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1. IACHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUTIJIAHBI
XUMMUA

1.1.06aacTh NPpUMEHEHHUS TPOTrPAMMBI

Pabouast mporpamma yuyeOHOU AUCIUIUIMHBI XWUMHUS SBISETCA YaCThIO IPUMEPHON
OCHOBHOM MpodeccroHanbHONU 00pa3zoBaTeIbHOM MporpaMmbl B cooTBeTcTBUU ¢ PI'OC
no criernanbHocT 09.02.04 UnpopmaninoHHbIE CUCTEMBI (TI0 OTPACIIsM).
1.2. Mecro AUCHMIUVIMHBI B  CTPYKType OCHOBHOH  mNpo(ecCHOHAIbHOM
o0pa3oBaTeJbHON MPOrpaMMbI:

VYyeonas pucuummHa OY/J[. 09 Xumus sBnsercs y4yeOHOW AUCUUIUIMHOW IO
BBIOOPY M3 00s3aTENbHBIX Y4eOHBIX O0JacTeil M OTHOCUTCSA K 0OIIe00pa3oBaTeIbHOMY
LUKITY.

1.3. Heau u 3agayMm JMCUMIUIMHBI — TpPe0OOBaHUSI K pe3yJbTaTaM OCBOCHUS

AUCHHUIIMHBI:

B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI O0YUYaIOLIUIICS T0JKEH YMETh!

e Ha3pIBATh: M3YYCHHBIC BEIIECTBA IO «TPUBHUAJIBHON» WM MEXKIyHAPOIAHOU
HOMEHKJIaTypaM;

® ONpENeNATh: BAJCHTHOCTh M CTENEHb OKHUCICHHS XUMUYECKHUX 3JIEMEHTOB, THII
XUMHUYECKON CBSI3M B COCOUHEHUSX, 3apsii HOHA, NPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAIIMYECKON PEIIETKH, XapaKTep Cpeabl B BOJAHBIX PacTBOpax,
OKUCJIHUTEIb W BOCCTAHOBHUTENb, HAIPABICHUE CMEIICHUA pPaBHOBECUS O]
BIMSIHUEM Pa3IMYHbIX (AKTOPOB, U30MEPHI U TOMOJIOTH, IPUHA/JICKHOCTD BEIIECTB
K pa3HbIM KJIacCaM HEOPTaHWYECKUX W OpPraHUYECKUX COEIMHEHUH; XapakTep
B3aMMHOI'0 BJIMSHHUSI aTOMOB B MOJIEKYJIaX, THIbI PEAKUUNA B HEOPraHUYECKOH U
OpPraHUYECKON XMMUHU;

® XapakTepus3oBaTh: S-, P-, O-3JeMeHTBHl N0 WX ToJoXeHHI B [lepuomuueckoi
cucreme [[.M. MenneneeBa; o0ye XUMHUYCCKHE CBOMCTBA METAJIJIOB, HEMETAJLIIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPTraHWYECKUX COEIUWHEHUMN; CTPOCHHE U
CBOMCTBA OpraHMYECKUX COEIMHEHUH (YIJIeBOJOPOAOB, CHUPTOB, (EHOJIOB,
aJIbJIETUJI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, aMUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

® OOBICHATH: 3aBUCUMOCTb CBOMCTB XMMHYECKOTO 3JI€MEHTa UM O00pa30oBaHHBIX UM
BeIIECTB OT TojiokeHuss B Ilepumoguueckoun cucreme JI.MI. Menneneena;
3aBUCUMOCTh CBOWCTB HEOPraHMYECKMX BEIIECTB OT HMX COCTaBa U CTPOCHMS,
MPUPOAY XHMHYECKOW CBSA3M, 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOH pEAKIHUH OT
pa3IMyYHBbIX (PAKTOPOB, PEAKIIMOHHON CHOCOOHOCTH OPraHUYECKHX COCAMHEHUU OT
CTPOEHHUS UX MOJIEKYJ;

® BBHINOJHATh XUMHMYECKHI  HKCIEPUMEHT [0 PACHO3HABAHUIO  Ba)KHEUIIUX
HEOPraHWYECKUX W OPraHMYECKUX BEUIECTB, MOJYYEHUIO KOHKPETHBIX BEIIECTB,
OTHOCAILIMXCS K U3YYEHHBIM KJlaccaM COEIMHEHU;
MIPOBOAMTDH PACUETHI [0 XUMUYECKUM (POpMyJiaM U YPaBHEHUSIM PEaKIIMii;
OCYUIECTBJISITh ~ CaMOCTOSITENIbHBIA ~ MOMCK  XMMHYECKOW  HMHpOpMaluuu ¢
UCIIOJIb30BAHUEM PA3IUYHBIX HMCTOYHUKOB (CHPABOYHBIX, HAy4YHBIX M HAy4YHO-
NOMYJISIPHBIX M3JIaHUH, KOMIIBIOTEpHBIX 0a3 [aHHBIX, pecypcoB VHTepHeETa);
WCIIONIb30BaTh  KOMITBIOTEPHBIE TEXHOJOTHMU [UIsi 0oOpaOOTKM W  Tepeaayu
XUMHUYECKON HHPOPMALIMK U €€ MIPEACTABICHUS B pa3IMUHbIX (popmax;



B PE3YIbTATEC OCBOCHUA AWCHUIIIIMHBI 06y11a}01111/11?1c51 JOJI2KCH 3HATh:

pOJb XMMHUM B €CTECTBO3HAHWUM, €€ CBS3b C APYTMMHU E€CTECTBEHHBIMU HAayKaMH,
3Ha4YCHHUE B KU3HU COBPEMEHHOTO OOIIEeCTBA;

BAKHEHMIIIME XMMUYECKHE IIOHSATHS: BEIIECTBO, XHMHUYECKHH JJEMEHT, aToM,
MOJIEKYyJIa, Macca aTOMOB W MOJIEKYJ, MOH, paauKajl, aJUIOTPONHUs, HYKJIUAb U
W30TOIIbI, aTOMHBIE S-, p-, d-opOuTanmu, XHMHUYECKas CBSI3b,
ANEKTPOOTPHUIIATEIIEHOCTh, BaJCHTHOCTh, CTENECHb OKHCICHHUS, THOPHIA3AIUS
opOuTaniei, MNPOCTPAHCTBEHHOE CTPOEHHWE MOJICKYJ, MOJIb, MOJISIpHas Macca,
MOJISIDHBIIT  00BEM Tra3000pa3HBIX BEHIECTB, BEIIECTBA MOJEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, KOMIUIEKCHBIE COCIUHEHHMS, NUCIEPCHBIE CUCTEMBI,
UCTUHHBIC PACTBOPBI, AJIEKTPOJUTHUYECKAs JTUCCOIMAIMSA, KUCIOTHO-OCHOBHBIC
peakiuu B BOJHBIX pPacTBOpax, THUJPOJIM3, OKHCICHHUE W BOCCTaHOBJIECHUE,
3JIEKTPOJIN3, CKOPOCTh XHMMHUYECKOM peakIMh, MEXaHU3M pEaKiuu, KaTajaus,
TerIoBOM 3Gh(dEKT peakluuu, DSHTAJbIMA, TEIIoTa oO0pa3oBaHUs, SHTPOIHS,
XUMHUYECKOE paBHOBECHE, KOHCTaHTAa pPAaBHOBECHS, YIJIEPOJHBIA  CKEJIET,
dbyHKIIMOHAIBHAS TPYIIa, TOMOJIOTHS, CTPYKTYpHas W IPOCTPAHCTBEHHAs
M30MEpUs, UHAYKTUBHBIA W Me30MepHbIA 3h(eKThl, 3mekTpodui, Hykaeodu,
OCHOBHBIE THUIIbI PEAKIUA B HEOPTAHUYECKON U OPraHUYECKOU XUMMUH;

OCHOBHBIE 3aKOHBI XMMHUHU: 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH MOCTOSHCTBA
cocraBa BemiecT, [lepuoanueckuii 3akon .M. Menneneesa, 3akon I'ecca, 3akoH
ABorazapo;

OCHOBHBIE  TEOpPUM  XHMHH, CTPOCHHMS  aToOMa, XHWMHYECKOM  CBA3HW,
AJIEKTPOJIMTUYECKON AUCCOLUMAIIMU, KUCIOT U OCHOBAaHUM, CTPOCHUS OPraHUYECKUX
Y HEOPTaHUYECKUX COCAUHEHUM (BKJIOUAsl CTEPEOXHUMHUIO), XUMUYECKYIO KUHETUKY
1 XUMUYECKYI0 TEPMOJANHAMUKY

KJIacCU(UKAIIUIO U HOMEHKJIATYPY HEOPTraHUUECKUX U OPraHUYECKUX COCTUHECHUI;
IIPUPOJIHBIC HCTOYHUKH YTIIEBOIOPOIOB 1 CITIOCOOBI UX TepepabOTKH;

BEILIECTBA U MAaTEPUAJIbI, ITUPOKO MCIOJIH3YEMbIE B IPAKTUKE: OCHOBHBIC METAJLIBI U
CILIaBbl, TpauT, KBapIl, MUHEPATIbHbIE YIOOPEHUSI, MUHEPATIbHbBIE U OPraHUYECKUE
KHCJIOTHI, IIEJI0YHM, aMMHUAK, YTJICBOJOPOMABI, (PEHOJ, aHWIWH, METAHOJI, 3TaHOII,
ATUJICHTJIMKOb, TJIMIEPUH, (OopManmblIeruj, aneTalbIeruj, aieToH, TIJII0K03a,
caxapo3sa, KpaxMmaj, KjeTdaTKa, aMUHOKHUCIIOTHI, OCJIKH, HCKYCCTBEHHBIC BOJIOKHA,
Kay4dyKH, TIJIaCTMACChI, )KUPbI, MbLJIa U MOIOIIIHUE CPEICTBA.

