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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOI
JTUCHUIIIAHBI OJ1.07 XUMMSI

1.1 Ob6saacTs npuMeHeHus1 pado4yeil MPOrpaMMbl

PaGouass mporpamMmma y4eOHOW IUCHMIUIMHBI SIBJISICTCS 4YacThIO IMPOTPAMMBI
MOATOTOBKHU crienuanucToB cpeaHero 3BeHa (manee — IIIICC3) B COOTBETCTBHM C
®dI'OC CIIO 1no conenualbHOCTH 09.02.07 HWudbopmallMOHHBIE CHUCTEMBl H
pOrpaMMHUPOBAHUE.

1.2 MecTo y4yeOHOW IMCUMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHU
CHENHMAJINCTOB CPeIHEro 3BeHa:
VY4ebHast TUCIMIUIMHA BXOIUT B 0011eo0pazoBaTenbHbii 1iuki [TTICC3.

1.3 leau u Tped0OBaHMS K pPe3yJIbTATAM OCBOCHUS Y4eOHOM TUCHMILIUHBI:

B pesynbrare ocBoeHUs y4eOHOM NUCHUIUIMHBI 00yUYaOLIUNCS JOHKEH TOCTUYD
CJIEIYIOLME PE3YJIbTATHI:

JUYHOCMHbIE:

- OCO3HAHHUE 00YYaIOIIUMUCS POCCUICKON IPaKIaHCKOM UIEHTUYHOCTH;

- FOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEIETICHUIO;

- HAJIMYME MOTHUBAIIMKU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- LEJEHANpPaBICHHOE PA3BUTUE BHYTPEHHEH MMO3MIMHM JUYHOCTH HAa OCHOBE
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepannn, HCTOPUIECKUX
U HAllMOHAJIBHO-KYJBTYPHBIX Tpaguluid, (QOpMUpPOBaAHME CHUCTEMbl 3HAYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  aHTUKOPPYIIMOHHOTO  MHPOBO33PEHUA,
MIPaBOCO3HAHUS, SKOJOTMYECKON KYJIbTYpbl, CIOCOOHOCTH 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 IMPOJOJKEHUIO 00pa30BaHUsl U MOBBIIMICHUS KBaIW(UKAIMKU B
n30paHHON Tpo(decCHOHAaTbHON AEATENBbHOCTY M OOBEKTHMBHOE OCO3HAHHUE POJIHU
XUMUYECKUX KOMIETEHIIUH B ATOM;

- YMEHHME UCIOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOW XHMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTMM JUIsi TOBBIIMIEHHS COOCTBEHHOIO HWHTEIUIEKTYalbHOTO
pa3BUTHS B BBIOpaHHON TPO(ecCHOHaTbHOM eI TeIbHOCTH;

Memanpeomemuule:

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

- CIIOCOOHOCTH UX MCIIOJIb30BaHMSI B MTO3HABATENILHON U COLIMATILHOM MPaKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOMH
NEeSTEIbHOCTH, OpraHu3allMi y4yeOHOro COTPYJHHYECTBA C  MEJarornyecKuMu
paOOTHUKAMU M CBEPCTHUKAMH, K YYacTHIO B TIIOCTPOCHUH WHIAUBUAYAIbHON
o0pa3oBaTenbHON TPACKTOPUH;



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

- WCIOJB30BaHWE pA3UYHBIX BHUJOB IIO3HABATEIHHOW JEATEIBHOCTH W
OCHOBHBIX HWHTEIJICKTYaJbHBIX OMEpaIiii (MMOCTAaHOBKHU 3a7add, (HOpMYITHPOBAHHSI
THIIOTE3, aHaIN3a M CHHTE3a, CpaBHEHUS, 000OIICHNUs, CHCTEMAaTU3alliH, BBISIBICHUS
IPUYUHHO-CJICICTBEHHBIX CBS3€H, MMOMCKA aHAJIOroB, (OPMYIUPOBAHUS BBIBOJOB) JIJIs
pelIeHUsT TIOCTaBJICHHOW 3a/ayd, NPUMEHEHHUE OCHOBHBIX METOJOB IIO3HAHUS
(HabOmro/leHrss, HAYYHOTO DJKCIEPUMEHTAa) JUIsl W3Yy4YeHUsS PAa3IHYHbIX CTOPOH
XUMUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJAMMOCTH
CTaJIKUBAThCA B MpodeccruoHalbHO cdepe;

- WCIIOJNB30BAaHWE PA3JIMYHBIX HCTOYHHKOB JUIA TIOJYYCHHS XUMHYECKOU
uH(OpMaIMU, YMEHHE OIICHHTh €€ JOCTOBEPHOCTh ISl JOCTIDKCHHSI XOPOIIHX
pE3yNbTaToOB B MpodecCHoHaNbHOU cepe;
npeaMeTHbIe:

- c(opMUPOBAHHOCTb TIPEACTABJICHUM: O MaTEpPUAIILHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUHN MIPUPOJIBI; O MECTE U 3HAYCHUU XUMHH B
CUCTEME €CTECTBEHHBIX HAyK M €€ POJU B O0ECHEYEHUH YCTONYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEUICHUU MPOOJEM SKOJIOTHYECKOM, PHEPreTHUYECKON M TMHILEBOU
0€30MacHOCTH, B pa3BUTUU MEJUIMHBI, CO3/IaHUU HOBBIX MAaTEpUaJOB, HOBBIX
HMCTOYHUKOB JHEPTUU, B OOECIEUCHUM PAIMOHAIBLHOTO MPUPOJONOIL30BAHMS, B
(GhOpMHPOBAHUN MUPOBO33PCHUS B OOIICH KYJbTYpPHl YEIOBEKA, a TAKKE IKOJIOTHICCKU
000CHOBaHHOTO OTHOIIICHHS K CBOEMY 370POBBIO M MPUPOTHOM Cpeie;

- BIAJCHUE CHUCTEMON XUMHYECKUX 3HAHWH, KOTOpas BKIIOYACT:
OCHOBOITOJIATAIOIINE TTOHATHS (IOTIOJHUTENHHO K CHCTEME IMOHATHI 0a30BOTO YPOBHS)
- M30TOIBI, OCHOBHOE M BO30YXKIECHHOE COCTOSHHUE aToMa, TMOPUIU3AIUS aTOMHBIX
opOHuTaNe, XMMHYECKasi CBS3b («O» M «T — CBS3bY, KpaTHBIC CBS3H), MOJISApHas
KOHIIGHTpAIs, CTPYKTypHas ¢opmMmyna, u3oMmepus (CTPyKTypHasi, TeoMeTpuuecKas
(uMc-TpaHc-u30MepHsi), THUMBI XUMHUYECKHX peakiuii (ToMo- W TeTepOreHHBIE,
oOpaTUMbIE W HEOOpaTHMbIC), PACTBOPHI (MCTUHHBIC, JUCIIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTHIPATHI, CTENEHb TUCCOIMAIIUU, JJCKTPOJU3, KPEKUHT, PUGOPMHUHT);
TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE
MOHUMAHUSI TPUYMHHOCTA W CHUCTEMHOCTH XHUMHYECKUX SBJICHUH, COBPEMEHHbBIC
NPEACTaBICHUsT O CTPOCHHHM  BEIIeCTBA HA aTOMHOM, MOJEKYJSIPHOM U
HAJMOJICKYJISIPHOM YPOBHSX; MPEJCTABICHUS O MEXaHM3MaxX XUMHUYCCKUX PEaKIIH,
TEPMOJMHAMHYCCKUX ¥ KHHETHYECKHX 3aKOHOMEPHOCTSAX WX TNPOTEKAHHS, O
XUMUYECKOM DPABHOBECHH, JHUCIIEPCHBIX CHCTEMax, (DaKTOJOTHYECKHUE CBEACHHUS O
CBOMCTBax, COCTaBe, IIOJYyYEeHWH U OE30MaCHOM WCIOJb30BAaHUN BAKHEHIIINX
HEOPTaHWYCCKUX W OPTaHWYCCKUX BEIIECCTB B OBITY M MPAKTHYCCKOUW IESITCIBHOCTH
YeJIOBeKa; OOIIMX HAyYHBIX MPUHIMIIAX XHUMHYECKOTO MPOM3BOJCTBA (Ha TpHUMEpe
MIPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, epepadoTKN HEPTH);

- c(hopMUPOBAaHHOCTHh YMEHUH BBHISBIISATH XapaKTEPHBIC TPU3HAKH M B3aUMOCBSI3b
W3YYCHHBIX TIOHSATUH, TPUMEHSITh COOTBETCTBYIOIIHME TOHATHUS TPU ONMUCAHUU
CTPOEHUS U CBONCTB HEOPTraHUYECKUX M OPTaHUYECKHUX BEIIECTB U MX IMPEBPAIICHHIA,
BBISIBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C TOHATHUSMH W TIPEICTaBICHUSIMU
JIPYTUX TPEAMETOB JIsi 00Jie€ OCO3HAHHOTO MOHMMAHMS U OOBICHEHHS CYITHOCTU
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MAaTEPUAJIBHOTO €IMHCTBA MUPA; UCIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
OOBSICHEHUSI M TPOTHO3UPOBAHUS SIBJICHUN, MMEIOMINX €CTECTBEHHOHAYUYHYIO
MIpUPOLY;

- chOpMUPOBAHHOCTh YMEHHMH UCIIOJb30BaTh HAWUMEHOBAHUS XUMHYECKHUX
COCIMHCHUN MEXKIYHApPOJHOIO COK03a TEOPETHUYECKOWM W NPUKIAAHONW XHUMHUU U
TPUBHUAJIBHBIC HA3BAHUS BEIIECTB, OTHOCSIINUXCS K M3YUYCHHBIM KJIACCaM OPTraHUYECKUX
M HEOPraHWYECKUX COCIWHECHUN, UCIOJb30BaTh XHWMHYECKYI0 CHUMBOJIMKY JJIs
COCTaBJICHHUSI (POPMYJI HEOPTaHUYECKHX BEIIECTB, MOJICKYJSPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX ¥ CKEJIETHBIX) (OpPMysT OpPraHMYECKUX BEIICCTB;
COCTaBJISITh YPABHEHHS XUMHUUYECKMX PEAKIMM M PpPaCKpbIBaThb WX CYIIHOCTD:
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX peaKunit MOCPEICTBOM COCTaBJIEHUS
AJIEKTPOHHOTO OajlaHCca ATUX PEaKIUil; peakluii MOHHOTO OOMEHAa MyTEM COCTaBJICHUS
MX TIOJHBIX W COKPAILCHHBIX HOHHBIX YPAaBHCHUM; PEaKUHWU THAPOJW3a, PEaAKIUU
KOMILJIEKCO0Opa3oBanus (Ha TpUMeEpe TUIAPOKCOKOMIUIEKCOB IIMHKA U aIFOMUHUA);
IIOATBEPKAATh XapaKTEPHbIE XMMHUYECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
HKCIEPUMEHTAMH U 3AMUCSIMU YPABHEHUN XUMUYECKUX PEAKIIHIL;

- c(hopMUPOBAHHOCTh YMEHHH KJIacCCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHUEe BEIIECTBA M XHWMUYECKHE pPEaKIMH, CaMOCTOSITEIbHO BBIOMpATH
OCHOBAaHMSI U KPUTEPHUH ISl KIACCU(PUKALMKU H3YYaEMBIX XHMHUYECKHUX OOBEKTOB;
XapakTepu30BaTh COCTaB M BaXXHEUIME CBONCTBA BEIIECTB, MNPUHAMJICKANMUX K
OMPENICICHHBIM KJlacCaM M TpylnaM COEIUHEHUH (TPOCTHICBEIIECTBA, OKCHJbI,
TUJPOKCHUIBI, COJIH; YIIIEBOAOPObI, MPOCThIE dPUPHI, CIUPTHI, (PEHOJBI, aJIbACTUIBI,
KETOHBI, KapOOHOBBIE KHUCIOTHI, CIOXHBIE S(PUPHI, KUPHI, YIIEBOJbI, AMHUHBI,
AMUHOKHCJIOTHI, OCJIKK); MPUMEHSITh 3HAHHS O COCTABE M CBOMCTBaxX BEILECTB JIs
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIUN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHUS,

