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1. O0mas xapakTepucTHKA NPUMEPHON padouell mporpaMMsl 001e00pa3oBaTeJbLHOM
AUCHUILINHBI «XUMHS»

1.1 MecTo AucHMILUINHBI B CTPYKTYype oOpa3oBareibHOM nporpammsl CIIO:

HucuumnuHa «XuUMHUS» SBISETCS 4YacTblo 00s3aTelbHONW MpeAMETHON olnactu
«EcTecTBeHHBIC HayKW», H3ydaeTcss B 00meoOpazoBaTenbHOM 1uKie yueOHoro ruiana OITOIT
CIIO. ucumruiiHa UWMEET MEXIUCHUIUIMHAPHBIE CBSI3M C  JPYTUMU  JUCHUIUIMHAMU
0011100pa30BaTEILHOTO 1UKJIA.

TpynoeMKOCTh JUCHMIUIMHBI «XHUMUs» cocTaBiger 147 waca, u3 koTopbix 34 yaca
BKJIIOYAaeT MpOo(hecCHOHATbHO-OPUEHTUPOBAHHOE COJIEp)KaHKUe, YCHIMBAIONIee NPpOo(UIbHYIO
COCTABJISIIONIYIO TI0O KOHKPETHOW TpOo(eccMu WM CHeluaibHOCTH B 3aBUCUMOCTH oT PI'OC
CIIO nmpodeccun/criennanbHOCTH.

1.2 Heau 1 miIaHUpPyeMbl Pe3yJibTAThl 0CBOCHUS M CIUIIINHBI:

1.2.1 Heau aucuunJInHbI

Heab: ¢dbopMupoBaHue y 00y4aromuxcs XUMHYECKON CoCTaBIsIOLICH
€CTECTBCHHOHAYYHOW KapTHHBI MHpPAa KaK OCHOBBI NPHUHSTHS PEHICHUH B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIHMIX, OTBETCTBEHHOTO MOBEJCHUS B IPUPOTHOMN Cpeie.

3agauu:

e (GopMupOBaHHE OHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHMSI XMMHUYECKHUX MPOIIECCOB U
ABJICHUM B OKpPYXalolled Cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHUpa, B3aWMOCBS3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

e Pa3BUTHE YMCHHS IMPOBOJIUTH PACUYCTHl IO XUMHYECKUM (OpMysiaM U YPaBHCHHIM
XUMHYECKHX peakluid, I[UIaHUPOBaTh M  HUHTEPIPETHPOBATH PE3YIbTAaThl XUMHYECKHX
9KCIIEPUMEHTOB;

e popMuUpOBaHHE  HABBIKOB  MPOBEACHUS  XUMHUYECKHUX  IKCIEPUMEHTAIbHBIX
UCCIICIOBAaHUI C COOJIOZCHHWEM TMpaBWJl 0Oe30macHOro oOpamieHust ¢ BEHIeCTBaMH U
71a060paTOPHBIM 000PYIOBAHHEM;

e OBJIQJICHUE YMEHHUSMU aHAJIUM3UPOBaTh, OLIEHUWBAThH, NPOBEPATH HAa JOCTOBEPHOCTb U
00001aTh HHPOPMAITHIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HCTOYHHUKOB;

e (popMUpOBaHHE YMEHHUS MPOTHO3UPOBATH TIOCIEACTBUA CBOECH JEATEIBHOCTH U
XUMHUYECKHUX PUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB,;

e (GOpMHUpPOBaHME TIOHMMAHUE 3HAYMMOCTH JOCTIDKCHHM XMMHYECKOM HAyKu U
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATLHON U TPOU3BOJCTBEHHOMU Cep.



1.2.2 Ilnanupyembie pe3yJibTaThl 0CBOEHHsI 00pa3oBaTebHOl TUCHUILUIMHBI B c00TBeTCTBHH ¢ PI'OC CI1O u Ha ocHoe PT'OC COO

Koa u ILnanupyemMble pe3yJbTaThl 0CBOCHHS TUCHHILIUHBI
HAaHMeHOBaHUe
¢dopmupyembIx OO61ue JAucnunianHapHbie
KOMIIeTCHIIHUI
OK 01. Bribupars | B yacTu TPyA0BOro BOCHUTAHMSA: - BJIAJIETh CUCTEMON XMMHYECKUX 3HAHUM, KOTOpas BKIKYACT:
CHocoOBbl  pELIeHHS | - TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MAaCTEpCTBA, | OCHOBOIOJATAIOMINE TOHATHA (XMMHYECKHH JIIEMEHT, aToM,
3a1au TpyHoJo0ue; 3IIEKTPOHHAsT 000JI0YKa aToMa, S-, P-, d-3JEKTPOHHBIC OPOUTAIIH
npodeccuoHaIbHON - TOTOBHOCTb K aKTMBHOM JE€SATEIbHOCTH TEXHOJOTUYECKOW U | aTOMOB, UOH, MOJIEKYIIa, BaJICHTHOCTb,
e TENIbHOCTH COLIMATIbHOM HANPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, | AIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHCICHUS, XUMHUYecKas
IPUMEHHUTEITHHO K | IUIAHUPOBaTh W CAMOCTOSITEJIbHO  BBIOJHATH  TaKyko | CBSI3b, MOJIb, MOJISIPHASI Macca, MOJSIPHBIA 00BEM, YriIepoJHBIN
pa3IMYHbBIM NESITEIbHOCTD; CKeneT, (yHKIMOHANbHAsg Tpynma, pajgukail, H30Mepus,
KOHTEKCTaM - HHTEpeC K pasnuuHbiM chepaM MpodecCHOHAIBHONW | M30MEpPhI, TOMOJOTHMYECKHH psii, TOMOJIOTH, YTJIEBOJOPOIbI,
JESITEIbHOCTH, KHCIIOPOJI- W a30TCOJEp>KaIllhe COEAMHEHUS, OHOIOTUYECKU
OBJaagenue YHHBepPCaJIbHbIMU Y4eOHBIMH | aKTUBHBIE BelIecTBA (YIJI€BOJIBI, JKUPBI, OCIKH), MOHOMED,

MO3HABATEJIbHBLIMHU AeHCTBUAMM:

a) 0a30Bble JJOrHYeCKHe JelCTBHS.

- CaMOCTOSITENIBHO (OPMYJIUPOBATh U  aAKTyaJU3UPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;

- ONpeNeNsaTh IENH JICATEIbHOCTH, 3aJaBaTh NapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIBIATH  3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SIBJICHHSIX;

MMPOTHUBOPCUHA B

- BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh, OICHUBATh
COOTBETCTBUE PE3YJbTATOB  LEISAM, OLEHHMBATh PUCKHU
MMOCJICJICTBUI IEATCILHOCTH;

- pa3BHBaTh KpEAaTUBHOE MBILUICHUE TPU  PELICHUU

JKU3HEHHBIX TTPOOJIEM

0) 0a30BbIe HCCIEA0BaATEIbCKHE TeHCTBUS:

- BJQJCTh HaBBIKAMU  Yy4eOHO-HCCIEIOBATEIBCKON U
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3pelieHus mpoodIem;

MoJuMep, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHMS, KPUCTAUIMYECKas PEIIeTKA, THUIbI XUMHUYECKUX
peakuui (OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE, 3K30- u
SHAOTEPMUYECKHE, PEAKIUH HOHHOTO OOMeHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI, 3IEKTPOIUTHYECKAS
JUCCOIAAIINS, OKHCIIUTENb, BOCCTAaHOBUTEIb, CKOpPOCTH
XUMUYECKOW pEeaklMh, XUMUYECKOe pPaBHOBECHUE), TEOPUU H
3aKOHBI (TEOpUSI XUMUYECKOTO CTPOCHHUS OPTaHUYECKHUX BEIECTB
A.M. bytnepoBa, TeopHus SIEKTPOJMTHUECKOU IAHCCOILMAIINH,
nepuoanueckui 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHUYECKUN SI3bIK XHUMHH,
dakTonornueckre CBEACHH O CBOMCTBAaX, COCTaBe, MOTYyYECHUH U
0€30MacCHOM HCIIOJB30BAHUH BAXKHEUIINX HEOPTAHHMYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON NEATEITHHOCTH
YeoBeKa;

- YMETh BBIABISITH XapaKTEPHbIE NPHU3HAKKM U B3aUMOCBS3b
W3YYECHHBIX TOHATHI, MPUMEHSATHh COOTBETCTBYIOIIME MOHSATHS
IpY ONUCAHWM CTPOCHHMS M CBOMCTB HEOPraHUYECKUX U




- BBISIBIIATH MPHYUHHO-CJICICTBCHHBIC CBSI3U u
AKTyaJIM3UPOBATh 33/1ady, BBIABUTATH THIIOTE3Y €€ PEIICHHS,
HAaXOJWTh  apPryMEHTBl  JII1  JIOKa3aTeJIbCTBA  CBOUX
YTBEPXKACHHIA, 33/1aBaTh MapaMEeTPhl K KPUTEPHUH PEIICHUS;

- aQHAJIM3WPOBATh IOJIYYCHHBIC B XOJE PCEHICHHS 3aJa4d
pe3yNbTaThl, KPUTHYECKH OIEHUBATh WX JOCTOBEPHOCTH,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;

- yMeTh TICPEHOCHTHh 3HaHUS B [IO3HABATCIBHYI0 W
MPAKTHUYECKYIO 00J1aCTH KU3HEACATCIILHOCTH;

- yYMETh WHTETPUPOBATH 3HAHHWS W3 PAa3HBIX IPEAMETHBIX
obnacreii;

- BBIIBUTATH HOBBIE HJCH,
MOJIXOJIbI U PELICHUS;

- CIIOCOOHOCTH HUX MCIOJIH30BaHUS B II03HABATEILHOW U
COLIMAJILHOM MTPAKTHKE

npeajaratb  OpPUIrMHAJIbHBIC

OpPraHMYEeCKHX BEIIECTB W MX MPEBPALLEHUN; BBIABIATH
B3aUMOCBSI3b ~ XMMMYECKMX 3HAaHMM C  MOHATUAMM U
MIPEACTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMETb UCIO0JIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEXIYHAPOJAHOTO COK3a TEOPETUYECKOW M MPUKIATHON XUMUU
U TpUBHAJIbHBIE HAa3BaHUS BAXHEMIINX BEIIECTB (ITUJIEH,
alleTUJIeH, IIUIepuH, PeHol, popmanbaerus, yKCycHasi KUCIOTa,
[JIMLIWH, YrapHbld TIa3, YIJIEKHUCIbIM ra3, aMMHUaK, rameHas
U3BECTb, HeEramieHas HW3BeCTb, NHUTbhEBas COJa U JIPYTHX),
COCTaBIATH  (POPMYNIBI HEOPraHMYECKUX H  OPTraHUYECKUX
BEIIECTB, YpPaBHEHUSA XHUMHUYECKHX pEaKIMi, OOBICHATh HX
CMBICJI; TOATBEPXKAATh XAPAKTEPHBIE XMMHYECKHE CBOMCTBA
BEILLECTB COOTBETCTBYIOIIMMH HKCIEPUMEHTAMH U 3alUCAMU
YPAaBHEHUN XUMUYECKUX PEAKLUN;

- YMeThb  YCTaHaB/MBaThb NPUHAMICKHOCTb  U3YYEHHBIX
HEOPraHWYECKNX M OPraHWYECKMX BEUIECTB K OIPEICIICHHBIM
KJIaccaM U TpylnnaM COE€JUHEHUM, XapaKTepu30BaTh UX COCTaB U
BAKHEHILIME CBOMCTBA; ONPENEIATH BHUJBI XMMHYECKUX CBS3EU
(KoBaJleHTHasi, MOHHAas, MeTaJuIM4yecKas, BOJOPOJAHAs), THUIIBI
KPUCTAIJIMYECKUX  PELIETOK  BEIIECTB;  KJIACCU(PHUIMPOBATH
XUMUYECKUE PEAKLINH;

- chopMUpOBaTh MPEJICTABICHUS: O MaTE€pPHATbLHOM €IUHCTBE
MHpa, 3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBJICHUM IIPUPOLBL; O
MECTE M 3HAYCHUM XMMHH B CUCTEME €CTECTBEHHBIX HayK M €e
poau B 00eCHeYeHUH YCTOHYMBOTO pPa3BUTHSI YEJIOBEUYECTBA: B
perieHru mpo0eM SKOJOTUYECKON, SHEPTETUUECKOM 1 TTUIIICBOM
0€30macHOCTH, B Pa3BUTUM MEAMIMHBL, CO3AaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHHMKOB DOSHEPruu, B OOecleyeHUH
palMOHAIBHOTO  MPHUPOJIOIONB30BaHHUs, B  (OPMHUPOBAHUHU
MHUPOBO33pEHUS M OO0Imeld KyJabTyphl YeJIOBeKa, a TaKxke
HKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOULIEHHUSI K CBOEMY 3/J0POBBIO
Y IPUPOJHON Cpene;

- BJIQJETh CUCTEMOM XMMHWYECKUX 3HAHWM, KOTOpas BKIIIOYAET:




OCHOBOIIOJIAraromue I1OHATHA (I[OHOJ'IHI/ITGJ'IBHO K CUCTEMC

NmoHATHI  0a30BOrO  ypOBHSI) - HM30TONBI, OCHOBHOE U
BO30Y>KJICHHOE COCTOSIHUE aToMa, TUOpHUIM3alus aTOMHBIX
opOutaneit, xumuueckas cBs3p ("0 " um "", KpaTHBIE CBSI3H),

MOJIIpHAsl KOHILIGHTpalus, CTPYKTypHas (opmyrna, uzoMmepus
(cTpyKTypHasi, reoMerpuueckas (LUC-TPAHC-U30MEpUs), THUIIbI
XUMHUYECKUX pEaKIHil (rOMO- U TreTeporeHHble, oOpaTHUMble U
HeoOpaTuMbIe), PacTBOPHI (MCTHHHBIE, TUCHIEPCHBIE CHUCTEMBI),
KPUCTAJIOTUAPATHL,  CTENEHb  JUCCOLHUAINM,  3JIEKTPOJIU3,
KPEKUHT, PHU(OPMHUHT); TEOPHUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIEKAIIHMEe B OCHOBE MMOHUMAaHUS
OPUYMHHOCTH W CHUCTEMHOCTH  XHMHYECKHX  SIBJICHUH,
COBpEMEHHBbIE TPEICTABICHUS O CTPOSGHUU BellecTBa Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJEKYJISPHOM YpPOBHSIX;
NpEJCTaBICHUsI O  MEXaHM3MaX  XHUMHUYECKUX  pEeakIHid,
TEPMOJMHAMHYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSIX WX
MPOTEKaHUs, O XUMHYECKOM paBHOBECHH, AHCIIEPCHBIX
cucreMax, (paKTOJOTUYECKHE CBEICHMUSI O CBOMCTBAxX, COCTaBe,
NOJyd4eHHH U Oe30MacHOM  MCIIOJNB30BAaHMM  Ba)KHEHMIIUX
HEOPraHMYECKUX W OpraHMYeCKMX BEHIECTB B OBITY W
NPAaKTUYECKOM JeSITEeIbHOCTH YEJNOBEKa; OOLIMX Hay4YHBIX
NPUHLIMIIAX ~ XMMHMYECKOTO  MpPOU3BOJCTBA (Ha  mIpuUMepe
NPOM3BOJICTBA  CEPHOM  KUCIOTH, aMMMaKa, MeETaHoJja,
nepepaboTku HePTH);

- yMeThb MNPOBOJUTH pacueTbl MO XUMUYECKUM ¢GopMyiaaM U
YpaBHEHHMSIM  XHMHYECKHX pPEaKUWd C  HUCIHOJIh30BAHHEM
¢u3nueckux BeNWYMH (Macchl, OO0beMa TIa30B, KOJIMYECTBA
BEIIECTBA), XapaKTEePHU3YIOIIMX BEIIEeCTBA C KOJUYECTBEHHOM
CTOPOHBI: pacueThl MO HAXOXKJIECHUIO XHUMHUYECKOH (OpMyIIbl
BEIIIECTBA; pacdeThl Macchl (00beMa, KOIMYECTBa BEIIECTBA)
IPOAYKTa pPEaKIMH, €CId OJHO M3 MCXOJHBIX BEIIECTB JaHO B
BHJIE  pacTBOpa C  ONPENCICHHOM  MaccoBOM  JoJed
pPacTBOPEHHOTO BelleCTBA WJIM JIaHO B M30bITKE (MMeeT




MPUMECH); pacdeThl MacCOBOM WM OOBEMHOW JO0JM BBIXOJIA
NPOAYKTa pEaKIHH; pacyeTbl TeIuIoBoro 3¢¢ekra peakiuii,
00BEMHBIX OTHOLIEHUH Ta30B;

- YMETb BBISBIATH XapaKTEpHbIE MPHU3HAKH M B3aUMOCBS3b
U3YYEHHBIX MOHATHH, MPUMEHATh COOTBETCTBYIOLIUE MOHATHS
OpU ONHCAaHUU CTPOCHUS W CBOWCTB HEOPTaHUYECKUX H
OPraHMYECKHUX BEIIECTB M HUX [PEBpAIICHUI; BBIABIATH
B3aMMOCBSI3b ~ XMMHUYECKHX 3HAHMA C  TOHATUSAMH |
IPEJCTAaBICHUAMHU APYIUX HPEIMETOB A 0ojiee OCO3HAHHOTO
MOHUMaHHS U OOBSICHEHUS CYIIHOCTH MaTE€pPHaIbHOTO €INHCTBA
MHUpa; HCHOJb30BATh CUCTEMHBIE XUMHUYECKUE 3HAHMUSA JUIS
OOBSICHEHUSI W  TPOTHO3HPOBAHUS  SBICHUH, HMEIOIIUX
€CTECTBEHHOHAYYHYIO IPUPO.Y;

- YMETh UCHOJB30BaTh HAUMEHOBAHUS XUMHUECKUX COCIMHEHUI
MEXYHAPOJAHOTO COI03a TEOPETUUECKOM M MPUKIAJHOW XUMHUH
U TPUBHAJbHBIC HA3BAHHS BEIIECTB, OTHOCAIINXCS K M3yYCHHBIM
KJlaccaM OpraHMYeCKUX M HEOPraHWYEeCKUX COEJAMHEHHI;
UCTIOJIB30BAaTh XWMHYECKYI0 CHMBOJIUKY IS COCTABIICHHS
dbopMyn1  HEOpPraHMYECKUX  BEIIECTB, MOJEKYJISIPHbIX U
CTPYKTYPHBIX (pa3BEpPHYTBIX, COKpAIIEHHBIX M CKEJETHBIX)
dopMyn1 OpraHMYECKMX BEIIECTB; COCTaBJIAThH YypaBHEHMS
XUMHYECKHX  pEaKIWid W pacKpblBaTh HMX  CYIIHOCTB:
OKHCITUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHUH  MOCPEACTBOM
COCTaBJIEHUS] AJIEKTPOHHOrO OajaHca 3THX peakUui; peakuui
HOHHOTO OoOMeHa TyTeM COCTaBJ€HHUsS UX T[OJHBIX M
COKpAIIEHHBIX HMOHHBIX YypPaBHEHWH; peakUuil TUApoJm3a,

peaKuHﬁ KOMHJ’ICKCOO6pa3OBaHI/ISI (Ha npumepe
TUAPOKCOKOMIINIEKCOB 1IHHKa H a.]'IIOMI/IHI/ISI) . HOATBEPXKIAATh
XapaKTCPHBIC XUMHUYCCKUC CBOMCTBaA BCIICCTB

COOTBETCTBYIOIIIMMU JOKCIIEPUMEHTAMU M 3aIlHUCAMU ypaBHeHI/Iﬁ
XUMHNYCCKHUX peaKuHﬁ;

- YMCTH KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPTaHNUYCCKUEC W OPraHUYCCKHE
BCIICCTBA U XMMHUUYCCKHUC PCAKIUU, CAMOCTOATCIIHEHO BBI6I/IpaTB




OCHOBaHUS M KpUTEpUU [UIS KIACCU(PUKALUU H3y4aeMbIX
XUMUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB U BaKHEHIINE
CBOMCTBA BEILIECTB, MPUHAJICKANUX K ONPENEICHHBIM KilaccaM
U TpylmaM COEOUHEHUH (IIpoCThleé BEUIECTBA, OKCHUBDI,
THJIPOKCHUJIBI, COJIU; YIJIEBOAOPOIbI, MPOCThie 3(UPHI, CIUPTHI,
(beHOobI, abAeTHAbl, KETOHBI, KAPOOHOBBIC KHUCIIOTHI, CIOKHBIC
3Gupbl, KHUPbI, YIIEBOAbl, AMUHBI, AMHUHOKUCIOTHI, OEIKH);
IPUMEHSITh 3HAHHA O COCTaB€ M CBOWCTBAaxX BELIECTB JUISA
JKCIIEPUMEHTAIbHOM  IMPOBEPKM  TUIOTE3  OTHOCUTEJIBHO
3aKOHOMEPHOCTEH  IIPOTEKaHUS XUMHUYECKHX pEaKuuid U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIICHHUS;

