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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATE/IbHON YYEBHO! JUCIIUIIAHBI OY 1. 07 «XUMUS»

1.1 Mecro AMCHUIUVIMHBI B  CTPYKType OCHOBHOH TmpodecCHoHa/ILHON
oOpa3oBaTe/IbHON MPOrpaMMbI
OO61ieobpa3oBartenbHast yuebHasi AUCIUIUTMHA « XUMUs» U3ydaeTcss Ha 6a30BOM ypoBHe

B 00meoOpa3oBaTe/ikHOM IWK/Ie y4eOHOTO TJlaHa OCHOBHOM  TpPOQeCCHOHATBHOM
obpa3oBaTe/ibHOM TporpaMmsI crietiaabHocTH 40.02.04 FOpucpygeHtus

1.2. Ilesn ¥ 3ajauM AMCHUIUIMHBI — TPeOGOBaHMA K pe3y/ibTaTaM OCBOEHHUs
JAUCLMIIIMHBL:

1.2.1. llesu ¥ 3a/jauM JUCHMIIUHBI

dopmHupoBaHWe Y CTY[IEHTOB TMpEACTaB/IeHHUSI O XUMHYECKOW COCTaBJistoLel
€CTeCTBeHHOHAYYHOM KapTWHbI MHpPAa KaK OCHOBBI TIDUHSITUSI PelieHWd B >KU3HEHHBIX U
MPOKM3BO/ICTBEHHBIX CUTYyalUsiX, OTBETCTBEHHOTO TIOBe/IeHUs B IPUPOHOMU cpefie.

3agauu AVCIUIUIAHBI:
1) chopmupoBaTh TOHMMaHHE 3aKOHOMEDHOCTEH TPOTEKAHHSI XMMHUECKHUX TIPOLIECCOB U
SIBJIEHUM B OKpY’Karwolllel cpefe, LIeJIOCTHOM HAyYHOM KapTWUHbI MHpa, B3aUMOCBSI3U U
B3alMO03aBUCUMOCTH eCTeCTBeHHBIX HayK;
2) pa3BUTb yMEHHsl COCTaB/JSTH (POPMYyJ/ibI HEOPraHUUECKMX W  OPraHUUYEeCKHX BEIIeCTB,
ypaBHEHUsT XUMHUECKUX PeakI[iil, OOBbSCHATh WX CMBICJ, WHTEPIPETUPOBATh Pe3y/IbTaThl
XUMHUUECKUX IKCTIePUMEHTOB,
3) chopmMupoBaTh HaBBIKU TIPOBeleHUsS TPOCTEMIINX XUMHUECKHX 3KCIepUMeHTaIbHBIX
UCC/ieloBaHU ¢ coOmoleHeM TipaBu  Oe3omacHOTo oOpaijeHWss C BelljeCTBaMU U
sabopaTopHBIM 000pyI0BaHUEM;

4)  pa3BUTb YMeHUs UCIIO/b30BaTh MHGPOpPMAI[MI0 XWMHUUYECKOTO XapakTepa W3
Pa3IMUHBIX UCTOYHUKOB;
5) cdopmMupoBaTh yMeHHsi TIPOTHO3UPOBATb TIOCTEJCTBUS CBOeM  JesSTeNbHOCTU U
XUMHYeCKUX MPUPOIHBIX, OBITOBLIX U MPOW3BO/CTBEHHBIX MPOLIECCOB;
6) chopmupoBaTh MOHMMaHWe 3HAUMMOCTHU [JOCTHXKEHUM XUMUUeCKOW HayKU U TeXHOJIOTUM /st
Pa3BUTHSI COLIMA/ILHOMN U TIPOM3BO/ICTBEHHOU Cep.



1.2.2 IInaHupyemMbie pe3yabTaThl 0CBOEHHSA 001e00pa3oBaTe/IbHON YUe0HOM JUCHHMILUIAHBI B cooTBeTcTBHU ¢ PI'OC CIIO M Ha

ocHoBe ®I'OC COO

Kog u
HallMeHOBHe I1nanupyemsle pe3y/ibTaThbl 0CBOEHHS
¢hopmupybIx AUCLMIIUHBI
KOMIIeTeHI[!
Oo6muue JuciuniMHapHbIe
OK 01. B uactu TPYAOBOI'0 BOCIIUTAHHUA: -B/1aJeTh CUCTeMOM XUMHUECKUX 3HaHI/Ii/JI, KoTOopasa
Bri6upaTh - TOTOBHOCTE K TPY/Y, OCO3HaHue LIeHHOCTU MacTepCTBa, BK/IFOYAeT: OCHOBOIO/IAraroLLjyie MOHSTHs (XUMHUYeCKUH

CIIOCOOBI pereHust
3azay
ripoecCcroHaTLHOM
JeATeIbHOCTU
TIPUMEHUTEJTBHO K
Pa3TIMUHBIM
KOHTEKCTaM

Tpy0/t00ue;
- TOTOBHOCTb K aKTUBHOM /IeSITeJTbHOCTH TeXHOJIOTMUECKOU U
COIL[MA/IbHOW HarpaBIeHHOCTH, CITIOCOOHOCTb UHUIIUHUPOBATD,
TUIAHUPOBATh U CAMOCTOSITE/TbHO BBITTOJTHSTE TaKytO
JesITe/TbHOCTD;
- UHTepecC K pa3/MuHbIM cepam npodeccroHaIbHOM
JesITe/TbHOCTH,

OB/lajieHe YHUBEPCA/IbHBIMU YUeOHBIMU
TI03HaBaTe/IbHBIMU JeHCTBUSIMH:

a) 6a3oBble JIOrHYecKHe AeHCTBUSA:
- CAMOCTOSTE/ILHO (POPMYJTMPOBATh U aKTyaTM3UPOBaTh
npobieMy, pacCMaTpUBAaTh ee BCECTOPOHHE;
- yCTaHaBJ/IMBATb CYIECTBEHHBIN MPU3HAK WM OCHOBAHUSI
JUTsl CpaBHEHUs, Kiaccudukaiuu u 060011eHus;
- OmpejesnsiTh LeJIU JesITeIbHOCTH, 3a/laBaTh TTapaMeTphl U
KPUTEPUU UX JOCTYDKEHHUS;
BBISIB/IATH 3AKOHOMEPHOCTH U TIPOTUBOPEUUS B

PaCCMaTpPUBAEMBIX ABJ/IEHUAX;

3/IeMeHT, aTOM, 3JIeKTPOHHast 000/i0uKa aToma, s-, p-, d-
3/IEKTPOHHbIE OPOUTA/I aTOMOB, MOH, MOJIEKY/Ia,
BaJ/IeHTHOCTb, 37IeKTPOOTPULIATeIbHOCTD, CTeTeHb
OKMCJIeHUs, XUMHUYeCKasi CBsi3b, MOJIb, MOJISIDHAs Macca,
MOJISIDHBIM 00B€eM, YrIepoAHbIi CKesleT,
GbyHKIMOHaIbHAs TPYIINa, paJuKas, U30Mepus,
M30Mepbl, TOMOJIOTHYeCKUM PsiJi, TOMOJIOTH,
yT/71eBO/IOPO/Ibl, KUCJIOPO/- Y a30TCOAepKalliyie
coelMHeHus1, OMO/IOTMUeCKU aKTUBHBIE Bel[eCTBa
(yryieBofipl, )KUpHI, OJIKK), MOHOMEP, TTOJTUMED,
CTPYKTYPHOe 3BeHO, BLICOKOMOJIEKY/ISIpHbIe COeIMHeHUS,
KpPUCTa/I/TMUecKasi pelieTka, TUIbl XUMUUeCKHUX
peakLi(OKUCIUTe/IbHO- BOCCTAaHOBUTEJIbHbIE, IK30-1
9H/I0TePMUYeCKHe, peakl[ii MIOHHOTO 00MeHa), pacTBOp,
3J1eKTPOJIUThI,HE3/IEKTPOJIUTBI, 3JIEKTPOIUTUUeCKast
JMccolyanusi, OKUC/INUTeNb,BOCCTaHOBUTE/Tb, CKOPOCTh
XUMUYECKOW peakl[iH, XMMUYeCKoe paBHOBecHe),
TEOPUU U 3aKOHBI




- BHOCHUTh KOPPEKTHUBBI B IeATeIbHOCTD, OL[eHUBATh
COOTBETCTBHE Pe3y/IbTATOB LIe/ISIM, OLIEHUBATh PUCKH
TOC/IeICTBUH [IeTeTbHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBIIIIEHHE TP PeLIeHUN
JKU3HEHHBIX TTPo0/IeM

0) 0a3oBBIe HCC/IeI0BATeIbCKHE el CTBHS:

-BJIa/IeTh HaBbIKaMH yueOHO-KCC/Ie/[0BaTeIbCKON U
MPOEKTHOM /1eSITe/IbHOCTH, HAaBbIKAMU Pa3pelleHust
ripobsiem;

- BBISIB/IATh IPUUMHHO-CJIE/ICTBEHHbBIE CBS3U U
aKTya/IM3UpOBATh 3a7lauy, BbIJBUTaTh TUTIOTE3Y €€ pelleHus,
HAXOJUTh apTyMEeHTHI [I/Is1 I0Ka3aTeIbCTBA CBOUX
YTBEP>KI€HHH, 3a/laBaTh MTapaMeTPbl U KDUTEPHH peIleHMUS;

- aHA/IM3UPOBATH MOJIyUeHHbBIE B XO/Ie PEIIeHUs 3aaunt
pe3y/bTaThl, KPUTUUECKU OLIEHUBATh UX JOCTOBEPHOCTD,
MPOTHO3MPOBATh U3MEHEHKE B HOBBIX YC/IOBUSIX;

- YMeTh IEPEHOCHUTD 3HaHUS B TT03HABATE/IbHYIO U
MPAaKTUUECKYI0 00/1aCTH >KU3He[esITeTbHOCTH;

- yMeTb UHTErpPUPOBaTh 3HAHUS U3 Pa3HBIX MPEAMETHBIX
obnacrei;

BBIIBUraTh HOBbIE WJIEU, Tpe/jlaraTh OPUrMHAIbHbIE TTOJXO0bI
U pellieHus]; ClIOCOOHOCTh WX UCII0/Ib30BaHUs B
T03HaBaTe/IbHOW 1 COLIMaIbHOM MpaKTUKe

(Teopusi XMMHUUECKOTO CTPOeHHsI OPraHUuueCKUX BelljeCTB
A.M. BytnepoBa, Teopus 371€KTPOTUTAYECKOU
JIccolvalium, rnepruoanueckuit 3akox .M. MeHeneeBa,
3aKOH COXPaHeHHsI MaCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (PAKTOIOTMUeCKHe
CBeJIeHUsI O CBOMCTBAX, COCTaBe, MOTyYeHUU U
0e3011aCHOM MCIT0/Ib30BaHNN BaXKHEHIITNX
HEOPraHWYeCKUX U OPraHUUeCKUX BEIeCTB B ObITY U
TpaKTUUeCKOU JiessTe/TbHOCTH Ue/I0OBeKa;

- YMETh BBISB/IATH XapaKTepPHbIe TIPHU3HAKU U U
B3aUMOCBSI3b U3yUeHHbBIX MOHATHMN, IPUMEHSITh
COOTBETCTBYIOILIME TIOHSATHS TIPU OMTMCAHUU CTPOEHUS U
CBOVCTB B3aMMOCBSI3b M3yUeHHbIX TTOHATUM, IPUMEHSITh
COOTBETCTBYIOIIIME TIOHSATHS TIPU OMTMCAHUU CTPOEHUS U
CBOMCTB HEOPraHUUeCKUX U OpraHuYeCcKUX BeleCcTB U UX
TIpeBpall[eHUH; BbISB/ISATH B3aUMOCBSI3b XUMUUECKUX
3HaHWH C MIOHSTUSIMU U TIPe/ICTaBIEHUSIMU JIPYTHX
eCTeCTBeHHOHAYUHbBIX TIPeMETOB;

- YMeTb UCI0/Ib30BaTh HAMMEHOBaHUSI XUMUYEeCKUX
CoeJUHeHUIN MeXKIYHapOJHOT0 CO03a TeOpeTHUeCcKon 1
TIPUK/IaJHOW XUMUU U TPUBHATbHbIE Ha3BaHUS
Ba)KHEHIIIUX BelllecTB (ITUIEH, alleTU/IeH, TJIULePUH,
(eHosn, popmanberus, yKCycHasi KUCI0Ta, TJULIVH,
yrapHbIi Ta3, yIJIeKUC/bii ra3, aMMHUaK, raiieHast
WU3BECTh, HeTalleHasi W3BeCThb, MHUTheBasi Cola M
JIPYTUX), COCTaBMSATh (POPMY/Ibl HEOPTAaHUUECKUX U




OpraHMYeCcKHX  BelleCTB, YpaBHEHUS XUMHUUYECKUX
peakiyif, OOBSICHATH WX CMBICJ;  TOJTBEPXKIATh
XapakTepHble ~ XUMHMUeCKHMe  CBOMCTBa  BelleCTB
COOTBETCTBYIOLIUMU  3KCTIEPUMEHTaMH W 3alUCSIMU
yPaBHEHHI XUMUUYECKHX peaKLny;

-yMeTb YCTaHaBAMBAThb TPUHAJJIE)KHOCTb HW3yUeHHbIX
HEOpraHMuecKMXx U  OpraHMYeckKuxX  BelecTB K
oripefie/ieHHbIM ~ KjlaccaM U TpYINaM  COeJMHEeHU,
XapaKTepu30BaTh MX COCTaB U Ba)KHeMIIMe CBOWCTBA;
oTipejie/iATh BU/bl XWMHUUECKUX CBsi3el (KOBasjeHTHas,
VIOHHasl, MeTa/l/InyecKasi,  BOZJOPOJHast), TUIIbI
KPUCTa//TMUeCKHX PeLlIeTOK BeleCTB;

K/IaCCU(ULMPOBaTh XMMHUYeCKHUe peakLiy;

- chopMHUpOBATH TIPe/ICTaBIeHUs: O XUMUYeCKOH
COCTaBJISIFOLLeN eCTeCTBeHHOHAayUHOM KapTHUHBI MUPa,
PO/ XMUMUU B T03HAHWUU SIBJIEHUH MPUPO/Ib, B
(hOopMHMPOBAHNY MBIILJIEHUS U KY/IbTYPbI IMUHOCTH, €e
(YHKIMOHAIBHOM T'PAaMOTHOCTH, HeOOX0AUMOM J11st
pelLleHtsl IPaKTUYeCKUX 3a/la4 U 5KOJI0TMUeCcKH
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U
TIPUPOJHOU CpeJe;

-yMeTb MTPOBOJIUTH pacueThl 10 XUMUUeCKUM (opmysiaM U
yPaBHEHUsIM XUMHUYeCKHUX peakLUi C UCII0/Ib30BaHUEM
¢bu3nMUeCcKrx BeJIMUMH, XapaKTepy3yHOIIMX BelljecTBa C
KOJINUECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HopMasbHBIe YCIOBUST) Ta30B, KOJIMUECTBa BellleCTBa;
WCTIO0/b30BaTh CUCTEMHbIE XUMUUECKHe 3HaHUS /ISt

TIPUHSTHUS PellieHUH B
KOHKDEeTHbIX KU3HEHHBIX CUTYyalUsX, CBS3aHHBIX C
Bell|eCTBaMU U UX NTPUMeHeHNeM




OK 02.
Wcnosb3oBathb
COoBpeMeHHbIe
cpeJiCcTBa MOMCKa,
aHaJiv3a 1
WHTepIipeTaluu
vHpopMaluy 1
vH(bOpMalMOHHbIe
TeXHOJIOTUU /IS
BBLITIOJTHEHUS 3a/lau
ripodeccoHa/bLHOM
JIesiTeIbHOCTH

B 006/1acTH 1[eHHOCTH HAYYHOT0 MO3HAHUA:

- c(hOpMUPOBAHHOCTb MUPOBO33PEHHUS,

COOTBETCTBYIOI[ETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU
¥ 00I1IeCTBeHHOM MPAKTUKH, OCHOBAHHOT'O Ha /Ihajiore
KYJIbTYP, CITIOCOOCTBYIOIL[ETO OCO3HAHUIO CBOETO MeCTa B
TIO/TUKYJ/IETYDHOM MHpe; COBEPIIEHCTBOBAaHHE SI3bIKOBOU U
YUTaTe/TbCKOU KY/IbTYPhI KaK CPeJICTBA B3aUMO/I€HCTBUS
MKy JIFOIbMH Y TIO3HAHWSI MUPA; 0CO3HAHHe 1[eHHOCTH
Hay4YHOMU [1esITeJTbHOCTH TOTOBHOCTb OCYIIIECTBJIATh
TIPOEKTHYIO U UCCJIe/IOBATE/TBCKYIO /IeSITe/TbHOCTh
WH/IMBUZYaIbHO U B TPYIITIE

OBJ/1ajieHNe YHUBEPCA/TbHBIMH Y4eO0HbIMH
M03HABATe/IbHBIMHU AeHCTBUSIMH:

B) padota c nH(popmanmeii:

- B/IAZieTb  HAaBBIKAMHU  TOJlyueHWss UWHGOPMALUK W3
WCTOYHHWKOB Pa3HBIX TUIIOB, CAMOCTOSITE/IbHO OCYL[ECTBIISATh
MOWCK, aHa/M3, CUCTeMAaTH3allMl0 W  HMHTEepIIPeTaluio
WH(OpMaLMK pa3/IMUHBIX BUAOB U (DOPM TPeZACTaB/IeHUs

- CO3/laBaTh TEKCThl B pa3MMuUHBIX ¢opmarax C y4YeTOM
Ha3HaueHWs: MH(OPMAI[UM U 11e/IeBON ayJAUTOPHH, BbIOMpast
ONTUMAaJIbHYIO (POPMY TPeZCTaB/IeHNs U BU3yaTU3aliiy;

- OLIEHUBATh [JOCTOBEPHOCTh, IETUTUMHOCTb UH(POPMALIH, ee
COOTBETCTBHE TIPAaBOBLIM 1 MOPa/IbHO-3THUYECKUM HOPMam

- WCTIO/h30BaTh CPeiCTBA MH(POPMAI[MOHHBIX U
KOMMYHHUKAIJMOHHBIX TEXHOJIOTHH B PelleHUU

KOTHUTUBHBIX, KOMMYHUKATHBHBIX U

OpraHU3aIMOHHBIX 3a/jau ¢ cOO/FoIeHneM TpeboBaHUH
9PrOHOMHUKHU, TEXHUKHU 0€301MacHOCTH, TUTHEeHBI,
pecypcocbepe>keHvst, TIPAaBOBBIX 1 STUUECKUX HOPM,

HOPM UH(OPMAaLIMOHHOMN

0e30I1aCHOCTY;

B/Ia/IeTh HAaBbIKAMU PACTO3HaBaHUS U 3allUThl MHPOPMALIWH,
nH(OpMaLMOHHOY 6e30MacHOCTH JIMYHOCTH

- YMETb MJIaHUPOBATh U BBITIOJIHATH XUMUUECKUN
9KCTIepUMEHT (TIpeBpallleHrsl OpraHUueCKUX BelecTB TIpU
HarpeBaHWU, MOy4YeHUe STUIeHa U U3yueHue ero
CBOMCTB, KaueCTBEeHHbIE PeaKI[UM Ha ajbAeru/ibl,
KpaxMaJl, YKCYCHYIO KUCJIOTY; leHaTypaius 6enkoB mpu
HarpeBaHWH, LIBEeTHbIE peaKiiuy 0e/IKOB; TPOBOAUTD
peakLy HOHHOTO 00OMeHa, OTIpe/iesisiTh CPe/ly BOAHBIX
pPacTBOPOB, KaueCTBeHHbIE PeaKIMK Ha Cy/ib(ar-,
KapOoHaT- 1 XJIOpU/I-aHUOHBI, Ha KATUOH AMMOHUSI;
pelliaTh KCTiepUMeHTa/IbHbIe 3a/laui 110 TeMam
"Metannbl" ¥ "HemeTannbl'") B COOTBETCTBUM C
NpaBU/IaMU TEXHUKH 0€30MaCHOCTH MPU 00paIljeH|H C
BellleCTBaMH 1 7abopaTopHbIM 000py/J0BaHUEM;
TIpe/ICTaB/SATh pe3yIbTaThl XUMHUUECKOTr0 SKCIIepUMeHTa B
dbopMe 3amncy ypaBHEHUI COOTBETCTBYIOLMX PeakLuil U
(dhopMyMpoBaTh BHIBO/ILI HA OCHOBE 3THX Pe3y/IbTaToB;

- yMeTb aHa/lM3UpOBaTb XUMHUUYECKYI0 HH(OpMaLUIO,
MoJiyuaeMyi0 U3  pasHbIX MCTOYHUKOB (CpeAcTB
MaccoBol nHdopMalum, cetb VIHTEepHeT U Ipyrue);

- BJIaZieTh OCHOBHBIMHU METOZ[JaMU HayYHOTO TIO3HAHUS
BEII[eCTB M XUMHUUECKHX SIBJIeHUH (Ha0/Tro/[eHue,
v3MepeHue, IKCIIePUMeHT, MO/le/TMPOBaHKe); YMeTh
TPOBOJUTH PacueThl [0 XUMUYeCKUM (popMyiaM 1
ypaBHEeHHsIM XUMHUUYeCKUX pPeaki[yii C UCI0/Ib30BaHHeM
(bur3nMueCKrX BeJIMUMH, XapaKTepU3yHOIIUX BelecTBa C
KOJTMUeCTBEHHOU CTOPOHBI: MacChl, 00beMa HOpMasibHbIe
yCJIOBUS1) Ta30B, KOJIMUECTBA Bell[eCTBa; UCTIOIb30BaTh
CUCTEeMHbIe XUMUUeCKHe 3HaHUS [I/Is1 IPUHSATHUS PellieHuH
B KOHKDETHbIX ’KW3HEHHBIX CUTYaLMsIX, CBSI3aHHBIX C
BeIl[eCTBaMH U UX TIpUMeHeHHeM




OK 04.
SddexTUBHO
B3aKMO/IeNCTBO
Ba Th U
paboTtath B
KOJIJIEKTHBE U
KOMaH/ie

- TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSITEJIbHOCTA U
CaMoOTIpe/ie/IeHUIO;

OgnageHrie HaBbIKAMU yueOHO- MCCIIeJ0BaTeTbCKOM,
TIPOEKTHOM U COLIMA/ILHOM [IesiTeTbHOCTH;

OBnajeHue yHUBepCa/JIbHBIMU KOMMYHUKAaTUBHBIMHU
JeCTBUAMM:

0) coBMecTHas /|eATe/TbHOCTb:

- IOHUMaTh U UCTI0/Ib30BaTh MPeMMYIleCTBa KOMaHAHOM U
WH/IUBUyaIbHOU PabOThI;

- TIPUHMMATh 1]eJId COBMECTHOM /leATeTbHOCTH,
OpraHM30BbIBATh U KOOP/IMHHUPOBATH JEUCTBUS T10 ee
JOCTHKEHUIO: COCTaB/ISTh IJIaH /IeHCTBUM, pacTipe/iensiTh
POJTU C YYeTOM MHEHWN YUaCTHUKOB 00CY>K/[aTh Pe3y/IbTaThl
COBMECTHOH paboTh;

- KOOD/IJUHUPOBATH U BBITIOJHSATH PA0OTY B yCJIOBUSAX
peayibHOT0, BUPTYaJbHOTO0 U KOMOMHUPOBAHHOT'O
B3aMMO/IeUCTBYS;

- YMETb MJIAaHUPOBATh U BBITIOJIHATD XUMUUECKUN
3KCIeprUMeHT (TIpeBpallleHUsi OpraHuueCcKuX BelecTB
TIpU HarpeBaHWH, MOyueHre STUIeHa U U3yueHre ero
CBOMCTB, KaueCTBeHHbIe PeakLuU Ha albJerubl,
KpaxMaJl, YKCYCHYIO KUCJIOTY; leHaTypaius 6enkoB mpu
HarpeBaHWH, LIBEeTHbIE peaKiiuy 0e/IKOB; TPOBOAUTD
peakLy HOHHOTO 00OMeHa, OTIpe/iesisiTh CPe/ly BOAHBIX
pPacTBOPOB, KaueCTBeHHbIE PeaKIMK Ha Cy/ib(ar-,
KapOOHaT- U XJIOpPU/-aHUOHBI, HA KATUOH aMMOHUSI;
-pellaTh 5KCIepUMeHTa/IbHbIe 3a/jauM 110 TeMaM
"Metannel" 1 "HemeTasbl" B COOTBETCTBUU C
NpaBU/IaMU TEXHUKH 0€30MaCHOCTH MPU 00paIljeH|H C
BellleCTBaMH 1 7abopaTopHbiM  000py/[0BaHKEM;
Tpe/iCTaB/IsSITh

pe3y/ibTaTbl XUMUUECKOT0 SKCTIieprMeHTa B ¢popme
3aMMCU YpaBHEHUM COOTBETCTBYIOLMX peakuil 1
¢hopMyMpoBaTh BBIBO/IbI HA OCHOBE 3THX Pe3y/IbTaTOB




- OCYLI[eCTBJIATh MO3UTHBHOE CTPATErHUeCKoe MOBe[eHre B
Pa3/IMYHBIX CUTYyaLUsX, TIPOSIB/ISITH TBOPUECTBO U
BooOpakeHHe, ObITh MHUL[ATUBHBLIM

OBJ/1ajleHHe YHUBEPCA/IbHBIMH Pery/IaTHBHBIMH
JAeUCTBUAMM:

) IPUHATHE Ce0s1 U APYTHUX JIIO/IeH:

- TIPUHUMATh MOTHBBI U aPIYMEHTbI IPYTUX JTHOIeH TIpr
aHa/I3e pe3y/IbTaToB /IeATeIbHOCTH;

- MIPU3HABaTh CBOE MPABO U MPaBO APYTUX JHOeH Ha
OIIIMOKY;

pa3BUBaTh CMIOCOOHOCTH MIOHUMATh MUP C TIO3ULMHU JIPYTOTO
yeI0BeKa

OK 07.
CojieiicTBOBaTh
COXPaHEeHHI0
OKpY’Karollleu
cpeppl,
pecypcocbeperx
€HUI0, TIPUMEHSITh
3HaHUs 00
V3MeHeHU!
K/IMarTa,
TIPUHLIATTBI
Oepe>xTMBOro
TIPOU3BO/ICTBA,
3 peKTUBHO
JIeICTBOBAThH B
ype3BblYalHbIX
CUTYaL[UsX

B 00/1aCTH 3K0/10rH4eCcKOro BOCIIMTAHMA:

- C)OpMHPOBAHHOCTb SKOJIOTUUECKOU KYJIbTYPHI,
TIOHMMaHNe B/IUSHUS COL[Ma/IbHO-9KOHOMUUYECKUX POLIeCCOB
Ha COCTOSIHWe MPUPOJHOM U COLIA/IbHOM Cpefibl, 0CO3HAHUe
r/100a/IbHOTO XapaKTepa 3KOJI0TuYecKux mpobiem;

- TJIaHMPOBaHUe U OCYILeCTBIeHUe AeNCTBUN B
OKpY’Karolllel cpefie Ha OCHOBe 3HaHUS LieJield yCTOUUHMBOrO
pa3BUTHS Ue/I0BeueCTBa;

aKTUBHOE HEIpUATHE [eHMCTBUM, IPUHOCSIINX Bpe/,
OKpY’Kalolllel cpefie;

- yMeHHe MPOrHO3UPOBATh HeO/IAronpUsATHBIE
9KO0JIOTMUYeCKre TI0C/e/ICTBUS MpeANPUHUMAaeMbIX [1eMCTBUM,
NpeJ0TBpaLaTh UX;

