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

1.1 Ob6aacTh npuMeHeHUus padoyeil MporpaMmbl

PaGouass mporpamMmma y4eOHOW IUCHMIUIMHBI SIBJISICTCS 4YacThIO IMPOTPAMMBI
MOATOTOBKHU CIeUaIuCcTOB cpeaHero 3eHa (manee — IIIICC3) B cooTBeTCTBUHM C
dI'OC CIIO 1o cnenualbHOCTH 09.02.07 WudbopmallMOHHBIE CHUCTEMBl H
IpOrpaMMHUPOBAHUE.

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

1.3 lleiu 1 TpeGOBaHUs K pe3yJIbTaTaM OCBOCHMS Y4eOHOH I CUMIIJIMHBI:

B pe3ynbrare ocBoeHUs y4eOHOM NUCHUIUIMHBI O0yUYaOLUIC JOHKEH T0CTHYb
CJIEIYIOLUE PE3YJIbTATHI:

JUYHOCMHbIE:

- OCO3HAHHUE 00YYaIOIIUMUCS POCCUICKON IPaKIaHCKOM UIEHTUYHOCTH;

- FOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOTIPEIETICHUIO;

- HAJIMYME MOTHUBAIIMKU K OOYYEHUIO U JIMYHOCTHOMY Pa3BHUTHIO;

- LEJEHANpPaBICHHOE DPA3BUTHE BHYTPEHHEH MMO3HUIMU JMYHOCTH HA OCHOBE
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickon denepannn, HCTOPUIECKUX
YU HAlMOHAJIBHO-KYJIBTYPHBIX Tpaguluid, (QOpMUpPOBAHME CHUCTEMBl 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  AQHTUKOPPYNIMOHHOTO  MHUPOBO33PEHUA,
MIPaBOCO3HAHMS, PKOJOTUYECKOM KYJIbTYpbl, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
YKU3HECHHBIC IIJIaHbL;

- YyBCTBO T'OPJOCTH M YBAXKEHHS K MUCTOPUU M JOCTMIKEHUSIM OTEUECTBEHHOM
XMMHUYECKON HayKd; XUMHUYECKH TIPaMOTHOE TMOBEJACHHE B MNPOPeCcCHOHATBHON
JESITEIBHOCTH U B OBITY IIPH OOpAIllEHUU ¢ XUMUYECKUMH BEIIECTBAMM, MaTepHallaMu
Y IPOLIECCAMU;,

- TOTOBHOCTb K INPOJOJDKEHUIO 00pa30BaHMs UM TOBBIIMICHUS KBaTU(UKALUUA B
n30paHHOM Tpo(decCHOHaTbHON AEATENbHOCTH M OOBEKTHMBHOE OCO3HAHUE POJIU
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 OOYYaIOIIMMHUCA MEXIPEAMETHbIE MOHSITHS U YHUBEpCAJIbHbIC
yueOHbIe AeCTBUs (PEeryIATUBHBIC, T03HABATEIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH MX MCIIOJIb30BaHMsI B MMO3HABATEIBHON U COLIMATIBLHONW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IIJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4eOHOMH
NESTENIbHOCTH, OpraHu3allMd y4yeOHOro COTPYJHUYECTBA C  MEJarormyecKuMu
paOOTHUKAMU M CBEPCTHUKAMH, K YYacTHIO B TOCTPOCHUHM HWHAMBUAYAIbHOMN
o0pa3oBaTenbHON TPACKTOPUH;



- OBJIaZICHHE HaBBIKAMH y4eOHO-UCCIEN0BATENBCKOM, TPOEKTHON U COIMAIbHOM
NEesTEeITbHOCTH;

- HCIMOJb30BAaHUE PA3IUYHBIX BHUIOB IO3HABATEIBHOM JEATEIBHOCTH U
OCHOBHBIX  MHTEJUIEKTYaJbHBIX oOrepanuil (IOCTAHOBKHU 3aiayu, (HOpMyIupOBaHUS
TUIO0TE3, aHaJu3a U CHUHTE3a, CpaBHEHUs, 00OOIIECHUS, CUCTEeMAaTH3alluy, BbISBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H, MOMCKA aHAJIOT0B, (OPMYIMPOBAHUS BBIBOJOB) AJIs
peleHusl TOCTaBJIEHHON 3a/Jaud, TPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOmrofieHHss, HAY4YHOTO OKCIEpUMEHTa) Ml W3Y4YEHHUs] Pa3IMYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M TIPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MpodeccruoHalbHO cdepe;

- WUCHOJB30BAaHUE PA3IUYHBIX HCTOYHUKOB [JIsl TIOJYYEHUS XUMHUYECKOU
uHbOpMaIlK, YMEHHE OILICHUTh €€ JOCTOBEPHOCTb MJIs JOCTIKEHHS XOPOIIHUX
pe3yapTaToB B npodeccuonanbHol chepe;
npeaMeTHbIE:

- c(hOpMUPOBAHHOCTh IMPEACTABICHUI: O MAaTepUaJIbHOM E€IUHCTBE MHUpAa,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJIEHUI MPUPOJIbI; O MECTE U 3HAYEHUU XUMHHU B
CUCTEME ECTECTBEHHbIX HAyK U €€ pOJM B OOECHEYEeHHH YCTONYMBOIO Ppa3BUTHS
YeJIOBEYECTBA: B PEIICHUU NPOOJIEM HKOJIOTUYECKOM, SHEPreTHUEeCKOM M MHILEBOM
0€30MacHOCTH, B PAa3BUTUU MEIULMHBL, CO3JAHUM HOBBIX MAaTEpUalOB, HOBBIX
UCTOYHUKOB HHEPruM, B OOECIEYEHHH PALMOHAIBHOIO MPUPOJOINOIb30BAHUS, B
(dbopMUPOBaHUN MUPOBO33PEHUS U OOIIEH KyIbTYPhI YEIOBEKA, a TAKKE IKOJIOTUIECCKH
00O0CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CPEIE;

- BJIQJICHAE CHUCTEMOW XUMHYECKHX 3HAHWW, KOTOpas BKIIOYACT:
OCHOBOTIOJIAraoIUe MOHATHS (JOTIOJHUTENBHO K CHCTEME MOHATHI 0a30BOTO yPOBHS)
- M30TONBI, OCHOBHOE M BO30YXJICHHOE COCTOSHHE aToMa, TMOpHIM3alvs aTOMHBIX
opbuTaneii, XuMu4YecKasi CBSI3b («O» M «T — CBS3b», KpaTHBIC CBS3M), MOJIApHAS
KOHIIEHTpalus, CTPYKTypHas (opmyia, u3oMepust (CTpyKTypHas, TeoMeTpudeckas
(uMc-TpaHC-U30MeEpHUsA), THUMBl XUMHUYECKUX pEaKIUil (roMo- U TeTepOreHHbIE,
oOpaTuMble W HEOOpaTHUMbIE), PaCTBOPHl (MCTUHHBIC, UCIIEPCHBIC CHUCTEMBI),
KPUCTAJUIOTHAPAThI, CTENEHb JUCCOLUAIMM, 3JEKTPOJN3, KPEKHUHT, PUPOPMUHT);
TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIllMe B OCHOBE
NOHMMAaHUS MPUYUHHOCTH W CUCTEMHOCTH XHMUYECKUX SBIICHUH, COBpPEMEHHbBIE
OpEJCTaBICHUs O CTPOCHHMM BellecTBA Ha AaTOMHOM, MOJEKYJISpHOM U
HAJIMOJICKYJIIPHOM YPOBHSX; MPEACTABICHUS O MEXaHM3MaX XWMHUYECKHX PEeaKIIny,
TEPMOJMHAMUYECKUX ¥ KHHETUYECKMX 3aKOHOMEPHOCTSX WX TNPOTEKaHUs, O
XMMHYECKOM pPaBHOBECHH, NWCIEPCHBIX CHUCTEMaX, (AKTOJOTUYECKHUE CBEICHUS O
CBOMCTBAaX, COCTaBe, TOJYYECHMH W OE30MaCHOM HCIOJIb30BAHUU BAKHEHIIINX
HEOPTaHUYECKUX M OPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON AEATETHHOCTH
YeNoBeKa; OOMIMX HAYYHBIX MPUHIMIIAX XWMHUYECKOTO IMPOM3BOJACTBA (Ha MpUMepe
IPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJIa, TepepabOTKU HEPTH);

- ¢(hOPMHUPOBAaHHOCTh YMEHUH BBISIBIISITh XapaKTepHbIE MPU3HAKU U B3aUMOCBS3b
U3YYEHHBIX TMOHSTHH, NPUMEHATh COOTBETCTBYIOIIME TIOHSATUS TPU ONHMCAHUHU
CTPOCHHSI U CBOMCTB HEOPraHMYECKUX M OPraHUYECKUX BELIECTB U UX MPEBPALLECHUI;
BBISIBJISITH B3aMMOCBSA3b XUMHUYECKHX 3HAHUM C TMOHATHUSMU U TNPEACTABICHUSMU
JIPYTUX TPEAMETOB jsi 0ojieeé OCO3HAHHOTO MOHUMAaHHSI U OOBSICHEHUS CYIIHOCTU
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MAaTEPUAJILHOTO €IMHCTBA MHUPA; UCIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
OOBSCHEHHUS M TMPOTHO3UPOBAHUS SIBICHUH, MMEIOIUX €CTECTBEHHOHAYYHYIO
IIPUPOAY;

- c(OpMUPOBAHHOCTb YMEHUW HCIOIB30BATh HAWUMEHOBAHMUS XHWMHYECKHX
COCAMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKOM W MPUKIAJHOW XUMHUU U
TPUBUAJIBHBIE HA3BaHUS BELIECTB, OTHOCAIIUXCS K U3YYEHHBIM KJIACCaM OPraHUYECKUX
M HEOPraHWYECKUX COCIUHEHUW; UCIIOJIb30BATh XUMHUYECKYH) CHUMBOJIUKY JJIS
cocTaBieHHusT (POPMYJT HEOPTaHWYECKHX BEIIECTB, MOJICKYJISPHBIX W CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX ¥ CKEJIETHBIX) (OpPMysT OpPraHMYECKUX BEIICCTB;
COCTaBJISITh YPAaBHEHHS XUMHUUYECKMX PEAKIMM M PaCKpbIBaThb WX CYIIHOCTD:
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX peaKkunit MOCPEICTBOM COCTaBJICHUSA
AJIEKTPOHHOTO OajaHCca dTUX PEaKIUi; peaKIuii HOHHOTO OOMEHa IyTEM COCTaBIICHUS
MX TIOJHBIX M COKPAIICHHBIX HOHHBIX YPAaBHECHWM; PEaKUHUM THAPOJIW3a, PEaKIUu
KOMITJIEKCO0Opa3oBaHus (Ha TpUMEpPE TUIPOKCOKOMIUIEKCOB IIMHKA W AJTIOMUHUSA);
IOATBEPKAATh XapaKTEPHbIC XMMHUYECKUE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMU
DKCIIEPUMEHTAMU U 3aIIUCSIMU YPABHEHUN XUMUUECKUX PEAKLINM;

