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1. HACIOPT IPOT'PAMMBI YUYEBHON JUCIIUILJIUHBI

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

Pabouas mnporpamMma y4eOHOM JUCHUIUIMHBI SBISIETCS YacTbl0 OCHOBHOM

oOpazoBaTenpHOM porpaMMsl 1o crenuanbHocTaM CIIO Texnuueckoro nmpoduis.
1.2 MecTo IUCHUILIUHBI B CTPYKTYpPe OCHOBHOI npodeccHoHAIbLHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl: H3ydaeTcs Kak 0a30BbIi 0011c00pa3oBaTEIbHBIN
OpeIMEeT TEXHUYECKUX CIEeHHATbHOCTEN CpeHEero NpodhecCuOHaIbHOIO
oOpa3zoBaHus.

1.3. Hean u 3agauuM AUCHMILVIMHBI — TPeOOBaHMSA K pe3yibTaTaM OCBOCHUA
AUCHMIIMHBI:

B pe3ynbTate 0cBOEHUS JUCHUIUIMHBI 00YYaIOUIUICS JOJIKEH YMeTh:

HA3bIBATh: HM3YUYCHHBIC BEIIECTBA MO TPUBUAIBHOW WM MEXKIYHAPOIHOU
HOMEHKJIATYPE;

omnpeaeATh: BAJICHTHOCTh M CTENEHb OKUCICHUS XHUMHUYECKHUX BJIEMEHTOB,
TUN XUMUYECKON CBSI3U B COCAUMHEHUSX, 3apsA] HOHA, XapakTep Cpeabl B
BOJHBIX pAacTBOpax HEOPraHMYECKUX U  OPraHUYECKHUX  COCIUHEHUM,
OKHUCJIMUTENb U BOCCTAHOBUTENb, MPUHAIJIC)KHOCThH BEIIECTB K pa3HbIM KJlaccaM
HEOPraHWYECKUX U OPTraHUYECKUX COCTUHEHMUIA;

XapaKTepPHU30BaTh: DJJEMEHTHl MaJbIX MEPUOJAOB IO HX TOJIOKEHUIO B
[Tepuoguueckoit cucreme J[.M. MenneneeBa; o0iue XMMHUYECKHE CBOMCTBA
METaJJIOB, HEMETAJIOB, OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX M OPTaHUYECKUX
COEIMHEHUI; CTPOCHUE U XUMUYECKHE CBOMCTBA M3YYEHHBIX HEOPTraHUUECKUX
Y OPraHUYECKUX COCTMHEHUM;

O0BSACHATH: 3aBUCUMOCTb CBOICTB BELIECTB OT HMX COCTaBa W CTPOECHUS,
NpUPOAY XUMUYECKOW CBS3M (MOHHOM KOBAJEHTHOM, METAJUIMYECKOU U
BOJOPOAHOI), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIUu U TMOJIOKEHUE
XUMHYECKOTO PaBHOBECHS OT Pa3INYHBIX (PaKTOPOB;

BBINOJIHATh XUMHMYECKH JIKCIEPUMEHT: [0 PAClO3HABAHHUIO BaXKHEHIIUX
HEOPraHMYECKUX U OPraHUYECKUX COCIMHEHUN;

NPOBOAMTBL: CAaMOCTOSITEIBHBI TMOHWCK XMMHYECKOW HWHOOpMaUM ¢
UCIIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX W3/IaHU,
KOMIIBIOTEPHBIX 0a3  JaHHBIX, pecypcoB MHTepHeTa); HCMIOJIb30BaTh
KOMITBIOTEPHBIE TEXHOJIOTHUH JJii O0OpadOTKM H Tepefayn XUMHUYECKOU
uHGOpPMAIINH, U €€ MPECTABICHUS B Pa3INUHbBIX (popmax;

CBSI3BIBATH: M3YYCHHBIH MaTepuad CcoO CBoel  mpodeccruoHambHOM
NEATENBbHOCTBIO;

pelaTh: pacyeTHBIC 3a/1a4M IO XUMUYECKUM (POopMyJiaM U yPaBHEHHUSIM;

HCNOJIb30BaTh NPHOOpETEeHHbIE 3HAHUS M YMEHHMSl B NPAKTHYEeCKOMH
AesITeJIbHOCTH U MOBCEIHEBHOM KU3HU:

JUIS1 OOBSICHEHHSI XUMUYCCKHUX SIBJICHUM, MPOUCXOISIINX B IPUPOJIE, OBITY U Ha
MPOU3BOJICTBE;

ONpPEJICJICHAS] BO3MOXXHOCTH IPOTECKAHUS XUMHYECKHUX IPEBpAIICHUN B
Pa3JIUYHBIX YCIOBUSX U OLIEHKHU UX MOCJIEACTBUM;

3KOJIOTMYECKH I'PAMOTHOIO TTOBEJICHUS B OKPYKAIOIIEH Cpeie;



® OIEHKM BIUSHUS XUMHUECKOTO 3arps3HEHUs] OKpYXalolled cpeabl Ha
OpraHU3M YeJIOBEKa U JIPYTUE KUBbIC OPTaHU3MBI,

e (e3omacHOro oOpalieHuss C TOPHYMMU M TOKCHUYHBIMHU BEIECTBAMHU H
1ab0paTOpHBIM 00OPYIOBaHHUEM;

® [IPUTOTOBJICHUS PACTBOPOB 3aJIaHHOM KOHIEHTpalMu B OBITY W Ha
IPOU3BOJICTBE;

® KpUTHUYECKONM  OILIEHKM  JIOCTOBEPHOCTH  XMMHYECKOW  WHbOpMaIuH,
MOCTYMAOIEH U3 Pa3HbIX UICTOUHHUKOB.

B pesynbrare 0cBOCHUS JUCHUILIAHBI 00YYaIOIMUICS JOKEH 3HATh:

® BAXKHEHUIIME XUMHYECKHE TOHSTHUS: BEIIECTBO, XUMHYECKUM DJIEMEHT, aToM,
MOJICKYJIa, OTHOCUTEJIbHBIE aTOMHasi ¥ MOJEKyJIspHas MacChl, HOH,
QJUIOTPOMHMS, HM30TOMBI, XUMHUYECKash CBSA3b, DJIEKTPOOTPHUIIATEIBHOCTb,
BaJICHTHOCTb, CTECTICHb OKMUCIICHUS, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00beM
razo00pa3HbIX BEIIECTB, BEHIECTBA MOJICKYJISIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHHMS, PACTBOPBI, DJEKTPOJIUT M HEIJICKTPOJUT, IJICKTPOJUTHUECKAS
JTUCCOITUAIINSI, OKUCITUTEh U BOCCTAHOBUTEIIb, OKHCICHUE U BOCCTAHOBJICHUE,
TEIJIOBOM d3(P(HEKT peakiuuu, CKOPOCTh XHUMHUYECKOW peakIuu, KaTajus,
XUMHUYECKOE paBHOBECHE, YTJIEPOJHBIM CKeJleT, (yHKIMOHAJIbHAs TpyIIa,
U30MEpUsi, TOMOJIOTHS;

® OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHsI MaCChl BEIIECTB, TOCTOSTHCTBA COCTaBa
Bemiects, [lepuonnueckuui 3akon .. Menneneena;

