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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBbHON YYEFHOU JUCHUILIAHBI

OV .07 «<XUMMUS»

1.1. MecTo AMCUUIIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/bHOIl MporpaMmbl:
OOmeobOpa3oBaTesibHass  yueOHasl JUCHUIUIMHA «XUMUS»  SBISACTCS  OO0SI3aTCIIBHON  YacThIO
o0m1eoOpa3oBaTebHOTO IMKJIA 00pa3oBaTeibHOM mporpamMMel B cooTBeTctBHM ¢ DPI'OC mo
cnerranbHOCTH 13.02.07 DnekTpocHabkeHue (1o 0TpacisaMm).

1.2. He.]'lb U INIAHUPYEMBIE PE3YyJbTAaThbl OCBOCHUA JUCHUIIJIUHDBI:

1.2.1. llean 001e00pa3oBaTeIbHOI YUeOHOH TUCIUTIIMHBI

Henp muctumianHbl «XUMUSD»: (GOPMHUPOBAHUE y OOYJAIOIIUXCS TPEICTABICHUS O XUMHUYECKOU
COCTABJISIONIEH €CTECTBEHHO-HAYIHOW KapTHHBI MUPA KaK OCHOBBI IPUHSTHS PELICHUN B )KU3HEHHBIX
Y TIPOM3BO/ICTBEHHBIX CUTYAIMSIX, OTBETCTBEHHOTO MOBEICHHSI B IPUPOIHOM Cpejie.

3agauu AMCUMIINHBI:

1) copMHUpOBATh MOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUIECKUX IPOIIECCOB U SIBICHHIH
B OKpYKaloliel cpese, MEeJOCTHON HaydHOW KapTUHBI MHUpA, B3aMMOCBSI3M M B3aMMO3aBUCHMOCTH
€CTECTBEHHBIX HAYK;

2 Pa3BUTh YMEHUS COCTABIISITH (OPMYIIbl HEOPraHUYECKUX U OPIaHUYECKUX BEIIECTB, YpaBHEHUS
XUMHUYECKUX peaKiui, OOBSICHATh HMX CMBICH, HWHTEPIPETUPOBATh PE3YIbTAaThl XUMHUYECKHX
JKCIIEpUMEHTOB,

3) cdopmupoBaTh HaBBIKM TPOBEACHUS TPOCTEHIINX XUMHUYECKUX OKCIICPUMEHTATBHBIX
Hccaea0BaHuM ¢ COOMIOIEHHEM MpaBHiI 0€30MacHOT0 OOpaIleHusT ¢ BEUECTBAMH U J1aOOPaTOPHBIM
000pyI0BaHHEM;

4) pa3BUTh YMEHUS HCIOJH30BaTh HH(DOPMAIMIO XHMHUYECKOTO XapakTepa W3 pPa3IUYHBIX
HUCTOYHUKOB;

5) cdhopmupoBaTh  yYMEHHS ~ MPOTHO3MPOBATH  TOCIEACTBHS ~ CBOCH  JEATEIBHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIECCOB;

6) copMupOBaTH MOHMMAHUE 3HAYMMOCTH JOCTIKEHUI XUMUYCCKONH HAYKN U TEXHOJIOTUHN JIIs
Pa3BUTHS COIMATBHON U IPOU3BOJICTBEHHOM Cdep.

1.2.2. IlnanupyeMble pe3yJibTaThbl OCBOEHHSI 0011e00pa30BaTe/bHOM YUeOHO AUCHHUILUIMHBI B
coorBercTBMHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AUCHUIUINHA UMeeT npu popmupoBanuu U pazsutuud OK u 1K



Kox u HamMeHOBaHuUe
¢GopmMupyeMbIX KOMIIETEHUH I

HJIaHI/IpyeMLIe pe3yJbTaThbl OCBOCHUA TUCHUIIJINHBI

Oomue

Z[I/ICIII/II[J'[I/IHaprIe

OK 01. Berbupats crioco0sl
pelieHns 3a1a4 npodeccruoHanbHON
NeATeTbHOCTH TPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIMTAHMS:

- TOTOBHOCTbD K TPYY, OCO3HaHHE [IEHHOCTH MaCcTEPCTBA,
TPYyI0JII001E;

- TOTOBHOCTH K AKTUBHOM NEeSTETHHOCTH
TEXHOJOTHYECKOW W COUMAIBHOW HANpPaBJIECHHOCTH,
CIOCOOHOCTh WHUILIUMPOBATH, MJIaHUPOBATh U
CaMOCTOSITEJILHO BBHITIOJIHSITH TAKYIO JICITEILHOCTD;

- WHTEpEeC K pazIuyHbIM cdepam MpodecCHoHATBHON
NESITETHHOCTH,

Osaanenue YHHMBEPCAJIbHBIMH
NMO3HABATEJIbHBIMU JA€HCTBUAMM:

a) 0a3oBble JOrHYecKHe e CTBHS:
- CaMOCTOSTENIbHO (POPMYIUPOBATH U AKTYAIU3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

Y4eOHbIMU

- yCTaHaBJIMBaTh CYIICCTBCHHBIH TMpPH3HAK  WJIH
OCHOBAaHWS JUISI CPaBHCHHS, KJIACCUDUKANHUHA H
000011eHM;

- OMPECIATh eI ACITeIbHOCTH, 3a/IaBaTh MapaMeTPhbI
U KPUTEPUH MX JIOCTHIKCHUS,

- BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpPUBAEMBIX SIBJICHHSIX;

- BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIICHHBATH
COOTBETCTBUE PE3YJIbTATOB IEJSAM, OICHUBATh PHCKH
TOCJICJCTBHI JICATCIIBHOCTH;

- pa3BuUBaTh KPEATHMBHOE MBIIUICHHE IPH PEHICHUH
YKU3HEHHBIX TPoOIeM

0) 0azoBbIe HCCIEN0BATENbCKHE eCTBHS:

- BJAJETh HaBBIKAMHU Y4eOHO-HMCCIENIOBATENbCKOU H
MPOEKTHON JESITeNbHOCTH, HAaBBIKAMHU pa3pelICHUS
npobiem;

- BJIAJICTh CUCTEMOW XMMHUYECKUX 3HAHUU, KOTOpas
BKJIFOYAET: OCHORBOIIOJIAraoI1e TTOHSITHS
(XMMHYECKHI ~ DJIEeMEHT, aToOM,  DJJIEKTPOHHAs
o0oJtouka atoma, s-, p-, 0-3JEKTPOHHBIE OPOUTAIN
aTOMOB, HOH, MOJIEKYJIA, BAJICHTHOCTD,
ANEKTPOOTPUIATEIFHOCTh, CTENEHb  OKHCIICHHS,
XUMUYECKass CBs3b, MOJb, MOJISIpHAas —Macca,
MOJISIPHBIN 00BeM, YIIEPOIHBIN CKeJIeT,
(GyHKIIMOHANbHASA TPYIIa, paJuKan, H30Mepus,
W30MEpbI, TOMOJIOTHYECKHH  psji, TOMOJIOTH,
YIJIEBOJOPO/IbI, KHUCIOPOJ- W  a30TCOJEpikaliue
COCIMHCHUS, OHMOJIOTMYECKH aKTHUBHBIC BEIIECTBA
(yrmeBoapl, >KHpbI, OEIKH), MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAJUIMYECKAs] pelIeTKa, THIIbI
XHMHUYECKHUX peakuuii (OKuCAUTENHHO-
BOCCTAHOBUTEIIbHBIC, HK30-U  SHJIOTEPMUYECKHUE,
peakiuy HOHHOTO OOMEHA), pacTBOP, AICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOJTUTHYECKAS JUCCOLMALIMS,
OKHUCIIUTEb, BOCCTaHOBUTEb, CKOpPOCTh
XUMHUYECKON pEeaKIuu, XUMHUYECKOE DPABHOBECHE),
TEOPUHU U 3aKOHBI (TECOpUS XUMHYECKOTO CTPOCHHS
oprannyeckux BeuiectB A.M. byrtnepoBa, Teopus
AIEKTPOJIUTUYECKOMN AUCCOIUAIINU, TTIEPUOTUYECKUI
3akoH J[.M. MeHnneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3bIK
XUMHH, (PAKTOJIOTUYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUHU U O€30TTaCHOM HCIOJBb30BaHUU
BAKHEUIIMX HEOPraHMYECKUX U OPraHMYeCcKHX
BEIIECTB B OBITY W MPAKTUYECKOW HESITETbHOCTH




- BBISIBJIATH HpI/I‘-II/IHHO-C.HeI[CTBeHHBIe CBA3U 158
aKTyaHI/ISI/IpOBaTb 3a;[aqy, BBIABHUT'aThb I‘I/IHOTe3y cc
pemeHI/m, HaXOIUThb apI‘yMeHTbI IJIA  J0Ka3aTeJabCTBaA
CBOUX YTBEPXKICHUH, 33[1aBaTh IapaMeTpPbl U KPUTEPUH
peLICHHUS;

- aHaJH/IBI/IpOBaTI) HOJIy‘IGHHI)IC B X0I€ pGHIGHI/ISI 3aa4n
peBYHBTaTH, KpI/ITI/I‘ICCKI/I OILICHUBATh UX IIOCTOBepHOCTI),
HpOFHOSI/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/IﬂX;

- YMGTI) nepeHochb 3HAHUS B HOBH&B&TGJ’IBHyI—O nu
HpaKTI/ILIeCKYIO O6J'[aCTI/I KHU3HCACATCIIbHOCTH,

- YMGTI) I/IHTel"pI/IpOBaTB 3HAHUA U3 paSHI)IX HpeI[MeTHBIX
oOJacrei;

- BBIJIBUI'aTh HOBBIC HJIEH, Hp@}lﬂal"aTB OpI/IFI/IHaJ'II)HBIe
IIoaAxXoabl 1 peI_HeHI/ISI;

- CHOCOOHOCTh MX HCIIOJIHL30BaHUS B MO3HABATEILHON U
COIMAJIBHOM MPAKTUKE

YEJI0OBEKA;
- yMeTB BBISABJIISITH xapaKTepHLIe HpI/I?)HaKI/I nu
B3anMOCBA3b I/I3y‘-IeHHBIX HOHHTHﬁ, HpI/IMeHSITB
COOTBCTCTBYIOHII/IG IIOHATHUA HpI/I OIIMCaHUU
CTpOCHI/IH n CBOI>'ICTB HCOpFaHI/I‘-IeCKI/IX nu
OpFaHI/IqGCKI/IX BCIICCTB nu nux HpeBpaIIICHPIﬁ;
BBIABJIIATHE B3aMMOCBA3b XHUMHUYCCKHUX 3HaHI/II>'I C
IIOHATUAMN n HpCI[CTaBJIeHI/IﬂMI/I )lpyrnx
eCTeCTBeHHOHay‘IHI)IX Hpe}lMeTOB;

- YMCTI) HNCITIO0Jb30BAaTh HAMMCHOBAHUS XUMHUUYCCKHUX

COCTMHEHU U MEXYHAPOJHOTO COH03a
TEOPETUYECKOM WM NPUKIATHOM  XUMUHU U
TPUBHAJIBHBIE HAa3BaHUs BAKHEHIIMX BEIIECTB
(3THIIEH, AllETUJIEH, TJIMLEPHH, ¢beHom,
dbopManbaerua, yKCycHas — KHUCJIOTa, [JIMIIUH,

YTapHBIN Ta3, YIJIEKUCIBbIM ra3, aMMHUak, ralleHas
U3BECTb, HeEramieHas W3BECTb, NUThEBas cola M
JIPYTUX), COCTABISITH (DOPMYJIBI HEOPraHUYECKUX H
OpraHMYeCKUX BEIIECTB, YPAaBHEHUS XUMHYECKHX
peakiuii, OOBACHATH MX CMBICI; TOATBEPKAATH
XapaKTepHble XMMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMH U 3aMUCIMU
YpaBHEHUN XUMHUYECKUX PEAKIIU;

- yMeTh  yCTaHaBJIMBaTh  MPUHAAJICKHOCTD
W3YYCHHBIX HEOPraHMYeCKUX U OPraHM4ecKHUX
BELIECTB K OMNpEAENCHHBIM KJlaccaM U Tpylrnam
COCIMHEHUH, XapakTepu3oBaTb HUX COCTaB U
BaKHEHIIME  CBOMCTBA;  ONpEeAeNsATh  BUIbI
XUMHYECKUX  CBsized  (KOBaJIeHTHas, HMOHHa,
MeTaJTn4ecKas, BOJIOPOJHAS), THUIIBI
KPUCTAJIIMYECKUX pELIETOK BELIECTB;
KJIacCu(UIMPOBATh XUMUYECKHUE PEAKLIUY;

- chopMHUpOBaTh NPEACTABICHUSA: O XHUMHUYECKOIl
COCTaBIAIOIIEH  €CTECTBCHHOHAYYHOM  KapTHHBI
MUpa, POJIM XMMHH B NTIO3HAHUU SIBJICHUI MPUPOJBbI,




B (OpPMHUPOBaHMM MBIIUICHUS U  KYyJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHOM TI'PaMOTHOCTH,
HEO0OXO0IUMOM /7S pellieHUs IPAKTUUECKUX 3a/1ad U
9KOJIOTMYECKH OOOCHOBAHHOIO  OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO U IPUPOJTHOM CpPEAE;

- YMCTb IMPOBOJUTH PACUCTBI II0 XUMHUYCCKUM
dbopmynamM M ypaBHEHUSIM XUMHYECKUX PEaKIUi C
HUCIIOJIb30BaHHUEM CI)I/BI/I‘-IGCKI/IX BCJINYHH,
XapaKTepHU3YIOIINX BEIIECTBA C KOJWYECTBEHHOU
CTOpPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBUS)
ra3oB, KOJMYECTBA BELIECTBA; HCIOJb30BATh
CUCTCMHBIC XHUMHWYCCKHUEC 3HAHHA JIA TIPHHATHA
peHIeHI/Iﬁ B KOHKPCTHBIX >XHW3HCHHBIX CHUTyalUAX,
CBA3AHHEBIX C BEHICCTBAMU U UX MIPUMCHCHUEM

OK 02. Mcnosnb30BaTh COBpEMEHHBIE
CpeACTBa MIOUCKA, aHAJIN3a U
UHTEpIpeTanuu HHpopMauu u
MH(GOPMALMOHHbIE TEXHOJIOTUH VIS
BBITOJIHEHUS 3a/1a4
po(hecCHOHAIBHON 1EATEIbHOCTH

B o0J1acTH IEHHOCTH HAYYHOTI'O MO3HAHMS:

- c(hOopMHUPOBAHHOCTH MHUPOBO33PEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOINECTBEHHOW MPAaKTHUKH, OCHOBAHHOTO Ha
JUanore  KyiabTyp, CIIOCOOCTBYIONIETO  OCO3HAHHIO
CBOETO MECTa B MOJUKYJIbTYPHOM MHDE;

- COBEPUICHCTBOBAaHHUE A3BIKOBOM M YHUTATEIbCKOU

KyJIbTypbl Kak CpEeACTBa B3aUMOJCHCTBUS MEXIY
JIOAbMH U NMO3HAHUS MUPA;

- OCO3HaHHME IIEHHOCTU HAyYHOM JESATENbHOCTH,
TOTOBHOCTD OCYIIIECTBIIATh MPOEKTHYIO u
UCCIIEZIOBATENBCKYIO JIETEIIbHOCTh UHIUBUYAIBHO U B
rpynne;

OBaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMU

NMO03HABATEJIbHbIMH AeliCTBUSIMM:

B) padora ¢ undopmaiueii:

- BJaJeTh HaBbIKAMHU TONy4YeHHs UWHGPOpMAIUU U3
UCTOYHMKOB  Pa3HbIX  THIIOB, CaMOCTOSITETIbHO
OCYHIECTBJIATh MOUCK, aHajdu3, CUCTEMAaTU3alUl0 |
UHTEpIIpEeTalui0 HUHOOPMALIUA PA3NUYHBIX BHJIOB H
(dhopM TIpeicTaBICHNUS;

- YMETh TUJIAHUPOBATh W BBITMOJIHSATH XUMUYECKUN
AKCIIEPUMEHT (TpeBpameHus OpraHUYECKUX
BEIIIECTB NPH HArpeBaHWUM, TIOJyUYEHUE ADTHIICHA U
M3Y4YEHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIIMU HA
albACTUIIBI,  KpaxMmajl, YKCYCHYI  KHCIIOTY,
JieHaTypanusi OCJKOB TPH HArpeBaHWM, IIBETHBIC
peakuuu OEJKOB; MPOBOJIUTH PEAKIMH HOHHOTO
oOMeHa, OIpeAeNiATh CpPeay BOJHBIX PacTBOPOB,
KaueCTBEHHBIC PEaKIMU Ha cyiabdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HAa KaTHOH aMMOHHUS; peIlarh
AKCIEPUMEHTANIbHBIE 33/1auu 1Mo TemaM ""MeTamibl"
u "Hemertamnel") B COOTBETCTBUM C TpaBHIIAMU
TEXHUKH O€30IacHOCTH TpH  OOpalleHHH C
BELIECTBAMU U J1A0OpAaTOPHBIM OOOPYIOBAHUEM;
MIPEACTABISITh pe3yabTaThl XHMHUYECKOI0
JKCIEpUMEHTa B ¢opMe 3amucH  ypaBHEHUM
COOTBETCTBYIOIIUX peakuuii u QopMyIHpoOBaTh
BBIBO/IbI HA OCHOBE 3THX PE3YJbTATOB;

- YMETh aHATM3UPOBATH XUMUYECKYI0 HHPOPMAIHIO,
MOJIyYaeMyI0 M3 Pa3HBIX MCTOYHUKOB (CPEICTB
MaccoBoi nH(popMaluu, cetb UHTEpHET U ApyrHe);




- CO3/1aBaTh TEKCTHI B PA3IM4HBIX (opMarax ¢ y4eTom
Ha3HaueHusT HHGPOpMAIMM M IEJeBOW ayJUTOPHH,
BBIOMpas ONTHMaJbHYIO (OpPMY TMPEICTABICHUS U
BU3YaJIM3aIlHH;

- OIICHUBATh JOCTOBEPHOCTb, JETUTUMHOCTD
UHPOpPMAIINH, €¢ COOTBETCTBHE MPABOBBIM U MOPAJIHHO-
THYECKHM HOpMaM;

- WUCTOJNB30BaTh CPeACTBA  HMH(DOPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHMA B  PEHICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3aIIMOHHBIX
3ajau  c coOmojeHueM TpeOOBaHUl 3PrOHOMMUKH,
TEXHUKH O€301T1aCHOCTH, TUTHEHBI, pECYpcOcOepeKeHNs,
MPABOBBIX M STHYECKUX HOPM, HOPM HH(MOPMAITHOHHOMH
0€30I1aCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI
nHpopmanuu, THPOPMAITMOHHOM 0e30MacHOCTH
JMYHOCTH,

- BJIaACTH OCHOBHBIMH METOJaMU HAay4YHOI'O
IIO3HAHUA BCIICCTB u XUMHUYECKHUX SBJICHUN
(mabmroneHue, U3MEpEHHUeE, AKCIIEPUMEHT,
MOICIMPOBAHUE);

- YMCTb IMPOBOJUTH PACUCTBI II0 XUMHWYCCKUM
dbopmynamM M ypaBHEHUSIM XUMHYECKHUX PEaKIUi C
HUCIIOJIb30BaHHUEM @HBHHGCKI/IX BCJINYNH,
XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM
CTOpPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBUS)
ra3oB, KOJHMYECTBAa BEILECTBA; MCIOJb30BaTh
CUCTCMHBIC XHUMHWYCCKHUEC 3HAHWA A TIPHHATHA
peHICHI/IfI B KOHKPCTHBIX XHW3HCHHBIX CHUTyalUAX,
CBA3AaHHLBIX C BCIICCTBAMU U UX IPUMCHCHUCM

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBAThH M PabOTaTh B
KOJUICKTHBE U KOMaH/IE

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH H
CaMOOTIPEICIICHUIO;

-OBJIAJICHUE HaBBIKAMU y4e€OHO-UCCIIEI0BATEIBCKOM,
MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

OBJjajieHUe YHHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH
NefHCTBUSIMH:

0) COBMeCTHas J1eSITeJIbHOCTD.

- IOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHON
Y UHIUBUIYaJIbHOW paOOTHI;

-  TpUHUMATh IIEJIM COBMECTHOH  JCSATCIBHOCTH,
OpPraHu30BBIBaTh W KOOPJAMHHUPOBATH NEHCTBHS IO €€
JIOCTHIKEHMIO: COCTaBJIATH IUIaH JIEHCTBUIA,
pacrpenensiTh pPOjd C y4eTOM MHEHUH YYaCTHHKOB
00CYXXJaTh pe3ylbTaThl COBMECTHOU paboThI;

- KOOPJAMHHUPOBATH U BBINOJHITH PabOTy B YCIOBHSX
pearbHOT0, BHUPTYaJbHOTO H  KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYHIECTBJISITh IO3UTUBHOE CTPATETUYECKOE MOBEICHUE

- YMETh IIJIAHUPOBATh M BBIMOJHATH XMUMHYECKUN
AKCIIEPUMEHT (peBpareHus OpPraHUYECKUX
BEIIIECTB NPH HArpeBaHWUM, TOJYyUYEHUE ADTHIICHA U
M3Yy4YEHHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIIMU HA
albACTUIIBI,  KpaxMmaj, YKCYCHYIO  KHCJIOTY;
JieHaTypanusi OCJIKOB TPH HArpeBaHHWM, IIBETHBIC
peakuuu OEJKOB; MPOBOJUTH PEAKIIMH HOHHOTO
oOMeHa, OIpeAeNiATh CpPeay BOJHBIX PacTBOPOB,
KaueCTBEHHBIC PEaKIMU Ha cyiabdar-, kapOoHAT- U
XJIOPUA-aHUOHBI, HA KAaTHOH AaMMOHMS; peIlaTh
AKCIEPUMEHTANIbHBIE 3a/1auu 10 TeMam "MeTtamibl"
u "Hemetamnel") B COOTBETCTBUM C TpaBHIIAMU
TEXHUKH O€30MacHOCTH TpH  OOpalleHHuH C
BEIIECTBAMU U J1A0OpAaTOPHBIM OOOPYIOBAHUEM;
MIPEACTABIISATh pE3yNbTAThHI XHMHYECKOI'0
SKCIIEpUMEHTa B ¢opMe 3amucH ypaBHEHUU
COOTBETCTBYIOIIUX peakuuii u (QopMyIHpOBaTh
BBIBO/IbI HA OCHOBE ITHX PE3YJIbTATOB




B pPa3jM4YHBIX CHUTyalMsX, HPOSBIATH TBOPYECTBO H
BOOOpakeHHe, ObITh MHULIMATUBHBIM
OBiageHne  yHHBepPCAJIbHBIMH
AefCTBUSMU:

) NPUHSITHE ce0s U APYTUX JIO/IEH:
- IPUHUMAaTh MOTUBBI U apryMEHThI APYTUX JIOAEH IpU
aHaJIN3€ Pe3yJbTaTOB JIEATEIbHOCTH;

- IpU3HaBaTb CBOE MPABO M IPaBO JPYrux JIOJAEH Ha
OINOKU;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU
JPYroro 4ejoBeKa;

peryJIiTHBHbIMHU

OK 07. CozelicTBOBaTh COXpaHEHUIO
OKpYKarolle cpebl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUs 00 N3MEHEHHUH KIIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, Y((HEKTHBHO
JIEMCTBOBATh B YPE3BbIUYANHBIX
CUTYaIUIX

B o0J1acTi 3K0J10rMYECKOr0 BOCIUTAHMS:

- c(hOpMUPOBAHHOCTHh  JKOJIOTHUYECKOW  KYJIbTYPHI,
MOHMMAaHWE  BJIUSHUSA  COLMATbHO-DPKOHOMHYECKUX
MPOIECCOB HAa COCTOSIHUE MNPUPOJHOW W COUUATIBLHOU
Cpelbl, OCO3HaHHe rJ1006aJIbHOTO Xapakrepa
9KOJIOTMYECKUX MPobIieM;

- IUIAaHUPOBAaHHE W OCYIIECTBJICHUE JACHCTBUN B
OKpYXKalolllel cpelle Ha OCHOBE 3HaHWUS IeNeil
YCTOWYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUSTUE JCUCTBU, TPUHOCAILINX Bpe.
OKpY>Kalollen cpene;

- yMEHHE  IPOrHO3UPOBATH
9KOJIOTHYECKHUE  TOCIEICTBUS
JEUCTBUI, IPEOTBPAILATh UX;

- pacIIUpeHHEe OIbITa JESITENBHOCTH HKOJIOTUYECKOM
HAIpPaBIEHHOCTH;

- OBJIJICHHUE HaBbIKAMU Y4eOHO-HCCIEA0BATEIbCKOM,
MPOEKTHOM M COIMANILHOM e TeNIbHOCTH;

He6J'IaFOHpI/IHTHBIe
MMpCAIIPUHUMACMBIX

- copmHupoBaTh TNPEACTABICHUS: O XUMHUYECKOM
COCTAaBJSIIOIIEH  €CTECTBEHHOHAYYHOM  KapTUHBI
MHpA, POJIM XUMMHUH B NMO3HAHUU SBJICHUW TTPUPOIBI,
B (GOpPMHPOBAaHMHM MBIIUICHUS U  KYJIbTYpPHI
JUYHOCTH, €€ (PYHKIMOHAJIBHONH TIPaMOTHOCTH,
HE0OXO0IUMOM /1715 pellleHrs MPAaKTUYECKUX 3a/1a4 U

OKOJIOTUYECKH OOOCHOBAaHHOTO  OTHOIICHHS K
CBOEMY 3JIOPOBBIO M IPUPOTHOM Cpejie;
- yMeTb COONIOAaTh TMpaBHJA 3KOJOTHYECKH

11eJIECO00Pa3HOTO TMOBENECHUS B OBITY W TPYAOBOMU
NESTeIbHOCTH B LEISIX COXPAHEHUs CBOETO
3I0POBbSI W OKPYXKAWOIIEH NPUPOJHOW CpEIbl;
YUUTHIBATh OIACHOCTh BO3JICHCTBUS Ha IKUBBIC

OpraHu3Mbl  OIPEACICHHBIX BEIIECTB, IMOHUMAs
CMBIC]T ~ TIOKa3aTeNsl TMPEACTbHONW  JTOIyCTUMOM
KOHIICHTPAILIUH

[IK 3.1. IlnanupoBath u
OpraHU30BBIBATH PAOOTY MO PEMOHTY
obopynoBaHus

- BUABl  PEMOHTOB  00OOpYyIOBaHUS
ANEKTPOCHAOKEHUS.

YCTPOKCTB

- BBIIIOJIHATH Tpe6OBaHI/I$I 110 INIAaHUPOBAHUIO H
OopraHu3anuv peMOHTa O60py,ZLOBaHI/I$I;

- KOHTPOJIMPOBATH COCTOSAHHC DJICKTPOYCTAHOBOK U
JIMHUN QJICKTpOIICpCaavn.




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBLHOM YUEEHOM

JUCHUILINHDBI

2.1. O0bem o01eo0pa3oBaTeIbHON Y4eOHOM TUCHMIIMHBI U BUbI y4eOHOH padoThl

. O0bem B
Bua yueOHo# paGoThl
yacax
O01beM 00pa3oBaTeIbHON MPOrPaMMBbI 82
NuaauBuayanbHbIA NPOEKT 2
KoncyabTanumu -
CymmapHas yueOHasi HArpy3Ka BO B3aUMO/IeiiCTBUM € NpenoaBaTeieM 78
B TOM YHCIJIE:
JIEKIUHU, YPOKHU 48
MIPAKTUICCKHUE 3aHITHS -
nabopaTOPHBIC 3AHITHS 30
N3 Hux npogeccuoHATIBLHO OPMEHTHPOBAHHOE CoJepKaHue (ColeprKaHue 4
NMPUKJIATHOTO MOJYJIsA)
IIpomeskyTOYHAS aTTeCTALMS:
npyras hopma KoHTpoJs (1 cemectp)
g depeHnnpoBaHHbIN 3a4eT (2 ceMecTp) 2




2.2, TemaTnueckuii IVIaH U cofiep:kaHue 001e00pa30BaTeIbHOH YU4eOHOI TMCIUILTHHBI

3aKO0H U TA0JIHIA

Koapbl
KOMIIeTeHIH
i,
HaumeHoBaHue Ob6bem | ¢popmupoBan
Conepxxanue yueOHOro Marepuasia u (pOpMbl OPraHU3aLMHU JAeATETbHOCTH 00YYAIOIIUXCS
pa3esioB U TeM B Yyacax | MIO KOTOPBIX
crnocodcTByer
3JIeMEeHT
NPorpamMmbl
1 2 3 4
Paszgea 1. OcHOBBI CTPOCHUS BelleCcTBa 8
Conep:xkanue y4eOHOro MaTepuaia
Tema 1.1. | CoBpemenHass Mojienb cTpoeHUs aroma. CHMBOJMYECKHM $3BIK XMMHH. XUMHYECKHH 3JIEMEHT. 4
Ctpoenne aToMOB | DniekTpoHHast KoH(purypanus aroma. Kimaccudukaius XMMHYECKUX 3JIEMEHTOB (S-, p-, d-3JI€MEHTHI).
XUMHYECKUX BanentHble  smekTpoHbBl.  BaneHTHOCTb.  DJIEKTpOHHAas  OpUpoJa  XUMHUYECKOM  CBS3H.
3JIEMEHTOB U DIEeKTPOOTPUIIATEILHOCT. BUIbI XUMHUUECKON CBsI3U (KOBAJICHTHAS,
pupoa WOHHAas1, MeTaJUTMIecKasi, BOJOPOIHAS) M CIIOCOOBI ee 00pa3oBaHUs
XUMHYECKOH CBSI3H | JIaGopaTopHbIe 3aHATHS
Pemenye 3amaHuii Ha WUCIOJB30BAaHHE XWUMHYECKOM CHMBOJIMKM W Ha3BaHUW COEOUHEHUHA IO OK 01
HOMEHKJIATYpe MEXIYHAapOJHOI0 CO03a TEOPETUYECKOW M MPHUKIAAHOW XWMHHM W TPUBHUAIBHBIX
Ha3BaHWM JJIl COCTABJICHUS XUMHUYECKHX (OPMYI JABYXaTOMHBIX COCAMHEHUN (OKCHIOB, CYIb(UIOB, 2
TUAPUAOB U T.I1.) U IPYTHX HEOPTaHUUYECKUX COEAMHEHUHN OTIENbHBIX KJIACCOB.
[IpakTrueckue 3aaHUsl HA YCTAHOBJIEHHUE CBSI3M MEKly CTPOEHUEM aTOMOB XUMHYECKHUX
3JIEMEHTOB WM IEPUOANYECKUM H3MEHEHUEM CBOWCTB XMMHMUYECKHX JIEMEHTOB M HUX COCIMHEHUU B
COOTBETCTBHUU C NOJIOKeHUEM lleproanyeckoi CUCTEMBI.
Tema 1.2. Copep:xanne yueGHOro Mmatepuajia OK 01
Ilepuoaudeckuit | jlaGopaTopHble 3aHATHS OK 02




JI.LA. MennesieeBa

[Tepuonnueckas cucreMa xuMuueckux iemeHToB .M. Menneneea. ®U3nueckuii CMbICII
[lepuoguueckoro 3axkona J[.MI. MenzaeneeBa. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XMMMUYECKUX
9JIEMEHTOB, 00pa3yeMbIX HMH MPOCTBIX M CIOKHBIX BEIIECTB B COOTBETCTBUH C IOJIOKEHHEM
XUMHUECKoro aneMmeHta B llepuonnueckoil cucreme. MHUpPOBO33peHUYECKOE M HAayyHOE 3HAYEHUE
[Tepuognueckoro 3akona J[.M. MenaeneeBa. Ilpornossr .M. MenneneeBa. OTKpBITHE HOBBIX
XMMHMUYECKHUX JJIEMEHTOB. PelieHne MNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepU3ali0 XUMHUYECKHUX DJEMEHTOB «Merammndeckue / HEMEeTaJUIM4ecKue CBOMWCTBA,
NIEKTPOOTPHULATENBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHM C MX JIEKTPOHHBIM CTPOECHUEM U
IIOJIOKEHHUEM B IIEPUOTUYECKON CHCTEME XUMUYECKUX 31eMeHToB [[.1. Menneneesa»

Pazgen 2. Xumuuec

KHE peaKIuu

12

Tema 2.1. Tunsi
XUMHYECKHX
peakuuii

Conep:xkanue y4eOHOro MaTepuaia

Knaccmbnxaunﬂ 1 TUIIbI XUMHWYCCKUX peaKuHﬁ C Y4aCTUEM HCOPraHM4YCCKHUX BCIICCTB.

CocraBiieHH€e ypaBHEHUHN pPEaKkiuii COSAMHEHUS, pa3JIOKEHUs, 3aMEIEHUsI, 0OMEHa, B T.4. PEaKIui
TOpC€HUA, OKHUCIICHHA- BOCCTAHOBJICHU .

ypaBHeHI/ISI OKHUCJIEHUI-BOoCcCcTaHOBIIeHUs. CTeneHp okucieHuss. OKUCIUTEh U BOCCTAHOBUTED.
CocraBiieHHE U YpaBHUBAHNUE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
Oananca. OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMK B TIPUPOJIE, MPOU3BOACTBEHHBIX MTPoOIIeccax u
KU3HEACSITSIIBHOCTH OPTaHU3MOB

JlaGopaTopHble 3aHATHS

KonunuectBennsie oTHOIIEHMS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XUMHUH U PACUETHI 10
yYpaBHEHUSM XMMHUYECKUX peakuuid. Moip Kak eJMHHIIa KOJIMYecTBa BemlecTBa. MosipHas Macca.
3aK0OHBI COXPAHEHHS MacChl U SHEPTUH. 3aKOH ABoraapo. MossipHblid 00beM ra3oB. OTHOCHUTEIbHAS
IJIOTHOCTH ra3oB. PacueTsl 1o ypaBHEHUAM

XUMHUYECKUX PEaKIUN ¢ UCTIOIB30BaHUEM MacChl, 00beMa (HOpMaJIbHbIE YCIIOBHUSA) T'a30B, KOJIMUYECTBA
BEIECTBA

OK 01

Tema 2.2.
JIeKTPOJIMTHYE
cKasl
JUCCOIMALUA U
HOHHBIII 00MeH

Conep:xkanne y4eOHOro Marepuasia

TeOpI/IH SHCKTpOJII/ITH‘IGCKOﬁ auccouuanuu. MoHbI. 9J'IeKTpOJ'II/ITLI, HCOJICKTPOJINTLI. Peakuyu noHHoro
oOmeHa. CocTaBIICHHE peaKI_II/Iﬁ HOHHOTO OOMEHa MYTEM COCTaBJICHUSA HUX TIOJIHBIX U COKpAIICHHBIX
HMOHHBIX ypaBHeHHfI. KucmoTrHO-0CHOBHBIC pCaKkIuu.

3aI[aHI/I$I Ha COCTaBJICHUC MOHHBIX peaKHI/Iﬁ

JlabopaTopHble 3aHATHS




JlaGopatopHnast paboTa "THIbI XUMHUYECKUX peaKiuii".
HccnenoBanue THIOB (TI0 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOMIMXCs BEUIECTB) U MPU3HAKOB
XUMHYECKUX peakiuid. [IpoBenaeHne peakmuwii HWOHHOTO OOMEHa, OMpeAeNieHUE CpEeAbl BOJHBIX
pacTBOpOB. 3a1aHUs Ha COCTABJICHUE NOHHBIX peaKkLni

OK 01
OK 04

Pa3nen 3. CtpoeHue u CBOHCTBAa HEOPraHUYeCKHUX BelleCTB

16

Tema 3.1.
Kuaacenpuxkanus,
HOMEHKJIATYpa 1
cTpoeHHe
HEOpPraHUu4ecKUux
BellecTB

Conep:xkanue y4eOHOro MaTepuaia

[Ipeamet neopranmyeckoit xumun. Kinaccudukanms HeopraHudeckux BeniecTB. [IpocTrie u croXxHbIe
BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, TUIPOKCHIBI,

KHCJIOTHI, COJM). B3anMOCBsI3b HEOPraHUUECKUX BEIIECTB. ATperaTHbIE COCTOSIHUS BEIIECTBA.
Kpucrannnaeckue u amopdusbie BemecTBa. TUITBI KPUCTAIUTMYECKUX PEIIETOK (aTOMHAas,
MOJIEKYJIIpHAsi, UIOHHAs, METaJUTHYeCKas). 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT TUTIA
KPHUCTAJUIMYECKOM PEIIETKU. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTH BEIIECTB OT BUIa XUMHUYECKOU
CBSI3U U TUIA KPUCTAIUINYECKON pemeTku. [Ipuannsl

MHOT000pa3usi BEIIeCTB

JlabopaTopHble 3aHATUSA

HomeHknaTypa HeopraHMUECKUX BEIIECTB: Ha3BaHUE BEIIECTBA HCXOS U3 UX

XUMUYECKON (POPMYITBI MM COCTABIICHUE XUMUIECKOH (POpMYJThI UCXOIs1 M3 Ha3BaHHS BEIIECTBA T10
mexaynapoaHout (MFOITAK) unu TpuBuaibHOM HOMEHKIIATYpE.

Penrenne mpakTHYeCKUX 3aaHUi IO KITACCU(PHUKAIIH, HOMEHKJIATYpEe U XUMUYECKUM (hopMyiiaMm
HEOPraHUYeCKUX BEIICCTB PA3JIMYHBIX KJIACCOB (YrapHbIH ra3, yriaeKUCIIbId

ra3, aMMHaK, raieHasi U3BeCTh, HeralieHasi U3BeCTbh, MUThEBAst COJIA U APYTHX): HAa3bIBATh U COCTABIIATH
(bopMyITBI XUMHYECKUX BEIIECTB, OMPEACIISATh IPUHAUICKHOCTH K KiIaccy. VICTOUHMKY XUMHYECKON
nHpopmarnmu (cpencTs MmaccoBoid nHopmarmu, cetb MuTepHeT u npyrue). [lonck nabopmanmu mo
Ha3BaHUM, UACHTUPUKATOPAM, CTPYKTYPHBIM

dbopmynam

OK 01
OK 02
IIK 3.1

Tema 3.2.
DdPu3uko-
XHMHYECKHE
CBOMCTBA
HEOPraHU4YecKux
BelleCTB

Conep:xkanne y4eOHOro Marepuasia

Mertamnel. O6ume pusnyeckre 1 XuMudeckue cBoiictsa MeTayuoB. CriocoObl oTyueHus. 3HaYCHUE
METaJJIOB M HEMETAJUIOB B IIPUPOJIE U KUZHEICATEIBHOCTH YEJIOBEKA U oprann3moB. Koppozus
METaJUIOB: BU/IbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3UH

Hemerannel. O6upe puznyeckre 1 XMMUUECKUE CBOMCTBA HEMETAIOB. THIIMYHbBIE

cBoiictBa HeMeTayu10B IV- VII rpynn. Knaccugukanus 1 HOMEHKIaTypa COeAMHEHUI HEMEeTaIlIOB.
KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPUPO/IE.

OK 01
OK 02
I1IK 3.1




JlabopaTopHble 3aHATHS

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCUIOB, THAPOKCHIOB,
KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOIHBIX
COEJIMHEHU M, BBICHINX OKCHJIOB U TUJIPOKCHJIOB.

JlabopaTopHble 3aHATUSA

JlaboparopHas padoTta «CBoCTBa METAIIIOBY. B3anMoielicTBHE METAIIIOB € BOJIOH, a TAaKKe C

CocraBieHne ypaBHEHUN XUMUYECKUX PEAKIUI C yUaCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKUX BEUIECTB: METAJUIOB U HEMETAJIOB; OKCUIOB METAIJIOB

pacTBOpamMu COJIEM U PaCTBOPAMHU KUCIIOT. B3auMoaeincTBue CEpHOM U a30THOM KUCIIOT C MEJIBIO.

JlabopaTopHas pabota «XapakTep AUCCONUALNH PA3TUIHBIX THAPOKCHIIOBY.

CocraBneHne ypaBHEHUH XUMHUUECKUX PEAKIUH C y4aCTHEM MPOCTHIX M CJIOKHBIX
HEOPraHWYeCKUX BEIIECTB:, HEMETAIIOB U aM(POTEPHBIX AIIEMEHTOB; HEOPraHMYECKUX KUCIIOT,
OCHOBaHMHU M aM(POTEPHBIX THAPOKCHIOB; HEOPTAHUIECKHUX COJICH,

XapaKTEPU3YIOLIMX UX CBOKCTBA.

Tema 3.3.
Nnentunduxanus
HEOpPraHU4YecKHX
BelleCTB

Conep:xkanue y4eOHOro MaTepuaia

JlaGopaTopHble 3aHATHSA

JlabopaTtopHnas pabota «aeHTHUhUKAINS HEOPTaHUIECKUX BEIIECTBY.

paCIo3HaBaHUIO U IIOJTYUCHHUIO COGI[I/IHGHI/Iﬁ METAJIJIOB 1 HEMCTAJIJIOB.

AHHWOHBI, HAa KATHOH aMMOHUA

Pemenne SKCIICPUMCHTAJIBHBIX 3a1a4 10 XUMHUYCCKUM CBOMCTBaM METaJIJIOB NWHEMETAJJIOB, I10

Wnentuduxaiys HEOPraHMYECKUX BEIECTB C UCIIOIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOUCTB,
XapaKTEepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cyabdaT-, KapOoHaT- U XJIOpUJI-

OK 01
IIK 3.1

Pa3znen 4. CTpoeHne U CBOiCTBA OPraHNYeCKUX BelleCTB

28

Tema 4.1

‘ Conep:xkanne y4eOHOro Marepuasia




Knaccupurkaumus,
CTpPOEeHUe 1
HOMEHKJIaTypa
OpPraHMYecKux
BellleCcTB

[losiBeHHMe M pa3BUTHE OPraHUYECKOM XMMUU Kak Haykd. lIpenMer opranmyeckon xumuu. Mecro u
3HAQUYEHHE OPraHMYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOCHHME KaK IOPSAIOK COEIUMHEHHUs aTOMOB B MOJIEKYJIE COIJIACHO WX BaJIEHTHOCTH.
OcHOBHBIE TIOJIOKEHHUSI TEOPUU XMMHUYECKOTO CTPOCHUSI OpraHudeckux coeauHeHuit A.M. byrneposa.
VYriepoaHslii CKeNeT OPraHMYeCKOM MOJICKYJIbl. 3aBUCHUMOCTh CBOWCTB BEIIECTB OT XHUMHUYECKOTO
CTpOEeHUs MOJIeKyJ. M3omepus u n30Mephl.

[Tonsitre o pyHkIMOHANBHOU Tpyme. Pagukan. [IpuHIUIEI KITacCU(PUKAIIUNA OPTaHHIECKUX
coeIMHEHU. MexTyHapogHasi HOMEHKJIATypa U MPUHIUIIBI HOMEHKIIATYpbl OPraHUYECKUX
coequHeHu. [loHsTre 00 a30TCOIEpPKAIUX COCTUHEHUSX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX
(yrneBojax, skupax, 0eskax u Jp.), BBICOKOMOJIEKYJIIPHBIX COEMHEHUSIX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

JlabopaTopHble 3aHATUA

Homenknarypa opraHm4eckux COeMHEHNN OTACTbHBIX KJIACCOB (HACHIIICHHBIC, HCHACHIIIICHHBIC U
apOMaTHYECKHUE YTIIEBOIOPOIbI, CIIUPTHI, (PEHOJIBI, aTbIETHIbI,

KETOHBI, KapOOHOBBIE KUCTOTHI U p.) CocTaBIeHUE MOTHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (hOPMYJT OPTaHUUYECKHUX BEIIECTB OTACITBHBIX KJIACCOB, UCIIOJIB3YS UX Ha3BaHUS TIO
CHUCTEMATUYECKON U TPUBUATHLHOM HOMEHKJIATYpe (ITUJIEH, alleTHIICH,

ruiepuH, GpeHom, GopMambaerul, YKCyCHast KUCI0Ta, IHIHMH). PacueTsl mpocTeiieit popMyibl
OpraHUYECcKON MOJIEKYJIbL, UCXOs1 U3 DJIEMEHTHOIO0 cocTana (B %)

OK 01
OK 02
IIK 3.1

Tema 4.2
CsoiicTBa
OpPraHuYecKux
coeIuHeHu

Conep:xkanue y4eOHOro MaTepuaia

- OU3MKO-XMMHUYECKHE CBOMCTBA OPraHMYECKUX COECIUHEHHI OTAENBHBIX KJIaccOB (0COOEHHOCTH
KJIacCU(UKAIMU 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHYECKH psi v oO1iast popmyria; uzoMepus;
(u3nyuecKkue CBOICTBA; XMMHUYECKHE CBOWMCTBA; CIOCOOBI MMOJIYYEHHS): TMPEAETbHBIE YIIIEBOIOPObI
(amkaHbl u 1UMKIOA’KaHbl). ['opeHMe MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHKOB TeIIa B
MPOMBIIIJIEHHOCTH M ObITy. CBOHCTBA MPUPOIHBIX YIJIEBOJOPOIOB, HAXOXKJIEHUE B MPHUPOAE U
MIPUMEHEHHE alIKaHOB;

- TIpeleNbHbIE YIIIeBOJOPOAbI (alIKaHbl u IUKJIOATIKaHbl). ['opeHre MeTaHa KaK OJUH U3 OCHOBHBIX
HMCTOYHHUKOB TeIJa B IPOMBIIIIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YIIIEBOIOPOIOB, HAXOKICHHE B
MIPUPO/Ie U IPUMEHEHHUE aJIKaHOB;

HemnpeenbHbIe (AJIKeHbI, ATKUHBI U AJIKaIMEHbI) U apOMaTHYECKHUE YIIIEBOIOPOIbIL.

