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COJEPKAHUE

OBILIAS XAPAKTEPUCTHKA PABOYEN IMPOTPAMMBI

OBIIEOBPA30BATEJLHOI YUEBHOM JUCIATLTAHBI

. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJLHON YYEBHOI
TACIHATITAHBI

. YCJIOBUSI PEAJU3ALIUM OBLIEOBPA3OBATEJILHOW YYEBHOI
JUCHUIINHbBI
. KOHTPO.Ib u OLIEHKA PE3YJbTATOB OCBOEHMSI

OBIIIEOBPA30BATEJBbHON YYEFHOM JUCHUILIAHBI



1. OBIIAAL XAPAKTEPUCTHUKA PABO‘—I}ZFI ITPOI'PAMMBI
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUITJIMHbI

OV . 07 «<XUMMUSA»

1.1 Mecro AMCHMIUIMHBI B CTPYKTYpe OCHOBHOH mpodeccuoHa/JbHOI 00pa3oBaTebHOM
NMPOrpamMMbl

O6meoOpa3oBaTenbHas ydyeOHas JOUCHUIUIMHA «XUMHUS» SBISETCS 00s3aTENIbHON  YacThio
00111e00pa3oBaTeIbHOTO ITUKJIAa 00pa3oBaTeIbHONW MporpaMMbl B cooTBeTcTBUM ¢ PI'OC
crenuanbHocTH 31.02.06 CTOoMaroorus npopuiaKTHIecKas.

1.2. I_[e.m, U IINIAHUPYEMBIE PE3YJbTATHI OCBOCHUSA JUCHUIIJIMHBI:

1.2.1. Heanb u 3axa4n 0011e00pa30BaTe/IbHON y4eOHOH TUCHUTLINHBI

DopMUPOBAHKE y CTYAECHTOB MPEACTABICHUS O XUMUYECKON COCTABIISIIOLIECH €CTECTBEHHOHAYYHOMN
KapTHUHBI MUPA KaK OCHOBBI IPUHSATHS PELICHUN B KU3HEHHBIX M MPOU3BOJCTBEHHBIX CUTYaLUSX,
OTBETCTBEHHOI'O TIOBEJICHUS B IPUPOJTHON Cpelie.

3agauu AMCHUIIMHBI:

1) copMupoBaTH HIOHUMAHKE 3aKOHOMEPHOCTEHM MPOTEKAHUS XUMHUYECKUX MPOLIECCOB U SABICHHIA
B OKpYXKalolllel cpeze, HeJOCTHOW HaydyHOH KapTHUHBI MUpPa, B3aUMOCBSA3M M B3aUMO3aBHCUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS MPOBOIUTH PACUETHI 0 XUMHYCCKUM (OPMYJIaM U yPaBHEHUSM XHUMHUYECKUX
peakIuii, MIaHUPOBATh U UHTEPIPETUPOBATH PE3YJIBTATHl XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HABBIKM TPOBEACHHS XUMHUYECCKHX OKCIICPUMCHTAIBHBIX HCCICIOBAHUN C
coOIoIcHIEM MPaBUII 0€30MaCHOT0 OOpAIIEHUs C BEIECTBAMH U TaOOPATOPHBIM 000PYI0BAHUEM;
4) pa3BUTh yMEHHMsI aHaJIM3UPOBATH, OILICHHWBATH, MPOBEPSITh Ha JOCTOBEPHOCTh U 00001IATH
MH(OPMAIIHI0 XUMHYECKOTO XapaKTepa U3 pa3IuuHbIX HCTOUHUKOB;

5) chopMUpOBaTh yMEHHsI TMPOTHO3UPOBATH TIOCTEACTBUS CBOEH JEATEIBHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB;

6) cdopMHUpoBaTH MOHUMAHWE 3HAUUMOCTH JOCTHIKEHUNW XUMUYECKON HAYKH M TEXHOJIOTHH JIJIst
Pa3BUTHS COIUATBHOM U TPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3y/JbTaThbl OCBOEHHsI 001e00pa30BaTEJbHONW JAUCHUIVIMHBI B
coorBercTBuHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Oco6oe 3HaueHne JMCHUIIMHA uUMeeT npu popmupoBanum u passutuun OK u IIK



Koa n

HaAaHMMEeHOBaHHUe I[Inanupyemble pe3yJbTaThl 0CBOEHHS THCIUTLIAHBI
(opmupyembIx
KOMIIeTeHIM i
Oo01mue JucuumimHapHbie (MpeaIMeTHbIe)
OK 01. B 4acTH TPy/10BOro BOCIIMTAHMUSA: -BJIaJIETh CUCTEMON XMMUYCCKUX 3HAHUM, KOTOPAs

Br16upaTh crmoco0st
peleHus 3aaa4q
poheCCUOHATBHOMN
JeSITeTbHOCTH
IMPUMCHUTECIIBHO K

pa3iindYHbIM KOHTEKCTaM

- TOTOBHOCTB K TPYIly, OCO3HAHKE [IEHHOCTH MacTePCTBa,
TPYIOIO0ue;
- TOTOBHOCTH K aKTUBHOH AEATENHLHOCTH TEXHOIOTHYECKON U
COLIMAJILHOM HAIIPABJICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATD,
TUTAHUPOBATh U CAMOCTOSITEIILHO BBIITOJIHATH TaKYHO
JIEATENHHOCTE;
- HHTEPEC K pa3IudHbIM cepam npodecCHoHaTbHOM
eI TEIILHOCTH,

OBnaseHre yHUBEPCAIbHBIMU Y4EOHBIMU
[MO3HABATENILHEIMY AEHCTBUSIMU:

a) 0a30Bble JIOTHYECKHUE JIeliCTBUS:
- CaMOCTOSITENBHO (POPMYITUPOBATH U aKTyalTU3UPOBATh
nmpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBIIUBaTh CYLIECTBEHHbIN MPU3HAK WJIM OCHOBAHUS
JUTISL CpaBHEHUS, KilacCu(UKAUy U 0000IIEeHHMS;
- ONpEeAeNATh LIeNU AeATENbHOCTH, 3a/1aBaTh NapaMeTphl U
KPUTEPUU UX JOCTUKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH Y IPOTUBOPEUHS B

paccMaTpruBaACMBIX ABJICHUAX,

BKJIFOYAET: OCHOBOIIOJIATAOIINE MOHATUS (XUMUYECKUI
9JIEMEHT, aTOM, 3JICKTPOHHAast 000JI04Ka aToma, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIN ATOMOB, MOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb
OKHUCIICHU S, XUMUYECKasi CBsI3b, MOJIb, MOJISIPHAsT Macca,
MOJIIpHBINA 00BEM, YTIIEPOIHBIN CKeeT, (PYHKIIMOHATbHAS
rpyIIa, paguKai, u30Mepus, U30MEPbI, TOMOJIOTHUECKHI
P, TOMOJIOTH, YIJIEBOJOPObL, KUCIOPOI- U
a30TCO/ICPKAIINE COSTUHEHUSI, OMOJIOTMYECKU aKTUBHBIC
BelecTBa (yriaeBOIbl, XKUPHI, OEIKH), MOHOMED, TTOJTUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSUHEHUS,
KpUCTAJUITMYECKas pellIeTKa, TUIIbl XUMUYECKUX pEeaKIui
(OKHCIIUTETFHO- BOCCTAHOBUTEIBHBIE, K30-1
SHIOTEPMUYECKUE, pEAKIINU HOHHOTO 0OMEHa), pacTBOp,
AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, ATEKTPOTUTHUECKAS
JUCCOIMAIsA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON PeaKklui, XUMHYECKOE paBHOBECHE),
TEOPUH U 3aKOHBI




- BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OLIEHUBATh PUCKHU
MOCJIEICTBUM I€ITEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCJIEN0BATEIbCKUE AeHCTBUS:

- BJIaJICTh HaBBIKAMH y4E€OHO-HCCIICIOBATEIHCKON U TPOCKTHOM
JESITEIbHOCTH, HABBIKAMU pa3peLIeHus Ipo0ieM;

- BBISBIATH IPUYMHHO-CJICACTBEHHBIC CBSI3U U
aKTyaJII/I?;I/IpOBaTI) 3a11aqy, BBIABHUT'aThb I‘I/IHOTG?;y cec pemeHI/m,
HaxOJIUTh apIryMEHTHI JJI JOKa3aTeJIbCTBA CBOMX
YTBEPKICHUH, 3a7aBaTh IapaMETPbl U KPUTEPUH PEILECHNUS;

- QHaJM3MPOBATH MOJIYYEHHBIEC B XO/€ PEUICHUS 3a/1a4l
pe3an,TaTI,1, KpI/ITI/ILIeCKI/I OILICHHUBATh UX I[OCTOBepHOCTL,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- YMGTI) HepeHOCI/ITL 3HAHUA B HOBH&B&TGHLHyIO 158
MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIIbHOCTH;

- YMGTB I/IHTerI/IPOBaTI) 3HAHUA U3 pa3HI>IX HpCI[MeTHI)IX
oOIacreii;

BBIIBHUT'aTh HOBBIC UJICH, npezmaraTL OpI/IFI/IHaJ'II)HBIG IIoaXoAbl 1
pEIIeHNUs; CTOCOOHOCTh UX UCIOJIb30BaHUS B TO3HABATENILHOM U
COLIMAJIBHOM ITPAKTHUKE

(Teopust XMMUYECKOI'O CTPOEHUS] OPTaHUYECKUX BELLIECTB
A.M. bytiepoBa, Teopust JIEKTPOJTUTHIECKON
Jucconmanyu, nepuoanudeckuit 3akon [1.11. Menneneesa,
3aKOH COXPaHEHMsSI MaCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUH S3BIK XUMUH, (PAKTOIOTUYECKHE CBEICHUS
0 CBOMCTBaX, COCTaBe, MOJy4YeHUHU U 0€30IaCHOM
MCII0JIb30BaHNHU BaKHEUILINX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON
JIESITEIIbBHOCTH YEJIOBEKA;

- YMETb BBISBISATH XapaKTEepPHbIE MPU3HAKU U U
B3alMOCBS3b U3yYEHHBIX OHATUHN, IPUMEHSATh
COOTBETCTBYIOIIME OHATUS [IPH ONMUCAHUH CTPOCHUS U
CBOICTB B3aUMOCBSI3b U3YUEHHBIX TOHATUH, IPUMEHSATh
COOTBETCTBYIOIINE NOHATUS [IPH OMUCAHUH CTPOCHUS U
CBOICTB HEOPraHUYECKUX U OPIraHUYECKUX BELECTB U UX
MIPEBPAIICHH; BBISBISATH B3aUMOCBSA3b XUMHUECKUX
3HAHUU C TIOHATUSAMU U NPEACTABICHUSIMH IPYTUX
€CTECTBEHHOHAYYHBIX PEAMETOB;

- YMETb UCIIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEKIYHAPOJHOIO COK03a TEOPETUUYECKON U
MIPUKJIATHOW XUMUU Y TPUBUATBHBIC HA3BAHUS BAXKHEUIIINX
BEIIECTB (3THJICH, alleTUJIeH, TIUIEepHH, (eHOT,
dbopManbaerua, yKCycHas KMCI0Ta, TIUINH, YTapHbId Ta3,
YTJIEKUCIIBIM Ta3, aMMHUaK, rallieHasi U3BECTh, HeEralleHas
U3BECTh, NUTHEBAas COAA W

JPYTHX), COCTABIATH (DOPMYJIBI HEOPTraHUYECKUX U




OpraHUYEeCKUX BEILECTB, YPABHEHUs XUMUUECKUX PEaKIUi,
OOBSICHAT, WX CMBICH; IOATBEPXKAAaTh XapaKTepHbIC
XUMHUYCCKHUC CBOﬁCTBa BCIICCTB COOTBGTCTBYIOH_II/IMI/I
SKCIEPUMEHTAMU U 3alUCSIMU  YPAaBHEHUH XUMHUYECKUX
peaKkuuii;

'YMGTB yCTaHaBJII/IBaTB HpI/IHa,[[JIe)KHOCTB I/I3Y‘-I€HHBIX
HEOPraHUYECKUX H OpraHN4YeCKHUX BEIIECCTB K
ONPEAEIEHHBIM  KJaccaM M TIpyIlnaMm COCIWHEHUH,
XapakTepu30BaTh HMX COCTaB M BaXXHEWIIHME CBOWCTBA,;
OHpeIIeJIﬂTL BHUIbI XHUMHWUYCCKHUX CB)IBGP'I (KOBa.HeHTHaSI,
WOHHAs, METAJUIMYECKasl,  BOJOPOJIHAS ), TUIIBI
KpI/ICTaJIJII/I‘-IeCKI/IX pGIHGTOK BCILICCTB, KJIaCCI/I(i)I/IIII/IpOBaTI)
XUMHUUYECKHE PEaKIUU;

- copMUpOBATH MIPEACTABICHHS: O XUMUYECKOU
COCTAaBJISIFOLLEH €CTECTBEHHOHAYYHOM KapTUHBI MUPa, POJIU
XMMUU B TIO3HAHWUH SIBJICHUH TIPUPO/BI, B GOPMUPOBAHUA
MBIIUICHUS U KYJIBTYPbI JINYHOCTH, €€ (PYHKIMOHATBHOM
IrPaMOTHOCTH, HEOOXOIUMOM JIIs pelIeHUs TPaAKTUYECKUX
3a7a4 ¥ DKOJOTMYECKH 000CHOBAHHOI'O OTHOIIEHUS K
CBOEMY 37I0pPOBBIO U PUPOJHOM CPELE;

-yMeTI) HpOBO}II/ITB pvaeTLI 110 XUMHUYCCKUM (bopMynaM nu
YPaBHEHUSIM XUMHUYECKUX PEAKLUN C UCTIOJIb30BAHUEM
(1)I/ISI/IIICCKI/IX BCJINYHUH, xapaKTepmy}ome BeIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMalIbHbIE
YCIIOBHS1) Ta30B, KOJIMYECTBA BEIECTBA; HCIIOIH30BAThH

CUCTEMHBIC XNUMHWYCCKUEC 3HAHUA IJIA IPUHATUA peIHeHI/Ifl B
KOHKPETHBIX ) XN3HCHHBIX CUTyallUsaX, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHUCM




OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJM3a u
UHTEpIIpEeTaluu
uHpOpMaLnH, U
nH(pOpPMallMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
pohecCHOHATTLHOM
e TEIbHOCTH

B 00J1acTH HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

- c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPAKTUKH, OCHOBAaHHOTO Ha IUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

- COBEPLICHCTBOBAHHUE SI3bIKOBOM M YNTATEIbCKON KYJIBTYPBI KaK
CpeCcTBa B3aUMOJEHCTBHS MEXTY JIFOJbMHU U TIO3HAHUS MUPA;

- OCO3HAaHUE LICHHOCTU HAyYHOH JAESATEIbHOCTH, TOTOBHOCTD
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEI0BATEIBCKYIO I€ATEIbHOCTD
WHIUBUIyaJIbHO U B TPYIIIIE;

OBJj1ajieHNe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH
NelCTBUAMMU:

B) padora ¢ ungopmanueii:

- BJIQJICTh HAaBBIKAMU TIOJy4eHUS HHPOPMAITUU U3 HCTOYHUKOB
[Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYILECTBIIATH IOUCK, AHAJIN3,
CUCTEMAaTU3AINIO ¥ UHTEPIPETAINI0 HHPOPMAITUH PA3TUIHBIX
BUJIOB U (hOpM TMpeCcTaBICHUS;

- CO371aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ y4eTOM
Ha3HaYeHHs] HHPOpPMAIINH U [ENeBON ayTUTOPUH, BHIOHpast
ONTUMATBHYIO (OPMY TIPEICTABIICHUS M BU3YATH3alINN;

- OLIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh MH(POPMAIIUH, €€
COOTBETCTBUE MIPABOBBIM M MOPATHHO-3TUYECKUM HOPMaM;

- UCTIOJIb30BaTh CPEJICTBA MH(POPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJOTUN B PEIIEHUN KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX M OpPraHU3aI[MOHHBIX 33]1a4 ¢ COOMIOACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M 3THYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3AIUTH HH(MOpMAITUH,
MH(OpPMaIMOHHOM 0€30MaCHOCTH JIMYHOCTH;

- YMETb IJTAHUPOBATH U BBIMIOJIHATD XUMHUUECKUN
HKCIIEPUMEHT (TIPEeBpalleHUs OPraHMUECKUX BEIIECTB MPU
HarpeBaHUU, MOJYUCHHUE STUJICHA U U3YUYEHHE €TO CBOMCTB,
KaueCTBEHHbBIC PEaKIIMK Ha aJbJETU/Ibl, Kpaxmall, yKCYCHYIO
KHCIIOTY; IEHATypaIus OCIKOB P HArPEBaHUH, [IBETHHIE
peaKuu OEITKOB; TPOBOJAUTH PEAKIIUH HOHHOTO OOMEHA,
OTpEeNATh CPely BOJHBIX PaCTBOPOB, KAUECTBEHHbIE
peakiuu Ha cynbdar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHUSI; PeliaTh SKCIepUMEHTANIbHBIE 3a/1a4H 110
remaMm "Metamibl" u "Hemeramisl'") B COOTBETCTBHH C
MpaBUIaMU TEXHUKU 0€30MaCHOCTH MPU 0OpaIeHUH C
BEICCTBAMH U J1a00PaTOPHBIM 000PYIOBAHHEM;
MPEACTABIISITH PE3YJIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA B
(hopme 3anrcu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIIMMA U
(bopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

- YMETh aHAJTN3UPOBATh XMMHUECKYI0 HH(POPMAITHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOM
nH(popMaluu, cetb UHTEpHET u ApyTrue);

- BJIaJIETh OCHOBHBIMHM METOJIaMU Hay4YHOT'O IMO3HAHUS
BEIIECTB U XUMUYECKUX SIBJIEHUH (HAOJIIOACHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE);

- YMETb MIPOBOJIUTH PACUETHI 110 XUMHUECKUM (HOopMysaM U
YPaBHEHUSM XUMUUYECKHUX PEAKIIUNA C UCTIOIh30BaHUEM
(bU3MYECKUX BEIMYHMH, XapaKTePU3YIOIIHUX BEIIECTBA C
KOJTMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaIbHbBIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIIOIb30BAThH
CUCTEMHbIE XUMUYECKUE 3HAHUS JIs IPUHATUS PELICHUI B
KOHKPETHBIX )KU3HEHHBIX CUTYAITUIX, CBI3AHHBIX C
BEIIECTBAMH M X IPUMEHEHUEM;

- YMETh CAaMOCTOATEIBHO IIJIAHUPOBATh U IPOBOJUTH

XUMHUYECKHUM SKCIIEPUMEHT (IIOJTy4YeHUE U U3yUeHHE CBOMCTB
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HEOPraHUYECKUX U OPTaHMYECKHUX BEIIECTB, KAYCCTBCHHbBIE
[pEaKuu yriIeBOAOPOJOB Pa3INYHbIX KJIACCOB U
KHUCJIOPOJCOACPKALIUX OPTaHUYECKUX BEILECTB, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 33144 110 PaCIIO3HABAHUIO
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB) C COOIIOICHIEM
MpaBui 0€301MacHOT0 OOPAIICHHUS C BEIIECTBAMU U
mabopaTOpHBIM 000pyI0BaHUEM, (POPMYIIMPOBATH LIEIH
MCCIICI0BaHMsL, IPEAOCTABIIAT B pa3IMuHON opme
[PE3yJIbTAThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX
TOCTOBEPHOCTB;

- YMETbh OCYILECTBIIATH LIEJICHAIIPABICHHBIN IIOUCK
XUMAYECKON HH(DOPMAINH B PA3IMYHBIX UCTOYHUKAX
(HayuyHast 1 yueOHO-HAy4YHasI TUTEPATypa, CPEICTBA
MaccoBol nH(popmaiuu, cetb IHTepHET U apyrue),
KPUTUYECKH aHAJIN3UPOBAaTh XUMHUECKYIO0 HH(POPMALIHIO,
nepepadaTbIBaTh €€ M UCIO0Ib30BaTh B COOTBETCTBUHU C
MOCTaBJIEHHON ydeOHOM 3aaueii;

- BJIAJIETh CUCTEMOM 3HAHUU O METOJIaX HAy4YHOT'O TIO3HAHMUS
SIBJICHUM TIPUPO/IBL, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax
W YMEHUSMU NPUMEHSITh 3TH 3HAHUS NpU
DKCIIEPUMEHTAIBHOM HCCIIEIOBAHUY BEIIECTB U IS
00BSCHEHUS! XUMUYECKUX SBJIEHUH, UMEIOIIUX MECTO B
[IPUPOJIE TPAKTUYECKOH JESITEIBHOCTH YEI0BEKA U B
[MOBCEHEBHOM KU3HH,
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OK 04.

D¢ dexkTuBHO
B3aMMO/JICHICTBOBA
Tb U paboOTaTh B
KOJUICKTHUBE U
KOMaH/Ie

- TOTOBHOCTh K CAMOpPAa3BUTHIO, CaMOCTOATEIBHOCTH H
CaMOOIIPEICIICHUIO;

OBnanenue HaBbIKaMH Y4eOHO- HCCIIEeI0BATEIbCKOM,
MPOEKTHOM U COLIMATIBbHOM JAEATEIbHOCTH;

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU
AeCTBUAMMU:

0) coBMecTHAas1 1eATeIbHOCTD:

- IOHUMATh U UCIIOJIb30BATh IPEUMYILECTBA KOMAHHOU U
MHAUBUAYaAIbHON paboThI;

- INIPUHUMATH LIEJIM1 COBMECTHOM ACSATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH IEUCTBHUS MO €€
JOCTH>KEHMIO: COCTAaBJIATH IUIAH IEHCTBUM, pacIpeleisaTh POIn
C YYETOM MHEHHI Y4aCTHUKOB 00CYX/1aTh PE3yIbTaThl
COBMECTHOH paboTHI;

- KOOPJUHHUPOBATH U BBITIONHATH pa0OTy B YCIOBHUAX
peaIbHOTO, BUPTYaJIbHOTO M1 KOMOWHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- YMETb IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (TPEeBpalleHUs OPraHUUECKUX BEIIECTB MPU
HarpeBaHuy, MOJIy4eHHE STUIECHA U U3yUYEHHUE €TO CBOMCTB,
KaueCTBEHHbBIC PEAKLIMM HA aJbJETrU/Ibl, Kpaxmall,
YKCYCHYIO KHCJIOTY; JeHaTypanus OeIKOB MpH
HarpeBaHuU, [IBETHbIC PEAKIIMH OCJIKOB; MPOBOIUTH
peaxKuy HOHHOTO OOMEHa, ONPEIEIIATh CPELYy BOJHBIX
pacTBOpOB, KaueCTBEHHBIEC PEaKIMH Ha Ccylbdat-,
KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATHOH aMMOHUS;
-pelaTh SKCIIEpUMEHTAJIbHBIE 33JJa4H 110 TEMaM
"Mertambl" u "Hemeranasr" B COOTBETCTBUU C TIPaBUIaMHU
TEXHHUKHU 0€30MacCHOCTH MpU 0OpAIlIeHUH C BEIIECTBAMU U
1abopaTOpPHBIM  00OPYAOBAHUEM; TIPEICTABIIATh
pe3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopMe 3aIlncu
YPAaBHEHU COOTBETCTBYIOLIUX PEAKLHUA U
(dbopMyInHMpOBaTh BHIBOJIBI HA OCHOBE THX PE3yJIbTaTOB
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- OCYILECTBIIATh MO3UTUBHOE CTPATETUUECKOE TTOBEACHHUE B
Pa3IMYHBIX CUTYALMSX, IPOSIBIATH TBOPUECTBO U
BOOOpakeHUe, ObITh HHUITUATUBHBIM

OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU
AeCTBUAMMU:

I) IPUHATHE ce0sl U APYTUX JIIOAe:

- MPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX JIIOAEH Mpu
aHaJIN3€ PE3YNbTATOB JEATEIBHOCTH;

- IpU3HABATh CBOE MIPABO U MPABO JAPYTUX JIOJCH HA OMINOKY;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIMH JPYTOTro
YeJIoBeKa

OK 07. CognericTBOBaThH
COXPAHEHHUIO OKpYKaroLIen
cpefbl, pecypcocOepexeHtIo,
IPUMEHATH 3HaHUA 00
U3MEHEeHUHU KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3PPEKTUBHO
JICHCTBOBATH B UPE3BBIYANHBIX
CUTYyalHAX

B o0s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHHUSA:

- c(popMUPOBAHHOCTH FKOJIOTMUECKON KYJIbTYpbl, IOHUMaHHE
BIIMSIHUS COLMAIBHO-DKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE
IPUPOIHOM U COLIMATILHOW CpeJibl, OCO3HAHUE ITI00aJIBLHOTO
XapakTepa 3KOJ0rMYECKUX Ipo0iIeM;

- IUIAHAPOBAHUE U OCYLIECTBIEHUE ACUCTBUI B OKPYKAOIIEH
Cpelie Ha OCHOBE 3HAHHUS LI€JIe YCTOWYUBOIO Pa3BUTHUSA
YEJI0BEYECTBA;

AKTUBHOE HEIPUATHUE IEUCTBUM, IPUHOCAIINX BPEX
OKpYKarollei cpere;

- yMEHHE MPOTHO3MPOBATH HEOIATONPHUSITHBIE
DKOJIOTUYECKHE MTOCIEACTBUS IPEANPUHUMAEMBIX JIEUCTBUH,
[IpeI0TBpalaTh UX;

- pacUIMpeHME OIbITA ACSITEIBHOCTH SKOJIOTHYECKON
HaIPaBJICHHOCTY;

-OBJIa/ICHHE HaBbIKaMH y4eOHO- HCCIIe10BaTENbCKOM,
MPOEKTHOM M COLIMATIbHOM NEATEIbHOCTH;

- chopMupoBaTh MPEACTABICHUS: O XUMHUYECKON

3a/1a4 U SKOJIOTUUECKH 000CHOBAHHOTO OTHOIICHUS
CBOEMY 3/I0POBBIO U IIPHUPOIHOM Cperie;

- YMETh COOIIIOIaTh MTPAaBHIIA SKOJIOTUIECKH
11eJ1eco00pa3HOro MOBEACHHUS B OBITY U TPYIOBOU

BO3JCHCTBHUS Ha )KUBEIC OpraHu3MbI OIMPEACIICHHBIX
BC€IICCTB, ITIOHUMAasi CMBICJI ITIOKa3aTCIIA HpG}ICJ’IBHOﬁ
HOHyCTHMOﬁ KOHIOCHTpAlUH

COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPa, POJIU
XMMHH B IO3HAHUU SBJICHUI IPUPOJBI, B POPMHUPOBAHUU
MBIIIEHUS] U KYJIbTYPbI JINYHOCTH, €€ (PYHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS TPAKTUYECKIX

K

JIEATENBHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 3710POBbs U
OKPYKaIoIIe MPUPOIHON CPE/Ibl; YUUTHIBATh OMTACHOCTh
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IIK 1.2 BoigaBnaTh
(bakTopsl pUCKa
BO3HUKHOBEHMS
CTOMATOJIOTHYECKUX
3a00JICBaHUM

— IPUMCHATH MCETOJbI CTOMATOJIOTHYCCKOI'O O6CJI€I[OB3.HI/ISI annuCHTAa

B COOTBETCTBUM C JICUCTBYIOIIMMHM IOPSAAKAMM  OKa3aHUs
MEIULMHCKOW IIOMOIIM, KJIMHHYECKUMHU PEKOMEHAALUAMH, C
y4eToM CTaHIapTOB MEIULINHCKOU IIOMOILH npuy|
CTOMATOJIOTHYECKUX 3a00JIeBaHUIX;

— AaHAJIM3UPOBATh u HMHTEPIIPETUPOBATH pe3yibTaThl
CTOMATOJIOTUYECKOTO OOCIeIOBaHMS; BBbISBIICHUE Yy MAIMEHTA
(GakTOpOoB pHCKAa CTOMATOJOTMYECKMX 3aboieBaHUil: Kapueca,