- yMEThb MOATBEPXk/JaTh HAa KOHKPETHBIX IpHUMEpax XapakTep
3aBHCHUMOCTH  PEAKIMOHHOM  CHOCOOHOCTHM  OpPraHMYECKUX
COEJIMHEHUI OT KpaTHOCTU W Tuna KoBajeHTHOH cBsizu ("T " u
"""), B3AaMMHOTO BJIHMSIHHS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a
TaK)K€ OT OCOOEHHOCTEH peanu3aliy pa3IMYHbIX MEXaHU3MOB
MPOTEKaHUs PEaKLUii;

- YMEThb XapaKTepU30BaTb 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30Y)KJI€HHOM COCTOSIHUM) U MOHOB XHMHYECKHX
anemeHToB 1 - 4 mepuomoB llepuommyeckoit cucremsr JI.U.
MenneneeBa M HMX BaJICHTHBIE BO3MOYKHOCTH, HCIOJb3Ys
noustust "s", "p", "d-anexTpoHHBIE" OpOUTATM, SHEPTETUUECKUE
YPOBHM; OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMHU COEAMHEHUN IO
nepuoam U rpymnmam;

OK 02. Ucnons3oBaTh

COBpPEMEHHBIE
CpeAcTBa TIOMCKa,
aHanmu3a u
MHTEPIIPETALNN
uH(popMalun u
UH(POPMAaIIMOHHbIE

B o0s1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA:

- c(opMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKM M OOILECTBEHHOM
MPAKTHKH, OCHOBaHHOTO Ha nanore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHME SI3BIKOBOM M YUTATEIBCKOM KYJIbTYpPBI

- YMETh IUIAHUPOBATH U BBINOJIHATH XUMHUYECKUN SKCIEPUMEHT
(mpeBpallieHss OpPraHUYEeCKUX BEIIECTB TPU HATrPEBaHHH,
MOJIy4YeHUE ATUJIEHA M U3YYEHUE €ro CBOMCTB, KauyeCTBEHHbIC
peaKknmuy Ha aIbICTHABI, KpaxMmall, YKCYCHYIO KHCIIOTY;
JIeHaTypanus OENKOB TpPH HarpeBaHWHU, IIBETHBIE pPEaKIUU
OCNIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpEeNesiTh
Cpelly BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINHU Ha Ccynbdar-,




TEXHOJIOTHH JUISE
BBITIOJIHEHUST  3aja4
npodeccuoHanbHOM
JeSATETbHOCTH

KaK CpeJCTBa B3aMMOJICUCTBHUS MEXAY JIOJbMH M TO3HAHUS

MUDA;
- OCO3HAaHUE IEHHOCTU HAyYHOU AEATeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh IIPOEKTHYIO u UCCIIEIOBATEIbCKYIO

JEeATEIIBHOCTh MHIMBUYyaJIbHO U B IPYIIIE;
OBanagenne YHHBEPCAJIbLHBIMH
NO03HABATEJIbHBIMH AeHCTBUAMHU:

B) padoTta ¢ nHgopManmeii:

- BJIaJIeTh HaBbIKAMH MOJIy4yeHHs] MH()OPMAIMK U3 HCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOATEIBHO OCYIIECTBIATh IIOMUCK,
aHajiu3, CHCTEMATU3aLUI0 M MHTEepIpeTanuio HH(opManuu
Pa3IUYHbBIX BUJIOB U (POPM INpEACTABICHUS;

- co37aBaTh TEKCThl B pa3M4yHBIX (opmarax C Y4eToM
Ha3HaueHUs MH(OpMAIMM W IIEJICeBOW ayAMTOPWH, BHIOMpas
ONTUMAJIbHYIO (POpMY IPEICTABICHUS U BU3yalIU3alluH;

- OLIGHUBATh JJOCTOBEPHOCTb, JIESTHTUMHOCTh HH(OpMAIIHNH, €€
COOTBETCTBUE IPABOBBIM U MOPaJIbHO-ITUYECKUM HOPMaM;

- HCII0JIb30BATh cpencraa MH(OPMaLMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI B PEIICHUU KOTHUTHUBHBIX,
KOMMYHUKAaTUBHBIX M  OpPraHM3allMOHHBIX  3a1ad  C
co0IroIeHuEM TpeOoBaHUM 9PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepe’keHus, MpaBOBbIX M
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;

- BJIaJIETh HaBbIKaMH PACIIO3HABAHUSA U 3aIIUTHI HHPOpMAIIH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JTUYHOCTH,

yueOHBIMU

KapOOHAT- M XJIOPUI-aHHUOHBI, Ha KAaTHOH aMMOHUS; pellaTh
AKCIIEpUMEHTANIbHbIE  3ajauu 1o TemMaM "Metamnsl" u
"Hemeramnsl") B COOTBETCTBHM C TPaBWJIAMH  TEXHHUKH
0€30macHOCTH MpHU OOpAIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM
000py/sOBaHUEM; TMPEICTaBIATh PE3YyNbTaThl XUMHYECKOTO
SKCIEpUMEHTa B (OpME 3aluCH YPaBHEHHH COOTBETCTBYIOIUX

peakuuii W (QOopMynHpoBaTh BBIBOJbI Ha OCHOBE O3THUX
pE3yJIbTaTOB;
- yMeThb  aHaNU3UpPOBATh  XUMHUYECKYI0  HH(pOpMaluio,

MOJIyYa€MYI0 U3 pPa3HbIX HCTOYHUKOB (CPEICTB MacCcOBOM
uHpopmanuu, cetb IHTEpHET U apyrue);

- BJIAZIETh OCHOBHBIMU METOJIaMU HAyYHOI'O [TO3HAHUS BELIECTB U
XMMUYECKUX SIBJICHUHN (HaOJt0JIeHHe, U3MEPEHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yMeThb HPOBOJUTH pacuyeTbl MO XUMUYECKUM ¢GopMyiaaM Hu
YpPaBHEHUSAM  XMUMHMUYECKHUX  peakUud C  HUCIHOJb30BaHUEM
Gu3n4ecKux  BEJIMYMH, XapaKTepU3YIOIUMX  BeIIeCTBA ¢
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObemMa (HOpMaJIbHbIE
yCIOBMS) Ta30B, KOJHMYECTBA  BEIIECTBA;  MCIIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHUSA MJIs TNPUHATHS pEIIeHUNd B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELECTBAMH
U UX IPUMEHEHUEM;

- YMETb CaMOCTOATEIbHO IUIAHUPOBAaTb U  INPOBOJUTH
XUMHUYECKHM S3KCIEpUMEHT (MOJy4eHHEe U H3Y4YEHHE CBOMCTB

HEOPraHWYeCKUX W OPraHMYECKUX BELIECTB, KAYECTBEHHbIC
peaxkuuu YTJIEBOJOPOJI0B pa3IMYHbIX KJIaCCOB u
KHUCIIOPOJICOACPKAIIMX ~ OPraHMYECKMX  BEIIECTB, pELICHUE

OKCIICPUMCHTAJIBHBIX 3aJa4 IO paClliO3HaBaHHUIO HEOPTAaHUYCCKUX
U OPTaHUYECKUX BEIIECTB) C COOJIIOJCHHEM MPaBUil 0€30IacHOT0
oOpallleHusl C BeLIeCTBaMHU U J1aO0OpaTOPHBIM O0OpYIOBAaHHUEM,
dbopMynMpoBaTh  LIE€AM  UCCIEAOBaHMS, TMPEAOCTABIATH B
pa3nuIHON (hopMe pe3yNbTaThl SKCIEPUMEHTa, aHAITU3UPOBATH U
OLIEHUBATh UX JOCTOBEPHOCTb;




- YMETh OCYLIECTBIISITH I[€JIEHANPABICHHBIN MOUCK XUMHUYECKOM
uHpOpMAlMK B PA3JIMYHBIX HCTOYHUKAX (HAay4yHas M y4eOHO-
HayyHas JHUTepaTypa, CpelCTBa MaccoBOM HH(OpMAILUU, CETh
WHuTepHeT U Apyrue), KpUTUYECKU aHAJIM3UPOBATh XUMHUYECKYIO
uHpopmanuio, TnepepabaThiBaTh €€ M HUCIOJIb30BaTh B
COOTBETCTBUU C MIOCTABJIICHHON yueOHOM 3a1a4eii;

- BIIQJCTh CUCTEMOM 3HAHWM O METOJaX HAyYHOrO MO3HAHUS
SIBJICHUU npupodbl, HUCIOJIB3YCMbIX B CCTCCTBCHHBIX HAyKaX WU
YMEHHUSIMH MPUMEHSATh 3TH 3HAHHUSI NPH SKCIEPUMEHTAIBHOM
HCCIICAOBAHMM BCIICCTB W JIdA OOBSICHEHUST XUMHUYECKUX
SBIICHUH, HMEIOIUX MECTO B TMPUPOAE MPAKTHUECKOH
JIeATETLHOCTH Y€JIOBEKA U B IIOBCEIHEBHOM JKU3HHU;

OK 04. DddextuBHO

B3aUMO/ICHCTBOBATh H
pabortarb B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSTEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKAMU y4eOHO-UCCIIE0BATENbCKOMH,
IIPOEKTHOM U COLIMAIIBHOM JEATEIIBHOCTH;

OsiaieHHe  YHMBEPCAJBHBIMH  KOMMYHHMKATHBHBIMH
NeHCTBUAMM:

0) coBMeCTHasl 1eSITEIbHOCTD.

- MOHMMAaTh W HCIHOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW M
UH/IMBUYalIbHOU PabOTHI;

- IIPUHUMATh LEIn COBMECTHOMN NEeSATEIbHOCTH,
OpraHu30BBIBATL W KOOPAMHUPOBATH [JEUCTBHUS 10 €€
JOCTH)KEHHUIO: COCTaBJIATh IUIAH JIEMCTBHMM, paclpenessaTh
pPOJM C Y4eTOM MHEHUH YYaCTHHKOB OOCYKAATh pEe3yJbTaThl

- YMETh IUTAHUPOBATH U BBIMOJHATH XUMHUYECKUN IKCIIEPUMEHT
(mpeBpailleHusT OpPraHUYECKHUX BEHIECTB TMPU HarpeBaHUH,
MIOJIyUEHUE ATHJIEHA U HU3YYEHUE €ro CBOMCTB, Ka4eCTBEHHbIE
peakiuu Ha  aJbJeTHABI, Kpaxmal, YKCYCHYI KHCJIOTY;
JeHaTypauus O€JNKOB MpH HarpeBaHWHU, LIBETHBIE PEaKIUU
OCJIKOB; TPOBOJUTH PEAKIIMH HOHHOTO OOMEHA, OINpPEeIesaTh
Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMH Ha Ccylbdat-,
KapOOHaT- M XJIOPUI-aHUOHBI, Ha KATHOH aMMOHUS; pellaTh
JKCIIEpUMEHTANIbHBIE 3aJauM 1o TeMaMm "Mertamsl" u
"Hemetannbl") B COOTBETCTBUM C MpaBWIAMU  TEXHUKHU
0€30IacHOCTH MU OOpaIlleHUH € BEIECTBAMU U J1a0OPaTOPHBIM
000pyZOBaHUEM; TMPEACTaBIATh PE3YIbTaThl  XMUMHYECKOTO
HKCIEpUMEHTa B (OpME 3aluCH YpPaBHEHHI COOTBETCTBYIOILUX

COBMECTHOM pabOTHI; peakuuii ¥  (QOpMyNIMpPOBaTH BBIBOJBI HAa OCHOBE JTHX
-  KOOPAMHHUPOBATh M BBHIMOJHATH pPAOOTy B YCIOBHSIX | pE3yNbTATOB;

peanbHOoro, BUPTYaJIbHOTO 151 KOMOWHHMPOBAHHOTO | -yMETh  CaMOCTOSITEJIPHO  IUIAHUPOBaTh U TMPOBOJHTH
B3aUMOJCUCTBUS; XUMUYECKUNA D3KCHEPUMEHT (TOJyY€HHE M HM3YYEHUE CBOMCTB
- OCYILIECTBJISATh MO3UTHUBHOE CTPATETMYECKOE MOBEJACHHWE B | HECOPFAHMYECKUX M OPraHMYECKHUX BEIIECTB, KaYECTBEHHBIE
Pa3JIMYHBIX  CUTyalUsX, MNPOSABIATH  TBOPYECTBO U | PEAKUUHU YIJIEBOJIOPOAOB Pa3IMYHBIX KJ1acCOB U
BOOOpakeHue, ObITh MHUITUATUBHBIM KUCJIOPOJCOAEP/KAIMX  OPraHUYECKUX  BEIIECTB, PEIICHUE
OBaagenue YHUBEPCAJIbHbIMHU PeryJsiTHBHBIMHU | SKCIIEPUMEHTAJIbHBIX 33/1a4 10 PACIIO3HABAHUIO HEOPraHUYECKUX
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JeHCTBUSIMU:

') NPUHSATHE ce0s M IPYTUX JHOAeii:

- IpPUHAMATh MOTHBBI M apryMEHTBHl APYTUX JIOAEH
aHaJIN3€e PE3YJbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO APYTHUX JIFO/IeH Ha OMIMOKH;
- pa3BHBaTh CIOCOOHOCTH MOHUMATh MHUP C MO3UIHMU JAPYrOro
YeJIOBEKa;

npu

1 OPTaHUYECKHUX BEIIECTB) C COOIIOIEHUEM MPaBII 0€30MMacHOTO
oOpamieHus C BeIIeCcTBaMH U Ja0OpaTOpPHBIM O0OPYIOBaHUEM,
dbopMynHpOBaTh  [EIM  UCCIEAOBAHHS, TPEAOCTABISATh B
pa3nu4yHOi (hopMe pe3ysbTaThl SKCIEPUMEHTA, aHATTU3UPOBATH U
OILICHUBATh UX JOCTOBEPHOCTb;

OK
CopeiicTBOBaThH
COXPaHEHUIO
OKpYKarolllel Cpenpl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUS 00
W3MEHEHUU KJIMMATa,
TIPUHITUTIBI
OEPEIKITUBOTO
MIPOU3BO/CTBA,

3P PEeKTHBHO
JIEMCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

07.

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA

- ¢(hOpMUPOBAHHOCTH IKOJOTHUECKOW KYIbTYpHI, TOHUMaHHUE
BIMSHUS ~ COLMAIBbHO-DKOHOMHYECKMX  IPOLECCOB  Ha
COCTOSIHUE€ NPUPOJHOW M COUMAIBHOW Cpelbl, OCO3HAHUE
JI00abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM;

- IUJAHUPOBAHUE U OCYLIECTBJICHUE EUCTBUM B OKPYKAIOIIEH
cpelne Ha OCHOBE 3HAHUS LEJlel YCTOMYMBOrO pa3BUTHS
YeJI0BEYECTBA,
AKTUBHOE  HEIpUSATUE
OKpY’Karolllen cpeae;

- YMEHHE MPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOIHUECKUE
MOCJIE/ICTBHSI TIPEANPUHUMAEMBIX ACHCTBUM, MpenoTBpaliaTh
ux;

JNEUCTBUM, TPHHOCAIIUX  BpPEI

- pacIupeHue OIIbITa ACATCIIBHOCTH 9KOJIOTHYECKOM
HaITPpaBJICHHOCTH,
- OBJIaACHUC HaBBIKaMU yqe6HO'HCCHe,HOBaTeHBCKOﬁ,

MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

- copMUPOBATH MPEACTABICHUSA: O XUMUYECKOM COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTHUHBI MUpPA, POJU XUMHUHU B MO3HAHUU
SBIIGHUN TPUPOABI, B (POPMUPOBAHUU MBINUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHOH TPAaMOTHOCTH, HEOOXOIUMOI
JUIl  PELICHHs] NPAKTUYECKUX 3alad U SKOJOTHYECKH
000CHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

- YMeTh COOJII0/IaTh MpaBUJia HKOJIOTHYECKU 1ETIECO00Pa3HOTO
MOBEICHUA B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpPAaHEHHUsI CBOErO 3JI0POBbSl U OKPYXKAKOIIEH MNpUPOAHOU
Cpelbl; YYMUTHIBATH OMACHOCTh BO3JCHCTBUS HAa JKUBBIC
OpraHuW3Mbl  ONPEIEICHHBIX  BEHIECTB, IOHUMAas  CMBICI
ITOKAa3aTelIsl MPeIeIbHON TONyCTUMON KOHIIEHTPALIH;

- YMEThb MPOTHO3MPOBATH, AHAIM3UPOBATH U OLEHUBATH C
MO3UIIAI DKOJOTNUECKOH 0€301aCHOCTH MOCIEACTBHUS OLITOBOU U
MPOU3BOJCTBEHHON JEATENBHOCTH YEJIOBEKa, CBSI3aHHOW C
nepepadOTKOM BEIIECTB; UCIOIB30BATh MOJYUCHHbBIC 3HAHUS JIJIs
OPUHATHS TPAMOTHBIX pEHICHWH mpodiieM B CUTYyallUsX,
CBSI3aHHBIX C XUMUEH;

- yYMETh OCO3HaBaThb OINACHOCTh BO3JCHCTBUS Ha JKUBbBIC

OpraHuW3Mbl  ONPEIEICHHBIX  BEHIECTB, IMOHUMAas  CMBICI
[IOKa3aTesss IPEAEIbHOM  IOIyCTMMOW  KOHLEHTpaluu, U
MOSICHATH ~ HAa  NpUMEpax  CIocoObl  yYMEHbIIEHUS U

nNpeaoTBpaliCcHud HUX BpPCAHOI'O BO3JICHCTBUSI Ha OopraHu3m
YCJIIOBCKaA.
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2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbLHOI 11 CHUIITTHHbBI

2.1. O0bemM TUCHUIJIMHBI M BUIbI Y4eOHOM 1eATeIbHOCTH

Bua yueOHol 1esiTeJIbHOCTH

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrPaMMbI THCHHUILINHBI 147
Jlekum, ypoxu 61
IIp. 3ansaTHSA 78
B T.U.

OcCHOBHOe coJiep:KaHue 105
B T.4U.

TEOPETHUECKOE 00yUeHUe 61
IIPAKTUYECKHE 3aHATUE 44
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE

(coaepixaHue MPUKJIATHOTO MOIYJIs1)

B T.U.

TEOpETUYECKoe 00ydeHue

NPAKTUYCCKHUE 3aHATHE 34
IIpome:xkyTOUHASI ATTECTALMSA 8
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2.2. TemaTn4yecKkuii JIAH U COJAEPKAHME JUCHUIIHHBI

Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccCHoOHAIBLHO-

HaumenoBanue . Oo6bem dopmMupyembie
pA3IeIOB 1 Tem OpPHEHTHPOBAHHOE), J1a00PATOPHbIE U NPAKTUYECKHE 3aHATHS, NPUKJIATHOM 4ACOB KOMITETCH I
MOJYJIb (MIPH HAJIHYHH)
1 2 4
Pazjen 1. OcHOBBI CTPOEHHsI BellleCTBA 10
Tema 1.1 Crtpoenue | OcHOBHOe coiepKaHue 6
atoMoB xumMHYeckux | Teopernueckoe o0yuyeHue: 4
3JIEMEHTOB i | CoBpeMeHHass MOJIENIb CTPOCHHUSI aroma. OJEKTpPOHHAas KOH(pUrypauus aroma.
npupoaa Krnaccudukamuss XUMHYECKHX 3JIEMEHTOB (s-, pP-, d-ajeMeHTthbl). BaneHTHbIe OK 01-
XHMHYECKOH CBSI3H ANEeKTpOHBl.  BameHTHOCTh.  DNIEKTpOHHAas  NPUPOJA  XUMHYECKOM  CBSI3M. ’
DIEeKTPOOTPUIIATEILHOCTD
IIpakTnyeckoe odyueHnue: 2
Pemenne 3amad Ha cocTaBieHHE XUMHYECKHX (OPMYI JBYXaTOMHBIX COCHMHEHHIA
(oxcuaoB, cynb(HUI0B, THAPUIOB U T.I1.).
Tema 1.2 | OcHOBHOe coepKkaHue 4
Iepuoanyeckuii Teopernueckoe odyveHue: 2
3aKk0OH M Tabuauua [Iepuonnueckas cucrema xumuueckux 3yemeHToB [[.M. MenneneeBa. duznueckuii
J.A. MenneseeBa cmbicn Ilepuomuueckoro 3akona JI.M. MenzgeneeBa. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB B
COOTBETCTBUM C IOJIOKEHHEM XHMHUYECKOro ayeMeHTa B llepumoanueckoil cucreme.
MupoBo33peHueckoe U HaydyHoe 3HadeHue Ilepumommdeckoro 3akona JI.M. OK 01. OK 02:
MenpeneeBa. Ilpornozsr JI.M. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKUX ’ ’
JJIEMEHTOB.
IIpakTHyeckoe o0yueHue: 2
Pemenne npakTuKO-OpHEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI Ha XapaKTepU3aLUIO
XUMHAYECKUX DJIEMEHTOB: «Metannuueckrue/HeMeTallTnuecKue CBOMCTBA,
ANEKTPOOTPHUIATETLHOCTh M CPOACTBO K DJIEKTPOHY XHMMHUYECKHUX JJIEMEHTOB B
COOTBETCTBHE C HUX DJEKTPOHHBIM CTPOEHUEM M IIOJIOKEHHEM B IEPHUOJUYECKON
cucteMe xuMuaeckux snemMenToB [[.M. MenaeneeBa.
Paspnen 2. Xumuyeckue peakiumn 12
Tema 2.1 Tunsl \ OcHoBHoOe€ coJep:kaHue 6 OK 01;
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XUMHYECKHX
peaxkuuii

Teopernyeckoe o0yueHue:

Knaccudukanus u TUOBI XUMHUYECKMX pEaKIuid C y4yaCcTHEM HEOPraHu4ecKhX
BemiecTB. KonuuecTBeHHbIE OTHOIICHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbBIC
3aKOHBI B XMMHUHM U DPACyeThl MO YypaBHEHUSM XHMHUYECKUX peakiuil. Moib Kak
€IMHMIIa KOJM4YecTBa BeulecTBa. MoisipHas macca. 3aKOHbl COXPAHEHHS MAaccChl U
sHeprur. 3aKoH ABoraapo. MomspHblii 00beM Ta30B. OTHOCHUTEIbHAS TUIOTHOCTH
ra3os.