® OCHOBHBIE TEOPHUM XUMHUHU; XUMHUYECKOM CBSA3U, DJIEKTPOIUTHUYECKOM
JUCCOLIMAIINH, CTPOCHUSI OPTAHUYECKUX U HEOPTaHUYECKUX COCIMHEHU;

e BaKHEHIIME BEUIECTBA U MaTepUasbl: BaKHEUIIINE METaJUIbl U CIUIABhI; CepHas,
COJIsIHAs, a30THAasg M YKCYCHas KHUCJIOTHI; OJIaropofHbie Ta3bl, BOJOPO/I,
KUCTIOPOJ/, TaJOreHbl, IIEJOYHbIE METAJUIbl; OCHOBHBIC, KHCIOTHBIE H
aMm(pOTepHbIE OKCUIBI M TUIPOKCHUBI, IIEIOUH, YTIACKHUCIBIA U yrapHbIid rasbl,
CEepPHHCTBI Ta3, aMMHaK, BOJAa, NPHUPOAHBIA Tra3, METaH, OSTaH, OSTHUJICH,
aleTUJICH, XJIOPHUI HATpus, KapOOHAT M TUApPOKapOOHAT HATpus, KapOOHAT U
docdar kanpius, 6€H301, METAHOJI U ATAHOJI, CJIOXKHBIC A(DHUPHI, JKUPHI, MbLIA,
MOHOcaxapu/ibl (TI0K03a), Jucaxapuisl (caxaposa), mojmcaxapuisl (Kpaxmal
W IeIUII0JI03a), AaHWJIWH, AaMHUHOKHUCJIOTHI, OENKH, WCKYCCTBEHHBIE W
CUHTETUYECKHUE BOJIOKHA, Kay4yKH, IUIACTMACCHI;

1.4. PexoMeHayemMoe KOJUYECTBO YAaCOB Ha OCBOCHHE IPOrpaMMbl

AUCUMILIUHBI:

MaKCUMaJIbHOW yueOHOM Harpy3ku oOyuatomierocsi 117 gacoB, B TOM ducie:

00s13aTENIPHON ayTUTOPHON yaeOHOM Harpy3ku oOydaromerocsi 78 4acos;

CaMOCTOSITEIbHOM paboThl 0Oyyatromierocs: 39 4acos.



2. COJIEP’KAHUE YYEBHOM JUCIUILIUHBI
2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yyeOHol padoThI Oovem uacoe

MakcuMasibHasi yueOHas HArpy3Ka (Bcero) 117
Oo6s13aTesIbHAA AYAUTOPHAA YueOHAsi HATPY3Ka (BCEro) 78
B TOM YHCIIE:

TEOpETHYECKOE 00yUeHNe 24

nabopaTtopHbie pabOThI 20

PaKTHYECKHE pabOThl 34
CamocTosiTeibHas paboTa o0yyarinerocs (Bcero) 39
[IpomexyTodHas aTTecTalius  JK3aMeH




2.2. Pabouuii TeMaTHYECKUH IUIaH U coAeprkanue yueoHoi aucuuminabl B/1.06 Xumus

HaumenoBaHue pa3ieioB H TeM Conep:xanue y4eOHOro MaTepnaJia, JIabopaTopHbie H IPAKTHYeCKUEe PadoThI, caMoCcTOsITeIbHAA padoTa O0beM yacos Yposenb
00yIaIOIIMXCSL. OCBOCHMS
Pazgea 1. OO0masi 1 HeopraHu4eckKasi XMUMHsl.
Beenenue. 1 1
Tema 1.1 OcHOBHBbIC TIOHSTHSA M 3AKOHBI XMMMH. 4
1 | BemectBo. AtoM. Monekymna. Xumuueckuii smeMeHT. Asmorpomnus. IIpocTele W CIOXKHBIE BeUIECTBA. 1 2
KavecTBeHHBI# ¥ KONMYECTBEHHBIH COCTaB BEHIECTB. XHWMHUYECKWE 3HAKW U (QopMmynbl. OTHOCHTENBHbIE
aTOMHas M MOJIeKyIsipHasi Macchl. KonmuecTBo BeliecTna.
JlabopatopHbie paboThl. M3roToBieHne MoJeliel MOJIEKYJI HEKOTOPhIX HEOPTaHUYECKHUX BEIECTB. 2 2
[IpakTiueckue 3aHATHS 1
KoHTponbHbIe paboThl 0
CamocTosiTesqibHasi padoTa 00y4Yarouxcst 2 3
Tema 1.2 Ilepuonuyecknii 3axon u [lepnoanyeckass cucteMa XuMudeckux 3aemenToB .. MeHzaesieeBa u cTpoeHne 6
aToma
1 | Orkpertue .M. MenneneeBbim Ilepuonnueckoro 3akona. [lepuonuueckuii 3akoH B (opmysiupoBke J[.. 2 2
MenneneeBa. ATOM — cOKHasi 4yacTHia. S1po (MpOTOHBI M HEHTPOHBI) M 3JIEKTpOHHAsI o0oouka. M3oTonsl.
CrtpoeHHe »AJIEKTPOHHBIX O00OJIOUYEK AaTOMOB DJJEMEHTOB MalblX MepuomoB. OCOOEHHOCTH CTPOSHHS
JJIEKTPOHHBIX 00O0JOYEK aTOMOB 3JEMEHTOB OONBIIMX IEPHONOB (IIEPEXONHBIX 371eMeHToB). [lonarue 00
opbutassx. s-, p- u d-OpOuranu. DIeKTpOHHBIE KOHOUTYPAIIMH ATOMOB XHMUYECKHX 3JIEMEHTOB.
JlabopaTopHblie paboThl: MoaenupoBaHue noctpoenus [lepruoanueckoil TaOIUIBI XMMUYECKHAX DJIEMEHTOB. 1 2
[IpakTUyeckue 3aHATHS 5 2
CamocTosiTenbHAs padoTa 00y4arOLIUXCS. 3 3
Tema 1. 3 CTpoeHne BenecTna. 9
1 | MonHnas xuMunieckas cBsi3b. KoBaneHTHas XUMHUecKast CBs3b. MeTaudeckast CBsA3b. ATperaTHbIC COCTOSTHUS 2 2
BEIIIECTB M BOJIOPOAHAsI CBsA3b. UHCThIE BellecTBa U CMECH. JlCTIEpCHBIE CHCTEMBI.
JlabopaTopHsle paboTs!: IIpuroroBienne cycnen3nn kapooHara kanbuus B Boge. Ilomydenue sMyaIbcun MOTOPHOTO 2 2
Macisa. O3HaKOMJIIEHHE CO CBOMCTBAMM JAUCIIEPCHBIX CHCTEM.
[pakTHueckue 3aHATHs 0
KoHTposnbHbIe paboTh 0 0
CamocTosiTenbHAs padoTa 00y4aIOLIUXCS. 5 3
Tema 1.4 Bonxa. PacTBopbI. JIEKTPOJIUTHYECKAS THCCONUAIUS 7
1 | Boxa kak pactBoputens. PactBopuMocTh BemiecTB. HachlmeHHbIE, HEHACHIIIEHHBIE, TIEPECHIIICHHBIC 1 2
pacTBOpbI. 3aBUCHMOCTD PACTBOPUMOCTH I'a30B, KUIKOCTEH M TBEP/BIX BEIIECTB OT Pa3INYHBIX (JaKTOpOB
MaccoBast 1051 PaCTBOPEHHOT'O BELIIECTBA.
DJIEeKTpOIUTHY €CKast UCCOIUALIHS.
JlabopaTopHblie paboThl: XapaKkTep AUCCOLUUANNH PA3INIHBIX THAPOKCHIOB. 1 2
[Tpaktrueckue 3ansaTus: [IpuroTosieHne pacTBopa 3aJaHHON KOHIICHTPAIHH. 1 2
KonTponbsHbie paboTh 0 2




