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1. Crpykrypa n 00masi Tpy10€eMKOCTb M CUMILIUHBI

OO0mast TpyI0eMKOCTh TUCIUIUIMHBI B 3aYETHBIX €IMHUIAX COCTABISIET 6 3.€., B aKaJEMUYCCKHIX
yacax- 216 9.

Ounas dhopMma 00yueHHS 3aounas hopma oOyueHUs
Kype 1 ;
Cemectp 1,2 -
Jleximn 18+18=36 u. -
[IpakTHueckue (ceMUHapcKue) 3aHsITHd | - -
JlaGopaTopHbIe 3aHATHS 54+56=110 4. -
Koncynpranmmn - -
WTtoro ayiuTOpHBIX 3aHATHI 72 +74 =146 u. -
CamocTosiTenbHas padoTa 36 +7=43u. -
Kypcosas pabora - -
dopma KOHTPOJISI DK3aMeH -
OKx3ameH 27 4. (2 cemectp) -
3auer - -
Oouiee KOJMYECTBO YACOB 216 -

Ounas gopma oOyueHHs 3aounas popma obyueHHs
Kype 1 ;

2. Ileau ocBOeHMSI AMCHUTIMHBI
Hensmu ocBoeHus TUCIMIUTMHEI «O0IIas 1 HEOPTraHUYECKask XUMHUSD) SBIISIOTCS:

- U3yYCHHE 3aKOHOB U TEOPHid OOIICH W HEOPraHUIECKOW XUMHUHU, KOTOPBIE SIBISTFOTCS (DYHAAMEHTOM JISI
OCBOGHUS APYTUX €CTECTBEHHOHAYYHBIX, CIICIUATLHBIX U MPOGECCUOHATBHBIX TUCITUTLINH.

- (hOopMUPOBAHNE CUCTEMHBIX 3HAHUH IS IOHUMAHKSI OCHOBHBIX 3aKOHOMEPHOCTEH B3aUMOCBSI3U MEKIY
CTPOEHUEM M XUMHYECKMMM CBOWCTBAMH BEILIECTBA, MPOTEKAHUS XHUMHUYECKUX PEAKLHM, CTPYKTYpOu
XUMUYECKUX COCTMHEHHUHN M MX OMOJIOTMYECKOW aKTUBHOCTBIO;

- (dopMupoBaHHE YMEHUU BBIMONHITH pPACYETHl TAPAMETPOB TPOIECCOB I MPOTHO3UPOBAHUS
MPEBPAIICHHS] HEOPTaHUYECKUX M KOOPJIWHAIMOHHBIX COCAMHEHUN HAa OCHOBE OOIIMX 3aKOHOB XHMHH,
CBOWCTB M PEAKIUI 3TUX COEAUHEHHUIA.

VYkazaHHbIE II€IM HampaBlieHbl HAa (POPMUPOBAHWUE CHUCTEMBI KOMIETCHIIMN JJII YCBOCHUS

TEOPETUYECKUX OCHOB COBPEMEHHBIX MPEICTABICHUN O CTPOEHHWHU M CBOMCTBAX XMMHUYECKHX BEIIECTB,
3aKOHOMEPHOCTAX MPOTEKAHNUSI XUMHUUYECKHUX MPOLIECCOB, PA3BUTUSI XUMUYECKOTO MBIIIJICHUS.

3. Mecro gucuunminnsl B cTtpykrype OIIOII no cnienuanbsnoctu 33.05.01 ®apmanus

Juctunnuna «OO0miast ¥ HeopraHudeckasi XuMus» oTHocuTcs K bioky 1 Juctunnuaer (Momym)
bazoBoii yacTu, nHIEKC TUCIUILTUHBI B yaeOHOM 1uiane b1.5.09.

Jiis u3yueHus: AUCUUILIHHBL «O0Ias U HeopraHudeckas XUMHUsS» HEOOXOTUMBbI 3HAHHSI, YMEHUS U
HaBBIKH, (POPMHUPYEMBIC CIICTYIOIUMHU TUCIUTUIMHAMY [IKOJILHON MPOrpaMMBbI: (M3 CTaHIAPTOB CPEIHETO
001m1ero (MmoJIHOT0) 00pa3oBaHus):

Xumus



3uanus: 06 OCHOBOIOJATAOIINX XUMHUECKUX MOHATUAX, 3aKOHAX U TEOPUSIX, O METOJaX Hay4yHOTro
[IO3HaHUS NPUPOJBI U MECTE XUMHUH B COBPEMEHHOM HAYy4YHOU KapTHUHE MUPA;

Ymenus: yBepeHHO NOJB30BATbCS XUMUYECKOW TEPMHUHOJIOTHENH U CHUMBOJIMKOM; CaMOCTOSITEIIBHO
IUIAHUPOBaTh M TPOBOAMTH XUMHMUYECKHH OSKCIEPUMEHT C COONIOJEHHEM TMpaBWJl TEXHUKU
Oe3omacHOil paboThl ¢ BellecTBaMM M J1aOOPAaTOPHBIM OOOPYIOBAaHUEM; MCCIEJOBATH CBOMCTBA
HEOPraHMYECKUX BEUIECTB, MPOTHO3UPOBATh BO3MOXHOCTh OCYLIECTBJICHUS XUMHUYECKHUX PEaKIUil,
OOBSICHATh 3aKOHOMEPHOCTH UX MPOTEKaHMS; aHAJIM3UPOBATh PE3YJIbTAThl IPOBEACHHBIX ONBITOB U
JIeJIaTh JOCTOBEPHBIE BBHIBOJIBI;

Hasviku: pa3BuTHE MO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
IIPOLIECCE PELICHUS] XMMUYECKUX 3aJad U BBINOJIHEHHUS DSKCIEPUMEHTAIBHBIX MHCCIIEI0BaHUI;
CIOCOOHOCTH K CaMOCTOATEIBHOMY TNPHOOPETEHHIO HOBBIX 3HAHUM 1O XUMHM; pPabOTHI C
Pa3IMYHBIMHA UCTOYHUKAMU UH(POPMAITUH.

MaremaTuka

3HaHus: 3HAYEHUE MATEMATHYECKOM HAyKHM Ul pPELICHMs 3a7ad, BO3HUKAIOIIMX B TEOPUU U
IIPAKTUKE; IAPOTY U B TO K€ BPEMS OIPAaHUYECHHOCTb NPUMEHEHHS MaTEMaTHYECKHUX METOAOB K
aHaJIM3y U MCCIEIOBAHUIO IPOIIECCOB U SBJICHUH B IPUPOJIE U OOIIECTRE;

Ymenus: BHINONHATH apU(MeTHUECKUE JEHCTBHSA, COYeTass YCTHbIE M MHCbMEHHBIC INPHUEMBI,
IIPUMEHEHUE BBIUNCIMTEIbHBIX YCTPONCTB; HAXOJWUThb 3HAYEHMsI KOpPHS HATypaJbHOW CTEIECHH,
CTENIEHH C PpalMOHAJIbHBIM IIOKa3aTejaeM, Jiorapudma, HCIOJIb3YSd MpU HEOOXOIHUMOCTH
BBIYHCIIUTEIBHBIE YCTPONUCTBA; NOJIb30BAaTHCSI OLEHKON U MPUKUIKOMN MPU MPAKTUYECKUX PACUETAX;
pelaTts ypaBHEHHs, IMPOCTEHIIME CHUCTEMbl YpPaBHEHHH, MCIIONb3ys CBOWCTBA (DYHKUMH U HX
rpaduKoB;

Haeviku: WCNONB30BAHUS NPUOOPETEHHbIE 3HAHMSA M YMEHMs B IPAKTUYECKOM JAEATENIBHOCTH U
IIOBCEIHEBHOM KM3HU JJI PEILICHUS HECJIOXHBIX MPAKTUYECKUX PACUYETHBIX 3a/lad, B TOM YHUCIIE C
UCTIOJIb30BAaHUEM IPH HEOOXOIMMOCTH CIIPABOYHBIX MAaTEpHUaloOB, KaJbKYJIATOpA, KOMIIBIOTEpA.
Pusuka

3nanus: 0 cMbIclie IOHATUN U (U3NYECKUX BENUWYMH: (pu3nueckoe siBieHHue, (HU3NYECKUN 3aKOH,
BEIIECTBO, B3aUMOJECHCTBHE, DJIEKTPUUECKOE I10JI€, MATHUTHOE I10JI€, BOJIHA, aTOM, aTOMHOE SJIpo,
VMOHM3UPYIOUINE H3JIy4eHUs; IyTh, CKOPOCTb, YCKOPEHHME, Macca, IUIOTHOCTb, CHJIA, JABJICHHE,
UMIyJbC, paboTa, MOLIHOCTb, KMHETHYECKash JHEprus, MOTEHIHMaJIbHas 3HEprus, Ko3((UIHEHT
IIOJIE3HOTO JACWCTBUSA, BHYTPEHHSS DJHEPIHs, TEMIEpaTypa, KOJWYECTBO TEIUIOTHI, YJENIbHAs
TEIUIOEMKOCTb, AJIEKTPUUECKUM 3apsijl, CUja IEKTPUYECKOIO TOKA, JJIEKTPUUECKOE HaNpsKEHUE,
AJIEKTPUYECKOE COMPOTHUBIICHHE, Pa0OTa U MOLTHOCTH 3JIEKTPHUECKOTO TOKa;

Ymenua: onuceiBaTh U OOBACHATH (PU3MUECKUE SBJICHUSA; HCIOJIBb30BaTh (U3NYEecKUe NpHOOpHl U
U3MEPUTENIbHBIE UHCTPYMEHTBI U U3MEpEeHUs] (PU3MUYECKUX BEJIWYMH; MPEACTaBIATh PE3yJbTaThl
U3MEpEeHUl ¢ MoMOouIbI0 Talbaui, TrpaUKOB M BBIABIATH HA HITOM OCHOBE SMIHMPUYECKUE
3aBHCHUMOCTH; BBIpaXXaTb B €IMHULAX MeXAyHapOAHONH CHCTEMbI pe3yJbTaTbl HU3MEPEHUN WU
pacueToB; pemaTh 3aJayd Ha IPUMEHEHHE M3YYEHHBIX (U3UYECKUX 3aKOHOB; IPOBOAUTH
CaMOCTOSITENIbHBI TMOMCK WH(pOPMAIMK €CTECTBEHHOHAYYHOTO COAEP)KaHUS C HCIIOJIb30BAaHHEM
Pa3NUYHbIX HMCTOYHUKOB (Y4eOHBIX TEKCTOB, CIPABOYHBIX M HAYYHO-TIOMYJSAPHBIX W3AaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy M TpEACTaBICHUE B Pa3HBIX
¢dopmax (CIIOBECHO, C TIOMOIIbIO TPaUKOB, MATEMATUYECKUX CUMBOJIOB, PUCYHKOB M CTPYKTYPHBIX
CXEM);

Hagviku: pa3BuTHE O3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
mporecce  pemieHUs] HHTEIUICKTyalbHBIX — MpoOieM, (U3MYeCKUX 3ajJad M BBINOJHEHHA



AKCIIEPUMEHTAJIbHBIX MCCIEIOBAaHUM; CIIOCOOHOCTH K CaMOCTOSITEIbBHOMY HMPHOOPETEHHIO HOBBIX
3HAaHUHM MO (PU3MKE B COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSAMHU M MHTEpPECaMU; IPUMEHEHHE
MOJIYYEHHBIX 3HAHUW W YMEHHUU U1 PEIICHUs MPAKTUYECKHX 3a]ad MOBCEIHEBHOW >KU3HU, IS
obecriedeHus1 6e30MaCHOCTH KHU3HEIEATEIbHOCTH.

OO6mas 1 HeopraHudeckasi XuMusi — yHIaMeHTalIbHAs JUCIHILINHA, BXOASIIAS B YU4EOHBIN MIaH
MOATOTOBKHU MPOBU30POB 10 crienuanbHocTH 33.05.01 Gapmarusi.

JucuumniuHa sBisieTcss 0a30BOM A7l OCBOEHHSI OOYYarOIMMHCS TMOCHEAYIOUIMX JUCLUIUINH!
AQHAJTUTUYECKOH, (pu3MyecKod M KOJUIOMAHOM, OpraHuuecko XuMuu. Kaxnuplid pasjaen AuCHUILTMHBI
3aKJapIBaeT (yHIAMEHT 3HaHWN, HEOOXOJUMBIX MJIsi TMOHMMAaHUS XUMHUECKHX OCHOB IIPOLECCOB
CHHTE3a, aHaJIN3a, BBIICJICHUS M OYUCTKH JIGKAPCTBEHHBIX BEIIECTB, TPOM3BOJICTBA JIEKAPCTBEHHBIX (hopM,
IIPABWJI XPAaHEHUS M NPUMEHEHMSI JIEKAPCTBEHHBIX CPEACTB. 3HAHME OCHOBHBIX 3aKOHOB XMMMWH, CBOMCTB
XUMHUYECKHUX JJIEMEHTOB, yYMEHHE IPOU3BOJUTL pacueThl MapaMETPOB IPOLIECCOB MO3BOJIAET Ooiee
ri1yOOKO MOHSTH, OOBSICHUTH U MPOTHO3UPOBATh XUMHUUYECKUE MPEBPAILICHHS JIEKAPCTBEHHBIX BEILECTB B
OpraHusMe.

W3ydenune MUCHUTUIMHBI HEOOXOIUMO JIsi YCBOCHUS 3HAHWN, YMEHHH M HABBIKOB, ()OPMHUPYEMBIX
MOCTEAYIOIUMH TUCHUTUITMHAMU:

AHaJIuTHYeCKasi XUMHUS:

3nanus:

— OCHOBHBIE 3aKOHBI, JIEKAIE B OCHOBE aHAJTUTUYECKON XUMUHY;

— OCHOBHBIE TIOJIOKEHHSI TEOPHUHM HOHHBIX PAaBHOBECHM NPHUMEHUTENIbHO K PEaKLUUsM KHUCIOTHO-
OCHOBHOT'0, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOTO, OCAJUTEIBHOIO M KOMIUIEKCOHOMETPUYECKOIO
XapakrTepa;

— METObl U CIOCOOBI BBHIITOJIHEHUS! KAYECTBEHHOT'O aHAIIN3A;

— METOJbl, MPUEMBbI U CHOCOOBI BBIMOJIHEHUS! XUMHUYECKOTO U (U3UKO-XMMUYECKOI0 aHajau3a JUIs
YCTaHOBJIEHHSI KAUECTBEHHOI'0 COCTaBa M KOJMYECTBEHHBIX ONpeeseHull;

— MeTofbl OOHAPYKEHHS] HEOPraHUYECKUX KATHOHOB U aHUOHOB;

— METObI pa3/ieTICHHsl BEIIEeCTB (XUMUYECKUE, XpoMaTorpaduueckue, IKCTPAKIIMOHHBIE).
Ymenus:

— BBIOMpATh ONTUMAJBHBIA METOJ] KAYECTBEHHOTO U KOJHMYECTBEHHOIO aHalM3a BEIIECTBa,
UCIIOJIb30BaTh COOTBETCTBYIONINE (PU3HMUYECKUE TPUOOPHI U allapaThl;

— cobupaTh MPOCTEUIITNE YCTAHOBKH JIJIsl TIPOBE/ICHUS J1a00PaTOPHBIX MCCIIEIOBAHMIM; MTOIB30BATHCS
buznYecKuM, XUMUYECKUM 000pyI0BaHUEM, KOMITBIOTEPU3UPOBAHHBIMH MPUOOPaMH;

— TPOBOJUTH DJIEMEHTAPHYI) CTATUCTHYECKYI0 O00pabOTKy SKCIEPUMEHTAIBHBIX JAaHHBIX B
XUMUYECKUX DKCIIEPUMEHTAX;

— CTpPOWTH KPUBBIC TUTPOBAHUS M YCTAHABIMBATHL HA UX OCHOBE OOBEMBI TUTPAHTA, 3aTPAYMBACMbIE
Ha KaXKIbIF KOMIIOHEHT CMECH;

— TIPOBOJIUTH Pa3/eICHHE KATHOHOB M aHUOHOB XUMHUYECKUMH M XPOMATOTpaPUIECKUMU METOAaMHU.

Hasviku:
— METOJAaMHU CTaTUCTUYECKOW OO0pabOTKM IKCIEPUMEHTAIBHBIX  PE3YJIbTATOB  XUMHUYECKHUX
HCCJIeI0BaHUM;

- HpOCTGfIIHHMH onepanriaMu IpU BBINTOJIHCHUH KAYCCTBCHHOT'O U KOJIMYCCTBCHHOI'O aHAJIN34a,

— TEXHUKOM paboTel Ha (¢u3NYeCKUX MNpuOOpax, UCHOIb3YEMBbIX Uil KadeCTBEHHOIO H
KOJINYECTBEHHOTr0 aHanu3a ((oTtokosopumerp, crekrpodoromerp, pH-merp, KyloHOMeTp,
aMIepMerp).

Dusnyeckas ¥ KOJUIOUIHASI XUMMUSA:

3nanus:



mpaBuja TEXHUKH O€30MacHOCTH paboThl B XUMHUYECKOW jabopaTopuu U C  (U3HYECKOU
arnmnapaTypoil; pacTBOPbl M IPOLIECCHI, NMPOTEKAKOIINE B BOJIHBIX PACTBOpPAx; OCHOBHBIC Hayaia
TEPMOJIMHAMHKHN, TEPMOXHUMHUHU, BKIOYAsT POJh M 3HAYEHHWE TEPMOJUHAMHYECKHX IOTEHIINAJIOB,
CIIeNICTBUS U3 3aKOoHa ['ecca; XMMHUecKkoe paBHOBECHE, CIIOCOOBI pacueTa KOHCTAaHT PaBHOBECHS;
¢dazoBble paBHOBECHs, CBOICTBa pa30aBICHHBIX pPAcCTBOPOB; PACTBOPbHI  3JIEKTPOJIHUTOB;
ANEKTPOJHBIE TOTEHLIMAIIBI U JIEKTPOJABUKYIIINE CUIIbl; KHHETHKA XUMUYECKUX PEaKLU; KaTalus;
(GU3UKO-XMMHUYECKHE OCHOBBI IMOBEPXHOCTHBIX SIBICHUH M JUCIEPCHBIX SBJICHUIA; BIHMSIHUE
pa3iIuuHBIX (PAKTOPOB Ha JAECTPYKIMIO JIEKAPCTBEHHBIX BEIIECTB; CIIOCOOBI pacdera CpPOKOB
TOJTHOCTH, MEPHOJIa MOMYIPEBPAIIECHUS JEKAPCTBEHHBIX BEIIECTB; BO3MOYKHOCTH HCIIOIb30BAHUS
MOBEPXHOCTHBIX SIBJICHWMA JUISI TPUTOTOBIEHUS JIEKAPCTBEHHBIX (OPM; OCHOBBI (Da30BBIX U
(bu3NYECKUX COCTOSIHHM MOJUMEPOB, BOZMOXKHOCTH WX W3MEHEHUWH C IeJbI0 HCIONIb30BAaHUS B
MeAunuHe, (apMmali, OCHOBHBIE CBOICTBa BBICOKOMOJIEKYJISIPHBIX BEIIECTB; (aKTOPHI,
BIMSIONINE Ha 3aCTy/IHEBaHUE, HaOyXaHue, TUKCOTPOIUIO, CHHEPE3HC, KOallepBallUIO, BSI3KOCTb,
MEPUOANYECKUE PEAKIINH B MEXaHU3ME TIPUTOTOBJICHUS JICKAPCTBEHHBIX (DOPM.

Ymenusa:

paboTaTh C OCHOBHBIMH THUIIAaMU MPUOOPOB, UCIIONIb3YEMBIX B (PU3UYECKOM M KOJIJIOUTHOW XUMUMU;
paccuuThIBaTh TEPMOAMHAMUYECKHE (YHKIIMH COCTOSHUSI CHCTEMBI, TEIUIOBbIE A (HEKThI
XUMUYECKUX IMPOILIECCOB; PACCUMUTHIBATH KOHCTAHTHI PaBHOBECHS, PAaBHOBECHbBIE KOHLIEHTpAILUU
peareHToB, pABHOBECHBIN BBIXO/JI IPOIYKTOB PEAKLIUU, CTENEHb MPEBPALIEHUS UCXO/IHBIX BEIIECTB;
CMelIaTh paBHOBECHs B pPACTBOpax. cOOMpaTh NPOCTEHIINE YCTAHOBKH JUIsI IPOBEACHUS
1abopaTOpHBIX HCCIeNOBaHUN. TaOylIUpOBaTh OJKCIEPUMEHTANBHBIE JaHHBIE, TpapuuecKu
MPEACTABISTh UX, UHTEPIIOJIMPOBATH, IKCTPANOIUPOBATh JIJIsi HAXOXACHUS HCKOMBIX BEIMYMH,
U3MEpATh  (UBUKO-XMMHYECKHE  MapaMeTpbl  pPacTBOPOB;  NPOBOJUTH  AJIEMEHTapHYIO
CTAaTHCTUYCCKYI0  00pabOTKy  OKCIIEPUMCHTAIBHBIX  JaHHBIX B (PU3UKO-XUMHUYCCKUX
IKCIEPUMEHTaX; 00padaThiBaTh, aHAIU3UPOBATh U 0000IIATH PE3yIbTATHl (PUIUKO-XUMHUUYECKHX
HaONIOZCHUI W W3MEPECHHM; MPUMEHSATh IOJYYEHHBIE 3HAHHS MPU U3YYCHUH aHATUTHYECKOM,
dapmameBTHYECKON XUMUH, (HapMaKOTHO3UH, (APMAKOJIOTHH, TOKCHKOJIOTHHU, TEXHOJIOTUU
JIEKapCTB.

Haevixu:

BIIQJICHUE METOJaMHU CTAaTUCTUYECKOW 0OpabOTKM SKCIEPUMEHTATIbHBIX PE3ylbTaTOB (HHU3HUKO-
XAMHYECKUX  HMCCIEAOBAHWN; METOIWKONH OICHKH IOTPENIHOCTEH  (PU3NKO-XUMUYICCKUX
W3MEPEHUI; METOJaMH KOJIOPUMETPHUH, MOJIPUMETPHUH, TTOTCHIIMOMETPUH, CIIEKTPOPOoTOMETpHH,
pedpakTOMETpUH, KPUOMETPUH, XpoMarorpaduu; HaBBIKAMH HWHTEPIPETAIMU PACCUYNTAHHBIX
3HAUYCHUW TEPMOJMHAMHYECKUX (PYHKIIUH C TEIbI0 TMPOTHO3UPOBAHHUS  BO3MOXKHOCTH
OCYILIECTBJICHUSI W HAMPABJICHUS TPOTEKAHUS XUMHUYECKHUX IPOILIECCOB; TEXHUKOW MPOBEICHUS
OCHOBHBIX (DU3UKO-XMMHUYECKUX HKCIEPUMEHTOB; TEXHUKON IKCIEPUMEHTATBHOIO ONpEeeIICHUs
pH pacTBOpOB IpH MOMOIIN UHANKATOPOB U MPUOOPOB; HU3UKO-XUMHUUYECKUMHU METOIaMH aHAJIA3a
BELIECTB, 00Pa3yIOLIUX UCTUHHBIE PACTBOPHI M AUCIIEPCHBIE CUCTEMbI; HABBIKAMU MTPUTOTOBJICHHUS,
OIICHKOM KadecTBa, CIMOCOOaMU TIOBBIMIEHUS CTAOWIBLHOCTH JTUCIEPCHBIX CHCTEM; HaBBIKAMH
MPOBEJCHUS HAyYHBIX HCCIEJOBAHUNA JUIS YCTAHOBJIEHHUS B3aHMMOCBS3H (PU3MKO-XUMHUYECKHX
CBOMCTB U (papMaKoJIOTUIECKOW aKTUBHOCTH.

Oprannyeckass XuMHs:

3nanusa:



— Hay4YHbIE OCHOBBI KJIaCCU(PUKAIINH, HOMEHKIIATYPbl U U30MEPUHU OPTaHUYECKUX COCTMHEHUI;

— OCHOBBI CTEPEOXUMUHU;

— 0COOEHHOCTH PEAKIIMOHHOMN CIIOCOOHOCTH OPTraHMYECKUX COCTUHEHHIA

— XapakTEepUCTUKY  OCHOBHBIX  KJIaCCOB  OPraHUYECKHX  COCIMHEHUH:  YIJIEBOAOPOIbI;
rajloreHIPOU3BOIHbIC, THIPOKCUIIPOU3BOIHBIE (CIIUPTHI U (PEHOJIBI), OKCOCOECTMHEHUS (aJIbJeT U bl
U KETOHBI), KapOOHOBBIC KHCIOTHI W WX (YHKIMOHATbHBIC TPOW3BOJHBIC, aAMUHBI, a30- W
JNa30COCANHEHUS, TeTepOPyHKIIMOHATIbHbIE COeIUHEHUsI (TUIPOKCHU-, OKCO- U aMUHOKHCIIOTHI),
YIJIEBOAbL, H30IIPEHOUIbI, TETEPOLMKINUECKAE COCTUHEHUS, aJIKAIIOU]IbL;

— OCHOBBI KAYECTBEHHOTO aHAJIN3a OPTAaHUYECKUX COECTUHEHUH.

Ymenus:

— TIPUMEHATH MPABUJIA PA3JIMYHBIX BUJIOB HOMEHKJIATYp K pPa3jIMYHbIM KJacCcaM OPTraHUYECKHX
COEJIMHEHM; MpeICKa3bIBaTh CIIOCOOBI MOMYYCHHSI U XUMUYECKHE CBOMCTBA COCAMHEHUHN, UCXOs
W3 UX CTPOCHHUS;

—  KIaccu(pUIMpoOBaTh XUMUYECKUE COSTUHEHUS, UCXO/IS U3 CTPYKTYPHBIX OCOOCHHOCTEHH;

— 00OCHOBBIBAThH U IpejiaraTh Ka4eCTBEHHbBIN aHAIN3 KOHKPETHBIX OPraHUYeCKUX COeIMHEHU;

— co0upath NpOCTEUINe YCTAHOBKH ISl TPOBEICHUS TaOOPATOPHBIX MCCIIEIOBAaHHM, MOIB30BaTHCS
XUMHUYECKUM 000pYJOBAHUEM;

— TPOBOJUTH JTAOOPATOPHBIE OMBITHI, OOBSACHATH CYTh KOHKPETHBIX pEaKUUd M WX aHAIUTUYECKUE
3¢ heKThI, 0hOPMIATH OTYCTHYIO JOKYMEHTAIHMIO TI0 YKCIIEPUMEHTAIBHBIM JaHHBIM;

—  UACHTUPUIHUPOBATH MPEIIOKCHHBIE COSTMHEHHUSI Ha OCHOBE PE3YJIbTATOB KAYECTBEHHBIX PEAKIIHA,
a Taxxke gaHHbIx Y - u MK-cnekrpockonuu.

Haeviku:

— 10 TeXHHKE XMMHUYECKUX HKCIIEPUMEHTOB, IPOBEACHUS MTPOOUPOUHBIX peaKluid, HABEIKOM PabOThI
C XMMHUYECKOW MOCY 10 U MpOoCTeHIIME TpruOopamu;

— 110 MOCTAHOBKE M MPOBEJACHUIO KAYECTBEHHBIX PEAKIIMI C OpPraHUYE€CKUMH COCIMHEHSIMMU;

— BJIaJieHUE METOJMKAMM IOJATOTOBKU J1a0OpaTOPHOrO 0OOPYJOBaHMS K IMPOBEICHHUIO aHANU3a U
CHHTE3a OPraHMYECKHUX COCJMHEHUI; HABBIKAMHU IO IPOBEACHUI0 CUCTEMATHUYECKOrO aHAIN3a
HEU3BECTHOI'O COEJIMHEHHUS.

