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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOI
JTUCHUIIIAHBI OJ1.07 XUMMSI

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouast mporpamma y4eOHOW AMCIMIUIMHBI SIBISIETCS YacThIO MPOrPaMMBbI
MOJATOTOBKU CIleNUanucToB cpennero 3BeHa (manee — [IIICC3) B cooTBeTcTBUM C
OI'OC CIIO no chnenuaibHOCTH 21.02.01 CoopyxkeHne u H3KCILUTyaTalUs
ra3oHe(TerpPOBOIOB U Ta30HEDTEXPAHMIIHUIII,

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NMPOrpaMMbl MOATOTOBKHU
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VY4ebHast TUCIMIUIMHA BXOIUT B 0011eo0pazoBaTenbHbii 1iuki [TTICC3.

1.3 Leiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHHSA YU4eOHOM JMCIHIIIHHbI:

B pesynbrare ocBoeHUs yueOHOM TUCHUIUIMHBI O0yUYaIOUIUICs JOKEH T0CTUYb
CJIEIYIOLUE PE3YJIbTATHI:

JUYHOCMHbIE:

- OCO3HAHHUE 00YYaIOIIUMUCS POCCUICKON IPaKIaHCKOM UIEHTUYHOCTH;

- FOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEIETICHUIO;

- HAJIMYME MOTHUBAIIMKU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- LEJEHANpPaBICHHOE DPA3BUTHE BHYTPEHHEH MMO3HUIMU JMYHOCTH HA OCHOBE
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepannn, HCTOPUIECKUX
U HAllMOHAJIBHO-KYJBTYPHBIX Tpaguluid, (QOpMUpPOBaAHME CHUCTEMbl 3HAYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  AaHTUKOPPYIIMOHHOTO  MHPOBO33PEHUA,
MIPaBOCO3HAHMS, PKOJOTUYECKOM KYJIbTYpbl, CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH
YKU3HECHHBIC IIJIaHbL;

- YyBCTBO T'OPJOCTH M YBAXKEHHS K MUCTOPUU M JOCTMIKEHUSIM OTEUECTBEHHOM
XMMHYECKON HayKH; XUMHUYECKHM TIpaMOTHOE IMOBEACHHE B MNPOQecCHOHAIBHOM
JESITEIBHOCTH U B OBITY IIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMM, MaTepHallaMu
Y IPOLIECCAMU;,

- TOTOBHOCTb K INPOJOJDKEHUIO 00pa30BaHMs UM TOBBIIMICHUS KBaTU(UKALUUA B
n30paHHON Tpo(decCHOHAaTbHON AEATENBbHOCTY M OOBEKTHMBHOE OCO3HAHHUE POJIHU
XUMUYECKUX KOMIETEHIIUH B ATOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsi TOBBIIMIEHUS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO
pa3BUTHS B BBIOpaHHON TPO(ecCHOHaTbHOM eI TeIbHOCTH;

Memanpeomentule:

- OCBOEHHBIE OOYYaIOIIMMUCS MEXIIPEAMETHbIE MOHITHS W YHUBEPCAJIbHbIC
yueOHbIe AeCTBUs (PEeryIATUBHBIC, T03HABATEIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH MX MCIIOJIB30BaHUS B MMO3HABATEIBHON U COLIMATILHOM MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IJITAHUPOBAHUIO W OCYIIECTBICHHUIO Y4eOHOMH
NESTENIbHOCTH, OpraHu3allMi y4yeOHOro COTPYJHHYECTBA C  MEJarormyecKuMu
paOOTHUKAMU M CBEPCTHUKAMH, K YYacTHIO B TOCTPOCHUHM HWHAMBUAYAIbHOMN
o0pa3oBaTenbHON TPACKTOPUH;



- OBJIAJICHUE HaBBIKAMHU y4eOHO-HCCIICOBATEIBCKOM, TPOCKTHOM U COIUATBLHOM
NesATEeIbHOCTH;

- HCIMOJb30BAaHUE PA3JIUYHBIX BHUAOB IO3HABATEIbHOW JEATEIBHOCTH U
OCHOBHBIX  MHTEJUIEKTYaJbHBIX oOrepanuil (IOCTAHOBKHU 3aiayu, (HOpMyIupOBaHUS
TUIO0TE3, aHalu3a U CUHTE3a, CpaBHEHUs, 00OOIIEHUs, CUCTEMaTU3allu1, BbISIBIICHUS
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, TTOMCKA aHAJIOTOB, (POPMYJIMPOBAHUS BHIBOJOB) JJIs
peleHusl TOCTaBJIEHHON 3a/Jaud, TPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOmrofieHHss, HAYYHOTO OKCIEpUMEHTa) /I M3Yy4YEHHUS pPa3dU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TIPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MpodeccruoHalbHO cdepe;

- WUCHOJB30BAaHUE PA3TUYHBIX HCTOYHUKOB [UIsl TOJYYEHUS XUMHUYECKOU
uHbOpMaIlK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTb MJIs JOCTIKEHHS XOPOIIHUX
pe3ynbTaToOB B MpodecCuoHaIbHOU cepe;
npeaMeTHbIe:

- c(opMUPOBAHHOCTb TIPEACTABJICHUM: O MaTEpPUAIILHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUHN MPUPOJIBI; O MECTE U 3HAYCHUU XUMHH B
CUCTEME ECTECTBEHHbIX HAyK U €€ pOJM B OOECHEYEHHU YCTONYMBOIO Ppa3BUTHS
YeJIOBEYECTBA: B PEIICHUU NPOOJIEM HKOJIOTMYECKOM, SHEPreTHUEeCKOM M MHILEBOM
0€30MacHOCTH, B pa3BUTUU MEJUIMHBI, CO3/IaHUU HOBBIX MAaTEpUaJIOB, HOBBIX
HMCTOYHUKOB JHEPTUU, B OOECIEUCHUM PAIMOHAIBLHOTO MPUPOJONOIL30BAHMS, B
(dbopMHUpPOBaHUN MUPOBO33PEHUSA U OOIIEH KyIbTYphI YEIOBEKA, a TAK)KE IKOJIOTUIECKU
00O0CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CPEIE;

- BJIQJICHAE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET:
OCHOBOTIOJIAraoIUe MOHATHS (JOMOJHUTENBHO K CHCTEME MOHATHI 0a30BOTO yPOBHS)
- M30TONBI, OCHOBHOE M BO30YXJICHHOE COCTOSHUE aTOMa, TMOpPHAM3AIMs aTOMHBIX
opOuTaneil, XuMuueckasi CBsi3b («O» M «T — CBSI3b», KpaTHbIE CBS3M), MOJIpHas
KOHIIGHTpAIs, CTPYKTypHas ¢opmMmynia, u3oMmepus (CTPYKTypHas, TeoMeTpudecKas
(uMc-TpaHc-u30MepHsi), THUMBI XUMHUYECKHX peakiuii (ToMo- W TeTepOreHHBIE,
oOpaTuMble W HEOOpaTHMbIEC), PACTBOPHl (MCTUHHBIC, JUCIIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTHIPATHI, CTENEHb JHUCCOIUAIMU, DJIEKTPOJIN3, KPEKUHT, PUDOPMUHT);
TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIllMe B OCHOBE
MOHUMAHUSl TPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUH, COBPEMEHHbBIC
NPEACTaBICHUS] O CTPOCHHHM BEIIeCTBA HA aTOMHOM, MOJEKYJSIPHOM U
HAJIMOJICKYJIIPHOM YPOBHSX; MPEACTABICHUS O MEXaHW3MaX XHMHUYECKHX PEaKIu,
TEPMOJMHAMHYCCKUX ¢ KHHETHYECKHX 3aKOHOMEPHOCTAX WX TPOTEKaHHs, O
XMMHYECKOM pPaBHOBECHH, NWCIEPCHBIX CHUCTeMaX, (DaKTOJIOTHUECKHE CBEICHHUS O
CBOMCTBAaX, COCTaBe, TOJYYECHMHM U OE30MaCHOM HCIOJIb30BAHUU BAKHEHIIIMX
HEOPTaHWYCCKUX W OPTaHWYCCKHUX BEIIECTB B OBITY M MPAKTUYCCKOH ACATEIHHOCTH
YeNoBeKa; OOMIMX HAYYHBIX MPUHIMIIAX XWMHUYECKOTO IMPOM3BOJACTBA (Ha IMpUMepe
MIPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHUaKa, METaHOIa, TepepaboTKu HEPTH);

- chopMUPOBAaHHOCTH YMEHUM BBISBIIATH XapaKTEPHbIC MPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX TOHSATUH, NPUMEHSIThH COOTBETCTBYIOIIME TIOHSITHS TIPH OINHUCAHUU
CTPOEHHUS U CBONCTB HEOPTAaHUYECKUX M OPTAaHMUYECKHUX BEIIECTB U UX MPEBPAIICHUN;
BBISIBIIAITH B3aMMOCBSI3b XUMUYECKUX 3HAHUW C TOHATHUSMH W TIPEICTaBICHUSIMU
JIPYyTUX TPEAMETOB Njsi 0ojieeé OCO3HAHHOTO MOHUMAHMUS U OOBSCHEHUS CYLUTHOCTH

5



MAaTEPUAJILHOTO €IMHCTBA MHUPA; UCIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
OOBSCHEHHUS M TMPOTHO3UPOBAHUS SIBJICHUH, MMEIOIUX €CTECTBEHHOHAYUYHYIO
MIPUPOLY;

- c(OpMUPOBAHHOCTb YMEHUW HCIOIB30BATh HAWUMEHOBAHMUS XHWMHYECKHX
COEIMHEHUN MEXIYHApPOJHOIO COK3a TEOPETUYECKOW W MPUKIAAHOM XUMUU H
TPUBHAJIbHBIE HA3BAaHUS BEUIECTB, OTHOCSIIIUXCS K U3YUEHHBIM KJIacCaM OPTraHUYECKUX
U HEOPraHMYECKHX COCIMHEHMI; HCIOIb30BaTh XUMUYECKYI0 CHUMBOJIMKY IS
COCTaBJICHHUSI (POPMYJT HEOPTaHUUYECKHX BEIIECTB, MOJCKYJISAPHBIX WU CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX ¥ CKEJIETHBIX) (OpPMysT OpPraHMYECKUX BEIICCTB;
COCTaBJISITh YPABHEHHS XUMHUYECKHX PEAKIUM UM PACKpbIBaThb WX CYIIHOCTH:
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX peaKkunit MOCPEICTBOM COCTaBJICHUSA
AJIEKTPOHHOTO OajlaHCca ATUX PEaKIUil; peakluii MOHHOTO OOMEHAa MyTEM COCTaBJICHUS
MX TIOJHBIX M COKPAILICHHBIX HOHHBIX YPAaBHECHWM; PEaKUHUN THAPOJIN3a, PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha TpUMEpPE TUIPOKCOKOMIUIEKCOB IMHKA W AJTIOMUHUA);
IOATBEPKAATh XapaKTEPHbIC XMMHUYECKUE CBOMCTBA BELIECTB COOTBETCTBYIOLIUMU
DKCIIEPUMEHTAMU U 3aIIUCSIMUA YPABHCHUN XUMHUUYECKUX PEAKLINIM;

- c(hopMUPOBAHHOCTh YMEHHH KJIacCCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHEe BEIIECTBA M XHUMUYECKHE pEaKIMH, CaMOCTOSTEJIbHO BHIOMPATH
OCHOBAaHMSI U KPUTEPHUH ISl KIACCU(PUKALMKU H3YYaEMBIX XHMHUYECKHUX OOBEKTOB;
XapaKTEepU30BaTh COCTAB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMICKAINIMUX K
OMPENECNICHHBIM KJlacCaM W TPYIaM COCIUHEHUN (MpOCThIe BEIIECTBA, OKCHIBI,
TUJPOKCHUIBI, COJIU; YTIEBOJAOPOIbI, MPOCThIE 3PUPHI, CIIUPTHI, (PEHOJIBI, aAJIbACTUIBI,
KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIIOXKHBIE DSQUPBI, KUPBI, YIJIEBOJbI, aMUHBI,
AMUHOKHCJIOTHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIBHON MTPOBEPKU TMIIOTE3 OTHOCUTEIBLHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMK U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- copMUpOBaHHOCTh YMEHUW TOATBEPKJIAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUU OT
KPaTHOCTH M THIA KOBAJICHTHOW CBsI3M («O» M «T — CBSI3b»), B3aMMHOTO BIIASHUS
aTOMOB M TPYIINl aTOMOB B MOJIEKYJIaX; a TakXKe OT OCOOCHHOCTEW pealn3aluu
Pa3IMYHBIX MEXaHU3MOB IIPOTEKAHUS PEAKIUN;

- chOPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM W BO30Y>XKJIEHHOM COCTOSIHUM) W WMOHOB XHMHYECKHX JJIEMEHTOB 1-4
nepuosioB Ilepmoamueckoit cucremsl J.M. MengeneeBa W UX  BAJCHTHBIC
BO3MOXXHOCTH, MCIIOJIB3Ysl TOHSTHS «S», «p», «d-2JIEKTpOHHBIE» OpOUTaNH,
DHEPreTUYECKUE YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMHU COCAMHEHUN 110 TIEpUOaaM U TPyIITIaMm;

- BJAJICHUE CHUCTEMOM 3HAaHUKW O METOJAX HAy4YHOIO IIO3HAHUA SBIICHUU
MPUPOABI, UCIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaX W YMEHUSAMHU MNPUMEHSITH 3TH
3HaHHUS TIPH DKCIEPUMEHTAIHHOM HCCICOBAHUU BEIIECTB W JJIs OOBSICHEHHS
XAMHWYECKUX SIBICHUM, MMEIOUIMX MECTO B NPUPOAE MNPAKTHUYECKOW IEATEIbHOCTH
YEJIOBEKA U B IIOBCEHEBHOM KU3HU,

