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

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

Pabouast mporpamma y4eOHOW AMCIHUIUIMHBI SIBJISETCS YacThIO MPOTPaAMMBI
MOJATOTOBKHU CIEeUaIucToB cpenHero 3BeHa (manee — I[IIICC3) B cooTBercTBUU C
®I'OC CIIO mno cneunansHocty 21.02.01 Pa3paboTka u 3KkcruTyatanuss HeTIHBIX U
ra30BbIX MECTOPOXKICHUM.

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKTYype NMPOrpaMmbl MOJATOTOBKHU
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VY4ebHast TUCIMIUIMHA BXOIUT B 0011eo0pazoBaTenbHbii 1iuki [TTICC3.

1.3 Leiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHHSA YU4eOHOM JMCIHIIIHHbI:

B pe3ynbrare ocBoeHUs y4eOHOM NUCHUIUIMHBI O0yUYaOLUIC JOHKEH T0CTHYb
CJIEIYIOLUE PE3YJIbTATHI:

JUYHOCMHbIE:

- OCO3HAHHUE 00YYaIOIIUMUCS POCCUICKON IPaKIaHCKOM UIEHTUYHOCTH;

- FOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEIETICHUIO;

- HAJIMYME MOTHUBAIIMKU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- LEJEHANpPaBICHHOE DPA3BUTHE BHYTPEHHEH MO3HMIMU JIMYHOCTH HAa OCHOBE
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepannn, HCTOPUIECKUX
YW HAIMOHAJIBHO-KYJIBTYPHBIX Tpagului, (OpMUpPOBaHME CHUCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  AQHTUKOPPYNIMOHHOTO  MHUPOBO33PEHUA,
MPaBOCO3HAHUS, PKOJOTMYECKON 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
JeSITEIbBHOCTH M B OBITY IIPHU OOpAIllEHUU ¢ XUMHUYECKMMH BEIIECTBAMU, MaTepuaiaMu
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 TOBBIIMICHUS COOCTBEHHOTO HHTEIUIEKTYaJbHOTO
pa3BUTHS B BBIOpaHHON TPO(ecCHOHaTbHOM eI TeIbHOCTH;

Memanpeomentule:

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

- CIIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMATIBLHONW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IIJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4eOHOMH
NESTENIbHOCTH, OpraHu3allMi y4yeOHOro COTPYJHHYECTBA C  MEJarormyecKuMu
paOOTHUKAMU M CBEPCTHHKaMH, K YYacTHUIO B TIIOCTPOEHUH WHIUBUAYaTbHOU
o0pa3oBaTenbHON TPACKTOPUH;



- OBJIAJICHUE HaBBIKAMHU y4eOHO-HCCIICOBATEIBCKOM, TPOSKTHOM U COIUATBLHOM
NEesTEeITbHOCTH;

- HCIMOJb30BAaHUE PA3JIUYHBIX BHUAOB IO3HABATEIbHOW JEATEIBHOCTH U
OCHOBHBIX ~MHTEJUIEKTYaJbHBIX omepanuil (IOCTaHOBKHU 3a/ayu, (HOpMyJIHpOBaHUS
TUIO0TE3, aHaJu3a U CHUHTE3a, CpaBHEHUs, 00OOIIECHUS, CUCTEeMAaTH3alluy, BbISBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, TTOMCKA aHAJIOTOB, (POPMYJIMPOBAHUS BHIBOJOB) JJIs
peleHusl TOCTaBJIEHHON 3a/Jaud, TPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HabOmro/leHrss, HAYYHOTO DJKCIIEPUMEHTA) I WM3yYEHUS Pa3IUdHBIX CTOPOH
XUMUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HUKAaEeT HEOOXOIMMOCTH
CTaJIKUBAThCA B MpodeccruoHalbHO cdepe;

- WCIIOJNB30BAaHWE PA3JIMYHBIX HCTOYHHKOB JUIA TIOJYYCHHS XUMHYECKOU
uH(OpMAIMU, YMEHHE OIICHHTh €€ JOCTOBEPHOCTh IS JTOCTHXKCHHS XOPOIITHX
pe3yapTaToB B npodeccuonanbHol chepe;
npeaMeTHbIe:

- c(opMUPOBAHHOCTb TIPEACTABJICHUM: O MaTEpPUAIILHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUHN MPUPOJIBI; O MECTE U 3HAYCHUU XUMHH B
CUCTEME €CTECTBEHHBIX HAyK M €€ POJU B OOECNeYeHUU YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBA: B PEUICHUU MPOOJEM HKOJIOTHYECKOM, SHEPreTHUUECKOW U MHUIIEBON
0€30MacHOCTH, B pa3BUTUU MEJUIMHBI, CO3/IaHUU HOBBIX MAaTEpUaJIOB, HOBBIX
HMCTOYHUKOB JHEPTUU, B OOECIEUCHUM PAIMOHAIBLHOTO MPUPOJONOIL30BAHMS, B
GhOopMHPOBAHUY MUPOBO33PECHHSI M OOIICH KyJIbTYPHI YEIOBEKA, a TAKKE IKOJIOTHICCKU
000CHOBaHHOTO OTHONICHHS K CBOEMY 37I0POBBIO M IPUPOTHOM Cpe/Ie;

- BIAJCHUE CHUCTEMON XUMHYECKUX 3HAHWH, KOTOpas BKIIOYACT:
OCHOBOITOJIATAOIINE TTOHATHS (JIOTIOJHUTEIHHO K CHCTEME TIOHATHI 0a30BOTO YPOBHS)
- M30TOIBI, OCHOBHOE M BO30Y)KIEHHOE COCTOSHHE aTOMa, THOPHUIW3AIMS aTOMHBIX
opOHuTaNe, XUMHYECKasi CBS3b («O» M «T — CBS3bY, KpPaTHBIC CBS3HM), MOJISIpHas
KOHIIGHTpAIs, CTPYKTypHas ¢opmMmynia, u3oMmepus (CTPYKTypHas, TeoMeTpudecKas
(uMc-TpaHc-u30MepHsi), THUMBl XUMHUYECKHX peakiuii (roMo- W TeTepOreHHBIE,
oOpaTuMble W HEOOpaTHUMbIE), PaCTBOPHl (MCTUHHBIC, UCIIEPCHBIC CHUCTEMBI),
KPUCTAJUIOTHIPATHI, CTENEHb JHUCCOIUAIMU, DJIEKTPOJIN3, KPEKUHT, PUDOPMUHT);
TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIHE B OCHOBE
MOHUMAHUSl TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUH, COBPEMEHHbBIC
NPEACTaBICHUS] O CTPOCHHHM BEIIeCTBA HA aTOMHOM, MOJEKYJSIPHOM U
HAJMOJICKYJISIPHOM YPOBHSX; MPEJACTaBICHUS O MEXaHM3Max XUMHUYCCKUX PEaKIIHi,
TEPMOJMHAMHYCCKUX ¢ KHHETHYECKMX 3aKOHOMEPHOCTAX UWX TPOTCKaHHs, O
XUMUYECKOM DPABHOBECUH, JHUCIIEPCHBIX CHCTEMaxX, (aKTOJOTHYECKHUE CBEACHHUS O
CBOMCTBax, COCTaBe, IIOJy4YeHHH U OE30MaCHOM HCITOJIb30BAaHUN BaKHEHIIIMX
HEOPTaHWYCCKUX W OPTaHWYCCKHUX BEIIECCTB B OBITY M MPAKTUYCCKOH ICATEIHHOCTH
YeJIoBeKa; OOIIMX HAyYHBIX MPUHIMIIAX XHUMHYECKOTO IMPOW3BOJCTBA (HA TpHUMEpE
MIPOU3BOJICTBA CEPHOM KUCIIOTHI, aMMHUaKa, METaHOJIa, TepepaboTKH HEPTH);

- chopMUPOBAaHHOCTHh YMEHUH BBHISBIISATH XapaKTEPHBIC TPU3HAKHN M B3aUMOCBS3b
W3YYCHHBIX TMOHSATUH, NPUMEHSIThH COOTBETCTBYIOIIME TIOHITHS TIPH OINHUCAHUU
CTPOEHHUS U CBONCTB HEOPTaHUYECKUX M OPTAaHMYECKHX BEIIECTB U WX MPEBpAIICHUN;
BBISIBIIAITH B3aMMOCBSI3b XUMUYECKUX 3HAHUW C TOHATHUSMH W TIPEICTaBICHUSIMU
JIPYTUX TPEAMETOB JUisi 00Jiee€ OCO3HAHHOTO TIOHMMAHHS W OOBSICHEHHS CYITHOCTU
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MAaTEPUAJIBHOTO €IMHCTBA MUPA; UCIOJIb30BATh CUCTEMHBIE XHUMUYECKUE 3HAHUS IS
OOBSCHEHHUS M TMPOTHO3UPOBAHUS SIBICHUH, MMEIOIUX €CTECTBEHHOHAYYHYIO
MIPUPOLY;

- c(OpMUPOBAHHOCTb YMEHUW HCIOIB30BATh HAWUMEHOBAHMUS XHWMHYECKHX
COCIMHEHUN MEXIYHApPOJHOIO COK3a TEOPETUYECKOW W MPUKIAAHOM XUMUU H
TPUBHAJIbHBIE HA3BAaHUS BEUIECTB, OTHOCSIIIUXCS K U3YYEHHBIM KJIaCCaM OPraHHUYECKUX
U HEOPraHMYECKHX COCIMHEHMI; HCIOIb30BaTh XUMUYECKYI0 CHUMBOJIMKY IS
COCTaBJICHHUSI (POPMYJT HEOPTaHUUYECKHX BEIIECTB, MOJCKYJISAPHBIX WU CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX ¥ CKEJIETHBIX) (OpPMysT OpPraHMYECKUX BEIICCTB;
COCTaBJISITh YPAaBHEHHS XUMHUYECKMX PpEAKIMHA W PACKPBIBATh MX CYIIHOCTH:
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX peaKkunit MOCPEICTBOM COCTaBJICHUSA
AJIEKTPOHHOTO OajlaHCca ATUX PEaKIUil; peakluii MOHHOTO OOMEHAa MyTEM COCTaBJICHUS
MX TIOJHBIX M COKPAIICHHBIX HOHHBIX YPAaBHECHWM; PEaKUHUM THAPOJIW3a, PEaKIUu
KOMITJIEKCO0Opa3oBaHus (Ha TpUMEpPE THUIPOKCOKOMIUIEKCOB IIMHKA W AJTIOMUHUSA);
IOATBEPKAATh XapaKTEPHbIC XMMHUYECKUE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMU
DKCIIEPUMEHTAMU U 3aAIIUCSIMUA YPABHEHUN XUMUUYECKUX PEAKLINIM;

- c(hopMUPOBAHHOCTh YMEHHH KJIacCCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYecKHUe BEIIECTBA M XHUMUYECKHE pPEaKIMH, CaMOCTOSITEIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPHUH ISl KIACCU(PUKALMKU H3YYaEMBIX XHMHUYECKHUX OOBEKTOB;
XapaKTEepU30BaTh COCTAaB M BAXXHEWIIME CBOMCTBA BELIECTB, NPUHAMLICKAINIMUX K
OMPENIECNICHHBIM KJlacCaM W TPYyIIaM COCIUHEHUN (MpOCThIe BEIIECTBA, OKCHIBI,
TUJPOKCHUIBI, COJIU; YTIIEBOAOPOIbI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOJIBI, AJIbIACTUIBI,
KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIIOXKHBIE DSQUPBI, KUPBI, YIJIEBOJbI, aMUHBI,
aMUHOKUCJIOTHI, OCJIKK); MPUMEHSITh 3HAHHUS O COCTABE M CBOMCTBaxX BEILECTB JJIs
AKCIIEPUMEHTAIIBHON MTPOBEPKU TUIIOTE3 OTHOCUTEIBLHO 3aKOHOMEPHOCTEN NPOTEKAHUS
XAMHUYECKUX PEAKIMK U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- copMUpOBaHHOCTh YMEHUW TOATBEPKJIAaTh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUU OT
KPAaTHOCTH W THUIA KOBAJIEHTHOW CBSI3U («O» U «IT — CBSI3b»), B3AUMHOI'O BIIMSHUS
aTOMOB M TPYIINl aTOMOB B MOJIEKYJIaX; a TakXKe OT OCOOCHHOCTEW pealn3aluu
Pa3IMYHBIX MEXaHU3MOB ITPOTEKAHUS PEAKIUN;

- chOPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM W BO30Y>XKJICHHOM COCTOSIHUM) U HMOHOB XUMHYECKHUX JJIEMEHTOB 1-4
nepuosioB Ilepmoamueckoit cucremsl J.M. MengeneeBa W UX  BAJCHTHBIC
BO3MOXXHOCTH, MCIIOJIB3YSl TOHSTHS «S», «p», «d-2JIIEKTpOHHBIE» OpOUTAIH,
DHEPreTUYECKUE YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS  CBOWMCTB
XUMHUUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMHU COCJAMHEHUN 110 TIEPUOIaM U TPYyIITIaMm;

- BJAJICHUE CHUCTEMOM 3HAaHUKW O METOJAX HAy4YHOIO IIO3HAHUA SBIICHUU
MPUPOBI, UCIOJIb3YEMBIX B ECTECTBEHHBIX HAyKaX W YMEHHUAMHU IPUMEHSTH 3TU
3HaHHUS TIPU DKCIEPUMEHTAIHHOM HCCIEJOBAHUU BEIIECTB W IS OOBSCHEHUS
XAMHUYECKUX SIBIICHUM, UMEIOUIMX MECTO B NPUPOAE MNPAKTHUYECKOU 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 PEaAKIIUU, CCIIH
OJIHO M3 MCXOJIHBIX BEIIECTB JAaHO B BUJIC pAaCTBOpA C OMPEACICHHON MacCOBOM J10JIeH
PACTBOPEHHOT'O BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH); pacueThl MaCCOBOM
WM OOBEMHOM JIOJM BBIXOJA IPOAYKTa peakIMy; pacueThl TEIuioBoro 3ddekra
peakiuii, 00beMHBIX OTHOIIEHUH Tra30B;

- ¢copMHPOBAHHOCTh YMEHUN MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C
MO3UIIUNA IKOJOTUYECKON O€30MacHOCTH MOCEACTBUS OBITOBOM M MPOW3BOICTBEHHON
NEATETLHOCTH YEJIOBEKAa, CBS3aHHOW C TMepepadOTKOW BEIIECTB;, HCIOIh30BaTh
MOJYYCHHbIC 3HAHUS JJISI TMPUHSATUS TPAMOTHBIX DPEIICHUH MpOOJIeM B CHUTyalMsX,
CBSI3aHHBIX C XMUMHUEH,

- c(pOPMHUPOBAHHOCTh YMEHHH CaMOCTOSATEIHHO TUIAHUPOBATH W IPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (TOJIydeHHE M H3YyUYCHHE CBOWCTB HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIMU YTIICBOJAOPOI0OB PA3IMUYHBIX KJIACCOB
U KHUCJOPOJICOJIEPKAIMX OPraHUYECKUX BEIIECTB, PEIICHHWE ASKCIIEPUMEHTAIbHBIX
3a7a4 MO PACIO3HABAHUI0 HEOPraHMYECKMX W OPraHUYEeCKHX BEIIECTB) C
coOoicHueM TIpaBUJl 0€30IacHOr0 OOpaIlleHHS C BelIecTBaMH W J1aOOpaTOPHBIM
obopynoBanueM, GOpMyJIUPOBATH LIEIW HCCICAOBAHUS, IPEAOCTABIATh B Pa3IUIHOM
dbopme pe3ynbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U OIICHUBATh X JIOCTOBEPHOCTH;

- cOpMUPOBAHHOCTh YMEHHMH OCYIIECTBIISITh II€JICHANPABICHHBIM TOUCK
XUMHUYECKON HHGOPMAIMU B Pa3IMYHBIX HUCTOYHUKAX (Hay4yHas W ydyeOHO-Hay4Has
JuTepaTypa, CpelicTBa MaccoBoi nHdopMmaluu, cetb IHTEpHET U ApyTrUe),KPUTUY €CKU
aHaJIM3UPOBaTh XMMUUYECKYI0 HH(GOpMalUIo, NepepadaThiBaTh €€ U HCIOJIb30BAaTh B
COOTBETCTBHHM C MIOCTaBJICHHON y4eOHOM 3aa4eil;

- cpopMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCThH BO3JICUCTBUS HA YKUBBIC
OpraHU3MBbl OINpPEJEICHHBIX BEIICCTB, MOHUMAsl CMBICI TIOKa3aTesli MpPeaesIbHOM
JOITyCTUMOM KOHIICHTpPAIIMKM, U TIOSCHATh Ha TMPUMEpPaX CIOCOOBI yYMEHBIICHHUS H
MPEIOTBPAIICHUS] MX BPEIHOTO BO3/ICHCTBUS Ha OPTaHU3M Y€JIOBEKa.

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

1.4. Koiu4ecTBO 4acOB HA OCBOEHHE MPOTrPaMMbl Y4eOHOMH TUCUMIIIHHBI:
MakcumanbHON yueOHOM Harpy3ku o0yuaroiierocsi /8 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ayIUTOPHOM y4eOHOM Harpy3Ku o0ydaromierocsi 78 4acos;



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI 1 BUbI Y4eOHO# padoThI

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

O0beM yacoB

MakcumajbHas yyeOHasi HArpy3ka (Bcero mo mporpamMme JuCHHUILIMHBI) 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 @epeHIHPOBAHHBbIN 3a4eT




2.2 TemaTuuecKuii MiIaH u coaepxkanue yueoHoi gucuumiauabl O1.07 Xumus

Conep:xanue yueOHOro MaTepuasa, JJjadopaTtopHbie U NPaKTHYECKHe Koawbl
3aHATHS, CAMOCTOSITeIbHAsI padoTa 00y4arouerocsi, Kypcosast KOMIIeTeHIH
HanmeHoBaHue ’ P yHarom » Kype Oobem YpoBeHb I
padoTta (mMpoeKT) (eciau NpeyCMOTPEHbI), HHbIE BUIbI Y4eOHOH padoThl (popMupoBaHHIO KOTOPBIX
pa3/1esioB U TeM 4yacoB OCBOEHHA
B COOTBETCTBUM € YUeOHBIM IIAHOM CIOCOOCTBYET 3JIeMEHT
( B.T.4. npogeccHoHAIbHO-O0PHEHTHPOBAHHOE COJEPKAHME) NMPorpamMmbl
1 2 3 4 )
1 cemecTp 34
Paznen 1. OcHOBBI cTPpOEHUS BelleCTBA 6 JIn4HOCTHBIE,
MeTanpeMETHbIE u
Tema 1.1. Conepxanue y4e0HOro MaTepHuaJjia 4 NpeIMETHbIE KOMIICTCHIUH B
Crpoenne aTomoB O ——— Y —— coorBerctBun ¢ DI'OC
BpEMCHHAsI MOJIENb CTpOoeHHUS atoma. CUMBOJIMYCCKUHN SI3BIK XUMUHU.
e menqecxnﬁ SIJI'ICMGHTP DOnexTpoHHass  KoH(urypamuss — aTomMa CPEAICTO obmero
3JIEMEHTOB U . p ypan : 06pasoBaHus,
IDHDOIA Krnaccudukamust XMMHYECKHX  JJIEMEHTOB  (s-, P-, d-dIeMeHTHI).
b BanentHble  37eKkTpoHBL.  BaneHTHOCTb.  DNeKTpoHHas  mpupoja YIBCPACICHIIOTO _ [IPHKAsOM
XMMHICCKOU CBSI3H KOl CBA3 g . ) 00 Ao 0(‘: B p cc OP cp f: MunucrepcTBa 00pa3oBaHUS
XUMHUYECKON CBSI3U. DJIEKTPOOTPUIIATEIIBHOCTh. BUIBI XUMUYIECKON CBSI3U
POOTPHIL A 2 1 u Hayku PO ot 17.05.2012 Ne
(koBalleHTHasi, MOHHAs, METaJUIMYeCKas, BOJOPOJHAs) W CIOCOOBI ee 413
o0OpazoBaHwUsl.
Ilpogheccuonanvno-opuenmupogannoe cooeprcanue.
CtpoeHre aTOMOB XMMHUYECKUX 3JIEMEHTOB, BXOASAIIUX B COCTaB HEPTU U
rasza ( a3oT, yriepoJ, BoJaopo, kuciuopon, pocdop, cepa).
IIpakTnuyeckoe 3ansitme Ne 1 Pemenuwe 3agaHuii Ha HCIOJIB30BAHHE
XMMHYECKOM CHMBOJIMKM W Ha3BaHUM COEIMHEHWH MO HOMEHKJIAType
MEXIYHApOAHOTO COI03a TEOPETUYECKOW M MPUKIATHON XUMUU H
TPUBHAIBHBIX ~ HA3BaHWM JJIT  COCTaBJICHUS XUMHUYECKUX  (HOpMYT
JIBYXaTOMHBIX COEAMHEHHH (OKCHUIOB, CYIb(GHUIOB, THAPUIOB U T.IM.) U 9 2

JIPYIUX HEOPTAHMYECKUX COEAMHEHUMN OTIEIBHBIX KJIACCOB.

[IpakThueckue 3aJaHus Ha YCTAaHOBJICHHME CBSI3M MEX]Yy CTPOEHUEM
ATOMOB XMMHUYECKUX 3JIEMEHTOB W MEPUOANYECCKUM M3MEHEHHUEM CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX COCIII/IHGHI/Iﬁ B COOTBETCTBHU C ITOJIOKCHHUEM
[Tepronueckoit CUCTEMBI.




Tema 1.2.
IMepuoguveckuii
3aKO0H U TA0JIMIA
JI.A. MenaeieeBa

Conep:xaHue yueOHOIro MaTepuasa

Ilepuonuueckass cucrema xumuueckux siemeHToB J[.M. MeHnneneena.
Ousnueckunt cmeicn  [lepuogndeckoro 3axona J[.M. MeHnneneesa.
3aKOHOMEPHOCTH  W3MEHEHHMS  CBOMCTB  XMMHYECKUX  3JIEMEHTOB,
00pa3yeMbIX UMHU MPOCTBIX W CIOXKHBIX BEHIECTB B COOTBETCTBUHU C
MOJIOKEHUEM XHMMHUYECKoro »sjeMeHta B llepuogmyeckoil cucreme.
MupoBo33peHueckoe U HaydHoe 3HaueHue [lepuonuyeckoro 3akona J1.1.
MenneneeBa. Ilporno3sr .M. MenneneeBa. OTKpBITHE  HOBBIX
XUMHUYECKUX  JJIEMEHTOB.  PemieHue - mpakTUKO-OPHUEHTHPOBAHHBIX
TEOPETUUYECKUX 3aJaHUM Ha XapaKTepHU3alMI0 XUMHUYECKUX DSJIEMEHTOB
«MeramnyecKue/HeMETAIUTMYECKHE CBOMCTBA, 3JIEKTPOOTPHUIIATEIIHHOCTh
XUMHYECKUX PJIEMEHTOB B COOTBETCTBUM C UX DJICKTPOHHBIM CTPOCHUEM U
MOJIO)KEHUEM B TIEPUOJAMYECKONM CUCTEME XMMHUYECKUX 3jieMeHTOB J[.H.
MenneineeBa»

Paznen 2. Xumunueckue peakuuu

12

Tema 2.1. Tunsl
XNMHYECKHX
peakuuii

Conep:xxanue yueOHOro MaTepuaJia

Knaccupukanms wu  THUOBI XMMHYECKHX pEaKIMH €  ydyacTHEM
Heopranuuecknx  BemectB.  CocTaBleHME  ypaBHEHUH  peakuui
COEIMHEHUS, Pa3JIOXKeHUs, 3aMelIeHs,, OOMEHa, B T.4. peaKlui TrOpeHus,
OKHCJIEHUS-BOCCTAHOBJICHMUS.