- c(hopMUPOBAHHOCTh YMEHHH KJIacCCU(UIUPOBATh HEOPraHUYECKHE U
OpraHMYeCKHEe BEIIECTBA M XHUMUYECKHE pPEaKIMH, CaMOCTOSITEIHHO BBIOMPATH
OCHOBAaHMSI U KPUTEPHUH ISl KIACCU(PUKALMKU H3YYaEMBIX XHMHUYECKHUX OOBEKTOB;
XapaKTEepU30BaTh COCTaB M BAXXHEWIIME CBOMCTBA BEUIECTB, NPUHAMLICKANIMUX K
OMPENECNICHHBIM KJlacCaM W TPYIaM COCIUHEHUN (MpOCThIe BEIIECTBA, OKCHIBI,
TUJPOKCHUIBI, COJIU; YTIIEBOAOPOIbI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOJIBI, AJIbIACTUIBI,
KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIIOXKHBIE DSQUPBI, KUPBI, YIJIEBOJbI, aMUHBI,
aMUHOKHCJIOTHI, OCJIKK); MPUMEHSITh 3HAHHMS O COCTABE M CBOMCTBaxX BEIECTB JIs
AKCIIEPUMEHTAIIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIMK U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- c(opMUpOBaHHOCTh YMEHUU TMOATBEPKIAaTh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUU OT
KPAaTHOCTH W TUINA KOBAJIEHTHOW CBSI3U («O» U «IT — CBSI3b»), B3AUMHOI'O BIIMSHUS
aTOMOB M TPYIINl aTOMOB B MOJIEKYJIaX; a TakXKe OT OCOOCHHOCTEW pealn3aluu
Pa3IMYHBIX MEXaHU3MOB IIPOTEKAHUS PEAKIUN;

- chOPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaATh FJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM UM BO30Y>KJIEHHOM COCTOSIHUM) U HMOHOB XUMHYECKHUX JJIEMEHTOB 1-4
nepuosioB Ilepmoamueckoit cucremsl J.M. MengeneeBa W UX  BAJCHTHBIC
BO3MOXXHOCTH, MCIOJIb3YSl TOHSTHS «S», «p», «d-dJIIEKTPOHHBIE» 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 E€CTECTBEHHBIX HAayKaX W YMEHUAMHU MPUMEHSTH 3TU
3HaHHUS TIPH DKCIEPUMEHTAIHHOM HCCICOBAHUU BEIIECTB W JJIs OOBSICHEHHS
XAMHUYECKUX SIBIICHUM, UMEIOUIMX MECTO B NPUPOAE MNPAKTHUYECKOU IEATEIbHOCTH
YEJIOBEKA U B IIOBCEHEBHOM KU3HU,

- ¢(hopMUPOBAHHOCTH YMEHUH MPOBOAUTH PACUETHI 110 XUMHUUECKUM (POopMysiam
U YPaBHECHHSIM XHMHUYECKHX PEaKIUid C HCIOJb30BaHUEM (HU3UYECKUX BEITMYMH
(maccel, oObeMa Ta30B, KOJMYECTBA BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
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KOJMYECTBEHHOW CTOPOHBI: pPACUEThl IO HAXOXKICHUIO XUMHUYECKON (HOpMYIIbI
BEII[ECTBA; pacyeThl Macchl (00beMa, KOIMUECTBa BEIIECTBA) MPOAYKTa PEaKIMU, €ClIU
OJIHO U3 UCXOJIHBIX BEIIECTB IAHO B BUJIE PACTBOpA C ONPEACICHHON MacCOBOU A0JIEH
PaCcTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH); pacyeThl MAaCCOBOM
win OoOBEMHOM J0JIM BBIXOJA MPOAYKTa PEaKUMUU; pPacyeThl TEIUIoBOro 3ddekrta
peakiuii, 00beMHBIX OTHOLIEHUH T'a30B;

- ¢hopMUPOBAHHOCTh YMEHUHN MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH C
MO3UIIUNA IKOJOTUYECKON O€30MacHOCTH MOCEACTBUS OBITOBOM M MPOW3BOICTBEHHON
NEATETLHOCTH 4YEJIOBEKa, CBS3aHHOW C TEpepadOTKOM BEIIECTB; WCIOIb30BATh
MOJYYCHHbIC 3HAHUS JJISI TMPUHSATUS TPAMOTHBIX DPEIICHUH MpOOJIeM B CHUTyalMsX,
CBSI3aHHBIX C XUMHUEH;

- c(pOPMHUPOBAHHOCTh YMEHHH CaMOCTOSATEIHHO TUIAHUPOBATH W IPOBOIUTH
XUMHUUYECKUN DKCIEPUMEHT (TOJIydeHHE M H3YyUYCHHE CBOWCTB HEOPraHWYECKUX U
OpPTraHUYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIINH YTIIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB
U KHUCIOPOJCOAEpKAIINX OPraHMYECKUX BEUIECTB, PEHICHUE HKCIIEPUMEHTAIbHBIX
3a/lad [0 PACMO3HABAHUIO HEOPraHWYECKUX W  OPraHMYeCKHUX BEHIECTB) C
COOJIIOJIEHUEM TMpaBmil Oe30macHOro OOpalieHus ¢ BelEeCTBAaMU M JabOpaTOPHBIM
o0opyaoBaHueM, (GopMyIUPOBAThH LEJIM HCCIIECIOBAHUS, MPEJOCTABISTh B PA3TMUYHON
dbopme pe3ynbTaThl IKCIEPUMEHTA, aHAJTM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTH;

- c(hOpMUPOBAaHHOCTh YMEHUU OCYIIECTBISATH IIE€JICHANIPABICHHBIA IOUCK
XUMHUYECKON HHGOPMAIMU B Pa3IMYHBIX HUCTOYHUKAX (Hay4yHas W ydyeOHO-Hay4Has
JuTepaTypa, CpelicTBa MaccoBoi nHpopMaluu, ceth IHTEpHET U Apyrue),KpUTUIECKU
aHaJIM3UPOBaTh XMMUUYECKYI0 HH(GOpMalUIo, NepepadaThiBaTh €€ U HCIOJIb30BAaTh B
COOTBETCTBHHM C TIOCTaBJICHHON y4eOHOM 3a1a4eii;

- cpopMHPOBAHHOCTh YMEHUN OCO3HABATh OMACHOCTH BO3JICUCTBUS HA YKUBBIC
OpraHU3MBbl OINpPEJEICHHBIX BEIIECTB, MOHUMAsl CMBICI TIOKa3aTessl MpeaesIbHOU
JIOTTYCTUMOW KOHIIEHTPAIIMKM, W TOSACHITh Ha NPHUMEPAX CIOCOObl YMEHBIICHHS U
MPEAOTBPAIIEHUS UX BPETHOTO BO3JAECHCTBHS HA OPTaHU3M YEJIOBEKA.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4€OHOI T CUMILIUHBI:
OO6s3aTrenpHas yueOHas Harpy3ka odydaromierocs /8 4acoB
AyautopHasi yueOHas Harpy3ka oOydJarorierocs /8 4acos.



2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHHUIIIINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bup yuedHoii paboTbl O0bem yacoB

Ob6s3arenpHas yuyeOHast Harpy3ka (Bcero mo nporpaMme JHCHHIIMHbI) 78
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 78

B TOM YHCIIE:

JIEKLMH, YPOKH 50
NPAKTUYECKHUE 3aHATHS 18
71ab0paTOpPHBIC 3aHATHS 10
IIpomeskyTounas arrecrtauus: 1uddepeHIMPOBAHHDBIN 3a4eT




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

HanmenoBanue Coaepsxanue y4eOHOro MaTepuaJia, J1adopaTopHble M NPAKTHYECKHE 3aHATHSA, O0bem Yposenn Konmbt
pa3/1esioB U TeM caMocTosiTeJIbHasi padoTa o0yuarouierocsi, Kypcosasi padora (nmpoexr) (ecnu 4acoB OCBOEHUS KOMIIeTeHIH i, (POPMHUPOBAHUIO
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl pa0oThI B COOTBETCTBHH € Y4eOHBIM KOTOPBIX CIIOCOOCTBYET 3JIeMEHT
MJIAHOM NPOrpaMMbI
1 2 3 4 5)
1 cemecTp 34 JInuHOCTHBIE, METanpeIMETHbIE U
IpeIMETHBIC KOMITCTCHIINH B
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 6 cootBercTBrM ¢ PI'OC cpennero
o0rmiero oopa3zoBaHws,
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 4 YTBEPIKACHHOTO MIPUKA30M
CtpoeHue aToM0OB MuHHCTEpCTBa 00pa30BaHUs U
XUMHYECKHX CoBpeMeHHast MoOjenb CTpoeHUs: atoMa. CHUMBOJMYECKUM S3BIK XHWMHH. 2 Hayku P® ot 17.05.2012 Ne 413
3JIeMEHTOB 1 XUMHUYECKUI JJIEMEHT. DneKTpoHHas KOH(UTypauus aToMma.
npupona Knaccugukaiius XUMAYECKUX 3JIEMEHTOB (-, P-, d-31emMeHTsI). BaneHTHbIe 1
XHMHYeCKoii cBszu | DJEKTPOHBL.  BaleHTHOCTh. DJEKTpOHHAs MPUPOJA XUMHUYECKOH CBS3H.
DIEeKTPOOTPULIATEILHOCTh. BHUIBI  XUMHUYECKONW CBs3M  (KOBAaJICHTHAs,
MOHHAsI, METAJITUYECKasi, BOJOPOJIHAS ) U CITOCOOBI ee 00pa30BaHUs
IIpakTnyeckoe 3amaTme Ne 1 PemeHune 3agaHuil Ha HCIOJIB30BaHME
XMMHYECKOM CHUMBOJMKUM W Ha3BaHUW COEAMHEHHU IO HOMEHKJAType
MEXKIYHAPOAHOTO COK03a TEOPETUYECKOM M NPUKIAJHOW XUMHUHM U
TPUBHAJIBHBIX ~ HAa3BaHUM  JUISI  COCTaBJIEHHUS  XUMHUYECKHX  (HOpMyn
JIBYXaTOMHBIX COEMHEHUN (OKCUAOB, CyIb(UIO0B, THAPUIOB U T.II.) U IPYTHX 2 2
HEOPTaHUYECKUX COCAUHECHUHN OTHEIBHBIX KIIACCOB.
[IpakTueckue 3a1aHusl Ha YCTAHOBIICHHUE CBS3U MEXKIY CTPOCHUEM aTOMOB
XMMHYECKUX  JJIEMEHTOB M  MEPUOJMYECKHUM HM3MEHEHHUEM  CBOMCTB
XMMHYECKHUX DJIEMEHTOB U HUX COCIWHEHUN B COOTBETCTBUU C IOJIOKEHUEM
[Tepuoanyueckoit CUCTEMBI.
Tema 1.2. Copaepxanue y4eOHOIro MaTepuasa 2