- ¢(hopMUPOBAHHOCTh YMEHHUI MPOBOAUTH PACUYETHI IO XUMUYECKUM (HopMyiaM
U YPaBHECHHSIM XHMHUYECKHX PEaKIUid C HCIOJb30BaHUEM (HU3UYECKUX BEITMYMH
(maccel, oObeMa Ta30B, KOJMYECTBA BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
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KOJMYECTBEHHOW CTOPOHBI: PACUEThl IO HAXOXKICHUIO XUMUYECKON (HOpMYIIbI
BEIIIECTBA; pacueThl MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, ECIIH
OJIHO M3 MCXOJIHBIX BEIIECTB JAaHO B BUJE PACTBOpA C ONPEACICHHON MacCOBOM Joyien
PACTBOPEHHOT'O BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH); pacueThl MaCCOBOM
WM OOBEMHOM JIOJM BBIXOJA IPOAYKTa peakIMy; pacueThl TEIuioBoro 3ddekra
peakiuii, 00beMHBIX OTHOIIEHUH Tra30B;

- ¢c(opMHUPOBAaHHOCTh YMEHUN MTPOTHO3UPOBATh, aHATU3UPOBATH M OLICHUBATH C
MO3UIIANA IKOJOTUYECKON 0€30MacHOCTH MOCTEACTBUS OBITOBOM M TPOW3BOICTBEHHON
NEATETLHOCTH YEJIOBEKAa, CBS3aHHOW C TMepepadOTKOW BEIIECTB;, HCIOIh30BaTh
MOJYYCHHbIC 3HAHUS JJISI TMPUHSATUS TPAMOTHBIX DPEIICHUH MpOOJIeM B CHUTyalMsX,
CBSI3aHHBIX C XUMHUEH;

- c(pOPMUPOBAHHOCTh YMEHHH CaMOCTOSATEIHHO TUIAHUPOBATH W IPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (TOJIydEHHE M H3YyUYCHHE CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIMU YTIICBOJAOPOI0OB PA3IMUYHBIX KJIACCOB
U KHUCJOPOJICOJIEPKAIIMX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTAIbHBIX
3aa4 MO PACIO3HABAHUIO HEOPraHMYECKMX W OPraHUYEeCKUX BEIIECTB) C
coOoicHueM TIpaBUJl 0€30IacHOr0 OOpaIlleHHS C BelIecTBaMH W J1aOOpaTOPHBIM
obopynoBanueM, GOpMyJIUPOBATH LIEIW HCCICAOBAHUS, IPEAOCTABIATh B Pa3INIHOM
dbopme pe3ynbTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATh M OIICHUBATH X JIOCTOBEPHOCTD;

- cOpMUPOBAHHOCTh YMEHHMH OCYIIECTBIISITh II€JICHANPABICHHBIM TOUCK
XUMHUYECKON MHGOpPMAIlMU B Pa3IMYHBIX HCTOYHUKAX (Hay4yHass U y4dyeOHO-Hay4dHas
JuTepaTypa, CpelicTBa MaccoBoi nHpopMaluu, ceth IHTEpHET U Apyrue),KpUTUIECKU
aHaJIU3UPOBaTh XMMHUUYECKYI0 MH(OpMalMIO, nepepadaTbiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHHM C MOCTaBJICHHON y4eOHOM 3a1a4eii;

- cpopMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCThH BO3JICUCTBUS HA YKUBBIC
OpraHU3MBbl OINpPEJEICHHBIX BEIICCTB, IMOHUMAsl CMBICI TIOKa3aTessl MpeaesIbHOU
JONyCTUMON KOHIIGHTPAIIMKM, W TOSCHATh Ha TMpHMEpax CIOCOObl YMEHBIICHHUS H
MPEIOTBPAIICHUS] MX BPEIHOTO BO3/ICHCTBUS Ha OPTaHU3M Y€JIOBEKa.

Ilpogpeccuonanvnanas HanpaenieHHOCMb YUEOHOU OUCUUNIUHBL «XUMUA)
MpeanojaraeT  LEJCHANPaBICHHOE  NMPUMEHEHME  MNEJarorM4ecKuX  CPEJ/CTB,
oOecrieunBaOIIMX HE TOJBKO (GopMHpoBaHHE y OOyYalOIIMXCS 3HAHWUN, YMCHHM,
HaBBIKOB 110 Y4eOHOHN AMCIUILIMHE, HO M Pa3BUTHE MHTEpeca K JaHHOW Ipodeccuu
WJIU CIICIMAIBHOCTH, IICHHOCTHOE OTHOIIEHHE, MTPO(ECCHOHAIBHBIX KAaYeCTB TUIYHOCTH
OyIylIero crnenuainucTa.

1.4. Koin4ecTBO YacOB HA OCBOEHHE MPOTrPAMMBbI Y4eOHOIM TUCHUIINHBI:
MakcumanbHON yueOHOM Harpy3ku o0ydaromierocsi /8 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ayIUTOPHOM y4eOHOM Harpy3Ku o0ydaromierocsi 78 4acos;



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bup yueOHoii paboTbl
( B.T.4. mpodecCHOHAIbHO-OPHEHTHPOBAHHOE COIEePKAHNE)

O0beM yacoB

MakcumajbHas yyeOHasi HArpy3ka (Bcero mo mporpamMmme JuCHHUILIHHBI) 78
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 78
B TOM YHCIIE:

JICKIINH, YPOKH 48
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 2
IPAKTUYECKHE 3aHSTHS 20
U3 HUX NpoghecCuOHAIbHO-0PUEHMUPOBAHHOE COOePIHCAHUEe 4
71a00paTOPHBIE 3aHATHS 10

IIpome:kyTouyHas aTTecTanus - (MG @epeHIHPOBAHHBIN 3a4eT




2.2 TemaTuuecKuii iiaH u coaepxkanue yueonoii gucuumauabl O1.07 Xumus

Conep:xanue yueOHOro MaTepuasa, JJjadopaTtopHbie U NPaKTHYECKHe Koasbt
3aHATHS, CAMOCTOSITeIbHAsI padoTa 00y4arouerocsi, Kypconast KOMIIeTeHIH
HaumeHnoBaHue ’ P y m » KYpe Oo0bem YpoBeHb 1M,
padoTta (mMpoeKT) (eciau NpeyCMOTPEHbI), HHbIE BUIbI Y4eOHOH padoThl (popMupoBaHHIO KOTOPBIX
pa3/1esioB U TeM 4yacoB OCBOEHHA
B COOTBETCTBUM C YUeOHBIM ILIAHOM CIOCOOCTBYET 3JIeMEHT
( B.T.4. npogeccnoHAIbHO-0PHEHTHPOBAHHOE COJAePKAHME) NMpOrpamMMbl
1 2 3 4 )
1 cemecTp 34
Paznen 1. OcHOBBI cTPpOEHUS BelleCTBA 6 JIn4HOCTHBIE,
MeTarpeaMETHBIC u
Tema 1.1. Conepxanue y4e0HOro MmaTepuaja 4 NpeIMETHbIE KOMIICTCHIUH B
Crpoenne aTomoB O ——— T —— coorBerctBun ¢ DI'OC
BpEMCHHAsI MOJIEIb CTpoeHUs aroma. CUMBOJIIMYCCKUHN SI3BIK XUMUHU.
e menqecxnﬁ SIJI'IeMeHTp DOnexkTpoHHass  KoH(uUrypamuss  aTomMa CPEAICTO obmero
3JIEMEHTOB U . p ypan . 06pasoBaHus,
IDADOAA Krnaccudukamust XMMHYECKHX  JJIEMEHTOB  (s-, P-, d-dIeMeHTHI).
pep Banentnole  ayekTpoHbl.  BajgeHTHOCTb.  DNEKTpoOHHas  IpuUpoaa YIBCPACICHIIOTO  LIPHKASOM
THMIFECHOT ERIBH XUMHUYECKOHN CBSI3U :I;.HGK'I: 00TpH aTeJn,HoéTb Bu I)II;I/IMI/ILICCKOIgl) cr;af:n Munncrepersa 06pasoBarms
) poOTpHI - o 2 1 u Hayku PO ot 17.05.2012 Ne
(koBalleHTHasl, MOHHAs, METaJUIMYecKasi, BOAOPOJHAs) U CIOCOOBI ee 413
o0OpazoBaHwUsl.
Ilpogheccuonanvno-opuenmupogannoe cooeprcanue.
CtpoeHune aTOMOB XMMHYECKUX 3JIEMEHTOB, BXOSIINX B COCTaB HEPTH U
rasza ( a3oT, yriepoJ, BoJopo, Kuciaopo, ochop, cepa).
IIpakTnyeckoe 3ansitme Ne 1 Pemenue 3agaHuii Ha HCIOJIB30BAHHE
XMMHYECKOM CHMBOJIMKM M Ha3BaHW COEAMHEHUM MO HOMEHKIATYpe
MEXIYHApOAHOTO C€O03a TEOPETUYECKOW M MPUKIATHOM XUMUU H
TPUBHAIBHBIX ~ HA3BaHWM I COCTaBJICHUS XHUMHUYECKHX  (QOpMyI
JBYXaTOMHBIX COEAWHEHHH (OKCHIOB, CyIb(GHUIOB, TUAPUIOB U T.I.) U 9 2

JIPYTUX HEOPTraHUYECKUX COCTMHEHUM OTIEIbHBIX KJIACCOB.

[IpakTueckue 3aaHvs Ha YCTAHOBJIEHHUE CBA3U MEXAY CTPOCHHUEM
aTOMOB XMUMHUYECKUX 3JIEMEHTOB U MEPUOJAMYECKUM HW3MEHEHHUEM CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBHUH C MOJIOKEHUEM
[Tepronnueckoit CUCTEMBI.




Tema 1.2.

Conep:xaHue yueOHOIro MaTepuasa

IMepuoguveckuii
3aKO0H U TA0JIMIA
JI.A. MenaeieeBa

Ilepnonnueckass cucreMa xumuueckux sieMeHToB J[.M. MeHnneneesa.
®usnueckunt cmeica  [lepuoguueckoro 3akona J[.M. Menneneesa.
3aKOHOMEPHOCTH  M3MEHEHHUs  CBOMCTB  XMMHYECKHX  3JIEMEHTOB,
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB B COOTBETCTBUM C
IOJIOKEHUEM XHUMHUYECKOoro aneMeHTa B Ilepumonuueckoil cucreme.
MupoBo33peHueckoe U HaydyHoe 3HaueHue [lepuoguueckoro 3akona J[.1.

MenneneeBa. Ilporno3er .M. MenneneeBa. OTKpBITUE  HOBBIX 2
XUMUYECKUX  JJIEMEHTOB.  PerieHWe  IpakTUKO-OPHUEHTHPOBAHHBIX
TEOPETUYECKUX 3aJaHU Ha XapaKTepHU3alHUI XHUMHUYECKUX 3JIEMEHTOB
«MeramnyecKue/HeMETAIUTMYECKUE CBOMCTBA, 3JIEKTPOOTPULIATEIIBHOCTh
XUMHYECKUX PJIEMEHTOB B COOTBETCTBUM C UX AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MEPUOJMYECKONM CUCTEME XMMHYECKUX 3jieMeHTOB J[.U.
MenneineeBa»
Paznen 2. Xumunueckue peakuuu 12 JIn4HOCTHBIE,
MeTarpeaMETHBIC u
Tema 2.1. Tunsi Conep:xanue yueOHOro MaTepuana 6 [IPEIMETHBIC KOMIICTCHIHH B
XUMHYECKHX . o N cootBerctBU ¢ DPI'OC
” accupuKanpdsl U TUIOBI XUMHYECKHX €aKIUh C acTHUEM
Pe€aKkiun " peakl . . CpeIHEro ob1wero
HeopraHnyeckux  BemecTB.  CocTaBieHuWe  ypaBHEHMH  peakiui T —
COCIMHEHUS, PA3JIOKEHUS, 3aMEeIIeHUs, OOMEHa, B T.4Y. PEaKIMil TOPEHUs, ’
YTBEP>KJIEHHOTO MIPUKA30M
OKHCJICHUS-BOCCTAHOBJICHHUS.
MunuctepcTBa 00pazoBaHus
YpaBHeHus OKHUCJIEHUSI-BOCCTAHOBIECHHS. CreneHn OKHCJIEHHUS. 4
u Hayku PO ot 17.05.2012 Ne
Okucnurens W BoccTaHOBUTENb. (CoOCTaBI€HHME U ypaBHUBAHUE 413
OKHCITUTEIHbHO-BOCCTAHOBUTENILHBIX PEAKIIUHA METOJOM JJIEKTPOHHOTO
Oanmanca. OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIE pEAaKIUU B MPHPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEIEATEIbHOCTH OPTraHU3MOB
IpakTnyeckoe 3ansiTue Ne2 KoJIW4YeCTBEHHbIE OTHONIEHUS B XHUMHH.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI IO YPABHEHUSM
XMMHYECKUX peaknuii. Monb Kak eJIuHWIa KOJMYECTBA BEHIECTBA.
Monsiprast macca. 3aKkOHbl COXpaHEHUSI MacChl W JSHEPrUM. 3aKOH 2

ABorajipo. Momsipablii 00beM Ta30B. OTHOCHTEIbHAS TUIOTHOCTH Ta30B.
Pacuersl mo ypaBHEHHSIM XHMHUYECKHUX pEAKIUNA C HCHOJIb30BaHUEM
Macchl, 00bemMa (HOpMaIbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.