Peakuuu komiiekcooOpa3oBaHusl C y4aCTHEM HEOPraHUYECKHX BELECTB (Ha MpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJIFIOMUHUSA).

IIpakTH4eckoe o0yueHue:

Penrenue 3a1a4 Ha cOCTaBlICHHE YPAaBHCHUN PEaKIUii:

— COCIMHEHHUS, 3aMEIICHUs, pa3IoKEHHs, OOMeHa U peakIuid ¢ Y4acTHEeM
KOMILIEKCHBIX COCTMHEHUH (Ha TIpUMepe TUAPOKCOKOMILIEKCOB ATFOMUHUS M IMHKA),
— OKHCIIUTEIIBHO-

BOCCTAHOBUTEJIbHBIX PEAKIUI C UCIIOJIb30BAHMEM METO/Ia DIICKTPOHHOTO OajlaHca;

— C y4aCTHEeM KOMIUIEKCHBIX COCIMHEHUH (Ha MpUMepe THAPOKCOKOMITIICKCOB ITMHKA U
AITFOMUHHS ).

Pemenne 3agad Ha pacdeT KOJMYECTBEHHBIX XapaKTCPUCTHK IMPOIYKTa pPEaKIHH
COEJIMHEHHS; MacCOBOM MJIM OOBEMHOM JIOJIM BBIXOJIA MPOJIYKTA PEAKIIUU COCTUHEHUS
OT TEOPETHUYECKH BO3MOXHOTO; OOBEMHBIX OTHOIICHHN Ta30B; KOJWYCCTBEHHBIX
XapaKTePUCTHK HCXOJHBIX BEUIECTB M MPOJAYKTOB peakluu; macchl (00beM,
KOJIMYECTBO BEIECTBA) TPOJIYKTAa PEAKIMH, €CIH OIHO M3 BEIIECTB JIAHO B BHUJC
pacTBopa ¢ ONpeeICeHHON MacCOBOIl ToJiel paCTBOPEHHOTO BEIIECTRA.

Tema

2.2

DJIEKTPOJIUTHYECKASA

JUCCOHALNSA
MOHHBLIA 00MeH

u

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHune

Teopus snexrponutudeckoi quccounanuu. Peakinun nonHoro ooMena. CocraBieHue
ypaBHEHMH peakuuil HOHHOTO OOMEeHa TIyTeM COCTaBJICHHUA UX TMOJHBIX H
COKpAIllCHHBIX HOHHBIX ypaBHeHHMH. ['maponu3 coneil. CocrtaBieHue peakuui
THIpoNn3a cojieil. 3HaueHue THIpoiM3a B OMOJIOrMYeCKMX OOMEHHBIX Mpoleccax.
[IpuMeHeHne ruiponmn3a B MPOMBIIIIIEHHOCTH.

IIpakTnyeckoe odyuenune

Pemrenne 3amaHnii Ha COCTaBIIEHHE MOJIEKYJISIPHBIX M MOHHBIX PEAKIUN C y4aCTHEM

OK 01;
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OKCHJIOB, KHCJIOT, OCHOBAaHMM U COJIEM, HOHHBIX pEaKUUd TUAPOIU3a COJEH,
YCTAHOBJICHUC N3MCHCHUA KUCJIOTHOCTH CPCABI.

KonTtpouabnas padora

«CTpocHME BEIECTBA M XUMUYECKHUE PEAKLIUN» 2
Pa3nea 3. CTpoeHue M CBOIiCTBAa HEOPraHUYECKHX BelleCTB 24
Tema 3.1 | OcHOBHOE cO/Iep:KaHUe 6
Knaccupuxauus, Teopernueckoe o0yueHue: 2
HOMEHKJIATypa u | Knaccugukanuss HeOpraHMYecKux BellecTB. [IpocTele M CIIOKHBIE BEILECTBA.
CTpOeHHE Mertamnel 1 Hemetawbl. OcobenHoctu crpoenus. Pusndeckue cBoirictBa. OCHOBHBIC
HEOPraHU4eCKUX KJIaCChl CIIOXKHBIX BELIECTB (OKCHIbI, THUIPOKCUIABI, KHCIOTBI, COJIM U Ap.).
BCIIECCTB HomeHnkiarypa M Ha3BaHHME HEOPraHWYECKMX BEHIECTB UCXOIA M3 MX XUMHYECKOU
(bopMyIIbI MIIM COCTaBJIEHUE XUMUUECKOH (POPMYIIBI HCXOsI U3 Ha3BaHMs BELIECTBA IO
MEXIYHAPOAHOW MM TPUBUAIBHOW HOMEHKIIATYPE. OK 01
IIpakTnyeckoe odyuenue 4
Pemenue 3amau Ha pacyeT MaccoBOM 10U (Macchl) XUMHUYECKOTO 3JIEMEHTa
(coenuHECHMS) B MOJIEKyJe (CMECH), MPAKTHYECKHX 3aJaHUi 10 KiaccH(HUKaImm,
HOMEHKJIAType M XHMHYECKMM (OpMysiaM HEOPraHMYeCKUX BEIIECTB pa3IMYHBIX
KJIACCOB, MPAKTUUECKUX 3aJaHUM Ha OIpe/ielIeHe XUMHUECKONH aKTUBHOCTHU BEIIECTB
B 3aBUCHMOCTH BU1a XMMHUYECKOH CBSI3M U THIA KPUCTAJUINYECKON PEIIETKH.
Tema 3.2 ®usuxo- | OCHOBHOE coiep:KaHNe 12
XHMHYECKHe Teopernueckoe o0yueHue: 6
CBOlicTBa MexmornexynsipHble B3auMoaencTBusa. Kpucramioruaparsl. ArperaTHble COCTOSIHUS
HEOPraHU4eCKUX BemecTBa. Kpucramanueckue u amopdHble BellecTBa. THIMBI KPUCTALTMYECKUX
BeleCTB pemerok  (aToMHas, MOJEKYyJspHas, MOHHas, MeTajulnyecKkas). 3aBUCHUMOCTh
¢u3nYecKux CBOWCTB BeIIECTBAa OT THUMA KPUCTAJUIMYECKOW pemeTku. [IpuumHbl )
MHOrooOpasusi BemniecTB. CoOBpeMEHHBIE TMPEACTABIEHUS O CTPOCHHHU TBEPAbIX, OK 01, OK 02;
KHJIKUX U Ta3000pa3HbIX BemecTB. JKuaKue KpucTasibl.
IIpakTnyeckoe odyueHue: 6

Pemenne 3amaHuii Ha COCTaBJICHHE ypaBHeHI/Iﬁ XUMHYCCKHUX peaKuHﬁ C y4aCTucm
MPOCTBIX U CIOKHBIX HCOPTraHMYCCKUX BCHICCTB: OKCUAOB MCTAJIJIOB, HCMCTALJIOB U
aM(I)OTepHLIX 9JICMCHTOB, HCOPIraHUYCCKHUX KHCIIOT, OCHOBaHHUI U aM(I)OTepHBIX
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TMJIPOKCUIOB, HEOPIraHWYECKUX COJIEH, XapaKTEpU3YIOUIMX UX CBOWCTBA M CHOCOOBI
[IOJIy4YEHUs], MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUl Ha CBOMCTBA U
II0JIyYE€HUE HEOPTaHNYECKUX BEIECTB.

Tema 3.3 | OcHOBHOE cO/lep:KaHue 4
IIpousBoacreo TeopeTnueckoe o0yueHue: 2
HEOPraHu4ecKHX OOmue npencTaBieHUs O MPOMBINUICHHBIX CIOCO0aX TMONY4YEeHUS XUMHUYECKHX
BellecTB. 3HAYEeHHEe U | BEIIecTB (Ha MPUMEPE MPOM3BOICTBA AMMHAKA, CEPHOU KHCIIOTHI).
npuMeHenne B ObITy | UepHas W IBeTHass MeTauTyprus. [IpakTWdyeckoe NPUMEHEHHE SJICKTPONIN3a IS
1 HA NPOU3BOJCTBE MIOJIyYEHUSl ILEIOYHBIX, HIEJIOYHO3EMENIbHBIX METAIJIOB W amoMUHUA. CTEKIO U _
CHJIMKATHAsI IIPOMBIIITIEHHOCTb. OK 01, OK 02;
[Ipo6nema 0TX0/10B U NOOOYHBIX NPOAYKTOB.
IIpakTnyeckoe odyueHue: 2
Pemenne npakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM [0 COCTABJICHUIO XUMHUYECKUX
peakuuii ¢ yd4acTMeM HEOPraHMYECKHX BEIIEeCTB, HCIOJb3YEeMbIX JUISI HX
UICHTU(UKAIUI U TPOMBIIIJICHHBIX CIIOCOO0B MOTYYEHHUSI.
KonTtposabnas paéora 2
«CBOIMCTBAa HEOPraHUYECKUX BEIIECTBY
Paznen 4. CTpoenne U CBOIiCTBAa OPraHNYeCcKUX BelleCcTB 29
Tema 4.1 | OcHOBHOE cO/Iep:KaHNe 5
Kaaccnduxanus, Teopernueckoe o0yueHue: 3
CTpOeHME U | [losBieHue W pa3BUTHE OPraHUYECKONM XMMHUHM Kak Haykd. [IpeaMer opraHnueckoin
HOMEHKJIATypa XUMUU. MecTO M 3Hau€HHE OpPraHWYECKOM XHMMHUHU B CHCTEME €CTECTBEHHBIX HAYK.
OpraHn4yecKuXx B3anMocBs3b HEOpraHWYECKUX U OPTaHUYECKUX BEIIECCTB.
BeIeCTB XHWMHUYECKOE CTPOCHHE KaK MOPAJIOK COCIMHEHMsS] aTOMOB B MOJIEKYJIE COIJIACHO UX
BaJIECHTHOCTU. OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOCHHUSI OPTaHUYECKUX OK 01:

coequHeHnit A.M. byrnepoBa. VYTJIEpOIHBIM CKEJIET OPraHUYECKOM MOJIEKYJIBI.
MonekynsipHble U CTPYKTYpHbIE (pa3BepHYTHIE, COKpAIIEHHbIE) XHUMHUYECKHE
¢dopmynbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHHUS MOJIEKYIL
W3omepust u wu3omepsl (CTpYKTypHas, TreoMeTpuueckas (LUC-TpaHC-U30Mepus).
KparHocts xumundeckoit cBs3u. Ilonstue o QyHkumoHanbHO# rpymme. [IpuHIMITEL
KJIacCU(UKALUM OPraHU4YeCKUX COeAUHEHHH. MexayHapoaHass HOMEHKIATypa H
ITPUHIIMIIBI HOMEHKJIATYphl OPraHUYECKUX COSAMHEHHM.
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IIpakTH4yeckoe o0yueHue:

Pemienune 3amaHuii Ha COCTaBJICHHME Ha3BAaHUM OPraHUYECKUX COCAUHEHUH MO
TPUBUAJIBHON WIM MEXIYHAapOJHOM CUCTEMaTUYECKOM HOMEHKJIAType, 3aJaHud Ha
COCTABJICHHE TIOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hOPMYJI OPraHUYECKHUX BEIIECTB
OTJIENBHBIX KJIACCOB, 3aJad Ha ONpEJeNICHHUEe MpocTeimield GopMyssl OpraHuIecKon
MOJICKYJIBI, HICXOJIS1 U3 DJIEMEHTHOTO cocTaBa (B %).

Tema 4.2 CsBoiicTBa
OpPraHHYecKux
coeIMHEeHU

OcHoBHoOe coJep/kaHue

14

Teopernyeckoe o0yueHue:

10

[IpenenvHbie yriieBoAOpoAbl. ['opeHne MeTaHa KaK OJAWH M3 OCHOBHBIX MCTOYHHMKOB
TeIyla B TPOMBIIUIGHHOCTH H ObiTy. CBOICTBa MNPUPOIHBIX YIIIEBOAOPOIOB,
HAXO0XJEHUE B IPUPOJIE U IPUMEHEHUE AJIKAHOB.

Henpenenbuble yriaeBoaopoasl. Mcnonb3oBanue BHICOKON PEaKIIMOHHOM ClIOCOOHOCTH
AJKEHOB B XMMHYECKOM MIPOMBIIUICHHOCTH. lIpuMeHeHue 3TuieHa W NpONUJICHA.
[Honumepuzanusa queHoB. Kaydyku HaTypanbHbIA U CHHTETUYECKHE.

[IpuMeHeHne aneTHICHOBBIX YrieBoaoponoB. [lomuBuHUIAnETaT. ApOMaTHYECKUE
yriaeBo1opoabl. OCOOEHHOCTH XUMUYECKUX CBOMCTB roMoJioroB Oenzona. CBoiicTBa
MIPUMEHEHUE APEHOB.

I'mpapokcunbHble  coeauHEHUs. MeTaHoJ, €ro NPOMBIIUIEHHOE MOJy4YeHUue |
NPUMEHEHHE B  NPOMBIIIICHHOCTH.  bHojiornyeckoe  JAEMCTBHE  METaHOJIA.
Crnenunduyeckue CcrnocoObl TMOMy4YeHHs] OJTUIOBOro crnupta. Dusmonorumyeckoe
JEHCTBHE ITAHOJIA.

Anpaeruabl u KETOHBI. Peakuuu MOJIMKOHICHCALlUN oOpa3oBaHHe
dbenonodopmanpaeruiHbix  cMos. [IpumeHeHune u ModydyeHHWE KapOOHMIIBHBIX
coequHeHmil. [IpuMeHeHne anbpAerua0B U KETOHOB B OBITY U IPOMBIIIIEHHOCTH.
KapOoHoBbie kucnoThl. Bakneimme mnpencTaBuTeNd KapOOHOBBIX KHUCIOT, UX
Ouosorudeckas pob, cnenuduueckrue crnocoObl MOTyYeHHsI, CBOMCTBA U TPUMEHEHUE
MYpPaBbUHOM, YKCYCHOM, TaJIbMUTUHOBOM M  CTEAPUHOBOM; aKpWUJIOBOM U
METaKpWJIOBOM; OJIEMHOBOM, JHHOJEBOW W JIMHOJICEHOBOW; IIaBelIeBON; OEH30MHOMN
KHCJIOT.

IIpakTHyeckoe o0yueHue:

Pemenne 3amaHmii Ha COCTaBIEHUE YPAaBHEHHMM XMMHMUYECKHX PEAKIHM C y4acTHEM
OPraHWYECKUX BEUIECTB HAa OCHOBAaHMUM HUX COCTaBa M CTPOCHMs, 3aJaHUN Ha

OK 01; OK 02.
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COCTAaBJICHHE YPABHEHUH XUMHUYECKUX pEAKIUN, WUIIOCTPUPYIONIMX XHUMHYECKUE
CBOMCTBA C YYETOM MEXAHMU3MOB MPOTEKAHUS JAHHBIX PEAKIIUN U T€HETUYECKOU CBA3U
OpraHMYEeCKUX BEIIECTB Pa3HbIX KJIACCOB, PACUETHBIX 3a/1a4 M0 YPABHECHHUSIM pEaKIui
C YYaCTHUEM OPraHUYECKHX BEUIECTB.

Tema 4.3 | OcHOBHOE cO/Iep:KaHNe 8
Opranuveckue Teopernyeckoe o0yueHue: 6
BellecTBa B | Haxoxnenue B mpupone, coctaB W (u3uyeckue  CBOHCTBA  HEPTH.
JKU3HeAeATeJbHOCTH | TorummBHOSHepreTuueckoe 3HadeHue Hedtu. I[IpombinuienHas nepepaboTka HeTH.
YyeJI0BeKa. Pextudukanus HedTH, OCHOBHBIC (pakIuu ee pa3felieHHs, HUX HCIOJIb30BaHUE.
IIpousBoacreo U | Bropuunas mnepepabotrka HedTenpoaykToB. KauecTBO aBTOMOOWIBHOTO TOILIMBA.
NMpUMEHEeHUe [Mpuponnpii u mOmyTHBIA HEPTIHOW Ta3el. CpaBHEHHE COCTaBa MPHUPOJIHOTO H
OPraHMYecKuX MONYTHOI'O T'a30B, UX NPAKTUYECKOE HUcCIosb3oBaHue. KameHHbIl yroinb. OCHOBHBIE
BellecTB B | HaIpaBJIEHUS HUCIOJIb30BAaHUSI KaMEHHOIO YIJI. DKOJOTMYECKHE AaCIEeKThl J100bIYM, OK 01; OK 02.
NPOMBIILICHHOCTH nepepaboTKU M HUCHOJB30BaHUSI Toproyux Hckomaembix. OOpa3oBaHue HeDTAHOM
IIJIEHKU Ha TTOBEPXHOCTU BOJIbI. KaTanuTuuecknii KpeKUHT napadunHa (Wid KEpOCHUHA).
PacTtBOpUMOCTh pa3nuyHBIX HEPTENPOAYKTOB (OEH3MHA, KEPOCHHA, IU3EIHHOIO
TOTLUTNBA, Ba3eJIMHA, Tapa(uHa) IPyT B APYTE.
IIpakTnyeckoe o0yueHue: 2
Pemenne nNpakTHMKO-OPUEHTUPOBAHHBIX 3aJaHUK 10 COCTABJICHUIO XHMHUYECKUX
peakuuii ¢ yyacTHeM OpPraHUYeCKUX BEIECTB, UCIOIb3YEMbIX IS UX UACHTHU(PUKAIUU
B OBITY M TPOMBILIEHHOCTH.
KonTtpouabnas padora
«CTpoeHue U CBOICTBA OPraHNYECKUX BEILECTB 2
Pa3nes 5. Kunernueckue u TepMoAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEeKAHUSI XUMHUYECKHX peaKIuii 12
Tema 5.1 | OcHoBHOe coaep:kaHue 4
Knuermieckue Teoperuueckoe o0yueHue: 2
3AKOHOMEPHOCTH Xumnyeckue peakuun. Kinaccupukanus XuMUYecKuX peakluii: mo (a3oBoMy COCTaBy
TpoTeKAHHI (roMOreHHbIE ¥ TETEPOreHHbIE), M0 UCTIOIb30BAaHUIO KaTaau3aTopa (KaTaTUTHYECKHe U OK 01, OK 02;
XUMHIIECKHX HEKaTaJIUTHYECKUE).
peakuui

CKOpOCTh  peaklliu, €€ 3aBHCHUMOCTh OT pa3jMyHbIX (DAKTOpOB: IMPHPOJIBI
pearupyromux BelIEeCTB, KOHUEHTPAIMM pPEarnpyrolMx BENIECTB, TEMIIEpaTypbl
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(mpaBmwno  Bant-T'odda), mmomanum  peakMOHHON  MOBEPXHOCTH,  HAJTUYHS
KatayiuzaTopa. Poiib KaTalM3aTOPOB B MPUPO/IE U POMBIIIEHHOM ITPOU3BOICTBE.
DOHeprusi akTUBalMU. AKTUBUPOBAHHBIM KOMIUIeKC. Karaiuzaropel u karanus. Ponb
KaTaJIn3aTOPOB B MIPUPOJIE ¥ MPOMBIILIEHHOM ITPOU3BOJICTBE.

