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1. ITacnopT KOMIJIEKTA OLIEHOYHBIX CPEJACTB
1.1. Ob6aacTh NpuMeHeHUs KOMILJIEKTA OLIEHOYHBIX CPEICTB

KoMIIeKT OIICHOUHBIX CPEJICTB MpeJHAa3HAUYEH MJii MPOBEPKU PE3YIHTATOB
ocBoeHus obmeoopazoBarenbHON aucuumiuael OO, 07 Xumusa (manee - OO/)
OCHOBHOH mpodeccruoHaabHOi 00pa3zoBaTenbHON mporpammel (nanee OITOIN) mo
crennasibHOCTH 08.02.01 CTpOUTENBCTBO U SKCILTyaTalUsl 3JaHUN U COOPYKEHHII.
Ilnanupyemble pe3yJbTaThl 0CBOEHHSA 00111€00Pa30BaTEIbHON TUCIUIINHBI B

coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHne TUCIUILIMHA UMeeT npu popmupoBanuu u pazsutuu OK u [1K.

- HHTEepeC K pa3iIuuHbIM  cdepam
npodeccnoHanTbHOM e TENIbHOCTH.
OgyafeHue yHHBepCAIbLHBIMH
y'—leﬁHbIMI(l Nnmo3HaBaTeJIbHBIMH
NeHCTBUSIMH:

a) 0a3oBble JIOTHYECKHE AeliCTBUSA:

- CaMOCTOSITEITEHO
dbopMynupoBaTh M  aKTyaJIM3UpPOBAThH
npo0iemy, paccMmarpuBath ee
BCECTOPOHHE;

- yCTaHaBJIMBATbh CYLIECTBEHHBIN
MIPU3HAK WIX OCHOBAHHUS JUIS
CpaBHEHMSI, KJIacCU(UKAUHN U
0000IIEeHMST;

- ONPENENATh eI ACATEIBHOCTH,
3a/1aBaTh apaMeTPbl U KPUTEPUHU UX
JOCTHKCHMUS;

- BBIABJIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYHS B pACCMATPUBAEMBIX
SIBJICHUSX;

- BHOCUTB KOPPEKTHUBBI B
NEeATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LENISM,
OLICHUBATh PUCKU MOCIECACTBAN
NESTENbHOCTH;

- pa3BHUBATh KPEATUBHOE MBILIIEHNE
IIPU PELIEHNUH )KU3HEHHBIX MTPOOIEM

Koa n Pe3ysbTaTrhl 0CBOCHUSI JMCHUILIAHBI
HaNMeHOBaHMe
Oo61ume JAucuMniimHapHbie

(opmupyembix

KOMIIeTeHI U

OKO01. B yacTu TPy10BOro BOCIIUTAHUSM: - BIIQJETh CUCTEMOU

Bri6upars XAMUYECKUX 3HAHWUH, KOTOpas
- TOTOBHOCTb K TpPYAYy, OCO3HaHHUE .

CIocoObI BKJIFOYAET: OCHOBOIOJIAraroIue
LIEHHOCTH MacTepCTBa, TPYy10JIt00ue; .

peleHnus 3aga4 ., | TOHATHS (XMMHYECKUUN 3JIEMEHT,
- TOTOBHOCTD K aKTUBHOM

npodeccroHab N aToM, DJIGKTPOHHAas 000JI0YKa

N JIESITETBHOCTA  TEXHOJIOTHUYECKOM U

HOU 9 aroma, S-, p-, d-3IEKTPOHHBIE
COLMATIBHOU HAIPaBJIEHHOCTH,

JIEATENIBHOCTH opOuTanu aTOMOB, WOH,
CIOCOOHOCTh MHUIMUPOBATH,

MIPUMEHUTENIBHO MOJIEKYJIa, BAJICHTHOCTb,
IUIAHUPOBAaTb U CAMOCTOSATEIBHO

K Pa3InYHbIM P 3JIEKTPOOTPULIATEIIEHOCTD,
BBITIOJIHATD TaK €ATEIBHOCTD;

KOHTEKCTaM yioa ’ CTEINEHb OKUCIIEHUS, XUMUYECKas

CBS3b, MOJIb, MOJISIpHas Macca,
MOJISIPHBIH 00BEM, YIIepOIHBIN
CKEJIET, (byHKIIMOHATIbHAS
rpymnmna, paaukaig, H3oMepus,
M30MEPBI, TOMOJIOTUYECKUH P,
TOMOJIOTH, YII€BOJAOPO/IbI,
KHCIIOpOJ- U a30TCoAepIkKallne
COeTMHEHMS, OMOJIOrHYECKU
aKTUBHbIE BellecTBa (yrieBOJBL,
JKUPBI, Oenku),  MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE
COEIMHEHUS, KpUCTAIIINYecKast
peleTka, THUMNBl XUMHUYECKHX
peaxui (oxucnIUTENBHO--
BOCCTAHOBUTEJIbHBIE, 9K30-U
SH/IOTEPMHUUYECKUE, peaxkuu
HOHHOTO  OOMEHa),  PpacTBOp,
QJIEKTPOJIUTBL,  HEDJIEKTPOJIUTBHI,
AIIEKTPOIUTHYECKAS
Jccouanus,
BOCCTAHOBHUTEIIb,

OKHUCIJIUTETD,

CKOPOCTh

peaxiuu,
paBHOBECHE),
TEOpUM U  3aKOHBI  (Teopus
XUMHYECKOTO CTPOEHUS
opranm4eckux Bemects A.M.
Bbyrneposa, TEeOpHUst

XAUMHYECKOU
XUMHAYECKOE




0) ©Oa3oBbIe
JeicTBUsI:

- BJIQJICTh HaBBIKAMHU y4eOHO-
HCCIIEA0BATENIBCKON U IIPOEKTHON
JEeATEIIbHOCTH, HaBbIKAMH Pa3pelICHUsT
npooeM;

- BBISIBJIITH IPUYUHHO-
CIICICTBCHHEIC CBSI3HU U
aKTyaJIM3UpOBATh 3a/1auy, BbIIBUTATh
TUIIOTE3Y €€ PeILlCHUs, HAXOAUTh
apryMeHTHI JJI 1I0Ka3aTeIbCTBA CBOUX
YTBEPXKICHUM, 3a]1aBaTh IapaMeTpbl U
KPUTEPUU PEIICHHUS;

X0/JI€ peLIeHUs OLIEHUBATh UX
W3MCHCHHE B

- aHaJM3UPOBATH MOJYYCHHBIC B
3a/1a4u pe3yJbTaThl, KpUTHUECKU
JIOCTOBEPHOCTH, TPOTHO3UPOBATH
HOBBIX YCJIOBHSIX;

- YMETh NIEPEHOCUTDH 3HAHUS B
[I03HABATEJIbHYIO U IPAKTUYECKYIO
00J1aCTH KU3HECITSIHFHOCTH,

- YMETb MHTErPUPOBATH 3HAHUS U3
Pa3HBIX MMPEIMETHBIX 00JIACTEH;

- BBIJIBUTATh HOBBIC UJCH, IIPEIIaraTh
OpUTHHAIBHBIE TTOAXO/IbI U PEIICHUS;

- CIOCOOHOCTH UX MCIOJIB30BAHUS B
MO3HABATEILHON U COLMAIbHON
MIPaKTUKE

HCCIECA0BATC/IbCKUC

ANEKTPOIUTUYECKON
JUCCOLMALINY,  TEPUOINYECKUI
3akoH .M. MenpeneeBa, 3aKoH
COXpaHEHMSI Macchbl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK ~ XHMHH,
(baKTONOTHYECKUE CBEACHUS O

CBOICTBAxX, COCTaBe, MOJyYECHUN
U 0e30MacHOM HCIOJIb30BaHUU
BAXHEHIINX HEOPraHUYECKUX M
OpPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKON JEeATEIbHOCTH
YEeJI0BEKA;

- YMETb BBIIBIISITb XapaKTCPHBIC
IIPU3HAKU u B3alMOCBS3b
U3YYEHHBIX IOHATUMN, IPUMEHSITh
COOTBETCTBYIOILUE IOHATUSA IIPU
ONMCAHUU CTPOEHUS U CBOWCTB
HEOPraHMYEeCKUX u
OpraHMYECKUX BEUIECTB M HX
IIPEBpaILEHHIA; BBISIBJISITh
B3aUMOCBSI3b XUMHUYECKUX
3HaHUH €  TNOHATHAMH WU
IIPEACTABICHUAMU Ipyrux
€CTECTBEHHOHAYYHbIX
IIPEIMETOB;

HCIIOJIB30BaTh
XUMHUYCCKUX

- yMeTb
HalMEHOBaHHUs
COCIMHEHUN  MEXIYHapOIHOIO
coro3a TEOPETHYECKOU u
IIPUKJIATHON XUMUU "
TPUBHAJIbHBIE Ha3BaHUs
BaXHEHIINX BELIECTB (ITHIIEH,
alleTWJIeH, TIJMIEepUH, (eHod,
dbopmanbaerun, YKCyCHast
KHMCJIOTA, TJIMUWH, YrapHbIA ras,
YTJIEKUCIIBIN ras, aMMMaK,
raiieHass W3BeCTb, HerauleHas
M3BECTh, MHTHEBAas Coda M
JIPYTHX), COCTaBISATH (POPMYIIBI
HEOPraHUYECKUX "
OpPraHUYECKUX BELIECTB,
YpaBHEHHUS XUMHYECKUX
peakiuii, OOBACHATh UX CMBICI;
MIOATBEPKIATh XapaKTepHbIE
XUMHUYECKHE CBONMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU
JKCIIEPUMEHTAMH U 3aIllUCAMU
YpaBHEHUM XUMHUYECKUX
peaKIuii;

- yYMETb YCTaHaBJIMBATh
IIPUHAJIEKHOCTD U3y4EHHBIX
HEOPraHM4YECKUX u




OPraHUYeCKHUX BEILIECTB K
OIPENEIEHHbIM  KJlaccaM W
rpymnmnam COCIMHEHHI,

XapaKTEepU30BaTh HX COCTaB HU
BayKHEHIITHE CBOMCTBA;
ONpeNesATh BUAbl XUMHUYECKHUX
CBsi3e (KOBaJICHTHasi, HWOHHAas,

MeTaJuIMuecKasi,  BOJOpPOJHAs),
THIIbBI KPUCTAJUNIMICCKUX
perIeTok BEIIIECTB;

KJIACCU(UITUPOBATH XUMUYCCKUE
peaKIuu;

- chopmupoBaTh
IPEJCTABICHUSA: O XUMHUYECKOU
COCTaBJIAIOILEN
€CTECTBEHHOHAYYHOM  KapTHHBI
MHUpa, POJIM XMMHUU B MO3HAHUU
SIBJICHUN IPUPOJBL, B
(GOpMUPOBAaHUM  MBINUICHUAS U
KYJIbTYPBI JUYHOCTH, ee
(yHKIIMOHAJIBHOW I'PaMOTHOCTH,
HEOOXOAMMOM Uil pelLIeHUs
HPAaKTHYECKUX 3aj1a4 U
HKOJIOTMYECKH  0OOCHOBAHHOIO
OTHOUIEHMSI K CBOEMY 3/I0POBBIO
U IIPUPOJHON Cpene;

