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1. ITacmopT KOMILJIEKTAa KOHTPOJbHO-OLIEHOYHBIX CPEACTB

1.1 OO0mue nmoJ10:KeHUs

®oHn ouneHouHbix cpenactB (manee POC) mpenHazHayeHbl 11 KOHTPOJS U
OLICHKM 00pa3oBaTENbHBIX JOCTIXKCHHM OO0y4Yalolmuxcs, OCBOMBIIMX MPOTpaMMy
yaeOHou nuctumuinael OY .11 Xumusi.

®OC opueHTHpPOBaHBI Ha TMPOBEPKY YCBOCHHUSI CHUCTEMbl 3HAHWM, KOTOpas
paccMaTpuBaeTCs B KadyeCcTBE MHBAPUAHTHOIO Spa COJEpKaHUS JeUCTBYIOLIEH
MporpaMMbl 1O XWUMHM IS pead3allud  Y4YEOHBIX JUCIHUIUIMH 1O BBIOOpY U3
00s13aTeNIbHBIX MPEAMETHBIX 00ylacTeil 0a30BOr0 ypOBHS, BXOSIIUX B  IUKI
00111e00pa30BaTeNbHbBIX JUCIUIIINH CPETHETO 00IIeT0 00pa3oBaHus.

®OC npu3BaHbl 00eCreYMBaTh BO3MOKHOCTh AU((HEepeHINPOBAHHON OLIEHKU
y4eOHBIX JOCTHUXKEHUN CTYACHTOB. B 9THUX IeisX NpoBEepKa YCBOCHHS OCHOBHBIX
AJIEMEHTOB COJICPXAHUS Kypca XMMHUH OCYLIECTBIISIETCS HA TPEX YPOBHSX CIIOXKHOCTH:
0a30BOM, TOBBIIIEHHOM W BBICOKOM. YUeOHBI MaTepual, Ha OCHOBE KOTOPOIro
CTpOSATCS  3aJaHus, OTOMpaeTcs 1O  NPU3HAKY  €ro  3HAYMMOCTH  JUJIS
00111600pa30BaTEIbHOM MOJTOTOBKHU IO CIIEIHATIBHOCTSIM.

BrinmonHenne 3amaHuii  mpeAycMaTpUBaeT OCYIIECTBICHHE ONPEIEIICHHBIX
JENUCTBUMN, HAITPUMED: BBISABIATH KiacCU(PUKAIMOHHBIC MPU3HAKU BEIIECTB M PEAKITUH;
OTNpPENENATh CTENEeHb OKHUCJICHUS XHUMHUYECKMX JJIEMEHTOB Mo (opMysiaM HUX
COCIMHEHUI; OOBSACHATH CYITHOCTh TOTO WM WHOTO IMPOIECCa, B3AMMOCBSI3H COCTAaBa,
CTPOCHHSI M CBOMCTB BEIIECTB. YMEHHE OCYIIECTBIISIThH pa3HOOOpa3HbIC ACHCTBUS MPHU
BBITIOJTHEHUH pabOThl pacCMaTPUBAETCS B KAUECTBE MOKa3aTessl YCBOSCHUS M3YYEHHOTO
MaTepuaia ¢ HeoOX0IUMOM MTyOMHON MOHUMAaHUSI.

®OC BkmoyaloT B ceOs KOHTPOJbHBIE MaTepuanbl [JIsl  IPOBEACHUS
OMNEPAaTUBHOIO (MOYPOYHOr0) W MTOTOBOTO KOHTPOJSL MO 3aBEPIICHUI0 H3Y4YCHUS
JTUCITUTUTAHBI.

DOC npeononazarom ciedyrwouiue opmol KOHMPOJA:

- cobeceoBanue,

- TCCTUPOBAHUC,



- KOHTPOJIbHBIE, CAMOCTOSATEILHBIE pa0OTHI,

- muddepeHIIMPOBaHHBIN 3a4eT,

- IPaKTUYECKHE, TaOopaTOpHbIE padOTHI,

- pellIEHHE TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX 3aa4 MO BOIPOCaM Kypca
XUMUH,

- HCTI0JIb30BaHNE KOMITBIOTEPHBIX TEXHOJIOTUH I 00pabOTKU U IIepeiayn
XUMUYIECKON HHPOPMAIINH U €€ TIPEACTABICHHSI B pa3IMUHbIX (popmax,

- COOOIIIEHUs1, TBOPUECKHUE, UCCIIEIOBATEIBCKUE PAOOTHI.

NtoroBoit popMoi KOHTPOJIS MO 3aBEPUICHUIO U3YUYCHUS TUCIUILIUHBI, SBIISIETCS
arrectausi B (opme IUPPEpPEHIIMPOBAHHOIO 3a4eTa B 2-OM CEMECTpe (COIIACHO
y4eOHOTO TJIaHa).

DOC npedycmampuesaem cieoyoujue 6U0bl KOHMPOJiA:

- YCTHBIN OIIPOC;

- MUCbMEHHBIC PabOTHI;

- KOHTPOJIb C TOMONIBI0O TEXHUYECKHX CPEICTB M HMH(POPMAIMOHHBIX CUCTEM
(ITnardpopma Zoom mjii TPOBEACHUS OHJAMH-3aHATHH W BHICO-KOH(EPEHITHIA.

[OnekTponnblii  pecypc]. Pexum  goctyma:  https://zoom.us/;  DnekTpoHHas

nHpopMarmoHHO-00pa3oBaTenbHas cpena Ha riargopme Moodle. [DmekTpOHHBIN
pecypc].)
®OC pazpaboTaHbl HA OCHOBaHUU:
- denepanbHOr0 KOMIIOHEHTA FOCYAapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHIapTa
cpeaHero ooiiero oopaszoBanus (nmpuka3 MunoopHayku P® ot 17.05.2012 Ne413);
- Paboueii nporpammel no auctuumuinHe OY /1. 11 Xumusi.
B pamkax mnporpamMMbl y4eOHOW IUCHUIUIMHBI TUIAHUPYETCS OCBOCHHE

O6y‘laIOH.II/IMI/IC$I CICAYIOIIUX PE3YJIbTATOB!

JIMYHOCTHBIE: MertanpeamerHsbie: IIpeaMeTHBbIE:
JI.1.Poccuiickyro M.1. VYmenue | I1.1.
IPaXX JaHCKYO CaMOCTOSITEIILHO CdopmupoBaHHOCTH
WICHTUYHOCTD, OIpeNENATh uenu | TPCACTABICHAN O MCCTC
XMMHU B COBPEMEHHOMU
NaTPUOTU3M, YBAXKEHUE K | AEATEIbHOCTU 17} .
HAay4YHOU KapTHHE MHUPA;
CBOEMY HapoJy, YyBCTBa | COCTaBIISTh TUIAHBL | | o e POJTH XUMHH


https://zoom.us/

OTBETCTBEHHOCTH  MEpeN
Poaunoii, ropmoctu 3a
CBOM Kpail, cBorO Poauny,
MpOUIIOE W HACTOSIIIEE
MHOTOHAIMOHAJIBHOTO
Hapoaa Poccun, yBaxeHue
roCy1apCTBEHHBIX
cCUMBOJIOB  (rep0O, duar,

TUMH);

JL.2. I'paxxnaHckyto
MO3UIIUIO KaK aKTUBHOTO U
OTBETCTBEHHOTO YieHa
pPOCCHUIHCKOTO  OOIIEeCTBa,
OCO3HAIOIIETO CBOM

KOHCTUTYHOMOHHBIC IIpaBa

u 0053aHHOCTH,
YBAXAIOMIETO 3aKOH W
MIPaBOMOPSIOK,
00Jaaronero 4yBCTBOM
COOCTBEHHOT'O
JIOCTOMHCTBA, OCO3HAHHO
MPUHUMAFOIIIETO
TPaJIUIINOHHBIC
HaIlMOHAJIbHBIE u
00IIICYCIIOBEUCCKHUE
I'YMaHHCTHUYCCKHE "
JEMOKpaTHIECCKUE
I[EHHOCTH;

J1.3. ['0TOBHOCTH K
CIIY’KEHMIO OreuecTny,
€ro 3aIluTe;

JI.4.®opMHUPOBAHHOCTD

MUPOBO33pPEHUS,
COOTBETCTBYIOLLETO

COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HayKH u

OOIIIECTBEHHON MPaKTUKH,

JIESITEIbHOCTH;
CaMOCTOSTEIBHO
OCYILIECTRIISITH,
KOHTPOJIUPOBATh 51
KOPPEKTUPOBATh
JIeSITEIbHOCTD;
HCIIOJIb30BATh BCE
BO3MOJKHBIE€ PECYPCHI JJIsI
JIOCTHKCHUS
IIOCTABJICHHBIX IIeJIEd U
pean3anuu IUIAHOB
NeATEIIbHOCTH; BHIOUPATh
yCHEUIHbIE CTpaTeru B

Pa3JINYHBIX CUTYALHAX,

M.2.
MPOAYKTUBHO OOIIATHCS
U B3aMMOJICHCTBOBAaTh B
IpOoLIECCe
JIeSITEIILHOCTH,

YMenue

COBMECTHOM

YUYUTBIBATb

JIPYTUX
JIeSITCIIbHOCTH,

MTO3ULIAN
YYaCTHUKOB

3¢ pexTuBHO pa3pemaTh
KOH(DJIUKTBI;

M.3.
HaBbIKaMU

Bnanenue

M03HABATEILHOM,
y4eOHO-
HCCJIE0BATEIbCKOM 5
MIPOEKTHOM
JeSITCILHOCTH,
HaBBIKAMU  pa3pelieHusl
npo0JieM; CIIOCOOHOCTh U

TrOTOBHOCTh K
CaMOCTOSITEIIbBHOMY
MTOUCKY METOJI0B

pEeUICHUA TIPAKTUICCKUX

3aja4, IMPUMCHCHHUIO

B dhopMupoBaHUM

Kpyro3opa u
(GhyHKITMOHATBLHOMN

I'PaMOTHOCTH  YeJIOBEKa
TUTST pelIeHus

IMPAKTUYCCKUX 3aJa4.

I1.2. Bnaneunue
OCHOBOITOJIararoMMHU
XUMHYECKUMH
MOHSTUAMH, TEOPUIMH,
3aKOHAMH U
3aKOHOMEPHOCTSIMU;
YBEPEHHOE TMOJIb30BAHUE
XUMHUYECKOU
TEPMUHOJIOTUEN 151
CHUMBOJIMKOM.

I1.3. Bnanenue
OCHOBHBIMH  METOAaMU
HAy4IHOTO ITO3HAHMUS,
HCITOJTB3yEeMBIMH B
XAMHH: HaOJIOJICHUEM,
OTIMCaHUEM,
U3MEPCHUEM,
AKCTIICPUMEHTOM; YMEHHUE
00pabaThIBaTh,
OOBSICHATH  pPe3yJbTaThl
MIPOBEJICHHBIX OIBITOB U
JieNaTh BEIBO/IBI;
TOTOBHOCTh u
CIIOCOOHOCTh MPUMEHATH
METOABl TIO3HAHUS TIPH
PEIICHUN TIPAKTUICCKUX
3aj1ad.

I1.4.
CdopmMupoBaHHOCTH
YMEHUS JaBaTh

KOJIMYCCTBCHHBIC OLICHKHA
N IIPOU3BOJAUTL PaCUCThI

10 XUMHYSCKUM
dbopmynam u
YpaBHEHHUSIM.

IL.5. Bnanenne




OCHOBAaHHOI'O0 Ha [HaJIOre
KYJIBTYD, a TaKXKe
Pa3INYHBIX bopm
0O0IIECTBEHHOTO

CO3HAaHU, OCO3HaHHE
CBOETO MecCTa B

ITOJMKYJIBTYPHOM MUDE;

JI.5.ChopmMupoBaHHOCTH

OCHOB CaMOpPa3BUTHS U
CaMOBOCIIUTAHUS B
COOTBETCTBUH c
00I1I€YEIIOBEUECKUMHU

LIEHHOCTAMU M HJealaMu
IPaXKJAHCKOrO OOIIECTBA;

TOTOBHOCTH "
CIIOCOOHOCTH K
CaMOCTOSTEIbHOM,
TBOPUYECKOU 51
OTBETCTBEHHOM
JESATEIbHOCTH;

JL.6. TonepantHoe

CO3HAHUC M IIOBCICHHC B

MOJMKYJIBTYPHOM — MHUpE,
TOTOBHOCTD 51
CIIOCOOHOCThH BECTH
JIAAJIOT c JIPYTUMU

JIIOAbMU, TOCTUTaTh B HEM
B3aMMOIIOHUMAaHMUS,
HAXOAUTh OOIIHE LEIA U
COTPYOHUYATH JUISI  HX
JIOCTHIKEHUS,
CIIOCOOHOCThH
MIPOTHBOCTOSTH
HJICOJIOTUH  DKCTPEMU3MA,
HAIlMOHAIN3MA,
kceHodoouwu,
JTUCKPUMHHAIIAN §(0)

COIIMAaJIbHBIM,

Pa3JIMYHbBIX METOJIOB
IIO3HAHMS,

M.4. TotoBHOCTP |
CIIOCOOHOCTH K
CaMOCTOSATEIbHOU
uH(pOpMaIMoOHHO-

MO3HAaBaTEJILHOU
JIEATEIILHOCTH, BIIAJICHUC

HaBBIKAMH  TIOJTYYCHUS
HE0OX0IUMOM
uHbopMaIuu u3

CJIOBapeil pas3HbIX THIIOB,
yMEHHUE
OpPUEHTHPOBATHCS B
Pa3IMYHBIX HCTOYHHKAX
uH(popmanuu,
KPUTHUYECKH OLIEHUBAThH U
UHTEPIIPETUPOBATD
uH(pOopMaIuIo,
HOJTy4aeMyo u3

Pa3INIHBIX HCTOYHUKOB,

M.S. Ymenune
UCIIOJIB30BaTh CPENICTBA
MH()OPMAITMOHHBIX 151
KOMMYHUKAIIMOHHBIX

TEXHOJIOTUH  (nmanmee -
UKT) B

KOI'HUTHUBHBIX,

peILIeHUN

KOMMYHHKATHBHBIX u
OpraHU3alMOHHBIX 3a]1a4
c COOJIFOIEHUEM
TpeOoBaHUM
OPrOHOMHUKH,  TEXHHUKH
0e30I1aCHOCTH, THUTHEHHI,
pecypcocOepekeHus,
MPABOBBIX M ATHUYCCKHX
HOPM, HOPM
uH()OpMaIIMOHHOM

IMpaBUJIaMHU TCXHHUKHU
0e301acHOCTH IIpu
HUCIIOJIb30BaHHUHN

XUMHWYCCKHUX BCIICCTB.

I1.6.

CdopMupoBaHHOCTH
COOCTBEHHOH  ITO3UIIMU
1o OTHOIIICHUIO K
XUMHYECKOMN
nHpopmaruu,

IIOJIy4Ya€MOU W3 Pa3HBIX
VMCTOYHUKOB.