1.4. PexoMeHayemMoe KOJIM4YECTBO YaCOB HA OCBOCHHUE padoueil MporpaMMbl
y4eOHOH TUCHUIIIMHBI:

MaKCUMaJIbHOW yueOHOW Harpy3ku oOydaromierocs 117 yacoB, B TOM 4ucIe:

- 00513aTEeNTFHOM ayTUTOPHON yueOHOM Harpy3Ku 00ydaromerocs 78 4acos;

- caMocTosTeNbHas paboTa obyyaromierocst 39 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIUHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bun yueOHoii padoThI

Oo0vem uacoe

MakcumajibHasi ydyeOHasi Harpy3ka (Bcero) 117
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) /8
B TOM YHCJIE:
JlabopatopHbie pabOThI 4
KoHTposasHbIe paboThI 7
CamocrosiTesibHas padoTa o0y4awierocs (Bcero) 39
B TOM YHCJIE:
Pabora ¢ KHUTOM, COCTaBJIEHHE KOHCIIEKTA 21
IToaroroBka pedepaToB U Mpe3eHTALMIA 18

IIpomesicymounas ammecmayus 8 popme oughghepenyuposannozo 3aiema




2.2. TemaTu4eckuii IJIaH U copep:kanue ydeoHou aucuunianusl OY . 09 Xumus

HauMeHoBanue Conep:kanue y4eOHOro MaTepuaJa, JJad0paTopHbie U MPAKTHYCCKHE Oo6bem YpoBennb

pa3aesioB U TeEM padoThI, CAMOCTOSITEIbHASL PadoTa 00yYAIOIUXCH. 4acoB 0CBOCHUA
1 2 3 4
BBenenue HayuyHble MeTOABI MTO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUU. Ponb 1 1

HKCIEPUMEHTA U TEOPUU B XUMHUH. MOJIETUPOBAHNE XUMHUUECKUX TIPOLIECCOB.
O6opynoBaHme: KOMIBIOTED, MPOEKTOP, UHTEPAKTUBHAS 10CKA.

PA3JIEJI 1. OBIIIAA U HEOPITAHNYECKASA XUMUA 45

Tema 1.1 Coaep:xanue y4eOHOIro MaTepuaJa: 5

OcHoBHbIC IOHATUA M | 1. OcHOBHBIe MOHATHS XUMMHU. BeiectBo. AToM. Mosekyna. XUMUYECKUA
3aKOHbI XUMHH anemeHT. Ammotponus. [IpocTeie U cioxkHble BemiecTBa. KauecTBEeHHBIN U 1 2
KOJMYECTBEHHBIM COCTaB BEIECTB. XHUMHUYECKHE 3HAKU U (HOPMYJIBI.
OTHOCHUTENBHBIE aTOMHAsI U MOJIEKYJIIpHasi Macchl. Konu4yecTBO BelllecTBa.
2. OcHoBHbBIE 3aK0HBI XUMHUH. CTexroMeTpusa. 3aKOH COXPAHEHUS MAaCChl
BEILIECTB. 3aKOH TMOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOW CTPYKTYPHI. 2
3akoH ABOraJipo U CIEICTBUSA U3 HETO.
3. PacuerHble 3amauM Ha HAxXO0XKIECHUE OTHOCHUTEIIBHOW MOJEKYISIPHON
Macchl, OMPEACICHUE MAaCCOBOM JI0JIM XUMHUYECKUX 3JIEMEHTOB B CJIOKHOM 2
BEILIECTBE.
O0GopynoBaHme: KOMIIBIOTEp, MPOEKTOpP, HMHTEPAKTUBHASI JOCKA, MOJEIU
aTOMOB XMMHUYECKHUX AJIEMEHTOB, KOJUIEKIIUS MPOCTHIX U CIIOKHBIX BEIIECTB,
amutotponus pocdopa, kucioposaa, 0Ja0Ba.

CamocrosiTeibHas padoTa 00y4a0IIMXCH 3
1.CocraBnenue xumMuueckux (GopmyJi o BaieHTHoCcTH. Onpesenenue 3 3
OTHOCHUTEJIBHON M MOJIEKYJISIPHON MaccChl, KJ1acca HEOPTraHMYECKUX




COEJIMHEHUH ,[TpUMEPHI, Ha3BaHus. (PaboTa ¢ KHUTOM, KOHCIIEKTOM. )
®opMbI 1 METOABI KOHTPOJIS: ITPOBEPKA MUCHbMEHHBIX PabOT, OLIEHKA U
aHaJIN3 KOHCIIEKTOB.

Tema 1.2.
IHepuoanueckuii
3aKOH U
IMepuognueckast
cHCcTeMa XUMHYECKHX
iemenToB /I.W.
MenaeseeBa u
CTpPOeHHe aTOMAa

Conep:kanue y4eOHOr0 MaTepuasa:

1. Ilepuoauveckuii 3axon JI.MU. MenpgeaeeBa. Ortkpeituie JI.1.
MenneneeBoiM  Ilepuonnueckoro 3akona. Ilepuonnueckuii 3akoH B
dbopmymuposke JI.1. Menneneena.

[lepuonuueckass Tabnuila XUMHUYECKUX DJIEMEHTOB — TpapUuecKoe
OTOOpaKEHHE TMEPUOIUYECKOTO 3akoHa. CTpyKTypa MEpUOJAMYECKON
TaOIUIbL: IEpUO/bl (Majibie U OOJbIINE), TPYIIHI (TJIaBHAS U TOOOYHAs ).
2.Ctpoenue aroma u nepuoanyeckuin 3axkon .M. MenaesieeBa. AToM —
CJIOKHAs YacTula. Aapo (IpOTOHBI U HEUTPOHBI) U AIEKTPOHHAST 000JIOUKA.
N3otonbl. CTpoeHHE 3JIEKTPOHHBIX O0OJOYEK aTOMOB 3JIEMEHTOB MaJlbIX
nepruofoB. (OCOOEHHOCTH CTPOCHHS dJEKTPOHHBIX O0O0JOYEK aTOMOB
AJIIEMEHTOB OOJIBIIUX TIEPHOJIOB (MIEPEXOIHBIX IJIEMEHTOR).
3.Ilonsitue 006 opoéuTtamsx .S-, p- u d-OpOutanu. DICKTPOHHBIC
KOH(UTYpalli aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

OGopynoBaHme: KOMIBIOTEDP, MPOEKTOP, MHTEPAKTUBHAS JOCKA, Pa3IMYHbIC
dbopmel [lepruoanueckoit CuCTeMbl XUMUYECKUX DJIEMEHTOB, JTUHAMUYECKHUE
TabnuLbl 1711 MoaenupoBanus [lepuonnueckoi cucTeMsl,

KonTtponsHas padoTta Ne 1«OCHOBHBIC IIOHATHS U 3aKOHBI XHUMHI

CamocrosiTeibHas padoTa 00y4aOIMUXCH
1.IToaroToBKa peeparoB U MyJIbTUMEAUUHBIX MPE3EHTAIMN HA TEMBI:

e JKusHub u nesrenpHocTh .M. MeHneneena.
o «[lepuoanueckomy 3akoHy OyAylllee HE TPO3UT PA3PYIICHUEM...».
e (Cuntes 114-ro anemenTa - TpuyM@ pOCCUNCKUX (PUBUKOB-SICPIITUKOB.




M3oTonsl Bogopoaa.
@opMbI U METOABI KOHTPOJISA:
1. TIpoBepka MUCbMEHHBIX TOMAITHUX 3aAaHui 1o TeMe «OCHOBHbBIE
MOHSATHUS ¥ 3aKOHBI XUMHU.
2. 3ammTa peepaToB U IEMOHCTpAITUS TPE3CHTAIINN.