YMETb TNPOBOJUTH pacUeThl IO

XUMUYECKUM  QopmynamM U
YpaBHEHUSIM XUMHYECKHUX
peakuuii ¢  HUCHOJIb30BaHUEM
(bu3nuecKux BEJINYMH,
XapaKTEpU3YIOIIUX BEUIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, o0ObeMa (HOpMaJbHbIE
yCIOBHSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; UCIIOJIb30BaTh

CHUCTCMHBIC XUMHWYCCKUEC 3HAHUA

JUIs TPUHATHA ~ pelleHudl B
KOHKPETHBIX KU3HEHHBIX
CUTYaIMSX, CBSI3aHHBIX c

BCIICCTBAMH U UX ITPUMCHCHUCM

OK 02.
Hcnons3oBars
COBPEMEHHBIE
CpeacTBa
MOMCKa, aHaJInu3a
"
WHTEepIpeTaIH
uHpopMaUu |
MH(POPMAIIMOHH
bl TEXHOJOTHH

B o0nactM LEHHOCTH HaY4YHOroO
MO3HAHMA:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKU u
00IIIECTBEHHON MIPAKTHKH,

OCHOBAaHHOTO Ha JHajore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYITYPHOM MHUPE;

- yMeTb  IUIaHMpPOBaThb U
BBINOJIHATh XUMHUYECKUN
SKCIIEPUMEHT (mpeBparteHus
OpraHMYECKUX  BEILECTB  IpHU
HarpeBaHuu, MOJIy4eHUE STHUIICHA
U  W3y4YEHHE €ro  CBOWCTB,
KAueCTBEHHbIE  pPEaKIUM  Ha

aNbJETUbl, KpaxMal, YKCYCHYIO
KUCJIOTY; JieHaTypanus OenKoB
IpU  HAarpeBaHMM,  LIBETHbBIE




JUIS BBITIOJTHEHUS
3ama4y
npoeccroHab
HOM
JeSITeTbHOCTH

- COBEpIICHCTBOBAHHWE SI3BIKOBOM U
YUTATEIBCKON KYJIBTYPBI KaK CPEJCTBA
B3aUMOJICHCTBUSA MEXIY JIOABMH U
MO3HAHUS MUDA;

- OCO3HaHHE IICHHOCTH  Hay4dHOHU
JIEATENbHOCTH, TOTOBHOCTD
OCYLIECTBIATH IIPOEKTHYIO u
HCCIIEN0BATEIBCKYIO JESITEIbHOCTD
WHAUBUAYAIBHO U B TPYIIIIE;
Osaanenue

YHUBEPCATbHBIMH YYeOHBIMH
N03HABATEIbHbBIMHU

AeHCTBUSIMH:

B) padota ¢ undopmanueii:

- BJIAJETH  HAaBBIKAMU  IIOJIYYEHUA

nHpOpMAMA U3 MCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSTEIBLHO OCYILIECTBIATh

MOUCK, aHaJIN3, CHCTEMATH3alU U
HUHTEPIIPETALUIO uHpopMauu
Pa3INYHBIX BUJIOB u bopm
MIPEICTABIICHHUS;

- CO31aBaTb TCKCThI B  Ppa3jIMYHBbIX
dopMarax C y4eTOM HA3HAYCHHS

uH(pOpMallUd U LEJIEBOM ayIuTOpHH,
BBIOMpas ONTUMATBHYIO bopmy
MPEACTABICHUS U BU3YyaIU3allNH;

- OLIEHUBATh JOCTOBEPHOCTb,
JIETUTUMHOCTH HH(POPMAIINH, €€
COOTBETCTBUE MTPABOBBIM U MOPAIILHO-
ATUYECKUM HOpMaM;

- UCIIOJIb30BaTh cpencTaa
MH()OPMAITTOHHBIX "
KOMMYHHKAIIUOHHBIX TEXHOIOTUH B
pereHnn KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX H
OpraHrn3alluOHHBIX 3a1a4 C
coOII0IeHNEM TpeboBaHUI
SPrOHOMHKH, TEXHUKH OE€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHus,

MIPABOBBIX U 3TUYECKUX HOPM, HOPM
nH(POPMAIMOHHOH 0€30MacHOCTH;

- BJIaACTh HABbBIKAMU PACIIO3HABAHUSA U
3alUTHl HHGOpMary HHPOPMAIIMOHHOH
0e30IMacHOCTH JINYHOCTH;

peaxiuu
peaxiuu

OCIIKOB;  MPOBOJHTH
HOHHOTO  OOMeHa,
OTpeAeNATh  CpeAy  BOJHBIX
pacTBOpOB, Ka4eCTBCHHBIE
peaknuu Ha cynbdar-, KapOoHaT-

U XJIOpUO-aHWMOHBI, Ha KaTUOH

aMMOHHMST, pemarb
AKCIEPUMEHTAIbHBIE 3aayu 110
TeEMaM «MeTtamib) "

«HemeTtaibi») B COOTBETCTBUU C
HpaBUIIaMU TEXHUKH
0e30macHOCTH IpU OOpaIIeHUH ¢
BEIICCTBAMH M J1a0OPaTOPHBIM

o0opyoBaHUEM; TPEACTABISAThH
PE3YIIbTaThI XUMHUYECKOTO
SKCIIEpUMEHTa B (hopMe 3arucu
YpPaBHEHUH  COOTBETCTBYIOLIUX
peakuii ¥ (GOPMyIUPOBATH
BBIBOJBI Ha  OCHOBE  3THUX
pe3yJIbTaToOB

- yMeTh aHAJIM3UPOBATh
XUMHUYECKYIO uH(pOopMaIuIo,
[0JIy4aeM Yo u3 pa3HBIX

HUCTOYHUKOB (CpEICTB MacCOBOM
uH(popmanuu, cetb MHTEpHET U

apyrue);
- BJaJ€Th OCHOBHBIMH METOJAMH
HAy4YHOTO TO3HAHUsS BEIIECTB M
XHMUYCSCKUX SIBJICHHI
(mabmronenHue, HU3MepeHHue,
IKCIIEPUMEHT, MOJICIIUPOBAHUE);
YMETh TPOBOJUTH PAaCUEThl IO
XUMHYECKUM dbopmynam

Y YPaBHEHHUSIM XMUMHUYECKUX
peaKkluii C HCIOJIb30BAHUEM
(U3HYECKUX BEJIMYMH,

XapaKTEePU3YIOIINX BEIIECTBA

c KOJINYECTBEHHOM
CTOPOHBI: MAacChlI,

o0beMa (HOpMaJlbHbIE

YCIJIOBHS) ra3oB, KOJIMYECTBa
BEIIICCTBA;
HCIOJIB30BaTh
CHCTEMHBIC

XUMHUYECKHE 3HAHUS JUIS
NPUHATHS pellIeHnH B

KOHKPETHBIX
YKU3HEHHBIX CUTYalLlUsX,
CBS3aHHBIX C BELIECTBAMH U UX
IIPUMEHEHUEM




OK 04. - TOTOBHOCTh K CaMOpa3BHUTHIO, | - yMETh  IUIAHUPOBaTH U
Db dexTrBHO CaMOCTOSITEJIbHOCTH U | BBINOJHSTH XUMUYECKHUI
B3aMMOJICHCTBO- | CAaMOOINPEAEICHHUIO; JKCIIEPUMEHT (nmpeBpareHus
BaTh U paboOTaTh B| -OBJIAJICHHUE HaBbIKAMU y4eOHO- | OpraHMYECKUX  BEIIEeCTB  IMpHU
KOJUIEKTUBE U HCCIIEIOBATeNIbCKOM, MPOEKTHOM U | HarpeBaHUU, MOJyYE€HUE dTUJICHA
KOMaHJIe COLHMAJILHOMU JIEATENBbHOCTH; | U W3YYEHHE €ro CBOMCTB,
OBnanenue YHUBEPCAJIBHBIMU | KAUECTBEHHBIE  pEaKIMu  Ha
KOMMYHHKATUBHBIMU JEHCTBUSIMU; QJIbJICTU]IbI, KpaxMaj, YKCYCHYIO
OsJanenue YHHMBEpPCAJLHLIMH | KUCIOTY, JEHaATyparus OEJIKOB

KOMMYHHUKATUBHBIMH JieliCTBUSIMU:

0) COBMECTHasI 1eATEIHHOCTD;

- IIOHUMATh u HCII0JIb30BATh
MPEUMYILLECTBA KOMaHJHOM 51
UH/AUBUYaJIbHOU palboThI,

- IpUHMMAaTh  LEIM  COBMECTHOH
JEATEIIbHOCTH,  OpraHU30BBIBATH U
KOOpJAMHUPOBATh JEHCTBUS 1O €€
JOCTUKEHUIO: COCTaBJIATh IU1aH
JNECICTBUM, paclpeneisTh poiau ¢
y4eToM MHEHUI YY4aCTHUKOB

oOCyXIaTh pe3ylbTaThl COBMECTHOI
paboThI;

- KOOpJMHUPOBATh U  BBINOJHATH
paboTy B  YCJIOBHSIX  pEaJbHOTO,
BUPTYaJbHOTO M KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBHS,

OCYIICCTBJIATH IIO3UTHUBHOC
CTPATCTUYCCKOC IIOBCJICHHUC B
Pa3IINIHBIX CUTyaluAix, IMPOSABJIATH

TBOPYECTBO M BOOOpa)keHUe, ObITh

HMHHUITUAaTUBHBIM

npu
peakinuu
peakinuu

HArpeBaHMHU,
OCJIKOB;

L[BETHBIE
MIPOBOJINTH
HOHHOTO  OOMeHa,
ONpeAeNsiaTh  Cpedy  BOJHBIX
pacTBOpOB, KayeCTBEHHbBIC
peakuuu Ha cynbdar-, KapOoHaT-
U XJIOPUI-aHHOHBI, HAa KATHOH
aMMOHHUS; pemaTh
IKCIIEPUMEHTAIBHBIC 3a7add TI0
TeMaM «MeTtaiub 51
«HeMeTamei») B COOTBETCTBUU C
MpaBUIIAMH TEXHUKH
0€30macHOCTH MpU 0OpaIIeHUHU C
BEIIECTBAMH U J1a0OpaTOpHBIM

o0opy/soBaHUEM; TMPEACTABIATh
pe3yIbTaThI XUMHUYECKOTO
JKCIIepUMEHTa B (hopMe 3arucu
YpPaBHEHUH  COOTBETCTBYIOLIUX
peakuuii U (GOPMYyJIHUPOBATH
BBIBOJBI HAa  OCHOBE  JTHX
pe3yJIbTaToOB