['opeHue aneTnneHa Kak ICTOYHUK BbICOKOTEMIIEPATYPHOTO MJIAMEHU I CBAPKU U PE3KU METAJIJIOB

- KHCJIOPOJICOEprKalIle COSAMHEHUS (CIUPTHI U (PeHOJIbI, KAPOOHOBBIE KUCIOTHI U APUPHI, AJIbAETHIbI
U KETOHBI, )KUPBI, Yri1eBo bl ). [IpakTuyeckoe npuMeHeHue STHIICHTIIMKOJIS, TIIMIepuHa, (eHoza.
[Ipumenenue popmanbaerusia, aneranbaeruia,

- YKCYCHOM KHUCIOTHI. MBbljla KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MoOroIIe CBOCTBA MbLIa

OK 01
OK 02
OK 04
IIK 3.1




- a30TCOEpIKaIINe COCTUHEHUSI(AMUHBI 1 aMUHOKHUCIIOTHI,0€IIKH ). BEICOKOMOJIEKYIIpHBIE
COEIMHEHUA(CUHTETUYECKHE U OMOJIOTHYECKH aKTUBHBIE). MOHOMEp,IOJIMMEDP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHus. [ eHeTnueckas cBa3b
MEXAY K1acCaMy OpraHU4eCKUX COECTUHEHU.

JlabopaTopHble 3aHATUA

CBolicTBa OpraHMYECKUX COEAUHEHUN OTJENIbHBIX KJIACCOB (TpUBUAIbHASL U MEX/ly HapOIHAS
HOMEHKJIaTypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI MTOJTYICHHUS):

npeienbHble (AJIKaHbI U LUKIJIOAIKAHbI), HENPEIeIbHbIE (QJIKEHBI, AIKUHBI U aJIKaJIMEHbl) U
apoMaTU4ecKHe YrieBoA0PObl, CIUPTHI U PEHOJIbI, KAPOOHOBBIE KUCIOTHI U APUPHI,

aJbJIErUJIbl U KETOHBI, aMUHBI U aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS. 3alaHus Ha
COCTaBJIEHUE YPABHEHUHM XMMHUYECKUX PEaKLIUN ¢ yJaCTHEM OPraHM4YeCKUX BEIIECTB Ha OCHOBAHUU MX
COCTaBa U CTPOCHUS

CocraBieHue cxeM peakuuii (B TOM UHCJIE€ [0 TMPEIJIOKEHHBIM LEeMoYKaM IpeBpalleHuil),
XapaKTEePU3YIOMINX XUMUYECKUE CBOICTBA OPraHUYECKUX COEIUHEHUI OTIENIbHBIX KJIACCOB, CIIOCOObBI
X TIOJNy4YeHUS U Ha3BaHWE OPraHMYECKUX COEJMHEHUN M0 TPUBHAIBHOM WIM MEXIyHapOIHOMI
CUCTEMaTUYECKOIl HOMEHKJIaType.

Pemenune npakTuko-OpMEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HAa CBOMCTBA OPTaHUYECKUX
COEJIMHEHUH OT/IENbHbIX KIACCOB

JlaboparopHas padora

JlabopaTtopHnas pabdota "IIpeBparieHust opraHUYeCKUX BEIIecTB pu HarpeBanuu'". [loydenne sTuneHa
U U3y4eHHe ero cBoicTB. MoaenupoBaHue MOJIEKYSl U XMMHUYECKUX MPEBpallleHui Ha IpUMepe dTaHa,
STHJICHA, alleTUJICHA U JIp.

Tema 4.3
Nnentuduxanus
OpraHUYECKUX
BEIIECTB, X
3HAYEHHUE U
MIPUMEHCHHE B
OBITOBOM U
MTPOM3BOJICTBEH
HOM
NEeITENLHOCTH
yeJIoBeKa

Coaep:xanune yueOHOT0 MaTepuaia

Buoopranuveckue coenuuenus. [IpumeneHne u OMOJOruYecKas pojib yriieBo0B. OKKCIeHUE
YIJICBOJIOB - HCTOYHUK SHEPTUH JKUBBIX OpraHu3MoB. O01acTH MPUMEHEHHUS aMUHOKHUCIIOT.
[IpeBpaineHus OeNKOB MUINU B OpraHu3Me. buonoruueckue GyHKIuu

OenkoB. buosornveckue GyHKIUM )KUPOB. POJIb OpraHnYeckoi XMMHUH B PEIICHUU TPOOJIEM MHIIEBON
0€e30I1aCHOCTH

Ponsb OpraHHqCCKOﬁ XHMMHUH B PCIICHUU r[p06neM SHGPFGTHqCCKOﬁ 6630H8.CHOCTI/I, B Pa3BUTHH
MCAUIHHBI, CO3JaHN HOBBIX MAaTCPHAIOB, HOBBIX HCTOUYHHKOB OHCPIruu (aJ'IBTepHaTI/IBHBIe HCTOYHHUKH
3HeerH). OnacHocCTh BO3ACHCTBHUS Ha )KUBBIC OpraHu3Mbl OPraHUYICCKUX BCUICCTB OTACIIbHBIX KJIACCOB
(er'IeBOI[OpOI[I)I, CIINPTHI, q)CHOJ'IBI, XJIOPOPraHNYICCKUEC ITPOU3BOAHBIC, AJIBACTUBI U I[p.), CMBICJI
TToKa3aTeJid MMpeACIIbHO HOHYCTHMOﬁ KOHIOCHTpAIUN

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
IIK 3.1




JlaboparopHas padoTta: "MaeHTudukamnms opraHn4ecKux COSTUHEHUH OTACTbHBIX KIaccoB"
Wnentudukaims OpraHMuecKiX COSAUMHEHUH OTICIbHBIX KJIACCOB (Ha MPUMEpE ajlbJIeTU/I0B, Kpaxmalia,
YKCYCHOUM KUCIIOTBI, OSIIKOB U T.I1.) C HCIIOJIb30BAHUEM HX

(U3NKO-XUMHYECKUX CBOWCTB W XapaKTEPHBIX KaueCTBEHHBIX peakuuid. JleHatypanusi Oenka mpu
HarpCBaHWH. LIBCTHI)IC pcakuuun OenkoB. BO3HUKHOBEHHE aHAIUTUYECKOTO CHUTHAJIA C TOYKH 3pCHUA
XUMHUYECKUX IIPOLIECCOB IPU IPOTEKAaHUU KAYE€CTBEHHOU

pCaKknuu, HO3BOJI$[IOHICI>1 I/IIICHTI/I(bI/IIII/IpOBaTI) MPCIJIOKCHHBIC OPraHNYCCKHUEC BCIICCTBA

Paznena 5. Kunernu

€CKHEC U TEPMOAUHAMHUIECCKUE 3AKOHOMEPHOCTH IPOTCKAHUA XUMHYECCKUX pealcuni/i

Tema 5.1

Conep:xkanue y4eOHOro MaTepuaia

Ckopoctb CKOpoCTh peaklMM, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAaKTOPOB: MPUPOJIbI pPearvpyrouiux BeELIECTB,
XUMHUYECKUX KOHLIEHTPALIMK pPEarupyrolux BEIIECTB, TEMIepaTypbl U IUIOMIATNM PEAKUHOHHONW IOBEPXHOCTH.
peaKIui. TemoBbie 3¢ (eKkThl XUMHUYECKMX peakiuil. DKk30- M 3HAOTepMHUYecKHe, peakuuu.OO0paTuMoCTb OK 01
XHUMHYECKOE peakuuii. XUMHYECKOE€ paBHOBECME M €ro CMEIIeHHe o]l JACWCTBHEM pa3IMYHBIX (PaKTOpPOB OK 02
paBHOBeCHE (KOHIIEHTpaIsl peareHTOB WM TNPOAYKTOB pEaklMW, JIaBJIEHHWE, TeMIleparypa) Ajis CO3JaHus IK 3.1
ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMHUECKUX
nporieccoB. [Ipuanun Jle [larense
JlabopaTopHbIe 3aHATHS
Pemienne npakTHKO-OpUEHTHPOBAHHBIX 3aJaHUI Ha aHAIU3 (PAaKTOPOB ,BIMSAIOLINX HA H3MEHEHHE
CKOPOCTH XMMHUYECKOH PEAKIINH, BT.Y C NO3ULUN 3KOJOTHUYECKH LIE€1€CO00pa3HOro MOBEACHUS B OBITY
U TPYJOBOH JI€ATENBHOCTH B LIESIX COXPAHEHUS CBOETO 370POBBS M OKPY’KaIOIIeld IPUPOIHON Cpeibl.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJjaHUd Ha MpuMeHeHne npuHiuna Jle-Ilarense mms
HaXO0’KJICHUs HAIPaBJIEHUs CMELICHHUs PABHOBECHS] XMMUUYECKON peakLuu U aHal3 (pakTopoB ,
BIIMSIOILMX HA CMEIICHUE XUMHUYECKOT0 PABHOBECHS.
Pa3znen 6. PacTBopbl
Tema 6.1. Coaep:xanune yueOHOT0 MaTepuaia
Honsrne o PactBopenue kak ¢usuko-xumuyeckuii mpoiuecc. PactBopbl. CriocoObl MPUIOTOBIEHHSI PacTBOPOB. OKO1
pacTeopax PactBoprMOCTh. MaccoBass 0ds pPacTBOPEHHOro BemiectBa. CMBICH MMOKasarels NPeaeIbHO OK02
JOITyCTUMON KOHIIEHTPALIMH U €ro UCHOJIb30BAHUE B OLIEHKE SKOJIOTHYECKOH 0e301MacHOCTH. OK 07
[IpaBuia 3K0JIOrNYECKU LEIeCO0OPa3HOTro MOBEACHUS B OBITY U TPYLOBOW JEATEIbHOCTH B IIEIAX K 3.1
COXPAHEHHUs CBOETO 3JJ0POBbS U OKPYXKAIOIIEH IPUPOJAHOM CpEbl; OMIACHOCTD BO3/IEHCTBUS Ha JKHUBbIE
OpraHU3Mbl ONPECIECHHBIX BEIIECTB. PenieHne MpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha
PacTBOPBI, UCHOJIb3yeMble B OBITOBOM U MPOU3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKa
Tema 6.2 Coaep:xaHue yueOHOro MaTepuasa OKO1
HccnenoBanne JlabopaTopHble 3aHATHS OKO02




CBOIiCTB Jlaboparopnas pabota «IIpuroroBieHue pacTBOPOBY. OK 07
PacTBOpPOB [IpuroToBiieHne pacTBOPOB 3aJaHHON (MAaccOBOM, %) KOHLEHTPALKH (C MPAKTUKO- OPUEHTUPOBAHHBIMU 2 IIK 3.1
BOIIPOCAMU) U ONPEENICHUE CPeibl BOAHBIX pacTBOpOB.Pelenne 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB

IIpogeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (co/lep:KaHMe PHUKJIAJHOT0 MOLYJIsl)

Paznen 7. Xumus B ObITY U NPOU3BO/JACTBEHHOI 1eSITEJILHOCTH YeJI0OBEKa 4
Conep:xkanue y4eOHOro MaTepuaia

Tema 7.1. Hogeiimne 1ocTmkeHns: XMMUYECKOW HAYKU U XUMUYECKON TexHoJoTuH. Pons xumun B oOecrieueHun 2

XuMus B ObITY U 9KOJIOTMYECKOM, SHEPreTUYEeCKON U MUILEBOI 0€30aCHOCTH, Pa3BUTHH MeAUIMHBI. [IpaBuia noucka u

IIPOU3BOJICTBEH aHaIM3a XUMUYECKON nHpOpMaIu u3

HOU Pa3IMYHbIX UCTOYHUKOB (HaydHas U yueOHO-Hay4Has JIUTepaTypa, CpeAcTBa MaccoBOM MHpoOpMaluy, OK 01

JEATeNbHOCTH cetb MHTEpHET) OK 02

YeII0BeKa JlaGopaTopHble 3aHATHS OK 04
[Touck u aHanu3 KeWcoB O MPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJIOTUH C yueToM Oynyiien g
npoheCcCHOHANTBHOM JIEATETLHOCTH 10 TeMaM: KPacKu, ICTOUHUKH SHEPTUHU, OPTraHUIECKUE U IIK 3.1
MHHEpaJIbHbIE YI0OpEHUs, IEKapCTBEHHBIE BEIECTBA, OBITOBASI XUMMUSIL. 2
3ammTa: [IpencraBienne pe3ynbTaToB penieHus KecoB B GopMe MUHH-A0KIIAA C TIpe3eHTaIuen

NuauBuayanbHbIA NPOEKT 2

KoncyabTanumu -

IIpoMe:xxyTo4yHasi aTTecTAlUsA MOT AMCUHUILIHHE

npyras dopma KoHTpoJs (1 cemectp)

muddepeHupoBaHHbIN 3a4ueT (2 ceMecTp) 2

Bcero: 82




3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLIIEOBPA30OBATEJILHOM YUYEBHOM
JUCLUILINHDBI

3.1. [das peanu3anMum nporpaMmbl  00mIe00pa3oBaTeJIbHOH  y4eOHOW  JAUCHHILIMHBI
NpeIycCMOTPEHbBI CieAyIolHe ClenualibHble MOMelleHus

KabuneT XuMuu, OCHAIICHHBIN 000pyIOBaHUEM B TEXHUYSCKUMU CPECTBAMU OOyICHHS:

Paboune MecTa mpernogaBaTesis U 00yJaroIUXCsl: JOCKa MeJIoBast - 1 MIT., CTOJI YICHUYCCKUI
— 16 ., cTyn yuenudeckuit — 32 mr., cron — 1 mT., cTyn — 1 mT., )Kaao3u BepTUKAIbHbBIE - 3 IIT.,
ceiid - 1 mr.

KoMriekT yae0H0-MeTOqMIeCKO JOKYMEHTAIIUH, TUTAKAThI

Texuudeckne cpeacTBa OOydeHHs: MYIbTHMEIUHHOE 00OpynoBaHuWe (HOYTOYK, dKpaH Ha
IITATUBE, IPOCKTOP)

3.2 Undopmannonnoe odecrnevyeHne peajsu3anuu NporpaMmsl

OcHoOBHbIE HCTOYHUKMH:

Cnncok 0CHOBHO# JIMTEPaTyphl

1 | l'adpuensu O.C., OcropoymoB WN.I'., CnaakoB C.A. Xumus (6a3oBbiii ypoBeHb) 10 kiacc
VYueonuk [Ipocsemenune 2022 ron

2 | I'adbpuenssa O.C., OcropoymoB MN.I'., CnagkoB C.A. Xumus (6a30Be1ii ypoBenb) 11 kimace
VYueonuk [Ipocsemnienue, 2022 ron

3 | I'abpuensn, O.C. Xumus. 10 k1. ba3zoseiit ypoBeHs [ TekcT]: yueOHUK AT CTY. YIpexKICHUN
cpen. mpod. oopazoBanust/O.C.I"abpuensin.- 7-e uza., crepeotunt. —M.: [lpoda, 2019.-191c.
4 | TI'abpuensn, O.C. Xumus. 11 k1. bazoseiit ypoBeHs [ TekcT]: yueOHUK 11 CTYI. YIPEKISHUN
cpen. mpod. oopazoBanust/O.C.I"abpuensn.- 6-e uzn., crepeotunt. —M.: [lpoda, 2019.-223c.
5 | Hukutnaa H.I'. O0mas u Heopranuueckass xumus B 2 4. Yacte 2. XUMHS 3JIE€MEHTOB:
y4eOHUK U TIPAKTUKYM I cpenHero npodeccuoHanbHoro obpaszosanus / H.I'. Hukutuna,
B.U. I'pebenbkoBa. — 2-¢ u3., nepepad. u gomn. — Mocksa: U3narensctBo FOpaiit, 2022, —
322 c¢. — (IIpodeccuonanproe oopazoanue). — ISBN 978-5-534-03677-0. — Pexxum moctyna:
www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-
elementov-438696

6 | Hukuruaa H.I'. O0mas u Heoprannueckas xumus. B 2 4. Yacte 1. TeopeTrdeckne OCHOBBHI:
y4eOHHK U MPAKTUKYM JJIsi cpeanero npodeccuonanbHoro odpazosanus / H.I'. Hukurtuna,
B.M. I'pebenbkoBa. — 2-e uzn., nepepad. u gon. — Mocksa: M3natensctBo HOpaiit, 2020. —
211 c. — (ITlpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03676-3. — Pexxum goctyna:
www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-
osnovy-438695

7 | Kamunckuit B.A. Opranmdeckas xumuss B 2 4. Yacte 1: y4eOHUK JUIsl CpemHEro
npodeccuoHanbHoro obpazopanus / B.A. KamuHckuii. — 2-e u3f., ucnp. u gomn. — Mocksa:
WznarensctBo FOpaiit, 2020. — 287 c. — (Ilpodeccuonansuoe obpasosanue). — ISBN 978-5-
534-02909-3. — Pexxum noctyna: www.urait.ru/book/organicheskaya-himiya-v-2-ch-chast-1-
437950

8 | Kamunckuit B.A. Oprannyeckas xumus B 2 4. Yacte 2: yueOHUK Jisi CpPEIHETrO
npodeccroHanbHoro obpazosanus / B.A. Kamunckuii. — 2-e usn., ucnp. u gon. — Mocksa:
WznarensctBo FOpaiit, 2020. — 314 c. — (IIpodeccuonansuoe obpasosanue). — ISBN 978-5-
534-02912-3. — Pexxum gocryna:www.urait.ru/book/organicheskaya-himiya-v-2-ch-chast-2-
437951




4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJIBHOI
YYEBHOM JUCLUILIUHBI

KoHTpoJib M 01leHKa pacKpbIBAIOTCS YEPE3 TUCLUILIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE 3HAHUS U
npuoOpeTeHHbIe O00y4YaroIMMUCS yMEHHs, HalpaBleHHbIE HAa (QOpMHUpOBaHHE OOMUX U

podecCHOHATBHBIX KOMITCTSHITHIA.

Oomas/npogeccuon Paznen/Tema Tl olleHOYHBIX MEPONPUATHH
ajJbHas
KOMIEeTEeH IS

Pasnen 1. OcHOBBI cTpOCHHS
BellleCTBa

1. Tect «CtpoeHnue aToMOB
XUMHYECKUX JIEMEHTOB H
IIPUPOJA XUMHYECKON

CBSI3H.

2. 3amauyd Ha COCTaBIICHHE
XUMHYECKHX

dbopMysT IByXaTOMHBIX
coeMHEHUH (OKCHIOB,
Cyab(GUI0B, THAPUIOB U T.IL.).
3.3amanus Ha

MCI0JIb30BAHNE XUMHUYECKON
CHUMBOJIMKHM M Ha3BaHHUU
COEQUHEHNN 10
HOMEHKJIaType
MEXIyHApOJIHOTO COI03a
TEOPETUYECKON U
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BaHUMA
XUMHUYECKUX POpMYIT
JIBYXaTOMHBIX

coeMHeHul (OKCUIOB,
Ccynb(pUA0B, THAPHUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTIENbHBIX KJIACCOB
JlaGoparopnas padoTa s
COCTaBJICHUS

OK 01 CtpoeHne aTOMOB XUMHUYECKUX
2JIEMEHTOB U MPUPOJIA XUMUICCKOU
CBSI3U

OK 01 [Tepunoaudec kuii 3aKOH U TaOJIUIIA L. Tecr «MeTaHHquCIEHe /
HEMETAJUINYECKUE CBOIICTBA
OK 02 J.N. ’

AIEKTPOOTPULATEIBHOCTD U
CPOJCTBO K JIEKTPOHY
XUMHYECKUX DJIEMEHTOB B
COOTBETCTBHUE C UX
AIIEKTPOHHBIM CTPOCHHUEM U
MI0JIOKEHUEM B IIEPUOAUYECKOU
CHCTEME XMMHUYECKHX
anemeHToB J[.H.

Menneneeay.

2. TlpakTuyeckue 3aaHus Ha
YCTAHOBJIEHUE CBSI3U MEXIY
CTPOEHHUEM aTOMOB XMUMHUYECKHUX

Menneneesa




AJIEMEHTOB U MEPUOTUUECKUM
N3MEHEHHEM CBOMCTB
XUMHUYECKUX DJICMCHTOB U UX
COCIMHEHHUN B COOTBETCTBUH C
nosnoxenueM Ilepuonnueckon
CHCTEME.
[IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUYECKUE 3a/IlaHUs Ha
XapaKTEePHU3aALUI0 XUMHUYECKIX
31eMEHTOB: «MeTamueckue /
HEMETAINIMYCCKUE CBOMCTBA,
ANEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMUYECKUX DJIEMCHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHEM H TIOJIOKEHUEM B
MIEPUOIUYECKON CHCTEME
XHMHUYECKUX djiemenToB J[. 1.
MeHnpeneeBa»

Pa3znen 2. XumMu4yecKkH e peakuuu

OK 01

THUMbl XUMUYECKUX pPEaKIIHil

1. 3amauu Ha cocTtaBieHue
ypaBHEHUH

peaKIu:

- COEIMHEHUS, 3aMEICHMUS,
pasnokeHus, 0OMeHa;

- OKHCJIUTEIBHOBOCCTAHOBUTE
BbHBIX PEaKINi ¢
HCIIOJIb30BAHUEM METOa
3JIEKTPOHHOTO

OajaHca.