[Tpu ocBOCHMM JAHHOW MUCIHMILTUHBI OOYYAIOMIMICS CMOXKET MPOJACMOHCTPUPOBATH (YACTUYHO)

cienytomue 006o6ueHHbie TpyaoBbie pyHkH (OTD) u tpynossie pynkuuu (TD):



4. TpebGoBaHus K pe3yjbTaTaM OCBOCHHUS IMCHUIIMHBI (KOMIIETEHIIUN 00y4alomerocs,

(opmupyembie B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI (MOIYJIS)

B pesynbTare OcBOEHUS MUCHUIUIMHBI y CTYIEHTa JOJKHBI OBITH CHOPMHPOBAHBI CIEAYIOLINE
KOMIIETEHIINH:
OIIK-7. TOTOBHOCTBIO K HCIIOJB30BAHUIO OCHOBHBIX (PH3MKO-XUMHUYECKUX, MATEMAaTUUYECKUX M HHBIX
€CTECTBCHHOHAYYHBIX IMOHATUH M METO/IOB MPH PEIICHUU MPO(PECCHOHAIBHBIX 3a/1a4.
B pe3ynbrate 0CBOSHUS NUCIUTUIMHBI O0YUYAIONIUIICS TOJDKEH MPOAEMOHCTPUPOBATE CIIETYIOIIHE
3HAHMSI, YMEHHSI, HABBIKU:

HanmenoBanue
WHIUKATOPa JOCTHKECHUS

B pesynbTaTe n3ydeHus AUCHUIUIMHBI 00yYaIONIHeCs JOKHBIL:

1/ .
No Kox | obmenpodeccrnonansHoN OlLEeHOYHbIE
° KOMITCTEHIIHH 3HaTh YmeTh Bnaners cpencTsa
1. | OIIK | TOTOBHOCTBIO K |- OCHOBHBIE | - pemars | - xXuMuueckumHu | ITucemeHHas
7 WCTIOJIH30BAHUIO TEOPETHYECKUE MIPaKTHYECKUE METOJaMH KOHTPOJIbHAS
OCHOBHBIX (U3UKO- | TOJIOKEHHUS 3alayd  XMMUU B | OLICHKHU pabora,
XUMHYECKUX, XUMHYECKOM cepe (hapmaneBTHUec | codbecemoBaHue
MaTeMaTUYECKHX U | HAYKH. npoQecCHOHABHON | KUX o
UHBIX -OCHOBHBIE JIeSITeNTbHOCTH; nokaszaTenei CUTYaIlMOHHBIM
€CTECTBEHHOHAYYHBIX | TEOPHHU of- WCTOJIH30BaTh | MPIMEHUTENBH | 3a/a4aM u
MOHATUH W METOMOB | CTPOCHHH aToMa, | OCHOBHBIE (DH3MKO- | 0 K 0OBEKTaM | JabopaTOPHBIM
npu PEIICHUH | XUMUYECKOH XUMHUYECKUE npodeccroHalb | paboTam,
po¢eCCHOHANBHBIX CBSI3M, OCHOBHBIE | TEPMUHBI U MOHATHUS | HOH KOMITBIOTEPHOE
3a/maq 3aKOHBI TUTS peIIeHus | IeATeNbHOCTH; | TECTHUPOBaHUE
TEPMOAMHAMUKHU. | CHEIH(PUIHBIX - TEXHUKOH
- OCHOBHBIE | TPO(EeCCHOHATIBHBIX | XUMHYECKHX
IOJIOKEHUS 3a11a4; 3KCIIEPUMEHTOB
TEOPUH CTPOCHHUS | ONMHCHIBATH , TIPOBEACHUS
aToMma, CTPOCHHE  aTOMOB | MPOOHPOYHBIX
(hopMyITUpOBKY AJIEMEHTOB 1 | peakiui,
MIEPUOANYECKOTO | OOBSACHSTH HaBbIKAMH
3aKOHa; HNEPUOJUIHOCTD paboThI c
- TIOJIOKEHUS | U3MEHEHUS WX | XUMHYECKOU
TEOPUHU CBOICTB Ha OCHOBE | IOCYAOW;
XUMHYECKOH CTpOCHHSA X | -  HaBBIKAMH
CBA3HM, BHJABI U | ATOMOB; NpUMEHCHUS
MEXaHM3MBl €€ | - ONPENEIATh BHIBI | §3a30BBIX
o0pa3oBaHus; CBSI3CH M OOBSCHATD | oo npu
- CIOCOOBI | POCTPAHCTBEHHOE perrermn
BBIPaXCHHS CTPOEHUE BEUIECTB;
cocraBa - BBIYHCIIATH COCTaB XHMHI_ICCKHX
pPacTBOPOB; u konuyecTsa | SoAdd
- TIOJIOXKEHUS | UHANBUAYATHHBIX - HaBbIKAMH
TEOpUHU BEIIECTB p | TPOBCACHIT
ANEKTPOIUTHYECK | PACTBOPAX; XHMHICCKOTO
Ol JUCCOLMALMH | - cocTapiaTp | ONCHCPHUMCHTA
3NEKTPOJIUTOB U | MOJIEKYJISIPHO- 1 MeTOAaMH
THAPOJIN3a CONEH; | MOHHBIE ypaBHEHUS obpaborku  ero
- OCHOBHBIE | AMCCOIMAIINU u | PE3YIPTATOB,
MIOJIOKEHUS TUAPONIH3A u |~  HaBbIKaMH
TEOPUH OIIPE/ICIIAT HHTEpIpETAN
OKHUCITUTENEHO- PeaKIuIo Cpemsl; 54
BOCCTAHOBHUTEJIbH | - COCTaBJISTh | PACCUUTAHHBI
BIX pEaKLUi; ypaBHEHUS X  3Ha4YCHHUU




KJTaccu(uKaImio
u obmue
CBOICTBa
OCHOBHBIX
KJIacCOB
HEOPTaHUYECKUX
COCIUHECHHI;

- DIIEKTPOHHOE
CTPOCHHE,
¢dusnueckue u
XUMUYECKHE
CBOMCTBa
METaJJIOB "
HEMETAJUIOB;
OCHOBHBIC
XUMHUYECKUE
TEPMUHBI,
TTOHSATHS u
METOJIbI PabOTHI C
HEOPraHUYCCKUM
W BellecTBaMH
npu peleHnn
po(hecCUOHANBH
BIX 3a/1aY;

OKHUCITUTEIILHO-
BOCCTAHOBUTCIIbHBIX
peaKuuid,
paccTaBiATh

KO3 UIHECHTHI,
OITpENIEIIATh
OKHCJIIUTCIIb u
BOCCTaHOBUTEIIb;

- COCTaBIISITh
XUMHUYECKHUEC
ypaBHEHUS,
OTMCHIBAIOIIIUE
CBOICTBa METAaJJIOB
u HEMETAJUIOB,
OKCHJIOB,  KHCIIOT,
OCHOBaAHUM, COJICH;
UCIIOJIb30BaTh
OCHOBHbIE
XUMHYECKHE
IIOHATHUSA U IIOHATHUSA
JpyTrux
€CTECTBCHHOHAYYHBI
X JIACIMIUIHH TpH
PEIICHUU OCHOBHBIX
po(heCCUOHATBHBIX
3aja4

TepMOANHAMHU
YECKHUX
¢byHKIIME  C
LETIbIO
IPOTHO3UPOBA
HHUS
BO3MOXKHOCTH
OCYIIECTBIICH
st "
HarpaBJieHUE
HPOTEKaHUS
XUMHAYECKUX
IPOLIECCOB.

OOmuM CcpencTBOM KOHTPOJISI 3HaHWMN oOydaromuxcs siBisercs BBeneHHas B B ®I'BOY BO
«COTI'Y» OambHO-pEHTHHTOBAsI CHCTEMa OLICHKH yCIIEBAEMOCTH CTYECHTOB.




S. Copnepxanue u yueOHO-MeTOAMYECKAs KAPTA IMCHUILIHHBI «O01as 1 HeOpraHuveckasi XUuMHUsD»

Tabauuya 5.1
Howmep HauMeHOBAHTE TeM (Bonp?con), 3ansTust CamocrosiTejbHast paboTa KosmmuectBo
H3y4aeMbIX M0 TaHHOI CTYACHTOB ®DopMbI KOHTPOJISI 6annos
HeJeJIn JIutepartypa
U CIUTLINHE R
nek | yab Conepskanue Yacel min max
1-2 BBenenue. 2 8 OCHOBHBIE 3aKOHBI, TTOJIOKCHHUS W TOHATHS | 2 [MuceMennas
OcHOBHBIE 3aKOHBI O0IIEH U oOmieii W HEOPraHWYECKOH  XUMUWU. KOHTPOJIbHAS pabora, [1-12]
HEOpraHn4ecKon XUMHH. Howmenxnatypa OCHOBHBIX KJIacCOB cobecenopanne 1o
Baxneiimue KJIACCHI HEOPraHUYECKHX BEILECTB. CHTYallHOHHBIM 3a/ia9aM | )
HEOPTAHIYECKHX J1a00paTOpPHBIM ~ paboTaM,
9 KOMITBIOTEPHOE
COCIMHEHHH
TECTUPOBAHUE, KOHCIIEKT
3-4 OCHOBHBIE 3aKOHOMEPHOCTH | 2 4 | 3akon IT'ecca.  Pacuersl  u3MeHeHus | 2 ITucemennas [1-12]
MPOTCKaHUA XHUMHAYECKUX SHTAIBIUN XUMUYECKUX PeaKkUuil U PU3UKO- KOHTpOJIbHAsA pabora,
MPOLIECCOB.  DHEpPreTHKa M XUMUYECKUX TIPEBpalleHN (pacTBOpeHHE cobecenopanne 1o
HAnpapJI€HHE  XMMHYECKHX BEIIECTB,  AMCCOLMAIMS  KHCIOT | CngyaHHOHHHM 33}1%%1“ ul0
o v TOPHBIM TaM
peakuuit OCHOBaHMIT) Ha OCHOBE 3aKkoHa ['ecca. 1aboparop paboTam,
KOMITBIOTEPHOE
TECTUPOBAHUEC, KOHCIICKT
5-6 Yyenue 0 pacTtBopax. | 2 4 | OcHOBHBIE OTIpe/IeTICHNS: pactBop, | 2 ITucemennast [1-12]
PaBHOBecHbIE TIpOLIECCHI B pacTBOpUTENIb, PAacTBOPEHHOE BEIIECTBO. KOHTpOIbHaA pabora,
pacTBopax. PactBopuMocTs. PacTBOpBI Ta3000pa3HBIX, cobeceioBanne o
OcMOTHYECKHE CBOJiCTBa JKUJIKMX W TBEpAbIX BellecTB. Boma Kak CHTYallMOHHBIM 3a/iadaM 1
nabopaTopHbIM  paboram,
pacTBOpPOB. OIUH W3 Hamboyee pPacIpOCTPAHEHHBIX
- KOMITBIOTEPHOE
pactBopuTteneil. Pombs BOIHBIX pacTBOpOB B
TECTUPOBAHUEC, KOHCIICKT
KU3HEACATETHHOCTH OpTaHHU3MOB. 0
HeBonHble pacTBOpPHTENIM W PacTBOPHI
[Iponiecc  pacTtBopeHust Kak  (U3UKO-
XUMHUYECKOEe sBIeHHE. TepMoaWHaAMHKa
MIpOIECCca PaCTBOPEHUSI.
OcHOBHbIE CIOCOOBI BBIpaXEeHUS
KOHIICHTPAIMH PACTBOPOB.
7-8 Peakmum ¢ mepeHocom | 2 2 | DnexkTpoHHas  TEOpUS  OKHUCIMTENBHO- | 2 ITucemennast 0 [1-12]
31eKTpOHOB. OKHCIUTENBHO- BOCCTaHOBUTEJIBHBIX (OB) peaKuuii. KOHTPOJIEHAS pabora,
BOCCTAaHOBHUTEIILHEIC OKHCITUTETHFHO-BOCCTAHOBUTEILHEIE cobecenoBanne 1o
pEaKIHH. CBOMCTBA DPJIEMEHTOB M WX COCIMHCHUI B CHUTYallMOHHBIM 3a/la4aM U




3aBUCUMOCTH OT IIOJIOXKCHHS DJOJIEMCHTA B

nabopatopHbsiM  paboTam,

Ilepuonnueckoit cucreMe 3JIEMEHTOB U KOMITBIOTCPHOC
CTETICHH  OKHCJICHHS  DJIEMEHTOB B TCCTUPOBAHHC, KOHCIICKT
COETMHEHHUSX.
9-10 CxopocThb XUMHYECKUX | 2 8 | 3akon  peifctByrommx — Macc  (3AM). | 2 ITuchmenHast
peaKumii. Xumuueckoe KoHcTaHTa XMMUYECKOr0 paBHOBECHUSI U €€ KOHTPOJIbHAS pabora, [1-12]
paBHOBECHE. CBSI3b CO  CTAaHOAPTHBIM  HM3MEHEHHEM cobecenopanie 1o
sneprun ['m66ca u sueprun [eabMrosbua CHTYaIMOHHBIM 32/1a9aM H
nmabopaTopHeIM  paboram,
nporecca.  OmpeneneHue  HampaBICHUS
KOMIBHOTECPHOC
OPOTEKaHUsI pEeakIuu B CHCTEME IpH
TECTUPOBAHUEC, KOHCIICKT 5
JAHHBIX yCIOBHAX.
Xumunueckoe paBHoBecue. KadecTBeHHas
XapaKTepUCTUKAa COCTOSHUS XHMHYECKOTO
paBHoBecua.  CMmemeHHE  XMMHUYECKOTO
paBHoBecuda. Ilpunnun Jle Illarense —
Bbpayna.
. 25 [1-17]
INEPBASI PYBEXHASA ATTECTALUSA (KOMIIBIOTEPHBIU TECT)
11-12 | Xumuueckue peakuud u | 2 16 | Teopust >AEKTPOTUTHUECCKOM IUCCOLMALNU | 2 ITucpmennas [1-12]
paBHOBeCHsSI B  pacTBOpax (Appernyc C., Kadbmykos 1.A.). KOHTpOJIbHAs pabora,
3JIEKTPOJIUTOB. Tuaponus Teopust paCTBOPOB CHIIBHBIX 3JICKTPOJIMTOR. cobecenosanne 1o
coseit. BydepHsie pacTBOpBL HouHas cuiia pacTBOPOB. CHTYaIMOHHBIM 32/1a9aM 1 6
nmabopaTopHEIM  paboTaM,
I'ereporennsie paBHOBECHS.
KOMITBIOTEPHOEC
TECTUPOBAHUEC, KOHCIICKT
13-14 | CtpoeHue BeecTBa. 2 4 | KBaHTOBO-MEXaHHUYECKass MOJENb CTPOEHHA | 2 [Mucemennas 6 [1-12]
Crpoenue SJICKTPOHHBIX aTOMOB. OnexkTpoHHblE  GOPMYJIBI | KOHTPOJIbHAA pabora,
00oJ10UeK aATOMOB. 3JIEKTPOHHO-CTPYKTYPHBIE CXEMBI aTOMOB. cobecenoBanne 1o
[Mepuonnueckuii 3axon (I13) IMpasuno I'yana. Mpunuun [Mayy. CHTYaIMOHHEIM  3a71a4aM,
KOMITBIOTEPHOE

W TepHoandecKas cHcTeMa
(ITC) ameMeHTOB.

[lepumogmueckuit  3akon  (I13) ..
MenzeneeBa M €ro TpPakTOBKa Ha OCHOBE
KBaHTOBO-MEXaHUYECKOH TEOPUU CTPOCHUS
aTOMOB. Crpykrypa Ilepuonuyeckoit
cuctembl anementoB (IICD): mepuomsl,
Tpymmel, cemeicrBa, s-, p-, d-, f-
Kiaccuukamnus 3JIEMEHTOB (6moxm).
[lepuognueckuii  xapakTep  HM3MEHEHHs

TECTUPOBAHUC, KOHCIICKT




CBOWMCTB MPOCTBIX BEMIECTB, OKCHUIOB U
BOJIOPOJIHBIX COCIMHEHHUH DJIEMEHTOB.

15-16 | KBauToBo-MexaHHUECKHE I'ubpunuzanus ATOMHBIX opburanei. | 2 [MuceMenHnas [1-12]
TEOPUH XUMHUYECKOH CBSI3H. YcroitunBocTh  THOPHIHBIX — COCTOSTHHI KOHTpOJIbHAs pabora,
pas3nuYHBIX aToMoB. [IpocTpaHCTBEHHOE cobecenopanne 1o 6
pacrosiokKeHue aroMOB B MOJEKYJNax. CUTYalHOHHBIM - 3a/1a4aM,
KOMITBIOTEPHOE
XapakTepHble CTPYKTYPBI TPeX-, YEThIPEX-
p p PYKTYPEL Tpex-, pex-, TECTUPOBAHUE, KOHCIIEKT
ISITH- M IECTHATOMHBIX MOJICKYJL
17-18 | KomriekcHble cOoeInHEHUs. CoBpemeHHOe coJiepKaHue MOHATHUA | 2 ITucemenHast [1-12]
XuMHS ~ KOOPAWHAIIMOHHBIX «KOMIUIEKCHBIE COCIMHEHUD) (KC). KOHTPOJIbHAA pabora,
COCTMHCHHH. Crpykrypa KC: meHTpaibHBIH  aTOM, cobecenosanne 1o
JIUraH/bl, KOMIUIEKCHBIM MOH, BHYTPEHHSSA U CHTYaIMOHHBIM 32/1a9aM H
nmabopaTopHEIM  paboTam,
BHEIIHSS cdepa, KOOPAHMHAMOHHOE YHCIIO
KOMIBXOTCPHOC
HEHTPAITHHOTO aToMma, JIEHTaTHOCTh 7
TECTUPOBAHUEC, KOHCIICKT
JIUTaHOB.
IIpupona xumnueckoi csszu B KC.
Knaccupukanms u nHomenknarypa KC.
KomruiekcHble KUCIOTBI, OCHOBAHHMS, COJIH.
buonorunueckas pons KC.
BTOPASI PYBEJKHASI ATTECTALIAS (KOMITBIOTEPHBIN TECT) 25 [1-17]
BTOPOU YYEEHBIA CEMECTP
1-2 Xumus 3JIEMEHTOB. s- S-3JIEMEHTHI — METAJUIBI. Ob6mras | 2 Iucemennas 5 [1-12]
3JIEMEHTBI U UX COCAUHEHUS. XapakTepucTuka.  M3MeHeHMe  CBOMCTB KOHTPOJIEHAS pabora,
cobecenoBaHue o

ITepokcun Bogopoaa.

anemeHToB IIA moarpynmel B cpaBHEHHH C
[A. XapakTtepucTuKy KaTHOHOB.
B3aumoneiicTBrEe METaIJIOB C KUCIOPOAOM,
oOpa3oBaHue OKCHJIOB, [IEPOKCHUJIOB,
THIIEPOKCHIOB (cymepokcuios,
HaJIEPOKCHIIOB). B3anMopeicTBie ¢ BOIOM
3TUX COENMHEHUH. ['MAPOKCUABI IEIOYHBIX
u LIEJI0YHO3EMENIbHBIX METaJJIOB;
aM(pOTEepHOCTh TUAPOKCH 1A OCPUILIHSL.
B3aumonetlicteue IICJIOYHEBIX u
IIeJIOYHO3EMENBHBIX METaJUIOB C BOJAOH M
KHCJIOTAMH. Comn LIEJIOYHBIX u

CUTYAI[MOHHBIM 33j7]a4yaM U
nabopatopHbsiM  paboTam,
KOMIBIOTEPHOE
TECTUPOBAHUE, KOHCIIEKT




11€7049HO3EMETbHBIX.
JKectkocTb BOIBI, €AMHHULBI €€ U3MEPEHNS,
npezaesbl, BIMSHUE HA JKUBBIE OPTaHU3MBI U
MIPOTeKaHHe peakiiil B BOJHBIX pacTBOpax,
METO/Ibl YCTPAHEHHS KECTKOCTH.

Xumusa COEIUHEHUN p-
anementoB  III  rpymnmel
MEPUOJNYECKON CUCTEMBI.

P-2JIEMEHTHI I CPYIIIIBL. Oo6mas
xapakrepuctuka Il Tpymmer. DmekTpoHHBINA
JeQUUUT W €ero BIMSHUE Ha CBOMCTBa
3JIEMEHTOB U UX COeIUHEHHH. M3meHeHue
YCTOWYMBOCTH COEAMHEHUN CO CTENEHIMU
okucieHus +3 u +1 B rpymnme p—3JIeMEeHTOB
[II rpynnsl.

ITuceMenHas
KOHTPOJIbHAS paborta,
cobecenoBanue o

CHUTYAIIMOHHBIM 3a/1a4aM U
J1a00paTOpPHBIM ~ paboTaM,
KOMIIBIOTEPHOE
TECTUPOBAHKE, KOHCIIEKT

[1-12]

XuMus COCIMHEHUUH -
anemeHtoB IV rpymmsl
MEePUOUYECKON CUCTEMBI

Oomas XapaKTepHUCTUKa yriaepona.
Annorponuyeckue MOU(UKAITIT
yraepona. Tumbsl THOpuAM3amuu —aToma
yriepona u CTpOEHUE

YIJIEPOJOCOAEPKAUX MOJEKYNI. YTIIepoa
Kak OCHOBa BCEX OPraHUYECKHUX MOJIEKYJI.
dusnyeckue MW XUMHUYECKHE CBOMCTBA
MPOCTBHIX BEUIECTB. AKTUBUPOBAHHBII yTroib
KaK aJICOPOCHT.

VYrinepon B  OTPULATEIBHBIX  CTEMEHAX
okuciieHus. KapOujpl aKTHBHBIX METaJLIOB
Y COOTBETCTBYIOIIME UM YTJIEBOJIOPO/IBI.

IIncemennas
KOHTPOJIbHAS pabora,
cobecenoBanue 1o

CUTYAallMOHHBIM 3aJiadaM U
nmabopaTopHBEIM  paboTam,
KOMIBIOTEPHOE
TECTUPOBAHUE, KOHCTIEKT

[1-12]

XumMud  COeNUHEHUH -
3JIEMEHTOB A% TpYIIIBI
MEPUOANYECKON CUCTEMBI

p—OnemenTts! V rpymmbl. CoequHEHHS a30Ta
C OTpPHLATENBHBIMH CTEHECHSAMH OKHCIICHHS.
Hutpuger. Ammmak, KO u OB
XapaKTepUCTUKA, PEaKIUud  3aMellCHHS.
AMUIELL AMMUaKaThl. CBolicTBa
AMUHOKHCJIOT KaK MPOM3BOJHBIX aMMHUaKa.
HNoH amMMOHHS © €ro CONH, KHCIOTHBIE
CBOWCTBA,  TEPMHUYECKOE  pa3lIOKEHHE.
I'mppasun u rugpokcunamud. KO u OB
XapaKTEepPUCTHKA. ABOTHCTOBOIOPOTHAS
KHACJIOTA W a3U/IbL.

Amnorpornmyeckue Moaudukanuu dpocdopa,
WX XUMHYECKasi aKTUBHOCTb.

IIucemenHas
KOHTPOJIbHAS paborta,
cobecenoBaHue o

CHUTYaIMOHHBIM 33]a4aM U
J1a00paTOPHBIM ~ paboTaM,
KOMITBIOTEPHOE
TECTUPOBAHKE, KOHCIICKT

[1-12]




®ocpunel.  Dochun.  CpaBHeHHE  C
COOTBETCTBYIOIIMMH COCANHEHUSIMU a30Ta.
A3oT, docdop, MBIIBIK B OpraHU3Me, HX
OuosoruyecKas pob.

XuMHYECKHE OCHOBBI MPUMEHEHUS! THUTaHa,
HUOOMS W TaHTaja B XHUPYPIHH, THTaHA
JUOKCHAa W aMMOHMS MeTaBaHajJara B
dapmanmu.

9-10

XvMHUs ~ COEQUHEHUH  p-
sneMeHToB VI rpynmsl
MEePUOUYECKON CUCTEMBI.

Kucnopon. O6mas xapaktepuctuka. Posb
KACIOpOJa Kak OJHOTO w3 Hamboiee
pacIpocTpaHEeHHBIX JIEMEHTOB U COCTaBHON
yacTd  OONBIIMHCTBA  HEOPraHUYECKUX
coeauHeHHHd. OCOOEHHOCTH 3JEKTPOHHOM
CTPYKTYPBI MOJIEKYJIbI KHCIIOPOJIA.
Bomopona mepoxcun H,O,, ero KO u OB
XapaKTepPUCTHKA, IPUMEHEHHE B MEUIINHE.
CoenuHeHust  Kmciaopoga ¢ QTOpoMm.
Bbuonoruyeckas poip KucCiIopoaa.

Cepa. O01ast XxapakTepUCTHKA.
CoenHeHUsT Cceppl B OTPUIATENBHBIX
cTenieHax oOkucieHus. CepoBOmOpOAd, €ro
KO u OB cBoiictBa. Cynb(huabl METAIIOB U
HEMETAJUIOB, UX PacTBOPUMOCTb B BOJAE H
ruaponu3. [lomucynsdpune, KO u OB
XapaKTepUCTUKA, YCTOMYHBOCTb.
Coenunenus cepsl (1V); (VI).
buonornueckass ponb cepbl. XUMHYECKHE
OCHOBBI ~ TNPHMEHEHUSI Cepel M ee
COCAMHEHHH B MeaunuHe, (dapMaluy,
(hapmareBTHIECKOM aHAITH3E.

Cenen u Ttemmyp. OOmas xapakTepHUCTHKA.
Oxcunpl 1 kuciaoTel, uXx KO u OB cBolicTBa
(B cpaBHEHMH C COEAMHEHHSMH CEpBHI).
buosioruueckas posib ceieHa.

IIuceMenHas
KOHTpOJIbHAS pabora,
cobeceoBaHue o
CUTYallMOHHBIM 33J]a4aM 1
nmabopaTopHBEIM  paboTam,
KOMIBIOTEPHOE
TECTUPOBAHUE, KOHCITIEKT
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TNEPBASI PYBEJKHAS ATTECTAIIUA (KOMIIBIOTEPHBIM TECT)

25

[1-17]
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anemeHToB  VII  rpymnmsl

HepHO,Z[I/I‘IGCKOﬁ CUCTECMBI.

JIercTBusl xjopa u Hoxa. IlpumeHeHue B
MEIULIMHE, CcaHuTapud U dapMauuu
XJOPHOM  U3BECTH,  XJOPHOM  BOZBI,
npenaparoB akTUBHOTO XJopa, Honma, a
TaKKe COJSIHOM  KUCIIOTHI, (TOPHUIOB,
XJIOPUZIOB, OPOMUIOB U HOAMIOB.

I'ajoreHsl B TOJIOKUTEIBHBIX CTEIEHAX
okuciaeHus. CoequHEHUs] ¢ KHCIOPOAOM H
Ipyr ¢ apyrom. B3aumoneiicTBue ranoreHoB
C BOJIOH M BOJHBIMHU pacTBOpaMH MIEJIOYCH.
Kucopoabie KHCIOTHI XJI0pa B UX COJA

p—Onementsl VII rpynmnsl (TasioreHs).
OOmas xapakrepuctuka rpymisl. OcoOble
CBOICTBa ¢Topa Kak Haunbonee
3JIEKTPOOTPULIATENIEHOTO JJIEMEHTA.
IIpocthie  BemecTBa, HX  XUMHYECKas
AKTHUBHOCTb.
CoenrHeHHs raloreHOB C BOJAOPOAOM.

KOHTPOJIbHAS pabora,
cobecenoBaHue 1o
CUTYalMOHHBIM 33]a4aM U
nmabopaTopHBEIM  paboTam,
KOMITBIOTEPHOE
TECTHPOBAHUE, KOHCIICKT

13-14

XuMus COCIMHECHUI

d-

anementoB VI, VII rpynn

MEePUOUIECKON CUCTEMBI.

d-Onementsr VI  rpymnmsl. Xpom(Il),
KucII0THO-ocHOBHAs (KO) n okuciauTensHo-
BocctaHoBuTenbHas (OB) xapaKTepHCTHKH
COCIMHEHUN.

Xpom(Ill), xucnorHo-ocHoBHas (KO) wu
OKHUCITUTENbHO-BoccTaHOBUTENbHAs  (OB)
XapaKTePUCTUKU COCIUHECHUH, CIIOCOOHOCTh
K KOMILIEKCOOOPa30BaHUIO.

Coemunenus  xpoma(VI) — okcunm wu
XPOMOBBIE KHUCJIOTBI, XPOMATBI u
quxXpoMatel. MoymbnaeH u - BOJb(paM,
o011as XxapaKTepUCTHKA.

d-Onementsr VII rpymmer. Mapranen(1l) u
mapra"en(IV): KO u OB xapaxrtepuctuxa
COCIMHEHUN.

Maprasren (IV) okcun: KO u OB cBoiicTBa,
Biustare pH cpensr Ha OB cBoiicTBa.
Coenunenus mapranna(VI): manranatel, ux
o0pa3oBaHue, TepMUYeCKas YCTOWYHBOCTb,

IIncemennas
KOHTPOJIbHAS paborta,
cobecemoBaHmne 110

CUTYAllMOHHBIM 3a/ladaM U
nmabopaTopHEIM  paboTam,
KOMIBIOTEPHOE
TECTUPOBAHUE, KOHCIIEKT
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JUCTIPOTIOPIIMOHMPOBAHUE B pacTBOpe U
YCIIOBUS CTAOMIIM3AIINY.

CoenuHeHUs mapranma( VII): OKCHI,
MapraHiioBas  KHCJOTa, IIepMaHTaHaThI.
XVUMUYECKHE OCHOBBI TMPUMCHEHUS Kallus
IEpMaHraHata M €ro pacTBOpa Kak
AHTHCENITHIECKOTO cpeacTea 51 B
(hapmarieBTHYECKOM aHaIU3E.

15-16

Xumust ~ coenuHeHud — d-
anementoB I, II rpymnn
MEPUOUICCKON CUCTEMBI.

d-Onements | rpynmel. CoennHeHUS MO
M mw wmemm (II), mx KO u OB
XapaKTEePHUCTHUKA, CIOCOOHOCTH K
KOMILIEKCOOOPa30BaHUIo.

Coemunenus cepebpa, mx KO u OB
XapaKTepUCTUKU (OaKTepUIIUIHbIE CBOWCTBA
MOHa cepeldpa).

3omoTo0. CoemuHeHUs 3omoTa(l) u
zonota(lll), ux KO u OB xapakrepucruka,
CHOCOOHOCTh K  KOMILIEKCOOOPa30BaHUIO.
XuMHUYecKHe OCHOBBI ~ NMPUMCHEHUS B
MeIuIMHe W (apManum 30J0Ta W €ro
COCIMHEHU.

IIucemenHas
KOHTPOJIbHAS pabora,
cobecenoBanue o

CUTYAallMOHHBIM 3ajJiadaM U
1a00paTOpPHBEIM ~ paboTaM,
KOMIIBIOTEPHOE
TECTUPOBAHKE, KOHCIIEKT

[1-12]

17-18

Xumus  coemuHeHuii  d-
snementoB  VIII  rpynmnsi
MEPUOUYECKON CHUCTEMBI.
DKOJIOTHYECKHE aCICKTBI
JNEUCTBUA  HEOPTaHUYECKUX
BCIIIECTB.

d-Onementsr VIII rpynmel. [enenne d-
aneMeHToB VIII rpynmbel Ha 3JI€MEHTHI
CeMeNCTBa KeJle3a U IUIATHHOBBIE METaJUIbI.
Kenezo. XuMudeckasi akTHBHOCTb IIPOCTOTO
BEIIIECTBA, CIIOCOOHOCTH K
KOMITJIEKCOOOPa30BaHUIO.

Coenunenus xenes3a(ll) u sxenesa(Ill)
Keneso(VI). Deppatel, mnOMyYeHHE U
OKHUCIIUTENbHBIE CBOICTBA.