- copMUpOBaHHOCTh YMEHUW TOATBEPKJIAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPAaTHOCTH W TUINA KOBAJIEHTHOW CBSI3U («G» M «T — CBSI3b»), B3AUMHOI'O BIIMSHUS
aTOMOB M TPYIINl aTOMOB B MOJIEKYJIaX; a TakXKe OT OCOOCHHOCTEW pealn3aluu
Pa3JIMYHBIX MEXaHU3MOB ITPOTEKAHUS PEAKIINIA;

- chOPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM W BO30YXXIEHHOM COCTOSIHUHM) MU HOHOB XHMHYECKHX JJIEMEHTOB 1-4
nepuosioB Ilepmoamueckoit cucremsr .M. MengeneeBa W HX BaJCHTHBIC
BO3MOXXHOCTH, MCIIOJIb3YSl TOHSTHS «S», «p», «d-2JIEKTpOHHBIE» OpOUTANH,
DHEPreTUYECKUE YPOBHU; OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMM COCIMHEHUH 10 TIEpUOaM U TPYyIIam;

- BJAJICHUE CHUCTEMOM 3HAaHUKW O METOJAX HAy4YHOIO IIO3HAHUA SBIICHUU
MPUPOABI, UCIOJIb3YEMBIX B ECTECTBEHHBIX HAyKaX M YMEHUSMH MPUMEHSATH OTHU
3HaHHUS TIPH DKCIEPUMEHTAIHHOM HCCICOBAHUU BEIIECTB W JJIs OOBSICHEHHS
XAMHWYECKUX SIBJICHUM, MUMEIOUIMX MECTO B NPUPOAE NPAKTUUYECKOU IEATEIbHOCTH
YEJIOBEKA U B IIOBCEHEBHOM KU3HU,

- ¢(hopMUPOBAHHOCTh YMEHHUI MPOBOAUTH PACUYETHI IO XUMUYECKUM (HopMyiaM
U YPaBHECHHSIM XHMHUYECKUX PEaKIUid C HCIOJb30BAaHUEM (U3UUECKUX BEIMUNH
(maccel, oObeMa Ta30B, KOJMYECTBA BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
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KOJMYECTBEHHOW CTOPOHBI: PACUEThl IO HAXOXKIACHUIO XUMHUYECKON (HOpMYIIbI
BEII[ECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKIUHU, €CITU
OJIHO U3 UCXOJIHBIX BEIIECTB JIaHO B BUJE PACTBOPA C ONPEAEIICHHON MacCOBOU AOJIEH
PaCcTBOPEHHOTO BEIIECTBA WM JJAHO B M30BITKE (MMEET MPUMECH); paCUEThl MACCOBOM
uin oOBEMHOM J0JIM BBIXOJa MPOAYKTA PEAKIUHU; pacyeTsl TernoBoro sddexra
peakiuii, 00beMHBIX OTHOIIICHUI ra30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3UIIUNA IKOJOTUYECKON O€30MacHOCTH MOCEACTBUS OBITOBOM M TPOW3BOICTBEHHON
NEATETLHOCTH YEJIOBEKAa, CBS3aHHOW C TMepepadOTKOW BEIIECTB;, HCIOIh30BaTh
MOJYYEHHbIC 3HAHUS JJISI TMPUHSATUS TPAMOTHBIX DPEIICHUH MpoOJieM B CHUTyalMsX,
CBSI3aHHBIX C XUMHUEH;

- c(pOpMHUPOBAHHOCTh YMEHHH CaMOCTOSTEIHHO TUIAHUPOBAThH W TPOBOJHUTH
XUMHUUYECKUN DKCIEPUMEHT (TOJIydeHUE M HU3YYEHHE CBOMCTB HEOPraHUYECKUX H
OpTraHUYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIUU YTIEBOIOPOI0OB PA3IUYHBIX KJIACCOB
U KHCIOPOJCOAEPKAIINX OPraHMYECKUX BEUIECTB, PEHIEHUE HKCIIEPUMEHTAIbHBIX
3alay [0 pAaclo3HAaBaHUIO HEOPTraHWYECKHMX M OpPraHUYEeCKUX BEIIECTB) C
COOJIIOJICHUEM MpaBmil 0€30mMacHOro0 OOpalieHus ¢ BEIECTBAMU M J1TaOOPATOPHBIM
o0opynoBaHueM, (popMyIupoOBaTh LU UCCIEIOBAHUS, MPEJOCTABISATh B PA3TUYHON
dbopme pe3ynbTaThl SKCIEPUMEHTA, aHAJTU3UPOBAThH U OLIEHUBATH UX JOCTOBEPHOCTH;

- c(hOpMUPOBAHHOCTh YMEHUU OCYIIECTBISATH LE€JICHANIPABICHHBIA TOUCK
XUMHUYECKON MHGpOpMAIMU B Pa3IMYHBIX MCTOYHUKAX (HaydyHas M y4eOHO-HaydHas
JuTepaTypa, CpelicTBa MaccoBoi nHGopMaluu, ceth IHTEpHET U Apyrue),KPUTUIECKU
aHaJIM3UPOBaTh XMMUUYECKYI0 MH(pOpMaIUIOo, repepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueii;

- cpopMHPOBAHHOCTh YMEHUW OCO3HABaTh OMACHOCThH BO3JICUCTBUS HA YKUBBIC
OpraHU3MBbl OINpPEJEICHHBIX BEIIECTB, MOHUMAsl CMBICI TIOKa3aTeasl MpeaesIbHOU
JOTTYCTUMOM KOHIIEHTPAIIMHM, U TOSACHITh Ha NPHUMEPAX CIOCOOBI yMEHBIICHUS H
MPEAOTBPAIIECHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA.

Ilpogpeccuonanvnas HanpaeieHHOCMb YUEOHOU OUCUUNIUHBL «XUMUS)
NpeanoyiaraeT  UEJICHANPAaBICHHOE  NPUMEHEHHE  MEarorM4ecKux  CpEJICTB,
00eCIeunBaOIINX HE TOJBKO (OPMHpPOBAHUE Yy OOYyYArONIUXCS 3HAHWM, YMEHWIA,
HABBIKOB 10 Y4YEOHOW MUCITUIUIMHE, HO W Pa3BUTHE MHTEpeca K JaHHOW Mpodeccuu
WM CTICIIMAIBHOCTH, IIEHHOCTHOE OTHOIIIEHUE, MTPO(hEeCCUOHATBLHBIX KaueCTB TUYHOCTH
OyIylIero crnenuainucTa.

1.4. Kosin4yecTBO 4acoB HA OCBOCHHE MPOrpaMMbl y4eOHOM IMCHUIIJIMHBI:
OO0s3aTenpHas yueOHasi Harpy3ka o0ydaromierocsi /8 yacos
AyautopHasi yueOHas Harpy3ka oOy4daronierocsi 78 4acos.



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bup yuedHoii padoTbl
( B.T.4. mpo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE COIEePKAHME)

O0beM yacoB

Obs3arenpHas yueOHasi Harpy3ka (Bcero mo nporpaMme JHCHHIIMHbI) 78
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 78
B TOM YHCIIE:

JIEKLHMH, YPOKH 50
U3 HUX NPogheccUOHAIbHO-0PUEHMUPOBAHHOE COOepICaAHUE 2
NPAKTUYECKHUE 3aHATHS 18
U3 HUX NPoghecCcUOHAIbHO-0PUEHMUPOBAHHOE COOepICAHUE 4
71a00paTOPHBIE 3aHATHS 10

IIpome:kyTouyHas arrecTanus: 1M @epeHHPOBaHHbIN 3a4eT




2.2 TemaTuueckuii miiaH u coaepkanue yueoHoi gucuumianabl OJ1.07«Xumusp»

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOro MaTepuasia, J1a00paTopHble U MPAKTUYECKHE
3aHATHS, CAMOCTOSITeIbHasi padoTa o0yyalouierocsi, Kypconasi padora
(mpoekT) (ecjM NMpeayCcMOTPEHbI), HHbIe BUAbI y4eOHOH padoThl B
COOTBETCTBHU € Y4eOHBIM IJIAHOM ( B.T.4. NpPOodecCHoHAIbHO-
OPUEHTHPOBAHHOE CO/IeP:KaAHNE)

Oo0BeM
4acoB

YpoBeHb
0CBOEHUA

Koanl koMneTeHIuii,
(opMHUPOBAHHIO KOTOPHIX
CIOCOOCTBYET 3JIeMEHT
NMPorpamMmbl

2

5

1 cemecTp

34

Pa3nes 1. OcHOBBI CTpOEHUSI BelecTBa

Tema 1.1.
CtpoeHue aToM0OB
XUMHYECKHX
3JIEMEHTOB U
npupoaa
XUMHUYECKOW CBSI3H

Coaep:xxanue yueOHOro MaTepuaJia

CoBpemenHas  mozaenb  cTpoeHus  aroma.  CHMBOJNMYECKMH  SI3BIK
XUMUU. XUMHYECKUN  JJIEMEHT. DJEKTpPOHHAs KOH(pUTypamus aToMa.
Knaccudukaiyss XUMHYECKUX AIIEMEHTOB (s-, P-, d-amemenThl). BajgeHTHbIC
DIIEKTPOHBL. BaneHTHOCTh. ONeKTpOHHas MpHpPOJa XUMHUYECKOW CBS3H.
ONEeKTpOOTpULATEIbHOCTb. BuIbl XUMHUECKOH CBs3u  (KOBaJIeHTHas,
MOHHAs1, METAJUTMYECKast, BOJOPOJIHAS) U CIIOCOOBI ee 00pa3oBaHUs
Ilpogheccuonanvrno-opuenmupogannoe cooeprcanue.

CoBpeMeHHBIE METOJBl OTKPBITUS HOBBIX XHUMHUYECKHX JIIEMEHTOB C
UCIIOJIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH ( Ha MPUMEpPbI
pabot MexaynapogHoro uactutyra OUSAU r./yOna).

IIpakTuyeckoe 3anaTHe Ne 1 Pemenue 3amaHuii Ha MCHOJIB30BaHUE
XUMUYECKON CUMBOJIMKM M Ha3BaHUM COCIMHEHHMM 110 HOMEHKIATYpe
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOWM M MPHUKIAJIHOM XUMHH U
TPUBMAJBHBIX  HA3BaHUH Ui  COCTaBJIECHUS  XUMHMYECKHX  (opmyn
JIByXaTOMHBIX COEIMHEHUN (OKCUI0B, CYIb(GUIO0B, THAPUIOB U T.II.) U IPYTHX
HEOPraHUYECKUX COCAMHEHUN OTIEIbHBIX KJIACCOB.

[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBSI3M MEXKJYy CTPOCHHUEM aTOMOB
XUMUYECKUX  DJIEMEHTOB U  I[EPUOAUYECKUM  HU3MEHEHHUEM  CBOWCTB
XUMHUYECKHX IJIEMEHTOB M MX COCJUHEHUN B COOTBETCTBHM C IOJOKEHHEM
[IepronnuecKkol CUCTEMBI.

Tema 1.2.