Iepuoguyeckui
3aKOH M TalJuua
JI.LA. MenaeneeBa

Ilepronnueckas cucremMa xumuyeckux d3nemeHToB J[[.M. Menaeneesa.
O®usnueckut  cmbicn  I[lepuoguueckoro 3akona J.M. Mengeneesa.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX DIIEMEHTOB, 00pa3yeMBbIX
MMU TPOCTBIX M CJIOXHBIX BEIIECTB B COOTBETCTBUU C IOJIOKEHUEM
XHMHYECKOro 3jeMeHTa B Ilepuoanyeckoii cucreme. MUpPOBO33pEHUYECKOE U
Hay4yHoe 3HaueHue [lepmoamyeckoro 3akona .M. MenneneeBa. [Iporuossi
A.N. MenneneeBa. OTKpbITHUE HOBBIX XHMHUYECKHX 3JIEMEHTOB. Pernenue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHHUI HAa XapaKTEpHU3aLUIO
XUMHYECKHX D3JIEMEHTOB «MeTamindecKue/HeMEeTaJUTMUEeCKUe CBOWMCTBA,
3JIEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHUU C HUX
AJICKTPOHHBIM CTPOCHHEM M TIOJIO)KCHHEM B TMEPUOJAMYECKON CHCTEME
xumudeckux 3nementoB .. MenneneeBa»

Pa3nea 2. XumMnueckne peakuumn

12

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukanus u THIIBI XUMHYECKHUX PEAKIINI ¢ y4acTHEM HEOPraHMYeCKHX
BemecTB. CoCTaBlIeHHE YpaBHEHUW pEaKIMid COEJUHEHUs, pPa3IoKEeHMUs,
3aMeleHus, 0OMeHa, B T.4. PeaKIHii TOPEHUs, OKUCICHUSI-BOCCTAHOBIICHUSI.
YpaBHeHm[ OKHUCJIEHHI-BoccTaHOBIeHU. CTeneHb OKHUcaeHUus. OKUCIUTEID
u BoccTaHoBUTENb. (COCTaBI€HHME M  YpPaBHUBAHHE  OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX ~ pPEAaKIM  METOJOM  3JIEKTpOHHOro  OanaHca.
OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu B IpUpoJE,
MPONU3BOJACTBCHHBLIX MPOHECCax U XKUSHECACATCIIBHOCTU OPraHu3MOB

IpakTnyeckoe 3ansaiTue Ne2  KoOJIWYECTBEHHBIE OTHOIICHUS B XUMHH.
OcCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XMMHUHU M PacueThl 110 YpaBHEHUAM
XAMHYECKUX peakiui. Moibp Kak eJAuHuIa KOJWYEeCTBa BEIIECTBA.
MounsipHas Macca. 3aKOHBI COXPaHEHHUsI MacChl U SHEPTHH. 3aKOH ABOraipo.
Monsipabiii 00beM razoB. OTHOCHTENbHAs IUIOTHOCTh Ta3oB. Pacyersl 1o
YPaBHEHMSM XHMHUYECKUX PEAKLUUH C HCIOIb30BaHMEM MAacchl, 0ObemMa
(HOpMaJibHBIE YCIIOBHS) Fa30B, KOJIMYECTBA BEIlECTBA

IIpodeccrnonaLHO-OPHMEHTUPOBAHHOE COAEP:KaAHUE (CoAepKaHUe MPUKJIATHOTO MOIYJIS)

Tema 2.2.

Conep:kanue y4eOHOTro MaTepHuaa
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JIEKTPOJIMTHYECKA
A JUCCOlUaus U

Teopus  snekTponuTHdeckol  guccouuanuu. HMoHBL.  DIEKTPOJUTHI,
HedNIeKTpoNuThl. Peakinu nonHoro oomena. CoctaBieHue peakuii HOHHOTO

HOHHBIH 00MeH oOMeHa TyTeM COCTABJICHUS HUX TIOJHBIX U COKPAIICHHBIX HOHHBIX 2
ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakuuu. 3aJaHusi Ha COCTAaBJICHUE
VMOHHBIX PEaKLIAMN.
KonTpoabHnas padora Ne 1 CtpoeHue BelecTBa 1 XUMUUYECKHE PEAKIIUU 2
JlaGoparopHoe 3ansiTue Ne 1
JlaboparopHast pabota « THITBI XUMUYECKUX PEAKITUI.
HccnenoBanue TUoB (MO COCTaBY M KOJIMYECTBY UCXOIAHBIX U 00pa3yIOLIUXCS 9
BELIECTB) U IPU3HAKOB XUMHUECKUX peakuuil. [IpoBenenne peakunii HOHHOTO
oOMeHa, OompeJeNieHne Cpeabl BOAHBIX PAacTBOPOB. 3aJaHUSl HA COCTaBIICHUE
HWOHHBIX PEaKIui
Pa3nean 3. CTpoeHue U CBOHCTBA HEOPraHUYECKHUX BeleCTB 16
Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia 4
Knaccudukanus,
HOMEHKJIATYpa 1 [Ipeamer Heopranuueckoir xumuu. Kiaccudukanuss HeOpraHMUECKHX
CTpOeHNe BemecTB. [Ipocteie m cioxHble BemiecTBa. OCHOBHBIE KJIACCHI CIOYKHBIX
HEOPraHUYECKNX BellecTB  (OKCUIBI, THMJIPOKCHIBI, KHCIOTBI, COJH). B3aumocss3b
BeIECTB HEOPraHWYECKUX  BELIECTB. ArperatHble ~ COCTOSHMSI ~ BEUIECTBA.
Kpucrannmueckue u amopdHble BemiecTBa. THIBI  KPUCTAJUTMUYECKUX 2

peleToK (aToMHasi, MOJIEKYJIsIpHasi, MOHHAs, METAJJIMUecKas). 3aBUCUMOCTh
¢u3nYecKuX CBOWCTB BeUIECTBA OT THUIMA KPUCTAIIMYECKOW pPELIETKH.
3aBUCHUMOCTb XMMHYECKON aKTHUBHOCTH BEIIECTB OT BUJAa XUMHUYECKOH CBSI3U
U THUIA KpUCTAINTMYeCcKon pemeTKu. [IpuunHbpl MHOr0OOpas3us BEIIeCTB

JIM4HOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTSHIUH B
cootBercTBUH ¢ PI'OC cpemnero
obmero oopazoBaHus,
YTBEP>KIACHHOTO PUKA30M
MuHnucTepcTBa 00pa3oBaHUs 1
Hayku P® ot 17.05.2012 Ne 413

HI/I"IHOCTHBIG, MCTAIIpCAMETHLIC U
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IIpakTyeckoe 3ansaTHe Ne 3

HomeHnkiiaTypa HEOpraHM4eCKHUX BEIECTB: Ha3BAHME BEIECTBA MCXOAS W3
UX XUMHUYECKOH (POPMYIIBI WM COCTABICHHE XUMHUYECKOH (hOPMYIIBI UCXOMS
u3 Ha3BaHus BemiecTBa mo MexayHapoaHou (MIOITAK) wnu TpuBmanbpHOM
HOMEHKJIaType. PelieHne mNpakTUYeCKHX 3aJaHuil 1O KIacCHU(UKAIUH,
HOMEHKJIATYype U XHUMHUYECKUM (QopMysjaM HEOPraHHMYECKHUX BEIECTB
pa3IMyYHBIX KJAaccoB (yrapHblii Ta3, YIJIEKUCIBIA TIa3, aMMHaK, ralieHas
U3BECTb, HEralleHas HW3BECTb, MUThEBas COJAa M JPYIHX): Ha3bIBaThb U
COCTaBJIATH (POPMYJIbI XMMUYECKHX BEIIECTB, ONPEACIATh MPUHAIIC)KHOCTh
K KJ1accy.

Uctounnkn xumudeckoi uH(pOpMauu (CpeAacTB MaccoBOi WHGOpMAIHH,
cetb HMurepHer wu apyrue). Ilowck wuHpOpMAIMK 1O Ha3BaHUSM,
uaeHTU(pUKATOpaM, CTPYKTYPHBIM GopMyiam

MpeMETHbIC KOMIICTECHIIUH B
cootBercTBUH ¢ PI'OC cpemnero
o0rmiero oopa3zoBaHusl,
YTBEPKJICHHOTO MPUKA30M
MuHncTepcTBa 00pa30BaHUsI U
Hayku P® ot 17.05.2012 Ne 413

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

Mertamnpl. OOmme Qusnueckue M XUMHYECKHE CBOICTBa METaUIOB.
Crioco0b1 TonydeHus. 3HaYCHHE METAUIOB M HEMETAIUIOB B MPHUPOAE U
KHU3HEIeATEIIbHOCTH YeJOBeKa W OpraHu3MoB. Koppo3usi MeTayuioB: BHU[bI
KOPPO3HH, CTIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH

Hemerannel. OOmue ¢u3nyeckue M XHMHUYECKHE CBOMCTBa HEMETAJUIOB.
Tunuuneie cBoiictBa HemerauioB [V— VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COeAMHEHUHl HeMeTauioB. KpyroBopoTsl  OMOTE€HHBIX
2JIEMEHTOB B IIPUPOJE

XUMUYeCKHe CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB
(OKCI/I,Z[OB, TUAPOKCUIAOB, KHCIIOT, cojieii u ,Z[p) 3aKOHOMepHOCTI/I B
N3MCHEHHU CBOMCTB IMPOCTBIX BCUICCTB, BOAOPOAHBIX COGHI/IHGHPIfI, BBICIIHUX
OKCHUIOB U THAPOKCHUIOB
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IIpakTnyeckue 3anaTua Ne 4 CocraBieHHE YpaBHEHUH XUMHYECKHX
peakuMii ¢ y4acTHEM IPOCTBIX U CJIOXHBIX HEOPraHWYECKHUX BEIIECTB:
METaJUIOB U HEMETAJIOB; OKCHJIOB METAJIJIOB, HEMETAIUIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPIaHWYECKHUX KUCIOT, OCHOBAaHMM M  aM(OTepHBIX

JINYHOCTHBIE, METAIIPEAMETHBIC U
IpeIMETHBIC KOMITCTEHIINH B
cootBercTBUM ¢ OI'OC cpeanero
o0miero oopa3zoBaHusl,

. " 2
TUIPOKCUI0B; HEOPraHUUECKUX COJIEH, XapaKTEpU3YIOIIHUX UX CBOICTBA. YTBCPAICHHOTO TIPHKA3OM
Pemennie npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX  3aJaHUl  Ha Munncrepctsa 00pasosari i
. b p p p a . Hayku PO ot 17.05.2012 No 413
CBOICTBa, COCTaB, IOJy4YE€HUE M OE€30IIaCHOE MCIOJIb30BAHUE BaKHEHIIMX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUUECKOH JEATEeIbHOCTH YeIOBeKa
Tema 3.3. Coaep:xanue yueOHOro MaTepuaJia 4
Nnentudukanys
HEOPraHUYECKUX JlaGopaTopHoe 3ansiTue Ne 2
BEIECTB Jlaboparopuas pabota «MaeHTUPHUKAIUMS HEOPraHUYECKUX BEIECTBY.
Pemenne sxcriepuMeHTaIbHBIX 33/1a4 110 XUMUYECKUM CBOICTBaM METAJUIOB
U HEMETAIIJIOB, 10 PACIO3HABAHMIO U MONYYEHUIO COCIMHEHUN METaJJIOB U 9
HeMmeTay1oB. MeHTuuKanys HeOpraHn4eCK1X BEIECTB C UCIOJIb30BaHUEM
uX (U3MKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KAaY€CTBEHHBIX PEaKIIHM.
KadecTBeHHble peakuun Ha Cyiabdar-, KapOOHAT- W XJIOPUA-aHHOHBI, Ha
KaTHOH aMMOHHMSL.
Kountpoabnas padora Ne 2 CBoiicTBa HEOPraHUYECKHUX BEIIECTB 2
JADK-cpeannii 6a/u1 10 TEKYIIMM OLIEHKAM yClleBaeMOCTH
2 cemecTp
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BelleCTB 28
Tema 4.1. Conep:xxanue yueOHOro MaTepuaJia 4
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Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEILIECTB

IlosiBiIeHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [Ipeamer
OpraHUYeCcKON XUMHUU. MecTo U 3Haue€HUE OPTraHUYECKON XUMUH B CHCTEME
€CTECTBEHHBIX HayK.