KobGanbT u HUKEITb. Xumuueckas
AKTHUBHOCTb MPOCTHIX BEUIECTB B CPAaBHEHUH
¢ xene3oMm. Coemmuenns kobGampra(ll) m
kobanpTa(Ill), Hukensa(1l).

XuMHYECKHE OCHOBBI MPUMEHEHHS >Kene3a
M OKEeNe30COoACpKallluX  NpenapaTtoB B

IIncemennas
KOHTpOJIbHAS pabora,
cobecenoBaHne o

CUTYallMOHHBIM 33J]a4aM 1
nmabopaTopHBEIM  paboTam,
KOMIBIOTEPHOE
TECTUPOBAHUE, KOHCIIEKT
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MeauLMHe U apmaruu.
Xumuueckue OCHOBEI
COENUHEHNH  KoOalbTa
MeAMIIMHE U papmarmu.

MMPUMCHCHUA

BTOPASA

PYBEXKHASI ATTECTALIUAS (KOMIIBIOTEPHBIN

TECT)

25

[1-17]

UTOI'O

36

110

43

100




6. OOpa3oBaTejibHbIE TEXHOJIOTHHU

TpaguuuoHHble JeKHIMM H NPaKTHYeCKHe (CEMHHAPCKHE) 3aHATHA  C HCIOJb30BaHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJOrMH. JIeKIMH ¢ UCHONb30BaHUEM  MYJbTUMEIUIHBIX
Npe3eHTalul, JeKIUU-Oecepl, JEeKIUU-AUANIOTH, 3SBPUCTHYECKUE JIEKIHMH, JIeKIHMH-BU3yaIn3aliH,
NpPaKTUYECKUE 3aHATHS, CAMOCTOsITeNIbHAs paboTa CTYJCHTOB, KOMIIBIOTEPHOE TECTUPOBAHNE.

JlekKuMs-1uaJI0r — COAEPIKAHUE IOJAETCS YEPE3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYIEHT JOJIKEH
OTBEYaTh HEMOCPEICTBEHHO B XOJ1€ JIEKIUH.

JlaGopaTopHoe 3aHsATHE - pOpMa YyUEOHOTO 3aHATHUA, IPU KOTOPOH CTYAEHT MO PyKOBOACTBOM
IpenoaaBaress NMPOBOJUT E€CTECTBEHHbIE WJIM MMMTALMOHHBIE SKCIIEPUMEHTHI WM OIBITHI C LEIbIO
MOJATBEPKICHHUST OTIENbHBIX TEOPETHYECKUX TMOJOXKEHUNH OIpeaesieHHOH Y4eOHOW —JAMCIUIUTUHBI,
MpHOOpeTaeT MPAKTUICCKUE HABBIKM padOThI ¢ J1a00paTOpHBIM 00OpYIOBaHHEM, OOOPYIOBAHHEM,
BBIYMCIIUTEIILHOM  TEXHHUKOW, HW3MEPUTEIBHOM  anmaparypod, METOAUKOM  3KCIEPUMEHTAIBHBIX
uccienoBanuil. JlaboparopHble 3aHATHS HE TOJIBKO 3aKPEIUIAIOT TEOPETUYECKUE 3HAHUS, HO U TO3BOJISIOT
CTYJEHTY INIyOOKO M3y4aTh MEXaHU3M IIPUMEHEHMS 3TUX 3HAHUH, OBJIAJEBaTh BAXKHBIM IS CIIELUAINCTA
YMEHHEM HMHTEJUIEKTYaJIbHOTO MPOHUKHOBEHHS B T€ €CTECTBEHHO-TEXHUYECKUE WIIM MTPOU3BOJCTBEHHbBIE
MIPOIIECCHI, KOTOpPhIE HCCIEAYIOT Ha JabopaTopHoM 3aHsATuHU. [log BiausiHMeM 3TON (DOpMBI 3aHATHI
CTYZECHTOB YacTO BO3HHMKAIOT HOBBIE HJIEM HAYYHOI'O U TEXHUYECKOTI'O XapaKTepa, KOTOPbIE UCIIOIb3YOTCS
B KYpPCOBBIX, KBaJU(UKALMOHHBIX, JUIUIOMHBIX paborax. JlabopaTopHble 3aHSTUS B 3HAUYUTEILHOMN
CTENEHU 00eCHeunBalT OTPa0OTKY YMEHUN M HABBIKOB INPUHATHS MPAKTUYECKUX PEIICHUI B peabHbIX
YCIIOBUSIX MPOU3BOJICTBA.

JlaGopaTopHbIe 3aHATUS HE TOJIBKO 3aKPEIJISIOT TEOPETUUECKUE 3HAHUS, HO U TIO3BOJISIIOT CTYJICHTY
rIyOOKO M3y4aTh MEXaHU3M IIPUMEHEHHs STUX 3HaHUi, OBJIaeBaTh BaKHBIM Ul CIIEIMATINCTAa YMEHUEM
MHTEJUIEKTYaJIbHOIO IPOHUKHOBEHUS B T€ €CTECTBEHHO-TEXHUYECKHUE WIIM TPOU3BOJICTBEHHBIE ITPOLIECCHI,
KOTOpbIE HCCIENYIOT Ha JabopaTOpHOM 3aHATHH. [loa BIusHMEM 3TOH (OPMBI 3aHATHH CTYJIEHTOB 4acTo
BO3HUKAIOT HOBBIE MJEU HAYYHOI'O U TEXHHYECKOIO XapaKTepa, KOTOPbIE MCIOJIb3YIOTCS B KyPCOBBIX,
KBAJM(UKAIIMOHHBIX, JUIUIOMHbIX pabotax. JlabopaTropHble 3aHATHS B 3HAYUTEIBHOM CTENEHU
o0ecrneynBaroT OTPaOOTKY YMEHHUI M HaBBIKOB MPUHSATHS MPAKTUYECKUX PEIICHUN B pealIbHbIX YCIOBUAX
HPOMU3BOJICTBA.

Ilepeyenp TeM Ja0OpaTOPHBIX 3aHATHI ompexaensercs pabodyeld mporpamMmoil  y4yeOHOMH
JucuuIuIiHbl. KonudyecTBO CTy/EHTOB Ha TakUX 3aHATUSAX HE MPEBBILACT MOJIOBUHBI aKaJeMUYECKOM
rpymnsl. [Ipuctymas k pabore B nabopaTopuu, CTYACHTY CIEAyeT 3HaTh, 4YTO J000€ HECOONII0/eHHe
pacrucaHus 3aHATUH M JUCHMIUIMHBI OYyJeT CUMTAThCS HApYIIEHHEM ero CIIy>KeOHbIX 00s3aHHOCTEH.
[IpenogaBaTeny, KOTOPBIM BIIEPBBIE BCTPEUAETCS CO CTYJAEHTAaMU Ha BBOJHOM 3aHSTUH, JIOJKEH
O3HAKOMUTH UX C OOIIMMH IpaBUIaMu paboThl B 1aOOpaTOPHU, KOTOPBIE OHU 00s13aHBI HEYKOCHUTEIHHO
BBITIOJTHSTh.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUHHBIX CPEICTB - CaMblii 3 (HEKTHBHBIN
crocod JJoHeceHHs] BaHOW HHGOpMauuMu IMpu MyOIUMYHBIX BbICTyIJIeHUSX. Clal-npe3eHTanuu ¢
UCTIOJIb30BaHUEM MYJIBTUMEINHHOTO 000pyIOBaHUS MO3BOJSIOT APPEKTUBHO U HATIISATHO MPEICTaBUTH
COJCpKAHNUE HM3Yy4aeMOIo MaTepHana, BBIICINTh U MPOWIIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECET
NOYYMUTEIbHYI0 HH(pOpMalMIO, MOKa3aThb €€ KIIOYEBbIE COJAep)KaTeabHble MyHKThI. lcnosp3oBaHue
MHTEPAKTUBHBIX 3JEMEHTOB IO3BOJISIET YCWIUTh AI(PQGEKTUBHOCTb IYOIMYHBIX  BBICTYIUICHUH,
SBIISIOLIUXCS YAaCThIO PO(ECCUOHATBHON JeSTENbHOCTH MIpenoaBaTelis.



OnnaiiH-3aHsiITHe — PA3HOBHIHOCTh BeO-KOH(EpEHIMH, MPOBEACHUE OHJIAWH-BCTPEY WM
npe3eHTannid yepe3 VHTepHET B pexuMe peanbHOro BpeMeHHW. KakIplii U3 y4aCTHHKOB HAXOIUTCS Y
CBOETr0 KOMIIbIOTEpa (CpEeACTBa CBSI3U), a CBS3b MEXAY HHMMM HojaepxuBaeTcs uepe3 HHTepHer
IIOCPEACTBOM 3arpy’KaeMoro IpPWIOKEHUS, YCTAaHOBJICHHOTO HAa KOMIIBIOTEpE KaXXJOr0 Yy4YacTHHKA
(Zoom, Meet, Skype u ap.).

Buneoxondepenuusi — ceanc BuneokoHpepenicpszu (BKC) — 3To TeXHOIOTHS MHTEPAKTUBHOTO
B3aMMOJICHCTBUS IBYX M O0Jiee Y4aCTHMKOB 00Opa30oBaTeNbHOrO Ipoliecca g oOMeHa uHdopmanuen B
pEAIbHOM pEXHMME BPEMEHHU.

Hcnonb3yloTcss HHTEPAKTUBHBIE METOJIbl OOYyYEHUs: CUTYallMOHHBIE 3a]1au, UCCIe10BaTeIbCKUN
MeTon OOydyeHMs, JeJOBble WIpbl, MOArOTOBKa M MyOnuuHas 3ammra pedepaTtoB. lcmonb3yroTcs
PEUTUHIOBast TEXHOJIOTUS], TEXHOJIOTUH TUCTAHIIMOHHOIO O0YUYEeHHUS.
Mcnonb3yloTcsi HMHTEPaKTUBHbBIE METOJIbl OOYYEHUS: CUTyallMOHHbIE 33/a4M, UCCIIE0BATEIbCKUN METOA
00yueHHs, AeJI0BbIe UTPBI, TOATOTOBKA U ITyOIMYHas 3auuTa pedeparos.

TexHonoruss  31eKTPOHHOro  o0y4yeHMss  (peanusyercs IIpU  IOMOLIM  DJIEKTPOHHOMN
uHpopmannoHHo-obpaszoBarenbHoi cpeasl (DMOC) COI'Y npu ucnosnb3oBanuu pecypcoB ObC, mpu
NPOBEIEHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. 11.).

Hcnonb3yrorcss OasibHO-PEUTHHIOBAas CUCTEMa OLIGHKUM 3HAHHWM, TEXHOJOTMM C HpPUMEHEHHEM
JTUCTaHIIMOHHOTO 00y4YeHus Ha tuiardopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buabl yueOHON pabOThI MOTYT TPOBOJAUTHCA JIMUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HOPMAaTHUBHBIX aKTOB.

-B oex peajaru3dalvi UHAWBHUAYAJIBbHOI'O0 IOAXO0Ja K O6y‘~IeHI/II-O CTYACHTOB, OCYHICCTBJIAIOIINX
y4eOHBI TpolLecC MO WHAWBUAYAIBHOW TPAGKTOPUM B paMKaxX WHAWBUAYAIBHOTO pabodvero IUIaHa,
HN3YUCHUC I[aHHOﬁ AUCHUILIMHBI MOXCT OCYWICCTBIATHECA UYCPC3 HHIAUWBHUAYAJIbHBIC KOHCYJIbTallUH
npemnoaaBareyiai O4YHO, B 4YacChbl KOHCYJIBTaIII/If/'I, I10 3JIGKTpOHHOI7I IIO4YTC, a TaKXKE€ C HCIIOJIB30BaHHUECM
Cisco Webex Meetings, muiatropmbl 1ucTaHIIMOHHOTO 00y4ueHus: Moodle, TnaHbIif KaOMHET CTy/IeHTa Ha
noptaiie COI'Y, npyrux snementos D1UOC COTI'Y.

Ne/m. Tema Bun KosmmuecTBo | AKTHBHBIE (DOPMBI HuTepakTuBHBbIE
3aHATHA 1acoB popmbl
Jlex Jlab

1 Bsenenue. Jlexums; 2 8 Jlexuus-6ecena, CaiiT  JAMCTAHIMOHHOTO
OCHOBHbIE 3aKOHBI 06mieii | J1a0opatoproe JleKIusi-muanor obyuernus (J10) COI'Y
U HEOPraHUYECKON XUMHUHU. Ha ILIOIIAAKE CHCTEMBI
Baxueiimmue KJIaCChI «MOODLE» 1o

CCBUIKE:
HEOPTraHUYECKUX
p . http://Ims.nosu.ru/
COCIMHEHHIA

2 OCHOBHBIE Jlexuust; 2 4 Jlexmus-6ecena, CaliT TUCTaHLIMOHHOTO
3aKOHOMEPHOCTH Jaboparoproe Jlexuus-auanor obyuenns (J0) COI'Y
IIPOTEKaHUsI XUMUYECKUX Ha TUIOIIAKE CHCTEMBI
HPOLIECCOB. DHEPreTHKA U «MOODLE» 1o

BbUIKEC:

HaIpaBlicHHE XUMHUYECKHX cepLIke
s http://Ims.nosu.ru/
peaKiuii http://lms.nosu.ru/

3 YueHnne o  pactBopax. | Jlexius; 2 4 Jlexuus-6ecena, Uccnenosarensekuit
PaBHOBECHBIE TIPOIECCH B Jlaboparopoe Jlexums-auanor METox o0yueHus
pacTBopax. (Boimonnenue
OcmoTHyeckne — CBOWCTBA VHIMBHAYAIBHBIX
PACTBOPOB MHCbMEHHBIX 38/1aHHN);



http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://lms.nosu.ru/

CaliT AUCTAaHLIMOHHOI'O
obyuenns ([O) COI'Y
Ha IUIONIAJKE CHCTEMBI

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

4 Peaknum ¢ mepenocowm | Jlexius; 2 Jlexmus-Oecena, CailT  IMCTaHIMOHHOTO
3JIEKTPOHOB. Jlabopatoproe JleKys-auanor obyuennst (J10) COI'Y
OKUCTUTETBHO- Ha IUIOLIAJKE CHUCTEMBI
BOCCTaHOBHUTEILHEIE «MOODLE» 1o
peaKIIm. CCBIJIKE:

http://Ims.nosu.ru/

5 CkopocTb XuMHu4eckux | Jlexius; 8 Jlexuusi-6ecena, UccnenoBaTenbCkuit
peaxIIuii. Xumuueckoe | J1aboparoproe Jlexuumsi-muanor METOJ 00y4enust
paBHOBecHe. (Bemonnenne

WHIANBUAYAJIbHBIX
MMMCbMEHHBIX 3aaHHH );
CaliT AUCTAaHLIMOHHOI'O
ooyuenus (JO) COI'Y
Ha I1UJI1omaJakKke CUCTEMBbI
«MOODLE» o
CCBLIKE:
http:/Ims.nosu.ru/

6 Xumuyeckue peaknuu W | Jlexuus; 16 Jlexmus-Oecena, CailT  IMCTaHIMOHHOTO
paBHOBecHs B pacTBOpax | *1200paroptoe JleKkumsi-nuanor obyuenns (J10) COI'Y
JIEKTPONUTOB. ['maponus Ha TUIOIIAKE CHCTCMBI
COJIEiA. Bydepubie zxggl-)LE» 1o
pactBophl. ['ereporeHHbie htto://Ims.noswru/
paBHOBECHSL. Atp://imS.Nnosu.ru’

7 CtpoeHue BelecTBa. Jlexuus; 4 Jlexums-6ecena, HccnenoBarenbckuii
CTpoeHHE  3JIEKTPOHHBIX Jlabopatopro- Jlexuumsi-nmuanor METOJ 00y4enust
060104eK aToMoB, | D IHHCERO (Bomonnenue
[Mepuoauueckuii 3aKOH VHINBUAYATbHBIX
(H3) " HepI/IOHquCKaH IIUCBMCHHBIX 3a,Z[aHI/II/I)
cucrema (I1C) a;meMeHTOB.

8 KBanToBo-mMexaHudeckue | Jlexums 4 Jlexuus-Oecena, Hccnenosarenbckui
TEOPUH XuMHUecKoii | J1adoparopo- Jlekuus-nuanor METOA o0y4eHus
CBS3M. TMIPAKTUYECCKOC (B])IHOHHGHI/IC

HHAWBUAYAJIbHBIX
MMUCbMEHHBIX 3aaHH );
Cait JUCTAHILIUOHHOI'O
ob0yuenus (JJO) COI'Y
Ha I1UJI0IIaAKe CUCTCMBbI
«MOODLE» o
CCBIIIKE:
http:/Ims.nosu.ru/

9 KomiuiekcHbie Jlexuust; 4 Jlekmus-6ecena, Caiit IMCTaHIMOHHOIO
COCIMHEHHA. Xumus | Jlaboparoproe Jlexuus-auanor obyuenns (J0) COI'Y
KOOPIMHAIIMOHHBIX Ha IUIOLIAJKE CUCTEMBbI
COeIMHEHMIA. «MOODLE o

CCBIIIKE:
http://lms.nosu.ru/

10 XuMug ~ DIE€MEHTOB.  s- | Jlexums 8 Jlexmusa-6ecena, Hccnenosarenbckuit
3JIEMEHTHI u ux | J1aboparoproe Jlexknusa-guanor METOA 00y4eHust
coenqunenud.  Ilepokcun (Buinosmenue
BO,Z[OpOL[a WHAWBUAYAJIbHBIX

MMChMEHHBIX 3aJaHHH)

11 Xumus  coenuHeHU#t  p- | Jlexuus 4 Jlexuus-Oecena, HccnenosarenbCckui

snementoB Il rpymmsl Jlaboparoproe Jlexuus-nuanor METOJ 00y4eHust



http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/

MEePUOUYECKON CUCTEMBI. (BeimosnaeHue
WHIANBUAYAJIbHBIX
MUCHMEHHBIX 3aJIaHHI)

12 XuMusi  COeTMHEHHH p- | Jlexums; Jlexuusi-Oecena, Uccnenosatenbekuii
snemenToB IV rpynmsl JlaGoparoproe Jlexmus-muasnor METOJ 00yueHus
IEPUOIUYECKON CUCTEMBI (BrimonHeHue

WHIANBUAYAJIbHBIX
MMMChMEHHBIX 3aaHHN );
CaliT AUCTAaHLMOHHOI'O
obyuenus ([O) COI'Y
Ha 1UJI10maJakKke CUCTEMBbI
«MOODLE» o
CCBIJIKE:
http://lms.nosu.ru/

13 XuMUsT  COeNUMHEHMI p- | Jlexuus; Jlexuus-6ecena, HccnenoBaTenbeKuii
omeMeHToB V. rpymmsr | J1a0opatopoe Jlexuysi-uanor MeTOx 00y4enust
MEPUOIUIECKON CUCTEMBI (BironHenne

WHAWBUIYaJIbHBIX
MMChMEHHBIX 3aJaHHiH)

14 XuMUsl  COeNUMHEHME p- | Jlexuus; Jlexums-6ecena, HnarepakTvBHAsA JIEKIHA
smementoB VI rpymmsr | J1a0opatopoe Jlekuusi-iuanor C NPUMEHEHHEM BHJICO-
TEPUOUICCKON CHCTEMBI. U ayJInOMaTepHaoB

15 XuMusi  coemuHEHMH p- | Jlexuus; Jleknus-6ecena, Merto paboThl B MaJIbIX
snementos  VII  rpymmsr | J1200patoproe Jlekuysi-uanor rpymnnax,
MEPUOIUYECKON CHCTEMBI. PasHOYPOBHEBbBIC

IIMCBbMEHHBIC 3alaHus
Caiir JIO COI'Y Ha
IJIomaake CUCTEMbI
«MOODLE» o
CCBLIIKE:
http://lms.nosu.ru/

16 Xumua coemuHeHuii  d- | Jlexuws Jlexmusa-6ecena, MeToa paboThl B MajIbIX
snementos VI, VII rpynn Jlabopatoproe Jlexuus-nuanor rpyImmax;
MEPUOANYECKON CUCTEMBI. CaiiT  TUCTAHIIHOHHOTO

obyuenus (/10) COI'Y
Ha I1UIoHraake CHCTEMBI
«MOODLE» o
CCBIJIKE:
http://lms.nosu.ru/

17 Xumua coenuHeHuii  d- | Jlexuus; Jlexums-6ecena, Calit IMCTaHIMOHHOTO
onementoB 1, I rpymn | T20opatopHoe JleKuusi-auanor obyuenust (J10) COI'Y
MEPUOJNYECKON CUCTEMBI. Ha IUIOIIAAKC CHUCTEMBI

«MOODLE» 1o
CCBIJIKE:
http:/lms.nosu.ru/

18 Xumusa coemuueHnii  d- | Jlexuus; Jlexums-6ecena, Calit AMCTaHIMOHHOTO
snementos  VIII  rpymmsl Jlaboparoproe Jlekusi-muaior obyuenns (J10) COI'Y
MEPUOIUYECKON CHUCTEMBI. Ha TIOTIAKE  CHCTCMBI
DKOJIOTUYECKUE  ACHEKTEHI «MOODLE» 1o
NEHCTBUSA HEOPTaHUICCKUX CCBLIKE:

http://Ims.nosu.ru/
BEIIIECTB.

7. YueOHO-MeTOANYeCKOe o0ecnieYeHrne CaMOCTOSATeIbHOI padoThl
CamocrosiTensHast pabota OOy4alomIMXCS SBISETCS OJHUM W3 BHUJAOB Yy4YeOHBIX 3aHSATHIL.

CamocrosTenpHas pa60Ta MMPOBOAUTCH C LEJIbIO:
— CUCTEMATU3AlMU U 3aKPCIUVICHUA ITOJTYYECHHBIX TCOPETUUYCCKUX 3HAHUH U IMPAKTUYCCKUX }’MCHI/Iﬁ
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00y4aroluxcs CTy/I€HTOB;

— yrayOJIeHHS U PaCITUPECHUS TEOPETUICCKUX 3HAHUH;

— (opMHUpOBaHUS YMEHHI HCITOJI30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO JIOKYMECHTAIIHIO
U CHEIUAIBHYIO JIUTEPATYPY;

- (opMHUpOBaHUS CaMOCTOSITEJIPHOCTA  MBIIUICHHS, CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CaMOpPEaIN3aIliH;

— pa3BHUTHS UCCIICIOBATEILCKAX YMCHUH.

CamocrosiTennbHass pabora OOyYarOMIMXCS OCYIIECTBISACTCS Ha TPOTSHKCHHH W3YYEHUS BCEH
JTUCITUTITMHBI B COOTBETCTBHH C YTBEPKJACHHOU B YYEOHOM IIJIaHE TPYJOEMKOCTBIO U COCTOHT H3:

- paboThl CTYAEHTOB C JEKIMOHHBIMH MaTepuajamMH, TOWMCKa W aHaiu3a IUTepaTypel U
AJIEKTPOHHBIX HCTOYHUKOB MH(OpPMAIIUH 10 33JJaHHOHN TeMe;

- BBITIOJTHEHUS 3aJaHUi TSl caMocTosATeNbHOM padoTel B OOC COT'Y;

- W3YYCHUS TEOPETHUYECKOTO M CTATUCTUYECKOTO MaTepHasia I MOATOTOBKH K CEMHUHAPCKUM
3aHSATHSIM;

- IOATOTOBKH K 9K3aMEHY.

CaMocTosiTennbHass paboTa CTYJCHTOB NMPOBOJUTCS B BUC MUCHMEHHBIX JOMAITHHUX 3a7aHuid (B
TOM 4YHCIIe, PA3HOYPOBHEBBIX 33/JaHUI), MOATOTOBKH KOHCIEKTOB MO TeMaM MPAKTHUYECKHUX 3aHSATHI.
CTyleHThl THCHBMEHHO BBITIOIHSIOT 3aJaHMsI JIJISI CAMOCTOSITEIIbHOW pa0OThI, MOJIB3YSICh TEOPETUICCKUM
MaTepuanoM (JeKIuu, ydeOHas nuTeparypa M HWHTEPHET-pecypchl MO [aHHOW Teme), MOCle 4Yero
MIPOBOAMTCS 00CYKIEHUE TAHHOUW TEMBI IO PyKOBOJICTBOM IPETIOaBATEIIS.

Bompockl, BBIHOCHMBIE Ha CaMOCTOSITENbHOE H3Yy4YeHHE, a Takke yuyeOHas IuTeparypa Hu
METOJIMYECKHI MaTepral 0 OpTaHW3aI[MH CaMOCTOSITEIILHOW pa0OThI CTYJICHTOB OTPaXKEHBI B YUeOHO-
METOMYECKON KapTe AucuuIuinHbl «O0mas u Heoprannyeckas xumus» (Tabmn. 5.1.), a Takxke Ha caiite
nuctaniimonHoro o0ydenuss COI'Y mnomanaka cuctembl «K MOODLEY mo cepuike: http:/Ims.nosu.ru/.

[To xaxmoil U3 TeM [UIsl CaMOCTOSITENIbHOTO HM3yueHUs, MPUBEIACHHBIX B pabouell mporpamme,
CTYJEHTaM CJIAyeT CHadaJia MPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATypy W MPU HEOOXOIUMOCTH
COCTaBUTh KPATKUN KOHCIIEKT OCHOBHBIX MOJIOKEHUH, TEPMUHOB, CBEJICHUH, TPEOYIOIIUX 3alIOMUHAHUS U
SIBJISTFOIIIMXCSI OCHOBOIIOJIATAIOIIMMH B 3TOH TEME.

I[Ipu moaroTroBke 3aJaHUil MO  CAMOCTOATENbHOW paboTe CTydeHTaM  HEoOXOIMMO
OPUEHTHPOBATHCS HA KOHCIIEKTHI JISKIIUN, PEKOMEHIYEMYIO JINTEPATYPY.

Jlns pacuimpenys 3HaHWIA MO TUCIUTUIMHE PEKOMEHIYETCsl UCTIONBb30BaTh IHTepHEeT-pecypehl:

MPOBOAWTh TIOMCK B PAa3MYHBIX CHCTEMaxX, TAaKUX Kak OOIIHe TIOMCKOBBIC CHUCTEMBI:

www.yandex.ru, www.google.ru, a TakKe CHeIUaIbHbIC ITOMCKOBBIE CHCTEMBI: WWWw.chem.msu.su,

www.chemnavigator.hotbox.ru.

3aganus 1/ CaMOCTOAITEJIbHOI PadoThI CTYAEHTOB
no aucuunanne «O01mas 1 HeopraHudecKkasi XHMHsD)

CamocrosTenbHass paboTa CTYyAEHTOB, NPEAyCMOTpEeHHass Y4YeOHBIM IUIAHOM, JIOJDKHA
COOTBETCTBOBAaTh Oosiee TIIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMHUpOBaTh HaBBIKH
UCCIIEIOBATEIbCKON paboThl M1 OPUEHTUPOBATH CTY/IEHTOB Ha YMEHUE IPUMEHSITh TEOPETHUECKUE 3HAHUS
Ha MpaKTHKe.

3agaHust I CaMOCTOSITEJIBHON pabOThI COCTABIISIOTCS IO pas3jielaM U TeMaM, MO0 KOTOPBIM He
NPEeIyCMOTPEHBl  ayJUTOpPHBIE 3aHATUSA, OO0 TpedyeTcs JOMONHUTENBHO TpopadoTath U
IPOAaHATN3NPOBATh pacCMAaTPUBAEMBIil IIPENO/aBaTeNIeM MaTepral B 00beMe 3aIUIaHIPOBAHHBIX YacoB.

3agaHus o CaMOCTOATENILHONW padoTe MO AUCHHUILIMHE MOTYT OBITh CIEIYIONNX BUIOB!

® KOHCHIEKTUPOBAaHHWE NEPBOMCTOYHUKOB U IPYToi y4eOHOH TUTEpaTyphl;
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aTTeCTallul CTyJeHTa (9PK3aMEH).

npopaboTka yuyeOHOro marepuaia (1o KOHCHEKTaM JIEKIU yuyeOHOW M HayyHOH JHUTEpaType)

MMOoAroTOBKa AJOKJIAJO0B Ha CEMHUHApax W MPAKTUYCCKUX 3aHATUAX, K YHACTUIO B TEMATHYCCKHUX

JAUCKYCCHAX U JCJIIOBBIX UT'PpaX;

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

pPCmICHUC 3aiaY4, BbIITOJTHCHUEC XUMHUYCCKUX ynpamHeHHi/’I;

paboTa ¢ TeCTaMu U BOIIPOCAMH JAJIsi CAMOIIPOBEPKHU;

MOICIINPOBAHUC Y/WIIA aHAIIN3 KOHKPCTHBIX HpO6HeMHBIX CPITy&LIPIfI;

aHaJIu3 CTAaTHCTHYCCKUX U q)aKTI/I‘IeCKI/IX MaTcpraioB, COCTAaBJICHUC BBIBOAOB Ha OCHOBC

MIPOBEJICHHOTO aHAJIN3a | T.]I.

P C3YyJIbTAThI CaMOCTOSITEIbHOM pa6OTBI KOHTPOJHUPYIOTCA NPCIOAABATCIIEM U YUYHUTBIBAKOTCA IMPU

[Ipu »TOM mpoOBOASTCS:

TECTUPOBAHUC,

OKCIPECC-0IIPOC Ha

CCMUHAPCKUX U MPAKTUYCCKUX 3aHATUAX, 3aCITYIIMBAHNUC NJOKIIAA0B, IIPOBCPKaA ITMCbMCHHBIX pa60T nT.AO.

