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1. O0mue moJ10KeHNs

B pesynapraTte ocBoenms yueOHOW mucnmmuiiabl OYJl. 11 Xwumus oOydarouuiics TOJDKEH
obmanate mnpexycmorpeHHbiMu DPI'OC COO u OI'OC CIIO no cnenmansHoctn  08.02.10
CTpouTENbCTBO KEIE3HBIX 10POT, IIYTh U IYTEBOE XO3SIMCTBO CICAYIOIIMMU YMEHUSAMU, 3HAHUSIMU:

¥Y1. Ha3bIBaTh U3y4eHHbIE BEIIECTBA 10 TPUBUAIBHOW UM MEXKIYHAPOIHON HOMEHKIIATYpPE;

¥Y2. Onpenenstb: BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, TUIl XUMUYECKON
CBSA3M B COCOUHEHMSX, 3apsiJ MOHA, XapakTep Cpeabl B BOAHBIX pacTBOpAaX HEOPraHWYECKUX U
OpraHUYECKUX COEIMHEHHI, OKHUCIHUTENIb M BOCCTAHOBHUTEIb, IPUHAJJIEKHOCTh BEIIECTB K Pa3HbIM
KJlaccaM HEOPTraHUYECKUX U OPraHUYECKUX COSAMHEHUN;

¥Y3. XapakrepuzoBaTh: 3JIEMEHTbl MajblX IEPUOAOB MO HX MOJOXKEeHUI0 B Ilepumonnueckoi
cucreme [[.M1.MeHneneeBa; o0mme XUMUYECKHE CBOWCTBA METAJJIOB, HEMETANIOB, HEOPTAHUYCCKUX H
OpraHWYECKUX COEIWHEHMM; CTPOCHUE M XHMHUYECKHE CBOMCTBA H3YYEHHBIX HEOPraHMYECKUX U
OPraHMYECKUX COCAUHECHH;

Y4. OObBACHATH: 3aBUCUMOCTb CBOICTB BEIIECTB OT HUX COCTaBa W CTPOCHHsS, MPHUPOAY
XUMHUYECKON CBSI3M (MOHHOM M KOBAJIEHTHOM, METAINTMYECKON M BOJIOPOJHOI), 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOH peaklny U TOJI0KEHNE XUMUYECKOTO PABHOBECHS OT Pa3INYHBIX (PaKTOPOB;

Y5. BeINOAHAT XUMUYECKUIN AIKCIEPUMEHT MO0 PAaCIO3HABAHUIO BAKHEHIIMX HEOPraHUUYECKUX U
OpraHUYECKUX BEUIECTB;

Y6. IlpoBoaMTH: CaMOCTOSITETIHHBIH MOUCK XUMHUYECKOW HH(POPMAIMK C HCIOIH30BAHUEM
pPa3IMYHBIX HCTOYHUKOB - (HAy4YHO-TIOMYJSPHBIX H3JaHUM, KOMIBIOTEPHBIX 0a3 aHHBIX, PECypCOB
WHuTepHera); MCHOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUMU JUIsl OOpabOTKM M Iepeiavyd XUMHUYECKOU
uH(popMaluy U e€ MpeACTaBICHHS B pa3IUYHbIX (hopMax;

31. Baxneiimme XUMHYECKHE TOHSTHS: BEIIECTBO, XMMHUYECKHUH JJIEMEHT, aToM, MOJIEKYJa,
OTHOCUTEJIbHBIE ATOMHBIE M MOJIEKYJISIPHBIE MAacCChl, UOH, aJUIOTPONUsS, WU30TONbI, XMMHYECKasi CBS3b,
AJEKTPOOTPHULATEILHOCTD, BAJIGHTHOCTh, CTENIEHb OKUCIIEHUSI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM
ra3o00pa3HbIX BELIECTB, PACTBOPHI, ANEKTPOJIUT U HEIIEKTPOIHUT, INEKTPOIUTUYECKAs THUCCOLMALINS,
OKHCIIUTENh U BOCCTAHOBUTENb, OKUCIIEHHE W BOCCTAHOBJICHHUE, TETIOBOW 3((eKT peaxium, CKOpoCTh
XMMHUYECKOM peakIiy, KaTajlu3, XUMHUYECKOE paBHOBECHE, YIJIEPOJIHBIA CKelleT, (yHKIMOHaJIbHAs
rpymnna, 130MepHusi, FOMOJIOTHS;

32. OCHOBHBIE 3aKOHBI XMMHHU: COXPAaHEHHUs MAacChl BEILECTB, IOCTOSIHCTBA COCTaBa BELIECTB,
IIepnonnueckuit 3akoH /[.11.Menneneena;

33. OCHOBHBIE TEOPUU XUMHUH: XUMUYECKON CBSI3H, YIEKTPOJIUTUYECKON AUCCOLMALMH, CTPOCHHUS
OpPraHMYECKUX U HEOPTraHUYECKUX COCIUHEHMI;

34.BaxHeime BeHmIECTBA U MaTepUalbl: BaKHEWIIME METaUlbl U CIUIABBI; CEpHas, COJIsHas,
a30THAsl ¥ YKCYCHas KUCJIOTHI; OJIarOpoHbIE Ia3bl, BOJAOPO, KHUCIOPO/I, TAJIOT€HbI, IIETOYHbIE METAILIbL;
OCHOBHBI€, KHCIOTHBIE U aM(pOTEepPHbIE OKCUABI U THIPOKCHUJBI, METOYH, YTIEKUCIBIA U yrapHbIH Ta3bl,
CEpHHUCTBIM Ta3, aMMHaK, BOJAA, NMPUPOIHBIA ra3, MeTaH, JTaH, STWUJICH, alleTUJIEH, XJIOpUJ HaTpus,
KapOOHAT U r'MJpokapOOHAT HaTpus, KapooHAT U docdar KambIus, OEH30I, METaHOJ, STAHOJ, CIOXKHbIE
3¢upsl, KUPBI, MblJIa, MOHOCaXapuAbI(TJII0K03a), AUcaxapuibl (caxaposa), mojiucaxapuabl (Kpaxman U
uenn}ono3a), AaHUJINH, aMUHOKHCJIOTHI, 6eJIKI/I, HNCKYCCTBCHHBIC 1 CHHTCTUYCCKHUE BOJIOKHA, KayUYyKH, IJIaCTMACCHI.

dopmoit MIPOMEKYTOUHOMN aTTecTaluu o yueOHOU JUCLUTUINHE SIBIIAETCSA
Au(ppepeHPOBAHHBIN 3a4ET.



2. Pe3yabTaThl 0OCBOCHHS Y4eOHON M CUMIIIMHBI, OJIesKalHe MPOBepKe
2.1. B pe3ynbTare aTTecTanuy 1o y4eOHOM IUCHUIUIMHE OCYHIECTBIISIETCS KOMIUIEKCHAs POBEpKa

CHEAYIOUIMX YMEHUN U 3HAHUM:

Tabmuma 2.1

Pe3yabTaThl 00yUeHUsi: yMeHUs,
3HAHHUS, 00IIME U
npogeccuoHaATIbHbIE KOMIIETEeHIMU

IMoka3aTenu olleHKHU pe3yabTaTa

®opMa U MeTO/bI
KOHTPOJISl M OlleHKH
pe3yabTaToB
o0yueHust

YMmern:

V1. Ha3biBath H3ydeHHBIE BEIIECTBA
10 TPUBHAIIBHOW WJIM MEXIYHAPOIHOM
HOMEHKJIATypE;

J1.4,6,7,9,12,13,
M.1,2,3,4,5,8,9
11.1,2,3,4,5,7
JIP 2.4, 16, 23,30

1) Hanumcanme W YTeHHWE 3HAKOB
XUMHYECKHUX JIEMEHTOB;

2) pa3nuyue MPOCTBIX U CIIOKHBIX
BEIIECTB, CMeceil WM  CIIOXKHBIX
BEIIECTB;

3) cocraBnenue Gpopmyn OMHAPHBIX
COEIMHEHUN 1 UX Ha3BaHUE;

4) drenue W Ha3BaHHe (opmyn

XHUMHYECKHUX COCIMHEHHH,
HpI/IHaIlJIC)KaIHI/IX K B&)KHGfIHIPIM
KjaccaM HEOPraHUYECKUX
COCIMHEHU;

5) cocraBieHHE  CTPYKTYpPHBIX

(GhopMysT BCEBO3MOMKHBIX TOMOJIOTOB
U HW30MEpPOB  TPEACTbHBIX W
HETPeIeTbHBIX YIIIEBOIOPO/IOB;

6) cocTaBleHHE  CTPYKTYpPHBIX
dbopmyn BOKHEUIIINX
KHCIIOPOJICOACPKAIINX
OPraHUYECKUX COCTUHEHU;

7) HaIlMCaHHe CTPYKTYPHBIX
dbopmyn BCEX BO3MO>KHBIX
HU30MEPOB a30TCO/IepKAIINX

OPraHUYECKUX COCIMHEHU;

8) cocraBleHHME Ha3BaHUIl Bcex
HCITOJIB3YEMBIX dbopmyn
XUMUYECKUX  COEOUHEHUW  TI0
TPUBUAJIBHOM M MEXKIYHApOIHOMN
HOMEHKJIAType.

YcTHbIi onpoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIIUThI
MPAKTUYECKUX
3aHATHI U
J1a00paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

V2. Onpenensite: BaJGHTHOCTh U
CTCTIEHb  OKUCJICHHS  XUMHYECKHX
JJIEMEHTOB, THII XUMHYECKOH CBSI3U
BCOCIMHEHUSAX, 3apsijl MOHA, XapaKTep

Cp€abl B BOIHBIX pacTBOpax
HEOPraHWYECKUX U  OPraHMYECKUX
COCIMHCHHM, OKHCJIUTEINb u
BOCCTAaHOBUTEIIb, MIPUHAJIE)KHOCTh
BCIIICCTB Kpa3HbIM KJlacCcaM
HEOPraHWYECKUX ©  OPraHMYECKUX
COCITUHCHHIA,

J.1,2,45,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9

1) Omnpenenenue cocraBa BEIIECTBA
o ux popmymnam;

2) onpeerIeHue
XMUMUYECKUX PeaKIIHii;
3) mpuMeHeHHe 3aKOHa COXpaHCHHUS
Macchl BELIECTB MpPHU HANHMCAHUU
YpaBHEHU;

4) COCTaBJICHUE  XUMHUUYECKHUX
yYpaBHEHHIA, ypaBHUBAHUE HX;

5) ompexneneHue BaJEHTHOCTH U
CTETIEHU OKHCIICHHS DJEMEHTOB B
HEOPraHMYECKUX COCTUHEHUSX;

6) ompenereHUE BAJICHTHOCTH U
CTETIEHU OKHCIICHHS D3JEMEHTOB B

PU3HAKOB

VY cTHBIN omnpoc.
Pesynbrarsl
BBITIOJTHCHHS U
3aIUTHI
MPaKTUYECKHUX
3aHATHN U
abopaTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMN
CaMOCTOATEIIHON
paboThI.




I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

OpPraHUYECKUX COCIUHEHMSIX;

7) pacmo3HaBaHUE OKUCIHTEIHHO-
BOCCTaHOBHUTEJILHOTO IIPOIIECCa;

8) ompeneneHue  HaIpPaBJICHUS
"nBM>KEHUS" AJIEKTPOHOB;

9) cocraBieHHE  DIIEKTPOHHOIO
OanaHca;

10) onpenenenue 3apsijaa HOHA,

11) omnpeneneHue H30OMEPOB W
FOMOJIOTOB  Pa3jM4YHbIX  KJIACCOB
OpPraHUYECKUX COCIUHEHHIA;

12) omnpeneneHue OKUCIMUTENS U
BOCCTAHOBUTENSI B OKHCIUTENIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIUSX;

13) ompeneneHue Mo XUMHUYCCKUM
dbopmynam, MIPUHAJIC)KHOCTD
BEIIECTB K ONPEICICHHOMY KJaccy
COCIMHEHU;

14) ompenenenne pH  cpensr
pacTBopa, B 3aBHUCHMOCTH OT THIa
T'UJIPOJIN3a COJIN;

15) onpeneneHue pa3IuYHbIX BUIOB
XUMUYECKOW CBSI3U 1O (QopMmyie
HEOPraHMYECKUX M OPraHUYECKUX
BELIECTB;

16) HanucaHue cxem oOpa3oBaHUS
XUMHUYECKOH CBSI3M B YKa3aHHBIX
COEIMHEHUSIX.

¥3. XapakTepu3oBaTb:  3JEMEHTHI
MaJbIX MEPUOJOB IO UX IMOJIOKEHUIO B
ITepuonnueckoi CHUCTEME
JI..MenneneeBa; o0me XUMAYECKUe
CBOMCTBAa  METAJJIOB,  HEMETAJUIOB,
HEOPraHMYECKUX M  OpPraHUYEeCKUX
COEMHEHM; CTPOECHUE U XMMHUYECKHE
CBOMCTBA M3Y4YEHHBIX HEOPraHUYECKUX
1 OPraHUYECKUX COEAMHEHUN;

J1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) CocraBnenue (HopMyn OKCHJIOB,
BOJIOPOJTHBIX COEMHEHHI
HEMETAJIOB, THIPOKCHUJIOB, COJIEH;
2) CcOCTaBJIEHUE CXEM CTpPOEHHUS
aTOMOB DIIEMEHTOB NIEPBBIX
YETBIPEX IIEPUOIOB
[Teproanueckoi CUCTEMBI;

3) onucaHue BaKHEUIIIUX CBOMCTB U
XapaKTEPUCTHK XUMHUYECKUX
AJIIEMEHTOB IO IUIaHY, HAa OCHOBE
nonoxenuss B Ilepmoanueckoit
CUCTEME;

4) aHAIM3UPOBAHUEOKHUCIUTEILHO-
BOCCTAaHOBUTEJIbHBIX CBOICTB
aTOMOB, HOHOB U BEIIECTB, 4 TAKXKE
UX CWJIbl HAa OCHOBE 3HaHUH O
CTPOEHUH U MEPUOJUYHOCTH U O
nonoxenuto B Ilepuoanueckoit
CUCTEME;

5) cpaBHEHHME  OTHOCHUTEIbHOU
ANEKTPOOTPULIATEIIBHOCTH
AJIIEMEHTOB 10 HX IOJIOKEHHUIO B
[Tepuoanueckoit cucreme;

6) cpaBHEeHHE (PU3MUECKUX CBOMCTB

YcTHBIN Oompoc.
Pe3ynbTatsr
BBITOJIHEHUS U
3aIUTHI
MPAKTUYECKUX
3aHATHI U
1a00paTOPHBIX PadoOT.
Pesynbrarsl
BBITIOJTHEHUSI
BHEAYJUTOPHOMN
CaMOCTOATEIILHON
paboTHI.




METaJVIOB U HEMETAJIOB;

7) OIMCaHuE OCHOBHBIX
XUMUYECKUX CBOMCTB METAJIJIOB,
HEMETAJIJIOB U MX COCIUHCHUIA;

8)  mocTpoeHHE  CTPYKTYPHBIX
bopmyn HEOPTaHUYECKUX u
OpPraHWYECKUX COCTMHCHH;

9) ommcaHne XMMHUYECKHUX CBOMCTB
BOKHEUIIINX KJIACCOB OPTaHMYECKUX
COEIMHECHUM.

Y4. O0ObBsACHATH: 3aBUCUMOCTh CBOWCTB

1) OObsacHeHne (U3HYECKHX U

YcrHblit onpoc.

BEILIECTB OT MX COCTaBa U CTPOCHMS, | XUMUUYECKUX SBJICHUH C TOYKU | Pe3ynbrarsl
MPUPOTYy XUMHUYECKON CBS3U (MOHHOM | 3peHUs ATOMHO-MOJICKYJISIPHOTO | BBIMIOJHEHUS U
U KOBQJICHTHOM, METAJUIMYECKOW U | YUYCHHS; 3aIUTHI
BOJIOPOJIHOI), 3aBHUCUMOCTb CKOPOCTHU | 2) BBISIBIICHHE 3aBUCHMOCTH MEXIY | IPAKTHUECKUX
XUMUYECKON PEAKIMU U TIOJI0KEHHE | CTPOSHUEM XHUMHYECKHX | 3aHATUH U
XUMHYECKOTO paBHOBECHS OT | COEIMHEHHUH M UX CBOMCTBaMU ( Ha | JIaOOpaTOPHBIX PabOT.
pa3nuIHbBIX (DAaKTOPOB; npumepe KUCJIIOT, coield, | Pesynbrarsl
OCHOBaHHI, YIJIE€BOJOPOJIOB, | BHIMOTHEHHUS
JI1.1,3,4,5,6,7,8,9,10,11,12,13,14 KHCIIOPOIOCOIEPIKAIIIIX U | BHEAYIUTOPHOMI
M.1,2,3,4,5,7,9 a30TCOJIEpIKALIUX OPraHUYECKUX | CAMOCTOSITEILHOU
I1.1,2,3,4,5,6,7 COCTMHEHU); paboTHLI.
JIP 2,4, 16, 23,30 3) cocTaBieHHE CXEeM 00pa30BaHUS
BEIIECTB C PA3JIUYHBIMU BHJIAMHU
XUMHYECKOH CBS3H;
4)  pa3bsICHEHHWE  3aBUCUMOCTH
CKOPOCTH XHMHUYECKHX PEAKIUHA OT
pa3IUYHBIX (PAaKTOPOB U CMEIICHHS
XHUMHYECKOT0 paBHOBeECHUS B
3aBUCUMOCTH OT YCJIOBHUM TEUYEHHUS
pEeaKuuu.
YS. Beimonnate xumuueckuii | 1) [IpoBenenue npocreiiiero YcTHBIN onpoc.
SKCIEPUMEHT 10  PACIO3HABAHUIO | XUMUYECKOTO HKCIIEPUMEHTA C Pe3ynbratet
BaKHEHIITHX HEOPTaHUYECKUX U | cOONIOZICHUEM TIPABUJI TEXHUKHU BBLIIIOJIHEHUS U
OpraHUYECKUX BEUIECTB 0€30ITacHOCTH, 3aIIUTHI
JI.1,2,4,5,6,7,8,9,10,11,12,13,14 2) HabmoieHue, GuKcarus u MPaKTUYECKHUX
M.1,2,3,4,5,7.9 OINMCAaHUE PE3YJILTATOB 3aHATUN U
I1.1,2,3,4,5,6,7 MIPOBEICHHOTO SKCIIEPUMEHTA, abopaTOPHBIX padoT.
JIP 2,4, 16, 23,30 3) ompeneireHre  BO3MOXKHOCTH | Pe3ympTaTsl
MIPOTEKAHUS XAMHUYECKHX | BBINOJHEHHUS
MIpeBpaIeHHA B Pa3IUYHBIX | BHEAYAUTOPHON
YCIIOBHSIX i OIICHKH HUX | CAMOCTOSTEIHLHON
MOCIICICTBHI; paboTHI.
4) OesomacHoe oOpamieHue C
TOPIOYUMU u TOKCUYHBIMU
BEILECTBAMH, 1ab0opaTopHBIM
obopynoBaHueM;
5) NOpUTrOTOBJIEHHE  PACTBOPOB

3aJJaHHOM KOHILIEHTpAIMH B OBITY U
Ha NIPOU3BOJICTBE.

¥Y6. IlpoBoauTh: CamMOCTOSATEIbHBIN
MMOMCK XHUMHYECKOM HHGPOPMAINHN C

1) Hcmonb3oBaHWe  OCHOBHOU
y4eOHON JUTepaTyphbl IS TOWCKa

YcTHBIN ompoc.
PesynbTatsl




HCTIOJIB30BAHUEM Pa3INIHBIX
UCTOYHHKOB - (HAYYHO-TIOMYJISIPHBIX
W3/aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); HCHOJIB30BaTh
KOMITBIOTEPHBIC ~ TEXHOJOTUH  JUIA
00paboTKM M Tepenaud XUMHUYECKOH
uHpopMaMu W e€ TPEACTAaBICHUS B
pa3nu4HbIX (hopMmax;
J.1,2,45,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,6,7,9

I1.1,2,3,4,5,6,7

JIP 2.4, 16, 23,30

XUMUYECKON HH()OOpMAIIHH;

2) UCIIOJIb30BAaHUE
JOTIOTHUTEIBHBIX ~ JIUTEPATYPHBIX
UCTOYHUKOB,;
3)ucnonbp30BaHue
pecypcos;

4) cocraBiieHWE MPE3CHTALUH IS
00paboTKM ¥ TPEACTABICHHS
XUMHUYECKON MHPOpMaIUH;

5) aHaIM3MPOBAHUE HCIIOJIb3YEMBIX
HMCTOYHUKOB.

UHTEpPHET-

BBITIOJTHEHUS U
3aIUTHI
MPAKTUYECKUX
3aHATHI U
J1a00paTOPHBIX padoT.
Pe3ynbTaTe!
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

3HaTh:

31. Baxkueiiine
IOHATHS:  BEIIECTBO,
9JICMEHT, aToMm,
OTHOCHUTEILHBIE

XAMUYECKHE
XHUMHYECKHAM
MOJIEKYJIa,
ATOMHEIE u
MOJICKYJISIPHBIC MAacchl, HOH,
QJUTOTPOIHSI, HW30TONBI, XUMHYECKas
CBSI3b, ANEKTPOOTPHUIIATEILHOCTb,
BAJICHTHOCTb, CTEIEHb OKHCIEHHS,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM razo00pa3HbIX BEILIECTB,
PacTBOPBHI, IEKTPOITUT u
HEDJICKTPOJIUT, AIEKTPOTUTHYCCKAS
JIACCOLMAITHS, OKHCIIMTENh u
BOCCTAHOBHUTEID, OKHCJIEHHE u
BOCCTAHOBJICHHE, TEIIOBOM 3 ekt
peakiuu,  CKOpPOCTh  XHMHUYECKOU
peaxmumu, KaTajus, XUMHYECKOE
paBHOBECHE,  YITEPOIHBIA  CKElerT,
(yHKIIMOHATBHAS TpPYyIIa, W30MEpHs,

TOMOJIOTHS;
JI.1,2,4,5,6,7,8,9,10,11,12,13,14

1) Bocnpoussenenue
bopMyITUPOBKHI BaXHEHIIINX
XHUMHYSCKH ITOHSATHIA;

2) mepeyuclieHue CYIIECTBEHHBIX
MIPU3HAKOB TIOHSATHS;

3) ycTaHOBIEHHE CBS3M JTaHHOTO
MOHATHS C  JIPYTUMH,  paHee
c(hOpMUPOBAHHBIMU;

4) npuBeleHHE pa3HbIX CIOCOOOB
BBIPQXCHUS TIOHATHUH;

5) ucrnonp30BaHWE  BaKHEHIINX
XUMHYECKHUX MOHSITUSA TUTST
OOBSCHEHUSI OTJCNBHBIX (PAKTOB H
SIBIICHUU.

YcTHBI onpoc.
Pesynbrarsl
BBITIOJIHCHHUS U
3aIIUTHI
MPaKTUYECKHUX
3aHATUN U
1abopaTopHBIX padoT.
PesynbTaTel
BBITIOJIHCHUS
BHEAYIUTOPHOU
CaMOCTOATEIILHON
paboTHI.

M.1,2,3,4,5,6,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
32. OcHOBHBIE 3aKOHbI  XUMHH: | 1) Bocnpoussenenue | YCTHBIN onpoc.
COXpaHECHHMS Macchl BEIIECTB, | POPMYTUPOBKH 3aKOHOB; Pesynbraret
MTOCTOSTHCTBA cocTaBa BEIECTB, | 2) MPUMEHEHNE 3aKOHA COXPAHEHUS | BBITIOJHEHUS H
[lepuonnueckuit 3aKOH | MAacChl BEIIECTB TMPH HAIMKCAHUM | 3alIUTHI
J.1.Menneneena; XUMHYECKUX YPaBHEHU; MIPAKTHUYECKHUX
3) MIPUMEHEHHE 3aKOHA | 3aHATUN U
JI.1,2,4,5,6,7,8,9,10,11,12,13,14 MOCTOSTHCTBA COCTaBa BEIIECTBA IS | JTaOOpaTOPHBIX PadoT.
M.1,2,3,4,5,7.9 YCTaHOBJICHUS npocreiiien | Pe3ynabTaThl
11.1,2,3,4,5,6,7 MOJIEKYJIIPHOM (GhopMyIIbI | BBIMOJTHEHUS
JIP 2,4, 16, 23,30 BEIIECTBA; BHEAYJUTOPHOM
4) HCTIOJIb30BAHUE 3aKOHA | CAMOCTOATEIIbHOMN
00BEMHBIX OTHOILIEHUI npu | paboTHI.
pEeLIEHNH pacUETHBIX 3a/a4;
5) MMOHNUMAaHHe CMBICITA
Ilepnonnueckoro  3akona  JI.W.




MeneneeBa U UCHOJL30BAHUE €r0
IS KA4eCTBEHHOTO aHalW3a u
000CHOBaHMUS
OCHOBHBIX
CTPOCHUS
XAMHYECKUX
COECIUHCHMI;
6) yCTaHOBJIEHHE
MEXIy  CTPOCHHUEM
XAMHYECKIMU
2JIEMEHTA.

3aKOHOMEPHOCTEMN
aTOMOB, CBOICTB
JJIEMEHTOB W HUX

3aBUCUMOCTHU
atomMa "
CBOMCTBaAMH

33.  OcHoBHBIC
XUMHUYECKON CBS3H,
3JIEKTPOJIUTUYECKON JIHACCOLAAIMH,
CTPOEHUSA OpraHUYEeCKUX u
HEOPraHWYECKUX COEAUHEHUI;
JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

TCOoOpUun XUMUU:

1) BocnpousBeneHue OCHOBHBIX
MOJIO)KEHUN XUMHYECKUX TEOPHUH;

2) IIPUMEHEHHE OCHOBHBIX
MOJIOKEHUH XUMHUYECKUX TEOpHil
(ctpoeHusi atoma, XHUMHUYECKOU
CBSI3H, AIEKTPOJIUTUYECKON
JICCOIHAINH, KHCJIOT i
OCHOBAHMH, CTpOCHUS
OPraHUYECKUX COCIMHEHUI,
XAMHYECKOH KHHETHKH ) IS
aHaJiu3a CTPOEHUS M  CBOMCTB
BEIIECTB;

3) oObsicHEeHME  NPUMEHUMOCTHU
M3YYEHHBIX XUMHUYECKHUX TEOPHIA.

YcTHBI onpoc.
PesynbTatel
BBITIOJIHCHUS U
3aIIUTHI
MPaKTUYECKHUX
3aHATHN U
1abopaTopHBIX padoT.
PesynbTaTel
BBITIOJIHCHUS
BHEAYIUTOPHOU
CaMOCTOSITEIIbHOMN
paboTHI.

34. Baxueilmme  BemiectBa U
MaTepUasbl: Ba)XKHEUIIME METAJUIBI U
CIUIaBBI; CEepHas, COJsHas, a30THas U
YKCYCHast ~ KHMCJIOTBI;  OJaropojHble
ra3pl, BOJOPOJ, KHCIOpPOJ, T'aJlOTEHBI,
LICJIOYHBIE  METAUIB;  OCHOBHBIE,
KHCIIOTHbIE U aM(OTEpHbIE OKCUJBI U
TUAPOKCHUIBI, HIENOUN, YIIEKUCIBIA U
YrapHbIM  rasbl, CEpPHUCTBIM  ras,
aMMHaK, BoJa, IPUPOIHBIN Ia3, METaH,
9TaH, OTWIEH, AaleTWIeH, XJOpHUA
HaTpus, KapOoHAT U TUApPOKapOOoHAT
HaTpus, kapOoHaT u ¢ocdar Kanbuus,
O€H30JI, METaHOJ, J3TaHOJI, CIOXKHbIE
3¢upsl, JKUPBIL, MBbLIA,
MOHOCaXapubl(TJII0K03a),
Jicaxapyibl (caxapoza),
MOJINCAaXapUIbl (xpaxman u
LEJUTI0JI03a), aHWUJIMH, aMHUHOKUCIIOTHI,
OenKu, HCKYCCTBEHHbBIE "
CUHTETUYECKHWE BOJIOKHA, KAay4yKH,
IJ1ACTMACCHI.
JI.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,7,9

11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Hanucanue u BOCIpou3Be/eHUE
bopMy1 BaKHEHIIMX XUMHUYECKUX
BEILIECTB;

2) KJaccu(puIupoBaHue
HEOPTraHWYECKUX W OPTraHUYeCKUX
BEILIECTB;

o BCEM M3BECTHBIM

KJ'IaCCI/I(l)I/IKaI_II/IOHHBIM IMpU3HAKaM;

3) yCTaHOBJIGHME 3aBUCHUMOCTHU
MEXTY MPaKTUYECKUM
MMPUMCHCHUEM BCIICCTB u nux
COCTaBOM, CTpOEHUEM u
CBOMCTBAMH;

4) mepeyrcaeHNUEe POJH M 3HAYCHUS
JTAHHOTO BEIIECTBA B MIPAKTHKE;

5) oOBsicHeHHe OOMIUX CIIOCOOOB U
MIPUHIIMIIOB NOJTy4yeHUs Harbouee
Ba)KHBIX BEIIIECTB.

VYcTHbIi ompoc.
Pesynbrarsl
BBITIOJTHEHUS U
3aIUTHI
MPaKTUYECKUX
3aHATHN U
abopaTOPHBIX padoT.
PesynbTaTel
BBITIOJTHEHUSI
BHEAYJUTOPHOU
CaMOCTOATEIILHON
paloTHI.




3. Onenka ocBoeHUs! y4eOHOM TUCHUIINHBI
3.1. ®opmbI M MeTOAbI OLIEHUBAHUS

[TpenMeToM OLIEHKH Cily>KaT yMeHUsl U 3HaHus, npenycMoTpenHbie ®I'OC COO u OI'OC CIIO.

KonTponb u oleHka pe3ylbTaTOB OCBOCHHS Y4eOHOM JUCHUILUIMHBI ~ OCYHIECTBIIAETCS
MPEIOJABATENEM B MPOLIECCE MPOBEIACHUS ayIUTOPHBIX 3aHATHI. TEKyIH KOHTPOJIb OCYILIECTBISAETCS B
dbopMe: ycTHOrO ompoca, MOJTy4eHHbIX 00y4arolumMes, B mpolecce padoThl Ha 3aHATHUSIX, MOJI0KUTEIBHBIX
OLICHOK, BBIMTOJIHEHHBIX BCEX MPAKTHYECKUX U JIA0OpAaTOPHBIX PabOT Ha TOJOKUTEIBHYIO OIICHKY,
BBITIOJTHEHUSI BHEAYAUTOPHON CaMOCTOSATENbHONU paboThl. [IpomexyTouHas arrecTaiysi NMPOBOJUTCS B
dbopme nudhepeHIIUPOBAHHOTO 3a4eTa.