10




IIpodeccrnonaLHO-OPHMEHTUPOBAHHOE COAEPKaAHUE (COAepKAHUE MPUKJIATHOTO MOIYJIA)

Tema 2.2. Copaepxxanue yueOHOIro MaTepuasa 6
DJIeKTPOIUTHYECKA
1 THCCONMAIHNS H Teopusa snexkrponuTHueckord aucconuanuu. HoHBL.  DIIEKTPOIUTHL,
HOHHLIH 06Men HEdIEeKTponThl. Peaknuu unonHoro obmena. CocrapieHue peakluid

MOHHOro OOMEHa IyTEeM COCTaBICHHA HUX IOJHBIX M COKpPAIIEHHBIX 2

VMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakuMM. 3ajaHus Ha

COCTaBJIEHUE NOHHBIX PEaKLUH.

KonrTpoabnass padora Ne 1 CrpoeHue BemecrBa U XUMHYECKHUE 2

peaxkuuu

JlaGopaTopHoe 3ansiTue Ne 1

JlaboparopHast pabota « THITBI XUMUYECKUX PEAKITUI.

HccnenoBanue TUIOB (1O COCTaBY W KOJIMYECTBY MCXOIHBIX U 9

O0pa3yIOmMXCsl  BEIIECTB) W  MPHU3HAKOB XHUMHUYECKHX  PEaKIUi.

IIpoBenenue peakuuii MOHHOrO OOMEHa, ONpEJeNIeHHE Cpelabl BOJHBIX

pacTBOpoOB. 3a/laHNs HA COCTABJICHUE HOHHBIX peaKLuii
Pa3nes 3.CTtpoeHue u CBOHCTBAa HEOPIraHMYECKUX BelleCTB 16 JInaHoCTHBIE,

METaNnpeaMETHbIE u

Tema 3.1. Conep:xanue yueOHOro Mmarepuana 4 IPEIMETHbIC KOMIICTCHIIHH B
Knaccudpukarms, . cootrBerctBU ¢ DPI'OC
HOMEHKJIATYpPa 1 [TIpenmer Heopranmdeckoil xumuu. Kiaccupukanuss HeOpraHUYECKHX cpemEero o6Iero
CTpocHHUe BemecTs. [IpocTeie M cnoxnble BemecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX O —
HEOPTaHUIECKUX BeIIeCTB  (OKCUABI, THUIAPOKCUJBI, KHCIOTBHL, COJH). B3aumocBs3b yTBepmz[eHH(;ro pHKAzOM
BeIECTB HEOPraHMYECKUX  BEIIECTB.  ArperaTHble  COCTOSIHHS  BEILECTBA. MuHmCTepCTBa 0GpasoBasms

Kpucrannuueckue u amop@Hble BellecTBa. THUIBl KPUCTATUIMYECKUX 9 i ayxku PD ot 17.05.2012 No

pemieTok  (aToMHasi,  MOJEKYJsSIpHAs, HMOHHAas,  MeTaJuIMdecKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIECTBA OT TUIA KPUCTAJUINYECKOM
PEUICTKU. 3aBUCUMOCTh, XWMHYECKOH aKTHUBHOCTH BCIIECTB OT BHJIA
XUMHUYECKOH CBSI3M M THUMA KPUCTAUIMYECKOH pemeTku. [IpuunHb
MHOT000pa3us BEIIECTB

413
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IIpakTyeckoe 3ansaTHe Ne 3

HomMmeHknaTtypa HeopraHM4eCKHX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOS U3
UX XUMHUYECKOW (OpPMYSBI HIM COCTaBICHHUE XHUMHUYECKOH (HOpMYIbI
ucxonas W3 HaszBaHWs BemiecTtBa 1o mexayHapomnou (MIOITAK) wmum
TPUBHAIILHOM HOMEHKJIAType. PelleHne NpakTUYeCKUX 3aJaHuil 110
KjJaccu(uKaluy,  HOMEHKJIAType U XUMHUYeCKMM  (opmynam
HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KJIaccoB  (yrapHeli  ras,
yIJIEKUCIBIA a3, aMMHaK, TrallleHas W3BeCTb, HEralleHas W3BeCTb,
NUTHEBAsI COJA U JIPYTUX): HA3bIBATh M COCTABIATH (DOPMYJIIbl XUMUYECKUX
BEILIECTB, ONPEAEIATh IPUHAIICKHOCTD K KJIaccy.

HcTouHnKHM XUMHUYECKOW HH(OpMAIK (CPEICTB MacCOBOW MH(OPMAITHH,
cetb MutepHer u gnpyrue). Ilonck wuHpoOpManuum 1o Ha3BaHUSAM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (OpMYyIIaMm

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

Mertamnpl. OOmue ¢u3nyeckue M XUMHUYECKUE CBOICTBA METaJUIOB.
Crioco0b! mostyueHus. 3HaYCHUE METAIIOB M HEMETAIOB B MPUPOAE U
KHU3HEICATSIIFHOCTH YeI0BeKa U OpraHu3MoB. Koppo3usi MeTaJuIoB: BHIIbI
KOPPO3HH, CTIOCOOBI 3aIIUTH METAJIOB OT KOPPO3HH.

Hemeramnpl. O0mue ¢usndyeckue U XMMHUYECKHE CBOHCTBA HEMETAJUIOB.
Tunuuneie cBoiictBa HemetaioB V- VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COeIMHEHHH HemeTamioB. KpyroBopoTel OHOreHHBIX
2JIEMEHTOB B IPUPOJE

XUMUYECKHE CBOMCTBAa OCHOBHBIX KJIaCCOB HCOPraHNM4YCCKUX BCUICCTB
(OKCI/II[OB, THAPOKCU OB, KHUCIOT, cojiell u )Ip) 3aKOHOMepHOCTI/I B
N3MCHCHUU CBOICTB MpOCThIX BCHICCTB, BOAOPOJIHBIX COGI[I/IHCHI/Ifl,
BBICHIUX OKCUAOB U THAPOKCUI0OB

JIM4yHOCTHBIE,
MeTarpeaMETHBIC "
IpeIMEeTHbIE KOMIIETEHIIUU B
coorBerctBun ¢ DI'OC
CpeIHero o01rero
oOpasoBaHus,
YTBEPKJICHHOTO  MPUKA30M
MunuctepcTBa 00pazoBaHus
u Hayku PO ot 17.05.2012 Ne
413
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IIpakTnyeckue 3anaTus Ne 4 CocraBieHHE ypaBHEHUN XMMHUYECKHUX
peakuMi C y4acTHEM MPOCTBIX M CIIOKHBIX HEOPraHWYECKUX BEIECTB:
METaJUIOB M HEMETAJUIOB; OKCHU/IOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPraHMYeCKHMX KHUCIOT, OCHOBaHMH M aM(OTEpHbIX
TUIPOKCUI0B; HEOPraHUUYECKUX COJIEH, XapaKTEpU3YIOILUX X CBOMCTBA.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHui Ha

CBOICTBa, COCTaB, MOJIY4YEHHE U 0€30I1aCHOE MCIIOIb30BAaHUE BAKHEHIINX 2

HEOPraHMYECKUX BEIIECTB B OBITY U MNPAKTUYECKON NeATeIbHOCTU

4eJI0BEKA.

Ilpogheccuonanbho-opueHmuposannoe cooeprcanue.

CocraBiieHUE ypaBHEHUM XMMHYECKUX PEAKIMI TOpPEeHHs] MPUPOIHOTO

raza v He(TEermpoyKTOB.
Tema 3.3. Coaep:xanue yueOHOro MaTepuaJia 4
Nnentudukanys
HEOPraHUYECKUX JlaGopaTopHoe 3ansiTHe Ne 2
BEIECTB JlaboparopHas pabora «MneHTudukanus HEOPraHUYECKUX BEIIECCTBY.

Pemienne »sKcrepuMEHTaNbHBIX 33/lad MO0 XMMHYECKUM CBOMCTBaM

METAJIJIOB U HEMETAJUIOB, MO PACIIO3HABAHUIO U MOJIYUYEHUIO COCTMHEHUI 9

METaJIOB U HeMeTauioB. MneHTudukanus HEOPraHMYECKUX BEIIECTB C

UCIIONIb30BaHUEM UX (PU3UKO-XMMHYECKUX CBOWCTB, XapaKTEPHBIX

KaueCTBEHHBIX peakiuii. KauecTBeHHBIEC peakiny Ha Cynbdar-, KapOoHaT-

U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUSI.

Koutpoabsnas padora Ne 2 CBoiicTBa HEOPraHUUECKHUX BEIIECTB 2
JADK-cpeannii 6a/u1 10 TEKYIIUM OLIEHKAM yCIIeBAeMOCTH

2 cemecTp 44 JIndHOCTHBIE,
MeTarpeaMETHBIC "
Pasznen 4.CTpoenne U CBOMCTBA OPraHMYeCKHX BELIECTB 26 [PEAMETHBIC KOMIICTCHIHH B
coorBerctBun ¢ DI'OC

Tema 4.1. Conep:xxanue yueOHOro MaTepuaJia 6
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Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEILIECTB

IlosiBleHMEe M pa3BUTHE OpPraHUYECKOM XMMHMM Kak Hayku. [Ipenmer
OpPraHMYeCcKOd XHUMHU. MeCTO M 3HAUY€HHE OpPraHu4YecKOd XHUMHHU B
CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHME KaK MOPSIOK COEJAMHEHHS aTOMOB B MOJIEKYJIE
COIIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOXKEHUSI TEOPUU XMUMHUYECKOTO
CTpOEHHUS OpraHudeckux coenuHeHud A.M. byrtiepoBa. YriepoaHsiit
CKEJIET OpPTraHWYECKOM MOJIEKYJIbl. 3aBUCUMOCTH CBOMCTB BEIECTB OT
XUMUYECKOTO CTpOoeHUs Mosiekys. M3omepuss u usomepsl. Ilonstue o
¢ynkunonanpHoi rpymme. Pamukan. IlpuHmmmel  kiaccuuKanuu
OpPraHMYEeCKUX  coeAuHEeHUuH. MexayHaponHass  HOMEHKJIaTypa U
OPUHIUIBl HOMEHKJIATYphl OpraHudeckux coenuHeHuid. Ilonstue o0
a30TCOJEPIKAIIUX COCAMHEHUAX, OMOJOTHYECKH AKTHUBHBIX BEIIECTBAX
(yrieBonax, >kupax, Oeykax U Jip.), BBICOKOMOJICKYJISIPHBIX COETUHEHUIX
(MOHOMeEp, MOJUMEpP, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3anaTHe Ne S HomeHnkmarypa opranmdeckux
COCMHEHUHN OTIENbHBIX KJIAcCOB (HACBHILCHHbIC, HEHACBHILICHHbIE U
apOMaTUYECKHUE YIJIEBOAOPO/bl, CIIUPTHI, (PEHOJIbI, aJbAETUIbl, KETOHBI,
KapOOHOBbIe KHUCIOTBI M JAp.) CocTaBieHHE MOJHBIX U COKpAIIEHHBIX
CTPYKTYpPHBIX (OpPMYJ OpraHMYECKHUX BEUIECTB OTIENIbHBIX KJIACCOB,
UCIIONB3YSl MX Has3BaHUS II0 CUCTEMATHYECKOM M  TPUBUAIBHOMN
HOMEHKJIaType (STWIJIEH, alleTWUJIeH, TIULEpuH, (eHon, ¢opMmanbaerumu,
yKCyCHast ~ KHMcioTa, IMuuH). Pacuersl mpocteiimeit  ¢opmyssl
OpraHMYECKON MOJIEKYJIbI, UCXO/S U3 AJIIEMEHTHOro cocTana (B %).

CpeaHEero o01iero
oOpasoBaHus,
YTBEPXKJIECHHOTO  MPUKAa30M
MuHucrepcTBa 00pa3oBaHUS
u Hayku PO ot 17.05.2012 Ne
413

Tema 4.2. CBoiicTBa

Conep:xxanue yueOHOro MaTepuaJia

12

JImgaaOCTHEIE,
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OpraHUYECKUX
COCTUHEHUN

DU3UKO-XUMUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHUN OTHEIbHBIX
KJIacCOB (0COOEHHOCTH KJIacCU(UKAIIMK 1 HOMEHKJIATYphl BHYTPH KJlacca;
TOMOJIOTHUECKUN psn U obmas dopmymna; uzomepus; QGU3NYECKUE
CBOICTBa; XUMUYECKUE CBOMCTBA; CIIOCOOBI TIOJTyYEHUS):

— TMpedesbHblE YIJIEBOAOPOAbl (aJIKaHbl M LMKIOANKaHbl). [‘opeHue
MeTaHa KakK OJMH M3 OCHOBHBIX HCTOUYHUKOB TEIlIa B IPOMBIIIJICHHOCTH U
ObiTy. CBOICTBA IPUPOAHBIX YIIEBOAOPOAOB, HAXOXKICHUE B MPUPOJIE U
MPUMEHEHUE aJIKaHOB;

— HemnpejesbHbIe (QJIKEHBI, aJKUHBl U AJIKAJAUCHBI) U apOMaTUYECKHE
YIJI€BOIOPOBI. I'openue alieTuieHa Kak UCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIsi CBAPKH U PE3KU METAJIOB

— KHCIJIOPOJCOAEpKaIle COeAUHEHUs (CIMPTBHI U (EeHOJbl, KapOOHOBBIE
KUCIOTBI ¥ 3QUpPbI, albJerUIbl U KETOHbI, JKUPBI, YIJIEBOJBI).
[IpakTHyeckoe NpPUMEHEHUE STWICHIVIMKONSA, IJIMLEpPUHa, (eHoa.
[Tpumenenne Gpopmanbaernia, aleTaibIeruaa, yKCyCHOH KHCIOThL. Mbla
KaK COJIM BBICIIHMX KapOOHOBBIX KUCIOT. Mololle CBOMCTBA MbLIa

— a3oTcolepiKalMe CoeAuHEHUs (aMUHBI U aMHUHOKHCIIOTBI, OCJIKH).
BbicokoMoOneKynsipHble COCIUHEHUs (CMHTETHYECKHE M OMOJIOTMYECKU-
aKTUBHbIE). MoHOMep, monumep, CTPYKTypHoe 3BeHo. [lomumepusanus
STWJIEHA KaK OCHOBHOE HAIPABJIEHHUE €r0 UCIOJIb30BaHU.

