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1. IlacnopT ¢oHIA OLIEHOYHBIX CPEICTB
OcBoenue comepxanus yueOHou nucurumHbl «OY /1. 12 Xumus» obecriednBaeT JOCTHKECHUE
CTYZICHTaAMH CJICYIOIIUX PE3YyIbTaTOB:
JugHocTHBIX (JI):
JI.0O1 4yBCTBO TOPAOCTH M YBaKEHUS K HCTOPUM M JIOCTHIKEHUSM OTEYECTBEHHOM

XUMHUYECKON HayKH, XUMUYECKU TPaMOTHOE MOBEJICHUE B MPO(PECCHOHATBHON NEATEIBHOCTH U B
OBITY MpU 0OpaIIEeHNH ¢ XMMUYECKUMH BEIIIECTBAMH, MaTeprajaMu U IPOLeCCaMHu;

JI.02 TOTOBHOCTH K TMPOJOJDKEHHIO OOpa30BaHWs W IOBBIIICHUS KBAIM(PUKALUA B
n30paHHON MpodeCCHOHATBLHON NEATeILHOCTH M OOBEKTHBHOE OCO3HAHHME POJU XHMHUYECKHUX
KOMIICTCHITUM B 3TOM;

JI.03 ymeHue ucIonb30BaTh JOCTHKEHUS COBPEMEHHOM XUMUUECKON HAyKU U XUMUYECKUX
TEXHOJIOTHIA Il TIOBBIIIEHUS COOCTBEHHOTO WHTEIJICKTYalbHOTO pAa3BUTUS B BBIOPAHHOM
npodeCcCHOHANTBHOM IeATeIbHOCTH;

MeTanpeaMeTnbix (M):
M.01 wucnonb30BaHHE Pa3IMYHBIX BHJIOB II03HABATCIBHOM IEATEIBHOCTH M OCHOBHBIX

MHTEJUIEKTYalIbHbIX oOlepaluuil (IIOCTaHOBKM 3ajaud, (OpMyIMpOBaHUS THUIOTE3, aHaju3a MU
CHHTE3a, CPaBHEHUS, 0000IIECHHSI, CUCTEMATH3alliH, BBISBJICHUS TPUYHMHHO-CIICICTBEHHBIX CBS3EH,
MOMCKa aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJIOB) JUIsSl PELLIEHUS ITOCTABICHHOM 3a/1aul, IPUMEHEHHE
OCHOBHBIX METOJIOB MO3HaHUs (HAOMIOACHNUS, HAYYHOTO SKCIEPUMEHTA) I U3YyUEeHUs pa3InyHbIX
CTOPOH XHMHYECKMX OOBEKTOB M TIPOLECCOB, C KOTOPHIMU BO3HHMKAE€T HEOOXOAUMOCTh
CTaJIKUBaThcs B MpodeccruoHanbHOl cdepe;

npeAMeTHbIX:

I1.01 chopmMHpOBaHHOCTH MpPEICTABICHUH O MecTeé XMMHUU B COBPEMEHHOM Hay4HOIl
KapTUHE MMpa; NMOHUMAaHHWE POIM XUMHUU B (OPMUPOBAHMM Kpyrozopa M (hyHKIHOHAIHHON
rPaMOTHOCTH Y€JIOBEKa JIJIsl pELIeHUs] TPAKTUUECKUX 3a]1au;

I1.02 BnageHue OCHOBOMOJATalOIMMU XUMHUUYECKUMH MOHATHUSMHU, TEOPUSAMH, 3aKOHAMU
Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJINKOM;

I1.03 BiageHne OCHOBHBIMM METOJaMHU HAay4YHOI'O IO3HAHMs, UCIIOJIb3YEMBIMU B XUMUHU!
HaAOJIOIEHNEM, OMMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHe 00pabarbiBaTh, OOBIACHATH
pe3ynbTaThl MPOBEIECHHBIX OMBITOB U J€JIaTh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTh MPUMEHSTh
METOABI IO3HAHMS IIPH PELICHUH TPAKTUUECKHX 3a7ay;

I1.04 chopmupOBaHHOCTH YMEHMS JaBaTh KOJUYECTBEHHbIE OLIEHKM U IPOU3BOJIUTH
pacyeTsl 0 XUMHUYECKUM (OpMyJlaM U ypaBHEHUSIM;

I1.05 BnaneHue mpaBWiIaMu TEXHMKH O€30MAaCHOCTHM MPU HCIIOIB30BAaHUU XHUMHUYECKHX

BEIIECTB;



I1.06 copmMupoOBaHHOCTH COOCTBEHHOW TO3WIIMHM IO OTHOIICHWIO K XHUMHUYECKOH
uH(pOpMaIUH, I0JIy4aeMOil U3 pa3HbIX HCTOYHHUKOB.
JIMYHOCTHBIX, 0CBAMBAE€MbIX B PaMKax nporpammsl Bocnutanus (JIP):

JIP 2 [IlposBisoomuil aKTUBHYIO TIPaXJAHCKYIO IO3MLHIO0, JIEMOHCTPUPYIOLIMM
IPUBEPKEHHOCTh IMPUHIUIAM YECTHOCTH, HOPSAJOYHOCTH, OTKPBITOCTH, 3KOHOMHYECKU
AKTUBHBI M YYacTBYIOLIUN B CTYIEHUYECKOM U TEPPUTOPHAIBLHOM CAMOYIIPaBIEHHM, B TOM
YHClie Ha YCIOBUSX J10OPOBOJIBYECTBA, MPOJYKTUBHO B3aMMOJCUCTBYIONIMM U Y4acTBYIOUIUI B
JESTEIbHOCTH OOIIECTBEHHBIX OPraHU3alUM.

JIP 4 IlposBiagiomuii U IE€MOHCTPUPYIONIMH YBAKEHHUE K JIIOASAM TPYy/a, OCO3HAIOIIMI
LEHHOCTh cOOCTBEHHOTO Tpyna. CTpemsmuiics K GOpMUPOBAHUIO B CETEBOM CpeJie JIMYHOCTHO U
poeCCHOHATLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIa.

JIP 16 IlpuoOpereHne oOydYalOMIMMUCS COLMATHHO 3HAYUMBIX 3HAHUH O TpaBHIIAX
BEJICHUSI SKOJIOTMYECKOro o0pasza >KM3HM O HOpMax W TPaJULIUMAX TPYAOBOH JEATEIbHOCTH
YyelloBeKa O HOpMax M TpPagulUsAX TIOBEJEHUS 4YEJIOBEKa B  MHOTOHAI[MOHAJIbHOM,
MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 IlonyueHue o0y4aromMMUCS BO3MOXHOCTH CAMOPACKPBITHS U camMOpealn3aius
JUYHOCTH.

JIP 30 OcymuiecTBisiOnMil MOUCK M HCHOJIb30BaHUE MHGOPMAIUU, HEOOXOAUMON IS
3¢ (HeKTUBHOTO BHIOTHEHHS PA3IUYHbIX 3a/1a4, MPO()EeCCHOHATBFHOTO U TMYHOCTHOTO Pa3BUTHSL.

dopmoii aTTecTanuu 1Mo y4eOHOM AMCUUIUIMHE sBIseTCs MU (epeHIUPOBAHHBIA 3a4ET
(2 cemectp).



2. Pe3yabTaThl 0CBOECHHS Y4e0OHOI0 MpeaMeTa, moJie:Kaniue mNpoBepKe

2.1. B pesymprare arrectaiud IO YyYeOHOMY TMPEAMETYy OCYIIECTBISCTCS
KOMIUIEKCHAsI TMPOBEPKA CIEAYIOIINX YMEHWH W 3HAHWM, a TaKkXKe JIUHAMHKA
npoeCCUOHANIBHBIX KOMIIETCHIIM M JUYHOCTHBIX
pEe3yJIbTATOB B paMKax MIPOTPAMMBI BOCITUTAHHS:

dbopmupoBaHUsS  OOITHUX,

Pe3ynbrarel 00y4yeHus:

Ilokazarenu OLICHKHU pE3yJibTaTa

®dopma KOHTPOJIS U
OIICHUBAHMUS

JI. 01, J1.02, J1.03
JIP 2, JIP 16, JIP 23

IIposiBnenue YBaKEHUs K
OTEYECTBEHHON  XMMHMYECKOM  HayKe;
YMEHHME MpaBUIbHO oOOpamarbest C
XUMHYECKUMHU BEILIECTBAMH;

IIPOSIBIICHUE JAJbHEUIIEro0 HMHTEpeca K
HayKe «XUMHUS» U YMEHHUE IPAaBHIIBHO

HCII0JIb30BaTh IOCTHKEHUS
COBPEMCHHOM XWUMHUYECKOW HAYKH ISt
COOCTBEHHOTO po(hecCHOHATLHOTO
pa3BUTHUS B JAHHON OTpaciiy.

M.O1, JIP 4, JIP 16, JIP 23 | Ucnonn3oBanue ISt penieHus
onpeaeaEHHBIX 3a1a4
i depeHIpOBaHHBIC BHUIBI

KOTHUTUBHOM ACATCIIBHOCTH H 0a30BEIE
HWHTCJICKTYAJIbHBIC OINICpaliun

I1.02, I1.03, JIP 4

YMmenue OIICpHUPOBATDH 0a30BBIMH
XUMHUYCCKUMHU TIOHATHAMH, TCOPUAMU,
3aKOHaMHu H CHMBOHHKOﬁ; BJIaJJACHUC
OCHOBHBIMH METOJaMH, ITPUMCHSACMBIC B
XAMHUHU U TIPUMCHATH HUX B PCUHICHUU
MPAKTUYCCKUX 3aaa4

I1.01, I1.06, JIP 2, JIP 4,

JIP 16, JIP 30

IloHnmaHue mnpeacTaBICHUM O MeCTe

XUMHA B  COBPEMEHHBIX  HAy4YHBIX
3HAHUSX; yMmeHue  oOpabaTbIBaTh
uHpopmaruio, OTHOCSIITYIOCSI K

XUMHUYECKOM HaykKe,
Pa3HBIX NCTOYHUKOB

MIOJIy4aeMyl0 U3

I1.04, 11.05, JIP 2, JIP 4,

JIP 16,

Biagets mpaBUIBHBIMU pacu€TaMU 10
XUMHUYECKUM (QopMysiaM U YpaBHEHHUSIM;
3HaTh TEXHUKH OE30IaCHOCTH TNpHU
paboTe ¢ XUMHUYECKUMH BEIIECTBAMU

- YCTHBIN ompoc;

- 3agaun Ha
COCTaBJICHHUE
XUMUYECKHUX HOpMYIT;

- 3amanus Ha
HCIIOJIL30BAHUS
XUMHUYECKOU
CUMBOJIMKH W Ha3BaHWI
COE€IUHEHUN o
HOMEHKJIAType
MEXAYHAPOJAHOTO
COI03a TEOPETUYECKOMN
Y TIPUKJIQJHON XUMUU U
TPUBUATBHBIX
Ha3BaHUM
COCTAaBJICHUS
XUMHYECKHUX HOpMYIT;

- 3acnymmBaHue
COOOIIEHNH U OIlICHKA
HX HOATOTOBKH;

- Pesynbrar
BBIIIOJTHCHUS
BHEAYAUTOPHBIX
CaMOCTOATENbHBIX
pabor;

JUTSL

Pesynprar
BBITTOJIHEHUS
MIPaKTUYECKON pabOTHI;
-IIpakTuko-
OpPHEHTHUPOBAHHBIC
3aJJaHuS;

- Ilombop, anamm3 wu
npeoOpa3oBaHue
yueOHo nHpopmanuu




3. OueHka 0CBOCHUA Y4eOHOM IMCIUTIIAHbI:
3.1 ®opmbl U METOJBI KOHTPOJISL.
[IpeamMeTOM OLEHKHM Ciy’KaT yMEHHMs W 3HaHus, npeaycmorpeHHble PI'OC mo
muctuminae OY .12 «Xumus» HampaBlieHHble Ha (QOpMHpOBaHHE OOMIMX U
po(hecCHOHANBPHBIX KOMIIETEHIINM, a TaKKe JIMYHOCTHBIX PE3yJIbTaTOB B paMKax
IIPOTPaMMbl BOCIIUTAHUS.