Conep:xxanue yueOHOro MaTepuaJia

JInyHOCTHBIE, METAIPEAMETHBIE U
MpeaMeTHbIE KOMIIETEHIINY B
cootBercTBUU ¢ I'OC cpennero
o0rmiero oopa3zoBaHws,
YTBEPKIACHHOTO PUKA30M
MuHHCTEpCTBa 00pa30BaHUs U
Hayku P® ot 17.05.2012 Ne 413




Iepuoguyeckui
3aKOH M TaldJuna
JI.LA. MenaeneeBa

Ilepronnueckas cucrema xumuyeckux a3emeHtoB J[.M. Mengeneesa.
O®usnueckut  cmbicn  I[lepuogumueckoro 3akona .M. Mengeneesa.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKUX AJIEMEHTOB, 00pa3yeMbIX
MMHU TPOCTBIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUU C IOJOKEHUEM
XHMHYECKOro 3jeMeHTa B [lepuoguueckoii cucreme. MUpOBO33pEHYECKOE U
Hay4yHoe 3HaueHue Ilepmoamdeckoro 3akona .M. MenneneeBa. IIporuossi
A.N. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKHMX 3JIEMEHTOB. Pemienue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHHMI HAa XapaKTEpHU3aLUIO
XUMHYECKHX D3JEMEHTOB «MeTaindecKue/HeMEeTaJUTHUECKUe CBOWMCTBA,
3JIEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUM C HUX
AJEKTPOHHBIM CTPOCHUEM U MOJIOKEHHEM B MEPUOJAMYECKONM CHCTEME
xumudecknx snemMeHToB /.M. MeneneeBa»
Ilpogheccuonanvho-opueHmupoeanoe cooeprcanue.

Hcnonb3oBaHWe KOMMBIOTEPHBIX IMPOrpaMM JJisi PELICHUS YIPaKHEHUH 110
TeMe «3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX
coequuenuii B [1Cy.

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XHUMHYECKUX
peaxkuuii

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukarus 1 TUIIBI XUMUYECKUX PEAKLUI C yUacCTHEM HEOPraHMYeCKUX
BenecTB. CocCTaBl€HME YpaBHEHUN peaKUMi COEIUHEHUS, pa3lIoKeHus,
3aMelleHus, 0OMeHa, B T.4. peaKkiil TOpeHHs, OKUCICHUs-BOCCTAaHOBJICHHUSI.
YpaBHeHm[ OKHUCIIEHHI-BoccTaHOBIIeHUS. CTeneHb okuciaeHus. OKUCIUTED
u BoccraHoBUTENb. (COCTaBICHHME W  YPAaBHUBAaHUE  OKUCIMTEIBHO-
BOCCTAHOBUTEIIBHBIX  pEaKLUUH  METOAOM  DJJIEKTPOHHOro  OanaHca.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuun B IIPUPOJE,
MPONU3BOJACTBCHHBIX MMPOICCCAX U KUSHECACATCIbHOCTU OPraHu3MOB

IpakTnyeckoe 3ansaTe Ne2  KoJIWYECTBEHHBIE OTHOIIEHUS B XUMHH.
OcCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XMMHUHU M PacueThl 10 YpaBHEHUSIM
XAMHYECKUX peaknui. Moib Kak eAuHUIa KOJWYeCTBa BEIIECTBA.
MounsipHas Macca. 3aKOHBI COXPaHEHUSI MAacChl M SHEPTUU. 3aKOH ABOTrapo.
Monsipabiii 00beM razoB. OTHOCHTENbHAs IUIOTHOCTh Ta3oB. Pacuersl mo
YPaBHEHMSIM XHMHYECKUX pPEaKLUUH C MCIIOJb30BaHMEM MAacChl, oObemMa
(HOpMaJibHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIleCTBA

10




Ilpodpeccuonanvro-opuenmupogannoe cooepicanue.

PacueTsl 0 ypaBHEHUSIM XMMHUYECKUX PEaKLUil ¢ MCIOJIb30BaHUEM MAacChl,
oO0bemMa (HOpMaJbHBIE YCJIOBMS) Ta30B, KOJMYECTBA BELIECTBA C
UCIIOJIb30BAaHUEM DPA3JIMYHBIX alrTOPUTMOB U MIHTEpHET pecypcos.

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaAHMe (COEPKAHUE TPUKJIATHOTO MOXYJIS)

Tema Conep:kanue y4eOHOT0 MaTepuaJia 6
2.2.91eKTpoJINTHYEC
Kast AMCCOIMANMS U | 1€OPHUSA  DJIEKTPONUTUYECKOM  auccoumanuu.  MoHbl.  DJIEKTPOIUTHI,
HOHHBII 00MeH HEDJIEKTPONUTHL. Peakinu nonnoro oomena. CocraBiieHHe peakifii HOHHOTO
oOMeHa TyTeM COCTAaBJICHHUS HX TIOJHBIX U COKPAIICHHBIX HOHHBIX 2
ypaBHeHUH. KHCIOTHO-OCHOBHBIE pEaKIWU. 3aJaHusi Ha COCTABJICHHUE
HMOHHBIX PEaKIUH.
KonTtpouabnas pa6ora Ne 1CrpoeHue BeniecTBa U XUMHUUECKUE PEAKIIUU 2
JlabopaTopHoe 3ansiTue Ne 1
JIaGoparopHas pabota « TUITbI XUMUYECKHX PEeaKIUii».
WccnenoBanue TUNOB (0 COCTaBY U KOJMYECTBY UCXOAHBIX U 00pa3yrOMIUXCs 2
BEIIECTB) U MIPU3HAKOB XUMUYECKUX peakiuil. [IpoBeaeHne peakiuii HOHHOTO
oOMeHa, ompezeNieHHe Cpeabl BOAHBIX PACTBOPOB. 3aJaHUS HA COCTABIICHHUE
MOHHBIX peaKIuii
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BEIECTB 16
Tema 3.1. Conep:xxanue yueOHOro MaTepuaJia 4

JIMyHOCTHBIE, METaNpeAMETHEIE U
MpPEeIMETHBIC KOMITETCHIIHH B
cootBercTBuM ¢ PI'OC cpennero
o0miero oopa3zoBaHusl,
YTBEP>KIACHHOTO PUKA30M
MunucrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413
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Knaccudukanus,
HOMECHKJIaTypa 1
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

[Ipenmer Heopranmveckod xumuu. Kiaccuuxanus HEOPraHUYECKUX
BemecTB. [IpocTeie m cioxHble BeniecTBa. OCHOBHBIE KJIACCHI CIOMKHBIX
BeUIeCTB  (OKCUIBI, THMJIPOKCHIBI, KHUCIOTBI, COJM). B3aumocss3b
HEOPraHWYEeCKUX  BELIECTB. ArperarHblie COCTOSIHMSI ~ BELIECTBA.
Kpucrannuueckne u amopgHble BemecTBa. THIBI KPUCTAITUIMYECKUX
pelieToK (aToMHasi, MOJIEKYJsipHasi, HOHHAasl, MeTa/inyeckas). 3aBUCUMOCTb
(GU3MYECKUX CBOWCTB BENIECTBA OT THIA KPUCTALIMYECKOH PEIICTKH.
3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BELIECTB OT BHJIa XUMHYECKOU CBS3H
U TUTIA KPUCTAJUTMYECKON perieTku. [IpuanHbel MHOr0oOpasust BeiecTB

IIpakTnyeckoe 3ansitue Ne 3

Homenknarypa HeopraHM4ecKMX BELECTB: HAa3BaHME BEILECTBA MCXOMS U3
UX XUMHUYECKOH (hOPMYIBI WM COCTABICHHE XUMUUECKOH (hOPMYIIbI HCXOAS
u3 Ha3zBaHus BeulectBa 1o mexayHapogHo (MIOITAK) mnu tpuBuanbHOR
HOMeHKJIaType. PelleHue mnpakTHueckux 3aJaHuil o KiaccuuKanuy,
HOMEHKJIATYpEe W XHMHYECKHMM (OpMyllaM HEOPraHMYECKUX BEIIECTB
pasIMYHbIX KJIAaccoB (yrapHblii ras, yIJIEKMCIBbIA ra3, aMMUak, raiieHas
U3BECTb, HETralleHas W3BECTb, NUThEBAs coJa M JPYTUX): Ha3blBaTh U
COCTaBJIATh (POPMYJIbl XMMUYECKUX BEILECTB, ONPEAEIATh MPUHAIEKHOCTD
K KJIaccy.

Hcrounnku xumudeckoil mHpopMmanuu (cpeacTB MaccoBoW HH(pOpMaLUH,
cetb HMHrepHer wu japyrue). Ilowck wuHpOpManMM 1O Ha3BaHUSAM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (OPMYIIaM.
Ilpogdpeccuonanvro-opuenmupogannoe cooepiicanue.

Pemenne mnpakTHueckuxX 3aaHui MO KiIaccU(UKAIMM, HOMEHKJIAType H
XUMHYECKUM (GopMyJiaM HEOPraHMYECKHX BEIECTB pa3IUYHbIX KJIacCOB
(yrapsblil ras, yriekuciblii ra3, aMMuak, raiieHas H3BECTb, HerauleHas
U3BECTb, NMUTHEBAs COJAa M JPYrHX): Ha3blBaThb M COCTABIATH (HOPMYIIbI
XUMHYECKMX BEUIECTB, ONPEACIATh NPHUHAUIEKHOCTh K Kiaccy, ¢C
UCIIOJIb30BAHUEM  COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIIOTUH U CeTU
NurepHer.

Tema 3.2. Dusuko-

Conep:xanue yueOHOro MaTepuaJia
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XUMHNYCCKUC
CBOMCTBaA
HEOPraHUYECKUX
BEIISCTB

Mertamnel. OOmme Qu3udyeckue W XUMUYECKHE CBOWMCTBA METaJUIOB.
CriocoObl ToNy4YeHHs. 3HAueHHE METAUIOB M HEMETAUIOB B MPHPOIEC U
KU3HEJEATEIILHOCTH 4YeJIOBeKa M OpraHm3MoB. Koppo3usi METayioB: BUIBI
KOPPO3HH, CIIOCOOBI 3aIIUTHl METAITIOB OT KOPPO3HU

Hemeramnel. OOmue ¢usnyeckne M XWMHUYECKHE CBOMCTBa HEMETAJUIOB.
Tunuunsie cpoiictBa HemetawioB [V— VII rpynn. Knaccudukanus wu
HOMEHKJIaTypa COEIMHEHUH HeMeTaiioB. KpyroBopoTel — OMOTe€HHBIX
3JIEMEHTOB B IPUPOJIE

XUMHYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB
(OKCHIIOB, THUJIPOKCHIOB, KHUCJIOT, cojiell U Jp.). 3aKOHOMEPHOCTH B
M3MEHEHUH CBOICTB NPOCTHIX BEMIECTB, BOAOPOIHBIX COCTUHEHHH, BBICIIHX
OKCHAOB U THAPOKCHUIOB

IIpaktuyeckne 3ansaTuaNe 4 CocTaBieHUE YpPaBHEHMH XHMHYECKHUX
peakiuii ¢ ydacTHEeM IPOCTBIX U CIIOXKHBIX HEOPTraHWYECKUX BEIIECTB:
METAJIJIOB U HEMETAJIJIOB, OKCUJOB METaJUIOB, HEMETAUIOB U aM(pOTEPHBIX
AJIEMEHTOB; HEOPraHMYECKUX  KHUCJIOT, OCHOBAaHMH ©  aM(OTEpHBIX
TUIPOKCHUIOB; HEOPTaHUMUYECKUX COJICH, XapaKTepPU3YIOIIHUX UX CBOICTBA.

Pemienne  mpakTUKO-OPUEHTUPOBAHHBIX  TEOPETHUYECKUX  3aJaHUN  Ha
CBOIICTBa, COCTaB, MONyuYeHHE M OE€30MacHOe HCIOIb30BAHUE BaKHEHIIINX
HEOPTaHWYECKHUX BEIIECTB B OBITY U MPAKTUUECKON JEATETLHOCTH YeJIOBEKa

Tema 3.3.
WUnentuduxanms
HEOPTaHUYECKUX
BEILIECTB

Conep:xxanue yueOHOro MaTepuaJia

JlabopaTopHoe 3ansiTne Ne 2

JlaGopatopnast pabota «MneHTHuUKAKS HEOPTraHUYECKUX BEIIECTBY.
Pemenue skcriepuMeHTaNbHBIX 3a/1a4 IO XUMHUYECKUM CBOMCTBaM METAIIJIOB
¥ HEMETAJJIOB, M0 PACIIO3HABAHUIO U TIOIYYECHHUIO COCTUHEHUH METAJUIOB U
HemeTaiioB. VeHTuukanus HeopraHmuyecKux BEIIeCTB ¢ UCTIOIb30BAHUEM
X (U3MKO-XMMHUYECKHUX CBOMCTB, XapaKTEPHBIX KAaUECTBEHHBIX PpPEaKIIMM.
KauecTBeHHble peakiiuu Ha cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KAaTHOH aMMOHMNS.