- pacllvpeHHe OMbITa AeATe/IbHOCTH 3KO0JIOTHYEeCKOU
HarpaB/IeHHOCTY;

-OBJIa/ieHHe HaBbIKaMU Y4eOHO- MCC/ieJ0BaTebCKOM,
NIPOEKTHOM U COLIMaTbHOU [esTe/IbHOCTH;

- chopMUpOBATh TIPeICTABIEHUS: 0 XUMHUUYECKOMH
COCTaBJIsItOIIIel eCcTeCTBeHHOHAYUHOUM KapTHUHBI MUDa,
PO/TIA XUMUH B TTIO3HAHWUU SIBJIEHUH MPUPO/IBI, B
(hopMHPOBaHUY MBILLIZIEHUS] U KY/IbTYPbl IMYHOCTH, €e
(bYHKLIMOHATBHOM rPaMOTHOCTH, HEOOXOAMMOM [JIist
pellieHus IPaKTUUeCKUX 3a/layu U 3KOJI0TUUeCKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
TIPUPOJHOU CpeJe;

- yMeTb COOJIIOIaTh TIPaBU/Ia SKOJIOTUUECKU
11e/1ec000pa3HOro MOBeZIeHUs B ObITY U TPY/I0BOU
JlesiTeIbHOCTH B LIeJIsIX COXpaHEeHUsI CBOero 3/0POBbs U
OKpY’Karolllel MPUPOJHOM CPe/lbl; YUUThIBATh OMACHOCTh
BO3/IEMCTBUS Ha JKUBbIe OPraHU3MblI OTpe/le/IeHHbIX
BelL[eCTB, TOHMMasi CMbICJ/I [IOKa3aTe/isi pe/ie/IbHOM
JIOTTyCTUMOW KOHL|eHTpaLu1




MK 1.1.
Ocy1ecTBATh
rpogeccroHanbHOe
TOJIKOBaHHe HOPM
rpaBa

- B/IaZleTh HaBbIKaMH T10/Ty4eHHsI HH(GOPMaIUy U3 UCTOYHHKOB
Pa3HbIX TUIIOB, CAMOCTOSTE/BHO OCYLL|ECTB/ISATh TIOMCK, aHa/IU3,
CUCTeMaTU3alHi0 ¥ UHTepIpeTaLyio HHQOpMaLiK pa3/IMYHbIX BU/OB
u (hopM TIpe/iCTaBJIeHNS;

- CO3/1aBaTh TEKCThI B Pa3/IMYHBIX (hOpMaTax C yueToM Ha3HaueHUsl
vH(OpPMALIUK U 1]eJIEBOU ayAUTOPUH, BBIOMpas ONTUMaIbHYIO Gopmy
TpeJCTaB/eHus 1 BU3yaIn3aLiy;

- OLIeHMBATD /I0CTOBEPHOCTb, JIEFTUTUMHOCTh MH(OpMaLuy, ee
COOTBETCTBHE [IPaBOBbIM M MOPa/bHO-3TUYECKUM HOpMaM;

- MCTOMb30BaTh CpeZicTBa MHG)OPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX
TeXHOJIOTUH B PellIeHNH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHHM3allMOHHBIX 33/jau C cobmoeHneM TpeOoBaH 5prOHOMIKHY,
TeXHUKH 0e30T1acCHOCTH, TUTHEHBI, PeCypCcocOepe)keHus1, TPaBOBbIX U
3TUYECKUX HOPM, HOPM MH(OPMAIIOHHOH 6e30macHOCTY;

- B/1a/leTh HaBbIKAMU PaCMo3HaBaHUs U 3alliMThl HH(OpMaLH,
MHPOPMaIMOHHOM 6e301acHOCTH JINYHOCTH;

- yMeHue MTPOTHO3UPOBaTh HeOJIaronpysiTHbIE SKOJIOTUYeCKHe
TIOC/Ie/ICTBYS TIPeATIPUHIMAEMBIX JeHCTBUM, IpeJOTBpALaTh UX;

- paclMpeHue OIbITa AesATeIbHOCTH SK0IOrMUeCcKon
HaTpaB/lIeHHOCTH;

- OBJIaJleHNe HaBbIKaMU yueOHO-HCC/IeJOBaTeNbCKOM, TPOeKTHON U
COLIMA/IBHOM JeATe/TbHOCTH;

- B/IafleTb CUCTEMOM 3HaHWM 0 MeTOZlaX HayYHOT O TI03HAHUS
sIBJIEHWH TIPUPO/IBI, MCTIONb3YeMbIX B eCTECTBEHHBIX HayKaX
YMEHUSIMU TIPUMEHSITh 3TH 3HaHUS TP SKCITIeEPUMEHTaTbHOM
WCC/Ie/IOBAaHUH BEITIECTB U /11 00bCHEHUST XUMHUECKUX
SIBJIEHUM, UMEIOII[UX MEeCTO B TIPUPO/ie MPaKTUUeCKOM
JesITelTbHOCTH Ye/ioBeKa U B TTIOBCeAHEBHOM >KU3HH;

-yMeTb CO0JTF0/IaTh TIPaBU/Ia SKOJIOTHUYECKH
11e1eco00pa3HOro TIoBe/IeHUs B OBITY U TPY/IOBOM
JesITelTbHOCTH B LeJISIX COXPaHeHHs CBOET0 3/[0POBbS U
OKpY’KarolLel PUPOAHON CPeJibl; YUUTBIBATh OMAaCHOCTh
BO3/IeHiCTBYS Ha JKUBBIE OPTaHU3MbI OTIPe/Ie/IeHHBIX BEITIeCTB,
TIOHUMast CMBICJT TIOKa3aTeJIsi TTpeiesTbHOM [0y CTUMOM
KOHI[|eHTpaIHH;

- YMeTb MTPOrHO3UPOBAaTh, AHATM3UPOBATh U OLIEHUBATh C
MO3UL[UH SKOJIOTMUYEeCKOH 0e30I1aCcHOCTH ITOC/IeCTBUS
OBLITOBOI 1 TIPOU3BO/CTBEHHOM JIesITeTbHOCTH Ue/l0BeKa,
CBSI3aHHOM C miepepabOTKOM BeIlleCTB; UCTOb30BaTh
TOJTyYeHHbIe 3HAHUS /ISl TPUHATUASA TPAMOTHBIX pelleHui
npobieM B CUTYalUsIX, CBS3aHHBIX C XUMUEH;




2. CTPYKTYPA U COJEPKAHUE OBIIIEOBPA3OBATE/IbHOW YYEEHOM JUCITATUTAHBI

2.1. O6sem 001Ie00pa3oBaTEILHON YUeOHOU JUCHUIUIMHBI U BU/IbI YUeOHOH PaboThI

Buj yueoHo¥ padoThI O0Bem B yacax
O0nem 00pazoBaTe/ILHOW MPOrPaMMBbI 82
Koncynbranuu -
CyMMapHas yye0Hasi Harpy3kKa BO B3aUMO/IeCTBHM C IMperno/jaBaresieM 78

B TOM 4UuMCJIe:

JIEKLIMH, YPOKU 46
nabopaTopHbIe 3aHATHS 30
WH/UBU/IYa/TbHBIN TIPOEKT 2

U3 Hux npogeccnoHaIbHO OPHEHTHPOBAHHOE CO/iep)KaHue (copep)KaHue
MPHUKJIQJAHOT0 MO/y/151)

IIpomexyTouHas aTTecTalus
Zpyrast ¢opma KoHTpoisi (1 cemecTp); 4
nvddepeHIIMPOBaHHbIN 3aueT (2 ceMecTp)




2.2 TeMaTHUYeCKHH IUIAH U Cojiep)KaHue 001ie00pa3oBaTe/IbHON YUeOHOM JUCIUIUTHHBI

dDopmupye
Haumenosanue Cojepxanue yueOHOro Mmarepraaa (0CHOBHOE M PO(eCCHOHATBHO- O6bMm MbIe
pa3/ie/ioB U TeM = 4acoB
OPHMEHTHPOBAHHOE), Ta00paTOpPHbIe ¥ MPAKTHUECKHE 3aHATHSA, IPUK/IAHON MOY/Ib KOMIIeTeH
111701
1 2 3 4
OcHOBHOe cofiep)KaHue 82
Pa3zpen 1. OcHOBBI CTpOeHMH BellecTBa 8
OCHORBHOE COfiep)KaHHe
Tema
1.1. TeopeTuueckoe o0yueHue
CtpoeHnu = = 4
p CoBpeMeHHasi MOJie/ib CTpoeHHsi aroMa. CHMBOJIMUECKMI SI3bIK XUMUH. XHUMWYECKUAN 3/IeMeHT.
€ aTOMOB OnektpoHHas KoHbUrypaiust atoma. Knaccudukaips XUMHAUECKHUX 7IeMEHTOB (S-, p-, d-3/IeMeHThI).
XAMHAYECKAX BajeHTHbIE  3/IEKTPOHLL.  BajleHTHOCTb.  D/IEKTPOHHass  MPUPOJA  XWMHUECKOM  CBSI3M.
S/IEMEHTOB 1 DJIeKTPOOTPHULIATE/ILHOCTh. BU/Ibl XUMUUECKOH CBsI3U (KOBa/IeHTHasl,
fpupoAa VOHHasl, MeTa/lJTiuecKasi, BOZIOPO/[Hasi) U CIIOCOOBI ee 0Opa30BaHuUs OK 01
XMMUAYECKOM
CBA3H JIaGopaTopHbIe 3aHATHA
PelieHvie 3ajaHuli Ha WCIO/Ib30BaHME XWMUUECKOW CHUMBOJMKA M Ha3BaHWW COeJUHEHUU TI0
HOMEHKJ/IaType MEeXK/yHapOAHOr0 COH3a TeOPeTUUeCKOHW W TIPUK/IAAHOM XUMHM W TPUBHUA/IBHBIX
Ha3BaHWU /i1 COCTABJIEHUS] XUMUUECKUX (POPMYJI JBYXATOMHBIX COEJMHEHHUM (OKCHIOB, Cy/Ib(HUI0B, 2
TU/[PU/IOB U T.11.) ¥ JIPYTUX HEOPraHUUeCKUX COeUHEHHI OT/ie/IbHbIX K/IaCCOB.
[pakTHYeCKHe 3ajlaHys Ha YCTaHOBJIEHHE CBSA3M MEXK/y CTPOEHHEM aTOMOB XMMHUYECKHX
5/IEMEHTOB U TIEPHOMYECKHM H3MEHEHWEeM CBOMCTB XMMUYECKHMX 3JIEMEHTOB M WX COeAWHEHUH B
COOTBETCTBUM C TIOJIOKeHHeM [eproquuecKoil CHCTeMBI.
Tema 1.2 OCHOBHOe cojiep)KaHHe OK 01
Ilepuoguuecku
7 OK 02
i 3AKOH H JlabopaTopHbIe 3aHATHUS
Tabmmna JI.W.

MemnpeneeBa




[Tepuoaunueckas cucTeMa XuMudeckux snemeHToB [I.V1. MeHeneeBa. @u3nueCcKuii CMbICT
[Tepuoanueckoro 3akoHa [.M. MeHgeneeBa. 3aKOHOMEPHOCTH HW3MeHEHMs] CBOWCTB XHUMHUECKUX
3/IEeMEHTOB, 00pa3yemMbIX WMH TIPOCTBIX U CJOXKHBIX BeI[eCTB B COOTBETCTBHUHM C TIOJIOXKEHHUEM
XMMHUUeCKOro sneMeHTa B Ilepuopnueckoit cucrteMe. MMpOBO33peHUeCKOe W Hay4yHOe 3HayeHue
[Teproguueckoro 3akoHa [.W. MengeneeBa. IlporHossr .M. MeHjeneeBa. OTKpbITUE HOBBIX
XUMHUYECKUX 3/1eMeHTOB. PellleHWe TMpPaKTUKO-OPUEHTUPOBAHHBIX TeOpeTUUeCKUX 3aJaHui Ha
XapakTepu3alMl0 XUMUUYECKHUX 37eMeHTOB «MeTaniuueckie / HeMeTa//InyeckKue CBOMCTBa,
3/1eEKTPOOTPULIATE/IbBHOCTh XUMUUYECKUX 3JIEMEHTOB B COOTBETCTBUM C UX 3JIEKTPOHHBIM CTPOEHHWEM U
T0J/I0’KeHHEeM B TIepUOIMUeCKOM crucTeMe XUMHUueckux 3rnemMeHToB [1.V1. MeHeneeBa»

Pa3pen 2. Xumuueckue peakijiu

12

Tema 2.1.
Tunbl
XUMHYECKH
X peaKiu

OcHoOBHOe coiep)KaHue

Teoperuueckoe o0yueHue

Krnaccudukarys ¥ TUIbl XMMHAYECKMX peaklyii C yuacTheM HeopraHhyeCKuX BelecTB.
CocTaB/ieHre YPaBHEHUH peakIvii COeJUHEHNs], pa3/IoKeHus], 3aMellieHns, 0OMeHa, B T.4. peaKI[ui
ropeHusi, OKUC/IEHUsI- BOCCTAHOBJIEHUSI.

YpaBHeHVsI OKMC/IeHUA-BOCCTaHOB/IeHUs. CTernieHb OKUC/IeHUsl. OKUCIUTe b U

BOCCTaHOBUTE/Ib.

CocraB/ieHre 1 ypaBHUBaHHE OKHC/IUTEIbHO-BOCCTAHOBUTE/bHBIX PeaKLIMi MeTOJ0M
3/1eKTPOHHOT0 OanaHca. OKUC/IUTeTbHO-BOCCTAaHOBUTE/IbHEIE PeaKI[UH B TIPHUPO/E,

MPOU3BOACTBEHHLIX IIpOLeCCaX U XU3HeAeATe/IbHOCTH OPraHrM3MOB

JIaGopaTopHbIe 3aHATUS

KonmuecTBeHHbIe OTHOIIEHMSI B XUMUU. OCHOBHbIE KOIMUECTBEHHbIE 3aKOHbI B XMMHUU U PacueThl 110
ypaBHeHUsIM XMMUUeCKUX peaklivii. MoJib Kak eJUHULIa KOJIMuecTBa BeljecTBa. MoJisipHasi Macca.
3aKOHBI COXpaHEHUsI MacChl ¥ SHepruu. 3akoH ABorajpo. MosisipHeIli 00beM ra3oB. OTHOCHTe/IbHasT
TIJIOTHOCTB Ta30B. PacueTsbl Mo ypaBHeHUsIM

XUMHUYECKUX PeakKIii C UCII0/Ib30BaHUEM MAacChl, 00beMa (HOpMasibHbIe YCIOBHSI) Ta30B, KOJIMUECTBA

BelecTBa

OK 01




Tema 2.2.

OcHoOBHOe cojepiKaHue

JJIeKTPOIUTHY
e cKas TeopeTuueckoe o0yueHue 4
JAUCCOLMALIUSA Teopus 3/1eKTPOMUTUUECKON AuCcOoLMalK. VIoHBI. D/1eKTPO/IUThI, HE3/IeKTPOIUThI. Peakijuy HOHHOTO
U MOHHBIN obmena. CocTaBjieHHe peakliii MOHHOTO OOMeHa IyTeM COCTaBJ/IeHWsI WX TIOJHBIX M COKpAIlleHHBIX
o0MeH VMOHHBIX ypaBHeHUM. KMC/I0THO-OCHOBHBIE PeakLIiu.
3aziaHys Ha COCTaB/IeHHe MOHHBIX peaklui
OK 01
JIaGopaTopHbIe 3aHATHSA OK 04
JlaboparopHast paboTa "THIbI XUMUUECKUX peaKIyi'".
ViccnemoBanue THTIOB (110 COCTAaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCs BEI|eCTB) U TIPU3HAKOB 2
XUMUYECKUX peakiuid. IIpoBesieHHe peakiuii MOHHOTO OOMeHa, OTmpezie/ieHHe Cpefbl BOJHBIX
pacTBOPOB. 3a/laHus Ha COCTaB/IeHe MOHHBIX peakLuil
Pazgen 3. CTpoeHHe U CBOMCTBA HEOPraHMYECKUX BeIlleCTB 16
Tema3.1. OCHOBHOe cojiep)KaHue
Teopernueckoe o0yueHue OK 01
Knaccuduxarg [MpenMeT Heoprannueckout xumun. Knaccudukaiiys HeopraHuuecKux BeilecTB. IIpocTbie U C/I0KHBIE OK 02
us, BerjecTBa. OCHOBHbIE K/1aCChl CJIOKHBIX BelL[eCTB (OKCHU/bI, TH/IPOKCU/IbI, 6 K11
HOMeHKJ/IaTypa KUCJIOTBI, CONH). B3auMOCBs3b HEOpraHMYeCKHX BelecTB. ArperaTHble COCTOSTHUS Bell[eCTBa.
U CTpOeHHe Kpucrannueckuie v amopgHbIe BelljeCcTBa. THUIbI KPUCTaITMYeCKUX PeLLleTOK (aTOMHasd,
HeopraHuveck MoJIeKy/IsipHasi, MOHHas1, MeTa/l/lnueckast). 3aBUCUMOCTh (PU3MUeCKUX CBOMCTB BellleCTBa OT TUIa
HX BellecTB KPUCTa/I/TMUeCKO! pelleTKU. 3aBUCUMOCTb XMMUUeCKON aKTUBHOCTHU BeLeCTB OT BUA XMMUUeCKOH
CBSI3U M TUIMA KPUCTA/VIMYECKOM peleTKu. [IpruurHbI
MHOT000pasus BelljecTB
JTaGopaTopHbIe 3aHATHUS
2

HomeHk/1aTypa HeopraHM4YeCcKrX BellleCTB: Ha3BaHUe BelljecTBa UCXO/s U3 UX
XUMUAYeCKOoH (opMyJIbl UM COCTaB/IeHHe XUMUUeCKou (opMyJibl MCXO/Isl U3 Ha3BaHUS BelllecTBa 1o
mMexxayHapoaHoi (MFOITAK) nnu TpuBHUaibHOM HOMEHK/IATYype.




PerieHuie rpakTHUeCKUX 3aJjaHUi 10 Kiaccu(ukaliuy, HOMeHK/IaType U XuMuueckum dhopMysiam
HeopraHMUueCKuX BellleCTB Pa3/IMUHBIX K/IacCOB (YrapHbIi ra3, yryieKuc/IbIi

ras, aMMuaK, raiieHasi U3BecTb, HeraieHasi U3BeCTb, MUTheBasi Co/la U APYTUX): Ha3bIBaTh U
COCTAaBJISATh POPMYJIbI XUMUUECKUX BeIlleCTB, OTpe/ie/isiTh IPUHAAJIEXKHOCTD K Kaaccy. VICTOUHUKA
XUMHUUecKol nHpopmMaluu (cpecTB MaccoBoi nHbopMaruu, cetb VIHTepHeT u Apyrue). [Touck
VMH(OpMaLIMK 10 Ha3BaHUsM, UleHTU(HKaTopaM, CTPYKTYPHBIM

dhopmysiam




Tema 3.2.
dusuko-
XHMHUYeCKHe
CBOMCTBA
HeOpraHuYecKux
BeIleCTB

OcHoBHOe coaepKaHue

TEOPETI/I‘—IECKOE oﬁyqelme

Merannbl. Obimye gpu3nyeckre U XUMUUYECKHUe CBOMCTBA MeTa/uioB. Crioco0bl MoTyyeHusl.
3HayeHHe MeTa/lJIOB ¥ HEMETa/IJIOB B MIPUPO/Ie U JKU3HeIesATeIbHOCTH UeioBeKa U OpPraHru3MOB.
Koppo3ust MeTasioB: BUbI KOPPO3UHU, CITIOCOOBI 3aI{UTHI META/VIOB OT KOPPO3UU

Hewmetaribl. Ob1iue ¢pusnyeckre U XMMUUYeCKUe CBOMCTBA HeMeTal/ioB. TUITHYHbIe
cBoiicTBa HeMeTasoB IV- VII rpynn. Knaccudukaiiysi 1 HOMeHK/IaTypa Coe/JMHeHU
HemeTas1oB. KpyroBopoThl OMOTeHHBIX 3/IEMEHTOB B TIPUPO/IE.

JTaGopaTopHbIe 3aHATHUS

XrMHUUeCKre CBOMCTBAa OCHOBHBIX K/1aCCOB HEOPraHWYeCKHX BellecTB (OKCUA0B, TUAPOKCU/IOB,
KUCJIOT, COJIel U Ap.). 3aKOHOMEPHOCTH B M3MEeHEHUH CBOWCTB MPOCTHIX BellleCTB, BOAOPOHBIX
COeIMHEeHUM, BBICITUX OKCU/IOB U TUAPOKCU/IOB.

JIaGopaTopHbIe 3aHATUS

JlaboparopHast paboTa «CBoiicTBa MeTa/l/IoB». B3auMoielicTBe MeTaJIJIOB C BOZIOH, a TaKXKe C

paCTBOpaMu cojel u pacTBOpamMu KUCJIOT. BBHI/IMO,Z[EI\/JICTBI/IE cepHoﬁ Y a30THOM KHUCJIOT C Me/JbIO.

CocTaByieHre ypaBHEHUI XUMUYEeCKUX Peakivii C yuacTUeM MPOCThIX U
CJIOXKHBIX HeOpraHUUeCKUX BellleCTB: MeTaslJIoB U HeMeTaslJIOB; OKCU/IOB MeTaJlJIOB

JlaboparopHasi pabota «XapakTep AUCCOLMALIN Pa3/TMUHBIX THIPOKCHZIOBY.

CocraB/eHre ypaBHeHUM XMMUUECKUX peakLMi C yuaCcTheM MPOCThIX U CII0KHBIX
HeopraHUuYecKuXx BellleCTB:, HeMeTa/UIOB U aM()OTePHBIX 3/IeMeHTOB; HeOpraHWYeCKUX KUCJIOT,
OCHOBaHHWI U aM(OTepHBIX THAPOKCHU/IOB; HEOPraHUYECKUX COJIeH,

XapaKTepU3yIOLUX UX CBOMCTBA.

OK 01
OK 02
[IK1.1




Tema 3.3. OcHoBHOe cojiep)xaHue
HpenTudukary JIaGopaTopHbIe 3aHATHS
us JTaGopaTopHas pabota «VeHTH(hHUKALMS HEOPraHUYECKUX BeI[eCTB».
HeopraHu1eck PellleHne 3KCIiepUMeHTa/IbHBIX 3a/ja4 10 XMMUUEeCKUM CBOMCTBaM MeTaJl/IoB U HeMeTaslIoB, Mo OK 01
1 X BEIleCTB pacro3HaBaHUIO U TOyYeHHI0 COeJUHEeHNI MeTas/ioB U HeMeTal/loB. TIK1.1
WpenTrduKaiys HeOpraHMueCKux BeIIeCTB C UCIO/Ib30BaHUEM UX (PU3MKO-XMMHUUECKUX CBOMCTB,
XapaKTepHBIX KaueCTBeHHBIX peakijuil. KauecTBeHHBIe peakI[uu Ha Cy/bdar-, KapOOHAT- U XJIOPHU/I-
AQHWOHbI, HA KATUOH AMMOHHSI
Paspen 4. CTpoeHue U CBOIICTBA OPraHNYeCKUX BelecTB 28
Tema 4.1 OcHoOBHOe coep)XxaHue
Knaccupukanusa |  Teopernueckoe o0yuenue
, CTPOeHHe U [MosiBneHWe W pa3BUTHe OPraHMYECKOW XMMHUHM KakK Hayku. [IpeameT opraHMuUecKod XUMHM.
HOMeHK/IaTypa MecTo 1 3HaUeHHe OpraHUuYeckol XUMUM B CUCTeMe eCTeCTBeHHbIX HayK.
OpraHHuecKux XUMHUUeCKoe CTpPOeHHe KakK TMOpsJOK COelMHEHWs aTOMOB B MOJieKyJie COI/IACHO X BA/EHTHOCTH.
OCHOBHBIE TI0JIO’KEHUSI TEOPUM XUMUUECKOT0 CTPOeHHsI OpraHuuecKux coefrHeHuit A.M. byTiepoga.
perecTs YrnepojHblii CKeleT OpraHMuecKOW MOJieKysbl. 3aBUCHUMOCTb CBOWMCTB BeIeCTB OT XMUMHUYECKOTOo 4 OK 01
CTpOeHUsi MOsieKy/1. MI3oMepust ¥ ©30MephI. OK 02
[MToHsTHE O PyHKI[MOHATBLHOM rpymie. Pagukan. TIpuHLUIEI KiaccUuUKALUK OpraHUYeCcKuX TIK1.1
coeiiHeHU. MekayHapoiHasi HOMEeHK/IaTypa ¥ TIPUHIIUITEI HOMEHK/IaTyPbl OPraHUYeCKUX
coenuHeHuil. [ToHsTHE 00 a30TCOAEPIKAIMX COeTUHEHUSIX, OMOOTHUeCKH aKTUBHBIX Bel[eCTBaxX
(yrneBogax, xupax, Oesikax u Jp.), BBICOKOMOJIEKY/ISIPHBIX COeAUHeHUsIX (MOHOMep, TIOIMMep,
CTPYKTYPHOE 3BEHO)
JIabopaTopHbIe 3aHATHS
HomeHk/1aTypa opraHu4ecKuX COeJUHEHHUI OTAe/bHBIX K/1aCCOB (HAChIIIeHHbIe, HEHAChIIIIeHHbIe
Y apOMaTHUeCKue yTJIeBOJ0PO/bl, CITUPTHI, (DeHOJIbI, abIeTUIbl, 2
KeTOHBI, KaApOOHOBBIE KUCIOTHI U Ap.) CocTaB/ieHHe TIO/THBIX U COKPAIL[eHHBIX
CTPYKTYPHBIX (pOPMY/T OPraHUUeCKHX BeIeCTB OT/|e/bHBIX KIaCCOB, MCTIOMb3Ys UX Ha3BaHUS
M0 CUCTeMaTU4eCKOW U TPUBUA/IbHOM HOMEHKJ/IaType (3TUJ/IeH, aleTU/IeH,
ryvLepyrH, dheHos, popManbAerui, yKCycHast KUC/I0Ta, IULUH). PacueTsl mpocTetitieit hopMy b
OpraHUYeCcKOU MOJIEeKYJIbLUCXO/s U3 3/IeMeHTHOro coctana (B %)
Tema 4.2 OcHoOBHOe coiep)KaHue




CBoiicTBa
opraHuyveckK
1754
CcoeJMHEeHUH

Teopernueckoe o0yueHue

-  DU3MKO-XUMHUECKHe CBOWCTBA OpPraHUYeCKHWX COeJAWHEHWM OT/AeNbHbIX K/IacCoB (0COOEHHOCTH
KjJaccu(®UKalii W HOMEHK/IATypbl BHYTPH Kijacca; TOMOJIOTUYECKUH psjg W oOias (opmyiia;
nu3oMepusi; Gu3NUeCKWe CBOWMCTBA;, XWMWUYEeCKHe CBOMCTBA; CIIOCOOBI TIOMy4eHHs): TipeZie/ibHble
YTJIeBOOPOAb! (anKaHbl U LIMK/IOA/NKaHbl). ['opeHre MeTaHa KaK OAWH M3 OCHOBHBIX MCTOYHUKOB
Teruia B TMPOMBIIIEHHOCTH U ObITy. CBOWCTBA MPUPO/HBIX YTI€BOAOPO/IOB, HAXOXKAEHHE B TIPUPO/ie U
TIpUMeHeHre aliKaHOB;

- Tpee/bHbIe YI/IeBOJOPO/bI (a7KaHbl U I[UK/I0a/TKaHbl). ['opeHre MeTaHa KakK OJWH M3 OCHOBHBIX
WCTOYHHKOB TeTla B MPOMBILIIEHHOCTH U ObITY. CBOHCTBA MPUPO/IHBIX YII€BOAOPO/OB, HaXOXKIEeHHe
B TIPMPOJIie U TIPUMeHeHHe aJTKaHOB;

HeTipe/ie/ibHbIe (a/TKeHbI, a/IKWHbI U a/IKa/IneHbl) U apoMaTUuecKue yriaeBoJOPO/bI.