KoHTpoJIb 1 O1leHKa 0CBOEHMS Y4eOHOM TUCUMILJIMHBI 110 TeMaM (pa3aesiam)

OnemeHnT Y] DopMBbI U METOIbI KOHTPOJIA
Tekymuii KOHTPOJIb PyGesxHbIl KOHTPOJIB [IpomexyTouHast aTTecTanus
DOopMBI KOHTPOJIA IIpoBepsiemble DopMBbI [Iposepsiembie IIposepsiembie
JLIIL,M,JIP KOHTPOJIA JLIIL,M,JIP dopma KOHTPOJIS JLIIL,M,JIP
Pa3nes 1. OcHOBBI CTpOEHUSI BelecTBa
Tema 1.1. [IpakTuueckue JIO1, JIO3, YcTHBIN JIO1, JIO3, JIO1, JIO3,
CtpoeHue aToMOB 3aHsaTus Ne 1; MO1,1101, 1102, orpoc MO1,1101, 1102, MO1,I101, 1102,
XHUMHYICCKHUX Camocrosrensnas | 1103, JIP2,JIP4, 1103, JIP2,JIP4, 1103, JIP2,J1P4,
3JIEMEHTOB U MPUPOJIA paborta Ne 1 JIP16, JIP23, JIP16, JIP23, JIP16, JIP23,
XUMHUYECKOH CBSI3U VYceTHBIN onpoc JIP30 JIP30 JIP30
Tema 1.2. [IpakTrueckue JIO1, JIO3, dpoHTaTb- JIO1, JIO3, JIO1, JIO3,
[Tepuoanueckuit sapatusgs  Ne  2; | MOIL,II01, I102, HBIW OIMPOC MO1,1101, 1102, MO1,1101, 1102,
3akoH u Tabaumna J[.U. | CamocTosTeapHast 1103,1104, 1103,1104, 1103, 104,
MenneneeBa pabota Ne 2 JIP2,JIP4, JIP16, JIP2,JIP4, JIP16, JIP2,JIP4, JIP16,
JIP23, JIP30 JIP23, JIP30 JIP23, JIP30
Pa3nea 2. XumMnueckne peakuuu I[H@q)epeHmfI,pOBaHHHH
3a4€T
Tema 2.1. Tumnst [TpakTrueckue JIO1, JIO3, YCTHBIN JIO1, JIO3, JIO1, JIO3,
XUMUYECKHUX peakuuid | 3aHsaTus Ne 3 MO1,1101, 1102, ompoc MO1,1101, 1102, MO01,1101, 1102,
CaMocTosTenspHas 1103, 1104, 1103, I104, 1103, 1104,
pabora Ne 3 JIP2,J1P4, JIP16, JIP2,J1P4, JIP16, JIP2,J1P4, JIP16,
JIP23, JIP30 JIP23, JIP30 JIP23, JIP30
Tema 2.2. JlabopaTopHbie JIO1, JI03, YceTHbIit JIO1, JIO03, JIO1, JI03,
OnektponuTrueckas | 3aHsATHsA Ne 1; MO1,1101, 1102, ompoc MO1,1101, 1102, MO01,1101, 1102,
JIUCCOITHAITHAST U Camocroarensnas | I103, 1104, T105, 1103, 1104, T105, 1103, 1104, 1105,
HOHHBIA OOMEH pabora Ne 4 JIP2,J1P4, JIP16, JIP2,J1P4, JIP16, JIP2,J1P4, JIP16,




JIP23, JIP30

JI01, J103,
MO1,T101, TT02,
T103, JIP2,JIP4,

JIP16, JIP23,
JIP30

JI01, J103,
MO1,1101, T102,
1103, JIP2,JIP4,

JIP16, JIP23,
JIP30

JI01, J103,
MO1,T101, TT02,
1103, T104, T105,
JIP2,JTP4, JIP16,

JIP23, JIP30

\ | JIP23,JIP30 | | JIP23, JIP30
Pasnen 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelIeCTB
Tema 3.1. [IpakTuueckue JIO1, JIO3, Wnnusu- JIO1, JIO3,
Kinaccudukanms, 3aHATHA Ne 4; MO1,I101, T102, JyaJIbHBII MO1,I101, 1102,
HOMEHKJIaTypa 1 Camocroarensnas | 1103, JIP2,J1P4, onpoc 1103, JIP2,J1P4,
CTpOECHUE pabora Ne 5 JIP16, JIP23, JIP16, JIP23,
HEOPTraHUYECKHUX JIP30 JIP30
BEILIECTB
Tema 3.2. ®usuko- | [Ipaktuyeckue JIO1, JI103, Y cTHBIN JI01, JI03,
XUMHYECKHE cBoMcTBa | 3aHsaTHsg Ne 5; MO1,I101, 1102, onpoc MO1,I101, 1102,
HEOPraHUYECKUX CamocrosrensHas | 1103, JIP2,J1P4, 1103, JIP2,JIP4,
BEILIECTB pabora Ne 6 JIP16, JIP23, JIP16, JIP23,
JIP30 JIP30
Tema 3.3. JlabopaTopHbie JIO1, JIO3, ®poHTab- JIO1, JIO3,
WUnentuduxanms 3aHaTHs Ne 2; MO01,1101, 1102, HBIU OITPOC MO1,1101, 1102,
HEOPTaHUYECKUX Camocrostensuas | I103, 1104, 1105, 1103, 1104, 1105,
BEIIIECTB pabota Ne 7 JIP2,J1P4, JIP16, JIP2,JIP4, JIP16,
JIP23, JIP30 JIP23, JIP30
Paznen 4. CtpoeHue 1 cBONCTBA OPraHUYECKUX BEILIECTB
Tema 4.1. [IpakTnueckue JIO1, JI103, Y cTHBIN JI01, JI03,
Knaccudukanus, 3aHaTus Ne 6; MO1,1101, 1102, onpoc MO1,1101, 1102,
CTPOECHUE U CamocrostensHas | I103, JIP2,JIP4, 1103, JIP2,J1P4,
HOMEHKJIaTypa pabora Ne 8 JIP16, JIP23, JIP16, JIP23,
OpraHUYECKHUX JIP30 JIP30
BEIIIECTB
Tema 4.2. CpoiictBa | [IpakTnueckue JIO1, JIO03, OpoHTaTb- JIO1, JIO3,
OpraHU4YeCKHUX 3aHsaTus Ne 7; MO1,1101, 1102, HBII OIPOC MO1,1101, 1102,
COeIMHEHH I [IpakTnueckue 1103, 1104, 1103, 1104,
3aHaTud No §; JIP2,J1P4, JIP16, JIP2,J]1P4, JIP16,
CamocTosTeTpHast JIP23, JIP30 JIP23, JIP30

JI01, J103,
MO1,1T01, T102,
1103, JIP2,JTP4,

JIP16, JIP23,
JIP30

JI01, J103,
MO1,1101, T102,
1103, 1104,
JIP2,JTP4, JIP16,
JIP23, JIP30




paborta Ne 9;

JI01, JIO3,
MO1,I101, 1102,
103, 1104,
JIP2,J]1P4, JIP16,
JIP23, JIP30

JI01, J103,
MO1,1T01, T102,
1103, JIP2,JTP4,

JIP16, JIP23,
JIP30

JIaGoparopHas
paborta No 3
Tema 4.3. JIaboparopHbie JIO1, JI103, dpoHTAIB- JIO01, JI03,
Nnentuduxanuys 3aHATHA Ne 4; MO1,I101, T102, HBIH OIPOC MO1,I101, 1102,
OpraHUYECKUX CamocrosTelbHas 1103, 1104, 1103, 1104,
BEIIIECTB, WX 3HaueHue | padora Ne 10 JIP2,JIP4, JIP16, JIP2,JIP4, JIP16,
Y IPUMEHEHUE B JIP23, JIP30 JIP23, JIP30
OBITOBOM M
MPOU3BOIACTBEHHOMN
JIeITEIIbHOCTH
YyeaoBeKa
Pa3nea S.

Kunernyeckue u TepMoIUHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIui
Tema 5.1.CkopocTb IIpaktuueckue JIO1, JI103, Y cTHBIN JIO01, JI03,
XUMHUYECKUX peakiuid. | 3anarust Ne 10; MO1,I101, 1102, onpoc MO1,I101, 1102,

XHUMHYECKOE CamocrostensHas | I103, JIP2,JIP4, 1103, JIP2,JIP4,
paBHOBecHE pabora Ne 11 JIP16, JIP23, JIP16, JIP23,
JIP30 JIP30
Paznesn 6. PacTtBopsl
Tema 6.1. CaMocTrosTenbHas JIO1, JI03, Y cTHBIN JI01, JI03,
[Tonsitue o pactBopax | padorta Ne 12 MO1,I101, 1102, onpoc MO1,I101, 1102,
1103, JIP2,JIP4, 1103, JIP2,JIP4,
JIP16, JIP23, JIP16, JIP23,
JIP30 JIP30
Tema 6.2. JlabopaTopHbie JIO1, JI03, YcTHbII JI01, JI103,
HccnegoBanue 3aHaTus Ne 5; MO1,1101, 1102, onpoc MO1,1101, 1102,
CBOICTB PacTBOpPOB CamocTosTenbHas 1103, 1104, 1103, 1104,
pabora Ne 13 JIP2,J1P4, JIP16, JIP2,J1P4, JIP16,
JIP23, JIP30 JIP23, JIP30

JI01, J103,
MO1,1T01, T102,
1103, JIP2,JTP4,

JIP16, JIP23,
JIP30

JI01, J103,
MO1,1101, T102,
1103, 1104,
JIP2,JTP4, JIP16,
JIP23, JIP30




Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM €ATEJIbHOCTH YeJI0BeKa

Tema 7.1.Xumus B
OBITY U
MIPOM3BOICTBEHHOM
JIeSITCILHOCTHU
yeJIoBeEKa

[IpakTnueckue
3ansTus Ne 11

JI01, J102, JI03,
MO1, I101,1106,
1103, JIP2,JIP4,
JIP16, JIP23,
JIP30

dpoHTaTB-
HBIW OIPOC

JI01, J102, JI03,
MO1, I101,I106,
1103, JIP2,JIP4,
JIP16, JIP23,
JIP30

JI01, JI102, JI03,
MO1, I101,1106,
1103, JIP2,JIP4,
JIP16, JIP23,
JIP30




Konndukarop oneHOYHBIX CpeacTB

OYHKIUOHAIBHBIN
OLIEHOYHOTO cpencTna
KOHTPOJIBHOTO 3aaHus)

MpU3HaK
(Tun

Kop ouenounoro cpencraa

Y cTHBIN onpoc YO
[Ipaktuueckas pabora Ne n ITP Ne n
TectupoBaHue T
Kontposnbnas pabora Ne n KP Ne n
3ananus A caMoCTOsTeNbHOM paboTel | CP

- pedepar;

- TOKJIas;

- cooO1IeHue;

- OCCE.