CamocTosiTeqibHAs padoTa 00y4al0IUXCs. 5 3
Tema 1.5 Knaccndpukanus HeopraHM4ecKHX COe/IMHEHMIA M HX CBOICTBA 7
1 | Kuciots! 1 ux coiictBa. OcHoBaHMs M UX cBoiicTBa. Conn 1 MX cBoMcTBa. OKCHIIBI M HX CBOMCTBA. 2 1
JlabopaTopHsle paboTsl: McnbITaHie pacTBOPOB KUCIOT HHINKAaTOpaMH. B3anMoselicTBre METalIOB C KHCIIOTaAMH. 2
BzanmopeiicTBue KUCIIOT € OKCHAAMU METaJUIOB. B3anMoielicTBre KUCIIOT ¢ ocHOBaHUSIMU. B3anmopeiicTBre 3
KHCIIOT C COJISIMH.
HcnelTanne pacTBOpOB 1Ienovel MHAUKaTOpaMu. BzaumozgelicTeue menodeit ¢ consmu. Pasnoxkenue
HEpacTBOPUMBIX OCHOBAHHH.
BsaumoneiicTBue coneil ¢ Metaiiamu. BzanmoneiictBue coneit apyr ¢ npyrom. I'maponus coneit pa3InyHOro TUIa.
[IpakTiueckue 3aHATHS 1 2
KoHTponbHbIe paboThl 0
CamMocTosiTesqibHAsA padoTa 00y4YArOIINXCS. 5 3
Tema 1. 6 XuMH4yecKue peakuuu 5
1 | Knaccudukanust xuMudeckux peakuuii. OKHCINTEIbHO-BOCCTAHOBUTENBbHBIE peakini. CKOpOCTh XMMUUECKHX 1 2
peakipii. OOpaTUMOCTh XUMHUCCKHX PEAKITHIA.
JlaGopaTopHble paboThl: Peakiys 3aMeneHust MeIu JKele30M B pacTBOpe MEIHOrO Kynopoca. Peakiuu, uaymue ¢ 1 2
00pa3oBaHHEM OCaJiKa, ra3a WK BOJbL. 3aBUCHMOCTh CKOPOCTH B3aUMOJICHCTBHS COJNSIHOM KHCIOTHI C METAJIAMH OT
UX TPHPOABI. 3aBHCHMOCTh CKOPOCTH B3aMMOJIEHCTBHS ILIMHKA C COJSHOM KHCIOTOM OT €€ KOHIICHTpAallWH.
3aBUCHMOCTh CKOpOCTH B3amMojeicTBus okcuaa Mean(Il) ¢ ceproil KucaoTOM OT TeMIepaTypsl
[pakTrueckue 3aHATHs 0
KoHTposbHbIe paboThl 0
CamocTosiTejibHasi pa6oTa 00y4yaommxcs. 3 3
Tema 1.7 MeTaJlibl 1 HEMETAJLIbI 9
1 | OcobeHHOCTH CTPOEHHUSI aTOMOB M KpucTaiuioB. duzuyeckue cBoiicTBa MeraiuioB. Kiaccugukanus MeTasuion 2 2
[0 Pa3NUYHBIM TPU3HAKAM. XHUMHYECKHE CBOWCTBA METAJIOB. ONEKTPOXUMHUECKUN psA HaMpsDKEHHHA
METaJuIoB. MeTrauioTepMusl.
Hewmeramier — mpocTeie BemecTBa. 3aBHCHMOCTh CBOWCTB TaJIOTEHOB OT HMX MmojoxeHus B Ilepmommueckoit
cucteMe. OKUCITUTENbHBIE 1 BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT MX TIOJOXKEHHS B
PSRy BIEKTPOOTPULIATEILHOCTH.
JlabopatopHsbie paboTHI: 3aKaika U OTITycK cTainu. O3HaKOMIICHHE CO CTPYKTYpaMH CEporo u OeiIoro 4yryHa. 2 2
PacniosnaBaHue pyn xenesza
[pakruueckue 3anarus: [loxydenue, cobupanne u pacno3HaBaHUE Ta30B. 2 2
PemeHne sKkCepuMEHTAIBHBIX 334a.
KoHTposnbHbIe paboTh 0
CamocTosiTeibHAsA padoTa 00YUAIOLIUXCS. 3 3
Pazgen 2. Opranuyeckasi XUMUs.
Tema 2. 1 OcHOBHBIC TIOHATHS OPTAHUYECKONH XMMHH H TEOPUS CTPOCHHUS OPraHMYECKHUX COCAMHEHMIT
1 | IlpuponHble, NCKYCCTBEHHBIE U CHHTETHYECKHE OpraHH4Yeckne BemecTBa. CpaBHEHHE OPraHWYECKHX BEIECTB 2 2

C HEOPraHUYECKUMU.
BanentHocTh. XMMUYECKOE CTPOCHUE KaK MOPSAIOK COSAHMHEHNUS] AaTOMOB B MOJIEKYIIBI 110 BaJICHTHOCTH.
Teopus crpoenns opranndeckux coeannennii A.M. byrneposa. Knaccudukarms opraHndecKux BEIeCTB.
Knaccudukanms peakuyii B OpraHMIeCKOH XHUMHH.




J'Ia6opaT0pH},1e pa6OTBIZ Wsrorosnenue MOILCHeﬁ MOJICKYJI OPraHNn4YCeCKUX BCIICCTB.

[pakriueckue 3aasaTuss: OOHapyKeHHE YIIeposa M BOJIOPO/ia B OPraHMYECKOM COeTMHEHUH

KoHTponbsHbIe paboTh

CaMocTosiTeqibHAs padoTa 00y4YAIOIINXCS.

wy

Tema 2.2

YFJICBOHOPOHBI " X NPUPOIHBbIC HCTOYHUKHA

D[(W|IO|IN| -

1 | Anxanbl. AnkeHbl. J[ueHb U Kaydyku. AJKUHBI. ApeHsl. [IpupoHble HCTOYHHUKN YTIIEBOIOPOAOB.

-

JlabopartopHsle paboTsl: O3HAKOMIIEHHE C KOJUIEKIHEH 00pa3oB He(TH U IPOIYKTOB e mepepaboTKu.
O3HaKOMJICHHE C KOJUICKIMEH KaydyKOB M 00pa3iaMy M3ICIIHi U3 Pe3UHBI.

N

HpaKTI/I‘IeCKI/Ie 3aHATHUA

KoHTponbHbIe paboThl

CamMocTosiTesqibHASA padoTa 00y4YAIOIINXCS.

W IN NN

Tema 2.3

Kuciiopoicoiep:xanye opraHuyecKue coeuHeHust

1 | Cnouptel. I'munepuH Kak MpeAcTaBHTENb MHOIOATOMHBIX CUPTOB. KauecTBeHHas peakiys Ha MHOTOaTOMHBIE
cnuptel. [Ipumenenue riuuepuHa.

Odusnveckre W XUMUUYeckue cBoiictBa (eHona. [lonstne 00 anpaerugax. AJbAerumHas Tpymmna Kak
¢ynkmonanbHas. GopManbaerus u ero ceovictsa [loHsTHe 0 KapOOHOBBIX KHcI0Tax. KapOokcunbHas rpymnmna
Kak QyHKUMoHanbHas1. [lomyueHne cioxHbBIX A3GUpoB peaknuen stepudukanui. CIokHbe 3HUPBI B IPUPOJIE,
ux 3HaueHue. [[pumMeHeHue CloXKHBIX 3(UPOB HA OCHOBE CBOMCTB.

