[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: Monos AHatonuit Hukonaesuy

p [Ipunoxenne 9.4.11
OMKHOCTb: INPEKTOP ) CLIATEHOC

Nata nognvcakms: 07.07.2023 13:41:08 OMOII-MTICCS3 no cremmanbHOCTA
VHMKANLHbIH DOTPaMMHbIH KIIOY: 27.02.03 ABTOMaTHKA U TEJIEMEXAHUKA
1e0c38dccOaee73ceele5c09c1d5873fc7497bc8 Ha TPaHCIOPTe (KEIE3HOIOPOKHOM TPAHCIIOPTE)

®OHJI OHEHOYHBIX CPEJCTB 11O YYEBHOM JUCIHUIIINHE
OY .11 XuMus
OCHOBHOM NpogeccnoHaIbHOI 00pa30BaTeILHON POrPAMMBI -
NMPorpaMMbl NOATOTOBKH CIENMAJTHCTOB CPpeaHero 38eHa no cnenuajabuoctu CIIO

27.02.03 ABTOMATHKA U TeJIeMeXaHMKA HA TPaHcHopTe (KeJ1e3HOA0POKHOM TPAHCIIOPTe)

bazosas noocomoska
cpeone2o npoghecCUoOHAIbHO20 00PA308aAHUSL

(200 npuema: 2022)



Conepxanue

1. TTacIOPT KOMIIIEKTA OTICHOTHBIX CPEIICTB. ... teuvveesteessreasteessseesesssseasseessseessesssseessessnsessssssnsesssns 3
2. Pe3ynbrarhl OCBOCHUS YU€OHOUM AUCIIUIUIMHBI, TIOJIEHKAIIHE TIPOBEPKE +eovvvvrrevreeeireesrireeseness 4
3. O1eHKa OCBOCHHS YUCOHOM TACTIUTIITHTHBL. ..vveeuvvvesssteessseeessssessssnnesssesesssenesssesssssesssssessssnessnsnes 10
3.1. DOPMBI K METOIBI OLICHUBAHYIS ....vveeueveeesteeasieeasseeaasseesasseesssseessseesssseeessseesssseeessseesssneesssnnss 10
3.2. TunoBsIe 3aaHUS JJIS] OLICHKH OCBOCHUS YUEOHON AUCIIUTITHHDB .....vvevvevriieeeieeneesieesneennns 19

4. KoHTpOIHHO-0IIEHOYHBIC MAaTEPHAIIBI JJIS POMEKYTOYHOM aTTECTAlUU 110 YYeOHOW NUCIMIUIMHE 54



1. ITacnopT KOMILIEKTA OLIEHOYHBIX CPEICTB

B pesynapraTte ocBoenms yueOHOUW mucnumuiiHbl OVl 11 Xwumus oOydaronuiics mOJKeH
obmanate npegycmorpeHHbiME PI'OC cpennero obmero oopazosanus (GI'OC COO) u ®I'OC CIIO mo
cnennanbHOoCTAM: 23.02.04 TexHuueckas -SKCIUTyaTalus HTOABEMHO-TPAHCIIOPTHBIX, CTPOUTEILHBIX,
JOPOKHBIX MaImuH W oOopymoBanus (rmo orpacisaM) (0azoBas MOArOTOBKA) CIEAYIOUIUMU YMEHHUSIMH,
3HAHUSAMU.

¥Y1. Ha3biBaTh U3yUeHHbIE BELIECTBA 10 TPUBUAIBHON UM MEXKIYHAPOIHON HOMEHKIIATYpPE;

¥Y2. Onpenensitb: BAJICHTHOCTh U CTENEHb OKUCIEHUS! XUMHUYECKUX 3JIEMEHTOB, TUIl XUMUYECKON
CBSA3M B COEOUHEHMSX, 3apsiJ MOHA, XapakTep Cpenbl B BOJHBIX pacTBOpaXx HEOPraHMYECKUX U
OpraHUYECKUX COEIMHEHUH, OKHUCIHUTEIb M BOCCTAHOBUTEIb, IPUHAJJIEKHOCTh BEIIECTB K Pa3HbIM
KJlaccaM HEOPraHUYECKUX U OPraHUYECKUX COEAMHEHUN;

¥Y3. XapakrepuzoBarh: 3JIEMEHTbl MajblX IEPUOAOB MO HX MOJOXKeHUI0 B Ilepumonnueckoi
cucreme [[.M1.MeHneneeBa; o0mme XUMUYECKHE CBOKWCTBA METAJJIOB, HEMETAJUIOB, HEOPTAHUYECKUX H
OpraHWYECKUX COCIWHEHMM; CTPOCHHME M XHMHUYECKHE CBOMCTBA H3YYEHHBIX HEOPraHMYECKUX U
OPraHMYECKUX COCTUHECHHUI,

Y4. OObBACHATH: 3aBUCUMOCTb CBOICTB BEIIECTB OT HUX COCTaBa W CTPOCHHS, MPHUPOAY
XUMHUYECKON CBSI3M (MOHHOM M KOBAJICHTHOM, METAILIMYECKOW M BOJOPOJHOI), 3aBUCUMOCTh CKOPOCTH
XMMHUYECKOH peaklny U TOJI0KEHNE XUMUYECKOTO PABHOBECHS OT Pa3INYHBIX (PaKTOPOB;

¥Y5. BeINOAHAT XUMUYECKUIN DKCIEPUMEHT [0 PAaCIO3HABAHUIO BAKHEHIINX HEOPraHUYECKUX U
OpraHUYEeCKUX BEUIECTB;

Y6. IlpoBoAHMTH: CaMOCTOSITEIBHBIA IMOMCK XWMHYECKOH WH(POPMALMU C HCHOIH30BAHUEM
Pa3IMYHBIX HCTOYHUKOB - (HAy4YHO-TIOMYJSPHBIX H3JaHUM, KOMIBIOTEPHBIX 0a3 aHHBIX, PECypCOB
WHuTepHeTra); MCHOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMU Jii 00pabOTKM W Nepenaud XUMUYECKOU
nH(popMaluu U e€ MpeACTaBICHHS B pa3IUYHbIX (opmax;

31. Baxneimme XUMHUYECKHE TOHSTHS: BEIIECTBO, XMMHUYECKHUH JJIEMEHT, aToM, MOJIEKYJa,
OTHOCUTEJIbHBIE ATOMHBIE M MOJIEKYJISIPHBIE MAacChl, UOH, aJUIOTPONUsS, MU30TONbI, XMMHYECKasi CBS3b,
ANEKTPOOTPHULATEIBLHOCTD, BAJIECHTHOCTh, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00bEM
ra3o00pa3HbIX BEIIECTB, PacTBOPBI, IEKTPOIMT M HEIIEKTPOJIMT, DJIEKTPOJUTHUYECKAs TUCCOLHMALNS,
OKHUCJIUTEIb U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAaHOBIIEHUE, TEIJIOBOM 3(PPEKT peakiru, CKOPOCTh
XUMHUYECKON peaklMM, KaTaliu3, XUMHUYECKOe pPaBHOBECHE, YTIIEPOJHBIN CKeleT, (yHKIMOHATbHAS
rpymnna, 130MepHusi, FOMOJIOTHS;

32. OCHOBHbBIE 3aKOHBl XMMHH: COXPAaHEHHUS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa BEIIECTB,
IIepnonnueckuit 3akon /[.11.Menneneena;

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

34. Baxuelinue BenlecTBa M MaTepUalbl: BaXHEWIIME METAJIbl U CIUIABBI; CEpHasi, COJISIHas,
a30THAsl U YKCYCHasl KUCJIOTHI; OJIarOpoiHbIE ra3bl, BOAOPO, KUCIOPO/, FaJIOTE€HbI, I€JI0YHbIE METAJUIbI;
OCHOBHBI€, KHCIOTHBIE U aM(OTEpHbIE OKCUABI U THAPOKCHUBI, METOYH, YTICKUCIBIA U yrapHbIH Ta3bl,
CEpHHUCTBIM Ta3, aMMHaK, BOJAA, NMPUPOIHBIA ra3, MeTaH, 3TaH, 3TUJICH, alleTUJIEH, XJIOpUJ HaTpus,
KapOOHAT M r'MJIpoKapOOHAT HATpus, KapOooHAT U GocaT KaablMs, OEH30J, METaHOJ, ITAHOJI, CIOXKHbIE
3¢upbl, KUPBI, MblIa, MOHOCAXapuAbI(TIIOK03a), AUcCaxapusl (caxaposa), Mmouucaxapuibl (Kpaxmaia U
uenn}on03a), AaHUJINH, aMUHOKHCJIOTHI, 6CJIKI/I, HNCKYCCTBCHHBIC 1 CHHTCTUYCCKHUE BOJIOKHA, KayUYyKH, INIaCTMACCHI.

dopmoit MIPOMEKYTOUHOMN aTTecTalnun o yaeOHOH JIMCIATIIINHE 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 YMEHUN U 3HAHUM:

Tabmuma 2.1

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

IMoka3aTenu olleHKHU pe3yabTaTa

®opMa U MeTO/bI
KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHust

YMmern:

V1. Ha3biBath H3ydeHHBIE BEIIECTBA
10 TPUBUAJIBHON WM MEXKIyHApOIHOMU
HOMEHKJIATypE;

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

1) Hanumcanme W YTeHHWE 3HAKOB
XUMHYECKHUX JIEMEHTOB;

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

3) cocraBnenue Gpopmyn OMHAPHBIX
COEIMHEHUN 1 UX Ha3BaHUE;

4) drenue W Ha3BaHHe (opmyn

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

5) cocraBieHHUE  CTPYKTYpPHBIX

(GbopMysT BCEBO3MOMXKHBIX TOMOJIOTOB
U HW30MEpPOB  TPEACTbHBIX W
HETPeIeTbHBIX YIIIEBOIOPO/IOB;

6) cocTaBleHHE  CTPYKTYpPHBIX
dbopmyn BOKHEUIIINX
KHCIIOPOJICOACPKAIINX
OPraHUYECKUX COCTUHEHU;

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

OpPraHNYECKHUX COECIMHECHMUI;

8) cocraBieHHMEe Ha3BaHMM Bcex
HCITOJIB3YEMBIX dbopmyn
XUMHUYECKUX  COCIMHEHUH IO
TPUBUAJIBHOM M MEXKIYHApOIHOMN
HOMEHKJIATYpE.

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




¥Y2. Onpenenarb: BaJIEHTHOCTh U
CTCIICHb OKHUCJICHUA XUMHNYCCKUX
9JIEMEHTOB, THII XUMHYECKOH CBI3U
BCOCJIMHEHUAX, 3aps]l HMOHA, XapakTep

Cpelbl B BOJTHBIX pacTBopax
HEOPraHUYeCKHUX H  OpPraHUYEeCKUX
COCAUHCHHA, OKHCIIUTEIIb u
BOCCTAHOBHUTCIID, MIPUHAICKHOCTh
BECIIICCTB Kpa3HbIM KJ1accam
HEOPraHUYeCKHUX H  OpPraHUYEeCKUX
COCTUHEHHI,

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

JIP 2,4, 16, 23,30

1) Onpenenenue cocraBa BeNIECTBA
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 COCTUHECHUSIX;

7) pacmo3HaBaHUE OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHOTO IIPOIIECCa;

8) ompenereHue  HaAMpaBICHUS
"MBUKEHUS" JIIEKTPOHOB;

9) cocraBieHHE  DIIEKTPOHHOIO
Oajanca;

10) onpenencHue 3apsiaa NOHA,

11) ompeneneHue HM30OMEPOB U
TOMOJIOTOB  Pa3JIMYHBIX  KJIACCOB
OPraHUYECKUX COCIUHEHUN;

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 3aBUCHUMOCTH OT THIA
TUAPOJIN3A COJIN;

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

16) Hanmcanue cxeM 00Opa3oBaHUs
XUMUYECKOW CBSI3M B YKa3aHHBIX
COCIMHEHUSIX.

IMPHU3HAKOB

=

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

¥3. XapakTepus3oBaTh:  DIIEMEHTHI
MaJbIX MEPHOJIOB MO UX TMOJIOKECHHIO B
[Iepnonnueckon cucreme
J1.1.MenneneeBa; o0lIre XUMUYECKUE
CBOWMCTBA  METAJNIOB, HEMETAJIOB,
HEOPTaHMYECKUX M  OPTaHUYECKUX
COCITMHEHUH; CTPOCHUE M XHUMHUYCCKUC
CBOMCTBA M3YYEHHBIX HEOPTaHUYECKHIX
Y OPTaHMYECKUX COCMHCHUI;

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 IUJIaHy, Ha OCHOBE

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




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

JIP 2,4, 16, 23,30

MOJIOXKEHUS B
CUCTEME;

4) aHANIU3UPOBAHUEOKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX CBOMCTB
aTOMOB, HOHOB U BEIIECTB, a TAKXKE
MX CWIbl Ha OCHOBE 3HAaHUU 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
XUMHUYECKUX CBOMCTB METAJUIOB,
HEMETAJIJIOB U MX COCAUHCHHUIA;

8)  mocTpoeHue - CTPYKTYPHBIX
bopmyn HEOPraHUYECKUX u
OPraHUYECKUX COCTUHEHU;

9) onMcaHWe XMMHYECKUX CBOMCTB
BOKHEUIIINX KJIACCOB OPTaHUYECKUX
COEeJIMHEHUI.

[Tepuoanueckoit

CaMOCTOSITEILHON
paboThI.

Y4. O0BACHATH: 3aBUCUMOCThH CBOWCTB
BEILIECTB OT MX COCTaBa U CTPOCHMUS,
MPUPOAY XUMHUYECKON CBA3H (HMOHHOM
M KOBAJICHTHOM, METAUIMYECCKON U
BOJOPOJIHOM), 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEAKIMA U TIOJIOKEHUE
XHUMHUYECKOrO paBHOBeECHUS oT
pa3nu4HbIX (haKTOPOB;

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

JIP 2,4, 16, 23,30

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

2) BBISIBICHHE 3aBUCUMOCTH MEXKIY
CTPOCHHEM XUMHUYECKHUX
COeTMHEHUH U MX CBOMCTBamMH ( Ha
puMepe KHUCJIOT, coJiei,
OCHOBaHUM, YIJIEBOIOPOAOB,
KHCJIOPOIOCOIEPIKAIIINX "
a30TCOACpKAUIUX  OPraHUYECKUX
COeTMHEHUH);

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

4)  pa3bsCHEHUE  3aBUCUMOCTH
CKOPOCTH XHMHUYECKHX PEAKIUUA OT
pa3auYHbIX (AKTOPOB M CMEIICHHUS
XUMHYECKOTO paBHOBeECHS B
3aBUCUMOCTH OT YCJIOBHUM TEUEHUS
peaKkui.

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

YA, BrinoaHaTe XUMHUYECKUU
SKCIEPUMEHT 10  PACIO3HABaHUIO
BKHEHIITNX HEOPTaHUYECKHUX u

OpraHH‘{CCKI/IX BCIICCTB
J1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7

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.




JIP 2,4, 16, 23,30

3) ompeneneHUE  BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKHUX
NpeBpaleHUH B Ppa3IMYHbBIX
YCIIOBHAX " OLICHKH ux
ITOCJICICTBHI;

4) OeszomacHoe oOpamieHue ¢
TOPIOYUMHU " TOKCHYHBIMHU
BELIECTBaMH, 1a00paTOPHBIM
00opyI0BaHUEM;

5)  [OpUTrOTOBJIEHHE  PACTBOPOB

3aJIaHHOW KOHIIEHTPAIMK B OBITY U
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); HCHOJIB30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTHUU  JUIS
00paboTKM M Tepenayn XUMHUYECKOH
uHpopmanud U e€ MPeACTaBICHUS B
pa3nu4HbBIX (hopmax;
JI.1,2,4,5,6,7,8,9,10,11,12,13,14,15

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

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

JIP 2,4, 16, 23,30

1) Hcrnomp3oBaHHE€  OCHOBHOM
y4eOHOM JUTEepaTyphl sl TOMCKa
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.

YcTHbIi onpoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIIUTHI
MPAKTUYECKUX
3aHATHI U
J1a00paTOPHBIX padoT.
Pe3ynbTaTh!
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

3HaTh:

31. Baxnerimne xumudeckue | 1) Bocnpoussenenue | YCTHbIN onpoc.
MOHATHSI:  BEHIECTBO, XUMHYECKHUU | POpPMYIHPOBKU BAOKHENIINX | Pe3ynbTaTsl
JJIEMEHT, aTom, MOJIEKYJIA, | XUMUYECKH ITOHATHI; BBITIOJIHEHUS U
OTHOCHTEIIbHBIE aTOMHBIE U | 2) HepedyuclieHue CYIIECTBEHHBIX | 3aIIUThI
MOJIEKYJISIPHBIE MAacchl, VIOH, | IPU3HAKOB MOHSTHSI, IIPAKTUYECKUX
IJIOTPOTHSL, M30TOIBI, XMMMYECKas | 3) YCTAHOBJIEHHWE CBSI3U JIAHHOTO | 3aHATHUH U
CBS3b, JJIEKTPOOTPHUIIATENBHOCTD, | IOHATHS € JAPYTMMH,  paHee | Ja0opaTOpHBIX padoT.
BAJICHTHOCTh, CTENEHb OKUCIECHUS, | CPOPMUPOBAHHBIMY; Pesynprarel
MOJIb, MOJISIpHAs Macca, MOJIIPHBIN | 4) IpHUBEJEHHE DPA3HBIX CHOCOOOB | BHIOJHEHHUS
00BEM razoo0pa3HbIX BEILIECTB, | BBIPAXXEHUS ITOHSATHH; BHEAYJUTOPHOMN
pacTBOPBI, 3JIEKTPOJIAT u | 5) wucnone3oBaHue BXHEHILINX | CAMOCTOSTEIbHON
HEIJIEKTPOJINT, ANEKTPOIUTHYECKAS | XUMHUYECKUX MTOHATHUSA Ui | pabOoTHI.
JUcconuanus, OKUCIIUTENb U | OObSCHEHUS] OTAENbHBIX (PAKTOB U

BOCCTaHOBUTENb, OKHCJICHUE U | SIBJICHUI.

BOCCTAQHOBJICHHE, TeIUIOBOH 3¢ dekT

peakuuy,  CKOpPOCTb  XUMHYECKOHN

peakuuu, KaTajus, XUMHYECKOE

paBHOBECHE,  YIJIEPOIAHBIM  CKEJIET,

(GyHKIMOHANBHAS TPYIIa, H30MEpHUs,
TOMOJIOTHS,;
JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,6,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30




32. OcHOBHBICE 3aKOHBI XHMHH:
COXpaHEHUs MaccChl BEIIECTB,
IIOCTOSHCTBA cocraBa BCIICCTB,
[Tepuoanueckuit 3aK0H

J.N.MeHneneena;

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

JIP 2,4, 16, 23,30

1) Bocnpoussenenue
(bOopMyIUPOBKHU 3aKOHOB;

2) npUMEHEHNE 3aKOHa COXPaHEHMUSI
Macchl BEUIECTB IPU HAIKUCAHHUU
XUMUYECKUX YPaBHECHU;

3) MIPUMEHEHHE 3aKOHa
IIOCTOSTHCTBA COCTaBa BEILIECTBA JIs
YCTaHOBJICHUS npocTenen
MOJIEKYJISIPHOMN bopmyIbl
BEILIECTBA;

4) HCIIOJIb30BAHUE
00BEMHBIX OTHOLLUEHUN
pELIEHNH paCUETHBIX 3a/aY;
5) IMOHUMAaHHE CMBbICIIa
Ilepnonnueckoro  3akona .M.
MeHpeneeBa U UCIHOJIB30BAHUE €O
JUIsL KaueCTBEHHOIO0 aHaliu3a W
000CHOBaHHUS
OCHOBHBIX
CTPOEHUS
XUMUYECKHUX
COCJIMHEHU;
6) yCTaHOBJICHHE
MEXIYy  CTPOCHHUEM
XUMHUYECKUMHU
AJIEMEHTA.

3aKOHA
npu

3aKOHOMEPHOCTEMN
aTOMOB, CBOMCTB
JJIEMEHTOB W X

3aBUCUMOCTHU
atomMa H
CBOWCTBAMU

VYcTHBIM ompoc.
PesynbTatel
BEITIOJTHEHUS U
3aIUTHI
MPaKTUYECKUX
3aHATUN U
nabopaTopHBIX padoT.
Pe3ynbTaThl
BBITIOJIHCHUS
BHEAyIUTOPHOU
CaMOCTOATEIILHON
paboTHI.

33.  OcHoBHBIC
XUMHYECKOU CBSI3H,
BJIEKTPOTUTUYECKON JICCOLMAIUH,
CTPOECHUSA OpraHUYeCKUX u
HEOPraHWYECKUX COEANHEHUI;
JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

TECOpUun XUMUU:

1) BocnpousBeneHne OCHOBHBIX
MOJIOKEHUN XUMHUYECKHUX TEOPHUH;

2) MIPUMEHEHNE OCHOBHBIX
MOJIOKEHUN XUMHUYECKUX TEOPUM
(ctpoeHust aTomMa, XHUMHUUYECKOU
CBSI3H, JJIEKTPOIUTAYECKON
JIUCCOLIMAINH, KHUCJIOT u
OCHOBAaHUH, CTpOEHUS
OpPraHUYECKUX COCIMHEHUI,
XUMHUYECKON KUHETUKH) JUTSt
aHaliu3a CTPOEHUS M  CBOMCTB
BEILIECTB;

3) oObsicHEeHHME  NPUMEHUMOCTHU
M3YYEHHBIX XUMUYECKUX TEOPUH.

YcTHBIN omnpoc.
Pesynbrarsl
BBITIOJIHEHHUS U
3aIIUTHI
MPaKTUYECKHUX
3aHATHN U
abopaTOPHBIX padoT.
PesynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMN
CaMOCTOATEIILHON
paloTHI.