PaszHoypoBHeBbie 3amaun W 3aganus | P33
(pacuétHble, rpaduyecKue)

Pabouas terpans PT
IIpoekr I1
JlemoBas urpa JAN
Kertic-3amaua K3
3a4ér 3
HubdepennmpoBaHHbIil 3a4ET 13
DK3aMeH 6]




4.3ananud 1J19 OIleHKHU 0CBOECHHUS TUCIUTIIHHBI

Tembl 3cce (TOKIAT0B, NPe3eHTAIIHI)
Pasjies 1. OcHOBBI CTpOEHMS BelleCTBA.
Tema 1.1. CTpoeHne aTOMOB XMMUYECKHUX 3JIEMEHTOB M NPUPOIA XUMUYECKOH CBSA3U.
Tembl J0KJIAI0B U NIPe3eHTALMIA:
1. Bxkmag B pa3Butuu npexacraBieHu o crpoeHuu aroma Jlansrona /[xona (1766—1844)-
AHIVIMIICKOTO XUMUKa U (PHU3UKA.
2. Ponp ¢panmysckoro xumuka u ¢usuka XKozeda Jlyn I'eit -Jlroccaka (1778-1850) B pa3Butue
XUMUYECKON aTOMUCTUKH.
3.A. JlaBya3ne. Bknan B Hayky.
Tema 1.2. [lepnonnuecknii 3akoH u nepuoauyeckas cucrema /[.U. Menneneena.
Tembl JOKJIAI0B U NPe3eHTALMMA:
1.Wctopus xu3nu .M. Menneneena.
2.Mcropust OTKPBITHSI IEPUOANYECKOTO 3aKOHA.
3.3navyenue B pazButue xumuueckoii Hayku /1. Tomcona, 3. Pesepdopna u H. bopa.
Pa3gen 2. Xumuyeckue peakiuu.
Tema 2.1. Tunbl XMuMHYECKHUX pPeaKIHil.
TeMbl 10KJI1210B U NMPe3eHTALUIM:
1.2KJI. IIpycT — aBTOp 3aKOHA MOCTOSTHCTBA COCTABA BEILECTB.
2.A. ABoraapo u ero 3akoH.
Tema 2.1. DeKTPOIMTHYECKAS TUCCONMALNS M HOHHBINA 00MeEH.
Tembl 10KJIa10B U NPe3eHTALUIM:
1. Coznanne C. Appenuycom u B. OcTBanbIoM KIacCUYECKOW TEOPUU AIIEKTPOIUTHUECKOM
JUCCOLIMAIINY.
2. Bxian pycckux xumukoB M. A. KabmykoBa u B. A. KHUCTAKOBCKOOTO B XUMHUYECKYIO TEOPHIO
ANEKTPOIUTUYECKON TUCCOLMAIIUU PaCTBOPOB.
3. Bxuiag beproiie B Teopuio peakiuii HOHHOTO 0OOMEHa.
Pazgen 3.
Tema 3.1. Knaccndukanns, HOMEHK/IATypa M CTPOEHHE HEOPraHMYECKHUX BeIeCTB.
TeMbl 10KJ1210B U NMPe3eHTAIUIM:
1.Kucnots! B mpupoze.
2.BakHelnue npeicTaBUTENH COJIEH.
3.Comnu cpeHue, OCHOBHBIE, KUCIIBIE.
4. AmboTepHbIC OKCHJIBI.
Tema 3.2. ®U3UKO-XUMHYECKHE CBOMCTBA HEOPraHMYECKHUX BelIeCTB.
TeMbl 10KJI210B U NPe3eHTAUIM:
1. Merannbsl. BnusiHre Ha COCTOSIHME OpraHU3Ma PACTEHH, )KUBOTHBIX U YEJIOBEKA.
2. Koppo3us meTauios.
3. IIpoMBIIIUIEHHBIE CTIOCOOBI MOTYYEHHS] METAJLIOB.
4. 3HaueHHe BOIOPO/Ia B MPUPOE U KU3HU YEIOBEKA.
5.3HaueHue BO/IbI B IPUPOAE U KU3HU YETIOBEKA.
6. HaxoxaeHue HeMeTauioB B IPUPOJE U 3HAYCHHE.
Pa3nen 4. CTpoeHue u cBOICTBA OPraHMYeCKHUX BeleCTB.
Tema 4.1. Kinaccupukanusi, cTpoeHre HOMEHKJIATYPa OPraHM4YeCKUX COeJMHEHUM.
Tembl JOKJIAI0B U NPe3eHTALMM:
1. Bknag A.M. bymiiepoBa B pa3BUTHE OPTaHUYECKON XUMUHU.
2. Knaccudukaius XUMHUYECKUX PEeaKIUii B OpraHNYeCKON XUMUH.
Tema 4.2. CBoilicTBa OpraHu4ecKux coeInHeHH.
Tembl JOKJIAI0B U MPe3eHTALMMA:
1.OcHOBHBIE TPEACTABUTENH AJIKAHOB U UX 3HAYCHUE.
2 IlpupoaHblil ¥ HONMYTHBIA HEPTAHOM ra3pl. KaMeHHBIN yroub.


https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%80%D0%B5%D0%BD%D0%B8%D1%83%D1%81,_%D0%A1%D0%B2%D0%B0%D0%BD%D1%82%D0%B5_%D0%90%D0%B2%D0%B3%D1%83%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D1%82%D0%B2%D0%B0%D0%BB%D1%8C%D0%B4,_%D0%92%D0%B8%D0%BB%D1%8C%D0%B3%D0%B5%D0%BB%D1%8C%D0%BC_%D0%A4%D1%80%D0%B8%D0%B4%D1%80%D0%B8%D1%85
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B1%D0%BB%D1%83%D0%BA%D0%BE%D0%B2,_%D0%98%D0%B2%D0%B0%D0%BD_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D1%82%D1%8F%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87

3.HedTp u mpoayKTHl €€ IepepaboTKH.

4.Kayuyku. [Tonyuenue. CBoiicta. [Ipumenenue.

5. BausiHMe 3TUJIOBOTO CIUPTA HA dKHUBOW OPraHU3M.

6.Imuuepus. 3nauenue. Ilpumenenue.

7.Baxkueiime npencTaBuTeNN aabAeTUI0B U KeTOHOB. VX 3HaueHne U mpuMeHeHHe.
8.BaxHeimue mpeAacTaBuUTeNd KapOOHOBBIX KHCIOT W WX TPOU3BOJHBIX. 3HAUCHUE.
[Ipumenenue.

9.Kupse1. Macna. Msua. [Tonyaenue. [Ipumenenue.

10.3Ha4yeHue B )kU3HU YeIoBeKa. Bo3nelicTBre Ha OpraHu3Mbl.

11.YreBoasl. Bo3neiicTBue Ha )KUBOK OpraHU3M U Ha OOMEHHBIE POLIECCHI YETOBEKa.
12.Kpaxman. CpoiictBa. [Ipumenenue.

13. Llemrono3za. CpoiictBa. [Ipumenenue.

14.Anunun. Uctopus otkpeitud. [Ipumenenue.

15.benku. Bnusinue Ha 0OMEHHBIE TIPOLIECCH YEeJIOBEKA.

Tema 4.3. Unentndukanusi OPpraHUuvYeCKHX BelleCTB, MX 3HAYeHHWe W TNPUMEHEHHEe B
OBITOBOI M MPOU3BOACTBEHHOM 1eATeIbHOCTH Ye10BeKA.

TeMbl 10KJI210B U NMPe3eHTAIUI:

1. Poib opraHn4eckoil XMMUU B pEIICHUH MTPOOJIeM MUIIEBOH OE30MaCHOCTH.

2. O6nacTu NpuMEHEeHUs] aMHUHOKUCIIOT.

3. Ponb opranmueckoil XuMHUH B pelIeHUH Po0IIeM SHEPreTHYeCKoil 0€301macHOCTH.
4. OmacHOCTh BO3/ICHCTBUS HA JKHUBbIE OPTaHU3Mbl OPraHUYECKUX BEIIECTB OTJEIBbHBIX KIIACCOB.
Pa3nen 5. CkopocTh XMMHU4YECKHX peakuunii. XuMHUYeCcKoe paBHOBecCHE.

TeMbl 10KJI210B U NMPe3eHTAIUI:

1. CkopoCTh XUMUYECKUX PEAKLIUN U €€ 3HAYCHHUE.

2. Xumudeckoe paBHoBecre. OOpaTUMOCTh XMMHUUECKUX PEaKIUil.

3. Jle lllaTenbe U €ro MpUHIIMIL.

Pa3nen 6. PacTBopsbl.

Tema 6.1. [lonusiTue 0 pacTBOpax.

Tembl JOKJIAI0B U NPE3eHTALMM:

1.PacTBOpHMOCTB BEIIECTB.

2.HacsllieHHbIe, HEHACBIILIEHHBIE, IEPEHACHIIIIEHHBIE PACTBOPHI.

Tema 6.2. UccienoBanue cBOWCTB pacTBOPOB.