Kupel kxak cioxsaele 3¢pupbl. Knaccnduxammss xupoB. XUMHYECKHE CBOICTBA JKUPOB: THAPOIM3 U
TUIPUPOBAHUE KUIKUX >KUpOB. IIpuMeHeHHe »XUpOB Ha OCHOBE CBOMCTB. VYrieBoabl. YTieBoIbl, UX
Ki1accuukanms: MoHocaxapuabl (Toko3a, GppykTosza), nucaxapupl (caxaposa) v nojucaxapuibl (Kpaxman u
LEJITION03a).

['nmroko03a — BEleCTBO C ABOMCTBEHHON (pyHKIMEH — aJbJIeTHI0CIHAPT

| OwloN

Jlabopatopusie pabotsl: PacTBOpeHue rimueprHa B BoAe M B3auMmopeiicteue ¢ ruapokcuaom Meau(Il). CroiictBa
YKCYCHOW KHCIIOTBI, OOIIHE CO CBOWCTBAMH MHHEPAIbHBIX KHCIOT. J[0Ka3aTelbCTBO HEMpEAeNbHOr0 Xapakrepa
KUIKOTO >Kupa. B3anmopeiicTBue TIIIOKO3BI U caxapo3sl ¢ ruppokcunom menu(ll). KadectBennas peakius Ha
Kpaxmal.

[Ipaktrueckue 3anaTHA. V3yueHne pacTBOPUMOCTH CIUPTOB B Boje. OKHCIIEHNE CITUPTOB Pa3IMIHOIO CTPOCHUS
xpomoBoii cmeckio. [lomydenne muatmioBoro dupa. [lomydenne ravmepara MeIu.

KonTtponsHbie paboTh

CamocTosiTeJibHAsi padoTa 00y4arOIIUXCs.

Tema 2.4

A30TCO}16P)K2II].[PIC OpraHnvieCckKue COCANHEeHUs. HOJ’II/IMCPLI.

1 | Houstne 06 amMuHax. AnmpaTHYeCKHe aMHHBL, WX KIacCH(UKAIMA ¥ HOMCHKIATYpa. AMHHOKHCIOTHI KakK
amdoTepHsle ANGYHKIIMOHAIBHBIE OPTraHWYECKHE COCAMHEHHS. XHWMHUYECKHE CBOICTBA aMHHOKHCIOT
XUMHYECKHE CBOMCTBA OEIKOB: TOpPEHHE, NEHATypamus, THAPOIW3, IBETHBIE peaknuu. buomormdaeckne
(hyHKINHN OEITKOB.

Benku n nmonucaxapuabl Kak OHOIONINMEDHI.

[Tnactmaccsl.

Jlabopatopusbie paboTsl: PacTBopenne 6emkoB B Boge. OOHapyKeHIE OETKOB B MOJIOKE H B MSICHOM OyJIbOHE.
Jenatypanus pacTBopa Oellka KYpHHOTO sTiIa CIIUPTOM, PACTBOPAMHU COJIEH TSDKENNBIX METAJUIOB ¥ IIPHU HATPEBAHHUH.




[NpakTnueckue 3aHaTHA: PelieHne SKCIepUMEHTANBHBIX 3324 Ha HICHTU(DUKAINIO OPraHUYECKUX COCANHCHHI. 11
Pacrno3HaBaHue MIIACTMACC M BOJIOKOH.
KoHTponbsHbIe paboTh 1
CamocTosiTenbHAs padoTa 00y4arOIINXCS. 2
MakcumanbHast yueOHast Harpyska (Bcero) 117
O0si3aTenbHAs ayJUTOpHAs yaeOHast Harpy3Ka (BCero) 78
CamocrosTeNnbHas paboTa 00yJaromerocs (Bcero) 39

J1s XapaKTepUCTUKU YPOBHSI OCBOEHHS yUEOHOTO MaTepuaa UCIIONb3YIOTCS CIeIyIolue 0003HaueHus:
1 — o3HaKOMUTENBHBIN (y3HaBaHHE paHEe U3yUYEHHBIX 0OBEKTOB, CBOICTB)
2 - penpoyKTUBHBIN (BBIMOJHEHHUE JACATEIBHOCTH 110 00pa3ily, MHCTPYKIIUH HITU TI0J PYKOBOJCTBOM)

3 — MPOIYKTHUBHEI (ITAHUPOBAHKE U CAMOCTOSTENHHOE BHITIONHEHNE AeATENLHOCTH, PElIeHne MPOOIeMHBIX 3a71a4).
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IlepedyeHb NpakTHYECKHUX U J1A0OPATOPHBIX PadoOT
1. OcHOBHbIE NOHATHUS U 3AKOHBI XUMUH.

JIaGoparopnas padora Nel. M3rotoBienne Mojaeneil MOJIEKyJl HEKOTOPBIX OPraHUYECKUX
Y HEOPraHMYECKUX BEIIECTB.
[Ipaktuueckas padoraNel. Ouncrtka BeniecTB GUIBTPOBAaHUEM U AUCTUILIIMEH. OyncTKa
BEIIECTB MEPEKPUCTATIIN3AUECH
Jlaboparopnasi pabGota No2 HabOnrojgeHue CHEKTPOB UCIYCKaHUS U TOTJIOLICHUS
COEIMHEHUN XUMHUYECKUX 3JIEMEHTOB C TOMOIIBIO CIIEKTPOCKOI.
2.Ilepuoguueckuii 3axkoH u Ilepuoguyeckass cucrteMa xumMmuyeckux 3jiemenros JI.U.
MenpeJieena.
[Ipaktuueckas padoraNe2. I[lomydyeHue TrUApOKCHIAa aATIOMUHUS U HCCIEIOBAaHUE HX
CBOMCTB.
[Tpaktuueckast padota Ne3 TlonydeHue ruipoKcua MHKA U UCCIIEIOBAHUE UX CBOMCTB.
[TpakTuueckas padota Ned TlonmydueHue u uccie0BaHUE CBOMCTB OKCUIOB CEPBHI.
[Ipaktuueckas padora Ne5 IlonyueHue u uccienoBaHue CBOMCTB OKCH/IA yriepoaa.
[TpakTuueckast padota Ne6llomyuenue u uccienoBanme CBOUCTB okcuaa hochop
Jlaboparopnasi pabora Ne3. MopenupoBanue mnoctpoenus Ilepuoamdeckoit TaOIUIIBI
XUMHUYECKUX JJEMEHTOB. M3ydyeHue CBOWCTB MPOCTHIX BEIIECTB M COCAMHEHUM S-
9JeMEHTOB. M3yueHuWe CBOMCTB TMPOCTHIX BEIIECTB M COCAMHEHUN d-AIEMEHTOB
CpaBHEHME CBOMCTB MPOCTHIX BEIIECTB, OKCUJIOB M TUAPOKCUIOB yieMeHToB I nepuona.
3. CTpoeHue BelecTBa
JlaboparopHast pabotaNed. BzammopaelcTBHE MHOTOATOMHBIX CIHUPTOB C (HEITMHTOBOM
KUJIKOCThI0. KauecTBeHHbIe peakiiuu Ha noHbl Fe2+ u Fe3+
JlaGoparopHast pabora Ne5 IlpuroroBieHue cycrneH3un KapOoHaTa KajlbIlUsi B BOJIE.
[Tonyuenne sMynbCMM MOTOPHOro Macia. O3HaKOMJIEHHE CO CBOMCTBAMH JUCIEPCHBIX
CUCTEM.
4. Boga. PacTBOpbI. DJIEKTPOJIUTHYECKAS JUCCONMALUS.

