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MMACTIOPT PABOYE MPOTPAMMBI YUEBHO
TV CHMILIAHBI OJ1.07 XUMMS

1.1 Ob6saacTs npuMeHeHus1 pado4yeil MPOrpaMMbl

PabGouast mporpamma y4eOHOW AMCIHUIUIMHBI SIBJISETCS YaCThIO IMPOTPaAMMBI
MOJATOTOBKHM CIEeNUaIucTOB cpenHero 3BeHa (manee — I[IIICC3) B cooTBeTcTBUU C
@I'OC CIIO no cnenunansHOCcTH 49.02.01 dusnueckas KyJIbTypa.

1.2 Mecto y4yeOHOH IMCUMILUIMHBI B CTPYKType NMPOrpaMMbl MOJATOTOBKHU
CHENMAJINCTOB CPe/IHEro 3BeHa:
VY4ebHast TUCIMIUIMHA BXOAUT B 0011eo0pazoBaTenbHbii 1iuki [TTTCC3.

1.3 Leau u TpedoBaHMS K pPe3yJIbTATAM OCBOCHUS Y4eOHOM TUCHMILIHHBI:

B pesynbrare ocBoeHUs y4eOHOM NUCHUIUIMHBI 00yUYaOIUICS JOHKEH TOCTUYD
CJIEIYIOLUE PE3YJIbTATHI:

JUYHOCIMHbIE:

- OCO3HAHHUE 00YYaIOIUMUCS POCCUICKOM Ipa’kJaHCKON HAEHTUYHOCTH;

- TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEIEICHUIO;

- HAJIMYME MOTUBAIIMHU K OOYYEHHIO U JIMYHOCTHOMY Pa3BHUTHIO;

- LEJEHANpPaBICHHOE DPA3BUTHE BHYTPEHHEH MO3HUIMK JMYHOCTH HA OCHOBE
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepannn, HCTOPUIECKUX
U HAllMOHAJIBHO-KYJIBTYPHBIX Tpagulud, (QOpMUpPOBAHME CHCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  AHTUKOPPYNIMOHHOTO  MHPOBO33PEHUA,
MPaBOCO3HAHUS, PKOJOTMYECKON KYJIbTYpbl, CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH
YKU3HEHHbIEC TIJIaHbL;

- YyBCTBO T'OPJOCTH M YBAXKEHHS K MUCTOPUU M JOCTHIKEHHUSIM OTEUECTBEHHOM
XMMHYECKON HayKd; XUMHUYECKHM TIpaMOTHOE IMOBEACHHE B MNPOQPeCcCHOHAIBHOM
JESITEIBHOCTH M B OBITY MIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMU, MaTepHallaMu
Y TIPOLIECCAMY;

- TOTOBHOCTb K INPOJOJKEHUIO 00pa30BaHUs UM TOBBIIIEHUS KBaJTU(UKALUUA B
n30paHHOW Tpo(ecCHOHaTbHON JEATENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJIHU
XUMUYECKUX KOMIETEHIUH B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHMUYECKOW HayKu U
XUMUYECKUX TEXHOJIOTMM [UIsi TOBBIMIEHUS COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO
pa3BUTHS B BHIOpaHHON TPO(ecCHOHATBHOM eI TeIbHOCTH;

MemanpeomemHbie:

- OCBOEGHHBIE OOYYAIOUIUMHUCA MEXIPEIMETHbIE TOHSTHS W YHUBEpCaIbHbIC
yueOHbIe AeCTBUs (PEeryIATUBHBIC, T03HABATEIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH MX HCIOJIb30BaHMS B MMO3HABATEIBHON U COLIMATILHOM MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IIJIJAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOMH
NEeSTENIbHOCTH, OpraHu3allMd y4yeOHOro COTPYJHHYECTBA C  MEJarornyecKuMu
paOOTHUKAMU M CBEPCTHUKAMH, K YYacTHIO B TIOCTPOCHUHM WHAUBUAYAIbHOU
00pa30BaTeNbHOM TPACKTOPHH;

- OBJIQZICHHE HaBBIKAMH y4€OHO-UCCIEN0BATENBCKOM, TPOEKTHON U COIMAIbHOM
NEATEIbHOCTH;



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX  MHTEJUIEKTYaJbHBIX oOlepanuil (IOCTAHOBKHU 3aiayu, (HOpMyIUpOBaHUS
TUIO0TE3, aHaJlu3a U CHUHTE3a, CpaBHEHMs, 00OOIIECHUS, CUCTEeMaTH3alluy, BbISBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, TOMCKA aHAJIOTOB, (POPMYJIMPOBAHUS BHIBOJOB) JJIs
peleHusl TOCTaBJICHHOM 3a/Jayd, TPUMEHEHHE OCHOBHBIX METOAOB IMO3HAHUSA
(HaOmro/leHUs, HAy4YHOTO JKCIEPUMEHTA) Uil M3YUYEeHHs] pPa3IU4HbIX CTOPOH
XUMUYECKUX OOBEKTOB M IIPOILIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOJUMOCTh
CTaJIKUBAThCA B MpodeccuoHalbHOi cdepe;

- WUCHOJB30BAaHUE PA3TUYHBIX HCTOYHUKOB [UIsl TIOJIYYEHHUS XUMHUYECKOU
uHbOpMaIlMK, YMEHHE OILIEHUTh €€ JOCTOBEPHOCTb JMJIs JOCTIDKEHHUS XOPOIINX
pe3ynbTaToOB B MpodhecCHuoHaIbHOU cepe;
npeaMeTHbIE:

- c(hOpMHUPOBAHHOCTh TMPEACTABICHUI: O MAaTepHAIBHOM EIUHCTBE MHPAa,
3aKOHOMEPHOCTSIX U NTO3HABAEMOCTH SIBJIEHUI MPUPO/IbL; O MECTE U 3HAUEHUU XUMHHU B
CUCTEME ECTECTBEHHBIX HAyK MU €€ pOJM B OOECIEeYeHMH YCTOHYMBOTO DPa3BUTHUS
YeJIOBEYECTBA: B PEIICHUU NPOOJIEM HKOJIOTMUYECKOM, SHEPreTUUECKOM M MHILEBOM
0€30MacHOCTH, B PAa3BUTUM MEIULUHBL, CO3JAHUHM HOBBIX MAaTEpUAOB, HOBBIX
UCTOYHUKOB HHEPruM, B OOECIEYEHUH PALMOHAIBLHOTO MPUPOJOINOIb30BaHUS, B
(GbOopMUPOBAHUN MUPOBO33PEHHUS U OOLIEH KyJIbTYphl YEIOBEKA, a TAKKE IKOJIOTUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpEJIE;

- BJaJEHUE CHUCTEeMOM XUMHUYECKHX 3HAHHW, KOTOpas  BKIIOYACT:
OCHOBOTIOJIATAIOIINE TIOHATHUS (JOMOJHUTENBHO K CHCTEME MOHITHI 0a30BOTO YPOBHS)
- M30TONBI, OCHOBHOE M BO30YXJICHHOE COCTOSHHE aToMa, TMOpHIM3alus aTOMHBIX
opbuTaneii, XuMu4yecKkasi CBs3b («O» M «T — CBSI3b», KpaTHBIC CBS3M), MOJIApHAS
KOHIIEHTpaIus, CTPYKTypHas Qopmyrna, uzomepusi (CTPyKTypHas, TeOMeTpudecKas
(muc-TpaHC-U30MepuUsi), THUIBI XUMUYECKUX peakiuid (roMo- U TEeTepPOreHHEBIE,
oOpaTUMbIE W HEOOpaTHMbIE), PACTBOPHI (MCTUHHBIE, ITUCHEPCHBIC CHUCTEMBI),
KPUCTAJUIOTHIPATHI, CTENEHb TUCCOIMAIIUHU, JJCKTPOJU3, KPEKUHT, PUGOPMHUHT);
TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHNUS, JIe)KAIlle B OCHOBE
MOHUMAHUSl TPUYMHHOCTA W CHUCTEMHOCTH XUMHUYECKUX SIBICHUH, COBPEMEHHbBIC
OpEJCTaBICHUsT O CTPOCHHMM BellecTBA Ha ATOMHOM, MOJEKYJISpHOM U
HAJMOJICKYJIIPHOM YPOBHSX; MPEJCTABICHUS O MEXaHU3MaxX XUMHUYECKUX PEaKIIUid,
TEPMOJMHAMHUECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSIX WX MPOTEKaHHs, O
XUMHYECKOM pPaBHOBECHH, JMCIIEPCHBIX CHUCTEMaX, (DaKTOJIOTHUECKHE CBEICHHS O
CBOMCTBAaX, COCTaBe, TMOJYYCHMH U OE30MacHOM HWCIIOIh30BAHUH BaKHEUIIINX
HEOPTaHUYECKUX M OPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYCCKOU NEATEITHHOCTH
YeNoBeKa; OOIMIMX HAYYHBIX MPUHIMIIAX XWMHUYECKOTO IMPOU3BOJICTBA (HAa TpUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHOJIa, TepepaboTKu HEPTH);

- ¢(hOpMHPOBAaHHOCTH YMEHUH BBISIBIISITh XapaKTePHBIC MPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX TIOHSATUH, TPUMEHSITh COOTBETCTBYIOIIME TOHATHUS TPU ONMUCAHUU
CTPOCHHMSI U CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BELIECTB U UX MPEBPALLCHUI;
BBISIBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUW C TOHATHUSMH W TIPEICTaBICHUSIMU
JIpYyTUX TpEeAMETOB ajsi 0ojieeé OCO3HAHHOTO MOHMMAHUA U OOBSICHEHHUS CYUIHOCTH
MaTEepUaIbHOrO €IMHCTBA MUPA; MCIOJB30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUA NS



OOBSICHEHHS ¥ TPOTHO3UPOBAHUS SIBICHUH, WMEIONUX €CTECTBEHHOHAYYHYIO
MIpUPOLY;

- chOpMUPOBAHHOCT, YMEHHMH HCIIOJb30BaTh HAWUMEHOBAHUS XUMHYECKHUX
COCIMHCHUN MEXKIYHAPOJHOIO COK03a TEOPETHUYECKOWM W NPUKIAAHONW XHUMHUU U
TPUBHUAJIbHBIC HA3BAHUS BEUIECTB, OTHOCSIIUXCS K M3YUYEHHBIM KJIACCaM OPraHUYECKUX
M HEOPraHMYECKUX COCIUHEHUW; UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIs
cocTaBiieHuss (opMyJsl HEOPTraHWYECKUX BEIIECTB, MOJCKYISPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIEHHBIX ¥ CKEJETHBIX) (OpMysT OpPraHMYECKUX BEIICCTB;
COCTaBJISITh YPAaBHEHHS XUMHUUYECKMX PEAKIMM U PACKPBIBATh MX CYIIHOCTB:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peaKkuuit MOCPEICTBOM COCTaBJIEHUS
AIIEKTPOHHOTO OajlaHCca ATUX PEaKIUi; peakluii MOHHOTO OOMEHa MyTEM COCTaBJICHUS
MX TIOJHBIX W COKPAILICHHBIX HOHHBIX YPAaBHCHWM; PEaKUHUN TUAPOJW3a, PEAKIUU
KOMILIEKCOOOpa3oBaHus (Ha MpPUMEpPE TUJIPOKCOKOMIUIEKCOB IIMHKA U allFOMUHUS);
MOJITBEPKIATh XAPAKTEPHbIE XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMH U 3ANUCSIMHU YPAaBHEHUN XUMHUYECKUX PEAKIINM;

- c(OpMHUPOBAHHOCTh YMEHUW KJIacCH(UIMPOBATh HEOPraHWMYECKHUe U
OpraHUYeCKHe BEIIeCTBA W XHUMHUYECKHE PEaKIMH, CaMOCTOSITEIbLHO BBIOMPATH
OCHOBaHUS WU KPUTEPUHM I KJacCHU(UKAIIUKA H3YyYaeMbIX XUMHYECKUX OOBEKTOB;
XapaKTepU30BaTh COCTAB W BAXKHEWIIME CBOMCTBA BEIECTB, IPUHAJICKAIIUX K
OTpENCNICHHBIM KjlaccaM MW TPYIIaM COCIUHEHUH (MPOCThIE BEIIECTBA, OKCHIBI,
TUJPOKCHUIBI, COJIU; YTIIEBOAOPOIbI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOJIBI, AJIbACTUIBI,
KETOHBI, KapOOHOBBIE KHUCIOTHI, CIOXHBIE S(PUPHI, KUPBI, YIIEBOJbI, AMHUHBI,
AMUHOKHCJIOTHI, OCJIKK); MPUMEHSITh 3HAHHUS O COCTABE M CBOMCTBaxX BEILECTB JJIs
AKCIIEPUMEHTAIBHON MTPOBEPKU TMIIOTE3 OTHOCUTEIBLHO 3aKOHOMEPHOCTEN MPOTEKAHUSA
XAMHUYECKUX PEAKIMK U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIIECTBIICHUS,

- c(OpMUPOBAHHOCT, YMEHHUM TOATBEPXKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPaTHOCTH W THUIA KOBAJCHTHOM CBS3M («O» M «T — CBS3b»), B3AMMHOTO BIIUSHHS
aTOMOB M TPYIINl aTOMOB B MOJICKYJIaX; a TakkKe OT OCOOCHHOCTEW pealn3aluu
PAa3JIMYHBIX MEXAHU3MOB ITPOTECKAHUS PEAKIIUM;

- cOPMUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh FJIEKTPOHHOE CTPOCHHUE aTOMOB
(B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUM) U HOHOB XUMHYECKHUX 3JIEMEHTOB 1-4
nepuonoB Ilepuomnueckont cucremsl .M. MeHaeneeBa W WX  BaJCHTHBIC
BO3MOXXHOCTH, MCIIOJIB3YSl TOHSTHS «S», «p», «d-2JIIEKTpOHHBIE» OpOUTANH,
DHEPreTUYECKUE YPOBHU; OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMM COCIMHEHUH 110 TIEPUOJIaM U TpyMIaM;