OK 07. B 06/1acTH 3K0JI0rM4eCKOr0 BOCIIUTAHMS: | - chopMUpOBaThH
ConeiicTBOBaTH . | IpeACTaBICHUSA: O XUMHUYECKOU
COXPAHEHHIO - c(OPMHPOBAHHOTO IKOJIOTHIECKOM COCTaBIIOLLEli
o KYJIbTYPBI MOHUMaHH BIIMSIHUS .
OKpYXKaroIIeH YARTYPEL, OHHMAaHHC 1 €CTECTBEHHOHAYYHOH  KapTHHBI
HAJIbHO-9KOHOMHYECKHUX T B
cpensl, COMHUATLHO=SKOHOMITICC POTIECCOB | \yipa, ponu XuMuM B MO3HAHHE
HAa  COCTOSHHUE  MPHUPOJHOW U .
pecypcocOepexe o pHpoa SIBIICHHIA IPHUPOJIBI, B
COLIMAIIbHON cpensl, OCO3HaHHE
HHUIO, (GOpMUPOBAaHUU  MBINUICHUS U
rJ100aJIbHOTO Xapakrepa
MIPUMECHSTh KYJbTYPbI JMYHOCTH, ee
9KOJIOTUYECKUX MPOOIIeM; N
3HaHUs 00 (yHKIMOHAIBHON TPaMOTHOCTH,
- IUIAHUPOBAaHWE M OCYIIECTBIICHHE .
WU3MEHEHUH . . . HEOOXOJMMOW IS PEUICHUs
JeCTBUI B OKpYKalolled cpene Ha
KJIMMaTa, . - MPaKTHYECKUX 3aj1a4 u
OCHOBE 3HAHHs TN YCTOWYUBOTO
TIPUHIIHITBI HKOJIOTUYECKH  0OOCHOBAHHOTO
Pa3BUTHS YEIIOBEUECTBA;
OepexITUBOTO . . | OTHOILIEHHS K CBOEMY 37I0POBBIO
aKTUBHOE  HENpUSATHE  JCHCTBUH, .
MIPOM3BO/ICTBA, . | u mpupoaHOii cpene;
NPUHOCSAIIMX  BPEI  OKPYKAIOIICH
3¢ hEeKTUBHO - - yMeTb coOmojaTh MpaBHiia
JIeiCTBOBATD B Pee; 9KOJIOTHYECKHU 1EIecO00pa3HOro
. - yMeHHe IPOTHO3UPOBATH .
Ype3BBIYANHBIX MOBEJCHUS B OBITY M TPYIOBOU
HeOIaronpusTHBIE IKOJIOTHIECKUE
CHUTYaIUsIX JeSITeTbHOCTH B LEJISAX
MIOCJICICTBUSI NpEANTPUHUMAEMBIX
M . COXpaHEHHsI CBOETO 3JI0pPOBbSl U
CHCTBUIA, IPENOTBPAIIATH HX; . .
a > [PCAIOTEpaL i OKpYy’Karoleu IIPUPOIHOU
- pacIIUpeHHe OmbITa JEATCIBLHOCTH
P P . a Cpellbl; YYUTBIBATH ONACHOCTH
9KOJIOTUIECKOI HAIPaBICHHOCTH; BO3NeHCTBHS Ha KHBLIC
- OBJIAJICHMEC  HaBBIKAMH  Y4eOHO-
. o OpraHu3Mbl OIPEeICTICHHBIX
UCCIICIOBATEIILCKOM, TPOCKTHOH |
COIMAJIHOMW JCATEIBHOCTH; BCILCCTB,  TOHMMad — CMBICI
MOKa3aTesst IpeAeIbHON
JIOITYCTUMOW KOHIICHTPAIIUU
1.2 CucreMa KOHTPOJSI MW OLUEHKH OCBOEHUSI NPOIrpaMMbl

001eo0pa3oBaTeJIbHOM TUCHUILJIMHBI




1.2.1. ®opmel npomexkyTouHoi atTectamnuu o OO/

Oo61meodpa3zoBaresbHast JUCHUILIMHA @®opMbI NIPOMEKYTOUHOM aTTeCTAIUN
OO/I. 07 Xumus JuddepeHpoBaHHbIN 3aUeT

1.2.2. Opranuzainus TEKyIIEro KOHTPOJS YCIEBAa€MOCTH, MPOMEXKYTOUHON
aTTeCTaIMH [0 UTOTaM OCBOEHHSI IIPOTPaMMBI 00111€00pa30BaTENbHON IUCIUILITUHBI
KoHtponb ¥  omeHka  pe3yiabTaToB  OOyYeHHs  OCYIIECTBISIETCS
npernojaBaTesieM B POIECCe MPOBEACHHS MPAKTHUECKUX 3aHITUN U JIA0OPATOPHBIX
paboT, TECTUPOBAHUSA, a TAKXKE BBIMOJIHEHUS OOYYAIOUIMMHCS MHIUBUIYaJTbHBIX
3afaHuil. Pe3ynbraThl 00y4eHUs ONpeAessioT, YTo 00yJaroMecs 10JIKHbI 3HaTh,
MOHUMATh U IEMOHCTPUPOBATH IO 3aBEPUICHUH U3YUYCHUS JUCIUTUINHBL.

Jnst hbopMupoBaHMS, KOHTPOJIS U OLUEHKH PE3yJbTaTOB OCBOCHHS y4eOHOM
JUCLUIUIMHBI UCIIONB3YETCS] CUCTEMA OLIEHOUHBIX MEPONPUSITHM, MPEICTABIAIOIIAs
co0Ol KOMILIEKC YYEOHBIX MEpPOIPUSATUN, COTJACOBAHHBIX C pe3yibTaTaMu
o0yuenus u copmynupoBanHbix ¢ yauetoMm GI'OC COO (npeameTHbIE pe3yIbTaThl
no auciuiuae) u GIr'oC CIIO.

2. 3amaHMsi Q19 KOHTPOJIS M OLHEHKM OCBOGHHSl IPOrpaMMbl
001eo0pa3oBaTeJIbHOM JUCUMILIMHBI

2.1. 3apaHus 1S TEKyLero KOHTPOJIst
2.1.1. TeMbI 10KJIA10B
1.broTexXHONOrHs U reHHas uHxkeHepusi — TexHosiorun XX| Beka.

2.HaHoTexHonoruss Kak MPUOPUTETHOE HANpaBICHUE PAa3BUTHS HAYKU H
npousBocTBa B Poccniickon denepannu.

3.CoBpeMeHHbIE METO bl 00€33apasKMBAHUSI BOJIBI.

4. Anyotponusi METAJJIOB.

Kuznp u gestenbHOCTh . 1. Menaeneena.

«Ilepuoanueckomy 3aKOoHy Oyayliee He TPO3UT PA3PYILIECHUEM. . ).

Cunre3 114-ro snemMenTa — TpuyM@d poCCHUICKUX (PU3UKOB-SIEPILIHUKOB.
N3oTonkl Bomopoaa.

© o N o

Hcnonb30BaHne paIlOaKTUBHBIX U30TONIOB B TEXHUYECKUX LETAX.

10. PEeHTreHOBCKOE U3/Iy4YE€HUE U €r0 UCII0JIb30BAaHNE B TEXHUKE U MEIUIUHE.

11. PacTBOpBI BOKpYT Hac. THUIIBI paCTBOPOB.

12. Boja Kak peareHT U cpeia Juisi XMMUYECKOro Impolecca.

13. Kuznb u nesrenpHocTh C. AppeHuyca.

14. BxkiaJx OTEYECTBEHHBIX YYEHBIX B Pa3BUTHUE TEOPUU IIIEKTPOIUTUUYECKOU
JIUCCOLAALUY.

15. YcrpaneHue )KeCTKOCTHU BOIbI HA MPOMBILITICHHBIX IPEATPUATHSAX.

16. CepHas KUCIOTa — «XJI€0 XUMHUYECKOU MPOMBIIIIIEHHOCTI.

17. Vicionb30BaHNE MUHEPATbHBIX KUCIIOT Ha MPEANPUATUSAX PA3TUIHOTO MPOPUIIAL.
18. Okcuabl ¥ COJIA KaK CTPOUTEIIbHBIE MATEPUAJIBI.

19. Ucropus rurca.



20. IloBapenHas coJIb KaK XUMUYECKOE CBIPBE.

21. MHoroamkuii KapOoHAT KalbLMs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.
22. Peakiuu ropeHrs Ha IPOU3BOJICTBE U B OBITY.

23. BupTyanbHO€ MOECIIMPOBAHUE XUMHUYECKUX ITPOLIECCOB.

24. DJEKTPOJIN3 PACTBOPOB JIEKTPOJIUTOB.

25. DIJIEKTPOJIN3 PACIIIIABOB NIEKTPOIUTOB.

26. [IpakTrueckoe IIPUMEHEHUE DJIEKTPOJIN3A: pabuHUPOBaHNE,

rajJJbBaHOIIIIaCTHUKA, I'aJIbBAHOCTCI'UA.

2.1.2. Temsl nJ1s1 pepepaToB
1. [Inazma — yeTBepTOE COCTOSHUE BEIIECTBA.

2. Amop¢HBIe BelecTBa B MPUPO/IE, TEXHHUKE, OBITY.

3. OxpaHna OKpy>Karomiei cpeibl OT XUMHYECKOTO 3arpsiI3HECHHUS.

4. KosnuecTBEHHbIE XapaKTEPUCTUKH 3arpA3HEHUS OKPYKAIOIIEH Cpeibl.

5. [IpuMeHeHre TBEPI0TO U ra3000pa3Horo okcuaa yriuepoaa (1V).

6. 3amuTa 030HOBOTO SKpaHa OT XUMHYECKOTO 3arpsi3HEHHUSL.

/. TI'pybomucnepcHble CHCTEMBI, HX KIacCU(pUKALUA M HUCHOJIb30BaHUE
poheCCUOHATIBHOU JIEITEIIbHOCTH.

8. Kocmetnyeckue remm.

9. [IpumeHeHue CycrieH3uid ¥ YMYIbCHIl B CTPOUTEIHCTBE.

10. Munepanbl ¥ TOpHBIE TOPOJIBI KAK OCHOBA JIUTOC(EPHI.

Tema 1. OcHOBHBIE IOHATHSA ¥ 32AKOHBI XUMHH

1 BapuanT

B

3amanue 1. Kakue W3 cienyromux Ha3BaHUW OTHOCATCS K (U3MUECKUM TeJaMm:

CTEKJISTHHAsI KoJi0a, »Keje30, aTlOMHHHEBasl MPOBOJIOKA, 30JI0TO, MEAHAs MOHETA,

JIEPEBSIHHBIN IITATUB.

3ananue 2. V3 npemyioKEHHBIX ypaBHEHUN XMMHUYECKUX PEaklil BbIOEpUTE Te,

KOTOPBIE OTHOCSATCS K PEAKIIHSIM Pa3JI0KEHUS U pacCTaBbTE B HUX KOADDUITMCHTHI:

a) Si + O, — SiO;

6) NHs NO, — N1 + H,0

B) HCl + Zn — ZnCl, + Hy?

r) H,SO;, + Ba(OH), — BaSOs + H,0

1) (CuOH),CO; — CuO + CO; 1 + H,0O



Omanon omeema:

1. duznyeckue Tena: Kojada, MpoBOJIOKA, MOHETA, IITATUB.
2. YpaBHEHUSI XUMAYECKUX PEAKIUM, OTHOCAIIAECS K PEAKLIHASIM PA3I0KECHUS:

6) NHs NO, — Not +2 H,O
1) (CuOH),CO3 — 2Cu0O + CO; 1 + H,0O
2 BapuaHT

3a,Z[aHI/IC 1. U3 MepCUHA CIIOBOCOYETAHUM BI>I6€pI/ITC Ha3BaHUs BCHICCTB: 30JI0TOC

KOJIbIO, ITOJIM3THIICHOBAS IIJICHKA, JKCJIIC3HAA JIOKKA, MpaMOpPHasd IIJIMTA, CIIMPTOBKA.