Tema 1.3
CrtpoeHnue BelecTrna

Conep:xkanue y4eOHOr0 MaTepuasa:

1. Nonnas xumuyeckass cBsi3b. KaTuonwl, ux oOpazoBaHue WH3
aTOMOB B Pe3yJIbTaTe MpoIlecca OKUCICHUS. AHUOHBI, UX O00Opa3OBaHHUE W3
aTOMOB B PE3YJIbTATE IPOLIECCa BOCCTAHOBJIEHUS. MIOHHAsA CB3b, KaK CBA3b
MEXIY KaTUOHAMHU M aHMOHAMU 32 CUET BJIEKTPOCTATUYECKOTO MPUTSKECHUS.
Knaccudukanusa MOHOB: MO COCTaBy, 3HAKy 3apsijia, HAJIUYUIO THIPATHOU
o0onouku. VMoHHBIE KpHUCTaUIM4YecKue penieTkd. CBONCTBa BEHIECTB C
VOHHBIM THUIIOM KPUCTAINTMYECKOW PEIICTKH.

2. KoBajleHTHasi XuMu4yeckasi CBsI3b. MexaHu3M 00Opa30BaHUS
KOBAJICHTHOM CBSI3U (0OMEHHBIIH u JIOHOPHO-AKICTITOPHBIN ).
DneKkTpooTpulaTeabHOCTh. KOBaleHTHbIE TMONSpPHAs U HEMNOJSpPHAsl CBS3U.
KpatHocTh  KkOBajleHTHOM ~ CBA3U.  MOJIEKYISIpHBIE U aTOMHBIE
KpUCTaUINYecKue pemeTkn. CBOWCTBA BEIIECTB C MOJEKYISPHBIMU U
ATOMHBIMHU KPUCTAJUTMYECKUMHU PEIICTKAMMU.

3. ArperatHbie COCTOSIHUSI BelIeCTB M BOJAOPOAHAsI CBSA3b. 1BEpAOE,
KHUJIKOE U Ta3000pa3Hoe cocTosiHus BelecTB. [lepexon BemiecTBa U3 0OJAHOTO
arperaTHOro COCTOsIHUS B Apyroe. BogopoaHas cBs3b.

Yucrpie BemecrBa uW cMecd. [loHsatme o0 cMecu BeleCTB.
["'omorennsie u rereporennsie cmecu. CocraB cMeceil: 00beMHasi U MaccoBast
JIOJIM KOMITOHEHTOB CMECH, MaccoBasi A0JIs IPUMECEH.

Jducnepcubie cucrembl. IloHATHE O JOUCHIEPCHOW  CHUCTEME.
HucnepcHas (aza u aucnepcuonHas cpena. Kiaccudukanus aucnepcHbIX




cucteM. IIoHsTHE O KOJUIOMIAHBIX CUCTEMAX.

OOopynoBanmMe: KOMIBIOTEP, NPOEKTOP, HWHTEpPAKTHBHAs JIOCKA,
MOJIeIb KPUCTAIIIMUECKON PELIETKU XJI0pHJIa HaTpHsl, 00pa3iibl MUHEPAJIOB C
MOHHOM KPHUCTAJUTMUECKON peleTKor (KaapluTa, TrajauTa) , Tabmuna
«Kpucraimuueckue pemeTkn», 00pasipl Pa3iIUdHbIX JUCHEPCHBIX CHCTEM,
KapOOHAT KajlbliKs, MOTOPHOE MacJio, JIa3epHasl yKa3Ka.

JlabopaTtopHas padoraNel

1. [IpuroroBieHue cycrieH3uu KkapooHara Kanblus B Boje. [lomyuenue
AMYJIbCUU MOTOPHOTO Macia. O3HaKOMJIEHHE CO CBOMCTBAMU JIUCTIEPCHBIX
CHCTEM.

@opMbl U METOABI KOHTPOJISI: aHAIM3 U OIICHKA JJA0OPAaTOPHOU PabOTHI.

CamocrosiTesibHasi padoTa 00y4arOIIMXCH
1.0npeneneHne CTENICHH OKHCICHHUS B CIOXKHBIX BemectBax. (Padora ¢
KHUTOM, KOHCIIEKTOM. )
2. I[ToaroroBka pedepaToB U Mpe3eHTAIUI HA TEMBI:
e [Ina3ma — yeTBepTOE COCTOSIHUE BEIIECTBA.
e Awmop(dHble BelecTBa B IPUPOJE, TEXHUKE, OBITY.
®opMbI M1 METOAbI KOHTPOJISA:
1. 3amuTa pedpepatoB u AEMOHCTpAIUS MTPE3CHTAIIUN.
2. UnauBuayanbHbli onpoc no TeMe «CTpoeHHe BeIeCcTBay.

Tema 1.4
Boaa. PacTBopbl.
DJIeKTPOJIUTHYECKASI
AUCCOMALIMS

Conep:xanune yueOHOIro MaTepuaJa:

1. Boma. PactBopbl. PacTtBopenme. Boma kak pacTBOpHUTEIIb.
PactBopumocTe BemecTB. HachlllleHHbIE, HEHACHIIIEHHBIE, MEPECHIIICHHbBIC
pacTBOpbl. 3aBUCHMOCTb PACTBOPUMOCTH Ta30B, XHAKOCTEHM W TBEPHBIX
BEIIECTB OT Pa3IMYHbIX (PAKTOPOB.

2. MaccoBas /10111 pAaCTBOPEHHOI'0 BellecTBa.

3.9JeKkTpoauTHYeCKAs AUCCOLMALIUA. DNEKTPOIUTHI 51




HEAJIEKTPOJIUTHI. DnekTponuThYecKas — Jucconuanus.  MexaHU3Mbl
AIEKTPOJIUTUUECKON NTUCCOIMANMU JJIS BEIIECTB C Pa3UYHBIMU THUIIAMHU
XUMUYECKON cCBsi3u. [mapaTupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI.
CreneHb >MEKTPOTUTHUECKON AUCCOIHAIIHH.

OOopynoBaHMe: KOMIBIOTEP, IPOEKTOP, HWHTEPAKTHBHAs JIOCKa,
npubop 1 coOupaHus rasza, cepHas KHUCIOTa, COJIM aMMOHUS, OOpa3iibl
KPUCTAIJIOTHAPATOB, THUIIC, OMHTHI, 00pa3libl MUHEPAJIbHBIX BOJ Pa3IMYHOTO
HaIpaBJICHUs], YKCyCHasi KUCJIOTA.

CamocrosiTesibHAsA pa0d0Ta 00y4AOIINXCH
1. CunbHble U cnadble 37eKTPOIUTh. OCHOBHBIE MTOJIOXKEHUS TEOPUU
ANEKTPOIUTUUECKON nrucconuanuu. KucimoTsl, OCHOBaHMS U COJIM KaK
anekTponuThl. (PaboTa ¢ yueOHHMKOM- COCTaBICHHE KOHCIIEKTA)
2. I[logroroBka pedepaToB U Npe3eHTAIUI HA TEMBL:

e PacTBOpHI BOKPYT HAC.

e Boja Kak peareHrt 1 Kak cpeia Juisi XUMHYECKOTo MpoLecca.

e TuIel pacTBOPOB.

e (CoBpeMeHHbIE METO/IbI 00€33apa’KUBaHUS BOJIbI.

e BkJiaJ OTEUYECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUU

AIEKTPOIUTHIECKON TUCCOIUALUY.

e VYcTpaHEeHHE KECTKOCTH BOJAbI HA IPOMBIIICHHBIX MPEAIPUITHIX.
@opMbI U METOABI KOHTPOJIA:

1. 3amuTa pedepatoB U AEMOHCTpAIUS TPE3CHTAIIUN.

2. aauBuyanbHbIN OMPOC 10 TEME.

3. IIpoBepka NMCHbMEHHBIX 3a/IaHUM.

Tema 1.5
Kunaccupuxanus
HEOPraHnYecKuX

Coaep:xanue yueOHOIro MaTepuaJa:

1. Kucanorbl uW wux cBoMcTBa. KHCIOTBI Kak 3JEKTPOJIUTHI, HUX
KJIaCCU(pUKALUS MO Pa3INYHBIM MPU3HAKaM. XUMUYECKUE CBOMCTBA KUCIOT




COeJMHEHHUH U uX
CBOMCTBA

B CBETE TEOpUU DIEKTPOJUTUYECKOM nuccormanuu. (OcoOeHHOCTH
B3aUMOJICMCTBUSI KOHUEHTPUPOBAHHOM CEPHOM M aA30THOM KHUCIOT C
Metauiamu. OCHOBHBIE CITOCOOBI MOTYUYEHUS KUCIIOTHI.

