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1. IACIIOPT PABOYEM TIPOI'PAMMBI YYEBHOU JUCHUITJINHBI
«XHUMMUS»

1.1. O61acTh IPUMEHEHUs] TIPOTrPAMMBbI
PaGoyass mporpamMma y4eOHON MAMCIUIUIMHBI SIBISETCS YacThlO MPUMEPHOMU
OCHOBHOU MpodeccuoHaIbHON 00pa3oBaTelbHON MporpaMMbl B cooTBeTcTBUU ¢ PT'OC
no cnernuanbHoctu CI1O: 09.02.04 «MuHbOopManmoHHbIe CUCTEMBI (IT0 OTPACIISM)».
Pabouast mporpamma cocTaBisieTcst AJik O4HOU (POPMBI 00yUEHUS.

1.2. MecTo yueOHOM TUCHMILJIMHBI B CTPYKTYpP€e OCHOBHOM NpodeccnoHaILHOi 00pa-
30BaTeJIbHON MPOrpaMMbl: yucOHasI TUCIUTIIINHA « XUMHU) OTHOCHTCS K 001eo0pas3o-
BaTeJILHOMY LUKy OCHOBHOW TIporpamMmbl. basupyercs Ha Kypce cpeaHei oOrmieit oOpa-
30BaTEIbHOM IIKOJIBI U SBJISIETCS OCHOBOM JIsI M3y4YeHUs JUCHUILINHBI «be3onacHocTh
KUZHENIEATETbHOCTHY, « DKOJIOTHUS».

1.3. Heau u 3agaun y4eOHON TUCUMILIMHBI — TPeOOBAHUS K pe3yJbTaTaM 0CBOe-
HUSA JUCHUIIMHBI:

B pesynbraTe 0CBOCHUS TUCHUILUIMHBI 00YYarOITUHCS TOJDKEH
3HATDb:
- pOJIb XUMHUHU B €CTECTBO3HAHUU, €€ CBSI3b C IPYTUMH €CTECTBCHHBIMU HAyKAMU, 3HA4YE-
HUE B )KU3HU COBPEMEHHOTO 00IIEeCTBA;
-BOKHEHUIIINE XUMUYECKUE TTOHATUS: BEIIECTBO, XUMHUYECKUIN 3JIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHUTEJIbHBIE aTOMHAsA U MOJIEKYJISIpHAs MacChl, MOH, aJUIOTPOIHS, U30TOMbI, XUMHU-
4yecKasl CBSI3b, DJIEKTPOOTPULIATEILHOCTD, BAJIEHTHOCTh, CTEIIEHb OKUCJICHHUS, MOJIb, MO-
JspHAs Macca, MOJISIPHBIM 00BhEM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS, PACTBOPHI, JJIEKTPOJIUT U HEDIICKTPOIIHUT, HIICKTPOJIUTHYC-
CKas JUCCOIMAlIMs, OKHCJIMTESIbL M BOCCTAHOBHUTEIb, OKHCJICHHE MW BOCCTAaHOBJICHHE,
TeII0BOM A((PEeKT peakiuu, CKOPOCTh XUMHUYECKOW PpEeaKIuy, KaTaliu3, XUMHYECKOe
paBHOBECHE, YTIEPOAHBIN CKeNeT, QYHKIIMOHANIbHAS FPYyIINa, U30MEpHsl, TOMOJIOTHS;
-OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHS MACChl BEILIECTB, MOCTOSHCTBA COCTaBa BE-
uiects, [lepuonnueckuii 3axon .M. Menneneesa;
OCHOBHBIE TE€OPUU XHMHHU, XUMHUUECKOW CBSI3U, DJICKTPOIUTUUECKOW AUCCOLUALUU,
CTPOCHUS OPraHUYECKUX U HEOPTAaHUYECKUX COCIMHCHUN;
--BOXXHENIINE META/UIbl U CIUIABBI; CEpHAas, COJISIHAS,, a30THAsI M YKCYCHAasl KHUCIIOTHI;
0JIaropoJiHbIe Ta3bl, BOJOPOJ, KUCIOPOJI, TajlOreHbl, MIEJIOYHbIE METaJlIbl, OCHOBHBIE,
KHUCJIOTHBIE U aM(OTEPHBIC OKCUJIbI U TUIPOKCHUIBI, IEJT0UH, YTIEBOIOPOIbI, CIIUPTHI U
(dbeHOIbI, anbETUuIbl U KETOHBI, KAPOOHOBBIE KUCIIOTHI U KUPbI, YTIIEBOJIbI, a30TCOAEP-
JKalllUe COCIUHEHUS], UCKYCCTBEHHbIE U CUMHTETUYECKUE BOJIOKHA, Kay4yKH, IIACTMAC-
CHI.
yMeTh:
-Ha3bIBATh: U3YUECHHBIE BEIIECTBA MO TPUBUAIILHON WJIA MEXyHAPOIHON HOMEHKIIATY-
pe;
-OMPEACIIATh: BAJICHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKUX AJIEMEHTOB, TUIl XUMU-
YECKOM CBSI3U B COCIMHEHUSIX, 3aps]l HOHA, XapaKTep CPe/ibl B BOJHBIX PACTBOPAX HEOP-



FaHUYECKUX U OPraHUYECKUX COCIMHEHUHN, OKUCTUTEIb U BOCCTAHOBUTENb, TPUHA/I-
JICKHOCTH BEILIECTB K PA3HBIM KJIaCCaM HEOPraHUYECKUX U OPTraHUYECKUX COCTUHEHMUII;
-XapaKTEPU30BATh: AIEMEHTHI MaJbIX MIEPUOJOB IO UX MOJ0XKEHUIO B [leprnoanueckoit
cucreme [[.M. MengeneeBa; o0Iye XUMHUYSCKUE CBOMCTBA METAJNIOB, HEMETAILJIOB, OC-
HOBHBIX KJIACCOB HEOPTaHUYECKUX U OPraHUYECKUX COCIMHEHUI; CTPOCHUE U XUMUYe-
CKHE CBOMCTBA U3YYEHHBIX HEOPTraHUYECKUX U OPTraHUYECKUX COCTUHEHMUII;
-00BSICHATD: 3aBUCUMOCThH CBOMCTB BEIIECTB OT UX COCTABA M CTPOCHUS, IPUPOTY XH-
MUYECKOU CBS3U (MOHHOM KOBAJICHTHOM, METAIUTMYECKON U BOJAOPOAHOM ), 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOUN peaKkMy U MOJ0KEHUE XUMUYECKOTO paBHOBECHSI OT Pa3Jiny-
HBIX ()aKTOPOB;

-BBINOJIHATh XUMUYECKUI IKCIIEPUMEHT: TI0 PACIIO3HABAHUIO BAXKHEHIIIUX HEOpTraHUYe-
CKHX U OPTaHUYECKUX COEIUHEHUI;

-peuiaTh: pacueTHbIE 3a7a41 110 XUMUYECKUM (HOpMyJiaM U YpPaBHEHUSIM;

BJIA/ICTh:

-HaBbIKAMU 3KOJOTMYECKU TPAMOTHOTO TIOBEJEHHUS B OKPYIKAIOIIEH Cpee;

-HAaBbIKaMW OLICHKH BJIUAHHA XUMHUYCCKOI'O 3aIrpsA3HCHHA Oprxcanmeﬁ Cpcabl Ha opra-
HHM3M YCJIOBCKA N APYIUC JKUBBIC OPIraHU3MBbI,

-HaBbIKaMU 0€30MacHOr0 OOpaIieHus ¢ TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMU U J1a00-
paTOpHBIM 000PY/I0BAHHUEM;

- HaBBIKAMU CaMOCTOATEILHOTO MTOMCKA XUMUYECKON HH(POPMAIIUH C UCTIOH30BAHUEM
Pa3JIMYHBIX UCTOYHUKOB (CIPABOYHBIX, HAYUYHBIX U HAYUYHO-IIOMYJISIPHBIX U3IaHUMH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA); UCTIOIB30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUH JIsl 00pabOTKH U Mepeaadun XUMUIECKON HHGOPMAITIH U €€ TTPEeCTaBIIe-
HUS B Pa3TUIHBIX (OpMaXx;

1.4. PexoMeHnayemMoe KOJMYECTBO YaCOB HA OCBOEHHE NMPOrpamMMbl yueOHOIl auc-
HUIINHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatomerocst 122 yaca, B TOM 4uCII€:
00s3aTeIbHON ayAUTOPHON yueOHOM Harpy3ku oOy4aromnierocst 81 yvac;
CaMOCTOATENbHOM padoThl 0Oyyaromerocs 41 yac.

2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOM TUCHMIIMHBI U BUAbI Y4e0OHOH padoThI

Buna yueOHoi padoThI O06bem yacoB
MakcuMasibHasi yueOHasi HAarpy3Ka (Bcero) 122
Oo0s3aTeIbHAsA ayAUTOPHAA YueOHAsl HATPY3Ka (BCero) 81
B TOM YHCJIE:

TEOPETUYECKOE 00YUCHHE 40
nabopaTopHbIE pabOTHI 8
IIPAKTUYECKHUE 3aHATHS 33
KOHTPOJIbHBIE pabOThI -
KypcoBas paboTa (IIpOeKT) -




CamocTosiTesibHasi paboTa o0y4ualomerocsi (BCero)

41

BHeayauropHas camocTosiTesbHas paboTa

41

Wrorosas arrecranus B popme nuddepennmrpoBanHoro 3adera (2-i cemectp)