3amanue 2. W3 mpeaiokKeHHbIX YpaBHEHUN XMMHUYECKHX PEaKiuii BHIOEpUTE Te,

KOTOPBIE OTHOCSTCS K PEAKIIUAM COCAMHCHUS B PACCTaBbTE B HUX KOAPDHUITUEHTHI:
a) ZnS + O, — Zn0O + SO,

6) K+ H,O — KOH + H»1

B) Na,CO; + Ca(OH), — NaOH + CaCOs; |

r) Na;O, + Na— Na,O

1) Fe + Cl, — FeCl3

Omanon omeema:

1. Bemectsa: 30710T0, MOJIUITUIIEH, XKETE30, MPAMOP, CITUPT.
2. VYpaBHEHUSI XUMHUUYECKUX PEAKIUN, OTHOCSIIHNECS K PEAKIUSAM COEIUHEHHUS:

F) Na,O, + 2Na — 2Na,O
n) 2Fe + 3Cl, — 2FeCl;
3ananue 3. Pemmth 3a1auy.

VYri1eBo10po 1, IIOTHOCTH MapoB KOTOPOTO MO BoJopoAy paBHa 15, conepxut 80%

yraepoaa. Haliqute ero Mosekymsipayto Gpopmyiy.
Imanon omeema:

Jlano: Pemienue:



w (C) = 80% 1. O603HaunM popmyiy yraeopopona Cx Hy

D (Cx Hy) =15 2. Beraucim MaccoByIO JIOJTO BOJOPO/Ia B COSTUHEHUH:

Haittu: C, Hy -? w (H) =100% - w (C) =100 % - 80 % = 20%

3. Haiinem, cxonbko no macce npuxoautces Ha C u H
30- 100%
X —80%, X=24(C)

30-24 =6 (H)

4.0npenenuM 4uciao aTOMOB B BELIECTBE:

n(C) = 24/12 =2 monb

n (H) = 6/1= 6 mob.

Otgert: C; He - oTan.

Tema 2. Ilepuoanyeckuii 3axkon u I[lepuoanyeckasi cucreMa XUMHUYECKHX

semenToB JI.1. Menaeneena.

3ananmue 1. [IpoBepounas padora

1 BapuanTt

1. JlaiiTe XapakTEPUCTUKY XUMUUYECKOTO 3JIEMEHTA MarHus 1o IJIaHy:
a) T0JIOKEHNE XUMHUUECKOTO 3JIEMEHTa B IEPUOIMUECKON CUCTEME;
0) cTpoeHue aToMma;

B) METAJLJI WJIK HEMETAIUT U TIOYEMY;

) (popMyria BBICIIETO OKCHJIA U €T0 XapaKTep;

1) popMyIia BBICIIETO THAPOKCHIA U €T0 XapaKTep;

€) JIeTyuee BOJOPOAHOE COETMHEHHUE;

) U3MEHEHUE CBOMCTB BHYTPH IPYIIIbI IO CPABHEHUIO C COCETHUMH AJIEMEHTaMU.



Omanon omeema:

XapakTeprucTUKa XUMUYECKOTO 3JIEMEHTA!

a) Mg —anemenr Il nepuona, |l rpynmnel, riaBHOM MOATPYIIIbL;
0)Z=+12;p*=12;e=12;n°=24-12 = 12;

B) MarHui sIBJIICTCS METAJIJIOM, T.K. Y HETO Ha BHEIIIHEM YHEPreTUYeCKOM YPOBHE
HaxoauTcs 2 ¢€;

I') BBICHIMI OKCHJI MarHust umeeT popmyiry MgO — 3T0 OCHOBHBIN OKCUJ
(B3aUMOJEHCTBYET C KUCIOTaMHU);

1) MarHuI0 COOTBETCTBYET BhICIIHiT okcua coctaBa Mg (OH), — ocHoBaHue;
€) JIeTyuee BOJOPOAHOE COSTMHEHHE MarHuii He 00pasyer;

) METAJJTMYECKUE CBOMCTBA BHYTPH I'PYIINbI CBEPXY BHU3 YCUIUBAIOTCH,
CJIeIOBAaTENLHO, Y MATHUS BBIPAXKEHBI CUIIbHEE, UeM y OEpHILIHS, HO ciabee, 4eM y
KaJIbITusI.

2 BapuaHT

JlaTh XapakTEepUCTUKY XMMHUYECKOTO 3JIEMEHTA CEPHhI MO IIJIaHy:

a) MOJIOKEHUE XUMHYECKOTO JIEMEHTA B IEPUOIUYECKON CUCTEME;
0) cTpoeHue aToMa;

B) METAJLJT WJIM HEMETAJUI U TIOYEMY;

) (popMyra BBICIIETO OKCHJIA U €T0 XapaKTep;

1) popMyIia BBICIIETO THAPOKCHIA U €T0 XapaKTep;

€) JIeTyuee BOJOPOAHOE COETMHEHHUE;

) U3MEHEHHUE CBOMCTB BHYTPH IPYIIIIHI IO CPABHEHHUIO C COCETHUMHM AJIEMEHTaMU
Omanon omeema:

XapaKkTepuCTUKa XUMUYECKOTO PJIEMEHTA!

a) S —anement |l mepuona, IV rpynmsl, TIaBHOM TOATPYIIIIH;
0)Z=+16;p"=16;e=16;n°=32-16 = 16;

B) C€pa SBISECTCS HEMETAJUIOM, T.K. Y HE€ Ha BHEITHEM SHEPIeTUYECKOM YPOBHE
HaxoJauTcs 6 ¢;

T') BBICIITMI OKCHJT cepbl uMeeT popMyiny SOz — 3TO KHCIIOTHBIA OKCH]T
(B3auMOIEHCTBYET C OCHOBAHUSIMU);

1) CEpe COOTBETCTBYET BhICHIMM okcuJl coctaBa HaSO4— kuciora;



€) JeTyuee BoJIopoiHOe coequHenue umeet Gpopmyny HyS - cepoBomopos;

) HEeMETAJJTMYECKHE CBOMCTBA B IPYIIIE CBEPXY BHHU3 0CIIa0EBaIOT,
CJIeI0BATENBLHO, Y CEpPhI BRIPAXKEHBI cabee, YeM y KUCIOpoa, HO CUIIbHEE, YEM Y
ceJieHa.

3ananue 2. Hanummure 37eKTpOHHBIE KOH(PUTYpaIllui aTOMOB 3JIEMEHTOB,
MMEIOIIMNX MOPSIIKOBBIE HOMEpa 6, 15, 23.

Omanon omeema.

6C 152 252 2p?

15P 1s? 252 2p® 3s? 3p®

23V 1s? 252 2p® 3s? 3p® 3d° 4s?

Tema 3. CTpoeHue BelecTBa.

3amanue 1. XuMHUYECKHI JUKTAHT IO TeMe « ATpEraTHbIC COCTOSHUS BEIIECTBAY
Bcmasvme nponywennvie cnosa 6 npeonosicenusi:

1. B cocrostHuH ............... HaXO0AHUTCA BCIICCTBO 3BC3/] K BCIIICCTBO, HAITOJIHAIOIICC

MCIKIIIAaHCTHOC, MCK3BC3THOC U MCIKT'AJTAKTUICCKOC ITPOCTPAHCTBO.

2 e . - COCTOSIHHE XapaKTEPHO TEM, UTO OHO HE COXpaHseT HU (hopMy, HU

00BeEM.

3. Ilpu HU3KHMX TeMIepaTypax BEIIeCTBa 3aMeP3al0T U IPEBPALIAIOTCS B .........

Tea.

L SRR 3aMoJHSAET BCE TOCTYIMHOE MPOCTPAHCTBO U MPOHUKAET B JIFOOBIE €r0
3aKOYJIKH.

5. BemecTso B................ COCTOSIHUU CYILIECTBYET B OIIPEACIEHHOM UHTEPBAJIE

TCMIICPATYP, HHUIKC KOTOPOTO IICPCXOJUT B TBEPAOC COCTOSAHUC (HpOI/ICXOILI/IT

KpUCTAJUIU3ALINS ).

DOmanon omeema.:
1. B cocTostHMY IMJ1a3MBI HAXOQUTCS BEIIECTBO 3BE3/I U BEIECTBO, HAIIOJHSAIOLIEE

MCKIINIAHCTHOC, MCK3BC3THOC N MCIKT'AJIAKTHYCCKOC IIPOCTPAHCTBO.

2. ZKuakocTh - COCTOSIHHE XapaKTepHO TeM, YTO OHO HE COXpaHsAeT HU (hopMy, HU

00BEM.



3. IIpu HU3KKUX TemrepaTypax BellecTBa 3aMeP3at0T U MPEBPAIIAIOTCS B TBEPAbIe

TCJIIA.

4, T'a3 3amojHSET BCe AJOCTYIIHOC IIPOCTPAHCTBO U IIPOHHUKACT B JTI00BIE €ro

3aKOYJIKU.

5.BemiecTBO B KHMAKOM COCTOSIHUM CYIIECTBYET B OINpPEACIEHHOM WHTEpBaje
TEMIEPATyp, HUXKE KOTOPOrO MEPEXOJUT B TBEPAOE COCTOSHHUE (TPOMCXOAUT

KpUCTaJTU3aLus).

Tema 4. Boga. PactBopbl. PacTBopenne.

3aI[aHI/IC 1. HpOBepqua;I pa60Ta I10 TCMC ((3JIGKTpOJ'II/ITI/I‘-ICCKa}I AUCCOL AL .

1. Uem orauvaercss auccolaiusi CiadbIX AJIEKTPOJUTOB OT CHIIbHBIX?
Hanwumure ypaBuenus quccormanuu Bemects: HI, Ca (NOs)z, H NOa.

Omanon omeema:

CunpHBIC QJICKTPOJMUTBI — 3TO COCAMHCHUA, KOTOPBIC B BOJHBIX PpacTBOpax
IMPAKTHYCCKHU ITIOJITHOCTBIO JTUCCOINHPYIOT Ha HOHBI. V takux QJICKTPOJIUTOB CTCIICHD

Juccomuan CTPECMUTCA K CAMHUIIC.

Cnabnie QJICKTPOJIUTBI B HE3HAYUTEILHON CTEICHHU pacmagaroTCsd Ha HWMOHBI, HX

CTEINEHb JUCCOLMALNH CTPEMUTCS K HYJIIO.
HI=H"+1I
Ca (NO3),=Ca?" + 2 NO5

HNO,; - H"+ NOy

Tema 5. Knnaccudukanusi HeopraHu4ecKux coeJMHEHU U UX CBOICTBA.