- BJAJICHUE CHUCTEMOM 3HAaHUKW O METOJAX HAy4YHOIO IIO3HAHUA SBIICHUU
MPUPOBI, UCIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaX M YMEHHUSIMH TPUMEHSATH 3TH
3HaHUS MPU DKCICPUMEHTAILHOM MCCICIOBAHUU BEIIECTB M ISl OOBSICHEHUS
XAMUYECKUX SBJICHUM, MUMEIOIIMX MECTO B MPUPOAE IMPAKTHYECKOW HEATEIbHOCTH
YEJIOBEKA U B IIOBCEHEBHOM KU3HU,

- ¢(hopMUPOBAHHOCTh YMEHHUI MPOBOAUTH PACUECTHI IO XUMUYECKUM (HopMyiaM
U YPaBHCHHSIM XHMHUYECKUX PEaKIHWA C HCIOJb30BAaHUEM (U3UYECKUX BEIHYMH
(maccel, oObeMa Ta30B, KOJMYECTBA BEIIECTBA), XapPaKTEPU3YIOIMIMX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PACUEThl IO HAXOXKICHUIO XUMHUYECKON (HOpMYIIbI
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BEII[ECTBA; pacueThl MacChl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIN
OJIHO U3 MUCXOJIHBIX BEIIECTB JIaHO B BUJE PACTBOpA C ONPEACIICHHOW MacCOBOW AOJIEH
PaCcTBOPEHHOT'O BEILIECTBA WM JAHO B U30BITKE (MMEET MPUMECH); pacyeThl MaCCOBOM
uim oOBEMHOM JOJIM BBIXOJIa MPOAYKTA PEAKIMHU; pacyeThl TermioBoro sddexra
peakiuii, 00beMHBIX OTHOLIEHUH T'a30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH M OLIEHUBAThH C
MO3UILIMNA IKOJOTUYECKON 0€30MacHOCTU MOCEICTBHs OBITOBOM U MPOU3BOJICTBEHHOMN
NEATETLHOCTH YEJIOBEKAa, CBS3aHHOW C TMEepepaOdOTKOW BEIIECTB;, HCIIOIh30BaTh
MOJYYEHHbIC 3HAHUS JJISI TPUHATHUS TPAMOTHBIX PEHICHUN MpOOJeM B CHUTYaIUsX,
CBSI3aHHBIX C XUMHUEH;

- c(OpMHUPOBAHHOCTh YMEHHH CaMOCTOSTEIHHO TUIAHUPOBATH W IPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (TOJIydeHHE M HW3YYEHHE CBOMCTB HEOPTaHUYECKUX WU
OpTraHUYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIMU YTIEBOJOPOI0B PA3IMYHBIX KJIACCOB
U KHCIOPOJCOAEPKAINX OPraHMYECKUX BEUIECTB, PEIICHUE HKCIIEPUMEHTAIbHBIX
3alad [0 paclo3HAaBaHUIO HEOPTaHWYECKUX U OPraHMYeCKUX BEHIECTB) C
COOJIIOJIEHUEM MpaBmil 0€30mMacHOro OOpalieHus ¢ BEIECTBAMU M J1TaOOpPaTOPHBIM
o0opynoBaHueM, (popMyIUpOBaTh L€ UCCIEIOBAHUSA, MPEIOCTABIATh B Pa3IUYHON
dbopme pe3ynbTaThl SKCIEPUMEHTA, aHAJTU3UPOBAThH U OLIEHUBATh UX JOCTOBEPHOCTH;

- c(hOpMUPOBAHHOCTh YMEHUU OCYIIECTBISATH ILE€JICHANIPABICHHBIA IMOUCK
XUMHUYECKON HMH(OpMAIMU B pa3IMYHBIX MCTOYHUKAX (Hay4yHas U ydyeOHO-Hay4yHas
JuTepaTypa, CpelicTBa MaccoBo nHpopMaluu, ceth UHTEpHET U Apyrue),KpUTUIECKU
aHaJM3UPOBaTh XMMUUYECKYI0 HH(pOpMaIUIO, NepepadaThiBaTh €€ U MCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueii;

- c(popMHPOBAHHOCTh YMEHUW OCO3HABAaTh OMACHOCThH BO3/ICUCTBHUS HA KUBbBIC
OpraHU3MBbl OMNpPEJEICHHBIX BEIIECTB, MOHUMAsl CMBICI TIOKa3aTelsl MpeaesibHOU
JIONMyCTUMON KOHILIEHTPAILIMKM, U TIOSICHITh Ha TMPUMEPAX CIOCOObl YMEHBIICHUS U
MPEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA.

Ilpogeccuonanvras HaNpaeieHHOCMb VUebHOU OUCYUNTIUHDL « Xumusiy
npearnoiaraeT  IeJCHANPaBICHHOS  IPUMEHEHHE  IEIarOTMYEeCKUX  CPEJICTB,
oOecrieurBaOIIMX HE TOJBKO (opMHpOBaHME y OOydYaromMXcs 3HAHUH, YMEHHUH,
HaBBIKOB 110 YYEOHOH AMCIUILIMHE, HO M Pa3BUTHE MHTEpeca K JaHHOH mpodeccuu
WU CIICIIHAIBHOCTH, IICHHOCTHOE OTHOIIEHHE, TPO(ECCHOHAIBHBIX KA4eCTB TUYHOCTH
OyIyIIero CrenuainucTa.

1.4. Kosiu4yecTBO 4acoB HA 0CBOEHHE MMPOrPaMMBbl Y4eOHOM TUCUMILIUHBI:
O6nwem OII 67 yacoB, B TOM 4HCIIE:
00s13aTeNIbHON ayTUTOPHOU y4eOHOM Harpy3Ku o0ydaromierocst 67 4yacos.



2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHHUIIIINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHO#l padoThl

Bup yueOHoii paboTbl O0bem yacoB
(B TOM 4mcJie Npo(hecCHOHATIBLHO-OPHUEHTHPOBAHHOE CO/IEPKAHUE)

O6bem OIl 67
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 67
B TOM YHCJIE!

JIEKLHMH, YPOKH 37
U3 HUX nPoheccuonaiIbHO-0pUEeHMUPOSAHHOE COOePIHCane 2
NPAKTUYECKHUE 3aHATHS 20
U3 HUX NPoPheccuonaIbHO-0pUEeHMUPOSAHHOE COOePIHCanUe 4
71a00paTOPHBIE 3aHATHS 10
IIpome:kyTouyHas arrecranus: (M @epeHHPOBaHHbIN 32a4eT




2.2 TemaTuuecKkuii miiaH u coaepkanue yueonoi gucuumanabl OJ1.07 Xumus

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, 1ad0paTopHble U MPAKTUYECKHUEe Oo0bem YpoBeHb Koani
pa3/iesioB U TeM 3aHATHS, CAMOCTOSITeIbHasI padoTa o0yyalouierocsi, Kypcosasi padora 4acoB O0CBOEHUA KOMIIeTeHIIHiA,
(mpoeKT) (eciu IpeayCcMOTPEHbI), HHbIe BU/bI y4eOHOl padoThl B (GopMupoBaHNIO KOTOPBIX
COOTBETCTBHU € Y4eOHBIM IJIAHOM CIOCOOCTBYET 3J1eMEeHT
( 8.m.4. npogheccuoHaIbHO-OpUEHMUPOBAHHOE COOepIcatLe) NporpamMmMbl
1 2 3 4 5
1 cemecTp 34 JInuHoCTHBIE,
MeTanpeaMeTHbIC U
Pa3nes 1. OcHOBBI CTpOEHUSI BelecTBa 6 [IPEAMETHBIE KOMIICTCHIIMH B
cootBercTBUU ¢ PI'OC
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 6
CtpoeHue aToM0OB CPEAHETO ODILETO
S — CoBpemeHHass Mojeib CTpoeHHss aroMa. CHMBOJIMYECKMH S3BIK XHMHH. 2 00pa3oBaHUs, YTBEPKIEHHOIO
>71eMEHTOB M XHUMUYECKMH ~ DNIEMEHT.  JJEKTpOHHas  KOH(QMIypalus  aroma. npukasom MunucrepcTsa
npupona Knaccudukanus XMMHUYECKUX DIEMEHTOB (s-, pP-, d-anementol). BanenTHble 1 obpasoBanus u Hayku P® ot
XHMHYECKOI cBsi3n | DIEKTPOHBL.  BaneHTHOCTh. DNEKTPOHHAs NPUPOAA XUMHUYECKOH CBS3H. 17.05.2012 Ne 413
DNEKTPOOTPULIATEILHOCTh. BUIbl  XUMHUYECKOW CBs3M  (KOBaJICHTHA,
MOHHAsl, METAJIJINYECKasi, BOJOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs
IIpakTnyeckoe 3amsaTme Ne 1 PemeHune 3agaHuil Ha HCIIOJIB30BAHHE
XUMUYECKOM CHUMBOJMKM M Ha3BaHUl COEIMHEHMH IO HOMEHKIATYpe
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOWM ¢ MNPUKIAJHOM XUMHH U
TPUBHANBHBIX  HA3BaHWW NS COCTABJICHUA  XUMHUYECKUX  (opmyn
JIBYXaTOMHBIX CO€TMHEHUM (OKCHIOB, CYJIb(PUIOB, TUIPUIOB H T.1.) U IPYTUX 5 5
HEOPraHUYECKUX COEAMHEHUH OT/IETbHBIX KJIACCOB.
[IpakTnueckue 3aaHusl HA YCTAHOBJIEHHUE CBSI3M MEXAYy CTPOCHHEM aTOMOB
XUMUYECKUX  DJIEMEHTOB M  MEPUOAMYECKUM  HM3MEHEHHEM  CBOICTB
XUMHUYECKUX DIJIEMEHTOB M MX COCJUHEHUU B COOTBETCTBHH C TOJOKEHHEM
[Iepronueckoit CUCTEMBI.
Tema 1.2. Copaepxxanue y4yeOHOro MaTepuasa 2




Iepuoguyeckui
3aKOH M TalJuua
JI.LA. MenaeneeBa

Ilepronnueckas cucremMa xumuyeckux d3nemeHToB J[[.M. Menaeneesa.
O®usnueckut  cmbicn  Ilepuogumueckoro 3akona J.M. Mengeneesa.
3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB, 00pa3yeMbIX
MMH TPOCTBIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUU C IIOJOKEHUEM
XHMHYECKOro 31eMeHTa B Ilepuoanyeckoi cucreme. MupoBO33pEHUYECKOE U
HayyHoe 3HaueHue Ilepmoandeckoro 3akona .M. MenneneeBa. IIpornossi
A.N. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKHMX 3JIEMEHTOB. Permienue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHHUI HAa XapaKTEpHU3aLUIO
XUMHUYECKHX DJJEMEHTOB «MeTauinyecKkue/HeMEeTaIUTNYeCKHEe CBOWCTBA,
3JIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHUM C HUX
AJICKTPOHHBIM CTPOCHHEM M TIOJIO)KCHHEM B TMEPUOJAMYECKON CHCTEME
xumMudecknx ssemMeHToB /.M. MenneneeBa»

Pazgen 2. Xumunuecku

€ peakuuu

12

Tema 2.1. Tunsl

Coaep:xanue yueOHOro MaTepuaJia

XHUMHYECKHX
peakuuii

Knaccugukaius 1 TUIIBI XUMUYECKUX PEAKLUI C yUacCTHEM HEOPraHMYeCKUX
BenlecTB. CocCTaBl€HME YpaBHEHUN pEaKUMH COEIMHEHUS, pa3lIoKEHus,
3aMelleHus, 0OMeHa, B T.4. peaKIMi TOPEeHNUs, OKUCIIEHUS-BOCCTAHOBIICHUS.
YpaBHeHm[ OKHUCIIEHHI-BoccTaHOBJIeHUS. CTeneHb okucieHus. OKUCINTEID
u BoccraHoBUTENb. (COCTaBICHHME W  YPAaBHUBAaHUE  OKUCIMTEIBHO-
BOCCTAHOBUTEIIBHBIX ~ pPEaKUUH  METOAOM  DJJIEKTPOHHOro  OarnaHca.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuu B IIPUPOJE,
MPOU3BOACTBCHHBIX MMPOHECCax U KU3HCACATCIbHOCTH OPraHu3MOB

IIpakTnyeckoe 3anaTue Ne2 KoinyecTBEHHbIE OTHOLIEHUS B XHMHHU.
OcCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XMMHUHU M PacueThl M0 YPaBHEHUAM
XUMUYECKHX peakiuil. Moylb Kak eguHuIa KOJWYECTBA BEIECTBa.
MounsipHas Macca. 3aKOHBI COXPaHEHUSI MAacChl U SHEPTUU. 3aKOH ABOTrapo.
Monsipablii 00beM ra3zoB. OTHOCHTENbHAsl TUIOTHOCTh Ta3oB. Pacuersl 1o
YPaBHEHHMSM XHMHUYECKUX PEAKLIUH C HCIIOIB30BaHMEM MAacchl, oObemMa
(HOpMaJibHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIlECTBA

Tema 2.2.

