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Pabouas nporpamma OY J1.06. «Xumusi» pazpaboTaHa Ha OCHOBE:
- ®enepanbHOr0 TrOCYJApCTBEHHOTO OOpa30BaTEIBbHOIO CTaHAAPTa CPEIHETO
o0miero o6pa3oBanus (YTBEPKACHHOTO MpHKa3oM MUHHCTEpCTBa 00pa30oBaHUs U
Hayku P® ot 17.05.2012 r. Ne413);
- IlpumepHoil OCHOBHOW 00pa30BaTEIBLHONW MPOrPAaMMBI CPEIHEro OOIIEeTo
oOpazoBanust // OnobOpeHa pemieHueM QeaepaibHOr0 Yy4eOHO-METOANYECKOTO
o0BeTMHEHUS 110 001IeMy 00pa3oBaHuio (TIPoTOKOJI OT 28 uroHs 2016 1. Ne2-16-3);
- PexoMenpanuii mo opraHu3alUy MOJY4YEHUs CpeIHEro obmiero oOpa3oBaHUs B
npenenax OCBOCHHsI 00pa3oBaTeNIbHBIX MPOTrpamMM CPEIHEro Npo¢ecCHOHAIBHOIO
oOpa3zoBaHuss Ha 0aze OCHOBHOTO OOIIEro 0oOpa3oBaHMsI C Y4ETOM TpeOOBaHUIA
®I'OC wu mnomyuyaemoit mpodeccun wunm cnenuaibHoctn  CIIO  (mucemo
JlenaprameHTa rocyJapCTBEHHOM MOJUTHKHU B c(hepe MOArOTOBKU pabodMX KaJIpoB
u JIITO Muno6puayku Poccun ot 17.03.2015 r. Ne06-259);
- IlpumepHoit mporpamMMmbl 00IIE00pPA30BATEIBLHON AUCIUILUIMHBL  « XUMHUSI,
onobpenHoit Hayuno-metonumyeckum coBetoMm LleHtpa mnpodeccruoHaabHOro
oOpazoBanust OI'AY «OUPO» u peKOMEHIOBaHHOM AJId pealu3aldd OCHOBHOM
npodeccuoHabHOW 00pa3oBarenbHON mporpammbl CIIO Ha 0a3ze OCHOBHOTO
oO1rero oOpazoBaHusl ¢ MOJYYEHHUEM CPEIHEro oluiero oopa3zoBaHus (MPOTOKOJ
Ne2 o1 30.07.2015 r.);
- Yuebnoro mnana ['BIIOY PO «bTXTuC» mo mpodeccun CIIO 23.01.09
«MalrHUCT JOKOMOTUBAY.

Opranusanus pa3padoTyMK: TOCyAapCTBEHHOE 010 KETHOE MPo(decCHOHATbHOS
obOpasoBaTenapHOe yupexaenue PoctoBckoit obnactn «baTalickuii TEXHUKYM
JKEJIE3HOIOPOKHOTO TPAHCIIOPTa U CTPOUTENIbCTBA» UMEHH [ 'epos CoBETCKOTo
Coro3a [1.A.ITo1oBUHKOY

Paspadoruuk: T.H. boromosnoBa - npenoaBaTesnb BbICIed KBaTU(pUKAIIMOHHON
KaTeropuu
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1. IACHIOPT ITPOI'PAMMbBI YYEFHOU JUCIHUILIMHBI XUMUA

1.1. OO0aacTh NPpUMEHEHHUS POrPaAMMBI

[Iporpamma yuebHoU auctmmauabl OV J[.05 « Xumus» ABiseTcs 4acTbio
OCHOBHOM Ipo(peccroHalIbHOM 00pa30BaTeIbHON IPOrpaMMBbl B COOTBETCTBUU C
®I'OC no npodeccuu CITO 23.01.09. «MammHUCT TOKOMOTHBAY.

[IporpamMma yueOHON AMCUMITIIMHBI MOKET OBITh UCIIOJIb30BaHA JIsI
noJTydeHus o01e y4eOHbIX 3HaHUH MPU MOATOTOBKE 00yUYaOIIUXCsl Ha
npodeccusix TEXHUUECKOTro Mpouiisi, B JOMOIHUTEILHOM MPOo(dheccnoHaIbHOM
o0pa3oBaHUU U IPOHECCUOHATFHON MOATOTOBKE.

1.2. Mecto yuyeOHOIi JUCHMILIUHBI B CTPYKTYpP€E OCHOBHOM
npo¢eccCuoHATbHOI 00pa30BaTeIbHOI MPOrPaAMMBbI:
VyeOHas QUCIUILINHA « XUMHUSI» ABIISIETCS 0a30BOM AUCIMILUIHHON
00111e00pa30BaTEIbHOTO ITUKJIA.

1.3. Ileau u 3aga4u y4eOHOM TUCUMIUINHBI — TPeOOBAHUSA K pe3yJibTaTaM
OCBOCHMS Y4eOHOM TUCHUILINHDI:
B pesynbTaTe ocBOoCHMS Y4eOHON TUCIUTUIMHBI 00YYarOUTUNCS JOJIKEH
3HAmMOb:

e Ba)KHeHIIHe XUMHYECKHUE MOHATUS: BEIIECTBO, XUMUYECKUI DJIEMEHT,
aToOM, MOJIEKYJia, OTHOCUTEJIbHAS aTOMHAs W MOJIEKYJISIpHAsI MAaCChl, MOH,
aJUIOTPOIHS, U30TOMBL, XUMUYECKAs CBA3b, SJIEKTPOOTPULATEIIBHOCTb,
BAJICHTHOCTb, CTENICHb OKUCJIEHHUS, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN
00BeM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI, PACTBOPBI, AJIEKTPOJIUTHI U HEAJIEKTPOIUTHI,
AIEKTPOJUTHYECKAS JUCCOLUALINS, OKUCIIUTEIDL U BOCCTAHOBUTEIID,
OKHUCJICHHE ¥ BOCCTAHOBJIEHUE, TEIIOBOM 3(PEeKT peakiinu, CKOPOCTh
XAMHUYECKOMN peaKkiuu, KaTaanu3, XUMAYE€CKOE PABHOBECHUE, YTIIEPOIHbBIN
CKeJleT, PYHKIMOHAbHAS TPy, U30MEpHUsl, TOMOJIOTHS;

® OCHOBHBIE 3aKOHBI XMMHMHU: COXPAHEHUE MACChI BEIIECTB, MOCTOSTHCTBA
cocrana, [ lepponnuecknii 3akon J{.M1.Menneneena:

® OCHOBHBIC TEOPUU XMMHUM: XUMUYECKOUN CBSI3H, JIEKTPOIUTAYECKON
JIACCOIMALINY, CTPOEHHUSI OPTaHUYECKUX U HEOPTAaHUY€CKUX COCIMHEHUM;

e BaKHelllIMe BelecTBA U MATEPHAJIbI: BAaXHEUIIIME METAJUIbI U CIUIABHI;
CEpHasi, COJsTHAs, a30THAsI M YKCYCHAs KUCJIOTHI; 0JIarOpOHBIC Ta3kbl,
BOJIOPOA, KHCIIOPOA, TAIOTEHBI, IIEJIOYHBIE METAJUIbl; OCHOBHBIC, KUCIIOTHBIC
1 aM(OTEPHBIC OKCUIBI U TUAPOKCHU/IBI, ET0YH, YIIICKUCIIBIA U yTapHBIH
rasbl, CCpHUCTBIN ra3, aMMHakK, BOJa, IPUPOJHBIN Ta3, METaH, 3TaH, STUJICH,



aleTUIICH, XJIOPHUI HATPHsl, KapOOHAT U TUAPOKAPOOHAT HATPUSI, KapOOHAT U
dbocdat kanpius, 06H30J1, METAHOJI U ATAHOJ, CIIOXKHBIE A(UPBI, JKUPHI,
MbLJIa, MOHOCAaXapu bl (TIIFOK03a), AUCaxapuIbl (caxaposa), oJrucaxapH/ bl
(KpaxMaJ 1 IeJUTI0I103a), aHWJIMH, aMHHOKHUCIIOTHI, OSJIKH, NCKYCCTBEHHBIC U
CUHTETHUYECKHE BOJIOKHA, KAyUyKH, TITACTMACCHI.