2. OcHoBanuMs M uX cBoiicTBa. OCHOBaHHS KakK AJIEKTPOJUTHI, UX
KIaccu(ukamys 1O Pa3IUYHBIM NpH3HAKaM. XHWMHYECKHE CBOWCTBA
OCHOBAHUH B CBETE TEOPHUHU BJECKTPOJIUTHUYECKON auccounanuu. Pa3znoxenne
HEpPACTBOPUMBIXOCHOBaHUM B BOA. (OCHOBHBIE CHOCOOBI MOJYyYECHUS
OCHOBAHUM.

3. Conmu m ux cpoicrBa. Conu Kak 3ekTpoiauthl. Conu cpenHue,
KHCJIbIE M OCHOBHbIE. XMMHUYECKM CBOWCTBAa COJIEd B CBETE TEOPUU
ANEKTPOJIUTHUECKON Auccoruanuu. CriocoObl MOTYyUYEHHUSI COJICH.

['unponus conen.

OOopyaoBaHmMe: KOMIBIOTEP, MPOEKTOP, HWHTEPAKTHBHAsA JOCKA,
a30THasl KHUCJIOTA, CEepHas KHUCJIOoTa, MeTauibl, Qochop KpacHbIH,
WHUKATOPbI, KapOU1 KaJIbIIHs, OKCHJI MEIH, COJIU, OCHOBAHMUS.

Jlabopatopnas pabotaNe 2

1. MHcnbiTanne pacTBOpOB KHUCIOT HWHAMKaTopamu. BsaumopaelcTtBue
METAJUIOB C KHCIJIOTaMHU. B3anMOAENCTBUE KHUCIOT C OKCHUJAMH METAJIOB.
B3anmopeiicTBe KHCIOT C OCHOBaHMSIMHU. B3amMmopaeiicTBHE KHCIOT C
COJISIMH.

@opMbI 1 MeTOABI KOHTPOJISI: AaHAJIU3 U OIIEHKA JIa0OpaTOPHOU PabOTHI.

KonTtponsHas padota «Knaccudukamus HEOpraHMIeCKUX BEIIECTB U X
CBOICTBa»

CamocrosiTesibHas padoTa 00y4ar0IMXCH

1. luccorumanust KUcioT, OCHOBaHUM, CoJie. Y paBHEHUE TUIPOJIN3a.
VoHHbIe ypaBHEHMS peakuuii. Y paBHeHuUs dekTpoiunsa. (Padora ¢ KHUTOM,
KOHCTICKTOM. )




2. IToaroroBka pedepaToB U MPE3ECHTALMI HA TEMBI:
e (CepHas KUCII0Ta — «XJIe0 XUMUYECKON IPOMBIIITIEHHOCTH.
e lcnosp30BaHME MUHEPAIBHBIX KUCIOT HA NPEANPUATHAX PA3IUIHOIO
npodus.
e OKCHJIBI U CONM KaK CTPOUTEIIBHBIE MATEPHUAIIBI.
e lcropus rurca.
e JloBapeHHas COJb KaK XUMHUYECKOE ChIPhHE.
e MHuoroiaukuii kapOOHAT KaJblUsA: B NPUPOAE, B MPOMBILUIEHHOCTH, B
OBITY.
@opMBbI 1 METOABI KOHTPOJIA:
1. 3amuTa pedpepaToB U AEMOHCTpALUs TPE3ECHTALUN.
2. VIHnuBHUyambHBINA OMPOC 10 TEME.
3.1IpoBepka MUCbMEHHBIX 3aIAHUM.

Tema 1.6
XumMu4eckue peakiuuu

Coaep:xaHue y4eOHOro MaTepuaja:

1. Knaccudpukanuss XuMHUYECKHX peakumid. Peakiuu coennHeHUs,
pasniokeHus, 3aMmeneHus, oomena. Karanutuueckue peakuuu. O0patumelie U
HeoOpaTuMble  peakuuu. [OMOreHHble U  TEeTEPOre€HHbIE  PEaAKIIHH.
DK30TEPMUYECKME U HHAOTEPMUYECKHE peakuuu. TemnoBoil 3ddekt
XUMHYECKUX peakuuidl. TepMOXUMHUYECKUE YPABHEHHUS.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC peakuuu. CTEneHb OKHUCIICHHUS.
Oxucnurens W BOCCTaHOBIEHME. BoccTraHoBuTENns M OKHcIeHUE. Meton
JIIGKTPOHHOTO OanaHca JJsi COCTAaBJIICHUS YPaBHEHHM OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIAMN.

2. Ckopocrp xummuuyeckux peakuuu. [loHstue o ckopocTu
XUMHUYECKUX PEAKUUNA. 3aBUCUMOCTb CKOPOCTH XHMHYECKHUX PEAKLHU OT
pa3IMYHBIX (DAKTOPOB: MPUPOJIbI PEArUPYIOIINX BEIECTB, UX KOHUEHTpPAILIH,
TEMIIEPATYpPbl, INOBEPXHOCTH  CONPUKOCHOBEHUS W  HUCIIOJIb30BaHUSA




KaTaanu3aTopoB.
3.00paTumMocTh XUMHYecKHX peakunuii. OOpaTtuMble U HeoOpaTHUMBbIE
peakiuu. XMMHUYECKOE PAaBHOBECUE U CITIOCOOBI €r0 CMEIICHHUS.
O0GopynoBanme: KOMIBIOTEP, MPOCKTOpP, HUHTEPAKTHUBHAS JOCKA, CEpHas
KHCJIOTa, KapOOHAT KajbLus, NEPOKCHJ BOJAOPOAA, IHWOKCHJ MAapraHia,
MEAHBI KYIOpPOC, eJe30, HUTpaT cepedpa, XJopuia Oapus, CosHas
KHUCJIOTA, IUHK, OKCUJ ME]IH.

JlabopaTtopHas pabota Ne3

1. Peakius 3aMenieHnst MEU JKEJI€30M B paCTBOPE MEIHOTO KyIopoca.
Peakiuu, naymiye ¢ o0pazoBaHuEM Ocajika, ra3a Win BOjbl. 3aBUCUMOCTh
CKOPOCTH B3aUMOJICUCTBUS COJITHOM KUCIOTBI C METaNIaMH OT X IPUPOIBI.
3aBUCUMOCTh CKOPOCTH B3aMMOJICVCTBUS IIMHKA C COJISTHOM KUCIOTOM OT €€
KOHLIEHTpalu. 3aBUCUMOCTh CKOPOCTH B3aumoeicTBus okcuaa meau(ll) c
CEpPHOM KUCIIOTOM OT TEMIIEPATYPHIL.

@opMbI U METOAbI KOHTPOJIS: aHAIH3 U OLICHKA JIA0OPATOPHBIX padOT.

CamocrosiTeibHAsA padoTa 00y4alOIIMXCH
1. O0paTuMocTh XMMHYECKUX peakuuil. OOpaTuMble 1 HEOOpaTUMbIE
peakiuu. XUMHUYECKOe paBHOBECHE U criocoObl ero cmenieHus. (Padora ¢
y4eOHHUKOM- COCTaBJIEHUE KOHCIIEKTA)
2. CocTaBieHHE OKUCIIUTEIBHO- BOCCTAHOBUTEIBHBIX peakimu. (Pabora ¢
KHUTOM, KOHCIIEKTOM. )
@®opMbI M1 METOAbI KOHTPOJIS:

1. TIpoBepka MUCbMEHHBIX JOMAITHUX Pa0OT.

Tema 1.7
MeTaiabl 1
HEMEeTAJLIbI

Conep:xanune yueOHOIro MaTepuaJa:

1. MeTtajuibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB U KpUCTAIOB. Puznueckue
cBoiicTBa MetayuioB. Kiiaccudukaiysi MeTaljioB O pa3IMYHbIM MPU3HAKAM.
XHWMHYECKHE CBOMCTBA METAUIOB. DJIEKTPOXMMHUYECKHIN psJ HANpPSHKEHHM




METaJII0B. MeTamnorepmus.

O0mue cmocodObl moaydYeHHs MeTalIoB. [IoHATHE O MeETaJLTypruu.
[TupoMeTainyprus, TUAPOMETALUIYPTUs W 3JeKTpoMmeTamutyprus. CruiaBbl
YEpHBIE U I[BETHHIC.

2. HemeTtasibl. OcOOEHHOCTH CTpOeHHs aTOMOB. HemeTalisl — npocThie
BEIIECTBA. 3aBUCUMOCTh CBOMCTB raJJOT€HOB OT UX MOJIOKEHHUS B
[lepuoauueckoii cucteme. OKUCIUTENBHBIE 1 BOCCTAHOBUTEIBHBIE CBOMCTBA
HEMETAJUIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS B PALLY
ANEKTPOOTPULIATENBHOCTH.

