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1. MACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JUCHUAIIJINHBI
«XHUMHUD»

1.1. O6sa1acTh NPpUMeEHEHUSs] IPOTPaAMMbI

PabGouass mporpamMmmMa y4ueOHOW MMCIUILIMHBI SBISETCS YacThIO MPUMEPHOMN
OCHOBHOH TMpodheCCHOHAIBHOM 00pa3oBaTeIbHON IMPOTpaMMbl B COOTBETCTBHHU C
®I'OC mo cnemmanmsHOcTH CIIO: 09.02.07 NudopmarimoHHbie CHCTEMBI H
pOrpaMMHUPOBAHUE.

1.2. Mecro y4eOHOM AUCHUILIMHBI B CTPYKType OCHOBHOI NpodecCHOHAIbHOM
o0pa3oBaTeJbHON MPOrpaMMbl: yueOHas JUCUUIUIMHA «XUMUSD» OTHOCHUTCS K oOuie-
oOpa3oBaTeI,HOMY MKy OCHOBHOW mporpaMMbl. baszupyercs Ha Kypce cpeaHeit 00-
el 00pa3oBaTENbHON IKOJBI U SIBISETCS OCHOBOM JUISl U3YUEHUS TUCUUILUIMHBI «be3-
OITACHOCTB KU3HEEATEIbHOCTH, « DKOJIOTHUS».

1.3. leau 1 3aa0a4u y4eOHOM TUCUMILIMHBI — TPeOOBaHMS K pe3yJbTaTaM 0CBOe-
HMSA JMCUHMIINHBI:

B pe3ynbpTaTe 0OCBOCHMS TUCHUILUIMHBI 00YYaroUics JOJIKEH

3HATh:

-BaXHEMIINE XUMUYECKHE ITOHATHUS: BEIIECTBO, XUMUYECKUI AIEMEHT, aTOM, MOJIE-
KyJia, OTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAsI MacChl, MOH, AJUIOTPOIHSI, H30TOIIbI,
XUMUYECKas CBSI3b, AIEKTPOOTPULIATENbHOCTh, BAJICHTHOCTb, CTENIEHb OKUCIICHUS,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIE-
KYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, SJEKTPOJIUT U HEAIEKTPOJIIUT,
ANEKTPOIUTUYECKAS JUCCOLMALIMS, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTaHOBJICHHE, TEIJIOBOM 3(PPEKT peakinu, CKOPOCTh XUMUYECKON peaKklnu, KaTa-
713, XUMUYECKOE PaBHOBECHE, YTIIEPOAHBIN CKeNeT, GyHKIMOHaIbHAas TPpyIIa, U30-
MepHsl, TOMOJIOTHS;

-OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHHSI MACChI BEILIECTB, TIOCTOSIHCTBA COCTaBa Be-
mecTB, [lepuonnueckuit 3akon .. Menneneena;

-OCHOBHBIE TEOPUU XHUMHH; XUMHUECKOW CBSI3H, JIEKTPOIUTHYECKON TNCCOLUALIY,
CTPOEHUS OPTaHUYECKNUX U HEOPTAHUYECKUX COCANHEHU;

-BaXKHEHIIIME BEIIECTBA U MaTepUabl: BAXKHEHUIIINE METAJUIbl U CIUIABBL, CEpHAas, CO-
JsiHAsA, a30THAs U YKCYCHAsi KUCIOTBI; OJIaropoHbIe rasbl, BOJIOPO, KUCIOPO/, Tajo-
T'eHbI, [IEJIOYHbIE METAJIbl; OCHOBHBIE, KUCIIOTHBIE U aM(OTEpHbIE OKCUJIBI U TH/I-
POKCHIbI, IIEJI0YH, YIIIEKUCIIBIA U yrapHbId ra3bl, CCPHUCTHIN a3, aMMHUaK, BOJA,
NPUPOAHBINA ra3, METaH, 3TaH, STUJIEH, alleTUJICH, XJIOPUJ HATpHsI, KapOOHAT U TUJI-
pokapOoHatT HaTpus, KapOoHat u ¢ocdaT Kaablus, O€H30J1, METAaHOI U 3TAHOJI,
CJIOXHBIE 3(DUPBI, )KUPBI, MbLUIa, MOHOCaXapuasl (TJII0OK03a), IUcaxapuibl (caxaposa),
noJiucaxapuabl (Kpaxmall U 1eJIJII0103a), aHWJIMH, aMUHOKHUCIIOTHI, O€JIKH, UCKYC-
CTBEHHBIE 1 CHHTETHYECKHUE BOJIOKHA, KAY9yKH, [JIACTMACCHI;

B pe3ynbpTaTe ocBoeHHs yueOHOM TUCIUIUIMHBI 00YYaroics JOJKeH
YMeEThb:



-Ha3bIBaTh: U3YUEHHbIC BEIIIECTBA [0 TPUBUAILHON MM MEKIYHAPOIHOW HOMEHKJIa-
Type,

-OTNPEIETATh: BAJIECHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKHUX AJIEMEHTOB, TUIT XH-
MHYECKOW CBA3U B COCAUHECHUSX, 3apsi MOHA, XapaKTEP CPEAbI B BOJIHBIX PACTBOPAX
HEOPraHUYECKUX U OPraHUYECKUX COCAUHEHHM, OKUCIUTEb U BOCCTAHOBUTEIID,
MPUHAJICKHOCTD BEIIECTB K Pa3HbIM KJIaCCaM HEOPraHUYECKUX U OPraHUYECKHUX CO-
CIUHCHUU;

-XapaKTEPHU30BaTh: JIEMEHTHI MAJIBIX [IEPUOJIOB MO UX MOJIOKEHUIO B [leproanue-
ckoii cucreme JI.1. Menaeneena; o0mme XMMAYECKUE CBOMCTBA METAJIOB, HEMETaJl-
JIOB, OCHOBHBIX KJIACCOB HEOPIraHUYECKUX U OPraHUYE€CKUX COCAMHEHMI; CTPOCHHUE U
XUMHYECKUE CBOMCTBA N3YUYECHHBIX HEOPTAaHMYECKUX U OPTAHUYECKUX COCMHCHUN;

-00BSCHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHUS, IPUPOITY
XUMHUUYECKOU CBA3U (MOHHOM KOBAJICHTHOM, METAJNIMUECKON U BOJAOPOIHOI), 3aBUCH-
MOCTb CKOPOCTH XUMHUUYECKOMN PEAKIINH U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI OT
pa3IUYHBIX (HaKTOPOB;

-BBIMIOJIHSITH XUMUYECKHUI IKCIIEPUMEHT: TI0 PACIIO3HABAHUIO BAXKHEHIITUX HEOpra-
HUYECKUX U OPraHUYECKUX COCTUHECHMUI;

-pelllaTh: pacueTHBIC 3aJa4l IO XUMUYECKUM (OpMYyJiaM U YPaBHCHUSIM;
BJIA/IETh:
-HaBBIKAMH HKOJIOTUYECKU TPAaMOTHOI'O TTOBEICHUS B OKPYKAIOIIEH CpeIE;

-HaBbIKaMH OLICHKHU BIMAHUA XUMHUYCCKOI'O 3aIrpsA3HCHUA Oprmanmeﬁ Cpcabl HA Op-
raHnu3M 4CJIOBCKA U IPYI'HC ) KHUBBIC OPI'aHU3MBI;

-HaBBIKaMHU 0€30MacHOTO OOpAIeHHS C TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM;

- HaBBIKAMU CaMOCTOATENIbHOIO MOMCKAa XUMUYECKON MH(POPMALIMH C UCTIOIb30BaHHU-
€M PA3JIMYHbIX UCTOYHUKOB (CIPABOYHBIX, HAYUYHBIX U HAYYHO-TIOMYJIAPHBIX U3/a-
HUM, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB NHTepHETA); HCIOIB30BATh KOMIIBIO-
TE€pHbIE TEXHOJIOTUH JIs1 0OOpabOTKH U Mepeadyn XMMUYeCKO HHPOPMALIMK U €€
IpEJICTaBICHUS B pa3IMUHbIX (OpMax;

Komnerenuun, popmupyembie B npouecce 0CBOEHUs Y4eOHOM TUMCHMIIIIMHBI:

OK 7. ConeticTBOBaTh COXpaHEHHUIO OKPYIKAIOIIEH Cpelbl, pecypcocOeperxe-
HUI0, 3((HEKTUBHO JICUCTBOBATH B UPE3BBIYANHBIX CUTYAIUIX

OK 8. IlnanupoBath U peann3oBbIBaTh COOCTBEHHOE MPO(PECCUOHAIBHOE U
JUYHOCTHOE Pa3BUTHE

1.4. PexomeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHUE NMPOrpaMMbl YU4eOHOM JHC-
HUNJIHHBI:

MaKCUMaJbHOW yueOHOM Harpy3ku oOydatomierocsi 81 yacoB, B TOM YHCIIE:
00s13aTeIbHON ayTMTOPHOM yueOHOM Harpy3ku oOydaromerocs 81 yacos;
CaMOCTOSITeNIbHOM paboThl oOydaromerocs 0 4acos.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JIUCIATLTAHBI



2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bun yyeO6Hoii padoThI

Oo0BeM yacoB

MakcuMasibHasi yyeOHasi HArpy3Ka (Bcero)

88

OQo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 88

B TOM 4YHCJIC.

n1abopaTopHbBIE pabOTHI

MPAKTUYECKUE 3aHSITUS 44

KOHTPOJIbHBIE pabOThI -

KypcoBasi paboTa (IIpOeKT) -
CamocrosiTesibHas padoTa o0y4awierocs (Bcero) 0
BreaynuTopHas camocTosiTeNbHAs paboTa 0

Wrorosas arrecranus B popme nuddepeHnrmpoBanHoro 3a4yeta (2-i cemectp)