B pe3ynbTaTe ocBOeHUS y4eOHON AUCIUILIMHBI O0yYaIOIUICs JOJIKEH

ymemy:

HAa3bIBATh: N3yUYCHHBIC BEMIECTBA 10 TPUBUAIBHOW U MEXKIYHAPOIHOM
HOMEHKJIATypE;

OIpPeAeJIATh: BAJICHTHOCTD U CTEIICHb OKUCJIEHUS] XUMAYECKUX 3JIEMEHTOB,
THUI XUMHAYECKOU CBA3U B COEAMHECHUSX, 3apsi] MOHA, XapaKTep CPeabl B BOJ-
HBIX pacCTBOPAaX HEOPraHMYECKUX U OPTaHUYECKUX COEAUHEHUN, OKHCIUTEIb
Y BOCCTAHOBUTENb, IPUHAIJICKHOCTh BEIIECTB K PA3JIUYHBIM KIlaccam
HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHU;

XapPaKTepPH30BaTh: 3JIEMEHTHI MaJIbIX MIEPUOAOB MO UX MOJIOKEHUIO B
[Tepuoauueckoii cucreme JI.1.MeHnaeneea; o0lme XuMU4eCKUE CBOMCTBA
METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U
OPraHUYEeCKUX COCAUHEHUI; CTPOCHUE U XUMUYECKUE CBOMCTBA U3YUYECHHBIX
HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHU;

00BSICHATD: 3aBUICUMOCTbH CBOMCTB BEILIECTB OT UX COCTABA U CTPOECHUS,
IPUPOAY XUMMUYECKOM CBSA3HM (MOHHOM, KOBAJIEHTHOW, METAJNIMYECKON U
BOJIOPOJTHOM ), 3aBUCUMOCTb CKOPOCTU XUMHUUECKON PEaKIMK U MOJIOKEHUE
XUMHUUYECKOTO PAaBHOBECHS OT Pa3IUYHBIX (DAKTOPOB,;

BbINOJHATH XUMHYECKH IKCIIEPUMEHT: 10 PACIIO3HABAHUIO BAKHENIIINX
HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHNM;

NMPOBOJANTH: CAMOCTOSITEILHBIN OUCK XUMUUECKON MH(DOpMAIINH C
HCIIOJIb30BaHUEM PA3JIMYHBIX UCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA); NCTIONB30BATh
KOMITBIOTEPHBIE TEXHOJIOTUH JJII 00pa0OTKH U TIepeiadyi XUMHYECKOM
uH(OpMAIUU U €€ MPEJICTABICHUS B PA3IUYHBIX (hOpMax;

CBSI3BIBATH: U3yUYCHHBIN MaTEpHUall CO CBOEH MPoQeCcCuOHAIbHON
NEATENBHOCTBIO;

pelaTh: pacueTHbIC 314U 110 XUMHUYECKUM (DOopMysiaM U ypaBHEHUSIM;
HCMO0JIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOM
NesITeJIbHOCTU U MOBCEIHEBHOM KU3HU: JIJI1 OOBSICHEHUS] XUMUYECKUX
SIBJICHUH, TPOUCXOISAINX B IIPUPOJIE, OBITY U Ha TIPOU3BOJICTBE;
ONpeAEICHUS TPOTEKAHN XUMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX



YCIOBUSIX U OLICHKH MX MOCIEACTBHIA; SKOJIOTHUECKA ITPaMOTHOTO
NOBEJICHHS B OKPY>KaIOLIEH cpeJie; OLIEHKU BIUSHUS XUMHUYECKOTO
3arps3HEHUs OKPY KaIOIIeH Cpebl Ha OpPraHu3M YellOBeKa U APYTUE KUBBIC
OpTraHU3MBI; 6€30M1aCHOT0 OOPAIICHHUS C TOPIOYMMH U TOKCUYHBIMU
BEIIECTBAMH U J1a00paTOPHBIM 000PYIOBAaHUH-EM; TPUTOTOBICHUS
pPacTBOPOB 3a/IaHHOM KOHILIEHTPALMU B OBITY U Ha MPOU3BOCTRE;
KPUTHUYECKON OLIEHKH JJOCTOBEPHOCTH XUMHUYECKOU HH(OpMAIIHH,
MOCTYMHAIOMICH U3 Pa3INYHbIX UCTOYHUKOB.

N3yuenue quciuIuiMabl XuMus crnoco0CTByeT (hOPMUPOBAHUIO Y
OOy4YarOIINXCS CAEAYIOMINX 0OUUX KOMREm eH YU

OK 1. IloHuMarp CyImIHOCTh M COLUMAJBHYK) 3HAYUMOCTb Oymyuiei
npodeccuu, MposIBIATh K HEW YCTOWYMBBIA HHTEPEC.

OK 2. OpraHu3oBblBaTh COOCTBEHHYIO AESTENBHOCTb, MCXOAS W3 LEIH U
CIIOCOOOB €€ TIOCTUKEHUS, ONPEAECICHHBIX PYKOBOAUTEIIEM.

OK 3. AmnanusupoBaTh pabouyl0 CHUTYallMIO, OCYIIECTBIIATH TEKYIIMH U
UTOTOBBII KOHTPOJIb, OILIEHKY M KOPPEKLUHIO COOCTBEHHOW NEATENbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YJIbTAThl CBOEH pabOTHI.

OK 4. OcymiecTBisITh TOUCK HHPOpMAIUU, HE0OX0AUMOU 17151 A (HEKTUBHOTO
BBITNIOJHEHUSI TPO(PECCUOHANBHBIX 3a/1a4.

OK 5. Hcnonp3oBathk MH)OPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B
po(hecCUOHATIBHON e TEIbHOCTH.

OK 6. Paborarb B komaHjae, S()QPEeKTUBHO 0OImATBCA C KOJUIETaMH,
PYKOBOJCTBOM, KIINEHTAMH.

OK 7. HcnonHsATh BOMHCKYIO OOSI3aHHOCTb, B TOM YHCJIE€ C MPUMEHEHUEM
MOJIYYeHHBIX MPO(EeCCHOHATBHBIX 3HAHUM

1.4. KoanuyecTBO 4aCOB HA OCBOEHHUE MPOTrPAMMBbI YUeOHOI UCIUIINHBI:
MakcumanbHas yueOHas Harpy3ka ooydatromerocst 171 vac, B ToM uucie:
oOs13aTeNbHas ayIuTOpHAas yueOHast Harpy3ka ooydvatomierocs 114 gac,
camocTosATeNbHas pabora oOyyaromierocs 57 yac

2. CTPYKTYPA U COJIEP’KAHUE YYEBHOM JJUCIHUILJIUHBI



2.1. O06beM yueOHOM TMCUMILIMHBLI M BHAbI Y4eOHOI padoThl

Bup yueOHoii padoTsbl O0beM yacoB
MakcuManbHasi yueOHasi HArpy3ka (Bcero) 171
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAasl HArpy3Ka (Bcero) 114
B TOM YHCJIE:
nabopaTopHbIE pabOTHI 11
IpaKTUYECKUEe paboThI 8
KOHTPOJIbHBIE pabOThI 5

KypcoBas padoTa (IIpOeKT) -

CamocrosiTesibHasi padoTa 00y4aromerocs (Bcero) 57

B TOM 4HUCJIC:

caMoCTOsITelIbHa paboTa HaJl KypCcOBOM pabOTOM (ITPOSKTOM) -

pellieHue pacueTHBIX 3a1a4 3

COCTABJICHHE XUMHUYECKUX YPABHECHUM 17

COCTaBJIEHUE CXEM U 000O0IIAIOIINX TAOIUL] 8

CO3/IaHME MPE3EHTAINM, HAlTMCAaHUE JTOKJIAI0B, pedeparTos, 29
COOOIICHUH

Hrorosas arrecraunus B gopme  ougpghepenyuposannozo 3auema







2.2. TeMaTU4eCKHUii IUIaH U coJep:KaHue YUeOHOM TUCHMIIMHBI XUMHS

HaumeHoBaHue pa3jiejioB U Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaAKTHYeCKHe padoThl, Oo0bem yll)i(l),Be
TeM caMoCTOsITeJIbHAsI padoTa 00y4alIuxcs, KypcoBasi padoT (mpoekr) 4acoB 0CBOEH
usi
1 2 3 4
BBeaenne 2
Beenenue Conep:kanue y4eOHOTro MaTepuaa
XuMust opraHUYecKasi U HEOpraHWUECKas, CTPYKTypa MpeaMeTa, 3SHaUeHUE XUMUU IS IPodheccuu 1 1
KeJIe3HOA0POKHHUKA. CBSI3b XUMHUU C KU3HBIO.
Pa3znen 1. O0masi 1 HeopraHuyeckasi XUMHs 59(91)
Tema 1.1. OcHOBHbIE IOHATHS H 3aKOHBbI XUMHH 5(7)
Conep:xanue yueOHOro MaTepuaJia
1.1.1.0CHOBHEIE MOHSTHS BemectBo. AtoM. Monekyna. XuMudeckui aneMmeHT. Asorponus. [IpocTeie U ClIOXKHBIE BELIECTBA. 2 2
XUMUHU KadecTBeHHBIN M KOJWYECTBEHHBIM COCTAB BEIIECTB. XUMHYECKHUE 3HAKU U (OpMyJbl. OTHOCUTEIbHBIC
aTOMHas U MOJIeKyJsipHas Macchl. KonnuecTBo BemiecTna.
Conep:xanue yueOHOro MaTepuaJia
1.1.2 OCHOBHEIE 3aKOHEI Crexuomerpusi. 3aKOH COXPAHEHHSI MACChI BEIIECTB. 3aKOH MOCTOSHCTBA COCTABa BEILECTB MOJIEKYIISIPHOU 1 2
XUMHH CTPYKTYpPBL. 3aKOH ABOTaIpO U CIEICTBUS KX HETO.
Coaepixanue yueOHOIro MaTepuasa
1.1.3 Pemenue pacueTnpix | PacueTHbie 3a1ayu Ha HAXOKICHME XUMHUYECKHX OJIEMEHTOB B CJIIOXKHOM BEIIECTBE OTHOCHTEIBHOM 1 2
3ana4 MOJIEKYJISIPHOW MAcChl, OIIPEIEIICHHE MaCCOBOM JIOJIH.
JlaGopaTopHbie paGoThI - -
IIpakTnyeckune 3aHATHA . ;
KoutposbHasa padora (1MarHocTuyeckas) 1 2
CamocrosiTesibHast padoTa
Pemienne pacueTHbIX 3aJady  Ha HAXOXKJIEHUE OTHOCUTEIBHOW MOJIEKYJISPHOM Macchl, OMNpeneseHue 4 2
MacCOBOH JOJTM XUMUYECKUX DJIEMEHTOB. PacueTsl Mo XUMUYECKUM YpaBHEHUSIM.
Tema 1.2. Ilepnoanyeckuii 3axkoH u Ilepuoguyeckas cucreMa xumu4eckux 3j1eMeHToB [[.M.MenaeneeBa u CTpoeHUe aTOMa 8 (12)
Conep:kanue y4eOHOIro MaTepuaa 9 9