2. 3agaun Ha pacyer Macchl
BEIIECTBA WJIM 00BEMA ra30B 110
HU3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MAcCe WK 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
PCaKIH BEIIECTB; PACUEThI
Macchl (00bEMa, KoIMYecTBa
BEILIECTBA)

NPOAYKTOB PEAKIIUH, CCITH
OJIHO M3 BEIIECTB UMEET

2.2

OK 01
OK 04

9J'IeKTpOJ'II/IT n4YCCKasa
JHUCCOIMAIN I U MOHHBIN o0OMeH

1. 3agaHusa Ha cOCTaBJICHHUE
MOJIEKYJISIPHBIX U

MOHHBIX PEaKUUi ¢ yuacTueM

KHCJIOT, OCHOBAHUM U COJIEH,

YCTaHOBJIEHUE U3MEHEHHUS

KHCJIOTHOCTH CPEJIbI

2. JIabopatopHas pabota

"THUIbl XUMUYECKUX peaKiuil”

Pa3nen 3. Ctpoenue u cBoOMcTBa
HeOpraHu4ve CKUX
BellleCTB




3.1

OK 01 OK 02
IIK 3.1

Knaccugukanus, HoMeHKIaTypa
U CTPOEHHUE HEOPraHUIECKUX
BEILIECTB

1. Tect «HomeHnknarypa u
Ha3BaHUE

HEOPraHMYECKUX BEILECTB
HCXOJS U3 UX XUMHYECKOU
(GOpPMYITBI T COCTABJICHHE
XUMUYECKOH (OPMYIIBI
UCXOJsl U3 Ha3BaHUs
BEILECTBA [0 MEXAYHAPOIHOU
WJIU TPUBHUAIBHOU
HOMEHKJIAType».
2. 3agaun Ha pacyeT MacCOBOM
JI0JIH (MacChl) XUMUYECKOTO
alIeMeHTa (COeMHEHNs) B
MoJIeKyJie (CMecH).
3. IlpakTuueckue 3a1aHus 1Mo
KJIacCU(PHUKAIIMU, HOMEHKJIAType
U XUMUYECKUM (popmynam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIaCCOB.
4. IIpakTyeckue 3alaHus Ha
OIpENEIeHNE XUMUYECKOM
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJA
XUMHUYECKOH CBSI3U U THIA
KPUCTAJUIMYECKON PEIIETKH

3.2

OK 01 OK 02
IIK 3.1

Ddu3uko- XUMHUYECKUE CBOMCTBA
HEOPraHuyec KMX BEIIECTB

1. Tect «OcobeHHOCTH
XHUMHYECKUX CBOMCTB
OKCHOB, KHCJIOT, OCHOBAHMI,
aM(OTepHBIX THAPOKCHIOB U
CoJIeiiy.
2. 3aga"usa Ha COCTaBIICHUE
YpaBHEHUN XUMUYCCKUX
PEeaKIMii C y9acTHEM IPOCTHIX U
CJIO’KHBIX HEOPTaHHUYECKHX
BEIIECTB: OKCHIOB METAJIOB,
HEMETaJUIOB 1 aM(POTEPHBIX
3JIEMEHTOB;
HEOPraHUYECKHX KHUCIIOT,
OCHOBaHHH U
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPHU3YIOLIUX HX
CBOMCTBA M CIIOCOOBI
MOJTY4YEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUUECKUE 3a]IaHUS Ha
CBOMCTBA U MOJIYYEHUE
HEOPraHUYECKUX BEUIECTB

3.3

OK 01
IIK 3.1

I/IILGHTI/I(I)I/IKa ug HCOPraHnveC Kux

BCIICCTB

1. Ilpaktuxo-
OPUEHTUPOBAHHBIE 3aJaHUs 110
COCTaBJICHUIO XUMHUYECKUX
peakLmii C ydacTueM




HEOPraHWYECKUX BEIIECTB,
UCTIOJIb3YEMBIX JUTSI KX
UACHTU(DUKAIIIH.

JlaboparopHast
pabora:
"Unentuduramms
HEOPraHUYECKUX
BenecTB"

4.1

OK 01 OK 02
IIK 3.1

Knaccuguka 1must, HOMEHKIIATy pa U
CTPOCHME OPTaHUYEC KMX BEILECTB

1. 3agaHus Ha cocTaBlIeHUE
Ha3BaHUU
OpraHUYECKUX COEIUHEHUH I10
TPUBHAIIBHON WIIH
MEXyHapOHOU
CHCTEMAaTUYECKON HOMEHKJIAType.
2. 3amanus Ha COCTaBICHHUE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX GOpMYIT
OpraHUYECKUX BEIECTB
OT/I€TbHBIX KJIACCOB.
3. 3aiauun Ha ONpeeIeHne
pocCTemen
4. GopMyJBl OpraHuYecKou
MOJIEKYJIbI, HCXOIS U3
3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01 OK 02
OK 04 TIK 3.1

CBolicTBa OpraHMYECK UX
COEeIUHEHNN

1. 3amaHus Ha COCTaBJIEHUE
ypaBHEHUH
XUMHUYECKUX PEAKIUi ¢
y4aCTHEM OpPraHUYECKUX
BEIIECTB HA OCHOBAaHUHU UX
COCTaBa U CTPOEHHUS.
2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHMH XUMUYECKUX
peaKkuuii, WIUTFOCTPUPYIOIIUX
XMMHYECKHE CBOMCTBA C yUETOM
MEXaHU3MOB ITPOTEKaHUS
JTAHHBIX peakuuil u
IFeHETUYECKOH CBSI3U
OPraHWYECKUX BELIECTB Pa3HbIX
KJIacCOB.
3. PacuerHsle 3amaun 1o
YPaBHEHHUSIM PEaKIHH ¢
y4acTUEM OPraHUUYECKUX
BEIIECTB.
4, JlaGopaTtopHas pabota
"ITpeBpamieHus
OpraHMYECKUX BEILECTB IIPH
HarpesaHun"

4.3

OK 01 OK 02
OK 04 TIK 3.1

Nnentuduka must opraHunvdeck ux
BELIECTB, UX 3HAYEHUE U
MIpUMEHEHHE B OBITOBOM U
TIPOU3BOJCTB €HHOM

1. IpakTHko-
OPHEHTUPOBAHHBIC 33 JaHUSI TI0
COCTaBJICHHIO XUMHUYECKUX




JACATCIBHOCT U YCJIOBCKA

peakuuii ¢ yayacTuem
OpPraHWYECKUX BEIIECTB, B T.U.
UCTIOJIb3YEMBIX JUTSI KX
uAcHTU(DUKAINH B

OBITY U TPOMBIIIIJICHHOCTH.
2.JIabopaTtopHas pabora:
"UneHTudukamys OpraHndecKux

COEIMHEHNN OTAEIbHBIX KJIACCOB"

Pa3zgea 5. Kuneruuec Kkue u
TEPMOJUHA MHUYECKHUE
3aKOHOMEPH OCTH NMPOTEKAHU S

XUMHYIECCKH X peakuuﬁ

5.1

OK 01
OK 02
K 3.1

CKOpOCTh XUMUYECKHU X PEAKIIHi.
XUMHUYECKO € pAaBHOBECHE

[TpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUICCKHUE 3aTaHUS Ha
aHanan3 (paxTopoB, BIUSIOIINX
Ha U3MEHEHHUE CKOPOCTH
XUMHYECKOW PEaKIUH.
[TpakTHKO-OPUEHTHPOBAHHBIE
3aJIaHus Ha IPUMCHCHHE
npunuumna Jle- [larense s
HAXO0XJICHUS HAIIPABJICHUS
CMEIICHHS PAaBHOBECHS
XUMHUYECKON PEeaKINK U aHaIu3
(hakTOpOB, BIUSIONINX HA
CMEIIeHUE XUMHYECKOTO
paBHOBECHS

2.JIaGoparopnas padota
«CKOpOCTh XUMHUYECKUX
peakiuid. CMelieHue
XHUMHUYECKOTO PAaBHOBECHSD)

Pa3znes 6. PacTtBopbl

OK 01 OK 02
OK 07IIK 3.1

[TonsiTus 0 pacTBOpax

1. 3ajayn Ha IPUTOTOBIICHUE
pPacTBOpPOB.
[TpakTHKO-OpHUEHTUPOBAHHBIE
pacueTHbIC 3a/1aHuUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHON
JESITeIbHOCTH YeJIOBEeKa

6.2

OK 01 OK 02
OK07IIK 3.1

Hccnenosa Hue cBONCTB
pacTBOpOB

JlaGopatopHas pabota
"[IpuroroBienue pacTBopoB"

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COACPKAHUE (COEePKAHUE TPUKJIATHOTO

MOYJIs1)

Paznen 7. Xumus B ObITY H
MPOU3BO/JICT BEHHOI /IesiTeJIbHOC
TH YeJ10BeKa

7.1

OK 01 OK 02
OK 04 OK 07
IIK 3.1

Xumus B ObITY U
MIPOU3BOJICTB €HHOM
JeATEIbHOCT U YeJIOBEKa

Ketic (c yuerom Oynymieit
npodeccroHanbHO M
JIeATEIIbHOCTH)
Bo3moxkHBIE TEMBI KEHCOB:




1. IloTenenenue KiuMaTa u
BBICBOOOYKIEHUE Ta30BbIX
TUJPATOB CO JHA OKEaHa
2. bynymue marepuainsl
JIJI aBHa-,MaIlluHO-, U
pUOOPOCTPOCHUS

3. HoBble MaTepuanbl s
COJIHEUHBIX OaTapei.

4. JIexkapcTBa Ha OCHOBE
pacTUTEIbHBIX
MpenaparoB




MHMHUCTEPCTBO HAYKH M BHICHIEI'O OEPA3SOBAHUSA
POCCHUVICKOM ®EJEPALIUN

OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIBHOE YYPEXXJIEHUE BBICIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKASA T'OCYJAPCTBEHHASA AKAAEMMUS»

CPEJHENPO®ECCHOHAJBHBINA KOJLUIEK

®OH/J ONEHOYHBLIX CPEJICTB
JUTSL TIPOBEJICHUS TEKYIIETO KOHTPOJIS U TIPOMEXKYTOUHOU aTTeCTallun
o0pa3oBaTeIbHON MPOTrpaMMBI

1o 00meodpa3oBaTebHON Y4eOHOI JUCUUIJINHE
Xumus

s cnenuaabHocT 13.02.07 DaekTpocHadxeHue (110 0TPACIAM)

¢dbopMa npoBeieHHs OLIEHOYHOU MTPOLIETYPHI
oughpepenyuposannwlii 3auem

r. Yepkecck, 2023roa



|. OBIIME ITOJIOXKEHUA

@®oupn onenounbix cpeactB (POC) mpeaHasHadeH Aisi KOHTPOJS W OIEHKHA 00pa3oBaTelIbHBIX
TOCTHKEHUH 00ydJaroMXcs, 0CBOMBILUX MPOrpaMMy o01eo0pa3oBarenbHON y4eOHON UCIUILTUHBI
«XuMHs».

OOC BKIIIOYACT KOHTPOJBHBIE MaTepHaIbl JJI MIPOBEICHUS TEKYIIETO KOHTPOJISI U TIPOMEKYTOUHON
arrecranuu B opme nudGepeHIInPOBAHHOTO 3a9eTa.

®OC paszpaboran B coorBercTBuH ¢ DenepaibHBIM TOCYAapCTBEHHBIM 00pPa30BaTEIbHBIM CTaHIAPTOM
cpennero oOmiero oOpa3oBaHus W paboueil mporpaMMoi 00IIe00pa30BaTENLHON YUECOHON TUCITUILTAHBI

«XUMUD.

I1. PE3YJBTATBI OCBOEHU S TUCIATLIAHBI, O AJEXAILIENA ITIPOBEPKH

Kon n Ili1annpyeMble pe3y/bTaThl OCBOCHHUS AUCHUIIIMHBI ITokazarenu
HAHMMEHOBaHHUe OLIEHKH
(popmupyembIx Oo0mmue JlucuunJMHapHbIe
KOMIIeTEeHI M

OK 01. Betbupatrs | B yacTu Tpya10BOIro BOCIIMTAHUS: - BJIQJIETh CUCTEMOM TectupoBanue
CHOCOOBI pelIeHus] | - TOTOBHOCTb K TPYAY, OCO3HAHUE XUMUYECKNX 3HaHuM, | [IpakTtnueckne
3a1a4 LIEHHOCTH MacTepCTBa, TPY10JI100ue; KOTOPasi BKJIFOYAET: 3a/laHus
po(ecCHOHAIBHOM | - TOTOBHOCTb K AKTUBHOM JIESITEILHOCTH | OCHOBOIOJAraroume | YCTHbIE OTBETHI
eI TSIIbHOCTH TEXHOJIOTUUECKON U COIUAILHOU HOHSTUS Bomnpocs! k /13
MPUMEHUTENBHO K | HalpaBJIE€HHOCTH, CIIOCOOHOCTD (XuMU4eCKHit

pa3IMYHBIM MHULMUPOBATh, INIAHUPOBATh U JJIEMEHT, aTOM,

KOHTEKCTaM CaMOCTOSITENIBHO BBINIOJIHATH TAKylO JJIEKTPOHHAs

NeSTETbHOCTb,
- HTHTEPEC K Pa3IMYHbIM chepam
pohecCHOHATFHON 1A TEILHOCTH,
Ogaanenne yHUBEPCAJIbLHBIMHI

000J10YKa aToMa, S-,
p-, d-35eKTpOHHBIE
opOuTaIu aTOMOB,
WOH, MOJICKYIIa,

yueOHBIMHU MO3HABATEIbHBIMHU BaJICHTHOCTb,
OeliCTBUAIMU: 3JIEKTPOOTPULIATEIIHHO
a) 0a30BbIe JIOrHYecKHe JAeiicTBUA. CTh, CTCIICHb

- CaMOCTOATEILHO (OPMYIIUPOBATH U OKHUCJICHH,

aKTyaJIM3UPOBaTh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAQHABJIUBATh CYIIECTBEHHBIN
MPU3HAK WK OCHOBAHHMS JUISI CPAaBHEHHUS,
kiaccuukanuu u 0000IIeHNUS;

- OIIPENICIIATh LEIH JICATEIBHOCTH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUHU HX
JIOCTYIKEHHMS;

- BBIABIIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBAEMBIX

XHMHYECKas CBA3b,
MOJIb, MOJIIpHAs
Macca, MOJISIPHBIH
00BeM, YrIIepOHbIH
CKEJIET,
byHKIMOHAIbHAS
rpyIma, pajuka,
HU30MEPHs, H30MEPHI,
TOMOJIOTHYECKUN P,
TOMOJIOTH,

SABJICHHUAX, yYriaeBoaopodbl,

- BHOCUTb KOPPCKTHUBLI B ACATCIIbBHOCTD, KHUCIIOPOA- U

O CHUBATH COOTBETCTBUEC PCIYIILTATOB a30TCOACPIKAIINEC
oeJisiM, OICHUBATL PUCKU MOCJIEICTBUI COCIMHCHUA,
JACATCIIBHOCTH, OHOJIOTHYECKU

- pa3BHBaTh KPEATUBHOE MBIILICHUE TPU
pEIIeHUH KU3HEHHBIX TPoOIEM
0) 0azoBbIe HCCIEN0BATEIbCKUE

aKTUBHbBIE BEIIECTBA
(YyrneBopl, JKUPHI,
Oenku), MOHOMED,

AeHCTBHA: [IOJIUMED,
- BJIQIETh HABBIKAMH y4eOHO- CTPYKTYPHO€ 3BEHO,
HCCIIEA0BATENBCKON U IIPOCKTHOU BBICOKOMOJIEKYJISIPHBI




NEeSITETLHOCTH, HABBIKAMU Pa3peIICHHUS
pooem;

- BBISIBJIATH TPUYUHHO-CJIC/ICTBCHHBIC
CBSI3M M aKTyaJIM3UPOBATh 33134y,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUS,
HaXOJUTh apTYMEHTBI IS
JI0Ka3aTeJIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTCPUU
pelICHHUS;

- QaHATTM3UPOBATH TOJTy4YCHHBIC B XOJIE
pEIICHUS 3a/1a9H PE3yJIbTaThI,
KPUTHUYECKH OIEHUBAThH UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH
M3MCHCHHE B HOBBIX YCIIOBUSX;

- YMETh MIEPEHOCHUTDH 3HAHUS B
MO3HABATEIHHYIO U TIPAKTHYECKYIO
00JTaCTH )KU3HEACATEITLHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HBIX IPEIMETHBIX 00IacTeH;

- BBIJIBUTATh HOBBIC UJICH, TIPETaraTh
OPUTHHAJILHBIC TIOJIXOJIBI U PEIICHUS;
- CIOCOOHOCTH WX MUCIIOJIH30BAHUS B
MO3HABATEIBLHOMN U COI[MAIbHOM
MPaKTUKE

€ COC/IMHCHMS,
KpHUCTaJUIMuecKas
pEIIeTKa, TUIIBI
XUMHYECKUX PEAKIIUI
(OKHUCIIUTENTBHO-
BOCCTAHOBUTEIBHEIC,
9K30-U
SHAOTEPMUUECKHE,
peaKIu HOHHOTO
oOmeHa), pacTBoOp,
AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI,
AIEKTPOIUTHYECKAS
JTUCCOTUAIINS,
OKUCITUTEb,
BOCCTAHOBUTETTb,
CKOpPOCTh XUMHUYECKOU
peaKIny, XUMHUYECKOE
paBHOBECHE), TEOPUU
U 3aKOHBI (Teopus
XUMHUYECKOTO
CTPOCHHS
OpraHnYeCcKUX
BenrecTs A.M.
byrneposa, Teopus
3JIEKTPOJIUTUYECKON
JUCCOLMAINY,
MEepUOINYECKUI 3aKOH
J.1. Menneneena,
3aKOH COXpaHEHUs
Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3BIK
XUMUH,
dakTonoruueckue
CBEJICHUS O
CBOMCTBaX, COCTAaBeE,
MOJTYYCHUH U
0e301macHOM
HCII0JIb30BAHUU
BAKHEUILIUX
HEOPraHU4YeCKHX U
OpPraHUYEeCKUX
BEIIECTB B OBITY U
[IPaKTUYECKON
JeATETbHOCTH
YeJI0BEKa;

- YMETh BBISBIIATh
XapaKTepHbIE
MPU3HAKU U
B3aUMOCBSI3b
M3YYEHHBIX TOHSATUH,




MPUMEHSATD
COOTBETCTBYIOIINE
MOHSTHUS TIPU
OTIMCAaHUU CTPOCHUS U
CBOMCTB
HEOPraHUYeCKUX U
OPraHuYECKUX
BEIIECTB U MX
IIPEBPAILCHU;
BBIABIISATE
B3aHMMOCBSI3b
XUMHYECKNX 3HAHUH C
MOHATUIMHA U
MPEICTABICHUSIMU
Apyrux
€CTECTBEHHOHAYYHBIX
MPEMETOB;

- YMETh HCIIOJIB30BaTh
HauMEHOBaHUS
XUMHAYECKAX
COeqUHEHNN
MEXTyHapOHOTO
CO103a TEOPETUUYECKOMN
Y MPUKIATHON XUMUHU
Y TPUBHAJIbHBIE
Ha3BaHUS Ba)KHEUIITNX
BEIECTB (ITHJICH,
alleTHJICH, TJIULIEPHH,
denon,
dbopmaberus,
YKCYCHasi KUCJIOTa,
TJIUMLMH, YTapHBINA Ta3,
YIJIEKUCIIBIN Tas3,
aMMHaK, ramieHas
HW3BECTh, HErameHas
HW3BECTh, TUThEBAs
coJia u IPYTrux),
COCTaBIATH (POPMYIIBI
HEOPraHWYeCKuX 1
OPraHM4YeCcKUxX
BEILIECTB, YPaBHEHUS
XUMUYECKUX PEAKIUM,
OOBSICHITH UX CMBICIT;
MOATBEPKIATh
XapaKTepHbIE
XHMHYECKHE CBOMCTBA
BCIIESCTB
COOTBETCTBYIOIIMMU
HKCIIEPUMEHTAMH U
3alUCsMU YpaBHEHUMN
XUMUYECKUX PEAKIUM;

- YMETH




yCTaHABIIUBATh
MIPUHA]ICKHOCTD
W3YYCHHBIX
HEOPTaHUYECKUX U
OpraHUYeCKHUX
BEIIECTB K
OTIpeICIICHHBIM
KJIacCaM M T'PYIIIaM
COCOUHCHUM,
XapaKTepU30BaTh UX
COCTaB M Ba)KHEUILINE
CBOMWCTBA; ONPEIEIIATh
BHJIbI XUMHYECKUAX
cBsi3ell (KOBaJIGHTHAs,
WOHHAS,
METaJTUIeCKas,
BOJIOPOIHAS ), TUITHI
KPUCTALTHICCKHX
pEIIeTOK BEIICCTB;
KJIaCCU(PUIIMPOBATH
XUMHUYECKHUE PEAKITUH;
- copmupoBaTh
MPEJICTaBJICHUS: O
XUMUYECKON
COCTAaBJIAIOIIEN
€CTECTBEHHOHAYYHOU
KapTHUHBI MUPA, POJIH
XUMHH B TIO3HAHUU
SBJICHUHW TIPUPO/IBL, B
dbopMupoOBaHUHN
MBIIIJICHUS U
KYJIbTYpbI JINYHOCTH,
ee (QYHKIIMOHATILHON
rPaMOTHOCTH,
HeoOXOAUMOM I
pelieHus
MPAKTHYECKUX 33734
U DKOJIOTUYECKU
000CHOBAaHHOTO
OTHOIICHHS K CBOEMY
3/I0POBBIO U
MIPUPOJHOM Cpere;

- YMETh MPOBOJIUTH
pacueTsl 1o
XUMHYECKUM
dopmynam u
YpaBHEHUSAM
XUMHYECKUX PeaKIHii
C UCTIOJIb30BaHUEM
bu3NYECKUX BETUYHH,
XapaKTePU3YIOIINX
BEIIECTBA C




KOJINYECTBEHHOU
CTOPOHBI: MaccChl,
0o0beMa (HopMaJlbHbIE
YCIJIOBHS) Ta30B,
KOJIMYECTBA
BELIECTBA;
UCII0JIb30BATh
CHUCTEMHBIC
XUMUYECKUE 3HAHUS
JUTSL TIPUHSTHS
pelIeHuN B
KOHKPETHBIX
YKU3HEHHBIX
CUTYaITUsX,
CBSI3aHHBIX C
BEIIECTBAMU U
IPUMECHCHHEM

OK 02.
Hcnonb3oBarh
COBPEMECHHBIC
CpeJICTBA TIOHCKa,
aHaJIN3a U
MHTEpPIpETAINH
nHpopManuu u
nH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodhecCuoHaTbHOM
NesITeNIbHOCTH

B o0J1acTH IEHHOCTH HAYYHOI'0
MO3HAHHUSA:

- cOpPMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U
0O0I11eCTBEHHOH NMPaKTUKH, OCHOBAaHHOTO
Ha JMaJIore KyJibTyp, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPLICHCTBOBAHUE SI3bIKOBOM 1
YUTATENIbCKOM KYJIBTYpBl Kak CpeCTBa
B3aMMO/ICHCTBHS MEX1y JIFOJIbMU U
MIO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTH Hay4HOH
NesTelbHOCTH, TOTOBHOCTh
OCYILECTBIIATh POEKTHYIO U
HCCIIEI0BATENBCKYIO JEATEIbHOCTD
WHAWBUIYAIBHO U B IPYIIIE;
OsiajieHNe YHUBEPCAJIbHBIMHI
yY4eOHBbIMH I03HABATEIbHBIMHU
JeHCTBUSIMH

B) padora ¢ undgopmanueii:

- BJIQIETh HABBIKAMU MOJIyYECHUS
nHGOpMAaIUU U3 HICTOUHUKOB Pa3HbIX
THUIIOB, CAMOCTOSITENILHO OCYIIECTBIIATh
MIOMCK, aHAJIU3, CHCTEMATU3ALUIO U
UHTEepHpeTauio HHpopMaluu
pa3IUYHBIX BUJOB U GOpPM
MIPECTaBICHMUS;

- CO3/1aBaTh TEKCTHI B Pa3JINYHBIX
(dopmaTax ¢ yueToM Ha3HAYCHUS
nH(OpMAIIUU U LIEIEBOH ayTUTOPHH,
BBIOMpas ONTUMANIBHYIO (OpMY
MPEJCTABICHUS U BU3YaIH3alUH;