Kpurepun u HOpMbI OLIEHKHU 3HAHUI, 00y4AI0IIHUXCH 110 XUMHH

1. OueHka yCTHOro 0TBeTA.

Ouenka «5» CTaBUTCS, €CIIU:

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUHU U3YYECHHBIX TEOPH;

- Marepuai H3J0KEH B ONPEIEICHHOM JIOTUYECKOM IOCIIEIOBATEIbHOCTH, JUTEPATYPHBIM
SI3BIKOM;

- OTBET CAMOCTOSITEJIbHBIMN.

OrneHka «4» CTaBUTCS, SCIIH:

- OTBET IOJIHBIM U IPaBUJIbHBIN HA CHOBAHUM U3YUYEHHBIX TEOPHIl;

- MaTepuaj U3JI0KEH B ONPEEICHHOM JOTUYECKON MOCIIEeI0BATEILHOCTH, IIPU 3TOM - JTOMYIIEHbI
JIBE-TPU HECYIIECTBEHHbIE OLITUOKH, UCIIPABJICHHBIC 110 TPEOOBAHUIO YUUTETIS.

OrneHka «3» CTaBUTCS, SCIIH:

- OTBET IMOJIHBIM, HO TpPHU 3TOM JOMYIIEHA CYIIECTBEHHAs OIIMOKAa WM OTBET HEMOJHBIH,
HECBSI3HBIN.

O1ieHka «2» CTaBUTCS, €CIIU:

- TpU OTBETe OOHAPY)KEHO HEMOHMMAHUE YYallUMCS OCHOBHOTO COJEpXaHUs Y4YEOHOro
MaTepuasa Uiu JONYyUIeHbl CYIIECTBEHHbIE OIIMOKH, KOTOPbIe O0yUYaIOUIUIICS HE MOKET UCIPABUTDH MPH
HaBOISIIUX BOMPOCAX YUUTEINSI, OTCYTCTBUE OTBETA.

3. OneHka yMeHHUi pemaTh paciyeTHbIC 3aJa4H.

OrneHka «5» CTaBUTCH, SCIIH:

- B JIOTHYECKOM pACCYKIEHHU U pEIICHUH HEeT OMIMOOK, 3a/laya pelieHa paldOHaTbHBIM
cIrocobomM;

OueHka «4» cTaBUTCS, €CIIU:

- B JIOTUYECKOM pPAaCCYKJICHUM WM PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya pelieHa
HEpalMOHAIBHBIM CIIOCO00M, UITH IOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIMIMOOK.

OrneHka «3» CTaBUTCH, SCIIH:

- B IOTUYECKOM PACCYKIACHUH HET CYIIECTBEHHBIX OLIMOOK, HO JIOMYIIEHA CYIIeCTBEHHAs! OIrOKa
B MaTeMaTHYECKUX pacyeTax.

OneHka «2» CTaBUTCS, €CIIU:

- UIMEETCsI CYIIECTBEHHBIE OMUOKH B JIOTHYECKOM PACCYKICHUH U B PEIICHUH.

- OTCYTCTBHUE OTBETA HA 3aJaHUE.

Kpurtepun omneHKH BbINOJHEHUS] MPAKTHYECKHX H JA0OPaTOPHBLIX PpadoT, ONBITOB MO
XUMHH.

Ouenka «5»:

- paboTa BBIMIOJIHEHA TIOTHOCTHIO U MIPABUIIBHO, CACNIaHbl IPaBUIIbHBIC HAOTIOACHHS U BHIBOJIBI;

- OKCTIIEPUMEHT OCYIIECTBJICH IO TUTAHY C y4E€TOM TEXHHKH O€30MacHOCTH W MpaBWJ PabOTHI ¢
BelIeCTBaMH U 000pYIOBaHUEM;

- HaAYYHO TPaMOTHO, JIOTHYHO OIUCaHbl HAOMIOACHUS U chOpPMYITHPOBAHBI BBIBOABI U3 OMbITa. B

NpEACTABJICHHOM OTUYCTC IMPABUJIBHO U AKKYPATHO BBIIIOJIHWUII BCC 3aIlUCH, Ta6J'II/II_U>I, PUCYHKH, YCPTCIKH,
rpa(bmm, BBIYHCIICHHUA U CACJIAJI BBIBOABI,



- Ha 3amuTe JabopaTopHO PabOThl OOYYAIOIIMIICS W3JIaraeT TEOPETUYECKHH B OMPEEICHHOMN
JIOTHYECKOH MoCJICA0OBATCIIbHOCTH, TIIPAaBHUJIIBHO W CaMOCTOSATCIIBHO PCHIWJI TUIIOBBIC 3aJauud U
YIPaXHEHUS.

Ouenka «4»:

- paGoTa BBHINOJHEHA NPABWIBHO, CICNAHBl MPAaBUJIbHBIC HAONIONEHUS M BBIBOJIBI, HAIMCAHbI
YpaBHEHMsI peakiHil, HO MPH 3TOM JOIYLIEHbl HECYIECTBEHHbIE OMMOKU B paboTe C BELIECTBAMU U
000pyI0BaHUEM, JOMYIICHBI OHA-1BE HECYIIECTBEHHBIE OIIMOKY B HATMCAHUN YPABHEHUH PEaKIHii;

- Ha 3amuTe J1abopaTopHOM paboThl OOydYarolIUiicsl W3JaraeT TEOPeTHYECKUl Marepuan B
OIIPE/ICIICHHOW JIOTUYECKOW I10CIIE0BATEIbHOCTH, IPU 3TOM JOMYLIEHBI JBE-TPU HECYILIECTBEHHBIE
OLIMOKH, HCIIPaBJICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «3»:

- pa0oTa BBINOJIHEHA NPaBWIBHO HE MEHEE YEeM HAIOJOBHHY MWJM JIONYILEHAa CYILIECTBEHHas
omuOKa B X0/1€ IKCIIEPIMEHTA B 00BSICHEHNH, B O(OPMIICHIH PabOTHI;

- Ha 3amuTe JabopaTopHON paboThl OOyUarOIIMICS Aajd OTBET IMOJHBINA, HO MPU 3TOM JOIYIEHA
CYIIIECTBEHHAs OIMOKA UM OTBET HEMOJIHBIN, HECBSA3HBIMN.

Onenka «2»:

- JomyileHsl ABe (M 0ojee) CyIIEeCTBEHHbIE OIMOKK B XOJ€: IKCIEPUMEHTa, B OOBICHEHHH, B
oopmieHun paboThl, B COONIONEHUHN NMPaBUWJI TEXHUKU O€3 ONACHOCTHU IpH paboTe ¢ BELIeCTBAaMHU U
000pyI0BaHUEM, KOTOPBIE 00YJAIOLINIICS HE MOYKET HCIIPABHUTD JaXKe 10 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBINOJIHEHA, y 00y4aroLIerocs OTCyTCTBYET SKCIIEPUMEHTAIbHbIE YMEHUS,

- Ha 3amuTe JIabopaTopHOW paboThl OOHAPYXKEHO HEMOHMMAaHHE OOYYAarOIIMMCS OCHOBHOTO
cojiep>KaHusl y4eOHOro Marepuaia Wid JONYIIEeHbl CYylIIeCTBEHHbIE OIINOKH, KOTOpblE 00yJaroluiics He
MOJKET UCIPABUTh IPH HABOSAIIMX BOIIPOCAX MPENOaBaTeisi, OTCYTCTBUE OTBETA.

3ammTa J1a00paTOpHO padoThI:

[Tox 3ammToit TaGOopaTOpHON PabOTHI MOAPA3YMEBACTCS:

1. TlpencraBneHue MpenojaBaTeN0 CBOEro JaOOPATOPHOrO KypHaia (TeTpagu) € IOJHOCTBHIO
oopMIIeHHO# pabOTOI U MPOBEPKA €€ MPEToaBaTeIeM.

2. CobeceoBaHMe C MpenojaBaTeieM 10 TEOPUHU U METOJIMKE SKCIIEPUMEHTA, @ TaKXKe OTBETHl Ha
KOHTpPOJIbHBIE BOMPOCHI B KOHIE KaxaoM jabopaTopHOil paboTel. Eciu cpeny KOHTPOIBHBIX 3aJaHUN
€CTb 3aJ]aui, TO OHH JIOJKHBI OBITh BBITIOJIHEHBI B TUCbMEHHON (hOpMe B TETPAIH.

Cnarp paboty mpenojaBarento (T.€. 3alUTUTh €€ Ha OICHKY) MOXKHO Ha TOM >K€ 3aHSITHH, Ha
KOTOPOM OHa BBINOJNIHACk. Eciin odopmiienre paboTsl TpeOyeT JOMOTHUTENBHOTO BpeMEeHH (Hanpumep,
B HEll ecTh OoJjbIIas rpaduyeckas 4acTh), TO 3alllUTa BBITOJHEHHOW JIaOOpaTOPHOU pabOThl MPOBOAUTCS
Ha CJIeIyIOIeM 3aHATHH.

[Tpu nmoarotoBke 1a0OPATOPHOM PabOTHI K 3aIIUTE CIETYET MOBTOPUTH COOTBETCTBYIOIIHE
paszensl 0 KOHCIIEKTY JIEKIUNA U yUeOHUKY.

Kpurtepuu onieHuBaHNs MUCbMEHHBIX CAMOCTOSTEILHBIX PadoT.

Ounenka "S" craBuTcst, eci 00y4alOIMIHCS:

1. BeIMIONTHIIT paboTy 6€3 OmKOOK U HEJOUETOB;

2. nonycTui He 6oJiee 0JTHOTO Hel0ueTa.

Ouenka "4" craBurcs, ecjiv 00y4a0IUICH BBINOJHUI padoTy NMOJHOCTHIO, HO I0IYCTHJI B
Heil:

1. He Gonee 0THOW HETPYOOI OITMOKH U OJTHOTO HEJI0UETa;

2. unu He OoJiee TBYX HEAOYETOB.

Ouenka "3" craBuTcs, ecjiM 00y4arOUIUiics NPABUJIBHO BBINIOJHUJI HE MEHee MO0JI0BUHbI
padoThI WM JONYCTHII:

1. He Gonee ABYX TPyObIX OMINOOK;

. WK He OoJjiee oJTHOM Tpy0oit M 01HOM Herpy0Ooi OIMOKK U OHOTO HEJ0YETa;
. WM He 6oJiee IBYX-TpeX HerpyobIxX OUINOOK;

. WA OJTHOW HEerpyOoil OIMOKHU U TPeX HEA0UETOB;

. WX TIPY OTCYTCTBHH ONMIMOOK, HO TMPH HATHYNH YETHIPEX -TISITH HEA0YETOB.

DN B WIN
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Onenka "2" craBurcs, eciiu 00y4arommiics:

1. momycTHII YNCIIO OMMOOK U HEIOUETOB IPEBOCXOIAIIEE HOPMY, IPU KOTOPOH MOXKET OBbITh
BBICTaBJIeEHA Oo1lcHKa "3";

2. WIN eciv NPaBUJILHO BBIIIOJIHUII MEHEE II0JIOBUHBI PAOOTHI.

IIpumeyanue.

[TpenonaBaTens UMeET MPABO MOCTAaBUTh 00yUaroIIEMycs OLIEHKY BbIIIE TOH, KOTOpast
peyCMOTPEHa HOPMAaMH, €CIIH 00YUYaIOIMMCsl OPUTHHAIBHO BBIIOJIHEHA padoTa.
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KoHTpob 1 o1leHKa OCBOCHHS Y4€OHOU TUCITUTUIMHEI 110 TeMaM (pa3jienam)

Tabmnuma 2.2

DJjieMeHT yueOHOM

(I)OpMBI U METOAbI KOHTPOJISA

AU CHMUILIINHBI Texkyumuii KOHTPOJIb Py0eskHblii KOHTPOJIb IIpomeskyTOUHAs aTTeCTALMS
dopmMa KOHTPOJIA IIpoBepsiemble ®opma IIposepsiem ®opma IIpoBepsiemblie Y,
Y,3 KOHTPOJIA bie Y, 3 KOHTPOJIA 3
Pazgeax 1. Meroabl Vi, V2, Ve, Hughgpepenyu | V1, V2, V6,
NMO3HAHUSA B XUMHH 31, 32 33 34 POBAHHUIU 31,32 33 34
JI1.1,2,4,5,7,9,12,1 3auyém
3,14
M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7
JIP 2.4, 16, 23,30
Tema 1.1. Meroasl | Yemuoii onpoc Vi, V2, V6,
no3Hanusi B xumuu. | Camocmoamenvrasn paboma 31,32 33 34
O3HakoMIIEHHE c | Nel 1,2,4,5,7,9,12,13,
SKCIEPUMEHTAIBHBIM 14
1 OCHOBaMHU XHUMUH. M.1,2,3,4,5,7.9
I1.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Pazpnen 2. Vi, V2, V3, V4, Hugpgpepenyu | V1, V2, V3, V4,
TEOPETUYECKHN V5, V6, POBAHHDLI V5, Ve,
E OCHOBBI 31,32, 33,34 3auém 31,32, 33,34
XUMHNn J1.1,2,45,7,9,12,1
3,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Tema 2.1. | Yemmuwiii onpoc Vi, V2, V3,V4,
CoBpeMeHHbIE Ilpakmuueckoe 3anamue Nel. V6,
MpeACTaBICHUS o | Koumponavnas paboma Nel 31,33, 34

CTPOEHUH aTOMa

Camocmosmenvhas paboma

No2

J1.1,2,4,5,7,9,12,1
3,14
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M.1,2,3,4,5,7,9

I1.1,2,3,5,6,7

JIP 2.4, 16, 23,30
Tema 2.2. Yemmuwiii onpoc Y2V3 V4 Vb,
[Tepuoanueckuit Ilpakxmuueckoe 3ansmue Nel. 31,32 33 34
3aKOH U Koumponvnas paboma Nel JI1.1,2,4,5,7,9,12,1
[Tepuoanueckas Camocmosmenvhas paboma 3,14
CHCTEMA XMMHYECKHUX | No2 M.1,2,3,4,5,7.9
2JIEMEHTOB. I1.1,2,3,5,6,7

JIP 2,4, 16, 23,30
Tema 2.3. | Yemmusiii onpoc Vi, V2 V3 V4,
Xumuueckass — CBs3b. | Jlabopamophas paboma Nel V5, Vb,
BemtectBo. Konmponvnas paboma No2 31, 33, 34

Camocmosmenvhas paboma
Ne3

J.1,2,4,5,7,9,12,1
3,14

M.1,2,3,4,5,7,9

I1.1,2,3,5,6,7

JIP 2.4, 16, 23,30
Tema 2.4. PactBopel. | Yemmuwiii onpoc Vi, V2 V3 V4,
Dnexrponutnueckas | Jlabopamopuas paboma Ne2 Vs,
JHCCOLMAaIH. Ipaxmuueckas paboma No2 31, 33, 34

Koumponvnas paboma Ne2
Camocmosmenvras paboma

J.1,2,4,5,7,9,12,1
3,14

Ne3 M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7
JIP 2.4, 16, 23,30
Tema 2.5. 'maponus | Vemmuwiti onpoc Vi1,V2, V4, V5,
CoJIeH. Jlabopamopnas paboma No2 31,32, 33, 34
Ipaxmuuecxas paboma No2 JI1.1,2,3,4,5,6,7,9,
Koumponvnas paboma Ne2 10,12,13,14
Camocmosmenvras paboma M.1,2,3,4,5,7.9
Nod I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
Tema 2.6. Yemmuwiii onpoc Vi, V2 V4, V6,
XuMuueckue Jlabopamopnas paboma Ne3 31,33, 34
peaKIuy. Koumponvnas paboma No2 JI1.1,2,3,4,5,6,7,9,
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Camocmosamenvhas paboma
Nod

10,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Pazpea 3.
HEOPI'AHHUYECK
ASl XUMMUSI

Vi1,V2, V3, V5,
Y6

31,33 34
JI1.1,2,3,45,6,7,9,
10,12,13,14,15
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Hucpgpepenyu
POBAHHBI
3auém

VI1,V2, V3, V5, V6
31, 33, 34

Tema 3.1. OOmue
CBOMCTBA METAJLJIOB.

Yemmuwiit onpoc
Jlabopamopnas paboma Nod
Ipaxmuueckas paboma Nol
Camocmosmenvhas paboma
Ne5

Vi1,V2, V3, V5,
Y6

31, 33, 34
JI1.1,2,3,4,5,6,7,9,
10,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 3.2. OOmue
CBOMCTBA
HEMETAJLJIOB.

Yemmuwiii onpoc
Ilpakmuueckas paboma Nel
Jlabopamopnas paboma Ne5
Camocmosmenvhas paboma Ne
6

VI1,V2, V3, V5,
V6

31, 33, 34
JI.1,2,3,4,5,6,7,9,
10,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Pasznen 4.
OPI'AHHNYECKAS
XUMus

V1, V2, V3, V4,
V5, V6,

31, 32, 33, 34
J1.1,2,3,4,5,6,7,9,
10,12,13,14,15
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Hughghepenyu
POBAHHDBIU
3quyém

VI1,V2, V3, V4, V5
, V6,
31, 32, 33, 34
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Tema 4.1. OcHOBHEBIE
IOHATHS

Yemmuwiii onpoc
Camocmosmenvuas paboma

V1,V2,V3, V4,
Ve,

OpraHuyeckoil xumuu | Ne§ 31,32 33 34
Y TEOPHUSI CTPOCHUS Konmponvnas paboma No3 JI1.1,2,3,4,5,6,7,9,
OpraHUYECKUX 10,12,11,13,14
COCITUHCHMH. M.1,2,3,4,5,7.9
I1.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Tema 4.2. Yemmusiit onpoc V1,V2 V3 V4,
[Ipenenvubie Ipakmuueckoe 3anamue Ne3. V5, V6,
YTIIEBOIOPOIBI Jlabopamopnas paboma Nob 31,32 33 34
Jlabopamopnuas paboma NelO | J1.1,2,3,4,5,6,7,9,
Ilpakmuueckoe 3anamue Nod 10,12,11,13,14
Konmponvnas paboma No3 M.1,2,3,4,5,7,9
Camocmosmenvhas paboma I1.1,2,3,4,5,6,7
Ne9 JIP 2.4, 16, 23,30
Tema 4.3. Yemmuwiit onpoc V1,V2 V3 V4,
HenpenensHbie Ipakmuueckoe 3anamue Ne3. | V5, V6,
yTIEBOIOPOIBI. Jlabopamopnas paboma Nob 31, 32 33 34
Ipaxmuuecxoe 3ansamue Nod JI1.1,2,3,4,5,6,7,9,
Koumponvnas paboma Ne3 10,12,11,13,14
Camocmosmenvhas paboma M.1,2,3,4,5,7.9
Nel() 11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Tema Yemmuwuii onpoc V1, V2 V3 V4,
4.4 Apomatmueckue | I[Ipakmuueckoe zanamue Ne3. | V5, V6,
YIJI€BOIOPOABI. Jlabopamopnas paboma N6 31,32 33 34
Jlabopamopnas paboma Nel0 | J1.1,2,3,4,5,6,7,9,
Ipaxmuueckoe 3anamue Nod 10,12,11,13,14
Koumponvnas paboma Ne3 M.1,2,3,4,5,7.9
Camocmosmenvras paboma I1.1,2,3,4,5,6,7
Nell JIP 2.4, 16, 23,30
Tema 4.5.Criuptel u Yemuwiii onpoc Vi1,V2, V3, V4,
(heHOTbL. Jlabopamopuas paboma NeTl V5, V6,
Jlabopamopuas paboma Nel0 | 3 1, 32, 33, 34
Camocmosmenvras paboma JI1.1,2,3,4,5,6,7,9,
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MNel2 10,12,11,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
Tema 4.6. Yemmuwiit onpoc Vi1, V2 V3 V4,
Anbaerupl. Jlabopamopnas paboma Nl V5, Vb,
Jlabopamopuas paboma NelO | 31, 32, 33, 34
Camocmosmenvras paboma JI1.1,2,3,4,5,6,7,9,
Nel2 10,12,11,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
Tema 4.7. Yemmuwiit onpoc Vi1, V2 V3, V4,
OIHOOCHOBHEIC Jlabopamopnas paboma No8 V5, V6,
KapOOHOBBIC Jlabopamopuas paboma Nel0 | 3 1, 32, 33, 34
KHACJIOTHI. Camocmosmenvras paboma JI1.1,2,3,4,5,6,7,9,
MNel3 10,12,11,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
Tema 4.8. Cnoxusle | Yemmuwiii onpoc Vi1,V2, V3, V4,
3(UPHI U KUAPBI Jlabopamopnas paboma No8 V5, Vb,
Jlabopamopnas paboma Nel0 | 3 1, 32, 33, 34
Camocmosmenvras paboma JI1.1,2,3,4,5,6,7,8,
MNel3 9,10,11,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
Tema 4.9. YrneBoasl | Yemmusiti onpoc Vi, V2, V3, V4,
Jlabopamopnas paboma No9 V5, V6,
Jlabopamopuas paboma Nel0 | 3 1, 32, 33, 34
Camocmosmenvras paboma JI1.1,2,3,4,5,6,7,8,
MNel4 9,10,11,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30
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Tema 4.10.
A3oTcoaepkalme
OpraHUYEeCcKUe
COEIMHEHHS.

Yemmuwiii onpoc
Jlabopamopnas paboma Nell
Camocmosmenvuasn paboma
MNel5

Vi1, V2, V3, V4,
V5, Vb,

31, 32, 33, 34
JI1.1,2,3,4,5,6,7,8,
9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 4.11.
[Tonumepsl.

Yemmusiit onpoc
Camocmosmenvras paboma
Nel6

Vi, V2, V3, V6,
31, 33, 34
JI1.1,2,3,4,5,6,7,8,
9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 4.12. Xumus u
JKU3Hb.

Yemmuwiut onpoc
Camocmosmenvras paboma

Nel7

Vi, V4, V6,

31 34
JI.1,2,3,4,5,6,7,8,
9,10,11,12,13,14,
15
M.1,2,3,4,5,6,7,8,
9

I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
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3.2. TunoBble 3a1aHUA VISl OLIEHKH OCBOEHUS Y4eOHOM JUCUMIIIIHHbI
3.2.1. TunoBsble 3a1aHNs I OLCHKH 3HAHU (TeKyIIHil KOHTPOJIb)

Pazpgea 1. METO/IbI IO3HAHUSA B XUMWHN

Pe3yabTaThl 00yueHUsi: yMeHus,
3HAHHUS, 00IIME U
npogeccuoHaATIbHbIE KOMIIETEHIMHU

IMoka3aTe/u olleHKH pe3yJabTaTa

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4eHHst

YMmern:

¥Y1. Ha3piBaTh HM3y4YEHHbBIC BEIIECTBA

o TPUBUAIBHOU 1581051
MEXIYHApOAHOU HOMEHKIIATYDE;
J1.4,6,7,9,12,13,
M.1,2,3,4,5,8,9
11.1,2,3,4,5,7

JIP 2,4, 16, 23,30

- Hamucanwe u dYTeHHE 3HAKOB
XUMHUYECKHUX 3JICMEHTOB;

- pa3iMyMe MPOCTBHIX U CIOXKHBIX
BEIIECTB, CMeceii W  CIIOXKHBIX
BEIIIECTB;

- cocraBieHue (GopMyn OHMHAPHBIX
COCJIMHEHUI U UX Ha3BaHHC;

- YTeHHWe M Ha3BaHue (Qopmyn

XHUMHUYECKHX COCIMHEHUA,
NPUHAIICSKAINX K  BOKHEHIINM
KJaccam HEOPraHUYEeCKUX
COCIMHEHU;

- COCTaBIICHME Ha3BaHUU BceX
HCIIOJIb3YEMBIX dbopmy
XMUMHYECKHX  COCJUHEHHHA  TI0

TPUBHAJIBHON U  MEXKIyHAPOIHOU
HOMEHKJIATYpE.

YcrHbI onpoc.
Pe3ynbTaTel
BBITMIOJTHEHUSI U 3a1IUTHI
MPAKTUYECKUX 3aHATUI U
1ab0paTOPHBIX padoT.
Pe3ynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM
paboTHI.

¥Y2. Onpenensitb: BaJE€HTHOCTb u

CTENEHb  OKHCIICHHUS  XUMHYECKUX
3JIEMEHTOB, THUIlI XUMHUYECKON CBS3H
B COCIMHECHUSX, 3aps HOHa,
XapaKkTep Cpensl B BOJIHBIX
pacTBopax HEOPTraHUYECKHUX u
OpraHUYEeCKUX COEIMHEHUH,
OKHCITUTENh u BOCCTAaHOBUTEIb,

MNPUHAJIC)KHOCTh BCHICCTB K pPA3HBIM
Kj1accaM HCOPTaHNYCCKUX u
OpraHN4YC€CKUux COGﬂHHeHHﬁ;

J1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

- OnpeneneHue coctaBa BeENIECTBA
1o ux popMyiam;

- OnpeAcIeHue
XAMHYECKUX PEAKIIU;
- NIPUMEHEHHUE 3aKOHA COXPaHEHUs

IIPHU3HAKOB

MacChl BEIIECTB MPHU HAMMCAHUHU
YpaBHEHUU;
- COCTaBJICHHE XUMHUYECKHUX

YpaBHEHUH, ypaBHUBAHUE UX;

- ONpeNeJICcHHE BaJCHTHOCTH H
CTEIIEHU OKHCJICHHUS DJIEMEHTOB B
HCOPTraHNYCCKUX COCANHCHUAX

- OmpeaAcICHUEC 110 XHUMHUUYCCKHUM
bopmynam, IIPUHAJIE)KHOCTh
BEIIECTB K OINPENIEICHHOMY KJaccy
COCIUHECHMI;

YcTHbIM onpoc.
Pe3ynbTaTh!
BBITTOJIHEHUS U 3aIUTHI
NPaKTUYECKUX 3aHATUHN U
71a00paTOPHBIX padoT.
Pe3ynbTatsr
BBITTOJIHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENIbHON
paboTHI.

¥Y6. IlpoBoauTh: CamMOCTOSATEIbHBIN
MOMCK XMMHYECKON HHpOpMAIU C
HCII0JIb30BAHNEM Pa3IMYHBIX
HUCTOYHUKOB - (HAyYHO-TIOMYJISIPHBIX
W3JIaHu#, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTEepHETa); HMCHOIB30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTHUU  JUIS
00pabOTKM W nepenayd XUMHYECKOU

- Hcnonb3oBanue OCHOBHOU
y4eOHOM nuTepaTypbl ISl MOMCKa
XUMHYECKOH MHPOpMAIU;

- UCIOJIb30BaHUE JOMOJHUTEIbHBIX
JUTEpaTypPHBbIX UCTOYHUKOB;

- HCTIOJIb30BAHUE WHTEpPHET-
pecypcos;

- COCTaBJICHHUE TMPE3CHTALMN ISt

YcTHBIM onpoc.
PesynbTaTh!
BBITTOJIHEHUS U 3aIUTHI
MPAKTHYECKUX 3aHATHI U
1a00paTOpHBIX padoT.
Pe3ynbTatel
BBITTOJTHEHHS
BHEAYAUTOPHOMN
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uHbopManuu U €€ TMpeiCTaBICHUS B
pasnuuHbIX (hopmax;
JI.1,2,4,5,6,7,8,9,10,11,12,13,14,15
M.1,2,3,4,5,6,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

00pabOTKM M TpPECTaBICHUA
XUMUYECKON HH(DOpMAITUH;

- AHaJIM3UPOBAHUC HUCIOJIb3YCMBbIX
HCTOYHHKOB.

CaMOCTOSITEILHON
paboTHI.

3HaTth:

31. Baxwuerimmue xumuueckue | 1) Bocnpousseaenue | Y CTHbIN onpoc.
MOHATHS:  BEHIECTBO, XUMHYECKHUH | GOPMYIUPOBKU BakHelmux | Pe3ynpraTsl

JJIEMEHT, aToM, MOJIEKYJIa, | XUMHUYECKHU TTOHSITHI; BBITIOJIHEHUSI U 3AIUTHI
OTHOCHUTEIIbHBIE aTOMHBIE U | 2) NEepeyHuClIeHHe CYIIECTBEHHbIX | MPAKTUYECKUX 3aHATHH U
MOJICKYJISIPHBIE Macchl, UOH, | IPU3HAKOB ITOHATHS; 71a00paTOpHBIX PadoT.
QIJIOTPOMHUS, M30TOMBI, XHUMHYECKas | 3) yCTAaHOBJIGHHWE CBS3U JaHHOTO | Pe3ynbraThl

CBSI3b, 3JEKTPOOTPUIATEIILHOCTD, | IOHSATUSL  C  JPYTUMH,  paHee | BHINOJIHEHUS
BaJICHTHOCTh, CTENEHb OKUCJICHHS, | CQOPMUPOBAHHBIMH; BHEAYIUTOPHOM
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIN | 4) TpUBEACHUE Pa3HBIX CIIOCOOOB | CAMOCTOSTEIBHON
00BEM ra3zo00pa3HbIX BEIIECTB, | BRIPAXKECHUS MTOHATHIA; paboThL.

pacTBOpBHIL, IEKTPOJIUT u | 5) wucnonp3oBaHue BOKHEUIITNX

HERJIEKTPOJIIUT, AIIEKTPOJIUTUYECKAS | XUMHUYECKUX MOHSTUS TUIS

Jaucconuanus, OKHUCIIUTEIh U | OOBSCHEHUSI OTICIBHBIX (DAKTOB W

BOCCTaHOBUTEb, OKUCJICHUE U | SBICHUIL.