Coaep:xanue yueOHOro MaTepuaJia
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JIEKTPOJIMTHYECKA
A JUCCOlUAUs U

Teopus  snekTponuTHdeckol  guccouuanuu. HMoHBL.  DIEKTPOJUTHI,
HedIeKTpoNuThl. Peakuinu nonHoro oomena. CoctaBieHUe peakuii HOHHOTO

HOHHBII 00MeH oOMeHa IyTeM COCTABJIEHHWS WX TIOJHBIX M COKpAIIEHHBIX HOHHBIX 2
ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakUuU. 3aJaHUsl Ha COCTABJICHHUE
VMOHHBIX PEaKLIAMN.
KonTpoabsHnas padora Ne 1 CtpoeHue BelecTBa 1 XMMUYECKUE PEAKIUU 2
JlaGoparopHoe 3ansiTue Ne 1
JlaboparopHast pabota « THITBI XUMUYECKUX PEAKITUI.
HccnenoBanue TUNoB (110 COCTaBY M KOJMYECTBY UCXOAHBIX U 00pA3YIOIIMXCS 2
BELIECTB) U IPU3HAKOB XUMHUUYECKUX peakuuid. [IpoBeneHue peakiuii HOHHOTO
oOMeHa, OompeJeNieHne Cpeabl BOAHBIX PAacTBOPOB. 3aJaHUSl HA COCTaBIICHUE
HWOHHBIX peaKIHil
Pa3nean 3. CTpoeHue U CBOHCTBA HEOPraHUYECKHUX BelleCTB 16
Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia 4
Knaccudukanus,
HOMEHKIIATypa 1 [lpenmer Heopranmveckoil xumuu. Kiaccudpuranus HEOPraHUIECKUX
CTpOeHNe BenlecTB. IIpocTtele M ciokHble BeniecTBa. OCHOBHBIE KJIACCHI CIIOYKHBIX
HEOPraHMYEeCKNX BellecTB  (OKCUIBI, THJIPOKCHABI, KHUCIOTBI, COJHM). B3aumocss3b
BeIECTB HEOPraHMYECKUX  BEUIECTB. ArperaTHple  COCTOSIHHMS  BEIIECTBA.
Kpucrannmueckue wu amopduble BemecTBa. THIBI  KPUCTAITMYECKUX 2

peleToK (aToMHasi, MOJEKYJIsIpHasi, HOHHAs, METAJJIMYecKas). 3aBUCUMOCTh
¢u3nYecKuX CBOWCTB BEIIECTBA OT THUIMA KPUCTAIMYECKOW pPELIETKH.
3aBUCHUMOCTb XMMHYECKON aKTUBHOCTH BEILIECTB OT BUAA XUMUYECKOU CBSI3U
Y TUIA KpUCTAINIMYeCKON pemeTku. [IpuunHbel MHOrooOpas3us BEIIecTB

11




IIpakTyeckoe 3ansaTHe Ne 3

HomeHnkiiaTypa HEOpraHM4eCKHUX BEIECTB: Ha3BAHME BEIECTBA MCXOAS W3
UX XUMHUYECKOH (POPMYIIBI WM COCTABICHHE XUMHUYECKOH (hOPMYIIBI UCXOMAS
13 Ha3BaHus BemecTBa no MexayHapoaHou (MIOITAK) unu TpuBmansHOM
HOMEHKJIaType. PelieHne mNpakTUYeCKHX 3aJaHuil 1O KIacCHU(UKAIUH,
HOMEHKJIATYpe U XHUMHUYECKUM (QopMyjaM HEOPraHHMYECKHUX BEILECTB
pa3IMyYHbIX KJjaccoB (yrapHblii Ta3, YIJIEKUCIIBIA TIa3, aMMHaK, ralieHas
U3BECTb, HEraileHas HW3BECTb, NMUThEBAs coOJa M JPYTUX): Ha3bIBaTh U
COCTaBJIATH (POPMYJIBI XMMUYECKUX BEIECTB, OMPEACIATh MPUHAICKHOCTD
K KJ1accy.

Hctounnkn xumuyeckod MHPOpManuu (CpeAcTB MaccOBOW WH(pOpMAINH,
cetb HMurepHer wu apyrue). Ilowck wuHpOpMAIMK 1O Ha3BaHUSM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMYyIIaMm

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

Mertamnpl. OOmme Qusnueckue M XUMHYECKHE CBOICTBa METaUIOB.
Crioco0bl monydeHus. 3HAYCHHE METAIOB M HEMETAIUIOB B MPHUPOAE M
KHU3HEICATEIIFHOCTH YEIOBEKa U OPraHU3MOB.
IIpogeccuonanvro-opuenmuposannoe cooepircanue:

3HayeHWe PALMOHAIBHOTO TMHMTAaHUS JJIs  CHOPTCMEHOB C  LENbIO
BOCCTAHOBJIEHMS UX (U3UUYECKON pabOTOCIOCOOHOCTH ( BIMsIHME Haubosee
BaXHBIX MAaKpO- M MHKPODJIEMEHTOB: Kalbllis, MarHus, Kajius, Xpoma,
Keses3a, UHKa, ceneHa). Koppo3ust MeTaiioB: BHABI KOPPO3UH, CHOCOOBI
3aIUTHl METAJIJIOB OT KOPPO3UHU

Hemerannbl. OOuime ¢usnyueckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB.
Tunuyneie cBoiictBa HemeramnoB [V— VII rpynn. Knaccudukanus wu
HOMEHKJIaTypa CO€IMHEHHH HeMeTamoB. KpyroBopoTel OMOTE€HHBIX
3JIEMEHTOB B IIPUPOJE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB
(OKCHIIOB, THUJIPOKCHIOB, KHUCJIOT, cojied U JAp.). 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB MPOCTBIX BEIIECTB, BOJOPOJHBIX COEAMHEHHH, BBICIIUX
OKCHUJIOB U THIAPOKCHUIOB

JIn4HOCTHBIE,
MeTanpeIMeTHbIE U
IpeAMETHbIE KOMIIETCHIIUU B
cootBeTcTBUU ¢ PI'OC
CpeaHero oo1ero
o0Opa3oBaHMsl, YTBEPKACHHOTO
prKa3oM MuHHUCTEpCTBA
oOpa3oBaHus 1 Hayku PO ot
17.05.2012 Ne 413
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IIpakTnyeckune 3aHaTHA Ne 4 CocTaBleHHE YpPaBHEHHH XUMHYECKHX
peakuMi ¢ y4acTHEM IPOCTBIX U CIOXHBIX HEOPraHWYECKHUX BEIIECTB:
METaJUIOB U HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB U aM(OTEpHBIX
JJIEMEHTOB; HEOPIaHWYECKHUX KUCIOT, OCHOBAaHMM M  aM(OTepHBIX
TUIPOKCUI0B; HEOPIraHUUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOICTBA.
Pemlenne nNpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX  3aJaHUN  Ha
CBOWCTBA, COCTaB, IOJydyeHHE U O€30IaCHOE MCIIOJIb30BAaHUE BaKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON JIEATEIBHOCTH YelloBeKa
IIpogheccuonanvro-opuenmuposannoe cooepicanue:

OCOOEHHOCTb CBOMCTB COEIMHEHMH JBYXBAJIEHTHOIO M TPEXBAJCHTHOIO
JKelle3a, y4acTBYIOIMX B OOMEHHBIX IIPOLEcCaX B OPraHU3ME 4YElIOBEKa, a
TaKXe COCTUHEHUHN KaJbLUsl, MarHUs, [IMHKA.

Tema 3.3.
Wnentudukanys
HEOPTaHUYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

JladopaTopHoe 3ansiTue Ne 2

JlabopatopHass pabota «MneHTH(UKAIMA HEOPraHMYECKHX BEIICCTBY.
Pemenue OKCHCPUMCHTAJIBHBIX 3aja4 MO0 XUMUYCCKHUM CBOIICTBaM METAJIJIOB
¥ HEMETAJIJIOB, M0 PACIIO3HABAHHUIO M TOJYYCHUIO COCAMHECHUN METalIOB M
HEMCTAJIJIOB. I/II[CHTI/I(i)I/IKaIII/IH HCOPTaHNYCCKUX BCUICCTB C UCIIOJB30BaAHUEM
X (UBMKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KAaueCTBEHHBIX pEaKIUu.
KauecTBenHnble peakuuu Ha cynbdar -, KapOOHaT- U XJIOPUI-AHUOHBI, HA
KaTHOH aMMOHWUSI.

Kountpoabnas padora Ne 2 CBoiicTBa HEOPraHUYECKHUX BEIIECTB

JAD®K-cpexgnnii 6a/u1 10 TEKYIIMM OLCHKAM yCIIeBAeMOCTH

2 cemecTp

Paznea 4.

CTpoeHue 1 CBOIICTBA OPraHN4YEeCKUX BelIeCTB

18

Tema 4.1.

Coaep:xanue yueOHOro MaTepuaJia
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Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEILIECTB

IlosiBiIeHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [Ipeamer
OpraHUYecKOi XMMUHU. MecTo U 3Haue€HUE OPTaHUYECKOW XMMHUH B CUCTEME
€CTECTBEHHBIX HayK.

XUMUYECKOE CTPOCHHE KaK MOPSAJOK COEJIMHEHHUS aTOMOB B MOJEKYJe
COIIACHO MX BaJIGHTHOCTU. OCHOBHBIE NOJIOKEHUS TEOPUU XMUMHUYECKOIO
CTpPOEHUS OpraHuyeckux coeanHeHnit A.M. bytnepoBa. Yriaepoanslii ckener
OpraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO
cTpoeHust Mosiekyi. M3omepus u uzomepsl. [lonstue o ¢yHKIMOHATBHON
rpynme. Paaukan. [IpuHIune! KiaccupuKai OpraHMYecKuX COCTUHEHUH.
MexnyHnaponHas ~ HOMEHKJIATypa M IPHUHIMIBI  HOMEHKJIATYpPbI
opraHvueckux coeauHeHuu. IloHaTue 00 azoTcoiepKalMX COEIUHEHMSX,
OMOJIOTMYECKH aKTUBHBIX BellecTBax (yriieBojax, KHupax, Oenkax Hu [p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEpP, MOJUMEpP, CTPYKTYpHOE
3BEHO)

IIpakTuyeckoe 3ansaTue Ne S HoMmeHknaTypa OpraHM4eCKHX COEIMHEHHUU
OTIENBHBIX KJIAcCOB (HACBILICHHbIC, HEHACHIIIEHHbIE W apOMaTHYEeCKHUe
YIJIEBOAOPOABI, CIHPTHI, (EHOJBI, AIbACTUABI, KETOHBI, KapOOHOBBIE
kucinotsl U jp.) CocraBieHHE MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX
GopMyNl OpPraHMYEeCKMX BEIIECTB OTACIbHBIX KJIACCOB, HCIOJB3YS HX
Ha3BaHUs IO CHCTEMAaTH4YeCKOW M TPUBUAIBHONW HOMEHKIAType (ITHJIEH,
aleTusIeH, ruIepuH, GeHon, GopmManbaerul, YKCyCHas KHCIIOTa, TIIUINH).
Pacuetsl mpocreiiiielt ¢GopMynbl OpPraHMYECKOW MOJEKYJbl, HCXOIS U3
AJIEMEHTHOTO cocTaa (B %)

JInuyHOCTHEIE,
MeETaIpeMETHBIE U
MpeIMETHbIE KOMIIETCHIINH B
cootBercTBUU ¢ PI'OC
CpeIHEro o0IIero
o0pa3oBaHMUsl, YTBEPKACHHOTO
IIpUKa3oM MuHucTepcTBa
obpazoBanus U Hayku PO ot
17.05.2012 Ne 413

Tema 4.2. CBoiicTBa

Conep:xxanue yueOHOro MaTepuaJia

JImgHOCTHEIE,
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OpraHUYECKUX
COCTUHEHUN

DU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COCIAMHEHUW OTAEIBHBIX
KJIacCOB (OCOOCHHOCTH KJIAaCCH(PUKAIMK M HOMEHKJIATYyphl BHYTPH KJlacca,
TOMOJIOTHYECKUN sl U o01ast hopMyiia; nuzomepust; GU3NIECKue CBONUCTBA;
XUMUYECKHE CBOWCTBA; CIIOCOOBI IMOTYUYEHUS):

— TIpeleNbHbIE YIIIEBOJOPObI (AIKaHbI U LUKIOAIKaHbI). ['opeHue merana
KaK OJWMH M3 OCHOBHBIX MCTOYHHUKOB TEIUIA B MPOMBIILICHHOCTH U OBITY.
CBoiicTBa MNPUPOJIHBIX YIJIEBOAOPOJAOB, HAXOXKIACHUE B MPUPOJE U
MIPUMEHEHHUE AJIKAHOB;

— HempejaeNbHbIe (AQJKeHBbI, AJIKWHBI M aJKaJWEHbl) U apOMaTHYECKHUE
yriieBoAoposl. ['opeHue anernyieHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOIO
IJIAMEHM JJIsI CBAPKHU U PE3KU METAJLJIOB

— KHUCJIOPOJCOJIEPKAIEe COCAUHCHUS (CIHUPTBI W (EHOJBI, KapOOHOBBIC
KHUCIIOTHI ¥ 3QUPHI, adbACTUABl U KETOHBI, )KUPHI, YriaeBobl). [IpakTiudeckoe
IIPUMEHEHUE STUIECHIVIMKOIIS, TIIALIEPUHA, (enoua. [Ipumenenue
dbopManbaeruaa, aneTalbIeruaa, YKCYCHOM KHUCIOThL. Mplia Kak Ccolu
BBICIINX KapOOHOBBIX KHCIOT. MOIOIIIE CBOMCTBA MBLIA

— a3oTcojepiKallue COeOUHEHHS (aMUHBI W aMHHOKHCIOTHI, OENKH).
BricokoMonekynsipHble COEAMHEHUsS (CHUHTETUYECKHE U OMOJIOrMYecKHU-
aKTHBHBIE). MoOHOMEp, NOJUMEp, CTPYKTypHOe 3BeHO. Ilomumepuzanms
ATHJIEHA KaK OCHOBHOE HalpaBJ€HHE €r0 UCIOJIb30BaHUS.

I'eneTnueckas CBsI3b MEXKy KJIacCaMH OPraHUYECKUX COCTMHEHUN

IIpakTuyeckoe 3anaTue Ne 6 CBolicTBa OpPraHUYECKUX COEAMHEHUN
OTJENBHBIX KJIacCcOB (TpUBHANbHAas W MEXIAyHapoJaHas HOMEHKJIATypa,
XUMHYECKHE CBOMCTBA, CIOCOOBI MOJY4YEeHMsI): TpeAesbHble (alKaHbl U
IUKJIOAJIKAHbl), HeNpeJeNbHble (aJKeHbl, QJIKHUHBI M aJKaJUEHbl) WU
apoMaTHYECKHE YIJIEBOJOPO/Ib, CIUPTHI U (EHOJIbI, KApOOHOBBIE KUCIOTHI U
3pUpHl,  AIBAETUABI M KETOHBbl, aMHMHBI U  AMHHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs. 3aJaHHsl Ha COCTAaBJICHHUE ypaBHEHUI
XUMHUYECKHUX PEAKIUi C yYaCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHMM MX
COCTaBa U CTPOCHUS

MeTanpeIMETHBIC 1
HpeIMETHBIE KOMIICTEHINN B
cootBeTcTBUU ¢ PI'OC
CpeIHero o0Iero
00pa3oBaHUsl, YTBEP)KICHHOTO
npuKa3oM MuHHCTEpCTBa
oOpa3oBanus u Hayku PO ot
17.05.2012 Ne 413
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IIpakTnyeckoe 3anaTue Ne 7 CocTaBieHHE CXEM peakUuil (B TOM YHCIIE 1O
IIPE/UIOKEHHBIM LIEN0YKaM IPEBPAIIEHUI), XapaKTepU3yIOIUX XUMHUECKUe
CBOWCTBA OPraHUYECKHX COEAMHEHHH OTIENBHBIX KIAcCOB, CHOCOOBI HUX
IIOJyYeHHUs W Ha3BaHHE OPraHWYECKUX COEAMHEHHM IO TPUBHAIBHOM MU
MEX1YHapOAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.