Kourpoabnas padora Ne 2 CBoiicTBa HEOPraHUUECKHUX BEIIECTB

JAD®K-cpexnnii 6a/u1 10 TEKYIIIM OLCHKAM yCIIeBaeMOCTH

JIMYHOCTHBIE, METAIIPEIMETHBIC 1
IpeIMETHBIC KOMITCTCHIINH B
cootBetrcTBUM ¢ PI'OC cpeanero
o01iero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MuHHCTEpCTBa 00pa30BaHHUs U
Hayku P® ot 17.05.2012 Ne 413
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2 cemecTp

Pazngean 4.

CTpOCHHe M CBOMCTBA OpraHn4e€CKux BEIIeCTB

28

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKHUX
BEIIIECTB

Conep:xanue yueOHOro MaTepuaJia

[losiBiIeHME 1 pa3BUTHE OPraHUYECKOM XMMHHU Kak HayKu. [Ipeamer
OpraHNYEeCKOM XMMHUHU. MeCTO U 3HaUE€HNE OPraHNYECKOM XMMUU B CUCTEME
€CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHHE KaK MOPSAJOK COEIMHEHHS aTOMOB B MOJIEKYJIE
COIIACHO MX BaJIGHTHOCTU. OCHOBHBIE IOJIOKEHHUSI TEOPUU XUMHYECKOIO
CTpOEHUS OpraHuyeckux coeauHeHnit A.M. bytnepoBa. Yriepoanslii ckener
OpraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUUYECKOTO
cTpoeHust moiekyn. M3omepus u uzomepsl. [loHsATHE 0 QYHKIMOHANBHOMN
rpynne. Paaukain. [IpuHiuns! kinaccudukanuy OpraHuyecKuX COETUHEHUM.
MexnayHaponHass ~ HOMEHKJIaTypa M IPUHUUIIBL  HOMEHKJIATYpBI
OpraHvueckux coeauHeHui. [loHsATHe 00 azoTcoAepKalluX COEAMHEHMUSX,
OMOJIOTMYECKH aKTHBHBIX BellecTBax (yriieBojax, KHpax, Oelkax Hu [p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEp, IOJIUMEp, CTPYKTYpPHOE
3BEHO)

IIpakTuyeckoe 3anaTe Ne S HomeHkiaTypa OpraHMYECKUX COCIMHEHHUU
OTJENBHBIX KJIAacCOB (HACBILIICHHbIC, HEHACHIIIEHHbIE W apOMaTHUYECKHUe
YII€BOIOPOAbI, CHUPTHI, (PEHONBI, aJdbAETUAbl, KETOHBbI, KapOOHOBBIE
KucinoTel U jp.) CocTaBieHHE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX
GopMysl OpraHMYecKMX BEIIECTB OTAENbHBIX KJIACCOB, HCHOJIB3YS HX
Ha3BaHUS M0 CHCTEMAaTHYeCKOM M TPUBHAIBHONW HOMEHKIIAType (STHJIEH,
aleTusIeH, ruIepuH, GeHon, GopManbaeTul, YKCYCHas KHUCIOTa, TJIHINH).
Pacuetsl mpocreiiiielt ¢GopMynbl OpraHMYECKOW MOJEKYJbl, HCXOISd W3
AJIEMEHTHOTO cocTaBa (B %)

[podeccroHanTbHO-OPUEHTUPOBAHHOE CO/IEpPIKAHUE

KomnploTepHble mprpaMMbl 1O COCTABJICHUIONOIHBIX M COKPAIllEHHBIX
CTPYKTYPHBIX (OPMYJI OPraHUYECKUX BEIIECTB OT/AEIbHBIX Ki1accoB (paboTa
C UHTEpPHET pecypcami)

JIMdHOCTHBIC, METANPEIMETHBIC U
MpeMETHbIC KOMIICTCHIIUH B
cootBercTBHU ¢ PI'OC cpemnero
o0rmiero oopa3zoBaHusl,
YTBEPKICHHOTO PUKA30M
MuHncTepcTBa 00pa30BaHUI 1
Hayku P® ot 17.05.2012 Ne 413

Tema 4.2. CBoiicTBa

Conep:xxanue yueOHOro MaTepuaJia

16

.HI/I‘IHOCTHI:IC, MCTAIIpCAMETHBIC U
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OpraHUYECKUX
COCTUHEHUN

DU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKHUX COCIMHEHUW OTAEIBHBIX
KJIacCOB (OCOOCHHOCTH KJIaCCH(PUKAIIMK M HOMEHKJIATypbl BHYTPH KJlacca;
TOMOJIOTHYECKUN sl U o01ast hopMyiia; nuzomepust; GU3NIECKue CBONUCTBA;
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYCHUS):

— IpenebHbIE YIIIEBOAOPOAb! (AIKaHbl M LUKJIOalKaHbl). ['opeHue mertana
KaK OJMH M3 OCHOBHBIX HMCTOYHHMKOB TEIJIa B IPOMBIIUIEHHOCTH U OBITY.
CBolicTBa NIPUPOAHBIX YIJIEBOJOPOAOB, HAXOXACHUE B INPUPOJE U
[IPUMEHEHHUE aJIKaHOB;

— HelpeneibHble (AIKEHBI, aJKWHbI M QJKaJAMEHbI) M apoOMaTHYECKHE
yriaeBonoposl. ['opeHue anerniaeHa Kak MCTOYHHMK BBICOKOTEMIIEPATYpPHOTO
IIJIJAMEHU JUIS CBapPKU U PE3KH METAJLIOB

— KHCIIOPOJCOACpIKAIINE COCAMHEHUs (COUpPTBI M (PEHOIIBI, KapOOHOBBIC
KHCJIOTHI U 3(pUpBI, aIbACTH/BI U KETOHBI, )KUPBI, yriaeBoabl). [IpakTudyeckoe
NIPUMEHEHUE  J3TUJICHIJIMKOJIS, [JIMLEpUHA, (enoua. [Ipumenenue
dopmanpaeruia, ameranbAeruia, YKCYCHOM KHCIOTBL. Mplla Kak COJH
BBICIINX KapOOHOBBIX KHCIOT. MoroIIne CBOHCTBA MbLIa

— a30Tcofep)Kalle COeAMHEHUS (aMHHBI W AMUHOKHCIOTBI, O€NKH).
BricokOMONEKyYIsIpHBIE  COCTMHEHHUS (CHHTETUYECKHE W OWOJIOTHYECKHU-
aKkTUBHbIE). MoOHOMEp, NOIMMEp, CTPYKTypHOEe 3BeHO. Ilommumepusanus
JTUJICHA KaK OCHOBHOE HAIIPABJICHUE €r0 HCIIOJIb30BaHMSL.

I'enernueckas cBsA3b MEXKIY KilaCCaMH OPraHUYECKUX COEIMHEHUN

IIpakTnyeckoe 3anmaTme Ne 6 CBolicTBa OpPraHUYECKUX COEAMHEHUN
OTIIENbHBIX KJaccoB (TpUBHAJbHAs U MEXAYyHapoJHasi HOMEHKJIATypa,
XMMHUYECKHE CBOMCTBA, CIOCOOBI TMONYyYEHUs): TMpelesbHble (alKaHbl U
LUKJIOAJIKaHbl), HEMpeneibHble (AIKEHbl, AJIKWHBI M alKaJueHbl) U
apoOMaTUYECKHE YTIeBOJOPObl, COUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U
3¢upsl,  adbAETUABl U KETOHbl, AaMHHBI WU  AMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs. 3aJaHMsl Ha COCTAaBJICHUE ypaBHEHUI
XUMHYECKHUX PEaKIUil ¢ yJaCTHEM OpPraHWYEeCKUX BEIIECTB Ha OCHOBAaHUH MX
COCTaBa U CTPOCHUS

IIpakTuyeckoe 3ansaTue Ne 7 CocraBieHrne cXeM peakiuil (B TOM YHUCIIE 10
MPEAJIOKEHHBIM 1EMOYKaM MPEBPAIIeHUI), XapaKTepU3yIINX XUMUUECKUE

MpeMETHbIC KOMIICTECHIIUH B
cootBercTBUH ¢ PI'OC cpennero
o0rmiero oopa3zoBaHusl,
YTBEPKJACHHOTO MMPUKA30M
MuHncTepcTBa 00pa30BaHUsI 1
Hayku P® ot 17.05.2012 Ne 413
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CBOWCTBA OpPraHUYECKHX COEAWHEHHH OTIENbHBIX KIAcCOB, CHOCOOBI WX
MOJyYeHHUs W Ha3BaHHE OPraHUYECKHX COEAMHEHHWM 10 TPUBHAIBHOM MU
MEX1YHapOAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.

Pemienue nmpakTUKO-OpHMEHTHUPOBAHHBIX TEOPETUUYECKUX 3a/laHUi Ha CBOMCTBA
OpPraHMYECKUX COESAUHEHUN OT/EIbHBIX KJIACCOB

JladbopaTopHoe 3ansitme Ne 3 JlaGopatopnas paborta «lIpeBpamieHus
OpPraHn4YCCKUX BCIICCTB IIPHU HArpCBaHWUMN)). HonyquI/Ie 9TUJICHA U U3YYCHUC
€ro cBOIiCTB. MojenupoBaHue MOJEKYJT W XUMHUYECKHX IpEBpallleHUuil Ha
IIpUMepe 3TaHa, ITUJIEHA, alleTUIIEHA U JIp.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
NIpUMEHEHUE B
OBITOBOH U
MIPOU3BOCTBEHHOMN
EeSITENTbHOCTH
yeJIoBeKa

Coaep:xanue yueOHOro MaTepuaJia

buoopranunueckue coenuHenus. I[lpumenenne u Ouonoruueckas poib
yraeBonoB. OKHUCIIEHHE YIVIEBOAOB — HCTOYHHUK OJHEPrUU  JKHUBBIX
opranu3MoB. O0iacTH NpUMEHEHHs aMHHOKHUCIOT. lIpeBpamienus OeiakoB
nuiM B opraHusMme. buonorunueckue ¢ynkuum OenkoB. buonoruueckue
¢GyHKIMY KkUpoB. Poib opraHndeckoi XMMHUH B pELIEHUH MTPOOJIEM MUILEBOM
6€e3011acHOCTH

Ponp oprannyeckoil XuUMUM B pEIIEHUHM MpOOJIEM SHEPreTU4ecKou
0€30IaCHOCTH, B Pa3BUTHHM MEAMLUHBI, CO3JaHMHM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHMKOB OJHEpruu (aJbTEpHATUBHBIE HWCTOYHUKU HHEPIHH).
OnacHoCTh BO3ACHCTBHSI Ha >KMBBIE OPTaHU3Mbl OPIaHUYECKUX BEILLECTB
OTJIENbHBIX KJIAcCOB (YTJI€BOJOPOABI, COUPTHI, (PEHOJIBI, XJIOPOPTraHUUECKUE
OPOM3BOJIHBIE, albAECTHABI M JIp.), CMBICI TIOKa3aTens IpelebHO
JIOITyCTUMOM KOHILIEHTpaluu

JlabopaTopHoe 3ansitue Ne 4 JlaGoparopnast pabora: «MneHtudukanus
OpPraHUYECKUX  COCIMHEHMH  OTHENBHBIX  KiaccoB»  MaeHTudukanus
OpPraHMYECKUX COEIMHEHUHN OTIENbHBIX KJIACCOB (HAa MpUMeEpe albJIEerujoB,
KpaxMaia, yKCYCHOM KHCIJIOTHI, O€JIKOB U T.II.) C UCIOJIb30BaHUEM UX (DPU3HUKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAUYECTBEHHBIX peakuui. JleHaryparus
Oenka mnpu HarpeBaHuu. llBeTHele peakuuu OenkoB.Bo3HMKHOBeHHE
AQHAJIMTUYECKOTO0 CHUTHajda C TOYKH 3pEHUS XUMHYECKHX IPOILIECCOB IPHU
NPOTeKaHUM KAuyeCTBEHHON peakIMy, IO3BOJISIONIEH HWASHTH(PUINPOBATH
Mpe/IJIo’KEHHbIE OpraHNYeCKHe BellecTBa
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KonTtpoabsnas padora Ne 3 CtpykTypa U CBOICTBA OPraHUYECKUX BELLECTB

Pa3pgea 5.