Jlabopatopnas pabota Ne6 Xapakrep NUCCOLUUALNN PA3TUIHBIX THIPOKCHIOB.
[Ipaktuyeckas padoralNe7. [IpuroroBnenue pacTBOPOB PA3IMYHBIX BUJIOB KOHIICHTPAIIUU.
S.Knaccupukauusi HeOpraHmyeCcKux coeJMHEHNH
[Ipaktuueckas padora Ne§. [IpuroroBieHue pacTBopa 3aJJaHHON KOHIICHTPAIIUU.
JlabopatopHast  pabGotraNe7.  HcmblTaHue  pacTBOpPOB  KHUCIOT  MHAMKATOPAMH.
BzanmopneiictBue MeETalUIOB C  KHUCJIOTaMH. B3amMojencTBHE KHCIOT € OKCHUIAMU
MeTaJUIOB. B3anmMoaencTBre KUCIOT C OCHOBaHUSIMU. B3anMonencTBUE KUCIOT C COJIAMMU.
HcnpiTanue pacTBOPOB LIEIOYEN MHIMKATOpaMu. B3anmoaencTBUE LIETOYEN C COJISIMMU.
PaznoxeHnne HEpaCTBOPUMBIX OCHOBaHUM.
JlaGoparoprHass pa6ora Ne8. B3ammojelicTBHE METaIJIOB C HEMETALIaMH, a TaKXKe C
pacTBOpamMu COJIEW U pacTBOPAMH KHUCIJIOT. B3auMoaencTBrEe CEpHOM M a30THOW KHCIIOT C
Menbto. OKHCIIUTENbHBIE CBOMCTBA MTEPMaHTaHaTa Kajlus B pa3IMYHbIX Cpeaax.
Jlaboparopnast pabora Ne9. Peakuusi 3ameleHuss MEAW KEJIE30M B PacCTBOPE MEIHOTO
Kymopoca. Peaknun, umymmue ¢ oOpa3oBaHHMEM OCaaKa, Ta3a WIA BOJbL. 3aBUCHUMOCTH
CKOPOCTH B3aUMOJECHCTBUS CONSTHON KUCIOTHI ¢ METAINIAMH OT UX MPUPOJIbl. 3aBUCUMOCTb
CKOPOCTH B3aMMOJECHUCTBUA IIMHKA C COJSHOM KHCIIOTOM OT €€ KOHLEHTPAalHWH.
3aBUCUMOCTh CKOpOCTH B3ammopehcTBus okcuaa meau(ll) ¢ cepHoM KucaoToil oOT
TEMIIEPATYPHI.
6. XumMuyecKkue peakiun
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Jlaboparopnas pabota Nel(Q: Peakuus 3amenieHus: MeIud >KeJI€30M B PacTBOPE MEIHOTO
Kynopoca. Peakuuu, uaymue ¢ oOpa3zoBaHUEM OCajKa, Ia3a WIA BOJbl. 3aBUCHUMOCTH
CKOPOCTH B3aUMOJECHCTBHS COJISIHOM KHUCIIOTHI C METAJUIAMH OT UX IMPUPOJBI. 3aBUCHMOCTD
CKOPOCTM B3aUMOJICMCTBUS I1MHKA C COJSSHOM KHUCJIOTOM OT €€ KOHLUEHTPaLUU.
3aBUCUMOCTh CKOpPOCTH B3aumojierictBusi okcuaa Mmenu(ll) c cepHoil kuciaorod ot
TEMIEPaTypbl

7. MeTajjibl M HEMeTAJLJIbI

JIaGoparopnas pab6ora Nell. 3akanka u ormyck ctanu. O3HAKOMIIEHHE CO CTPYKTypaMu
ceporo u 6enoro uyryna. PacosnaBanue pyn xeinesa.

[Ipaktuueckas padora Ne9. Ilonyuenue, coOupanue u pacro3HaBaHUE ra30B.
[Ipaktuueckas padora Nel(Q. Pemenue sxcriepuMeHTaNnbHbIX 3a/a4.

8. OCHOBHBbIE TOHSITHUSI OPraHUYECKONl XMMHUHM U TEOPUS CTPOEHUS OPraHUYeCKHUX
COeIUHEHHUIA.

JIaGoparopnas padota Nel2. M3roroBieHue Moieneit MOJIEKyJl OpraHM4eCKUX BEIECTB.
JlaGopatopHast pabGota Nel3. MUsrortoBnenwe Mojenel MOJEKyJI-IIPEACTaBUTENCH
Pa3JINYHBIX KJIAaCCOB OPraHMYECKUX COECTUHEHNN.

[Ipaktuueckue padotel Nell. OOnapyxeHue yriepoja ¥ BOJOpPOAA B OPraHUYECKOM
COEIMHEHUHU.

[Ipaktuyeckas padbora Nel2.06HapyxeHue ranoreHoB (rpoda beinpiteiina).

9. YriieBomopoabl M UX NPUPOAHbIE HCTOYHUKH.

JIaGoparopnas padota Nel4. O3HakomiIeHHE ¢ KOJUIEKIIMEH 00pa3iioB HEPTH U MPOTYKTOB
ee mnepepaboTku. O3HAKOMJIEHHE C KOJUICKIMEH KaydyykoB M oOpas3laMH HU3JeIui U3
PE3VHBL.

[Ipaktuueckas pa6ora Nel3 I[lomyyeHume meTaHa W M3YyYEHHE €r0 CBOMCTB: TOpEHHE,
OTHOIIIEHHE K OPOMHOM BOJIe U pPacTBOPY MEpMaHraHaTa KaJusl.

[Ipaktuueckas pabotaNel4llomyuenue HSTuieHA JeruApaTalnyeld S3TUIOBOIO CIHUPTA.
BzaumoneiictBue »THiieHa C OpOMHOM BOAOW, pacTBOpPOM IepMaHraHaTa Kajus.
CpaBHeHUE IJIaMEHH 3TUJICHA C IUIAMEHEM MPEAEIbHBIX YIIIEBOIOPOAOB (METaHa, IPOIaH-
OyTaHOBOM cMecH).

JlaGopatopHast pabora Nel5. OnpeneneHve Hanuuus HENpPENENbHBIX YTIEBOAOPOJIOB B
OcH3MHE U KepocHHEe. PacTBOPUMOCTBH pa3iIMYHBIX HEPTEHPOAYKTOB (OEH3MH, KEPOCHH,
IU3eTbHOE TOIUTMBO, Ba3enH, mapaduH) Ipyr B Apyre.

10. Kucsopoacoaep:kaimye oprannyeckue coeJMHEeHNS.

JlabopatopHHasi pabora Nel6. PactBopeHme rimiepuHa B BOAEC W B3aUMOJCHCTBHE C
ruapokcuaom Menu(Il). CpolicTBa yKCYCHOW KHCIOTBI, OOLIME CO CBOMCTBAMH
MUHEPAIbHBIX KHUCJIOT. JlOKa3aTelbCTBO HEMNPENEIbHOIO XapaKTepa XKUIKOrO KUpa.
B3aunmopelicTBue ritoko3bl U caxapossl ¢ TuapokcuioM meau(ll). Kauectsennast peakuus
Ha kpaxmai. [Ipaktnueckue

[Ipaktuueckast padoraNe 15 . M3ydyeHue pactBopuMOCTH CHHUPTOB B Boje. OKHCIECHHE
CIHMPTOB PA3IUYHOTO CTPOCHHSI XPOMOBOM cMeckto. [Tomyuenue nustuiioBoro 3¢gupa.
[IpakTtuueckast padota Nel 6Ilonydenue riuiepara MeIu.

Jlaboparopnasi pabora Nel7. OkwucieHue >TaHONA B 3TaHalb PACKAJICHHOW MEIHOU
npoBoJsiokoil.  [lonmyuenune Penonodopmanpaerugnoro mnoiaumepa. Pacrno3HaBaHue
pacTBopa aneroHa u popMaliHa.