2.2. TeMaTH4YeCKUH IVIaH Y4eOHOH JUCHMIIUHBI

KonunyectBo aynutop-
g HBIX YaCOB IIPX OYHOU
& dbopme oOyueHus
HaumeHoBaHue pa3iesioB U TeM g < B B}
>~ X ) >
.0 5 =1|a ;=
> © Q IE~R"
g a . 5 | 258 2% &
S s 8 3 8 Z|8'Qle s
= 5 M EH s |5 E s
Beenenne 2 2 2
Pazgen 1 | 1. O0mas u HeOpraHm4yeckKass XuMms 32 32 14 14
Temal.l. | OcHOBHBIE OHATHS U 3aKOHBI XUMUU 4 4 2 2
Temal.2. | [lepuoanueckwii 3akoH u [lepronnye- 4 4 2 2
CKasi CUCTEMa XMMHUYECKHX 3JIEMEHTOB
JI.. MenneneeBa u CTpOEHUE aTOMA
Temal.3. | CtpoeHue BemiecTBa 4 4
Temal.4. | Bona. PactBopbl. DnekTponutuyeckas 4 4
JMCCOLMAIUS
Temal.5. | Knaccudukanus HeOpraHMuecKux co- 4 4 2 2
€AVMHEHUHN U UX CBOWCTBA
Temal.6. | XuMudeckue peaxium 6 6 2 4
Temal.7. | MeTamibl 1 HEMETAIJIbI 6 6 2 4
Paznen?. | 2. Oprannyeckasi XuMust 54 54 24 30
Tema2.1. | OcHOBHBIE TOHATHS OPTAaHUYECKOM XH- 12 12 6 6
MUH U TEOPHS CTPOCHUST OPTaHUIECKUX
COCIMHEHU I
Tema2.2. | YrieBoI0OpOIbl M KX TIPUPOTHBIC UC- 14 14 6 8
TOYHHUKHI
Tema2.3. | Kucnopoacoaepskariue opraHnaeckue 14 14 6 8
COEMHEHUS




Tema2.4. | A3oTcoaepskaiiyue OpraHndecKue co- 14 14 6
eauHenus. [lonmmepsl

HUrorosoe nopropenue 4 4 4

BCETO 88 88 44

44

2.3. Conep:kanue y4eOHOH TUCUMIIIHHBI

Haunmenosa-
HHUeE pa3/ieioB
H TeM

Conep:xanue yueOHOro MaTepuaJia, NPaAKTUYECKUX 3aHATHH,
CaMOCTOSITEJIbHOM PadoThl 00y4aI0IIUXCS

O0L-
eM
4acoB

BBenenue

Pa3znen 1
OO0mas n
HeOpraHmu-
yecKas
XHMMHUSA

Tema 1.1. OcHOBHBbIC IOHATHA U 3AKOHbI XUMHH
OcHoBHBbI¢ MOHATHA XuMHH. BemectBo. AToM. More-
KyJa. XUMHYEeCKU 35eMeHT. Asuorponus. IIpocTteie u
CJIOKHBIE BellecTBa. KaueCTBEHHBIM M KOJMYECTBEHHBIN
COCTaB BELIECTB. XMMUYECKHE 3HAKU U PpopMyibl. OTHO-
CUTEIIbHBIE aTOMHAs W MOJIEKYJsApHass macchl. Komnue-
CTBO BellecTBa. MoJsipHast Macca.

OcHoBHbIE 3aKOHBI XUMHHU. CTexuoMeTpus. 3aKOH CO-
XpPaHEHUSI MacChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTAaBa
BEILIECTB MOJIEKYJISIPHOM CTPYKTYpBl. 3aKOH ABOTajapo U
CJIECTBUS UX HETO.

IIpakTHyeckue 3aHATHS

Haxoxnenne OTHOCUTENBHOW MOJEKYJISAPHOU MAaCCHlI,
ONPENECICHUE MAacCOBOM JOJIM XUMHUUYECKHUX JJIEMEHTOB B
CJIO’KHOM BEIIECTBE.

Tema 1.2. [lepuoaunyeckuii 3axkoH u Ilepuoguveckas
cucremMa xumMu4ueckux djeMeHnToB [[.U. MenaesieeBa u
CTpPOEHHEe aToMa.

Hepuoaunyeckuit 3akoH. Otkpeitue [[.M. MenneneeBbm
[Tepuoauueckoro 3akoHa. [lepuonnueckui 3akoH B (Hop-
mymupoBke .M. MenneneeBa. Ilepuonuueckas Tabimia
XUMHUYECKHUX JJIEMEHTOB — TIpaduyeckoe OTOOpaxeHHe
MEPUOINYECKOr0 3aKkoHa. CTpyKTypa HNEpHOANYECKON
TaOIUIIBI: TIEPUOBI (Masible W OOJIbIINE), TPYIIHI (TJIaB-
Has ¥ M0O0YHas).

Crtpoenne atoma u nepuoaudeckuii 3axkon /I.U. Men-
aesieeBa. ATOM — clokHas 4yactuna. Anpo (IpOTOHBI U
HEUTPOHBI) U 3JEKTpoHHAs obosouka. M3oronsl. Ctpoe-
HUE 3JIEKTPOHHBIX 00OJIOYEK aTOMOB 3JIEMEHTOB MaJIbIX
nepruoaoB. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0-
YeK aTOMOB 3JIEMEHTOB OOJIBIINUX NMEPUOAOB (MEPEXOIHBIX
sanemeHToB). Ilonsitue o0 opOutansx. s-, p- u d-
Opo6uranu. CoBpemenHas (OpMYIUPOBKA NEPUOTUUECKO-




ro 3aKOHA. 3HAYEHUE MEPUOJAUYECKOTO 3aKOHA U IMEPUO-
JTUYECKOM CHUCTEMbl XMMHUYECKUX 3jieMeHTOB .M. Men-
JeneeBa I pa3BUTHS HayKd U NMOHWMAaHUS XUMHYECKOU
KapTHUHBI MUPA

IIpakTnyeckune 3aHATHS

[TocTpoeHune 37IeKTPOHHBIX KOHPUTYpAIUii aTOMOB XHMHU-
YeCKHUX 3J1eMeHTOB. MoaenupoBanue nocrpoenus [lepro-
JTUYECKOU TaOJMUIIbI XMMUYECKUX AJIEMEHTOB. XapaKTepHu-
CTHKa 3JIEMEHTOB MO nepuoanueckou cucreme [[.1. Men-
JieeeBa

Tema 1.3. CTpoeHnue BemecTaa

HNonnas xumuveckasi cBA3b. VIOHHbIE KPUCTAIUTNYECKUE
pemetkr. CBOWCTBA BEIIECTB C MOHHBIM THUIIOM KpPUCTAJI-
nuyeckor pemeTkd. KoBajleHTHasi XuMH4YecKasi CBA3b.
Mexanusm o0pa3oBaHus KOBAJICHTHOU CBSI3U (OOMEHHBIM
U JOHOPHO-aKUENTOPHBIN). ODIEKTPOOTPULIATEIBHOCTD.
MossipHble W aTOMHBIE KPUCTAJUIMYECKUE PELIETKH.
CBolicTBa BENIECTB C MOJIIPHBIMU U aTOMHBIMU KPUCTAJI-
JINYECKUMU PELICTKHU.

Merta/uinyeckasi ¢Bsi3b. MeETaUIMYECKUE KpPUCTAJINYE-
CKHE PELICTKHU.

Boxopoanasi cBsi3b. ArperatHble COCTOSIHUSI BEIIECTB U
BOJIOPOJHAS CBS3b

Yucrele BemecTsa U cMecu. [IoHATHE O cMecH BEUIECTB.
I'omorennsie U rereporeHHsie cmecu. CoctaB cMeceil:
o0bEeMHasi 1 MaccoBasi JOJIU KOMIOHEHTOB CMECH, MacCo-
Basi JOJIsI IPUMECEH.

MucnepcHble cuctrembl. JlucnepcHas (aza m nucnepcu-
onHas cpena. Knaccudukamus nucrnepcHsix cuctem. Ilo-
HSTUE O KOJUIOUJHBIX CUCTEMAX

IIpakTHUyeckue 3aHATHS
Haxoxxnenue coctaBa cMecei: 00ObeEMHaAss U MaccoBasi J10-
JI1 KOMIIOHEHTOB CMECH, MacCOBas JI0JIsl MpUMECEH.

Tema 1.4. Boga. PacTBopbl. DJIeKTPOJIMTHYECKAS M C-
couuanus

PacTBopbl. Bona xak pacrBoputens. PactBopuMoCTh Be-
mectB. HachlleHHbIE, HEHACHIIIEHHBIE, MEPECHIICHHBIC
pacTBOpbI. 3aBUCUMOCTh PAacTBOPUMOCTH Ta30B, KHUJIKO-
CTEH W TBEPJBIX BEIIECTB OT Pa3iIN4HbIX (pakTopoB. Mac-
COBasl JI0JIs PACTBOPEHHOrO BemlecTBa. MousipHas KOH-
LHECHTpAIHA.

JJIeKTPOJIUTHYECKASL JUCCOUMUANUA. OJEKTPOJIUTHI U
HEJJIEKTPOJUTBI. MeEXaHU3MBbl DJIEKTPOJIUTUYECKOU JIUC-
COLIMAIIMY ISl BEIIECTB C PA3JIMYHBIMHU TUIIAMU XHUMHUYeE-
CKOM CBsI3U. |'MApaTupoBaHHBIE M HETMIPATUPOBAHHBIC




HOHBI. CreneHb BHCKTpOHHTHqCCKOﬁ JAucconuraluu.
CunbHbIe U cnadbIe OJICKTPOJIHUTEI. OCHOBHBIC TOJIOKECHHUS
TCOPHUH C-)JIGKTpOJII/ITI/I‘IGCKOﬁ AUCConUalnu. KI/ICJIOTBI, oC-
HOBAHM: U COJIN KaK 3JICKTPOJIUTHI

IIpakTnyeckune 3aHATHS

Haxoxnenne maccoBol JONM PaCTBOPEHHOIO BEIIECTBA,
MOJIIPHOM KOHLEHTPALMM, CTENEHU JIJIEKTPOJIUTHIECKON
JUCCOLIMAIINH. 3aIIUCh CXEM JHCCOLUMALUN IEKTPOJIUTOB.

Tema 1.5. Knaccupuxanusi HEOPraHu4ecKux coeJIuHe-
HHUI M UX CBONCTBA

Kucsorbsl U ux cBouicrBa. KHciIOThl Kak 3IEKTPOJIMTHL,
uX KiaccuUKalusa Mo pa3inyHbIM NpHU3HaKaM. XUMUYe-
CKHE CBOWCTBA KHUCJOT B CBETE€ TEOPUHU BJIEKTPOIUTHUYE-
ckoit mucconmarui. OcoOEHHOCTH B3aUMOJCHCTBUSL KOH-
LHEHTPUPOBAHHOW CEPHOM M a30THOW KUCJIOT C METAJNIAMM.
OcHOBHBIE CTIOCOOBI MOJYYCHUST KUCIIOTHI.

OcHoBanus U ux cBocTBa. OCHOBaHUS KaK 3JIEKTPOJIU-
ThI, UX KJacCU(UKalMsA MO pa3IUYHBIM MpHU3HAKAM. XH-
MHYECKUE CBOMCTBA OCHOBAHMI B CBETE TEOPUU BJIEKTPO-
JUTAYECKON aucconuanvu. Pa3ioxkeHnue HepacTBOPUMBIX
B Bojic OCHOBaHUU. OCHOBHBIE CIOCOOBI MOJYUYECHUSI OC-
HOBAaHMH.