PEUTUO3HBIM, PACOBBIM,
HAIMOHATbHBIM
npu3HakaM W JpYruM

HETaTUBHBIM COLIMAJIbHBIM

SIBJICHHSIM;
JLT. Hagpiku
COTPYHHYECTBA co
CBEPCTHUKAMH,  JCTHhMU
MJIAJIIIETO BO3pacTa,
B3POCIIBIMU B
00pa3oBaTeIbLHOM,

OOIIIECTBEHHO IIOJIC3HOM,
y4eOHO-
HCCIIE0BATEIILCKOM,

JPyTuX
BUAaX JCATCIBbHOCTH,

MPOEKTHOM U

JL.8.
CO3HAHUE U IOBEJCHUE Ha

HpascTBeHHOE

OCHOBE YCBOCHHMS
0011IeUeI0BEUeCKUX
IIEHHOCTEM;

J1.9. I'oToBHOCTH u
CITIOCOOHOCTH K
oOpa3oBaHHIO, B  TOM
qucjae camMooO0pa30BaHUIO,
Ha TPOTSHKEHHM  BCEU
JKU3HH, CO3HATEIIBHOE
OTHOIIICHUC K
HEIPEPHIBHOMY
00pa30BaHUIO Kak
YCIIOBHIO yCIELIHON
poheCCHOHAIBHOM u
0O0IIIECTBEHHOU
NEATEIIbHOCTH,

JI.10. DCTETUYECKOE
OTHOIIEHUE K MUY,

BKJIIO4Yas O9CTCTHUKY 6I>ITa,

0e30MacHOCTH;

M.6.
onpeneNsaTh Ha3HAYCHUE
U (QYHKIIUU pa3TUYHBIX
COIMAIbHBIX

YMenue

HHCTHUTYTOB,

M.7.
CaMOCTOSTEIIbHO

YMenune

OLICHUBATh U MPUHUMATH
pelieHus,
ONPEAETSAIONINE
CTpPATETUI0 MOBEACHUS, C
YYETOM TPAXKIAHCKUX M
HPABCTBEHHBIX
IICHHOCTEH;

M.8. Bnanenue
SI3BIKOBBIMHM ~ CPEICTBAMU
- YMEHHUE SICHO, JIOTUYHO
U TOYHO H3JIaraTb CBOIO

TOYKY 3peHusl,
HCIIOJIH30BaTh
aJICKBAaTHBIC  SI3LIKOBBIC
CpEJICTBa;

M.9. Bnanenue
HaBBIKAMH
IMO3HaBaTECIbHOM
pediexcun Kak
OCO3HAHHUA
COBEPIIAEMBIX JICUCTBUMN
" MBICTUTEIIBLHBIX
MPOLIECCOB, UX
pe3yJIbTAaTOB u
OCHOBAaHUI, TpaHMIL
CBOETO 3HAHHUS 51
HE3HaHMUS, HOBBIX
MMO3HABATEIBHBIX 3a7a4 U




Hay4YHOI'0 1 TCXHHUYCCKOI'O

TBOpPYECTBA, cropTa,
0O0IIIECTBEHHBIX
OTHOIIICHU;
JL.11.ITpunsitue u

peanu3aiuilo  IEHHOCTEH
310pOBOTO U 0€30MacHOTO

oOpaza KU3HHU,
MOTPEOHOCTH B
bu3nIeCcKOM
CaMOCOBEPIIIEHCTBOBAHUH,
3aHATHUIX CIIOPTHUBHO-
03JI0POBUTEIILHOM
TESTETHHOCTHIO,
HETPUATHE BPETHBIX
MIPUBBIYCK: KypeHHUs,

YHOTPEOIEHHST  aJIKOT OIS,

HapKOTHKOB;
JLL12. bepexnoe,
OTBETCTBEHHOE u
KOMIIETEHTHOE

OTHOIIICHHE K
buznIecKoMy U
MICUXOJIOTUIECKOMY
3/I0POBBIO, KaK

COOCTBEHHOMY, TaK U
IPYTUX JIIOJCH, YMEHUE
OKa3bIBaTh EPBYIO
MTOMOIIIb;

JI.13. Oco3HaHHBII BHIOOD
Oynymerr mpodeccuun u
BO3MOKHOCTEN

peanu3aiuu COOCTBEHHBIX

KU3HCHHBIX TJIAHOB;
OTHOIICHUE K
npodeccuoHaIbHON

ACATCIIBHOCTU KaK

CpE€aACTB UX JOCTHIKCHUS.




BO3MOXXHOCTH Y4YacTHS B
pEIICHUH JAYHBIX,
OOIIIECTBEHHBIX,
roCyJapCTBEHHBIX,
00IIeHaIMOHAJILHBIX
npo0JieM;

JI.14. ChopmMupoBaHHOCTD
3KOJIOTUYECKOTO
MBIIUICHUS, TOHUMaHUSA
BIIASIHUS COLMAJIBHO-
AKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MNPUPOJTHON U COLUATBHOU
cpensl; npuoOpeTeHHE
OTIbITa DKOJIOTO-
HaIpaBJICHHON
NEATENbHOCTH;

JI.15. OTBETCTBEHHOE
OTHONIICHUE K CO3JIaHHIO
CEMbBHU Ha OCHOBE
OCO3HAaHHOI'O  NIPUHSATHSA
LICHHOCTEH CEMEHHOM
JKU3HHU.

B pamkax mporpamMmbl yueOHOM AMCHMIUIMHBI pPeaM3yeTcs MporpaMma
BOCITUTaHWs, HaMpaBlieHHas Ha (GOPMHUPOBAHUE CIIEAYIOUIUX JTUYHOCTHBIX PE3yJIbTaTOB
(AecKkpunTEepOB):

JIP 2 IIposBAsOmMI aKTUBHYIO TPAXKIAHCKYI0 MO3WLHIO, JEMOHCTPUPYIOLINN
[IPUBEPKEHHOCTD IIPUHIIUIIAM YECTHOCTH, IMOPAILOYHOCTHU, OTKPBITOCTH, SKOHOMUYECKHU
AKTUBHBIM M YYaCTBYIOLIMMN B CTYJACHYECKOM U TEPPUTOPUATILHOM CaMOYIIPABJICHUU, B
TOM YHCII€ Ha YCJIOBHUSX JTIOOpOBOJIbYUECTBA, MPOJYKTUBHO B3aMMOJEUCTBYIOIIUNA U
YYACTBYIOIIMH B I€SITEIbHOCTU OOLIECTBEHHBIX OpraHu3aliil.

JIP 4 IIposBisitoninii 1 AEMOHCTPUPYIOIIMI YBAXKEHHUE K JIOISM TPY/a, OCO3HAIOIINN
IIEHHOCTh COOCTBEHHOTO Tpynaa. Ctpemsimuiics K (GOPMHPOBAHUIO B CETEBOUM cpelie
JUYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIEA».



JIP 16 IlpuoOpereHue 0Oy4arOUMMHUCA COLMAIBHO 3HAYMMBIX 3HAHUW O MpaBHIIAX
BEJICHUSI DKOJIOTMUECKOro o0paza >KM3HM O HOpMax U TPAAUIUSAX TPYIOBOU
NESTEIPHOCTH YEJOBEKa O HOpMax M TpaJuLMAX T[OBEJEHUS 4YeJoBeKa B
MHOTOHAIIMOHAIIBHOM, MHOTOKYJIbTYPHOM OOIIECTBE.

JIP 23 Tlonyuyenue oOy4arouuMucs BO3MOKHOCTH CaMOPACKPBITUS U CaMOpealIn3alus
JUYHOCTH.

JIP 30 OcymiecTBIsIIONIMIA TOUCK W HCIOIb30BaHUE MH(OpMAILMK, HEOOXOIUMOM s
3¢ ()EKTUBHOTO BBITOJHEHUS PA3IUYHBIX 3a7a4, MPO(EeCCHOHATHLHOTO W JTUYHOCTHOTO
pa3BUTHA.



2. PGSyJILTaTLI OCBOCHMA NUCHUIIJIUHBI, MOAJCKAINUE ITPOBEPKE

O0béM BpemeHu,

. Bua u Ne
OTBEJEHHBIX HA
Homepa pa3snenos 3alaHus 1JIA
Pe3yabrarbl 00yueHust . H3yYeHHUe
OcHOBHBIE MOKA3aTeJIH (TeM) mo paﬁoqen TEMATHYECKOI 0
(ocBOEHHBIE YMeHHS, YCBOCHHbIE OLEHKH Pe3yJILTATOR (maxcumanvnan U HTOLOBOLO
3nanust) / KomnereHnuuu pesy nporpamme Hazpy3Ka)
KOHTPOJISA
4acel %
Onpenensier: pOJIb
DKCIEPUMEHTa WU TEOPUU B
XMWY,
OxapaKkTepHu30BBIBACT:
Hay4YHbIE METOJIbl TO3HAHUS
BEIIECTB U XUMHUYECKHUX
SIBJICHUH,
[IpoBoguT: MOoaenmpoBaHue
JI.1.-J1.5 XUMHYECKHUX MPOLIECCOB, T3: 1.1-1.7
M.1.,M.4., M.6. CaMOCTOSITSIIbHBIN MMOMCK 0
. Brenenue 2 2,6% [13:1.1-1.7
II.1. XUMUYECKON HH(OpManuu c s
JIP 2,4 VICIIOJIB30BAHMEM  PA3JIMYHBIX

VUCTOYHUKOB (HayyHo-
MOMYJISIPHBIX U3/IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HNurepuera);
UCIIOJIBb3YET  KOMIIBIOTEPHBIC
TEXHOJIOTUU NI 00pabOTKU U
reperavyu XAMUYECKOU

uHbOopMaIuu u ee




IMPpCACTABJICHUSA B Pa3JIMYHBIX

dbopmax;

CormocTaBisieT HM3y4YEHHbIN
MaTepual co CBOCH
npo¢heCCUOHATBFHON
TS TEIbHOCTHIO;

Pemaer: pacuernsie 3amaun
Mo XUMHUYECKUM (opmyrnam u
yYpaBHEHUSIM;

Hcnons3yer
NpUOOpPETEHHbIE 3HAHMS U
YMEHHS B  NPAKTUYECKOU
NEeATEIbHOCTH 17}
NOBCEHEBHOM KU3HU.

JI.1., J1.2, J1.4-J1.14.
M.1.-M.9
I1.1.- 1.4, I1.6.

JIP 4,16,23,30

HasbiBaer, usyuenHele
BEILIECTBA 110 TPUBUAIIBHOU
VI MEXKIYHAPOIHOMN

HOMEHKJIaTypE;

OnpenensieT: BaJICHTHOCTH
51 CTEIECHD OKHCJICHHUS
XAMHYECKHX DJIEMEHTOB, THII
XUMHUYECKOUN CBSI3U B

COCMHECHUAX, 3apsiJi HOHAa,
XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHWYECKUX U
OPraHUYECKUX  COCIUHCHUU,
OKUCJIUTEIb u
BOCCTAHOBHTEIIb,

MIPUHA/JIC)KHOCTh BEIIECTB K

Paznen 1.
OOmias u
HEOpraHuJecKas
XAMUS

42

53,8%

T3:1.1-1.7

[13:1.1-1.7

[ [pakTHueckue
paboThr Nol-Ne2
JTaGopaTopHbie
paboThl Nol-Ned
KonTposibHas
pabota




pa3HbIM KjaccaM
HEOPraHUYECKUX COCIMHEHMUI;
OxapaxkTepu30BbIBACT:
3JIEMEHTHl MaJlblX TIEPUOJOB
I10 UX  TIOJIOKCHHUIO B
[Tepnoanueckon CUCTEME
1. Mengeneea; ooOmue
XUMHUYECKUE CBOMCTBA
METaJlJIOB, HEMETaJlJIOB,
OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COCIUHEHHUI;
CTPOEHHE H  XUMHYECKHUE
CBOMCTBaA M3YUYECHHBIX
HEOPTraHUYECKUX COCTUHEHUM;
OOBsCHSIET: 3aBHCHUMOCTD
CBOMCTB BECIIECTB OT HUX
cocTaBa M CTPOCHUS, ITIPUPOTY
XUMHUYECKON CBsI3U (MOHHOM
KOBAJICHTHOM, METaJJINYECKOU
U BOJOPOJHOM), 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOMN
peakunun u MTOJI0KEHHE
XMMHUYECKOTO PAaBHOBECUS OT
pazIuyHbIX (PaKTOPOB;
BrinonHser XuMHUYECKUH
SKCIIEPUMEHT: 1 (0)
pPaClO3HABAHUIO BAXKHEWIIINX
HEOPTraHWYECKUX COCTUHEHUM;
[IpoBoaur:
CaMOCTOSITEIIbHBIN MOKCK




XUMUYECKON HuH(OpManuu ¢
UCIIOJIb30BAaHUEM  PaA3IIMYHBIX

UCTOYHUKOB (Hay4HoO-
MOMYJISIPHBIX U3JIaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB WNurepHera);

HCIIOJB3YET  KOMIIBIOTEPHBIE
TEXHOJIOTHH 1711 00paboTKU U

rnepegayu XUMHYECKOUN
uH(popmanuu 151 ee
MPEJCTABIICHUSI B Pa3JIMUHBIX
dopmax;

ComnocTtaBisieT W3y4YEHHbIN
Marepuain co CBOEM
npodeccuoHalIbHON
NEATEIIbHOCTBIO;

Pemraer: pacuerHbie 3amaumn
0 XUMUYECKUM (popmyiiaM u
YPaBHEHUSIM;

Hcnons3yer
OpUOOpPETeHHbIE 3HAHHUS U
YMEHHSI B  NPAKTUYECKOU
NEATEIBHOCTH u
MMOBCEIHECBHOM KU3HU.

HaseiBaer, nsyuennsie
BEILIECTBA IO TPUBUAIIBHOU
VI MEXKIYHAPOIHOMN
HOMEHKJIATYPE;

Onpenensier: BaJlGHTHOCTb

Pa3nen 2.
Oprannueckas
XUMUS
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43, 6%

13:2.1-2.4

[13: 2.1-2.4

[ [pakTHueckue
paboThl No3-Ned
JTaGopaTopHbie




JI.1., J1.2, J1.4-J1.14.

M.1.- M.9
I.1.-11.6
JIP 4,16,23,30

)51 CTCIICHDb OKHUCJICHUA
XUMHUYCCKHUX JJICMCHTOB, THII
XUMHUYECKOM CBsi3U B

COCOIMHCHUAX, 3apsad HOHA,
XapaKTCp CpCabl B BOJHBIX

pacTBopax OpraHUYeCKUX
COCIUHCHMH,
MPUHAAJIEKHOCTh BEUIECTB K
pa3HbIM KJIaccam
OPTaHUYECKUX COCTUHEHUI;
OxapakTepHu30BbIBACT:

XUMUYEC-KUE CBOMCTBA
OCHOBHBIX KJIACCOB

OPTaHUYECKUX  COCIMHEHUM;
CTPOEHHE U  XUMHYECKUE
CBOMCTBA M3YUYEHHBIX
OPraHUYECKUX COCIUHCHUN;
BreimonHser XuMUYECKHM
JKCIIEPUMEHT: o
pacno3HABAHUIO BAKHEHIINX
OPTaHUYECKUX COCTUHEHUI;
[IpoBoguT:
CaMOCTOSITETIbHBIN TIOUCK
XUMUYECKON uHpopManuu ¢
VICTIOJIb30BAHUEM  PA3JIMYHBIX

VCTOYHUKOB (Hay4Ho-
NOMYJISIPHBIX U3JIaHNH,
KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HNurepuera);

HCTIOJIB3YCT KOMIIBIOTCPHBIC

pPaboThI Neb-
Noll

Jluddepeniupo
BAaHHBIN 3a4YET




TEXHOJIOTUU JIJIsi 00pabOTKU U
nepeaavn XUMHYECKOM
uHpopMaru u ee
NPEJICTABICHUS B Pa3IMYHBIX
dbopmax;

ConocTaBisieT HM3y4eHHbBIN
MaTepua Cco CBOEHU
podeCCHOHATTEHOM
TEeATEITHLHOCTHIO;

Pemaer: pacuerHsie 3amaun
0 XUMHYECKHM (GopMyliaM U
ypaBHEHUSIM.




3. Teoperuueckue 3aaanus (T3)

3.1 Tekcr 3apauuii:

Ne
TeMbI
(T3)

Bomnpocsl

1.1

[lepeuniciiuTe OCHOBHBIE MOHSATUS XUMUHU.

Kak otnnuuth (puzndeckoe siBICHHE OT XUMHUYECKOTO?

HazoBute Tunsl xumudeckux Gopmyi. [IpuBenure npumepsl.