1.2.1.Ileprnognueckuii 3aKk0H
u [lepronnueckas cucrema
XAMHUYECKHX dJIeMeHTOB /I,
N. Menneneena

Otkpsitue .. MenneneessiM [lepuoanueckoro 3akona. [lepuonnueckuii 3akoH B popmynuposke J[.H.
Mewnpeneesa. [lepuonnyeckast TabauIa XUMUYECKUX JIEMEHTOB — Irpaduueckoe 0TOOpakeHue
MePHOANYECKOro 3akoHa. CTpyKTypa NepUOANIECKON TaOIHIIbl: IEPUOBI (Majible U OONbIINE), TPYIIIBI
(rmaBHas ¥ MOOOYHAS).




1 2 3
Conep:xaHue yueOHOro MaTepuaJia
AToM - cioxHas yactuna. Sapo (IpOTOHBI U HEHTPOHBI) U JIEKTPOHHAs 000s04YKa. Mozens cTpoeHus
122, CTpoeHie aToMa i atoma D.Pezepdopna. Mzoromsl. Onucanue coCTOSIHUS 3JIEKTPOHOB B aTrome. KBanTosbsie yncna. CTpoeHue 4
ﬁépﬁozngqecxnﬁ 39KOH ANEKTPOHHBIX O0O0JIOUEK aTOMOB 3JIEMEHTOB MallbIX NepuoAoB. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB OOJBIINX MEPHUOIOB (MIEPEXOTHBIX 3eMeHTOB). [loHsiTHE 00 OpOUTANAX. S-,
p- u d- OpOutanu. DIeKTPOHHbIC KOHPUTYPALIUH ATOMOB XUMHUYCCKHUX JICMEHTOB.
CoBpeMeHHast (OPMYJIMPOBKA TEPUOJUYECKOTO 3aKOHA. 3HAYCHHE MEPUOJUYECKOr0 3aKOHA U
MEePUOUUECKON cucTeMbl XuMuueckux anementoB J[.M. MennaeneeBa as pa3BUTUS HAYKU U MOHUMAaHUS
XUMHUYECKOU KapTUHBI MUPA.
JlaGopaTopHbie padoThI -
IIpakTuyeckoe 3ansaTHe 1 XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA U €r0 COSMHEHHH 0 MOJI0KEHUIO B 5
[Tepuonuueckoii cucreme JI.M.Menneneena
KonrtposabHasi padora -
CamocrosiTesibHast padoTa
BrimonHenue qoMarsero 3aanus Mo TeMe, HallMcaHue JI0KIaaoB, pedeparoB. Odopmienne oryera mo 2
MIpaKTU4YECKOn padoTe.
Tema 1.3. CTpoeHue BemecTBa 10 (15)
Coaep:xanue yueOHOro MaTepuaJia
KoBasnenTHas xumMnyeckasi cBsi3b. MexaHn3M 00pa30BaHMs KOBAJIEHTHON CBsA3M (OOMEHHBIN U JOHOPHO-
1.3.1.Bust xumuecko aKIENTOPHBIN). DJIEKTPOOTPHUIIATEIBHOCTh. KOBaJEHTHBIC MOJSPHAs W HEMOJspHas CBs3H. KpaTHOCTH 5
CBA3H KOBAJIGHTHOU CBsI3U. MoJleKyJIipHble U aTOMHBIE KpUCTaIMueckue pemieTkd. CBoicTBa BEIIECTB ¢
MOJIEKYJIIPHBIMU M @aTOMHBIMH KPUCTAJUTMYECKUMH PEIIETKaMHU.
Honnas xumuyeckas cBsa3b. Katnonsl, ux odbpazoBaHue U3 aTOMOB B pe3yJbTaTe Ipolecca OKUCICHHUS.
AHnoHBI, X 00pa3oBaHKE U3 aTOMOB B pe3yJibTaTe Mpolecca BoccTaHOBIeHMs. MloHHas CBSA3b Kak CBA3b
MEX]ly KaTHOHAMU M aHMOHAMH 3a CUET 3JIEKTpOocTaThyeckoro nputskeHus. Knaccudukanns MOHOB: 1O
COCTaBy, MO 3HAKy 3apsjia, MO0 HAJIMYUIO THAPATHOH 000104kd. MOHHBIE KPHCTANIMYECKUE PELIETKH.
CBoiicTBa BELIECTB C HOHHBIM TUIIOM KPUCTAJNIMYECKOMN pELIeTKH.
Metaniuyeckasi cBsi3b. MeTanueckas KpUCTaJUIMYecKas pelieTka M MeTauIMYecKash XUMHUYecKas
cBsA3b. DU3HUECKHE CBOWCTBA METAJIOB.
1.3.2.Arperarnsle coctossHus | Coaepxanue y4eOHOro MaTepuasia
BELIECTB ArperaTtHble COCTOSHHSI BEILIECTB U BOJOPOAHAs CBSA3b. 1BepAOe, >KUJKOE M Ta3000pa3HOE COCTOSHUS 2
BelecTB. [lepexo BenecTBa U3 0JIHOTO arperaTHOro COCTOsIHUA B Apyroe. BogoponHas cBs3b.
1.3.3. Yuctsle BemectBau | Coaep:kanue yuedHOro MaTepuaJia
CMeCH Uuctele BemiectBa U cMmecu. [lonsatue o cmecu BemiecTB. ['oMorenHsle U rereporeHHble cmecu. Cocras 2

cMeceii: 00beMHasl U MaccoBast J0JIN KOMIIOHCHTOB CMECH, MacCoBas J0JIA HpI/IMCCCI‘/’I.




HucnepcHble cuctemsl. [lonsitne o nucnepcHoit cucteme. JlucnepcHast ¢da3a u JUcCepcHOHHAs Cpefa.
Knaccuduxanus nucnepcHsix cucteM. IIoHATHE 0 KOJITTOUIHBIX cHUCTEMax

JlaGopaTopHbie padoThI

IIpakTuyeckoe 3ansTue 2. CTpoeHne BemecTBa. Kpucraainyeckue pemerku 2
IIpakTuyeckoe 3ansiTue 3 JlucnepcHbie cCHCTEMbI 2
KonTtpouabnas padora -
CamocTrosiTesbHasi padora
Odopmienne oTdera Mo MPaKTHIECKON padoTe, MOArOTOBKA OTBETOB HA KOHTPOJILHBIE BOIIPOCHI IO TEME. 5
Pemenue pacueTHbIX 3a71a4
6(9)
Tema 1.4. Bona. PacTBOpbI. DJIEeKTPOJNTHYECKAS TUCCOIAAIIAS
Conep:xanue yueOHOro MaTepuaJia
1.4.1. Boxa. PactBopsL Bona xak pactBoputens. PactBopumocTh BemiecTB. HachillieHHBIe, HEHACBILIIEHHBIC, EPECHIIICHHbBIE 2
PactBopenue. pacTBOphl. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, JXUIKOCTEM W TBEPABIX BEIIECTB OT Pa3IMYHBIX
(hakTOpOB.
MaccoBast 0711 paCTBOPEHHOTO BemiecTBa. [I[puMeHeHue BoJIbl B TEXHUYECKUX LETsX. KeCcTKOCTh BOJbI U
crocoObl ee ycTpaHeHusl. MuHepaibHbIE BOJIBI.
Conep:xanue yueOHOro MaTepuaJia
1.4.2 Teopus DNEKTPOIUTHl U HEINEKTPOUTHL. DIEKTPOIUTUYECKAs TUCCOLUAIMA. MeXaHU3Mbl IIEKTPOIUTHUECKON
ANEKTPOJIUTUYECKON JTUCCOIMAIIMUA [Tl BEHIECTB C PAa3IUYHBIMU THIAMHW XUMHUYECKOW CBsi3u. [wWapatupoBaHHBIE U 2
AUCCOTIHALINA HErHApaTUPOBaHHbIe HMOHBL. CTeNeHb DIEKTPOJMTHYECKON aucconuanuu. CHIbHBIE W cila0ble
31eKTPoJIUThl. OCHOBHBIE TIOJIOKEHUSI TEOPUH DJIEKTPOJIMTHIECKON qucconuanuu. KucioTel, OCHOBaHUS U
coNu Kak 2IeKTpoNuThl. [loHsATHE 00 3nMeKTponu3e. DNEKTPOIH3 PACIIIABOB. DJIEKTPOIU3 PaCTBOPOB.
DNEKTPOIUTHYECKOE TTOTydeHre amtoMuHus. [IpakTrieckoe mpuMeHeHne IEKTPOJIN3a.
JlabopaTopnasi padora 1 Peakuuu HOHHOro 00MeHa. 2
IIpakTHYecKkoe 3aHATHE -
KonTtpoabnas padora -
CamocrosiTesibHast padoTa
Brimonaenue gomamnero 3amanusi mo Teme. OdopmiieHne oTtdera mo mpakTHYEeCKor pabote. Pemenue 3
pacueTHbIX 3a1a4. Co3aHue MPE3CHTALINN.
Tema 1.5. Knaccudukanusi HeOpraHu4ecKuX coeJHHEHUH U UX CBOICTBA 10 (15)
Conep:xanue yueOHOro MaTepuaJa
1.5.1. Kucnots! u ux Kucnorel kak >JI€KTpOIWTHI, WX KIacCH(PUKAIMSA IO Pa3IMYHBIM TpHU3HAKaM. XUMHYECKHE CBONCTBA )
CBOICTBA.