Coimm u ux cpoiicrBa. Comu kak dmekTpoiauthbl. Commn
CpEIHUE, KUCIIbIE U OCHOBHbIE. XMMHUYECKU CBOWCTBA CO-
JIEW B CBETE TEOPUU JIIEKTPOJUTHUUYECKOW AMCCOLMALINH.
Crnioco6bl ostydeHus coniet. ['uaponus conei.

Oxcuapl u ux cBoiicTBa. ConeoOpasyroIme U HecoIeo0-
pasytoiue okcuabl. OCHOBHBIC, aM(DOTEPHBIE U KHUCIOT-
HbIE OKCHJIbl. 3aBUCUMOCTh XapaKTepa OKCUIAa OT CTEIECHH
OKHCJICHHS] OOpa3ymIIero ero meramia. XUMUYECKUE
CBOMCTBA OKCUJIOB. [lonydueHnune okcuaos.

IIpakTHUyeckue 3aHATHS

CocraBieHne XUMUYECKUX PEAKIIMN B3aUMOACHUCTBUS Me-
TAJJIOB C KUCJIOTAMU; B3AaUMOJCUCTBUS KUCJIOT C OKCHJa-
MU METAIIJIOB; B3aUMOJICUCTBUS KUCJIOT C OCHOBAHUSAMU;
B3aMMOJEHUCTBUS KUCIIOT C COJIAIMU; B3aUMOJECHUCTBUS 1IIe-
JIOYSH C COJISIMM; B3aUMOJICHCTBHS COJIEH C MeETajjaMH;
B3aMMOJEUCTBUS COJIEU APYr ¢ ApyromM. PaznoxeHue He-
pPacTBOPUMBIX OCHOBaHHMU. ['Maponu3 coser pasiamyHOro
THUIIA.

Tema 1.6. XumMuueckue peakuumn

Knaccupukanusi xummuuyeckux peakuuu. Peakuuum co-
€AUMHEHUs], Pa3JoKeHus, 3amenieHusi, oomena. Karanuru-
YECKUE peaklUHUu. ' OMOTreHHBIE U TE€TEPOreHHBIEC PEAKIIUH.
OK30TEpMHUYECKUE U dHIOTEpMHUUYECKUE peakuuu. Termro-




BoM »(ddexT XxumMuueckux peakiui. TepMoXuMUYECKHe
ypaBHeHHs. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE pe-
akuuu. CreneHp okucieHus. OKUCIUTENIb U BOCCTAHOB-
neHue. BoccraHoBUTEND U OKUCIEHUE. METO AJIEKTPOH-
HOro OanaHca JUIsl COCTABJICHHS] YpaBHEHUN OKUCIUTEb-
HO-BOCCTAHOBUTEIIBHBIX PEAKLIMI. DJIEKTPOIU3

Ckopoctb xumnuecknx peakumid. [lonstue o ckopoctu
XUMUYECKUX peakiui. 3aBUCUMOCTh CKOPOCTU XUMHUYE-
CKHX PEaKIil OT pa3nYHbIX (haKTOPOB: MPUPOJIBI pearu-
PYIOLIUX BEIIECTB, UX KOHIICHTPAIIMHU, TEMIIEPATYPHI, MO-
BEPXHOCTU CONMPUKOCHOBEHUSI U HCIOJb30BaHUS KaTalu-
3aTOPOB.

O0patumocTh XuUMHYeCKHX peakunuil. OOpaTumbie U
HeoOpaTUMBbIE peakIuu. XUMUYECKOE PAaBHOBECUE U CIIO-
COOBI €r0 CMEIICHHUS

IIpakTHyeckue 3aHATHS

CocraBnenue ypaBHEHUI OKHCIIUTEIIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMM METOJOM 3JIEKTPOHHO Oa-
JlaHca. DJEKTpOoJIM3 pacTBopa. PacueTHble 3agaum HaA U3-
MEHEHUE CKOPOCTHM XHMHYECKON pEaKIUH; CMEIICHUE
paBHOBECHs B 0OpaTUMOM IIPOLIECCE.

3aBUCUMOCTb CKOPOCTh XMMUYECKOW PEAKIIUU OT KOHIICH-
Tpaluu

Tema 1.7. MeTasjibl 1 HEMETAJIbI

MeTtaibl. OCOOEHHOCTH CTPOCHUSI aTOMOB M KpHUCTall-
70B. duszndeckue cBoicTBa MeTauioB. Knaccudukarus
METAJUIOB I10 Pa3JIMYHBIM NpU3HAKaM. XMMUYECKUE CBOU-
CTBA METAJUIOB. DJIEKTPOXUMHUYECKUN Psi HaNpsKEHUI
MeTaioB. Metaimorepmus. O01IHe criocoObl MOTyYeHUs
MetauioB. [londatue o meramnypruu. [lupomeramnyprus,
TUIPOMETALTYPIHs U dJIeKTpoMeTautyprus. CriaBbl yep-
HBIE U I[BETHBIE.

Hemetanabl. OcoOeHHOCTU cTpoeHust aToMoB. Hemerat-
JIbl — MPOCTHIE BENIECTBA. 3aBUCHUMOCTh CBOMCTB rajore-
HOB OT UX noyiokeHus B Ilepronnueckoit cucreme. Okuc-
JIUTEJIbHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJIOB
B 3aBUCHMMOCTHU OT UX MOJIOXKEHHUS B PSIIY SIEKTPOOTPHUIA-
TEJIbHOCTH.

IIpakTHUyeckue 3aHATHS

Pemenne 3amad u coCTaBIeHUE YPABHEHUU C YYETOM XU-
MHUYECKUX CBOMCTB METAJVIOB U HEMETAJUIOB

XUMHAYECKHUE CBOWCTBA METAJIJIOB

Paznen 2.
Opranunye-
cKasi XUMHUS

Tema 2.1. OcHOBHBIC IOHSITUSA OPTraAaHMYECKOM XMMHUH U
TEOPUA CTPOCHHUS OPraHUYeCKHX COeIMHEeHU I
IIpeamer opranuyeckou xumuM. [IpuponHbie, UCKycC-




CTBEHHBIE M CHHTETHYECKHE OPraHWYECKHE BEILECTBA.
CpaBHEHHE OpPraHMYECKUX BEUIECTB C HEOPTAHUYECKUMHU.
BaneHTHOCTh. XHMMHUYECKOE CTPOCHUE KAaK MOPSAIOK CO-
€UHEHHS] aTOMOB B MOJIEKYJIBI I10 BAJICHTHOCTH

Teopusi cTpoeHnsi opraHuvyeckux coeauHeHuin A.M.
BytaepoBa. OCHOBHBIE MTOJIOKEHUS TEOPUU XUMUYECKOTO
ctpoenus. Mzomepus u nzomepsl. XuMudeckue (Gpopmysisl
Y MOJIETIN MOJIEKYJI B OPTaHUYECKOU XUMUHU
Kaaccuduxanusa opranuveckux BemecTB. Knaccudu-
Kalusl BEIIECTB II0 CTPOCHUIO YIVIEPOJHOTO CKEJleTa M
HATMYUIO (PYHKIIMOHAIBHBIX TPYyMIl. ['OMOJIOTH U TOMOJIO-
rusi. Hauana nomenknarypsl [UPAC

Knaccupukauusa peakuuid B OPraHu4ecKOd XUMMHH.
Peakunn npucoenviHeHus (TMAPUPOBAHUSA, TaJIOT€HHUPO-
BaHMs, TUAPOTaJOr€HUPOBAHUS, ruapartanuu). Peakunu
OTILIEIUIEHUs1 (JETUAPUPOBAHMS, JIETHJIPOraloreHUpOoBa-
HUS, Aeruaparauun). Peakuuu 3amenienus. Peakuuu uso-
Mepu3anuu

IIpakTnyeckue 3aHATUSA
CocraBneHue ypaBHEHWH PEAKIUMN B OPraHUYECKOM XU-
MUHU

Tema 2.2. YrueBoaopoabl U HUX INPUPOAHBIE HCTOY-
HUKH

AJikaHbl. ['oMonOoruuecKkuil psia, U30MEpHUsl 1 HOMEHKJIa-
Typa ajlKaHOB. XMMHUYECKHE CBOMCTBA aJKaHOB (MeTaHa,
3TaHa): TOPEHHUE, 3aMELICHUE, Pa3JIOKEHHUE, NETUIAPUPO-
BaHue. [I[pumeHenune ankaHoB.

AJIKeHbI. ODTHUJICH, €ro IMOoJydeHue (JeruapupoBaHUEM
dTaHa, JeMoJIMMepHu3aIuer MmoaudTHIeHa). ['omonoruye-
CKMH DS, U30MEpPHs, HOMEHKJIATypa AJIKEHOB. XHUMUYE-
CKHME CBOMCTBA ITUJIEHA: TOPEHUE, KAYECTBEHHBIE PEAKIINT
(oOecuBeurBaHre OPOMHOM BOJIbI M pacTBOpa MepMaHra-
HaTa Kalus), rTuapaTanus, noiuMmepusanus. [Ipumenenue
ATUJIEHA Ha OCHOBE CBOMCTB.

JAuenbl M kayyyku. [ToHsaTHE 0 AUEeHaX Kak yriieBOI0pO-
Jax ¢ ABYMs JTBOMHBIMH CBs3sIMH. CONpPSIKEHHBIE TUEHBI.
Xumuyeckue cBoicTBa OyranueHa-1,3 u u3onpeHna: odec-
[[BEUMBAaHHE OPOMHON BOJBI W TMOJMMEpPU3AIUS B Kaydy-
KU. HaTypanbHbIl U CHHTETHYECKHE KaydyKu. Pe3uHa.
AukuHbI. AuetuiieH. XMMAYECKUE CBOMCTBA alleTUIICHA!
ropeHue, o0eciBeUrBaHEe OPOMHOW BOJBI, MPUCOEIUHE-
HUE XJIOPOBOAOpOJAa U rujpartauus. [IpumMeneHue amertu-
JIEHA Ha OCHOBE CBOMCTB. MeXKiIacCOBasi U30MEpHUs C aj-
KaINCHAMU.

Apenbl. benzon. Xumudeckue cBolcTBa O€H301a: TOpe-
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HHUE, PEaKkIuu 3aMelleHus (TaJoreHupOBaHUE, HUTPOBA-
Hue). [I[pumenenne 6eH301a HA OCHOBE CBOKMCTB.
IIpupoaHbie UCTOYHUKHU YIJIeBOAOPOAOB. IIpupomHbii
ra3: cocraB, NMPUMEHEHHE B KadecTBe ToruiuBa. HedTs.
Cocra u mepepaborka Hedtu. Ileperonka HedTH.
HedrenpoaykTsl.