I'opeHue arjeTuieHa Kak UICTOUHUK BHICOKOTEMITEPATYPHOT'O TJIaMeHU [IJisi CBaPKHU U Pe3KU
METaJIJIOB

- KUC/IOPOZICOZieprKalliie coeZIMHeHus1 (CITUPTHI U eHOosIbI, KapOOHOBBIE KUCIOTHI U 3UPHI,
anbJeruzibl U KeTOHBI, XKUPHI, YI/1eBo/bl). [IpakTHueckoe mprMeHeHre STUEeHIIMKOIS, TIULIePUHa,
¢deHona. [IpumeHenue Gopmanbieruja, aleranbieruja,

- YKCYCHOU KHC/IOTBL. MbI/Ia KaK COMY BBICIIMX KAPOOHOBBIX KUCIOT. MoMoII[iie CBOWCTBA MblIa

-a30TCco/iepXKalle CoeJuHeHNs(aMUHbBI 1 aMUHOKHUC/IOTHI, 0e/1K1 ). BBICOKOMOJIEKY JISIPHBIE
coeiHeHUsI(CHHTeTHYeCKKe U OMOIOrMuecky akTUBHbIe). MOHOMep,o/IMMep, CTPYKTYPHOEe 3BeHO.
[MonvmMepu3aiiusi 3TH/IeHa KaKk OCHOBHOe HarlpaBJieHHe ero UCMo/b3oBaHus. ['eHeTUUecKas CBSI3b
MeX/ly KlacCcaMyd OpraHUuecKux CoeZJMHeHUN.

JIabopaTopHbIe 3aHATHUS

CBolicTBa OpraHMYecKux CoeIMHeHUHN OT/e/IbHbIX K/1aCcCOB (TPUBUAJIbHAS U MEXKIY
Hapo/iHasi HOMeHKJIaTypa, XUMHUUYeCKre CBOWMCTBA, CITIOCOOBI MOTyueHu s ):
Tripe/ie/ibHbIe (a/IKaHbI U [[UK/I0a/TKaHbI), HeTpe/ie/ibHble (aTKeHbl, alKUHbI U a/lKa/[ieHbl) U
apomMaTHhyecKue yrieBo0pO/ibl, CIUPTHI U (DeHOJTbI, KADOOHOBBIE KUC/IOTHI U 3QUPHI,
a7nb/IeTU/Ibl U KeTOHBI, aMUHbI 1 aMUHOKUCJIOTHI, BLICOKOMOJIEKYJ/ISIPHbIE COeJUHeHUs. 3a/laHus Ha
COCTaBJ/iIeHWe ypaBHEeHUN XUMHUYeCKUX PeakIvii C yJacTHeM OpraHWYeCKUX BelleCTB Ha OCHOBAaHUM UX
COCTaBa U CTPOEHUS
CocTaBjieHde CxXeM peakiuii (B TOM UuC/e TIO TIpeJJjioyKeHHBIM IierlouyKaM T[peBpalljeHui),
XapaKTepU3yIOIIUX XUMUUYEeCKHe CBOHMCTBA OPraHUYeCKUX COeJUHEHUH OT/IeNbHBIX K/IaCCOB, CIIOCOOBI
UX TIOJyuyeHWs W Ha3BaHWe OpPraHUYeCKMX COeAVHEHWM [0 TPUBHAIbHOW WIM MeXXIYHapOJHOU
cUcTeMaTU4yecKol HOMeHK/IaType.

OK 01
OK 02
OK 04
IIK1.1




PelieHrie pakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJlaHUM Ha CBOMCTBA OpraHM4eCcKUX
CcoeIMHeHUM OT/e/TbHBIX K/1aCCOB

JIaGopaTopHas pa6oTa

JlaboparopHas pabora  "TIpeBpaiiieHusi OpraHMUeCKUX BeIeCTB TIPU HarpeBaHuu'. [TomyueHue
3TU/IeHa Y U3ydeHUe ero CBOMCTB. MojienMpoBaHue MOJIEKY/T U XUMHAUYECKUX
TipeBpallleHU Ha TIpUMepe 3TaHa, 3TU/IeHa, aljeTU/IeHa U Jip.

Tema 4.3
Wpentudukaim
sl OpraHNyYeCKUX
BeII[eCTB, UX
3HauyeHue u
TpUMeHeHWe B
OBITOBOM U
TIPOM3BO/ICTBEH
HOM
JesITeIbHOCT

1 UejioBeKa

OcHoBHOe coaep>KaHue

Teopernueckoe 00yueHue

Buoopranuueckue coequHeHus. IIpumMeHeHne v 6roorunyeckast posib yriaeBozioB. OKUC/IeHre
YTIEBOZIOB - UCTOYHUK SHEPTMU XKUBBIX OpraHu3MoB. O0/1acT TpUMEHEeHUsI aMUHOKHUCIIOT.
[MTpeBpalijeHust 6E/TKOB MHUIIU B OpraHu3Me. bruonornueckue GyHKIMN

6enkoB. brosoruueckre QyHKIUU )KUPOB. Posib OpraHuueCcKoi XMMUY B PeIIIeHHUH MPOo0JIeM MUITeBOH
0e3011acHOCTH

Posib opraHruecKoil XMMHU B pellieH|H TTpobJieM SHepreTHyecKoii 6e30MmacHOCTH, B Pa3BUTUA
MeJULMHBI, CO3/IaHUU HOBBIX MaTepHaioB, HOBbIX MCTOUHUKOB SHEpPruu (a/JlbTepHAaTHBHbIE
VICTOYHUKH 3Heprun). OnacHOCTh BO3/elCTBUS Ha KUBble OPraHU3Mbl OPraHUUeCKHX BellleCTB
OTJe/IbHBIX K/1acCoB (YT/IeBO/IOPO/ibI, CITUPTHI, eHOJIbI, XJIOPOPraHUUecKre TIPOM3BO/HbIE,
anbJeruibl ¥ p.), CMbICJ NTOKa3aTessi Mpefie/ibHO JOMYyCTUMOW KOHL|eHTpaLu1

JIaGopaTopHbIe 3aHATHUS

JlaboparopHas pabora: "UneHTr(UKaLMs OpraHnyeCcKUX CoeIMHEHNH OT/e/TbHbIX K/1acCoB"
VpenTrdukanms opraHuyeCcKMX COeJUHEHWM OT[e/bHbIX K/IacCcoB (Ha MprMepe anblerusios,

KpaxmaJsa, YKCyCHOM KHC/IOTbI, Oe/IKOB U T.11.) C MUCII0/Ib30BaHHEM MX

(U3MKO-XUMUYECKHUX CBOMCTB M XapaKTePHBIX KaueCTBEHHBIX peaklyi. JleHaTyparus Oesika Tipu

HarpeBaHuu. lIBeTHble peakiun OenkoB. BO3HMKHOBeHME aHA/TMTUYECKOTO CHTHa/la C TOYKH

3peHust XMMHUYeCKUX MPOLieCcCOB MPY NPOTeKaHWM KaueCTBEHHOMN

peakliyy, N03BOJIsIIoLIel UIeHTU(PULIMPOBaTh Mpe/i/IoKeHHble OpraHuvecKre BelljecTBa

OK 01
OK 02
OK 04
IIK1.1




Pa3pen 5.

KuHeTHueckue u TepMOANHaMHUYECKHE 3dKOHOMEPHOCTH IMTPOT€eKAaHUA XUMHYECKHUX peaKunifl

Tema 5.1
OcHoBHoOe cofepxaHue
CkopocTh
XAMMUECKHX Teopernueckoe o0yueHue
PeaKLMA. CKOpOCTh peaklyy, ee 3aBUCUMOCTb OT Pa3/IWUHBbIX (DAKTOPOB: MPUPO/bI pPearupyrolinuX BellecTs,
Xumuueckoe KOHLIEHTpalL[UM pearvpymoluxX BelLecTB, TeMrepaTypbl U I/IOIIAJAU PeakLMOHHOW IOBEPXHOCTH.
paBHOBeCHe TersioBble 3QQeKTbl XUMUUECKMX peakluidl. DK30- U 3HJoTepMUYeckue, peakinu.O6paTUMOCTb OK 01
peakuyii. XUMHMUeCKOoe paBHOBeCHME U €ro CMellleHHWe TI0J JelCTBMeM pa3/IuyHbIX (pakTopoB
(KOHLIeHTpaLMs peareHTOB WM TPOAYKTOB peakLWH, [aBjieHWe, TeMmIiepaTypa) /[JIsl CO3[aHusl OK 02
ONTUMaJIbHBIX YCJIOBUM NIPOTEKAHUSI XUMUYECKHUX K 1.1
riporieccos. [IpuHuurn Jle Hlatense
JIabopaTopHbIe 3aHATHUSA
PeltieHue npakTUKO-OPUEHTUPOBAHHBIX 3a/laHKI Ha aHa/u3 (aKTOPOB ,B/IMSIOLIMX Ha U3MeHeHHe
CKOPOCTH XMMUYeCKOM peakL[iH, BT.U C MO3ULIMI 3KO/IOTMUeCKHU 1ie/1ieco00pa3Horo roBe/ieHus B
OBITY ¥ TPYZIOBOH /IeSITe/TbHOCTH B 11eJIsIX COXPaHEHUsI CBOETO 3/J0POBBS U OKPY KaloLIleld IPUPOHOM
cpefpbl.
PemieHne npakTMKO-OPUEHTHPOBAHHBIX 3a/laHUM Ha puMeHeHKe ripuHLymna Jle-1llarense s
HaXO’K/eHUsl HallpaB/IeHus] CMeLlleH!sl paBHOBECHsl XMMHUYeCKOM peakLjuM 1 aHa 3 (akTopoB ,
B/IMSIFOLIMX Ha CMeLl[eHue XMMUYEeCKOr0 PaBHOBECHS].
Paspen 6. PacTBOpBI
Tema 6.1. OcHoBHOe coiep)XKaHue
IlonsTHe 0 Teopernueckoe o0yueHue
pacTBopax PacTtBopeHre Kak (pu3MKO-XxMMUUeCKHi mporjecc. PactBopel. CriocoObl NPUTOTOB/IEHUST PaCTBOPOB. OKO1
PactBoprMocTb. MaccoBasi [0ns1 pacTBOpeHHOro BemjectBa. CMBIC TIOKasaTessl MpefeabHO OKO02
JOTTYyCTUMOM KOHL|EHTPALX M eT0 UCII0Ib30BaHKe B OLIeHKe 9KO/IOTMUeCcKoi 0e30MacHOCTH. OK 07
I[TpaBusia 3K0/IOTMUYECKH 11e/1iecO00pa3HOTro MoBeieHus: B OBITY U TPYJOBOM /IeATeTbHOCTH B LIEJISX MK 1.1

COXPaHeHHsl CBOETr0 3[0POBbsI U OKPYKatollleil MPUPOHOM Cpe/ibl; OTIACHOCTh BO3/1eHCTBHS Ha >KHBbIE
OpraHu3MBbl OTpe/ie/ieHHbIX BelllecTB. PellleHre IPaKTUKO-OPYEeHTUPOBAaHHBIX PACUETHBIX 3a/laHri Ha
PaCTBOPBI, UCIIO/Ib3yeMble B OBITOBOM 1 TIPOU3BO/ICTBEHHOM /IeSITe/TbHOCTH Ue/loBeKa




Tema 6.2 OcCHOBHOe coiep)KaHue

HccnepoBann JlabopaTopHbIe 3aHATHS
€ CBOMCTB JlaboparopHast paboTa «IIpUuroToBeHre pacTBOPOB».
pacTBOpoB [IpuroroBneHve  pacTBOpPOB  3aflaHHOW  (MaccoBod, %)  KOHLeHTpauuud (C  TIPaKTHKO-

OpHMEHTUPOBaHHBIMK BOMPOCAaMM) W Ofpefie/ieHre Cpefbl BOAHBIX pacTBOpOB.PellieHre 3ajau Ha
TIPUTOTOBJIEHHE PAaCTBOPOB




IIpodeccuoHaIbHO-OpHEHTHPOBAHHOE Coiep>KaHHe (Cofiep)KaHUe MPUKJ/IAJHOT0 MOJYJIsA)

Paspen’7 Xumus B ObITY H IPOM3BO/JCTBEHHO /IeATe/TbHOCTH Ye/I0BeKa
OcHOBHOe cojiepxaHue
Tema 7.1. Teopernueckoe o0yueHue

Xumust B ObITY
u

Hogetitme goCTKeHUss XUMAYeCKON HayKU U XUMUYeCKON TeXHOMoruu. Pob xuMmuu B
obecrieueHNH 3KOJI0TMYeCKOM, SHEPreTUUeCcKO U MUIIeBON 6e301acHOCTH, Pa3BUTUN
MeauLMHbI. [IpaBusia Moucka U aHa/M3a XUMUUeCKOoW nHhopMaLuy 13

TIPOU3BO/ICTBEH 2 OK 01
HOI Pa3/IMUYHbIX HCTOYHUKOB (HayyHass W yueOHO-HayuHasi JIATepaTypa, CpeJCTBa MacCCOBOMU OK 02
JlesATe/IbHOCTH nHbopMaluy, cetb VIHTepHeT) OK 04
yesioBeKa
OK 07
JlabopaTopHbIe 3aHATHS IK1.1
[Touck ¥ aHanM3 KeMCOB O MPUMEHEHUH XUMHUECKUX BEIeCTB M TEXHOJIOTHH C yueToM Oy yiiei
1po¢eCcCHOHATLHOU JesITe/IbHOCTU 110 TeMaM: KpaCKW, ICTOYHUKU SHEePTruy, OpraHuuecKre u 2
MUHepaJibHbIe Y100peHus, IeKapCTBEeHHbIE BeI[eCTBa, ObITOBAask XUMMSI.
3amuTa: IIpecraBiieHre pe3ybTaToOB pellieHUs KeHCoB B JopmMe MUHU-Z0K/IaZia C Tipe3eHTaruei
NuauBuyanbHbIN IPOEKT 2
IIpome)xxyTouHas aTTecTalus NOT JUCIUIIMHE (3a4yeT) 2
Bcero 82




2. YCJIOBUSA PEAJIN3AIIUU ITPOT'PAMMBI
OBIIEOBPA30BATE/IbHON YUYEBHOWM JUCIIUTIAHBI

3.1 [lna peanusanuu MPOrpaMmbl  00meo0pa3oBaTeTbHON y4eOHOH JAUCIUIUTUHBI
NpelyCMOTPEeHBI C/le/jyIoli}e CriejHalbHble MoOMelleHUs:

KabuHeT XxumM1H, OCHaIleHHbIN 000pyZ0BaHWeM U TEXHUYeCKUMU CPe/ICTBaMU 00yUeHMs:

Ob6opyznoBanue: Paboune mecra mpernofaBaTesss U 00yyarOLUMXCs: 0CKa MejoBasi -1IIT.,
CTOJ1 yYeHW4YeCKur — 16 T., CTys1 ydyeHW4Yecku — 32 WT., cton — 1 wr., cTya — 1 mrT., »Kamao3u
BepTHUKa/bHble - 3 LIT., celd - 1 mT.

KomruiekT yueOHO-MeTOIUUeCKO JOKYMeHTaLWH, TIIaKaThl

TexHuueckre cpejcTBa 00ydeHUs:: My/bTUMeAWiiHOe oOopyZoBaHMe (HOYTOYK, KpaH Ha
LITaTUBE, TIPOEKTOP)

3.2 UudopMmanoHHOe 00ecrneueHre peajM3alju MporpaMMabl

OcCHOBHbI€ HCTOUHHKHU:

1. T'abpuensH, O.C. Xumus. 10 k1. Ba3oBeiii ypoBeHb [TekcT]: yueOHUK A1 CTy. YUPEXIEHWUN
cpef. mpod. obpa3oBanus/O.C.I"abpuesnsH.- 7-e u3g., crepeoturt. —M.: [Ipoda, 2019.-191c.

2. T'abpuensiH, O.C. Xumusi. 11 kn. ba3oBeiii ypoBeHb [TeKkcT]: yueOHUK jis CTYA. YUupeXAeHHM
cpen. ipod. obpa3oBanusi/O.C.I'abpuensi.- 6-e u3j., crepeotur. — M.: JIpoda, 2019.-223c.

3. Tabpuensan, O.C. Xumusa 10kn [Tekcr]: yuebHuk: 6a3oBbii ypoeHb / O.C.I'abpuessiH,
N.I".Octpoymos, C.A.Cnagkos.- 5-e u3g., crep.- M.: [Ipocseienue, 2023.-128c.

4. Tabpuwensn, O.C. Xwmusi 11kn [Tekcr]: yuebHuK: 0a3oBbiii ypoBeHb / O.C.I'abpuensH,
N.I".Octpoymos, C.A.Cnankos.- 6-e usf., crep.- M.: IIpocseljenue, 2024.-127c.

HOHOJIHI/ITEJIBHBIE HCTOYHHUKHU:

1. https://infourok.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHUSA



OBIIIEOBPA30BATE/IbHOM YUEBHOMH JUCIUIL/IMHBI

KOHTpO/b 1 OlleHKa pe3yJ/ibTaToB 00yueHUsl OCYILeCTBIISIeTCS TIpero/iaBaTesieM B MpoLiecce
MPOBE/IEHUS] TIPAKTUYECKMX 3aHATHM W J/1a00paTOpHBIX pPabOT, TECTUPOBAHWS, a TaKXKe
BBITIOJTHEHUST  OOyUarol[UMUCS WHAMBUAYaJbHbIX 3a/laHU, TIPOEKTOB, HCC/IeOBaHUM.
PesynbTathl 0OyueHUs] ONpeZessitOT, YTO OOydYarol[uecss [JO/DKHBI 3HaTh, TIOHUMaTbh U
JIeMOHCTPUPOBATh M0 3aBepllieHUH W3yUeHUsl JUCLIUTIIMHBL.

st popMupoBaHUs, KOHTPO/S M OLEHKM pe3y/IbTaTOB OCBOEHHS yueOHOW AMCLIMITIMHBI
WCTIONb3YeTCsl CUCTeMa OLIeHOYHBIX MepOTpUSTHH, Tpe/CTaB/sioliasi Cobol  KOMILIeKC
yueOHBbIX MepOTPUSITUM, COTJIACOBAaHHBIX C pe3y/bTaTaMu 00ydeHUs U cHOpMyTUPOBAHHBIX C

yuetom ®I'OC COO (npegmeTtHsle pe3ynbTarhl o aucuumee) u I'OC CIIO

19[5 Mojayns/Pa Pe3ynbTaT 00yueHust Tumbt oueHOTHHX
3pen/Tema MepOnpUATHH
I OcHoBHOe cojep)XaHue
1 Pa3zpen 1. Dobm
OcHoOBBI PMYy/THPOBATE
0a3oBbIe
CTpOeHHs
pemecrsa MOHATHSA U
3aKOHbI XUMHH
1.1 OK 01 Ctpoenue CocraB/iATh 1. Tecr «Crpoerne atomos
aTOMOB XUMUYecKre (HhopMyJibl XUMUHUECKIX 5/IEMEHTOB 1
S — COeqHHEHHA B TIPUPOZIA XMMUYECKOH CBSI3U».
3JIeMEHTOB U COOTBETCTBHUHM CO 2.3aj1auM Ha CoCTaBIeHye
npypoza CTereHb OKUC/IeHHUs XUMUIECKIX .
D — S — dbopmyn JByXaTOMHBIX COeJJUHEHUIH
CBSI3U 3/1eMEHTOB, UCXO/S 13 (OKCHAOB, CyBEQHAOB, THAPH/IOB 1
BaJIeHTHOCTH U 3J1eK T.IL).
TPOOTPHLATENHHOCTH 3.3a7jaHus Iia WCTIOTb30BaHMe
XUMHUYeCKON CUMBOJIMKU U
Ha3BaHWUW COeIMHEHUM M0
HOMEHK/IaType MeKAyHapOJHOTO
COK03a TEOPeTUUECKOU U
TIPUK/IaIHON XUMUU U
TPUBUA/bHBIX Ha3BaHUM XUMUUeCKHX
bopmyn IByXaTOMHBIX
coeJuHEeHUM (OKCUOB, CYJIb(H/0B,
TUJIPUJIOB U T.I1.) U IPYTUX
HEOPraHUUeCKUX COeUHEeHUH
OT/Ie/TbHBIX K/IaCCOB
JlabopatopHasi paboTa st
COCTaBJIeHUS
1.2 OKO1 Tepuouuec XapakTepu305aTs 1. Tect «MeTaJIJII/IquIiI/Ie/
OK 02 KU 3aKOH 1 HeMeTas/THuecKre CBONCTBa,
TaGmria U, XUMHU4ECKNE 3/IEKTPOOTPULIATETBHOCTD U
MeHenieea S/IEMEHTEI B CPO/ICTBO K JIEKTPOHY XUMHUYeCKUX
COOTBETCTBHHU C HX 3/IEMEHTOB B COOTBETCTBUE C UX
TIOIOKEHNEM B 9JIEKTPOHHBIM CTPOEHUEM U
[IepHOAMHECKON TIOJIOXKEHWEM B MEePUOMUECKOM




CUCTeMe XUMUYeCKUX
snemeHToB /.M.
MenpesneeBa

cucTeMe XMMUYeCKUX 3/IeMeHTOB
..

MeHgeneeBa».

2. TIpakTHuecKue 3aJjaHus Ha
yCTaHOBJIEHUE CBSI3U MeXIY
CTPOEHHEM aTOMOB XUMHUYECKHX
3/1eMeHTOB U [1IepUoiuueCKUM
M3MeHEeHVeM CBOMCTB XMMHUUYECKUX
3/1eMEeHTOB U UX

COeIMHEHU B COOTBETCTBUM C
nosioxxeHveM Ileproanueckoit
cucreme.
[IpakTKO-OprUeHTUPOBaHHbIe
TeopeTUUeCKUe 3aZlaHusl Ha
XapakTepu3aLi0 XUMUUeCKUX
371eMeHTOB: «MeTtannmueckue /
HeMeTa/lJIMuecKre CBOMCTBa,
3J1eKTPOOTPULIATE/IBHOCTD U CPOJICTBO
K 3JIEKTPOHY XUMHUUYECKUX 3/IeMEHTOB
B COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHHEeM U I10JI0’KeHHEeM B
NepUoOJUYeCKON CUCTEMe
XAMUYeCKHX 3jiemeHToB I.1.
MeHpeneeBa»

Pazgen 2.
XHUMHUYECKH e
peakuuu

XapakTepHu3oBaThb
TUNBI XUMHYECKUX
peakiui

KonTposibHas pabora «CtpoeHue
Bel[eCTBA M XUMHYECKHE PeaKijHi»

2.1

OK 01
OK 04

Tunbl
XUMHAYECKUX
peakLuii

CocraB/iATh peakLyu
COeIUHEeHMUS,
pasfokeHus, o0OMeHa,
3aMeIIeHus],
OKHCJ/IUTE/TLHO-
BOCCTAHOBUTE/ILHbIE
peakLuu

1. 3ajauu Ha cocTaBneHre ypaBHEHUM
peaxLui:

- COeJVHEHWs], 3aMellleHus],
passiokeHusi, 0OMeHa;

- OKHMC/IUTeIbHOBOCCTAHOBHUTE/ILHBIX
peakiyii C UCTI0/Ib30BaHHUEM MeTO/Ia
3JIEKTPOHHOTO

OanaHca.

2. 3ajjauu Ha pacyeT MacChl BeIleCTBa
wir 00bEMa ra30B 110 U3BECTHOMY
KOJINYeCTBY BelllecTBa, Macce Uiu
00BEMY OZJHOTO M3 YYaCTBYIOIIVX B
peakLMH BelleCTB; pacuéThbl MaCChI
(0O6béMa, KoMUueCcTBa BeIeCTBa)
TIPO/IYKTOB PeaKIvu, eC/I OJTHO 13
BEIL[eCTB UMeeT

2.2

OJIEKTPOJIUT
nueckKas
JIACCOITHAIIHA ST
u UOHHBIN
obmeH

CocTaB/sTh ypaBHeHUs
XUMHUUECKUX peakLu
HMOHHOTO 0OMeHa C
y4yactviem
HeOpraHU4yeCcKux
BellleCTB

1. 3ajaHus Ha COCTaBJIeHUe
MOJIEKY/ISIPHBIX U

HMOHHBIX peakiuii C yyacTheM KUC/IOT,

OCHOBaHMM U COJIeH, yCTaHOB/IeHHe

M3MeHeHHsl KUCJIOTHOCTU Cpe/ibl

2. JlaboparopHasi paboTta "Turbl

XMMUUYECKHUX peakiun"

Pazgen 3.
CtpoeHue u

NccnepoBarb cTpoeHue
U CBOMCTBA

KonTponbHas pabora «CBoiicTBa
HeopraHu4ecKux BeliecTB»




CBOMCTBA HeOpraHu4ecKux
HeopraHuye BeLleCcTB
CKHMX
BellleCcTB
1. Tect «HomeHk/aTypa v Ha3BaHue
3.1 OK 01 Knaccuduka Knaccuduimposar M
IK1.1 HeopraHuvyecKuXx BelecTB UCX0d
Ly, b HeOpraHhyecKue .
13 UX XUMUYEeCKOM (hOpMy/ibl UK
HOMEHKJIaTy Bell|eCTBa B 2
COCTaB/IeHUe XUMUUeCKOU
pau COOTBETCTBUU C UX
(hopmyJibl UCXOAST U3 Ha3BaHUs
CTpOeHUe CTpPOeHuEeM .
BellleCTBa 10 MeXXYHapOJHOW W1
HeopraHuye m ) MEKIYHApO/
CKIX TPUBHAILHOM HOMEHK/IaType».
2. 3a7iauM Ha pacyeT MacCOBOU
BellleCTB
Jl0/11 (MacChl) XMMUUECKOI 0
j7ieMeHTa (CoeiMHEHUS) B
MoJieKyJie (cMecH).
3. ITpakTueckue 3ajaHus 10
KJ/laccu(UKaLy, HOMeHK/IaType U
XUMUUeCKUM hopmyiam
HeOpraHWYeCKUX Bell[eCTB Pa3/InUHbIX
KJIaCCOB.
4. ITpakTUeCcKue 3aJjaHus Ha
onpejeneHre XUMUUeCKOU
aKTUBHOCTHU BeIlleCTB B
3aBMCUMOCTH BU/Ia XUMUUECKOU
CBSI3U M TUIA KPUCTA//IAUeCKOU
pelleTKy
1. Tect «OCOOEHHOCTH XUMHUECKUX
3.9 85 8; DOUUKO- YcraHaBnMMBaTh e
N — 3aBUCUMOCTb Q)Hzilleo— 5
IIK1.1 CROICTRA XMMHUYECKHX CBOMCTB OKCHU0B, KMC/IOT, OCHOBAHHH,
aM(OTepHBIX TUIPOKCHU/OB U
HeopraHuyec HeopraHuueckKux BelljecTB o ;ll 1‘/’1 p Ap it
».
kux pemecrp | OT CTPOEHNs aTOMOB 1
MOJIEeKYJI, a TaKXKe TUIla 2. 3a,E[aHI/IH Ha COCTaBJIeHHue
KPHCTa//TAYeCKOM ypPaBHEeHHIM XUMUUYECKHX peakLii C
pelieTKu ydacCTheM IIPOCTBhIX U CJIO>KHBIX
HeopraHvyeCKHux BellleCTB: OKCUIOB
MeTaJlJIOB, HEMeTaJlJIOB U
aM(OTepHBIX 3/IEMEHTOB;
HeOpraHUyeCKUX KMCJI0T, OCHOBAHUU U
ambOTepHBIX THAPOKCH/IOB,
HeopraHuuyeCcKux CoJei,
XapaKTepU3yHIIUX UX CBOMCTBA U
CTIOCOObI TIOTyUeHUS.
3. IIpakTUKO-OpHeHTUPOBaHHbIe
TeopeTHYeCcKHe 3a/laHusl Ha CBOWMCTBa U
MoJTyYeHHe HeOpraHUYeCcKrX BelecTB
OK 01 Npentuguka
3.3 OK 02 HI;IHH @ VlccnenoBarh 1. [IpakTUKO-OpUEeHTUPOBAHHbIE
KaueCTBeHHbIe peaKLUU
OK 04 HeopraHuyec L raHquCKHl; I 3a/iaHHA 110 COCTAB/IEHHIO
KUX BeIeCTB p XUMUYECKHX peaklyi C yuacTheM
BellleCTB HeopraHWyeCKUx BellleCTB,

WCII0JIb3YeMbIX /ISl UX
HJeHTU(UKaL1H.