I'enernueckas cBS3b MEXAY KjacCaMH OPraHUYECKUX COETMHEHUI

IIpakTnyeckoe 3ansaTue Ne 6 CBolicTBa OpPraHMYECKUX COEIMHEHUN
OTJIENbHBIX KJIACCOB (TpUBMAJIbHAS M MEXJIyHapoJHas HOMEHKJIATypa,
XMMHUYECKHE CBOMCTBA, CHOCOOBI MOJMYy4YEHMs): MpeAeibHble (AIKaHbl U
LUKJIOAJIKaHbl), HENpeJeNbHble (AJKEHbI, aJKWHbl M alKaJueHbl) U
apoOMaTUYeCKUe YIIEeBOAOPOAbI, CHUPTHI U  (EeHOJBl, KapOOHOBBIE
KUCIOTBI U 3(UpHI, ambAeruibl U KETOHbI, aMUHbI U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEMHEHMSI. 3aJaHNs Ha COCTABIICHUE ypaBHEHUI
XUMHUYECKHX peakUUi ¢ ydacTHEeM OpPraHMYeCKUX BEIIeCTB Ha OCHOBAaHUU
UX COCTaBa U CTPOEHUS

MeTanpeMEeTHBIE u
IpeMETHBIC KOMIICTCHIIH B
coorBerctBun ¢ OI'OC
CpEIHEero o01ero
oOpa3oBaHus,
YTBEPXKJICHHOTO  TPUKa30M
MunucrepctBa 00pa3oBaHUS
u Hayku PO ot 17.05.2012 Ne
413
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IIpakTnueckoe 3ansaTHe Ne 7 CocTaBieHHE CXEM peakLUid (B TOM 4ucie
[0 MpPEUIOKEHHBIM  IIEMOYKaM  MPEBpAlllCHUH), XapaKTepHU3YIOIHUX
XUMHUYECKHE CBOWCTBA OPraHMYECKUX COCIUHEHUN OTICIIBHBIX KJIACCOB,
Croco0bl MX IOJY4YEHUS M Ha3BaHHWE OPraHUYECKUX COEIUHEHUH 10
TPUBUAJILHON WJIM MEKIyHAPOIHON CUCTEMATUYECKOM HOMEHKIIATYpeE.
Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
CBOMCTBA OPraHUYECKUX COCIMHEHUM OTIENIbHBIX KIIACCOB

JlabopaTopHnoe 3ansitue Ne 3 JlaGopatopnas pabota «lIpeBpameHus
OpraHn4YCeCKUX BCHICCTB IIPU HArpCBaHHU). HonyquI/Ie OTUJICHA H
U3Y4Y€HHE €ro CBOWMCTB. MoAenupoBaHHE MOJEKYI U XUMHYECKHX
IIPEBPALICHUI Ha IpUMeEpE 3TaHa, 3TUJICHA, alleTHIEHA U JIp.

Tema 4.3.
Nnentudukanys
OpPraHUYECKUX
BEILIECTB, UX
3HAYEHUE U
IPUMCHCHHE B
OBITOBOM U
MPOU3BOACTBEHHOMN
JIeITeIIbHOCTH
yeJgoBeKa

Coaep:xanue yueOHOro MaTepuaJia

buooprannueckue coenuHenus. I[lpumenenune u Ouosioruyeckas poib
yraeBonoB. OKHCIEHUE YIJIEBOJOB — MCTOYHHMK DJHEPIrUU  JKUBBIX
opranu3MoB. O01acTH NPUMEHEHUsI aMUHOKUCIOT. [IpeBparienust 6emkoB
nuiy B opranusme. buonormueckue ¢yHkumu OenkoB. buonornueckue
¢yHKIMM KUpoB. Poib opraHMueckod XUMHUU B pELIEHUH IpoOieM
NUILEBOM 6e30MacHOCTH

Ponbp opranmdeckoll XUMHM B PpEUNIEHMHM MPOOJIEM SHEpPreTH4ecKon
0€30MaCHOCTH, B Pa3BUTHUU MEIUIMHBI, CO3JaHUU HOBBIX MaTEpUAOB,
HOBBIX HCTOYHHKOB HHEPrUM (aJbTEPHATUBHbIE HCTOYHUKH HHEPIHH).
OnacHOCTh BO3AEHUCTBHS Ha XUBBIE OPTaHU3Mbl OPTaHUYECKUX BELIECTB
OTJIEIIbHBIX KJIaCCOB (yrieBoaopoJsl, CIIUPTHI, (beHobl,
XJIOPOPraHUYECKHE MPOU3BOIHBIE, albJIETU/Ibl U JIP.), CMBICH MTOKa3aTes
IIPEAEIIBHO JOIYCTUMOM KOHLIEHTpaluu

JIM4HOCTHEIE,
MeTanpeaMeTHbIE u
peIMEeTHbIe KOMIIETEHIIUU B
coorBerctBun ¢ DI'OC
CpeIHero o01iero
oOpasoBaHus,
YTBEPKACHHOTO  MPUKA30M
MunuctepcTBa 00pazoBaHus
u Hayku PO ot 17.05.2012 Ne
413
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JlaGopatopHoe 3ansaTue Ne 4 JlaGopatopHas pabota: «neHTrdukanms
OpPraHWYECKHX COCAMHEHUH OTHENBbHBIX KJIaccoB» MneHTuduxanms
OpraHu4YCCKUxX COGI[I/IHCHI/If/’I OTACJIBHBIX KJIACCOB (Ha IpuMEpeC aAJIbJACTHI0B,
Kpaxmaja, YKCYCHOH KHCIOTBI, OEJIKOB M T.I.) C HCIIOJIb30BAHUEM HX
(U3NKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUH.
Jlenarypauuss Oenka npu HarpeBaHuH. l[BeTHble peakmuu OEIKOB.
Bo3aukHOBEHHE aHAJUTUYSCKOTO CHUTHAJIAa C TOYKH 3pCHHUA XMMUYCCKUX
IPOLIECCOB TPH MPOTEKaHMHM KAaueCTBEHHON pEaKIWH, MO3BOJIIOMIEH
UACHTU(UIMPOBATH MPEATIOKEHHBIE OPTaHUYECKHE BEIIECTBA

KonTpoabnas padora Ne 3 CrTpykTypa U CBOWCTBA OpPraHUYECKUX
BELIECTB

Pa3znex 5.

Kunernyeckue u TCEPMOAUHAMHYECCKHEC 3aAKOHOMEPHOCTH IIPOTCKAHUA

XUMHUYECCKHUX peaRHI/Iﬁ

CkopocTh
XHUMUYECKHX
pEeaKInu.
XuUMHU4IEeCKoe
paBHOBECHE

Coaep:xanue yueOHOro MaTepuaJia

CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3jIMYHbIX (DAKTOPOB: MPUPOABI
pearupyromux BeIIeCTB, KOHIICHTPAIIMM pPEarupyrolux BEIIeCTB,
TEMIIEpaTypbl M IUIOIIAAM PEAKIMOHHONW MOBEPXHOCTH. TemnioBbie
3¢ (PEeKTh XUMUUECKUX PeaKnii. DK30- U SHAOTEPMUUYECKUE, PEAKIIUH.
OO6patuMocTh peakiuii. XMMHUECKOE PaBHOBECHE M €r0 CMEIIEHUE IMOJ]
JIEUCTBUEM pa3UYHBIX (PAKTOpOB (KOHIIEHTpAIlMs pPEareHTOB WJIU
NpPOAYKTOB  pEaklMH, JaBJIEHHE, TeMIeparypa) Uil  CO3JaHus
ONTUMAIBHBIX YCIOBUU MPOTEKAHUS XUMUUYECKHX TpoiieccoB. [IpuHium
Jle llaTense

IIpakTuyeckne 3ansaTusa Ne 8 PemieHue npakTHKO-OpHEHTHPOBAHHBIX
3aJaHMil Ha aHaiu3 (PAKTOpOB, BIIMSAIOLUIMX HAa HM3MEHEHHE CKOpPOCTH
XUMHYECKON PEaKIMH, B T.U. C MO3UIMNA 3KOIOTUYECKH 1IeIeCO00pa3HOro
NOBEJICHU B OBITY M TPYIOBOM JEATENBHOCTH B LENAX COXPAaHEHUs
CBOEr0 3J0pOBbS M OKpYKawIlled NpUpoAHOW cpenapl. Pemenne
[IPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha NPUMEHEHHE MpuHuumna Jle-
[[Tarenpe I HAXOXKACHUS HANPABICHHUS CMELIEHUS PaBHOBECHS
XUMHUYECKON peakUMu U aHamu3 (HaKTOpOB, BIUSIOMIMX Ha CMEIIEHUE
XUMHYECKOTO PAaBHOBECHS

JIM4HOCTHEIE,
MeTarpeAMETHBIC U
PEeIMETHBIC KOMIICTCHITNH B
cootBeTcTBUU ¢ PI'OC
CpPEIHEro o0IIero
o0OpasoBaHus,
YTBEP>KJICHHOTO MPUKA30M
MuHnuctepcTBa 00pa3oBaHuUs
u Hayku P® ot 17.05.2012 Ne
413
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Pa3nes 6. PacTtBopsl

Tema 6.1.
[TonsTue o pacTBopax

Conep:kanue y4eOHOT0 MaTepHuaJa

PactBopenne kak ¢Gu3MKO-XMMHUYECKUW mporecc. PactBopbl. CriocoOb
IPUrOTOBIEHUSI  pacTBopoB.  PacTBopumoctb.  MaccoBas — nons
pacTBOopeHHOro BemiecTBa. CMbICH TOKa3aTels MpeAesbHO AOMYCTUMOMN
KOHILEHTPAallud U €ro HCIOJb30BaHWE B OLEHKE HKOJIOIMYECKOM
0€30MacHOCTH.

[TpaBuiia HKOJIOTUYECKHU 1ENIecO00pPa3HOro MOBECHUS B OBITY M TPYJIOBOM
NESTENIbHOCTH B LIETSX COXPAHEHHsI CBOEro 3[0POBBbS M OKpY’Karollei
IIPUPOJHOM CpeAbl; OINACHOCTh BO3JAEHCTBHUS HA JKHUBBIE OpraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB.

Pemenne  npakTUKO-OPMEHTHUPOBAHHBIX  PACUETHBIX  3aJaHUM  Ha
pacTBOpBl,  HUCHOJb3yeMble B  OBITOBOM W IPOU3BOJCTBEHHON
JeSITEIbBHOCTH YeJI0BEKa

Tema 6.2.
HUccnenosanne
CBOMCTB PacTBOPOB

Conep:xanue yueOHOro MaTepuaJa

JIMuHOCTHEIE,
MeTanpeMEeTHbIE u
MpEJMETHBIC KOMIIETEHIIUU B
COOTBETCTBUH c oroc
CpEIHEero o01ero
oOpa3oBaHus,
YTBEP)KJICHHOTO  MPUKA30M
MunucrepctBa 00pa3oBaHUS
u Hayku PO ot 17.05.2012 Ne
413

JlabopaTopnoe 3ausitue Ne 5 JlaGoparopnas pabota «lIpuroroBienue
pactBopoB». llpuroroBieHue pacTBOpOB  3aJaHHOW  (MaccoBOii,%)
KOHIIEHTpauu  (C  MPaKTHMKO-OPUEHTUPOBAHHBIMM  BOIIPOCAMM) U
onpejieNeHue Cpeapl  BOJIHBIX  pacTBOpoB. PemeHne 3amady  Ha
IIPUTOTOBJIEHUE PACTBOPOB

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEePKAHUE MPUKJIATHOTO MOIYJIA)

Pazgea 7. Xumus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKAa

XuMmus B ObITY U
IIPOU3BOJCTBEHHON
JeSITeIbHOCTH
4eJI0BeKa

Conep:xxanue yueOHOro MaTepuaJia

Hoselimue noctrkeHuss XUMUYECKON HAYKU M XUMUYECKOW TEXHOJIOTHH.
Ponp xumum B oOecre4eHMH SKOJOTHMYECKOM, OJHEpPreTUYeCKO H
MUIIeBOW O€30MacHOCTH, pa3BUTHH MenuluHbl. [IpaBuna moucka u
aHaJn3a XUMHYECKOW MH(GOPMAIINH U3 PA3TMYHBIX UCTOYHUKOB (HaydHas
U y4eOHO-Hay4dHas JIMTeparypa, cpeAcTBa MacCOBOW HHQOpPMAIINH, CETh
WnTepHer)

JImgaaOCTHEIE,

MeTanpeaMeTHbIE H
MPEeIMETHBIC KOMITCTCHIIUU B
COOTBETCTBHU C dIrocC
CpEIHETo o01rero
o0Opa3oBaHus,