Kakue xumuueckue SBJICHHS JieKaT B OCHOBE TEXHOJIOTMYECKUX
orepanuii Ha IPEeANPUATUIX KEeJIE3HOIOPOKHOTO TpaHCcopTa?

el NS

1.2

1. CdopmynupyiiTe OCHOBHBIE KOJHMYECTBCHHBIC 3aKOHBI XHMHH U
OOBACHUTE HX C TOYKH 3PEHHSI AaTOMHO-MOJIEKYJISIPHOTO CTPOEHUSI.

2. B yem otnmumne GopMyIMpOBKY MEPUOINYECKOrO 3aKoHa, JanHou /1. W.
MenneneeBbIM, OT COBPEMEHHOM (hOPMYITUPOBKHU?

3. Kakue cBolcTBa XUMHUYECKHUX 3JIEMEHTOB U3MEHSIOTCS IEPUOTHYECKH ?

4. TlokaxuTe Ha NpPUMEPE CBOWCTB IIECJIOYHBIX METAUIOB M TaJOTCHOB
3aKOHOMEPHOE U3MEHEHNE UX CBOWCTB.

5. TlpoBeaute 0030p CTpyKTyphl Ileprogudeckoil CHCTEMBl XUMHUYECKHX
JJIEMEHTOB.

6. Ilokaxxute B IEPUOTUYECKON CUCTEME NIEPUOIBI XUMUUECKUX JJIEMEHTOB
U 00BbsICHUTE (PU3HUECKUN CMBICT IIEPUO/IA.

7. IlokaxxuTte B NEPUOANYECKON CUCTEME IPYIIBI XUMUUECKHUX JJIEMEHTOB U
OoOBsicHUTE (U3MYECKUN CMBICI JENEHUs BJIEMEHTOB Ha TpyHnnbl U

MOITPYIIIIBL.
. UeM xapakrepu3yroTcs S-, P-, d- u f-anemMeHThI?

1.3

8

1. ChopmynupyiiTe onpeaeeHne MOHATUS «aTOM.

2. W3 xakux 4acTHI[ COCTOUT aToM?

3. ChopmynupyiiTe onpeneacHue MOHITHS «OpPOUTAIIb.

4. CKOJIBKO MPOCTPAHCTBEHHBIX OpPUEHTAIMM BO3MOXHO Ui S- U -
3IEKTPOHOB?

5. Kakumu mnapameTpamMu XapakTepU3yeTcs COCTOSHUE JJIEKTpOHAa B
aTome?

6. Kak onpenenuts MakCMMaibHOE YHCIIO AJIEKTPOHOB Ha KaKJIOM YpOBHE

aToma?

Cdopmynupyiite onpeesieHue MOHATUSL «XUMHUUYECKAas CBA3bY.

8. OxapakTepusyiTe KOBaJEHTHYIO CBs3b. Kakue BHUIbI KOBaJECHTHOMU
CBsA3U BaM u3BecTHHI? [IpuBenuTe npumepsl.

9. CdopmynupyiiTe onpeaeneHne NOHATUS «3JIEKTPOOTPULIATETLHOCTD.

10. Oxapakrepusyiite - 1 6-cBsi3u. [IpuBeuTE MpPUMEpHI.

11. OOpsacHUTE MeXaHNU3M 00pa30BaHUs IOHOPHO-AKIICTITOPHOM CBS3H.

12. Kakue coenuHeHus Ha3bIBalOTCs  KoMiuwiekcHbIMU?  [IpuBenute
MIPUMEDPBL.

13. Ykaxxure 007aCTH TPUMEHEHUS KOMIUIEKCHBIX COCIWHEHU Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

~




14. KakoBa xapakTepucTUKa HOHHOU CBS3H?

15. Kakue coemuHeHUs OTHOCITCS K HOHHBIM? [IprBenuTe mpuMepsl.

16. Kak Oymer wu3MeEHSATCS CIIOCOOHOCTh JJIEMEHTOB K 0Opa30BaHUIO
METAITMYECKOHN CBS3U?

17. OxapakTepusyiite O0COOEHHOCTH BOJOPOJHOM CBSI3U, €€ BIMSHHE Ha
CBOWCTBA BEIIECTB.

18. HazoBute arperatHbie cOCTOSIHUA BeecTB. [IpuBeauTe npumepsl.

19. Uem oTnnuatorcs aMop(HbIE BEIIeCTBA OT KPUCTAIIIIOB?

20. Ha KOHKpETHBIX MpUMEpax MOKAKUTE 3aBUCUMOCTb CBOMCTB BEIECTB
OT THIMA KPUCTALIMYECKHX pPEIIeTOK. YKaXuTe o00lacTh Uux
MCIOJIb30BaHus B IPO(ECCHOHATIBHON ACSITEIbHOCTH.

1.4

1. ChopmynupyiiTe onpeacieHue MOHATHH «PaCTBOP», «PACTBOPUTEIbY.

2. Tlepeunciute U3BECTHBIC BaM BHJIBI PACTBOPOB.

3. Uro moka3bIBaeT paCTBOPUMOCTH BelecTBa?

4, ChopmynupylTe  OmNpenesiCcHHEe  TOHATHUS  «TeIIoBoM  3ddekT
PaCTBOPEHHUS.

5. Chopmynupyiite onpeiesieHue MOHITHS «KOHIIEHTPALIUS pacTBOPAY.

6. IlepeuncinTe OCHOBHBIE  CHOCOOBI  BBIPQKEHHS  KOHIIEHTpAIlUU

pacTBOPOB.

/. Kakue BellecTBa Ha3bIBAIOTCS JJICKTPOJUTAMU U HEIJIEKTPOJIUTAMU?
[IpuBenuTe NpUMEpHI.

8. ChopmynupyiliTe  OmpeneneHue  TMOHATHA  <«OJIEKTPOJUTHYECKAS
JTUCCOLIHAITUS.

9. ChopmynupyiTe OCHOBHBIE TOJIOKCHHS TEOPUH DIICKTPOJUTHYECKON
JTUCCOLIAALIH.

10. ITpuBeauTe npuUMeEphl AUCCOIMAIIMM PACTBOPOB CUJIBHBIX U CIIA0BIX
AIEKTPOJIUTOB.

11.Yto mnoka3biBaeT CTENEHb SJIEKTPOJUTUYECKOW JUCCOLUAINU, U OT
KakuX (akTOpoB OHA 3aBUCHUT?

12. Yto 03Ha4YaeT MOHHOE MPOU3BEICHUE BOJIBI?

13. KakoBa oOkpacka WHIAMKATOPOB — JakMmyca, ¢eHondTaienna,
METHJIOBOTO OPAaHKEBOI'0: a) B KUCIION cpefie; 0) B IIEI0YHOM cpene; B)
HEUTpaIbHOU cpene?

14. Yro Takoe BOJOPOAHBIM TMOKazarenb? KakoBO €ro mnpakTHUeCKOe
3HaYeHue?

15. B kakux npoiieccax Ha IPEaNPUATUAX KEIE3HOTOPOKHOTO TpaHCIIOpTa
YUYHUTBIBAIOT BOJIOPOIHBIN MMOKA3aTEINb?

16. Ilepeuncnure TUTIBI AKKYMYJISITOPOB, TPUMEHSEMBIX B TSITOBOM
MOJBUKHOM COCTaBeE.

17. ChopmynupyiiTe omnpeneneHne TMOHITHS «KUCIOTa» B CBETE TEOPUU
AIEKTPOTUTUYECKON TUCCOLUALINH.

18. CocTaBbTe ypaBHEHHS SJICKTPOJUTUUECKON TUCCOIUAITUN CIEAYIOIINX
kucyoT: nomoBomopomuoit HI, yrompaoit HyCOs, dochoproit H3PO,,
cepHoit HSO,.

19. Copmynupyiite onpejeneHre NOHITUS «OCHOBAHHME» B CBETE TEOPUHU




ANEKTPOIUTUUECKOMN TUCCOIUALINU.

20. CocraBbTe ypaBHEHHS SJEKTPOJUTUYECKON TUCCOIMAIIUU CIEAYIOIMIMNX
ocHoBauuii: ruapokcuaa mutus LIOH, ruapokcuaa crponiusa Sr(OH),.

21. ChopmynupyiiTe ompeneieHUe TMOHATUA «COJb» B CBETE TEOPHUH
ANEKTPOIUTUUECKOMN TUCCOIUALINU.

23. Kakue peakiuu Ha3bpIBalOT pEaKIUsSIMU HOHHOro obmeHa? B kakux
CIIyJasX OHU MPOTEKAIOT 0 KOHIa?

24. B KakuX TEXHOJIOTHUECKHUX MPOIleccax KeJIE3HOJOPOKHOTO TPAHCIIOPTa
HCIIOJIb3YIOT PEAKIMU HOHHOTO 0OMeHa?

25. OOBSICHUTE TIOHITHE THAPOJIH3 COJICI.

26. ChopmynupyiiTe onpeaeeHne NOHITUS «IIEKTPOITU3Y.

27. KakoBbI 3aKOHOMEPHOCTH MPOTEKAHUS DJICKTPOJIH3a BOAHBIX PACTBOPOB
coJei?

28. KakoBO mpakTHUeCKOe 3HAaU€HUE DIIEKTPOIn3a?

29.Kakue BUIBI aKKyMyJISTOPOB TPUMEHSIOT B TSATOBOM IOJBI)KHOM
COCTaBE JKEJIE3HOJOPOKHOTO TpaHcropTa?

30. ChopmynupyiTe oOIpeaeieHre TMOHSATUN  «TaJIbBAaHOCTETUS» U
«TaJbBAHOILJIACTHKAY.

1.5

=

ChopmynupyiiTe onpenesieHre NOHITUS «OKCUJIBD.

2. Tlepeuncnure OCHOBHBIE CIOCOOBI TMONy4YeHHUS OKCHIOB. [IpuBenute
COOTBETCTBYIOIINE YPABHEHUS PEAKLIUN.

3. Kakme xmummdeckne CBOWMCTBa XapakTepHbl s okcuaoB? [lpuBeaute
COOTBETCTBYIOIINE YPABHEHUS PEAKLIUM.

4. Yxaxute OCHOBHBIE oOnactu MIPUMEHEHUS OKCHJIOB B

YKEJIE3HOJOPOKHOM XO3SMCTBE.

Chopmynupyiite onpeeneHne NOHATUS «KUCIOThD».

OObsicHUTE KIacCU(pUKAIMIO KUCIOT HA KOHKPETHBIX IPUMEPaXx.

7. llepeuncnure OCHOBHBIE CIIOCOOBI MoOJyuyeHUsi kucior. [lpueaute
COOTBETCTBYIOIINE YPABHEHUS PEAKLINN.

8. Kak u3MeHsI0T BO/IHbIE PaCTBOPBI KMUCIOT OKPACcCKy WHIUKATOPOB?

Kakne xumuyeckne CBOWCTBA XapakTepHbl sl kucnot? IlpuBenute

COOTBETCTBYIOIINE YPABHEHUS PEAKLIUM.

10. Ykaxwure OCHOBHBIE obnactu IPUMEHEHUS KHCJIOT B
YKEIIE3HOJOPOKHOM XO3SMCTBE.

11. Copmynupyiite ornpeesieHue MOHATUS «OCHOBAHUSD.

12. Ilepeuncnure OCHOBHBIE CIOCOOBI MOJIydeHUs: ocHoBaHuM. [IpuBenure
COOTBETCTBYIOIINE YPABHEHUS PEaKLIUM.

13. Kakyto peakuuio cpeabpl UMEIOT BOAHBIE PACTBOPHI PACTBOPHUMBIX
OCHOBaHMi1?

14. Kakne XuMHUYeCKHE CBOMCTBA XapaKTepHbl 711 ocHoBaHuil? [IpuBeaute
COOTBETCTBYIOIINE YPABHEHUS PEAKLIUM.

15. Vkaxxute  OCHOBHbIE  OOJACTH  TNPUMEHEHHS  OCHOBAaHWMHA B
YKEJIE3HOJOPOKHOM XO3SMCTBE.

16. ChopmynupyiiTe onpeacieHue MOHATHS «COTH.

17. IlpuBeauTe KiaaccuuUKAIMIO COJIe HA KOHKPETHBIX MMpUMeEpax.

o vl
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18. Ilepeuncnure OCHOBHBIE cMOCOObI TmoNydeHUs: coiyiedd. [IpuBenute
COOTBETCTBYIOIINE YPABHEHUS PEAKIIUM.

19. Kakue xumudeckue CBOMCTBA XapakTepHbl 1isi cosieid? IlpuBenute
COOTBETCTBYIOIINE YPABHEHUS PEAKIIUM.

20. YkaxxuTe OCHOBHBIE 00JaCTM TPUMEHEHMSI BaXHEHIIMX KJIACCOB
HEOPTraHUYECKUX COCTMHEHUN B JKEJIE3HOJOPOKHOM XO3SIUCTBE.

1.6

Chopmynupyiite onpenenenne XUMUYECKON peakinu.

VYkaxuTe Mpu3HaKu XUMHUYECKUX SIBIICHUM (peaKiuid).

YTo nmoka3bIBaeT ypaBHEHNE XUMUYECKON peaKIuu?

[IpuBenuTe NpUMephI pa3IMYHbIX TUIIOB XMMUYECKUX PEAKIIHIA.

Ilepeuncinure OCHOBHBIE IIPABUJIA COCTABJICHUS YPAaBHEHUN XUMHAYECKUX

pEaKIuu.

Chopmynupyiite onpeneneHrne NOHATUS «CTETIEHb OKUCICHUS.

7. Uto Takoe OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM mpouecc? Yem
OTJINYAETCS IIPOLIECC OKUCIIEHUS OT IPOLiEcca BOCCTAHOBIICHUA?

8. OxapakrepusyiTe THIBI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHM.

IIpuBenuTe npUMeEpHI.

Ha kakom mnpaBuiie OCHOBaH MOAOOp KO3(PQPUIMEHTOB B ypaBHEHUU

METOJIOM 3JIEKTpOHHOro Oananca? [IpuBenure mpumMepsl.
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1.7

ChopmynupyiiTe onpenesieHre MOHITUSL «ITPOCThIEC BEIIECTBAY.
ChopmynupyiiTe onpenesieHre MOHITHS «CIOKHBIC BEIIECTBAY.
CdopmynupyiiTe onpeaeeHue MOHATUS «METAITbD.

I'ne pacnonararorcss Metaiuiel B [lepuonnueckon cucreMe XMMUYECKUX

sanemenToB [l. 1. Menneneena?

5. Kakoe arperaTHoe cOCTOSIHUE XapaKTEPHO JIJISi METAJLIOB MPU OOBIYHBIX
yCJIOBUSX?

6. OOBbsicHUTE TIOHATHE  «IJICKTPOXUMUYECKUM  PSAJ  HANpsHKCHHM
METAJIJIOBY.

7. YeM OTIMYAIOTCS MO CTPOCHUIO W CBOMCTBAM METaJUIbl TJABHBIX U
mo0oYHbIX oarpymi. [TpuBeauTe npumepsl.

8. OxapakTepusyiTe CBONCTBA W MIPUMEHEHUE MEAH B JKEJIEC3HOIOPOKHOM
xo3saucTBe. [IpuBennre ypaBHEHUS XUMAUYECKUX PEAKLIAM.

9. Ha xkakux CBOMCTBax OCHOBaHO IPUMEHEHHWE THUTaHa B
KEJIE3HOJAOPOKHOM  xo3siiicTBe. COCTaBbTE 3JIEKTPOHHYIO (HOPMYIY
aToMa TUTaHa U CXeMy paclpeeieHus FJEeKTPOHOB MO SHEPreTHUYECKUM
YPOBHSIM.