XUMUYECKOE CTPOCHHE KaK MOPSAJOK COEJIMHEHHUS aTOMOB B MOJEKYJe
COIIACHO MX BaJIGHTHOCTU. OCHOBHBIE NOJIOKEHUS TEOPUU XMUMHUYECKOIO
CTpOEHUS OpraHuyeckux coeanHennit A.M. bytnepoBa. Yriepoanslii ckener
OpraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUECKOIO
cTpoeHust moiekyn. M3omepust u uzomepsl. [loHsATHE O QyHKIMOHATBHON
rpynne. Paaukan. IIpuHnune! kiaccupuKauy OpraHudecKuX COEIUHEHHA.
MexnyHnaponHas  HOMEHKJIATypa M OPHUHIMIBI  HOMEHKJIATYpPbI
opranuveckux coenuHeHuil. [lonsarue 00 asoTcomepkKamux COEAWHEHHSX,
OMOJIOTUYECKH aKTHBHBIX BellecTBax (yrieBojax, Hupax, Oelkax Hu [p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMEp, MOJIUMEP, CTPYKTYpPHOE
3BEHO)

IIpakTuyeckoe 3anaTHe Ne S HomeHkiaTypa OpraHMYECKUX COEIUHEHHUU
OTIENIBHBIX KJIAcCOB (HACBHILCHHbIE, HEHACHIIIEHHbIE M apOMaTHYECKUE
YII€BOJIOPOAbI, CHUPTHI, (PEHONBI, aJbAETUIbl, KETOHbI, KapOOHOBBIE
KucinoTel U 7ap.) CocTaBieHHE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX
GbopMyNl OpPraHMYeCKHX BEIIECTB OTACIbHBIX KJIACCOB, HCIOJB3YS HX
Ha3BaHUS IO CHCTEMAaTHYeCKOW M TPUBUAIBHOW HOMEHKJIAType (STHIIEH,
aleTusIeH, ruIepuH, GeHomn, GopmManbaerul, YKCYCHass KUCIIOTa, TIUIUH).
Pacuetsl mpocreiiiielt ¢GopMynbl OpPraHMYECKOW MOJEKYJbl, HCXOIS U3
AJIEMEHTHOTO cocTaa (B %)

JIMYHOCTHBIE, METaNPEMETHBIE U
MpeMETHbIC KOMIICTCHIIUH B
cootBercTBUM ¢ OI'OC cpeanero
o0miero oopa3zoBaHusl,
YTBEPKICHHOTO PUKA30M
MuHuncTepcTBa 00pa30BaHUg U
Hayku P® ot 17.05.2012 Ne 413

Tema 4.2. CBolicTBa
OpPTaHHYECKUX
COCTUHEHUN

Conep:xxanue yueOHOro MaTepuaJia

16

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHMH OTIEIbHBIX
KJIacCOB (OCOOEHHOCTH KJIacCM(UKALMU U HOMEHKJIATypbl BHYTPHU KJacca;
TOMOJIOTHYECKUH psii v ob1mas Gopmyia; usomepus; GU3NIecKue CBOMCTBA;
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHU):

JIMYHOCTHBIE, METAIIPEIMETHBIE U
HpeJIMETHBIE KOMITETCHIIUH B
cootBercTBrH ¢ PI'OC cpeanero
oOmiero oopa3oBaHus,
YTBEP>KICHHOTO PUKA30M
MuHHCcTEpCTBa 00pa30BaHUs U
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— IpenebHbIE YIIIEBOAOPOAB! (AIKaHbl M LUKJIOAlKaHbl). ['opeHne merana
KaK OJUH M3 OCHOBHBIX HMCTOYHHMKOB TeIlJIa B MPOMBIIUICHHOCTH U OBITY.
CBolicTBa IPUPOAHBIX YIJIEBOJOPOAOB, HAXOXKIAEHHE B IPUPOJIE U
IIPUMEHEHNE AJIKAHOB;

— HelpeneibHble (AIKEHBI, aJKWHbI M QJKaJAMEHbI) M apOMaTHYECKHE
yIiIeBOAOpoAbl. ['opeHue aneTuneHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO
IIJIAMEHU JUIsS CBApPKU U PE3KU METAIIIIOB

— KHUCJIOPOJCOJEpKaIue coelrHeHus (cnupThl W (EeHOJNbl, KapOOHOBBIE
KHUCJIOTHI U 3(UpPBI, abACTHIBI U KETOHBI, KUPHI, yriieBoabl). [IpakTnyeckoe
MPUMEHEHHE  OSTWICHIVIMKONS,  ThuiepuHa,  ¢enona.  Ilpumenenue
dopmanpaeruia, aneTambAETHIA, YKCYCHOW KHCIOTBHL. Mpblla Kak COJH
BBICIIUX KapOOHOBBIX KHCIOT. MoroIye CBOCTBa MbLIa

— a3oTcojepiKallue COeOUHEHHS (aMUHBI W aMHUHOKHCIOTBHI, OENKH).
BricokoMonekynsipHble COEAMHEHUsS (CUHTETUYECKUE U OMOJIOrMYecKHU-
aKTuBHbIE). MoHOMep, MOJIUMEp, CTPYKTypHOe 3BeHO. I[lomumepusarus
ATHJIEHA KaK OCHOBHOE HallpaBJEHHUE €r0 UCIOJIb30BaHNUS.

I'enernueckas CBsA3b MEXKIY KJIaCCaMHM OPraHUYECKUX COEIMHEHUN

IIpakTuyeckoe 3anaTue Ne 6 CBolicTBa OpPraHUYECKUX COEAMHEHUN
OTJENBHBIX KJIacCOB (TpUBHANbHAs W MEXIyHapoJaHas HOMEHKJIATypa,
XUMHYECKHE CBOMCTBA, CMOCOOBI MOJY4YEHMs): MpeAeNbHble (alKaHbl U
IIUKJIOAJIKAaHbl), HENpeJeNbHble (aJKEHbl, QJIKHMHbBI M aJKaJWeHbl) U
apoOMaTHYECKHE YIJIEBOJOPO/Ibl, CHUPTHI U (HEHOJIbI, KApOOHOBBIE KMCIOTHI U
3QUphl,  aIbAeruAbl M KETOHbl, aMHMHbBI WU  AMUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS. 3aJaHusl Ha COCTaBJI€HHE ypaBHEHUM
XUMHYECKHUX PEAKIUi C yYaCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUU MX
COCTaBa U CTPOCHUS

IIpakTuyeckoe 3ansaTue Ne 7 CocraBieHrne CXeM peakiuil (B TOM YHUCIE 0
MIPEIJIOKEHHBIM 1IETIOYKaM IPEBPAIIEHNUN), XapaKTePU3YIOIUX XUMHUYECKHUE
CBOMCTBA OpPraHMYECKUX COEJUHEHHH OTAEIbHBIX KJIACCOB, CIIOCOOBI HX
MIOJIy4YeHUSI U HA3BAHME OPraHUYECKUX COCIMHEHUM 110 TPUBUAJIBHOU WIIU
MEKTYHAPOJHON CUCTEMaTHYECKON HOMEHKIIAType.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUM HA CBOMCTBA
OpPraHUYECKHUX COCIUHEHHUN OTIENbHBIX KJIACCOB

Hayku PO ot 17.05.2012 Ne 413

JIMYHOCTHBIC, METAIIPEIMETHBIC U
HpeIMETHBIC KOMITCTEHIINH B
cootBetcTBUM ¢ PI'OC cpeanero
o01iero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MunncrepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413
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JlaGopaTtopnoe 3anHaTHe Ne 3 JlaGoparophas pabora «[IpeBparienus
OpPraHUYECKUX BEILECTB NMpHU HarpeBaHum». IloiaydeHue 3TUICHA U H3ydeHUE
€ro CBOWCTB. MopenupoBaHUE MOJEKY]I M XMMHUYECKMX IMPEBpALCHUN Ha
IIpUMepe ITaHA, STUIEHA, alleTUIIeHA U JIp.

Tema 4.3.
WNnentudukanus
OpTraHUYECKHUX
BEILIECTB, UX
3HAYEHUE U
IPUMCHCHHE B
OBITOBOM U
MPOU3BOACTBEHHOMN
EeITEIbHOCTH
YyeJ0BeKa

Conep:kanue y4eOHOT0 MaTepuaJia

Buoopranmueckue coenuHenus. Ilpumenenue u OuoOrHMYEcKass poib
yraeBonoB. OKHUCIIEHHE YIVIEBOAOB — HCTOYHHUK DJHEPIrUU  JKUBBIX
opranu3MoB. O0iacTH TpUMEHEHHsS aMHHOKHUCIOT. lIpeBpamienus OeiakoB
nuiyM B opranusMe. buonornueckue QyHkuuu OenkoB. buonormueckue
¢yHKIMY xUpoB. Poib opraHndyeckoil XMMUM B peLIEHUH POOJIEM MUIIEBON
6e3011acHOCTH

Ponp opranumdeckoifi XuUMHUM B pEIICHUU MPOOJIEM SHEPreTHUecKOon
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUU HOBBIX MAaTEpPHUAJIOB,
HOBBIX MCTOYHHUKOB OJHEPruu (ajIbTepHATUBHBIE HUCTOYHUKU DHEPIHH).
OrnacHOCTh BO3JIEUCTBUS Ha JKUBBIE OPraHU3Mbl OPTaHMYECKUX BEIIECTB
OTJICbHBIX KJIAcCOB (YTIEBOJOPOABI, COUPTHI, (DEHOIBI, XJIOPOPTAHUYECKUE
MPOU3BOJHBIC, AQJIBACTUALI W  JIp.), CMBICI TOKa3aTels MpPeneabHO
JIOMYCTUMOM KOHLIEHTpalluu

JlabopaTopHoe 3ansitue Ne 4 JlaGoparopnas pabora: «MneHtudukanus
OpPraHUYECKUX  COCIMHEHMH  OTHENbHBIX  KiaccoB»  MaeHTudukaus
OpPraHMYECKUX COEIMHEHUHN OTAEIbHBIX KJIACCOB (Ha IMpHUMEpE aibAETHIOB,
KpaxMaia, yKCYCHOM KHCIJIOTBI, O€JIKOB U T.II.) C HCIOJIb30BaHUEM UX (PU3HKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KAUYECTBEHHBIX peakiuil. /[eHarypanus
Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu OenkoB. Bo3HUKHOBEHHE
AQHAJIMTUYECKOTO CHUTHaJa C TOYKH 3pPEHUS XUMHUYECKHX IPOIECCOB IMpHU
NPOTEKaHUM KA4YeCTBEHHOM peakiMM, IO03BOJIIONIeH HWACHTU(UIIMPOBATH
MpeIJIo’KEHHbIE OpraHYeCKHe BellecTBa

KonTtpoabHnas padora Ne 3 CtpykTypa 1 CBONCTBA OPraHUYECKUX BEILIECTB

JINYHOCTHBIE, METAIIPEIMETHBIC U
IpeIMETHBIC KOMITCTCHIINH B
cootBercTBUM ¢ PI'OC cpeanero
o01iero oopa3zoBaHusl,
YTBEPKJICHHOTO ITPUKA30M
MuHHCcTepCTBa 00pa30BaHUs U
Hayku P® ot 17.05.2012 Ne 413

Pazpea 5.