IIpakTnyeckoe o0yueHue: 2
IIpakTHKO-OPUEHTHUPOBAHHbIE TEOPETUYECKHUE 3aJaHusl Ha aHanu3 (HakTopos,
BIIUSIIOLIUX HA U3MEHEHUE CKOPOCTU XMMHUUYECKOM peakLuu.
Tema 5.2 | OcHOBHOE cO/lep:KaHUe 6
Tepmonnnamuyeckue | TeopeTuueckoe o0yueHue: 2
3aKOHOMEPHOCTH Knaccudukanus XUMHYECKHX PEaKIHii: MO TEIIoBOMY 3(PQeKTy (3K30TepMHUECKHE,
NPOTEeKAHUSA SHIOTEPMHUECKHE), 10 obOparuMoctu (oOpaTumble M HeoOpatumebie). TersoBbie
XMMHYEeCKHX 3hdexTsl XUMHUYECKMX peakiuidl. Tepmoxumuueckue ypaBHeHUsA. OOpaTUMOCTb
peaxkuuii. peakuuil. XMMHYECKOE PAaBHOBECHE M €r0 CMEIICHHE II0J JACUCTBUEM pa3IMYHBIX
PaBHoBecue (bakTOopoB  (KOHLIEHTpALUsl pPEareéHTOB WIM MPOAYKTOB peaklHH, JaBlIeHHE,
XHMHYeCKHX TeMIlepaTypa) s CO3/aHUsS ONTHUMAJBHBIX YCJIOBUM MPOTEKaHUS XUMHUYECKUX
peakuuii MIPOIIECCOB. OK 01, OK 02;
[Tonsatue 06 sHTAaNBIMU U SHTporMU. DHEprus ['mboca. 3akon I'ecca u cnexcTBus u3
Hero. Posib cMelieHust paBHOBECHUSI B TEXHOJIOTMUYECKUX MPOLIECCax
IIpakTnyeckoe o0yueHnue: 4
Pemenune 3amau Ha pacyeTbl TEMIOBBIX A(P(EKTOB XUMHUYECKHX pEaKIuil Hu
OIpeJieJIeHUe TUIA peakUuuu (1Mo TermaoBoMY 3(PQEeKTy: 3K30- U 3HIOTEPMUYECKHUE),
MIPaKTUKO-OPUEHTHPOBAHHBIX 33/1aHUs Ha NpuMeHeHue npuHiuna Jle-Illatenbe s
HaXOXKJICHHUs HAIPaBJICHUS CMEIIEHUS PABHOBECHsS XUMHUECKOW peakIMM U aHalu3
(akTOpOB, BIMSIONIMX HA CMENIEHHE XUMUYECKOTO PABHOBECHS.
KonTtpouabnas padora )
«CKOpOCTh XUMHUYECKON PEaKUu U XUMUYECKOE PABHOBECHEY
Pasnen 6. {ucnepcHble cucremMsl 10
Tema 6.1 | OcHOBHOE coiep:KaHNe 4
JAucnepcHbie Teopernueckoe o0yueHue: 2

CHCTEMBI U (PAKTOPBI
HX YCTOHYHUBOCTH

Hucnepcubie cuctembl. Komnounnsie cucteMbl. IcTuHHBIE pacTBOpbl. PacTBOpeHue
Kak (pusuko-xumudeckuii mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS PACTBOPOB.

OK 01, OK 02, OK 07;
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PactBopuMocTs. MaccoBast 05151 pacTBOpeHHOT0 BemiecTBa. [IpenenbHo 1onmycTuMbie
KOHIIEHTPAllMd WM WX WCIOJIh30BAHUE B OICHKE JKOJOTMYECKON Oe30MacHOCTH.
Knaccudpukanusa aucnepcHslx cucreM 1o coctaBy. CrpoeHue U (paxTopsl
YCTOWYUBOCTHU JUCHEPCHBIX CUCTEM.

IIpakTnyeckoe o0yueHue: 2
Pemenne 3agau Ha TPUTOTOBICHHE PACTBOPOB. IPAKTHUKO-OPUEHTHPOBAHHBIX
pacyeTHbIX 3aJaHUN Ha JHUCIEPCHBIE CHCTEMBI, HCIOJIb3yeMble B OBITOBOH H
IIPOM3BOJICTBEHHOH 1€ TEIbHOCTH YEJIOBEKa.
Tema 6.2 | OcHOBHOE colep:KaHNe 4
HccaenoBanne IIpakTnyeckoe o0yueHue: 4
CBOICTB IMCHEPCHBIX | Pacro3HaBaHWe MCTHHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB M I'PYOOIUCIICPCHBIX OK 01, OK 02, OK 07;
cucTreM cucreM. Ctpoenue Munessl. PaccenBanue cBeTa pu MpoxX0oXkKICHUH CBETOBOTO MTy4yKa
gepes ONTHYSCKH HeOTHOPOaHYIO cpeny (3ddekra Tunmans).
KonTpoabsHnasi padora
«/lnucriepcHble cuctembD» 2
Pasnen 7. KayecTBeHHbIEe peakiMu 00HAPYKEHUs] OPTAaHUYECKNX 1 HEOPraHNYEeCKHX BelleCTB 8
Tema 7.1 | OcHOBHOE co/lep:KaHue 4
Obnapy:xenue IIpakTH4eckoe o0yueHue: 4 OK 01. OK 02
HEOPraHNYEeCKHUX Perienue npakTuyeckux 3aJaHUN Ha COCTABJICHUE YpaBHEHUN peakiuii oOHapyX eHus ’ ’
KaTHOHOB H AaHHOHOB | yaTy0HOB [-VI rpynn v aHHOHOB, B T.4. B MOJIEKYJISIPHOM ¥ HOHHOM (hopMax.
Tema 7.2 | OcHOBHOE coepKaHHe 4
OoOnapy:xkenue
S — IIpakTHYeckoe o0yueHue: 4
BEIIECTB OTACJBHBIX | PelleHne mNpakTUYeCKUMX 3aJaHuil Ha COCTABJIEHHWE KA4ECTBEHHBIX peaKUuil OK 01. OK 02
KJIACCOB ¢ | oOHapyXeHHsI OPraHUYECKUX COEIMHEHUH. ’ ’
HCII0JIb30BAHHEM
Ka4eCTBEHHbIX
peakuuii
IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue MPUKJIAJTHOTI0 MOLYJIsI) 34
Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKA 6
Tema 8.1. Xumus B ‘ OcHoOBHOe coiep:KaHue 6 OK 01, OK 02, OK 07
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ObITY u | [IpakTnyeckoe o0yueHue: 4
NPOM3BOACTBEHHOH u v
eSTeTLHOCTH OJITOTOBKA H PEIICHKE Kelica 10 TeMaM XUMHH B ObITY ¥ IPOU3BOICTBEHHOM
JIEATENLHOCTH YeIOBEKa.
JejI0BeKa
3amuTa Keiica 2
Pazjnen 9. UcciienoBanue u XuMH4YeCKHid aHAJIN3 00beKTOB Onochepbl 28
Tema 9.1 OcHoBbl | OcHOBHOE cOlep:KaHUe 8
naboparopHoii IIpakTHyeckoe ofyueHue: 8
NpaKTHKH B | IIposenenne TUIOBBIX pacyeToB MO TeMaTHKE SKCIepHMMEHTa. PeleHue 3ajmad Ha OK 01, OK 02, OK 07
NPOPECCHOHANLHBIX | ppypcrenne CpeIHErO 3HAYEHUSA OKCIEPUMEHTAIBHBIX JaHHBIX, MOTPELIHOCTH,
nabopaTopusx IpeJICTABICHHUE PE3yIbTaTOB SKCIIEPUMEHTA B pasIM4HOM (Qopme (Tabnuua, rpaduk,
OTYeT, JOKJIAJ, IPE3eHTAINS).
Tema 9.2 | OcHOBHOE cO/Iep:KaHUe 6
XuMHYECKH aHAJIU3
npo6 BobI IIpakTHYeckoe o0yueHue: 6
Knaccuukaius npo6 BobI MO BHAY M HA3HAYEHHIO, HCXO/IS U3 €€ XMMUUECKOTO
cocraBa. OpraHonentHyeckue CBOHCTBA (3a11ax, IPO3PadyHOCTb, IBETHOCTh, MyTHOCTE)
BobI. KucnoTHOCTS 1 mienounocTs BoAbl. pH cpeibl U METO/IbI €€ ONpe/eNeHH s,
JKeCcTKOCTh BOJIBI M METOIBI €€ onpeeneHus. CylmHOCTh METOa THTPOBAHUS. OK 01, OK 02, OK 07
Buibl )KeCTKOCTH BOJIbI (BpEMEHHAs U MOCTOAHHAs ). JKeCTKOCTh BOJIBI KAK IIPUUYMHA
BBINAJIEHUs OCAKOB MIIM 00Pa30BaHKs CONEOTI0KEHUH, MIMEIOIUX MECTO B OBITY M Ha
IPOU3BOJICTBE.
CocTaB coJieii, BBI3BIBAIOIMX KECTKOCTh BOJILI. XUMHUECKHE HPOLIECCHI,
YCTPAHSIONINE KECTKOCTb BOJBL. YPaBHEHUS XMMUUECKHUX PEaKIHii,
WITIOCTPUPYIOMIUX TIPOLECCHI, TPOMCXOASALINE IIPH YCTPAHEHUHU KECTKOCTH.
YcTpaHeHne BpeMEHHOM KECTKOCTH OBITOBBIMH M XMMHUYECKUMH CIIOCOOAMH.
Cnoco6bl yCTpaHEH s HOCTOSAHHOM jKECTKOCTH.
Tema 9.3 | OcHOBHOE co/iep:KaHne 6
Xumuyeckuil aHau3 | [IpakTuyeckoe odydeHue: 6

Nnpood MOYBHI

KJ’IaCCI/I(I)I/IKaHI/ISI IMO4YB IO BHUAY W HA3HAYCHUIO, UCXOAA M3 XHUMHNYCCKOI'O COCTaBa.
I/I,ILCHTI/I(I)I/IKaIlI/Iﬂ HpO6LI Mno4YBbl IO €€ XHUMHYCCKOMY COCTaBy, OIHMCAaHHC

OK 01, OK 02, OK 07
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BO3MOXXHOCTEHl ee mpuMeHeHus. TpeOoBaHHMS K KadyecTBY IIOYBBI PA3IUYHOTO
HazHaueHus. OnmcaHue OCOOEHHOCTEW HCIIONB30BaHUSA IOYB B 3aBHCHUMOCTH OT
THUIIOB, CIIOCOOBI YIIYYIIIEHUSI KaueCTBa MOYB B 3aBUCUMOCTHU OT HazHadyeHus. ObnacTu
WCIOJIb30BAHUS OPTaHMUECKUX YIOOPEHUH B 3aBUCIMOCTH OT Ka4YeCTBEHHOT'O COCTaBa.
Onucanue opraHMYecKUX yIOOpeHUil W MX MpUMEHEHHE B 3aBUCMMOCTH OT COCTaBa
IIOYBHI U €€ PA3HOBUIHOCTH.

Tema 9.4 | OcHOBHOE cO/Iep:KaHNe 8

HccaenoBanue IIpakTHYeckoe 00yUeHue: 8

00bexTOB OHOchepbl | Pemienne 3amaHus «XHMUYECKHH COCTaB BOIBI, THI BOALI M CIIOCOOBI €€
MpUMEHEHUs» (C  HMCHOJIb30BAaHUEM HOPMATHUBHBIX JOKYMEHTOB), [IPAaKTUKO-
OpPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha COCTaB BOJbI U CIIOCOOBI BBIPAKEHUS
KOHIIEHTpAllMi, W TepecdyeT KOHLEHTpauuid (C HCHOIb30BAaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

IIpoMe:xxyTO4YHast aTTecTalus (3K3aMeH) 8

Bcero: 147
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3. YcaoBus peajqu3ainum NporpaMMbl 001eo0pa3oBaTeIbHON JUCIUNJIMHBI
3.1. OcHamenue yueOHOro KabuHeTa

Aynutopus Ne 244 «KabuHeT XumMum»

[TapTel AByMecTHBIC — 18 1IT.

Crynbsi yueHnueckue — 48 1ir.

CroJt yuutenabckuii — 1 mit.

Ctos KOMIIBIOTEPHBIN € IIOJCTaBKOM MO/ KJIaBUaTypy U MOJACTaBKOM 1OJ] CHCTEMHBIN 010K —
12 mr.

ITpoextop — 1 .

Hocka aynutopHast HacTeHHasi — | 1T.

Tpubyna — 1 mr.

NutepaktuBHas nocka — 1 mr.

Komnerorep — 12 mr.

Hoyt6yk — 1 mir.

KapHu3zbl okoHHBIE — 2 1IIT.

Kamro3u — 2 mr.

[Tepuoaunueckas cuctema xumudeckux anementoB .M. Menneneesa — 1 mr.

Peanu3zanus nporpaMmel yueOHOW JUCIUILIMHBI IIPEIIOIAaraeT Hajau4due:

AKTOBBIH 3a1.

[lepeueHb OCHOBHOTO 0OOPYAOBAHHUS:
Crynbs - 138 mir.

CkaMmbps yueHnueckas - 1 mr.
Cron nns mpenoaBarens - 2 mrT.
Cryn nns npenogasarens - 1 mr.
[IpoekunoHHBIH 5KkpaH - 1 mrT.
HoytOyk — 1 .

Kononku — 4 .

Kadenpa — 1 mr.

Nk~ wWNE

bubnuoreka, UunTanbHbIN 3a1 C BBIXOAOM B ceTh MIHTEpHET.
[TepeueHb OCHOBHOTO 0OOPYJOBAHMS:
1. Cron-104 mr.
2. Ctyn — 104 mr.
3. Kommptorep PentiumDCE5700\DDR2 RWLG c¢ Beixomom B ceTb «MHTEepHETY,
KJIaBUATypa, MbIIIb — 25 MIT.
4. KoMIplOTepHbIH cToa — 23 mT.
Kadenpa — 1 m.
Posinp — 1 mr.
Mkad — 1.
BricTaBouHBIi cTennax — 8 mrT.
Tenesuzop — 1 mr.

©o~No O

Aynuropus Ne 207 «Ilomerienue uist caMOCTOSATENBHON pabOThI 00YYaIOIIUXCS».
IlepeyeHb OCHOBHOTO 00OPYAOBAHUS:

Kpecno — 11 mr.

Cron nabopatopHsiit — 10 mrT.

Cryn npenogaBatens — 1 miT.

KomMmberotep ¢ BO3MOXKHOCTD NOAKIIOUEHHS K ceTh HTepHeT — 10 .

agbrwbnE
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6. KommyraTop — 2 1.

3.2. UupopmanoHHOe o0ecniedeHre peajn3anui NporpaMmsbl
Jns peanuzanuu mporpammbl  OMOIMOTEUHBIM (QOHI 00pa3oBaTEeNbHON OpraHu3aluu
JIOJKCH UMETh TIeYaTHBIC W/WIIN JICKTPOHHBIC 00pa3oBaTelbHbIe U HH(POPMAIIMOHHBIC PECYPCHI,
PEKOMEHIOBaHHbBIE JIJISl MCIIOJIb30BaHUSA B 00pa30BaTEIbHOM IIPOLIECCEe, HE CTaplle MATH JIET ¢
MOMEHTA U3JIaHUS.

3.2.1. OcHOBHBIC IT€YATHBIC U31AHUA

1. AndunorenoBa, M. B. Xwumwus: y4eOHUK U TMPAKTUKYM IS CPEAHETO
npodeccuonanbHoro odpaszosanus / M. B. Audunorenosa, A. B. badkos, B. A. [Tonkos. — 2-¢
U3, uctp. u gon. — Mocksa: U3parenscro FOpaiit, 2022. — 291 c.

2. [lleromixuna, H. A. O6mas xumus: yaeonuk mist CI10 / H. A. Illeronuxuna, JI.
B. Munaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xwumusa: y4eOHMK W TNPAKTHUKyM JJIS CPEIHETO
npodeccuonansHoro oopazosanus / A. b. Hukonbckwuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u
non. — Mocksa: U3znarensctBo FOpaiit, 2022. — 507 c.

4, XuMmus: y9eOHWK i cpenHero mnpodeccuoHamsHOro obOpaszoBanus / 1O. A.
Jlebenes, I'. H. ®agnees, A. M. I'onyGes, B. H. IllanoBan; mox o6meii penakmueii I'. H. ®aneesa.
— 2-e m311., mepepad. u norn. — Mocksa: M3narensctBo HOpaiir, 2022. — 431 c.

3.2.2. lonoHUTEIbHAS JIUTEpATypa

1. Xumus. 10 xmacc. YrmyOnéuuelii ypoBeHb : y4yeOnuk/ B.B. Epemun, H.E.
Ky3bmenko, B.M. Tepenun, A.A. [po3nos, B.B. Jlynun; noxg pen. B.B. Jlynuna. — M.:
[Ipoceemenue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 xmacc. YrnyOnéuselii ypoBeHb : yueOHuk/ B.B. Epemun, H.E.
Kyspmenko, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: Ilpocsemienue, 2022. —
478, [2] c.: un.

3. Xumus. YrnyoneHnnslid ypoBeHb. 10—11 kiaccel: pabouast nporpaMma K JIMHUU
YMK B.B. Jlynuna: yue6Ho-MeTou4eckoe nocooue / B.B. Epemun,

A.A. lpo3nos, N.B. Epemuna, 3.10. Kepumor. — M.: JIpoda, 2017. — 324, [1] c.

4. Metoanyeckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko,

B.M. Tepennna, A. A. Jlpo3nosa u ap. «Xumus. YriayOneHHbI ypoBeHb». 10 kiace / B.
B. Epemun, A.A. [Ipo3nos, 1.B. Epemuna, B. 1. MaxoHnuHa,

0. 1O. Cumonoga, 2.10. Kepumon. — M.: Jlpoda, 2018. — 339 c. : ui.

S. Mertoanyeckoe nocobue k yueoHuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
HposnoBa u ap. «Xumus. YriayoneHHsiii ypoBeub». 11 kmace / B. B. Epemun, A.A. JIpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.: JIpoda, 2018. — 423 c. :
WII.

6. I'yceBa, E. B. Xumus qisa CIIO: yuebHo-meronndeckoe nocooue / E. B. I'ycesa,
M. P. 3uranmmna, /J{. U. KymukoBa. — Kazane: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Texkcr: snekTpoHHbli // Jlaub : snexTpoHHO-OMOMMOTeuHas cucrema. — URL:

https://e.lanbook.com/book/196096 (mara obOpamenus: 14.10.2022). — Pexum goctyna: s
aBTOPU3. MOJIb30BATEIICH.

7. Yepnukona, H. 0. Xumus B 10CTymHOM U3NI0KEHUU: yueOHOE ocoOue sl cro /
H. 1O. YepnukoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-
5-8114-9500-9. — Tekcr: anexkrpoHHsIii // Jlanb: anekTpoHHO-0nOIHOTeYHast cuctema. — URL:
https://e.lanbook.com/book/195532 (nmata oOpamenus: 14.10.2022). — Pexum poctyma: ans
aBTOPH3. NOJIb30BATEIICH.

8. Hlesuunpina, JI. B. Xumusa: yue6Hoe mocodue / JI. B. IleBuunpma, A. U.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texkcr:
AIIEKTPOHHBIN / Jlans: 3JIEKTPOHHO-OMOIMOTEeYHAS cucTema. — URL:

https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexum goctyna: s
aBTOPU3. MTOJIb30BATENCH.
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9. brmunos, JI. H. Xumus: yae6nuk ans CIIO / JI. H. bnunos, U. JI. Tlepdunona, T.
B. CokonoBa. — 2-¢ u3a., crep. — Cankrt-IletepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-
8114-7904-7. — Texkcrt: snexkrponHslii // Jlanb: snekTpoHHO-0nOIMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). — Pexum gocryna: s
aBTOPU3. II0JIL30BATEIICH.

10.  Tabpuensu, O. C., JIsicoBa, I'. I'. Xumusa: kHUra UIsi npenogaBaTess: ydeo.-
MeTog. nocoone. — M. Akagemus, 2012. - 332 c.

11. YepnukoBa H. 1., Memepsakosa E. B. Pemaem 3amaun 1o Xumuu
camocrosTenbHo: ydeOHoe mocodue / H. FO. Uepnmkoma, E. B. Memepskoa — CaHKT-
[TerepOypr: Jlanb, 2022. — 328 c.

12. PesnukoB B. A. COopHUK ympaXHEHMH M 3a1a4 MO OPraHUYECKOH XUMHH:
yaeOHoe nocobue / B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kamyctuna A. A., Xanpuenko W. I'., JIubanos B. B. O0mas u Heopranmdeckas

xumus. [Ipaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JIubanos — Canxkr-IletepOypr:
Jlanb, 2020. — 152 c.

14. Ia6puensu O.C. Xumus: yueb. ans crya. mpod. yuebd. 3aBenenuit / O.C.
["abpuensu, U.I'. Octpoymos. — M., 2016.- 256 c.

15. labpuensun O.C. Xumusa s npodeccuii W crnenuaibHOCTeH TEXHUYECKOTO
npodwist: y4eOHUK Ul CTYH. yupexaeHuil cpea. mpod. oodpazosanus / O.C. 'abpuensn, U.I.
OctpoymoB. — 4-e u3., ctep. — M. : U3natenbckuii ueHtp «Axagemusi», 2017. — 272 c.

3.2.3. DaexkTpoHHbIe n31aHus (pecypchbl)

1. hvsh.ru — Xypran «Xumus B IK0JIE».