Pemienue nmpakTUKO-OpUEHTHUPOBAHHBIX TEOPETUUYECKUX 3alaHUM Ha CBONCTBA
OpPraHMYECKUX COECAUHEHUN OT/IEIbHBIX KJIACCOB

JlabopaTopHoe 3ansitme Ne 3 JlaGopatopnas paborta «lIpeBpamieHus
OpPraHn4YCCKUX BCIICCTB IIPpHU HArpCBaHUMN)). HonyquI/Ie 9TWJICHA U U3YYCHUC
€ro CBOICTB. MojenupoBaHue MOJEKYJT U XUMHUYECKHX IMpEBpalleHui Ha
IIpUMepe 3TaHa, ITUJIEHA, alleTUIIEHa U JIp.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
NIpUMEHEHUE B
OBITOBOH U
MPOU3BOJICTBEHHON
EeSTETLHOCTH
yeJIoBeKa

Coaep:xanue yueOHOro MaTepuaJia

buooprannueckue coenuHenus. [IpuMenenne u Ouojoruyeckas poJib
yraeBonoB. OKHUCIIEHHE  YIVIEBOAOB — HCTOYHHUK DOHEPIrUU  JKUBBIX
opranu3MoB. O0iacTH TpUMEHEHHsS aMHHOKHUCIOT. lIpeBpamienus OeiakoB
nuiM B opraHusMe. buonornueckue QyHkuuu OenkoB. buonmormueckue
¢GyHKIMY KkUpoB. Pob opraHndeckoi XMMHUH B pELIEHUH MTPOOJIeM MUIIEBOM
0e30macHOCTH

Ponp oprannyeckoil XMMUM B pEIIEHUH MpOOJIEM SHEPreTH4ecKon
0€30IaCHOCTH, B pPa3BUTMHM MEAMLMHBI, CO3JaHMHM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB OJHEPruu (aJlbTEpPHATUBHBIE HCTOYHUKU HHEPIHH).
OnacHOCTh BO3ACHCTBHSI Ha KMBBIE OPraHHU3MBbl OPraHUYECKUX BEILLECTB
OTJIENbHBIX KJIAcCOB (YTJ€BOJOPOAbI, COUPTHI, (PEHOIIBI, XJIOPOPTaHUYECKUE
OPOM3BOJIHBIE, AalbAECTHABI M JIp.), CMBICI TIOKa3aTens MpelelbHO
JIOITyCTUMOM KOHLIEHTpaluu

JlaGopatopHoe 3ansatue Ne 4 JlaGoparopHas pabota: «MneHtuduxanms
OpPTaHUYECKUX  COCNMHEHHWH  OTHENBHBIX  KiaccoB»  MpeHTHUKaIms
OpPraHUYeCKUX COEAMHEHHUH OTAEIbHBIX KJIAcCOB (Ha MpHUMEpE abAErHJIOB,
KpaxMaja, yKCyCHOU KUCJIOTHI, OCJIKOB | T.II.) C HCIIOJIb30BaHUEM UX (DU3UKO-
XMMHUYECKHX CBOMCTB M XapaKTEPHBIX Kaue€CTBEHHBIX peakiuid. JleHaryparus
Oenka mpu HarpeBaHuu. lIBeTHble peaknun OenkoB. Bo3HUKHOBEHHE
AQHAJIMTUYECKOTO CUTHaJTa C TOYKH 3PEHUS XUMHUYECKHX IPOLECCOB IPH
MPOTEKAaHWN KAYeCTBEHHOH pEaKIMH, IO3BOJTIONICH WACHTH(QHINPOBATH
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MNPpCAJIOKCHHBIC OPraHNYCCKUC BCIICCTBA

KonTtpoabsnas padora Ne 3 CtpykTypa U CBOICTBA OPraHUYECKUX BELLECTB

Pa3zngen 5. Kunernueckue u TEPMOAUHAMHUYECCKHUE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHYECCKHUX

peakuuit

CkopocTb Copaepxxanue yueOHOIro MaTepuasa

XUMHUYECKHUX JlnunocTHBIC,
PpeaKImii. CKOpOCTh peakiuy, €¢ 3aBHCUMOCTh OT PA3JIMYHBIX (PAKTOPOB: MPUPOJIBI MeTaIpeaMeTHbIE 1
XuMHuecKkoe pearupyromux  BCLICCTB,  KOHLCHTpaluMW  Pearupyromux  BEIICCTB, MPEIMETHBIC KOMIIETCHIUH B
paBHOBecHe TEMIIEPATYPHI U IDIOMAAN PEAKIIMOHHON TOBEPXHOCTH. TeruioBbie 3D QeKTh COOTBETCTRHH ¢ DIOC

XUMUYECKHUX peakUuid. DK30- U S3HIOTEPMUUECKUE, PEAKIUU.
O6parumocTh peakiuii. XUMHUYECKOE PAaBHOBECHE U €r0 CMEIICHHUE IMOJ
NEHCTBUEM Pa3TUYHBIX (PAKTOPOB (KOHILIEHTPALIUS PEAareéHTOB WM MPOIYKTOB
peakiuu, IaBlieHWe, TeMmIeparypa) Uil CO3JaHHUs ONTUMAJIbHBIX YCIOBHUH
MpOTEKaHus XUMHUYecKuX mpoueccoB. [Ipuniun Jle HlaTense

IIpakTnyeckune 3ansaTuss Ne 8 PenieHue npakTHKO-OPUEHTUPOBAHHBIX
3aJlaHUil Ha aHanu3 (AKTOPOB, BIUAIOIIMX HA W3MEHEHHE CKOPOCTH
XMMHUYECKON peaKklMu, B T.4. C MO3UIMHA 3KOJIOTMYECKH IIeIecO00pa3HOro
MOBENEHUs B OBITY U TPYAOBOH JAEITEILHOCTH B LIENSAX COXPAHEHUSI CBOETO
3J0pOBb U OKpYXKalolled MpUPOAHOU cpeabl. PerieHue npakTHKoO-
OpPHUEHTHPOBAHHBIX 33JaHUN Ha NpuMeHeHue npuHnuna Jle-lllarense s
HaXOX/ICHUs HANPABJICHUs CMEILEHUS PAaBHOBECHS XMMHMUYECKON PEAKLUU U
aHaJIU3 (PaKTOPOB, BIUSAIOLIMX HAa CMEIIEHNE XUMUYECKOTO PAaBHOBECHS

Pa3nes 6. PacTBopbl

Tema 6.1.

Conep:xanue yueOHOro MaTepuaJia

CpenHero o0Iero
00pa3oBaHUsl, YTBEPKICHHOTO
npuKa3oM MuHHCTEpCTBa
oOpa3oBaHus 1 Hayku PO ot
17.05.2012 Ne 413
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ITonsaTue o pactBopax

PactBopenne kak (¢usnko-xummuueckuii mporecc. PactBopbl.  CrocoOb
IIPUTOTOBJICHUS pacTBOPOB. PacTBopuMocTh. MaccoBast 101151 paCTBOPEHHOTO
BeniecTBa. CMbICH MOKa3aTeNs MpeieabHO JOMYCTUMON KOHIEHTPALMU U €T0
UCIOJIb30BaHUE B OLICHKE HKOJIOTUYECKOM 6€3011aCHOCTH.

[TpaBuia 3KOJOTHYECKU IIETIECOO0PA3HOTO MOBEACHUS B OBITY M TPYIOBOM
JEATEIIBHOCT B LEISX COXPAHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH
IIPUPOJHOM Cpelpl; ONACHOCTb BO3ICHCTBUA HA JKMBBIE OpPraHU3MBI
OIPECIICHHBIX BELIECTB.

Pemenne npakTHMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/JaHUN Ha pPacTBOPHL,
UCIIOJIb3yeMble B ObITOBOM U MPOU3BOACTBEHHOMN AEATEIILHOCTH YEI0BEKa

Tema 6.2.
Hccnenosanne
CBOMCTB PacTBOPOB

Conep:xanue yueOHOro MaTepuaJa

JlaGopaTtopnoe 3ansatue Ne 5 JlaGoparopnas paborta «lIlpurotoBienue
PacTBOPOBY. [IpuroroBnenre pacTBOpPOB 3aJaHHOM (MaccoBoil, %)
KOHLEHTpaLuH (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMU) U OIIPEIEIICHNE
cpezbl BOJHBIX pacTBOPOB. Perienue 3a1a4 Ha NPUTOTOBJICHNUE PAaCTBOPOB

Pa3zpnen 7. Xumusi B ObITY U IPON3BOJACTBEHHOM /1eATEJIbHOCTH YeJIOBEKA

Tema 7.1 Xumus B
OBITY U
MIPOU3BOACTBEHHOMN
JIeITeIIbHOCTH
YyelloBeKa

Conep:xanue yueOHOro MaTepuaJa

Hogeitme Q0CTHMXEHHUST XMMUYECKOWM HAyKM W XUMHYECKOW TEXHOJIOTHH.
Ponp xumuu B 0OecredeHHH IKOJIOTUYECKOM, YHEPreTUYECKOW U MHUIIEBOU
0€30MacHOCTH, pa3BUTHM MeIWIUHBL. [IpaBuia ToMcka ¥ aHaau3a
XUMHUYECKON HH(OpMAIMK W3 Pa3IMYHBIX HCTOYHMKOB (Hay4yHass U y4eOHO-
Hay4Has JINTepaTypa, CpeJICTBa MacCOBOM MHpopMaIuu, ceTb IHTepHeT)

IIpakTuyeckoe 3anaToe Ne 9 [lomck M aHanM3 KEHWCOB O NPUMEHEHHUH
XUMHUYECKMX  BEIIeCTB M TEXHOJNOTMH ¢  yuyeToM  Oyaymieit
MpOQECCHOHAIBHON JEATEIPHOCTH TIO0 TeMaM: Ba)KHEHIIINE CTPOUTEIhHBIC
MaTepuaybl, KOHCTPYKLIMOHHBIE MaTepuaibl, KPacKH, CTEKIO, KepaMHKa,
MaTepHralbl JJId OJJCKTPOHHKHW, HaHOMATCpHajibl, TCKCTUJIIBHBLIC BOJIOKHA,
UCTOYHUKHA DHEPruM, OpraHuyecKue U MUHEpalbHble YyJI00peHus,
JIEKapCTBEHHBIC BEIIECTBA, ObITOBas XuMmusa. 3amuta: [IpeacraBieHue
pe3ysbTaTOB peleHHs KecoB B (hopMe MUHU-I0KIA1a C IPE3CHTALEH.
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IIpakTyeckoe 3ansiToe Ne 9 Ilouck M aHanu3 KeiicoB O NPUMEHEHUU
XMMHYECKMX  BEIIeCTB M TEXHOJOrMd ¢ ydetoM  Oyaymiei
po(heCcCHOHANTLHOM JIEATEIIBHOCTH 0 TeMaM: BAKHEHIINE CTPOUTEITHHBIE
MaTepHuaibl, KOHCTPYKLIMOHHbIE MaTepuaibl, KpacKd, CTEKJIO, KepaMmHKa,
MaTcepHralibl JJid OJJICKTPOHHUKH, HaHOMATCpHUaJbl, TCKCTHUJIbHBIC BOJIOKHA,
UCTOYHUKHM DHEPruM, OpraHMYeckKue U MUHEpalbHble yJ00peHus,
JICKapCTBCHHLIC BCIICCTBA, OBITOBAsT XUMHSL.
HDOd)e()CMOHCl.YbHO'O,DLteHInMDOGCZHHO€ COde,DJfCClHLle:

PaL[I/IOHaJIbHOC MNPUMCHCHUC BUTAMUHOB, MHUKPOIJICMCHTOB W IHIICBLIX
J00aBOK B JI€TE CIIOPTCMEHOB.

3ammra: [IpencraBnenne pe3ynbTaTOB pEIICHUS KEHCOB B (opMe MHHU-
JIOKJIa/1a C Tpe3eHTaluei.

IIpome:xxyTouHasi arTecTanus mo gucuumnanne (auddepeHupoBaHHbIH 324€T)

Bcero

67
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3. YCJOBMSA  PEAJIMBALIMM  TPOTPAMMBI  VUYEBHOM
TV CHUILIAHBI

3.1 TpeboBaHuss K MHUHMMAJBHOMY  MATEpPHAJIbHO-TEXHHYECKOMY
o0ecreyeHN 0 y4eOHOM TUCIUTIIUHBI:

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, J1abopaTOpuM XUMHUU JJI1 TPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA,
MPaKTHYECKUX, JJAOOPATOPHBIX 3aHSATHH, B TOM YHCIIC TPYIIOBBIX, MHAUBUIYAJIbHBIX,
MMCbMEHHBIX, YCTHBIX KOHCYJbTAIlMH, TEKYIIETO KOHTPOJSA U IMPOMEKYTOUHOU
aTTECTaIUH.

O6opynoBaHue:

- pabouee MeCcTo Mperno aBaTes;

- CIIELMATIM3UPOBAaHHAsA MEOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yUarOIuXCs);

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTra 00ydeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HATIISIIHBIE  TOCOOMS:  TUTaKaThl, y4eOHO-HAIJISAJHBICE  ITOCOOMS,
obecrieunBaroIMe TeMaTUUEeCKUEe UILTFOCTpAIMU 10 pabodelt mporpaMMe JUCIMUILUIHHBI,
B TOM YHCJIE, BUC0-ayIM0 MaTepHUAIIbl, KOMITBIOTEPHBIE ITPE3CHTAIUH.