34. Baxueimme BEIleCTBA u
MaTepuaibl: BaXXHEHIINE METaUlbl U
CIUIaBbl, CEpHAsl, COJsHAs, a30THas H
YKCYCHast ~ KHMCJIOTBI;  OJIaropojHsle
ra3bl, BOJIOPOJ, KHCIOpPOJ, TaJOTEHBI,
LIEJIOYHBIE ~ METaJUIbl;  OCHOBHBIE,
KHCIIOTHBIE U aM(OTEepHbIE OKCUIBI U
TUAPOKCUBI, IENOYH, YTIIEKUCIBIA U
YrapHbIM  rasbl, CEpPHUCTBIM  ra3s,
aMMUaK, BOJia, IPUPOJHBIN ra3, METaH,
9TaH, OJTWIEH, aleTWICH, XJIOpUJ

1) Hammcanne u BOCmpou3BeIeHUE
dbopMyn BaKHEUIINX XUMHUYECKUX
BEILIECTB;

2) KJaccu(puIpoBaHue
HEOPraHMYECKUX M OPraHUYECKUX
BEILIECTB;

o BCEM U3BECTHBIM

KJ'IaCCI/I(bI/IKaI_II/IOHHBIM IMMpU3HAKaM;

3) yCTaHOBJIIEHME 3aBUCHUMOCTHU
MEXITY MPaKTUIECKUM
MMPUMCHCHUEM BCIIICCTB u nux

YcTHBIN omnpoc.
Pe3ynbrarsl
BBITIOJTHCHHS U
3aIUTHI
MPaKTUYECKHUX
3aHATHN U
ab0paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMU
CaMOCTOSATEIIbHON




HaTpus, KapOOHAT | THUAPOKApOOHAT
HaTpus, KapOoHaT U ¢dochaT Kaabluus,
OCH30JI, METaHOJI, STAaHOJI, CIOXKHBIC
3¢upsI, HKUPBI, MBLJIA,
MOHOCaXapHuIbI(TJIFOK03a),
JUcCaxapu/ibl (caxapo3za),
MOJIUCaxapuIbl (kpaxman u
LEIJITI0JI03a), AaHWINH, aMUHOKHCIIOTBI,
OenKwy, HCKYCCTBEHHbBIE u
CHHTETHYECKHE BOJIOKHA, Kay4yKH,
TTACTMACCHI.
J1.1,2,4,5,6,7,8,9,10,11,12,13,14,15

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

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

JIP 2,4, 16, 23,30

COCTaBOM, CTpOCHUEM u
CBOMCTBaMH;

4) mepedyrciaCHHE POJIM M 3HAYCHHS
JTAHHOTO BEIIECTBA B MPAKTUKE;

5) oOBsicHeHHe 00IUX CIIOCOO0B U
IIPUHLIMIIOB NIOJyYyeHUs Hanbouiee
BQ)KHBIX BEIIECTB.

paboTHI.




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.

KoHTposib ¥ oOIleHKa pe3yJabTaTOB OCBOCHHUS YYE€OHOH JAUCIUIUIMHBI  OCYIIECTBIISCTCS
MPEIOJABATENEM B MPOLIECCE MPOBEIACHUS ayIUTOPHBIX 3aHATHI. TEKyIH KOHTPOJIb OCYILIECTBISAETCS B
(dbopme: yCTHOTO Ompoca, MOJYy4YeHHBIX 00YYaroIIUMCs, B poliecce padoThl Ha 3aHATHSX, TIOJIOKHUTEIBHBIX
OLICHOK, BBIMIOJIHEHUS BCEX NPAKTHYECKUX M JIA0OPATOPHBIX padOT Ha TMOJIOKUTEIHHYIO OICHKY.
[IpomexxyTounast arrectamus mpoBoauTces B popme auddepeHunpoBaHHOTO 3a4eTa.

Kputepun u HOpMbI OLleHKH 3HAHHUI, 00yYAIOIIUXCS 110 XUMHH

1. OneHnka ycTHOro oTBeTA.

OrneHka «5» CTaBUTCS, SCIIH.

- OTBET MOJIHBIM ¥ MPaBUJIbHBIA HA OCHOBAaHUHU U3YyYE€HHBIX TEOPHUI;

- Marepuai H3J0KEH B ONPEJCICHHON JIOTUYECKONW MOCIIEe0BATEILHOCTH, JIUTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSITEIbHBIMN.

OneHka «4» CTaBUTCS, SCIIN:

- OTBET IOJIHBIM U IIPaBUJIbHBIN HA CHOBAHUM M3YYEHHBIX TEOPUN;

- Marepuai U3JI0KEH B ONPEEICHHON JOTMYECKON MOCIEI0BATENbHOCTH, IPU 3TOM - JTOMYIIEHbI
JIBE-TPH HECYIICCTBCHHBIE ONTUOKH, HCIIPABJIICHHBIC 110 TPSOOBAHHUIO YIUTEIIS.

OneHka «3» CTaBUTCS, SCIIN:

- OTBET TMOJIHBIA, HO TPH ATOM JOIYIICHA CYIIECTBEHHas OIIMOKAa WM OTBET HEMOJIHBIN,
HECBS3HBIN.

O1neHKa «2» CTaBUTCS, SCIIH:

- Npu OTBeTe OOHAPYKEHO HEMOHUMAHHE YYalUMCS OCHOBHOTO COJEp)KaHUS y4eOHOro
Marepuaia Wi JOMYIIEHbI CYHIECTBEHHBIE OMIMOKH, KOTOPBhIE 00YYaIONUNACS HE MOXET UCIPABUThH NIPU
HaBO/SLIUX BOMPOCAX YUUTEINS], OTCYTCTBUE OTBETA.

3. Onenka yMeHMii peliaTh pacueTHbIE 3aa4H.

OneHka «5» CTaBUTCS, €CIIN:

- B JIOTUYECKOM pACCY)XJICHHH W pEIIeHWH HEeT ONIMOOK, 337a4a pellleHa palioOHaIbHBIM
CII0CO00M;

OrneHka «4» CTaBUTCH, SCIIH:

- B JIOTUYECKOM pACCYKJIEHUU M PEIIeHHs] HEeT CYIIeCTBEHHBIX OIIMOOK, HO 3ajada pelieHa
HepaIrMoHAIBHBIM CITIOCOOOM, WIIH IOMYIIEHO He 00Jiee NBYX HECYIIECTBEHHBIX OMMUOOK.

OneHka «3» CTaBUTCS, €CIIN:

- B JIOTHYECKOM PACCYXJICHUHU HET CYIIECTBEHHBIX OMMUOOK, HO JOIMYIIEHA CYIIECTBEHHAs OITHOKa
B MAaT€MaTHYECKUX pacyeTax.

OrneHKa «2» CTaBUTCH, SCIIH:

- IMEETCS CYIIECTBEHHbBIE OLTUOKHU B JIOTHYECKOM PACCYKICHHUH U B PEIICHUU.

- OTCYTCTBHUE OTBETA HA 3aJ]aHUE.

Kpurepun ouneHKH BBINOJHEHUS] NMPAKTHYECKHX H JA0OpPaTOPHBLIX PpadoT, ONBITOB IO
XHUMHUH.

Onenka «5»:

- paboTa BBITIOJTHEHA TIOTHOCTHIO U MTPABUIIBLHO, ClIETaHbl MPABUIIbHBIE HAOIIOICHHS Y BEIBOJIBL;

- DKCIIEPUMEHT OCYIIECTBIIEH MO IUIAHY C YY4e€TOM TEXHUKH O€30MacHOCTH U MpaBui pabOThI C
BEIIECTBAMH M O00OpPYIOBaHUEM;

- HQyYHO TPaMOTHO, JIOTHYHO OMHUCAHBI HAOMIOZCHUS U C(POPMYIMPOBAHBI BBHIBOABI U3 OMbITA. B

MIPE/ICTaBJICHHOM OTYETe MPAaBHJIBHO U aKKYpPaTHO BBIIIOJIHWUI BCE 3alMCH, TaOJUIIbl, PUCYHKH, YEPTEXKH,
rpaduKy, BBIYUCICHUS U CeIall BBIBOBI;

- Ha 3amure J1abopaTopHON pabOThl OOydalOIIMICsA M3JIaraeT TEOPETUYECKHH B ONpE/IeTIeHHOU
JIOTUYECKOW IIOCJIE0BATEIbHOCTH, IPaBMJIIBHO W CaMOCTOSITENBHO PEIINJ THUIOBBIE 33aJaud MU
yIIpasKHEHHUS.
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Ouenka «4»:

- paboTa BBINOJHEHA MPAaBUIBHO, CHENAaHbl NPAaBWIbHbIE HAOMIOACHHUS M BBIBOJBI, HAIMCAHbI
YpaBHEHHS pPEaKIUW, HO TMPU ITOM JOMYIICHB HECYIIECTBCHHBIE OIMOKMA B pabOTe C BEIICCTBAMH H
o0opynoBaHUEM, TOMYIIEHBI OJIHA-/IBE HECYILIECTBEHHBIE OIUOKY B HATMCAHUH YPAaBHEHUN PEeaKIIHii;

- Ha 3amuTe 1abopaTopHOW pabOThl OOydYAIOIIMKCS W3JaraeT TEOPETUYECKH MaTepuanl B
OTpeIeNICHHOM JIOTUYECKOW IOCIIe0BAaTeIbHOCTH, MPU 3TOM JOMYHICHBI JBE-TPU HECYIIECTBEHHBIE
oMOKH, UCTIPaBIICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «3»:

- paboTa BBHINOJHEHA MPABUIHLHO HE MEHEE YeM HAMOJOBHHY WJIM JOMYIICHA CYIIECTBEHHAs
omuOKa B X0OJIe IKCIIEPUMEHTA B 00BICHEHHUH, B 0DOpPMIICHUHU paOOTHI;

- Ha 3ammTe J1abopaTopHOU paboThl 0OYYAIOIIMIACS Jall OTBET MOJIHBIN, HO TIPU STOM JOITYIIICHA
CYLIECTBEHHAs OIIMOKA UM OTBET HEMOJIHBIN, HECBSI3HBIM.

Ouenka «2»:

- JonyiieHsl ABe (M 0ojiee) CyIIECTBEHHbIC OIIMOKH B XOJ.€: SKCIEPUMEHTa, B OOBSICHCHHH, B
odopmiteHnn paboThI, B COOJIOICHUN TPABHJ TEXHUKH O€3 OMAcHOCTH MPH paboTe ¢ BEIIECTBAMHU U
000pynoBaHUEM, KOTOPbIE O0YUYAIOUINIICS HE MOXKET UCIIPABUTh JAXKe MO TPEOOBAHUIO YUUTEIS,

- paboTa HE BBHITIOJHEHA, Y 00yYaIONIerocsl OTCYTCTBYET SKCIIEPUMEHTAILHBIC YMCHHUS,

- Ha 3amuTe JabopaTopHOW paboThl OOHApPYXKEHO HEMOHMMaHHE OO0YYaroIIMMCS OCHOBHOIO
CoJIepKaHusl Y4eOHOTO MaTepualia WK JOIYIIECHBI CYIIECTBEHHBIC OMMUOKH, KOTOPhIE O0yJarOIIUiics HE
MOJKET UCTIPABUTh MIPH HABOASIIUX BOMPOCAX MPEINoiaBaTesi, OTCYTCTBUE OTBETA.

3amuTa J1a00paTOPHO PadoThI:

[Ton 3amuToi 1abopaTopHOM pabOTHI MOIPa3yMEBAETCS:

1. IlpencraBienue mpenogaBaTeN0 CBOEro JaOOPAaTOPHOIO >KypHaja (TETpaau) C MOJHOCTHIO
odopmIIeHHO paboTOI U TPOBEPKA €€ MPENOJaBaATEIIEM.

2. CobeceoBaHue ¢ MPEINOIaBaTeIeM 110 TEOPHH M METOJUKE IKCIICPUMEHTA, a TAaK)KE OTBETHI Ha
KOHTpPOJIbHBIE BOMPOCHI B KOHIIE KaxJ0H jabopaTopHoil paboTel. Eciu cpeny KOHTPOIBHBIX 3aAaHUN
€CTh 3a/1a4¥, TO OHU JOJDKHBI OBITh BBITIOJHEHBI B TUCEMEHHOW (hOpME B TETpaIH.

Cnatp pabotTy mpernojaBareiio (T.e. 3alIMUTUTh €€ Ha OIICHKY) MOKHO Ha TOM >K€ 3aHATHHU, Ha
KOTOpPOM OHa BbINoJHsu1ack. Ecnu opopmienne paboTsl TpeOyeT JOMOIHUTEIBLHOTO BpEMEHU (Harpumep,
B HE ecTh OoJbIas rpadudeckas 4acTh), TO 3alIUTa BBHIOTHEHHON TaOOpaTOpHON pabOThl IPOBOAUTCS
Ha CIIeYIOIIEM 3aHITHH.

[Tpu moAroToBKe 1a6OPATOPHOI PaOOTHI K 3aIIUTE CIEAYET MOBTOPUTH COOTBETCTBYIOIIHE
pa3JeIbl M0 KOHCTICKTY JICKIIUN 1 YIeOHUKY.
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KoHTpob 1 o1leHKa OCBOCHHS Y4€OHOU TUCITUTUIMHEI 110 TeMaM (pa3jienam)

Tabmnuma 2.2

DJieMeHT y4eOHOoi

(I)OprI H METOAbI KOHTPOJIA

HpOMe)KyTO‘lHaH aTrecranus

JUCHHUILIMHBI Texkyumuii KOHTPOJIb Py0e:kHbIi KOHTPOJIb
dopmMa KOHTPOJIA IIpoBepsiemble ®opma IIposepsiem ®opma IIpoBepsiemblie Y,
Y,3 KOHTPOJIA bie Y, 3 KOHTPOJIA 3
Pazgeax 1. Meroabl Vi, V2, Ve, J[PK Vi, V2, V6,
MO3HAHHUSA B XHMHUH 31,32, 33 34 31,32 33, 34
JI1.1,2,4,5,7,9,12,1 JI.1,2,4,5,7,9,12,13,
3,14 14
M.1,2,3,4,5,7,9 M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7 11.1,2,3,5,6,7
JIP 2.4, 16, 23,30 JIP 2.4, 16, 23,30
Tema 1.1. Metonsl | Yemmuwiii onpoc Vi, V2, V6,
MMO3HAHMUS B XUMHH. 31,32 33 34
A1,2,4,5,7,9,12,13,
14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
Pasznen 2. Vi, V2, V3, V4, JDK Vi, V2, V3, V4,
TEOPETUYECKU V5, V6, V5, V6,
E OCHOBBI 31,32, 33,34 31,32, 33, 34
XUMHUHN JI1.1,2,4,5,7,9,12,13,

J1.1,2,45,7,9,12,1
3,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
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Tema 2.1.
CoBpeMeHHbIE
MIpeICTaBICHUS 0

CTPOEHHUU aTOMa

Yemmuwiit onpoc

Ilpakmuueckoe 3anamue Nel.

Jlabopamopuas paboma Nel

Vi,V2, V3,V4,
V6,

31,33 34
J.1,2,4,5,7,9,12,1
3,14
M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7

JIP 2,4, 16, 23,30

Tema 2.2.
[lepuonuueckuit
3aKOH H
ITepnonuueckas
CHCTEMa XMMHUYECKHX
3JIEMEHTOB.

Yemmuwiu onpoc

Ilpaxmuueckoe 3ansmue Nel.

Jlabopamopnas paboma Nol

Y2V3, V4, V6,
31, 32 33 34
J.1,2,4,5,7,9,12,1
3,14
M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7

JIP 2,4, 16, 23,30

Tema 2.3.
XUMHYECKasd  CBSI3b.
BemectBo.

Yemmuwiii onpoc
Jlabopamopnas paboma Nel

Vi1, V2, V3, V4,
V5, V6,

31, 33, 34
J.1,2,4,5,7,9,12,1
3,14
M.1,2,3,4,5,7,9
I1.1,2,3,5,6,7

JIP 2,4, 16, 23,30

Tema 2.4. PactBopsbl
U CMECH.

Yemmuwiit onpoc
Jlabopamopnas paboma No2
Ilpakmuueckas paboma Ne2

Vi,V2, V3, V4,
Y5,

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

Tema 2.5. I'ugponus Yemmuwiit onpoc V1, V2 V4, V5,
coneit. Jlabopamopnas paboma No2 31,32, 33, 34
Ipakmuueckas paboma Ne2 JI1.1,2,3,4,5,6,7,9,

10,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30

Tema 2.6. Yemmuwiit onpoc Vi1, V2 V4, V6,

XuMuueckue Jlabopamopnas paboma No3 31,33, 34

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

Paznean 3. Vi, V2, V3, V5, Hugpgpepenyu | V1, V2, V3, V5, V6

HEOPI'AHUYECK Y6 POBAHHDILI 31, 33, 34

A XUMUSA 31,33, 34 3auém J1.1,2,3,4,5,6,7,9,10
JI.1,2,3,4,5,6,7,9, ,12,13,14,15
10,12,13,14,15 M.1,2,3,4,5,7,9
M.1,2,3,4,5,7,9 I1.1,2,3,4,5,6,7
11.1,2,3,4,5,6,7 JIP 2,4, 16, 23,30
JIP 2,4, 16, 23,30

Tema 3.1. Yemmuwiii onpoc Vi, V2, V3, V5,

Knaccudukanms Jlabopamopnas paboma Ned Y6

HEOPraHUYECKUX Ipakmuyeckasa paboma Nel 31,33, 34

COETUHEHUH. JI1.1,2,3,4,5,6,7,9,

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

Tema 3.2. OOuue Yemmuwiii onpoc V1, V2, V3, V5,

CBOICTBa Ipakmuueckas paboma Nel Yo

HEMETaJUIOB. 31,33, 34

O06001IEeHNE U JI1.1,2,3,4,5,6,7,9,

CHCTEMAaTH3aIus 10,12,13,14

3HAHUHI M.1,2,3,4,5,7.9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30

Paznen 4. Vi,¥V2, V3, V4, Hugpgpepenyu | V1,V2, V3, V4, V5

OPI'AHHUYECKAS V5, Ve, POBAHHDLU , V6,

XUMMUs 31, 32, 33, 34 3auém 31, 32, 33, 34
JI1.1,2,3,4,5,6,7,9, JI1.1,2,3,4,5,6,7,9,10
10,12,13,14,15 ,12,13,14,15
M.1,2,3,4,5,7,9 M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7 I1.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30

JIP 2,4, 16, 23,30

Tema 4.1. Teopus Yemmuwiii onpoc V1,V2,V3, V4,
CTpOEHUs Ve,
OpPraHUYECKUX 31,32 33 34
COEIUHEHUH. JI1.1,2,3,4,5,6,7,9,
10,12,11,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Tema 4.2. Yemmuwiit onpoc V1.,V2 V3 V4,
IIpenenbubie IIpakmuueckoe 3anamue No3. V5, V6,
YTJIEBOIOPOIBI Jlabopamopnas paboma Nob 31,32, 33, 34
Jlabopamopnas paboma Nel0 | J1.1,2,3,4,5,6,7,9,

Ilpaxmuuecroe 3anamue Nod

10,12,11,13,14
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M.1,2,3,4,5,7,9

11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Tema 4.3. Yemuwiii onpoc V1,V2, V3, V4,
Henpenenbubie Ilpakmuueckoe 3anamue Ne3. V5, V6,
YTIIEBOIOPOIBI. Jlabopamopnas paboma Nob 31,32 33 34
Jlabopamopuas paboma NelO | J1.1,2,3,4,5,6,7,9,
Ilpakmuueckoe 3anamue Nod 10,12,11,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Tema Yemuwoui onpoc Vi, V2, V3, V4,
4.4, ApomaTudeckue Ipakmuueckoe 3anamue Ne3. V5, V6,
YTIICBOIOPOIBI. Jlabopamopnas paboma Nob 31,32 33 34
Jlabopamopuas paboma NelO | J1.1,2,3,4,5,6,7,9,
Ilpakmuueckoe 3anamue Nod 10,12,11,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
Tema 4.5.CriupTsl u Yemmuwiii onpoc Vi, V2, V3, V4,
(beHombI. Jlabopamopnas paboma Nel V5, V6,
Jlabopamopnas paboma Nel0 | 3 1, 32, 33, 34
JI1.1,2,3,4,5,6,7,9,
10,12,11,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
Tema 4.6. Yemuwoui onpoc Vi, V2, V3, V4,
Anbaerubl. Jlabopamopnas paboma Ne'l V5, V6,
Jlabopamopnas paboma Nel0 | 3 1, 32, 33, 34
JI.1,2,3,4,5,6,7,9,
10,12,11,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2.4, 16, 23,30
Tema 4.7. Yemmuwiit onpoc Vi, V2 V3, V4,
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OIHOOCHOBHEIE
KapOOHOBBIE
KHUCJIIOTHI.

Jlabopamopnas paboma No8
Jlabopamopnas paboma NelO

V5, Ve,

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

Tema 4.8. CnoxHbie
3(UPBI U KUPBI

Yemmuwiii onpoc
Jlabopamopnas paboma Ne8
Jlabopamopuas paboma NelO

VI1,V2, V3, V4,
V5, V6,

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

Tema 4.9. YrieBoasl

Yemmuwiut onpoc
Jlabopamopnas paboma Ne9
Jlabopamopnas paboma Nel0

Vi1,V2, V3, V4,
V5, V6,

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

Tema 4.10.
A3zoTcoaepixaiiue
OpraHHYECKHe
COCTUHEHUSI.

Yemmuwiit onpoc
Jlabopamopuas paboma Nell

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

31, 32, 33, 34
J1.1,2,3,4,5,6,7,8,
9,10,11,12,13,14
M.1,2,3,4,5,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30
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Tema 4.11.
[Tonumepsr.

Yemmuwiii onpoc

V1, V2, V3, V6,
31, 33, 34
JI1.1,2,3,4,5,6,7,8,
9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

Tema 4.12. Xumus u
JKU3HbD.

Yemmuwiit onpoc

Vi, V4, V6,

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

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

Pazpgea 1. METO/IbI IO3HAHUSA B XUMWHN

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

IMoka3aTe/u olleHKH pe3yJabTaTa

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJabTaToB 00y4eHHst

YMmern:

¥Y1. Ha3piBaTh HM3y4YEHHbBIC BEIIECTBA

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

JIP 2,4, 16, 23,30

- Hamucanwe u dYTeHHE 3HAKOB
XUMHUYECKHUX 3JICMEHTOB;

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

- cocraBieHue (GopMyn OHMHAPHBIX
COCJIMHEHUI U UX Ha3BaHHC;

- YTeHHWe M Ha3BaHue (Qopmyn

XHUMHUYECKHX COCIMHEHUA,
NPUHAIISKANIMX K  BOKHCHIINM
KJaccam HEOPraHUYEeCKUX
COCIMHEHU;

- COCTaBIICHME Ha3BaHUU BceX
HCIIOJIb3YEMBIX dbopmy
XMUMHYECKHX  COCIMHCHHHA  TI0

TPUBHAJIBHON U  MEXKIyHAPOIHOU
HOMEHKJIATYpE.

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

¥Y2. Onpenensitb: BaJE€HTHOCTb u

CTENEHb  OKHCIECHUS  XUMHUYECKHUX
3JIEMEHTOB, THUIlI XUMHUYECKON CBS3H
B COCIMHECHUSX, 3aps HOHa,
XapaKkTep Cpensl B BOJIHBIX
pacTBopax HEOPTraHUYECKHUX u
OpraHUYEeCKUX COEJIMHEHH,
OKHCITUTENh u BOCCTAaHOBUTEIb,

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

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

JIP 2,4, 16, 23,30

- OnpeneneHue coctaBa BeENIECTBA
1o ux GpopMyiam;

- OnpeAcIeHue
XAMHYECKUX PEAKIIU;
- NIPUMEHEHHUE 3aKOHA COXPaHEHUs

IIPHU3HAKOB

MacChl BEIIECTB MPHU HAMMCAHUHU
YpaBHEHUU;
- COCTaBJICHHE XUMHUYECKHUX

YpaBHEHUH, ypaBHUBAHUE UX;

- ONpeNeJICcHHE BaJCHTHOCTH H
CTEIIEHU OKHCJICHHUS DJIEMEHTOB B
HCOPTraHNYCCKUX COCANHCHUAX

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

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

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

- Hcnonb3oBanue OCHOBHOU
y4eOHOM nuTepaTypbl ISl MOMCKa
XUMHYECKOH MHPOpMAIU;

- UCIOJIb30BaHUE JOMOJHUTEIbHBIX
JUTEpaTypPHBbIX UCTOYHUKOB;

- HCTIOJIb30BAHUE WHTEpPHET-
pecypcos;

- COCTaBJICHHUE TMPE3CHTALMN ISt

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

00pabOTKM M TpPECTaBICHUA
XUMUYECKON HH(DOpMAITUH;

- AHaJIM3UPOBAHUC HUCIOJIb3YCMBbIX
HCTOYHHKOB.