YpaBHeHUA OKHCJIEHUS-BOCCTAHOBJICHMSI. Crenenb OKHCJICHUSI.
Oxuciourens u  BoccTaHoBuTenb. (CoCTaBlIeHHE M ypaBHUBaHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA METOJOM 3JIEKTPOHHOIO
6anmanca. OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEAKIUH B MPUPOJE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIEATEILHOCTH OPraHU3MOB

IpakTnyeckoe 3ansaiTue Ne2 KoaW4eCcTBEHHbIE OTHONIEHUS B XHUMHH.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI IO YPABHEHUSIM
XAMHYECKUX peakuuid. Moslb Kak eIMHUIa KOJIMYEeCTBAa BEIIECTBA.
Monsiprast macca. 3aKkOHbl COXpaHEHUSI MacChl W JSHEPrUM. 3aKOH
ABoraapo. Mousipabiii 06beM razoB. OTHOCHUTENbHAS IUIOTHOCTH Ta30B.
Pacuersl 1o ypaBHEHHMSIM XUMHYECKHX pEAKIHN C HUCIOJIb30BAHUEM
Macchl, 00bemMa (HOpMaJbHBIE YCIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA.

JIn4HOCTHBIE,
MeTarpeaMeTHBIC "
IpeJMETHbIE KOMIETEHIIUU B
cootBerctBun ¢ DI'OC
CpeIHETO o01iero
oOpasoBaHus,
YTBEPKJICHHOTO  MPUKA30M
MunuctepctBa 00pazoBaHus
u Hayku PO ot 17.05.2012 Ne
413

10




IIpodeccrnonaLHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepKaHUEe MPUKJIATHOTO MOIYJIA)

Tema 2.2. Copaepxxanue yueOHOIro MaTepuasa 6
DJIeKTPOJIMTHYECKA
1 THCCONMAIHS H Teopusa snexkrponurnueckod auccouuanuu. HWoOHBL.  DNEKTPOJIUTHI,
HOHHLIH 0GMen HEdEeKTpoInThL. Peaknuu unonHoro obmena. CocrapieHue peakluid

MOHHOr0 OOMEHa IyTEeM COCTaBICHHA HUX IOJHBIX M COKpPAILIEHHBIX 2

VMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakuMM. 3ajaHus Ha

COCTaBJIEHUE HOHHBIX PEAKLUH.

Koutrpoabnas pa6ora Ne 1 CrpoeHme BeliecTBA W XUMHUYECKHE 2

peakuuu

JlaGopaTopHoe 3ansiTue Ne 1

JlaboparopHast pabota « THITBI XUMHYECKUX PEAKITUI.

HccnenoBanue TUIOB (11O COCTaBY W KOJMYECTBY HCXOJAHBIX U 9

O0pa3yIOmMXCsl  BEIIECTB) W  MPHU3HAKOB  XHUMHUYECKHX  PEaKIU.

IIpoBenenue peakuuii MOHHOrO OOMEHa, OIpEJeNIeHHE Cpelbl BOJIHBIX

pacTBOpoOB. 3a/laHNs HA COCTABJICHHE HOHHBIX peaKlnuii
Pa3nes 3.CTtpoenue u cBOHCTBAa HEOPraHUYECKUX BellleCTB 16 JInaHOCTHBIE,

METaNnpeIMETHbIE u

Tema 3.1. Conep:xanue yueOHOro Mmarepuana 4 IIPEIMETHBIC KOMIICTCHIIHH B
Knaccudpukarms, . cootBerctBU ¢ DPI'OC
HOMEHKJIATYpPa 1 [Ipenmer Heopranmdeckoil xumuu. Kraccupukanuss HeEOpraHHYECKHX cpemEero obIero
CTpocHHe BemecTs. [IpocTeie u cnoxHble BemecTBa. OCHOBHBIE KIACCHI CIIOXKHBIX O —
HEOPTaHUIECKUX BeIIeCTB  (OKCUABI, THUIAPOKCHIbBI, KHCIOTBI, COJH). B3auMocBs3b yTB@p)I(HeHH(;FO pHEAsOM
BeIIECTB HEOPraHMYEeCKUX  BEIIeCTB.  ArperaTHble  COCTOSIHHUS  BEIIECTBa. MuHmCTepCTBa  0GpasoBaHms

Kpucrannuueckue u amopQHble BellecTBa. THUIBl KPUCTAITUIMYECKUX 9 u naykn P ot 17.05.2012 Ne

pemeTok  (aTOMHasi,  MOJEKYJsipHas, HOHHAs,  METaJuTHIecKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIECTBA OT TUIA KPUCTAJUINYECKOM
PEUICTKH. 3aBUCUMOCTh, XHMHYECKOH aKTHUBHOCTH BECIIECTB OT BHIOA
XMMHUYECKOH CBSI3M M THMNA KPUCTAUIMYECKOH pemeTku. [IpuumHb
MHOT000pa3us BEIIECTB

413
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IIpakTyeckoe 3ansaTHe Ne 3

HomeHknaTypa HEOpraHM4eCKUX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOMS U3
UX XUMHUYECKOW (OpPMYJBI WM COCTaBICHHUE XHMHUYECKOH (HOpMYyIbI
ucxonas W3 HaszBaHWs BemiecTBa 1o wmexayHapoanoud (MIOITAK) wmm
TPUBHAIILHOM HOMEHKJIAType. PellleHne NpakTUYeCKUX 3aJaHuil 110
KjJaccu(uKaluy,  HOMEHKIaType U XUMHUYecKUM  (opmynam
HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX KJaccoB  (yrapHelii  ras,
YIJIEKUCHIBIA Ta3, aMMHaK, TalleHas W3BECTb, HETalleHas HW3BECTb,
NUTHEBAs COJA U JIPYTUX): HA3bIBATh M COCTABIATH (DOPMYJIIBI XUMUYECKHUX
BELIECTB, ONPEAENIATh NPUHAIIEKHOCTD K KiIaccy.

Hcrounnkn xumudeckor nHpopMaryu (CpeacTB MacCoBON MH(POpPMAIIHH,
cetb WutepHer u npyrue). Ilouck wuHpoOpManuum 1o Ha3BaHUAM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (OpMYyIIaM

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

Mertamnel. OOmue ¢u3ndeckue M XUMHUYECKUE CBOICTBA METaJlIOB.
CrnocoObl nonydeHus. 3HaUY€HUE METaUIOB M HEMETAJUIOB B IPUPOJIE U
AKHU3HEIEATEIIbHOCTH YeIoBeKa U opraHnn3MoB. Kopposust MeTasioB: BUIbI
KOPPO3HH, CTIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

Hemerannpl. O0mue ¢usznyeckue U XMMHUYECKHE CBOMCTBA HEMETAJLIOB.
Tunuuneie cBoiictBa HemetawwioB |V— VII rpynn. Knaccuduxamus u
HOMEHKJIaTypa COeIMHEHHH HemeTamwioB. KpyroBopoTel OHOreHHBIX
3JIEMEHTOB B MPUPOJIE

XUMHUUYeCKHe CBOMCTBAa OCHOBHBIX KJIACCOB HCOPraHNM4CeCKUX BEIICCTB
(OKCI/I,Z[OB, THAPOKCUIOB, KHUCIOT, cojieil u I[p) 3aKOHOMepHOCTI/I B
N3MCHCHUU CBOICTB IMPOCTBIX BCHIECCTB, BOAOPOAHBIX CO@)IPIHGHPIfl,
BBICHIUX OKCUAOB U TUAPOKCUIOB

JIn4HOCTHBIE,
MeTarpeaMETHBIC "
IpeIMEeTHbIE KOMIIETEHIIUU B
cootBerctBun ¢ DI'OC
CpeIHETo o01iero
o0Opa3oBaHus,
YTBEPKJICHHOTO  MPUKA30M
MunuctepcTBa 00pazoBaHus
u Hayku PO ot 17.05.2012 Ne
413
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IIpakTnyeckue 3anaTuss Ne 4 CocraBieHHE ypaBHEHUH XMMHMUYECKHUX
peakuMi C y4acTUeM IPOCTHIX M CIIOKHBIX HEOPraHUYECKUX BEIIECTB:
METAJIJIOB U HEMETAJIOB; OKCHI0B METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPraHMYeCKUX KHUCJIOT, OCHOBAaHMH M aM(OTEpHBIX
TUIPOKCUI0B; HEOPIraHUUYECKUX COJIEH, XapaKTEpU3YIOIIUX UX CBOMCTBA.

Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUH Ha

CBOICTBa, COCTaB, MOJIY4YEHHE U 0€30I1aCHOE UCIOJIb30BAaHUE BAKHEHIINX 2

HEOPraHMYECKUX BEIIECTB B OBITY U MNPAKTUYECKOW J1E€ATEIbHOCTH

4eJI0BEKA.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue.

CocraBneHne ypaBHEHUH XHMHYECKHX PEAKIHid TOPEHHUS MPHUPOTHOTO

raza u He()TempoyKTOB.
Tema 3.3. Coaep:xanue yueOHOro MaTepuaJia 4
Nnentudukanus
HEOPraHUYECKUX JlaGopaTopHoe 3ansiTue Ne 2
BEIECTB JlaboparopHas pabora «MneHTudukanus HEOPraHUYECKUX BEIIECTBY.

Pemenne SKCHepUMEHTANBHBIX 3aad [0 XWMHYECKHM CBOWCTBAM

METaJUIOB U HEMETAIJIOB, TI0 PAaCIO3HABAHUIO M MOJYYEHUIO COEIUHEHUIN 9

METaJUIOB ¥ HEMETaJUIOB. VmeHTuduKanus HEOPraHMYECKUX BEHIECTB C

UCTOJIb30BaHUEM HX  (PU3MKO-XMMHUYECKMX CBOMCTB, XapaKTEpPHBIX

Ka4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakiin Ha cynbdaT-, kapOooHat-

U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUSI.

KonTposbHnas padora Ne 2 CpolicTBa HEOPraHUYECKUX BEILIECTB 2
JADK-cpeannii 6a/u1 10 TEKYIIMM OLIEHKAM yClleBaeMOCTH

2 cemecTp 44 JInaHOCTHBIE,
MeTarnpeIMeTHBIE "
Pasnen 4.CTpoenne U CBOMCTBA OPraHM4eCKHUX 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
OpraHMYecKOl XHMMUU. MecTo M 3HAYEHHUE OPraHUYECKOM XUMHUU B
CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHE KaK IMOPSIOK COCAMHEHHS aTOMOB B MOJIEKYJIE
COIIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XMMHUYECKOTO
CTpOEHHUs oOpraHndeckux coenuHeHud A.M. ByrtnepoBa. YriepoaHsiil
CKEJIET OpPraHWYECKOM MOJICKYJIbl. 3aBUCUMOCTH CBOMCTB BEIECTB OT
XUMHYECKOT0 CTpOoeHUs MoJiekynl. M3omepuss u uzomepsl. [lonsitue o
¢ynkunonanpHoi rpymme. Pamukan. IlpuHmmmel  kiaccuuKanuu
OpraHMYECKUX  COeAUHEeHW. MexayHaponHas HOMEHKJIAaTypa U
NPUHIUIBT HOMEHKJIATYphl OpraHudYecKkux coequHeHui. [lonstue 00
A30TCOJEPKAIIUX COCAMHEHUAX, OMOJOTHYECKH AKTHUBHBIX BEIIECTBAX
(yrieBonax, >kupax, Oeykax U Jip.), BBICOKOMOJICKYJISIPHBIX COETUHEHUIX
(MOHOMeEp, MOJUMEpP, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3anaTHe Ne S HomeHnkmarypa opranmdeckux
COCJMHEHUIN OTIENbHBIX KJIacCOB (HACBHILICHHbIC, HEHACBILCHHbIE U
apoOMaTHYECKHE YIJIEBOAOPO/bl, CIIUPTHI, (PEHOJIBI, aJbAETUbl, KETOHBI,
KapOOHOBBIe KHCIOTHI M JAp.) CocTaBieHHE MOJHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX (OpPMYJ OpraHMYECKHUX BEUIECTB OTIENIbHBIX KJIACCOB,
UCIIONB3YySl MX Ha3BaHUS IO CUCTEMATHYECKOM M  TpPUBHAIBHOMU
HOMEHKJIaType (3THJIEH, alleTWIEeH, TIUIEepuH, (eHos, (QopMayblIerun,
yKCyCHast ~ KHMcioTa, IMuuH). Pacuersl mpocteiimeit  ¢opmysbl
OpraHMYECKON MOJIEKYJIbI, UCXO/s U3 AJIIEMEHTHOTro cocTana (B %).