BOCCTAaHOBJICHHE, TEIUIOBOH 3 dekT

peaKuuu,  CKOpPOCTb  XMMHUYECKOU

peakiuuu, KaTajus, XUMHUYECKOE

paBHOBECHE,  YIJIEPOIAHBIA  CKEleT,

(byHKIMOHATBHAS TPYIIa, H30MEpPHs,
TOMOJIOT U,

JI.1,2,45,6,7,8,9,10,11,12,13,14

M.1,2,3,4,5,6,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
32. OcHOBHblE  3aKOHBI ~ XUMHHU: | 1) Bocnpoussenenue | YCTHBIN OIpoc.
COXpaHEHHUS Macchbl BEUIECTB, | GOPMYJIUPOBKHU 3aKOHOB; PesynbTarsl
IIOCTOSTHCTBA cocTaBa BEIIECTB, | 2) MPUMEHEHUE 3aKOHA COXPAHEHUs | BBHIIOJIHEHUS U 3aLUThHI
[leproanueckuii 3aKOH | MacCchl BEIIECTB IPH HAMHWCAHUU | MPAKTHYECKUX 3aHATUN U
JN.1.Menneneesa; XUMUYECKUX YPABHECHMIA; 1a00paTOpHBIX padoT.
3) MIPUMEHEHUE 3akoHa | Pe3ynbrarsl
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14 MOCTOSHCTBA COCTaBa BEIIECTBA IS | BHIMOJIHEHUS
M.1,2,3.4,5,7.9 YCTaHOBJICHUS MpocTeiel | BHEAyIUTOPHOM
I1.1,2,3,4,5,6,7 MOJIEKYJISIPHON (bopMyIbI | cCaMOCTOSITETHLHOM
JIP 2.4, 16, 23,30 BEIIECTBA; paboTHL.
4) HCIOJIb30BAaHUE 3aKOHA
00BEMHBIX OTHOIICHUH npu
pELIeHNN PacuETHBIX 3a/a4;
5) ycraHOBIIEHHE 3aBUCHMOCTH
MEXAYy CTPOEHHEM  aToMa W
XUMHYECKUMHU cBOcTBaMH
JJIEMEHTA.
33. OcHoBHble Teopuu xumuu: | 1) BocnpousBeneHne OCHOBHBIX | YCTHBIN OMpoC.
XUMHYECKOU CBSI3H, | MOJIOKEHUN XUMHUECKUX TEOPHUH; PesynbTaTel
AIEKTPOJIUTUIECKON JIMCCOLMAINH, BBITNIOJTHEHMSI U 3aIIIUTHI
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CTPOCHUMA OpTraHU4YCCKUX u
HCOPTraHNUYCCKUX COCI[PIHGHPIﬁ;

JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

IIPAKTUYECKUX 3aHATUI U
1abopaTOPHBIX padoT.
Pesynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITEJILHOU
paboTHL.

34. Baxueilmme  BemiectBa U
MaTepHalbl: BaXKHEWIIME METalIbl U
CIUIaBBI; CEepHasi, COJsSHAs, a30THAsA U
YKCYCHasi ~ KHUCJIOTbI,  0JIarOpOojHbIE
ra3sl, BOAOPOMA, KHUCIOPOJ, TaJIOTeHBI,
IIEJIOYHbIE ~ METaJUIbl;  OCHOBHBIE,
KHUCJIOTHBIE M aM(oTepHbIE OKCHIBI U
TMJPOKCUABI, IIENO0YH, YIIIEKHCIBIH U
YrapHbIM  rasbl, CEpPHUCTBIM  ras,
aMMMaK, BOJA, IPUPOJIHBIN ra3, METaH,
9TaH, OTWIEH, aleTHIeH, XJIOPHI
HaTpus, KapOoOHAT U TUApPOKapOoHAT
HaTpus, KapOoHaT U ¢dochaT Kaablus,
O€H30JI, METaHOJ, 3TAaHOJI, CIOXKHbIE
3UpHI, HKUPBI, MBLJIA,
MOHOCaXapHuabI(TJIFOK032),
JCaXapu/Ibl (caxapo3a),
HoJIcaxapuabl (kpaxmain u
LEJIJTE0JI03a), AHWINH, aMUHOKHCIIOTHI,
OenKwu, HCKYCCTBEHHBIE u
CUHTETHYECKHE BOJIOKHA, KaydyKH,
TUTACTMACCHI.
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Hanucanue u BOCIPOU3BEICHUE
(dbopMysl BaKHEUIINX XHUMHUYECKUX
BEIIIECTB;

2) KJIacCU(PUITUPOBAHUE
HEOPTaHWYECKUX M OPTaHUYCCKUX
BEIIECTB;

1o BCEM U3BECTHBIM
KJ1acCU(UKALMOHHBIM IIPU3HAKAM;
3) yCTaHOBJIEHHE 3aBHCHMOCTHU
MEXIY MPAKTUYECKUM
MPUMCHCHHEM  BEIIECTB W HX
COCTaBOM, CTpOCHUEM u
CBOMCTBaMH;

4) nepevrcieHUEe POJU U 3HAYCHHUS
JTAHHOTO BEIIECTBA B MPAKTUKCE;

5) oOBsicHeHHEe OOLIUX CIIOCOO0B U
MIPUHLIMIIOB NOJy4yeHUs Hanboiee
Ba)KHBIX BEIIIECTB.

YcTHBIM onpoc.
Pe3ynbTaThl
BBITIOJTHCHHSI U 3aIIIUTHI
MPAKTUYECKUX 3aHATUH U
1ab0paToOpHBIX PaboT.
PesynbTatel
BBITIOJTHEHUS
BHEAyJIUTOPHOM
CaMOCTOATEJIBHON
paboTHI.

Tema 1.1. Memooust no3nanus 6 Xxumuu.
TunoBble 3a1aHUA JIA YCTHOTO ONpPOCa
1. Yto Takoe mpoCThIE U CIIOXKHBIE BEllleCTBa?
2. Uto Takoe MOJIsIpHAsi Macca M KOJIMYeCTBO BeliecTBa?
3. Ha3oBuTE OCHOBHBIE THUIIBI XUMUUYECKHUX PEAKLIUM.

CamocrosiTesibHas pabora Nel

OzHakoMjieHHME C Y4e€OHBIMU M3JaHMSIMH W JIOTIOJIHUTEIBHOW JIUTEpaTypoi,

npenoaaBaTejcM

YKa3aHHOM
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Paznen 2. TEOPETUYECKHME OCHOBbI XUMHH

Pe3yabTaThl 00yueHUsi: ymMeHus,
3HAHHUS, 00IIHE U
npogeccuoHaATbHbIE KOMIIETEHIMU

IMoka3aTesu olleHKH pe3yJIbTaTa

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4YeHHsl

YMmern:

¥Y1. Ha3piBaTh HM3y4YEHHBIC BEIIECTBA
o TPUBUAIBHOU 1581051
MEXIYHAPOJAHOW HOMEHKJIAType

J1.4,6,7,9,12,13,
M.1,2,3,4,5,8,9
I1.1,2,3,4,5,7
JIP 2,4, 16, 23,30

- Hanmcannme wu 4yreHue 3HAKOB
XMMHUYECKHX JIEMEHTOB;

- pa3IMyYMe OPOCTHIX U CIOKHBIX
BEIIECTB, CMeceil M  CIIOXKHBIX
BEILIECTB;

- cocraBieHue (GopMyn OMHAPHBIX
COeIMHEHUI 1 X HAa3BaHHUE;

- 4YTeHHWe | Ha3BaHHe (QopMyI

XHUMHUYECKHX COCIMHEHUA,
MPUHAIICSKAIMX K  BOKHEHUIINM
KJaccam HEOPraHUIEeCKUX
COCIMHEHU;

- COCTaBlICHHE Ha3BaHUU BceX
HCIIOJIb3YEMBIX dbopmy
XMUMHYECKHX  COCIMHCHHHA  TI0

TPUBHAJIBHON U MEXKIyHAPOIHOU
HOMEHKJIATYpE.

YcTHbIM onpoc.
Pe3ynbTaTe!
BBITMIOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1abopaTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENTbHOM
paboTHI.

¥2. Onpenensitb: BaJE€HTHOCTH U

CTENEHb  OKHUCIEHUS  XHMHYECKHX
3JIEMEHTOB, THUI XHMHUYECKOW CBS3HU
B COCIMHEHUSX, 3apsiz HOHA,
XapakTep cpenbl B BOJTHBIX
pacTBopax HEOPraHUYECKUX u
OPTaHUYECKUX COCIMHECHUH,
OKHCIIUTENb u BOCCTAaHOBUTEIb,

MPUHAJICKHOCTh BEIIECTB K Pa3HbIM
KJ1accam HEOPraHWYECKUX U
OPraHNYeCKUX COCTMHEHUHN
JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

- OnpeneneHne cocraBa BEIIECTBA
1o ux GpopMynam;

- oTpeJiesieHue
XUMHYECKHUX PEaKIIHii;
- IPUMEHCHUE 3aKOHA COXPAHCHHUS

IIPU3HAKOB

MaccChl BEIIECTB IPU HANKMCAHUU
YpaBHEHHUW;
- COCTAaBJICHHE XUMHUYECKHUX

YpPaBHEHUN, YPABHUBAHUE UX;

- ONpENENICHUE BaJECHTHOCTH U
CTEIIEHU OKHUCJIEHUSI BJEMEHTOB B
HEOPraHUYECKUX COCIUHEHUSX;

- pacno3HaBaHHWE OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHOT'O IIPOLIECCA;

- ompeeeHue HarpaBJICHUs
"MBUKEHHUS" AIIEKTPOHOB;

- COCTaBJICHHE  DJIEKTPOHHOTO
Oananca;

- OTIpE/ICIICHNE 3apsiia NOHA;

- ONpeleJICeHUE OKHUCIUTENs U

BOCCTAHOBUTECIII B OKHCIIUTCIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUAX;

- OmpeaAcICHUE II0 XHMHYCCKHM
dbopmynam, MIPUHAJIE)KHOCTh
BEIIECTB K OINPENIETCHHOMY KJaccy
COCIUHECHUI;

- onpexaenenue pH cpensl pactBopa,
B 3aBUCHUMOCTHM OT THUIIa THMAPOJIU3A

YcTHbIM onpoc.
PesynbTaTel
BBITNIOJIHEHMSI U 3ALLUTHI
IIPAKTUYECKUX 3aHATUHI U
1abopaTOpPHBIX padoT.
Pesynbrarel
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIIBHON
paboTHI.
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COJH;

- OHNpCACJICHUC Ppa3JIMYHbBIX BHIOB
XMMHYECKOH CBS3M 1O (opmyre
HCOPraHNMYCCKUX W OPraHuYCCKUX
BEILIECTB;

- HamucaHWe CXeM O00pa30BaHUs
XMMHYECKON CBSI3M B YKa3aHHBIX
COCAUHCHUAX.

¥3. XapaxktepuszoBaTb:  AJIEMEHTHI
MaJIbIX MEPUOJOB IO MX IMOJOKEHUIO

B [Tepuoauueckoit CHCTEME
JI.11.MenpeneeBa; oOmue
XAMUYECKHE  CBOMCTBA  METAJLIOB,
HEMETAILIIOB, HEOPTaHWYECKUX |

OPraHUYeCKUX COCIUHEHUH; CTPOCHHE
U XUMHUYCCKHUC CBOﬁCTBa I/I3y‘I€HHI>IX
HEOPraHWYeCKUX U  OPraHUYEeCKHUX
COCIMHEHHNH

JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

- CocraBnenue ¢GopMysl OKCHUIOB,
BOJOPOIHBIX COEIMHEHHI
HEMETAJUIOB, TUAPOKCHUJIOB, COJIEH;

- COCTaBJIICHUE CXEM CTpPOECHHUS
aToOMOB DJIEMEHTOB MEPBBIX
YETBIPEX IEPUOIO0B

Ilepuoauyueckor CUCTEMBI;

- OIHMCAaHHE BAXHEUIIIMX CBOMCTB U
XapaKTEPUCTUK XUMUYCCKHUX
3JIEMEHTOB M0 IUIAHY, Ha OCHOBE
nojnoxxenus B Ilepuoanueckoit
CHCTEME;

- AHAIM3UPOBAHUEOKUCIUTEIBHO-
BOCCTAaHOBHUTEIIBHEIX CBOICTB
aTOMOB, MOHOB U BEIIICCTB, a TaKXKe
UX CHIBI Ha OCHOBE 3HAHHH O
CTPOCHUU U MEPUOJUYHOCTH MU TIO
nonoxenntro B Ilepuoguueckoit
CHCTEME;

- CpaBHEHHE OTHOCUTEIBHOU
3JIEKTPOOTPULIATEIILHOCTH
9JIEMEHTOB II0 HMX IIOJIOKCHHIO B
[Iepnonnueckoii cucreme;

- CpaBHeHHE (DU3NYECKUX CBOWCTB
METAJVIOB U HEMETAJLJIOB;

- OIMCAHHWE OCHOBHBLIX XHMMHYCSCKHUX
CBOMCTB METAJIOB, HEMETAINIOB U
HUX COCIUHEHHII;

YcrHbIi onpoc.
Pe3ynbTaTel
BBITMOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1a0bopaTOPHBIX padoT.
Pesynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENTbHOM
paboTHI.

- MIOCTPOEHHE CTPYKTYPHBIX
bopmyn HEOPraHUYECKUX u
OPraHNYeCKUX COCTMHECHUM;
Y4. O0bsICHATH: 3aBUCUMOCTh CBOWCTB | - OOBsicHeHHe (U3MYECKUX U | YCTHBIN ompoc.

BEIIECTB OT MX COCTaBa U CTPOCHUS,
MPUPOAY XUMHUECKON CBA3M (MOHHOM
M KOBAJICHTHOM, METaJJIMUeCKOH U
BOJIOPOJHOM), 3aBUCHMOCTH CKOPOCTH
XMMHUYECKOM PEAKIMU U TIOJOXKEHUE
XHMHYECKOTO paBHOBECHS oT
pa3IUYHBIX (PaKTOPOB
J1.1,3,4,5,6,7,8,9,10,11,12,13,14

M.1,2,3,4,5,7,9

11.1,2,3,4,5,6,7

JP 2,4, 16, 23,30

XUMHYECKUX SBICHUH C TOYKH

3peHHs ATOMHO-MOJICKYJIIPHOTO
YUEHHS;

- BBISBJICHUE 3aBUCHMOCTH MEXIY
CTPOECHHUEM XUMHUYECKHUX
COCTMHEHUI M WX CBOMcTBaMHu ( HA
npuMepe KHCJIIOT, COJIEH,
OCHOBaHUH, YTII€BOJOPOOB,
KHUCJIOPOI0COIePAKAIINX u
A30TCO/ICPXKAIINX  OPTaHHYECKHUX
COEIMHEHUH);

- COCTaBJICHHE CXEM 06p330BaHI/I${

Pesynbrarhl
BBITMOJTHEHUSI U 3aILUTHI
IIPAKTUYECKUX 3aHATUN U
1abopaTOPHBIX padoT.
Pesynbrarsl
BBIMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSATEIIbHON
paboThI.
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BEIIECTB C PAa3JIMYHBIMU BHUJIAMHU
XHUMHUYECKON CBSI3H;

- pa3bsiCHEHUE 3aBUCHMOCTHU
CKOPOCTH XMMHYECKHUX PEAKIUU OT
pa3IUyHBIX (HAKTOPOB M CMEIICHHS
XUMHUYECKOro paBHOBECHS B
3aBUCUMOCTH OT YCJIOBUW TEUYEHUS
peaKkuuid.

YSs. BrimmonaaTte XUMHWYECKUH
SKCIEPUMEHT 10  PACIO3HABAHUIO
BaKHEHUIIINX HEOPTaHUYECKUX u

OpPraHUYECKUX BELIECTB
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

- [TpoBenenue npocreuiiero
XUMHYECKOTO IKCIIEPUMEHTA C
cOOJTI0ICHUEM MPABHIT TEXHUKH
0€e30IacHOCTH,

- HaOmoienue, pukcanus u
OIHMCaHUE PE3yIbTATOB
MIPOBEACHHOTO SKCIIEPUMEHTA,

- OmpeneneHHEe  BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX
TIpeBpALICHUI B Pa3IMYHBIX
YCIIOBUSX u OIICHKU X
MOCJICJICTBUH;

- OesomacHoe  oOpalieHHe ¢
TOPIOYNMH 51 TOKCHYHBLIMUA
BEIIIECTBAMH, 71a00paTOPHBIM
o0opyI0oBaHUEM;

- [IPUTOTOBJICHHE pPacTBOpOB

3aJJaHHON KOHIIEHTPAIMH B OBITY W
Ha [IPOU3BOJCTBE.

¥Y6. IlpoBoguTh: CamMOCTOATEIbHBIN
MOWCK XHMMHYECKON HHPOpMAIUHN C
HCIIOJIE30BAHUEM Pa3TMYHBIX
HUCTOYHUKOB - (HAyYHO-TIOMYJISPHBIX
W3JIaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB VHTepHETa); HCMONB30BATH
KOMITBIOTEPHBIC ~ TEXHOJOTHUU  JUIS
00paboTKM W Tepenayd XUMHUYECKOU
uHpopManuu W e€ TMPEICTaBICHUS B
pa3auyYHbIX (hopMax
J1.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,6,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

- Hcnons3zoBanue OCHOBHOM
y4eOHOM JuTepaTypbl Ui IMOHMCKa
XUMHUYECKON MHPOOPMALINH;

- UCHOJb30BAHUE JIOTIOJHUTEIbHBIX
JUTEPATYPHBIX HCTOYHUKOB;

- UCIIOJIb30BaHUE UHTEpHET-
pecypcos;

- COCTaBJIEHHE Tpe3eHTalMui JUIs
0o0paboOTKM W TIpEICTaBJICHUSA
XUMHUYeCKON HH(popMarum;

- aHaJIM3UPOBAHUE HCIIOJIb3yEMBIX
HCTOYHUKOB.

YcTHBI onpoc.
Pesynbrarsl

BBITIOJTHCHHUA U 3alllUThI
MMPAKTUYCCKUX 3aHIATUN U

1abopaTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEILHON
paboTHI.

3HaTh:

31.Baxueilime xuMuyeckue NoHITUS: | 1) Bocnpounssenenue | YCTHBIN Opoc.
BEIIECTBO, XUMHUECKHI  3JIEMEHT, | (HOpPMYIHUPOBKU BaKHEWUIINX | Pe3ynbTaThl

aToOM, MOJIEKyJa, OTHOCHUTEIbHBIE | XUMUYECKH MOHSATHUH; BBITMOJTHEHUSI U 3aILUTHI
aTOMHBIE U MOJIEKYJIIDHBIE MAacChl, | 2) MEPEUUCICHUE CYLIECTBEHHBIX | IPAKTHUUECKUX 3aHATHI U
WOH, aJIJIOTPOIIHNS, W30TOIbI, | IPU3HAKOB MOHATHUS; 1abopaTopHBIX padoT.
XUMHUYECKas CBsI3b, | 3) YCTAHOBJEHHME CBS3M JAAHHOTO | Pe3ynbrarhl
ANEKTPOOTPHUIATETLHOCTb, MOHATHSL C  JPYTUMH,  paHee | BHINOJIHEHUS
BAJIEHTHOCTb, CTENEHb OKHUCICHHS, | CHOPMHUPOBAHHBIMU; BHEAYIUTOPHOU

MOJIb, MOJISIDHAs Macca, MOJIAPHBIN | 4) TpHUBEACHUE PAa3HBIX CIIOCOOOB | CAMOCTOSTEIBHON
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00BEM
pacTBOPBHI,
HEDJICKTPOJIUT,
JIACCOLMALIHS,
BOCCTaHOBUTEIIb,
BOCCTaHOBJICHUE,

ra3000pa3HbIX BEILIECTB,
ANEKTPOJIUT u
AJIEKTPOJIUTHYECKAS
OKHCIIMTEb 51
OKHCJICHHE u
TeroBor 3¢ dekt
peakiuu,  CKOPOCTh  XHMHYECKOM
peaxiuu, KaTajus, XUMHYECKOE
paBHOBECHE,  YIJICPOIHBIA  CKEJIET,
(GyHKIIMOHATBHAS TPYIIa, H30MEpus,
TOMOJIOTHSI
J1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,6,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30

BBIPAYKECHUS TTOHSATHIA;

5) wucmonp3oBaHKe BaKHCHIINX
XUMHUYECKHUX MOHATHUS JUTS
OOBSICHEHUSI OTICNIBbHBIX (DAKTOB H
SIBJICHUM.

paboTHI.

32. OcHoOBHEIE
COXpaHEHUS
IIOCTOSIHCTBA
[Tepuoanueckuit
J.M.MenneneeBa

3aKOHBbI
MacCChbl
coCTaBa

XAMUH:
BCIICCTB,
BEIIECTB,

3aKOH

JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Bocnpoussenenue
(hOpMYIIMPOBKY 3aKOHOB;

2) mpUMEHEHHE 3aKOHA COXPaHEeHHUS
MacChbl BEIECTB MPU HAMHCAHUHU
XUMHUYECKUX YPABHEHMUIA;

3) IIPUMEHEHHE 3aKOHa
IIOCTOSIHCTBA COCTaBa BEIIECTBA IS
YCTaHOBJICHUSA IIpOCTEHIIEH
MOJIEKYJISIPHOM dbopMyIbl
BEILIECTBA;

4) WCIIO0JIb30BaHUE
00BEMHBIX OTHOIIICHU M
pelIeHnH pacu€THBIX 3a4a4;
5) MMOHWNMAaHHE CMBICTIA
[lepuognueckoro  3axkona  JI.W.
MenzeneeBa U UCHOIb30BAaHUE €TO
JUIsT KauyeCTBEHHOI'O0 aHalu3a |
000CHOBaHHUS
OCHOBHBIX
CTPOEHUS
XUMHUYECKUX
COE€IUHECHUI;
6) yCTaHOBJICHHE
MEXIy  CTPOCHHEM
XUMUYECKUMH
JJI€MEHTA.

3aKOHa
pu

3aKOHOMEPHOCTEN
aTOMOB, CBOICTB
9JIEMEHTOB M HUX

3aBUCUMOCTH
atomMa "
CBOWCTBAMU

YcTHbIM onpoc.
Pe3ynbTaTel
BBITIOJTHEHUSI U 3aI[UTHI
MPAKTUYCCKHUX 3aHATUH U
1a00paTOPHBIX padoT.
Pe3ynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHON
CaMOCTOSITENTbHOM
paboTHI.

33.  OcHOBHBIE
XUMHUYECKON CBS3H,
AJIEKTPOIUTAYECKOMN JIMCCOLIMAINH,
CTPOCHUSA OpTraHUYECKUX u
HEOPraHUYECKUX COCIMHEHUN
J1.1,2,45,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

TCOpUun XUMHUU:

1) BocnopousBeaeHue OCHOBHBIX
ITOJIOKEHNN XUMUYECKUX TEOPUH;

2) IIPUMEHEHHE OCHOBHBIX
MOJIOKEHNH XUMHYECKHX TEOPHUM
(cTpoeHust aTomMa, XHUMHYECKOM
CBSI3H, 3JIEKTPOJINTUYECKON
JUCCOLIMALUH, KHCJIOT u
OCHOBaHUH, CTpOCHUSA
OpPraHUYECKUX COEIMHEHU,
XUMHYECKON KUHETUKH) JUISt

YcTHBIM onpoc.
Pe3ynbTaTh!
BBITIOJTHEHHSI U 3aIIUTHI
MPAKTHYECKUX 3aHATHI U
71a00paTOpHBIX padoT.
Pe3ynbTatet
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIIbHON
paboTHI.
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aHalli3a CTpPOEHHUS M  CBOMCTB
BEIIIECTB;
3) oObsiCHEHWE  NPUMEHHMOCTH

HN3YUYCHHBIX XUMHUYCCKHUX TGOprI.

34. Baxueiiniue BEIIECTBA u
MaTepuaibl: BXKHEUIINE METAJUIbl U
CIUIaBbI; CepHas, COJsHAs, a30THas U
VKCYCHasi ~ KHUCJIOTBI;  OJIaropoJiHbIC
ra3pl, BOJAOPO, KHCIOpPOJ, TaJlOTEHBI,
IIEJIOYHBIE  METaUIbl;  OCHOBHEIE,
KHUCIIOTHBIE M aM(OTepHbIe OKCUIbI U
TUAPOKCUJIBI, IIENIOYM, YIVIEKUCIIBIA U
yrapHbelii  rasbl, CEpPHUCTBIM  Tas3,
aMMHaK, BOJIa, TIPUPOJIHBINA Ta3, METaH,
9TaH, OTWIEH, AaleTWIeH, XJOPH]
HaTpus, KapOoHAaT U ruApokapOOHAT
HaTpusi, kapOoHAT U ¢ocdaT KaIbIHs,
OeH30/1, METaHOJ, 3TAaHOJ, CJIOXKHBIE
3¢upsl, KUPBI, MBLIIA,
MOHOCaxapubl(TJI0K03a),
JICaXapu/Ibl (caxapo3sa),
ITOJIMCaXapU bl (xpaxman 51
LEJUTI0NI03a), aHWUJIMH, aMUHOKUCIIOTHI,
OenKwu, HCKYCCTBEHHBIE "
CUHTETUYECKHUE BOJIOKHA, KAay4YyKH,
IJ1aCTMACChI
JI.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,7,9

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Hamucanue u BOCIPOU3BEICHUE
dbopMysT BaXKHEUITUX XUMHUYCCKUX
BEIIIECTB;

2) KJaccu(uIupoBaHue
HEOPraHW4YeCKUX M OpPraHUYECKHX
BEIIIECTB;

o BCEM U3BECTHBIM

KJIaCCI/I(l)I/IKaL[I/IOHHbIM IIpU3HaKaM,

3) yCTaHOBJIEHHE 3aBHCHMOCTH
MEXKITY MPAKTUYECKUM
NMPUMEHEHUEM  BEIIECTB U  HMX
COCTaBOM, CTPOEHUEM U
CBOMCTBAMH;

4) nepeurcieHUE POJU U 3HAUCHUS
JTAHHOTO BEIIECTBA B MPAKTHUKE;

5) oObsICHEHHE OOIIUX CITOCOOOB U
MIPHUHITUIIOB TIOJYYEHUsT HanboJee
Ba)KHBIX BEIICCTB.

YcTHbIM onpoc.
Pe3ynbTaTel
BBITMIOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1abopaTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM
paboTHL.

Tema 2.1. Cosépemennvie npedcmagienus 0 CmpoeHuu amoma
Tunossble 3aJaHUA I YCTHOIO ONpPOCa

1. PacckaxuTe 0 CTPOCHUM aTOMOB XUMHUYECKUX DJIEMEHTOB.
2. Kak u3MeHSI0TCS CBOMCTBA JIEMEHTOB C YBETUUCHUEM TTOPSIKOBOTO HOMepa?

3. Kakoe cocrosiHue aTomMa Ha3bIBalOT HOPMAJIbHBIM, KaKO€ BO30YKAEHHBIM?

IIpakTuyeckoe 3ansaTue Nel

Tema: MoneanpoBanue nocrpoenus Ilepuoguyeckoil TadJMubl XMMHYECKHX 3J1€MEHTOB.

Heab: usyuenue s, p, d, 37IeMEHTOB Ha OCHOBaHMU HX MoOJIoKeHUs B [lepuoanueckoit cucteme,
MozenupoBanue llepruoauyeckoi cUCTeMBl, HAYYUTHCS JaBaTh XapaKTEPUCTUKY DJIEMEHTOB 10 MECTY HUX
HaXO0XJEHUS B TaOJIUIlE, 3aKPENUTh MPEICTABICHHE O CTPOCHUH BEIECTBA.

3aaHusl BBIMOIHAIOTCS B J)KypHase JUIst 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. CmonenupoBath pacnosioxkenue 35emMeHToB Nel-Ne 20 B [Iepronnueckoit cucteMe XuMHYECKUX
3JIEMEHTOB U OIPEACIIUTH 3aKOHOMEPHOCTh U3MEHEHHUsI CBOUCTB DJIEMEHTOB, UX OKCUIOB U THAPOKCHUJIOB.

2. PaccunTaTh OTHOCUTENLHEIC MOJICKYJISIPHBIC U MOJIAPHBIC MACCHI BCIICCTB.

3. CocraBuTh (POpMYIIBI yKa3aHHBIX BEIIECTB.

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alUTe J1a00paTOpHOIl paboThI.

Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1ad0pamopHuim paboma.

KoHTpoJILHLIE BOIPOCHI:
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1. Haiite popmynupoBky Ilepuoanueckoro 3akona JI.M1.Menneneena.

2. B uém ¢usnueckuii cMbIcI mopsakoBoro Homepa anemeHta? Homepa mepmoma? Homepa
rpynmns?

3. Ha3BaHus Kakux XMMHUYECKUX 3JIEMEHTOB CBsI3aHbl ¢ Poccueil u pycCkuMu yu€HbIMU?

4. Ilouemy Bonopoa 3anumaet B [ICXD nBoiicTBEHHOE 0JI0KEHNE?

Kputepuu onenku: cmotpets B pazaene 3.1 ®OC

KonTpoabHnas padora Nel mo reme «Ctpoenue atroma u [lepuoanyecknii 3aKoH.
XuMn4yeckas CBs3b)»
Bapuanr 1

1. KakoB cocTaB aTOMOB XUMHYECKHUX d1eMeHTOB? Ne 5, Nel7 /50

2. CocTaBUTh CXEMbI CTpO€HUA aTOMOB 3jeMeHTOB Ne 6,12,24,32. Hanucath UX 3JIEKTPOHHbBIC
(hopMyITbI U TOKa3aTh BAICHTHOCTH JTAaHHBIX 37ieMeHToB / 100

3. Harmumure snexTpoHHyto Gpopmyiry aseMeHTa u ero vona: Cu u Cu® / 106

4 . Onpenenure, Kakas XAMUYECKas CBSA3b OCYIISCTBIIICTCS MeK Ty aromamu B BemecTBax: CaCly,
HCI, Cl,, Haiite mosichenusi. Hanummre Mexanu3m o0pa3oBaHus cBsi3el. J1J1s MOHHOW CBSI3U COCTaBbTE
CXEMBI IIepexo/1a eKTpoHoB. / 100

5. PemmTh npeBpaiieHus:
C—C0O,—MgCO—-MgCl,—Mg(OH),—Mg(NO3),—NaNO3; / 1006

CamocrosiTeibHas padora Ne2
CocraBieHune 3JeKTPOHHBIX CXEM CTPOEHUS aTOMOB.

Kputepuu orieHKH BBITOJHEHHUS CAMOCTOSATEIILHON paboThl: cMOTpeTh B pasaene 3.1 ®OC

Tema 2.2. Ilepuoouueckuii 3axon u Ilepuoouueckasn cucmema Xumu4ecKux 31emMeHmos.

Tunossle 3a1aHUA 1JI YCTHOI'O ONpPoOca
1. aiite popmynuposky Ileprnoanueckoro 3akona JI.M1.Menaeneena
2. Pacckaxute o cTpykType Ileproanueckoi cucTeMbl XUMUYECKUX JIEMEHTOB.

