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1. IMACIHHOPT PABOYEM IHPOI'PAMMDbI YYEBHOM
JUCIUAIIVIMHBI O1.07 XUMMU S

1.1 Ob6saacTs npuMeHeHus1 pado4yeil MPOrpaMMbl

PaGouass mporpamMmma y4eOHOW IUCHMIUIMHBI SIBJISICTCS 4YacThIO IMPOTPAMMBI
MOATOTOBKHU CIeUaIMCTOB cpeaHero 3BeHa (manee — IIIICC3) B cooTBeTCTBUHM C
dI'OC CIIO no cnenupansHocTd 09.02.01 KoMmIibroTepHBIE CUCTEMBI M KOMILIEKCHI.

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKTYpe NMPOrpaMMbl MOJATOTOBKHU
CHENHMAJINCTOB CPeIHEro 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:

JIUYHOCMHbLE:

- OCO3HAHHE 00YYaIOIIUMUCS POCCUIICKON IPaKIaHCKOM WIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEIEICHUIO;

- HAJIMYME MOTUBAIIMHU K OOYYEHHIO U JIMYHOCTHOMY Pa3BHUTHIO;

- LEJCHANpPaBICHHOE PA3BUTUE BHYTPEHHEH MMO3HMIMH JUYHOCTH HA OCHOBE
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepannn, HCTOPUIECKUX
YW HAIMOHAJIBHO-KYJIBTYPHBIX Tpagului, (OpMUpPOBAHME CHUCTEMBI 3HAYMMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  aHTUKOPPYIILMOHHOTO  MHPOBO33PEHUA,
MIPaBOCO3HAHUS, SKOJOTMYECKON 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
JESATETLHOCTH U B OBITY TIPH OOpaIeHNH ¢ XUMUYECKHUMH BEIIeCTBAMH, MaTepHalaMU
Y IIPOLIECCAMY;

- TOTOBHOCTb K TPOJOJKEHUIO OOpa30BaHUs W TOBBINICHUS KBaTM(DUKAIIMK B
n30paHHOW Tpo(ecCHOHaTbHON JEATENBPHOCTY W OOBEKTHBHOE OCO3HAHHE POJIHU
XUMHUUYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMI [UIsl TOBBIMIEHUS COOCTBEHHOTO HHTEIJIEKTYyaJbHOTO
pa3BUTHS B BHIOpaHHON TPO(ecCHOHATBHOM eI TeIbHOCTH;

MemanpeomemHbie:

- OCBOEGHHBIE OOYYAIOUIUMHUCA MEXIPEIMETHbIE TOHSTHS W YHUBEpCaIbHbIC
y4eOHbIe TeUCTBUS (pEeryIaTUBHBIC, TO3HABATEIILHBIE, KOMMYHUKATHBHBIC);

- CIOCOOHOCTH MX MCIIOJb30BaHMs B MMO3HABATEIBHON U COLIMATIBLHON MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IIJIJAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOMH
NEeSTENIbHOCTH, OpraHu3allMd y4yeOHOro COTPYJHHYECTBA C  MEJarornyecKuMu
pabOTHUKAaMU ¥ CBEPCTHHKAMHU, K YYaCTUIO B TIOCTPOCHUHM WHIUBUIYaTHHOU
o0pa3oBaTenbHON TPACKTOPUH;

- OBJIAJICHUE HaBbIKAMU y4eOHO-HCCIIEIOBATENBCKOM, TPOSKTHOM U COIUATBLHOM
NEesATEeIbHOCTH;



- HUCHOJB30BAaHME pA3IUYHBIX BHUJOB IIO3HABATEIBHONW JEATEIBHOCTH H
OCHOBHBIX  MHTEJUIEKTYaJbHBIX oOlepanuil (IOCTAHOBKHU 3aiayu, (HOpMyIUpOBaHUS
TUIO0TE3, aHaJu3a U CHUHTE3a, CpaBHEHUs, 00OOIIEHUS, 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 OILICHUTh €€ 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 OOECIEYeHMH YCTOHYMBOI'O 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;

- BJIQJICHAE CHUCTEMOW XUMHUYECKHX 3HAHWH, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIOIINE TIOHATHUS (JOMOJHUTENBHO K CHCTEME MOHITHI 0a30BOTO YPOBHS)
- M30TOIBI, OCHOBHOE M BO30YXJICHHOE COCTOSHHE aToMa, TMOPHIM3AINS aTOMHBIX
opbuTaneii, XuMu4yecKkasi CBs3b («O» M «T — CBSI3b», KpaTHBIC CBS3M), MOJIApHAS
KOHIIEHTpaIus, CTPYKTypHas Qopmyrna, uzomepusi (CTPyKTypHas, TeOMeTpudecKas
(ruc-TpaHCc-U30MepuUsi), THUIBI XUMUYECKUX peakiuid (roMo- U TEeTEpPOreHHBIE,
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,
TEPMOJMHAMHUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSIX HUX MPOTEKaHUs, O
XUMHYECKOM pPaBHOBECHH, AMCIIEPCHBIX CHUCTEeMaX, (DaKTOJIOTHUECKHE CBEICHHUS O
CBOMCTBAaX, COCTaBe, TMOJYYCHMH U OE30MacHOM HWCIIOIh30BAHUH BaKHEUIIINX
HEOPTaHUYECKUX M OPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYCCKOU NEATEITHHOCTH
YeNoBeKa; OOMIMX 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
IpYyTUX TMpEeAMETOB ajisi 0ojiee OCO3HAHHOTO MOHMMAHUA U OOBSICHEHHUS CYUIHOCTH
MaTepUaIbHOTO €AMHCTBA MHpPA; MCIOJIB30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS



OOBSICHEHHS ¥ TPOTHO3UPOBAHUS SIBICHUH, WMEIONUX €CTECTBEHHOHAYYHYIO
MIpUPOLY;

- chOpMUPOBAHHOCT, YMEHHMH HCIIOJb30BaTh HAWUMEHOBAHUS XUMHYECKHUX
COCIMHCHUN MEXKIYHAPOJHOIO COK03a TEOPETHUYECKOWM W NPUKIAAHONW XHUMHUU U
TPUBHUAJIbHBIC HA3BAHMS 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 YPABHEHHUS XUMHUYECKHX PEAKIUM UM PACKPbIBATh MX CYIIHOCTH:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peaKkuuit MOCPEICTBOM COCTaBJIEHUS
AIIEKTPOHHOTO OajlaHCca ATUX PEaKIUi; peakluii MOHHOTO OOMEHa MyTEM COCTaBJICHUS
MX TIOJHBIX W COKPAILICHHBIX HOHHBIX YPAaBHCHUU; PEaKUHUM THAPOJW3a, 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); MPUMEHSTh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
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 KOBAJICHTHOM CBS3M («O» M «T — CBS3b»), B3AMMHOI'O BIIUSHHS
aTOMOB M TPYIINl aTOMOB B MOJICKYJIaX; a TakkKe OT OCOOCHHOCTEW pealn3aluu
PAa3JIMYHBIX MEXAHU3MOB ITPOTECKAHUS PEAKIIUM;

- cOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM UM BO30Y>XKJIEHHOM COCTOSIHUM) U HMOHOB XUMHYECKHUX JJIEMEHTOB 1-4
nepuonoB Ilepuomnueckont cucremsl .M. MeHnueneeBa W WX  BaJCHTHBIC
BO3MOXXHOCTH, MCIIOJIb3YSl TOHSTHS «S», «p», «d-2JIEKTPOHHBIE» OpOUTaNH,
DHEPreTUYECKUE YPOBHU; OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMH COCIMHEHUN 110 IEPUOIaM U TPYyIITIaM;

- BJAJICHUE CHUCTEMOM 3HAaHUKW O METOJAX HAy4YHOIO IIO3HAHUA SBIICHUU
MPUPOABI, UCIOJIb3YEMBIX B ECTECTBEHHBIX HAyKaX M YMEHUSMH MPUMEHSATH OTHU
3HaHUS MPU DKCICPUMEHTAILHOM MCCICIOBAHUU BEIIECTB M ISl OOBSICHEHUS
XAMUYECKUX SBJICHUM, MUMEIOIIMX MECTO B MPUPOAE IMPAKTHYECKOW HEATEIbHOCTH
YEJIOBEKA U B IIOBCEHEBHOM KU3HU,

- ¢(hopMUPOBAHHOCTH YMEHUHN MPOBOAUTH PACUETHI IO XUMUYECKUM (hopmyiam
U YPaBHCHHSIM XHMHUYECKHX PEaKIUid C HCIOJb30BAaHUEM (U3UUECKUX BEIMYNH
(maccel, oObeMa Ta30B, KOJMYECTBA BEIIECTBA), XApPaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOW CTOPOHBI: pPACUEThl IO HAXOXKICHUIO XUMHUYECKON (HOpMYITbI
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BEII[ECTBA; PacueThl MacChl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CITU
OJIHO U3 MUCXOJIHBIX BEIIECTB JIaHO B BUJE PACTBOpA C ONPEACIICHHOW MacCOBOW AOJIEH
PaCcTBOPEHHOT'O BEILIECTBA WM JAHO B U30BITKE (MMEET MPUMECH); pacyeThl MaCCOBOM
win oOBEMHOM J0JIM BBIXOJA MPOAYKTa pEaKlHUU; pacueThl TEIIOBOro 3(ddekra
peakiuii, 00beMHBIX OTHOIICHUI ra30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH M OLIEHUBAThH C
MO3UILIMNA IKOJOTUYECKON 0€30MacHOCTU MOCEICTBHs OBITOBOM U MPOU3BOJICTBEHHOMN
JEATEIIbHOCTH YEeJIOBEKAa, CBA3AHHOW C TepepadOTKOM BEIECTB; HCIOJIb30BaTh
MOJYYCHHbIC 3HAHUS JJISI TPUHSATUS TPAMOTHBIX DPEIICHUH MpoOJieM B CHUTyalMsX,
CBSI3aHHBIX C XUMHUEH;

- c(OpMHUPOBAHHOCTh YMEHHH CaMOCTOSTEIHHO TUIAHUPOBATH W IPOBOJUTH
XUMHUYECKUN DSKCIEPUMEHT (TOJIydeHUE M HU3YYEHHE CBOMCTB HEOPTaHUYECKUX H
OpTraHUYECKUX BEIIECTB, KAU€CTBEHHBIE PEAKIIMU YTIE€BOOPOJIOB PA3TUYHBIX KJIACCOB
U KHCIOPOJCOAEPKAINX OPraHMYECKUX BEUIECTB, PEIICHUE HKCIIEPUMEHTAIbHBIX
3alad [0 paclo3HAaBaHUIO HEOPTaHWYECKUX U OPraHMYeCKUX BEHIECTB) C
COOJIIOJICHNEM MpaBMil 0€30MacHOro OOpalleHusi ¢ BEIECTBAMHU U JIa0OpaTOPHBIM
o0opynoBaHueM, (popMyIupoBaTh LM UCCIEIOBAHUS, MPEJOCTABIATh B PA3TUYHON
dbopme pe3ynbTaThl SKCIEPUMEHTA, aHAJTU3UPOBAThH U OLIEHUBATh UX JOCTOBEPHOCTH;

- c(hOpMUPOBAHHOCTh YMEHUU OCYIIECTBISATH ILE€JICHANIPABICHHBIA IMOUCK
XUMUYECKON HMH(OpMAIMU B pa3IMYHBIX MCTOYHUKAX (Hay4yHass M y4yeOHO-Hay4dHas
JuTepaTypa, CpelicTBa MaccoBo nHdopMaluu, ceth IHTEpHET U Apyrue),KPpUTUIECKU
aHaJM3UPOBaTh XMMUUYECKYI0 HH(pOpMaIUIO, NepepadaThiBaTh €€ U MCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueii;

- cpopMHPOBAHHOCTh YMEHUN OCO3HABaTh OMACHOCTh BO3/ICUCTBUS HA KUBbBIC
OpraHU3MBbl OMNpPEJEICHHBIX BEIIECTB, MOHUMAsl CMBICI TIOKa3aTelsl MpeaesibHOU
JIONMyCTUMON KOHILIEHTPAILIMKM, U TIOSICHITh Ha TMPUMEPAX CIOCOObl YMEHBIICHUS U
MpPEAOTBPAIECHUS UX BPETHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA.