CaMOCTOSITEILHON
paboTHI.

3HaTth:

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

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

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

pacTBOpBHIL, IEKTPOJIUT u | 5) wucnonp3oBaHue BOKHEUIITNX

HERJIEKTPOJIIUT, AIIEKTPOJIUTUYECKAS | XUMHUYECKUX MOHSTUS TUIS

Jaucconuanus, OKHUCIIUTEIh U | OOBSCHEHUSI OTICIBHBIX (DAKTOB W

BOCCTaHOBUTEb, OKUCJICHUE U | SBICHUIL.

BOCCTAaHOBJICHHE, TEIUIOBOH 3 dekT

peaKuuu,  CKOpPOCTb  XMMHUYECKOU

peakiuuu, KaTajus, XUMHUYECKOE

paBHOBECHE,  YIJIEPOIAHBIA  CKEleT,

(byHKIMOHATBHAS TPYIIa, H30MEpPHs,
TOMOJIOT U,

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

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

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

JIP 2,4, 16, 23,30

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

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

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

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

JIP 2,4, 16, 23,30

1) Hanucanue u BOCIPOU3BEICHUE
(dbopMysl BaKHEUIINX XHUMHUYECKUX
BEIIIECTB;

2) KJIacCU(PUITUPOBAHUE
HEOPTaHWYECKUX M OPTaHUYCCKUX
BEIIECTB;

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

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

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

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

Tema 1.1. MemooOst no3nanus 6 xumuu.
Tunosbie 3a1aHUs 1JI YCTHOTO ONIpoca
1. Yto Takoe IpoCThI€ U CIOKHbIE BELIECTBA?
2. Yto Takoe MOJIsIpHAsi Macca M KOJIMYeCTBO BelecTna?
3. HazoBuTE OCHOBHBIE THUITBI XUMUUYECKHUX PEAKIIUM.
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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. Ha3piBaTh HM3y4YEHHBIC BEIIECTBA
o TPUBUAIBHOU 1581051
MEXIYHAPOJAHOW HOMEHKJIAType

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

- Hanmcannme wu 4yreHue 3HAKOB
XMMHUYECKHX JIEMEHTOB;

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

- cocraBieHue (GopMyn OMHAPHBIX
COeIMHEHUI 1 X HAa3BaHHUE;

- 4YTeHHWe | Ha3BaHHe (QopMyI

XHUMHUYECKHX COCIMHEHUA,
MPUHAIICSKAIMX K  BOKHEHUIINM
KJaccam HEOPraHUIEeCKUX
COCIMHEHU;

- COCTaBlICHHE Ha3BaHUU BceX
HCIIOJIb3YEMBIX dbopmy
XMUMHYECKHX  COCIMHCHHHA  TI0

TPUBUAIBHOM M MEXKIyHApOIAHOMN
HOMEHKJIaTypeE.

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

¥2. Onpenensitb: BaJE€HTHOCTH U

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

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

- OnpeneneHne cocraBa BEIIECTBA
1o ux GpopMynam;

- 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
HCOPraHNMYCCKUX W OPraHuYCCKUX
BEICCTB;

- HalMCaHWE CXeM O0pa3oBaHHSA
XUMHYECKONH CBS3M B YyKa3aHHBIX
COCAUHCHUAX.

¥3. XapaxktepuszoBaTb:  AJIEMEHTHI
MaJIbIX MEPUOJOB IO MX IMOJOKEHUIO

B [Tepuoauueckoit CHCTEME
JI.11.MenpeneeBa; oOmue
XAMHYECKHE  CBOWCTBA  METAJIJIOB,
HEMETAILIIOB, HEOPTaHWYECKUX |

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

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

JIP 2,4, 16, 23,30

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

- COCTaBJIICHUE CXEM CTpPOECHHUS
aToOMOB DJIEMEHTOB MEPBBIX
YETBIPEX IEPUOA0B

Ilepuoauyueckor CUCTEMBI;

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

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

- CpaBHEHHE OTHOCUTEIBHOU
3JIEKTPOOTPULIATEIIBHOCTH
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.

- MMOCTPOCHHE CTPYKTYPHBIX
dbopmyn HEOPraHUYECKUX u
OPraHNYeCKUX COCTMHECHUM;
Y4. O0bsICHATH: 3aBUCUMOCTh CBOWCTB | - OOBsicHeHHe (U3MYECKUX U | YCTHBIN ompoc.
BEIIECTB OT MX COCTaBa M CTPOCHHUS, | XUMUYECKUX SIBICHUH C TOYKHU | Pe3ynbraTe
MIPUPOTY XHUMHUYSCKON CBS3HM (MOHHOW | 3pCHHUS ATOMHO-MOJICKYJIIPHOTO | BBITIOJTHEHUS ¥ 3aIIATHI
U KOBAJICHTHOM, METAINTMYECKOW WU | YUCHHS, MPAKTUYECKHUX 3aHATUN U
BOJIOPOJTHOM), 3aBHCHMOCTH CKOPOCTH | - BBISBJICHHE 3aBUCHUMOCTH MEXIY | JTaOOpaTOPHBIX PadoT.
XUMHYECKON peaklud M TOJO0XKEHHE | CTPOCHUEM XUMHUYECKHX | Pe3ymnbrarhl
XAMHYECKOTO paBHOBECHS OT | COeIMHCHUA W WX CBOWCTBaMH ( Ha | BBITIOJHCHUS
pa3IUYHBIX (PaKTOPOB npuMepe KHCIIOT, conel, | BHeayTUTOPHOU
JI.1,3,4,5,6,7,8,9,10,11,12,13,14 OCHOBaHMIA, VIJICBOJIOPOJIOB, | CAMOCTOSITSIIBHON
M.1,2,3,4,5,7.9 KHUCJIOPOI0COIePAKAIINX U | paboTEHI.
11.1,2,3,4,5,6,7 A30TCOJIePKAIIIX OpTaHUYECKHUX
JIP 2.4, 16, 23,30 COCMHEHHM);

- COCTaBJICHHE CXEM 06p330BaHI/I${
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BEIIECTB C PAa3JIMYHBIMU BHUJIAMHU
XHUMHUYECKON CBSI3H;

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

YSs. BrimmonaaTte XUMHWYECKUH
SKCIEPUMEHT 10  PACIO3HABAHUIO
BaKHEHUIIINX HEOPTaHUYECKUX u

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

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

- HaOmoienue, pukcanus u
OIHMCaHUE PE3yIbTATOB
MIPOBEACHHOTO SKCIIEPUMEHTA,

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

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

- [IPUTOTOBJICHHE pPacTBOpOB

3aJJaHHON KOHIIEHTPAIMH B OBITY W
Ha [IPOU3BOJCTBE.

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

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

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

JIP 2,4, 16, 23,30

- Hcnons3zoBanue OCHOBHOM
y4eOHOM JuTepaTypbl Ui IMOHMCKa
XUMHUYECKON MHPOOPMALINH;

- UCHOJb30BAHUE JIOTIOJHUTEIbHBIX
JUTEPATYPHBIX HCTOYHUKOB;

- UCIIOJIb30BaHUE UHTEpHET-
pecypcos;

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

- aHaJIM3UPOBAHUE HCIIOJIb3yEMBIX
HCTOYHUKOB.

YcTHBI onpoc.
Pesynbrarsl

BBITIOJTHCHHUA U 3alllUThI
MMPAKTUYCCKUX 3aHIATUN U

1abopaTOPHBIX padoT.
Pesynbrarsl
BBITMIOJTHEHUS
BHEAYAUTOPHOMN
CaMOCTOATEILHON
paboTHI.

3HaTh:

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

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

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

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

BBIPAYKECHUS TTOHSATHIA;

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

paboTHI.

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

3aKOHBbI
MacCChbl
coCTaBa

XAMUH:
BCIICCTB,
BEIIECTB,

3aKOH

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

JIP 2,4, 16, 23,30

1) Bocnpoussenenue
(hOpMYIIMPOBKY 3aKOHOB;

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

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

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

3aKOHa
pu

3aKOHOMEPHOCTEN
aTOMOB, CBOICTB
9JIEMEHTOB M HUX

3aBUCUMOCTH
atomMa "
CBOWCTBAMU

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

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

TCOpUun XUMHUU:

1) BocnopousBeaeHue OCHOBHBIX
ITOJIOKEHNN XUMUYECKUX TEOPUH;

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

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

HN3YUYCHHBIX XUMHUYCCKHUX TGOprI.

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

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

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

JIP 2,4, 16, 23,30

1) Hamucanue u BOCIPOU3BEICHUE
dbopMysT BaXKHEUITUX XUMHUYCCKUX
BEIIIECTB;

2) KJaccu(uIupoBaHue
HEOPraHW4YeCKUX M OpPraHUYECKHX
BEIIIECTB;

o BCEM U3BECTHBIM

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

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

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

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

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

Tema 2.1. Cosépemennsle npedcmasienus 0 CmMpoeHUU amoma
Tunosble 3a1aHus JJI51 YCTHOTO ONPoca

1. PacckaxuTte 0 CTPOCHUU aTOMOB XMMUYECKHX JICMEHTOB.
2. Kak u3MeHSIOTCsI CBOMCTBA 3JIEMEHTOB C YBEITUUYECHUEM MTOPSIKOBOTO HOMepa?

3. Kakoe cocTosiHHE aToMa Ha3bIBAIOT HOPpMaJIbHBIM, KaKO€ BO36y>K,[[éHHLIM?

IIpakTnyeckoe 3ansaTue Nel

Tema: MoaenupoBanue nocrpoenus Illepuoguyeckoi Ta01MbI XUMHUYECKUX 3J1€MEHTOB.

Heab: u3yuenue s, p, d, 3IEMEHTOB Ha OCHOBAaHHWU WX TMOJIOKeHUs B [lepuoamueckoit cucreme,
MozenupoBanue [leproanyeckoit CHCTeMBI, HAYUYNUTHCS JaBaTh XapaKTEPUCTUKY DJIEMEHTOB TI0 MECTY UX
HAXO0XJICHUS B TaOIUIIE, 3aKPEMUTh MPEACTABICHIE O CTPOCHUH BEIIECTBA.

3aaHus BBITIONHSAIOTCS B )KypHaJe 75 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. CmopenupoBaTh pacnoioxxeHue 31eMeHToB Nel-Ne 20 B [lepuoanueckoid cucteMe XUMHUECKUX
AJIEMEHTOB M OTPECIIUTh 3aKOHOMEPHOCTh M3MEHEHHUS CBOMCTB 3JIEMEHTOB, UX OKCHJIOB U THAPOKCH]IOB.

2. Paccuutarb OTHOCUTENIbHBIE MOJIEKYJIIPHBIE U MOJIIPHBIE MacChl BEIIECTB.

3. CoctaBuTh OPMYIIBI YKa3aHHBIX BEIIECTB.

4.0TBETUTH HA KOHTPOJIbHBIE BOMIPOCKHI U TOJITOTOBUTHCS K 3alUTE J1a00paTOpHOIl pabOoTHI.

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

1. Hatite hbopmynupoBky Ileproanyeckoro 3akona J[.M.Menneneena.

2. B uém ¢usmdeckuii cMbICT TOpsAKOBOro Homepa anmemeHnta? Homepa mepuona? Homepa
rpYIIbI?

3. Ha3BaHus KakuX XMMHUYECKHX 3JIEMEHTOB CBsI3aHbl ¢ Poccuell u pycckumMu yuyéHbiMu?

4. ITouemy Bogopon 3anuMaet B [ICXD nBoilCTBEHHOE MOJIOKEHHE?

Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

Tema 2.2. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema Xumuueckux 3J1eMeHmos.

Tunosble 3a1aHus V11 YCTHOTO OIIPOCa
1. Haiite popmynuposky Ileprnoanueckoro 3akona JI.M1.Menneneena
2. PacckaxuTe o cTpykType Ileproanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB.

3. Pacckaxwure 0 3aKOHOMCPHOM H3MCHCHUHN XHMHUUYCCKHUX CBOMCTB XMMHYCCKHUX DJICMCHTOB,
CBsA3aHHOM C ITIOJIOXKCHHEM B HepI/IOIII/I‘{eCKOfI CUCTEMEC XUMHUYCCKHUX 5JICMCHTOB.

IIpakTuyeckoe 3ansaTue Nel
Tema: MoaenupoBanue nocrpoennsi [lepuoguyeckoi Ta01MIbI XUHMHUYECKUX 3J1€MEHTOB.

Heab: usyuenue s, p, d, 371eMEHTOB Ha OCHOBAaHMU UX MOJIOKeHUd B Ilepuoanueckoit cucreme,
MozenupoBanue [lepuoaudyeckoil CUCTEMBI, HAYUYUTHCS 1aBaTh XapaKTEPUCTUKY IEMEHTOB 110 MECTY UX
HaXO0X/IEHUS B TaOJIMIIE, 3aKPEIUTh MIPEICTABICHUE O CTPOCHUH BEILLECTBA.

3a7aHus BBINOJIHAIOTCS B JKypHaJe Ui 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. CmopenupoBaTh pacnojiokerue 3eMeHToB Nel-Ne 20 B [lepuoanueckoii cucteMe XUMHUECKIX
AJIEMEHTOB M OIIPEIEIUTh 3aKOHOMEPHOCTh U3MEHEHMSI CBOMCTB 3JIEMEHTOB, UX OKCHJOB U TMAPOKCHUJIOB.

2. PaccuuTarh OTHOCUTENbHBIE MOJIEKYJISIPHBIE U MOJIIPHBIE MACChl BELIECTB.

3. CocraBuTh (pOpPMYJIBI yKa3aHHBIX BEIIECTB.

4.0TBeTUTH HA KOHTPOJIbHBIEC BOTIPOCH U TIOATOTOBUTHCA K 3aIIUTE JIAOOPATOPHOU PabOTHI.

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

KoHTpoJIbHbIC BONIPOCHI:

1. Hatite hopmynupoBky Ileproanyeckoro 3akona /.M. Menneneena.

2. B uém ¢usnueckuii cMmbicn nopsakoBoro Homepa snementa? Howmepa nepuoma? Homepa
rpynmnsi?

3. Ha3zBaHus KakMX XMMHUYECKHX DJIEMEHTOB CBs3aHbl ¢ Poccuell u pycCKUMU y4EHBIMU ?

4. TTouemy Bomopon 3anumaeT B [ICX3 aBoiicTBEHHOE TTOJIOKEHHUE?

Kpurepun ouenku: cmotpets B pazzeine 3.1 ®OC

Tema 2.3. Xumuueckasn ceazv. Bewyecmeo.
TunoBblie 3agaHusi 1JIs YCTHOTO OMpoca

1.Mexay aToMaM# KakuX 3JIEMEHTOB BO3HUKAET MOHHAS CBA3H?

2. OxapakTepu3yiTe KOBaJICHTHYIO CBsA3b. Ha Kakue BUABI OHA TIOpa3AeseTcs?

3. JlaiiTe XapaKT€pUCTUKY CUTMa- U MU-CBA3H.

JlaGopaTopHas padora Nel.
Tema: O3HaKkoMJIeHHE CO CBOMCTBAMM JUCIHEPCHBIX CHCTEM.
Heab: O3HAKOMUTHCSA CO CBOMCTBAMHU JTUCIIEPCHBIX CHCTeM. HaydWThCs: TOTOBUTH CYCIEH3HIO U
AMYIJIbCHIO; PENIATh 33Ja4M Ha ONpeiesIEHHe MacCOBOM JOJIM KOMIIOHEHTOB CMECH U IIPUMECEH.
3a/iaHus BBIMOJIHSAIOTCS B )KypHaje JUIsl TaOOpaTOPHBIX U MPaKTHUYECKUX padoT:
1. IlpoBeieHNE OMBITOB:
- MPUTOTOBJIEHUE CYCTICH3UM KapOOHaTa KaJbIUs B BOJIE.
- MOJYYEHUE IMYJIbCUM PACTUTEIBHOTO Macia.
- MOJTyueHus 307151 Tuapokcua xenesa (11I).
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2. IlpaBunbpHO 3amucaTh BCe HEOOXOAMMBIE YPAaBHEHUS XUMHUYECKUX PEAKIUH, PEIIUTh HENOUYKY
MPEBPAILICHUH.

3. Perth u npaBUiIbHO OPOPMHUTE 33724y HA ONPEAETICHUE MACCOBOM JI0JIM KOMIIOHEHTOB CMECH
U MpUMECEH.

4. Onucare HAOMIONEHHS U C/IENaTh BBIBO/BI O MPOJICIAaHHON paboTe.

5.0TBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI M MOATOTOBUTHCA K 3aIlIUTE J1JAOOPATOPHOU PadOTHI.

Cooepoicanue 3a0anuii: cmompume Memooudeckue yKazanus no iabopamopHuim pabomam.

KouTtpoJbHbIle BOpOCHI.

1. Uto u3y4aeT KOJJIOMAHAS XUMHUS, €€ POJIb B TEXHOJOTMHU?

2. Kak nmoapazaensiot rpyboaucnepcHsie cuctembl? Ha3oBuTe npencTaBuTeneid Kax 10l rpymisl
1 YKQXUTE UX 3HAYCHHE.

3. UTo TaKkoe KOJUIOMIHBIE PACTBOPHI  KAKHE OHU ObIBAIOT?

4. Yto TaKoe ITUCIIEPCHBIC CUCTEMBI, AUCTIEpCHAs (dasza, TUCIIEPCUOHHAS Cpea.

5. Knaccudukanus JUCTIEpCHBIX CHCTEM TI0 arperaTHOMY COCTOsIHUIO. [IpuBecTr mpuMepsl.

6. OnuH u3 BUIOB JaTyHu coaepxkuT 60% memn u 40 % uuHKa. YKaxuTe, YTO SBISAETCA
TMCTIEPCUOHHOM CPEIoi, a UTO TUCTIEpCHOM (a3oii?

7. Kak MO>XHO OTJIMYUTH KOJUIOUIHBIN pacTBOP OT HCTUHHOTO?

Kputepuu ouenku: cmotpers B pazzeine 3.1 ®OC

Tema 2.4. Pacmeopol. Inekmponumuueckas OUCCoyuayusl.
Tunosble 3aaHus 1J1s YCTHOTO OIpoca
1.Kakue crioco0bl BbIpaX€HHUS COCTaBa pacTBOpPaA BbI 3HAETE?
2. Kakue BemiecTBa OTHOCATCS K 3JieKTpoauTam? UTo Takoe IeKTpoUTHYeCcKas 11ccolanus?

3. Kak o0HapyXUTh IPUCYTCTBHE B PACTBOPE HOHOB BOJIOPOIA U THIPOKCHI-HOHOB?

JlaGopaTopnasi pa6ora Ne 2
Tema: Peaknun nonHoro oomMena. I'mapoJimns coJieil pasjJM4HOroO THIIA.

Hean: [Ipumenats 3HaHus 00 SIEKTPOIUTUUECKON TUCCOIMAIIMN BEIIECTB U THAPOJIM3E COJIeH Ha
IPAKTUKE, YMETb OOBSICHATh HAONIOJIEHHS W pe3yibTaThl ONbITOB. HayduTbcs COCTAaBISATH HMOHHBIE
YpaBHEHHSI, YMETh OOBSCHATH NPOIECC THAPOJIM3a CONel B BOJHBIX PACTBOPAX M 3alMCHIBATh YPABHEHUS
THJIPOJIA3A COJIEH.

3a/iaHus BBIMOIHIIOTCS B J)KypHaJe JUIsl JaOOpaTOPHBIX U MPAKTUUYECKUX PadoT:

1. IIpoBenieHrE OMBITOB:

- 00pa3oBaHue ra3000pa3HOT0 COSAMHEHUSI.

- obpasoBanue HepacTBopumoro coequnaerus AgCI.

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

- oOpa3oBaHue HepacTBOpuMoOro coeanHeHus: BaSOa.

- oOpazoBanue HepacTBOpuMOro coeuaeHust AgsPO,.

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

- TUIPOIIU3 COJTH, 0OPa30BaHHOW CJIa0bIM OCHOBAaHUEM U CUIILHON KHUCIIOTOM.

2. 3anmucath Bce HEOOXOJMMbIE YpPaBHEHHUS XMMHUECKUX PEAKIUH B MOJEKYISIPHOM U MOHHOM
BUJIC.

3. Onucatps HAOMIOIEHHS U C/IeNaTh BBIBOJ 00 YCIOBHUSAX MPOTEKAHHs PEaKIMi HOHHOTO OOMEHa.

4.0TBETHTH Ha KOHTPOJILHBIE BOIIPOCHI M MIOATOTOBUTHCS K 3aIIUTE Ta00paTOPHOI paboTHI.

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

KonTpoJbHbBIE BOPOCHI.

1. Kakume BemectBa OTHOCATCS K 3yekTponuTam? UTO Takoe SBICHHE 3IIEKTPOIUTHYECKOMN
auccoluanuu?

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

4. Hanummre ypaBHeHus peakuuil ruapoausa conert nst: NaNOs, FeSO,,

5. Ompenenute, B KaKOM citydae OyJeT IpoTeKaTh THAPOIN3 COoNU B Boje. Hamummure ypaBHeHHE
peaKIMK TUAPOIIN3a JIJIs OTOU CoJn:a) OpoMuT Kanus, 0) Cyabdar Kanus; B) HOTPHUT KaJIHs;

Kputepun ouenku: cmorpets B pazzgeine 3.1 ®OC

IIpakTnyeckas padora Ne 2
Tema: IlpuroroBjieHne pacTBOpa 3aJaHHOI KOHIEHTPALUN.

Heab: npuoOpeTeHre HABBIKOB IPUTOTOBJIEHMS PaCTBOPOB PA3IMUHOM KOHLIEHTpPALMMU U3 CyXOH
COJIM WM 00Jiee KOHLIEHTPUPOBAHHOI'O PAaCcTBOpA.

3a/iaHus BBIIOJIHAIOTCS B )KypHAJIE [ JIAOOPATOPHBIX U NMIPAKTUYECKUX PaldoT:

1. Pemute 3a1aun, opopMuTe peLIeHUs, COIJIACHO MTpUMepa pelieHus 3agaun. Onummre nopsaok
JNEUCTBUMN.

2. Cpenaiite BBIBOJ O MPOJIEIAHHONW pabOTe U ONMUIINTE 00JaCTh MPUMEHEHUS PUTOTOBIEHHOTO
pacTBopa.

Cooeporcanue 3a0anuii: cmompume mMemooudecKue yKa3anus no npaKmuieckum pabomam.