HEKApUO3HBIX IOpAKEHUH, 3a00JIeBaHUN MApPOJOHTA U CIM3UCTOU
000JI0YKM pTa, 3yOOYENIOCTHBIX AaHOMAIMM, Jedopmanuil U
MIPEAINOCHIIOK UX Pa3BUTHS;

BBISIBJISITH Y MallMeHTa (PaKTOPOB PUCKA BOSHUKHOBEHMUS
IpepaKkoBbIX 3a00JIeBaHUM U 3710KaYeCTBEHHBIX HOBOOOPA30BaHUI
IIOJIOCTH pTa

- IPUMCHATH OCHOBHBIC 3aKOHBI XUMHWH IJI PCILICHUA 3a1a1

B 00J1aCTH MPOGECCHOHATLHOMN eI TEbHOCTH;

— poJin 3yOOUENIOCTHON CHUCTEMBI, BO3PACTHBIX HW3MEHEHUH
YEJFOCTHO-JIUIICBOM  oOmacTh U (aKTOpOB  PHUCKA|
3y0O0YEITFOCTHBIX aHOMAIIN;

— 3THOJIOTHH u naroreHesa CTOMATOJIOTMYECKUX
3a00JIeBaHMN;  KOMILJICKCHOH  B3aUMOCBSI3H  MEXY
CTOMATOJIOTUYECKUM  370pOBbEM, IHMTAHHEM, OOLIMM
300POBbLEM, 3360HeBaHI/IHMI/I, IMPUMCHCHHUEM
JIEKapCTBEHHBIX pernaparos; 0COOCHHOCTEH
IpOQHIAKTUKI IpeAPaKOBbIX 3a0o0JsieBaHui u
3JI0Ka4eCTBEHHBIX HOBOOOPA30BaHHMIA MIOJIOCTH PTa;

— 0cOOCHHOCTEI IIPOBEIICHUS JFOMUHECIICHTHOM

TpaHCHIOMHHGCHeHTHOﬁ CTOMATOCKOIINH,
KIMHUYECKOM KapTUHBI, MECTOAbI JICHCHUA U
HpO(i)I/IJ'IaKTI/IKI/I CTOMATOJIOTHYECKUX 3a00JI€BaHUI
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2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIbHOM YUEBHOM

TACIATITAHBI

2.1. O0beM 00mIe00pa3oBaTeIbHONH Y4eOHOM TMCHUIJIMHBI M BUAbI Y4eOHOH PadoThI

Bun yuedHoi paGoTnl

O0BLeM B yacax

O0bem oO0pa3oBaTeIbHON MPOrPaMMBbI 125
NupuBuayanbHbIi NPoOeKT -
Koncyabranumn 2
CymMmapHas yueOHasi HArpy3Ka BO B3aMMO/IeiiCTBUH ¢ NpenojaBaTesieM 117
B TOM YHCIIE:

JIEKLIUH, YPOKHU 79
MPAKTUYECKUE 3aHATHUS

J1a00paTOPHBIE 3aHATHS 38
N3 nux npodeccnoHaIbHO OPHEHTHPOBAHHOE cojep:kaHue (coaep:KaHHe MPHUKJIATHOTO 20
MOJYJISA)

IIpoMe:kyTOUHAs aTTECTALIUS:

1 cemecTp — apyrasi popMa KOHTPOJIA, 6

2 CEMECTP — IK3aMECH
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2.2. TemaTndeckuii IJIAH U CoJlep:KaHMe 0011e00pa30BaTeIbHON Y1eOHOM TUCHUIINHBI

Koabl koMneTeHmuii,

HaumenoBanmue O6bem (bopmupoBartio
Coaeprxanue yue0HOro MaTepuasa U (popMbl OPraHU3AIUU AeATEIbHOCTH 00yYAIOIIUXCA KOTOPBIX
pa3ejioB U TEM B Hacax crnocodcTByeT
3JIEMEHT NPOorpamMMbl
1 2 3 4
1 CEMECTP

OcHoOBHOE co/lep:KaHue
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OcHoOBHOe coiep:KaHue OK 01
Crpoenne atomoB | TeopeTHueckoe odyyeHue
XUMHYECKHUX CoBpeMeHHast MOJIENIb CTPOCHHUS aToMa. DJIeKTpOHHAs: KOH(urypanus aroma. Kinaccupukanus XuMHIecKux
SJICMCHTOB U 3JIEMEHTOB (S-, P-, d-311eMeHThI). BaseHTHBIC AIIeKTPOHBL. BaieHTHOCTD. DJIEKTPOHHAS IPUPOIAa XUMHYECKOI
npupoaa CBSI3H. DIIEKTPOOTpULIaTeIbHOCTL. KoBanieHTHas! CBsI3b, €€ Pa3HOBUIAHOCTH U MEXaHU3MbI 00pa30BaHuUs 2
XUMHUYECKON (oOMeHHBIN U nOHopHo-aKuenTopHLHTI). HNonnas cBa3p. Meraiuinueckas cBs3b. BogopoaHas CBs3b.
CBA3U MexMOJIeKyIIIpHbIE B3aUMOIECHCTBHS.

H3oTOmBI, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMa, THOpUIN3allisl aTOMHBIX OpOHUTaneil.

Pemrenue nmpakTuueckux 3a1aHUil Ha COCTABIEHUE MIEKTPOHHO-TpapuiecKkux GopmMy saemeHToB 14

IIEPUOIOB.

Pemenue 3aganuii Ha UCIOJIB30BAHUE XUMUYECKON CUMBOJIMKY U HA3BAHUM COECIUHEHUHN 110 HOMEHKIIATYpE 2

MEXIYHApOIHOTO COI03a TEOPETUYECKOU U NIPUKIAAHON XMMUHA U TPUBUAJIbHBIX HA3BAHUU JJ11 COCTABIICHUS

XUMHUYECKHUX (GOPMYIT ABYXaTOMHBIX COETUHEHUH (OKCUAOB, CYyIb(UIO0B, THAPUAOB U T.I1.) U IPYTHUX

HEOPraHUYECKUX COEAVHEHUMN OTAECIBHBIX KIACCOB.
Tema 1.2. OcHoBHOeE coep:kaHue OK 01
ITepuoauueckuii | Teoperuueckoe oGydenue OK 02
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3aKOH U Taluma
J.. MenneneeBa

[Tepuonnueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEHIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMHUUECKOTO
aneMeHTa B [lepuoguueckoil cuctreMe. MUpOBO33pEHUECKOE U HAYYHOE 3HaueHue [leprnoauyeckoro 3akoHa
J.U. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

Pemenue nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA XapAKTEPU3ALUI0O XUMUYECKUX
37eMeHTOB «MeTaundecKkue / HEeMETaNIMUYeCKHe CBOMCTBA, SJIEKTPOOTPUIIATEILHOCTh M CPOACTBO K
3JIEKTPOHY XMMHUUYECKUX JIEMEHTOB B COOTBETCTBHUE C UX IJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MEPUOAUYECKON CUCTeME XUMUYeCKuX 31eMeHToB .M. Menpaeneeay.

Pazpen 2. Xumnue

CKHE pCaKIuU

14

Tema 2.1. Tuner

OcHoOBHOE co/lep:KaHue

XUMHNYCCKUX

TeopeaneCKoe oﬁyqe}me

peaxKun

Knaccmbnxaum[ 1 TUIIBI XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTHEM HCOPraHN4CCKUX BCIICCTB. KommuecTBeHHBIC
orHommeHus B XxumMuu. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMUH U PACUCTHI IO YPABHCHUAM XUMHWYCCKUX
peakuuii. Mosb Kak eAMHHIIA KOJIMYeCcTBa BemecTBa. MossipHast Macca. 3aKOHbI COXpaHEHHSI MAcChl U
sHepruu. 3akoH ABoraapo. MomsipHsiil 00beM ra3zoB. OTHOCUTEIbHAS TIJIOTHOCTH Ta30B.

Peakuuu koMriekcooOpa3oBaHus ¢ ydacTHEM HEOPTaHMUECKUX BEIIECTB (Ha MpUMeEpPe THAPOKCOKOMITIIEKCOB
[IUHKA U aIIFOMHHHUS).

CocraBneHue ypaBHeHI/II\/’I peaKuHﬁ COCAUHCHUS, PA3JIOKCHUS, 3aMCIIICHU, oOMeHa. YPaBHeHI/IH peaKI_II/Iﬁ
rop€Hus, MOHHOI'O O6M€Ha, OKHCJICHHUA-BOCCTaAHOBJICHHUA.

Pacuer K0IM4eCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIECTB U NIPOAYKTOB peakuuu. Pacuer
KOJIMUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKLUK COETMHEHHS, €CIIH OJJHO U3 BELIECTB JIaHO B U30BITKE
W/WIN COAePKUT IpuMecH. PacueT MaccoBoil nir 00beMHOI 10JTM BBIXO/1a IPOAYKTA PEAKIIMU COSAMHEHUS
OT TEOPETHYECKH BO3MOXKHOI0. Pacuer 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOJIHMUECTBO
BEIIECTBA) MPOAYKTA PEaKIUH, €CIIM OJJHO U3 BEIIECTB JaHO B BUJIE pACTBOPA C ONPEACICHHON MacCOBOM
JI0JIEH PAaCTBOPEHHOI'O BEILIECTBA.

OK 01
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YPaBHeHI/Iﬂ OKHCJICHHS-BoccTaHOBJICHUS. CTeneHp okucieHnss. OKUCINTEIIhF 1 BOCCTAHOBHUTEb.
OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC pCaKknuun B IIpupoac, MpOMU3BOACTBCHHBIX ITPOLCCCAX U

KHU3HEICATEIILHOCTH Oprann3MoB. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTeHIMAN cpebl. CocTaBiIeHUE U 2

ypaBHHMBaHHE OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKLIUIl METOIOM AJICKTPOHHOTO OanaHca. TunyHble

HEOPraHUYECKUE OKHCIIUTENN U BOCCTAHOBUTEIH. DJIEKTPOJIU3 PACTBOPOB U PACILIABOB COJICH.

JlaGopaTopHble 3aHATHSA

JIaGoparopnas paboTa "THITBI XUMUYECKHX peaKiuii".

HccnenoBanue THUIOB (110 COCTaBY M KOJIMYECTBY UCXOHBIX U 00Pa3yIOIIUXCs BEIIECTB) U IPU3HAKOB 2

XUMHYECKHX peakiuii. [I[poBeeHne peakiuii HOHHOro 0OMEHa, ONPEICIICHNUE CPEIbl BOJAHBIX PACTBOPOB.

3anaHus HA COCTABJICHUE MOHHBIX PEaKITHii
Tema 2.2. OcHoBHOE coep:kaHue OK 01
Onexrponuruyecka| Teoperndeckoe oGydeHne
T IACCOLHANA M | Teopys HaeKTpOTMTHYECKON aucconuanuy. Peakuuu noHHoro ob6mena. CocTaBieHHME peakluil MOHHOTO
HOHHBIH OOMeEH 0OMeHa ITyTeM COCTaBJIEHHUS MX MOJHBIX U COKPAIEHHBIX HOHHBIX YPABHEHMIA. 2

'uaponus coseil. 3HaYeHUE THIPOITU3a B OMOJIIOTHYECKUX OOMEHHBIX mporieccax. [IpuMeHeHre ruapoinsa B

HPOMBIIIUICHHOCTH.

JlabopaTropHble 3aHATHUS

JlaGopatopHas paboTa «Peakiuu ruiponnsa. 2

HccnenoBanue cpeabl pacTBOPOB COJIEH, 00pa30BaHHBIX CHIIBHBIMU H CITA0BIMH ITPOTOJIMTAMH, H UX PEaKIUit

C pacTBOpaMHu IIeN0o4YH U KapOoHaTta HaTpusl. CocTaBleHHE peaKIUii THAPOIN3a COJIEH.

JlaboparopHas paboTa "DAEKTPOIUTUYECKAS AUCCOLUALINS U PEAKIIUU B PaCTBOPAX JIEKTPOJIUTOB"

M3ydyeHnue xapakTepa IHCCOLMAINU THAPOKCHIOB U HAOIIOJACHUE CMEIICHUS PABHOBECHS O] BIHSHUEM ’

U3MCHEHHsI KOHIICHTPAIlMMd HOHOB B pAacTBOpaxX JJICKTPOJHTOB, HM3YYECHHE IOBEJICHUS HWHIUKATOPOB B

Pa3IUYHBIX Cpeax
Pa3nen 3. CTpoeHue 1 CBOIiCTBA HEOPTAHUYECKHX BelIECTB 26
Tema 3.1. OcHoBHOeE coep:kaHue OK 01
Knaccuduranus, | Teoperuueckoe odyuenue OK 02
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HOMEHKJIaTypa 1
CTPOCHHUE
HEOPTaHUYECKUX
BEILECTB

[Tpeamer Heopraunyecko XuMuu. B3anMocBs3p Heoprannyeckux BemecTs. Knaccudukanus
HeopraHuyeckux BemecTs. IIpocTsie u cioxHble BemecTBa. OCHOBHBIE KJIACCHI CII0OXKHBIX BEIIECTB (OKCUBI,
THJIPOKCUbI, KUCIOTHI, con). HoMeHkaTypa 1 Ha3BaHHE HEOPraHMUYECKUX BEIECTB UCXOS U3 UX
XUMHUYECKON (POPMYIIbI UM COCTABICHNE XUMUYECKOH (hOPMYJIIbl UCXO/I U3 Ha3BaHMs BEIIECTBA 110
MEXIYHapOJIHON WIN TPUBHAILHOW HOMEHKIIATYPE.

Me:xmonekyispHabsle B3auMozecTeus. Kpucramnoruaparel. ArperatHbie COCTOSHUS BELIECTBA.
Kpucrannuueckue u amopdHbIe BemecTBa. THITBI KpUCTAIUIMYECKUX PEHIETOK (ATOMHAs!, MOJICKY IS pHAs,
MOHHAs1, METAJUTHYECKast). 3aBUCUMOCTh (DU3MUYECKUX CBOWCTB BEIIECTBA OT THIIA KPHUCTATUICCKOM
pemierku. [IpuurHbl MHOrooOpa3us BELIECTB.

CoBpeMeHHbIE TPEACTABIEHUS O CTPOEHMM TBEPIbIX, >KUIKUX U Ta3000pa3HbIX BewlecTB. Kuakue
KPUCTAJUIBI.

Pemienne 3amau Ha pacyeT MaccoBOM JOJM (MacChl) XMMHYECKOTO 3JIEMEHTa (COCIUHEHHS) B MOJIEKYJie
(cmecn).

Pemenne mnpakTHYecKuX 3aJaHUi O KJIACCU(UKAIMKA, HOMEHKIATYpEe M XHUMHYECKUM (dopMyiam
HEOPraHMYECKUX BEIECTB Pa3NUYHBIX KIACCOB (HA3bIBaTh U COCTABIATH (POPMYIbl XMMHUECKHUX BEIIECTB,
OTIpEIeNATh MIPUHAIEKHOCTD K KJIAcCy).

Hctounuku xumudeckod wuHbopmanuu (HayyHas W ydeOHO-HaydHas IUTEpaTypa, CPEICTBAa MacCOBOU
uHpopmanuu, cetb HMurepHer u apyrue). Iloumck wuHopmanmmu 1O Ha3BaHUAM, HISHTHU(PHUKATOpAM,

CTPYKTYpPHBIM (popmyram.

Tema 3.2. dusuko-
XUMHUYCCKUEC
CBOMMCTBA
HEOPTraHUYECKHUX
BEIIIECTB

OcHoBHOE CoACpKaAHUEC

TeopeaneCKoe oﬁyqeﬂue

Mertamisl. O6H_[I/IC (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBa MeTauioB. CrocoObl TIOJIYUCHUS. 3HaueHue
MCTAJIJIOB 1 HEMCTAJUIOB B MMPUPOJAEC U KHU3HCACATCILHOCTH YCJIOBEKA U OPraHU3MOB. KOppOSI/IfI MCTaJIJIOB:
BHUJIbI KOPpPO3HH, CIIOCOOBI 3aIIUTEI METAJJIOB OT KOPPO3HH.

Hemeramnpl. O0Omue gusznyueckre 1 XMMUYECKHE CBOMCTBA HEMETAIUIOB. TUIMMYHBIE CBOMCTBA MeTaIoB 1Y —
YII rpynn. Krnaccudpukanuss ¥ HOMEHKIATypa COSAMHEHHM HeMeTalsioB. KpyroBopoTbl OHMOTEHHBIX
AJIEMEHTOB B IPUPOJIE.

OK 01
OK 02
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XVMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,
coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCUHEHUIH,
BBICIIMX OKCHJIOB U TUJAPOKCHJIOB.

CocraBieHre ypaBHEHUN XUMUUYECKUX PEAKLIUN C yJaCTHEM IPOCTHIX U CII0KHBIX HEOPraHUYECKHUX BEIIECTB:
OKCHJIOB METaJJIOB, HEMETAJUIOB W aM(OTEPHBIX 3JEMEHTOB; HEOPTaHWYECKHX KHCJIOT, OCHOBAaHUU U
aM(OTEPHBIX TUAPOKCHJIOB, HEOPTAaHMUECKUX COJICH, XapaKTepU3yIOINX UX CBOMCTBA.

Pemenne npakTuKo-OpuEeHTUPOBAHHBIX TEOPETUUECKUX 33aJaHUI Ha CBOMCTBA U MOJIYYE€HUE HEOPraHUUYECKUX

BCIICCTB.

JlaGopaTopHble 3aHATHSA

JladopaTopnas padora «CBoiiCTBa METaJUIOB U HEMETAJLIIOBY.

HccrnenoBanne  (QU3MYECKMX W XHUMHYSCKHX  CBOWCTB METAJJIOB M HEMETAUIOB.  PemieHue
OKCIIEPUMEHTANIbHBIX 33Jlad [0 CBOWCTBAM XWMHUYECKMM CBOWMCTBAM METAVIOB W HEMETAJJIOB, IO
pAacIiO3HABaHUIO U MOJYYCHHUIO COSAMHEHUN METAIIOB U HEMETAIIOB.

JIaﬁopaTopHaﬂ paﬁoTa. XHMMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPTaHUYCCKUX BCHICCTB (OKCI/II[OB,
TUAPOKCUAOB, KHCIIOT, colleii u I[p) 3aKOHOMepHOCTI/I B H3MEHEHHMH CBOICTB IMPOCTBIX BCUICCTB,
BOOOPOJHBIX COGI[I/IHGHI/II\/'I, BBICHIUX OKCUAOB U THAPOKCHUIOB.

JlabopaTopHas padora «neHTudukanmsi HEOPraHUIECKUX BEIIECTBY.
Pemrenue OKCICPUMCHTAJIBHBIX 3a/1a4 MO0 XUMHYCCKUM CBOMCTBaM METAJIOB HWHEMETAJIJIOB, I10
pacro3HaBaHMIO U TIOTYYCHUIO COSAMHEHUH METAJUIOB M HEMETAJUIOB.
Nnentudukanuss HEOPraHUYECKUX BEHIECTB C HCMONb30BAaHHEM HX (PU3UKO-XMMHUYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakuuil. KauecTBeHHbIe peakiuy Ha cynbdar-, kKapOoHAT- U XJIOPHI-aHHUOHBI,

Ha KaTHOH aMMOHUA

JlabGoparopHas pabdora «XapakTep IUCCOLMAIMN PA3IHYHBIX THAPOKCUIOBY.

CocraBneHre ypaBHEHUN XUMHUYECKUX PEAKINI C y4aCTHEM MPOCTHIX U CIIOKHBIX
HEOPTaHMYECKUX BEIIECTB:, HEMETAJUIOB U aM(pOTEPHBIX IJIEMEHTOB; HEOPTAaHUYECKHUX KUCIOT,
OCHOBaHUH M aM(OTEPHBIX THAPOKCUIOB; HEOPTAHUUECKUX COJICH,

XapaKTEpU3YIOIIMNX UX CBOMCTBA.

Tema 3.3.
IIpousBoacTeo

OcHoBHOe coepkaHue

Teopernueckoe o0yuenune

OK 01
OK 02
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HEOPTaHHYECKUX
BEILIECTB.
3HaueHuEe U
PUMCHECHHE B

OO0mue mpencTaBieHUs O MPOMBILIUICHHBIX CIOCO0aX MOJIyYeHUs XUMHUYECKHUX BEIIeCTB (Ha IpuUMepe
IIPOM3BOJICTBA AMMMAKa, CEPHON KHUCIIOTBI).

UepHas u uBetHas Metamnyprus. IIpakTudeckoe NpHMEHEHUE 3JEKTPOIM3a JJs IOJYy4YEHHS ILIENOYHbIX,
I1EJI0YHO3EMENBHBIX METAIIOB U amtoMuHUsA. CTEKII0 U CHIIMKAaTHAs! IPOMBIILIIIEHHOCTb.

OBITY U Ha [Tpobnema 0TX010B U TOOOYHBIX POITYKTOB.
IIPOU3BOACTBE JlabopaTopHble 3aHATHS
Pemienue npakTHKO-OpUEHTUPOBAHHBIX 33aJaHUN O POJIM HEOPraHMYECKOW XMMHHU B Pa3BUTUM MEIMIIMHBL,
CO3/IaHMM HOBBIX MaTEpUAJIOB (B CTPOMUTENBCTBE M JpP. OTPACISIX MPOMBIIIIEHHOCTH), HOBBIX MCTOYHUKOB 2
SHEepruu (aJIbTEpPHATUBHBIC HCTOYHMKHM SHEPTUHU) B PEIIEHUH IPOOJIEM 3KOJOIMUECKOW, SHEPreTHUECKOU U
HUILEBOH O€30MaCHOCTH.
Pa3nean 4. CTpoeHue U CBOIiCTBAa OPraHMYECKUX BelleCTB 29
Tema 4.1. OcHoBHOE co/lep:KaHue OK 01
Knaccudurkanus, | Teoperuueckoe odyuenne
crpoetue 1 [Tpeamer opranndeckoil Xxumuu. B3auMocBs3b HEOPraHUUECKUX U OPTaHUUECKUX BEIIECTB.
HOMEHIIaTypa XVMHYECKOE CTPOEHUE KaK MOPSAAOK COSAMHEHNSI aTOMOB B MOJIEKYJIE COTJIAaCHO UX BaJeHTHOCTU. OCHOBHbBIE
OpTaHHHecKiX MIOJIO’KEHUSI TEOPUM XMMHUYECKOrO0 CTPOEHUS opraHmyeckux coennHeHudt A.M. BbyrnepoBa. Yriaepoanslit 3
petects CKEJIeT OpraHMYecKoil MoJeKkynbl. MonekynspHble U CTPYKTypHble (pa3BepHYTbIE, COKpAIlEHHBIE)
XUMHUYECKHE (OopMyJibl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XMMHUYECKOTO CTpPOEHHUS MoJieKynl. M3omepus u
U30MepHI (CTPYKTypHasi, reoMeTpruecKas (Luc-TpaHc-uzomepusi). KpaTHOCTh XUMHUUECKOM CBS3H.
[Tonsatue o QyHKUMOHaNbHOM rTpynne. I[IpuHIMIBI KiIacCUUKAMM OPraHUYECKUX COEIMHEHHH.
Me:x1yHapoiHass HOMEHKJIATypa ¥ IPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEIMHEHUM.
Homenknatypa oOpraHMyecKMX COEAMHEHUH OTHENbHBIX KJIACCOB (HACHIIICHHbIE, HEHACBIIEHHbIE U
apoMaTHYECKHE YIJIEBOAOPOJbI, CHUPTHI, (EHOJBI, aNbJIETHAbl, KETOHbI, KapOOHOBbIE KHUCIOTHI U Jp.)
CocraBieHue MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB OTJENIbHBIX KIJIACCOB,
UCMONB3Ys MX Ha3BaHMA TI0 CHCTEMAaTHYeCKOM HOMeHKiaType. Pacuersl mpocteiimeir ¢opmyisl
OpPraHUYeCcKOil MOJIEKYIIbI, UCXO/Is U3 JIEMEHTHOro cocTana (B %).
2 CEMECTP
Tema 4.2. OcHoBHOE coep:kaHue OK 01
CaoiicTBa Teopernueckoe o0yueHue OK 02
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OpraHNYECKHUX OU3MKO-XUMHUYECKUE CBOMCTBA OpPraHMYECKHX COEAMHEHUH OTHENbHBIX KiIaccoB  (0COOEHHOCTU
COEIMHEHU N KJaccu(UKaul ¥ HOMEHKJIATyphl BHYTPU KJAacca; TOMOJIOTUYECKHH psa M obmas (opmyna; nzomepus;
¢u3nUeckre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TIOTY4EHU):
— TIpeAeNbHBIE YINIEBOJAOpOoAbl. l'OpeHMe MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHMKOB TeIlla B
MPOMBINIIEHHOCTH U ObITy. CBOICTBa MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOXKACHUE B MPUPOJAE U MPUMEHEHUE
AJIKaHOB;
— HENpeleJbHbIE U apOMaTUYECKHUe yriaeBoAopoabl. [lomumMepusanus 3TuieHa Kak OCHOBHOE HallpaBJICHUE
€ro UCIOJb30BaHusA. ['opeHne aneTwieHa Kak MCTOYHMK BBICOKOTEMIIEPATYpHOTO IIAMEHM AJIs CBAapKU U
PE3KH METAJLIOB;
— KHCIIOPOJCOEPIKAIINE COSAMHEHUS (CIHPTHI M TPOCTbie APUPBL, (PEHONBI, aTbACTHABI W KETOHBHI,
KapOOHOBBIE KHUCIOTHI M WX Mpou3BoAHbIe). [IpakTHueckoe NpUMEHEHHE ATHICHIJIMKOJS, TIUIEpUHA,
denona. Ilpumenenue Qopmanbaeruia, aneTanblIeruaa, YKCYCHOHW KHUCIOTHL. Mpula Kak COJHM BBICIIUX
KapOOHOBBIX KUCIOT. MoIOIIIe CBONCTBA MbLIA;
— a30TcoepKaIINe COSTUHEHUS (AMUHBI I aMUHOKHUCIIOTHI, OCTIKH).
Knaccudukanus #u  OCOOCHHOCTH OpraHMYECKUX peakiuil. PeakuuonHbsle 1eHTpbl. Pamukanbl.
[TepBoHavanbHbIE MOHATHS O TUIIAX U MEXAHU3MAaX OPTaHUYECKUX PEaKLU.
Pemenue nenodek npeBpameHnii Ha FeHETUUECKYHO CBSA3b MEXAY KJIaCCaMHM OPraHU4ECKUX COSIUHEHUI C
COCTABJICHMEM HA3BAHUI OPraHUYECKUX COCIMHEHUN 10 TPUBUAIBHON MJIM MEXKTYHAPOIHON
CHUCTEMAaTUYECKOM HOMEHKIIAType. Perienne pacueTHeIX 3a7a4 10 YPaBHEHUSM PEAKIUI ¢ y4acTHEM
OpPraHMYECKUX BEIIECTB.
JlaboparopHble 3aHATHS
JlaGopatopHas pabota «llodydyeHue 3TuIeHa U U3y4yeHHE €ro CBOMCTB.
[TonydyeHue 3TuI€HA U3 3TaHOJA B J1A0OPATOPUHU U N3yUEHHUE €ro GU3NUECKUX U XUMUYECKUX CBOMCTB.
CocraBieHne peakiuil NpUCOEIUHEHHS U OKUCIIEHHs Ha IPUMEpE dTUJIEHA. Perienne pacueTHsIX 3a4ad C
MCIIOJIb30BaHUEM TUIOTHOCTH a30B IO BOJOPOY U BO3JYXY.
Tema 4.3. OcHoBHOe coiep:KaHue OK 01
Opranunueckue Teopernueckoe odyuenue OK 02
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BELICCTBA B
KU3HEAEATEIIBHOCT
U 4E€JI0BEKa.
[IpousBoacTeo u

buoopranmueckue coenuaenus. [Ipumenenne u 6uonornyeckas poib yriaeBoJoB. OKUCICHNE YTIIEBOIOB —
WCTOYHUK SHEPTHH KUBBIX Opranu3MoB. O0iacTu NpuMeHeHns aMHHOKUCIIOT. [IpeBpamienus 0enkoB numm
B opranusme. buonormueckue QyHkiuu OenkoB. buonmormueckue GyHKUMU XKUpOB. Poib opraHumueckoin
XMMHUU B PEIICHUH MPOOJIeM MUIIEBON 0€30MaCHOCTH.