JlaboparopHas paboTa:




"UpeHTudukauys

HeOpraHuyeCcKux
BelecTB"

41 Knaccuduxa K/1aCCUbUIMPOBAT 1. 3ajaHus Ha cocTaB/ieHue Ha3BaHUU
OK 01 s, OpraHMYecKye OpraHNYecKNX COeAMHEHMA 0
K 1.1 HOMEHK/IaTy BeIIECTRA B TPUBUA/ILHOW W/ MEXyHAPO/HOH

Pa U CTPOGHHE | COOTBETCTBHM C KX CUCTeMaTUYeCKOM HOMEHK/IaType.
OpraHiuec Kix | CTpoeHmeM 2. 3afiaHys Ha COCTaBJ/IeHHE
BEIIeCTR TOJTHBIX U COKPALL[€HHBIX
CTPYKTYPHBIX (hOpMyT
OpraHUYeCcKHX BeLeCTB OT/e/bHbIX
KJIaCCOB.
3. 3ajauu Ha oripefiesieHre
rpocTeuien
4. (hopmyibl OpraHUueCcKomn
MOJIEKYJIbI, UCXO/S U3 37IeMEeHTHOTO
cocTtaBa (B %)

40 OK 01 CpoiicTRa YcTaHaB/IMBaTh 1. 3agaHus Ha cocTaB/IeHue
OK 02 OpraHuueck 3aBHCUMOCTD cl)I/l3uI/1Ko— YPaBHEHUU 5
OKO04 X XUMUUYECKUX CBOMCTB XHUMUYECKUX peakIuu C
[1K1.1 CoeTAHe i HEOPraHUYeCKuX ydacTheM OpraHMueCcKux

BEI[eCTB OT CTPOEHHSI BellleCTB Ha OCHOBaHUHU UX

aTOMOB UM MOJIEKYII, a COCTaBa M CTPOEHUSI.

TakyKe TUIIa 2. 3a/jaHus Ha COCTaB/IEHHE

KPUCTa/IUeCKOM ypaBHEHUN XUMUYeCKHX peaklui,

peLIeTKn WUTFOCTPUPYIOLMX XUMUUECKUe
CBOMCTBA C y4eTOM MeXaHU3MOB
MPOTeKaHUs JaHHBIX PeakLyn 1
reHeTUYeCKOU CBSI3M OPraHUUYeCKHX
BelLleCTB pa3HbIX KIaCCOB.
3. PacueTHble 3a/jauu 110 ypaBHEHUSIM
peakLyii C y4acTheM OpraHruueCKuX
BelL[eCTB.
4. JlaboparopHast paboTta
"[IpeBpartijeHus1 OpraHuueCcKnux
BelLleCTB [pYU HarpeBaHuu"

4.3 8? 8; VpenTuduka Viccrenosath 1. IpakTUKO-OpHeHTHPOBaHHbIE
OKO04 st KaueCTBEHHBIE 3a/laHus TI0 COCTAB/IeHHUIO
MK1.1 OpPTaHHUYECK UX | pedKLn XUMHMUECKHMX PeakKLUii C yuacTHeM

BELECTB, UX OpraHUHecKx OpraHUYeCKMX BeIL[eCTB, B T.U.
3HaueHue U coeIMHeHU HCTIONb3yeMBIX /ISt X
MpUMEHEHNE B | OT/E/IbHbIX K/IaCcCOoB uaeHTUdUKALIY B
ObITOBOM 1 OBITY U IIPOMBIIIJIEHHOCTH.
NIPOM3BO/ICTB 2 .JTabopartopHast paboTa:
eHHOH "N peHTU(UKALMS OPraHUUeCKHUX
eATeLHOCT COoe/IMHeHUM OT/e/IbHbIX K/I1acCoB"
Y YyesioBeKa

5. Pazpen 5. XapakrTepHu3oBaThb
Kunetnuec

B/IMSITHHU €




KHe u

Pa3/IMUYHbIX
TepmoanHa dakTopos Ha
MHYECKHE paBHOBecHe U
3aKOHOMepH CKOPOCTH
ocTH XUMHUYECKUX
NMPOTEeKaHH s peaxiuii
XUMHUYECKHU X
peakuum
51 CKopOCTH XapakTepu3oBaTh [TpaKTUKO-OpHeHTHPOBaHHbIE
BJ/IMSIHUE KOHLIEHTpaLUU TeopeTUUeCKUe 3aJjlaHusl Ha aHau3
OK 01 XHUMITHECKI X earvupyoIIUX BeleCcTs
peaKIpil. p pyroII] 1] (hakTOpOB, BAUSIOLIMX Ha 5
OK 02 XUMITUeCKO e Y TeMrepaTypbl Ha HM3MeHeHHe CKOPOCTH XMMUUeCKOr
MK1.1 PaBHOBECHE CKOPOCTb XHMHUECKHX peakuuu. [IpakTuko-
peakLuii OpPUEHTHUPOBAHHbIE 3a[jaHus Ha
XapakTepr3oBaTh rpyUMeHeHHe TIpyHLa Jle-
BJ/IMSIHUE U3MEeHeHUs [MTatenbe As1s HAXOXKAEHUST
KOHL|eHTpaLyn HarpaBJieHuUs1 CMeIlleHus
BellleCTB, peakLuu paBHOBECHS XMMHUUECKOW peakLU U
cpefbl U aHanv3 (PaKTOpOB, BAUSIIOLIMX Ha
TeMIiepaTypbl Ha CMeleHre XUMUYeCKOro
cMellleHre paBHOBeCHUS
XUMHUYECKOT 0 2.  JlabopartopHas paboTa
pABHOBeCHs! «CKOpOCTb XMMUUECKUX PeaKLUil.
CwMmellleHre XUMHAYECKOTO
pPaBHOBECHSI»
6 Pa3pen 6. HUccnepoBath
PacTBoOpbI HUCTHHHBIE PACTBOPBHI C
3a/JaHHBIMH
XapaKTepUCTUKaMU
OK 01 [TonsaTus o Pa3/Myath UCTUHHBIE 1. 3ajaum Ha IPUrOTOBJIEHKE
OK 02 pacTBopax PacHBOPE! pacTBOpOB.
K 1.1 [TpakTUKO-OpHeHTUPOBaHHbIe
pacyeTHbIe 3a/laHUs Ha
[IMCTIEpCHBIE CUCTEMBI,
UCTIO/b3yeMble B ObITOBON U
TMPOM3BO/CTBEHHOM JeSITeJIbHOCTH
yesioBeKa
OK 01 Nccneposa Vcenenosars (bHEHKO_ JTabopaTopHas pabora
o XUMUUeCKHe CBOMCTBA
OK 04 HYe CBOMCTB "[IpuroroBsyieHre pacTBOPOB"
K 1.1 ACTBODOE WCTUHHBIX PaCTBOPOB
. p P
II IIpodeccuoHanbHO-0OpHEeHTHPOBAHHOE Cojiep)KaHue (Cofep)KaHUe NMPUK/IAJHOT0 MOy /1)
7 Pa3pen 6. OueHnBaThH 3amnTaeri71ca (c yueTom
Xumust B noc/ieCcTBHS OBLITOBOI Oypymei
ObITYy H - npodeccHoHATBHOMN
NPOH3BOACT IPOM3BOACTBEHHO JAesiTe/IbHOCTH)
BEHHOM AeATe/IbHOCTH
AEATETBHOC ye/I0BeKa C MO3UIMH
™ IKO0/I0rHYEeCKOM
1e/I0BEKa Ge3onacHoCTH
OK 01 XUMUS B OteHnBaTh Kefic (c yuetom Oyayiieit




OK 02
OK 04
OK 07
IIK1.1

OBITY U
TIPOU3BO/ICTB
eHHOM
JesITeNTbHOCT U
yesioBeKa

TOC/IeICTBUS OBLITOBOM
Y IPOM3BO/ICTBEHHOM
JlesITeTbHOCTH
yesioBeKa C MO3ULUr
9KOJIOTUUECKOU
0e30macHOCTH

rpodeccuoHabHOMN JesiTeTbHOCTH)
Bo3MosKHBIE TeMBI KeMCOB:

1. [ToTeneneHue KMMara v
BBICBOOOXK/I€HHE Ta30BbIX TH/PATOB
CO /IHa OKeaHa

2. Byayiye MaTepuasisl Ajist
aBHMa-,MallluHO-, U
NpUOOPOCTPOEHUST

3. HoBble MaTepuasbizyis
COMHEeYHBIX Oarapei.

4. JlekapcTBa Ha OCHOBe
PACTUTEJTbHBIX TTPerapaToB




MUWHVCTEPCTBO HAYKHU U BBICIIIET'O OBPA30OBAHMUS
POCCUNCKOM ®EJEPAIIUN

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BHOJKETHOE
OBPA3OBATEJ/IbHOE YUYPEXX/IEHUE BBICIIIEI'O OBPA3OBAHUSA
«CEBEPO-KABKA3CKAATOCYJAPCTBEHHAA AKAJEMMUS»

CPEJHEITPO®ECCVOHAJIbHBIN KOJUIEDK

@oH/| OL[EHOYHBIX CPe/ICTB
J7IsI TIPOBE/IEHUST TEKYILIEr0 KOHTPOJIS ¥ TIPOMEXKYTOUHOM aTTeCTaLuy
1o o01eo0pa3oBaTe/IbHON YUe0HOU AUCIUIINHE
Xumus
A cnepanbHocTH 40.02.04 FOpucnpygeHms

(dhopma npoBe/ieHNsI OL[eHOUYHOM TIPOLie1yPhl -
ouchgpepenyupogaHHbiii 3auem

Yepkecck



2025r.

I. OBIIIVE I10JIOKEHUSA

@onp oneHouHblx cpefctB (POC) mpeaHa3HaueH [yisi KOHTPOJISE U OLIEHKU 0Opa3oBaTesbHBIX
JIOCTYDKEHUH 00yuaroIuxcs, 0CBOMBILIKX MTPOrpamMmy 0011jeo0pa3oBaTe/lbHON yueOHOM JUCLIUTIIUHEI

«XUMHUD».

@®OC BK/IIOUAEeT KOHTPOJIbHBIE MaTepyaJbl JJ1s POBeeHUs TEKYILer0 KOHTPOJIS U IPOMeXXYTOYHOU
arrectaiyy B popme AuddepeHUPOBAHHOIO 3a4eTa.
@®OC paspaboran B cooTBeTcTBUM C DeJeparbHbIM TOCYJapCTBEHHBIM 00Opa3oBaTebHBIM
cra”zgapToM A crienansHocTy 40.02.04 FOpucnipyeHuys

1 paboueii mporpamMmoii 061ie06pa3oBaTesIbHON YUeOHOU AUCHUTIIUHE « XUMUSI».

I1. PE3YJIBTATBHI OCBOEHUS JUCIUILIMHEI, IIOJTEXKAIIEN ITPOBEPKU

Koa u IInaHupyemblie pe3y/ibTaTbl 0CBOEHUS AUCIUILIAHBI IToxazarenun
HaVMeHOBaHUe OLIEHKH
¢opmupyembix O6mue JuciMniMHapHbie

KOMIIeTeHI[Hi
OK 01. Beibupath | B yacTu TpyAOBOr0 BOCIIUTAHUS: - B/IaJIeTh CUCTeMOM TectupoBaHue
CrIocoOBI peltieHnst | - TOTOBHOCTD K TPY/1y, OCO3HaHHe XUMHYECKUX 3HaHuM, | [IpakTrnueckue
3a/1au 1[EHHOCTH MacCTepCTBa, TPy [0/it00ue; KOTOpasi BK/IFOYaeT: 3a/laHus

ripoeccroHaTbHOM
JesITeIbHOCTH
MIPUMEHUTETHHO K
Pa3/TMUHBIM
KOHTEKCTaM

- TOTOBHOCTb K aKTUBHOM J1eSITe/IbHOCTU
TEeXHOJIOTUUeCKOU U COL[UaTbHOU
HarpaB/IeHHOCTH, CITOCOOHOCTh
WHULIMMPOBATh, TIJIAaHUPOBaTh U
CaMOCTOSITE/IbHO BBITIO/IHATH TaKyt0
JesITeNTbHOCTb;

- UHTepec K pa3/nyHbIM cepam
nipodecCHOHAMBHOM JIesITeTbHOCTH,
OBnajieHHe YHUBePCA/ILHBIMU
y4eOHbIMH 03HaBaTeIbHBIMHU
JIeICTBUAMH

a) 06a3oBbIe JIOTHUeCcKHe AeiCTBUS:
- caMoCTosATebHO (hOPMYUPOBATh U
aKTyaIu3upoBaThb Npobemy,
paccMaTpuBaTh ee BCECTOPOHHE;

- yCTaHaB/IMBATh CYIIleCTBEHHbIN
TIpU3HaK WU OCHOBAHUS [ijisi CDaBHEHUS,
K/lacCUUKAI[MK U 0000111eHNsT;

- OTIpe/ie/ISTh LU JleATeTbHOCTH,
3a/laBaTh TlapaMeTphbl U KPUTEPUU UX
JOCTYKeHUS;

- BBISIB/IATH 3aKOHOMEPHOCTH U

OCHOBOIIO/IararoLye
TIOHATUS
(XuMHUUecKum
3/IEMEHT, aToM,
3/1IeKTPOHHAs
o6os10uKa atoma, s-,
p-, d-371€eKTpOHHEBIE
opbuTanu aToMoB,
VIOH, MOJIEKY/1a,
BaJ/IeHTHOCTb,

3JIEKTPOOTPULIATETLHO

CTb, CTelleHb
OKHCJ/IeHHS],
XMMUYecKasi CBSI3b,
MOJIb, MOJISIDHast
Macca, MOJISIpHbIH
00beM, YT/IepOIHBIHI
CKeJeT,
byHKLMOHAIbHAS
TpyImna, pajiyKar,
M30MepHsi, ©U30Mephbl,

rOMOJIOTHUYeCKUi pAna,

MPOTUBOPEYUSI B paCCMaTPUBaEMbIX rOMOJIOTH,
SIBJIEHUSIX; yTJIeBOZIOPO/IbI,

- BHOCUTb KODPEKTUBBI B [1eATe/IbHOCTb, | KUCIOPOJ- U
OLIeHMBaTb COOTBETCTBHE Pe3y/bTaTOB a30Tco/iepXKalliye
11e/1IM, OLIeHUBaTh PUCKU MOC/Ie/ICTBUH COoeIMHEeHUs],

YcTHBIE OTBETHI




AedaTe/IbHOCTH;

- Pa3BMBATh KPpedTUBHOE MBIII/IEHKWE TIDHU

pellleHHH >KU3HeHHBIX MPo0ieM

0) 0a3oBbIe HCC/IEl0BATE/TBCKHE
JIefiCTBUA:

- BJIa/IeTh HaBbIKaMH yueOHO-
VICC/IeJ0BAaTe/IbCKOM U MPOEKTHOM
J1esiTe/IbHOCTU, HaBbIKaMU pa3pellleHus
nipobJiem;

- BBISIBJISITb IPUUMHHO-CJ/Ie/[CTBEHHbIE
CBSI3U U aKTya/lM3UpOoBaTh 3a/auy,
BbIZIBUTATh TUIIOTE3Y ee pellieHus],
HaXOAWTb apryMeHThI /ISt
Jl0Ka3aTelbCTBAa CBOMX yTBEPKAEHUH,
3a/]aBaTh MTapaMeTpPhbl U KPUTEPUU
pelLleHus;

- aHa/IM3MPOBATh I0JIyUeHHbIe B X0/[e
pellieHus1 3a/lau pe3y/IbTaThl,
KPUTHUECKU OL|eHUBaTh UX
JI0CTOBEPHOCTb, POTHO3UPOBATh
H3MeHeHHe B HOBBIX YC/IOBUSIX;

- yMeTh MIepeHOCUTh 3HaHUS B
M03HAaBaTe/IbHYIO U MPaKTUYECKYH0
00/1aCTH >KU3HE/IeATeTbHOCTH;

- YMeTh UHTEIPUPOBATh 3HAHUS U3
Pa3HbIX TIPeJIMETHBIX 00/1acTel;

- BBIJBUTATh HOBBIE UZIeH, TIpe/|laraTh
OpUT'MHAJIbHbIE TTO/IXO0/IbI U PellleHus;
- CrI0COOHOCTB MX UCTI0/Ib30BaHUs B
M0O3HaBaTe/bHOM U COLIMATbHOM
TIPAKTUKe

Ouosiornuecku
aKTHBHbIE BellleCTBa
(yrneBoppbl, KUpBI,
0enKu), MOHOMED,
1oJiumep,
CTPYKTYPHO€ 3B€HO,
BbICOKOMOJIEKY/ISIDHBI
e coeZIUHeHusl,
KpHUCTa/l/InuecKas
pellieTKa, TUTIbI
XUMUAYECKUX peaki[uii
(oKuCIUTENTBHO-
BOCCTaHOBHUTEJbHBIE,
9K30-U
SH/I0TEPMUYECKHE,
peaki[ui HIOHHOTO
obMeHa), pacTBop,
3/1eKTPOJIUTHI,
HE3JIeKTPOJIUTHI,
3/1eKTPOJIUTHUECKast
Jccouyanus,
OKUCJIUTETb,
BOCCTaHOBUTEJIb,
CKOPOCTb XUMHUYECKOH
peakLu, XMMHUUecKoe
paBHOBeCHE), TEOPUHU
Y 3aKOHBI (Teopus
XUMUUECKOro
CTPOeHUs
OpraHUYeCcKrx
BeljecTB A.M.
Bytnepoga, Teopus
3/71eKTPOJIUTHYECKON
JMccoLyarnuy,
NepuoAuecKui 3aK0H
O.1. Menpeneesa,
3aKOH COXPaHeHHs
Macchbl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK
XUMUH,
dakTosioruueckrie
CBeZIeHUsI O
CBOMCTBAX, COCTaBe,
TIOJTyYeHHH U
6e3omacHOM
VICTI0/Ib30BaHNH
Ba)KHEUILINX
HeopraHUuuecKux u
OpPraHUYeCcKUxX
BellleCTB B ObITY U
MPaKTUYeCKOU




JlesITeIbHOCTH
YyeJI0BeKa;

- yMeTb BBISIBJISITh
XapaKTepHble
TIpPU3HAKU U
B3aMMOCBSI3b
V3yUYeHHbIX [TOHITUH,
NIPUMEHSTh
COOTBETCTBYOLL{1E
TIOHATUS TIPU
OMKCaHUU CTPOEHUs U
CBOMCTB
HEOpraHUuyecKux U
OpraHuuecKux
BeLIeCTB U UX
rpeBpallleHNnl;
BBISIBJISITh
B3aMMOCBSI3b
XMMHUUECKUX 3HaHUM C
TIOHATUSIMU U
Tripe/iCTaBAeHUSIMU
Apyrux
eCTeCTBEHHOHAYYHbIX
nipe/IMeTOB;

- YMETb UCI0/Ib30BaTh
HalMeHOBaHUs
XUMHUUECKUX
CcoeIMHEeHUM
MeXX/lyHapO/JHOT O
COH03a TeOpeTUUeCKOu
Y IPYKJIaJHOW XUMUU
Yl TPUBUAJIbHbIE
Ha3BaHUs Ba)KHEHIIINX
BeIllleCTB (3TU/IEH,
al|eTU/eH, TJIULIepUH,
deno,
dbopmanberus,
YKCyCHasi KUCJIOTa,
IJIMLVH, YTapHbIN ras,
YIJIEKUCIIBIY Ta3,
aMMHuak, rauieHas
V3BeCThb, HeralleHas
V3BECTb, TUThEBAs
cojJla ¥ IPyTUx),
COCTaBJ/ISITh (POPMYJIBI
HeopraHuuecKux 1
OpraHUYecKrX
BellleCTB, ypaBHEHUS
XMMHUUECKUX peakLUi,
00BACHATH UX CMBICJT;
MO/ITBEPXK/|aTh
XapaKTepHbIe




XUMUYeCcKre CBOMCTBa
BeIIIeCTB
COOTBETCTBYIOLUMU
9KCrepUMeHTaMH 1
3arucsiMU ypaBHeHUM
XUMHYECKUX peakLvu;
- yMeTb
yCTaHaBJ/IMBaTh
TIPHUHA/IJIE)KHOCTh
W3y4YeHHbIX
HeopraHUuuecKux u
OpPraHUYeCcKUux
BeIlleCTB K
orpeieJieHHbIM
KJlaccaM U TpyTiram
CcoeZIUHeHUH,
XapaKTepr30BaTh UX
COCTaB U BaKHEUIIIHNe
CBOWCTBA; OMNpe/ensTh
BU/Ibl XUMUUECKUX
CBsi3ell (KoBa/ieHTHas,
VIOHHasl,
MeTaJuInyecKas,
BOJIOPO/IHAsI), THIIbI
KpPUCTa/JTHUeCKUX
pelLeTOK BeIleCTB;
K/1aCCU(PULIMPOBATD
XUMUUECKUe peakiny;
- chopmMHUpoBaTh
Tipe/[CTaB/IeHUs: O
XUMHYEeCKOU
COCTaBJISIOIeH
eCTeCTBEHHOHAYUYHOU
KapTUHbI MUPA, POJIU
XUMWH B ITO3HAHUU
SIBJIeHUW PUPOJIbI, B
dhopMupoBaHUU
MBILLIIEHUS U
KYJIbTYPbl JINYHOCTH,
ee (yHKLMOHaIbHOU
IPaMOTHOCTH,
He0OXO0JUMOM IS
peleHust
MPAKTUUeCKUX 3aZiau
Y 9KOJIOTUYeCKH
000CHOBAHHOTO
OTHOLIIEHHUsI K CBOEMY
3/JOPOBBIO U
TIPUPOJHOU cpe/ie;

- YMeTb MPOBO/IUTh
pacyeTsl 10
XUMUUECKUM




dbopmynam u
ypaBHEHUSIM
XUMUAYECKUX peaki[uii
C WUCII0/Ib30BaHHEM
¢bu3nUeCKUx BeJTMUKH,
XapaKTepH3yHIIUX
BelllecTBa C
KO/TMYeCTBEHHOU
CTOPOHBI: MacCHl,
o6beMa (HOpMaJibHbIE
yCJIOBUSI) Fa30B,
KOJIMYeCcTBa
BeIlleCTBa;
VICTI0/Tb30BaTh
cUCTeMHbIe
XUMUYEeCKUe 3HaHUS
JU1s1 TIPUHSITUS
pelleHu B
KOHKDEeTHBIX
JKU3HEHHBIX
CUTYyaLUsX,
CBSI3aHHBIX C
BellleCTBaMU U
NIpYMeHeHreM

OK 02.
Wcrnonb30BaTh
COBpEMeHHbIe
Cpe/CTBa TOMCKa,
aHanvsa v
HHTepIipeTaluu
vH(opMaluu 1
MH(OpMaLMOHHbIe
TeXHOJIOTUH [Ji/Is1
BBITIOJTHEHUS 3a/1au
rpogeccruoHabHOM
JlesITe/TbHOCTU

B 00/1acTH 1IeHHOCTH HAYYHOT0
MO3HAHMSA:

- C()OpMHPOBAHHOCTb MHUPOBO33pPEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U
00111eCTBEHHOM MPAKTUKH, OCHOBAHHOTO
Ha Jiuasiore KyJabTyp, ClIOCOOCTBYIOIIIEro
OCO3HAaHHIO CBOEr0 MecTa B
TMOJIUKY/IbTYDHOM MUPE;

- COBEpILLUEHCTBOBAHUE SI3bIKOBOM U
YMTaTebCKOM KYJIbTYPhI KaK CpeZiCTBa
B3aUMOZENCTBUS MEXY JIFOJbMU U
MO03HAHUSI MUPa;

- OCO3HaHMe LIeHHOCTU Hay4YHOU
JesITeIbHOCTU, TOTOBHOCTD
OCYLL[eCTBJISATb MPOEKTHYO U
VICCIIe[|0BATeIbCKYIO JeTe/TbHOCTh
VHAUBUAYAIbHO U B TPYIIIIE;
OBajeHue yHUBepPCa/JIbHBIMHU
y4eOHBIMH MO3HABaTeTbHBIMHU
JIeliICTBHAMMU

B) pabora c undopmanmeii:

- B/IaJIeTh HaBbIKAMH T0JTyUeHust
rvH(MOpMaliY U3 UCTOUHUKOB Pa3HbIX
THUIIOB, CAMOCTOSITEIbHO OCYILIeCTB/ISTh
TOMCK, aHa/Iu3, CUCTeMAaTHU3aLuI0 U
VHTepIipeTaLyio HH(popMaLu
Pa3IMYHBIX BUAOB U hopM

- yMeTb TJIaHUPOBATh
Y BBITIOJTHSTD
XUMHYECKUN
9KCTIePUMEHT
(npeBpalijeHuUst
OpraHUYeCKUX
BeIlleCTB MpU
HarpeBaHUH,
TIoJTyYeHre 3TU/eHa U
H3yueHHe ero
CBOICTB,
KaueCTBEHHbBIE
peakLyy Ha
abJeTuibl, Kpaxmart,
YKCYCHYIO KUCTIOTY;
JleHaTyparyst 6eIKoB
TIpY HarpeBaHUH,
I[BETHBIE PEAKIUU
6enKOB; MPOBO/IUTh
peakivi HOHHOTO
oOMeHa, oripeiesifTh
cpezly BOJHBIX
pacTBOpPOB,
KaueCTBEHHbBIE
peakLyH Ha CyJibdat-,
KapOOoHaT- 1 XJI0pU/-
aHUOHBI, Ha KATUOH
aMMOHWUSI; PeIlIaTh

TectupoBanue
[IpakTHueckue
3a/laHus
YcCTHbIE OTBeThI




TIpe/ICTaB/IeHNUST;
- CO3/]aBaTh TEKCThI B Pa3/IMYHBIX
(opmarax C yueToM Ha3HaYeHHsI
“H(OpPMAaIUK U 1]eJIeBOM ayJUTOPUH,
BbIOMpast ONTUMasbHYI0 (hopMy
TIpe/iCTaB/IeHNsI ¥ BU3yasTM3aliiy;