2.2. TemaTu4ecKuil MJ1aH Y4eOHOM JUCHMIIUHBI

KonndecTBO ayIuTOpHBIX Ya-
5 COB IpH OYHOM (hopme 00yde- %
& HHUS <
HawnMeHoBaHue pa3ieoB u TEM < &
>'\ § o) 5 >§ S = >l§ 5
SEl 5 | &5/ Sgl 25| £
S84 2 |SFSE 55138
Pazgen 1 | 1. O0mas u Heopranm4ieckas 75 49 23 4 22 27
XHMHUA
Temal.l. | OCHOBHBIC MOHSATHS U 3aKOHBI XH- 6 4 2 2 3
MHH
Temal.2. | Ilepuoanueckuii 3axoH u Ilepuo- 10 6 4 2 3
TYecKas CHCTEMa XUMHYECKHUX
anemeHToB .. MenneneeBa u
CTPOEHHUE aToMa
Temal.3. | CtpoeHue BeiecTBa 12 8 4
Temal.4. | Boga. PactBopsl. DnekTposnutude- 12 8 4
CKasl TUCCOIUAITUS
Temal.5. | Knaccudukamnus HeopraHU4eCKHX 12 8 4 4 4
COCTMHEHUN U UX CBOUCTBA
Temal.6. | XumMudeckue peaxkiuu 10 7 2 2 3 4
Temal.7. | MeTalibl 1 HEMETAJLIBI 13 8 3 2 3 5
Pa3znen2. | 2. Opranuveckasi XuMus 47 32 17 4 11 15
Tema2.1. | OCHOBHBIE TOHSTHUSI OPTAHUYECKOM 8 5 3 2 3
XUMHH U TEOPUSI CTPOCHHUS Opra-
HHUYECKHUX COCOUHEHUN
Tema2.2. | YrieBogopo/ipl ¥ UX NPUPOAHbIE 14 9 4 2 3 5
HMCTOYHHUKHU
Tema2.3. | Kucnopoaconepxaiunue opranuye- 13 9 4 2 3 4
CKHE€ COCTMHEHUS
Tema2.4. | A3orconepkalue OpraHn4ecKue 12 9 6 3 3
coequHenus. [lonumepsl
BCEI'O 122 81 40 8 33 41
2.3. Conepskanue yueOHOM QU CHHUILIMHBI
HaunmenoBa- | Conpep:xanmne y4eO0HOro MaTrepuajia, NPAKTHYEeCKUX 3aHATHIA, O0b-
HHe pa3/e/ioB | CAMOCTOSTEIbHOH PadoThl 00yYAOIMXCS eM
" TeM 4acoB
Pa3znen 1 Tema 1.1. OcHOBHBIE NOHATHS M 3aKOHbI XUMHH 2




Oo0mas n
HEOpraHu-
yeckas
XUMHUSA

OcHoBHbIe NMOHATHA XUMHH. BemectBo. Atom. More-
KyJa. XAMUYECKHN 3yieMeHT. Asutorponus. IIpocTteie u
CJIO)KHBIE BemiecTBa. KaueCcTBEHHBIM M KOJMYECTBEHHBIM
COCTaB BEIIECTB. XUMHUYECKHE 3HAKU U Popmysibl. OTHO-
CUTEJIbHBIE aTOMHasg W MOJIEKyJsapHas macchl. Komuue-
CTBO BeliecTBa. MoJsipHas macca.

OcHoBHbBIE 3aKOHBbI XUMHH. CTexuoMeTpusi. 3aKOH CO-
XpaHEHMsSI MacChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTaBa
BEILIECTB MOJIEKYJISIPHON CTPYKTYpbl. 3aKOH ABOTaJpo U
CIIECTBUS UX HETO.

IIpakTuyeckue 3aHATHSA

HaxoxneHne OTHOCUTENBHOM MOJEKYJISIPHOM MAaccChl,
ONPENEIICHNE MACCOBOM JOJIM XMMHYECKHUX DJIIEMEHTOB B
CJIO’KHOM BEIIECTBE.

CamocrosiTesibHast paboTa
N3ydyeHrne KOHCIEKTOB M JIUTEPATypHBIX HCTOYHHUKOB,
BbIYUYHUTh OCHOBHBIE€ 3aKOHBI XUMHUHU

Tema 1.2. Ilepuogudecknii 3axoH u Ilepuoanueckas
cucremMa xumMu4ieckux 3jemMeHToB /[.U. MenaeseeBa u
CTPOEeHHE aTOMa.

IHepuoanuyecknii 3akoH. Otkpeitue [I.11. MenneneeBpim
[Tepunonnueckoro 3akona. Ileprognyeckuii 3akoH B (op-
mynupoBke J[.W. MenneneeBa. [lepuoguueckas tabnuia
XUMUYECKAX DJIEMEHTOB — TrpadudecKkoe OToOpakeHHE
NEePUOJNYECKOro 3akoHa. CTpyKTypa NepUOANYECKOM
TaOIUIBL: TEPUObl (Majible W OOJIbIINE), TPYIIIbI (TJIaB-
Hasi ¥ T0OOYHas).

Crpoenue aroma u nepuoandeckui 3akon .. Men-
aejgeeBa. AToM — cliokHas yactuna. Aapo (MpoOTOHBI U
HEHUTPOHBI) U 3JEKTpoHHas obOosouka. M3oromsl. Ctpoe-
HUE DJIEKTPOHHBIX O0OJIOYEK aTOMOB 3JIEMEHTOB MAaJIbIX
nepruooB. OCOOCHHOCTH CTPOSHUS DJICKTPOHHBIX 000JI0-
YEeK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOAOB (TIEPEXOTHBIX
anemenToB). Ilonstue 00 opbOuransax. s-, p- u d-
Op6utanu. CoBpeMenHasi GOpMyINPOBKA MEPUOTUIECKO-
ro 3aKOHa. 3HAYEHUE NEPUOJUYECKOIrO 3aKOHA U MEepPUO-
JIMYECKOM CHUCTEMbl XMMHUYECKUX dJieMeHTOB J[.M. Men-
JieJieeBa I pa3BUTHUSL HAYKU W MOHUMaHUs XUMHUYECKOU
KapTUHBI MUPA

IpakTnyeckue 3aHATHS

[TocTpoenue 3MeKTpOHHBIX KOH(GUTYpalluiA aTOMOB XHUMHU-
YECKHUX AJIeMEHTOB. MoaennpoBanue nocrpoenus [lepuo-
JTUYECKOW TaOJIUIIBI XMMHUYECKUX JIEMEHTOB. XapaKTepH-
CTHKa 3JIEMEHTOB M0 Iepuoanueckon cucreme .M. Men-
JieJieeBa




CamocrosiTeibHas padoTa

W3yyeHue KOHCIEKTOB M JMUTEPATyPHBIX HCTOYHUKOB.
OmnpeneneHue 3J€MEHTOB MO 3JIEKTPOHHBIM KOH(UTypa-
uusM. CocTaBlieHHE XapaKTEPUCTUKU 3JEMEHTOB IO IJjia-

HY.

Tema 1.3. CTpoeHue BemecTrsa

HNonnas xuMuveckasi cBsi3b. MIOHHBIE KpUCTAIIIMUECKUE
pemietkr. CBOWCTBA BEIIECTB C MOHHBIM TUIIOM KpHUCTAJI-
nnueckor pewietku. KoBajleHTHasi XUMH4YeCKasi CBA3b.
Mexanu3m 00pa3oBaHusl KOBAJICHTHOW CBSI3U (OOMEHHBIM
U JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTPULIATEIHHOCTD.
MonsipHble W AaTOMHBIE KPUCTAUIMYECKUE PELICTKH.
CBolicTBa BENIECTB C MOJISIPHBIMU M aTOMHBIMUA KPHUCTAJI-
JMYECKUMU PEUIETKHU.

Mertaummyeckasi cBsi3b. MeTalNIMUECKUE KPUCTAIINYE-
CKHE PELIETKHU.

Boxopoanasi cBA3b. ArperaTHbl€ COCTOSIHUSI BEIIECTB U
BOJIOPOJIHAA CBSI3b

Yucrtbie BemecTtBa U cMecH. [ToHATHE O CMECH BEIIECTB.
['omorennble U rereporeHHsle cmecu. CoctaB cMeceil:
o0ObeMHas ¥ MaccoBasi JI0JIM KOMIIOHEHTOB CMECH, MaccCo-
Basi JOJIsI IPUMECEM.

JMucnepcubie cucrtembl. JlucnepcHas dasza u nucrepcu-
onHas cpema. Knaccudwukarus nucnepcHbsix cuctem. Ilo-
HATHE O KOJUIOUJHBIX CUCTEMAX

IIpakTu4yeckune 3aHATHS
Haxoxxnenue cocraBa cMmeceil: 00ObeMHAas U MaccoBas J10-
JI1 KOMIIOHEHTOB CMECH, MacCOBasi JOJIsI TPUMECEHN.

CamocrosiTeibHas padoTa

N3yueHre KOHCHEKTOB M JUTEPaTypHBIX HCTOYHHUKOB.
IIpuBecTn npuUMeEpHl U CBOMCTBA BEIIECTB C MOHHOM, Me-
TAJUINYECKOW, MOJIEKYJISIPHOW M aTOMHOW KpHUCTaUIMYe-
CKMMH PEUIETKAMMU.

Tema 1.4. Boga. PacTBOpbI. DJIeKTPOJNTHYECKAS TUC-
couranus

PactBopbl. Bona xak pacrsopurens. PactBopuMocTs Be-
niecTB. HaceplllieHHbIE, HEHACBIIIEHHBIE, EPECHIICHHBIE
pacTBOpbl. 3aBUCUMOCTb PAacCTBOPUMOCTH Ta30B, KUIKO-
CTel U TBEPABIX BEIIECTB OT Pa3IMUYHbIX (pakTOopoB. Mac-
COBasi J10JIs1 PAacTBOPEHHOrO BewiecrBa. MoisipHas KOH-
LIEHTpaLus.

DJIEKTPOJIUTHYECKASL JAUCCONUANUA. OJIEKTPOJIUTHI U
HEJJICKTPOJIUTHL. MexXaHu3Mbl SJIEKTPOJIUTUYECKON JHC-
COLMALIMYU IS BEIIECTB C Pa3jIMYHBIMHU TUIIAMUA XUMHYE-
CKOM CBs3U. ['MIpaTupOBaHHBIE W HErMIPATUPOBAHHBIC




noHbl. (CTeneHb BJIECKTPOJUTUYECKOM  JAUCCOLMALNH.
CuiibHbI€ U clla0ble AIeKTPOIuThl. OCHOBHBIC TTOJIOKEHUS
TEOPUH DIICKTPOJUTUUECKON Auccouuranuu. Kuciorsl, oc-
HOBAHUS U COJIM KAaK 3JICKTPOJIUTHI

IpakTnyeckue 3aHATHS

Haxoxeaue maccoBOM J0JIM PACTBOPEHHOI'O BEILECTBA,
MOJISIPHOW KOHLIEHTPALWH, CTEIECHHU SJIEKTPOIUTUYECKOU
JIMCCOLUALINU. 3aMUCh CXEM AUCCOIUALINY JIEKTPOJIUTOB.