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

Conep:xaHue yueOHOIro MaTepuasa

CKOpOCTh peakluu, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PAKTOPOB: MPUPOJIBI
pearupyromux  BEIIECTB, KOHLEHTPALIUM  pearupyrolux  BEIIECTB,
TeMIIepaTypbl U IUIOIAAN PEAKLIMOHHOM MMOBEpXHOCTU. TernoBble 3P PeKTh
XUMHUYECKHUX PEAKIMHI. DK30- U SHAOTEPMUUYECKUE, PEAKLIUH.

OOparuMocTh peakiuil. XUMHUYECKOE PAaBHOBECHE U €ro CMEILEHHUE IO
JIeMCTBUEM pa3IMYHBIX (PAKTOPOB (KOHIEHTPAIH PEareHTOB MU MPOTYKTOB
peakuuy, TaBlE€HUE, TeMIeparypa) A CO3IaHUS ONTHUMAJIbHBIX YCIOBUH
IIPOTEKaHUs XuMu4yecKux npoueccos. [Ipunnun Jle IlaTtense

IIpakTnyeckune 3ansaTuss Ne 8 PenieHne npakTHKO-OPUEHTUPOBAHHBIX
3a7aHuil Ha aHaiu3 (AKTOpOB, BIMSIOUIMX HAa M3MEHEHHE CKOpPOCTU
XUMHUYECKON pEaKIMH, B T.4. C MO3ULMH 3KOJIOIMYECKH IIeecOo00pa3HOro
MOBE/IEHUS B OBITY U TPYAOBOM AESITEIBHOCTU B LIEJSAX COXPAHEHUS CBOErO
3I0pPOBbS M OKpYXarolled NpUPOJHOM cpelpl. PemieHne npakTUKO-
OpPHUEHTHPOBAHHBIX 33JaHUI Ha NpUMEHeHHWe npuHuuna Jle-lllarense s
HAaXOKJICHUs HAIPABJICHUS CMELIECHUsS PaBHOBECUS XMUMHWUYECKOW PEaKLUU U
aHaJIU3 (PaKTOPOB, BIUSAIOLIMX HAa CMEIIEHNE XUMUYECKOTO PaBHOBECHS

Pasznea 6.

PacTBOpbI

Tema 6.1.
[TonsiTue o pacTBOpax

Conep:xxanue yueOHOro MaTepuaJia

PactBopenne kak ¢usuko-xumuueckuii mpomecc. PactBoprl. CriocoOsr
IPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBas 10111 paCTBOPEHHOIO
BeniecTBa. CMbICH MOKa3aTeNs MPeAeabHO JOMYCTUMON KOHLIEHTPALUU U €r0
HCIIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOil 0€30MacHOCTH.

[TpaBuia HKOJOTHYECKU II€TIECOO0PAa3HOTo MOBEACHUS B OBITY U TPYIOBOMH
NESTENIbHOCTH B LEISX COXPAHEHHS CBOETO 3J0pPOBbsI U OKpYXKarolen
IPUPOJHON Cpenbl; OMacHOCTh BO3JEHCTBUS Ha JKUBBIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha pPacTBOPHI,
UCIOJIb3yeMbI€ B OBITOBOM U MTPOU3BOJCTBEHHON JAESITEILHOCTH YEJIOBEKa

Tema 6.2.

Conep:kanue y4eOHOro MaTepuaa

JIndHOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTSHIUH B
cootBercTBUH ¢ PI'OC cpemnero
o0miero oopa3zoBaHusl,
YTBEPKJICHHOTO MPUKA30M
MuHuncTepcTBa 00pa30BaHUsg U
Hayku P® ot 17.05.2012 Ne 413
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Hccnenosanne
CBOMCTB PacTBOpPOB

JlaGopaTtopHoe 3ansaTtue Ne S JlaGoparopnas paborta «lIpurotoBienue
pacTBOPOBY. [IpuroToBnenue pacTBOpPOB 3adaHHOW (MaccoBoH, %)
KOHLEHTpALUH (C NPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMH) U OIIPEJIETICHHE
Cpelbl BOAHBIX pacTBOpOB. PelieHue 3a1a4y Ha MPUTOTOBIIEHUE PACTBOPOB

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

Pa3gen 7.

Xumusa B 6I>ITy H l'lpOI/I3B0L[CTBeHHOI71 HACATCJIBbHOCTH Y€JI0BCKAa

XuMmus B ObITY U
IPOM3BO/ICTBEHHOMN
JeSTEIbHOCTH
YeJI0BEeKa

Conep:xanue yueOHOro MaTepuasa

Hogeitmme nOCTHMXEHHUST XMMUYECKOW HAyKM W XUMHYECKOW TEXHOJIOTHH.
Ponp xuMum B 0O€CreYeHUH 3KOJIOTHYECKOM, IHEPreTHYSCKON M IHUIIEBOM
0C30MacCHOCTH, pa3BUTHM MEIWIMHBL. [IpaBuina momcka W aHanm3a
XUMHUYECKOH MH(OpPMAIMK W3 Pa3IMYHbIX HCTOYHHMKOB (Hay4yHass U yueOHO-
Hay4Has JIUTEpaTypa, CPeICTBA MACCOBOM nH(popmannu, cetb HTEpHET)

IIpakTnyeckoe 3ansaToe Ne 9 [louck W aHanmu3 KEWCOB O TMPUMEHEHUU
XUMHYECKMX  BELIECTB M TEXHOJOIMM ¢  ydeToM  Oynymiei
npoeCCHOHATIBHON JIeATENbHOCTH 10 TeMaM: Ba)KHEHINe CTPOMUTEIbHbIE
MaTepualbl, KOHCTPYKIIMOHHBIE MAaTepHaibl, KPacKH, CTEKJIO, KepaMHKa,
MaTepuanbl s JJIEKTPOHUKH, HAHOMATEpHaibl, TEKCTHJIbHBIE BOJIOKHA,
UCTOYHUKUA DHEpPrHM, OpraHMYecKWe M MHUHEpaJIbHblE  YA0OpeHus,
JIeKapCTBEHHbIE BEIIECTBA, OBITOBAsT XUMHUSL.

3amuTa: IlpencraBneHue pe3ynbTaToB pelIeHUs KelcoB B (opMe MHUHHU-
JIOKJIaJa ¢ Npe3eHTauen

JIMgHOCTHBIC, METANPEIMETHBIC U
MPEeIMETHBIC KOMIICTSHIUH B
cootBercTBUH ¢ PI'OC cpemnero
o0miero oopa3zoBaHusl,
YTBEPKJICHHOTO MPUKA30M
MuHuncTepcTBa 00pa30BaHUsg U
Hayku P® ot 17.05.2012 Ne 413

IIpomeskyTouHas aTTecTaUMs MO AUcHUIIMHE (1M PepeHUNPOBAHHBIN 3a4eT)

Bcero

78
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3. YCJIOBUSI PEAJIM3AIIMA TPOTPAMMBI  YUEBHOW
TV CHUILIAHBI

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

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, J1abOpaTOpUM XUMHUU JJI1 TPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA,
MPaKTUYECKUX, JIAOOPATOPHBIX 3aHATHH, B TOM YHWCJIE TPYIIIOBBIX, WHAUBUIYaTbHBIX,
MACbMEHHBIX, YCTHBIX KOHCYJIbTAIlUM, TEKYIIErO0 KOHTPOJS M IMPOMEKYTOUHOU
aTTECTaIUH.

O6opynoBanue:

- pabouee MeCTo Mperno aBaTes;

- CIIELUATIM3UPOBAaHHASA MEOEb (CTOMBI, CTYJIbA 10 KOJIUYECTBY 00yHarOLuXcsl);

- TOCKa yYCHUUIECKasl.

Texaudeckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HArNIIHBIE  TOCOOMS:  IUIaKaThl, y4eOHO-HArJIsAJIHBICE  TIOCOOHS,
obecrieunBaroIIMe TeMaTUUEeCKUEe ULTFOCTpAIMU 1o pabodelt mporpaMme JTUCIUILINHBI,
B TOM YHCJIE, BUC0-ayIM0 MaTePHUAIIbl, KOMITBIOTEPHBIE MTPE3CHTAINH.

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

3.2. Y4yeOHO-MeTOAMYECKOe U UHPOPMAUMOHHOEe  olecrnevyeHHe
peanu3anuu y4e0HOM JUCUUIINHBI

1. AxndunorenoBa, WM.B.Xumusa: y4yeOHUK 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: yueOHuk /A.M. ApTeMeHKoO.- 5-€
u3n., ucnp.- MockBa: KHOPYC, 2020.- 536c.- (Cpemnee mnpodeccuoHaIbHOE
obpazosanue). ISBN 978-5-406-00916-1

3. EcrecrBo3nanue. Xumus/ I'abpuensu O.C. , OctpoymoB WU.I". - 6-¢ u3x., cTep.
— M.: Akanemus, 2020.- 240c.https://academia

4. Andunorenoa, M. B. Xumus: yd4eOHHK M NPAKTHUKYM JIs CPEAHETO
npodeccuoHanbHoro 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.: Akagemus,
2019.- 288c.https://academia-library.ru/

6. Apremenko A.W. Oprannveckas xumus: yaeOnuk /A.H.ApTemeHko.- 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 (O6pa3oBaTenbHBIN CaNUT IS IKOJILHUKOB « XUMHUSI»).
10.www.alhimikov.net (O6pa3oBaTenbHbIN CAaUT AJIs HIKOJIBHUKOB).
MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 10 OCBOEHUIO THCITUTLTHHBI
11. Metoandeckue yka3aHus sl OOyJarOIINXCS O BBIMOTHEHUIO MPAKTHIECKIX

pabor.

