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1. ITacmopT KoMIJIeKTa OH/Ia OLIEHOYHBIX CPEICTB

B pesynwsrate ocBoeHust yueonou nucuuriinabl OY J1.11 Xumust oOydaromuiicss JoKeH 001a1aTh
npeaycMoTpeHHBIMH PT'OC COO u ®I'OC CIIO no cneuunanbHoctu 11.02.06 TexHudeckas dKCIUTyaTamus
TPaHCHOPTHOTO  PaAMO3JIEKTPOHHOTO oOopynoBanust (mo Buaam Tpancnoprta), 23.02.06. Texnuueckas
SKCIUTyaTalys MOABIYKHOTO COCTaBa JKEJEe3HBIX T0opor (0a30Bast MOATOTOBKA) CIEAYIONUMHI YMEHHSIMH, 3HAHUSIMHU.

Y 1. Ha3biBaTh n3y4yeHHbIE BEIIECTBA MO TPUBUATIBLHOW UM MEXKIYHAPOIHON HOMEHKJIATYpPE;

¥Y2. Onpenensitb: BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB, TUI XUMUYECKON
CBA3M B COCIMHEHMSX, 3aps] HOHA, XapakTep Cpelbl B BOJHBIX pacTBOpaXx HEOPraHUYECKUX U
OPraHUYECKUX COCJAMHEHHUH, OKHUCIHUTENIb MU BOCCTAHOBUTEIb, MPUHAJJICKHOCTh BEIIECTB K Pa3HBIM
KJIacCaM HEOPraHMYECKUX M OPTaHUYECKUX COCAUHEHUM;

¥3. XapakrepuszoBaTh: 3JIEMEHTHl MajbIX IEPUOJOB MO HX MOJIokeHUIo B [lepuonuueckoi
cucreme [[.M.MenneneeBa; o0imue XMMHUYECKHE CBOMCTBA METAJJIOB, HEMETANIOB, HEOPTaHUYECKUX U
OpraHWYEeCKUX COCIUHEHMM; CTPOCHHE M XHUMHUUYECKHE CBOMCTBA H3YYEHHBIX HEOPraHUYECKUX U
OpPraHUYECKUX COCIUHEHHUI;

Y4. OObBACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HUX COCTaBa W CTPOEHMS, IPHUPOAY
XUMHUYECKON CBSI3U (MOHHOW M KOBAJICEHTHOW, METaJUIMYECKON W BOJOPOAHON), 3aBUCUMOCTH CKOPOCTH
XUMHYECKOHN PeaKIMy U TIOJI0KEHNUE XUMUYIECKOTO PABHOBECHS OT Pa3IMIHBIX (JaKTOPOB;

V5. BBINOAHAT XUMUYECKUH IKCIIEPUMEHT IO PaCllO3HABAHUIO BXKHEUIINX HEOPTraHMYECKUX U
OpPraHUYECKUX BEIIECTB;

Y6. IIpoBoauTh: CaMOCTOSITENBbHBIA IMOUCK XUMHUYECKOW HWHGOpMAIUU C HCIOIb30BaHHEM
Pa3IMYHBIX HUCTOYHUKOB - (HAYyYHO-TIOMYJISIPHBIX HW3/IaHUM, KOMIBIOTEPHBIX 0a3 JIaHHBIX, PECypCOB
WuTepHera); MCHOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHU JUIsi OOpabOTKH M Iepelaydl XUMUYECKOM
uHpopMauy 1 €€ IPeACTaBICHUS B pa3IHIHBIX (hopMmax;

31. Baxneillmne XMMHYECKHE MOHSTHUS: BELIECTBO, XMMHUYECKUH 3IIEMEHT, aToOM, MOJIEKYJa,
OTHOCUTEIIbHBIE aTOMHBIE M MOJIEKYJISIPHBIE MAaCChl, MOH, aJUIOTPOIHUS, WU30TOMbI, XUMHUYECKAsl CBS3b,
ANEKTPOOTPHUIIATETILHOCTD, BAICHTHOCTh, CTENICHb OKUCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBINH 00bEM
ra3000pa3HBIX BEIIECTB, PACTBOPHI, DJEKTPOJUT U HEIJEKTPOJIUT, IICKTPOIUTHUUECKAS TUCCOIUAINSA,
OKHUCIIUTEIh U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBIIEHUE, TEIJIOBOU 3((eKT peakiuu, cKOpocTh
XUMUYECKON pEakIuu, KaTalii3, XHMHUYECKOE pPaBHOBECHE, YIJIEPOJHBIN CKeNeT, (YyHKIMOHAIbHAs
rpyInma, u30Mepus, TOMOJIOT U,

32. OcHOBHBIE 3aKOHBI XMMHH: COXPAHEHHUSI MACChl BEIECTB, MOCTOSTHCTBA COCTaBa BEIIECTB,
[Tepuonnueckuii 3akon I.M.Menneneena;

33. OCHOBHBIE TEOPUH XUMHUU: XUMHUYECKOHN CBSI3U, DJICKTPOIUTHUECCKON JUCCOIHAIINH, CTPOCHHS
OpraHUYECKUX U HEOPraHUYECKUX COECTUHEHU;

34. Baxueiilye BeliecTBa M MaTepHabl: BaXXHEWIINE METAJIBI U CIUIaBBI; CEpHasi, COJISHAs,
a30THAsl U YKCYCHAs KUCJIOTHI; OJIarOPOIHBIE Ta3bl, BOJOPO/I, KHCIOPO/, TAIOT€HBI, IIETIOUYHbIE METAIIIBL;
OCHOBHBI€, KHCJIOTHbIE U aM(OTEPHBIC OKCHIBI U THAPOKCHIBI, MIETOYH, YTIIIEKUCIIBIA U YrapHbBIN Ta3bl,
CEepPHHUCTBIA Ta3, aMMMAK, BOJA, MPUPOJHBIA ra3, MeTaH, 3TaH, STWJIEH, AlETWUJIEH, XJIOPUJ HaTpHs,
KapOoOHAT W TrUApoKapOOHAT HATpuA, KapOoHaT U Pocdar kanbiys, 6€H301, METAHOJI, ITAHOJ, CIIOKHbBIE
3(UpBI, KUPBI, MblIIa, MOHOCaXapUAbI(TIIOK03a), AUcaxapuibl (caxaposa), Mmolucaxapuabl (Kpaxman u
LIGJ'IJ'IIOJ'IOSEI), AHWJINH, aMHUHOKHCJIOTHI, 6€J'IKI/I, HUCKYCCTBCHHbBIC 1 CHHTCTUYCCKHUEC BOJIOKHA, KaAYUYKH, INIACTMACCHI.

dopmoit MIPOMEKYTOUHOMN aTTecTalnun o yaeOHOH JIACIATIIINHE SIBITIETCSA
auddepeHunpoBaHHbIN 324€T.



2. Pe3yabTaThl 0OCBOCHMSA Y4eOHOM M CUMIIIMHBI, IO/JIeKAIIHE POBEpPKe
2.1. B pe3ynbTare aTTecTanuy 1o y4eOHOM IUCHUIUIMHE OCYHIECTBIISIETCS KOMIUIEKCHAs POBEpKa

CHEAYIOUIMX YMEHUW U 3HAHUI:

Tabmuma 2.1

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

IMoka3aTenu olleHKHU pe3yabTaTa

®opMa U MeTO/bI
KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHust

YMmern:

Y1.Ha3biBaTh u3y4eHHbBIEC BEUIESCTBA 10
TPUBUAIBHON WM  MEXIyHapOIHOMN
HOMEHKJIaType;

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 Ba)KHef/'IHH/IM
KjaccaM HEOPraHUYECKUX
COCIMHEHU;

5) cocraBieHHUE  CTPYKTYpPHBIX

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

6) cocTaBleHHE  CTPYKTYpPHBIX
dbopmyn BOKHEUIIINX
KHCIIOPOJICOACPKAIINX
OPraHUYECKUX COCIMHCHUH;

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

OpPraHNYECKHUX COECIMHECHMUI;

8) cocraBieHMEe Ha3BaHMH Bcex
HCITOJIB3YEMBIX dbopmyn
XUMHUYECKUX  COCIMHEHUH IO
TPUBUAJIBHOM M MEXKIYHApOIHOMN
HOMEHKJIATYpE.

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




¥Y2. Onpenenarb: BaJEHTHOCTb U
CTEIIEHb  OKHMCJIEHHS  XHUMHYECKHX
9JIEMEHTOB, THII XUMHYECKOH CBI3U
BCOCJIMHEHUAX, 3aps]l HMOHA, XapakTep
Cpelbl B BOJIHBIX pacTBopax
HEOPraHUYeCKUX ©  OpPraHuYEeCKUX
COEIMHEHH, OKHCJIUTEID n
BOCCTAaHOBHTEJIb, MPUHAJICKHOCTh
BEIIECTB Kpa3HbIM Kjaccam
HEOPraHUYeCKHUX U  OPraHUYEeCKUX
COCTUHEHHI,

1) Onpenenenue coctaBa BEIIECTBA
1o ux opmynam;

2) onpeeIcHue
XUMHUYECKUX PEAKIIUIL;
3) npuMeHeHue 3aKOHA COXPaHEHUS
MacChbl BEUIECTB IMPU HAMKUCAHUU
YpaBHEHU;

4) COCTaBJICHHUE XUMHYECKHUX
yYpaBHEHUM, ypaBHUBAHUE HX;

5) omnpeneneHue BaJICHTHOCTH
CTEMEHH OKHCIICHUSI DSJEMEHTOB B
HEOPraHUYECKUX COCAMHECHUSX;

6) ompenejgeHHe BaJCHTHOCTH U
CTENEHU OKHUCJICHHUS 3JEMEHTOB B
OpPraHUYECKUX COCTUHEHUSIX;

7) pacmo3HaBaHUE OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHOTO IIPOIIECCa;

8) ompenereHue  HaAMpaBICHUS
"MBUKEHUS" JIIEKTPOHOB;

9) cocraBieHHE  DIIEKTPOHHOIO
Oajanca;

10) onpenencHue 3apsiaa NOHA,

11) omnpenencHue H30MEPOB U
TOMOJIOTOB  Pa3JIMYHBIX  KJIACCOB
OPraHUYECKUX COCTUHEHU;

12) ompeneneHne OKUCITUTEIS H
BOCCTAHOBUTEJSI B OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUSX;

13) ompeneneHue Mo XUMUYECKUM
dbopmynawm, MIPUHA/IIEKHOCTD
BEIIECTB K ONPEJCICHHOMY KJaccy
COCJIMHEHUH;

14) ompenenenne pH  cpensr
pacTBopa, B 3aBHCHUMOCTH OT THUIA
TUAPOJIN3A COJIN;

15) onpeneneHue pa3nuYHBIX BUIOB
XUMUYECKOW CBsI3U TO (QopMyie
HEOPTraHMYECKUX M OPraHUYECKUX
BEIIECTB;

16) Hanmcanue cxeM 00Opa3oBaHUs
XUMHUYECKOH CBS3M B YKa3aHHBIX
COCIMHEHUSIX.

IMPHU3HAKOB

=

VYcTHbIN onpoc.
Pesynbrarsl
BBITIOJTHEHUS U
3aIUTHI
MPAKTUYECKUX
3aHATHIA U
Ja00paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

¥3. XapakTepus3oBaTh:  DIIEMEHTHI
MaJbIX MEPUOJIOB 0 UX TMOJIOKECHHIO B
[Iepnonnueckon cucreme
J1.1.MenneneeBa; oOlIre XUMAUYECKUE
CBOWMCTBA  METAJNIOB, HEMETAJIOB,
HEOPTaHMYECKUX ¥  OPraHUYEeCKUX
COCITMHEHUH; CTPOCHUE M XHUMHUYCCKUC
CBOMCTBA M3YYEHHBIX HEOPTaHUYECKHUX
Y OPTaHWYECKUX COCTMHCHUN;

1) CocraBnenue (Hopmysl OKCHIOB,
BOJOPOAHBIX COCIMHEHMI
HEMETaJUIOB, THAPOKCHJIOB, COJICH;
2) COCTaBIIEHHE CXE€M CTpPOEHHUS
aToOMOB 2JIEMEHTOB TIEePBBIX
YETBIPEX IIEPUOIOB
[Tepuoanyueckoil CUCTEMBI;

3) onmcaHue BaKHEUIIIUX CBOMCTB U
XapaKTEePUCTHK XHUMHUYECKHX
AJIEMEHTOB MO IUIaHy, Ha OCHOBE

YcTHBIN omnpoc.
Pe3ynbrarsl
BBITIOJTHCHHS U
3aIUTHI
MPaKTUYECKHUX
3aHATHN U
ab0paTOPHBIX padoT.
PesynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMU




nojnoxkeHus B Ilepuoanueckoit

CUCTEME;
4) aHANIU3UPOBAHUEOKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX CBOWCTB

aTOMOB, HOHOB U BEIIECTB, a TAKXKE
MX CWIbl Ha OCHOBE 3HAaHHU O
CTPOCHUHM MU TEPUOANYHOCTH U TIO
nojoxkeHuro B Ilepuoanueckoit
CUCTEME;

5) cpaBHEHHME  OTHOCHUTEIIbHOU
ANEKTPOOTPULIATEIBHOCTH
AJIEMEHTOB MO0 HX TMOJIOKEHUIO B
[Tepuoauueckoit cucreme;

6) cpaBHEHHE (PU3UYCCKUX CBOHCTB
METaJVIOB U HEMETAJIOB;

7) OTHUCaHue OCHOBHBIX
XUMUYECKUX CBOMCTB METAJUIOB,
HEMETAJIJIOB U MX COCAUHCHHUIA;

8)  mocTpoeHue - CTPYKTYPHBIX
bopmyn HEOPraHUYECKUX u
OPraHUYECKUX COCTUHEHU;

9) onMcaHWe XMMHYECKUX CBOMCTB
BOKHEUIIINX KJIACCOB OPTaHUYECKUX
COEeJIMHEHUI.

CaMOCTOSITEILHON
paboThI.

Y4. O0BACHATH: 3aBUCUMOCThH CBOWCTB
BEILIECTB OT MX COCTaBa M CTPOCHMUS,
MPUPOAY XUMHUYECKON CBA3H (HMOHHOM
M KOBAJICHTHOM, METAUIMYECCKON U
BOJOPOJIHOI), 3aBHUCUMOCTh CKOPOCTH
XUMUYECKON PEAKIMU U TIOJIOKEHHUE
XHUMHUYECKOrO paBHOBeECHUS oT
pa3nu4HbIX (haKTOPOB;

1) OObscHeHHE (GU3MYECKUX H
XUMUYECKUX SIBJIGHUM C TOYKH
3peHus ATOMHO-MOJIEKYJISIPHOTO
YUEHHUS;

2) BBISIBICHHE 3aBUCUMOCTH MEXKIY
CTPOCHHEM XUMHUYECKHUX
COEIMHEHUN M MX CBOHCTBaMU ( Ha
puMepe KHUCJIOT, coJie,
OCHOBaHUM, YIJIEBOIOPOAOB,
KHCJIOPOIOCOIEPIKAIIINX "
a30TCOACpKAUIUX  OPraHUYECKUX
COeTMHEHUH);

3) cocraBieHHE CXeM 00pa3OBaHUSA
BEILIECTB C PA3JIMYHBIMU BHJIAMHU
XUMHYSCKOU CBS3H,

4)  pa3bsCHEHUE  3aBUCUMOCTH
CKOPOCTH XHMHUYECKHX PEAKIUUA OT
pa3iauYHbIX (AKTOPOB M CMEIICHUS
XUMHYECKOTO paBHOBeECHS B
3aBUCUMOCTH OT YCJIOBHUM TEUEHUS
peaKkui.

YcTHBIH ompoc.
Pe3ynbTarsl
BBITIOJTHEHUS U
3aIIUTHI
MPAKTUYECKUX
3aHATHI U
1a00paTOpHBIX PadoOT.
Pe3ynbTaTel
BBITTOJIHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITENTbHON
paloTHI.

Y5, BrmoaHATE XUMHYECKUH
SKCIEPUMEHT 10  PACHO3HABAHUIO
BaXHEHIITHX HEOPraHUYECKUX Hu
OPraHMYECKUX BEIIECTB

1) [MpoBeneHue MPOCTEHIIIETO
XHUMHUYECKOTO KCIIEPUMEHTA C
COOJTIOICHHEM TPABIIT TEXHUKH
0€30I1aCHOCTH,

2) HabmoieHue, GUKcaIus u
OIKCaHKE PE3yIbTATOB
MIPOBEIEHHOT0 YKCIIEPUMEHTA,;

YcTHBIN omnpoc.
Pe3ynbrarsl
BBITIOJTHCHHS U
3aIUTHI
MPaKTUYECKHUX
3aHATHA U
J1a00paTOPHBIX padoT.




3) ompeneneHUE  BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKHUX
MIpeBpaleHH B Pa3IUYHbIX
YCIIOBHAX " OLICHKH 170:¢
ITOCJICICTBHI;

4) OeszomacHoe oOpamieHue ¢
TOPIOYUMHU u TOKCUYHBIMU
BEILECTBAMH, 1a00paTOPHBIM
00opyI0BaHUEM;

5)  [OpUTrOTOBJIEHHE  PACTBOPOB

3aJIaHHOW KOHIIEHTPAIMH B OBITY H
Ha IPOU3BOJICTBE.

Pe3ynbTaTe!
BBITTOJIHECHUS
BHEAyIUTOPHOU
CaMOCTOSITEJIbHOMN
paboTHI.

Y6. IlpoBoauTh: CamMOCTOSITEIbHbBIN
MOWCK XHMHYECKON WHPOpMAIUU C
HCIOJIb30BaHUEM pa3IMYHbIX
HMCTOYHUKOB - (HAyYHO-TIOMYJISIPHBIX
W3JIaHu#, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); MCHOJIB30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTHH  JUIA
00paboTKM M Tepenayn XUMHUYECKOH
uHpopmanud U e€ MpenCTaBICHHS B
pa3nu4HbBIX (hopmax;

1) Hcrnomp3oBaHHE€  OCHOBHOM
y4eOHOM JUTEepaTypbl JJIsl MOUCKA
XUMHUYECKON HHPOOpMaLInK;

2) HCIIOJIb30BAaHHE
JIOTIOJIHUTEIBHBIX  JIMTEPATYPHBIX
HCTOYHHUKOB,

3)ucnonb30BaHue UHTEpHET-
pecypcos;

4) cocraBlieHWE NPE3CHTALUHA IS
00paboOTKM W HIpEICTaBJICHUS
XUMHUYECKON nH(pOpMaIuu;

5) aHaIM3UPOBAHUE HCIIOJIB3YEMBIX
HCTOYHHUKOB.

YcTHblit onpoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIIUTHI
MPAKTUYECKUX
3aHATHI U
Ja00paTOPHBIX padoT.
Pe3ynbTaTh!
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

3HaTh:

31. Baxneiimue xumuueckue | 1) Bocnpoussenenue | YCTHbIN onpoc.
MOHATHSI:  BEHIECTBO, XUMHYECKHUU | GOpPMYIHPOBKU BaOKHENIINX | Pe3ynbTaTsl
JJIEMEHT, aTom, MOJIEKYJIA, | XUMUYECKH MOHATHH; BBITIOJIHEHUS U
OTHOCHTEIIbHBIE aTOMHBIE U | 2) mepedyuciieHue CYIIECTBEHHBIX | 3aIIUThI
MOJIEKYJIAPHBIE Macchl, VOH, | IPU3HAKOB IOHATHS; MIPaAKTUYECKUX
QIJIOTPOTIMSL, M30TOIBI, XMMMYECKas | 3) YCTAHOBJIEHHUE CBSI3U JIAHHOTO | 3aHATHUH U
CBA3b, JIEKTPOOTPHUIIATENBHOCTD, | IOHATHS € JAPYTUMH, paHee | 1a0opaTOpHBIX padoT.
BAJICHTHOCTb, CTENEHb OKUCIECHUS, | CPOPMUPOBAHHBIMY; Pesynprarel
MOJIb, MOJISIpHas Macca, MOJIIPHBIN | 4) HpHUBEJEHHE DPA3HBIX CHOCOOOB | BHIOJHEHHUS
00BEM razoo0pa3HbIX BEILIECTB, | BBIPAXXEHUS ITOHSATHH; BHEAYJUTOPHOMN
pacTBOPBI, 3JIEKTPOJIAT u | 5) wucnone3oBaHue BOKHEUIIUX | CAMOCTOATEIIHON
HEIJIEKTPOJINT, ANEKTPOIUTHYECKASA | XUMUYECKUX MTOHATHUSA Ui | pabOoTHI.
JUcconuanus, OKHCIIUTEIb U | OObSCHEHUsS] OT/AENbHBIX (PAKTOB U

BOCCTaHOBUTENb, OKHCJICHUE U | SIBJICHUI.

BOCCTAQHOBJICHHE, TeIUIOBOH 3¢ dekT

peakuuy,  CKOpOCTb  XUMHUYECKOHN

peakuuu, KaTaJus, XUMHYECKOE

paBHOBECHE,  YIJIEPOIAHBIM  CKEJIET,

(GbyHKIMOHATBHAS TpyINIa, H30MEpHUs,
TOMOJIOTHSI,

32. OcHoBHBIE 3aKOHBl XHMHU:
COXPaHCHHUS MacChbl BEIIIECTB,
IMOCTOSIHCTBA cocTaBa BEIIIECTB,
[Tepuonnueckuii 3aKOH

.M. MeHnneneena;

1) Bocnpoussenenue
(GhOpMYITUPOBKH 3aKOHOB;
2) nmpUMEeHEeHHe 3aKOHa COXPaHECHHUS
MacChl BEIICCTB TIPH HAITUCAHHUH
XUMHYECKUX YpaBHEHHIA,

3) IIPUMEHEHHE 3aKOHa

YcTHBIN ompoc.
PesynbTatet
BBITIOJIHEHUS U
3aIIUThI
MPaKTUYECKUX
3aHATHI 1




MOCTOSTHCTBA COCTaBa BEILIECTBA IS
YCTaHOBJICHUS MIPOCTEUILIEH
MOJIEKYJISIPHOI bopMyIibL
BEILIECTBA,

4) HCITOJIb30BaHNE
00BEMHBIX OTHOILICHU I
pelIeHnr pacyETHBIX 3a/1a4;
5) IMOHUMaHUE CMbICTa
Ilepuoanueckoro  3akona  JI.W.
MenjeneeBa U UCIOJIB30BAHUE €TO
JUIsl  KaueCTBEHHOTO0 aHajiu3a H
000CHOBaHUS
OCHOBHBIX
CTPOCHUS
XUMHYECKHUX
COCIMHEHN;
6) ycTaHOBIEHUE
MEXIy  CTPOCHUEM
XUMHUYCCKUMHU
HIIEMEHTA.

3aKOHa
pu

3aKOHOMEPHOCTEM
aTOMOB, CBOMCTB
AIIEMEHTOB U  UX

3aBUCUMOCTH
atoMa H
CBOWCTBAMH

a00paTOPHBIX padoT.
Pesynbrarsl
BBINOJIHEHUS
BHEAYJUTOPHOMU
CaMOCTOSITENIbHON
paboTHLI.

33. OcHoBHEBIE
XUMHYECKOM CBSI3HU,
3JIEKTPOJTUTUYECKOM JIMCCOIMAINH,
CTPOECHUSA OpraHUYECKUX u
HEOPraHWYECKUX COCAMHEHUM;

TCOPHUH XUMUU:

1) BocmpousBeneHue OCHOBHBIX
ITOJIOKEHUN XUMUYECKUX TEOPUIL;

2) IIPUMEHEHNE OCHOBHBIX
IIOJIOKEHUN XUMHUYECKHX TEOpHUH
(cTpoeHust  aromMa, XUMHYECKOM
CBSI3H, JIEKTPOJIUTAYECKON
JMCCOLIMALINH, KHCJIOT "
OCHOBaHUH, CTpPOCHUSA
OpraHUYEeCKUX COCIMHEHMU,
XUMHUYECKOU KUHETUKH) JUTS
aHajau3a CTPOECHHS U CBOMCTB
BEUIECTB;

3) oObsicHeHHE  TPUMEHMMOCTHU
M3YYEHHBIX XUMUYECKHUX TEOPUH.

YcTHBIH ompoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIIUTHI
MPAKTUIECKUX
3aHITHH U
J1a00paTOPHBIX padoT.
Pe3ynbTaTh!
BBITTOJIHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITEIIbHOMN
paboTHI.

34. Baxueimme  BemiectBa @ HU
MaTepuaibl: BaKHEUIINE METaulbl U
CIUIaBbI; CEpHas, COJsHAs, a30THas U
YKCYCHasl ~ KHUCJIOTBI;  OJIaropoJiHbIe
raspl, BOJAOPOJ, KHCIOPOJ, I'aJIOTEHBI,
IIeJIOYHbIE  METaUlbl;  OCHOBHBIE,
KHUCJIOTHBIE M aM(OTepHbIE OKCHIBI U
TUAPOKCHUBI, HIENOYH, YTIEKUCTBIH U
yrapHblii  ra3bl, CEPHUCTBIM  Tas,
aMMHaK, BOjia, MPUPOIHBIN Ta3, METaH,
9TaH, OTWIEH, AaueTWIEH, XJOpHUA
HaTpus, KapOoHAaT | TrUApokapOOHAT
HaTpus, KapOoHaT U ¢docdar KaabIMs,
OCH30JI, METaHOJI, 3TAHOJ, CJIOXXHBIC

3¢upBHL, KUPHI, MBLIIA,
MOHOCaXapuIbI(TJIFOK03a),

JIACAXapUJIbI (caxapo3za),
MTOJIMCaxXapu bl (kpaxman u

1) Hanucanue u BOCIPOU3BENCHUE
bopMyaT BaKHEMIIUX XUMHUUYECKHX
BEIIIECTB;
2) KJ1IaccuuImpoBaHme
HEOPTraHMYECKUX M OPraHUYECKUX
BEIIIECTB;

o BCEM H3BECTHBIM
KJIacCU(PUKAIIMOHHBIM TIPU3HAKAM;
3) yCTaHOBIIEHME 3aBUCHUMOCTHU
MEXIY MPaKTHYECKUM
MPUMEHEHUEM  BEUIECTB M  UX
COCTaBOM, CTPOCHHEM u
CBOMCTBaMH;

4) mepeyncaeHUue PO M 3HAYCHUS
JIAHHOTO BEIIECTBA B MPAKTHKE;

5) oOBsiCHEHHE OOIIMX CITOCOOOB U
HPHUHIUIIOB NOTy4YeHHs Hanboee
BaKHBIX BEIIECTB.