Ilpogpeccuonanvnans HanpaenieHHOCMb YUEOHOU OUCUUNIUHBL «XUMUA)
NpeAnoyiaraeT  UEJICHANPABICHHOE  NPUMEHEHHE  MEIarorM4ecKuX  CpEJICTB,
00eCIeunBaOIINX HE TOJBKO (OPMHpPOBAHHE Yy OOyYarOUIUXCs 3HAHWMA, YMEHUH,
HABBIKOB 10 Y4YeOHOW IUCIIUIUIMHE, HO W Pa3BUTHE MHTEpeca K JaHHOW mpodeccuu
WM CTICIIMAIBHOCTH, IIEHHOCTHOE OTHOIIIEHUE, MTPO(hEeCCUOHATBLHBIX KaueCTB TUYHOCTH
OyIyIIero CrenuainucTa.

1.4. Kosiu4yecTBO 4aCOB HA 0CBOEHME MPOrPAMMBbI Y4eOHOM JUCHMILIUHBI:
OO0s3aTenpHas yueOHast Harpy3ka o0ydaromierocsi /8 yacos
AyautopHas yueOHas Harpy3ka oOyyvarouierocs /8 4acos.



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bup yuedHoii padoTbl
( B.T.4. mpodecCHOHAIbHO-OPHEHTHPOBAHHOE COIEePKAHME)

O0beM yacoB

Obs3arenpHas yuyeOHast Harpy3ka (Bcero mo nporpaMme JHCHHMILIMHbI) 78
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 78
B TOM YHCIIE:

JIEKLHMH, YPOKH 50
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 2
NPAKTUYECKHUE 3aHATHS 18
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 4
71a00paTOPHBIE 3aHATHS 10

IIpome:xkyTouyHas arrecranus: 1M @epeHIHPOBaHHbINA 3a4eT




2.2 TemaTuyeckuii miiaH u coaepxkanue yueonoi gucuumiaudabl Q.07 «Xumus»

HanmenoBanue Coaeprxanue y4eO0HOro MaTepuaJia, JadopaTopHble H MPAaKTHYeCKUe 3aHATHS, O0bem Yposenn Konmbt
pa3/1esioB U TeM caMocTosiTeJIbHasi padoTa o0yuarouierocsi, Kypcopasi padora (mpoekr) (ecnu 4acoB OCBOEHUS KOMIIeTeHIH i, (POPMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl pa0oThI B COOTBETCTBHH € YUYeOHBIM KOTOPBIX CIIOCOOCTBYET 3JIeMEHT
MJIAHOM NPOrpaMMbI
( B.T.4. mpodeccnoHATLHO-OPHEHTHPOBAHHOE CO/IeP KAHMe)
1 2 3 4 5
1 cemectp 34 JInuHOCTHBIE, METaNpeIMETHBIE U
MpEAMCTHBIC KOMIICTCHIIUHA B
Pa3nen 1. OcHOBBI CTPOeHMS BellleCTBA 6 cootBerctBuu ¢ PI'OC cpeanero
o01iero oopa3zoBaHusl,
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 YTBEPIKACHHOTO MIPUKA30M
CrtpoeHue aToMmoB MunncrepcTBa 00pa3oBaHUs U
XUMHYECKHX CoBpeMeHHass MoJenb CTpoeHus aroMa. CHMBOJMYECKHM SA3BIK XHUMHH. 2 Hayku P® ot 17.05.2012 Ne 413
371€MEHTOB M XUMHUYECKUI JJICMEHT. OneKTpoHHas KOH(HUTypanus aroMa.
npupoaa Kraccudukaiuss XAMUYIECKUX 3JIEMEHTOB (S-, P-, d-31eMeHThI). BaneHTHbIC
XHMHYECKOIi cBsi3n | DIEKTPOHBL.  BaleHTHOCTB. DNEKTPOHHAs NPUPOAA XUMHUYECKOH CBS3H. 1
DNEeKTPOOTPUIIATENILHOCTh. BUIBI  XUMHUYECKOW CBs3M  (KOBaJICHTHA,
MOHHAs1, METAJNIMYEeCKasi, BOJIOPOHAS) M CLIOCOOBI €e 00pa3oBaHMUsI.
IIpakTnyeckoe 3amsaTme Ne 1 PemeHune 3agaHuil Ha HCIOJIB30BAHME
XMMHYECKOM CHUMBOJMKM W Ha3BaHUW COEAMHEHU TI0 HOMEHKJAType
MEXIYHAPOAHOIO COX03a TEOPETUYECKOM U NPUKIAAHOW XUMHUU U
TPUBHAIBHBIX  HA3BaHWUW NI COCTAaBJIEHUS  XMMMUYECKUX  (opmyn
JIBYXaTOMHBIX COEIMHEHUN (OKCUIOB, CYyIb(UIO0B, THAPUIOB U T.II.) U IPYTHX 2 2
HEOPraHWYECKNX COCAMHEHUMN OTJIEIbHBIX KJIACCOB.
IIpakTrueckue 3aaHus Ha YCTAHOBJICHUE CBS3M MEXKIY CTPOCHHUEM aTOMOB
XUMHUYECKHX  DJIEMEHTOB M  IMEPUOAMYECKMM  HM3MEHEHHEM  CBOMCTB
XUMHUYECKUX JJIEMEHTOB M UX COCJUHEHUN B COOTBETCTBHUM C IIOJIOKEHUEM
[Tepronueckoit CUCTEMBI.
Tema 1.2. Copepxanue y4eOHOIro 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»
Ilpogeccuonanvno-opuenmupogannoe cooeprcanue.

CoBpeMEHHbIE METOAbl OTKPBITUS HOBBIX XHMHYECKHUX 3JJIEMEHTOB C
WCIIOJIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTUN ( Ha MPUMEPHI
pabot MexxaynaposHoro uacruryra O r./lyGHa).

Pa3nen 2. XumMnueckue peakuuu

12

Tema 2.1. Tunsl
XNMHYECKHX
peaxkuuii

Conep:xanue yueOHOro MaTepuaJia

Knaccugukaius 1 TUIIBI XUMUYECKUX PEAKLUI C yUacTHEM HEOPraHUYeCKUX
BenecTB. CocTaBieHME YpaBHEHUN pEaKIMi COEIUHEHUs, paslIoKeHus,
3aMelleHus, 0OMeHa, B T.4. peaKkuil TOpeHHs, OKUCICHUs-BOCCTAHOBJICHHUSI.
YpaBHeHm[ OKHUCIIEHHI-BoccTaHOBJIeHUs. CTeneHb okuciaeHus. OKUCINTED
u BoccraHoBUTENb. (COCTaBICHHME W  YPAaBHUBAaHUE  OKUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX  pPEaKLUUH  METOJOM  D3JIEKTPOHHOro  OarnaHca.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuun B IIPUPOJE,
MMPONU3BOJACTBCHHBIX MMPOHECCAX U JKUZHEACATCIIbHOCTU OPraHu3MOB

IpakTnyeckoe 3ansaiTue Ne2  KoJIWYECTBEHHBIE OTHOIICHUS B XUMHH.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU U PACUETHI 10 YpPABHEHUSIM
XAMHYECKUX peaknuil. Moiap Kak eJIuHUIa KOJWYECTBA BEIIECTBA.
Momnsipaas Macca. 3aKOHBI COXPAHEHHUSI MAacChl U SHEPTUU. 3aKOH ABOTajpo.
Mounsipablii 00beM Ta30B. OTHOCUTENbHAS TUIOTHOCTH Ta30B.
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IIpodeccrnonaLHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepKaHUEe MPUKJIATHOTO MOIYJIA)

Tema 2.2. Copaepxxanue yueOHOro MaTepuasa 6
DJIeKTPOIUTHYECKA
S THCCOHAIMS Teopust  2JIEKTPOJMTHYECKOW  auccouuanuu. MoHbl.  DJIEKTPOJIUTHI,
HOHHBII 00MEH HEBJIEKTPONIUTHL. Peakinu nonnoro oomena. CocraBiieHHe peakiiii HOHHOTO
oOMeHa MyTeM COCTAaBJICHHUS WX TOJHBIX U COKPALICHHBIX HOHHBIX 2
ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakiuU. 3aJaHusi Ha COCTaBJICHUE
HMOHHBIX pPEaKIIHil.
KonrpoJabnas padora Ne 1 CtpoeHue BeliecTBa U XUMUUYECKHE PEAKIIUU 2
JlabopaTopHoe 3ansiTue Ne 1
JlaboparopHast pabota « THITBI XUMUYECKUX PEAKITUI.
HccnenoBanue TUOB (MO0 COCTABY M KOTMYECTBY UCXOAHBIX U 00Pa3yIOIIHUXCS 2
BELIECTB) U IPU3HAKOB XMMHUUYECKUX peakuuid. [IpoBeneHue peakuuii HOHHOTO
oOMeHa, OompeJeNieHne Cpeabl BOAHBIX PAacTBOPOB. 3aJaHUSl HA COCTaBIICHUE
HWOHHBIX pPEeaKIHil
Pa3nen 3. CTpoeHue U CBOHCTBA HEOPraHUYECKHUX BelleCTB 16
Tema 3.1. Conep:xxanue yueOHOro MaTepuaJia 4
Knaccudukanmus,
HOMEHKIIATypa 1 [Ipenmer Heopranuueckod xumuu. Kriaccudukamus HeopraHM4ECKUX
CTpOeHNe BemecTB. [Ipocteie m croxHbie BemiecTBa. OCHOBHBIE KJIACCHI CIOYKHBIX
HEOPraHMYEeCKNX BellecTB  (OKCUIBI, THMJIPOKCHIBI, KHUCIOTBI, COJH). B3aumocss3b
BeIIECTB HEOPraHWYeCKUX  BELIECTB.  ArperaTtHble  COCTOSIHUS ~ BEIECTBa.
Kpucrannmaeckue u amopdHble BemecTBa. THIBI KPUCTAJUTHYECKUX 2

peleToK (aToMHasi, MOJIEKYJIsIpHasi, HOHHAs, METAJIIMUecKasi). 3aBUCUMOCTh
¢u3nyecKux CBOWCTB BEIIECTBA OT THIA KPUCTALIMYECKON PpELIETKH.
3aBUCHUMOCTb XMMHYECKON aKTUBHOCTH BEIIECTB OT BUJAa XUMHUUYECKOM CBS3U
U THUIA KpUCTAINIMYecKon pemeTKu. [IpuunHbpl MHOr0OOpas3us BEIIeCTB

JIMYHOCTHBIE, METaNPEMETHBIEC U
MPEeIMETHBIC KOMIIETSHITHH B
cootBetcTBUM ¢ PI'OC cpegnero
o0miero oopa3zoBaHusl,
YTBEPKIACHHOTO PUKA30M
MunnctepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012 Ne 413
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IIpakTyeckoe 3ansaTHe Ne 3

HomeHnkiiaTypa HEOpraHM4eCKHUX BEIECTB: Ha3BAHME BEIECTBA MCXOAS W3
UX XUMHUYECKOH (POPMYIIBI WIIM COCTABICHHE XUMHUUECKOH (hOPMYIIBI HCXOIS
13 Ha3BaHus BemecTBa no MexayHapoaHou (MIOITAK) unu TpuBmansHOM
HOMEHKJIaType. PelieHne mNpakTUYeCKHX 3aJaHuil 1O KIacCHU(UKAIUH,
HOMEHKJIAType U XHUMHUYECKUM (opMyjaM HEOPraHHMYECKHUX BEIECTB
pa3IMyYHbIX KJjaccoB (yrapHblii Ta3, YIJIEKUCIIBIA TIa3, aMMHaK, ralieHas
U3BECTb, HEralleHas H3BECTb, MUThEBAs CoOJa M JPYTUX): Ha3bIBaTh U
COCTaBJIATH (POPMYJIBI XMMUYECKUX BEIECTB, OMPEACIATh MPUHAICKHOCTD
K KJ1accy.

Hctounnkn xummuuecko wHpopMamuu (CpencTB MaccoBo HHGOpMAIHH,
cetb HMurepHer wu apyrue). Ilowck wuHpOpMAIMK 1O Ha3BaHUSM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMYyIIaM
Ilpogheccuonanbho-opueHmuposannoe codeprcanue.

Pemenne mpakTHYecKuX 3alaHUM MO KiIACCH(HUKAINK, HOMEHKIIATYpe H
XUMHUYECKUM (OpMyllaM HEOPraHMYECKHX BEIIEeCTB Pa3IUYHBIX KJIacCOB
(yrapHplii ra3, yrJIEeKMCIbId Tra3, aMMMaK, raiieHas H3BECTb, HeETralleHas
U3BECTh, MUTHEBAS COJAa M JPYrMX): Ha3blBaTh M COCTABIATH (HOPMYIIBI
XUMHYECKHX BEIIECTB, ONPEAENATh MNPHUHAUIEKHOCTh K Kiaccy, ¢
UCIIOJIb30BAaHUEM  COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH U CETU
Nurtepner.