10. Tlepeuncnute OCHOBHBIE CIIOCOOBI MOJyuYeHUs MeTauioB. [lpuBenute
COOTBETCTBYIOIINE YPABHEHUS PEAKLIUM.

11. Kakne xuMuuecKkue CBOMCTBA XapakTepHsbl aiist MetaiioB? [lpusBegure
COOTBETCTBYIOIINE YPABHEHUS PEAKLIUN.

12. Vkaxxute  OCHOBHbIE  O0JacTH  TPUMEHEHUS  METaliIoB B
YKEJIE3HOJOPOKHOM XO3SMCTBE.

14. I'me HaxoAUT NMPUMEHEHHE B OTPACISIX JKEJIE3HOIOPOKHOIO XO3sICTBa
XPOM H €r0 COeTMHEHUSA?

15. YeM MOXKHO OOBSICHUTB, YTO KEJIE€30 B YHUCTOM BHUJE MPAKTHUECKH HE

Hwnh e




pUMEHSAETCS?

16. Chopmynupyiite omnpenaeneHUe TMOHATUS «CIUIABbD», IO KaKUM
npU3HaKaM OHU KJIacCUPUIUPYIOTCs. ['1e X UCIONB3YIOT Ha JKEJIE3HOM
nopore?

17. HazoBuTe BaKHEWIIME CIUIaBbl IIBETHBIX METAUIOB M HUX 00JacTu
IPUMEHEHUS B KEJIE3HOI0POKHOM XO3SICTBE.

18. C kako# IeibpI0 BHEIIHIO TMOBEPXHOCTh IUCTEPH IS XPAaHCHHUS U
MepeBO3KN  HEPTENMPOAyKTOB (OCH3WH, KEPOCHMH) OKpAIIUBAIOT B
cepeOpHUCTHIN IBET?

19. MOXHO 11 CYUTATh KOPPO3UEH CIEIYIOIINE MPOIECCH: a) OKUCICHUE
Keyne3a TpH DIIEKTPOCBapke; O0) B3aUMOJCHCTBUE ITMHKA C COJISTHOM
KUCJIOTOM TpH TOJIYYCHHH pacTBOpa MJid TpaBJICHUS METallyla B XOJE
nastaus. J[aiite 000CHOBaHHBIN OTBET.

20. bynet nu 3auiuiieH ke1e3H0I0POKHBIM MOCT, BHITTOJIHEHHBIN U3 CTaJIH,
OT DJJIEKTPOXMMHYECKOM KOpPpPO3UH B BOJE, €CIU HAa HEM YKPENUTh

IUTACTUHY U3 JIPYroro MEeTajlia: a) Maruus; 0) CBUHIIA, B) HUKEs?
21. Kakue Bubl KOPPO3UU XaPAKTEPHBI JJIsI 0OBEKTOB KEJIE3HOIOPOKHOTO
TpaHcropTa?

22. [lepeunciure Mepsl OOpbOBI C KOppO3uWeWd Ha MPEANPUATHSIX
KEJIE3HOI0POIKHOTO TPAHCIIOPTA.

23.ChopmynupyiTe onpeeeHIe IIOHATHS «HEMETAJITBD).

24.T'me pacmonararotcss HemeTauiel B [lepuogmdeckoir  cucreme
xumMudeckux saemenToB . 1. Mennaeneena?

25. [lepeunciute OCHOBHBIE CITOCOOBI MOTy4YeHUsT HemeTawioB. [IpuBenure
COOTBETCTBYIOIINE YPABHEHUS PCAKIIUN.

26. Kakne XuMUYeCKH€ CBOWMCTBA XapakTEpHBI [JII  HEMETauioB?
[IpuBenuTe COOTBETCTBYIOIINE YPABHEHUS PEAKIIUH.

27. YKaXAT€ OCHOBHbIE  00JIACTM  TNPUMEHEHHS  HEMETAUIOB B
YKEJIE3HOJOPOKHOM XO3SMCTBE.

2.1

1. Kakwue BemecTBa OTHOCSTCS K OpraHUYECKUM?

2. Kak rpaduuecku m3o0pakaeTcs XMMHUUYECKOE CTPOCHHE OPTaHMYECKHX
COEMHEHNN?

3. Kakue mnpeanocbuiku u (PakThl CIMOCOOCTBOBAIM BO3HUKHOBEHHIO

TEOPHUH XUMHUYECKOTO CTPOCHHS OPTAaHMYCCKUX COSTUHEHUHN A.

M. bytneposa?

N3n0xuTe 0CHOBHBIE TTOJI0KEHUS Teopun A. M. byTtieposa.

B uem 3akmouaercs 3nauenue reopun A. M. bytieposa?

ChopmynupyiiTe onpeaesieHue MOHATUS «H30MEPHS).

[lepeunciure BUABI HM30MEPUUM OpTaHWYECKHX BemecTB. OTBer

MOATBEPIUTE TIPUMEPAMH.

8. Kak arombl yriaepoga MOTYT COEIUHATHCA Mexay coboit? Otser
MOATBEPIUTE TIPUMEPAMH.

9. Kakume kiacchl OpPraHMYECKMX COCAMHEHWH BaM u3BeCTHBI? OTBET
NOJITBEPIUTE NPUMEPAMHU.

No ok




2.2

1. Kakue coenuHenust oTHOCATCS K ankanam? [IpuBenure npumepsl.

2. Uro takoe romosorusi? IloueMy angkaHbl UMEIOT Ha3BaHUA TapapuHbI?

[Touemy UX OTHOCST K MPEACIIbHBIM UM HACBIIIEHHBIM YTIIEBO0pOAam?

Hanumute ctpykrypHbie GOpMYJIbI BCEX U30MEPOB I'eKCaHa.

Kakue coennHeHHst OTHOCSTCS K ATUJICHOBBIM yriaeBogopoaam? Kakosa

obmas ¢popmyna? B uem ux 0coOeHHOCTB?

5. Hamummre ctpykTypHBIE (HOPMYIBI H30MEPOB  YIIIEBOAOPOJIOB C
MostekysspabiMu hopmynamu CsHg 1 CsHa.

6. Kak momyuator stuien? Hanummure COOTBETCTBYIOIIME YpaBHEHUS

peaKUnil.

Yro Takoe peakuuu noiuMmepusanuu? [IpuBeaure npuMepsl.

8. Ykaxute o00MacTH TPUMEHEHHS TIOJUMEPOB Ha MPEANPHITHIX
KEJIE3HOJOPOKHOTO TPAHCIIOPTA.

9. Kakue coenuHeHUs OTHOCATCA K AalE€THICHOBBIM YTJIeBOAOPOIaM?
Kaxosa obmas opmyna? B uem ux oco6eHHOCTB?

10. Kak monyuator aneruieH? Hanummre cOOTBETCTBYIOIIHME YpaBHEHUS
peaKLnil.

11. OcobeHHOCTH (PUBNYECKUX M XMMHUYECKUX CBOMCTB aneTwieHa. OTBer
MOJITBEPIUTE YPABHEHUSIMU PEAKITUH.

12. CpaBHATE XMUMHYECKHE CBOMCTBA aJKaHOB, AJIKCHOB M AJKWHOB Ha
MpUMEPE BTOPBIX MPEICTABUTENICH TOMOJOTHYCCKUX PANOB. UeM OHH
ornuyaroTcsa? OTBET MOATBEPANTE YPABHEHUSIMH U PEAKITUSIMH.

13. Kakue coenmuHeHus OTHOCATCS K apeHam? [IpuBeauTe mpumMepsl.

14. ITpuBeaute CcTpyKTypHble QopMynbl O€H30jla M €ro TOMOJIOTOB.
HazoBuTe uX 10 pa3InyHBIM HOMEHKJIATYpaM.

15. Kakue ¢usnueckue CBOMCTBA XapaKTepHbI s O€H30Jla U €ro
rOMOJIOTOB?

16. CocTaBbTe ypaBHEHUS PEaKIUi, XapaKTEPHBIE JIJIs1 apEHOB.

17. Kak mnomywaror apeHnl? Hanummre COOTBETCTBYIOIIME YpaBHEHUS
peaKunil.

18. Vkaxxute o00nMacTs NOpPUMEHEHHS  apEHOB HA  MPEANPHUATHIX
KEJIE3HOJOPOKHOTO TPAHCIIOPTA.

19. Yto Takoe nectuimapl? KakoBo ux 3Hauenue?

20. YUto takoe nmectuuuabl? KakoBo ux 3HaueHue? Kak ux mepeBo3sT Ha
KEJIE3HOJOPOKHOM TpaHCcTopTe?

22. llepeuncnute OCHOBHBIC HCTOYHUKH YTJIEBOJIOPOJIOB B MPUPO/IE.

23. Yrto coboii npencrasisieT HeYTH?

24. KakoBbl OCHOBHBIE (PpaKIIUU IEPErOHKU HedTH?

25. Ykaxute o0JacTH TpUMEHeHus Kaxaou ¢pakinuu. Kakwe u3 HUX
HCIIOJIb3YIOTCS B KEJIE3HOAOPOKHOM XO3SHCTBE?

26. HazoBuTte ocHOBHBIE MecTOpokIeHus Hedtu B Poccun.

27. [lepeuncniure BUIBI TOIUIMBA, NMPUMEHSEMBIE Ha >KEJIE3HOIOPOKHOM
TPaHCIIOpTE.

28. Kakne cma3ouHble Macilia W CMa3Kd MPUMEHSIOTCS Ha JKEIe3HOU
nopore?
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29.Uto Takoe kpekuHr Hedtu? IlpuBeaurTe ypaBHEHUS peaKIui
pacuerienus yriaeroaopoaoB CgHig u C12Hos.

30. [aiiTe XapaKTepUCTUKY TEPMUUECKOMY U KATAIUTUYECKOMY KPEKUHTY?

31.Yro Takoe mnuponu3? Kakue OCHOBHBIE TPOAYKTHI TMPU ITOM
obpazyrorcs?

32. HazoBuTe MECTOPOXKIEHUS IPUPOTHOTO Ta3a?

33. Kakos cocTaB nmpupoaHoro raza?

34. HazoBuTe 00J1aCTH MPUMEHEHHUS MPUPOTHOTO Ta3a, B TOM YHUCIE U Ha
MPEIPUATHSIX KEJIE3HOAOPOKHOTO TPAHCIIOPTA.

35. I'me BcTpeyaroTcst MOMyTHHIE MPUPOIHBIC Ta3b1?

36. HazoBuTEe OCHOBHBIE MECTOPOXKACHHUSI KAMEHHOTO YTJIs?

37. Ilepeuncnure OCHOBHBIE MPOYKTHl KOKCOBAHUSI KaMEHHOTO YTJisi?

38. Kakue BemecTBa TMOJNy4YarOT H3: KAaMEHHOYTOJIBHOW  CMOJIBI;
HAJICMOJILHOM BOJIbI; KOKCOBOTO ra3a’?

39. HazoBute obnactu PUMEHEHUS KaMEHHOTO YISt Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

40. Kak BiuSIOT Ha OKPYXKAIOIIYIO Cpeay pe3yibTaThl HCIOJb30BaHUS
OPUPOAHOTO Ta3a MW HEPTENpPOAYKTOB Ha  >KEJIE3HOIAOPOKHOM
TpaHCIIOpTE?

44, KakoBbl OCHOBHBIC HAIPaBJICHHUS CHIDKCHHS BPEIHOTO BO3JCHCTBUS
O00BEKTOB JKEJIE3HOIOPOKHOTO TPAHCIIOPTA HA OKPYKAIOIIYIO Cpeay?

2.3

1. Chopmynupyiite onpeneneHue NOHIATHS «cnupThl». KakoBa mx oOmas
dbopmyna?

2. Kak xmaccupuuupyroTcs CHOUPTBI B 3aBUCUMOCTH  OT  YHCHa
TUAPOKCUIIBHBIX TPYTI B MOsieKysie? OTBET MOATBEPAUTE IPUMEPAMHU.

3. Kakue ¢usnueckre CBOWMCTBA XapaKTepHbI I MpeACTaBUTENCH
TOMOJIOTHYECKOTO Psiia OJHOATOMHBIX CITUPTOB?

4. KakoBbl crocoObl TOJy4eHHs dTaHojla W MeraHona? [lpuBemute
COOTBETCTBYIOIIHNE YPABHEHUS PEAKIIUN.

5. VYkaxute o00MactTu TMPUMEHEHHS  OJHOATOMHBIX  CIHUPTOB  Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

6. OnumuTe ACHCTBHE METAHOJIA M TaHOJA Ha OPTraHU3M YEJIOBEKa, B TOM
qrclie, Ha OpTaHU3M MOIPOCTKA.

7. Kakme BemecTBa  SBIAIOTCS  BaXHEHIIMMH  TIPEICTABUTEISAMU
MHOTOATOMHBIX CITUPTOB?

8. Kakme ¢wusmuecknue CBOWCTBA XapaKTepHBI IS  TPEACTABUTEICH
TOMOJIOTHYECKOTO PsiIa MHOTOATOMHBIX CITUPTOB?

9. CocraBbTe YypaBHEHHsI PEAKIUH, XapaKTEPHBIX I XUMHYECKHUX
CBOMCTB MHOTOAQTOMHBIX CITUPTOB.

10. KakoBel  criocOOBI  TIOJIYYCHHS] OTWJICHTJIMKONS W TyIMIlepUHA?
[IpuBenuTe COOTBETCTBYIOIINE YPABHEHUS PEAKIIUH.

11. Vkaxxute 00JaCTM TNPUMEHEHHUS MHOTOATOMHBIX CIUPTOB Ha
KEJIE3HOJOPOKHOM TPAHCTIOPTE.

12. Kakue BemectBa OTHOCITCS K  (deHonmaM? OTBEeT MOATBEPAUTE

IpUMEPAMH.




13. Kakue ¢Qusnueckue CBOMCTBA XapakTepHbl i (eHosla U ero
TOMOJIOTOB?

14. CocTaBbTe YypaBHEHHUSI pEAKIUH, XapaKTEPHbIX I XHUMHUYECKHX
CBOMCTB (h)EHOJIOB.

15. KakoBsl criocoObl nonyueHust ¢henomna? IlpuBeaure COOTBETCTBYIOIINE
ypaBHEHUS peaKIuil.

16. Ilpeqyioxkure  cnocoObl  OYHUCTKM  CTOYHBIX  BOJ — MPEANPHUSITHIA
’KEJIE3HOJOPOKHOTO TPAHCTIOPTA OT (PeHOIA U ero MPOU3BOAHBIX.

17. Tlepeuncnute 061aCTH MPUMEHEHHS Pa3INYHbIX (EHOJIOB Ha 00BEKTaX
KEJIE3HOU IOPOTH.

18. Kakue coemuHeHuss OTHOCATCS K ampaerumam? KakoBa ux oOmas
dbopmyna? B yem 0COOCHHOCTh UX CTPOEHUSA?

19. Kakue ¢usnueckue CBOMCTBA XapaKTepHbI MJisi METaHalsl U €ro
rOMOJIOTOB?
20. OxapakTepu3yiTe MOJIUMEpPHbIE MaTepUaibl HA OCHOBE AJIbJICTH/IOB U
YKaXUTE UX 00JIaCTU MPUMEHEHHUS Ha KEJIE3HOIOPOKHOM TPAHCIIOPTE.
21. VYkaxxuTe OCHOBHBIE 00JIACTH MPUMEHEHUS! KapOOHOBBIX KHUCIOT U HX
IIPOU3BOIHBIX HA MPEANPUATHUSIX JKEIE3HOJOPOKHOTO TPAHCIIOPTA.

22. Kakue BelecTBa OTHOCST K CIOXKHBIM 3upam?

23. Kakue (pu3nveckre CBONCTBA XapaKTEPHBI IS CIOKHBIX 3(PupoB?

24. KakoBa poJib CIIOKHBIX d(PUPOB B KU3HEHHBIX MPOIECCAX PACTECHUN H
YKUBOTHBIX?

25. YKa)XuTe OCHOBHBIE OOJaCTH MPHUMEHEHHUS CIOXHBIX 3(UPOB U HX
MIPOU3BOAHBIX HA MPEIMPHUATHAX JKEIEC3HOJOPOKHOTO TPAHCITOPTA.