Kunernyeckue U TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX peakuuii

CxopocTh
XUMUYECKHUX
peaKkIui.
XUMHYECKOE
paBHOBeCHE

Conep:kanue y4eOHOT0 MaTepuaJia

CKOpOCTh peakiuu, €€ 3aBUCHMOCTb OT PA3JIUYHBIX (PAKTOPOB: MPUPOJIBI
pearupymoomux  BELIECTB, KOHLEHTPALMM  pearkpylroluX  BelIECTB,
TEMIIepaTypbl U IUIOIAAN PEAKIIMOHHOM MOBepXHOCTU. TernoBeie 3P PeKThI
XMMHUYECKHUX peakuuil. DK30- U SHAOTEPMUUECKUE, PEAKIIHH.

O6parumocTh peakiuii. XUMHUYECKOE PABHOBECHE M €r0 CMEIIECHHUE 0]
JeicTBUEM pa3IMyYHbIX (PAKTOPOB (KOHLEHTPALMs PEareHTOB MU MPOIYKTOB
peakiuu, IaBlieHWe, TeMmIeparypa) Ui CO3JaHHUS ONTUMAJIbHBIX YCIOBHUI
IpOTEeKaHUs XUMUYecKux npoueccon. [Ipunuun Jlelllatense

IIpakTnyeckue 3ansaTuss Ne 8 Pemenue npakTUKO-OPUEHTUPOBAHHBIX
3ajaHUi Ha aHanu3 (AKTOPOB, BIMAIOLIMX HAa M3MEHEHHUE CKOPOCTH
XUMHUYECKON peakluu, B T.4. C MO3ULUN SKOJOTMYECKU LIEJIeCO00pa3HOro
HOBEJCHUS B OBITY U TPYIOBOU JEATEIbHOCTU B LIEISIX COXPAaHEHHs CBOETO
310pOBbSl W OKPYXaWUIEH MNpUpPOAHON  cpeabl.PemieHne mpakTuko-
OpPHUEHTHPOBAHHBIX 3aJaHUl Ha NpuMeHeHue npuHuuna Jle-Ilarense A
HAaXO’KJICHUs HAIPABJICHUS CMEILIEHUS PABHOBECUS XMMHMYECKOW PEAKLUU U
aHanu3 (aKkTOPOB, BIUAIONIMX Ha CMEIEHNEe XUMUYECKOT'O PaBHOBECHUS

Pasznea 6.

PacrBopbI

Tema 6.1.

Conep:xxanue yueOHOro MaTepuaJia

JINYHOCTHBIE, METAIIPEIMETHBIC U
IpeIMETHBIC KOMITCTCHIINH B
cootBercTBUM ¢ OI'OC cpeanero
obmero oopazoBaHus,
YTBEPKJICHHOTO ITPUKA30M
MuHHCTEpCTBa 00pa30BaHUs U
Hayku P® ot 17.05.2012 Ne 413
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ITonsaTue o pacTBopax

PactBopenue kak (¢usznko-xumuueckuii mporecc. PactBopbl.  CriocoObl
IIPUTOTOBJICHUS pacTBOPOB. PacTBopuMoOcTh. MaccoBast 107151 paCTBOPEHHOTO
BeniecTBa. CMbICH MOKa3aTeNs MpeneiabHO JOMYCTUMON KOHIEHTPALMU U €T0
UCIOJIb30BaHUE B OIICHKE HKOJIOTUYECKOM 6€3011aCHOCTH.

[TpaBuia 3KOJOTHYECKU IIETIECOO0PA3HOTO MOBEACHUS B OBITY M TPYIOBOM
JEATEIIBHOCTH B LEISX COXPAHEHUS CBOETO 3J0POBbS U OKpPYXKAIOIIEH
IIPUPOJHOM Cpelpl; ONACHOCTb BO3ICHCTBUA Ha JKUBBIE OpPraHU3MBI
OIPECIICHHBIX BELIECTB.

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

Tema 6.2.
Hccnenosanne
CBOMCTB PacTBOPOB

Conep:xanue yueOHOro MaTepuaJa

JlaGopaTtopnoe 3ansatue Ne 5 JlaGoparopnas paborta «llpurotoBienue
pactBopoB». [IpuroroBieHue pacTBOpOB  3ajaHHOW  (MaccoBod, %)
KOHLEHTpaLUH (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMU) U OIIPEIEIICHNE
cpezbl BOAHBIX pacTBOPOB. Perienue 3a1a4 Ha NPUTOTOBJICHNUE PAaCTBOPOB

HpO(l)eCCHOHaﬂbHO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepmalme MNPUKJIAAHOTO MOIlyJIﬂ)

Pa3zpen 7.

XumMus B ﬁbITy H l'lpOI/I3B0)]CTBeHHOI7[ JAECATCJIBbHOCTH Y€JI0BCKA

XuMmus B ObITY U
IIPOU3BOJCTBEHHON
JeSITeNIbHOCTH
YeJloBeKa

Conep:xaHue y4eOHOro MaTepuaJjia

Hogeitme QOCTHMXEHHUS XUMUYECKOWM HAyKW M XUMHUYECKOW TEXHOJOTHH.
Ponp xumuu B oOecriedeHHH KOJIOTUYECKOM, SHEPreTUYeCKOW M MHIIEBOM
0€30MacHOCTH, pa3BUTHM MeIWUUHBL. [IpaBuia moWcka ¥ aHamu3a
XUMHUYECKON HH(OpMAIMK W3 Pa3IMYHBIX UCTOYHHMKOB (Hay4yHass U y4eOHO-
Hay4Hasl JIUTepaTypa, CpeacTBa MaccoBoi nHpopmannu, cetb IHTepHET)

.HI/I‘IHOCTHBIC, MCTaIlpCAMETHLIC U
IpeIMETHBIC KOMITCTCHIINH B
cootBetrcTBUM ¢ PI'OC cpeanero
o01iero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MunncrepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012 Ne 413
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IIpakTyeckoe 3ansiToe Ne 9 Ilouck M aHanu3 KeiicoB O NPUMEHEHUU
XUMHUYECKMX  BEMIECTB M TEXHOJOTMM C  y4eToM  Oymymien
po(heCCHOHANILHOM JIEATEIILHOCTH 10 TeMaM: BaKHEHIIIME CTPOUTEITHHBIE
MaTepuaibl, KOHCTPYKLMOHHBIE MaTepuaibl, KPackd, CTEKJIO, KepaMuKa,
MaTCpualibl JJid OJJICKTPOHUKHU, HaHOMATCpHUaJbl, TCKCTUJIbHBIC BOJIOKHA,
UCTOYHUKMA DHEpPruM, OpraHWYeCcKue ¢ MHUHEpaJibHble ynoOpeHwus,
JICKApCTBCHHLIC BCUICCTBA, OBITOBAsT XUMHSL.

3amura:IlpencraBnenue pe3ynbTaToB peuieHUs KelWcoB B (opMe MHUHHU-
JIOKJIaJ1a C Mpe3eHTalnen

[IpodeccuonanbHO-OPUEHTUPOBAHHOE COACPKAHUE

HpI/IMeHeHI/II/I XUMHUYCCKHUX BCIHICCTB H TEXHOJIOTHH B KOMITBIOTCPHOM
XUMUH.

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

Bcero

78
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3. YCJIOBUSI PEAJIM3AIIMA TPOTPAMMBI  YUEBHOW
JUCHMUILIAHBI

3.1 TpeboBaHuss K MHUHMMAJBHOMY  MATEpPHAJIbHO-TEXHHYECKOMY
o0ecreyeHU 0 Y4eOHOM TUCIUTIIUHBI

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, J1abopaTOpuM XUMHUU JJI1 TPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA,
MPaKTUYECKUX, JJAOOPATOPHBIX 3aHATHH, B TOM YHCIIC TPYIIIOBBIX, MHAUBUIYATbHBIX,
IMUCbMEHHBIX, YCTHBIX KOHCYJIbTAIlUM, TEKYIIETO KOHTPOJSA U IMPOMEKYTOUHOU
aTTECTaIlUU.

O6opynoBanue:

- pabouee MeCTo Mperno aBaTes;

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

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTra 00ydIeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HATIISIIHBIE  TOCOOMS:  TUTaKaThl, y4eOHO-HAIJISAJHBICE  ITOCOOMS,
obecrieunBaroIMe TeMaTUUEeCKUEe UILTFOCTpAIMU 10 pabodelt mporpaMMe JUCHHUILUIMHBL,
B TOM YHCJIe, BUJICO-ayAHO0 MaTepHabl, KOMIILIOTEPHBIC MMPE3CHTAIIUH.

KomneroTep mMeeT HOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
100aabHyI0 ceTh MIHTepHeT, OCHAIIEH JUIEH3MOHHBIM IIPOTrPAMMHBIM 00ECIICUEHUEM.

3.2. Y4yeOHO-MeTOAMYECKOe U UHPOPMAUMOHHOe  olecrneyeHHe
peasu3anuu y4e0HOi JUCUUIJINHBI

1. AxndunorenoBa, WM.B.Xumusa: y4yeOHUK M NPAKTUKYM [UIsI CPEIHETO
npodeccruonanbHoro oopazoBanus/ 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
npodeccruonanbHoro obpaszoBanusi/ WM. B. Audunorenora, A. B. baGkos, B. A.
[TonkoB.- 2-¢ u3n., ucnp. u gom.- MockBa: 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 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 / I'muuka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2.https://www.book.ru/
HNuTepHeT-pecypceol
8. www.pvg.mk. ru (omumnuazna «Ilokopu BopoObeBEI TOPEI»).
9.www.hemi.wallst. ru (OOpa3zoBaTenbHbIi CAUT 17151 IKOJIBHUKOB « XUMUSD» ).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIBHUKOB).
MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 10 OCBOEHUIO THCITUTLTHHBI
11. Metoandeckue yka3aHus sl OOyJarOIINXCS O BBIMOTHEHUIO MPAKTHIECKIX

pabor.