3. Pacckaxwure 0 3aKOHOMEPHOM H3MCHCHUHN XHMUUYCCKHUX CBOMCTB XHMHYECKHX 9JICMCHTOB,
CBs3aHHOM C ITOJIOXKCHHUEM B Hepnomzlqecxoﬁ CHUCTEMEC XUMHNYCCKHX DJICMCHTOB.

IIpakTuyeckoe 3ansaTue Nel
Tema: MoneanpoBanue nocrpoenns Ilepuoguyeckoii TadJMubl XMMHYECKHX 3J1€MEHTOB.

Heab: usyuenue s, p, d, 3I€MEHTOB Ha OCHOBAHMU UX MoJiokeHus B Ilepuoanueckoil cucreme,
MozenupoBanue [lepuoandeckoll CUCTEMBI, HAYUYUTHCS 1aBaTh XapaKTEPUCTUKY MIEMEHTOB 110 MECTY UX
HaXO0X/IEHUS B TaOJIUIIE, 3aKPENUTh MPEICTABICHUE O CTPOCHUH BEIIECTBA.

3aaHMsl BBIMOIHAIOTCS B J)KypHase JUIst 1a00paTOPHBIX U MPAKTHUECKUX PaboT:

1. CmopenupoBaTh pacnosiokeHue 3yeMeHToB Nel-Ne 20 B [lepuoanueckoii cucteMe XUMHUECKIX
AJIEMEHTOB UM OIPEIEIUTh 3aKOHOMEPHOCTh U3MEHEHMSI CBOMCTB DJIEMEHTOB, UX OKCHJIOB M THIPOKCHU/IOB.

2. Paccuntarh OTHOCUTENbHBIE MOJIEKYJISIPHBIE U MOJIIPHBIE MACChl BELIECTB.

3. CocraBuTh (POpPMYIIBI yKa3aHHBIX BELIECTB.

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alUTE J1a00paTOpHOIl paboTHI.

Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1ad0pamopHuim paboma.

KoHTpoJIbHbIC BONIPOCHI:

1. Haiite popmynuposky Ilepuonnyeckoro 3akona /{.11.Menneneena.

2. B uém ¢usnueckuii cMmbicn mopsakoBoro Homepa siemeHTta? Homepa mnepuona? Homepa
IpyIIIbI?

3. Ha3zBaHus KakuX XMMHUYECKUX 3JIEMEHTOB CBsI3aHbl ¢ Poccuell u pycCKkuMu y4€HbIMU?

4. ITouemy Bonopoa 3anumaet B [ICXD nBoicTBEHHOE MOJI0KEHNE?

Kpurepun ouenku: cmotpets B pazzgeine 3.1 ®OC
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CamocrositesibHasi paboraNe2
CocraBiieHne 3JIEKTPOHHBIX CXEM CTPOEHHUS aTOMOB.

Kputepun o1ieHKH BBIIOJIHEHHUS] CaMOCTOSTEIbHOM paboThl: cMOTpeTh B pazzaeie 3.1 ®OC

Tema 2.3. Xumuueckan ceazv. Bewecmeo.
TunoBble 3a1aHUA JIS YCTHOTO OMpPOCa

1.Mexay aromMmaMu Kakux 3JIEMEHTOB BO3HUKAET MOHHAsS CBSI3b?

2. OxapakTepu3yiTe KOBaJICHTHYIO CBs3b. Ha Kakue BUABI OHA TIOpa3AeIseTCs?

3. JlaiiTe XapaKTepUCTUKY CUTMa- U MU-CBSI3H.

JlaGopaTopHas padora Nel.
Tema: O3HaKkoMJIeHHE €O CBOMCTBAMH JUCIIEPCHBIX CHCTEM.

Ileab: 03HAKOMUTBHCS CO CBOMCTBAMM JUCIEPCHBIX cucTeM. HayuuThCs: TOTOBUTH CYCIIEH3UIO U
SMYIbCHUIO; PelaTh 33Jauu Ha ONpe/IeIeHUe MacCOBOM 10JI KOMIIOHEHTOB CMECH U IIPUMECEH.

3a/iaHus BBIIOJIHAIOTCS B )KypHaJe [ JJAOOPAaTOPHBIX U NMPAKTUYECKUX paldoT:

1. IIpoBenieHne ONBITOB:

- IPUTOTOBJIEHUE CYCIIEH3UU KapOOHaTa KaJlbliUs B BOJE.

- TOJY4Y€HHUE SMYJIbCUH PACTUTEIBLHOIO Maca.

- [IOJIy4€eHus 30181 ruapokcuaa xenesa (I10).

2. IIpaBuibHO 3anucaTh Bce HEOOXOAMMBIE YPAaBHEHUS XUMHUYECKUX PEaKLUi, peluTh LEeNouKy
IIPEBPALLCHU.

3. Pemuth 1 npaBUiabHO 0POPMHUTE 33Jauy Ha ONpeAETIeHUE MAaCCOBOM J10JIM KOMIIOHEHTOB CMECH
U IIpUMECEH.

4. Onucarp HaOMIOIEHUS U C/IeNaTh BBIBO/BI O MPOJICIaHHON paboTe.

5.0TBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI U MOATOTOBUTHCSA K 3alLUTE JJAOOPAaTOPHOU padOTHI.

Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1ab0pamopHuim paboma.

KonTpoJsbHBIE BOIPOCHI.

1. Yro u3yyaer KOUIOUAHAS XUMHUS, €€ POJIb B TEXHOJIOTUU?

2. Kak noapaszaenstot rpydoaucnepcHsie cuctembl? Ha3zoBuTe npenctaBuTeneit Kax10i rpymnisl
U YKaKUTE UX 3HAYCHHE.

3. UTo TaKkoe KOJUIOMIHBIE PAaCTBOPHI M KaKHe OHU OBIBAIOT?

4. Yro Takoe qUCHEpCHbIE CUCTEMBI, IUCIIepCcHas (pa3a, TMCIepCUOHHAas cpeaa.

5. Knaccuguxkaryst JUCTIEPCHBIX CHCTEM I10 arperaTHoMy cocTosiHuio. [IpuBect npumepsl.

6. OnuH w3 BUIOB JaTyHH coaepkuT 60% wmean u 40 % mumHKa. YKaxXuTe, YTO SIBISETCA
JHMCTIEPCUOHHOM Cpesloi, a UTo AucnepcHoi ¢a3oii?

7. Kak MOHO OTJIMYMTDH KOJUIOMIHBIM pacTBOpP OT UCTUHHOIO?

Kpurepun ouenku: cmorpets B pazzgeine 3.1 ®OC

CamocrositesbHas padoraNe3
CocraBieHrEe KOHCIIEKTA 110 TeMe «MeTamunueckas 1 BOLOPOAHAsI XUMUYECKas! CBSI3bY.

Kputepuu onieHKH BBINOJIHEHHS CaMOCTOATENbHOM paboThl: cMoTpeTh B pazaeine 3.1 ®OC

Tema 2.4. Pacmeopsl. Inekmpoaumuieckan OUccoyuauus.
TunoBble 3a1aHNs 1JI YCTHOTO ONIPoOca
1.Kakwue crocoObl BEIpaXEHHUS COCTaBa pacTBOpPA BhI 3HAETE?
2. Kakue BemiecTBa OTHOCATCS K 3JeKTponuTam? YTo Takoe 3JeKTpOoNIUTHYECKas IUCCOLUALINS?

3. Kax O6Hapy)KI/ITB MMPUCYTCTBUEC B paCTBOPC HOHOB BOAOPOJAa U PHHpOKCHZ{-I/IOHOB?
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JlaGopaTopnas padora Ne 2
Tema: Peakuuu nonHoro oomena. ['uaposus coJieii pa3jiM4HOro TUma.

Hesb: TpUMEHATHh 3HAHHUA 00 AIIEKTPOIUTHIECKON AUCCOLUMAIMY BEIIECTB U THAPOJIN3E COJIeH Ha
MIPAKTUKE, YMETh OOBSCHATh HAOJIONEHUS M pe3yNbTaThl ONbITOB. HayduThCs COCTaBISATH HOHHBIC
YpaBHEHHSI; YMETh OOBSCHATH MPOIIECC THIPOIN3a COJICH B BOAHBIX PACTBOPAX M 3alIMCHIBATh YPABHEHUS
THIPOJIU3a COJIeH.

3amaHus BHIMOIHAIOTCS B KypHaJe U 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. IlpoBeeHue ONMBITOB:

- o0pa3oBaHue ra3000pa3HOro COCAMHEHUSI.

- obpaszoBanue HepactBopumoro coeaunenus AgCI.

- coBMecTHBIH runposn3 xiopuaa amomunus AlCl; u cyneduna varpus NagS.

- oOpa3oBaHue HepacTBOpuMoro coeauHeHus BaSO,.

- obpazoBanue HepacTBopuMoro coeuaeHust AgsPO,.

- TU/IPOJIN3 COJIM, OOPa30BAHHOMN CHIIBHBIM OCHOBAHHEM U CJIa00# KHCIOTOM.

- TU/IPOJIN3 COJIM, OOPa30BAHHOM CJIa0bIM OCHOBAHUEM M CUJIBHOM KHCIOTOM.

2. 3anucath Bce HEOOXOIUMBbIC YPAaBHEHHUS XUMHUYECKHX PEaKIHi B MOJEKYISPHOM M HMOHHOM
BUJIC.

3. Onucath HAOIIOACHUS U CAENaTh BBIBOJ 00 YCIOBHIX MPOTEKAHUS PEAKIMil HOHHOTO OOMEHa.

4.0TBETUTH HA KOHTPOJIbHBIE BOIPOCH! U MOJATOTOBUTHCS K 3aIIUTE J1a00paTOPHOM pabOTHI.

Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KonTposbHbIe BOIPOCHI.

1. Kakue BemiecTBa OTHOCATCS K dJeKTpoiauTam? YUTO Takoe sIBIEHUE 3JIEKTPOJIUTUYECKOU
nucconuanun?

2. Hanumure ypaBHEeHUs aucconmaruu cieayrommx semects: Ba(OH),, Na,CO3, CuSO,.

3. Yro Takoe ruaposnn3 conu? K;akue TUIBI THIPOIU3a CYIIECTBYIOT?

4. Harmummre ypaBHeHUs peakiuii ruaponmsa coneit mist: NaNOs, FeSOy,

5. Onpenenute, B KaKOM ciy4yae OyaeT MpoTeKkaTh TUAPOIN3 CONK B Boje. HamumuTte ypaBHeHUe
peaxkiuy TUApOIn3a s 3TOM conu:a) Opomua Kanusi; 0) cyab(daT Kaiaus; B) HUTPUT Kalus;

Kpurepun ouenku: cmorpets B pazzgeine 3.1 ®OC

IIpakTnyeckas padora Ne 2
Tema: IIpuroroBjieHne pacTBOpa 3aJJaHHOI KOHIEHTPALIUN.

Iesb: npuoOpeTeHre HaBBIKOB MPUTOTOBIIEHUS] PAaCTBOPOB PA3JIMYHON KOHLEHTpAIMU U3 CyXOu
COJIM WK O0Jiee KOHLIEHTPUPOBAHHOTO PacTBOpA.

3aaHMsl BBIMOIHAIOTCS B J)KypHase st 1a00paTOPHBIX U MPAKTHUECKUX padoT:

1. Pemure 3amaun, opopmMuTe pemieHus, CoraacHo mpumepa pemeHus 3aaaun. OnmUnmTe mopsiioK
JNEUCTBUM.

2. CnenaiiTe BBIBOJ O TIPOJICIAHHONW pabOTe W OMUIINTE 00JaCTh MPUMEHEHUS PUTOTOBICHHOTO
pacTBopa.

Cooeporcanue 3a0anuii: cmompume mMmemoouyecKue YKa3aHus no NPaKkmudecKkum pabomam.

Kpurepun ouenku: cmotpets B pazzgeine 3.1 ®OC

CamocrositeibHas padora Ne3
CocraBreHre KOHCIEKTa 1o TeMe «MeTamndeckas 1 BOXOPOIHAS XUMHUECKAs CBSI3b.
Kputeprn o1leHKUBBINOIHEHUS CAMOCTOSITEIbHOM paboThI: cMOTpeTh B paznene 3.1 OC

Tema 2.5. I'uoponus coneit
TunosBble 3a1aHUs 1JI YCTHOTO ONPoca
1.Kako#i mporiecc Ha3bIBaeTCsl THIPOTU3OM?
2. Kakue ¢gakTopsl OnpeaensoT peakiiiio Cpeibl MPU pacTBOPEHUU PA3NUYHBIX COJel B Boje?
3. Hanucatb ruiponu3 cojiel pa3indyHoro Tuna
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Jladoparopnasi padora Ne 2
Tema: Peaknun uonHoro oomena. 'maposius coJieid pa3aiu4HOro TUIA.

Heab: npuMeHsATh 3HaHUs 00 3JIEKTPOIUTUYECKOM AUCCOIUAIMK BEIIECTB U THIPOJIU3E COJeH Ha
MIPAKTUKE, YMETh OOBSCHITh HAONIONCHUS M PE3yNbTaThl OMBITOB. HayduThCsS COCTaBISATH HOHHBIC
YpaBHEHHUS, yMETh OOBSCHATDH MPOIIECC TUAPOIIN3a COJICH B BOJHBIX PACTBOPAX U 3alHMCHIBATh YPaBHEHUS
TUAPOIIN3A COJICH.

3aaHus BBIMOIHIIOTCS B JKypHaje sl 1TaOOpaTOPHBIX U MPAKTUYECKUX PadoT:

1. IlpoBeneHue onbITOB:

- 00pa3zoBaHue ra3000pa3HOr0 COSAMHEHHUS.

- oOpa3zoBanue HepactBopumoro coeaunenuss AgCI.

- coBMecTHBIN ruapou3 xiaopuaa amomuans AlCl; u cynshuma narpus NayS.

- oOpazoBanue HepacTBOpUMOTo coeanaeHust BaSO,.

- oOpazoBanue HepacTBopuMoro coeauHeHus AgsPOy.

- TU/IPOJIN3 COJIM, OOPAa30BAHHOMN CUJIBHBIM OCHOBAHUEM U CJ1a00M KHCIOTOM.

- TUIPOIIN3 COJIM, OOPa30BAHHOM ClIa0bIM OCHOBAHUEM M CUIIBHOM KHCIOTOM.

2. 3ammcath BCE HEOOXOIUMBIC YPAaBHEHUS XUMHYECKHX PEAKIMA B MOJEKYJISPHOM H HOHHOM
BUJIE.

3. OnucaTh HAOMIOACHHS U CACNIATh BBIBOJ 00 YCIOBHSIX IPOTEKAHUS PEAKIIM HOHHOTO OOMEHA.

4.0TBETUTH HA KOHTPOJbHBIE BOMPOCHI U MOJTOTOBUTHCS K 3aIIUTE JTA00PATOPHOUM pabOTHI.

Cooepotcanue 3a0anuii; cmompume Memoouyeckue YKa3aHus no 1abopamopusim paboman.

KoHTpo/bHbIE BONPOCHI.

1. Kakme BemecTBa OTHOCATCS K 3iekTponuTaMm? YTO Takoe SBICHUE 3JIEKTPOIHTHYECKON
aucconanumn?

2. Hamumure ypaBHeHHs auccormanuu cueayonux semiects: Ba(OH),, Na,CO3, CuSO,.

3. Yto Ttakoe ruaponus conu? Kakue TUIbl THIPOIN3a CYIIECTBYIOT?

4. Hanumute ypaBHeHUs peakuuit ruaponu3sa coneit aus: NaNOz, FeSOy,

5. Ompenenute, B KaKOoM cirydae OyaeT mpoTeKaTh TUAPOIIN3 CONU B BoJe. Hamummre ypaBHeHHE
peaKIMy THAPOoIIn3a AJIs 3TOH cou:a) OpoMu Kamus; 0) cynbgaT Kajlus; B) HUTPUT Kallus;

Kputepun ouenku: cmotpets B pazzgene 3.1 ®OC

CamocrosiTesibHast padora Ned
Pemenune ynpaxHeHuii mo Tteme «l'eHeTHueckas CBA3b MEXKIY KlaccaMM HEOPraHMYECKHX
COCIUHECHUI».
Kputepun o1ieHKH BBINOJIHEHUS] CaMOCTOSTENbHOM paboThl: cMOTpeTh B pasnene 3.1 OC

Tema 2.6. Xumuueckue peakyuu.
Tunosble 3a1aHus AJI5 YCTHOTO ONPoOca
1. Kaxue BbI 3HaeTe TUITBI XUMUYECKUX PEAKLIUI?
2. Kakue peakiiuy Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

3. Kakwue BermiecTBa Ha3bIBAIOT OKHUCIUTEIIIMI, 4 KAKHE BOCCTAHOBUTEIISIMHU?

JlabopaTopnasi pa6ora Ne 3
Tema: OKHCIAUTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKIIMU B XUMHUYECKHUX MpoLeccax.

Heab: wu3ydeHHWE OKHUCIUTEIHHO-BOCCTAHOBHUTEIHHBIX CBOWCTB PAa3UYHBIX XHUMHUYECKHUX
COCMHEHUM, OCBOCHHE METOJMKU COCTABJIEHUS YPaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MPOLECCOB.

3aaHus BHIMOTHSIOTCS B )KypHaJe sl TaO0OpaTOPHBIX U MPAKTUYECKUX PadoT:

1. IlpoBeeHue ONbITOB:

- B3aUMOJICUCTBHE IIUHKA C COJITHOM KMCIIOTOM.

- B3aUMOJICHCTBUE HATPHS C BOJIOM.
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- B3aUMOJIEMCTBUE ATIOMUHUS C HOJIOM.

- TOpEHUE JTUTHS.

- ropenue ¢ocdopa.

- TOPEHHE CEPBHI.

- B3aUMOJIEMCTBUE ATIOMUHUS C CEPOU.

- B3aMMOJICHCTBUE MEJU C CEPHOM KUCIOTOM.

- B3aUMOJEMCTBUE MEJIU C a30THOM KHUCIIOTOM.

2. PacctaButh KO3(PGUIMEHTH B YPaBHEHUAX XUMHUYECKUX PEAKUUNA METOJOM 3IJIEKTPOHHOTO
Oananca.

3. Onucath HAOIIOCHUS U CENaTh BBIBOJ 00 YCIOBHIX MPOTEKAHUS PEaKIUil

4.0TBeTUTH HA KOHTPOJIbHBIE BOIIPOCHI U MIOATOTOBUTHCSA K 3aIUTE JIAOOPATOPHON pabOTHI.

Cooepoicanue 3a0anuii: cmompume MemoouyecKue YKa3anus no 1abopamopusim paboman.

KoHTposbHbIE BOPOCHI.

1.Kakue PCaKMKU HA3bIBAKOTCA OKHCIIUTENBLHO-BOCCTAHOBUTENLHLIMH? 2.YTO TaKOE OKUCIUTEND U
BoccTaHoBuTenb? [IpuBeauTe mpumepsl.

2.Yto Takoe OKUCIUTENb U BoccTaHOBUTENL? [IpuBeauTe npumepsl.

3.0xapakTepu3yiTe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KHCIOPO/IA.

4. Paccmotpute B3aumojeictBue okcuna skeneza (lll) ¢ amomuHMeM ¢ MO3ULIMKM OKUCIEHUS-
BOCCTAHOBJICHHUSI.

Kputepun ouenku: cmotpers B pazzeine 3.1 ®OC

KonrpoJabHnas padora Ne2. XumMmuueckue peakiuumn
Bapuanr 1
3aganue Ne 1. OcyiiecTBUTE XUMUYECKUE PEAKIIMN MEXKIAY PACTBOPAMU:
Na,COzu HNOj3, CuCl, u KOH, NaOH u H,SOy;
Hanummre nosiHele U COKpaleHHbIE HOHHBIE YPaBHEHUS peakuil U 1aiiTe 00bsCHEHNUE.
3aganue Ne2
Hanummure coOTBETCTByIOIIME peakLUUM THAPOIM3a YyKa3aHHBIX cojied M ykaxure pH pacTtopa:

Fez(SO4)3, K>S0y, K>COs.

3ananmne Ne3
Hcnons3ys cokpalieHHbIe MOHHBIE YPaBHEHHS, HAITUIIIUTE YPABHEHHUE PEAKIIUU U COCTABbTE MOJTHOE
MOHHOE YpaBHEHUE.
1. Ba?'+ COs"— BaCOs|
2. CO3% + 2H*— H,0 + CO,1
3ananue Ne4
Hanummre ypaBHeHHE 3JIEKTPOIUTHUECKON TUCCOUALIMN CIEAYIOIIUX BEIIECTB:
Na,SOy; HC'; Ca(OH)z
[ToguepkHUTE OJJHOM YePTOM KATUOHBI U JBYMS — AHHOHBI.
3ananue Ne §
MoryT Jin OJJHOBPEMEHHO HaXOJUTCsI B pacTBope cieayromue mapsl BemectB: Cu( NO3), u NaOH,
CaCl, u K, COg3, Na; SO4 u BaCl, , NaCI u HCI? OtBeT mosicHUTE, COCTaBUB HEOOXOIUMBIE
(MoOneKyJsipHbIE U MOHHBIEC) YPABHEHUS PEAKILIUMA.
3ananue Ne6
Pemnre nenoyku npespaiieHuin
Mg—MgO—-MgC1,—-Mg(NO3),—Mg(OH),

CamocrositesbHas padora Ned
Pemenne ynpaxseHuil mo teme «l['eHeTMyeckas CBSI3b MEXAY KilacCaMHd HEOPraHMYECKUX
COCIUHECHUI».
Kputepuu onieHKH BBINOJIHEHHUS CAaMOCTOATENBHOM paboThl: cMoTpeTh B pazaeine 3.1 ®OC
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Pasnea 3. HEOPI'TAHUYECKASA XUMUA

Pe3yabTarnl 00y4eHUus1: yMeHus,
3HAHHUA, 00IIIUE U
npogeccuoHaIbHbIEe KOMIIETEHIHHU

Iloka3aresn oneHKH pedyJjJbTara

®opMa U MeTObI
KOHTPOJISl M OlleHKH
pe3yJbTaTOB 00yUYeHust

YMmerh:

Y1. Ha3piBaThb U3YyYEHHBIE BEIIECTBA
1o TPUBUAIBHON WIH
MEXIYHAPOJAHOW HOMEHKJIAType

J1.4,6,7,9,12,13,
M.1,2,3,4,5,8,9
I1.1,2,3,4,5,7
JIP 2,4, 16, 23,30

- Hammcanne M 4YTeHHE 3HAKOB
XHMHYECKHUX DJIEMEHTOB;

- pa3Myuhe TPOCTBIX U CIIOMXKHBIX
BEIIECTB, CMECEH U  CIOKHBIX
BCILIECTB;

- cocraBiieHue (GopMys OMHAPHBIX
COCIMHEHUH U X Ha3BaHHE,

- YTeHWe M Ha3BaHHe (opmyl

XUMHUYECKUX COCIUHCHHI,
NPUHAICKANIUX K  BaKHEUIIUM
KJlaccam HEOPraHUYECKUX
COCIUHEHHI;

- COCTaBJICHHME Ha3BaHUM BCEX
HCIIOJIb3YEMBIX dbopmyn
XUMHYECKUX COCIMHEHHH o

TPUBHAIBHON U MEXIyHapOIHOU
HOMEHKJIATypE.

YcTHBIM onpoc.
Pe3ynbTaThl
BBITIOJTHCHHSI U 3aIUTHI
MPAKTUYECKUX 3aHATUH U
1abopaTopHEIX paboT.
PesynbTarel
BBITIOJTHEHUS
BHEAyJIUTOPHOM
CaMOCTOATEJILHON
paboTHI.

¥2. Onpenensitb: BaJE€HTHOCTH U

CTENEHb  OKHUCIEHHUS  XHMHYECKHX
3JIEMEHTOB, THUI XHMHUYECKOW CBS3HU
B COEIMHEHUSX, 3apsan HOHa,
XapakTep cpenbl B BOJTHBIX
pacTBopax HEOPraHUYECKUX u
OPTaHUYECKUX COEIMHECHUH,
OKHCIIUTENb u BOCCTAaHOBUTEIIb,

MPUHAJIC)KHOCTh BEMIECTB K Pa3HbIM
KJ1accam HEOPraHWYECKUX U
OPraHNYeCKUX COCTMHEHUHN
JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

- OnpeneneHne cocraBa BEIIECTBA
1o ux GpopMynam;

- oTpeiesieHue
XUMHAYECKHX PEaKIIHii;
- IPUMCHCHUE 3aKOHA COXPAHCHHUS

IIPU3HAKOB

MaccChl BEIIECTB IPU HANKMCAHUU
YpaBHEHHU;
- COCTAaBJICHHE XUMHUYECKHUX

YpPaBHEHUN, YPABHUBAHUE UX;

- ONpENENICHUE BaJECHTHOCTH U
CTEIIEHU OKHUCJIEHUSI BJEMEHTOB B
HEOPraHUYECKUX COCIUHEHUSX;

- Ppacno3HaBaHHE OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHOT'O IIPOLIECCA;

- COCTaBJICHHE  3JIEKTPOHHOTO
Oananca;

- ompejieieHrE 3apsi/ia HOHa,

- ONpeACTCHHE OKHCIUTEIS W

BOCCTAHOBUTCIA B OKHCIIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUAX;

- OImpeAcICHUE 110 XHUMHUUYCCKHM
bopmymnam, NPUHAIEKHOCTD
BEIIECTB K ONPEACICHHOMY KiIaccy
COCIUHECHUI;

- HamucaHWe cXeM O00pa30BaHUs
XUMHUYECKON CBS3H B YKa3aHHBIX
COCJIMHEHUSIX.

YcTHbIM onpoc.
PesynbTaTel
BBITNIOJIHEHMSI U 3ALLUTHI
IIPAKTUYECKUX 3aHATUHN U
1abopaTOPHBIX padoT.
Pesynbrarel
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIBHON
paboTHI.
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¥3. XapaxkrepuszoBarb:  AJIEMEHTHI
MaJIbIX ICPUOA0OB MO HUX MOJIOXKCHUIO

B [Tepuoauueckoit CHCTEME
JI.11.MenpeneeBa; oOmue
XAMUYECKHE  CBOMCTBA  METAJIOB,
HEMETAILIIOB, HEOPTaHWYECKUX |

OPraHMYeCKUX COCIIUHEHUH; CTPOCHHE
U XUMHUYCCKUC CBOﬁCTBa I/ISYIIGHHLIX
HEOPraHWYECKUX U  OPraHMYeCKHX
COCIMHECHHH

JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

- CocraBnenue (GopmMys OKCHIOB,
BOJOPOIHBIX COEIMHEHHI
HEMETAJIOB, TUJIPOKCHJIOB, COJICH;

- COCTaBJICHHE CXE€M CTpPOEHHUS
aToOMOB 9JIEMEHTOB MEePBBIX
YETBIPEX [IEpUOI0B
[Tepronueckoit CUCTEMBI,

- ONHMCAaHUE BAXHEUIIINX CBOMNCTB U
XapaKTEPUCTUK XHUMHYSCKHX
3JEMEHTOB MO IUJIaHy, Ha OCHOBE
nojnoxxenus B Ilepuoanueckoit
CHCTEMC;

- AHAIM3HPOBAHUEOKUCIUTEIBHO-
BOCCTaHOBHUTCIILHBIX CBOMCTB
aTOMOB, HOHOB M BEIICCTB, a TAKKe
X CHIBI Ha OCHOBE 3HAHHH O
CTPOCHUU U MEPUOJUYHOCTH M TIO
nonoxenntro B Ilepuoguueckoit
CHCTEME;

- CpaBHEHUE OTHOCHUTEIIbHON
3IEKTPOOTPHUIIATEIIBHOCTH
9JIEMEHTOB II0 HMX IIOJIOKCHHMIO B
[Iepnonnueckoii cucreme;

- cpaBHeHHE (DU3UYECKUX CBOKWCTB
METAJIJIOB 1 HEMETAJIJIOB;

- OIIMCAaHHWE OCHOBHBIX XMMHYECKHUX
CBOICTB METAJLIOB, HEMETAJIOB U
HUX COCJIMHEHMM;

YcrHbIi onpoc.
Pesynbrarsl
BBITMOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1ab0paTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENILHOM
paboTHL.

- MIOCTPOEHHE CTPYKTYPHBIX
bopmyn HEOPraHUYECKUX u
OPraHNYeCKUX COCTMHECHUN;
Y4. O0bsACHATH: 3aBUCUMOCTh CBOMCTB | - OObsAcHeHue (u3Mueckux U | YCTHBIN ompoc.

BCIICCTB OT HUX COCTaBa U CTPOCHUA,

XUMHYECKUX SBICHHM C TOYKH

Pesynbrarsl

MPUPOAY XMUMHUYECKON CBS3M (MOHHOW | 3peHHUs aTOMHO-MOJIEKYJISIPHOTO | BBIIIOJHEHUS U 3aIUTHI
U KOBAJICHTHOW, METAJUIMYECKONW W | YUCHHS, IIPAKTUYECKUX 3aHATUHN U
BOJIOPOJIHOM), 3aBUCHUMOCTb CKOpPOCTHU | - BBISIBJIEHHE 3aBUCHUMOCTH MEXIy | TaOOpaTOpPHBIX padoT.
XUMHUYECKON peaklMd M TOJO0XKEHHE | CTPOCHUEM XUMHYECKHX | Pe3ynbrarhl
XUMHYECKOTO paBHOBECHS OT | COEAVHEHUH U UX CBOMCTBAMHU ( Ha | BBIIIOJHEHUS
pa3IMYHbIX (haKTOPOB npuMepe KHCIIOT,  COJIEH, | BHEAYIUTOPHOU
JI1.1,3,4,5,6,7,8,9,10,11,12,13,14 OCHOBaHUK); CaMOCTOSITEILHON
M.1,2,3,4,5,7,9 paboTHL.
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30
YS. Beimonasate xuMuueckuii | - [IpoBenenne nmpocrenmiero VYeTHBII onpoc.
OKCIIEPUMEHT [0  PACMO3HABAHUIO | XUMUYECKOTO SKCIIEPUMEHTA C Pesynbrarsl
BAXHEHIINX  HEOPraHWYEeCKUX M | COOJIIO/IEHHEM IPABUII TEXHUKH BBITMOJTHEHMSI U 3aLIUTHI

OpFaHI/ILICCKI/IX BCIICCTB
J1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

0€30I1aCHOCTH,

- HabOmoieHue, hukcanus u
OIHCaHKE PE3YJIbTATOB
MTPOBEJICHHOTO YKCIIEPUMEHTA;

- ompeaeneHHE  BO3MOXKHOCTH
HpOTeKaHI/ISI XUMHUYCCKUX

MPaKTUYECKHUX 3aHITHI U
1abopaTOpPHBIX padoT.
Pe3ynbrarsl
BBITIOJTHCHHS
BHEAYAUTOPHOMN
CaMOCTOSTEIbHON
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MpeBpaIeHHH B Pa3INIHBIX
YCIOBUSAX u OILICHKH 170'¢
MOCJIE/ICTBH;

- OesomacHoe  oOpamieHue ¢
TOPIOYUMU u TOKCHYHBIMU
BELIECTBAMH, 1a00paTOPHBIM
o0opynoBaHUEM;

- MPUTOTOBIICHHE  PAacTBOPOB

3a/ITaHHOW KOHIICHTpAIluu B OBITY H

Ha IMPOU3BOACTBC.

paboTHI.