26. Kakue BemecTBa OTHOCAT K skupaM? Kak oHH KmacCHPUITUPYIOTCS?

27.YeM OTIUYArOTCS KUAKUE KUPBI 0T TBepAbIX? [IpuBeauTe mpumMepsl.

28. KakoBa poib )KHPOB B KU3HEHHBIX MPOIECCAX PACTCHUM U KUBOTHBIX ?

29. YKaxxuTe OCHOBHBIE 00JIACTH MPUMEHEHHS KUPOB U UX MPOU3BOIHBIX
Ha TPENPHUATUAX HKEJIE3HOIOPOKHOTO TPAHCIIOPTA.

30. Kakue BemecTBa  OTHOCSATCS K  yIJieBOJaM W KaKk  OHH
KJ1acCU(UIMPYIOTCS?

31. Ouenure poib TIIOKO3bI B JKHU3HEHHBIX TPOIECCaX KUBOTHBIX U
YeloBeKa.

32. KakoBbl ¢uzndeckue CBOMCTBa caxapo3bl? I'me oHa BcTpedaeTrcs B
npupone?

33.YeM oTimyaeTcsi CTpOEHUE KpaxMalia OT CTPOCHUS 1EJUTFOI03bI?

34. Ykaxkute 00JaCTH TPUMCHCHHS YIJICBOJOB M WX IPOU3BOJIHBIX B
YKEIJIE3HOAOPOKHOM CTPYKTYPE.

35. Kakue npoaykTsl moydaroTcs pu nepepadboTke 1eunono3bl? ['ne onn
HAXOJIAT MPUMEHEHNE B OTPACIISAX JKEIE3HOJOPOKHOTO TpaHCIopTa’?

2.4

=

Kaxkue BemecTBa OTHOCSTCS K aMUHAM U KaK OHH KJIACCH(PUITUPYIOTCS?

OxapakTepusyiite pu3nyecKre CBOWCTBA AMHHOB.

3. YKaxuTe mpakTUYeCKOe MPUMEHEHHE aMUHOB W HMX MPOU3BOJIHBIX HA
KEJIE3HOOPOKHBIX 00bEKTaX.

4. Kakwue BeniecTBa OTHOCATCS K aMmuHOKHUcnoTaM? [IpuBeauTe npumepsl.
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9.

Oxapakrepusyite GU3nIECKre CBONCTBAa aMUHOKHCIIOT.

Kaxkyto rpyrmimy aToMoB Ha3bIBalOT nenTuaHoW? Kakyto cBsi3b Ha3bIBAIOT
MIENTUIHON?

Kakyto posib urparoT aMMHOKHCIIOTHI B OpraHU3Me YeloBeKa?

Kakne aMHMHOKHCIOTBI Ha3bIBalOT He3aMeHUMMBbIMH? Hamummre wux
CTPYKTYpHBIC (POPMYIIBI.

B kakux oTpaciasix KeJIe3HOJOPOKHOIO XO3SMCTBA MPUMEHSIOTCS
AMHUHOKHCIIOTHI?

10. ChopmynupyiiTe onpeaesieHue MOHATHS «OCITKI.
11. KakoB coctaB 0ekoB?
12. HazoBuTe deThIpe YPOBHS OpraHHW3allid CTPYKTYpbl OCIKOBBIX

MaKpOMOJICKYJL.

13. Oxapakrepusyiite Qpuanyeckue cBOWCTBa OEIKOB.
14. Kakue npoaykTsl oOpasyiorcs mpu ruapoiuse OenkoB? [IpuBenute

CXCMY I'mApOJIn3a.

15. Yto Ttakoe nenarypaius 6enkoB? Uem oHa MOKeET ObITh BbI3BaHA?
16. O6bsicHUTE OMOJOTUYECKYIO POJIb OCIIKOB.
17. B Kkakux OTpacifax KeJIe3HOJOPOKHOTO XO35SHUCTBA MNPUMEHSIIOTCS

oenku?

Kpurtepun onenku

Ouenka Kpumepuu

KOTIHUYHO»» OTBET MNOJHBIM U HpaBI/IJ'II)Hblf/'I Ha OCHOBAHHUH

W3YYEHHBIX TEOpPUM; MaTepual  HW3JI0KEH B
OIPEJICJIEHHON JIOTUYECKOM IOCJIE0BATEIbHOCTH,
JIATEPATYPHBIM S3bIKOM: OTBET CAMOCTOSATEIIbHBIM.

«XOpOLLIO» OTBET MNOJHBIA W NPABUIBHBIA HAa OCHOBAaHUU

U3YYEHHBIX TEOpUM; MaTepuad H3J0XKEH B
ONPEAECICHHON JIOTUYECKON MOCJIEA0BATEIBHOCTH,
OpyU 3TOM JOMYIIEHBI JBE-TPU HECYIECTBEHHbIE

OIINOKH, WCTIPABJICHHBIC 10 TpeOOBaHUIO
MIPEIO/IaBaTeNs.

«YJIOBJIETBOPUTEIIBHO OTBeT TMONHBII, HO NPU OSTOM JOIMYyLIEHA
CyLIECTBEHHAs omInoOkKa, 150301 HEMOJIHBIH,
HECBSI3HBIM.

«HEYIOBJIETBOPUTEILHOY | [Ipu oTBeTEe 0OHAPYKEHO HETOHUMAHWE CTYICHTOM

OCHOBHOI'O COACPKaHUA y‘—IGGHOFO MaTcpuajia HIn
AOIMYIICHBI CYHICCTBCHHEIC OH_II/I6KI/I, KOTOpPLIC
CTYyACHT HE CMOI' HCIIPAaBUTb IIPpU HABOIAIIHUX
BOITpOCax NpernoaaBaTeciis.




4 TlpaxkTuyeckue 3aaanus (I13)

4.1 Teker 3apaHus

No 3aganus
TeMbI
(I13)
1.1 1. Omnpenenure BaJICHTHOCTh M CTETICHb OKHCJICHUSI aTOMOB B BEIIIECTBAX C

(I)OpMYJIaMI/Ii Nz, NF3, NH3, Hzoz, Fg, SOz, 503, N205.
2. Ompenenure KOJIMYECTBa BeIIeCTBa: a) a3oTa maccoil 14 r; 0) xenesa
maccoil 118 r; B) cepbl Maccoii 64 r.
3. Ompenemure maccy: a) 0,5 mome KOH; 6) 3 moms HNOs; B) 2 Moub
H,SOy; 1) 0,1 Mo FeCls.
OrnpenenuTte MaccoBbI€ JTOJIHM 3JIEMEHTOB B (DOCPOPHON KUCTOTE.
PaccunraiiTe Maccy aroma KHCJIOPOJa, €CIM OTHOCHUTEIbHAS aTOMHAas
Macca ero pasHa 16.

o s

1.2 1. JlaiiTe XapakTepuCTUKy 1o niepuoaudeckon cucreme JI. . Menpaeneena
3JIEMEHTaM C MOPSAKOBBIMU HOMepamu 12, 26, 47, 53, 80 u 83.

2. Kak wu3MeHAIOTCS CBOWMCTBA JJIEMEHTOB B TIEpHOJE, TpyIe (cleBa
Harpaso)?

3. Uepesz pactBop NaOH wmaccoit 15 r mponyctunu cepoBogopon HaS
maccoit 30 T, kakast coiib 00pasyercs npu 3Tom? Omnpeaenure ee Maccy u
KOJIMYECTBO.

4. Ilpu B3aumopelcTBUU 18 T TEXHMUECKOTo CIUIaBa aJIOMUHHUS C
M30BITKOM pacTBOpa IMAPOKCUA HATpus, Beiaensercs 21,4 nraza  (H.
y.). Onpenenure MacCoBYIO OO aTIOMUHUS B UICXOJTHOM CILJIaBE.

5. Omnpexpenute 3JIeMEHT, Tpu MoiaHoM cxuranuu 0,51 T KoToporo
obpasyercs 1,28 T nuokcuaa.

6. Ompenenute MacCOBYH OO Cepbl B Cylb(daTe IBYXBAJICHTHOTO
MeTauia, 7,2 T KOTOPOTO TpH peakiuu ¢ M30BITKOM Xjopuaa Oapus
obpazoBaimu 13,98 r ocanka.

7. Jlns mosydeHus ocaaka cynbgarta Oapusi ObUT B3AT PacTBOP CEPHOM
KHUCJIOTBI C COJIep>KaHMEM OCHOBHOTO BeriecTBa Maccoit 490 r. MaccoBas
JOJIsl BBIXOJIa COJM OT TEOPETHYECKH BO3MOXKHOTO cocraBmwia 96%.
KakoBa macca nmonyueHHoro cyibdara 6apusi?

8. Oopasen ynoopenus comepxkut 80% KCI. KakoBa MaccoBast 101 KaJius
B niepecuere Ha K,O B aToM 00pasie?

9. Jlns yHUYTOXKEHUS BPEAHBIX TPBHIZYHOB B TMOJEBBIX  YCIOBUSX
HCTIONB3YIOT XJIOP, 3alOJIHSSI UM HOPBI )KUBOTHBIX. XPAHSAT U MEPEBO3AT
XJIOP B CTAIbHBIX OAalNIOHAX IIOA AaBIEHHEM OKomo  6,06-10° Ila.
Paccuuraiite o0bem, KOTOpbIN 3aiiMeT xjop Maccoi 50 kr mnpu
HOPMAaJIbHBIX YCJIOBUSX.




10. Kakoii 06beM XJIOpOBOAOPOAA MOXKET ObITh MoyueH u3 40 i1 xyopa?
11. Oxcun Banagusi (V) TOJMYydYarOT CXKUTAHUEM TMOPOIIKAa MeTauia B

Kkuciopoje. Paccuuraiite Maccy BaHaiusi, HEOOXOAUMYIO IS TIOJTYUCHUS
okcuaa maccoit 50 r.

12. Ilpousoiiner oM TOJHAs HEWTpanu3alus MPU CIMBAHUM PACTBOPOB,

coaepxamux 20 r ruIpoKcuaa Kaiaus u 22,5 T a30THOM KUCIIOTHI?

13. Tlpaktuueckas padota Nel

1.3

1.
2.

N

CocTaBbTe JIEKTPOHHYIO opMyiTy aTroma TUTaHa 11, aroma kaamus Cd.
CocTaBbTe 3JEKTpPOHHBIE (OPMYINBI 3JIEMEHTOB C TMOPSAKOBBIMHU
HoMepamu 23, 33. YeM OTIUYAIOTCS UX 3JIEKTPOHHBIE POPMYIIBI?
OO6pazern; rematutra comepxut 82% Fe,0Os. KakoBa maccoBas mons
KeJieza B JaHHOM obOpasiie?

[Ipu ananu3e crainu Ha cojepaHUE B HEW yriiepoaa oOpasel] crjiaBa
CKUTAIOT B TOKE KHUCIOPOAA W YJIABIMBAIOT BBIACITUBIIHICS TIPH 3TOM
okcun yriepoza (1V). Onpenenute MaccoByto 00 yIiiepojia B o0pasiie
cTay, eciim HaBecka ero Obuta 10,00 T, a Macca okcuaa yriepoaa (1V)
coctaBuia 0,23 r.

Jnsa npurotoBinenus 500 T HEMEHTHOrO pacTBOpa, HNPUMEHSEMOrO B
CTPOUTEINICTBE, CMEMIMBAIOT 75 T LEMEHTHOTO nopoiika, 300 T necka u
125 1 Bogsl. Omipeenute MacCoOBbIE 107 KOMIIOHEHTOB B pacTBOPE.

. JlJabopatopnas pabora Nel

1.4

Ha npennpusatusax Kene3HOJOPOKHOTO TpaHCHOpTa (rajJbBaHUUYECKHUE
1exa, SKOJIOTMYecKue JabopaTtopuu) Uid OIpeneieHUs] COAep>KaHUs
HEPACTBOPUMBIX IPUMECEN B pacTBOpax WIA BOJAE IPUMEHSIOT
¢unbTpoBanue. BeruncianTe MacCoByIO 00 HEPACTBOPUMBIX MpUMecei
B JaHHOM 00pa3lle pacTBOpPa, €CJIM Macca ocajika Ha (UIbTPE paBHIACH
1,2 r, macca pusbTpara — 18,8 .

B kakoil 1BET OKpacuTCs JakKMyC B pAacTBOPE, IOJYYEHHOM IIPH
B3aumoAerucTBun 40 T TUAPOKCHAA KalblMsl C COJSIHOM KHUCIOTOM,
coaepxauien 40 T xsopoBogopoaa?

CocraBbTe ypaBHEHHS 3JIEKTPOJMTHUYECKOW AMCCOLMALMM CIEAYIOIIUX
ocHoBaHui: Tuapokcuaa utus LIOH, ruapokcuna crponius Sr(OH)s,.
CocraBbTe ypaBHEHHS 3JIEKTPOJMTHUYECKOW AMCCOLMALMM CIETYOIINX
coseii: cynbdata amromunans Aly(SO4)s, kapoonara Hatpus NaCOs.

B 200 mi Bogst pactBopuiu 4,0 T okcuaa 6apusi. Onpenenure MacCoBYIO
JIOJIF0 pAaCTBOPEHHOTO BEILIECTBA B PACTBOPE.

Hanumure mosiHbIE M KpAaTKUE WOHHBIE YPaBHEHHUS PEAKIUN MEXIy
pacTBOpaMH: a) XJIOpHAA Kajausi U HUTpara cepedpa; 0) THIpokcuia
kanus u wurpara meau (Il); B) cynbdara Hatpus u Hutrpata Oapus; T)
cylib(ara amoMUHUS U XJ0pUaa Oapus.

CocTaBbTe MOJEKYJSIPHBIE YPAaBHEHUSI [0 HWOHHBIM YpPaBHEHMSIM:
a) Zn?* + 20H = Zn(OH)y;

6) FeS + H* = H,S + Fe?*;

B) H"+ CN- = HCN;

r) CH;COO + H* = CH;COOH.




8. JKectkas Bojga cOAEPXKUT TUApPOKapOOHAT MarHusi (MaccoBas J0Js
0,008%) u  ruapokapbonar kaibius (MaccoBas aoias  0,0012%).
PaccuuraiitTe mMaccy TuApoOKCHIa Kajblus, KOTOPYIO HaJ0 J00aBUTH K
BOJIe Maccoi 1 T JiJIsl yCTpaHEHUs AKECTKOCTH.

9. Ompenenure Maccy XpoMa, KOTOpas BBIIENSETCS Ha KaTojle IpH
AJIEKTpONIN3e Cylb(ara Xpoma B TedeHHEe 3-X 4acoB Ipu Toke 12,4 A,
€CJIM BbIXOJ XpoMa 1o ToKy paBeH 60%. [IpuBenure cxemy 3JI€KTpoJn3a
pacTBopa cynbdara Xpoma.

10. CoctaBbTe ypaBHEHHUS peEaKIUW, TMPOTEKAIOMNX Ha TpadUTOBBIX
AJIEKTPOJIax MpH 3ekTpoim3se: a) pacmuiaa MgCl,, 6) pactsopa MgCl,.
11. Onpenenure HEWU3BECTHBIM JABYXBAJEHTHBIA METall, €CIA MpHU
IIPOIIYCKaHUM TOKa, CHJION 2 A B TeueHue | daca 14 munyT 24 cexyHn
4yepe3 BOJHBIA pacTBOP COJIM 3TOr0 METasla Ha OJHOM U3 IpaHUTOBBIX
AJIEKTPOJIOB BBIJCIUIICS METAILI Maccoit 2,94 1. Brixoa Mo TOKy MPUHSATH

3a 100%.