Kputepuu ouenku: cmotpets B pazzeine 3.1 ®OC

Tema 2.5. I'uoponus coneit
Tunosblie 3aaHus 11 YCTHOI'O O1IpOca
1.Kakoii mpornecc Ha3bIBaeTCs THIPOIUZOM?
2. Kakue ¢pakTopsl OMpeessioT peakuio Cpeabl IPH PACTBOPEHUH Pa3IMYHBIX COJIeH B Bojie?

3. Hanmcarb ruaposin3 cosiel pa3iuyHoro Tuma

JlabopaTopnasi pa6ora Ne 2
Tema: Peakuuu nonnoro oomena. I'maposiu3 coJieil pa3jiM4HOro TUIIA.

Hean: [IpumeHsTh 3HaHUS 00 NEKTPOIUTUYCCKON JAUCCOLMAIIMH BEIIECTB U THIIPOJIU3E COJICH Ha
MPAaKTUKE, YMETb OOBSICHATH HAONIOJEHWS W pe3yJbTaThl ONBITOB. HaydWThbCs COCTAaBIISATH HOHHBIC
ypaBHEHUS; YMETh OOBSACHATH MPOIIECC THAPOIM3a CONE B BOJHBIX PACTBOPaX U 3alUCHIBATh YPABHEHHUS
TUAPOIIN3A COJICH.

3aaHus BHIMOIHIIOTCS B KypHaje sl TaO0OpaTOPHBIX U MPAKTUYECKUX PadoT:

1. IlpoBeneHue ONbITOB:

- o0pa3oBaHue ra3000pa3HOro COCAMHEHUS.

- obpasoBanue HepactBopumoro coeaunenust AgCI.

- COBMECTHBIH ruapoin3 xiopuna amomunus AlCl; u cyneduna Harpus Na,S.

- oOpa3oBanue HepacTBOpUMOTO coeanaeHust BaSO,.

- oObpazoBanue HepacTBopuMoro coearuHeHus AgsPO,.

- TU/IPOJIN3 COJIM, OOPa30BAHHOM CHIJIBHBIM OCHOBAaHHMEM U CJ1a00M KHCIOTOM.

- TUJIPOJIU3 COJIU, 0OpPa30BaHHOM C1a0bIM OCHOBAHUEM U CHIIBHOW KHCIIOTOM.

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

3. Onmcats HAOMIOIEHHSI U C/IETATh BBIBOJ 00 YCIOBHUSX MPOTEKAHHS PEAKIIMA HOHHOTO 0OOMEHa.

4.0TBEeTUTH HA KOHTPOIBHBIE BOMPOCHI U TIOJITOTOBUTHCS K 3alIUTE Ja00paTOpHOI pabOTHI.

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

KoHnTpoJibHBIE BONIPOCHI.

1. Kakue BemecTBa OTHOCATCS K dIeKTpoiauTam? YUTO Takoe SIBICHHE JIEKTPOIUTUYECKOM
nycconuanun?

2. Hanummte ypaBHEHUs aucconualiu cienayrommumx Bemects: Ba(OH),, Na,COs, CuSO,.

3. Yto takoe ruaponu3 conau? Kakue THUIBI THIPOIN3a CYIIECTBYIOT?

4. Hanumte ypaBHeHus peakiuit ruaponusa coneid ist: NaNOs, FeSO,,
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5. Ompenenute, B KaKOM citydae OyJeT MpoTeKaTh TUAPOIN3 coiiu B Boje. Hanummre ypaBHeHHE
peaKIuy TUAPOIIN3a JIJIs OTOU Coyr:a) OpoMu Kanus, 0) Cyabdar Kanus; B) HOTPUT KaJIHs;
Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

Tema 2.6. Xumuueckue peakyuu.
Tunosble 3a1aHus 1JI1 YCTHOTO o1poca
1. Kakue BbI 3HaeTe TUIBI XUMHUYECKUX PEAKIINii?
2. Kakue peakiuy Ha3bIBaIOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

3. Kakwe BemiecTBa Ha3bIBAIOT OKHCIIUTEIISIMU, a KAKHE BOCCTAHOBHUTEIISIMU?

JlaGopaTopnas padora Ne 3
Tema: OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIMH B XMMHYECKHX Ipoueccax.

Heab: wn3yyeHUEe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB PpAa3JIMUYHBIX XHUMHUYECKHX
COCJUHEHHUH, OCBOEGHHE METOJUKU COCTABICHMSI YpPAaBHEHMH OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
IIPOLIECCOB.

3agaHus BBINOIHAIOTCA B )KypHaJie JUIsl 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. IlpoBeneHue onbITOB:

- B3aUMO/ICHCTBHE [IUHKA C COJSTHOM KUCIIOTOM.

- B3aUMO/ICHICTBUE HATPHS C BOJOM.

- B3aUMO/ICHCTBHE QIIOMUHUS C HOJIOM.

- TOPEHUE JIUTHS.

- ropenue (ocdopa.

- TOPEHUE CEPBHI.

- B3aUMOJECHCTBUE aJTIOMUHUSA C CEPOM.

- B3aUMOJEMCTBUE MEJU C CEPHOM KUCIOTOM.

- B3aUMOJICHICTBHE ME/IU C a30THOM KUCIOTOM.

2. PaccraButh KO3((ULUEHTH B YPAaBHEHMSX XMMHUYECKHUX DPEAKIMH METOJ0M 3JIEKTPOHHOI'O
OanaHca.

3. Onucatps HAOMIOIEHHS U C/I€NaTh BBIBOA 00 YCIOBUAX MPOTEKAHUS peaKIHii

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJTOTOBUTHCS K 3alUTE JaOOPaTOpHOM pabOTHI.

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

KoHTpoJibHbBIE BONIPOCHI.

l.KaKI/Ie peaKIII/II/I Ha3bIBAKOTCA OKHCJII/ITCJIBHO-BOCCTaHOBI/ITeJ'ILHI)IMI/I? 2.qTO TAKO€ OKUCIIUTCIIb U
BoccTaHOBUTENL? [IpuBEeanTE MpUMEPBI.

2.Yto Takoe OKUCIUTENTh U BOCCTaHOBUTENL? [IpuBeauTe npumepsl.

3.0xapakTepu3yiTe OKUCIUTENBHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA KUCIOPOA.

4. Paccmotpute B3aumojeictBue okcuna skeneza (Ill) ¢ amomuHMEM ¢ MO3UIIMKM OKUCIEHUS-
BOCCTaHOBJICHHSL.

Kputepuu ouenku: cmotpets B pazzene 3.1 ®OC
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Pasnea 3. HEOPI'TAHUYECKASA XUMUA

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

Iloka3zaresn oueHKH pe3dyJjbTara

®opMa U MeTObI
KOHTPOJISl M OlleHKH
pe3yJbTaTOB 00yUYeHust

YMmerh:

Y1. Ha3piBaThb U3YyYEHHBIE BEIIECTBA
1o TPUBUAIBHON WIH
MEXIYHAPOJAHOW HOMEHKJIAType

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

- Hammcanne u dYTeHHE 3HAKOB
XHMHYECKHUX DJIEMEHTOB;

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

- cocraBiieHue (GopMys OMHAPHBIX
COCIMHEHUH U X Ha3BaHHE,

- YTeHWe M Ha3BaHHe (opmyl

XUMHUYECKUX COCIUHCHHI,
NPUHAICKANIUX K  BaKHEUIIUM
KJlaccam HEOPraHUYECKUX
COCIUHEHHI;

- COCTaBJICHHME Ha3BaHUM BCEX
HCIIOJIb3YEMBIX dbopmyn
XUMHYECKUX COCIMHEHHH o

TPUBHAJIBHOM M MEXKIyHapOIAHON
HOMEHKJIaType.

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

¥2. Onpenensitb: BaJE€HTHOCTH U

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

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

- OnpeneneHne cocraBa BEIIECTBA
1o ux GpopMynam;

- oTpeiesieHue
XUMHAYECKHX PEaKIIHii;
- IPUMCHCHUE 3aKOHA COXPAHCHHUS

IIPU3HAKOB

MaccChl BEIIECTB IPU HANKMCAHUU
YpaBHEHHU;
- COCTAaBJICHHE XUMHUYECKHUX

YpPaBHEHUN, YPABHUBAHUE UX;

- ONpENENICHUE BaJECHTHOCTH U
CTEIIEHU OKHUCJIEHUSI BJEMEHTOB B
HEOPraHUYECKUX COCIUHEHUSX;

- Ppacno3HaBaHHE OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHOT'O IIPOLIECCA;

- COCTaBJICHHE  3JIEKTPOHHOTO
Oananca;

- ompejieieHrE 3apsi/ia HOHa,

- ONpeACTCHHE OKHCIUTEIS W

BOCCTAHOBUTCIA B OKHCIIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUAX;

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

- HamucaHWe CXeM O00pa30BaHUS
XUMHUYECKON CBS3H B YKa3aHHBIX
COCJIMHEHUSIX.

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

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

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

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

JIP 2,4, 16, 23,30

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

- 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;

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

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

- cpaBHeHHE (DU3UYECKUX CBOKWCTB
METAJIOB ¥ HEMETAJLJIOB;

- OIIMCAaHHWE OCHOBHBIX XMMHYECKHUX
CBOIMCTB METAJUIOB, HEMETAINIOB U
HUX COCJIMHEHMM;

- MMOCTPOEHHUE CTPYKTYPHBIX
dbopmyn HEOPraHUYECKUX u
OPraHUYEeCKUX COCTMHECHUM;

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

Y4. OOBACHATH: 3aBUCUMOCTb CBOMCTB | - OOBsicHeHHe (U3MYeCKUX U | YCTHBIN ompoc.
BEIIECTB OT MX COCTaBa U CTPOCHHMs, | XUMUYECKUX SBICHUHM C TOYKH | Pesynbrarsl
NPUPOJY XMUMHUYECKON CBSI3U (MOHHOM | 3peHMs ATOMHO-MOJIEKYJIAPHOI'O | BBIIIOJHEHUS U 3AILUTHI
U KOBAJCHTHOW, METAJUIMYECKOU U | YUCHHS; IIPAKTUYECKUX 3aHATUHN U
BOJIOPOJIHOM), 3aBUCHMOCTb CKOPOCTHU | - BBISIBJICHHE 3aBUCUMOCTU MEXY | J1a0OpaTOPHBIX padoT.
XUMUYECKON PEAKLUUU U TI0JIOXKECHHUE | CTPOCHUEM XUMHUUYECKHX | Pe3ynbrarhl
XUMHUYECKOTO paBHOBECHS OT | COEAMHEHUH U UX CBOMcCTBaMM ( Ha | BHIIOJHEHUS
pa3NUYHbBIX (PaKTOPOB npuMepe KHUCIIOT,  COJIEH, | BHEAYIUTOPHOU
JI.1,3,4,5,6,7,8,9,10,11,12,13,14 OCHOBAHHUI); CaMOCTOATENBHOM
M.1,2,3,4,5,7.9 paboTHL.
11.1,2,3,4,5,6,7

JIP 2,4, 16, 23,30
YS. Beinonnate xumuyeckui | - [IpoBenenue npocrenmero YcTHBII onpoc.
JKCIIEPUMEHT 10  PACIO3HABAHUIO | XUMUYECKOIO SKCIIEPUMEHTA C Pesynbprarel
BAKHEUIINX  HEOPraHUYECKUX U | COOJIIOICHHEM TPAaBUIT TEXHUKU BBITNIOJIHEHMSI U 3ALLUTHI

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

0€e30I1acHOCTH,
- HaOoIeHne, puKcanus u
OIMCaHME PE3YIbTAaTOB

MPAKTHYECKHUX 3aHATHI U
71a00paTOpHBIX padoT.
PesynbTatsl
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I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

MIPOBEJICHHOTO YKCIIEPUMECHTA;

- ompenencHUE  BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX
MIpeBpAICHUI B Pa3IMYHBIX
YCIIOBUAX u OIICHKU X
MOCJICJICTBUH;

- OesomacHoe  oOpamieHue ¢
TOPIOYHMH 51 TOKCHYHBIMU
BEIIIECTBAMH, 71a00paTOPHBIM
o0opynoBaHUEM;

- IIPUTOTOBJICHHE pacTBOpPOB

3aJJaHHO! KOHIIGHTPAlUH B OBITY H
Ha IIPOU3BOJCTBE.

BBITIOJTHCHUS
BHEAYAUTOPHOMN
CaMOCTOSITEIIbLHOM
paboTHL

Y6. IlpoBomuTh: CamMOCTOATEIbHBIN
MOUCK XHMHUYECKOW HH(OpMAIUU ¢
WCTIOJIb30BaHUEM Pa3IMYHBIX
UCTOYHUKOB - (HAYyYHO-TIOMYJISIPHBIX
W3JIaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTepHeTa); HCIIOIB30BaTh
KOMITBIOTEPHBIC ~ TEXHOJOTHUU  JUIS
00paboOTKH W TIepefayd XUMHYECKOU
uHpopManuu u e TMPEICTaBICHHS B
pa3nu4HbIX hopmax
J1.1,2,4,5,6,7,8,9,10,11,12,13,14,15

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

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

JIP 2,4, 16, 23,30

- Hcnons3zoBanue OCHOBHOM
y4eOHOM JuTepaTypbl i IOHMCKa
XUMHAYECKOH HH(poopmanuu;

- UCHOJIb30BAHUE JIOTIOJIHUTEIbHBIX
JTUTEPATYPHBIX UCTOYHUKOB;

- UCIIOJIb30BaHUE UHTEpHET-
pecypcos;

- COCTaBJIEHHE Tpe3eHTalMui JUIs
0o0pa®OTKM W TPEACTaBIICHUS
XUMHUYECKOH HH(popMauu;

- AHATU3UPOBAHHE HCIIOJIB3YEMBIX
HCTOYHUKOB.

YcTHBIM onpoc.
PesynbTaTel
BBITIOJIHEHUSI U 3AIIUTHI
MPaKTUYECKHUX 3aHITUI U
1ab0opaTOPHBIX padoT.
Pesynbrarsl
BBITIOJIHCHHS
BHEAYAUTOPHOMN
CaMOCTOATEIBHOU
paboTHI.

3HaTth:

31.Baxueinme XuMUYeCKUe MOHATHs: | 1) Bocnpousseaenue | Y CTHBIN onpoc.
BEIIECTBO, XUMHUYECKUH  DIEMEHT, | JOPMYITUPOBKH BaKHEWIINX | Pe3ynbTaThl

aToM,  MOJIEKyJa, OTHOCHUTEIbHBIE | XUMUYECKH IMOHATHUI; BBITIOJIHEHUSI U 3AIUTHI
aTOMHBIE W MOJEKYJISPHBIE MAcCChl, | 2) TMEPEUUCICHHE CYIIECTBEHHBIX | MPAKTHUYECKUX 3aHATUHN U
WOH, AUTOTPOTIHS, W30TOIbI, | IPU3HAKOB MOHATHUS; 1ab0paToOpHBIX padoT.
XUMUYECKas CBsI3b, | 3) YCTAHOBJICHHE CBSI3M JAHHOTO | Pe3ymbTarhl
ANEKTPOOTPHUIATETBLHOCTb, MOHATUA C  JOPYTUMHU,  paHee | BBIITOJHEHUS
BaJICHTHOCTh, CTENEHb OKUCIICHHS, | CQOPMUPOBAHHBIMH; BHEAYAUTOPHOMN
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIN | 4) TpHUBEACHUE Pa3HBIX CIIOCOOOB | CAMOCTOSTEIBHON
00bEM ra3o000pa3HbIX BEILIECTB, | BBIPAKEHUS IMOHATHIA; paboTHL.

pacTBOPBHIL, JNEKTPOJIUT u | 5) wucnonb3oBaHue BOKHEUIITUX

HE3JIEKTPOJIUT, ANEKTPOJIUTHUYECKAS | XUMUYECKUX MOHATHUS JUTSt

JUccoluanus, OKHUCIIUTEIh U | OOBSCHEHUsI OTIEIBHBIX (DAKTOB W

BOCCTaHOBUTENb, OKHCJIEHUE U | SIBJICHUM.

BOCCTAHOBJICHHE, TEIIOBOW 3 deKT

peakluu, CKOPOCTb  XUMHYECKOM

peakimu, KaTajus, XUMHUYECKOe

paBHOBECHE,  YIJIEPOIAHBIM  CKEleT,

GyHKIIMOHAJIbHAS TpyMMa, H30Mepus,
TOMOJIOT U
J1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,6,7,9
11.1,2,3,4,5,6,7
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JIP 2,4, 16, 23,30

32. OcHOBHBIE 3aKOHBI  XHUMHH: | 1) Bocnpousseaenue | YcTHbIN onpoc.
COXpaHEHUs MacChl BEIIECTB, | GOPMYIUPOBKHU 3aKOHOB; Pesynbrarel
MIOCTOSTHCTBA cocTaBa BELIECTB, | 2) NPUMEHEHHUE 3aKOHA COXPAHEHHUS | BBIITOJIHEHUS U 3aIUThI
[Tepuoanueckuit 3aKOH | MacChl BEIIECTB IIPH HAMKMCAHWUHU | MPAKTUYCCKHUX 3aHATUH U
JA.N.Menneneena XUMHYECKUX YPaBHECHUI; 1abopaTOpPHBIX padoT.
3) IIPUMEHEHNE 3akoHa | Pe3ynbTaTsl
JI1.1,2,45,6,7,8,9,10,11,12,13,14 IIOCTOSIHCTBA COCTaBa BEIIECTBA IS | BBIIOJIHEHUS
M.1,2,3,4,5,7,9 YCTaHOBJICHUS MpocTeiiiel | BHEAyIUTOPHOU
I1.1,2,3,4,5,6,7 MOJICKYJISIPHOM bOpMyIIBI | CAMOCTOSATEIBLHOM
JIP 2,4, 16, 23,30 BEIIECTBA; paboTHL
4) UCIOJIb30BaHUE 3aKOHa
00BEMHBIX OTHOILEHUN npu
pelIeHnr pacu€THBIX 3a/1a4;
5) ITIOHUMaHUe CMBICJIA
Ilepuonuueckoro  3akona  JI.W.
MeHpeneeBa U UCIOJIB30BAHUE €TO
JUIS  KAueCTBEHHOTO aHaiu3a W
000CHOBaHUSA
OCHOBHBIX 3aKOHOMEPHOCTEH
CTPOCHUSA aTOMOB, CBOICTB
XUMHUYECKUX JJIEMEHTOB U  UX
COCIMHEHUH;
6) ycCTaHOBJIEHHE 3aBUCHMOCTH
MEXIy CTPOCHHMEM aroMa W
XUMHYECKUMHU CBOICTBaMH
JJIEMEHTA.
33. OcHoBHble Teopuu xumuu: | 1) BocmpousBeneHHe OCHOBHBIX | Y CTHBIN OMpOC.
XUMHUYECKON CBSI3H, | MOJOKEHUA XUMUYECKUX TEOPUH; Pesynbprarel
AIEKTPOJIUTUYECKON JTUcconuanuy, | 2) MIpUMEHEHNE OCHOBHBIX | BBITIOTHEHUS H 3aIIUTHI
CTpOEHUS OpTraHUYECKUX U | TIOJIOKCHUH XUMHYECKHX TEOPHUH | MPAKTHUECKUX 3aHATHH U
HEOPraHUYeCKUX COCAMHEHUI (ctpoeHuss aToMa, XUMHYECKOW | mTabOpaTOpHBIX paboT.
J1.1,2,4,5,6,7,8,9,10,11,12,13,14 CBSI3H, ANEKTPOIUTHYECKON | Pe3ynbrarsl
M.1,2,3,4,5,7.9 JIMCCOLTUAIINH, KHUCJIOT U | BBITIOJTHEHHUS
11.1,2,3,4,5,6,7 OCHOBaHHIA, CTPOEHUA | BHEAYIUTOPHOM
JIP 2.4, 16, 23,30 OpraHUYECKUX COSIUHEHHH, | CAMOCTOITEIbHOMN
XUMHUYECKON KUHETUKH) JUIst | paboThI.
aHalM3a CTPOEHUS U  CBOWCTB
BEIIIECTB;
3) oObsiCHEeHME  NPUMEHUMOCTH

N3YUYCHHBIX XUMHUYCCKHUX TeOpI/II)’I.

34. Baxueimme  BemiectBa @ HU
Marepuaibl: BaXXHEHUIINE METaUIbl H
CIUIaBBI; CEpHAas, COJsHAs, a30THas U
YKCYCHasE ~ KHUCJIOTBI;  OJiaropoJiHbIe
rasbl, BOJOPOJ, KHUCIOPOJZ, TaJOreHBbI,
LICJIOYHBIE ~ METaJUIbl;  OCHOBHBIE,
KHUCJIOTHBIE M aM(OTepHbIE OKCHIBI U
TUAPOKCH/IBI, IIENOYM, YTIEKUCIBIA
yrapHblii  Tra3bl, CEPHUCTBIM  Tas,
aMMUaK, BOJia, IPUPOJHBIN ra3, METaH,

1) Hammcanue U BOCHpPOU3BEICHUE
dbopmMyn BaKHEHIIMX XUMHYECKHX
BEILIECTB;

2) yCTaHOBIICHHE 3aBUCHMOCTH
MEXIY NPaKTHYECKHM
NPUMEHEHHEM  BEIIECTB U WX
COCTaBOM, CTPOCHHEM u
CBOMCTBaMHU;

3) mepevrciIeHue poJU U 3HAYCHUS
JTAHHOTO BELIECTBA B NMPAKTHUKE;

YcTHBIM onpoc.
Pe3ynbTaTh!