YTBEP)KJICHHOTO  TMPUKA30M
MunuctepcTBa 00pazoBaHUs
n Hayku PO ot 17.05.2012 Ne
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IIpakTnyeckoe 3ansaToe Ne 9 Ilouck U aHaIM3 KEWCOB O MPUMEHEHUH
XUMUYECKUX  BEIIECTB M  TEXHOJOTHMH C  y4eToM  Oyaymieu
npoeCCUOHANBHON  JEATETBbHOCTH MO TEeMaM:  BaKHeHIme
CTpOMUTENIbHbIE MAaTepHalibl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpPacKH,
CTEKJIO, KEepaMHKa, MaTepuaibl Jisl 3JIEKTPOHMKH, HaHOMAaTepHallbl,
TEKCTUJIbHBIE BOJIOKHA, MCTOYHHKU DHEPIUM, OpPraHUYECKUe U

413

MUHEpaIbHBIC YI0OpEHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSL. 4
3ammra: [IpeacraBienne pe3ysbTaToB pelieHus KecoB B popme MUHU-
JIOKJIaJ1a ¢ MPEe3eHTalHeH.
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue.
[Tonck W aHanM3 KEWCOB O TMPUMEHCHHH C Y4YeTOM Oynayiien
poeCCUOHAIBHON JIEATEILHOCTH IO TeMaM: XMMHUS B He]TerasoBoi
oTpaciii, XuMus He(hTH U rasza.
IIpome:xxyTouHasi arTecTanus no gucuumimue (auddepeHIMPOBAHHBIN 3a4eT) 2
Bcero 78
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3. YCJIOBUSI PEAJIM3AIIMA TPOTPAMMBI  YUEBHOW
JUCHUILIAHBI

3.1 TpeboBaHuss K MHUHMMAJBHOMY  MATEpPHAJIbHO-TEXHHYECKOMY
o0ecreyeHH 0 y4eOHOM TMCIUTIIUHbI:

Peanmzanust nmporpaMmbl JUCHUIUIMHBI TPpEeOyeT HaIM4UMsl y4eOHOTO KaOWHETa
XUMUH, J1abopaTOpuM XUMHUU JJI1 TPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA,
PaKTUYECKUX, JJAOOPATOPHBIX 3aHATHH, B TOM YHCJIE TPYIIIOBBIX, WHAUBUIYAIbHBIX,
IMMCbMEHHBIX, YCTHBIX KOHCYJIbTAIlUM, TEKYIIETO KOHTPOJS M IMPOMEKYTOUHOU
aTTECTaIlUU.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

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

- TOCKa yYCHUUIECKasl.

Texaudeckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HATNIIIHBIE  TOCOOMS:  IUIaKaThl, y4eOHO-HArJsAIHBICE  TOCOOMS,
obecrieunBaoIIMe TEMaTUUECKUEe ULTFOCTpAIMU 10 pabodelt mporpaMMe JUCIHUILUIHHBI,
B TOM YHCJIe, BUJICO-ay MO MaTepHaIbl, KOMITBIOTEPHBIC MTPE3CHTAITUH.

KomneroTep mMeeT HOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
I00aabHYyI0 ceTh MIHTEepHeT, OCHAIEH JUIEH3UNOHHBIM ITPOTPaMMHBIM 00ECIICUCHHEM.

3.2. Y4yeOHO-MeTOAMYECKOe U UHPOPMAUMOHHOe  olecrneyeHHe
peasu3anuu y4e0HOM JUCUUIINHBI

1. AxndunorenoBa, WM.B.Xumusa: y4yeOHUK M NPAKTUKYM [UIsI CPEIHETO
npodeccruonaibHoro oopazosanus/ M.B.Andpunorenona, A.B.babkos, B.A.IlonkoB.—
2-¢ w3, wuchnp. W gon.— MockBa: MsmarensctBo [FOpaiit, 2020.— 291c.—
https://urait.ru/

2. Aprtemenko A.W. Opranmdeckas xumusi: yueOHuk /A.M. ApTeMeHKO.- 5-€
m3a., wucnp.- 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.: Akagemus, 2020.- 240c.https://academia

4. Andunorenoa, M. B. Xumus: yd4eOHHK M NPAKTHUKYM JIs CPEAHETO
npodeccruonanibHoro obpaszoBanusi/ . B. Andunorenora, A. B. baGkos, B. A.
[TonkoB.- 2-¢ u3n., ucnp. u gom.- MockBa: MznarensctBo HOpaiit, 2020.- 291 c.-
https://urait.ru/

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

5. Xumus: 3anauu u ynpaxkuenus/ Epoxun 1O.M. - 1-e uzn. — M.: Akanemus,
2019.- 288c.https://academia-library.ru/

6. Apremenko A.W. Opranndeckas xumus: yaeOnuk /A.H.ApTremeHko.- 5-e u3j.,
uctp.- u goi.- 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 : yuyebnoe nocobue / ['munka 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 (OOpa3zoBaTenbHbIi CAUT 17151 IKOJIBHUKOB « XUMUSD» ).

10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIBHUKOB).

MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 10 OCBOEHUIO THCITUTLTHHBI

11. Metoandeckue yka3aHus il OOyJarOIIMXCS 1O BBHITOJTHEHHUIO MPAKTHYECKUX
pabor.

12. Meroanueckue yka3zaHus JJisi 00y4daroluXcsl 0 BRIMOJIHEHUIO Ja00paTOPHBIX
pabor

12.  Metoauyeckne yKazaHus I OOy4YalOIIMXCA IO  BBITOJIHEHHUIO
CaMOCTOSITENIbHBIX padoT
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHMS TYUYEBHOM

NCIHUIIJIMHBI

4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaThl 00yueHus

D®opMbI U METOBI
KOHTPOJISl M OLIeHKH
pe3yabTaToB
o0yueHust

JUYHOCMHbIE:
- OCO3HaHWEe OOyYalOIIMMHUCS  POCCHHMCKON  TpakIaHCKOH
UJCHTUYHOCTH;
- T'OTOBHOCTDb K CaMOpPa3BUTHUIO, CaMOCTOATCIIbHOCTH u
CaMOOIPEIEIICHHUIO;

- HAJIMYUE MOTHBAIIMU K 00YUYEHHUIO U JINYHOCTHOMY Pa3BHUTHIO;

- LEJICHANPaBICHHOE PAa3BUTHE BHYTPEHHEH MO3UIUHU JIMYHOCTH
Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX LEHHOCTEN HapoJoB Poccuiickon
denepauy, HCTOPUYECKUX U HALUMOHAIBHO-KYJIBTYPHBIX TpPaJULIMM,
(hOpMUPOBAHHE CHCTEMbI 3HAYMMBIX IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILUHUOHHOTO MHUPOBO33pPEHUs, MMPABOCO3HAHUSA, SKOJOTUYECKON
KYJBTYPBbI, CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIC IIJIaHbI;

- YYBCTBO TOPAOCTH M YBaXXEHUS K HCTOPUU M JOCTHKECHUSIM
OTEYECTBEHHON XMMHYECKON HAYKW; XUMUUYECKU TPAMOTHOE NIOBEJICHHUE B
npodeccHoHaNbHON JIEATENBbHOCTH M B OBITYy MpH OOpalleHHH ¢
XMMHYECKUMH BEILIECTBAMHU, MaTEpUAIaMU U MPOLECCAMMU;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHHUS U TOBBIMICHUS
KBaM(pHUKAMA B H30paHHOW MNPOPECCHOHATBHONW JEATEIIFHOCTH U
O00BEKTUBHOE OCO3HAHHE POJTU XUMUYECKUX KOMITETEHIIHI B 9TOM;

- YMEHHE HMCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOM XMMHUYECKOU
HAyKH W XUMHYECKUX TEXHOJOTUH [Isi TOBBIIIEHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO  pa3BUTHUA B  BBIOpaHHOW MpodecCHOHATBHON
NEATEIIbHOCTH;

MemanpeomemHble:.

- OCBOCHHBIE OOYYAIOIIUMUCS MEXKIPEAMETHbIE TIOHATUS U
YHUBEpCalbHble y4eOHbIE NEUCTBHUS (PEryJsTUBHBIC, MO3HABATEIbHEIE,
KOMMYHHKATHUBHBIE);

- CIOCOOHOCTP MX UCIIOJIB30BAaHUA B TIO3HABATEIBHOW |
COLIMAJIBHOW MPAKTUKE, TOTOBHOCTh K CAMOCTOSTEIbHOMY IIJIAHUPOBAHUIO
U OCYIIECTBJICHHUIO Yy4Ye€OHOW JesATEeIbHOCTH, OpraHU3aIlMH Y4eOHOTO
COTPYJHUYECTBA C MENAarorH4ecCKMMH PaOOTHUKAMU M CBEPCTHUKAMH, K
YYaCTHIO B TOCTPOCHUH WHIUBUAYATHHON 00pa30BaTEIbHON TPACKTOPHUH;

- OBJIaJICHUE HABBIKAMH Y4€OHO-HCCIIEI0BATENbCKON, TPOSKTHON U
COIMAITLHOU JIeSITeIbHOCTH,

- HUCHOJIb30BaHWE  PAa3NUYHBIX  BHJOB  IO3HABaTEIbHOM
NESATETPHOCTH M OCHOBHBIX HMHTEIUIEKTYAIBHBIX Omeparuii (MoOCTaHOBKU
3amaun, (GOpPMYITUPOBAHUS THUIIOTE3, aHalIM3a W CHHTE3a, CPaBHEHUS,
0000IIeHNS, CHUCTEMaTHU3allii, BBIABICHUS MPUIMHHO-CIEACTBEHHBIX
CBSI3€H, TMOWCKAa aHAIOrOB, (DOPMYIHPOBAHHS BBIBOJIOB) JUIS PELICHUS
MOCTABJICHHON 3aJayd, TMPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMS
(HaOnrofeHusl, HAYYHOTO OKCIEPUMEHTA) Ui HW3YYCHHUS Pa3IMYHBIX
CTOPOH XHUMHUYECKUX OOBEKTOB M IPOIIECCOB, C KOTOPHIMH BO3HHKAET
HE0OXOIMMOCTDh CTAIKUBATHCS B MPOPECCHOHATBHON cdepe;

Tekyimuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBITIOJIHEHUE
nabopaTopHOH
paboThI;

- BBITIOJIHEHUE
MPaKTUYECKOU
paboThI
(MHIMBUyaTIbHAS
dbopma paboThI)

OneHka BBIMOTHEHUS
CaMOCTOATEIIbHOMN
paboTHI.

IIpomexxyrounas
arrecraius B hopMme:

1 cemectp - npyrue
(GhOopMBI KOHTPOJIS
(cpenHuit 6ani mo
TEKYIIUM OI[CHKaM
yCTIEBa€MOCTH )

2 cemecTp —

TG depeHIIMPOBAHHBIN

Meron npoBeneHus
IIPOMEKYTOUHON
aTTecTanuu 2
CEMECTpa: BBIIIOJIHEHHE
KOMIUIEKCHOTO 3aJaHus
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- HUCIOJb30BAaHUE PA3JIMYHBIX HMCTOYHHMKOB Ui TOJy4YEHUS
XUMHYECKON WH(pOpMamuu, yMEHHE OICHHTHh €€ JOCTOBEPHOCTH st
JOCTUKEHHSI XOPOILIUX Pe3yNIbTaToB B MpodeccHoHaIbHOU cdepe;
npeaMeTHbIE:

- c()OPMUPOBAHHOCTH MPEACTABICHUI: 0 MATEPUATILHOM €IUHCTBE
MHUpa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUN MPHUPOJIBL; O MECTE U
3HAYEHUH XUMHH B CHCTEME eCTECTBEHHBIX HAyK U €€ poJld B
00ecTeYeHnr yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOIeM
AKOJIOTHYECKOM, SHEPreTHYeCKON U MUILEBOI 0€30MacCHOCTH, B Pa3BUTHU
MEIUIIMHBI, CO3/IaHUN HOBBIX MATEPUAIOB, HOBBIX UCTOYHHKOB DHEPTHH,
B 00eCreueHnr palMoHaIbHOTO MPUPOIONOIL30BaHus, B (POPMUPOBAHUU
MHUPOBO33PEHUSI U OOIIEeH KYIbTYyphl YEIOBEKa, a TAKKe IKOJIOTUYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/IOPOBBIO U IPUPOIHOM Ccpejie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYACT:
OCHOBOTIOJIAralolue TIMOHATUS (JOMOJHUTEIBHO K CHCTEME IMOHATUI
0a30BOr0 YpOBHS) - W30TOIIBI, OCHOBHOE WU BO30YKIEHHOE COCTOSHUE
aToMa, THOpUAM3aIHs aTOMHBIX OpOUTAaNel, XUMUYECKasl CBA3b («O» U «T
— CBsI3bY», KpAaTHBIC CBSI3HM), MOJIAPHAS KOHIEHTPAIUsS, CTPYKTypHas
dbopmyna, wuzoMepus (CTpyKTypHas, TeoMeTpuueckas (LHC-TpaHC-
W30MEpHsi), THIBI XUMHUYECKMX peaKiuid (TOMO- W TeTepOTCHHEIE,
oOpatuMble W HeoOpaTUMBbIE), PpPacTBOPHl (MCTUHHBIC, JUCIEPCHBIC
CHCTEMBI), KPHCTAIUIOTHAPATHI, CTENEHb JUCCOIHMALNH, JIIECKTPOIIN3,
KpEeKUHT, pUGOPMHUHT); TEOPUHM U  3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33pPEHYECKHE 3HAHWS, JIeKAlie B  OCHOBE IOHUMAHUS
MPUYUHHOCTY M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHUI, COBpPEMEHHBIE
MPEJCTAaBICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM, MOJICKYJISIPDHOM H
HAJMOJICKYJIIPHOM YPOBHSIX; MPEACTABICHUS 0 MEXaHH3MaX XUMHUICCKUX
peaxkiui, TepMOJAMHAMUYECKUX M KUHETHMUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O XHMHYECKOM pPABHOBECHUHU, IUCIICPCHBIX CHCTEMax,
(dakToNOrMuecKue CBEIEHUS O CBOWCTBAaxX, COCTaBe, IMONYyYECHUH U
0€30macCHOM  WCIIOJIb30BAaHMHM ~ BAXKHEWIIMX  HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOH IEATEeIbHOCTH YETIOBEKa;
OOMIIMX HAYYHBIX MPUHITUIAX XUMHYECKOTO MPOU3BOACTBA (Ha MpuMepe
MPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaka, METaHola, mepepaboTKu
He(Tn);