CamocrosiTesibHasi paboTa

N3ydeHre KOHCHEKTOB M JUTEPATypHBIX HCTOYHUKOB.
BrinucaTe OCHOBHBIE TMOJOXKEHUS TEOPUH DIECKTPOJIUTHU-
yecKoM auccouuanuu. PemeHue 3amad Ha HaXO0XKICHUE
MaCCOBOM JIOJIM ¥ MOJISIPHOM KOHIIEHTPAIlUl PaCTBOPOB

Tema 1.5. Knaccudgukanusi HeOPraHu4ecKux coeauHe-
HHUH U X CBOICTBA

Kuciaorbl u nx cBoiicTBa. KucinoTel Kak 3JIEKTPOJIUTHL,
uX Kiaccu(UKalus Mo pa3iMuyHbIM MpU3HAKaM. XUMUYe-
CKHE CBOMCTBA KHUCJIOT B CBETE TEOPUHU BJIEKTPOIUTUYE-
ckoit mucconuanuu. OcoOEHHOCTH B3aUMOJICHCTBUS KOH-
LEHTPUPOBAHHOM CEPHOM U a30THOM KHUCJIOT C METaJIJIaMHU.
OCHOBHBIE CIIOCOOBI OJTYUEHHS KUCIOTBHI.

OcHoBanus U ux cBoiicTBa. OCHOBAaHUS KaK 3JIEKTPOJIU-
ThI, UX KJIACCU(UKAIUSA TIO0 PA3IMIHBIM MPU3HAKAM. XWU-
MHYECKHE CBOKWCTBA OCHOBAHHUU B CBETE TEOPUU BJIEKTPO-
JUTUYECKON aucconuanuu. Pa3noxkeHue HepacTBOPUMBIX
B BojJic OCHOBaHUN. OCHOBHBIE CIOCOOBI MOJYYEHUSI OC-
HOBaHUM.

Comm m mnx cpoiictBa. Conu kak saekTposuThl. Conu
CpPEIHME, KUCIIbIE U OCHOBHBIE. XMMHUYECKH CBOWCTBA CO-
Jel B CBETE TEOPUU DIIEKTPOJIUTHUYECKOM IHCCOLIMALUU.
CrniocoObl mosrydenust coseil. ['uaponuns coner.

Oxcuabl 1 ux cBoiictBa. Cosieo0pa3yroire 1 Hecoieo0-
pasytomue okcuasl. OCHOBHBIC, aM(OTEPHBIC U KHUCIIOT-
HbIE OKCHJIbl. 3aBUCUMOCTh XapaKTepa OKCUJa OT CTETICHU
OKHCIICHUSI OOpa3ylolIero €ero metamia. XUMHUYECKUE
cBoMcTBa OKCUJOB. [lonyueHne OKCUIoB.

IIpakTu4yeckue 3aHATHS

CocraBieHne XUMUYECKUX PEAKIIMN B3aUMOJECHCTBUS Me-
TaJUIOB C KHUCJIOTaMH; B3AaUMOACHCTBUS KUCIOT C OKCHJIA-
MU METAJJIOB; B3aUMOJEUCTBUS KUCJIOT C OCHOBAHUSMU;
B3aUMOJICHCTBUS KUCIIOT C COJISIMHU; B3aUMOJICHUCTBUS 1lie-
JIOYEH C COJISIMM; B3aUMOJICHUCTBHUS COJIEH C METaJUlaMu;
B3aMMOJECUCTBUA COJIEN Apyr ¢ Apyrom. PasnmoxeHue He-
pPacTBOPUMBIX OCHOBaHMU. ['Maponu3 cosner pasauyHOro
THIA.




CamocrosiTeibHas padoTa

N3yueHue KOHCIIEKTOB U JTUTEPATYPHBIX UCTOUYHUKOB. Co-
CTaBJICHHE cXeMbl «I eHeTn4yecKass B3aMMOCBSI3b OCHOB-
HBIX KJIACCOB HEOPTaHUYECKUX COequHEeHU» (odopmiie-
HUE B BUJIC CXEMBbI)

Tema 1.6. XuMu4yeckune peakumu

Knaccnpurkanusa xumuuyeckux peakuuil. Peakunu co-
CAMHECHUS, Pa3IoKeHus, 3amenieHus, oomena. Karanuru-
YECKUE peakUnH. ['OMOreHHbIE U TETEPOTCHHBIE PEAKIIUH.
DK30TepMUUYECKUE U SHIOTEPMUUYECKHE peakiuu. Terio-
BOl 3¢ (deKT XUMHUECKUX peakuuid. TepMOXUMHUYECKHEe
ypaBHEHHs. OKHCJIMTEIbHO-BOCCTAHOBHUTEILHbIE pe-
aknum. Crenedb okucieHus. OKUCIUTENb U BOCCTAHOB-
neHue. BoccraHoBuTenb U OKuciieHUE. MeTos 3IeKTpos-
HOro OajaHca JUisl COCTaBJIEHUS YPAaBHEHUN OKHCIIUTEIb-
HO-BOCCTAHOBUTENBHBIX PEAKIUN. DIIEKTPOJIN3

Ckopocts xumnuyecknx peakumid. [Ionstue o ckopoctu
XUMUYECKUX peaKUuid. 3aBUCUMOCTh CKOPOCTH XUMHYE-
CKUX pEaKIMil OT pa3InyHbIX (PAaKTOPOB: MPUPOJIBI pearu-
PYIOLIMX BEIIECTB, UX KOHLIEHTPALIMHU, TEMIIEPATYPHI, 110-
BEPXHOCTH COIPUKOCHOBEHUS W MCIIOJb30BAHUS KaTallU-
3aTOpOB.

O0paTuMocTh XUMHYeCKHX peakuuii. OOparumbie u
HEOOpaTUMbIE peaknu. XUMUYECKOEe PaBHOBECHE U CIIO-
cOOBI €ro CMEIICHUS

IIpakTueckue 3aHATHUSA

CocraBnenue ypaBHEHUI OKHCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH METOJOM JJIEKTPOHHO Oa-
JaHca. DIeKTponu3 pactBopa. PacuerHble 3aaun Ha H3-
MEHEHHE CKOPOCTM XHMHUYECKOW pEaKIUHU; CMEIICHHE
paBHOBECHs B 0OpaTUMOM IPOIIECCe.

JlaGopaTopHas padora
3aBUCHUMOCTb CKOPOCTh XMMUUYECKOUN peaKIUH OT KOHIIEH-
Tpaluu

CamocrosiTeibHas padoTa
N3ydeHne KOHCIIEKTOB U JIUTEPATyPHBIX HCTOYHUKOB,
(bakTOphl, BIUSAIONINE HA CKOPOCTh PeaKIui

Tema 1.7. MeTaiibl 1 HeMeTAJIbI

Metaniabl. OCOOEHHOCTH CTPOEHUS aTOMOB M KpHUCTal-
noB. dusznyeckue cpoicTBa MetamioB. Kiaccudukaims
METAJJIOB MO Pa3JIMYHBIM NpHU3HAKaM. XMMHUYECKUE CBOM-
CTBa METAJUIOB. DJIEKTPOXMMHYECKUU Psii HaANPSKEHUI
MeTtamuioB. Metamorepmust. O0mIe crnocoObl MOTydYeHUS
MetauioB. llonarue o merammypruu. Ilupomeramnyprus,
TUAPOMETAILTYPrusl U diekTpomeTamuryprusi. CrijiaBbl yep-
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HBIC U [[BETHBIE.

HemeTamabl. OcobenHocTu ctpoeHust atomoB. Hemerai-
Jbl — MPOCTHIE BEIIECTBA. 3aBUCHUMOCTh CBOMCTB rajore-
HOB OT uX nonoxxkeHus B [lepuoanueckoit cucreme. Okuc-
JINTEJIbHBIE M BOCCTAHOBUTEIbLHBIC CBOMCTBA HEMETAJIJIOB
B 3aBUCUMOCTHU OT UX MOJIOKECHUS B PAAY DJICKTPOOTPHUILIA-
TEILHOCTH.

IIpakTHyeckue 3aHATHS
Pemenue 3a1a4y u COCTaBJIICHUE YPAaBHEHHM C YYETOM XHU-
MHYECKHX CBOMCTB METAJUIOB U HEMETAJIIOB

JlabopaTopHasi padora
XHUMHUYECKHE CBOMCTBA METAJIJIOB

CamocrosiTesibHast paboTa
N3ydyeHrne KOHCEKTOB U JTUTEPATYPHBIX HCTOUHUKOB.

Paznen 2.
Opranunye-
cKasi XUMHS

Tema 2.1. OcHOBHBbIC IOHATHS OPTraHMYECKONH XUMHMH U
TEOPHUsi CTPOCHUS OPraHNYEeCKHUX COeIMHEHHU I
IIpeamer opranuueckoit xummu. [Ipuponneie, uckyc-
CTBEHHBIE M CHUHTETHYECKHME OPraHUYECKHE BEILECTBA.
CpaBHEHHE OPraHMYECKUX BEIIECTB C HEOPraHWYECKUMH.
BaneHTtHOCTh. XMMHUYECKOE CTPOCHHE KaK MHOPSIOK CO-
€IUHEHNs ATOMOB B MOJIEKYJIBI 110 BAJICHTHOCTH

Teopusi cTpoeHusi OpraHuvyecKux coeauHeHuu A.M.
BytaepoBa. OCHOBHbIE MTOJIOKEHUS TEOPUH XUMHYECKOTO
cTpoenus. M3omepus u uzomepnl. Xumuyeckue GopmyJibl
Y MOJIEJIM MOJIEKYJI B OPraHUYECKOU XUMUHU
Knaccudpukanus opranmveckux BemecTB. Kiaccudu-
Kalys BEUIECTB 0 CTPOCHHUIO YTJIEPOJHOIO CKEeJleTa U
HAJIMYUIO (PYHKIIMOHAIBHBIX TPYIII. ['OMOJIOTH U TOMOJIO-
rus. Hauana nomenknarypsl [UPAC

Knaccupurkanus peakuuid B OPraHM4ecKOd XUMMHH.
Peakiun npucoenuHenus (FUAPUPOBAHUS, TaJIOIE€HUPO-
BaHUS, TUAPOTaJOreHUpPOBAHUs, TruapaTauuu). Peakuuun
OTLIEIUVIEHUS (JEruaApUpOBaHUs, AETUIPOrajloreHupoBa-
HUs, aeruaparanun). Peakuuu 3amemenus. Peakunu uzo-
MepHu3aluuu