- OLIEHWBATh JJOCTOBEPHOCTh,
JIETUTUMHOCTb MH(OPMALUH, ee
COOTBETCTBHE MPAaBOBBIM U MOPaJIbHO-
3TUYeCKUM HOpMaM;

- UCTI0JIb30BaTh CPe/ICTBA
MH(MOPMAaLIMOHHBIX U
KOMMYHHKAIIMOHHBIX TeXHOJIOTUH B
pelIeHN KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX U OPraHU3alJMOHHBIX
3aziau ¢ coboieHneM TpeboBaHU
IPrOHOMUKHU, TEXHUKHU Oe30T1aCHOCTH,
TUTHeHbl, pecypcocOepekeHus,
TIPAaBOBBIX U ITUYECKUX HOPM, HOPM
“H(OpPMaIMOHHOW 6e30MmacHOCTY;

- BJIaJIeTh HaBbIKAMH pacrio3HaBaHUsI U
3alUThl UHPOpPMaLUH,
MH(POPMaLIMOHHOM 6e3011acHOCTH
JTMYHOCTHY;

JKCTiepUMeHTa/bHbIe
3a/jauu 10 TeMaM
"MeTtamisl" 1
"HemeTannl") B
COOTBETCTBUM C
TpaBUIaMH T€XHUKU
6e30omacHOCTH TIpU
obparrieHuu c
BellleCTBaMU U
nabopaTOpHBIM
obopy/ioBaHuEM;
TIpe/|CTaB/ISITh
pe3y/bTaThl
XUMUUECKOro
JKCTiepuMeHTa B
dbopme 3anvicu
ypaBHeHUI
COOTBETCTBYIOLLIUX
peakuuii 1
dbopMynrpoBaTh
BBIBO/Ibl HA OCHOBE
3TUX Pe3yJIbTaTOB;

- yMeTb
aHa/IM3UpPOBaTh
XUMUAYECKYIO
vHbopMaluio,
TI0/TyYaeMyto U3
Pa3HbIX UCTOYHUKOB
(cpencTB MaccoBoi
vuHbopMaluy, ceTb
VHTepHeT u fpyrue);
- B/laZieTb OCHOBHBIMU
MeTOZ,aM{ Hay4YHOTO
T03HAHUS BellleCTB U
XUMUAYECKUX SIBJIEHUM
(HabmrozmeHue,
v3MepeHue,
9KCIePUMEHT,
MO/ieJIMpOBaHue);

- YMeTb MPOBO/IUTh
pacyeTsl 110
XUMUUECKUM
dbopmynam u
yPaBHEHUSIM
XUMUAYECKUX peaki[uii
C UCII0/Ib30BaHUEM
¢bu3MUeCKUX BeJTMUKH,
XapaKTepHU3yHoIIUX
BelllecTBa C
KOJTMYeCTBEHHOU
CTOPOHBI: MacCHl,
o0BemMa (HopMasbHbBIe




yCJIOBMSI) Fa30B,
KOJIMYeCcTBa
Bell|eCTBa;
VICTI0/b30BaTh
cUCTeMHbIe
XUMUYEeCKUe 3HaHUS
QU151 TIPUHSITUS
pelleHu B
KOHKDEeTHBIX
JKU3HEHHBIX
CUTYyaLUsIX,
CBSI3aHHBIX C
BellleCTBaMU U UX
NIpYMeHeHreM

OK 04.
SddexTUBHO
B3alIMO/IeliCTBOBATh
1 paboTaTthb B
KOJUIEKTHBe U
KOMaHzie

- TOTOBHOCTb K CaMOPa3BUTHUIO,
CaMOCTOSITe/IbHOCTU U
camooTrIpe/ie/IeHuIO;

-OB/Ia/IeHHe HaBbIKaMU yueOHO-
VICC/IeJ0BaTe/IbCKOM, POEKTHOW 1
COLMA/IbHOU J1eSiTeNTbHOCTH;

OBJ/1ajieHHe YHUBEPCa/IbHBIMH
KOMMYHHUKAaTHBHBIMH IeHCTBUSAMU:

6) coBMecTHas /1eATe/IbHOCTD:

- IOHUMaTh U WCII0/Ib30BaTh
TIpeuMyIIiecTBa KOMaHZHOM U
VH/IUBU/IyaIbHOU PaboThI;

- IPUHKUMATH LIeJId COBMECTHOMN
JesiTe/IbHOCTU, OPTaHU30BbIBATh U
KOOD/IMHUPOBATD ZIeUCTBUS 110 ee
JOCTVKeHUIO: COCTaB/ISTh IJ1aH
JIeCTBUH, pacripe/ie/iaTh POJIK C YUeTOM
MHEHUM y4aCTHUKOB 00CY>KIaTh
pe3y/bTaThl COBMECTHOM paboThl;

- KOOPAMHUPOBATh U BBITIO/IHATH paboTy
B YC/IOBUSIX PeabHOT0, BUPTYaIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/IeCTBUS;

- OCYIIIeCTBJIATh TIO3UTUBHOE
CTpaTeruueckoe roBeJieHUe B pa3/TMUHbIX
CUTYaLUSX, TIPOSIB/ISITb TBOPUECTBO U
BOOOpakeHHe, ObITh MHUI[UATUBHBIM
OBJ/1a/ieHHe YHUBEPCa/IbHBIMH
Pery/JIATUBHBIMH JefiCTBUSIMH:

') IPUHATHE Ce0s1 U JPYTUX JIIO/Iei:

- IPUHUMAaTh MOTUBBI U apTYMEHThI
JPpYTUX Jto/ieli TIpU aHau3e pe3y/IbTaToB
JesiTe/IbHOCTY;

- TIPU3HABATh CBOE TIPaBO U MPaBO
IOPYTUX H0/Iel Ha OIUOKMY;

- pa3BUBaTh CIIOCOOHOCTb TIOHUMATb MUP
C TIO3ULIUU APYTOr0 YesloBeKa;

- yMeTb TJIaHUPOBATh
Y BBITIOJTHSATD
XUMHYEeCKUN
9KCTIePUMEHT
(npeBpalijeHust
OpraHUYeCKUX
BeIlleCTB MpPU
HarpeBaHUH,
TIoJTyYeHre 3TU/eHa U
H3yJeHue ero
CBOICTB,
KaueCTBEHHbBIE
peakLyy Ha
abJeTuibl, Kpaxmart,
YKCYCHYIO KUCTIOTY;
JleHaTyparyst 0eIKoB
TIpY HarpeBaHUH,
I[BETHBIE PEAKIU
6enKOB; MPOBO/IUTh
peakivi HOHHOTO
oOMeHa, oripeJiesifTh
cpefly BOAHbBIX
pacTBOpPOB,
KaueCTBEHHbBIE
peakLyy Ha CyJibdat-,
KapOOHaT- 1 XJI0pU/-
aHUOHBI, Ha KATUOH
aMMOHWUSI; PelllaTh
JKCTIepUMeHTa/bHbIe
3a/jlauu 110 TeMaM
"MeTtamisl" 1
"Hemetannel") B
COOTBETCTBUM C
TIpaBU/IAMU TEXHUKHU
6e3omacHOCTH TIpU
obpartieHuu c
BellleCTBaMU U
71ab0paTOPHBIM

TectupoBanue
[IpakTHueckue
3a/laHus
YcTHbIE OTBeThl




obopy/ioBaHuEM;
TIpe/|CTaB/ISITh
pe3y/bTaThl
XUMUUECKOro
JKCTiepuMeHTa B
dbopme 3anvicu
ypaBHeHUI
COOTBETCTBYIOLLIUX
peakuuii 1
dbopMynrpoBaTh
BBIBO/Ibl HA OCHOBE
3TUX Pe3yJIbTaTOB

OK 07.
CojieiicTBOBaTh
COXpaHeHUIo
OKpY’Karolen
cpeppl,
pecypcocbepexxeHr
10, TIPUMEHSITh
3HaHUS 00
V3MeHeHU!
K/TMMara,
TIPUHLUTIBI
OepeXxIMBOTO
TIPOM3BO/ICTBA,
3 peKTUBHO
JIeCTBOBATh B
ype3BblYalHbIX
CUTYyaLUsX

B 06./1acTH 3K0/10r1uecKoro
BOCIIMTAHUS:

- chOpMUPOBAHHOCTb IKOJIOTHUECKOU
KY/IbTYPbl, TOHUMaHUE BIASHUS
COLIMa/IbHO-9KOHOMUUECKHUX TIPOLIeCCOB

Ha COCTOSIHWE MPUPOJHOM U COLIMA/IbHOU

cpe/ibl, 0CO3HaHUe I7106a1bHOr0
XapakKTepa 3K0JIOTHUeCKHUX Mpobsiem;
- IJIaHMPOBaHUe U OCyI|eCTB/IeHHe
JeMCTBUU B OKpY’Karolllen cpefie Ha
OCHOBe 3HaHUs Liejiell yCTOMUUBOro
pa3BUTHS Ue/IOBEYECTBa;

aKTHMBHOE HeIpusIThe [1eNCTBUM,
MIPUHOCSIIUX Bpe/J OKPY Karolllel cpeie;
- yMeHHe POrHO3UPOBaTh
Heb/1aronpusiTHeIe KOJIOTHUeCKHe
NI0C/IeJCTBUS NpeIpUHUMAaeMbIX
LLeNCTBUM, Npe/loTBPaLaTh UX;

- paclMpeHue OMbITa JeaTe/lbHOCTH
5KO0JIOTUYEeCKOU HallpaBlIeHHOCTY;

- OBJIa/leHHe HaBbIKaMH yueOHO-
WCC/Ie[J0BaTe/IbCKOM, IPOEKTHOW U
COLMa/IbHOM J1eITe/IbHOCTH;

- cpopMHpOBaTh
Tipe/iCTaB/IeHUsI: O
XUMHUYECKOH
COCTaBJIAIOLEeN
ecTeCTBeHHOHAayUHOU
KapTUHbI MUPA, POJU
XUMUH B TIO3HAHUU
SIBJIEHUM TIPUPOJBL, B
dhopMupoBaHUU
MBILLIIEHUS U
KYJIbTYPbl JINYHOCTH,
ee yHKIMOHaTbHON
IPaMOTHOCTH,
HEoOX0IUMOM Z1J1st
peleHust
MPAKTUUeCKUX 3aZiau
Y 9KOJIOTUYeCKU
000CHOBaHHOTO
OTHOILIIeHUsI K CBOEMY
3[J0POBBIO U
TIPUPOZHOM cpefie;

- yMeTb CO0/TI0aTh
TipaBU/Ia
3KO0JIOTUUeCKU
1jesiecoobpa3Horo
TIOBe/IeHUs B ObITY U
TPY/I0BOM
JlesITe/IbHOCTHU B 11eJIsIX
CoXpaHeHHsl CBOero
3[J0POBbsI U
OKpY’Karolleit
TIPUPOJIHOU Cpeibl;
YUUTBIBaTh OMACHOCTh
BO3/IeMCTBUS Ha
JKUBbI€ OPraHU3Mbl
oripe/ieIeHHbIX
BeIlleCTB, MOHUMasi
CMBICJI TIOKa3aTess
ripefieJibHOM
JIOMyCTUMOU

TectupoBaHue
[IpakTHueckue
3a/laHus
YcCTHbIE OTBeThI
Hoknazsl




KOHLIEHTPALiUH

MK 1.1.
Ocy11ecTBATh
rpocheccruoHaIbHO
€ TOJIKOBaHUe
HOPM TIpaBa

- B/IaZleTh HaBbIKaMU I10/Ty4eHHUsI
MH(OPMaLMH U3 UCTOUHUKOB Pa3HBIX THTIOB,
CaMOCTOSITE/TbHO OCYIIeCTBIATh IOUCK,
aHa/M3, CUCTeMaTH3aL{{I0 U UHTePITPeTaLHI0
VHGOPMaLMK Pa3TUUHBIX BUZOB U (hopM
TpeJCTaB/IeHus;

- C03/1aBaTh TEKCTHI B Pa3/IMYHBIX (hopMaTax
C yueTOM Ha3HaueHUs1 UH(pOpMaLKi U
L[eJIeBOM ayAUTOPHH, BBIOWPAsi ONTUMATbHYIO
(opMy Tipe/iCTaBIeHNs M BU3yaIn3aliy;

- OLIeHHBATb JI0CTOBEPHOCTb, JIEFTUTUMHOCTb
VH(OPMaL1H, ee COOTBETCTBHE TIPAaBOBLIM U
MOpaJIbHO-3THUECKUM HOpPMawm;

- HCII0/Ih30BaTh CPe/ICTBA MH(OPMALIMOHHBIX
Y KOMMYHUKALMOHHBIX TeXHOIOTHN B
pelLleHnH KOTHUTUBHBIX, KOMMYHHKATHBHBIX
Y OpraHU3aL{MOHHBIX 3a7ia4 ¢ CoOIMoeHreM
TpeboBaHUli 5PrOHOMUKHU, TEXHUKU
0e30MacHOCTH, TUTHEeHEI,
pecypcocOepe)xeHust, TPaBOBbIX U 3THUECKUX
HOpPM, HOpM HMH(bOpPMaIMOHHON
6e3011aCHOCTH;

- BJIa/IeTb HAaBBIKAMH PaCIiO3HaBaHUs U
3aImThl UH(opMaLyu, UHHOPMaI[MOHHOM
6e301MacHOCTH JIMUHOCTY;

- yMeHue MPOTHO3UPOBaTh HeOJIaronpusiTHbIE
9KOJIOTHUeCKHe TOC/Ie/ICTBUS
MpeANpUHUMAaeMbIX /1eHCTBUM,
TpeJoTBpAallaTh UX;

- pacIIMpeHye OMbITa AesATebHOCTH
3KOJIOTHUeCKOU HarpaB/IeHHOCTH;

- OBJIaJleHUe HaBbIKaMH yueOHO-
HCCe0BaTenbCKON, MPOEKTHOM U
COLMALHOM JIeATeTbHOCTH;

- B/IafleTb CUCTEMOU
3HaHUM 0 MeTolax
HAy4HOTO TI03HAHUS
SIBJIEHUU TIPUPO/IBI,
WCTIO/Tb3yEeMBIX B
eCTeCTBEHHBIX HayKax
Y YMEHUSIMU
MIPUMEHSTh 3TH
3HaHUS TIpU
IKCIIePUMEHTA/IbHOM
WCCIeIoOBaHUU
BeIIeCTB U /ISt
00BSICHEHHS
XUMUUECKHUX
SIB/IEHUM, UMEIOIINX
MeCTO B TIPUPO/IEe
TIPAKTUUECKOU
JlesiTeIbHOCTH
ye/IoBeKa U B
MOBCeJHEBHOUN
JKU3HU;

-yMeThb CO0JTI0aTh
rpaBUsia
9KO0JIOTUYECKU
1[es1ecoo6pa3Horo
TIOBe/IeHUs B OBITY U
TPY0OBOU
JlesiTe/IbHOCTHU B
L[e/IIX COXpaHeHUs
CBOETO0 3/I0POBBS
OKpY>Karoliei
TIPUPOJTHON CpeJbl;
VUUTHIBATb OTIACHOCTh
BO3/IeMICTBHS Ha
JKUBbIe OpraHHU3Mbl
ompeie/IeHHbIX
BeII[eCTB, TTIOHUMasI
CMBIC/ TTIOKa3aTesist
ripe/ie/TbHOM
JOTTyCTUMOM
KOHI[eHTpaIy;

- yMeTb
MIPOrHO3UPOBATh,
aHa/IM3UpOBaTh U
OIIeHUBATh C TO3ULUM
9KOJI0TNUeCcKOou
Ge3omnacHoCTH
TOCJIe/ICTBUS
ObITOBOM U
TIPON3BO/ICTBEHHOM
JlesiTeIbHOCTH
yeJI0BeKa, CBSI3aHHOU
C mepepaboTKOH
BeII[eCTB;
WCTI0/Th30BaTh

TecTtupoBaHnue
[IpakTHueckue
3a/laHus
YcCTHbIE OTBeThI
Hoknazsl




MoJTyueHHbIe 3HaHUS
TSI TIDUHSITUS
IPaMOTHBIX PellleHni
rpobsieM B
CUTYaLUsIX,
CBSI3aHHBIX C XUMHUEH;




1. Bompocsl Jijisi IPOBEePKH TEOPUTUYECKUX 3HAHUM.

PN E

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
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21.
22.
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26.
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38.

[TepeuricvTe OCHOBHBIE TOHATHUSI XUMHH.

Kak oT/muuTh (priznueckoe siBjieHUEe OT XUMUUECKOr0?

Ha3zoBute Tvnbl xumuueckux Gopmyi. [IpuBeaute npumepsl.

CcdopmynupyiiTe OCHOBHBIE KOJTMUECTBEHHbIE 3aKOHBI XMMHUH U OOBSICHATE WX C TOYKH 3PEHUsT
aTOMHO-MOJIEKYJIIPHOT'O CTPOEHUSI.

B ueMm oTimune (OpMyJTMPOBKY MEPUOANUECKOTO 3aKOHa, AaHHOW [I. VI. MeHzeneeBbIM,
OT COBPEMEHHOU (POPMY/TUPOBKU?

Kakue cBOMCTBa XMMUYECKHUX 3/1IEMEHTOB M3MEeHSII0TCS TepPUOAUYECKU?

[Tokakute Ha mpUMepe CBOKMCTB I11eJIOUHBbIX META/I/IOB Y TaJIoTeHOB 3aKOHOMePHOe U3MeHeHue
VX CBOWCTB.

[TpoBeuTe 0630p CTPYKTYPHI [leprouuecKoii CUCTEMbI XUMHUUECKUX JIEMEHTOB.
[Toka)xvTe B TIepHOINUYECKON CHCTeMe TTePUO/[bl XMMUUECKHUX IEMEHTOB U 00BsICHUTE
M3UUeCKUI CMBIC/I TIepuo/a.

[Toka)xyTe B IepHOINYECKON CHCTEMe TPYIITbI XMMHUUECKUX 37IeMeHTOB 1 00BbsICHUTE
(Y31uecKrl CMBIC/ Jle/IeHUs] 3/1IeMEHTOB Ha TPYIIIbI U NTOATPYIIbL.

UeM XapakTepusyrTcs s-, p-, d- 1 f-31emeHTHI?

CdopmynupyiiTe oripeiesieHUe MOHATUS «aTOM».

M3 KaKuX 4aCTHL] COCTOUT aTOM?

CdopmyupyiiTe oripe/ieieH|e TTOHSATHST «OpOUTab».

CKO/IbKO IPOCTPAHCTBEHHBIX OPUEHTAL[ BO3MOKHO [IJIS1 S- U P-3/IeKTPOHOB?

Kakumu napameTpamMy XxapakTepu3yeTcsl COCTOSIHUE 3/IeKTPOHa B aToMe?

Kak orpesienTh MakCHMaabHOE YMCJIO 3/IeKTPOHOB Ha Ka)k[JOM YPOBHe aToma?
CdopmynupyiiTe onpeiesieHre TOHATHSL «XUMUYeCKasi CBSI3b».

OxapakTepu3sylTe KOBa/leHTHYO CBsI3b. Kakre B1/Ibl KOBa/leHTHOM CBSI3U BaM H3BeCTHbI?
[IpuBesvTe NprUMepBI.

CdopmynupyiiTe ornpeiesieHre MOHATUS «3/1eKTPOOTPULIATEIEHOCTb.

OxapakTepusyiiTe ni- U 0-CBsi3U. [IprBeuTe MpUMepkI.

OO6BsicHUTe MexaHH3M 00pa30BaHUsI JOHOPHO-AKIIe[TTOPHOW CBSI3H.

Kakue coepriHeHs1 Ha3bIBalOTCSl KOMIUIEKCHBIMU? [1prBejuTe MpuMepsl.

YkakuTe 06/1aCTH TPUMeHeHHs] KOMITJIEKCHBIX COeZIMHeHUH Ha >Kee3H0J0PO>KHOM TPAHCIIOpTe.
KakoBa xapakTepycTHKa MOHHOU CBSI3U?

Kakue coerHeHUss OTHOCATCA K UOHHBIM? [IpuBeuTe pumepsl.

Kak OyzeT n3MeHsTCs CToCOOHOCTD 3/1IeMEHTOB K 00pa30BaHUIO MeTal/TAYeCKOM CBSI3U?
OxapakTepu3yiiTe 0COOEHHOCTH BO/IOPOJHOM CBSI3H, ee BJIMSHHE Ha CBOMCTBA BEIIIeCTB.
Ha3oBurte arperatHblie cocTosiHus BellecTB. [IpuBenTe nprMepsl.

UeM 0T/IMYAIOTCS1 aMOP(HBIe BelljecTBa OT KPUCTa/IIOB?

. Ha KOHKpeTHBIX MpuMepax MOKaKKUTe 3aBUCHMOCTb CBOMCTB BeILleCTB OT THIA KPUCTA/LITUUECKHUX
pelIeToK. YKakurte 00/1aCTH UX MCII0/Ib30BaHUs B TIPO(eCcCHOHATbHOU /IesTeTbHOCTH.
CdopmynupyiiTe orpejeneHre MOHATUN «PacTBOP», «PaCTBOPUTEJIbY.

[TepeuniciiTe U3BECTHBIE BaM BU/Ibl pACTBOPOB.

Uro nokasbiBaeT paCTBOPUMOCTH BelllecTBa?

CdopmynupyiiTe onpeesieHre TIOHATHS «TelJIoBoM 3¢ ¢deKT paCTBOPEHMUSI».
CdopmynupyiiTe onpejesieHre OHATHSL «KOHLIEHTPALUsl pacTBOpa».

[TepeuniciyiTe OCHOBHBIE CTIOCOOBI BHIPAa)KEHHSI KOHL[EHTPAL[UM PAaCTBOPOB.

Kakwue BelljecTBa Ha3bIBatOTCS 3/IEKTPOJIMTAMU U He3sleKTposimTamu? [IpyuBeuTe npumepsl.



KPI/ITEP MU OIl€HKH 0TBETOB

Ouenka Kpumepuu

5 «OTm» OTBeT MO/HbIN Y TIPAaBU/IBHBIN Ha OCHOBAHWHU W3YUeHHBIX TeOPUM; MaTepuasl
W3J/I0KEeH B OMpe/ie/IeHHOW JIOTUUeCKOHW TOoC/ie0BaTe/TbHOCTH, JIMTePAaTyPHbIM
SI3bIKOM: OTBET CaMOCTOSITe/IbHBIM.

4  «xop.» OTBeT MOo/HbIM Y TIPaBU/IBHBIN Ha OCHOBAaHWHW M3YUYEHHBIX TeOPUM; MaTepuall

W3JI0’KeH B OIpe/ie/IeHHOW JIOTMUeCKOl Moc/ie/10BaTeIbHOCTH, MPU 3TOM [JOMYILeHbI
[IBE-TPH HECYIIIeCTBEHHbIE OIMOKH, UCIIPaB/IeHHbIe 110 TPeOOBAaHUIO MPEeTo/aBaTeIsl.

3  «y~OBJL»

OTBeT TOJHBIH, HO TIPU 3TOM /IOMYIIleHa CyllleCTBeHHas OlIMOKa, U HeTloJTHBIH,
HEeCBSA3HBIH.

2 «Heya.»

[pu oTBeTe 0OHAPY>XKeHO HETIOHUMaHKe CTYZEHTOM OCHOBHOTO COZIep>KaHHs
yueOHOro MaTepuasa Wid JOMyIeHbl CYII|eCTBeHHbIE OITMOKH, KOTOphIE CTY/IEHT He
CMOT MCMPaBUTh MIPYU HABOASILMX BOTIPOCAaX Mperno/jaBaTesis.




2. IlpakTHueckue 3aJaHus U 3aauM
Pa3penn 1. OcHOBBI CTpOeHHUs BelecTBa - 3a/auyd Ha COCTaB/IeHHMe XUMUYeCKUX
(dhopMyn1 IBYXaTOMHBIX COe/IMHeHUH (OKCHU/0B, Cy/Ib(U/I0B, TUAPUIOB U T.I1.).

atime HazeaHus c1e0youUM COeOUHEHUAM:

leo MnO AHg CFQS3 ZHH2 Ag4Sl Ca3N2 COz CaO PzOs CC14 NaBr FeS MgHz A14C3
K3P MHOZ FEZO;«; Cle KCl Mng CrS CaHz SlH4 K4C Ca3P2 NazO CuO N203 Mn207 LiF
PC15 HgBF AgZS CuS HCI Na4Si AIN L13P Cl"203 ASzOs NOz B203 BaClz PBI'3 MnS PH3
LiH BEIQC A14813 NasP Nzo SlOz MgO CFFQ KZS CH4 PbO AU203 NH; CaS NzOs HgO AlP

CocTtaBbTe GopMyJibl IO Ha3BaHUSIM:

1. Hwurpug kamus 1. Kapbup nutus

2. CumMLyj MarHus 2. Okcup docdopa (II1)
3. Tugpup amoMUHKSA 3. ®ropug meu (11)
4. Cynbowug ceunna (I1) 4. Oxkcup cepebpa

5. Bpomup 1pHKa 5. Tuapup mirus

6. Oxkcup yriepoga (IT) 6. Cymsoug memgu (1)
7. Oxkcup xjopa (V) 7. Hurpuz HaTpust
8. Okcup Gapus 8. Wopup cepebpa

9. ®ochup xenesa (III) 9. Oxkcupg xpoma (IT)
10.Kapbuz mMaruust 10.0kcup asota (V)
11.I'napup kanus 11.I'mppup HaTpus

12.Cynbbup anoMUHUsSA 12.Xnopug xpoma (I1I)



13.Woaug meau (1)
14.Cynboug pryTH (1I)
15.0kcug xsopa (1IT)
16.0kcug cuHIa (IV)
17.0kcup 1MHKa
18.Cumnuug, KanbLus
19.'uapup 6apus
20.Cynboup xeneza(11l)
21.0kcup azora (11)
22.0Kcu/ aTlFloOMUHUS
23.Xnopug, xesne3a (II)
24 Hutpug 6apus 25.0kcup
prytu (I)

26.0kcup cypbmel (V)

Pa3pen 2. Xumnueckue peakijuv

13.0kcup kanus 14.0kcup,
Mbiiibsika (I11) 15.Cynbdug
uuHKa 16.®@ochug meau (11)
17.0kcup xene3sa (II)
18.bpomu mapranua (II)
19.Cynbbup nutus
20.®Pocdug cepebpa
21.@ropuy, xenesa (11)
22.0xkcup xpoma (V1)
23.Hutpug nutus
24.Cynbu Maraus
25.0kcup meau (I)
26.Xnopug pryt (II)

3a/laur Ha COCTaB/IeHHe YpaBHEHHUI peakIluii: CoeIMHeHus], 3aMellleHHs], pa3/ioxKeHusi, oOMeHa 1

peaKqu/'I C y4aCTHheM KOMIIIEKCHbIX COE'E[I/IHEHHﬁ (Ha rnpumepe ruipOKCOKOMITIEKCOB a/TIOMHUHUA U

I_[I/IHKa); OKHC/IMTE/IbHO- BOCCTAHOBUTE/IBHBIX peaKqu/i C HCII0J/Ib30BdHHMEM MeTOJa 3J/IEKTPOHHOI'O

OanaHca; C y4acTHeM KOMIUIEKCHBIX COeJMHEHHM (Ha MpuMepe TUPOKCOKOMILIEKCOB aTFOMUHUS U

LIMHKA)

1. Peakuyieli 3aMeltjeHUs SIBISIETCS

a) TOpeHre BOJ0PO/ia B KUCIOPOJE;

0) BoccraHoBneHue okcuzaa meau (1) Bomopogom;
B) B3aUMO/IeCTBHE TUIPOKCH/A Kajusi C CEPHOM KUCJIOTOM; T)

TepMHUYeCKad gerngpataius ruIpOKCHUa LIMHKA.