KHCIIOT B CBETE€ TEOPHUH DJIEKTPOJIUTHUECKOW auccoruanuu. (OCOOCHHOCTH  B3aWMOACHCTBHSA
KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHUCJIOT ¢ MeTauiaMu. OCHOBHBIE CITOCOOBI TTOJIYYSHUST KHCIIOTHI.




1 2 3
Conep:xaHue yueOHOro MaTepuaJia
1.5.2. OcHOBaHUSA U UX OcHoBaHMS KaK 3JIEKTPOJIUTHI, UX KJAcCU(UKAIMSI MO Pa3IUYHBIM MpU3HAKaM. XHUMHUYECKHE CBOWMCTBa
CBOWCTBA. OCHOBAHUM B CBETE€ TEOPUM IJIEKTPOJUTHUUECKOW AHCCOLMalMH. Pa3nokeHue HEpacTBOPHUMBIX B BOJE 2
ocHoBaHUN. OCHOBHBIE CITOCOOBI MOJIYYEHHs] OCHOBaHHI.
153, Collil 1 1X CBOHCTEL Conep:kanue y4eOHOTro MaTepuaa
Comu kak a3nextponuthl. Conu cpelHue, KUCIble U OCHOBHbIE. XMMHUYECKU CBOMCTBA COJIEH B CBETE 2
TEOPHUH ICKTPOJUTHUECKOU nucconuanuu. CriocoObl mosrydeHus coseil. ['maponus coneil.
Conep:kanue y4e0OHOTro MaTepuaa
1.5.4. Okcupl U UX cBoiictpa, | Coeodpasyomme u HecorneoOpasyomue okcuibl. OCHOBHbIC, aM(pOTEpHbIC U KHCIOTHBIC OKCHIBIL. 2
3aBUCHUMOCTh XapakTepa OKCHUIA OT CTENEHU OKHUCICHHsS OOpa3ymollero ero Meraunaa. XUMHUYEeCKHe
CBOMCTBA OKCUJOB. [loyueHne okcruos.
JlaGopaTopHas padora 2 2
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBaHUI
IIpakTnyeckoe 3ansATHE -
KonTtpouabnas padora -
CamocrosiTesibHas padora
CocraBieHne ypaBHEHHMH pEaKIMi HOHHOTO OOMEHAa W OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEaKIUH. 5
odopMIIeHHE OTYETA I10 JIAOOPATOPHOM padoTe.
Tema 1.6.XuMHYeCKHEe peaKINu 10 (15)
Coaep:xanue yueOHOro MaTepuaa
1.6.1. Knaccudurarust Peakiuu coenuHeHus, pa3iokeHHs, 3amenieHus, oomena. Karamutuueckuwe peakiuu. OOpatumbie U 2
XUMHUYECKUX peaKuil HeoOpaTUMble peaklUU. ['OMOreHHbIEe U IeTepOreHHbIE peakluu. DK30TepMUYECKUE U SHIOTEPMHUECKUE
peakuuu. TemnoBoil apdext xumMuueckux peakiuil. TepMoXuMudecKkue ypaBHEHHUsI.
1.6.2. OKHCIHTENEHO- Coaep:xanue y4eOHOro MaTepuasa
BOCCTaHOBHTENbHbIE peakiuy | CTENICHb  OKHCIEHHs. OKMCIMTENb M BOCCTaHOBJICHWE. BoccTanoutens u  okucieHue. Merox 4
3JIEKTPOHHOT0 OajiaHca JIJIsl COCTABIIEHUS] YPAaBHEHUN OKHCIUTENbHO - BOCCTAHOBUTEIBHBIX PEAKIHi.
Conep:xanue yueOHOro MaTepuaJa
1.6.3 VCI0BHS paBHOBECHS CkopocTh XMMHUYECKUX peakiuil. [IoHATHE O CKOPOCTH XMMHYECKHX peakiui. 3aBUCUMOCTb CKOPOCTH
XUMHYECKHX PEaKIIHii XUMHUYECKHX PEAKIUN OT Pa3IUYHbIX (PAaKTOPOB: MPHUPOJBI PEarupyrolMX BEIIECTB, UX KOHIIEHTPALUH, 4

TeMITepaTyphl, TOBEPXHOCTH CONPUKOCHOBEHUS U UCIIOJIB30BAHUS KaTaIN3aTOPOB.
OOpaTuMocTh XUMUYECKUX peakiuii. OOpaTuMble U HEOOpaTUMBbIE peaklnh. XUMHYECKOe PaBHOBECHE U
CIIOCOOBI €r0 CMEIIEHHUS

JlabopaTopnasi padora

HpaKanecxoe 3aHsATHE




KonTtpouabsnas paéora

CamocTrosiTesbHasi padora
Pemenne pacdeTHbIX 337249 Ha TeIUoBo A dekT peakimu. OdopMiIeHHE OTYETA 10 JIAOOpaTOPHOIA padoTe.

CocraBiieHne ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN, ONpeAeNieHue OKHUCIUTENIeH u S
BOCCTAHOBUTEJIE B HHUX. PelleHne pacyeTHBIX 337a Ha XHMMHUYECKOE PaBHOBECHE M OOpPaTUMOCTD
XUMHYECKHUX PEaKIIHii
Tema 1.7 MeTaJlsibl 1 HEMeTaJLI 10 (15)
Conep:kanue y4eOHOTro MaTepuaa
1.7.1. Merajuibl Oco0OeHHOCTH CTPOCHHUS aTOMOB W KpHUcCTamioB. du3mdeckue cBoicTBa MerauioB. Kiaccupuxamms
METa/VIOB MO PAa3IUYHBIM MpU3HAKaM. XHUMHUYECKHE CBOWCTBA METAJUIOB. DIJIEKTPOXUMHUUYECKHUNA P 4
HaIlpsDKEHUH MeTaJuioB. MeramuiorepMus.
O6mue ciocoOsl nomydeHus: metaiioB. [louarue o metamnypruu. [lupomeranmyprus, THAPOMETAILTYPTHUs
1 sneKkTpomMetauryprusi. CriaBbl YepHBIE U IIBETHEIE.
Conep:xanue yueOHOro MaTepuaJa
1.7.2. HemeTaIuibL. OcoOeHHOCTH CTpOeHHsI aTOMOB. HemeTaribl - MpocThie BEIIeCTBAa. 3aBUCUMOCTh CBOWCTB TaJIOT€HOB OT
UX TIOJIOKEHUS B IEpuoIndeckoii cucreme. OKHCIUTEIbHBIE B BOCCTAHOBUTEIILHBIE CBOMCTBA HEMETAIIIIOB 4
B 3aBUCHMOCTHU OT UX TOJIOKEHHUS B PSAY ANEKTPOOTPUIIATEIHHOCTH
JlabopaTopnasi padora =
IIpakTHyeckoe 3ansiTHE -
KounrtpoJabsnas padora no pasaeny 1 O0masi 1 HeopraHudeckasi XUuMHus 2
CamocrosiTesibHasi padoTa
Koncnexkr «Kopposust meramioB. CrnocoObl 3alllUThl METAUIOB OT KOPPO3HMM. 3alliuTa OT KOPPO3UU 5
KOHCTPYKIIUNA U TTOJBUKHOTO COCTaBa JKeJIe3HOU Joporu». [IoAroToBKka kK KOHTPOIHHOM padoTe.
Pa3nen 2. Oprannyeckasi XuMHs 54 (78)
Tema 2.1 OcHOBHBIE MOHSATHS OPTAHUYECKOI XMMHUHU U TEOPHsI CTPOECHUSI OPTAHUYECKHUX COeTHHEeHM 8 (12)
Copep:xaHue yueOHOr0o MaTepuasa
2.1.1. peamer | [IpUpoaHbIe, HCKYCCTBEHHBIE M CHHTETHYECKMC OpPraHMYecKue BemiecTBa. CpaBHCHHE OPraHHYECKHX 2
OpTaHHTECKOH XHMHUH. BEIIECTB C HEOPTaHMYECKUMHU.
BanentHoCTh. XMMHYECKOE CTPOCHHE KaK MOPSIOK COSTMHEHUS aTOMOB B MOJIEKYJIBI TI0 BaJIGHTHOCTH.
21.2. Teopus crpoenus | Comep:kanue yuedHOr0 MaTepuasia
opraHmyeckux  coequHenuii | OCHOBHBIC TOJIOXKCHHS TEOPHH XUMHYECKOTO CTpoeHuUs. M3oMepust 1 n3oMepsl. XuMudeckue GopmyIsl 1 2
A.M. Bytreposa MOJIEJTH MOJIEKYJI B OPTraHUIECKOW XUMUH.
2.1.3. Knaccugpukanus | Cogepaxanue yueGHOro Matepuasia
OPraHUYECKHUX BEIIECTB Knaccudukanus BemecTs MO CTPOCHUIO YIIIEPOTHOTO CKENeTa M HAIWYUIO (YHKIIMOHAIBHBIX TPYIIIL. 2