[IPUMEHEHUE HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CtpoeHne HykineoTuaoB. CoctaB HykiIenHOBbIX KucinoT (JIHK,
OpPraHUYECKUX PHK). Ponb HyKJIEMHOBBIX KUCIIOT B )KM3HEEATEIbHOCTH OPIraHU3MOB.
BELICCTB B [Tpon3BOACTBO OpraHMYECKMX BELIECTB: MPOU3BOACTBO MeTaHOJa, mepepadboTka HedTH. [lonmdTuieH kak
IIPOMBIIICHHOCTH |KPYNHOTOHH@)KHBIM IIPOAYKT XUMHUYECKOro mpousBoxactsa. IIpumenenne ostunena. IlpomsBoactso u
IIPUMEHEHNE KayuyyKa U pEe3UHBI.
CuHTeTMYECKME U HCKYCCTBEHHBIE BOJIOKHA, MX CTpOEHHE, CBOMCTBa. I[IpakThyeckoe HCIOJb30BAHKE
BOJIOKOH. CUHTETUYECKUE TUIEHKH: U30JSLUs JJI1 IPOBOAOB, MEMOpAHBI JJIsl ONPECHEHUS BOJbI, 3allIUTHHIE 2
IUIGHKWA ISl aBTOMOOWJIEH, IJIacThIpH, XHUPYPTrUYecCKHe TMOBsS3KH. HOBBIE TEXHONOTMH JalbHEHIIero
COBEPUICHCTBOBAHHUS [TOJIMMEPHBIX MAaTEPUAIIOB.
Posnp oprannueckoil XMMuu B pelieHuH podiieM 3HepreTuyeckoit 6e301acHOCTH, B pa3BUTHH MEAULIUHBI,
CO3/IaHMH HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHUKOB 3HEPrUuM (AIbTEPHATUBHBIC HCTOUHUKH SHEPTHHN).
Pemenne npakTuko-OpuEeHTUPOBAHHBIX 3a/1aHUM IO COCTABJIEHUIO XMMUUYECKUX PEAKIINM, OTpaKaroInuX
XMMHUYECKYIO aKTUBHOCTh OPraHMUYECKUX COSAMHEHUH B Pa3IMYHbIX cpeAax (MIPUPOJHBIX, OMOIOTHYECKUX, 2
TEXHOTECHHBIX ).
Paspean S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui 10
Tema 5.1. OcHoBHOeE coiep:KaHue OK 01
Kunernueckue Teopernueckoe o0yuenne OK 02
3aKOHOMEPHOCTH  (Xymuueckue peakuuu. Knmaccudukamuss XMMHUECKUX peakiuil: mo (a3oBoMy cocTaBy (TOMOTEHHBIE WU
1IPOTCKaHUsA reTepOreHHbIe), 10 UCIOIb30BaHUIO KaTalu3aTopa (KaTaluTHYeCKUe U HEKaTATUTUYECKHE).
XUMHYCCKHUX CKopocTh peakIM, €€ 3aBUCUMOCTh OT Pa3M4YHbIX (DAKTOPOB: MPHUPOABI PEArupyroIluX BElIECTB, 2
peakuuit KOHIIGHTPALlMM pearupyrolmx BeIecTB, TemnepaTypsl (mpaBwio Baurt-I'odda), miomany peakuuoHHOM

MIOBEPXHOCTHU, HAIIMYUS KaTau3aTopa. Posb katann3aropoB B IPUPOJE U IPOMBIIUIEHHOM IIPOU3BOJCTBE.
OHeprus akTHBalMM. AKTHBMpOBaHHBIA KoMmIulekc. KaramuzaTopel M Kkaranu3. Ponp KaranusaTopoB B
IIPUPOJE U IPOMBIIIEHHOM IIPOU3BOJACTBE.

JlaGopaTopHble 3aHATHSA
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W3ydeHrne 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH pEaklIMH OT KOHIIGHTPAIIMM PEArupyIONINX BEIISCTB U
TEMIIepaTyphI.
JlaGopaTopHas paboTa Ha BEIOOP:

1. JIaboparopnast pabora «OmnpenenaeHue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIUU PearupyroIux
BelecTBy». VccienoBanue 3aBUCMMOCTH CKOPOCTH peakLuu OT KOHIeHTpauuu. OnpenerneHue KOHCTAHThI
CKOpPOCTH peaKkiuyl rpaudeckuM METOAO0M.

2. JlaboparopHnas pabota «OnpeneneHue 3aBUCUMOCTH CKOPOCTH peakuu oT TeMieparypb». MccnenoBanue
3aBUCHMOCTH CKOPOCTH pEaKLMM OT TeMIlepaTypsl. Pacder sHepruu akTMBALMK PEAKIIMH.

Pemenne nmpakTHKO-OpUEHTHPOBAHHBIX 33JaHUN Ha aHAIW3 (H)aKTOPOB, BIMSIOIIMX HA M3MEHEHHE CKOPOCTHU
XUMHUYECKON PEaKLIMH.

Tema 5.2.
TepmoanHamMuueck
ue
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHYECKHUX
peaKkuuu.
PaBHOBecue
XUMHYECKUX
peaxkuuit

OcHoBHOE CoacpKaHue

Teopernueckoe o0yuenune

Knaccugukarus XuMHUYECKHX peakIyii: Mo Ter1oBoMy 3G eKTy (3K30TepMUYECKHe, SHAOTEPMUYECKUE), TI0
oOpatumocTu (06patuMble U HeoOpaTtuMeble). TernoBbie 3PPEKTh XUMUYECKUX peakluid. TepMoxuMuueckre
ypaBHeHHsa. OOpaTUMOCTh peakiyii. XMMHUYECKOe paBHOBECHE U €r0 CMEIEHUE MO JEHCTBUEM pa3IHYHbIX
(dakTOpoB (KOHIEHTpAIMsl PEareHTOB WJIM MPOJYKTOB pEaKIUH, JaBJIeHHE, TeMIeparypa) Ais CO3JaHUs
ONTUMAJIBHBIX YCIOBUN MPOTEKAHNS XUMHUECKHUX MPOIIECCOB.

[Tonsitue 00 sHTaNBNUKM U SHTponuu. DHeprus ['n66ca. 3akon 'ecca u cneacTsus u3 Hero. Ponb cMerieHus
paBHOBECHSI B TEXHOJIOTUYECKHX ITpoLiEcca

[Tpunuun Jle Illarense. BiusHue pa3nuuHbix GakTOpoB HA U3MEHEHHE PAaBHOBECHUSI XUMUYECKUX PEAKIIH.
3aKOH JACHCTBYIOIIMX MAacC U KOHCTAHTa XMMHUYECKOTO paBHOBECHA. PacueTbl paBHOBECHBIX KOHIEHTPALIMi
pearupyronmx BEMIECTB U MPOTYKTOB peakiuid. PacyeTs! TemimoBoro 3¢ dexra peakiuu.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM HA puMeHeHue npuHiuna Jle-Ilarense mia HaxoxaeHUs
HATPaBIIEHUSI CMEIICHUS PAaBHOBECHS] XUMUYECKOW peaklvy W aHaINU3 (PaKTOPOB, BIMSIONIUX HA CMEIEHUE
XAMHYECKOIO PAaBHOBECHS.

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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JlaboparopHas pabota «M3yueHre BAUSHUS pa3IudHbIX (PAKTOPOB HAa CMEIIEHNE XUMHUYECKOTO PABHOBECHUS».
WccnenoBanue BIUSHUS U3MEHEHUSI KOHIICHTPALIUK BEUIECTB, PEAKLIMK CPEIbl U TEMIIEPATypbl HA CMEIICHUE
XUMHUYECKOTo paBHOBecHs. CpaBHEHHE MOJYUYEHHBIX PE3YJIbTATOB C TEOPETUUYECKU MPOTHO3UPYEMBIMH Ha
ocHoBe npunuuma Jle [larense.

Pazpea 6. JAucnepcHble CHCTEMBbI
Tema 6.1. OcHoBHOE coep:kaHue OK 01
JHucnepcHble Teopernyeckoe o0yueHune OK 02
CUCTEMBI Hucnepcusbie cucreMsl. Komtonaasle cucreMsl. ICTUHHBIE paCcTBOPBI. OK 07
hakTopsl HX PacTBopenne kak QusuKo-xuMudeckuid mpomecc. PactBopbl. CrocoObl TMPHUTOTOBICHHUS PACTBOPOB.
YCTOHYHMBOCTH PactBopuMocTs. MaccoBasi 10511 paCTBOPEHHOIO BewlecTBa. [IpenenbHo NOMyCTHMBIE KOHIIEHTPALMU U UX

HCIIOJIb30BAaHUE B OLIEHKE PKOJIOIMYECKON 0€3011aCHOCTH.

Knaccugukanus nucnepcHbIx cucreM mno coctaBy. CTpoeHue M (akTopbl YCTOWYMBOCTH JHCIIEPCHBIX

cucteM. Pacrio3HaBaHMe HCTMHHBIX pPacTBOPOB, KOJUIOMJHBIX PAaCTBOPOB U I'PyOOJUCIIEPCHBIX CHCTEM.

Crpoenne wmmnemsl. PaccemBaHue cBeTa INpu INPOXOKIEHUU CBETOBOIO ITydyKa Yepe3 ONTHYECKU

HEOJTHOPOAHYIO cpeny (3¢ dekra Tunmans).

Pemenue 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA JIHMCIEPCHBIE CHUCTEMBI, UCIOJb3yeMbIE B

OBITOBOM M TPOU3BOACTBEHHOW JEATENBHOCTH 4YEJIOBEKa, C MO3MIMH 3KOJIOrMyeckoi Oe30macHOCTH

MOCJIEACTBUM U IPaMOTHBIX PEIIeHUH MpoOJieM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOe coaep:kaHue OK 01
HccnenoBanue JlaGopaTopHble 3aHATHS OK 02
CBOHCTB JTaGoparopHas pabora «[IpUroToBIeHHE PaCTBOPOBY.
ANCTICPCHBIX [IpUroToBJIeHHE pPAacTBOPOB 3aJaHHON (MOJIIPHOM) KOHIEHTpalMd (C MPAKTUKO-OPHEHTUPOBAHHBIMH

CHUCTEM JUIS UX
UICHTU(DUKAITIN

BOHpOCElMI/I), OIMPEACIICHUC CPCAbI BOAHBIX PACTBOPOB.

JlaGopaTtopHnast pabota «/cciaenoBaHue TUCTIEPCHBIX CHCTEM.

[TpuroToBneHNe W W3yYECHUE CBOWCTB JHCIEPCHBIX CHCTEM pa3HBIX BHJOB: CYCIICH3UH, SMYJLCHUH,
KOJUTOMTHOTO pacTtBopa. CpaBHEHHE CBOWCTB MCTHHHBIX M KOJUIOWIHBIX PAaCTBOPOB, BBISIBICHHE OCHOBHBIX
Pa3IMYM MEXKY HUMH.
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Pa3znen 7.

KadecTBeHHbIe peakiuu 00HAPY/KeHHS] HEOPTaHNYEeCKNX M OPTraHMYeCKHUX BellecTB

Tema 7.1. OcHoBHOE coep:KaHue OK 01
OOnapyxeHune JlaGoparopHble 3aHATHS OK 02
HCOPTaHUHUCCKUX | KayecTBeHHBIE XUMHYECKHE PEAKIINH, XapaKTepHbIe I 0OHAPYKEHUS HEOPTAHNUECKHX BEIIEeCTB (KATHOHOB
KaTHOHOB 1 v annoHoB). CocTaBlIcHUE YPaBHEHUI peakiuii 0OHapyKeHNs KaTHOHOB -V rpyni ¥ aHMOHOB, B T.4. B
aHHUOHOB MOJIEKYJIIPHON U HOHHOM (opMax.

Peakiiun oOHapyKeHHSI HEOPTAaHMYECKUX BEIICCTB B PEAIbHBIX 00BEKTAX OKPYIKAIOIICH CPEJIbl.
Tema 7.2. OcHoOBHOe cojiep:KaHue OK 01
OGnapyxenue JlaGopaTopubie 3aHATHSI OK 02
OpraHM4CeCKux OGHapykeHHue OpraHuYeCKNX COSAMHEHUHN OT/IEJIbHBIX KJIACCOB.
BCILCCTB JlaGopaTopHas paboTa Ha BEIOOP:
OTACJIBHBIX 1. JlTabopaTopHas pabota «KauecTBeHHbIEC PEaKIIUK Ha OTACIIbHBIC KJIACCHI OPTAHUYECKUX BEIIECTBY.
KJIaCCOB C [TpoBeneHne KaUECTBEHHBIX PEaKIUil, HCTIOIB3YEMBIX JUII OOHAPYKEHHUSI OPraHMYECKUX BEIIECTB PA3TUIHBIX
UCIIOJIB30BAHUEM  |kiaccoB: (DEHOJIOB, albACTUIOB, KpaxMala, YKCYCHOM KHCIOThI, aMUHOKHUCIIOT, 0elIKoB U Jip. Onucanue
Ka4CCTBCHHBIX HAOII0TaEMBIX SBJICHUM U COCTABIICHNE XUMUYECKUX PEAKIUil H/IITH CXEM.
peakiuit 2. JJaboparopHas pabota «KauecTBeHHBII aHATN3 OPraHUUECKUX COCTUHEHUH 10 (PYHKIIMOHAIBHBIM

rpyIam».

[IpoBeneHNe KaYECTBEHHBIX PEAKIINi, HCTIOIb3YEMBbIX JIJISl PACTIO3HABAHUSI OPTaHUUECKHUX BEIIECTB

OT/IENTbHBIX KJIACCOB MO (DYHKIIMOHAIBLHBIM TPYyMIaM: Ha TPUMEPE AMHUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,

CIIUPTOB M (PE€HOJIOB, ATBACTUIOB U KeTOHOB. Oncanue HabJII01aeMbIX SIBICHUN U COCTaBICHUE XMMHUYECKUX

peaKIui U/UIl CXeM.
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJlep:KaHMe (Coaep:KaHue TPHKJIAJTHOT0 MOLYJIsI)
Paznea 8. Xumus B ObITY M IPOM3BOACTBECHHOM AeATEJbHOCTH YeJI0BEKA OK 01
Tema 8.1. OcHOBHOE coepKaHue OK 02
Xumus B ObITY U OK 04

Teoperuyeckue 3aHATHS
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MPOU3BOACTBEHHOMN OK 07
ACATCIIEHOCTH DKonorndeckas 6€30MacHOCTh MOCIEACTBHI OBITOBOM U ITPOU3BOACTBEHHOM IEATEILHOCTH YEJI0BEKa, 2 MK 1.2
HeI0BeKa CBsI3aHHAs C IepepabOTKOM BEIIECTB; MOUCK M aHAJIN3 XUMHUUYECKOI HH(POpMAIINHN U3 Pa3INYHbIX HCTOUHUKOB
(Hay4Has U yuyeOHO-Hay4yHas JINTEepaTypa, CpeICcTBa MaccOBOM HH(popMaIuu, ceTs HTepHeT u apyrue).
Keiicsl (¢ yuerom Oynymieit npodeccroHaIbHOM AEATENbHOCTH) Ha aHATTN3 WHPOPMAILIUU O
MIPOM3BOJICTBEHHOU JCSITEILHOCTH YEIIOBEKA, CBI3aHHOM ¢ MepepaOdO0TKOM U MOJyYCHUEM BEIECTB, a TAKKE C
IKOJIOTHUYECKOH 0€30MacHOCTHIO.
Pa3nen 9 UcciienoBanue 1 XUMHYECKH aHAJIN3 00beKTOB Onochephl 18
Tema 9.1.0cHoBBl |OCHOBHOE COIepKAHUE OK 01
1abopaToOpHOM JIaGopaTopHble 3aHATHS MK 1.2
MPAKTUKHU B .
HPOGhECCHOHATBHI JlaGopaTtopHnas pabota «OCHOBBI JJA0OPATOPHOU MPAKTUKI». )
T — JlaboparopHas nmocyaa U XuMH4eckre peakTuBbl. OCHOBHBIE JIabopaTOopHBIe onepaiuu. JlabopaTopHoe
obopynoBanue. TexHuka 6€30MacHOCTH U IpaBuiia padoThI (TOBEICHU) B J1a0OpaTOPUH.
Tema 9.2. OcHoBHOE coep:kaHue OK 01
XuMudeckui TeopeTnueckoe o0yuenue OK 02
aHaims npod Bozk! Knaccudukanus mpo0 BOJBI 1T BHIY U Ha3HAUSHUIO, HCXOJISI U3 €€ XMMHUECKOTO COCTaBa. OK 07
OpranonenTuyeckrue CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTH) BOJIbl. KHCIOTHOCTD 1 MK 1.2
HIeNTI0OYHOCTh BOJBL. pH cpenbl u MeToib! ee onpeaeneHus. JKecTKoCTh BOJBI M METO/IBI €€ OTpeeNIeHUS.
CyIIHOCTh METOIa TUTPOBAHUS.
Bunbl sxecTKOCTH BOJBI (BpEeMEHHAs U TIOCTOsTHHAS ). JKECTKOCTh BOJIBI KaK MPUYMHA BHIMAICHUS 0CAIKOB WIIH
00pa30oBaHUs COJCOTIOKEHHHN, UMEIOLTUX MECTO B OBITY U Ha TIPOU3BOICTBE. 5

CocraB coneil, BBI3BIBAKOIIUX )KECTKOCTh BOJIbl. XMMUYECKHE MTPOLIECCHI, YCTPAHSIOIINE )KECTKOCTh BOJBI.
VYpaBHEHHSI XUMHUYECKUX PEAKIIMM, HIUTFOCTPUPYIOIINX IIPOLECCHI, MPOUCXOIAIINE IPU YCTPAHECHUHT
KECTKOCTU. Y CTpaHEHHE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMUYECKUMU crioco0aMu. CriocoObl
YCTPaHEHHMS IOCTOSIHHOM KECTKOCTH.
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CriocoObI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB: MaccoOBast IOJIsl PACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U
MOJISUTbHAsS! KOHIIEHTpalu. Tutp pactBopa. PeneHne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUSCKHUX 3aTaHUI
Ha pacyeT KOHIEHTPALUI 3arps3HAIONINX BEIIECTB U UX CPABHEHUE C MPEACTHHO JOMYCTHMBIMU
koHneHntpanusamu (I11K).

JlaGopaTopHble 3aHATHSA

HccnenoBanne XMMUYECKOTO COCTaBa MPoO BOJIBL.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlTabopaTopHas pabota «O4rCTKa BOJBI OT 3arPsI3HCHUIY.

Hcnonp30Banne MeTo10B (GpUIBTPOBAHUS M aICOPOIMH [T OTJCIICHHS 3arpA3HEHUI B HCCIIeyeMon pobe
BOJIbI. BEIOOp MeTOa OYMCTKY B 3aBUCMMOCTH OT BUAa 3arpsisHeHus. CpaBHeHue 3¢ dekTuBHOCTH
Pa3IUYHBIX METOJIOB OYMCTKHU BOZBI B PA3HBIX YCIOBUSX (B 1a00OpaTOPHH, B JOMALTHUX U TTOJIEBBIX
YCIIOBUSX).

2. JJaboparopHas padota «Omnpenesnenue pH Boabl U €€ KUCIOTHOCTH.

Omnpenenenne pH cpeap! ¢ MOMOIIBIO YHUBEPCATHHOTO HHIUKATOpa. McIonp30Banne THTPOBAHUS IS
oTipeneNieHust KUCIOTHOCTU. Otpenenenue o01eil KUCIOTHOCTH BOBI, pacyeT CBOOOIHONW KUCIOTHOCTH.
Omnpenenenue oOuieil 1 cBo60HOMN 1IenouHOCTH. COCTaBlIeHNE YPaBHEHUHN peaklinii, IPOTEKAIOUIUX MPU
OTIpeNIeIeHNH KHUCIOTHOCTH/ IEIOYHOCTH P00 BOBI. Y CTAHOBJICHHE CIIOCOOO0B UCTIOIH30BAHUS
UCCIIEIOBAaHHBIX ITPOO BOJIBI B KHU3HEIEATEILHOCTH YEJIOBEKa, HA OCHOBE MOJIYYEHHBIX IaHHBIX O COCTaBE.
3. JJaboparopHast pabota «OnpeeneHne KecTKOCTH BOJIbI U CIIOCOOBI €€ YCTPaHEHUs .

Crioco0b! ycTpaHEeHHUs1 BCEX BUOB )KECTKOCTH B 3aBUCUMOCTH OT COCTaBa coJiel xecTkocTH. Perienue
HKCIIEPUMEHTAIbHOM 3a/1auu Ha BbISIBIIEHUE BPEMEHHOM U MOCTOSHHOM KeCTKOCTH BoJbl. OleHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BHUJIOB JKECTKOCTH B JOMAITHUX YCIOBHSX.

Tema 9.3.
XUMHUYIeCKHit
KOHTpPOJIb KaueCTBa
MIPOAYKTOB
ITUTaHUS

OcHoBHOE coaep:xaHue

Teoperuyeckoe o0yueHue

KavecTBeHHBIN XUMUUECKUI COCTAaB MPOAYKTOB MUTaHUs. BemecTsa, danbcupuippyronme npoayKThl
MUTaHMS, U BELIECTBA, 3arPSI3HAIOLINE MPOAYKTHI MUTaHus. OnpeeseHne 3arpsa3HsonmX XUMUYECKUX
BEIIECTB B MPOJIYKTaX MUTAHUS, ONpe/IeJIeHHE BELIECTB, HE 3asBJIIEHHBIX B COCTaBE IPOAYKTOB MUTAHUSI.

JlabopaTopHble 3aHATHS

I/ICCHGI[OBaHI/Ie XUMHUYCCKOI'0 COCTaBa MpPOAYKTOB IMMUTAHU.

OK 01
OK 02
OK 07
K 1.2
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JlaGopaTopHas paboTa Ha BBEIOOP:

1. JTabopatopHas padora «O0HapyKEHHE HUTPATOB B POAYKTAX MUTAHUS.

I/ICCJ'IGI[OBaHI/Ie MaTCpUAJIOB MOJTYKOJINYCCTBCHHBIM MCTOOM OIIPCACIICHUS HUTPATOB C UCITIOJIb30BAHHUEM
nudeHnaaMuta (KOPHEIUIOAbI OBOIIEH, JIUCThS M KOUEPBDKKA KaIyCThI, TUI0ABI PPYKTOB). AHAIN3 YPOBHA
3arpsA3HCHUA HUTPATAMU IO MHTCHCUBHOCTU OKpalllMBAHUSA NPOAYKTOB pCaKIIUH.

2. JJaboparopHas pabota «lccinenqoBanue MpoIyKTOB MUTaHUS Ha HATMYUE YTIICBOIOBY.

HccnenoBanre MOJIOYHBIX MTPOAYKTOB Ha HaJIMUUe Kpaxmaia. MccnenoBannue NpoyKTOB Ha HATMYKE
TJIFOKO3BI.

OcHoOBHOe coiep:KaHue OK 01
Teopernyeckoe o0yueHune OK 02
Tema 9.4. OK 07
XUMHUYeCKUI Knaccudukanus nous mo BULy U Ha3HAYCHHIO, UCXO/I U3 XMMHUECKOT0 cocTaBa. Mnentudukanus npoosl MK 1.2
aHaiu3 npoo IIOYBBI 10 €€ XUMUYECKOMY COCTaBY, OIIMCAHNE BO3MOKHOCTEH €€ IPUMEHEHUS.
HHOYBBI TpeOoBaHMsI K KAY€CTBY TIOYBBI PAa3IMYHOTO HazHaueHus. Onucanre 0COOCHHOCTEH UCTIOIh30BAHUS TOYB B
3aBUCHUMOCTH OT THIIOB, CIOCOOBI YJIyUIIEHHs KauecTBa MOYB B 3aBUCHMOCTH OT Ha3HAUEHUSI.
OO6acT KCTIONBL30BAHUS OPTAaHUYECKUX YIOOPEHU B 3aBUCHUMOCTH OT Ka4eCTBEHHOTO cocTtaBa. Onucanue
OpPraHUYeCcKUX YI0OpeHUH U X IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI M €€ Pa3HOBHIHOCTH.
Tema 9.5. OcHoBHOE coep:kaHue OK 01
Hccnenosanne Teoperuueckoe oGyuenue OK 02
00BEKTOB VY4eOHo-Hccae10BaTeNbCKUM IPOEKT B 00J1aCTH HcCIe0BaHus 00beKTOB Ouochepsl. O630p TeM yuebHO- OK 04
brocheps UCCIIEIOBATEIbCKUX MIPOEKTOB. AJITOPUTM BBIOJIHEHHUS MpoekTa. Onpenenenne npooieMbl CCIET0BaHMS. OK 07
MeTopl oKcka, aHaian3a 1 00padoTKu HH(POPMALIUK O TPOEKTE B Pa3IMUHbBIX UCTOYHUKAX. K 1.2

ObocHOBaHME aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BrisiBiIeHne npo0ieMsl nccienoBanus. Beioop 00beKTOB 1
MeTo/0B HccienoBanusd. [loctanoBka neneil u 3agay uccnenopanus. OnpeneneHue NpoayKTa HCCiIeJ0OBaHuUs.
OmnpeneneHue TanoB U COCTABIEHUE IIJIaHA UCCIIET0BaHUS.

JlaGopaTopHble 3aHATHSA

HccnenoBanue mpeasiokKeHHOTO 00BEKTa Ha KUCIOTHOCTb, IIEIIOYHOCTh, XUMUYECKUI COCTaB (3arps3HUTENH,
Makpo- ¥ MHKpOIIeMeHThl). O0paboTka pe3ynbTaToB uccienoBaHus. OIllEHKa KauecTBa HCCIEAYEMOTO

28




06’beKTa, HCXOId U3 PE3YIbTATOB XUMUUYCCKOI'O aHAJIM3a.

NuauBuayaJbHbIH POEKT

KoncyabTanuu 2
ITpoMeKyTOUHASI ATTECTAIMA:

1 cemecTp — Apyrasi popma KOHTPOJIsI,

2 ceMecTp — IK3aMeH 6
Bceero: 125
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3. YCJIOBUS PEAJIM3AIIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJIbHOM YUEBHOM
JAUCHHUIIJINHBI

3.1. [as peaqu3aumud NporpaMmbl 0011e00pa3oBaTeJIbHON Yy4eOHOM JIMCIHUIIMHbBI
NpeayCMOTPEHBI cJIeAyIolue cenuaabHble MOMeIleHusl:

KaGuneT xumMuu, ocHaIIeHHbII 000pYJOBaHUEM U TEXHUYECKUMU CPEJCTBAMH O0YUYCHHUS:

O6opynoBanue: Paboune MecTta npemnogaBaTeliss U 00yJaroIUXCs: TOCKa MeIoBas -l mIT., CTOI
ydyeHu4yeckui — 16 mT., ctyn ydeHuuyeckud — 32 mT.,, crod — 1 mT.,, cTyn — 1 mT., Kamo3u
BEpTUKAJbHBIE - 3 WIT., cei - 1 mT.