[Ipaktuueckass pabora. Nel7 WM3yueHue BOCCTAaHOBUTENBHBIX CBOWCTB ajibJETHJIOB:
peakiusi  «cepeOpsiHOro  3epkanay,  BoccraHoBienwe — ruapokcuga — meau(ll).
B3aumopeiictBue popmanpaeruaa ¢ THAPOCYIbPUTOM HATPUSL.
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JIaGoparopnas padorta Nel8. B3zaumopeiicTBue pacTBopa YKCYCHOM KHCIIOTBI C MarHueM,
OKCUJIOM IMHKa, rugpokcuaom sxene3a (III), pactBopom kapbonaTa kanusi U cTeapara
kanus. O3HaKOMJIEHHE ¢ 00pa3aMu CIOXKHBIX 3(UPOB

[Ipaktuueckas padortaNel8. PacTBOpuMOCTh pa3inuyHbIX KapOOHOBBIX KHCIOT B BOJE.
B3aumopencTBue yKCyCHON KUCIIOThI C METAJUIAMU.

[Tpaktuueckast padotaNel9 IlonydyeHnue nzoamunoBoro 3¢upa yKCyCHON KUCIOTHI.
[Ipaktuueckas padora Ne20 CpaBHEHHE CTENEHU HEHACBIIIEHHOCTH TBEPAOTO U KUIAKOTO
#KUpoB. OMBUICHHUE KUPA.

[Ipaktuueckas pabora Ne21 TlonyueHue MblIa M M3YYEHHE €ro  CBOMCTB:
neHoo0pa3oBaHue, peakliui HOHHOTO OOMEHa, TUAPOIIN3, BbIIEIEHNE CBOOOIHBIX KUPHBIX
KHCJIOT.

Jlaboparopnast padora Nel9. OsHakomyieHHe C (PU3NUYECKUMU CBOWCTBAMHU TJIFOKO3bI
(anTeunass ymakoBka, TabseTku). KucnoTtHeli rumgposn3 caxapo3bl. 3HAKOMCTBO C
oOpasuamu mnonucaxapuaoB. OOHapykeHHE Kpaxmala C TOMOUIbI0 KayeCTBEHHOM
peakuuu B MeJie, xjiebe, Horypre, MmaprapiuHe, MakapoOHHbBIX U3/ENUAX, Kpymax.
[Ipaktuueckas pabotaNe22. Peakuus «cepeOpstHOTO 3epKajay riitoko3bl. B3anmopaeiictsue
roko3bl ¢ tungpokcuaom wmenu (II) mpu  pasznmusbix  Temmneparypax. JledcTBue
aMMHAYyHOT'O pacTBOPA OKCHIA cepedpa Ha caxapo3y.

[Ipaktuueckas pabora Ne23 OOHapyxkeHUE JaKTO3bl B Mojoke. JlelicTBue wnona Ha
Kpaxmal

11. A3zoTcoaepxamue opranudeckue coeguHenusi. [loaumepnl

JlaGoparopnast pa6ora Ne2(. PactBopenue OenkoB B Bojae. OOHapyxkeHUE OEITKOB B
MOJIOKE U B MsCHOM OynboHe. JleHaTypanusi pacTBopa Oelika KypuHOTO SHIa CIHPTOM,
pacTBOpaMu COJIEH TAKEIbIX METAILIOB U MIPU HarpEBaHMH.

[Ipaktuueckas paboraNe24 OOpa3zoBaHue coseil anninuHa. bpomupoBaHue aHUIUHA.
[IpakTrueckass pabora Ne25 OOpaszoBanue cojnei riuiuHa. [logydeHne MemaHOW coiu
[JIMIMHA.

[Ipaktuueckas paboraNe26 Jlenatypanus 6enka. [[BeTHbie peakiiu O€TKOB.
[Ipaktuueckas pabGotaNe27. OOHapykeHHME BUTaMHWHA A B TMOJCOJIHEYHOM Macle.
Oo6napyxenue Butamuna C B ss61ounoM coke. Omnpezenenue BuTamuHa D B peiObeM sxupe
WIN KYPUHOM KEJITKE

[Ipaktuueckas pabora Ne28. JleiicTBMe amWio3bl CIIOHBI Ha Kpaxman. [leificTBue
JNETUIPOTreHa3bl HA METUICHOBBIA CHHUM.

IIpakTrueckast padota Ne29. JleiicTBUe KaTana3bl Ha IEPOKCU]T BOJOPOA.

[Ipaktnueckas pabora Ne30. AHanm3 JEKapCTBEHHBIX IMPENapaToB, MPOU3BOIHBIX
CaJIMLMJIOBOU KHUCIIOTHL.

[Ipaktuueckas pabGotaNe31. AHanu3 JIEKapCTBEHHBIX NPEMApaTOB, MPOU3BOAHBIX II-
amMmuHO(eHoIa.

[Ipaktnueckas pabGotaNe32-33. Pemenue 3amay Ha UASHTU(DUKAIMIO OPTaHUYECKHUX
BEILIECTB.

[Ipaktrueckas padbotaNe34.Pacnio3HoBaHME MIaCTMACC U BOJIOKOH.

3. YCJIOBUS PEAJIMBAIIMU TPOI'PAMMBbBI YYEBHOM JTUCIIUIIJINHBI
3.1. Tpeb6oBaHusi K MUHUMAJIBHOMY MATEePUAJIbHO-TEXHHYECKOMY 00ecredeHH 0
Peanuzamus mporpamMMbpl AUCHUIUIMHBI TpeOyeT Hamuuus ydyeOHOro KaOWHETa XMMHUH C
71a00PaHTCKON KOMHATOM.

O0OopynoBanune yueOHOro KaOuHera:
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1. KomrmuiekT yueOHoOl MeOenu.

2.AyauTopHas J10CKa C MArHUTHOW MOBEPXHOCTHIO.

3.KoMmbroTepHBI CTOI.

4 Ixad.

Texnuuyeckue cpeacTBa 00yUYeHUsI:

1.KommproTep.

2 IlpunHTep nazepHsbIil.

3.IIpoekTop.

4.9kpaH (HaBECHOM).

5.CpenctBa T€JIeKOMM YHUKALIUH.

3.2. UndopmanuoHHoe odecrieyeHne 00ydeHust

OcCHOBHbBIE HCTOYHHUKH:

I'a6puensin, O.C. Xwumus: yueOnuk / O. C. I'abpuensn, U. I'. Octpoymos. - 9-¢ uzj.,
crep. - M.: Akanemus, 2011. - 336 c. - (Cpennee npodeccroHallbHOE 00pa3oBaHUE). -
bubnuorp.:c.332.

I'a6puensin, O.C. Xumus nns npodeccuid U crnenuaibHOCTEH TEXHUYECKOro MpOoduIs:
yueonuk / O. C. I'abpuensun, WU. I'. OctpoymoB. - M.: Axkagemus, 2010. - 256 c. -
(HauansHoe u cpennee npodeccronaibHoe oopazoBanue). - bubmuorp.:c.251.
Iaopueasin, O.C. Xumua. 10 «kmacc: 0a30Bblid  ypOBEHb: Y4YEOHHMK s
obmeo6pazoBarenbHbix yupexaenuit / O. C. 'abpuensH. - 9-e uzz., crep. - M.: [poda,
2013. - 191 c.: un.

I'a6puensin, O.C. Xummsa. 10 wracc: 06a30BbIi  ypOBEHb:  YYCOHWK IS
obmeo6pazoBarenbHbIX yupexaenuit / O. C. 'abpuensn. - 8-e usz., crep. - M.: [poda,
2012.-191 c.: un.