O6opynoBanme: KOMIBIOTED, POEKTOP, UHTEPAKTUBHAS 10CKA, KOJUICKIIUS
METAaJIOB, KEJIE30, IMHK, ATFOMUHUN, CEpa, M0I, CypbMa, XJIOpP, XJIOp,
HATPHM, JINTUN, KOJUICKIHS HEMETAJIJIOB, MOJIEJIb IPOMBIIIICHHON
YCTAHOBKH JJIs1 IPOU3BOJICTBA CEPHOU KUCIOTHI, MOAEIb €YU JI 00KUTa
W3BECTHSIKA, KOJUICKIIUS TTPOYKIIUU CUITUKATHON MPOMBIIIIIICHHOCTH.

Kontponbshas padota Ne 2 «MeTamisl 1 HEMETAIIIbD»

CamocrosiTeibHAsA padoTa 00y4alOIIMXCH
1.ITonrotoBka peepaTUBHBIX COOOIIEHUI HA TEMBI:
e 3ammTa METAUIOB OT KOoppo3uu. OOJacTh MPUMEHEHHS METaJIOB,
CILIaBOB.
e lcropus nonydeHus ¥ nIpoOU3BOACTBA ATFOMUHUS.
® DJIEKTPOJUTUIECKOE TOyUYeHHE U padUHUPOBAHUE MEJIH.
e Xusnb u gesrenbHOCTh I'. J[PBH.
e PoJib METaNIOB B UCTOPUH YETIOBEUECKOW [IUBUIIN3ALUY.
e lcTopus oTeueCTBEHHON YEPHOU METAILTYPIHUU.
e lcTopus 0T€YEeCTBEHHON IBETHON METAJLIYPIHUU.
e (CoBpeMEHHOE METAJUTYPrUuYECKOe MPOU3BOICTBO.

N




e (CrenuaabHOCTH, CBA3aHHbBIE C 00PAOOTKON METAILIOB.

e PoJib METAJUIOB U CIJIAaBOB B HAYYHO-TEXHUYECKOM IPOTpecce.

o Koppo3ust MeTajIoB U crIoCOObI 3aIUThI OT KOPPO3HUH.

e lHepTHBIC MK OJIarOPOTHBIC Ta3bI)

e [loarpymnma rajoreHoB, €€ XapakTEpUCTHKA, CBOMCTBA TAJIOT€HOB.
e [loarpynma Kucnopoaa u cepsl, UX aJUIOTPOIHBIE BUAOU3MEHEHUS.
e [loarpynma yraepoaa.

e ACOpOIMOHHAs CHOCOOHOCTh aKTUBUPOBAHHOTO YTJISL.

D®opMBbI M METOABI KOHTPOJISA:

1. ®poHTAIBHBINA U UHAUBUAYAJIBHBIN OMPOCHI.

2. 3ammra pedepaTtoB U JEMOHCTpALMs IPE3EeHTALU.

Pazpgen 2. OPFTAHUYECKAS XUMMUSI 32
Tema 2.1 Conep:kanue y4eOHOr0 MaTepuasa: 4
OCHOBHBIE 1. TIlpeamer opranuyecko xumuu. IIpupoaHbIe, HCKYCCTBEHHBIC U 2
MOHSITHSI CUHTETUYECKHE OpraHudeckue BemniectBa. CpaBHEHHUE OPTraHUYECKUX
OpraHMYecKOoii XuMun | BELIECTB C HEOPTAHNYCCKUMIL
M TEOpPHUS CTPOEHHSI BanenTHOCTh. XHUMHYECKOE CTPOEHHE KakK TOPSIAOK COCIUHECHUS
OpraHHYecKUX aTOMOB B MOJIEKYJIbI IO BaJICHTHOCTH.
coeuHeH il 2. Kunaccudukanusi opranumyeckux BemlecTB. Kriaccudukamms 1
BEII[ECTB M0 CTPOCHHIO YIJIEPOJIHOTO CKeJIeTa U HAINYUIO (DYHKIIMOHATBHBIX
rpynn. ['omonoru u romonorus. Hauana nHomenknatypsl IUPAC.
3. Kunaccupuxkanuss peakumid B OpraHmdeckod xummu. Peakiuu 1

MPUCOETUHEHUS (ruapupoBaHus, raJIOreHUPOBAHUA,
TUAPOTATIOT€HUPOBAHUSA, TUIpaTalum). Peakuun OTILETUICHUS
(meruapupoBaHus, JAETUAPOTANIOreHUPOBAHMS, Jeruapatanuu). Peaxkunuun
3amenieHus. Peakuuu nzomepusanuu.




OO0opynoBaHmMe: KOMIBIOTEp, MPOEKTOP, MHTEpPAKTUBHAs JOCKa, MOJAEIHU
MOJIEKYJI TOMOJIOTOB M ©30MEPOB OPTaHUYECKUX COCTMHEHUM.

CamocrosiTesibHAsA pad0Ta 00y4AOIINXCH
1. Teopusi crpoeHusi oprannyeckux coeqruHennii A.M. bytieposa.
OCHOBHBIE MOJIOKEHNS TEOPUH XUMHUYECKOTO CTpoeHMs. M3omepus u
u30Mepbl. XuMuueckue GopMyIibl U MOJAETH MOJIEKYJT B OpTaHMYECKON
xumud. (Padora ¢ yueOHMKOM- COCTaBIICHHE KOHCITEKTA)
[TonroroBka pedepaToB v NPe3eHTAINI HA TEMBI:
e KpaTkue cBelleHHs 110 UCTOPUU BOZHUKHOBEHUS U Pa3BUTHSI OPraHUYe-
CKOUM XMMUH.
e JKusznb u gearensHocth A.M. bytieposa.
e BuTanusMm U ero Kpax.
e PoJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBIICHUU U PA3BUTUN MUPOBOU
OPraHUYECKON XUMHH.
e (CoBpeMeHHbIE MPEJCTABICHUS O TEOPUH XUMHUYECKOTO CTPOCHHS.
@opMbI U1 METOABI KOHTPOJIA:
1. 3amuTa pepepatoB u AEMOHCTpAIUS TPE3CHTAIIUN.
2. ®OpoHTaNbHBIN U UHAUBHUAYAJIbHBIA OIPOCHI.

Tema 2.2
YriaeBoaopoabl M UX
NPUPOIHBbIE
HCTOYHHUKH

Coaep:xanue yueOHOro MaTepuaJa:

1.AnkaHbl. AJIKaHBI: FOMOJIOTUYECKUN  psn, u3omepus 51
HOMEHKJIaTypa aJIKaHOB.XHMHYECKHUE CBOWCTBA AJIKAaHOB (ME€TaHa, JTaHa):
TOpEeHME, 3aMEILECHNE, Pa3IOKEHUE, NeTHIpupoBanne. [IpuMeHenne ajnkaHoB
Ha OCHOBE CBOWCTB.

2. AJkeHBbl. DTWIEH, €ro TMoJiydeHUE (IEeTUIPUPOBAaHUEM HTaHa,
JenojiuMepu3alel  nmonudTuieHa).l'omonoruueckuii - psia,  U30MeEpus,
HOMEHKJIaTypa QJIKEHOB. XHMHWYECKHME CBOWCTBA JOTWUJICHA: TOPEHUE,
KaueCTBEHHbIE peakiuu (obeciBeurBaHUE OpPOMHOW BOABI M PacTBOpa




nepMaHraHara Kajaus), Tujpatanus, noiuMepusanus.llpumenenue sTuieHa
Ha OCHOBE CBOWCTB.

3. Auennl u kayuyku. [loHsTue o AMeHax Kak yIJIeBOJOpPOJaX C
JIBYMsI TBOMHBIMU CBA3sIMU. COMpPSKEHHBIC JHUEHbl. XMMHUYECKHE CBOWCTBA
Oyraguena-1,3 w wu3ompeHa: oOeclBeYnMBaHUE OpPOMHOW BOIBI U
noauMepusanus B Kaydyku. HaTypandbHBIH UM CHHTETHYECKHE Kay4dyKH.
Pe3una.

4. Aaxkunbl. AneruneH. XUMHUUECKUE CBOMCTBA alleTUIIEHA: TOPEHHE,
oOecrBeurBaHlEe OpOMHOM BOJbI, NPUCOEAUHEHUE XJIOPOBOAOpOJA U
runparauud. [IpumeHeHue aneTuieHa Ha OCHOBE CBOMCTB. MexkiiaccoBas
U30MEpHs C aNKagueHaMHU.

O0opyaoBaHmMe: KOMIBIOTEP, MPOEKTOP, HWHTEPAKTHBHAsA JOCKAa,
Kay4yK, CHUPTOBKA, JIOKEUKHU JUIsl COKUTaHUs BEIIECTB, KOJUIEKIUS HEPTH U
HE(TENPOAYKTOB,  KOJJIEKIMSI  «KaMEHHbIH  yrojib U  HOPOLYKUUs
KOKCOXMMHUYECKOTO TPOU3BOJICTBA», KOJUIEKIMS KayyyKoB ¢ oOpa3uamu
U3JICIIUNA U3 PE3UHBI, 3TAaHOJI, KapOuJ KajbIIHsl.