3ananue 1. Hanumure ypaBHEHUs peaKiyii, ¢ TOMOIIBIO KOTOPBIX MOKHO
OCYILECTBUTH CIEAYIOLIME TPEBPALLECHHUS:

1 2 3
Cl, — HCI — NaCl — AgCl

DOmanon omeema.:

1) Cl,+ H, — 2HCI}



2)
3)
4)
5)

1)

2)

HCI + NaOH — NaCl +H,O
NaCl + AgNO; — AgCl] + Na NOs
Cl,+ Na — NaCl
HCl + AgNO3; — AgCl| + HNO3
3amanue 2. HanummTe ypaBHEHHsI BCEX BO3MOXKHBIX YPAaBHEHHMI peakiuil, C

MIOMOIIBI0 KOTOPBIX MOKHO MOJIY4YUTh Cyibdat sxene3a (II)?

Omanon omeema:

1) Fe + H,SO, — FeSO, + HzT
2) FeO + H,SO4 — FeSO4 + H,O
3)  Fe(OH), + H,S04 — FeSO, + 2H,0

Tema 6. XuMuyeckue peakium.

3amanue 1. Jlana obpatumas xummuueckas peakiusi: Ny + 3H, — 2 NHs. Kak Oyner
BIHUATH HA CMEIUICHUE PaBHOBECHS: 1) yBeIMUEHUE TEMIIEPATYPhI U 2) YBEITUUCHHE

TTaBJIICHUS?
Omanon omeema:

Cornacno npunnuny Jle [laTense: ecnu Ha cuctemMy, HAXOIALIYIOCS B COCTOSIHUM
paBHOBECHs, OKa3blBAIOT BHELIHEE BO3JACHUCTBHE (M3MEHSIOT TEMIEpPATypy,
JABJICHUE WM KOHUEHTPALMIO BEIIECTB), TO B CHUCTEME MPOUCXOIUT CMELICHUE

PaBHOBECH - BO3HUKAET MPOIIECC, OCIAOSIONINI 3TO BO3ACHCTBHE.

Ecnu B cocTOsIHUY paBHOBECHS YBEIMUUTH TEMIIEPATYPY PEAKIIMOHHON CMECH, TO 3TO
BBI30BET YCKOPEHHOE pa3jokKeHHe aMMHaKa, T.€. CMEIICHHE PaBHOBECHS BJIEBO. DTO
peakiusi SHAOTEPMHUYECKast, UIAET C MOTJIOUICHHEM TEIUIOTHI, M, CIIeJIOBATEIbHO,
CUCTEMa MPETSITCTBYET MOBHIIICHUIO TEMITEPATYPHI.

CuHTe3 aMMHaKa COMPOBOXKIACTCS MOHMKEHHEM JABJICHUS, TaK KaK M3 YEThIpeX
00BEMOB HUCXOJHBIX Ta30B TOJydyaeTcs JBa oO0beMa ra3zoo0pa3HOro Mpojaykra (B
COOTBETCTBUHM ¢ Ko3(duireHTamMu B ypaBHeHMU peakuuu). Ecnm B cocTossHuU
paBHOBECHSI YBEIMUUTH JIaBJICHUE B CUCTEME, TO PABHOBECHE CMECTHUTCSI BIPABO: MPH

3TOM 00BEM CMECH YMCEHBIIUTCA, U JABJICHUC TAKKE CTAHCT MCHBIIIC. HonyqaeTc;I,



YTO YBEJIMYECHHE JIaBJICHUS CMEIIAeT PAaBHOBECUE B CTOPOHY TOM peakIuu, KOTopas
COTIPOBOXAAETCA YMEHbBIIIEHHEM CYMMapHOro 00beMa ra3000pa3HbIX BEIIECTB.

Tema 7. MeTa/uIbl M1 HEMETAJLIBI.
3ananue 1. Tect
1 BapuanT
1.C KaKuMU U3 CIEAYIOIIMX BEIIECTB HE OYI€T B3aUMOAEHCTBOBATh A TFOMUHUNA?
a) Bry, Cr,03, Hy, KOH;
6) HNOs, (xonoz.), Hy;
B) H,0O, HNO3(xomoz.);
r) Cr,03, H,0, S, Bra.
2. Kakoi MuHEpas aTtOMUHHUS JIE)KUT B OCHOBE JIPAarOl€HHOTO KaMHS U3YMpPY/1?
a) OOKCHT;
0) KOpyHJ;
B) KPUOJIHT;
T) AIyHUT.
3. Kakue BemiecTBa 00pa3yroTcst Mpy MPOKAIMBAHUU MajlaxuTa?
a) Cu, H;0O, COy;
0) CuO, COy, Hx0;
B) Cu,0, CO,, H.0;
r) CuOH, CO, Cu.
4. Yewm onpenensieTcs BpEMEHHas )KECTKOCTh BOJbI?
a) conepxanuem CaCO3z u MgCOs;
0) conepkannem Ca(HCO3), u Mg(HCO3),;

B) coaepkanueM CaSO4 1 MgSOy;



r) cogepkanuem Ca(HCO3),.

5. C pacTBOpOM KaKOi1 coyii Oy1€T B3aUMOJEHCTBOBATD JKeJIe307
a) HgCly;

0) MgSOy;

B) KNOj3;

r) Na,CO:s.

Omanon omeema:

0
0
0
0

a k wnp e

a

2 BapUaHT
1.TTpu npokanuBanuu okcuaa meau (1) ¢ yrirem oOpa3syroTcs:
a) Cu, COy;
0) CuO, COy;
B) Cu, CO;
r) CuO, CO.
2. KakuM peakTHBOM MOKHO onpenenuTs nousl Cu®* B pactsope?
a) HoSOy;
0) KOH;
B) NH,OH;
r) HNOs.

3. Kakue 13 nepeurciaeHHbIX METaIIOB Oy IyT B3aUMOIEHCTBOBATD C THIPOKCHUIOM

Kajus?



a) Sn, Zn, Ag;

0) Zn, Cu, Ag;

B) Cr, Sn, Zn;

r) Cu, Ag, Zn.

4. Kakoli u3 MUHEpAJIOB COJAEPKUT COEAMHEHUS HATPHS U KaIus?
a) CUJIbBUH;

0) CUJILBUHUT;

B) KapHaJUINT;

I') NOTAILL.

5. Jlmst kKakoro BENIECTBA IMYLIOHKA SIBISIETCS KAY€CTBEHHOM peaklneil?
a) H,0;

0) COy;

B) SO;

r) NO..

Omanon omeema:
1
2
3. B
4
5

Tema 8. OcHOBHbIE NOHATHSI OPTAHUYECKOH XUMHMHU U TEOPHS CTPOECHHS

OpPraHMYeCcKMX COCAUHECHM .

3aganme 1. Kakoii U3 mpuBEIEHHBIX HUXKE YTIEPOIHBIX CKEJIETOB M300pakaeT

COEIMHEHNE, Ha3BaHNWE KOTOPOTO HAaYMHAETCs C mpedukca -u30?

a)C-C-C-C-C 6)C-C-C-C-C



C
|

B)C-C-C-C-C-C r)C-C-C-C-C
| |
C C

Omanon omeema:

Coenunenue (0), Tak Kak U30-COETMHEHUE UMEET OJHOYTIIEPOIHOE PAa3BETBICHUE Y

Hpezmocne;[Hero aToMa IIJII/IHHOfI I CIIN. BBIHpHMI/IB I/I3FI/I6, HOJIyLII/IM CKGHGTHyIO
popmyy
c-C-C-C-C

|
C

3amanue 2. Kakue 3 caeayomux yrieBoI0POI0B SABISIOTCS nmpeaenbHbIMA: CeHag,

CoHa, C1oH22, C3Hs, Coo Haz, CsHs.
DOmanon omeema:

[IpenensHbie yriaeBogopoasl UMEIOT 001y hopmyny CnHa,, € COOTBETCTBYIOT

yrieBoiopoabl, umeroriue coctaB: CeHia, CioHaz, CsHs, Coo Hap,
3amanue 3. TepMUHOIOTUYCCKUI TUKTAHT.

Opranuyeckue BEMIECTBA — ATO. . ...
BanentHocts — 910.. ..

A.M. byTtnepos ....

H3omepsl —310.. ...

Panukamn — ot0...

IIprponnble OpraHUYECKUE BEIECTBA — 3TO. ..

[IpotyKThI rOpeHNs OPraHUYECKUX BEIIECTB ......

L N o g & w DR

YrneBogopoasl — 3T0. ...



Omanon omeema:

1. Oprannuyeckne BeHIECTBA — OTO COEOUHEHUs YIJepoJa C JAPYTHUMH
AJIEMEHTAaMH, 3a HCKJIIYEHHEM MPOCTEUIINX (OKCHIOB YIJIEpoAd, YrOJbHOU
KHCJIOTBI U €€ COJIeH, KapOuI0B).

2. BaneHTHOCTP — 3TO CHNOCOOHOCTH AaTOMOB XHMHYECKHUX 3JEMEHTOB

00pa30BBIBATH ONPEAEICHHOE YUCIIO CBSI3EH C IPYTMMH aTOMaMH.

3. A.M. bByTnepoB — OCHOBONOJOXHHUK TEOPUU CTPOEHHUS OPraHUYECKHUX
BEIIIECTB.
4. M3oMepbl — 3TO BEHIECTBA, HMMEIOUIME OJMHAKOBBIM KAue€CTBEHHBIA H

KOJIMYECTBEHHBIN COCTaB, HO Pa3JIMYHOE XUMUIECKOE CTPOCHHE.

S. Pagukan — 3T0 yriieBogOpOHBINA OCTATOK, MOTyYaeMblii IPU OTLIEIVIEHUN OT
MOJIEKYJIBI YTJIEBOAOPO/Ia OJTHOTO aToMa BOJOPO/aA.

6. [TpuponHbIe OpraHMYECKHE BEUIECTBA — 3TO MPOIYKTHI KUZHEACITEIbHOCTH
KUBBIX OpraHu3MoB (Oaktepuil, rpubOB, pacTeHU, KUBOTHBIX) — OEJIKU, KHUPHI,
YTJIEBO/IbI, BATAMUHBI, TOPMOHBI H JIp.

1. [IpoayKThI TOpEHUSI OPraHUYECKUX BEIIECTB — YTIIEKUCIIBIN a3 U BOJA.

8.  VYrieBomopojabl — BEIIEeCTBa, COCTOAIIUE U3 YTIAEPOAa U BOJOPOIA.

Tema 9. Yri1eBo10poabl M X NPUPOIHBIE HCTOYHUKH.