CamocrosTensHas pa60Ta CTYACHTOB BKJIFOYACT BBIIIOJHCHUC JOMAIITHUX 3a,I[aHPII>i K KaXI0My

J'Ia60paT0pHOMy U IIPAKTUYICCKOMY 3aHATHUIO. 3a)laHI/I$I COACPIKAT YCTHYIO IOATOTOBKY IO TCOPCTUICCKUM

BOIIpOCaM, BBIIIOJIHCHUE XHWMHUUYCCKHUX ynpa)KHeHHfI, pemieHue 3anaa4v I10 06H_ICI7I u HeopraHqucxoﬁ

XHUMHHU.

YKa3aHHbIMM B CIIMCKE PEKOMEHIOBAaHHOM JUTEPATYPBHI,

I[J'IH NOATOTOBKHU K 3aHATHUAM CTYACHTBI IMOJIB3YHOTCA y‘-Ie6HI/IKaMI/I u y‘-Ie6HLIMI/I HOCO6I/IHMI/I,

a TakXKe UWHTEpHET-UCTOYHMKamu. Bcee
METOAMYECKHE MaTephalibl MPEACTAaBICHBI B CHCTeMe AucTaHIMoHHOro oOyuenus COI'Y (Caiit J1O

COTI'Y na mromaske cuctemsl «MOODLE» mo cepike: http://lms.nosu.ru/).

Pacnipenenenune camocrosTenbHoi padoThl ctyaeHTa (CPC)mo BugaM u cemectpam:

n/Ne | HaumenoBanue Buga CPC* O6vem | Cemectp | Cmoco6 oprammsamun /
B AU JIOCTYIl K METOIUYECKUM
MaTcpuajiaMm

1 OCHOBHBIE 3aKOHBI, ITOJIO)KEHHSI W IOHATHSA OOImed u | 2 1 PabGora ¢ KOHCHIEKTOM
HeopraHudyeckod xumuu. HoMmeHKIaTypa OCHOBHBIX JIeKIIHA. Yrenne  u
KJIACCOB HEOPTaHUYECKHX BEILECTB. M3yHCHHE yuebHoi

JUTEPaTyPHI -
y4e0HUKOB,
cnpaBoyHHKOB. Pabora ¢
HHTEPHET PECYPCAMH.

2 Bakon [I'ecca. Pacuersl  W3MEHEHUST — DHTAJILOUM | 2 1 IUIOLIAKa CUCTEMBI
XUMHUYECKUX peaknui u (U3UKO-XUMUYECKUX «MOODLE» o
NpeBpanieHnii  (pacTBOPEHUE BEIIECTB, JUCCOLUAIUS CCBUJIKE:

KUCJIOT ¥ OCHOBAHUI) Ha OCHOBE 3aKoHa ['ecca. http://Ims.nosu.ru/.

3 OCHOBHBIE ~ ONpENENEHUs: PpacTBOpP, PacTBOPHUTENb, | 2 1 W3yunth TeopeTHUeCKUi
pacTBOpPEHHOE BELIECTBO. PactBopumocTs. PacTBOpbI MatcpHal o TEME
ra3o00pa3HbIX, KHJIKAX U TBEPIbIX BellecTB. Boma kak SAHATHIL
ONMH M3 HamOoJee PacHpPOCTPAHEHHBIX PACTBOPHUTEIEH. OTBeTHT> Ha  BOMPOCEH!
Pomp  BOmHBIX pacTBOPOB B  JKH3HEIESATEIHHOCTH JUL - CAMOKOHTPOIA - B

METOOAUYECCKUX
OpraHu3MoB. HeBoHbIE paCTBOPUTEIH U PACTBOPHI. S —
[Iporecc pacTBOpeHHS KaK (PU3UKO-XUMHUYECKOE 3AIONHITE paGouyo
sBiicHUE. TepMoIuHaMKKa MPoliecca PacTBOPECHUSI. TeTpajh Mo TeMe 3aHATHS
OCHOBHBIE ~ CIIOCOOBI ~ BBIPAKEHMS  KOHICHTpAI|Mid
pPacTBOPOB.

4 DNEeKTPOHHAS TEOPHS OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX | 2 1 TUTOIIA KA CHCTEMBI
(OB)  peakmmit.  OKHCIHTEIHHO-BOCCTAHOBUTENBHBIC «MOODLE» 1o
CBOMCTBA 3JIEMEHTOB U UX COEMHEHHUI B 3aBUCUMOCTH OT CCBUJIKE:

MoJIOKeHUsT aneMeHTa B llepwoamueckoii  cucreme http://lms.nosu.ru/
JJIEMEHTOB W CTENEHHW OKHCJICHHS DJIEMEHTOB B
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COCOMHCHUAX.

3akon gedcrtByromux wMacc  (3M). Koncranta
XUMHYECKOTO PAaBHOBECUS M €€ CBS3b CO CTaHAAPTHBIM
n3MeHeHueM SHeprum [ mb0ca u ’Heprum I 'eapMmrosbia
nporecca. OmpeneneHue  HampaBlIeHHS MPOTCKAHUS
pPeaKIuy B CUCTEME MTPH JAHHBIX YCIOBHSX.

Xumudeckoe paBHOBecHe. KauecTBeHHas XapaKTepUCTHKA
COCTOSIHMS ~ XMMHYECKOro  paBHOBecus.  CMmelieHue
xuMuueckoro pasHoBecud. [lpunuun Jle Hlatense —
bpayna.

N3yuuth TeopeTudeckuit
MaTepuan o TeMe
3aHATHUSL.

OTBETUTP Ha BOIPOCHI
JUIs  CaMOKOHTpONsS B
METOAMYECKHIX
PEKOMEHIALUAX.
3anonHUTh pabouyro
TeTpajb MO TEME 3aHATHS

Teopus snexTponuTrueckoit muccoruanuu (Appennyc C.,
Kabmykos 1.A.).

Teopust pacTBOPOB CHIBHBIX 3JIEKTpOJIUTOB. lOHHas cuia
pPacTBOpPOB.

[LIOMIAKa CHCTEMBI
«MOODLE» 1o cchlIke:
http://Ims.nosu.ru/

KBaHTOBO-M€XaHWYECKass MOJENb CTPOCHHS aTOMOB.
OnekTpoHHbIE (OPMYNIBI U DJIEKTPOHHO-CTPYKTYPHBIC
cxembl aToMOB. IIpasuno I'ynna. ITpunnun Iayiu.
IMepnonnuecknii 3akon (I13) JI.M. MennmeneeBa u ero
TPAKTOBKA HAa OCHOBE KBAHTOBO-MEXaHWYECKONH TEOpUHU
cTpoeHus atoMoB. Ctpykrypa Ilepuonndeckoil crucTeMBl
anemenToB (I[1CD): mepuoapl, rpymnmsl, ceMencTBa, s-, p-,
d-, f-kmaccudukanms 3JIEMEHTOB (6moxm).
Ilepuonnuecknii XxapakTep U3MEHEHUsI CBOMCTB IPOCTBIX
BEUIECTB, OKCHIOB M  BOJOPOAHBIX  COEAMHEHUI
3JIEMEHTOB.

Pabora ¢ KOHCIEKTOM

JIEKLIUH. Yrenue u
U3y4eHHe yueOHOMH
JIUTEpaTyphl -
y4e0OHUKOB,

cripaBo4HUKOB. Pabora c
HWHTEPHET PEeCypCaMu.

IJIOIAIKa CHCTEMBI
«MOODLE» mo ccruike:

http://Ims.nosu.ru/

l'uOpumu3aiust aTOMHBIX —OpOuTaned. Y CTOWYMBOCTH
THOPUTHBIX COCTOSTHUM Ppa3IUYHBIX aTOMOB.
[IpocTpaHcTBEHHOE PACHONIOKEHUE aTOMOB B MOJIEKYJIax.
XapakTepHble CTPYKTYpbl TpEX-, YEeThIpeX-, MATH- U
IIECTUATOMHBIX MOJIEKYIL.

PaGorta ¢ KOHCIEKTOM

JIEKITUH. Yrenne u
H3yYCHUE y4eOHOI
JTUTEpaTyphl —
yueOHHKOB,

crpaBo4HUKOB. Pabora c
HHTEPHET PECYPCaMH.

CoBpeMEHHOE COIEpKaHWE IOHATHS «KOMIUICKCHbIE
coequaenus» (KC). Ctpykrypa KC: nentpanbHblif atoMm,
JUTaHABI, KOMIUIEKCHBIM WOH, BHYTPEHHSS U BHELIHSA
cdepa, KOOPAMHAIMOHHOE YHWCIO IEHTPAIBHOTO aroma,
JIEHTATHOCTH JINTaHJIOB.
[Ipupona xumuueckoi ces3u B KC.

Knaccuduramms m Homenknatypa KC. KommiekcHbie
KHCJIOTBI, OCHOBaHHMS, coyii. buonorudeckas pons KC.

PaGora ¢ KOHCIEKTOM

JEKIHH. Urenue u
U3y4eHHe yueOHOH
JUTEpaTyphl -
y4eOHUKOB,

cripaBo4HUKOB. Pabora c
HMHTEPHET PECypCaMH.

10

s-oeMeHThl — MeTauibl.  OOImmas  XapaKTepHCTHKA.
WN3menenne cBoicTB »iemeHToB IIA moarpymmel B
cpaBHeHUH ¢ [A. XapaKTepuCTUKU KaTUOHOB.
BsaumogeiicTBre MeTalIoB ¢ KHCIOPOJOM, 0Opa3oBaHHe
OKCHJIOB, MEPOKCUIOB, THUIEPOKCHIOB (CYINEpPOKCH]IOB,
HaIOIepoKCHIOB). BiamMmomelicTBne ¢  BOIOW  3THX
COCTMHECHHI. I'mopoxcuast IIEJTOYHBIX u
LIET0YHO3EMETBbHBIX METaJIJIOB; aM(pOTEepHOCTb
THIPOKCHIA OCPUILIHSL.

B3ammogeiicTBue IIETOYHBIX W HIETOYHO3EMEIBHBIX
METaJJIOB C BOAOH M KucimoTamu. CONM IIENOYHBIX H
LIETIOYHO3EMEIBHBIX.

XecTkocTh BOABI, €OUHUIBI €€ H3MEPEHHMs, Npeaedbl,
BJIMSIHME Ha )KUBBIE OPTaHU3MBI U MPOTEKAHUE PEaKINil B
BOJHBIX PACTBOpPaX, METOJIbl YCTPAHEHUS )KECTKOCTH.

PaGota ¢ KOHCIEKTOM

JIEKLUH. Yrenue 51
U3y4YCHHUE yueOHOH
JUTEpPaTypsl -
y4eOHHKOB,

cripaBo4HUKOB. Paborta c
MHTEPHET pecypcamu.
paboTa ¢ 3JEKTPOHHBIMHU
00pa3oBaTeIbHBIMU
pecypcamu,
pa3MeICHHBIMA Ha
00pa3oBaTeTFHOM
noprasie  YHHBEpCUTETa
cuctemsl «MOODLE» no
CCBUIKE:

http://Ims.nosu.ru/

11

p-amemenThl Il rpymmel. OOmas xapakrepuctuka Il1

Pabora ¢ KOHCIEKTOM



http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/

TPYIIBEL. DJNEKTPOHHBIA NePUIMT W ero BIMIHUE Ha
CBOMCTBA DJIEMEHTOB M MX coeauHeHui. HM3meHeHwue
YCTOMYUBOCTH COCTUHEHUHN CO CTEMEHSMU OKUCICHUS +3
u +1 B rpynme p—anementos III rpymmer.

JIEKUUH. Yrenue u
H3y4CHHE yaeOHOM
JUTEpaTyphl -
y4eOHHKOB,

crpaBo4HUKOB. Pabora c
HHTEPHET PECYPCaMH.

12

OO0mrass xapakTepHCTHKa yIiiepona. AJUTOTPOIUIECCKUE
MoaupuKanuu yriepoAa. THIBI THOPUAM3ALWU aTroMa
yIriaepoja U CTPOCHHUE YIVIEPOAOCONEPKALIUX MOJEKYIL.
Yriepon Kak OCHOBa BCEX OPraHUYECKUX MOJICKYIL.
®uU3NUeCKUe U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
AKTHBHUPOBAaHHBINA yTOIb KaK afcopOeHT.

Vriaepoli B OTpUUATENIBHBIX CTENEHAX OKUCIEHHUS.
KapOuibl akTUBHBIX METAJUIOB U COOTBETCTBYIOIIUE UM
YIJI€BOAOPOIBI.

PaGota ¢ KOHCIEKTOM

JICKITHAH. Yrenue u
H3yYCHUE y4eOHOM
JTUTEPATyPHI -
yueOHHKOB,

cripaBo4HUKOB. Paborta c
MHTEPHET pecypcamu;
paboTa C 3JIEKTPOHHBIMU
00pa3oBaTeNsHBIMU
pecypcamu,
pa3MeIeHHBIMU Ha
00pa3oBaTeIbHOM
noprane YHHUBepcuTeTa

13

p—Onementsl V rpynnel. CoenuHeHHMs a3oTa ¢
OTPHULATEIbHBIMUA  CTENEHSIMU OKHCIEeHUs. HuTpuasl.
Ammuak, KO wu OB xapakrepucTuka, peakIuu
3aMEIICHHUS. AMUILL AMMHaKaTEL. CBolicTBa
AMHMHOKHCJIOT KaK MPOM3BOJIHBIX aMMuaka. MloH aMMoHus
U €ro CojH, KHCJIOTHBIE CBOHCTBA, TEPMUYECKOE
paznoxenue. ['mapasun u rugpokcwiamuH. KO u OB
XapaKkTepUCTUKA. A30TUCTOBOAOPOAHAS KUCIOTA U a3UIbI.
Amnorporimueckne — Momubukammu  pocdopa,  mx
XUMHYECKasi aKTHBHOCTb.

®ochunpl. Pocun. CpaBHEHHE € COOTBETCTBYIOIIUMH
COEMHEHHUSIMU a30Ta.

Azot, pocdop, MBIIIBSIK B OpPraHU3Me, HX OHOJIOTHYECKAS
poIb.

XUMHYECKHE OCHOBBI NPUMEHEHHMsS TUTaHA, HHUOOUS U
TaHTala B XWPYPruH, TUTAaHAa JAWOKCHIAA WU aMMOHMS
MeTaBaHaJiaTa B (hapmaimu.

PaGora ¢ KoHCIEKTOM

JIEKLUH. Yrenue 51
U3y4YEeHUE y4eOHOI
JUTEpPaTyphl -
Y49e0HHUKOB,

crpaBoyHHUKOB. Paborta ¢
HHTEPHET PECypCaMu.
TJIOIIA KA CHUCTEMEI
«MOODLE» mo cceLike:
http://lms.nosu.ru/
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Kucnopon. OOmias xapakrepuctuka. Posb kuciiopona
KaK OJIHOTO M3 HamOoJiee pacipOCTPAHEHHBIX JJIEMEHTOB
W COCTaBHOW dYacTh OONBIIMHCTBA HEOPTaHUIECKHUX
coenuHeHni. OCOOEHHOCTH BIEKTPOHHOW CTPYKTYPHI
MOJIEKYJIBI KUCIIOPOAA.

Bomopoga  mepoxcun H,O,, ero KO wu OB
XapaKTEepPHUCTHKA, TPUMEHEeHne B MeauiuHe. CoequHeHUs!
kuciopoza ¢ propom. buonornyeckas pons Kuciopoza.
Cepa. O01mas xapakTepucTUKa.

CoenuHeHUs cepbl B OTPUIATENBHBIX  CTEMEHAX
okucnenus. CepoBogopon, ero KO um OB cBoiicTBa.
Cynbduapl METAIITIOB ¥ HEMETAJUIOB, KX PACTBOPUMOCTH B
Boge u ruaponu3. llomucymepumer, KO wu OB
XapaKTepPUCTHKA, yCTOWYHBOCTb.

Coemunenus cepst (IV); (VD).

buosiornyeckast poap cepbl. XUMHYECKHE OCHOBBI
MIPUMEHEHUS] Cepbl W €€ COeAWHEHWH B MEAWIUHE,
¢dapmanuu, GpapManeBTHIECKOM aHATHU3E.

Cenen u rtemmyp. OOmas xapakrepucThka. OKcHIBI U
kuciotel, nx KO m OB cBoiictBa (B CpaBHEHUH C
COCIMHCHUSIMH Cephl). brosornyueckasi poiib ceeHa.

Pabora ¢ KOHCIIEKTOM

JIEKLUH. UreHue 51
HM3y4CHHE yaeOHOM
JIUTEpPaTypsl -
y4eOHHKOB,

CIpaBoOYHUKOB. Pabota ¢
HUHTEPHET PeCypCcaMu.
IoMaaKa CUCTEMBI
«MOODLE» mo cchlike:
http://lms.nosu.ru/
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[TonsaTHEe 0 XMMHU3ME OAKTEPHUIMIHOTO ACHCTBHUS XJIopa U
riona. [IpuMeHeHue B METUITMHE, CAHUTAPUU U (hapMaIiu
XJIOPHOW M3BECTH, XJIOPHOW BOJIBI, MPETapaToB aKTUBHOTO
XJopa, Homa, a TakXKe COJSHOW KHCIOTHI, (PTOPHIOB,
XJIOPUIOB, OPOMUIOB U HOJHIIOB.

lanmoreHpl B TOJIOKUTENBHBIX CTETICHAX OKHCIICHUSL.
CoenvHeHNs C KUCIOPOAOM U JAPYyr C JPYyTOM.
Bs3aumogeiicTBue TajJoreHoB C BOJAOM W BOJIHBIMU
pactBopamu Tenoueit. KucmopogHbie KUCIOTHL Xjopa U
WX COIN

p—Onementsl VI rpymmer (ramorensr). OOrmras

xapakrepuctuka rpymnmnbsl. OcoOble CBOMCTBa (TOpa Kak
HauboJiee 3JICKTPOOTPHIIATENBHOTO 3yieMeHTa. [IpocTeie
BEIIEeCTBA, UX XUMUYECKasi aKTHBHOCTD.
CoenmHeHus TaJIOTEHOB C BOJIOPOIOM.

PaGora ¢ KOHCIEKTOM

JEKIHH. Urenue u
U3y4eHHe yueOHOH
JMTEpaTyphl -
y4eOHUKOB,

cripaBo4HUKOB. Pabora c
MHTEPHET pecypcamu.

mJIomaaKa CUCTEMBI
«MOODLE» mo cchlike:

http://Ims.nosu.ru/
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d-Onementsl VI rpynmel.  Xpom(Il), kucao0THO-OCHOBHAS
(KO) wu  oxucnurensHO-BOccTaHOBUTeNnbHAs  (OB)
XapaKTePUCTHKH COCTIHEHHH.
Xpom(IIl), xucmorno-ocHoBHas (KO) m okuciaurenbHO-
BoccraHoBuTenbHas (OB) XapakTepuCTHKH COCIMHEHUH,
CHOCOOHOCTh K KOMILIEKCOOOPa30BaHUIO.
Coenunenust xpoma(VI) — okcua U XpoMOBBIE KHCIIOTHI,
XpoMaThl U AuXpoMaTel. MonubaeH u Bonbdpam, odmas
XapaKTEePHUCTHKA.

d-Onementst  VII  rpymnmel.  Mapramen(ll) wu
mapraner(IV): KO u OB xapakTepucTika COeTUHESHU.
Mapranen (IV) okcun: KO u OB cBoiictBa, Bnusiaue pH
cpenbl Ha OB cBoiicTBa.
Coenunenns mapranma(VI): ManranaTsl, uX oOpa3oBaHue,
TEpPMHUYECKasl YCTOHUYUBOCTD, JUCIPONOPLHUOHUPOBAHUE B
pacTBOpe M YCIOBUs CTAOMIIN3ALIH.
Coenunennss  mapranna(VIID):  okcupa, mapranrosas
KHCJIOTa,  TIePMaHTaHaTbl.  XUMHYECKHE  OCHOBHI
MIPUMEHEHUs Kallusl TIepMaHraHaTa W ero pacTBopa Kak
AHTHCENITHYECKOTO CpelcTBa W B (DapMameBTUIECKOM
aHasm3e.

PaGora ¢ KOHCHEKTOM

JIEKLHUH. Yrenue u
H3ydeHHe yaeOHOI
JUTEpaTyphl -
Y4eOHHUKOB,

cripaBo4HUKOB. Pabora c
UHTEPHET PECYpPCaMH.

TUIOIIA/KA CHCTEMBI
«MOODLE» mno ccelike:

http://Ims.nosu.ru/
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d-Onementsr | rpynmel. Coegmnenuss menu (1) m Memn
(I), mx KO u OB xapakTepucTHka, CIIOCOOHOCTh K
KOMIUIEKCOOOPa30BaHUIO.

Coenunenust cepebpa, ux KO u OB xapakrepucTHKH
(6axTepunuIHBIE CBOMCTBA HOHA cepedpa).

3omnoro. Coeaunenust 3omota(l) m 3omora(lll), nx KO u
OB XapaKTEPUCTHUKA, CIOCOOHOCTH K
KOMIUTIEKCOOOPa30BaHUIo. XuMu4eckue OCHOBBI
MIPUMEHEHUS B MEIUIMHE M (apMmainmu 30JI0Ta W €ro
COCIMHEHUM.

Pabora ¢ KOHCIEKTOM

JIEKLWH. UreHue 5
U3y4eHHe yueOHOM
JIUTEpPaTypsl -
y4e0OHUKOB,

cnpaBoYHHNKOB. Pabora ¢
HWHTEPHET PEeCypCaMu.
IJI0IAAKa CHCTEMEI
«MOODLE» mo ccruike:
http://lms.nosu.ru/
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d-Onementsr VIII rpymmel. denenune d-—osnementoB VIII
TPYNIIBI Ha DJIEMEHTHI CeMEICTBa jKele3a W IUIATHHOBEIE
Metaybl. JKene3zo. XuMHUecKas aKTHBHOCTh IPOCTOTO
BEIIEeCTBAa, CIIOCOOHOCTh K KOMILIEKCOOOpa30BaHUIO.
Coemunenns xenesa(ll) u xxemesa(11l)

Kenezo(VI). deppatpl, moNy4eHHE ¥ OKUCIHATEIBHEIE
CBONCTBA.

KobGanbT ¥ HuKelb. XUMHUYECKash aKTUBHOCTH IMPOCTHIX

PaGora ¢ KoHCIEKTOM

JIEKLUH. Yrenue 51
U3y4YEeHUE y4eOHOI
JUTEpPaTypsl -
Y49e0HHUKOB,

crpaBoyHHNKOB. Paborta ¢
HHTEPHET PECypCaMu.

TJIOIIA IKa CHCTEMEI
«MOODLE» mo cceuike:
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BemlecTB B cpaBHeHWMH C kene3oM. CoennHeHHS http://Ims.nosu.ru/
kobanbta(Il) u kobansra(Ill), Hukemns(1l).

XUMHUYECKHE  OCHOBBI ~ TNPUMEHEHHS  Kelesa |
KeJIe30CoMep)KaIluX  MpernapaTtoB B MEIUIUHE U
hapmarum.

XHMMHUUYECKHE OCHOBBI IPUMEHEHUSI COCMHEHUH KOOanbTa
Y HUKEJISl B METUIMHE U (hapMalluy.

HUTOI'O: 43

MeTtoauyeckue peKOMeH/IalMH 110 UCII0JIb30BAHUI0 HH(POPMALIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHH 00y4YeHust

Jlnig  u3ydeHus JIEKIMOHHOIO MaTepuana JUCLMIUIMHBI IPUMEHSIOTCA ayJuOBHU3yaJIbHBIE
(MybTUMEIUITHBIE) TEXHOJOIMH, KOTOpbIE HE OTPULAIOT TPaJWLMOHHBIE, MPOBEPEHHbIE BpPEMEHEM
METO/bI IPENOAABAHNUS, HO, IPH 3TOM, OHHU MOBBIIIAIOT HATISAHOCTh, HHPOPMATUBHOCTh, ONIEPATUBHOCTD
B IoJ1aye UH(OpMaLMU, TO3BOJISIOT SKOHOMUTh BPEMsI 3aHSATHIA.

Kaxnoe npaktuueckoe (CEeMHHApCKOE) 3aHATHE UMEET CBOIO 0COOYI0 (hopMy IpPOBEAEHUS, CBOIO
METOJIOJIOTUYECKYI0  crenuuKy, 4YTO TIO3BOJISIET pa3BUBaThb Yy CTYIEHTOB pa3JIMYHbIE Kak
OOIIEeKyNIbTypHBIE, TaKk M HpodeccuoHaiabHble KomnereHIMH. IlocTaHoBka mpoGieMsl, pazoop
aKTyaJIbHbIX KOHKPETHBIX W THUIIOTETHMYECKHUX CHUTYyallli, co3gaHue aTMoc(epbl Iuanora Mexay
npernojaBaTeyeM U TPyNHol MOo3BoJIAeT paboTaTh MHIUBUAYAIBHO M B MANbIX TPYINax, KOJJIEKTUBHO
o0CyXJ1aTh ONpECNICHHbI TeMaMHM MaTepuall, a TaKKe HHHUIMHUPOBATh CAMOCTOSITEIbHYIO paboTy
CTyleHTOB. [Ipu OCMBICIEHMM COJEp/KaHUS BOIIPOCOB IIPAKTHUYECKHUX 3aHATHH Ipecienyercs Lellb
coOiroaaTh MPEeMCTBEHHOCTh B MPO(PECCHOHAIBHOM U B TBOPUECKOM PAa3BUTHH CTYACHTOB.

Kontponbs camocTosiTensHONH pabOThl CTYyIEHTOB IpHU3BaH clelaTh mpoluecc olOyueHus Oolee
LEJIOCTHBIM M OpraHudHbiM. Ero 3amaua He ocraBuTh 0€3 BHUMAaHMS Ja)ke, Ha MEPBBIA B3IV,
MaJIO3HaYUTEIbHBIE BOIIPOCHI.

KoMnbroTepHOE TECTHPOBAaHUE MTO3BOJISET OCYIIECTBIIATh UTOIOBBIM KOHTPOJIb 3HAHNUN CTYACHTOB.
TecroBblii MaTepuan BKJIIOYAaeT B ceOs CoAepkKaHHWE BOMPOCOB MO KaxaA0My U3 0003HaueHHBIX
IIPOrpamMMoOi pa3eiioB.

Kaxxnplii Bompoc mpennosiaraeéT HECKOJBKO BapUaHTOB OTBETOB, CPEAM KOTOPBIX HMMEIOTCS
a0COJIIOTHO HEBEPHBIM, MPaBWIbHBIN U B OOJbIIEH WIM MEHbIIEH CTENEHM PAacKPHIBAIOLIUIN CYIIHOCTh
BONpoca. B mporecce KOMIBIOTEPHOTO TECTUPOBAHMA 3ajada CTYACHTOB OIpENesieTcsl Kak BBIOOD
IPaBWIBHOTO OTBETa W3 MHOrooOpa3us BapuaHTOB. B TecTOBBIX 3alaHUsAX €CThb BOINPOCHI Ha
COOTBETCTBHE. B mpoliecce KOMIBIOTEPHOIO TECTUPOBAHUS, 3a/la4a CTYJCHTa ONpe/esieTcsi Kak BhIOOp
MIPABUJIBHOTO OTBETA U3 MHOT000Opa3usi BApUaHTOB.

Bonpocsl U Tembl, OTBOJMMBIE Ha BBINOJIHEHHE CAMOCTOSTEIbHON pabOThl MO AMCLUIUIMHE, a
TaK)Ke KPUTEPUHU OIEHUBAHMS 110 KOKIOMY BUAY paboThI coaepkarcs B paszaene S PIT/I.

MeToauueckue YKazaHusd 1Jisd oﬁyqaloumxca 0 OCBOCHHIO JUCHHUITIMHBI

By yueOHBIX 3aHATHN Opranuzanus I1esTeIbHOCTH CTYyAEHTa

Jlexkuus [Tocewenne JIEKUUMOHHBIX 3aHATUNA U KOHCIIEKTUPOBAHUE JIEKLIMOHHOTO
Marepuana SBIAETCA HEAOCTATOYHBIM YCIOBHUEM [UISl YCHEIIHOTO
YCBOCHUS AUCHUTUIMHBL. CTYIeHTYy HEOOXOAMMO CHCTEMaTHYECKH
paboTarb ¢ y4eOHOM W METOJIUYECKOW JINTepaTypoH, pEeKOMEHIyeMOit
M0 KaXJAOMYy pa3jielly JIGKTOPOM, JOMOJHSASA KOHCIEKT JIeKIIHi
HEOOXOJUMBIMU TOSICHEHUSIMU, YTOYHEHHUSMHU M TEpPMUHAMH IO
n3zyyaemMoii teme. HeoOXommmo mucaTh KOHCHEKTBHI JEKIMHA: KPaTko,
cxematuuHo. [locienoBaTenbHO (UKCHPOBATH OCHOBHBIE IMOJIOKEHUS,
BBIBOJIBI, (DOPMYIHPOBKH, OOOOIICHHS;, TMMOMEYaTh BaXKHBIC MBICIH,
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BBIJICJISITh KIIIOUYEBBIE CIIOBA, TEPMHUHBL. [IpOBEpSITH TEPMUHBI, TTOHITHI
C TOMOIIBI0  DHIMKIONEAWHA,  CJIOBapeil, CHOPaBOYHHKOB C
BBINIMCHIBAHUEM TOJIKOBaHUN B TeTpaiab. (OO003HAYUTH BOMPOCHI,
TEPMHHBI, MaTepuain, KOTOPHIH BBI3BIBAET TPYAHOCTH, MOMETHTH U
MOMBITaThCSI HANUTH OTBET B pEKOMEHAyeMoM Jmrteparype. Ecnm
CaMOCTOSITENIFHO HE yJaeTcsl pa3oOpaThCsi B MaTepuaie, HeoOXOIHMMO
cOpMyIHPOBATH BOIIPOC U 33/1aTh MPETOAABATENIO HA KOHCYJIbTALINH,
Ha TMPaKTUYECKOM 3aHITHH.