CpeaHEero o01iero
obOpasoBaHus,
YTBEP)KJCHHOTO  TPUKA30M
MuHucrepcTBa 00pa3oBaHUS
u Hayku PO ot 17.05.2012 Ne
413

Tema 4.2. CsoiicTBa

Conep:kaHue y4eGHOT0 MaTepuasia

12

JImuHOCTHEIE,
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OpraHUYECKUX
COCTUHEHUN

DU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCOUHEHUN OTAEIbHBIX
KJIacCOB (0OCOOCHHOCTH Kiaccu(PUKAIMM 1 HOMEHKJIATYpbl BHYTPH Kjlacca;
TOMOJIOTHUECKUN psn U obmas dopmymna; uzomepus; QGU3NYECKUE
CBOICTBa; XUMUYECKUE CBOWCTBA; CIIOCOOBI TIOTyUEHUSs):

— TMpedesbHblE YIJIEBOAOPOAbl (aJIKaHbl M LMKIOANKaHbl). [‘opeHue
METaHa KaK OJJMH U3 OCHOBHBIX HCTOYHUKOB TEILIA B IPOMBIIUIEHHOCTH U
ObiTy. CBOICTBA IPUPOAHBIX YTIEBOAOPOAOB, HAXOXKICHUE B MPUPOJIE U
IIPUMEHEHHUE aJIKAHOB;

— HemnpejesbHbIe (QJIKEHBI, aJKUHBl U AJIKAJAUCHBI) U apOMaTUUYECKHE
YTJIEBOJOPOBI. I'openue aneTuieHa KaK MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJI CBApKHU M PE3KU METAJIIOB

— KHCJIOPOJCOAEpKalle COeAUHEHUs (CIMPTHI U (EeHOJbl, KapOOHOBbIE
KHCIOTBI M 3(QUpPbI, albJeTUbl U KETOHbI, JKUPBI, YIJIEBOJBI).
[IpakTHyeckoe NpPUMEHEHUE STUWICHIVIMKONA, IJIMLEpPHUHA, (eHoua.
[Tpumenenne Gpopmanbaernia, aneTaabIeruIa, YKCyCHOW KUCIOTHL. Mpuia
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. Molollue cBOicTBa MbLIa

— asoTcoiepkaline CcoeAuHEHUs (aMUHbI U aMUHOKHCIIOTBI, OCJIKH).
BbicokoMOneKyIsipHble COEIUHEHUs (CUHTETHUECKHE M OMOJIOTMYECKU-
aKTUBHbIE). MoOHOMeEp, MoJMMep, CTPYKTypHOe 3BeHO. [lommmepusanus
STWJIEHA KaK OCHOBHOE HAIIPaBJIEHHUE €r0 UCIIOJIb30BaHUS.

I'enernueckas cBS3b MEXAY KjacCaMH OPraHUYECKUX COETMHEHUI

IIpakTyeckoe 3ansaTue Ne 6 CBolicTBa OpPraHMYECKUX COEIMHEHUN
OTJIENbHBIX KJIACCOB (TpUBMAJIbHAS M MEXIyHapoJHas HOMEHKJIATypa,
XMMHUYECKHE CBOWMCTBA, CIOCOOBI MOJNyYeHMs): MpeAebHbIe (AIKaHbI U
LUKJIOANIKaHbl), HENpeJesbHbIE (aJKEHbI, aJKWHbl M aJKaJueHbl) U
apoMaTUYeCKUe YIIEeBOAOPOAbI, CHUPTHI U  (EeHOJBl, KapOOHOBBIE
KUCTIOTBI U 3(UpHI, ambAerujpl U KETOHbI, aMUHbI U aMUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI. 3aJaHNs Ha COCTABIICHUE YPAaBHEHUN
XUMHUYECKHX peakUUi ¢ ydacTHEeM OpPraHMYeCKUX BEIIeCTB Ha OCHOBAaHUU
UX COCTaBa U CTPOEHUS

MeTarnpeMEeTHbIE u
peIMEeTHbIE KOMIIETCHIIUU B
coorBerctBun ¢ ®I'OC
CpEIHEero o01ero
oOpa3oBaHus,
YTBEPXKACHHOTO  MPUKA30M
MunucrtepcTBa 00pazoBaHus
u Hayku PO ot 17.05.2012 Ne
413
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IIpakTnueckoe 3ansaTHe Ne 7 CocTaBieHHE CXEM peakLUil (B TOM 4ucIe
[0 MpPEUIOKEHHBIM  IIEMOYKaM  HPEBpallleHUH), XapaKTepU3YIOIIHUX
XUMHUYECKHE CBOWCTBA OPraHMYECKUX COCJUHEHUN OTACIBHBIX KIAacCOB,
Croco0bl MX IOJY4YEHUS M Ha3BaHHWE OPraHUYECKUX COEIUHEHUH 10
TPUBUAJILHON WIA MEKIyHAPOIHON CUCTEMATUYECKOM HOMEHKIIATypeE.
Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM  Ha
CBOMCTBA OPraHUYECKUX COCIMHEHUHN OTIEIbHBIX KJIACCOB

JlabopaTopHnoe 3ansitue Ne 3 JlaGopatopHas pabota «lIpeBpameHus
OpraHn4€CKuXx BCHICCTB IIPU HArpCBaHHN). HOJ’IyLICHI/IC OTHUJICHA H
M3Y4YEHHE €ro CBOWMCTB. MoOAETUPOBaHHE MOJEKYT U XUMHYECKHX
IIPEBPALCHUI Ha IpUMEpE 3TaHa, 3TUJICHA, alleTHIEHA U JIp.

Tema 4.3.
Nnentudukanys
OpPraHUYECKUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OBLITOBOM U
MPOU3BOACTBEHHOMN
EeATEIbHOCTH
yeJgoBeKa

Coaep:xanue yueOHOro MaTepuaJia

buooprannueckue coenuHenus. I[lpumenenune u Ouosioruyeckas poib
yraeBonoB. OKHCIEHUE YIIIEBOJOB — MCTOYHMK DHEPIrUM  JKUBBIX
opranu3MoB. O01acT NPUMEHEHUs aMUHOKUCIIOT. [IpeBparenus 0enkoB
nuiy B opranusme. buonormueckue ¢yHkuuu OenkoB. buonormueckue
¢yHKIMM KUpoB. Poib opraHuMueckoil XUMHUU B pELIEHUH MpoOieM
MUILEBOM 6e30MacHOCTH

Ponbp opranmdeckoll XUMHM B PpEUNIEHMHM MPOOJIEM SHEPreTH4ecKon
0€30I1aCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JAHUU HOBBIX MAaTepHaJIOB,
HOBBIX HCTOYHHKOB JHEPruM (aJbTEPHATUBHbIE HMCTOYHUKH JHEPIHH).
OnacHOCTh BO3AEHUCTBHS Ha XUBBIE OPraHU3Mbl OPTaHUYECKUX BELIECTB
OTJIEIIbHBIX KJIaCCOB (yrieBoaopoJsl, CIIUPTHI, (beHobl,
XJIOPOPraHNYECKHEe MPOU3BOIHBIE, albJICTU/bI U JIP.), CMBICH MTOKa3aTels
MIPEAEIIBHO JOIMYCTUMOM KOHLIEHTpaluu

JIM4HOCTHEIE,
MeTanpeMeTHbIE u
peIMETHbIE KOMIIETEHIIUU B
cootBerctBun ¢ DI'OC
CpeIHETO o01iero
oOpa3oBaHus,
YTBEPXKACHHOTO  INIPUKa30M
MunuctepcTBa 00pazoBaHus
u Hayku PO ot 17.05.2012 Ne
413
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JlaGopatopHoe 3ansaTHe Ne 4 JlaGopatopHast pabota: «/neHTHdHUKaMs
OpPraHMYEeCKUX COCAMHEHUH OTHENbHBIX KJIaccoB» MneHTHuduKanus
OpPraHUYECKUX COETUHEHHUM OTIENIbHBIX KJIACCOB (Ha IPUMEPE allbJIErHIOB,
Kpaxmaja, YKCYCHOH KHCIIOTBI, OEJIKOB M T.NI.) C HCIOJB30BAaHHEM HX
(U3NKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KAauECTBEHHBIX PEAKIIUH.
Jlenarypauuss Oenka npu HarpeBaHuH. l[BeTHbIe peakmuu OEIKOB.
Bo3aukHOBEHHE aHAJIUTUYSCKOTO CHUTHAIa C TOYKH 3pCHHUA XHUMUYCCKUX
NPOLIECCOB TPH MPOTEKaHHMH KaueCTBEHHOM pEaKIWH, I03BOJISIONIECH
UACHTU(UIMPOBATH MPEATIOKEHHBIE OPTraHUYECKHIE BEIIeCTBA

Konrpoabnasa padora Ne 3 CrpykTypa U CBOMCTBA OpPraHUYECKHX
BELIECTB

Pa3znex 5.