BBITIOJTHCHHUA M 3alllUThI
MMPAKTUYCCKHUX 3aHATHN 1

71a00paTOpHBIX padoT.
PesynbTatel
BBITTOJTHEHHS
BHEAYAUTOPHOMN
CaMOCTOATEJILHOU
paboTHI.
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9TaH, OTWICH, aleTWICH, XJopuj | 4) oObsICHEHHE OOIIHUX CIIOCOOOB H
HaTpusi, KapOOHAT U THIPOKApOOHAT | MPUHIUIIOB MOJY4YEeHHUsI Hanboee
HaTpusi, kapOoHAT U ¢docdaT KaIbIUS, | BAXKHBIX BEIICCTB.
O€H30/1, METAHOJ, JTAHOJ, CJIOXKHBIE
3UpHI, KHPBI, MbLIa,
MOHOCaXapuabl(TIII0K03a),
JICaXapuIbl (caxapo3sa),
MOJIMCaxapu/Ibl (kpaxman u
[EJITF0JI03a), aHWJINH, aMUHOKHCIIOTBI,
OenKwu, HCKYCCTBEHHBIE U
CHHTETHYECKUE BOJIOKHA, Kay4yKH,
MJIaCTMACCHI
J1.1,2,4,5,6,7,8,9,10,11,12,13,14,15

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

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

JIP 2,4, 16, 23,30

Tema 3.1. Obwue ceoiicmea memannos.
TunoBble 3a1aHUA JIA YCTHOTO OMpPOCa
1. HazoBwuTe riaBHbIC (U3HYESCKUE CBOMCTBA METAILIIOB.
2. Ykaxute HauboJee pacpoCTPaHEHHBIE CIIOCOOBI MOIYUYEHUS METAIIIIOB

3. Uro Takoe KOppOo3us METAUIOB U KaKUE CIIOCOOBI 3alIUThI OT He€ BbI 3HaeTe?

JladopaTopnas padora Ne 4

. + +
Tema: O0mme cBOMCTBA U CILVIABBI MeTALJIOB. KayecTBeHHbIE peaKlMi HA HOHBI Fe* u Fe*.
Henb: u3y4nuTh MUKPOCTPYKTYPY, CBOMCTBA, CIIOCOOBI MOTYUYEHUS U IPUMEHEHUE CEPBIX YYTYHOB,

Ha MPaKTHYECKUX MPUMEpax U3Y4YUTh OOIME CBONCTBA METAJUIOB M CBOMCTBA MX COCAMHEHUM.
3a/iaHus BBIMOJIHIIOTCS B JKypHase JUIsl TJaOOpaTOPHBIX U MPAKTUYECKUX padoT:
1. IIpoBenieHrE OMBITOB:
- B3aUMO/ICHCTBUE METAJIIOB C COJISIMHU.
- B3aUMOJICHICTBUE METAJUIOB C HEMETANIaMU
- cBoMicTBa okcua xxenesa (I1I).
- TIOJIy4eHHUe U cBolicTBa rupokcuaa xenesa (I1I).
- KAYeCTBEHHAs peaKius Ha HoHbI Fe*™,
- 3aKaJIKa U OTILYCK CTaJIH.

2. 3anucaTh BCE ypaBHEHHS XMMHUYECKHX peaklui B MOJEKYJISIPHOM M MOHHOM Bujae. B ciayuae
peakumii OBP paccraButh KOA(GOUIMEHTH B ypaBHEHUSAX XUMHYECKMX pEaKIHMH MeTOoJI0OM

3JIEKTPOHHOTO OaiaHca.
3. Onucath HaOMIOCHUS U CHIeTIaTh BBIBOJBI O MIPOJIENIaHHOM paboTe.
4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTe Ja00paTOpHOI paboOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1ad0pamopHuim paboma.

KonTpoJibHbBIE BOPOCHI.

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

2. Ha kakue Kiacchl MOIpa3AeisitoT cepble YyTyHbI B 3aBUCUMOCTH OT (pOpMBI IpaUTOBBIX
BKJIFOUEHUI?

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

4. Kak noiay4uTh BHICOKOTIPOUHBIN yyryH?

5.KakuMu XuMHYECKUMH CBOMCTBaMU 00J1a1at0T METaJIIbI?

6. YkaxxuTe HanboJee pacpocTpaHEeHHBIE CIIOCOOBI TTOTYYEeHHUS] METAIIJIOB.



7. C BOJHBIMH pacTBOpPaMH KaKuX COeJUHEHUH Oyner pearupoBarh HuKenb: HBr, MnSOy,
Cu(NOs3), BaCl,, KOH? CocraBbTe ypaBHEHHS PEaKIInii.
Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

Tema 3.2. Obwue ceoiicmea Hememannoe
Tumnossble 3a1aHUs 1JI5l YCTHOTO OIIPOCca
1. Yem otnnuarotcst pusnyeckre CBOMCTBa HEMETAIIIOB OT METAJIOB?
2. IlpuBenure mpuMepsl peaklUuii HAa OKHUCIHMTEIbHbIE M BOCCTAHOBHUTEIBbHBIE CBOMCTBA XJOpA.
Kakne w3 HHMX BbIpakeHBbl cuibHee M modeMmy? Kak M modemy gaHHBIE CBOMCTBA HM3MEHSIOTCS IO
HOJTPYIIE TAJIOTEHOB?

3. B uem 3akimrogyaercs yHUKaIbHOCTh JIEKTPOHHOTO CTPOCHUS aToMa Bojjopoia? MoKHO i
noMectuTh Bojiopo B I unu VII rpynny [lepronndeckoit cuctemsbi?

JlaGoparopHasi padora Ne 5

Tema: OO0mas XapakTepuCTHKAa HeMeTAJJIOB, M3yYeHHe MX OKHUCJINTEJIbHO-BOCCTAHOBUTEIbHBIX
CIIOCOOHOCTEH.
Henab: vccnenoBaTh OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIIJIOB HE IIPUMEPE COECTUHEHUM
a3zoTa u gochopa, 03HAKOMUTHCS C KAYECTBEHHBIMHU PEAKIMsIMHI Ha aHHMOHBI a30T- U (hocopcoiepKaninx
KHCJIOT.

3aaHus BBIMOIHIIOTCS B JKypHaje sl TaOOpaTOPHBIX U MPAKTUYECKUX PadoT:

1. IlpoBeneHue onbITOB:

- IOJIy4eHHE U O0OHapyKeHHE aMMHUaKa.

- OOHapy»XeHNEe HUTPUTOB

- KQUeCTBEHHAs pPeaKIysl Ha HUTPAT-UOHBI.

- B3aumMojeiictBue konnentpupoBanHoit HNO3 ¢ meramnamu Mg, Zn, Fe, Cu

- obHapyxeHue GpocharoB HOHOB

- ropenue 6ernoro gocdopa moa Boaoi

- osryyeHue (hocduia Kaablus

2. 3anucaTh BCE ypaBHEHHS XMMHUYECKHX peakUui B MOJEKYJISIPHOM M MOHHOM Bujae. B ciyuae
peakumii OBP paccraButh KOX(QOUIMEHTH B ypaBHEHUSX XHMHUYECKHMX peEakIuil MeToaoM
3JIEKTPOHHOTO OaiaHca.

3. OnucaTh HaOJIOICHUS U CIIeJIaTh BBIBOJIBI O MPOJIEIaHHOM padoTe.

4.0TBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTE Ja00OpaTOpPHOI pabOTHI.

Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1ao0pamopHuim paboman.

KonTpoJsbHBIE BOIPOCHI.

1. Hanummre ypaBHEHMs peaklMil MOTY4YeHHUs] aMMHMaKa B IIPOMBIIIJIEHHOCTH U B J1JaOOpaTopuu,
YKa)XKUTE yCIOBUS UX IPOTEKAHNUS.

2. Kakwme peakumn xapaktepHbl Juisi aMMuaka?  OxapakTepusyiTe  OKHUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIE CBOMCTBA aMMHAKa.
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PA3JIEJI 4. OPTAHUYECKASA XUMUA

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

IMoka3aTenu OlleHKHU pe3yabTaTa

®opMa U MeTO/bI
KOHTPOJISl M OlleHKH
pe3yJbTaToB
o0yueHust

YMmern:

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

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

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

BEIIECTB, CMecell WM  CIIOXKHBIX
BEIIECTB;
3) cocraBieHUE  CTPYKTYpPHBIX

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

4)  cocTaBlIeHHE  CTPYKTYpPHBIX
dopmyn Ba)KHEHIIINX
KHCJIOPOJICOAEPKALITIX
OpPraHMYeCKUX COCAMHCHUH;

5) HalvCaHue CTPYKTYPHBIX
dopmyn BCEX BO3MOJKHBIX
H30MEpOB a30TCoAEpIKaIINX

OpPraHMYECKUX COCIUHECHUN;

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

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

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

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

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

JIP 2.4, 16, 23,30

1) Omnpenenenuie coctaBa BeIIECTBA
no ux opmymnam;

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

4)  cocTaBieHHE  XHMHYECKUX
YpaBHEHHUI, ypaBHUBAHUE HX;

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

6) ompeneneHue U30MEpPOB U
TOMOJIOTOB  Pa3jM4YHBIX  KIIACCOB
OPraHUYECKUX COCIMHEHUN;

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

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

PU3HAKOB

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

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

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

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

JIP 2,4, 16, 23,30

1) mocTpoeHHME  CTPYKTYPHBIX
bopmyn HEOPTaHUYECKUX u
OpPraHUYECKUX COCIUHEHMUIA;

2) ONHMCAaHWE XUMHUYECKUX CBOWCTB
BaXHEHIIINUX KJIACCOB OPTaHUYECKUX
COEIMHECHUM.

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

J1a00paTOPHBIX padoT.

Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMU
CaMOCTOSITETTbHOM
paboTHLI.

Y4. OObBACHATH: 3aBUCUMOCTH CBOWCTB

1) OObscHeHHE (PU3MYECKUX H

YcTHBIN ompoc.

BEIIECTB OT MX COCTaBa M CTPOCHHS, | XHMHUYCCKUX SBJICHHUH C TOYKHU | Pe3ymbraTe
MPUPOAY XUMHUYECKON CBA3H (MOHHOM | 3peHHUs ATOMHO-MOJIEKYJISIPHOTO | BBITIOJIHEHUS U
U KOBQJICHTHOM, METAJUIMYECKOW U | YYCHHS; 3aIUThI
BOJOPOJIHOI), 3aBHUCUMOCTb CKOPOCTHU | 2) BBISIBIICHHE 3aBHCHMOCTH MEXIY | IPAKTHUYECKUX
XUMHYECKOH pEaKkIud W TOJIOXKCHHUE | CTPOCHUEM XUMHUYECKHX | 3aHATHH U
XUMHYECKOTO paBHOBECHS OT | COEIMHEHHUH M UX CBOMCTBaMU ( Ha | JIaOOpaTOPHBIX PabOT.
pa3IUYHBIX (PAaKTOPOB npuMepe KHCIIOT, coneit, | PeaympraTsl
JI.1,3,45,6,7,8,9,10,11,12,13,14 OCHOBAHMH, YIJIE€BOJOPO/IOB, | BHIMOTHEHHUS
M.1,2,3,4,5,7.9 KHCJIOPOIOCOIEPIKAIINX U | BHEAYIUTOPHOU
11.1,2,3,4,5,6,7 a30TCOACpKATNX OpPraHUYECKUX | CAMOCTOSITEIbHOU
JIP 2.4, 16, 23,30 COCTMHEHU); paboTHI.
Ys. Beinonasate xumudeckuii | 1) [IpoBeneHue npocreiimiero YeTHBIN onpoc.
OKCIIEPUMEHT [0  PACIO3HABAHUIO | XUMUYIECKOTO IKCIIEPUMEHTA C Pesynbrarht
BOKHEHUIIINX HEOPraHUYECKUX U | cCOOMIOZICHHEM MPaBUIT TEXHUKU BBITIOJTHCHHS H
OpPraHUYECKUX BEIIECTB 0€30IacHOCTH; 3aIUTHI
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14 2) HabmroeHue, pukcamus u MPaKTUYECKHUX
M.1,2,3.4,5,7.9 OTMCaHUE PE3yJIbTaTOB 3aHATHH U
I1.1,2,3,4,5,6,7 MIPOBEICHHOTO SKCIIEPUMEHTA, n1abopaTopHbBIX paboT.
JIP 2,4, 16, 23,30 3) omnpeneneHWe  BO3MOXHOCTH | Pe3ynbTarhl
MPOTEKAHUS XUMHUYECKUX | BBITOJTHCHUS
MIpEBpAICHUI B Pa3JINYHBIX | BHEAYIUTOPHOU
YCIIOBUSAX u OIICHKHU UX | CAaMOCTOSITCIIBHOM
ITOCJICICTBHIA, paboTHI.
4) Oe3omacHoe oOpaleHue C
TOPIOYUMHU u TOKCHYHBIMU
BEIIIECTBAMH, 1ab0paTOpHBIM
000pyTI0BaHUEM;,.
Y6. IlpoBomauth: camoctosTensHblid | 1)  Mcnonp3oBaHue  OCHOBHOH | YCTHBIHM OIpOC.

MOMCK XMMMYECKON HHpOpMaIN C
HCIIOJIb30BAaHUEM Pa3JIMYHBIX
HUCTOYHUKOB - (Hay4yHO-TIOMYJISIPHBIX
W3JJaHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX,

yueOHOM JUTepaTypbl UIsl MOMCKa
XMUMUYECKOi nH(poopMaLuy;

2) HCIIOJIb30BAaHNE
JIOTIOJTHUTEIIBHBIX  JIMTEPATYPHBIX

PesynbTaret
BBITIOJIHEHUS U
3aIUTHI
MPAKTUYECKHUX
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pecypcoB HHTepHeTa); HCIIOIB30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTHUU  JUIS
00paboOTKH W Tepefayn XUMHYECKOU
uHpopManuu W e€ TMPEACTaBICHUS B
pa3nn4HbIX (hopmax
J1.1,2,4,5,6,7,8,9,10,11,12,13,14,15
M.1,2,3,4,5,6,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

HCTOYHUKOB,;
3)ucnosib30BaHue
pecypcos;

4) cocraBiieHWE NPE3CHTALUMN IS
00pabOTKM W TpEICTaBICHUS
XMUMUYECKOH nH(popMaImm;

5) aHaNM3MPOBAHUE HCIIOIB3YEMbIX
HUCTOYHUKOB.

UHTEpHET-

3aHATUN U
n1a00paTOpHBIX paboT
PesynbTaThl
BBITIOJIHCHUS
BHEAyIUTOPHOU
CaMOCTOATEIILHON
paboTHI.

3Harth:

31.Baxueinme xuMudeckue nouarus: | 1) Bocnpoussenenue | YCTHBIN onpoc.
BELIECTBO, XHUMHUYECKUH  DJIEMEHT, | GOpMYIHUPOBKU BaKHEWUIIUX | Pe3ynbTaThl
aTOM,  MOJIEKYJIa,  OTHOCHUTEJbHBIC | XUMUYECKU MTOHSATHUH; BBITIOJIHCHUS U
aTOMHBIE U MOJEKYJISpHbIE MAcCChl, | 2) TEPEYUCICHUE CYHIIECTBEHHBIX | 3alIUTHI

UOH, AUTOTPOIIHS, W30TOIbI, | IPU3HAKOB MMOHSATHUS, MPaKTUYECKHUX
XUMUYECKas CBsI3b, | 3) YCTAHOBJEHHME CBSI3M JAHHOTO | 3aHATUN U
ANEKTPOOTPHULATEIBHOCTb, NOHATUS €  JAPYTUMH, paHee | Ja00paTOpHBIX padoT.
BaJICHTHOCTh, CTENEHb OKUCICHHS, | CPOPMUPOBAHHBIMU; Pesynbrarel
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIN | 4) NpUBEACHHE PA3HBIX CIOCOOOB | BHIMOJHEHUS
00BEM ra3zo00pa3HbIX BELLECTB, | BBIPAXKEHUS TOHATUH; BHEAYJUTOPHOM
pacTBOPHI, BJIEKTPOIUT U | 5)ucnosib30BaHue BAKHENIIUX | CAMOCTOSITEIbHON
HE3JIEKTPOJIUT, ANEKTPOJIUTHUYECKASA | XUMHUYECKUX MOHATUSA JUTst | paOOTHI.
JUcconuanus, OKHUCIIUTETh U | OOBSICHEHUSI OTACNbHBIX (DaKTOB M

BOCCTaHOBUTENb, OKHCJICHUE U | SIBJICHUIL.

BOCCTAHOBJICHHE, TEIUIOBOW 3¢ddekt

peakuuy,  CKOpOCTb  XUMHYECKOM

peaxiuu, KaTaJms, XUMHUYECKOE

paBHOBECHE,  YIJIEPOIHBIM  CKEJleT,

(GyHKIMOHAIbHAS TpyMNa, H30Mepus,
TOMOJIOT U
JI.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,6,7,9
11.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

32. OcHoBHBIE 3aKOHBI XUMHHU: | 1) Bocnpoussenenue | YCTHBIN onpoc.
COXpaHEHHUS Macchl BEUIECTB, | POPMYIUPOBKH 3aKOHOB; Pesynbratet
IIOCTOSIHCTBA cocraBa BEIIECTB, | 2) MPUMEHEHHE 3aKOHA COXPAHEHHUS | BBIMOJIHEHUS U
[lepuoanuecknii 3aKOH | MAacChl BEIECTB MpPH HAaIMMCAHUM | 3alIUTHI
.M. Menneneesa XUMHUUYECKUX YPABHEHHUI; MPAKTUYECKUX
3) MIPUMEHEHHE 3aKOHA | 3aHATUN U
JI.1,2,4,5,6,7,8,9,10,11,12,13,14 MOCTOSIHCTBA COCTaBa BEILECTBA IS | Ja0OpAaTOPHBIX PadoOT.
M.1,2,3,4,5,7,9 YCTaHOBJICHUS npocrenien | PeaynbTaTel
I1.1,2,3,4,5,6,7 MOJIEKYJISIPHOI (GbopMyJIbI | BBITTOJIHEHUS
JIP 2.4, 16, 23,30 BEIIIECTBA; BHEAyIUTOPHOM
4)  ycTaHOBIIEHME 3aBUCHUMOCTH | CAMOCTOSATEIbHOM
MEXIy  CTpOEHHEM aToMa U | paboTHlI.
XUMUYECKUMU CBOMCTBaMH
HIIEMEHTA.
33. OcHoBHble Teopun xumuu: | 1) BocmnpousseneHne OCHOBHBIX | YCTHBIH OIpocC.
XUMHUYECKON CBA3H, | OJIOKEHUN XUMUYECKUX TEOPHIL; Pesynbprarel
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AIEKTPOIUTUUECKON JIACCOIHAINH,
CTpOEHUS OpPTaHUYECKUX 51
HEOPraHUYECKUX COCTMHCHHI
JI1.1,2,4,5,6,7,8,9,10,11,12,13,14
M.1,2,3,4,5,7,9
I1.1,2,3,4,5,6,7
JIP 2,4, 16, 23,30

2) MIPUMEHEHUE OCHOBHBIX
MIOJIOKEHUN XUMHUYECKUX TEOpUU
(cTpoeHuss  aToMa, XUMHUYECKOU
CBSI3H, JIEKTPOJIUTAYECKON
JUCCOIAIUH, KHCJIOT u
OCHOBaHUH, CTpPOCHUS
OpraHUYEeCKUX COEJIMHEHMI,
XUMHUYECKON KUHETUKHN) JUISL
aHaJgu3a CTPOCHHST M  CBOMCTB
BELIECTB;

3) oObsSICHEHHME  NPUMEHHMOCTH
M3YYEHHBIX XMMHUECKUX TEOPUH.

BBITIOJTHEHUS U
3aIUTHI
MPAKTUYECKUX
3aHATHI U
71a00paTOPHBIX padoT
Pe3ynbTaTe!
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

34. Baxxueiiniue BEIIECTBA u
MaTepuasbl: BaXKHEUIINE METAJUIbl U
CIUIaBBI; CepHas, COJsHAs, a30THas U
VKCYCHasl ~ KUCJIOTBI,  OJIarOpOJIHBIC
ra3pl, BOJOPOJ, KHCIOpPOJ, TaJlOTEHBI,
IIEJIOYHBIC ~ META/UIB;  OCHOBHEIC,
KHCIIOTHBIE U aM(OTEpHbIE OKCUIBI U
THAPOKCHUIBI, MIEIOYH, YTICKUCTBIA H
yrapHblii  Tas3bl, CEPHHUCTBIM  Ta3,
aMMHaK, BOJia, TIPUPOJTHBINA Ta3, METaH,
9TaH, OTWIEH, AaleTWIeH, XJOPH]
HaTpus, KapOoHAT W TUApPOKapOoOHAT
HaTpusi, kapOoHAT U ¢docdaT KaIbIus,
O€H30J1, METAHOJ, 3TaHOJ, CJIOXKHBIE
3¢upsl, KUPBI, MBLIIa,
MOHOCaxapuIbl(TII0K03a),
JIACAXapUJIbI (caxapo3za),
MTOJIMCaXapUbl (xpaxman 51
L[EJUTI0NI03a), aHUJINH, aMHUHOKUCIIOTHI,
Oenku, HCKYCCTBEHHbBIE u
CUHTETHYECKHE BOJIOKHA, KAay4YyKH,
MJIaCTMACCHI
JI.1,2,4,5,6,7,8,9,10,11,12,13,14,15

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

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

JIP 2.4, 16, 23,30

1) Hammcanune u BOCIpoU3BEICHUE
GbopMyNl BaXKHEUIINX XUMHUYECKUX
BCIIICCTB;

2) KJIaccu(uIupoBaHue
HEOPraHMYECKUX M OPraHUYEeCKUX
BEIIECTB TI0 BCEM H3BECTHBIM
KJIacCU(UKALMOHHBIM MPU3HAKAM;
3) yCTaHOBJIEHME 3aBUCHUMOCTHU
MEXIY MPaKTUYECKUM
NPUMCHCHHEM  BEIIECTB U UX
COCTaBOM, CTpOEHUEM u
CBOMCTBAMH;

4) nepevrciieHUe POJIM U 3HAYCHHS
JTAHHOTO BEIIECTBA B MPAKTUKE;

5) oOBsicHEHHE OOIUX CIIOCOOOB U
IIPUHIIMIIOB NOJy4yeHUs Harbouee
Ba)KHBIX BEIIECTB.

YcTHbIi onpoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIIUTHI
MPAKTUYECKUX
3aHATHI U
J1a00paTOPHBIX padoT
Pe3ynbTaTh!
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOSITETTbHOM
paboTHLI.

Tema 4.1. OcnogHble NOHAMUA OP2AHUYECKOT XUMUU U MEOPUA CHPOCHUS

op2aHu4ecKux coeoOuHeHull.

Tunosble 3aaHust VI YCTHOTO 01Ipoca
1. B uém npuunHa MHOT00Opa3usi OpraHN4eCcKUX BeliecTB?
2. Yto Takoe n30MepHrs OPraHNIECKUX COCAMHEHUIN?
3. HazoBuTE OCHOBHBIE NIOJIOKEHUSI TEOPUHU CTPOEHUSI OPraHUUECKUX COETUHEHU.
4. Cxosbko n30MepoB uMmeeT nentan? Hanummre Bce BO3MOXKHBIE (YOPMYIIBI.

Tema 4.2. Ilpedenvuoie y2neeo000poosl
Tunossble 3a1aHUA I YCTHOTO OMpPOCa
1. Kakue opranmdeckue cCOeIUHEHHUS] OTHOCAT K Kiaccy yrieBojoponoB? Kakue yriaeBomopoast

Ha3bIBAKOTCA Hpe,[[eHBHBIMI/I?
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2. YTo Takoe roMoJIOTH ¥ TOMOJIOTUYECKUH Psa?
3. Harumure cTpyktypHbie popMyinbl: a) 2,3-auMeTrnneHTad 0) 3-MeTwi1,3-3TUIITeKCcaH

IpaxkTnyeckoe 3ansitue Ne 3.
Tema: IocTpoenne Moesieii MoIeKyJ1 OPraHMYecKUX BelllecTB.