12. MeToaudecKkue yKa3aHus IS 00YJaroNuXCs 10 BBITTOJHEHHIO JJA00PATOPHBIX
pabot
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS TYUYEBHOM
NCIHUIIJIMHBI

4.1. dopMbI 1 METOJIbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHusl

DopMbI U METOBI

Pe3yabTaThl 00yueHus KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHmust

JUYHOCMHbLE: Texkyumii KOHTPOJIb:

- OCO3HaHHWE OOYYAIOUIMMHCS  POCCUHCKON  Tpa)XTaHCKOU | - OMPOC YCTHBIN

WUJICHTUYHOCTH; (bpoHTaNBHBIN);

-  TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTH U | - BBIIIOJHEHUE

CaMOONPEIEICHUIO; nabopaTropHoit

- HAJIMYUE MOTHBAIIMU K 00YUYEHHUIO U JINYHOCTHOMY Pa3BHUTHIO; paboTHI;

- LCJICHAIIPABIICHHOE DPAa3BUTHE BHYTPEHHEH IMO3MLMH JIMYHOCTH | - BBIIIOJIHEHHE
Ha OCHOBE JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEM HapoaoB PoccHMiCKON | MpakTUYECKOn
denepanuy, UCTOPUYECKMX M HAIMOHAIBHO-KYJIBTYPHBIX TpaluLUi, | paboThI
(dbopMHpOBaHHE CUCTEMBI 3HAYUMBIX I[EHHOCTHO-CMBICTIOBBIX YCTaHOBOK, | (MHIMBUAyaJbHAsS
AHTUKOPPYIIIMOHHOTO MHUPOBO33PEHUS, NIPABOCO3HAHUS, 3KOJIOrHYecKol | hopma paboThI)
KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTD IEJIN M CTPOUTD )KU3HEHHBIC TUIAHBI,

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

- TOTOBHOCTh K HPOJOJDKEHHIO OO0pa3oBaHMs M MOBBIMIEHUS | (CpeaHHid 6amt mo
KBaJTM(pUKAIMA B H30paHHON MpPOGECCHOHATBHONW JEATENIbHOCTH M | TEKYIIUM OI[CHKaM
00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIIETEHLIUH B 3TOM; yCIIEBAEMOCTH)

- YMEHHE HCIMOJIb30BaTh JOCTUKEHHUS COBPEMEHHON XMMHUYECKOH | 2 cemecTp —

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

mMemanpeomemuyle:. Meton npoBeaeHus

- OCBOGHHBIE OOYYAIOUIUMHCA MEXIIPEIMETHbIE MOHATUS U | MIPOMEXYTOYHON
YHUBEpCaJbHble Yy4eOHblEe NEHCTBHUS (pEryjsiTUBHbIC, NO3HABaTeNIbHbIE, | ATTECTAIUH 2
KOMMYHHMKATUBHBIE); CEMeCTpa: BBIIIOJIHEHNE

- CHOCOOHOCTH HUX UCHOJB30BaHUS B IIO3HABATEJIbHOM U | KOMIJIEKCHOTO 3aJaHUs
COLIMAJIbHOW NMPAKTUKE, FTOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAaHUIO
U OCYILIECTBICHUIO Y4YeOHOW [eATeNbHOCTH, OpraHM3alMd y4eOHOro
COTPY/IHUYECTBA C MENArOrMYeCKUMHM pabOTHUKAMHU U CBEPCTHHKAMHM, K
Y4acTHUIO B MOCTPOCHUH WHIUBUAYAIbHON 00pa3oBaTeIbHON TPaeKTOPHUY;

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

- HCIOJIb30BAHME  DPA3NMUYHBIX  BUJOB  I103HABaTEIbHOMU
NEeSITeIbHOCTH M OCHOBHBIX HWHTEJUIEKTYaJbHBIX Oomepanuil (IOCTaHOBKU
3agaud, (OpPMYJIMPOBAHUSA THUIOTE3, AHAIM3a U CHUHTE3a, CPAaBHEHMS,
00001IeHNs, CHUCTeMAaTU3allui, BBIABICHUS NPUYUHHO-CIEICTBEHHBIX
CBsI3eH, NOWCKa aHANOroB, ()OPMYIMPOBAHUS BHIBOJOB) JUIS pEIICHUS
MOCTAaBJIEHHOW 3aJaud, NPUMEHEHHWE OCHOBHBIX METOJOB I103HAHUS
(HabyroieHNsI, HAyYHOTO OHKCHEPUMEHTA) JUIsl H3YYEHHs pPa3InYHbIX
CTOPOH XUMHUYECKHX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMH BO3HUKAET
HE00XO0AMMOCTh CTAJIKUBAThCs B MpodecCHOHATIBLHOM cdepe;
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- HUCIOJb30BaHUE PA3JIMYHBIX HMCTOYHHMKOB Ui TOTy4YEHUS
XUMHYECKON HH(pOpMamuu, yMEHHE OIICHHTHh €€ JOCTOBEPHOCTH s
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 CHCTEME €eCTECTBEHHBIX HAayK U €€ poiu 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€CreueHN palMOHAILHOTO MPUPOIONOIb30BaHus, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEeH KYIbTYyphl YEIOBEKAa, a TAKKE IKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpelie;

- BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOIOJIAralolue MOHATUS (JOMOJTHUTEIbHO K CHCTeME NOHATUMN
0a30BOr0 YPOBHSI) - W30TOIIBI, OCHOBHOE M BO30YKIECHHOE COCTOSHUE
aToMa, THOpUAM3AIIHs aTOMHBIX OpOUTaNlel, XUMUYeCKas CBA3b («G» U «TT
— CBsI3bY», KpATHBIC CBSI3M), MOJIAPHAS KOHIEHTpAIUsS, CTPYKTypHas
dbopmyna, wuzoMepus (CTpyKTypHasi, TeoMeTpuueckas (LHC-TpaHC-
M30MEpHsi), THIBI XUMUYECKMX pEaKIuid (FOMO- U TeTePOTCHHEIE,
oOpatuMble W HeoOpaTUMBIE), pPacTBOPbI (MCTUHHBIC, JIUCIEPCHBIC
CHCTEMBI), KPHCTAJUIOTHAPATHI, CTENEHb JIUCCOIMALUH, JIICKTPOIIN3,
KPEeKMHT, pUPOPMHUHT); TEOPUHM U  3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33pDEHYECKHE 3HAHHWS, JIeKAie B  OCHOBE IOHUMAHUS
MPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHUI, COBpPEMEHHBIE
MPEJCTAaBICHUS O CTPOCHWHU BEUIECTBA HA aTOMHOM, MOJICKYIISIDHOM M
HAJMOJICKYJIIPHOM YPOBHSIX; IMPEACTABICHUS 0 MEXaHH3MaX XUMHUICCKUX
peaknuii, TepMOJAMHAMUYECKUX M KUHETHUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUS, O XHMHUYECKOM PABHOBECHH, JHUCIEPCHBIX 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 MPOM3BOACTBA (Ha Mpumepe
MPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaka, METaHola, mepepaboTKu
He(Tn);

- c(OpMUPOBAHHOCTh YMEHUI BBISABIATH XapaKTEpHbIE MPHU3HAKU
U B3aWMOCBSI3b HM3YyYCHHBIX TIOHATHUH, TPUMEHSATH COOTBETCTBYIOIINC
MOHATHSI TIPU ONHMCAHUK CTPOEHUS U CBOMCTB HEOPraHUYECKUX H
OpPraHWYECKUX BEIIECTB M WX NPEBPAIICHHI; BBISIBIATH B3aUMOCBS3b
XUMHUYECKUX 3HAHUM C TOHATUAMU U TPEACTABICHHUSIMH JIPYTHX
MPEeIMETOB /sl 00Jiee OCO3HAHHOTO MMOHUMAaHUS W O0BSICHEHHUS CYIIIHOCTH
MaTepUaIbHOTO €IMHCTBA MHPA; UCIIOJIb30BATh CHCTEMHBIE XMMHUYECKUE
3HaHHUS JUIS OOBSCHEHUS W IPOTHO3UPOBAHUS SBJICHHHA, HWMEIOIIHX
€CTECTBEHHOHAYYHYIO IPUPOTY;

- cOpPMHPOBAHHOCTh YMEHHI WCIIOIB30BaTh HAUMEHOBAHUS
XUMHAYECKHX COEAMHEHHH MEXJTyHApOJHOIO COI03a TEOPETHUECKOW H
MPUKJIAHON XUMHUHM U TPUBHAILHBIC HA3BAHUS BEIIECTB, OTHOCSIIIUXCS K
W3YYCHHBIM KJIaCCaM OPTaHUYECKUX M HEOPraHWYECKUX COCAMHEHUN;
WCTIOJh30BaTh XMUMHUYECKYIO CHMBOJIMKY JUIsSi COCTaBJCHHS (Qopmyl
HEOPTraHMYECKUX  BEIIECTB,  MOJEKYSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIlEHHbIX U CKEJIETHbIX) (OpMYyJl OpraHMYECKHX
BEIIECTB; COCTABISATh YPABHEHUS XUMUYECKUX PEAKIM M PaCKpPhIBATh MX
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CYHIHOCTB: OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMM IOCPEACTBOM
COCTaBIJICHHUS DJIEKTPOHHOTO OajlaHCa 3TUX peakIuil; peakuuil MOHHOTO
oOMEHa IIyTeM COCTaBJIEHUS MX IOJHBIX U COKpAIEHHBIX HMOHHBIX
ypaBHEHUH; peakluid TUAPOIIN3a, peaKluidl KOMILIEKCOOOpa3oBaHus (HA
IpUMepe TUAPOKCOKOMIUIEKCOB IIMHKA M aJIOMUHUSA); MOATBEP)KIAaTh
XapaKTepHble XHMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIUMU
9KCIIEPUMEHTAMH U 3aIIUCSIMU YPAaBHEHUN XUMHUYECKUX PEaKLUH;

- c(OpMHPOBAHHOCTD YMEHUH KJIacCU(UIPOBATH
HEOPraHWYECKHE M OPraHMYECKHE BEIIECTBA M XUMHUYECKHE DPEAKIUH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU JJIS KIIACCH(PHUKAIUN
U3y4yaeMblX XHMHYECKHX OOBEKTOB; XapaKTepu3oBaThb COCTaB U
BaKHEHIIME CBOWCTBA BEILECTB, IMPUHAMISKALUX K OINPEACICHHBIM
KjlaccaM M TIpylnaM CO€AMHEHMH (IpocThle BEIIEeCTBA, OKCHJBI,
THJIPOKCHUBI, COJIH; YIJIEBOAOPO/bI, TPOCThIe 3(PHUPHI, CIIUPTHI, (HEHOIIBI,
aJIbJIETU/IbI, KETOHBI, KapOOHOBBbIE KHUCIOTBI, CIOXHbBIE 3(PUPBI, KHUPHI,
YTJIE€BO/IbI, aMUHBI, aMUHOKHUCIIOTHI, OCJIKH); IPUMEHSTh 3HAHUS O COCTaBe
U CBOMCTBax BEIIECTB M OKCIEPUMEHTAIBHOM IIPOBEPKU TIMIIOTE3
OTHOCHUTEIIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHUYECKHUX PEaKUUd U
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHHUS,

- C(OPMUPOBAHHOCTb YMEHUN IOATBEPXKIATh HAa KOHKPETHBIX
IpUMEpax  XapakTep  3aBUCHUMOCTH  PEaKIHUOHHOW  CIIOCOOHOCTH
OpPraHMYECKUX COEJAMHEHUN OT KPaTHOCTH M THUIA KOBAJEHTHOW CBS3U
(«o» M «t — CBA3b»), B3aMMHOI'O BJIMAHUS aTOMOB M TPYII aTOMOB B
MOJIEKYJIaX; a TakKke OT OCOOCHHOCTEM pealn3alMd pa3IMdHbIX
MEXaHU3MOB IIPOTEKaHMsI pEeaKLUii;