- OIICHMBATh JIOCTOBEPHOCTH,

- YMETh TIJIAHUPOBATh
Y BBITIOTHATH
XHMHUYECKUMN
AKCTIEPUMEHT
(mpeBpameHus
OpraHUYECKUX
BELIECTB MpHU
HarpeBaHuH,
MOJIy4YeHHUE 3TUJICHA U
U3y4EHUE ero
CBOMCTB,
KayeCTBEHHbIE
peaxkiuu Ha
aNbJIerU/Ibl, Kpaxmal,
YKCYCHYIO KHCTIOTY;
JeHaTypanus OeJIKOB
IIPU HarpeBaHUH,
[[BETHBIE PEAKIIUU
0eNKOB; IPOBOIUTH
pEaKIuy HOHHOTO
oOMeHa, ornpeiensaTh
Cpeny BOJTHBIX
pacTBOpOB,
KaueCTBEHHbIE
peakiuu Ha cynbdar-,
KapOoOHaT- U XJIOPU/I-
AHUOHBI, HA KATUOH
aMMOHHMSI; peliaTh
AKCIIEPUMEHTAJIbHbIE
3a/1a4¥ 10 TeMam
"Mertamibl" u
"Hemeramnsl") B
COOTBETCTBUU C
MpaBUIAMU TEXHUKH
6€3011acCHOCTH MPH




JETUTUMHOCTh MHPOPMALIH, e
COOTBETCTBHUE MPABOBBIM U MOPAJIBLHO-
THUYECKHM HOpMaM;

- HCIIOJIK30BaTh CPEJCTBA
MH(POPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B
pelIeHN KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U OPraHU3aIMOHHBIX
3a7a4 ¢ coO0AeHnEM TpeOOBaHU
SPrOHOMHKH, TEXHUKH 0€301TacHOCTH,
TUTHEHBI, pecypcocOepeKeHusl,
MPABOBBIX M ATHYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30TacHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHUS U
3aluThl HH(pOpMaLKH,
MH(POPMAITMOHHOMN 6€30TIaCHOCTH
JUYHOCTH,

oOpaleHuu ¢
BEIIECTBAMU H
1ab0paTopHBIM
000py/I0BaHHEM;
MIPEJICTABIISTh
Pe3yABTATHI
XHUMHYECKOTO
IKCIICPUMECHTA B
dbopme 3anucu
YpaBHEHUH
COOTBETCTBYOIIHX
peakuuii u
dbopMynupoBaTh
BBIBOJIBI HA OCHOBE
ITUX Pe3yIbTATOB;

- YMETh
aHATM3UPOBATh
XHUMHYECKYIO
uH(pOopMalLHIO,
MIOJTy9aeMyIO M3
pa3HbIX UCTOYHUKOB
(cpencTB MaccoBoi
uH(popMaIuu, ceTh
WutepHeT u apyrue);
- BJIaJICTh OCHOBHBIMU
METO/IaM{ HAy4HOT'O
MO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM
(mabmroieHue,
U3MEepeHue,
SKCIIEPUMEHT,
MOJICITMPOBAHNUE);

- YMETb MPOBOJIUTH
pacueTsl 1o
XUMHYECKUM
dbopmynam u
yYpaBHEHUSAM
XUMHYECKUX PeaKIHii
C UCTOJIb30BaHUEM
bu3znyecKuX BETUYHH,
XapaKTePU3YIOIINX
BEIIIECTBA C
KOJMYECTBEHHOM
CTOPOHBI: MacCHhl,
o0beMa (HopMallbHbIE
YCIIOBHS) Ta30B,
KOJIMYECTBa
BEIIIECTBA;
UCIIOJIb30BaTh
CUCTEMHBIC
XUMHUYECKUE 3HAHUS
JUTSL TIPUHSITHS




peleHuii B
KOHKPETHBIX
KU3HCHHBIX
CUTyalusx,
CBA3aHHBIX C
BEIICCTBAMU U UX
IMPUMCHCHUCM

OK 04.

S dexTuBHO
B3aHMO/ICVICTBOBAaTh
1 paboTarth B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CAMOPA3BUTHIO,
CaMOCTOSITEIbHOCTHU U
CaMOOIIPEIECIECHHUIO;

-OBJIaJICHUE HAaBBIKAMU y4EOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COITMANBHOM JICSITCIIFHOCTH,

OBJjaieHHe YHUBEPCATbHBIMHU
KOMMYHUKATHBHBIMU /1€liCTBUAMM:

0) COBMeCTHAs 1eSITeJIbHOCTD.

- IOHUMAaTh ¥ UCTIOJH30BATh
MPEUMYIIECTBA KOMaHIHOW 1
WHJIMBHUIYAIBHOW PaOOTHI;

- IPUHUMATh €I COBMECTHON
NESITETFHOCTH, OPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICHCTBHUSI 110 €€
JOCTH>KEHHIO: COCTABJIATH IUIAH
JEUCTBUM, PACTIPENIECTSATh PO C YYETOM
MHEHUH YYaCTHUKOB 00CYXJ1aTh
pe3yNbTaThl COBMECTHOU PabOTHI;

- KOOPJIMHUPOBATH U BBIMOJHATH PaboTy
B YCIIOBUSIX PEaIbHOIO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILECTBIIATh IO3UTUBHOE
CTPATErMYECKOE MOBEACHUE B PA3IUUYHBIX
CUTYaLMSIX, IPOSIBIISATH TBOPUECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM
OBJ1aieHHe YHUBEPCAIbHBIMH
peryJIATUBHBIMH 1eHCTBUSIMU:

r) NpUHSITHE Ce0s1 M APYTUX JIO/Ie:

- IPUHUMAaTh MOTUBBI U APTYMEHTHI
JOPYTUX JIFOJIEN MIPU aHAIN3€ PE3YJIbTATOB
JEeSATENbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO
JPYTUX JIFOJIeH Ha OIINOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP
C TIO3ULIMU JPYTOro YeIOBEKa;

- YMETh IJIAHUPOBATH
Y BBITIOTHSTH
XHMHUYECKUMN
OKCIIEPUMEHT
(mpeBpaieHus
OpraHUYECKUX
BEIIECTB MPHU
HarpeBaHUH,
MOJTydeHUE ITUJICHA U
U3YYCHUE eTro
CBOMCTB,
Ka4yeCTBCHHBIC
peaKIuu Ha
aJIBbJICTHJIBI, Kpaxmall,
YKCYCHYIO KHCJIOTY;
JieHaTypanus OeIKOB
NIpY HarpeBaHWH,
[[BETHBIC PEAKITHH
OCJIKOB; TPOBOIUTH
pEaKIuy HOHHOTO
oOMeHa, OTIpeIeIATh
Cpeay BOJTHBIX
pacTBOpOB,
Ka4eCTBECHHbBIC
peaknuu Ha cyiabdar-,
KapOOHAT- ¥ XJIOPUJI-
AQHMOHBI, HA KATUOH
AMMOHWUS; PEIIaTh
AKCIIEPUMCHTAIIbHBIC
3aJ]a4y 10 TeMaM
"Metaiubl" u
"Hemeramisl") B
COOTBETCTBHUHU C
NpaBUJIAMH TEXHUKU
6€3011acHOCTH TPH
oOpatieHuu ¢
BEIIECTBAMU U
1a00paTOPHBIM
o0opynoBaHueM;
MPEJICTABIISIT
pe3yabTaThl
XHUMHYECKOTO
IKCIIEPUMEHTA B
dbopme 3anucu
ypaBHEHUH




COOTBETCTBYIOLIMX
peakuui u
dbopmynupoBath
BBIBOJIbI HA OCHOBE
ITUX PE3yJIbTATOB

OK 07. B o0J1acT 3K0JI0TMYECKOT0 - copMUpOBaTH
CopelicTBoBaTh BOCIIMTAHUS: IPEJICTaBJICHUS: O
COXPaHECHUIO - cpOpPMHUPOBAHHOCTH IKOJIOTHUECKOM XUMHYECKON
OKpYXarolen KYJIbTYpbl, HOHUMaHUE BIUSHUS COCTaBJISIOIIEH
Cpelbl, COLIMAJIbHO-3KOHOMMYECKHUX IPOLIECCOB €CTECTBEHHOHAYYHOU
pecypcocOepexeHn | Ha COCTOSHHE IMPUPOJTHON M COIMAIIEHON | KAPTHHBI MUPA, POJIH
10, IPUMEHSATH Cpelnbl, 0OCO3HaHUE TII00aTBLHOTO XUMUU B IO3HAHUH
3HaHUA 00 XapakTepa SKOJIOTHUECKUX MPooIIeM; SIBJICHUH TIPUPOJIBI, B
W3MEHEHUHU - TUTAHUPOBAHUE U OCYIIIECTBICHUE dbopmMupoBaHUHN
KJINMATa, JNEHCTBUN B OKPYKAIOIIEH cpelie Ha MBIIIJICHUS U
TIPUHIIUATIBI OCHOBE 3HAHUS IIeJIel YCTOWYUBOTO KYJIbTYpbI JINTUHOCTH,
OepexIIMBOTO Pa3BUTHSI YEJIOBEUECTBA; ee (yHKIIMOHATLHON
MIPOM3BO/ICTBA, AKTUBHOE HETIPUSTHE JICHCTBHA, TPaMOTHOCTH,
3¢ hexTUBHO MIPUHOCSIITUX BPEJl OKpYKAIoMIeH cpene; | HeoOX0aMMOM JIst
NIENCTBOBATH B - YMEHHE NMPOTHO3UPOBATH penieHus
YpEe3BBIYATHBIX HEOIaronpusTHBIE SKOJIOTHUUECKHE MPaKTUYECKUX 3a]1a4
CUTYaIHIX MOCJIEACTBUS TPEANPUHUMAECMBIX 1 DKOJIOTHYECKHU
JNEUCTBUM, IPEOTBPALATh UX; 000CHOBAHHOI'O
- paclIpeHue OMbITa ACSITEIBHOCTH OTHOILIEHHUS K CBOEMY
9KOJIOTMYECKOW HAIPaBIECHHOCTH; 3I0POBBIO U
- OBJIaJICHUE HaBbIKaMU y4eOHO- MIPUPOJHON Cpene;
HCCIIEI0BATENBCKOM, MPOEKTHOM 1 - YMETh COOJIIO/1aTh
COLMAIBHON JI€ATEIbHOCTH; npaBuja
3KOJIOTUYECKH
1eecoo0pa3Horo
MOBE/ICHUS B OBITY U
TPYAOBOM
JIEATEIbHOCTHU B LEIAX
COXpaHEHUsI CBOETO
310pOBBS U
OKpYyKaroleu
MPUPOIHOMN CpeJIbl;
YYUTBIBATH OMACHOCTh
BO3JIEMCTBUS HA
JKHBbIE€ OPTraHU3Mbl
OIPEIENEHHBIX
BEILIECTB, IOHUMAs
CMBICJI MIOKa3aTens
IIpeAeIbHON
JIOITYCTUMOU
KOHIICHTPALUU
IIK 3.1. - BHJIBl PEMOHTOB  00OpPYIOBaHHS | - BBIIOJIHATH
[InanupoBath 1 YCTPOMCTB IEKTPOCHAOKEHUS. TpeboBaHUs o
OpraHU30BbIBATh MJIAHUPOBAHUIO u
paboTy o peMOHTY OpraHu3aluy peMOHTa
000pyzOBaHUS 000py0BaHus;




- KOHTPOJMPOBAThH
COCTOSIHHE
ANEKTPOYCTAHOBOK U
JIMHUH
AJIIEKTPOIIEPEIayu.
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16.
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19.

20.
21.
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23.
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25.
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27.
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Bomnpocsl 11 NpoBepKH TEOPUTHYECKUX 3HAHUM.

[lepeunciure OCHOBHBIE IOHITHS XUMHH.

Kak oTnmmunth Gpu3ndeckoe sBICHUE OT XUMHYECKOT0?

Hazosute Tunsl xumuyeckux popmys. [lpuBeaure npumepsi.

Cdhopmynupyiite OCHOBHBIC KOJIMYSCTBECHHBIC 3aKOHBI XUMHUH U OOBSICHUTE X C TOYKHU 3PCHHUS
ATOMHO-MOJIEKYJIIPHOTO CTPOCHHUSI.

B uem oTnnune GpopmynupoBku nepuoandeckoro 3akona, qanHo 1. 1. MenneneeBsim,
OT COBPEMEHHOI (OPMYIUPOBKU?

Kaxue cBoiicTBa XUMHUUECKHUX DJIIEMEHTOB U3MEHSIOTCS MTEPUOTUIECCKHU?

[Tokaxkute Ha MpUMEpE CBOMCTB IICIIOYHBIX METAIOB U TAJIOTEHOB 3aKOHOMEPHOE U3MEHEHHUE
HX CBOWCTB.

[TpoBemuTe 0030p cTpyKTyphI [leproanyueckoil CHCTEeMbl XUMHUYECKUX YJIEMEHTOB.
[TokaxkuTe B MEPUOANIECKON CHCTEME TIEPHOIBI XUMUYECKUX DJIEMEHTOB U OOBSICHUTE
U3UYECKUN CMBICIT TTEPUO/IA.

[TokaxkuTe B MEPUOANIECKON CHCTEME TPYIITBI XUMUYECKUX DJIEMEHTOB U OOBSICHUTE
(bMBUYECKU CMBICIT JIEJICHUS DJIEMEHTOB Ha TPYIIIBI U TIOATPYIITIE.

Yem xapakTepu3yroTcs S-, p-, d- u f-anementsr?

ChopmynupyiiTe onpeaeneHne TOHITHS «aTOM).

N3 xakux 4acTUI] COCTOUT aTOM?

CdopmynupyiiTe onpenencHue TOHITHSI «OPOUTAIIBY.

CKOJBKO MPOCTPAHCTBEHHBIX OPUEHTALIUA BO3MOXHO IS S- U P-3JIEKTPOHOB?

Kakumu napamerpaMu xapakTepu3yeTcsi COCTOSIHUE 3JIEKTPOHA B aTOMe?

Kak onpenenuTs MakCUMalIbHOE YKCIIO 3JIEKTPOHOB Ha KaXKIOM ypOBHE aroma?
Chopmynupyiite onpeeneHue NOHITUS «XUMUYECKas CBS3bY.

Oxapaktepu3yiiTe KOBaJEHTHYIO CBs3b. Kakue BU/IbI KOBAJICHTHOM CBSI3M BaM M3BECTHBI?
[IpuBeauTe npuMepsl.

Chopmynupyiite onpeeneHrne NOHITUS «IJIEKTPOOTPULIATEIBHOCTh.

Oxapakrepu3yiite - U 6-cBsizu. [[puBenute npumepsl.

OObscHUTE MeXaHU3M 00pa30BaHUs JOHOPHO-AKIEITOPHON CBS3H.

Kakue coeannenus Ha3bIBaloTCsA KOMIUIEKCHBIMU? [IpuBeuTe npumepsl.

VYkaxuTe 001acTH MPUMEHEHUS! KOMIUIEKCHBIX COSTMHEHUI Ha KeJIe3HOJOPOKHOM TPAHCIIOPTE.
KakoBa xapaktepucTika HOHHOH CBS3U?

Kakwue coequnenust oTHOCATCS K HOHHBIM? [IpuBeauTe npumepsl.

Kak Oyner u3aMeHaTcs CriocOOHOCTh NIEMEHTOB K 00pa30BaHUI0 METAINTMYECKOU CBSI3H?
OxapakTepu3yiiTe 0COOEHHOCTH BOJIOPOJIHOM CBSI3H, €€ BIIMSHNE Ha CBOMCTBA BEIIECTB.
Hazosute arperatasie coctosiHus BeulecTB. [IpuBeauTe npumepsl.

Uem oTinyaroTcst amopdHBbIe BEIECTBA OT KPUCTAIIOB?

. Ha KOHKPCTHBIX TPpUMEpPAX MMOKAXKUTC 3aBUCUMOCTDb CBOICTB BEIIIECTB OT THUIIA KPUCTAJTNINICCKUX

pemeToK. YKaKuTe 00JacTi UX UCIOJIb30BaHUs B TPO(ECCUOHAIBHON AEATEIbHOCTH.
Coopmynupyiite onpeesneHue MOHATUH «PacTBOPY, «PACTBOPUTEINbY.

[lepeuncnure N3BECTHBIE BaM BHUJIbI PACTBOPOB.

UYTo noka3pIBa€T paCTBOPUMOCTD BEILECTBA?

Cohopmynupyiite onpeesieHue MOHATUS «TEMIOBOM 3(pdeKT pacTBOpeHUs».
Coopmynupyiite onpeesieHue MOHATUS «KOHIEHTPALUS PacTBOPay.

[lepeuncnante OCHOBHBIE CIIOCOOBI BHIPAXKEHUS KOHLIEHTPALIMH PACTBOPOB.

Kakwue BemecTBa Ha3bIBAIOTCS AIIEKTPOJIMTAMU U HeanekTpoauTamu? [IpuBenure npumepsl.




KpnTepnn OICHKH OTBCTOB

Oyenka Kpumepuu

S  «OTIL» OTBeT NOJHBIN U NPAaBUIBHBIA HA OCHOBAaHUU U3yUEHHBIX TEOPHIi; MaTepHUall
M3JI0KEH B ONPEIEICHHON JIOTHYECKOU ITOCIIEI0BATEIBHOCTH, JINTEPATYPHBIM
SI3BIKOM: OTBET CaMOCTOSATEJIbHBIN.

4 «xop.» OTBeT NOJHBIN U NPAaBUIbHBIA HA OCHOBAaHUM W3Y4YEHHBIX TEOPUI; MaTepual

M3JI0KCH B OHpCIICJICHHOfI JIOTHYCCKOM MOCJICA0BATCIIbHOCTH, ITPU 3TOM AOIMYUICHBI
ABC-TPU HECYIICCTBCHHBIC OHII/I6KI/I, HCITPABJICHHBIC T10 Tpe60BaHI/IIO
IperiogaBaTcCIisd.

3 «YHOBIL»

OTBeT NOJHBIN, HO TIPH ATOM JIOMYIIEHA CYIICCTBCHHAS ONMIMOKA, UIIH HETIOJIHBIMH,
HECBS3HBIN.

2  «HEYIL»

[Ipu oTBeTe OOHAPYKEHO HEMOHUMAHHUE CTYIEHTOM OCHOBHOTO COJAEpIKaHUS
y4eOHOT0 MaTepHualia WK JOMYIEHbl CYIIeCTBEHHbIE OIINOKH, KOTOPBIE CTYJEHT HE
CMOT MCIPABUTH MPH HABOSIIUX BOIPOCAX MPENOIABATEIIS.

2. HpaKTuqecm[e 3aJaHudA 1 3a/1a4M

Paznesn 1. OcHOBBI CTPOEHUSI BelleCTBA - 33Ja4M Ha COCTABJICHUE XUMHUYECKHX

(dbopMyI IBYXaTOMHBIX COEIMHEHUHN (OKCUIOB, CYyAb(UIO0B, THAPUAOB U T.II.).

Jlarime nHazeanus ciedyiouum cOeOUHEeHUIM.

Li2O MnO Allz Cr2Ss ZnHz AgsaSi CasN2 CO,, CaO P20s CCls NaBr FeS MgH2 AlsCs
K3P MnO; Fe,0O3 Cl,O KCI MgF. CrS CaH SiHs K4sC CasP2 Na2O CuO N203 Mn.O7 LiF
PCls HgBr Ag.S CuS HCI NasSi AIN LisP Cr203 As20s NO2 B203 BaCl, PBrs MnS PH3
LiH Ba2C AlsSiz NasP N2O SiO2 MgO CrF2 KzS CH4 PbO Au203 NH3 CaS N20s HgO AlP

CocraBbTe GOpMyIIbI IO HA3BAHUSIM:

Hutpua xanus
Cuuuug Maraus
IMaapun anroMuHusS
Cynbsdua ceunna (1)
bpomun nunka
Oxcup yriepona (1)
Oxcup xmopa (V)
Oxkcun Gapust
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dochun xenesza (111)
10.KapOun maraus
11.I'uapun xanus

12.Cynbdua anroMuHUS

Kap6una nmutus
Oxcun dpochopa (1)
®ropun meau (I1)
Oxkcua cepedpa
IMaopuna nutus
Cynbdun meau (I)
Hutpun natpus

Homuna cepebpa

© oo N UhE wNE

. Okcun xpoma (1)
10.0kcun azora (V)
11.I'mapun HaTpus
12.Xnopun xpoma (1)



13.Momun menu (1)
14.Cynsoun pryru (I1)
15.0xcun xmopa (I11)
16.0Oxcun ceunmna (1V)
17.0xcua muHKa
18.Cunmmnimmn Kansust
19.'unpun Gapust
20.Cynbdun xenesa(lll)
21.0xkcup azota (1)
22.0Oxcuj aTfOMUAHUS

23 . Xmopu xene3a (11)
24 Hutpun 6apust 25.0xcun

prymu (1)

13.0Oxcun xkamusg 14.0xcun
mbibsika (1) 15.Cynsdun
nuHka 16.@ochun meau (1)
17.0xenp xenesa (II)
18.bpomuy maprana (II)
19.Cynbdun mutus
20.Dochun cepedpa
21.@Topun xenesa (11)
22.0xcup xpoma (VI)
23.Hutpun nurus
24.Cynbun maraus
25.0kcupn menu (1)
26.Xnopun pryru (II)

26.0kcup cypbmsl (V)

Paspnen 2. Xumuyeckue peakuuu

3ajaun Ha COCTABJICHUE YPAaBHEHUH pEaKIMii: COSTUHECHHMS, 3aMEIICHHS, Pa3JI0oKEHUs, OOMeHa U
peaKkIuii ¢ y9acTHeM KOMIUICKCHBIX COEAMHEHUN (Ha mpuMepe TUIPOKCOKOMIUICKCOB aTOMHUHHS U
IIMHKA); OKHUCIHUTEIbHO- BOCCTAHOBHUTEIBHBIX PEAKIIMH C HCIOJIH30BAHUEM METOJA AJIEKTPOHHOTO
OayaHca; C y4acTHEM KOMIUIEKCHBIX COCIUHEHUN (Ha MpuMepe THAPOKCOKOMITJIEKCOB aIFOMUHUS U
IIMHKA)

1. Peakiueii 3aMemieHus IBIISICTCS
a) TOpeHue BOJIOPO/ia B KUCIOPOJIE;
6) BocctanoBnenue okcuaa menu (I11) Bomoponom;
B) B3aUMOJEHCTBUE THIPOKCH A KaJIHsl C CEPHON KUCIIOTOH; I)
TEepMHUECKas JeruapaTanus THAPOKCH 1A IIMHKA.
2. Peaxnus, ypaBaeHue kotopoit CaO+CO2=CaCO3,Ha3bIBaeTCs peakiueit

1) coenunenus; 2) pa3IoKCHHUS; 3) obmeHa; 4) 3aMEIICHHUS.
B3anmopeiicTBre THAPOKCUIA KAJIBIUS C COISTHOM KUCIIOTOM - 3TO pEeaKIus
1) coenunenus; 2) pa3IoKCHHS, 3) obmeHa; 4) 3amMeleHus
3. VYkaxuTe peakiuuio, KOTopas  SBISETCS  peakluell  pa3loKeHus U HUOeT C
M3MEHEHHEM CTETICHH OKHCIICHUS:
a) Cu(OH); = CuO + H.0; B) 2KNO3= 2KNO2+03; 6)
CuO + H2 = Cu+ H20; r) CaCO3z = Ca0 + CO2
4. HamuimmTe peakiuu, yKa)XUTe TUI peaKIuu:
a) pas3yIoKEHUs YrOJIbHOW KHUCIIOTHI; B) pasnoxkeHus ruapokcuga meau(Il); 6)

MOJIYYCHHA aMMHUaKa U3 MMPOCTHIX BCUICCTB,

T') B3aUMOJICHCTBHE a30Ta C KHCIOPOIOM

5. Hanummmre peakiuu, yKaKUTe TUI PEaKIIHu:
B) okcuzioM Oapus u okcuzaom cepbi(l1V); 0)
r) okcupaa cepsl (IV) u kucnopoaom;

a) JKEJIEe30M U CEepoii;
O6apreM U CepHOW KUCIOTOMH;

6.  VYpaBHsiiTe peakiu METOIOM DJIEKTPOHHOTO Oananca. PaccraBbre KOO()GUIMEHTHI
HIl + H.SO4 — 12 + HoS + H20



H2S04 + Cu20 — CuSO4 + SOz + H20 HNOs3

+ FeO — Fe(NO3s)3 + NO + H20

KNOs + Al + KOH + H20 — NH;z + K[AI(OH)4] SO +
KMnO4 + H2O — K2SO4 + MNnSO4 + H2SO4 SO2 + KoCro07
+ H2S04 — K2S0O4 +Cr2(S04)3 +H20

e  3ajauyu Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTHK MIPOIYKTa PEAKLIUU COETUHEHMS;
MacCOBOM MJIM 0OOBEMHOM JI0JIM BBIXOA MPOAYKTA PEAKIIMH COCTMHEHUS OT TEOPETUUCCKU
BO3MOXHOTIO, 00BEMHBIX OTHOILIIEHU I ra3oB; KOJJMYCCTBCHHBIX XapPaKTCPHUCTHUK UCXOAHBIX
BEILIECTB U MPOAYKTOB PEAKIIMH; MacChl (00beM, KOJTMYECTBO BEIIECTBA) MPOAYKTA PEAKIIUH, €CITU
OJIHO M3 BEILIECTB JJAHO B BUJIE PAaCTBOPA C OMPEACIICHHON MacCOBOM JI0JIEH PACTBOPEHHOTO
BEIIECTBA.