I'omonorun u romomnorus. Buasl HOMCHKIJIATYPbl OPraHUYCCKUX coequHeHuii. Hauana HOMCHKJIATYPBI




IUPAC.

1 2 3

2.1.4. Knaccudpukanus | Cogepaxanue yaeGHOro Matepuasia

peakumii B opraHmyeckoii | PeaKuuu IPUCOETMHEHMSI (ruppupoBaHus, rajJloreHUPOBaHMUS, I'MJIpOraJIor€HUPOBAHUS, 2

XYM ruapaTtanuu).Peakinuu  oTwierieHuss  (AeruApUpOBaHUs, JETHAPOTaJOr€HUPOBAHUS, JIETUApATaLUN).
Peakuuu 3amemenus. Peakuuu nzomepusanuu.
JlabopaTopHas padora -
IIpakTHYeckoe 3aHATHE -
KonTpoabHasi padora -
CamocrosiTesibHast padoTa 4
CocraBieHne CTPYKTYPHBIX (JOPMYII H30MEPOB IO AITOPUTMY.

Tema 2.2 Yri1eBOA0POAbI U MX NPUPOJAHBbIE HCTOYHUKH 18 (27)

Conep:xanue yueOHOro MaTepuaJia

2.2.1. AnkaHsl. AJNKaHbI: TOMOJIOTHYECKUH DPsIJl, U30MEPHUS M HOMEHKJIATypa aJKaHOB. XMMHMUYECKUE CBOWCTBA AJIKaHOB 4
(MeraHa, ’TaHa): rOpeHUe, 3aMeIleHNE, Pa3IoKEHUE, Jeruapupoanye. [IpumMmeHeHre aakaHoB Ha OCHOBE
CBOWCTB.
Conep:xanue yueOHOro MaTepuaJa

2.2.2. ANKeHsl. DTUJIeH, ero NojiydeHue (IeruApupOBaHUEM dTaHa, ACMOJMMepU3alield moJIUITUIIeHa). | oMOIOrHYecKuii
psn, U30MEpHs, HOMEHKIATypa AalKEeHOB. XHMMHMUYECKHE CBOMCTBA JITUJIEHA: TOPEHHUE, KauyECTBEHHBIC 4
peakuun (oOeciBeurBaHME OpPOMHON BOJBI W pacTBOpa I€pMaHraHaTta Kajus), TUAparanus,
nosimMepuzanus. [Ipumenenne sTuneHa Ha OCHOBE CBOWCTB.
Juens! u kayuyku. [loHdaTre o queHax Kak yrieBoa0opoiax ¢ ABYMs IBOMHBIMU CBs3iMU. ConpsiKeHHbIE
IMeHbl. XUMHYeCKHe cBoWcTBa OyranueHa- 1,3 u wu3ompeHa: oOecrBeuMBaHHE OpPOMHOM BOABI U
IIOJIMMEPHU3alKs B KaydyyKd. HaTypalbHbI U CHHTETHYECKHE KaydyKH. Pe3uHa.
Coaepixanue yueOHOro MaTepuasa

2.2.3. AKuHBI Aueruned. XuUMHUECKHE CBOICTBa alleTWIeHa: TOpeHHe, oOeclBeunBaHue OpPOMHON  BOJBI, 2
IIPUCOEUHEHNI XJIOpOBOAOpoJa M ruzapartanus. lIpuMeHeHue aneruiaeHa Ha OCHOBE CBOMCTB.
Me:xknaccoBasi U30MepHsl C aJIKaJUEeHAMH.
Conep:kanue y4e0OHOIro MaTepuaa

2.2.4. ApeHBl. benzon. Xumuueckue cBoiicTBa O€H30/la: TOpeHHE, peakUuu 3aMmelleHus (TaJoreHUpPOBaHUE, 2
HuTpoBaHue). [lpumenenne 6eH3051a Ha OCHOBE CBOMCTB.
Conep:kanue y4eOHOIro MaTepuaa

2.2.5. llpupoansie ucrounuky | [IpupoaHbIil 1 MOMYTHBI He(TSHOW Ta3bl: COCTaB, MPUMEHEHNE B KauecTBe TorumBa. Hedrs. CoctaB u 2




YTJIEBOZIOPOJIOB nepepaborka HedTu. [Teperonka Hedgtu. HedrenpoaykTsr
JlabopaTopnasi padora 3 IlosyueHne MaTaHa M 3THJIEHA U U3yYeHHe UX XHMHYECKHX CBOICTB 2
IMpakTuyeckoe 3ausitue 4. [Ipupoanbie yriieBoaopoabl 2
KonTtpouabnas padora -
CamocrosiTesibHas padora
BoinonHenue nomamHero 3amaHus no Teme. CocTaBieHUE YpaBHEHUH peakUuid K TIeHEeTHYECKUM 9
B3aMMOCBSI35IM YTI€BO10po10B. OdopmileHHE 0TUETA IO MPAKTUYECKON padoTe.

Tema 2.3 Kucaopoacoaep:xaiiue opranndecKne coeInHeHus1 14 (21)

l'unpokcuibHas rpynna kak QyHKnuoHanbHasg. lloHATHE O TpenenbHBIX OJAHOATOMHBIX CIHPTAaX.

2.3.1 CriupTs! # GeHOIbI XUMHYECKHE CBOMCTBA ATAHOJA: B3aNMOACHCTBUE C HATPHEM, 00pa30BaHME MPOCTHIX M CIOKHBIX 3(PUPOB,
okucieHue B anpaeru. [lonyyenue 3TaHona OpoKeHUEM TIIOKO3bI U THIpaTalliel STUIeHa.
[IpumeHeHue 3TaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS U MPEAYIPEXKICHUE.
I'muuepuH kak MpeacTaBUTENb MHOTOATOMHBIX CHOUPTOB. KauecTBeHHas peakiusi Ha MHOTOATOMHBIE 2
cnupThl. [I[puMeHeHue riuieprHa.
dusnyeckue U XUMHUYECKHE CBOiicTBa (eHona. B3aummHoe BiMsSHUE aTOMOB B MolieKyje (eHona:
B3aMMO/ICUCTBUE C THIPOKCHUIOM HATPHS M a30THOM KucinoTo. [Ipumenenne ¢eHnona Ha OCHOBE CBOICTB.
Jlesundunupyronme cpoicTBa deHomna
[TonsTne 00 anpaerunax. AnpaerugHas rpynna kak QyHkuuoHaidbHas. PopManbAeTua U €ro CBOMCTBA:

2.3.2. Abaierupl. OKHCIICHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBIIEHHE B COOTBETCTBYIOIIMH crnupT. llomyuenune 2
aJIbJIETU/I0B OKHUCJIEHHEM COOTBETCTBYIOLIMX cHupToB. llpuMeHneHue ¢opmanbaerna Ha OCHOBE €ro
CBOWCTB.
[TonsTue o kapOOHOBBIX KHucnoTax. KapOokcunbHas rpymnmna Kak GyHKIHOHANbHAs. [ OMOIOTHYeCKUid psit

2.3.3. KapGoHOBbIE KACIOTEL. | IPEACIBHBIX  OHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lonydeHne KapOOHOBBIX KHCIOT OKHCICHHEM 3
aNbJIeTUI0B. XMMUYECKHE CBONCTBA YKCYCHON KHCIIOTHI: 00IIMEe CBOMCTBA C MUHEPAIbHBIMU KUCIOTAMHU U
peakmus stepudukanuu. IlpuMeHeHne yKCYCHOM KHCJIOTHI Ha OCHOBE CBOWCTB. Bwicmine XupHBIE
KHUCJIOThI Ha IPUMEPE NaTbMUTUHOBON U CTEAPUHOBOI.
[Tonydyenue cnoxHbix 3¢upoB peakuuen srepudukanuu. CiaoxxHble 3GUpbHl B MPUPOJE, UX 3HAUEHUE.