KommiekT yueOHO-MeTOANYECKOM TOKYMEHTALIUH, TIaKaThl

TexHUYECKHE CpeACTBa OOY4YCHUS: MYIbTUMEIHMIHOE Oo0OpymoBaHHe (HOYTOYK, DKpaH Ha
HITaTHUBE, IPOEKTOP)

3.2 UnpopmanmoHHOe o0ecnieyeHne peain3auuu NporpaMmsbl

CnHcoK OCHOBHOH JIMTEPaTypPhI

1 | l'abpuensn, O.C. Xumus. 10 k. bazoBsiit ypoBeHb [ TeKCT]: yd4eOHUK 1JIS CTYI.
yupexeHuit cpes. npod. oopazoBanus/O.C.I'abpuensia.- 7-e uzja., crepeotu. —M.:
Hpoda, 2019.-191c.

2 | I'abpuensn, O.C. Xumus. 11 k. ba3osblil ypoBenb [TekcT]: yueOHUK 1715 CTY .
yupexaenuit cpen. npod. oopazosanus/O.C.I"abpuenss.- 6-e uzn., crepeorun. — M.
Hpoda, 2019.-223c.

3 | I'abpuensn, O.C. Xumus 10kn [Tekcr]: yueObnuk: 6a3oBblii yposens / O.C.I"abpuensH,
N.I".OctpoymoB, C.A.CnankoB.- 5-e u3., crep.- M.: [IpocBenienue, 2023.-128c.

4 | TI'abpuensn, O.C. Xumust 11kn [Tekcr]: yueObnuk: 6a3oBbiii yposens / O.C.I'abpuensH,
N.I".OctpoymoB, C.A.CnankoB.- 6-e u3z., crep.- M.: [IpocBenienue, 2024.-127c.




4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHHUS OBIIIEOEPA3OBATEJIBHOM

TACIATITAHBI

KoHTposib M oOLIGHKAa pAacKpbIBAaIOTCS uepe3 MUCLUIUIMHAPHBIE pPE3yJbTaTbl, YCBOCHHbIE 3HAHUA U
npuoOpeTeHHbIe CTyAEHTaMH YMEHHs, HampaBiicHHbIE Ha (OPMHpOBaHHE OOIMMX M NpodecCHOHATBHBIX

KOMIIETECHIIUH.

Oo6masi/npodeccuoHaIbLHAasK Paznen/Tema Tun oueHOYHBIX MePONPHUSITHIA
KOMIIeTeHI U

OK 01. P1,Temer 1.1.,1.2 - UHAUBHIYaJbHbBIA OIPOC

Bribupats ciocoOsl
pelieHus 3a1a4
npodeccnoHaTbEHOM
JEATeIbHOCTH
MNPHUMCHUTCIIBHO K
pa3IUYHBIM KOHTEKCTaM

P2, Temsr 2.1,2.2

P 3, Temsr 3.1, 3.2,3.3

P4, Tems1 4.1,4.2,4.3

P5 ,Temsr 5.1,5.2

P6, Temsr 6.1, 6.2
P7,Temer 7.1,7.2

P8, Temsr 8.1

P9, Tems1 9.1,9.2,9.3,9.4,9.5

OK 02.

Hcnons30BaTh COBPEMEHHBIE
CpeZACTBa IIOMCKA, aHAIN3a U
HWHTEpIpeTalul HHPOPMALIH,
1 MHQOpMaIIHOHHEIE
TEXHOJIOI'MU JJIs BBIITIOJIHCHUA
3asa4 mpoecCuoHaIbHON

P1,Temsr ,1.2

P 3, Temsr 3.1, 3.2,3.3
P4, Temrs1 4.2,4.3

P5 ,Temsr 5.1,5.2

JESATENBHOCTH
P 4, Temr1 4.3
P8, Temsr 8.1
P9, Temrr 9.1,9.2,9.3,9.4,9.5
OK 04. P8, Temsr 8.1
DddexTuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaHE
OK 07. P6 , Temnl 6.1,
ConelicTBOBAaThL P8, Temsr 8.1
COXPaHEHHUI0 OKPYKAroIIei P9, Tems1 9.1,9.2,9.3,9.4,9.5
cpensl,
pecypcocOepekeHHnIo,

MIPUMEHSITh 3HAHUSI 00
HM3MEHECHHUU KIUMaTa,
MIPUHIIMAITEI OEPEKITUBOTO
MPOu3BOJICTBA, I3 (HEKTUBHO
JIEIICTBOBATh B
YPE3BBIYANHBIX CUTYAIUSIX

IIK 1.2 BeiaBaars
(bakTopbI prcka
BO3HHUKHOBEHHMS
CTOMATOJIOTHYECKHX
3a00JIeBaHUH

P8, Temsr 8.1
P9, Temr1 9.1,9.2,9.3,9.4,9.5

- IpaKTUYECKHe 3a/1aHus U 3a7a4n

- TECTUPOBAHUE

- OLIGHOYHBIE CPENICTBA PYOEKHOIO
(TeMaTHU4ecKoro) KOHTPOJIS

[TpomexyTOUHast aTTECTALHS:
- (1 cemectp) - apyras popma
KOHTPOJIS;

-- (1 cemecTp) - PK3aMeH




MHHHUCTEPCTBO HAYKH U BBICHIETI'O OBPA3OBAHMS
POCCHUHCKOMH ®EJIEPAIINU

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/IKETHOE
OBPA3OBATEJIBHOE YUYPEXJIEHUE BBICHIEI'O OBPA30OBAHUA
«CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHASA AKAJIEMMWS»

CPEJHENNPO®ECCHOHAJBHBINA KOJLIEK

®OH/J ONEHOYHBIX CPEJCTB
JUISL TPOBEAEHUS TEKYIIETO KOHTPOJISI M TPOMEKYTOUHOM aTTECTallNU
o0pa3oBaTeIbHON MPOTPaMMBbI

1o o01eo0pazoBaTe/IbHON Y4eOHO JUCHHUILINHE:
«XUMH D

s cnenuanabHocT 31.02.06 Ctomaronorust npoduiiakTuaeckas

(dbopma npoBeeHUs OLIEHOYHON NpOUEAYPHI
JK3aMeH

r. YUepkecck, 2026 roa



. OBIIME ITOJIOXKEHUSA
@®onx oueHouHblx cpenctB (POC) mpenHasHayeH sl KOHTPOIS M OLIGHKH OOpa3oBaTeIbHBIX
JTOCTHKCHHH 0OYyYaroIIMXCsl, OCBOUBIIMX MpOrpaMMmy o01eo0pa3oBarenbHON y4eOHON NUCIIUIUTMHBI
«XuMHS».
OOC BKIIOYAaET KOHTPOJbHBIE MaTepHalibl AJIs MPOBEICHUS TEKYILIEro KOHTPOJIA U MPOMEKYTOUHOM
arTecTanuu B GopMe IK3aMena.
®OC pazpaboTan B cooTBETCTBUH ¢ DesiepalbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
cpenHero oOmiero oOpa3oBaHus © pabodeil mporpaMmMoil  o0mieoOpa3oBaTenbHON — yueOHOMH
NUCLIUIITUHONA «XUMUI.

I1. PE3YJIbTATBI OCBOEHUS TUCIHUILINHBI, MOAJEXKAIIENA ITIPOBEPKE

Kon u IInanupyemMblie pe3yJibTaThl OCBOECHHS THCIUIIHHBI IMoka3arTenu
HaNMMEHOBaHHe OLIEHKH
(l)OpMprEMbIUX Oo6ume JucuunimHapHbIe
KOMIIE€TEHIH I
OK 01. B yacTH TPy/10BOro BOCIUTAHMS: | - BIAJETh CUCTEMON XUMHUYECKUX -

Bei6upats - TOTOBHOCTB K TPY/y, OCO3HAHUE 3HAHUU, KOTOpasi BKIIOYACT: WHIMBUTYaJIbHBIHA
CII0CO0BI L[IEHHOCTU MacCTEPCTBA, OCHOBOITOJIAraroIue IMOHITHS onpoc
pCHICHUA 3311 Tpynonooue; (XMMHYECKUH 2JIEMEHT, aToM, - MPaKTUYECKHUE
H}BO‘beCCHOHam’H - TOTOBHOCTH K aKTUBHOM 3IEKTPOHHAs 000JI0UKa aTOMa, S-, P-, | 3aJaHMs U 3a1a4u
OH ICATCIBHOCTH | 1105 reIbHOCTH TEXHOOTHYECKOH U | O-371EKTPOHHBIE OPOUTAIIN ATOMOB, - TECTUPOBAHUE
ggfnh;iiﬁ;ﬂwo K1 conmanbHoit HAIPaBJICHHOCTH, WOH, MOJICKYJIa, BAJICHTHOCTb, - OIICHOYHBIE
KOHTEKCTAM CIIOCOOHOCTh MHUIIMHPOBATH, AJIEKTPOOTPHUIIATEIILHOCTh, CTETICH | CPEIICTBA
IUIAHKUPOBATh M CAMOCTOSTEIIBHO OKMCIJIEHUS, XUMHUYECKas CBS3b, PYOEIKHOTO
BBITIOJTHSATE TaKYIO JESATCIIEHOCTD; MOJTb, MOJISIPHASI Macca, MOJISIPHBIN (TeMaTu4ecKoro)
- HHTEPEC K pa3IuvHbIM cepam 00BbeM, YIIIEpPOIHBII CKETIeT, KOHTPOJISI
podecCHOHATLHOM IEATEIBHOCTH, | (YHKIIMOHATIBHAS TPYIIA, PAIHKa,
OBiajeHne yHMBePCAJIbHBIMH HU30MEPHUs, U30MEPHI, Bompocsr u
Y4eOHBIMHU MO3HABATEIbHBIMH TOMOJIOTHYECKUH PSIJI, TOMOJIOTH, 3a7a4M K
JAeiCTBHSIMHU: YTIEBOIOPOABI, KUCIOPOA- U JK3aMeHY

a) 0a30BbIe JJOTHYECKHE
MeHCTBHUA:

- CaMOCTOATENbHO (POPMYJINPOBAThH
U aKTyaJlu3upOoBaTh MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIH
IIPpHU3HAK WKW OCHOBAHUS JJIA
CpaBHEHHUS, KIIacCU(PUKAIIUU U
0000IIICHHS;

- OIPEIENATh LETH IeATEIbHOCTH,
3aJ1aBaTh apaMeTPbl U KPUTCPUHU
WX JIOCTHXKEHUS;

- BBISBJISATh 3aKOHOMECPHOCTHU U
MIPOTUBOPEUUS B paCCMaTPUBAEMBIX
SIBJICHUAX,

- BHOCUTbH KOPPEKTHUBHI B
JACATCIbHOCTD, OLICHUBATDH
COOTBETCTBHUE PE3YJILTATOB IIEIISIM,
OIICHUBATh PUCKU HOCH@}ICTBI/II;'I
JeSITeNbHOCTH;

- pa3BHUBaTb KPCATHUBHOC
MBIIJICHUE TP PEIICHUN

a30TcojepkKallue COeTUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BELIECTBA
(yrimeBopbl, )KUpPBI, OETIKK), MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS,
KPUCTAJIJIMYECKAs] PEIIETKA, TUIIBI
XAMHUYECKHX pEeaKui
(OKHCITUTENBHO-
BOCCTaHOBUTEJbHBIE, K30-1
AHAOTEPMHUUYECKUE, PEAKLIUN
WOHHOTO OOMEHa), pacTBOP,
AIIEKTPOJINTHI, HEAJIEKTPOIIUTHI,
AIIEKTPOJIUTUYECKAs TUCCOLMALINS,
OKHUCJIUTEIb, BOCCTAHOBUTEND,
CKOpPOCTh XUMHUYECKOW PEaKIINH,
XMMHUYECKOE PABHOBECHUE), TEOPUU U
3aKOHBI (T€OpHUsl XUMHUUYECKOTO
CTPOEHUS OPraHUYECKUX BELIECTB
A.M. byrneposa, Teopust
ANIEKTPOJINTUYECKON JUCCOLUALNH,
nepuoanyeckuii 3akox J1.1.
MenpeneeBa, 3aKOH COXpaHEHUS




KU3HEHHBIX MPOOIIEeM

0) 0a3oBbIe HCCIeN0BaTEIbCKHE
JeHCTBHUA:

- BJIaJICTh HaBbIKAMU y4eOHO-
HCCIIEA0BATEIBCKON U IIPOEKTHON
JIeSITENILHOCTH, HaBBIKaMH
paspereHus mpooieM;

- BBISIBJIAITh IPUYMHHO-
CICICTBCHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNS,
HaxOJIUTh APTYMEHTHI IS
JIOKa3aTeJIbCTBA CBOMUX
YTBEPKICHHI, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHUS,
- AaHAJIU3UPOBATH MOJYUYCHHBIC B
XOJI€ PEIICHUS 3a]a4H pe3ybTaThl,
KPUTUYECKH OLIEHUBATH MX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH
W3MEHEHNE B HOBBIX YCJIOBUSIX;

- YMETb [IEPEHOCUTH 3HAHUS B
MMO3HABATENBHYIO M MPAKTHYECKYIO
00J1aCTH KU3HEAEITEILHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIaCTEeH;

- BBIJIBUTaTh HOBBIC HJICH,
npejjaraTb OpUruHaabHbIE
MOAXObI U PEIICHUS;

- CIIOCOOHOCTH UX MCIIOIL30BaHUSA
B II03HABATEIIFHOM M COIUAILHOM
MPaKTHUKE

Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMHUH,
(aKTOJIOTHUECKUE CBEJICHUS O
CBOICTBAxX, COCTaBe, MOJTYYCHUH U
0e30macHOM HCIOJIB30BAHUN
BAXHEHMIINX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOU AESITEIbHOCTU
YEJIOBEKA;

- YMETb BBISBIISATh XapaKTEpPHbIE
IIPU3HAKU U B3aUMOCBS3b
M3YYEHHBIX IOHITUH, IPUMEHSATh
COOTBETCTBYIOILNE IIOHATHS IIPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHMYECKHUX
BEILECTB U UX IIPEBPALLCHU;
BBISBJISITh B3aUMOCBSI3b XMMUYECKHUX
3HAHUU C MIOHATUAMU U
IIPEICTaBICHUSMH JIPYTUX
€CTECTBEHHOHAYYHBIX MPEAMETOB;
- YMETb UCIIOJIb30BATh
HAaUMEHOBAHUS XUMHUYECKHUX
COEIMHEHUI MEKIYHApOJHOTO
CO103a TEOPETUYECKON 1
IIPUKIIAHON XMMHUH U TPUBHAJIbHBIC
HAa3BaHMSI BAKHEHIINX BEIIECTB
(9THIIEH, aleTHIIeH, IIIULEpHH,
denon, popmMasbIerul, yKCycHas
KHCJIOTa, TJIUIUH, YTapHbIH Ta3,
YIJIEKUCIIbIN Ta3, aMMHUaK, rameHas
U3BECTb, HETALIICHAs] U3BECTb,
MUTHEBAs COJA U JIPYTHX),
COCTaBJIATH (POPMYIIBI
HEOPraHMYECKUX U OPraHUYeCKUX
BEUIECTB, YPABHEHUS XUMHUUECKHUX
peaxuii, OObSICHATD UX CMBICIT;
MIOATBEPKIaTh XapaKTEPHbIE
XMMHYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMU U 3aIIUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIUN;
- YMETh YCTaHaBIUBATh
IIPUHAJIEKHOCTh U3YyYEHHBIX
HEOPraHMYECKUX U OPraHMYeCKUX
BELIECTB K OINPENEICHHBIM KilaccaM
U TpylnIaM COeTMHEHUH,
XapaKTepU30BaTh UX COCTaB U
BAJKHEWIIIE CBOMCTBA; ONPEACIIATH
BU/Ibl XUMUUYECKUX CBSI3EH
(xoBasieHTHAs, MOHHAS,
METaJIIINYECKast, BOAOPOIHAs ), TUIIBI
KPUCTAITTNYECKUX PELIETOK
BEIIIECTB; KJIaCCU(PHUIIMPOBATH
XUMHUYECKHE PeaKIiy;

- c(OpMHUPOBATh NPEJCTABICHHUS: O




XUMHYECKON COCTABIISIIOILEH
€CTECTBEHHOHAYYHOU KapTHHBI
MUpa, POJIU XUMHUU B TIO3HAHUH
SBJIGHUHN TIPUPOJIBL, B GOPMUPOBAHUU
MBIIUICHHS U KYJIBTYPBI JINYHOCTH,
ee QyHKIIMOHAIBHON TPAaMOTHOCTH,
HEOOXOAUMOM ISl peLICHUs
MPAKTUYECKUX 3a7a4 U
HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOIICHHSI K CBOEMY 3/I0POBBIO H
MPUPOAHON Ccpenie;

- YMETh MPOBOJIUTH PACUYETHI IO
XUMHUYECKUM (hopMynaMm u
YPaBHEHHUSIM XUMHUYECKHUX PEAKIIHH C
UCIOJIb30BaHUEM (U3UUYECKUX
BEJIMYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B,
KOJINYECTBA BEILIECTBA;
MCIOJIb30BaTh CUCTEMHBIE
XUMHYCCKHUE 3HAHUS JUIS TPUHSITHS
pelieHni B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUSX, CBSI3aHHBIX C
BEIIECTBAMH U IPUMEHEHHEM

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIE
cpezacTBa
MoMCKa, aHaIn3a
U
UHTEPIpETauu
uHpOpMaLny, U
MH(pOpPMalLMOHH
bl€ TEXHOJIOTHH
IS
BBITTOJIHEHUS
3a1a4y
npogeccuoHaib
HOM
JeSITeNbHOCTH

B 00J1acTH IEHHOCTH HAYYHOT0
MO3HAHUSA:

- chopMHEpOBAaHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U
00I111eCTBEHHOMN MTPAKTUKH,
OCHOBAHHOTO Ha JIMAJOre KyJabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM
MHUDE;

- COBEPILLEHCTBOBAHUE SA3BIKOBON U
YUTATENILCKON KYJIBbTYpHI KaK
CpeZcTBa B3aUMOJICHCTBUS MEXKITY
JIOABMH M TIO3HAHHS MUDA;

- OCO3HAaHME LIEHHOCTH HAy4YHOU
NeSITeIbHOCTH, TOTOBHOCTh
OCYILECTBIATH POEKTHYIO U
HCCIIEIOBATENbCKYIO ACSITENIbHOCTD
WHAWBUYAIBHO U B TPYIIIIE;
OBjaieHHe YHUBEPCAJIbHbIMU
y4eOHBIMH MO3HABATEIbHBIMU
AefCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- BJIJIETh HABBIKAMH TTOJTyYCHHS
nH(pOpMAaLUU U3 UCTOYHHKOB
Pa3HbIX THUIIOB, CAMOCTOSITEILHO
OCYILECTBIISATH MOUCK, aHAIIU3,
CUCTEMAaTH3alHIO0 U

- YMCTH IUIAHUPOBATH U BBIIIOJIHATDH

XUMHYECKUN SKCIIEPUMEHT
(mpeBpartueHus OpPraHUYECKHUX
BELLECTB pu HarpeBaHuu,

MOJIyUE€HUE ITUJIEHA U U3YyYEHUE ero
CBOWCTB, KaUeCTBEHHbIE PEAKIIMU Ha
albJIETUJIbl, KpaxMal, YKCYCHYIO
KUCJIOTY; JeHaTypauusi OelKoB mIpu
HarpeBaHWHW, IIBETHBIE  PEAKIINU
0€eJKOB; POBOJIUTH peakuuu
MOHHOTO OOMEHa, OMPEAEIATh Cpey
BOJIHBIX PaCTBOPOB, KayeCTBEHHBIE
peakuuu Ha cyiabdar-, kKapOoHaT- U
XJIOpU/I-aHUOHBI, Ha KaTHOH
aMMOHUS, pemarhb
HKCIEpUMEHTANbHbIE  3aJjauydl 110
temaMm "Metamnsl" u "Hemeramisr")
B COOTBETCTBUH C  IPaBUJIaAMHU
TEXHUKH 0e30MmacHOCTH pu
oOpalleHUd ¢  BeUIeCTBaMH U
1a00pPaTOPHBIM 00opyioBaHUEM;
NPECTABIATh pe3yabTaThI
XUMHUYECKOTO  OKCIEpUMEHTa B
dopme 3aMMcu ypaBHEHUI
COOTBETCTBYIOIINX peakuuii "
(bopMynHUpoBaTh BBIBOJIBI HA OCHOBE
ATUX PE3yJbTaTOB;

- yMETh aHAJIM3UPOBATh
XAMHYECKYIO uHpopmarmio,




MHTEpIIpETaIno HHpopManuu
pa3IMYHBIX BUIOB U GOpPM
MIPECTABICHHUS;

- C03/1aBaTh TEKCTHI B PA3JINYHBIX
dbopMaTax ¢ yueToM Ha3HAYCHUS
WHGpOpPMAIINY U [IETCBON
ayJUTOpPUH, BEIOUpas
ONITUMAITEHYIO (OpMY
MPEJCTABICHNUS U BU3yaIH3alluu;
- OLICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTh HH(POPMAIINH, €€
COOTBETCTBHE ITPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCTIOJIB30BATh CPEACTBA
MH(POPMAIIMOHHBIX
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHII B
pelICHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 33144 C
co0utoIeHreM TpeOOBaHHIHA
APrOHOMHUKH, TEXHUKU
0€30IMacCHOCTH, TUTHEHBI,
pecypcocOepexeHu s, IPAaBOBBIX U
THYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 0€30MMacCHOCTH;
- BJIAJICTh HaBBIKAMH
pacro3HaBaHMs U 3AIIUATHI
nHpopManuu, THHOPMAITMOHHOK
0€301aCHOCTH JIMYHOCTH;

MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(cpencTtB  MaccoBOl  MH(pOpPMAIIHH,
cetb HTEpHET U ApyTHE);

- BJaJeTh OCHOBHBIMH METOJaMHU
HAyYHOTO T[IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH (HaOJroIeHHe,
U3MEepeHue, OKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yMeTh MPOBOJUTH PACUYETHI IIO
XUMHYECKUM bopmynam u
YPaBHEHUSM XMMHUYECKUX PEaKUui C

HCII0JIb30BaHNEM buzngeckux
BEJIMYMH, XapaKTepU3yIOIUX
BEILIECTBA c KOJIM4ECTBEHHOM
CTOPOHBI: Macchl, obbemMa
(HOpManbHBIE  YCJIOBHS)  Ta3oB,
KOJINYECTBA BEIIIECTBA;
HCII0JIb30BATh CUCTEMHBbIE

XUMHUYCCKUEC 3HAHHUA A IIPHHATHA
peHIGHI/If/'I B KOHKPCTHBIX JXU3HCHHBIX
CUTyalusix, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHUCM

OK 04.
OddexTuBHO
B3aUMOJICUCTBO
BaTh U paboTaTh
B KOJUIEKTHUBE U
KOMaHie

- TOTOBHOCTb K CAaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOINPEEIIECHHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COLIMAJIbHOM JESITENbHOCTH;
OgiageHne yHMBepCAJIbHBIMH
KOMMYHUKATHBHBIMHU
ACHCTBUAMMU:

0) coBMecCTHasi 1esITeJIbHOCTh.

- IOHUMATbh U UCIIOJIb30BaTh
IIPEUMYIIIECTBA KOMAaHIHON U
WHIUBUAYAIBHON paboThI;

- IPUHUMATD LIETTU COBMECTHOM
JeSITeNIbHOCTH, OPTaHU30BBIBATh U
KOOPJAMHHUPOBATh AEUCTBHUSA 110 €€
JOCTUKEHHIO: COCTaBJIATh IJIaH
JNENCTBUMN, PaCIIPEIesATh POJIU C
y4€TOM MHEHHUH YYaCTHUKOB
00CyX1aTh pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATh U BBIIIOJIHATD
paboTy B yCIOBHSIX PEabHOTO,
BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO

- YMCThb IUIAaHUPOBATH W BBIINIOJHATH

XUMUYECKUN SKCIIEPUMEHT
(mpeBparteHus OpraHUYECKHUX
BEILECTB npu HarpeBaHUU,

MOJIyUYE€HUE ITUJIEHA U U3YyYEHUE ero
CBOICTB, KaYECTBEHHBIE pEAKLUU Ha
albJIETUJIbl, KpaxMmal, YKCYCHYIO
KHCJIOTY; JeHaTypauusi OelKoB mIpu
HarpeBaHUM, I1BETHBIE  peaKUuu
0€eJKOB; IIPOBOANTH peakuuu
MOHHOTO OOMEHa, OMpPEAEIATh CpeaIy
BOJHBIX PAaCTBOPOB, KauyeCTBEHHBIC
peakuuu Ha cynabdar-, kKapOoHaT- U
XJIOpU/1-aHUOHBHI, Ha KaTHOH
aMMOHHUS; pemarth
DKCIIEPUMEHTAJbHBIE  3aJa4d IO
temaMm "Metamnsl" u "Hemertamibr")
B COOTBETCTBMM C  IpaBWJIaMHU
TEXHUKH 0e30MmacHOCTH pu
oOpalleHUd ¢  BeUIeCTBaMH U
1a00paTOPHBIM 00opyi0BaHUEM;
IPECTABIATh pe3yJbTaThl
XUMHYECKOTO  JKCIEpUMEHTa B
dopme 3aMnMcu ypaBHEHUH
COOTBETCTBYIOIINX peaKuuit "




B3aMMOJCHCTBUS;

- OCYILECTBIISITh IO3UTUBHOE
CTpaTernyecKoe MOBEJCHUE B
Pa3JINYHBIX CUTYyALUX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
MHULIMATUBHBIM

OBJjajieHHe YHUBEPCAIbHBIMU
peryJsiTUBHbIMH AeHCTBUAMMU:
) IPUHSATHE ce0sl U IPYruX
Jaei:

- IPUHUMATh MOTHUBBI U aPTyYMEHTHI
JOPYTUX JIIOJEH IIpU aHAJIN3e
PEe3yIAbTAaTOB JIEATEIBHOCTH;

- MpU3HABaTh CBOE MIPABO U MPABO
JPYTUX JIo/Iel Ha OIIHOKY;

- pa3BHUBATh CIIOCOOHOCTH
MMOHUMATh MUP C HO3ULUU APYTOro
YEJIOBEKA;