- c(OpPMUPOBAHHOCTh YMEHMI BBISIBIATH XapaKTEPHbIE MPHU3HAKU
U B3aWMOCBSI3b HM3YyYCHHBIX TOHATHUH, MPUMEHSATH COOTBETCTBYIOIINE
MOHATHSL TPU OMNHMCAHUU CTPOSHUS U CBOICTB HEOPraHWYEeCKUX U
OpPraHMYECKUX BEHIECTB M WX NPEBPAIICHHI; BBISBIATH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C TOHATUAMU U TPEACTaBICHHUSIMHU JPYTHX
MIPEIMETOB JIJIsl 00JIee OCO3HAHHOTO MOHUMAHHUS U OOBSICHEHUS CYIIIHOCTH
MaTepUaIbHOTO €IMHCTBA MHpPA; UCIIOJIb30BaTh CHCTEMHBIE XHMHUYECKUE
3HaHHUS JUIS OOBSCHEHUS W IPOTHO3UPOBAHUS SBJICHHWHA, HWMEIOIIHX
€CTECTBEHHOHAYYHYIO MIPUPO/TY;

- cOpPMHPOBAHHOCTh YMEHHH HCIIONB30BaTh HAWUMEHOBAHUS
XUMHAYECKHX COEAMHEHHH MEXJTyHApOJHOIO COI03a TEOPETHUECKOW H
MIPUKJIAHON XUMHUH W TPUBHAILHBIC HA3BAHUS BEIIECTB, OTHOCSIIIUXCS K
M3YYEHHBIM KJIacCaM OPTaHWYECKUX M HEOPraHWYEeCKUX COCAMHEHU;
WCTIOJh30BaTh XMUMHUYECKYI0 CHMBOJIMKY Ul COCTaBJCHUS (Qopmyl
HEOPTraHMYECKUX  BEIIECTB,  MOJEKYJSIPHBIX M CTPYKTYpPHBIX
(pa3BepHYTHIX, COKpAILlEHHbIX U CKEJIETHBIX) (OpMYyJl OpraHMYECKHX
BEIIECTB; COCTABISATh YPABHEHUS XUMUYECKUX PEAKIIUN U PACKPBIBATh MX
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CYIIHOCTb: OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBIJICHHS JIEKTPOHHOIO OajlaHCa 3TUX peakiuil, peakuuil MOHHOTO
OoOMEHa IIyTeM COCTAaBJIEHUS MX IIOJHBIX M COKpAIEHHBIX HMOHHBIX
YPaBHEHUM; peaklUMid TUApoin3a, peakluid KOMILIEKCOOOpa3oBaHMs (Ha
IpUMEpe TUAPOKCOKOMIUIEKCOB IIMHKA M aJIOMHUHM); IOATBEPKAATh
XapaKTepHble XHMHUYECKHE CBONCTBA BEIECTB COOTBETCTBYIOIUMU
HKCHEPUMEHTAMU U 3aIIUCSIMU YPAaBHEHUH XMMUUYECKUX peaKiuii;

- c(OpMHPOBAHHOCTD YMEHUH KJIacCU(UIPOBATH
HEOPraHMYeCKue U OpraHUYEeCKHE BELIECTBA M XMMUYECKHE pEaKIHH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH JUIsS KilacCH(pUKaIUN
U3y4yaeMblX XHMHUYECKHX OOBEKTOB; XapaKTepu3oBaTh COCTaB U
BaKHEHIINE CBOWCTBA BEILECTB, NPUHAMICKALUX K OINPEACICHHBIM
KjlaccaM M TIpylnaM CO€IMHEHMM (IpocThle BEIIEeCTBA, OKCHJBI,
THJIPOKCHUBI, COJIH; YIJIEBOJOPO/IbI, TPOCThIe 3(PUPHI, CIIUPTHI, (HEHOIBI,
aJIbJIETU/IbI, KETOHBI, KapOOHOBBIE KHCIOTBI, CIOXHbBIC 3(PUPBI, KHUPHI,
YTJIE€BO/IbI, aMUHBI, aMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHUS O COCTaBE
U CBOWCTBaX BELIECTB JUIsI SKCIEPUMEHTAJIBbHOW IPOBEPKU THUIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHUYECKUX DPEaKUUd U
IIPOrHO3UPOBAHMS BO3MOXKHOCTEH UX OCYILECTBIICHNUS,

- C(OPMUPOBAHHOCTb YMEHUN MOATBEPXKIAaTh HAa KOHKPETHBIX
OpUMEpax  XapakTep  3aBUCHUMOCTH  pEaKLHOHHOW  CIIOCOOHOCTH
OpPraHUYECKHUX COEJAMHEHUN OT KPaTHOCTH W THUIIA KOBAJIEHTHOH CBSI3U
(«o» U «m — CBA3b»), B3aMMHOI'O BJIMAHHUS aTOMOB M TPYII aTOMOB B
MOJIEKYJIaX; a TaKXke OT OCOOEHHOCTEH peanu3alii pa3IndHbIX
MEXaHU3MOB NIPOTEKAHUS PEaKIIHii;

- chopMUPOBAaHHOCTH YMEHHH XapaKTEPH30BaTh HIIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM M BO30Y)X/IEHHOM COCTOSIHUM) U HMOHOB
XUMUYECKHUX 3yieMeHTOB 1-4 mepuonos Ilepuoanueckoit cucremsr .M.
MenzeneeBa U UX BaJEHTHBIE BO3MOXHOCTHU, MCIOJIb3YSl MOHSATHUS «S»,
«p», «d-31EKTPOHHBIE» OPOUTAIN, YHEPreTHUECKUE YPOBHHU; OOBICHATH
3aKOHOMEPHOCTH UW3MEHEHHUS CBOMCTB XHUMHUYECKHX DJJIEMEHTOB U
00pa3yeMbIX MU COEIMHEHUI IO IEpHOoJIaM U TpyIam;

- BJIaJICHUE CHCTEMOH 3HAHMHW O METOoJaX Hay4yHOro IMO3HAHHUSA
SBJICHUI MPUPOJBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSIMU
MPUMEHSITh 3TU 3HAHUS IPU HKCIIEPUMEHTAILHOM HUCCIIEI0BaHUH BEILIECTB
U sl OOBSICHEHUSI XUMHUYECKUX SBICHUH, UMEIOUIMX MECTO B IPUPOJE
MIPaKTUYECKON AESITEIbHOCTH YEJIOBEKAa U B IOBCETHEBHOM JKU3HU;

- c(OpPMHUPOBAHHOCTb ~YMEHUH TMPOBOAMTH  PACUYEThl IO
XUMUUECKUM (GopMyslaM M YpaBHEHHMSIM XUMHUYECKHX peakuuid ¢
UCMOJb30BaHUEM  (U3MYECKUX BEJIWYMH (Macchl, o0beMa Tra3os,
KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOIINUX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: PacyeThl MO0 HAXOXKICHUI0O XUMHUYECKOW (HhOpMYJIbl BEIIECTBA;
pacueTsl Macchl (00beMa, KOJIMYECTBa BEIEeCTBA) MPOJYKTa pPEaKIHH,
€CJIM OJIHO U3 NCXOJHBIX BEIIECTB JaHO B BUJE PAaCTBOpA C ONPEAEICHHON
MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE (MMEET
IIPUMECH); pacueThl MAaccoBOH WM 0OBEMHON JOJM BBIXOJA MPOJYKTa
pEeaKIu; pacyeThl TEIIOBOTO 3P deKTa peakiuii, 00beMHBIX OTHOIIECHUH
ra3os;

- ¢hOPMHUPOBAHHOCTh YMEHHM MPOrHO3UPOBATh, aHAIU3UPOBAThH U
OLIEHUBATh C TMO3UIMHA SKOJIOTHYECKOH OE30MacHOCTH IOCIEACTBUS
OBITOBOM W TPOM3BOJICTBEHHOW JIEATELHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepabOTKOM  BENIECTB; MCIOJIb30BaTh IOJyYEHHbIE 3HAHUS IS
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NPHUHATUS TPAMOTHBIX PEUICHUH TpPOOJeM B CHUTYaIUsX, CBSI3aHHBIX C
XUMUEH;

- c(OpPMHUPOBAHHOCTh YMEHHUH CaMOCTOSITEJIHHO IUIAHHPOBATH U
NPOBOANTh XUMHUYECKUN IKCIIEPUMEHT (TIOJyYCHUE M M3YYCHHE CBOWCTB
HEOPTaHWYECKUX W OPTaHHUYECKUX BEIICCTB, KAYECTBCHHBIC PEAKIIMU
YIJIEBOJIOPOZOB  Pa3JIMUHBIX ~ KJIACCOB M KUCIOPOACOJEPIKAIINX
OpPraHUYECKHUX BEIIECTB, PEHICHWE OHKCICPUMEHTAIBHBIX 33134 110
paclo3HaBaHHIO HEOPraHMYECKMX W OPraHMYeCKHX  BELIECTB) C
COONIIOJICHHEM TpaBWJI 0€301acHOrO OOpalieHuss C BEIECTBAMU U
nabopaTopHEIM 00O0pyIOBaHUEM, (OPMYITUPOBATH IEIH HCCIICIOBAHMUS,
NPEJOCTABIIATE B pa3ziuyHOW (opMe pe3ynbTaThl IKCIEPUMEHTA,
AHAJIM3UPOBATh U OLICHUBAThH HX JJOCTOBEPHOCTD;

- c(OPMHUPOBAHHOCTh YMEHHUI OCYILECTBIISATH II€JICHANIPABICHHBIN
MOUCK XUMHUYECKOW WH(POPMALIUU B PA3IMYHBIX UCTOUYHUKAX (HAy4dHAs U
yueOHO-HaydHasi JUTeparypa, CPelCTBAa MAacCOBOW HWH(OpPMAIUHU, CETh
WuTepHer W JApYyrue),KPUTHYSCKH  AHAIU3UPOBATh  XMMHUYECKYIO
uHpOpMaIHIo, TepepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHU C
[IOCTaBJIEHHOW yueOHOM 3a/1aueii;

- chopMHpPOBaHHOCT,  yMEHUH  OCO3HABaThb  OIACHOCTb
BO3J/ICHCTBUSI HA KMBbIC OPraHU3MbI ONPEICIICHHBIX BEIIECTB, MOHUMAs
CMBICIT TTOKA3aTelsl MPESIIbHOM TOMYCTUMOM KOHIIEHTPAIIMH, U MOSICHATh
Ha MpUMEpax crocoObl YMEHBIICHUS U TPEIOTBPALICHUS MX BPEIHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKA.

4.2. ®oH OULEHOYHBIX CPEACTB JIsi NMPOBEJEHHMSI TEKYIIEro KOHTPOJISI H

l'[pOMC)KyTO‘-IHOﬁ arTrecranmuu oﬁyqamnmxca o JUCIHUILIMHE

IMoka3aTenn U KPUTEPUU OLCHUBAHUS KOMIIETEHIIMH
ONMCAHUE  IIIKaJ

ITokazarenu wu KpUTCpHUHU  OLICHHBAHHA KOMHGTCHHHﬁ,

OLCHMBAHUWA COACPKATCA B MPUJIO0KEHUH 1.

KoHTpoJIbHBIEC M TECTOBBIE 3aJaHUS
KoHTponbHbIE 3a1aHNsI COEPIKATCS B MPUJIOKEHHH 1.