2.3.4. Cnoxmuble >hupsl u | [[PUMEHEHHE CIOKHBIX 3()UPOB HA OCHOBE CBOKCTB. 2

KUPBL.

XKupsl kak cnoxsble 3¢upsl. Krnaccupukanus xupoB. XHMHUYECKHE CBOMCTBA JKUPOB: THUAPOIHU3 U
TUAPUPOBAHUE KUJKUX )KUPOB. [IpuMeHeHNe )KUpOB Ha OCHOBE CBOWCTB. Mbla




2.3.5. Yriesousl.

VYraeBoapl, UX KiaccupUKAIUA: MOHOcaxapuisl (TJIOKO03a, (pyKTo3a), aucaxapuisl (caxapo3a) H
roJrcaxapu/ibl (Kpaxmai U eJITI0103a).

I'mroko3a - BEmecTBo ¢ IBOMCTBEHHOHN (PYHKITUEH - almbIeTUIOCTHPT. XMMUYECKHE CBOWCTBA TTFOKO3HI:
OKHCJICHHE B IIIOKOHOBYIO KUCJIOTY, BOCCTAHOBIIEHHE B COPOUT, ciupToBoe Opoxenue. [Ipumenenue
IJIFOKO3bI HA OCHOBE CBOWCTB.

3HaueHue yriieBOoJ0B B )KHBOW MPUPOJIE U B KHU3HU uenoBeka. [loHsATHE 0 peakuusx MOJIMKOHACHCALUUA U

TUIpOJIM3a Ha IPUMEPE B3aUMOIIPEBPAIICHUN: 2A0K03a > NOJUcaxapu/l.

JlabopaTopHas pa6ora 4. XuMn4ecKue CBOiCTBAa CIUPTOB

JlabopaTopHasi pab6oTra 5. XuMH4YeCKHE CBOIICTBA KAPOOHOBBIX KHCJIOT

IIpakTHYeckoe 3aHsITHE

KonTpoabHasi padora

CamocrosiTesibHas padora

Brinonnenue nomaiisero 3aganus no teme. Pemenune pacuerHsix 3agad. Co3ianue npe3eHTanuil o Bpesie
ankoroiisi. OdopmieHne oTueTa 1o J1abopaTopHOi paboTe, MOATOTOBKA CPABHUTEIBHOM XapaKTepUCTUKU
OpPra’Hn4Y€CKUX U HCOPraHUICCKUX KUCIIOT. CocraBienue ypaBHeHI/II\/JI peaKHI/If/'I K CX€MaM I'€CHECTUYCCKUX
B3aMMOCBS3€H YIIIeBOJAOPOIOB.

Tema 2.4 A3oTcoaep:kamue opranundeckue coeaunenus. [loaumepsl

14 (21)

2.4.1. AMUHBL

[Tonstne 06 amuHax. AnudaTHyeckue aMHHBI, UX KilaccuUKanus ¥ HOMEHKIaTypa. AHWIHMH, Kak
opranuuyeckoe ocHoBaHue. [lonmyuenue anunuHa w3 HUTpoOeH30i1a. [IpuMeHeHue aHWIMHA HA OCHOBE
CBOMWCTB.

2.4.2. AMAHOKUCIIOTEL.

AMUHOKHCIOTBI Kak am@oTepHble AUPYHKIUOHAIBHbIE OpPraHUYECKUE COEAMHEHUs. XHUMHUYECKHE
CBOWMCTBAa AMHHOKHCIIOT: B3aWMOJIEHCTBHE CO IIEJIOYaMM, KHUCIOTaAMU M JAPYr € JApPYyroM (peaxius
NOJMKOHAeH canuu). [lenTuaHas CBs3b U MOJUNENTHABL. [[pUMEHEHIHEe aMUHOKHUCIIOT Ha OCHOBE CBOWCTB.

2.4.3. benku.

[lepBuuHasi, BTOpH4YHAs, TpPETUYHAs CTPYKTYphl OenkoB. XMMHUYECKHE CBOWCTBAa OEJIKOB: TOpEHHE,
JIeHaTypalus, THAPOJIN3, IIBETHbIE peakiu. buonornyeckue GpyHKum OenKoB.

2.4.4. Tlomumepsl.

benku n nonucaxapupl Kak OMOMOJIUMEPHI.

IInactmaccel.  IlomydyeHne  moaumepoB — peakuMed — MOJUMEpH3alUMd U IOJMKOHJECHCALUU.
TepMonuiacTuuHble U TEpMOpEaKTUBHBIE TUIacTMacchl. [IpeacraBurenu miacrmacce.

Bonoxkna, ux knaccugukanus. [lonydenue BogokoH. OTaenbHbIe MPEICTAaBUTEIN XUMHUUECKUX BOJIOKOH.

JlabopaTopHas pa6ota 5 XumMunueckue cBoicTBa 0eJIKOB

IIpakTHYecKoe 3aHsATHE

KonTtpoabHas padora 2 no teme «Oprannyeckasi XuMHs»

JAnddepenuupoBanHblii 3a4eT

CamocrosiTeibHast padora
Breimmonnenune nomammHero 3agaHus mo teMe. Co3naHue Npe3eHTaluid O CTPYKType O€lIKoB U HX

omosornueckoir posm. OdopmieHue otdera 1o sgaboparopHoil pabote. [lonroroBka K HTOrOBOMY




3a4YCTHOMY 3aHSTHUIO.

Hroro

114(171)




3. YCJIOBUSA PEAJIM3AIIUN YUEBHOM JJUCIUIIJINHBI
«XHUMMUA»
3.1. Tpe6oBaHusA Yy MUHMMAJILHOMY MATEPHAJIbHO-TEXHHYECKOMY 00eCIedeHH 0
Peanuzanus mporpaMmbl y4eOHOM NUCHMIUIMHBI TpeOyeT HaIuuus y4eOHOTro

KaOMHETA «XUMHUI.
O0opyaoBaHre Y4eOHOro KaOMHETA:

®  [I0CaJ0YHBIE MECTA MO KOJIMYECTBY OOYyHArOIINXCS;

e  paboyee MECTO MPENO/IaBaATEIS;

®  KOMIUIEKT yueOHO-HATJISIHBIX MOCOOUH IO JUCIHUILTUHE « XUMUS»;

e Habop XMMHMYECKON TOCYIabl, OOOpYIOBaHUS M  PEAKTUBOB  JUIS
JEMOHCTPALIMOHHOTO YKCIIEPUMEHTA U IPAKTUYECKUX padoT.

®  HaTypaJibHble OOBEKTHI U MOJIEIH,

TexHuueckue cpeacTBa O6V‘-I€HI/I$I:

®  KOMIIBIOTED C JULUEH3UOHHBIM IPOrPAMMHBIM 00€CIEUEHUEM
e  MyJIBTUMEAHANPOEKTOP.
®  TEJIEBU30D
e  DKpaH
®  [ICUATHBIE U HKPAHHO-3BYKOBBIE CPEICTBA OOYUCHMUS,
3.2. UudopMmannonHoe odecneyeHne 00 y4eHust
Ilepeyennb yueOHbIX M3aaHuil, UHTEepHET-pecypcoB, 10NOJHUTEILHON
JIUTEPaTypbl
OCHOBHBIE UICTOYHUKH:

1. Tabpuensn O.C. Xumusa manga npodeccuii U CHeruanbHOCTEH TEXHUYECKOTO
npodwst: yueonuk / O.C. 'abpuensn, U.I'. Octpoymos. - M.: 2017

2. T'abpuenstn O.C. Xummus: yueb. mist ctya. npod. yue6. 3aBemenmit /| O.C.
["abpuensn, U.I'. Octpoymos. - M.: 2017

3. 006 obpazoanuu B Poccutickoii @enepammu: Geaep. 3akon ot 29.12.2012

No273-®3 (B pen. ®enepanbubix 3akoHOB 0T 07.05.2013 Ne99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3,
oT 25.11.2013 Ne317-®3, ot 03.02.2014 Nel1-®3, ot 03.02.2014 Ne 15-D3, ot
05.05.2014 Ne84-®3, ot 27.05.2014 Ne135-D3, ot 04.06.2014 Ne148-D3, ¢
U3M., BHeCeHHbIMU DenepasibHbiM 3aKOHOM OT 04.06.2014 Nel145-D3, B pen. oT
03.07.2016, ¢ u3m. ot 19.12.2016);

4. Tlpuka3z MunuctepcTBa o0pazoBanus u Hayku P® ot 31 nexkabps 2015 r.
Ne1578 «O BHeceHun u3mMeHeHui B (pesiepaibHbIN TOCyAapCTBEHHBIN
00pa3oBaTeNIbHBIN CTAHIAPT CPEHETO 00IEro 00pa3oBaHus, YTBEPKACHHBIN
npukazoM MunuctepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepauuu oT
17 mast 2012 1. No413%»;