(GbopMynHUpOBaTh BHIBOJIBI HA OCHOBE
3TUX PE3yJIbTaTOB

B 001acTH 3K0JI0TrHYECKOT0

- copMUpOBATH MIPEICTABICHHUS: O

OK 07. BOCIIMTAHUA: XUMHYECKOH COCTABIISIONIEN
CopeiicTBOBATH - ¢(hOpMUPOBAHHOCTH €CTECTBEHHOHAYYHON KapTHHBI
COXpaHCHHUIO JKOJIOTUYECKOHN KYIbTYpHI, MHpa, poJId XUMHUHU B ITO3HAHUH
OKpysKatowen MMOHWMaHHE BIHMSHUS COIUATBHO- SIBIICHUI TIPUPOBI, B (YOPMUPOBAHUH
Cpeabl, SKOHOMMYECKHUX MPOLIECCOB HA MBIIIEHHS] U KYJIBTYPbI JINYHOCTH,
pecypeocbepexen COCTOSIHHE IIPUPOTHON U ee (DYHKIIMOHAIbHOW TPaMOTHOCTH,
W10, MIPUMCHATH o o
SHAHIS 06 COLIMAJIbHOW CPEJbl, OCO3HAHUE HEO0XO0AUMOM IS peLIeHus
S r7100aIbHOTO XapakTepa IIPAKTUYECKUX 3a7a4 U
KITHMATa, 9KOJIOTMUYECKUX MPOOIIeEM; HKOJIOTUIECKHA 0OOCHOBAHHOTO
IPHHLKIIBL - IJIJAHUPOBAHUE U OCYLIECTBIICHUE | OTHOLUEHUS K CBOEMY 37J0POBbIO U
6epe)}(nHBoro ACUCTBUHU B OKPYXKArOLICHU CpCJC HA | IPUPOAHOU CPECIC,
IPOM3BOJICTBA, OCHOBE 3HaHUS 1IeJIe yCTOMUUBOro | - yMeTh cOOJI0AATh MpaBUIIa
>bdexTrBHO Pa3BUTHSI YEJIOBEUECTBA; HKOJIOTHYECKH 11eJIecCO00pa3HOTro
ACUCTBOBATH B aKTUBHOE HENIPUATHE IEHCTBU, MOBEJICHUS B OBITY U TPYAOBOM
UPE3BBIIAHHBIX MPUHOCSIINX BPEJ] OKPYKarolen JIeATETLHOCTH B IEJISIX COXPAaHEHUS
CHTyaisix cpene; CBOETO 3JI0POBbsI M OKPYIKAOIIEH
- YMEHHE NPOTrHO3UPOBAThH IIPUPOIHON Cpesibl; yYUTHIBATH
HeOJIaronpusATHbIE SKOJIOTUYECKUE | OMACHOCTh BO3CHCTBUS Ha )KUBbIE
MOCJIEACTBHS MPEATPUHUMAEMBIX OpraHU3Mbl ONPEIEIICHHBIX BEIIECTB,
NEMCTBUM, IPENOTBPALATH UX; MTOHMMasl CMBICII TIOKa3aTels
- paclMpeHue onbiTa MIPEAEIIBHON JOMYCTUMOMN
JEATENIBHOCTH DKOJIOTMYECKON KOHLIEHTpaLluu
HaIpaBJIEHHOCTH;
- OBJIaJICHUE HaBbIKAaMH Y4eOHO-
HCCIIEA0BATENbCKOM, POEKTHON U
COLIMAJIbHOMU JESITEILHOCTH;
K 1.2 — IPUMEHSTH METOJABI | — IPUMEHATH  OCHOBHBIE  3aKOHBI
BoisaBnaTs CTOMATOJIOTHYECKOTO XUMHMM [ pelleHus 3azad B
bakTopsI o0cienoBanus  manWedTa B | 00macTh npodeCCHOHATBHON
pucka COOTBETCTBUU C JIEWCTBYIOIIMMU JOEATEIBbHOCTU,
BO3HUKHOBCH NOopsIKaMu OKa3aHMA | — POIM  3yOOYEIIOCTHON CHUCTEMBI,
us MEANIMHCKON MOMOIIH, | BO3PACTHBIX WU3MEHEHUN
CTOMATOJIOTNY KIIMHAYECKUMU YeIOCTHO-JIMIIEBOM  00JacTu H
€CKUX peKkoMeHganusAMi, ¢ y4eToM | (AKTOPOB pHCKa 3yOOUYETIOCTHBIX
3a00JeBaHUM CTaHIApPTOB MEIUIIMHCKON | aHOMAaJHii;




IOMOIIIH npu
CTOMATOJIOTHYECKHIX
3a00JIeBaHUSIX;

— aHAJTU3UPOBATh u
UHTEPIPETHPOBATh  PE3YJIbTATHI
CTOMATOJIOTUYECKOTO
oOciieZIoBaHUs;  BBIABICHHE Y
nanueHTa  (QakTopoB  puCKa
CTOMATOJIOTHYECKHIX
3a00JI€BaHUM: Kapueca,
HEKapUO3HBIX TIOpPaKEHHIH,
3a00JIeBaHUl  MApPOJIOHTA U
CJIM3HCTOU 000JI0YKH pTa,
3y0O0UYEeNOCTHBIX aHOMAJIH,

nedopManuii U MPearnochbUIOK UX
pa3BUTHS;

BBISIBJIATH Y MAIIMECHTa (DaKTOPOB
pHUCKa BO3SHUKHOBECHHS
MIpeIpaKoBBIX 3a00JIEBaHUN U
3JI0Ka4€CTBEHHBIX
HOBOOOPa30BaHUI MOJIIOCTH PTa

— 3TUOJIOTUU u naToreHesa
CTOMATOJIOTUYECKUX 3a00JICBaHHIA;
KOMIUICKCHOUM B3aMMOCBSI3H MEXKIY
CTOMATOJIOTUYECKHM  3JI0POBBEM,
MUTAaHUEM, OOIIMM  3/10pPOBHEM,
3a00JICBaHUSIMH, PUMEHEHUEM
JICKapPCTBEHHBIX MPEraparos;
0COOEHHOCTEH PO UITAKTUKHI
MpEeIpPaKkoBeIX  3a00NieBaHUN U
3JI0Ka4€CTBEHHBIX
HOBOOOpPAa30BaHMIA OJIOCTH PTa;

— ocoOeHHOCTEeH MIPOBECHHUS
JIFOMUHECIIEHTHOM
TPAHCIFOMUHECLICHTHOM
CTOMAaTOCKOIINY;

KIIMHUYECKOW KapTUHBI, METObI
JICUSHUSI U IPOPHIIAKTUKA
CTOMATOJIOTHYECKUX 3a00JICBaHHIA
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[lepeuncnure OCHOBHBIE MOHATHS XUMUHU.

Kak oTnuunTh Qu3nueckoe SBICHUE OT XUMHUUECKOro?

HazoBute Tunsl xumuyeckux popmyin. [IpuBeaure npumepsl.

Kakue xumuyeckue sBICHUS JIEKAT B OCHOBE TEXHOJIOTHYECKUX OTEepalliid Ha MPEANPUITHIIX
JKEJIE3HOJJOPOKHOTO TpaHcnopTa?

CdopmynupyiiTe OCHOBHBIE KOJIMYSCTBCHHBIE 3aKOHBI XUMHUH U OOBSCHUTE  HMX C TOYKHU 3PCHUS
ATOMHO-MOJIEKYJISIPHOT'O CTPOSHUSI.

B uem orimune hopMyIUpOBKH EPUOAUUECKOTO 3aK0Ha, MaHHou /JI. 1I. MenaeneeBbiMm,

OT COBpEMEHHOH (HOpMYITUPOBKU?

Kaxkue cBoMCcTBa XUMHUYECKUX AJIEMEHTOB U3MEHSIOTCS IEPUOIUUECKU?

[Tokaxkute Ha MpUMepe CBOMCTB IIETOYHBIX METAJVIOB U T'aJIOTEHOB 3aKOHOMEPHOE U3MEHEHHUE
HX CBOWCTB.

[TpoBenute 0630p cTpyKTYyph! [lepuonnyeckoil CHCTEMbI XUMHUUECKHUX 3JIEMEHTOB.
[TokakuTe B IEPHOJNICCKON CHCTEME NIEPHOBI XUMHUYECKUX SJIEMEHTOB U OOBSICHUTE
W3UYECKUN CMBICT MEPHOa.

[TokaxxuTte B MepUOAMUECKON CUCTEME IPYIIBl XUMHUYECKUX DJIEMEHTOB U OOBSICHUTE
(bu3MUeCKuil CMBICH JIEJICHUSI SJIEMEHTOB Ha TPYIIIbI U MOATPYIIIIHL.

UYem xapakTepu3yroTces S-, P-, d- u f-anemenTsi?

Chopmynupyiite onpeaeneHne NOHITUS «aTOM.

N3 kakux 4acTHUI] COCTOUT aTOM?

ChopmynupyiiTe onpeaeneHue MOHITHS «OPOUTATIBY.

CKOJIbKO IPOCTPaHCTBEHHBIX OPUEHTALUN BO3MOKHO JUIS S- U P-3JIEKTPOHOB?

Kakumu mapameTpaMu xapakTepu3yeTcsi COCTOSTHUE 3JIEKTPOHA B aToMe?

Kak onpenenutb MakCUMajabHOE YUCIIO 3JIEKTPOHOB HA Ka)KJJOM YpOBHE aToMa?
CdopmynupyiiTe onpeaeneHne NOHITUS «XXUMUYECKas CBS3bY.

OxapaxkTepu3yiTe KOBaJCHTHYIO CBs3b. Kakue BUIbI KOBAJICHTHOU CBSI3U BaM U3BECTHBI?
[IpuBeauTe npuMepBHl.

ChopmynupyiiTe onpeaeneHue NOHITHS «3JIEKTPOOTPUIIATETFHOCTHY.

Oxapaxrepu3syiite n- U 6-cBa3u. [[puBeauTe npumepsl.

OO0BsicHUTE MEXaHU3M 00pa30BaHUs JOHOPHO-AKIIETITOPHON CBSI3H.

Kaxkue coennHenmns: Ha3bIBalOTCsl KOMIUIEKCHBIMU? [IpuBeuTe mpumepsl.

VYkaxkuTte 001acTi IPUMEHEHHUsI KOMIUIEKCHBIX COEIMHEHUI Ha JKeJI€3HOI0P0KHOM TPaHCIIOPTE.
KaxoBa xapakTepucTika HOHHOU CBSI3U?

Kaxkue coennaenust oTHocsATCs K HOHHBIM? [IpuBeauTe mpumepsl.

Kak Oyner u3aMeHsTCsi CHOCOOHOCTH 2JIEMEHTOB K 00pa30BaHUIO METAIITMYECKON CBSA3H?
OxapakTepu3yiiTe 0COOEHHOCTH BOJIOPOAHOM CBSI3U, €€ BIMSHNE HA CBOWCTBA BEIIECTB.
Ha3oBute arperatusie cocTossHUs BenlecTB. [IpuBeanTe npumepsl.

Uem oTiinyaroTcsi aMop@HBI€ BELIECTBAa OT KPUCTAIOB?

pemeTok. YKaxuTe 00JacTH UX UCIIOIh30BaHUsI B MPO(HECCUOHATBHOM NeITeIbHOCTH.
Chopmymupyiite onpenencHie MOHATHNA «PaCcTBOPY, KPACTBOPHUTEIBY.

Ilepeuncnure n3BeCTHBIC BaM BUJIbI PACTBOPOB.

UTto nmokasbiBaeT pacCTBOPUMOCTH BEIIECTBA?

ChopmynupyiiTe onpeneneHre NOHATHS «TeTIoBOH 3(h(eKT pacTBOPEHHUS».

Cdopmynupyiite orpeneieHre IOHATHS «KOHIICHTPAIHS PacTBOPay.

Ilepeuncnure 0OCHOBHBIE CTIOCOOBI BEIPAKEHUS KOHIICHTPAIIUK PACTBOPOB.

Kaxkue BelecTBa Ha3bIBalOTCA JIEKTPOJIIUTAMU U HedNeKTponuTamu? [IpuBennre npumepsl.

Kpurtepum o1ieHKH 0TBETOB

Ouyenxa

Kpumepuu

5  «otm»

OTBeT NOJHBIN U MPAaBUJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHil; MaTepua
U3JI0KEH B ONPENIEIIEHHON JIOTHYECKOM MOCJIE0BATEIbHOCTH, TUTEPATYPHBIM




SI3BIKOM: OTBET CAaMOCTOSTEIbHEBIMN.

4

«XOp.» OTBeT NOJIHBIN U MPABUIIbHBIA HA OCHOBAaHUU U3YYEHHBIX TEOPUId; MaTEpUa
HU3JI0KCH B onpe,ueﬂeHHoﬁ JIOTUYECKOM MOCJICAOBATCIIBHOCTH, IIPHU 3TOM JOMYIICHBI
JIBE-TPU HECYIIECTBEHHbIE OLUINOKH, HUCIIPABICHHBIE 110 TPEOOBAHHUIO
IIpenojaBaTes.

3

«YIIOBIL» OTBeT MOJHBIN, HO MPU ITOM JIONYIIIEHA CYIIECTBEHHAs OMIMOKA, HJIM HETIOTHBIMN,
HECBSI3HBIN.

2

CHEYIL.» [Ipu oTBeTe 0OHapPYKEHO HETIOHUMAaHHE CTYIEHTOM OCHOBHOI'O COJIEP>KaHuUs
y4e0HOro MaTepuasna Wid JOMYIIEHbI CYIeCTBEHHBIC OIUOKH, KOTOPBIC CTYJCHT HE
CMOT MCIIPABUTh IIPY HABOJALIMX BOIPOCAX MPENOAABATEIIS.

2. Tlpaktrueckue 3aganus u 3agaun (OK 01, OK 02, OK 07)

Paznen 1. OcHOBBI CTPOEHHS BelIeCTBA - 33/1a4yd HAa COCTABJICHUE XUMHUYECKUX
(hopMyII IBYXaTOMHBIX COCTMHEHUH (OKCHIIOB, CYJIb(HIOB, THAPUIOB H T.I1.).
Jlatime nazeanus cieoyiouum COeOUneHUsIM.:
leo MnO A||3 Cr,S3 ZnH, Ag4SI CazN, COZ CaO P,0s CC|4 NaBr FeS MgH2 A|4C3
K3P MnO, Fe203 C|20 KCI Mng CrS CaH» S|H4 K4C Cang Na,O CuO N203 Mn,O, LiF

PC|5 HgBr Agzs CuS HCI Na4Si AIN Li3P Cr203 A5205 NOZ 5203 BaC|2 PBr3 MnS PH;
LiH Ba,C A|4S|3 Na3P N,O S|02 MgO CrF; K,S CHy PbO AU203 NH3 CaS N205 HgO AIP

CocrtaBbTe GOpMYIIBI IO HA3BAHUSM:

1. Hutpun xanus 1. Kapbun nurus

2. Cunuuuj Maraus 2. Oxcun pocdopa (1)
3. Tuapun amoMuHUS 3. ®ropun meau (1)
4. Cynboun ceunna (I1) 4. Oxcun cepebpa

5. Bpomun nuHKa 5. Tmapun nmutus

6. Oxcun yrnepona (1) 6. Cymsdpux menu (1)
7. Oxcun xsopa (V) /. Hurpua Hatpus
8. Oxcup 6apus 8. Homun cepebpa

9. ®ochun xenesa (1) 9. Oxcun xpoma (I1)
10.Kapbun maraus 10.0kcun azora (V)
11.I'mapun xanus 11.I'mapun HaTpus

12.Cynbdun amoMuHAS 12.Xnopun xpoma (111)




1) coenuneHwMs;

13.Moaua meau (1)
14.Cyneoun pryru (I1)
15.0xcun xmopa (I11)
16.0kcua ceunna (1V)
17.0xcun nuHKa
18.Crniu g KajabIus
19.'unpun 6apus
20.Cyabdun xeneza(lll)
21.0kcwun a3ora (1)
22.0xcua aTFOMAHMS
23. Xnopun xenesa (11)
24 Hutpun 6apus 25.0xcua
prytu (1)

26.0xcup cypsMel (V)

Pa3nea 2. XumMnueckne peakuumn

13.0Oxcun kanus 14.0xcun
mbimibsika (1) 15.Cynehun
uHka 16.@ochun meau (II)
17.0kcup xenesa (II)
18.bpomu mapranna (II)
19.Cynpdun mutus
20.Dochun cepedpa
21.®ropun xenesa (I1)
22.0xcup xpoma (VI)
23.Hutpun nutus
24.Cynbhun maraus
25.0xcupn meau (1)
26.Xnopun pryru (II)

33,[[3.‘11/1 Ha COCTaBJICHHC ypaBHeHI/Iﬁ peaKHHﬁZ COCAMHCHUS, 3aMCILICHUS, PA3JIOKCHUA, oOMeHa U

IIMHKA)

1. Peaxieii 3aMeleHu ABIISIETCA
a) TOPEHHE BOJIOPOJIa B KHCIOPO/IE;

0) BoccranoBienue okcuaa meau (1I) Bogopomom;

B) B3aUMOJIECHCTBUE THIPOKCHIA KNS C CEPHON KUCIIOTOM; T)
TEpMHUUECKasl JETUIpATalAs TUAPOKCUIA IUHKA.
2. Peaxnus, ypaBHeHue kotopoit CaO+CO2=CaCOj3,Ha3bIBaeTCsl peakiuen

1) coenunenus;

2) pa3lioKeHuUS;

3) oomeHa;

4) 3aMelICHHUS.

B3anmoaeiicTBre ruipoKcuaa KaJIbIUS ¢ CONSTHON KUCJIOTOM - 3TO PEaKIUs

3. VYkaxWTe peakuuioo, KOoTopas
U3MCHCHUEM CTCIICHU OKUCJICHUA:

a) Cu(OH), = CuO + H,0;
CuO + H2 =Cu+ H20;

a) pa3JIoKEHUS yTOJIbHOU KUCIIOTHI;
IMOJIYUYCHHA aMMHaKa U3 IMPOCThIX BCIICCTB,

2) pa3JIoKeHHUSs;

3) oOmeHa;

ABIIACTCA peaKHHCﬁ Pa3I0KCHUA

4) 3amenieHus

B) 2KNO3= 2KNO,+03; 0)
r) CaCO; = Ca0 + CO,

4, Hanummure PCaKur, YKa)KUTC THUII pCAKIIUU:

U uaer

peaKI_II/Iﬁ C Yy4aCTUCM KOMIIJIICKCHBIX COeIUHECHUMN (Ha MMpUMEPC THAPOKCOKOMIIJICKCOB AJIFOMUHUA U
III/IHKa); OKHCIHNTCIbHO- BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ C HCIOJIb30OBAHUEM MCETOJa JJICKTPOHHOI'O

63.)1ch3.; C Y4aCTUCM KOMIIJICKCHBIX COCIUHECHUMN (Ha MMpUMEPC THAPOKCOKOMIIIICKCOB aJIlOMHUHHA U

C

B) pasnoxkenus ruapokcuna menu(ll); 6)



I') B3aUMO/JICIICTBHE a30Ta C KMCIOPOJOM
5. Hanummmre peakiuu, yKakuTe TUI peakLuu:

a) J)KeJIE30M U Cepoil; B) okcuioM Oapus u okcugom cepoi(IV); 6)
OapueM U CEpHOU KHCIIOTOM; r) okcuaa cepsl (IV) u kucnopoom;
6.  VYpaBusiiTe peakiuu METOJIOM JIEKTPOHHOTO Oananca. PacctaBbTe KOAQPHUIIMEHTHI

HI + H,SO, — I, + H,S + H,O

H,SO4 + Cu,0O — CuSO4 + SO, + H,O HNO3

+ FeO — Fe(NO3)3 + NO + H,0

KNO3 + Al + KOH + H,O — NH3 + K[Al(OH)4] SO, +
KMnQO4 + H,O — K,S0O4 + MnSO4 + HySO4 SO, + KoCr Oy
+ H,S0O, — K»S0O, +Cr2(SO4)3 +H,0

e  3ajauyu Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKIUU COSTUHEHUS;
MacCOBOU WJIH 0ObEMHOM JIOJIM BBIXO0J1a TPOAYKTA PEAKIIUH COSAMHCHUS OT TEOPETUICCKH
BO3MOYXHOT'0; 00bEMHBIX OTHOIIICHUH T'a30B; KOJMYECTBEHHBIX XaPaKTEPUCTHUK UCXOTHBIX
BEIIECTB M MPOYKTOB PEAKIINHU; MacChl (00bEeM, KOJIMUECTBO BEIISCTBA) MPOIYKTA PEAKIIHH, €CITH
OJTHO U3 BEIECTB JIAHO B BUJIC PACTBOpPA C ONPENICIICHHON MAaCCOBOM JI0JIel PACTBOPEHHOTO
BEIIIECTBA.

1. Tlpu B3aumoneiicTBUM HATPUs KOMMYECTBOM BemecTsa 0, 5 MOJIb ¢ BOJOM IIOTyYHIU BOAOPOL
00béMoM 4,2 11 (H. y.) Berunciute npaktuueckuii Boixos rasa (%).

2. Metammyeckuii XpoM TIONIy4aloT BoccTaHoBiIeHHeM ero okcuaa CrOs
METAJUIMYECKUM AIFOMUHHAEM. BrIuucianTe Maccy Xxpoma, KOTOPBIA MOXKHO ITOJTY4YUTh IIPU
BOCCTAHOBJICHUH €0 OKCHa Maccoi 228 r, eciy NpakTUYECKUH BBIXO XpoMa cocTasiser 95 %.

3. Omnpenenure, kakas Macca MeJM BCTYIHUT B PEAKIIUIO C KOHIIEHTPUPOBAHHON CEpPHOI KMCIOTOM
1Tt moirydenust okcuaa cepsl (IV) o6sémom 3 71 (H.y.), ecu Bbixoj okcuza cepol (IV) cocrasmsier
90%.

4. K pacTtBoOpy, coaepKaniemMy XJIOPU/L KalblUsg Maccoii 4,1 T, IPUINAIN PACTBOP, COAEPKAIIIIA
docdar natpust maccoii 4,1 r. Onpeaenure Maccy MOJYYSHHOTO OCAKa, €CIIM BBIXOJ MPOAYKTA
peakiuu cocraniser 88 %.

®  3ajnaHud HAa COCTaBJIEHUE MOJIEKYJSIPHBIX U MOHHBIX PEAKLUN C y4aCTUEM OKCHJIOB,
KHUCJIOT, OCHOBaHUI U COJIEH, MOHHBIX PEAKIHUI THIPOJIN3A COJIEN, YCTAHOBICHHE U3MEHEHHUS
KUCJIOTHOCTH CPEBI.
1. Kakwue u3 couneit RbCl, Crp(SOy)3, Ni(NO3),, Na,SO3; noaseprarores rugponusy? CocraBbTe
MOHHO-MOJIEKYJISIPHBIE U MOJIEKYJIIPHBIE YPAaBHEHUSI THIPOJIM3a COOTBETCTBYIOLIMX cojel. Kakoe
3rHaueHue pH (> 7 <) UMEIOT pacTBOPBI 3TUX COJNEH?



2. Harmmmure momHoe u cokpamenHoe ypapHeHus peakuuii: KOH (p)
+ HCl (p) = KCl(p) + H20 (mpn)

CaO (oxenn) + 2HNO; (p) = Ca(NOs)2 (p) + H20 (mx) Mg(OH), (1) + H2SO4 (p) =
MgSOa(p) + 2H20 (mn)
CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH),| Alz(SO4)s3 (p) + 3BaCl; (p) = 3BaSO4] +
2A|C|3(p) K5S + 2HCI = 2KCI + H,S1

Na,CO3; + 2HNO3; = 2NaNO; + H,0 + CO,1 Mg + H,SO4 = MgSO4 + Ho?t

Pa3znen 3. CtpoeHue U CBOIiCTBA HEOPTraHMYECKHUX BelIECTB

MOJIEKYJIE (CMECH).

Bapuanr 1. Berauciutb MaccoByro 1010 azota B Hutpate kanbius (Ca(NO3), Bapuant 2:

Brruncnute copepxkanue kucinopoaa B nepmanranate kanus (KMnOg4) Bapuant 3: Beruucnure

cozmeprkanue cepbl B Munepae nupure (FeS»)

Bapuant 4: Berauciute MaccoByro 7010 cepedpa B okcujie cepedbpa (Ag0)

3aayn Ha pacueT MaccoBOM 10J1M (Macchl) XUMUYECKOTO IEMEHTa (COeAMHEHHUSI) B

HpaKTI/ILIeCKI/Ie 3alaHusA 110 KJIaCCI/I(bI/IKaIII/H/I, HOMCHKIJIATypE u
XUMHWYCCKUM (bopMynaM HCOPraHMYCCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB.
1. Brimucats OTACIIBHO OKCHUAbI, OCHOBaHUA, KMCJIOTBEI K COJIH. I[aTB Ha3BaHUA.
2.
A B B r o1 |E K 3
1{Na,O NaOH [ CO; SO3 MgO | HNOs Ba(OH), | CO MnO;
2 S|02 Zn0O H3PO4 AgZO N203 Cr03 MnO HF HzSiOg
3|H2S04 CO, Ca(OH), | BeO LIOH| CrO Mn;03 SO3 SiO,
4A|203 BaO MgC02 CU(OH) Zn0O | Cry03 HMnNO4 Ca(OH)z K3POq
2
5NO HNOs; | MnO NO, HCI | H,SO4 NO, FeO P,0s
6|MgSO,4 SO, Cl,05 H,SiO3 AlI(N | CO NO AL,03 BaO
O3)s
7IFeO K,CO3 | Fe 03 Hg(N03)2 CaO Ba(OH)z Agst4 PbSO; AgOH




3. CocraButh (POpMyYJIbI BEICIIMX OKCHIOB JIEMEHTOB € MOPAAKOBBIM HoMepoM: 1)14, 34, 41

2) 75, 16, 3) 33, 50, 40 4) 6, 35, 24 5) 21, 25, 32

4. CocraButh MONEKY/IApHBIE (GOPMYIIBI OKCHIOB, IOAMKMCATE XapaKTep OKCUIA M COCTaBUTh

(hopMyITy COOTBETCTBYIOIIETO THAPOKCHIA -

1) a30Ta CO CTENEHbIO OKKCIeHus +1, +2, +3, +5

2) XJIOpa CO CTENEeHbI0 OKUCIeHus +1, +3, +5, +7

3) Maprasiia co CTENeHbIO OKUCIeHus +2, +3, +4, +7

5. Brinucate OTACIBHO 6e3p8,3.HI/I‘-IHBIC, OCHOBHBIC, KUCJIOTHBIC I/IaM(i)OTepHBIC OKCHbI:

A b B I pil| E X 3 n
1 | Na,O CaO CO, SO; MgO N ,03 BaO CoO MnO,
2 S|02 Zn0O P205 Agzo N203 CI'Og MnO MnOz NO
3 1SS0, CO, CaO BeO Li >0 CrO Mn,O3 SO; SiOz
4 | Al,O; | BaO SeO, CuO ZnO Cr,03 | MnO, Cao CrOs
5 NO N 203 MnO NO, Na,O 803 NO, FeO P205
6 MgO SO, C|205 S|02 Al 203 CO NO AL203 BaO
7 | FeO SO3 Fe,O3 HgO CaO BaO Ag.0 SO;3 PbO
6. Brimucarb HCPACTBOPUMBIC OCHOBAHUA U H_[éJ'IOLII/I. I[aTB Ha3BaHHUA.
A B B r i E K 3 "
Na, SO4 NaOH CO, SO; Mg(OH)z HNO; Ba(OH)z CoO CU(OH)Z
CsOH CU(OH)2 H3PO4 NaOH N203 Cr(OH)z MnO KOH HgSiOg
H,S0, | CO, Ca(OH), | BeO LIOH |cro  |Sr(OH), |SOs | Sr(OH),
A|203 Ba(OH)2 MgC02 CU(OH)2 Zn0O Cr203 HMnO4 C&(OH)Z K3P04
LIOH |HNOs; | Mn(OH),|NaOH [HCI CsOH |Fe(OH), |[FeO  [P,0s
MgSO, SO, LiOH H,SiO3 AlI(NO3); | CO NaOH AL,O; [ BaO
CU(OH)Z K>,CO3 Fe,O4 Hg(N03)2 Ca(OH)z Ba(OH)z Agst4 Ba(OH)z KOH




L4 HpaKTI/I‘IeCKI/Ie 3alaHuA Ha OIPCACICHUC XUMHWYECKOM aKTHBHOCTH BC€HIICCTB

3aBUCHUMOCTH BH A XUMHYECKOM CBSI3U M THIIA KpHCTﬁHHH‘IGCKOﬁ PCLICTKU.

1. Pacnpe;[eJmTL JaHHBIC BCIICCTBA B TaGJII/IL[y COrJIaCHO UX THHyXHMH‘ICCKOﬁ CBs3H.

KoBanentnas
HoJIsIpHas

Hounnas
CBA3b

KoBanenTtHas HenossipHas MerTannuueckas

MgC|2, H,, CO,, Nal,, HF, Al, Zn0, Fe, Br,, CasN,, O,, SO3, HBr, Aleg,

CuSn(cmuiaB)

2. HpOI/I3BeI[I/ITe COOTBCTCTBUC!

Bung! cBs3u

BemecTBa

1.KoBanieHTHast HeMoOJApHAs

A) Xnopua Kaaplus

2.KoBajieHTHas noJsgpHast b) ®Top
3.MonHas B) Hunk

4 Merannuyeckas I') AMMmuaxk
5.BonoponHas J)Anerunen

E) Oxcun 6apus

® 3ajaHus Ha COCTaBJICHUE YPAaBHEHUN XUMHUYECKHMX PEaKLUUN C y4acTUEM IPOCTHIX U
CJIOKHBIX HEOPTaHUYECKUX BELIECTB: OKCUI0B METAJJIOB, HEMETANIOB U aM()OTEPHBIX JIEMEHTOB;
HEOPTaHMYECKUX KHCIIOT, OCHOBAHWH W aM(OTEpHBIX THIPOKCHIOB, HEOPTaHMYECKUX COJICH,
XapaKTEepU3YIOIINUX UX CBOMCTBA U CIIOCOOBI MOJIY4EHHUS.