JIM4HOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTSHIUH B
cootBercTBHU ¢ PI'OC cpemnero
obmero oopazoBaHus,
YTBEP>KACHHOTO PUKA30M
MuHucTepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012 Ne 413

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKHUX
BCIISCTB

Conep:xxanue yueOHOro MaTepuaJia

Mertamnel. OOmme (Qu3nueckue M XUMHYECKHE CBOICTBa METaLIOB.
CnocoObl mosyyeHusi. 3Hau€HUE META/NIOB U HEMETAJUIOB B MPUPOIE U
KU3HEJEATEIBHOCTH 4Y€JIOBEKa M OpraHu3MoB. Koppo3us MeTaiaoB: BUIBI
KOPPO3HH, CIIOCOOBI 3aIUThl METAINIOB OT KOPPO3HH.

Hemerannel. OOmue ¢u3nyeckue M XHMMHYECKHE CBOMCTBa HEMETAJUIOB.
Tunuuneie cBoiictBa HemerayuioB [V— VII rpynn. Knaccudpukanus u
HOMEHKJIATypa COeAMHEHUHl HeMeTauioB. KpyroBopoTsl  OHOTEHHBIX
3JIEMEHTOB B IPUPOJE

XWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB
(OKCHAOB, THAPOKCHUIOB, KHCIOT, COJ€M U Jp.). 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB MPOCTBHIX BEIIECTB, BOJAOPOJHBIX COSAMHEHUH, BBICIINX

.HI/I‘IHOCTHBIC, METaIIpCAMETHLIC U
HpeIMETHBIC KOMIICTCHIINH B
cootBeTcTBUM ¢ PT'OC cpegnero
o0111ero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MunucrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413
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OKCHUIOB U THAPOKCHUIOB

IIpakTnyeckue 3anaTHa Ne 4 CocTaBieHHE YpPaBHEHHH XUMHYECKHX
peakuui ¢ Y4acTHEM IIPOCTBIX M CIOKHBIX HEOPraHWYECKHX BEILECTB:
METaJUIOB U HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB U aM(OTEpHBIX
JJIEMEHTOB; HEOPIaHWYECKHUX  KUCJIOT, OCHOBAaHMM M  aM(OTepHBIX
TUAPOKCUIOB; HEOPTAHUUECKUX COJIEH, XapaKTepU3YIOIUX UX CBOMCTBA.

Pemenne nNpakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX  3aJaHUMl  Ha
CBOWCTBA, COCTaB, IOJy4eHHE U O€30MaCHOE MCIIOJIb30BAHUE BaKHEUIINX
HEOPraHMYECKUX BEIIECTB B ObITY U IPAKTUYECKOH EATEIbHOCTH YeJIOBEKa.

Tema 3.3.
Nnentudukanys
HEOPTaHUYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

JladopaTopHoe 3ansiTue Ne 2

JlabopatopHass paborta «MneHTH(UKAIMA HEOPraHMYECKHX BEIICCTBY.
Pemenue OKCHCPUMCHTAIIBHBIX 3aa4 IO XUMUYCCKHUM CBOIICTBAaM METAJIJIOB
¥ HEMETAIIJIOB, 10 PACIO3HABAHUIO U TONYUYEHUIO COCAMHEHHU METauioB U
HEMCTAJIJIOB. I/II[CHTI/I(i)I/IKaIII/IH HCOPTaHNYCCKUX BCUICCTB C UCIIOJB30BaAHUEM
X (U3MKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX pEaKIUH.
KauecTBeHHble peakuuu Ha cynbdaT-, kKapOOHAT- M XJOPUA-aHHWOHBI, Ha
KaTHOH aMMOHWUSI.

Koutpoabsnas padora Ne 2 CBoiicTBa HEOPraHMUECKHUX BEIIECTB

JADK-cpeannii 6a/u1 10 TEKYIIMM OLIEHKAM yClleBaeMOCTH

2 cemecTp

Pa3nen 4.

CTpoeHne 1 cBOIICTBA OPraHUYeCKUX BelllecTB

28

Tema 4.1.

Conep:kaHue y4eGHOr0 MaTepuasia
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Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEILIECTB

IlosiBiIeHME U pa3BUTHE OPraHUYECKOM XUMHHU Kak Hayku. [Ipeamer
OpraHUYEecKOl XMMUU. MecTo U 3HaUYe€HUE OPraHuYeCKOW 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 XMMHUUYECKOTO
cTpoeHust moiekyn. M3omepus u nzomepsl. [loHsTHE O QyHKIMOHANBHOMN
rpynne. Paaukan. IlpuHiune! kiaccuuKanuy OpraHMueCKUX COeIUHEHUM.
MexnyHnaponHas  HOMEHKJIATypa M OPHUHIMIBI  HOMEHKJIATYpPbI
OopraHuueckux coeauHeHui. [loHsaTHe 00 azo0TcoAepKalUX COEAMHEHMUSX,
OMOJIOTMYECKH aKTUBHBIX BellecTBax (yriieBojax, KHupax, Oenkax Hu [p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEpP, MOJUMEpP, CTPYKTYpHOE
3BEHO)

IIpakTuyeckoe 3anaTHe Ne S HomeHkiaTypa OpraHMYECKUX COCIUHEHUU
OTIENBHBIX KJIAcCOB (HACBILICHHbIC, HEHACHIIIEHHbIE W apOMaTHYEeCKHUe
YII€BONOPOAbI, CHUPTHI, (PEHONBI, aJdbAETUAbl, KETOHBbI, KapOOHOBBIE
KucinoTel U 7ap.) CocTaBieHHE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX
GopMyNl OpraHMYecKMX BEIIECTB OTAEIbHBIX KJIACCOB, HCHOJIb3YS HX
Ha3BaHUS M0 CHCTEMAaTH4YeCKOM M TPUBHAIBHOW HOMEHKJIAType (STHIIEH,
aleTusIeH, ruIepuH, GeHon, GopmManbaerul, YKCyCHas KHCIIOTa, TIIUINH).
Pacuetsl mpocreiiiielt ¢GopMynbl OpPraHMYECKOW MOJEKYJbl, HCXOIS U3
AJIEMEHTHOTO cocTaa (B %)

JIMYHOCTHBIE, METaNPEMETHBIEC U
MpeMETHbIC KOMIICTCHIIUH B
cootBercTBUM ¢ OI'OC cpeanero
o0miero oopa3zoBaHusl,
YTBEPKICHHOTO PUKA30M
MuHncTepcTBa 00pa30BaHUI U
Hayku P® ot 17.05.2012 Ne 413

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COCTUHEHUN

Conep:kaHue y4eGHOI0 MaTepuasia

16

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHMH OTIEIbHBIX
KJIacCOB (OCOOEHHOCTH KJIacCM(pUKALUU U HOMEHKJIATypbl BHYTPH KJlacca;
TOMOJIOTHUECKUH psii 1 obmmas popmyna; nomepusi; pusnueckue CBONWCTBA,
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHU):

JIMYHOCTHBIE, METAIIPEIMETHBIE U
HpeJIMETHBIE KOMITETCHIIUH B
cootBercTBrH ¢ PI'OC cpeanero
oOmiero oopa3oBaHus,
YTBEP>KACHHOTO PUKA30M
MuHHCTEpCTBa 00pa30BaHUS U
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— TMpeJenbHbIe YIIeBOAOPObI (IKaHbl U IMKJIOAJIKaHbl). ['opeHre MeraHa
KaK OJMH M3 OCHOBHBIX MCTOYHHMKOB TEIUIA B TPOMBIILICHHOCTH U OBITY.
CBoiicTBa MNPUPOJHBIX YIVIEBOJOPOJOB, HAXOXJIEHUE B TMPUPOJIE U
MPUMEHEHHE aTKAHOB;

— HemnpeneiabHble (IKEHbI, AJIKWHBl M QJIKAJUEHBI) W apoMaTHYECKHUe
YIJIEBOAOPObl. ["'opeHue anernieHa Kak MCTOYHUK BBICOKOTEMIIEPaTypHOTO
IJIAMEHU ISl CBAPKHU U PE3KU METAILIOB

— KHUCJIOPOJCOJEpKaIue coelrHeHus (cnupThl W (EeHOJNbl, KapOOHOBBIE
KHUCIIOTBI ¥ 3QUpPHI, adbACTUABl U KETOHBI, )KUPHBI, yriaeBosl). [IpakTuueckoe
MPUMEHEHHE  OSTWICHIVIMKONS,  ThuiepuHa,  ¢enona.  Ilpumenenue
dbopmanpaeruia, aneTambAETHIA, YKCYCHOW KHCIOTBHL. Mpblla Kak COJH
BBICIIMX KapOOHOBBIX KHCIOT. MoroIye CBOMCTBa MbLiIa

— a3oTcojepiKallue COeOUHEHHS (aMUHBI W aMHHOKHCIOTBHI, OEJKH).
BricokOMONEKyYIsSIpHBIE  COCTMHEHHUS (CHHTETUYECKHE M OWOJIIOTHYECKHU-
aKTuBHbIE). MoHOMep, MOJIUMEp, CTPYKTypHOe 3BeHO. I[lomumepusarus
ATHJIEHA KaK OCHOBHOE HAlpaBJeHHUE €r0 UCIOJIb30BaHUS.

I'enernueckas CBA3b MEXKIY KJlaCCaMH OPraHUYECKUX COEIMHEHUN

IIpakTuyeckoe 3anaTue Ne 6 CBolicTBa OpPraHUYECKUX COEAMHEHUN
OTJENBHBIX KJIacCcOB (TpUBHANbHAas W MEXIyHapoJaHas HOMEHKJIATypa,
XUMHYECKHE CBOMCTBA, CIOCOOBI MOJY4YEHMsI): MpeAesbHble (alKaHbl U
IUKJIOAJIKAHbI), HeNpeleNbHble (AJIKEHbl, AIKUHBl M alKaIUeHbl) U
apoOMaTHYECKHE YIJIEBOJOPO/Ibl, CHUPTHI U (HEHOJIbI, KApOOHOBBIE KMCIOTHI U
3QUpBl,  AIbAETUABl M KETOHBbl, aMHMHbBI U  AMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEMHEHUs. 3aJaHHsl Ha COCTAaBJICHHE ypaBHEHUI
XUMHUYECKHUX PEAKLUI C yYaCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAaHUM MX
COCTaBa U CTPOCHUS

IIpakTuyeckoe 3ansaTue Ne 7 CocraBieHrne CXeM peakiuil (B TOM YHUCIE 0
MPEAJIOKEHHBIM 1IEMOYKaM MPEBpAIIeHUI), XapaKTepU3yIIMNX XUMUUECKUE
CBOIMCTBAa OpPraHWYECKHX COCAMHEHWH OTIEIbHBIX KJIACCOB, CIOCOOBI HX
MOJYYEHUs] U Ha3BaHME OPraHUYECKUX COEIMHEHMM MO TPUBHAIBHOM WIIU
MEKIYHAPOJHON CUCTEMaTHYECKOM HOMEHKIIATYpE.

Hayku PO ot 17.05.2012 Ne 413

JIMYHOCTHBIC, METAIIPEIMETHBIC U
IpeIMETHBIC KOMITCTCHIINH B
cootBetrcTBUM ¢ PI'OC cpeanero
o01iero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MunncrepcTBa 00pa3oBaHuUs U
Hayku P® ot 17.05.2012 Ne 413
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JlaGopaTtopnoe 3anHaTHe Ne 3 JlaGoparophas pabora «[IpeBparienus
OpPraHUYECKUX BEILECTB MpHU HarpeBaHum». llonydyeHue 3TuIeHa U U3ydeHHe
€ro CBOWCTB. MopenupoBaHUE MOJEKY]I M XMMHUYECKMX IMPEBpALCHUN Ha
IIpUMepe ATaHa, STHIIEHA, alleTUJIeHa 1 JIp.