1. Tlpwu B3ammozelicTBHY HATPHS KOJIUYECTBOM BemecTsa 0, 5 MOJIb C BOJIOM MONYHHIIH BOJOPOL
00béMoM 4,2 11 (H. y.) Beruncnure npakrnyeckuii Beixos rasa (%).

2. Mertammudeckuii  XpoM TIOTydaloT BoccTaHOBIeHHeM ero okcuaa Cr20s3
METAJUTMYECKUM aTIOMHHKMEM. BrrancianTe Maccy XxpoMa, KOTOPBIA MOKHO MOJY4YHUTh IPH
BOCCTAHOBJICHUH €r0 OKCHJIa Maccoit 228 T, eclii MPaKTUYECKHUI BBIXOJ Xpoma cocTaBiseT 95 %.
3. Ompenenure, Kakas Macca MeJIH BCTYITHT B PEAKIMIO C KOHIEHTPHPOBAHHOM CEPHOI KMCIOTOM

1utst mosryuenust okcuaa cepol (IV) o6sémom 3 11 (H.y.), ecnu Bbixoa okcuza cepol (IV) cocraBusier
90%.

4. K pactBopy, comepKameMy XJI0pU I Kalblys Maccoi 4,1 T, IPUIIMIM PacTBOP, COAEPIKAIUIA
docdar Hatpust maccoit 4,1 r. Onpeaenure Maccy MOJYYEHHOTO 0CaJIKa, €CIM BBIXO MPOAYKTa
peakmuu coctaBisieT 88 %.

e  3ajiaHus Ha COCTaBJICHHE MOJIEKYJISIPHBIX U MOHHBIX PEaKIMii ¢ y4aCTHEM OKCHJIOB,
KHUCJIOT, OCHOBAaHUU U COJIEH, MOHHBIX PEAKIIMI THIPOIN3a COJICH, YCTAHOBICHUE N3MEHEHHUS
KHCJIOTHOCTH CPE/Ibl.
1. Kakwue u3 coneit RbCl, Cr2(SO4)3, Ni(NO3)2, Na;SO3 noaseprarores ruaponnsy? CocraBpTe
MOHHO-MOJIEKYJIIPHBIE U MOJIEKYJIIpHbIE YpaBHEHUS FUAPOIIN3a COOTBETCTBYOMUX coneil. Kakoe
3HaueHue pH (> 7 <) UMEIOT PacTBOPBI 3TUX COJICH?
Hanumure nonxoe u cokpamienHoe ypasaenus peakuuii: KOH (p) + HCI (p) = KCl(p) + H20 (mn)
CaO (okcun) + 2HNOs3 (p) = Ca(NO3)2 (p) + H20 (mx) Mg(OH)2 (1) + H2SO4 (p) =
MgSOQOa(p) + 2H20 (M)
CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH)2| Al2(SOa)3
(p) + 3BaCl: (p) = 3BaS04]| + 2AICI3(p) KoS + 2HCI =
2KCI + HzSt
Na2COs + 2HNO3 = 2NaNOs + H,0O + CO21 Mg +
H>SO4 = MgSO4 + H2t

Pa3nen 3. CTpoeHue U CBOHCTBAa HEOPraHUYECKUX BelIECTB

® 3ajauyM Ha pacyeT MaccoBOM JI0JIM (MacChl) XUMUYECKOTO 3JIeMEHTa (COeAMHEHM) B
MOJIEKYJE (CMECH).
Bapuanr 1. BeranciuTh MaccoByto 10710 a3oTa B HuTpate Kanbius (Ca(NO3z), BapuanT 2:
Brruncnute conepxanue kuciopoaa B nepmanrasare kanus (KMnOg) Bapuanr 3: Beruucnure
cozepkanue cepbl B Munepaie nupure (FeSz)

Bapuanr 4: Beraucimre maccoByro 010 cepedpa B okcuze cepedpa (Ag20)
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KJIacCH(HKAIIH,

HOMEHKJIaType u

XUMUYECKUM (POpMYIaM HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB.

l. Bremmcars OTACJIBbHO OKCHUAbI, OCHOBAHUA, KMUCJIOTHI U COJIN. I[aTb Ha3BaHU:I.

A b B r )| E X 3
1{Na2O NaOH [ CO2 SO3 MgO HNOs; | Ba(OH) | CO MnO:
2
2|Si02 ZnO H3PO4 AQ>0 N203 CrOs MnO HF H2SiO3
3|H2S04 CO2 Ca(OH). | BeO LiOH [ CrO Mn203 SOz SiO»
41A1,03 BaO MgCO- Cu(OH) | znO Cr,03 | HMnOg4 Ca(OH): KzPOg4
2
SINO HNOz | MnO NO: HCI H2SOs | NO2 FeO P20s
6|MgSO4 SO, Cl20s H>SiO3 AI(N CO NO AL2O3 BaO
03)3
7|FeO KoCOz | Fe203 Hg(NO3z | CaO Ba(O Ag2SOs | PbSO3 AgOH
)2 H).
2. CoctaBuTh (POPMYJIBI BEICIIMX OKCHIOB DJIEMEHTOB C TMOPSAAKOBBIM HOMepoM: 1)14, 34, 41
2) 75, 16, 3) 33,50, 40 4) 6, 35, 24 5) 21, 25, 32

3. CocTtaBuTth MoNEKyIsipHbIE (POPMYJIEI OKCHIOB, HOAMUCATH XapaKTeP OKCHIA U COCTABUTH
(dhopMyIly COOTBETCTBYIOLIETO THIPOKCHUIA !

1) a30Ta Co CTEIEeHbI0 OKuciaeHus +1, +2, +3, +5

2) xj10pa co cTeneHbIo okucienus +1, +3, +5, +7

3) Maprasiia co CTEIeHbIO OKUCIeHUs +2, +3, +4, +7
4. Beimucarh OTAENBHO O€3pa3IM4YHbIE, OCHOBHBIE, KUCJIOTHBIE U aM(POTEPHBIE OKCHIBL:

A b B r )i E X 3 151
1| NaO [ CaO CO2 SOs MgO N 203 | BaO CO MnQO:
2 | SIO2 ZnO P20s Ag.0 N203 CrOz [ MnO MnO> NO
3| S0 CO2 CaO BeO Li 20 CrO Mn2Os | SO3 SiO;
4 | AlOs | BaO Se0; CuO ZnO Cr,03 | MnO2 | CaO CrOs
51 NO N 203 MnO NO; NaO SOz NO2 FeO P20s
6 | MgO | SO; Cl0s | SiO2 Al.03 | CO NO AL203 BaO
7 | FeO SOz Fe2Os | HgO CaOo BaO Ag20 SOz PbO
5. Brimucars HEPaCTBOPHMBIE OCHOBAHHMS U INENOYH. JaTh Ha3BaHUS.
A B B T i E K 3 1
1 Naz S NaOH | CO2 SOz Mg(OH | HNOs [Ba(OH) |CO Cu(OH)
O4 )2 2 2
2 CsOH | Cu(O HsPO4 | NaOH N203 Cr(O MnO KOH | H2SiO3
H)2 H)
3 H.S04 | CO2 Ca(O BeO LiOH CrO Sr(OH) | SO3 Sr(OH)
H)2 2 2
4 | AlOs3 Ba(O MgC Cu(OH) | ZnO Cr:03 [ HMnO4 | Ca(O | K3POq
H)> 0. 2 H)




5 LiOH HNOs; | Mn(O | NaOH HCI CsOH [ Fe(OH) | FeO P20s
H)2 2
6 MgSO | SO: LiOH | H.SiOs | AI(NOz [ CO NaOH AL, BaO
4 )3 O3
7 | Cu(O K:COs | Fe2O3 | Hg(NO | Ca(OH) | Ba(O Ag.SOs | Ba(O | KOH
H). 3)2 2 H). H).

[IpakTrueckue 3a1aHus HAa ONPEICTICHUE XUMUYECKOW AaKTUBHOCTH BEILIECTB B 3aBUCUMOCTH BHUJIA
XUMHUYECKOM CBSI3HM M TUIA KPUCTAIUIMYECKON PEIIETKH.

1. PaCHpCI[CJ'II/ITI) JaHHBbIC BE€IICCTBA B Ta6n1/1uy COTJIaCHO HUX TI/IHYXI/IMI/I‘IGCKOI\ﬁ CBs3U.

Kosanenruas
TOJISIpHAs

HNounnas
CBA3b

KoBanenrtnas HenossipHast MeTaumyeckas

MgCl,, Hz, CO2, Nalo, HF, Al, ZnO, Fe, Brz, CasNz, Oz, SOz, HBr, Al,Ss,

CuSn(cmnaB)

2. TlpousBeauTe COOTBETCTBUE:

Bunel cesasu

BemecTBa

1.KoBanieHTHas HenoJisipHas

A) Xnopua KambIus

2.KoBaneHTHas mossipHast b) ®Top
3.Monnas B) Hunk

4 Metanmuyeckas I') AMmuaxk
5.Bonoponnas J)Anermien

E) Okcun Gapus

® 3aI[aHI/ISI Ha COCTaBJICHUC ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ C y4aCcTUEM IPOCTBIX U
CJIOKHBIX HCOPraHNMYCCKNX BEIICCTB: OKCHUI0B MECTAJUZIOB, HEMCTAJIJIOB U aM(i)OTepHBIX 3JICMCHTOB,
HCOPraHM4CCKUX KHUCIIOT, OCHOBAaHHMH H aM(bOTeprIX IT'MAPOKCHUA0B, HCOPraHUYCCKUX COHCﬁ,
XapaKTCPU3IYIOIIUX UX CBOMCTBA U CIIOCOOBI MOJIYYCHMU.

3aKOHYMUTE YPABHEHUS PEAKLIMIL:

Na2O + H>S(u36) — MgO(u36) + HCl —
BaO + SiO: (t)— K20 +Zn0 (t)—
Fe-03 + C (t)— Ca0 + 2H; (t)—

FeO + O (t)— NHsOH + P20s —

KOH(tB) + Zn(OH)2 (t)—
NaOH(koum) + Fe(OH)z —
NaOH + Al,0O3 +3H20 —
KOH + NaHCO3 —

Al + KOH +H20 —

Cl; + Ca(OH); —

HCl + CuO —

KOH + AI(OH)3 —
NaOH(tB) + Al2O3 (t)—
Ba(OH); + Ba(HCOs3), —
NaOH + NH4HS —

Zn + NaOH(tB) (t)—
H2SO4 + Mg(OH), —
HCI + Be(OH), —



H3PO4 + Zn(OH); — HCI + AI(OH); —

H>SO4 + ZnO — HCI + AgNO3 —
H2COs (t) — H2SO0s (t)—
H.SiOs (t) — H4P207 (t)—
HNO:3 (t) — 3 HNO: (tH)—

Paznen 4. Ctpoenne U CBOWCTBA OPraHUYeCKHUX BellleCTB

° 3asaHusl Ha COCTaBJICHUE HAa3BaHUM OPraHM4YEeCKUX COEAMHEHUHN N0 TPUBHAILHOM

WY MEXAYHApPOJIHON CUCTEMAaTUYECKON HOMEHKIIATYpE;

1. Hazosute MIPUBEJICHHBIE HIDKE
YTJIEBOJOPO,IbI no MexayHapoaHoit Homenkiarype IlUPAK:
CHE CH3
CH; - CH - CH:; - CH- CH; CH; -CH;-C - CH-CH,OH
| |
CH; CH; CH;
CH; — CHz; CH; - CH; CH;
| |
CH;-C - C - CH-CH;-CH; CH; -C — CH - CH; - CH; - COOH
. |
CHj CHj 'CHj CHJ

2. IlpuBeneHHOMY HWJKE YIJIEBOJOPOIY JAaiTe Ha3BaHue mo HomeHkiatype [UPAC,
YKQKHUTE CKOJIBKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX U YETBEPTHUUHBIX aTOMOB yriepoja
COJIEpP’KUTCA B alikaHe. M3oMepoM Kakoro yrieBoa0poja HOPMAJbHOTO CTPOSHUS SIBISIETCS
JMaHHBIN yrieBogopoa? Hanumure er(i} dopmymy.

a
} II:HE'CHE I:FHE'CHg
HiC~CHy CH H,C~CH-C-Ch,
CH,-CH-CH, H,C~CH, ' CH,CH,
CH;

3. Hanummre cTpykTypHbIe (POPMYIBI COEAUHEHHH M0 NX Ha3BaHUAM: a) 2,5-
JMMETUIITEeKCeH-3;
0) 2-MOHOMETUII-3,5- TUIPOIIIIHOHAH; B) 2,5
- TUMETUI - 3-HUTPOTeKCaH;

r) 2,3-1UXJIOpPreKcaHoBast KUCIIOTA;



1) 2 - aMuUHOOYTaH.

4. Hanumute CTpyKTYpHBIE POPMYIIBI BCEX COCTMHEHUN COCTaBa: HA30BUTE
MOJIYYCHHBIC COCIUHCHUA.

a) CeH1o; 0) CsH110H; B) CsH11NO:o.
o 3aJaHus Ha COCTABIIEHHE MOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX

(hopMyJT OpraHUYECKHUX BEIIECTB OTACIHHBIX KJIACCOB.

5. Hamummre NOJTHBIC U COKPAIICHHBIC CTPYKTYPHBIC (DOPMYIIHI .

2,2,3,4-TeTpaMeTHIITICHTAH 2,3,6-TpumeTni-3-

STHITENTaH

2,5-1MMeTHunreKces-3; 2-MOHOMETWII-3,5- TUIPOTTHITHOHAH;
2,5 - qumeTn - 3-HUTPOTeKCaH; 2,3-muXIIopreKcaHoBast

KHCJIOTA; 2 - aMUHOOYTaH. 4 - metrnuHTEH-3 2,2-

JTUMETHIIOYTHH -3
6. CocTaBbTe CTPYKTYpHBIE (DOPMYJIBI TPEX AITKHHOB, KOTOPHIE H30MEPHBI 2
MeTuwiOyragueny-1,3.Jlaiite uM Ha3BaHUSL.

® 3anauu Ha omnpejeseHue npocTeneil opmMysbl OpraHUUYEeCKON MOJIEKYJIbI,
HCXOJIs U3 DIIEMEHTHOTO cocTaBa (B %0).

1. KakxoBa ¢opmyna coeauHeHus, B KOTOPOM MaccoBasi JI0Jis Kajusi paBHA
0.565, yraepona — 0.087, kucnopoaa — 0.348?

2. BwiBemure mpocteiinyio (GOpMyIy COEIMHEHHS, €CIIM M3BECTEH €ro
AJIEMEHTHBIN COCTaB:

a) yraepoza 0.2730 (27.3%) u xucnopoaa 0.7270 (72.7%)

0) kamprus 0.8110 (81.1%) u azota 0.1890 (18.9%)

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

(42.7%)

3. Haiiqure MosekynsipHyo (GopMylly COEIUHEHHsS a30Ta C BOAOPOJIOM, €CIIH
MaccoBasi JI0Jisl BOJIOpo/ia B HeM paBHa 12.5%, a OTHOCUTENbHAS TNIOTHOCTH IAPOB 3TOTO
BEII[ECTBA M0 BOJAOPOAY paBHa 16.

4. Tlpu cropanuu 3,636r BemectBa 0OpasyeTcs 8 I' yIIeKMCIoro rasa u4,3632 r u
BoJbl. Macca 1 Moibp naHHOro BemiecTBa paBHa 60r. YCTaHOBHUTH MOJIEKYISPHYIO
dbopMyny TaHHOTO BEIIECTBaA.

Pa3nes 6. PacTBopsl

3aayn Ha MIPUTOTOBIIEHUE PACTBOPOB.
1. Onpenenute, CKOIBKO TPAMMOB BEIIECTBA HYXKHO JUI MPUTrOTOBIeHUS 25 mit 10
M pacTBopa rHAPOKCHIA HATPUSI.

Otser: 10T

2. OmnpenenuTe, CKOJIBKO T BOJIBI HE0OX0uMO MpubdaBuTh K 45 T pactBopa NaOH
(0=6%), 4TOOBI NOTYYNUTh KOHEUHBIN pacTBOpP ¢ MaccoBoi noneit 1%.
3. Ompenenute MacCcoOBYIO JIOJIO BEIIECTBA B paCTBOPE, KOTOPHIH ObLIT MOTy4deH
npubasnenuem 175 r KCI (0=20%) x 1000 r BosI
4. OnpenenuTe MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOTOPHIN OBLI MOJIy4eH
npubasneHuem 30 r Na,COs x 1000 T BoIbI



3. 3aganus B TecToBOM (popme.

TECTOBBIE BOITPOCHI 3AKPBITOI'O TUIIA IO OBIIEOBPA3OBATEJBLHOM

YUYEBHOU JUCIHHUATIIIMHE «XUMMS»

Ne

IIpaBuabH
bIH
oTBeT

Copnep:kanue Bonpoca

KoMmnerenuus

Bpems
BBINIOH
eHH
(MuH)

Kakoe u3 cyxzaeHHil BEpHO Ul DIIEMEHTOB
(VA rpynnst , IVA rpynmnsl, [A rpymnnsr)
A)obmas GpopMmysia JIeTy4ero BoJ0POIHOTO
coeqnuenus RH4 ;

b)ue oOpa3yroT neTy4nx BOJOPOIHBIX
COCTMHEHUH

B)1no 3aBepiieHust SHEPTETUIECKOTO YPOBHS
HE XBaTAaeT TPEX DJIEKTPOHOB

OK 01

Cpenu BemecTB, ykazanHbIX B psaay (NHs, O,
HCI, SO2; CaO, HNO3, CI2, CO2; H2S04,
HI, CuCl12, CH4, NH3)konu4ecTBO
COEJIMHEHUH C KOBAJICHTHOM MOJISIPHOM
CBSI3BIO PABHO

A) Tpem B) msym B) gersipem

OK 01

XuMuyeckas CBsI3b B MOJIEKyIax (030HA U
XJIOpUJIA KaNblHsl; CEPHOU KUCIOTHI U
XJIOpUJIa aMMOHHS; CEPHON KUCIIOTHI U 030HA)
COOTBETCTBEHHO

A) KOBaJIeHTHas NOJISIpHAsi U MOHHAS;

b) koBaneHTHas nossipHas ¥ KOBaJIGHTHAs
HEMOJISIpHAS,

B) koBaneHTHast HemoJispHas M MOHHAS;

OK 01

YeM ompenenseTcsi MECTO XHMUYECKOTO
JJIEMEHTa B TIEPUOIMUECKON CUCTEME
A)KOJUTMYECBOM HEUTPOHOB B B SIIPE aTOMa
b)3apsagom sapa

B)maccoii atoma

I') KoJTHUECTBOM 3JICKTPOHOB HA BHEIIHEM
SHEPreTUYCCKOM YPOBHE

OK 02

B xakoM psily XUMUYECYKHUE JIEMEHTHI B
MOPSAKE OCIA0JICHHS X HEMETAITHYCCKUX
CBOMCTB

A) Be- B-C

b)Ga-Al-B

B) S-CI-Ar

I')CI-Br-I

OK 02




YcTaHOBUTE COOTBETCBUE :
THIIBI

XHMHYECKHX

peakuui

A) peakius coeTMHEHUs

b) peaxus paznoxxenus OK 02
B) pexuus 3amenienus
I') peakuust oOmMena
npuMepsbl
1)Na2COz+ 2HNO3=2NaNO3z+H,0+CO>
2)P+0,=P,05
3)Cu(OH)2=CuO+H.0
4)Zn+ 2HCI=ZnCl>+H>
1. Kaxkas n3 peakuuii siBisiercs
9K30TEPMHUYECKOMN ?
1) HCI +NaOH =NaCl + H.0O
2)2Mg+0,=2MgO+ Q OK 02
3)CaC03=Ca0+C02-Q
4) No+ 0,=2N0O-Q
9. K cHIBHBIM 3JIEKTPOJIATAM OTHOCSTCS :
A)runpokcun xenesa (11); OK 02
b)kpemHueBas kuciora;
B)xapOonat kanbuus;
I') kapboHat HaTpus
10. Peakiusa mosHOro 0OMeHa UIeT 10
KOHIIa,ECIIN :
A) B pe3ynbTare peakiuu oOpa3yeTcs ras;
b)B pe3ynbTate peakiuu oopazyeTcsi 0CaoK;
B) B pesynbTate peakiuu oOpasyercs
MaJIoIUCCOIMUPYIOIIEE COSTUHEHNUE; OK 01
I') Bce OTBETHI BEPHBI
Jly1s ypaBHEHUS peakuy XJI0pUaa Meau
(Il cokpalieHHOE HOHHOE YPaBHEHHE UEET
BU/I:
11. A) CUOH™+OH" = CuOH cazox
B) Cu?*+ OH= Cu(OH)20cazox OK 01
B) 2Cu?*+ 20H= CU(OH)Zocaaox
F) Cu?"+ 20H= CU(OH)ZocaHOK
12. Kakoii psig conep KuT JHIlb OCHOBHBIE
OKCHJIBIL:
A) Mn207, CrOgz, SOz, N20s; [IK 3.1
B) Naz0O, CuO, CrO, FeO;
B) SO3, P20s, K20, Cuz0;
I') ZnO, SnO, SiO2, NO.
13. Yxaxurte psf, coaepKalui TOJIbKO
OJIHOOCHOBHBIE€ KHUCIIOTBHI: K 3.1

A) HF, HBr, HNOs3, H3POyg;

B) HI, HNO,, HCIO4, CH3COOH;
B) H2CO3, H3PO3, H2SO4, HoCr207;
I') HPOs3, H2S, HCIO, H2SiOs.