Kontponbshas padora No3 «OCHOBHBIE MOHATUSI OPTAHUYECKON XUMHH.
YrineBonopoas»

CamocrosiTe1bHas padoTa 00y4ar0IMXCH

1. Apensbl. benzon.Xumuueckue cBoiicTBa O€H30Jla: TOpPEHHUE, PEAKIUU
3aMelleHus (rajJjoreHupoBaHue, HuTpoBaHue). [Ipumenenue OeH3ona Ha
ocHOBe cBOMCTB. (PaboTa ¢ yaueOHUKOM- COCTaBIEHUE KOHCIIEKTA)
2.IToaroroBka pedepaToB U Mpe3eHTAINI HA TEMBI:

e DKOJIOTUYECKUE aCMEeKThl UCIIOIB30BaHUS YTIIEBOJOPOIHOTO CHIPbSL.

e [IpuponHslii ra3: cocTaB, NPUMEHEHUE B KAYECTBE TOILIUBA.

e HedTts: coctaB u nepepadborka. HedrenpoaykTe

e DKOHOMHUYECKHUE aCTIEKThl MEXTYHAPOJAHOTO COTPYIHHUYECTBA MO




WCIIOJIb30BAHUIO YTIIEBOAOPOJHOTO ChIPBSI.

e lcTopus OTKpBITUS U Pa3pabOTKU ra30BbIX U HEPTIHBIX
MecTopoxaeHuit B Poccuiickon @enepanun.

e VYTIIIEBOJAOPOAHOE TOILIMBO, €0 BBl U HA3HAYCHHE.

e HedTh u ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOIHOTO
MEKTYHAPOJIHOTO COTPYAHUYECTBA.

e ApOMaTUYECKHUE YIIEBOAOPObI KaK ChIPhE IS POU3BOICTBA
MIECTULIUOB.

e VYTIIeBOJbI U UX POJIb B JKUBOW MPUPOJIE.

DopMbI M METOAbI KOHTPOJIA:

1. IIpoBepka MUCbMEHHBIX PAaOOT. AHANIN3 HATUCAHUS XUMUYECKUX
peaKuuil, XapakTEPU3YIOIIMX XUMHUYECKUE CBOMCTBA

Tema 2.3
Kucaopoacoaep:xamme
OpraHuvecKue
COCAMHECHUHA

yTIIEBOIOPOIOIOB.
4. 3amuta pedepatoB U IeMOHCTpAIIMS TPE3CHTAIUH.
Conep:kanue y4eOHOr0 MaTepuasa: 11
1. Cuouprbl. [lonyuenue »dTaHoNia OpOXXEHHWEM TUIIOKO3BI U
ruapatanuend dTuiaeHa. [uapokcuibHas Tpynmna Kak (QyHKIIMOHAJIbHAS. 2

[ToHsiTHe O TpPEAEIbHBIX OJHOATOMHBIX CIHUPTAX. XUMHUYECKHE CBOMCTBA
ATaHOJIA: B3aUMOJEHCTBUE C HATpHEM, OOpa30BAHME MPOCTHIX M CIOMXKHBIX
a(upoB, okuciIeHue B anpjaerul. [I[puMeHeHne 3TaHoIa HA OCHOBE CBOMCTB.
AJIKOTOJIM3M, €T0 MOCJIEICTBUS U MPETYyIPEXKICHUE.

'muueprH  Kak  TPEICTaBUTENb  MHOTOATOMHBIX  CIUPTOB.
KauyectBeHHass peakuuss Ha  MHOroaroMHble crnupthl. [IpumeHeHue
TJIMLEpHHA.

®enos. duznueckue u XuMUYeCKHe CBoMcTBa ¢eHosa.B3zaumHoe
BIIMSIHUE aTOMOB B MoOJIeKyJie (DeHoJia: B3aUMOJIEUCTBUE C THUIPOKCUIIOM
HaTpHUs U a30THOU KucaoTou. [Ipumenenue gpenoa Ha OCHOBE CBOMCTB.




2. Aabaeruaspl. [lonstue o0 anbaerunax. AnbAeryaHasl rpynmna Kak
¢yHKMOHanbHas. @DopMmanbIerui M €ro CBOHCTBA: OKHUCIEHHE B
COOTBETCTBYIOIYIO KHCJIOTY,BOCCTAHOBIICHHE B COOTBETCTBYIOLIUN CIUPT.
[lonyyeHne  anpAEruaoB  OKHCICHHUEM  COOTBETCTBYIOLIMX  CIIMPTOB.
[Ipumenenue popmaiibierua Ha OCHOBE €r0 CBOMCTB.

3.KapOonoBble Kkuca0Tbl. [loHSATHE O KapOOHOBBIX KHUCIOTaX.
KapbokcunpHast rpymmna kak (QyHKuMOHanbHas. ['oMomorudyeckuit psn
peseabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loyueHne kapOOHOBBIX
KHCJIOT OKHCIICHHEM aJbJACTHI0B. XHUMHUYECKHE CBOMCTBA YKCYCHOU
KHUCJIOTBI: OOIllME CBOMCTBA C MHHEPAIbHBIMU KHUCJIOTAaMH U PEaKIUs
srepudukannu. IIpumMeHeHue YKCYCHOM KHCIOTBI Ha OCHOBE CBOMCTB.
BrIcmine )xupHbIE KUCIOTHI HA TPUMEPE MaJIbMUTHHOBOM U CTEAPUHOBOM.

4. Cuoxuble 3¢upbl M xkupbl. [lomydeHue CIOXHBIX >PUPOB
peakuueil srepudukanuu. CroxHble 3(UpPbl B NPUPOJE, HUX 3HAYECHUE.
[TpumeHeHue CloXHbBIX 3()UPOB Ha OCHOBE CBOMCTB.

Kupwr kak cnoxnbie 3¢upsl. Knaccudukanus xupoB. XUMHUUYECKHE
CBOMCTBA UPOB: THAPOJIN3 U THIPUPOBAHUE KUJIKHUX KUpOB. [IpuMeHeHne
YKHUPOB HAa OCHOBE CBOMCTB.MBLIa.

OOopyaoBanmMe: KOMIBIOTEP, MPOEKTOP, HWHTEPAKTHBHAsA JOCKAa,
7a00paTOpHBIM TAaTUB, WTATUB IJs MNPOOUPOK, MPOOMPKH, CHUPTOBKA,
XUMUYECKUW CTakaH, JAep)KaTeilb g MPOOUPOK, 3TAaHON, OKCHUI MEAH,
IJIFOKO3a, TUAPOKCUJ HATpHsl WIM Kalus, KpaxMmall, caxapo3a, TJIULEpHH,
MeIHasi IPOBOJIOKA, XJIOPH] JKeJe3a, (DeHOJ, aMMHAaYHbId pacTBOp HHUTpaTa
cepedpa.

JlaGoparopHas pabota Ne4
1. PacTBopenue rimiiepuHa B BOAC M B3aUMOJCHCTBHE C THIPOKCUIOM
menu(ll). CBolicTBa yKCyCHOM KHCJIOTHI, OOIIME CO CBOMCTBAMU




MUHEpaIbHBIX KACTOT. Jl0Ka3aTenbCTBO HEMPEAETBbHOTO XapaKTepa KUAKOTO
xupa. B3aumozeiicTBre rIFOK03bI M caxapo3bl ¢ ruapokcuaoM meau(ll).
KauecTBeHHas peakiusi Ha Kpaxmall.

@opMbl U METOABI KOHTPOJISI: aHAIHM3 U OLICHKA JIA0OPATOPHOU PabOTHI.