YcTHBIN Oompoc.
Pe3ynbTatsr
BBHITIOTHEHUS U
3aIUTHI
MPAKTUIECKIX
3aHATHI 1
1a00paTOPHBIX PadoOT.
Pe3ynbTaTe!
BBITIOJTHEHHSI
BHEAYJUTOPHOMN
CaMOCTOATEIILHON
paboTHI.




EJUTI0NI03a), AHWINH, aMUHOKHUCIIOTBI,
OenKu, HCKYCCTBEHHBIE u
CHHTETHYECCKUE BOJIOKHA, Kay4yKH,
IUIACTMACCHI.
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3. Onenka ocBoeHHUs! y4eOHOM TUCHHUIIINHBI:
3.1. ®opmbI M MeTOAbI OLIEHUBAHUS

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

KouTponb u omeHka pe3ylbTaTOB OCBOCHHUS Y4eOHOH JUCHUIUIMHBI  OCYIIECTBISETCS
MPEIOJABATENEM B MPOLIECCE MPOBEIACHUS ayIUTOPHBIX 3aHATHI. TEKyIH KOHTPOJIb OCYILIECTBISAETCS B
dbopMe: ycTHOrO ompoca, MOJTy4eHHbIX 00y4arolumMes, B mpolecce padoThl Ha 3aHATHUSIX, MOJI0KUTEIBHBIX
OLICHOK, 3aIIIUTHI BCEX MPAKTHYECKHUX M JTa00PaTOPHBIX padOT Ha MOJIOKHUTEIHHYIO OIICHKY, BBIMTOJTHCHHS
BHEAyJIUTOPHON caMocTosITeNIbHON paboThl. [IpomexxyrouHas aTTectanus NOpoBOAMTCA B (opme
g hepeHIIMPOBAHHOTO 3a4eTa.

Kpurepun u HOpMbI OLIEHKH 3HAHU I, 00YYAKOIIMXCS 110 XUMUM

1. OueHka yCTHOro 0TBeTA.

Ouenka «5» CTaBUTCS, €CIIU:

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUU U3YYECHHBIX TEOPHA;

- 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 OMPEEICHHOM JJOTUYECKON MOCIIEeI0BATEILHOCTH, IIPU 3TOM - JTOMYIIEHbI
JIBE-TPU HECYIIECTBEHHbIE OLITUOKH, UCIIPABJICHHBIC 110 TPEOOBAHUIO YUUTETIS.

OrneHka «3» CTaBUTCS, SCIIH:

- OTBET IMOJIHBIM, HO TpPHU 3TOM JONYIIEHA CYIIECTBEHHAs OIIMOKAa WJIM OTBET HEMOJHBIH,
HECBSI3HBIN.

O1ieHKa «2» CTaBUTCS, €CIIU:

- TpU OTBETe OOHAPY)KEHO HEMOHMMAHUE YYallUMCS OCHOBHOTO COJEpXaHUs Y4YEOHOro
MaTepuaia WIA JOMYIIeHbl CYIIeCTBEHHbIE OLIUOKH, KOTOPHICOOYUAIOUTUICS HE MOXKET HCIPABUThH MPH
HaBOSIIUX BOIPOCAX YUUTEINSI, OTCYTCTBUE OTBETA.

3. OneHka yMeHHUi pemaTh pac4eTHbIE 3a1a4H.

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 OMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIMIMOOK.

OrneHka «3» CTaBUTCH, SCIIH:

- B JIOTUYECKOM PACCYKJACHUH HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIINOKa
B MaTeMaTHYECKUX pacyeTax.

OneHka «2» CTaBUTCS, €CIIU:

- UIMEETCsI CYIIECTBEHHBIE OMUOKH B JIOTHYECKOM PACCYXKICHUU 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 TUIAHy C YY€TOM TEXHUKH O€30MaCHOCTH M MPaBWII PabOTHI C
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, YCPTCIKHU,
rpa(bmm, BBIYHCIICHHUA U CACJIAJI BBIBOABI,
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- Ha 3amuTe JabopaTopHO PabOThl OOYYAIOIIMIICS W3JIaraeT TEOPETUYECKHH B OMPEEICHHOMN
JIOTHYECKOH MoCJICAOBATCIIbHOCTHU, IIPABUJIBHO W CaAMOCTOATCIBHO PCIIWIJI THUIIOBBIC 3aJaud H
YIPaXHEHUS.

Ouenka «4»:

- paGoTa BBHINOJHEHA MPABWIBHO, CIENAaHbl MPAaBUIbHBbIC HAONIONEHUS M BBIBOJBI, HAIMCAHbI
YpaBHEHMsI peakiHil, HO MPH 3TOM JOIYLIEHbl HECYIECTBEHHbIE OMMOKU B paboTe C BELIECTBAMU U
000opyI0BaHUEM, JOMYIICHBI OHA-ABE HECYIIECTBEHHBIE OIMOKY B HAITMCAHUN YPABHEHUH pEaKIHii;

- Ha 3amuTe J1abopaTopHOM paboThl OO0ydYarolIUiicsl W3JaraeT TEOPeTHYECKUl MaTepuan B
OIIPE/ICIICHHOW JIOTUYECKOW I10CIIE0BATEIbHOCTH, IPU 3TOM JOMYLIEHBI JBE-TPU HECYILIECTBEHHBIE
OLIMOKHM, UCIIPaBJICHHBbIE 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «3»:

- pa0oTa BBINOJIHEHA NPaBWIBHO HE MEHEE 4YEeM HAIOJOBHHY WM [JOIYIEHa CYIIEeCTBEHHAs
omuOKa B X0/1€ IKCIIEPIMEHTA B 00BSICHEHNH, B O(OPMIICHIH PabOTHI;

- Ha 3amuTe JabopaTopHOM paboThl 00yUarOIIMICS ai OTBET MOJHBIN, HO MPU 3TOM JOIYLIEHA
CYIIIECTBEHHAs OIMOKA UM OTBET HEMOJIHBIN, HECBSA3HBIMN.

Onenka «2»:

- JomyileHbl ABe (M 0ojee) CyIIECTBEHHbIE OMIMOKK B XOJI€: SKCIEPUMEHTa, B OOBSICHEHHH, B
oopmieHun paboThl, B COONIONEHUHN NMPaBUWJI TEXHUKU O€3 ONACHOCTHU IpH paboTe ¢ BELIeCTBAaMHU U
000pyZI0BaHUEM, 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 MaTepuana Win JOMYIIEHbl CYIIeCTBEHHbIE OINOKH, KOTOpble 00yJaroLuiics He
MOJKET MCIPABUTH MPH HABOSAIIMX BOIIPOCAX MPENOJaBaTeNsi, OTCYTCTBUE OTBETA.

3ammTa J1a00paTOpHO padoThI:

[Tox 3ammToit TaGOopaTOpHON PabOTHI MOAPA3YMEBACTCS:

1. TlpencraBneHue MpenojaBaTeNl0 CBOEro J1aOOPaTOPHOIO >KypHasa (TETpaju) C IMOJHOCTBIO
oopMIIeHHO# pabOTOI U MPOBEPKA €€ MPEToaBaTeIeM.

2. CobecenoBaHMe C IpenojaBaTeaeM 10 TEOPUH U METOMKE SKCIIEPUMEHTa, a TaK)Ke OTBETHI Ha
KOHTpPOJIbHBIE BOMPOCHI B KOHIE KaxaoM jabopaTopHOil paboTel. Eciu cpeny KOHTPOIBHBIX 3aJaHUN
€CTb 3aJ]aui, TO OHH JIOJKHBI OBITh BBITIOJIHEHBI B TUCBMEHHON (hopMe B TETPA/IH.

Cnartp paboty mpenojaBarenito (T.€. 3alIUTUTh €€ Ha OIIEHKY) MOXKHO Ha TOM >K€ 3aHSITHH, Ha
KOTOPOM OHa BBINOJNIHACk. Eciin odopmiienre paboTsl TpeOyeT JOMOTHUTENBHOTO BpeMEeHH (Hanpumep,
B HEH ecTh OoJbIas rpaduyeckas 4acTh), TO 3alUTa BBIIOJHEHHON J1JaOOpaTOpHON pabOThl IPOBOAUTCS
Ha CJIeIyIOIeM 3aHATHH.

[Tpu moaroToBke 1a60OPaTOPHOM 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 OJTHOTO Hel0ueTa.

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

1. He Gonee 0THOW HETPYOOI OITMOKK M OJTHOTO HEJI0UEeTa;

2. unu He OoJiee TBYX HEAOYETOB.

Ouenka "3" craBuTcs, ecjiM 00y4arOUIUiics NPABUJIBHO BBINIOJHUJI HE MEHee M0JI0BHHbI
padoThI WM JONYCTHII:

1. He Gonee ABYX TPyObIX OMINOOK;

. WK He OoJjiee oJTHOM Tpy0oit M 01HOM Herpy0Ooi OIMOKK U OHOTO HEJ0YETa;
. WM He boJjiee IBYX-TpeX HerpyobIX OLUINOOK;

. WA OJTHOW HEerpyOoil OIMOKHU U TPeX HEA0UETOB;

. WM TIPY OTCYTCTBHH OIIUOOK, HO TIPU HAJTHYUH YETHIPEX-TISITH HEA0YETOB.

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

1. momycTHII 4NCIIO OMMOOK U HEOUETOB IPEBOCXOIAIIEE HOPMY, ITPU 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

DJieMeHT yueOHOMH

DopMBbI H METOABI KOHTPOJA

AMCIUILINHbBI Texkyuuii KOHTPOJIb Py0e:kHbIii KOHTPOJIb IIpome:kyTOoUuHas aTTecTALMSA
dopmMa KOHTPOJIA IIpoBepsiem ®opma IIpoBepsiem dopma IIpoBepsiembie Y,
bie Y, 3 KOHTPOJIA ble Y, 3 KOHTPOJIS 3
Pasznen 1. Meroanl Vi, V2, Ve, Judhghepenyu | V1, V2, V6,
NMO3HAHUSA B XUMHH 31, 32 33, POBAHHBLU 31, 32 33 34
34 3auém OK 1-9
OK 1-9
Tema 1.1. Metonbl no3nanus | Yemusiii onpoc Vi, ¥2,V86,
B xumuH. O3Hakomiienue c¢ | Camocmosmenvhas paboma 31, 32 33,
9KCIIEPUMEHTAIbHBIMU Nel 34
OCHOBAaMH XUMUHU. OK 1-9
Pasznea 2. Vi, V2 V3, Jugppepenyu | VI, V2, V3, V4,
TEOPETUYECKHUE V4, V5, V6, POBAHHDLIL V5, Ve,
OCHOBBI XUMNn 31, 32, 33, 3auém 31,32, 33,34
34 OK 1-9
OK 1-9
Tema 2.1. CopemenHsie | Ycemusiii onpoc Vi, V2,
NpeJCTaBIeHU O CTpoeHuM | Jlabopamophas paboma Nel V3,V4, Ve,
aToma Camocmosmenvhas paboma 31,33, 34
No2 OK 1-9
Tema 2.2. Tlepuognueckuit Yemmuwiii onpoc YV2V3, V4,
3akoH u Ilepmonmueckas Jlabopamopnas paboma Nel V6,
CUCTEMa XHUMHUYECKUX Camocmosmenvhas paboma 31,32, 33,
3JIEMEHTOB. No2 34
OK 1-9
Tema 2.3. Xumunueckas | Yemusiii onpoc Vi, V2, V3,
cBs13b. BemecTno. Jlabopamopnas paboma Ne2 V4, V5, V6,
Camocmosmenvras paboma 31,33, 34
No3 OK 1-9
Tema 2.4. PacTBOpBI. Yemmuwii onpoc Vi, V2, V3,
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DNEKTPOIUTHYECKAS Jlabopamopnas paboma No3 V4,Vs,
UCCOLMAIIMS. Ilpakmuueckas paboma Nel 31, 33 34
Camocmosmenvras paboma OK 1-9
No3
Tema 2.5. I'unponus conen. Yemmuwiit onpoc Vi, V2, V4,
Jlabopamopnas paboma No3 Vs,
Ipakmuueckas paboma Ne2 31,32 33,
Camocmosmenvras paboma 34
No4 OK 1-9
Tema 2.6. Xumuueckue Yemmuuwiii onpoc Vi, V2, V4,
peaKIuu. Jlabopamopnas paboma Ned Vo,
Camocmosmenvhas paboma 31, 33, 34
Nod OK 1-9
Pa3nen 3. Vi, V2, V3, Judhgpepenyu | V1, V2, V3, V5, V6
HEOPI'AHUYECKAS V5, V6 POBAHHBLU 31, 33, 34
XUMUsA 31, 33, 34 3auém OK 1-9
OK 1-9
Tema 3.1. O0wmue cBoiictBa | Yemusiii onpoc Vi, V2, V3,
METaJLIOB. Jlabopamopnas paboma NoS Vs, V6
Ipaxmuueckasn paboma No2 31,33, 34
Camocmosmenvnas paboma OK 1-9
Nos
Tema 3.2. OGmue cBoiicTBa | Ycmuwiii onpoc Vi, V2, V3,
HEMETAJIOB. Ipaxmuueckas paboma No2 V5, V6
Camocmosmenvras paboma Ne | 3 1, 33, 34
6 OK 1-9
Pasnen 4. Vi, V2, V3, Hugppepenyu | V1,¥2, V3, V4, V5
OPI'AHUYECKAS V4, V5, V6, POBaHHbLL , V6,
XUMUs 31, 32, 33, 3auém 31, 32, 33, 34
34 OK 1-9
OK 1-9
Tema 4.1. OcHOBHBIE Yemmuwiii onpoc V1,V2,V3,
MOHSTHSI OPraHUYEeCKON Camocmosmenvras paboma V4, Ve,
XUMHH U TEOPUS CTPOCHHUSI Ne9 31,32, 33,
OpPraHMYECKUX COEAMHEHUN. 34
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OK 1-9

Tema 4.2. IIpenensHbie Yemmuwiii onpoc V1,V2, V3,
YTJIEBOIOPO/IBI Jlabopamopnas paboma Neb V4 V5, V6,
Jlabopamopnas paboma NoT 31, 32, 33,
Ipakmuueckas paboma Ne3 34
Camocmosmenvras paboma OK 1-9
No9
Tema 4.3. Henpenenbubie Yemmuwiii onpoc V1,V2, V3,
YTJICBOJIOPO/IBI. Jlabopamopnas paboma Neb V4 V5, V6,
Jlabopamopnas paboma NoT 31, 32, 33,
Ilpakmuueckas paboma Ne3 34
Camocmosmenvhas paboma OK 1-9
Nel0)
Tema 4.4. Apomatuueckue Yemmuwiii onpoc Vi, V2, V3,
yTIEBOIOPOIBI. Jlabopamopnas paboma Neb V4, V5, V6,
Jlabopamopnas paboma NoT 31,32 33,
Ipaxmuueckas paboma No3 34
Camocmosmenvhas paboma OK 1-9
Noll
Tema 4.5.CriupTsl u Yemmuwiii onpoc Vi, V2, V3,
(beHombI. Jlabopamopnas paboma Ne8 V4, V5, V6,
Camocmosmenvhas paboma 31, 32, 33,
Nel2 34
OK 1-9
Tema 4.6. Anbaerusl. Yemmuwii onpoc Vi, V2 V3,
Jlabopamopnas paboma No8 V4, V5, Vb,
Camocmosmenvras paboma 31, 32 33,
Nol2 34
OK 1-9
Tema 4.7. OTHOOCHOBHEIE Yemmuwiit onpoc Vi, V2, V3,
KapOOHOBBIE KHCIIOTHI. Jlabopamopnas paboma No9 V4, V5, V6,
Camocmosmenvhas paboma 31, 32, 33,
MNel3 34
OK 1-9
Tema 4.8. Cnoxusie a3¢upsl | Yemuwiii onpoc Vi1, V2, V3,
1 JKHPBI Jlabopamopnas paboma No9 V4, V5, V6,

16




Camocmosmenvras paboma 31,32 33,
Nel3 34
OK 1-9
Tema 4.9. YrieBois Yemmuuwiii onpoc Vi, V2, V3,
Jlabopamopuas paboma NelO V4, V5, V6,
Camocmosmenvras paboma 31, 32, 33,
Nol4 34
OK 1-9
Tema 4.10. Yemmuwiit onpoc Vi1, V2 V3,
A3zotcoaepxaiue Jlabopamopnas paboma Nell | V4, V5, V6,
OpraHNYECKUE COCTUHECHUS. Camocmosmenvhas paboma 31, 32, 33,
Nels 34
OK 1-9
Tema 4.11. [Tonumepsr. Yemmuwiii onpoc Vi, V2, V3,
Ipaxmuueckas paboma Ne 4. Vb,
Camocmosmenvhas paboma 31, 33, 34
Nelo6 OK 1-9
Tema 4.12. Xumus v )ku3Hb. | Yemuwiili onpoc Vi, V4, V6,
Camocmosmenvhas paboma 31 34
Nel6 OK 1-9
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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

IMoka3aTeu olleHKH pe3yJabTaTa

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4eHHst

YMmern:

¥Y1. Ha3piBaTh HM3y4YEHHbBIC BEIIECTBA
o TPUBUAIBHOU 1581051
MEXIYHApOAHOU HOMEHKIIATYDE;

- Hamucanwe u dYTeHHE 3HAKOB
XUMHUYECKHUX 3JICMEHTOB;

- pa3iMyMe MPOCTBHIX U CIOXKHBIX
BEIIECTB, CMeceil M  CIIOKHBIX
BEIIIECTB;

- cocraBieHue (GopMyn OHMHAPHBIX
COCJIMHEHUI U UX Ha3BaHHC;

- YTeHHWe M Ha3BaHue (Qopmyn

XHUMHUYECKHX COCIMHEHUA,
MPUHAIISKANINX K  BOKHCHIINM
KJaccam HEOPraHUYEeCKUX
COCIMHEHU;

- COCTaBIICHME Ha3BaHUU BceX
HCIIOJIb3YEMBIX dbopmy
XMUMHYECKHX  COCOUHEHHHA  T10

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  XMUMHYECKUX
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
OpraHU4YCCKUX COCHHHCHHﬁ;

- OnpeneneHue coctaBa BeENIECTBA
1o ux popMyiam;

- OnpeAcIeHue
XAMHYECKUX PEAKIIU;
- NIPUMEHEHHUE 3aKOHA COXPaHEHUs

IIPHU3HAKOB

MacChl BEIIECTB MPHU HAMMCAHUHU
YpaBHEHUU;
- COCTaBJICHHE XUMHUYECKHUX

YpaBHEHUH, ypaBHUBAHUE UX;

- ONpEeNesICHUE BAJICHTHOCTH U
CTEIIEHU OKHCJICHHUS DJIEMEHTOB B
HCOPTraHNYCCKUX COCANHCHUAX

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

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

¥Y6. IlpoBoauTh: CamMOCTOSATEIbHBIN
MOMCK XMMHYECKON HHpOpMAIU C
HCII0JIb30BAHUEM Pa3TMYHBIX
HUCTOYHUKOB - (Hay4YHO-TIOMYJISIPHBIX
U3JJaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HHTEepHETa); HMCHOIB30BaTh
KOMIIBIOTEPHBIE ~ TEXHOJOTMH  JJIA
00paboTKHM W Tepenaud XUMHYECKOU
uHbopManuu U e€ MpelCTaBICHHUsS B
pa3anyuHbIX (opMax;

- Hcnons3zoBanue OCHOBHOM
y4eOHOUM nuTepaTypbl ISl MOMCKa
XUMUYECKOH HH(pOopMaIuu;

- WCIIOJIb30BAHUE JOIOJHUTEIbHBIX
JIUTEPATypPHBIX UCTOYHUKOB;

- HCIIOJIb30BaHUE WHTEpPHET-
pecypcos;

- COCTaBJICHHUE TMPE3CHTALMN ISt
00pabOTKM M MpEICTaBICHUA
XUMHYECKON NHpOpMaIuy;

YcTHBIM onpoc.
Pe3ynbTaTe!
BBITIOJTHEHHSI U 3aIIUTHI
MPAKTHYECKHX 3aHATHI U
71a00paTOpHBIX padoT.
Pe3ynbTatet
BBITIOJTHEHUS
BHEAYJAUTOPHOMN
CaMOCTOATEIIbHON
paboTHI.
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- AHaJIM3UPOBAHUC HUCIOJIb3YCMBIX
HUCTOYHHKOB.

3HaTh:

31. Baxwnerimue xumuueckue | 1) Bocnpousseaenue | YcTHbIN onpoc.
MOHATHUS:  BEIIECTBO, XHMMHUYECKHUH | (HOPMYITHPOBKU BAOXKHEHUIINX | Pe3ynbpTaTsl

JJIEMEHT, aToM, MOJIEKYJIA, | XUMUYECKH ITOHATUH; BBITNOJIHEHMS U 3aIUTHI
OTHOCHUTEJIbHBIE aTOMHBIE U | 2) NEpeuyuClIEHHE CYUIECTBEHHbIX | IPAKTHUUYECKUX 3aHATHI U
MOJIEKYJISIPHBIE MAaccBhl, UOH, | IPU3HAKOB ITOHATHS; 1a00paTOPHBIX padoT.
QIJIOTPOINS, M30TOIbl, XHMMMUYECKas | 3) YCTAHOBJIEHHWE CBSI3U JaHHOTrO | Pe3ynbraTsl

CBSI3b, JNEKTPOOTPULATEIBHOCTD, | IOHATUS € JAPYTUMH,  paHEE | BBIIOJIHECHHUS
BAJICHTHOCTb, CTENEHb OKHUCICHHS, | COPMHUPOBAHHBIMU; BHEAYIUTOPHOU

MOJIb, MOJISIpHas Macca, MOJISIPHBINA | 4) IpHUBEJEHHE pPAa3HBIX CHOCOOOB | CAMOCTOSITEIBHON
00BEM ra3000pa3HbIX BEIIECTB, | BBIPAKCHHSI TOHATHH; paboThI.

pacTBOPBHIL, JNEKTPOJIUT u
HEDJIEKTPOJIUT, AJIEKTPOIUTUICCKAS
JUcconuanus, OKHUCIIUTEIh u
BOCCTAHOBHTEIIb, OKUCJICHHC u
BOCCTAHOBJICHUE, TEIUIOBOH 3 deKT
peaKkuuu,  CKOPOCTb  XHMHYECKOU
peaxiuu, Karaaus, XUMHYECKOe

paBHOBECHE,  YIJIEPOIAHBIM  CKEJeT,
GbyHKIIMOHATIbHAS TpyIMNa, H30Mepus,
TOMOJIOT S,

5) wucnosabp3oBaHKE BaKHEMIITHX
XAMHYECKHAX IIOHSTHUS A
OOBSCHEHHSI OTHEIBHBIX (AKTOB H
SIBJICHUM.

32. OcHOBHBIE 3aKOHBI XWUMUHU:

COXpPaHCHUA MacCcChbl BCIICCTB,
IIOCTOSIHCTBA cocTaBa BEILIECTB,
[Tepuoanueckuit 3aKOH

.M. MeHnneneena;

1) Bocmpoussenenue
(hOpMYIIMPOBKY 3aKOHOB;
2) mpUMEHEHHE 3aKOHA COXPAHECHHUS
MacChl BEIICCTB IPH HAIKMCAHUH
XMUMHYECKUX YPaBHCHHUM;

3) IIPUMEHEHHE 3aKOHa
IIOCTOSTHCTBA COCTaBa BEILECTBA IS
YCTaHOBJICHUS IIpOCTENIIEN
MOJIEKYJISIPHON bopMmyIbl
BEIIECTBA;

4) HCIIOJIb30BaHUE 3aKOHa
00BEMHBIX OTHOIIEHUH npu

pelIeHnr pacu€THBIX 3a/1a4;
5) YCTaHOBJICHHE 3aBHCHMOCTHU
MEXIy CTpPOEHHEM aToMa W

YcTHbIM onpoc.
Pe3ynbTaTel

BBITNIOJIHCHHA M 3alllUThHI
MMPAKTUYCCKUX 3aHATHI U

71a00paTOPHBIX padoT.
Pe3ynbTatsr
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEJIbHON
paboTHI.