MeToanueckue MaTepuasbl

Meroanueckue Marepuainbl, ONPEACIAIONIME MPOUEAYPbl OUEHUBAHUS 3HAHUM,

YMEHUH,  XapakTepusyronmx (HOpMHUpOBaHHE  KOMIIETEHIIUH,

puIoKeHuu 1.
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Hpnioxenne 1
KoHTpo/IbHO-0LIEeHOYHBIE CpeIcTBA
AJIs1 IPOBe/IeHUS MIPOMEKYTOYHOM aTTeCTAllMU 10 AUCHHUILINHE
O/1.07 XUMuUs

1.1. ®opma npoMe:KyTOUHOI aTTecTanuu: 1udepeHINPOBaHHBIH 3a4eT (2 cemecTp).
1.2. Cucrema oueHHMBAHUS Pe3yIbTATOB BbINOJHEHHUS 3aJaHU

()HGHHB&HHC PE3YyJIbTAaTOB BBIITIOJIHCHU A 3aHaHHﬁ HpOMﬁXQHOqHOﬁ arTrecraluu
OCYILIECTBIISICTCS HA OCHOBE CJEAYIOUINX MPUHIIUIIOB:

JIOCTOBEPHOCTH OIICHKH — OIICHUBACTCSl YPOBCHb CQOPMUPOBAHHOCTH 3HAHWH, YMCHHH,
MPAKTUYECKOTO OIbITa, OOMMX M NPOodeCCHOHATBHBIX KOMIETEHIIHH, MPOJAEMOHCTPUPOBAHHBIX
O6yanOHIHMHC$I B XO/1€ BBIIIOJIHCHUA 3a1aHUA,

aJICKBaTHOCTU OILIGHKH — OIIEHKA BBIMIOJHEHUS 3aJaHUN JOJKHA MPOBOJUTHCS B OTHOLICHUH
TeX KOMIIETEHIIHA, KOTOphIe HE0OX0AUMBI 17151 2(PPEKTUBHOTO BHITIOTHEHUS 33/1aHUS;

HAJIeKHOCTH OLEHKA — CHCTeMa OLIEHHWBaHUs BBIMOJHEHUS 3aJaHUN JOJDKHA 001ajarh
BBICOKOW CTENEHBIO YCTOWYMBOCTU IPH HEOJHOKPATHBIX OIEHKAaX YPOBHS C(HOPMUPOBAHHOCTH
3HAHUU, YMEHUH, MPAKTUYECKOTO OMBITA, OOIINX U MPOPECCHOHATBHBIX KOMIIETEHIUI 00yYaronXcs;

KOMIIVIEKCHOCTH OILICHKH — CHCTEMa OLCHHMBAHUS BBIIIOJITHCHUA 3aﬂaHHﬁ JOJI’KHA ITO3BOJISATH
MHTErpaTUBHO OIICHUBATh 00IIME U MPOPECCUOHANBHBIE KOMIIETEHIIMU 00yYaloIuXCs;

00BEKTUBHOCTHU OICHKUM — OICHKAa BBbINMOJHCHUA KOHKYPCHBIX 3aﬂaHHﬁﬁ JOJI’KHa OBITH
HE3aBHCHUMOH OT  OCOOCHHOCTEeH  Mpo(decCHOHANBbHOW  OpHUEHTAllMM  WIM  MPEANOYTEHUN
npenojaBaTesiel, OCYIECTBISIONINX KOHTPOJIb WIH aTTECTAlMIO.

[Ipu BBINOSHEHUHU MPOLIEAYP OLEHKH 3aJJaHU UCIIONIb3YIOTCA CIAEAYIOIINE OCHOBHBIE METO/IBI:

- MCTO/ pacucTa NNEPBUIHBIX 6aJ'IJ'IOB;

- METOJI pacueTa CBOJHBIX OaJIIOB.

PGSYJ'II)TaTI)I BBITTOJIHEHU L 3a21aH1/1171 OLICHUBAKOTCI B COOTBETCTBUU C pa3pa60TaHHLIMI/I
KPUTEPUSAMH OLIEHKH.

Hcnonp3yetcs nst OanbHas 1IKaja JUIsl OLEHUBAHUS Pe3yIbTaTOB O0y4EHHUS.

[lepeBon msiTu GaNbHOM MIKANBI yUeTa pe3yabTaTOB B MATH OANBHYIO OIEHOYHYIO IIKAIY:

Ouenka KosauuyectBo 6a/1510B, HAaOpaHHBIX 32
BBITNIOJIHEHHE TEOPETHYECKOr0 M MPAKTHYEeCKOro
3aJlaHusA, CPEeAHUI 0aJLJ1 10 UTOraM ATTeCTAIUMN

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

«HCYOOBJICTBOPUTCIILHO»

1.3. KOHTpPOJILHO-0LIEHOYHBIE CPeCTBA
1.3.1 3apanmne:
3ananue:
1.TectupoBanue.
2. Pemenne 3amaun.

IIpuMepHbIe BONPOCHI TECTUPOBAHUS
B 3aganusx 1-20 BbIOepH NPABUJILHLIA OTBET M MOTYEPKHU €ro.
IIpaBMJILHBIA OTBET MOKET ObITh TOJLKO OJHH.
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sk Y forvrRr? rodvrRrY rodvRET roR® ronkREY roveRrD rove =

[EY

. Katnons! — ato:

. IlomoxxuTenbHbIC NOHDI;
. OTpu1aTeIbHbIE HOHBI;
. I'mapaTupoBaHHbBIE TOJOKUTEIbHBIE HOHBIL;
. 'mapaTupoBaHHbIE OTPULIATEIbHBIC HOHBI.

pH umeroT 3Hauenue 5,5:

. lenounas;

. Ciabo meoyHas;
. Kucnornas;

. HeittpanbHas.

CreneHpb AuccolManum papHa 1:
. Y CHUJIBHBIX 3JI€KTPOJIUTOB;
. Y cnabbIX 3JIEKTPOJIUTOB;

. Y a30THCTOM KUCIIOTHI;

Y yronbHOU KUCIOTHI.

BoccranoBurens - 3T0 BELIECTBO:
. Otnaroiiee 31EKTPOHBL;
. [IpuHuMaromiee 31eKTPOHBI;
. Kucnopogn.
. Bomopon

IM'aapoxcu HATpUsS — 3TO:

. Ilenous HaTpHs;

. Oxcun HaTpus;

. A30THCTOKHCIIBIN HATPH;
. CepHOKUCIIBII HaTpHi.

OKCI/II[ KaJIbIIus — 9TO:

. OCHOBHOM OKCHJI;

. I'mopoxcenpn;

. Knuciaorupiit okcus;
. Kucnora.

XJIOpUCTBIN HATPUIL:

. XJIOpUI HATpHS;

. Okcup Hatpus;

. I'mapoxcun Hatpus;
. XIIOpU I KaJus.

T"aménas u3BecTh — ATO:

. I'mapokcnn kanpuus;
. Kapbonar kanpuus;

. Okcup KaapIus;

. Okcup Hatpus.

T"anmoren — 3To0:

. @rop
. Kucnopon

27



3. Harpuii
4, XKemneso

arwN O

[N
PN EO

1

=

WN e

PP rowoNvERPR MONERE® RN

BrwONED

JlakMyC — KpacHBbIH:

B menounoi cpene;

B nHeliTpansHO# cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

[lepuoauueckuii 3aKOH OTKPBLI:

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

BeH.IeCTBa, KOTOPBIC IIPOBOJAT BHCKTpI/I‘IeCKI/Iﬁ TOK:

DIEKTPOJIUTHL;
HenanextponuTsl;
JuctumpoBaHHas BOJa.

DNEKTPOIUTUUECKYIO AUCCOLUALINIO OTKPBLI:

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

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

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

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

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

PactBop ritoko3sr;

PactBop caxapo3sl.

I'oMOreHHsle CHCTEMBI — 3TO:
PactBOp yKCYyCHOM KUCIIOTHI;
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Jlnmada;
«H3BeCTKOBOE MOJIOKOY;
Tyman.

Awn

18. MexaHu3M JeKTPOIUTHYECKON JUCCOLUAITIH OBbLT OTKPBIT:
N.A.KabnyKoBbIM;

C.Appenuyc;

H.H.CemenoBBIM;

Bant-T'oddom.

el N

CepHas Kuciora — 3710:

Cnabas KHCI0Ta;

CuiibHast KHCIOTA;

OIIHOOCHOBHAS KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHAS KUCIIOTA.

BwpE©

B 3aganusax 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKAY COAEPKAHNEM INEePBOr0 U
BTOPOro CTOJ00OB. OTBET 3anMChIBACTCH B TA0JMUILY.

21.YcTaHoBUTE COOTBETCTBHE MEXAY (POPMYIIOH BEIIeCcTBa U KIacCOM/TPYIIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KaXKI0N MO3UIUH,
0003HaYeHHOI OYyKBOIi, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UINIO, 0003HAUECHHYIO

U GpoH.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpegnue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyromre

4) COIM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBHE MEX Y (POPMYJION BEIIECTBA U KJIacCOM/TPYIIION,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOI OyKBOI1, M0A0EpUTE COOTBETCTBYIOILYIO O3UINIO, 0003HAUEHHYIO

U dpoil.

A) Cr(OH);NO3 1) cmemranHas coyb
B) Cr(H2POy)3 2) KHcast Colb

B) KCr(S04), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBUE MEX/1Yy Ha3BaHUEM BEILIECTBA U KJIACCOM/TPYIIIOH,
K KOTOpOMY(-0Oi1) 3TO BEIIECTBO MPUHAIICKHUT: K KaXKI0H MO3UILINH,
0003HaueHHOH OYKBOH, 1010EpUTE COOTBETCTBYIOILYIO NO3UIIIO, 0003HAYEHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopumblii THAPOKCH

') MnO 4) KUCIIOTHBIN OKCH]T

5) OCHOBHO# OKCHJI

24. YcTaHOBUTE COOTBETCTBHE MEX Y (OpMYIIOi BellecTBa U KIaccoM/TPYIIOHn,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEKHUT: K KaXKJIOW MO3UIINH,
0003HaYeHHOI OyKBOIi, M0A0EpUTE COOTBETCTBYIOILYIO MO3UINIO, 0003HAUYEHHYIO

1 dpoi.

A) Cr(OH);NO3 1) cMmemanHast CoJb
B) Cr(H2PO4)3 2) Kucnas coJb

B) KCr(SO4), 3) oCHOBHasI COJIb

4) nBoitHas COJib
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B 3aianusix 25-28 oTBeT HE00X0AMMO 3aNUCATHL B YCTAHOBJEHHOM JUI1 OTBeTa moJe. OTBeToM
MOsKeT ObITh HM(ppa, 0TAeJbHOE CI0BO, CJI0BOCOYETAHNE. (3aKPBITasA (hopma)

25. Ilpopomxure NpeUIOKEHHUE: BAaJEHTHBIA Yroj Npu sz—m6p1/1111/13aunn AIIEKTPOHHBIX O00JIaKOB
COCTAaBIISIET

26. IlpomoskuTe NpeUIOKEHHE: BELIECTBA OJMHAKOBOTO COCTaBa, HO pPa3jIMYHOIO CTPOEHUS C
pa3IUYHBIMU CBOWCTBAMH HA3bIBAIOT)

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

28. IlpopomkuTre npeyioKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOIICHUIO APYT K JPYTY SBJISIOTCS. . .
B 3aanusix 29-30 oTBeT HE00OXO0AMMO YCTAHOBUTH NPABUIbHYIO NOCI€10BATEJIbHOCTD J1eCTBHIA.
OTBeT 32N CbIBAETCH B TA0JIMILY

29. YcraHoBUTE MOCIIEI0OBATEILHOCTh YaCTH TOMOJIOTHUYECKOT0 Psijia aJIKaHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) aran

30. YcTaHoBuTE NOCIE0BATEIHLHOCTh MEXaHU3MA PAIUKATBHBIX PEAKIIMNA 3aMEIIICHUS :

A) oOpBbIB 11€TTH

b) 3apoxxaenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

[IpuMepHbIe NPpaKTHYECKHE 3aTAHUSA

3agauu:

1. B 40 r auctwinupoBaHHOM BOJABI pacTBOpWIM 2 T XJjopujaa HaTpus. Paccuuraiite
MacCOBYIO JIOJIIO COJIU B IIOJyYEHHOM PacTBOPE.

2. B 2 1 pactBOpa cepnoii kucnotsl cogepxutcs 456 r H , SO 4. Paccuuraiite MmaccoByro
JIOJTF0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mi.

3. CKOJIKO BOJbl U COJIM HY)KHO B35Th, uTOObI mpuroroButs 250 r 10 %-ro pacrtBopa
HUTpaTa HaTpus?

4. B 1 xr 60 %-ro pactBopa conu go6asunu 50 r 3Toit conu. KakoBa MaccoBast 10711 COTU
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH J0 JECATHIX.

5. OmnpenenuTh KoIUYecTBa cepedpa, MOIYYEHHOro OT B3aumopencTBus 10 r xyopuaa
HaTpUsl U HUTpara cepedpa.

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

7. Cwmemanu 25 0 r pacTBOpa MOBapeHHOM COJIM ¢ MaccoBoil nosei 15 % u 30r pactBopa ¢
MaccoBoit goneit 20 %. Onpenenute MacCOBYIO JIOJTIO B TTOJIYY€HHOM PacTBOPE.

8. [Tpu B3aumopeicTBUN KalbIusl ¢ BOJON oOpa3oBanock 0,3 MOIb THMAPOKCUIA KaJIbLUS.
Kaxoit 00beM Bogopoaa( B muTpax, H.y.) IIPH 3TOM BbIAETHICS 7

9. N3 250 r pacTBOpa MOBapeHHON CONM C MaccoBOoM nosied 15 % Bwimapuinu 3 T BOABI.
Omnpenennure MacCOBYIO JIOJIIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro maccy conu ( B rpamMMmax) Haao A00aBuTh k 300 r pacTBOpa ¢ MaccoBOM Jomeit

xjopuaa kanus 15 % st momydeHust pacTBopa ¢ MaccoBoi goieid 17 % ?

1.3.2. Kpurepuu oueHku

Onenka 3a 3agaHue «TecTHpPOBaHUE» OIPEIENETCs] MPOCTHIM CYMMHpOBaHHEM OaiioB 3a
MIpaBWJIbHBIE OTBETHI Ha Bonpockl. OJIuH BepHbIN oTBET paBeH 0,1 6amn

OtBeT cunTaeTcs NpaBUIbHBIM, €CIIU:

- [IpY OTBETE Ha BOIIPOC 3aKPHITOM (OpMBI ¢ BLIOOPOM OTBETA BbIOpaH MpaBUIILHBINA OTBET;

- IPU OTBETE Ha BONPOC OTKPBITON (hOPMBI JJaH NPABUIIbHBIN OTBET;

- IIpYM OTBETE€ Ha BONPOC HA YCTAaHOBJIECHHWE IPABUIBHON IOCIIEJOBATEIBHOCTU YCTaHOBJIEHA
IIpaBWJIbHAS [TOCIEA0BATENBHOCTD
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- IpY OTBETE Ha BOIPOC HA YCTAHOBJIEHUE COOTBETCTBHUSI, €CJIM COMOCTABIIEHUE MPOU3BEICHO
BEPHO I BCeX Map.