Tema 4.3.
WNnentudukanus
OpTraHUYECKHUX
BEILIECTB, UX
3HAYEHUE U
IPUMCHCHHE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH
YyeJoBeKa

Conep:kanue y4eOHOT0 MaTepuaJia

Buoopranmueckue coenuHenus. Ilpumenenue u OuoOrHMYEcKass poib
yraeBonoB. OKHCIIEHHE YIVIEBOAOB — HCTOYHHUK DJHEPIrUU  JKUBBIX
opranu3mMoB. OOnacTu NpUMEHEHHUs aMUHOKUCIOT. [IpeBpaiieHus OenkoB
nuiM B opraHusMme. buonorunueckue ¢ynkuum OenkoB. buonoruueckue
¢GyHKIMY KkUpoB. Poib opraHndeckoil XMMHUH B pELIEHUH MTPOOJIEM MUILEBOM
6e3011acHOCTH

Ponp opranumdeckoifi XuUMHUM B pEIICHUU MPOOJIEM SHEPreTHUecKOon
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX MCTOYHHUKOB OJHEPruu (ajibTepHATUBHBIE HWCTOYHUKUA DHEPIHH).
OrnacHOCTh BO3JICUCTBHUS Ha JKUBBIE OPTraHW3MBI OPraHUYECKHX BEIIECTB
OTJICbHBIX KJIAcCOB (YTIEBOJOPOABI, COUPTHI, (DEHOIBI, XJIOPOPTAHUYECKUE
MPOU3BOJHBIC, AQJIBACTUABI W  JIp.), CMBICI TOKa3aTenas MpeaeabHO
JIOMYCTUMOM KOHLIEHTpaluu

JlabopaTopHoe 3ansitue Ne 4 JlaGoparopnas pabora: «MneHtudukanus
OpPraHUYECKUX  COCIMHEHMH  OTHENbHBIX  KiaccoB»  MaeHTudukaus
OpPraHUYECKUX COEIMHEHUHN OTIENbHBIX KJIACCOB (HAa MpUMEpe albJIEruoB,
KpaxMaia, yKCYCHOI KHCIJIOTBI, O€JIKOB U T.II.) C HCIOJIb30BaHUEM UX (DPU3HUKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KaU€CTBEHHBIX peakuui. JleHaryparus
Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu OenkoB. Bo3HUKHOBEHHE
AQHAJIMTUYECKOTO CHUTHajda C TOYKH 3pEHUS XUMHYECKHX IPOILIECCOB IPHU
NPOTEeKaHUM KA4YeCTBEHHON peakiMM, IO3BOJISIONIeH WASHTH(PHUINPOBATH
MpeIJIoKEHHbIE OpraHNYECKre BEIeCTBa

KonTtpoabHnas padora Ne 3 CtpykTypa U CBOMCTBA OPraHUYECKUX BELLECTB

JlnuHOCTHBIE, METaNIPEAMETHBIC U
MpeAMETHBIC KOMITETEHITUN B
cootBercTBUU ¢ I'OC cpennero
o0miero oopa3zoBaHus,
YTBEPIKICHHOTO TIPUKA30M
MunucrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413

Pazpea 5.

Kunernuyeckue u TCPMOANHAMHUYCCKHNE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHYECCKHUX peammﬁ
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CkopocTh
XAMHYECKHUX
peaKLHnii.
XuUMHYECKOE
paBHOBecHE

Conep:xanue yueOHOro MaTepuaJia

CKOpOCTb peaklMy, €€ 3aBUCUMOCTb OT pPa3IMYHbIX (PaKTOPOB: IPUPOIBI
pearupyromux  BEIIECTB, KOHLEHTPAaLlUM  PEarupyrolux  BEIIECTB,
TeMIIepaTypbl U IUIOIAAN PEAKLIMOHHOM MMOBepXHOCTU. TernoBele 3P PeKTs
XUMHUYECKHUX PEAKIMMI. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.

OOparuMocTh peakiuil. XUMHUYECKOE PAaBHOBECHE U €ro CMEILEHHUE IO
JeCTBUEM pa3IMYHBIX (PAKTOPOB (KOHIEHTPAIUS PEareHTOB MU MPOTYKTOB
peakuuy, TaBlE€HUE, TeMIeparypa) A CO3IaHUS ONTHUMAJIbHBIX YCIOBUH
IIPOTEKaHus XuMudeckux npoueccon. IIpunnun Jle [llatense

IIpakTnyeckune 3ansaTuss Ne 8 PenieHne npakTHKO-OPUEHTUPOBAHHBIX
3aJlaHUil Ha aHanu3 (AKTOPOB, BIUAIOIIMX HA HW3MEHEHHE CKOPOCTH
XMMHUYECKON pEaKlMH, B T.4. C MO3ULMH 3KOJIOTMYECKH I1eIecOo00pa3HOro
NOBE/IEHUS B OBITY U TPYAOBOH JAEITEIbHOCTU B LIENSAX COXPAHEHUS CBOETO
3I0pPOBbS M OKpYXKalolled NpUPOJHOM cpenpl. PemieHne npakTuko-
OpPHUEHTHPOBAHHBIX 3aJaHUM Ha NpuMeHeHue npuHnuna Jle-Illarense s
HaXOX/ICHUs HANPaBJICHUs CMEILEHUS PAaBHOBECHS XMMHMUYECKON PEAKLUU U
aHaIU3 (aKTOPOB, BIUAIONIMX HA CMEIIEHUE XUMUUECKOTO paBHOBECHSI.

Pasznea 6.

PacrBopbI

Tema 6.1.
[TonsiTue o pacTBOpax

Conep:xxanue yueOHOro MaTepuaJia

PactBopenne kak ¢usnko-xumuueckuid mpouecc. PactBopsl. CriocoObl
IIPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocTs. MaccoBast 107151 paCTBOPEHHOTO
BeniecTBa. CMbICH MOKa3aTeNs MpeieabHO JOMYCTUMON KOHIEHTPAUU U €T
UCIIOJIb30BaHUE B OIICHKE HKOJIOTHYECKOM 0€30MacHOCTH.

[TpaBuiia 3KOJIOTUYECKU II€JI€CO00Pa3HOrO MOBEACHUS B OBITY U TPYAOBOM
JEATEIIBHOCTH B LEISIX COXPAHEHUS CBOETO 3J0POBbsI U OKpY)KArOIIEH
MIPUPOJHOM Cpedbl; ONAaCHOCTb BO3ACHCTBUS Ha JKHUBBIE OpPTaHU3MBI
OIPEEIIEHHBIX BEIIECTB.

Pemenne npakTHMKO-OpUEHTUPOBAHHBIX PAcUETHBIX 3a/JlaHUN Ha pPacTBOPHL,
UCTIOJIb3yeMble B ObITOBOW U MPOU3BOACTBEHHOMN AEATEIBHOCTH YEI0BEKa

Tema 6.2.

Conep:xanue yueOHOro MaTepuaJia

JIndHOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTSHIUH B
cootBercTBUH ¢ PI'OC cpemnero
o0miero oopa3zoBaHusl,
YTBEPKJACHHOTO MPUKA30M
MuHncTepcTBa 00pa30BaHUsI 1
Hayku P® ot 17.05.2012 Ne 413
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Hccnenosanne
CBOMCTB PacTBOpPOB

JlaGopaTtopHoe 3ansaTtue Ne S JlaGoparopnas paborta «lIpurotoBienue
pacTBOPOBY. [IpuroToBnenue pacTBOpPOB 3adaHHOW (MaccoBoH, %)
KOHLEHTpaluu (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMU) U OIIPEJIEICHNE
Cpelbl BOAHBIX pacTBOpOB. PelieHue 3a1a4 Ha MPUTOTOBIIEHHUE PACTBOPOB

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COlepP:KaHUeE (CoAep:KaHUe MPUKJIATHOTO MOIYJIA)

Pa3gen 7.

Xumusa B 6I>ITy H Hp0H3B0[[CTBeHHOﬁ HECATCJIBbHOCTHA Y€JI0BCKA

XuMmus B ObITY U
IPOM3BO/ICTBEHHOMN
JeSTEIbHOCTH
YeJI0BEKa

Conep:xanue yueOHOro MaTepuasa

Hogeitme nOCTHMXEHHUS XUMUYECKOM HAyKW M XUMHUYECKOW TEXHOJOTHH.
Ponp xuMum B oOecriedeHUH SKOJIOTMUYECKOM, DHEPreTHYECKON W IHUIICBOM
0C30MaCHOCTH, pa3BUTHH MEIWIMHBL. [IpaBuina Tomcka W aHanm3a
XUMHUYECKON MH(OpPMAIMK U3 Pa3IMYHBIX HCTOYHHMKOB (Hay4yHas U y4eOHO-
Hay4JHas JINTEpPaTypa, CPEICTBA MACCOBOM MH(pOpMAIuy, ceTh IHTEpHET)

IIpakTnyeckoe 3ansaToe Ne 9 [louck W aHanmu3 KEWCOB O TMPUMEHEHUU
XUMHYECKMX  BELIECTB M  TEXHOJOTMM ¢  ydeToM  Oynyumiei
npoeCCHOHATIBHON JIeATENbHOCTH M0 TeMaM: Ba)KHEHINe CTPOHUTEIbHbIE
MaTepuaibl, KOHCTPYKLMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa,
MaTepuanbl s DJIEKTPOHUKHM, HAaHOMAaTepHalbl, TEKCTHJIBHBIE BOJIOKHA,
UCTOYHUKUA DHEPrHMM, OpraHWYeCKMe M MHUHEpaJibHble yn00peHwus,
JIeKapCTBEHHbIE BEIIECTBA, OBITOBAst XUMMSL.

3amuTa: IlpencraBneHue pe3ynbTaToB pelIeHUs KelcoB B (opMe MHUHHU-
JIOKJIaJa C Mpe3eHTaleH

[TpodeccnoHanbHO-OPUEHTHPOBAHHOE COACPKAHUE

[IpuMeHeHNH XMMHMYECKHX BEIIECTB M TEXHOJOTHH B KOMIBIOTEPHOM
XHUMUH.

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMETHbIC KOMIICTCHIIUH B
cootBercTBUM ¢ OI'OC cpeanero
o0miero oopa3zoBaHusl,
YTBEPKICHHOTO PUKA30M
MuHncTepcTBa 00pa30BaHUI U
Hayku P® ot 17.05.2012 Ne 413

IIpomexyTouHasi aTTecTANMA MO AUCHHILIMHE (1M depeHIINPOBAHHBIN 3a4eT)

Bcero

78

18




3. YCJIOBUSI PEAJIM3AIIMA TPOTPAMMBI  YUEBHOW
TV CHUILIAHBI

3.1 TpeboBaHuss K MHUHMMAJBHOMY  MATEpPHAJIbHO-TEXHHYECKOMY
o0ecreyeHNI0 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.

O6opynoBanue:

- pabouee MeCcTo Mperno aBaTes;

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

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTra 00ydeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HArNIIHBIE  TOCOOMS:  IUIaKaThl, y4eOHO-HArJIsAJIHBICE  TIOCOOHS,
obecrieunBaroIMe TeMaTUUEeCKUEe UILTFOCTpAIMU 10 pabodelt mporpaMMe JUCIMUILUIHHBI,
B TOM YHCJIE, BUC0-ayIN0 MAaTepHUAIIbl, KOMITBIOTEPHBIE TTPE3CHTAIUH.

KomneroTep mMeeT HOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
r1o0anbHyI0 ceTh MIHTepHeT, OCHAIIEH JUIEH3HOHHBIM IIPOTrPAMMHBIM 00ECIICUEHUEM.

3.2. Y4yeOHO-MeTOAMYECKOe U UHPOPMAUMOHHOe  olecrneyeHHe
peanu3anuu y4e0HOM JUCUUIINHBI

1. AxndunorenoBa, WM.B.Xumusa: y4yeOHUK M NPAKTUKYM [UIsI CPEIHETO
npodeccruonanibHoro oopazosanus/ .B.Andpunorenona, A.B.babkos, B.A.IlonkoB.—
2-¢ w3m., wuchnp. W gom.— MockBa: MsmarensctBo [Opaiit, 2020.— 291c.—
https://urait.ru/

2. Aprtemenko A.W. Opranumdeckas xumusi: yueOHuk /A.M. ApTeMeHKoO.- 5-€
u3n., ucnp.- MockBa: KHOPYC, 2020.- 536c.- (Cpemnee mnpodeccuoHaIbHOE
obpazosanue). ISBN 978-5-406-00916-1

3. EcrecrBo3nanue. Xumus/ I'adbpuensu O.C. , OctpoymoB WU.T. - 6-¢ u3x., cTep.
— M.: Akanemus, 2020.- 240c.https://academia

4. Andunorenoa, M. B. Xumus: yd4eOHHK M NPAKTHUKYM JIs CPEAHETO
npodeccuonanbHoro oo6pazoBanus/ M. B. Aundunorenora, A. B. babkos, B. A.
ITonkoB.- 2-¢ u3n., ucnp. u gom.- Mocksa: M3narensctBo FOpaiit, 2020.- 291 c.-
https://urait.ru/

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

5. Xumust: 3agaun u ynpaxuenus/ Epoxun FO.M. - 1-e uzn. — M.: Akanemus,
2019.- 288c.https://academia-library.ru/

6. Apremenko A.W. Oprannveckas xumus: yaeOnuk /A.H.ApTemeHko.- 5-e u3j.,
ucnp.- u gor.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050



https://urait.ru/
https://academia/
https://urait.ru/
https://academia-library.ru/
https://www.book.ru/book/924050

7. I'muuka, H.JI. O6mas xumus : yuyeobnoe mocodbue / I'muuka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/
HNuTepHeT-pecypceol
8. www.pvg.mk. ru (omumnuazna «Ilokopu BopoObeBEI TOPEI»).
9.www.hemi.wallst. ru (O6pa3oBaTenbHBIN CAalT IS IKOJILHUKOB « XUMHUSI»).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIBHUKOB).
MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 10 OCBOEHUIO THCITUTLTHHBI
11. Metoandeckue yka3aHus sl OOyJarOIINXCS O BBIMOTHEHUIO MPAKTHIECKIX

pabor.