2. https://postnauka.ru/themes/chemistry — nexiuu no xumun Ha caiire [TocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynsipHeiid  mpoekT «OIeMeHThl Oonbmiold Hayku» (pu3ukKa, XUMus,
MaTeMaTHhKa, aCTPOHOMUS, HAYKH O KU3HH, Hayku 0 3emie). HoBocTu HayKku, KHUTH, HAYYHO-
HOMYJISIPHBIE CTAaThH, JIEKLNH, SHIUKIIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-TonyIsipHOTO XypHana «llotenumany. XKypuan uznaércs ¢ 2005 r., ¢ 2011
I. — paszaen «XuMHUs».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4HO-TIOMYJISIPHOTO JKypHasia «XuMus 1 ku3Hb». JKypHan uzgaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbiTast dJeKTpoHHaAs OuOIMoTeka XuMuyeckoro mnoptana «Chemnet», comepKuT
yaeOHbIe U MHOOPMAIIMOHHBIE MaTEepUANIBI ISl MIKOJBHUKOB U yuuTene. B Heil MokHO HaWTH
y4eOHMKM 1o  o0med M  HEOpraHMYecKod  XMMHUH,  OpPraHHYEeCKOH  XUMMHH,
MyJbTUMEAMAMATEpHalbl, a TaK)K€ 3aJaud XUMHUYECKHX OJIMMIIMAJ C PELICHUSIMM, 3aJadu
BCTYNMUTEIbHBIX 9K3aMEHOB /7151 a0UTYpHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Wudopmannonnsle  Marepuansl 00  onummuazgax:  MOCKOBCKOW — TOpPOJCKOM,
Bcepoccuiickoii, MenneneeBckor, MexnyHaponHou. IIpuBeneHsl 3agaun TEOPETHYECKUX U
HKCIIEPUMEHTAIBHBIX TYPOB, IOAPOOHBIE pEIIeHUs, CHUCKH U (poTorpaduu nodeauTene.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrtema TUCTaHIMOHHOTO OOYYEHHs, HAllPaBJICHHAsl B MEPBYIO OYepelb Ha MOATOTOBKY
K OJIUIMIIMAJIaM BCEX YPOBHEW — OT MIKOJIbHBIX 10 MexnyHapoaHoi. CalT COEPKUT OTPOMHOE
KOJIMYECTBO 3aJay, CTPYNIUPOBAHHBIX Kak MO TeMaM, Tak M 1o onauMmnuanam. [lo Bcem
OCHOBHBIM pa3jiefiaM XHMHHM NpPUBEIEH TEOPETHUYECKUM MaTepual M pa3o0paHbl pelIeHHs
TUIOBBIX 3a/a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

IToptan nmo HanotexHonorusM. OCHOBHas 1leflb — pa3BUTHE 00pa3oBaHUs B 00JACTH
HAHOTEXHOJIOTUH U MOATOTOBKA K MHTEPHET-0JIMMITHAJIE 110 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
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Hanéxnas cnpaBouyHass mHbopManus O XUMHUECKHX DJIEMEHTaX M MX CBOHCTBax (Ha
AHTJIMICKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckos3pIUHBIN CalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii  caliT  oOHIAH-OOpa3oBaHWsA, COACPKUT MHOTO  HHTEPECHBIX
00pa3oBaTesbHBIX KYpPCOB M BHJICOJICKIMUA JUJIS IIKOJIBHUKOB, CTYACHTOB M yuutened. Ecte
HECKOJIBKO KYPCOB 110 XMMUHU.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service @ — camblii aBTOPUTETHBIH B MHPE XHUMHH
UH(POPMALIMOHHBIA HHTEPHET-PECypC (CAlT IIaTHBIN).

13.  http://www.organic-chemistry.org/

[Topran no opraHrYeCKOl XMMUU HA AHTJIMMCKOM SI3BIKE.

14.  http://www.xumuk.ru

CaliT 0 XMMHMM: KJAaCCHUYECKHE Y4YEOHUKH, CIPABOUYHMUKH, OSHIMKIONEINU, IOUCK
OpPraHUYECKUX U HEOPraHUYECKUX PEAKLUI, COCTABIICHUE YPABHEHUN PEaKIIMil.

15.  http://orgchemlab.com/

CaiiT, TOCBSIIEHHBIN MTPAKTHUECKON paboTe B 1abopaTopuun

4. KoHTPOJIb 1 OLICHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOM M CHUILIHHbBI

KoHTpoib M oOlleHKa pe3yabTaTOB OCBOCHHUS O00mIE00pa3oBaTeNbHON JIUCIUILIMHBI
PaCKpBIBAIOTCS Yepe3 AMCLUIUIMHAPHBIE Pe3yNbTaThl, HAalpaBJlIeHHbIe Ha (OPMHUPOBAHUE OOLIUX
1 Tpo(peCcCHOHANBHBIX KOMIIETEHIIMH 110 pa3/iesiaM U TeMaM COJIep KaHusl ydeOHOro MaTepHara.

Oomas

Paznen/Tema Tun oueHOYHbIX MEPONIPUATH I
KOMIIETEHIIU S
Tema 1.1 Crpoenue TecTtupoBanue
OK 01; aTOMOB XUMHYECKHX [IpakTrueckue 3ananus U 3a1a4u
DJIEMEHTOB i npupoja Kontponbnas padota
XUMUYECKOU CBSA3H
Tema 1.2 Tlepuonnueckuii HpomexyTouHast arrecranus
OK01,0K 02;|3akon  wu  Ttabmuma J[.M. (BBINIONTHEHHE 3aaHuH
MeHneneesa nudpepeHIpOBaHHOTO 3aUeTa)
Pazgen 2. Xummueckme
peakuuun
OK 01: Tema 2.1 § Tunsr
XUMHUYECKUX PEaKIUi
Tema 2.2
OK 01; DNEeKTPOIUTHYECKAS

IIMCCOLIMAINA U HOHHBIN OOMEH

Pa3nen 3. Crpoenne u
CBOICTBA  HEOPraHUYECKHX
BeLLEeCTB

Tema 3.1 Knaccudukanus,
OK 01; HOMEHKJIaTypa U  CTPOCHHE
HEOPraHUYECKHUX BEILECTB

Tema 3.2 duzuko-
OK 01, OK 02;| xumMuaeckue CBOMCTBaA
HEOPraHUYECKHUX BEILECTB

26




OK 01, OK 02;

Tema 3.3 IIpousBoacTBO
HEOPraHNYeCKuX BEILIECTB.
3HaueHHe ¥ NpPUMCHEHHE B
OBITY M Ha IPOU3BOJICTBE

Paznen 4. Crpoenme mu
CBOIiCTBa OpPraHuYecKnx
BelllecTB

OK 01;

Tema 4.1 Knaccudukanms,
CTPOGHHE U  HOMEHKIIATypa
OpPTraHUYECKUX BEIIECTB

OK 01; OK 02.

Tema 4.2 CaoiicTBa
OpPraHUYECKUX COCTMHCHUM

OK 01; OK 02.

Tema 4.3 Opra"nuyeckue
BEILIECTBA B
KU3ZHEIEITEIIbHOCTU YEJIOBEKa.
[Ipon3BOACTBO M NIPUMEHEHHUE
OpraHWYEeCKUX  BELIECTB B
MIPOMBIIIJIEHHOCTH

Pazpen 5. Kunernueckue u
TePMOJUHAMHYECKHUE
3aKOHOMEPHOCTH TIPOTEeKAHMS
XHUMHUYECKHX pPeaKkuuii

OK 01, OK 02;

Tema 5.1 Kunernmueckue
3aKOHOMEPHOCTH  MPOTEKaHUS
XUMHYECKUX PEAKIUI

OK 01, OK 02;

Tema 5.2
TepmoanHamMuueckue
3aKOHOMEPHOCTH  ITPOTEKAHUS
XUMHYECKUX peaKkuuid.
PaBHOBecue XUMHUYECKHX
peakuuii

Paznen 6. [ducnepcHble
CUCTEMBI

OK 01, OK 02,
OK 07;

Tema 6.1 JlucnepcHsble
cucTeMbl M (aKTOpbl  UX
YCTOWYHUBOCTHU

OK 01, OK 02,
OK 07;

Tema 6.2 WcciaenoBanue
CBOMCTB JUCIIEPCHBIX CUCTEM

OK 01, OK 02;

Tema 7.1 OO6napyxeHue
HEOPTaHWYECKUX KAaTHOHOB U
aHMOHOB

OK 01, OK 02;

Tema 7.2 OGHapyxeHHe
OpraHUYEeCcKuX BEIIIECTB
OTACIBbHBIX KJIaCCOB C
UCIOJIb30BAHUEM KauyeCTBEHHBIX
peakuuii

Paznen 8. Xumus B ObITy U
MPOU3BOACTBEHHOMN
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JACATCIIBHOCTH YCJIOBCKA

OK 01, OK Tema 8.1. Xumusi B ObITY
02, OK 07 " NPOU3BOACTBEHHOM
JAesiITeJIbHOCTH YeJIOBeKa
OK 01, OK 02, Tema 9.1 OCHOBEHI
OK 07 na0opaTOpHOl  MpPAaKTUKH B
po¢eCCUOHATBHBIX
nabopaTopHsix
OK 01, OK 02, Tema 9.2  Xumuyeckuiut
OK 07 aHamu3 1po0 BOJIBI
OK 01, OK 02, Tema 9.3 Xwumuueckwuit
OK 07 aHau3 Mpo0 MOYBHI
OK 01, OK 02, Tema 9.4 HccrnemoBanue
OK 07 00BEKTOB OHOChEpHI

28




5. JIucT BHeceHUs U3MEHEeHU I

B pabouyro mporpammy mno  gucnumuiiHe «OJ[.12 «Xumus»» 1O CHEnUaaTbHOCTH
31.02.08 - JlabopaTopHasi TMarHOCTUKa» YTBEPKIECHHYIO Ha 3acelaHuH Kadenpbl mpouiIbHOI
JIOBY30BCKOM MOATOTOBKH 16 stHBaps 2023 rona, mpotokos Ned

Howmep TekcT n3mMeHeHus [IpoTokon 3acenanus kaheapsl
WU3MEHEHUS
Ne narta
1.
2.
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IIpunoxenue 1

q)OHIl OLHCHOYHbBIX CPEACTB MO0 NUCHUIIJIUHE «XHMHD»

@OoH/ OIICHOYHBIX CpEACTB MO YyueOHOMY mpeaMmery «XuMmus» pa3paboTaH Kak
NpuIoKeHne K paboued mnporpamme o0011e00pa3oBaTebHON y4eOHON IHUCHUIUIMHBI IS
npodecCHOHALHBIX 00Pa30BaTEIBLHBIX OPTaHU3AIIHIA.

®oHpl oreHOUHBIX cpencTB (aanee — GOC) npeacTaBiieHbl B BUAE MEXIUCIUTUTMHAPHBIX
3a/1aHUH, HAIIpaBICHHBIC HA KOHTPOJIb KA4eCTBA M YIIPABIECHUE IIpoleccamu nocTuxeHus JIP,
MP u IIP, a Takxke cozmanue ycinoBuil mis ¢popmupoBanus OK y oOydaronuxcs mocpeacTBOM
IIPOMEKYTOUYHOM aTTECTALUU.

[IpomexyTouHas aTTecTalus MO MpeAMETy «XUMUsS» MPOBOAUTCS B (opme SK3aMeHa B
yctHoi opme. POC pa3pabaTbIBalOTCS ¢ ONOPON Ha CHHXPOHU3UPOBAHHBIE 00pa3oBaTeIbHbIC
pe3ynbTaThl, € YydeToM mpoduiast oO0ydeHHs, YPOBHS OCBOCHHsS 0O0IIe00pa3oBaTelbHON
JUCIUATUTHHBL «XUMHS» U MPO(ECCHOHATFHONW HANPaBICHHOCTH 00Opa30BaTENbHON MPOTPaMMBI
no cneranbHocTr 31.02.03 - JlTaGopaTopHasi TMarHOCTHKA.

[Inanupyemble  pe3yibTaThl  OCBOCHHS  00IICOOpa3oBaTEIbHON  TUCHUIUIUHBI B
cootBercTBUU ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO mnpencrasiensl B m. 1.2.2 paboueit
MIpOrpaMMBI.

KoHTposb 1 olieHKa pe3ybTaToB OCBOCHUS JAUCLUILIMHBI IPEICTaBlIEHb! B 1.4 paboueit
IIPOrpaMMBI.

1. LIKAJIA OHEHUBAHUSA
Tunm oueHOYHBIX | OIEHKA
MeponpusiTH OTJINYHO XO0pOoLIOo YIOBJIETBOPHUT | HEey/0BJIETBOPH
eJIbHO TEeJBbHO
TecTupoBanne 90 — 100% 70 - 89% 50 — 69% Menee 50%
IIpakTHyeckue MIOJIHO M3JIaraeT | J1aéT OTBET, u3naraer oOHapyXH1BaeT
3aJaHus U | U3Y4YECHHBIN YZIOBJIETBOPSIIO | MaTepuall HE3HaHNE
3aga4u Marepual, Jaét LA TEM XKe HETMOJIHO U OoJbIIIEH YacTu
MpaBUIILHOE TpeOOBaHUAM, | AOIMYCKaeT COOTBETCTBYIOIIE
OTpeieNIEHHOE YTO U JJIs HETOYHOCTH B ro paszaena
MOHSATUH; OLICHKH OIIpeACICHUN U3y4aeMOro
0OHapyXUBaeT «OTJINYHO», HO | MOHSTUN WU MaTepuana,
MMOHUMaHUe jomyckaer 1-2 | ¢opMyIHpOBKE | IOMyCKaeT
Marepuaia, OIIINOKH, TEOpHUI; HE OIIIMOKHU B
MOKET KOTOpBIE caM yMeeT bopmynupoBKe
000CHOBATh CBOM | JK€ UCHPABIISET, | JOCTATOYHO orpeaeneHuil u
CYKIECHMUS, u 1-2 Henouéra | ryOoOKO U TEOpUH,
MIPUMEHUTH B JIOKAa3aTEeNIbHO | MCKaXKalolIhe Ux
3HAHUA Ha nocjenoBarenb | 000CHOBAThH CMBICI,
MIPaKTHKE, HOCTHU U CBOM CYXKJIEHUSI | OECIIOPSIOUHO U
MIPUBECTU A3BIKOBOM U IPUBECTH HEYBEPEHHO
HE0OXO0IUMBbIE oopmIIeHUN CBOM IIPUMEPBI; | U3Jaraer
IIPUMEpPHI HE M3J1araeMoro W3J1araer Marepuan
TOJIBKO 10 MaTepuain
y4eOHUKY, HO U HEIOCIIE0BATe
CaMOCTOSITENIbHO JBHO U
COCTAaBJICHHBIE; U3 JIOITYCKAeT
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Jlara€Tt Mmarcpual

OILIIMOKY B

[10CJIE0BATENBHO SI3BIKOBOM
Y IIPaBUIIBHO C oopmnenun
TOYKH 3pPEHHUS U3JIaraeéMoro
HOPM
JUTEPATYPHOTO
A3BIKA
KonTpoiabnas IIOJIHO M3Jaraer | Aaér OTBET, | M3J1araeT OoOHapy>KUBaeT
padora W3Y4ECHHBIN YIOBJIETBOPSIO | MaTepHuall HE3HaHUE
Marepuayl, JaE€T | U TEM K€ | HEIMOJHO u | Oompmielt dYactu
IIPABUJIBHOE TpeOOBaHUAM, | JAOIYCKaeT COOTBETCTBYIOIE
OIpEIEIIEHHOE 4YTO M JUIs | HETOYHOCTH B | IO pazznena
HIOHSITHH; OLICHKH OIIpeAcICHUN U3y4aeMOro
0OHapyXUBaeT «OTJIMYHO», HO | MOHATHM WM | MaTepuania,
IIOHVMAaHHE nomnyckaer 1-2 | ¢hopMyIMpoOBKe | JIOIyCKaeT
Marepuana, OIINOKH, TEOPHii; HE | OIIMOKU B
MOKET KOTOpBIE  CaM | yMeeT ¢bopmynupoBKe
000CHOBATh CBOM | K€ JIOCTaTOYHO onpeAeNeHull U
CYXKICHMS, UCTIPABIISET, U | TIyOOKO U | TEOpHii,
IIPUMEHUTD 1-2 nepou€ra B | AOKA3aTENbHO | MCKaXKaroIIUE HX
3HAHUSA Ha | mocjenoBarenb | 000CHOBAThH CMBICI,
IIPAKTHKE, HOCTHU U | CBOM CYXICHHUS | OECHOPSIIOYHO U
IIPUBECTH A3BIKOBOM U IIPUBECTH | HEYBEPEHHO
HEo0XO0IUMbIE oopmieHUN CBOM IIPUMEPHI; | U3Jaraer
IIPUMEPBI HE | U3J1aracMoro U3J1araer MaTepuan
TOJIBKO 1o MaTepuanl
y4eOHUKY, HO H HEIOCIIEe10BaTe
CaMOCTOSITENIEHO JBHO u
COCTaBJIEHHBIE; U JIOITYCKaeT
3J1araeT OLIMOKHU B
MaTepuan SI3BIKOBOM
MOCJIEA0BATEIbH odopmIIeHUN
0 U TPAaBUIIBHO C U3J1araeMoro
TOYKH 3peHust
HOpM
JUTEPATYPHOTO
A3bIKA
KauectBo 1) y4eHUK TOJHO | YYEHUK  JIaeT | yYEHHK YYECHHUK
OTBETOB HA | U3Jaraer OTBET, oOHapy>KuBaeT | OOHapyKHUBaeT
BOIPOCHI M3Y4YEeHHBIN YIIOBJIETBOPSIO | 3HAHHE U | HE3HaHUe
auddepeHunpoB | MaTepuan, JaeT | IMUH TEM K€ | IOHMMAHUE Oonpliei  YacTH
aHHOIO 3a4eTa MIpaBUIJIbHOE TpeOOBaHUSAM, | OCHOBHBIX COOTBETCTBYIOIIE
OIpeeIeHUE 4T0 WU JJIA | OJIOKEHUH ro pazznena
SI3BIKOBBIX OTMETKH  «5», | JAHHOW TEMBI, | H3y4aeMOT 0O
MIOHSITHI; HO jomnyckaer 1 | Ho: MaTepuana,
2) obHapyxuBaer | - 2 owmubkKwy, | 1) W3JIaraer | JOMyCKaeT
IIOHMMAaHHE KOTOpBIE  caM | Marepual OLIMOKH B
MaTepuarna, ’Ke UCIIPABIISIET, | HEMOJIHO u | hopMynupoBKe
MOKET u 1 - 2| gonyckaer ONpefeNeHUul U
000CHOBaTh CBOM | HeJlOUeTa B | HETOUHOCTH B | MIpaBuII,
CYXKIECHMUS, NIOCJIEA0BATEND | ONPEAECIICHUN UCKXKAIOUINE MX
IPUMEHUTH HOCTHU U | HOHSITUH  WJIM | CMBICH,
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3HAHUS Ha | SI3BIKOBOM dhopmynupoBke | OecriopsaouyHO U
MPAKTHKE, odopmIIeHUN TIPaBUIL; HEYBEPEHHO
MIPUBECTH U3JIaraeMoro 2) He yMeeT | u3jaraer
HE00X0IMMbIe marepuaia JIOCTaTOYHO MaTepual.
MIPUMEPbI HE TyOOKO u | Ouenka «2»
TOJIBKO u3 JI0Ka3aTelbHO | OTMEYaeT TaKue
yueOHUKa, HO U 000CHOBATH HEJ0CTaTKU B
CaMOCTOSITENILHO CBOU CY)XICHHS | IOATOTOBKE
COCTaBIICHHBIE; U MIPUBECTH | YUCHHUKA,
3) U3JIaraer CBOM IIPUMEPBI; | KOTOPbIE
MaTepuan 3) W3JIaraer | ABISIOTCA
[10CJIEI0BATENBHO MaTepuan CepbE3HBIM
U TpaBWIBHO C HEMoCJeI0BaTe | MPENATCTBUEM K
TOYKH 3peHus JTBHO U | yCHEIIHOMY
HOPM JIOTTYCKaeT OBJIJICHUIO
JUTEPATypHOTO OIITNOKH B | IOCJIEIYIOLIIM
A3BIKA. SI3BIKOBOM MaTepuaIoM

odopmiteHnn

U3JIaraeMoro

MaTepuana

2. KoMIieKT MaTepHaJioB /1Jisl OLleHKH ¢(popMUPOBAHHOCTH YMEHHIi ¥ 3HAHUI B X0/1€
OCBOCHUS Y4eOHOM IMCUUILTHHBI

IIpumepbl TeCcTOBBIX 3aIaHU

Bbi0epuTe o1MH NpaBUIbHBINA OTBET:

1. Atombl C 1 Si UMEIOT OAMHAKOBOE YHCIIO:

A) HEUTPOHOB B sApe

b) sneprernueckux ypoBHen

B) a21ekTpoHOB Ha BHEIIHEM 3HEPreTUYECKOM YPOBHE

I') anekTpoHoB

2. B pany xumnyeckux snemenToB Li-Be-B—C merannuueckue cBoiicTBa:

A) ycunuBaroTcs

b) ocmabeBarot

B) ne menstorcs

I') n3MEeHAI0TCS IEPUOJUYECKH

3. K s-anemMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. IlyteMm coeauHeHust aTOMOB 101 HoMepoM 11 u 17 oOpa3yeTcst BelecTBO ¢ XMMUYECKOH
CBSI3bIO:

A) nonHoi

b) xoBaneHTHOI nonsipHO

B) xoBaneHTHOI HEMOASIPHOU

I') meTanmnuueckoi

5. {KOJIMYECTBO 3JEKTPOHOB B aTOME; KOJIMYECTBO IHEPTETHUECKUX YPOBHEH; KOJIMUYECTBO
AIIEKTPOHOB Ha IOCJIEIHEM JHEPreTUYECKOM YpPOBHE; KOJMYECTBO IMPOTOHOB B sIpe aTromaj
COOTBETCTBYET
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A) HOMEpyY nepuoaa

b) Homepy rpymib

B) nopsaxoBoMmy HOMEpY

6.{x1opuny Oapus, anTma3y, aMMUaKy, CEpHOM KHCIIOTE } COOTBETCTBYET

A) noHHasi XUMUYECKasi CBS3b

b) xoBaneHTHas moJsipHasi XUMUYECKasl CBSI3b

B) xoBaneHTHas HenosspHasi XUMUYeCKasi CBSI3b

7. {cBsi3p, oOpazoBaHHas 3a cueT 0Opa3oBaHUS OOLIMX DJIEKTPOHHBIX IMap; CBA3b,
o0Opa3oBaHHast 3a CYET 00OOIIECTBICHHS BaJICHTHBIX JIEKTPOHOB; CBSA3b, 00pa30BaHHAs 3a CUET
AIEKTPOCTATUYECKUX CHUJI IPUTSIKEHHS | HAa3bIBACTCS

A) nonunoit

b) Merammueckoit

B) xoBanenTHOM

8. {B mopsAKe BO3pacTaHHs METANIMYECKUX CBOWCTB; B MOpSAKE yOBIBaHHS paguyca
aTOMOB; B  TMOpSAKE  BO3pacTaHUs  KHUCIOTHBIX  CBOWCTB  JIETYYMX  BOJOPOJHBIX
COEIMHEHUH | AJIEMEHTHI PACIOJI0KEHBI B PSLY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1

9. Kakoe u3 cyxxaenuii BepHo Jist 37eMeHTOB { VA rpynmnsl , [VA rpynmsl, [A rpymmsl }

A) obmras popmyra neTydero BoIopoHoro coenquHeHus RH4

b) He 00pa3yroT 1eTyunx BOJAOPOIHBIX COSAMHEHUN

B) 1o 3aBepiieHust S3HEPreTUYECKOro ypoBHS HE XBATAET TPEX IEKTPOHOB

10. Cpenu BemiectB, ykaszaHHbix B psaay {NHs, O,, HCI, SO,; CaO, HNOj3, Cl,, COy;
H2SO4, HI, CuCl,, CHy4, NH3} xomn4ecTBO COeTMHEHUH ¢ KOBAJIEHTHOM MOJIIPHOMN CBSI3bIO PaBHO

A) Tpem

b) nBym

B) uetsipem

11. Xumuyeckasi cBsI3b B MOJIEKYJIaX {O30Ha M XJIOpUJa KaJbLUs; CEPHOU KHUCIOTHl U
XJIOpU/1a aMMOHMUSI; CEPHOM KUCIIOTHI U 030HAa} COOTBETCTBEHHO

A) KOBaJIeHTHAas MOJSIpHAs U MOHHAS

b) xoBaneHTHas mosipHasl U KOBaJICHTHAs HETIONApHAs

B) xoBaneHTHas HenoyApHas U HOHHAs

Ha3zBanue Tembl Tema 3.1 Knaccudukarusi, HOMEHKJIATypa W CTPOEHUE
HEOPraHWYECKUX BEIECTB

Pe3yJ'IBTaT 06y‘IeHI/I$I KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHN4CCKUC BCIICCTBA B
COOTBCTCTBUH C UX CTPOCHUCM

OO01me KOMIIETEHINHA OK 01

HazBauue teMsl Tema 3.2 Duznko-xuMuuecKue CBOMCTBA
HEOPraHUYECKUX BELIECTB

Pe3ynbrar oOyuenus [IpuMeHATh COOTBETCTBYIOIME IOHATHSA NPU ONUCAHUU
CTPOCHMSI U CBOMCTB HEOPraHUYECKUX BEIIECTB U UX
IIPEBPAILCHUI;

YMeTb NpOBOJUTH pacueThl 10 XUMUYECKUM (popMyniaM U
YPAaBHEHUSAM XHMHMYECKUX PEAKIUN C HCIOJIb30BAHUEM
(¢u3MUeCKUX BEIMYMH, XapaKTEpU3YIOIIUX BEIeCTBa C
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KOJIMYECTBEHHOM CTOPOHBI

OO0111e KOMIIETEHIIMT OK 01, OK 02;

1.0Oxcun cepsl (IV) BeIcTynaeT Kak KUCIOTHBIA OKCHT B PEAKIIUH C:
a) CEpOBOAOPOIOM;

0) BOJIOH;

B) KHCIIOPOJIOM;

') OKCUJOM HaTpus.

2.Kakuvie OKCH/IBI SBISIFOTCS KUCITIOTHBIMH:
a) okcua mapranna (VII);

0) OKCHJT aJTFOMHHHS;

B) okcun azota (V);

r) okcua maprasua (II).

3.Kakue oKkcHbl SIBISIOTCSI OCHOBHBIMU:
a) okcuj OepuILIvs;

0) OKCHJT MarHus;

B) okcua meau (II);

r) okcua xpoma(VI)

4.B Kakux peakuusx

okcua Meau (II) mposiBnsieT cBOWCTBa OCHOBHOTO OKCH/IA!
a) CuO+ Hy—;

0) CuO + HCl—;

B) CuO + CO—;

r) CuO + HSO4—

5.Kakue oKCupl SIBISIOTCA OCHOBHBIMMU:
a) OKCHJI IIMHKA;

0) oxcua xpoma (11I);

B) OKCH/I KaJIus,

r) okcup xkenesa (1)

6.0xcun meau (II) moxkeT pearupoBaTh c:
a) BOJIOPOJIOM;

0) oxcuaom yriuepona (I1);

B) OKCHJIOM HaTpusi;

T') BOAOH.

7.0xcun kpemuus (IV) pearupyer c:

a) H0;

6) HzSO4;

B) HF;

r) NaOH

8.Kakue okcupl ABISIOTCS KUCTOTHBIMU OKCHIAMHU:
a) CrO;

6) Cl‘zog;

B) CrOg;

r) SOg

9.KHCITOTBI —3T0 3JICKTPOIHTHI, TP JTUCCOIMAINN KOTOPBIX B BOJIHBIX PACTBOPAX
00pa3yroTCs B Ka4eCTBE KATHOHOB TOJIBKO:
a) KaTHOHBI AMMOHUS,

0) THJIPOKCH/I-UOHBI;

B) aTOMBI BOJIOPO/Ia;

T') HOHBI THIPOKCOHUSI.




10.Camoi1 cUIIBHOM KMCIIOTON U3 NEPEUNCIIEHHBIX HUKE SBIISETCS:
a) H,S;

0) HySOs3;

B) HBr;

r) HF

IIpuMepsl NpakTHYECKHUX 3aJaHUI M 32124

[TpakTuyeckue 3aaHus ¥ 3a/1a41 PECTABICHBI B pa3esax:

1. OcHOBBI CTpOeHMsI BellecTBa — 33Jaud HAa COCTaBJICHHE XHUMHUYECKUX (opmyin
JIByXaTOMHBIX COCJMHEHUH (OKCUIOB, CYIb(UI0B, THAPUIOB H T.IL.).

2. XumMHn4yeckmne peakmumn

2.1. 3agaun Ha COCTABJICHUE YPABHEHUM pPEaKlUii: COCIMHEHHUS, 3aMEILICHUs], PA3JI0KEHUS,
oOMEHa M peaKIyii ¢ y4acTHeM KOMIUIEKCHBIX COCIUHEHUH (Ha MpUMepe THIPOKCOKOMILIEKCOB
ATIOMUHUS U IIUHKA); OKHCIUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIUi C UCIOJIb30BAaHUEM METO/a
DIIEKTPOHHOTO  0OajaHca; C  y4acTHEM  KOMIUIEKCHBIX  COCIMHEHHH (HAa  Tmpumepe
TUIPOKCOKOMILIIEKCOB IIMHKA U aTFOMUHUS).

2.2. 3ajgaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa pPEaKLUU COCTUHEHMUS;
MaccoBOM MIM OOBEMHOM JOJHM BBIXOAA MHPOAYKTA PEaKUUU COSAMHEHUS OT TEOPETUYECKU
BO3MOXKHOTO; OOBEMHBIX OTHOUICHWH Ta30B; KOJUYECTBEHHBIX XapaKTEPUCTHK HCXOIHBIX
BEIIECTB M MPOJYKTOB pEaKlUU; Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA peakiiyi,
€CIIM OJTHO M3 BEIIECTB JIJAHO B BHJIE PACTBOPA C ONPEACICHHON MacCOBOM J0JIel pacTBOPEHHOTO
BEIIECTBA.

2.3. 3aaHusl Ha COCTaBJIEHME MOJIEKYJSPHBIX U MOHHBIX pEaKUUil ¢ y4acTHEM OKCHJIOB,
KHUCIIOT, OCHOBAHUN U COJIEH, MOHHBIX PEAKIMi TUApOIHU3a COJEH, YCTaHOBICHHE H3MEHEHUs
KHACIIOTHOCTH CPEIBL.

3. CTpoeHue U CBOIICTBA HEOPraHNYECKHUX BelleCTB

3.1 3agaun Ha pacyeT MacCcOBOM MOIHM (Macchl) XUMHUYECKOTO DJIEMEHTA (COCTUHEHUS) B
MoJIeKyJie (CMech).

3.2. TlpakTudeckne 3aJaHusl TO KIACCU(PHUKAIMHA, HOMEHKJIAType W XHUMHUYECKUM
(dopMynaM HEOpraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB.

3.3. TlpakTuueckue 3alaHUs Ha ONpEACICHHE XWMHUYECKOH aKTUBHOCTH BEIIECTB B
3aBHCHUMOCTH BHJIa XUMUUECKOM CBSA3M U THUIA KPUCTAIUTMUECKON PELIETKH.

3.4. 3agaHus Ha COCTaBJICHWE YPABHEHMM XMMHUYECKUX PEAKIMM C ydyacTHEM IMPOCTHIX U
CJIO)KHBIX HEOPraHWYECKHX BEILIECTB: OKCHJOB METAUIOB, HEMETAUIOB U aM(OTEpHBIX
DIIEMEHTOB;  HEOPTaHMYECKUX  KHUCIOT, OCHOBaHMM ®  aM(OTEPHBIX  THUAPOKCHIIOB,
HEOPraHMYECKUX COJIeH, XapaKTepU3yIOIUX UX CBOMCTBA M CIIOCOOBI MOJTyUEHHS.

4. CTpoeHue 1 CBOWCTBA OPraHMYeCKUX BelleCTB

4.1. 3agaHus Ha cOCTaBJIeHHUE HAa3BaHUN OPraHWYECKUX COCTUHEHUHN MO TPUBUAIBLHOU WIIH
MEXIYHAPOJAHONW CHCTEMAaTHYECKOW HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTaBJIEHHE TMOJHBIX W COKPALIEHHBIX CTPYKTYPHBIX (OpMyI
OpPTraHUYECKUX BEIIECTB OTJEILHBIX KIIACCOB.

4.3. 3agaun Ha onpeAeTeHUe MpocTenie PopMyIIbl OpraHMYECKOW MOJIEKYJIbl, UCXOMS U3
AJIEMEHTHOTO cocTaBa (B %).

4.5. 3amanus Ha COCTaBJICHHME YpPAaBHEHMH XHMHMYECKHX pEaKUUH C ydacTHEeM
OpPraHUYeCKUX BEIIECTB HA OCHOBAaHUH UX COCTaBa M CTPOCHHSI.

4.6. 3amaHus Ha COCTaBJCHHE YPABHEHUH XHMHUYECKUX PpEaKIHH, WILTIOCTPUPYIOIIUX
XUMHYECKHE CBOWCTBA C yYETOM MEXAaHHW3MOB NPOTEKaHUsS MAaHHBIX PEaKIUil W TeHETHYECKOU
CBSI3U OPTaHUYECKUX BEIIECTB PAa3HBIX KIACCOB.

4.7. PacdeTHbIe 3a1a4M 110 YPaBHEHUSIM PEAKIIHHA C Y9aCTHEM OPTaHUYECKHUX BEIIECTB.

5. KuneTrnueckue U TepMOJAHMHAMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX
peaxuuit
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5.1 IlpakTuyeckue 3aiaHus Ha OLEHKY HM3MEHEHMSI CKOPOCTH XHMHUYECKOM peakuuu U
HalpaBJIEHUs CMELICHUs PaBHOBECHS C HCIOJIb30BaHueM npuHiuna Jle-Ilatense.

5.2 3amaun Ha pacyeThl TEIUIOBBIX 3(P(PEKTOB XMMHUECKUX PEaKIMUN M ONpeAeTIeHUEe THIIa
peakiuu (1Mo TerioBoMy 3P (HEKTy: IK30- M SHIOTEPMHIECKUE).

6. lucnepcHble CUCTEMBI

6.1. 3agaun HAa TPUTOTOBJICHUE PACTBOPOB.

7. KauecTBeHHble peaKuMH OOHApPY)KEHHMS OPraHMYeCKMX M HEOPraHu4YecKHux
BellecTB

7.1. IlpakTudeckue 3aaHKsl Ha COCTABJIEHUE YPAaBHEHUHN peaklvii 0OHapy>KEHUsI KATHOHOB
I-VI rpymm 1 aHWOHOB, B T.4. B MOJICKYJIAPHON U MOHHOU (popMmax.

7.2. TlpakTHueckue 3aJaHUsi HA COCTAaBJICHUE KAYECTBEHHBIX pEaKIHii OOHapyXeHHS
OpPraHUYECKUX COCIMHEHUH.

9.1. UccenoBanue M1 XUMHYECKUH aHAJIN3 00beKTOB Ouochepsbl

1. TunoBsle pacueTsl IO TEMATUKE SKCIIEPUMEHTA.

2. 3amaud Ha BBIYMCIEHUE CPEJHEr0 3HAYEHUS OSKCIEPUMEHTAIBHBIX JIaHHBIX,
HOTPELIHOCTH.

3. 3aganue «XUMMHUYECKMH COCTaB BOJbI, TUI BOABl U CHOCOOBI €€ NpUMEHEHUs» (C
UCIOJIb30BAaHUEM HOPMATHBHBIX JOKYMEHTOB).

4. 3ananue «B3anuMoCBs3b COCTaBa I10YBbI, THUII [1I0YBBI U €€ HA3HAYCHUS».

3ajgauM Mo pasHbIM TeMaM JMCHUILIMHBI

I. C BapuanTamu oTBETOB

1. B peakmuio, TepMoxumHueckoe ypaBHeHue kotopoir S + O, = SO; + 297 x/Ixk,
BcTynuia cepa maccoi 1 r. KonuuecTBo TemnoThl, BbIAESIUBILIEECS IPU ITOM, PABHO:

A) 9,28 x]JIx

b) 74,25 xJIx

B) 29,7 x]JIx

2. YKaxXuTe COJb, BOJAHBIA PACTBOP KOTOPOU UMEET LIEIOYHYIO CPEely

A) cynbdart kanus

b) xnmopun anoMuHus

B) xap6onat kanus

3. Onpenenute Ha3BaHWE BEUIECTBA, TMIaBHAS IEMb KOTOPOTO COCTOMT M3 YETHIPEX aTOMOB
yTriiepojia, COJIEPKHUT KapOOKCUIIbHYIO TPYIILY M OJIHY JJBOMHYIO CBSI3b, a TAKXKE PAIUKAIbl METHII
Y 3TUJL.

A) 3-meTun-3-3Tun0yTeH-3-0Bast KUCI0Ta

b) 3-metnn-2-3tundyren-3-oBast KHCIOTa

B) 2-metun-3-3tundyren-3-oBas KUCIOTa

daceTHbIE 321241

4. CoctaBbTe XMMHYECKHE (DOPMYIBI JBYXaTOMHBIX COEIMHEHMH: {CHIMLUJA KaJbIus,
ruapup 6apus, cynbpua xenesza (III), oxcua azora (II), okeun amomunus, xaopun xenesa (1),
HUTpHUA Gapusi, okeus pryTtH (1), okcua cypemsl (V); okcua meau (I), xmopun pryru (I11), Hutpun
KaJusi, CUJIMIUA MarHusi, TUApUJ amoMuHus, cyib¢ua cBuHua (II), OpoMun muHKa, OKCHI
yraepoaa (1), okeun xmopa (V); autpun Hatpus, noaua meau (1), okcua xpoma (II), okcua a3ora
(V), runpun Hatpus, xaopua xpoma (I1I), okeun xamus, okeun mbimbsika (I1I), cynedun nunka}.

5. IIpu B3aumoneiictBuu {40; 20; 35} r cmecu {cepebpa U UHKA; IUHKA U MEAU; METU U
Keleza} € COJITHOM KHUCIOTOW Bbyaenwiock {6,72; 2,24; 5,6} n rasa (H.y.). Onpenenute
MaccoBYI0 70110 (B %) {IlMHKa; MeH; >Kene3a} B CMECH.

6.YpaBHSITE OKUCIUTEIEHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{MnOz + H,SO, = MnSO4 + O, + H,0;

Zn + Ko,Cr,0O7 + H,SO4 = ZnS0O, + Cr2(804)3 + K,SO,4 + H-50;

KCIO; + S = KCI + SO} MeTos0M 351eKTpOHHOTO OayiaHca; ONpeIeNIUTe OKUCIUTEIh U
BOCCTaHOBUTEb.
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7. Ompenenure MOJIEKYJSIpHYIO (Gopmyiy yriaeBojopoia, coaepxkamiero {80%; 85,7%;
75%} yrnepona. OTHocuTedbHas IJIOTHOCTH IMAapOB BELIECTBA MO {BOJOPONY; BO3IYXY;
kucnopony} paBna {15; 1,931; 0,5}.

A) C4Hg

B) CyHs

B) CH4

BonpocurenbHbie popMyJIHPOBKH:

8. Kakast macca yKCyCHOW KHCIIOTBI TOTpeOyeTCs Il CHHTE3a dTriianerara maccoi 140,8
r. Bexon a¢upa npumure paBHbIM 80% OT TEOPETHUECKH BOSMOXKHOTO.

9. KakuMm peakTHBOM MOXHO OTJIMYUTH TIUIEPUH OT TtOKO3bI? COCTaBbTE€ ypaBHEHHE
Ka4eCTBEHHOHW peakuy Uit 0OHAPY>KEHUSI MHOTOAaTOMHBIX CIUPTOB HA MPUMEPE IIIULEPUHA.

10. C moMoIpi0 Kakoro peakThBa MOKHO pacrosHaTh rajorenua-uonsl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHHs KaueCTBEHHBIX PEAKLIMH B MOJIEKYJSPHON M MOHHOW (hopMmax. YKakurte
MPU3HAKU PEAKITHIA.

3amauM, Kak M JApyrue IUJaKTUYECKHE 3aJaHMsi, MOTYT BBIIOJHATH OOYYarollylo MU
KOHTPOJMPYIOIYIO GYHKIMHU. Perienne 3aa4 MOXKET OCYIIECTBISATHCSA HA PA3JIUYHBIX THIAX U
JTanax 3aHATHH.

[TpakTUKO-OPHEHTUPOBAHHBIE 3a/aHusi (KaKk TEOpEeTUYEeCKUe, TaK M pacueTHbIE),
HaIpaBJIEHbl Ha pa3BUTUE pE3YJbTaTOB OOYYEHHUS OCHOBHOIO Moayis (pasnenbl: «OCHOBBI
CTpoeHHs BemiecTBa», «CTpoeHUE U CBOICTBAa HEOPraHWYECKUX / OPraHMYECKUX BEIIECTBY,
«KuHeTnueckne U TepMOIUHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PeaKIuii»,
«/lucnepcHble CUCTEMBI») U BBISBICHHE XHMHUYECKOH CYIIHOCTH OOBEKTOB MPUPOJIBI,
IIPOM3BOJICTBA U OBbITA, C KOTOPHIMU YEJIOBEK B3aUMOJICHCTBYET B IPOLECCE MPAKTUYECKOU
JEeSTENIbHOCTH (TPUKIIATHOM MOIYIIB).

[Ipy  w3ydYeHWHM JUCHUIUIMHBI  «XUMHS»  NPAKTHKO-OPHCHTUPOBAHHBIC — 3aJlaHUS
MPUMEHSIFOTCS JJIs1 aKTUBHU3AI[UM y4eOHO-TI03HABATENbHOM JAEATeIbHOCTH O0YYAIOIIUXCS MyTeM
«IIOTPYKEHUS» UX B MPOOIEMbI XUMHUYECKHX MUCCIICJOBAHH, BOSHUKABIINX B UCTOPUU PA3BUTHS
HAYKH, WM UMEIOIINX MPAKTUYECKOE 3HAUCHUE JIJIS YeTOBeKa.