XUMHYECKUMHU cBOIcTBaMH
JJIEMEHTA.
33. OcHoBHble Teopuum xumuu: | 1) BocnpousBeneHne OCHOBHBIX | Y CTHBIN OMpoOC.
XUMUYECKON CBS3H, | ITOJIOKEHUH XUMUYECKUX TEOPUH; Pesynbrarhl
ANEKTPOIUTUYECKON JUCCOLIMAINH, BBIMOJTHEHMSI U 3aLUTHI
CTPOECHMS OpraHMYECKHUX " IIPAKTUYECKUX 3aHATUH U
HEOPTraHUYECKUX COCTMHECHHI; 1abopaTOPHBIX padoT.
Pesynbrarsl
BBIMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSATEIbHON
paboTHI.
34. Baxwueitmme  BemectBa  u | 1) Hammcanue u BocmpousBeneHue | YCTHBIN ompoc.
MaTepHalbl: BaXKHeWIIMe MeTaibl U | GopMya BaKHEHIIMX XHUMHUYecKuX | PesymbraTs

CINIaBbI; CCPHas, COJIsIHasd, a30THasd U

BEILIECTB;

BBIIIOJTHEHUA U 3alllUThHI
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YKCyCHast ~ KHUCIJIOTBI;  OJIaropoJiHbIC
ra3pl, BOJAOPOJ, KHCIOpPOJ, TaJOTEHBI,
IIEIOYHbIE ~ METaUlbl;  OCHOBHEIE,
KHUCIIOTHBIE M aM(OTepHbIe OKCUIbI U
TUAPOKCUJIBI, WIENIOYM, YIJIEKUCIBIA U
yrapHbelii  rasbl, CEpPHUCTBIM  Tas3,
aMMHaK, BOJa, TIPUPOJIHBINA Ta3, METaH,
9TaH, OTWIEH, AaleTWIeH, XJOPHUJ
HaTpus, KapOoHAT U TUApPOKapOoHAT
HaTpus, KapOoHaT U ¢ochaT KaabUus,
OCH30JI, METaHOJ, ATAHOJ, CJIOXHbIE
3UpHI, HKUPBI, MBLJIA,
MOHOCaXapHuabI(TJIFOK03a),
JUcCaxapu/ibl (caxapo3sa),
MOJIMCaXapuIbl (xpaxman u
LEJITI0JI03a), AaHWJINH, aMUHOKHCIIOTBI,
oenku, HCKYCCTBEHHbBIE u
CHHTETHYECKHE BOJIOKHA, Kay4yKH,
TJIaCTMACCHI.

2) KJaccu(uIupoBaHue
HEOPraHWYeCKUX M OPTaHUYECKHUX
BEIIIECTB;

o BCEM U3BECTHBIM

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

3) yCTaHOBJIEHHE 3aBHCHMOCTH
MCKAY MMPAKTUYICCKUM
NMPUMEHEHUEM  BEIIECTB U X
COCTaBOM, CTPOEHUEM u
CBOMCTBaMH;

4) epevrcieHUe POJIU U 3HAYCHHUS
JAHHOTO BEIIECTBA B MPAKTHUKE;

5) oOBsicHeHHE OOIIUX CIOCOO0B U
MIPUHIIMIIOB TIOJy4eHUs Hanboliee
Ba)KHBIX BEIIECTB.

IIPAKTUYECKUX 3aHATUI U

1abopaTOPHBIX padoT.

Pesynbrarsl
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITEJILHOU
paboTHL.

Tema 1.1. Memooust no3nanus 6 Xxumuu.
TunoBble 3a1aHUA JIS YCTHOTO ONPOCa
1. Yto Takoe mpoCThIe U CIIOXKHBIC BEIecTBa?
2. Uto Takoe MOJIsIpHAsi Macca M KOJIMYeCTBO BeliecTBa?
3. Ha3oBuTE OCHOBHBIE THUITBI XUMUUYECKHUX PEAKIIUM.

CamocrosiTesibHas padora Nel

O3HakoMiieHME C Y4e€OHBIMH M3JAaHMSIMM U JIOTIOJIHUTEIBHOW JIUTEpaTypoi,

npenoaaBaTeyIeM

YKa3aHHOMN
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Paznen 2. TEOPETUYECKHME OCHOBbI XUMHH

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

IMoka3aTesu olleHKH pe3yJabTaTa

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4YeHHsl

YMmern:

¥Y1. Ha3biBaTh HM3Yy4YEHHbIC BEIIIECTBA
o TPUBUAIBHOU 1581051
MEKTYHApOIHON HOMEHKJIaTypE;
OrnpenenaTb: BAJIGHTHOCTh U CTEIEHb
OKHUCIICHHSI XHMHYECKHX 3JICMEHTOB,

THUII XUMHYECKOU CBSI3U B
COCAMHEHHMSX, 3aps]l MOHA, XapakTep
cpeabl B BOJIHBIX pacTtBopax
HEOPraHWYeCKUX U  OPraHUYECKUX
COCIMHECHHH, OKMCIIUTEIb u
BOCCTaHOBHTEIIb, MPUHAJIC)KHOCTh
BEIISCTB K pa3HbIM KJaccaM
HEOPraHWYeCKUX U  OPraHUYEeCKUX
COCIMHEHHH;

- Hamumcanume ®w 4TeHHE 3HAKOB
XHMHYECKUX AJICMEHTOB;

- pasiuyde MPOCTBIX W CIOMKHBIX
BEIIECTB, CMeceil M  CIIOXKHBIX
BEIIECTB;

- cocraBieHue (GopMyln OMHAPHBIX
COCIMHEHHI U X Ha3BaHHUC,

- 4YTeHHWe | Ha3BaHHe (QopMyI
XUMHAYECKHX COCIMHEHUIA,
NPUHAUICKANMX K  BOKHEHIIUM
KJ1accam HEOPraHUYeCKUX
COCIMHEHU;

- COCTaBJICHHEC Ha3BaHHUH BcCeX
HCIIOJIb3YEMBIX dbopmy
XUMHAYECKHX  COCAMHEHHH  TI0

TPUBHAJIBHON U MEXKIyHAPOIHOU
HOMEHKJIATYpE.

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

¥2.0npenensite: BaJCHTHOCTH u
CTENEHb  OKHUCIEHUS  XHMHYECKHX
3JIEMEHTOB, THI XHMHWYECKOW CBA3MU
B COCIMHEHUSX, 3apsiz HOHa,
XapakTep cpenbl B BOJIHBIX
pacTBopax HEOPraHUYECKUX u
OPTaHUYECKUX COCIMHECHUH,
OKHCIIUTENb u BOCCTAaHOBUTEIb,
MPUHAJIC)KHOCTh BEMIECTB K Pa3HbIM
KJ1accam HEOPraHWYECKUX U
OPraHNYEeCKUX COCTUHECHUI;

- OnpeneneHne cocraBa BeENIECTBA
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;

- OImpeAcICHUE 110 XHUMHUUYCCKHM
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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couy;

- OHNpCACJICHUC Ppa3JIMYHbBIX BHIOB
XUMHYECKOH CBsI3U 10  (opmyIie
HCOPraHNM4YCCKUX MW OPraHuYCCKUX
BEICCTB;

- HalMCaHWE CXeM O0pa3oBaHHSA
XUMHYECKONH CBS3M B YyKa3aHHBIX
COCAUHCHUAX.

¥3. XapakTepuzoBaTb:  3JEMEHTHI
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  OPraHUYECKHUX
COCIMHEHHH;

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

- COCTaBJIICHUE CXEM CTpPOECHHUS
aToOMOB DJIEMEHTOB MEPBBIX
YETBIPEX IEPUOA0B

Ilepuoauyueckor CUCTEMBI;

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

- AHAIM3UPOBAHUEOKUCIUTEIBHO-
BOCCTAaHOBHUTEIIBHEIX CBOICTB
aTOMOB, MOHOB U BEIIICCTB, a TaKXKe
uX CHIBI Ha OCHOBE 3HAHHM 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;

- OIMMCAHHWE OCHOBHBIX XUMHUYCCKUX
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.
BEUIECTB OT MX COCTaBa M CTPOCHMs, | XUMUYECKUX SIBJIEHUH C TOYKM | Pe3ynbrarel
MPUPOAY XMUMHUECKON CBS3M (MOHHOW | 3peHHUS aTOMHO-MOJIEKYJISIPHOTO | BBIIIOJHEHUS U 3aIIUTHI
U KOBAJIEHTHOW, METANIMYECKOW M | YUCHHS, IIPAKTUYECKUX 3aHATUN U
BOJIOPOJIHOM), 3aBUCHMOCTb CKOPOCTHU | - BBISIBJICHHE 3aBUCUMOCTH MEX]Y | J1a0OpaTOpHBIX padoT.
XUMHUYECKON pEaKIMU M TOJO0XKEHHE | CTPOCHUEM XUMHUYECKUX | Pe3ynbrarhl
XUMHYECKOTO paBHOBECHS OT | COEAMHEHUH U WX CBOMCTBaMHU ( Ha | BHIIOJHEHUS
pa3NuYHbIX (PaKTOPOB; puMepe KHACJIOT,  COJIEH, | BHEAYIUTOPHOU
OCHOBaHWH, YIJIEBOJOPOAOB, | CAMOCTOSITEIbHON
KHCIJIOPOI0COAEPKAIINX U | paboTHI.
a30TCOJEpXKAIIUX  OPTaHUYECKUX
COEIMHEHUH);

- COCTaBJICHHE CXEM 06p330BaHI/I${
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BEIIECTB C Pa3JIMYHBIMU BUJIAMH
XHUMHUYECKON CBSI3H;

- pa3bsiCHEHUE 3aBUCHMOCTHU
CKOPOCTH XMMHYECKHUX PEAKIUU OT
pa3IUUYHBIX (DAKTOPOB U CMEIICHHS
XUMHUYECKOro paBHOBECHS B
3aBUCUMOCTH OT YCJIOBUW TEUYEHUS
peaKkuuid.

Y S5.BEIIONHATE XUMHUYECKUI
SKCIEPUMEHT 10  PACIO3HABaHUIO
BaKHEHUIIINX HEOPTaHUYECKUX u

OpraHn4YC€CKuUX BCUICCTB

- [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. IlpoBomuTh: CamMOCTOATEIbHBIN
MOWCK XHMMHYECKON HHPOpMAIUHN C
HCIIOJIE30BAHUEM Pa3TMYHBIX
HUCTOYHUKOB - (HAyYHO-TIOMYJISPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB VHTepHETa); HCMONB30BATH
KOMITBIOTEPHBIC ~ TEXHOJOTHUU  JUIS
00paboTKM W Tepenayd XUMHUYECKOU
uHpopManuu u e€ TPEICTaBICHHS B
pa3INyYHbIX (hopMax;

- Hcnons3zoBanue OCHOBHOM
y4eOHOM JuTepaTypbl Ui IMOHMCKa
XUMHUYECKON MHPOOPMALINH;

- UCMOJIb30BAHUE JIOTIOJHUTEIBHBIX
JUTEPATYPHBIX HCTOUHUKOB;

- UCIIOJIb30BaHUE UHTEpHET-
pecypcos;

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

- aHaJIM3UPOBAHUE HCIIOJIb3yEMBIX
HCTOYHHKOB.

YcTHBI onpoc.
Pesynbrarsl
BBIMIOJTHEHMSI U 3aIUTHI
IIPAKTUYECKUX 3aHATUN U
1abopaTOPHBIX padoT.
Pesynbrarel
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEILHON
paboTHI.

3HATD:

31. Baxwuetimue
MOHATHS:  BEMIECTBO,
AJIEMEHT, aToM,
OTHOCHUTEIILHBIC aTOMHBIC u
MOJIEKYJISIpHBIE MAacCBhlI, WOH,
QIOTPOIHSI, W30TOIBI, XHMHUYECKas
CBSI3b, ANEKTPOOTPHUIIATENLHOCTb,
BAJICHTHOCTh, CTENICHb  OKHCJICHWS,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIN
00BEM ra3000pa3HBIX BEIIIECTB,
pacTBOPBHI, IMEKTPOJIUT u
HEDJICKTPOJTHT, AJIEKTPOJTUTHICCKAS

XUMHUYECKUE
XAMUYECKUU
MOJIEKYJIA,

1) Bocnpoussenenue
(hopMyIIHPOBKHU BaKHEHIINX
XUMHUYECKH MTOHATHH;
2) mepeyuclieHue CYIIECTBEHHbIX
MIPU3HAKOB MOHSTHS;
3) yCTaHOBIIGHHE CBS3U JIAHHOTO
MOHATHSL €  JPYTUMH,  paHee
c(hOopMUPOBAHHBIMH,
4) mpuBeIeHHME pPA3HBIX CHOCOOOB
BBIPA)KCHU S TIOHATH;
5) wucnonp3oBaHue BaXHEUIIINX
XUMHYECKHX TIOHSITUS JUISE

YcTHBIM onpoc.
Pe3ynbTaTe!
BBITIOJTHEHHSI U 3aIIUTHI
MPAKTHYECKHUX 3aHATHNA U
71a00paTOpHBIX padoT.
Pe3ynbTatet
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIIbHON
paboTHI.
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JUccoLuanus, OKHUCIIUTEIh u
BOCCTaHOBUTEb, OKUCJICHUE u
BOCCTAHOBJICHUE, TEIUIOBOH 3¢ deKT
peakuuu,  CKOPOCTb  XHMHYECKOU
peaxuuu, KaTajus, XUMHUYECKOe
paBHOBECHE,  YIJIEPOJHBIH  CKeleT,
GbyHKIIMOHATIbHAS TpyIMNa, H30Mepus,

TOMOJIOTHSI,

OOBSCHEHHSI OTHIEIBHBIX (AKTOB U
SIBJICHUU.

32. OcHoBHEIE
COXpaHEHUs
IOCTOSIHCTBA
[Tepuoanueckuit
J.N.MeHnneneena;

3dKOHBI
MacCChbl
coCTaBa

XHMUH:
BCIICCTB,
BEIIECTB,

3aKOH

1) Bocnpoussenenune
(hOpMyIIMPOBKY 3aKOHOB;

2) npUMEHEHHE 3aKOHa COXPaHEHUS
Macchbl BEIIECTB MPU HAMHCAHUHU
XUMHYECKHUX ypaBHEHUII;

3) IIPUMEHEHHE 3aKOHa
MIOCTOSIHCTBA COCTaBAa BEIIECTBA IS
YCTaHOBJICHUSA IIpOCTENIIEH
MOJIEKYJISIPHOM dbopMyIbl
BEILIECTBA;

4) UCIOJIb30BaHUE
00BEMHBIX OTHOILICHU I
pelIeHnr pacu€THBIX 3a/1a4;
5) IIOHUMaHUe CMBICJIA
Ilepuonuueckoro  3akona  JI.W.
MeHeneeBa U UCIOIB30BAHUE €TO
JUIS KAueCTBEHHOTO aHaiu3a W
000CHOBaHUS
OCHOBHBIX
CTpOEHUS
XUMHUYECKUX
COEIMHEHN;
6) ycTaHOBIICHHE
MEXIy  CTPOCHHEM
XUMUYECKUMHU
JJIEMEHTA.

3aKOHa
pu

3aKOHOMEPHOCTEM
aTOMOB, CBOMCTB
9JIEMEHTOB M HX

3aBUCUMOCTH
atoMa H#
CBOMCTBaMU

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

33.  OcHoBHBIC
XHUMHYCCKOH CBSI3H,
AJIEKTPOIUTUYECKON JHUCCOIUAINH,
CTPOCHUSA OpTraHUYECKUX u
HEOPraHUYeCKUX COETMHEHMI;

TeOoOpUun XUMUU:

1) BocmpousBeneHne OCHOBHBIX
ITOJIOKEHNUN XUMUYECKUX TEOPUH;

2) IIPUMEHEHNE OCHOBHBIX
MIOJIOKEHNH XUMHYECKHX TEOPHUM
(cTpoeHHust aTomMa, XHUMHYECKOM
CBSI3H, 3JIEKTPOJINTUYECKON
JUCCOLIMALUH, KHCJIOT u
OCHOBaHUH, CTPOCHUSA
OpPraHUYECKUX COEIMHEHU,
XUMHYECKON KUHETUKH) JUISt
aHaJu3a CTPOCHUS U  CBOWCTB
BEILIECTB;

3) oObsiCHEeHME  NPUMEHUMOCTH
M3YYEHHBIX XUMHUUECKHUX TEOPHIL.

YcTHBIN ompoc.
Pe3ynbTaTh!
BBITTOJIHEHUS U 3aIUTHI
NPaKTUYECKUX 3aHATUH U
1a00paTOPHBIX padoT.
PesynbTarst
BBITTOJTHEHHS
BHEAYAUTOPHOMN
CaMOCTOATEJILHOU
paboTHI.

34. Baxneiimnue BellecTBa u
MaTepuaibl: BaXHEHITNE METaUTbl H
CIUIaBbl; CEpHasl, COJIsHAs, a30THas U
YKCYCHAsi ~ KHCJIOTBI;  OJaropojiHbIe

1) Hammcanue U BOCHpPOU3BEICHUE
dbopMyn BaKHEHIIMX XWMHUYECKHX
BEILIECTB;

2) KJIACCU(PUITPOBAHUE

YcTHBIM onpoc.
Pe3ynbTaThl
BBITIOJIHEHUSI U 3aIUThI
MPAKTHYECKUX 3aHSATHN U
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ra3bl, BOJIOPOJ, KHUCIOPOJ, TaJOTeHBI,

HCOPraHNM4YCCKUX MW OPraHu4YCCKUX

1ab0opaTOpPHBIX padoT.

IIEIOYHbIE ~ METaUIbl;  OCHOBHBIC, | BEILIECTB; Pesynbrarht
KHUCJIOTHBIE M aM(OTepHbIE OKCHIBI U | IO BCEM U3BECTHBIM | BBITOJTHEHHS
THJIPOKCHUJIBI, MIENOUM, YIIACKUCIBIA U | KiIacCU(DUKAIIMOHHBIM MMPU3HAKAM, | BHEAYIUTOPHOU
yrapHblii  Ta3bl, CEPHHUCTHIA Ta3, | 3) YCTAHOBJICHHWE 3aBHCUMOCTH | CAMOCTOSTEIHHON
aMMHaK, BOJa, MPUPOIHBINA Ta3, METaH, | MEXKIY MPAKTUYECKUM | paOOTHI.

3TaH, OTWIEH, aleTWICH, XJIOPHUJ | MPUMEHEHHEM BEIIECTB M HX

HaTpus, KapOoHAT ¥ THAPOKAPOOHAT | COCTABOM, CTPOCHHEM u

HaTpusi, kapOoHaAT U ¢docdaT KaIbIUs, | CBOUCTBAMH;

OCH30JI, METaHOJI, 3TAHOJ, CI0XKHBIC

4) nepeurcieHUE POJU U 3HAUECHUS

3UpHI, KHPBI, MbLJIa, | JAHHOTO BELIECTBA B IPAKTHUKE;
MOHOCaXapuabl(TJII0K03a), 5) oObsicHEHHE O00IUX CIIOCOO0B U
JFcaxapuibl (caxapo3sa), | IPUHIIUIIOB TOTYYEHUs Hanboee
MO Caxapuabl (kpaxmain U | BOKHBIX BEILECTB.

LEJITF0JI03a), aHWJINH, aMUHOKHCIIOTBI,

OenKwu, HCKYCCTBEHHBIE u

CHHTETHYCCKUE BOJIOKHA, Kay4yKH,

TJTACTMACCHI.

T

Tema 2.1. Cosépemennple npedcmasienus 0 CMpoeHuU amoma
Tunosble 3a1aHus 1J1s YCTHOTO o1Ipoca
1. PacckaxkuTe 0 CTPOCHUM aTOMOB XUMHUYECKUX JIEMEHTOB.
2. Kak u3MeHsI0TCs CBOMCTBA JIEMEHTOB C YBEITUUCHUEM TOPSIKOBOTO HOMepa?

3. Kakoe cocrosiHMe aroma Ha3blBalOT HOPMaJIbHbIM, KaKO€ BO30YKIAEHHBIM?

JlaGopaTopuas padora Nel
ema: Mopenuposanue nocrpoenust Ilepuonnyeckoii Tadubl XHUMHYECKHX 3JIEMEHTOB.
Heab: usyuenue s, p, d, 371eMEHTOB Ha OCHOBAaHMU HX MOJIOKeHUd B Ilepuoanueckoit cucreme,

MOZICIINPOBAHUC Hepnonnqecxoﬁ CHUCTCMBbI, HAYUUTHCH JaBAThb XAPAKTCPUCTHUKY IJICMCHTOB 110 MECTY UX
HaXO0XJICHU B Ta6J'II/IHe, 3aKpCIUTh MPCACTABJICHUEC O CTPOCHUH BCUICCTBA.

3a/iaHus BBIMOJTHSIOTCS B )KypHaJe s Ta0OpaTOpHBIX U MPAKTUYECKUX PadoT:
1. CmopenupoBaTh pacrnojiokerue 3eMeHToB Nel-Ne 20 B [lepuoanueckoii cucteMe XUMHUECKIX

9JICMCHTOB U OIIPEACIINTE 3aKOHOMEPHOCTDb U3MCHCHUSA CBONCTB QJICMCHTOB, UX OKCUJIOB U TUAPOKCHUIOB.

2. PaccunTarh OTHOCHUTENBHBIE MOJIEKYIISIPHBIE H MOJISIPHBIE MacChl BEIIECTB.

3. CocraBuTh (pOpPMYJIBI yKa3aHHBIX BEIIECTB.

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alUTE Ja00paTopHON pabOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1ao0pamopHuim paboma.

KoHTpoJIbHbIC BONIPOCHI:
1. Haiite popmynuposky Ilepuonnyeckoro 3akona /{.11.Menneneena.
2. B uém ¢usnyeckuii cMmbica mopsakoBoro Homepa snemeHTa? Homepa mepuona? Homepa

rpyIIbI?

3. Ha3zBaHus KakuX XMMHUYECKUX DJIEMEHTOB CBsI3aHbl ¢ Poccuell u pycckumMu y4€HbIMU?
4. ITouemy Bonopon 3anumaet B IICX3 nBoiiCTBEHHOE NOJIOKEHUE?
Kpurepun ouenku: cmotpets B pazzgeine 3.1 ®OC

CamocrositeibHas padora Ne2
CocraBiieHHE IIEKTPOHHBIX CXEM CTPOECHHUS aTOMOB.

Kputepun o1ieHKH BBIMOJIHEHHS CAaMOCTOATENBbHOM paboThl: cMOTpeTh B pazaene 3.1 ®OC

Tema 2.2. Ilepuoouueckuii 3axon u Ilepuoouueckasn cucmema Xumuueckux 31€MeHmo8.
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Tunossble 3aJaHUA JJI1 YCTHOTO OMpPOCa
1. Hatite hbopmynupoBky Ileproanueckoro 3akona J[.M.Menneneenra
2. PacckaxuTe o cTpykType [lepuoanueckoil cucteMbl XUMUYECKUX JIEMEHTOB.
3. Pacckaxure o 3aKOHOMCPHOM H3MCHCHUHN XHMUUYCCKHUX CBOICTB XHMHYECKHX DJICMCHTOB,

CBsA3aHHOM C ITIOJIOXKCHHUEM B HepnounquKoﬁ CHUCTEMEC XUMHNYCCKHX DJICMCHTOB.

JlabopaTopnasi paGora Nel
Tema:MonaeaupoBanue nocrpoenus Illepuoanyeckoit TadAMIbl XMMHUYECKUX 3JIEMEHTOB.

Heab:u3yuenue s, p, d, 3JeMEHTOB Ha OCHOBAaHMM HX IOJIOKEeHUS B Ilepmoamueckoil cucreme,
MonenupoBanue [lepuoaudeckoil CCTEMbI, HAYYUTHCS J1aBaTh XapaKTEPUCTUKY AJIIEMEHTOB 110 MECTY UX
HAXOXKJICHUA B TaOJIHIIE, 3aKPETIUTh MPEICTaBICHUE O CTPOSHUH BEIIECTBA.

3a/iaHus BBIMOJIHSAIOTCS B )KypHaJe JJIsl JIaDOpaTOPHBIX U MPAKTUYECKUX padoT:

1. CmopenupoBaTh pacnojiokerue 3eMeHToB Nel-Ne 20 B [lepuoanueckoii cucteMe XUMHUECKUX
3JIEMEHTOB M ONPENEIUTh 3aKOHOMEPHOCTh U3MEHEHHSI CBOMCTB 3JIEMEHTOB, UX OKCHJIOB U TUIPOKCUIIOB.

2. PaccuuTarh OTHOCUTENBbHBIE MOJIEKYJISIPHBIE U MOJIIPHBIE MACChl BELIECTB.

3. CoctaBuTh GOpPMYJIbI yKa3aHHBIX BEIIECTB.

4.0TBeTUTH HA KOHTPOJIbHBIC BOIIPOCHI M TIOATOTOBUTHCS K 3aIUTE JIAOOPaTOPHON pabOTHI.

Cooepoicanue 3a0anuii: cmompume Memooudeckue yKazanus no iabopamopHuim pabomam.

KoHTpoJIbHBbIE BONPOCHI:

1. Haiite popmynuposky [lepuoanueckoro 3akona JI.1.Menneneena.

2. B uém ¢wusuueckuii cMmbIcI mopsakoBoro Homepa anemeHta? Homepa mepumoma? Homepa
rpynmnb?

3. Ha3BaHus KakuX XMMHUYECKUX 3JIEMEHTOB CBsI3aHbl ¢ Poccueil 1 pycCKUMH Y4EHBIMU?

4. Ilouemy Bonopoa 3anumaet B [ICXD nBoiicTBEHHOE 10JI0KEHNE?

Kpurepuu onenku: cmotpets B pazaene 3.1 ®OC

CamocrosiTesbHas padoraNe2
CocraBiieHnE 3JIEKTPOHHBIX CXEM CTPOEHUSI aTOMOB.
Kputepun olieHKH BBINOJIHEHHUS] CaMOCTOSTENbHOM paboThl: cMOTpeTh B paszzene 3.1 ®OC

Tema 2.3. Xumuueckasn ceazv. Bewecmeo.
TunoBblie 3a1aHusi 1JIs YCTHOTO OMpoca

1.Mexay aToMaMH KakuX 3JIEMEHTOB BO3HUKAET MOHHAS CBA3H?