2. Peakuus, ypaBHeHue KoTopor CaO+C0O2=CaCO;,Ha3bIBaeTCs peakiyen

1) coepunenns;

2) pa3yioXKeHus;

3) obMmeHa;

4) 3aMell|eHuUs.

B3aumogeicTBre THIPOKCH/A KabLUsl C COITHOW KMCJIOTOM - 3TO peakiusi

1) coenrHeHus;

3.
n3MeHeHHeM CTeIrieHr OKHC/IeHUAd:

a) pas/oKeHUs1 YroJIbHOU KUCJIOTHI;
MO/TyYeHus aMMUaKa M3 MPOCThIX BeLeCTB;

YKakuTe  peakiuto,

a) CU(OH)Z =CuO + Hzo,
CuO + H2 = Cu + H20;

2) pa3noXKeHus;

KOTOpast

3) obmeHa;

AB/IAETCA

peakiyeit

4) 3amelrieHust

pa3/IoXKeHust

B) 2KNO3: 2KN02+O2, 6)
r) CaCO; = CaO + CO,

4. Hanuinure peaKLinH, YKa)KUTe TUIl peaKUN:

B) pasnoxeHus: rugpokcuga megu(Il); 6)

U uaer

C



I') B3aMMO/IeiCTBHE a30Ta C KUCI0POZOM
5. Hamuivre peakuyu, yKaKUTe TUI PeaKLIUU:
a) >Kejle30M U Cepow; B) okcuzioM bapust u okcuzom cepbi(I1V); 6)
GapvieM U CepHOU KHCIOTOM; r) okcuza cepsl (IV) u kucnopogom;

6.  YpaBHsHTe peakl[iHd METOJOM 3/IeKTPOHHOr0 OasiaHca. PacctaBbTe KO3 hHUI[MEHTBI
HI + H.SO,s - I, + H,S + H:O
H,SO, + Cu,0 - CuSO4 + SO, + H,O HNO;
+ FeO - Fe(NO;); + NO + H,O
KNOs; + Al + KOH + H,O - NH; + K[AI(OH),] SO, +
KMnO, + H,O - K,SO4+ MnSO, + H,SO,4 SO, + K,Cr,07 +
H,SO, - K,SO4 +Cry(S04); +H,O

®  3a/auu Ha pacueT KOJIMYeCTBEeHHbIX XapaKTepUCTUK MPOAYKTa Peakiuu CoeUHEHNSsI;
MacCOBOW WM 00beMHOM Z0/TM BbIX0/]a MPOAYKTA PeaKLUu COeJUHEHUsI OT TeOPeTUUeCKU
BO3MOJKHOT'0; 00beMHBIX OTHOIIIeHHH ra30B; KOJMUECTBEHHBIX XapaKTePUCTHUK UCXOJHBIX
BeII[eCTB U MPO/YKTOB peakiiy; Macchl (00beM, KOJTMUeCTBO Bell[eCTBa) MPOyKTa peakliu, ecjiid
OJIHO U3 BellleCTB ZIaHO B BU/e pacTBOpa C OIpe/ie/leHHOM MacCOBOM [10/iel PACTBOPEHHOT 0
Bell|eCTBa.

1. TIpu B3anMMoeiiCTBUM HATPHst KOMUECTBOM BeltecTBa 0, 5 MOJIb C BOJOH TIO/IYYHITH BOZOPOJ
00BéMoM 4,2 11 (H. y.) Beruncinre npakTHuecKuii BeIXof rasza (%).

2.  MertaiMueckuii XpoM TIO/My4arOT BOCCTaHOBeHWeM ero okcuga Cr.O;
MeTa/l/TIMYeCKUM atoMUHueM. Beluncivire Maccy Xpoma, KOTOPbIA MOYKHO MOTYYUTb [PU
BOCCTAHOBJIEHUM €ro OKCHZa Maccou 228 r, e NpakTU4YeCKUM BbIXOJ, XpOMa cocTasyisieT 95 %.
3. Onpejenvre, Kakas Macca MejIi BCTYITUT B PeakI1io C KOHI[eHTPUPOBAHHON CePHOI KUC/IOTOM

Iutst TiosryueHust okcrgia cepbl (IV) o6wémom 3 11 (H.y.), ecrm BeIxof, okcuza cepol (IV) cocrapiisieT
90%.
4. K pacTBopy, cofepsKallieMy XJI0py/ KaabLys Maccoii 4,1 T, IPUININ pacTBOP, COAeprKalluil
docdat HaTtpus Maccoii 4,1 r. OnpezaenuTe MacCy MOTyYeHHOTO 0CaJiKa, eC/Id BbIXOJ, MPOAyKTa
peakiuu cocrtasiseT 88 %.

®  3ajaHus Ha COCTaB/IeHWE MOJIEKY/ISIPHBIX M MOHHBIX peaklyii C yuacTheM OKCH/IOB,

KHCJIOT, OCHOBAHUH U COJIel, MOHHBIX PeakI[|ii TUAPOJM3a Coyeld, yCTaHOB/IeHe U3MeHeHHs
KUC/IOTHOCTH CpeJIbl.

1. Kakue u3 coneii RbCl, Cry(SO4)s, Ni(NOs),, Na,SO; nogsepratorcs rugiponusy? CocraBbTe
HMOHHO-MOJIEKY/ISIPHbIE Y MOJIEKY/ISIpHbIe YPaBHeHHs THAPOJIM3a COOTBETCTBYIOIIUX comeid. Kakoe

3HaueHue pH (> 7 <) UMeIOT pacTBOPbI 3TUX COJIeN?



2. Hanuimre nosHoe U coKpallleHHoe ypaBHeHus1 peakiuii: KOH (p)
+ HCl (p) = KCl(p) + H,O (mpz)
CaO (okcupa) + 2HNO; (p) = Ca(NOs), (p) + H2O (ma) Mg(OH), (1) + H.SO4 (p) =
MgSO4(p) + 2H,0 (mp)
CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH),¢ Aly(SO.)s (p)
+ 3BaCl (p) = 3BaS0.! + 2AICl;(p) K»S + 2HCI = 2KCl +
H.S1t
Na,CO; + 2HNO; = 2NaNO; + H,O + CO,t Mg +
H,SO, = MgSO, + Hyt

Pa3pen 3. CTpoeHue U CBOMCTBA HEOPraHUYeCKUX BelleCTB

® 3ajauM Ha pacyeT MacCOBOU [j0/IM (MacChl) XMMHUECKOI'0 37IeMeHTa (CoeIMHeHus) B
MoOJieKyJie (CMecH).
Bapuanr 1. Berurciuth MaccoByto fo/it0 a3ota B HUTpare KanbLus (Ca(NOs), BapuaHT 2:
BrlunciuTe coziep)kaHue Kuciaoposa B nepmadraHare Kanust (KMnO,) Bapuant 3: Beruuciute
cofiep>kaHue cepbl B MuHepase nupure (FeS,)
BapwuanT 4: Brruucite MaccoByto fomo cepebpa B okcrze cepedpa (Ag,0)
® [IpakTMyeckue 3a[jaHust no  kaaccuduKaluy, HOMEeHK/IaType

XUMHUYeCKUM Q)OPMYJIEIM HeOpTraHN4YeCKUX BeIleCTB PA3/IMUHBIX K/1dCCOB.

1. Brmucarts OT[e/IbHO OKCHbI, OCHOBAHHSA, KMCJIOTBI U COJIH. ,[[aTb Ha3BdHUA.

A b B r a E XK 3
1|Na,O NaOH | CO, SO; MgO HNOs; | Ba(OH) | CO MnO,
2

2|SiO, ZnO H;PO, Ag,0 N,O; CrO; MnO HF H,SiO3

3(H,SO4 CO, Ca(OH)., | BeO LiOH | CrO Mn,0s SO, SiO,

4A1,05 BaO MgCO; Cu(OH) | ZnO Cr,0O; | HMnO, | Ca(OH), K;PO,
2

5NO HNO; | MnO NO, HCI H,SOs | NO; FeO P,0s

6[MgSO, SO, Cl,0s H,SiO; AI(N CcoO NO AL,0Os BaO

03)3

7[FeO K.CO; | Fe:Os Hg(NO; | CaO Ba(O Ag,SOs | PbSOs AgOH

)2 H)




2. CocTaBuTh (POPMYJIbI BBICIIMX OKCH/IOB 3JIEMEHTOB C MOPSAAKOBbIM HOMepoMm: 1)14, 34, 41

2) 75, 16,

3) 33, 50, 40

4) 6, 35, 24

2) XJ10pa Co CTerneHbI0 OKUCIeHus +1, +3, +5, +7

3) Maprasiia CO CTerleHbl0 OKUC/IeHus +2, +3, +4, +7

5) 21, 25, 32
3. CocTaBUTh MOJIEKY/ISPHBIE (POPMYJIbI OKCH/IOB, TIOZANUCATEL XapakKTep OKCH/Ia U COCTABUTh
(hopMyly COOTBETCTBYIOLL[ETO TUPOKCH/A :

1) a30Ta CO CTeleHblo OKUCaeHus +1, +2, +3, +5

4. BoimucaTh OTAe/IbHO 663p83]’[I/I‘lHLIe, OCHOBHBEIe, KUC/IOTHbBIe U aMCl)OTepHLIe OKCHJbI:

A b B r il E K 3 "
1| Na,O | CaO CO; SO; MgO N.0O; | BaO (6{0) MnQO;
2 | SiO, Zn0 P.Os Ag,O N2Os CrO; | MnO MnQO; NO
3| SO, CO; CaO BeO Li.O CrO Mn,O; | SO, SiO;
4 | Al,O; | BaO SeO, CuO Zn0O Cr;03 | MnO, CaO CrO;
5 NO N 203 MnO NO; Na,O SO; NO; FeO P,0Os
6 [ MgO | SO, CLOs SiO, Al,O; | CO NO AL,0; BaO
7 | FeO SO; Fe,O5 HgO CaO BaO Ag,0 SO; PbO
5. Brinucars HepaCTBOpHUMbIe OCHOBAHUA U H_[éf[OI-II/I. 'Z[aTB Ha3BadHUA.
A b B r a E XK 3 n
1 Na, S NaOH | CO, SO, Mg(OH | HNO; Ba(OH) | CO Cu(OH)
O, )2 2 2
2 CsOH Cu(O HsPO, | NaOH N2Os Cr(O MnO KOH | H,SiO;
H), H),
3 H,SO, | CO, Ca(O BeO LiOH CrO Sr(OH) SO; Sr(OH)
H), 2 2
4 Al O3 Ba(O MgC Cu(OH) [ ZnO Cr,05 HMnO, | Ca(O | KsPO,
H), 0O, 2 H),
5 LiOH HNO; Mn(O | NaOH HCI CsOH Fe(OH) | FeO P,Os
H), 2
6 MgSO [ SO, LiOH H,SiO; AI(NO; CcO NaOH AL, BaO
4 )3 Os
7 Cu(O KyCO; | FexOs Hg(NO Ca(OH) | Ba(O Ag,SO, | Ba(O | KOH
H), 3)2 2 H), H),




® JlpakThueckue 3a/laHdsl Ha OMpeJie/ieHne XMMHUUeCKOM aKTUBHOCTH BelleCTB B
3aBUCHMOCTH BH/la XUMUUECKOM CBSI3W M TUIA KPUCTA/I/TMUECKOMN pelleTKH.

1. PaCHPEAEHI/ITB [AdHHbIE BellleCTBa B Ta6n1/1uy COTIJIaCHO UX THUITY XUMHUYECKOH CBSI3U.

HNonnas KoBanentHas KoBaneHnTtHas HernosisipHast MeTta/uiueckKas
CBSI3b ToJISIpHast

MgCIZ, H,, COQ, Nal,, HF, Al, ZDO, Fe, Br, Ca3N2, Oz, SO3, HBr, A1283,
CuSn(crmnaB)

2. TIpousBeauTe COOTBETCTBUE:

Bugel cBsizu BejectBa
1.KoBaneHTHast HenoJisipHast A) Xnopuj Kanblys
2.KoBasieHTHasi To/isipHast b) ®Top
3.MoHHas B) Llunk
4.Metannuueckas ') AMMuak
5.BogopogHasi H)Auetunen

E) Okcup 6apust

® 3ajaHuMs Ha COCTaBJeHWe YPaBHEHUM XUMUUECKHX PeakLUil C yuyaCTHeM TPOCThIX U
CJIO)KHBIX HeOpPraHUUeCKUX BeIeCcTB: OKCH/I0OB MeTa/lyIOB, HEMeTa/I/IOB U aM(OTePHBIX 3/IeMeHTOB;
HeOpraHUueCKUx KHUCJIOT, OCHOBaHWUN U aM(OTepHBIX THUAPOKCHIOB, HEOPraHWYeCKUX COJieH,
XapaKTepU3YIOIIUX UX CBOMCTBA U CITOCOOBI MOJ/TyUeHHS.

3aKOHUYMTe ypaBHEHHs peakLyii:

Na,O + H,S(u36) — MgO(u306) + HCI -

BaO + SiO; (t) - K-O + ZnO (t) -

Fe,03 + C (t) - CaO + 2H, (t) »

FeO + O (t) - NH,OH + P,Os —
KOH(tB) + Zn(OH); (t) - KOH + Al(OH); —
NaOH(xoHnu) + Fe(OH); — NaOH(tB) + ALOs (t) -
NaOH + Al,O; +3H,0 — Ba(OH), + Ba(HCOs3), —
KOH + NaHCO; - NaOH + NH HS -

Al + KOH +H,O - Zn + NaOH(tB) (t) -

Cl, + Ca(OH), - H,SO, + Mg(OH), -

HCl + CuO — HCI + Be(OH), —



H3PO4 + ZH(OH)2 — HCI + AI(OH)3 —

H,SO, + ZnO — HCl + AgNO; —
H,CO; () — H,S0s (1) -
H,SiO; () — H.P,0; (t) -
HNO; (1) - 3 HNO; (t) -

Pa3pen 4. CTpoeHue M CBOICTBA OPraHMYeCcKHX BelllecTB
i 3aZlaHus Ha COCTaB/IeHre Ha3BaHWK OPraHM4eCcKUX COeJMHeHUH 110 TPUBUA/IbHON

WM MeXXAYHapO/HOW CUCTeMaThYeCcKOl HOMEeHK/IaType;

1. Hasosure MpuBeaeHHbIe HIDKe
yIJIeBOZOPO/IbI o MeXxayHapoAHoi HomeHkatype IUPAK:
CHE CH:J,
CH; - CH - CH; — CH- CH; CH; -CH;-C - CH-CH,OH
CH; CH; CH;
CH; - CH; CH; - CH; CH;
CH;-C - C - CH-CH;—-CHs CH:-C - CH -CH; - CH; - COOH
CH; CH; CH; CH;

2. IlpuBefileHHOMY HWXe YIJIeBOIOpPOZY JalTe Has3BaHMWe M0 HoMmeHknatype IUPAC,
YKaKUTe CKOJIBKO ITepBUYHBIX, BTOPUYHBIX, TPETUYHBIX U UeTBEPTUYHBIX aTOMOB yIjlepozia
COZlep)KUTCA B ajikaHe. FI30MepoM Kakoro yrjieBoJ0poJa HOPMaJbHOIO CTPOeHUs SABJIAeTCS
JlaHHBIN yrieBogopoA? Hanummre er% bopmyy.

i
} ChHy CH CHy CHy
HiC—CHy CH H,C-CH-C~CH,
CH,-CH-CH,§ H.C-CH, ' CH,CH,
CHs

3. Hamnummre CTpyKTypHbIe (GOpPMY/Ibl COeIMHEHU TI0 X Ha3BaHUsM: a) 2,5-
IAMeTU/IreKCeH-3;
0) 2-MoHOMeTHI-3,5-AUTMPOITUTHOHAH; B) 2,5
- IUMETUJI - 3-HUTPOTreKCaH;

r) 2,3-AuXxJIoprekcaHoBasi KUC/IOTa;



) 2 - aMmuHOOYyTaH.

4. HanuuuTe CTPyKTYpHbIe (hOPMYJIbl BCEX COeIMHEHUM COCTaBa: Ha30BUTe
TMO/TyYeHHbIe COeJUHeHHS.

a) CGle; 6) C5H110H; B) C5H11N02.
L 3aAaHI/IH Ha COCTaBJ/IeHHe TI0/THBIX U COKPAaIlleHHbIX CTPYKTYPHBIX

(hopMyn1 opraHMUecKUX BelllecTB OT/e/bHbIX K1acCOB.

5. Hamnummre nosiHble ¥ COKpalljeHHbIe CTPYKTYPHbIE (POPMYJIBI .

2,2,3,4-TeTpaMeTH/IIIEHTaH 2,3,6-TpumeTui-3-
S3TUTEeNTaH
2,5-TUMeTUNTeKCeH-3; 2-MOHOMEeTU/I-3,5-AUTIPOTIIUTHOHAH;
2,5 - IUMeTU - 3-HUTPOTeKCaH; 2,3-IuxJI0preKcaHoBas
KHCJIOTa; 2 - aMUHOOYTaH. 4 - MeTWINIUHTEeH-3 2,2-

JTUMETHIOYTHH -3
6. CocraBbTe CTPYKTYpHBbIe ()OPMY/Ibl TPEX aJIKUHOB, KOTOPbIE U30MePHBI 2
MeTunOyTagueny-1,3./laliTe UM Ha3BaHUSI.

® 3azauy Ha onpeJiesieHye pocTeliiieli (opMyJbl OpraHUueckol MOJIeKy/Ibl,
HCXO/IS U3 3JIeMEeHTHOr0 cocTaBa (B %).

1. KakoBa ¢dopmyna coefiiHeHusi, B KOTOPOM MaccoBasi [i0Jisl Ka/vsl paBHa
0.565, yraepoza — 0.087, kuciopopa — 0.3487

2. BeiBegute rpocTeiiiiyro GopMysy COeAWHEHHMs, eC/Td U3BECTeH ero
37IeMeHTHBIA COCTaB:

a) yrnepoga 0.2730 (27.3%) u kucnopoga 0.7270 (72.7%)

6) kampuus 0.8110 (81.1%) u a3ota 0.1890 (18.9%)

B) HaTpus 0.1760 (17.6%), xpoma 0.3970 (39.7%) u kucnopoza 0.4270

(42.7%)

3. Haiigure MomekynsipHyr0 (GOpMy/y COeJUHEHHsI a30Ta C BOJOPO/IOM, eC/i
MaccoBas [0Ji1 BOAOpoAa B HeMm paBHa 12.5%, a OTHOCUTe/IbHas IUVIOTHOCTH I1apOB
3TOrO BelllecTBa 10 BOJOPOAY paBHa 16.

4. Tipu cropanuu 3,636r BemjecTsa 06pasyercs 8 T yrieKucioro rasa u 4,3632 T u
BoAbl. Macca 1 moJsib JaHHOrO BellecTBa paBHa 60r. YCTaHOBUTb MOJIEKY/ISIDHYIO
(dhopmysy IaHHOTO BelljecTBa.

Paszpen 6. PacTBoOphI

3ajjauM Ha PUTOTOBJIEHHE PACTBOPOB.
1. Ornpegenure, CKOJILKO IPaMMOB BellleCTBa HY>KHO Jij1s1 IPUroToB/IeHus 25 mit 10
M pacTBOpa ruipoKCcH/ia HaTpusl.

Otset: 10T

2. Ompeenute, CKOJBKO T BOAbI He00x04uMo npubaButh K 45 r pactBopa NaOH
(®=6%), uTOOBI MOSYYUTH KOHEUHBIN PAaCTBOP C MacCOBOU goseit 1%.
3. OnpezieniTe MacCOBYIO ZIO/TIO BellleCTBa B pPaCTBOPe, KOTOPBIN ObL/I MO/TyueH
nipubaBienueM 175 r KCl (0=20%) k 1000 r BozbI
4. OripefiesTiTe MaCCOBYIO IOTEO BEIL[eCTBA B PaCTBOPe, KOTOPBIH OBIT MOTy4eH
nipubaBienueM 30 r Na,CO, k 1000 r Bozib



3. 3apaHus B TecToBOM (hopMe.

No

IIpaBuibH
bIi
oTBeT

CopeprxaHue Bompoca

Komnerennusi

Bpemsa
BbIIO0JI
HeHusl
( MUH)

BAb

Kakoe U3 cy)X/ieHui1 BepHO [/l 37IeMeHTOB
(VA rpynmner , IVA rpynnel, [A rpynmer)
A)oOiast hopmysia ieTyuero
BOJIOpPOAHOro coenuHenvss RH4 ;

B)He 00pa3syloT /IeTyurx BOJOPOAHBIX
CcoeIMHeHUH;

B)zo 3aBepiiieHus: sHepreTUUeCcKoro
YPOBHSI He XBaTaeT TPEX 3/IeKTPOHOB

OKO1

A) Tpem

Cpe/iy BellleCTB, YKa3aHHbIX B Py
(NHs;, O, HCl, SO,; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3)
KOJINUeCTBO COeIMHEHUN C KOBa/IeHTHOM
TIOJISIPHOM CBSI3bIO0 PaBHO

b) nBym B) ueTbipem

OKO01

BAB

XumHueckasi CBsI3b B MoJieKyJiax (030Ha U
XJIOpU/Ia KasbLvsl; CEpHOW KHUCIOTHI U
XJIOpU/Ia aMMOHWUSI; CEPHOM KUCJIOTHI U
030Ha) COOTBETCTBEHHO

A) KoBanieHTHasi OJIsIpHast U MOHHas;

b) KoBanieHTHasi ToJIsSipHasi U KOBajleHTHast
HeroJIsipHas;

B) KoBasieHTHas HeroJIsipHasi U MOHHas;

OKO01

Yem ornpeaedaeTcd MeCTo XuMHN4YeCkKoro
JJIeMeHTad B HepHOAHQECKOﬁ cucreme

A)KosmMuecBOM HeHTPOHOB B Bsiipe aToMa
b)3apsigom sigpa
B)maccoii atoma

') Ko/ITMYeCTBOM 37IeKTPOHOB Ha
BHeIIIHEM SHepreTUYeckoM YPOBHE

OK2

B KakoM psifly XUMUUECyKHe 3/IEMEHTHI B
ropsiike ocyiabyieHust ux
HEeMeTa/UTHUeCKUX CBOMCTB

A) Be- B-C

OKO02




B)Ga-AI-B
B) S-CI-Ar
T)CI-Br-1I

A2
b3
B4
i

YcraHoBUTe COOTBETCBUE :
THIIBI
XUMHYECKUX
peakumi
A) peakiyst coefiuHeHUsI
b) peakiiys pa3noxxeHust
B) pekius 3amelieHust
I') peakiust oOmMeHa
npuMepbI
1)Na,COs+ 2HNO3;=2NaNOs+H,0+CO,
2)P+0,=P,0:s
3)Cu(OH),=CuO+H,0
4)Zn+ 2HCI=ZnCIL>+H,

OKO1

Kakas 13 peakijuii siBjisieTcs
9K30TepPMUUECKOM?

1) HCI +NaOH =NaCl + H,0
2)2Mg+0,=2MgO+ Q
3)CaC0;=Ca0+CO,-Q

4) Nyt+ 0,=2NO-Q

OKO02

B peaknuu obMeHa yuacTyor :

A) [1Ba C/IOKHBIX Bell|eCTBa;

b)aBa npocThIX BelllecTBa;

B) /iBa mpoCTBIX BelllecTBa U OJJHO
CJIOXKHOE ;

I') ogHO MpoCTOe BellecTBO U OJHO
CJIOXKHOE

OKO02

K cu/ibHBIM 3/1€KTPO/TUTaM OTHOCSITCS :
A)ruapokcus xxenesa (I11);
b)xpemHMeBast KMC/IOTa;

B)kapOoHaT Kasblus;

I') kapboHaT HaTpus

OKO02




10.

Peakiiyist FOHHOTO 0OMeHa UZeT 70
KOHII,eC/iu :

A) B pe3ysibTaTe peakijuu 00pa3yeTcs ras;
B)B pe3ynbraTe peakiyu o6pazyeTcs
0CafioK;

B) B pe3ynbTaTe peakiiyiu o0pasyercs
MaJIo/IMCCOLUUPYIOIIlee COeIMHEHHE;

I') Bce oTBeThbI BepHBI

1151 ypaBHeHUsI peaki[uu XJI0puia Meau
(IT)cokpailleHHOe MOHHOe YpaBHEHHeE HeeT
BU/;

OKO02

11.

A) CuOH+OH" = CuOHeaor
B) Cu?"+ OH'= Cu(OH)20caox
B) 2Cu"+ 20H= Cu(OH)s0cs10c
T') Cu?+ 20H= Cu(OH)s0csso

OKO01

12.

Kakoli psifi co/iep>XUT JIULLb OCHOBHBIE
OKCHJBI:

A) Mn,05, CrOs, SO, N,Os;
B) Na,0, CuO, CrO, FeO;
B) SO, P,0s, K,0, Cu,0;
T') ZnO, SnO, Si0,, NO.

[IK1.1

13.

Ykaxute psifi, Coilep>Kallii TOIbKO
OJJHOOCHOBHbI€ KUCJIOTHI:
A) HF, HBr, HNO;, H5POy;
B) HI, HNOz, HC]O4, CH3COOH;
B) H,COs, H3POs, H,SO4, HoCr,07;
I') HPOs3, H,S, HCIO, H,SiO:.

[IK1.1

14.

[IpuBenuTe TpaBU/IbHOE Ha3BaHue
BelfectBa Na,HPO.:

A )ruzppokcodocdat HaTpus;

b) ruapodocdut HaTpus;

B) puruapooprodocdat HaTpus;
I') ruppooprodocdaT HaTpus

I1IK1.1

15.

Kakol psp coiep>XUT TOJIbKO
KHCIOPOZCOZieprKallie KUC/IOThI:

A) HF, H.Cr,0,, HCI, CH;COOH;
b) HCIO, H;POs;, HBr, H.SO4;

B) HI, HNO,, HCIO4, H,S;

I') HNOs, HPOs, H,CO3, HMnO,

OK 01




16.

YKaKuTe MOJIeKY/ISIPHYIO OpMYJTy
CepoBO/IOPOZHOM KUC/IOTHI:

A) H,SOs;  B) HsS;

B) H.SO4 T') H,S,0s.

OK 01

17.

YKaxkuTe psifi, Cofep Kalliyi JULIb
amdoTepHbIe OKCH/IBI:

A) H,O, Al,Os;, Na,O, CaO;
b) P,0s, K;0, Cu,0, SO;
B) SnO, ZnO, BeO, Cr,0s;
') Li,O, CO,, NO,, BaO.

I1IK1.1

18.

[puBeAuTE IPABUILHOE HA3BAHUE COJTU
Ba(HCO3),:

A) rugpokapbonat Gapwusi;

B) rugpocunukat 6apus;

B) guruapokap6oHar 6apusi;

') puruapocunvikat b6apust

OKO1

19.

YKaxkuTe mpaBW/IbHOEe Ha3BaHMWeE BelleCTBa
FeOHSOq:

A) rugpocynbsgar xenesa (I11);

b )cynbdaT rugpokcoxesnesa (II);
B )cynbdat rugpokcoxesnesa (III);

I') cynbdut rugpokcoxesnesa (III).

OK 01

20.

[lpuBeauTe  MOJIEKYJ/ISIPHYIO  (hopMysty
a30TUCTOM KHUCJIOThI:

A) HNO; b) HNO;;

B) NH;; I') N,Os.

OK 01

21.