IIpakTH4Yeckue 3aHATHS

CocraBieHue U30MepoB Oprannueckux BemiecTB. CocTas-
JIEHWE YPAaBHEHUM PEAKLIUM B OPTaHUYECKOU XUMUHU
OOnapy>keHue HEMNpeIeNbHbIX COCIWHEHUN B IKHUIKHX
He(TENPOAYKTAX

Tema 2.3. Kuciopoacoaep:kamme OpraHu4yecKue cCo-
e{UHEeHU

Couptsl. [lonydenue staHona OpOXKEHHEM TJIOKO3bI U
rufpataiuend JSTuieHa. [WApokcwiIbHAsg Tpynma Kak
¢yskroHanbHast. [loHaTre 0 peneabHbIX OJJHOATOMHBIX
cruprax. XHMHUYECKHE CBOMCTBA 3TAHOJIA: B3aUMOJECH-
CTBUE C HaTpueM, OOpa3oBaHHME MPOCTBIX U CJIOKHBIX
3¢upoB, okucieHue B anpaerul. [Ipumenenue stanona Ha
OCHOBE CBOWCTB. AJIKOTOJIM3M, €r0 IOCIEACTBUS U IIpe-
IyTPEKICHUE.

I'inuepuH Kak npencTaBUTENb MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHas peakuust HA MHOTOATOMHBIE cIUPTHL. [Ipn-
MEHEHME TIIMLEPUHA.

®enosn. Ousnyeckue U XMMUYECKUE CBOMCTBa (heHoa.
B3aumHoe BiusiHHE aTOMOB B MOJIeKyJe (eHoJia: B3auMo-
JEUCTBUE C TUAPOKCUIOM HATPUS U A30THOW KHCIIOTOU
Aapaeruabl. Ilonstue 00 anpaerummax. AJsbaeruaHas
rpynmna kak ¢GyHKuuoHaiabHas. dopmanbierus U ero
CBOWCTBA: OKHCIIEHHME B COOTBETCTBYIOIIYIO KHCIOTY,
BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMM ciupT. [lomyuenue
aNbAETUAOB OKHCIEHHEM COOTBETCTBYIOIIMX CHUPTOB.
[Ipumenenue popmasibieruga Ha OCHOBE €r0 CBOMCTB
KapoOonoBrbie kucaorthl. [ToHsaTHe 0 KapOOHOBBIX KHCIIO-
tax. KapOokcuibHas rpynna kak (QpyHKUuoHasbHas. ['o-
MOJIOTHYECKUHN psAll MpeeiabHbIX OJHOOCHOBHBIX KapOo-
HOBBIX KUCHOT. [loiaydyeHre kapOOHOBBIX KHUCIOT OKHUCIIE-
HHUEM aJbJETUI0B. XUMUUYECKHE CBOMCTBA YKCYCHOM KHC-
JOTHI: OOIIME CBOWCTBA C MUHEPAJIbHBIMU KHUCIOTAMHU U
peakiust dtepuduxanuu. [IpuMeHeHne yKCyCHOW KHCIIO-
Thl Ha OCHOBE CBOWCTB. BpICIIue >XHpHBIE KHCIIOTHI Ha
MPUMEPE NMATIBMUTUHOBOM 1 CTEAPUHOBOU KHCIIOTHI
Caoxnble 3pupbl U xupbl. [loyueHue cioxkHbIX >Qu-
poB peakiued srepudukanyu. CroxHbie 3GUPHl B MPHU-
pone, ux 3HaueHue. lIpumeHeHHe CIoXHBIX 3(DUPOB Ha
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ocHOBe CBOMCTB. XKupsl kak cioxubie 3¢upsl. Knaccudu-
Kalus )XKUPoB. XUMUYECKUE CBOMCTBA JKUPOB: THAPOIU3 U
TUAPUPOBAHUE JKUIKUX KUPOB. lIpuMeHeHHne KHUpOB Ha
OCHOBE CBOMCTB. MblLa

YraeBoabl. YTiieBoJbl, UX KiIaccUPUKalUsI: MOHOCaXa-
punsl (Tir0Ko03a, (PpykTo3a), Aucaxapuabl (caxaposa) u
nonucaxapuabl (KpaxMain U IeJuiroio3a). ['moko3a — Be-
IIECTBO C JBOMCTBEHHOW (PYHKIMEW — albIerUIOCIHUPT.
XUMHYECKHE CBOMCTBA TJIKOKO3bl: OKUCJIECHHUE B TIIFOKOHO-
BYIO KHCJIOTY, BOCCTaHOBJIEHHE B COpPOUT, CIHUPTOBOE
Opoxenue. [IpuMeHeHNE TIIOKO3bI HAa OCHOBE CBOWCTB.
3HavyeHue yrieBOJAOB B KUBOUW MPUPOJAE U KU3HU UYEJIOBE-
ka. [loHATHE O peakuusIX MOJTMKOHAECHCANU U THAPOIU3A
Ha [IPUMEpE B3aMMOIIPEBPAILICHHI: TJIFOKO3a MOJIMCAXapu]]

IIpakTHyeckue 3aHATHS

Haxoxnenue MonexynspHod ¢opmynsl BemiectBa. Co-
CTaBJICHUE YPABHEHUU PEAKIMH B OPTaHUYECKOU XUMUU
CBOICTBA YKCYCHOM KHCIIOTHI.

Tema 2.4. A3orcoaep:kaiiye OpraHu4YecKue coeIuHe-
Hus. lHoaumepnbl

Amunbl. [lonstue 06 amuHax. AnudaTudyeckue aMuUHBI,
UX Kiaccu(uUKalus 1 HOMEHKJIAaTypa. AHWINH, KaK opra-
HU4yeckoe ocHoBaHue. [lonyyeHrne aHWIMHA U3 HUTPOOEH-
3o1a. [IpyuMeHeHre aHIMHA Ha OCHOBE CBOWCTB. AMUHO-
KUCIIOTHl. AMUHOKHCIIOTHI Kak aM(poTepHble TUPYHKIHO-
HaJIbHbIE OPTaHUYECKUE COCIMHEHUSI. XUMUYECKUE CBOW-
CTBa aMHHOKHCIIOT: B3aUMOJIEUCTBHE CO IIEI0YAMHU, KHC-
JOTaMU U JAPYT C ApyroMm (peaxkuusi NOJUKOHIECHCAILUH).
IlentuaHas cBsA3b M noJMnentuael. llpumenenne aMuHo-
KHMCJIOT Ha OCHOBE CBOMCTB. benku. IlepBuunasi, BTopnd-
Has, TPETUYHasi CTPYKTYpbl OENKOB. XMMHUYECKHE CBOW-
CTBa OEJIKOB: TOPEHHE, JE€HATypalus, TUAPOJIN3, [IBETHbIC
peakuuu. buonornueckre QyHKIUU OEIKOB.

Honumepsl. benku u nonucaxapuabl Kak OMONOJIUMEpHI.
[Lmactmaccsl. IlomyyeHne noamMepoB peakuen Mmojimme-
pU3alMK U MOJUKOHACHCAMK. TepMOIUIaCTUYHbIE U Tep-
MOpPEAaKTUBHBIE I1acTMacchl. [IpeacraBurenu miacrmacc.
Bonokna, ux knaccudpukanud. [lonydenue BomokoH. OT-
JEJIbHBIE MTPEICTABUTENI XUMUYECKUX BOJIOKOH.

IIpakTHUyeckue 3aHATHS

Haxoxnenune Monexynsipaoir (opmynsr BemectBa. Co-
CTaBJICHUE YPABHEHUU pPEaKIMil B OPraHUYECKOU XUMUHU
CaoiicTBa 0€IKOB

HTorosoe moBropenune
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2.3. PexoMeHnayembie 00pa3oBaTe/IbHbIC TEXHOJIOTHHU

Texuonorus

Hcnonp3oBaHue Ha JICKOUAX U MPAKTHYCCKUX 3aHATUAX UJUIFOCTPATUBHBIX MATC-
PHAIOB, INIAKATOB, ACMOHCTPAIIMOHHBIX MOHCHCﬁ.
Hcnons3oBaHue HA JICKIIUAX HpGSGHT&HI/Iﬁ 110 TUCITUITIIMHC.

Hcnonp3oBaHue HpO6J’I€MHOFO H3JIOKCHUA JICKHMOHHOT'O MaTCpralia U CO34aHHUC
HpO6J’ICMHBIX CI/ITyaHHﬁ Ha IIPAKTHYCCKHUX 3aHATHAX.

Hcnonb3oBaHue KOMIIBIOTCPHOT'O TCCTUPOBAHMA JIJIA TCKYIICTO KOHTPOJIST OCBO-
CHHU CTYACHTAMH 3HaHHﬁ, YMGHHﬁ, HAaBBIKOB I10 JUCLHHUIIIIUHE.

3. YCJIOBUSA PEAJIN3AIIUU YYEBHOM JUCIUILINUHBI

3.1. TpeOoBaHusI K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY
odecneYeHH 10
Peanuzanus yueOHON JUCHUIUIMHBI TPEOYET HAITHMYUS
-JIEKIIMOHHOMW ayIUTOPUU: KOMIUIEKT MeOeNH JijIsl 00y4aroIInuXcs; MECTO MPEno/iaBa-
TeJsl, HarJsAHbIe MOCOOUS; yUeOHO-METOAUUYECKUI KOMILIIEKC.
-1aboparopust « XUMHM»: KOMIUIEKT MeOeu JJi1 00y4aroluxcs; Ha0op peaKTUBOB
JUTsl IPOBEJICHUs 1a00paTOPHBIX paboT; paKOBUHA; IIKa( BBITSKHOM; OTHETYIIIH-
TeJb; alTeyKa ¢ HA0OPOM MEIMKAMEHTOB; HHCTPYKIUS IO TEXHUKH 0€3011aCHOCTH
npu paboTe B KaOMHETE XUMUU; IEPUOANYECKasl TaOJINLA HIIEMEHTOB.

3.2. UudopmanuonHoe odecnevyeHne o0yueHust

Ilepeyens pekoMeHAyeMbIX Y4eOHbIX u3gaHuii, UHTEepHeT-pecypcoB, a0-
MOJIHMTEJIbHOM JIMTePaTypbl

OcCHOBHbBIE HCTOYHUKH:
1. ["a6puensa O.C., OctpoymoB N.I'. Xumus 11t mpodeccuii U cneruaibHOCTEN
TEXHUYECKOTO MPOQWIIst: yUeOHUK JJIA CTY. YUPEXKACHHUM cpell. Tpod. oOpa3oBaHMUs.
— M., 2014.- 272 c.
2. ["a6puensn O.C., OctpoymoB WU.I'., Cnankos C.A., Jopodeera H.M. IIpakTu-
KyM: yue0. mocoOue jis CTy. yupexaeHui cpea. npod. oopazoBanusi. — M., 2014.
3. INabpuensn O. C., JIsicoBa I'.I'. Xumus. 10. 11 knace. M: «/poda», 2013.
4, Epemun B. B. Xumus. — M.: «Jlpodar, 2015.
5. Pymsutuc I'. E., ®ensaman E.I'. Xumus 10, 11 k. - M.: «IIpocBemienuey,
2014.-224 c.