12. Meroanueckue yka3zaHus st 00y4aromuXcsl MO0 BRIMOJTHEHUIO Ta00paTOPHBIX
pabor
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS TYUYEBHOM
NCIHUIIJIMHbI

4.1. dopMbI 1 METOJIbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHusl

D®opMbI U METOBI

Pe3yabTaThl 00yueHusn KOHTPOJISl M OLIeHKH
pe3yJbTaToB
o0yueHust

JUYHOCMHbLE: Tekyumii KOHTPOJIb:

- OCO3HaHHWE OOYYAIOUIMMHKCS  POCCHUHCKOH  Tpa)KTAHCKOM | - OMPOC YCTHBIN

HUJICHTUYHOCTH; (bpoHTaNBHBIN);

-  TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEJIbHOCTH | | - BBINIOJHEHUE

CaMOONPEIEIICHUIO; nabopatopHoit

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

- LCJICHAIIPABIICHHOE DPAa3BUTHE BHYTPEHHEH IMO3MLMU JINYHOCTH | - BBIIIOJIHEHHE
Ha OCHOBE JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEH Hapod0B PoccHiiCKOM | MpaKkTUYECKOn
denepanuy, UCTOPUYECKMX M HALMOHAIBHO-KYJIBTYPHBIX TpaIulMi, | pabOThI
(dbopMHpOBaHKE CUCTEMBI 3HAUMMBIX IIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, | (MHIUBHAyaJbHAs
AHTUKOPPYIILIMOHHOIO MHUPOBO33PEHUS, MIPABOCO3HAHUS, SKOJIOIHYECKOH | hopma paboThI)
KYJbTYpBbI, ClIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD )KU3HEHHbBIE IIJIaHbl;

- YyBCTBO TOPIOCTM M YB&KEHHS K HCTOpPUU U JHocTHeHusM | [Ipomexxyrounas
OTEYECTBEHHON XMMUYECKON HayKH; XUMHUECKH TPAaMOTHOE MOBEJICHHE B | aTTEeCTalus B popme:
npoeCCUOHATBHON JIeATENbHOCTH W B ObITy mpu oOpamieHun ¢ | 1 cemectp - apyrue
XMMHUYECKUMHU BEUIECTBAMH, MaTepHUaIaMH U MPOLIECCaMU; (OpMBbI KOHTPOJIS

- TOTOBHOCTh K HPOAOJDKEHHIO OOpa30BaHUS U MOBBINIEHUS | (cpeaHHil 6at 1o
KBaTMpUKAMA B W30paHHON MNPOPECCHOHATBHON JEATENIFHOCTH U | TEKYIIUM OI[CHKaM
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUI B 3TOM; yCIIEBAEMOCTH)

- YMEHHE HCINOJIb30BaTh JOCTUKEHHUS COBPEMEHHON XMMHUYECKOH | 2 cemecTp —

HayKl M XHMUYECKMX TEXHOJIOTHMI Ui TOBBILIEHHUS COOCTBEHHOTO | MU(depeHIMPOBAHHBIN
MHTEJJIEKTYaJIbHOTO  pa3BUTHsI B  BBIOPAaHHON  MpodeccHOoHaIbHON
NESITENIBHOCTH;

mMemanpeomemuule:. Meton npoBeneHus

- OCBOGHHBIE OOYYAIOUIUMHCA MEXIIPEIMETHbIE MOHATUS | | IPOMEXYTOUHOMN
YHHUBEpcaJbHble Y4eOHbIEe NEHCTBUS (pEeryJsiTUBHbIE, MO3HABaTEJbHBIE, | ATTECTAIIUH 2
KOMMYHHUKATHBHBIE); CEMECTpA: BBINIOJIHEHHE

- CHOCOOHOCTH WX UCHOJB30BAaHUS B IIO3HABAaTEJIbHOW M | KOMILJIEKCHOTO 3aJaHUS
COLIMAJIbHON NPAKTUKE, TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO
U OCYUIECTBJICHHUIO Y4YEOHOW JeATENbHOCTH, OpraHM3alMHu Yy4eOHOro
COTPY/IHUYECTBA C MENAarOrMYecKUMH pabOTHUKAMH U CBEPCTHHKAMHM, K
Y4acTHUIO B MOCTPOCHUU MHAUBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIIe10BaTeIbCKON, MPOSKTHOM U
COIMAITLHOU JIeSITeIbHOCTH,

- WCIOJIb30BAHME  DPA3NIMUYHBIX  BUJOB  I103HABaTEIbHOMU
NEeSTeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYallbHBIX ONepaluuil (I0CTaHOBKU
3aaud, (OpPMYJIMPOBAHUS THUIOTE3, AHAIU3a W CHUHTE3a, CPAaBHEHMS,
0000IIeHNs,, CHUCTEMAaTU3alli{, BBISBICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3el, TNOMCKAa aHAJIOroB, (OPMYIMPOBAHUS BHIBOJOB) JUIS PpEIICHUS
MOCTAaBJIEHHOW 3aJaud, NPUMEHEHHE OCHOBHBIX METOJOB TII03HAHUS
(HaOnroieHHsI, HAyYHOTO OHKCHEPUMEHTA) Uil HU3YYeHHS DPa3IU4HbIX
CTOPOH XHUMHYECKHX OOBEKTOB U MPOLIECCOB, C KOTOPHIMH BO3HUKAET
HE00XO0MMOCTh CTAJIKUBAThCs B IpodecCHoHaTIbHOM chepe;
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- HUCIOJb30BAaHUE PA3JIMYHBIX HMCTOYHHMKOB Ui TOJy4YEHUS
XUMHYECKON WH(pOpMamuu, yMEHHE OICHHTHh €€ JOCTOBEPHOCTH st
JOCTUKEHHS XOPOIIIUX Pe3yNbTaToB B MpodecCHoHaIbHOU cdepe;
npeaMeTHbIE:

- c(OPMUPOBAHHOCTD MPEACTABICHUN: 0 MaTepUATHLHOM €TUHCTBE
MHpa, 3aKOHOMEPHOCTSAX U [103HABAEMOCTH SIBJIEHUM MPUPOJBL; O MECTE U
3HAYEHUH XUMHH B CHCTEME eCTECTBEHHBIX HAyK U €€ poJld B
00ecreYeHnr yCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA: B PEIICHUH MPOoOIeM
9KOJIOTMYECKOM, SHEPreTHYeCKON U MUILEBOIl 0€30aCHOCTH, B PAa3BUTUU
MEIWIINHBI, CO3/IaHUU HOBBIX MATEPUAIOB, HOBBIX UCTOYHHKOB DHEPTHH,
B 00€CreuYeHNN palMOHAIBLHOTO MPUPOIONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIeH KYJIbTYyphl YEJIOBEKAa, a TAKXKE IKOJOTHUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPEIE;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYACT:
OCHOBOTIOJIAralolue TIMOHATUS (JOMOJHUTEIBHO K CHCTEME IMOHATUI
0a30BOr0 YpOBHS) - W30TOIIBI, OCHOBHOE W BO30YKICHHOE COCTOSHHUE
aToMa, THOpUAM3AIIKs aTOMHBIX OpOUTallel, XUMUYECKas CBA3b («G» U «TT
— CBsI3bY», KpATHBIC CBSI3M), MOJIIPHAS KOHIEHTPAIUsS, CTPYKTypHas
dbopmyna, wuzoMepus (CTpyKTypHasi, TeoMeTpuueckas (LHUC-TpaHC-
W30MEpHsi), THIBI XUMHUYECKMX peaKiuid (TOMO- W TeTepOTCHHEIE,
oOpatuMble W HeoOpaTUMBbIC), PpPAacTBOpPHI (MCTHHHBIC, JTUCIEPCHBIC
CUCTEMBI), KPUCTAJUIOTMAPAThl, CTENEHb JUCCOLMALMU, DSJIEKTPOJIU3,
KpEeKUHT, pU(POPMHUHT); TEOPUHM U  3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE  3HAHMS, JIeXKAllMe B  OCHOBE IIOHMMAaHUS
MPUYUHHOCTY M CUCTEMHOCTH XUMHUYECKHX SIBJICHHH, COBpEMEHHbBIC
MIPE/ICTAaBICHUS] O CTPOCHHUU BEIIECTBA HA AaTOMHOM, MOJIEKYJIIPDHOM U
HaJIMOJICKYJIIPHOM YPOBHSIX; MIPEACTABICHUS O MEXaHU3MaX XUMHUUYECKUX
peaxkuui, TepMOJAUHAMUYECKMX U KHUHETUYECKUX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUsA, O XHUMHYECKOM DPABHOBECHHU, JIUCIEPCHBIX CHUCTEMaX,
(dakToNOrMuecKue CBEACHUS O CBOMCTBAaX, COCTaBe, TMOJIYyYECHUH U
0€30MacHOM  HUCIOJB30BaHUMU  BAKHEHIIMX  HEOPraHWMYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH EATEeIbHOCTH YEeTIOBEKA;
O0MMX HAYYHBIX MPUHITUIIAX XUMHUYECKOTO MPOU3BOJCTBA (HA TIpHMEpe
MPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHUaka, MeETaHola, mepepaboTKu
He(TH);

- c(OpMUPOBAHHOCTh YMEHU BBISABIATH XapaKTEpHbIE MPU3HAKU
U B3aWMOCBSI3b HM3YyYCHHBIX TOHATHUH, MPUMEHSATH COOTBETCTBYIOIINE
MOHATHSI TPU ONHMCAHUW CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB M WX NPEBPAIICHHIA, BBISBIATH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C TOHATUSMU M TPEACTABICHHUSIMH JIPYTHX
IIpeIMETOB /17151 60JIee OCO3HAHHOI'O MOHUMAHUS U OOBSCHEHUS CYITHOCTH
MaTepUaIbHOTO €IMHCTBA MHpPA; UCIIOJIb30BaTh CHCTEMHBIE XHMHUYECKUE
3HaHHUS JUIS OOBSCHEHUS W TPOTHO3UPOBAHUS SBICHHUH, WMEIONIUX
€CTECTBEHHOHAYYHYIO IPUPOY;

- c(opMHpPOBAaHHOCT, YMEHUN HCHOJIB30BaTh HAMMEHOBAHUS
XUMHUYECKUX COEIMHEHUN MEXIYHAPOIHOTO COH03a TEOPETUYECKOH U
MPUKJIATHOW XUMHH U TPUBHAIBHBIC HA3BaHUS BEIIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJIacCaM OPTaHWYECKUX M HEOPraHWYEeCKUX COCAMHEHU;
UCIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJIUKY [UIsl COCTaBJIeHUS (GopMyll
HEOPTraHMYECKUX  BEIIECTB,  MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpPALLEHHBIX U CKEJIETHbIX) (OpMysl OpraHUYECKHUX
BEIIECTB; COCTABISTh YPABHEHUS XUMUYECKUX PEaKIUN U PACKPBIBATh UX
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CYIIHOCTb: OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN MOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajlaHCa 3TUX PpEaKIHif; peakiuii MOHHOTO
oOMEHa IyTeM COCTaBJIEHUS MX IOJHBIX M COKPALUEHHBIX HOHHBIX
YPaBHEHUM; peaklUMid TUApoin3a, peakluid KOMILIEKCOOOpa3oBaHMs (Ha
IpUMepe TUAPOKCOKOMILUIEKCOB IIMHKA M alIOMUHMSA); IMOATBEPKIATh
XapaKTepHble XHMHUYECKHE CBOWCTBAa BEIIECTB COOTBETCTBYIOIIUMU
HKCHEPUMEHTAMU U 3aIIUCSIMU YPAaBHEHUH XMMUYECKUX pEaKIHii;

- c(OpMHPOBAHHOCTD YMEHUH KJIacCU(UIPOBATH
HEOPraHMYeCKue U OpraHUYEeCKHE BELIECTBA M XMMUYECKHE pEaKIHH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS Kiaccuukanum
U3y4yaeMbIX XHMHYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAaB U
BaKHEHIINE CBOWCTBA BEILECTB, NPUHAMICKALUX K OINPEACICHHBIM
KjjaccaM M TpyOmnaM COEJUHEHUH  (IIPOCTHICBEIECTBA, OKCHJBI,
THJIPOKCHUBI, COJIH; YIJIEBOJOPO/IbI, TPOCThIe 3(PUPHI, CIIUPTHI, (HEHOIBI,
aJIbJIETU/IbI, KETOHBI, KapOOHOBBIE KHUCIOTBI, CIOXHbBIE 3(QUPBI, KHUPHI,
YTJIE€BO/IbI, aMUHBI, aMUHOKHUCIIOTHI, OCJIKH); IPUMEHSITh 3HAHUS O COCTaBE
U CBOWCTBaX BELIECTB JUIsI SKCIEPUMEHTAJIBbHOW IPOBEPKU THUIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHUYECKUX DPEaKUUd U
IIPOrHO3UPOBAHMSI BO3MOYKHOCTEHM UX OCYILECTBICHHUS;

- C(OPMUPOBAHHOCTb YMEHUN MOATBEPXKIAaTh HAa KOHKPETHBIX
OpUMEpax  XapakTep  3aBUCHUMOCTH  pEaKLHOHHOW  CIIOCOOHOCTH
OpPraHMYECKUX COEIMHEHUN OT KPATHOCTH W THUIIAa KOBAJIEHTHOH CBSI3U
(«o» U «m — CBA3b»), B3aMMHOI'O BJIMAHHUS aTOMOB M TPYII aTOMOB B
MOJIEKYJIaX; a TakXe OT OCOOCHHOCTEM pealn3alMd pa3IMuHbIX
MEXaHU3MOB NIPOTEKAHMsI PEAKIINA;