IIpakTHyeckue 3aHATUSA
CocraBneHue ypaBHEHUN PEaklLMil B OPraHUYECKOW XU-
MHH

CamocrositeabHass padora. [IpopaboTka KOHCIEKTOB U
JUTEPATYPHBIX UCTOUHUKOB. [IpopaboTaTh OCHOBHBIE IO-
JIO)KEHUSI TEOPUM XUMUUYECKOTOo cTpoeHusi. CpaBHUTH TH-
IIbl YPAaBHEHUMN PEAKIMM B HEOPTaHWYECKOM M OpraHuye-
CKOM XHMUH

Tema 2.2. VYrieBoaopoabl M HX NPUPOJAHBIE HCTOY-

11



HHUKH

Aakanbl. ['oMoOnorndeckuid psna, U30Mepusi 1 HOMEHKJIA-
Typa ajJKaHOB. XMMHUYECKHE CBOWCTBA ajJKaHOB (METaHa,
JTaHa): TOpPEeHHe, 3aMEUICHUE, Pa3JIokKEHUe, AETuIpUpo-
BaHue. [[pumeHeHune ankaHoB

AJIKeHbl. OTWIEH, €ro MoJlydeHue (IJeruJpupoBaHUEM
3TaHa, JAeNoJMMepu3anuell noaudTuieHa). ['omonornye-
CKUH psAJl, U30MEPUS, HOMEHKJIATypa AJIKEHOB. XHMUYE-
CKHME CBOMCTBA 3TWICHA: TOPEHUE, KAYECTBEHHBIE PEAKIINU
(oGecrBeunBaHre OPOMHOI BOJBI W pacTBOpa MepMaHTa-
HaTa KaJlvs), ruaparanus, noaumepusanus. [Ipumenenue
ATUJIEHA HA OCHOBE CBOMCTB. JlueHbl n kKayuyku. [lonsTue
0 MEHAaX KaK YyIJIEBOAOPOAAX C IABYMS JBOMHBIMHU CBS3S-
Mu. ConpsKEHHbIE TUEHbl. XMMHUYECKHE CBOMCTBa OyTa-
nueHa-1,3 u uzonpeHa: odeclBeYMBaHe OPOMHOM BOJIbI U
IoJIMMEpHU3alus B Kaydyku. HaTypanbHbI U CUHTETHYE-
cKkue Kayuyku. Pesuna.

AJIKHHBI. AneTnieH. XUMUYECKHE CBOMCTBA alETUIICHA:
ropesue, odecrBeurBaHe OpPOMHOW BOJBI, IPUCOEIUHE-
HUE XJOpOBOAOpOoJa U ruaparauus. [IpuMeHenue aneru-
JIEHa Ha OCHOBE CBOMCTB. MeXKIaccoBas U30MEPUS C all-
KaIMCHAMU.

Apenbl. benszon. Xumudeckue cBoicTBa OeH3oja: rope-
HUE, PEaKUUU 3aMEIleHHs (raJoreHUpOBAaHHE, HUTPOBA-
Hue). [I[pumenenne OeH30J1a HA OCHOBE CBOWCTB.
IIpupoaHbie MCTOYHMKM YrJjeBoA0poaoB. [IpuponHbrii
ra3: cocTaB, MPUMEHEHHE B KadecTBe ToriuBa. HedTp.
CoctaB u mnepepabotka HedTu. Ileperonka HedTH.
HedrenpoayKTsi.

IpakTnyeckue 3aHATHS
CocraBieHue n30MepoB opranndeckux Beniects. Cocras-
JICHUEC YPABHEHUN PEAKIIMN B OPTaHUYECKOU XUMUU

JlaGopaTopHas padora
OOHapyxeHue HeNpeJesIbHbIX COEIUHEHUNH B KHUAKHX
He(TEenpoIyKTax.

CamocrositenbHass padora. [IpopaboTka KOHCIIEKTOB H
JUTEPATYPHBIX HCTOYHUKOB. BblyuuTh ¢opmysisl u
Ha3BaHMs NPEAENbHBIX yrieBogoponoB. (CocraBieHue
M30MEPOB U FT'OMOJIOTOB JIJIs OPraHMYECKUX BellecTB (yKa-
3bIBAIOTCSI MPETIOJIABATEIIEM).

Tema 2.3. Kucjopoacoaepskamue OpraHuvyeckue co-
eIUHEeHusl

Cnuprel. [lonyuenue sTaHona OpOKEHUEM TIIOKO3bI H
rufparauved JTwieHa. [uapokcwibHas Tpynmna Kak
dbynkuuonanpHas. [loHsTHE O MpeaenbHBIX OJJHOATOMHBIX
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CIIUpTaX. XMWMHUYECKHME CBOMCTBA 3TAHOJA: B3aUMOJECH-
CTBUE C HaTpueM, o0pa3oBaHUE MPOCTHIX M CIOXKHBIX
7(upoB, OKUCIIeHUE B anbaerui. [Ipumenenue sTanona Ha
OCHOBE CBOWCTB. AJIKOrOJIM3M, €ro IOCIEICTBUS U Ipe-
aynpexaeHue. [IuuepuH Kak MpelcTaBUTENb MHOTIO-
aTOMHBIX cnupToB. KauecTBeHHass peakuus Ha MHOIO-
aTomMHble crupThl. [Ipumenenune rnunepuna. Penon. Ou-
3MYeCKHe M XUMHUYECKHE CBOICTBa ¢eHosna. Bzaumuoe
BIIMSIHAE aTOMOB B MOJIEKyJie (peHOJIa: B3aUMOJICHCTBUE C
TUJIPOKCHJIOM HATPUSA U a30THOU KUCJIOTOMU

Aapaeruabl. Ilonstue 00 anmpaermmax. AJbIeryaHast
rpynmna kak ¢yHKOHoOHaiIbHass. DopMalbIerus U €ro
CBOWCTBA: OKHCJIIEHUE B COOTBETCTBYIOLIYIO KHCIOTY,
BOCCTAHOBJIEHUE B COOTBETCTBYIOIMMN cnupT. [lomydyenue
aJbJECTUJIOB OKHUCIEHUEM COOTBETCTBYIOIIMX CIUPTOB.
[Ipumenenue hopmanbaeruja Ha OCHOBE €ro CBOICTB
KapoOonoBbie kuciorhl. [loHsaTre 0 kKapOOHOBBIX KHCIIO-
tax. KapOokcuinbHas rpymnmna kak (QyHKIuoHaibHas. ['o-
MOJIOTUYECKUHN PpsAJl MpelleTbHbIX OJIHOOCHOBHBIX KapOo-
HOBBIX KHUCJOT. [loyueHne kapOOHOBBIX KUCIOT OKHCIE-
HHEM AJIBJECTHUIOB. XUMHUUYECKUE CBOMCTBA YKCYCHOM KHC-
JIOTHI: OOIHME CBOMCTBA C MUHEPAIbHBIMH KHUCIOTAMH M
peakuus stepuduxanuu. [IpumeHeHne yKCycHOW KHCIIO-
TBl Ha OCHOBE CBOWMCTB. BpIcHIn€ >KMpHBIE KHCIOTHI HA
IIpUMepe MaJbMUTUHOBOM U CTEAPUHOBOW KUCIOTHI
Caoxubie 3¢upbl U kupbl. [lonydeHne cnoxHbIX 3¢(u-
poB peakiued srepudukanuu. CrnoxHbeie 3QUPBl B MPHU-
ponae, ux 3HaueHue. [IpumeHeHue CIOXKHBIX IPUPOB Ha
ocHOBe cBOMCTB. JXKupsl kak cioxHbie 3gupsl. Kinaccudu-
Kalus )KUPOB. XUMHUYECKUE CBOMCTBA KUPOB: TUAPOJIU3 U
TUAPUPOBAHUE JKUJKUX KUPOB. lIpuMeHeHHe KHUpOB Ha
OCHOBE CBOMCTB. MbLi1a

YraeBoabl. YTieBOJbI, X KiIaccU(PUKaLUSI: MOHOCaxa-
puabl (TI0K03a, ¢GpykTo3a), AMcaxapuibl (caxaposza) u
nonucaxapuabl (Kpaxman U Leiono3a). ['moko3a — Be-
IIECTBO C JBOMCTBEHHOW (PYHKIMEH — albJIerHIO0CIUPT.
XUMHUYECKHE CBOMCTBA TIHOKO3bI: OKUCICHHUE B TJIFOKOHO-
BYIO KHCIIOTY, BOCCTaHOBJIEHHE B COpPOUT, CIUPTOBOE
Opoxenue. IIprmeHeHne TIOKO3bI HA OCHOBE CBOWCTB.
3Ha4YeHue YIIeBOJOB B )KMBOM MPUPOJIE U KU3HHU UEIIOBE-
ka. [lonsitne 0 peakuuax MOJMKOHAEHCAIMU U TUAPOJIN3A
Ha MPUMEPE B3aMMONPEBPAIICHUI: TJIFOKO3a MOJUCAXAPU]

IpakTnyeckue 3aHATHS
Haxoxnenue MmonexynspHodt ¢opmynsl BemiectBa. Co-
CTaBJICHUE YPABHECHUM PEAKIIMK B OPraHUYECKON XUMUHU
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JlabopaTopHasi padora 2
CBOMCTBA YKCYCHOM KMCJIOTBI.

CamocrosTenbHass padora. I[Ipopabotka xkoHCHekToB U | 4
JUTEPATYPHBIX UICTOYHHUKOB.

Tema 2.4. A3oTcoaep:kaliue opraHuyeckue coeauHe-| 6
Hud. [Hosumepsl

Amunbl. [lonstue o0 amunax. AnudaTudecKue aMHHBI,
uX KinaccuduKaiys ¥ HOMEHKJIaTypa. AHWINH, KaK opra-
HU4Yeckoe ocHoBaHue. [lonyuenre aHmiMHa U3 HUTPOOEH-
3o0J1a. [IpumeHeHne aHWIMHA HA OCHOBE CBOMCTB. AMHHO-
KHCIIOTBI. AMHHOKHCIIOTHI Kak amboTepHbIe AUPYHKIIHO-
HaJIbHbIE OPTAHUYECKUE COCAUHEHHS. XUMUYECKUE CBOW-
CTBa AMUHOKHMCIIOT: B3aMMOJIEMCTBHE CO ILIEI0YaMH, KUC-
JOTaMu U JIPYT C APYyroMm (peaxius MOJUKOHACHCAIIUN).
ITentuaHas cBs3p U nonunenTuabl. [[pumeHnenne aMuHO-
KHUCJIOT Ha OCHOBE CBOMCTB. benku. [lepBuunasi, BTopuu-
Hasl, TPETUYHAS CTPYKTYpbl OENKOB. XMMHUUYECKHE CBOM-
CTBa OEJIKOB: TOpPEHHE, JEeHATYpallUs, TUAPOJIN3, [IBETHBIC
peakuuu. bruonornueckue QyHKIuu 6EIKOB.