KomnproTep mMeeT HOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
rI00aIbHyI0 ceTh MIHTEepHeT, OCHAIIEH JUIEH3HOHHBIM IIPOTrPAMMHBIM 00ECIICUESHUEM.

3.2. Y4yeOHO-MeTOAMYECKOe U UHPOPMAUMOHHOe  olecrneyeHHe
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoOBHBIE YUeOHbIe U3TaHUS

1. I'abpuensa O.C. Xumus. 10 kiacc. YueOnuk. ba3zoBeiii ypoBeHb. — MockBa:
ITpoceemenune, 2024.- 128 c.

2. T'abpuensn O.C. Xumus. 11 knacc. YueOHuk. ba3oBwiii ypoBeHb.— MocKkBa:
ITpoceemienune, 2024.- 128 c.

3.Apremenko A.W. Oprannueckas xumus: yueOHuk /AWM. ApreMeHko.- 5-¢ u3.,
ucnp.- MockBa: KHOPYC, 2020.- 536¢.- (Cpennee npodeccnonaapHoe oOpa3oBaHue).
ISBN 978-5-406-00916-1

4.EcrtectBo3nanue. Xumus/ 'abpuensa O.C. , Octpoymos WN.I'. - 6-¢ u3z., crep.
— M.: Akanemus, 2020.- 240c.https://academia

JlonmosiHUTEIbHBIE YUeOHbIEe U3IaHMS

5.Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos A.A., Jlynun B.B.;
nox pea. Jlynuna B.B. Xumusa. 10 kiacc. YueOnuk. bazoBbiii ypoBeHb. — MockBa:
[Ipocsewmenue, 2024.- 224 c.

6.Epemun B.B., Ky3ssmenko H.E., Tepenun B.U., [po3nos A.A., Jlynun B.B.;
nox pen. Jlynmna B.B. Xumus. 11 knacc. YueOnuk. ba3oBbiii ypoBeHb. — MockBa:
[Ipocsemenue, 2024.- 224 c.


https://academia/

7. Apremenko A.W. Opranuueckas xumus: yueOHuk /A.H.Aptemenko.- 5-e u3m.,
ucnp.- u goi.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

HNuTepHeT-pecypcebl

8. DnexkTpoHHBI pecypc 1mudpoBoil  oOpazoBatenbHOM cpeasl  CIIO
PROFo6pazoBanue;

9.www.hemi.wallst. ru (OOpa3zoBarenbHbIN CAaUT AJIs HIKOJIBHUKOB « XUMUSD).

10.www.alhimikov.net (O6pa3oBaTenbHBIN CAWT JIJIS IKOJILHUKOB).

MeTtoauyeckue ykazaHus AJs 00y4arolHUXCs 110 OCBOEHUIO THCIIUIITHHBI

11. Meroauyeckue ykazaHus sl 00y4YaIOUIUXCS 10 BBITOTHEHHIO TPAKTHUECKUX
pabor.

12. MeTtoauueckue yka3aHust JIs1 00y4aroIuXcs O BHIOTHEHHIO JIA0OPATOPHBIX
pabot
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4. KOHTPOJIb M OIEHKA PE3YJbBTATOB OCBOEHUSI YYEBHOH

JANCHUITIJINHBI

4.1.

DopMbI 1 METOAbI KOHTPOJISI U OLIEHKH Pe3yJbTATOB 00y4eHH sl

PesyabTaTsl 00yyeHus

DopMbI U METOBI
KOHTPOJISl M OlleHKH
pe3yabTaToB
o0yueHust

JUYHOCMHbIE:

- OCO3HaHHE OOYYAIOUIUMHUCS  POCCHHCKOH  Tpa)kKTaHCKOMH
UJICHTUYHOCTH;

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOONPEEIIECHHUIO;

- HaJlM4re MOTHUBALMU K 00YYEHUIO U JUYHOCTHOMY Pa3BUTHIO;

- LICJICHANIPABJICHHOE Pa3BUTHE BHYTPECHHEH NO3WUILMHU JIMYHOCTH
Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX LEHHOCTEM HaponoB Poccuiickon
®denepanun, HCTOPUYECKUX U HAUMOHAIBHO-KYJIBTYPHBIX TpPaJUIIHM,
(hOpMHPOBAHHE CHCTEMbI 3HAYMMBIX IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILUHUOHHOTO MHPOBO33pPEHUs, MIPABOCO3HAHUSA, SKOJOTHYECKON
KYJIBTYPBI, CIIOCOOHOCTH CTaBUTH IIEJIA U CTPOUTD KU3HECHHBIC TIJIAHBI;

- YYBCTBO TOPAOCTH M YBaXXEHUS K HCTOPUU MU JOCTUIKEHUSIM
OTEYECTBEHHON XMMHYECKON HAYKW; XUMUUYECKU TPAMOTHOE NTOBEJICHHE B
npodeccuoHaNbHON JIeATENHbHOCTH W B OBITY MpU OOpalieHHH C
XMMHYECKUMH BEILIECTBAMHU, MaTEpUaAIaMU U MPOLECCAMU;

- TOTOBHOCTh K TPOJODKEHUIO OOpa3oBaHMsI W TOBBIMICHUS
kBanukanu B H30paHHOW NPOPECCHOHATIBHOW JESTENIbHOCTH U
00BEKTUBHOE OCO3HAHHUE PO XUMUYECKUX KOMITETEHIIHI B 3TOM;

- YMEHHME HMCIOJIb30BaTh JOCTHKEHUS COBPEMEHHON XMMHUYECKOU
HAyKM W XHMHYECKHUX TEXHOJOTHH [UIsi TMOBBIIIEHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO  pa3BUTHUA B  BBIOpaHHOW MpodecCHOHATHHOU
JIeSITEIbHOCTH;

Memanpeomemuule:.

- OCBOCHHBIE OOYYAIOIIUMHUCS MEXKIPEAMETHbIE TIOHATUS U
YHUBEpCalbHbIe y4eOHbIE NEUCTBHUS (PEryasTUBHBIC, MO3HABATEIbHEIE,
KOMMYHHKATHUBHBIE);

- CIIOCOOHOCT, HX HCIIOJB30BaHUS B IO3HABATCILHOM U
COLIMAJIbHOW MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO
U OCYIICCTBJICHHIO Y4Ye€OHOW JesATEIbHOCTH, OpraHU3AlNH Y4eOHOTO
COTPYIHUYECTBA C TMENAarOTHYeCKUMH PAOOTHUKAMU M CBEPCTHUKAMH, K
YYaCTHIO B IOCTPOSHUH WHINBHIYAIBHOU 00pa30BaTEIbHOM TPACKTOPHUH;

- OBJIaJICHUE HABBIKAMH Y4€OHO-HCCIIEeI0BATENbCKOM, TPOSKTHOM U
COITMAJIBHOM ACSITEIBbHOCTH;

- HUCHOJIb30BAaHWME  PAa3NUYHBIX  BHJOB  IO3HABaTEIbHOM
NESTETLHOCTH M OCHOBHBIX HHTEIUIEKTYAIbHBIX Omepanuil (MOCTaHOBKU
3amaun, (GOpMYIUPOBAHUS TUIIOTE3, aHANW3a W CHHTE3a, CPABHECHHS,
0000IIeHNS, CHUCTEMAaTHU3aIlii, BBIABJICHHUS MPUIHMHHO-CIEACTBEHHBIX
CBsI3€H, TMOWCKA aHAJIOTOB, (DOPMYITHPOBAHUS BBIBOJOB) ISl PEIICHUS
MOCTABJICHHON 3aJayd, MPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMS
(HaOnrofeHusl, HAYYHOTO OKCIEPUMEHTA) IS HW3YYCHHUS Pa3IHuHBIX
CTOPOH XHUMHUYECKUX OOBEKTOB W TMPOIIECCOB, C KOTOPHIMH BO3HHUKAET
HEO0XOAMMOCTh CTAJIKUBAThCs B MpodecCHOHATBLHOM cdepe;

Texkymui KOHTPOJIb:
- ONPOC YCTHBIN
(ppoHTaANBHBI);

- BBIIIOJIHEHHUE
nabopaTopHOI
paboTHI;

- BBITIOJTHEHUE
MPaKTUYECKOU
paboThI
(MHAMBUYaTbHAS
dhopma paboThI)

[Ipomexxyrounas
arrecraius B hopMme:

1 cemectp - npyrue
(OpPMBI KOHTPOJIS
(cpennuii Gann no
TEKYIIUM OI[CHKaM
yCIIEBaEMOCTH)

2 cemecTp —

g depeHIpOBaHHBIN
3a4er

Meron npoBeneHus
IIPOMEKYTOUHON
aTTecTanuu 2
CEMeCTpa: BBIIIOJIHEHNE
KOMILIEKCHOTO 3aJjaHus
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- HUCIOJb30BaHUE PA3JIMYHBIX HMCTOYHHMKOB Ui TOTy4YEHUS
XUMHYECKOH HH(pOpMammu, yMEHHE OIICHHTHh €€ JOCTOBEPHOCTH s
JOCTUKEHHS XOPOIIUX Pe3ybTaToOB B podecCHOoHANBHOM chepe;
npeaMeTHbIE:

- c(OPMUPOBAHHOCTD MPEACTABICHUN: 0 MaTEepUATIHLHOM €IUHCTBE
MUpa, 32aKOHOMEPHOCTSX W IMO3HABAEMOCTH SIBJICHHI TPUPOJIBI; O MECTE U
3HAYEHUH XUMHH B CHCTEME €eCTECTBEHHBIX HAayK U €€ poiu B
00eCTneYeHNN YCTOMYMBOTO Pa3BUTHS YEIIOBEUSCTBA: B PEIICHUU TIPOOIIeM
9KOJIOTMYECKOM, SHEPreTH4YeCKON U MUILEBOI 0€30IacHOCTH, B Pa3BUTUHU
MEHIIMHBI, CO3/IaHUU HOBBIX MATEPUAIOB, HOBBIX UCTOYHHKOB dHEPTHH,
B 00€CreuYeHNU PalMOHATILHOTO MPUPOIONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33PEHUS W OOIICH KyIbTyphl YEJIOBEKa, a TAKKE IKOJIOTHUECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3JJ0POBBIO U IIPUPOTHOMN Cpelie;

- BJIAQJICHUE CHCTEMOW XMMHWYECKUX 3HAHUH, KOTOpas BKIIFOYACT:
OCHOBOIOJIAraolue TMOHATUS (IOMOJMHUTEIPHO K CHCTeME IOHATUMN
0a30BOr0 YpOBHSI) - W30TOIIBI, OCHOBHOE M BO30YKICHHOE COCTOSHUE
aToMa, THOpUAM3AIIHs aTOMHBIX OpOUTaNlel, XUMUYeCKas CBA3b («G» U «TT
— CBsI3bY», KpATHBIC CBSI3HM), MOJIAPHAS KOHIEHTPAIUsS, CTPYKTypHas
dbopmyna, wuzoMepus (CTpyKTypHasi, TeoMeTpuueckas (LHC-TpaHC-
W30MEpHsi), THIBI XUMUYECKHX pEaKIuid (TOMO- U TeTePOTCHHEIE,
oOpatuMble W HeoOpaTUMBbIC), PpPacTBOPHI (MCTUHHBIC, JIUCIEPCHBIC
CUCTEMBI), KPUCTAUIOTUAPATHI, CTEIECHb JWCCOIUAINH, JJICKTPOIIU3,
KpEeKMHT, pUPOPMHUHT); TEOPUHM U  3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PCHUYECKUE  3HAHWS, JICKAIIME B  OCHOBE IIOHUMAaHUS
MPUYUHHOCTHY M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHM, COBpEMEHHbBIC
MPEJICTABJICHHUSI O CTPOCHHWM BEIIECTBA HA aTOMHOM, MOJICKYJISIPHOM H
HAJMOJICKYJIIPHOM YPOBHSIX; MPEACTABICHUS 0 MEXaHU3MaX XUMHUYECKHIX
peaknui, TepMOJAMHAMUYECKUX M KHUHETHUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O XHUMHYECKOM PABHOBECHH, JUCIEPCHBIX CHCTEMax,
(dakToNOrMuecKue CBEICHUS O CBOWMCTBAaX, COCTaBe, TMOJIYyYECHUH U
0e30MacHOM  HUCIOJB30BAHWM  BAKHEHIIMX  HEOPraHWYECKHX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH J1eATEIHbHOCTH YEJIOBEKa;
O0MIMX HAYYHBIX MPUHITUIIAX XUMHUYECKOTO MPOU3BOJCTBA (HA TIpHMEpe
MPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaka, METaHola, mepepaboTKu
He(Tn);

- c(OPMUPOBAHHOCTh YMEHU BBISIBIATH XapaKTEPHbBIE MPHU3HAKU
U B3aWMOCBSI3b HM3YyYCHHBIX TIOHATHUH, TPUMEHSATH COOTBETCTBYIOIINC
MOHATHSI TIPU ONHCAHUW CTPOSHUS W CBOMCTB HEOPraHWYECKUX U
OpPraHWYECKUX BEIICCTB M WX NPEBPAIICHHI; BBISBIATH B3aHMMOCBS3h
XUMHYECKUX 3HAHUM C TOHATUSAMU ¥ MPEACTaBICHHUSIMH JIPYTHX
MPEeIMETOB /sl 00Jiee OCO3HAHHOTO MMOHUMAaHUS W O0BSICHEHHUS CYIIIHOCTH
MaTepUaIbHOTO €IMHCTBA MHPA; UCIIOJIb30BATh CHCTEMHBIE XMMHUYECKUE
3HaHWUS JUIS OOBSCHEHUS U TPOTHO3UPOBAHUS SBJICHHHA, WMEIOIIHX
€CTECTBEHHOHAYUYHYIO PUPOTY;