YkaxuTe psifi, Coilep>Kall{ii TOIbKO
KHC/IOTHbIE OKCH/IbI:

A) Na,O, CaO, Pb0O,, SiOy;
B) SiO,, SO, N,0s, Cl,07;
B) ALLOs;, ZnO, BeO, Cr,0s;
I') CL,O, CuO, MgO, H-0.

OKO01

22.

[IpuBegute [IpaBU/IbHOE Has3BaHUe
BellecTBa (ZnOH);PO.:

A)opTtodocdar 1juHKa;
b) Tpurugpokcodocdat

OK 01




I[UHKa;
B) oprodocdar rupoKCOIMHKA;

I') ruppoopTodocdaT LUHKA.

23.

YKakuTe MpaBUIbHOe Ha3BaHUe COJIU
Fey(SO4)s:

A ) cynbur xenesa (II);

b ) cynbdun xenesa (I11);

B ) cynbdart xene3sa (II);

I') cynbdar xenesza (I11).

OK 01

24.

Ykaxure MOJIEKYJISIPHYHO bopmyy

ruzpocyib(ara MarHus:
A) Mg(HSO:s),; b) Mg(HS),;

OK 01

25.

I'mppokcny MHKa pearupyer C KaKIbIM 13

ABYX BEH_IECTB:
A) KOH u HBr
5)Na25S04 u NaOH

p)CuO u KNO3
F)FGQOQ, n HN03

OKO04

26.

B ujenouax pactBopsieTcs
A)mens B)xeneso
B)xpemuuii I') yrnepop

OKO04

27.

OKcuf, KOTOPBIN pearupyeT C TUAPOKCHIOM
HaTpwusi, 06pa3ys Co/b U BOAY:
A) FeO B) K20 B)SO03 I')BaO

OKO04

28.

Peak1ust MeXX/ly KUCJIOTOW ¥ OCHOBaHUEM
Ha3bIBaeTCS:

A) peakuueii coefiMHeHUs

b) peakuueli HenTpanusaLuu

B) peaxiiueii pasioykeHUs

') peakumeii ruppaTalyu

OKO04




29.

Hi3MeHeHNne CBONCTB OKCHUOOB OT
KHCJIOTHBIX K OCHOBHEIM IIPOUCXOOUT B
psany BeliecTs, GOPMYIIbI KOTOPHIX:

A)SO3 - Ale?, - CaO,
B)MgO - ZnO - Fe,0s;
B)NaZO - COz - SOQ;

F)PQOS - F6203 - Kzo,

OKO04

30.

q)OpMYJ'Ia BellleCcTBa X B cxeMme peaKinu
COZ + X = CaCO3 + HzO:
A) Ca(OH), B)CaO

B) CHClz F) N32CO3

OKO04

31.

BeirecTBa, pearupyioiiue Opyr ¢ OIPyroM:
A) CaO u NaOH
B) A1203 u NaOH
B) CuO u H,0O
F) COz nu HNO3

OKO04

32

B nemoyke nmpeBpalleHUM:

S —>X1 —>SOS —>X2 —>CU.SO4 —»XB —>CU.O —
Cu BemrecTtBaMm X1, X2 ¥ X3 IBISIOTCS
COOTBETCTBEHHO:

A) H2S, H2S0O4, Cu(OH)z;

B) FeS, H2S0., Cu(OH)z;

B) SOz, H2S0O4, CuCls;

I') SO2, H2SO4, Cu(OH)-.

OKO04

33.

BemecTBo, KOTOPOE MOXKET
pearupoBaTh ¢ GOCHOPHOU KUCITIOTOH,
TUOPOKCUAOM HATPUS U LIMHKOM, UMEET
dbopmyny:

A) Al1(OH)s; B) Ba(NOs)2;

B) CuCly; I') NaHCO:s.

OKO04

34.

Menp He B3aUMOOEUCTBYET C:

A) pa30aBrieHHOU CEpHOU
KHMCJIOTOU;

B) KOHIIEHTPUPOBAaHHOU CEPHOU
KHUCJIOTOU;

B) pa3baBneHHOUN a30THOU
KHUCJIOTOU;

I') KOHLIEHTPUPOBAHHOM a30THOU
KHMCJIOTOH.

OKO04

35.

BeiiectBaMu, IIpy B3aUMOOENCTBUU
KOTOPBIX 00pa3yeTcst COJib, SIBISIIOTCS:
A) 1eI04YHOM MeTaJlJI ¥ Boja;

B) oCHOBHEIM OKCHUO U BOA;

OKo04




B) KMCJIOTHEIM OKCHU[ U IIEJI0Yb;
I') KuCJIOTHBIM OKCHUI 1 BOOA.

36.

Cepebpo u3 pacTBOpa HUTpPaATa cepedpa
BBITECHSIIOT BCE€ METaJIJIb psijfa:

A) Na, Cr, Zn; B) K, Fe, Cu;

B) Fe, Zn, Cu; I') Zn, Fe, Au.

OKO04

37.

TOJIBKO COJIe06pas3yiomiye OKCUMEI
HaxXoOATCS B PAOY:

A) P20s, ZnO, NO; B) CO, N20s,
Na:0;

B) Al203, N20, N20s; I')SiO2, BeO, CaO.

OKO04

38.

Cynbdat xkemne3a(ll) He MoOXKeT OBITh
IIOJIy4YE€H B3aUMOOENCTBUEM:

A) xkejsne3a ¢ pa3baBIeHHON CEPHOU
KHUCJIOTOH;

B) xkenes3a ¢ paCTBOPOM MEOHOTO
KYyIIOPOCa;

B) xxenes3a c pacTBopoM cyJbdaTa
MarHus;

I') okcupa xene3a(ll) c
pa30aBIeHHON CEPHOMN KUCIIOTOM.

OKO04

39.

Conpb u Bogopo 00pa3yIoTcs Ipu
B3aMMOIeNCTBUY pa3baBIeHHON
CEPHOM KHMCJIOTH C KaXKIBIM 13
MeTaJIJIOB psaa:
A) Al, Zn, Cu; B) Zn, Fe, Pb;
B) Mg, Zn, Fe; T) Pb, Cu, Ag

OKO04

40.

OcHoBaHue oO6pa3yeTcs IIpU
B3aMMOJIENCTBUU C BOOOM OKCHIA,
¢popmyrna KoTOpOTO:

A) Fe:0s; B) CuO; B) CaO; 1I)
FeO.

OKO04

41.

AmMdOoTEPHEIMU TUOPOKCUIAMU
SIBJISIIOTCSI BEIleCTBa, POPMYIILI
KOTOPBIX:

A) CsOH u Cr(OH)z; B) KOH n
Ca(OH)2; B) Be(OH):u Cr(OH)s; I
NaOH u Mg(OH)a.

OKO04

42.

OOopMYyJIBL TOJIBKO KUCIIBIX COJIEU
3anucaHbl B pAny:

A) KzS04, KOH, H2S04, NaHCOg3;

B) Fe(HSO4)2, CaHPOs4, CaCOs,
Ca(OH)NOs

B) NH:HSO4, NH4NOs, (NH4)2HPOs4,
(NH4)2CO0s3;

I') NaH:PO4, Na2HPO4, NaHCOs3, NaHS.

OKO04




43.

Kucmnory
MO2KHO
[IOJIYYUTH
A) ipu
B3aUMOIEUC
TBUU
OCHOBHOTO
OKCHUIa C
BOLOOWU;

B) nipu
B3aUMOIOEUC
TBUU
MeTajljia C
HEeMeTaJllIo
M;

B) nipu
B3aUMOIEUC

OKO02




TBUU COJIU C
KUCJIOTOU;
[') ripu
B3aUMOIOEUC
TBUU
OCHOBHOTO
OKCHUIOa C
KU CJIOTHBIM
OKCUIOOM
Kucmnory
MO2KHO
[IOJIVUUTE
A) ipu
B3aUMOIEUC
TBUU
OCHOBHOTO
OKCUIa C




BO| Oﬁ,’

B) nipu
B3aUMOIEUC
TBUU
MeTaJjljia C
HEeMeTaJllIo
M;

B) nipu
B3aUMOIEUC
TBUU COJIU C
KUCJIOTOU;
[') ipu
B3aUMOIEUC
TBUU
OCHOBHOTO
OKCHuIa C
KUCJIOTHBIM




OKCUIIOM
Kucmnory
MOXKHO
[IOJIYYUTH
A) ipu
B3aUMOIEUC
TBUU
OCHOBHOTO
OKCHuIa C
BOLOOWU;

B) nipu
B3aUMOIEUC
TBUU
MeTajljia C
HeMeTaJlJIo
M;

B) nipu




I

B3aUMOIOEUC
TBUU COJIU C
KUCJIOTOU;
[') ipu
B3aUMOIEUC
TBUU
OCHOBHOTO
OKCHUIa C
KU CJIOTHBIM
OKCUOOM

QopMyJIEL CPegHEN, KUCJIOM U OCHOBHOU
CcoJIell COOTBETCTBEHHO 3allMCaHhbl B
pAny:

A) Cu(HS0O4)2, Cu(OH)NO3, CuCl2;

B) CaCO3, Ca(HCO3)2, Ca(OH)CI;
B)FeS0O4, Fe(OH)CI, Fe(OH)2CI;

I') BaS04, Ba(OH)NO3, Ba(H2P0O4)2.

44, Bojia pearvpyeT ¢ KaXX/ibIM 13 [IBYX BeleCTB.
A)NauSiO, B)CaOuCO
OKO02
B) F€203I/I NaZO F) CI'O3I/I MH207
45. Ornpegenute BellecTBO XB cxeme
ripeBpaitienuii: FeO — X — NaCl OKO04

A) Fe b) NaOH
B) FeCl2 T') FeSO4

46.




PearupytoT IpyT C [pyroM B BOAHOM
pacTBope:
A) CaCO3; u KOH B) NaCl u Br;
B) ZnSOm Fe  T')KIuCl,

OKO02

47.

Okcuf KanbLys pearupyeT C KaKIbIM 13
JIBYX BelLL[eCTB.

A)HClu KOH B) HNOsu CO;

B) H,SOm NaCl I') SiOu CuSO4

OKO02

48.

Al
b5
B3

YcraHOBUTE COOTBETCTBUE MeXY (HOpMYyoi
VICXO/JHBIX Bell|eCTB U NPOJyKTaMy peakL{uil
®opmy.ibl BewjecTs [IpoayKThI
B3aHUMO/IeNCTBHUS

a) Mg + HCI -

6) Mg(OH); + CO; -

B) Mg(OH), + HCl -

1) MgCl,

2) MgClz + Hz

3) MgClz + HZO
4) MgCO; + H,
5) MgCO3 + HZO

OKO04

49.

Okcuy yraepoga (IV) pearupyet ¢ Kax/bpIM
13 /IByX BellleCTB:

A) BO/IOV Y OKCUOM KaJIbLUsI

b) xucnopogom u okcugom cepsl (IV)

B) cynbdarTom Kanusi ¥ THAPOKCHOM HaTpUs
I') pochopHoit KHcnoTOM M BOAOPOIOM

OKO04

50.

.| B pe3yJ/jbTaTe B3aHMOﬂ6ﬁCTBHH KaKH1X




BelecTB obpasyetcs xyopus cepedbpa AgCl:
A)AguHCl  B)AgNO;un HCI
.| B)Ag;0 uKCl T) Ag,S u NaCl

OKO04




51.

A3
B3
B2
r

YcraHOBHUTe COOTBETCTBHE MeXX/y Ha3BaHUEM
coeziiHeHUst U o011eli hopmyoi
rOMOJIOTHUECKOT0 Psifia, K KOTOPOMY OHO
TIPUHA/IJIEXKUT: K KayKOM T03UL[UH,
0003HaueHHOU OYKBOM, Moi0epuTe
COOTBETCTBYIOLIYIO M03ULIMI0, 0003HAUEHHYIO

LUQPOL.

HA3BAHUWE COEAVHE
A) byren-1

b) 1mukionpomnax

B) 6yraguen-1,3

I') rekcan

OBLIASA ®OPMYIJIA
1)CnHoy2

2) CDHQn_z

3) CnHoy,

4) CnHon4

OKO01




52.

Oo61jast hopMysia TOMOJIOTHUECKOTO psifia
YIJIeBOJOPOJOB, K KOTOPOMY OTHOCHUTCS
coequHeHnneCH,=CH—CH=CHoa:

A)CnHanz
B) CHHzn.z
B) CnHa,

F) CHHZH.4

OKO1

53.

BemectBo, CTPYKTypHast ¢dhopmysa

KOTOpPOTO
s

CH,

A) H-TekcaH;

b) 3,3-numMeTnnoyTaH;
B) 2-metun-2-3tunbyrax
') 2,2-pumeTtunOyTaH.

Ha3bIBAeTCA:

OKO01

54.

dopMyiia MpornuHa:

A) CH =C—CH,—CHj;

b) CH= C—CH B) CH,=CH
—CH=CHx; I') CHs—
CH=CH;

OKO01

55.

CoenviHeHHs1, B COCTaB KOTOPBIX BXOJUT
¢dyHkuroHanbHas rpynna —CHO ,
OTHOCSITCS K K/1accy:

A) anbgerusios; b) criupToB ;
B) kap6oHOBbIX Kuc/0T; ') heHOJIOB.

OKO01

56.

TpoiiHast CBSI3b MeXXJy aTOMaMH yrjepoja
obpasyeTcs B MoJieKy1ax:

OKO1




A) ankunoB;  b) apeHoB;
B) ankanoB;  I) ajikeHOB.

57.

K opraHnueckum coejuHeHUsIM, B COCTaBe
KOTOPbIX ~ KMeEITCS  (PYHKLMOHA/bHbIe
rpynnel —COOH u —CHO, otHOCaTCA
COOTBETCTBEHHO:

A) xapOOHOBBIE KMCIOTHI U CTIUPTHI;

b) anbperuzibl v yrieBopbl;

B) anbperussl v cyioxkHbie 3(pupsbi;

I') xapOOHOBBIE KUCIOTHI U aJTb/IeTH/IbI.

IIK1.1

58.

BBI6EPI/ITQ Q)OPMYJ'Iy IpoIIaHaJIsd:
B) C3H5CHO, F) CszCHOz.

OKO1

59.

dopmMmyiia 2-MeTunnpornadosa-1:

A) CH;—CH(OH)—CH,—CH;; b) CHs
—CH,—CH,—CH,—OH; B) CH;—CH,—
CHZ—OH, F) CH3-CH(CH3)-CH2-
OH.

OKO01

60.

BeltjecTBo, cTpyKTypHasi (hopMysia KOTOPOTO
0

CH,—CH—C?”

3 | ~OH

CHH Ha3bIBaAeTCHd.

A) 2-meTuIIponiaHoBasi KMUCJIOTa;
B) GyTaHOBasi KUC/IOTa;

B) 2-metunbyTaHoBast KUC/IOTa;
') 2-meTunmponaHamb

OKO01

61.




dyHKMoHaMbHY0 rpynny —OH copepskat

MOJIEKY/IbI: OKO1
A) anbaerujos; b) dbeHonos;
B) cnoxxsbix 3¢gupoB; ') mpocThix 3¢hUpoB.
62.
Coe/iviHeHUs1, B COCTaB KOTOPBIX BXOAUT
¢dbyHkUMoHanpHas rpynna —NH,, oTHocsATCst
K KJ1accy: OKO01
A) HuTpocoesvHenui;  B) anbaeruos;
B) amuHOB; I') cnupToB.
63.
K nipefienibHBIM yT/1€BOJIOPO/iaM (a/IKaHaM)
OTHOCSITCSI COe/IMHEeHMUS:
IK1.1
A)CnHapsz
B) CHHzn_z
B) CnHz,
I') CnHans
64. K knaccy npeze/bHbIX OHOATOMHBIX
CIIUPTOB OTHOCHTCSI:
A) sTaHasb; b) stanou; OKO1
B) riunepun; I') dpenon.
65. YcraHoBUTe COOTBETCTBHE MeXK/y Ha3BaHUeM
BellleCTBa U K/1aCCOM/TPYIINON, K KOTOpomy(-
OM) 3TO BeILeCTBO MPUHAJJIEXKUT: K KaXKI0U
1o3uLivM, 0603HaueHHOW OYKBOM, mo/[0epuTe
COOTBETCTBYIOLIYIO MO3ULIMI0, 0003HAUEHHYIO
1rdpoit OKO1

HA3BAHWE BEIIECTBA.
A) meTn10eH30/1

b) anunun

B) 3-metunbyrtaHanb

KITACC/TPYTITTIA
1) anbaeruzpi
2) aMUHBI




3) aMMHOKUC/IOThI
4) yry1eBOJIOpPOJbI

66.

bEB

K LUK/TMYECKHM YTJIEBOAOPOAdM OTHOCATCA

A) meTaH

b) nuknorekcan
B) Tonyon

I') 6yraguen-1,3

IIK1.1

67

bI'

Coenunenus a) CH, = CH, u 6) CH; — OH
OTHOCSITCSI COOTBETCTBEHHO K

A) anikaHam
b) ankenam
B) ankvHam
I') cnupram

IIK1.1

68.

OCHOBOIIOJI
OXXKHUKOM
TEeOpUun
CTPOEHUS
OpraHu4YecK
X BeIllleCTB
SIBJISIETCS:
1)

byTiiepos
2)

[IK1.1




3UHUH
3)MeHnpere
eB 4)
MapKOBHUK
OB

OCHOBOMO/KHUKOM T€OPUX CTPOEHUSsI
OpraHMueKHX3 Bell|eCTB sIB/ISeTCS:
A)Menpenees; b)bytnepos B)3unuH
I') MapkOBHHKOB

69.

OpraHuueckasi XMMusi U3y4aer...

A)coeauHeHust yriepoja
b)coenviHenust KUCIOPO/,
B) coepgunenus xsiopa
I') coequHeHus a30Ta

OKO01

70.

K yrneBozam He oTHOCUTCS
A) kpaxman
b)knetuarka
B) nentux
I') caxapo3sa

[IK1.1

71.

Kakoe KOJIM4eCcTBO U3BECTHBIX
aMHUHOKHCJIOT YYaCTBYIOT B CUHTE3€e
Oenka:

A) 20

B) 30

B) 100

I') 200.

[IK1.1

72.

C noMoIIpI0 KaKONM XUMHUYECKOM CBSI3U
MIPOUCXOOUT COeAUHEHNEe aMUHOKUCIIOT




Mexknay coboi B MoJieKyJie 6enka
NIEePBUYHOU CTPYKTYPHI?

A) pucynbepunHas

B) mentupHas

B) BomopopHas.

[IK1.1

73

.| Tun peakuyy, K KOTOPOMY OTHOCUTCS

OMBbl/IeEHHE )KHPOB:

.| A) rugprpoBaHue

B)ruaponus B 1je10uHOM cpeje
B)rugparauys
I') pernaprpoBaHue

OK 04

74.

.| BelriectBa, 06pa3yrowrecs py TUPOJIU3e

CJIO’KHBIX 3()MPOB:

.| A)kap60oHOBbIe KUC/IOThI

b) Boga u cnupthl
B) crivpThl ¥ KapOOHOBBIE KHUC/IOTHI
M) cnupTe! 1 anbgeruabl

[IK1.1

75.

Bony B ommpemenéHHbIX YCITOBUSIX
MOTYT IIPUCOEOUHUTH 00a
yrijieBomopona

A) IeHTaH U IeHTeH-2

B) stunen u 6yragueHn-1,3
B) mponas ¥ nuKIonponan
I')0eH30J1 ¥ IIUKJIOTEeKCaH

OK 04

76

OCHOBHBIM MPOAYKTOM PEaKIINU
XJIOp3TaHa C U30BITKOM BOTHOTO
pacTBOpa rUAPOKCHUAA KaJTus
SIBJISIETCS

A) sTuneH

B) sTan
B)sTunoBeili COUPT
') sTunar kanusa

OK 04

77.

ABJ]

OJTaH MOXKET BCTYIIAQThb B P€aKIIUHU

A)3aMelIeHus
B)npucoenguneHus
B)usomepusamuu

OK 04




I"paznoxkenus
[I)ropenusa

78.

A) c BopopoioM

b) 6pomHo#i BogoM
B) kucnopogom

') xnopoBogopogom

Kak 6yTaH, Tak 1 0€H30JI pearupyroT

OK 02

79.

B peakuuio npucoeguHeHus C
XJIOPOM He BCTyHaerT:

A) sTtuneH

B) antetunen

B) OyTaH

[)6ens3on

IIK1.1

80.

KaXXIoT0 U3 IBYX BEIECTB:
A) areTusneH u IIpoIeH
B)usobyTaH u 6yTaguen-1,2
B) ctupon u 6eH3071

I') IuKIONIpOoNnaH U IIPoIaH

PeakIiysi TUAPUPOBAHUS BO3MOXKHA IS

[1K1.1

81.

Kanausa?

A) sten

B) 6eH3on

B) 6yraguen-1,3
I') aTun

Kakoe 13 nmepedyuncieHHBIX BeIeCTB HE
obeclBeyrBaeT PacCTBOP IepMaHIraHdTa

OK 04

82.

BriepBbie cHTe3upOBas OyTaJueHOBBIN
Kayu4yK:

A) Jlebener B) 3unun C) byTiepos

OK 04




1) CemenoB E) MapkoBHUKOB

83.

OtaHon obpasyet npocToi 3¢up npu
B3aUMOJIEHCTBUH C:

A) kapboHOBO#1 Kuc1oTOM; B) criupTom;
B) anpperuom; ') ranoreHBOOPO/IOM.

OK 02

84

[1pu noseIlieHny TeMitepaTypsl Ha 10°C
(TemriepaTypHbIii KO(QPULIMEHT paBeH 2)
CKOPOCTh XUMHUECKOW peakLiu
yBeJINUYMBaeTCS:

A) B 2 paza b) B 4 paza
B) B 8 pa3 I') B 16 pa3

IT1K1.1

85

dakTop, He BAUSION[UI Ha CKOPOCTh
XUMHUUECKON peaKiuu:

A) naBnenue b) katanusaTop
B) konuentpauus I') dopma cocyga, B
KOTOPOM IPOTEKAeT PeaKIys

OK 02

86

7151 cMeliieHUst XUMAYeCKOTO paBHOBeCHSI
obparumoii peakiun 2SO:(T)+0:(T) « 2SOs(T)
+Q B CTOPOHY UCXO/HBIX BellleCTB
HEoOX0IUMO: A) yBemMuuTh
JlaBjieHye b) noBbicUTh
TeMIiepaTtypy B)
TIOHU3UThH TEMIIEPATypy

') BBeCcTH KaTanu3aTop

OK 01

87

Al

YcTaHoBUTe COOTBETCTBUE MeXAY (hakTopoM
Y CMellleHueM paBHOBeCHs [Jisl peakLvu,
ypaBHeHHe KOTOPOM

C2H4(F)+H2(F) - CzHG(F) + Q




B2
B1
ri
B1

daxTop

A) ToBbIlIeHUe 1aB/IeHUs

b) YBenuuenue TemriepaTyphbl

B) YBenuuenue koHueHTpaiuu CoHy
') Y™menblieHue koHueHTpauuu CoHg
1) TlpyumeHeHUe KaTaau3aTopa
ITon0)xeHHne paBHOBecUs

1) CmecTUTCS BIIPABO

2) CmecTuTCSs BJIEBO

3) He u3meHuTcst

OK 02

88.

CKOpOCTb TOMOT€HHOW XMMHUUYECKOW peakLuu
TMIPOMNOPLMOHA/IbHA U3MEHEHUIO:

A) KOHLIeHTpal1H BelljeCcTBa B eIMHHULLY
BpeMeHU;
b) maccel BelriecTBa B efjuHMLIe 00bEMA;

B) KosmMuecTBa BelljecTBa B elUHUIIE 00BEMA;
I') 06béMa BellecTBa B X07ie peakivu.

OK 02

89.

BI'

Ckopoctb peaktiyu Fee,)y + HoSOy pp) =
FeSO4 ) + Ha y + Q TIOBBICHTCS TIPU

A) NOHWKEeHUHU [aB/IeHUsI

b) pa3baBnenun pacTBopa KMCI0TbI
B) noHwkeHuH Temrepatypbl

I') usmMenbueHny xxenesa

OK 02

90.

PacTBOopeHUe KaKOro BellleCTBa B
BOIl€ COTIPOBOIKAETCS BHIIEJIEHUEM
TEeIIJIOTHI:

A) cepHOU KHUCIIOTHI

B) aMMua4yHOU CETUTPHI

B) Hutpara cepebpa

OK 02




91.

Crioco6 OYMCTKH MTUThEBOH BO/IbI B OBITOBBIX
yCJIOBUSIX:
A) oTcTanBaHue B TeYeHUE HECKObKUX
4yacoB
b) kunsiuenue
B) nprMeHeHue crieliiaIbHbIX
¢unbTpoB
I') punbTpoBaHue uepe3 Macyo

OKO07

92.

BriOepuTe yTBEpKOEHUE, KOTOPOE
XapaKTepU3yeT PacTBOP:

A) HeomHOpPOOHAsI CMECh Pa3HBIX
BEIIIEeCTB

B) xummnuyeckoe coenuHeHUE

B) omHOpOOHas cMeCh BEIIeCTB

IIK1.1

93.

BribepuTe TUIT AUCTIEPCHOM CUCTEMBI, B
KOTODO# pa3Mep 4aCTHL] — MOJIeKYJIbl, UOHBI:
A) cycrniensus

b) rpyboaucriepcHast crctemMa

B) uctunHbIN pacTBOp

IIK1.1

94

Kak n3MeHseTCsI paCTBOPUMOCTD
TBEPHLIX BEIIeCTB B BOJIE C
MOBBIIIIEHHEM TEMIIEPATYPHI:

A) Bcerga yMeHbIIaeTCSI

bB) Bcerpga yBenmmuumuBaeTCs

B) He usmeHsieTcs

IIK1.1

95

PactBopuMoOCTE — 3TO:

A) KOmM4eCcTBO MOJIeM BelecTBa,
CTI0COOHOE pacTBOPUTHLCS B 1 1.
pacTBopa;

b) macca Bewectsa (T),
criocobHast pacTBopUThCS B 100r
(um 1000 r) pacTBopuTeS;

[IK1.1




B) xumunueckoe KOMUeCTBO
BeIIleCTBa, CIIOCOOHOe
pacTBOPUTHCS B 1 KT pacTBOpa;

') KomMuecTBO MJI BelljeCTBa,
CIIOCOOHOEe pPacTBOPUTHCS B 1
MOJie pacTBOpa.

96.

BeH3uH npu roskape Hemb3s TYIINTh
A) Bogoij;

b)reckom;

B) npoTrBOMNOXXapHbIM M0JIOTHOM;
[MorHetyuuTeneM

OKO07

97

BepHbl /11 ciefyroiye CyXieHus O IIPUro
TOBJIEHUM PaCTBOPOB U TpaBHsiax be3orac
HOro obpalljeHusi C BelljeCTBaMU?

A. T'oTOBUTB pacTBOPbI KUC/IOT (YKCYCHOM
, IMMOHHOM U [Ip.) B IOMallIHUX yCJIOBUSIX
B a/IIOMUHHMEBOM TIOCY/e He
pPeKOMeH/lyeTCs.

b. IIpu nonazanuy pacTBopa LIEI0UM Ha K
OXY PYK C/ieZlyeT MPOMBITh 000MCKEHHBIN
yuacTOK BO/ZIOM U 00paboTaTth

pacTBOpoM GOPHO KHUCJ/IOTHI.

A) o6a Bepubl  b) BepHO TO/IbKO A

B) BepHo Tonbk0 b T') 06a He BepHbI

OKO07

98.