Kunernyeckue u TCEPMOAUHAMHYECCKHEC 3aAKOHOMEPHOCTH IIPOTCKAHUA

XUMHUYECCKHUX peaRHI/Iﬁ

Ckopocth
XUMHUYECKHUX
pEeaKkuui.
XUMHYECKOE
paBHOBeCHE

Coaep:xanue yueOHOro MaTepuaJia

CKOpOCTh peakiiuy, €€ 3aBUCUMOCTh OT Pa3IMUYHBIX (haKTOPOB: MPHUPOJIBI
pearupyromux BeIIeCTB, KOHIICHTPAIIMM pPEarupyrolnx BeEIIeCTB,
TEMIIEpaTypbl M IUIOIIAAM PEAKIIMOHHOW TMOBEPXHOCTH. TemnioBbie
3¢ (PEeKTh XUMUUECKUX PeaKnii. DK30- U SHAOTEPMUUYECKUE, PEAKIIUH.
OO6patuMocTh peakiuii. XMMHYECKOe PaBHOBECUE U €r0 CMEIICHHE MO/
JIEUCTBUEM pa3UYHBIX (PAKTOpOB (KOHIIEHTpAIlMs PEareHTOB WJIU
MPOAYKTOB  pEaklMH, JaBJIIEHHE, TeMmIeparypa) Uil  CO3JaHus
ONTUMAIBHBIX YCIOBUU MPOTEKAHUS XUMUYECKUX TporieccoB. [IpuHiumn
Jle [laTense

IIpakTuyeckne 3ansaTusa Ne 8 PemieHne npakTHKO-OpPHEHTHPOBAHHBIX
3aJaHuii Ha aHanu3 (PAKTOpOB, BIMSIOUIMX HA HM3MEHEHHE CKOpPOCTH
XUMHYECKON PEaKIMH, B T.U. C MO3UIMHA 3KOIOTHYECKH 1IeIeCO00pa3HOro
NOBEJICHU B OBITY M TPYIOBOM JEATENBHOCTH B LENAX COXPaHEHUS
CBOEr0 3J0pOBbS M OKpYKawIllled NpUpoAHOW cpenbl. Pemenne
[IPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha NPUMEHEHHE IpuHuuna Jle-
[Ilatenbe nus HAxXOXKACHWS HANpPAaBICHUS CMEILECHUS PaBHOBECHS
XUMHUYECKOH peakUMu U aHamu3 (HaKTOpOB, BIUSIOMIMX HAa CMEIICHUE
XUMHUYECKOTO PABHOBECHUS

JImgHOCTHEIE,
MeTarpeAMETHBIC U
PEeIMETHBIC KOMIICTCHIINH B
coorBeTcTBUM ¢ PI'OC
CpPEIHEro o0IIero
o0Opa3oBaHus,
YTBEP>KJICHHOTO MPUKA30M
MunuctepcTBa 00pa3oBaHUs
u Hayku P® ot 17.05.2012 Ne
413
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Pa3nes 6. PacTtBopsl

Tema 6.1.
ITonsTue o pacTBopax

Conep:kanue y4eOHOT0 MaTepuaJia

PactBopenune kak ¢u3uKo-xuMu4eckuii mporecc. PactBopel. CriocoObl
IPUrOTOBIEHUSI  pacTBopoB.  PactBopuMoctb.  MaccoBas — nois
pacTBOpeHHOro BemecTBa. CMBICH NOKa3aTelsd NPeleabHO JO0MYCTUMON
KOHILEHTPAallUd U €ro HCIOJb30BaHWE B OLEHKE HKOJIOIMYECKOM
0€30MacHOCTH.

[TpaBuiia HK0JIOrMYECKHU LIEI€CO00Pa3HOTO MOBEJACHUS B OBITY U TPYAOBOI
JIEATEIbHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0POBbSl M OKpPYXKarollen
IIPUPOJHOM CpeAbl; OINACHOCTh BO3JACHCTBHS HA JKHUBBIE OpPraHU3MBbI
ONpEIETICHHBIX BEILIECTB.

Pemenne  npakTUKO-OPMEHTHUPOBAHHBIX  PACUETHBIX  33JaHMM  Ha
pacTBOpB,  HUCMOJb3yeMble B  OBITOBOW W MPOU3BOJCTBEHHOU
JeSITEIbBHOCTH YeJI0BEKa

Tema 6.2.
HccaenoBanue
CBOMCTB PacTBOpPOB

Conep:xanue yueOHOro MaTepuaJa

JImuHOCTHEIE,
MeTanpeMEeTHbIE u
MPEJMETHBIC KOMIIETEHIIUN B
COOTBETCTBUH c oroc
CpEIHEero o01ero
oOpa3oBaHus,
YTBEP)KJICHHOTO  MPUKA30M
MunuctepcTBa 00pazoBaHus
u Hayku PO ot 17.05.2012 Ne
413

JlaGopatopHoe 3ansatue Ne 5 JlaGopatopnas paborta «IIpurorosnenue
pactBopoB». [IpuroroBieHue pacTBOPOB 3aJlaHHOW  (MaccoBoif,%)
KOHIIEHTpalMu  (C  NPakTHUKO-OPUEHTUPOBAHHBIMM  BOIIPOCAMH) U
OmnpelereHue  cpeAapl  BOAHBIX  pacTBOpoB. PemeHme 3agad Ha
IIPUTOTOBJIEHUE PACTBOPOB

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEePKAHUE MPUKJIATHOTO MOIYJIA)

Pazgea 7. Xumus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJI0BeKa

XuMmus B ObITY U
IIPOU3BOJCTBEHHON
JeSITeIbHOCTH
4eJI0BeKa

Coaep:xanue yueOHOTo MaTepuaJia

Hoselmme noctrkeHuss XUMAYECKONM HAYKU U XUMUYECKON TEXHOJIOTUU.
Ponp xumum B oOecre4eHMH SKOJOTHMYECKOM, OHHEpPreTUYecCKO H
MUIIeBOW O0€30MacHOCTH, pa3BUTHH MenuluHbl. [IpaBuna moucka wu
aHaJM3a XUMHYECKOW MH(GOPMAIINH U3 PA3TMYHBIX UCTOYHUKOB (HaydHas
U yueOHO-HayyHas JIMTepaTypa, CpeACTBa MacCOBOM MH(pOpPMAILNHU, CETh
HNuTepHeT)

JImgHOCTHEIE,

MeTanpeIMeTHbIE u
MPEeIMETHBIC KOMITCTCHIIUU B
COOTBETCTBUH c oroc
CpEIHETo o01rero
o0Opa3oBaHus,

YTBEP)KJICHHOTO  TMPUKA30M
MunucrepctBa 00pa3oBaHUS
u Hayku PO ot 17.05.2012 Ne
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IIpakTnyeckoe 3ansToe Ne 9 Ilonck u aHanu3 KeMCOB O MPUMEHEHUHU
XMMHUYECKMX  BELIECTB W  TEXHOJOIMH ¢  ydeTtoM  Oyaymiei
npoeCCHOHANBHON ~ JEATENBbHOCTH MO TEeMaM:  BaKHeHIme
CTPOUTENIbHbIE MaTepualibl, KOHCTPYKLMOHHBIE MaTepHalbl, KPacKH,
CTEKJIO, KEepaMHKa, MaTepuaibl Jil 3JIEKTPOHMKH, HaHOMAaTepHallbl,
TEeKCTWJIbHBIE BOJOKHA, MWCTOYHMKH SHEPruM, OpraHU4Yeckue u

413

MUHEpaIbHBIC YI0OpEHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBASI XHMHSI. 4
3amwura: [IpencraBnenue pe3yabTaToB pelIeHUs KeHCoB B (popMe MUHU-
JIOKJIaJ1a ¢ MPEe3EHTalHEM.
Ilpogheccuonanbho-opueHmuposannoe cooeprcanue.
[Tonck W aHanM3 KEWCOB O TMPUMEHCHHH C Y4ETOM OymyIieH
npodeccnoHaNbHOM AEATEeNbHOCTH MO TeMaM: XUMUsl B HedTerazoBoii
oTpaciii, XuMus He()TH U rasza.
IIpome:xxyTouHasi arTecTanus o gucuumnanne (auddepeHupoBaHHbIH 324eT) 2
Bcero 78
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3. YCJIOBUSI PEAJIM3AIIMA TPOTPAMMBI  YUEBHOW
TV CHUILIAHBI

3.1 TpeboBaHuss K MHUHHMMAJIBHOMY  MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecreyeHN 0 y4eOHOM TUCIUTIIUHbI:

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, J1abopaTOpuM XUMHUU JJI1 TPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA,
MPaKTHYECKUX, JJAOOPATOPHBIX 3aHATHH, B TOM YHWCJIE TPYIIOBBIX, MHAUBUIYATIbHBIX,
MACbMEHHBIX, YCTHBIX KOHCYJIbTAIlUM, TEKYIIErO0 KOHTPOJS M IMPOMEKYTOUHOU
aTTECTaIUH.

O6opynoBanue:

- pabouee MeCcTo Mperno aBaTes;

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

- TOCKa yYCHUUIECKasl.

Texaudueckue cpeacTra 00ydeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HArNIIHBIE  TOCOOMS:  IUIaKaThl, y4eOHO-HArJIsAJIHBICE  TIOCOOHS,
obecrieunBaroIMe TEMaTUUECKUEe ULTFOCTpAIMU 10 pabodelt mporpaMMe JUCHHUILUIHHBI,
B TOM YHCJIE, BUC0-ayIN0 MAaTePHUAJIbl, KOMITbIOTEPHBIE ITPE3CHTAIUH.

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. AxdunorenoBa, WM.B.Xumusa: y4yeOHMK M NPAKTUKYM [UIsI CPEIHETO
npodeccruonaibHoro o6pazosanus/ M.B.Audpunorenona, 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: yueOHuUK /A.Vl. ApTeMeHKo.- 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. Aundunorenoa, A. B. babkos, B. A.
ITonkoB.- 2-¢ u3n., ucnp. u gom.- Mocksa: MznarensctBo FOpaiit, 2020.- 291 c.-
https://urait.ru/

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

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

6. Apremenko A.W. Opranndeckas xumusi: yaeOuuk /A.H.ApTremenko.- 5-e uzj.,
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 (OOpa3oBaTeIbHBINA CANUT JIJIS IIKOJILHUKOB).

MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 10 OCBOEHUIO THCITUTLTHHBI

11. Metoandeckue yka3aHus sl OOyJarOIINXCS O BBIMOTHEHUIO MPAKTHIECKIX
pabor.

12. Meroanueckue yka3zaHus JJisi 00y4daroluXcsl 0 BRIMOJIHEHUIO Ja00paTOPHBIX
pabot

12.  Metoauyeckne yKazaHus I OOy4YalOIIMXCA IO  BBITOJIHEHHUIO
CaMOCTOSITEJIbHBIX padoT
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHMSI TYUYEBHOM

NCHUIIJIMHBI

4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTnl 00yueHus

DopMbI U METOBI
KOHTPOJISl M OLleHKH
pe3yabTaToB
o0yueHmust

JUYHOCHHbIE:
- OCO3HaHWEe OOyYalOIIMMHUCS  POCCHHMCKON  TpakIaHCKOH
UJCHTUYHOCTH;
- T'OTOBHOCTb K CaMOpPa3BUTHUILO, CaMOCTOATCIIbHOCTHU u
CaMOOIPEIEIICHHUIO;

- HAJIMYUE MOTHBAIIMU K 00YUYEHHUIO U JINYHOCTHOMY Pa3BHUTHIO;

- LEJICHANPaBICHHOE Pa3BUTHE BHYTPEHHEW MO3ULMU JIMYHOCTH
Ha OCHOBE JYXOBHO-HPABCTBEHHBIX LEHHOCTEN HapoJoB Poccuiickon
denepaluy, HCTOPUYECKUX U HALUMOHAIBHO-KYJIBTYPHBIX TpPaJULIMM,
(hOpMHPOBAHHE CHCTEMbI 3HAYMMBIX IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILHUOHHOTO MHPOBO33pPEHHUs, MMPABOCO3HAHUS, SKOJIOIMUYECKOU
KYJIBTYPBI, CIIOCOOHOCTH CTaBUTH IIEJIA U CTPOUTD KU3HECHHBIC TUTAHBL;

- YYBCTBO TOPAOCTH M YBaXXEHUS K HCTOPUU MU JOCTUKEHUSIM
OTEYECTBEHHON XMMHYECKON HAYKW; XUMUUYECKU TPAMOTHOE NTOBEJICHHE B
npodeccuoHaNbHON JIeATENBbHOCTH M B OBITY MpU OOpalieHHH ¢
XMMHYECKUMH BEILIECTBAMH, MaTEpUaAIaMU U MPOLIECCAMU;

- TOTOBHOCTh K TMPOJOJDKEHUIO OOpa3oBaHMUS U TOBBIIICHUS
kBanukanyu B H30paHHOW NPOPECCHOHATBHOW JESTENIbHOCTH U
00BEKTUBHOE OCO3HAHHUE POITU XUMUYECKUX KOMITETEHIIHI B 3TOM;

- YMEHHE HMCIOJIb30BaTh JTOCTHKEHUS COBPEMEHHON XHMHUYECKOUN
HAyKl W XUMHYECKUX TEXHOJOTUH [UJIsl TOBBIIIEHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO  Pa3BUTHUA B  BBIOpaHHOW  MpodecCHOHATBHOU
JEATEIIbHOCTH;

MemanpeomemHbie:.