3aKOHUUTE YpaBHEHMSI peaKnid:

Na,0 + H,S(1136) — MgO(u36) + HCl —
BaO + SiO; (t)— K0 + Zn0O (t)—
Fe,03 + C ()— Ca0 + 2H, (H)—
FeO + O, (h— NH4OH + P,05 —

KOH(tB) + Zn(OH); (t)—
NaOH(kon1r) + Fe(OH); —
NaOH + Al,O3 +3H,0 —
KOH + NaHCO3 —

Al + KOH +H,0 —

Cl, + Ca(OH); —

HCI + CuO —

KOH + Al(OH); —
NaOH(ts) + Al,O3 (t)—
Ba(OH), + Ba(HCO3), —
NaOH + NH4HS —

Zn + NaOH(tB) (t)—
H,SO4 + Mg(OH), —
HCI + Be(OH); —



H3PO, + Zn(OH), — HCI + AI(OH); —

H,SO4 + ZnO — HCI + AgN03 —
H,CO;3 (t) — H2SO3 (H—
H2SiO; (t) — H4P,07 (t)—
HNO; (t) — 3 HNO, (t)—

Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCKHX BelllecTB

e 3ajaHud Ha COCTaBJICHHE Ha3BaHUI OPraHUYECKUX COCTUHEHUI 10 TPUBUATIHLHON WIIH
MEXIYHApOAHON CUCTEMAaTUYECKON HOMEHKJIIATYpE;
1. HazoButre  mnpuUBEICHHBIC HIKE  YIJIEBOJAOPOBI 0  MEXIYyHapOIHON

Homenknarype lUPAK:

CH; CH;
CH; - CH-CH, - C|,II— CH; CH; - CH, - {|: — CH- CH,0H
(|3113 (|3113 {LH;
CH; — CH, CH, - CHs CH;
Clls—':': - £|? ~ CH-CH, - CH; cm—{': — CH - CH; - CH, - COOH
{|2113 1:,113 (|3£[3 {'3113

2. IlpuBeneHHOMY HIKE YIIIEBOJIOpONY AaiiTe Ha3BaHue o HoMeHKIatype IUPAC, ykaxute
CKOJIBKO NMEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX U YETBEPTUYHBIX aTOMOB YTJIEPOAA CONEPIKUTCS B
ankaHe. l3oMepoM Kakoro yrieBojopoAa HOPMAJIbHOIO CTPOEHUS SBIAECTCA  JAHHBIN
yrneBg,uopon? Hanumure ero popmyiry.

0)
CHy-CH; CHy-CHs
HiC~CHy-CH H,C~CH-C~CH,
| |
CH,-CH-CH, H.C-CHy ' CH,CH,

CHy

3. Hammmmre cTpykTypHBIE (DOPMYITBI COETMHEHHA IO UX HA3BaHUAM: a) 2,5-
IUMETUIITEKCEH-3;
0) 2-MoHOMETWII-3,5-TUIPONUITHOHAH; B) 2,5
- TUMETHUII - 3-HUTPOT€KCaH;

T) 2,3-IUXJIOPTreKCaHoBasi KUCIIOTa;



1) 2 - amuHOOYyTaH.

4. HanummuTe CTpyKTYpHbIE (POPMYIIBI BCEX COCTMHEHUI COCTaBa: HA30BHUTE
[IOJIyYEHHBIE COEIUHEHUSI.

a) CgHio; 6) C5H110H; B) CsH11NO:,.
° 3a/1aHus HA COCTABJIEHNE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX

(bOpMy.]'[ OpTraHU4YCCKUX BEIICCTB OTACIBbHBIX KJIIACCOB.

5. Hanummre noJHBIC U COKPAIICHHBIE CTPYKTYPHBIC (DOPMYIIHI .

2,2,3,4-TeTpaMeTIIINIeHTaH 2,3,6-TpumeTni-3-
STUITENTaH
2,5-nuMeTunrexkcet-3; 2-MOHOMETHII-3,5- TUIPONTUITHOHAH;
2,5 - TMMeTHuI - 3-HUTPOTeKCaH; 2,3-1uXJIOpreKcaHoBas
KHCTIOTa; 2 - aMUHOOYTaH. 4 - MeTHIIIMHTEH-3 2,2-

TUMETHIOYTHH -3
6. CocraBbTe CTPYKTYpHBIC (OPMYJIBI TPEX AJTKHHOB, KOTOPBIC H30MEPHBI 2
mMeTunoyragueny-1,3.Jlalite um Ha3BaHUSI.

® 3ajauu Ha OIpeneseHHe MpocTeiIIel GopMyIbl OPraHUYECKON MOIEKYJIbI,
UCXO/IS U3 DIIEMEHTHOTO cocTaBa (B %).

1. KakoBa ¢opmyna coemuHEHHsI, B KOTOPOM MaccoBasi J0JIsI Kallusi paBHA
0.565, yrnepona — 0.087, kucnopoga — 0.348?

2. BeiBenute mpocteiinnyio GopMyily COeMHEHHs, ECITH U3BECTEH Ero
9JIEMEHTHBIH COCTaB:

a) yrnepoza 0.2730 (27.3%) u xucnopoza 0.7270 (72.7%)

0) kanmpius 0.8110 (81.1%) u a3ota 0.1890 (18.9%)

B) Hatpus 0.1760 (17.6%), xpoma 0.3970 (39.7%) u kucnopona 0.4270

(42.7%)

3. HaiiguTe MoseKkyaspHyto GOPMyYIy COEIMHEHHS a30Ta C BOAOPOIOM, €CIIH
MaccoBasi JI0JIsI BOAOpoJia B HeM paBHa 12.5%, a OTHOCHTENIbHAS TUIOTHOCTH ITAPOB
3TOTO BEMIECTBA 110 BOJIOPOIY paBHA 16.

4. Tlpu cropanuu 3,636 r BemmecTBa 0OpasyeTcs 8 T yriekucnoro rasa u4,3632
T 1 Bojbl. Macca 1 Moib TaHHOTO BemiecTBa paBHa 60r. Y CTaHOBUTH MOJICKYIISIPHYIO
dbopMyTy TaHHOTO BEIIECTBA.

Pa3nen 6. PacTBopsl
3aauy Ha MPUTOTOBJIEHUE PACTBOPOB.
2. Onpenenure, CKOJILKO IPaMMOB BEIIECTBA HYKHO JUIsl IPMIOTOBJIEHUs 25 Mt 10
M pacTBOpa rUIpOKCUIA HATPUSL.
Otset: 10T
3. Onpenenure, CKOIBKO T' BOABI HEOOXOAUMO MpubaBuTh K 45 T pactBopa NaOH
(0=6%), 9TOOBI MOTYYNTh KOHEUHBIN pacTBOP C MaccoBoi aoiei 1%.

4. OnpepiennTe MaccoBYIO JIONIO BELIECTBA B PACTBOPE, KOTOPHIA OBLI MOIydEH
npubasnenuem 175 r KCl (0=20%) xk 1000 T BoabI

Omnpenenute MacCOBYIO JIOJFO BEMIECTBA B pACTBOPE, KOTOPBIN OBLT MmoyTydeH npubasieHueM 30 T
Na,CO4 k 1000 r BOmIBI



3. TECTUPOBAHHUE

1 CEMECTP

TECTOBBIE BOIIPOCBI 3AKPBITOI'O THIIA 11O
OBINEOBPA30OBATEJIBHOU YYEFHOU JUCHUIIJIMHE:

«XUMMHUA »

31.02.06 CromatoJiorust npoguiakTuiecKkas

KoMmnerennum:
OK 01, 0K 02, OK 04, 11K 1.2

IMpaBuibH Coaep:xanue Bonpoca
bIH
oTBeT

KoMnerenmus

Bpemsi
BbITNOJIH
eHM S
(MuH)

Kakoe u3 cyxaeHuii BepHO Ui 3JIEMEHTOB
(VA rpynnst , IVA rpynnsl, [A rpymibr)
1)o6mias popmyna aeTy4ero BOJOPOIHOTO
coeqnuennsa RH4 ;

2)He 00pa3yoT JETYYNX BOAOPOTHBIX
COCIMHEHU;

3)110 3aBepIIeHHS] SHEPTeTUIECKOTO
YPOBHS HE XBaTaeT TPEX IEKTPOHOB

OK 01

1

Cpenu BelecTB, yKa3aHHbBIX B pALY
(NHs, O, HCI, SO,; CaO, HNO3, Cl2,
CO2; H2504, HI, CuClI2, CH4,
NH3)konu4yecTBO COeTUHEHMI ¢
KOBAJICHTHOH MOJIAPHOM CBSI3bI0 PAaBHO

1) Tpem 2) aBym 3) ueTbipeM

OK 01

Xumu4deckas CBs3b B MOJIEKYJIax (030HA U

XJIOpU/1a KaJbLIUs; CEPHON KUCIOTHI U

XJIOpU/Ia aMMOHHSI; CEPHOI KHCIIOTHI U

030Ha) COOTBETCTBEHHO

1) xoBasieHTHas MOJSPHAs U NOHHAS,

2) KOBaJICHTHAs TIOJISIpHAsT U KOBAJICHTHAS
HETOJIsIpHAs;

3) KOBaJICHTHAs HETIOJISIpHAST M MIOHHAST,

OK 01

Yem OnpeaAcCIsICTCA MECTO XUMHYCCKOT'O
QJICMCHTa B Hepnonnqecxoﬁ CHCTEMCE

1)xomin4ecBOM HEHTPOHOB B B sIJIpe aToMa
2)3apsiioM sapa

3)Maccoii atoma

4) KOJIZTMYECTBOM 3JIEKTPOHOB Ha

OK 02




BHCIIHCM SHCPICTHYCCKOM YPOBHC

B xakoM psigy XUMUYECYKHE DJIEMEHTHI B
TOPSIAKE OCIIA0ICHUS UX
HEMETAIJIMYECKUX CBOMCTB

1) Be- B-C
2)Ga-Al-B
3) S-CI-Ar
4)CI-Br-1

OK 02

Y cTaHOBUTE COOTBETCBUE :
THIBI
XHMHUYECKUX
peakuuit
A) peakiysi COeAMHEHHS
b) peakuus paznoxeHus
B) pexuus 3amenienus
I') peakius ooOmeHa
NpUMepbI
1)N8.2C03+ 2HNO3;=2NaNO3+H,0+CO,
2)P+02:P205
3)Cu(OH),=CuO+H,0
4)Zn+ 2HCI=ZnCl;+H,

OK 02

Kakas u3 peakuuii siBnsercs
9K30TEPMHUUECKON?

1) HCI +NaOH =NaCl + H,0
2)2Mg+0,=2MgO+ Q
3)CaC03=Ca0+C0O2-Q

4) N+ 0,=2NO-Q

OK 02

B peaknuu oOMeHa y4acTBYIOT :

1) nBa CIIOKHBIX BEIIECTBA,

2)aBa MPOCTHIX BEIIECTBA;

3) ABa MPOCTHIX BELIECTBA U OAHO
CJI0KHOE

4) 0IHO TPOCTOE BEIIECTBO U OJHO
CII0KHOE

OK 02

K CHIIBHBIM 3JIEKTPOJIMTaM OTHOCSTCS
Druapoxcun sxesesa (111);
2)KpeMHHEeBas KHCIIO0Ta;

3)kapOOHAT KaJIbITHS;

4) xapOoHaT HaTpHs

OK 02




10.

Peaxiust moHHOTO OOMEHA HIIET 10
KOHIIA,ECIIH :

1)B pe3ynbTare peakiuu oopazyercs
0CaJIOK;

2) B pe3ynbpTaTe peakluu oopaszyercs
MaJIOJJCCOLUHUPYIOIIEE COCTMHEHHE;
3) Bce OTBETHI BEPHBI

OK 01

11.

Jliist ypaBHEHUS peaKkIuy XJI0pUIa MeIn
(IcokparieHHOe HOHHOE YPaBHEHUE HEET
BUJI:

1) CUOH+OH" = CuOHocasox

2) Cu*+ OH'= Cu(OH)20canox
3) 2Cu?*+ 20H= Cu(OH)s0casox
4) CU2++ 20H= CU(OH)20caHOK

OK 01

12.

Kakoii psn conepXuT Uil OCHOBHbIE
OKCHEBI:

1) Mn,O, CI’Og, SO,, N205;
2) Nay0, CuO, CrO, FeO;
3) 803, P205, K,0, Cu,0:;
4) ZnO, SnO, SiO,, NO.

IIK 1.2

13.

YKaxure psall, COAEPKAIIUN TOJIBKO
OJHOOCHOBHBIE KUCIOTHI:

1) HF, HBr, HNOg3, H3POy;

2) HI, HNO,, HCIO,, CHy;COOH:
3) H2C03, H3P03, H,SO,4, H,Cr,0O7:
4) HPO3, H,S, HCIO, H,SiOs,

IIK 1.2

14.

[TpuBenuTe mpaBUIbHOE Ha3BaHHE
Bemectsa Na,HPOy:

1 )rugpoxcodocdar HaTpus;

2) ruapodochuT HaTpus;

3) nurunpooptodocdar HaTpHs;
4) ruapooprodocdaT HaTpUs

OK 01

15.

Kaxkoit psin conepKuT TOJIBKO
KHUCJIOPOJCOACPIKALIUE KUCIIOTBI:

1) HF, H,Cr,09, HCl, CH5COOH;
2) HCIO, H3PO3, HBr, H,SOy;

3) H|, HNOz, HC|O4, st;

4) HNO3, HPO3, H2C03, HMnO4

K 1.2




16.

VYKaXuTe MOJEKYISIPHYIO (OPMYITY
CEpPOBOJOPOTHOM KUCIIOTHI:

1) H,SO3; 2) HS;

3) HySOy4;  4) H,S,0s.

OK 01

17.

YKaxute psll, CoAepKaIIi TOJIbKO
KUCIIOTHBIC OKCHIBI:

1) Na,O, CaO, PbOz, SiOz;

2) SiOz, S0O5, N»Os, C|207;

3) Al;03, Zn0O, BeO, Cr,0g;

4) CI,0, CuO, MgO, H,0.

OK 02

18.

[TpuBenuTe NpaBUIbHOE Ha3BAHUE
BertectBa (ZNOH)3POy,:
1)oprodocdar nuHka,
2) tpuruapokcodocdar uHKa;
3) oproocar THAPOKCOIMHKA;
4) runpooprodocdat nuHKA.

OK 01

19.

VKaKHTE MOJEKYIAPHYIO hOpMyITy
rUApOCyIb(aTa MArHHS:

1) Mg(HSOg)2; 2) Mg(HS);

3) MgHSO,; 4') Mg(HSO),.

IIK 1.2

20.

Peakuust Mexay KUCIOTON U OCHOBaHHUEM
Ha3bIBAETCS:

1) peakiueit coenMHEHUS

2) peakuuel HEHTpaIu3auu

3) peakiuen pa3noKeHHs

4) peakuueil rugpaTaun

OK 04

21.

H3MeHeHne CBOMCTB OKCHIOB OT KUCJIOTHBIX
K OCHOBHBIM IPOMCXOJMT B Psily BEILIECTB,
(bopMyIIbl KOTOPBIX:

1)803 - A|203 - Cao;
2)MgO - ZnO0 - Fe,0s.
3)N3.20 -CO, - SOQ;
4)P205 - Fe,03 - K,0:;

OK 04

22.

(DOpMy.TIa BEUIeCTBA X B cxeMme pcakuuu
CO, + X =CaC0O3 + H,0:

1) Ca(OH), 3) CaO

2) CaCl, 4) Na,CO;

OK 04




23.

B nienouke npeppaiiieHui:

S -X1—503—X2:—CuS0Os — X3 —CuO —Cu
BerecTBaMu X1, X2 ¥ X3 IBJISIOTCS
COOTBETCTBCHHO:

1) H:S, H2S0Os, CU(OH)Z;

2) FeS, H2SO4, Cu(OH):;

3) SOz, H2SO4, CuCly;

4) SOz, H2SO4, Cu(OH)a.

OK 01

24.

BemecTteamu, npu B3auMOI€MCTBUUA KOTOPBIX
o0pasyeTcs COJb, SBISIOTCS:

1) menoYHON METaT U BOJIA;

2) OCHOBHBIW OKCHJI ¥ BOJIA;

3) KUCIIOTHBIN OKCHUJT ¥ LIETIOYb;

4) KHCJIOTHBIN OKCH]T M BOJIA.

OK 01

25.

Cepebpo u3 pacTBOpa HUTpATa cepedpa
BBITCCHSIFOT BCE METAUTBI PSJa:

1) Na, Cr, Zn; 2) K, Fe, Cu;

3) Fe, Zn, Cu; 4) Zn, Fe, Au.

OK 04

30.

TonbKO CONeodpasyIomie OKCHIb HAXOISTCS B
pany:

1) P20s, ZnO, NO;  2) CO, N20s, Na20;

3) Alz0s, N20, N20s; 4)SiO2, BeO, CaO.

OK 04

31.

BaxxneliM MapHUKOBBIM ra30M SIBJISIETCS :
1) CO 2) SO
2) CO, 3) O

OK 07

32.

[Ipu pa3baBiieHNN KOHIIEHTPUPOBAHHOW CEPHOI
KHCIIOTHI CJIeIyeT BIUBATh:

1)xucnoTy B BOAY;

2) O6eH301 B BOAY;

3) BOy B KHCIIOTY;

4) KEpOoCHH B KHUCIIOTY

OK 07

33.

Yro gBiIsieTcs CIEACTBUEM ITOTEIUICHUS
KJIMMAaTa Ha riagere?

1)KucnotHeie 10xau
2)O30HOBBIE JBIPHI
3)[1apHHUKOBBIE Ta3bI
4)poayKThl iepepaboTKu HEPTH

OK 07

34.

B dem yrpo3a yMeHbIIEHUS] KOHLIEHTPALIUU
030Ha?

1) B MOBBIIIIEHUH BIAKHOCTH BO3AyXa

2) B 3arpsi3HEHUH aTMOCHEPHl TUOKCUIOM
yriieposia

3) B yBeNIMYEHHUH MJIOTHOCTA KOCMUYECKOTO
U3JIyYEeHUS

OK 07




4) B yBEeIMUYCHHUHU yIbTPAPUOIETOBOTO
U3ITy4YeHUs

35. Kuciorasle moxau — 310: OK 07
1) pe3ynbraT 3arpsi3HeHUsT aTMOC(EPHI
JTMOKCUIOM CEPhl M OKCHJIAMH a30Ta

2) 3arpsi3HEHUE BO3]/lyXa aTOMHBIMHU
AJIEKTPOCTAHIIUSIMHU

3) CHI>KEHNE KOHIIEHTPAIMU 030Ha

4) pe3yybTaT YBEIMYCHUSI KOHIICHTPAINH B
aTMocdepe TMOKCHIA YTIIepoaa

1 CEMECTP

TECTOBBIE BOITPOCBI OTKPBITOT'O THIIA I1O
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCHUIIJIMHE: «XUMMUSA»
31.02.06 CromaTtoJiorust npoguiakTuiecKkas

Komnerenmumu:
OK 01, 0K 02, OK 04, OK 07, TIK 1.2

IIpaBubHBIH Coaep:xanue Bonpoca Komne | Bpems

oTBeT TEeHUUs | BbINOJI
Henus
(MuH)

OTBeTUTH Ha BOIIPOC OK 01 2
M3 KakMX 4aCTHUILl COCTOUT sJIpo?

Jate onpeneneHue MOHATHSIM: OK 01 2
M30TOIl, XUMHYECKUN DIIEMEHT,
BaJICHTHOCTh

OK 01 1
OpOuTaiiu. UMEIIHe
ranreneoOpasHyto popmy
Ha3bIBAIOT........

Onpenenuts yeMy paBeH 3aps AApa B OK 01 1
NePUOANYECKON CHCTEME XUMHYECKOTO
snemenTa Al

Hamucats snextpoHHyo dhopmyny OK 01 2
XHUMHYECKOT0 3jeMeHTa Si u
ONPEAETUTh HOMEP MEPUOA U TPYIIIIbI
B [ICXD

Atom Heona Ne, katuon Hatpus Na* u OK 01 1
aHuoH (ropa F umerot
OJIMHAKOBOE.............




Atom KHCJIOpOJa U aTOM CCPbI CXOAHLL

OK 02

ATOMHAas1 OPOUTAIIB = ATO....c..eeuveneene

OK 01

UYro npeacraBiisieT co00i aTOMHAS
moaeinb D.Pesepdopma?

OK 01

10.

Onpenenure Kak U3MEHSIOTCS
HEMETAJTMYECKHE CBOMCTBA U
AJIEKTPOOTPHUIATETLHOCTh YJIEMEHTOB B
psany Be-B-C-N

OK 02

11.

Mertannnueckue U BOCCTAaHOBUTEIbHbBIE
CBOMCTBA 3JIEMEHTOB B TJIABHBIX
MOJArpYyIMIax ¢ pOCTOM 3apsia aapa

OK 02

12

OueHuTe NpaBUILHOCTD CYXICHUN

A. DJIeMEHTHI TJIABHOW MOATPYIIIIbI
MMEIOT OJIMHAKOBOE YHUCJIO AJIEKTPOHOB
Ha BHEILIHEM YPOBHE

b. B rnaBHbIX noarpymnmax
BOCCTAaHOBUTEIIbHAS CIIOCOOHOCTH
YCUJIMBAETCS C YMEHBIIEHUEM pajnyca
aroma

OK 02

13.

Onpenenute U3MEHEHHE pajyca
aToMa C yBEIIMYCHUEM 3apsijia siapa Julst
AJIEMEHTOB 3-TO Mepuoaa

OK 02

14.

24 20
B aTtomax snemenTtoB “"Mgu "~ Ca
OJIMHAKOBOE YUCIIO........

OK 02

15.

Karanuzartop- 370........

OK 01

16.

Kakwue BemiecTBa 00pa3yroTcs B
pe3yJbTaTe peakuy HeHTpain3auuu?

OK 01

17.

B PCaKMIoO 3aMCIICHN A BCTYIIAIOT......

OK 01

18.

Onpenenurte TUTIBI TPEATOKEHHBIX
XAMHYECKUX PEAKIUM:

Ca(OH), + 2HCI = CaCl, + 2H,0Ca0
+ CO, =CaCo,

OK 01

18.

BHCKTpOJ'H/ITI/I‘IeCKaSI Juccomuanus -

OK 01

19.

[IpuBeauTe yCcioBus MPOTEKAHUS
pEaKIuu HOHHOTO OOMeHa

OK 04

20.

Jarite na3Banus BemiectBaM:N,Os,
C|207, N,O, A|203, Na,O

K 1.2

21.

Ha3oBute okcuasl, KOTOpbIE
COOTBETCTBYIOT JaHHBIM
BemnectBam:Fe(OH)3, H,SO3, NaOH.

OK 01




22.

[IpuBenuTe mpumMepsl ABYX
PacTBOPHMBIX U ABYX HEPACTBOPUMBIX
OCHOBaHUS.

OK 01

23.

[IpaBaa yiu, yTo NUIIEBas coaa — 3TO
coiib?Ecnu ma, To Kakoi KHCIOTHI?

K 1.2

24.

WHIuKaTOpHI -310 .............

OK 02

25.

Ha3oBute KuCI0THI, KOTOPHIM
COOTBETCTBYIOT CJICAYIOLIHE
BEIIEeCTBA:KapOOHAT HATPHSL,XJIOPHU/L
Oapus,CUIIMKAT KaJlns,MeIHbINA

KyIHopoc.

OK 02

26.

HazoBurte OCHOBAHMH:A, KOTOPBIC

COOTBETCTBYIOT JaHHBIM OKcuaaM:FeO,
A|203, Na,O

OK 02

27.

[IpuBeauTe GopMyIIBI ClIeTYIOMINX
BEIIECTB: CYIb(haT MEIH, XJIOPHU/T
Oapus, cylIb(PUT IIUHKA, HUTPAT KaJus,
KapOOHAT KaJIbITUs

OK 01

28.

Illenouwn - 370........

OK 01

[HEN

29.

IIpuBeauTe KiraccupUKAIIUIO COJIEH.
[IpuBenuTe npuMepHI

OKO02

30.

[IpuBenuTe MPU3HAK PEAKIINN MEKITY
CEepHOU KHUCIOTOW U MarHueM

OK 02

31.

[IpuBenuTe OCHOBHBIE MTPOIYKTHI
nepepaboTKH He(hTH, HCIIOJIB3yEeMbIC B
dapmanuu

OK 02

32.

Kakue rasel BXOASIT B COCTaB NPHUPOTHOTO
rasza

OK 02

33.

Conm a30THOM U a30TUCTOMN KHUCIIOT,
KOTOpPBIE MOTYT HAKaIlJIMBaThCA B BOJAE
Y MUIIEBBIX TPOAYKTAX, BHI3bIBAS
TSOKEIIBIE 3a00JICBaHUS HA3bIBAIOTCS

OK 07

34.

3a cyeT Kakux (paKTOpOB MPOUCXOIUT
3arpsi3HeHUe aTMochepsl pu
C)KUTaHWUU TOTUIHBA;

OK 07

35.

OCHOBHBIMU XUMHKATaMH,
paspyLIaOIIUMU CTPATOCHEPHBIN
O30H, SBJIIIOTCAL............

OK 07

2 CEMECTP




TECTOBBIE BOITPOCHI 3AKPBITOI'O THUIIA 11O

OBIIEOBPA3OBATEJLHON YYEBHOM IUCHUIINHE:

KoMmnerenuun:

«XHUMMUA »

31.02.06 CromaToJiorusi npopuiaKkTudecKas

OK 01, OK 02, OK 04, OK 07, 1K 1.2

Ne IIpaBubHBIH Coaeprxanue Bonpoca Komnerennusi | Bpems
oTBeT BBINOJ
HEeHHS
(MuH)
YcTaHOBUTE COOTBETCTBUE MEKY Ha3BaHUEM 2
COCIMHEHHMS M 001IeH hopMyon OK 01
TOMOJIOTMYECKOTO psAJia, K KOTOPOMY OHO
INPUHAIIICKNT: K KQXKJI0W IO3ULINHY,
0003HaYeHHOI OyKBOH, Mog0epuTe
COOTBETCTBYIOLIYIO O3UIIHNI0, 0003HAUCHHYIO
1 poi.
HA3BAHME COEIMHE
A) Oyren-1
b) mukmonpomnax
B) 6yraamen-1,3
I') rexcan
OBILIAA ®OPMVYIJIA
1)CnHan+2
2) CnHap-,
3) CnHay,
4) CnHan4
O6m1ast popMysa roMOJIOTHYECKOTO psijia OK 01 1
YIJI€BOJIOPOAOB, K KOTOPOMY OTHOCHUTCS
coenqnueaneCH,=CH—CH=CHp>:
1)CnH2n+2
2) CnHap-,
3) CnHay,
4) CnHan4
BemectBo, cTpykTypHas ¢popmyina KOTOPOro OK 01 2

g

CH, .
k Ha3bIBACTCA:

1) H-TekcaH;

2) 2,3-1uMeTHIIOyTaH;
3) 2-meTuin-2-3TunbyTaH
4) 2,2-nuMeTuI0oyTaH.




COGI[I/IHCHI/ISI, B COCTaB KOTOPBIX BXOOUT
¢dbynkunonansHas rpynmna —CHO , otHocATCs K
KJIacCy:

1) anbaeruos; 2) CIIUPTOB |
3) kapOOHOBBIX KUCIIOT; 4) (heHOJIOB.

OK 01

TpoiiHas CBsI3b MEXy aTOMaMH yTiiepoja
oOpa3yercsi B MOJIEKYJIax:

1) ankuHOB,  2) apeHOB;
3) ankaHoB;  4) aJKEHOB.