12. Meroanueckue yka3zaHus AJis 00y4aromnuXcsl MO BHIMOIHEHUIO Ta00PaTOPHBIX
pabot
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS JYUYEBHOM
NCIHUIIJIMHBI

4.1. dopMbI 1 METOJIbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHusl

DopMbI U METOBI

Pe3yabTaThl 00yueHus KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHust

JUYHOCMHbLE: Texkyumii KOHTPOJIb:

- OCO3HaHHWE OOYYAIOUIMMHCS  POCCUHCKON  Tpa)XTaHCKOU | - OMPOC YCTHBIN

WUJICHTUYHOCTH; (bpoHTaNBHBIN);

-  TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTH U | - BBIIIOJHEHUE

CaMOONPEIEICHUIO; nabopatopHoit

- HAJIMYUE MOTHBAIIMU K 00YUYEHUIO U TIMYHOCTHOMY Pa3BUTHUIO; paboTHI;

- LCJICHAIIPABIICHHOE DPAa3BUTHE BHYTPEHHEH IMO3MLIMU JINYHOCTH | - BBIIIOJIHEHHE
Ha OCHOBE JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEM HapoaoB PoccHiCKoM | mpakTUYeCKOn
denepanuy, UCTOPUYECKMX M HAIMOHAIBHO-KYJIBTYPHBIX TpaJulUi, | paboThI
(dbopMHpOBaHHE CUCTEMBI 3HAUUMBIX IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, | (MHIUBHAyaJbHAs
AHTUKOPPYIIIMOHHOTO MHUPOBO33PEHUS, NIPABOCO3HAHUS, SKOJIOIHYECKOH | (hopma pabOThI)
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTh LS M CTPOUTD )KU3HEHHBIC TIAHBI;

- YyBCTBO TOPIOCTH M YB&KEHHUA K HCTOpUU U JocTwkeHusM | [Ipomexyrounas
OTEYECTBEHHON XMMUYECKON HayKH; XUMHUECKH I'PAaMOTHOE MOBEJICHHE B | aTTeCTalus B popme:
npodeCcCUOHATILHOM  JIeATENPHOCTA W B OBITy npu oOpamieHuu ¢ | 1 cemectp - Apyrue
XMMHUYECKUMHU BELIECTBAMH, MaTepHallaMu U MPOLIECCAMU; (bOopMBI KOHTPOJIS

- TOTOBHOCTh K HPOJOJDKEHHIO OO0pa3oBaHMs M MOBBIMIEHUS | (CpeaHHid 6amt mo
kBanukanuu B K30paHHOH NPO(ECCHOHATBHOW JEATENIbHOCTH U | TEKYIIUM OLEHKaM
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM; yCIIEBaEMOCTH)

- YMEHHE HCIMOJIb30BaTh JOCTUKEHHUS COBPEMEHHON XMMHUYECKOH | 2 cemecTp —

HayKl M XHMMHUYECKMX TEXHOJIOTMH Uil TOBBILIEHHUS COOCTBEHHOIO | TU(depeHIMPOBAHHBIN
MHTEJJIEKTYaJIbHOTO ~ pa3BUTHsI B  BBIOPAaHHON  mpodeccrHoHanbHON
NESTENIHOCTH;

mMemanpeomemuyle:. Meton npoBeaeHus

- OCBOGHHBIE OOYYAIOUIUMHCA MEXIIPEIMETHbIE MOHATUS U | MIPOMEXYTOYHON
yYHUBEpCcaJbHble Yy4eOHbIE NEHCTBUS (pEryJsiTUBHbIC, NO3HABaTeNIbHbIE, | ATTECTAI[UH 2
KOMMYHHMKATUBHBIE); CEMeCTpa: BBIIIOJIHEHNE

- CHOCOOHOCTH HX UCHOJB30BaHUS B IIO3HABATEJIbHOM U | KOMIIEKCHOTO 3aJaHUS
COLIMAJIbHON NPAKTUKE, TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO
U OCYILIECTBICHUIO Yy4YeOHOW JeATeNbHOCTH, OpraHM3ali y4eOHOro
COTPY/ZHUYECTBA C MENArOrMYECKUMH PaOOTHUKAMHU U CBEPCTHHKAMHM, K
Y4acTHUIO B MOCTPOCHUH WHIUBUAYAIBHON 00pa30BaTeIbHON TPAaeKTOPHUH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIIe10BaTeIbCKON, MPOSKTHOM U
COITMAJIBHOM ASSITEIBbHOCTH;

- HCIOJIb30BAHME  DPA3NMUYHBIX  BUJOB  I103HABaTEIbHOMU
NEeSITeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJbHBIX Oomepanuil (IOCTaHOBKU
3agaud, (OpPMYJIMPOBAHUSA THUIOTE3, AHAIM3a U CHUHTE3a, CPAaBHEHMS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, NOWCKa aHANOroB, ()OPMYIMPOBAHUS BHIBOJOB) JUIS pEIICHUS
MOCTAaBJIEHHOW 3aJaud, NPUMEHEHHWE OCHOBHBIX METOJOB I103HAHUS
(HabyroieHNsI, HAyYHOTO OHKCHEPUMEHTA) JUIsl H3YYEHHs pPa3InYHbIX
CTOPOH XUMHUYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMH BO3HUKAET
HE00XO0AMMOCTh CTAJIKUBAThCs B MpodecCHOHATIBLHOM cdepe;
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- HUCIOJb30BaHUE PA3JIMYHBIX HMCTOYHHMKOB Ui TOTy4YEHUS
XUMHAYECKOH WH(pOpMAlUK, yMEHHE OLEHUTh €€ JIOCTOBEPHOCTh IS
JOCTUKEHHS XOPOILIUX Pe3yNbTaToB B MpodeccHoHaIbHOU cdepe;
npeaMeTHbIE:

- c(OPMUPOBAHHOCTD MPEACTABICHUN: 0 MaTEepUATIHLHOM €IUHCTBE
MHpa, 3aKOHOMEPHOCTSAX U [103HaBAEMOCTH SIBJIEHUH MPUPOJBL; O MECTE U
3HAYEHUH XUMHH B CHCTEME €eCTECTBEHHBIX HAayK U €€ poiu B
00€eCTeYeHNN YCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA: B PEIICHUH MPOOIeM
9KOJIOTMYECKOM, SHEPreTH4YeCKON U MUILEBOI 0€30IacHOCTH, B Pa3BUTUHU
MEHIIMHBI, CO3/IaHUU HOBBIX MATEPUAIOB, HOBBIX UCTOYHHKOB dHEPTHH,
B 00€CreuYeHNU PalMOHATILHOTO MPUPOIONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEeH KYIbTYyphl YEIOBEKAa, a TAKKE IKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3JJ0POBBIO U IIPUPOTHOMN Cpelie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraolue TMOHATUS (IOMOJMHUTEIPHO K CHCTeME IOHATUMN
0a30BOr0 YpOBHS) - W30TOIIBI, OCHOBHOE M BO30YKIECHHOE COCTOSHUE
aToMa, THOpUAM3AIIHs aTOMHBIX OpOUTaNlel, XUMUYeCKas CBA3b («G» U «TT
— CBsI3bY», KpATHBIC CBSI3M), MOJIAPHAS KOHIEHTpAIUsS, CTPYKTypHas
dbopmyna, wuzoMepus (CTpyKTypHasi, TeoMeTpuueckas (LHC-TpaHC-
M30MEpHsi), THIBI XUMUYECKMX pEaKIuid (FOMO- U TeTePOTCHHEIE,
oOpatuMble W HeoOpaTUMBbIC), PpPacTBOPHI (MCTUHHBIC, JIUCIEPCHBIC
CUCTEMBbI), KPUCTAJUIOTUAPATHI, CTENEHb JAUCCOLMALMM, 3JIEKTPOJIU3,
KpEeKMHT, pUPOPMHUHT); TEOPUHM U  3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE  3HAHMS, JIeKAIlMe B  OCHOBE IIOHMMAaHUs
MPUYUHHOCTY ¥ CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHM, COBpEMEHHbBIC
MIPE/ICTABICHHUS] O CTPOCHHUU BEIIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U
HaJIMOJICKYJIIPHOM YPOBHSX; MIPEACTABICHHS O MEXaHU3MaX XUMHUECKHX
peaknui, TepMOJAMHAMUYECKUX M KHUHETHUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKaHUsA, O XHUMHYECKOM DPABHOBECHHU, JIUCIEPCHBIX CHUCTEMAX,
(dakToNOrMuecKue CBEICHUS O CBOWMCTBAaX, COCTaBe, TMOJIYyYECHUH U
0€30MacHOM  HUCIOJB30BaHUM  BAXKHEHIIMX  HEOPraHWUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH J1eATEIHbHOCTH YEJIOBEKa;
OOMIIMX HAYYHBIX MPUHITUIAX XHUMHYECKOTO MPOM3BOACTBA (Ha Mpumepe
MPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaka, METaHola, mepepaboTKu
He(Tn);

- c(OpMUPOBAHHOCTh YMEHUI BBISABIATH XapaKTEpHbIE MPHU3HAKU
U B3aWMOCBSI3b HM3YyYCHHBIX TIOHATHUH, TPUMEHSATH COOTBETCTBYIOIINC
MOHATHSI TIPU ONHMCAHWU CTPOSHUS U CBOWMCTB HEOPTraHUYECKHX H
OpPraHWYECKUX BEIIECTB M WX NPEBPAIICHHI;, BBISBISATH B3aHMMOCBS3h
XUMHUYECKUX 3HAaHUM C TOHATUAMU U TPEACTABICHHUSIMH JIPYTHX
MpeIMETOB /1J1s1 60JIee OCO3HAHHOIO MOHUMAaHMSI U 00BSICHEHUS CYLTHOCTH
MaTepUaIbHOTO €IMHCTBA MHPA; UCIIOJIb30BATh CHCTEMHBIE XMMHUYECKUE
3HaHWUS JUIS OOBSCHEHUS W IPOTHO3UPOBAHUS SBJICHHUHA, WMEIOIIHX
€CTECTBEHHOHAYYHYIO IPUPOY;

- c(opMHpPOBAaHHOCT, YMEHUN HCIHOJIB30BaTh HAMMEHOBAaHUS
XUMHUYECKUX COEIUHEHUI MEXIYHApOJIHOIO COI03a TEOPETHUYECKOH U
MPUKJIATHON XUMHUH U TPUBHAILHBIC HA3BAHUS BEIIECTB, OTHOCSIIIUXCS K
W3YYCHHBIM KJIacCaM OPTaHUYECKUX M HEOPraHWYEeCKUX COCIMHEHUN;
UCIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIUKY JJIsl COCTaBlIeHUS (GopMyl
HEOPTraHMYECKUX  BEIIECTB,  MOJEKYSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIlEHHBIX U CKEJIETHbIX) (OPMYyJl OpraHMYECKHX
BEIIECTB; COCTABISTh YPABHEHUS XUMUYECKUX PEAKIUN U PACKPBIBATh HX
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CYIIHOCTb: OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA IOCPEICTBOM
COCTaBIJICHHS DJIEKTPOHHOTO OajlaHCca 3TUX PEaKIHif; peakiuii MOHHOTO
oOMeHa NyTeM COCTABJICHHS WX IIOJHBIX U COKPAUICHHBIX HOHHBIX
yYpaBHEHUH; peakIuil TUApPOIN3a, PEakiMil KOMILIEKCOOOpa3oBaHus (Ha
npuMepe TUAPOKCOKOMIUIEKCOB ILIMHKA W alIOMUHUSA); TMOATBEPKAAThH
XapakTEepHble XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMU
SKCIEPUMEHTAMM U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIUM;