Tembl J0KJIA10B U NPE3eHTALMIM:

1. Knnaccudukanus v 3HaU€HHUE PACTBOPOB B KUBOM MIPUPOJIE.

2. PacTBOpEI B OpraHu3Me 4enoBeKa.

Pa3znen 7. Xumus B ObITY H B IPOM3BOACTBEHHOM /1eATEILHOCTH YeJI0BeKa.
Tembl JOKJIAI0B U NPE3eHTALMM:

1. Ucnonp30BaHne XUMUYECKHUX TTPOIIECCOB B KYJTMHAPHH.

2. XMMUYECKHe BEIIeCTBA B CTPOUTEIHCTBE.

3. JlekapcTBEHHBIC BEIIECTBA B PACTCHUSX.

4. Oprannyeckue U MUHepaIbHbIC yIOOpEHUsI.

KoHTposmpyemble KOMIIETCHIIUM:

OK 01 Bri6upatp criocoObl pemieHus 3aaa4 npodeccnoHanbHON AesITeNbHOCTH MPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM.

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEJICTBA MOUCKA, aHAJIW3a U UHTEPIIPETalluU HH(OpMaLIUU
¥ MH(OPMAIIMOHHBIE TEXHOJIOTHUH JJIS BBITIOJIHEHHUS 33134 NPO(hecCHOHAIBHOM JesITeIbHOCTH.
OK 04 D¢ dexTuBHO B3auMOI€HCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaHJE.

OK 07 CopneilicTBOBaTh COXpaHEHHUIO OKpPYXKAlOIIEW cpeibl, pecypcocOepeXeHHI0, MPUMEHSTh

3HaHUS 00 WM3MCHECHHWH KJIWUMaTa, MPUHIUIBI OEpexTMBOTO MPOU3BOACTBA, A(H(PEKTUBHO
JIEUCTBOBATh B YPE3BbIYANHBIX CUTYAIIUSIX.



Kpurepum ouenku:

— «5» OannoB BBICTABISIETCS O0ydYaIOMIEMYCs, €CIM  CTYAEHT OOHApY)KHUBAET YCBOCHHUE BCETO
00bEMa MPOrpaMMHOIO MaTepuaa; BbIIENSET IJIaBHbIC MOJIOKEHUSI B U3YYEHHOM MaTepHaie U He
3aTPyAHACTCA IIpU  OTBCTaX Ha BHUIAOU3MCHCHHLBIC BOIIPOCBI; HE OOITYCKacT OH_II/IGOK B
BOCIIPOM3BEICHUN U3YyYEHHOI0 MaTepHaa.

— «4» Ganna BbICTaBISETCS O0YyYarONIEMYCs, €ClIM CTYAEHT 3HAeT BEChb W3YUEHHBIH Marepua;

oTBeyaeT 0e3 0COOBIX 33pr,£[H€HPII>i Ha BOITPOCHI IMPENOAaBaTElId; B YCTHBIX OTBETAX HE JOIIYCKACT
CCpBéSHBIX OI_HI/I6OK, JICTKO YCTpaHACT OTACIBbHBIC HETOYHOCTH C IIOMOIIBIO AOIIOJHHUTECIIBHBIX
BOITPOCOB MPCoaaBaTCIId.

— «3» Gayna BeIcTaBisIeTCA O0yUaroIEeMycs, €CIM CTYIeHT OOHapyKUBAeT YCBOCHUE OCHOBHOI'O
MarepHaia, HO UCIbITHIBACT 3aTPyAHEHHUE IIPH €r0 CAMOCTOATENIbHOM BOCIPOU3BEICHUU U TPeOyeT
JIONIOJTHUTEINBHBIX M YTOUHSIOLIMX BOIPOCOB IIPENoIaBarelis, PeoYUTaeT OTBEYATh Ha BOIPOCHI,
BOCITPOM3BOSIILIETO0 XapaKTepa U HUCHBITHIBAECT 3aTPyIHEHHUE IPU OTBETAX Ha BUJOU3MEHEHHbIE
BOITPOCHI.

IIpakTnueckne padoTbl

IIpakTuyeckas padora Ne 1. CocraBiieHne XuMu4eckux (popMyJ1 IBYyXaTOMHBIX COCIUHEHM .

Pa3nes 1. OcHOBBI CTpOEHHSI BeleCTB.

Tema.l.1. CTpoeHHe aTOMOB XUMHYECKHX 3JIEMEHTOB ¥ MPUPOIa XUMHYECKOI CBA3H.

Tekcr 3a1aHu.

1. CocTaBuTh XUMUYECKUE POPMYJIBI CICIYIOIINX BEIICCTB: OKCU] KAIBIIH, OKCHJ MarHus,
cynsdun menu (1), okeun dpocdopa (V), propoBoaopo, THAPUL KaTbIHs, KApOUI IUHKA.

2. OmnpenenuTe BaJICHTHOCTh U CTETIEHb OKUCIICHUS aTOMOB B BerlecTBax ¢ popmynamu: Ny, NFs,
NHs, H203, F2, SO2, SO3, N2Os.

IIpakTuyeckas padora Ne 2. CocTaBjieHHe XapaKTePUCTUK XUMUYECKHUX 3JIeMEHTOB.

Tema 1.2. Ilepuoauyeckuii 3akoH u nepuoauyeckasi radauna /I.U. MenneseeBa.

Tekcr 3apanusi. COCTaBUTh XapaKTEPUCTUKH XUMUUYECKHUX 3JIEMEHTOB TI0 TIJIAHY C MOPSIAKOBBIMU
Homepamu 7, 20, 11, 5.

I1nan.

. Ha3zBaHue, CHMBOJI XMMHUYECKOTO 3JIEMEHTA.

. OTHOCUTENBHAs aTOMHAs Macca.

. CocraB aToMa (4MCI0 IPOTOHOB, JIEKTPOHOB, HEUTPOHOB).

. ITonoxenne xummueckoro smementa B [ICXD 1. 1. Menaeneena.

. Tun snemenra (S-,p-,d-,f-).

. Pacripenenenuie 31€KTpOHOB 110 YHEPTOYPOBHSIM.

. DnexTpoHHas popMya.

. KBanToBas nuarpamma.
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. MeTann,HemMeTasul UK MepexoaHbIi JIeMEHT.

10. BrIcmiast BaJI€HTHOCTb.

11. CrenneHH OKMCIIEHHUS.

12. BoopoaHbIe ¥ KUCIOPOAHBIE COSAMHECHHUS.

13. CpaBHEHHE XMMHYECKOTO JIEMEHTA C IPYTUMH B TPYIIIE M IIEPHO/IE.

IIpakTuyeckas padora Ne 3.



Pacuérnl 1o XuMH4YeCKUM (pOpMYJI1aM M YPaBHEHHUAM XMMHUYECKUX PeaKIHil.

Pa3nea 2. XumMnueckne peakuum.

Tema 2.1. Tunbsl XuMH4YEeCKHX peaKIui.

TexcT 3aaaHu.

1. MaccoBble 1011 aTOMOB B BELIECTBE: XJIOpAT KaJIUs, CEpHAs KUCIOTA.

2. OnpeenuTe, KaKyr0 MacCy UMEIOT 5 MOJIb YIJIEKHCIIOrO Tra3a, okcuaa hocdopa (V).

3. Haiimute maccy 1 nutpa kucinopoga, aMMuaka, I3MEPEHHOTO IIPU HOPMaJIbHBIX YCIOBHUSX.

4. Kakoit 006€M BoJI0pOJIa BCTYIUT B peakiuio ¢ okcugom meau (1), eciim obpazyercs 32 r menu?

5. Onpenenute Maccy aqOMUHUS, TPOPEArupPOBABIIETO C KUCIOPOIOM, €CII 00pa3oBaioch 3,5 MOJib
OKCH/Ia aTIFOMUHUS.

6.

IIpakTuyeckas padora Ne 4. CocraB/ieHue, Ha3BaHHe, ONPe/ieIeHIEe IPUHALICKHOCTH K
OCHOBHBIM KJIACCAM HEOPraHUYEeCKUX COeTMHEHH XMMIYeCKNX BelllecTB.

Paznen 3. CTpoenne u CBOiCTBA HEOPTraHNYECKNX BelIeCTB.

Tema 3.1. Knaccupukanus, HOMEHKJIATypPa U CTPOEHHE HEOPraHMYECKUX BelleCTB.

Tekcr 3axanus.

HasBatb 1 cocTaBUTh (POPMYITBI XHMMUYECKHX BEILIECTB, ONPENEIUTh UX IPUHAIJIC)KHOCTD K
OCHOBHBIM KJIacCaM HEOPTaHWYECKUX COEIMHEHUI: YrapHbIil ra3, yrileKUCIbIi ra3, aMMHaK, raiieHas
U3BECTb, HETallIEHas! U3BECTh, IUThEBAs COJA, IOBAPEHHAs COJIb.

IIpakTuyeckas padora Ne 5. CocraB/jieHHe YPABHEHUII XUMHUYECKHX PeaKkIMil ¢ y4acTHeM
NMPOCTHIX U CJIOKHBIX HEOPTAaHMYECKHUX BelIEeCTB.

Tema 3.2. Pu3uKO-XMMHYECKHE CBOMCTBA HEOPraHUYECKHUX BelleCTB.
TekcT 3agaHus.

Ocymecreure npeppameHus no cxeme,
YVKAXKHMTE THNLI PEAKIMH, HAZ30OBHUTE BCIECTBA:
1. Al—Al,0,—AIClL;—AI(OH) ;,—AlLO,

2. P-P,0.—-H,;PO,—Na,PO,—Ca,y(PO,).,

3. Zn—7ZnCl,—»Zn(OH),—Zn0—-Zn(NO;).

4. Cu »CuO—-»Cull,—»Cu(OH),—»CuO0—-Cu

5.N.O.—HNO,—-Fe(NO,),—Fe(OH),—»FeO—-FeSO,

/

IIpakTuyeckasi padora Ne 6. OnpenejieHue HA3BAHUH M COCTABJIEHHE CTPYKTYPHBIX (hopMy.Ja
OPraHMYecKUX COeHHEeHUI.
Pa3nea 4. CtpoeHue 1 CBOHCTBa OPraHN4YeCKHX BeleCTB.
Tema 4.1. Knaccupukanusi, cTpoeHre 1 HOMEHKJIATYPA OPraHUYeCKUX BellecTB.
Teker 3apanus:
1. HazoBuTe BemiecTBa Cie1yromiero cocrana
a) CH;— CH,— CH (CH3) — CH,— CHs
0) CHz — CH, — CH (C,Hs)-CH; — CH3
B) CH3— CH, — CH (CHg3) — CH; — CH (CH3) —C(CHs), — CH3
F) CH3 - CH2 - CH(CHg) - CHz— CH2 - CH3



1) CH3 — CH(CH3s) — CH3
2. CocTaBUTh CTPYKTYpHBIE ()OPMYJIBI CIEAYIOMINX BEIIECTB:
a) 2,3-TMMETHIITEKCEeH-2; 0) 2,2-TMMETHIIIICHTCH-3.
Onpeznenute, IMEIOTCS JIM OMIMOKK B HAa3BAaHHSIX HIDKCTIPUBEICHHBIX COCIMHEHNH, HCITPABHTE
omuOKy: a) 4 — MeTUI — 4 - OKCUIIEHTaHOH -2 B) 6 — MeTHJI- 3 - 3TUI —3,8 —THOKCOOKTAHOH -2.
0) 6 — xJI0p — 5 — METHJI —2— ATHJITENITAHOBAsI KMCJIOTA
3. Hanmmure ypaBHEHHS CIEIYIONIMX PEaKIUil, yKa3blBask yCIOBUS UX IMPOTEKAHUS:

A. ropeHus OyTreHa; b. ruapupoBanus rexcena -2,
B. xsopupoBanus neHreHa — 2; I'. runpobpomupoBanust OyreHa — 2,
J1. ruapaTanuu nporneHa; E. monmumepu3zanun OyreHa — 2,

K. B3auMoeiicTBuUs TeKceHa — 2 ¢ paCTBOPOM IIepMaHTaHaTa Kajusl.

IIpakTuyeckas padora Ne 7. CBoiicTBa OpraHu4eCKUX COeIMHEHHUI.
Tema 4.2. CBoiicTBa OPraHu4eCcKUX COeTUHEHH.
TexcT 3apanud:
1.CocraBbTe ypaBHEHUS pPEAKLM [TOJIyYE€HUS ATKEHOB:
A). Kakue aJikeHbI MOJTy4daTcs MpU ACTUIPOOPOMUPOBAHUH CIEAYIOIINX TAIOT€HAIKAHOB!
1) 1-6pommponan; 2) 3-OpomrenTaH; 3) 2-MeTHII-3-OpOMOyTaH.
b). Kakue ankeHbl mosydarcs IeruapaTanueii COOTBETCTBYIOIIUX CIIUPTOB U
JETUPOraoreHuPOBAHNUEM T'aJIOTEHOATKAHOB.
1) npomnew, 2) 6yren-2, 3) 2,3-numetunoOyren-1 4) 2-meTrnoyTeH-2
2. CocraBbTe ypaBHEHUS, YKaKUTE Ha3BAaHUS BEIIECTB U YCIOBHS pEaKLUu.
a) MpoIaH — MPOIeH

0) mporneH — 2-XJI0pIponaH
B) IEHTEH —II€HTaH

T') 3TUJIEH —TOJINITHIIEH
n) 1,2-nuOpomiiponan — nponeH €) 3TaHOJ — JTUJIEH

) STUIIEH—3TUIICHTJIUKOIIb 3) IpoTeH— MPONaHo-2

IIpakTnueckas padora Ne 8. OcymecTB/ieHHe NpeBpALleHUI OPraHUYeCKNX BellecTB.
Tema 4.2. CBoiicTBa OPraHM4YeCKUX COeIMHEHUI.

Tekcr 3apanug:

1. 3anuimuTe ypaBHEHHs COOTBETCTBYIOIUX PEAKIIMH.

2. YKaxuTe yCJIOBUS MPOTEKAHUS PEaKIHH.

3. Ha3oBuTe MCXOMHBIC BEIIECTBA U TIPOLYKTHI PEAKITUH.

4. YKaXuTe TUI peaklnil.



40
) C — CH, —> C;H, —> CHy—C__ — CH;COOH —

/0
— CH,—C —> C,H,OH — C,H,
N
0—C,H,
#0
6)C—AlC,—CH,—CHOH—H—C_ —
4“3 4 3 NH
#0
—->H-~C\ — CO,
OH
8) C —> CaC, — C,H,—> CO, —> C¢H,,0, —> C,H,OH —>
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N
H

IIpakTuyeckast padora Ne 9. CkopocTh XMMHYECKUX peakiuil. XuMHYeCKoe paBHOBeCHE.
Paspnen 5. Kunernueckue 1 TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
peaxkuuii.
Tema 5.1. CkopocTh XUMHYECKHX pPeaKkunii. XuMHU4eCcKoe paBHOBeCHe.
Tecr 3ananus:
1. U3 npeioKeHHOT0 ePeYHs] BHEITHUX BO3/ICUCTBUN BBIOCPUTE BCE BO3JICHCTBHS, KOTOPBIC
MPUBOAT K YBEIMYCHUIO CKOPOCTH XUMHUYECKON PEAKIIUU

Hy(r) + L(r) — 2HI(r)

1) moBwIIIEHNE TEMITEPATYPHI

2) nobaBlieHHE UOJOBOIOPO/IA

3) moHMKXEHHE TaBJICHUS

4) moBbILIEHNE KOHIIEHTPAI[MH HOJ1a

5) yBenuueHue oobeMa peakIMOHHOTO CoCya

2. VI3 npeisioxKeHHOr0 NepeyHst BLIOEPUTE BCE HEBEPHBIE YTBEP)KICHHSI OTHOCUTEIbHO
KaTaJIn3aToOpPOB.

1) KaTtanuzaropsl y4acTBYIOT B XUMHUYECKON pEeaKIMU
2) KaranuszaTtopbl BXOJIAT B COCTaB MPOAYKTOB PEAKIIUU
3) Karanuzaropsl cMEImaoT XUMHYECKOE PaBHOBECHE
4) KaranuszaTopbl U3MEHSIOT CKOPOCTh PEaKIH
5) Karanusaropsl yCKOPSIFOT Kak MPsIMYIO, TaK U 0OPaTHYIO PEAKIIHUIO.
3. 13 ipeiyioyKeHHOT O TepeyHsl BRIOEPHUTE BCE MAPhl BENIECTB, CKOPOCTh PEaKIINU B KAKIIOW U3

KOTOPBIX HEC 3aBUCUT OT YBCIINYCHUA TJIOIIAAN ITOBECPXHOCTHU COIIPUKOCHOBCHUSA PCATCHTOB.
1) dochop u kucnopon

2) xucnopon u okcup azota (II)

3) cepa u Bogopo.

4) MarHuii ¥ a30THas KUCIIOTa

5) BOJIOPOJ U KUCTIOPOT
4. V3 npeioKEeHHOro NepeyHsi BHENTHUX BO3JIEHCTBUI BEIOEPUTE BCE BO3AECUCTBUS, KOTOPBIE
OPUBOJIIT K YBEIIMYECHUIO CKOPOCTH XMMUUYECKON PEAKIINU

Fe(rs.) + 2HT = Fe*™ + Hy(r).




1) yBenM4MUTH KOHLEHTPALIMIO HOHOB JKele3a
2) yBEIMYMUTH KOHLEHTPALIMIO HOHOB BOJOPOJIa
3) YMEHBIINUTH JAABJICHHUE

4) yMEHbIIUTb KOHIIEHTPALUIO KUCIIOThI

INH; . &—= Ny, 3H,,- Q

5) yBeNIW4UTH TEMIIEPATYPY

5. Xumnueckoe paBHOBECHE

CMECTHUTCS BJIEBO IIPU
1) noGaBneHun aMMHaKa

2) nobaBlieHUH BOJIOPOJA

3) yMEHBIIICHUHU OOIIETO JaBICHUS

4) narpeBaHuu

6. XMMHUYECKOe PABHOBECHE B CUCTEME

CqHyo(r) &= C4He(r) + 2Hz(r) - Q

CMECTUTCS B CTOPOHY OOpPAaTHOM peaKLuu, eCIu

1) NOBBICUTDH JJaBICHUE

2) nmo0aBUTH KaTaIM3aTop

3) yMEHBIINTh KOHLEHTpaLuto H:
4) NOBBICUTH TEMIEPATypy

7. Ilpu XUMUYECKOM PaBHOBECUU

250; + Oy = 2503 + Q
1) KOHIEHTpalUK PEareHTOB U MPOYKTOB PAaBHBI

2) KOHLEHTpalMs peareHToB B 1,5 pa3za Gosbliie KOHIEHTpALUU POIyKTa
3) B cucTeMe NPUCYTCTBYIOT JINOO TOIBKO MPOAYKTHI, THOO TOJIBKO peareHThl

4) CKOpPOCTh MPSMOM PEAKIIMH paBHA CKOPOCTH OOpPaTHOM peaKIuu

IIpakTnueckas padora Ne 10 IlpuMeHenne XUMHYeCKHX BelleCTB U TE€XHOJIOTHH.

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eSITEIbHOCTH YeJIOBeKA.

Tema 7.1. Xumus B ObITY M B IPOU3BOACTBCHHOM AeATEJbHOCTH YeJI0BEKA.

Texcr 3apanus:

IToaroToBUTH M MPOAHATU3UPOBATh HHPOPMALIHIO O TPUMEHEHNH XMMUYECKHX BEILECTB U
TEXHOJIOTMH 110 TEMaM: Ba)KHEUILINE CTPOUTEIIBHBIE MATEPUAIIbI, KOHCTPYKLIMOHHBIE MaTEPHUAJIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepUabl IS JJIEKTPOHUKH, HAHOMATEpUaJbl, TEKCTHJIbHBIE BOJIOKHA,
MCTOYHUKHU SHEPTHH, OpraHNYECKUEe U MUHEpalbHble yIOOpEeHMs], IeKapCTBEHHbIE BEIIECTBA,
OBITOBAsI XUMHUS.