- c(opMHpPOBAaHHOCT, YMEHUH WCIOJIL30BaTh HAMMCHOBAHUS
XUMHUYECKUX COCIUHEHUN MEXIyHApOIHOTO COK03a TEOPETHYECKOH U
MPUKJIATHON XUMHUH U TPUBHAILHBIC HA3BAHUS BEIIECTB, OTHOCSIIIUXCS K
W3YYCHHBIM KJIacCaM OPTaHUYECKUX M HEOPraHWYEeCKUX COCIMHEHUN;
WCIIOJIb30BaTh XWMHUYECKYI0 CHMBOJIMKY JIJII COCTABJICHUS (HOPMYIT
HEOPTaHMYECKUX  BEIIECTB,  MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIICHHBIX M CKEJIETHBIX) (HOpPMYJ OpraHUYECKHX
BEIIECTB; COCTABIISITh YPABHEHUS XUMUYECKUX PEAKIIUN U PACKPBIBATH HX
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CYIIHOCTb: OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA IOCPEICTBOM
COCTAaBJIEHUS JIEKTPOHHOIO OajaHca 3THX peakUui; peaklUuid HOHHOIO
oOMeHa NyTeM COCTABJICHHS WX IIOJHBIX U COKPAUICHHBIX HOHHBIX
yYpaBHEHUH; peakIuil TUApPOIN3a, PEakiMil KOMILIEKCOOOpa3oBaHus (Ha
npuMepe TUAPOKCOKOMIUIEKCOB ILIMHKA W alIOMUHUSA); TMOATBEPKAAThH
XapakTEepHble XUMHUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOIIUMHU
SKCIEPUMEHTAMM U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIUM;

- c(hOpMUPOBAHHOCTh yMEHUM KIIaCCH(PUITPOBATH
HEOPraHUYECKHEe W OpPraHWYECKHE BEUIECTBA M XUMHUYECKHE pEaKIMH,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS U KPUTECPUU I KIACCUPUKALIUN
U3Y4aeMbIX XHMHUYECKHX OOBEKTOB; XapaKTepu3oBaThb COCTaB U
BAOKHEWIIIME CBOMCTBA BEIIECTB, MPUHAJICKAINIUX K OIMPEACICHHBIM
KjlaccaM M TpylnaMm COeQUHEHHH (IIpOCThle BEIeCTBA, OKCHJIBI,
THIPOKCHUJIBI, COJIM; YTIIEBOAOPOJIBI, TIPOCThIE 3PHPHI, CHUPTHI, (HEHOIIBI,
aJbJIETH/Ibl, KETOHBI, KapOOHOBBIE KHUCIOTHI, CIOKHBIE I(PUPHI, KHUPHI,
YIJIEBO/IbI, AMUHBI, AMUHOKHCIIOTHI, O€JIKHN); TPUMEHSATH 3HAHUS O COCTABE
U CBOMCTBaX BELIECTB JJIA 3KCIEPUMEHTAJIbHON MPOBEPKU THUIIOTE3
OTHOCHUTEIIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHUYECKHUX PEaKUUd U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBICHUS;

- c(OpMHUPOBAHHOCTh YMEHHUH MOATBEPKIAaTh Ha KOHKPETHBIX
mpuUMepax  XapakTep  3aBUCMMOCTH  PEAKIMOHHOM  CIOCOOHOCTH
OPraHUYECKUX COCIMHEHUM OT KPAaTHOCTU W THIA KOBAJICHTHOM CBSI3U
(«o» M «m — CBSI3b»), B3AUMHOT'O BJIMSIHMSI aTOMOB W TPYII aTOMOB B
MOJICKYJIaX; a TakkKe OT OCOOCHHOCTeM peanu3alui Pa3IMYHbIX
MEXaHU3MOB IIPOTEKAHUS PEAKIUN;

- c(hOpPMHUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh DIIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUM) U MOHOB
XUMHUYECKUX 3JeMeHTOB 1-4 mepuonoB Ilepuogmueckoit cucremsr J1.U.
MeHeneeBa U UX BaJE€HTHBIE BO3MOXKHOCTH, UCIIOIB3YS TOHATHUS «S»,
«p», «d-dMEKTPOHHBIE» OPOUTANU, IHEPIeTUUECKUE YPOBHU; OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHMsSI CBOWCTB XHMHYECKHX DJJIEMEHTOB W
00pa3yeMbIX UMU COETMHEHUI 110 TIEpHUOiaM U TPYIIaM;

- BJIQJICHHE CUCTEMOHN 3HAHUN O METOoJaX HAyYHOTO IO3HAHUS
SIBJICHUI MPUPOJIbI, UCTIONB3YEMBIX B €CTECTBEHHBIX HAYKax M YMEHUSMHU
MIPUMEHATDH ITU 3HAHUS TIPU IKCIIEPUMEHTAIHLHOM UCCIIEIOBAaHUH BEIIECTB
U A7 OOBSICHEHHUS] XUMHUYECKHX SIBICHUI, UMEIOIUX MECTO B MPHUPOJE
MPAKTUYECKON JIEeATETLHOCTH YEJIOBEKA U B TIOBCETHEBHON KU3HH,

- cOpMHUPOBAaHHOCTH YMEHHH TPOBOAUTH  pacueThl IO
XUMUYECKUM (opMylaM ¥ YpaBHEHUSAM XUMHUYECKUX peaKIuil ¢
UCMONIb30BaHWEM  (PU3MYECKMX BENIMYUH (Macchl, oObeMa Ta3oB,
KOJIMYECTBA BEIIECTBA), XapPAKTEPUIYIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PAacyeThl MO HAXOXKJICHUI0O XUMHUYECKOW (POpMyIbl BELIECTBA;
pacdeTsl Macchl (0OBeMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTa PEaKIIHH,
€CJIM OJTHO U3 UCXO/HBIX BEIIECTB JaHO B BUJIE PACTBOPA C OMpPEAEICHHON
MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE (MMEET
MPUMECH); pacdyeThl MAacCOBOW WMIM OOBEMHOHN IONMU BBIXOJAa MPOIYKTa
peaKIu; pacyeThl TEIIOBOTO 3P dekTa peakimii, 00beMHBIX OTHOIICHHUI
ra3os;

- ¢hOpMUPOBAHHOCTh YMEHUHW MPOTHO3UPOBATH, AHATU3UPOBATH U
OIICHUBATh C TIO3MIIMHA 3KOJOTUYECKOW O€30MacHOCTH IOCIEICTBUS
OBITOBOM W TPOW3BOJICTBEHHOW JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepaboTKON  BEIIeCTB; WCIOJIb30BaTh TMOJNyYEHHBIC 3HAHWS IS
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MPHUHATUS TPAMOTHBIX PEUICHUH TPOOJIEeM B CUTYalUsiX, CBSI3aHHBIX C
XUMUECH;

- c(OpPMHUPOBAHHOCTh YMEHHUH CaMOCTOSITEIHHO IUIAHHUPOBATH U
IIPOBOAUTH XUMUYECKUN IKCHEPUMEHT (IIOJyUYEHUE U U3YYEHHE CBOMCTB
HEOPTaHUYECKUX W OPTaHHUYECKUX BEIICCTB, KAYECTBCHHBIC PEAKIIMU
YIIICBOJOPO/IOB  PA3JIUYHBIX  KJIACCOB M KHUCIOPOACOICPIKAIINX
OpPraHUYECKUX BEIIECTB, PEHICHUE OKCICPUMEHTAIBHBIX 33134 110
pacro3HaBaHHIO HEOPraHWYECKMX W OPraHMYeCKHX BELIECTB) C
COOJIFOJICHHEeM TpaBHJI 0O€30MacHOr0 OOpalleHHuss C BeUIeCTBAMU U
nabopaTopHBIM 00OpyIOBaHUEM, (OPMYITUPOBATH IEIU HCCIICIOBAHMS,
NPEJOCTaBIATh B  pasziuyHOW (opMe pe3yinbTaThl IKCIICPHMEHTA,
AHAJIIM3UPOBATH U OLICHHUBATL UX JOCTOBCPHOCTD,

- ¢(OPMHUPOBAHHOCTh YMEHHUI OCYILIECTBIISATH II€JICHAIIPABICHHBIH
MIOMCK XMMHMUYECKON MH(POpPMAIMU B PA3IMYHBIX UCTOYHHMKAX (HayudHas U
yueOHO-Hay4yHasl JMTeparypa, CpeICTBa MacCcOBOW HH(OpMAIUH, CETh
WuTepHer u  JApyrue),KpUTUYECKH  AHATU3UPOBATH  XUMHUYECKYIO
uHpopMaIHio, repepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHU C
IIOCTaBJIEHHOM yueOHOM 3a/1a4eii;

- chopMHpPOBaHHOCT, ~ yMEHUH  OCO3HaBaTh  OIACHOCTb
BO3I{€I\/JICTBI/I$I Ha JKHUBBIC OpraHMU3Mbl ONPCACICHHBIX BCHICCTB, IMOHMUMAd
CMBICIT TTOKA3aTellsl MPESIbHOM TOMYCTUMOM KOHIIEHTPAIIUH, U TTOSICHSTh
Ha [pUMepax CHOCOObl YMEHbBIIEHUS U MPEAOTBPAIIECHUS UX BPEIHOIO
BO3JICHICTBUS HA OPTaHU3M YEJIOBEKA.

4.2. ®OHA OLEHOYHBIX CPEICTB [Jsi NMPOBeIeHUS] TEKYyILIero KOHTPOJS W
NMPOMEKYTOYHOM ATTECTANNH 00YUAKIIMXCS M0 TUCHUILTHHE

IMoka3aTenn U KPUTEPUU OLCHUBAHUS KOMIIETEHIIMH
[TokazaTenn W KpPUTEpUM OLICHUBAHWUS KOMIIETEHIUM, OINUCAHUE KA
OIICHUBAHUS COAECPIKATCS B MPUJIOKeHuH 1.

KoHTpoJIbHBIEC M TECTOBBIE 3aJaHUS
KoHTponbHbIE 3a1aHNs CONEPIKATCS B MPUJIOKEHHH 1.

MeToanyeckue MaTepuaIbl
Meroanueckue Marepuasnbl, ONPEAEISIONIME MPOLUEAYPbl OLECHHBAHUS 3HAHUM,
YMEHUH,  XapakTepu3yronmx (HOpMHUpOBaHHE  KOMIIETEHIIMH, COJAEp)KaTrci B
MpUIIoKEeHU! 1.
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IIpuaoxenne 1
KoHTpOoJIbHO-01IeHOYHBbIE CPeICTBA
AJISA TIPOBEACHUS HpOMe)l(yTO‘IHOﬁ aTreCTalmm 1o AMCOMIIJIMHE
0/1.07 XUMMUS

1.1.dopma npome:kyTO4YHOM aTTecTanuu: AUpdepeHUMpOBaHHBIA 3a4eT (2
ceMecTp).

1.2. Cucrema olleHUBAHUSA Pe3yJIbTATOB BbINOJHECHUSA 3a1aHUM

OueHNBaHUE PE3YyJbTATOB BBINOJHECHHS 33JaHU MPOMEKYTOUHOW aTTEeCTALIUU
OCYILECTBIISIETCS. HA OCHOBE CJIEAYIOIINUX PUHIUIIOB:

JIOCTOBEPHOCTH OLIEHKH — OIICHMBAETCA YPOBEHb C(HOPMUPOBAHHOCTU 3HAHHIA,
YMEHUH, NPAKTUYECKOTO OMbITa, OOMMX U MNPOGECCHOHAIBHBIX KOMIETEHIUH,
MPOIEMOHCTPUPOBAHHBIX 00YUAOITUMUCS B X0/ BBHINOJHEHUS 3aJaHNS;

aJICKBATHOCTU OILIEHKM — OLICHKA BBIMOJIHEHUS 3aJaHUM JIOJKHA MPOBOJUTHCS B
OTHOIIIEHUH T€X KOMIIETCHIIUN, KOTOPbhIEe HEOOXOAUMBI 171 3P(HEKTUBHOTO BHITTOJITHEHUS
3aJJaHUS;

HAJIC)KHOCTU OLCHKA — CHCTE€Ma OLICHWBAHWS BBINIOJHEHUS 33JaHUM JOJDKHA
00J1a1aTh BBICOKOW CTENEHbIO YCTOWYMBOCTH MPHU HEOJHOKPATHBIX OIIEHKAX YpPOBHS
chOPMUPOBAHHOCTH  3HAHUW, YMEHUW, MPAKTUUYECKOIO  ONbITa, OOIMMX U
po(ecCHOHaNbHBIX KOMITIETCHIINM 00y4YaroIuXCs;

KOMIIJIEKCHOCTH OLIEHKH — CUCTE€Ma OLICHMBAHUS BBINIOJIHEHHUS 3aJaHUM JTOJKHA
MO3BOJISITh MHTETPATHUBHO OICHUBATH OOHME W MPOo(ecCHOHANbHBIE KOMIETCHIIUH
oOyJarommxcs;

OOBEKTUBHOCTH OIEHKH — OIICHKA BBITIOJHEHUS KOHKYPCHBIX 3aJJaHUN JOJDKHA
ObITb HE3aBUCUMOW OT OCOOCHHOCTEH MPOPECCHOHAIBHOW OpHUEHTAIMU WM
MPEINOYTCHUH MPENOIABATEIICH, OCYIIECTRIISIIOMNX KOHTPOIb UIIN ATTECTALIMIO.

[Ipr BBIMONMHEHUH MPOLEAYP OLEHKU 33JaHUN HCHOJB3YIOTCA CIEAYIOLINE
OCHOBHBIE METO/IbI:

- METOJI pacueTa MepBUYHBIX OAILIOB;

- METOJI pacueTa CBOJIHBIX OAIJIOB.

Pe3ynpTarhl  BBINOJHEHWS 3aJaHUM  OLICHUBAIOTCS B COOTBETCTBUU  C
pa3pabOTaHHBIMU KPUTEPHUSMHU OLICHKH.

Hcnonp3yeTcs nsaTu OaibHas MIKaia Jjisl OlICHUBAHUS Pe3yJIbTaTOB 00yYCHHUS.