14.

[IpuBeaure npaBuiIbHOE HA3BaHUE BELIECTBA

NaHPOa:

A )ruppokcodochaT HaTpuUs;

B) runpodocdut natpus;

B) murunpooprodocdar Harpus;
I') runpooprodocdar Hatpus

OK 01

15.

Kaxo¥#t psig conepKuUT TOJIBKO
KHUCIIOPOJICOACPIKAIIIE KUCTOTHI:
A) HF, H2Cr207, HCI, CH3COOH,;
b) HCIO, H3POs, HBr, H2SO04;

B) HI, HNO2, HCIO4, HzS;

I') HNOs3, HPO3, H,.CO3, HMnO4

[IK 3.1

16.

VYkaxuTe MOJEKYIIpHYIO GopMyIy
CEpPOBOJOPOTHON KUCIOTHI:

A) HoSOs;  B) H2S;

B) H2SOs4; T') H2S:0s.

OK 01

17.

VYkaxure psajl, coaepKaiui ToJIbKO
KUCJIIOTHBIE OKCHU/IBI:

A) Na;0, Ca0, PbO,, SiOy;

b) SiO2, SO, N2Os, Cl,07;

B) AlbO3, Zn0O, BeO, Cr20s;

I') Cl,O, CuO, MgO, H20.

OK 02

18.

[IpuBemuTe MpaBUIbLHOE HA3BAHKE BEIIECTBA
(ZnOH)3PO4:

A)oprodocdar nuHKa;

b) Tpurunpoxcodocdar nuHka;

B) optodochar ruapokcormHka,

I') ruapooprodocdar nuHka.

OK 01

19.

VKaKUTE MOJIEKYISPHYIO GOPMYITy
THIPOCYIb(ara MarHus:

A) Mg(HSO:3)2;

b) Mg(HS)2;

B) MgHSOg4;

I' ) Mg(HSO4)>.

IIK 3.1

20.

Peakuus Mex 1y KUCIOTOW U OCHOBaHUEM
Ha3bIBACTCS:

A) peakuuei coeTuHEHHs

b) peakuwmeii HeWTpanM3aUK

B) peakumeit paznosxeHus

I') peakiueit rugparanuu

OK 04

21.

N3MeHeHne cBOMCTB OKCHIOB OT KHCJIIOTHBIX
K OCHOBHBIM IIPOUCXOJUT B PAAY BCIICCTB,
(GOpMYJIIBI KOTOPBIX:

A) SO3 - Al,O3 - CaO;

B) MgO - ZnO - Fe;0s;

B) Na;0 - CO; - SO2:

I') P20s - Fez03 - K20;

OK 04

22.

@OpMyﬂa BCIIIECTBA X B cxeMe pcakuumn
CO2 + X = CaCO3 + H20:

A) Ca(OH)2 b) CaO

B) CaCl I') Na,CO3

OK 04




23.

B nemnouke

npeBpamenuii: S —X1 —-S03 —X2 —»CuS
04 —-X3 —-CuO —Cu BemectBamu X1,
X2 u X3 aBIA10TCS COOTBETCTBEHHO:

A) H2S, H2S04, Cu(OH)2;

b) FeS, H2S04, Cu(OH)2;

B) SO2, H2S04, CuClIZ2;

I') SO2, H2S04, Cu(OH)2.

OK 01

24,

YCcTaHOBUTE COOTBETCTBUE MEXKTy Ha3BaHUEM
COeMHEHUs 1 00mIel hopMymnoi
TOMOJIOTHYECKOTO Psijia, K KOTOPOMY OHO
MPUHAIISKAT: K KOKIOW MO3HIINY,
0003HaYeHHO! OYKBOH, Moa0epuTe
COOTBETCTBYIOIIYIO TTO3UIIHIO, 0003HAYCHHYIO
nuQpoi.

HA3BAHUME COEVHE

A) Oyren-1

b) uuxnonpomnax

B) Oyraamen-1,3

I') rexcan

OBLIAS ®OPMVIIA

1)CnHan+2

2) CnHzn-2

3) CnH2n

4) CnHan4

OK 01

25.

O6mas hopmyrna TOMOJOTHYECKOTO psia
yIJ€BOJI0POAOB, K KOTOPOMY OTHOCHUTCS
coequuenneCH,=CH—CH=CHp5:
A)CnHzn+2

b) CnHan2

B) CnHan

I') CnH2n4

OK 01

26.

BemecTBo, cTpykTypHas Gopmyiia KOTOpOTro
Hg
|
CIIs—?—CHz—CH;,.
CH,
A) H-TEKcaH;
b) 3,3-mumernnOyran;

B) 2-meTtun-2-3tunbyran
I') 2,2-qumetunbyras.

Ha3bIBACTCA:

OK 01

217.

CoennHeHus, B COCTaB KOTOPBIX BXOJUT
¢ynkunonansHas rpynna —CHO ,
OTHOCSITCS K KJIaccy:

A) anbaeruaos; b) criupToB ;
B) kap6onoBBIX KHCHIOT; ) heHOTOB.

OK 01

28.

TpoitHas CBsI3b MEXKAYy aTOMaMU yriiepo/ia
obpa3yercs B MOJIEKyIax:

A) ankuHOB; bB) apeHoB;

B) ankanoB; ') ankeHOB.

OK 01




29.

K opranuyeckuMm coeIuHEHHUSIM, B COCTaBE
KOTOPBIX UMEIOTCS (PYHKIIMOHAIBHBIE TPYIIIIBI
—COOH u —CHO, OTHOCSTCS
COOTBETCTBCHHO:

A) KapOOHOBBIE KMCIIOTHI U CIIUPTHI;

b) ampnerunanl u yrieBosl;

B) anpaerunst u cioxuHbie 3QUpHI;

I') xapOOHOBBIE KHCIIOTHI U aJTbICTHIbI

IIK 3.1

30.

dopmyna 2-MeTHIIIpoanoia-1:

A) CHs3—CH(OH)—CH2>—CHzs;
b) CHs—CHx—CH>—CH>—OH;
B) CHs—CH>—CH>—OH;

I CH3-CH(CH3)-CH2-OH.

OK 01

31.

OynkunoHanbHyto rpynny —OH conepxar
MOJIEKYJIBI:

A) anmpaerujos; b) ¢penonos;

B) crnoxubix agupos;  I') mpocTbix 3¢upos.

OK 01

32.

K kmaccy npeienbHbBIX 0THOATOMHBIX
CIIUPTOB OTHOCHTCSI:

A) sTaHainb; b) stanoun;

B) rnunepusn; I') dbenou.

OK 01

33.

yCTaHOBI/ITe COOTBECTCTBHC Me>1<21y Ha3BAaHUEM
BEIIIECTBA M KJIACCOM/TPYIIION, K KOTOPOMY( -
011) 3TO BEIIECTBO MPUHAJICKUT: K KKI0H
TO3HIINH, 0003HAYCHHOU OyKBOH, oa0epuTe
COOTBETCTBYIOIIYIO IMO3UIHI0, 0003HAYCHHYIO
nudpoi

OK 01

34.

Coemunenus a) CH2, = CHz u 6) CHz — OH
OTHOCSITCSI COOTBETCTBEHHO K

A) ankaHam

b) ankenam

B) ankunam

I') cupram

OK 01

35.

OCHOBOIT0JIO)KHUKOM TEOPUU CTPOCHHUS
OpPraHUYeCKUX BEIICCTB SBISICTCS:

1) Byrnepos

2) 3uHuH

3)Menneneen

4) MapKOBHUKOB

OCHOBOIIOJKHUKOM TE€OPHH CTPOCHUS
OpPraHUYEKUX3 BEIIECTB SIBISETCS:
A)Mennenees; b)byrnepos B)3unun
I") MapkoBHHMKOB

OK 01

36.

Opranndeckasi XuMUsl U3y4aer. ..
A)coenuHeHus yriaepoaa

b)coenunenus kucmopo

B) coequnenus xmopa I
COEIMHEHUS a30Ta

OK 01




37.

K yrneBomam He OTHOCUTCS
A) xpaxman B) nentun b)xseruyarka
I') caxapo3za

I1K 3.1

38.

Kakoe xonm4uecTBO M3BECTHRIX aMUHOKHCIIOT
Y4acCTBYIOT B CUHTE3€ OeKa:

A) 20

b) 30

B) 100

') 200.

[IK 3.1

39.

C nmoMoIIbI0 KAKOW XUMHUECKOU CBSI3U
MIPOUCXOJIUT COCTUHEHUE aMUHOKHUCIIOT
MEXTy cO00i1 B MoJIeKye Oellka MepBUYHON
CTPYKTYpPHI?

A) nucynbhuaHas

b) nenruHas

B) BogopoHas.

OK 01

40.

Tun peakuuu, K KOTOPOMY OTHOCHUTCS
OMBLJIEHHE KHUPOB:

A) ruapupoBaHue

b)ruaponus B menoydHoit cpene
B)ruaparanus

I') nerunpupoBanue

OK 04

41.

BemiectBa, o0pasyromuecst pyu TUAPOIIH3E
CJIOKHBIX 3(DUPOB:

A)kapOOHOBBIE KHUCIIOTHI

b) Bona u ciupthl

B) ciupThl 1 KapOOHOBBIE KUCTOTHI
IN)cnupTe! U anbaerust

OK 04

42.

Bony B onpeeiéHHBIX YCIOBUSIX MOTYT
MPUCOCTUHUTH 00a YIIIeBOI0POaa

A) TIeHTaH ¥ IEHTEH-2

b) atunen u 6yraguen-1,3

B) npornan u muKIIonponan

I")6eH3011 1 TUKIIOTeKCaH

OK 04

43.

DTaH MOXET BCTYNaTh B PEAKIIHH
A)3amerneHus

B)npucoenuuenus
B)uzomepuszanuu

INpasnoxenus

J)ropenus

OK 04

44,

B peaximuto nmprcoeMHEHHS ¢ XJIOPOM He
BCTYIIAET:

A) 3THIIEH

b) anerunen

B) 6yran

I"o6en3on

OK 04




45.

Ora”oa o6pa3yeT npocToii 3pup npu
B3aUMOJICHCTBHH C:

A) xapboHOBOI1 KHCNOTOM; B) criupTom;

B) anbnerunom; I') ranorenBoO0pOIOM.

OK 02

46.

YcTaHOBUTE COOTBETCTBUE MEKTY (DAKTOPOM
Y CMEILIEHUEM PABHOBECUS ISl PEAKIIMH,
YpaBHEHHUE KOTOPOI
CoHa(r)+H2(r)«>C2He(r) + Q

dDakrop

A) TloBbIlIeHUE TaBIICHUS

b) YBennuenue remnepaTypbl

B) YBenunuenue xonnenrpanuu Cz2Hs

I') Ymenbmienne konnentpanun C2He
J1) Ilpumenenue karanuzaropa
IHonoxenue paBHOBeCUs

1) Cmectutcs BIpaBo

2) CmecTuTCS BIEBO

3) He m3menutcs

OK 02

47.

CKOpOCTh TOMOTE€HHOM XMMHUYECKON PEaKIINH
MPOITOPIIHOHAIbHA U3MEHEHUIO:

A) KOHIIEHTpAIIUX BEIIECTBA B €IUHUILY
BPEMECHH;

b) macch! BemecTBa B equHUIIE 00BEMA,

B) xosimuecTBa BemecTBa B €IMHAIIE 00bEMA;
I') 06bEMa BerecTBa B X0/1€ PEaKIIHH.

IIK 3.1

47.

Ckopoctb peakiuu Fes) + H2SO04 (pp) =
FeSO4 (pp) + H2 () + Q moBeIicUTCA IipH
A) IOHKEHHH JaBIICHHUSI
b) pazbaBiiennuu pacTBopa KUCIOTHI
B) nonmwxenuu remnepaTypsl
I') u3amenpyeHny Kxemnesa

OK 01

49,

Bribepute THI TUCTIEPCHO CUCTEMBI, B
KOTOPOM pa3Mep YacTHIl — MOJIEKYJIbl, HOHBI:
A) cycrieH3us

b) rpyboaucnepcHas cucrema

B) uctunHHBIN pacTBOp

[IK 3.1

50.

Conu BBICHIMX JKHPHBIX KHUCIOT C YHCIOM
yraepoaHbix aToMoB Cio-Cig —

A) wmbuta; B) Oenku; B) Buramumer, 1)
OCHOBAaHHUSI.

OK 07




TECTOBBIE BOITPOCHI OTKPBITOI'O THIIA 110 OBIIIEOBPA3OBATEJIBHOM
YUYEBHOU JUCIHUATIIIMHE «XUMMS»

Ne IIpaBuabLHBII Coaepikanue Bonpoca Komnerennusi | Bpem
OTBeT |
BBIINO
JIHe
HUSA
(MuH)
1. OTBeTHUTH Ha BOTIPOC OK 01 2
W3 xakux 4acTHI] COCTOUT PO ?
2. JlaTtb onpenienenye NoHITUSIM: OK 01
M30TOI, XUMHUYECKHUH DJIEMEHT, 3
BAJICHTHOCTb
3. OpOuTanu , UMEIOIIHe
ranTeneoOpasnyto Gopmy OK 01 2
Ha3bIBAIOT........
4. OmnpenenuTs YeMy paBeH 3apsij sapa B 2

nepuoandeckoit cucreme xumudeckoro | OK 01
utemenTa Al

5. Hamnwcats anekTpoHHyIO hopmyny 3
XAMHAYECKOTO dJIeMeHTa Siu OK 01

OTIPEJIeNIUTh HOMEP MEePUO/Ia ¥ TPYIIHI B
[1CX5

6. Atom neona Ne, katnon Hatpus Na™ u 2
aHuoH ¢ropa F umeror OK 01
OJIMHAKOBOE.............

Atom KHCJIOpOJa 1 aTOM CCPbI CXO/JHbI

7. Io....... OK 02 2

8. ATOMHast OpOUTAIIB - ATO................. OK 01 2

Yto mpencrapisier co0oit aToMHast
9. mozenb J.Pesepdopma? OK 01 3

10. Onpenennure Kak H3MCHSIOTCS
HEMETAJJINYECKHE CBOMCTBA U
AIEKTPOOTPHUIIATEIBLHOCTH 371eMeHTOB B | OK 02 2
psay Be-B-C-N

11. Meramnueckue 1 BOCCTAHOBUTENLHBIE
CBOMCTBA DIIEMEHTOB B INIABHBIX
MOATPYIIIAaX C pOCTOM 3apsijia sapa OK 02

12 Onenute NpaBUIBHOCTD CYXKIECHUN

A. DJeMEeHTHI I1aBHON MOArPYIIIIbI
UMEIOT 0/INHAKOBOE YHCIIO IEKTPOHOB
Ha BHEIIHEM YpOBHE 3

b. B rnaBHbIX noarpynmnax OK 02
BOCCTAHOBUTEJIbHAS CIIOCOOHOCTD
YCUJIMBAETCS C YMEHBILICHUEM PaJiyca
aToMa

13. Onpenenure U3MEHEHUE pajnyca aTomMa 2
C YBEIIMUEHUEM 3apsija siipa I OK 02
9JIEMEHTOB 3-TO MepHoja




14.

B aromax snemenToB 2*Mg u “°Ca
0JIMHAKOBOE YHCIIO........

OK 02

N

15.

Karanusarop- aro........

OK 01

16.

Kakue BemectBa 00pasyrores B
pe3yabpTaTe peakuy HeUTpaIr3aiuy ?

OK 01

N

17.

B PCAKIMIO 3aMCIICHW BCTYIIAIOT......

OK 01

18.

Ornpenenure TUIBI TPEITI0KEHHBIX
XUMHYECKUX PEAKIIUM:

Ca(OH)2 + 2HCI = CaCl; + 2H,0Ca0
+ CO, = CaCOs3

OK 01

18.

DIEeKTPOTUTHYECKAsT TUCCOIHAITHS -

OK 01

19.

[IpuBenuTe ycnoBus NpOTEKaHUS
peaki HOHHOTO OOMeHa

OK 04

20.

Jaiite Ha3BaHus BemecTBaM:N2Os,
Cl207, N20, Al,03, Na,0O

I1K 3.1

21.

HasoBute okcuapl, KOTOpbIE
COOTBETCTBYIOT JaHHBIM
BenecrBam:Fe(OH)3, HoSO3, NaOH.

OK 01

22.

[TpuBenuTe mpumepsl IBYX
pacTBOPUMBIX U IByX HEPACTBOPUMBIX
OCHOBAHMUSI.

OKO1

23.

[IpaBna i, 9yTO MUIEBAs COJIA — 3TO
cons?Ecnu ma, To KaKOM KHCIOTHI?

IIK 3.1

24,

NHaukaTopel -310 .............

OK 02

25.

HazoBure kucaoThl, KOTOPHIM
COOTBETCTBYIOT CJIEIYIOIIHE
BellecTBa:KapOOHAT HATPHSL, XJIOPH]T
Oapusi,CHIIMKAT KaJlus,MeIHbIN KyIopoc.

OK 02

26.

HasoBute 0CHOBaHUS, KOTOPBIE
COOTBETCTBYIOT JAHHBIM
oxcupam:FeO, AlOs3, NaO

OK 02

217.

[TpuBenute HOPMYIIBI CIEAYIOMINX
BEUIECTB: Cynb(ar Meau, XI0pua oapus,
CyabGUT IIMHKA, HUTPAT Kallus,
KapOOHAT KaJbIIHs

OK 01

28.

lenouwn - 370........

OK 01

29.

[IpuBenuTe knaccuukanuo Coei.
IIpuBenuTe npumepbl

OK 02

30.

[IpuBenuTe npu3HaK peakiuu MEXIY
CEpPHOM KUCJIOTOW U MarHueM

OK 02

31.

TeOpI/IH XUMHUYCCKOTO CTPOCHUA
OPraHu4CCKux CO€OUHEHUI ObLIa
cO3daHa..............

OK 01

32.

[IpuBeaute cTpykTypHYyIO hOopMynTy
rEenTuH-3

OK 01

33.

Kak Ha3pIBaeTcst BEIIECTBO, CTPYKTYpHAs
dopmyna KOTOpPOro
CH3
I
CHs;—- CH2—-C—CHs
I

OK 01




CH> - CHs

34.

H3omepus- 310........

OK 01

35.

VYKaxxute BaJICHTHOCTD yIJIepoJa B
OPraHu4eCKO XUMHUH

OK 01

36.

HazoBuTte yrieBoaopobl, KOTOpbIE
BXOJISIT C COCTaB MPUPOJIHOTO Tra3a

OK 01

37.

MHoroo6pa3ue opraHu4ecKux
COCIMHEHUH 00YCIIOBIICHO........

OK 01

38.

Kak Ha3zbIiBaeTcs peakiys
MOJYYEHHSI KayYyKOB

OK 02

39.

ChopmynupyiiTe mpaBuio
MapkoBHHKOBA

OK 02

40.

Kakoii kmacc oprann4eckmnx
COCIMHEHUH JAET PEaKINIo
«cepeOpsTHOTO» 3epKaja

OK 01

41.

HazoBute k kakoMy Ki1accy
OpPraHn4CCKUuX COG}II/IHGHI/II\/'I OTHOCHUTCA
TIIMLEPUH

[K 3.1

42.

PeaKHI/ISI MPHUCOCAUHCHHA BOIbL
Ha3bIBACTCA ........

OK 04

43.

IIpuBenuTe  Ha3BaHUS  CIEAYIOMIUX
(GYHKITMOHATBHBIX TPYIII:
- OH,- COH, -COOH, NH

OK 01

44,

Peakmus Mexxay kapOOHOBOM KHUCIIOTOM
U CITUPTOM , B PE3YJIbTaTe KOTOPOM
o0pazyeTcst CI0XKHBIN AhUp U BoJa
HAa3bIBAETCA......

OK 04

45.

Kak B ObITY Ha3bIBatOTCS CIIOKHbBIE
3¢upbI TIIUIEPUHA U BBICIIUX
KapOOHOBBIX KUCIIOT?

IIK 3.1

46.

BriGepuTe 1Ba JIMITHUX COCTUHEHUS :
caxapo3a, LIeJIII0JI03a, MypaBbUHAS
KHCIIOTa, KpaxMall, TJIF0K03a, KayqyK

I1K 3.1

47.

OMBbUIEHHE- JTO.....

OK 04

48.

KaxoBa rnaBHast Onojioruyeckas PpOJib
T'JIFOKO3bI B OpraHu3Me 4CJI0OBCKa

OK 04

49

CKOpOCTh TOMOT€HHON XUMUYECKOU
peaKIuy MporopIruoHaIbHa U3MEHEHUIO:

OK 04

50.

Ha3zoBute nmpusHaku,

XapaKTEPU3YIOILINE COCTOSHHE
XMMHMUYECKOE PAaBHOBECUE pearupyromen
CUCTEMBI

OK 02

4. OueHo4YHbIe cpeAcTBAa Py0eKHOIr0 (TEeMATHYECKOr0) KOHTPOJIS 10
o0meo0pasoBareabHOM yueOHO# AucuunanHe ""Xumus'

PyGexHblii (TeMaTHuyeCcKuil) KOHTPOJIb MO AUCHUIUINHE « XUMUS») TPOBOAUTCSA B hopme

IMPOBCPOYHBIX pa60T 110 pasjaciiaM OCHOBHOI'O MOAYJId Ha OTACIILHBIX 3aHATUAX, KEMCOB.

XUMHUYCCKHUE PCAKIIUN

KOHTpOJ'ILHaH pa60Ta COACPIKUT YCTLIPC BU A 3aIaHUI;

4.1. Pasmen 1. Pazgen 2. IlpoBepounasi padora «CTpoeHHe BellecTBa M

1. 3amauu Ha coCTaBiICHHE XUMHYECKHX (DOPMYIT IBYXaTOMHBIX COCIMHEHHUI 110 UX




Ha3BaHMUIO.

2. 3agauM Ha COCTaBJICHWE YPaBHEHUM peakiMi: COCAWHCHHS, 3aMCIICHU,
pasioXeHus, 0OMeHa M PeaKIiHii ¢ y9acTHeM KOMIUIEKCHBIX COEANHEHHI; OKUCIUTEBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH.

3. 3ajaHus Ha COCTABICHUE MOJICKY/ISIPHBIX ¥ HOHHBIX PEAKIIUI THIPOJIH3a COJICH,
YCTaHOBJIEHUE U3MEHEHUS KUCIIOTHOCTHU CPEJIbI.