JlaGopaTopHbie padoThI
JlabopaTopnasi padora Ne 1. Tunsl XuMu4eCKNX peakuui.
Pa3znes 2. Tunbl XUuMHYECKHUX PeaKIMid.
Tema 2.2. DJIeKTPOJIUTHYECKAS JUCCONMALMS U NOHHBII 00MeH.
TekcT 3aHaHuA:
3amanue 1. B npobupky momectute 1 Mt pactBopa ruapokcuaa Hatpust NaOH, a 3arem no6aBbTe
HECKOJIbKO Karenb ¢eHondranentna. Yro Bol Habmogaere? [Ipusneiite mo KamisiM cepHyIO KHCIOTY.
Kakum BHEIIHUM IPU3HAKOM COIPOBOXKIAETCS 3Ta XMMHUUECKasl peaKius?
3amanue 2. B aBe mpobupku Hamneite no 1My consiHoi KucnoTsl. B nepByto npodupky n106aBbTe
rpaHyily IMHKa Zn, BO BTOpYI0 Kycodek meau Cu. Uro BeI HaOmogaere? Kakue BHEIIHNE TIPU3HAKT
COMPOBOXKIAIOT JAHHBIA ONBIT?
3ananue 3. B npobupky nomectute 1 M pactBopa cynbdara uunka ZnSO4, a 3atem 100aBbTe
HECKOJIbKO Karenb ruapokcuaa Hatpusi NaOH. Uro Bl HaOmonaeTe? KakuM BHEITHUM NMPU3HAKOM
COIPOBOXKAAETCS ATa XUMUYECKas peakius?
3ananue 4. Vcnonp3yiite mpoOupky u3 omnbita 3. K moiyueHHOMY BelecTBY (KaKoe 3TO BEIIECTBO?)
MpHIEHTE COISIHYIO KUCI0TY. UTo Bbl Habmoaaere? Kakum BHEIIHUM IPU3HAKOM CONPOBOKIAETCS
3Ta XUMUYECKas peakuus?
3ananue 5. B nBe npoOupku HanelTe no 1mn kapbonata Hatpust Na2CO3, a 3aTeM B IIEPBYIO
poOUpKy 100aBbTE HECKOIBKO Karenb consitHoi Kuciotsl HCI, a Bo BTOPYIO - HECKOJIBKO Karelb
moboro xnopuna(cMoTpuTe y Bac B Habope). UTo Bbl HabmoaeTe? KakuMu BHEIIHUMU TPU3HAKOMHU
COIPOBOXKAAIOTCS 3TH XUMUYECKUE PEeaKIIHu?
3ananue 6. B npobupky nmomectute 1 M pactBopa cynbdara xeneza Fe2(S04)3, a 3arem qo6aBsTe
HECKOJIbKO Karenb pofanuy kanus KSCN. Yrto Bbl Habmogaere? Kakum BHEITHUM NPU3HAKOM
COIIPOBOXKAAETCS ATa XUMUYECKasi peaKius?
3ananue 7. K 1 M pactBopa cynbdara kodansta (II) CoSO4 106aBUTh KOHIIEHTPUPOBAHHBIN
pactBop menoun NaOH 1o o6pa3zoBanus ocanka ruapokcuaa kobansra (II). K ocaaxy npunuts no
KaruisiM pacTBOP COJISTHOM KUCIOTHL. YUTo BbI Habmonaere? KakuM BHEIIHUM MPU3HAKOM
COIIPOBOXKAAETCS ATa XUMUYECKasi peaKLus?
3ananue 8. [lomecture B mpoOupKy HEMHOTo okcuaa MarHust MgO u npuseiTe K HeMy COJISTHYIO
KHUCIOTY. . YTo BbI Habmogaere? Kakum BHEITHUM IMPU3HAKOM COMPOBOXKIAETCS 3Ta XMMUYECKast
peakuus?
3ananue 9. Haneiite B npodupky 1mia cynbdara meaun CuSO4 u 1o6aBbTe K HEMY THAPOKCHU]T HATPHS
NaOH. Tlonydennslii ocajiok HarpeiTe Ha cupToBke. UTto BBl HaOmogaeTe? Kakumu BHEITHUMHA
MPU3HAKOMU COMPOBOXKIAIOTCS ATH XUMUYECKHE PeaKuu?
Odopmute naHHBIC 3a1aHKS B BUJIE TAOJIUIIBL:

3amanne No| Yro penamn?| Yro wabmromanu? Y pasHenue Tum Hpusnax BriBon

peakiuu peakuuu peakuuu

JlaGoparopHas padora Ne 2. UneHTH(PUKALMSA HEOPraHNYECKUX COeINHEHUI.

Paznen 3. Knaccudukanusi, HOMEHKJIATypa U CTPOEHHE HEOPraHMYEeCKUX BelIeCTB.

Tema 3.3. UneHTH(PHKALUSA HEOPTAHUYECKHX COCAUHEHM.

Teker 3apanus:

1.IlpoBecTy XuMHUYECKHE PEAKIIMH, 3aITUCAaTh COOTBETCTBYIOIINE YPaBHEHUS PEAKIIHil.

Haumenosanue onbita Xon paboTsl

Peakuus, nayias ¢ BeInageHUEM K 1 M pactBopa cynbsdara menu (II) mpunuts mo karusim




ocajJgka

pacTBop TuapoKcuaa HaTpus. Yto Habmogaere?

Peaknus, uaymas ¢ BeIZICTICHHEM
rasa

K 1 mn pactBopa kapOoHaTa HATPUsL IPUIUTH 110 KaIlIsiM
pacTBOp COISTHOM KUCI0Th. YTo Habmomaere?

Peakuust, naymas ¢ obpa3zoBaHueM
ATIOAUCCOLIMUPYEMOTO COSANHEHUS

K 1 M1 pacTBOpa COISIHON KUCIIOTHI IPHINTH HECKOIBKO
Karienb JJaKkMyca, a 3aTeM J00aBHUTh 0 KaIlIIM PacTBOP
IEJI0YH 10 U3MEHEHHSI OKPACKU UHIUKATOPA.

Uro nabmrogaere?

Onpenenure Kaxaoe u3 3-x
HEOPraHUYECKUX COCAMHEHUINA:
xnopup Hatpus (NaCl): cynbdar
Hatpus (Na2SO4); kapOoHaT
Hatpus (Na2CO3).

C nomorsio Tabnuiel «KauecTBeHHbIE peakliii aHUOHOBY
(O.C.I'abpuensn, I'.I'.JIpicoBa «XuMHS B TECTaX, 3a/1a4ax 1
yOopaxHeHHIX» cTp.211) onpenenurte? B KaKOW CKIISTHKE
HaXOJSATCS XJIOPU, Cyab(haT U KapOOHAT HATPHSL.

Hcnonb3oBanue 3Toi paboThl B
npodeccun

2. HamuimmTe B MOJIEKYJISIPHOM, MOJTHON M COKpAIIEHHON HOHHOM (hopMe ypaBHEHHUS CIETYIOIINUX

peaKkuui .

1. Cynbduna HaTpus U CONSTHAS KUCIOTa

2. Hutpar cepeOpa u xsiopui HaTpus
3. 'mapokcu HaTpuUs U cepHasi KUCIO0Ta
4. KapOoHar kaius 1 a30THasi KUCJIO0Ta

5. Xnopun meau (11) u ruapokcua kamus

JlabopaTopnasi padora Ne 3. IIpeBpamenne OpraHM4ecKHX COCAUHEHUI NIPH HAIPeBaHUH.
IHony4yeHnune dTHIEHA M M3y4YeHHE er0 CBOMCTB.

Pa3nea 4. CtpoeHue u CBOMCTBa OPraHN4Ye€CKHX BeleCTB.

Tema 4.2. CBoiicTBa OPraHM4eCKUX cOeIMHEHUI.

Texcer 3apauud:

O6opynoBanue: mpoOUpKHU, TTPoOKa ¢ Ta300TBOAHON TPYOKOM, IITATUB, CIUPTOBAS TOPEIIKa,

CITMYKH.

PeaxtuBsi: C2ZH50H, H2SO4(koH11.), mecok, Opomuas Boaa (Br2), KMnO4.

Xoxa paboTsl

C MpaBUJIaMH TCXHUKHU 0€30ITacCHOCTH OSH&KOMJ’ICH(@.) )51 06${3y}OCL HX BBIINIOJHATD.

B npo6upky Hanuiau 1 MJ1 3THIIOBOTO CIIUPTAa U OCTOPOKHO J00aBbTe 6—9 M

KOHL[CHTpHpOBElHHOfI CCpHOf/'I KHCIIOTHL. 3aTeM BChIIAId HEMHOTO MMPOKAJICHHOI'O ITCCKa (‘-ITOGBI

MPEOTBPATUTH TOTUKH KUIAKOCTH MIPHU KUIEHUHN ). 3aKphLIU MPOOUPKY MPOOKOH ¢ Ta300TBOIHOM

TPyOKOI, 3aKPENUIIH €€ B IITATUBE U OCTOPOKHO HATPEIIU COACPIKUMOE TTPOOUPKH.

C,H,0H {amcro-
sedt cnupT)

B nmpoGupke HaunHaAETCsI BHIACIATHCS T'a3 - STUJICH.

C2H50H C2H41 + H20.




B xone peakiuy KOHIIEHTPUPOBAHHAS CEPHAs KUCIIOTA 3a0UpaeT BOAy U3 CIUPTA, BPe3yabTaTe
o0Opasyercs STUJIEH.

Takyro peakiiio Ha3bIBAIOT — PEAKIIMS JACTUIpaTaLIH.

2./3yueHue CBOMCTB 3TUIICHA.

B npyryro npoOupky Hamwm 2-3 M1 OpoMHOM Boabl. ONyCTHIIM Ta300TBOIHYIO TPYOKY IepBOi
MPOOUPKH JI0 THA MPOOUPKU ¢ OPOMHOM BOJIOI U MPOITyCKaIN Yepe3 He€ BbIACASIONIUICS ra3.

H, S0, (kowiy.

[Tpu nporryckanuu raza yepe3 OpOMHYIO BOJY, IPOUCXOIUT OOSCIIBEUMBAHUE OPOMHOM BOJIBI.
H2C=CH2 + Br2 — CH2Br — CH2Br

B xone peakuuu mpoucxoauT OKUCICHHE dTHIIeHa OPOMHON BO/IOH MO ABOWHOM CBSI3U.

B Tpetbto npobupky Hammu 2-3 mit pa3zdaBieHHOro pactBopa KMnO4, moaKuciIeHHOTO CepHOit
KHUCITIOTOM, U IPOMYCTUIIN Yepe3 Hero ras.

H, SO, (sconm,

[Tpu npomyckanuu rasza yepes noaxucieHHbit pactsop KMnO4, nporcxonut o0eciBedrBaHue
pactBopa KMnO4.

5C2H4+12KMn0O4+18H2S04—10C0O2+6K2S04+

+12MnS0O4+28H20.

B xone peakuuy mpoucxXoauT OKUCICHUE STHIIEHA IIOIKUCIEHHBIM PACTBOPOM IIEpMaHIraHaTa
KaJusl.

Boigenstonuecs ra3 nepBoil npoOUpPKU MOI0KIIIH.

C,H,0H (arnio-
Bt cnspr)

OTHUJIEH Ha BO3JyX€E TOPUT SPKUM CBETSIIUMCS MIJIAMEHEM.
C2H4 + 302 — 2CO2+2H20.

OTHIICH rOpUT APKUM CBECTAIUMCS IJIAMCHCM, UTO JOKA3bIBACT HAJIMYUC KPATHBIX CBSI3CH.



JlaboparopHasi padora Ne 4. UnenTudukanus opraHu4ecKuX COeAUHEHNH O0TAeIbHBIX
KJIACCOB.

Tema 4.3. UnenTudukanus OpraHn4ecKux BelecTsB, X 3HAUeHUe U IPUMEeHeHne B
OBITOBOI U MPOU3BOACTBEHHOI 1eSITeJIbHOCTH YeJI0BEKA.

Texer 3apanusa:

1) TIpoBeauTe peakiuu, XapaKTepHbIe IS TIFOKO3bI, UCIIOJb3Ys B KAUSCTBE PEaKTUBA OJIHO
XUMHUYECKOE coelMHeHNne. ONUIINTE YCIOBUS MPOBEACHUS U IPU3HAKU PEAKLIUMA, COCTABbTE UX
ypaBHeHus. Caenaiite BbIBO.