3ananue 1. Kakue TUIIBI XUMUYECKUX PEAKLIMA XapaKTEPHbI 1JIs1 JIKEHOB?
Imanon omeema:

- Peaknuu npucoenvuenus

rugpupoBanue: CH,= CH — CHz+ H, — CH3; — CH,— CH3
rajgorenupoBanue: CH, = CH; + Br, — CH; Br — CH; Br

rugporanoreanposanue: CH, = CH,; + HCl — CH;3 — CH,CI

H+
ruapatanusi: CH, = CH — CH,— CH3z + H, O — CH3;— CH- CH; — CH3
|

OH

- PeaKHI/II/I OKMCJICHUA



ropenue: CoHg + 30, — 2CO21 + 2H0

KMnOg4
okucnenne: CH, = CH, + [O] + H,O — HOCH,— CH,OH
- Peakunu nonmmepuzannn
t, p, kat
nCH,=CH; — (- CHz-CH;-)

3a,Z[aHI/IC 2. I[aﬁTC Ha3BaHHA YIJICBOAOpOAaM B COOTBCTCTBHU C IIpaBUJIaMU

HomeHkatypsl MIOITAK:
a) CH,=CH-CH-CHs 0) CH;— CH=CH-CH - CHs
| |
CH3 CH3
CHzs
|
B) CH;— C - CH;—CH = CH, r) CH,=CH - CH,—- CHzs
|
CHzs

Omanon omeema:

a) 3-metunoOyTeH-1

0) 4-MeTHIIIICHTCH- 2

B) 4,4-nuMeTHneHTeH-1

r) Oyren-1

3ananue 3. Kakue u3 nepeuncaeHHbIX CBOMCTB MPUCYIIH OCH30ITY:

a) OecrBeTHAs KHUJIKOCTh; 0) KpHCTAJIBI CHHETO IIBETA; B) O€3 3amaxa;
') paCTBOPUM B BOJE; 1) SIBISIETCSI XOPOIIUM PACTBOPUTEIIEM?

DOmanon omeema.:

a); 1)



3ananue 4. HanuinuTe ypaBHEHMs pEaKIHi, TPU MOMOIIM KOTOPBIX MOKHO

OCYILIECTBUTH CIEAYIONIUE MPEBPAILICHHUS:
CH;— X — VY — CgHsCl
Imanox omeema:

1500°C

2CHs— HC=CH+3H:1 X —»310 HC= CH
Caxr, 600°C
3HC= CH — CgHs VY —at10 CsHg
FeCls
CsHg + Cl; — CgHsCl + HCI

3ananue 5. ['paduueckuit TUKTAHT MO TeMe «AJIKaHbD».

HpaBI/IHBHBIC CYXXKACHHUA OTMCTUTDL 3HAKOM «+», a HCIIPABUJIBHBIC 3HAKOM «-»,

1. B Ha3BaHuUsX npeneabHble YIIIEBOJ0POIbl UMEIOT Cy(hPUKC — aH.

2. B Mosiekyax npeaesbHbIX yrieBOg0POA0B UMEETCS JBOIHAS CBS3b.

3. B monekynax npenenabHbIX YIIeBOIOPOAOB TOJIBKO OJAMHAPHBIE (IIPOCTHIE)
CBSI3U.

4. AJKaHBI TOPST ¢ 00pa30BaHUEM YTIEKHUCIIOTO I'a3a U BOJBI.

S. Jist ipeieNbHbIX YTIAEBOAOPOI0B XapaKTEPHbI PEAKLIUK 3aMELICHHUSL.

6. JU1st anKaHOB XapaKTEepHbI peaKLUKU IPUCOETUHEHNUS.

1. B Ha3Banusx npeaenbHbie yriaeBOA0PO bl UMEIOT cyhPHuKe — eH.

8. B Ha3BaHusix ankaHbl UMEIOT CyPHUKC — UH.

Omanon omeema:

+ —t+++———

Tema 10. Kucaopoacoaep:xaniue opraHudeckne BenecTna.

3amanne 1. Kakue npu3HAKM BEPHO OTPAKAIOT CBOMCTBA BEPHO OTPAXKAIOT
(¢u3nueckrue CBOWCTBA YKCYCHOM KHCIIOTBI: @) MPU KOMHATHOW TeMIeparype

OecriBeTHasT KUIKOCTh; ©0) ra3oo0pa3HOe BEMmIECTBO; B) 0e3 3amaxa; T) C



XapaKTepHBIM 3amaxoM; J) IUIOXO pacTBOpUMa B BOJIE; €) HEOTrPaHUYEHHO

pacTBOpUMa B BOJE; 7K) CJIa0bIN AJEKTPOJIUT;
3) CWJIbHBIN 3JIEKTPOJIUT?

Imanox omeema:

a, T, e, X

3ananue 2. C MOMOIIBI0 KAaKOTO peareHTa MO>KHO pa3IuYUTh BOJHBIE PACTBOPHI

TJIFOKO3BI M Caxapo3bl?
Omanon omeema:

Ka‘-IGCTBeHHOﬁ peaKHHGﬁ Ha I'NIIOKO3Y ABJIACTCA PCAKIIUA «cepe6p51H0ro 3CPKaJIa»:
tO

CH,OH — (CHOH), — COH + Ag,0 — CH,OH — (CHOH); - COOH + 2 Ag|

Caxapo3a HC O6J'Ia,Z[aCT BOCCTAaHOBUTEJIHLHBIMU CBOMCTBAMU U HE AacT pCakKInu

«CcepedpsHOTO 3epKajay.
3ananue 3. IIpoBepounas pabora o Teme «Cioxubie 3pupbl. Kupb».
1 BapuanT

Bcmagovme nponyuieéHHnbsle Cjioea 6 npeOJloofceHu;l:

1. Peakuuu KUCIOT CO ciMpTamMu, BEAyIIUE K 00pa30BaHUIO CIOKHBIX 3(DUPOB,
13 6213291 {00 (0
2. CBoiicTBO 3(hUpOB UMETH MPHUATHBIN apOMaT IIBETOB, IJIOJIOB, ST0JT HAXOIUT

1010210 XIS 11020 (S35 (5 1 (S - N

3. [Tpu TUIPOJIU3E CJIOKHBIX 3¢upoB oOpa3yroTcs
4. Kupei, Hapsay c Oenkamu, BXOJST B
COCTAB. ettt eteaeeeente et et et et eneeneenes

5. JKUpBl HEPACTBOPUMBI B ...'vveeneeaneeannannnen. , HO XOpOUIO PacCTBOPSIIOTCS B



6. }KI/IpI)I SIBJISIFOTCSI BaXKHOM COCTAaBHOM YaCThIO HAIICH IMUIOH, TaK KaK IIPpHU UX
OKHCIICHHU B OPTAHHUBME ...ttt iiittttaninteeanteseannnsesennnsasannnns
7. Me110 B IMPOMBIIVIICHHOCTH
L0 R s 2 ] 4 PP

Omanon omeema:

1. PeaKHI/II/I KHCJIOT CO CIIMpTaMH, BCAYIIHC K 06p330BaHI/IIO CJIOKHBIX 3(1)I/IpOB,

HA3bIBAIOTCS peaKIUsIMU dTepuPUKAINH.

2. CBolicTBO 3()MPOB UMETHh MPHUATHBIN apoMaT IBETOB, IJIOJOB, SITOJ HAXOIUT

IMUPOKOC IIPUMCHCHUC B KOCMETHYECKOH U MUIIIEBOH INPOMBIINLJICHHOCTH.

3. Ilpm rumponuse CIIOXHBIX 3PUPOB 00pa3yroTCsS MpeaenbHas OJTHOOCHOBHAS

Kap0OOHOBasi KMCJIOTA M MPe/ie/IbHbII 0JTHOATOMHBIN CITUPT.
4. YKuppl, Hapsy ¢ OeKkamMu, BXOAST B COCTaB NMUILEBBIX MPOAYKTOB.

5. XKupsl HEpacTBOPUMBI B BOJie, HO XOPOILO PACTBOPSIIOTCS B OPraHM4YeCKHUX

pacTBopuTeisx: 6eH30JIe, TETPaXJIOpMeTaHe, TeKCaHe.

6. XKupsl SBIAIOTCS BaXKHOW COCTABHOW YACThIO HAIIEH MHIIM, TaK Kak MPH UX

OKHUCJICHUH B OPraHU3Me BbIAeJIsIeTCS IHEePIrusl.
/. MbUIO B IPOMBILIEHHOCTH MOJIY4at0T OMBUICHUEM KUPOB.
2 BAPDUAHT

Bcmagvme nponyuieHHble Cjloea 6 npebﬂoofceuuﬂ:

1. CrnosxxHble 3pUpbI TPEXaTOMHOTO CIIUPTA IIIUIEPUHA U KAPOOHOBBIX KUCIIOT -
2. st NOJTy4EHUs MbLIa TpeOyroTcs MPEUMYIIIECTBEHHO
................................ KHUPBI

3. Peakuuu stepudukanyy 4acTo MPOBOAATCS B IPUCYTCTBUU CHUJIBHBIX

e , TAK KaK HOHBI BOJOPOAa OKa3bIBAIOT KATATUTHUICCKOC I[GﬁCTBPIG.



4. CuHTeTHyecKHe cloXXHbIe A(UPBl B BUAEC (PPYKTOBBIX 3CCEHILIMA HApSLYy C

APYyTUMU TYUTHUCTBIMH BELIECTBAMU UCIOJIb3YIOTCS B
IIPOU3BOMCTBE. .. eveeveeneeneennennennenne.

S. Macina - 31O
6. [IpowusBocTBO MbLIa
101103

1. Mpila 1O arperaTHOMY  COCTOSTHHUIO — OBIBAIOT........cceersreessreessseeesnneennnes u

Omanon omeema:

1. CrnoxxHble 3QUpbI TPEXATOMHOT'O CIUPTA IIUUIEPHHA U KAPOOHOBBIX KUCIIOT —
JKMPBI.

2. J1g mosy4yeHus: Mbu1a TpeOYIOTCS IPEUMYILIECTBEHHO TBePAbIe KUPbI.

3. Peakuuu sTepudukaniy 4YacTo MPOBOASTCA B TPUCYTCTBUU CHUJIBHBIX

KMCJIOT, TaK KaK HOHBI BOJIOPO/Ia OKA3bIBAIOT KATATUTHUECKOE JACHCTBHE.
4. Cunretnueckue clokHbie d3GUpsl B BUAEC (PPYKTOBBIX ACCEHIUNA HapsAy C

JPYTUMU TYIITUCTBIMH BEIIECTBAMHU MCTIOIB3YIOTCS B IPOU3BOJICTBE MaproMepHOn

IIPOMBILLUIEHHOCTH.
S. Macna — 3T0 KUAKHE JKUPBHI.
6. [Ipou3BojacTBO MbLIa TpeOyeT Jo00aBjieHMe JYHIUCTHIX BeleCTB,

IJIMIEPUHA, KPACUTeJIel, PACTUTEJIbHBIX IKCTPAKTOB.
1. Mpbuia 1o arperaTHOMy COCTOSIHUIO ObIBAlOT TBEPABIMU U *KHIKHMM.
3ananue 4. B 4yem 3akir04aeTcs MPUHIUI JEHCTBUS CUHTETUYECKUX MOIOIINX

cpeacTs?
Omanon omeema:

HpI/IHHI/IH I[GI\/'ICTBI/ISI CHUHTCTHUYCCKUX MOIOIIUX CPCACTB TOYHO TaKoOM KC, KaK U Y
MblIIa. OJHAKO, OHHM HMCIOT 3HAYWUTCIIBHBIC IIPCHMYIICCTBA. BO-HepBBIX, 1%0,¢

pacTBOpbl MMEIOT HEUTPAIBHYIO, a HE IIEJOYHYK cpeny. Bo-BTopsbIX,



CUHTCTHUYCCKHUC MOIOIIHUC CPCACTBA COXPAaHAIOT CBOC ,Z[CﬁCTBPIC B ’KECTKOH MU Jaxe
MOpCKOﬁ BOAC, IIOCKOJIBKY HX KaJIbIOHUCBBLIC W MAIrHHUCBLIC COJIM PACTBOPUMBI.
Bwmecte ¢ TeM ocTaTtku CTUPAJIBHBIX ITOPOMIKOB B CTOYHBIX BOAAX OYCHb MC/IJICHHO
pa3jaararoTcs OMOJIOTHYECKUM IIYTCM U BbI3BIBAIOT 3arpsA3HCHUC Oprx(anmeﬁ

Cpenpl.