- OCBOCHHBIE OOYYAIOIIUMUCS MEXKIPEAMETHbIE TIOHATUA U
YHUBEpCaJbHbIe y4eOHbIE NEUCTBUS (pEryisiTUBHBIC, TO3HABATEIbHBIE,
KOMMYHUKATUBHBIE);

- CIOCOOHOCTh MX UCIIOJIB30BAaHUS B TIO3HABATEIbHOW U
COLMAJIbHOW MIPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO
U OCYIIECTBJICHHUIO Yy4Ye€OHOW JIesATEeIbHOCTH, OpraHU3aIlMH Yy4eOHOTO
COTPYTHUYECTBA C MENArOTHYeCKUMH PAOOTHUKAMU M CBEPCTHUKAMH, K
YYaCTHIO B IOCTPOCHUH WHIUBUAYATHHON 00pa30BaTeIbHON TPACKTOPHUH;

- OBJIaJICHUE HABBIKAMH Y4€OHO-HCCIIEI0BATENbCKON, TPOSKTHON U
COITMAJIBHOM ASSITEIBbHOCTH;

- HUCHOJIb30BaHWME  PAa3NUYHBIX  BHJOB  IO3HABaTEIbHOM
JESATETLHOCTH U OCHOBHBIX HMHTEJUICKTYaIbHBIX OIeparuid (MMOCTaHOBKH
3amaun, GOpPMYIUPOBAHUS THUIIOTE3, aHalW3a W CHHTE3a, CPaBHEHUS,
0000IIeHNS, CHUCTEMAaTHU3aIlii, BBIABJICHHUS MPUIHMHHO-CIEACTBEHHBIX
CBsI3€H, TOWCKA aHAIOTOB, (DOPMYITHPOBAHHS BBIBOJOB) ISl PEIICHUS
MOCTABJICHHON 3aJayd, NPUMEHEHHE OCHOBHBIX METOJOB TO3HAHMS
(HaOnrofeHusl, HAyYHOTO OKCIEPUMEHTA) Ui HW3YYCHUS Pa3IHYHbIX
CTOPOH XUMHUYECKUX OOBEKTOB W IPOIECCOB, C KOTOPHIMH BO3HHKAET
HE0OXOIMMOCTh CTAIKUBATHCS B MPOECCHOHATBHON cdepe;

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBITIOJTHEHUE
nabopaTopHOH
paboTsI;

- BBITIOJIHEHHUE
MPAaKTUYECKOM
paboThI
(MHAMBUYaTTbHAS
dhopma paboThI)

OneHka BBIMOTHEHUS
CaMOCTOSITEIIBHOMN
paboTHI.

[Ipomexxyrounas
aTTecTamus B popme:

1 cemectp - npyrue
(hopMBI KOHTPOJIS
(cpennuii Gann no
TEKYIIUM OI[CHKaM
yCIIEBAEMOCTH)

2 cemecTp —

g depeHIPOBaHHBIN

Meron npoBeneHus
IIPOMEKYTOUHOU
aTTecTanuu 2
CEMECTpa: BBIIIOJIHEHUE
KOMIUIEKCHOTO 3aJJaHus

22




- HUCIOJb30BaHUE PA3JIMYHBIX HMCTOYHHMKOB Ui TOTy4YEHUS
XUMHAYECKOH WH(pOpMalUK, yMEHHE OLEHHTbh €€ JOCTOBEPHOCTh IS
JOCTUKEHHS XOPOILIUX Pe3yNbTaToB B MpodeccHoHaIbHOU cdepe;
npeaMeTHbIE:

- c(OPMUPOBAHHOCTD MPEACTABICHUN: 0 MaTEepUATIHLHOM €IUHCTBE
MUPa, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBICHUN MPHPOJIBL; O MECTE U
3HAYEHUH XUMHH B CHUCTEME EeCTECTBEHHBIX HAyK U €€ poju B
00eCTeYeHNH yCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA: B PEIICHUH MPOOIeM
9KOJIOTMYECKOM, SHEPreTHYeCKON U MUILEBOI 0€30IMacHOCTH, B Pa3BUTUHU
MEUIIMHBI, CO3/IaHUN HOBBIX MATEPUAIOB, HOBBIX UCTOYHHKOB DHEPTHH,
B 00€CreueHNN palMOHAILHOTO MPUPOIONOIb30BaHus, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OOMIEeH KYIbTYyphl YEIOBEKAa, a TAKKE SKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpelie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraolue TMOHATUS (IOMOJMHUTEIPHO K CHCTeME IOHATUMN
0a30BOr0 YpOBHSI) - W30TOIIBI, OCHOBHOE W BO30YKIECHHOE COCTOSHHUE
aToMa, THOpUAM3AIIHs aTOMHBIX OpOUTaNlel, XUMUYeCKas CBA3b («G» U «TT
— CBsI3bY», KpATHBIC CBSI3M), MOJIAPHAS KOHIEHTpAIUsS, CTPYKTypHas
dbopmyna, wuzoMepus (CTpyKTypHasi, TeoMeTpuueckas (LHC-TpaHC-
W30MEpHsi), THIBI XUMUYECKHUX pPEaKIuii (roMo- W TeTePOTCHHEIE,
oOpatuMble W HeoOpaTUMBIE), pPacTBOPbI (MCTUHHBIC, JIUCIEPCHBIC
CHCTEMBI), KPHCTAJUIOTHAPATHI, CTENEHb JIUCCOIMALUH, JIICKTPOIIN3,
KPEeKMHT, pU(POPMHUHT); TEOPUU U  3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33pDEHUYECKHE 3HAHWSA, JIeKAIME B  OCHOBE IOHUMAaHHS
MPUYUHHOCTY M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHUI, COBpPEMEHHBIC
MPEJCTAaBICHUS O CTPOCHWHU BEUIECTBA HA aTOMHOM, MOJICKYIISIDHOM M
HAJMOJICKYJIIPHOM YPOBHSIX; IMPEACTABICHUS 0 MEXaHH3MaX XUMHUICCKUX
peaknuii, TepMOJAMHAMUYECKUX M KUHETHUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUS, O XHUMHYECKOM pPABHOBECHUH, JTUCTIEPCHBIX CHCTEMax,
(dakToNOrMuecKue CBEIEHUS O CBOWCTBAaxX, COCTaBe, IONYyYECHUH U
0€30MaCHOM  WCIIOJIb30BAaHWHM ~ BAXXHEWIIMX  HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOHN EATeIbHOCTH YEeTIOBEKa;
OOMIIMX HAyYHBIX MPUHITUIAX XHUMHYECKOTO TMPOM3BOACTBA (Ha mMpumepe
MPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaka, METaHola, mepepaboTKu
He(TH);

- c(OpMUPOBAHHOCTh YMEHUI BBISABIATH XapaKTEpHbIE MPHU3HAKU
U B3aWMOCBSI3b HM3YyYCHHBIX TIOHATHUH, TPUMEHSATH COOTBETCTBYIOIINC
MOHATHSI TPU OMHMCAHUU CTPOSHUS U CBOMCTB HEOPraHWYEeCKUX U
OpPraHWYECKUX BEIIECTB M WX NPEBPAIICHHI; BBISBIATH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C TOHATUAMU U TPEACTABICHHUSIMH JIPYTHX
MPEeIMETOB /sl 00Jiee OCO3HAHHOTO MMOHUMAaHUS W O0BSICHEHHUS CYIIIHOCTH
MaTepUaIbHOTO €IMHCTBA MHpPA; UCIIOJIB30BATh CHCTEMHBIC XHMHUECKHE
3HaHHUS JUIS OOBSCHEHUS W IPOTHO3UPOBAHUS SBJICHHHA, HWMEIOIIHX
€CTECTBEHHOHAYYHYIO IPUPOTY;

- cOpPMHPOBAHHOCTh YMEHHI WCIIOIB30BaTh HAUMEHOBAHUS
XUMUYECKHX COEAMHEHHH MEeXIyHApOJHOIO COI03a TEOPEeTHUECKOW H
MIPUKJIAHON XUMHUH W TPUBHAILHBIC HA3BAHUS BEIICCTB, OTHOCSIINXCS K
W3YYCHHBIM KJIacCaM OPTaHUYECKUX M HEOPraHWYEeCKUX COCIMHEHUN;
WCTIOJh30BaTh XMUMHUYECKYI0 CHMBOJIMKY Ui COCTaBJICHUS (Qopmyl
HEOPTraHMYECKUX  BEIIECTB,  MOJEKYSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIlEHHbIX U CKEJIETHbIX) (OpMYyJl OpraHMYECKHX
BEIIECTB; COCTABISATh YPABHEHHSI XUMUYECKUX PEAKIIUN U PaCKPBIBATh MX
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CYLIHOCTb: OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOro OajaHca 3THX peakUui; peaklUuil HOHHOIO
oOMeHa NyTeM COCTaBJICHHS WX IIOJHBIX U COKpPALICHHBIX HOHHBIX
yYpaBHEHMI; peakifii TUAPOJIH3a, peaKiuil KoMIuiekcooOpa3oBaHus (Ha
npuMepe TUAPOKCOKOMIUIEKCOB IIMHKAa W alIOMUHUSA); TOATBEPKAAThH
XapaKTepHble XHMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIUMU
SKCIEPUMEHTAMM U 3aIUCAMU YPABHEHU XUMUYECKUX PEAKLIUN;

- c(OpMHPOBAHHOCTD YMEHUH KJIacCU(UIPOBATH
HEOPraHWYECKHEe W OpPraHMYECKHE BEUIECTBA M XMMHMUYECKHE pEaKIMH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU JJIS KIIACCH(PHUKAIUN
U3Y4aeMbIX XHMHUYECKUX OOBEKTOB; XapaKTepH3oBaTb COCTaB U
BaKHEHIIME CBOWCTBA BEILECTB, IMPUHAMISKALUX K OINPEACICHHBIM
KjlaccaM M TpyInaM COeQUHEHHH (IIpoCThle BEIIeCTBA, OKCH/IBI,
THJIPOKCHUBI, COJIH; YIJIEBOAOPO/bI, TPOCThIe 3(PHUPHI, CIIUPTHI, (HEHOIIBI,
aNbJIETU/Ibl, KETOHbI, KapOOHOBBIC KHUCIIOTHI, CIOXHBIC 3(PUPBI, KUPBI,
YTJIE€BO/IbI, aMUHBI, aMUHOKHUCIIOTHI, OCJIKH); IPUMEHSTh 3HAHUS O COCTaBe
MU CBOMCTBaX BELIECTB MJIA 3KCIEPUMEHTAJIbHONM MPOBEPKU TUIIOTE3
OTHOCHUTEIIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHUYECKHUX PEaKUUd U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBICHUS;

- c(OpMHUPOBAHHOCTh YMEHHUH MOATBEPKIAaTh Ha KOHKPETHBIX
mpuUMepax  XapakTep  3aBUCMMOCTH  PEAKIMOHHOM  CIOCOOHOCTH
OpPraHMYECKUX COEAMHEHUN OT KPAaTHOCTH U THUMA KOBAJEHTHOM CBS3U
(«o» M «m — CBSI3b»), B3AUMHOT'O BJIMSIHMSI aTOMOB W TPYII aTOMOB B
MOJIEKYJIaX; a TakKke OT OCOOCHHOCTEM pealn3alMd pa3IMdHbIX
MEXaHU3MOB MPOTEKAHMS PEAKIUH;