- c(hOpMUPOBAHHOCTh yMEHUM KIIaCCH(PUITPOBATH
HEOPraHUYECKHEe W OpPraHWYECKHE BEUIECTBA M XUMHUYECKHE pEaKIMH,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS W KPUTEPUU IS KIACCH(PUKALIUN
U3Y4aeMbIX XHMHUYECKUX OOBEKTOB; XapaKTepH3oBaTb COCTaB U
BAOKHEWIIIME CBOMCTBA BEIIECTB, MPUHAJICKAINIUX K OIMPEACICHHBIM
KjlaccaM M TpylnaMm COeQUHEHHH (IIpOCThle BEIeCTBA, OKCHJIBI,
THIPOKCHUJIBI, COJIU; YTIIEBOAOPOJIBI, IPOCThIE 3PUPHI, COUPTHI, (HEHOIIBI,
aNbJIETU/Ibl, KETOHbI, KapOOHOBBIE KHUCIOTHI, CIOXHBIE 3(PHUPBI, KUPBI,
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
MOJIEKYJaX; a TakXe OT OCOOCHHOCTEM pealn3ali pa3IudHbIX
MEXaHU3MOB IIPOTEKAHUS PEAKIUN;

- cOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJICKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM W BO30YKICHHOM COCTOSIHMM) M HOHOB
XUMHUYECKUX 3JeMeHTOB 1-4 mepuonoB Ilepuogmueckoit cucremsr J1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, WCIIOJIB3YS TOHSTHUS «S»,
«p», «d-dMEKTPOHHBIE» OPOUTANU, IHEPIeTUUECKUE YPOBHU; OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHMsSI CBOWCTB XHMHYECKHX DJJIEMEHTOB W
00pa3yeMbIX UMU COETMHEHUI 110 TIEpHUOiaM U TPYIIaM;

- BJIQJICHHE CUCTEMOHM 3HAHUW O METOAaX HAyYHOTO TIO3HAHMS
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 IEATETFHOCTH YEJIOBEKA U B MIOBCETHEBHOM JKU3HH;

- cQOpMHUpPOBAaHHOCTH YMEHHH TPOBOAUTH  pacueThl IO
XUMUYECKUM (opMylaM ¥ ypaBHEHUSM XUMHUYECKUX peakIuil ¢
UCIONIb30BaHWEM  (PU3MYECKMX BENMYUH (Macchl, oO0beMa Ta3oB,
KOJIMYECTBA BEIIECTBA), XapPAKTEPUIYIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacyeThl MO0 HAXOXKACHUI0O XUMHUYECKOW (OpMysbl BEIIECTBA;
pacueTsl Macchl (00beMa, KOJIMYECTBa BEIEeCTBA) MPOIyKTa pPEaKIHH,
€CJIM OJTHO U3 UCXO/HBIX BEIIECTB JaHO B BUJIE PACTBOPA C OMpPEAEICHHON
MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE (MMEET
MPUMECH); pacdyeThl MacCOBOW WM OOBEMHOH JOJM BBIXOAA MPOAYKTa
peaKIu; pacyeThl TEIIOBOTO 3P dekTa peakimii, 00beMHBIX OTHOIICHHUI
ra3os;

- ¢hOpMUPOBAHHOCTh YMEHUHW MPOTHO3UPOBATH, AHATU3UPOBATH U
OLICHUBATh C TIO3MIMHA D3KOJOTHYECKOW Oe30MacHOCTH TMOCIEICTBUS
OBITOBOM W TIPOW3BOJICTBEHHOW NEATEILHOCTH YEJIOBEKa, CBS3aHHOW C
nepepaboTKON  BeIecTB; WCHOJIb30BaTh TMONyYEHHBIC 3HAHWS IS
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MPHUHATUS TPAMOTHBIX PEUICHUH TPOOJIEeM B CUTYalUsiX, CBSI3aHHBIX C
XUMUECH;

- c(OpPMHUPOBAHHOCTh YMEHHUH CaMOCTOSITEJIHbHO IUIAHHPOBATH U
IIPOBOJAUTh XUMUYECKUHN IKCIEPUMEHT (IIOJIyYEHHE U U3YyUEHHE CBOWCTB
HEOPTaHUYECKUX W OPTaHHUYECKUX BEIICCTB, KAYECTBCHHBIC PEAKIIMU
YIIICBOJOPO/IOB  PA3JIUYHBIX  KJIACCOB M KHUCIOPOACOICPIKAIINX
OpPraHUYECKUX BEIICCTB, PEIICHUE OJKCICPUMEHTAIBHBIX 3a/a4 110
pacro3HaBaHHIO HEOPraHWYECKMX W OPraHMYeCKHX BELIECTB) C
COOJIFOJICHHEM TpaBWJI 0O€30MacHOrO OOpalleHHss C BEUIeCTBAMHU U
nabopaTopHBIM 00OpyIOBaHUEM, (OPMYITUPOBATH IEIU HCCIICIOBAHMS,
NPEJOCTaBIATh B  pasziuyHOW (opMe pe3yinbTaThl IKCIICPHMEHTA,
AHAJIM3UPOBATH U OUCHUBATH UX JOCTOBCPHOCTD,

- c(OPMHUPOBAHHOCTh YMEHHUI OCYILECTBIISATH II€JICHANIPABICHHBIN
MOUCK XUMHYECKOW MH(POPMALIMU B PA3TUYHBIX UCTOUYHUKAX (HAy4dHAS U
yueOHO-Hay4yHasl JMTeparypa, CpeICTBa MacCcOBOW HH(OpMAIUH, CETh
WHTepHer u  Apyrue),KpUTUYECKH  aHAJIU3UPOBATH  XUMHUYECKYIO
uHpopMaIHio, repepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHU C
IIOCTaBJIEHHOM yueOHOI 3a/1a4eii;

- chopMHpPOBaHHOCT, ~ yMEHUH  OCO3HaBaTh  OIACHOCTb
BO3I{€I\/JICTBI/I$I Ha JKHUBBIC OpraHMU3Mbl ONPCACICHHBIX BCHICCTB, IMOHMUMAd
CMBICII TTOKa3aTellsl MPESIIbHOM TOMYCTUMOM KOHIIEHTPAIIMH, U MOSICHATh
Ha IMpUMepax CHOCOObl YMEHbBIIEHUS U MPEAOTBPAILECHUS UX BPEAHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKA.

4.2. ®OHA OLEHOYHBIX CPEICTB [Jsi NMPOBeIeHUS] TEKYyILIero KOHTPOJS W
NMPOMEKYTOYHOM ATTECTANMH 00YUAKIIMXCH M0 JUCHUILUIHHE

IMoka3aTenn U KPUTEPUU OLCHUBAHUS KOMIIETEHIIMH
[TokazaTenn W KpPUTEpUM OLICHUBAHWUS KOMIIETEHIUM, OINUCAHUE KA
OLICHUBAHUS COJAEPKATCS B NPUJIOKEeHUH 1.

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

MeToanueckue MaTepuasbl
Meronuyeckue mMaTepuainbl, OINPENEIAIOINE MPOLEypbl OLICHUBAHUS 3HAHUM,
YMEHHM, XapakTepusyloumx  (QOpMHUpOBAaHUE  KOMIETEHLMH, COAepXKarci B
MpUIIoKEeHU! 1.
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Hpnioxenne 1
KoHTpo/IbHO-0LIEeHOYHBIE CpeIcTBA
AJIsl IPOBe/IeHUS IPOMEKYTOYHOM aTTecTaAllMy M0 ANUCHHUIJIMHE
O/1.07 XUMUs

1.1. ®opma npoMe:KyTOUHOI aTTecTaumu: TudhepeHIINPOBAHHBIN 3a4eT (2 ceMecTp).
1.2. Cucrema oueHHMBAHUS Pe3yIbTATOB BbINOJHEHHUS 3aJaHU

()HGHHB&HHC PE3YyIbTAaTOB BBIINTIOJIHCHU A SaﬂaHHﬁ HpOMﬁXQHOqHOﬁ arrecraguu
OCYILIECTBIISICTCS] HA OCHOBE CJEAYIOUINX MPUHIIUIIOB:

JIOCTOBEPHOCTH OIICHKH — OIICHUBACTCS YPOBCHb CQOPMUPOBAHHOCTH 3HAHWM, YMCHHH,
MPAKTUYECKOTO OIbITa, OOMMX M NpOodeCcCHOHATBHBIX KOMIETCHIIHH, MPOJAEMOHCTPUPOBAHHBIX
O6y‘-IaIOIlII/IMI/IC$I B XO€ BBIIIOJIHCHUA 3a1aHUA,

aJICKBaTHOCTU OILICHKH — OILIEHKA BBIMIOJHEHUS 3aJaHHUI JOJKHA MPOBOIUTHCS B OTHOLICHUH
T€X KOMIIETEHIIUH, KOTOpbIE HEOOXOAUMBI /17151 3PPEKTUBHOTO BBIIOJIHEHUS 3aJaHUS;

HAJIeKHOCTH OLEHKH — CHCTeMa OLIEHWBaHUs BBIMIOJHEHUS 3aJaHUN JOJDKHA 001ajarh
BBICOKOW CTENEHBI0 YCTOWYMBOCTA IPH HEOJHOKPATHBIX OIEHKAaX YPOBHS CHOPMUPOBAHHOCTH
3HAHUN, YMEHUH, MPAKTUYECKOTO OMBITA, OOIINX U MPOPECCHOHATBHBIX KOMIIETEHIIUI 00yYaronnXcs;

KOMIIVIEKCHOCTH OILICHKH — CHCTEMa OICHHMBAHUS BBIIIOJITHCHUA 3aﬂaHHﬁ JOJI2KHA ITO3BOJISATH
WHTErPaTUBHO OIICHUBATH 00IIME U MPOPeCcCHOHANbHBIE KOMIIETEHIIUN 00yUYaIOIUXCs;

00BEKTUBHOCTHU OICHKUM — OICHKA BBbINOJHCHUA KOHKYPCHBIX 3aﬂaHHﬁﬁ JOJI’KHa OBITH
HE3aBHUCUMOH OT  OCOOEHHOCTEeH  mpo(ecCHOHANBbHOW  OpHUEHTAllMM  WIM  MPEANOYTCHUN
npernojaBaTesiei, OCYIECTBISIONINX KOHTPOJIb WIH aTTECTALMIO.

[Ipu BBINOSHEHNUHU MTPOLIEAYP OLEHKH 33JaHUI UCTIONIB3YIOTCS CIEAYIOIINE OCHOBHBIE METOIbI:

- MCTO/] pacucTa NNEPBUIHBIX 6EUIJ'IOB;

- METO/JI pacueTa CBOJHBIX OaJIIOB.

PGSYJ'II)TaTI)I BBITTOJIHEHU L 3a)1aH1/1171 OLICHUBAKOTCA B COOTBETCTBUU C p213pa60TaHHI)IMI/I
KPUTEPUSAMH OLIEHKH.

Hcnonp3yetcs nstu OanbHas 1IKaja JUIsl OLEHUBAaHUS Pe3yIbTaTOB O0YUYEHHUS.

[lepeBon msiTu GaNbHOM IMIKANBI yU4eTa Pe3yabTaTOB B MATH OABHYIO OIEHOYHYIO IIKAIY:
Ouenka KosanyectBo 6a/1510B, HAaOpaHHBIX 32

BBINIOJIHEHHE TEOPETHYECKOr0 M MPAKTHYeCKOro

3aJaHus, CPEeAHUI 0AJIJ1 10 UTOraM ATTeCTALNM

O1eHKa 5 «OTIUYIHOY 4,6-5
Onenka 4 «XOpoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY» 3-3,5
Onenka 2 <29

«HCYOOBJICTBOPUTCIILHO»

1.3. KOHTpPOJIbHO-0LIEHOYHBIE CPeICTBA
1.3.1 3apanmne:
3ananue:
1.TectupoBanue.
2. Pemenue 3agaum.

IIpuMepHbIe BONPOCHI TECTUPOBAHUS
B 3aganusx 1-20 BbIOepH NPABUJILHLIM OTBET M MOTYEPKHU €ro.
IIpaBMJILHBIA OTBET MOKET ObITHh TOJLKO OJHH.
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sk Y fonvekRr? rodvrRrY rodveRT rodvR® prodvRrN reonveRPT roMER =

[EY

. Katnons! — ato:

. IlomoxxuTenbHbIC NOHDI;
. OTpu1aTeIbHbIE MOHBI;
. I'mapaTtupoBaHHbIE TOJOKUTEIBbHBIE HOHBIL;
. 'mapaTupoBaHHbIE OTPHUILIATEIbHBIC HOHBI.

pH umeroT 3HaueHue 5,5:

. lenounas;

. Cmabo meoyHas;
. Kucnornas;

. HeittpanbHas.