- chopMUPOBAaHHOCTH YMEHHH XapaKTEPH30BaTh HIIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHUM) U MOHOB
XUMUYECKHUX 3yieMeHTOB 1-4 mepuonos Ilepuoanueckoit cucremsr [[.1.
MenzeneeBa U UX BaJCHTHBbIE BO3MOXHOCTH, UCIOJb3YS MOHSITHS «S»,
«p», «d-31EKTPOHHBIE» OPOUTAIN, YHEPreTHUECKUE YPOBHHU; OOBICHATH
3aKOHOMEPHOCTH UW3MEHEHHUS CBOMCTB XHUMHUYECKHX DJJIEMEHTOB U
0o0pa3zyeMbIX MU COEIMHEHUH TI0 IEpHoJaM U TpyIam;

- BJIaJICHUE CHCTEMOI 3HAHMW O METOJlaX HAay4YHOI'O IO3HaHUs
SBJICHUI NPUPOJBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U yMEHUSIMU
MPUMEHSTh 3TU 3HAHUS IPU SKCIIEPUMEHTAILHOM HCCIIEI0BaHUH BEILIECTB
U sl OOBSICHEHUS XMMHYECKUX SBJICHUH, UMEIOLIMX MECTO B IPUPOAE
MIPaKTUYECKON AESITEITbHOCTH YEJIOBEKA U B IIOBCETHEBHOM YKU3HU;

- c(OpPMHUPOBAHHOCTb ~YMEHUH TMPOBOAMTH  PACUYEThl IO
XUMHUYECKUM (GopMyslaM U YpaBHEHHMSIM XUMHUYECKUX peakuuid ¢
UCMOJb30BaHUEM  (U3MYECKUX BEJIWYMH (Macchl, o0beMa Tra3os,
KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: pPacyeThl MO0 HAXOKICHHUI0O XUMHYECKOW (hOpMysbl BEIIECTBA;
pacueTsl Macchl (00beMa, KOJIMYECTBa BEIIEeCTBA) MPOIYKTa pPEaKIliH,
€CJIM OJIHO U3 UCXOJHBIX BEILECTB JaHO B BUJIE PACTBOpA C OIIPEEICHHON
MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA WJIM JaHO B M30OBITKE (MMEET
IIPUMECH); pacueTbl MAacCOBOH WJIM OOBEMHOHM JOJM BBIXOAA MPOJIYKTa
peaKkIuu; pacyeThl TEIIOBOro d(pderra peakinii, 00bEeMHBIX OTHOIICHHMA
ra3os;

- ¢OpPMUPOBAHHOCTh YMEHHM MPOrHO3UPOBATh, aHAIM3UPOBATh U
OLIEHUBATh C TMO3UIMHA SKOJIOTHYECKOH OE30MacHOCTH IOCIEACTBUS
OBITOBON W TPOM3BOJICTBEHHOW NEATEILHOCTH YEJIOBEKAa, CBSI3aHHOW C
nepepabOTKOM  BEIIECTB; MCIOJIb30BaTh IOJyYEHHbIE 3HAHUS IS
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NPUHATUS TPAMOTHBIX PEUICHUH TpOOJIeM B CUTYaIUsX, CBSI3aHHBIX C
XUMUEH;

- c(OpPMHUPOBAHHOCTh YMEHHUH CaMOCTOSITEJIHHO IUIAHHPOBATH U
IIPOBOAUTh XUMUYECKUIN IKCIEPUMEHT (IIOJyYEHHUE U U3YyUEHHE CBOWCTB
HEOPTaHWYECKUX W OPTaHHUYECKUX BEIICCTB, KAYECTBCHHBIC PEAKIIMU
YIJIEBOJOPOAOB  Pa3JIMUHBIX  KJIACCOB M KUCIOPOACOJIEPIKAIINX
OpPTaHUYECKUX BEIIECTB, PEIICHUE OJKCICPUMEHTAIBHBIX 3a/a4 110
paclo3HaBaHHIO HEOPraHMYECKMX W OPraHMYeCKHX  BELIECTB) C
COONIFOJICHHEM TpaBWJI 0O€30MacHOrO OOpalleHHus C BEHIeCTBAMHU U
nabopaTopHBIM 00OpyIOBaHUEM, (OPMYITHPOBATH IIEJN HCCIICIOBAHMS,
NPEJOCTABIIATE B pa3ziuyHOW (opMe pe3ynbTaThl IKCIEPUMEHTA,
AHAJIIM3UPOBATH U OLICHUBATH UX NOCTOBCPHOCTD,

- c(OPMHUPOBAHHOCTh YMEHHUI OCYILECTBIISATH II€JICHANIPABICHHBIN
MOUCK XMMHUYECKOW MH(POPMALIMU B PA3TUYHBIX UCTOUYHUKAX (HAy4YHAS U
yueOHO-HayYHasl JUTEeparypa, CPeICTBa MaccoBOW HH(OpMAIUH, CETh
WuTepHer u  JApyrue),KpUTUYECKH  AHATU3UPOBATH  XMMHUECKYIO
uHpopMaIHio, repepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHU C
[IOCTABJIEHHOM yueOHOM 3a/1a4eii;

- chopMHpPOBaHHOCT,  yMEHUH  OCO3HABaThb  OIACHOCTb
BO3I[CI>1CTBH$I Ha JKHWBBIC OpraHHU3Mbl ONPCACICHHBIX BCUICCTB, IMOHUMAs
CMBICIT TTOKA3aTelIsl PEISIIbHOM TOMYCTUMOM KOHIIEHTPAIIMH, U MOSICHATh
Ha I[pUMepax CHOCOObl YMEHbBIIEHUS U NPEAOTBPAILEHUS UX BPEAHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKa.

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

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

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

MeToanueckue MaTepuasbl
Meronuyeckue marepuainsl, ONPEEAIOINUE MPOLEaypbl OLIEHUBAHUS 3HAHUM,
YMEHHMM,  XapakTepu3yloumx  (QOpMHUpOBAaHHUE  KOMIETEHLMH, COAepXKarci B
MpUJIOKEeHUH 1.
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Hpnioxenne 1
KoHTpo/IbHO-0LIEeHOYHBIE CpeIcTBA
AJIsl IPOBe/IeHUS IPOMEKYTOYHOM aTTecTaAllMy M0 ANUCHHUIJIMHE
O/1.07 XUMuUs

1.1. ®opma npoMe:KyTOUHOI aTTecTauuu: TudPepeHIIMPOBAHHBINA 3a4eT (2 ceMecTp).
1.2. Cucrema oueHMBAHMS Pe3y/JIbTATOB BbINOJIHEHNUS 3aJaHUM

()HGHHB&HHC PE3YyJIbTAaTOB BBIITIOJIHCHU A 3aHaHHﬁ HpOMﬁXQHOqHOﬁ arrecragun
OCYILIECTBIISICTCS] HA OCHOBE CJEIYIOIINX MPUHIIUIIOB:

JIOCTOBEPHOCTH OIICHKH — OIICHUBACTCSl YPOBCHb CQOPMUPOBAHHOCTH 3HAHWH, YMCHHH,
MPAKTUYECKOTO OIbITa, OOMMX M NPOodEeCCHOHATBHBIX KOMIETEHIIH, MPOJAEMOHCTPUPOBAHHBIX
O6yanOHIHMHC$[ B XOJ€ BBIIIOJTHCHUA 3a1aHUA,

aJICKBaTHOCTU OILIGHKH — OILIEHKA 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 YCTOHYMBOCTH MpPHU HEOJHOKPATHBIX OIICHKAaX YPOBHS C(HOPMHPOBAHHOCTH
3HAHUU, YMEHUH, MPAKTUYECKOTO OMBITA, OOIINX U MPOPECCHOHATBHBIX KOMIIETEHIUI 00yYaronXcs;

KOMIIVIEKCHOCTH OILICHKH — CHCTEMa OLCHHMBAHUS BBIIIOJITHCHUA 3aﬂaHHﬁ JOJI’KHA ITO3BOJISATH
MHTErPaTUBHO OIICHUBATH 001IME U MPOPECCHOHATbHBIE KOMIIETEHIIUMN 00yUYaOINXCs;

00BEKTUBHOCTHU OICHKUM — OICHKAa BBbINMOJHCHUA KOHKYPCHBIX 3aI[aHI/If/'I JOJI’KHa OBITH
HE3aBHUCHUMON  OT  OcoOeHHOCTel  mpo(ecCHOHANBbHOM  OpUEHTAllMM  WIM  NPEANOYTCHUN
npenojaBaTesiei, OCyIECTBISIIOIIMX KOHTPOJIb WM aTTECTALMIO.

[Ipu BBINOSHEHNUH MPOLIEAYP OLEHKH 3aJJaHUI UCIIOJIb3YIOTCS CIEAYIOIINE 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 OLEHKH.

Hcnonp3yetcs nstu OanbHas 1IKaja JUIsl OLEHUBAaHUS Pe3yIbTaTOB O0y4EHHUS.

[lepeBon msiTu GaNbHOM MIKANBI yUeTa pe3yabTaTOB B MATH OANBHYIO OIEHOYHYIO IIKAIY:
Ouenka KosauuyectBo 6a/1510B, HAaOpaHHBIX 32

BBITIOJIHEHHE TEOPETHYECKOr0 M MPAKTHYeCKOro

3aJlaHusA, CPEeAHUI 0aJLJ1 10 UTOraM aATTeCTAlluH

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

«HCYHOOBJICTBOPUTCIILHO»

1.3. KOHTpPOJILHO-0LIEHOYHBIE CPeCTBA
1.3.13aganue:
3ananue:
1.TectupoBanue.
2. Pemenne 3amaun.

IIpuMepHbIe BONPOCHI TECTUPOBAHUS
B 3aganusax 1-20 BbIOepH NPABUILHBIA OTBET U MOIYEPKHHU €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'mapoxcnn kanbuus;
. Kapbonar kanpuus;

. Okcup KaapIus;

. Okcup Hatpus.

T"anmoren — 3To0:

. @rop
. Kucnopon
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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 3JeKTPOIUTHUECKON AUCCOLAMM OBbLIT 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 He00X0AMMO YCTAHOBHUTL COOTBETCTBHE MEXKIAV COAEPKAHHEM MEepBOro M
BTOPOro CTOJ00B. OTBET 3anUChIBACTCS B TA0JIHILY.

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

U GpoH.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpennue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyromre

4) COIM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBHE MEX Y (POPMYJIIOi BellecTBa U KIacCOM/TPYIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0W MO3UIINH,
0003HaueHHOM OYyKBOM, M0AOEpPUTE COOTBETCTBYIOIIYIO MTO3UIMIO, 0003HAYEHHYIO

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 MPUHAIIEKHUT: K KaXkKI0H MO3UILINH,
0003HaueHHOH OYKBOM, M010EPUTE COOTBETCTBYIOILYIO MO3UIUI0, 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 OYKBOH, MoAOEpUTE COOTBETCTBYIOMIIYIO MO3UIUIO, 0003HAUEHHYIO

1 dpoi.

A) Cr(OH);NO3 1) cMmerranHas Coyb
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 YCTAHOBJIECHHOM JUIsI OTBeTa MoJie. OTBeTOM
MOsKeT ObITh HM(ppa, 0TAeJbHOE CI0BO, CJI0BOCOYETAHNE. (3aKPBITasA (hopma)

25. Ilpopomxure NpeUIOKEHHUE: BAaJEHTHBIA Yroj Npu sz—m6p1/1111/13aunn AIIEKTPOHHBIX O00JaKOB
COCTAaBIISIET

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

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

28. Ilpopomkute npeiokKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOIICHUIO IPYT K IPYTY SBISIOTCA. . .
B 3aanusix 29-30 oTBeT HE00X0AMMO YCTAHOBUTH NPABUJIbHYIO MOCI€10BATEIbLHOCTD J1eHCTBHIA.
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) 3apoxxnenue (MHULMMPOBAHUE) LIEITU

B) paszButue nenu

[IpuMepHbIe NPpaKTHYECKHE 3aTAHUSA

3agauu:

1. B 40 r auctwinupoBaHHOM BOJBI pacTBOpWIM 2 T XJopuaa HaTpus. PaccuuTaiite
MacCOBYIO JIOJIIO COJIM B IIOJyYEHHOM PacTBOPE.