5. TlpumepHast oCHOBHast 00pazoBaTeIbHAS MPOTPAMMa CPEIHEr0 OOIIEeTOo
oOpazoBaHus, 0j00peHHas pereHrueM (peaeparbHOro yueOHO-METOAUYECKOTO

o0beMHEeHUs 110 001eMy 00pa3zoBaHuio (TpoTokos oT 28 uroHs 2016 1.
No2/16-3);

6. IMa6puensa O.C. Xumus 115 penoaaBatess: y4eOHO-MeTOoIMUeCKoe Tocodue
/ O.C.I'abpuensn, I'.I".JIsicoBa. — M.: 2016;

JlonoaHUTENbHBIE HCTOYHUKHU:
1. CnagkoB u ap. XuMmus AJis mpodeccuit ¥ crennaibHOCTEH TEXHUIECKOTO
npoduis (3JEKTpOHHOE MpuIiokenue).- M., 2017,
2. Tabpuensna O.C. u ap. Xumus 17 npodeccuii U CrieruanbHOCTeH
TEXHUYECKOTO NPOoPuIIs (3JIEKTPOHHOE IPUIIOKEHUE)

3. T'abpuensn O.C. [Ipaktuxym: yued. nocodue / ['abpuensu O.C., OctpoyMoB
N.I"., Cnankos C.A., lopodpeeBa HM. - M.: 2016

4. Epoxun IO.M. , KoBanesa . b. Xumus mnsa npodeccuii u cnenuanbHOCTEN
TEXHUYECKOI'0 U €CTECTBEHHO Hay4yHOTro npoduieit. - M.: 2017

5.Epoxun FO.M. Xumus: 3agaun u ynpaxsenus. - M.: 2017

6. Epoxun FO.M. COopHUK TECTOBBIX 3a/laHuii o Xxumuu. - M.: Axkanemus, 2017

7. BOOK. ru: I'muuka H.JI. — O6mas xumus: yue0. nocodue, 2019

8. BOOK. ru: Apremenko A.N. — Oprannueckas xumus, 2018

HNHTepHET — pecypcbl

1. «Xumus. OOpa3oBaTeabHBIN CAaUT JIIS MKOJIBHUKOBY» WWW. alhimikov. net
2. OOpa3oBaTeNIbHBIN CalT IS IMIKOJLHUKOB Chem. msu. Su
3. DnekTpoHHas OMOIMOTEeKa Mo XuMHuH WWW. enauki. ru



4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOM

JTUCHUATIIMHBI

KoHTpoJIb U OLleHKA PEe3yJIbTaTOB OCBOCHUS YUCOHOUW THUCIIUTLTUHBI

OCYHICCTBIIACTCA IMPCIIOAAaBaATCIICM B ITPOLCCCE IPOBCACHHA na60paT0pHHx u

MMPAKTHUYCCKUX paGOT, TCCTUPOBAHUSA, a4 TAKIKC BBIITOJTHCHUA OGy‘—I&IOHII/IMI/ICSI

HWHAUBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

Pesynbrathl 00y4eHus
(chopMHUpPOBAHHOCTH YMEHHH,
Baanenne OK)

OCHOBHBIE TOKA3aTETN
OIICHKH PEe3yJIbTaTOB

@OpMBI KOHTPOJIA U
METObI OLICHKH

1

2

3

VMmenus:

OHp CACIATH BaJICHTHOCTb n
CTCIICHb OKHCJIICHUA XUMHUYCCKHUX

9JIEMEHTOB, THIl ~ XUMHYECKOU
CBS3U B COCIMHEHUAX, 3apsi NOHA,
XapakTep Cpeasl B BOJHBIX
pacTBOpax  HEOPraHWYECKUX U
OpPraHUYECKUX COCTUHEHU,
OKHCIIUTEIb U BOCCTAaHOBUTEIb,
MPUHAJICKHOCTh ~ BEHIECTB K
pa3IUYHBIM KJ1accam

HEOPraHWYECKUX M OPraHUYEeCKUX
COE€IUHEHUN

OBiazeHne METOIAMU
BBIYMCIIEHHS BAJIEHTHOCTH U
CTENEHHU OKHUCIIEHUS
XUMHYECKHUX 3JIIEMEHTOB,
OTIpE/ICTICHUSI OKUCTUTEIBHBIX U
BOCCTAHOBUTEIBLHBIX CBOMCTB
9JIEMEHTOB

[IucbMeHHBIN U YCTHBIN
OIPOCHI, BHIIIOJIHEHNE
TECTOBBIX 3a/IaHUN.
IIpakTrueckue u
KOHTPOJIbHbIE pabOTHI
(MeTo1bI HAOJIOICHHS,
IIPOBEPKH, aHATIU3A).
CamocrosrenbHas padoTta
I10 BBIIIOJIHEHUIO 3aJaHUI.

XapakTeprus3oBaTh 3JIEMEHTHI
MaJIbIX MIEpUOJI0B o ux
nojnoxkeHuro B llepuonnueckon

cucteme JI.M1.MenneneeBa; oOmiue
XUMHUYECKHE CBOMCTBA METAIIIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX M OPTraHWYECKUX
COCIMHEHMI; CTpOCHUE u
XUMUYECKUE CBOMCTBA M3YYCHHBIX
HEOPraHUYECKUX M OPTraHUYECKUX

COCJIMHEHMH;

JemoHcTpanus yYMEHUMI
XapaKTepU30BaTh 3JIEMEHTHI
MasbIX U OOJBIINX MEPUOJIOB IO
ux MOJI0KEHUIO B
nepuognueckonr cucreme J[.U.
Menneneena.

OBnageHue MeToiaMu
COCTABJICHUS YPAaBHEHU I
XUMHYECKUX PEaKLUH,
XapaKTEPU3YIOIHNX XUMUYECKHE
CBOMCTBA U3yUYECHHBIX
HEOPraHWYECKUX U
OPraHNYeCKUX COCIUHEHUM;

VY CTHBIN M MUCbMEHHBII
OIPOCHI.

IIpaxTrueckue u
KOHTPOJIbHBIE paOOTHI
(MeTo1bI HAOJIO ICHHS,
IIPOBEPKH, aHAIIN3a),
TECTOBBIE 3aJJaHMSI.
CamocrosiTenbHas padboTa
IO BBIIIOJIHEHUIO 3aJaHUM.

Ha3piBaTh n3y4ueHHBIC BElIECTBA
10 TPUBHUAJIBHOU U
MEXIyHAPOAHOW HOMEHKIIATYypE

IToxa3 oBiajieHnsT HaBBIKAMH
COCTaBJICHUS Ha3BaHUH
COEAMHEHHI M0 AJITOPUTMaM

TpeHuHT 1o anropuTMam.
IInceMeHHBIN orpoc.

CamocrosiTenpHas padbora
10 BBIIIOJIHEHUIO 33JaHUI.

OOBACHATH 3aBUCUMOCTb CBOHCTB
BEIIECTB OT MX COCTaBa M
CTPOEHUS, MPUPOAY XUMHUUECKON
CBsI3U(MOHHOM, KOBAJICHTHOM,
METAJIJINYECKON U BOJIOPOIHOM ),
3aBUCUMOCTb CKOPOCTH

JleMOHCTpanys HaBbIKOB
COCTaBJICHUSI CXeM 00pa30BaHUs
XMMHYECKUX CBSI3EH Pa3IuyHOTO
BHJA.

[Tonnmanvie BIUSHUS BHEIIHUX
(aKTOpPOB HA COCTOSTHUE

Y CTHBIA U TUCHbMEHHBIN
OIPOCHI.
CamocrosiTenbHas paboTa

O BBINOJHEHUIO 3aJaHHN




XMMHYECKOHN peaKIuu 1
IMOJIOKEHHE XMMHYECKOT0
PaBHOBECHS OT Pa3JIMYHBIX
(hakTOpOB

XUMHYCCKOT'O paBHOBECHUA.

Pemars pacueTHbie 3a1auu 110
XUMHUYECKUM (hopmynam u
YPaBHEHUAM

I[eMOHCTpaLII/ISI BBITIOJIHCHHU A
3a,[[aHHI>'I 110 pCIICHUIO
PAa3JIMIHOIO THUIIA 3a1a4

IInceMenHsli onpoc,
IPaKTUYECKUE U
KOHTPOJIbHBIE Pa0OTHI.
CamocrosrenbHas padora
I10 BBINOJHEHUIO 3aJaHUM.

BEITONMHATE XMMHYSCKHI
SKCIIEPUMEHT 10 Paclo3HABAHUIO
BOKHEHIINX HEOPTraHUYECKUX U
OPraHNYeCKUX COCTMHEHUMN

OsnajeHue 0€30MacHbIMH
croco0amMu MpoOBEICHUS
XMMHYECKUX OIBITOB.