I'a6puensin, O.C. Xumus. 11 xiacc: 6a3oBbiii ypoBeHb: yueOHuk / O. C. I'aGpuensH. -
M.: Ipoda, 2014. - 223 c. : un. - (Beptukais).

I'a6puensin, O.C. Xummsa. 11 wracc: 06a30BbIi  ypOBEHb:  YYCOHWK IS
obmreoOpazoBarenbHbIX yupexaeHuit / O. C. ['abpuensn. - 8- uzz., crep. - M.: Ipoda,
2013. - 223 c. : nu.

JlonoiHNTEIbHbIE HCTOYHUKMU:

I'a6puensin, O.C IlpakTukym mo oOmied, HEOPraHUYECKOW M OpPTraHWYECKON XUMUU:
yue6.nocodue / O. C. IN'abpuensn, U. I'. Octpoymos, H. M. [lopodeesa. - 5-e uz., crep. -
M.: Axanmemms, 2011. - 256 c. - (Cpemnee mpodeccuoHambHOe oOpa3oBaHHUE). -
bubmmorp.:c.243.

I'a6puensin, O.C. Xumwus B TecTax, 3ajadyax U ynpakHeHusx: ydeb.mocodbue / O. C.
I"abpuensn, I'. I'. JlbicoBa. - 7-e usn., crep. - M.: Akanemus, 2012. - 224 c. - (Cpennee
npodeccruoHalbHOe 00pa3oBanue). - bubnmorp.:c.218.

I'aopuensin, O.C. Xumusa. 10 «imacc: 0a30Bblil  ypoOBEHb:  Y4EOHMK ISt
obmeoOpazoBarenbHbIX yupexaeHuit / O. C. ['abpuensH. - 5-¢ u3g., crep. - M.: Ipoda,
2009. - 191 c.: un.

Ia6pueasin, O.C. Xwuwmwmsa. 10 xmacc: 0a30BbIi  ypOBEHb: Y4YEOHUK  JUIA
obmeoOpasoBarenbHbIX yupexaeHuit / O. C. ['abpuensn. - 4-e u3g., crep. - M.: JIpoda,
2008. - 191 c.: u.

I'aopuensin, O.C. Xumusa. 10 «imacc: 0a30Bbli  ypOBEHb:  Y4YEOHUK s
obmeoopa3oBarenbHbIX yupexaenuin / O. C. I'abpuwensH. - 3-¢ usnp., mepepad. - M.:
Hpoda, 2007. - 191 c.: un.
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I'aopuensin, O.C. Xwumusa. 11 knacc: 0a30BbIi  ypOBEHb: Y4YEOHUK s
oOmeoOpazoBarenbubix yupexaenuit / O. C. 'abpuensH. - 4-e uzz., crep. - M.: [Ipoda,
2009. - 223 c.: uin.

I'adopueasin, O.C. Xumua. 11 kmacc: 0a30Bblid  ypOBEHb: Y4YEOHHMK s
obieoopazoBarenbubix yupexaenuit / O. C. 'abpuensH. - 2-e uzf., crep. - M.: [Ipoda,
2007. - 218 c.: un.

Boabmioii cnpaBouyHMK mMKOJAbHUKA. S-llkaacebl: Pycckmii s3bik.  Jlutepatypa.
Uctopusi. OOmectBo3Hanne. Marematuka. Wudopmatuka. @Puszuka. [‘eorpadus.
buonorus. Dxonorus. Xumus. UHocTpaHHbIE A3BIKU. - 6-¢ u31., ucnp. - M.: JIpoda, 2004.
- 1103 c.

Caenko, O.E. EcrectBo3nanue: yue6. nocobue / O. E. Caenko, T. II. Tpymuna, O. B.
ApyTIOHSH. - 2-€ u3j., ctep. - M.: Knopyc, 2015. - 368 c. - (Cpennee npodeccronaibHoe
oOpazoBanue). - bubmuorp.:c.363-364. - DIeKTPOHHYIO BEPCUI0O KHUTH CM. B CHCTEME
Book.ru.

Ouuukaoneaus aiaa aereit. T.17: Xumus / non pen. B.A. Bononuna, U. Jleencona. - M.:
AsanTta+, 2003. - 634 c.: un. - bubnuorp.:c.632.

JIeKTPOHHbIE PECYPCHI.

NBanos, B. I'. Heoprannueckas xumus: kpatkuii kypc / B.I'. ViBanos, O.H. I'ea. - M.:
KYPC:MMH®PA-M, 2014. - 256 c.

HNBanos, B. I'. Oprannyeckas xuMusi: KpaTkuii kypc: yue6. nmocooue / B.I'. Banos,O.H.
I'era.- M.: KYPC: UH®PA-M, 2015. - 222 c.:

KoctoycoBa, O. FO. JlaGopaTopHbIi IIpaKTUKYM 10 obmeit xumuu: yueb.mocodue / O.1O.
Kocroycora, JI.C. ManodeeBa. - M.: ®opym, 2008. - 144 c. - (IlpodeccuonanbHoe
oOpasoBaHue).

4, KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA
YUEBHOM JUCLHUNJINHBI
Kontpone wu oneHka pe3yiabTaToB OCBOCHUS JHCUUIUIMHBI OCYIIECTBIISIETCS
IpernojaBaTeieM B TIpolecce IMPOBEACHUS TMPAKTHYCCKUX 3aHATHH M J1a0OpaTOPHBIX
paboT, TECTUPOBAHMS, a TAKKE BBITIOJHEHUS 00YJaIOMIUMUCS WHIWBHIYAIbHBIX 3aJJaHUM,
IIPOEKTOB, UCCIICAOBAHUI.

Pe3yabTarsl 00yyeHus ®opMbI U METOIbI
(ocBOeHHBIE YMeHHSs, YCBOEHHbIE 3HAHMA) KOHTPOJISI M OLIEHKH
pe3yJabTaToB 00y4eHH sl
BakHelilIMe XHMHYeCKMe MOHATHS: BELIECTBO, XuMHUYeckuil | TectupoBaHue,

QJICMCHT, aToM, MOJICKYJIA, OTHOCHUTCIIBHBIC aTOMHasd M | BBIIIOJIHCHHUE NPAKTUYCCKUX U
MOJICKYJIIpHast MacCbl, HWOH, aJUIOTPOIHN:A, H30TOIIbI, XHUMHWYCCKas _]'[a60paT0pHHX pa6()T’

CBA3b, QJICKTPOOTPHULATCIbHOCTD, BaJICHTHOCTD, CTCIICHb KOHTPOJIbHBIE paGOTLI.
OKHUCJICHUA, MOJIb, MOJISIpHasa Mmacca, MOﬂﬂpHBIﬁ 00BeM
ra3006pa3HI>IX BCIICCTB, BeIICCTBA MOJICKYJIAPHOT'O )51

HEMOJIEKYJIIDHOTO ~ CTPOEHHUS,  pPacTBOPBI,  NIEKTPOJUT U
HEDJIEKTPOJIUT, DIIEKTPOJUTUYECKAsT AUCCOLMALNS, OKHUCIUTENIb U
BOCCTAHOBMTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE, TETJIOBOI A heKT
peakuuu, CKOpOCTh XMMMUYECKOM peakluu, KaTaau3, XUMUYECKOE
paBHOBecHe, YIIIEPOAHBIN ckener, (yHKUMOHAIbHAs TpYIIIa,
M30MepHsi, TOMOJIOTHS;

OCHOBHBI€ 3aKOHBbI XUMMMU: COXpPAaHCHHUA MaCChbl BEIICCTB, TeCTI/IpOBaHI/IC,

IIOCTOSIHCTBA COCTaBa BCIUICCTB, HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH I[I/I BBITIOJIHCHUC MPAKTHYCCKUX U
MCH,Z[CJ'ICCBa; J'Ia60paT0pHBIX pa60T,
OCHOBHbIC€ TCOPUU XUMHH] XUMHYECKOU CBA3H, KOHTPOJIbHBIE pa60TH,
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3NEKTPOJIUTUYECKON JUCCOLUMALINHI, CTPOCHHSI OPraHUYECKUX U
HEOPraHWYECKUX COECIMHEHUI

32YETHI.