IMoaumepnl. benku u monucaxapuabl Kak OUOMOIUMEPHI.
IImactmaccsl. [lonyuenue noauMepoB peakuuen nojamme-
pU3alHUU U MOJUMKOHAEHCAMU. TepMOIUIaCTUYHbIE U TEP-
MOpEaKTUBHBIE TIacTMacchl. [IpeacraBurenu rmactmacce.
Bonokna, ux knaccudpukauus. ITonmyyenue BojgokoH. Ot-
JICJIbHBIE TPEACTABUTENIN XUMUYECKUX BOJIOKOH.

IIpakTuyeckue 3aHITUSA 3
Haxoxnenue MonexynspHodt ¢opmynsl BemiectBa. Co-
CTaBJICHUE YPAaBHEHUI peaklMii B OPraHMYeCKO XUMUHU

CamocrosiTesibHas padora. [IpopaboTka KOHCHEKTOB M | 3
JIUTEPATYPHBIX UCTOYHUKOB. [10IrOTOBKA K KOHTPOJIBHOU
pabore, 1rudhepeHITUPOBAHHOMY 3a4eTy

2.4. Pexomenayemblie 00pa3oBaTe/ibHbIE€ TEXHOJIOTHHU

TexuHomorusa

Hcnonp3oBaHue Ha JICKIUAX W MPAKTUICCKHUX 3aHATUAX UITFOCTPATUBHBIX MATC-
pHUalioB, IJIAKaTOB, ICMOHCTPAIMOHHBIX MOI[CJIeﬁ.
Hcnonbp3oBanue Ha JCKIUAX Hp@S@HT&HHﬁ IO JUCIUITIINHE.

Hcnons3oBaHue HpO6H€MHOFO N3JI0KCHUA JICKOINOHHOTIO MaTcpHraa U CO3JaHnC
HpO6JICMHLIX CI/ITyaI_II/Iﬁ Ha IIPAKTHYCCKHX 3aHATHAX.

Hcnonb3oBaHue KOMITBIOTCPHOI'O TCCTUPOBAHUA IJI TCKYIICTI'O KOHTPOJIAA OCBO-
CHU CTYJACHTAMU 3HaHI/If/'I, YMCHHﬁ, HAaBBIKOB I10 JUCIHUIIIMHC.
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3. YCJIOBUSA PEAJIN3AIIUY YYEFHOM JUCIUILIVHBI

3.1. TpeOoBanusi K MUHUMAJIBLHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ec-
NeYeHHn 10

Ayautopus Ne 301 tun «YueOHas ayauTopust AJis JICKUMOHHBIX U MPAKTUUYECKUX
3aHATUN» MPEACTaBIsAET COOON CHelHUalbHOE MOMEIlEHUE, 000pyI0BaHHOE /JIsl IIPOBe-
J€HUS 3aHATHNA 110 OAHOW WJIM HECKOJBKUM JIUCLHUIIMHAM. AYyJIUTOpPHs OCHAIIECHA CIIe-
IUAJIN3UPOBAHHBIM 000PYJOBaHUEM - MEOEIbIO (CTOJIBL, CTYJIbA), Ay IUTOPHOMN TOCKOH,
IIPOEKTOPOM, HACTEHHBIM DKPAHOM.

Ayautopus Ne 101 tun «YuebHast ayquTopus JJis IPOBEACHUS 3aHATHI 1abopa-
TOPHOTO THIIa» MPEACTaBIAET cO00H clennaIn3upoOBaHHyI0 J1abopaTopuio, 000pyao-
BaHHYIO JUIsl MIPOBEACHUS 3aHATHH MO y4yeOHOW NUCHUIUIMHE «XUMHUSD». AYAUTOPUS
OCHAIIICHA CIEIUATN3UPOBAHHBIM 000pyJIOBaHHEM, MebOenbio (J1abopaTOpHBIE CTOJHI,
CTYJIbs1), ay IUTOPHON JOCKOM.

3.2. UudopmaunoHHoe odecnievyeHne 00yueHust

IlepeyeHb pexkoMeHayeMbIX Y4eOHbIX M3aaHuil, UHTEepHET-pecypcoB, 10M0JI-
HHUTEJIbHOM JIUTEPATYPHI

OCHOBHBIC HCTOYHUKH:
1. INa6puensn O.C., OctpoymoB N.I'. Xumus mist npodeccuit u crneruaibHOCTEN
TEXHUYECKOTO MPOoPuIsi: y4COHUK JIJISl CTY. YUpEexKACHUU cpell. mpod. oOpa3oBaHus. —
M., 2014.- 272 c.
2. INabpuensa O.C., OctpoymoB WU.I'., CnankoB C.A., Jlopodeera H.M. ITlpakTu-
KyM: yue0. mocoOue Jijis CTyA. YUpexaeHuu cpea. npod. oopazoBanus. — M., 2014.
3. INa6puensn O. C., JIsicoBa I'.I'. Xumus. 10. 11 xknacc. M: «Ipodan, 2013.
4. Epemun B. B. Xumus. — M.: «/Ipodar, 2015.
5. Pymsutuc I'. E., ®enpaman E.I'. Xumus 10, 11 k. - M.: «IIpocsenienue», 2014.-
224 c.

JlonoiHUTEIbHbIE UCTOYHUKH:
l. Xomuenko ['.I1. Heopranudeckass Xumusi [IIEKTPOHHBINA pecypc] : y4eOHUK st
cenbCKo-x03aicTBeHHBIX By30B / I'.I1. Xomuenko, M.K. [lutoBu4. — DJIEKTPOH. TEK-
croBsie nanubie. — CII6. : KBamgpo, 2017. — 464 ¢
2. ITpecc M. A. OcHOBBI 001IeH XUMHH [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue /
N.A. TIpecc. — DnekTpoH. TekctoBeie gannbie. — CII6. : XUMU3JAT, 2017. — 352
C.
3. I'onuaposa I'.H. TeopeTtnueckre OCHOBBI XUMHUH [DJIEKTPOHHBIA pecypc] : yueo-
Hoe nocobue / I'.H. 'onuapoBa. — DaekTpoH. TekcToBbIe JaHHbIie. — Camapa: Ilo-
BOJDKCKHMI TOCY/IapCTBEHHbI YHUBEPCUTET TEIIEKOMMYHHUKAUK U nHpopmaTuku, 2017.
— 84 c.
4. Kypc o Heoprannueckoit Xumuu [DIeKTPOHHBIN pecypc]| / . — DIEKTPOH. TEK-
cToBbie aHHble. — HoBocubupck: Cubupckoe yHUBEPCUTETCKOE M3/1aTeabcTBO, Hop-
Mmatuka, 2016. — 118 c.
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5. COopauK 3ama4d o o0IIe XxuMun [DNEKTPOHHBIN pecypc] : yueOHoe mocodue /
B.I1. ErynoB [u np.]. — DnexTpoH. TekcToBble AaHHble. — Camapa: Camapckuii rocy-
JApCTBEHHBIN apXUTEKTYPHO-CTpouTenbHbIM yHuBepcuret, ObC ACB, 2016.

6. COopHUK 3a/1au 10 001Ie XUMuU [DJIEKTPOHHBIN pecypc]| : yueOHoe mocodue /
B.II. EryHoB [u ap.]. — OnekTpoH. TeKCcToBbIe naHHbie. — Camapa: Camapckuil rocy-
JApCTBEHHBIN apXUTEKTYpPHO-CTpoUuTenbHbii yHuBepcuret, ObC ACB, 2016.

7. CemenoB U.H. Xumus [DnextponHslit pecypce]| : yueonuk s By3oB / U.H. Ce-
menoB, N.JI. [lepdmnoBa. — DnekTpoH. TekcToBble AaHHble. — CII16. : XUMU3JIAT,
2016. — 656 c.

[Iporpammuoe oOecnieuenune U HTepHET-pecypehl

1. http://www.xumuk.ru/- cailT 0 Xumuu

2.http://www.orgchem.ru/ UHTEpPaKTUBHBIA MYJIbTUMENHA YYEOHHUK MO OPraHHUYECKOMN
XUMHH JTSI ITKOJIBHUKOB.

3. https://himi4ka.ru/ xumus ¢ Hys
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHWS YUEBHOM JINC-

HUITJIMHbI

4.1 ®opMBbI U METOAbI KOHTPOJISI M OLICHKH Pe3y/JIbTATOB 00y4YeHUs

KoHTpoJib 1 o11eHKa pe3yIbTaTOB OCBOEHUS y4eOHOM NUCIMIUIMHBI OCYIIECTBIIS-
€TCs MPENOAABATENIEM B IIPOLIECCE IPOBEAEHUS MPAKTUYECKUX 3aHATHI B BUJIE OIIPOCa,
3aJJaHUI Ha IPAKTUYECKUX 3aHATUAX U JaOOPAaTOPHBIX paboTax U B 3a4ETHBIX OMIIeTax,
a TaK>Ke BBIIIOJHEHUS 00YYaroIMMHCS JOMAIIHUX 3a/laHui.