CreneHpb AuccolMalum paBHa 1:
. Y CHUJIBHBIX 3JIEKTPOJIUTOB;
. Y cnabbIX 3JIEKTPOJIUTOB;

. Y a30THCTOM KUCIIOTHI;

. Y yroJbHOU KUCIOTHI.

BoccranoBurens - 3TO BELIECTBO:
. Otnaroiiee 31€KTPOHBL;
. [IpuHuMaroiee 31eKTPOHBI;
. Kucnopogn.
. Bomopon

IMaapoxcu HATpHs — 3TO:

. Ilenous HaTpHs;

. Okcup Hatpus;

. A30THCTOKHCIIBIN HATPH;
. CepHOKUCIIBII HaTpHi.

OKCI/II[ KaJIbIIus — 9TO:

. OCHOBHOM OKCHJI;

. I'mopoxcenpn;

. KnuciaotHpiit okcus;
. Kucnora.

XJIOpUCTBIN HATPUIL:

. XJIOpU1 HaTpHUS;

. Okcup Hatpus;

. I'mapoxcun Hatpus;
. XIIOpUI KaJus.

T"aménas u3BecThb — ATO:

. I'mapoxcnn kanbuus;
. Kapbonar kanpuus;

. Okxcup KaapIus;

. Okcup Hatpus.

T"anmoren — 3To0:

. @rop
. Kucnopon
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3. Harpuii
4, XKemneso

orwd o
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PrwppPO rowoNpEREPR pONEREX® AR

rOwNE O

JlakMyC — KpacHBbIH:

B menounoi cpene;

B neliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

[lepuoauueckuii 3aKOH OTKPBLI:

J.1. MeHnnenees;
C. Appennyc;
C.B. Jlebenes;
A.M. bytnepos.

BeH.IeCTBa, KOTOPBIC ITPOBOJAT SHCKTpI/I‘ICCKI/Iﬁ TOK:

DIEKTPOJIUTHL;
HenanextponuTsl;
JuctumpoBaHHas BOJa.

DNEKTPOIUTHUECKYIO AUCCOLUALINIO OTKPBLI:

C. Appennuyc;
C.B. Jlebenes;
H.H. Ceménos;
H.H. 3unuH.

IIpumep mwenoun — 3710:
I'mapookcun meau (11);
I'mapooxkcup xenesa (111);
I'mapookcun vHatpus (1);
I'mapookcun nunka (11).

Jucconuanus — 3To:
Pacnan;
3amelenue;
OOmeH;
I'mnpupoBanue.

Peaknnn pasnoxxeHus — 31o:
I'uppuposanue;
HerunpupoBanue;
I'mpparanus;
[Tonmumepuzanuu.

HoHnHBIE pacTBOPHI — 3TO:
PactBOp ruapookcuia Kanus;
PactBop cniupra;

PactBop ri1roko038I;

PactBop caxapo3sbl.

I'oMoreHHsie CHCTEMBI — 3TO:
PacTtBOp yKCYCHOM KUCIIOTBI;
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Jlnmada;
«H3BeCTKOBOE MOJIOKOY;
Tyman.

o

18. MexaHu3M 3JeKTPOIUTHUECKON AUCCOLAMM OBbLIT OTKPHIT:
N.A.KabnyKoBbIM;

C.Appenuyc;

H.H.CemenoBBIM;

Bant-T'oddom.

PonbRE

CepHas Kuciora — 3710:

Cnabas KHCI0Ta;

CuiibHast KHCIOTA;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHAS KUCIIOTA.

HwN e o

B 3aganusax 21-24 He00X0AMMO VCTAHOBHTHL COOTBETCTBHE MENIV COAEPKAHHEM IEepBOro U
BTOPOro CTOJ00B. OTBET 3anUChIBACTCSH B TA0JIHILY.

21.YcTaHoBUTE COOTBETCTBUE MEXKAY (DOPMYIION BElIeCcTBa U KIacCOM/TPYIIIONH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KaXKI0N MO3UIUH,
0003HaYeHHOM OYKBOH, MoAOEepUTEe COOTBETCTBYIOMIYIO MO3UIINI0, 0003HAYEHHYIO

U (po.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpegnue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyromue

4) COJTM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBHE MEXAY (OPMYJIOi BellecTBa U KJIacCOM/TPYIIION,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
0003Ha4YeHHOI OYKBOH, MoAOEpUTE COOTBETCTBYIONIYIO MO3UINIO, 0003HAYEHHYIO

U ppo.

A) Cr(OH);NO3 1) cMmemanHas coJb
B) Cr(H2POy)3 2) KHcast Colb

B) KCr(S04), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBHE MEXAY Ha3BaHHWEM BEIIECTBA U KIIACCOM/TPYIIION,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KKION TO3UIINH,
0003HaueHHOI OYKBOH, 010EpUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopumblii THAPOKCU

') MnO 4) KUCIIOTHBIN OKCH]T

5) OCHOBHOM OKCH]T

24. YcTaHOBUTE COOTBETCTBHE MEXAY (OpMYIIOil BellecTBa U KJIaccoM/TpyIIoun,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEHKUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOM OYyKBOH, MOAOEpPUTE COOTBETCTBYIOIIYIO MO3ULINIO, 0003HAYEHHYIO

1 Gpoi.

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

B) KCr(SO4), 3) OCHOBHasI COJIb

4) nBOWHAsI COJIb

28



B 3aianusix 25-28 oTBeT He00X0AMMO 3aNUCATHL B YCTAHOBJIECHHOM JUIsI OTBeTa MoJie. OTBeTOM
MOsKeT ObITh HM(ppa, 0TAeJbHOE CI0BO, CJI0BOCOYETAHNE. (3aKpPbITasd (hopMa)

25. TIpOJO/DKHTE MPEIOKCHNE: BANCHTHBIH YIOI NPH SP'—THOPHIM3AIMH JIEKTPOHHEIX 0ONAaKOB
COCTAaBJISIET

26. Ilpomomxute NpeUIOKEHHE: BEIIECTBA OIMHAKOBOTO COCTaBa, HO PA3IMYHOTO CTPOCHHUS C
pa3IUYHBIMU CBOWCTBAMHU HA3bIBAIOT)

27. Ilpopomkute NpeyioKEHHUE: aJIKEHbl — 3TO YIJIEBOAOPO/bl, UMEIOLIKE. . .

28. IlpopomkuTte npeiokKeHne: BelecTBa OyTaH U MEHTaH 110 OTHOIIECHUIO APYT K JPYTY SBISIOTCA. . .
B 3aianusix 29-30 oTBeT HE00X0AMMO YCTAHOBUTH NIPABUJIbHYIO MOCI€10BATEIbLHOCTD J1eHCTBHIA.
OTBeT 32N CbIBAETCH B TA0JMILY

29. YcraHoBUTE MOCIIEI0BATEILHOCTh YaCTU TOMOJIOTUYECKOT0 Psila aJIKAaHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) aran

30. YcTaHoBuTE NOCIEI0BATEILHOCTh MEXAHU3MA PAIUKATBHBIX PEAKIIUNA 3aMEILICHHUS:

A) oOpbIB 11ETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIETTU

B) paszButue nenu

I[IpumepHbIe NPpaKTHYECKHE 3aTaHUS

3apaum:

1. B 40 r auctwinupoBaHHOM BOJABI pacTBOpWIM 2 I XJopujaa HaTpusi. Paccuuraiite
MacCOBYIO JIOJIIO COJIM B IIOJyYEHHOM pacTBOPE.

2. B 2 1 pacTtBOpa cepHoii kucnotsl coaepxutcs 456 r H » SO 4. Paccunraiite MmaccoByro
JIOJTF0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mir.

3. CKOJIKO BOJBI U COJIM HY)KHO B35Th, uT0OBI mpurotoButs 250 r 10 %-ro pactBopa
HUTpaTa HaTpus?

4. B 1 xr 60 %-ro pactBopa conu go6asunu 50 r 3Toi conu. KakoBa maccoBas 10715 cou
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH J0 IECATHIX.

5. OmnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro oT B3aumopencTBus 10 r xyopuaa
HaTpUsl U HUTpata cepedpa.

6. IIpu B3aumopeiictBun 22,4 1 a3oTa M BOAOpojAa ObLIO MOJIYYEHO KAaKOro rasza H
CKOJIbKO?

7. Cwmemainu 25 0 r pacTBopa OBapeHHOM coJU ¢ MaccoBoit noseit 15 % u 30r pactBopa ¢
MaccoBoi goneit 20 %. Onpenenute MacCOBYIO JIOJTIO B TMTOJIYY€HHOM PacTBOPE.

8. [Tpu B3aumopeicTBUN Kalblus ¢ BoJoW obpazoBanock 0,3 MOJib I'MIPOKCHAA KAJIbLUS.
Kaxkoit 00beM Bogopoaa( B muTpax, H.y.) IPH 3TOM BbLACIUICS 7

9. N3 250 r pacTBOpa MOBapeHHON CONMM C MaccoBOo nosied 15 % BwImapuiau 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro maccy conu (B rpamMMmax) Haao A00aBuTh kK 300 © pacTBOpa ¢ MaccoBOM Joneit

xjopuaa kamus 15 % st momydeHus pactBopa ¢ MaccoBoi jgoineid 17 % ?

1.3.2. Kpurepuu oueHku

Onenka 3a 3agaHue «TecTHpPOBaHUE» OIpPENENETCs] MPOCTHIM CYMMHpPOBaHHEM OaiioB 3a
MpaBWJIbHBIE OTBETHI Ha Bonpockl. OIuH BepHbIN 0TBET paseH 0,1 6amn

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- [IpY OTBETE Ha BOIIPOC 3aKPHITOM (OpMBI ¢ BELIOOPOM OTBETA BbIOpaH NMpaBUIILHBINA OTBET;

- IPU OTBETE HA BONPOC OTKPBITOM (hOPMBI J]aH NPaBUIIbHBIN OTBET;

- IIpYM OTBETE€ Ha BONPOC HA YCTAHOBJIECHHME MPABUIBHON IOCIEIOBATEIBHOCTU YCTAHOBJIICHA
IIpaBWJIbHAS [TOCJIEA0BATEIBHOCTD
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- IpY OTBETE Ha BOIPOC HA YCTAHOBJIEHUE COOTBETCTBHUSI, €CJIM COIMOCTABICHUE MPOU3BEICHO
BEPHO I BCeX Map.