12. Onpenenure Maccy MeaH, BBIICIUBIICIHCS HA KAaTO/E MPU MPOITYCKAHUH
ToKa cuioit 2 A B Tedenue 10 muH yepes pactBop xsmopuaa meau (11).

13. JIaGoparopHas pabota Ne2

14. JTabopatopHast pabota Ne3

1.5

1. C kakuMM U3 TEPEUUCIICHHBIX BEIIECTB OYyIEeT pearupoBaTh:
a) ruppokcun Harpus — H,O, Zn, Oy Si, P, NO2, ZnO, Al(OH)s;
0) runpokcun Gapust — CO,, Oz, HNO3;, NaOH, Na,SO4, FeO, Al,Os3,
AgCl, Cu0;
B) ruapokcu Maraus — SOz, Oy, HCI, NazPO,4, NaOH, CuO. Hanwumure
COOTBETCTBYIOIIME YPABHEHUS PEaKITUH.

2. C KakuMH U3 TIEPEUYUCICHHBIX BEIISCTB OyJIeT pearupoBaTh:
a) coJistHas Kuciorta — Fe, Hg, P,0Os, SO,, A|203, Al, Zn(OH)z, Na,SOy;
0) pasbaBieHHas cepHas kuciora — SOs, FesO04, Cu, Mg, CO, NasPOs,,
P,Os;
B) pa30aBiieHHas a30THas kuciora — Zn, S, CuO, Fe, ZnO, Cu, Al(OH)3,
P.
Hanummre COOTBETCTBYIOIINE YPAaBHEHUS PEAKIIUM.

3. Cocrawte paBHenus peakuii: NaCl—Na—NaOH—Na,SO,—NaNOs.

4. CocraBbTe ypaBHeHus peakiuit: S—SO;—H2SO03—Na;SO3—NazPO,.

5. CocraBbTe ypaBHEHUS peaKInii:
Cu—Cu(NO3),—Cu(OH),—CuO—Cu—CucCl,.

6. CocraBbTe ypaBHEHUS peaKInii:
Zn—2ZnS—ZnCl,—Zn(NO3),—Zn(OH), —Na,[Zn(OH),].

7. CocraBbte ypaBHeHus peakiuii: P—P,0s5—H3POs—K3PO..

8. CepHas KHUCJIOTa TIPUMEHSETCS B TEXHOJIOTUU JIJIsi TPABJICHUSI METAJIJIOB
(ynaneHue MIIEHKA OKCUIOB C MOBEPXHOCTH MeTalIoB). Paccuuraiite
ONTUMAJIbHOE OTHOUIEHHWE MAacChl KUCJIOTHl B PACTBOPE K Macce OKCHJIa
menu (1) mpu TpaBneHnn Meau, eciau U3BECTHO, YTO KUCIOTHI OepETCs B
10 pa3 6omblie, yueM TpedyeTcsi 0 YPaBHEHUIO PEaKIUH.

9. MOoHO J1 10 BHENIHEMY BUAY ONPENEIUTh, K KAKOMY KJIACCY BELIECTB




OTHOCHUTCA JAaHHOC BeﬂleCTBO?

10. Kakne Qusnko-xuMu4ecKkne uccleqoBaHus (OMbIThI) HE0O0XO0IUMO

IIPOBECTH C BEIIECTBOM, YTOOBI TOYHO OMPEECIIUTh €ro MPUHAIIC)KHOCTD
K:

a) TPOCTBIM BellecTBaM; 0) MeTaUlaM WIM HeMeTalljlaM; B) CJIOKHBIM
BEIIECTBAM; T') OKCHJIaM; J1) KHUCIOTHBIM, OCHOBHBIM WJIH aM(OTEpHBIM
OKCHJIaM; €) OCHOBAHMSM, KHUCJIOTaM WJIH COJIIM?

. [IpakTiueckas padbota No2
. JIabopatopnas pabota Ne4
. JJaboparopnas padota Ne5
. KonTponbHas pabota Nel

1.6

. CocraBbre paBHeHus peakiuii: NaCl—Na—NaOH—Na;SO,—NaNOs.

CocraBwTe ypaBHeHus peakiuii: S—SO;—H2S03—Na;SO3—NasPO,.
CocTaBbTe YpaBHECHUS peaKInii:
Cu—Cu(NO3),—Cu(OH),—CuO—Cu—CucCl,.

CocraBbTe YpaBHECHUS peaKInii:
Zn—2ZnS—ZnCl,—Zn(NO3),—Zn(OH), —Na,[Zn(OH),].

CocraBbre ypaBHenus peakuuii: P—P,05—H3PO,—K3PO,.

PaccraBbTe K03 DHUITHECHTHI B YpaBHEHUSIX OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIM METOJAOM JJICKTPOHHOTO OajaHca, KakK 3TO
yKa3aHO BBIIIIE:

a) KMnO;4+ H5S + H,SO4,= MnSO4+ S + K,SO4 + H,0;

6) KMnO,; + Ky,SO3 + KOH = KoMnO4 + Ky,SO4 + H,0;

B) HBr + KMnO, = Br, + MnBr, + KBr + H,0;

F) H,S + K,Cr,O;+ H,SO, =S + Crz(SO4)3+ K,SO, + H,0:;

I[) Zn + HNO3z; + H,SO4 = N,O + ZnS0O,4 + H,0;

e) S + KCIO3; + H,0 = Cl, + H,SO,4 + K,SOy;

)K) HCIO,+ SO, + H,O = H,SO,+ HCI:;

3) Mg + H,SO, = MgSO4+ S+ H,0;

I/I) FeCl,+ HCIO4+ HCI = Cl, + FeCl; + H,0;

K) I, + KOH = KIO3; + Kl + H,0;

1) Mg + HNO3; = N,O + Mg(NOs), + H,0;

M) P + HNO3; + H,0O = H3PO4 + NO:;

H) SO, + KoCr,O7+ H,SO, = Crz(SO4)3+ K,SO4 + H0:;

O) FeS + O, = Fe,0O3+ SO..

Onpenenure 00beM BojgopoAa (MPU  HOPMAJIBHBIX  YCIOBHSX),
BBIJICJIEHHBIM TIPU B3aUMOJIEMCTBUM C COJITHOW KHCJIOTOM aTrOMUHUS
Maccou S T.

ITpakTudeckas padora Ne3 B hopMe nMpakTUUECKON MOATOTOBKU

1.7

MOXHO 1M CUWTaTh KOPPO3UEH CIIEAYIOIIUE MPOLIECChl: a) OKUCICHHE
kKejieza MpU BIEKTpocBapke; O0) B3aMMOJACICTBHE IMHKA C COJISTHOM
KUCJIOTOM TpU MOJIyYEHUU PAcTBOpa MJid TPABJICHHS METaia B XOJE
nasgaus. Jlaiite 000CHOBaHHBIN OTBET.




no

Byzner nu 3ammiiieH xene3HoJ0pOKHBIA MOCT, BBIMIOJHEHHBIN U3 CTaJH,
OT DJIEKTPOXMMHYECKOW KOPpPO3MHU B BOJE, €CIM HAa HEM YKPEHuTh
IJIACTUHY U3 JIPYroro MeTajlia: a) Maruus; 0) CBUHIIA; B) HUKEJIS?

K pactBopy, conmepxamiemy 27 1 xnopuna meau (Il), mob6aBumu 14 r
KeJe3HbIX onuiok. Kakas macca Meau BbLAENUIACH B Pe3yJibTaTe 3TOU
peakuuun?

Okcua xpoma, TPHUMEHSEMBIH B COCTaB€ MAaCThl IS TOJUPOBKHU
MMOBEPXHOCTHU AeTanen, coaepkut 68,42% xpoma. Onpenenure cTeneHb
OKHUCJICHUS XpoMa B (OpMYITy OKCHA.

dTopua ANIOMHUHMS, IPUMEHSAEMBIN B IPOU3BOJICTBE SMAJIEU, IOJIYHYaIOT
HEUTpamu3auuend TUAPOKCHIA ANIOMUHHS IUIABUKOBOM  KHCIJIOTOM.
Paccuuraiite MaccoByro 40710 (PTOPOBOIOPOJAa B KHUCIOTE, €CIIM Ha
B3aumojerictere ¢ 200 r rugpokcuaa amoMuHus noTpedosanoch 405 r
TUTABUKOBOM KHUCIIOTHI.

MaccoBsie 071 puMecei B 4yryHe COOTBETCTBEHHO PaBHBI: yIiiepojia
— 4%, xkpemuusa — 1,5 %, dochopa — 2,2 %, cepsr — 0,2 %. PaccunTaiite
00béM kuciaopoaa (H. Yy.), KOTOpPbIH HEOOXOJMM [IJII OKHCJICHUS
yKa3aHHbIX IpuMecei B uyryHe maccoi 500 Kr.

OOpa3zer; yyryHa maccoi 8,2 r paCTBOPUIIM B COJISTHOM KUCITIOTE, U MPHU
3TOM BbIAETUIOCH 3,2 1 Bojgopona (H. y.). Cuuras, 4Tro CIUIaB HeE
COJIepKaJl HUKAKUX MOCTOPOHHUX METAUTMYECKUX W HEMETATUYECKUX
MpUMeECEH, pacCUUTANTe MAacCOBYIO JIOJIO YIJIepoJia B JaHHOM 00pasue
qyTryHa.

JlaGopaTopHas pabora Ne6

2.1

Kakue u3 BemiectB, popMyIibl KOTOPBIX MPUBEIECHHBI HUXKE, SBISIFOTCS
U30MEPaAMU:

CH;7CHz~CH;—CH7z~CH, CH;=CHz-CH;—CH,
a) ; r) ;
I
H_CI:_C_(l:_H
ot Ho| H
H=C—C—C—C—H H—C—H
H HH H H
0) ;) :

CH3—C|ZH—CH2—CH3

CH
B) CsHig; K) °




2.2

1. HazoBute yriieBoaoposl, GOpMyJibl KOTOPBIX MPUBEACHBI HUXKE:

CHz- CH—CH—CH,

2) CH, CH, ;
ok
CH—CH—CH;~CH;~CH,
g  CHi CH—CH, CH;, .
CH, CH,
CHy- CHy-CH—C—CH—CH,~ CH,
5) CH, CH, ;
C,H. CH,
CH;~C—C—CH,
n  CHiCH

Hamummre ctpykTypHBIe GOPMYIIBI CIEAYIOMINUX YTIIEBOIOPOIOB:
a) 2,2-nqumeruimponas; 0) 2,2,4-TpUMETHIITNICHTAH;

B) 2-MeTun-3-3Tui0yTaH; 1) 1,3-qumetnnOyTaH.

CocTaBbTe ypaBHEHHUS PEAKLINM, XapaKTEPHBIE 11 XUMAYECKAX CBOMCTB
ATaHa.
OxapakTepu3yiiTe (u3MUeCKre CBOMCTBA MPENETbHBIX YTIEBOIOPOIOB,
cocraBa CsHg u CsHip. VkaxkuTe ux mnpakTuueckoe NPUMEHEHHE Ha
KEJIE3HOOPOKHBIX 0OBEKTaX.
CocTtaBbTe ypaBHEHHS pEaKltii, COTIIaCHO CXEME:

C — CH; — CH;3CIl — C,Hg — CO..

Omnpenenute 00beM KUCIOPOJa, HEOOXOAUMOTO ISl TTOJTHOTO CTOpaHHUS
200 r neHrTaHa.

Macca CXKWKEHHOro Ta3a B  OamioHaxX JJId  TEXHUYECKOro
HCTOJIb30BaHUSI Ha TMPEANPUATUSIX KEJTC3HOJOPOKHOTO TpaHCIIOpTa
coctaBiisger okojio 10 kr. Paccuuraiite o0beM BO37ayXa, HEOOXOIUMBIA
JUIS COKMTaHHs DTOr0 KOJMYECTBA rasa, moJjaras, 4To €ro OCHOBHOM
cocTaB — mpomnaH. Kakoil 00beM yIJIeKHUCIIOro ra3a npu 3TOM BbIICTUTCA?
PacdeTtsl puBeauTe K HOPMAIBHBIM YCIIOBHSIM.

Paccuutaiite 00beM  BO3Ayxa, HEOOXOIMMBIM IS  CrOpaHuUs
razoo0pa3HoOro TOIUIMBA, MPUMEHSEMOro B TEIJIOBO3HOM XO3SHCTBE,
ooveMoM 1 M3 ¢ 0ObeMHBIME foNsIMH MeTaHa 91%, sTana 4%, Bogopoaa
2%, a30Ta U Ipyrux Heroproyux razos 3%.

CocraBbTe YpaBHCHHA peaKHHﬁ, COIJIaCHO CXEMaM:
a) CH4 — C2H4 B CzHe B COz.




6) CzHe — C2H5C| — C2H4 — C2H5OH.

10. Onpenenure o0BeM OTWIICHA, OOpPA3yIOIMIETOCS TPH JETHApPATAIAN
ATUI0BOTO crupta Maccoit 200 T, ecnu BbIXOA NpoayKTa cocTaBUT 80%
OT TEOPETUYECKH BO3MOXKHOTO?

11. Onpenenure 00beM dTUIICHA, KOTOPBIM HEOOXOIUM IS MOJydeHus 126
KI' OKCHJIa TWJICHA, YUUTHIBAs, YTO MPOU3BOACTBEHHBIC TTOTEPH dTUJICHA
coctaBisaroT 10%.

12. Onpenenure Maccy Opoma, HEOOXOAUMOro i TmojaydeHus 1,2-
nuopomdTaHa u3 17,5 r aTreHa.

13. CocTaBbTe ypaBHEHUS PEAKIINNA, COTIACHO CXEMaM:

a) CaC03 — A — CaCy, —» CHy — CGHG;
0)
CH,— CH,Cl— C,Hg— C,H,— CH=CHCl — (-CH,~CH-) ;
Cl
B) CzHe — C2H5C| — C2H4C| — C2H4 — C2H2 — COz.

14. HazoBute o00nacTM TNPUMEHEHHUS alleTUJIEHA, €ro TOMOJIOTOB U
MIPOU3BOJIHBIX HA IPEANPUATHUAX KEITE3ZHOJOPOKHOTO TPAHCIIOPTA.

15. Onpenenure o0beM areTHICHa, HEOOXOAUMOIO IS MoxydeHus 1 kr
BUHWIXJIOpUIA, IIpU BbIxoae 90% OT TeOpeTUUECKH BO3MOMKHOTO.

16. Onpenenure 06beM BoJI0pOa, TpeOyemoro aJisg noiayuenus 134 i stana
IpU TUAPUPOBAHKUM AllETUJICHA.

17. Onpenenure 00bEM aleTUIIEHA, KOTOPBIA MOXKHO MOJTYYUTh U3 KapOua
Kanpuss Maccod 15 kxr. Ecnmm nmons mpumeceit B kapOuae KaabIlus
cocrasisieT 15%.

18. Onpenenure 00BEMBI arleTHIICHa W BoAoponaa (H. y.), 00pa3yromierocs
npu kpexunre u3 1000 M3 mpupoaHoro rasa, cogepxkamiero 96% Merana.

19. CoctaBbTe ypaBHEHHUS PEAKIUI, COTTIACHO CXEME:

a) CH4 — C2H2 — CeHe — C6H12.

6) CaC03 — Ca0 — Can — C2H2 — C2H4 — C2H5C| — C4H10 —
IUKJIO0YyTaH.

B) CH4—> CH3C| — C2H6 — C2H5C| — C3H8 — A —> C5H14 — C6H6 —>
CeHsNO..

20. Onpenenure Maccy HUKIOT€KCaHa, HEOOXOAMMOTO — ISl MOJy4eHUs
2,43 kr OeH3oJla MpU peakiuu AeruapupoBanus. Kakoil ra3 u B KakoMm
obbeme oOpazyercsi?