JlomoIHUTEIbHbI€ HCTOUYHHUKM:
1. Xomuenko I'.Il. Heopranuueckass xumusi [DNEKTPOHHBINH pecypc]| : yueOHUK
JUISL CeNbCKO-X03s11cTBeHHBIX BY30B / I'.I1. Xomuenko, M.K. [luTtoBuy. — DaeKTpOH.
tTekcToBble nanHbie. — CII6. : KBaapo, 2017. — 464 ¢
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2. [Tpecc U.A. OcHoOBBI 001IeH XUMHUH [ DNEKTPOHHBIN pecypc] : yueOHOe moco-
oue / .A. Ilpecc. — DnexTpoH. TekcToBble AanHble. — CII6. : XUMU3 AT, 2017.
— 352 c.

3. ['onuapoBa I'.H. Teopernueckue OCHOBBI XMMHH [DJIEKTPOHHBIA pecypc| :
yueoHoe nocooue / I'H. ['onuapoBa. — DeKTpOH. TeKCTOBbIE NaHHble. — Camapa:
[ToBOKCKMI TOCYJapCTBEHHBIN YHUBEPCUTET TEIEKOMMYHUKAIUI U WH()OPMATHKH,
2017. — 84 c.

4, Kypc mo Heopranmdeckod XUMHH [DIEKTPOHHBIA pecypc] / . — DIIEKTPOH.
TEeKCTOBbIE JaHHble. — HoBocuOupck: Cubupckoe YHUBEPCUTETCKOE M3AATENbCTBO,
Hopwmartuka, 2016. — 118 c.

5. COopHuK 3a1a4 110 00MIel XUMHH [ DIEKTPOHHBIN pecypc] : yaeOHoe mocodue /
B.IL. EryHoB [u ap.]. — DnekTpoH. TekcToBble AaHHble. — Camapa: Camapckuii roc-
YAApPCTBEHHBIA apXUTEKTYPHO-CTPOUTENbHBIN YHUBEpcuTeT, ObC ACB, 2016.

6. COopnuk 3a1a4 1o 0011el XUMUHU [ DIEKTPOHHBIN pecypc] : yuebHoe mocoodue /
B.I1. Erynos [u ap.]. — DaekTpoH. TekcToBble AaHHble. — Camapa: CaMapckuii roc-
YAApCTBEHHBIA apXUTEKTYPHO-CTpOoUTENbHBIN YyHUBEpcuTeT, DbC ACB, 2016.

7. CemenoB U.H. Xumus [DnekTpoHHBIN pecypc]| : yuebHuk mis By3oB / U.H.
Cemenos, 1.JI. Ilepdunoa. — DaektpoH. TekcToBble ganHbie. — CI16. : XMMU3-
JAT, 2016. — 656 c.

[Tporpammuoe obecnieueHue u HTepHeT-pecypehl

1. http://www.xumuk.ru/- cait o xumun

2.http://www.orgchem.ru/ naTepakTHBHBIN MyJIbTUMEANA YICOHUK IO OPTaHUYECKOM
XMMUH JIJIS IIKOJIbHUKOB.

3. https://himi4ka.ru/ xumust ¢ Hy1sI
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

KoHTposb 1 o1leHKa pe3ysIbTaTOB OCBOEHUS Y4€OHOMN TUCHUIUIMHBI OCYIECTB-
JIAETCS MPETOIaBaTENEM B IPOLECCE MPOBEICHNS IPAKTUUECKUX 3aHITUN B BUJIE
OTpoca, 3aJJaHUi Ha TPAKTHUECKUX 3aHATUSAX U J1a00paTOPHBIX pabOTax U B 3a4eT-
HBIX OUJIETaX, a TAK)Ke BBITIOJHEHHS 00YJAIOIIMMHUCS TOMAIIHUX 3a/1aHuH.

Pe3ysabTarsl 00yyeHus
(ocBOEHHbBIE YMEHMS1, 3HAHHUSI, KOMITIETEHIHH )

@®opMbI U METO/IbI KOHTPOJISA U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

3HaHun:

-BaKHEHIIME XMUMHYECKUE TOHSATHUSA: BEIIECTBO,
XUMHUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, OTHOCH-
TeJbHBIE aTOMHAsi U MOJICKYJISIpHAs MacChl, UOH,
aJUIOTPONHS, U30TOMbI, XUMUYECKAsI CBS3b, AJICK-
TPOOTPHULIATEIIBHOCTh,  BAJEHTHOCTb, CTEICHB
OKHCIICHUSI, MOJIb, MOJISIpHAas Macca, MOJISIPHBINA
00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIE-
KYJSIPHOTO YW HEMOJIEKYJISIPHOTO CTPOCHUSI, pac-
TBOPBI, DJIEKTPOJUT U HEDJICKTPOJIUT, IEKTPOIU-
TUYECKasl AUCCOIMAIUS, OKUCIUTENIb U BOCCTAHO-
BUTEIb, OKHCIICHUE U BOCCTAHOBIICHUE, TETIIOBON
ahdexT peaknuu, CKOPOCTh XUMHUYECKOW peak-
[[MU, KaTajiu3, XUMHYECKOE DaBHOBECHUE, yTJie-
POJIHBIN CKelleT, (PYHKIIMOHAJIbHASI TPyIMIa, WU30-
MepHsi, TOMOJIOTHS;

-OCHOBHBIE 3aKOHBl XUMHUHU: COXPAHEHHS MAaCChI
BEIIIECTB, MOCTOSIHCTBA COCTaBa BellecTs, [lepuo-
nndeckuii 3akoH /(.M. Menaeneena;

-OCHOBHBIC TCOPUU XUMHUHU: XUMUYECKON CBS3H,
AIEKTPOJIMTUYECKON JUCCOIUALINM, CTPOEHUS Op-
TaHUYECKUX M HEOPTAaHUUECKUX COCTMHCHHM;
-BOKHEHIINE BEIIECTBA W MaTE€pHUalibl: Ba)KHEMU-
[IMe METAJUIbI U CIUIABBI; CEpHasi, COJIsTHAsA, a30T-
Has M YKCyCHasi KHUCJIOTHI; OJaropoJiHbIE Ta3kl,
BOJIOPOJI, KUCIIOPOJI, TajlOreHbl, IIEJIOYHBIE Me-
TaJUIbl; OCHOBHBIC, KHCJIOTHBIE W amM{pOTEpHbIE
OKCHUJIbI U THIIPOKCHUJBI, MIEIOYH, YTICKUCIbIN U
yrapHbli ras3bl, CEpHUCTBIA Ta3, aMMHaK, BOJA,
MPUPOIHBINA Ta3, METaH, dTaH, YTUICH, alleTUJICH,
XJIOpUJ HaTpusi, KapOOHAaT M TUApPOKapOOHAT
HaTpusi, KapOoHat u QocdaT Kauplus, OEH30I,
METaHOJI U ATAHOJI, CJIOKHBIC dPUPBI, JKUPBI, MbI-
Ja, MOHOcaxapubl (TJIFOKO3a), Tucaxapubl (ca-
xapo3a), nojaucaxapuabl (Kpaxmai U IeJUII0JI03a),

Texkyumui KOHTPOJIb:

YCTHBIA KOHTPOJIb (NIEpecKas,
JMaJIoT, MOHOJIOT, JAEJIOBasi Urpa,
JTUCKYCCHS);

MUCbMEHHBIN KOHTPOJIb (TECT)
(bpOHTaNTBHBIN KOHTPOJIb
(ompoc);

WHJMBUAYJbHBIA KOHTPOJIb
TEeKYLIUI KOHTPOJIb (MpOBEpKa
CaMOCTOSTENbHON pabOTHI CTY-
JIEHTA);

PEUTHUHIOBAsI OLICHKA 3HAHUU
CTYJICHTOB IO Y4EOHOM TUCITU-
TUTHHE (€KEMECSIUHO).

IIpomexyTOYHBIA KOHTPOJIb:
BrinosiHeHne NpakTUYECKUX pa-
60T

Brinonxenue 1adbopaTopHbIX pa-
6ot Nel,2.3.4

HToroBulii KOHTPOJIb:
HuddepenunpoBaHHbIi 3a4eT
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AHWJIMH, aMHWHOKHCJIOTHI, 6€JIKI/I, HCKYCCTBCHHEIC
N CHHTCTHYCCKHC BOJIOKHA, KAY4YKH, IIJIAaCTMACCBI

YMeHus:

-Ha3bIBaTh: U3yUYCHHBIC BEILIECTBA MO «TPUBHAIb-
HOI» WU MEXIYHAPOIHON HOMEHKIATypam;
-OIPEAEIIATh: BAJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX BJIEMEHTOB, THUII XMMHUUYECKOUN CBSI3U
B COCJUHEHUSX, 3apsj] MOHA, THN KpUCTaLINYe-
CKOW PEIIETKH, XapakTep Cpeabl B BOJHBIX pac-
TBOpax, OKUCJIHUTENb U BOCCTAHOBUTENb, HAIIPaB-
JICHUE CMEILECHUSI PAaBHOBECUS TOJl BIMSHUEM
pasnUYHBIX (DAKTOPOB, W30MEPHI M TOMOJIOTH,
MPUHAIJICKHOCTh BEUIECTB K pPa3HbIM Kiaccam
HEOPTaHUYECKUX M OPTaHUYECKUX COCIUHEHUM;
XapakTep B3aMMHOTO BJIMSIHUSI aTOMOB B MOJIEKY-
JlaxX, TUIIBl PEaKUi B HEOPraHUYECKOW U OpTraHu-
YEeCKOM XMMMU;

-XapaKTepPHU30BaTh: S-, P-, 0-3JIE€MEHTHI MO WX IO-
noxenuto B [lepuoanueckon cucreme .M. Men-
JeneeBa; OOIIMEe XMMUYECKHE CBOMICTBAa MeETall-
JIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHU-
YECKHX M OPraHWYECKUX COCIMHEHUM; CTPOCHHUE
U CBOIMCTBa OPraHMYECKUX COEAMHEHUU (yrieBo-
JIOPOJIOB, CIIUPTOB, (PEHOJIOB, AJIbJIETHUAOB, KETO-
HOB, KapOOHOBBIX KHCJIOT, aMUHOB, aMUHOKHUCJIOT
U yTJIEBOJIOB);