OK 01

K opraHudyeckuMm COCAMHEHHSM, B COCTaBe
KOTOPBIX MUMEIOTCS (PYHKIMOHAIBHBIEC TPYIIIBI
—COOH u —CHO, OTHOCSITCS
COOTBETCTBCHHO:

1) kapOOHOBBIE KHCIOTHI H CITIUPTHI,

2) anbJeTu/bl U YTIICBO/IbI;

3) anbIeruabl U CIOKHBIE 3PHPHL;

4) kapOOHOBBIC KHCIOTHI U aJIbJICTH/IbI

K 1.2

dopmyna 2-meTuimnpornanona-1:

1) CH3—CH(OH)—CH,—CHs;
2) CHg—CHz—CHz—CHz—OH;
3) CHg—CHz—CHz—OH;
4) CHz-CH(CH3)-CH,-OH.

OK 01

dyHkumnoHanbHyto rpynny —OH conepxar
MOJIEKYJIBI:

1) anbaeruaos; 2) GeHOIIOB;
3) cioxkHBIX 23¢UpoB;  4) IPOCTHIX IDHPOB.

OK 01

K kmaccy npenenbHbIX 0JHOATOMHBIX
CIIUPTOB OTHOCHUTCS:

1) sTanans; 2) TaHom,

3) rmiepuH; 4) beHon.

OK 01




10.

Y cTaHOBHUTE COOTBETCTBUE MEKIY HA3BaHUEM
BEIIIECTBA U KJIACCOM/TPYIIION, K KOTOPOMY(-Oi)
3TO BEUIECTBO MPHUHAICIKHUT: K KOXKION
MTO3HIIMH, 0003HAYCHHOU OYKBOM, TO10epUTE
COOTBETCTBYIOIIYIO TIO3UIINIO, 0003HAUYCHHYIO
nudpoi

HA3BAHUE BEHIECTBA.
A) MeTuI0eH30I1

b) anunun

B) 3-meTunbyranans

KIIACC/TPYIIIIA
1) anpaeruabt

2) aMHUHBI

3) aMUHOKHCIIOTBI
4) yriaeBoaopo sl

OK 01

11.

K MUKIMYCCKUM YIJICBOAOPOAAM OTHOCATCA

1) metan

2) IMKJIOTEeKCaH
3) Tomyon

4) 6yranuen-1,3

OK 01

12.

Coemunenus a) CH, = CHp m 6) CHz — OH
OTHOCSITCSI COOTBETCTBEHHO K

1) ankanam
2) amkeHaMm
3) ankuHAM
4) cnupram

OK 01

13.

OCHOBOITOJDKHUKOM TCOPUU CTPOCHUSA
OpraHUYCKHUX BCHICCTB ABJISACTCA:

1)MenneneeB; 2)bytiaepos
3)3uHuH 4) MapKOBHMKOB

OK 01

14.

Opranuyeckast XuMusl U3y4aer. ..

1)coenunenus yriepoaa
2)COCMHEHUST KUCIIOPO.T
3) coeAMHEHU XJI0pa
4) coenuHeHus a30Ta

OK 01

15.

K yrjieBoiaM HEC OTHOCUTCA

2) kpaxman  2) MEeKTHH
3)kmeruatka  4) caxaposa

MK 1.2




16.

Kakoe konu4ecTBO H3BECTHBIX AMUHOKUCIIOT
y4acTBYIOT B CHHTE3€ OeKa:

1) 20

2) 30

3) 100

4) 200.

IIK 1.2

17.

C nmomouIpro Kakoi XMMUYECKOH CBS3U MPOUCXOIUT
COCIMHEHNE AMHHOKHCIIOT MEXy COOOH B MOJIEKYJIe
Oenka MepBUYHON CTPYKTYPHI?

1) nucynbhuanas

2) nentuHas

3) BoiopoIHAsL.

OK 01

18

Tun peaknuu, K KOTOPOMY OTHOCHUTCSI OMBUICHUE
KHUPOB:

1) runpupoBanue

2)ruapoiu3 B MIEJI0YHOH cpefie

3)rupparanus

4) neruapupoBaHue

OK 04

19.

BemectBa, 00pa3yromniiecs: mpu ruiposin3e
CJIOHBIX 3(PUPOB:

1)xapOoHOBBIE KHUCIOTHI

2) BOJa ¥ CIIUPTHI

3) cIupTHI U KAPOOHOBBIC KHCIIOTHI
4)criupThI ¥ albACTUIbI

OK 04

20.

Bony B onpenienéHHBIX yCIOBUSIX MOTYT
MIPUCOSIUHUTH 00a yrIeBOI0POIa

1) neHTaH u NEHTEH-2

2) struieH u OyraaueH-1,3
3) mpormaH ¥ HUKIONPONaH
4)0€H30J1 ¥ ITUKIIOTeKCaH

OK 04

21.

OTaH MOXET BCTYIIAaThb B pCaKIIUU

1)3amemenus
2)[IPUCOSANHEHHUS
3)nzomMepu3anuun
4)paznoxxeHus
S)ropeHus

OK 04

22.

B peakuto nmprcoeAMHEHUS ¢ XJIOPOM HE
BCTYTIACT:

1) stunen

2) aneTuiieH

3) Oyran

4)0eH3on

OK 04




23.

Otanon o0pa3yeT npocToi 3pup npu
B3aUMOJICUCTBHH C:

1) xkapOOHOBO¥ KUCIIOTOI; 2) CHUPTOM;
3) ambaeruIoM; 4) rajoreHBOA0POIOM.

OK 02

24,

Y CTaHOBHUTE COOTBETCTBUE MEKIY (haKTOPOM U
CMeEIlIEHUEM PaBHOBECHS I PEaKIuH,
YpaBHEHHUE KOTOPOM
CoHy(r)+Ha(r)«>CoHg(T) + Q
daxTop

A) TloBbIlIeHHE TaBICHUS

b) VBenuuenue remneparypsl

B) YBenuuenue konnentpaiun CoHy
I') Ymenbiienne konnentpauuu CoHg
1) Ilpumenenue kaTaau3aropa
IHonoxenne paBHOBeCHA

1) CmecTuTCs BIpaBo

2) CmecTuTCs BIEBO

3) He usmenurcs

OK 02

25.

CKopoCTh TOMOT€HHOM XUMUYECKOU PeaKInu
MPONOPIMOHATIFHA U3MEHEHUIO:

1) KOHILIEHTpaIMK BEIIECTBA B €IUHUILY
BPEMCHU;

2) Macchl BEIIECTBA B €AUHUIIE 00BEMA;

3) KoJIMYeCcTBa BEIIECTBA B €IMHUIIC 00BbEMA;
4) 00bpEMa BelecTBa B X0/1€ PEAKIIUH.

K 1.2

26.

Ckopoctb peakunu Fe(r ) + H2SO4 (p-p) = FESO4
o-p + H2 (n + Q moBbIcuTest npu

1) noHWKEHUU JTaBICHHUS

2) pa30aBJIeHUH pacTBOPa KUCIOTHI
3) MOHM)XEHUH TeMIIepaTyphbl

4) n3MenpYeHUH Kenes3a

OK 01

217.

Bri6epute TUI TUCTIEPCHOM CUCTEMBI, B KOTOPOU
pa3Mep 4acTHI] — MOJIEKYJIbl, HOHBI:

1) cycnenzus

2) TpyboamcIiepcHas cuctemMa

3) UCTUHHBIN pPacTBOP

K 1.2

28.

Conu BBICHIMX JKUPHBIX KHCIOT C YHUCIOM
yriepoHbix aToMoB Ci0-Cig —

1) MbLa;

2) Oenkw,

3) BUTAaMUHBI;

4) OCHOBaHUS.

OK 07




29.

Kak m3MeHsieTcst pacTBOPUMOCTh TBEPABIX
BELIECTB B BOJIE C MOBBIIIEHUEM TeMIIEPaTypPhl:
1) Bceraa ymeHbIaeTcs

2) Bcerja yBeJIIMUMBACTCS

3) He u3MeHseTCs

OK 02

30

Kakoe BemecTBo HCIONb3YIOTCS B BUJIC
(bu3HoIOrNYecKoro pacteopa’?

1) xnopua HaTpus
2) MeTaH
3)cnoxHbIE 3PUPHI
4) menoys

IIK 1.2

31.

BpemenHas keCTKOCTh BOJbI 00yCIIOBICHA
HaJIMYueM

1) runpoxkapOoHaTaMu KaibIUsl U MarHus

2) cynb(aTtaMu KaJabIusl ¥ Maprasia

3) xJ0puaaMu Kajablus U MEIU

4) xyopuaMu ¥ TUAPOKapOOHATaAMU KalbIUs U
Maraus

OK 07

32.

bensun npu noxape Henb3s TYHIUTh
1) Bonoii;

2)eCKOM;

3) IPOTHUBOMOKAPHBIM MOJOTHOM;
4)orHeTymurenem

OK 07

33.

Kaxkoit yrieBon conepurtcs B MOJIOKE
1) manbTO3a;

2) III0K034;

3) nakTo3a;

4) kpaxmai

OK 02




34.

Crioco0 OYUCTKH MUTHEBON BOJBI B OBITOBBIX
YCIIOBUSX:
1) oTcTanBaHue B Te€YEHHUE HECKOJIBKUX
4acoB
2) KumsueHue
3) mpuMEHEHHE CIIeIHABHBIX (PUIBTPOB
4) punbTpoBaHUE Yepe3 MACIO

OK 07

35

’KuBoTHBIE IPU JBIXaHUH MOTIIOLIAIOT U3
atmochepst Oy,

K kakoli yHKIMH )KMBBIX OPTaHU3MOB
OTHOCUTCS JTAaHHOE SIBJIeHUE?
1)oKkuCANTENEHO-BOCTAHOBUTEIHHAS;
2)0UOXUMUYECKas;

3) ra3oBasi;

4) KOHIICHTPUPOBAHHAS

OK 02

2 CEMECTP

TECTOBBIE BOITPOCBHI OTKPbBITOI'O THUIIA ITO

OBIIEOBPA30BATEJBHON YYEFHON JUCIHUILIAHE: «XUMUWS»

31.02.06 CromaTtosorusi npopuIaKTHYECKAs
Komnerennuu: OK 01, OK 02, OK 04, OK 07, 11K 1.2

Ne IIpaBuabHbBIH Coaeprxanue Bonpoca Komnerennusi | Bpemsi
oTBeT BBIIOJI
HeHHUsl
(MuH)
1. Teopust XUMUUECKOTO CTPOEHUS 1
OpPraHUYeCKHUX COeITMHEHNH ObLIa
CO3/aHa.............. OK 01
2. [TpuBenute Tpu npumepa OK 01 2
coeZIMHEeHuH ¢ o0uiel popmynoi
CnHZn
3. [TpuBenuTe CTPyKTypHYIO OK 01
dbopMyny renTuH-3 2




4, Kak Ha3kIBacTCS BEIIECTBO, OK 01
CTPYKTypHas (hopmyiia KOTOPOTo
CHj;
I
CH3;—- CH,- C —
CH;
I
CH; -
CH;
5. N3omepus- 310........ OK 01
6. VYkaxuTe BAJICHTHOCTD yIJIepoJia B OK 01
OPraHUYEeCKOW XUMHUHU
Bri6epuTte nuiinee coeuHEHUE:
7. 3TaHOJ, ITaHAIb, TUIICH
OK 04
8. HazoBuTe yrineBoaoposl,
KOTOPBIE BXOJIST C COCTaB OK 01
MPUPOIHOTO Ta3a
9. ['omonorn ornauyaroTCs JApyr OT
Ipyra......... OK 01
10. MHoroo6pa3ue opraHu4eckux
CcoeIMHEHUI 00yCIOBIEHO. ......
OK 01
11. HazoBuTe THIT peakinu, XapaKTePHBIX
JUTSL QJIKEHOB, 00YCIIOBIICHHBIX
HaJIMYMEM T-CBSI3U B MOJICKYJIaxX OK 02
12. Kaxk Ha3piBaetcs peakuus HoJaydeHust OK 02
Kay4yKOB
13. XJI0pHpOBaHKE MTPEAETBHBIX OK 02

YTIEBOIOPOIOB — 3TO IPUMEDP
peakKium.......




14.

CdopmymupyiiTe IpaBUiIo
MapkoBHHKOBa

OK 02

15.

C moMOIIbIO KaKOU PeaKiiiyu MOKHO
MOJTyYUTHh OSH30IT U3 alleTHICHA B
OJIHYy CTaJHI0

OK 01

16.

Kaxk Ha3bIBalOTCS OpraHn4ecKue
COCIMHEHUS, UMEIOLIUE
3aMKHYTYIO, HEOTKPBITYIO LIEIIb
aTOMOB

OK 01

17.

Kakoii kimacc opraHu4ecKux
COEIMHEHUN JAET pEeaKIUIo
«cepeOpsIHOTO» 3epKaia

OK 01

18.

Kaxk Ha3bIBaeTCa NpoayKT
TAAPOTALIMU 3TEHA

OK 01

19.

HazoBure k kakomy kjaccy
OpPraHUYECKUX COCAUHECHUN
OTHOCUTCS [NIHULIEPUH

K 1.2

20.

Peakiust mpucoeIMHEHUS BOJIBI
Ha3bIBACTCHA ........

OK 04

21.

IIpuBenuTe Ha3BaHMs CIELYHOLIUX
(YHKIIMOHANBHBIX TPYTIIL:

- OH,- COH, -COOH, NH;

OK 01

22.

Peaknus mexry kapOOHOBOM
KHCIIOTOHM M CITUPTOM , B PE3yJIbTaTe
KOTOpO¥ 00pa3yeTrcst CIIOKHBIH 3up
M BOJIa HA3LIBAETCH......

OK 04

23.

Kaxk B ObITY Ha3BIBAIOTCS CIIOJKHBIE
3(hUPHI TIUIEPUHA W BBICIITHX
KapOOHOBBIX KHUCIIOT?

K 1.2

24,

Kak Ha3pIBaeTCs Npouecc pasiosKeHus
yTIeBo0po10B He(pTH Ha OoJee
JIETy4ue BeUlecTBa

OK 02




25.

BriGepuTte 1Ba TUITHUX COCTUHCHUS
caxaposa, [eJIII0JI03a, MypaBbUHAS
KHUCJIOTa, KpaxMmal, TII0K03a, KayqyK

K 1.2

26.

B IIPOMBITIVICHHOCTH JXUIKNUE KUPBI
NEepeBOAAT B TBEPABIC AJId
MoJIy4YeHus.........

OK 04

217.

OMBLIEeHHE- ITO.....

OK 04

28.

KaxkoBa rimaBHast Onooruyeckast POJIb
TJIFOKO3BI B OpraHu3Me 4€JI0BECKaA

OK 04

29.

CKOpOCTh TOMOT'€HHOM
XUMHUYECKON peaKIuu
MPONOPIMOHATIbHA U3MEHEHHUIO:

OK 04

30.

HazoBure npusHaku,
XapaKTEepU3YIOIINE COCTOSHUE
XUMHUYECKOE PaBHOBECHE
pearupyomiei CHCTeMbI

OK 02

31.

Yro npoucxoaut ¢ 6eaKaMu npu
HarpeBaHumn?

OK 02

32.

HazoBure oprannueckue
BEILIECTBA, KOTOPHIE SBIISFOTCS
HWCTOYHUKOM SHEPTUU B OpraHU3Me

OK 02

33

Uro sBisgeTCS NPUYUHON
M30BITOYHOIO HAKOIUIEHUS
HUTPATOB B PACTEHUSX?

OK 02

34.

OK 07

35.

Kaxoit opranndeckuii ra3 siBisieTcs
OJIHOH U3 IPUYNH BOZHUKHOBEHHUS
napHuKoBoro 3¢ dexra?

OK 07




4, OueHo4YHbIE cpeacTsa pyoOesxxkHOrO (TeMaTH4YeCKOoro) KOHTPOJIA mno
0011e00pa3oBaTeIbHON JUCHUNINHE « XHMHSD)

PyOexxHplli (TeMaTHUeCKui) KOHTPOJIb O AMCIUIUIMHE «XUMUS» MPOBOJUTCS B
dbopMe mpoBepOUYHBIX PabOT MO pazfienaM OCHOBHOIO MOAYJSL Ha OTIENBbHBIX 3aHATHSIX,

KEHCOB.
Pa3nes 2. Xumnueckue peakinuu.

IIpoBepounas padora «CTpoeHue BenecTa u xumudeckue peakuun» (OK 01)

[TpoBepouHas paboTa COEpP>KUT YETHIPE BUJA 3aJaHUM:

1. 3apmaum Ha cOCTaBICHHE XUMUYCCKUX (POPMYII JIBYXaTOMHBIX COCAMHEHHH 1O
UX Ha3BaHHUIO.

2. 3ajauu Ha COCTABJICHHE YPAaBHCHUM PpEaKIWii: COCAWHEHUs, 3aMelICHHS,
pa3joxeHusi, OOMEHa M peakuWii C y4acTUEM KOMIUJIEKCHBIX COEIUHEHUH;
OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

3. 3agaHus Ha COCTABJICHHE MOJICKYISIPHBIX M HOHHBIX PEAKIUil THAPOJIH3a
coJiell, yCTaHOBJICHUE U3MEHEHHS KUCIOTHOCTHU CPEJIbI.

4. 3amaun Ha pacyeT KOJMYCCTBEHHBIX XapaKTEPHUCTUK [0 YPaBHEHHUSAM
XUMUYECKUX PEAKIMi: MAacCOBOW WJIM OOBEMHOM JIOJU BBIXOJA MPOJIYKTa pPEaKIUU
COCIMHEHUS OT TEOPETUYECKH BO3MOXKHOIO; OOBEMHBIX OTHOILICHUW Ta30B;
KOJIMUECTBEHHBIX XapaKTEPUCTHK HMCXOJTHBIX BEUIECTB U MPOJYKTOB PEAKIIMH;, MaCChl
(00BbeM, KOJIMYECTBO BEIECTBA) MPOJYKTa PEAKIUU, €CIH OJHO U3 BEIICCTB JaHO B
BH/JIE PACTBOPA C OIPEIEICHHON MaCCOBOM JI0JIEW pacTBOPEHHOTI'O BEIIECTBA.

1 BapuaHT 2 BapuaHT

1.  onumuTe ypaBHEHUs, ypaBHsITe, COCTaBbTE MOJIHbBIE M COKPAIICHHBIE
VOHHBIE YPaBHEHHSI.

Mg (N03 )2 + K3 PO, = Al Cl; + K3POy4 =
Ba (OH )2 + H3; PO, = Fe SO, + Naz PO4=
Zn Br, + H,SO3 = Mn Cl, + KOH =

2. JlomumuTe ypaBHEHUS U ONPENeIUTEe XapaKTePUCTUKU KK I0M XUMHUECKON
peaKIuH.

Na+ O, = Li+O,=
As+ 0O, = Se+0,=
3. HpOCTaBBTC CTCIICHU OKHCJICHHA 3JICMCHTOB B CIICAYIOIIHUX COCANHCHUAX.
Bi205, G&zOg, CC|4 HMnO, FeO, PbOQ, PC|5, HC|O4,
H,Cr,07, H,CrOy4, SNS,. XeF,
4, OHpeI[eJ'II/ITe TUII XUMHYECKOH CBSA3H B JaHHBIX BE€OICCTBAX, JOKAXUTEC OTOC
IIOMOIIIBIO CXEM.
KCl, Oz,PHg, Ag, C|2, NaBr, I, MgC|2, H,, SO,, Cu, Nal, F», Fe,
Na,O, Ni, CH,, A|, Ca (NOg)z Ca0, N,, Na, P,0s, BaSOq,, O3,
Sg, SO3. 1,07.
5. PaccraBbTe KOO PUIMECHTBI, ONPEIEIUTE THIT PEAKIIUH:
a) Mg + N2 -Mg3N2 a) C +Cr2 03— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 6) Na + H20 — NaOH+ H21

6. PaccunTars CTEEHU OKUCIIEHUS UI KaXKIOr0 DJIEMEHTA BBEIIECTBE



Fe(NO3)3 Ca (NOs3),
3. 3anmcatb (OpMYIIbI BEIIECTB:
A) cynabdun xenesa (1) B) cepnas kucmnora
A) cepHHUCTas KUCIIOTA 6) ruapokcua meau (1)

7. To ypasuenuro peakuuu CuCl2 +Mg —MgCl12 +Cu, BEIYHCIUTE KOITHYECTBO
BEIIIECTBA ME/IH, €CITHM B peakiuto ¢ xiopuaom menu (I1) Bcrynuno 480 r Maruus.

8. CocraBuTh ypaBHEHHE W ONIPEIEINTE TUI PEAKIIUH
A) cynbdat Oapus + cepHast KHUCIOTa b) consnas xucnora +
KapOOHAT KaJbIHs

Pa3znen 3. CTpoeHue U CBOIICTBA HEOPTraHMYECKHUX BelIECTB.
IIpoBepounasi padora «CBoiicTBa Heopranundeckux Bemecrs» (OK 01, OK 02)

[TpoBepouHas paboTa COIEPKUT TPU BUJA 3aJaHUN:

1. Bamaum Ha pacueT MaccoBOM goyid (Macchl) XHMHYECKOTO 3JIeMEHTa
(coenuHeHUs) B MOJIEKyJIe (CMeCH).

2. TlpakTHveckue 3aJaHus MO KIACCU(PHUKAIMU, HOMCHKIATYPE U XUMUYCCKUM
dbopMynaM HEOPraHMYECKHX BEIIECTB pPa3IMYHBIX KJIACCOB: OMNpEIeeHHE Kiacca
HEOPraHMYECKHUX  BELIECTB,  Ha3blBaTh  HEOPraHMYECKHE  COCOUHEHHUS IO
MEXyHAPOJIHON U TPUBHATILHOW HOMEHKIIATYPE 10 XUMHUECKUM (hopMyIIaMm.

3. 3agaHuss HA COCTABJICHHE YPaBHEHHH XHMHYECKUX PEAKIUH C ydacTHEM
IPOCTBIX U CJHOXHBIX HEOPraHMYECKHX BEIIECTB: OKCHIOB METAJJIOB, HEMETAJIOB U
aM(pOTEepHBIX JJIEMEHTOB; HEOPTraHMYECKUX KHUCIOT, OCHOBAHUU U  aM(OTEpHBIX
TUAPOKCUIOB, HEOPTaHMUYECKUX COJIEH, XapaKTepU3YIOUIMX HMX CBOMCTBA M CIIOCOOBI

MOJTYyYCHHUS.

1. YcraHoBuTE, K KaKOMY KJIacCy/TPYIIIE OTHOCATCS HEOpraHMYECKHE BEIIECTBa,
dopmyisl kKoTopbix ykazanbl CoO, HNO3; LiOH, H,S,03 Ha3oBuTE COeTHMHEHUS 1O
MEXIYHAPOJAHON U TPUBUAIBHON HOMEHKJIATYpeE.

2. CocrtaBuTh (POPMYIIBI COCTUHEHUI:

a) okcuaa yriepoaa( II) ,6) ruapokcuaa Menu, B) XJIOPOBOIOPOTHON KUCIOTHI, T)
cynbdara HaTpuUs

3. HammcaTh ypaBHEHHS] XUMHUECKUX PEAKIIHNA:

a) H,SO,+ Mg  6) Na, O +HBr B)SO;+ CaO r)CaCO3z+ HCI n) AlCI; + AgNO;
VYka3aTh Ha3BaHUS MPOAYKTOB PEAKILIHN.
4. PaccraBbTe KO (UIIMEHTHI B IPUBEACHHBIX HHKE CXeMaxX XUMHUYECKUX PEaKIH.
JlaiiTe XapaKTepUCTUKY Ka)KJIOM U3 YETBIPEX XUMHUECKUX PEAKIIMNA C TOUKU 3pEHUS
Pa3INYHBIX KJIacCU(UKAIU.
a. Ho + N, —NH3 1+ Q
6. AL + Fe,03 — AL,Oz +
Fe + QB. CaCO3 — CaO + CO,1 -
Q
r. NaOH + H,SO4 — Na,SO,4 + H,O + Q
5. I'openne ammuaka
4ANH3(r) + 302(r) = 2N2(1) + 6H20(x) +Q



ABJIACTCA

peakuuen

1) COEAMHEHHUS, KATATUTUYECKOM, SHIOTEPMUYECKOMN

2) 3aMEILeHM, KaTaTUTUIECKOM, SK30TEPMUIECKOMN

3) OKHCJIUTENBHO-BOCCTAHOBUTEIBHOM, HEKATATUTUUYECKOU, IK30TEPMHUYECKOU
4) o0OMeHa, HEeKaTaTMTUIYECKON, SHI0TEPMUIECKON

6. BerunciuTe MaccoByro 10110 cepedpa B okcujie cepedpa (Ag20)
Paszgean 4. CTpoeHue U CBOIICTBA OPraHNYeCKNX BelIeCTB.

IIpoBepounasi padora «CTpoeHne u cBoiicTBa opranmyeckux Bemecrs» (OK 01,
OK 02)

[To uroram uszydenus paszzaena 4 odyqarommuecs OyIyT CIOCOOHBI:

- ONpEeneNsATh NPUHAMIEKHOCTh BEIIECTB K PA3JIMYHBIM KilaccaM
OPraHUYECKUX COCIMHEHUI; TOMOJIOTH U U30MEPBI;

- Ha3bIBaThb M3YYEHHBIC BEIIECTBA IO «TPUBHAIBHON» WM MEXKIYHAPOIHON
HOMEHKJIaTypE;

- XapaKTepU30BaTh CTPOCHUE U XMMUYECKUE CBOKMCTBA U3Y4YEHHBIX
OPraHUYECKUX COCUHECHUM;

- OOBSCHATH 3aBUCHUMOCTh CBOMCTB OPraHMYECKUX BEIIECTB OT UX COCTaBa U

CTPOCHHUS;
- HOPOBOAUTH BBIYHUCIICHHA 10 XUMHWYCCKUM Q)opMyﬂaM " YpPaBHCHUAM.

TemaTuueckuil KOHTpPOJIb OCYLIECTBISETCd MeToaoM TectupoBanus (I) wim B
(dbopMe nMCbMEHHON pabOoThI, BKIIOYAOILEH IpakTuueckue 3aganus u 3aaaqu (II).