BajKHellIlIMe BellecTBa W MATEPHAJIbl: BaKHEHIIME METAJIbl U
CIUIaBbl; CEpHas, COJIsIHAs, a30THas M YKCYCHas KHCIOTHI;
O7aropo/HbpIe Tas3bl, BOJOPOJ, KHUCIOPOJ, TaJOTeHBI, MIEJTOYHBIC
METaJUIbl; OCHOBHBIC, KHCJIOTHbIE M aM{(OTEpHBIE OKCHUABI U
TUAPOKCHU/IBI, IEJIOYM, YIJIEKUCIIBIA W YrapHbIM Ia3bl, CEPHUCTHIN
ra3, aMMHaK, BOJA, MPUPOJHBIA Tra3, MeTaH, O3TaH, 3TUJIEH,
alleTUJICH, XJOpUJ HaTpus, KapOOHAT U T'UAPOKApOOHAT HATPUS,
kapOoHaT u (ocdaT Kanbiys, OSH30JI, METAHOJ U ATAHOJ, CIIOKHBIC
3GUpPBI, JXKHUPBL, MbLIa, MOHOCAaxXapuibl (TIIOKO3a), JAHCAXAPHUIBI
(caxapo3a), monucaxapuasl (Kpaxmal M LEJUII0JI03a), aHWUJIUH,
AMUHOKHCIIOTBI, OEJIKH, HCKYCCTBEHHbIE U CUHTETUYECKHE BOJIOKHA,
Kay4yKH, [IJ1aCTMACChI;

TectupoBanue,

BBITIOJTHEHHE MPAKTUYECKUX U
nabopaTtopHbBIX padoT,
KOHTPOJIbHbBIE
3a4€ETHI.

paboTHhl,

HA3bIBATh: W3YyUYCHHBIE BEIIECTBA
MEKIyHApOJHON HOMEHKIIATYPE;
onpenesiTb: BaJCHTHOCTb U CTENEHb OKHCICHUS XUMHUYECKUX
AJIEMEHTOB, THUI XMMHYECKOW CBS3M B COCAMHEHHSX, 3apsij MOHA,
XapakTep Ccpeapl B BOJIHBIX pacTBOpaxX HEOPraHUYECKUX U
OPraHWYECKUX COCTUHEHUW, OKHUCIHUTEIb U BOCCTAaHOBHTEIIb,
MIPUHAJUIKHOCTh BEIIECTB K Pa3HBIM KjlaccaM HEOPraHWYEeCKUX U
OPraHNYEeCKUX COCTUHEHUN;

XapaKTepH30BaTh: 3JIEMEHTHI MAJIBIX MIEPUOIOB 110 UX MMOJIOKESHUIO
B [lepnonnueckoii cucreme JI.1. MenpeneeBa; o01me XuMu4IecKne
CBOMCTBaA METAILIOB, HEMETAJIJIOB, OCHOBHBIX KJ1aCCOB
HEOPraHWYECKNX ¢ OPTraHWYECKUX COCAMHEHHWH; CTPOCHHE U
XUMHYECKHE CBOMCTBA  M3YyYECHHBIX HEOPraHUYEeCKUX Hu
OPraHNYeCKUX COCTMHEHUN;

[0 TPUBHAIBHOW WU

TectupoBanue,

BBITIOJTHEHHE TPAKTUYECKUX U
1ab0paTOPHBIX padoT,
KOHTPOJIbHbBIE
3aYETHI.

paboTHl,

O00BSICHAATBH: 3aBUCHMOCTHh CBOMCTB BEIIECTB OT HX COCTaBa M
CTPOCHHS, TPHUPOAY XUMHUYECKOW CBSI3M (MOHHOW KOBAJICHTHOM,
METAJUTMYECKOM ¥ BOJOPOJHOM), 3aBHCHMOCTh  CKOPOCTH
XMUMHUYECKON peakiuu U MOJOXKEHHE XUMHUYECKOTO PaBHOBECHUS OT
pa3nu4HbIX (PaKTOPOB;

BBINOJIHATh XMMHYECKMH JKCIEPUMEHT: II0 pPAaClO3HABAHHUIO
BKHEHIINX HEOPTaHUYECKUX U OPraHUYECKUX COCAUHEHUN;
NPOBOJMTh: CAMOCTOSITENIbHBIN MOUCK XUMUYECKON HH(pOpMaLINU C
UCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JlaHuM, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
UCI0JIb30BATh KOMITBIOTEPHBIE TEXHOJIOTUU Ui O0paboTKH HU
neperayd XUMHUYEeCKOW HWH(OpManuu U ee TPEeJCTaBICHUS B
pa3nuyuHbIX (hopMax;

CBSI3BIBATH: U3YUEHHBI MaTepuan co cBoei MpodeccnoHambHOMI
JeSITeNIbHOCTBIO;

TectupoBanue,

BBITIOJIHEHUE MPAKTHUYECKUX U
1a00paTOPHBIX padoT,
KOHTPOJIbHBIE PAOOTHI, 3aUETHI

pemiarb: PACUCTHBIC 3aJadyud II0 XHUMHUYCCKUM Q)OpMYHaM n
YPaBHCHUAM;
HCIIO0JIb30BaTh l'[pHOﬁpeTEHHbIe SHaAHUA H ymMeHnus B TeCTI/IpOBaHI/Ie,

NPAKTHYECKOH AeSITeJIbHOCTH U OBCEAHEBHOM KU3HM

I OOBSICHEHUSI XUMUYECKUX SIBJICHHH, MPOUCXOIIINX B MIPUPOJIE,
OBITY U Ha TIPOU3BOJICTBE;

OIIpENEIECHUS BO3MOKHOCTH MIPOTEKAHUSA XUMHYECKUX
MPEBPAILLECHUI B PA3JIMYHBIX YCIOBUAX U OLEHKU UX TOCIEACTBUM;
9KOJIOTMYECKHU TPAMOTHOTO TTOBEJICHUS B OKPYKAIOLIEN CPELE;
OLICHKHM BIIMSHUS XUMHUUYECKOTO 3arpsi3HEHHS OKPYKAIOUIEH Cpembl
Ha OPraHU3M YEJIOBEKA U APYTHUe )KUBbIE OPTAHU3MBI;

0e30MmacHOT0 00paIleHns ¢ TOPIUYUMU U TOKCUYHBIMU BEIIECTBAMU
1 1a00paTOPHBIM 000PYAOBAHHUEM;

BBINOJIHEHNE MPAKTUUYECKUX U
n1a0opaTOpHBIX PadoT,
KOHTPOJIbHBIE
3a4€THI.

paboThI,
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MPUTOTOBIICHUSI PACTBOPOB 33/IaHHON KOHIEHTpAaLUU B OBITY U Ha
IIPOU3BO/ICTBE;

KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XMMHYECKOW HMH(pOpMAINH,
IIOCTYIAOIIEH U3 Pa3HbIX HCTOYHUKOB.
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