-00BSICHSATH: 3aBUCUMOCTh CBOMCTB XUMHUYECKOTO
AJIeMEHTa U 00pa30BaHHBIX MM BELIECTB OT I0-
noxenus B [lepuogumueckon cucreme /.M. Men-
JIeJIeEBa; 3aBUCUMOCTh CBOWCTB HEOPTaHUYECKUX
BEILIECTB OT HMX COCTaBa M CTPOEHUS, MPUPOILY
XUMHUUYECKON CBSA3U, 3aBUCUMOCTb CKOPOCTU XU-
MUYECKOM peakiyu OT pa3IMuHbIX (aKTOPOB, pe-
aKIIMOHHOM CHOCOOHOCTH OPraHMYECKHX COEeHu-
HEHUU OT CTPOEHUS UX MOJIEKYJ;

-BBIMIOJIHSITh XUMUYECKUM SKCIEPUMEHT IO pac-
MO3HABAHUIO BAXKHEUIINX HEOPraHMYECKUX U Op-
FaHUYECKUX BEIECTB, MOJYYEHUIO KOHKPETHBIX
BEILIECTB, OTHOCSIIMXCA K M3YYEHHBIM Kjaccam
COCJIMHEHUM;

-IIPOBOJIUTh PACUETHI IO XUMHYECKUM (popMysiaM
Y YPABHECHUSIM PEaAKIIUN;

-OCYLIECTBIISITh CAMOCTOSITENIbHBIA MOUCK XHUMHU-
YecKOoM MH(POpPMaILIUK C UCIOJIb30BaHUEM pa3Jiny-
HbIX HWCTOYHUKOB (CIIPAaBOYHBIX, HAYYHBIX H
Hay4YHO-TIOMYJISIPHBIX M3JIaHUM, KOMIIbIOTEPHBIX
0a3 maHHBIX, pecypcoB HMHTepHeTa); HCMOJB30-
BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JJI 00paObOTKH
U Tepeladyd XUMUYECKOW wWHhOpMaIi U ee
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MIPEJICTABJICHUS] B PA3INYHBIX (hopmax;

Komnerenuum:

OK 7. ConeiicTBOBaTh COXPaHEHHUIO OKpPY-
XKaromen cpeapl, pecypcocoepexenuto, dhdek-
TUBHO JICHCTBOBATh B UPE3BbIUAWHBIX CUTYAIUSIX

OK 8. [InmanupoBaTh U peain30BbIBaTh COO-
CTBEHHOE MPOECCHOHATBHOE U TUYHOCTHOE pPa3-
BUTHE

IIpoBepka camMoCTOATENBHOU pa-
OOTBI CTY/ICHTA.

Pabora co cnoBapsiMu u chpa-
BOYHOM JINTEPATYPOHN

PaboTa ¢ MHTEpHET HCTOYHMKA-
MU

PaGoTa B coctaBe rpymnibl
Pa3paboTka TECTOBBIX 3aJlaHM,
KPOCCBOPJIOB.

4.2 ®opMbI U COAEPKAHUE TEKYLIEro, IPOMEKYTOYHOI0 U HTOTOBOI'0 KOHTPOJIS
Texymuii KOHTPOIb Y4EOHOTO MaTepraia 3aKJIF04aeTcs B CIEAYIOIIEM:

— YCTHBIN ONPOC IO IPOUICHHON TEME;
— TECTOBBIC 3a1aHHUS.

4.3 IlpuMepHBbIH TeCT MO0 Kypey «XHUMHN»

4.3.1 llpumepHsbliii TecT 10 Kypey «Heoranumveckass XuMHsD)

1. K npocTeiM BelliecTBaM OTHOCUTCSA
1) CepHas KHCII0Ta
2) CIHUPT
3) OKCHJI KaJIus
4) KHCIIOPOJT
2. KucnotasiMu cBoMicTBaMU 00J1aJa€T OKCHUJ AJIEMEHTa, KOTOPBIN B IEpUOaNYEe-

CKOHM CHCTEME HaXOgUTCS
1) B 3-M niepuoge, [ITA rpynme
2) BO 2-M niepuone, IVA rpymme
3) B 3-M niepuoze, I[IA rpymme
4) BO 2-M mepuoje, [A rpymme

3. B arome ¢ocdopa obiiiee yucao AEKTPOHOB M YUCIIO IJIEKTPOHHBIX CIIOEB CO-
OTBETCTBEHHO PaBHBI
1) 31,3
2) 15,5
3) 15,3
4) 31,5
4. BemiecTBo, B KOTOPOM CTENEHb OKUCIIEHUS yIiIepoa paBHa +2,
1) YTIICKUCIBIN Ta3
2) yrapHbli Ta3
3) M3BECTHSK
4) yroJibHas KUCIIOTA
5. Cpenu Bcex BUIOB KPUCTAIUTMUECKUX PEHIETOK CaMOM HEMTPOYHOMU SIBIISIETCS
1) WOHHAS
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10.

11.

12,

13.

2) MeTaJuTMIecKas

3) aTOMHast

4) MOJICKYJISIpHAs
Peakuus mexay oxcunom Meau(Il) u cepHoit KUCIOTOM OTHOCHTCS K peaKIlu-
SIM

1) oOMeHa

2) COEVHEHUS

3) 3aMeIleHHUS

4) pa3IoKeHUs
DNEKTPOIUTOM HE SABJISIETCS

1) Mg(OH)

2) Ca(OH),

3) KOH

4) CsOH

Peakuinyu nOHHOro 0OMEHa COOTBETCTBYET YpaBHEHHE
1) SO; + 2NaOH = Na,SO; + H,0
2) Na,O + SO, = Na,SO,
3) Na,SO; + 2HCI = 2NaCl + H,O + SO,1
4) 2HCI + Zn = ZnCl, + H,?

B pacTBOpe HE MOI'YT OJHOBPEMEHHO HAaXOUTHCS HOHBI
1)  Zn* uNO;
2)  APFfucCr
3) Ag uCI
4)  Cu* uSO,”

OcHOBHBIE OKcHIbI cocTaBa D0 00pa3yeT KaXK/Iblii U3 METAJJIOB, YKA3aHHBIX

B PSIY
1) HATpUH, KT, pyouani
2) ATFOMUHWH, Oapuid, KaIbIHiA
3) MarHui, KajabIUi, CTPOHITUI
4) OCpHMILIN, TUTUH, 113N
Oxkcup yraepona(IV) pearupyer ¢ KaxxabIM U3 JBYX BEIIECTB
1) C BOJIOM M OKCHJIOM Oapust
2) C KHCJIOPOJIOM U OKCHIIOM HATPHsI
3) ¢ cynb(}haToM HATPHUS M THAPOKCHUIOM KaJIHs
4) ¢ okcuzioM xkene3a(lll) u cepHoit KucIOTOM
I'unpoxcun 6apus pearupyet
1) XJIOpUJ HATPUS
2) cynbdar HaTpuUs
3) OKCHJI HATPHSI
4) THJIPOKCHJT HATPHS
CepHast KHCJIOTa HE B3aUMOJICHCTBYET
1) ¢ okcuzioM azota(V)
2) C OKCHIOM HaTpHsI
3) ¢ ruapokcuaom meau(1l)
4) C XJIOpUAOM Oapusi
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14, Cynbdar meau(1l) B3aumoieiCTBYET ¢ KaXAbIM U3 TPYIIIIHI BEIIECTB B Py
1) Mg, KOH, NaCl
2) Zn, NaOH, BaCl,
3) Fe, AgNos, Mg(OH),
4) Ag, KNO3, KOH
15. Jlns cxemsl npespamienuit N, — NH; — NH,OH — NH,;Cl — AgCl Heo6-
XOJIMMO TOCIIE0BATENILHO UCIIOJIb30BATh BEIIECTBA, YKA3aHHbBIE B PSIAY
1) H,, H,0, HCI, AgN03
2) 0O,, H,0, AgNO;;, HCI
3) H,, NaOH, HCI, KNO3
4) HCI, H,O, KNOs, CUC|2

16. B cxeme mpespamenuii Bemecte Cu(NO3), — Cu(OH); — X — Cu Bemie-
CTBOM «X» SIBJISIETCS
1) CuCl,
2) CuO
3) Cu,0
4) CuSO,
17. CHHIOIO OKpaCKy JIAKMYC UMEET B pacTBOpE
1) COJISTHOM KHCIIOTHI
2) XJIOpHUIa HATPUS
3) THJIPOKCHJIa HATPHUS
4) A30THOM KUCJIOTHI
18. Meramueckue cBOMCTBa ciladee BCEro BhIPAXKEHBI
1) y HaTpus
2) y MarHus
3) y KaJIbLIUs
4) y aIIOMUHUS
19. K okucanTensHO-BOCCTAaHOBUTEIBLHBIM PEAKITHSIM OTHOCUTCS

1) Na,O + H,0 = 2NaOH

2) CuO + H,SO, = CuSO, + H,0O
3) CaCO3; = CaO + CO,

4) Zn + 2HCI = ZnCl; + H,

20. YcTaHOBUTE COOTBETCTBHE MEXKAY HA3BAHMSIMH 3JIEMEHTOB U BHUIOM XUMU-
YECKOM CBA3M, KOTOpasi 00pa3yeTcsi B UX COCIMHEHHUSX U MPOCTHIX BEIIECTBAX
HA3BAHUE 3JIEMEHTOB BUJ] XUMHWYECKOM CBA3U
A) a30T U BOJIOPO/I 1) MeTaJlJTnyecKas
b) YTJIEpOA U KaJbLUN 2) KOBAJICHTHAs MOJSIpHAs
B) aTOMBI KHCIIOPOJIa 3) KOBAJIEHTHAs1 HEMOJIIPHAs
I) aTOMBbI CTPOHLIMS 4) HMOHHAas

23. BpruucanTh Maccy 1MHKa, IPOPEArupoBaBIIErO C PACTBOPOM COJITHOW KHUCIIO-
ThI, €CITU TIPHU PEAKIINH BBICIIIOCH 5,6 TUTPOB BOAOPOIa

24. Hanwmwurte ypaBHEHHsI pEakildid, C MOMOIIBI0 KOTOPBHIX MOXHO OCYIIECTBUTH
MIPEBPAIICHUS ATFOMUHUN — XJIOPUJT ATFOMUHUS — X — OKCHUJI aTFOMUHUS

25. Brruucnure maccy xapOoHaTa KaibIls, TPOPEArHpPOBABIIETO C PACTBOPOM
a30THOM KUCJIOTHI Maccor 63 rpaMma U MacCOBOM J0Jiei KuciaoTsl B pactBope 20%.