2. OxapakTepu3yiTe KOBaJCHTHYIO CBsA3b. Ha Kakue BUABI OHA TIOApa3AemnseTcs?

3. JlaiiTe XapaKTepUCTUKY CUTMa- U TTH-CBSI3H.

JlaGopaTopHasi padora Ne2.
Tema: O3HaKOMJIeHHE CO CBOMCTBAMM JUCIIEPCHBIX CHCTEM.

Heab: O3HAKOMHUTHCS CO CBOWCTBAMU JHMCIIEPCHBIX CHCTeM. HayduThCs: TOTOBHTH CYCIICH3UIO U
AMYJIBCHUIO; PEIIaTh 33]]a4i Ha OINpe/Ie]ICHIe MacCOBOM O KOMIIOHEHTOB CMECH U TIpUMeceH.

3a/iaHus BBIMOJIHSIOTCS B )KypHaJe /sl JJaDOpaTOPHBIX U NMPAKTUYECKUX paldoT:

1.IIpoBeneHue OMBITOB:

- MPUTOTOBJIEHNE CYCTICH3UM KapOOHaTa KaJbIUs B BOJIE.

- IOJIy4€HUE IMYIBCUHU PACTUTEIHLHOTO Macha.

-TIoJTy4eHus 3071 ruapokcuaa xemnesa (111).

2. IlpaBuibpHO 3amucaTh BCe HEOOXOIUMBIC YPaBHEHHSI XUMUYECKUX PEAKIUN, PEIIUTh HEMOUKY
MIpEBPALCHUI.

3. Pemuth 1 mpaBMIIbHO OPOPMUTH 33/1a4y Ha OMpeesieHne MacCOBOU JTOJIM KOMIIOHEHTOB CMECH
U IIpUMeEcen.

4. Onucath HaOMIOEHHS U CAENaTh BBIBOJBI O MPOJICTAaHHON padoTe.
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5.0TBeTUTH Ha KOHTPOJBHBIE BOMPOCH! U TIOJTOTOBUTHCS K 3aAIIUTE JIA00PATOPHOM PabOTHI.
Cooepoicanue 3a0anuii: cmompume Memoouyeckue YKa3anus no 1adopamopusim paboman.

KoHTposbHBbIE BONIPOCHI.
1. YUto u3yyaeT KOJUTOMAHAS XUMHUSI, €€ POJIb B TEXHOJIOTHU?
2. Kak nmoapasnenstor rpydoaucnepcHbie cucteMbl? HazoBuTe npeacTaBuTeNei Kax a0l rpyIbl

" YKAXHUTC UX 3HAUYCHUC.

3. UTo TaKoe KOJUIOMIHBIC PACTBOPHI H KAKKE OHU OBIBAIOT?

4. Yro Takoe JUCIIEPCHBIE CUCTEMBI, AUcnepcHas (asa, AMCIIEPCUOHHAs Cpea.

5. Kimaccuduxarysi JUCTIEpCHBIX CHCTEM I10 arperaTHoMy cocTosiHu0. [IpuBecT npumepsl.

6. OmuH w3 BUAOB NaTtyHu coiepxkut 60% wmemu u 40 % nuMHKA. YKaXWUTE, YTO SIBIISACTCS

JTUCTIEPCUOHHON CPEIOH, a uTO AUCTIEpCHON (ha3oii?

7. Kak MOXHO OTJIMYMUTDH KOJUIOMIHBIM pacTBOpP OT UCTUHHOIO?
Kputepuu onenku: cmotpets B pazjaene 3.1 ®OC

CamocrositesibHasa padoTraNe3
CocraBiieHHe KOHCIIEKTa 10 TeMe «MeTainyeckast 1 BOJIOPOHAs XUMUYECKasl CBSI3b).

Kputepun o11eHKH BBIIOJIHEHUSI CAMOCTOSITENIbHOM padoThl: cMOTpeTh B pasnene 3.1 ®OC

Tema 2.4. Pacmeopbl. IneKmponumuueckasn OUCCoyuayusl.
TunoBblie 3aaHusl 1JIs YCTHOTO 0Mpoca
1.Kakue crioco0bl BEIpaXEHUSI COCTaBa pacTBOPA BhI 3HAETE?
2. Kakwue BemiecTBa OTHOCSTCS K 2JieKTpoauTam? UTo Takoe IeKTpoIUTHYecKas IUCCoranus?

3. Kak o6HapyXuTh IPUCYTCTBHE B PACTBOPE HOHOB BOJIOPO/A U THIPOKCH]I-HOHOB?

JlabopaTopHas padora Ne 3
Tema: Peakuun uonHoro oomena. 'maposius coseil pa3jiMyHOro TUIA.
Heab: [IpumMeHsaTs 3HaHUA 00 dMEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB U TUAPOJIN3E COJeH Ha

IMPAaKTUKE, YMCTb OOBICHATD Ha6J'IIOI[eHI/I$I N PE3yJbTaTbl OIIBITOB. Hay‘{I/ITBCﬂ COCTaBJIATh HOHHBIC
YpaBHEHHUS; YMETb OOBACHATH MPOLIECC THIPOJIN3a COJIei B BOJHBIX PACTBOPAX M 3alHMCHIBATh YPaBHEHUS
TUAPOIIN3A COJICH.

BUIC.

3aaHus BBIMOIHAIOTCS B )KypHaJie JUIsl 1a00paTOPHBIX U MPAKTHUECKUX padoT:

1. IlpoBeneHue ONbITOB:

- 0Opa3zoBaHue ra3000pa3HOTO COSAMHEHHUS.

- oOpaszoBanue HepactBopumoro coeaunenust AgCI.

- COBMECTHBIH ruaposn3 xiopuna amomunus AlCl; u cyneduna Harpus Na,S.

- oOpa3oBanue HepacTBOpUMOTO coeanaeHust BaSO,.

- oOpa3zoBanue HepacTBopuMoro coeauHeHust AgsPO,.

- TUJPOJIU3 COJTH, 00Pa30BaHHOW CHIIBHBIM OCHOBaHUEM U CJIA00# KHUCTOTOM.

- TUJIPOJIA3 COJIH, 00Pa30BaHHON CIIa0bIM OCHOBAHUEM U CHIIBHOM KHUCIOTOH.

2. 3amucath Bce HEOOXOIMMBIE YpaBHEHHS XHMHUYECKUX PEAaKIUH B MOJEKYISIPHOM W MOHHOM

3. OnucaTh HAOTIOACHHSI U CCNIaTh BBIBOJ 00 YCIOBHSX MPOTEKAHUS PEAKITNl HOHHOTO OOMEHA.
4.0TBeTUTH HA KOHTPOIbHBIC BOMPOCHI U TIOJTOTOBUTHCS K 3aIIUTE JTA00PATOPHOM pabOTHI.
Cooepoicanue 3a0anuii; cmompume MemoouyecKue YKa3aHus no 1abopamopusvim paboman.

KoHnTpoJibHBIE BONIPOCHI.
1. Kakne BemecTBa OTHOCATCS K D3JEKTpoauTaMm? YUTO Takoe SBJIEHUE 3IIEKTPOJIUTUYECKOU

IUCcconranun?

2. Hanummte ypaBHEHUs aucconmaliu cieayrommx Bemects: Ba(OH),, Na,CO3, CuSO,.
3. Yto takoe ruaponus conu? K;akue THUMIBI THIPOIHU3a CYIIECTBYIOT?
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4. Hanummte ypaBHeHus peakiuit ruaponmsa coneid uist: NaNOs, FeSO,,

5. Onpenenute, B KaKOM ciy4yae OyJeT MpoTeKkaTh TUAPOIN3 COJId B Boje. HanumuTte ypaBHeHUe
peaKIuy TUIPOIH3a IS 3TOM conm:a) OpoMu Kaiust; 0) Cynb(hat Kajaus; B) HUTPUT KaJUs;

Kputepuu onenku: cmotpets B pazaene 3.1 ®OC

IMpakTnyeckas padora Ne 1
Tema: IlpurorosiieHne pacTBOpPa 3a1aHHONH KOHIIEHTPALMU.

Heab: npuoOpeTeHre HABBIKOB MPUTOTOBICHUS PACTBOPOB Pa3IMYHON KOHIIEHTPAIMU U3 CyXOil
coJu WM 0ojiee KOHIIEHTPUPOBAHHOTO PACTBOPA.

3a/iaHus BBIMOJIHSAIOTCS B )KypHaJe JJIsl JaDOpaTOPHBIX U MPAKTUYECKUX padoT:

1. Pemmre 3amauu, opopMuTE peIIeHHs, COTIIACHO MPUMEpPa pelieHus 3aaauu. ONUIINUTE MOPSI0K
JIEUCTBUM.

2. CnenaiiTe BBIBOJ] O MPOJICTAHHON padOTe M ONMUIIKUTE 00JacTh MPUMEHEHHUS MTPUTOTOBICHHOTO
pactBopa.

Cooeporcanue 3a0anuil: cmompume mMemooudecKue YKa3anus no npaKmuieckum pabomam.

Kpurepuu onenku: cmotpets B pazaene 3.1 ®OC

CamocrositesibHas padora Ne3
CocraBnieHre KOHCIIEKTa 10 TeMe «MeTainyeckasi ¥ BOJIOPOIHAS XUMUYECKAsI CBSI3bY.
Kputepun o1leHKH BBIIIOJIHEHUS CAMOCTOSTENIbHOM paboThl: cMOTpeTh B paznene 3.1 ®OC

Tema 2.5. I'uoponus coneit
Tunoselie 3a1aHus 1JIs YCTHOTO 0Mpoca
1.Kaxkoii rporiecc Ha3bIBaeTCs THAPOTH3OM?
2. Kakue ¢pakTopsl ONMPEeIsoT PEakIuIo CPeIbl PH PACTBOPCHUU Pa3IMYHBIX COJICH B Bojie?

3. Hammmcarsn IruapoJums3 coyen Pa3JIMIHOI'0O THUIIA

JlabopaTopuas padora Ne 3
Tema: Peaknun nonHoro oomMena. I'mapoJmms coJieil pasjM4HOroO TUIA.

Hean: [IpuMenaTs 3HaHus 00 SIEKTPOJIUTUUECKON TUCCOIMAIIMN BEIIECTB U THAPOJIM3E COJIeH Ha
IPAKTUKE, YMETb OOBIACHATH HAONIOJEHUS W pe3yJbTaTbl OMbITOB. HayuuTbcs COCTaBIATH HOHHBIE
YpaBHEHHSI; YMETh OOBSICHATH MPOIIECC THIPOIIHM3a COJICH B BOAHBIX PACTBOPAX M 3alMCHIBATh YPABHEHUS
THJIPOJIA3A COJIEH.

3a/1aHus BBIMOIHIIOTCS B J)KypHaJe JUIsl JaOOpaTOPHBIX U MPAKTUUYECKUX PadboT:

1. IIpoBenieHrE ONBITOB:

- 00pa3oBaHue Tra3000pa3HOT0 COSAMHEHUSI.

- obpasoBanue HepacTBopumoro coequnerust AgCI.

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

- oOpa3oBaHue HepacTBOpuMoOro coeanHeHust BaSOa.

- oOpa3oBanue HepacTBopuMOro coeauaeHus AgsPO,.

- TUJIPOJIA3 COJIH, 0OPa30BaHHON CHIIBHBIM OCHOBAHUEM M CIIa00N KUCIIOTOM.

- TUIPOIIU3 COJTH, 00pa30BaHHOW CJIa0BIM OCHOBAHUEM U CUIILHON KHUCIIOTOM.

2. 3anucarh Bce HEOOXOJMMbIE YPAaBHEHHUS XUMHUECKUX PEAKIUNA B MOJEKYISIPHOM U MOHHOM
BUJIC.

3. Onucatps HAOMIOIEHHS U C/IeNaTh BBIBOJ 00 YCIOBUSAX MPOTEKAHUs PEAKIIM HOHHOTO OOMEHa.

4.0TBETHTH Ha KOHTPOJILHBIE BOITPOCHI M MIOJATOTOBHUTHCS K 3aIIUTE Ta0OpaTOPHOH pabOTHI.

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

KonTpoJibHbBIE BOPOCHI.

1. Kakue BemecTBa OTHOCATCS K dyekTpoiauTam? UTo Takoe SBJICHHE JIICKTPOIUTHUYCCKOM
JHCCOIAAIN?

2. Hanumure ypaBHEeHUs Aucconuaruu cieayrommx semects: Ba(OH),, Na,CO3, CuSO,.
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3. Yro Ttakoe ruaponus conu? Kakue THUIBI THIPOIN3a CYIIECTBYIOT?

4. Hanummre ypaBHeHus peakuuil ruapoausa cosieit mist: NaNOs, FeSOy,

5. Ompenenute, B KaKOM ciiydae OyaeT IpoTeKaTh THAPOIIN3 CONMU B Boje. Hamuimmre ypaBHeHHE
peaKIMK TUAPOIIN3a JIJIs OTOU CoJn:a) OpoMuT Kanus, 0) Cyabdar Kanus; B) HOTPHUT KaJIHs;

Kputepun ouenku: cmorpets B pazzgeine 3.1 ®OC

CamocrosiTesibHast padora Ned
Pemenne ynpaxseHuil nmo teme «l'eHeTHMuYeckas CBsI3b MEXKIY KIAacCaMH HEOPraHUYECKHX
COCIMHEHUI.

Kpurepun o1ieHKUBBITOTHEHUST CAMOCTOSITEIIBHON paboThI: cMOTpeTh B pazzaene 3.1 ®OC

Tema 2.6. Xumuueckue peakuuu.
TunoBsble 3a1aHUA I YCTHOTO ONPOCa
1. Kakue BbI 3HaeTe TUITBI XUMHYECKUX PEAKIIHI?
2. Kakue peaknuu Ha3bIBAIOT OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIMU?

3. Kakne BCIICCTBA HA3bIBAIOT OKUCIUTCILIMU, 4 KAKHC BOCCTaHOBHUTEIISIMHU?

JlabopaTopnasi pa6ora Ne 4
Tema: OKHCINTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B XUMHUYECKHX MPOIleccax.

Heab: wu3yyeHHE OKHUCIUTEIHLHO-BOCCTAHOBUTENBHBIX CBOMCTB PAa3NMYHBIX XHUMHUYECKHX
COCIIMHCHHI, OCBOCHHE METOAMKH COCTaBJICHHUS ypPaBHEHUH OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB.

3aaHus BBIMOTHIIOTCS B )KYPHAJE Ul TAOOPATOPHBIX M IMPAKTUICCKUX PAOOT:

1. IlpoBeeHue OMBITOB!

- B3aMMOJIEMCTBUE IMHKA C COJISTHOM KUCIOTOM.

- B3aUMO/ICHCTBUE HATPUS C BOJOM.

- B3aUMO/ICHCTBUE aTIOMUHUS C HOJIOM.

- TOpEHUE JTUTHSI.

- ropenue ¢ocdopa.

- TOPEHUE CEPBHI.

- B3aUMO/ICHCTBUE AIFOMUHHUS C CEPOI.

- B3aUMOJICMCTBUE MEJU C CEPHOM KUCIOTOM.

- B3aUMOJICMCTBUE MEIU C a30THOM KHUCIIOTOM.

2. PacctaBuTh KO3(PQUIIMECHTH B YPaBHEHUAX XUMHUYCCKUX PEAKIUNA METOJOM JJICKTPOHHOTO
OanaHnca.

3. OnucaTh HAOTIOCHHMSI U C/CNIATh BBIBOJ 00 YCIOBHSX MPOTEKAHUS PEAKITHIT

4.0TBETUTH HA KOHTPOJIbHBIE BOMIPOCKHI U TTOJITOTOBUTHCS K 3alUTE J1a00paTOpHON pabOTHI.

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

KoHnTpoJibHBIE BOIPOCHI.

1.Kakue peakuy Ha3bIBaIOTCS OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIMUA? 2.YTO TaKO€ OKMCIUTEND U
BoccTaHOBUTEND? [IpuBEeIMTE TPUMEDBL.

2.Yto Takoe OKUCIUTENL U BoccTaHOBUTENL? IIpuBeauTe npumepsl.

3.0xapaKTepru3ynTe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KHCIOPOA.

4. Paccmotpute B3ammojeilictBue okcuna xkenesza (ll) ¢ amromMuHHeM ¢ MO3UIMM OKHUCICHUS-
BOCCTaHOBJICHUSI.

Kpurepun onenku: cmotpets B pazzgeine 3.100C

CamocrosiTesbHast padora Ned
Pemenne pra)KHeHI/Iﬁ no teme «l'eHeTWdeckas CBA3b MCXKIOY KiIacCaMHM HCOPraHUYCCKHUX
COCIMHECHUI.

Kputepuu orieHKH BBITTOJHEHHS CAMOCTOATEILHON pabOThI: CMOTpPETh B pazzaeine 3.1 ®OC
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Pazgea 3. HEOPTAHUMYECKASA XUMMUSA

Pe3yabTaThl 00yueHUsi: ymMeHus,
3HAHHUS, 001HME U
npogeccuoHaATbHbIE KOMIIETEHIMU

IMoka3aTesu olleHKH pe3yJabTaTa

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4YeHHsl

YMmern:

¥Y1. Ha3piBaTh HM3y4YEHHBIC BEIIECTBA
1o TPUBHAIIBHOU U
MEXIYHApOAHOM HOMEHKIIATYDE;

- Hamucanwe u dYTeHHE 3HAKOB
XUMHUYECKHUX 3JICMCHTOB;

- pa3nuyue MPOCTBHIX U CIOXKHBIX
BEIIECTB, CMeceil M  CIIOXKHBIX
BEIIIECTB;

- cocraBieHue (GopMyn OMHAPHBIX
COCJIMHEHUI U UX Ha3BaHHC;

- 4YTeHHEe W Ha3BaHue Q(OpPMYyI

XHUMHUYECKHX COCIMHEHUA,
MPUHAIICSKAIMX K  BOKHEHUIINM
KJaccam HEOPraHUIEeCKUX
COCIMHEHU;

- COCTaBIICHHE Ha3BaHUU BCeEX
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.

¥Y2. Onpenensitb: BaJE€HTHOCTb u

CTENEHb  OKHUCICHUS  XUMHYECKHX
AJIEMEHTOB, THUI XUMHUYECKOW CBS3U
B COCIMHECHUSX, 3aps HOHa,
XapaKkTep Cpensl B BOJIHBIX
pacTBopax HEOPTraHUYECKUX u
OpraHUYEeCKUX COEIMHEHUH,
OKHCITUTENh u BOCCTAaHOBUTEIb,

MNPUHAJIC)KHOCTh BCHICCTB K PA3HBIM
Kj1accaM HCOPTaHNYCCKUX u
OpFaHquCKHXCOCHHHCHHﬁ;

- OnpeneneHue coctaBa BeEIIECTBA
o ux opmymnam;

- omnpeaeeHue
XUMHYECKUX PEAKIIU;
- NIPUMEHEHHUE 3aKOHA COXPaHEHHUs

IIPU3HAKOB

MaccChl BEIIECTB MPU HAMMCAHUMU
YpaBHEHUMU;
- COCTaBJICHHE XUMHYECKHUX

ypaBHEHMH, YpaBHUBAHUE UX;

- OIpEJENIEHUE BAJICHTHOCTH H
CTETNIEHH OKHCIIEHUS DJIEMEHTOB B
HEOPraHUYECKUX COCTUHEHMSIX;

- PAaclo3HaBaHHUE OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHOTO ITPOLIECCa;

- COCTaBli€HHE  JJIEKTPOHHOTO
OajaHca;

- OIpeJIeNIeHHe 3apsiaa UOHa;

- OIpe/IeNcHUE OKHCIUTENS W

BOCCTAHOBUTEJNII B OKHCIHMTEIBHO-
BOCCTAHOBHTEJBHBIX PEaKIUsIX;

- OIpeleleHue M0 XUMHUYECKHM
dbopmynam, MPUHAIC)KHOCTh
BEIIECTB K ONPEACICHHOMY KIJIacCy
COCIUHCHHI,

- HamucaHWe cXeM O00pa30BaHUs
XUMHUYECKON CBSI3W B yKa3aHHBIX
COCIMHEHUSIX.

YcTHBIM onpoc.
Pe3ynbTaTel
BBITMIOJTHEHUSI U 3aIIUTHI
MPAKTUICCKHUX 3aHATHH 1
71a00paTOPHBIX padoT.
Pe3ynbTatsr
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIIbHON
paboTHI.
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¥3. XapakTepuzoBaTb:  3JIEMEHTHI
MaJIbIX ICPUOA0OB MO HUX MOJIOXKCHUIO

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

OPraHMYeCKUX COCIIUHEHUH; CTPOCHHE
U XUMHUYCCKUC CBOﬁCTBa I/ISYIIGHHLIX
HEOPraHWYECKUX U  OPraHMYECKUX
COCIMHECHH;

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

- COCTaBJIICHUE CXEM CTpPOECHHUS
aToOMOB 9JIEMEHTOB MEePBBIX
YETBIPEX [IEpUOI0B
[Tepronueckoit CUCTEMBI,

- ONHMCAaHUE BAXHEUIIINX CBOMNCTB U
XapaKTEPUCTUK XHUMHYSCKHX
3JIEMEHTOB 10 IUIAHY, Ha OCHOBE
nojnoxxenus B Ilepuoanueckoit
CHCTEME;

- AHAJIM3UPOBAHUE OKHUCIUTEIBHO-
BOCCTaHOBHUTCIILHBIX CBOICTB
aTOMOB, HOHOB M BEIICCTB, a TAKKe
uX CHIBI Ha OCHOBE 3HAHHM O
CTPOCHUU U MEPUOJUYHOCTH M TIO
nonoxenntro B Ilepuoguueckoit
CHCTEME;

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

- cpaBHeHHE (DU3NYECKUX CBOWCTB
METAJIOB ¥ HEMETAJLJIOB;

- OIMCAaHHWE OCHOBHBLIX XHUMHYECKUX
CBOIMCTB METAJUIOB, HEMETAINIOB U
HUX COCJIMHEHMM;

- MMOCTPOEHHUE CTPYKTYPHBIX
dbopmyn HEOPraHUYECKUX u
OPraHUYEeCKUX COCTMHECHUM;

YcrHbIi onpoc.
Pesynbrarsl
BBITMOJTHEHUSI U 3aILUTHI
MPAKTUYECKUX 3aHATUI U
1a00paTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSITENILHOM
paboTHL.

Y4. O0BACHATE: 3aBUCUMOCTEH CBOMCTB
BEIIIECTB OT MX COCTaBa U CTPOCHUS,
MPUPOAY XUMHUYECKON CBSA3H (MOHHOM
M KOBAJICHTHOM, MeETaJJIMUYeCKOM U
BOJIOPOJHOM), 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM PEaKUUU U TOJIOKEHUE
XHUMHYECKOTO paBHOBECHs oT
pa3nuYHbIX (DaKTOPOB;

- OObsicHeHHE (QUIUUECKUX U
XUMAYECKHX SBICHHA C TOYKH
3peHUs aTOMHO-MOJIEKYJISIPHOTO
yUEHHUS;

- BBISBJICHHE 3aBHUCHMOCTH MEXIY
CTPOEHUEM XUMHUYECKHX
COCIMHEHHUI U WX CBOMcTBaMHu ( Ha
npumMepe KUCJIOT,  COJei,
OCHOBaHHIA);

YeTHBIN ompoc.
Pe3ynbTaTe!
BBITNIOJTHEHMSI U 3aILUTHI
IIPAKTUYECKUX 3aHATUHN U
1abopaTOpPHBIX padoT.
Pesynbrarel
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSATEIbHON
paboThI.

YS5.BeinogaHATh XUMHUYECKUN
SOKCIEPUMEHT 10  PACHO3HABAHUIO
BAOKHEUIITNX HEOPraHUYECKUX u

OpraHn4YC€CKUX BCIICCTB

- [TpoBenenune npocreniero
XUMHYECKOTO IKCIIEPUMEHTA C
cOOJTI0ICHUEM TPABHIT TEXHUKH
0€30I1aCHOCTH,

- HabOmroieHue, hukcamnus u
OIMCaHUE PE3yIbTATOB
MTPOBEJICHHOTO YKCIIEPUMEHTA;

- ompeaeneHHE  BO3MOKHOCTH
HpOTeKaHI/ISI XUMHUYCCKUX
MIpeBpaIeHUI B pa3IUYHBIX

YcTHBIM onpoc.
Pesynbrarhl
BBIMOJTHEHMSI U 3aLUTHI
IIPAKTUYECKUX 3aHATUN U
1abopaTOPHBIX padoT.
Pesynbrarsl
BBIMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOSATEIIbHON
paboThI.
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YCIIOBUAX u OIICHKU Hux
MOCJICICTBUH;

- OesomacHoe  oOpamieHue ¢
TOPIOYNMH 51 TOKCHYHBIMU
BEIIECTBAMH, 71a00paTOPHBIM
0o0opynoBaHUEM;

- IIPUTOTOBJICHHE pacTBOpOB

3aJJaHHON KOHIIGHTPAlUH B OBITY H
Ha IIPOU3BOJCTBE.

Y6. IlpoBomuTh: CamMOCTOATEIbHBIN
MOUCK XMMHUYECKOH wuHpopMamuu c
MCTIOJIb30BaHUEM Pa3ITUYHBIX
UCTOYHHUKOB - (HAYy4HO-TIOIMYJISIPHBIX
W3JIaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTepHeTa); HCIIOJIB30BaTh
KOMITBIOTCPHBIC ~ TEXHOJOTHUH  JUIS
00paboOTKH W Tepefayd XUMHYECKOU
uHpopManuu u e TMPEICTaBICHHS B
pa3n4HbIX hopmax;

- Hcnons3zoBanue OCHOBHOM
y4eOHOI JuTepaTypbl i IOHMCKa
XUMHAYECKOH nH(poopmanuu;

- UCIOJIb30BAHUE JIOTIOJIHUTEIbHBIX
JUTEPATYPHBIX UCTOYHHUKOB;

- UCIIOJIb30BaHUE UHTEpHET-
pecypcos;

- COCTaBJIEHHE Tpe3eHTalMi JUIs
0o0pa®OTKM W TPEACTaBIICHUS
XUMHUYECKON HH(popMauuy;

- AHATU3UPOBAHHE HCIIOJIb3YEMBIX
HCTOYHHKOB.