- chopMUPOBAaHHOCTH YMEHHH XapaKTEpPH30BaTh HIIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM U BO30YX/JIEHHOM COCTOSIHUM) U HMOHOB
XUMHUYECKHUX 2J1eMeHTOB 1-4 nepuonos Ilepuoanueckoit cucremst [I.1.
MeHeneeBa U UX BAJEHTHBIE BO3MOYKHOCTH, HCIIOJNB3YS IOHATHS «S»,
«p», «d-31EKTPOHHBIE» OpPOUTAIN, YHEPreTHUECKUE YPOBHHU; OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XUMHYECKHX DJJEMEHTOB W
0o0pa3yeMbIX MU COEIMHEHUH IO IEpUOJaM U TpyIam;

- BJAJICHUE CUCTEMOM 3HAaHUM O METOAAX HAYYHOIO ITO3HAHMS
SIBJICHUI TPUPOJBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSIMU
MPUMEHSTh 3TU 3HAHUS IPU SKCIIEPUMEHTAIBLHOM HUCCIIEI0BaHUH BEILIECTB
U 17151 OOBSICHEHUSI XMMHUYECKUX SBICHUH, UMEIOUIMX MECTO B IPUPOJE
MPaKTUYECKON AESITEIbHOCTH YEJIOBEKa M B IIOBCETHEBHOM KU3HU;

- c(OPMHUPOBAHHOCTb yYMEHUH TMPOBOAMTH  PACYETHl IO
XUMHUYECKUM (GopMyslaM M YpaBHEHHUSIM XUMHUYECKHX peakuuid c
UCMOJb30BaHWEM (U3MYECKUX BeNIWYMH (Maccel, oOBbeMa Tra3os,
KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: pacyeThl MO0 HaXOKICHUI0O XUMHYECKOW (hopMysbl BEIIECTBA;
pacueTsl Macchl (00beMa, KOJIMYECTBa BEIEeCTBA) MPOJYKTa pPEaKIIHH,
€CJIM OJIHO U3 UCXOJHBIX BEIIECTB JaHO B BUJIE PAaCTBOpA C ONPENEICHHON
MacCOBOM J0JIel pacCTBOPEHHOTO BENIECTBA WJIM JAaHO B M30BITKE (MMEET
MPUMECH); pacueTbl MAacCOBOM WM OOBEMHOHM JOJNM BBIXOAA NMPOIYKTA
peaKIu; pacyeThl TEIIOBOTO 3P dekTa peakiuii, 00beMHBIX OTHOIIECHUN
rasos;

- ¢hOPMHUPOBAHHOCTh YMEHHI MPOrHO3UPOBATh, aHAIM3UPOBAThH U
OLIEHUBATh C TO3UIMHA SKOJIOTWYECKOH OE30MacHOCTH IOCIEACTBUS
OBITOBOM U TPOW3BOJICTBEHHOW JEATEIHHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepabOTKOM  BENIECTB; MCIIOJIb30BaTh IOJyYEHHbIE 3HAHUS JUIs
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MPHUHATUS TPAMOTHBIX PEUICHUH TpPOOJeM B CUTYaIUsX, CBSI3aHHBIX C
XUMUEH;

- c(OpPMHUPOBAHHOCTh YMEHHUH CaMOCTOSITEJIHbHO IUIAHHPOBATH U
NPOBOANTh XUMHYECKUN IKCIIEPUMEHT (TIOJyYCHUE M M3YYCHHE CBOMCTB
HEOPTaHUYECKUX W OPTaHHUYECKUX BEIICCTB, KAYECTBCHHBIC PEAKIIMU
YIJICBOJOPO/IOB  PA3IUYHBIX  KJIACCOB M KUCIOPOACOICPIKAIINX
OpPraHUYECKUX BEIIECTB, PEHICHUE OHKCIEPUMEHTAIbHBIX 33134 110
pacro3HaBaHHIO HEOPraHWYECKMX W OPraHMYeCKHX BELIECTB) C
COOJIFOJICHHEeM TpaBHJI 0O€30MacHOr0 OOpalleHHuss C BeUIeCTBAMU U
nabopaTopHBIM 000pyIOBaHUEM, (OPMYIUPOBATH IEIH HCCIICIOBAHMUS,
NPENOCTABIIATh B  pa3iuyHOW (opMe pe3ynbTaThl IKCIICPUMEHTA,
aHAJIM3UPOBATh U OLICHUBAThH HX JOCTOBEPHOCTD;

- c(OPMHUPOBAHHOCTh YMEHHUI OCYILECTBIISATH II€JICHANPABICHHBIN
MOMCK XUMHUYECKOW WH(POPMALIUU B PA3IMYHBIX UCTOUYHUKAX (HAy4dHAs U
y4eOHO-Hay4YHasi JIMTEeparypa, CpelCTBa MaccOBOW HH(OpMaIUM, CEeTh
WuTepHer W apyrue),KPUTHYSCKH  aHAIM3UPOBATh  XHMHUYECKYIO
uHpopMaIHIo, repepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHU C
IIOCTaBJIEHHOW yueOHOI 3a/1a4eii;

- chopMHpPOBaHHOCT, ~ yMEHUH  OCO3HaBaTh  OIACHOCTb
BO3J/ICHCTBUSI HA KMBBIC OPraHU3MbI ONPEICIICHHBIX BEIIECTB, MOHUMAsI
CMBICIT TTOKA3aTelIsl MPESIbHOM JOMYCTUMOM KOHIIGHTPAIIUH, U TTOSICHSITh
Ha MpHUMEpax CrocoObl YMEHBIICHUS W TPEIOTBPALICHUS MX BPEIHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKA.

4.2. ®oH OULEHOYHBIX CPEACTB JIsi NMPOBEJEHHMSI TEKYIIEro KOHTPOJISI H

HpOMC)KyTO‘-IHOﬁ aTrecranumu oﬁyqamnmxca o JUCIHUIIINHE

IMoka3aTenn U KPUTEPUU OLCHUBAHUS KOMIIETEHIIMH
ONMCAHUE  IIIKaJ

ITokazarenu wu KpUTCpHUHU  OLICHHBAHHA KOMHGTCHHHﬁ,

OLCHMBAHUWA COACPKATCA B MPUJIO0KEHUH 1.

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

MeToanueckue MaTepuasbl

Meroanueckue Marepuainbl, ONPEACIAIONIME MPOUEAYPbl OUEHUBAHUS 3HAHUM,

YMEHUH, XapakTepu3ymommx (OpPMHPOBAHHE  KOMIIETEHITUH,

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 oueHHMBAHUS Pe3yIbTATOB BbINOJHEHHUS 3aJaHU

OLIGHI/IBaHI/IC PE3YyIbTATOB BBIITOJIHCHU AL BaﬂaHI/Iﬁ HpOMe)KYTOqHOﬁ aTTecralnuu
OCYILIECTBIISICTCS HA OCHOBE CJEAYIOUINX MPUHIIUIIOB:

JIOCTOBEPHOCTH OIICHKH — OIICHUBACTCS YPOBCHb CQOPMUPOBAHHOCTH 3HAHWM, YMCHHH,
MPAKTUYECKOTO OIbITa, OOMMX M NPO(EeCCHOHATBHBIX KOMIIETEHIINH, MpPOAEMOHCTPUPOBAHHBIX
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;

HAJKHOCTH OLEHKH — CHCTeMa OIEHUBAaHUS BBINOJHEHUS 3aJaHUil JOJDKHA o00najath
BBICOKOW CTEIMEHBI0 YCTOWYMBOCTH IPU HEOJHOKPATHBIX OICHKAaX YPOBHS CHOPMUPOBAHHOCTU
3HAHUN, YMEHUH, MPAKTUYECKOTO OMBITA, OOIINX U MPOPECCHOHATBHBIX KOMIIETEHIIUI 00yYaronnXcs;

KOMIIVIEKCHOCTH OILICHKH — CHCTEMa OICHHMBAHUS BBIIIOJITHCHUA 3aﬂaHHﬁ JOJI2KHaA ITO3BOJIATH
WHTErpaTUBHO OIICHUBATh 00IIKE U MPOPECCHOHATbHBIE KOMIIETCHIIUN 00yUYaIOIUXCs;

00BEKTUBHOCTHU OICHKUM — OICHKA BBbINOJHCHUA KOHKYPCHBIX 3aﬂaHHﬁﬁ JOJI’KHa OBITH
HE3aBHUCHUMOH OT  OCOOCHHOCTeH  mpodecCHOHANBbHOW  OpUEHTAlMM  WIU  MPEANOYTCHUN
npenojaBaTesiei, OCYILECTBIISIONINX KOHTPOJIb UIH 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 COOTBETCTBUU C p213pa60TaHHI)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
BBITNIOJIHEHHE TEOPETHYECKOr0 M MPAKTHYEeCKOro
3alaHus, CPEAHUI 0AJLJI 10 HTOTaM ATTeCTALUM

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

«HCYOOBJICTBOPUTCIILHO»

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

IIpuMepHbIe BONPOCHI TECTUPOBAHUSA
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 rodR® prodvRrN reonveRP roMER =
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. 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 3JIE€KTPOJIUTOB;
. Y cnabbIX 3JIEKTPOJIUTOB;

. Y a30THCTOM KUCIIOTHI;

. Y yroJbHOU KUCIOTHI.

BoccranoBurens - 3TO BELIECTBO:
. Otnaroiiee 31€KTPOHBL;
. [IpuHuMaroIIee 37eKTPOHBI;
. Kucnopogn.
. Bomopon

IMaapoxcu HATpHs — 3TO:

. Ilenous HaTpHs;

. Okcup Hatpus;

. A30THCTOKHCIIBIN HATPH;
. CepHOKUCIIBII HaTpHi.

OKCI/II[ KaJIbIIus — 9TO:

. OCHOBHOM OKCHJI;

. I'mopoxcenpn;

. KnuciaotHpiit okcus;
. Kucnora.

XJIOpUCTBIN HATPUIL:

. XJIOpU1 HaTpHUS;

. Okcup Hatpus;

. I'mapoxcuna 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

[N
el S

1

=

wN e

PrwppPO rowoNpEREPR pONEREX® AR

rOwNE O

JlakMyC — KpacHBbIH:

B menounoi cpene;

B neliTpansHOl cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

[lepuoauueckuii 3aKOH OTKPBLI:

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

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

DIEKTPOJIUTHL;
HenanextponuTsl;
JuctumpoBaHHas BOJa.

DNEKTPOIUTHUECKYIO AUCCOLUALINIO OTKPBLI:

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

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

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

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

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

PactBop ri1roko038I;

PactBop caxapo3sbl.

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

o

18. MexaHu3M 3JeKTPOIUTHUECKON TUCCOLAK ObLIT 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.

~wN e ©

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

21.YcTaHoBUTE COOTBETCTBUE MEXKAY (DOPMYIION BElIeCcTBa U KIacCOM/TPYIIIONH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KaXKI0N MO3UIUH,
0003HaYeHHOH OYKBOM, MoAOEepUTE COOTBETCTBYIOMIYIO MO3UIINI0, 0003HAYCHHYIO

U (po.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpegnue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyromue

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

U ppo.