[lepeBoa msATH OaTBHOM MIKAJBI YYETa PE3YIHTATOB B ISTH OATBHYIO OIICHOYHYO
HIKAITy:

Ounenka Kosnn4yectBo 0a/1510B, HAaOpaHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U NPAKTHYECKOI 0
3aJaHusl, CPeJHUH 0aJJ1 M0 MTOraM aTTecTALMHU

O1eHKa 5 «OTIUYHO 4.6-5
Orenka 4 «XOpOoIIo» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY» 3-3,5
OneHka 2 <29

«HEYJIOBJIETBOPUTEIBLHO»
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1.3. KOHTpPOJIbHO-0LIEHOYHbIE CPeICTBA

1.3.1 3aganue:
3aganue:
1.TectupoBaHue.

2. Pemmenune 3amaun.

IIpuMepHBIe BONPOCHI TECTHPOBAHUS
B 3aganusx 1-20 BbIOepH NPaBHJILHBLIA OTBET M MOTYEPKHH €ro.
IIpaBHJILHBIA OTBET MOKET ObITHh TOJLKO OJHH.

1. Karuons! — 310:

2. [lonoxuTeIbHBIC HOHEL
3 OTtpuiareabHbIC HOHBI;
4. IanpatupoBaHHBIE MMOJTOXKHUTEIBHBIC HOHBL
5 I'uppatupoBaHHbIC OTPHIIATEIbHBIC HOHBI.

2. pH umeror 3HaueHwue 5,5:

1. [{enoynas;

2. Cnabo 1ienoyHas;
3. Kucnornas;

4, HetitpanbHasi.

3. Cremnenp quccoruanuy paBHa 1:

1. VY CUJIBHBIX 3JEKTPOJIUTOB;
2. VY cnalbIX 3JIEKTPOJIUTOB;
3. V a30THCTON KUCIIOTHI,

4. VY yronbHOU KUCIOTHI.

4. BocCcTaHOBUTEND - 3TO BEIIECTBO:
1. Otpnaroiiee JIeKTPOHBI;
2 [TpuHMMaroIIee ANEeKTPOHBL;
3. Kucnopon.
4 Bonopon

5. T'mapoxcupa HaTpus — 3TO:

1. [I{enoup HaTpus;

2 Oxkcua Hatpus;

3. A3OTHCTOKHCIIBIN HATPHI;
4 CepHOKHCIIBII HaTpHi.

6. Okxcua KanplLusa — 3TO:

1. OCHOBHOM OKCHII;
2 I'mnpoxceun;

3. KucnorHsri okcu;
4 Kucnora.

7. XJOpUCTBIN HATPHIA:

1. Xnopu1 HaTpus;

2. Oxkcuj HaTpus;

3. IM'aapoxcun HaTpus;
4, XIIopua Kajusl.
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8. T'aménas u3BecThb — ITO:

1. I'mapokcun kanbuus;
2. KapOonat xanbius;
3. OKcuj KabIius;

4 Oxcu HaTpus.

9. Tamoren — 3T0:

1. ®dTop

2. Kucnopon
3. Hatpuit

4, Keneso

10. JlakmMyc — KpacHBbI#:

B menounoi cpene;

B neliTpansHoOl cpenge;

B xucnorHoi cpene;

B cnaboménounoii cpene.

N =

11. Ileproauyeckuii 3aKOH OTKPBLT:
1. .. MeHnenees;
2. C. Appennyc;
3. C.B. JlebGenes;
4. AM. Bytnepos.

12. BemecTBa, KOTOpbIE MPOBOISAT HIEKTPUUECKHUI TOK:
1. DnekTponauTsl;
2. HesnexTponuTsl;
3. ductmimupoBaHHas BOJA.

13. DIIeKTPOTUTHIECKYIO TUCCOITUAITUIO OTKPBLI:
1. C. Appennyc;
2. C.B. JIeGenes;
3. H.H. CeméHnos;
4. H.H. 3unums.

14. Tlpumep mienouu — 31o:
1. Twunpookcun meau (I1);
2. T'mapooxcup xenesa (I11);
3. Tumpooxcun narpus (1);
4. Tuapooxcun nuaka (I1).

15. JIucconmanms — 3T10:

1. Pacman;
2. 3ameneHue;
3. OOmen;

4. T'mapupoBaHue.

16. Peakium pa3inokeHust — 3TO:
1. T'uppuposanue;
2. JlerumpupoBaHHE;
3. Tmaparamus;
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4. llomumepusanuu.

17. lonHsble pacTBOPHI — 3TO:
1. PacTBOp rupooKcHIa KaJus;
2. PactBOp cnupra;
3. PacTtBOp 1IOKO3BI;
4. PactBOp caxapo3bl.

18. 'oMOreHHBIE CHCTEMBI — 3TO:
PacTBOp yKCYCHOM KMCIIOTHI;
JInmda;

«M3BECTKOBOE MOJIOKOY;
Tyman.

PonbRE

19. MexaHu3M 3JIEKTPOIUTHICCKOHN JUCCOIHAIINH ObLT OTKPHIT:
1. U.A.KaGnykoBbIMm;
2. C.Appennyc;
3. H.H.CemeHOBEBIM;
4. Bant-T'opdom.
20. Cepnast KucI0Ta — 3TO:
1. Cnabas xucI0Ta;
2. CuiabHas KHCIIOTa;
3. OIHOOCHOBHAs KHCJIOTA;
4. OaHoocHOBHAasi OECKUCIOPOIHAS CHIIbHAS KUCIIOTA.

B saganusax 21-24 He00XO0JAUMO VCTAHOBUTHL COOTBETCTBHE MEXKIAY COHACPKAHMEM MEePBOro M
BTOPOro cTOJ00B. OTBET 3anUChIBACTCH B TA0JIHILY.

21.YcTaHOBUTE COOTBETCTBUE MEXKAY (DOPMYIIOH BElIeCTBA U KJIacCOM/TPYIIIONH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KXKION MO3UIINH,
0003HaueHHOI OYKBOH, M010EpUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

uudpoi.

O®OPMVIJIA BEHIECTBA KJIACC/TPYIIIIA

A) NH4HCO3 1) conu cpegnmue

b) KF 2) OKCUABI KUCIIOTHBIE

B) NO 3) okcuibl HecosieoOpasyrolue

4) coJi KUCIIbIe
22. YCcTaHOBUTE COOTBETCTBHE MEXAY (OpMYIIOil BellecTBa U KJIaccoM/TpyIIOun,
K KOTOPOMY(-0#f) 3TO BEIIECTBO MPUHAIICKHUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOM OYyKBOH, MoAOEpUTE COOTBETCTBYIOIIYIO MO3UINIO, 0003HAYEHHYIO

1 Gpoi.

A) Cr(OH);NO3 1) cMmemianHast CoJb
B) Cr(H2PO4)3 2) Kucnas coJib

B) KCr(SO,), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBHE MEXIY Ha3BaHHWEM BEIIECTBA U KJIACCOM/TPYIIIOH,
K KOTOPOMY(-0#1) 3TO BEMIECTBO MPUHAJICKHUT: K KaXKIOW MO3UIUH,
0003HaueHHOI OyKBOH, M010EpUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

nudpoi.
A) SOy 1) conpb
b) CuCl, 2) KUCIIoTa

B) HBr3) pactBopumblii THAPOKCHU
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I') MnO 4) KMCIIOTHBIN OKCH]L

5) OCHOBHOM OKCH/I

24. YCcTaHOBUTE COOTBETCTBHE MEXITY (DOPMYIIOH BEIIEeCTBA U KJIACCOM/TPYIIIION,
K KOTOpOMY(-Oi) 3TO BEIIECTBO MPUHAIICKHUT: K KaXKI0H MO3UIIUH,
0003HaYeHHOI OYKBOH, MOI0EPUTE COOTBETCTBYIOIIYIO MO3UINIO, 0003HAYEHHYIO

nudpoi.

A) Cr(OH)2NO3 1) cmemranHas coib
B) Cr(H,PO4)3 2) Kucnas coJb

B) KCr(SOy): 3) OCHOBHAs COJIb

4) nBOWHasI COJIb
B 3aganusax 25-28 orBeT HEOOX0AMMO 3aIIMCATHL B YCTAHOBJEHHOM JIIs1 0TBeTAa moJje. OTrBeToM
MOJKeT ObITh HH(dpPa, 0TAeIbHOE CJI0B0, CJIOBOCOUYETAHME. (3aKpbITasa ¢dopMma)
25. TIpOJO/DKHTE MPEIOKCHNE: BANCHTHBIH YrOI NPH SP'—THOPHIM3AIME SIEKTPOHHEIX O0ONAaKOB
COCTaBJIsAET
26. IlpomoipkuTe NpEIIOKEHHUE: BEIECTBA OJIMHAKOBOTO COCTaBa, HO PA3JIMYHOIO CTPOCHHUS C
pasIMYHBIMH CBOMCTBAMH HA3BIBAIOT)
27. [IponomkuTe NMpeioxKEHUE: aTKeHbI — 3TO YIJIEBOIOPOIbI, UMEIOIIHE. . .
28. IlpopomkuTte IpeIoKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOILIECHUIO APYT K IPYTY SBISIOTCA. . .
B 3agannsax 29-30 oTBeT HEOOX0IMMO YCTAHOBUTH NPABUJILHYIO IOCA€10BATEIbHOCTD JICHCTBHIA.
OTBeT 3anHChIBAETCSA B TA0JHILY
29. YcraHoBUTE MOCIIEI0OBATEILHOCTh YaCTH TOMOJIOTUYECKOTO PsiIa AIKAHOB!
A) iporian
b) nenran
I') meran
J) 6yran
E) stan
30. YcTaHoBuUTE NOCIEI0BATEIFHOCTh MEXAaHU3MA PAIUKATBHBIX PEAKIIUNA 3aMEICHHUS:
A) 0OpbIB 1IETTH
b) 3apoxxnenue (MHULIMMPOBAHUE) LIETTU
B) pazButne nenu

IIpuMepHbIe NpaKTHYECKHe 3aJaHUS

3agauu:

1. B 40 r quctunnmpoBaHHOM BOABI paCTBOPUIIM 2 T XJIopuaa HaTpus. Paccuuraiite
MacCOBYIO JIOJIIO COJIM B IIOJyYEHHOM PacTBOPE.

2. B 2 1 pactBopa cepHoil kucnotsl conepxkutcs 456 r H » SO 4. Paccuuraiite
MacCOBYIO JIOJII0 PaCTBOPEHHOTO BEIIECTBA, YUUTHIBAsA, YTO IJIOTHOCTh pacTBOpa paBHa 1,14
T/MIL

3. CKOJIBKO BOJBI M COJIM HYXHO B34Thb, uTOObI mpurotoButh 250 r 10 %-ro
pacTBopa HUTpaTa HaTpus?

4. B 1 xr 60 %-ro pactBopa conu ao6asunu 50 r atoil conu. KakoBa maccoBast
JI0JIs1 COJIM B TOJIYYEHHOM pacTBope? OTBET OKPYIJIUTH 10 AECATHIX.

5. Onpenenuth KonwdecTBa cepedpa, MONYIEHHOTO OT B3aumojaeucTBusi 10 T
XJIOpHU/1a HATPHsI U HUTpaTta cepedpa.

6. [Tpu B3ammonerictBum 22,4 11 a30Ta ¥ BOAOPOAa OBLIO MOJYyYEHO KAKOTO raza u
CKOJIBKO?

7. Cwmemranmu 25 0 T pacTBOopa MOBapeHHOW COJM ¢ MaccoBoW moneit 15 % u 30r
pactBopa ¢ MaccoBoi fosieit 20 %. OnpenenuTte MaccoBYIO JI0JIIO B IIOJIY4YEHHOM PacTBOPE.

8. [Ipu B3auMOAEMCTBUU Kaimblusl C BOAOW oOpazoBanock 0,3 MOJb THIPOKCHAA
kanbius. Kakoit 00bem Bogopoaa( B IUTpax, H.y.) IPU 3TOM BbIIEIUIICS ?

9. N3 250 r pacTBOpa MOBapeHHOW COJM ¢ MaccoBou poner 15 % Bemapumu 3 r

BOJbI. OHpGI[CJII/ITe MaCCOBYIO OOJIIO COJIM B MMOJIYUCHHOM pacCTBOPC.
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10.

Kakyto maccy conu ( B rpammax) Hago g06aBuTh k 300 T pacTBopa ¢ MaccoBoit

nosieit xiopuaa kanus 15 % niig monydyeHus pactBopa ¢ MaccoBoit gosieit 17 % ?

1.3.2. Kpurepuu oueHKHU

Ornenka 3a 3amanue «TecTHpoBaHUE» OMPEACNETCS MPOCTBIM CyMMHpPOBaHHEM OasioB 3a
MpaBUJIbHBIE OTBETHI HA BONpockl. OuH BepHbIH oTBET paBeH 0,1 Gar

OTBeT cuuTaeTcs IpaBUJIbHBIM, €CJIN:

- [IPY OTBETE Ha BOIIPOC 3aKPHITOM (OpMBI ¢ BLIOOPOM OTBETa BIOpaH NMpPaBUIILHBINA OTBET;

- IPU OTBETE HA BOMPOC OTKPBITOM (JOPMBI JJaH NPABUIIbHBIN OTBET;

- IIpU OTBETC Ha BOIIPOC HA YCTAHOBJICHHC HpaBHHBHOﬁ IMOCJICAOBATCIIbHOCTU YCTAHOBJICHA
IMpaBHJIbHAA MOCJICAOBATCIBHOCTD

- IIpyu OTBETC Ha BOIIPOC HA YCTAHOBJICHHUEC COOTBCTCTBHSA, €CJIM COIIOCTABJICHUE ITPOU3BCIACHO

BCPHO JIA BCCX I1ap.