PesyabTaThl 00yyeHus
(0CBOEHHBbIE YMEHMNSI, 3HAHUS, KOMIIETEHIVIH)

®opMbI U METOABI KOHTPOJIS U
OlIeHKH Pe3YJIbTATOB 00y4eHusl

3HaHuq:

-BOXXHEMIINE XUMHYECKHE TMOHATHS: BEIIECTBO,
XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJa, OTHOCH-
TEJIbHbIE ATOMHAsI U MOJIEKYJIIpHAsi MAacChl, UOH,
AJUIOTPOIUS, U30TOIbI, XUMUYECKASI CBA3b, DJICK-
TPOOTPULATEIIBHOCTh,  BAJE€HTHOCTh, CTENECHb
OKHCIICHHS, MOJIb, MOJISIDHAash Macca, MOJISIPHBIH
0o0beM ra3o00pa3HbIX BEIIECTB, BEIIECTBA MOJIe-
KYJSIPHOTO UM HEMOJEKYJSIPHOTO CTPOEHUS, pac-
TBOPBI, JIEKTPOJIUT U HEIIEKTPOJIUT, SIEKTPOIIU-
TUYECKAs] TUCCOLMALNS, OKUCIUTEID U BOCCTAHO-
BUTEJb, OKACIICHUE U BOCCTAHOBIICHUE, TEIJIOBOU
ahdexT peaknum, CKOPOCTh XMMHYECKOW peak-
WM, KaTajlni3, XHUMUYECKOE PABHOBECHE, YTIIE-
poAHBIN cKeneT, (yHKIMOHAIbHAS TPYIIa, U30-
MepHusi, TOMOJIOT U,

-OCHOBHBI€ 33aKOHbl XHMHUHU: COXPAHECHUS MacChl
BEIIIECTB, IMOCTOSIHCTBA COCTaBa BellecTs, [lepuo-
nndeckui 3akoH .M. Menneneena;

-OCHOBHBIE TEOPUHU XHMHHU: XUMHUYECKOM CBS3U,
ANEKTPOIUTUYECKON TUCCOLUALINU, CTPOEHHUS Op-
FaHUYECKUX U HEOPraHUYECKUX COCIUHEHU;
-BOKHEUIIIME BEIIECTBA W MATEPUAJIbI: BaXKHEH-
[IME METAJJIbl U CIUIABbl; CEpHasi, COJIsIHAsA, a30T-
Hasi W YKCYyCHasi KHUCJIOTHI; OJaropoJiHbIE Ta3kl,
BOJIOPOJ, KHUCIIOPOJ, TaJOT€HBbI, IIECIOYHbIE MeE-
TaJUTbl; OCHOBHBIE, KHCJIIOTHBIE W amMpOTEPHBIC
OKCHUJIBI ¥ THAPOKCHUJBI, IIEIO0UYU, YTICKUCITBIN U
yrapHbli rasbl, CEpHUCTBIA Ta3, aMMHaK, BOJa,
NPUPOAHBIN ra3, METaH, 3TaH, dTUIEH, allCTUJIEH,
XJIOpUJ HaTpusi, KapOOHAT W TUIPOKApOOHAT
HaTpus, KapOoHat u Qocdar kambius, OCH30,
METAHOJI U 3TAHOJ, CIOXKHbBIE dPUPBIL, )KUPHI, MbI-

Texymuii KOHTPOJIb:

YCTHBIM KOHTPOJIb (IIEpecKas,
JTMajior, MOHOJIOT, JIeJIOBasi Urpa,
JUCKYCCHUSA);

MMCbMEHHBIN KOHTPOJIb (TECT)
(GbpOoHTaTBHBIN KOHTPOJIb
(ompoc);

WHIUBUyAJIbHBIA KOHTPOJIb
TEKYLIUH KOHTPOJIb (pOBEpKa
CaMOCTOATENBEHOM pabOTHI CTY-
JICHTA);

PEUTHHTOBAs OIICHKA 3HAHUI
CTYJICHTOB TI0 Y4eOHOMN AUCITH-
TJTMHE (€KEMECSIUHO).

IIpoMeKyTOYHBIN KOHTPOJIb:
BrInonHeHne NpakTUYECKUX pa-
oor

BrImiotHeHHE Ta00paTOPHBIX pa-
6ot Nel,2,3.4

HTorosmplii KOHTPOJIb:
JuddepenurpoBaHHbIi 3a4eT
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Ja, MOHOcaxapubl (TJIIOKO3a), aucaxapujbl (ca-
Xapo3a), nmoiaucaxapuasl (Kpaxmai U IeJUI0I03a),
AQHWJIMH, aMHHOKHCIIOTBI, OCJIKH, UCKYCCTBEHHBIC
Y CHHTETHYECKHE BOJIOKHA, KaydyKH, TIaCTMACChI

YMenus:

-Ha3bIBaTh. U3YUYCHHBIE BEIIECTBA 10 «TPUBUAJIb-
HOW» WJIM MEXIAYHAPOAHON HOMEHKJIATypaM;
-ONIPEAENATh: BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOW CBSI3H
B COCOUHEHUSAX, 3aps] MOHA, TUIl KpUCTAJLIAYE-
CKOM PEUIETKH, XapaKTep cpelbl B BOJIHBIX pac-
TBOpPAX, OKHCJIUTEIb U BOCCTAHOBUTEIb, HAIIPAB-
JICHWE CMEIIECHUS PAaBHOBECUS II0J BIIMSIHUEM
pasnTUYHBIX (PAKTOPOB, HM30MEPHI W TOMOJIOTH,
MPUHAJIEKHOCTh BEIIECTB K pPa3HbIM KilaccaM
HEOPraHUYECKUX W OPraHUYECKUX COECAUHCHUM;
XapakTep B3aMMHOTO BIIMSHHUS aTOMOB B MOJIEKY-
J1aX, TUIBl PEaKLUi B HEOPraHUYECKOW U OpraHHu-
YECKOM XUMMU;

-XapaKTepu30BaTh: -, p-, d-3JIEMEHTHI TI0 UX TIO-
noxenuto B [lepuonnueckon cucreme [.U. Men-
JiereeBa; OOIMEe XMMHUYECKHE CBOWCTBA METall-
JIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHHU-
YECKMX U OPraHUYECKUX COCAWHEHUW; CTPOCHHUE
U CBOWCTBA OPraHUYECKUX COEIUHEHUH (yIJIEeBO-
JOPOJIOB, CIIUPTOB, (HDEHOJIOB, aJbJIETUIOB, KETO-
HOB, KapOOHOBBIX KUCJIOT, aMUHOB, aMUHOKHCIIOT
U yTJIEBOJIOB);

-00BSICHATH: 3aBUCUMOCTb CBOMCTB XHUMHUYECKOTO
aJeMeHTa U 00pa30BaHHBIX MM BEILIECTB OT IIO-
noxenusa B [lepuomnueckon cucreme /.M. Men-
JIeJIeeBa; 3aBUCUMOCTb CBOWCTB HEOPraHUYECKUX
BEIIECTB OT HMX COCTaBa W CTPOCHUS, HPUPOLY
XUMHUYECKON CBSI3U, 3aBUCUMOCTH CKOPOCTH XH-
MUYECKON peakIui OT pa3IMYHbIX (HaKTOpPOB, pe-
AKIIMOHHOW CIOCOOHOCTH OpPraHUYECKUX COEIH-
HEHUH OT CTPOECHUSI UX MOJIEKYIL;

-BBINIOJIHATh XUMHUUYECKUM 3KCHEPUMEHT IO pac-
MMO3HABAHUIO BAKHEUIIIMX HEOPraHUYECKHUX U Op-
FaHUYECKUX BELIECTB, IOJYYECHUID KOHKPETHBIX
BEILIECTB, OTHOCAIIMXCS K M3YYEHHBIM KJIacCaM
COCJIMHECHMH;

-IIPOBOJUTH PACUYETHI M0 XUMUUYECKUM (PopMyiam
Y YPaBHEHUSM PEAKLUN;

-OCYILIECTBIISITE CAMOCTOSITEJIbHBIN ITOMCK XUMH-
YecKOM MH(POPMAIIMK C UCTIOJIb30BAaHUEM pPa3JINy-
HbIX HWCTOYHUKOB (CIPaBOYHBIX, HAyYHBIX W
Hay4YHO-IIOIYJISIPHBIX W3JaHUH, KOMIIBIOTEPHBIX
0a3 maHHBIX, pecypcoB HMHTepHETa); HMCIOIB30-
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BaTh KOMIIBIOTEPHBIE TEXHOJOTUU ISl 00pabOTKH
U Tepenayd XUMHUYECKOW wuHpopmamuu U ee
IpEe/ICTaBJICHUs B pa3JIMYHBIX hopmax;

4.2 @opMbI U COAepKAHUE TEKYLIET0, IPOMEKYTOYHOI0 M UTOTOBOI0 KOHTPOJIA
Texymuii KOHTPOJIb Y4eOHOr0 MaTepuraa 3aKkjII0uaeTcs B CIEAYIOIIEM:

— YCTHBIM OIPOC MO MPOUICHHOW TEME;

— IIPOBEpPKA KOHCIIEKTOB CAMOCTOATENbHON pabOThI CTYICHTOB;

— TE€CTOBBIE 3a/1aHUA.

4.3 IIpyMepHBIN TeCT M0 Kypcy «XHMHH»

4.3.1 IlpumepHsblii TecT Mo Kypey «Heoranuveckasi Xumusp»

1. K npocTeiM BeliecTBaM OTHOCUTCS
1) CepHasi KUcjiora
2) CIIUPT
3) OKCHJI KaJTUs
4) KHUCIIOPOJ
2. KucnorueiMu cBOCTBaMH 00J1aJ]a€T OKCHJ DJIEMEHTa, KOTOPbIA B MEpHOIAYE-

CKOU CHCTEME HAXOJIUTCS
1) B 3-M niepuozae, IIIA rpymnme
2) BO 2-M niepuoae, IVA rpynme
3) B 3-m nepuoge, [IA rpynmne
4) BO 2-M nepuoje, IA rpynne

3. B aTome docdopa obiiee uncio 3JIEKTPOHOB U YUCIIO DJIEKTPOHHBIX CIIOEB COOT-
BETCTBEHHO PaBHBI
1) 31,3
2) 15,5
3) 15,3
4) 31,5
4. BemecTBo, B KOTOPOM CTEIIEHb OKUCIIEHUS yIJIEpOJa paBHa +2,
1) YIJIEKUCIIBIM a3
2) yrapHbIi ra3
3) M3BECTHSK
4) YIOJIbHAsI KHCJIOTa
5. Cpenu Bcex BUI0B KPUCTAUIMYECKUX PEUIETOK CaMO HEPOYHOM SIBJIAETCS
1) MOHHAs
2) MeTalInyecKast
3) aToMHas
4) MOJICKYJISIpHAs
6. Peakuus mexny okcugom meau(Il) u cepHoit KUCIOTONM OTHOCUTCS K pEaKIUSIM
1) oOMeHa
2) COEIMHEHUS

3) 3aMCIICHUS




10.

11.

12.

13.

14.

15.