[TpakTHKO-OpHUEHTUPOBAHHBIX  3aJaHuil 1o pasnenam «CTpoeHMe M CBOMCTBa
HEOpPraHMYEeCKUX BellecTBy», «CTpOEHUE U CBOMCTBA OPraHMUECKUX BEIIECTBY.

1. KapGokcurepanusi

HazBanue TeMbl Tema 3.3. ((HpOPBBOI[CTBO HCOPTaHNYCCKUX BCHICCTB.
3HaueHue U MMPUMCHCHHUEC B 6I>ITy 1 Ha ITPOU3BOACTBEC»

PesynbTar 00yueHus O060CHOBBIBaTh 3HAUE€HUE U MPUMEHEHUE HEOPTaHUYECKUX
BEIIECTB B OBITOBOM M MPOM3BOJICTBEHHOH /I€ATEIbHOCTH
YyeJloBeKa UX (PU3NKO-XUMUYECKUMHU CBOWCTBaMU

OO0mume KOMIIETCHIINT OK 01, OK 02

A 3HAKOMO JIM BaM MOHATHE «kapOokcuTepanusi»? B TepaneBTHUECKUX LENIX UCTONb3YIOT
razoobpasHoe BemecTBo. [lo »Tol mnpuuynHEe MNMONOOHYI0 METOAMKY Ha3bIBAIOT «Ta30BbIMU
yKoJIaMM». DTa METOJHMKAa MCIONB3YeTCs IS JICYEHUS CEepJeUHO-COCYAMCTHIX 3a00sIeBaHUil,
MOBBILICHUS 3TACTUYHOCTH KOXKU. [loBBIlIEHHE conepikaHHs 3TOro raza B KPOBH TOBOPUT O
HEKauyecTBeHHOH ¢yHKuuMu kpoBH. Camoe yIUBUTEIBHOE, YTO OHO HCIIOJB3YeTCs B TBEPAOM
BUJIE B NUIIEBON MPOMBIIIJICHHOCTH AJII XpaHEHUS W TNEPEeBO3KU NPOAYKTOB: PBIOBI, Msca,
MOPOKEHOTO.

3ananue

Bbi0epuTe o1MH NpaBUIbHBIN OTBET:

1. O xakoMm BeliecTBe UIET peub?

A) yrieKkucislii ra3

b) kucnopon

B) ammuax
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2. Kaknmu XuMUYE€CKHMH CBOMCTBAMU O0JIaIaeT 3TO BEIIECTBO?

A) KHCIIOTHBIMHU

b) ocHoBHBIMEI

B) amdorepubiMu

3. C ueM MOXKET BCTYINaTh BO B3auMOJieicTBUE?

A) ¢ BOJIO, OCHOBHBIMH OKCHJIaMH, LIIEJI0YaMHU, HEKOTOPBIMU COJISIMU

B) ¢ BOM10#1, KHCIIOTHBIMU OKCHJIAMHU, IIEI0YaMH, HEKOTOPBIMU COJISIMU

B) ¢ Bo110i1, KUCTTOTHBIMH OKCHUJIAMH, KUCIIOTAMH, HEKOTOPBIMU COJISIMU

4. C nOMOILIbIO KaKOT'0 BEILIECTBA €T0 MOXKHO OOHAPYXKUThH?

A) dbenondranenna

B) 6pomHoii BoTBI

B) nzBecTkoBOM BOJIBI

5. TlpuBeaute QakThl, KOTOPHIC JOKA3BIBAIOT OTPHUIATEIHLHOE BIIHMSHHE JTOTO Ta3a Ha
JKEITY0YHO-KUIIEYHBIN TPAKT YeTIOBEKa.

2. lloBapeHnHasi cos1b

Ha3Banue temsl Tema 3.3. «lIpou3BOACTBO HEOPraHMYECKUX BEILIECTB.
3Ha4YeHUE U IPUMEHEHHE B OBITY M HA TIPOU3BOJICTBE»

PesynbTar 00yueHus O00CHOBBIBaTh 3HAUE€HUE U IPUMEHEHNE HEOPTaHUYECKUX
BEIIECTB B OBITOBOM M IPOM3BOJICTBEHHOM /1€ATEIBHOCTH
4eJI0BeKa UX (PU3UKO-XUMHUECKUMH CBOMCTBAMHU

OO01me KOMIIETCHIINT OK 01, OK 02

N3BecTHO, yTO B Mupe A00bIBaeTcsa npumepHo 100 MUIISIMOHOB TOHH MOBAapEHHOW COJIM B
roJ. Ha nuieBble HYKbl pacXOAyeTcsl OKOJIO OJJHOM ueTBepTOM yacTu 3Toro konnyecrna. Kyna
e UJeT OcTalbHas Colb?

[ToBapeHHass COJb COBEpPUIEHHO HEOOXOJuMa IpU MPOM3BOACTBE MSCHBIX U PBIOHBIX
KOHCEPBOB, OHA HCIIOJIB3YeTCS B METAJIyPrMYECKOM OTpaciyd IPOMBIIIIEHHOCTH, IIpU
06pa60TK€ MCXOB U PA3JIMYHBIX KOXK, B IMPOLCCCC MPUTOTOBJICHUA MbLIa, UACT AJIA IOJTYUCHUA
KaJbIIMHUPOBAHHOM COJbI, MpUMeHseTcss B MenuiuHe. OCHOBHOH MOTpeOUTENh COJU —
XUMHUYECKasl OTpacib MPOMBIIIIEHHOCTU. B 3TOl 00nacTtu ucnosab3yercs He TOJIbKO caMa CoJlb,
HO M DJIEMEHTHI, COCTAaBIAIOLIME e€€. B mpolecce anekTponusa ee pacTBopa MOJIy4aroT XJIOp,
BOJOPOJ M enkuil HaTp. M3 pacTBopa enkoro Harpa mojay4aroT TBEPAYIO IIEI0Yb — KayCTHUK.
CoeauHsist BOOOPOJ € XJIOPOM, IIOJYy4YarOT COJSHYIO KUCIIOTY.

3agaHue: cocTaBbTe YPAaBHEHHS, ONMCAHHBIX B TEKCTE PeaKIuii.

3. AneTuyieH

Ha3zBanue Tembl Tema 3.3. «[Ipou3BOACTBO HEOPTraHUYECKHX BEIIECTB.
3HaueHue U MPUMEHEHHE B OBITY U Ha TIPOU3BOCTBEY

PesynpTar 00ydueHus O060CHOBBIBATh 3HAUCHUE U MPUMEHEHUE HEOPTAHUYECKUX
BEIIIECTB B OBITOBOM M MPOU3BOACTBEHHOU JEATEIHHOCTH
YeJIoBeKa UX (PU3MKO-XUMUYECKHUMH CBOMCTBAMU

OO011Ire KOMIIETeHITUU OK 01, OK 02

OaHNM M3 caMbIX PaclpOCTPAaHEHHBIX CIIOCOOOB CBApKH IJIABJICHHEM SIBIISIETCS Ta30Bas
CBapKa, KOTOpas IMPOU3BOAUTCS C OOpa30BaHMEM TIa30BOro IJIAMEHHM B KaHalaX CBApOYHOM
ropenku. OOpa3oBaHHE TIa30CBapOYHOIO IUIAMEHH HEBO3MOXKHO ©0e€3 rasza aleTHIIeHa.
TexHUUecKuil aleTHIIEH MOJIyJaloT U3 KapOuia KaJlbIusl.

3ananmue

1. OObscHUTE, Kakoll (QU3MUECKUIl MOKa3aTeslb MO3BOJSET HUCHOJIb30BATh AllETUIICH IS
CBapOYHbBIX padoT;

38



2. CocTaBbTe ypaBHEHHE peaKlMU MOJIYyYEHHS alleTUIICHA,

3. CocTaBbTE ypaBHEHUE PEAKIIUA TOPEHUS ALIETUIICHA;

4. Bpruncnure o0bEM aleTHIEHa MOJYYEHHOro M3 KapOujga Kaiplus maccoi 128 r,
coaepxkamiero 5% mnpumeced, eciii BbIxoja anetwieHa coctaBisgeT 80% OT TeopeTH4ecKH
BO3MO>KHOTO.

4. Mos104Hasi KHCJIOTA

Ha3zBanue tembl Tema 4.3. «Opranuyeckue BEILIECTBA B
KHU3HEACIATENbHOCTH  yenoBeka.  [Ipow3BoacTBO
MPUMEHEHUE OpraHUYECKUX BEILIECTB B
MIPOMBIIIJICHHOCTH

PesynbraTr 00ydenus OO0OCHOBBIBaTh 3HAYEHUE U TPUMEHEHHUE OPTaHUYCCKUX

BC€IICCTB B OBITOBOM H HpOHSBO,HCTBeHHOfI JACATCIIBHOCTH
YCJIOBCKA UX (bl/ISI/IKO-XI/IMI/I‘IeCKI/IMI/I CBOMCTBaMH

OO0111e KOMIIETEHIIUN OK 01, OK 02

[TpoMeKyTOYHBIM MPOJTYKTOM OOMEHA Y TEIJIOKPOBHBIX KHBOTHBIX SIBJISCTCS MOJIOYHAS
KHCJIOTA. 3amax 3TOW KHUCIOThl KPOBOCOCYILIME€ HACEKOMbBIEC YIIABIMBAIOT HA 3HAUYUTEIbHOM
pacCTOSTHUMU.

3ananue

1. [Touemy Hacekombie (KOMaphl) OBICTPO HAXOJSAT CBOIO KEPTBY?

2. YcranoBute (popMyity MOJOYHOW KHCIOTBI, KOTOpas MOMOTraeT HACEKOMBIM HaXOJUTh
TETJIOKPOBHBIX KUBOTHBIX, €CJIM MACCOBBIC JIOJH JJIEMEHTOB B HEH COCTABJISIOT: YIJiepojaa —
40,00%, Bogoponaa — 6,67%, kucnopoaa — 53,33%.

3. CocraBbTe CTPYKTYypHYIO (OPMYIIy MOJOYHOH KHCIOTh. HaszoBHTE KHCIOTY TIO
HomeHknarype MIOITAK.

4. Ha OoCHOBaHMM CTPOEHHUS MOJIOYHOM KHCIIOTHI CHENaliTe BBIBOJ O €€ XUMHUUYECKHX
CBOMCTBAx.

5. Haiigute B WHTEpHETE WM JPYTHX HCTOYHUKAX HHGPOPMALMIO O MPUMEHEHHH
MOJIOYHOM KHCIOTHI.

5. Kene3HbIi KouenaH

Ha3Banue Tembl Tema 5.1 Kunernueckue 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHYECKHUX PEaKUi

Pe3yJ'IBTaT 06y‘ICHI/I$I XapaKTepI/ISOBaTB KHHCTHUYCCKUC 3aKOHOMEPHOCTHU
MPOTCKAHUA XUMHYCCKUX peaKuHﬁ

OO01Ire KOMIIETeHITUU OK 01, OK 02

3HaHWe BJIMAHUS PasIMYHBIX (PAKTOPOB HA CKOPOCTH XHMHYECKOW PEAKIUH IIHPOKO
MMPUMCHACTCA B INPOMBIIIJIICHHOCTH. HaHpI/IMep, nepBasa CTaausa MOJTYUCHUS CepHOﬁ KHCJIOTHEI B
IMPOMBIINIJICHHOCTH - 00K JKEJIE3HOTO KOoJIye1aHa

4FeSz(TB) + 1102@) = 2Fe203(TB) + 8802@) +Q

3amanmue:

[Ipenokure MUHUMYM 2 (aKTOpa, KOTOPbIE MOTJIM OBl YBEJINYUTH CKOPOCTH XHMUUYECKOM
pCaKkmuu.

2.2. OueHo4HbIe CpeaCTBa PYy0e:KHOro (TeMATHYECKOr0) KOHTPOJS IO JUCIHHUIINHE
«XumMush»

PyGexxHbIii (TeMaTH4eCKHii) KOHTPOIbh MO JUCIHHUIUIUHE «XHUMHUS» MPOBOAUTCA B Qopme
KOHTPOJIBHBIX pPa0OT IO pa3jesiaM OCHOBHOTO MOMAYJIS Ha OTIEIBbHBIX 3aHATHAX, KEHCOB U
yueOHO-UCCIIeIOBATEIbCKIX TPOSKTOB.
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2.2.1. KonTpoJbHbIe padoThl N0 pa3aejiaM
KonTponbHble paboThl MO XUMHUHM Kak OIEHOYHBIE CPEICTBA PYOEKHOrO KOHTPOJIS

3aBEpLIAIOT U3yUYEHUE TEMATUYECKUX Pa3JI€]IOB OCHOBHOTO MOYJIS.
Pazgen 2. Xumuueckue peakuuu. KonrpouabHasi padora «CrTpoeHHMe BeliecTBa W

XHMHYECKHE PeaKIIum»
KonTpoabsHnasi padora B popme TecToBbIX 3aganuii (I).

1.OT™MeThTE CXeMBbl TOMOT€HHBIX PEAKIIUA:

a) 4P +50,—;

0) 2H; +O,—;

B) 2H,S+ SO,—;

r) 2NHs+ H2SO4—.

2.0TMETbTE CXEMBI T€TEPOTCHHBIX PEAKIUI:

a) Cut Bry—;

6) C + HyO—;

B) 3Hy+ CO—;

r) CH30H + H,SO4—.

3.0T™MeThTE CXEMBI peaKluii 3aMEIICHHUS:

a) Cut 2AgF—;

0) P,Os +2 HNO3—;

B) 2Al+ Fe, 03—,

r) CoHgt Bro—.

4.0TMeThTe CXEMBbI PEaKIMii oOOMeHa:

a) HyO+ Cly—;

6) HCI+ NH3—;

B) CoHo+ Hr—;

r) CuO + HpSO4—.

5.0TMeThTE CXEMBI PEAKIIUN TPUCOCTUHECHHUS:

a) Zn(OH),+ 2NaOH—;

6) 2 FGC12+ Clz—);

B) Cu(OH),+ 2HCI;

r) Fe+ +2AgNO3—.

6.Kakue peakuuu sBISIOTCA SK30TEPMUUECKUMU:

a) CHy+ 20,=CO2+ 2H;0;

0) S+ O,=S0Oy;

B) N+ O=2NO;

r) 4P +50,==2P,0s.

7.Kakue peakiuu aBistOTCS Y3HAOTEPMUYECKUMU:

a)2KClO3= 2KCI+30y;

0) 4NH3z+ 50,= 4NO+ 6H,0;

B) 2NaOH + H,SO4= Na,SO4+ 2H,0;

r) SO3+ H0= H,SO,.

8.0TMeThTe CXeMbI HEOOPATUMBIX PEAKIIHIA:

a) CuO + HySOs—;

6) KCl+ HBr—;

B) CHyt 20,—;

r) 4P + 30,—>.

9.Ilpu cropanuu 1 monb rpaduta B m30bITKE KUCTOpoAa Beinensercs 393,5 kK TeTIOTHI.

Kakyto maccy rpaduta Hy>KHO C3Ke4b, YTOOBI BeIIENUI0Ch 7870 KJ[K TETIOTHI:

a)110r;

0) 120

B) 240 r;

r)393,5r
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10.ITpu cropanuu 1 r Bonopona Beiaensiercsa 143 k/x sneprun. Ternooii apdext
JTAaHHOW XUMHUYECKOU PEeaKU PaBEH:

a) 286 kJIx;

0) 362 kJIx;

B) 572 x/Ix;

r) 623 xJIx.

3agaHus 17151 NMCbMEHHOM KOHTPOJbHOM padotsl (II).

1. TlpuBemute GOpPMYINBI CIEIYIOIMIMX BEIIECTB: TUAPOKCUI KaaMmusi, HUTparT Oapwus,
HuTpua Kambnus, cynbua cBuHna (II), oxcung memu (I), TUAPOKCOHHTpAT ATFOMUHUS,
JTUTHIIPOKCOHUTPAT AMIOMHUHUS, TUAPOCYIb(YUI HATPUS, JUTUIPOAPCEHUT KaTHsL.

2. Hanmmure ypaBHEHUs peakiuil:

a) OKCHU/JI aJIFOMUHHUSI C CEPHOM KUCIOTOM

0) OKCHJ1 HaTPUsl C COJITHOM KUCIIOTOM

B) okcuaa meau (I) ¢ okcuaom azora (V)

) okcuaa kanust ¢ okcuaom cepsl (VI)

3. CocraBbTe ypaBHEHHE THIIpOJN3a (MOJEKYJSpHBIC, MOJHbIE U COKpAIICHHbIE MOHHO-
mogekyssipubie) Cra(SO4)3. Kak mporekaer ruaposin3: 1Mo KaTHOHY, aHHOHY WJIM 110 KaTHOHY U
aQHUOHY?

4. K 140 r cnnaga, coxepxamero 20% mean u cepedbpo, nodasunu eme 10 r cepedpa.
KakoBa MaccoBas 1011 Mel1 B MOJTYYEHHOM CIliiaBe?

Pa3znesn 3. Crpoenue m cBoiicTBa Heopranmyeckux BemectB. KonTposbHasi padora
«CBOMCTBA HEOPraHUYECKUX BEIECTB)

KonTposbHnas pabora B popme TecToBbix 3aganuii (I).
1.Okcun cepsl (IV) BbicTynaeT Kak KUCIOTHBIA OKCHJI B PEAKIUH C:

a) CEpOBOIOPOIOM;

0) BOJIOI;

B) KHCIIOPOJIOM;

T') OKCHUJIOM HATpPHSL.

2.Kakue OKCHJIBI SIBJISIFOTCS] KHCJIIOTHBIMH
a) okcup mapranma (VII);

0) OKCHJI aTFOMUHHUS;

B) okcun azoTa (V);

r) okcup mapranua (II).

3.Kakue okcuibl SBISIOTCS OCHOBHBIMU:
a) oKkcuJ OeprILIns;

0) OKCHT MarHus;

B) okcuna meau (11);

r) okcup xpoma(VI)

4.B Kakux peakimsx

okcua meu (II) mposiBrsieT cBOMCTBa OCHOBHOTO OKCHJIA:
a) CuO+ Hy—;

6) CuO + HCl—;

B) CuO + CO—;

r) CuO + H2SO4—

5.Kakue okcuabl SIBISIOTCS OCHOBHBIMM:
a) OKCH/JI IINHKA;

6) oxcua xpoma (III);

B) OKCHJI KaJlus;

r) okcuj xenesa (II)

6.0Oxcun meau (II) moxer pearupoBaTs c:
a) BOJIOPOJIOM;

0) oxcuaom yriaepona (I1);
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B) OKCUJIOM HaTpHs;

T') BOJIOM.

7.0kcun kpemuus (IV) pearupyer c:

a) H,0;

6) HzSO4;

B) HF;

r) NaOH

8.Kakue okcupl BISIOTCS KUCIOTHBIMU OKCHUIAMHU:

a) CrO;

6) Cr,03;

B) CrOs;

F) SO3

9.KuCIOTBI —3TO 3MEKTPOJIUTHI, IPH TUCCOLHAIINN KOTOPHIX B BOJHBIX PacTBOpax
00pa3yroTcs B KaueCcTBE KATUOHOB TOJIBKO:

a) KaTUOHBI AMMOHHSI;

0) TUIPOKCUI-HOHBI;

B) aTOMBI BOAOPO/a;

T') HOHBI THIPOKCOHUSI.

10.Camoii cunbHOM KMCIOTON U3 NEPEUNCIEHHBIX HUKE SBISETCS:

a) H>S;
6) HzSOg;
B) HBr;
r) HF
3amaHus 1J151 TUCbMEHHOH KOHTPOJIbHOH PadoThI
1. MaccoBbie 7071 OKCHJIOB HATpHUsA, KaJbIUS W KPEMHHS B OKOHHOM CTEKJIC

coctaBiisitor coorBerctBeHHo 13,0, 11,7 u 75,3%. KakuM MOJISIPHBIM OTHOILLIEHHEM 3THX
OKCHJIOB BBIpaXkaeTrcss coctaB crekna?CocraBpre (OpPMYJIBl KHCIOT, COOTBETCTBYIOIIMX
okcuaam, 1 HazoBute ux: SO, Se0,, P,03, MnO:s.

3. IIpu momoIM Kakux peakluidi MOKHO OCYIIECTBUTh MPEBPAIICHHUS:

CuCO3; — Cu(HC03)2 — (CuOH),CO3 — CO,

Pa3znean 4. Ctpoenne u cBoiicTBa oprannvyeckux BeulecTB. KoHTposbHas padorta
«CTpoeHHe M CBOWCTBA OPraHUYeCKHX BEelIeCTB

Temaruueckuil KOHTpPOJIb OCYIIECTBIsieTCS MeTofoM TectupoBaHus (I) umu B gopme
NUCbMEHHOW paboThI, BKIIOYAIOLIEH MpakTHyeckue 3afanus u 3aaauu (II).