KpnTeplm OICHKH Pe3yJabTAaTOB BbBINNOJHCHHUSA 3aJAHUA «TECTUPOBAHUE»

Koi-Bo MakcumanbHbIN Oast
BOITPOCOB
1 | Pazmen 1.00mas u HeopraHuvecKas XuMus 20 20*0,1
7 | Pasnen 2. Oprannueckas Xxumus 10 10*0,1
UTOT'O 30 3,0
Ne,  Kpurtepum oueHKH pe3yJbTATOB BbINOJHEHHUS MPAKTHYECKOT0 bainel B cooTBETCTBUM
3alaHus C KPUTEPUSMU OLICHKH
1| Odopmiienue yci10BHS 32 JaHUSA MaxkcumajbHbIH 0211
—0,2 6a/1a
- BepHO 0OPMIIEHO YCIIOBHE 3a/lauH, MPEJCTaBICHBI BCE XUMHUECKUE] 0,2
BEJIMUMHBI
- ycnoBHe 3aiaHus o(GopMIIEHO C HE3HAYUTEIHHBIMU HETOYHOCTSIMH, 0,1
MIPE/ICTABJICHBI HE BCE XUMUYECKUE BETMUUHBI
- ycloBue 3afaHusi 0hOpMIICHO HEBEPHO 0
2 | Acnonib30BaHue XUMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6211
—0,3 6anna
- BEpPHO 00O3HAYEHHI CHUMBOJIBI B YCIOBHH 33Ja4d U B (hOpMyJiax, 0,3
HCIIOJIb3YEMBIX B PEIICHUU 3a]]a4l
- BepHO 00O03HA4YEHBI CHMBOJIBI B YCJIOBUHW 3a/laud, jomyiieHa | 0,2
HETOYHOCTH B (DOPMYIIax, HCIOIb3yEeMbIX B PEIICHUH 3a]a4u
- JomyimieHa | HEeTOYHOCTh MpH 0003HAUYEHWH CHMBOJIOB B YCJIOBHH| 0,1
3a/a4n, | HETOYHOCTH B JOpPMYyJIaxX, UCTIOIb3YEMBIX B PEIICHUH 3a/1a4H
- JomymeHo 2 u 0oliee HETOYHOCTH MpU OOO3HAUYEHHWH CHMBOJIOB B 0
YCIIOBUU 3ajauu, 2 U Ooyiee HETOYHOCTEH B OopMylax, UCIOIb3YEMBIX
B PEIICHUH 3a]a4H
3| CobJro1eHrEe aITOPUTMA pelIeHust MakcuMasbHbIi 0211
—0,1 6a11a
- pemieHuWe 3aJadyd  OCYIIECTBIAETCS TIO0 aJTOPUTMY: 3aIluCh) 0,1
HEOOXOTUMBIX XUMHUYECKUX dbopmyn,BepHas paccTaHOBKY|
KOA(p(UIIMEHTOB, MaTeMaTHYEeCKHI pacdyéT MpaBUIBLHO MOAOOpPAaHHBIX
K02()PHIIMEHTOB HpeIIeHUEe 110 XUMHYECKOU opmyIie
- JITOPUTM PEIICHUSI 33]]a4l OTCYTCTBYET 0
4 | IlepeBoa eqUHHUIl U3MePeHHUs (PU3NYECKUX BeJIUYNH B MaxkcumabHbIi 6211
Mexaynapoanyrw cucremy exunun (CH) —0,3 6anna
- BEPHO TMEPEBEJECHbl pacyeThl MEPeBOJila BCEX EIUHUIl H3MEpPEHMUS]] 0,3
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bu3nveckux BeMMUrH B MexayHapoaHyro cuctemy enuuuil (CH)

- gomyimieHa 1 ommOKa Mpu MPOBEACHUU pacyeTa MepeBoja CIMHUI]
u3MepeHus GU3NUecKUX BEeIUMUMH B MeXIyHapOIHYIO CUCTEMY €TUHUILY
(CH)

0,2

- JIOMyUIeHbl 2 OWIMOKW MpH HPOBEICHUM pacyera MepeBojia eIMHUI]
u3MepeHus: GU3NYECKUX BEIWYHH B MEXTyHAPOIHYIO CUCTEMY €AMHUILY
(CH)

0,1

- HEBEPHO MPOBEJICHBI PACYETHI IEPEBOA BCEX SAMHUI] U3MEPCHHS
bu3nvecKux BeNHMYUH B MexayHapoaHyro cuctemy enuuuil (CH)

0

Hcnoab3oBaHne XUMHYECKHX (l)OpMy.]I AJISl peHICHUA 3a1aIn

MakcuMaJbLHBIA 04171
— 0,4 6anaa

- BEpHO U TOCJIEA0BATENBHO 3aHCaHbl Bce (POPMYITBI B COOTBETCTBUH C
CUMBOJIUKOH, HEOOXOAMMBIE Il  yCTAHOBJIGHHUS  COOTHOIICHUS
CYIIECTBYIOIIET0 MEKAY (PU3NIECCKUMHU BETMIMHAMHU

- MPaBUJIBHO COCTABJICHbl YPAaBHEHUs, CBA3BIBAIOLIME XHMHYECKHUE
BEJIMYMHBI

0,4

- BEpHO, HO HEIOCIIEIOBATEIBHO 3aMMCaHbl ()OPMYIIBI B COOTBETCTBUU C
CUMBOJIUKOH, HEOOXOJUMOW JUIsi  YCTaHOBIIEHUS  COOTHOIICHUS
CYIIECTBYIOIIETO MEXAY XUMUYECKUMU BETMUNHAMU

- TMPaBUJIBHO COCTABJICHBl YPAaBHEHHUS, CBS3BIBAIOIINE XWMHUYECKHE
BEJIMUMHBI

0,3

- opMyIIBI 3aMKCaHbI OCTIEA0BATENBHO, HEBEPHO 3anucana GopMylia B
COOTBETCTBUU C CHMBOJIMKOW, HEOOXOJMMOH I YCTAaHOBJICHUS]
COOTHOIIEHUS CYIIECTBYIOLIETO MEXKY XUMUYECKIMH BETMYMHAMHU

- JIONylIeHa oOjHa OImMOKa TPH COCTABJICHUM YpaBHEHUH,
CBSI3BIBAIONINX XUMUYECKUE BETUUNHBI

0,2

- (QopMynbl 3amucaHbl HEMOCIE0BaTeIbHO, HEBEPHO 3amucaHa |
dopMyna B COOTBETCTBUM C CHMBOJHKOW, HEOOXOAMMOW s
YCTaHOBJICHUSI COOTHOIIEHUSI CYIIECCTBYIOIIETO MEXIY XHUMHUYECKUMHU
BEJIMYUHAMU

- JOTMyIIeHa OJIHa OINMOKa TPH COCTaBJICHUU YpaBHEHUH,
CBSI3BIBAIONINX XUMUYECKUE BETUYIHBI

0,1

- Bce (hOpMyJIbI 3aIIMCaHbl HEBEPHO
- JIONyLIeHbl OmMOKa TMpH  COCTABICHUU
CBS3BIBAIOIIMX XUMUYECKUE BETNYMHBI

BCEX YpaBHEHUH,

MaremaTH4ecKkHe pacueTsl 10 XHMHYeCKHM (opMyJiaM, KOTOpbIe
XapaKTepU3ylT paccMaTpuBaeMoe siBJeHHE € KOJNYeCTBEHHOM
CTOPOHBI

MakcuMaJdbLHBIA 027171
— 0,4 6a;10B

- BEPHO TIPOM3BEIEHBI BCE MaTEeMaTHYECKHE pacdyeThl 10 BCEM|
XUMHUYECKUM (opMynaM B COOTBETCTBUU C EIUHUIIAMH H3MEpPEHUH
xumuuecknx BenuunH (CH);
- BCE pe3yNbTaThl MAaTeMAaTUYECKUX PACUETOB COJEpkKAT  IU(PPOBOE]
3HAYCHHWE U COOTBETCTBYIOIIEE €My 0003HAYCHUE CAMHUIIBI U3MEPECHHUS]
xummndecknx BeianunH (CH)

0,4

- BEpHO MPOM3BEICHBI MATEMATHYECKHIE PACUYETHI TI0 BCEM XUMHUYECKUM|
dopMynaM B COOTBETCTBUU C EIMHHULIAMH H3MEPEHHH XHUMHYECKHX
BenuuuH (CH),

- B OJJTHOM pe3yjIbTaTeé MaTeMaTHYECKOTO0 pacyera COJAEPKHUTCS TOJIBKO
ero nudpoBoe 3HAUCHUE

0,3

- HEBEPHO MPOU3BEACH MAaTeMAaTHUUYECKUH pacyeT mo 1 XUMHYECKO|
dbopMyIie, HO B COOTBETCTBUU C €IUHHUIIAMH U3MEPEHUN XMMHYECKHUX|

BenuuuH (CH);

0,2
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- B OJIHOM pe3y/ibTaTe MaTeMaTHYECKOrO pacyeTa COJIEPKUTCS TOIBKO
ero ¢ poBoe 3HAYCHUE

- HEBEPHO MPOU3BEICH MaTeMaTHYECKUH pacyer 1Mo | XUMHYECKOH 0,1
dopmyne 0Oe3 ykazaHUS EIUHUI] HM3MEPEHUN (HU3UUECKHX BEIUYNH
(CH);

- BCE pE3ylbTaTbl MAaTEMAaTUYECKUX PACUETOB COJIEPKAT TOJIBKO|
1(pOBbIC 3HAUCHUS

- HEBEPHO MTPOU3BEJICHBI BCE MATEMATUUYECKHUE PACUEThI 0
7| OTBeT MocJjie pemeHus 3aa49u MakcuMaJbLHBIH 027171
0,1 6an10B
- 3aJ1a4a B KOHIIE PEIICHUS COACP>KUT BEPHBIN OTBET 0,1
- 3aj71a4a HE COJICP)KUT B KOHIIC PEIICHUSI BEPHOTO OTBETA 0
8| YcTHOE 00BbsICHEHH e pellleHUus 3a1a4H MakcuMaJbLHBIA 027171
— 0,2 6ajioB
- OOBSICHEHHE PEIICHMS 3aJaHus IOCIIeI0BATEIbHO, CBSI3HO, JIOTHYHO,) 0,2

BBIBOJI apTyMEHTHPOBAH W OOOCHOBAaH; MPABUIBHO M OOCTOSTEIHHO
JaeTcst OTBET (OTBETHI) HA COMYTCTBYIOIIME BOIPOC (BOMPOCHI)

- HE3HAYUTENIFHO HapyIIeHa MOCIeI0BATeIbHOCTD, JIOTUKAa 00BSICHEHUS] 0,1
pellleHus 3a/1aHus, BBIBO/IBI apPTyMEHTUPOBAHBI U 0OOCHOBAHBI; CTYACHT

WCIIBITHIBACT HE3HAYUTEIIbHbIC 3aTpyAHECHHUS, oTBeYast Ha
COITYTCTBYIOIIIHE BOMPOCHI

- 3HAUMTEJIbHO HaApYIIEHA IOCJIEIOBATEIbHOCTD, JIOTMKA OOBSCHEHUS] 0

pPCUICHUA 3adaHUsA (CTy,Z[eHT HE MOXKCT O6’LHCHI/ITB, KaKuM O6p€130M
npumesi K pPCeIICHHIO 3aI[aHI/I$I), BBIBOJZIBI HE€ MOIryT CUHUTATHCH
APTYMCHTUPOBAHHBIMU U O6OCHOBaHHHMI/I; CTYACHT HCIBITHIBACT
SHAYUTCIIBbHBIC 3aTPYAHCHU A, OTBCYAA HA COMMYTCTBYIOIHNEC BOIIPOCHL

HUTOI'O 2

1.4. MarepuajibHo-TeXHHYECKOe o0ecneyeHHe /Js1 TNPOBeJAeHUS TPOMEKYTOUHOM
arTecTalnu
[TpomexxyTouHast aTTecTalus MPOBOJUTCS B yaeOHOM KaOUHETe XUMUHU.

1.5. YueOHo-meToaMueckoe H HHPOPMALMOHHOEe oOecnmeyeHUe [Js1 TPOBEACHUS
NMPOMEKYTOUHOMH aTTeCTANNU

OcHoBHbIE yUeOHbIe U3IaHUS

1. T'a6puensa O.C. Xumus. 10 kinace. Yueonuk. ba3osiit ypoBenb. — Mocksa: [IpocBemienue,
2024.- 128 c.

2. I'abpuensa O.C. Xumus. 11 kimacc. YueOnuk. ba3osiii ypoBerb.— Mocksa: [IpocBemnienue,
2024.- 128 c.

3.Apremenko A.M. Opranuveckas xumusi: ydeOHuk /AWM. ApremeHko.- 5-¢ u3A., HCIp.-
MockBa: KHOPYC, 2020.- 536¢.- (Cpennee mpocdeccuonansHoe obOpazoBanue). ISBN 978-5-406-
00916-1

4.EcrectBo3nanue. Xumus/ ['abpuensa O.C. , OctpoymoB W.I'. - 6-¢ u3n., crep. — M.:
Axanmemus, 2020.- 240c.https://academia

JlonoIHUTeIbHBIE y4eOHbIe U31aHUA

5.Epemun B.B., Ky3smenko H.E., Tepenun B.U., [po3no A.A., Jlynun B.B.; mox pen.
Jlyanna B.B. Xumus. 10 xnacc. YueOnuk. bazoBsiii ypoBerb. — Mocksa: [Ipocemenne, 2024.- 224
c.
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6.Epemun B.B., Kyssmenko H.E., Tepenun B.U., [po3noB A.A., Jlyaun B.B.; mox pen.
Jlynuna B.B. Xumus. 11 kiace. YueOnuk. ba3ossiii ypoBenb. — Mocksa: [Ipocsemenue, 2024.- 224
C.

7. Apremenko A.M. Opranuueckas xumus: yuyeOHuk /A.H.ApremeHko.- 5-¢ w31., uUcnp.- u
nom.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

HNuTepHET-pecypchbl

8. DnekTponHsIi pecypc nnppoBoit oopazosarensHoii cpeasl CIIO PROFo6pazoBanue;

9.www.hemi.wallst. ru (O6pa3oBarebHbIi CAAT IS IKOJIBHUKOB «XUMHS).

10.www.alhimikov.net (OGpa3oBaTenbHBINA CAUT IS IIKOJIHHUKOB).

MeToanyeckue yKazaHusi JJIsi 00y4aAKMIMXCS 110 OCBOEHUIO THCHHUIJIHHBI

11. MeTtoanueckue yka3zaHus JUIsi 00yJaroIIMUXCs 110 BBITOIHEHUIO IPAKTUYECKUX paboT.

12. Metoauyeckue yKa3aHus JUisl 00y4JaroIIUXCs 110 BHITIOJHEHUIO JIA0OPAaTOPHBIX paboT
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