21. Kak, ucxojs U3 MeTaHa, moJyduTh 0eHzoi? Onpenenure o0beM MeTaHa,
HE0OX0IUMOT0 JIJIs ToTyueHus 8,2 T 0eH3o01a 0e3 yuera noTephb.

22. CocTaBbTe CTPYKTYpHBIE (DOPMYJIBI CIACAYIONINX BEIIECTB:

a) 2,4,6-tpumeTunoen3on; 6) 1-metuin,4-u300yTHIIOCH301T,




B) 1,4-u30nponuyiOoeH3oit; r) 2-MeTHI,3-3TUI0EH30.

23. Kakast macca 0eH30J1CyIb(POKUCIOTH MOIyYUTCS TP ACUCTBUN 200
M 94% -noro pacteopa HSO4 (p = 1,83 r/cm®) na Genzon?

24. U3 anerusieHa oobeMoM 23 11 (H. y.) modyuuaud OeH30J Maccou 16 r.
Omnpenenute MPOIEHTHBIN BBIXO HUTPOOCH307IA.

25. Macca CXWKEHHOro rasa B OajlyIoHaX JUIsi OBITOBOTO HMCIOJIb30BAaHHS
coctaBisieT okoo 10 kr. Paccumraiite 00beM BO3MyXa, HEOOXOAMMBIN
JUI COKATaHWSI ATOTO KOJIMYEeCTBa Tas3a, Iojiaras, 4To €ro OCHOBHOM
cocraB — mpomnad. Kakoil o00beM yITIEKHCIOro ra3za TMpH 3TOM
BBIZICIUTHCSI? PacdeTsl mpuBeANTEe K HOPMAJIbHBIM YCIIOBHUSIM.

26. JlabopaTtopHast pabota Ne7

27. Ilpaktrueckas pabota N4

1. Hanmummure CcTpyKTypHblE (QOpPMYJIBI H30MEPOB CIHMPTOB COCTaBa
CsH11OH. JlatiTe um Ha3BaHUs.

2. CocTaBbTe ypaBHCHHE PEAKITUH, XapaKTEPHBIX JUIT XUMUYECKUX CBOWCTB
npornanona-1 u Oyranona-2.

3. CocTtaBbTe ypaBHEHHUsI PEaKIINii, COTJIACHO CXeMaM:

a) C2H6—> C2H4 — C2H50H — C2H5ONa.

6)
20
CH,= CH,C1=>C,H=> C,H,Cl=> C,H,OH>CH-CT

B) C&COg — CaC, — C2H2—> C2H4 — C2H5OH
4. CocraBbTe YpaBHCHHMS PEaKIUi, COTIACHO CXEME:
a) C,Hg — C,HsCl — CyHy — 3THIIEHTITHKOIIb.

0) STWIEHINIUKOIb — 1,2-AMXJIOpITAaH — aleTuiieH — OeHzol —
YTJIEKUCIIBIN Ta3.

5. Paccuuraiite Maccy 3THJIOBOTO CHUpPTA, MPUOBIBIIETO HAa CTaHUUIO b.,
€CJIM TIPU OTIPaBKU CO CTaHIMK A. B uuctepHe 0bu10 90 TOHH 3TaHoINa U
MIpU TPAHCIIOPTUPOBKHU ero notepu coctaBmiu 0,2 %.

6. Kaxkoit o6bem Bo3myxa, cozaepxkamiero 20% kuciopoja, morpedyercs
JUTSI CTOpaHUs: a) 5 MOJIb MeTaHoa; 0) 2 MoJIb TIporanosa?

7. Tlpu B3aumoneiictBuu 180 r 3TaHONIAa ¢ TUAPOKCUIOM HATPUS MOIYYEHO
210 r sranonsTa Hatpusa. Onpenenute MPOUEHTHBIA BBIXOJ ITAHOJSITA
HaTpuUs OT TEOPETUUECKHA BO3MOMKHOTO.

8. B kauectBe aHTH(pH3a B paiuaTopax CUCTEM OXJAXKJEHHUS JBUTATEIEH
BHYTPEHHETO CrOpaHMsl TMOABUKHOTO COCTaBa KeEJIE3HOJAOPOKHOTO
TpPaHCIOPTa MCHOJB3YETCS ATWICHIIUKOIb. CoCTaBbTE YypaBHEHUS
peaKLMii MOTyYEHUs! STUICHTIIMKOIS U3 ATaHa.

9. Kakoit o0beM BOAOpOJAa MPHU H. Y. MOKHO BBIICIUTh METALTUYECKUM
HaTpueM u3 1 MoJib TimIepuHa?

10. C xakumMu W3 TEPEYHCICHHBIX BEIIECTB OyAeT pearnpoBaTh (PEHOII:




HaTpuH, XJop, OCH30J, a30THasI KUCIOTA, OKCUJ Kaibiuga? CocTaBbTe
ypaBHEHHS BO3MOXKHBIX PEAKIIMM U HA30BUTE MX MPOTYKTHI.

11. CocTaBbTe ypaBHEHHUS PEAKLHUM, COTJIACHO CXEMAM:
a) C;Hg — CoH; — CgHg — CgHsCl — C¢HsOH —2,4,6-tpubpomdenont.

6) CH4 — CH3C| — CzHe — C2H5C| — C3H8 — C6H14 — C6H6 —
IMMKPUHOBAA KUCJIOTA.

12. Onpenenute Maccy 6poMa, KOTOpbIH MOTpeOyeTcs it mojrydenust 233
r 2,4,6-Tpubpomdenona.

13. Onpenenure mMaccoByro J0Jit0 (EHOIsITA HATPUsS, B PACTBOPE Maccou
232 r, ecnu mpopearupoBaio 21 r peHosa ¢ rTUAPOKCHUIOM HATPHSL.

14. Onpenenute Maccy geHosia, KoauuecTBoM Bemectsa 0,5 MOJIb.

15. IlukpuHoBasg KucIOTa, OOpa3yromiascs TMpu HUTPOBAHUU (PeHosa
KOHICHTPUPOBAHHOW a30THOM KHUCJIOTOM W SIBIIAIOIIASICA B3PbIBYATHIM
BEIIIECTBOM, HCIIOJB3YETCS B JOPOKHO-CTPOUTEIBHBIX paboTax MpHu
MPOKJIAJKE  JKEJIE3HOJOPOXKHOTO TMOJOTHA B  TPYIHOMPOXOIUMBIX
paiionax. Omnpenenure Maccy a30THOM KHCJIOThI, 3aTPAYCHHYIO Ha
HUTpoBaHWE (QeHosa Maccoil 18,8 1, mpuBozsiiee K 00pa30BaHUIO
MMAKPUHOBOM KHUCIIOTHI.

16. HazoBute BemecTBa 1Mo hopmyriam:

-0 (|:|_|3 -0
CHg-CH—CH,~ C | CH;—C—~C—CT
2) CH, ) CH, ;
CH; ?H—CHZ—CHZ—Cfﬂ H_Cio
5) CH, - H

17. CoctaBbTe€ ypaBHEHHS PEAKIUM, XapaKTEPHBIX [JIs ajbJCTHJO0B Ha
puMepe MpomnaHasi.

18. KakoBsl COCOOBI MOJTy4YEeHUS alnbaernuIoB? [IpuBenute
COOTBETCTBYIOIINE YPaBHEHUS PEaKIUii MOTyuYeHHs OyTaHaIsl.

19. Kakne peakuuu SBISIOTCA KAYECTBEHHBIMU  JUISL  OMNPEACIICHUS
anpAerua0B B pacTBope? OTBET MOJATBEPIUTE YPABHECHUSIMU PEAKITUH.
20. CocTaBbTe ypaBHEHHUS PEAKIMHM MOJUMEPU3ANNU U TOJIUKOHICHCAIIUU

dbopmanbaeruaa.
21. CocraBbTe ypaBHEHUS PEAKIIUMA, COTIIACHO CXEMaM:

0 0
Z Z
C,H— CHCl— CHLOH— CH,~CT = CH—CT_

a)

0
CH— H—CfHe CH,OH— CH,Br — C,H,— CO,
6)




22. C KakuMU W3 TEPEUYMCIICHHBIX BEIIECTB pearupyer mpomnaHaib: NHs,
CH30H, HCN, Cu(OH),, Na, O,, amMua4HbIii pacTBOp OKcHaa cepedpa?
CocraBbTe ypaBHEHUSI BOBMOXKHBIX PEAKIMM U Ha30BUTE UX MPOTYKTHI.

23. Kakas macca TexHMYECKOro KapOuja Kaublus, cojepxaiiero 20%
npumeceit, norpedyercs s noiaydeHus: 26,4 r yKCyCHOTO ajbIeTua,
€CJIM BCE PEaKUUu MPOTEKAIOT ¢ BBIX010M mpoaykTa 80%?

24. Tlpu B3auMojelicTBUU dTaHoja Maccor 9,5 T ¢ okcumom memu (1)
MOJYYUIIM allbJIETU], Macca KOoToporo cocraBuna 7,4 r. Paccuuraiite
MacCOBYIO J0JI10 (B %) BbIX0/1a alIbJIETU/IA.

25. JIns KaTtaauTHYeCKOro TuapupoBaHus 17,8 r cMecH MypaBbUHOTO U
YKCYCHOTO aJIbJICTHIOB JO0 COOTBETCTBYIOIIHUX CHUPTOB MOTPEOOBATIOCH
11,2 1 Bomoponma (H. y.). Ompenenutre MacCOBYIO JOJIO KaXIOro
aJbJIeTUIa B CMECH.

26. Hanuiute cTpyKTypHBIE (DOPMYJIIBI CIEAYIONINX KETOHOB:

a) 2,2-TMMETUIITIEHTaHOH-3; 0) METHJISTUIIKETOH; B) 3-METUIOYTaHOH-2.

27. CocTaBbTe ypaBHEHUS peaklUi, XapaKTEPHbIX JJIsi KAPOOHOBBIX KUCIIOT
Ha IpUMEpe IPONHOHOBOM KHCIOTHL. lIpuBenuTre COOTBETCTBYIOLIME
YPaBHEHUS PEAKLUH.

28. HanmmmTe ypaBHEHHE pEaKIIMU TMOTYyYEHHUS aKPHIIOBOW KUCTIOTHI.

29. CocTaBpTe ypaBHEHHUS PEAKIUN TOIYYCHHS YKCYCHOM KHCIIOTBHI H3
HedTH.

30. CocTaBbTe ypaBHEHHsI pEaKIMi, COTJIACHO CXEMaM:

3l.a)
@) O O g
= ~ = =
C,H,— CHyCT = CHOH—> CpH, — CHCT = CHyCT | — CHCT ]
0)

32. MypaBbuHasi KHCJIOTa, TMOJOOHO anmpAeruiaM, JaeT PEaKIHio
«cepebpsiHoro  3epkana». (CocTaBbT€ ypaBHEHHE OTOW pEakiuu.
XapakTepHa JId OHa JUIsl JpYyrux KapOoHOBBIX Kucior? Otser
obocnyiite. Kakas macca cepebpa oOpasyercsi mpu OKUCICHHH 5 MOJb
HCOOH?

33. CocTaBbTe ypaBHEHHs peakIUil 3TepuUKAIU MEXAY: a) YKCYCHOM
KHCJIOTOM W OyTtaHoysioM; ©) MAacisHOW KHCIOTOW W MPOMAHOJIOM;
B) MypPaBbUHOM KHUCIOTON U 3TAHOJIOM.

34. Onpenenute Maccy yKCyCHON KHMCIIOTBL, TOJTyYEHHON OKHMCIEHHEM 5 M°
Oyrtana no cxeme: C4H1o + O — CH3COOH + H,0.

35. U3 aunerunena Ha ocHoBe peakuuu KyuepoBa Moy4aroT YKCYCHYIO
kucnoty. Kakoit o0bem aneruneHa norpedyercs ais noiaydenus 125 T
YKCYCHOM KUCJIOTHI?

36. Onpenenure  Maccy — anerata  HaTpus, OOpa3oBaHHOTO  MpH

HEUTpaJM3alMi TUAPOKCHIa HATpUs Maccoil 16 T yKCYCHOW KHUCIOTbI

Na.



Maccou 45 T.

37.Ilpu TpaHCHOPTUPOBKE YKCYCHOW KHCIOTHI Maccod 90 TOHH B
CHEeIUaIN3UpOBAaHHOM BaroHe Ha IMepepadaThiBalolIiee MPEaNpUsiTUe
npudbUIo 89, 6 T BemecTBa. OnpeaenuTe MacCoBYIO J0JI0 MOTEPh.

38. CocTaBbTe ypaBHEHHS pEaKIMi STEpUPUKALMU MEXKIY: a) MaCISTHOU
KHUCIIOTOW M MPOMAaHOJIOM; 0) BaJIepMaHOBOM KHUCIOTOW W METaHOJIOM; B)
YKCYCHOM KUCJIOTOM U OYTaHOJIOM.

39. CocTtaBpTe ypaBHEHHS PEAKIMI THAPOIU3a: a) MPOMUIOBOro 3dupa
YKCYCHOUM KHCIIOTBI; 0) METHJIOBOTO d(Hpa MEHTAHOBOW KHUCIOTHI,  B)
STHIJIOBOTO 3(hrpa MpOMMOHOBON KUCIIOTHI.

40. CocTaBbTe ypaBHEHHS PEAKITUI COTIIACHO CXEMaM:

a)
C,H&—CH,C| - CH,— CH,— CH3—C\I_| — CH3—C\OHH CH3_C\OC3H7.
6)

o)
— CH~CZ__ —

0 o
Z Z
C,H;— CH;/— CH.OH— CHs—C\H — CH;—-CJ OCH,

OH
— CH,OH — CO,.

41. CocTtaBbTe cXeMy TOJyYeHMs JITHIalleTata u3 OdTaHa. Hamummmre
YPaBHEHHSI COOTBETCTBYIOIIMX PEAKIUH.

42. Onpeaenure Maccy ciaoxkHoro 3¢dupa, odpazoBanHoro 100 r ykcycHoOM
KUCJIOTHI U 118 T MeTusioBOro crnupra.

43. bytunaneratr BXOAUT B COCTaB MeHTa(TaIeBbIX dMajCH, HCTIOIb3yeMbIX
JUIS OKPACKHU MaCCAKUPCKUX BArOHOB U JIOKOMOTHUBOB. OMpenenuTe ero
MPOLICHTHBIM BBIXOJI, €CIU MpH B3aumonaencTsuu 48 r OytaHona u 72 T
YKCYCHOM KUCJIOTBI MOTYUYUIIU 74 T CJI0KHOTO d(upa.

44. BpryuciauTte MaKCUMajdbHO BO3MOKHBIM BBIXOJI METUJIOBOTO 3dupa
MYpPaBbUHOM KHUCIIOTBI, €CIU ISl peakuuu Obu1o B3sTO 40 T' KUCIOTHI U
20 r ciupra.

45. Kakue cBoHCTBa XapakTepHbl i KupoB? Hamummre ypaBHEHUS
pEaKIuu.

46. B uyem cymHOCTh THUIpUpOBaHHS KUpoB? Hamummre ypaBHEHHE
pEaKuu U YKKHUTE, TJ€ UCIIOIb3YETCs 3TOT MPOILECC.

47. Kak MOXHO NpEeBpaTUTh KUJIKUN KUp B TBepAwlii? Hanwumwre
YpaBHEHUE pPEaKIIHH.

48. Hanmummre cTpyKTypHYIO (DOpMyiy Cl0XKHOTO 3(dupa, 0oOpa3oBaHHOTO
[JIMLIEPUHOM U OJIEMHOBOM, CTEAPUHOBOM U MACJISIHOW KUCIIOTAMM.

49.0mnpenenute Maccy TIHIIEpUHA, KOTOpas oOpasyeTcs IpH HIEJIOYHOM
OMBIJIEHUM TBEPJIOTO kupa Maccoit 220 r.