Y6. IlpoBoauTh: CamMOCTOSITEIbHbBIN
MOWCK XHMMHYECKON WHPOpMAIN C
HCIIOJIb30BaHUEM Pa3IMYHbIX
HUCTOYHUKOB - (HAyYHO-TIOMYJISIPHBIX
U3JIaHu#, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); HCHOIB30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTHH  JUIS
00paboTKM M Tepenayd XUMHUYECKOH
uHpopManuu U e€ MPEeACTaBICHUS B
pa3auyuHbIX (opMax

JI1.1,2,4,5,6,7,8,9,10,11,12,13,14,15

- Hcnonp3oBanue

OCHOBHOH

y4eOHOI JUTepaTyphl Ui IOHCKa

XUMHYECKON MH(POOPMALINH;

- HUCIIOJIB30BAHHUC AOINOJIHHUTCIBHBIX

JIUTEPaTypPHBbIX HCTOYHUKOB;
WHTEpHET-

- UCII0JIb30BaHUE
peCypcoB;

- COCTaBJICHHUE TMPE3CHTALMUN ISt

00paboTKu W
XUMHAYECKON HH(popMaIum;

IMpCACTABJICHUA

- AHAJIM3UPOBAHUC HUCIIOJIb3YCMBbIX

YcrHbIi onpoc.
Pe3ynbTaTel
BBITMIOJIHEHUSI U 3aIUTHI
MPAKTUYECKUX 3aHATUI U
71a00paTOPHBIX padoT.
Pe3ynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHON
CaMOCTOSITENTbHOM
paboTHI.

M.1,2,3,4,5,6,7,9 HCTOYHUKOB.

I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30
3HaTh:
31.Baxkueline XxuMuyeckue NOHATUS: | 1) Bocnpoussenenue | YCTHBIN OIpoc.
BEIIECTBO, XUMHUECKUI  3JIeMEHT, | (hOpMYIUPOBKU BakHeHMX | Pe3ynbraThl
aToM, MOJIEKYyJa, OTHOCHUTEIbHBIE | XUMUYECKH MOHATHUH; BBITMIOJTHEHMSI U 3aILUTHI
aTOMHBIE U MOJIEKYJISpHBIE MAaccChl, | 2) TEpeyUCIeHHe CYIIECTBEHHBIX | MPAKTHUECKUX 3aHATHH U
WOH, aJIJIOTPOTINS, W30TOIbI, | IPU3HAKOB MOHATHUS; 1ab0paTopHbIX padoT.
XUMHUYECKas CBSI3b, | 3) yCTaHOBJEHHE CBS3U JAaHHOrO | Pe3ymbraThl
ANEKTPOOTPHULATETBHOCTb, MOHATHSL €  JPYTUMH,  paHee | BHINOJIHEHUS
BaJIEHTHOCTb, CTENEHb OKHUCICHMS, | CHOPMHUPOBAHHBIMU; BHEAYIUTOPHOU
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIN | 4) TpHUBEACHUE Pa3HBIX CIIOCOOOB | CAMOCTOSTEILHON
00BEM ra3o000pa3HbIX BELIECTB, | BBIPA)KCHUS MTOHATH; paboTHI.
pacTBOpBHIL, JIEKTPOJIUT u | 5) wucnonp3oBaHue BaXHEHIINX
HEDJIEKTPOJIUT, IIEKTPOJIUTUYECKAS | XMMUUYECKUX HOHSTHS IS
JUccoLuanus, OKHUCIIUTEIh U | OOBACHEHUSI OTIENbHBIX (PAKTOB U
BOCCTAaHOBHUTEb, OKHCJIEHHE U | SBJICHUM.
BOCCTAHOBJICHHE, TEIIOBOW 3 deKT
peakuuu,  CKOpPOCTb  XMMHMUYECKOM
peaxuuu, KaTajus, XUMHUYECKOE
paBHOBECHE,  YIJIEPOIAHBIH  CKEJIET,
(GyHKIIMOHAJIbHAS TpyMMa, H30Mepus,
TOMOJIOTHSI

J1.1,2,4,5,6,7,8,9,10,11,12,13,14

M.1,2,3,4,5,6,7,9

11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30
32. OcHoBHBIE 3aKOHBI  XHMHHU: | 1) Bocnpoussenenve | YCTHBIN OIpoc.
COXPaHEHHUS Macchbl BEIIECTB, | (OPMYIMPOBKH 3aKOHOB; Pesynbrarsl
MTOCTOSIHCTBA cocTaBa BEIECTB, | 2) NPUMEHEHHUE 3aKOHA COXPAHEHHUS | BBIITOJIHEHUS U 3aIUThI
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[Tepuoanueckuii
J.M.Menpeneea

3aKOH

J.1,2,45,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

Macchbl BEIIECTB MPU HAMMCAHUHU
XUMUYECKUX YPABHECHMUIA;

3) IIPUMEHEHUE 3aKOHa
IIOCTOSIHCTBA COCTaBa BEILIECTBA ISl
YCTaHOBJICHUS npocTenen
MOJIEKYJISIPHON bopmybl
BEILIECTBA;

4) HCIOJIb30BAaHHUE
00BEMHBIX OTHOLUEHUN
pELIEHNH PacUETHBIX 3aaY;
5) IIOHUMaHUE CMBbICIIa
Ilepnonnueckoro  3axona JI.W.
MeHeneeBa U UCHONIB30BAHUE €TI0
JUIS  KaueCTBEHHOIO0 aHaiu3a H
000CHOBaHUS
OCHOBHBIX
CTPOEHUSA
XUMHYECKHUX
COCIMHEHU;
6) ycTaHOBIIEHHUE
MEX1Y  CTPOEHUEM
XUMHUYECKUMHU
JJIEMEHTA.

3aKOHa
npu

3aKOHOMEPHOCTEN
aTOMOB, CBOMCTB
9JICMEHTOB M HUX

3aBHCUMOCTH
atoMa "
CBOMCTBaMU

MPAKTUYECKHUX 3aHATUN U
71a00paTOpHBIX padoT.
Pe3ynbTatsl
BBITIOJTHEHUS
BHEAyJIUTOPHOM
CaMOCTOATEJIBHON
paboTHI.

33.  OcHoOBHBIC
XUMHUYECKON CBSI3U,
3JIEKTPOIUTAYECKOMN JIMCCOLMAIUH,
CTpOEHUs OpraHUYEeCKUX u
HEOPraHWYECKUX COCTMHEHUI
JI.1,2,45,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

TCOoOpUun XUMUU:

1) BocmpousseneHue OCHOBHBIX
TMIOJIOKEHUN XUMHUECKUX TEOPHIA;
2) IIPUMEHEHHE OCHOBHBIX
MOJIOKEHUNM XUMHUYECKUX TEOPUM
(cTpoenus aroma, XHUMHYECKOU
CBSI3H, INEKTPOIIUTHYECKON
JMCCOLMAINH, KHUCIIOT u
OCHOBaHUH, CTPOECHUS
OPraHUYECKUX COEMHEHHI,
XUMHUYECKON KUHETUKH) VIS
aHaliM3a CTPOEHUS M  CBOMCTB
BEIIECTB;

3) oObsCHEeHME  HPUMEHUMOCTH
M3YYEHHBIX XUMHUUECKHUX TEOPHIL.

YcTHBIM onpoc.
PesynbTaTel
BBITNIOJIHEHMSI U 3ALUTHI
IIPAKTUYECKUX 3aHATUHN U
1abopaTOPHBIX padoT.
Pesynbrarel
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIbHON
paboTHI.

34. Baxueiimme  BemiectBa U
MaTepUasbl: BaKHEHUIIME METAJUIBI U
CIUIaBBI; CepHas, COJsHas, a30THas U
YKCYCHast ~ KHMCJOTBI;  OJaropojiHsle
ra3pl, BOJOPOJ, KHCIOpPOJ, TaJOTEHBI,
LIEJIOYHBIE  METAUIB;  OCHOBHBIE,
KHCIIOTHbIE U aM(OTEpHbIE OKCUIbI U
TUIPOKCHUABI, HIENOYN, YTIEKUCIBIA U
YrapHbIM  rasbl, CEpPHUCTBIA  ras,
aMMHaK, BoJa, IPUPOIHBIN Ia3, METaH,
9TaH, OTWIEH, AaleTWIeH, XJOpHUA
HaTpus, KapOOHAT U TUApPOKapOoHAT
HaTpus, kapOoHaT u ¢ocdar Kanbuus,
O€H30JI, METaHOJI, J3TaHOJI, CIOXHbIE
3¢upsl, JKHUPBL, MBLUIA,

1) Hamucanue u BOCIpOU3BEICHUE
(dbopMynl BaKHEUIIUX XUMUYECKUX
BEIIECTB;

2) yYCTaHOBJIGHHWE 3aBUCHMOCTH
MCKIY MPAKTUYCCKUM
NPUMEHEHUEM  BEIIECTB W HUX
COCTaBOM, CTPOEHUEM "
CBOMCTBaMH;

3) mepevnciaeHUE POJU U 3HAYCHHUS
JTAHHOTO BEIIECTBA B MPAKTHUKE;

4) oObsicHEHHE OOIIHUX CTIOCOOOB H
MIPUHITUIIOB TIOJYYCHUsT HanboJee
Ba>XHBIX BCUICCTB.

YcTHBI onpoc.
Pesynbrarsl
BBIMOJTHEHMSI U 3aILUTHI
IIPAKTUYECKHUX 3aHATUN U
1abopaTOpPHBIX padoT.
Pesynbrarsl
BBIMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSATEIIbHON
paboThI.
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MOHOCaXapHuabI(TJIFOK03a),
JACAXaPUJIbI (caxapo3sa),
MOJTCaXapu/Ibl (kpaxman H
LIEJITI0JI03a), aHWJIMH, aMUHOKHCIIOTHI,
OeKu, HMCKYCCTBEHHBIC n
CUHTCTHYECKHUE BOJIOKHA, KAYYIYKH,
IUIACTMACCHI
J1.1,2,45,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,7,9

11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

Tema 3.1. Obwue ceoiicmea memasinos.
TunoBsble 3a1aHUA JIA YCTHOTO ONPOCa
1. HazoBwuTe riaBHbIC (U3HYESCKUE CBOMCTBA METAIIIOB.
2. Ykaxute Hauboee paclpoCTPaHEHHbIE CIIOCOOBI MOIYUYEHUS METAIIJIOB

3. Uro Takoe KOppOo3us METAUIOB M KaKUE CIIOCOOBI 3aIIUThI OT He€ BbI 3HaeTe?

JladopaTopnas padora Ne 4
Tema: O0mme cBoiicTBa M CIIAaBbI MeTALIOB. KauecTBeHHbIE peaKIIuM HA HOHBI Fe?* u Fe**.

Henab: n3y4nTh MUKPOCTPYKTYPY, CBOMCTBA, CIIOCOOBI MOTYYEHHSI U IPUMEHEHHUE CEPBIX UYTYHOB,
Ha MPaKTHYECKUX NPUMEpax U3Y4YUTh OOIME CBOMNCTBA METAJUIOB U CBOMCTBA MX COEAMHEHUM.

3a/iaHus BBINOJIHIIOTCS B )KypHaJe JUIsl JJa0OpaTOPHBIX U MPAKTUYECKUX paldoT:

1. IIpoBenieHne ONBITOB:

- B3aUMO/ICHICTBUE METAJIIOB C COJISIMHU.

- B3aUMO/ICHCTBHE METAJIOB C HEMETaJIaMU

- cBoMicTBa okcuja xxenesa (III).

- TIOJIy4€HUe U cBolicTBa ruapokcuaa xenesa (I1I).

- KAYeCTBEHHAs peaKius Ha HoHbI Fe*™,

- 3aKaJIKa U OTIIYCK CTaJIH.

2. 3anucaTh BCE ypaBHEHHS XMMHUYECKHX peaklui B MOJEKYJISIPHOM M MOHHOM Bujae. B ciayuae
peakumii OBP paccraButh KOA(GOUIMEHTH B ypaBHEHUSAX XUMHYECKMX pEaKIHMA MEeTOJI0OM
3JIEKTPOHHOTO OaiaHca.

3. OnucaTh HaOMIOEHUS U CIIeNIaTh BBIBOJIBI O MTPOJETIaHHOM paboTe.

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTe Ja00OpPaTOpHOI pabOTHI.

Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1ab0pamopHuim paboma.

KonTpoJsbHBIE BOIPOCHI.

1. Yem oTimvaercst O€mblii 4yTyH OT ceporo?

2. Ha kakue Kjacchl Mo/Ipa3AesioT cepble YyTyHbI B 3aBUCUMOCTH OT (POPMBI rpauTOBBIX
BKJIFOUEHUI?

3. Kakas Metanmnyeckasi OCHOBAa MOXKET OBITh B CEPBIX UYT'YHaX U OT YEro 3TO 3aBUCUT?

4. Kak noiay4uTh BHICOKOTIPOUHBIN yyryH?

5.KakuMu XuMHYECKUMH CBOMCTBaMU 00J1a1at0T METAJIIbI?

6. YkaxxuTe Hanbosee pacpoCcTpaHEHHBIE CITIOCOOBI MTOTYYEHHUS] METAIIIOB.

7. C BOJHBIMHU pacTBOpPaMH KaKuX COeUHEHUH Oyner pearupoBarh HuKenb: HBr, MnSOq,
Cu(NOs3), BaCl,, KOH? CocraBbTe ypaBHEHHS PEaKInii.

Kpurepun onenku: cmotpets B pazzgeine 3.1 ®OC

CamocrosiTesibHass padora NeS
CocraBnenne koHCHeKTa 1o TemMe «CrutaBel MeTaiuioB. Kopposus MeTaiosy.
Kpurepuu olieHKH BBIMOJIHEHHS CAMOCTOATENBHOM paboThl: cMoTpeTh B pazaeine 3.1 ®OC

35




Tema 3.2. Obwue ceoiicmea Hememannos
TunoBsble 3a1aHUA JIA YCTHOTO ONPOCa
1. Yem oTimuaroTcs GU3HMYECKUE CBOMCTBA HEMETAIOB OT METAJIIOB?
2. TlpuBenute mpUMEpHl peakIWii HAa OKHCIUTEIbHBIE W BOCCTAHOBHUTEIBHBIE CBOWCTBA XJIOpA.
Kakue u3 HHX BbIpakeHbl cuiabHee M mouemy? Kak u modyemy JaHHBIE CBOMCTBA HU3MEHSIOTCS IO
MOArPYIIIIE TaJIOreHOB?

3. B ueM 3akir04aeTcsi yHMKaJIbHOCTh 3JIEKTPOHHOTO CTPOSHMSI aTOMa BOJ10poia? MOXKHO Ju
nomectuth BogopoA B I miu VII rpynny [lepuoaudeckoii cuctemsl?

JlabopaTopnasi paGora Ne 5

Tema: OOmas XapakTepuCTHKAa HEMeTA/UIOB, H3yYeHHe HX OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
CIOCOOHOCTEH.
Henab: rccnenoBaTh OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIJIOB HE IIPUMEpE COCTUHEHHM
azora u pochopa, 03HAKOMHUTHCS C KAYECTBEHHBIMH PEaKIUsIMH Ha aHMOHBI a30T- U (hocopcoaepkamx
KHCIIOT.

3amaHus BHIOIHAIOTCS B )KypHaJIe UTst 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. IlpoBeeHue OMBITOB:

- [IOJIy4€HHE U OOHApyKEHHE aMMHUaKa.

- 0OHapy)KeHUE HUTPUTOB

- KQUeCTBEHHAs peaKlMsi HA HUTPAT-UOHBI.

- B3auMoyeiicTBue koHuentpupoBanHoit HNO3 ¢ meramamu Mg, Zn, Fe, Cu

- oOHapyxeHue GpocharoB HOHOB

- ropenue 6esoro gocdopa 1Mo Boaoi

- nonyueHue Gpochuna Kaabius

2. 3anucaTh BCE ypaBHEHHS XMMHUYECKHX pEaklUil B MOJEKYISIPHOM M MOHHOM Bujae. B ciayuae
peakuuii OBP paccraButh KO3(p(QUUHMEHTH B YpaBHEHUAX XUMHUYECKUX pPEAKUUH METOJ0M
3JIEKTPOHHOTO OanaHca.

3. Onucarb HaOMIOACHUSA U ClI€TaTh BBIBOJBI O MIPOJIEIaHHOM padoTe.

4.0TBeTUTH HA KOHTPOJIbHBIE BOIIPOCHI U MOATOTOBUTHCS K 3aIIUTE TaOOpaTOPHOM pabOTHI.

Cooepotcanue 3a0anuii: cmompume MemoouyecKue YKa3aHus no 1abopamopusvim paboman.

KOHTpOJII)HbIe BOIIPOCHI.

1. HanumuTe ypaBHEHMs peakiUil MoJydyeHUs aMMUaka B MIPOMBILIUIEHHOCTH U B J1JaOOpaTOpHH,
YKaXXUTE YCIIOBUS UX MPOTEKAHMUSL.

2. Kakue peaknuu XxapakTepHbl i ammuaka?  OxapakTepuszylTe OKHUCIMTEIbHO-
BOCCTAaHOBHUTEJIbHbBIE CBOMCTBA aMMHUaKa.

CamocrosiTesibHass pabora Ne6
CocraBneHre KoHCceKTa 1o Teme «CuiankaTHas IpOMbIIUIEHHOCTb. [Ipon3BoacTBO cepHO
KHCIIOTBD».

Kputepuu omieHKH BBITTOJIHEHHS CAMOCTOATEILHON pabOThI: cMOTpPETh B pazzaeine 3.1 ®OC
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PA3JIEJI 4. OPTAHUYECKASA XUMUA

Pe3yabTaThl 00yuyeHus1: yMeHUs,
3HAHHUS, 00IIHE U
npogeccuoHaTbHbIE KOMIIETEHIMHU

IMoka3aTenu OlleHKHU pe3yabTaTa

®opMa U MeTO/bI
KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHust

YMmern:

¥Y1. Ha3zbiBaTh H3y4€HHBIE BEIIECTBA
10 TPUBHAJIIBHOW WJIM MEXIYHAPOIHOM
HOMEHKJIaType

J1.4,6,7,9,12,13,
M.1,2,3,4,5,8,9
11.1,2,3,4,5,7
JIP 2,4, 16, 23,30

1) Hanumcanme W YTeHHWE 3HAKOB
XUMHUYECKUX IJIEMEHTOB;
2) pa3nuyue MPOCTBIX U CIIOKHBIX

BEIIECTB, CMecell WM  CIIOXKHBIX
BEIIECTB;
3) cocraBieHUE  CTPYKTYpPHBIX

(bOpMy.]'I BCC€BO3MOXXHBIX I'OMOJIOT'OB
u HU30MCPOB MMpEaACIIbHBIX u
HCMPEACIIbHBIX YTIICBOAOPOAOB,

4)  cocTaBliCHHE  CTPYKTYPHBIX
hopmy BaKHEHIINX
KHCIIOPO/ICO/ICPIKAIIINX
OpraHUYECKHUX COCTMHCHHI;

5) HalvCaHue CTPYKTYPHBIX
hopmy BCEX BO3MOXKHBIX
M30MEpOB a30TCO/ICPIKAILNX

OpPraHMYECKUX COCIUHECHUN;

6) cocraBieHHe Ha3BaHUU BCEX
UCIIOJIb3YEMBIX bopmyn
XUMHYECKMX  COEIMHEHUH IO
TPUBHAIIBHON U MEXKIyHApOIHOMN
HOMEHKJIAType.

YcrHblit onpoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIUThI
MPAKTUYECKUX
3aHATHI U
J1a00paTOPHBIX padoT.
Pe3ynbTaTh!
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

V2. Onpenensite: BaJIGHTHOCTh U
CTEICHb  OKHCICHUS  XHMUUYECKHX
3JIEMCHTOB, THUII XI/IMH‘IGCKOfI CBA3U B
COCIMHEHMSX, 3aps/i HOHA, XapakTep
cpe,u},l B BOOHBIX paCTBOan
HEOPraHWYeCKMX M  OpPraHUYEeCKUX
COEIMHEHHH, OKMCIIUTEb u
BOCCTaHOBHUTEIIb, NPUHAIIEKHOCTh
BEIIECTB K pa3HbIM KJlaccam
HEOPraHWYeCKMX M  OpPraHUYEeCKUX
COCTMHCHUI
J1.1,2,45,6,7,8,9,10,11,12,13,14

M.1,2,3,4,5,7,9

11.1,2,3,4,5,6,7

JIP 2.4, 16, 23,30

1) Omnpenenenuie coctaBa BeIIECTBA
no ux opmymnam;

2) onpeeIeHue
XUMHUYECKUX PEaKIIHii;
3) mpuMeHeHne 3aKOHa COXpPaHEHUS
Macchl BEUIECTB TMPU HAMUCAHHUH
YpaBHEHUN;

4)  cocTaBieHHE  XHMHYECKUX
YpaBHEHHUI, ypaBHUBAHUE HX;

5) ompenereHwe BaJCHTHOCTH U
CTETICHU OKHCJICHHS DJEMEHTOB B
OpPTaHUYECKUX COCTUHECHUSX;

6) ompeneneHue U30MEpPOB U
TOMOJIOTOB  Pa3jM4YHBIX  KIIACCOB
OPraHUYECKUX COCIMHEHUN;

7) ompeneneHUe MO XUMHYECKUM
dbopmynam, MPUHAIC)KHOCTh
BEIIECTB K ONpEAEICHHOMY KJIAcCy
COCIMHEHMH;

8) ompeneneHue pazNTUYHBIX BUIOB
XUMUYECKOW CBSI3M TO (opMyie
HEOPraHMYECKUX M OPTaHUYEeCKUX

PU3HAKOB

VY cTHBIN omnpoc.
Pesynbrarsl
BBITIOJIHEHHUS U
3aIIUTHI
MPaKTUYECKHUX
3aHATHN U
abopaTOPHBIX padoT.
PesynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMN
CaMOCTOATEIIbHON
paloTHI.
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BEILIECTB;

¥3. XapaxktepuszoBaTb:  AJIEMEHTHI
MaJbIX MEPUOJIOB IO UX IMOJIOKECHUIO
B [Tepuoanueckoit CHUCTEME
JI.1.Menpeineena; oOmue
XUMHUYECKHE  CBOMCTBA  METAJLJIOB,
HEMETAJIJIOB,  HEOPTaHWYECKUX M|

OPraHUYeCKUX COCIUHEHUH; CTPOCHHE
U XUMHUYCCKUEC CBOﬁCTBa I/I3y‘IeHHL1X
HEOPraHWYECKUX U  OPraHUYeCKHX
COCIMHECHHUH

JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) mocTpoeHHME  CTPYKTYPHBIX
bopmyn HEOPTaHUYECKUX u
OpPraHUYECKUX COCIUHEHMUIA;

2) ONHMCAaHWE XUMHUYECKUX CBOWCTB
BaXHEHIIINUX KJIACCOB OPTaHUYECKUX
COEIMHECHUM.

VYcTHbI onpoc.
Pe3ynbrarsl
BBIIIOJIHEHUS U
3aIIUThI
MPAKTUYECKHUX
3aHATHI U

J1a00paTOPHBIX padoT.

Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMU
CaMOCTOSITETTbHOM
paboTHLI.

Y4. O0bsACHATH: 3aBUCUMOCTEH CBOWCTB

1) OObscHeHHE (QHU3HYECCKUX H

VYcTHBIN ompoc.

BELIECTB OT MX COCTaBa M CTPOCHHUS, | XUMUYECKUX SBICHHM C TOYKHU | Pe3ynbraTsl
MPUPOTY XUMHUYECKON CBSI3U (MOHHOM | 3peHuUs ATOMHO-MOJIEKYJISIPHOTO | BBITIOJTHEHUS U
U KOBaJICHTHOM, METAINTMYECKOW W | YUCHUS, 3aIUThI
BOJIOPOJHOM), 3aBUCHMOCTb CKOPOCTHU | 2) BBISIBJIEHUE 3aBUCHUMOCTH MEXY | IPAKTHUECKUX
XUMUYECKOH PEaKIMd W TIOJIOXKCHHE | CTPOSHUEM XUMHUYECKHX | 3aHATHH H
XUMHYECKOTO paBHOBECHs OT | COSIMHCHHUI U WX CcBoiicTBaMu ( Ha | 1a00OpaTOpHBIX PaboT.
pa3IUYHBIX (DAKTOPOB npumMepe KHUCJIOT, coneil, | Pe3ynpTaTsl
JI1.1,3,4,5,6,7,8,9,10,11,12,13,14 OCHOBAHMIA, YTJIEBOJIOPOJIOB, | BHITIOTHCHHSI
M.1,2,3,4,5,7,9 KHCJIOPOJ0COIEPIKALIUX U | BHEAYIUTOPHOU
I1.1,2,3,4,5,6,7 a30TCOICPIKAIITIX OpPraHUYECKUX | CAMOCTOSITEIILHOM
JIP 2.4, 16, 23,30 COCTMHCHUT ); paboTHI.
YS. Beimonnate xumuueckuii | 1) TIpoBenenue npocreiiiero YcTHBIN onpoc.
SKCIEPUMEHT 10  PACIO3HABAHUIO | XUMUYECKOTO HKCIIEPUMEHTA C Pesynbraret
BOKHEHIITX HEOPTaHUYECKUX U | cOONIOZICHUEM TTPABUJI TEXHUKHU BBITIOJIHCHHS U
OpraHUYECKUX BELIECTB 0€301acHOCTH; 3aIUThI
J1.1,2,4,5,6,7,8,9,10,11,12,13,14 2) HabmoieHue, GUKcarus u MPaKTUYECKHUX
M.1,2,3,4,5,7.9 ONMCAaHUE PE3YJILTATOB 3aHATUN U
I1.1,2,3,4,5,6,7 MIPOBEICHHOTO SKCIIEPUMEHTA, abopaTOPHBIX padoT.
JIP 2.4, 16, 23,30 3) ompeneireHre  BO3MOXHOCTH | Pe3ymbpTaTsl
MPOTEKAHUS XUMHUYCCKUX | BBITOJTHCHUS
MIpeBpaIeHHA B pa3IMYHBIX | BHEAYIUTOPHOM
YCIIOBHSIX u OIICHKH HX | CAMOCTOSITeITbHOU
TOCJIE/ICTBUM; paboTHI.
4) OesomacHoe oOpameHue C
TOPIOYUMU u TOKCHYHBIMHU
BEILECTBAMH, 1abopaTopHBIM
000pyOBaHUEM;.
Y6. IlpoBoauth: camoctositenbHbld | 1)  Mcmonmp3oBaHue  OCHOBHOM | YCTHBIH OIpoc.