Lesan: oTpaboTaTh TEOPETUYECKHE W NMPAKTUYCCKHE HABBIKH, HAYYUTHCS COCTABIATH (DOPMYIIBI
HM30MEPOB YIJIIEBOJOPOJAOB M JIaBaTh HA3BaHWE IMPEICIbHBIM W HENPEISIbHBIM YIIIEBOJOPOIAM;
OIIPEIENIATH KIaCChl OPraHUYECKHUX BEIIECTB MO (hopMysiaMm.

3aaHus BHIMOTHIIOTCS B )KYpHAJE sl TaOOPATOPHBIX U MPAKTUIECKUX PadOT:

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

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

3. HazoBuTe coriacHO MEXIyHapOJHOW HOMEHKIIAType YKa3aHHbIC OPraHMUECKUE COSTUHEHHUS.

4. Harmummre CTpyKTypHBIE (POPMYIIBI YKa3aHHBIX MPEISITbHBIX U HENPEISIBHBIX YTIEBOIOPOIOB.

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

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

KonTpoJbHbIe BOpOCHI.

1. Yto Takoe yrieBoiopoipl? Kakue U3BECTHBI KJIACChl YIIIEBOI0OPOIOB?

2. Kakue yrieBogoponbl OTHOcAT K ankaHam? Ilepeuucnure Ha3BaHMsI JECATH IHEPBBIX
IIpeJCTaBUTENIEH TOMOJIOTUYECKOT0 psifia.

3. KakoBbI 0COOCHHOCTH AJIEKTPOHHOTO CTPOCHUS ATKAHOB?

4. Kakue TUIBI peakMii XapakTepHbl AJs MpeieibHbIX yrieBo1opoaos? I1o kakoMy MexaHU3My
OHH MPOTEKAIOT?

5. IlpuBenuTe MeXaHU3M pEaKUMHA paJAMKAIBHOIO 3aMELICHHs B alKaHax Ha IpUMepe
raJJOreHUPOBaHUS METaHa.

6. Kakue yrneBogopoapl Ha3biBatOT asikeHaMu? KakoBa ux oOmias popmymna?

7. CocraBbTe (HhOpMyJbl BO3MOXKHBIX H30MEpOB yrieBojaopona coctaBa CS5Hip m naiite um
Ha3BaHMsI 110 MEKyHAPOJHOM HOMEHKIIATYpE.

8. B kakue peakiuu NpPUCOETUHEHHUs BCTyMaroT ankeHbl? IlpuBeauTe mpuMepbl ypaBHEHHMH
peaKkuuii 11 NpOoNuJIeHa.

9. Kakue yrneBogopo/isl Ha3biBatoT aikuHaMu? KakoBa ux oOmas ¢popmyna?

10. Kakue Turbpl M30MEpUU XapaKTEpHbl Ji1 aIKUHOB? BO3MOXKHO JIM CYyIIECTBOBAaHHUE IIHC-
TpaHc- U30MEPOB?

Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

JladopaTopHnasi pa6ota Ne 6.
Tema: CoiicTBa npeaebHBIX, HeNpeAeJbHbIX H APOMATHYECKHUX YIJI€BOI0PO/I0B.
Hean: obecreynTs 3aKpeTUICHHE 3HAHUH 0 XUMHUUYECKHX CBOMCTBAX MPEACIbHBIX M HETPEISTHHBIX
YIIEBOIOPOAOB; SKCIIEPUMEHTAILHO MOATBEPAUTH TEOPETUUECKUE 3HAHUS O JJA0OPATOPHBIX CIIOCO0aX
MOJTYYEHUS TIPEICIIbHBIX M HETPEICTbHBIX YTIEBOAOPOIOB U UX XUMHUYECKHUX CBONCTBAX;
3aaHus BHIMOTHSIOTCS B )KypHaJe sl TaO0OpaTOPHBIX U MPAKTUYECKUX PadoT:
1. IIpoBenieHHE ONBITOB:
- IOJIy4Y€HUEe METaHa
- TOPEHHE METaHa
- pnusinue 6pomuoit Boasl u KMnQOy4 Ha MeTaH.
- IOJTyYeHUe dTUJICHA
- TOPEHUE TUJIEHA
- B3aUMOJICHCTBYE dTUJICHA C OPOMHOMN BOJIOM.
- IEWCTBHE NMEpMaHraHaTa Kajlus Ha STUJIEH
- OJTyYeHre aleTusIeHa.
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- TOPEHHUE alleTUIICHA.
- OKHUCJICHHE alleTUJICHa paCTBOPOM TIEpMaHTaHaTa KaJusl.
2. 3anucath Bce HEOOXOAMMBIC ypaBHEHUS XHMHYECKUX PEAKIMHA B HM3YYCHHBIX XUMHUECKUX
IKCIICPUMEHTAX.
3. OnucaTh HaOMIOCHUS U CIIENIaTh BHIBOJIBI O MPOJIEIaHHOM padoTe.
4.0TBETUTh HA KOHTPOJIbHBIC BOIIPOCHI U MIOATOTOBUTHCS K 3alIUTE JTAOOPaTOPHOH pabOTHI.
Cooepoicanue 3a0anuii: cmompume Memooudeckue yKazanus no iabopamopHuim pabomam.

KoHTpoJibHBIE BOIIPOCHI.

1.Kakue Buabl M30Mepun HAOIIOIAIOTCS Y NIPEJIENbHBIX U HEIPEEIbHBIX YTIEBOAOPOAOB?

2. llpuBenute MEXaHU3M peaKUMH pPaJUKAIBHOIO 3aMELICHUS B aJKaHaX Ha IpuUMeEpe
raJIOT€eHUPOBAHNS METaHa.

3. B kakue peakuuu MPHUCOCTUHEHHS BCTYMAIOT ankeHbl? llpuBeauTe mpuMepsl ypaBHEHHHA
peakuui A1 IpOIUIICHA.

4.HanumuTe ypaBHEHHE pEaKIMU TOPEHHUS MPOIMIICHA U €T0 B3aUMOJICHCTBHS ¢ OpOMHOI BOIOM
Y IIEPMaHraHaTOM Kajusl.

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

Kpurepuu onenku: cmorpets B pazaene 3.1 ®OC

IIpakTuueckas padora Ne 4
Tema: CpaBHUTeIbHAS XapPaKTEPUCTHKA MPeIeJbHBIX, HelpeaeIbHbIX H apOMATHYECKHX
YIJ1eBOIOPO/I0B.

Heab: oTpaboTaTh TECOPETHUECKHUE W MPAKTHUSCKUE HABBIKH, HAYYUTHCS CPABHUBATH CTPOCHHE
YIJIEBOJIOPOJIOB M YMETh OOBSCHATH 3aBUCHMOCTh XHUMHYECKHX CBOMCTB OT CTPOCHHSI HM3YYCHHBIX
YIII€BOAOPOIOB.

3aaHus BBIMOIHIIOTCS B JKypHaJe s TaO0OpaTOPHBIX U MPAKTUYECKUX PadoT:

1. 3anomHuTe TaOIMUIy, MAaWTE CPAaBHUTEIBHYIO XapaKTEPUCTHKY MPEICIBbHBIX, HEMPEACIbHBIX,
apoMaTHYECKUX YIJIeBOA0po10B. [IpuBeauTe Bce HEOOXOIMMbIE YPABHEHHSI XUMUYECKUX PEAKITHIA.

Cooeporcanue 3a0anuii: cmompume MemoouyecKue YKa3aHus no npakmuyeckum pabomam.

Kputepun ouenku: cmotpets B pazzgene 3.1 ®OC

Tema 4.3. Henpeodenvhule y2neeo000poobl.
Tunosble 3agaHust 11 YCTHOT'O 01Ipoca

1. Kakue yrieBoaopo/ibl Ha3bIBAIOTCS HEMIPEAETbHBIMU?

2. OxapakTepu3yiTe NpUpoay IBONHON CBSI3U HENPEAEIbHBIX YIJIEBOIOPOIOB.

3. Hanummre cTpykTypHbIe GOPMYIIBL: a) 2-MeTHIINIEHTeH-3 0) 3-MeTni1,3-3THirenteH-2

IIpakTnyeckoe 3ansaTue Ne 3.
Tema: IlocTpoenue Mmojaesieil MoJIeKyJ OPraHUYeCKUX BellecTB.

Heab: oTpaboTaTh TEOPETHUECKHE W MPAKTHUECKHE HABBIKM, HAYYHTHCS COCTABIATH (POPMYIIBI
W30MEpPOB YTJIIEBOAOPOAOB U JlaBaTh HAa3BaHWE TIPEACTbHBIM H HENpEeACTbHBIM YIIIEBOJOPOIAM;
OTIPEETISATH KIACChl OPTaHMYECKUX BEIIECTB M0 (hopMynam.

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

1. Ucnonp3ys nporpammy «KOHCTPYKTOp amKkaHOB» CKOHCTPYHUPYWTE MOJIEKYJIbl METaHa, TaHa,
MpoTaHa.

2. Ucnonw3ys nporpaMmmy «KOHCTPYKTOp aTKEHOB)» CKOHCTPYHPYHTE MOJEKYIBI dTEHA, IPOIeHa,
OyTeHa.

3. HazoBuTe coriacHo MeXIyHapOJHOW HOMEHKJIATYpE YKa3aHHbIE OpTaHUYEeCKHE COeIUHEHUS.

4. Harmumwre CTpyKTypHBIE (POPMYIIBI YKa3aHHBIX IPEISTbHBIX W HENPEIEITBHBIX YTIICBOIOPOIOB.

5.0TBeTUTH Ha KOHTPOJIBHBIE BOMPOCHI M MOATOTOBUTHCSA K 3aIIUTE Ta00OpaTOPHOU PabOTHI.

Cooepoicanue 3a0anuii: cmompume Memoouyeckue yYKa3anus no 1abopamopusim paboman.
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KoHTposbHbIE BOIPOCHI.

1. Yro Takoe yrieBogopoibl? Kakue n3BecTHBI KJIACChl YIII€BOJOPOI0B?

2. Kakue yrieBogoponbl OTHOcAT K ankaHam? Ilepeuucnure Ha3BaHMS JECATH TEPBBIX
IIpeICTaBUTENIEH TOMOJIOTHYECKOTO PAJa.

3. KakoBbl 0COOEHHOCTH 3IEKTPOHHOTO CTPOCHUS aJIKaHOB?

4. Kakue TUnbl peakuuil XapakTepHbl Ui MIpeneiIbHbIX YriaeBoaopoaos? [lo kakomy MexaHu3My
OHU MIPOTEKAIOT?

5. IlpuBenure MexaHU3M pEaKUMM pagUKAIBHOIO 3aMEIICHHs B allkaHaX Ha IIpUMeEpe
raJIor€HUPOBAHUS METaHa.

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

7. CocrtaBbTe (GOpMYJIBI BO3MOXKHBIX H30MEpPOB yrieBojopona cocraBa CS5Hip m maiite um
Ha3BaHMsI 110 MEKYHAPOJHOM HOMEHKIIATYpE.

8. B kakue peakuuu NpPHUCOEAMHEHHUS BCTyMaroT ankeHbl? [lpuBenurte mpumepbl ypaBHEHHI
peaKkuuii 11 NpONuJIeHa.

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

10. Kakue Tumbpl M30MEpUU XapaKTEpHbl Ui aIKUHOB? BO3MOXKHO JIM CYyIIECTBOBAaHHUE IIHC-
TpaHc- U30MepoB?

Kputepuu ouenku: cmotpers B pazzeine 3.1 ®OC

JladopaTopnasi pa6ora Ne 6.
Tema: CBoiicTBa npeaeabHbIX, HeNPeaeJbHbIX 1 ADOMATHYECKHUX YIJICBOJOPOI0B.
Lesb:00ecieunTh 3aKperieHNe 3HaHUH 0 XUMHUECKUX CBOMCTBAX MPECIbHBIX U HETIPEIEIbHBIX
YIJI€BOAOPOAOB; 3KCIEPUMEHTAIBHO NOATBEPAUTH TEOPETUUECKHE 3HAHUS O Ja0OpaTOPHBIX criocodax
IIOJIy4EHUS IPEJIENbHBIX U HENPEIEIbHBIX YTIIEBOIOPOAOB U UX XMMHUUECKUX CBOMCTBAX;
3aaHus BBINOIHAIOTCA B )KypHaJIe JUIsl 1abOpaTOPHBIX M MPAKTUYECKUX padoT:
1. IIpoBeieHHE ONBITOB:
- IOJIyYE€HUE METaHa
- TOpEHHE MeTaHa
- BIMsiHUE OpoMHOi Bojbl 1 KMnO,4 Ha meTaH.
- IOJIyY€HHUE ATUIIEHA
- TOpEHHE ITUJICHA
- B3aUMOJICHCTBYE ATUJICHA C OPOMHOMN BOJIOM.
- IEIICTBHUE NTIepMaHTaHaTa KaJlus Ha dTHIIEH
- IOJIyYEHHUE alleTUJICHA.
- TOPEHHE aLETUIICHA.
- OKMCJIEHHE alleTUIIEHA PaCTBOPOM IepMaHIraHaTa Kajusl.
2. 3anucath Bce HEOOXOAMMBbIE ypaBHEHMS XMMHUYECKHUX pEakUUil B M3YyUYEHHBIX XMMHUYECKHX
SKCIIEPUMEHTaX.
3. OnucaTh HaOMIOCHUS U CIIENIaTh BBIBOJIBI O MPOJIEIaHHOM padoTe.
4.0TBEeTUTh HAa KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alIUTe Ja00OpaTOpHOI pabOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasauus no 1abopamopHuim pabomanm.

KonTpoJbHbBIE BOPOCHI.

1.Kakue Buabl n130Mepuu HaOIIOJAIOTCS Y IPEAENbHBIX U HENMPEIEIbHBIX YTIEBOI0POAOB?

2. llpuBenuTe MeXaHU3M pEaKUMM pPaJUKAIBHOIO 3aMELIEHMS B aJKaHaX Ha IpUMEpe
raJIOrcHUpOBaHHA METaHa.

3. B kakue peakuuu NpHUCOEIUHEHMsS BCTyHaroT aikeHbl? [IpuBemure mnpumepsl ypaBHEHUH
peaKkuuii 11 NponuiIeHa.

4.HanumuTe ypaBHEHHE peaKlMU FOPEHHUs MPOIMIEHA U ero B3auMOJIeHCTBHS ¢ OpOMHOI BOIOM
" IICpMAaHTraHAaTOM KaJIvs.

5.Hanummwre ypaBHEHUE peaklIMM B3aUMOJEHCTBHSI IEHTEHA C XJIOPOBOAOPOJIOM U XJIOPOM.
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Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

IIpakTnyeckas padora Ne 4
Tema: CpaBHUTe/IbHASA XaPAKTEPUCTUKA NPeieJbHbIX, HellpeAeJbHbIX H APOMATHYECKHUX
yIJIeBOIOPOJOB.

Iesab: oTpaboTaTh TEOPETUYECKHE U NPAKTHUECKUE HABBIKM, HAyYUTbCS CPAaBHUBATh CTPOCHME
YIJIEBOAOPOAOB M yMETh OOBSICHATH 3aBUCUMOCTh XHMHUECKHMX CBOMCTB OT CTPOCHHSI HM3Y4YEHHBIX
yIJ1€BOAOPOAOB.

3amaHus BHIMOIHAIOTCS B )KypHaJIe Ut 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. 3anonnute Tabsuiy, HaiiTe CpaBHUTENbHYIO XapaKTEPUCTHUKY IPEENIbHBIX, HENpelelbHbIX,
apOMAaTUYECKUX YTIeBOJ0po0B. [IpuBeanuTe Bce HEOOXOAUMBIEC YPaBHEHUSI XUMUYECKUX PEAKIIHA.

Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no nPaKmuieckum pabomam.

Kputepuu onenku: cmotpets B pazjaene 3.1 ®OC

Tema 4.4. Apomamuueckue y2n1e6000poowvl.
TunoBble 3a1aHUA JIA YCTHOTO ONPOCa
1. Kakue yrieBogopo/ibl OTHOCST K apOMAaTUYECKUM COSAMHEHUSIM?
2. Kakue mpoTuBOpeuusi CYLIECTBYIOT MEXIY CTPYKTypHOU ¢opmynoit Kekyne u cBoiictBamu

oensoia?
3. O0OBsCHHTE CTPOCHKE OCH30JIa C TOYKH 3PCHHMS SJICKTPOHHOM TCOPHH.

HpaxkTnyeckoe 3ansitue Ne 3.
Tema: IlocTpoeHue Mojeseil MOJIEKYJI OPraHMYeCKUX BellecTB.

Heab: oTpaboTaTh TEOPETHUECKHUE W MPAKTHUECKHE HABBIKM, HAYYUTHCS COCTABIATH (POPMYIIBI
HM30MEPOB  YIJIEBOJOPOAOB M JlaBaTh Ha3BaHWE IMIPENEIbHBIM U HENPEIENbHBIM YIJIEBOJOPOIaM;
OTIpEETSATH KJIACChl OPraHMYECKUX BEIIECTB MO (hopmynam.

3a/iaHus BBIMOJIHIIOTCS B JKypHaJe JUIsl TaOOpaTOPHBIX U MPAKTUYECKUX padoT:

1. Ucnonb3ys nporpammy «KOHCTPYKTOp amKkaHOB» CKOHCTPYHUPYWTE MOJIEKYJbl METaHa, TaHa,
MIpOIaHa.

2. Ucnonw3ys nporpaMmy «KOHCTPYKTOp aTKEHOB)» CKOHCTPYHPYHTE MOJEKYIBI dTE€HA, IPOIeHa,
OyTeHa.

3. HazoBuTe cornacHo MeXIyHapOJHOW HOMEHKIIAType YKa3aHHbIe OpraHUYeCKHe COeTNHEHUSI.

4. Harmummre CTpyKTypHBIE (POPMYITBI YKa3aHHBIX IPESTbHBIX W HENPEISIBHBIX YTIICBOIOPOIOB.

5.0TBeTUTH Ha KOHTPOJIbHBIE BOMPOCH! M MOATOTOBUTHCSA K 3aIIUTE Ta00OpaTOPHON PabOTHI.

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

KoHnTpoJibHbIe BOpoCHI.

1. Yro takoe yrieBogopopl? Kaknue n3BeCTHBI KJIaCChl YIIIEBOJOPOIOB?

2. Kakue yrineBojoponbl OTHOcAT K ankaHam? Ilepeuucnure Ha3BaHMs JECATH TEPBBIX
IIpEICTaBUTENIEH TOMOJIOTHYECKOTO PAJa.

3. KakoBbI 0COOEHHOCTH JIEKTPOHHOTO CTPOSHHUS aTKaHOB?

4. Kakue Tunbl peakumil XapakTepHbl Ui peaeibHbIX yriaeBonoponos? [lo kakomy MexaHU3My
OHU MTPOTEKAIOT?

5. llpuBenuTe MexaHM3M peakLMd pPAJUKAIBbHOIO 3aMEUIEHMS B aJKaHaX Ha IpUMEpe
raJlor€HUPOBaHUS METaHa.

6. Kakue yrineBogopos! Ha3biBatoT ankeHamu? KakoBa ux o6mas ¢popmyna?

7. CocrtaBbTe (GOPMYIBI BO3MOXKHBIX H30MEpPOB yrieBojopona cocraBa C5Hip m maiite um
Ha3BaHMsI 110 MEKYHAPOJHOM HOMEHKIIATYpE.

8. B kakume peakiuy TPUCOCIMHEHHWS BCTYMAIOT aimkeHbI? [IpuBennTe mpUMeEphl ypaBHEHHI
peakuui A IpONHIeHa.

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: cmorpets B pazzgeine 3.1 ®OC

JladopaTopnasi pa6ora Ne 6.
Tema: CBoiicTBa npeaebHbIX, HeNpeaeJbHbIX 1 APOMATHYECKHUX YIJI€BOA0POI0B.
Heab: obecreynTh 3aKperieHUE 3HAHUN 0 XUMUYECKUX CBOMCTBAX MPEACTbHBIX M HEIPEICTbHBIX
YIJI€BOIOPOAOB; SIKCIIEPUMEHTAILHO MOATBEPAUTH TEOPETUUECKIE 3HAHUS O JIa0OPATOPHBIX CIIOCO0ax
MOJTYYEHUS TIPEICIIbHBIX U HETPEEIbHBIX YTIECBOAOPOIOB U UX XUMHUYECKUX CBOMCTBAX;
3aaHus BBIMOJIHIIOTCS B JKypHaje sl 1TaOOpaTOPHBIX U MPAKTUYECKUX PadoT:
1. IIpoBeieHHE ONBITOB:
- IOJIy4Y€HUE METaHa
- TOPEHUE METaHa
- piastHue OpomHOM 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 XMMUYECKUX PEaKUUHA B M3YUYEHHBIX 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 NpHUCOETUHEHMUsS BCTynaroT ankeHbl? IlpuBeaure npumepsl ypaBHEHHt
peaKkuuii 11 NpONUJIeHa.

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

5.Hanummre ypaBHeHHE peakui B3aUMOAEHCTBHSI IEHTEHA C XJIOPOBOJOPOIOM H XJIOPOM.

Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

IIpakTnyeckas padora Ne 4.
Tema: CpaBHUTe/IbHAS XapPaAKTEPUCTUKA MpPeeJbHbIX, HelpeAeJbHbIX H APOMATHYECKUX
yIJ1€BOI0POJ0B.

Heab: oTpaboTaTh TEOpeTHYECKHWE U MPAKTHUUECKHWE HABBIKM, HAYUYHUTHCS CpPaBHUBATh CTPOCHUE
YIJIEBOIOPO/IOB U YMETh OOBACHATH 3aBUCHMOCTh XHUMHMUYECKHMX CBOMCTB OT CTPOCHMS H3YYEHHBIX
yIJ1€BOAOPOAOB.

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

1. 3anonnute Tabnuily, NalWTe CPaBHUTEIbHYIO XapaKTEPUCTHKY MPEENbHBIX, HENpeAeNbHBIX,
apoOMaTUYeCKUX YIiaeBoJopo/oB. IIpuBeanure Bce He0OXOANMBIE YpaBHEHUSI XUMUYECKUX PEaKIIH.

Cooeporcanue 3a0anuii: cmompume Memooudeckue yKa3anus no nPaKmuieckum pabomam.

Kpurepun onenku: cmotpets B pasaene 3.1 ®OC

Tema 4.5. Cnupmut u ghenonoi.
Tunosblie 3aaHusl 1J1 YCTHOTO 0poca
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1. Kakue yrieBogopoibl OTHOCST K KJIacCy CIIUPTOB?
2. Hanummre cTpyKTypHBIE (POPMYJIIBI H30MEPOB OYTHIIOBOTO CIIMPTA U HA30BUTE UX.