3ananue 5. JlaiiTe Ha3BaHUs BellecTBaM coriacHo HoMeHkIaTypbl MIOTTAK:

a) CH3 — CHz — CHz — CHz 6) CH3 — CHZ —CH- CH3
| |
OH OH
CH;
|
8) CH;— CH — CH, r) CH;— C — OH
| |
CH; OH CHs

Omanon omeema:

a) Oyranos-1

0) 6yTaHno-2

B) 2-METHJINIPOTaHO-1
') 2-METUJIIPONAHON-2

Tema 11. A3oTcoaep:xamme oprannyeckue coequHenus. Iloaumepsl.
3amanne 1. Hamwmmre crpykTypHble (GOpMYyIbl BCEX HW30MEPHBIX aMHUHOB,
cooTBeTcTBYIOIUX cocTtaBy CszHoN, 6e3 yuerta aMMHOB HUKIWYECKOTO CTPOEHUS.

JlaiiTe UM Ha3BaHUA.
DOmanon omeema.:

a) CH3 — CH2 — CH2 — NHz 6) CH3 —CH - CH3



|
NH;

1-amuHOMIpOIIaH 2-aMUHOIIPOTIaH
B) CH3 — NH - C2H5 F) CH3 —N - C2H5

|

CHs
METHIIITUIAMUH TPUMETUIIAMUH

CnenoBatenbHo, amuH coctaBa C3HgN nmeeT ueTsipe nzomepa.
3ananue 2. JlaHbl TPU OPraHUYECKUX BEIIECTBA: TNIMLIEPUH, AHWIWH, MypaBbUHAs
kucnota. Onpenenure KaxXa0e€ BEUIECTBO C IOMOIIBIO XapaKTEPHBIX pEeakLui.

CocraBbTe Hanboee palMoOHaIBHBIN TUIaH TPOBEACHUS SKCIIEPUMEHTA.
Omanon omeema:

['muneprH 1 MypaBbUHAsI KUCIOTa XOPOIIO PACTBOPUMBI B BOJIEC, @ AHWJIMH TLIOXO.
[Ipu nobGaBneHun BoOABI K TMpodam oTAensieM aHwivH. lIpoBoaum ¢ HUM
XapaKTEPHYI0 XUMHUUYECKYIO PEaKIHIO: B3aUMOJIEVCTBHE C COJITHOM KHUCIOTOM,

IIPOLYKTOM KOTOPOii OYIET COIIb:
CsHs NH, + HC1 — CgHs NH, * HCI

OcraBmmecss 1Ba BEHIECTBA - INIMUEPUH U MypaBbHHAs KUCIOTa — OINpPEIEIsaeM
cienyromuM oOpazoM. Ha mpoObl nelicTByeM JIakMycoM, B KHUCIOTHOW cpene

JAKMYC OKPAIIMBAETCS B KPACHBIH IIBET.

[Tpu no6aBnennu H,SO4 MmypaBbrHAS KHCIIOTA pa3araercs ¢ 00pa3oBaHUEM OKCHA
yraepoaa (IV), KoTopslii MOKHO OOHAPYKUTh, TPOIyCKast €ro HaJ OKCHIOM MEIU

710 BOCCTAHOBJIEHUSI MEJU:
H>SO4

HCOOH — CO% + H,0



[Ipu nevictBun Ha rauuepuH pacteopa Cu(OH), oGpa3yeTcs pacTBOp riuiepara

MEIHN TCMHO-CHHCTO IBCTA:

CH,OH OH  CH;O \
| / | Cu +2H,0
CH,0H +Cu — CH,O/

| \ |

CH,OH OH CH,OH

3amanue 3. Tect

1 BapuanT

1. Kax nazpiBaercs BemiectBo, popmyina kotoporo CeHi206?

a) ppykKTo3a

0) caxapo3sa

B) yTJI€BO/I

') MOHOCaXapu/1

2. Kakas xumuaeckasi peakiiisi He CBOMCTBEHHA KpaxMaury?
a) TUAPOJIN3

0) ¢ pacTBOpOM Hoja

B) BOCCTAaHOBUTEIbHAS

r) ¢ pactBopowm l1IBeiiiiepa

3. Mornekya ritoKo3bl UMEET CBOMCTBA:
a) aJIbJIETUJIOB

0) criupToB

B) CIIMPTOB U aJIbJACTHJIOB

F) MHOT'OATOMHBIX CITMPTOB U AJIbACTUIOB



4. Kakoit IMPOAYKT IMOJIYHYACTCs IIPU OKHUCICHUH MOHOCAXaprua0B CUIbHBIMHA

OKUCTTUTENSIMU?

a) aJIbJICTH/IbI, STUJIOBBIN CITUPT

0) TIFOKOHOBAs KUCIIOTA

B) caxapHasl KACJIOTa

T') aJIbJICTU/IBI, IIIECTUATOMHBIN CITUPT COPOUT

5. UcxonHoe BeniecTBo ISl MOTYYEHUS pa3IMYHbIX COEIMHEHUN TyTEM

OpOKEHUS: ATHIIOBOTO CITUPTA, MOJIOYHOM KUCIOTHI U JIp.:
a) JaKTo3a

0) bpykTo3a

B) TJIIOKO3a

r) 1e30Kcuprdo3a

DOmanon omeema:

o ~ L e
-

1 BapuaHT
1. OCHOBHOM HCTOYHUK SHEPTUHU B KIIETKE:

a) Kpaxmail
0) ¢pykTo3a
B) LIEJLTIOJI03a
I') TJII0KO03a

2. YrneBo/ibl, KOTOPBIE IPU PA3I0KEHUU BOIOH, 00pa3yIOT IBE MOJIEKYIIbI

MOHOCaxapHu10B:



a) nucaxapubl

0) MOHOcCaxapuIbl
B) MOJIKCaXapu/ibl
T') OJIUTOCaxapuibl

3. [Iporeccrl 06pa3oBaHus TOTUMEPOB, KOTOPHIE COMPOBOKIAIOTCS BHIICICHUEM

000YHOTO HU3KOMOJIEKYJISIPHOTO TIPOYKTa (BOJIbI):
a) peakuu pa3ioKeHUs

0) peakuuu MOJIMKOHACHCAIIUH

B) peaKIuu MoJIuMepU3aluu

T') peakIuu U30Mepu3aluu

4. TTpu ruapoause caxapo3bl 00pa3yroTcs:

a) TIII0K03a U PPyKTO3a

0) ManbTO3a U rajJjakTo3a

B) KpaxmaJ U IJIF0K03a

I) LEJUTI0I03a U MaJIbTO3a

5. YrieBo, sIBISIONINICS OCHOBHOM YaCThIO IPEBECUHBI:
a) TJIMKOT'eH

0) XUTHH

B) LIEJLTIOJI03a

r) pubo3a

Omanon omeema:



4. a
5. B
2.1.4 KoHTpoJbHbIE pad0ThI
Kontpoabnas pabora Ne 1
1 BapuaHT

1. JlaiiTe XapakTepUCTUKY XMMUYECKOTO 3JIEMEHTA HATPHUS 110 TUTaHY:

1)  HaxoXICHHE B IIEPUOINICCKON CHCTEME;

2)  CTpOCHHE aTOMa;

3)  cTpoeHwHe EKTPOHHOH U ANEKTPOHHO-TpaduIecKoit (hopMyIbI;

4)  (dopmyIa BBICIIETO OKCH/A;

5)  ¢opMylia BOJOPOJTHOTO COCTUHCHHS.

2. Pacriucats MexaHu3M 00pa30BaHUsA XUMHUYECKOM CBSI3U B BEIIIECTBAX:

BaO, HCI

3. JlonucaTh ypaBHEHUS] XUMUYECKUX PEAKIMIA U ONPEAETUTh TUIl XUMUYECKOM
peaKIu:

Zn— ZnO—ZnCl; —Zn(OH);

4, CKOJIBKO ITPOTOHOB, HeﬁTpOHOB COACPIKAT AApa aTOMOB U30TOIIOB XJI0pa
Clu *Cl.

S. Onpenenure OTHOCUTENIbHBIC MOJICKYJISIPHBIE MACCHI BEIIECTB:

Mr (CaSO4- HzO):

Mr (FESO4° H20)=

Konrpoasnasi pabora Ne 1
2 BapuaHT

1.JlaliTe XapaKTEepUCTUKY XMMHUYECKOT'0 3JIEMEHTA AJIFOMUHUSA TI0 IJIaHYy:
1) HaXOXK/IEHHE B IEPHOAMYCCKON CUCTEME;
2) CTpOEHHE aTOMa;
3) cTpoeHHE AIIEKTPOHHOM U AIIEKTPOHHO-TpaduiecKoit (hopMyIibl;
4) hopMyiia BBICIIETO OKCH/IA;
5) dbopMyiia BOJOPOIHOTO COCTUHCHHSI.
2.Pacniucath MexaHu3M 00pa30oBaHUsl XUMUYECKOM CBS3U B BEIIECTBAX:
Ba, NaCl

3.Jlonmucars ypaBHEHHs] XUMUYECKUX PEAKIUU U ONPEACIUTHh TUIl XUMHUYECKOU
peakuuu:

Cu—CuO—CuSO;—Cu(OH),



4. CKOJbKO MPOTOHOB, HEUTPOHOB COJEPKAT siJ[pa aTOMOB HM30TOMOB XJIOpa
28Gj 29Gj  30G;j

5. Ornpenenure OTHOCUTENIbHBIE MOJIEKYJISIPHBIE MACChI BEILIECTB:

Mr (Na2804 - 10 HzO):

Mr (MgSQO,- 10 H,0)=

KonTpoabHnas padora Ne 2
1 BapuaHT

1. Hano BemectBo HNOs;. HazoBute naHHOE BEIIECTBO, COIVIACHO MPaBUII
Mexnynaponnoir HomeHknatypel MIOIIAK u paiite emy XapakTepUCTHKY I10
CJIEIYIOLIMM ITPU3HAKaM:

a) HaJIMYME€ aTOMOB KHCJIOpoAa, O) pacTBOPUMOCTh B BOJAE, B) JIETY4ECThI)
CTaOMJIBHOCTB, /1) M0 CTENEHU JIEKTPOJIUTUYECKON JUCCOLIMALIHH.

2. CocTaBbpTe ypaBHEHHS IUCCOIMAIINN BEIIECTB (B BOBMOXKHBIX CIydasix):

NaOH, ZnO, AI(NO3)s, FeCls.