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

3. CKOJIBKO BOJBI M COJM HYXHO B35iTh, 4T0ObI mpurotoButh 250 T 10 %-r0 pactBOpa
HUTpaTa HaTpus?

4. B 1 xr 60 %-ro pactBopa conu no6asunu 50 r sToit comu. KakoBa MaccoBast 107151 conu
B MOJTy4eHHOM pacTtBope? OTBET OKPYTIUTH J0 JECATHIX.

5. OmnpenenuTh KoIUYecTBa cepedpa, MOIYYEHHOro OT B3aumopencTBus 10 r xyopuaa
HaTpUs U HUTpata cepedpa.

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

7. Cmemanu 25 0 r pacTBOpa MOBapeHHOM cou ¢ MaccoBoil none 15 % u 30r pactBopa ¢
MaccoBoit goneit 20 %. Onpeaenute MacCOBYIO JIOJTIO B TTOJIYY€HHOM PacTBOPE.

8. [Tpu B3aumojeicTBUN Kalblus ¢ BOJoH oOpa3oBanock 0,3 MOJIb T'MAPOKCHIA KaJIbLUS.
Kakoii 06beM Boopoaa( B IMTpax, H.y.) IPU 3TOM BBIIEIUIICS ?

9. N3 250 r pacTBOpa MOBapeHHON CONM C MaccoBOoM nosied 15 % Bwimapuinu 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJyYEHHOM pacTBOpE.

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

xjopuaa kanus 15 % st momydeHus pacTBopa ¢ MaccoBou jgoineid 17 % ?

1.3.2. Kpurepuu oueHku

Onenka 3a 3agaHue «TecTHpoOBaHUE» OIpPEIENsAeTCs] MPOCTHIM CYMMHpOBaHHEM OaijioB 3a
MpaBWJIbHBIE OTBETHI HA Bonpockl. OIuH BepHbI oTBeT paseH 0,1 6amn

OtBeT cunTaeTcs NpaBUIbHBIM, €CIIU:

- IIpH OTBETE Ha BOIIPOC 3aKPHITOI (POPMBI ¢ BELIOOPOM OTBETa BHIOpaH NMpaBUIIbHBINA OTBET;

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

- NP OTBETE€ Ha BONPOC HA YCTAHOBJIEHHE IPABUIBHOM IOCIEJOBATEIBHOCTU YCTAaHOBJIEHA
IIpaBWJIbHAS [TOCIEA0BATENBHOCTD
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- IpY OTBETE Ha BOIPOC HA YCTAHOBIIEHUE COOTBETCTBHSI, €CJIM COMOCTABICHUE MPOU3BEACHO
BEPHO I BCeX Map.

KpnTepml OLICHKHU PE3YyJbTATOB BLINMMOJHCHUA 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 KPUTEPUSMU OLICHKH
1| Odopmienne yciioBus 3agaHus MaxkcumasbHbIi 6211
—0,2 6a1a
- BepHO 0(OPMIICHO YCJIOBHE 3a/iauH, MPEICTaBICHbI BCE XUMHUECKUE] 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 OO0O3HAYEHHI CHUMBOJBI B YCJIOBHH 33aqaud U B (opMmyrnax, 0,3
UCIOJIb3YEMBIX B PELICHUHU 3aJjauil
- BepHO O00O3HAYCHBI CHMBOJIBI B YCIOBHM 3aJla4d, JomymieHa 1 0,2
HETOYHOCTb B ()OPMYIIax, UCIOJIb3YEMBIX B PEIICHUH 3a/1a41
- JomymieHa | HETOYHOCTh Npu O003HAYEHHWU CHUMBOJIOB B YCJIOBHH 0,1
3aj1auu, 1 HETOUHOCTh B (pOpPMyJIaxX, UCIIOIb3YEMBIX B pEILICHUH 33Jjaul
- jonyuieHo 2 u 0ojiee HETOYHOCTU NMpH O0003HAUYEHHWU CHMBOJIOB B 0
YCIIOBHMH 3ajjauu, 2 U Oosee HeTOuHOCTEH B hopMyrax, UCIOIb3YEMbIX
B PEIICHUH 33/1a4H
3| Cob.1i01eHUEe aIrOpUTMA pelieHust MaxkcumanbHbIN 6211
—0,1 6anna
- pelleHue 3a/aud  OCYILECTBIISETCS IO AJTOPUTMY:  3aIlUCHh 0,1
HEOOXOIUMBIX XUMHUYECKHAX dbopMyi,BepHast pacCTaHOBKAY|
KO3 PUIIMEHTOB, MaTeMaTHYECKUI pacuéT MpaBHWIIBHO I0J00paHHBIX
K02 (UIIMEHTOB HPEIIEHNE IO XUMHUECKOH GopMyie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAHUI U3MepeHUsI PU3NUYECKUX BEJIUYUH B MaxkcumanbHbIi 6211
Me:xknyHapoanyto cucremy equnun (CH) —0,3 6anaa
- BEpHO IepeBelIeHbl pacyueThl MEepeBOJia BCEX EIUHHIl H3MEpeHUs] 0,3
busnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
- pomymieHa 1 ommOKa MpH NPOBEIEHUM pacyera MepeBoAa €IUHUI] 0,2
u3MepeHus: GU3NYECKUX BEIWMYMH B MEKIyHApOIHYIO CHCTEMY €AMHUI]
(CH)
- JIOTyIIEHBl 2 OMMOKM NP MPOBEACHUM pacyera MepeBoja eIUHUI] 0,1
u3MepeHus (PU3NYECKUX BEIWYMH B MEXAyHApOIHYIO CUCTEMY €IMHUILY
(cn)
- HEeBEpHO MPOBE/IEHBl PacyueThl IEPEBOJIA BCEX eUHUI] 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 TOCJIEA0BATENBHO 3aMCcaHbl Bce (POPMYIbl B COOTBETCTBUH C
CUMBOJIUKOH, HEOOXOAMMBIE Il  yCTAHOBJIGHHUS  COOTHOIICHUS
CYIIECTBYIOILEr0 MEKAY (PU3NIECKUMHU BETMIMHAMHU

- IPAaBUJIBHO COCTABJICHbl YPABHEHMS, CBA3BIBAIOLIUE XUMHUYECKUE
BEJINYUHBI

0,4

- BECPHO, HO HETIOCJICAOBATEIIbHO 3alIMCAHbI (bOpMy.]'IBI B COOTBCTCTBHH (|
CHMBOHHKOﬁ, HGO6XOIII/IMOI>’I JJIA YCTaHOBJICHU S COOTHOIICHHA
CYIIECTBYIOLIETO MEXKAY XUMHUYCCKHUMH BCIMYNHAMU

- IHpaBUJIBHO COCTABJICHBI YPAaBHCHUS, CBA3ZBIBAIOIINC XWUMHYCCKUC
BCIIMYHUHBI

0,3

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

- JIOTyIlleHAa OJHAa OLIMOKa TMpPH COCTaBJICHUHM ypaBHEHUH,
CBSI3BIBAIOIINX XMMHYECKHUE BETUINHBI

0,2

- (opmynbl 3amHMcaHbl HEIMOCIEOBaTEIbHO, HEBEPHO 3amucaHa |
dbopMyna B COOTBETCTBMH C CHMBOJHKOM, HEOOXOAUMON I
YCTaHOBJICHUS] COOTHOUIEHUSI CYIIECTBYIOIIETO MEXIY XUMHYECKHMH
BCIIMYNHAMU

- JOTyllleHa ojHa omuOKa TMpPH COCTABICHUU YpaBHEHHIH,
CBA3BIBAIOIINX XUMHUYCCKNUEC BCIINYNHBI

0,1

- Bce (JOpMYJIbI 3alMCaHbl HEBEPHO
- JIomyuleHbl oOlMOKa MpU  COCTaBIEHHWU BCEX  ypaBHEHUH,
CBSA3BIBAIOLINUX XMMUYECKUE BEITUYNHBI

MareMaTH4YeCKHe PacyeThbl 0 XUMHYECKUM (PopMyJiaM, KOTOPbIe
XapaKTepU3yKT paccMaTpuBaeMoe siBJeHHE ¢ KOJNYeCTBEHHOW
CTOPOHBI

MakcuMAJIBLHBIA 02J171
— 0,4 6any0B

- BEpPHO TIPOW3BEIEHHI BCE MATEMATHYECKHUE pACYeThl 110 BCEM
XUMHUYECKHM (opMynaM B COOTBETCTBUU C €IWHUIIAMU H3MEPEHUU
xumuueckux BenuuuH (CH);
- BCE pe3yNbTaThl MaTeMaTHYECKUX pPACUYETOB cojep,aT  HU(PpPOBOE
3HAUEHUE W COOTBETCTBYIOIICE My 00O3HAUCHUE CIIMHUIIBI U3MEPEHUS]
xummndecknx BexanunH (CH)

0,4

- BEpHO NPOM3BEICHBI MATEMAaTHYECKHE PACUEThI TI0 BCEM XUMHUYECKUM|
dopMynaM B COOTBETCTBHM C €IMHHIIAMH H3MEPEHMH XMMUYECKHX|
BennuuH (CU),

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

0,3

- HEBEpPHO MPOU3BEIEH MaTeMaTHYECKUH pacyer mo | XUMHUYECKOH
dbopmyiie, HO B COOTBETCTBHHU C €IHHHUIIAMH H3MEPCHHHA XHMHUYCCKHX|
BennuuH (CH);

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

0,2

- HEBEpPHO MNPOU3BEACH MATEMATHYECKH pacueT Mo | XWMHYEeCKOH
dopmyne Oe3 yKa3aHUs EIUHMI HM3MEPEHMH (PU3MUECKUX BETUYUH]
(Cn);

- BCE pe3ylbTaTbl MAaTEMaTUYECKUX paCyeTOB COACPKAT TOJBKO
1M(pOBbIE 3HAUCHUS

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 OOOCHOBaH; HPAaBUIbHO U OOCTOSTEIBHO
JTA€TCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE BOIPOC (BOIIPOCHI)

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

UCTIBITBIBACT ~ HE3HAYMTENbHBIC  3aTPyAHCHHS, oTBeYas  Ha
COIYTCTBYIOIIHE 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 OOOCHOBAHHBIMH; CTYJIEHT HCIIBITHIBALT|
3HAYMTEIIbHBIC 3aTPY/IHCHMSI, OTBEUYAsl Ha COMYTCTBYIOIINE BOPOCHI

UTOro 2

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

1.5. YueOHO-MeTOoaMuYeckoe u HHPOPMALUMOHHOE o0ecmeyeHHe JJisi TPOBeJAEHUS
NMPOMEKYTOYHOM 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 HOpaiit, 2020.— 291¢c.— https://urait.ru/

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

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

4. Amn¢uHorenosa, . B. Xumus: yueOHUK M MPAKTUKYM JUIsl CPEAHETO MPO(ecCHOHANIBHOTO
obpazoBanust/ U. B. Audunorenona, A. B. babkos, B. A. Ilonkos.- 2-e u3x., ucnp. u gon.- 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 c. — ISBN 978-5-406-06847-2.https://www.book.ru/

HNHuTepHeT-pecypcsl

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

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 O0y4YarOINXCs MO BBIIOJIHEHUIO MTPAKTUYECKUX PadoT.

12. Meronnyeckue yka3aHUs JiJIs 00y4JaroNIHXCs IO BBITTOJHEHUIO JTA00PATOPHBIX padoT
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