YcTHBIM onpoc.
PesynbTaThl
BBITIOJIHEHUSI U 3AIUTHI
MPAKTUYECKUX 3aHATUHN U
1abopaTopHEIX PaboT.
Pesynbrarsl
BBITIOJIHCHHS
BHEAYAUTOPHOMN
CaMOCTOATEIBHON
paboTHI.

3HaTh:

31. Baxneiimne xumuueckue | 1) Bocnpousseaenue | YcTHbIN onpoc.
MOHATHUS:  BEIIECTBO, XHMMHUYECKHH | (HOPMYITHPOBKU BaOXKHEWINX | Pe3ynbpTaTsl

JJIEMEHT, aToM, MOJIEKYJIa, | XUMUYECKH ITOHATUM; BBITOJIHEHMSI U 3aIUTHI
OTHOCHUTEJIbHBIE aTOMHBIE U | 2) NEpeyuClIeHHe CYIIECTBEHHbIX | MPAKTUYECKUX 3aHATHH U
MOJIEKYJISIPHBIE MAacchl, UOH, | IPU3HAKOB ITOHATHS; 1a00paTOPHBIX paboT.
QIJIOTPOTNSL, M30TOIBI, XMMHYECKas | 3) yCTAHOBJIEHHWE CBSI3U JaHHOTO | Pe3ynbraThl

CBSI3b, JNEKTPOOTPULATENBHOCTD, | IOHATUS € JAPYTUMH,  paHEE | BBIIOJIHECHHUS
BaJICHTHOCTh, CTENEHb OKUCJIEHHS, | CPOPMUPOBAHHBIMY; BHEAYIMTOPHOU
MOJIb, MOJISIpHas Macca, MOJIIpHBINA | 4) IpHUBEJEHHE pPa3HBIX CHOCOOOB | CAMOCTOSTEIBHOM
00BEM ra3zo00pa3HbIX BELIECTB, | BBIPAXKEHUS MTOHATHI; paboTHL.

pacTBOpBI, INEKTPOJIAT u | 5) wucnonb3oBaHue BaXHEHIINX

HERJIEKTPOJIUT, AIIEKTPOJIUTUYECKAS | XMMUUYECKUX HOHSITUS JUISt

aucconuanys, OKHUCJIUTEID U | OOBSICHEHUS OTAEIbHBIX (DAKTOB M

BOCCTaHOBUTEb, OKHCJIEHHE U | SBIEHUIL.

BOCCTAHOBJICHHE, TeIUIOBOH 3¢ dekT

peakuuy,  CKOpOCTb  XUMHYECKOH

peakuum, KaTajus, XUMHUYECKOE

paBHOBecHe,  YIJIEPOIAHBIA  CKeJeT,

GbyHKIMOHANBHAS TpyINNa, H30MEpHUs,
TOMOJIOTHSI,

32. OcHOBHBIE 3aKOHBI  XMMMH:
COXPaHCHHUS MacChbl BEILIECTB,
IMOCTOSIHCTBA cocTaBa BEIIIECTB,
[Tepuoanueckuit 3aKOH

J.M.MeHneneena;

1) Bocnpoussenenue
(hopMyITUPOBKU 3aKOHOB;
2) mpUMEHEHHE 3aKOHA COXPaHCHHUS

Macchbl BEIIECTB MPU HANMMCAHUHU
XUMHUYECKHUX ypaBHEHU;

3) IIPUMEHEHHE 3aKOHa
IIOCTOSIHCTBA COCTaBa BEILECTBA IS
YCTaHOBJICHUS IIpOCTEeNIIEn
MOJIEKYJISIPHON bopmybl
BEIIECTBA,;

YcTHBIM onpoc.
PesynbTaTh!
BBITIOJTHEHHSI U 3aIIIUTHI
MPAKTHYECKUX 3aHATHI U
1a00paTOpHBIX padoT.
Pe3ynbTatel
BBITIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEJIbHON
paboTHI.
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4) HCIIOTb30BaHUE
00BEMHBIX OTHOIIICHUI
pelieHu pacuéTHBIX 3a/1a4;
5) MOHNMAaHUE CMBICTIA
[lepuonuueckoro  3akona  JI.W.
MenzeneeBa U MCIOIb30BaHUE €r0
IJI1 KA4eCTBEHHOIO aHajW3a U
000CHOBaAHHUS
OCHOBHBIX
CTpOCHHS
XAMUYECKHUX
COCIMHECHU;
6) yCTaHOBJICHHE
MEXIYy  CTPOSCHUEM
XAMUYECKUMU
JJIEMEHTA.

3aKOHa
pu

3aKOHOMEPHOCTEH
aTOMOB, CBOMCTB
9JIEMEHTOB U  HX

3aBHCUMOCTH
atomMa "
CBOMCTBaMU

33. OcHoBHEBIE
XUMHYECKOM CBSI3H,
AJIEKTPOJTUTUYECKOM JIFCCOIAIINAHN,
CTPOCHUS OpraHUYECKUX u
HEOPraHWYECKUX COCAMHEHUN;

TCOPHUH XUMUU:

1) BocmpousBenaeHne OCHOBHBIX
ITOJIOKEHUN XMMUYECKUX TEOPUH;

2) IIPUMEHEHHE OCHOBHBIX
IIOJIOKEHUH XUMHYECKUX TEOPHUM
(cTpoeHust atomMa, XHUMHYECKOM
CBsI3H, ANEKTPOJIUTUYECKON
JUCCOLMALNHY, KHCJIOT u
OCHOBaHUH, CTpOCHUS
OpPraHUYECKUX COEUHEHU,
XUMHUYECKON KUHETUKH) JUTS
aHaJu3a CTPOCHUS U  CBOWCTB
BEILIECTB;

3) oObsCHEeHME  NPUMEHUMOCTH
M3yYEHHBIX XUMUYECKHUX TEOPUHL.

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

34. Baxnenmme  BemiectBa @ HU
MaTepuaibl: BaKHEWIINE METaulbl U
CIIaBbl; CEepHasi, COJsHAas, a30THas U
YKCYCHasi ~ KHUCIJIOTBI;  OJIaropoJiHbIe
raspl, BOJOPOJ, KHUCIOPOJ, T'aJOTEHBI,
IIeJIOYHbIE ~ METaUIbl;  OCHOBHBIE,
KHUCJIOTHBIE M aM(OTepHbIE OKCHIbI U
TUIPOKCHUBI, HIENOYH, YTIEKUCIBIA U
yrapHblii  Trasbl, CEPHUCTBIM  Tas,
aMMHaK, Bojia, MPUPOIHBIN Ta3, METaH,
9TaH, OTWIEH, AaleTWIEH, XJOpHUA
HaTpus, KapOoHAaT | TrUApokapOOHAT
HaTpus, KapOoHaT U ¢ochaT KanblUus,
OCH30JI, METAHOJI, 3TAaHOJ, CJIOKHBIC
3UpHI, KHPBI, MbLIa,
MOHOCaXapuIbI(TIIFOK03a),
JACAXAPHUJIBI (caxapo3za),
MTOJIMCaXapu bl (xpaxman 51
LIEJUTI0JI03a), aHWUJIMH, aMMUHOKHCIIOTHI,
Oenku, HCKYCCTBEHHbIE U
CUHTETHUUYECKUE BOJIOKHA, KAYy4yKH,
IJ1aCTMACCHI.

1) Hamucanue U BOCHpPOU3BEICHUE
dbopMyn BaXKHEHIIMX XUMHUYECKHX
BEIIECTB;

2) yCTaHOBIIEHHE 3aBUCUMOCTH
MEXIY NPaKTHYECKIM
NPUMCHEHHEM  BEUIECTB U WX
COCTaBOM, CTPOCHHEM "
CBOMCTBaMH;

3) mepevyrciIeHue PO U 3HAYCHUS
JTAHHOTO BEIIECTBA B MPAKTHUKE;

4) 00BsICHEHUE OOIIHUX CIIOCOOOB H
MIPUHIIMIIOB NOJy4yeHUs Hanboliee
Ba)KHBIX BEIIECTB.

YcTHBI ompoc.
Pe3ynbTaTe!
BBITTOJIHEHUS U 3aIUTHI
NPaKTUYECKUX 3aHATUH U
1a00paTOpHBIX padoT.
Pe3ynbTatsr
BBITTOJIHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEIILHOU
paboTHI.
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Tema 3.1. Obuue ceoiicmea memannos.
TunoBble 3a1aHuA IS YCTHOTO ONMpPoOca
1. HazoBuTe rinaBHble GU3NUECKHUE CBONCTBA METAUIOB.
2. Ykaxute HanOoJiee paclpoCTPAHEHHBIE CIIOCOOBI MOJIYICHUST METAIIJIOB

3. UTo Takoe KOppOo3usi METAIJIOB U KaKWE CIIOCOOBI 3aIIUTHI OT He€ BbI 3HaeTe?

JlabopaTopnasi paGora Ne 5
Tema: O0mme cBOMCTBA U CIJIABBI MeTAaLNI0B. KauecTBeHHbIE peakMi HA HOHbI Fe’* n Fe®*.

Lesib: U3y4nTh MUKPOCTPYKTYPY, CBOHCTBA, CHOCOOBI MOTyYSHHUS U IPUMEHEHUE CEPBIX YyTyHOB,
Ha MPaKTUYECKUX MPUMEPAX U3YUUTH OOIIME CBONCTBA METAJUIOB U CBOWCTBA UX COCAMHEHUH.

3amaHus BHIOIHAIOTCS B )KypHaJIe Ut 1a00paTOPHBIX U MPAKTHYECKUX PadoT:

1. IlpoBeeHue ONMbITOB:

- B3aUMO/JICHICTBUE METAJIIOB C COJISIMHU.

- B3aMMOJEICTBHE METAJUIOB C HEMETAJUIAMHU

- cBoMicTBa okcuja xxenesa (III).

- IOJIy4€HUE U cBolicTBa rujpokcuaa xenesa (I1I).

- KaueCTBEHHAas peaklysl Ha nonsrFe®.

- 3aKaJIKa U OTITYCK CTaJH.

2. 3anucaTh BCE ypaBHEHHUS XMMHUYECKUX peaklUui B MOJEKYJISIPHOM M MOHHOM Bujie. B ciayuae
peakuuii OBP paccraButh K03(hGUIHEHTH B YypaBHEHUAX XUMHUYECKUX pPEAKIUid METOJ0M
3JIEKTPOHHOTO OaliaHca.

3. Onucatb HaOMIOACHUSA U ClIeTIaTh BBIBOJBI O MIPOJIEIaHHOM paboTe.

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U OJATOTOBUTHCS K 3alUTE J1a00paTOpHOIl pabOThI.

Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KonTposbHbIe BOIPOCHI.

1. Yem oTnuyaeTcst Oelblii 4Yyr'yH OT ceporo?

2. Ha xakue Kj1acchl oIpa3ieiaioT cepble YyI'YHbI B 3aBUCUMOCTHU OT (hOPMBI IrpapUTOBBIX
BKJIFOUEHUI?

3. Kakas merayinyeckasi OCHOBa MOKET OBbITh B CEpPBIX UyT'yHaX U OT YEro 3TO 3aBUCHUT?

4. Kak noJy4uTh BEICOKOTIPOYHBIN UyryH?

5.Kakumu xuMudyeckumMu cBocTBaMu 001a/1at0T METaILIbI?

6. Ykaxxute Haubosee pacipoCTpaHEHHbIE CIIOCOOBI MOTY4YEHHUSI METAIIJIOB.

7. C BOOHBIMHU pacTBOpPAMH KaKUX COeTUHEHNH OyneT pearnpoBaTh HUKeIh: HBr, MNSO,4
,CU(NOs3), BaCl,, KOH? CocraBbTe ypaBHEHHUS peakiinii.

Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

IIpakTuyeckas padora Ne 2
Tema: Pemlenue 3xcnnepuMeHTANBHBIX 32/1a4. ['eHeTHUYecKasi B3aUMOCBSI3b MPOCTHIX U CJI0MKHBIX
BelIEeCTB.

Heab: [IpuMeHSTh TEOpETUUECKHE 3HAHUS O BOKHEHIINX KJIaccaX HEOPTraHMYEeCKHX COSIMHEHHIA
Ha TIPAKTHKE, MPOJOJDKUTh H3YUYEeHUE XHMHYCCKUX CBOWCTB OKCHJOB, THJIPOKCHJIOB, KHCIOT H
OCHOBaHUH, T€HETHYECKOHN CBS3U MEXKY KIacCaMU HEOPTaHUUYECKUX COSTMHEHUH.

3amaHus BHIIOIHSAIOTCS B KypHAJe sl 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. PacnipenienuTe BemecTBa Mo KJiaccaM M Ha30BHUTE UX.

2. Pemnte 1ienoyky mpeBpaIieHui.

3. JlomuimuTe MOJIGKYJISIPHBIE W TOJHBIE HOHHBIE YpPaBHEHHS, COOTBETCTBYIOIIHE IaHHBIM
COKpAIICHHBIM UOHHBIM.

4. DKCnepUMEHTaIbHOE PEIICHHUE 3a/1a4H.

Cooepoicanue 3a0anuii: cmompume MemoouyecKue YKa3aHus no npakmuyeckum pabomam.

Kputepun ouenku: cmotpets B pazzene 3.1 ®OC
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CamocrosiTesibHass pabora NeS
CocraBneHue KoHcIekTa 1mo TeMe «CrutaBbl MeTalioB. Koppo3ust MeTamioBy.
KpuTepun OleHKH BBIITOIIHEHUSI CAMOCTOSTENIEHON padoThI: cMOTpeTh B pasnene 3.1 ®OC

Tema 3.2. Obwue ceoiicmea Hememannoe
Tumnossble 3a1aHus 1JI5l YCTHOTO OIIpPoca
1. Yem otnnuarotcst pusnyeckre CBOMCTBa HEMETAIIIOB OT METAJIOB?
2. IlpuBenure mpuMepsl peaklUuii HAa OKHUCIHMTEIbHbIE M BOCCTAHOBHUTEIBbHBIE CBOMCTBA XJOpA.

Kakne u3 HHMX BbIpakeHbl cuibHee W mouemy? Kak u moueMy JaHHBIE CBOMCTBA M3MEHSIOTCA I10
MOArPYIIIE rajloreHoB?

3. B uem 3akimrogyaercs yHUKaIbHOCTh JIEKTPOHHOTO CTPOCHUS aToMa Bojjopoia? MoKHO i
noMectuTh Bosiopoa B I uim VII rpynny Ileprnoandeckoi cuctembl?

IpakTnyeckas padora Ne 2 «Penienue s3KkCcriepuMeHTaIbHbIX 3a/1a4. ['eHeTnueckas B3auMOCBS3b
MIPOCTHIX M CIIOKHBIX BEIICCTBY.

Heab: [IpuMeHsTh TeOpETHUECKHE 3HAHUS O BAKHEHIINX KJIaccaX HEOPraHMYEeCKUX COSHMHEHHIA
Ha TIPAKTHKE, TPOJOJDKUTh HM3YUYCHUE XHMHYCCKHUX CBOWCTB OKCHJIOB, THIPOKCHJIOB, KHCIOT H
OCHOBaHUH, FT€HETUYECKOH CBSI3U MEXY KJIacCaMU HEOPTraHUYECKUX COSAMHEHUH.

3aaHus BBIMOTHIIOTCS B )KYPHAJE IS TAOOPATOPHBIX M IMTPAKTUICCKUX PAOOT:

1. PacnpenenuTe BeliecTBa Mo KjiaccaM M Ha30BHUTE UX.

2. PemmTe Lienoyky npeBpaeHuil.

3. JlomumwuTe MOJIGKYJISPHBIE M TOJHBbIE HOHHBIE YpPaBHEHMS, COOTBETCTBYIOIIHME IaHHBIM
COKpAIICHHBIM HOHHBIM.

4. DKcniepUMEeHTaIbHOE PelIeHUE 3a1a4u

Cooeporcanue 3a0anuii; cmompume MemoouyecKue YKa3aHus no npakmuyeckum pabomam.

Kputepun onenku: cmotpets B pazzeine 3.1 ®OC
CamocrosiTesibHast pabora Ne6
CocraBneHue KoHCIeKTa 1o TeMe «CHIMKaTHas IPOMBIIIIIEHHOCTh. [Ipon3BOJCTBO cepHOI

KHCIIOTBD).
Kpurtepru olieHKH BBINOJIHEHHS CaMOCTOATENbHOM paboThl: cMoTpeTh B pazaeine 3.1 OC
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PA3JIEJI 4. OPTAHUYECKASA XUMUA

Pe3yabTaThl 00yueHUsi: yMeHus,
3HAHHUS, 00IIHE U
npogeccuoHaTbHbIE KOMIIETEHIMHU

IMoka3aTenu OlleHKHU pe3yabTaTa

®opMa U MeTO/bI
KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHust

YMmern:

Y1. Ha3piBaTh M3y4YEHHBIC BEIIECTBA
o TPUBUAIBHOU 1581051
MEXIYHAPOAHOW HOMEHKJIATYpE;

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)  cocTaBlieHHE  CTPYKTYpPHBIX
dopmyn Ba)KHEHIIINX
KHCJIOPOJICOAEPKALITIX
OpPraHMYeCKUX COCIMHEHUN;

5) HalvCaHue CTPYKTYPHBIX
dopmyn BCEX BO3MOJKHBIX
H30MEpOB a30TCOoAEpIKAIINX

OpPraHMYECKUX COCIUHECHUN;

6) cocraBieHHe Ha3BaHUU BCEX
UCIIOJIb3YEMBIX bopmyn
XUMHYECKMX  COEIMHEHUH IO
TPUBHAIIBHOM U MEXKIyHApOIHON
HOMEHKJIAType.

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

V2. Omnpenensite: BaJE€HTHOCTH U

CTEIIEHb  OKHUCJIEHUS  XUMHUYECKUX
3JIEMEHTOB, THI XHUMHWYECKOW CBS3U
B COCIMHEHUSX, 3apsig HOHA,
XapakTep cpeabl B BOJTHBIX
pacTBopax HEOPraHUYECKUX u
OpPraHUYECKUX COEIMHECHUH,
OKHCIIUTEND u BOCCTAHOBUTEID,

MPUHAJIC)KHOCTh BEIIECTB K Pa3HbIM
KJ1accam HEOPraHWYECKUX U
OPraHUYEeCKUX COCTUHEHUM;

1)  Omnpenenenue
BEIIIeCTBa M0 UX (hopMynaM;
2) onpeeeHue MIPU3HAKOB
XUMHUYECKUX PEaKIIHii;

3) npuMeHeHUe 3aKOHa COXPaHEHUs
Macchl BEUIECTB TMPU HAMUCAHHUH
YpaBHEHUN;

4)  cocTaBieHHE  XHMHYECKUX
YpaBHEHHUI, ypaBHUBAHUE HX;

5) ompenereHwe BaJCHTHOCTH U
CTCTICHH OKHCIICHUS JJICMECHTOB B
OpPTaHUYECKUX COCTUHECHUSX;

6) ompeneneHue U30MEpPOB U
TOMOJIOTOB  Pa3jM4YHBIX  KIIACCOB
OPraHUYECKUX COCTMHEHUN;

7) ompeneneHUe MO XUMHYECKUM
dbopmynam, MPUHAIC)KHOCTh
BEIIECTB K OMPEIEICHHOMY KJaccy
COCIMHEHMH;

8) ompeneneHue pazNTUYHBIX BUIOB
XUMUYECKOU CBSI3M TI0  (hopMyIe
HEOPraHMYECKUX M OPTaHUYEeCKUX

cocTaBa

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

¥3. XapakrepuzoBaTb: O3JEMEHTHI | 1)  TOCTpoeHHWE  CTPYKTYPHBIX | Y CTHBIN OIpOC.
MaJbIX MEPUOJIOB IO WX MOJIOKEHHUIO | GopMyn HEOPraHUYECKUX u | Pesynbrarst
B [Iepuoanueckoii CHUCTEME | OPraHMYECKUX COCIUHEHUN; BBIIIOJIHEHUS U
J.N.MeHneneena; oOmue | 2) onucaHue XUMHUYECKHX CBOMCTB | 3aIlIUTHI
XUMUYECKHE  CBOMCTBA  METAJUIOB, | BAKHEUIIUX KJIACCOB OPTaHUUYECKUX | MPAKTUYECKUX
HEMETAJLIOB, HEOPraHWYECKUX U | COCAUHEHHUM. 3aHATHI U
OpraHUYECKUX COEAMHEHHI; CTPOCHUE 1abopaTopHbIX padoT.
U XHMHYECKHE CBOMCTBA M3YYEHHBIX Pesynbrarsl
HEOPraHWYEeCKMX M  OpPraHUYeCKUX BBIITOJIHEHUS
COCIMHECHMU; BHEAYJUTOPHOMU
CaMOCTOATENIbHON
paboTHI.
V4. O0bACHSTH: 3aBUCUMOCTH CBOMCTB | 1) OObsicHeHHe (GHU3UYECKUX | | YCTHBIN OIpPOC.
BEIIECTB OT MX COCTaBa U CTPOCHMS, | XUMUUYECKUX SBJICHUH C TOYKU | Pe3ynbrarsl
MPUPOAY XUMHUYECKON CBA3H (MOHHOM | 3peHHUs ATOMHO-MOJIEKYJISIPHOTO | BBIIIOJHEHUS U
U KOBQJICHTHOM, METAJUIMYECKOW U | YYCHHS; 3aIUTHI
BOJOPOJIHOI), 3aBHUCUMOCTh CKOPOCTHU | 2) BBISIBIICHHE 3aBUCHMOCTH MEXIY | IPAKTHUECKUX
XUMHUYECKON PEAKIMU U TIOJI0KEHHE | CTPOCHUEM XUMUYECKHX | 3aHATUN U
XUMHUYECKOTO paBHOBECHUS OT | COeIMHEHU U WX cBoiicTBaMu ( Ha | 1a0OpaTOPHBIX PadoT.
pa3nuIHbBIX (HaKTOPOB; npumepe KHUCJIOT, coiiel, | Pezynbrarsl
OCHOBaHUH, YIJI€BOAOPO/IOB, | BBIOJIHEHUS
KHMCJIOPOJIOCOAEp KAIIHIX Y | BHEAYJIUTOPHOU
a30TCOACpKAUIUX  OPraHUYECKUX | CAMOCTOATEIbHON
COEJIMHEHU); paboTEHI.
YS5.BBINOTHATH xumuueckuii | 1) TIpoBeneHue npocreiiinero YcTHBINM ompoc.
OKCIEPUMEHT TI0  PACIO3HABAHUIO | XUMUYECKOTO HKCIIEPUMEHTA C Pesynbraret
BAKHEUILINX HEOPTraHUYECKUX U | cCOOIOZICHHEM MPaBUIT TEXHUKU BBITIOJIHEHUS U
OpraHUYECKHX BEIIECTB 0€30MacHOCTH; 3aIIUThI
2) HabmroneHue, pukcamus u MPaKTUYECKHUX
OIHMCAHUE PE3YIBTATOB 3aHATHI U
MIPOBEICHHOTO SKCIIEPUMEHTA, nabopaTopHbBIX paboT.
3) ompeneneHue  BO3MOXHOCTH | PesymbTaTsl
MPOTEKAHUS XUMUYECKUX | BBITOJTHEHUS
IIpEBpAICHUI B Pa3JINYHBIX | BHEAYIUTOPHOU
YCIIOBHSIX u OLICHKHU UX | CAMOCTOSITEIbHOU
MOCJIEICTBUM; paboTHI.
4) Oe3omacHoe oOpaleHue cC
TOPIOYUMH " TOKCUYHBIMHU
BEILECTBAMH, 1ab0paTOpHBIM
000pyI0BaHUEM;,.
¥6. IlpoBoauth: camocrtositenbHbii | 1)  Hcmonb3oBaHue  OCHOBHOM | Y CTHBIM ompoc.

MOWCK XWMHYECKOH WHpopMarum ¢
HCMOJIb30BaHUEM Pa3IUYHbIX
WUCTOYHHUKOB - (HAYyYHO-TIOMYJISIPHBIX
U3JIaHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HMHTepHETa); MCHOIB30BaTh
KOMIIBIOTEPHBIE ~ TEXHOJOTMH  JUIA
00paboTKH W Tepenayd XUMHYECKOU
uHbopManuu U e€ MpelCTaBICHHUs B
pa3anuHbIX (hopMax;

yueOHOU JuTepaTypbl ISl MOMCKa
XUMUYECKON nH(popMaIum;

2) HCIIOJIb30BAaHNE
JIOTIOJIHUTENBHBIX  JIUTEPATYPHBIX
HCTOYHUKOB;

3)ucnoyib30BaHue UHTEPHET-
pECypCOB;

4) coctaBieHHE Npe3eHTAUUN JUIs
00paboTKM W TpEeICTaBJICHUS
XMMUYECKON HH(opMaImu;

Pe3ynbTater
BBITIOJIHEHUS U
3aIUTHI
MPaKTUYECKHUX
3aHATHI 1

1a00paTOPHBIX PadoOT.