3. Yto Takoe MHOroaroMHble cIUpThl? Hanumure kauecTBEHHYIO peaKklii0 HA MHOTOAaTOMHbIE
CIIUPTBL.

JlaGopaTopHas padora Ne 7
Tema: U3ydyeHue XuMH4eCKHX CBOCTB CIIUPTOB U AJIb/IETH/I0B.
Heab: M3yunth cBONCTBA OJHOATOMHBIX 1 MHOT'OQTOMHBIX CIIUPTOB Ha MPUMEpPE ITaHOIA U
TIIMIIEPUHA; CBOMCTBAX ajbJACTUAOB Ha puMepe popmanbaeruaa.
3a/iaHus BBIMOJIHSIOTCS B )KypHaJe JJIs JIaDOpaTOPHBIX U MPAKTUYECKUX padoT:
1. IlpoBeneHue ONbITOB:
- TOpPEHUE OJHOATOMHBIX CITUPTOB,
- B3aUMOJIEMCTBUE HATPUS C BOJIOW U CIIUPTAMMU.
- B3aUMO/ICHCTBUE IJIUIIEPUHA C HATPUEM.
- KQUeCTBEHHAs PeaKIHsl Ha TIIUIECPHH
- OKHCJICHHE STUJIOBOTO CIIUPTA.
- B3aUMO/ICHCTBHUE TICPMaHTaHATa KaJus C OyTUIOBBIM CITUPTOM.
- CBOMCTBA (eHoa.
- B3aUMO/IeHCTBUE eHOIa ¢ OPOMHOM BOIOH.
- B3aumoeiictere popmansaeruaa ¢ Cu (OH),.
- peakIus «cepeOpsHOro 3epKajia
2. 3anucarh Bce HEOOXOUMbIC YPABHEHUSI XUMUUECKUX PEaKIUN B M3YYEHHBIX SKCIIEPUMEHTAX.
3. OnucaTb HaONIOACHUS U CAETIATh BBIBOBI O MIPOJIEIaHHON paboTe.
4. OTBEeTUTH Ha KOHTPOJbHBIE BOMPOCH! U TOJATOTOBUTHCS K 3aIIUTE JJa0OPATOPHO pabOTHI.
Cooeporcanue 3a0anuii; cMmompume Memoouyeckue yYKa3aHus no 1abopamopusim paboman.

KoHTpobHbIEe BOPOCHI.

1.M300pa3urte CTpyKTypHBI (OpMYJBI BCEX CIUPTOB, MoJieKyisipHas ¢opma koTopeix CsHoOH,
MOANUIINTE UX Ha3BaHUS.

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

3. Oxapakrepu3yiite (U3NIECKHE CBOMCTBA MpeAeTbHBIX CIUPTOB. Kakoe mx ¢usmonmornyeckoe
NEMCTBYE HA )KUBBIE OPTraHU3MBL.

4. MN3o00pa3ute CTPYKTypHBIE (OpPMYJbl BCEX albJAETHA0B, MOJIEKYJsIpHas (Qopmysia KOTOPBIX
CsH10O., moanmumnTe ux Ha3BaHMA.

5. C moMoIIpI0 Kakoi peakiiuu MOKHO JTOKa3aTh, YTO B pACTBOPE HAXOIUTCS albJACTUT?

Kpurepun onenku: cmorpets B pazzgeine 3.1 ®OC

JlaGopatopHnas paGora Ne 10

Tema: Pemrenue 3xcnepuMeHTAJBHBIX 32/1a4 [0 PACIIO3HABAHUIO OPTaHUYECKHUX BellecTB

Heasb: QopMupoBaHHME HABBIKOB paclO3HaBaHMs OPraHUYECKHX BEIIECTB C IOMOILBIO
XapaKTepHBIX (KaYyeCTBEHHBIX) pPEaKIIMii, 3aKpeIieHne YMEHUH 10 COCTABJICHUIO YPaBHEHUN peakuuil Ha
CBOWCTBA U MOJYYECHUE BEILECTB, PEIICHUIO SKCIIEPUMEHTAIBHBIX 3aj1au.

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

1. IIpoBeneHue OIBITOB:

- OKCIIEPUMEHTAIILHOE ONPE/IEIIEHNE BEIIECTB

- OKCIIEPUMEHTAJILHOE OIpe/IeNIEHHE BEIIeCTB — KapOOHOBBIX KUCIIOT

- KAYeCTBEHHBIC peaKIMi Ha (YHKIIMOHAIBHYIO TPYIIITY

2. 3anucarb Bce HEOOXOMMbIE YPaBHEHHSI XUMHUYECKUX PEAKLU B U3YUEHHBIX SKCIIEPUMEHTAX.

3. Onmcarp HAOMIOICHUSI U CZIeaTh BBIBOJIBI O MPOJIETIaHHOMN padoTe.

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

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

1. Kakue peakunu Ha3pIBalOTCS Kau€CTBEHHBIMU?

2. Uto Ha3biBaeTCs GYHKIIMOHATIBLHOMN TPyMIoni?

3. Kakue QpyHKIIMOHAIBHBIC TPYIIBI Y CIIUPTOB, aIbJACTHIO0B, KUCIOT?
Kputepuu onenku: cmotpets B pazaene 3.1 ®OC

Tema 4.6. Anvoe2uowvt u Kemombol.
TunoBble 3a1aHUA JIA YCTHOTO ONMpPOCa
1. Kakue BemiecTBa Ha3bIBAIOT anbjaerujgamMu’? Boipazute 3JI€KTPOHHOE CTPOEHUE aJbICTHJIOB
obmeit hopmyIoi.
2. B uéMm oTiinune anpaerugoB OT KETOHOB?
3. Kakue nmpoayKkThl 00pa3yroTces NMpy THAPUPOBAHUY AJTbJIETHIOB M KETOHOB?

JlaGopaTopHas padora Ne 7
Tema: U3yyeHne XuMn4eCKMX CBOICTB CIIMPTOB U AJ1b/1eTH/10B.
Hesb: M3yunTh cBONWCTBA OJHOATOMHBIX U MHOI'OATOMHBIX CIIUPTOB Ha MPUMEpE 3TaHOJIA U
TJIMIEpUHA; CBOMCTBAX ajlbJIETHI0B Ha MpuUMepe (popManbaerua.
3a7iaHus BBINOJIHAIOTCS B JKypHaJe Ui 1a00paTOPHBIX U MPAKTHUECKUX PadoT:
1. IlpoBeneHue ONBITOB:
- TOPEHUE OJJHOATOMHBIX CITUPTOB,
- B3aUMOJEHCTBHE HATPUS C BOAOU U CIIUPTAMHU.
- B3aUMO/ICHCTBHE TTIMLIEPHHA C HATPUEM.
- KQUeCTBEHHAs peaklysl Ha IIIMLEPUH
- OKHMCJIEHHE STHJIOBOT'O CIIUPTA.
- B3aMMO/ICHCTBHE IEpMaHIaHaTa Kajaus ¢ OyTUIOBBIM CIIUPTOM.
- CBOMCTBa ¢eHoa.
- B3auMoJielicTBHe (eHosIa ¢ OPOMHON BOJIOM.
- B3aumoieiictre popmanpaeruaa ¢ Cu (OH),.
- peakus «cepeOpsHOro 3epKanar
2. 3anucarb Bce HEOOXOUMbIE YPAaBHEHUSI XMMUUECKUX PEAKIIUNA B M3YYEHHBIX SKCIIEPUMEHTAX.
3. Onucath HaOIIOIEHHS U ClIeNaTh BBIBOJIBI O MPOJIEIaHHON paboTe.
4. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCH! U MOJTOTOBUTHCS K 3alUTE 1a00paTOpHOM pabOTHI.
Cooeporcanue 3a0anuii: cmompume memooudeckue yKasanus no 1ao0pamopHuim paboma.

KoHTpoJibHbBIE BONIPOCHI.

1.M300pa3ute CTpyKTypHBI (OpMYJBI BCEX CIUPTOB, MoJieKyispHas ¢opma koTopbeix CsHoOH,
MOANUIINTE UX Ha3BaHUS.

2. CocTaBbTe ypaBHEHHE PEaKIMM OKUCIIEHUS |-TpomaHoia u 2-mporaHoiia. B 4yem cXoncTBO H
OTJIMYHE MOJIEKYJI ITOJIy4EHHBIX BELLIECTB.

3. Oxapakrepu3yiite (pu3HUECKHe CBOMCTBA MpeAeTbHBIX CHUPTOB. Kakoe mx (u3nomorndeckoe
NEMCTBYE Ha )KUBBIE OPIraHU3MBI.

4. MN3o00pa3ute CTPYKTypHBIE (POpPMYJbl BCEX albJAETHAOB, MOJIEKYJsIpHas (Qopmyia KOTOPBIX
CsH10O., noanuminre ux Ha3BaHMA.

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

Kpurepun ouenku: cmotpets B pazzgeine 3.1 ®OC

JlaGopaTopHnas paGora Ne 10
Tema: Pemenue IKcnepuMeHTAIbHBIX 32/1a4 10 PACTIO3HABAHMIO OPraHUYECKHX BellecTB
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Heasb: QopMupoBaHUME HABBIKOB pAClO3HABaHHMS OPraHWYECKHX BEIIECTB C IOMOILBIO
XapaKTEePHBIX (KAa4eCTBEHHBIX) PEaKIINil, 3aKPETUICHHE YMEHUH 10 COCTABJIICHUIO YPaBHEHUN PEaKIuid Ha
CBOMCTBA U NIOJyYEHUE BEILIECTB, PELIEHUIO AKCIIEPUMEHTAIbHBIX 3a/1a4.

3a/iaHus BBIMOJIHAIOTCS B )KypHaJe JIJIs IaDOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. IlpoBeneHue ONbITOB:

- OKCIIEPUMEHTAIILHOE ONPE/ICIICHNE BEIIECTB

- OKCIIEPUMEHTAIILHOE ONPE/IEIIEHNE BEIIECTB — KAPOOHOBBIX KUCIIOT

- KQUeCTBEHHbIE peaKuu Ha (PYHKIHOHAIBHYIO TPYIIITY

2. 3anucarb Bce HEOOXOIMMBIE YPaBHEHUSI XUMHUECKUX PEAKIUN B M3yYEHHBIX SKCIIEPHUMEHTAX.

3. OnucaTh HAOMIOACHUS U CAETATh BHIBOBI O MIPOJICIaHHON paboTe.

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

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

KoHTposbHbIE BOPOCHI.

1. Kakue peakunu Ha3bIBatOTCS Ka4€CTBEHHBIMHU?

2. Yro HaszpiBaeTcs (YHKIIMOHATBHOU IPyIION?

3. Kakue QyHKIIMOHATBHBIE TPYIIIBI Y CIUPTOB, JIbJIETU/IOB, KUCIOT?
Kpurepuu onenku: cmorpets B pazaene 3.1 ®OC

Tema 4.7. Oonoocnosenvle KapoOHOGBLE KUCTIOMBL.
Tunoselie 3a1aHus 1JIs YCTHOTO 0Mpoca
1. Kakue BemiecTBa OTHOCAT K KJIACCY KApOOHOBBIX KHUCIOT?
2. Hamwummute crpykTypHble (opmynbl, a) 2-MeTWiIOyTaHOBOM  KHUCIOTHI 6) 2,2-

HHMCTHHHpOHaHOBOﬁ KHUCJIOTBI

3. Kakoe oprannueckoe coeIMHEHNUE MOTYYUTCS P BOCCTAHOBJICHUH BOAOPOJIOM, a) STAHOBOH
KHUCJIOTHI 0) OJIGMHOBOW KUCIIOTHI

JlabopaTopnasi pa6ora Ne 8
Tema: U3y4enue cBoiicTB KapOOHOBBIX KHCJIOT H MX NPOU3BOJHBIX.

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

3a/1aHus BBITIOJTHSIOTCS B )KypHaJe [ 1a0OpaTOPHBIX M MPAKTUYECKUX paboT:

1. IlpoBeneHue ONbITOB:

- IOJTyYeHHUE YKCYCHOM KUCIIOTHI

- B3aMMO/ICHCTBHE YKCYCHOW KHCIIOTHI C HEKOTOPBIMH METaJIaMU

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTHI C OCHOBAHUSIMH

- B3aMMO/ICHCTBHE YKCYCHOW KHCIIOTHI CO CIIUPTAMHU

- OKHCJICHHE MYPaBbHUHON KHUCIOTHI OKCUIIOM cepedpa

- DKCMIEPUMEHTAIBHOE ONPEICTICHIE BEIIECTB

2. 3anmcath Bce HEOOXOUMbIC YPAaBHEHUSI XUMUUECKUX PEaKIUN B U3YYCHHBIX SKCIIEPHUMEHTAX.

3. Onmcarp HAOMIOICHUSI U ClIeTaTh BBIBOJIBI O MPOJIETIaHHOM padoTe.

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

Cooepoicanue 3a0anuii; cmompume Memoouyeckue YKa3anus no 1abopamopusvim paboman.

KoHnTpoJibHBIE BOIPOCHI.

1.Hanummre cTpykTypHble (OPMYJbl CIEIYIONMX KapOOHOBBIX KHCJOT: a) 2-MeTUJIOyTaHOBas
KHCIIOTa, 0) 2,2 NTUMETUINPONaHOBas KUCIOTA.

2. Kakoe opraHuyeckoe COEOUHEHHME MOJIYYMTCS MPU BOCCTAHOBJIEHHWU BOAOPOJOM OJIEMHOBOM
KHUCJIOTHI? 3alUIINTE COOTBETCTBYIOMIYIO PEAKIIHIO.

3. UeM oTiMyaroTcs TBEpbIE KHUPHI OT KUAKUX? M300pa3ute CTpyKTypHbIe (POPMYIIBI HEKOTOPBIX

BaXKHEHIIIUX Kap60HOBBIX KHCJIOT, KOTOPBIC BXOIAT B COCTAB PACTUTCIILHBIX MacCell.
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4. Hamummre CTPYKTypHYIO (opMmyny ciaoxHOro 3¢dupa, 00pa3oBaHHOTO TJIMLEPUHOM C
MaJIbMUTUHOBOM, CTEAPUHOBOM U MACISIHOM KUCIIOTaMU.
Kputepun ouenku: cmotpets B pazzgeine 3.1 ®OC

JlaGopaTopnas pa6ora Ne 10

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

Heasb: QopMupoBaHUWE HABBHIKOB pACIO3HABAHHMS OPTaHWYECKHX BEIIECTB C IOMOILBIO
XapaKTePHBIX (KaYeCTBEHHBIX) PEAKIIMA, 3aKpEIUICHUE YMEHUI 10 COCTABIICHUIO YPAaBHCHUN pEakIUii Ha
CBOWCTBA U MOJYYECHUE BEIIECTB, PEIICHUIO SKCIIEPUMEHTAIBHBIX 3a/1au.

3aaHust BBIIOHSAIOTCS B J)KypHAJIe JUTsl 1a00paTOPHBIX U MPAKTHYECKUX PadoT:

1. IlpoBeneHue ONbITOB:

- DKCIICPUMEHTAIBHOE ONPEICIICHHE BEIIECCTB

- OKCIIEPUMEHTAJILHOE ONPECTICHHE BEIIEeCTB — KAPOOHOBBIX KUCIIOT

- KAYECTBEHHBIC PEaKIMU Ha (YHKIIMOHAIBHYIO TPYIIITY

2. 3amucarb Bce HEOOXOMMBIE YPaBHEHHSI XUMHUECKUX PEAKIUK B M3yYCHHBIX IKCIIEPHMEHTAX.

3. Onucath HAOJIOICHHSI U CIIENaTh BBIBOJIBI O MPOJICIAaHHON padoTe.

4.0TBETHTH Ha KOHTPOJILHBIE BOIIPOCHI ¥ MOATOTOBUTHCS K 3aIIUTE Ta00paTOPHOI paboTHI.

Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KonTpoabHbIe BOPOCHI.

1. Kakue peakunu Ha3pIBatOTCS Ka4€CTBEHHBIMH?

2. Yro Ha3zpiBaeTcs (YHKIIMOHATBHOM IPyIION?

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

JlabopaTopnasi padora Ne 10

Tema: PemieHne 3kcnepuMeHTAJIBHBIX 32/1a4 110 PACIIO3HABAHUIO OPTAaHUYECKHUX BellecTB

Heab: QopMupoBaHHME HABBIKOB paclO3HaBaHMWs OPraHUYECKHX BEIIECTB C MOMOILBIO
XapaKTepHBIX (KaYyeCTBEHHBIX) PEaKIIMi, 3aKpeIUIeHne YMEHUH 110 COCTABIICHUIO YpaBHEHUI peakiuil Ha
CBOMCTBA U NOJyYEHHUE BEILECTB, PEIIEHUIO DKCIIEPUMEHTAIbHBIX 3a/1a4.

3a/iaHus BBIIOJIHSIOTCS B )KypHaJe [l JJaDOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. IIpoBeneHue OMBITOB:

- OKCIIEPUMEHTAIILHOE ONPE/ICIIEHNE BEIIECTB

- OKCIIEPUMEHTAJILHOE ONpEIeICHUE BEIIEeCTB — KApOOHOBBIX KUCIIOT

- KaUeCTBEHHbIE peaKuy Ha PYHKIIMOHAIBbHYIO IPYIIITY

2. 3anucarb Bce HEOOXOMMBbIE YPaBHEHHSI XUMUUYECKUX PEAKLU B U3YUEHHBIX SKCIIEPUMEHTAX.

3. OnucaTb HaOMIOACHUS U C/IETATh BBIBOBI O MIPOJIEIaHHOM padoTe.

4.0TBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI ¥ MOATOTOBUTHCS K 3aIIUTE Ta0OpaTOPHOI paboThI.

Cooepoicanue 3a0anuii; cmompume Memoouyeckue YKa3aHus no 1abopamopusvim pabomam.

KoHnTpoJibHBIE BOIPOCHI.

1. Kakue peakunn Ha3bIBarOTCsl KAYECTBEHHBIMU?

2. Yro Ha3biBaeTcs (YHKIMOHATBLHOU rpyMHon?

3. Kakue QpyHKIIMOHANIbHBIE TPYIIIBI Y CIUPTOB, aJIbJIETU/I0B, KUCIOT?
Kputepuu ouenku: cmotpets B pazzene 3.1 ®OC

Temad.8. Cnoscuoie 3¢hupel u sncupol
Tunosble 3aaHust VI YCTHOTO 01Ipoca
1. KakoBo cucremarnueckoe HazBanue upa, umeromniero Gpopmyny CHzCOOC3Hy
2. B uém oTinuMe KUIKUX U TBEPABIX KUPOB. UTO TaKoe rHIpOreHn3amus xupa?
3. Hanummre cTpykTypHYIO (OpMyITy CI0XXHOTO 3(hupa, 00pa30BaHHOIO TIIMLIEPUHOM C
MMaJJbMATHHOBOM, CTEAPUHOBON M MACJISTHOM KUCIOTaMH.
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Jladoparopnasi padora Ne 8
Tema: U3y4eHue cBoiicTB KapOOHOBBIX KHCJIOT H UX NPOU3BOIHBIX.

Heab: Ha MpakTUYECKUX MPUMeEpax 3aKpeNnuTh 3HAHUS O CTPOCHHUU U CBOMCTBaX KapOOHOBBIX
KHCJIOT, BBICIINX KapOOHOBBIX KHUCIIOT. DKCIEPUMEHTAIBHO 3aKPENUTh MOHATHUS O JKUPAaX KaK CIOKHBIX
aupax

3a/iaHus BBIIOJIHAIOTCS B )KypHaJE [ JIADOPAaTOPHBIX U NMPAKTUYECKUX paldoT:

1. IlpoBenenue OMBITOB:

- IOJIyYEHUE YKCYCHOM KHUCIIOTHI

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTBI C HEKOTOPBIMH METalIaMU

- B3aUMO/ICHCTBUE YKCYCHOM KHCIIOTBI C OCHOBAHUSIMU

- B3aUMO/ICHCTBUE YKCYCHOM KHCIOTHI CO CHUPTaMU

- OKUCIIEHHE MypaBbUHON KUCIIOTHI OKCHIOM cepedpa

- OKCIIEPUMEHTAIILHOE ONPE/IEIICHNE BEIIECTB

2. 3anucarb Bce HEOOXOUMbIE YPAaBHEHUSI XMMUUECKUX PEAKLIUNA B N3YYEHHBIX SKCIIEPUMEHTAX.

3. OnucaTh HAOMIOACHUS U CIETaTh BHIBOBI O MIPOJICIaHHON paboTe.

4.0TBETHTH Ha KOHTPOJILHBIE BOIIPOCHI ¥ MOATOTOBUTHCS K 3aIIUTE Ta00paTOPHOI paboTHI.

Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KonTpoabHbIe BOPOCHI.

l.Hanumure cTpykTypHBIE (GOPMYIIBI CIEAYIOMMX KapOOHOBBIX KHCJOT: a) 2-METHJIOyTaHOBas
KHCII0Ta, 0) 2,2 TUMETUINPOIIaHOBasE KUCIIOTA.

2. Kakoe opraHm4eckoe COEIWHEHHE IMOJIyYUTCS MPH BOCCTAHOBJICHHWU BOJIOPOJIOM OJIEMHOBOM
KHUCJIOTHI? 3alIMILIUTE COOTBETCTBYIOLIYIO PEAKIIMIO.

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

4. Hamummre CTpYKTypHYIO (OpMYylLy Cl0XHOro 3¢upa, 00pa30BaHHOTO TIJIMLEPUHOM C
NaJILMUTHHOBOM, CTEAPUHOBOM M MACJIIHOM KUCIOTaMHU.

Kputepuu ouenku: cmotpets B pazzeine 3.1 ®OC

JlabopaTopnasi pa6ota Ne 10

Tema: Pemenue 3kcnepuMeHTATbHBIX 32124 110 PACTIO3HABAHMIO OPTAaHUYECKHX BellecTB

Heasb: ¢opMupoBaHWE HABBHIKOB pACIO3HABAHHMS OPTaHWYECKHX BEIIECTB C IOMOIIBIO
XapaKTepHBIX (KaUeCTBEHHBIX) PEAKIIMH, 3aKpeIuIeHue YMEHUI M0 COCTAaBICHUIO YpaBHEHUN peakiuii Ha
CBOWCTBA M MOJyYCHUE BEIIECTB, PEIICHHUIO SKCIIEPUMEHTAIBHBIX 33/1a4.

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

1. IlpoBeneHue ONbITOB:

- HKCIIEPUMEHTAIbHOE ONpEIECTICHUE BEIIEeCTB

- DKCIIEPUMEHTAIILHOE ONPEICTICHHE BEIIEeCTB — KaPOOHOBBIX KUCIIOT

- KQUeCTBEHHBIEC PeaKkIuu Ha (PYHKIMOHAIBHYIO TPYIITY

2. 3amucarh Bce HEOOXOMMBIE YpaBHEHHSI XUMHUECKUX PEAKIMK B M3yYSHHBIX IKCIIEPHMEHTAX.

3. Onucath HaOIIOICHHS U ClIeNaTh BBIBOJIBI O MPOJIEIaHHON paboTe.

4.0TBETHTH Ha KOHTPOJILHBIE BOITPOCHI ¥ TMIOJATOTOBHUTHCS K 3aIIUTE Ta00paTOPHOI paboTHI.

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

KoHTpoJibHbIE BONIPOCHI.