MOUCK XMMHUYEeCKOH HH(popManuu c | yueOHOM IuTepaTypbl A Moucka | Pe3ymprarhbl
HCIIOJIb30BAHUEM Pa3IMYHbIX | XUMUYECKON HH(POOPMAIINH; BBITTOJIHEHUS U
UCTOYHUKOB - (HAy4HO-TIOMYJSPHBIX | 2) WCIIOJIb30BAHUE | 3ALLUTHI

W3/1aHuH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, | TOMOJHUTEIBHBIX  JIUTEPATYPHBIX | IPAKTHUECKUX
pecypcoB MHTepHeTa); MCHOIB30BaTh | HCTOYHUKOB; 3aHATUH U
KOMITBIOTEPHBbIE ~ TEXHOJOTHMU Ui | 3)UCHOJIb30BaHUE WHTEpHET- | 1a00opaTOpHBIX padoT.
00paboOTKM W mepenayd XMMHUYECKOH | pecypcoB; PesynbTaThl
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nHpopmanun u e€ MpeacTaBieHHs] B | 4) COCTaBJIEHUWE MPE3CHTALUN IS | BBIMOJIHEHUS
pa3nuyHbIX (hopmax 00paboTKM M TPEACTABICHHS | BHEAYIUTOPHOMH
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14,15 XUMUYECKOH nH(pOpMAIUK; CaMOCTOSITEIbHON
M.1,2,3,4,5,6,7,9 5) aHAMM3WPOBAHUE HCIIOJIb3YEMbIX | PAOOTHI.
11.1,2,3,4,5,6,7 WCTOYHUKOB.
JIP 2.4, 16, 23,30
3Harth:
31.Baxueimme xuMudeckue nouarus: | 1) Bocnpoussenenue | YCTHBIN onpoc.
BELIECTBO, XHUMHUYECKUH  DJIEMEHT, | GOpMYIUPOBKU BakHeHmux | Pe3ynpTaTsl
aTOM,  MOJICKYJa, OTHOCHTEIbHBIC | XUMUYECKH IMOHSTHIA; BEITIOJTHEHUS U
aTOMHbIE W MOJIEKYJISpHbIE MAcChl, | 2) TEPEYUCICHUE CYHIIECTBEHHBIX | 3alIUThHI
WOH, QITIOTPOIIHUS, W30TOIIbI, | IPU3HAKOB IMOHSTHUS; MPAKTUIECKUX
XUMHYECKas CBsI3b, | 3) YCTAHOBJIEHHME CBSI3M JIAHHOTO | 3aHATUN U
3JIEKTPOOTPHULIATEILHOCTB, HNOHATUS €  JAPYTUMH, paHee | Ja00OpaTOpHBIX padoT.
BaJICHTHOCTh, CTENEHb OKUCICHHS, | CPOPMUPOBAHHBIMU; Pesynbrarsl
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIN | 4) NpPUBEACHHE PA3HBIX CIIOCOOOB | BHIMOJHEHUS
00BEM ra3o00pa3HbIX BEIIECTB, | BBIPAKEHUS TOHSITHIA; BHEayIUTOPHOI
pacTBOPHI, BJIEKTPOIUT U | 5)ucnosib30BaHue BAKHENIIUX | CAMOCTOSITEIbHON
HEDJIEKTPOIIUT, AIIEKTPOIUTUYECKAS | XMMUYECKUX MOHSITUSA Ui | paOOTHI.
JUCCOITUAITHS, OKHUCIIUTEITh U | OOBSCHEHUSI OTIEIBHBIX (PAKTOB H
BOCCTaHOBUTEb, OKHCJICHHE U | SBIICHUM.
BOCCTAHOBJICHHE, TEIUIOBOM A eKT
peakuuu,  CKOpPOCTb  XHMMHUYECKOU
peaxmuu, KaTajms, XUMHUYECKOE
paBHOBECHE,  YIJIEPOIHBIA  CKEeT,

GbyHKIMOHATBHASL TPYIIA, H30MEpPHS,
TOMOJIOT U
JI.1,2,4,5,6,7,8,9,10,11,12,13,14

M.1,2,3,4,5,6,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
32. OcHOBHBIE 3aKOHbI  XuUMHH: | 1) Bocnpoussenenue | YCTHBIN onpoc.
COXpaHEHUs MAaCChI BEIIECTB, | POPMYTUPOBKH 3aKOHOB; Pe3ynbratet
IIOCTOSTHCTBA cocTaBa BEILIECTB, | 2) MpUMEHEHNE 3aKOHA COXPAHEHUs | BBIMIOJHEHUS U
[lepuoanueckuit 3aKOH | MacChl BELIECTB IpPU HAMHUCAHHUM | 3aIUTHI
J.1.Menneneesa XUMHYECKUX YPaBHEHU; MIPAaKTHYECKHUX
3) MIPUMEHEHHE 3aKOHA | 3aHATUH U
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14 MOCTOSTHCTBA COCTaBa BEIIEeCTBA JJi | JJaDOpaTOPHBIX padoT.
M.1,2,3,4,5,7,9 YCTaHOBJICHUS npocrenen | Pesynbrarsl
11.1,2,3,4,5,6,7 MOJIEKYJIIPHOM (GhopMyIIbI | BBIMOJTHEHUS
JIP 2,4, 16, 23,30 BEIIECTBA; BHEAYJUTOPHOM
4)  yCTaHOBJICHHE 3aBHCHUMOCTH | CAMOCTOSATEIbHON
MEXIy  CTpOEHHEM aToMa U | paboTHlI.
XHUMUYECKHUMU CBOMCTBaMHU
DJICMCHTA.
33. OcHoBHble Teopuu xumuu: | 1) BocmnpousBeneHne OCHOBHBIX | YCTHBIN OIpOC.
XUMHUYECKOU CBSI3U, | TIOJIO)KEHUN XUMUUYECKUX TEOPHIL; Pesynbrarsl
AIEKTPOIUTUUECKON JTUccoranuu, | 2) MIPUMEHEHNE OCHOBHEIX | BEITTOJTHEHUS U
CTPOEHUS OpraHUYEeCKUX U | MOJOKEHUH XHUMHMUYECKUX TEOPHUH | 3allUThI
HEOPTraHUYECKUX COCTMHCHHI (ctpoeHuss aTomMa, XHWMHYECKOW | MPAKTUYECKUX
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14 CBSI3H, ANEKTPOJMTUYECKOH | 3aHATUN U
M.1,2,3.4,5,7.9 I CCOIHAINH, KHCIOT U | 1a00paTOpHBIX PadOT.
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I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

OCHOBaHUH, CTPOCHUSA
OpPraHUYECKUX COCIMHEHHUM,
XUMHYECKOU KUHETUKHN) JUISL
aHaJu3a CTPOEHUS U  CBOWCTB
BEILIECTB;

3) oObsicCHEHME  NPUMEHUMOCTHU

HN3YUCHHBIX XUMHUYCCKHUX TCOprI.

Pe3ynbTaTe!
BBITTOJIHECHUS
BHEAyIUTOPHOU
CaMOCTOSITEJIbHOMN
paboTHI.

34. Baxueiimme  BewiectBa U
MaTepHalbl: BaXKHEWIIME METalIbl U
CIJIaBBI; CEepHAasi, COJISHAs, a30THAsA U
YKCYCHasi ~ KHUCJIOTbI,  OJIarOpOjHbIE
rassl, BOJOPOM, KHUCIOPOJ, TalOTeHBI,
LIEJIOYHbIE ~ METaJUIbl;  OCHOBHBIE,
KHUCJIOTHBIE M aM(OTepHbIE OKCHIBI U
TMJIPOKCUBI, IIENO0YH, YIIIEKHCIBbIH U
YrapHbI  rasbl, CEpPHUCTBIM  ras,
aMMMaK, BOJia, IPUPOJHBINA ra3, MeTaH,
9TaH, OTWIEH, aleTWICeH, XJIOPHJ
HaTpus, KapOoHAT U TUApPOKapOoHAT
HaTpus, KapOoHaT U ¢dochaT KaabIus,
O€H30JI, METaHOJI, 3TAaHOJI, CIOXKHbIE
3¢upsl, JKUPBIL, MBLIA,
MOHOCaXapHuIbI(TJIFOK03a),
JCaXapu/Ibl (caxapo3sa),
HoJIMcaxapuabl (kpaxmain U
LEIJITI0JI03a), aHWJINH, aMUHOKHCIIOTHI,
OenKu, HCKYCCTBEHHbIE U
CHHTETHYECKHE BOJIOKHA, Kay4yKH,
IJIaCTMACChI
JI.1,2,4,5,6,7,8,9,10,11,12,13,14,15

M.1,2,3,4,5,7,9

11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

1) Hamucanune u BocmpousBeeHUE
dbopMyNl BaXKHEHIINX XUMHUYECKHX
BELIECTB;

2) KJ1accuuImpoBaHme
HEOPraHWYECKUX M OPTaHUYECKUX
BCIICCTB TI0 BCEM H3BECTHBIM
KJIacCU()MKALMOHHBIM IIPU3HAKAM;
3) yCTaHOBICHHE 3aBUCHMOCTHU
MEXITY MPAKTUICCKIM
NPUMEHCHHEM  BEINECTB M UX
COCTaBOM, CTpPOCHUEM "
CBOMCTBaMH;

4) nepeyncieHUe poOJIM U 3HAYCHUS
JTAHHOT'O BEIIECTBA B IIPAKTUKE;

5) oOBsICHEHHE OOIIUX CITOCOOOB U
NPUHIUIIOB TIOJIY4YeHUs] Hanbosee
Ba)KHBIX BEIICCTB.

YcTHBI onpoc.
PesynbTatet
BBITIOJIHCHUS U
3aIIUTHI
MPaKTUYECKUX
3aHATHI U
nabopaTopHbBIX padoT.
PesynbTaTel
BBITIOJIHCHUS
BHEAYIUTOPHOU
CaMOCTOSITEIIbHOMN
paboTHI.

Tema 4.1. OcHnosnble nonamus OpeaHuU4ecKoil XUMUU U MeOpUs CMpPOoeHus

op2anu4ecKux coeouHeHull.

Tunosble 3aaHus 11 YCTHOTO o1poca
1. B uém npuumHa MHOroo0Opa3usi OpraHMYECKUX BEIIECTB?
2. Yo Takoe n30MepUs OpraHMueCKUX COCIUHEHUN?
3. HazoBuTe OCHOBHBIE MIOJIOKEHUSI TEOPUU CTPOSHUSI OPraHUUECKUX COCTUHEHHM.
4. CKoJbKO N30MepOB nMeeT neHTan? Hamummre Bce BO3MOXKHBIE (POPMYIIBI.

CamocrosiTesibHass pabora Ne9
CocraBnenne KoHCIEKTa 1Mo TeMe «[IpupoHbIe HCTOYHUKH YTICBOIOPOIOBY.
Kputepuu o1ieHKH BBINOJIHEHHS CAMOCTOATENBHOM paboThl: cMoTpeTh B pazjerne 3.1 ®OC

Tema 4.2. Ilpedenvhoie y2nie6000poost
TunosBble 3a1aHUs 1JI YCTHOTO ONPoca
1. Kakue opranmveckrie COeIUHEHHUS OTHOCAT K KIlaccy yrieBojoponoB? Kakue yrimeBomopomabt

Ha3bIBAKOTCA HpC}IGJ’IBHBIMI/I?

2. YTo Takoe roMoJIOTH ¥ TOMOJIOTUYECKUH PSa?
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3. Hanummre cTpykTypHbie GOpMyIbL: a) 2,3-TUMETHINEHTaH 0) 3-MeTHI,3-3TUIIreKCaH

IIpakTnyeckoe 3ansaTue Ne 3.
Tema: [locTpoenue mojesieil MoJIeKyJ OPraHUYeCKUX BelleCTB.

Lesab: 0TpaboTaTh TEOPETUYECKHE M MPAKTUYECKHUE HABBIKM, HAYYUTHCS COCTABIATH (HOPMYJIbI
M30MEpPOB YIJIEBOJOPOAOB M [JaBaTh Ha3BaHME MPENEIbHBIM W HENPEACIbHBIM YIJIEBOJOPOJAM;
OTIPEIeNIATh KIACChl OPraHUYECKHUX BEIIECTB MO (hopMysiaMm.

3aaHus BBIMOIHIIOTCS B JKypHaje sl 1TaOOpaTOPHBIX U MPAKTUYECKUX PadoT:

1. cnonb3ya nporpammy «KOHCTpYKTOp ajJKkaHOB» CKOHCTPYHUPYWTE MOJIEKYJIbl METaHa, TaHa,
IpornaHa.

2. Ucnonb3ys nporpaMMmy «KOHCTPYKTOp aJIKEHOB» CKOHCTPYMPYMTE MOJIEKYJIbI 3TEHA, IIPOIIEHA,
OyTeHa.

3. HazoBure, corimacHo MeXIyHapOIHONH HOMEHKIIATYpE, yKa3aHHbIE OPraHUYECKHE COCIMHEHUSI.

4. Hanmummre cTpyKTypHBIE (POpMYIIbl yKa3aHHBIX IPEISIbHBIX U HEMPEIeIbHBIX YTIEBOIOPOIOB.

5.0TBeTUTH Ha KOHTPOJIbHBIE BONPOCH! U MOATOTOBUTHCSA K 3alLUTE JJAOOpAaTOPHOH padOTHI.

Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KonTposbHbIe BOIPOCHI.

1. Yro Takoe yrieBogopo ibl? Kaknue n3BeCTHBI KJIACChl YTIEBOI0POAOB?

2. Kakume yrieBomoponapl OTHOCAT K ankaHam? Ilepeuucnure Ha3BaHMs JECATH IIEPBBIX
[Ipe/ICTaBUTENEe TOMOJIOTUYECKOTO psJa.

3. KakoBbl 0COOEHHOCTH 3JIEKTPOHHOI'O CTPOEHUS aJIKaHOB?

4. Kakue Tunbl peakuuii XapakTepHbl Ui MpeneabHbIX yrieBoaopoaos? [lo kakoMy MexaHu3my
OHU MPOTEKAIOT?

5. IlpuBenure MexaHU3M pEaKUMM pagUKAIBHOTO 3aMEIICHHs B allKaHaX Ha IIpUMeEpe
raJIOr€HUPOBAHUS METaHa.

6. Kakue yrneBomopoapl Ha3biBaroT anikeHamu? Kakopa nx o6mias popmymna?

7. CocraBbTe (HhOpMyJbl BO3MOXHBIX H30MEpOB yrieBojaopona coctaBa CS5Hip m naiite um
Ha3BaHMsI 110 MEKYHAPOJHOM HOMEHKIIATYpE.

8. B kakue peakuuu NpPUCOECTUHEHHUs BCTyMalT ankeHbl? IlpuBeauTe mpuMepbl ypaBHEHHMH
peaKkuuii 11 NpONuJIeHa.

9. Kakue yrneBogopo/isl Ha3biBatoT aikuHamu? Kakosa ux o6mas ¢popmyna?

10. Kakue Turbpl M30MEpUU XapaKTepHbl sl adkUHOB? BO3MOXXHO M CyllecTBOBaHUE IUC-
TpaHc- U30MEPOB?

Kputepun ouenku: cmotpets B pazzene 3.1 ®OC

JladopaTopnasi pa6ota Ne 6.
Tema: CBoiicTBa npeaeabHbBIX, HeNPeaeJbHbIX 1 ADOMATHYECKHUX YIJICBOJOPOI0B.
Heab: obecreunTh 3aKperieHue 3HaHU 0 XUMUYECKUX CBOMCTBAX MPEAENbHBIX U HETPEAEIbHbIX
YIJI€BOAOPOAOB; SKCIIEPUMEHTAIBHO MOATBEPIUTHh TEOPETUYECKHE 3HAHUS 0 TAOOPAaTOPHBIX Ccrlocobax
MOJIyYEHUs IPEJIeIbHBIX U HEMPEIEIbHBIX YTIEBOIOPOAOB U UX XMMHUECKUX CBOMCTBAX;
3a1aHus BBINOIHAIOTCS B KypHaJe Ui 1a00paTOPHBIX U MPAKTHUYECKUX PadoT:
1. IIpoBenieHHE ONBITOB:
- IOJIyYE€HUE METaHa
- TOPEHHE METAaHA
- BIMstHUE OpoMHOi Bojibl 1 KMnO,4 Ha MeTaH.
- IOJIyYEHHNE ITUJIEHA
- TOpEHUE ITUJIEHA
- B3aUMOJICHCTBYE dTUJICHA C OPOMHOMN BOJIOM.
- IEIICTBHUE NTIepMaHTaHaTa Kalus Ha dTHIEH
- IOJIyYEHUE alleTUJICHa.
- TOPEHHE aLETUIICHA.
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- OKHCJICHUC allCTUJICHA paCTBOPOM IICPMaHIaHATaA KaJIuA.

2. 3anucath Bce HEOOXOAMMBIE YpaBHEHHUS XHMUYECKUX PEAKIUN B HM3YyYEHHBIX XHMHUYECKHX
JKCIIEPUMEHTaX.

3. Onucatb HaOMIOACHUSA U ClIeTaTh BHIBOJBI O MIPOJIENIaHHOM paboTe.
4.0TBeTUTH HA KOHTPOJIbHBIE BOIIPOCHI U IOATOTOBUTHCSA K 3alIUTE JIAOOPATOPHON pabOTHI.
Cooepoicanue 3a0anuii: cmompume mMemoouyecKue YKa3anus no 1abopamopusim paboman.

KoHTposibHBbIE BONIPOCHI.

1.Kakue Buabpl H30Mepun HAOMIONAIOTCS Y MPEIENbHBIX U HEMPEAeIbHBIX YTICBOAOPOAOB?

2. IlpuBenure MeXaHU3M pEAKIHMH paJWKAIBbHOTO 3aMEIIEHUS B ajKaHaX Ha IpuMepe
raJIor€HUPOBAHUS METaHa.

3. B kakue peakiuu MPUCOCAMHEHMs] BCTYyMalT ankeHbl? [lpuBenute npumepsl ypaBHEHUU
peaKuuii 1J1s MpONuJICHa.

4 HanuimmTe ypaBHEHHE PEaKIUU TOPEHUsS MPOIUJICHA M €r0 B3aUMOACHCTBUSA ¢ OPOMHON BOJOM
Y TIepMaHTaHaTOM KaJIusl.

5.Hanummure ypaBHeHHE peakliuy B3aUMOJICHCTBHSI IEHTEHA C XJIOPOBOAOPOIOM U XJIOPOM.

Kputepuu ouenku: cmotpers B pazzeine 3.1 ®OC

IIpakTHyeckoe 3ansaTue Ne 4
Tema: CpaBHUTeJIbHASA XapAKTEPUCTHKA NPe/iesIbHbIX, HelpeAedbHbIX H APOMATHYECKHX
YIJIEBOAOPOIOB.

Heab: oTpaboTaTh TEOPETHUYECKHWE U MPAKTHMUECKHUE HABBIKM, HAYUYUTHCS CPaBHUBATh CTPOCHUE
YIJIEBOJIOPOZIOB UM YMETh OOBSICHATHh 3aBUCHUMOCTh XHMHUYECKHX CBOMCTB OT CTPOCHHSI H3YYEHHBIX
yII€BOJOPOAOB.

3aiaHus BRIMOTHSIOTCS B )KYPHAJE IS TAOOPATOPHBIX M MPAKTUICCKUX PaboT:

1. 3anonnute TabmuUIly, NalTe CPaBHUTEIBHYIO XapaKTEPUCTHKY MPEICNIbHBIX, HENpeAeNbHBIX,
apOMaTHYECKHX YIIIEBOAOPOIOB. [IpuBeauTe Bce HEOOXOIMMBIC YPABHEHUSI XUMHUECKUX PEaAKIIHH.

Cooepoicanue 3a0anuii: cmompume mMemoouyecKue yKazaHus no npaKmuieckum pabomam.

Kpurepun ouenku: cmorpets B pazzgeine 3.1 ®OC

KonTtpoabsnas padora Ne 3 «CBolicTBa yIri1eBoJ0pP010B»
Bapuanr 1
1. /laiiTe Ha3BaHUsl YIJIEBOAOPOAAM IO COBPEMEHHOM CHCTEMATHYeCKO HOMEHKJIAType

a) HgC—(IJH—Cﬂa CH
CHs— CHj CH;=C.CH

6) H3C—CH,—CH,—CH,—CH,—CHj CH

CH, CHy-CH-CH=CH-CH- CH
CH,—C—C==C—CH,—CH, CH CH

CH,

2. BoiOepuTe peakuuio, HIYIIYIO 0 MpaBujaM MapKOBHUKOBA U TONUIIUTE €€:
CCl;-CH=CH, + HCl —— cH-CH=CH, + H,0 —> CH;-CH=CH-CH; + HC]l —

3. Hanmummure cTPYKTYpHBbIE (POPMYJIBI 1A CJIETYIOIIMX BEIIeCTB:

1) 2-metunbyTen-2

2) 3,3-1u3THII-4-TIPOTUIIOKTaH

3) 3,3-AMMeTHITeKCHH -1
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4. Kak Ha3pIBaeTCs peakiusi, KOTOPYIO MPUMEHSIOT JUIsl TOJTYYCHHs YTJIEBOJOPOILI ¢ Ooiee
JUTMHHOM 1enbio? Hanummre ypaBHEHUS! XUMHUYECKUX PEAKLUH, C TIOMOIIBI0O KOTOPBIX MOXKHO MOJIYYHUTh
u3 3TraHa OyraH.

CamocrosiTesibHasi padora Ne9
CocraBnenue KoHceKkTa 1o Teme «lIprupoaHble HCTOUHUKH YTIIEBOIOPOAOBY.
Kputepuu orieHKH BBITOJIHEHHUS CAMOCTOATEILHON paboThl: cMOTpeTh B pazzaeie 3.1 ®OC

Tema 4.3. HenpeodenvHule y2neso000poobl.
TunoBsble 3a1aHUA JI YCTHOTO ONPOCa

1. Kakue yrieBoaopo/ibl Ha3bIBAIOTCS HETIPEAEIbHBIMU?

2. Oxapaktepu3yiTe Npupoay JBOMHOU CBSI3U HENPEIETbHBIX YIIE€BOIOPO/IOB.

3. Harumure cTpykTypHbIe GOpMYIIBL: ) 2-METHITIEHTEH-3 0) 3-MeTw1,3-3TUITenTeH-2

IpakTnyeckoe 3ansitue Ne 3.
Tema: IlocTpoeHue Moaeseil MOJIEKYJI OPraHMYeCKUX BellecTB.

Hesan: oTpaboTaTh TEOPETUYECKHE W TPAKTUYCCKUE HABBIKH, HAYYUTHCS COCTABISTH (POPMYIIBI
M30MEPOB YTJICBOJOPOJAOB H JIaBaTh HA3BaHWE MPEICIbHBIM W HENPEISIbHBIM YIJIEBOJOPOIAM;
OIIPEIENIATh KIACChl OPraHUYECKHUX BEHIECTB M0 (hopMyiaMm.

3aaHus BRIMOTHIIOTCS B )KYPHAJE Ul TAOOPATOPHBIX M IMTPAKTUICCKUX PAOOT:

1. Ucnonp3ys nporpammy «KOHCTpYKTOp aJIKaHOB» CKOHCTPYMUPYHTE MOJICKYJIBI METaHa, dTaHa,
MpoIaHa.

2. Ucnonb3yst nporpammy «KOHCTPYKTOP aJIKCHOB» CKOHCTPYHPYWUTE MOJIEKYJIbI 3TEHA, MPOIICHA,
OyTeHa.

3. Ha3oBuTE COrsIacCHO MEXIyHAPOJHONW HOMEHKIIATYpPE YKa3aHHbIC OPraHMYECKUE COCTUHCHUS.

4. Harmummre CTpyKTypHBIE (OPMYIIBI YKa3aHHBIX MPEISITbHBIX U HEMPEISTBHBIX YTIIECBOIOPOIOB.

5.0TBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI M MOJITOTOBUTHCS K 3aIUTE J1a00paTOpPHOI paboThI.

Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KoHTpoJibHbBIE BONIPOCHI.

1. Yro takoe yrieBoaopo ibl? Kakue n3BeCTHBI KJIacChl YII€BOJOPOI0B?

2. Kakume yrieBomoponabl OTHOCAT K ankaHam? Ilepeuncnure Ha3BaHMs JECATH IEPBBIX
Mpe/ICTaBUTENEe TOMOJIIOTUYECKOTO psa.

3. KakoBbl 0COOEHHOCTH 3JIEKTPOHHOT'O CTPOEHUS aJIKaHOB?

4. Kakue TUNbl peakMii XapaKTepHBI Ul MPEAEIbHBIX yriieBoaopooB? Ilo kakoMy MexaHU3MY
OHH IIPOTEKAIOT?

5. IlpuBenure MexaHU3M pEaKUMM paJUKAIBHOTO 3aMEIICHHs B allKaHaX Ha IIpUMEpe
raJIOr€HUPOBAHNS METaHa.

6. Kakue yrneBogopoapl Ha3piBatOT asikeHaMu? KakoBa ux o6mias ¢popmymna?

7. CocraBbTe (HhOpMyJBl BO3MOXHBIX H30MEpOB yrieBojaopona coctaBa CS5Hip m naiite um
Ha3BaHMsI 110 MEKyHAPOJHOM HOMEHKIIATYype.

8. B kakue peakiuu NpPUCOECIUHEHHUs BCTyMalT ankeHbl? [lpuBeauTe mpuMepbl ypaBHEHMA
peaKkuuii 1 NponusIeHa.

9. Kakue yrneBogopo/isl Ha3biBatoT aikuHamMu? Kakosa ux o6mast ¢popmyna?

10. Kakpue Tumbl W30MEpHUH XapaKTEpHbI I ANKWMHOB? BO3MOXKHO M CYIIECTBOBAHME IIUC-
TpaHc- U30MEPOB?

Kpurepuu onenku: cmotpets B pasaene 3.1 ®OC

JladopaTopuasi pa6ora Ne 6.
Tema: CBoiicTBa npeneIbHbIX, HeNMpeaeJbHbIX U APOMATHYECKHUX YIJIEBOI0POIOB.
Heab:o6ecneunTs 3aKpeIuieHne 3HaHUH 0 XUMHUYECKHUX CBOMCTBAX MpeAeNbHbIX U HETPeAeTbHbIX
YIJIEBOAOPOIOB; 3KCIEPUMEHTAILHO MOITBEPAUTh TEOPETUUCSCKUE 3HAHHS O JTJa0OpATOPHBIX Croco0ax
MOJIYUCHU A MPEACIIBHBIX U HEMPEACIBbHBIX YTIJTICBOJOPOAOB U UX XUMHUYCCKUX CBOfICTBaX;
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3aaHus BHIMOTHIIOTCS B )KypHaJe [UIsl 1a00paTOPHBIX U MPAKTHYECKUX padoT:

1. [IpoBenieHKE OMBITOB:

- IOJIy4CHUE METaHa

- TOpEeHNe MeTaHa

- pnusinue 6pomuoi Boibl u KMnQOy4 Ha MeTaH.

- IOJIy4€HHUE ITUIICHA

- TOPEHUE TUJICHA

- B3aUMOJICHCTBHE dTUJICHA C OPOMHOM BOJIOM.

- IEHCTBHUE MepMaHTaHaTa Kalus Ha dTHIICH

- [IOJIy4€HHUE alleTUIICHA.

- TOPEHHE aAlETUIICHA.

- OKHCJICHHE alleTHUIIEHA PacCTBOPOM IepMaHTraHaTa Kajusl.

2. 3ammcarth BCe HEOOXOIMMBIC ypaBHEHUS XUMUYECKUX PEAKIUH B W3YYCHHBIX XHUMHUYECKUX
SKCIIEPUMEHTaX.

3. Onucarb HaOMNIOAECHUS U ClI€TaTh BBIBO/BI O IIPOJIEJIaHHOM padoTe.

4.0TBeTUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTe Ja00paTOpHOI pabOTHI.

Cooepotcanue 3a0anuii; cmompume Memoouyeckue YKa3anus no 1abopamopusim paboman.

KoHTpoJbHbBIE BOIIPOCHI.

1.Kakue Buabl M30Mepun HAOIIONAIOTCS Y MPEIeNbHBIX U HEMPEIEeIbHbIX YTIEBOAOPOAOB?

2. IlpuBenute MEXaHU3M peaKkUMH pPaJUKAIBHOTO 3aMELICHUS B ajJKaHaX Ha IpuMepe
raJIOr€HUPOBAHUS METaHa.

3. B Kkakuwe peakuuu NPHCOECTUHEHHS BCTYHAOT aikeHbl? llpuBeaure mpumepsl ypaBHEHUI
peakuui A1 IpONHICHA.

4.HanumunTe ypaBHEHHE pEaKIMU TOPEHHUS MPOIMICHA U €T0 B3aUMOJICHCTBHS ¢ OpOMHOI BOIOM
Y IIEpPMaHraHaTOM Kajusl.

S5.Hanumurre ypaBHEHUE PEAKIIMU B3aUMOJICHCTBUSA IEHTEHA C XJIOPOBOIOPOIOM U XJIOPOM.

Kpurepun ouenku: cmorpets B pazzgeine 3.1 ®OC

IIpakTyeckoe 3ansaTue Ne 4.
Tema: CpaBHUTeIbHAS XaPAKTEPUCTHKA MPeeIbHbIX, HempeaeJbHbIX H AaPOMATHYECKUX
yIJ1€BOI0POJ0B.

Hesab: oTpaboTaTh TEOPETUYECKHE U TPAKTHUECKUE HABBIKH, HAYYHTHCS CPAaBHUBATH CTPOCHHE
YIJIEBOJIOPOIOB U YMETh OOBSCHATH 3aBHUCHUMOCTh XHMHUECKHUX CBOMCTB OT CTPOEHHUS H3YYCHHBIX
YIII€BOAOPOIOB.

3aaHus BHIMOIHIIOTCS B KypHaje sl TaO0OpaTOPHBIX U MPAKTUYECKUX PadoT:

1. 3anomHuTe TAOMUITy, MAaWTe CPAaBHUTEIBHYIO XapaKTEPUCTHKY MPEICIbHBIX, HEMPEACIbHBIX,
apoMaTHYECKUX YIJIeBOA0po10B. [IpuBeauTe Bce HEOOXOAUMBIE YPaBHEHHUS XUMUYECKHUX PEAKIIHIA.

Cooepotcanue 3a0anuii: cMmompume MemoouyecKue YKa3aHus no npakmuyeckum pabomam.

Kpurepun onenku: cmotpets B pasaene 3.1 ®OC

CamocrositesibHas padora Nel0
CocraBiieHHE KOHCIIEKTA 110 TeMe «J[HEHOBBIE YTIIEBOIOPOABDY.
Kputepuu orieHKH BBITTOJIHEHUS CAMOCTOATEILHON paboThl: cMOTpPETh B pazzaeine 3.1 ®OC

Tema 4.4. Apomamuueckue y21e6000poobl.
Tunosble 3aaHust VI YCTHOTO 01Ipoca
1. Kakue yrieBogopo/ibl OTHOCST K apOMAaTUYECKUM COEAMHEHUSIM?
2. Kakue mpoTuBOpeuHsl CYLIECTBYIOT MEXIY CTpYKTypHO#l dopmynoil Kekyne u coiicTtBamu
OeH3ona?

3. OOBsicHUTE CTpOEHHE OEH301a C TOUKH 3pEHHSI AJIEKTPOHHON TEOpHUH.
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IpaxkTnyeckoe 3ansitue Ne 3.
Tema: IocTpoenne Moesieii MoIeKyJ1 OPraHMYecKUX BelllecTB.

Lesan: oTpaboTaTh TEOPETHYECKHE W TMPAKTUYECKUE HABBIKUA, HAYYUTHCS COCTABIISATH (POPMYIIBI
HM30MEPOB YIJIIEBOJOPOJAOB M JlaBaTh HA3BaHHWE IMPENCIbHBIM W HENPEISIbHBIM YTIIIEBOJOPOIAM;
OIIPEIENIATH KIaCChl OPraHUYECKHUX BEHIECTB MO (hopMysiaMm.

3aaHus BBIMOTHIIOTCS B )KYpHAJE Ul TAOOPATOPHBIX U MIPAKTUYECKUX Pa0OT:

1. Ucnonp3ys nporpammy «KOHCTpYKTOp aJIKaHOB» CKOHCTPYMPYHTE MOJICKYJIBI METaHa, dTaHa,
MpoIaHa.

2. Ucnone3yst mporpammy «KOHCTPYKTOP aJIKCHOBY» CKOHCTPYHPYHUTE MOJIEKYJIBI 3TEHA, MPOIICHA,
OyTeHa.

3. HazoBure, coriacHO MeXIyHapOIHOH HOMEHKIIATYPE, YKa3aHHbIC OPTraHUYCCKHE COCAMHCHUSI.

4. Harmummre CTpyKTypHBIE (POPMYIIBI YKa3aHHBIX MIPEISTbHBIX U HEMPEISTbHBIX YTIECBOIOPOIOB.

5.0TBETUTH Ha KOHTPOJIBHBIE BOIPOCHI M MOJITOTOBUTHCS K 3aIUTE J1a00paTOPHOI paboTHI.

Cooepatcanue 3a0anuii: cmompume Memoouyeckue YKa3aHus no 1abopamopusim paboman.

KoHTpoJibHbIE BOMPOCHI.

1. Yro takoe yrieBogopo ibl? Kakue n3BeCTHBI KJIACChl YTIEBOJOPOI0B?

2. Kakue yriieBojoponbl OTHOCAT K ankaHam? [lepeuucnure Ha3BaHHUS JIECSATH TICPBBIX
MpeJICTaBUTENIe TOMOJIOTUYECKOTO PsIa.