4, 3amaun Ha pacyeT KOJHUYCCTBEHHBIX XapaKTEPUCTHK IO YpPaBHEHHSIM
XMUMUYECKUX PEaKIHMidi: MacCOBOM WM OOBEMHON JOJM BBIXOJA MPOJYKTa DPEaKLIUU
COCIMHEHUS OT TEOPETHMUECKH BO3MOXKHOTO; OOBEMHBIX OTHOILIEHHH  Ta3oB;
KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIIUU; MacChl
(0oObeM, KOJIMUECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIM OJTHO M3 BEIIECTB JaHO B BUIE

pacTBoOpa C ONpeIETCHHON MacCOBOM JI0JIEN paCTBOPEHHOTO BEUIECTBA.

1 Bapuant 2BapuaHT

1. Jlonuimnte ypaBHEHUS, YPABHSIMTE, COCTaBbTE MOJHBIC U COKPANEHHBIC HOHHBIE
YpaBHEHWS.

Mg (NO3 )2 + Kz POs = Al Cl3 + K3PO4 =

Ba (OH )2 + H3 PO4 = Fe SO4 + Naz PO4=

Zn Brz + H2SO3 = Mn Cl, + KOH =
2. HpOCTaBBTe CTCIICHU OKUCJICHUSA 3JIEMCHTOB B CICAYIOIIUX COCIUHCHUAX.
Bi20s, Ga203, CCls, HMnO4 FeO, PbOz, PCls, HclOg4,
H2Cr207, H2CrOg4, SnSo. XeF4

3. Onpenenute TUN XUMUYECKOU CBSI3U B JAHHBIX BEIIECTBAX, JOKAKHUTE 3TO C
MMOMOIILIO CXEM.

KCI, O2,PH3, Ag, Cl2, NaBr, MgClz, Hz, SO, Cu, Nal, F, Fe,

4. PacctaBbTe KO3(PPUITUEHTHI, ONIPEACITUTE TUIT PEAKIIUHU:
a) Mg + N2 ->Mg3N2 a) C +Cr2 O3— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 B ) NaOH + H2SOs — Na S04 + H20 + Q

5. o ypaBuenuto peakiuu CuCl2 +Mg —MgCI2 +Cu, BeIYHCINUTE KOJIMYECTBO BEUIECTBA ME/IH,
ecnu B peakiuio ¢ xnopuaom meau (I1) Berynmno 480 r maruus.



4.2. Paznen 3. CTpoeHne U CBOiiCTBA HEOPraHMYECKUX BeLECTB.

IIpoBepounasi pabora «CBOHCTBA HEOPraHUYECKUX BelIeCTB»

[Ipoyepounas pabota COAEPKUT TPU BUIA 33TaHUI:

1. 3amaum HaA pacuer MaccoBOl g0iM (Macchl) XHMHUYECKOTO 3JIEMEHTa
(coenuHeHus1) B MOJIEKYyJIe (CMeCH).

2. Ilpaktudeckue 3afaHus MO KiIacCU(UKAIMU, HOMEHKIATYPE U XUMHYECKHM
(dopMynaM HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB: OIpE/ICICHHE Kiacca
HEOPraHWYECKUX  BEIECTB,  HA3bIBaTh  HEOPraHUYECKUE  COCAUHEHMSI IO
MEXAYHapOAHOW U TPUBUAIBHON HOMEHKIIATYpe 110 XUMUYECKUM (opMysIaMm.

3. 3amaHus Ha COCTaBJICHHE YPaBHEHHWH XWMHUYECKHX PEAKIHi C ydacTHEeM
MPOCTBIX M CJIOKHBIX HEOPTaHMYECKHX BEIIECTB: OKCHUJOB METAJUIOB, HEMETAIOB U
aM(pOTEPHBIX AIIEMEHTOB; HEOPraHMYECKHX KHCJIOT, OCHOBAHUH M  aM@OTEpHBIX
TUAPOKCUIOB, HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIMX HUX CBOWCTBA M CIOCOOBI
MOJTyYEHUSI.

1-eapuanm.
1. Jans Bemecta: xnopua meau (1), consiHast kucnota, okcua meau (I1I), runpokenn kanus,
okcun dpocdopa (V), okcua kanwus, CynbhaT Kajaus HaTpus, CepHasi KUCII0Ta, Cyabdar jkenes3a
(IIT), runpokcua antoMuHMS, TUTUIpoopTOPochaT Kaausl, yrapHblil ra3, THIPOKCH]T AITFOMHHHUSL.

CocraBbTe (OPMYIIBI BEIIECTB U PACIIPEICTUTE UX 110 OCHOBHBIM KJIACCaM HEOPTaHUYECKUX
COEIMHEHUI.

2. HanmmmTe ypaBHEHUS XUMUYECKUX PEAKITUH, C TTOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTD
CIIeTyIOIINEe TPEBPALICHUS:

Fe — Fe203 — FeCls — Fe(OH)s — Fe203 — Fea(SO4)z — BaSO4
VKaKHUTe TUI KaXKJI0H XUMUUYECKOH peakiuH.

3. C KakuMU 3 IePEYUCICHHBIX BEIIecTB OymeT pearupoBaTh okcua Kaiaus: SO2, NaOH, HCI,
H20, CaO, O, Cu(OH).? Hanuiiure ypaBHEHUS BO3MOYKHBIX PEaKIHiA.

4. CocTaBbTe YpaBHEHUSI XUMHUUECKUX PEAKIIUH, CXeMbl KOTOPBIX JaHbI HUXKE:
1. Mg+ ... > MgSOs+ H;
2. SO3+ ... —» CaSOs4
3. Ca(OH)2+ ... —» ...+ H0
4. P05+ ... - NasPOs+ H20
5. K3SO4+ ...— BaSOs+ ...
6. CaCOz+...— H20+ ...+ CO2
2-BapHMaHT.

1. Nanbl BemecTBa: cyabGaT antoMuHus, ruapokcus xenesa (I1), okeun Hatpus, a3oTucras
KHUCTIOTAa, TUIPOKCOXIIOPU]] MarHusi, OKCHJI IMHKA, TUAPOKCU]] KAIBIIHSI, CEPHUCTAsI KUCIIOTA,
oprodocdar kamus, XIOpuI amroOMUHES, cyabhun xenesa (1), yrnexucnprit ra3, cummkat
xpoma(Il). CocraBeTe opMysbl BEMIECTB M pacIpeeIuTe UX 0 OCHOBHBIM KJlaccam
HEOPraHUYECKUX COEAUHEHUIM.



2. Hanumure ypaBHEHUSI XMMHUYECKUX PEAKLUH, C IIOMOILBIO KOTOPBIX MOKHO OCYIIECTBUTD
CJIEIYIOLIME IIPEBPALCHUS:

Zn — ZnO — ZnClz — Zn(OH)2 — ZnO — Zn3(PO4)2 — P20s
VYKaxuTe THI KaXKJI0H XUMAYECKON pEaKLuHy.

3. C xakuMu M3 NEPEYMCIICHHBIX BelIecTB OyaeT pearupoBath cepras kuciora: K20, HCI,
NaOH, Mg, N20s, CuClz, Cu(OH),? Hamumimre ypaBHEHUS BO3MOYKHBIX PEaKIUi.

4. CocTaBbTe YPaBHEHHSI XUMHUYECKUAX PEAKIIN, CXeMBI KOTOPBIX JaHBI HUXKE:
1. SO2+ ... > K2SO3
2. Ba(OH)2+ ... —» ...+ H20
3. Ca+...— Ca(NO3)+ H:
4. N2Os+ ... — LINOs3
5. KCl+...— AgCl+ ...
6. FeCls+... — ...+ Fe(OH)3

4.3. Pa3nen 4. CTpoeHue 1 CBOiiCTBA OPraHNYeCKUX BelIECTB.
IIpoBepounasi padora «CTpoeHue U CBOMCTBA OPraHMYeCKMX BeleCTB
[To uToram u3ydyeHus pasaena 4 oGygaromecs OyayT ClIOCOOHBI:

- ONpEeIeTAThH MIPUHAIIE)KHOCTD BEIIECTB K  pa3JIMYHBIM KJ1acc
aM OpraHMYECKUX COCAMHEHMIT; TOMOJIOTH U U30MEPHI;

- Ha3bIBaTh M3y4YCHHBIE BEILECTBA MO «TPUBHAIBHONY» WM MEXIYHApOIHOMN
HOMEHKJIAType;

- XapakKTepu30BaTh CTPOEHUE U XUMHUECKHE CBOMCTBA N3yUYEHHBIX
OPraHN4YeCKUX COCTUHEHUI;

- OOBSCHATH 3aBUCUMOCTb CBOWMCTB OPraHMYECKHUX BEIIECTB OT UX COCTaBa U

CTpOEHUS;
- [POBOJUTH BHIYUCIICHHUS IO XUMHUYECKUM (DOpMyTiaM U YpaBHEHUSIM.
TemaTnueckuil KOHTPOJIb OCYIIECTBIISIETCS METOIOM TecTupoBanus (1) wiu B

(dbopmMe nmucbMeHHOU paboThl, BKIIOYAOIIEH MpakTHueckue 3aganus u 3aaayuu (II).

1. BerecTBO, COCTaB KOTOPOTO BhIpAKEH MOJICKYIsApHO# hopmymnoit C3Hg, oTHOCHTCS

K KJIaccy:
1) Apennr 2) aJIKaHbI
3) AunkeHbl 4)anK1HbBI
2. Haszanue Bemectsa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH
A) Oyranon-2 b) mnenranon-2
B) 2-metunOyranon-4 r) 3-MeTunoyTanon-1
3. BemectBo, umetomiee popmyny CH,=CH> Ha3biBaeTcs:
1) STUIIEH
2) TITUIEPUH

3) [POMAHOJ



4,
1)
2)
3)
4)
5.
1)
2)
3)
4)
6.
1)
2)
3)
4)
7.
1)
2)
3)
4)
8.

BemiectBo, Ha3BaHME KOTOPOTO MPOIMOHOBAS KUCIOTA, IMEET (hOpMyITy:
C2HsOH

(C™M2NH

CH3-CH2-COCH

C3HsOH

Jlj1g anKaHOB XapaKTepHa PEeaKIUs:
npucoeauHenus Ho

XJIOPUPOBAHUS HA CBETY

obecuBeunBanus pacrsopa KMnO4
MOJIMMEPHU3aLuU

Mertanoun pearupyer c:

HaTpUeM

BOJIOM

BOJIOPOJIOM

METaHOM

VYkcycHast KUCJIOTa BCTYIAET B PEAKIIUIO C:
AgNO3

NaCl

Na2CO3

H20

Bepnsl 11 yTBEpKACHUS:

. AMUHBI POSIBJISIIOT OCHOBHBIE CBOMCTBA

. AMHUHOKHCIIOTBI IIPOSABJIAIOT TOJIBKO OCHOBHBIC CBOMCTBaA

1)
2)
3)
4)
0.
1)
2)
3)
4)

10.

1)
2)
3)
4)

11.

BEPHO TOJBKO A

BEPHO TOJIbKO b

BEpHBI 002 YTBEPKACHUS

HEBEPHO HU OJTHO U3 YTBEPKICHUIA

VYpasuenne xumuueckoit peakiuu C2H6+CI22"C2HS5CIH+HCI sBnsietcs:
peaxiueit 3aMelieHus, MPOTEKAoIIeH M0 PauKaIbHOMY MEXaHU3MY
peakiuei mprucoeInHeHus, MPOTEKAIOIIeH M0 paJUKaAIbHOMY MEXaHU3MY
peaxiueit 3aMelieHus, MPOTeKaoIel 0 HOHHOMY MEXaHU3MY
peaxiueit mpucoeInHe s, MPOTEKAIOIeH M0 HOHHOMY MEXaHU3MY

B peaxiuio «cepeOpsHOTO 3epKaia» (¢ aMMHUAYHBIM PacTBOPOM OKCHJIA
cepebpa) BCTyMaer:

3TaHOT

TJII0KO03a

TIIALIEPUH

Kpaxman

YCcTaHOBUTE COOTBETCTBHE MCKAY Ha3BaAaHUEM BCIICCTBA U KJIIaCCOM



(rpynmnoil) opraHM4eCKUX COEIUHEHHH, K KOTOPOMY(-0i1) OHO TPUHAIEIKUT.
Ha3Banue
BEIIECTBA
A)
CH3sCOOH
b)CH3-CH2-CHs
B)CH>=CH-CHz-
CH3
I') CHs-CH2-OH
Kinacc oprannveckux coeTmHeHUI
1) OJIHOATOMHBIE CITUPTHI

2) YTJIEBOJIBI

3) KapOOHOBBIE KHUCIIOTHI

4) apOMaTUYECKHE YIIIEBOI0POIbI
5) HENpPEIENbHBIE YTITIEBOI0POIbI
6) IpENENbHBIE YIIIEBOI0POIbI

12. B cxeme mpeBpaieHnit

15000C Kar +Br;
CHg4 X1 OeH30T X2

BelIeCTBAMU X1 U X2 COOTBETCTBEHHO
SABJISIOTCA:

1) aleTuiIeH

2) STUIIEH

3) OpoMOEH3011

4) XJI0pOEH30

5) dbeno

6) LHUKJIOTEKCaH

13.  Onpenenure MoJeKyIsapHyro (GopMyily BellecTBa, cojepkamero 37,5%

yraepona, 50% xucnopoaa u 12,5% Bogopona. OTHOcUTENbHAS IJIOTHOCTH
MapoB ATOTO BEIECTBA MO BOJOPOAY paBHa 16.

1) CH3OH

2)  CsHsOH

3)  HCOOH

4)  CeHsOH

14.  CxonbKko JTUTPOB BOOpOIa MOTpedyeTcst st oopasoBanus 10,2 T STUIOBOTO

CIIUPTA U3 alleTallbIETH I, ECIHM BBIXO ITPOIYKTa peakiuuu cocTanseT 80%?
1) 6,2 1
2) 3,1n
3) 12,75 n
4 11,2



5. Bonpocs! s quddepeHIEpPOBaAHHOT0 3a4eTa

1. Ilepeuncnure OCHOBHBIC MOHATUSI XUMUHU.
2. Kak otnuuTh (pruznyeckoe sSBICHUE OT XUMHYECKOTO?
1. Kakue cBoiicTBa XMMMUYECKUX 3JIEMEHTOB U3MEHSIOTCS IEPUOINIECKH?
2. Tlokaxwure B MepHOANYECKON CHCTEME MEPHOAbI XUMUYECKHUX 3JIEMEHTOB U OOBSICHUTE
W3UYECKUHN CMBICIT IIEPUOIA.
3. TMokaxwure B MepHOANYECKON CHCTEME I'PYIITBI XUMHYECKHX AJIEMEHTOB M OOBSCHHUTE
(U3NYECKUl CMBICIT ACTICHUS DJIEMEHTOB HA TPYIIIBI U TIOATPYIIIIEL.
Yem xapakTepusyrores S-, p-, d- u f-anementsi?
CKOJIbKO IPOCTPaHCTBEHHBIX OPUEHTALIUN BO3MOKHO JUISl S- U P-3JIEKTPOHOB?
Chopmynupyiite onpeieneHrne NOHITUS «XUMUYECKas CBS3bY.
OxapakTepu3yiTe KOBaJEHTHYIO CBsI3b. Kakue BUbl KOBAJICHTHON CBSI3U BaM M3BECTHBI?
[IpuBenuTe MpuMeEpsL.
Cohopmynupyiite onpeeneHne NOHITUS «3JIEKTPOOTPULIATEIBHOCTh.
VYkaxuTe 001acTH IPUMEHEHUS! KOMIUIEKCHBIX COSTMHEHUI Ha KeJIe3HOJOPOKHOM TPaHCIIOPTE.
10. Oxapakrepu3yiTe 0COOCHHOCTH BOJIOPOTHOW CBSI3H, €€ BIIMSHUE Ha CBOKWCTBA BEIECTB.
11. Yem otnmyaroTcst amopgHbI€ BelIeCTBa OT KPUCTAIIOB?
12. ChopmynupyiiTe onpeneieHue MOHITHH «PaCTBOPY, «PACTBOPUTEIHY.
13. Tlepeuncnure OCHOBHBIE CIIOCOOBI BEIPAKECHUST KOHIIEHTPAIIH PACTBOPOB.
14. Kakwue BeriecTBa Ha3bIBAIOTCS AJICKTPOJIUTAMHU U HEDJIEKTPOIUTAMU?
15. Ompenenute BaJIEHTHOCTb U CTEIIEHb OKUCIIEHUS aTOMOB B BenecTBax ¢ popmynamu: Nz, NFs,
NH3, H20,, F2, SO2, SO3, N2Os.
18. Onpenenute MaccoBYIO JIOJIIO CEPhI B Cylb(are AByXBaJIEHTHOTO MeTal1a, 7,2 T KOTOPOTO
TIPU PeaKIuu ¢ U30BITKOM XJtopuaa 6apust oOpazoBanu 13,98 r ocajaxka.
19. Kakoit 00beM XJI0pOBOAOPOAa MOXKET OBITH TIoSTydeH u3 40 1 xmopa?
20. Oxcua Banaaus (V) moaydaroT CKUTaHUEM TMTOPOIITKa MeTaliia B Kuciaopoae. Paccuuraiite
Maccy BaHaus, HEOOXOAMMYIO TSl TIOJTy9eHHUsT OKcha maccoi S0 T.
21.CocraBbTe 3JEKTPOHHBIC (POPMYJIIBI JJIEMEHTOB C MOPSAIKOBBIMU HOMepamu 23, 33.
UeM 0TIIMYAIOTCS UX AIIEKTPOHHBIE (POPMYITbI?
22. B 200 mu1 Bogsl pactBopriin 4,0 T okcuaa 6apusi. Onpeaennure MacCoBYO A0JTIO
PacTBOPEHHOIO BEIIECTBA B PACTBODE.
23. Hanuiute CTpyKTypHBbIE (POPMYJIBI CIAEAYIOMINX YIIIEBOIOPOIOB:
a) 2,2-numeTtwmiponad; 0) 2,2,4-TpuMeTHIITICHTaH;
B) 2-MeTui-3-3TuilyTan; T) 2,3-AuMeTunoyren-1.
24. CoctaBbTe ypaBHEHUS PEAKIUil, COTJIACHO CXEME:
C — CH4 — CH3Cl — C2Hg — COa.
25. Hanmmure hopMyny /Ui OnpeeleHuss CKOPOCTH XUMUYECKoH peakiuu.OT Kakux
(hakTOPOB 3aBUCHUT CKOPOCTh XUMUYECKOU peaKkiuu?
26. Kakue peakiuu Ha3biBatoTcst 00patumbiMu ?Copmynupiite npunnui Jle [larensbe.
27. Ha3oBuTe XapakTepHbIe [[BETHBIC PEAKIINHN OEIKOB.
28. Uro Takoe peakuus srepudukanuu? Jlaiite onpeaeneHue NOHATUIO "CloKHbIE Y3pUpbI'
29. [IpuBeauTte npuMepbl MOHO-, IU- U MOJUCAXAPHUJIOB
30. Kakoii ra3 Beigensiercs B aroMocepy IMpu CKUTaHUU TOTUINBA?

No ok

© o



III. OMIMCAHUE OPIAHU3AIIMU OLIEHUBAHUSA U IIPABUJI OIPEAEJEHUSA
PE3YJIbTATOB OLIEHUBAHMUSI.

YpoBeHb IOATOTOBKK O0YHYArOIIUXCS IO 0011e00pa3oBaTeIbHOM yIeOHON AUCIIMIUIMHE OLICHUBACTCS
B Oamiax: «5» («om4IHOY»), «4» («XOpomioy), «3» («yIOBIECTBOPUTEIBHOY), «2» («HEyIOBIIe-
TBOPUTEIILHOY) .

Ouenka «omauyno» - O0O0ydaroOIIMWCA T[OKa3bIBA€T IIOJIHBIE W IIYyOOKHE 3HAHUS
MIPOrPaMMHOTO MaTepHaia, JOrHYHO U apTyMEHTHPOBAHO OTBEYAET HA IMOCTABJICHHBIA BOIIPOC, a
TaKXe JOTMOJHUTEIbHBIE BOMPOCH], TOKA3bIBACT BHICOKMH YPOBEHb TEOPETUUECKUX 3HAHUI.
[IpakTrueckyro yactsb BbinosHseT Ha 100%.

Onenka «xopowto» - OOydYalOUIMICA TOKA3bIBACT TIIyOOKHE 3HAHHS IMPOrPaMMHOTO
MaTepHualia, TpaMOTHO €T0 M3JIaraeT, TOCTATOYHO ITOJIHO OTBEYAET Ha MOCTABJICHHBIA BOMPOC U
JOTIOJTHUTEIIHHBIE BOTIPOCHI, yMEJIO (JOPMYIUPYET BBIBOJIBL. B TOXKe Bpems Ipu 0TBETE TOTYCKaeT
HECYIIEeCTBEHHBIE moTrpemrHocTH. [IpakTnyeckyro yacTh BoimonHseT Ha 90%-80%.

OneHka «yoosremeopumenvHoy - OOYYAIONIUNCS TIOKa3bIBAE€T JOCTATOYHBIC, HO HE
riyOOKHe 3HAHMS MPOrPaMMHOTO MaTepuala; MpH OTBETE He JOMYCKaeT TPyObIX OMIMOOK WIIN
MPOTHBOPEUYUH, OTHAKO B (POPMYTUPOBAHUH OTBETAa OTCYTCTBYET JOJDKHASs CBSI3b MEXIY
aHaJM30M, apryMEHTaled W BBIBOJAaMH. Iyl TMONydYeHHs! MPaBHIBLHOTO OTBETa TpeOyeTcs
YTOYHSIOIME BONpockl. [IpakTryeckyro yacTh BoimoHseT Ha 70%-60%.

OueHka «HeyoosnemeopumenbHo» - 00y4aloIUNCcs MOKa3bIBAET HEIOCTATOUHbIE 3HAHUS
MIPOTPaMMHOTO MaTepuaia, He CocoOeH apryMEeHTHPOBAHO W IMOCIENOBATEIbHO €ro M3iararsb,
JOITyCKaeTCs TPyOble OMMOKH B OTBETAX, HEMIPABHIHLHO OTBEYAET HA MIOCTABIICHHBIN BOIIPOC WIIH
3aTpyaHseTcs ¢ 0TBeTOM. [IpakTudeckyro yacTh BBITIOTHsET Ha MeHee 50%.

Jugghepenyuposannorii  3auem  TPOBOAUTCS B TEPUOJA  HSK3aMEHALIMOHHOW  CECCHUH,
YCTaHOBJICHHOW KaJeHAapHBIM y4eOHBIM TpauKOM, B pe3yilbTaTe KOTOPOTO IMpEno/iaBaTeieM
BBICTABIISIETCS WUTOTOBasi OLIEHKAa B COOTBETCTBMM C IPaBHJIAMHU OIpPEAETICHUS Pe3ylbTaToOB
OIICHUBAHMSL.