2) Vcrionb3ys OJJMH U TOT )K€ PEaKTHB, SKCIIEPUMEHTAIBHO PACIIO3HANTE BbIIaHHBIC BaM B
MIPOHYMEPOBAHHBIX POOUpPKaxX 0€3 ITUKETOK BEIIECTBA: PacTBOp (opMalibJeTHAA U TIHIEPHUHA.
Onumure yciaoBusl IPOBEACHUS U IPU3HAKU PEAKLIMMA, COCTaBbTE UX ypaBHEeHUs. Crenaiite
BBIBOJI.

3) IlpoBenuTe peakiyu, XapakTepHbIe 111 0enkoB. OMUIIKUTE YCIOBUS MPOBEACHUS U
Mpu3HaKU peakuuid. CrenaiTe BbIBO.

4) DKCrepUMEHTAIBHO PACIO3HANTE BhIAHHBIC BaM B MPOHYMEPOBAHHBIX MPOOUpPKax Oe3
STUKETOK BEIIECTBA: KpaXMaIbHBINA KJIeHcTep U riuiepuH. ONUIIMTE YCIOBUS TPOBEACHUS U
npu3Haku peakuil. Crenaite BbIBOI.

5) [IpoBeauTe peakiiu, XapaKTEPU3YIONIUE XUMHUECKUE CBOMCTBA YKCYCHON KUCIIOTHI.
Onumure yciaoBUsl IPOBEAECHUS U IPU3HAKY PEaKILIU, COCTaBbTe UX ypaBHeHus. Crenaiite
BBIBOJI.

6) DKCrepuMEHTAILHO PACIIO3HANWTE BbIIAaHHBIC BAM B IIPOHYMEPOBAHHBIX POOHPKax Oe3
STUKETOK BEIIECTBA: PACTUTENIBHOE U MAIIMHHOE Maciia. ONUIIUTE yCI0BUS IPOBEACHUS U
Npu3HaKu peakuuid. CrenaiTe BbIBO.

7) TpemnoxKuTe U SKCIEPUMEHTAIBHO MOTBEPIUTE CIIOCOOBI PACTIO3HABAHUS CTEIICHU
cnienoctu s1070K. [Ipenmnonoxure, Kak cCo3peBaeT sI0JI0KO: OT IIEHTPa K KParo I HA000pOT.
Jlokaxkute CBOE MPEIOoNI0KEHUE IKCIIEPUMEHTAIIBHO.

OKCIIepUMEHTAIbHO PAClo3HaiTe BBbIJIAHHBIE BaM B IPOHYMEPOBAaHHBIX IpoOHMpKax 0e3
ATUKETOK BEIIECTBA: PACTBOPHI caxapo3bl U TNMIOKO3bl. ONMUIIUTE YCIOBHUS MPOBEACHUS U
npu3Haky peakuuid. Crenanre BbIBOJ.

KonTpo/mpyomue KoMIneTeHInu

OK 01 Bri6upatp criocoObl pemieHus 3a1a4 npodeccnoHalbHON JesTeNbHOCTH TPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM.

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEJICTBA MOKCKA, aHAJIW3a U UHTEPIIPETAllMU HH(OpMaLIUN
U MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIS BBIIOJIHEHUS 33134 NPO(hecCHOHAIBHOM JesITeIbHOCTH.
OK 04 D¢ddexTnBHO B3anMOEHCTBOBATh U pabOTaTh B KOJIJIEKTUBE M KOMAHJIE.

OK 07 CopelicTBOBaTh COXPaHEHHIO OKpYXaroIled Cpeibl, pecypcocOepekeHHI0, MPUMEHSITh
3HaHHA 00 M3MEHEHMH KJIMMaTa, NPUHIUIB OEpexJIMBOro MPOU3BOJACTBA, 3(PPEKTUBHO
JIEIICTBOBATDH B YPE3BBIYANHBIX CUTYaLUX.

Kpurepun ouenku:
«5» 0auIoB BBICTABISIETCS OOYy4aroIIEMycCs, €CJIM BBIIOJIHEHbl BCE 3aJaHUs MPaKTHYECKOU
(;rabopaTopHOit) pabOTHI, CTYJEHT YETKO M 06e3 OIIMOOK OTBETHII HA BCE KOHTPOJIbHBIE BOIPOCHI
«4» 06amnioB BBICTaBISAETCS OOy4arolleMycs, €CIH BBIIOJIHEHBl BCE 3aJlaHUs MPAKTHUYECKON
(;rabopaTopHOit) paboThI ¢ 3aMEUaHUSMHE; CTYJICHT OTBETHII HA BCE KOHTPOJIbHBIE BOIPOCHI;



«3» 0auIoB BBICTABISIETCS OOYyYaromIEMyCs, €CJIM BBIMOJIHEHBl BCE 3aJaHHs TNPaKTHUECKOU
(;mabopaTopHOif) pabOThl € 3aMEYaHHUSMU; CTYIEHT OTBETHJI Ha BCE KOHTPOJBHBIE BOIPOCHI C
3aMEYaHUSIMU.

Ilepeyennb BonpocoB (3aaa4) AJisi MPOMEKYTOYHOM aTTeCTAUM.
[To nmanHO#N y4eOHOM NMCHMIUIMHE NPOMEXYTOYHAsl aTTeCTallds NpeaycMOTpeHa B Qopme
g depeHIMpoBaHHOTO 3a4éTa (2 cemectp).

Bonpocsr (1 cemectp)
1. OCHOBHBIE XUMHYECKHE MOHATHS (BaJICHTHOCTb, XHMHUYECKHE (OPMYIbI, 3aKOH
IOCTOSIHCTBA COCTaBa, OTHOCUTEIbHAs aTOMHas M MOJIEKYJISIPHAs Macca, MOJIb - KOJHYECTBO
BEILIECTBA, MOJISIPHAsi Macca, 3aKOH COXPAaHEHUsI MAaCChl BEIIECTBA TP XUMHYECKHX PEaKIIHsIX )

2. [lepmonnuecknii 3aKOH M IIEpUOAMYECKAs] CUCTEMa XUMHYECKuX »snemeHToB .M
MenneneeBa B cBeTe IPEICTaBICHUNA O CTPOCHUH aToMa

3. Xumuueckasi CBsi3b (KOBaJICHTHasi, MOHHAs, MeTajuiMueckasi, BogoponHas). CtpoeHue
BELICCTBA

4. 3aKOHOMEPHOCTH IIPOTEKAHUSI XUMUYECKUX peakLui

S. ONEKTPONIUTUYECKAS TUCCOLIMALIMS.

6. Mertannsl. [TonoxeHne MeTauioB B MEPUOAMUECKON cUCTEME XMMHMUYECKHUX 3JIEMEHTOB U

OCOOCHHOCTH  3JIEKTPOHHOTO CTpOeHHs uX aromoB. CpaBHUTENbHas XapaKTEpPHUCTUKA
(1)I/I3I/I‘~I€CKI/IX U XUMUYECKHUX CBOMCTB METAJJIOB

7. O6mue cBegeHuss o Hemertamiax. [lonokeHHe HEMETANIMYECKUX JIEMEHTOB B
nepuogudeckot cucreme. OCOOCHHOCTH dJIEKTPOHHOTO CTpOoeHUsi ux aroMoB. CTpoeHue
MPOCTHIX BEIIECTB, HMX CBOMCTBA. XapaKTepUCTHUKA CBOWCTB HEMETAJUIOB; THAPOKCHJIOB,
BOJIOPO/IHBIX coenHeHn. Kucmoponcoaepskariye KucioTH.

8. B3aumocBs3bp MEXy MPOCTHIMH BEIIECTBAMHU M UX COCAMHEHUAMHU. | eHeTHdecKas CBs3b
MCKAY OCHOBHBIMHU KJIaCCaMH HCOPTraHUYCCKUX COCHHHCHHﬁ.

9. Onpenenars  BaJ€HTHOCTb, COCTABIATH  XUMHYECKHE  (QOPMYIBI,  ONpEAENsTh
OTHOCHTEJIBHYIO aTOMHYIO M MOJIEKYJISIPHYIO MacChl, KOJMUECTBO BEIIECTBA, MOJISIPHYIO MAacCy.
10.  IIpumeHSTH 3aKOH TOCTOSHCTBA COCTaBa, 3aKOH COXPAHEHHUsS MAacCChl BEIECTBA MpPU
XUMHUYCCKUX PCAKIUAX.

11.  OmpenensTh THUNBl XUMHUYECKOW CBA3M (KOBQJIEGHTHAs, WOHHAs, MeTallIM4ecKas,
BOJIOPOJIHAS ).

12.  CocraBnsiTh ypaBHEHUS PEAKIIHI TEKTPOIUTUICCKON TUCCOIHAIIHH.

13. [To mnonokeHW0 MeTauioB B MNEPUOJUYECKOM CHUCTEME XUMHUYECKHUX JJIEMEHTOB

ONIPCACIIATH 0COOEHHOCTHU QJICKTPOHHOTO CTPOCHUA HX 4aTOMOB H CBOICTBA. CocTaBiirh
CPaBHHUTCIIBHBIC XapaKTCPUCTUKHU (1)PI31/I‘I€CKI/IX M XUMHUYECKHUX CBOMCTB METAJIJIOB.

14. CocraBiiarb CPAaBHHUTCJIBHBIC XAPAKTCPUCTUKHU MICJIOYHBIX W MEJIOYHO3CMCIIbHBIX
METAaJIJIOB.
15. Ilo monoXkeHHIO HEMETaJlJIOB B HepHOﬂHQCCKOﬁ CUCTCMC OIPCACIATh 3JJICKTPOHHOC

CTPOCHHUC UX aTOMOB U CBOICTBA.

KoHTpoaupyomue KoMneTeHuu:
OK 01 Bri6upatp criocoObl pemieHus 3aaa4 npodeccnoHanbHON AesITeNbHOCTH MPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM.
OK 02 HMcnonb30BaTh COBPEMEHHBIEC CPEACTBA TIOWCKA, aHAIM3a U HHTEPIPETAlUA HHPOPMAITUH
¥ MH()OPMAITMOHHBIE TEXHOJIOTUH JJIS BBIIOJIHEHHUS 33134 NPO(hecCHOHAIBHOM eI TeIbHOCTH.
OK 04 D¢ddexTnBHO B3anMOAEHCTBOBATh U pabOTaTh B KOJUICKTUBE U KOMaH/IE.



OK 07 CopeiicTBOBaTh COXPAaHEHHIO OKPYXKAIOIIEH Cpelbl, PECypCcOCOCPEKEHUI0, TPUMEHSTh
3HaHUS 00 M3MEHEHHM KIMMara, HPUHIMIBI OEpexIMBOrO IMPOU3BOACTBA, 3((eKTUBHO
JIeCTBOBATh B UPE3BBIUAIHBIX CUTYAIIHAX.