3. KakoBbI 0COOCHHOCTH AJIEKTPOHHOTO CTPOCHUS ATKAHOB?

4. Kakue TUNBI peakiuii XapaKTepHbI IS MPEAETbHBIX yrieBoaopoaos? [lo kakoMy MexaHU3My
OHH MPOTEKAIOT?

5. llpuBenuTe MexaHM3M peaklUUil pPaTUKaIBLHOTO 3aMEUICHHS B ajKaHaX Ha MpuMepe
raJIOTEHUPOBAHUS METaHa.

6. Kakue yrneBonopoans! Ha3biBatoT anikeHamu? Kakoa ux o6mas popmyna?

7. CoctaBbTe (GOpMYIBI BO3MOXKHBIX H30MEpOB yrieBomopoxa cocraBa CS5Hip m maiite um
HA3BaHMSI 110 MEKTYHAPOTHOM HOMEHKIIATYpe.

8. B kakue peaknuu TPHUCOCAMHCHUS BCTYMAIOT aikeHbl? [lpuBemuTe NMpUMephl ypaBHEHUH
peaxiuii Ans IponuiIeHa.

9. Kakue yrneBomopo bl Ha3biBatoT anikuHaMmu? KakoBa ux obmas popmyna?

10. Kakue Turbl M30MEpPUU XapaKTEpHbI i alKWHOB? BO3MOXKHO JIM CYyIIECTBOBAaHHUE IIHC-
TpaHc- U30MepOB?

Kpurepun ouenku: cmorpets B pazzgeine 3.1 ®OC

JlaGopaTopHas padora Ne 6.
Tema: CBoiicTBa npeaebHbIX, HeMpeaeJbHbIX H APOMATHYECKHUX YIJIEBOAOPO/I0B.
Heab: obecreunTh 3aKperyieHue 3HAaHUI 0 XUMUYECKUX CBOMCTBAX MpeNeIbHBIX U HeMpeIeIbHbIX
YTJIEBOJOPOOB; IKCIEPUMEHTAIBHO MOATBEPAUTH TEOPETUUECKUE 3HAHUS O JJaOOPaTOPHBIX CIIOCO0ax
MOJTYYEHUS TIPEACIIbHBIX U HEPEIEIbHBIX YTIEBOAOPOIOB U UX XUMHUUYECKUX CBOMCTBAX;
3aanus BRITIOTHSAIOTCS B )KypHAJIE JIJIs JTa0OpaTOPHBIX U MPAKTUYECKUX PaboT:
1. IIpoBenieHnE ONBITOB:
- MOJTyYeHne MeTaHa
- TOPEHHE METaHa
- piustHue OpomHOM Boabl 1 KMnO4 Ha MeTaH.
- IOJIyY€HHUE ITUJICHA
- TOPEHHE TUJICHA
- B3aUMO/ICHCTBUE ITUJICHA C OPOMHON BOAOH.
- IeHCTBHE TIEpMaHTaHaTa Kajius Ha dTUJICH
- IOJIyY€HHUE aleTUJICHa.
- TOPEHHE aleTUIICHA.
- OKHCJICHHE alleTUJIEHA PACTBOPOM IIEpMaHTaHaTa Kajusl.
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2. 3ammcarth BCce HEOOXOAMMBIC ypaBHEHUS XUMUYECKUX PEAKIUN B H3yYECHHBIX XUMHUYECKUX
IKCIICPUMEHTAX.

3. OncaTh HaONIOCHUS U CIIENIATh BBIBOJIBI O MPOJIEIIaHHON paboTe.

4.0TBETUTh HA KOHTPOJIbHBIE BOIIPOCHI U MIOATOTOBUTHCS K 3alIUTE JTAOOPaTOPHOH pabOTHI.

Cooepoicanue 3a0anuii: cmompume Memooudeckue yKazanus no iabopamopHuim pabomam.

KonTpoJbHbIe BOIPOCHI.

1.Kakue Buabl n130Mepun HaOIIOJAIOTCS Y IPEAEIbHBIX U HEMPEIeIbHBIX YTIIIEBOJI0POIOB?

2. llpuBenure MEXaHU3M peaKUMH pPaJUKAIBLHOIO 3aMELICHUS B aJKaHaX Ha IpuUMeEpe
raJIOrT€HUPOBAHUS METaHa.

3. B kakuwe peakuuu MPHUCOCTUHEHMS BCTYMAIOT ankeHbl? llpuBeauTte mpuMepsl ypaBHEHHA
peakLMil 1715 TPONUJICHA.

4. HanumuTe ypaBHEHHE PEAKIMU FOPEHUS MPONUJIEHA U €r0 B3aUMOJECHCTBUS ¢ OpOMHON BOIOM
Y [IEpMaHraHaTOM KaJlusl.

S5.Hanumure ypaBHEHUE PEAKIIMU B3aMOJICHCTBUA MIEHTEHA C XJIOPOBOIOPOIOM U XJIOPOM.

Kpurepuu onenku: cmorpets B pazaene 3.1 @OC

IIpakTuyeckoe 3anaTue Ne 4.
Tema: CpaBHUTEJIbHAA XapaAKTEPUCTHKA NPeiesIbHbIX, HelpeAedbHbIX U APOMATHYECKHX
YIJIEBOOPO/I0B.

Heab: oTpaboTaTh TEOPETHUYECKHWE U MPAKTHMUECKHWE HABBIKM, HAYUYUTHCS CpPaBHUBATh CTPOCHUE
YIJIEBOJOPOAOB M YMETh OOBSACHATH 3aBUCHUMOCTh XMMHUYECKHUX CBOMCTB OT CTPOEHHUS H3YUYEHHBIX
yIJ€BOJOPOIOB.

3amaHus BHIIOIHAIOTCS B KypHaJIe UIst 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. 3anonnute TabmuUIly, NaiTe CPaBHUTEIBHYIO XapaKTEPUCTHKY MPEICIbHBIX, HENpeAeNbHBIX,
apOMAaTUYECKUX YTIeBOAOPOAOB. [IpuBeanTe Bce HEOOXOAUMBIC YPABHEHUSI XUMUYECKUAX PEAKITHIA.

Cooepoicanue 3a0anuii: cmompume mMemoouyecKue yKazaHus no npaKkmudeckum pabomam.

Kpurepun ouenku: cmorpets B pazzgeine 3.1 ®OC

CamocrosiTesbHas padora Nell
CocraBneHnue KoHcmekTa 1o reme «lIpumeHneHne 0eH301a 1 €ro TOMOJIOTOBY.
Kpurepuu olieHKH BBINOJIHEHHS CaMOCTOATENbHOM paboThl: cMoTpeTh B pazaeine 3.1 POC

Tema 4.5. Cnupmot u ghenonepl.
TunoBblie 3a1aHusi 1JIs YCTHOTO OMpoca
1. Kakue yrieBoJopoabl OTHOCST K KJIACCy CIIUPTOB?
2. Hanmummre cTpyKTypHBIE (POpMYIIBI H30MEPOB OYTUIIOBOTO CIIHPTA M HA30BUTE UX.
3. Yto Takoe MHOTIOATOMHEIE CHI/IpTI)I? Hammmure KauCCTBCHHYIO PCAKIIUIO HA MHOI'OATOMHBIC
CIUPTHI.

JlaGopaTopHasi padora Ne 7

Tema: U3yyeHne XuMHUYeCKUX CBOMCTB CIMPTOB U aJIbJETrH/10B.

Ieab: n3y4nTh CBONCTBA OJJHOATOMHBIX U MHOTOATOMHBIX CIIMPTOB Ha IPUMEPE ITAHONA U
TIIMLEPUHA; CBOMCTBAX ajbAETHA0B Ha IpuMepe (popmanbaeruaa.

3amaHusl BBIMOIHAIOTCS B JKypHase JUIst 1a00paTOPHBIX U MPAKTHUECKUX PadoT:
1. IlpoBeneHue OMBITOB:
- TOPEHHUE OJHOATOMHBIX CIIUPTOB,
- B3aMMOJIEMCTBHE HATPUS C BOAOW U CIIUPTaAMHU.
- B3aUMOJCHCTBUE IVIMLIEPUHA C HATPUEM.
- Ka4eCTBEHHAs peaklys Ha TIIULIEPUH
- OKHMCJICHHE DTUJIOBOI'O CIIUPTA.
- B3aUMO/IEHCTBUE TIepMaHTraHaTa Kajausi ¢ OyTUIOBBIM CIIUPTOM.
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- CBOiicTBa (heHona.

- B3auMoieiicTBue (perosa ¢ 6poMHOM BOIOH.

- B3aumoierictre popmanpaeruaa ¢ Cu (OH),.

- peakus «cepeOpsHOro 3epKaa

2. 3anmcath Bce HEOOXOUMbBIC YPABHEHUSI XUMUUECKUX PEaKIUN B U3YUYCHHBIX IKCIIEPUMEHTAX.
3. OnucaTh HAOMIOACHUS U CIETaTh BHIBOBI O MIPOJICIaHHON padoTe.

4. OTBeTUTH HA KOHTPOJIBHBIE BOIIPOCH! M MIOATOTOBUTHCS K 3aIIUTE JTAOOPATOPHON pabOTHI.
Cooepoicanue 3a0anuii: cmompume MemoouyecKue YKa3anus no 1abopamopusim paboman.

KoHTpo/bHbIE BOPOCHI.
1.1300pa3ure CTPYKTYpHBI (OpPMYIIBI BCEX CIHMPTOB MoJeKyisipHas (opma kortopbix CsHgOH,

MOAIIMIINTEC UX Ha3BaHUA.

2. CocTaBbTe ypaBHEHHE PEAKLIMU OKUCIEHUs |-mpomaHona u 2-mpomaHoia. B 4em cxoncTBo u

OTJIIMYHEC MOJICKYJI ITOJTYYCHHBIX BCIICCTB.

3. Oxapakrepu3yite (pu3nYecKre CBONCTBA MpeAeTbHBIX cHPTOB. Kakoe mx (usnomormueckoe

HeﬁCTBHe Ha JXHBbIC OpIraHHU3MBbI.

4. M3o00pa3zute CTPYKTypHbIE (OPMYJIBI BCEX AIBJCTHUAOB MOJIEKYISIpHAsS (OpMysa KOTOPBIX

CsH10O., moanumnre ux Ha3BaHMA.

5. C moMoIIpI0 KaKoi peakiuu MOKHO JTOKa3aTh, YTO B pACTBOPE HAXOIUTCS albACTU?
Kpurepuu onenku: cmorpets B pazaene 3.1 ®OC

JlabopaTopnasi padora Ne 10
Tema: PemeHue SKCNEePUMEHTAIBHBIX 32/124 M0 PACMHO3HABAHUIO OPraHUYECKUX BelleCTB
Hean: QopmMupoBaHHWE HABBIKOB pAclO3HABAHHMS OPraHWYECKHX BEIIECTB C IMOMOIIBIO

XapaKTepHBIX (KaYECTBEHHBIX) PEaKIM, 3aKpEIUIEHNE YMEHUH 110 COCTABJICHUIO YpaBHEHUI peakiuil Ha
CBOMCTBA U IIOJyYEHHUE BEILECTB, PELIIEHUIO DKCIIEPUMEHTAIbHBIX 3a/1a4.

3a/iaHus BBIIOJIHAIOTCS B )KypHaJe [ JIAOOPAaTOPHBIX U NMPAKTUYECKUX paldoT:

1. IIpoBeneHue OMBITOB:

- HKCIIEPUMEHTAIBHOE ONPECTICHUE BEIIEeCTB

- OKCIIEPUMEHTAJILHOE ONpEIeTICHUE BEIIeCTB — KapOOHOBBIX KUCIIOT

- KAYeCTBEHHBIC PEeaKIMU Ha ()YHKIIMOHAIBHYIO TPYIITY

2. 3amucarb Bce HEOOXOMMBbIE YpPaBHEHHSI XUMUUYECKUX PEAKLUI B U3YUEHHBIX SKCIIEPUMEHTAX.
3. OnucaTh HaOMIOACHUS U C/IETATh BBIBOBI O MTPOJIEIaHHOM paboTe.

4.0TBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI ¥ MOATOTOBUTHCS K 3aIIUTE Ta0OpaTOPHOI paboThI.
Cooepotcanue 3a0anuii; cmompume Memoouyeckue YKa3anus no 1abopamopusvim paboman.

KouTtpoJibHbIe BONPOCHI.

1. Kakue peakunu Ha3pIBatOTCS Ka4€CTBEHHBIMU?

2. Yro Ha3piBaeTcs (QYHKIMOHATBHOU rpyMHmon?

3. Kakue pyHKIIMOHAIBHBIE TPYIIBI Y CIIUPTOB, aTbACTHAO0B, KUCIOT?
Kputepuu ouenku: cmotpets B pazzene 3.1 ®OC

CamocrositesibHas padora Nel2
Pemenune ynpaxuenuit mo reme «CriupTbl, (PEHOIBI M aTbACTHIBD».
Kputepuu omieHKH BBITTOJIHEHHS CAMOCTOATEILHON pabOThI: cMOTpPETh B pazzaeine 3.1 ®OC

Tema 4.6. Anvoezuovt u KemoHwl.
Tunosbie 3a1aHus AJI YCTHOTO ONIpoOca
1. Kakue BemiecTBa Ha3bIBAIOT anbjaerugamMu’? Breipazute >JIeKTpOHHOE CTPOEHUE ajbICTHIOB

o0rieit popmyoi.

2. B uém oTinuMe anpaeruioB OT KETOHOB?
3. Kakue nmpoaykTel 00pa3yroTcs Mpu THAPUPOBAHUH AJTbJIETHIOB M KETOHOB?
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JlaGopaTopHas padora Ne 7
Tema: M3ydyeHue XuMH4eCKHX CBOHCTB CIUPTOB U AJIb/IETH/I0B.
Lesib: M3y4nuTh CBOWCTBA OHOATOMHBIX U MHOTOATOMHBIX CITUPTOB HA MPUMEPE dTAHOJIA U

TIIMIIEPUHA; CBOMCTBAX ajbJACTUAOB Ha IpuMepe popmanbaeruaa.

3a/iaHus BBIMOJIHAIOTCS B )KypHaJe JJIsl JaDOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. IlpoBeneHue ONbITOB:

- TOpPEHUE OJHOATOMHBIX CITUPTOB,

- B3aUMOJIEMCTBUE HATPUS C BOJIOW U CIIUPTAMMU.

- B3aUMO/ICHCTBUE IJIUIIEPUHA C HATPUEM.

- KQUeCTBEHHAs PeaKIvsl Ha TIIUIEPHH

- OKHCJICHHE STUJIOBOTO CIIUPTA.

- B3aUMO/ICHCTBHUE TIEPMaHTaHaTa KaJus C OyTUIOBBIM CITUPTOM.

- CBOMCTBa ¢eHoa.

- B3aUMO/IeHCTBUE eHOIa ¢ OPOMHOM BOJOH.

- B3auMmoeiictere popmanpaeruaa ¢ Cu (OH),.

- peakIus «cepeOpsTHOro 3epKaia

2. 3anucarb Bce HEOOXOUMbIC YPABHEHUSI XUMUUECKUX PEaKIUN B M3YYEHHBIX SKCIIEPHUMEHTAX.
3. OnucaTb HaONIOACHUS U CAETIATh BBIBOBI O MPOJIETaHHON paboTe.

4. OTBETUTH Ha KOHTPOJbHBIE BOMPOCH! U MOJATOTOBUTHCS K 3aIIUTE JIaA00PATOPHOM pabOTHI.
Cooepotcanue 3a0anuii; cmompume Memoouyeckue YKa3aHus no 1abopamopusim paboman.

KouTtpoJibHbIe BONPOCHI.
1.M300pa3ute cTpyKTypHBbI (OpMYIbI BCEX CIUPTOB MojekymspHas (opma xortopsix CsHoOH,

IIOAIIMIIUTE UX Ha3BaHUA.

2. CocTaBbTe YpaBHCHHUEC PCaKIHUU OKHCJIICHUS l-nponaHona u 2-nponaHona. B uem cxoacTBO U

OTJIMYHEC MOJICKYJI ITOJTYYCHHBIX BCIICCTB.

3. Oxapakrepu3yiiTe (puznyeckre CBOMCTBA MpeAeibHbIX cnUpToB. Kakoe mx ¢usnonoruueckoe

I[GﬁCTBI/IG Ha )XUBBIC OpraHU3MBbI.

4. M300pa3zute CTPYKTYpHble (OPMYNbl BCEX albJETHI0B MOJEKYyIspHas (opMmyla KOTOPBIX

CsHy0O., noanuiinre ux Ha3BaHUs.

5. C noMoIIbI0 KaKo# peakiMyu MOKHO J10Ka3aTh, YTO B pACTBOPE HAXOAUTCS aabAeru?
Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

JlabopaTopnasi pa6ota Ne 10
Tema: PemieHue 3kcnepuMeHTAIBHBIX 32/124 [0 PACNIO3HABAHUIO OPraHUYECKUX BelllecTB
Hean: dopmupoBaHue HABBHIKOB pACIO3HABAHUS OPraHUYECKHX BEIIECTB C TMOMOIIBIO

XapaKTepHBIX (KaUeCTBEHHBIX) PEAKIMH, 3aKpeIUIeHue YMEHUI M0 COCTAaBICHUIO YpaBHEHUN peakiuii Ha
CBOMCTBA U MOJy4YEHHUE BEIIECTB, PELICHUIO SKCIIEPUMEHTAIbHBIX 3a/1a4.

3aaHusl BBIMOIHAIOTCS B J)KypHase JUIst 1Ta00paTOPHBIX U MPAKTHYECKUX padoT:

1. IlpoBeneHue OMBITOB:

- OKCIIEPUMEHTAIILHOE ONPEIEIIEHNE BEIIECTB

- DKCIEPUMEHTAIBHOE ONPEEICHUE BEIIECTB — KAPOOHOBBIX KUCIIOT

- KAYeCTBEHHBIE PeaKUU Ha (YHKINOHAIBHYIO TPYIITY

2. 3anucath Bce HEOOXOUMbIE YPAaBHEHUSI XUMUUYECKUX PEaKIMi B H3YYEHHBIX SKCIIEPUMEHTAX.
3. Onucath HaOIIO/ICHHS U ClIeNaTh BBIBOJIBI O MPOJICIaHHON paboTe.

4.01BETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJITOTOBUTHCS K 3alIUTE J1a00paTOpHOIl pabOTHI.
Cooepoicanue 3a0anuti: cMompume MemoouyecKue YKa3anus no 1a6opamopHbim pabomam.

KoHTpoJsibHbIE BONIPOCHI.
1. Kakue peakunu Ha3bIBatOTCS Ka4€CTBEHHBIMHU?
2. Yto Ha3bIBaeTCs (PYHKIMOHAIBHOM Irpynmoii?
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3. Kakue QpyHKIIMOHAIBHBIE TPYIIHI Y CIUPTOB, aJIbJIETU/I0B, KUCIOT?
Kpurepuu onenku: cmotpets B pazaene 3.1 ®OC

CamocrosiTeqbHasi pabora Nel2
Pemenue ynpaxxaenuit mo teme «CrupTsl, PEHOIBI U AJTbICTHIBI.
Kputepuu orieHKH BBITOJIHEHHUS CAMOCTOATEILHON paboThl: cMOTpeTh B pazzaeie 3.1 ®OC

Tema 4.7. OonoocHosHble KAPOOHOBBIE KUCTIOMBL.
Tunosblie 3aaHus 1JIs YCTHOTO 0poca
1. Kakue BemiecTBa OTHOCAT K KJIACCYy KApOOHOBBIX KUCIOT?
2. Hamumurte crpykTypHble  QopMmynbl, a) 2-MeTWIOYTaHOBOM  KHCIOTHI 0) 2,2-

HHMCTHHHPOH&HOBOﬁ KHCJIOTHI

3. Kakoe opraHn4eckoe coeIMHEHHE TOTYYUTCS TIPU BOCCTAHOBJIICHUH BOJOPOIOM, &) STAHOBOM
KHCIIOTHI 0) OJIEMHOBOM KUCIIOTHI

JlabopaTopnasi pa6ora Ne 8
Tema: U3yyeHue cBoiicTB KAPOOHOBBIX KUCJIOT H UX MPOU3BOIHBIX.

Heab: Ha MPaKTUYECKUX MPUMEpPax 3aKPENUTh 3HAHUS O CTPOCHUU W CBOMCTBaX KapOOHOBBIX
KHCIIOT, BBICIIUX KapOOHOBBIX KHUCIIOT. DKCHEPUMEHTAIBHO 3aKPENUTh MOHATHUS O JKUPaX KaK CIOKHBIX
adupax

3aaHus BBIMOTHSIIOTCS B KypHase Uit TaO0OPaTOPHBIX U MPAKTUYECKUX PadoT:

1. IlpoBeneHue ONBITOB:

- MOJIy4€HHE YKCYCHOM KUCIIOTHI

- B3aUMO/JICHCTBUE YKCYCHOM KHCIIOTHI C HEKOTOPBIMH METalIaMU

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTBI C OCHOBAHUSIMH

- B3aUMO/JICHCTBHE YKCYCHOM KHUCIIOTBI CO CITUPTAMMU

- OKHCJICHHE MYPaBbUHON KHUCIIOTHI OKCUIOM cepedpa

- DKCMIEPUMEHTAIILHOE ONPEICTICHIE BEIIECTB

2. 3anmcath Bce HEOOXOUMbIC YPAaBHEHUSI XUMUUECKUX PEaKIUi B M3YYEHHBIX SKCIIEPUMEHTAX.

3. Onmcarb HAOMIOICHUS U CIeNaTh BBIBOJIBI O MPOJIETIaHHOM padoTe.

4.0TBEeTUTh HA KOHTPOILHBIE BOMPOCHI U TOJATOTOBUTHCS K 3alUTE Ja00paTOpHOIl pabOTHI.

Cooepotcanue 3a0anuii; cmompume MemoouyecKue YKa3aHus no 1abopamopusvim paboman.

KoHnTpoJibHbIE BONIPOCHI.

1.Hanummre cTpykTypHble (OpMYJbl CIEIYIONMX KapOOHOBBIX KHCJIOT: a) 2-MeTUIOyTaHOBas
KHCII0Ta, 0) 2,2 TUMETUIINPONaHOBasi KUCIIOTa.

2. Kakoe opraHnyeckoe COEAUHEHME IMOIYYMTCS IPU BOCCTAHOBIECHUHM BOJOPOAOM OJIEMHOBOM
KHUCJIOTHI? 3alUIIUTE COOTBETCTBYIONIYIO PEAKIIHIO.

3. UeM oTiMyaroTcs TBEpbIE KHUPHI OT KuAKNX? M300pa3ure cTpyKTypHbIe (hOPMYIIBI HEKOTOPBIX
BaXHEHIINX KapOOHOBBIX KHCIIOT, KOTOPBIE BXOJISAT B COCTAB PACTUTENIBHBIX Macel.

4. Hanummre CTPYKTYpHYIO (OpMyNy CIOXHOTO 3¢upa, 00pa30BaHHOTO TJIMIEPUHOM C
MMaJJbMATHHOBOM, CTEAPUHOBON U MACISTHON KUCIOTAMH.

Kpurepun ouenku: cmotpets B pazzgeine 3.1 ®OC

JlaGopaTopHnas paGora Ne 10
Tema: PemieHue 3xcnnepuMeHTAJBHBIX 32/1a4 110 PACIIO3HABAHUIO OPTAaHUYECKHUX BellecTB
Heasb: QopMupoBaHHWE HABBIKOB paclO3HABaHMUs OPraHUYECKHX BEIIECTB C IOMOILBIO
XapaKTepHBIX (KaYeCTBEHHBIX) peaKIMii, 3aKpeIuieHne YMEHUH 110 COCTABIIEHUIO YpaBHEHUI peakiuil Ha
CBOMCTBA U NOJyYEHHUE BEIIECTB, PELIEHUIO SKCIIEPUMEHTAJIBHBIX 3a/1a4.
3a/iaHus BBIMOJIHSIOTCS B )KypHaJe /sl J1abOpaTOPHBIX M MPAKTUYECKUX padoT:
1. IIpoBeneHue OIBITOB:

- OKCIICPUMCHTAJILHOC OITPCACIICHHUEC BCIICCTB
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- OKCIIEPUMEHTAJILHOE ONpEeTICHHE BEIIEeCTB — KAPOOHOBBIX KUCIIOT

- KaUeCTBEHHBIE peakuu Ha (PYHKINOHAIBHYIO TPYIIITY

2. 3amucarb Bce HEOOXOMMBIC YPaBHEHHSI XUMHUUECKUX PEAKIIMNA B M3yYCHHBIX SKCIIEPUMEHTAX.
3. OnucaTh HAOMIOACHUS U CAETATh BHIBOBI O MIPOJICIaHHON paboTe.

4.0TBeTHTH Ha KOHTPOJILHBIE BOIIPOCHI M MOATOTOBUTHCS K 3aIIUTE Ta00paTOPHOI paboTHI.
Cooepoicanue 3a0anuii: cmompume mMemoouyecKue YKa3anus no 1abopamopusim paboman.

KoHTposbHbIE BOPOCHI.

1. Kakue peakunu Ha3pIBatOTCS Kau€CTBEHHBIMU?

2. Uto Ha3biBaeTCs GYHKIIMOHATBHOMN TPYyIIoi?

3. Kakue QpyHKIIMOHAIBHBIE TPYIIBI Y CIIUPTOB, abJACTHI0B, KUCIOT?
Kputepuu onenku: cmotpets B pazaene 3.1 ®OC

CamocrosiTesibHast padora Nel3
[TucbmeHHas paboTa 1mo Teme «Mplia, KaK COJIA BBICIIHX KapOOHOBBIX KHCJIOT.
Kputepuu o1ieHKH BBITTOJIHEHHUS] CAMOCTOATENbHON pabOThI: cCMOTPETh B pazzeine 3.1 ®OC

Temad.8. Cnoscuovie 3¢hupel u sncupot
Tunosble 3a1aHus JJI51 YCTHOTO ONPOCa
1. KakoBo cucremaTuieckoe HazBaHue ¢upa, umeromiero Gopmyny CH3;COOC3Hy
2. B uém oTimume )KuIKUX ¥ TBEPABIX )KUPOB. UTO Takoe THAPOTCHU3AIIHS Kupa?

3. Hanmmmmre cTpykTypHYIO (hOpMYITy CIOKHOTO 3(upa, 00pa30BaHHOTO IIIULIEPUHOM C
MaJTbMUTHUHOBOM, CTEapUHOBOM U MACIISTHOW KUCIIOTaMHU.

JlabopaTopnasi paGora Ne 8
Tema: U3yyeHue cBoiicTB KAPOOHOBBIX KUCJIOT U UX MPOU3BOIHBIX.

Heab: Ha MPaKTUYECKUX MPUMEpPax 3aKPENUTh 3HAHUS O CTPOCHUU W CBOMCTBaX KapOOHOBBIX
KHCIIOT, BBICIIUX KapOOHOBBIX KHUCIIOT. DKCHEPUMEHTAIBHO 3aKPEMUTh MOHATHS O KUPAaX KaK CIONKHBIX
a¢upax

3a/1aHus BBITIOTHSIOTCS B )KypHaJe NS Ta0OpaTOPHBIX M MPAKTUYECKUX paboT:

1. IlpoBeneHue ONbITOB:

- MOJIy4€HHE YKCYCHOM KUCIIOTHI

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTHI C HEKOTOPBIMH METaIaMU

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTHI C OCHOBAHUSIMH

- B3aUMO/ICHCTBUE YKCYCHOM KUCIIOTBI CO CTUPTAMU

- OKHCJICHHE MYPaBbHUHON KUCIOTHI OKCUIIOM cepedpa

- OKCIIEPUMEHTAITLHOE OTPE/ICIICHHUE BEIICCTB

2. 3anmcarh Bce HEOOXOUMbIC YPAaBHEHUSI XUMUUECKUX PEaKIUi B M3YYEHHBIX SKCIIEPHUMEHTAX.

3. Onmcarp HAOMIOICHUS U CIENTAaTh BBIBOJIBI O TIPOJICTIaHHOM padoTe.

4.0TBEeTUTH HA KOHTPOIILHBIE BOMPOCHI U TOJITOTOBUTHCS K 3alIUTE J1a00paTOpHOI pabOTHI.

Cooepoicanue 3a0anuii: cmompume MemoouyecKue YKa3anus no 1abopamopusvim paboman.

KoHnTpoJibHBIE BOIPOCHI.

1.Hanummre cTpykTypHBbIEe (OpPMYIBI CIEAYIOUIMX KapOOHOBBIX KHUCIOT: a) 2-MeTWI0yTaHOBas
KHCII0Ta, 0) 2,2 NTUMETUINPONaHoBas KUCIOTA.

2. Kakoe opraHnyeckoe COEAMHEHME IMOIYYUTCS MPU BOCCTAHOBIECHHHM BOJOPOAOM OJIEMHOBOM
KHUCJIOTBI? 3aHUIINTE COOTBETCTBYIONIIYIO PEAKIIUIO.

3. UeM oTiMyaroTcs TBEp/AbIE XKHUPHI OT KuAKUX? M300pasure cTpyKTypHbIe (POPMYIIBI HEKOTOPBIX
BaXHEHIINX KapOOHOBBIX KHCIIOT, KOTOPBIE BXOJIST B COCTAB PACTUTENBHBIX Macel.

4. Hamummre CTPYKTYpHYIO (OpMyNy CIOXHOTO 3¢upa, 00pa30BaHHOTO TNIMIEPUHOM C
MMaJJbMATHHOBOM, CTEAPUHOBON M MACJISTHOM KUCIOTaMH.
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Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

JlaGopaTopnas pa6ora Ne 10

Tema: PemeHue 3kcnepuMeHTATbHBIX 32/1a4 M0 PACTIO3HABAHMIO OPraHUYECKHX BellecTB

Heasb: QopMupoBaHHWE HABBHIKOB pACIO3HABAaHHMS OPraHUYECKHX BEIIECTB C IOMOILBIO
XapaKTePHBIX (KaYeCTBEHHBIX) PEAKIIMA, 3aKpEIUICHUE YMEHUI 10 COCTABICHUIO YPaBHCHUN pEakIfii Ha
CBOWCTBA U MOJYYECHUE BEIIECTB, PEIICHUIO SKCIIEPUMEHTAIBHBIX 3a/1au.