19



KPUTEPUU OLIEHKMU:
3a kaxkablid NIPaBUT OTBeT 2 faJ1a

<70% - «2» 10 34 6a/10B - «2»

70%-80%0 - «3» 39 6aja - 35 6auaaa - «3»
80%0-90%0 - «4» 44 6as1s10B - 40 62J1710B - «4»
> 90% - «5» 50 6a.1710B - 45 6a/1J10B - «5»

4.3.2 IllpumepHbiii TECT MO Kypcy «Opranunyeckasi XuMusi»
1. BemectBa, umetoniue gopmynsl CH3 — O — CH3 u CH3 — CH2 — OH, sBustoTcs

1) romonoramu; 2) u3oMepaMu;  3) IOJUMEPAMU; 4) menTuIaMH.
2. YrineBoJaopo/l, B MOJIEKYJIE KOTOPOTO aTOMBI YIJIEPO1a UMEIOT
sp® ruGpuIM3aLIIO 1) 6yren-1; 2) O6yran; 3) Oyramuen-1,2; 4) Oytun-1.
3. [IpoxyKkTOoM rugpaTaiuy 3TUJICHA SIBIISIETCA:

1) crupt; 2) xucnora; 3) anpuerua; 4) ajkas.
4. TosbKO B OJIHY CTAJIUI0 MOKET MPOTEKATh THAPUPOBAHUE ATOTO YTIEBOIOPO-
na: 1) 6yranuen-1,3; 2) 6yren-1; 3) 6enzon; 4) Oytun-2.
5. KonmuecTBo aTOMOB BOAOpOAA B IUKJIOTEKCAHE:

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

1) melitpanbHas; 2) kucnast;  3) cosneHas;  4) mienovHasl.
7. B IpOMBIIIJIEHHOCTH apOMaTUYECKUE YTIIEBOIOPOIbI MOTYUYaIOT
u3... 1) mpupoaHoro rasza; 2) HedTH; 3) OCTATKOB TOPHBIX TO-
pox; 4) Topda.
8. YkcycHas KHCIIOTa HE BCTYIMAET BO B3aUMOJICHCTBUE C BEIIECTBOM

1) okcup KambLus 3) meap

2) MeTaHOI 4) numeBas coja

9. AuleTuieH TPUHAIICKUT K TOMOJIOTHYECKOMY PSIY:
1) ankaHoB; 2) ankuHOB; 3) apeHoB; 4) aJKEHOB

10. [TonumponuieH NoJy4aroT U3 BelecTna, Gopmysia KOTOPOTo

1) CH2=CH2; 2)CH=CH; 3)CH3-CH2-CH3; 4)CH2=CH - CH3.
11. K 900BUTBIM BeleCTBAaM OTHOCHUTCH:

1) metanon; 2)atanois; 3) mpomanon; 4) OyTaHOIL

12. ®eHon HENB3s UCTIOJIB30BATH JJIS TOTYYCHHS

1) xpacurenei 3) nuIEeBbIX 100aBOK
2) KanpoHa 4) B3pbIBUATHIX BEIIECTB
13. ®opmanuH — 3TO BOJHBIN PaCTBOP
1) ykcycHoro anpzeruaa 3) MypaBbMHOTO ajbAeruaa
2) YKCYCHOM KUCIIOTbI 4) 3TUII0BOTO CIUPTA
1. Y CTaHOBUTE COOTBETCTBUE MEXAY Ha3BAHUEM BEILIECTBA U YUCIIOM T-CBA3EH B

€ro MOJIEKYJIE.
HazBanwue BelecTBa YMCIIO M - CBA3EH
1) sTan a) HOJIb
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2) 6yraauen-1,3 0) onHa

3) mpomnen-1 B) JIBC
4) aneTuieH ) TpH
1) 4eThIpe
2. VYcTaHOBUTE COOTBETCTBHE MEX]ly HA3BAHHEM BEIIECTBA M €TI0 HAXOXKJACHUEM B
IpUpo/IE:
BEIIICCTBO HaX0XJICHUE B TIPUPOJIE
1) I'mroko3a a) B COKE CaXxapHOU CBEKJIbI
2) Kpaxman 0) B 3epHE
3) Caxapo3za B) B BUHOTPAJIHOM caxape
4) Lenmono3a ) B IPEBECUHE
3. Y cTaHOBUTE COOTBETCTBHUE MEXKTy HA3BAHMEM BEIIECTBA M €T0 (POPMYIIOH.
Ha3zBanue BemecTna dopmyna
1) aTan a) CH3-CH3
2) METaHOJ 6) CH3-OH
3) mpomaHoBas KUCJIOTA B) CH=CH
4) aneTuiaeH r) CH3-CH2-COH

) CH3-CH2-COOH

KPUTEPUHU OLIEHKMUA:
3a kaKabIH NPaBUT OTBET 2 0ajl1a

<70% - «2» 10 210217108 - «2»

70%-80% - «3» 25 6as - 22 6anga - «3»
80%0-90% - «4» 28 6a/10B - 26 6a/1710B - «4»

> 90% - «5» 32 6a/10B - 29 6a/1710B - «5»

4.5. Bonpocsl K 1u(pepeHIIUPOBAHHOMY 3a4eTy:

1. [Tpenmert u 3agaun xumunu. OCHOBHBIE MTOHATHSI XUMUHU (XUMUYECKUI 3JIEMEHT,
aToOM, MOJIEKYJIa, BEIIECTBO, AJIOTporusi). OCHOBHBIE 3aKOHBI XMMHUHU (3aKOH MOCTO-
SHCTBA COCTaBa BEUIECTBA, 3aKOH ABOrajpo, 3aKOH COXPAHEHMS MacChl BEIIECTBA,
nepuoauyeckuii 3akoH J[.M. Menpaeneena).

2. Crpoenne [lepnognueckoil cucTeMbl XUMUYECKHUX 31eMeHTOB [[.M. Mennene-
€Ba, 3aKOHOMEPHOCTU U3MEHEHHUS CBOICTB B cucTeMe U ee 3HaueHue. CTpoeHue aTo-
Ma XUMUYecKoro sneMeHTta. [IpuBectu nmpumep Ha snemeHrtax 1-3 mepuoma [ICXD
JI.. Menpaeneena.

3. CocTaB U cTpoeHue BelecTBa. XuMuyeckas gopmyna. OTHOCUTENbHAS aTOM-
Has U MOJIEKyJIsipHas Macca. MaccoBast 10Jis JIeMEeHTa B XUMHYECKOM COEAMHEHHH.
BbrancnuTh MaccoByIO 010 3JIEMEHTOB B COEIMHEHUU (110 BBIOOPY YUMTEIS).

4. Tunel XuMHYECKON CBSI3W (MOHHAs, KOBAJIEHTHAs, METAJUIMYECKasi, BOJOPOI-
Has), MEXaHU3M 00pa30BaHMUs, CBOMCTBA BELIECTB C Pa3IMUHBIMU XUMUYECKUMU CBSI-
3amu. [IpuBecTu mpumep cxembl 00pa30BaHUS KaXKJOTO TUIIA CBSI3H.

S. JlucniepcHble CUCTEMBI: COCTaB, KilacCU(pUKaIMK, IPUMEPHI BEIIECTB, CBOICTBA
BEILECTB.
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6. Yuctele BeliecTBa U cMecH. Buapl cmecei, ux 3HadeHue. BelunuciauTs Macco-
BbI€ JIOJIM KOMIIOHEHTOB BEIIECTB B CMeCH (10 BBIOOPY YUUTEIs).

7. OCHOBHBIE TMOJIOKEHUS TEOPUU AIEKTPOTUTHUECKON nuccormanuu (popmyu-
POBKa U UX CYIIHOCTb). 3alTUCaTh YPAaBHEHHE B HOHHOM BHUJIE (TI0 BBIOOPY YUUTEINS).
8. KucnoTsl B cBeT€ TEOPUU ANEKTPOTUTHUECKON AUCCOLMALNU (TIOHATUE «KHC-

JIOTBI», UX CBOMCTBA M 3HA4YeHHE). 3amucaTh YpaBHEHUS pPEaKIMii B MOHHOM BHJIE,
MOATBEPKAAIOIINE CBOMCTBA KUCIIOT.

Q. OcHoOBaHUSI B CBETE€ TEOPUU DJICKTPOJUTUUECKOMN UCCOUMAIMU (TIOHITHE «OC-
HOBaHMS», UX CBOMCTBA U 3HAYEHHUE). 3aMHUCaTh YPABHECHUS PEAKIIUN B MIOHHOM BHJE,
MOATBEPKAAIOIINE CBOWCTBA OCHOBAHUIM.

10. Couu B cBETE TEOPUH IEKTPOIUTUUECKON TUCCOIUAITUHN (TTOHITHE «COJM», UX
CBOMCTBA U 3HAUYCHHE). 3aNMCaTh YPaBHEHUS PEAKI[Mi B MOHHOM BHJIE, TTOATBEPK/1a-
IOIIME CBOMCTBA COJIEH.

11.  Oxcuasl B CBETE TEOPUHU AJICKTPOJUTUUYECKON AMCCONUANNU (TTOHSATUE «OKCH-
JIbD», UX CBOWMCTBA M 3HAYEHME). 3alucaTh YpaBHEHUS PEaKIMi B MIOHHOM BHJIE, MO/~
TBEPIKIAI0IIUE CBOMCTBA OKCUIOB.

12.  Knaccudukanuu XMMAYECKUX PEaKIui (10 KOJUYECTBY U COCTaBy peareHTOB
U TIPOJIYKTOB PEAKIINU, 110 U3MEHEHHUIO CTETIEHU OKHUCIICHHUS, HO TEIUIOBOMY 3D (DEKTy,
M0 HAJUYMIO KaTalau3aTopa, mo ¢pa3oBOMYy COCTOSHUIO U T.J.). [IpuBectu npumepsl
ypaBHEHUH peakIuil K KaK10M KiaccuduKaiuu.

13. CkopocTh XMMHUYECKOU peakIuy, (haKTOPhI BIUSIIONINE Ha CKOPOCTh XUMHUYE-
CKOHM peakiuu. XMMUYECKOE paBHOBECHE U CIIOCOOBI ero cmemienus. [Ipusectu npu-
Mep CITOCOOOB CMEIIEHUSI XUMHYECKOTO PABHOBECHS HA PEaKIMK CUHTE3a aMMHaKa.
14.  Meramnsl (nonoxenue B [ICXD J[.U. MenneneeBa, ctpoeHue atoma, pusnue-
CKHE UM XMMHUYECKHE CBOMCTBA, nMpuMeHeHue). [IpuBecTu mpuMepbl XUMHUYECKUX pe-
aKIMi METaJyIOB Ha KOHKPETHBIX MpuMepax (YpaBHEHUS 3allUCaTh B MOJICKYJISIPHOM
1 MOHHOM BHJi€). CruiaBbl (BUIbI, UX IPUMEHEHUE).