JlabopaTopHnoe
3aHsATHE

JlaGopaTopHble 3aHATHsI HallpaBJIeHbl HA POPMHUPOBAHUE MPAKTUUECKUX
YMEHHI, CBS3aHHBIX C OpraHu3alyell aKTUBHOTO B3aUMOJACHCTBUSA
YYaCTHUKOB 00pa3oBaTeNbHOIO Ipoliecca MO H3YyYEHHUI0 Marepuaa,
3aKperieHue MPAKTHYECKHUX HABBIKOB TUIs pelieHus
npodeccuoHanbHbIX 3a7a4. [Ipu moAroToBke K 3aHATUSAM HEOOXOIHUMO
MOBTOPUTH JICKIIMOHHBIA MaTepuai IO H3y4yaeMOWl TeMe, H3YUHTh
MaTepuai, pPEKOMEHJOBAaHHBI  IpernojaBaTesieM IO  CIHUCKaM
mutepaTypsl. [loaroroBka K 1abopaTOPHBIM 3aHATHUSAM TPECIETyeT ABE
OCHOBHBIE II€JIU: MEPBOE - MOBTOPEHHE H3yuyeHHOro marepuana. [lnis
3TOr0 HCHOJB3YIOTCS KOHCIIEKTBl JIEKLIUH, peKOoMeHIOBaHHas 15
OCHOBHAasi U JIONOJHUTENbHAs JHUTEepaTypa; BTOpoe - yriayOieHue
3HaHUU O Teme. JlabopaTopHble 3aHATHS CIYXKaT ISl 3aKpeIUICHUS
TEOPETUYECKMX OCHOB, H3JAaraéMbIX B  JIEKUUAX, [OJTY4YECHUS
MPAKTUYECKUX HABBIKOB pelieHus mnpodeccnoHanbHbix 3anad. OHH
MPOXOJAT C HCIHOJIb30BAaHUEM CTEHJOB, METOJUYECKHX YKa3aHH,
yueOHO-HarMAAHbIX MOCOOUH, B KOTOPBIX OTpakKeH HEOOXOIUMBbII
MUHUMYM 3a7lad JUIsl OCBOEHHUS pa3felioB U TEeM JUCHUIUIUHBI.
3aBepIuaroniel yacTbio J1abopaTOpHON paboOThl ABIsETCS OOpMIIEHUE
B paboueii TeTpaau otuera. ComeprkaHue oTyeTa ONpeNeNsieTcss TeMOM
3aHATHUS ¥ MOXKET BKJIIOYATh B ceOs BOMPOCHI Pa3IMYHOTO XapakTepa.
Tak mpu mpoBeneHun J1a0OPATOPHOM PaOOTHI B COCTAB OTYETA MOTYT
BXOJIUTh: KpPaTKOE OMHCAHWE METOAMKH BBIMOTHEHHUS PalOThHI; cXxema
abopaTOpPHOM YCTAaHOBKH; HEOOXOIWMBIE pacdyeTsl 1o 00paboTke
MOJly4eHHOW HH(OpMAlMK; aHANIHU3 TONYYCHHBIX JaHHBIX M oOliee
3aKitoueHue  (BbIBOABI). JlomonHWTENbHBIE W MHAMBHyaJIbHBIE
TpeOOBAaHUS H3JIOKEHBI B METOJIMYECKHX MOCOOMAX K KaKAOH
nabopaTopHOi paboTe

Konnoksuym

KonnokBuymbl HampaBieHbl Ha YriyOJeHHEe TEOpPETUUYECKUX 3HaHUM,
(dbopMHpOBaHUE MTPAKTUUECKUX YMEHUN U KOMIETEHIUH 00ydaromuxcs,
IIPEyCMOTPEHHBIX NPOrpaMMoOi AUCHMILIMHBL [Ipm moaroroBke k
KOJUIOKBUYMY HEOOXOJUMO MOBTOPUTH JIEKIMOHHBIA MaTepuasi Io
U3y4aeMol  TeMe,  M3yuyuThb  MaTepuan,  pPEeKOMEHJOBaHHBIN
mpernojaBaTesieM IO CHHCKaM JuTepaTypbl. B mporecce 3aHsTHI
oOpamate BHUMAaHHE HAa NPAKTUYECKOe NPUMEHEHHE TEOpHUM U Ha
METOAUKY  PEIICHUS THTIOBBIX 3a1a4 npodeccnoHanbHOM
JESITEIbHOCTH.

IIncemennbie
JAOMAIlIHHE  3aJaHHUsA
(KOHCIIEKT)

3HAaKOMCTBO C OCHOBHOM M JIONOJHUTEIBHON JIUTEPATYPOU, BKIIFOUAs
CIIPaBOYHBIC U3JaHHA, 3apy6e>KHLIe HCTOYHHUKH, KOHCIICKT OCHOBHBIX
MOJIO)KEHUH, TEPMHUHOB, CBEICHMH, TpPeOYIOIUX 3allOMUHAHUS H
ABJIAIOIIUXCA OCHOBOIIOJIAarartoniiMmu B sroi Teme. CocraBiieHHE
KOHCIIEKTOB MO IPOYUTAHHBIM JINTEPATYPHBIM UCTOUHUKAM U JP.

[Ipy mOArOTOBKE K 3aHATHIO HEOOXOAWMO OPHUEHTHPOBATHCS Ha
KOHCIEKTHI JIEKLIUH, pEKOMEHAYEMYIO JINTEPATYPY.




ITo Ka)KI[OfI N3 TEM OJId CaMOCTOATCILHOI'O0 U3Y4YCHUS, IPUBCACHHBIX B
paboueii mporpaMMme, ClieAyeT CHavajaa MPOYUTATh PEKOMEHIOBAHHYIO
JTUTEpPATypy ¥ NpU HEOOXOIUMOCTH COCTABUTh KPATKUM KOHCIIEKT
OCHOBHBIX  TOJIOKEHHI, TEPMHUHOB,  CBEJICHUH,  TPeOYHOIUX
3alIOMHUHAHUSA U SABJIAOIINXCSI OCHOBOIIOJAraroIuMmu B STOU TEME.

Jlns  pacmpeHWs 3HAHWM 1O  JUCIMIUIMHE  PEKOMEHIYETCS
HCIOJIb30BaTh MTHTEpHET-PECYPCHI:

MPOBOJUTh TOWCK B Pa3IMYHBIX CHUCTEMaxX, TaKUX Kak oOIIue
MOWCKOBBIE CHCTEMBI: Www.yandex.ru, www.google.ru, a TaKxe
CTEIUATbHBIC TOUCKOBBIC CHCTEMBI:

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

KonTposbnas padora Llenb KOHTPONBHOM pabOTHI - MpPOBEpKAa pPAa3BUTUS HABBIKOB,
(mucbLMeHHAas) YCBOGHMSI M 3aKpelyieHUs MaTepuana, IOJIYYEHHBIX IpH H3yYEeHUH
JUCLUMIUIMHBI, M BBIOJHAETCA CTYJAEHTAMHM 3a0YHOIO OO0ydYeHus.
PaGora BbINoOMHAETCS 10 UHAUBUAYaIbHBIM 3a/1aHUSM MalIMHOIIMCHBIM
WIA PYKONMCHBIM TeKCTOM. PaGoTa gaeT BO3MOXKHOCTh YCTaHOBUTb
CTENIEHb YCBOGHHMS MaTepuaja M yMEHUE NPUMEHATh 3HAHUA,
MOJyYeHHbIE MpPU HU3yYeHUM JUcUUIUIMHBL. PaboTta crocoOcTByeT
OBJIAJICHUIO MAaTepUaoM, I[PUBHUBAET HABBIKKU B CAMOCTOATEIHHOM
peLIeHUH TPAKTUYECKUX BOIIPOCOB U B paboTe ¢ IMTepaTypoil.

JK3aMeH (YCTHBII) OueHka OTBETa Ha 3K3aMEHE IPOBOJUTCS B COOTBETCTBUHU C
[TooxkeHreM O OaJUTbHO - PEHTHHTOBOW CHCTEME OIICHKH 3HAHHMA
ctynenroB COI'Y.

8. OneHoYHbBIE CPEACTBA /LISl TEKYIIEro KOHTPOJISI yCIeBaeMOCTH, PYOe:KHOI aTTecTallnu U
MPOMEKYTOYHOI ATTECTAIIMU MO HTOTaM OCBOEHHUS THCHHMILIMHBI.

JUia mpoBeleHMsI TEKYIIEr0o M MTOrOBOrO KOHTPOJIS HCHOJIB3YHOTCS CIEAYIOIIUE OLEHOYHBIE
CpeICTBa: OTBEThl Ha BOINPOCHI (KOJJIOKBHUYMBI), TMOATOTOBKA M BBIMOJIHEHHE J1IAOOPAaTOPHBIX padoT,
NUCbMEHHBIE JIOMAITHKUE 33JJaHUs 10 BOIIPOCaM, TECTOBbIE 3aJJaHUs, TUCbMEHHbIE KOHTPOJIbHbBIE Pa0OTHI.

Buabl KOHTpOJIA.

Pabouas mporpamma npeznonaraeT TeKyUMi U IPOMEXYTOUYHbIH KOHTPOJIb 3HAHHH.

Texywjuii KOHmpoJ1b — 3TO HETIPEPHIBHO OCYLIECTBISIEMbIE MOHUTOPUHT YPOBHSI YCBOEHUS 3HAHUU
U (HOpMHPOBAHUS YMEHHH M HAaBBIKOB B TEUCHHE CEMECTpa WM y4eOHOro roja. Tekymuil KOHTPOJb
3HaHWH, YMEHUH M HaBBIKOB CTYJEHTOB OCYIIECTBIICTCS B XOA€ YYEOHBIX (AyTUTOPHBIX) 3aHITHH,
IPOBOJUMBIX IO pacrnucaHuio. PopMaMu TEKYIIEro KOHTPOJS BBICTYMAIOT OMPOCHI HAa J1a0OPAaTOPHBIX
3aHATUAX, a TaKXke KOpOoTKue (10 15 MMH.) 3aj7aHMs, BBIOJHSEMBIE CTyJE€HTAMHU B Hauyajie JIEKLIUU C
EJIBI0 MTPOBEPKU HAIMYMS 3HAHUH, HEOOXOAUMBIX JIJIsl YCBOCHUSI HOBOTO MaTepualla WK B KOHIIE JICKIIUU
JUIS BBISICHEHHSI CTETIEHH YCBOCHMS M3JI0KEHHOT0 MaTepuaa.

Pyoesicnotit kKonmpons OCyLECTBISETCS MO0 00Jiee MM MEHEE CAMOCTOSITEIbHBIM pazjenaM —
y4eOHBIM MOJYJISIM Kypca M TPOBOAUTCS IO OKOHYAHUM M3Y4YEHHs Marepuaja MOJIYJs B 3apaHee
YCTaHOBJIEHHOE BpeMsl. PyOeXHbIII KOHTpPOJIb MPOBOJUTCS C LIEIbI0 ONPEENICHUS] KauecTBa YCBOEHUS
MaTepuana y4eOHOro MonyJjs B IieJJoM. B TedeHume cemecTpa NMPOBOAUTCS J1BA TAKUX KOHTPOJBHBIX
MEpPONPUATHUS IO TpaduKy.



dopMa POBEICHUSI UTOTOBOTO SK3aMEHa — yCTHas. Pe3ynbTupyroiias sKk3aMeHallMOHHAs OIICHKA
onpenensiercss B cooTBeTcTBUU ¢ [Tonoxxennem COI'Y o OamtbHO-pEHTHHTOBON CHUCTEME OIEHKH 3HAHHI

CTYJCHTOB.
BAJIJIBHAS CTPYKTYPA OLIEHKU.
MuH. koin- Makc. kon-
®DopMa KOHTPOJISA BO GayuioB | BO GauioB
Texywan oyenka cTy/ieHTa B TeueHue 1-8 Heemu COCTOUT H3: 0 25
° BrimonHeHre MUCHbMEHHBIX JIOMAITHUX 33JJaHHid TI0 TeMaM 3aHITUN U
CaMOCTOSATENBHON paboThI (KOHCIIEKTOB) (9) -9 6
° [MoxroroBka 1 OTBETHI Ha 1a00PATOPHO-TPAKTUIECKHIX 3aHATHIX
(xommoxkBuymb1) — 1 6@ 8 =8 6
) [ToAroToBKa M BBINOJIHEHHE JA0OPATOPHBIX paboT - 1 6@ 8 =8 &
1-a pybercnan konmponvnas paboma (KOMRbIOMEPHBLIL mMmecht) 0 25
Texywiana oyenka crynenta B Teuenue 10-17 Hegenu COCTOUT U3: 0 25
e  BrIloIHEHNE MMCbMEHHBIX JIOMAITHUX 33JIaHUM MO0 TeMaM 3aHSITHH U
CaMOCTOSTEIHHOM PaboThI (KOHCIIEKTOB) (9) —9_6
e [loaroroBka v OTBETHI Ha JIAOOPATOPHO-NIPAKTHUCCKUX 3AHITUIX
(xomnoxBuymsbl) — 1 6@ 8 =8 6
e IloaroroBka M BEIOJHEHHUE JIAOOpAaTOPHEIX paboT - 1 6@ 8§ =8 ©
2-5 pybesicHas KOHMPoObHAA paboma (KomnoviomepHolil necm) 0 25
Hmozo 0 100

IIpumepbl OLEHOYHBIX CPEICTB:
Buners! 11 npoBeeHNs MUCbMEHHBIX KOHTPOJILHBIX padoT Mo Temam

Brenenue. OcHOBHBIE 3aKOHBI 001ell 1 HEOPraHNYECKOH XMMMH.

BMJIET N 1
Jats onpenenenne okcuaoB. Kiraccuduxarus OKCHIOB.
[MomyuuTh THAPOKCHJ IIMHKA ¥ JOKa3aTh ero amQoTepHbId XapakTtep. Hamucate ypaBHeHHS
COOTBETCTBYIOIIHNX PEAKIIUH.
3. PaccumraiiTe Maccy HaBeCKH HAaTpus XJIOpPHAA, HeoOXxomammyro s mpurotoBiieHus 130 mur pactBopa ¢
koHIeHTpamuei 0,2 MoJib/n. Kak mpuroToBUTh yKa3aHHBIH pacTBOpP?
BWJIET N 2
1. Hartb onpenenenne ocHoBaHmiA. Kitaccnukanms oCHOBaHHH.
[MpuBecTr cnocoObI MOMYYECHUS! KUCIOTHBIX OKCHUIOB (YpaBHEHUsI peakiuii). [[poBecTH cOOTBETCTBYIOLIHE
OIIBITHI.
3. PaccuuraiiTe Maccy HaBeCKH HATPHsI TUAPOKCHAA, HEOOXOAMMYIO I MpUroToBierns 230 M1 pacTBopa ¢
KOHITeHTparwuei 0,6 MOIb/JI.

N —

BWJIET N 3
CpenHue coiu: naTh onpeeiicHIe, TPUBECTH MMPUMEPHIL, 1aTh Ha3BaHUS.
CBolicTBa OCHOBHBIX OKCHIOB. Hanmucarts YpaBHCHUA peaKuHﬁ " IMPOBECTH COOTBECTCTBYIOINUE OIIBITHI.
3. PaccumTaiiTe Maccy HaBeCKH Kalus THAPOKCHIA, HEOOXOMUMYIO i npurotosieHms 200 Mir pacTBopa ¢
koHIeHTpamued 0,5 Monb/n. Onumure Ccrnocod HKCIEPUMEHTAIHFHOTO TPUTOTOBICHUS YKa3aHHOTO
pacTtBopa.

N —

OcHoBHbBIE 3aKOHOMEPHOCTH NMPOTCKAHUA XUMHUICCKUX IMPOLECCOB

Bapuant Ne 1




Ompenenute, BO CKOJIBKO pa3 YBEIIMYUTCS CKOPOCTh PeakIny, eciau Temmeparypa Bo3pacrer oT 20°C mo 50°C.
TemmepatypHbIii KO3(h(GUITUCHT paBeH 2.

OTBET: CKOPOCTh PEAKIUU YBEIHUUTCS B 8 pas.

OO0ocHyiiTe, Mpu W3MEHEHUH KakKuxX (PakTopoB paBHOBECHE MOXXHO CMECTHTH B CTOPOHY OOpa3oBaHUs
MPOAYKTOB B pPEaKIIUU:

Nogy + 3Hor) < 2NHspy; AH®<0.

Hanumure BhIpakeHHe 3aKOHA JEiCTBYIOIINX MAaCC JUI CKOPOCTH MPSMBIX PEAKIUH M XHUMHYECKOT0
PaBHOBeCHS:

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

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

B) 25051 + O & 2S03n

Bapuant Ne 2

Onpenenure, Ha CKOJBKO TPaJyCOB HEOOXOJMMO YBEIUYHUTh TEMIICPATypy, UYTOOBI CKOPOCTh PEaKIHH
yBenmuumiack B 16 pa3. TemnepatypHsiii ko3 dunmeHT paseH 2.

OTtBeT: TeMIrepaTypy Heooxoanumo yBemnduTh Ha 40°C.

OO0ocHyliTe, MPU H3MCHCHUM KakKux (aKTOPOB PABHOBECHE MOXXHO CMECTHUTh B CTOPOHY 0Opa3oBaHUs
MPOAYKTOB PEaKIUH:

2802(1-) + Oz(r) = 2803(1-); AH’<O0.

Hanumurte BhIpaKeHHe 3aKOHA JIEHCTBYIOIIUX MACC IS CKOPOCTH MPSMBIX pPeakmuii 1 XHMHYEeCKOro
paBHOBecHsI:

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

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

B) 2CO¢y + Oypy & 2COy

Bapuant Ne 3

Paccuwnraiite, TemMmepatypHbIid K03()pPHUINEHT XUMHUYECKONW pEaKIIuH, €CIIM MPHU YBEIIMICHUH TEMIIEpaTyphl Ha
50°C cKOpOCTh peaKIny yBeTu4miach B 32 pasa.

OTBeT: TeMIepaTypHbIi KOA(PPHUINEHT paBeH 2.

OO6ocHyliTe, TP HM3MEHEHWH Kakux (aKTOPOB paBHOBECHE MOXKHO CMECTHTh B CTOPOHY 0Opa3oBaHHS
ucxoaHbx BemecTB B cucteMe: COg + Clyr <> COClyry; AH™>0.

HanunmuTte BhIpakeHHe 3aKOHA JAEHCTBYIOIINX MAaCC JJIS CKOPOCTH MPSMBIX PeAKIUi M XHMHYECKOT0
paBHOBeCHS:

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

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

B) 2NH3(,—) = Nz(r) + 3H2(r)

OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKkuumn

Bapuant N\e 1
CocTaBpTe CXeMBl DJEKTpoHHOTO OamaHca. PacctaBpTe KOI(QGUIMEHTHI, YKaXHUTE€ OKUCIUTENb U

BOCCTaHOBUTCIIb, ITPOLICCCHI BOCCTAHOBJICHUSA Y 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,+ KCI10O; + KOH — Kx:MnO,+ KC1 + H,O
5) FC(NO3)3 —> FCzO3 +NO, + 0O,

Bapuant Ne 2
CocraBpTe CXEMBI DJEKTpOHHOTO OamaHca. PaccraBbTe KOI(OUUMEHTHI, YKaKUTE€ OKHUCIHUTENb H

BOCCTaHOBUTEIIb, ITPOLICCCHI BOCCTAHOBJICHUA W OKHUCJICHUA:

1)  H,O,+KMnOs— O,+ MnO, + KOH + H,O
2) Sn + NaOH + Hzo —> Naz[SI’l(OH)6] + Hz
3) Cu + HNOj3(kom) — Cu(NO;), + NO, + H,O
4) FeS + 02 —> FCQO3 + SOZ
5) CH(NO3)2 — CuO + NOz + 02

Bapuant Ne 3



CocTaBpTe CcXeMBl DJEKTpOHHOTO OamaHca. PacctaBpTe KOI(QGUIIMEHTHI, YKaXHUTE€ OKUCIUTENb U

BOCCTAHOBUTCIIb, TPOLICCCHI BOCCTAHOBJICHUS U OKUCJICHUS:

1) CI'203 + KCIO3 +KOH — K,CrO4+ KCl+ H,O
2) N02+ 02 +NaOH —» NaNO3 + Hzo

3) P+HNO;+H;O — HiPOs+NO

4) BixS;+HNO;— Biy(SO4);+NO + H,O

5) Cl,+ KOH — KCIl + KCIO + H,O

XHUMHA 3JI€MEHTOB. S-3J1EMEHTDBI

Bapuant Ne 1
HazoBute xummnueckue coeaunenus no HoMmeHknatype MIOITAK (agantupoBaHHBIM BapHaHT); YKaXuTe, K
KaKOMY KJIACCy OHHM OTHOCSTCS:
NaZCrO4><2H20, Mg(HCO3)2, (NH4)2Mg(SO4)2, KH2P04, CaOClz, NH4C&PO4, Ca(H2PO4)2XH20, CaOz,
Ba(HS)..
Pewute 3anauy.
Paccuuraiite Mmomspayto konnentparuio (C) pactsopa ¢ w( NaOH) =16,0% u p = 1,175 r/mi.
Otser: 4,7 MOJIB/IL.
Pemnre 3agauy.
Paccunraiite snauenue pH B 0,5x10?M pactBope Ca(OH)..
Otger: 12.
Bapuant Ne 2
Ucnonb3ys monsipu3alioHHbIE TPEACTABICHUS, TECOPETUIECKH 00OCHYHTE CIOCOOHOCTh MOHOB CIEAYIOLIMX
coneit k ruaponuzy: MgCl,, NaNOs, K;SO;. CoctaBbTe HOHHO-MOJIEKYIISIPHBIE ¥ MOJIEKYJISIPHBIC ypaBHEHHS
peakuuil TMApoiu3a, a TaKXKe PAacCMOTPUTE THUAPONN3 C IMO3ULMHA NPOTOJIMTHYECKOW TEOPHH KHCIOT U
OCHOBAHMIA.
Pemre 3amauy.
Paccunraiite MaccoByro nomto () Na,SO4 B pacTBope ¢ MomsipHOH KoHIeHTpanuei C = 0,144 mons/1 u p =
1,028 r/mu1.
Otgert: 2,01%.
Pemure 3anauy.
B 3 1 pactBopa conepxurcs 0,3%107° mons HNOs. Paccunraiite 3nauenue pOH storo pactsopa.
Ortser: 10.
Bapuant Ne 3
OmnpenenuTe CHITy OCHOBaHHMH, YYUTHIBAs ISl KATHOHOB — THIT 3JIEKTPOHHON 00O0JOYKH M BEIMYUHY HOHHOTO
MIOTEHLMAJIa, ¥ PacIIOJIOKHUTE CIEAYIOUINE THAPOKCHBI B IOPSAKE YBEIMUEHHSI UX OCHOBHBIX CBOWCTB:
1) Ba(OH), 2) Mg(OH) 3) NaOH
Pemure 3amauy.
Paccuuratite Mmonsipayto kounentparuio (C) pacteopa ¢ w(KBr) =30,0% u p = 1,259 r/mi.
Otsert: 3,174 Monb/m.
Pemre 3amauy.
Paccuuraiite 3nauenre pH B 0,5x10°M pactsope Ba(OH)..

Otser: 9.
Kpurepun onieHk# BbINOJHEHHSI MUCbMEHHBIX JOMAILIHUX 3aaHUH
4-0annpHas
LIKaJ1a ITokazaTtenu Kpurepun
1. CBOEBpPEMEHHOCTb CryneHTOM 3aJaHuE€ pELIEHO CaMOCTOATEIBHO.
OTIaHo 2 TlonHoTa BbIIOMHeHms | PICHAA 3a1aHMs, B IOTHYCCKUX PACCYKACHHUIAX, B
BbIOOpE (POPMYI M pEIIEHUH HET OIIUOOK, MOJIy4YeH
IIPAKTHYECKOT O o
BEpPHBIH OTBET, 3aJaHHE PELIECHO PalMOHAIBHBIM
3a/laHuAL. C11oco6oMm.

Xopomo 3. IlocnenoBarenbHOCTD CTy,Z[eHTOM 3aJlaHHe pCEHICHO C MOJCKA3KOH




VY nosnerBopu-
TENLHO

Heynosnerso-
PHUTEIIBHO

u PalOHAJIBHOCTD

BBITIOJIHCHHA 3aJaHUA.

npernonaBatens. [Ipu 3ToM cocTaBiieH paBUITbHBINA
aTOPUTM  PEUICHUs 3aJaHus, B JIOTUYECKOM
pacCy)KIeHHMH W pEeHIeHWH HET CYIIECTBEHHBIX
omuO0K; MPaBUIBLHO cAenaH BbIOOp (opmyn s
peIIeHHs; eCTh OOBSICHEHHE PEIIeHHs, HO 3aJlaHHe
pEUICHO  HEepalMOHANBHBIM  CIIOCOOOM WM
JOMyIleHO He Oojee [BYX HECYIIECTBEHHBIX
OHIMOOK, MOJTyYEeH BEPHBIH OTBET.

CryneHTOM 3aJaHME pELIEHO C I[OJCKa3KaMu

npenoagaBaTeiis. HpI/I 9TOM 3aJaHu€ IIOHATO
MMpaBHUJIbHO, B JIOTHYCCKOM PACCYXXICHUU HET
CYHICCTBCHHBIX OI_HI/I6OK, HO JAOIMYHICHBI

CYILLIECTBEHHbIE OMIMOKU B BbIOOpEe hopmyn wiu B
MaTEMaTUYECKUX pacyeTax; 3aJaHue pEUICHO He
IIOJIHOCTBIO MJIM B OOLIEM BHJE.

CTy,[[eHTOM 3alaHuEC HC PCILICHO.

KpuTtepun onieHKH NMCbMEHHOH KOHTPOJILHOMH padoThI

4-0ajuipbHas MIKajia IlokazaTenu Kpurepuu
Ormso 1. Tlomnora wu | CTyneHTOM IaH MHOJIHBIN OTBET Ha
MPaBUILHOCTh PEIICHUS | MPAKTUYECKHUI Bompoc. Perens! 3amaun.
HPAKTHYICCKOro 3a/laHuA. | [[pakTHUeCKUEe 3aJaHUsl W 3a7a4d  PEIICHBI
Xoporio 21
. PaBUIBHOCTD | cTyneHTOM C HEOONBIIUMU HETOYHOCTSIMHU.
V 10BeTEO- M3JI0KCHHA CTyneHTOM JOIyIIEHO HECKOJBKO OMIMOOK B
(HQCHCH?BZ‘TGHBHOCTB COJICp’)KaHUU  OTBETa HA  MPAKTUICCKUC
PpHUTEIBHO JEeUCTBUN). 3 6
3 BOMPOCHL. 3a/1a4H PEIICHBI C OMIHOKAMHU.
’ CryneHTOM pellieHHe MPAaKTHUYECKUX 3aJaHuil
HeynoBieTs- CamoCTOATENEHOCTD
HE BBITIOJIHEHO. 3a/1a4u HE PEILICHBI.
OPHUTEITBHO OTBETA.
Kputepun oieHKH BBINOJHEHHS JIa00PATOPHBIX PadoT
4-6annpHas
IToka3zaTtenn Kpurepuun
IIKaJia
1. CBoeBpeMeHHOCTh | CTyAEHT MOKA3bIBAET TOTOBHOCTh K BBIMOJHEHUIO
BBHITIOJTHEHMS 33/1aHUs. | 1a0OpaTopHOl  paboThI, BIAJEET  TEXHUKOU
2. TTomuoTa BBITIOJTHEHHSI ONEpalldid; BBINOJHAET OINepauu
BBIIIOJIHEHHS aKKypaTHo, YETKO; coOmrogaeT TEXHUKY
71a60paTOPHOTO O0e3omacHOCTH Ha pabodeM MecTe; NPaBHIHHO
OTan4Ho 3aJaHUsL. OILICHMBAET PE3YJIbTAThl BBIMOJTHEHHBIX OMEPAIN;
3. Odopmienne YyMEET  NpaBWIbHO  MPOU3BOJUTH  PACUETHI;
n1abopaTopHOi paboThl. | MPaBUIBHO O(OPMIISIET X0/ JIabOpaTOpHON pabOThI
4. OTBeTHI HA W JlaeT MPaBUIBHOE 3aKIIOYEHUE; OTBEYAaeT Ha
KOHTPOJIBHBIE BOIIPOCHI | KOHTPOJIbHBIE BOMPOCHI MO TeMe JTabopaTopHOTO
0 TeMe JIa0OpaTOPHOTO | 3aHSTHSI.
Xoportio 3aHATHA. CoOoTBETCTBYEeT  BBIIICYKA3aHHBIM  KPUTCPHUAM
OIICHKH, HO JIONYCKAaeT HE NPUHIMIHAIbHBIC




omuOKY 1Mo 0POPMIICHHIO TAOOPAaTOPHOI pabOTH U
B OTBETaX HAa KOHTPOJBHBIE BOMPOCH MO TEMeE
71a00PATOPHOTO 3aHSITHSI.

VY nosnerBopu-
TEJIBHO

COOTBCTCTByeT BBIIICYKA3aHHBIM KpUTCpUusaAM
OLICHKH, HO AOIIYCKACT: MPUHUOUIIUAJIbHBIC OIINOKHU
110 O(I)OPMHCHI/IIO IIPpOTOKOJIa M B OTBCTAX Ha
KOHTPOJIbHBIC BOITPOCHI; HE CYHICCTBCHHBIC
OIIMOKH IO TCXHHUKE BBIIOJIHCHHUS onepaunﬁ 10
AHAJIN3y; 110 OTACJIbHBIM OTallaM BbIIIOJIHCHUA
pa6OTLI HYXKAACTCA B IIOMOIIM IIPCIIOaAaBaTECIIA,

Heynosnerso- CTyneHT He TOTOB M HE JIONYIIEH K BBIOJTHEHUIO
PUTENIBHO 1a60paTOpHOi pabOTHI.