3aaHust BBIMOHSAIOTCS B )KypHAJIe UTsl 1a00paTOPHBIX U MPAKTHYECKUX PadoT:

1. IlpoBeneHue ONbITOB:

- DKCIICPUMEHTAIBHOE ONPEICTICHHE BEIIECCTB

- OKCIIEPUMEHTAJIBLHOE ONPECTICHHE BEIIEeCTB — KAPOOHOBBIX KUCIIOT

- KAYECTBEHHBIC PEaKIMU Ha (YHKIMOHAIBHYIO TPYIIITY

2. 3amucarb Bce HEOOXOMMBIC YPaBHEHHSI XUMHUECKUX PEAKIIMNA B M3yYCHHBIX SKCIIEPUMEHTAX.

3. Onmcath HAOIOICHHSI U CIIENIaTh BBIBOJIBI O MPOJICIAaHHON padoTe.

4.0TBeTHTH HAa KOHTPOJILHBIE BOIIPOCHI ¥ MOATOTOBUTHCS K 3aIIUTE Ta00paTOPHOI paboTHI.

Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KoHTpobHbIEe BOPOCHI.

1. Kakue peakunu Ha3bIBatOTCS Ka4€CTBEHHBIMH?

2. Yro Ha3zpiBaeTcsl (YHKIIMOHATBLHOM IPYIION?

3. Kakue QyHKIIMOHAIBHBIE TPYIIIBI Y CIUPTOB, JIBJIETU/IOB, KUCIOT?
Kpurepuu onenku: cmotpets B pazaene 3.1 ®OC

CamocrositesibHas padora Nel3
[Tucemennas pabota o TeMe «Mpblia, KaK COJM BBICIINX KapOOHOBBIX KHCIIOT.
Kputepun o1ieHKH BBIIIOJIHEHUS CAMOCTOSTENIbHON paboThl: cMOTpeTh B pasnene 3.1 ®OC

Tema 3.9. Yzneeoowt
TunosBblie 3agaHusi AJIs YCTHOTO OMpoca
1. JlaiiTe XapaKTepUCTUKY OCHOBHBIM KJIaCCaM YTJIEBOJIOB.
2. B 4ém cx0/1cTBO M pa3nuyuue B CTPOSHUH KpaxMalia U eJTI0I03bI?

3. ITouemy rir0K03a Ha3bIBa€TCA aIbAECTUAOCIUPTOM?

JladopaTopuasi padota Ne 9
Tema: CBoiicTBa yriieBoaoB.

Heab: Ha MPAKTUYECKUX MPUMEPAX 3aKPEIHUTh 3HAHUS O CTPOCHWU M CBOWMCTBAX YIJICBOJOB HA
npuMepe TIIOKO3bl M KpaxMmana. [IpuBHUTh 3HAHHS O 3HAUEHHWM YTIIEBOJOB JUIS JKU3HEAEATEILHOCTH
Opranu3Ma, yMeTh ONPEACIISTh TIIIOK03Y, PPYKTO3Y U KpaxMall B PACTHTEIBHBIX MPOIYKTaX Ka4eCTBEHHBIMH
peaKIMsIMH.

3a/1aHus BRITIOTHSIOTCS B )KYPHAJIE JIIS JTAOOPATOPHBIX M MPAKTHICCKUX PadoT:

1. IlpoBeneHue OMBITOB:

- B3aUMOJICHCTBHE TIIFOKO3bI ¢ rHapokcuoM meau Cu(OH),

- peakius «cepedpsHOTo 3epKaia»

- 00yrnuBaHue caxaposbl

- TUAPOIIN3 Caxapo3bl

- IPUTOTOBJICHUE KPaXMaIBHOTO KJIeiicTepa

- KQUeCTBEHHAs peaKIlys Ha Kpaxmall

- OKHUCIICHHE TEJITIOJIO3BI

2. 3anmcath Bce HEOOXOUMbIC YPAaBHEHUSI XUMHUECKUX PEaKIMid B U3YYCHHBIX SKCIIEPUMEHTAX.

3. Onmcarp HAOMIOICHUSI U CZIeaTh BBIBOJIBI O MPOJIETIaHHOMN padoTe.

4.0TBEeTUTh HA KOHTPOJILHBIE BOMPOCHI U TOJITOTOBUTHCS K 3alIUTE 1a00paTOpHOIl pabOTHI.

Cooepoicanue 3a0anuii: cmompume MemoouyecKue yYKa3anus no 1abopamopusim paboman.
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KoHTpoabHbIE BOIPOCHI.

1.Kakue BemecTBa OTHOCSITCS K yIJIEBOJaM, U TOYEMY UM OBLJIO JaHO TaKOE Ha3BaHUE?

2. Yrto Takoe MOHOCaxapa, qucaxapa, noiaucaxapa? B uém ux orauuue apyr ot apyra?

3.Yka3arh kakue (QyHKIIMOHATBHBIC TPYIIIBI HIMEET TIII0K03a, U KAaKUEe CBOWCTBA MPOSBIISET?

4. Kakue XuMUYeCKHe CBOICTBa JUIS TJIFOKO3bl W TJIMIIEPUHA SIBISIOTCS OOLIMMHU, U YE€M ITH
BEILIECTBA OTJIMYAIOTCS APYT OT Apyra? Hanummre ypaBHEHUs COOTBETCTBYIOIIUX PEAKITUI.

5. CocTaBUTh ypaBHEHHUS peakUWi MPU IMOMOIIU, KOTOPBIX Caxapo3y MOKHO IMpPEBpPATUTh B
3TaHO.

Kputepuu onenku: cmotpets B pazaene 3.1 ®OC

Jladoparopnasi padora Ne 10

Tema: Pemienne 3kcnepuMeHTAJIBHBIX 32/1a4 110 PACIIO3HABAHUIO OPTaHUYEeCKHUX BellecTB

Heab: QopMupoBaHHE HABBIKOB paclO3HaBaHMs OPraHUYECKMX BEILECTB C IOMOILBIO
XapaKTepHBIX (KaYECTBEHHBIX) PEAKIIMM, 3aKpEIUIEHHE YMEHUH 110 COCTABJIEHUIO YpaBHEHUN peakuuil Ha
CBOWCTBA U MOJYYECHUE BEILECTB, PELIICHUIO SKCIIEPUMEHTAIbHbIX 3a/1au.

3a/iaHus BBIIOJIHAIOTCS B )KypHaJe [ JIAOOpAaTOPHBIX U NMPAKTUYECKUX paldoT:

1. IIpoBeneHue OIBITOB:

- OKCIIEPUMEHTAIILHOE OIIPEIEIICHUE BELIECTB

- SKCHEPUMEHTAJIBHOE ONPEIeICHUE BEIIeCTB — KAPOOHOBBIX KUCIIOT

- KAYeCTBEHHBIC PeaKIMU Ha (YHKIMOHATIBHYIO TPYIITY

2. 3anucarb Bce HEOOXOJMMBbIC YPAaBHEHHSI XUMUUYECKUX PEAKLUI B U3YUEHHBIX SKCIIEPUMEHTAX.

3. OnucaTb HaONIOACHUS U CAETIATh BBIBOBI O MIPOJIETaHHON paboTe.

4.0TBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI U MOATOTOBUTHCS K 3aIIUTE Ja0OpaTOPHOI paboThI.

Cooepotcanue 3a0anuii; cmompume Memoouyeckue YKa3aHus no 1abopamopusvim paboman.

KouTtpoJibHbIe BONPOCHI.

1. Kakue peakunu Ha3bIBatOTCS Kau€CTBEHHBIMU?

2. Yro Ha3pIBaeTcs QYHKIMOHAIBHOU rpyHnon?

3. Kakue pyHKIIMOHANBHBIE TPYIIIBI Y CIUPTOB, aIbACTHAO0B, KUCIOT?
Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

CamocrosiTesibHas padora Nel4
CocraBieHue KOHCIIEeKTa 1o TeMe «bronorudeckas posb yrieBoa0BY.
Kputepuu o1ieHKH BBITTOJHEHUS] CAMOCTOATEILHON pabOThI: CMOTPETH B pazzeine 3.1 ®OC

Tema 4.10. A30mcoodepsricaugue opzanuuecKue cOeOUHeHUs.
Tunosblie 3aaHust VI YCTHOT'O O1Ipoca

1. Kakue opranndeckue coeIMHEHNs Ha3bIBAIOTCSA HUTPO coequHeHussMu? [IpuBeaure npumepsl.
Kakue opranndeckue coefMHEHMsI Ha3blBatoTCa aMmuHamu? IIpuBenure npumepsl.

2. Harmmmre cTpyKTypHBIE (OPMYITBI IEPBUYHOTO U BTOPUYHOTO aMHHA.

3. Ha3oBuTE CUMIITOMBI OTPABJICHUS! AHUJIMHOM. Y Ka)KUTE MEPBYIO MOMOIIb IPY OTPABICHUU
AHWJINHOM.

4. Kakue cBoiicTBa Hanbosee XapakTepHbl A1 aMUHOB?

5. Kakue pyHKIMOHAIbHBIE TPYIIIBI COJIEpKaTCs B aMUHOKHCIIOTax? B uém Guosnornyeckas poiib
aMUHOKHCIIOT?

Jladoparopnasi padora Nell

Tema: Xumuueckue cBoiicTBa annauHa. [{BeTHbIe peaknuu Ha 0eJIKH.

Heap 3aHATHS: MO3HAKOMHUTHCS C OCHOBHBIMH XHMHYECKHMMH CBOMCTBAMHU a30TCOJEPIKaIINX
OpraHUYecKUX coeuHeHni. KauecTBeHHBIMU peakLUusIMH, UCIOTIb3yEeMBbIMU JIJIs1 OOHAPYKEHHUs OEIIKOB.

3a/iaHus BBIMOJIHSIOTCS B )KypHaJe /ISl JJaOOpaTOPHBIX U NMPAKTUYECKUX paldoT:

1.IIpoBeneHue ONBITOB:
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- coricTBa anuanHa CgHs NH,

- IOJIy4€HHE aHWJINHA

- B3aUMO/ICHCTBUE aHIIIMHA C OPOMHO BOJIOM

- TOpEHUE aHUITUHA

- CBOMCTBO OENTKOB

- BzauMoencreue 0eiaxoB ¢ HNO3

- OMyperoBas peaKius

2. 3anucarh Bce HEOOXOUMbIEC YPAaBHEHUSI XMMUUECKUX PEaKIUN B M3YYEHHBIX SKCIIEPUMEHTAX.
3. OnucaTh HAOIOACHUS U C/IETIaTh BBIBOBI O MIPOJICIIAHHON padoTe.

4.0TBEeTUTh HA KOHTPOJIbHBIE BOIIPOCHI U MOJTOTOBUTHCS K 3alIUTe J1a00paTOpHOil pabOTHI.
Cooepoicanue 3a0anuii: cmompume MemooudecKue yKazanus no iabopamopHuim pabomam.

KoHTpo/bHbIE BONIPOCHI.

1. Kakue ¢pyHKIMOHANbHBIE IPYIIIBI COAEPHKATCA B aMUHOKHUCIIOTAX?

2. Yto Takoe 3aMEHUMBbIE U HE3aMEHUMbIE aMHUHOKHUCIIOTHI?

3. IlpuBenure mnpumep apomaruyeckoro amuHa. Kakue XuMHYecKHe CBOICTBAa JUIsl HEro
XapaKkTepHbI?

4. HanumuTe ypaBHEHUE PEAKLIUU ITOJIyUYEHHs TPUIIENITH .

Kputepuu ouenku: cmotpers B pazzeine 3.1 ®OC

CamocrosiTesibHas padora NelS
CocraBrneHue KOHCIIEKTa 1o TeMe «buonornueckas pojb 1 OMOCUHTE3 OEIKOBY.
Kputepuu o1ieHKH BBITTOJIHEHHUS! CAMOCTOATENLHON pabOThI: cCMOTPETh B pazzeie 3.1 ®OC

Tema 4.11. lHonumeper.
Tunosble 3a1aHus JAJI51 YCTHOTO ONPOCa
1. VkaxuTte Kakue OCHOBHBIC XUMUYCCKUE PEAKIIUH JISKAT B OCHOBE CHHTE3a ITOJIMMEPOB.
2. [IpuBeauTe mpuUMepsl peakiuii MOJTMMEPU3alUY U TIOTUKOHICHCAIUH.
3. [IpuBeuTe IPUMEPHI TPUPOTHBIX BHICOKOMOJICKYIISIPHBIX COSTMHEHUN PACTUTEIIHBHOTO U
KUBOTHOTO TIPOUCXOKICHUS

CamocrosiTesibHas padora Nel6
CocraBieHre KOHCIIEKTa 110 TeMe «3HaueHHe U IPUMEHEHHUH MTOJIMMEPOB B OBITY».
Kpurtepru olieHKH BBINOJIHEHHS CaMOCTOATENbHOM paboThl: cMoTpeTh B pazaeine 3.1 POC

Tema 4.12. Xumusa u sncusne.
Tunosble 3aaHus 11 YCTHOTO 01Ipoca

1. Kakue xumMHuyecKHe BEIIECTBA U JUIs YEro Mbl UCIIONIb3YyeM JloMa?

2. B cocraB naka Uit HOTTe BXOJUT CMECh PACTBOPHUTEIIEH, Yalle BCETo ATHIIAIeTaT,
OyTunaneraT, n3onponuiaoBbiii cnupt. CoctaBbTe opMyIIbl 3TUX BemecTB. K kakoMy Kitaccy BeIiecTB
OHM OTHOCATCA? JlaiiTe UM Ipyrye Ha3BaHUs.

3. B cocTaBe MHOTHX CPEJCTB Uil yMBIBaHUSI UMeeTCs 2- OpoM- 2- HUTponponasauoi-1,3.
CocraBbTe ero GpopMyity.

CamocrositesibHas padora Nel7

[ToaroToBka K ydyacTrio B MUHH-KOH(pEpeHIH Ha TeMy «OpraHudeckast XUMHUs — APYT HITH
Bpar?»

Kpurtepuu omieHKH BBITTOJIHEHHS CAMOCTOATEILHON pabOThI: cMOTpPETh B pazzaeine 3.1 ®OC
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4. KoHTPOJIbHO-0LICHOYHBIe MaTepPHAaJIbI 1JIsl IPOMEKYTOYHOM aTTecTANMHU N0 y4eOHOH
AUCHHUILINHE

[IpenMeToM OLIGHKH SIBISAIOTCS YMEHHUS W 3HaHUS. KOHTpOIb M OLEHKA OCYLIECTBIISIOTCS C
HCIOJIb30BAHUEM CIEIYIOIUX (POPM M METOJIOB:

KoHTponb © oOLlEHKa pe3yslbTaTOB OCBOCHHMS Y4eOHOM JIUCHUIUIMHBI  OCYHIECTBIISETCS
IIPENoJaBaTesIeM B IIPOLECCE IPOBEACHUS ayIUTOPHBIX 3aHATHI. TeKylui KOHTPOJb OCYLIECTBIIAETCS B
(dopme: ycTHOTO OIpoca, MONYYSCHHBIX O0YYaAIOIIMMCS, B TIpoliecce paboThl HA 3aHATHUSX, TTOJIOKHUTEIBHBIX
OLICHOK, 3alllUThl BCEX MPAKTUYECKUX M JIAOOPATOPHBIX PabOT Ha MOJOKHUTEIbHYIO OLICHKY, BBIIOJIHEHUS
BHEAYJAUTOPHOW CaMOCTOSTENbHONM paboThl. [IpoMexxyTounas arrectanmusi HpoBOAUTCS B (opme
mudepeHIMPOBaHHOTO 3a4eTa B TECTOBOM (hopMme.

Ilepeyennb BONPOCOB /11 NOATOTOBKH K 1M (¢ epeHIIHPOBAHHOMY 3a4eTy
1.Ileppoanyeckuii 3akoH W nepuoaudeckas cucrema snemeHToB [[.M. MenneneeBa B cBete
YUE€HHUS O CTPOEHUHU aTOMa.

2.CoBpeMEHHBIE TPEACTABICHUS O CTPOCHHUU aTOMHBIX OpOMTaIed XMMUYECKHX 3JIEMEHTOB.
OneKTpoHHBIE (OPMYITBI B TpaUIeCKre CXEMBbI CTPOCHUS SJICKTPOHHBIX CIIOEB ATOMOB.

3.CocraB aToMHBIX sep. M3oTomnel. [IoHsATHE XMMHYECKOTO 3JIEMEHTA.

4.MI3MeHeHHe cocTaBa, CTPOCHHUS M CBOWCTB IPOCTBIX BEUIECTB-HEMETAJUIOB, 00pa30BaHHBIX
3JIEMEHTaMU: a) OJJHOTO Iiepuoja; 0) oAHOoM rpymmsl nepuoandeckoit cucremsl J[. 1. Menneneena.

5.KoBanenrtHas cBs3b. Buabl KOBaleHTHOM CBSI3U.

7.MoHHas cBsI3b, ee oOpazoBaHue. CTENeHb OKUCICHNS U BAJICHTHOCTD 3JIEMEHTOB.

8.0nexrponuTHueckas qucconuanus. Ctenens aucconuanui. CHIbHBIC YJIEKTPOJINTHL.

9.Peakiiuy HOHHOTO 0OMEHa B BOJHBIX PAacTBOpax, YCJIOBHs UX HEOOPATUMOCTH.

10.T'maposn3 coei.

11. O6uas xapakTepuCTUKa METAJIOB IVIABHBIX HMOATPYII NEPUOAUYECKON CHCTEMbl XMMUYECKUX
anemeHnToB .M. MenaeneeBa, cTpoeHHne UX aTOMOB. MeTaiindeckast CBA3b.

12.0xucnurenbHO-BOCCTaHOBUTEIbHbBIE CBOMCTBA U CTEIICHU OKHCICHHUSI XUMUYECKUX 3JIEMEHTOB.

13. OcHOBHBIE TOJOXKEHHS TEOPHH XHMHUYecKoro crpoeHusi A.M. ByriepoBa. Xumudeckoe
CTPOEHME KaK MOPAIOK COEIMHEHNS U B3aUMHOT'O BIIMSIHUS aTOMOB B MOJIEKYJIaX.

14. N3oMepust OpraHn4ecKuX COeIMHEHUH, €€ BUIBL.

15. IlpenenbHble YraeBoAOpOabl, o0mas GopMmyna cocTaBa, 3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHE.

16. HenpenenbHble yriieBoIOpOJbl psijaa dTHIEHa, oOuias (opMmylia cocTaBa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE, SP2-THOpHUAN3alUs AIEKTPOHHBIX 00JIakoB aToMa yriaepoaa. Mzomepust.

17. AueruneH — NpeACTaBUTENb YIJIEBOJAOPOJOB C TPOHHOM CBSI3pI0 B MOJIEKYNE, Sp-
ruOpuan3aIys 3JeKTPOHHBIX 00JIaKOB aToMa yriaepoja.

18.Apomaruueckue yriesogopoabl. CTpykrypHas Gopmyna Oenzona (o Kekyse). DnekrpoHHoe
CTPOEHHE MOJIEKYJIBI, [IOJyTOPHAs CBA3b.

19.T'omonoruueckuil psa MpeaesbHbIX OJHOATOMHBIX CIIUPTOB. DTUJICHITIMKOIb M MNIMLIEPUH Kak
MIPEICTaBUTEIN MHOTOATOMHBIX cIUpTOB. dDeHou, ctpoeHue, pu3nyeckne 1 XMuMUYECKUe CBONCTBA.

20. Anbpnerunpl, TOMOJIOTUYECKMH psJl, CTpoeHHe, (yHKIMOHaIbHas rpymnna. XHUMHYECKHe
cBOicTBa anbaeruaoB. [lomyuenue, npuMeHeHNE MyPaBbUHOTO U YKCYCHOTO aJIbJIETU/I0B.

21.T'oMonoruueckuit psij| MpeesbHbIX OJJHOOCHOBHBIX KUCIIOT.

22.I'moKo3a  — BaXHEWIIMM MpencTaBUTENb MOHOCAXapUAOB, CTpOEHHE, (GUINYECKUE H
XMMHUYECKHUE CBOICTBA, IPUMEHEHHUE.

23.AMUHOKHCIIOTBI, CTPOCHHUE, W30MepHsi, (H3MUECKHE CBOMCTBA, OCOOCHHOCTH XHMHYECKHX
cBoiicTB. buonornyeckoe 3HaueHue anbda'"aMUHOKHUCIIOT.

24.B3anMOCBs3b MKy KITACCAMH OPraHUIECKUX COCTUHEHUH.
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| 1. TACTIOPT

Ha3nayenue:

@®OC npennHazHaueH Iyl KOHTPOJISL M OIECHKU PE3yJIbTATOB OCBOCHHS y4eOHOW IUCHIUIUIMHBI
OY/.11 Xumusa no cnenuanbHOCTSIM (6azoBast nmoaroroska) 08.02.10 CtpoutenscTBO KeIe3HBIX 10POT,
IyTh U IIYTEBOE XO3IHCTBO CIEAYIOMNMHI YMEHUSIMH, 3HAHUSIMU:

HpeI[MeTOM OLICHKHU ABJIAIOTCA YMCHUA U 3HAHUA.

KoHTposs 1 omeHKa pe3ynbTaTOB OCBOCHHS JUCLUILIMHBI OCYIIECTBIISIETCS MPENOIaBaTesieM B
mporiecce MPOBEIACHUSA AayAUTOPHBIX 3aHATHH, NPAKTUYECKUX U JAa0OpaTOpHBIX paboOT, a Takxke
BBITTOJTHEHUS 00YYAIOIMMHUCS BHEAYJUTOPHBIX CAMOCTOSATENBHBIX PaboT.

I1. SBAJAHUME JUTA OBYUAIOIINXCA

Bapmuanr 1
HNucTpykuus 11 00y4ammxcst
BaumaTensHO npounTaite 3agaHue.
Bpewms Beimonnenus 3aaanusg — _90 MuUHYT
Yacrs A

Ora yacth coctouT u3 15 3amanuil. (A 1 — A 15). K xaxxaoMy 3aianuto JaHbl 3 BapuaHTa OTBETOB, U3
KOTOPBIX TOJbKO O/MH BepHbIA. Ka)kj0e mpaBUIIbHO BBIIOJIHEHHOE 3aJjaHue YacTh A oleHuBaercs B 1
Oa.

A 1. DaexkTponHasi popmy.ia 1s° 25° 2p°3s” 3p’ COOTBETCTBYIOT ATOMY:

1) Li2)Na 3)K
A 2. B pe3yJbTaTe coeiMHeHHs IBYX aTOMOB Kucjaopoaa O, odpa3yercs CBsA3b:
1) Nonnas 2)Bonoponnas 3) KoBanenrtHas HenosisipHas

A 3. CteneHb okucjeHHs cepbl B coefnHennn FeSO3; paBHa:
1) +2 2)+3 3)+4
A 4. KHCI0THBIM H OCHOBHBIM OKCHIOM SIBJISIOTCS:
1) SOzl/IMqo 2) CO,u H,0O 3)Zn01/1 A|203
A 5. KuciorHble cBoiicTBa HaudoJ1ee sIPKO BbIpa:KeHbI Y BelllecTBa, GopMyJia KOTOPOro:
1)NH;3 2) H,S3)HCL
A 6. Okcuabl cepsl SO, B3auMo/1eiicTBYeT ¢ :
1)H,2)0; 3)H,0
A 7. Tuapoxcua uunkaZn(OH), MoxkeT pearupoBaThb:
1) CaSOq 2) HCL3)H,0
A 8.C kakuMm u3 BemecTB pearupyet pacreop CuSO,:
1)HCL2)NaOH 3) HNO3
A 9. 'omosioramMu siBJISIIOTCS:
l)rieHTaH ¥ MeHTaJAMEH2)3TaH U MponaH  3)3TaHOJ U ATAHATb
A 10. I'mppokcuiabHas rpynna (OH) nmeercs B MoJieKyJ1ax:
1) cnuproB  2)3¢upoB  3)xupoB
A 11. K kakomy U3 NPUBeICHHBIX THIIOB PEAKIMII MOKHO OTHECTH PeaKI U0 HOHHOr0 oOMeHa?
1) Paznoxenus 2) 3amemenue 3) Heitrpanuzarmm
A 12. DJIeKTPOJIUTOM SIBJISAITCS Ka’kK/10€ BeleCTBO B PSAAY:
1) C2H6 , H2C03 2) Ba(OH)2 ,CH3OCH3 3) KOH , H3PO4
A 13.YpaBHenue peaknuu Zn(OH), + H,SO,= ZnSO, + 2 H,O cooTBeTcTBYeT KpaTKoe MOHHOE
yYpPaBHeHHeE:
1) H'+OH =H,0 2) H3S04+Zn** = ZnSO4+H,0 3) Zn(OH), + 2H"'=Zn*" +2H,0
A 14. Kakoe u3 BeliecTB 0Ka3bIBaeT HA OPraHU3M YeJ0BeKa HapKoTHYecKoe AeiicTBue?
1) C;Hs0H2)H,CO3 3)CH,4

55



A 15. Ilpu neiicTBHM CHHPTOBOIO PacTBOPA IeJI04YH Ha 2-XJI0p-0yTaH o0pa3syercs:
1) ByranoBas kucnora  2) lluknoOyran3)byren-2

Yacts B.

[Tpu BeIONHEHUHM 3a7aHUM yacTU B, HE0OOXOAMMO BBINOIHUTE YKa3aHHbIE 3a/laHUs, JaTh Pa3BEPHYTHIN
OTBET, HaNMCaTh BCE HEOOXOIMMBIE ypaBHEHHUS pEakLMH, yKa3aTb Ha3BaHMsI IIPOJYKTOB pPEaKLMHM U
HCXOJHBIX BEILECTB.

Kaxxioe mpaBuiIbHO BBINOJHEHHOE 3a/1aHKe YacTu B ornennBaercs B 2 6aa.

B 1. OcymecrBuTe neno4ky npeppamenunii. Hamummre Bce He00OX0aMMble peaKkum.
CaC03—>CaCI2—>Ca(OH)2
B 2. OcymecTBuTe 11eNOYKY NpeBpaiennii. Hanummre Bce He00X01UMbIe peaKI[UH.
CoHsCl—>CyH5s0OH—>C,H;ONa
B 3. YUto Takoe BoaHbIi ruapoan3 coin? Hanummure ypaBHeHus peakuuu ruaposan3sa coju FeCl, B
MOJIEKYJIsIpHO# U HOHHOI (popmax. KakoBa cpeaa BogHOro pacTBopa 3Toi com?

Yacts C.

HpI/I BBIIIOJIHCHHH 3aJaHU JacTH C, HGO6XOI[I/IMO B YPaBHCHUAX OKHCIIMTEIIbHO-BOCCTAHOBUTEILHOM
peaKI_II/Iﬁ HO,Z[O6paTB KOB(I)(i)I/II_[I/ICHTBI MCTOJAOM 3JICKTPOHHOI'O 6aﬂcha, yYKa3aTb OKHUCIUTCIIb U
BOCCTaAaHOBHUTCIIb.

Ka;moe IIpaBUJIbHO BBIIIOJHCHHOC 3a/1aHNUC YaCTU C OLICHUBACTCs B 10 6amnos.

C 1. PaccraBbre KO3(p(PUUMEHTHI B YPAaBHEHMH OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON Ppeakuuu
MeTO0J0M 3JIeKTPOHHOr0 fajiaHCca. YKaKNTe OKHCJINTEIb U BOCCTAHOBUTEIb.
Cu+HNO3=Cu(NO3),+NO+H,0
C 2. PaccraBbTe KO3(p(pUUMEHTHI B YpPaBHEHMH OKHCJIUTEIbLHO-BOCCTAHOBUTEILHON Ppeakuuu
MEeTO0/0M JIeKTPOHHOI0 fajiaHCca. YKaKNUTe OKUCINTEIb H BOCCTAHOBUTEb.
P +0,=P,0s

I1l. TTAKET ITPEIIOAABATEJIA

[T a. YCJIOBUA

I'pynna cpaér nuddepeHIpoBaHHBIA 3a4€T B TOJHOM COCTaBe, JEJICHUS Ha IMOATPYNIBI HE
MIPOUCXOIUT.

KonnyecTBo BapraHTOB 3a1aHus TSl cAaomuX AuddepeHunpoBaHHbIN 3a4€T— 5 BAPHAHTOB.

Bpewms BeinonHenus 3aganus — 90 MUHYT.

OoopynoBanme: Ilepuoguueckas cucTeMa XMMHUYECKMX 3JEMEHTOB, TaOJIMIa pacTBOPUMOCTH,
ANEKTPOXUMUYECKUH PsIJT HAPSYKEHUST METAJLIOB.

JTAJIOHBI OTBETOB
Kurou k orBeram nist Bapuanrta Nel
Yacrs A
Ne Al A2 A3 A4 A5 A6 A7 A8 A9 AlI0 All Al2 AI3 Al4 AlS
2 3 3 1 3 3 2 2 2 1 3 3 3 1 3

Yacrs B
B 1. 1) CaCO3 + HCI = CaCl; + H,0 + CO;
2) CaCl,+2NaOH= Ca(OH), + 2NaCl
B 2. 1) C,HsCl + HOH = C;Hs0H
2) CszOH + Na = C2H5ONa + H>
B 3. l-ascrynennFeCl, + HOH =>Fe(OH)CI + HCI
Fe," + 2CI'+ H + OH =>Fe(OH)" + 2CI'+ H”
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2-asicrynenbFe(OH)CI + HOH =>Fe(OH), + HCI
Fe(OH)" + CI' + H" + OH =>Fe(OH), + H" + CI

Yacts C
C1 3Cu+8HNO3=3Cu(NO3),+2NO+4H,0
Cu’-2e=cCu*? BOCCTAHOBUTEIb, OKHCIICHHE
N*° +3e = N2 OKHCJIUTEIh, BOCCTAaHOBJICHHUE
C 2.4 P +50,=2P,05
P 5e=P* okucnenue, BOCCTAHOBUTEND
0%+2e=07 BOCCTAaHOBJICHHE, OKHCIIUTEIIb
1116. KPUTEPUUN OLIEHKUA
Kpurtepun onieHKH pe3y/ibTaToB
OtMeTKa (OLeHKa) KonnuecTBo mpaBuibHBIX 0TBETOB B | KosndyecTBO MpaBUIbHBIX OTBETOB B
MPOIEHTaX Oamrax
5 (OTJIMYHO) 86 - 100 30-35
4 (xoportio) 76 - 85 25-29
3 (YA0OBIETBOPUTEIIHHO) 61-75 18-24
2 (HEYIOBJIETBOPUTEIILHO) 0-60 0-17
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