KpnTepml OILICHKHU PE3YyJbTATOB BLINMMOJHCHUSA 3aJaHUA «TECTUPOBAHUE»

Kon-Bo MaxkcumanbHbIH Oann
BOIIPOCOB
1 | Paznen 1.06mas u HeopraHuveckas XuMus 20 20*0,1
5 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurtepuu ounieHKH pe3y/1bTATOB BHINOJHEHHS MPAKTHYECKOI0 bannbl B cooTBEeTCTBUM
3a/1aHus C KPUTEPUSIMU OLICHKH
1| Odopmienne yciioBus 3agaHus MaxkcumasbHbIi 6211
—0,2 6a1a
- BepHO 0(OPMIICHO YCJIOBHE 3a/1auH, MPEJCTABICHBI BCE XMMHUYECKHUE 0,2
BEJIMYMHbI
- yCIOBHE 3a/laHusi O(OpPMIIEHO C HE3HAUYUTEIbHBIMU HETOYHOCTSMH, 0,1
IPEJCTABJICHbI HE BCE XMMHYECKHE BETMUMHbI
- yclioBHe 3a1aHusi 0OPMIICHO HEBEPHO 0
2 | Ucniosib30BaHMe XMMHYECKOH CHMBOJIHUKH MaxkcumasbHbIH 0211
—0,3 6ama
- BepHO OO0O3HAYEHBI CHUMBOJBI B YCJIOBUHU 33agaud U B (opmyJax, 0,3
UCIOJIb3YEMBIX B PELICHUH 3ajauil
- BepHO 00O3HAYCHBI CHMBOJBI B YCIOBHM 3aJladyd, JomyiieHa | 0,2
HETOYHOCTb B ()OpMYJIax, UCIOJIb3YEMBIX B PEIIEHUH 3a/1a4U
- JomymieHa | HETOYHOCTh Npu O003HAYEHHWU CHUMBOJIOB B YCJIOBHH 0,1
3ajaud, 1 HETOUHOCTh B (POPMyJIaX, UCIOJIb3YEMBIX B pEIICHUH 33JJauu
- jonyuieHo 2 u 0ojiee HETOYHOCTU NMpH O0003HAUYEHHWU CHMBOJIOB B 0
YCIIOBMH 3ajaud, 2 U Oosee HETOUHOCTEH B hopMysax, UCIOJIb3YeMbIX
B PEIICHUH 33/1a4H
3| Cob.1i01eHUEe aIrOpUTMA pelieHust MaxkcumanabHbIN 6aJ11
—0,1 6anna
- pelleHue 3a/aud  OCYILECTBIISETCS IO AJTOPUTMY:  3aIlUCHh 0,1
HEOOXOIUMBIX XUMHUYECKHUX dbopMyi,BepHast paccTaHOBKA
KO3 PUIMEHTOB, MaTeMaTHYECKUIl pacuéT MpaBMIIBHO IMOA0OpPaHHBIX
K02 (UIIMEHTOB HPEIICHNE IO XUMUUECKON dopMyie
- QJITOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAHUI U3MepeHUsI PU3NUYECKUX BEJIUYUH B MaxkcumanbHbIi 6211
Me:xknyHapoanyio cucremy equnun (CH) —0,3 6anaa
- BEpHO IepeBelIeHbl pacyueThl MEepeBOJia BCEX EIUHHIl H3MEpeHUs] 0,3
buznyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
- pomymieHa 1 ommOKa MpH NPOBEIEHUM pacyera MepeBoAa €IUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXIyHAPOTHYIO CUCTEMY €IMHUI]
(CH)
- JIOTyIIEHBl 2 OMMOKM NP MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus (PU3NYECKUX BEIWYMH B MEXAyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBE/IEHBI PacUeThl EPEBOJIa BCEX eIMHUI] U3MEPEHUS 0
¢duznueckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnoaib30BaHMe XUMHYeCKUX (opMyJI VISl pelieHus 3a1a4u MakcumaJbHbIH 0aJ11
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— 0,4 6anaa

- BEpHO U TOCJIEA0BATENLHO 3aHCaHbl Bce (POPMYIIbI B COOTBETCTBUU C
CUMBOJIUKOH, HEOOXOAMMBIE Il  yCTAHOBJIGHHUS  COOTHOIICHUS
CYIIECTBYIOILETO MEXAY (PU3NIECKUMHU BETUINHAMH

- IPAaBUJIBHO COCTABJICHbl YPABHEHMS, CBA3BIBAIOLIUE XUMHUYECKUE
BEJINYUHBI

0,4

- BECPHO, HO HETIOCJICAOBATEIIbHO 3alIMCAHbI (bOpMy.]'IBI B COOTBCTCTBHH (|
CHMBOHHKOﬁ, HGO6XOIII/IMOI71 JJIA YCTaHOBJICHU S COOTHOIICHHA
CYIIECTBYIOLIETO MEXKAY XUMHNYCCKUMHA BCIIMYNHAMU

- IHpaBUJIBHO COCTABJICHBI YPAaBHCHUS, CBA3ZBIBAIOIINC XWUMHYCCKUC
BCJIMYHHBI

0,3

- (opMyIIBl 3amKMCcaHbl OCIE0BATEIBHO, HEBEPHO 3anucana hopmyIa)
B COOTBETCTBHM C CHMBOJIMKOW, HEOOXOAMMOHN HJisi YCTaHOBIICHUS
COOTHOUIEHUS CYIIECTBYIOIIETO MEXTY XUMUYECKUMHU BEJIMYMHAMU

- JIOTyIlleHAa OJHAa OLIMOKa TMpPH COCTaBJICHUHM ypaBHEHUH,
CBSI3BIBAIOIINX XUMHUYECKHUE BETUINHBI

0,2

- (opmynbl 3amHMcaHbl HEIMOCIEOBaTEIbHO, HEBEPHO 3amucaHa |
dbopMyna B COOTBETCTBUM C CHMBOJIMKOW, HEOOXOAUMOW JIjIs
YCTaHOBJICHUS] COOTHOUIEHUSI CYLIECTBYIOUIETO MEXKIY XMMHYECKUMU
BCIIMYNHAMU

- JOTyllleHa ojHa omuOKa TMpPH COCTABICHUU YpaBHEHHIH,
CBA3BIBAIONINX XUMHWYCCKHUEC BCIINYNHBI

0,1

- Bce (JOpMYJIbI 3alMCaHbl HEBEPHO
- JlIomyuieHbl oOlMOKa MpU COCTaBIEHUM BCEX ypaBHEHUH,
CBSA3BIBAIOLINX XMMUYECKUE BETUYNHBI

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

MakcuMAJIBLHBIA 02J171
— 0,4 6any0B

- BEpPHO TIPOM3BENEHBI BCE MAaTEMATHYECKHUE pacdeThl [0 BCEM
XUMHUYECKHM (opMynaM B COOTBETCTBUU C €IWHUIIAMU H3MEPEHUU
xumuuecknx Benuuul (CH);
- BCE pe3yNbTaThl MaTeMaTHYECKUX pPACUYETOB cojep,aT  HU(PpPOBOE
3HAUEHUE W COOTBETCTBYIOIICE My 00O3HAUCHUE CIIMHUIIBI U3MEPEHUS]
xummndecknx BexanunH (CH)

0,4

- BEpHO MPOM3BEICHBI MATEMAaTHYECKHE PACUYETHI TI0 BCEM XUMHUECKUM|
dopMynaM B COOTBETCTBHM C €IMHHIIAMH H3MEPEHMH XMMUYECKHX|
BennunH (CU),

- B OJJTHOM pe3yjbTaTe MaTeMaTHYECKOI0 pacyera COJAEPKHUTCSA TOJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEpPHO MPOU3BEICH MaTeMaTHUeCKUH pacdyeT 1o 1 XUMHYECKOH
dbopmyiie, HO B COOTBETCTBUHU C €IUHHUIIAMH M3MEPCHHHA XMMHUYECKHX|
BennuuH (CH);

- B OJIHOM pe3yJIbTaTe MaTEMAaTHYECKOrO pacyeTa COMEPIKHUTCS TOIBKO
ero ¢ poBoe 3HAUCHUE

0,2

- HEBEpPHO MNPOU3BEACH MATEMATHYECKH pacueT Mo | XWMHYEeCKOH
dopmyne Oe3 yKazaHUs EIUMHMUL HM3MEpPEHHUH (U3MUYECKHX BEIHYUH]
(Cn);

- BCE pe3ylbTaTbl MAaTE€MaTUYECKUX pacCyeTOB COACPIKAT TOJIBKO
11M(POBbIE 3HAYECHHUS

0,1

- HCBECPHO NPOU3BCACHBI BCC MATCMATUUCCKHUEC PACUCTHI

0

OTBeT nocJie pemieHus 3a1a4n

MakcuMaJbLHBIH 0aJ11
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0,1 6an0B

- 3a/1a4a B KOHIIE PEIICHUS COJIEP>KUT BEPHBIN OTBET 0,1
- 3aj71a4a HE COJICP)KUT B KOHIIC PEIICHUSI BEPHOTO OTBETA 0
8| YcTHOE 00bsicHeHH e PellleHus 3212491 MakcuMaabLHbIH 0aJL1
— 0,2 6a10B
- O0BSICHEHUE PEIICHMs 3aJaHusl MOCIIEe0BATEIbHO, CBSI3HO, JIOTHYHO, 0,2

BBIBOJI apryMEHTHPOBAH M OOOCHOBAaH; IPABUIBHO MU OOCTOSTENBHO
JTA€TCsI OTBET (OTBETHI) HA COMYTCTBYIOIINE BOIPOC (BOIIPOCHI)

- HEe3HAYUTEJIFHO HAPYIICHA IOCIEI0BATEIILHOCTD, JIOTHKA 00BSICHEHNS] 0,1
peliCHus 3aaaHnA, BEIBOAbI apIryMCHTHPOBAHLI U 06OCHOBaHBI; CTYACHT

UCTIBITBIBACT ~ HE3HAYMTENBHBIC  3aTPyIHEHHS, oTBeYas  Ha
COIYTCTBYIOIIIE BOIIPOCHI

- 3HAUMTENIBHO HaApYyIIEHA IOCJIEIOBATEIbHOCTD, JIOTMKA OOBSICHEHUS] 0

pemieHus: 3afaHusi (CTYACHT HE MOXET OOBSICHUTH, KakuM 00pazoM
NpUIIe]l K PEIICHUIO 3a/JaHusi), BBIBOABI HE MOIYT CUHMTAThCS]
apryMEHTUPOBAHHBIMU U OOOCHOBAaHHBIMH, CTYJIEHT HCIIBITHIBACT|
3HAYMTEJIbHBIC 3aTPY/ITHEHUsI, OTBEYAsl HA COMYTCTBYIOIINE BOIIPOCHI

UTOro 2

1.4. MarepuajibHo-TeXHHYECKOe o0ecneyeHHe /JIsi TNPOBeJAeHUS] IPOMEKYTOUHOM
arTecTalnu
[TpomexxyTouHas aTTecTalus MPOBOJUTCS B yueOHOM KaOWHETe XUMUU.

1.5. Y4eOHO-MeTOoaMYecKOe M HH(POPMANMOHHOE o0ecnedyeHHe JIA TPOBeAeHUs
NMPOMEKYTOYHOH aTTeCTAUM

1. Amncdunorenosa, 1.B.Xumus: y4eOHUK M TPaKTHKYM JUIS CPETHETO MPOQPECCHOHATBHOTO
obpazoBanus/ .B.Audunorenosa, A.B.baokos, B.A.IlonkoB.— 2-¢ u3n., ucnp. u gon.— MockBa:
WznarensctBo Opaiit, 2020.— 291¢c.— https://urait.ru/

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

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

4. Amn¢uHorenosa, . B. Xumus: yueOHUK M MPAKTUKYM JUIsl CPEAHETO MPO(ecCHOHANIBHOTO
obpazoBanus/ U. B. Audpunorenona, A. B. badkos, B. A. [lonkos.- 2-e u3x., ucnp. u gomn.- Mocksa:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonotHUTE/ILHBIE y4eOHbIe U3TaHUS

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

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

7. I'muuka, H.JI. O06mas xumus : yue6Hoe nocobue / ['muaka H.JI. — Mocksa: KuoPyc, 2019.
— 748 ¢. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHeT-pecypcsl

8. www.pvg.mk. ru (omumnuana «Ilokopu BopoObeBbI ropbI»).

9.www.hemi.wallst. ru (OOpa3oBaTeIbHBIN CAUT JJI NIKOJIEHUKOB « XHMHS).

10.www.alhimikov.net (OGpa3oBaTenbHBIi CAaNT IS MKOJIBHUKOB).

MeTtoanyeckue yKazaHusi Il 00y4AIOUIMXCS 10 OCBOECHHIO THCIMIIJIMHBI

11. Meronuyeckue yka3aHUs A7l 00y4YaroINXCs MO BBITTOIHEHUIO TPAKTUIECKUX PaboT.

12. Meronnyeckue yka3aHUs JiJIs 00y4JaroNIHXCs IO BBITTOJHEHUIO JTA00PATOPHBIX padoT

13. Meronuyeckue yka3zaHus A5l 00y4JaroIuXcs MO BBIMTOIHEHUIO CAMOCTOSATENBHBIX paboT
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