KpnTepml OILICHKHU PE3YyJbTATOB BLINMMOJHCHUSA 3aJaHUA «TECTUPOBAHUE»

Komn-Bo MaxkcuManbHBIN Oast
BOIPOCOB
1 | Pazgen 1.06mas u Heopranuyeckas XUMHsI 20 20*0,1
) Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurepuu oueHKH pe3y/ibTaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBEeTCTBUM
3alaHus C KPUTEPUSIMU OLIEHKH
1| Odopmienne yciioBus 3a1aHus MaxkcumasbHbIi 6211
—0,2 6a1a
- BepHO 0(OPMIICHO YCIIOBHE 3a/lauH, MPEJCTaBICHbI BCE XUMHUECKUE] 0,2
BEJIMUMHBI
- ycllOBHE 3a/aHusi O(pOpPMIIEHO C HE3HAUUTEIbHBIMU HETOYHOCTSIMH, 0,1
MIPEJICTaBJICHbI HE BCE XUMHYECKHE BETUYHHbI
- ycIioBHe 3aaausi 0OPMIICHO HEBEPHO 0
2 | Ucnonb30BaHue XMMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6aJ11
—0,3 6ama
- BepHO OO0O3HAYEHHI CHUMBOJBI B YCJIOBHH 33aqaud U B (opMmyrnax, 0,3
HCIOJIb3YEMBIX B PEIICHHUH 3a/1a4
- BepHO 00O3HAYCHBI CHMBOJBI B YCIOBHM 3aJladyd, JomyiieHa | 0,2
HETOYHOCTH B (DOPMYIIax, HCIONIb3yEeMbIX B PEIICHUH 3a]a4i
- JomymieHa | HETOYHOCTh MpU O003HAUEHHWH CHUMBOJIOB B YCJIOBHH 0,1
3aj1au, 1 HETOUHOCTh B (pOpPMyJIaxX, UCIOJIb3YEMBIX B pEIICHUH 33]Jauu
- jgonyuieHo 2 u 0ojiee HETOYHOCTU NMpH 0003HAUYEHHWU CHMBOJIOB B 0
YCIIOBHMH 3ajjauu, 2 U Oosee HeTOUHOCTEH B hopMyrax, UCIOIb3YEMbIX
B pPELLIEHUH 3aJauu
3| Cob.1i01eHUEe AIrOPUTMA pelieHus MaxkcumasbHbIi 6aJ11
—0,1 6anna
- pelleHHWe 3a/aud  OCYILECTBIISETCS IO  AJTOPUTMY:  3aIlUCHh 0,1
HEOOXOIUMBIX XUMHUYECKHAX dbopMyi,BepHast pacCTaHOBKAY|
K03 PUIMEHTOB, MaTeMaTHYECKUI pacuéT MpaBMIIBHO IMOA0OpaHHBIX
K02 (UIIMEHTOB HPEIIEHNE IO XUMUUECKOH dopMyie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAMHUI U3MepeHUsI PU3NUYECKUX BEJIMYUH B MaxkcumasbHbIi 6aJ11
Mexaynapoanyrw cucremy exuaun (CH) —0,3 6anna
- BEpHO IepeBelIeHbl pacyueThl MEepeBOJia BCEX EIUHHIl H3MEpeHUs] 0,3
buznyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
- pomymieHa |1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBOoAa €IUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWYMH B MEXIyHApOIHYIO CHCTEMY €AMHUI]
(CH)
- JIOTyIIEHBl 2 OMMOKHM NP MPOBEACHUM pacyeTa MepeBoja eIUHUI] 0,1
u3MepeHus (PU3NYECKUX BEIUYMH B MeXAyHApOIHYIO CUCTEMY €AMHUILY
(cn)
- HEeBEpHO MPOBEJIEHBI PacUeThl EPEBOJIa BCEX eIMHUI] U3MEPEHUS 0
¢dusnueckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XUMHYeCKUX (opMYyJI VISl pelieHus 3a1a4u MakcuMaJibHBbIH 0211
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— 0,4 6anaa

- BEpHO U IOCJIEAOBATENBHO 3aHCaHbl Bce (POPMYITBI B COOTBETCTBUH C
CUMBOJIUKOH, HEOOXOAMMBIE Il  yCTAHOBJIGHHS  COOTHOILCHUS
CYIIECTBYIOIIET0 MEKAY (PU3NIECKUMHU BETMUUMHAMH

- IPaBUJIBHO COCTABJIECHbl YPAaBHEHUs, CBA3BIBAIOIIME XHMHYECKHUE
BEJIMYMHBI

0,4

- BECPHO, HO HETIOCJICAOBATCIIbHO 3allMCaHbI (bOpMy.]'IBI B COOTBCTCTBHHU C
CHMBOHHKOﬁ, HCO6XOIII/IMOI>’I JJIA YCTaHOBJICHU COOTHOIICHMA
CYIIECTBYIOLIETO MEXKAY XUMHUYCCKHUMH BCIMYNHAMU

- IHpaBUJIIBHO COCTABJICHBI YPAaBHCHUS, CBA3BIBAIOIINC XUMHYCCKUC
BCIIMYHUHBI

0,3

- (dopMyIIBl 3amKMCcaHbl OCIE0BATEIBHO, HEBEPHO 3anucana hopmya)
B COOTBETCTBHM C CHUMBOJIUKOW, HEOOXOAMMOHN [JIsi YCTaHOBIICHUS
COOTHOUIEHUS CYIIECTBYIOMIETO MEXTY XUMUYECKUMHU BEIIMYUMHAMHU

- JOTyIlleHAa OJHAa OLIMOKa TMPH COCTaBJICHUHM ypaBHEHUH,
CBSI3BIBAIOIINX XMMHYECKHUE BETUINHBI

0,2

- (¢opMysbl 3alMCaHbl HEMOCIEI0BaTeIbHO, HEBEPHO 3amucaHa |
dbopMyaa B COOTBETCTBHHM C CHMBOJIMKOM, HEOOXOIMMOM JIs|
YCTAQHOBJICHHSI COOTHOIICHHS CYHIECTBYIOMIETO MEXIY XUMHUYCCKHUMH
BCIIMYNHAMU

- JOMyIIeHa OJHa OmKOKa TIPU COCTaBJICHUU YpaBHEHHUIA,
CBA3BIBAIOIINX XUMHUYCCKNUEC BCIINYNHBI

0,1

- Bce (JOpMYJIbI 3alMCaHbl HEBEPHO
- JIomyuleHbl oOlMOKa MpU  COCTaBIEHWUM BCEX ypaBHEHUH,
CBSA3BIBAIOIINX XMMUYECKUE BEIUYUHBI

MaremMaTHYeCKHe PacuyeThbl 0 XUMHYECKHM GopmMyJiaM, KOTOpbIe
XapaKTepU3yKT paccMaTpuBaeMoe siBJeHHE ¢ KOJINYeCTBEHHOW
CTOPOHBI

MakcuMAJIBLHBIA 0211
— 0,4 6any0B

- BEpPHO TIPOW3BEIEHHI BCE MATEMATHYECKHUE paCYeThl 10 BCEM
XUMHYECKUM (opMynaM B COOTBETCTBUU C EAWHUIIAMU H3MEPEHUN
xumuuecknx BenuunH (CH);
- BCE pe3yNbTaThl MaTeMaTUYECKUX PACUYETOB cOAep,aT  MH(PPOBOE
3HAUEHUE W COOTBETCTBYIOIICE My 00O3HAUCHHUE CIUHUIIBI U3MEPEHUS]
xummndecknx BeianunH (CH)

0,4

- BEpHO MPOM3BEICHBI MATEMATHYECKHE PACUYETHI TI0 BCEM XUMHUECKUM|
dopMynaM B COOTBETCTBHM C €IMHHUIIAMH H3MEPEHMH XMMHUYECKHX|
BennuuH (CU),

- B OJJTHOM pe3yjbTaTe MaTeMaTHYECKOT0 pacyera COJAEPKHUTCS TOJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO MPOU3BEJCH MaTeMaTHUYECKUH pacyer mo | XUMHUYECKOH|
dbopmyiie, HO B COOTBETCTBHHU C €IHHHUIIAMH HM3MEPEHHUH XMMHUYECKHX|
BennuuH (CH);

- B OJIHOM pe3y/ibTaTe MaTeMaTHYECKOTO pacyeTa COJIEPKUTCS TOJIBKO
ero ¢ poBoe 3HAUCHUE

0,2

- HEBEpPHO MNPOU3BEACH MATEMATHYECKUM pacyeT Mo | XUMHYECKOU
dopmyne Oe3 yKa3aHUs EIUHMI HM3MEPEHMH (PU3MUECKUX BETUYUH]
(Cn);

- BCE pe3yiabTaTbl MAaTE€MaTUYECKHX pacyeTOB COAEPKAT TOJIBKO]
1M(pOBbIE 3HAUCHUS

0,1

- HCBECPHO NPOU3BCACHBI BCC MATCMATUUICCKHUC PACUCTHI

0

OTBeT nocJie pemieHus 3a1a4n

MakcuMaJbHBIH 02711
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0,1 6an0B

- 33/1a4a B KOHIIE PEIICHUS COJICP>KUT BEPHBIN OTBET 0,1
- 3aJ71a4a HE COJICP)KUT B KOHIIC PEIICHUSI BEPHOTO OTBETA 0
8| YcTHOE 00bsicHeHH e pPellleHus 3212491 MakcuMaabHbIH 0aJL1
— 0,2 6a10B
- OOBSICHEHUE PEIICHMs 3aJaHusl MOCJIEI0BATEIbHO, CBS3HO, JIOTUYHO,) 0,2

BBIBOJI apryMEHTHPOBAH M OOOCHOBaH; NPAaBUIbHO U OOCTOSTEIBHO
JTA€TCsl OTBET (OTBETHI) HA COMYTCTBYIOIIME BOIPOC (BOIIPOCHI)

- HE3HAYUTEJIbHO HapylleHa MOCIeI0BaTeIbHOCTb, JOTHKa O0BSICHEHHUS] 0,1
pellleHus 3a/IaHus, BBIBOJIBI apTyMEHTUPOBAHBI U 0OOCHOBAHBI; CTY/ICHT

UCIBITHIBACT HE3HAYUTENbHBIC 3aTpyJaHEHMUS, oTBeuas HA
COITYTCTBYIOIIIE BOIPOCHI

- 3HAUMTEJIBHO HaApYyIIEHA IOCJIENOBATEIbHOCTD, JIOTMKA OOBSCHEHUS] 0

pemieHus: 3afaHusi (CTYACHT HE MOXET OOBSICHUTH, KakuM 00pazoM
NpUIIeNl K PEIICHUIO 3aJaHusi), BBIBOABI HE MOTYT CYHUTAThCS
apryMEHTUPOBAHHBIMU U OOOCHOBAHHBIMH; CTYJIEHT HCIIBITHIBALT|
3HAYMTEJIbHBIC 3aTPY/THCHUsI, OTBEUYAsl HA COMYTCTBYIOIINE BOIIPOCHI

UTOro 2

1.4. MarepuajibHo-TeXHHYECKOe o0ecneyeHHe /JIsi TNPOBeJAeHUS] IPOMEKYTOUHOM
arTecTallu
[TpomMexyTouHas aTTecTalus MPOBOIUTCS B y4eOHOM KaOMHETE XUMHH.

1.5. Y4eOHO-MeTOoaMuYeckOoe M HH(POPMANMOHHOE o0ecnevyeHHe A TPOBeAeHUs
NPOMEKYTOYHOM aTTeCTAUM

1. Amncdwunorenosa, 1.B.Xumusi: y4eOHUK M TPaKTHKYM JUIS CPETHETO MPOQPECCHOHATBHOTO
obpazoBanus/ .B.Andunorenosa, A.B.baokos, B.A.IlonkoB.— 2-¢ u3n., ucnp. u gon.— MocCKBa:
N3narensctBo FOpaiit, 2020.— 291c.— https://urait.ru/

2. Apremenko AWM. Opranmyeckass xumusi: yuyeOnuk /AWM. ApremeHko.- 5-e u3n., ucmp.-
Mocksa: KHOPYC, 2020.- 536c.- (Cpennee mpodeccuoHambHoe obOpazoBanue). ISBN 978-5-406-
00916-1

3. EcrectBo3nanue. Xumust/ I'abpuensn O.C. , OctpoymoB WN.I'. - 6-e u3n., crep. — M.:
Axanemust, 2020.- 240c.https://academia

4. Amn¢unoresosa, . B. Xumus: yueOHUK ¥ NPAaKTUKYM JJISl CPETHETO NPOoQecCHOHaIbHOIO
obpazoBanusi/ U. B. Audpunorenona, A. B. babkos, B. A. Ilonkos.- 2-e u3x., ucnp. u gomn.- Mocksa:
N3narensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonotHUTE/ILHBIE y4eOHbIe U3TaHUSs

5. Xumus: 3agaun u ynpaxksenus/ Epoxun FOM. - l-e uzng. — M.: Akaznemus, 2019.-
288c.https://academia-library.ru/

6. Apremenko A.M. Opranmueckas xumusi: yaeOHUK /A.H.ApremeHko.- 5-¢ u3f., ucmp.- u
nom.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

7. I'muuka, H.JI. O6mas xumus : yuebHoe ocobue / ['muaka H.JI. — Mocksa: KuoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHeT-pecypcsl

8. www.pvg.mk. ru (onmumnuana «Ilokopu BopoOseBEI rophI»).

9.www.hemi.wallst. ru (OOpa3oBaTeIbHBIN CAUT JJIS NIKOJIEHUKOB « XHMHUS).

10.www.alhimikov.net (OGpa3oBaTenbHBbIi CAaNT IS MKOJIBHUKOB).

MeTtoanyeckue yKa3aHusi JAJs 00y4AIOUIUXCSI 0 OCBOECHHIO THCIUIIIMHBI

11. Meronuyeckue yka3aHus A7 O0y4YaroIMXCs MO BBITTOTHEHUIO TPAKTHUECKUX PadoT.

12. Meronnyeckue yka3aHus JiJIsl 00y4JaroNIMXCs IO BBITTOJHEHUIO JTA00PATOPHBIX padoT
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