15.  CnocoObl mosiydeHuss MeTauioB (OOIIHME 3Tambl MPOM3BOACTBA, BHIBI METall-
aypruu ¢ npumepamu). Kopposus metaiioB (MOHATHE, BUIBI KOPPO3UU U CIIOCOOBI
3aIUTHI OT KOPPO3UN).

16. Hewmeramnn (monoxxenue B [ICXD JI.11. Menaeneesa, ctpoeHue aroma, Gpu3n-
YeCKMe M XUMHUYECKHE CBOMCTBa, nmpuMeHeHue). [IpuBectu mpumepbl XUMHYECKUX
peakiuii HEeMETAJJIOB Ha KOHKPETHBIX NMpuMepax (ypaBHEHUS 3amucaTh B MOJIEKY-
JISPHOM U MIOHHOM BHJIE).

17. Teopus cTpoeHus oprannueckux coeauHeHuit A.M. byTiepoBa (IIpeanochuiKu
CO3/IaHUsI, TIOJIOKEHHSI TEOPUHU M UX TIOSICHEHHUE C IpUMEpPaMu, €€ 3HaUCHHE JJIs pas-
BuTHUs xumun). Knaccudukanus oprannyeckux BemiecTB. Kiaccudukaiys BeiiecTs
110 CTPOCHUIO YIJIEPOHOTO CKeJeTa U HATMUUIO (DYHKIIMOHATIBHBIX Tpynil. ['omosoru
u romosorusi. Hauana nomenknatypsl [lUPAC.

18. Knaccudukanus peakuuii B OpraHMueCcKo XUMHUH. Peakiuu npucoenHeHus
(rumpupoBaHuUsl, TAJIOTEHUPOBAHUSI, TUAPOraJIOTEHUPOBAHMS, TUApaTaluu). Peakuun
OTIICTUICHUS (IETUAPUPOBAHUS, JIETUAPOTaJIOTeHUPOBaHUs, Jeruapartanuu). Peak-
MU 3aMellleHusl. Peakiiuu nzoMmepus3aium.
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19. AnkaHbl: TOMOJIOTHYECKUHN P, MU30MEPHUS M HOMEHKJIATypa ajKaHOB. XUMHU-
YeCcKHe CBOMCTBA alKaHOB (METaHa, 3TaHA): TOPEHUE, 3aMEIleHNEe, Pa3IoKeHHe, Jie-
rugpupoBanue. [ I[pumeHeHne alkaHOB Ha OCHOBE CBOMCTB

20.  AunxunHbl. AuetuieH. XMMUYECKHE CBOMCTBA alleTUIIEHA: TOpeHHe, 00eclBeUn-
BaHNME OpPOMHOM BOJIbI, MPUCOEIUHEHHNE XJIOPOBOAOPOIa U TuapaTanus. [I[pumenenue
aleTUJICHAa Ha OCHOBE CBOMCTB. MeXKKiIacCcoBasi U30MEPHS C alNKaIUCHAMMU.

21. AunkeHbl. DTUJIEH, €ro MOJIy4eHHE (AeTUIpUpOBAHUEM 3TaHa, JACNOoJuMepu3a-
HYel NoauATHICHa). ['oMoornyeckuil psii, n30Mepusi, HOMEHKIIaTypa alKEeHOB. Xu-
MUYECKHE CBOMCTBA 3THJIEHA: TOPEHUE, KaueCTBEHHbIE peakuuu (0O0ecuBEYMBaHUE
OpOMHOI BOJIBI M pacTBOpa IMEpMaHraHaTa Kajus), TMApaTaius, MOJIUMEPH3aLus.
[IpumMeHeHue ATHIIeHa Ha OCHOBE CBOMCTB.

22. Jluensl u kKaydyku. [loHSITHE O AUEHAX KaK YTIEBOAOPOAAX C ABYMS JTBOWHBIMU
cBs3aMu. ConpspKeHHBbIE TUeHBbl. XUMHUUECKUEe CBOMCTBA OyTaaueHa-1,3 u uszonpeHa:
oOecliBeurBaHre OpOMHOM BOJbI M TMOJUMEpHU3alldg B Kayuyku. HarypanbHbii u
CUHTETHYECKHUE Kayuyku. Pe3una.

23. Apenbl. benzon. Xumuueckue cBoiicTBa O€H30Ja: TOpEHUE, peakluu 3aMelie-
HUs (TaloreHupoBanue, HUTpoBanue). [IpumeHnenne 6eH301a HAa OCHOBE CBOMCTB.

24. IlpupoaHbie UCTOYHUKH YTIeBOAOPONOB. [Ipuponnsiii ra3: coctaB, MpuMeHe-
Hue B kayecTBe TormBa. Hedth. CoctaB u nepepaborka Hedtu. [leperonka nedru.
HedrenpoayKkTsi.

25. Cnuprsl. [Tomyuenue 3TaHona OpoKeHHUEM TIIOKO3bI M THApATAIed dTHIICHA.
['uapokcunpHas rpynmna kak GyHKiuoHaidbHas. [ToHsATHE O MpenelbHBIX OJHOATOM-
HBIX CIIUPTaX. XMMHUYECKUE CBOMCTBA ATaHOJA: B3aUMOJICUCTBUE C HATPUEM, 00pa30-
BaHME MPOCTBIX U CIOXKHBIX 3(PUPOB, OKHUCIEHHUE B anpaerui. [I[pumenenue staHona
Ha OCHOBE CBOMCTB.AJIKOTOJIM3M, €r0 MOCJIEACTBUS U MPEIYIPEKICHUE.

26. T'nmumepwH Kak MpeICTaBUTENhb MHOTOATOMHBIX CUPTOB. KaduecTBeHHas peak-
IIMs HA MHOTroaToMHble crnupThl. [Ipumenenue rnunepuHa. KapOoHOBBIE KHCIOTHI
(cocrtaB, cTpoeHHUE, U30MEPUs, HOMEHKIIATypa, (PU3nyecKkre 1 XMMUYECKUE CBOMCTBA,
CIIOCOOBI MOTyYEHUE, TPUMEHEHHE).

27. @wusnueckne U XMMHUYECKHE CBOWCTBa ¢eHona. B3anmHoe BIMsSHUE aTOMOB B
MoJieKyJie ()eHOJIa: B3aUMOJCHCTBUE C TUAPOKCHIOM HATpUsl U a30THOM KHUCIIOTOM.
[TpumeneHue ¢peHosia Ha OCHOBE CBOMCTB.

28. Anpnerunbl. Ilonarue 00 ampaerupax. AnpAerHaHas rpynmna Kak (yHKIIHO-
HaJbHas1. POpMANIBAETH]T U €T0 CBOMCTBA: OKHUCICHHE B COOTBETCTBYIOILIYIO KHUCIIOTY,
BOCCTAHOBJICHUE B COOTBETCTBYIOUIMU cnupT. [lomydeHue anpaeruioB OKUCICHUEM
COOTBETCTBYIOIIUX cUpTOB. [IpuMenenune popmanbaeruga Ha OCHOBE €ro CBOMCTB.
29. Ilonsatue o kapOOHOBBIX KucioTax. KapOokcuibHas rpymnma Kak (QyHKIHO-
HajbHasA. ['oMonorndeckuil psia npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT.
[TonyueHne KapOOHOBBIX KHCJIOT OKHCJEHHUEM alIbJCTUIOB. XMUMHUYECKHE CBOMCTBA
YKCYCHOM KHCJIOTHI: 00IIIMe CBOMCTBA ¢ MUHEPAIHHBIMHU KHUCJIOTAMH U PEAKIIUS ITe-
pudukaruu. [IpumeHeHne yKCyCHOM KUCIOTHI HA OCHOBE CBOWCTB. BhIcime xupHbIe
KHUCJIOTBI HA IPUMEPE NATbMUTHUHOBOU U CTEAPUHOBOM.

30.  Crnoxnbie 3upsl u xupbl. [lomyuenne cnoxHbIX 3QUpoB peakiueit 3repudu-
karmu. CioxHble 2GUpHl B MpUpojie, X 3HaueHue. [Ipumenenue ciaokHbIX d(pupoB
Ha ocHOBe cBOMCTB. JKupsbl kak crnoxkubie 3¢upsl. Kinaccupukanus xupoB. Xumude-
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CKH€ CBOMCTBA >KMPOB: THIPOJN3 W TUIPUPOBAHMUE KHUAKUX KUPOB. [IpumeneHue
YKUPOB Ha OCHOBE CBOMCTB. MbLia.

31. VYrneBoasl. YriaeBojabl, UX KiaccUUKAIMsI: MOHOCaXapuasl (TI0Ko03a, Ppyk-
TO3a), IMcaxapuIsl (caxaposa) U Mmojaucaxapuasl (Kpaxmal U Iejuirono3a). I'moko3a —
BEIIIECTBO C JIBOMCTBEHHOM (DYHKIIMEH — ajJbJIeruJ0CHUPT. XUMHYCCKHE CBOMCTBA
TJIFOKO3bI: OKUCJIEHUE B TIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHUE B COPOUT, CIIUPTO-
Boe OposkeHue. [I[puMeHeHne TOKO3bl HA OCHOBE CBOMCTB. 3HAUEHUE YTIIEBOJIOB B
YKUBOH TPUPOJIC W )KU3HU YeloBeKa. [IoHATHE 0 peakIusix MOJTMKOHICHCAIINHA U TH/I-
poJI3a Ha MPUMEPE B3aUMOIIPEBPAIICHHI: TIII0KO3a —> TOJIMCAXaPH/I.

32. Awmunbl [lonstue 06 amuHax. Anudarndyeckue aMUHbBI, UX KiacCUpUKaIUs U
HOMEHKJIaTypa. AHWIMH, KaK OpraHuyeckoe ocHoBaHue. [lonyueHue aHunuHa U3
HUTPOOEH30J7a. AMUHOKHCIIOTBHI- (PU3NYECKHEe U XuMU4eckue cBoiicTBa. [lonumen-
TUHAs cBA3b. [lonmuMepsl. benku u moaucaxapuasl Kak OUOTOIUMEPBHI.

33. IImactmaccel. [lonmydeHue moiuMepoB peakiuen MmoMMepus3aliid 1 MOJIUKOH-
JeHcaluu. TepMoIUIaCTUYHBIE M TEpPMOpEaKTUBHBIC IUIacTMacchl. [IpencraBurenu
riactMacc. BonokHa, ux knaccudukanus. [lomydenne BonokoH. OTaenbHbIE Mpe-
CTaBUTEIN XUMHUYECKHX BOJIOKOH.
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