Bonpocsl k 3k3aMeHy 1o AucuumnHe «O01mas ¥ Heoprannyeckass XuMHs»
DK3aMeH MO TUCIUIUIMHE MPOBOAMUTCSA B YCTHOW (opme mo Owmieram. Ha moarotoBky k oTBery

cTyaeHty naercs 30 MuHyT. buiiet cogep kut Tpu Bompoca: 1Ba TeopeTnyeckux (15 6amnoB — KaxIbli),
TpPEeTUil BOIIPOC — MpPAaKTHUECKOE 3aJjaHue (pacueTHas 3ajadya Wi XUMUYeckoe ympaxHeHue) — (20
OamnoB). Ha sk3aMeHe CTyAEHT MMEET IpPaBO IMOJb30BAThCSA IMEPUOJUYECKON CHCTEMOW 3JEMEHTOB,
TabMuIeld pacTBOPUMOCTH BEIIECTB U JJIEKTPOXMMHUYECKUM PsIOM aKTUBHOCTH METauIOB (psl
HaNpsDKEHUH, psJl CTAaHJAPTHBIX JIEKTPOIHBIX OTEHIIUAJIOB).

['paduueckoe m300pa’keHHE AaTOMHBIX OpOHUTAJEH: MOJENb 3NEKTPOHHOro o0JaKa, IpaHUYHas
MOBEPXHOCTh, KBaHTOBasi sueiika. OCHOBHbIE 3aKOHOMEPHOCTH (DOPMHpPOBAHHE 3JIEKTPOHHBIX
000JIOYeK AaTOMOB: MPHUHLUMI HauMeHbIIEH oSHepruu, 3amper [laynum (moxypoBeHb, €ro
AIIEKTPOHHAsE €MKOCTb;, YpOBEHb, JJEKTpPOHHAash €MKOCTh YpOBHei); mpaBwio [yHna,
HMIIUPHYECKOE MPABUIIO COCTABIICHHS SJIEKTPOHHBIX (POPMYIL.

[lepuoanueckuil 3aK0H U €ro coBpeMeHHas ¢popmynuposka. M3oronsl. [Ipumenenue "meueHbIx"
atoMoB B MeauuuHe. llepnoanueckas cucrema (IIC) m ee BapuaHTBI: KOPOTKONEPUOIHBIN U
JUIMHHOTIEpUOAHBIC; KOHCTPYKLHA KOpoTKonmepuogHoro BapuanTa IIC: mnepmoa, rpymma,
noarpymnmna; 4 cemeiicta (6710Ka) 3JIEMEHTOB.

Baxkneiiimye XxapakTepuCTUKA aTOMOB, NMEPUOAMYECKUN XapakTep MX HU3MEHEHHs: OpOUTAbHBIN
paznyc, dSHEprusi HOHU3ALMH, CPOACTBO K IJIEKTPOHY; OTHOCUTENBHAS IEKTPOOTPHULIATENBHOCTD,
3G GdeKTbl 3KpaHUPOBAHMSI M TMPOHUKHOBEHMSI DIEKTPOHOB K spy, 3(G(dEeKT B3auMHOTro
OTTaJIKMBAHUS IEKTPOHOB OJIHOTO CJIOS; BTOPUYHAS U JONOJHUTENbHAS NEPUOIUYHOCTD.
OcHOBHbBIE XapaKTEPUCTUKN XMUMHUYECKOUN CBSI3U - SHEPrus, AJIMHA, BaJIeHTHBIM yroj. CyIIHOCTb
pabot TI'eiitnepa-Jlongona. OcHoBHblE TOJOXKEeHUs MeTonga BayleHTHbIX cxeMm (BC), nBa
MeXaHu3Ma OO0pa30BaHMUS KOBAJIEHTHOW CBSI3U - OOMEHHBIH U JJOHOPHO-AKIENTOPHBIH,
AJIEKTPOHHO-CTPYKTYPHBIE JUAarpaMMbl MOJIEKYJI, AETOKAIN30BaHHAs (MHOTOLIEHTPOBAsI) CBA3b.
['uGpunuzanusa aTtoMHbIX opOuTanei YcioBus yctoWunBoil rudpuauszanuu. I[IpoctpaHcTBeHHAs
KOH(UTrypanus MoJeKys, 00pa3oBaHHBIX THOPUAHBIMU U "ducThIMHU" opOuTansamu. [lomspuzaus
KOBAJICHTHOM CBSA3H. J{MITOJIBHBIN MOMEHT CBSI3U U MOJISIPHOM MOJIEKYJIBI.

CBolicTBa COEIMHEHUN C KOBAJIEHTHOW CBA3bl0. VOHHAs CBsI3p — IIpelNeibHBIA Cciaydyai
KOBAJICHTHOM TOJIIPHOM CBSI3M, €€ HEHACBIIIAEMOCTh, HEHAIIPABIECHHOCTh. MOHHBIE KpHCTaJUIBL.
CBolicTBa HOHHBIX KPUCTAJIJIOB.

Henocratku mMerona BC. Meton MosnekynsipHbIX opOuTaniell. CBs3bIBalONINe, pa3phIXJISIIONINe U
HE CBA3BIBAIOIINE MOJICKYJISIPHbIE OpPOUTAIH.

Onpenenenue MOHATHS - KoMmIuiekcHoe (koopauHanmonHoe) coeauHenue (KC). Crpoenue
KOMILJIEKCHOTO COEIMHEHHUS: LIEHTPAIbHBIA aToOM, JIUTaH/Abl, BHYTpeHHss U BHemHss cpepa KC,
KOOPIMHAIIMOHHOE YHCIIO IICHTPAIBLHOTO aToMa (MOHa).



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Tunsl LEHTpadbHBIX AaTOMOB 10 CTPOCHHMIO AJIEKTPOHHBIX 000J0uYeK. THIBl JIMTaHIIOB 11O
JIOHOPHOMY aToOMy, INEHTaTHOCTh JUraHaoB, HomeHkiaTypa KC. YcTOHYMBOCTH KOMIUIEKCHBIX
COEJIMHEHM; (PaKTOPBI, OT KOTOPHIX OHA 3aBUCHT.

Knaccudukanus u n3oMepus KOMIUIEKCHBIX COETUHEHMH. buomormueckas poib KOMIUIEKCHBIX
COCIIMHEHUH, MeTalo(hepMEeHThI, XUAMHYECKHE OCHOBBI TNPHUMEHEHHs] KOMIUIEKCHBIX COSIMHEHHH
B (hapmaruu 1 meaunune. [Ipupona XuMuyeckoil cBsi3u B KOMIUIEKCHBIX COSIMHEHUSX.

Cucrema u BHemHsAs cpena. Tumbl cucteM. CoOCTOSHHME CHUCTEMBI M (DYHKIMH COCTOSHHSL.
BuyTpennsis sneprus cucteMsl. TemnoBsie 3 dextsl peakuuu. [loHsTHEe 0 TepMOXUMUHU. 3aKOH
I'ecca u cnencrBus w3 Hero. lloHartue 00 sSHrambmuu. [loHSATHE 00 JHTpONHH, KaK Mepe
HEYTHOPSAI0OYEHHOCTU CUCTEMBI U €€ TEPMOAMHAMUYECKON BEPOSITHOCTH.

TepmoauHamuyeckue  noteHuuansl  (3Hepruu I'mb6bca u  T'enbmromeua.)  Kpurepuii
CaMOTIPOMU3BOJILHOTO TMPOTEKAHUS XUMHUYECKON peakuuu. TaOnuibl CTaHAAPTHBIX H3MEHEHH
TEPMOJMHAMMUYECKUX BeIW4MH. OmnpeseseHue HaIlpaBJICHUS CAaMOIPOU3BOJIBHOTO MNPOTEKAHUS
XUMUYECKON pPeaKklnu.

Xumuueckass KUHETHKa. MolnekynsipHas W (QopMaibHas KHHETHKA, CKOPOCTh XHMHYECKON
peakuuu. Peaknuum mnpocTele U ClOXHBIE. MexaHu3M XuUMHUYecKux peakiuil. CpenHss U
MI'HOBEHHAsl CKOPOCTb peakuuu. DakTopsl, BIMSIONIME HA CKOPOCTh XUMHYECKHMX pPEAaKIHUHA B
TOMOTEHHBIX U T€TEPOTCHHBIX CUCTEMAX.

3aBUCHUMOCTh CKOpPOCTH IIPOCTOM peakuuu OT KOHLEHTpalUH. 3aKOoH JEHCTBYIOIMX Macc.
[lopsinok peakuuu. KoHcTaHTa CKOpOCTHM peakUuMu. 3aBUCHUMOCTh CKOPOCTHM PEaKlIHUH OT
temmneparypsl. [IpaBuno Baut-I'odda. YpaBaenue Appenuyca. DHeprusi ak THBAILIWH.

Obpatumble U HeoOpatumble peakiuu. CoOCTOSHHE XHMHUYECKOro paBHoBecus. OTindne
COCTOSIHUSI XUMHYECKOI'O PAaBHOBECUS OT KMHETUYECKH 3aTOPMOXKEHHOI'O COCTOSIHMS CHUCTEMBI.
VY cn0BUS XMMUYECKOTO pABHOBECHUSI B TOMOT'€HHBIX U T€TEPOT€HHBIX CUCTEMAX.

Kunernueckass TpakTOBKa XHMMHUYECKOTO pPAaBHOBECHSA. 3aKOH JEHCTBYIOIIMX Macc JUIs
XUMHUYECKOro paBHOBecHs. KOHIIEHTpallioHHAasi KOHCTaHTa paBHOBeCHUs, €¢ (DU3MUECKUN CMBICIL.
Cwmemenne xumuueckoro paBHoBecus. [Ipunnun Jle-lllarense-bpayna.

DNeKTpOHHAS TEOPHUSI OKUCIUTEIbHO-BOCCTaHOBUTENBHBIX peakiuii (OB) (ITucapxkenckwuii). OB -
CBOMCTBA 2JIEMEHTOB U UX COCMHEHUN B 3aBUCUMOCTHU OT noJjioxkeHus B [1C. M3menenue crenenun
OKHCJIEHUsI aToMOB 3yeMeHTOB B  OB-peakmmsax. ConpsbkeHHbIE Mapbl  OKUCIHUTEIb-
BoccTaHoBUTENb. CTaHIapTHOe u3MeHeHue HHepruu ['nbbca OB-peakumii M craHgapTHBIE
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE OTEHLNAIIBI IOy PEaKIIHil.

JlucriepcHple CHUCTEMBI. XapaKTEpPUCTHUKAa HCTUHHBIX pAcTBOPOB, MX poib B (apmanuu u
MeAuIMHe. XuMHYecKas u Qu3udeckas Teopun pacTBopoB. [Ipormecc pactBopenus. M3meHnenue
CBOICTB paCTBOPEHHOIO BEIIECTBA U pacTBopuTesa. CBONWCTBA paCTBOPUTENEH.

PactBopuMocTh. DakTophl, BIUAIOINIME HA PacTBOPUMOCTh. [Iporiecc pacTBopeHus, kak (pU3NKO-
XMMHYECKUN Tponecc. TepMoIMHAMUYECKUN aHAIU3 MpoIecca pacTBOpeHUs. PacTBOpUMOCTh
ra3oB B )XHMJIKOCTSX (3akoHbl ['enpu, JlansToHa, ['eHpu-/lansTona). 3aBUCUMOCTh PacCTBOPUMOCTH
rasa OT KOHLIEHTpaIlM1 paCTBOPEHHBIX B BOJIE AJIEKTPOJIUTOB, (3akoH CeueHoBa).

Konnuratuenele cBoiicTBa pactBopoB. Ocmoc, ocMoTHueckoe aaBiieHue. 3akoH Baut-T'odda.
Ponb ocMoTHueckoro maBieHus B OHOJOrMM, MenuuuHe, ¢apmauuu. HM3oToHMuUeckue B
TUIEPTOHUYECKHUE PACTBOPBI.

OcCHOBHBIE TOJOXEHHUSI TEOPUU DJIEKTPOJIUTHUECKON naucconmanuu. IIporecchl MOHU3aLUU U
JUCCOIMAlMY, BIMSHHE HAa HHUX MPUPOABI PACTBOPUTENS W PACTBOPEHHOIO BEIECTBA.
TepMoanHaMuyeckuil aHanus npouecca guccounanuu. CTeneHp IUccouranuy U €€ 3aBUCUMOCTb
OT TEMIEpPaTypbl, OAHOUMEHHBIX HOHOB, KOHIIEHTpaluu. CHUIbHbBIE U cla0ble JIEKTPOIUTHI.
Huccoumanust Monekya Boasl. MoHHOE npon3BeneHue BoAbl. Bomopoanslii nokasarens. [lousaTue
00 MHIUKAaTOpax.

PaBHOBecHBIE TIpoliecchl B pacTBOpax MajopacTBOPUMBIX AJIEKTpoiuToB. llpousBeneHue
PacTBOPUMOCTH WJIM KOHCTaHTa pACTBOPUMOCTH.
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I'maponus coneid. MexaHu3M TUAPOJIM3a MO KaTUOHY M AHUOHY C MO3ULUHU TMOJSPU3ALMOHHOTO
B3aMMOJICHCTBHSI MOHOB COJM C MOJEKYyJaMH BOJIbl. TepMOauHAMHUYECKH aHalu3 Mpolecca
THJIPOJIN3a.

Teopun KHCIOT ¥ OCHOBAHMN: HENOCTaTKHM TEOPUU KHUCIOT W OCHOBaHMH AppeHuyca.
[IporonuTtnueckass Teopust KUCIOT U ocHoBaHUi bpencrena - Jloypu. OcHOBHBIE ompeencHus.
TUnbl MPOTONUTUYECKUX DPEAKIMA. DJEKTpOHHas TEOopus KUCIOT W OCHOBaHMU. Kucnorsl u
ocHoBaHus JIpronca.

bop. O6mas xapaktepuctuka (nonoxkenue B IIC, cTpoeHHe >IeKTPOHHBIX 000JIOYEK aTOMOB,

BO3MOXKHBIE U TIPOSIBJIIEMBbIE CTENEHU OKHCIICHUS, HAXO0XKJICHHE B TPHUPOAE, TMOTyUCHHUE,
buznyeckue cBoiicTBa). XMMHUYECKUE CBOICTBA.
Amomunuii. OOmmas XxapakTepuctuka. XuMudeckue cBoncTBa. CoeuHEHUs] aTlOMUHUS: OKCH/I,
THJIPOKCHU]I, TIONlyuYeHHE, CBOMCTBa, aM(OTEpHOCTH C TO3UIMKA Teopun AppeHHyca U
MPOTOJIUTHYECKOM TEOPUU KHUCIOT W OcHOBaHUU. Conu amtoMUHHS. XUMHUYECKHE OCHOBBI
MPUMEHEHHUS ATIOMUHUS U €70 COSTMHEHHUI B MeIUIIMHE U (papMaIii.

VYrnepoa. Ocobennocts monoxkenust yriaepoga B IIC. VYriepon, xkak OCHOBa OpraHUYECKUX
COEIMHEHHH, ero OMojoruueckas poiib. AJIJIOTPOIUS; anmas, rpaguT, kapouH, QynepeH, rpadeH.
AKTHBHPOBaHHBIN yroJib Kak aJIcOpOEHT. XMMUYECKHE CBOMCTBA YIJIEPOJ1a U €r0 COEAUHEHUH.

A3zor. OOmas xapakrtepuctuka. CTpoeHHE MOJCKYIbl. XHMHYECKHE CBOWCTBA. AMMMAK.
[Tonyuyenue. Ctpoenue wonekynbl. Dusmdeckue cBoiicTBa ammuaka. Kuakuii amMmuak,
BOJIOPOJHBIE  CBSI3M. XUMHYECKHE CBOMCTBA: KHUCIOTHO-OCHOBHBIE U  OKHCIUTEJIBHO-
BoccTaHOoBUTENbHbIE. Ammuakatel (aMMuHHble KC). Conm amMMoOHuUS, pacTBOPHUMOCTD,
TepMHYEeCcKas yCTONYMBOCTh. KauecTBeHHbIE peakllii Ha aMMHAK U HOH aMMOHWUSI.

A3oTHas kucioTa. BaneHtHasa cxema Mosekyiibl. PU3NUecKe U XUMUYECKHE CBOMCTBAa. A30THast
KHCIIoTa Kak okuciutenb. "llapckas Bomka". OCOOEHHOCTh B3aUMOJCHCTBUS C METAJLIAMHU.
HutpaTel, TepMuyeckoe paslioKeHHE, OKHCIHMTENbHbIE CBOWCTBA, KAYECTBEHHAs pEaKIUs Ha
HUTPAT-NOH.

®ochop. Obmas xapakTepucTuka. Asmorponus. Xumudeckue cBoiictBa. CoenuHenus gochopa
¢ BomoposoM ((dhochun); ¢ ramoreHamu, ux ruaponus. CoemuHeHus ¢ochopa ¢ KHUCIOPOIOM.
[Tonyuenue, cBoiictBa. DochoproBarucTast u Gochopucras KUCIOTHI, CTPYKTYpHBIE (HOPMYJIHI,
OCHOBHOCTb, BOCCTAHOBUTENIbHBIE CBOICTBa. KauecTBeHHbIE peakiuu Ha HMOHBI KUCIOT (ochopa
(V). buonorndeckas poib pochopa u ero cCoeAMHCHUH.

Kucnopon. OOmas xapakrepuctuka. OCOOCHHOCTH 3JEKTPOHHOTO CTPOEHHUS MOJIEKYJIbI
KHCI0poJia. XMMHUYECKas aKTUBHOCTh MOJIEKYJISIPHOTO M aTOMHOI0 Kuciopoja. Monekyina O, kak
auranj B okcuremorsnooune. O30H. CTpoeHUe MOJIEKYJIbI.

[Tepokcun Bomopona. Crpoenue Moisekynbl. Ilomyuenue. ®Pusmueckue cpoiictBa. H,O, kak
kuciaora.  OKHUCIUTENHHO-BOCCTAHOBUTEIbHAS ~ JBOWCTBEHHOCTh  IEPOKCHAA  BOJOPOJA,
KaueCTBEHHasl peaKliys Ha EPOKCUIHYIO TPYNIUPOBKY. Y CIOBHSI XpaHEHHUs MIEPOKCH]Ia BOAOPOJa
U ero pactBopoB. [IprMeHeHne nepokcuaa BOAOPOa U MEPOKCUIHBIX COeIUHEHUH B (hapMaIuu u
MEUIIHE.

Cepa. Cenmen. OOmiast xapakTepucTuka. XWMHYECKHe CBoHcTBAa. COETUHEHUS C BOJOPOIOM.
CepoBonmopon. Ilomydenue, cTpoeHHEe MOJEKYJbl, (U3NYECKHE W XHMHUYECKHE CBOMCTBA.
CepoBojoposiHasi  KHCIOTa, CyIb(GUIBL, THIPOCYIb(HUIBI, PACTBOPUMOCTH,  THUIPOIH3,
BOCCTAaHOBUTEJIHHBIE CBOMCTBA, KAUECTBEHHAS PEAKIIUS.

Coenunenus cepsl (VI): okcupa, xjopua auokcocepsl (cynbdypunxiopuna). CepHasi KHCIOTa,
oneyM, aucepHas kuciota. Cynb]arel, UX pacTBOPUMOCTh B BOJE, TEPMUYECKasi YCTOHYMBOCTS,
KauecTBeHHasl peakuus. TruocepHas kucinota. buonornueckas posb cepsl U celieHa.

p-Onementsl VII rpynmer: grop, xmop, 6poM, oj, acrar (ranoreHsl). O0Imas xapakTepUCTHUKA.
OcoOsie cBoiicTBa GTOpa, Kak HanboJee FIEKTPOOTPHUIIATETLHOTO dieMeHTa. [IpocThie BelecTBa,
WX XUMHYECKasi aKTUBHOCTb.
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CoenuHeHus rajoreHoB c¢ BopopoaoM. [lomydenue. PacTBopuMOCTh B BOJiE, MOJIIPU3YyEMOCTD,
nuccormanusi. KucinotHele 1 BOCCTaHOBUTEIbHBIE CBOMCTBA. COJIM rajlOr€HOBOJIOPOIHBIX KUCIOT.
KauecTBeHHbIE peaKkIMM Ha Tajlar€HU/-MOHBI.

CoenuHeHNs TAIOT€HOB B MOJIOKUTEIBHBIMU CTEIIEHAMH OKHUCIEHUS: COEAMHEHUS C KHCIOPOIOM
U Jpyr Cc ApyroM. B3auMozeicTBue TraJloOr€HOB C BOAOW, BOJHBIMM pPacTBOpaMHU IIEIOYEH.
[IpumeHeHne B MeAUIIMHE, CAHUTAPUH U (papMaIiuy MpenapaToB TajJoreHOB.

OKCOKHCIIOTBI XJIOpa, CTPOCHUE; 3aBUCHUMOCTb CHJIBI KHCIIOT, MX OKHUCIIUTEIbHBIX CBOWCTB H
YCTOWYMBOCTU OT CTENEHU OKUCICHHS XJIOpa (BENMYMHBI HOHHOTO MOTEHIMANa) Mpenaparbl
AaKTHUBHOTO XJIOpa: XJIOpPHAsl U3BECTh, XJIOPHAs BOJIA, XJIOPAThI, OpOMAThI U MOJATHl U UX CBOMCTBA.
buonornueckas posib rajJoreHos.

d-Onementsl VI rpynmer: xpoMm, mMonubaeH, Bonbdpam. OOmas xapakrepuctuka. CXOACTBO H
otiimuue ot p-aneMeHToB VI rpynmel. Coenunenuss xpoma (I1) u (III): okcwabl M THAPOKCHUIBI
xpoma. AmdorepHocTh Tuapokcuaa xpoma (III) ¢ mo3ummm Teopwid KUCIOT M OCHOBaHHMA
Appennyca u npotonutudeckoit. Conu xpoma (II), pactBopumocTs, rupoan3. Keacisl.
Coemunenus xpoma (VI). Okcua. XpomoBas u JuxpoMoBas KUCIOTHL. Conm, XpomaThl U
JuxpoMatbl. PaBHOBecHE B pacTBOpE MEXy XpoMaT- U AUXpomaT MoHamu. X OKUCIUTENbHbIE
cBoiicTBa. XpomoBas cMmech. [lepokcunnbie coequnenus xpoma (VI). buonornueckas posp xpoma
u MonubeHa. [IpumeHeHne coeiMHEeHUH XpoMa U MolnOieHa B (hapMalluu.

Mapranen. CsolictBa okcunoB u rugpokcugo Mapranua (II) u (III). Comm, pactBopuMOCTS,
THJIPOJIN3, KauecTBeHHas peakuus Ha voH Mmapranna (II). Oxcun mapranma (IV). OxucnurenbHO-
BOCCTaHOBUTENbHbIE cBoMcTBa. Comm Mapranua (VI) - manranarel. Oxcun mapranma (VII).
Mapranueas kuciorta. Cou Maprasia.

Coenunenus wmapranina (VII)- nepmaHraHaTel: TEpMHUYECKOE pPa3iIOXKEHHE, OKHUCIUTEIbHbIE
CBOMCTBA, MX 3aBUCUMOCTb OT pH cpenpl. XuMuueckue OCHOBBI NMPUMEHEHHs NEepMaHraHaTa
Kanus B MeauiuHe. OO0mye 3aKOHOMEPHOCTH M3MEHEHUSI KUCIOTHO-OCHOBHBIX U OKHCIIUTEJIBHO-
BOCCTAHOBUTEIIbHBIX CBONCTB COEAMHEHHN d-3JIEMEHTOB MpH MEpexojieé OT HUBIINX CTeHeHeu
OKHCJIEHUS K BBICIIUM (Ha MpUMEpPE COeTMHEHUI MapraHia). buosorndyeckas posib Maprasua.
d-Onementst VIII rpynmer: skene3o, koOanbT, Hukenb. JKeneso. OOmas XapakTepHCTHKA.
Xumnueckue cpoiictBa. Coenunenus xkenesa (II) u xenesa (I11): okcuabl 1 TUAPOKCUIIBI, CONH
(pacTBOPUMOCTD, THIIPOJIN3, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA).

KommuiekcHble coeaMHEHHUs jKele3a C LuaHuA-, TUOLMaHaT (poxaHuna) - umoHamu. Deppartsl.
[Tomyuenue. OxuciautenbHble cBoicTBA. KauecTBeHHble peaknuu Ha WoHBI xkeme3a(ll) u (III).
buonornueckas posb xene3a. XMMHUECKHE OCHOBBI IIPUMEHEHMSI JKEJI€3a U JKEJIe30CoAepKaInuX
MpernapaToB B METUIIMHE U (hapMaliui.

Coemunenus wmenu (I) u (II), KUCIOTHO-OCHOBHAasE M OKHUCIHMTEIHbHO-BOCCTAHOBUTEJIbHAS
xapaktepuctuku. Kommiekcuole coenunenus menu (II) ¢ ammuakom (amMmmuakaTsl), THIPOKCH/I-
MOHAMH, aMUHOKHUCIOTAaMM M MHOIOATOMHBIMU cnuptaMu (xenatsl). Ilpupona oxpacku
coenuHeHnit Mmeau. KauectBennas peakuust Ha moH meau (II). Mexabconepxkamue GhepMeHTHI,
XMMHYECKHE OCHOBBI UX JeCTBUSA. bruosiornyeckas pojib Meau.

Coenunenus cepebpa (I): okcun, moiayyeHue, pacTBOPUMOCTh B Bozie. Cou: HUTPAT, TaJlar€HUIbI.
OxkucnurensHbie cBoiicTBa cepedpa (I). KomruiekcHbie coeiMHEHUS ¢ aMMHAKOM, TaJIOTCHUI- U
tuocynbdar moHamu. KadecTBenHas peakius Ha uoH cepebpa (I). Xumudeckue OCHOBBI
IIPUMEHEHUs COeIMHEHUI Men U cepedpa B MeAMIIMHE U (apMalllu.

Ob6mas xapaktepuctuka d-anmemenTtoB Il rpymmel. LIUHK U ero coequHEeHHs: OKCHA, TUIAPOKCHUI,
aM(pOTEPHOCTh C MO3UIUU TCOPHI KUCJIOT U OCHOBAaHUI AppeHuyca W MPOTOIUTHUECKOMH; COIH,
pPacTBOPUMOCTh M TUIPOJH3; KOMILJICKCHBIE COCIUHEHMS, METaUIO(QEepMEHThl. KadyeCTBEHHas
peaxius Ha MOHBI IMHKA. brosornueckas posib UHKA.

Bogopon. Obmas xapakrepuctuka. Ocobennoctu nonoxenus B [1C. Peakuuu ¢ kucmopoaom,
raJloreHaMy, MeTajlJlaMH, OKCHJIaMH. XapaKTepUCTHKAa CBA3M BOJOPOAA C KUCIOPOAOM, CEpOH,
yraepoaoM. OcoOeHHOCTH MOBEACHHS BOJIOPOAA B COCIUHEHHSIX C CUIBHO- U CIa0OMOISIPHBIMU
cBsa3siMu. MIOH BOJ10pO/1a, MOH OKCOHHUS, HOH aMMOHHMSI, SJIEKTPOHHOE CTPOEHHE, XapaKTepUCTHKA.



50. s- anementsl | u Il rpynmer: obmas xapakrepuctuka. COCIUHEHUS C KUCIOPOJOM: OKCHIBI,
NEPOKCUIBI, CYMEPOKCHUIBI, O30HUABL. [ WApPUABI, HMX BOCCTAHOBHUTEIbHAS CIIOCOOHOCTH.
Tlunpokcunel, amdorepHoeTh THApokcuna Oepwumms. Conu: cynb(arel, Taluibl, KapOOHATHI,
docdarel. Okpacka MIaMEHHU JETYYHMMH COJIIMU HIEOYHBIX U IIETOYHO-3eMEeIbHBIX METaJlIoB.
HoHbl s-MeTanioB, Kak KOMIUIEKCOOOpazoBaTenu. Poip s- MeTalsioB B MHUHEpalTbHOM OanaHce
OpraHusma.

KpnTepnn OLHCHKHU OTBE€TA CTYJACHTA HA YIK3AaMCHE

Xapakmepucmuka omeema oannvl

JlaH TIONHBIN, pa3BEpHYTHIM OTBET HAa IIOCTABICHHBIA BOIIPOC,
MOKa3aHa COBOKYITHOCTh OCO3HAaHHBIX 3HaHUMM 00 o0OBeKTe,
MPOSBIISIONIASCS B CBOOOJHOM ONEPUPOBAHUM MOHATUAMHU, YMEHUU
BBIJICINTh CYIIECTBEHHBIE M HECYIIECTBEHHbIE €r0 IPU3HAKH,
MIPUYNHHO-CJIEICTBEHHBIE CBSI3H. 3HaHue 00  oOBekTe 46-50
JIeMOHCTpHpYeTCsl Ha ()OHE MOHMUMAHUS €ro B CHCTEME JaHHOU
HAayKd U MEXIUCUUIUIMHAPHBIX cBsizeld. OTBeT (opMmynupyercs B
TEPMHHAX HAYKH, H3JI0KEH JUTEPaTypHBIM S3bIKOM, JIOTMYEH,
JOKA3aTeJICH, JEMOHCTPUPYET aBTOPCKYIO NO3UIMIO CTYICHTA.