KonTtponbsHas padoTta Ned«YrineBoaopoabl U KUCIOPOACOAECpIKAIINE
OpTraHUYECKUE COCAMHEHUS

CamocrosiTesibHas padoTa 00y4aOIINXCH
1. YraeBoabl. YrieBoabl, UX Kiaccuukamus: MOHOcaxapuisl (TIIOKO3a,
dbpykTo3a), naucaxapunbl (caxaposza) U Mojucaxapunsl (Kpaxmaia u
1IEJITI0JI03a).
['mok03a — BEHIECTBO C JIBOWCTBEHHOW (DYHKIMEH — allbJErua0CIUPT.
XHWMHYECKHE CBOICTBA TJIIOKO3bl: OKHCIEHHE B TJIOKOHOBYIO KHUCIOTY,
BOCCTaHOBJIEHHE B COPOUT, CHUPTOBOE OpoxeHue. [IpuMeHenre ritoko3sl Ha
OCHOBE CBOMCTB.
3HaueHue yrieBOI0B B KUBOM NMPUPOJE U )KU3HU uesoBeka. [lonstue o
peakuusax MOJIMKOHEHCAIMH U THIPOJIN3a Ha IPUMEpe
B3aMMOIIPEBPALCHUI: ITI0K03a —> noaucaxapu. (Padora ¢ yueOHMKOM-
COCTaBJICHHE KOHCIIEKTA)
2. IlonrotoBka pedepatoB U Mpe3eHTALNI HA TEMBI:

e Meranon: xemouiug u xeMopoOus.

e DTaHO: Belnyaiiiiee 6Jaro ¥ CTpaiiHoe 3J10.

e AJIKOroJM3M U €ro npouiiakThka.

o dopmanbaeru Kak OCHOBA MOJIYYEHHS BEUIECTB U MAaTEPUATIOB IS

Moei podeccnoHaTBbHOM e TEIbHOCTH.

e MypaBbHHas KUCIIOTA B IPUPO/IE, HAYKe U MTPOU3BOJICTBE.

e lcropus ykcyca.

e CnoxHble Y3QUPHI U UX 3HAYEHUE B IPUPO/IE, OBITY M MPOU3BOICTBE




e OKuppl KaKk NpOOYKT MUTAHUS U XUMUYECKOE ChIPBE.
e 3ameHa )KUPOB B TEXHUKE HEIMUILEBBIM ChIPHEM.
e Mbpia: npouuioe, HacTosIIee, Oy IyIIee.
e (pencrBa THTHEHBI HA OCHOBE KUCIOPOACOAECPKAIINX OPTaHUUYECKUX
COEIMHEHUM.
e (Cunternueckue moroiue cpeacrtsa (CMC): 10CTOUHCTBA U
HEJIOCTaTKH.
e VYTIIEBOJBI U UX POJIb B )KUBOU NPUPOJE.
e (CTpoeHHE ITFOKO3bI: UCTOPHSI PA3BUTHUS NIPEICTABICHUN U
COBPEMEHHBIE BO33PEHHS.
e PaspuTHE cCaxapHOU NMPOMBIIUIEHHOCTH B Poccnu.
@®opMbI M1 METOAbI KOHTPOJIS:
1. 3amuTa pedeparoB U IEMOHCTpPALUS PE3CHTALIUN.
2. [IpoBepka MUCEMEHHBIX pabOT. AHAIN3 HAMMUCAHUSI XUMUYECKHUX PEaKIIU,
XapaKkTepU3yIIIMX XUMUYECKHE CBOMCTBA KUCIOPICOAEPKAIINX
OPraHUYECKUX COCAUHCHUH.

Tema 2.4
A3oTcoaep:kaime
OpraHuvecKue
COeINHEeHMS.
Hoaumepsi

Coaep:xanue y4eOHOro MaTepuaJa: 10
1.AMunbl. Ilonstue 00 amuHax. AnudaTudeckue aMHHBI, UX 2
Kiaccuukausa U HOMEHKJIAaTypa. AHWINH, KaK OPTraHUYeCKOe OCHOBAHHE.
[Tonmydyenune anmnmHa u3 HUTpoOeH3ona. [IpuMeHeHHe aHWIMHA Ha OCHOBE

CBOWCTB.

2.AMHHOKHCJIOTBI. 2
3.beaku.llepBuunas, BTOpUYHAs, TpPETUYHASA  CTPYKTYpbl  OCIKOB. 1
XWMHYECKHE CBOMCTBA OCIIKOB: TOPEHHE, JECHATYpAIHs, THAPOJIHA3, [IBETHBIC

peakuun. buonornueckue QyHKIUM OEIKOB.

4.IToaumepsl. benku u monucaxapuabsl Kak OMOTIOTUMEPHI. 2

OOopynoBaHue:  KOMIBIOTEpP,  MPOEKTOP,  WHTEpPAKTUBHAs  JIOCKA,




7a00paTOpHBIM  IITAaTUB, IITAaTUB I MHPOOUPOK, MPOOUPKH, aMMHUAK,
aHWIMH, COJIsHAas KUCJIO0Ta, OpOMHas BOJA, a30THAs KHUCJIOTA, THUAPOKCH]L
HATPUS WIN KaJlus, CyJb(aT MeIH, STUIOBBINA CIIUPT, CIIUPTOBKA.

KontponsHas pabota Ne 5«A3oTcoaepxaniue opraHiuecKue CoeuHEHUS

CamocrosiTeibHast padoTa 00y4arOIMXCH
1. AMUHOKHCIIOTBI Kak amQoTepHble AU(YHKIHOHAIBHBIE OpraHHYeCKHe
COEIMHEHUA. XHWMHYECKHE CBOWCTBA AMUHOKHCIOT: B3aUMOIEHCTBHE CO
nieJioyamMu, KUCJIOTaMHU U JAPYr € JApyroMm (peakuus MOJTUKOHACHCAIINH).
[lentuaHas cBsI3b U noJunentuabl. [I[puMeHeHne aMHUHOKUCIOT HAa OCHOBE
cBoicTB. (PaboTa ¢ yueOHUKOM- COCTaBJICHUE KOHCIICKTA)
2. Ilmactmaccel. IlomydyeHue nDONMMMEPOB peakUUEd MOIUMEpU3ALUN U
MOJIMKOHJIEHCAUU. TepMOIJIaCTUYHbIE M TEPMOPEAKTHUBHBIE IJIACTMACCHI.
[IpencraBurenu miacTmacc.
Bonokna, wux «naccudukanusa. Ilomyuenune BosokoH. OTaenbHbBIC
MPEACTABUTENIN XUMHUUECKUX BOJIOKOH. (COCTaBIIEHHE KOHCIIEKTA)
@opMbl 1 MeTOABI KOHTPOJIs: 1. YCTHBIN ompoc.

2. TlpoBepka MICHBMEHHOTO KOHCIIEKTA.

JAu¢pepeHUMPOBAHHBIH 3a4UeT

Jlis XapakTepUCTUKH YPOBHS OCBOCHMS y4eOHOT0 MaTepualla UCIOJIb3YIOTCs Clelylonue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (Y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEATETBHOCTH 10 00pa3ily, UHCTPYKIUH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITETILHOE BBIITOJTHEHHE JICATEIIEHOCTH, pEIIeHHe TPOOJIEMHBIX 3a71a4)




3. YCJIOBUSA PEAJIN3ALIMU YYEBHON JUCIHUILIMHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecre4eHHI0
Peanuzauus yueOHOW JUCHUIUIMHBI TPEOYET HATUMYMS Y4EOHOr0 KaOMHETa XUMUHU.

O6opynoBanue yueOHOro KabUHeTa:

- pabouue MecTa JJi1 00yJaroluXCcsl M MpernoaaBaTes, ayAUTOpHas JOCKa;

- KOMIUIEKT Y4eOHO-METOJAMYECKON JOKyMEHTaluu (Y4eOHUKH M ydeOHbIEe MOocoOwus,
KapTOUKHU-3aJaHusl, KOMIUJIEKTHI TECTOBBIX 3aJlaHUM, DIIEKTPOHHAA CIpPaBOYHAs
JUTEepaTypa, MyJIbTUMEIUHHBIE 00yYaroIIre IPOrpaMMBl);

- HarJIAJHbIe TOCOOUS (CXeMbl, TaOIHIIbI, U300pa3UTENIbHbBIE U HATypaJIbHbIE TOCOON);

- AaBTOPCKUH KOMIUIEKT KOMIIBIOTEPHBIX ITPE3CHTALUN;

- peaKkTUBBI U 000PYIOBAHUE.

Texnuueckue cpeacTsa 00yyeHUs:

- KOMIIBIOTEp, TMPHUHTEP, TMPOEKTOP, MPOrpaMMHOE oOOecredeHrue oOIero u
po¢dheCCUOHAIBHOTO HA3HAUCHUS;

- KOMIUTEKT Y4eOHO-METOMYECKON JOKYMEHTAITUH;

- METOIUYECKHUE ITOCOOHS.

3.2. UndopMmanmonHoe obecnevyeHue o0yueHmst

Ilepeuensn PeKOMeHyeMbIX yueOHBIX U31AHUI, HNuTepHer-pecypcos,
JTOTOJIHUTEJIbHOM JINTEePaTypPhbl

OcHogHble UCMOYHUKU:

1. Epoxun IO.M. Xumus nns npodeccuii U CHEUUaIbHOCTEN TEXHUYECKOTO M
€CTeCTBEHHO-HayyHoro mnpoduieit, Epoxun FO.M., KoBanesa U. b.— 4-e uzn.,
crep. — M.: u3gaTenbckuil HeHTp «Akanemus», 2017r.

2. Epoxun IO.M. Xumus nns npodeccii U CrenuaabHOCTEH TEXHUYECKOTO M
ecTecTBeHHO-HayuHoro mnpoduieit, Epoxun KO.M., KoBaneBa U. b.— 4-¢ usn.,
ctep. — M.: U3natenbckuii ueHTp «Akanemus», 2017r.