1. Kakue peakiiuy Ha3bIBatOTCS KAUECTBEHHBIMU ?

2. Yto Ha3bIBaeTCs (PYHKIHMOHAIBHOM Irpynmoit?

3. Kakue pyHKIMOHAIbHBIE TPYIIIBI Y CIIUPTOB, albJAETHA0B, KUCIOT?
Kpurepun ouenku: cmorpets B pazzgeine 3.1 ®OC

Tema 3.9. Yeneeoowt
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Tunossble 3aJaHUA JJI1 YCTHOTO ONMPOCa
1. JlaiiTe XapakTepuCTUKY OCHOBHBIM KJIaCCaM YTJIEBOJIOB.
2. B 4ém cx0/1cTBO U pa3nuyuue B CTPOSHUH Kpaxmalia U eJUTI0I03bI?

3. Ilouemy rIr0K03a Ha3bIBACTCS AJIBJACTUIOCIUPTOM?

JlaGopaTopHas padora Ne 9
Tema: CBoiicTBa yrjieBO/10B.

Leab: Ha MPaKTHYECKUX MPUMEPAX 3aKPENUTh 3HAHUS O CTPOCHUU U CBOWCTBAX YrjieBOJOB Ha
npuMepe TIIOKO3bl M KpaxMmana. [IpuBHTh 3HAHMS O 3HAYEHHWH YIJIEBOJIOB JUIA KU3HEICSTEIHHOCTH
Opranu3ma, yMeThb ONpeAessTh TIII0K03Y, PPYKTO3Y U KpaxMall B PaCTUTENIBbHBIX MPOAYKTaX Ka4eCTBEHHBIMU
peaKIHsSIMHU.

3a/iaHus BBIMOJIHAIOTCS B )KypHaJe JJIs IaDOpaTOPHBIX U MPAKTUYECKUX paldoT:

1. IlpoBeneHue ONbITOB:

- B3aMMO/ICHCTBHE TIIOKO3bI ¢ TuApokcuaoM mean Cu(OH),

- peaknus «cepeOpsSIHOTO 3epKaiay»

- 00yrnuBaHue caxaposbl

- THJIPOJIA3 CaXxapo3bl

- IPUTOTOBIICHUE KPaxXMaIbHOTO KieiicTepa

- KQUeCTBEHHAs PeaKIIHs Ha Kpaxmall

- OKUCJICHHE LEJTIONI03BI

2. 3anmcath Bce HEOOXOUMbBIC YPAaBHEHUSI XHMHUSCKUX PEAKIUK B U3YYCHHBIX IKCIICPUMCHTAX.

3. OnucaTh HAOMIOACHUS U CIETATh BBIBOBI O MPOJIEIaHHON paboTe.

4.01BETUTH HA KOHTPOJIbHBIE BOIIPOCHI U MOJATOTOBUTHCS K 3alMTE J1a00paTOpHOM pabOTHL.

Cooepoicanue 3a0anuii: cmompume memooudeckue yKazaHus no iabopamopHuim pabomam.

KoHTposbHbIE BOPOCHI.

1.Kakue BemecTBa OTHOCSATCS K YIJIEBOAAM, M [T0YE€MY UM OBLJIO JaHO TaKoe Ha3BaHUe?

2. Yro Takoe MOHOcCaxapa, 1ucaxapa, nonucaxapa? B uém ux ornuuue apyr ot apyra?

3.Vka3aTh kakue (pyHKIIMOHAJIbHBIE TPYIIIBI UMEET TJIH0K03a, U KaKhe CBOMCTBA MPOSBISAET?

4. Kakne XMMHYECKHE CBOMCTBa JJId TJIFOKO3BI WM TJIMOCPUHA SABJISAOTCA O6HII/IMI/I, U 4YeM OTHUu
BEIIECTBA OTJINYAIOTCA APYT OT Apyra? Hanuimure ypaBHEHHs: COOTBETCTBYIOLIUX PEAKLINH.

5. CocTaBUTh ypaBHEHUS peakUUi IMpU IOMOIIM, KOTOPBIX Caxapo3y MOXHO NpPEBpPaTUTh B
3TAHOIL.

Kputepun ouenku: cmotpets B pazzeine 3.1 ®OC

JlabopaTopnasi pa6ota Ne 10

Tema: Pemenue 3kcnepuMeHTATbHBIX 32124 110 PACTIO3HABAHUIO OPraHUYEeCKHX BelleCTB

Heasb: ¢opMupoBaHWE HABBHIKOB pACIO3HABAHHUS OpPTaHWYECKHX BEIIECTB C IOMOIIBIO
XapaKTepHBIX (KaUeCTBEHHBIX) PEAKIMH, 3aKpeIuIeHue YMEHUI M0 COCTAaBICHUIO YpaBHEHUN peakiuii Ha
CBOWCTBA M TIOJyYCHUE BEIIECTB, PEIICHHUIO SKCIIEPUMEHTAIBHBIX 33]1a4.

3aaHusl BBIMOIHAIOTCS B JKypHase JUIst 1a00paTOPHBIX U MPAKTHUECKUX PadoT:

1. IlpoBeneHue OMBITOB:

- HKCIIEPUMEHTAIbHOE ONpPECTICHUE BEIIEeCTB

- DKCIIEPUMEHTATILHOE ONPEICTICHIE BEMIECTB — KAPOOHOBBIX KUCIIOT

- KQUeCTBEHHBIEC PEaKIuu Ha (PYHKIMOHAIBHYIO TPYIIITY

2. 3amucarh Bce HEOOXOIMMBIE YpaBHEHHSI XUMHUECKUX PEAKINi B H3YYEHHBIX SKCIIEPUMEHTAX.

3. Onucath HaOIIO/IEHHS U ClIeNaTh BBIBOJIBI O MPOJICIaHHON paboTe.

4.0TBETHTH Ha KOHTPOJILHBIE BOITPOCHI M MIOJATOTOBHUTHCS K 3aIIUTE Ta00paTOPHOI paboTHI.

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

KoHTpoJibHbIE BONIPOCHI.
1. Kakue peakunu Ha3bIBatOTCS Ka4€CTBEHHBIMHU?
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2. Yto Ha3bIBaeTCs (PYHKIIMOHAIBHOM Irpynmoii?
3. Kakue pyHKIIMOHAIBHBIE TPYIIBI Y CIIUPTOB, aIbACTUIOB, KUCIOT?
Kputepun ouenku: cmorpets B pazzgeine 3.1 ®OC

Tema 4.10. A30mcooeprcaujue opzanuueckue coeOuUHeHUs.
Tunosble 3a1aHus 1JI1 YCTHOTO o1poca

1. Kakue opranuueckuie COeJMHEHUS Ha3bIBAIOTCA HUTPO coeuHeHusMu? [lpuBeanre npumepsl.
Kakue oprannyeckue coeiMHeHUs Ha3bIBaloTCsa amuHamu? [IpuBenuTe npumepsl.

2. Hanmmure cTpyKTypHBIC (hOPMYIITBI IEPBHYHOTO U BTOPUYHOTO AMUHA.

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

4. Kakue cBoiicTBa HanOoJee XapaKTePHbI 1JIsI aMHUHOB?

5. Kakue pyHKIIMOHAIBHBIE TPYIIIBI COJIEPIKATCS B aMUHOKHUCIIOTax? B uém Gmonorudeckas poiib
AMUHOKHUCIIOT?

Jladoparopnasi padora Nell

Tema: XumMudeckue cBoiicTBa aHWJIMHA. LIBeTHbIE peakuu HA OeJIKH.

Heanb 3aHATHA: MO3HAKOMUTHCS C OCHOBHBIMM XMMHYECKHMHU CBOMCTBAMH a30TCOACPKAIIUX
OpPraHMYECKUX coeAMHEHUN. KauecTBeHHBIMU peaklusIMU, UCTIOIb3YEeMbIMU IJi1 OOHApYKEHHs OEIKOB.

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

1.IIpoBeneHue OMBITOB:

- coricTBa anunanna CgHs NH,

- IOJIy4eHUEe aHWJINHA

- B3aUMOJICHCTBUE aHUIIMHA C OpOMHOI BOIOM

- TOpEHUE aHUITUHA

- CBOMCTBO OEITKOB

- B3aumozerctaue 0enxkoB ¢ HNO3

- OmyperoBas peaKius

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

3. OnucaTb HaOMIOACHUS U C/AETATh BBIBOBI O MIPOJIEIaHHOM padoTe.

4.0TBETUTH HA KOHTPOIIbHBIE BOMPOCHI U TTOJITOTOBUTHCS K 3alIUTE J1a00paTOpHOil pabOTHI.

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

KoHTpobHBIE BONPOCHI.

1. Kakue ¢pyHKIMOHANbHBIE TPYIIBI COAEPKATCI B aMUHOKHUCIIOTAX?

2. Yto Takoe 3aMEHUMBbIE U HE3aMEHUMbIE aMHUHOKHUCIIOTHI?

3. IlpuBenure mnpuMep apomMaruyeckoro amuHa. Kakue XuMHYecKHe CBOICTBAa JUIsl HETro
XapaKkTepHbI?

4. HanumuTe ypaBHEHUE PEAKLUMU MTOJIyUYEHHs TPUIIENTH .

Kputepun ouenku: cmotpets B pazzgene 3.1 ®OC

Tema 4.11. Ilonumepot.
Tunosblie 3aaHus 1JI YCTHOTO 0poca
1. VkaxuTe Kakue OCHOBHBIC XHUMUYCCKUE PEAKIINU JIKAT B OCHOBE CHHTE3a ITOJIMMEPOB.
2. [IpuBeauTe mpuUMephl peakIiuii MOJTUMEPU3AIUN U TTOTUKOHICHCAIUH.
3. [IpuBeauTe IPUMEPHI MPUPOIHBIX BHICOKOMOJICKY/ISIPHBIX COSTMHCHUN PACTUTEIBHOTO U
KUBOTHOTO TIPOUCXOXKICHUS

Tema 4.12. Xumus u rcu3no.
Tunosble 3agaHus AJisl YCTHOTO ompoca
1. Kakne XxuMu4ecKre BenecTBa 1 JJIs 4ero Mbl UCIIOJIb3yeM Jioma’?
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2. B cocraB naka Jy1s HOrreid BXOJAUT CMECh pacTBOPUTEIICH, Yalle BCEro ATUIAIeTar,
OyTuiaieraT, u3onponuiaoBbiit ciupT. CoctaBbTe (hOpMYIBI 3THX BemecTB. K kakoMy Kiaccy BeliecT
OoHM oTHOCsTCA? JlaiiTe UM Ipyrue Ha3BaHUA.

3. B coctaBe MHOTHX CPEJICTB JUIsl YMBIBAaHHSI KIMEETCS 2- OpOM- 2- HUTpOTporanmuos-1,3.
CocraBsbTe ero Gopmymy.
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4. KOHTPOJIbHO-0LICHOYHBbIC MaTePHAJIbI IJIsl IPOMEKYTOYHOM aTTeCTAlliH 110 y4eOHOMH
AUCHUILINHE

[IpenMeToM OLIGHKH SIBISAIOTCS YMEHHUS W 3HaHUS. KOHTpOIb M OLEHKA OCYLIECTBIISIOTCS C
UCIIOJIb30BaHUEM CIIETYIOMUX (GOPM U METO/IOB:

KoHTponb © oOLlEHKa pe3yslbTaTOB OCBOCHHMS Y4eOHOM JIUCHUIUIMHBI  OCYHIECTBIISETCS
IpernojaBaTesieM B Ipolecce MPOBEACHUS ayIUTOPHBIX 3aHATHI. TeKyluii KOHTPOJIb OCYIIECTBIISETCS B
¢dopme: ycTHOTO OIpoca, MOTYYSHHBIX O0YUYarOIIMMCS, B Tpoliecce paboThl HA 3aHATHUSIX, TTOJIOKHUTEIBHBIX
OLICHOK, BBIMIOJIHEHUS BCEX NPAKTHUECKUX U JIA0OPATOPHBIX pabdOT Ha MOJOXKUTEIBHYIO OICHKY.
[TpomesxyTouHas arTecTanus NpoBoIUTCA B hopme TudhepeHIIIPOBAHHOTO 3a4eTa B TECTOBOM (GopMme.

IlepeyeHb BONPOCOB /1JIsl NOATOTOBKHU K AU PepeHUMPOBAHHOMY 3a4eTy
1.Ileproauueckuii 3aKoH U nepuoauueckas cuctema anemenTos .M. Menneneesa B cBeTe
YUEHHUS O CTPOCHUHU aTOMa.

2.CoBpeMeHHBIE MPE/ICTABICHUS O CTPOCHUHU aTOMHBIX OpOUTANICH XUMHUECKUX HJIEMEHTOB.
DneKTpoHHBIE (HOPMYIIBI U rpa@UuecKue CXeMbl CTPOCHHUSI SJICKTPOHHBIX CIIOEB aTOMOB.

3.CocraB aToMHBbIX siaep. M3oTomnbl. [IoHATHE XUMHUYECKOTO AJIEMEHTA.

4.I3MeHeHne cocTaBa, CTPOSHUS M CBOMCTB MIPOCTHIX BEIIECTB-HEMETAIIIOB, 00pa30BaHHBIX
3JIEMEHTaMU: a) OJIHOTO TIepruoa; 0) OAHON TPpyIITbl mepuoandeckoit cucrtemsl .M. Meneneena.

5.KoBanenTHas cBs3b. Bupl KOBaJeHTHOH CBS3U.

7.Nonnas cBsi3b, ee oOpazoBaHue. CTENeHb OKUCICHUS U BaJIECHTHOCTD 3JIEMEHTOB.

8.0nexTponuTtnueckas quccouuanus. CteneHs quccounanuu. CUabHbIE YIEKTPOIUTHL.

9.Peakuyi HOHHOTO OOMEHA B BOJHBIX PaCTBOPAX, YCIOBHS UX HEOOPATUMOCTH.

10.I'uxponus coneit.

11. O6mas xapaKTepuCTHKa METAJUIOB IVIABHBIX MOArPYII MEPUOINIECKON CUCTEMBI XMMHUUECKUX
aneMeHToB .. Menaeneesa, ctpoeHne ux aTroMoB. MeTtamuinueckast CBA3b.

12.0xucnuTenbHO-BOCCTAHOBUTEIBHBIE CBOMCTBAN CTENICHH OKUCIICHHSI XUMHYECKHX DJIEMEHTOB.

13. OcHOBHBIE MOJIOKEHUS TEOPUU XUMUYecKoro crpoeHus A.M. bytiepoBa. Xumuueckoe
CTPOEHHE KaK MOPAJAOK COEIUHEHUS U B3aUMHOTI'O BIIMSIHUSI aTOMOB B MOJIEKYJIaXx.

14. 30omepust OpraHMYeCKUX COEANHEHUM, €€ BUIBI.

15. TlpenenpHbIe YIIIEBOIOPOIBI, 001Iast PopMyIia COCTaBa, IEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE.

16. HempenenpHBIC YIIIEBOOPOIBI psifia dTUIICHA, 00mIas popMysia cocTaBa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE, SP2-THOpUIU3aIMs HIEKTPOHHBIX 00JaK0B aToMa yriaepoja. M3omepus.

17. Auerunen — npeaCcTaBUTENb YTIIIEBOJOPOIOB C TPOMHOM CBSI3bIO B MOJIEKYJIE, SP-
rUOpUIN3aIMs SIEKTPOHHBIX 00JIaKOB aTOMA YIiepoa.

18.Apomarnueckue yrieBojoposl. CTpykTypHas ¢popmyna 6ernsona (mo Kekyie). DinekrporHHoe
CTPOEHHME MOJIEKYJIBI, TIOJyTOPHAs CBA3b.

19.I'omonoruueckuii psig MpeaebHBIX OHOATOMHBIX CIIUPTOB. DTHIICHTIIMKOIb U TIUIEPHH KaK
MPEJCTaBUTENIN MHOTOATOMHBIX cUpToB.DeHO, cTpoeHue, hru3nyeckre 1 XUMHUUECKUe CBOMCTBA.

20. Anprierupl, TOMOJIOTUYECKUN PSJl, CTPOSHHE, PYHKIIMOHATIBHAS TPYIa. XUMHUECKUE
CBOMCTBa anbAeruaoB. Ilomyuenue, npuMeHEHNE MypPaBbUHOIO U YKCYCHOTO aJIbAETUIOB.

21.T' oMOJIOTHYECKUH PsiJ] IPENIETBHBIX OJJHOOCHOBHBIX KHCIIOT.

22.I'moK03a — BaKHEHIIHA TPeCTaBUTEIb MOHOCAXapUI0B, CTPOCHHE, PU3NUECKUE U
XUMHUYECKHE CBOICTBA, TPUMEHEHHUE.

23.AMUHOKHCIIOTBI, CTPOEHHE, U30MepHsl, (PU3NUYecKre CBOWCTBA, 0COOEHHOCTH XUMHUECKUX
cBoiCcTB. buonornueckoe 3HaueHne anbda"aMUHOKHUCIIOT.

24.B3anMOCBs3b MEXy KJIaCCaMU OPraHUYECKUX COCIMHEHUH.
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I. TIACIIOPT

Ha3nayenue:

®OC mnpenHa3Ha4eH Il KOHTPOJS W OLEHKU PE3yJbTaTOB OCBOCHUS Y4YEOHOW JIUCIUTUIAHBI
OY/J.11 Xumus mno crnenuanbHocTsM (6a3oBas moaroroBka): 23.02.04 TexHuueckas HSKCIUTyaTaIus
MMOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MAIIUH U 000pynoBanus (1mo orpacism), 27.02.03
ABTOMaTHKa W TEJIEMEXaHUKa Ha TPAHCIOpPTE (MKEJIE3HOJOPOKHOM TpaHcroprte) (0a3oBasi MOATOTOBKA)
CIICAYIONIMMU YMEHUSIMH, 3HAHUSIMH.

[TpenMeToM OIICHKH SIBISIOTCS YMEHUS U 3HAHUS.

KoHTponb 1 OIleHKa pe3ybTaTOB OCBOCHUS JAMCIUILUIMHBI OCYIIECTBIIICTCS TPEIojaBaTeieM B
mporecce MPOBEIACHUSA AayAUTOPHBIX 3aHATHH, NPAKTUYECKUX U Ja0OpaTOpHBIX paboOT, a TaKxKe
BBITTOJIHEHUS 00YYaIONIMMHUCS BHEAYUTOPHBIX CAMOCTOSITEIIHBHBIX Pa0oT.

1. SAJAHUME JUTA OBYUAIOINXCA

Bapuanr 1
HNHcTpykuus s 00yqarommxcst
BaumaTensHO npounTaite 3agaHue.
Bpewms BoimonHenus 3aganus —_90 MuHyT
Yacts A

Orta yacth coctouT u3 15 3amanuit. (A 1 — A 15). K xaxxaoMy 3aianuio qaHsl 3 BapuaHTa OTBETOB, U3
KOTOPBIX TOJBKO OJMH BepHbIA. Kak/10e MpaBMiIbHO BBIIOJHEHHOE 3a/1aHME YacTu A OlleHUBaeTcs B 1
Oai.

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

1) Li2)Na 3K
A 2. B pe3yabTarte coeiiHeHusl ABYX aTOMOB kucjaopoaa O, o6pasyercs cBs3b:
1) Nonnas 2)Bonoponanas 3) KoBaneHTHas HenoasipHas

A 3. CteneHb OKHUcJeHNs cepbl B coenuHenun FeSO; paBHa:
1) +2 2)+3 3)+4
A 4.KMC10THBIM M OCHOBHBIM OKCH/OM SIBJISIIOTCS:
1) SO,.uMqO 2) CO.u H,O 3)ZnOwu Al,O3
A 5. KucJioTHble cBOlicTBa HaudoJ1ee IPKO BLIPAKEeHbI Y BellleCTBA, (popMyJia KOTOPOro:
1)NH; 2) H,S3)HCL
A 6. Oxcuapl cepol SO, B3anMoOIeiiCTBYET € :
1)H,2)0; 3)H,0
A 7. T'uapoxcua munkaZn(OH), MoxkeT pearupoBaThb:
1) CaSOq 2) HCL3)H,0
A 8.C xakuM u3 BelecTB pearupyet pactBop CuSOy:
1)HCL2)NaOH 3) HNO3
A 9. T'omos10oramu AABJISIKOTCSH:
l)ieHTaH U eHTaAueH2)3TaH U Mponad  3)3TaHoJ U dTaHaJb
A 10. I'mapoxkcunbnas rpynna (OH) numeercst B MosieKkyJiax:
1) cnuptoB  2)3¢upoB  3)KUpoB
A 11. K xakomy U3 npMBeIeHHbIX THIIOB PEaKIMi MOKHO OTHECTH PEaKIMI0 HOHHOI0 o0MeHa?
1) Paznoxenus 2) 3amemienue 3) Heittpanuzaruu
A 12. D1eKTPOJIUTOM ABJISIOTCH KaKI0€ BelleCTBO B PSAAY:
1) C;Hg , H,CO5  2) Ba(OH), ,CH30CH3 3) KOH , H3PO4
A 13.YpaBuenune peakuuu Zn(OH), + H;SO4= ZnSO4 + 2 H,O cooTBeTcTBYeT KpaTKoe MOHHOE

ypaBHeHHE:
1) H'+OH =H,0 2) H,S04+Zn** = ZnSO4+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 neiicTBMM CHHPTOBOIO PAcTBOPA 1eJI04YH Ha 2-XJ10p-0yTaH o0pa3syercs:
1) ByranoBas kucnora  2) lluknoOyran3)byren-2

Yacts B.

[Tpu BeIONHEHUHM 3a7aHUl yacTu B, HE0OOXOAMMO BBINOIHUTh YKa3aHHbIE 3a/laHUs, AaTh Pa3BEPHYTHIN
OTBET, HAMCaTh BCE HEOOXOIMMBIE YpaBHEHUS pEaKlMi, yKa3aTb Ha3BaHHUs IMPOIYKTOB PEAKIUHU U
HCXOJHBIX BEILECTB.

Kaxoe mpaBuIbHO BBIIOJHEHHOE 3a/1aHKE YacTH B orniennBaercs B 2 Oaia.

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 ypaBHeHus: peakiuuu ruaposusa coau 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 6aﬂcha, YKa3aTb OKHUCIUTCIIb U
BOCCTaAaHOBHUTCIIb.

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

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

MeTO/0M JIeKTPOHHOI0 fajlaHCca. YKaKNUTe OKUCJINTENb U 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 nuddepeHIUpoBaHHBIA 3a4€T B TOJHOM COCTaBe, JEJICHUS Ha TMOATPYNIBI HE
MIPOUCXOIUT.

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

Bpewms BeinonHenus 3aganus — 90 MUHYT.

OoopynoBanme: Ilepuoguueckas cucTeMa XMMHUYECKMX 3JEMEHTOB, TaOJMIa pacTBOPUMOCTH,
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% _ 5 ¢ = P™ okucrnenue, BOCCTAHOBUTEND
0%+2e=07 BOCCTAaHOBJICHHUE, OKUCIUTEIID
1116. KPUTEPUM OLIEHKI
Kputepumn onieHKH 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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