4) Pa3IoKEHUS
DNEKTPOIUTOM HE SIBISIETCA

1)  Mg(OH),
2)  Ca(OH)
3) KOH
4)  CsOH

Peakiiuu noHHOro o6MeHa COOTBETCTBYET ypaBHEHUE
1) SO; + 2NaOH = Na»>SOs + H,O
2) NaxO + SOz = NaxSOs3
3) Na>SOs + 2HCI1 = 2NaCl + H,O + SO2?
4) 2HCI + Zn = ZnCl, + H2?

B pactBOpe HE MOTYT OTHOBPEMEHHO HAXOAUTHCS MOHBI
1) Zn*" u NO73
2) AP u CI
3) Ag'uCI
4) Cu®* u SO4*

OcHOBHBIE OKCcHABI cocTaBa D0 00pa3yeT KaxIbli U3 METAJUIOB, YKa3aHHbBIX B

pany
1) HATpUH, KUK, pyouaui
2) ATIOMUHUHN, Oapuil, KaablIUMi
3) MAarHui, KaJIbIIU1, CTPOHIIUN
4) OCpWILITUI, TUTUH, 1Ie3UH
Oxkcup yraepona(IV) pearupyer ¢ KaxabIM U3 ABYX BEUIECTB
1) C BOJIOM M OKCHUIOM Oapusi
2) C KHCIIOPOJIOM U OKCUAOM HaTpHs
3) C cynb(paToOM HATPUSA U TUAPOKCHUIOM Kallus
4) c okcusioM xene3a(Ill) u cepuoit kucaoToit
['unpoxcupn 6apus pearupyet
1) XJIOPUJ HATPUS
2) cyJib(ar HaTpus
3) OKCHJ] HaTpUs
4) TUAPOKCU]] HATPHUSI
CepHas KHCIIOTa HE B3aUMOJICHCTBYET
1) ¢ okcusioM azota(V)
2) C OKCHJIOM HaTpus
3) ¢ ruapokcuaom meau(Il)
4) C XJIOpUA0M Oapus

Cynbdat meau(1l) B3anmMoecTBYET C KaXAbIM U3 TPYIIIHI BEIECTB B PAILY
1) Mg, KOH, NaCl
2) Zn, NaOH, BaCl»
3) Fe, AgNos, Mg(OH):
4) Ag, KNOs;, KOH
Hns cxembl npeBpanienuidi No — NH; — NH4OH — NH4Cl — AgCl Heo6xo-

AUMO ITOCJICJOBATCIIbHO UCIIOJIB30BAaTh BCIICCTBA, YKA3aHHLBIC B PAAY

1) H», H>O, HCI, AgNO:s

20



2) Oz, HzO, AgNO3, HCI
3) H»>, NaOH, HCI, KNO3
4) HCIl, H,O, KNO3, CuCl;

16. B cxeme npesparenuii Beniects Cu(NOs3)>» — Cu(OH), — X — Cu BemecTBoM
«X» SIBIISIETCS
1) CuCl;
2) CuO
3) Cu20
4) CuSOq4
17. CHHIOI0 OKpacKy JJaKMYyC UMEET B pacTBOpE
1) COJITHOM KUCJIOTBI
2) XJIOpHU1a HATPUSA
3) TUIPOKCHIA HATPHS
4) A30THOM KHCJIOTBI
18. Mertaninyeckue cBOKWCTBA ciladee BCEro BHIPAKEHBI
1) y HaTpus
2) y Marsus
3) y KaJIbIIUsI
4) y QTFOMUHUS
19. K okucnuTe bHO-BOCCTAHOBUTENBHBIM PEAKIIUSM OTHOCUTCS

1) Na2O + H,0 = 2NaOH

2) CuO + H2SO4 = CuSO4 + H20
3) CaCO3 = CaO + CO»

4) Zn + 2HCI = ZnCl; + H»

20. VYcraHOBUTE COOTBETCTBHE MEXKIY HA3BaHUSMHU DJIEMEHTOB M BUIOM XUMHUYE-
CKOH CBS3H, KOTOpasi 00pa3yeTcsl B UX COCIMHEHUAX U IPOCTHIX BEIIECTBAX
HA3BAHUWE 3JIEMEHTOB BUJ] XUMHNYECKOI CBS3U
A) a30T ¥ BOJIOPOJ 1) MeTaNInYecKast
b) YIJIEPOJI U KaJIbIUI 2) KOBAJICHTHAs MOJISIpHAs
B) aTOMBI KMUCJIOPOIa 3) KOBAJICHTHAsl HEMOJISIpHAs
I aTOMBI CTPOHILIUS 4) WOHHas

23. BpIYuCIUTH MacCy IHUHKA, MPOPEarupoBaBIIEro ¢ PaCTBOPOM COJITHOW KUCIIOTHI,
€CJIM TIPH PEAKIIUU BBIICIUIIOCH 5,6 TUTPOB BOJAOPOIA

24. Hamumure ypaBHEHHS PEAKIUM, C TTOMOIIBI0 KOTOPBIX MOXKHO OCYIIIECTBHUTH Mpe-
BpAIlICHUS ATFIOMUHUNA — XJIOPUJ ATFIOMUHUSA — X — OKCHJ] aTFOMUHUS

25. Brraucnure maccy kapOoHaTa Kajbllds, IPOPEardpoBaBIIErO C PacTBOPOM
A30THOM KHMCJIOTHI Maccoi 63 rpaMmMa M MacCoBOM Jioyieii KUCI0ThI B pacTBope 20%.

KPUTEPUHU OLNEHKU:
3a ka:kablid MpaBUT OTBET 2 0aJjia

<70% - «2» 10 34 6a1J10B - «2»

70%-80% - «3» 39 6asa - 35 6anaa - «3»
80%-90% - «4» 44 6aay0B - 40 6aJ1710B - «4»
>90% - «5» 50 6a110B - 45 6aJ1710B - «5»
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4.3.2 IlpumepHblii TecT M0 Kypcy «Oprannyeckasi XuMus»
1. BemectBa, umeromue ¢popmynsl CH3 — O — CH3 u CH3 — CH2 — OH, sBusttotcs

1) romosioramu; 2) uzomepamu;  3) MoJaMMEpaMu; 4) nenTuaaMu.
2. VIIeBoaopo, B MOJIEKYJIE KOTOPOTO aTOMBI YIepoaa MMEIOT Sp° rHOpUAN3ALIIIO

1) 6yren-1; 2) 6yran; 3) Oyraauen-1,2; 4) Oytun-1.

3. [IpotyKkTOoM TusipaTaliii 3TUJICHA SBIISIETCA:

1) ciupt; 2) kuciora; 3) anpaerun; 4) ankas.
4. TonbKO B OJIHY CTaIMIO MOKET MPOTEKATh TUIPUPOBAHUE 3TOTO YIIEBOAOPOJIA:

1) 6yraguen-1,3; 2) 6yren-1; 3) O6ensoun; 4) Oytun-2.

5. KonnyecTBo aTOMOB BOJAOPO/Ia B [IUKJIOTEKCAHE:

1)12; 2)8; 3)10; 4)14.
6. Peakuus cpebl B BOJHOM pacTBOPE IMIMIMHA

1) HeittpanbHasi; 2) kucnasi; 3) coyieHasi;  4) HienoYHas.

7. B IpOMBIIIJIEHHOCTH apOMAaTHYECKUE YTIIEBOAOPOIBI ITOIYYAlOT H3. ..
1) mpupogHoro raza; 2) HedTH; 3) OCTATKOB TOPHBIX MOpo; 4) Topda.
8. YKCyCHas KHCJIOTa HE BCTYIAE€T BO B3aMMOJICHCTBUE C BEIIECTBOM

1) oxcua KambIus 3) meap

2) MeTaHoI 4) numieBas coja
9. AueTuieH NPUHAUICKUT K TOMOJIOTHYECKOMY PSIIY:

1) ankaHoB; 2) anKWHOB; 3) apeHOB; 4) aJIKCHOB

10. TonumponuiieH MoJiy4aroT U3 BellecTBa, (popmyiia KOTOpOro

1) CH2=CH2; 2)CH=CH; 3)CH3-CH2-CH3; 4)CH2=CH - CHS3.
11. K a10BUTBIM BENIECTBAM OTHOCHUTCS:

1) metanos; 2)stanon; 3) npomnaHos; 4) OyTaHoI.

12. ®eHOn HENB3SI UCTIONIB30BATH IS ITOJTYUYECHUS

1) kpacuteneit 3) nuIEeBbIX 100aBOK
2) KarpoHa 4) B3pbIBYATHIX BEILIECTB
13. ®opMasiviH — 3TO BOAHBIN PacTBOP
1) ykcycHOro anbaerujia 3) MypaBbUHOTO aJbJIeTUIA
2) YKCYCHOU KHCIIOTBI 4) 3TUII0BOTO cIUpPTa
1. VYcTaHOBUTE COOTBETCTBUE MEX/TY Ha3BaHUEM BEILIECTBA U YUCIIOM TT-CBSI3EH B

€ro MOJIEKYJIE.
HasBanue BelecTBa 41CIio MU - CBSI3EH

1) oTan a) HOJIb
2) 6yraaueH-1,3 0) oqHa
3) mpomnen-1 B) JIBE
4) aneTusieH ) Tpu
1) 4EThIpE
2. YcTaHOBUTE COOTBETCTBHE MEK/Ty HA3BAHUEM BEIIIECTBA M €T0 HAXOKICHUEM B
IpHUpOJIE:
BEIIECTBO HaXOXJEHUE B TIPUPOJIE
1) I'mroko3a a) B COKE CaxapHOU CBEKJIbI
2) Kpaxman 0) B 3epHE
3) Caxapo3a B) B BUHOTPAJIHOM caxape

4) Uennronosa I') B IpEBECUHE



3. YcTaHOBHUTE COOTBETCTBUE MEXKAY Ha3BaHMEM BEIIECTBA U €ro (GopMyJIoi.

Ha3zBaHnue BemectBa dopmyna
1) sTan a) CH3-CH3
2) MeTaHoI 6) CH3-OH
3) mpomnaHoBas KUCJIOTa B) CH=CH
4) aneTusieH r) CH3-CH2-COH

1) CH3-CH2-COOH
KPUTEPUU OLUEHKMU:
3a kaxAbIi NPaBUT OTBET 2 0ajl1a

<70% - «2» n10 210a1J10B - «2»

70%-80% - «3» 25 6asu1 - 22 6asa - «3»
80%-90% - «4» 28 6a/1710B - 26 62J1710B - «4»

> 90% - «5» 32 6a/10B - 29 6aJL10B - «5»

4.4. Bonpocsl Kk 1u(pepeHIuPOBAHHOMY 3a4eTy:

I. [Ipenmer u 3amaun xumuu. OCHOBHBIE MOHITUS XUMHUU (XUMHYECKUM AIEMEHT,
aTOM, MOJIEKYJIa, BEIIECTBO, AJIOTponusi). OCHOBHBIE 3aKOHBI XMMHUH (3aKOH MOCTOSIH-
CTBA COCTaBa BEILECTBA, 3aKOH ABOraJpo, 3aKOH COXPAaHEHUSI MacChl BEIIECTBA, IIEPHO-
nudeckuit 3akoH J[.M. Menneneena).