3. — [1DnextponHsIid pecypel] - http://www.academia-moscow.ru/-35C OO0 OUIL]
«AKageMus.

4. T'abpuanssn O.C. Xumus nas npodeccuid M CHeUalbHOCTEH TEXHUYECKOIrO
npoduis: yueOuuk/O.C TI'abpuensn, W.I'. OctpoymoB. — M.: M3znarenbckuit
eHTp «Axkagemusi», 2015r.

JlononnumensvHvle uCMOYHUKU:

1. Tabpmansu O.C. Xumus: TECThI, 3a/1a4U U yIIPaXHEHUS: y4ae0. mocodre ist CTy/I.
yupexaenuit cpen. npod. odpazoanus/O.C I'abpuensH, I'.I'. JlbicoBa. — 2—¢
u3a., cTep. — M.: u3naTenbCckuid HeHTp «Akagemusi», 2015r.
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2. T'abpudnsan O.C. EctecTBo3HaHue. XUMHS: yueO. Il CTYA. YUPEKIACHUN Cpesl.
npod. obpazoBanus/ O.C I'abpuensu, N.I'. OctpoymoB. — 3-¢ u3a., crep. - M.:

N3narenbckuii neHTp «Akanemus», 2018r.

HNuTepHeT-pecypcesr:
1. www.pvg.ru
2. www.hemi.wallst.ru
3. www.alhikov.net
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4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOH

JTUCHUTIIMHBI

Koutpoir u omeHka pe3yibTaToB

OCBOCHUSA YYCOHOW JUCIUILIMHBI

OCYHMCCTBIACTCA IIPCIIOAABATCIICM B IIPOLCCCC IPOBCACHUS IIPAKTHYCCKHUX 3aHATUM U

7a00paTOpHbIX pabOT, TECTUPOBAHMSI,

a TaKXKcC

BBIITOJIHCHU A 06y‘{aI-OHII/IMI/IC$I

VHIUBUYAJIBHBIX 33JJaHUH, TPOEKTOB, UCCIICIOBAHUN.
dopMoit UITOTOBOTO KOHTPOJIS sBIIsieTCs qudGepeHIIUPOBAHHBIN 3a4eT.

Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHMNSsI, YCBOCHHbIE 3HAHWS)

®opMBbI M MeTOAbI KOHTPOJIS U OLlEeHKH
pe3yJabTaToB 00y4eHHsl

1

2

YMmenus:

- Ha3b16AMb U3YYCHHBIE BEIIECTBA 110
MEXIYHAPOJAHOW HOMEHKIIAType

onpeodenams.: BAICHTHOCTb U CTENIEHb OKUCIICHUS
XUMUYECKHX DIIEMEHTOB, TUII XUMUYECKOH CBSA3U
B COCMHEHUAX, 3apsij [1011a, XapaKTep CPeabl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUH,
OKHCIIUTENb U BOCCTAHOBUTEIIb, IPUHAJICKHOCTD
BEILECTB K Pa3JIMYHBIM KJIacCaM OPraHU4YeCKUX
COCIMHEHUS

Xapaxkmepu306amb. JIEMEHTBI MAJIBIX IEPUOJ0B
10 UX TOJIOKEHHIO B EPHOIMYECKON CUCTEME
JI..Menneneena; o0Ime XUMHIECKHUE CBOMCTBA
METAaJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHUH;
CTPOEHUE U XUMHYECKHE CBOMCTBA N3YYEHHBIX
OPraHUYECKUX COCTUHEHUS

- 00bACHAMb: 3aBUCUMOCTb CBOMCTB BEIIECTB OT
WX COCTaBa M CTPOCHUS; IPUPOAY XUMUUECKOU
CBsI31 (MOHHOM, KOBAJICHTHOH, METAJNTMYECKON ),
3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEAKIUU U
MOJIOKEHUSL XUMHYECKOI'O PABHOBECHS OT
pa3anyYHbIX (aKTOPOB

BLINOJIHAMb XUMUYECKUU IKcnepumenn 1mo
paciio3HaBaHHuioO BaKHEHIIINX HCOPraHNYCCKUX U
OpTaHUYCCKUX BCIICCTB,

11p06800umbCcaMOCTOSITENBHBIN TTOMCK
XUMHUYECKON MH(OPMAIIUH € UCTIOIb30BaHUEM
Pa3INYHBIX UCTOYHUKOB (HAYYHO -TTOMYIISPHBIX
U3JJaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHTepHeTa); NCIOIb30BaTh KOMITBIOTEPHBIE
TEXHOJIOTUH U1 00pabOTKU U Mepetadn
XMMHUYECKON MH(OPMALIUK U €€ TIPE/ICTABICHNUS B
pa3NIuYHbBIX (popMax.

Tucvmennvle KOHMPOabHBIE PAGOMbI.
XUMUYECKUL IKCNEePUMEHM, 8bINOHEHUE
Mecmosbix 3a0anUll PasiuyHbLX U008, YCIHbILL
U NUCbMEHHbLL 0OMeem, 8bINOIHEeHUe
MBOPYECKUX 3A0AHULL, U320MOBIeHUe MadIuy,
2paguKos, pUCyHKo8, Ha2ia0HbIX HOCOOULL.
pegepamos. IIposedenue ypokos -
COpeBHOBaHULL, YPOKO8 — U2 C OYEHKOU
pe3yibmamos 0byueHus.
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3HaHu:

sadicHelluue Xumuyeckue noHAmus: BEIeCTBO,
XUMUYECKHH 3JIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEJIbHBIC aTOMHAsI U MOJICKYJISIpHast
MAaccChl, AJUIOTPOTIHS, U30TOTBI, XUMHUYECKas
CBSI3b,.JICKTPOIPOHUIIATEIbHOCTD, BAJICHTHOCTD,
CTENeHb OKHUCIICHHUS, MOJIb, MOJISIPHAs Macca,
MOJIIPHBIN 00BEM, BEIIECTBA MOJIEKYJISIPHOTO H

- [lucvmennvie KOHMpOIBLHBIE pAbOMUL,
XUMUYECKUT IKCNEPUMEHM, GbINOIHEHUE
mMeCcmosbIX 3a0aHULL PA3IUYHBIX 8UO08,
NUCbMEHHbIL Omeem,

3a0aHull,

maonuy, epagpuxos, Ha2IsOHbIX NOCOOUL,

HemonexynsipHOro cTpoeHus,— pacTBOPHI,
AIEKTPOJIUT U HEINIEKTPOIUTIICKTPOIUTHYECKAS
JIMCCOIMALINS,

OKHCJICHHE U BOCCTAHOBJICHUE,

TeTIoBOM 3P eKT peakuuu,

XUMHYECKON peakinu, KaTaius,

XUMHUYECKOE paBHOBECHUE, YTIIEPOIHBIN

ckeneT, (QyHKIMOHAlIbHAS TPYIINa,

U30MEepHsl, TOMOJIOTHS,

HemonekynsipHOro cTpoeHus,— pacTBOPHIL,
AIIEKTPOJIUT M HEAJIEKTPOIIUT, FIEKTPOITUTHYECKAS
JUCCOLIMAIINSA,

OKHCIICHHE U BOCCTaHOBIICHHE,

TEIIOBOM 3P deKT peakium,

XHMHYECKOW PEaKnu, KaTalus,

XUMHUYECKOE paBHOBECHUE, YTIIIEPOIHBIN

CKeJeT, (PyHKLIMOHAJIbHAs TPYIIa,

U30MEepHsl, TOMOJIOTHS;

- OCHOG6Hble 3AKOHbl Xumuu: COXpaHCHHUA
MacCcChl BE€IIECTB, MIOCTOAHCTBA COCTaBa,
HepI/IO,I(I/I‘-ICCKI/Iﬁ 3aKOH;

- OCHOBHblE MeopuUU XUMUU:
XUMHYECKOM CBSI3H,
971IeKMPOAUMUYECKOU TACCOIUALINH,
CTPOCHHUSI OPTAHUYECKUX COeOUHEHU;

— 6aiiICHellue seuecmea u
Mamepuanvl: OCHOBHbIE METAJIbI
CILIABBI: CEpPHAs, COJISIHAS, a30THAS U
YKCYCHAasi KMCJIOTHBI; IIET0YH, AaMMHUAK,
MUHEpaJIbHBIC YAOOPEHUS, METaH,
STHUJICH, alleTUJICH, OCH30JI, TaHOJI,
JKUPBI, MBLIA, TJIFOKO3a, caxaposa,
Kpaxmal, KIeT4aTKa, OelKH,
HCKYCCTBEHHBIC U CHHTETUYECKHE
BOJIOKHA, Kay4yKH, IJTACTMACCHI.

Peghepamos. Ilposedenus VPOKOS8,
COpEeBHOBAHUL, YPOKO8 — USP C OYEHKOU
pe3yibmamos 00y4enus.
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