KonTtposabHnas padora B ¢popme TecTtoBbIxX 3aganuii (I).

1. BemectBo, cocTaB KOTOPOTO BBIpaXKeH MoJieKyJsipHOU dopmynoit C3Hg oTHOcHTCs K
KJIaccy:

1) apenbl

2) amKaHbI

3) anKeHsl

4) amKUHBI

2. HaszBanwe BeriectBa, popmyia koroporo: CH3z-CH(CH3)-CH,-CH,-OH

1) 6yranon-2

2) IeHTaHO-2

3) 2-meTunOyraHon-4

4) 3-metunOyTanoi-1

3. BemectBo, nmeromree popmyny CH,=CH, Ha3bIBaeTCs:

1) Tomyon

2) 3THIIeH

3) rnuuepuH

4) nponaxon
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4. BemiecTBo, Ha3BaHKE KOTOPOTO MPOMUOHOBAs KUCIIOTa, UMEET (popmyiy:

1) C2H5OH—)—)

2) (CH3)NH

3) CH3-CH,-COOH

4) C3HyOH

5. [Ins ankaHOB XapakTepHA peakus:

1) npucoenunenus Hp

2) XJIOpUpPOBaHHUSI HAa CBETY

3) obecuBeunBanus pactsopa KMnOq

4) moauMepHu3aIuu

6. Meranon pearupyer c:

1) HaTpuem

2) Boj0it

3) Bogopoaom

4) MmeTaHOM

7. YKcycHas KUCIIOTa BCTYMAET B PEAKIUIO C:

1) AgNO3

2) NaCl

3) Na,CO3

4) H,0

8. BepHbl /11 yTBEPKACHHUS:

A. AMUHBI TPOSBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI IPOSBIISIOT TOJBKO OCHOBHBIE CBOICTBA

1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHbI 00a yTBEPKIEHUS

4) HEBEpPHO HU OJTHO U3 YTBEPKIACHUN

9. Ypasuenue xumuueckoit peakiun C,Hg+Cl,—C,HsCI+HCI siBnsiercst:

1) peakmueil 3amenieHus, IPOTEKAIOLIEH 10 paluKaJIbHOMY MEXaHU3MY

2) peakuueil NprucoeIMHEHNs, TPOTEKAIOLIEH M0 paJuKaIbHOMY MEXaHU3MY

3) peakuuei 3aMenieHus1, TPOTEKAIOIEH 10 HOHHOMY MEXaHU3MY

4) peakuueil mprucoeIMHEHNs, IPOTEKAIOLIEH 10 HOHHOMY MEXaHU3MY

10. B peakumio «cepeOpsiHOTO 3epKaja» (C aMMUAYHBIM PAcTBOPOM OKCHAa cepedpa)
BCTYIIAET:

1) aTanon

2) rIoKo03a

3) rnuuepuH

4) kpaxman

11. YcraHoBuTE COOTBETCTBHE MEXAY Ha3BaHMEM BELIECTBA M KJIAaccoM (IpymHmoi)
OpPraHUYeCKUX COeTMHEHUH, K KOTOPOMY(-0ii) OHO MPUHAIIEHKHUT.

HasBanmne BemecTBa

A) CH;COOH

b) CH3-CH,-CH3

B) CHZZCH'CHZ'CH?,

I') CH3-CH,-OH

Kiacc opranndeckux coenHEeHUN

1) onHOATOMHBIE CTUPTHI

2) yriaeBoIbl

3) kapOOHOBBIE KHUCITOTHI

4) apomMaTU4ecKue yrieBo10pOIbl

5) HenpeaenbHbIE YTIIEBOAOPO/IbI

6) npenebHbIE YIIEBOAOPOABI
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12. B cxeMe npeBpalieHui

1500°C Caxkt +Br,

CH4 — Xl — 0OeH3o0s1 — Xz

BelecTBaMu X1 U X2 COOTBETCTBEHHO SIBJISIOTCS:

1) auerunen

2) aTUIIeH

3) 6pombeH30n

4) x10pOeH30

5) dbenon

6) IUKJIOTEKCaH

13. Onpenenure MosieKyIsipHyio (opMyIiry BemiecTBa, coaepxkamero 37,5% yriepona,
50% xucnopona u 12,5% Boaopona. OTHOCUTENbHAS IJIOTHOCTh MapoOB 3TOr0 BEIIECTBA IO
BOJIOPOJY paBHa 16.

1) CH3;0OH

2) C,HsOH

3) HCOOH

4) CgHsOH

14. CxonpKo TUTPOB BOAOpoIa noTpedyercs st oopazoBanus 10,2 T 3TUIOBOrO cupTa
U3 aleTalberuaa, €CJIu BhIXO NPOAyKTa peakiuu coctabiset 80%?

1)6,2 n

2)3,1n

3) 12,75 n

411,20

3aganus AJ151 NMCbMEHHOH KOHTPOJIbHOM PadoThI

1. Jaiite Ha3BaHHS OPraHUYECKHM COCIMHEHUSM TIO XHUMHYECKUM (OpMysiaM C
MCIIOJIb30BaHNEM TPUBHUAIBHON MIIH MEXKAYHAPOAHONU CUCTEMATUYECKON HOMEHKIIATYPBI:

a) C2H5OH

6) (CHs)NH

B) CH3-CH(NH,)-COOH

F) C3H9N

)1) CH3CH2HC:O

e) CeHsCH,OH

2. CocTaBbTe TIOJIHBIE U COKpAIICHHBIE CTPYKTYpPHBIE (POPMYIIbI OPTaHUYECKUX BEIECTB
OTJIETBHBIX KJIACCOB MO UX HAa3BaHHSIM B COOTBETCTBUU C MEXKYHAPOIHON HOMEHKIATYPOH:

a) MeTUI0€H3071

0) aHUITUH

B) 3-MeTunOyTaHaib

T') IUKJIOTeKCEH

n) Oyranuen-1,2

e) 2-MeTuimnponanos-1

x) OyTtuH-1

3) aMUHOYKCYCHasl KUCIIOTa

3. CocTaBbTe YypaBHEHMS] XMMHUYECKUX PEAKIUI COTVIACHO CXEME IIPEBPAILICHMI:

1500°C Car +Br

CH; —» X3 — X5 — X3

VYKaKUTE TUIT 1 MEXaHU3M PEaKIuH, HA30BUTE 00pa30BaBIIMECS BEIECTBA.

4. Omnpenenute MOJEKYJSIpHYIO (GOpMYTy BemiecTBa, conepxkamero 37,5% yriaepona,
50% xucnopoga u 12,5% Bogopoaa. OTHOCUTENbHAsI MIOTHOCTH MAPOB 3TOrO BELIECTBA IO
BOZIOpOAY paBHa 6.

5. CkonbKO JUTPOB BOJOpoaa moTpedyetcs ans obpazoBanus 10,2 T 3TUIOBOTO CHHpTa
W3 areTaibIerua, €CIu BbIXO MPOyKTa peakiuu coctaBisieT 80%?

Paznen 5. KuHernyeckue M TepMOJUHAMHUYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUSA
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xumMuuyeckux peaknuil. KoHTponbHas paGora «CkopocTh XHMHYECKOH peakuuu |
XMMHYeCKOoe PABHOBECHE»
KonTpoubnas paGora B popme TectoBbix 3aganmii (I).

1. dakTop, HE BAUSIOMIUNA HA CKOPOCTh XMMUYECKON pEaKIINHU:

1) Karanusatop;

2) Uarudurop;

3) ®opma peakIIMOHHOTO COCY/Ia;

4) KoHLIEHTpaluyi pearupyromux BeLiecTB;

2. Kunernueckoe ypasaenue i peakuuu C + CO, = 2CO umeer BUI:

1) v = k[C][CO;];

2)v= k[COzl;
3) v =Kk[CO]5;
4) v =KIC];

3. C yBenuyeHHeM KOHIEHTpPALMU KUCIOpoJa B 3 pa3za CKOPOCTb XMMHUECKON peaklMu,
ypaBHeHue kotopoit CHy + 20 = CO + 2H,0:

1) He usmenurcs;

2) YBenuuutcs B 3 pasa;

3) YBenuuutcs B 9 pas;

4) YMmenpiures B 6 pas;

4. C yBenuueHueM JaBieHUS B 3 pasza CKOpocTh mpsMoil peakuumu Ny + O = 2NO
BO3PACTET:

1) B 9 pas;

2) B 6 pas;

3) B 3 paza;

4) He uzmenurcs;

5. CKOpOCTh peakIy MEeXKAY OKCHIOM MEJIU U COJISTHON KHCIOTON YBETUUHUTCS MIPH:

1) [ToBbIIeHUE NaBIICHMUS;

2) YBenu4eHUU KOHLIEHTPAIUU KUCIIOTHI;

3) [NoHmxeHun TeMIIEpaTyphl;

4) o6aBneHnn KaTalnu3aTopa;

6. OT yBeIMUYEeHHS TIONIAIH TTIOBEPXHOCTH COMPUKOCHOBEHUS PEAarupyIONINX BEIIECTB HE
3aBHCUT CKOPOCTh PEAKIMH:

1) Maruus ¢ cepHOil KUCIIOTOM;

2) A3oTa ¢ BOJOpOJIOM;

3) Oxcupa KajabIus ¢ BOAOH;

4) Kanp1us ¢ KUCIOPOAOM;

7. YBenuueHUIo CKOpocTH mpsiMoit peaknmu N2 + 3H, = 2NH3 cocoOcTByeT:

1) VBenuueHune KOHIIEHTPAIIMHA aMMHAKa,

2) [IpoBenenue peakliuy B IPUCYTCTBUHU JKEJI€3a;

3) [IpoBeneHue peakuu B cocye OOIBIIETO 00beMa;

4) YMeHblIeHHE KOHIEHTPAIlUU a30Ta;

8. CKOpOCTh peakluy a30Ta ¢ BOJOPOJIOM YBEITHUUTCS MPH:

1) Ucnonp30BaHnuU KaTanus3aTopa,

2) Ilpu NOHMXEHUU TEMIIepaTyphl;

3) [Ipu moHMXEHUH TaBJICHHUS;

4) Ilpu ucToNb30BaHUN UHTHOUTOPA;

9. Cxopoctb peakiuu nuHka ¢ 0,1%-oit cepHON KMCTOTON YBEIUUUTCS TIPU:

1) YBenuueHuu 1aBieHus;

2) U3menpueHnH IMHKA,

3) Pa3baBnenuu pacTBopa KUCIOTHI,

4) OxnaxaeHUN pacTBOpa KUCIOTHI;

10. Cxopocts peakiun FeS + 2HCI = FeCl, + H,S1 yBenuuures npu:
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1) Pa3z6aBnenun pacTBopa KHUCIOTHI,

2) YBenuueHuu JaBJICHNUS;

3) loGaBiieHnn KaTaan3aTopa;

4) Usmenvuenuu FeS;

11. Cxopocts peakinun CaCO3+ 2HNO3z = Ca(NO3),; + H,0 + CO,1 noHusurcs npu:

1) [ToBbIIICHUN TEMIIEPATYPHI;

2) IloHn>xeHUu J1aBJICHUS;

3) [1oBbIICHUY TaBJICHHUS;

4) PazbaBiieHNH pacTBOpa KUCIOTHI

3aganus AJ151 NMCbMEHHOUH KOHTPOJbHOH padoTsl (I1).

1. Peakuust npotekaer no ypaBuenuto 2A + B = C + 2D. HauanpHas KOHILIEHTpauus
BemecTBa A paBHa 0,89 monw/a, a yepe3 15 ¢ — 0,63 Moib/1. BerunciauTe cpeaHior CKOPOCTh
peakiuu.

2. TemnoBoit 3(hdexT peakuu B3aMMOJCHCTBHS KPUCTALINYSCKOTO AIOMUHHUSA C
razoobpasusiM xyopoMm paBeH 1408 k/[x. 3anumuTe TEPMOXMMHYECKOE YpaBHEHHE 3TOU
pPEaKIuu U OIpe/IeIUTe MacCy allfOMUHUA, Heo0XoaumMoro [t noiaydeHus 633,6 k> TErIoTs ¢
UCIIOJIb30BAHUEM TOM PEAKIUU.

3. Ilepeuncnute GakTophl, KOTOpPBIE OYAYT CMEIIaTh MOJIOKEHHE PABHOBECHUS B CUCTEME
BIIPABO:

1) CO, ot C " = 2CO ")~ Q

2) 2CO ot O, ) = CO,+Q

3) H, mt Cl, ) <& 2HCI ot 184,5 x/Ix

Paznen 6. ucnepcuble cucrembl. KonTpoabhnassi padora mo teme «/ucnmepcHblie
CHCTEMBbD»
KonTposbHas pabora B popme TecToBbix 3aganuii (I).

1 KomtonaHbie cucTeMbl OTHOCATCS K:

a) TeTepOreHHbIM; 0) TUCIIEPCUOHHBIM; B) TOMOT€HHBIM

2 T'ereporeHHas cucTemMa, B KOTOPOM MAMCIIEPCHOHHAs CpeAa SBISETCS Ta30M, a
JUCTiepcHast

(haza KUAKOCTHIO HA3bIBACTCS:

a) SMyJibcust; 0) TUAPO30IIb; B) a3p030JIb.

3 Komnonanas yactuna( rpanyna), o0pa3zyercs COrJacHO ypaBHEHUIO PeaKkIuu

AgNO3 + HCluz6 =AgCl +HNO3 umeer 3apsin:

a) MOJIOKUTENBHBII; 0) OTpUIIaTEIbHBIN; B) HYJIEBOU.

4 Haubosnee pacnpOCTpaHEHHBIM METOI0M OYUCTKU KOJJIOMJIHBIX CUCTEM SIBJISIETCSI:

a) quanus; 0) Koarynsuus; B) NENTH3AIUS.

5 Ecnu nucnepcuonHast cpena TBepaas, a qucnepcHas (asa razoo0pasHasi, TO CUCTEMY

Ha3bIBAIOT:

a) SMyJibcuu; 0) TBEp/bIE MEHBI; B) B3BECHIO.

6 CriocoOHOCTD 30J1€l COXPaHSTh CTENEHb TUCIEPCHOCTH HOCUT Ha3BaHUE:!

a) TEPMOJAMHAMUYECKON HEYCTOMYNUBOCTH;

0) arperaTMBHOM yCTOMUMBOCTBIO;

B) TEPMOJIMHAMUYECKON YCTONYUBOCTHIO.

7 Kak BiusieT Ha cTeneHb AUCCOLMAuK pa3daBieHue?

a) yBeIMYuBaeTcs; 0) yMEHBIIACTCs; B) HE BIIHSET.

8 KoHileHTpanust HOHOB BOAOPO/Ia B LIEIOYHOM cpefie:

a) H'<7;6) H>7; B) H'=7

9 Uto 3HAYMT pacTBOP IITFOKO3bI ¢ MaccoBo# goneit 0,157

a) B100r pactBopa 85T BOAbI 1 15 T TIIFOKO3HI;

6) B 100r pactBopa 15 r raroko3sl u 100r BOJbL;

B) B 90r pactBopa 151 rimoko3sl u 90T BOAbL.
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10 McTrHHBIN pacTBOp OTIMYAETCSA OT KOJUIOMAHOTO:

a) KOHIIEHTpAIKE; 0) MIOTHOCTHIO;

B) pa3MepaMu 4acTULl PACTBOPEHHOI'O BELIECTBA.

11 OT uero 3aBUCUT OCMOTHYECKOE JaBJIeHHE OEIKOBBIX PACTBOPOB?

a) OT MOJICKYJISIPHON Macchl Oelnka; 0) OT 3apsiia Oernka;

B) OT YKCJIa PACTBOPEHHBIX MOJIEKYIL.

12 Kaxkoii u3 mpeJCcTaBIeHHbBIX pacCTBOPOB 001agaeT Oy(epHbIMUA CBOWCTBAMMU:

a) pacTBOP TIJIIOKO3bI; 0) pacTBOp XJIOpUAA HATPUS,

B) pacTBOP YKCYCHOH KHCJIOTHI + aleTaT HaTpusl.

13 Yemy paBen pH 0,001M pactBopa CONSAHOM KUCTOTHI:

a)1;06)3

14 Kak 3apspkeHa KOJUIOMIHas YacTUlla Mulesia?

a) OJIOKHUTEIHHO; 0) OTPULIATENHFHO; B) SJIEKTPOHEHTPAIBHO.

15 Jlns 3o0ma wmonmuaa cepeOpa MOJYYEHHOTO B3aMMOJCWCTBUEM H30BITKA HUTpaTa
cepebpa u

MOINJIA KaJIHsl, KOATryJISIIIUI0O MOTYT BBI3BATh:

a) aHUOHBI AJIEKTPOJINTA; 0) KATUOHBI JIEKTPOJIUTA,

B) HEUTpaIbHBIE MOJIEKYIBI.

3agaHus 119 NMCbMEHHOM KOHTPOJIbLHOMH padorsl (II).
KonTponbHast paboTa COCTOUT U3 ABYX YacTei:

1. K pactBopy, cocrosimemy u3 40 r Boas! u 15 r conu, no6asunu 70 r Boas u 10 T
TOM e CoJIi. BbluncinuTe MaccoByIO /10110 COJIU B MOJIyYEHHOM pacTBope?

2. Kakas macca ¢ochopnoii xucnorsl cogepxurcs B 150 mu 0,7M (0,7 mounb/m)
pactBopa?

3. [InoTHOCTH pacTBOpa CEpHOW KHUCIOTHI ¢ MaccoBou noneit 35% pasna 1,260

r/cm3. Onpenenute KOHIEHTPAIMIO TOTO PACTBOPa B MOJIb/JI.

2.3. OneHo4HbIe CPeACTBA MPOMEKYTOYHOH ATTECTAMH MO0 TUCHUIINHE « XUMHUI»

[IpoMexyTouHass arrecTalyss 0O JUCHUIUIMHE «XHUMHS» MNpPOBOJUTCS B  (opme
Tu(hepeHIIMPOBAHHOTO 3a4eTa.

Kasx b1t 5x3aMeHaIMOHHBIA OUJIET COCTOUT U3 TPEX 3aJIaHUA:

1) TeopeTnyeckoe 3aJaHle B BUJE BOIIPOCA U3 TEOPETHUYECKOTO COIEPKAaHUsI OCHOBHOIO U
IIPUKJIIATHOTO MOJYJIEH;

2) mpakTH4ecKoe 3aJaHue (COCTaBlICHHE YpaBHEHHH XMMHUYECKUX PEakIHi ¢ ydyacTHeM
HEOPraHMYECKUX WJIM OPraHWYECKUX BEUIECTB, B T.Y. LIETIOYEK MPEBPALIECHUI U KaueCTBEHHBIX
peakuuii oOHapy>KeHHsI; XUMHUECKUX (POpMYJT HEOPraHUYECKHX M OPraHMYECKUX BEIIECTB, B T.U.
CTPYKTYPHBIX; 3a/1aHUs 110 HOMEHKJIAType HEOPraHMYEeCKUX U OPraHMYECKHX BEIECTB; OLIEHKA
WU3MEHEHHS CKOPOCTM XHMHMYECKOM pEakLMWd U HaAIpaBJICHUS CMELICHHUS paBHOBECUS C
ucnonp3oBaHueM npuHnuna Jle-lllaTenbe; oleHKa XMMHUYECKOro cocTaBa W OOOCHOBaHUE
IPUMEHUMOCTH 00BeKTa OMO- UM TeXHOC(EPHI U T.11.);

3) pacueTHas 3ajada (pacyeThl 10 YpaBHEHHIO XMMHYECKHX PEaKIMi, pacdyeT MaccoBOU
J0AM  (Macchl) XMMHUYECKOTO 3JIeMEHTa (COeIMHEHMs) B MOJIEKYle (CMECH); OmpeieNeHHe
npocteiiimeid GopMynbl OpraHMYECKONM MOJIEKYINbI, HUCXOMAsl M3 3JIEMEHTHOro coctaBa (B %);
pacyeTbl TEmIOBbIX 3((HEKTOB XWMHUYECKHUX peakiuil; pacyeTsl 3aBUCHUMOCTH CKOPOCTHU
XUMHUYECKON pPeaKIMK OT KOHLIEHTPAIK U TEMIEePaTyphl U T.11.).

3ananme 1.

Kakoil pacTBOp HCHOJB3YIOT I KAa4eCTBEHHOM pPEKIMM ONPEAEICHUS XJIOPHUIOB,
O6poMuoB, Hoaunos? Hanumure ypaBHeHHs peakluid 1 000CHYITE OTBET.

3aganue 2.

Jlana cxema npeBpaleHui.

C,HsOH A203:400°_, 51 KMnO4, H20,020°_, s HBr (136, t_, 3 &, npy — s —yCH,0

[Tponummre Bece peakuy U onpeaennTs Bemecrsa X1, X2, X3.
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3aganue 3.
OnpenenuTe MacCOBBIC JOJU XUMHUYECKHX 3JIEMEHTOB B okcuje amoMmuaus Al,Oz u
BBIpa31/ITe HX B HpOI_IeHTaX.
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