2. Ctpoenue Ilepuoauueckoi cuctrembl xumudeckux semenToB .M. MeHeneena,
3aKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB B cUCTEeME U ee 3HaueHHue. CTpoeHue aToma XHu-
Muyeckoro siemeHrta. IIpuBectu mpumep Ha snementax 1-3 mepuoma IICXD JI.U.
Menneneesa.

3. CocraB u cTpoeHue BeniecTBa. Xumuueckas popmyaa. OTHOCUTENbHAS aTOMHAs
U MOJIEKYJIsIipHas macca. MaccoBasi 1oJisl 3JIEMEHTa B XUMHUYECKOM COEAMHEHUH. BbI-
YUCJIUTh MACCOBYIO JIOJIFO 3JIEMEHTOB B COEIMHEHUU (110 BBIOOPY YUUTEIS).

4, Tunel XuMu4YecKkoi cBsi3M (MOHHAs, KOBaJIEHTHAs, METAJUIMYECKas, BOJOPOIHAsA),
MeXaHU3M O0Opa30BaHMsI, CBOMCTBA BEUIECTB C PAa3IMYHbIMU XMMHYECKUMH CBS3SIMHU.
[IpuBectu mpumep cxeMbl 00pa30BaHUs KaXX10I0 TUIIA CBA3H.

5. JlucnepcHble CUCTEMBI: COCTaB, KiaccU(UKAIMKM, MPUMEPHI BEIIECTB, CBOMCTBA
BEIIECTB.

6. YucTble BelecTBa U cMecu. Bujpl cMeceid, ux 3HaueHue. BeluuciauTh MaccoBbie
JI0JT1 KOMITOHEHTOB BEIIECTB B CMECH (TI0 BBIOOPY YUUTEINS).

7. OCHOBHBIC TIOJIOKEHUSI TEOPUHU JIICKTPOIUTHUECKOW nuccorumanuu (hopmymu-
POBKa U UX CYITHOCTh). 3alIMCaTh YPAaBHEHHE B HOHHOM BHJI€ (TIO BBIOOPY YUUTEINS).

8. Kucnotsl B cBeTe TEOPUU 3JIEKTPOIUTUUYECKONW AUCCOLMALUU (MOHITHE «KHUCIIO-

ThD», UX CBOMICTBA M 3HAYEHUE). 3aUCaTh YPaBHEHUs PEaKUUid B MOHHOM BHJE, MOJ-
TBEPIKIAIOIINE CBOMCTBA KHUCIIOT.

9. OcHOBaHUSI B CBETE€ TEOPHUU DJICKTPOJUTUUECKOMN Juccolranuu (MOHSITUE «OCHO-
BaHUs», UX CBOMCTBA U 3HAUYECHME). 3aNIMCaTh YPABHEHUS PEAKIMl B MOHHOM BUJE, MO/~
TBEPIKIAIOIINE CBOMCTBA OCHOBAHUH.
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10. Conu B cBETE TEOPUHU HNEKTPOJIUTHUYECKON AUCCOIMALUU (TTOHSATUE «COJIM», UX
CBOMCTBa M 3HAa4Y€HUE). 3alucaTh ypaBHEHUS peaKUUMi B HOHHOM BHJIE, TOATBEPKIALO-
1Y€ CBOMCTBA COJICH.

11.  Oxcunbl B CBET€ TEOPUU INEKTPOJUTUUECKON AUCCOLUALNHU (TIOHATHUE KOKCUIBDY,
UX CBOMCTBa M 3HayeHUeE). 3alucarth ypaBHEHUs peaklUUid B MOHHOM BHJIE, NOJATBEP-
KIAIOIINE CBOMCTBA OKCUIOB.

12.  Krnaccudukanuum XUMHUYECKUX peakiui (10 KOJIUYECTBY M COCTABY PEareHTOB U
IPOJYKTOB PEAKIUH, 10 U3BMEHEHHUIO CTENEHU OKHUCIICHHS, HO TeIIOBOMY 3 deKTy, 1mo
HAJIMYUIO KaTajau3aTtopa, o (pa3oBOMYy COCTOSIHUIO W T.1.). [IpuBectu mpumeps ypas-
HEHUH pPEeakIuil K KaXI0H KiaccuduKaiuu.

13.  CkopoCTh XUMHUYECKOHN peakinu, (GakTOPhl BIUSIONINE HA CKOPOCTh XUMUYECKOM
peakiuu. XuMHUYECKOE paBHOBECHE U CIIOCOOBI ero cMmeneHus. [IpuBectu npumep cro-
co0OB CMELIEHUSI XUMUYECKOTO PABHOBECHUS HA PEAKLIMU CUHTE3a aMMHAKA.

14. Meramner (monoxkenune B [ICXD JI.M. MenneneeBa, ctpoeHue aroma, Guzmde-
CKHE M XMMHYECKHE CBOWCTBA, MpUMEHEHHE). [IpuBecTr mpuMepbl XUMUYECKUX PEak-
U METaJuIOB Ha KOHKPETHBIX MpuMepax (ypaBHEHHUs 3alucaTh B MOJIEKYJSPHOM M
noHHOM BHjie). CrutaBel (BUbI, UX IPUMEHEHUE).

15.  CnocoObl nonyyeHusi METaUIOB (0OIIME 3Tarnbl MPOU3BOACTBA, BUbI METAILTYP-
ruu ¢ npumepamu). Kopposust metaioB (OHSITHE, BUABI KOPPO3UHU U CIIOCOOBI 3aIIUThHI
OT KOPPO3HH).

16. Hewmeramisl (monoxxenne B [ICXD JI.1. Menpaeneesa, ctpoeHue atoma, puzude-
CKHE M XMMHYECKHE CBOWCTBA, MpUMEHEHHE). [IpuBecTr npuMepbl XUMUYECKUX PEak-
Ui HEMETANIOB HAa KOHKPETHBIX MpUMepax (ypaBHEHHUs 3alucaTh B MOJEKYJISIPHOM U
WOHHOM BH/IE).

17. Teopusa crpoeHust oprannyeckux coennHeHuid A.M. BytiepoBa (mpeanocbuiku
CO3aHusl, MOJOKEHUS TEOPUHU U UX IMOSCHEHHE C IPUMEpPaMU, €€ 3HaUYEHUE I pa3BU-
TUS XUMHUH).

18.  Aunkansl (cocTaB, CTpOEHHE, U30MEpHs, HOMEHKIATYPA, (PU3NUECKHEe U XUMUYE-
CKHE€ CBOMCTBA, CIIOCOOBI OJyYeHHE, IPUMEHEHUE).

19.  AnkeHbl U aJIKUHBI (COCTaB, CTPOEHUE, U30MEPHUsI, HOMEHKJIATypa, puznyeckue u
XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJyUYEeHUE, TPUMEHEHUE).

20. AnxagueHsl U apeHbl (COCTaB, CTPOEHUE, U30MEpHs, HOMEHKIATypa, (U3NIeCcKue
U XUMHYECKHE CBOMCTBA, CIIOCOOBI MOyYEHUE, MPUMEHEHHE).

21. Couprtsl (cocTaB, CTpOEHHUE, U30MEpHUs, HOMEHKIATypa, (PU3NYECKUe U XUMHYe-
CKHE CBOMCTBA, CIOCOOBI OJyUEHHUE, IPUMEHEHHE).

22.  Kap0OoHOBBIE KHCIOTHI (COCTaB, CTPOEHUE, W30MEpHs, HOMEHKIIATypa, (puznye-
CKHE ¥ XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTyYeHHE, IPUMEHEHUE).

23.  VYrmeBojasl (cocTaB, CTpOEHHE, U30MEPHsI, HOMEHKIIATypa, PU3NUECKHE U XUMU-
YEeCKHUE CBOMCTBA, CIOCOOKI MOJIyYeHUE, IPUMEHEHUE).

24.  A3zorcopepikallire OpraHM4EeCKUe COCAUHEHUS — aMHHbI, aMUHOKHUCIIOTHI, OCIKU
(cocTaB, cTpoeHue, U30MEpHUs, HOMEHKIATypa, (pU3NUeckne U XUMHUYECKUE CBOMCTBA,
CHOCOOBI MOJTyYEHUE, IPUMEHEHHE).

25. Ilnmactmaccel U BOJOKHA (Kiaccu(uKaius, CBOMCTBA, COCOOBI MONYYEHUS, OT-
JeJIbHbIE TTPEJCTABUTENN U UX 3HAYCHUE).
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Pa3paboryuk:

YymakoBa Oubra TanunoBHa

npenoaasareib ['J1a30BCKOro HHKEHEPHO-IKOHOMUYECKOI0 MHCTUTYTA
(pusmana) ®I'bOY BO «MkI'TY umenn M. T.KanamuaukoBa»

PABOYAS ITIPOTPAMMA YUYEBHOMU JANUCHHUITJINHBI
XumMus
IJISl CIIeHAILHOCTEN cpeHero npogeccuoHaIbLHOr0 00pa3oBaHus

ba3oBble U CHUIIMHBI
NMPorpaMMbl NOATOTOBKH CIIENNAJIMCTOB CPeHEr0 3BeHa
09.02.04 HndopmanmuoHHbIE CHCTEMBbI (110 OTPACJISIM)
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JIucr yrBepaxkaenusi padoueii mporpaMMbl 1M CHUNIMHBI (MOTYJISA)
Ha y4eOHbIH roj

PaGouas nmporpamMmma quCHUIUIMHBL (MOIYJIs1) YTBEPXKACHA HA BEICHHE YUYEOHOTO
npolecca B yueOHOM TOJ1y:

«COI'J/TACOBAHO»:
Yueonwii 3asedyrouwuti kageopoti,
200 omeemcmeenHou 3a PIIJ[

(noonuce u dama)

2018-2019

2019- 2020

2020- 2021

2021-2022

2022- 2023
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