PesynbTaTe!
BBITIOJIHEHUS
BHEAYJUTOPHON
CaMOCTOSITEJIbHOMN
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5) aHaMM3MpPOBAHHUE HCIOJIb3YEMBIX
HMCTOYHHKOB.

paboTHI.

3Harth:

31. Baxwueiimmue xumuueckue | 1) Bocnpoussenenue | YCTHBIN onpoc.
MOHATHS:  BEHIECTBO, XUMHYECKHUH | GOpMYIHPOBKU BaXKHEWIIUX | Pe3ynbTaThl
JJIEMEHT, aToM, MOJIEKYJIA, | XMMUYECKHU TTOHSATHIA; BBITIOJIHCHUS U
OTHOCHUTEJIbHBIE aTOMHBIE U | 2) mepedyuclieHue CYIIECTBEHHBIX | 3aIIUThI
MOJIEKYJISIPHBIE MAcCCBl, WOH, | IPU3HAKOB MOHSTHUS; MPaKTUYECKUX
QIJIOTPOMHUSL, M30TOIBI, XHMMHYECKas | 3) YCTAHOBJIEHHWE CBSI3U JITAHHOTO | 3aHSATHUI U
CBSI3b, AJIEKTPOOTPHUIIATEIILHOCTD, | IOHATHS €  JPYTHUMH,  paHee | 1abopaTopHBIX padoT.
BaJICHTHOCTh, CTENEHb OKUCICHUS, | CPOPMUPOBAHHBIMY; Pesynbprarel
MOJIb, MOJISIpHAsE Macca, MOJISIPHBINA | 4) TPUBEICHUE PA3HBIX CIIOCOOOB | BHITIOJTHCHHS
00BEM ra3zo00pa3HbIX BEILECTB, | BBIPAXKEHUS TOHATUH; BHEAYJUTOPHOMU
pacTBOPHI, 3JIEKTPOJIUT U | 5)ucnosib30BaHue BAKHEMIIUX | CAMOCTOSITEIBHOM
HE3JIEKTPOJIUT, ANEKTPOJIUTHUYECKAA | XUMHUYECKUX MOHATUSA JUis | paOOTHI.

U CCOLaus, OKHCIIMTENb U | OOBSICHEHUS OTHCNIbHBIX (DaKTOB M

BOCCTaHOBUTENb, OKHCJIEHUE U | SIBJICHUIL.

BOCCTAHOBJICHHE, TEIUIOBOW A PeKT

peakuuy, CKOPOCTb  XUMHYECKOM

peakuuu, KaTaJus, XUMHYECKOE

paBHOBECHE,  YIJIEPOIAHBIM  CKEJIeT,

GbyHKIMOHATBHAS TPYNIA, H30MEpPHS,
TOMOJIOT U,

32. OcHOBHEBIE
COXpaHEHUS
IIOCTOSIHCTBA
Ilepuonuueckuit
J.N.MeHnneneena;

XAMUH:
BEIIECTB,
BCIIECTB,

3aKOH

3aKOHbI
MacCChbI
cocCTaBa

1) Bocnpoussenenue
(GOpMyYIHPOBKH 3aKOHOB;

2) npUMEHEHUE 3aKOHa COXPaHEHUsI
MacCchl BELIECTB IIPU HaIUCaHUU
XUMHYECKUX YPaBHEHUN;

3) IIPUMEHEHNE 3aKOHa
ITIOCTOSIHCTBA COCTaBa BEIIECTBA JJIs
YCTaHOBJICHUS IIPOCTENIIEN
MOJIEKYJIIPHOM (bopMyIIbI
BELIECTBA,

4)  ycTaHOBJICHHE
MEXIYy  CTPOCHHEM
XUMHUYECKUMHU
DIIEMEHTA.

3aBUCUMOCTH
aToMa U
CBOWCTBAMU

VYcTHbIi ompoc.
Pesynbrarsl
BBIIIOJIHEHUS U
3aIIUTHI
MIPaKTHYECKHUX
3aHATHN U

abopaTOPHBIX padoT.

Pesynbrarhl
BBITIOJTHEHUSI
BHEAYJUTOPHOMN
CaMOCTOSATEIbHOU
paloTHI.

33.  OcHoBHBIC
XUMHYECKOU CBSI3H,
BJIEKTPOTUTUYECKON JIMCCOLMAINH,
CTPOECHUS OpraHU4YeCKHUX u
HEOPraHWYECKUX COEANHEHU;

TCOpUun XUMUU:

1) BocnpousBeneHue OCHOBHBIX
MOJIOKEHUN XUMHYECKHUX TEOPHUH;

2) MIPUMEHEHNE OCHOBHBIX
MOJIOKEHUN XUMHUYECKUX TEOPUMI
(ctpoeHust atoma, XHMHUYECKOU
CBSI3H, AJIEKTPOIUTAYECKON
JIACCOLIMAINH, KHUCJIOT u
OCHOBAaHUH, CTpOEHUS
OpPraHUYECKUX COCIMHEHHUI,
XUMHUYECKOMN KUHETHUKH ) JUTSt
aHali3a CTPOEHUS M  CBOWCTB
BEILIECTB;

3) oObsicHEeHHME  NPUMEHUMOCTHU
M3YYEHHBIX XUMUYECKUX TEOPUH.

VY cTHBIN omnpoc.
Pesynbrarsl
BBITIOJTHEHUS U
3aIUTHI
MPaKTUYECKUX
3aHATHN U

abOpaTOPHBIX padoT.

Pesynbrarhl
BBITIOJTHEHUSI
BHEAYJUTOPHOMN
CaMOCTOSITEIILHOU
paloTHI.
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34. Baxueidimume  BemectBa  ® | 1) Hammcanume m BocmpousBeneHue | Y CTHBIN OIPOC.
MaTepHalbl: BaKHEHWIINE MeTaIbl U | GOpMyd BaKHEHIINX XUMHUYECKuX | Pe3ymprarhbl

CIUIaBbI; CEepHasi, COJsHAs, a30THas U | BEILIECTB; BBITIOJTHEHUS U
YKCyCHasi  KHUCIIOTBI;  OJIarOpOJHBIC | 2) KJIACCU(UITUPOBAHUE | 3alTUTHI

ra3pl, BOJAOPOJ, KHCIOpPOJ, TajlOTE€Hbl, | HEOPTaHUYECKUX W OPraHMYECKUX | MPAKTHUECKUX
LICJIOYHBIE ~ METaUIbl;  OCHOBHBIE, | BEILECTB; 3aHATUN U
KHCIIOTHbIE U aM(OTepHbIe OKCUIBI U | 1O BCEM U3BECTHBIM | J1a00OpaTOPHBIX padoT.

THJIPOKCUBI, IIEN0YH, YIIEKHCIBIA U | KiIacCu()UKALMOHHBIM MpU3HaKkaM; | Pe3ymbraTh
yrapHbld  raspl, CEpHHUCTBIH Ta3, | 3) YCTaHOBJIEHHE 3aBUCUMOCTH | BBHIOJHEHUS

aMMUaK, BOJIa, IPUPOTHBINA Ta3, METaH, | MEXIY MPAKTUYCCKUM | BHEAYTUTOPHOM
9TaH, OTWICH, aleTWICH, XJIOPHUJ | IPUMEHEHHEM BEIIECTB H  HUX | CAMOCTOSITEIbHON
HaTpus, KapOoHAT ¥ THAPOKApOOHAT | COCTABOM, CTPOCHHEM u | paboTBHL.

HaTpusi, kapOoHaT U docdaT KaIbIHs, | CBOWCTBAMH;
OCH30JI, METAHOJI, ITAHOJ, CJIOXHBIC | 4) IEPEUNCICHUE POJIM U 3HAYCHHUS

3upHI, KHPBI, MbLIa, | TAaHHOTO BEIECTBA B IPAKTHKE;
MOHOCaXapuIbI(TIIOK032), 5) oOBsICHEHHE OOIIUX CITIOCOOOB U
JMCaXapuIbl (caxaposa), | IPUHIIMIIOB MOJyYSHUS HanboIee
nmoJicaxapmnbl (KanMaJI 1 | BAXKHBIX BCIICCTB.

LEJUTI0JI032), aHWJIMH, aMUHOKHUCIIOTHI,

Oenkw, HUCKYCCTBEHHBIC u

CHUHTCTUYCCKUC BOJIOKHA, Kay4yKu,

IJIACTMACCHI.

Tema 4.1. Ocnosnvle noHamMuUA OP2AHUYECKOU XUMUU U MEOPUA CIPOECHUS
Op2aHuYecKux coeOuHeHuil.
Tunosble 3aaHust 11 YCTHOTO OIIpoca
1. B uém mpuunHa MHOT000Opa3usi OpraHN4eCKUX BeIecTB?
2. Yo Takoe n30MepUs OpraHMueCKUX COCIUHEHUN?

3. HazoBuTe OCHOBHBIE TIOJIOKEHUSI TEOPUH CTPOCHUS OPraHUUECKUX COSIUHEHUN.
4. CkoabpKo n30MepoB umeeT neHran? Hanummre Bce BO3MOXKHBIE (OPMYIIBI.

CamocrosiTesibHass padora Ne9
CocraBnenue KoHcneKTa 1o Teme «IIpupoaHble HCTOUHUKH YTIIE€BOIOPOAOBY.
Kpurtepru olieHKH BBINOJIHEHHS CaMOCTOATENbHOM paboThl: cMoTpeTh B pazaeine 3.1 OC

Tema 4.2. Ilpedenvhoie y2ne6o000poost
TunoBble 3a1aHUA JIA YCTHOTO OMpPOCa
1. Kakue opranmveckne COeIUHEHHUS OTHOCAT K Kiaccy yrieBojoponoB? Kakue yrmeBomopoms
Ha3bIBAIOTCS TIPEACITbHBIMU?
2. YTo Takoe roMoJIOTH ¥ TOMOJIOTUYECKUH Psia?

3. Hanummre cTpykTypHbIe GOPMYIBL: a) 2,3-TUMETHUINEHTaH 0) 3-MeTHI,3-3TUIreKcaH

JlabopaTopnasi pabora Ne 6.
Tema: IlocTpoenue mojaesieil MoJIeKyJ OPraHUYeCKUX BellleCTB.

Hesab: oTpaboTaTh TEOPETUYECKHE M MPAKTUUYECKHE HABBIKU, HAYYUTHCS COCTABIATH (HOPMYIIbI
M30MEPOB YIJIEBOJOPOAOB M JlaBaTh Ha3BaHWE IMPeNeiIbHbIM W HENpPEIeNbHBIM YTIJIEBOJOPOIaM;
OTpeJIeNIATh KIacChl OPraHUYECKUX BELIECTB MO (hopMyiam.

3aiaHus BHIMOIHIIOTCS B JKypHaJe JUIsl 1TaOOpaTOPHBIX U MPAKTUUYECKUX PadoT:

1. Ucnonb3ya nporpammy «KOHCTpYKTOp ajKaHOB» CKOHCTPYHPYWTE MOJIEKYJIbl METaHa, ATaHA,
MpoIaHa.
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2. Ucnonw3ys nporpaMmmy «KOHCTPYKTOp aTKEHOB)» CKOHCTPYHPYHTE MOJEKYIBI dTEHA, TIPOIEHA,
OyTeHa.

3.Ha3zoBuTe cornacHo MeXAyHapOJHOW HOMEHKIIAType YKa3aHHbIC OPraHMUECKUE COCTUHEHHUS.

4.Hanummte cTpyKTypHBIE POPMYIIBI YKa3aHHBIX MPEIEIBbHBIX W HEMPEACTbHBIX YIIICBOJI0PO/IOB.

5.0TBeTUTH HA KOHTPOJIBHBIC BOMPOCH! M MOATOTOBUTHCS K 3aIUTE JIA0OPATOPHOU PabOTHI.

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

KoHTposibHBbIE BONIPOCHI.

1. Yro takoe yrieBogopoibl? Kakue n3BecTHBI KJIaCChl YIII€BOJOPOI0B?

2. Kakue yrineBogoponbl OTHOcAT K ankaHam? Ilepeuucnure Ha3BaHMS JECATH TMEPBBIX
IIpeICTaBUTENIEH TOMOJIOTHYECKOTO PAJa.

3. KakoBbl 0COOEHHOCTH 3IEKTPOHHOTO CTPOCHUS AIKaHOB?

4. Kakue TUnbl peakuuil XapakTepHbl Ui MIpeleiabHbIX YriaeBoaopoaos? [lo kakomy MexaHU3My
OHU MIPOTEKAIOT?

5. IlpuBenure MexaHU3M pEaKUMM pagUKAIBHOTO 3aMEIICHHs B allKaHaX Ha IIpUMEpe
raJloreHUPOBaHUS METaHa.

6. Kakue yrneBomopoapl Ha3biBaroT anikeHamu? Kakopa ux obmas popmymna?

7. CoctaBbTe (QOpMYJIBI BO3MOXKHBIX HM30MEpOB yrieBojpopoaa cocraBa C5Hip u maiite um
Ha3BaHMsI 110 MEKYHAPOJHOM HOMEHKIIATYpE.

8. B kakue peakuuu TPHUCOCAMHEHHUS BCTyMawT ankeHbl? [lpuBenurte mpumepsl ypaBHEHHI
peaKkuuii s NpONuJIeHa.

9. Kakue yrneBonopoab! Ha3biBaroT ankuHamu? Kakosa ux obmas hopmyna?

10. Kakue Turbpl M30MEpUU XapaKTEpHbl i1 aIKUHOB? BO3MOXKHO JIM CYyIECTBOBAaHHUE IIHC-
TpaHc- U30MepoB?

Kputepun ouenku: cmotpers B pazzeine 3.1 ®OC

JlaGopaTopHas padora Ne 7.
Tema: CBoiicTBa npeaebHbIX, HeNPeaeJbHbIX 1 ADOMATHYECKHUX YIJICBOJOPOI0B.
Henab: obecrieunTsh 3aKpenyieHue 3HaHUM 0 XUMUYECKUX CBOMCTBAX MPeEIbHBIX U HEMPeeabHbIX
YTJI€BOAOPOAOB; SKCIEPUMEHTAIBHO MOATBEPIAUTH TEOPETUUECKHE 3HAHUS O TAOOPAaTOPHBIX CIOCO0ax
MOJIyYEHUs IPEJIENbHBIX U HEMPEIEIbHBIX YTIEBOIOPOAOB U UX XMMHUUECKUX CBOMCTBAX;
3a1aHus BBINOIHAIOTCS B )KypHaJie JUIst 1a00paTOPHBIX U MPAKTHUECKUX padoT:
1.IIpoBeneHue ONBITOB:
- IOJIyYE€HUE METaHa
- TOpEHHE MeTaHa
- BIUsiHUE OpoMHOi Bojibl 1 KMnO,4 Ha MeTaH.
- IOJIy4Y€HHUE ITUIIEHA
- TOpEHHE ITUJICHA
- B3aUMOJICHCTBYE ATUJICHA C OPOMHOMN BOJIOM.
- IeIICTBHUE NTepMaHTraHaTa Kajlus Ha STHIIEH
- IOJIyYEHUE alleTUJICHA.
- TOPEHUE aLETUIICHA.
- OKHCJIEHHE alleTHJIEHA paCTBOPOM IepMaHTraHaTa Kajusl.
2. 3amucath Bce HEOOXOAMMBIE ypaBHEHHMS XMMHUYECKHX pEaKIUil B M3YyYEHHBIX XMMHUYECKHUX
SKCIIEPUMEHTaX.
3. OnucaTh HaOJIOICHUS U CIENIaTh BBIBOJIBI O MPOJIEIaHHOM padoTe.
4.0TBEeTUTh HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTe Ja00OpaTOpHOI pabOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1ad0pamopHuim paboman.

KonTpoJbHbIE BONPOCHI.
1.Kakue Buabl n130Mepun HaOIIOJAIOTCS Y IPEAENbHBIX U HEMPEIEIbHBIX YTIEBOI0POAOB?
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2. llpuBenuTe MEXaHU3M peaKkUMH pPaJUKAIBPHOIO 3aMELIECHUS B aJKaHaX Ha IpUMeEpe
raJIOTEHUPOBAHNS METaHa.

3. B KkakuWe peakuuu NPHCOEIUHEHHS BCTYHAOT aikeHbl? [IpuBemute mpumepsl ypaBHEHUIH
peakuui AJ1s IpOIHIICHA.

4.HanumunTe ypaBHEHHE pEaKIMU FOPEHHUS MPOIMMICHA U er0 B3aUMOJICHCTBHS ¢ OpOMHOI BOIOM
Y IIEPMaHraHaTOM Kajusl.

S5.Hanumurre ypaBHEHUE PEAKIIUU B3aUMOJICHCTBUSA IIEHTEHA C XJIOPOBOIOPOIOM U XJIOPOM.

Kputepuu onenku: cmotpets B pazaene 3.1 ®OC

IMpakTnyeckas padora Ne 3
Tema: CpaBHUTeIbHAS XaPAKTEPUCTHKA NMPeIebHBIX, HeNpeaeIbHbIX H AapOMATHYECKHX
yIJ1eBOIOPOI0B.

Heab: oTpaboTaTh TEOPETHUECKHUE U NMPAKTHUECKUE HABBIKH, HAYYUTHCS CPABHUBATH CTPOCHHE
VIJIEBOJAOPOAOB U YMETh OOBSCHATH 3aBUCUMOCTh XUMHUYECKHUX CBOMCTB OT CTPOCHHSI HM3YYCHHBIX
YIII€BOAOPOIOB.

3aaHus BBIMOIHIIOTCS B JKypHaje sl TaOOpaTOPHBIX U MPAKTUYECKUX PadoT:

1. 3anomHuTe TaONMUIy, MAalWTe CPAaBHUTEIHHYIO XapaKTEPUCTHKY MPEICIBbHBIX, HENPEACIbHBIX,
apOMAaTUYECKUX YTIeBOJI0pO0B. [IpuBeauTe Bce HEOOXOAMMBIC YPAaBHEHHUS XUMUYCCKHX PEAKITUIA.

Cooeporcanue 3a0anuii; cmompume MemoouyecKue YKa3aHus no npakmuyeckum pabomam.

Kputepuu ouenku: cmotpers B pazzeine 3.1 ®OC

CamocrosiTesibHass pabora Ne9
CocraBnenue KoHceKTa 1o Teme «[IpupoaHbie HICTOYHUKH YTIIEBOJAOPOIOBY.
Kputepuu o1ieHKH BBITTOJHEHUS! CAMOCTOATEILHON pabOThI: cCMOTPETh B pazzeine 3.1 ®OC

Tema 4.3. HenpeodenvHule y2neeo000poobl.
Tunosble 3a1aHus /11 YCTHOIO ONPOCa
1. Kakue yrieBoaopo/ibl Ha3bIBAIOTCS HETIPEAETbHBIMU?
2. OxapakTepu3syite Npupoay IBONHOM CBSI3U HEMPEIEIbHBIX YTIEBOIOPO/IOB.
3. Hanummre cTpykTypHbIe GOPMYIBI: a) 2-MeTHIINIEHTEH-3 0) 3-MeTni1,3-3TirenteH-2

JlabopaTopnasi pabora Ne 6.
Tema: IlocTpoenue Mmojaesieil MoJIeKyJl OPraHUYeCKUX BellecTB.

Iesab: oTpaboTaTh TEOPETUYECKHE M MPAKTUUYECKHE HABBIKH, HAYUUTHCS COCTABIISATH (POPMYIIBI
M30MEPOB YIJIIEBOJOPOAOB M JlaBaTh Ha3BaHWE IMPENEIbHBIM U HENpPEEeNbHBIM YIJIEBOJOPOIaM;
OIIpeJIeNIATh KIacChl OPraHNYECKUX BELIECTB MO (hopMyIaMm.

3a/1aHus BBIMOIHIIOTCS B J)KypHase JUIsl JaOOpaTOPHBIX U MPAKTUUYECKUX PaboT:

1. Ucnons3ysa nporpammy «KOHCTpYKTOp allkaHOB» CKOHCTPYUPYHTE MOJIEKYJIbI METaHa, dTaHa,
MpoIaHa.

2. Ucnonw3ys nporpaMMmy «KOHCTPYKTOp aJIKEHOBY» CKOHCTPYUPYHTE MOJIEKYJIbl 3T€HA, MPOIIeHa,
OyTeHa.

3.Ha3zoBuTe cormacHo MeXayHapoJHOH HOMEHKJIAType YKa3aHHbIE OPraHMUECKUE COeTUHEHMUS.

4.Hanummte cTpyKTypHBIE POPMYITBI YKa3aHHBIX MPENEITbHBIX M HENPEIACTbHBIX YTIIEBOAOPOIOB.

5.0TBeTUTH Ha KOHTPOJIBHBIE BOIPOCHI M MOJITOTOBUTHCS K 3alllUTe J1a00paTOpHOMl paboThI.

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

KoHnTpoJibHBIE BONIPOCHI.

1. Yro takoe yrieBogopoibl? Kakne n3BecTHBI KJIACChl YIIEBOIOPOAOB?

2. Kaxue yrineBogoponbl OTHOcAT K ankaHam? Ilepeuucnure Ha3BaHMS JECATH TEPBBIX
IIpEICTaBUTENIE TOMOJIOTHYECKOTO psAJa.

3. KakoBbI 0COOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS AITKAHOB?
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4. Kakue TUnbl peakuMil XapakTepHbl Ui MIpeneabHbIX yriieBoAopoaoB? Ilo kakoMy MexXxaHu3My
OHU MIPOTEKAIOT?

5. IlpuBenure MexaHU3M pEaKUMM paIUKAIBHOIO 3aMEIICHHs B allkaHaX Ha IIpUMEpPE
raJIor€HUPOBAHUS METaHa.

6. Kakue yrneBomopoapl Ha3biBaroT anikeHamu? Kakopa ux o6mas popmymna?

7. CocrtaBbTe GOpMYJIBI BO3MOXKHBIX H30MEpOB yrieBojgopona coctaBa CS5SHip m maiite um
Ha3BaHMsI 110 MEKYHAPOJHOM HOMEHKIIATYpE.

8. B kakue peakuuu NPHUCOCAMHEHUS BCTyMalT ankeHbl? IlpuBenurte npumepsl ypaBHEHUU
peaKuuii s MpONUJICHa.

9. Kakue yrneBogopo bl Ha3biBatOT asiknHaMu? KakoBa ux obmias ¢popmysna?

10. Kakue Turbpl M30MEpUU XapaKTEpHbI i1 aIKUHOB? BO3MOXKHO JIM CYyILIECTBOBAaHHUE IIHC-
TpaHC- U30MEpPOB?

Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

JlaGopaTopHas padora Ne 7.
Tema: CBoiicTBa npeaebHbIX, HeNpeaeJbHbIX U APOMATHYECKUX YIJIEBOIOPO/I0B.

Hean: o0ecrieynTh 3aKpeIUICHHE 3HAaHUM O XMMMUYECKHUX CBOICTBaX MPEIENIbHbIX H
HEMpeJeNbHBIX  YIJIEBOJOPOJIOB; SKCIIEPUMEHTAIbHO TOATBEPAUTh TEOPETUYECKHE 3HAHUS O
71a00paTOPHBIX CIIOCO0aX MONyYEHUs MPEACTbHBIX U HEMPEAeIbHBIX YIIIEBOJOPOIOB U X XMUMHYECKUX
CBOMCTBAX;

3aiaHus BBINOJIHIIOTCS B )KypHaJe Il JJaOOpaTOPHBIX U MPAKTUUYECKUX PadoT:

1.IlpoBeneHue OMBITOB:

- [IOJIy4€HUE MEeTaHa

- TOpEHUe MeTaHa

- BiustHue OpomHoi Boabl 1 KMnO4 Ha MeTaH.

- IOJIy4€HHUE ITUIICHA

- TOpEHUE ITUJIEHA

- B3aUMO/ICHCTBUE ITUJICHA C OPOMHON BOAOH.

- IeficTBHE NepMaHraHaTa Kajiusi Ha STHIICH

- IOJIy4YEHHUE AllCTUIICHA.

- TOPEHHE alleTUIICHA.

- OKMCJICHHE alleTHUJIeHA pacCTBOPOM MepMaHTaHaTa Kajusl.

2. 3anucarth Bce HEOOXOAMMBIE ypaBHEHUS XMMUYECKUX PEaKUUd B H3yYEHHBIX XHMHUYECKUX
IKCIIEPUMEHTaX.

3. Onucarb HaOMIOACHUSA U ClIeTaTh BBIBOJBI O MIPOJIEJIaHHOM padoTe.

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

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

KoHTpoJibHBIE BONIPOCHI.

1.Kakue Buab! M30Mepun HAOMIONAIOTCS Y MPeJIeNbHBIX U HEMPEIeIbHBIX YTIEBOAOPOAOB?

2. IlpuBemuTe MexaHW3M peEaKIHMH pAJAUKATBLHOTO 3aMENICHHs B alKaHax Ha MpHUMeEpe
raJIOT€HUPOBAHMS METaHa.

3. B kakwe peakuuu TNPHCOCTUHEHHS BCTYMAOT alkeHbl? [lpuBeanTe mpuMephl ypaBHEHHMA
peakuuil s IPOIUIICHA.

4. HanumuTe ypaBHEHHE peakIMM TOPEHMsI MPOIMIEHA U €ro B3aUMOJEHCTBUS ¢ OpOMHON BOIOM
U IIEpPMaHraHaTOM KaJlusl.

5.Hanumurre ypaBHEHUE PeakIMy B3aUMOJICHCTBUA MEHTEHA C XJIOPOBOIOPOIOM U XJIOPOM.

Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

IIpakTnyeckas padora Ne 3
Tema: CpaBHl/lTeJII)HaSI XApPaKTEPUCTUKA NPECACIbHBIX, HEIMPEACIbHBIX  APOMATHICCKUX
YIJICBOOPO/IOB.
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Heab: oTpaboTaTh TEOPETHUECKHWE U NMPAKTHUECKHUE HABBIKH, HAYYUTHCS CPaBHUBATH CTPOCHUE
VIJIEBOJAOPOAOB W yMETh OOBSICHATH 3aBUCUMOCTh XUMHUYECKHUX CBOMCTB OT CTPOCHHS H3YYCHHBIX
YIII€BOAOPOAOB.

3aaHus BBIMOJIHSAIOTCS B KypHAJIE IS 1a00paTOPHBIX U MPAKTHYECKUX PadoT:

1. 3anomHuTe TaOMUIly, MalTe CPAaBHUTEIHHYIO XapaKTEPUCTHKY MPEICIbHBIX, HEMPEACIbHBIX,
apOMAaTUYECKUX YTIeBOJAOPOIOB. [IpuBenTe Bce HEOOXOAUMBIC YPABHEHUSI XUMUYECKUX PEAKITHIA.

Cooepatcanue 3a0anuii: cmompume MemoouyecKue YKa3aHus no npaKkmuyeckum pabomam.

Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

CamocrositesbHas padora Nel0
CocraBieHre KOHCIIEKTa 10 TeMe «J[MeHOBBIE YTIEBOIOPOABI».
KpuTepun OIeHKH BBIITOJIHEHUSI CAMOCTOSTENIEHON paboThI: cMOTPETh B pasnene 3.1 ®OC

Tema 4.4. Apomamuueckue y2neeo00poobi.
Tunosblie 3aaHus 11 YCTHOI'O O1Ipoca
1. Kakue yrieBogopo/ibl OTHOCST K apOMAaTUYECKUM COECAMHEHUSIM?
2. Kakue mpoTuBOpeuusi CyLIECTBYIOT MEXIY CTPYKTypHOU (opmynoit Kekyne u cpoiictBamu

6enzomna?
3. O0bscHUTE CTpOEHHE OEH30J1a C TOUKHU 3PEHUSI SJIEKTPOHHOU TEOpUHU.

JlaGopaTopHas padora Ne 6.
Tema: IlocTpoeHue Moesieii MOJIeKYJl OPraHMYeCKHUX BellecTB.

Hesab: oTpaboTaTh TEOPETUYECKHE M TMPAKTUYECKHE HABBIKM, HAYYUTHCS COCTABIATH (HOPMYJIBI
M30MEpPOB YIJIEBOAOPOAOB M JlaBaTh Ha3BaHHWE IPEAEIbHBIM M HENpeAeIbHBIM YIJIEBOJOPOJaM;
OIpeEIATh KJIACChl OPraHMUYECKUX BEIIECTB IO (popmynam.

3aaHus BBINOIHAIOTCA B )KypHaJie JUIsl 7a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. Ucnonb3ys nporpammy «KOHCTpYKTOp aJlKaHOB» CKOHCTPYMPYMTE MOJIEKYJBI METaHa, dTaHa,
IIPOIaHa.

2. Ucnonb3ys nporpaMMmy «KOHCTpYKTOp aJKEHOB» CKOHCTPYHPYIHTE MOJIEKYIbl 3T€HA, IIPOIEHa,
OyTeHa.

3.HazoBuTe coryiacHo MeXIyHapOJHOW HOMEHKIIAType yKa3aHHbIE OpraHUYECKUE COCTUHEHUSI.

4.HanumuTe cTpyKTypHBIE (POPMYJIBI YKAa3aHHBIX MPEJIEIbHBIX U HEMPEeAEIbHBIX YTIIEBOA0PO/IOB.

5.0TBeTUTH Ha KOHTPOJIbHBIE BOMPOCH! U MOJATOTOBUTHCS K 3aIIUTE J1a00paTOPHOM pabOTHI.

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

KonTpoJsbHBIE BOIPOCHI.

1. Yro takoe yrieBoaopo ibl? Kakue n3BeCTHBI KJIaCChl yII€BOJOPOI0B?

2. Kakume yrieBomoponapl OTHOCAT K ankaHaMm? Ilepeumcnure Ha3BaHMsI [ECATH IEPBBIX
MIPEACTABUTENEN TOMOJIOTHYECKOTO PAJIA.

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

4. Kakue TUIbl peakiuil XapakTepHBbI Ul IPEIeIbHbIX yriaeBonopoaos? [lo kakomy MexaHu3My
OHH IIPOTEKAIOT?

5. IlpuBenure MexXaHU3M pEaKUMM pagUKaIBbHOTO 3aMEIIEHHs B AaJKaHaX Ha IpuUMepe
raJIoOr€HUPOBAHNS METaHa.

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

7. CocraBbTe (HhOpMyJbl BO3MOXHBIX H30MEpOB yrieBojaopona coctaBa CS5Hip m naiite um
Ha3BaHMSI 110 MEKyHAPOIHOM HOMEHKIIATYpE.

8. B kakue peakiuy NpPUCOEIMHEHHs BCTYMAlOT ankeHbl? llpuBeauTe mpuMepbl ypaBHEHHH
peaKkuuii 11 NponuJIeHa.

9. Kakue yrineBogopo/isl Ha3biBatoT aikuHamu? Kakosa ux oOmast ¢popmyna?
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10. Kakue Tumbl M30MEpUU XapaKTEpHbl i1 aIKUHOB? BO3MOXKHO JIM CYyIIECTBOBAaHHUE IIHC-
TpaHC- U30MEPOB?
Kputepun ouenku: cmotpets B pazzgeine 3.1d0C

JlaGopaTopHas padora Ne 7.
Tema: CBoiicTBa npeaebHbIX, HeNpeaeJbHbIX 1 APOMATHYECKHUX YIJI€BOA0POI0B.
Heab: obecreynTh 3aKperieHUE 3HAHUN 0 XUMUYECKUX CBOMCTBAX MPEACTbHBIX M HEIPEICTbHBIX
YIJI€BOIOPOAOB; AKCIEPUMEHTAIbHO MOJTBEPAUTH TEOPETUUECKHE 3HAHUS O TAOOPATOPHBIX CrIoco0ax
MOJTYYEHUS TIPEICIIbHBIX U HETPEEIbHBIX YTIECBOAOPOIOB U UX XUMHUYECKUX CBOMCTBAX;
3aaHus BBIMOJIHIIOTCS B JKypHaje sl 1TaOOpaTOPHBIX U MPAKTUYECKUX PadoT:
1.IIpoBeneHue ONBITOB:
- IOJIy4Y€HUE METaHa
- TOPEHUE METaHa
- BiastHUEe OpomHO# Boabl 1 KMnO4 Ha MeTaH.
- [IOJIy4€HHUE ITUIICHA
- TOPEHUE FTUJICHA
- B3aUMOJICHCTBUE ATUJICHA C OPOMHON BOJIOM.
- ICTBHE NIEpMaHraHaTa Kajus Ha STUJIEH
- [IOJIy4€HHUE alleTUIICHA.
- TOPEHHE ALIETUIICHA.
- OKMCJIEHHE alleTUIIEHA PaCTBOPOM I€pMaHIraHaTa Kajusl.
2. 3anucarth Bce HEOOXOAMMBIE ypaBHEHUS XHMUYECKUX PEAKIUN B H3yYEHHBIX XUMHUYECKUX
AKCIIEPUMEHTaX.
3. Onucatb HaOMIOCHUS U ClIeTIaTh BBIBOJBI O MIPOJIEIaHHOM paboTe.
4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U TOJATOTOBUTHCS K 3alIUTE Ja00OPaTOpHOI pabOTHI.
Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KonTpoJsbHBIE BOIPOCHI.

1.Kakue BuapI H30Meprn HAOIIONAIOTCS Y MPEIENbHBIX U HEMPEIeTbHBIX YTICBOAOPOIOB?

2. IlpuBenuTe MeXaHU3M peakIMi paAuKaJbHOTO 3aMEUIeHHs B alKaHax Ha MpUMepe
raJIOr¢cHUpOBaHHA METaHa.

3. B kakue peakuuu NpHCOEIUHEHMsS BCTyHaroT aikeHbl? IlpuBeaure npuMepsl ypaBHEHHM
peaKkuuii 11 NpONUJIeHa.

4.HanumuTe ypaBHEHHE peaklMy FOPEHUs MPOIMIIEHA U ero B3auMoJIeicTBHs ¢ OpOMHOI BOOM
" ICPMAHTaHATOM KaJIvs.

5.Hanummre ypaBHeHHE peakiui B3aUMOAECHCTBHS IEHTEHA C XJIOPOBOIOPOJIOM U XJIOPOM.

Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

IIpakTyeckas padora Ne 3
Tema: CpaBHUTe/IbHAS XapPaAKTEPUCTUKA MpPeeJbHbIX, HelpeAeJbHbIX H APOMATHYECKUX
yIJ1€BOI0POJ0B.

Heab: oTpaboTaTh TEOpeTHUYECKHWE U NMPAKTHMYECKHWE HABBIKM, HAYUYHUTHCS CpPaBHUBATh CTPOEHHUE
YIJIEBOIOPOIOB M YMETh OOBACHATH 3aBUCHMOCTh XHUMHMYECKHX CBOMCTB OT CTPOCHMS H3YYEHHBIX
yIJ1€BOAOPOAOB.

3aaHus BBIMOIHAIOTCS B )KypHasie JUIst 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. 3anonHute TabnuIly, NaiTe CPaBHUTEIBbHYIO XapaKTEPUCTHKY MpPeeibHBIX, HEMpeIesIbHbIX,
apOMaTUYeCKUX YTiIeBoAopooB. [IpuBeanTre Bce HEOOX0AUMBIE YPABHEHUSI XUMUUYECKUX PEAKIIHHA.

Cooeporcanue 3a0anuii: cmompume Memooudeckue yKa3anus no nPaKmuieckum pabomam.

Kpurepun onenku: cmotpets B pasaene 3.1 ®OC

CamocrosiTesibHas pabora Nell
CocraBnenue KoHcrnekTa 1o reme «lIpumeHenne 6eH301a 1 €ro TOMOJIOTOBY.
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Kputepru o1ieHKH BBINOJIHEHHS CAaMOCTOATEIBHOM paboThl: cMoTpeTh B pasaeine 3.1 ®OC

Tema 4.5. Cnupmut u ghenonoi.
Tunosble 3a1aHus JAJI51 YCTHOTO ONPOCa
1. Kakue yrieBoJopoIbl OTHOCST K KJIACCy CIIUPTOB?
2. Hanummre cTpyKTypHBIE (POPMYIIBI H30MEPOB OYTHIIOBOTO CIIUPTA U HA30BUTE HX.

3. Yto Takoe MHOroaroMHble cIUpThl? Hanumure kauecTBEHHYIO peaklii0 HA MHOTOATOMHbIE
CIIUPTBL.

JlaboparopHnasi padora Ne 8
Tema: N3yyeHne XUuMHUYECKHX CBOHCTB CIUPTOB U AJIbJAerH/10B.
Hesb: M3yunts cBONWCTBA OJHOATOMHBIX U MHOI'OATOMHBIX CIIUPTOB Ha IPUMEpE 3TaHOJIA U
TTIMIEpUHA; CBOMCTBAX ajlbJIerUI0B Ha MpUMepe (popManbaerua.
3aaHusl BBINOIHAIOTCS B J)KypHaie JUisl Ja00paTOPHBIX U MPAKTHUECKUX PadoT:
1.IIpoBeneHue OMNBITOB:
- TOPEHUE OJJHOATOMHBIX CITUPTOB,
- B3aUMOJEHCTBHE HATPUs C BOAOU U CIIUPTaAMHU.
- B3aUMO/ICHCTBHE TIIMLIEPHHA C HATPUEM.
- KaUYeCTBEHHAs peaKIys Ha TIUIECPHH
- OKHUCJIEHHE STHJIOBOTO CIIUPTA.
- B3aMMO/ICHCTBHE NIEpMaHTaHaTa KaJHsl ¢ OYyTHIIOBBIM CITUPTOM.
- CBOMCTBa (eHoa.
- B3aUMO/IeHCTBUE eHOIa ¢ OPOMHOM BOIOH.
- B3aumoeiictere popmanpaeruaa ¢ Cu (OH),.
- peaknus «cepeOpsIHOTO 3epKaiar»
2. 3anucarb Bce HEOOXOJMMBbIC YPAaBHEHHSI XUMUUYECKUX PEAKLUI B U3YYEHHBIX SKCIIEPUMEHTAX.
3. Onucath HaOJIIOICHUS U ClIeNaTh BBIBOJIBI O MPOJICIaHHON paboTe.
4. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCH! U TIOJATOTOBUTHCS K 3alUTE J1a00paTOpHOIl pabOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1ab0pamopHuim paboma.

KoHTpoJibHbBIE BONIPOCHI.

1.M300pa3ute cTpykTypHbI (OpMYJIbl BCEX CIUPTOB MojeKyispHas ¢opma kortopbix CsHoOH,
MOANUIINTE UX Ha3BaHUS.

2. CocTaBbTe ypaBHEHHE PEAKIIMH OKUCIEHUS |-TipomaHona u 2-mporaHoia. B dem cxoncTBo u
OTJIMYHE MOJIEKYJI ITOJIy4EHHBIX BEILIECTB.

3. Oxapakrepu3yiite (pu3NUeCKre CBOMCTBA MpeAeNbHBIX CHPTOB. Kakoe mx (u3nomorndeckoe
JEMCTBYUE HA )KUBBIE OPIraHU3MBI.

4. UN3o0pa3ure cTpyKTypHbIE (POpPMYJBl BCEX allbJETMIOB MOJEKYIspHass (opMmyna KOTOPBIX
CsH10O., moamuminTe nx Ha3BaHMA.

5. C moMoIipio Kakoi peakiini MOKHO JTOKa3aTh, YTO B pAaCTBOPE HAXOIUTCS albJACTUT?

Kpurepun ouenku: cmotpets B pazzgeine 3.1 ®OC

CamocrosiTesbHast padora Nel2
Pemenue ynpaxHenuii no reme «CoupThl, PEHONBI U alTbIETUIBI.
Kputepuu olieHKH BBINOJIHEHHS CaMOCTOATENBHOM paboThl: cMoTpeTh B pazaeine 3.1 ®OC

Tema 4.6. Anvoezuont u Kemomnbol.
Tunossle 3a1aHUA I YCTHOI'O ONpOCa
1. Kakue BemiecTBa Ha3bIBAIOT aibleruaaMu’? BbIpa3ute 3JIEKTPOHHOE CTPOSHHUE allbJIETHIOB
oOmeit hopmyoil.
2. B uém oTinnymne anpaeruaoB OT KETOHOB?
3. Kakue npotykTsl 00pa3yroTcs py THIPHUPOBAHUH ATTbIETUOB U KETOHOB?
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JlaGopaTopHasi padora Ne 8
Tema: U3yyeHne XUMHUYECKUX CBOMCTB CIMPTOB U aJIb/IeTH/I0B.
Henb: M3y4uTs CBOMCTBA OMHOATOMHBIX 1 MHOI'OATOMHBIX CIIMPTOB Ha IPUMEPE ITAHOJIA U
TIIMLEPUHA; CBOMCTBAX ajbAETHAO0B Ha IpuMepe popmabaeruaa.
3a/iaHus BBIIOJIHAIOTCS B )KypHAJE [ JJAOOPATOPHBIX U NIPAKTUYECKUX paldoT:
1.ITpoBeeHrE ONBITOB:
- TOPEHUE OJJHOATOMHBIX CIIUPTOB,
- B3aUMO/ICHCTBUE HATPHS C BOJAOW U CIIUPTaAMHU.
- B3aUMO/ICIICTBUE IIMIIEPUHA C HATPUEM.
- KQueCTBEHHAas peakiysl Ha TIIMLIEPUH
- OKHCJIEHHE 3TUJIOBOTO CIIUPTA.
- B3aUMO/ICHCTBUE MIEpMaHTraHaTa Kajaus ¢ OyTUIOBBIM CIIUPTOM.
- CBOMCTBA (eHoa.
- B3auMoeiicteue (perosa ¢ 6poMHOM BOIOH.
- B3aumoieiictre popmanpaeruaa ¢ Cu (OH),.
- peakius «cepeOpsHOro 3epKanay»
2. 3anucarb Bce HEOOXOUMbIE YPAaBHEHUSI XMMUUECKUX PEAKLIUNA B N3YYEHHBIX SKCIIEPUMEHTAX.
3. OnucaTh HAOMIOACHUS U CIETATh BBIBOBI O MIPOJICIaHHON paboTe.
4. OTBETUTH Ha KOHTPOJBHBIE BOIIPOCHI M IMOATOTOBUTHCS K 3aIIUTE Ja00paTOPHOI paboTHI.
Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KoHTposbHbIEe BONPOCHI.

1.1300pa3ure CTPYKTYpHBI (OPMYIIBI BCEX CIHMPTOB MoJieKyisipHas (opma kotopbix CsHgOH,
MOJIUILIUTE UX HA3BaHUS.

2. CocTaBbTe ypaBHEHHE PEAKIUU OKUCICHHs |-TpormaHona u 2-mpornaHoiia. B 4em cXoacTBo u
OTJIMYUE MOJIEKYJI MTOJTYYEHHBIX BEILECTB.

3. Oxapakrepu3yite (pu3nYecKre CBONCTBA MpeAeTbHBIX cHpPTOB. Kakoe mx (usnomormdeckoe
JEMCTBYUE Ha )KUBBIE OPIraHU3MBI.

4. U300pasure cTpyKTypHble (DOpPMYJIBl BCEX allbJETHJI0B MOJIEKYJsIpHas (GopMysia KOTOPBIX
CsH10O., moanmuminTe ux Ha3BaHMA.

5. C moMoIIpI0 KaKoi peakiiuu MOKHO JTOKa3aTh, YTO B PACTBOPE HAXOIUTCS albJACTUT?

Kpurepun ouenku: cmorpets B paszgeine 3.1 ®OC

CamocrosiTesbHast padora Nel2
Pemenue ynpaxuenuii no teme «CrnupThl, PEHOIBI U AJTbAETU B,
Kpurtepuu olieHKH BBINOJIHEHHUS CaMOCTOATENbHOM paboThl: cMoTpeTh B pazaeine 3.1 POC

Tema 4.7. Oonoocnosenvle KapoOHOGBLE KUCTIOMBL.
Tunosble 3aaHus 11 YCTHOTO o1Ipoca
1. Kakue BemiecTBa OTHOCAT K KJ1acCy KapOOHOBBIX KUCIIOT?
2. Hamummre  cTpykTypHble  (opmynsl, a) 2-MeTWwiIOyTaHOBOM  KHCIOTHI 0)  2,2-

,Z[HMCTHJIHpOHaHOBOfl KHUCJIIOTBI

3. Kakoe oprannueckoe cOeIMHEHUE MOTYYUTCS IPU BOCCTAHOBIIEHUH BOJIOPOIOM, a) ITAHOBOU
KHUCJIOTHI 0) OJIESMHOBOM KUCTIOTHI

Jladoparopnasi padora Ne 9
Tema: U3ydenue cBoiicTB KapOOHOBBIX KHCJIOT H MX NPOU3BOIHBIX.

HCJII): Ha NOPaKTHYCCKUX MpUMEpax 3aKpPCIIMTb 3HAHUA O CTPOCHUU U CBOMCTBAX Kap6OHOBLIX
KHCJIOT, BBICIIUX KapOOHOBBIX KHCIIOT. DKCIEPUMEHTAIBHO 3aKPENUTh MOHATHS O JKUPaX KaK CIOXKHBIX
adupax

3agaHusl BBIMOIHAIOTCS B JKypHae JUIst 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1.IIpoBeneHue ONBITOB:
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- II0JIy4YEHUE YKCYCHOM KUCIIOTHI

- B3aUMO/JICHCTBUE YKCYCHOM KHCIIOTBI C HEKOTOPBIMH METalIaMu

- B3aMMO/ICHCTBHE YKCYCHOW KUCIIOTHI C OCHOBAaHHSIMU

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTHI CO CHUPTaMU

- OKUCIIEHHE MypaBbUHON KUCIIOTHI OKCHIOM cepedpa

- OKCIIEpUMEHTAIILHOE OIpPE/ICICHE BEIIECTB

2. 3amucarb Bce HEOOXOIMMBIC YPaBHEHHSI XUMHUUYECKUX PEAKLUH B M3YYEHHBIX SKCIIEPUMEHTAX.
3. OnucaTh HAOMIOACHUS U CAETATh BHIBOBI O MIPOJICIaHHON paboTe.

4.0TBeTHTH HA KOHTPOJILHBIE BOIIPOCHI ¥ MOATOTOBUTHCS K 3aIIUTE Ta00paTOPHOI paboTHI.
Cooepoicanue 3a0anuii: cmompume MemooudecKue YKa3anus no 1abopamopusim paboman.

KoHTposbHbIE BOPOCHI.

l.Hanumure cTpykTypHBIE (OPMYJIBI CIEAYIONMX KapOOHOBBIX KHCJIOT: a) 2-MEeTUJIOyTaHOBas
KHCJI0Ta, 0) 2,2 TUMETUINPOIIaHOBasE KUCIIOTA.

2. Kakoe opraHm4eckoe COEIWHEHHE IMOJIYYUTCS MPH BOCCTAHOBJICHWH BOJOPOJOM OJICMHOBOM
KHUCJIOTHI? 3alIMILIUTE COOTBETCTBYIOLIYIO PEAKIIMIO.

3. UeM oTiMUaroTCs TBEPABIC KHUPHI OT KUAKNX? M300pa3ute CTpyKTypHBIE (DOPMYITBI HEKOTOPBIX
BaXHEHUIIMX KapOOHOBBIX KUCIIOT, KOTOPBIE BXOJAT B COCTAB PACTUTEIbHBIX Macell.

4. Hamummre CTPYKTYpHYIO (OpMyny CIOXHOTO 3¢upa, 00pa30BaHHOTO TJIMLIEPUHOM C
NaJIbMUTHHOBOM, CTEAPUHOBOM M MACJIIHOM KUCIOTaMHU.

Kputepuu ouenku: cmotpers B pazzeine 3.1 ®OC

CamocrosiTesibHast padora Nel3
[TucbmeHHas paboTa 1o Teme «Mplia, KaK COJIA BBICIIHX KapOOHOBBIX KHCIIOT.
Kputepuu o1ieHKH BBITTOJHEHUS] CAMOCTOATENLHON paboThl: cMOTpeTh B pazzeine 3.1 ®OC

Temad.8. Cnoscuoie 3¢hupel u sncupot
Tunosble 3a1aHus 1J1s YCTHOTO 0Ipoca
1. KakoBo cucremarnueckoe HazBanue upa, umeromiero popmyny CHzCOOC3Hz
2. B uém oTimume )KuIKUX ¥ TBEPABIX )KUPOB. UTO Takoe THAPOTCHHU3AIIHS Kupa?

3. Hanummre cTpykTypHYIO (hOpMYITy CI0XKHOTO 3(upa, 00pa30BaHHOIO IIIULEPUHOM C
MTaJIbMATUHOBOM, CTEAPUHOBOM M MACIISIHOM KHUCIOTaMH.

Jladoparopnasi padora Ne 9
Tema: U3y4enue cBOiicTB KapOOHOBBIX KHCJIOT H MX NPOU3BOIHBIX.

Heab: Ha MpakTHUECKUX MPUMEpPax 3aKPENUTh 3HAHHUS O CTPOEHHWU U CBOMCTBAX KapOOHOBBIX
KHCIIOT, BBICIIUX KapOOHOBBIX KHUCIIOT. DKCHEPUMEHTAIBHO 3aKPEMUTh MOHATHS O JKUPaX KaK CIOKHBIX
adupax

3a/1aHus BBITIOTHSIOTCS B )KypHaJe JJIs TaDOpaTOPHBIX M MPAKTUYECKUX paboT:

1.IIpoBeneHne OnbITOB:

- MIOJTyYE€HUE YKCYCHOM KUCIOTHI

- B3aUMO/ICHCTBUE YKCYCHOM KUCIIOTBI C HEKOTOPBIMHU METaJIaMU

- B3aUMO/ICHCTBUE YKCYCHOU KHCIIOTHI C OCHOBAHHSIMH

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTBI CO CHUPTaMHU

- OKHCJICHHE MYPaBbHHON KHUCIOTHI OKCUIIOM cepedpa

- OKCIIEPUMEHTAIILHOE OIPE/IEICHNE BEIIECTB

2. 3anmcath Bce HEOOXOUMbIC YPABHEHHUSI XUMHUECKUX PEAKIM B U3YYCHHBIX SKCIIEPUMEHTAX.

3. Onmcarp HAOMIOICHUSI U CZIeaTh BBIBOJIBI O MPOJIETIaHHOM padoTe.

4.0TBEeTUTH HA KOHTPOIILHBIE BOMPOCHI U TIOJITOTOBUTHCS K 3alIUTE 1a00paTOpHOIl pabOTHI.

Cooepoicanue 3a0anuii: cmompume MemoouyecKue yYKa3anus no 1abopamopusvim paboman.

KoHnTpoJibHbIE BOIPOCHI.
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l.Hanumure cTpykTypHble (OPMYJBI CIEAYIONMX KapOOHOBBIX KHCJOT: a) 2-MeTUJIOyTaHOBas
KHCJIOTA, 0) 2,2 TUMETHIIIIPOIIaHOBAast KUCIIOTA.

2. Kakoe opraHmdeckoe COEIMHEHHE IMOJyYUTCS MPH BOCCTAHOBIECHUH BOJOPOJOM OJICHHOBOM
KHUCJIOTHI? 3alIMILIUTE COOTBETCTBYIOLLYIO PEAKIIHIO.