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

B) KCr(S04), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBHE MEXAY Ha3BaHHWEM BEIIECTBA U KIIACCOM/TPYIIION,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KOKION MO3UIINH,
0003HaueHHOI OYKBOH, 010EpUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pactBopumblii THAPOKCU

') MnO 4) KUCTIOTHBIN OKCHJT

5) OCHOBHOM OKCH]T

24. YcTaHOBUTE COOTBETCTBHE MEXAY (OpMYIIOil BellecTBa U KJIaccoM/TpyIIoun,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEHKUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOI OYyKBOH, MOAOEpPUTE COOTBETCTBYIOLIYIO MMO3ULINIO, 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 orBeT He00X0AMMO 3aNUCATHL B YCTAHOBJIECHHOM JUIsI OTBeTa MoJie. OTBeTOM
MOsKeT ObITh HM(ppa, 0TAeJbHOE CI0BO, CJI0BOCOYETAHNE. (3aKpPbITasd (hopMa)

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

26. IlpomoipkuTe NpeIIoKEHHE: BEIECTBA OJIMHAKOBOTO COCTaBa, HO PA3JIMYHOrO CTPOCHUS C
pa3IUYHBIMU CBOWCTBAMHU HA3bIBAIOT)

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

28. IlpopomkuTre npeaiokKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOILIEHUIO APYT K IPYTY SBJISIOTCA. . .
B 3aanusix 29-30 oTBeT HEO0X0AMMO 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 NOCIIEI0BATEILHOCTh MEXAHU3MA PAIMKATIBHBIX PEAKIUN 3aMEICHHUS:

A) oOpbIB 11ETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIETTU

B) paszButue nenu

I[IpumepHbIe NPpaKTHYECKHE 3aTaHUS

3agauu:

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

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 mpurotoButs 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 B3aumopencTBus 10 r xyopuaa
HaTpHUsl U HUTpara cepedpa.

6. IIpu B3aumopeiictBuu 22,4 1 a3oTa M BOAOPOAa OBUIO MOJYYEHO KaKOro rasza H
CKOJIbKO?

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

8. [Tpu B3aumojeicTBUM KalbI|sl ¢ BOAOH oOpa3oBanock 0,3 MOJIb T'MIPOKCHAA KAJIbLUS.
Kaxkoit 00beM Bogopoaa( B muTpax, H.y.) IPH 3TOM BbLACIUICS 7

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

10.  Kakyro maccy conu ( B rpamMMax) Hago po0aButh K 300 T pacTBopa ¢ MaccoBoil onei

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

1.3.2. Kpurepuu oueHku

Onenka 3a 3agaHue «TecTHpPOBaHUE» OIpPENENETCs] MPOCTHIM CYMMHpPOBaHHEM OaiioB 3a
MIpaBWJIbHBIE OTBETHI Ha Bonpockl. OiuH BepHbIN 0TBET paBeH 0,1 6an

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

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

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

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

KpnTepml OILICHKHU PE3YyJbTATOB BLINMMOJHCHUSA 3aJaHUA «TECTUPOBAHUE»

Kon-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 KPUTEPUSIMU OLIEHKH
1| Odopmienne yciioBus 3a1aHus MaxkcumasbHbIi 6aJ11
—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 00O3HAYCHBI CHMBOJBI B YCIOBHM 3aJladyd, JomyiieHa | 0,2
HETOYHOCTH B (DOpPMYJIax, HCIOJIb3yEeMbIX B PEIICHUU 3a7a4u
- JomymieHa | HETOYHOCTh MHpu OOO03HAYEHHWU 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 3ajiaudl, 2 U O6osiee HETOUYHOCTEH B (hopMysax, HCIOIb3YEeMbIX
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
KO3 PUIMEHTOB, MaTeMaTHUECKUIl pacuéT MpaBMIIBHO MOAOOpPaHHBIX
K02 (UIIMEHTOB UpEIIeHNE 0 XUMHUYECKOH Gopmyie
- QJTOPUTM peIleHUs 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAHUL U3MepeHUsI PU3NUECKUX BEJUYUH B MaxkcumabHbIi 6aJ11
Mexaynapoanyrw cucremy exunun (CH) —0,3 6anna
- BEpHO TMepeBelIeHbl pacueThl MEpeBOJia BCEX EIUWHUIl HU3MEPEHHs] 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)
- JIOTyIIEHB! 2 OMMOKHU MPH MPOBEJACHUH pacyera MepeBojia eINHUI] 0,1
u3MepeHus (PU3NYECKUX BEIUYMH B MeXAyHApOIHYIO CUCTEMY €AMHUILY
(cn)
- HEeBEpHO MPOBEJIEHBI PacUeThl EPEBOJIa BCEX eIMHUI] U3MEPEHUS 0
¢dusnueckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
5 | Mcnosib30BaHMe XUMHYeCKUX (opMYyJI VISl pelieHus 3a1a4u MakcumMaJbHBbIH 0211
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— 0,4 6anaa

- BEpHO U TOCJIEA0BATENBHO 3aMHCcaHbl Bce (POPMYIbI B COOTBETCTBUH C
CUMBOJIUKOH, HEOOXOAMMBIE Il  yCTAHOBJIGHHUS  COOTHOIICHUS
CYIIECTBYIOILETO MEXAY (PU3NIECKUMHU BETUINHAMH

- IPAaBUJIBHO COCTAaBJICHbl YPABHEHMS, CBA3BIBAIOLIME XUMUYECKHUE
BEJINYUHBI

0,4

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

- IHpaBUJIIBHO COCTABJICHBI YPAaBHCHUS, CBA3BIBAIOIINC XUMHYCCKUC
BCJIMYHHBI

0,3

- (opMyIBl 3amKMCcaHbl OCIEI0BATEIbHO, HEBEPHO 3amucaHa (Gopmyna)
B COOTBETCTBHM C CHUMBOJIUKOW, HEOOXOAMMOHN [JIsi YCTaHOBIICHUS
COOTHOUIEHUS CYIIECTBYIOMIETO MEX 1Y XUMUYECKUMHU BEIMYMHAMU

- JOTyIlleHAa OJHAa OLIMOKa TMPH COCTaBJICHUHM ypaBHEHUH,
CBSI3BIBAIOIINX XUMHUYECKHUE BETUINHBI

0,2

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

- JOMyIIeHa OJHa OmKOKa TIPU COCTaBJICHUU YpaBHEHHUIA,
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 ¢ KOJINYeCTBEHHOW
CTOPOHBI

MaKkcuMAJIBLHBIA 0211
— 0,4 6any0B

- BEpPHO TIPOW3BEIEHHI BCE MATEMATHYECKHUE paCYeThl 10 BCEM
XUMHYECKUM (opMyrnaM B COOTBETCTBUU C EIWHUIIAMH H3MEpPEHUH
xumuuecknx BenuuuH (CH);

- BCE pe3yNbTaThl MaTeMaTUYECKUX PACUYETOB cOAep,aT  MH(PPOBOE
3HAUEHUE W COOTBETCTBYIOIICE eMy 00O3HAUCHUE €IMHHIIBI H3MEPCHUS
xummndecknx BeianunH (CH)

0,4

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

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

0,3

- HEBEpPHO MPOU3BEICH MaTeMaTHYECKUH pacyeT 1Mo 1 XUMHYECKOH
dbopmyiie, HO B COOTBETCTBHHU C €IHHHUIIAMH HM3MEPEHHUH XMMHUYECKHX|
BennuuH (CH);

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

0,2

- HEBEpPHO MPOU3BEACH MATEMATHYECKUM pacyeT Mo | XUMHYECKOH|
dopmyne Oe3 yKa3aHUs EIUHMI HM3MEPEHMH (PU3MUECKUX BETUYUH]
(Cn);

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

0,1

- HCBECPHO NPOU3BCACHBI BCC MATCMATUUICCKHUC PACUCTHI

0

OTBeT nocJie pemieHus 3a1a4n

MakcuMaJbHBIH 02711
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0,1 6an0B

- 33/1a4a B KOHIIE PEIICHUS COJIEP>KUT BEPHBIN OTBET 0,1
- 3aJ71a4a HE COJICP)KUT B KOHIIC PEIICHUSI BEPHOTO OTBETA 0
8| YcTHOE 00bsicHeHH e pPellleHus 3212491 MakcuMaabHbIH 0aJL1
— 0,2 6a10B
- OOBSICHEHUE PEIICHMs 3aJaHusl MOCJIEI0BATEIbHO, CBSI3HO, JIOTUYHO,) 0,2

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

- HE3HAYUTEJIbHO HapylleHa MOCIeI0BaTeIbHOCTb, JOTHKa O0BSICHEHHUS] 0,1
pellleHus 3a/IaHus, BBIBOJIBI apTyMEHTHPOBAHBI U 0OOCHOBAHBI; CTYICHT

UCIBITHIBACT HE3HAYUTENbHBIC 3aTpyJaHEHMUS, oTBeuas HA
COITYTCTBYIOIIIE BOIPOCHI

- 3HAUMTEJIBHO HaApYyIIEHA IOCJIENOBATEIbHOCTD, JIOTMKA OOBSCHEHUS] 0

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

UTOro 2

1.4. MarepuajibHo-TeXHHYECKOe o0ecneyeHHe /JIsi TNPOBeJAeHUS] IPOMEKYTOUHOM
arTecTalnu
[TpoMexyTouHas aTTecTalus MPOBOJUTCS B y4eOHOM KaOMHETE XUMHH.

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

1. Amncdwunorenosa, 1.B.Xumusi: y4eOHUK M TPaKTHKYM JUIS CPETHETO MPOQPECCHOHATBHOTO
obpazoBanus/ U.B.Audunorenosa, A.B.baokos, B.A.ITonkoB.— 2-¢ u3n., ucnp. u gon.— MocCkBa:
WznarensctBo FOpaiit, 2020.— 291c.— https://urait.ru/

2. Apremenko AWM. Opranmyeckass xumusi: yuyeOnuk /AWM. ApremeHko.- 5-e u3n., ucmp.-
Mocksa: KHOPYC, 2020.- 536c.- (Cpennee npodeccuonanbHoe obpazoBanue). 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¢unoresona, . B. Xumus: yueOHUK M IPAaKTUKYM JJIsl CPeJHEr0 NpoQhecCuOHaIbHOIO
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 ynpaxsenus/ Epoxun IO.M. - l-e uzng. — M.: Akaznemus, 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. 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 (OGpa3oBaTenbHBbIi CAaNT IS MKOJIBHUKOB).

MeTtoanyeckue yKazaHusi VISl 00y4aAKOIMIMXCS 10 OCBOEHUIO U CIMTIJIMHBI

11. Meronuyeckue yka3aHus A7 O0y4YaroIMXCs MO BBITTOTHEHUIO TPAKTHUECKUX PadoT.

12. Meronnyeckue yka3aHus JiJIsl 00y4JaroNIMXCs IO BBITTOJHEHUIO JTA00PATOPHBIX padoT
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