1. BemectBo, cocTaB  KOTOpPOTO  BBIPOKCH  MOJICKYJISIPHOM
bopmynoit C3Hs, oTHOCHTCS K KI1acCy:
1) Apensi 2) aJKaHbI
3) AunkeHbl 4)aJIKUHBI
2. Hassanue BemectBa, popmyna koroporo: CH3-CH(CH3)-CH,-CH,-OH
A) Oyranon-2 b) mnenranon-2
B) 2-merun6yranon-4 r) 3-meTunodyranon-1

3. BemectBo, nmeromiee popmyny CH,=CH;, HazbiBaeTcs:
1) Tomyon
2) OTHIEH
3) ruepuH
4) npomaHoI

4. BemecTBo, Ha3BaHKE KOTOPOTO MPOMHOHOBAS KUCIOTA, UMeeT (hopMyIy:
1) C2H50H
2) (CM2NH
3) CH3-CH2-COOH
4) C3HI90OH
[ ankaHOB XapaKTepHA peaKIysi:
1) mnpucoeaunenus H2
2) XJOpUPOBAHUS Ha CBETY
3) obGecuBeunBanus pactBopa KMnO4
4) monMMepu3aIuu

5. MeTaHo1 pearupyer c:
1) wnarpuem



2) Bomoit
3) Bomopomom
4) wmeraHoM

6. VYKcycHas KUCa0Ta BCTYIAET B PEAKIIUIO C:
1) AgNO3
2) NaCl
3) Na2CO3
4) H20

7. BepHsbl 1 yTBEpKACHUS:
A. AMUHBI IPOSBIISIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHUCIIOTHI IPOSBIIAIOT TOJBKO OCHOBHBIE CBOMCTBA
1) BepHO TOIBKO A
2) BepHO TONBKO b
3) BepHBI 002 YTBEPIKACHUS
4) HEeBEepHO HU OHO U3 YTBEPXKICHHUII

8. VYpasuenne xumuueckoit peakunu C2H6+CI2*C2HS5CI+HCI sBnsietcs:
1) peakmumei 3aMeneH s, TPOTEKAIOIIEH M0 paTUKATLHOMY MEXaHU3MY
2) peakiuei MpUCOeIUHEHHS, TPOTEKAIOIICH 10 PaUKaIbHOMY MEXaHU3MY
3) peakieli 3aMeNICHUs, TPOTEKAIOMICH MO0 HOHHOMY MEXaHHU3MY
4) peakuuei MPUCOCAUHECHUS, TIPOTEKAIOIICH 110 HOHHOMY MEXaHU3MY

9. B peaxuuto «cepedpsHOTO 3epKana» (¢ aMMUA4YHbIM pacTBOPOM OKCUAA
cepebpa) BCTymaer:
1) oraHon
2) TIIOKO3a

3) rmunepuH
4) kpaxmain
10. YcTaHOBUTE COOTBETCTBUE MEXIY Ha3BaHHWEM BEIIECTBA U KJIIACCOM
(rpynmoii) opraHMueCcKUX COEAMHEHUH, K KOTOPOMY(-0ii) OHO IPUHAJJIEIKUT.
Hazpanue
BelecTBa A)
CH3COOH
b) CH3-CH2-CH3
B) CH,=CH-
CH,-CH3T') CHs-
CH,-OH
Kiacc oprannyeckux coeiMHeHHI
1) oaHOATOMHBIE CIIUPTHI
2) yIIEBOJIBI
3) KapOOHOBBIE KUCIIOTHI
4) apomaTHyYecKHe yriIeBOI0POIbI

5) HempenenbHBIC YTIEBOIOPO/IBI
6) npeneNbHBIC YIIICBOIOPOIBI

11. B cxeme npeBpartieHuit
15000C  xat +Br;
CH4 X1 OeH3on Xs

BelllECTBAMU X1 U X2 COOTBETCTBEHHO
SIBIIIOTCH:

1) ameruien



2) OTHIEH

3) ©OpombeH3oa
4) xmopbeH30

5) denon

6) nuKIOTeKcaH

12.  Ompenenure MONEKY/IsIpHYIO (opMyiTy BeliecTBa, cojiepxamiero 37,5%
yriepona, 50% xucnopoga u 12,5% Bomopoaa. OTHOCUTENbHAS TJIOTHOCTh

apoB ATOrO BEUIeCTBa 110 BOJIOPOAY paBHa 16.

1) CH30OH
2) C2H50H
3) HCOOH
4) C6H50H

13. CkousbKO JIUTPOB BOJOpo/Ia motpedyerces st oopasoBanust 10,2 T 3STHIOBOTO

CIIMpTa U3 aleTalbJACTH A, €CIIM BBIXOJI MPOAYKTa peakiuu cocrapisier 80%7?
1) 6,21
2) 3,1n
3) 12,750
4) 11,2

111. OIMCAHHUE OPTAHU3AIIMU OLUEHUBAHUS U TIPABUJI OIIPEJIEJIEHUSA
PE3YJIbTATOB OHEHUBAHMUSI.

YpoBeHb MOJATOTOBKH O0YYArOIIUXCS 10 YIeOHOM TUCIMILIMHE OICHUBACTCS B Oauiax:

«5» («OTIHIHOY), «4» («xoporioy), «3» («yIOBIETBOPUTEIHHOY), «@»
(«HEYTOBIIETBOPUTEIIEHOY).
OneHka «omauuno» - OOydYAIONIMACS TOKAa3bIBAaCT TIIOJNIHBIE M TIYOOKHE 3HAHUS

MPOTPaMMHOTO MaTepHaa, JJOTUYHO ¥ apryMEHTHPOBAHO OTBEYAET Ha IMOCTaBJICHHBIN BOIIPOC, a
TaKXe JOTOJHUTEIbHBIE BOIPOCHI, IMMOKA3bIBAET BBICOKHH YPOBEHb TEOPETHUECKUX 3HAHWH.
[IpaxTHueckyro yacTs BoinoaHseT Ha 100%.

OueHka «xopouio» - OOyJarOUIMHCS IOKa3bIBaeT ITyOOKHE 3HAHUS IPOTrPaMMHOTO
Marepuala, TpaMOTHO €ro M3JIaraer, JOCTaTOYHO IMOJHO OTBEYAeT Ha MOCTABJIECHHBIH BOIPOC U
JIOTIOJTHATENBHBIE BOMPOCH, YMENo (QOpMYyITUpyeT BBIBOABL. B Toke BpeMsi TpU OTBETe
JIOITyCKaeT HECYIIeCTBEHHbIC TOTpeITHOCTH. [IpakTiueckyto yacTh BoimonHseT Ha 90%-80%.

OneHka «yoosnemeopumenvHoy - O0ydyalOIIMHCS MOKa3bIBaeT JOCTaTOYHBIE, HO HE
riIyOOKHMe 3HaHUSI MPOrPaMMHOIO MaTepHaja; IpPU OTBETE HE JOITyCKaeT IPyOBIX OMIMOOK WM
NPOTHBOpPEYNH, OOHAKO B (HOPMYJIMPOBAHMHM OTBETa OTCYTCTBYET JMAOJDKHAS CBSI3b MEXIY
aHaJM30M, apryMeHTaluuedl W BbIBoJaMH. [l momydeHHs NpaBUIIBHOTO OTBETa Tpedyercs
yTouHstomue Bonpockl. [Ipaktuueckyro gacte BoimonnseT Ha 70%-60%.

OueHka «Hey0osnemeopumenbHo» - 00yqaroIuiics MoKa3bIBacT HEJAOCTATOUHbIE 3HAHUS
IpPOrpaMMHOI0 MaTepuasa, He ClIocOOeH apryMEeHTHPOBAHO M MOCJIEI0BATENIBHO €ro U3JaraTh,
JIOITyCKaeTcsl rpyOble OMMOKH B OTBETaX, HENPAaBHJILHO OTBEYAECT HA MOCTABJIECHHBII BONPOC WK
3aTpyAHseTcs ¢ 0TBeToM. [IpakTiHuecKyro 4acTh BhIONIHSAET Ha MeHee 50%.

DK3aMeH 1Mo y4eOHOW JHMCHUIUIMHE MPOBOJUTCS B TEPHOJ] SK3aMEHAIIMOHHBIX CECCUH,
YCTaHOBJICHHBIX KaJCHIAPHBIM YIeOHBIM IpadKoM. JK3aMeH MPUHUMAETCS TIPEToaBaTelsIMHU,
KOTOpbIE IPOBOIVIIHN 3aHSTHS 10 JAHHOW Y4eOHOU TUCIIUTUINHE

V. KOMIUIEKT OIEHOYHbIX CPEJACTB JJIA 9K3AMEHA
OBIIEOBPA30OBATEJIBHOM YYEBHOM JUCHUILIMHE: «XUMMSI»

o

Koa u HanMeHOoBaHMe (popMUpPYyeMbIX KOMIIETEeHIM I Kpurepuu ouenku




OK 01. Beibupats cioco0sbl perieHus 3aaa4 npodheccuoHaIbHOMU
AEATeNbHOCTH IPUMEHHUTENIBHO K PAa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPECTBA ITIOMCKA, aHAJIN3A U
MHTEpIIpEeTalyy HHPOPMAINH, 1 HHPOPMAIIMOHHBIE TEXHOJIOTHU
JJIA BBITIOJIHCHUS 3a4a4 HpO(i)eCCI/IOHaJIBHOI;'I ACATCIBbHOCTH

OK 07. CozneiicTBOBaTh COXpPAHEHUIO OKPYKAOUIEH CPEIbI,
pecypcocOepeReHNI0, IPUMEHSTh 3HaHUS 00 U3MEHEHUH
KJIMMAaTa, MPUHIMUIIBI OEPEKITUBOTO MPOU3BOACTBA, I3P(HEKTUBHO
JICCTBOBATh B UPE3BBIYANHBIX CUTYALIUSAX

I1IK 1.2 BersaBasaTe hakTopbl pucKa BOZHUKHOBEHUS

Kpurepun onenuBanus:
-YPOBEHb OCBOCHHS CTY/ICHTOM
Mmarepuara, mpeaycMOTPEHHOTO
y4eOHOM
MPOrpaMMOH 110 yueOHOH
JCLIUTIIIVHE;

-T€OPETUYECKHE 3HaHUS TIPH
BBINIOJIHEHHUH MPAKTUYECKUX
3a1a4;

-ypOBEHb 0OOCHOBAaHHOCTH,

CTOMATOJIOTHYECKUX 3a00J1eBaHUI YCTKOCTH, KPAaTKOCTH U3JI0KCHUA

OTBETa NP COOITIOICHUH
HPUHIIKIIA TOJHOTHI €0
COZIepIKaHUSI.

Yc10BUS BBITIOJTHEHUS 3a/1aHUS

1. MecTo BbINOIHEHUS 3a/1aHuUs: KAOUHET XUMUU

2. MakcuMainbHOE BpeMsl BBIIIOJIHEHU 3aaHusi: 60 MUHYT

3. Bbl MoxeTe BOCIOJIb30BaThCS: [Tepuonuueckas cucremMa XxuMudeckux snemeHtoB JI.U.
Menzeneesa, TabaMIla paCTBOPUMOCTH, PSIJT AKTUBHOCTH METAJIJIOB

IK3AMEHALINOHHBIE BOITPOCHI

1. Tpenmer u 3amaun xumud. OCHOBHBIC TIOHATHS XUMHHM (XUMHYCCKHHA JJIEMEHT, aToM,
MoJIeKyJia, BelecTBo, amiotponus). (OK 01)

2. OCHOBHBIC 3aKOHBI XMMHUH (3aKOH TIOCTOSTHCTBA COCTaBa BEIIECTBA, 3aKOH ABOTaJpo, 3aKOH
COXpaHEHHsI MacChl BEIECTBa, nepuoarnueckuii 3akon J[.M. Menaeneesa). (OK 01)

3. Crpoenue Ilepuomnyeckoit cuctembl xumuueckux osnemeHtoB JI.M. Menzeneesa,
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB B cUCTeME U ee 3HaueHue. CTpoeHne aroma XMMHUYECKOTO
snemenTa. [IpuBectu npumep Ha snemeHTax 1-3 mepuoaa [ICXD JI.U. Menaeneesa. (OK 02)

4. Crpoenue Ilepmonnueckoit cucrembl xumuueckux osnemeHtoB J.M. Menneneesa,
3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB B CUCTEME U ee 3HaueHue. CTpoeHne aToMa XMMHUYECKOTro
snemenTa. [IpuBectu npumep Ha sneMenTax 1-3 nepuona [ICXD JI.M. Menneneesa. (OK 02)

5. CocraB u cTpoeHHE BellecTBa. Xumuueckas ¢(opmyna. OTHocuTenbHass aroMHas U
MOJIeKyJIsipHass Macca. MaccoBas A0Ji1 3J€MEHTAa B XMMHUYECKOM COEIUHEHUHU. BblumcinTh
MacCOBYIO JIOJIO JIEMEHTOB B coeuHeHuH (110 BeIOopy yuntens). (OK 01)

6. AJIOTpONHs HEOPTaHUYECKUX COSTUHEHHH Ha mpuMepe yriepona u kucnopoaa. (OK 01)

7. Tumbel XuMu4ecKkol CBs3M (MOHHAs, KOBAJIEHTHAs, METAJUIMYECKas, BOJOPOIHAS), MEXaHU3M
00pa30BaHusl, CBOMCTBA BEIIECTB C PA3IMYHBIMM XUMHUYECKUMH CBs3AMHU. IlpuBectn mpumep
cxeMbl 00pa3oBaHus Kaxaoro tuna cesasu. (OK 01)

8. Kraccuukanmm XUMHYECKUX peakiuil (110 KOJUYECTBY M COCTaBYy PEareHTOB M MPOJIYKTOB
peaKkuMy, IO H3MEHEHHIO CTENEeHM OKHUCICHHS, HO TeIuIoBOoMY OJ(¢eKTy, M0 HaJIHUYUIO
KaTajau3aTopa, o (a3oBoMy COCTOSHUIO M T.1.). [IpuBecTu mpumepsl ypaBHEHUH peakIMil K
kax o knaccuduranuu. (OK 01)

9. OKHCIHTENBHO-BOCCTAaHOBHUTENBHBIE PEaKIiH (Ha MPUMEpEe B3aUMOJCHCTBUSI AFOMHHHUS C
OKCHJaMHU HEKOTOPBIX METAIJIOB , KOHIIEHTPHPOBAHHOM a30THOW KUCIOTHI ¢ Meabio). (OK 02)

10. OcHOBHBIE TOJIOKEHUSI TEOPHU SJICKTPOJMTHYECKOH aucconuanuu (popMyIHpOBKa M HUX
cymHocTh). (OK 01)



11. Metamner (monoxenne B [ICXD J[.M. MengeneeBa, crpoeHue aroma, (U3HUYECKUE H
XUMHUYECKHE CBOMCTBA, mpuMeHeHue). [IpuBectu nmpumepbl XUMUYECKUX PEeaKIUil METauIOB Ha
KOHKPETHBIX TpuMepax (ypaBHEHHUs 3alucaTb B MOJIEKYJISpHOM W HOHHOM Buje). CriiaBbl
(Busl, ux npumerenue). (OK 07)

12. CiocoObl mony4eHuss MeTaioB (0OIIMe STambl MPOU3BOJCTBA, BHIBI METAUIYPTHU C
npumepamu). Kopposus MetanioB (MOHSATHE, BUIBI KOPPO3UH U CIIOCOOBI 3aIIUTHI OT KOPPO3HH).
(OK 07)

13. Oxcunpl (OHATHE «OKCHIIBI», MX CBOMCTBAa M 3HAUYEHHUE). 3amucaTh YpaBHEHHs PEakUuil B
WMOHHOM BHJIE, MOATBEp XK Iaronre cBoiicta okcuaoB. (OK 02)

14. Kucnotrsl B CBETE TEOPUHU DJICKTPOIUTHUECKOM TUCCOIMAIUU (IIOHATHUE «KHUCIOTBI», UX
CBOMCTBAa W 3HAYCHHE). 3amucaTh YpaBHEHUS PEaKIUid B HMOHHOM BHJE, IOJTBEPIKIAIONINE
cBoiicta kuciot. (OK 02)

15. OcHoBaHusi B CBETE TEOPUH DJICKTPOIUTHUECKON NUCCOIMALNU (TIOHATUE «OCHOBAHUS», UX
CBOIWCTBA W 3HAYCHHWE). 3amucaTh ypPaBHCHUs PEAKIMii B WOHHOM BHJE, MOATBEPIKIAFOIINE
cBoicTBa ocHoBanui. .(OK 02)

16. Conu B cBETE TEOPHHU ICKTPOIMTUUECKON JUCCOIMAIMU (IOHIATHE «COJIH», UX CBOWCTBA U
3HaYeHHEe). 3alucarh YpaBHEHHUS peakluii B HMOHHOM BHJE, ITOATBEPKIAIOIINE CBOMCTBA
cosneit.(OK 01)

17. Hemeraimer (monoxenne B [ICXD JI.M. MenneneeBa, cTpocHHE aroma, (U3HYECKHE H
XMMHYECKHE CBOICTBa, mpuMeHeHue). [IpuBecTn mpuMepsl XUMUYECKUX PEaKIUi HEMETaJluIoOB
Ha KOHKPETHBIX IIpUMepax (ypaBHEHUS 3allicaTh B MOJIEKYJIIpHOM U HOHHOM Buzae). (OKO07)

18. Conm, ux CBOWCTBa, B3aMMOJCHCTBHE METAJJIaMH, KHCIIOTAMH, MIEIOYaMH, APYT C APYTOM C
y4eTOM OCOOEHHOCTEH peakluil OKHCIUTEIbHO-BOCTAHOBUTEIBHOTO U HMOHHOro obmeHa. (OK
01)

19. Dnexponus.(OK 07)

20. Teopus cTpoeHMs opraHuyeckux coeauHeHuil A.M. BytiepoBa (Ipeanochbulku CO3AaHMS,
MIOJIOKEHHSI TEOPUH U MX MOSICHEHHE C IPUMepaMu, ee 3HaYeHue ist pazutus xumun).(OK 02)

21. 3oMepus opranudeckux coenurenuit u ee suasl. (OK 01)

22. IlpenenpHble yriieBO0PO/bl, 0011as GopMyia, 1 XMMUYECKOE CTPOEHHE FTOMOJIOTOB JTaHHOTO
psna .CpoiictBo u npuMeHenue Metana. (OK 01)

23. HenpenenbHble YIIIEBOAOPOIBI psifia dTHIEHA, oOmas gopmyna U XUMHUYECKOE CTPOCHHE
rOMOJIOTOB JJAHHOTO Psijia, CBOMCTBO U npuMenenue stieHa. (OK 01)

24. AikeHBI W aJKWHBI (COCTaB, CTPOCHHWE, HW30MEpHs, HOMEHKJIATypa, QU3NYCCKUE W
XMMHYECKHE CBOMCTBA, CIT0cOOBI ToyueHue, npumerenue). (OK 01)

25. Ankanuensl. HaTypanbHBIE M CHHTETHUYECKHMH KaydyKH(COCTaB, CTPOCHHE, H30MEpus,
HOMEHKJIaTypa, GU3NYecKue U XUMHUECKUEe CBOMWCTBA, CIIOCOObI MmonyyeHue, npuMmenenue). (OK
01)

26. ATIETHIICH-TIPEJICTABUTENb YTIIEBOAOPOAOB C TPOHHOW CBs3pI0 B MoJsekyie. CBOWCTBO,
nojiydeHue u npumenenue aneruiena. (OK 01)

27. TIpupoHBIe UCTOYHUKHU YTIICBOJOPOJIOB: Ta3, HEPTh, KAMEHHBIA YroJlb U WX MPAKTHYECKOE
ucnonb3oBanue.(OK 07)

28. ApomaTtuyecknue  yriaeBogopoiasl. beHson, cTpykTypHas (GopMmyia M [OJyYeHHE.
[Mpumenenne 6en3ona u ero romosoros. (OK 01)



29. KapOoHOBBIE KHCIIOTHI (COCTaB, CTPOCHHE, H30MEpHs, HOMEHKIaTypa, (HU3UYECKue u
XHMHYECKHE CBOMCTBA, CITOCOOKI monryueHue, mpumerenue). (OK 01)

30. IIpenenbHbIE OJTHOATOMHBIC CIIUPTHI, UX CTPOCHHE M CBOWCTBA. [lomydeHre M mpUMEHEHUE
stuioBoro crmpra.(OK 07)

31. Anbjierupl, UX XUMHYIECKOE CTPOCHUE U CBOICTBA. [loydeHue, MPUMEHEHHE MYPaBbUHOTO
U ykcycHoro anpaerunoB. (OK 01)

32. Cnoskubie 3¢upsi( crocoOsl monydeHus, cBoicrsa, npumenenue) (OK 01)

33. A3oTcoepiKalie OpraHuvecKUe COCIMHEHHS — aMUHbBI, aMUHOKHCIIOTHI, OCNIKH (COCTaB,
CTpOCHHE, H30MEpHs, HOMEHKIATypa, (HU3UYEeCKHe H XUMHUYECKHE CBOHCTBA, CIIOCOOBI
noaydenue, npumenenue). (OK 01)

34. benku kak ouonoiuMepsbl. CBoicTBa 1 Onosiorndeckue ¢pynkuuu oenkos. (OK 02)

35. YrneBoasl (cocTaB, CTpOEHHE, H30MEpHs, HOMEHKIATypa, (HU3UYEeCKHe MU XHUMHUYECKHE
CBOMCTBA, cr1oco0bl mosryuenue, npumenenue). (OK 02)

36. Kpaxmai, HaX0K/JICHHE B IIPUPOJIC, PAKTHUECKOE 3HaYeHUE, riuaposn3 kpaxmaia. (OK 02)
37. XKupsl. Mbuta. (OK 07)

38. CkopocTh XUMUYECKON peakiuu, (pakTopshl, BIHUSIONINE HA CKOPOCTh XMMHUYECKON peakluu.
XUMHYECKOE paBHOBECHE M CIOCOOBI ero cMmemeHus. [IpuBecTu nmpuMep crnocoOOB CMEIIECHUs
XMMHYECKOTO paBHOBECHS Ha peakiuu cuHTe3a ammuaka. (OK 02)

39. Xumunueckoe paBHoBecue. [Ipuniun Jle-Illarense. (OK 02)
40. PactBopsl. PacTBopenue. MaccoBast 1oiist pacTBOpeHHOro BeniecTa B pactope. (I1K 1.2)

41. JlucriepcHble CHCTEMBI: COCTaB, KiIacCU(UKALUK, MPUMEPHl BEILECTB, CBOWCTBA BEIIECTB,
3Ha4YeHHE B MpHUpoJe U xu3Hu yenoseka. (I1K 1.2)

42. XKectkocTh BOJbI, €€ BUJbI U MCTOABI OIPCACICHUS. yCTpaHeHI/Ie BpeMeHHOﬁ KCECTKOCTHU

6LITOBLIMI/I U XUMHUYCCKUMU CHOCO6aMI/I. CHOCO6BI YCTPAHCHUA MOCTOSHHOU KECTKOCTH. (HK
1.2)

3AJIAUYN
1. 3amava: Kakoe KOIMYECTBO BEIIECTBA THJPOKCHAA Kaius MOTpedyeTcs s TOJHON
HerTpanmmzaiuu 0,3 MOJIb CEpOBOIOPOTHON KUCTOTHI?

2. 3agada: ompenenuTe Maccy kapOoHaTa MarHusi, MPOPEarupoBaBIIETO C COJSHOW KHUCIOTOM,
€CJIM TPHU 3TOM TosiydeHo 8,96 1 okcuna yrieponaa (IV), uro cocrasmisier 80% OT TeopeTHUECKH
BO3MOYKHOT'O BBIXO/a.

3. Bamava: ompenenure Maccy KapOOHaTa MarHus, MPOPEardpoBAaBILETrO C COJISHOM KHUCIOTOH,
€CJIM TIpU 3TOM noydeHo 8,96 1 okcuaa yriaepoaa (IV), uro coctauser 80% OT TeopeTHuecKku
BO3MOYKHOT'O BBIXO/Ia.

4. 3amaya: mpu cropaHMM aMMHUaka B M30BITKE KHCIOpoJa oOpa3oBajcs a30T M BOASHOW map.
Paccuuraiite cymmapHblii 00beM (H. y.) HIPOAYKTOB, €ClM B peakuuio Bcrynwio 12,35 1
aMMHaKa

5. 3anucaTe ypaBHEHHS] B MOHHOM BUJIE:
A) KOH (p) + HCI (p) =

B) CaO (okcun) + HNO;3 (p) =
B) Mg(OH); (1) + H3PO4 (p) =



6. 3amava: mpu cropanuu 2,3 T BemectBa obpasyercs 4,4 r okcuna yriepoga (IV) u 2,7 ¢
BOJIbI. [[TIOTHOCTH MapoB 3TOro BEMIECTBA MO BO3AYXY paBHa 1,59. Onpenenure MOJEKYISPHYIO
(dbopMyITy TaHHOTO BEIECTBA

7. 3apgada: okcuj Kaiblus Maccod 14 T B3aUMOJEWUCTBYET C pacTBOPOM, coaepkamum 35 r
a30THOM KUCIOTHL. OnpenenuTe Maccy MoJyurBIICHCS COJH.

8. 3amaua: [Ipu neicTBUU LIMHKA HA COJISIHYIO KHCJIOTY OBUIO MOJIy4YeHO ST. Bogopoaa. CKOJIbKO
IpaMMOB ITUHKA BCTYITHJIO B PEAKIIUU

9. 3anucaTh ypaBHEHUE B MOHHOM BUJIC:
A) Alx(SO4)s (p) + BaCl, (p) =

B) Fe(OH)s (1) + H3POq4 (p) =

B) K5S + HCI=

10. 3agaua: onpeaenuTe Maccy Coiu, KoTopas oOpa3yercs mpu B3aumoaeicTsuu 245 r 20% -Hou
CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, IIPU YCIOBHH, YTO OHM BCTYIWJIHM B PEAKIIUIO TOTHOCTHIO

11. 3apaya. Onpenenute maccy Boabl B 250 r 10%-Horo pactBopa XJ1opHuaa HaTpus
12. 3anucaTth ypaBHEHHE B HIOHHOM BUJIE:

A) Na;CO3 + HNO;3 =

B) K,CO3 + H,SO4 =

B) FeCl; + NaOH =

13. 3agaua: razoBas cmech coaepkuT 12 1 NHsz, 5 1 N u 3 1 Hp, usmepeHusix npu H.y.
PaccuuTarh 00bEMHBIC JOJIH T'a30B B 3TOM CMECH U €€ CPETHIOI MOJISIPHYIO Macc.

14. YpaBHATh ypaBHEHUSI XUMUYECKOM peakluu METOJOM IEKTPOHHOIO OajlaHca:

A) HCIl + MnO,—* Cl; + MnCl; + H,0

B) H,S + KMnO4 + H,SOs—* S + MnSO4 + K3SO4 + Hy

15. 3agaua: kakoil 00beM THIIEHA MTOJYYUTCS IPU AETHApaTalluy 3TaHoia Maccoit 32,2 r?

16. 3amauva: mpu B3auMojeicTBUU 1,8 T amOMHHUS C KHUCJIOPOJIOM BbiAenuioch 54,7 kJlx
TEIUIOTHL. Beruncinte TermnoBoit 23 et peakiuu.

17. 3apmaua: razosas cMmech coxepxkut 12 1 NH3, 5 1 N2 u 3 1 H2, usmepeHHbIX Ipu H.y.
Paccunrtarh 00beMHBIE JTOJIM TA30B B 3TOM CMECH U €€ CPEIHIO MOJISIPHYIO Maccy.

18. 3amayva: [Ipu neificTBUM IIMHKA HA COJISTHYIO KUCIIOTY ObUIO MOJIydeHo ST. Bojiopoja. CKOIbKO
rPaMMOB IIUHKA BCTYIUJIO B PEAKIMH.

19. 3apmaya: razoBas cmech cojepxkuT 12 1 NH3, 5 1 N2 u 3 01 H2, usmepeHHbIX npu
H.y.Paccuntars 00beMHBIE 10JIU Ta30B B 3TOM CMECH U €€ CPEAHIOI0 MOJIIPHYIO Maccy.

20. 3amaya. Onpenenure MWIOTHOCTh aMMHUAKa 1O BOJOPOAY U BO3YXY.

21. 3amaya: paccuMTaiTe MacCOBYIO JIOJTFO Mapraniia B okcuze mapranmna (VII).

OBPA3EL]
3K3AMEHAHI/IOHHBH>T BUJIET Ne 1



1. [Ipeamer u 3agaun xumuu. OCHOBHBIE MOHATHS XUMHUH (XMUMHUYECKHUI 3JIEMEHT, aToM,
MOJIEKYJa, BEIIeCTBO, ajioTponusi). OCHOBHBIE 3aKOHBI XMMHUHU (3aKOH IOCTOSIHCTBA COCTaBa
BEILIECTBA, 3aKOH ABOTajJpo, 3aKOH COXPAaHEHHUS MacChl BEUIECTBa, nepuoanyueckuii 3axon .M.
Menneneena).

2. [IpenensHbIe yrieBogopoabl, oOmas ¢opmyna, ¥ XUMHYECKOE CTPOEHHUE TOMOJIOTOB
naHHoro psaa .CBOWCTBO U IPUMEHEHHUE METaHa.

3. 3amava: Kakoe KOJHMYECTBO BEUIECTBA THAPOKCHIA KallUsl MOTpPeOyeTcst Ui IOJHOM
HerTpanuzanuu 0,3 MOJIb CEPOBOIOPOTHON KUCIOTHI?