Kputepun onenkmn:
— «5» 0anoB BBICTABISAETCS OOYYArOIIEMYCS, €CJIM CTYIACHT OOHApYKHBAeT yYCBOEHUE BCETrO
00BéMa MporpaMMHOI0 MaTepHasa; BbIIEISIET IVIABHbIE MOJIO0XKEHUS B U3yYEHHOM Marepuaie u
HE 3aTpyJaHSIeTCS MpH OTBETaX Ha BUJOM3MEHEHHBIE BOMPOCHI; HE JIOMYCKAaeT OMIMOOK B
BOCIPOM3BEIEHUH U3yYEHHOIO0 MaTepuasa.
— «4» Gaia BhICTABJISIETCS 00yYalOUIEeMyCsl, €ClI CTYICHT 3HaeT BeCh M3YUYECHHBIN MaTepHall;
- oTBedaeT 0e3 0coOBIX 3aTpyAHEHUI Ha BOIPOCHI IPENOAaBATElNs; B YCTHBIX OTBETaxX HeE
JIOTYCKaeT CEpPhE3HBIX OIIMOOK, JIETKO YCTpaHSeT OTIElbHbIE HETOYHOCTH C IOMOIIbIO
JIOTIOJTHUTEIIBHBIX BOIIPOCOB IPEIOIaBATES.
— «3» Oanna BBICTAaBIAETCA 00Yy4aIOIIEMYCsl, €CITU CTYJIEHT OOHAPYKHBAET YCBOCHHE OCHOBHOTO
MaTepuaia, HO HCIBITHIBAET 3aTPyJHEHUE IPU €ro CaMOCTOSTEIBHOM BOCIPOU3BEACHUU U
TpeOyeT ITOMOJHUTENbHBIX U YTOUHSIOUIMX BOIIPOCOB MpEroAaBaTels, MPearnouyuTaeT 0TBeYaTh
Ha BOIIPOCHI, BOCIPOM3BOJSILEIO XapakTepa U HCIBITHIBAET 3aTPyJHEHUE INpPU OTBETax Ha
BUJIOM3MEHEHHBIE BOTIPOCHI.

Bonpocs! nis audgdgepeHunpoBaHHOro 3a4éra (2 cemecTp)
1. [losiBneHue U pa3BUTHE OPraHUYECKONM XUMHUHU KaK HayKu. [IpeameT opranndeckoi XuMHH.
MecTo u 3HaueHHE OPraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
2. OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHHS OPraHUIECKUX coennHeHnid A.M.
byrneposa.
3.YriepoaHslii  CKEJNET OpPraHuYecKOW MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT
XUMHUYECKOTO CTPOEHHS MOJIEKYJI. FI30Mepust 1 u30MepHl.
4. IlonsTue o pyHKIMOHATIBHOU Ipymnne. Pagukan.
5. IlpuHiunsl kaccuUKalUy OpraHMYeCKUX CoeMHEeHn. MexyHapoiHas HOMEHKIaTypa u
MPUHLIMITBI HOMEHKJIATYPbl OPraHUYECKUX COEAMHEHUN.
6. A3oTcoaepxaliue coeIMHeHNs, OMOJIOTHYECKN aKTHUBHbIE BEeLIeCTBa (YIJIeBOIbI, JKUPbI, OeTKU
U JIp.), BBICOKOMOJIEKYJISIPHBIE COETMHEHUS (MOHOMED, TOJTUMED, CTPYKTYPHOE 3BEHO).
7. IlpenenbHble yraeBOAOPOIb (aTKaHbl M HUKIOAIKAHBI).
8. 'opeHune MeTaHa Kak OJJMH U3 OCHOBHBIX MCTOYHHUKOB TEIUIA B IPOMBIIIJIEHHOCTH U OBITY.
9. CpolicTBa NPUPOIHBIX YIIIEBOJOPOIOB, HAXOKIEHHUE B IPUPOJE U IPUMEHEHUE AJIKAHOB.
10.HenpenenbHble (aIKeHbI, AIKUHBI U aJIKaIUEHbI) 1 ApOMATUYECKUE YIIIEBOJOPOIBI.
11. I'opeHne aneruineHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOIO INIAMEHU AJI CBAPKHU U PE3KHU
METAaJIJIOB.
12. Kucnopoaconepxaiue coeJUHEHUs (COUPTHI U (EeHOINbI, KapOOHOBBIE KHCIOTHI M 3(PHPHI,
aJbJIETU/Ibl U KETOHBI, )KUPBI, YTIEBOJIBI).
13. [IpakTHyeckoe MPUMEHEHUE STUIICHTIIUKOIIS, IIINIeprHa, (heHoa.
14. Tlpumenenue Gpopmanberuia, aeTaibAeruaa, yKCyCHON KUCIOTHI.
15. MbIa Kak coJid BBICHIMX KapOOHOBBIX KUCIOT. Moolie cBOiCTBa MbLIA.
16. buooprannyeckre COeTMHECHNSI.
17. TlpumeHeHne u OuoNOTHYECKas pOib YriaeBoJoB. OKHUCIIEHHE YTIEBOJOB — HCTOYHUK
SHEPrUH KUBBIX OPraHU3MOB.
18. OO6nactu mnpumeHeHuss aMuHOKHCIOT. IIpeBpamieHuss OETKOB MNUIIM B OpraHU3ME.
buonornueckne QyHKIMN OSIKOB.
19. buonoruueckue QpyHKIUHN KUPOB.
20. Poip opraHn4ecKoil XUMHUH B PEIIEHUH TTPOOJIeM MUIIEBOM 0€30MMacHOCTH
21.CKopOoCTh pEaklliu, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (PAKTOPOB: HPUPOJABI pearupyrommx
BEUICCTB, KOHUEHTPALUU PEarupylolluX BEILNECTB, TEMIIEPATypsl M ILIOMAAM PEAKLIUOHHON
MOBEPXHOCTH.



22. Tennobie 3 (PEKTh XUMHUECKUX PEAKIHA. DK30- U SHAOTCPMUUYECKUE, PEAKIIUH.

23. O6parumocTh peakiuil. XUMHUYECKOE PAaBHOBECHE M €ro CMEIIEHHE TO0J JEHCTBUEM
pa3iauuHbIX (AKTOpPOB (KOHLIGHTpALMsl PEareHTOB WM MPOAYKTOB peakIuH, IaBJICHUE,
TeMIiepaTypa) JJig CO3/IaHUSl ONTUMAJbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX IIPOLIECCOB.
[Tpuniun Jle [larensbe.

24. PactBOopeHHMe Kak (hM3MKO-XUMHUYECKUH mpouecc. PactBopel. CrnocoObl MPUTOTOBICHUS
pactBopoB. PacTBopumMocTs. MaccoBasi 1011 pacCTBOPEHHOT'O BEIIECTBA.

25. CMbICH TIOKa3aTels MpeesibHO TIOMYCTUMOW KOHIIEHTPAIUU U €r0 MCIOJIb30BaHUE B OLICHKE
9KOJIOTHYECKOl 0€30MacHOCTH.

26. IIpaBuia 3KOJIOTMYECKH LIE€IECO00PA3HOTO MOBEICHHS B OBITY U TPYIOBOW JESITEIHHOCTH B
LEeJISIX COXPAHEHHUS CBOEro 3J0POBbS M OKpPYXKAWOIIEW MPUPOAHON Cpeibl; OMAcCHOCTh
BO3JICUCTBUS HA )KMBBIE OPTaHU3MBbI ONPECIICHHBIX BEIIECTB.

27. HoBeline JOCTUKEHHUS XMMUYECKON HAYKHW U XUMUYECKOW TEXHOJIOTHUH.

28. Ponp Xxumu# B 00SCIICUCHUH KOJOTHYECKON, SHEPTeTUICCKOW M MHUIICBOW O€30MacHOCTH,
pPa3BUTUU MEIUIIMHBI.

KoHTpommpyemble KoMIeTeHIIUH

OK 01 Beibupats criocoOsI pemieHus 3aaad npodecCHOHAIBHON 1eATeIbHOCTH TPUMEHHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM.

OK 02 Hcrnonp30BaTh COBPEMEHHBIE CPEICTBA TTOMCKA, aHAIN3a U UHTEPIPETANU HH()OpMaIH
U MH()OPMAIIMOHHBIE TEXHOJIOTUH /IS BBIIOJIHEHHUS 33134 NPO(eCcCHOHAIBHOM JesITeIbHOCTH.
OK 04 D¢ dexTHBHO B3auUMOEHCTBOBATh U pabOTaTh B KOJUIEKTUBE M KOMaHJIE.

OK 07 CopeiicTBOBaTh COXpPaHEHHIO OKPY)KAIOIIEH CpENbl, pecypcocOepekeHNI0, MPUMEHSITh
3HaHUST 00 M3MEHEHHH KIUMara, NPUHIMIIE OepeXIMBOTO MPOU3BOJACTBA, 3(P(PEKTUBHO
JIeMCTBOBATh B UPE3BbIUANHBIX CUTYAIUSIX.

Kpurepun onenkn:

— «5» OannoB BBHICTABISAETCS O0YYarOIIEMYCs, €CJIM CTYJAEHT OOHApy)XKHBAeT yYCBOEHUE BCETrO
00BbEMa MPOrpaMMHOT0 MaTepHualla; BbIJEAET IJIaBHbIE MOJOKEHHSI B U3YYEHHOM MaTtepuaie u
HC 3aTpyAHACTCA IIPU OTBETAX Ha BHUAOW3MCHCHHLBIC BOIIPOCHI; HE JOITYCKACT OIIIHMOOK B
BOCIIPOU3BEICHUH U3Y4YEHHOI'0 MaTepuaia.

— «4» Gaina BbICTaBJISETCS 00YYarOIIEMYCsl, €ClIM CTYIEHT 3HaeT BECh M3YUYEHHBIN MaTepHall;

- oTBedaeT 0e3 0coOBbIX 3aTpyAHEHUIl Ha BOIPOCH IpPENojaaBaTels; B YCTHBIX OTBETaxX HeE
JIOITYCKAaeT CEphE3HBIX OMMOOK, JIETKO YCTPAaHSAET OTHENbHbIE HETOYHOCTH C TIOMOIIBIO
JIOTIOJTHUTEIIBHBIX BOIIPOCOB MPETO1aBaTeNs.

— «3» Oania BBICTABIIAETCA 00y4arOIIEMYCsl, €CIIU CTYJIEHT OOHApYKHBAEeT YCBOCHHE OCHOBHOIO
MaTepHuaia, HO MCIBITHIBAET 3aTPyJHEHHE IMPU €ro CaMOCTOSITEIbHOM BOCIHPOM3BEIECHUH U
Tpe6yeT JOIMOJTHUTECIIBHBIX U YTOUHAIOIIUX BOIIPOCOB IMPEIoAaaBaTeiid, NpEANOYUTACT OTBCYATh
Ha BOINPOCHI, BOCIPOU3BOMAIIETO XapaKTepa U HCHBITHIBACT 3aTPyAHEHUE IPU OTBETax Ha
BUJIOM3MCHCHHBIC BOITPOCHI.