- chopMUPOBAaHHOCTH YMEHHH XapaKTEpPH30BaTh HIIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U BO30YKICHHOM COCTOSHUHM) U HOHOB
XUMHUYECKUX 3JeMeHTOB 1-4 mepuonoB Ilepuogmueckoit cucremsr [1.W.
MenzeneeBa U UX BaJ€HTHbIE BO3MOXHOCTH, MCIOJIb3YSl MOHATHUS «S»,
«p», «d-dMEKTPOHHBIE» OPOUTANU, IHEPIeTUUECKUE YPOBHU; OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHUsI CBOMCTB XUMHYECKHUX DJJIEMEHTOB U
00pa3yeMbIX UMU COETMHEHUI 110 TIEpHUOiaM U TPYIIaM;

- BJIaJICHUE CHCTEMOH 3HAHMH O METOJaX HAay4YHOIO IO3HaHUs
SIBJICHUI NPUPOJIbI, UCTIONIb3YEMBIX B €CTECTBEHHBIX HAayKax M YMEHUSMHU
MPUMEHSTh 3TU 3HAHUS IPU SKCIIEPUMEHTAIBLHOM HUCCIIEI0BAaHIH BEIIECTB
U A7 OOBSICHEHHS] XUMUYECKUX SIBICHUH, UMEIOIUX MECTO B MPHPOJE
MPaKTUYECKON AESITEIbHOCTH YEJIOBEKa M B IIOBCETHEBHOM KU3HU;

- cQOpMHUpPOBAaHHOCTH YMEHHH TPOBOAUTH  pacueThl IO
XUMUYECKUM (opMyslaM U YpaBHEHUSM XUMHUYECKHUX peakIHil ¢
UCIONIb30BaHWEM  (PU3MYECKMX BEJIMYMH (Macchl, o0bemMa Ta3o0B,
KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: pacyeThl MO0 HAXOXJACHUI0O XUMUYECKOW (QOopMysbl BEIIECTBA;
pacueTsl Macchl (00beMa, KOJIMYECTBa BEIEeCTBA) MPOJYKTa pPEaKIIHH,
€CJIM OJIHO U3 UCXOJHBIX BEIIECTB JaHO B BUJIE PacCTBOpaA C ONPENEICHHON
MacCOBOM J0JIel pacCTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE (MMEET
MIPUMECH); pacdyeThl MAacCOBOW WM OOBEMHOH JOJMM BBIXOAA MPOAYKTa
peaKIu; pacyeThl TEIIOBOTO 3P dekTa peakiuii, 00beMHBIX OTHOIIECHUN
ra3os;

- ¢hOPMHUPOBAHHOCTh YMEHHI MPOrHO3UPOBATh, aHATU3UPOBAThH U
OLIEHUBATh C TO3UIMHA SKOJIOTWYECKOH OE30MacHOCTH IOCIEACTBUS
OBITOBOM U TPOW3BOJICTBEHHOW JEATEIHHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepaboTKON  BeIIeCTB; WCHONIb30BaTh TMOJNYYEHHBIC 3HAHWS IS
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MPHUHATUS TPAMOTHBIX PEUICHUH TpOOJIeM B CHUTYaIUsX, CBSI3aHHBIX C
XUMUECH;

- c(OpPMHUPOBAHHOCTh YMEHHUH CaMOCTOSITEJIHbHO IUIAHHPOBATH U
NPOBOANTh XUMHYECKUN IKCIIEPUMEHT (TIOJyYCHUE M M3YYCHHE CBOMCTB
HEOPTaHUYECKUX W OPTaHHUYECKUX BEIICCTB, KAYECTBCHHBIC PEAKIIMU
YIIICBOJOPO/IOB  PA3JIUYHBIX  KJIACCOB M KHUCIOPOACOICPIKAIINX
OpPraHWUYECKUX BEIICCTB, PEHICHUE OKCICPUMEHTAIbHBIX 33134 110
pacro3HaBaHHIO HEOPraHWYECKMX W OPraHMYeCKHX BELIECTB) C
COOJIFOJICHHEeM TpaBHJI 0O€30MacHOr0 OOpalleHHuss C BeUIeCTBAMU U
nabopaTopHBIM 00OpyIOBaHUEM, (OPMYITUPOBATH IEIH HCCIICIOBAHMUS,
NPEJOCTABIIATh B  pa3iuyHOW (opMe pe3ynbTaThl 3KCIIEPHMEHTA,
aHAJIM3UPOBATh U OLICHUBATH HX JJOCTOBEPHOCTD;

- c(OPMHUPOBAHHOCTh YMEHHUI OCYILECTBIISATH II€JICHANPABICHHBIN
MOMCK XUMHUYECKOW WH(POPMALIUU B PA3IMYHBIX UCTOUYHUKAX (HAy4dHAs U
y4eOHO-Hay4YHasl JIMTEparypa, CPeICTBa MacCcOBOW HH(OpMAIUK, CETh
WuTepHer W apyrue),KpUTHUSCKH  aHAIM3UPOBATh  XHMHYECKYIO
uHpopMaIHIo, repepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHU C
IIOCTaBJIEHHOW yueOHOI 3a/1a4eii;

- chopMHpPOBaHHOCT, ~ yMEHUH  OCO3HaBaTh  OIACHOCTb
BO3J/ICHCTBUSI HA KMBBIC OPraHU3MbI ONPEICIICHHBIX BEIIECTB, MOHUMAsI
CMBICIT TTOKa3aTellsl MPEISIbHOM TOMYCTUMOM KOHIICHTPAINH, U MOSICHATh
Ha MpUMEpax CrocoObl YMEHBIICHUS U TPEIOTBPALICHUS MX BPEIHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKA.

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

IMoka3aTenn U KPUTEPUU OLCHUBAHUS KOMIIETEHIIMH
[TokazaTenn W KpPUTEpUM OLICHUBAHUA KOMIIETEHIHM, OINUCAHWE KAl
OIICHUBAHUS COJEPKATCS B MPUJIOKeHuu 1.

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

MeToanueckue MaTepuasbl
Meronuyeckue mMaTepuainbl, OINPENEIAIOINE MPOLEypbl OLICHUBAHUS 3HAHUM,
YMEHHM,  XapakTepusyloumx (GOpMUPOBAHHME  KOMIIETEHIMM,  cojepxaTcsi B
NpUIoKeHuu 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 aTTecTanuu: 1uddepeHIMPOBaHHBIN 3a4eT (2 cemecTp).
1.2. Cucrema oueHUBAHHS Pe3y/IbTATOB BbINOJHEHHUS 3aJaHU

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

JIOCTOBEPHOCTH OIICHKH — OIICHUBACTCS YPOBCHb CQOPMUPOBAHHOCTH 3HAHWM, YMCHHH,
MPAKTUYECKOTO OIbITa, OOMMX M MNPO(EeCCHOHATBHBIX KOMIIETEHIIMH, MPOJAEMOHCTPUPOBAHHBIX
O6y‘-IaIOHII/IMI/IC$I B XO/1€ BBIIIOJIHCHUA 3a1aHUA,

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

HAJeKHOCTH OLEHKH — CHCTeMa OLIEHWBaHUs BBINIOJHEHUS 3aJaHUN JOJDKHA 001ajarh
BBICOKOW CTEIMEHBI0 YCTOWYMBOCTH IPU HEOJHOKPATHBIX OICHKAaX YPOBHS CHOPMUPOBAHHOCTU
3HAHUN, YMEHUH, MPAKTUYECKOTO OMBITA, OOIINX U MPOPECCHOHATBHBIX KOMIIETEHIIUI 00yYaronnXcs;

KOMIIVIEKCHOCTH OILICHKH — CHCTEMa OICHHMBAHUS BBIIIOJITHCHUA 3aﬂaHHﬁ JOJI2KHA ITO3BOJISATH
WHTErpaTUBHO OIICHUBATh 00IIKE U MPOPECCHOHATbHBIE KOMIIETCHIIUN 00yUYaIOIUXCs;

00BEKTUBHOCTHU OICHKUM — OICHKA BBbINOJHCHUA KOHKYPCHBIX 3aﬂaHHﬁﬁ JOJI’KHa OBITH
HE3aBHUCHUMOH OT  OCOOCHHOCTeH  mpodeccHoHaNbHOM  OpPHEHTallMM WM  HPEIIOYTCHHMA
npernojaBaTesiei, OCYIECTBISIONINX KOHTPOJIb WIH aTTECTAlHIO.

[Ipu BBINOSHEHNUHU MPOLIEAYP OLEHKH 33aJJaHUI UCIIOJIb3YIOTCS CIIEAYIOIINE OCHOBHBIE METO/IbI:

- MCTO/] pacucTa NNEPBUIHBIX 6EUIJ'IOB;

- METO/JI pacueTa CBOJHBIX OaJIIOB.

PGSYJ'II)TaTI)I BBITTOJIHEHU L 3a)1aH1/1171 OLICHUBAKOTCA B COOTBCTCTBUH C p33pa60TaHHI)IMI/I
KPUTEPUSAMH OLIEHKH.

Hcnonp3yetcs nsatu OanbHas 1IKaja JUIsl OLEHUBAaHUS Pe3yIbTaTOB O0yUEHHUS.

[lepeBon msiTu GaNbHOM IMIKANBI yU4eTa Pe3yabTaTOB B MATH OABHYIO OIEHOYHYIO IIKAIY:

Ouenka KosanyectBo 6a/1510B, HAaOpaHHBIX 32
BBINIOJIHEHHE TEOPETHYECKOr0 M NMPAKTHYEeCKOr0
3alaHus, CPEeAHUI 0AJIJI 10 UTOraM ATTeCTALNH

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 NPABUJILHLIA OTBET M MOTYEPKHH €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;
. Kuciora.

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 mienounoi 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.

DNEKTPOIUTUUECKYIO 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;
«M3BeCTKOBOE MOJIOKOY;
Tyman.

o

18. MexaHu3M JeKTPOIUTHYECKON JUCCOLUAITIH ObLT OTKPBIT:
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 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKAY COAEPKAHNEM INMEepPBOr0 W
BTOPOro CTOJ00B. OTBET 3anUChIBACTCSH B TA0JIHILY.

21.YcTaHoBUTE COOTBETCTBUE MEXKAY (DOPMYIION BElIeCcTBa U KIacCOM/TPYIIIONH,
K KOTOPOMY(-0i1) 3TO BEIIECCTBO MPUHAJICKHUT: K KOKI0N MO3UIINH,
0003HaYeHHOM OYKBOIi, MoAOEpPUTE COOTBETCTBYIONIYIO MO3UIUI0, 0003HAYEHHYIO

U (po.

®OPMVYIJIA BEHIECTBA KJIACC/TPVYIIIIA

A) NH4HCO3 1) conu cpegnue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) OKCHJIBI HECOIe00pasyIonue

4) COJTM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBHE MEXAY (OPMYJIOi BellecTBa U KJIacCOM/TPYIIION,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
0003HaYeHHOI OYKBOH, MoAOEpUTE COOTBETCTBYIOLIYIO MMO3ULINI0, 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 MEXIY Ha3BaHHWEM BEIIECTBA U KJIACCOM/TPYIIIOH,
K KOTOpOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KaXKIOW MO3UIUH,
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 MPUHAMISKHUT: K KOKJI0W MO3UIINH,
0003HaYeHHOM OYyKBOH, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUIO, 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
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B 3aanusix 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 YrOI NPH SP'—THOPHIM3AIME SIEKTPOHHEIX 0OIAaKOB
COCTAaBJISIET

26. IlpomoipkuTe NpeIoKEHHUE: BEIECTBA OJIMHAKOBOTO COCTaBa, HO PA3JIMYHOrO CTPOCHHUS C
pa3IUYHBIMU CBOWCTBAMHU HA3bIBAIOT)

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

28. IlpogomkuTte mpeiokKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOIICHHUIO IPYT K IPYTY 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

3agauu:

1. B 40 r auctwinupoBaHHOM BOABI pacTBOpwIM 2 T xyopuaa Hatpus. Paccuuraiite
MacCOBYIO JIOJIIO COJIM B IIOJyYEHHOM pPacTBOPE.