Cony BBICIIMX >XUPHBIX KHUCIOT C YHUCIOM
yriepogHbIx aTOMOB Cio-Cig —

A) wmbina; B) 6Genku; B) Butamunbl; IN)
OCHOBaHMSI.

OK 07




UTo siB/isieTCs pe3y/bTaTOM BO3/€HCTBUS
XUMUUYECKUX BBIOPOCOB B OKPY KarOIIyHO

cpeny”? OK 07

A) 3acyxa

b) HaBoiHEHUE

B) kucioTHbIe 10XKAU
I') paguanus

100

Kakue BelljecTBa UCIOB3YIOTCS B BU/E
TOI/INBA?

b A) rviepun OKO07
b) meTtan
B)cnoxxHble 3¢rpbl
I') menoun

4. OueHOYHBIE CPe/ICTBA PYOe)KHOr0 (TeMaTHUeCKOr0) KOHTPOJIA 10
o0meo0pa3oBaTe/IbHOM yueOHO# AucuInHe " Xumus'"

PybexxHblii  (TeMaTHUeCKWi) KOHTPOJIb MO  00ujeoOpa3oBaTe/ibHON — yueOHOM

JUCLIUATIIHE « XHUMUS» TTPOBOJUTCS B (JOpPMe TIPOBEPOUHBIX pabOT M0 pa3/iesiaM OCHOBHOTO

MOAYJ/id Hd OTAE/IbHBIX 3dHATHUAX, KelCcoB.

4.1. Pazpen 1. Pasgen 2. IlpoBepounass pabora «CTpoeHue BelecTBa H
XUMHYeCcKHe peaKijumn»

KoHTposnbHast paboTa COfiep>KUT ueThipe BUZA 3aJaHUM:

1. 3amaum Ha cocTaB/eHHe XUMUYECKUX (HOPMYJ JBYXaTOMHBIX COEAMHEHUH TI0
MX Ha3BaHMUIO.

2. 3ajauM Ha COCTaB/ieHHWE YPaBHEHWI peaki[Hil: COeJUHEHHs, 3aMeIleHHs],
pasJioykeHusi, 00MeHa 1 peaklyii C yuacTHeM KOMILIEKCHBIX COeJUHeHHH; OKUCTUTeTbHO-
BOCCTAHOBUTE/IbHBIX PEaKLIUM.

3. 3amaHus Ha COCTaB/ieHHWe MOJEKY/SIPHBIX M HOHHBIX peakLUi THApO/n3a
COJIeM, yCTaHOBJ/IEHNE U3MEeHEeHUs] KUCJIOTHOCTH CPeJibl.

4. 3amaud Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK [0 ypaBHEHHUSIM
XUMUYECKMX PpeaKI[Ui: MacCOBOM WM OOBEMHOM JOMM BBIXOJA TPOZAYKTA PeaKI[|uH

CcoearMHeHUA 0T TeOopeThudYeCKu BO3MOJXHOTI'O, 00BbeMHBIX OTHOILIeHUH ra3os;




KO/TMYECTBEHHBIX XapaKTEePUCTHUK HWCXOJHBIX BEIECTB U TIPOAYKTOB PeaKIMW; MacChl
(06BeM, KOJTMUECTBO BeLeCTBA) MPOAYKTA PeaKIUH, eC/Ii OIHO U3 BELeCTB JaHO B BU/IE

pacTBOpa C Orpe/ie/ieHHOM MaCCOBOM [10Jield paCTBOPEHHOT0 BelljecTBa.

1 BapuaHT 2BapyaHT
1. JonuiuTe ypaBHeHUs, ypaBHsANUTe, COCTaBbTe TOJIHbIE U COKpallleHHble HOHHBIE
ypaBHEeHUsI.

Mg (NO3 )2 + K3 PO4 = Al C13 + K3PO4 =
Ba (OH )2 + H3 PO4 = Fe SO4 + Na3 PO4 =
/n Brz + HzSOg = Mn Clz + KOH =
2. HpOCTaBbTe CTeIleHHU OKHCJ/IeHHd 3/IEMEHTOB B CJIeAYIOLINX COeJUHEeHUAX.
BizOs, G&203, CC14 HMHO4 FEO, PbOZ, PCls, HC]O4,
Hzcr207, HszO4, SHSz. XEF4

3. OrnpefienuTe TUM XUMUYECKOM CBSI3U B JJAHHBIX BeI[eCTBAX, JOKAKUTE 3TO C
TIOMOLL[BIO CXEM.

KCl, O,,PH;, Ag, Cl,, NaBr, MgCl,, H, SO,, Cu, Nal, F,, Fe,

4. PaccraBbTe KO3 GULMEHTHI, OTIpe/ie/TUTe TUI PeakLuu:
a) Mg + N2 - Mg3N2 a) C +Cr2 03 - CO2 +Cr
6) HNO3 + CaO - Ca(N03)2+H20 B ) NaOH + H2SO4 — Nast4 + H2O + Q

5. Mo ypaBHenwuto peakiuu CuCl2 +Mg — MgCl2 +Cu, BLIYUCIUTE KOJMUECTBO BellleCTBa Meiy,
ec1y B peakuuto ¢ xjaopuzsoM meau (I11) Berynuno 480 r maruus.



4.2. Pazgen 3. CTpoeHHe U CBOMCTBA HEOPraHNYeCKHUX BeleCTB.

ITpoBepounasi padora «CBoHCTBa HEOPraHUYECKHX BeI[eCTB»

[TpouepouHasi paboTa COAEP)KUT TPHU BUJA 3aJaHUIL:

1. 3amaun Ha pacuer mMaccoBoH momM (MacChl) XMMUYECKOTO 3/1eMeHTa (COeAMHEHHs) B
MoJiekyJie (cmech).

2. TIpakTuueckue 3aJaHus 10 KaacCu(UKAIMK, HOMEHK/IAType U XUMUUeCKuM (hopmysiam
HeopraHUueCKHx BellleCTB Pa3/IMUHBIX KIaCCOB: OfpeZie/ieHre Kaacca HeopraHUuecKUx BelllecTs,
Ha3bIBaTh HeOpraHUUecKue COeJUHEeHUs TI0 MeX/yHApOJHOW W TPUBHAJbHON HOMEHK/aType 1o
XUMHYECKUM (opMyiam.

3. 3ajaHus Ha COCTaB/EHHE YPAaBHEHWN XMMHUECKUX PeaklUi C y4aCcTHeM TPOCThIX W
CJIO’KHBIX HEOpPraHWYeCKUX BellleCTB: OKCH/IOB MeTa/lJIOB, HEMeTa/l/IoB U aM(OTEPHBIX 3/IEMEHTOB;
HeopraHUueCKUx KUC/IOT, OCHOBaHWU MW aM(OTepHBIX THUAPOKCHOB, HeOpraHWYeCKHX COJiei,
XapaKTepU3yIIIUX WX CBOMCTBA U CIIOCOOBI MOJTyueHHs.

1-eapuanm.
1. ansbl BettjectBa: xaopug meau (II), consiHas kucaota, okcu meu (I1), rugpokcuz, Kamusi, OKCHUI
docdopa (V), okeug Kanusi, Cy/ib(at Kaaus HaTpusl, CepHasi KUC/I0Ta, cyabdar xxenesa (I11), rugpokcun

anrOMUHUS, JUrngpooprodocdar Kaausi, yrapHblid ra3, rTuZipokcu/ antoMuHusl. CoctaBbTe (POPMYJibl
BelLleCTB U pacripefie/iuTe WX M0 OCHOBHBIM KjlacCaM HEOPraHMYeCKUX COeJMHeHUN.

2. HanuivTe ypaBHEHUs] XMMHUYECKUX peakLyi, C TOMOIbI KOTOPbIX MOXXHO OCYIIIECTBUTD C/ie/lyIOLIHe
TpeBpalleHUs:

Fe - FQQOg — FeCl3 — Fe(OH)3 — FQQOg — FEQ(SO4)3 — BaSO4

YKaKuTe TUIT KaXK0W XUMHUUYECKOU peakLru.

3. C KaKuMHU U3 NIepeurCIeHHbIX BelecTB OyjeT pearupoBath okcu Kamust: SO,, NaOH, HCI, H,0, CaO,
0,, Cu(OH),? HanuiiiMte ypaBHeHUs] BO3MOKHBIX PeaKLIUi.

4. CocTaBbTe YPdBHEHHSA XUMHUUECKHUX peaKuHﬁ, CX€eMBI KOTOPBIX aHbl HUXKE!:

Mg + ... - MgSO,+ H;
SO3+ . — C&SO4
Ca(OH)+ ... — ...+ H,0
P205+ vee — N83PO4+ Hzo
K,SO4+ ... - BaSO4+ ...
CHCO3+...—> H20+ ..t COZ

Uk W=

2-BapHaHT.



1. [JaHbl BewjecTBa: CynbQaT aJtoMUAHUSA, THAPOKcU], xkene3a (1), okcuz HaTpus, a30TUCTas KUC/IOTa,
TU/IPOKCOX/IOPU/, MarHusl, OKCHJ, LIMHKA, TUAPOKCU], Ka/bLusi, CEPHUCTas KUC/I0Ta, OpTodocdar Kaaus,
XJIOpU/, altOMUHUS, Ccyibpug xenesa (1), yraekucnsiii ra3, cunukat xpoma(ll). CocraBbTe (hopMysibl
Bell|eCTB U pacrpeje/nTe UX N0 OCHOBHBIM K/laCCaM HeOPraHUYeCKUX COeJUHEeHUN.

2. Hanviimre ypaBHeHHS] XUMUYECKUX PeaKL[Hid, C TIOMOIIbI0 KOTOPBIX MOYKHO OCYIIIeCTBUTH CJIeyIOII/e
TIpeBpallleHus:

/n - ZnO - ZHClz — ZH(OH)Z - 7Zn0O - ZH3(PO4)2 — P205

YKaKuTe THI KaXKJ0H XUMUUeCKOUW peakiiu.

3. C KakvMH 13 Tlepeurc/IeHHbIX BelllecTB OyzieT pearrpoBaTh cepHas Kuciorta: K,O, HCl, NaOH, Mg,
N,Os, CuCl,, Cu(OH),? HanuiuTe ypaBHeHUs] BOSMOXXHBIX pPeaKLUH.

4. CocTaBbTe YpaBHEHUS] XUMUUECKUX pPeakLii, CXeMbl KOTOPBIX [JaHbl HIKE:

SO+ ... - KyS0;
Ba(OH)2+... - ...t HzO
Ca+... » Ca(NO3)+ Hz
N,Os+ ... - LINO;
FEC13+ oo > Lt FQ(OH)3

Uk W=



4.3. Pazpgen 4. CTpoeHue U CBOMCTBA OpPraHU4YeCKHX BelleCTB.
IIpoBepouHasi pabora «CTpoeHHe U CBOMCTBA OPraHUYECKHX BeleCTB»
[To uroram usyuenus pasgena 4 obyuatoipecs: OyayT criocoOHbI:
- OIpefenaThb TIPUHA/IIE)KHOCTb Bell|eCTB K  pas/IM4YHBbIM Kj1accam
OpraHUYeCKHUX COeZIMHeHUH; TOMOJIOTA U U30MepbI;
- HasbiBaThb M3yUeHHble BelllecTBa [0 «TPUBUAJbHON» WIW  MeXAYHapOJHON
HOMEHKJ/IaType;
- XapakTepu30BaTb CTPOEHHe U XMMHUYeCKHe CBOMCTBA U3yUeHHbIX OPraHuueCcKrx
CoeIMHEeHU;
- OOBSICHATH 3aBUCUMOCTh CBOMCTB OpPraHMuUeCKHX BellecTB OT MX COCTaBa U
CTPOeHHUs;
- TIPOBOJMTH BBIUMC/IEHUS [10 XMMUYeCKUM (hOpMyJlaM U YpaBHEHUSIM.
TemaTuuecKuii KOHTPOJIb OCYILeCTBIIsIeTCsS MeTo/IoM TectrpoBanus (1) umu B popme

MUChbMEHHOU PaboThI, BK/TFOUAKOIIel IpakThueckue 3afanus u 3agaun (I1).



1. BermecTBo, cOCTaB KOTOPOTO BBIPa)KEH MOJIEKYJISpHOM opmysioii C3Hs, OTHOCHTCS K K1accy:

2.

N

RN

v

1) Apensr 2) ajiKaHbI
3) AnkeHsl 4)anKyHBI

HasBanwue BemectBa, popmysa kotoporo: CH3-CH(CH3)-CH,-CH,-OH A)

OyTaHos1-2 b) menHtaHoN-2

B) 2-metunbyraHon-4 r) 3-MeTunbyTaHos-1
BeiiiectBo, umetoiiiee popmyny CH,=CH, Ha3biBaeTcs:
3TUJIEH
TJIMLepUH
MpOMNaHo
BeriiecTBo, Ha3BaHMe KOTOPOT'O MPOMMOHOBAs KUC/IOTa, UMeeT hopMyy:
C,HsOH
(CN),NH
CH3-CH,-COOH
C3Hy,OH
[17151 anKaHOB XapaKTepHa peakLysi:
npucoesrHenus Ho
XJIOPUPOBaHUS Ha CBETY
obecriBeuriBaHust pactBopa KMnO4
N0JIMMepU3aLuu
MertaHos pearupyer C:
HaTpuem
BO/JIOM
BOJZIOPO/ZIOM
MeTaHOM
YKcycHasi KUC/I0Ta BCTyIaeT B PeakL1Io C:
AgNO3
NaCl



3)
4)
8.

Na2CO3
H20

BepHbl 1 yTBepKeHUs:

A. AMUHBI TIPOSIBJISIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHC/IOTBI MPOABJIAOT TOJILKO OCHOBHBIE CBOMCTBa

1

H~ W N

)
)
)
)

©

1)
2)
3)
4)

10.

1)
2)
3)
4)

11.

BEPHO TOJILKO A

BEPHO TOJILKO b

BepHbI 00a yTBep)KeHUsI

HEBEPHO HU OJJHO W3 YTBEP)KJeHUU

YpaBHeHue xumuueckoit peakiuu C2H6+CI2AC2H5CI+HCI siBnsiercst:
peakiyen 3amellleHus], IpoTeKarolel 10 pajuKaabHOMYy MeXaHUu3My
peakiyeli mprucoeJuHeHUs], MPOTeKatollleid Mo paAuKaJibHOMY MeXaHU3My
peakiyen 3amellleHys], TpOoTeKarolel 10 MIOHHOMY MeXaHU3My

peakiyeli MprucoeJuHeHMs, MPoTeKarolllel 0 MOHHOMY MeXaHU3MY

B peakiio «cepeGpsiHOTO 3epKaia» (C aMMHUAaYHbIM PaCTBOPOM OKCHjia cepebpa)
BCTyTaerT:

3TaHON

[J/II0KO03a

[JIALePUH

Kpaxmarl

YcTaHOBHTE COOTBETCTBUE MEXK/Y Ha3BaHHWEM BelleCcTBa U K/1acCOM (IpyMIio)

OpraHUuYecKUxX COoeJMHeHHH, K KOTOPOMY(-01) OHO MPUHA//IEXHT.

Ha3saHue BelljecTBa

A) CH;COOH

b)CH;-CH2-CH3
B)CH,=CH-CH,-CH3

I') CH3-CH,-OH

Krnacc oprannueckux coeilMHeHUM

1)
2)
3)

O/JHOATOMHbIe CIIUPTHI
yT71eBO/IbI

KapOOHOBbIe KUC/IOThI
apomaTryeckue yriaeBoZ0pOAbl
Herpe/ie/ibHble YTIeBO/I0PO/bl
TripeJie/ibHble YTIeBOA0PO/bI

B cxeme npeBpaiijeHui



15000C KaT +Br,

CH, Xy OeH3051 X, BerriecTBaMu X
1 X, COOTBETCTBEHHO SIBJISTFOTCS:
1) arieTuIeH
2) 3TU/IEH

3) GpoMOeH30.1

4) XJI0pOEH30/T
5) dbeHo
6) L[UK/IOreKCaH

13. Omnpegenure monekynsipHyto (opmyny BelrlecTBa, cozepsaiiero 37,5% yriepoga, 50%
kuciaopoga u 12,5% Bogopoga. OTHOCHTe/bHASA TJIOTHOCThL [ApOB 3TOr0 BeljecTBa I10
BOZOpOAY paBHa 16.

1) CH:;0H

2) C,HsOH
3) HCOOH
4) C¢HsOH

14. Ckosnpko uTpOB Bogopo/a rnorpebyetcs st obpa3oBanust 10,2 r 3TUIOBOrO CIIUPTA U3

aleTasibJieruia, ecjiv BbIX0/, MPOJAYKTa peakLu cocTasJsieT 80%?

1) 6,2 1
2) 3,11
3) 12,75 n

4) 11,2



5. Boripocsl pia aucddepeHIIUPOBAHHOr0 3a4yeTa

1. TlepeuriciuTe OCHOBHBIE TIOHSITUSI XUMUH.
2. Kak oTmunth (pusrueckoe siBjieHHe 0T XUMUUECKOT0?

1.
2.

w

Nk

®

9.

10.
11.
12.
13.
14.
15.

18.

Kakue cBOMCTBa XMMHUYECKHX 3JIEMEHTOB U3MEHSIFOTCSI IePUOJUUYECKU?
[Toka)kuTe B TIepHUOIUUECKOM CHCTeMe TIepHUO/ibl XUMUUECKUX 37IeMEeHTOB U O0bsSCHUTE
W3UYeCKU CMBIC/ TTeproja.
[Toka)kuTe B TIepHUOJUUECKOUN CHCTEeMe TPYIITbl XUMUYeCKUX 37IeMEeHTOB U 00bsCHUTE
(bu3nuecKrii CMBIC/ Jle/IeHUsl 37IeMeHTOB Ha TPYIIIbI U TTOATPYIITIbL
YeM XapaKTepusyrTcs s-, p-, d- u f-3memeHTHI?
CKOJIbKO MPOCTPAHCTBEHHBIX OPUEHTALIMM BO3MOXXHO /11 S- U P-37IeEKTPOHOB?
CdopmynupyiiTe onpeienieHre TIOHATHS «XUMHAYeCKasi CBSI3b».
OxapakTepusyiiTe KOBaJeHTHYO CBsi3b. Kakue BH/ibl KOBaJIEHTHOM CBSI3M BaM U3BECTHBI?
IIpuBeuTe pUMepHI.
CdopmynupyiiTe onpe/iesieHre TIOHATHS «3JIEKTPOOTPULIATETbHOCThY.
YkaxkuTe 06/1aCcTi IpUMeHeHHsT KOMITJIEKCHBIX COeJUHEeHH Ha >Ke/le3HOJ0POXKHOM TPaHCIIOpTe.
OxapakTepu3yiiTe 0COOEHHOCTH BO/IOPO/IHOM CBSI3H, ee BJIMsIHUE Ha CBOMCTBA BEIIeCTB.
UeMm 0T/IMYAIOTCS aMOP(QHbIe BellecTBa OT KPUCTas/IOB?
CdopmynupyiiTe omnpe/iesieHre TIOHSITUN «PaCTBOP», «PACTBOPUTETb».
[TepeuriciiiTe OCHOBHBIE CTIOCOOBI BHIpaXKeHHsT KOHLIEHTPAIMA PAaCTBOPOB.
Kakue BelljecTBa Ha3bIBatOTCS IEKTPOIMTAMU U HEJIEKTPOJIUTAMU?
Oripefie/iviTe BaJIeHTHOCTh U CTelleHb OKHC/IeHUs] aTOMOB B BelljecTBax ¢ popmynamu: Nj, NFs,
NH;, H,O,, F,, SO,, SO3, N2Os.

Onpefenvte MacCOBYIO JIOJIO CEPBI B Cy/bdaTe JByXBa/Je€HTHOrO0 MeTasa, 7,2 T KOTOPOro

TIPY peakLyu C U30bITKOM xyiopua 6apust obpazoBamm 13,98 r ocagka.

19.

Kakoii 06eM X/1I0pOBO/I0pO/Ia MOKET ObITh momyueH u3 40 1 xjopa?

20. Okcup BaHaaus (V) momyyaroT CKUTaHUEM MOPOIIKa MeTaslia B Kuciaopoge. Paccuurarite

MaccCy BaHaJusi, HeOOXOAUMYFO /IJisl TIOJTyueHHs1 OKcH1a Maccoi 50 T.

21.CocTaBbTe 3/1eKTPOHHbIE (POPMY/JIbI 37IEMEHTOB C MOPsJKOBbIMU HOMepamu 23, 33.

UeM OT/IMYAIOTCS UX 3/IEKTPOHHBIE (POPMYJIBI?

22. B 200 mn Bogsl pactBopuiu 4,0 T okcuzia 6apust. OnpeziesTiTe MaCCOBYIO JI0JTFO

PacTBOPEHHOTO Bell[eCTBa B PaCTBOPeE.

23. HanmiuuTe CTPyKTYpHbIe (POPMYJIbI ClIeYIOLUX YI/1eBOI0PO/IOB:
a) 2,2-nuMeTunnpomnay; 6) 2,2,4-TpuMeTH/ITIEHTaH;
B) 2-MeTU-3-3TWI0yTaH; T) 2,3-AUMeTHUI0yTeH-1.
24. CocTaBbTe ypaBHEHUsI peaKLUii, COT/IaCHO CXeMe:
C - CH4 - CHiCl - G,Hs —» CO..
25. Hanuimte opmyiy AJis onpe/iesieHrsi CKOPOCTH XUMUYeCcKor peakiiuu.OT Kakux
(haKTOpOB 3aBUCUT CKOPOCTb XMMUYECKOMN peakijuu?
26. Kakue peakiuu Ha3biBaroTcst 06patiMbiMu ?Copmyupiite nipuniun Jle [latenbe.
27. Ha3oBuTe XapaKTepHbIe L[BeTHbIE PeakIiy OeKoB.

28. Uto Takoe peakius 3Tepudukaimu? [daliTe ornpejeneHue MOHATUIO "C/I0>KHbIe 3¢GUPbI'

A\l

29. IlpuseuTe NpuMepbl MOHO-, IU- U I10/IMCAaXapUzi0B
30. Kakoii ra3 BbljiesisieTcst B aToMocdepy Ipy CKUTaHUY TOI/IMBA?



III. OIIMCAHUE OPIAHU3AIVN OLIEHMBAHWA U ITPABW/I OIIPEJE/IEHUSA
PE3YJ/IbTATOB OIEHVUBAHWSA.

YpoBeHb MOATOTOBKY 00yUaroIUxcsi o 0b11ieobpa3oBaTeibHOM yueOHOM JUCIUTUIMHE OL|eHUBAeTCst
B Oammax: «5» («OTMUHO»), «4» («XOpOIIO»), «3» («yZOBJIETBOPUTENBLHO»), «2» («HEY/IOBIe-
TBOPHUTEBHO») .

OueHKa «omauyHo» - OOy4YalOIIWICS TIOKa3bIBaeT TI0JHbIe U IIyOOKMe 3HAHUS
MIPOrpaMMHOTr0 MaTepuarna, JIOTUYHO U apryMeHTHPOBAHO OTBeuaeT Ha MOCTaB/IeHHbIM BOMPOC, a
TakKe JIOMOJIHUTe/IbHbIe BOIPOCHI, TOKas3blBaeT BBICOKMM ypPOBEHb TeOPeTUYeCKUX 3HaHUU.
[TpakTrueckyro yacTb BbinosiHgeT Ha 100%.

OueHkKa «xopowo» - O0OyuarOUMiACsS TIOKa3blBaeT TyOOKWe 3HaHWs TPOTrPaMMHOTO
MaTepuasa, FpaMOTHO ero M3jaraer, JOCTaTOUHO MOJHO OTBeuaeT Ha MOCTaBAEHHbINM BOMPOC U
JIOTIOJIHUTe/IbHBIE BOTIPOCHl, yMesno (opMyaupyeT BbIBOAbl. B Toke BpeMsi IpU OTBeTe
JIOTTyCKaeT HeCyleCTBeHHbIe MOrpelliHOCTH. [IpakThUecKyro yacTb BoInoJiHsgeT Ha 90%-80%.

OueHka «y0doenemeopumenbHO» - OOYYArOIIUICA TIOKa3bIBaeT J[OCTAaTOUHbIe, HO He
ryiy0oKHe 3HaHUsI TPOrPaMMHOTO MaTepHasa; TpU OTBeTe He JIOMycKaeT rpyObIX OMMOOK WIN
NIPOTUBOPEYMid, OZHAaKO B (HOPMYJMPOBAaHWM OTBETa OTCYTCTBYeT [OJ/DKHAasi CBSI3b MeXIYy
aHa/IM30M, aprymeHTaljieil ¥ BbIBOJaMH. [ljisi TosiyueHUs] TPaBUILHOTO OTBeTa TpedyeTcs
yTOUHsOIMe BONpockl. [IpakTueckyro yacTs BelnoaHsaeT Ha 70%-60%.

OtrleHKa «HeydoelemgopumebHO» - 00yUarOIIUIACs TOKa3bIBaeT HeJO0CTaTOUYHbIe 3HAHUS
MPOrpaMMHOTO MaTepuara, He Crioco0eH apryMeHTMPOBAHO U TIOC/Ie[0BaTebHO ero M3/araTh,
JloTTyCcKaeTcsi TpyObie OLIMOKU B OTBETax, HelPaBUIbHO OTBeYaeT Ha MOCTaB/IeHHbIM BOMIPOC WIH
3aTpyAHseTcs ¢ oTBeTOM. IIpakThueckyro 4yacThb BbIro/HsAeT Ha MeHee 50%.

JugeperyuposaHHblii 3auem TIPOBOJUTCS B TIepHO/], SK3aMeHaL[MOHHOM CeccuH,
yCTaHOBJ/IEHHOM KajleHAapHbIM y4eOHbIM rpaiKoMm, B pe3ysibTaTe KOTOPOTro TperiofiaBaTesieM
BBICTABJISIETCSI UTOrOBasl OL|eHKa B COOTBETCTBUM C NPaBU/IaMH OTpeie/ieHus pe3y/IbTaToB
OLIeHVBAaHUS.



	
	
	1.1 Место дисциплины в структуре основной профессиональной образовательной программы
	1.2. Цели и задачи дисциплины – требования к результатам освоения дисциплины:
	Задачи дисциплины:
	1.2.2 Планируемые результаты освоения общеобразовательной учебной дисциплины в соответствии с ФГОС СПО и на
	3.2 Информационное обеспечение реализации программы
	1. https://infourok.ru/
	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ОБЩЕОБРАЗОВАТЕЛЬНОЙ УЧЕБНОЙ ДИСЦИПЛИНЫ
	Фонд оценочных средств (ФОС) предназначен для контроля и оценки образовательных достижений обучающихся, освоивших программу общеобразовательной учебной дисциплины «Химия».
	2. Практические задания и задачи
	Раздел 2. Химические реакции
	Раздел 3. Строение и свойства неорганических веществ
	Раздел 4. Строение и свойства органических веществ
	Раздел 6. Растворы
	Что является результатом воздействия химических выбросов в окружающую среду?
	Какие вещества используются в виде топлива?

	4. Оценочные средства рубежного (тематического) контроля по общеобразовательной учебной дисциплине "Химия"
	4.2. Раздел 3. Строение и свойства неорганических веществ.
	Проверочная работа «Свойства неорганических веществ»
	4.3. Раздел 4. Строение и свойства органических веществ.
	III. ОПИСАНИЕ ОРГАНИЗАЦИИ ОЦЕНИВАНИЯ И ПРАВИЛ ОПРЕДЕЛЕНИЯ РЕЗУЛЬТАТОВ ОЦЕНИВАНИЯ.