3. UeM oTiMyaroTCs TBEPABIC KHUPHI OT KUAKNX? M300pa3ure CTpyKTypHbIE (HOPMYIIBI HEKOTOPBIX
BOXHEHUIIMX KapOOHOBBIX KUCIIOT, KOTOPBIE BXOJAT B COCTAB PACTUTEIbHBIX Macell.

4. Hamumure CTPYKTYpHYIO (OpMyny CIOXHOTO 3¢upa, 00pa30BaHHOTO TIIMIEPUHOM C
MaJbMUTUHOBOM, CTEAPUHOBON U MACISIHOM KHUCIOTaMH.

Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

CamocrosiTesbHast padora Nel3
[TucemenHas pabora o teme «Mplia, KaKk COJU BBICIIUX KapOOHOBBIX KUCIIOT.
KpuTepun OIeHKH BBIITOJIHEHUSI CAMOCTOSTENIEHON paOboThI: cMOTPETh B pasnene 3.1 ®OC

Tema 3.9. Yeneseoowt
Tunosblie 3aaHus 11 YCTHOI'O O1Ipoca
1. JlaiiTe XapakTepUCTUKY OCHOBHBIM KJIacCaM YIJIEBOJIOB.
2. B 4ém cx0/CTBO U pa3auyuue B CTPOSCHUH Kpaxmalia U LeJUIH0I03bI?

3. ITouemy ri1r0K03a Ha3bIBa€TCA albAECTUAOCIUPTOM?

Jladoparopnasi padora Ne 10
Tema: CBoiicTBa yriieBoaoB.
esb: HA MPAKTHYECKUX MPHUMEPaX 3aKPENUTh 3HAHHUS O CTPOSCHHHM M CBOWCTBAaX YTJIEBOIOB Ha
IpUMepe TJIOKO3bl M Kpaxmaina. [IpuBUTH 3HAHUS O 3HAUEHHWH YIJIEBOJOB JUIA JKU3HENCSATEILHOCTU
OpraHr3Ma, yMeTb OIPEACIATh TIIIOK03Y, (PPYKTO3y M KpaxMall B paCTUTEIBHBIX MPOIYKTaX KaueCTBEHHBIMHU
peaKLUsIMU.
3a7iaHus BBINOJIHAIOTCS B JKypHaJe Ui 1a00paTOPHBIX U MPaKTHUECKUX PadoT:
1. IlpoBeneHue ONBITOB:
- B3aUMOJICHCTBHE TIIFOKO3bI ¢ THApokcHIoM meau Cu(OH),
- peakIus «cepeOpsSTHOTO 3epKanay
- 00yTriMBaHuE caxapo3bl
- THJIPOJIA3 CaXxapo3bl
- IPUTOTOBJIEHHE KpPAaXMaJIbHOTO KilelicTepa
- Ka4eCTBEHHAs PEaKIysl Ha Kpaxmall
- OKHUCJICHHE LEJITI0JI03bI
2. 3amucarb Bce HEOOXOMMBIE YPaBHEHHSI XUMHUYECKUX PEAKIUH B M3YYEHHBIX SKCIIEPUMEHTAX.
3. Onucath HaOJIIOIEHHS U ClIeNaTh BBIBOJIBI O MPOJIEIaHHON paboTe.
4.0TBETUTH HA KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTE Ja00paTOpHOIl paboTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1ab0pamopHuim paboma.

KoHTpoJibHbIE BONIPOCHI.

1.Kakue BemiecTBa OTHOCSTCS K YIJI€BOJaM, U TOYEMY UM OBLJIO JaHO TaKOE Ha3BaHUE?

2. Yro Takoe MOHOcCaxapa, [ucaxapa, nonucaxapa? B 4ém ux otauuune apyr ot apyra?

3.Yka3arb kakue QyHKIIMOHAIbHbIE TPYIIIbI UMEET IJIF0K03a, U KaKhe CBOMCTBA MPOSBIseT?

4. Kakue XUMHUYECKHE CBOWMCTBA Ul TJIOKO3bl M TIIMIEPUHA SIBISAIOTCS OOIIMMHU, U YEM 3TH
BEILIECTBA OTJIMYAKOTCS APYT OT Apyra? Hanummre ypaBHEHHs COOTBETCTBYIOIUX PEAKIU.

5. CocTaBUTh ypaBHEHHUsS peakLUUi NpU IOMOIIM, KOTOPBIX Caxapo3y MOXHO NpPEBpPaTUTh B
JTaHOI.

Kpurepun ouenku: cmotpets B pazzaeine 3.100C

CamocrositesbHas padora Nel4
CocraBneHue KOHCIIEKTa 110 TeMe «buosorndeckas posib yrieBoi10B.
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Kputepru o1ieHKH BBINOJIHEHHS CAaMOCTOATEIBHOM paboThl: cMoTpeTh B pasaeine 3.1 ®OC

Tema 4.10. A30mcooeprcaujue opzanuyecKue coeOUHeHus.
Tunosble 3aaHus 1J1s1 YCTHOTO o1poca

1. Kakue opranuueckue COeJMHEHUS Ha3bIBAIOTCA HUTPO coeuHeHusiMu? [lpuBeaute npumepsl.
Kakue oprannyeckue coeiMHeHUs Ha3bIBaloTCs amuHamu? [IpuBeauTe npumepsl.

2. Hanmmwmre cTpyKTypHBIC (DOPMYITBI IEPBUYHOTO U BTOPUYHOTO aMUHA.

3. HazoBuTe cUMOTOMBI OTpaBIEHUS! AHHUJIMHOM. Y Ka)KUTE MEPBYIO MOMOIIb [IPH OTPABICHUU
AQHUJIMHOM.

4. Kakue cBoiicTBa HanOoJee XapaKTEPHBI ISl aMHUHOB?

5. Kakue pyHKIIMOHAIBHBIE TPYIIIBI COJIEPIKATCS B aMUHOKHUCIIOTax? B uém Omonorndeckas poiib
AMUHOKHCIIOT?

JlabopaTopnasi paGora Nell
Tema: Xumuueckue cBoiCTBa aHWINHA. LIBeTHBIE peakum Ha OeJIKH.

Heanb 3aHATHA: TO3HAKOMUTHCS C OCHOBHBIMH XMMHYECKMMHU CBONCTBAMHU a30TCOJEPKAIIUX
OpPraHMYECKUX coeAMHEHUN. KauecTBeHHBIMU peaklusIMU, UCTIOIb3YEeMbIMU IJi OOHApYKEeHHs OEIKOB.

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

1.IIpoBeneHue OMBITOB:

- coricTBa anunanHa CgHsNH,

- IOJIy4€HUE aHWJINHA

- B3aUMO/ICHCTBUE aHUIIMHA C OPOMHOI BOIOM

- TOpEHUE aHUITUHA

- CBOWCTBO OEITKOB

- B3aumozerctaue 6enxkoB ¢ HNO3

- OnmyperoBast peaKius

2. 3anucath Bce HEOOXOUMbIEC YPAaBHEHHUSI XUMUUECKUX PEaKIUN B M3YYEHHBIX SKCIIEPUMEHTAX.

3. OnucaTb HaONIOACHUS U CAETIATh BBIBOBI O MPOJIEIAaHHON paboTe.

4.0TBEeTUTH HA KOHTPOJIbHBIE BOMPOCHI U TOJITOTOBUTHCS K 3alIUTE J1a00paTOpHOIl pabOTHI.

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

KoHTpobHbIE BONPOCHI.

1. Kakue ¢pyHKIIMOHANbHBIE TPYIIBI COAEPKATCA B aMUHOKHUCIIOTAX?

2. Yto Takoe 3aMEHUMBbIE U HE3aMEHUMbIE aMHHOKHUCIIOTHI?

3. IlpuBenure mnpuMep apoMaTHyeckoro amuHa. Kakue XHMHYecKHe CBOICTBAa JUIs HETro
XapaKkTepHbI?

4. HanumuTe ypaBHEHHE PEAKLUU MTOJIyUYEHHs TPUIIENTH A,

Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

CamocrosiTesbHas padora Nel5
CocraBneHue KOHCIIEKTa 1o TeMe «bruonoruueckas posb U OMOCHHTE3 OEIKOBY.
Kpurtepuu omieHKH BBITTOJIHEHHS CAMOCTOATEILHON pabOThI: cMOTpPETh B pazzaeine 3.1 ®OC

Tema 4.11. Ilonumepot.
Tunosble 3aaHus 1JI YCTHOTO 0poca
1. VkaxuTe Kakue OCHOBHBIC XHMUYCCKUE PEAKIIHH JISKAT B OCHOBE CHHTE3a TIOJTMMEPOB.
2. [IpuBeauTe mpuUMephI peakIuii MOJTUMEPU3AINN U TTOTUKOHICHCAIUH.
3. [IpuBeauTe IPUMEPHI TPUPOTHBIX BHICOKOMOJICKYJISIPHBIX COSTMHEHUN PACTUTEIIBHOTO U
KUBOTHOTO TIPOUCXOXKICHUS

IIpakTnueckas padora Ne 4
Tema: Peienne 3xcnnepuMeHTAJBHbIX 32/1a4.
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Heas: OOCOOmMTP W CHCTEMAaTH3MPOBATh 3HAHUS O BHUJAX H30MEPUM M HOMEHKJIATYpe
OpraHMYEeCKHUX BEIIeCTB, C(OpPMHPOBATH NPEACTABICHUS O TEHETUYECKOM B3aMMOCBSI3U MEXKAY
YIJIIEBOIOPOAAMHU, KHUCIOPOICOAEPKALMMY BEIIECTBAMHU, a30TCOAEPKAILIUMHU COEITUHEHUSIMU.

3a/iaHus BBIMOJIHAIOTCS B )KypHaJie 1715 JIaOOpATOPHBIX U MPAKTUYECKUX paboT:

1. Pemnre nenouky npeBpaieHu.

2. DKCriepuMEHTAJIbHOE OIpe/ielieHne BeulecTB (IINLepuHa, dTaHoja, (peHonsaTa HaTpus,
bopmanuHa)

3. Ilony4yeHue 3TUIIEHA U U3YYEHUE €r0 CBOWCTB

4. DKcnepUMEHTaIbHOE OINPEIEICHUE BEIECTB (MypaBbUHOM, YKCYCHOM U OJIEMHOBOM KHUCIIOT)

2. 3anucarb Bce HEOOXOUMbIEC YPAaBHEHUSI XUMUUYECKUX PEaKIUN IPH BBHITIOJTHEHUH 3a1aHUH.

Cooepatcanue 3a0anuii: cmompume MemoouyecKue YKa3aHus no npaKkmuyeckum pabomam.

Kpurepun ouenku: cmotpers B pazzaeine 3.1d0C

CamocrositesibHas pabora Nel6
CocraBieHre KOHCIIEKTA 110 TeME «3HaueHUe U IPUMEHEHUN TOJIMMEPOB B OBITY ».
Kputepun o1ieHKH BBIIIOJIHEHUSI CAMOCTOSTENIbHON paboThl: cMOTpeTh B pasnene 3.1 ®OC

Tema 4.12. Xumusn u sncusne.
TunoBsble 3a1aHUA JIA YCTHOTO ONPOCa

1. Kakue xuMuuecKkue BellecTBa U Ui Yero Mbl UCIIOIb3yeM 1oma?

2. B cocraB naka Jijisi HOTTeH BXOJAUT CMECh PaCTBOPUTEINICH, Yallle BCETO ITUJIAICTAT,
OyTuiaierat, u3onponuioBbiit cupt. CoctaBbTe (hOPMYIIBI 3THX BemiecTB. K kakoMy Ki1accy BEIIecTB
OHM OTHOCsTCA? JlaiiTe UM Ipyrue Ha3BaHUA.

3. B cocraBe MHOTHX CpeICTB 7Sl YMBbIBaHUS UMeeTcs 2- OpoM- 2- HUTponponanuon-1,3.
CocraBsbTe ero hopmyiy.

CamocrositesibHas padora Nel6
CocraBiieHHE KOHCIIEKTA 110 TeMe «3HaueHUe U MPUMECHEHUN TTOJIMMEPOB B OBITY».
Kpurtepuu olieHKH BBINOJIHEHHS CaMOCTOATENbHOM paboThl: cMoTpeTh B pazaene 3.1 ®OC
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4. KOHTPOJIbHO-0LICHOYHBbIC MaTePHAJIbI IJIsl IPOMEKYTOYHOM aTTeCTAlliH 110 y4eOHOMH
AUCHHUILINHE

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

KoHtponbr u oOIEHKa pe3yidbTaTOB OCBOCHHS Y4e€OHOH TUCHMIUIMHBI — OCYIIECTBIISETCS
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 MOJOKHUTENbHYIO OLICHKY, BBIIOJIHEHUS
BHEAYJAUTOPHOW CaMOCTOSTENbHONM paboThl. [IpoMexxyTounas arrectanmusi HpoBOAUTCS B (opme
mudepeHIMPOBaHHOTO 3a4eTa B TECTOBOM (hopMme.

Ilepeyennb BOpPoCoOB /11 NOATOTOBKH K AH((epeHIINPOBAHHOMY 3a4eTy
1.Ilepnoanyeckuii 3aK0H U iepuoandeckas cucrema siemeHToB [[.1. MennaeneeBa B cBeTe
YUE€HHUS O CTPOEHUHU aTOMa.

2.CoBpeMeHHbIE NPE/ICTaBIEHUSA O CTPOCHUHU aTOMHBIX OpOUTaJIel XUMHUUECKUX JIEMEHTOB.
OnexkTpoHHbIe (OPMYIBI M TpaUIecKre CXEMbI CTPOCHUS SJICKTPOHHBIX CIIOEB aTOMOB.

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

4.M13mMeHeHue cocTaBa, CTPOEHUS M CBOMCTB IIPOCTBIX BEILIECTB-HEMETAIIIOB, 00pa30BaHHBIX
3JIEMEHTaMU: a) OJJHOTO Iiepuoja; 0) 0AHOM rpymisl nepuoandeckoit cucrtemsl J.J. Menneneesa.

5.KoBanenrtnas cBsi3b. Bubl KOBaneHTHOI CBS3M.

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

8.0nexrponuTHueckas qucconuanus. Ctenens aucconuanui. CHIbHBIC YJIEKTPOJINTHL.

9.Peakiiuy HOHHOT0 0OMEHa B BOJIHBIX PacTBOPAX, YCIOBHSI HX HEOOPATUMOCTH.

10.T'maposn3 coei.

11. Obmas xapakTepuCTHKa METAJIIOB IJIaBHBIX MOJArPYIIT MEPHUOAUUECKON CUCTEMbl XMMUYECKUX
anemeHnToB .M. MenaeneeBa, cTpoeHHne UX aTOMOB. MeTaiindeckast CBA3b.

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

13. OcHOBHBIE TIOJOKEHUSI TEOPUU XUMUUECKOTO cTpoeHust A.M. Byrneposa. Xummueckoe
CTPOEHME KaK MOPAIOK COEIMHEHNS U B3aUMHOT'O BIIMSIHUS aTOMOB B MOJIEKYJIaX.

14. N3oMepust OpraHn4ecKuX COeIMHEHUH, €€ BUIBL.

15. IlpenenbHbIe YIIeBOIOPOIbI, 00IAs GOPMYIIa COCTaBa, AEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTpOCHHE.

16. HenpenenbHble yrieBoAOpOIb! psila dTHIIEHa, o01as popMysa cocTaBa, 3JeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE, SP2-THOpHUAN3alUs AIEKTPOHHBIX 00JIakoB aToMa yriaepoaa. Mzomepust.

17. AnerunieH — npeacTaBUTEINb YIIIEBOIOPOIOB C TPOMHOM CBS3bIO B MOJIEKYIIE, SP-
rudpuaAn3aIys 3JeKTPOHHBIX 00IaKOB aToMa yriepoja.

18.Apomaruueckue yrieBoaopoasl. CTpykrypHas popmyna Oenzouna (o Kekyse). DnekrponHoe
CTPOEHHE MOJIEKYJIbI, IOJYTOPHAs CBA3b.

19.I'omonoruueckuii psa npeaeabHbIX OAHOATOMHBIX CIUPTOB. DTHIICHTIIMKOIb U TITUIIEPUH KaK
MPEICTaBUTEIN MHOTOATOMHBIX cIUpTOB. dDeHo, ctpoenue, (pu3nyeckne 1 XUMUYECKUE CBONCTBA.

20. Anbneruipl, TOMOJIOTUYECKUN PSJl, CTPOSHHE, PYHKIMOHATIbHAS IpyIna. XUMHUUECKUE
CBOMcTBa anbaeruaoB. [lomyuenue, npuMeHeHNE MypaBbUHOTO U YKCYCHOTO aIbJAETUIOB.

21.T'oMonoruuecKuit psij| MpeesIbHbIX OJJHOOCHOBHBIX KHCIIOT.

22.I'moKo3a — BXKHEHUIIHNI MpecTaBUTEh MOHOCAXapUI0B, CTPOEHUE, PU3NYECKUE U
XMMHUYECKHUE CBOICTBA, IPUMEHEHHUE.

23.AMUHOKHCIIOTBI, CTPOCHUE, U30MepHs, (U3NUIECKHE CBOMCTBA, OCOOCHHOCTH XUMHUYECKUX
cBoiicTB. buonornyeckoe 3HaueHue anbQa'"aMUHOKHUCIIOT.

24.B3anMOCBs3b MKy KITACCAMH OPraHUIECKUX COCTUHEHUH.
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I. TTACITIOPT

Ha3na4yenue:

@®OC mnpenHazHayeH A KOHTPOJS M OLEHKH PE3yIbTaTOB OCBOCHHUS y4eOHOW IUCHIUIUIMHBI
OVY.11 Xumusa mno cnenuanbHOCTH (OazoBas moxroroBka) 11.02.06 TexHuveckas >KCIUTyaTaIus
TPAHCIIOPTHOTO PATUOIICKTPOHHOTO 000opymoBanus (o Bugam TpaHcmoprta), 23.02.06. Texunudeckas
AKCILTyaTaIys MOJABHKHOTO COCTaBa KEJE3HBIX JIOPOT .

[TpenMeToM OICHKH SIBISIOTCS YMEHUS U 3HAHUS.

KoHTponb 1 OIleHKa pe3ysbTaTOB OCBOCHUS JHMCIUILUIMHBI OCYIIECTBIIICTCS IpENojaBaTeieM B
MPOLIECCe TMPOBENCHUS ayJUTOPHBIX 3aHATHH, NPAKTHYECKHX H Ja0OpaTOpHBIX paboT, a Takke
BBITTOJIHEHUS 00YYaIONIMMHUCS BHEAYUTOPHBIX CAMOCTOSITEIIbHBIX PaloT.

1. SAJAHUME JUTA OBYUAIOINXCA

Bapuanr 1
HNHcTpykuus s 00yqarommxcst
BaumaTenbHO npounTanTe 3a1aHue.
Bpewms BoimonHenus 3aaanus —_90 MuHYT
Yacts A

Ora yacth coctoutT u3 15 3amanuil. (A 1 — A 15). K kaxxaoMy 3aianuto JaHbl 3 BapuaHTa OTBETOB, U3
KOTOPBIX TOJbKO O/MH BepHbIA. Ka)k0e mpaBUIIbHO BBIOJIHEHHOE 3aJjaHue 4acTH A oleHuBaercs B 1
Oan.

A 1. DaekTpoHHas ¢gopmy.ia 1s° 25 2p°3s’ 3p° COOTBETCTBYIOT ATOMY:

1) Li2)Na 3K
A 2. B pe3yJbTarte coeimHeHHUsI ABYX aTOMOB Kucjaopoaa O, odpasyercsi CBs3b:
1) Nonnas 2)Bonoponnas 3) KoBanenrtHas HenossspHas

A 3. CteneHb okucJeHHs cepbl B coefnHennu FeSO; paBHa:
1) +2 2)+3 3)+4
A 4. KHCIIOTHBIM H OCHOBHBIM OKCHIOM SIBJISIOTCS:
1) SOzl/IMqo 2) CO,u H,0 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 munkaZn(OH), MoxkeT pearupoBaThb:
1) CaSOq 2) HCL3)H,0
A 8.C kakuMm u3 BemecTB pearupyet pacrsop CuSOy:
1)HCL2)NaOH 3) HNO3
A 9. T'omosi0oramu AIBJISIOTCSH:
l)rieHTaH ¥ MeHTaAMEH2)3TaH U MPOMaH  3)3TaHOJI U dTaHaJb
A 10. I'mppokcuiabHas rpynna (OH) nmeercs B MoJIeKy1ax:
1) cnuproB  2)3¢upoB  3)KupoB
A 11. K kakomy 13 NPHBeICHHBIX THIIOB PEAKIMII MOKHO OTHECTH PeaKIHI0 HOHHOr0 oOMeHa?
1) Paznoxenus 2) 3amemnienue 3) Heltpanuzamuu
A 12. DJ1eKTPOJUTOM SIBJIAIOTCSH KA’kK/A0€ 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 cooTBeTcTBYyeT KpaTKoe MOHHOE

yYPaBHeHHeE:
1) H+OH =H,0 2) H,S04+Zn%* = ZnS04+H,0 3) Zn(OH), + 2H*=Zn?* +2H,0
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A 14. Kakoe U3 BelleCTB 0Ka3bIBaeT HA OPraHU3M 4YeJI0BeKa HapKOTHYecKoe AelicTBue?
1) C;Hs0H2)H,CO3 3)CH4

A 15. Ilpu neiicTBHM CHHPTOBOIO PAacTBOPA 1eJI04YH Ha 2-XJI0p-0yTaH o0pa3syercs:
1) ByranoBas kucnora  2) luknoOyran3)byren-2

Yacts B.

[Tpu BeIONHEHUHM 3a7aHUl yacTu B, HE0OOXOAMMO BBINOIHUTh YKa3aHHbIE 3a/laHUs, AaTh Pa3BEPHYTHIN
OTBET, HAMCaTh BCE HEOOXOIMMBIE ypaBHEHHUS pEaKLMH, yKa3aTb Ha3BaHMsI IPOJYKTOB pPEaKLMHU U
HCXOJHBIX BEILECTB.

Kaxxoe mpaBuiIbHO BBINOJHEHHOE 3a/1aHKe YacTH B oneHnBaercs B 2 6ana.

B 1. OcymecrBuTe eno4ky npespamenunii. Hamummre Bce He00OX0aMMble peaKkum.
CaC03—>CaCI2—>Ca(OH)2
B 2. OcymiecTBuTE 1IeNOYKY NpeBpaiennii. Hanummre Bce He00X01UMbIe peaKI[UH.
CoHsCl—>CyH5s0OH—>C,H;ONa
B 3. Uto Takoe BoAHBIH ruaposu3 con? Hanummre ypaBHeHus1 peakuuu rugapoJusa couu FeCl, B
MOJIeKYJIsIpHOI 1 HoHHOH dopmax. KakoBa cpeia BogHOro pacTBopa 3Toi coiu?

Yacts C.

HpI/I BBIIIOJIHCHUH 3aJaHUI 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 6aJ1cha, YKa3aTb OKHUCIUTCIIb U
BOCCTaAaHOBHUTCIIb.

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

C 1. PaccraBbre KO3(p(PUUMEHTHI B YPAaBHEHMH OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON Ppeakuuu

MeTO/J0M 3JIeKTPOHHOr0 fajiaHCca. YKaKNTe OKUCJINTEb H BOCCTAHOBUTEIb.
Cu+HNO3=Cu(NO3),+NO+H,0

C 2. PaccraBbTe KO3(p(pUUMEHTHI B YpPaBHEHMH OKHCJIUTEIbLHO-BOCCTAHOBUTEILHON Ppeakuuu

METOI0M IJICKTPOHHOI0 0ajaHca. YKaKUTE OKHCJIUTE]Ib H BOCCTAHOBHUTEIb.
P +0,=P,0s

I1l. TTIAKET ITPEIIOAABATEJIA

[T a. YCJIOBUA

I'pynna cpaér nuddepeHIpoBaHHbIA 3a4€T B TOJIHOM COCTaBe, JAEJICHHUS Ha MOATPYMIBI He
MIPOUCXOIUT.

KonnyecTBo BapraHTOB 3a1aHus TSl cAaomux AuddepeHunpoBaHHbIi 3a4€T— 5 BAPHAHTOB.

Bpewms BeinonHenus 3aganus — 90 MUHYT.

OoopynoBanme: Ilepuoauueckas cucTeMa XMMHUYECKMX 3JEMEHTOB, TaOJiMlla pacTBOPHUMOCTH,
ANEKTPOXUMUYECKUH PsIJl HAPSYKEHUS] METAJLIOB.

ITaI0HbI OTBETOB
Kurou k orBeram nist Bapuanrta Nel
Yacrs A
Ne Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 All Al2 AlI3 Al4 AlS
2 3 3 1 3 3 2 2 2 1 3 3 3 1 3

Yacts B
B 1. 1) CaCO;3; + HCI = CaCl; + H,O + CO,
2) CaCl,+2NaOH= Ca(OH), + 2NaCl
B 2.1) C,HsCl + HOH = C,HsOH
2) C,HsOH + Na = C;Hs0Na + H,
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B 3. l-ascrynennFeCl, + HOH =>Fe(OH)CI + HCI
Fe," + 2CI'+ H + OH =>Fe(OH)" + 2CI'+ H”
2-ascrynenbFe(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=Cu*? 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. KPUTEPUIM OLIEHKI
Kputepun oneHkn pe3yibTaToB
OtMeTKa (OLeHKA) KonnuecTBo mpaBuibHBIX 0TBETOB B | KosndyecTBO MpaBUIbHBIX OTBETOB B
MPOIEHTAX Oamrax
5 (OTJIMYHO) 86 - 100 30-35
4 (xoporio) 76 - 85 25-29
3 (YA0OBIETBOPUTEIHHO) 61-75 18-24
2 (HEYIOBJIETBOPUTEIILHO) 0-60 0-17
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