JlaH IIOJIHBIM, DPa3BEpHYTBIM OTBET Ha IIOCTABIICHHBIA BOIIPOC,
[IOKa3aHa COBOKYITHOCTb OCO3HaHHBIX 3HaHMM 00 o0OBeKTe,
JIOKA3aTeJIbHO PACKPBITHl OCHOBHBIEC IIOJIOKEHHS TEMBI; B OTBETE

MIPOCIIEKUBACTCS YyeTKas CTPYKTYpa, JIoTHYecKast
[I0CJIEI0BATEIbHOCTh, OTPAKAIOLIAsl CYIIHOCTh PACKPbIBAEMBIX
MOHSATUH, TEOPUH, SBJICHUN. 3HaHUE 00 0OBEKTE JEMOHCTPUPYETCS 41-45

Ha (1)0He IIOHUMaHUS €ro B CHCTeME JaHHOMU HAayKH H
MCKIUCHUILIMHAPHBIX cBsa3eil. OTBET UBIOXKEH JIUTECPATYPHBIM
SA3BIKOM B TCPMHWHAX HAYKH. MOI‘YT OBITH JOMMYHIICHbI HECAOYCTLI B
OIpEaACICHUU HOHHTHﬁ, HCIIPABJICHHBIC CTYACHTOM
CaAMOCTOATCIIBHO B ITPOLCCCC OTBCTA.

JlaH TOJIHBIM, pa3BEPHYTHIM OTBET HA IOCTABJIEHHBIA BOIPOC,
[IOKAa3aHO YMEHME BBIICIUTH CYIIECTBEHHBIE M HECYIECTBEHHBIC
IIPU3HAKW, IPUYUHHO-CIEICTBEHHBbIE CBA3H. OTBET  YETKO
CTPYKTYpUPOBaH, JOTHMYEH, U3J0XKEH B TepMUHAX Hayku. OgHaKo 36-40
JOMYILIeHbl ~ HE3HAYUTEJbHblE  OMIMOKM  WJIM  HEJOYeThl,
HCIIPABJIECHHBIE CTYJIEHTOM C IIOMOIIBI «HABOISALIMX» BOIPOCOB
pernogaBaTes.

JlaH TIONMHBIMA, HO HEJAOCTATOYHO TOCJIEAOBATCILHBIM OTBET Ha
MOCTaBJIEHHBIM BOMPOC, HO MPHU 3TOM IMOKA3aHO YMEHHUE BBIJCIHUTH
CYIIECTBEHHBIC ¥ HECYIICCTBEHHbIC TPU3HAKA U TMPUINHHO-
CleICTBeHHbIE CBs3M. OTBET JIOTMYEH U M3JI0KEH B TEpPMHHAX 31-35
Haykd. MoryT OBITH JomylieHbl 1—2 OmUOKKM B OMNpEACIICHUH
OCHOBHBIX MOHSITUH, KOTOpbIE CTYACHT 3aTPyIHSETCS HCIPaBUTh
CaMOCTOSTENBHO.

JlaH HEIOCTAaTOYHO IOJHBIA M HEAOCTATOYHO Pa3BEPHYTHIM OTBET. 26-30
Jloruka ¥ TMOCNEAOBATEIbHOCTh H3JIOKEHHUS HMEIOT HapyIICHUS.
JomymieHsl OMMOKKM B PACKPBITUM TMOHATHM, yHOTPEOJIICHUH
TepMHHOB. CTyleHT HE CcrnocoOeH CaMOCTOSITENIbHO BBIICIUTH
CYIIECTBEHHBbIE UM HECYIICCTBEHHbIE TMPU3HAKK M MPUYUHHO-
cienctBeHHble  cBsi3u.  CTyI€HT MOXET  KOHKPETHU3UPOBATh
000OIIeHHBIC 3HAHWSA, JOKa3aB Ha MpUMEpaX WX OCHOBHBIC
MOJIOKEHUSI  TOJILKO € TOMOIIBI0  npenojaBatesa.  PeueBoe




odopmiieHre TpeOyeT NOMpPaBOK, KOPPEKIIHH.

JlaH HETOJHBIA OTBET, JIOTUKA U IOCIEA0BATEILHOCTh M3JIOKEHHUS
UMEIOT CYLIECTBEHHbIE HapylleHus. JlomyuieHsl rpyOble ommOKu
IIPU OIpPEIEeNIEHNH CYITHOCTH PACKPBIBAEMBIX IOHITUN, TEOPHIA,
SBJICHUH, BCJIEACTBUE HEIIOHUMAHMS CTYJAEHTOM UX CYIIECTBEHHBIX
U HECYIIECTBEHHBIX NPHU3HAKOB U CBs3ed. B oTBeTe OTCYTCTBYIOT
BBIBOJBl. ~ YMEHHE  PACKPBITh  KOHKPETHbIE  IPOSBICHHUSA
0000IIeHHBIX 3HaHUI He ToKa3aHo. PeyeBoe odopmiienne Tpedyer
HIONIPABOK, KOPPEKIIUH.

JlaH HeNoJHBIA OTBET, NPEACTABJIAIOMINNA COOON pa3pO3HEHHbIE
3HaHUS 10 TEeMEe BONpPOCAa C CYIIECTBEHHBIMM OLIMOKaMU B
ompeneneHusx. [IpucyTcTBYIOT (parMeHTapHOCTh, HEIOTHYHOCTH
n3noxeHus. CTyJJeHT He OCO3HAET CBS3b JIAHHOTO MOHATHS, TEOPHH,
SABIICHUS C JAPYTUMH OOBEKTaMH TUCHUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKpPETH3alMs M JI0Ka3aTeJIbHOCTh H3JI0XKeHus. Peub
HerpaMoTHasA.  JIOTMONHUTENbHBIE W YTOYHSIOMIME  BOIPOCHI
IpernojiaBaTenss He NPUBOJAT K KOPPEKLMH OTBETa CTyJEHTa He
TOJBKO Ha TIOCTAaBJICHHBI BOMPOC, HO W HA JpPyTrue BOIPOCHI
JUCLUIUINHBL.

He mosrydens! 0TBETHI IO 6a30BBIM BOIPOCAM JAUCIUTITHHBI. 0

21-25

1-20

PesynpTupyromas 3K3aMEHAIlMOHHAs OLIEHKA OIpenessercs B coOoTBeTCTBUU ¢ IlomoxkeHuem
COTI'Y o 6anmibHO-pEeUTHHTOBOM cUCcTEME OLIEHKU 3HAHUN CTYJIEHTOB.

Oo0pa3sen 0WJ1€TOB K IK3aMeHY 10 JucHuIinge «OQ0masi 1 HeOpraHuyecKasi XUuMHsD).
Munucmepcmeo nayku u gvicuieco oopazosanus PO
Cesepo-Ocemunckuit zocyoapcmeeHnHulil yHugepcumem umenu Kocma Jlesanosuua Xemazypoea
Kagpeopa ooueit u neopzanuueckoi xumuu
Hucyunnuna «O0was u Heop2anuyecKan Xumus)
Cneyuanvnocmyp: 33.05.01 Dapmayusn
SK3AMEH: 1 kypc, 2 cemecmp

BWJIET Ne 1

1. Tepmomunammueckne moTeHnuaidsl (OHeprum I['mnb66ca wu ['empmromema.)  Kputepuit
CaMOTNPOU3BOJILHOTO MPOTEKAHUS XUMHUYECKOH peakiuu. TaOnuIel CTaHJAPTHBIX W3MEHEHUH
TEPMOJMHAMHUYECKUX BeNMUuH. OmnpenesieHre HalpaBiICHUS CaMOIPOHU3BOIBHOTO MPOTEKAHUS
XUMUYECKOH PEaKIIH.

2. OKCOKHUCIIOTHI XJIOpa, CTPOCHHE; 3aBUCHMOCTH CHJIBI KHCIIOT, UX OKUCIHUTEIBHBIX CBOHCTB H
YCTOMYMBOCTH OT CTENEHHM OKHUCICHHs XJIopa (BEIUYMHBI MOHHOTO IMOTEHIIHMANA) Mpenaparhl
aKTHBHOTO XJIOpa: XJIOpHas W3BECTb, XJIOPHAs BOZA, XJIOpAThl, OpoMaTbl M HOAATHl M HX
cBolicTBa. buojoruueckas poJib rajJoreHoB.

3. B3 x pactBopa conepxurcs 0,310 mons KOH. Paccuuraiite snauenune pH 3toro pactopa.

3aB. kadeapoii o0IIel 1 HEOpraHMYEeCKOW XUMHUH, TOTICHT JL.M. KybanoBa




Munucmepcmeo nayku u gvicuieco oopasosanus PO
Cegepo-Ocemunckuit zocyoapcmeennwtii ynugepcumem umenu Kocma Jlesanosuua Xemazypoea
Kagheopa ooweit u neopzanuueckoit xumuu
Hucyunnuna «Qouwas u Heop2anuiecKkan Xumusn
Cneyuanvnocmy: 33.05.01 Dapmayusn
SK3AMEH: 1 kypc, 2 cemecmp

BUJIET Ne 2

1. 3aBHCHMOCTD CKOpPOCTH TPOCTOM pPEaKIMK OT KOHIEHTPAIMH. 3aKOH JEHCTBYIOUIMX Macc.
[opsinok peakmum. KoHcTaHTa CKOPOCTH peakiuy. 3aBHCHMOCTh CKOPOCTH DPEaKIHUH OT
temneparypsl. [Ipasuno Bant-I'odda. YpaBaeHne Appenuyca. DHeprus akTHBaLUH.

2. Coengunenus cepebpa (I): okcun, nomydeHue, pacTBopuMocTh B Boge. Comu: HUTpaT,
ranareHupl. OKUCIUTENbHBIE cBolicTBa cepedpa (I). KommekcHble coeiMHEHNSs ¢ aMMHAKOM,
raJoreHusi- u THocyibdar nonamu. Kauectsennast peakuusi Ha MoH cepedpa (I). Xumuueckue
OCHOBBI IIPUMEHEHUS COETUHEHUM Men U cepedpa B MeIUIMHE U (apMaluu.

3. VKaXuTe OKHCIUTEIh U BOCCTAHOBUTEID, IPOLIECCHI BOCCTAHOBIICHUS Y OKUCIICHUS:

H202+ KMI’IO4—) 02+ MI'IOQ + KOH + Hzo

3aB. xadenpoii oO1Iel 1 HEOPraHMIEeCKOW XUMUH, TOIICHT JI.M. Kyb6anoBa

IIpumepHbIe TecTOBbIE 3aJaHNS VIS KOHTPOJISA 3HAHUH 00y4aroImuxcst

Tema 1: OKUCIANTETbHO-BOCCTAHOBUTEIbHbBIE PeAKIIMU
XUMHUYECKHE PEaKLUU{, NPOTEKAIIUEe € H3MEHEHUEM CTEIEHH OKHCIEHHUS AJIEMEHTOB, BXOISIIMX B COCTaB
pearupyronmx BeIecTB, Ha3bIBaOT. . .
Kunernuecknmu
CrexuoMeTpUYeCKUMHU
OKHCIUTEILHO-BOCCTAHOBUTEIbHBIMHU
Honnpimu

Oxucnurenb — 3TO aTOM, MOJIEKYJIA WM HOH, KOTOPBIH
YBeIMYUBAET CBOKO CTENCHb OKUCIICHUS

IIpuHUMAET 3JE€KTPOHBI

Okucnsercs

OTnaer CBOM DIIEKTPOHEI

CTCHGHI/I OKHUCJICHHUA MapraHua B HepMaHraHaTe KaJIus 1 MaHI'aHATEC HanI/IH COOTBETCTBCHHO paBHLI
7+, 6+
T+, 4+
6+, 7+

KonnmdecTBeHHBIM KPUTEPHEM BO3MOXKHOCTH TPOTEKAHUS KOHKPETHOTO OKHUCIUTEIHHO-BOCCTAHOBHTEIHLHOTO
mporiecca ABIseTCS

[NomokuTensHOE 3HAYCHHE CTAHJAPTHOTO OKUCIIUTEIBHO-BOCCTaHOBUTENBHOTO (OB) moTeHnnana BoccTaHoBUTENS
OtpunatensHoe 3Haderre OB moTeHana OKUuCIuTems

OTpunaTenbHOE 3HaYeHUE PA3HOCTH JIEKTPOOTPULIATEIFHOCTEH BOCCTAHOBUTEINS U OKHCITUTEIS

[TonoxuTenbHOE 3HAYCHUE PA3HOCTH CTaHAapTHRIX OB MOTEHINAIOB TOMYPEaKITHi OKUCIEHUS U BOCCTAHOBIICHUS

BoccranoBUTENNb — 3TO BEMIECTBO, AaTOMBI KOTOPOTO B XOJ€ OKHCIUTETHFHO-BOCCTAHOBUTEILHBIX MTPOIIECCOB
HpI/IHI/IMaIOT E)JICKTpOHI)I U ITOHUKXAKT CBOK CTCIICHb OKUCJICHUA

OTHa10T 3NEKTPOHBI U MOBBIIAIOT CBOIO CTENEHb OKUCIICHUS

He n3MeHSIoT cBOCH CTENICHN OKHUCIICHUS

CreleHb OKUCICHHS XpoMa B IUXpOMATC KaJlid paBHA
3+
6-



6+
3-

Yro npeacTapiseT coboii mpeBpaleHre OTHOCHTENEHO xpoma? Cr,07® Crt
BoccTaHoBiieHrE B KUCIION cpelie

OkucneHre B KUCIIOH cpene

JlucnponopluoHupOBaHNe

OkwcneHre B MIEIOYHON cpefie

JuxpoMaT Kajns OTHOCHTCS K TUITHYHBIM
Boccranosurensm

CHUJIBHBIM KHCI0TaM

OxucIATEIAM

CnabbIM KHCIIOTAM

B kaxoii cpejie mpoBOAMIOCh BOCCTAHOBIICHUE ITIEPMaHTaHaTa Kajvs, €CJI PAaCTBOP MpUOOpEt 3eIeHyI0 OKPacKy?
B HeliTpanbHOli

B xucnoi

B cunbHO mieaouHoM

B kaxkoii cpesne mpoBOAMIIOCH BOCCTAHOBJICHHUE IIEpMaHTaHaTa KaJIHs, €CITH PacTBOP 00eCIBETHIICS?
B HeliTpasibHOU

B xucnoit

B cunbHO miemouHoi

Vxkaxure Ha60p BCIICCTB, BKJ'IIO‘{aIOII_II/Ifl TOJBKO TUIITMYHBIC OKUCIUTCIIN:
KMHO4, 02, KzCI'207, Mn207, HNO3

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

Fz, st, HNO3, KI\/II’IO4, HzOz, Br,

Tema 2. PacueTHble 3axaun 1o TeMe «PacTBopbl. Crioco0bl BhIpaKeHHUs] KOHIEHTPALMH PACTBOPOB»

Paccuurtaiite Maccy HaBecku HaTpusi ruapokcuaa (Momspaas macca — 40 r1/MoOnb), HEOOXOOUMYIO IS
npurotoBieHus 230 M pacTBopa ¢ KoHIeHTpanue 0,6 Moib/1. BeibepuTe MpaBUIIbHBINA OTBET.

74T

55T

94r

Paccunraiite Maccy HaBeckum Kamus Tuapokcupa (MomsipHas macca — 56 1/MONb), HEOOXOIMMYIO ISt
npurotosiieHns 200 M1 pacTBopa ¢ KoHIeHTpanuen 0,5 Moib/11. BeiOepuTe npaBHIIEHEIN OTBET.

56T

48T

7,31

PaccumraiiTe mMaccy BemiecTBa, HEOOXOIMMOTO JJIsSi PUTOTOBIICHUS BOJHOTO PAacTBOpa. P-ILUIOTHOCTH PAacTBOPA.
OTBeT yKaXHTe C TOYHOCTHIO J10 Tpex 3Hadammx mudp: 100 M 35,5%-noro pacrBopa NaOH; p=1,39 r/mi.

49,345 r

55,567

134,569 r

PaccunTaiiTe Maccy BeliecTBa, HEOOXOAUMOIO ISl MIPUTOTOBJICHUS BOJHOTO PAacTBOpA. P-IUIOTHOCTH PacTBOpA.
OTBeT yKaXXHTe C TOYHOCTHIO 10 Tpex 3Hadammx uudp: 200 mi 8%-noro pacteopa K,CrOs; p=1,06 r/mi1.

32,450 r

16,960 r.

12,655



Tema 3. XumMnueckass KHHeTHKA.

TemnepaTypHublii K03 dunueHT peakunu paseH 2. Ckopocts peakuuu npu 20°C - V. [Ipu kakoii temneparype s
TOM e peaKkIuil CKOPOCTh V> H3MEHHUTCS TakK, 4To V, = 8V,?

50

10

30

100

Jmsa xummgeckoro nporecca FeO(tB) + Hy(1) = Fe(tB) + H,O(k) ykaxwuTe, BO CKOIBKO pa3 YMEHBIINUTCS CKOPOCTh
MIPSIMOM peakiiuyl MPH YMEHBIIEHNH KOHIIEHTPAIH Boiopoaa B 3 pa3za?

B 3 pasza

B 6 pa3

B 9 pa3

B 27 pa3

IIpu yBennuenun temmnepatypbl oT 20°C mo 50°C ckopocTh peakuuu Bo3pacTaeT B 8 pa3. Uemy paBeH
TeMIepaTypHbIil KO3QPUIUEHT peakin?

8

4

3

2

Temad. Xumuyeckass TepMOANHAMMKA.

ITporteccrl, MPOTEKAIOIIHE TIPH MIOCTOSTHHON TeEMIIEpaType, Ha3bIBAIOTC:
M300apUIECKUMU

HU30TEPMUYCCKUMH

HN30XOPHYCCKIMHU

a7nabaTHYCCKUMHU

TennoBo#i 3 dekT peakyy, NPOTEKArOIIEH IPU HOCTOSHHOM JaBJICHUH, HA3bIBAETCSI N3MEHEHUEM:
BHYTPEHHEH SHEPruun

SHTAJIBIINH

SHTPOIIHHU

cBoOOTHOM 3HeprIH [ 160Ca

Kaxkue nponeccrl Ha3bIBaIOT 3K30TEPMUYECKUMU:
Jst Kotopeix AH oTpunatensHo

JUIs1 KOTOPBIX AG OTpHIIAaTeTEHO

JU1st KOTOpBIX AH moJ0KuTENnbHO

JU1s1 KOTOPBIX AG MOJI0KUTENBHO

Kaxkue nporieccsl Ha3pIBAIOT PHIOTCPMUUECKUMHU:
U1t KoTopeix AH oTpuniatensHo
J1st KOTOphiX AG oTpUIIaTENBHO
Ju1st KOTOpBIX AH MOJI0KUTENBHO
JUIs1 KOTOPBIX AG MOJI0KUTEIBHO

B n300apHO-M30TEpMUYECKAX YCIOBUSAX B CHCTEME CaMOIPOM3BOJIBHO MOTYT OCYIIECTBISITHCA TOJBKO TaKHe
MPOLIECCHI, B pe3yJIbTaTe KOTOpBIX SHeprus [ nboca:

HE MEHSETCS

YBEIUYNBAETCA

YMEHbIIAETCA

JOCTUraeT MaKCHMaJIbHOT'O 3HAYCHHUS

Maremaruieckoe BeIpakeHue i sHepruu [ nboca



G=U-TS

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

Tema 5. XumMunueckoe paBHoBecHe.

YkaxuTe, B KaKOM HaIpaBIICHUH CMECTUTCSI PaBHOBECHE TIPU MOHIKEHUH TeMIieparypsl 1 peakiun 2SO, (1) +
0, (1) & 2S05 (1), AH°p =-196,6 x/]x

Bnpago

Brneso

He cmecTurcs

YKaxuTte, B KAKOM HaIPaBJICHUH CMECTUTCSI PAaBHOBECHE MPHU MOHIKEHUH TeMITepaTyphl 17 peakiuu N, (1) + O,
(r) < 2NO (1), AH°p = 180,7 x/Ix

Bnpago

Baero

He cmecTurcs

VYKaxuTte, B KAKOM HAMpaBJICHUU CMECTUTCS PABHOBECHE IMPH MOHIKCHUHM TEMIEPAaTypsl mjs peakmuu N, (T) +
3H,(r) & 2NH; (1), AH°p =-92,4 x]JIx

Bnpaso

Baegro

He cmectutcs

VYkaxure, B KAKOM HAIIPaBIICHUN CMECTUTCS PABHOBECHE IPH MOBBIIICHUU TeMIIepaTypsl 1 peakiuu 2SO0, (1) +
0, (r) © 2S0s (1), AH°p =-196,6 x/]x

Bnpaso

Bnego

He cmecTtutcs

Tema 6. OCHOBHBIE KJIACCHI HCOPTAHMYECKHX COeIMHEHMIA.

CoXHbIE HCOPraHNM4€CKrEC BCUICCTBA 00BIYHO ACJIAT Ha YCThIPE BaXXHEHUIINX KJ1acca:
MeTtanibl, HEMETALIbI, KUCIOTHI, COJIN

Oxcuppl, NEPOKCHUIIBL, KUCIOTHI, COIH

Oxcuppl, OCHOBAHUS, KUCIIOTHI, COJIN

OKCI/IIlaMI/I Ha3bIBAKOT COCIUHCHUA,

Conepxalye aToMbl KUCIOPOJia

CocTosmue u3 ABYX 3J€MEHTOB, OJJHUM U3 KOTOPBIX SBISIETCS BOJOPOJ

Cocrosmue U3 IByX 3JEMEHTOB, OJHUM U3 KOTOPBIX SBISIETCS KUCIOPO B CTENICHU OKUCIICHUS 2-
Conepxaliye ruJpOKCHIbHYIO TPYIITY

K am¢oTepHbIM OKCHIaM OTHOCATCS
SiOz, ZHO, C1207

BCO, Ale}, N205

CI’zO}, on, CL,O

CI’203, A1203, Zn0O

Kaxkue BemecTBa npu AuCCOauy 00pa3yoT HOHBI BOAOPOIa?
conu

KHUCIIOTBI

[lenoun

OKcuabl

Kakwue BemiecTBa B pe3yibTare AUCCOMUAIUN 00PA3yIOT THAPOKCHUI-UOHBI?



KHCJIOTBI
HIEI0YUH
Comn
OKcuabl

Kaxkue noHEBI BEI3BIBAIOT KHCITYHO pCaKIUto paCTBOpa?
OH"

Cr

H+

SO42_

Kakune MoHBI BBI3BIBAIOT HICJIOYHYIO pEaKIUI0 paCTBopa?
K+

Na*

OH

H+

Tema 7. I'uaposus coJieii.

3anummTe ypaBHEHHE PEaKINK THIPOIN3a U YKAKNATE XapaKTep cpeabl s pactBopa NasS:
pH<7
pH=7
pH>7
pH=7

3anuiuTe ypaBHEHHE PeaKkLUH MHIPOIN3a U YKaKUTE XapakTep cpeabl 1t pactsopa K;POu:
pH<7
pH=7
pH>7
pH=~7

3anuuinTe ypaBHEHHE PeaKkIMK THIPOIN3a U yKaKUTe Xapakrep cpeabl ais pactBopa CuSOy:
pH<7

pH=7

pH>7

pH=7

Tema 8. Xumnueckasi cBs3b.

B kakux u3 NEPCUNCICHHBIX MOJICKYJI O6p330BaﬂaCB KOBAJICHTHAs CBA3b 110 JOHOPHO-AKUCIITOPHOMY MeXﬁHI/I?)MY?
NH,"

CH,4

BGCIz

CO327

Kakoe u3 IIPOCTBIX BEUICCTB O6pa30BaHO 3a cyeT 3-X SJICKTPOHHBIX nap?
F>

BI'2

N>

O,

Kakoe u3 mpocThIX BemecTB 00pa3oBaHo 3a CYET 2-X IEKTPOHHBIX map?
F>

BI'z

N>

O,



Kakoe 13 npocThIxX BemecTB 00pa3oBaHo 3a cyeT 1-i 3JeKTpOHHO! naphi?
NaCl

BI’Z

N

0O,

Tema 9. KommiekcHbIe cOeTMHEHMS.

OnpenenuTe CTENEeHb OKUCJICHUS W KOOPIMHAIMOHHOE YHCJIO KOMIUIEKCOOOpa3oBareyis B KOMIUICKCHOM
coenunennd Nas[Ag(S,0s)a].

(+1,4)

(+2,4)

(+4, 6)

(+3, 6)

(+3,4)

Onpenenure CTENEeHb OKUCIEHUS W KOOPAMHAIMOHHOE YHCIO KOMIUIEKCOOOpa3oBarTesiss B KOMIUIEKCHOM
coenuaeHnn K[Co (NO,)4(NHs;).].

(-1, 6)

(0, 4)

(_2a 6)

(+3, 6)

(+3,4)

Onpenenure CTENEHbh OKWCIEHUS W KOOPAMHAIMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTeinss B KOMIUIEKCHOM
coenuaennu [Pt(NH;3),Cl,].

(+1,4)

(+2,4)

(+4, 6)

(+3, 6)

(+3,4)

OnpeneNiuTe CTENEeHb OKUCIICHUS W KOOPIMHAIMOHHOE YHCJIO KOMIUIEKCOOOpa3oBaTeyiss B KOMIUICKCHOM
coequnenuu [Pt (CN),(NH;),].

(+1, 6)

0, 4)

(+2,2)

(+2,4)

(+4,4)

Tema 10.2/ieKTpOHHOE CTPOEHHE aTOMA.

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

-1,0,+1, +2)
, +1)
b 13 03 +1‘J +25+3)

0
(=2, -
(-1,0
(-3, -

K KakoMy CeMEHCTBY OTHOCHTCS 3JIEMEHT, MMEIOIMI CIEAYIOLIEE PACIOIOKEHHE JJIEKTPOHOB Ha BHEIIHEM
SHEPreTHYECKOM YpOBHE 4s” 4p*?
S

/
d

p

CKOJIBKO 3JIEKTPOHOB HaxoauTcs Ha 4f-noaypoBHe atoma Pb?
14

6

10



2

Kaxoii 3 nepeyncieHHbIX METaNIOB OTHOCUTCS K p-diieMeHTaM?
Mg
Cd
Ge
Ce

Ha xakoMm sHepreTHuecKOM YPOBHE HE MOXKET OBITh d-3JIEKTPOHOB?
4

3
2
5

KakoMy HOHY COOTBETCTBYET dJIeKTpoHHas Gpopmyina [Ar] 3d®?
C02+
Fez+
Co™
Fe**

Tema 11. pH pacTBOpOB 3J1eKTPOJIUTOB.