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

3. CKOJIKO BOJBI U COJIM HY)KHO B35Th, 4TOOBI mpurotoButh 250 r 10 %-ro pactBopa
HUTpaTa HaTpus?

4. B 1 xr 60 %-ro pactBopa conu go6asunu 50 r 3Toi conu. KakoBa MaccoBas 1071 cou
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH J0 IECATHIX.

5. OmnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro OT B3aumoneicTBus 10 r xmopuaa
HaTpHUsI U HUTpata cepedpa.

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

7. Cwmemainu 25 0 r pacTBOpa MOBapeHHOM COJIM ¢ MaccoBoil nosei 15 % u 30r pactBopa ¢
MaccoBoit goneit 20 %. Onpeaenute MacCoBYIO JTOJIIO B TIOJIYY€HHOM PacTBOPE.

8. [Tpu B3aumopeicTBUN KalbIus ¢ BOJoN oOpazoBanock 0,3 MOJIb T'MIPOKCHIA 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.
Omnpenenure 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 «TecTHpOBaHUE» OIpPENENeTCs MPOCTHIM CYMMHpPOBaHMEM OajuloB 3a
MpaBWJIbHBIE OTBETHI Ha Bompockl. O/IuH 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;

- NP OTBETE€ Ha BONPOC HA YCTAaHOBJIEHHE IPABUIBHOM IOCIEJOBATEIBHOCTU YCTaHOBJIEHA
IIpaBWJIbHAS [TOCJIEA0BATEIBHOCTD
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- IpY OTBETE Ha BOIPOC HA YCTAHOBJIEHUE COOTBETCTBHUSI, €CJIM COIMOCTABICHUE MPOU3BEICHO
BEPHO I BCeX Map.

KpnTepml OLICHKHU PE3YyJbTATOB BLINMMOJHCHUA 3aJaHUA «KTECTUPOBAHUE»

Komn-Bo MaxkcuManbHBIN Oast
BOIPOCOB
1 | Paznen 1.00mas u Heopranudeckasi XuMus 20 20*0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOro 30 3,0
Ne|  Kpurepuu oueHKH pe3y/ibTaTOB BHINOJHEHHS MPAKTHYECKOI0 bannsl B cooTBEeTCTBUM
3alaHus C KPUTEPUSMHU 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
- yclioBHe 3a1aHusi 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 PEIICHUH 3a/1a4
- BepHO O00O3HAYCHBI CHMBOJBI B YCIOBUHM 3aJadyd, JOMymieHa | 0,2
HETOYHOCTH B (DOPMYJIax, HCIOIb3yEeMbIX B PEIICHUH 3a]ja4i
- JomymieHa | HETOYHOCTh MpU O003HAUEHHWH CHUMBOJIOB B YCJIOBHH 0,1
3aja4d, 1 HETOUHOCTh B (POPMYJIaX, UCIOIb3YEMBIX B pEIICHUH 33JJaul
- jgonyuieHo 2 u 0ojiee HETOYHOCTU NMpH 0003HAUYEHHWU CHMBOJIOB B 0
YCIIOBMH 3ajiauu, 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 XUMHUYECKHUX dbopMyi,BepHast paccTaHOBKA
K03 PUIMEHTOB, MaTeMaTHUECKUIl pacuéT MpPaBMIIBHO MOAOOpaHHBIX
K02 (UIIMEHTOB HPEIIeHNE 0 XUMHUECKOH Gopmyie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAMHUI U3MepeHUsI PU3NUYECKUX BEJIMYUH B MaxkcumasbHbIi 6aJ11
Mexaynapoanyrw cucremy exunun (CH) —0,3 6anna
- BEpHO IepeBelIeHbl pacyueThl MEepeBOJia BCEX EIUHHIl H3MEpeHUs] 0,3
busnyeckux BennynH B MexayHapoanyto cuctemy eaunuil (CH1)
- pomymieHa |1 ommOKa MpH NPOBEIEHUM pacyeTa MepeBOoAa €IUHUI] 0,2
u3MepeHus: GU3NIECKUX BEIWYHH B MEXTyHAPOTHYIO CUCTEMY €IHHUI]
(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 3a1a4H MakcuMaJibHBbIH 0211
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— 0,4 6anaa

- BEpHO U IOCJIEAOBATENBHO 3aHCaHbl Bce (POPMYITBI B COOTBETCTBUH C
CUMBOJIUKOH, HEOOXOAMMBIE Il  yCTAHOBJIGHHUS  COOTHOIICHUS
CYIIECTBYIOILETO MEXAY (PU3NIECKUMHU BETUINHAMH

- IPaBUJIBHO COCTABJICHbl YPABHEHUS, CBA3BIBAIOLIME XHUMHUYECKUE]
BEJIMYUHBI

0,4

- BECPHO, HO HETIOCJICAOBATCIIbHO 3allMCaHbI (bOpMy.]'IBI B COOTBCTCTBHHU C
CHMBOHHKOﬁ, HGO6XOIII/IMOI>’I JJIA YCTaHOBJICHU COOTHOIICHMA
CYIIECTBYIOLIETO MEXKAY XUMHNYCCKUMHA BCIIMYNHAMU

- IHpaBWJIBHO COCTABJICHBI YPAaBHCHHA, CBA3BIBAIOIIUC XUMHUYCCKUC
BCJIMYHHBI

0,3

- (dopMyIIBl 3amKMCcaHbl OCIE0BATEIBHO, HEBEPHO 3anucana hopmya)
B COOTBETCTBHM C CHUMBOJIUKOW, HEOOXOAMMOHN [JIsi YCTaHOBIICHUS
COOTHOUIEHUS CYIIECTBYIOMIETO MEX 1Y XUMUYECKUMHU BEIMYMHAMU

- JIOTMyIlleHa OJHAa OIIMOKa TIIPH COCTaBICHUH YpPaBHEHUHN,)
CBSI3BIBAIOIINX XUMHUYECKHUE BETUINHBI

0,2

- (¢opMysbl 3alMCaHbl HEMOCIEI0BaTeIbHO, HEBEPHO 3amucaHa |
dbopMyaa B COOTBETCTBHHM C CHMBOJIMKOM, HEOOXOIMMOM Jis|
YCTAQHOBJICHHSI COOTHOIICHUS CYHICCTBYIOIICTO MEXIY XUMHUYECKHMH
BCIIMYNHAMU

- JOMyIIeHa OJHa OmKOKa TIPU COCTABICHHM YPaBHEHUH,
CBA3BIBAIONINX XUMHWYCCKHUEC BCIINYNHBI

0,1

- Bce (JOpMYJIbI 3alMCaHbl HEBEPHO
- JIomyuleHbl oOlMOKa MpU  COCTaBIEHWUM BCEX ypaBHEHUH,
CBSA3BIBAIOLINX XMMUYECKUE BETUYNHBI

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

MakcuMAJIBLHBIA 0211
— 0,4 6any0B

- BEpPHO TIPOW3BEIEHHI BCE MATEMATHYECKHUE paCYeThl 10 BCEM
XUMHYECKUM (opMyrnaM B COOTBETCTBUU C EIWHUIIAMH H3MEpPEHUH
xumuuecknx BenuuuH (CH);
- BCE pe3yNbTaThl MAaTeMAaTUYECKUX PACUETOB COAEpKaT  IU(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|
BennunH (CU),

- B OJJTHOM pe3yJbTaTeé MaTEeMaTHUYECKOTO pacyera COJEPKUTCS TOJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO MPOU3BEICH MaTeMaTHUECKU pacder mo | XHMHUYEeCKOH|
dbopmyiie, HO B COOTBETCTBHHU C €IHHHUIIAMH HM3MEPEHHUH XMMHUYECKHX|
BennuuH (CH);

- B OJIHOM pe3yJibTaTe MaTeMaTHYECKOTO pacyeTa COACPIKHUTCS TOIBKO
ero ¢ poBoe 3HAUCHUE

0,2

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

- BCE pe3yiabTaTbl MAaTE€MaTUYECKHX pacyeTOB COAEPKAT TOJIBKO]
11M(POBbIE 3HAYECHHUS

0,1

- HCBCPHO NPOU3BCACHBI BCC MATCMATUUICCKHUEC 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 MOCIIEe0BATEIbHO, CBSI3HO, JIOTHYHO,) 0,2

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

- HE3HAYUTEJIbHO HapylleHa MOCIeI0BaTeIbHOCTh, JIOTUKA 00BICHEHUS] 0,1
pelleHus 3a/1aHUs, BBIBOJIBI apPTyMEHTHPOBAHBI U 00OOCHOBAHBI; CTY/ICHT

UCIBITHIBACT HE3HAYUTENbHBIC 3aTpyJaHEHMUS, oTBeuas HA
COITYTCTBYIOIIIE BOIPOCHI

- 3HAUMTEJIBHO HaApYyIIEHA IOCJIENOBATEIbHOCTD, JIOTMKA OOBSCHEHUS] 0

pemieHus: 3afaHusi (CTYACHT HE MOXET OOBSICHUTb, KaKUM O0pa3oM
NpUIIeNl K PEIICHUIO 3a/JaHusi), BBIBOABI HE MOTYT CUHTAThCSH]
apryMEHTUPOBAaHHBIMU U OOOCHOBAHHBIMH; CTYJIEHT HCIIBITHIBACT|
3HAYMTEJIbHBIC 3aTPY/THCHUsI, OTBEUYAsl HA COMYTCTBYIOIINE BOIIPOCHI

UTOro 2

1.4. MarepuajibHo-TeXHHYECKOe o0ecleyeHHe /JIsi TNPOBEACHUS] IPOMEKYTOYHOM
arTecTalnu
[TpomexxyTouHast aTTecTalus MPOBOJUTCS B y4eOHOM KaOUHETe XUMHUU.

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

1. Amncdwunorenosa, 1.B.Xumus: y4eOHUK M MPAKTHKYM JUIS CPETHETO MPOQECCHOHAIBLHOTO
obpazoBanus/ .B.Andunorenosa, A.B.baokos, B.A.ITonkoB.— 2-¢ u3n., ucnp. u gon.— MoOcCKBa:
WznarensctBo FOpaiit, 2020.— 291c.— https://urait.ru/

2. Apremenko A.UW. Opranmyeckass xumusi: yuyeOnuk /AWM. ApremeHko.- 5-e u3n., ucmp.-
Mocksa: KHOPYC, 2020.- 536c.- (Cpennee npodeccuoHanbHoe oOpazoBanue). 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¢uHorenosa, . B. Xumus: yueOHUK M MPAKTUKYM JUIsl CPEAHETO MPO(ecCHOHANIBHOTO
obpazoBanus/ U. B. Audpunorenona, A. B. babkos, B. A. Ilonkos.- 2-e u3x., ucnp. u gomn.- Mocksa:
WznarensctBo FOpaiit, 2020.- 291 c.- https://urait.ru/

JonotHUTE/ILHBIE y4eOHbIe U3TaHUSs

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

6. Apremenko A.M. Opranmueckas xumusi: yaeOHUK /A.H.Apremenko.- 5-¢ u3n., 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 (omumnuana «Ilokopu BopoObeBbI TOpbI»).

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

10.www.alhimikov.net (OGpa3oBaTenbHBIN CAUT ISl IIKOJIHHUKOB).

MeTtoanyeckue yKazaHusi Il 00y4AIOUIMXCS 10 OCBOECHHIO THCIMIIJIMHBI

11. Meronuyeckue yka3aHus A7 O0y4YaroIMXCs MO BBITTOTHEHUIO TPAKTHUECKUX PadoT.

12. Meronnyeckue yka3aHus JiJIsl 00y4JaroNIMXCs IO BBITTOJHEHUIO JTA00PATOPHBIX padoT

13. Meronuyeckue yka3aHus A5l 00y4JaroIHXCs 10 BBIMOJIHEHUIO CAMOCTOSTEIBHBIX paboT
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