3. CocTtaBbTe MOJICKYJISIPHBIC U MOHHBIE YPABHEHUS PEAKIIMI MEX Ty
BELIECTBAMM:

KOH u MgClg, NaZS u HCI.

4. OcyuiecTBUTe MpeBpalleHMs. 3aIUIINTE Ha3BaHUS MOJYYMBILINXCS BELIECTB.

Zn —-7Zn0O — ZnCl, — Zn(OH),,

5. BriBenute xumudeckyto GopMyiTy TUTHEBOM COJIbI, €CITM U3BECTHBI MaCCOBBIE
J0JI1 XUMUYECKUX 3JIEMEHTOB:

o(Na) =27,38%, o (H) = 1,19%, o(C)=14,29%, ©(0)=57,14.

KonTpoJbHasi padora Ne 2
2 BapHaHT

1. Jlano BemectBo Mg(OH), HazoBure maHHOE BEIIECTBO, COTJIACHO IpaBUII
Mexnynaponnoii HomeHknatypel MIOIIAK u paiite emy XapakTepUCTHKY 10
CIEAYIOIIUM MPU3HAKAM:

a) KUCJIOTHOCTh, 0) paCTBOPUMOCTH B BOJIE, B) JIETY4ECTh, I') CTAOUIILHOCTD.

2. CocTaBbT€ YpaBHEHUS JUCCOLMAIIMHU BEIIECTB (B BOBMOXKHBIX CIIydasix):

K3PO4, SiOg, A|2(SO4)3, FGC'Q.

3. CocTtaBbTe MOJICKYJISIPHBIC U HOHHBIC YPABHEHUS PEAKIIMI MEX Ty
BEILIECTBAMU:

Pb(OH); u HCI, Fe(OH)3 u HCI.

4, Ocy1iecTBUTE MPEBPAILICHUS. 3aUIINTE HA3BAHUS MOJTYYUBIINXCS BEIIECTB.

P —-P,05 — H3PO, — Cag(PO4)2

5. BeiBenute xuMuueckyro GopmMyIly KUCIOThI, €CJTM U3BECTHBI MAaCCOBBIE JI0H
XUMHUYECKUX 3JIEMEHTOB:

o(H) = 2,04%, o (S) = 32,65%, ©(0)=65,31%

2.2. 3ananus 1Jisl IPOMEKYTOUYHOM aTTecTauuu



[IpomexxyTounass atrectanus (nuddepeHIIMPOBaHHBIA 3a4eT) MPOBOAUTCS IIO
OKOHYaHMHM  WM3yYeHHUS  OO0meo0pa3oBaTEeIbHON  JUCIMIUIUHBI  «XHMHS).
(ITpenogaBarens MPOBOAMUT MPOBEPOUHYIO palbOTy, KOTOpas MpeJHa3HAuYeHa Il
MIPOMEXYTOUHOM aTTeCTallud, UTOTOBOM OIICHKM Y4eOHOIl MOATOTOBKH CTYJEHTOB,
3aBEPIUIMBIIUX OCBOEHHE 00111€00pa30BaTEIbHON JUCIUTIITUHBI « XUMUSD.

3amauelt MpOBENEHUST MPOBEPOUYHONM pPAOOTHI SBISAETCA ONPENEICHUE YPOBHS
YCBOGHHS cofepxaHus oOpa3oBaHHs MO 001eo0pa3oBaTebHON IUCIUILINHE
«XUMHS.

Bonpocs! k iudpepenumpoBanHoMy 3a4ery.

1. OCHOBHBIE MTOHATHUSA U 3aKOHBI XUMUHU.

2. Crpykrypa llepnoanaeckoi CUCTEMBI XUMUYECKUX 3J1eMeHTOB [[. 1.
Meneneesa.

3 Bubl XUMHYECKHX CBSI3EH.

4. Krnaccudukanus 1McriepCcHbIX CUCTEM.

9) Knaccuduxanus pacTBOpoB.

6. DnekTpoiuThueckas aucconuanus. [lonoxenus reopuu

3H€KTpOJ'IHTH‘ICCKOfI Jucconuranuu.

1. Kucnotsl, ux knaccudukaims u CBOMCTBA.
8. OcHoBanus, ux Kiaccudukaius 1 CBOMCTBA.
0. Conu, ux KiIaccu(puKanus u CBOMCTBA.

10. OKcupl, X Kaaccu(UKaIysa ¥ CBOMCTBA.

11.  Knaccuduxaius XUMUYECKUX PEaKIMil B HEOPTaHUIECKON XUMUH.

12. CKopOoCTh XUMHUUYECKHX PEAKITUH, €€ 3aBUCUMOCTh OT Pa3INIHBIX (PAKTOPOB.

13.  O6parumocTh XMUMHUYECKUX peakiuid. Xummuieckoe paBHoBecre. CriocoObl
CMEILIEHUS] XMMUYECKOro paBHOBecus. [IpuBecTr nmpumMepsl.

14. Xumuueckue peakiuu, uayiue ¢ 00pa3oBaHUEM 0CaJiKa, ra3a WIM BOJIBI.
[IpuBectu npuMepsl.

15.  TlonsTue o MeTayax, ux Kiaccuukanus, CnocoObl MOJTy4YEeHHUS.

16.  Xumuueckue CBOMCTBA METAILJIOB.

17.  Kopposzus metannos. CriocoObl 3alIUTH OT KOPPO3UH.



18.  Opranuueckas xumus. OpraHn4ecKre BEUIECTBA: CTPYKTYpHbIE (OPMYIIbI,
KJaccuukanus.

19.  Teopus ctpoeHus opranndeckux coeauHenuii A.M. bytiepona.

20.  Krnaccudukaius opraHM4ecKux BEIECTB.

21.  Knaccudukanus XMuMHYECKUX PEaKIIUi B OPraHuYeCKON XUMHUU.

22.  AjxaHbl: 00IIast XapaKTEPUCTUKA, TOMOJIOTHUECKHI Psifl, U30MEpHs,
HOMEHKJIATypa.

23.  XuMHYECKHE CBOMCTBA AJIKAHOB.

24.  AJkeHbI: 00IIast XapaKTEPUCTUKA, TOMOJIOTHUECKHH PsiJl, U30MEpHs,
HOMEHKJIaTypa.

25.  XuMHYECKHE CBOMCTBA AJIKEHOB.

26.  JlueHbI U KayqdyKH.

27.  AJKuHBIL: 00IIas XapaKTEPUCTUKA, TOMOJIOTHUECKUH PsiJl, U30MEpHs,
HOMEHKJIaTypa.

28.  XWMHUYECKHE CBOHCTBA AIKWHOB.

29.  Crouptsel: 001as XapaKTepUCTHKA, U30MEPHsl, HOMEHKIIATypa.

30. XuWMHYEeCKHe CBOWCTBA CITUPTOB.

31.  ®enHomn: obOmas XxapakTeprUCTHKA, B3aUMHOE BIIUSTHIE aTOMOB B MOJICKYJIC.

32.  Anpaerumpl: 001Ias XapaKTepHUCTHKA, XHMHUYECKUE CBOHCTBA.

33.  KapOoHOBBIE KHUCIOTHI: 00IIas XapaKTePUCTHUKA, TOMOJIOTUIECKUH Psif,
IPUMEHEHUE.

34.  XuMHYECKHE CBOMCTBA KApOOHOBBIX KHCIIOT HA MPUMEPE YKCYCHOM
KHUCIIOTHI.

35.  Kupsr: knaccudukaiys, npuMeHEHNE Ha OCHOBE CBOICTB.

36.  Mbuia, knaccudukanus, CiocoObl NOTYyYEHUS.

37.  YrueBoabl: KiaccuUKaIus,

38.  XuMHUecKue CBOWCTBA YIJIEBOJAOB Ha MPUMEPE TIIFOKO3HI.

39.  AmuHbI: K1accuduKkaius, HOMEHKIIATypa, IPUMEHECHHE.

40.  Benku: cTpykTypa, OMoNOru4yecKkue (PyHKIHH.

41.  IlBeTHBIC peakIuu OEIKOB.

42.  Ilonumepsl: 001Ias XapaKTEPUCTHKA, KJIacCU(pUKaIus, TIPUMEHEHHE.



43.  IlnactMaccel: 001asi XapakTepruCTUKa, Kilaccuukaus, OTaeIbHbIe

MMpCACTaBUTCIIM.

[Ipomexyrounas arrectanus (aupdepeHIIMPOBaHHBIA 3a4eT) MPOBOJUTCS TIO
OKOHYAaHWHM  M3YyYCHHS  00meoOpa3oBaTebHON  JUCHUIUIMHBI  «XHAMHUS.
(ITpenogaBarens MPOBOJUT MPOBEPOUYHYIO PadOTy, KOTOpas MpeIHa3HauyeHa s
MIPOMEKYTOUHOM aTTeCTallii, HTOTOBOW OLIEHKM YYEOHOW MOJATOTOBKH CTYAECHTOB,
3aBEPIIUBIINX OCBOCHHE 00IIEO00Pa30BATEIHPHON TUCITUTIIIMHBI « XUMUSD.

3amauelt MpOBEJEHUS MPOBEPOUYHON pabOTHI SBISIETCS OMNpENeNIeHuE YPOBHS
YCBOCHUS cojiepKaHusi oOpa3oBaHusl MO 0O0IIe00pa30BaTEIbHON JTUCIUIUIMHE
«XUMHA.

3. PeKOMeH)IyeMaﬂ JurepaTrypa 1 HHbI€ HCTOYHUKU

OcHoOBHbBbIE NeYaTHBIE H3JaHusdA

1. Xomuenko W.I'. O6mas xumus. Y4eOHUK - 2-€ U3M., UCHp. U Jom. - M.:
PUA «HoBas BomHaw, 2021. - 463 c.: mi., — ISBN 978-5-7864-0348-1
2. INabpuensa O.C. Xumust: y4eOHUK I CTYJI. YUpPEXKISHUU cpeid. mpod.

obpazoBanust / O. C. I'abpuensu, . I'. OctpoymoB. - 6-¢ u3m., crep. - M.:
Axanemus, 2020. - 272 c., ¢ uB. ui., — ISBN 976-5-4468-5991-7

3.2.2. OcHOBHBIE YJIEKTPOHHbIE U3IAHUS

1. Y4eOHnbIii OHTalH Kypc. XuMus 1jist mpodeccuii U CerualbHOCTEH TEXHUYECKOTO
npoduiisa: yuyeOHUK Mg CTyH. Yy4pexkaeHud cpen. mpod. obpaszoBanus / O.C.
Ia6puensa, W.I'. OctpoymoB. 2020. Pexxmm moctyma: https://www.academia-

moscow.ru/off-line/pdf/104117662f.pdf
2.YueOHblii omnaiiH kypc. Xumus 11 kmace // MoOwnbHOE 3JIEKTPOHHOE

o0OpazoBaHue: [caifT]. — 2022. - URL.:
https://educont.ru/courses/list/course/b05f68c8-d52a-4bb1-93d2-698f26104408
(mata oOpamienus: 21.03.2023). - Pexum gocTyma: Uit 3apeTHCTPHP.

OJIL30BATEJIEH.
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