50. [Topuwuto xupa, B COCTaB KOTOPOTO BXOJUT TOJIBKO OJICMHOBASI KUCIIOTA,
NOABEPINIM TUJIPOJIN3y BoAoil. OmnpenenurTe Maccy B3STOTO TpPUOJIEaTa,




€CJIM W3BECTHO, 4YTO [UJIi HUTPOBaHUS OOpa30BaBIIEroCs TIIIMILIEPUHA
notpedoBanock 450 T a30THON KUCIIOTHI.

51. Onpegenute Maccy CTEapUHOBOW KUCIIOTHI, MOTy4YeHHOU 13 250 T MblIa,
JICUCTBUEM CEPHOM KHUCJIOTBL. TE€OPETUYECKUHA BBIXOJ CTEAPUHOBOM
KHUCIIOTHI cocTaBisieT 92%.

52. KakuMu XMMHUYECKUMH PEAKIUSIMHA MOXKHO TOJTBEPIUTH, YTO TIIIOKO3a
— aIbJACTUAOCTIUPT?

53. HazoBuTe OCHOBHBIE CIOCOOBI TONyueHHUs TIIOKO3bl. [IpuBenute
YPaBHEHUS PEAKIIUM.

54. IlogTBepanTe MPOIECC MOTYUEHHSI IITIOKO3bI U3 KpaxMaa U LEeJITH0I03bI
YPaBHEHHSIMH XHMHUYECKUMX peakuuii. Kak onpenenuts Kpaxmal B
pacTBOpE MU CMeCcu?

55.CocTaBbTe ypaBHEHUS! PEAKIMM COTJIAaCHO CXEMaM, YKKUTE Ha3BaHUS
BEILECTB:

a)

2''5°
0) (CeH1005)n — CsH1206 — COz — CgH120e.

56. CocTaBpTe ypaBHEHHsI CICAYIOUINX PEAKIHI C y4acTHUEM IIeJUITOJIO3bI:
a) ruaposin3a; 0) TOpeHusl; B) HUTPOBAHUS U30BITKOM a30THON KHCIIOTHI.
HazoBute o0Opa3zyronimecs: BeecTBa.

57. Onpenenure 00bEM YIIEKUCIOTO Ta3a, oOpa3yroluicsd MNpU TMOJTHOM
OKHCJIEHUH 2 MOJIb TJIFOKO3BI.

58. Onpenenure o0BeM Bojopona (H. y.), KOTOpBIM mMOTpedyeTrcs s
BOCCTAHOBJICHHS 3 MOJIb TJTFOKO3BI B CITUPT.

59. Onpenennure Maccy TJIFOKO3bI, HEOOXOMUMOM s mojydeHuss 11,2 1
sTHIIeHa (H. y.) B pe3yJbTaTe JBYX MOCIEAYIOIIMX MPOIECCOB —
CIIUPTOBOIO OpOXKEHUST U JeTUApaTalud 00pas3yrolmierocss Crupra.
Brixon stunena cocrasisier 50%.

60. PaccuuraiiTe mMaccy 3TaHosia, KOTOPYIO MOXXHO MOIy4uTh u3 100 Kr
kaprodens. [Ipon3BoACTBEHHBIC TOTEPU COCTABISAIOT 18%.

61. Onpenenure Maccy TPUHUTPOLICIUTIONO3bI, €CIH JJI1 €€ TOJyYeHHUS
U3PacxoJ0BaHO | T LETI0I03EI.

62. PaccuuTaiiTe Maccy Tpualerara IeJUTION03bl, MOJIYYeHHYI0 HU3 2 T
JPEBECHBIX OMMWIIOK, coaepxkamx 55% uemnonossl. [IponsBoacTBeHHbIE
NOTEPU COCTABIAIOT 72%.

63. JTaGopatopHas padota Ne8

64. JlabopaTtopHast pabota Ne9

65. JlabopaTtopHas pabota Nel(

2.4

1. C xakumu U3 IEPEUNCICHHBIX BeecTB pearupyeT metmwiamud: Na, H,0,
HBr, KOH, H,SO4, Oy, Cl,. Hanummre ypaBHEHHS peakIui.
2. Hammmmre cTpykTypHBIE (POPMYIIBI CIETYIONNX AMHUHOB:




a) TMMETUJIaMUH; 0) TeHTUINPONUIITUIAMUH;
B) OyTWJIaMUH; T') Oy TUIIMETHIIAMUH.

3. CocTaBbTe ypaBHEHUS peEaKIMi, C TMOMOIIBI0O KOTOPBIX MOXHO
MOJIYYUTb: a) MPONMIAMUH; 0) STUIAMHH.

4. CocTtaBbTe YypaBHEHHUS pEAKIUH, XapaKTepHBIE [UISI XUMHUYCCKUX
CBOWCTB: a) IWATWJIAMHUHA; 0) TpONMWIaMWHA; B) NUMETHJIIAMHUHA, T)
METHUJIITHIIAMIHA.

5. CocTaBbpTe ypaBHEHHsI pEAKIUI, COTJIACHO CXEME:
C2H2—> CeHe - CeHsNOz — C6H5NH2 — CH3C6H5NH2.

6. Onpenenure o0beM azoTa (H. y.), KOTOpPbI 00pa3yeTcsi Mpu CrOpaHUuuU
sTunaMuHa oobeMoM 40 11 u cogepkaHueM 2 % HEroproYnux IpUMeECei.

7. Onpenenute NEPBUYHBIA aMWH, MPU TMOJHOM CXXHTAaHUU KOTOPOTO
Maccoit 25 r momyuyeH raz oobemom 4,74 1 (H. y.), HE TOTJIOIIAEMBI
PacTBOPOM LIEJIOYH.

8. CocraBpTe ypaBHEHHS PEAKIMM, C MOMOIIBIO KOTOPBIX MOXKHO
MOJIYYUTh AHWJIMH U3 METaHA.

9. CocraBbTe YypaBHEHHUS pEaKLUMW, XapakTepHble I XUMHYECKUX
CBOMCTB aHUJIMHA.

10. AHMIMH WMPOKO NPUMEHAIOT B  IMPOU3BOJACTBE  KpPaCUTEIEH,
BCIIOMOTaTENbHBIX  BELIECTB JUISI PE3UHOBOM  MPOMBIIUICHHOCTH,
HOJyYeHHUs] TOJUMEPHBIX MAaTEpPHAJIOB, HAXOMAAIIUX CBOE MECTO B
OTpacisAX JKEJNE3HOJOPOXKHOro Xo03aiicTBa. OnpenennuTe Maccy aHWIIMHA,
KOTOpbIM mojyueH u3 210 r HUTpOOEH30I1a, €CIM €ro BBIXOJ COCTABHUII
80%.

11. C xakuMu U3 NIEPEUUCICHHBIX BEUIECTB pearnpyeT aMHUHOMPOIIUOHOBAS
kuciora: K, NaOH, KCl, HQO, Bro, H2804, CHgoH, C,HsCOOH.
Hanummre ypaBHEHUS peakui.

12. Hanumute  CTpyKTypHbIe (DOPMYIBI  CIEAYIONIMX aMHHOKHCIIOT:
a) 0-aMHUHOITPOIIMOHOBOI; 0) f-aMUHOMACIISIHOM;

B) Y-aMHUHOTICHTaHOBOM.

13. CocTaBbTe ypaBHEHHUS pEAKIUH, C TOMOIIBI0 KOTOPBIX MOXKHO
MOJIYYHTh: a) TIUIMH; 0) aJaHWH; B) CEPUH.

14. CoctaBbTe ypaBHEHHUSI pEaKlMil, XapaKTepHbIC [JIsI XUMHUYECKUX
CBOWMCTB: a) cepuHa; 0) IIUIMHA; B) JIN3WHA.

15. Kak mony4uTh 0-aMHUHOINPOIMOHOBYIO KHCJIOTY W3 TMpOIaHojia B
HECKOJIBKO cTaauii? [IpuBennTe COOTBETCTBYIOIINE YPABHEHUS PEAKIIUI.

16. CocTaBbTe ypaBHEHUS peaklUid, COTJaCHO CXEMeE:
C2H4 — C2H6 — CHgCOOH — CHzC'—COOH — CHzN Hz—COOH —

CH2NH,—COOCH:s.

17. CoctaBpTe  cXxeMy  peakiuu  OOpa3oBaHHUS  TpUNENTHAA U3
aMUHOOYTaHOBOM KHCIIOTBHI.
18. Onpenenure Maccy METUIOBOIO 3(Hpa aMHUHOIPOIMOHOBOM KHUCIIOTBHI,




€CJIU B PEAKIIUIO BCTYIUJIO 3 MOJIb aMUHOIIPOTTUMOHOBOM KHUCIIOTHI.

19. Onpenenure  MaccoByl  JIOII0  a30Ta B JTWIOBOM  3dupe
AMHUHOMACJISTHOM KUCITOTHI.

20. Onpenenure Maccy aMHUHOYKCYCHOM KHCJIOTBI, €CIM TIpU  €e
HeWTpaau3auu U30bITKOM pacTBOpa THIPOKCHIA HATPUs 00pa30BaIOCh
29,4 T commu. MaccoBas 1075 BeIX0J1a coJii coctaBmiia 73%.

21. [TommaMuIHOE BOJIOKHO JHAHT TOJYYAOT IyTEM IOJMKOHICHCAIIUN
amuHO’HaHTOBON KHCIOTBI HoN—(CH2)s—COOH. CocraBsTe ypaBHeHHE
COOTBETCTBYIOIIEH PEAKLIVH.

22. Kak oOpasyetcs nentuaHas cBs3b? [IpuBenure mpumMepsl 00pa3oBaHuUs
TUTIENTHAA U TPUTIENTHA.

23. Ha3oBuTe XxapakTepHbIE IBETHBIC PEAKIINU OCITKOB.

24. PaboTta MaIIMHUCTa OTHOCUTCS K TSDKEIOMY (PU3HYECKOMY TPYIY.
ITosToMy B CyTOUYHBIH paIlliOH MAlIMHUCTA JIOJHKHO BXOJUTH B CPEIHEM
okoso 150 r Oenka, HEOOXOIUMOTO JUISI COXPAHEHUS a30THUCTOTO
paBHOBecus B opranusme. Onpenennre MUHUMAIBHYIO MOJISIPHYIO Maccy
Oenka, B coctaB koToporo BxomuT 0,16 % cepbl, eciiv MPEeaoI0KUTh,
YTO B €r0 MOJIEKYJIE COACPKUTCS TOJIBKO OJUH aTOM CEpHI.

25. JlabopatopHast padota Nell

26. ludpdepeHupoBaHHbIi 3a4€T

Kpurepuu ouenku

Ouenka

Kpumepuu: npasuibHO 6blNOJIHEHHblIE 3A0aHUA

KOTIHNYHO»»

PaGora BbINONHEHAa NOJHOCTHIO; B JIOTMUECKUX
pacCyX JeHUIX M OOOCHOBaHMM pEIICHUS HET
npoOenoB M OWMOOK; B PEIICeHWH 3a7ady HeT
MaTEMaTUYECKUX OMIMOOK (BO3MOXHA OFHA HETOY-
HOCTb, OINKCKA, HE SBJISIOMIAACS CIEACTBUEM
HE3HAHUS WX HEMOHUMaHUs y4eOHOTO MaTepuaa),
HET OMOOK B HamucaHud (HOpMyJ XUMUYECKHX
COEIUHEHUH.

«XOPOUIO»

PaboTa BhIIIOTHEHA ITOJHOCTHIO, HO OOOCHOBAHMS
IIaroB PEIICHHUS HEIOCTaTOYHBI (€CIM yMEHHue
00OCHOBBIBAaTh  PACCYXICHUS  HE  SBIISUIOCH
CHeIUaIbHBIM OOBEKTOM TMPOBEPKH); JOMYyIIEHA
oJlHa OmMOKa WK JBa-TPU HEJO0UYeTa B PUCYHKAX,
XUMUYECKUX (popmynax (eciau 3TU BUIBI paOOTHI HE
SIBJISUTACH CTICTIMAIEHBIM 00BEKTOM MTPOBEPKH).

«YAOBJICTBOPUTCIBLHO»

Honymensl Oojee oHOM oOmMOKKM Wik OoJiee
JIBYX-TPEX HEIO0YETOB B PHCYHKAX, XHMHYECKHUX
dopMmynax, HO CTYIEHT BJaJACEeT 00S3aTCIbHBIMHU
YMEHUSIMH T10 TIPOBEPSIEMOM TEMeE.

«CHCYOOBJICTBOPUTCIBHO»

I[OHyHICHBI CYHICCTBCHHEIC OH_II/I6KI/I, IIOKa3aBIIHC,
4TO CTYACHT HC BJIAJCCT 00s13aTeILHBIMU YMCHUSAMU




‘ 10 TAHHOW TEME B MOJIHOW MEPE.

5. UudopmanuonHoe odecrniedyeHue 00yUeHus

5.1. [leyaTHbIe U3AAHUA

1. HoBommuckuit 1.M., HoBommuckas H.C. Oprannueckast XuMus: y4eOHUK TS
11 (10) xmacca. [DnexTpoHHBIN pecypc]: — Mocksa: Pycckoe cioBo, 2020 — 368 c. —
ISBN 978-5-533-00447-3 no mapostro. ibooks.ru

2. HoBomunckuit M.M., HoBommackas H.C. Opranndeckast Xumusi: yueOHUK IJis
10 (11) xnacca. [DnexTpoHHslil pecypc]: — Mocksa: Pycckoe cioBo, 2020 — 440 ¢. —
ISBN 978-5-533-00484-8 no mapostro. ibooks.ru
5.2. DJIeKTPOHHbIE U31aHUA (3JIEKTPOHHbIE PecypcChl)
1. Cupotkun O.C. Xumusa: yueOHuk / O.C.Cupotkus, P.O.Cuporkun.- Mocksa:
KHOPVYC, 2019.-364c. Pexxum noctyma: http:// www.book.ru
2. 3amaun ¥ ynpaxHeHHus 1o obmiel xumuu : ydyeObnoe mocodbue / H.JL.I munKa.- u31d.
crep.- M.: KHOPYC ,2019.-240c. Pexxum noctyna: http:// www.book.ru
3. OO0 Hayunas snekTpoHHas OuOmMoTeKa [DIEKTpOHHBIN pecypc]: M., 2019 —
Pexum noctymna: http:// www.elibrary.ru
5.3 UnTepHeT — pecypchbl:
1. Enunas xosuekuusi 1udpoBbIX 00pa3oBaTeIbHBIX pecypcoB - Pexum pocrtyma:
http://school-collection.edu.ru/
2. DOnekTpoHHas Bepcus Traserbl "Xumusa' mnpuioxkeHue K wu3gaHuro  «llepsoe
ceHTsA0ps» - Pesxxum noctyna: http://him.1september.ru/
3. Xumunueckuit ¢pakynprer MI'Y um. M. B. JlomoHOCOBa [DneKTpOoHHBIN pecypc]:
cepBep XxuMHUecKkoro ¢akynbrera Moc. roc. yu-ta uMm. M. B. Jlomonocosa. - M., 2019-
- Pexxum noctyma: http://www.chem.msu.su/rus/weldept.html
4. EctecTBEeHHOHAYYHBIM 00pa3oBaTeIbHBIN MopTan [DneKTpoHHbIN pecypc| / MuH-BO
obpazoBanust u Hayku Poc. depepamuu. - M. ; CII6., 2019. - Pexum npocryma:
http://www.en.edu.ru, cBOOOIHBII
5. IInardhopma Zoom s NPOBENCHUS OHJAWH-3aHATUM W BUACO-KOH(DEPCHIIUH.

[DnexTpoHHbIi pecypc]. Pexxum moctyna: https://zoom.us/.
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6. DnexktpoHHas WHGOPMAIMOHHO-00pa3oBarenbHas cpeaa Ha Tuiatrgopme Moodle.

[DnekTpoHHBIN pecypc].