Yemy paen pH 0,1 M pacTBopa CONSIHON KUCIOTHI?
2

1

1,5

0,5

Uemy pasen pH 0,01 M pacTBopa CoISTHON KHCITOTHI?
2

1

1,5

0,5

Uemy pasen pH 0,001 M pactBopa COJISTHON KUCTOTHI?
2
3
1,5
0,5
Tema 12. Xumusi 3J1IeMeHTOB.
KommiekcooOpaszoBateneM B OEpIMHCKOM J1a3ypy SBISIETCS aTOM
Co(II)
Ag(D)
Fe(I1D)
Fe(I)
Ni(II)

Kommtekcoo6pazoBarteneM B TypHOYIIEBOY CHHU SIBIISIETCS aTOM
Co(IIN)

Ag(D)

Fe(I1I)

Fe(II)

Ni(II)

KpaCHaSI KpOBsAHAsA COJIb UCIIOJIb3YETCs AJIA O6Hapy)KCHI/I$I HNOHOB
Co(I1I)

Ag()



Fe(1lI)
Fe(II)
Ni(ID)

“Kenrtas kpoBsiHas COJb HCTIONB3YETCs ISl OOHApYKEeHHUS HOHOB
Co(1D)

Ag(D)

Fe(I1I)

Fe(Il)

Ni(II)

[{uaHuAHBIE KOMIUIEKCHI — 3TO KOMIUIEKCHI, COIEPIKAIINE JTUTa /]
CN-

O,

CO

OH

SCN-

HpI/I CMCIIMBAaHWU BOJHBIX paCTBOPOB XJIOpHUJIa aJIIOMUHUA U Kap60HaTa HaTpud B 0CaJ0K BbINIAAACT
KapOOHAT aTFOMUHHS

XJIOPU HATPHUS

THIPOKCHU]T AJTFOMUHUS

TUIPOKCUJ HATPUA

0CaJI0K HE BBIMAIaeT

[Tpu cMenMBaHMK BOJHBIX PACTBOPOB CyJb(haTa ATFOMUHHS U KapOOHATa KaJisl B 0CAI0K BhITIA/IACT
KapOOHAT aTIOMUHHUS

cynbdaT Kanus

THJIPOKCH]T aITFOMHHUS

THIPOKCH] KaJIHsI

0CaJIOK HE BBINAIaeT

IIpu cmemrBaHNM BOJHBIX pacTBOpOB xJjopuaa xenesa (I11) u kapOboHara kanus B 0caJIoK BBITAAAET
KapOoHar xele3a

XJIOPHU]L KaJIUsI

THIIPOKCH JKene3a

THIIPOKCHU]T KaJIUs

0CaJI0K HE BBINAJAET

[Tpu cMenMBaHNK BOJHBIX PACTBOPOB XJIOPHIA AIIOMUHHUS U CYIb(QHIA HATPUS
BBINIAJAET OCAN0K

He BBINANaeT 0CaT0K

BBICIIAETCA ra3

HE BBIIEIISICTCS ra3

peakuus He UIET

[Tpu cMemrBaHNK BOJHBIX PACTBOPOB XJIOPUAA ATIOMUHUS U CyJIb(aTa HaTpUs
BBIMAAET 0CAI0K

HE BBINAAAET 0CA0K

BBIJICISICTCS T'a3

HE BBIJENAETCS ra3

peakuus He UIeT

Kaxoii 3 npoayKTOB peakiuy MeTajla ¢ a30THOM KMCIOTOM HEBO3MOXKEH:
NO;

NO;

N>

H,



CymMa k02 UIIMEHTOB B COKpalieHHOM HOHHOM ypaBHeHun peakuun HClO4 + NaOH — paBna

AN Bk WIN

Iloka3aTesin M KpUTEPUH OLIEHMBAHHUA KOMIICTEHIMH HA PAa3JIMYHBIX ITaax UX
¢bopMupoBanus, onucanne MKAJ OLeHUBAHUSA

YpoBeHb cGOpMHUPOBAHHOCTH KOMIIETEHIM I

«MuHUMAJbHBIH
YPOBeHb
He IOCTUTHYT»
(MeHee 55 0aJ1/10B)

«MuHHUMAJBLHBIH
YPOBEHb»
(56-70 6ans10B)

«Cpennmuii ypoBeHb»
(71-85 6an10B)

«BbICOKHUI YPOBEHB)
(86-100 6an10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cpopmuposarbi. cpopmuposanbl. copmuposanui. cchopmuposanl.
3HaHus  OTCYTCTBYIOT, | CPopMUpPOBaHEI 3Hanusg ~ oOmmMpHEIe, | 3HAHHSA TBEpABIE,
YMEHUSI W HaBBIKH HE | 0a30Bble CTPYKTYpPBI | CHCTEMHEIE. apryMeHTHUPOBaHHBIE,
c(hOopMHUPOBAHBI. 3HaHUMN. YMmenus HOCAT | BCECTOPOHHHE.
YMeHust parMeHTapHBI | peNpOIyKTUBHBIN YMeHus YCIIEIIHO
u HOCAT | XapakTep, MIPUMEHSIOTCS K
PENpPORYKTUBHBIN MIPUMEHSIOTCS K | PEIIEHUIO KaK TUIIOBBIX,
XapakTep. pEIIEHUI0 TUMNOBBIX | TAK W HECTaHIAPTHBIX
HeMoHcTpupyercs 3aaHUM. TBOPYECKUX 3aJaHUM.
HU3KUH ypoBeHb | JleMoHcTpupyeTcs JemoHcTpupyercs
CaMOCTOSITEJIBHOCTH JOCTaTOYHBI YPOBEHb | BBICOKHMIA YPOBEHb
MIPAKTHYECKOTO HABbIKA. | CAMOCTOSITEITLHOCTH CaMOCTOSITEIHbHOCTH,
YCTOHYHBOTO BBICOKas aJalTUBHOCTh
MIPAKTHYECKOTO MIPAKTHYECKOTO HaBBbIKA
HaBBIKa.
Onucanue KpuTEepUeB OLlEHUBAHUS
Obyuatomuiics Obyuatomuiics Obyuatomuiics OOyuaromuiics
JIEMOHCTPHUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HaHUSA | - 3HAHWE W MMOHUMaHUE | - rirybokwe,
npobenbl B 3HAHHAX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
y4eOHOro MaTepuana; MaTepuana; KOHTPOJINPYEMOTO apryMeHTHUPOBaHHbBIE
- JIOITyCKAIOTCsl | - HEITOJIHBIE OTBETHl Ha | 00beMa NMPOrpaMMHOIO | 3HAHHMS IPOIPAMMHOTO
MPUHLUITHAIEHBIE OCHOBHBIE BOIPOCHI, | MaTepuaa; MaTepuana;
omMOKK MpH OTBETE Ha | OIIMOKM B OTBETE, | - TBEpPAblE 3HAHWA | - IIOJIHOE IOHUMaHHUE
OCHOBHBIE BOIIPOCHI, | HEJOCTATOYHOE TEOPETHYECKOTO CYITHOCTH 51
OTCYTCTBYET 3HaHWE W | IOHMMaHHWE CYIIHOCTH | MaTepHuaia. B3aMMOCBSI3U
MOHUMAaHNE OCHOBHBIX | M3JIaraeéMbIX BOIIPOCOB; | -CIIOCOOHOCTB paccMaTpHUBaeMbIX
MOHATUHN U KaTeropui; | - HEYBEPEHHBIE U | yCTaHaBJIMBATh U | IPOLIECCOB W SIBJIECHHUH,
-HETIOHUMAaHNe HETOYHbIE OTBETHl Ha | OOBICHATH CBS3b | TOYHOE 3HaHUE
CYILITHOCTH JIOTIOJTHUTENIbHBIE MPAaKTUKH W TEOPHUH, | OCHOBHBIX TIOHSATHA B
JTOTIOJTHUTENBHBIX BOIIPOCHI; BBISBIISITD paMKax  00CyXKIaeMbIX
BOIIPOCOB B  paMKax | - HEJOCTATOYHOE | MPOTUBOPEYHS, 3a/1aHull;
3aJIaHMUiT; BJIQJICHUE JIUTEPATYpPOMH, | MPOOIEMBI u| - CHOCOOHOCTH
- OTCYTCTBHE YMEHUs | pEeKOMEHIOBaHHOM TEHJCHLIUU Pa3BUTHSA; | YCTaHABIUBATh u
BBITIOIHATD IPOrpaMMOn - TpaBWJIbHBIE U | OOBACHATH CBSI3b
MPAKTUYECKUE 3aJaHHUs, | AMCHUIUINHEL, KOHKPETHEIE, 0e3 | MPaKTUKU U TEOPHUH;




MIPEeTyCMOTPEHHEIE - yMmeHHe 0e3 TpyOBIX | TpyOBIX OmunOOoK, | - JIOTHIECKH
MporpaMmon OIIMOOK pelaTh | OTBETHI Ha | IOCIIeI0BATEILHEIE,
JIUCIIUILINHEI, MPaKTUYECKUE 3aJlaHus, | MOCTABICHHBIC coJiepKaTeNbHbIC,
- OTCYTCTBHE | KOTOPBIC ClIeyeT | BOMPOCHI; KOHKPETHBIC H
TOTOBHOCTHU BBIIIOJIHUTD. - YMCHI/Ie pemaTL I/IC‘IepHBIBaIOHII/Ie
(ciocoOHOCTH) K MPAKTHYECKHUE OTBETHI HAa BCE 3aJaHHUS,
MIUCKYCCUA W HU3KYIO 3a1aHM, KOTOpBIE | a TaKxKe
CTCIICHb KOHTAKTHOCTH. cnenyeT BBITIIOJTHUTS, JOIIOJTHUTCIIBHBIC
- BIIQJICHUE OCHOBHOM | BONPOCHI K3aMEHATOPA;
JTUTEPaTypoH, - yMEHHe pemaTs
pEKOMEHIOBaHHOM MIPaKTHICCKUE 3aaHuUs;
porpaMmon - cBoOOAHOE
JUCLHUILINHEL, HCIIOJIL30BaHUE B
- HaJM4Hue | OTBETaX Ha BOMPOCH
COOCTBEHHOM MaTepHaoB
000CHOBaHHOM PEKOMEHIOBAHHOM
MO3UIUU 0 | OCHOBHOU u
00CyKIaeMbIM JIOTIOJTHUTEIbHOM
BOIIPOCaM. JIUTEPaTypBhI.
Bo3MOXHEI
HE3HAYUTEILHBIE
OTOBOPKH u
HCTOYHOCTHU B
PACKPBITHH OTICITHHBIX
MOJIOKEHUI BOIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAX.
Onenka Ouenka Onenka Onenka
«HEYJAOBJIETBOPHTEIb | «yAOBJIETBOPUTEIHLHO» «xopomuio / «OTJIMYHOY» / «32YTEHO»
HO» /He 3a4YTEHO0 / «3aUTEHO» «32YTEHO»

9. VYuyeOHo-MeTOAM4YecKOe M HHPOPMALMOHHOE O0ecTiedeHue QU CIUILIMHBI (MOLYJIs1)
a) OCHOBHAf JIUTEpPATypa:

1. OOmas xumus. buodusnueckas xumus. XuMusi OMOTEHHBIX 3JIEMEHTOB: YYeOHUK ISl BY30B /
10.A. Epmios, B.A. Ilonkos, A.C. bepnsun u ap.Ilox pen. FO.A. Epmiosa. - 2-¢ u3a.,ucnp.u JOII. -
M: Bricurak., 2000. - 560 c.

2. llpaktukyMm no oOumieit xumuu. buodpusnueckas xumus. XumMusi OMOT€HHBIX 3JIEMEHTOB: Y4eO.
noco0.17s By3oB / nox pen. B.A.Ilonkosa, A.B.babkoBa. - U3n.3-e, nepepab. - M.: Beicur.uik.,
2006. - 239 c.

3. Epmos, 0. A. OGmast xumusi. buodusndeckas XuMusi. XuMusi OMOTCHHBIX JIEMEHTOB B 2 KH. Kuura 1 :
yueOHuK 11 By30B / FO. A. Epmios, B. A. [lonikos, A. C. bepnsaan. — 10-e uzn., ucrp. u nom. — Mocksa :
WznatensctBo Opaiit, 2020. — 215 c. — (Briciee obpa3zoBanue). — ISBN 978-5-9916-8659-4. —
Texcr: anexrponHsblit // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/452203

4. Epmos, F0. A. O6mas xumus. buopusnueckas xumus. XuMusi OHOTEHHbBIX dJIeMeHTOB B 2 KH. Kuura 2 :
yuebnuk aist By3oB / FO. A. Epmos, B. A. [lonkos, A. C. bepnsun. — 10-e u3z., ucnp. u gon. — Mocksa :
UznatensctBo KOpaiit, 2020. — 360 c. — (Bsiciiee oopazoBanue). — ISBN 978-5-9916-8660-0. — Tekcr
: anexTpouHkIi // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452204

5. Epmos, 0. A. OOmas xumus. buodpusndeckas xumus. XuMus OUOTECHHBIX DJIEMEHTOB.
yueOnuk mya By3oB / FO. A. Epmos, B. A. Ilonkos, A. C. bepnsup ; mon pemakiueii HO. A.
EpmoBa. — 10-e u3n., nepepad. u non. — Mocksa : M3narenscrBo FOpaiit, 2016. — 562 ¢. —
(bakanaBp. Akagemuueckuii Kypc). — ISBN 978-5-9916-4337-5. — Tekct: anektponHslit // DbC
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 Heopranmueckas xumus : yueOHuk / babkoB A. B. , bapabanosa T. U. ,
ITonikoB B. A. - MockBa : [DOTAP-Memna, 2013. - 384 c. - ISBN 978-5-9704-2394-3. - Tekcr :
AIIEKTPOHHBIN // 9BC "KoHCynpTaHT CTyJEHTa - URL:
https://www.studentlibrary.ru/book/ISBN9785970423943 .html

7. Xomuuu A. B. O6mas xumust: yueonuk / Xomaun A. B./ mox pen. B.A.ITonkosa, A.B. Xonauna.
- M. : ITODOTAP-Meana, 2012. - 400c.

8. JlurBunoBa T. H. Xwumwus 1 MenukoB: OMOT€HHBIC HJIEMEHTHl M KOMIUIEKCHBIE COCIMHEHHUS :
ydyeOHoe rocobue it 6akanmaBpuara u cienuanurera / T. H. JlutBunosa, H. K. BeickyOoBa, JI. B.
Henamesa ; moj obmieii penakiueii T. H. JIutBunoBo#. — 2-e u3n. — Mocksa : M3naTenscTBO
IOpaiir, 2019. — 222 c. — (bakanaBp u crnenmanuct). — ISBN 978-5-534-10943-6. — Tekcr :
anekrpornbli // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/432463

9. AxwmetoB H. C. O0Omas u Heopranudeckas xumMus : Y4ueOHuK 11 By3oB / AxmetroB H. C. - M. :
Bricmas mikouna, 2002. - 743c.

10. AxmetoB H.C. JlaGopaTopHble U CEMUHAPCKHE 3aHATHS IO OOIIEH W HEOPTaHMYECKOW XUMHUU :
YuebHnoe mocobue st crymentoB By3oB / H. C. AxmeroB ; H.C.AxwmeroB, M.K.A3u3o0Ba,
JL.U.bagpiruna. - 4-e uza.ucnpas. - M.: Beicias mkosna, 2002. — 368 c.

11. Mudraxosa, H. III. O0mas u HeopraHuueckas XuMmusi. Teopus u MpakTHKa : yaeOHOe mocoone /
H. III. MudTaxosa, T. I1. [Terpora - Kazans : M3gatenscteo KHUTY, 2018. - 308 c. - ISBN 978-
5-7882-2345-2. - Tekct : anexrponnsiii // ObC "KoncynsranT crygenta” : [caiit]. - URL : https://
www.studentlibrary.ru/book/ISBN9785788223452.html

12. JIBynwmuanckas, H. H. O0mas u HeopraHuveckass XuUMHusl : y4eOHOE MOCOOUe I TEXHHUSCKUX
By30B / H. H. /IBynuuanckas, B. 1. EpmomnaeBa - MockBa : U3zmarensctBo MI'TY um. H. D.
baymana, 2018. - 463 c. - ISBN 978-5-7038-4767-1. - Tekctr : snextponsbiii // 3BC
"KoHncynbTaHT cTyneHra" : [caliT]. - URL :
https://www.studentlibrary. ru/book/ISBN9785703847671 html

0) 1OMOJIHUTEIbHAS JINTepaTypa:

13. [IpakTuky™m 1o oOuiei XxuMuM : ydeOHOe mocodue ais akagemuuyeckoro OakanmaBpuata / H. JI
I'muuka, B. A. Tlonkos, A. B. badkos, O. B. HecrepoBa. — Mocksa : UznarensctBo Opaiir,
2019. — 248 c. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-4058-9. — Teker :
anektponHbli // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/444652 .

14. I'nunka, H. JI. 3agaun u ynpakHeHUs 110 o01Iei Xumuu : yaeOHo-npakTryeckoe nocoodue / H. JI.
I'muuka ; mon pemakiueit B. A. [TorkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : M3narenscTBo
FOpaiit, 2020. — 236 c¢. — (Bricmee obpazoBanue). — ISBN 978-5-9916-8914-4. — Tekcr:
anektponHsbli // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/449820 .

15. 'muaka H.JI.  O6mast xumust : yue6. mocooue / H. JI. ['munka. - U3a.ctep. - M. : KHOPYC, 2013.
- 752c.

16. AnekcangpoBa, J. A. XuMmHs HEMETaUIOB : y4eOHMK M NPAaKTUKyM Juisi By30B / O. A.
Anexcannposa, W. . CunopoBa. — 3-e usna., ucrp. u gon. — Mocksa : U3narensctBo IOpalir,
2020. — 358 c. — (Beicmee oOpazoBanue). — ISBN 978-5-534-04422-5. — Tekcr:
anextpoHHbIi // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451483 .

17. O6mast m HeopraHuveckas xumusa: ydeOHoe mocobuwe / B.B. [lenucos, B.M. Tananos, N.A.

Henncona, T.M. [IpoBoBo3oBa; nox pena. B.B. /lenucosa, B.M. Tananosa. — PoctoB-Ha-/[ony :

®enuke, 2013. — 576 c. : w1, cxem., Tabun. — (Beicmee oOpa3oBanue). — Pexxum gocryma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=271598

B) MporpaMMHoe odecneyenune u MHTepHET-pecypchl
ObecrieyeH AOCTYNl K COBPEMEHHBIM MPO(ECCHOHAIBHBIM 0a3aM JaHHBIX, WH()OPMALMOHHBIM
CIIPaBOYHBIM U MTOMCKOBBIM cuctemam (bubmuorexa 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 6ubnroreka auccepranuu u aBropedeparos PI'b (OB]] PI'B) (https://dvs.rsl.ru).

2. ObC «YnuBepcurerckas 6uommoteka online» (https://biblioclub.ru).
3. ObC «Hayunas snextponHas 6ubimoreka eLibrary.ru» (http://elibrary.ru.)

4. VuauepcanpHas 06a3 nmanHbix East View (https:/dlib.eastview.com). Jlorun: Khetagurov;

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

6. OBC «IOpaiit» - oOpa3oBaTenbHas cpeAa, BKIIOYAIONIAS BUPTYaNbHBIM YHMTAIBHBIA 3all
y4eOHMKOB M Y4eOHBIX MOCOOMI OT aBTOPOB W3 BeAyLIMX By30B Poccum mo BceM HampaBieHHUSIM U

crienuaabHOCTIM (Www.biblio-online.ru)
7. Uudopmanmonno-npasoBoii mopran «["apant» (http://www.garant.ru/ ).
8. CripaBouHas npaBoBasi cucteMa Koncynsrant [Inroc (http:/www.consultant.ru/ ).

CocTaB JIMIEH3HOHHOT0 M CBOOOTHO PACIPOCTPAHSIEMOT0 MPOrPAMMHOT0
o0ecrieyeHusl, B TOM YHCJIe 0TEYeCTBEHHOr0 NMPOM3BOACTBA

Ne ni/n HaumenoBanue Ne norosopa (JiuneH3us)
1 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
: 04.2016 1.
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
) 04.2016 1.
AHTHBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammHoe obecneuyenue | 14.03.2019 r, mponnena qo 2021 r.
KasperksyTotalSecurity
[Tporpamma s O9BM «bank | Pazpabotka cory CBuzeTenbeTBO 0
4 BOTIPOCOB  JUUIsI  KOHTPOJIS | TOCYJApCTBEHHOW PErHCTpalliil  TPOTPaMMBI IS
' 3HAHUN OBM Ne2015611829 ot 06.02.2015 . (6eccpouHo)
CiscoWebex- Cuctema | OOO AiicrexnoroBop Ne J183-2020 ot 10.08.2020-
S IpOBE/ICHUs] BEOMHAPOB. 10.08.2021 r.
Cucrema moucka TeKCTOBBIX | No795 oT  26.12.2020 (meicTBUTENICEH 10
6. 3aMMCTBOBAaHUM 30.12.2021r) ¢ 3A0 «Antu-Ilnaruaty
«AHTturiaruat.BY3»
[TporpamMmmuoe obecrieuenne | CBOOOAHOE TIporpaMMHOE obecriedeHrne (OeccpouHO)
ISt pelaKTHPOBAHUS
7. xumudeckux  Gopmyn  Isis
Draw
Cucrema tectupoBanus | Ne468 or 03.12.2013 HWII Cynrarynmun P.T.
8. Sunrav WEB Class (6eccpouHo)
DneKTpoHHAas oubnuotexa | https://dvs.rsl.ru
1. mucceprauu U aBropedeparoB | TpeOyercss peructpauus B OubiInoTEKE
PI'B(BB/] PT'B) cory
OBC"VYHuBepcurerckas O6ubnmnoteka | https:/biblioclub.ru
2. ONLINE" TpeOyetrcsi peructpamusi B OHONIHOTEKE
cory
3. OBC  «Hayunast  snektponHas | 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/

oubnmoteka eLibrary.ru» TpebOyercst peructpamusi B OUOIHOTEKE
cory

VYuuBepcanpHas 0a3 ganseix East | https:/dlib.eastview.com
4. View

Jlorun: Khetagurov; I1aposs: Khetagurov

OBC  «Koncynbrant  cryaeHTta» | http:/www.studentlibrary.ru

CryneHueckas annekTpoHHas | TpeGyercst perucrpauuss B  OubIuoTeKe
oubnuoTexka mo MemuuuHckomy u | COT'Y

dapmarneBTHYECKOMY 00pa30BaHMIO,
a TaKKe M0 €CTECTBEHHBIM M TOUYHBIM
HayKaM B LI€JIOM.

OBbC «lOpaiit» - ob6pa3zoBarenbHas | www.biblio-online.ru

cpena, BKIIOYArOIas BUPTyaibHBIN | TpeOyercs peructpanus B OuOIHOTEKE
YATATbHBIA  3a1  ydyeOnukoB u | COI'Y

6. y4eOHBIX MOCOOMH OT aBTOPOB W3
BeAylIMX BY30B Poccum mo Bcem
HaIpaBJIEHUSIM U CHELUATBHOCTAM

I') METOAUYECKHE YKA3aHUs, pa3padoTaHHble cocTaBUTeNAMH Padoueii mporpaMmabi:
1. Ky6amoBa JIL.M. Xumus OHOTEHHBIX 3JIEMEHTOB. Y4eOHOe mocobue.- BiamukaBkas:
®OI'BOY BO «COTI'Y um. K.JI. Xeraryposay, 2017, 160 c.
2. Heénora O.B., Kyb6amosa JIL.LM. Xumusi KOOpIMHAIIMOHHBIX COCIUHECHUN. [DIEKTPOHHBIM
pecypc]: ydebnoe mocobme/ CapatoB: A Ilm Op Memma, 2017.— 75 c.— Pexum
noctyma: http://www.iprbookshop.ru/73347.html — DbC «IPRbooks».

10. MaTepuanbHO-TeXHUYECKOe o0ecnedeHne JUCHUNIMHBI (MOIYJIS)

YueOHble ayTUTOPUH JIsi MPOBeIEHHUs] 3aHATHI JIEKIHMOHHOTO THUIIA, CEMHHAPCKOr0 THIIA,
KyYpPCOBOr0 TNMPOEKTHPOBAHHSA (BBINOJHEHHS KYPCOBBIX padoT), IPYNNOBBLIX M HHIAMBUAYAJbHBIX
KOHCYJIbTAlMii, TEKYIero KOHTPOJS U MPOMEKYTOYHOI aTTeCTAI[UH, 2 TAK:Ke CaMOCTOSITeIbHOI
padoThI 00yYaKOIIMXCSH:

MPEToAaBaTeIbCKUNM CTOJI, CTYJ, CTOJBI M CTYNbs s oOydaromuxcs, kadeapa, KiIaccHas I0CKa,
WHTEPAKTUBHOE 000pyI0BaHHE (HOYTOYK, TPOCKTOP, MHTEPAKTUBHASI I0CKA)

IIporpammHuoe odecnieuenne: MicrosoftWindows 7 Professional; MicrosoftOfficeStandard 2016; 7-
zip; WinRAR;  AdobeAcrobatReader; STDUViewer;  MozillaFirefox;  GoogleChrome;
KasperskySecurityCloud); Cucrema tectupoBanust SunravWEBClass (beccpounoe I10); IIporpammuoe
obecrieuenue I penaktupoBanus xummuueckux (opmyn IsisDraw (beccpounoe I10); Koncynbrant
ntoc; CrucreMa Moucka TEeKCTOBBIX 3aUMCTBOBaHMM «AHTuIUIaruat.BY3y»; Ilporpamma ans 9BM «bank
BOIIPOCOB i1 KOHTpPOJsi 3HaHui»; [apant; CiscoWebex; meMoHCTpanmoHHBIE W Y4eOHO-HATJISTHBIE
nocoOust (BUeONpe3eHTaIINsA).

JlaGopatopuss OO01eil 1 HeOPraHUYeCcKO XUMHMHU JIA MPOBeJeHUs] 3aHATUHI JIEKIIUOHHOTO
THIIA, CEMHHAPCKOr0 THUNA, Ja00PaATOPHBIX 3aHATHH, KypCOBOr0 NMPOEKTHPOBAHUA (BbIMOJTHEHHS
KYPCOBBIX padoT), rpyNnoBbIX M HWHIANBUAYAJIbHBIX KOHCYJbTALMHA, a TaKKe CAMOCTOATEJIbHOMN
PaGoThl 00Y4AIOIIMXCS: TPENOJABATEIILCKUM CTOJN, CTYJN, CTOJBI W CTYIbs JUIsl OOyYaroluxcs,
nmabopaTopHbIE CTOJBI, Kadeapa, KITacCHasl 10CKa.

Oo6opynoBanme: Pabouas craniusi: RU ErgoHome 123 —1mt., Morutop Asus VB 172 TN (Core
2 Duo E 4700/2 GB DD) -1mir.; Oxpan- 1mT.; Mynstumenuiinsiii npoekrop 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 oGecneuenue: MicrosoftWindows 7 Professional;  MicrosoftOfficeStandard
2016; 7-zip; WinRAR; AdobeAcrobatReader; STDUViewer; MozillaFirefox; GoogleChrome;
KasperskySecurityCloud); Cucrema tectupoBanus SunravWEBClass(beccpounoe I10); IIporpammuoe
obecrieueHue ans penaktupoBaHus xumuueckux Qopmyn IsisDraw(becrumatnoe [10); KoncynbpTant
IUTIOC;  JIEMOHCTPAIIMOHHBIE U Y4eOHO-HaryisiiHble TmocoOusa (BuaeomnpeseHTtauus).JlabopaTopHoe
obopynoBanue: BeitsokHo# mkad - 1 mr. pH-merp-mmmmuBoiasT™MeTp «pH-150MM»- 1 mt. Kanopumerp
"Okenept 001K" — 1 wt. [Teus mydensnas [IM-8 - 1 mr. Becol ananmutrnueckue SHINKO HT 84CE - 1
mT. entpudyra CM-12- 1 mr. Konmykromerp «kcmept -002-6H» -1 mmr. [llkad cymmnsnbiit SNOL -
1 wt. Memanka marautHas [19-6110 ¢ mogorpesom - 1 mir. Becsl anextponasie MW-300 r-1 mT. Becsl
nabopaTtopHblie penu3noHHbie CAS-1 mt. Mukpockon «buomamy -1 mt. BoasHas 6ans — 1 mmr.

Bubanoreka, B TOM YHCIIe YATAIBHBIN 3a1: CTOIBI, cTyIbs; [IK oOydarommxcs.

IIporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip;
WinRAR; Adobe Acrobat Reader;STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Security
Cloud); KoncynpranTiuioc.
ObC"Ynuepcuterckas oubdamoreka 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. JInct oOHOBJIEHHSI/aAKTYAIN3ALN U

1. IlporpamMMa cocTaBiieHa B COOTBETCTBUU C Y4EOHBIM IJIAHOM MOJTOTOBKHU MO CHEUATbHOCTH
33.05.01 ®apmanus, yrBepxaeHHbiM YueHbiM coBeToM OI'BEOY BO «COI'Y» (mpotokonm Ne
8 or 03.03.2016 r.). B cBa3u c nawanom neiictBusi Ilpukaza MunoOpHayku Poccun ot
11.08.2016 N 1037 "O6 yTBepkaeHUH (eaepaTbHOTO TOCYIaPCTBEHHOTO 00pa30oBaTeILHOTO
CTaHzapTa Bbiciiero oOpa3oBaHus 1o crneuudanbHocTd 33.05.01 dapmanus (ypoBeHb
cnenuanureta)' ¢ 06.09.2016 mnporpamma Oblla axkTyaJdu3upoBaHa IMoJ TpeOOBaHUS
JeicTByrolero cranaapTa. [lepecMoTpeHsl 0xkuiaeMble pe3ysibTaTbl 00y4eHusI.

2. B cBA3M C BHeceHMEM WU3MEHEHUNl B ydeOHbIH IuilaH u JeictByromuit  OIIOII,
nocnenoBabmme 3a u3ganueMm llpukaza MwunoOpHayku Poccum ot 13.07.2017 N 653,
porpaMMa akTyaJu3UpOBaHA U Tepeu3[aHa, U3MEHEHHUs YTBEPXKACHbI pEIICHHEM YUYEeHOIo
coseta, oT 27.04.2017 ITporoxomn Ne 11.

3. BHeCeHbI I3MEHEHUS B KAy OIICHOYHBIX CPEJICTB, aKTYaIM3UPOBAHBI paboune IporpaMMBI
JUCLUIUIMH B CBSI3M C M3MEHEHUSIMM HOPMAaTHBHBIX JOKYMEHTOB B cdepe oOpalieHus
JIeKapCTBEHHbIX cpelacTB. [IporpamMma axTyanu3upoBaHa M Iepeu3iaHa , W3MEHEHUS
YTBEPKACHBI perieHreM YueHoro coseta Ne 12 ot 27.04.2018.

4. BneceHbl W3MEHEHHWs B IIKaJy OICHOYHBIX cpeAcTB. (OOHOBIEHBI ACHWCTBYIOIINE
HOpPMATUBHBIE JOKYMEHTbI B cepe oOpalieHusi JEeKapCTBEHHBIX CpPEJCTB, M3MEHEHa
HOMEHKJIaTypa JIEKAPCTBEHHBIX IperapaToB, 4YTO TMOBJEKIO 3a COOOW HM3MEHEHUs
JUIAaKTUYECKUX €IMHUIL. pabodel mporpammsl. [Iporpamma axkTyann3upoBaHa W INepen3aHa,
pemienue YueHoro cosera, npotokoa Ne 10 ot 28.05.2019.

5. BHeceHbl M3MEHEHHUS B COOTBETCTBUM C BCTyIuleHMeM B cuiy [Ipukaza MunoOpHayku
Poccun «O mepax no peanuzanuu Ykaza Ilpesunenta Poccuiickoit deneparuu ot 25 Mapta
2020 1. Ne 206 «O06 oObsBienun B Poccuiickoit denepanuu Hepabounx aHel». BHeceHbI
M3MEHEHUS B KaJeHJapHble yueOHble rpaduku: npeaocraBieHbl KaHukyibl ¢ 25.03.2020 r. no
05.04.2020 r. ¥ CpOKM Hayana MPOMEXYTOUHOM M WMTOTOBOM TOCYIApCTBEHHOW aTTEeCTALIMHU
CIBUHYTHI HAa 7 THEW.

6. BHeceHbl U3MEHEHHsI B COOTBETCTBUHU C MOPSIKOM MPOBEAEHUS IOCYIapCTBEHHON HTOrOBOM
aTTecTallud 10 00pa3oBaTeNIbHBIM IporpaMmaM BbICHIETO 00pa3oBaHUs IporpamMmam -
OakanaBpuaTa, MporpaMMmaM CHElMalIMTeTa M IMporpaMMaM MarucTparyphl, YTBEP)KICHHBIM
nprka3zoM MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanuu ot 29.06.2015 N 636
(pen. ot 27.03.2020)

7. PaGoyass mporpamMma akTyaJM3upoBaHa B CBs3W W3MeHeHUsiMH, BHocuMmbiMu B OITOII
CIIELIHAIBHOCTHU 33.05.01 ®dapwmarus, BBI3BAHHBIMU IUHAMHKOMN U3MEHEHU
(dapMaIeBTHYECKOTO PhIHKA W KaapoBOTO 3ampoca padotomarencii. Pemenne YdeHoro coreta
COT'Y ot 30.04.2020, mpoToxoa Ne 9.

8. 10.09.2020 B cBsizu c peopraHuzanuei ¢axKyiabTeTa, peaTu3yIoLero 00pa30BaTEIbHYIO
nporpammy 33.05.01 dapmarusi, akTyaau3upoBaHna pabodas nmporpaMma JUCIUILTHHBL.
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