JlaGopaTopHsbie 1
NPAaKTUYECKHE PAOOTHI.
CamocrosTenbHas paboTta
110 COCTABJICHUIO OTYETOB

[TpoBOIUTH CaMOCTOSATEIBHBIH
MOMCK XUMHUYECKOH HH(pOopManuu ¢
WCTIOJIb30BAHUEM PA3THUHBIX
HCTOYHHMKOB (HAyYHO-TIOMYJISIPHBIX
W3JJaHUI, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB HTepHeTa);
UCIIOJIb30BATh KOMIIBIOTEPHBIC
TEXHOJIOTUH JI1 00pabOTKH U
nepenayu XuMHYECKOH
nHGOpPMAINY U €€ TIPEACTaBICHUS
B pa3IMYHbIX GopMax

JleMoHCcTpanus BiiailcHUS
HaBBIKOB Pa0OTHI C pa3IMYHbIMU
UH(POPMAIIMOHHBIMH
UCTOYHUKAMH, YMEHUS
BBIJICNIATh HanOoJee 3HAYMMBIi
MaTepua sl BBIIOJIHEHUS
KOHKPETHOTO 3aJIaHHU.
Biranenue coBpeMeHHBIMU
cpeacTBaMu MH(OpMaIUH.

[TucbmenHbIe pabOTHI —
JIOKJIa/1b1, pedeparsl,
COOOILIEHUSI.
Komnberorepunie
MIPE3CHTAIHH.
CamocrosrenbHas paboTta
10 BBINOJIHEHUIO 33/1aHUM

CBs13bIBaTh U3YYCHHBIA MaTepHal
CO CBOCH MpoQeCcCHOHATBHON
JeATeILHOCTHIO

[Toka3 ymMeHHsI IPUMEHSTh
XUMHYCCKUC 3HAHUSA ITPpU
U3y4YeHHUHU MPOPECCHOHATBHBIX
JTUCIUTUIUH (9JIEKTPOTEXHUKA,
MaTepHaloBe/ICHHE).

KonnexTusHele 1
WHIUBUIyaJIbHBIE OTIPOCHI.
[TpakTrueckue paboTh
(MeTo1bI HAOJIOICHM S,
MIPOBEPKHU, aHAIIN3A).

Hcnonb3oBaTh NpruoOpeTeHHBIE
3HAHUA U YMEHUS B IPAKTUYECKON
JeSITEIbHOCTH U TIOBCETHEBHOM
KU3HU

OOBACHATH XUMUYECKHE
SIBIICHUSI, TIPOUCXO/SIINE B
npupoie, ObITY U Ha
MIPOU3BO/JICTBE.

OrnpenensaTb BO3MOXHOCTH
MPOTEKAHUS XUMHUECKUX
MPEBPALLIECHUIN B pa3TMYHBIX
YCIOBUSIX.

Cobnronate npasuiia

6e30macHoOro odpaleHus ¢
TOPIOYMMHU M TOKCUYHBIMH
BEIIIECTBAMHU, JTA0OPAaTOPHBIM
o0opy0BaHUEM

BrIimonHeHne TeCTOBBIX
3aJaHuH.

KonnexktuBHbIE 1
WHAUBUAYaIIbHBIE OMIPOCHI.
[IpakTrueckue paboOThI
(MeTo b1 HAOJIOICHH S,
IIPOBEPKHU, aHAIIN3A).

OK 1. [lonumars cymHoCTb U
COLIMAJIbHYIO 3HAYNMOCTb
Oymy1ieit npodeccuu, IpOsSBIATH K
HEW yCTOWYMBBIN MHTEPEC.

Bnanenue cnocobamu
OnpeAeseHus II1aBHOU
uH(pOpMaIUU B TEKCTE,
croco6aMu BEIOOpPa OCHOBHOTO
COJIepKAaHUs TEKCTa yTeEM
«CxkaTus» HHpOpMaLIUH.

CocrapicHre KOHCIIEKTa
000T0 TEKCTAa,
BKJIIOYAOIIETO
OCHOBOIIOJIArafOIIHH
MaTepuain (MeToj
HaOJIIONEHUS 1
MMCEMEHHON MTPOBEPKH).




PazpaboTtka mompo6Horo
rutaHa (MeTOJ| MUChbMEHHOM
IIPOBEPKN).

Ompoc (yCTHBIN 1
NUCHMEHHBIN) O CYIIHOCTH
npodeccuu (METoT yCTHOM
IIPOBEPKH)

OK 2. Oprann3oBbIBaTh
COOCTBEHHYIO JICATEIHHOCTD,
UCXOJS U3 1IeJId U cIoco00B ee
JOCTUKECHHUS, ONIPEICIICHHBIX
PYKOBOJUTEIEM.

Brmmonnenue u cnaya 3aJaHuid,
MOJIYYEHHBIX OT MperogaBaTesl.
PanmonansHOe pacnpenencHue
BPEMEHHU Ha BBITIOJIHEHUE
3aJaHuA.

TectupoBanue;
MPaKTUYECKHE PadoThI;
WHUBUAYaJIbHbIC 33/1aHUS;
camocTosTelbHas paboTa
(HabmroieHue 3a paboTOM,
NPOBEpPKa MPABUIHLHOCTH
BBITIOJTHCHM S )

OK 3. AnanusupoBarb pabouyro

CUTYALHIO, OCYILECTBIISATh
TEKYyIIUA U HUTOTOBBIA KOHTPOJIb,
OLICHKY U KOPPEKIHIO

COOCTBEHHOM JIeATEIbHOCTH, HECTH
OTBETCTBEHHOCTh 32 PE3YJbTAThI
CBOCH pabOTHI.

ObocHoBaHME U
apryMEeHTHPOBAHHOCTh
IIPUHUMAEMBIX PELICHUN B
CTaH/IaPTHBIX U HECTaHAAPTHBIX
cuTyauusax. AHanu3 pabouei
CUTYaIliH, CAMOOIICHKA
ACATCIIbHOCTH, OTBETCTBECHHOCTD
3a pe3yabTaT paboTh

[TpakTuyeckue paboTHI,
aHalln3 TEXHUYECKUX
3amanuii. [IpoextupoBanue,
pabota Hajg pedeparom,
JIOKJIAJIOM C MOCIIEYIOIIEH
3alUTON, CO3/1aHNe
MpEe3CHTALHH.

OK 4. OcymecTBiasTh MOUCK
nHpopManuyu, HEOOXOIUMOHN st
3¢ (HeKTHBHOTO BBITIOJIHCHUSI
npoeCCUOHATILHBIX 3a]1a4.

O6ocHoBaHME BbIOOpA U
ONITHMAJIEHOCTh COCTaBa
HCTOYHHKOB, H€06XOZII/IMI>IX JJIA
peLIeHNUs IOCTABICHHON 3a1au.

CamocrosiTenbHas paboTa ¢
JIOTIOJTHUTEIILHBIMU
HUCTOYHHUKAMHU M PECypCaMu
UHTEpHETA TPU
HCCIIEIOBATEIIbCKOM
paborte; co3anue
Hpe?’eHTaHI/H\/JI, BBITIOJITHCHUEC
MUHH-TTPOEKTOB,
HaIKMCaHue JTOKJIA 0B,

OK 5.
UH(OPMAaLIMOHHO-
KOMMYHMKAI[UOHHBIE TEXHOJIOTUU
B npodeccroHaibHON
JESATEIBHOCTH.

Hcnons3oBaTh

Brnanenue cnocobamu
00BSICHEHUS CYIIIHOCTH
3HaueHus: HPOpMAIUH B
Pa3BUTHU COBPEMEHHOTO
MH(OPMAIIMOHHOTO O0IIIECTBA,
000CHOBaHNE BOSHUKHOBEHHUSI
OTACHOCTH U yTPO3HI,
TTOSIBJISIFOIIIMECS TTPH TIOUCKE
ANEeKTPOHHOU HH(pOpPMAIIUH,
coOJTI0/IeHNE OCHOBHBIX
TpeboBaHui MH(OPMAITMOHHON
0€301MacHOCTH.

ITpoBepka u oLeHUBaHNE
pe3yJIbTaToB
BHEAYJUTOPHOMN
CaMOCTOSITENIbHOM pabOThI
(Hag pedeparom,
JIOKJIAZIOM, TIPE3CHTAIINEH ).
BBITIOJTHEHUE TECTOB I10
3aJIaHHOM TeMe, TT0JI00p
KIIIOUEH C OTBETAMH.

OK 6. Paborarr B KOMaHIE,

s exTuBHO obmarscs c
KOJIJIETaMH, PYKOBOJICTBOM,
KIINCHTAMHU.

ApryMeHTHpOBaHHOE
H3JI0KEHNE COOCTBEHHOTO
MHEHUS TIPU TPYIIIOBOM
obcyxaennu. CobnmoieHne
HOPM KYJIBTYPHI TIOBEJICHUS B
pa3nuuHbIX cepax U CUTyaIHsIxX

Habmtoienus 3a yuactuem
B BBIIIOJIHCHHU U
KOJJIEKTUBHBIX TBOPUYECKUX
3a/1aHnii, paboTa B
npouecce KM/,
Pe3yJIbTaTUBHOCTH




oO0I1IeHuSs], B TOM YHCIIE MIPH
00CYXKJI€HUH TUCKYCCUOHHBIX
npo6iiem. CooTBETCTBHE
BBICKa3bIBAHUM HOpMaM yCTHOM
peun.

BBLITIOJIHEHUS 3aJaHUN B
rape 1o oJHOU Teme.




	2.2. Тематический план и содержание учебной дисциплины Химия

