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1. MACHOPT MPOI'PAMMBI YYEBHOM JUCIUILJIAHBI

1. 1. ObsacTh NPpUMEHEHUA MPOTPAMMBI
mporpaMma IO XHMHUM COCTaBJ€HAa Ha OCHOBE (eAepalbHOTO KOMIIOHEHTA
roCyapCTBEHHOT'0 CTaHapTa cpeaHero (IoJHOT0) o01Iero oopa3oBaHus.

1. 2.lesu u 3axa4u y4eOHOM NMCHUILUIMHBI — TPEOOBAHMS K pe3yJibTaTaM
OCBOCHUSA Y4eOHOW IMCHUTIIHHBI:

"Xumus" (6a30BbIN YPOBEHB) - TpeOOBAHUS K IIPEAMETHBIM PE3yIbTaTaM OCBOCHHS
0a30BOT0 Kypca XUMHH JIOJIKHBI OTPaXKaTh:

1) chopMupoBaHHOCTH MPEACTABICHUNA O MECTE XMMHHU B COBPEMEHHOW Hay4YHOMU
KapTUHE MHpaA; TOHMMAaHUE POJU XUMHUU B (OPMUPOBAHUHM Kpyrozopa H
(GYHKIIMOHATBHOM TPaMOTHOCTHU Y€JIOBEKA JJIs PEUICHUS MPAKTUYECKUX 3a/1a4;

2) BiIaJeHUE OCHOBOIIOJIATAIOIIMMU XHMHUYECKUMHU TOHATUSMHU, TEOPUSMHU,
3aKOHaMM U 3aKOHOMEPHOCTSMHU; YBEPEHHOE II0Jb30BAaHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BJIAICHUC OCHOBHBIMHU MCTOJAMH HAYYHOI'O ITO3HAHHA, HCIIOJIb3YCMbIMHU B
XUMUU: Ha6JHOII€HI/I€, OITMCaHHC, HU3MCPCHHC, OKCIICPUMCHT, YMCHHUC
O6pa6aTBIBaTB, O0OBACHATH PE3YIIbTAThl IIPOBCACHHLBIX OIIBITOB M ACJIATbh BBIBOIBI]
TOTOBHOCTH M CIIOCOOHOCTH INPpUMCHATb MCTOAbI IIO3HAHHA IIpU PCHICHUU
IMPAKTHYCCKUX 3aJaY;

4) cpopMUpOBaHHOCTb YMEHHsI /1aBaThb KOJMYECTBEHHBIE OLICHKH W IMPOBOJUTH
pacyeTsl M0 XUMHUYECKUM (POPMYJIaM U YPaBHEHUSM;

5) BlIaJicHUE TTpaBUJIaMH TEXHUKHA 0€30TIaCHOCTH ITPH HMCIIOJIB30BaHUNA XUMHYECKUX
BCIILIECTB;

6) chopMHUPOBAaHHOCTh COOCTBEHHOW MO3WIIMU IO OTHOIICHHWIO K XUMHYECKOMN
nH(OpMaIUH, TOTydYaeMOl U3 Pa3HBIX HCTOYHUKOB.

B pe3yJibTaTe n3y4yeHusi XMuMUM HA 0230BOM YPOBHE YUCHHUK J0JIKEH

3HATH / MOHUMATD:

L SaOIICHeUUEe XUMUYECKUEe NOHAMUA: BEIICCTBO, XUMHUYECKUI DJICMCHT,
aTOM, MOJICKYJIa, OTHOCUTCIIbHBIC aTOMHAaA U MOJICKYJIsIpHAasA MacCbl, HOH,
AJUIOTPOIINA, H30TOIIbI, XHUMHYCCKasA CBA3b, J3JICKTPOOTPHULATCIbHOCTD,
BaJICHTHOCTb, CTCIICHb OKHUCIICHHA, MOJIb, MOJIIPpHAA Macca, MOHHpHBIﬁ
O6’I>GM, BCIICCTBA MOJICKYJIAPHOI'O MW HCMOJICKYJLIPHOI'O CTPOCHHUA,
pPacCTBOPBLI, QJICKTPOJIUT u HCOJICKTPOJINT, QJICKTPOJIUTHICCKAA
Aucconuanms, OKHUCIIUTCIIb u BOCCTAaHOBHUTCIIb, OKHUCJICHUC u



BOCCTAaHOBJICHUE, TEIUIOBOU 3(P(HEeKT peakuuu, CKOPOCTh XUMHUYECKOU
peaKkuuu, KaTajiu3, XHMHUYECKOE pPABHOBECHUE, YIJIEPOJHBIA CKEJIET,
(GbyHKIMOHATIBHAS TPYIIA, U30MEPHS, TOMOJIOTHS,;

e OCHOG6HblE 3AKOHbI XUMUU: COXPAHEHUS MACCHl BEHIECTB, ITOCTOSHCTBA
COCTaBa, MEPUOIUYECCKHUMN 3aKOH;

U OCHOG6HblEe meopuu xXumuu: XUMHYECKOM CBi3H, BHGKTpOHHTHHGCKOﬁ
Aucconuann, CTpOCHUA OPTaHHYCCKHUX COGHHHGHHﬁ;

e BaXICHeUUe 6euiecmea U Mamepuaibl: OCHOBHbIE METAJUIBI U CILIABBI;
CepHas, COJIsHas, a30THasg M YKCYCHas KHUCJOTHI; IIEJIOYH, aMMHaK,
MUHEpAJIbHBIC YJI0OpECHHS, METaH, THJICH, alleTHUJIeH, OEH30JI, ATaHO,
KUPBI, MbIJa, TJIOKO3a, caxapo3a, KpaxMmall, KieryaTka, OeJKH,
HMCKYCCTBEHHBIC M CHHTETUYECKHE BOJIOKHA, Kay4yKH, IJIACTMACCHI;

YMeTh:

o Ha3vleamos HN3YUYCHHBIC BCIICCTBA I10 <<TpPIBI/IaJIBHOI>'I>> NI
MG)KI[YH&pOI[HOﬁ HOMCHKIJIATYPC,

e  onpedenamsv: BAJCHTHOCTb M CTENECHb OKUCICHHS XUMHYECKUX
AJIEMEHTOB, THUIlI XHMHWYECKOM CBA3M B COCIAUHEHMSAX, 3apsj HOHA,
XapakTep Cpeapl B BOJHBIX PACTBOPAX HEOPraHWYECKHUX COCIMHEHUM,
OKHCJIUTENb U BOCCTAHOBUTEND, IPUHAIICKHOCTh BEIIECTB K Pa3IMYHBIM
KJIaCCaM OPraHUYEeCKUX COCAUHECHUM;

e Xapaxmepu3oeamp: SJIEMECHTHI MajbIX NEPUOJOB IO UX MOJIOKEHUIO B
nepuoguyecko cucrteme J[.M.Menneneea; oOmMEe XUMHUYECKHUE
CBOMCTBa METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OpPraHUYeCKUX COCIAMHEHUN; CTPOECHHE U XUMHUYECKHE CBOMCTBa
M3YUYCHHBIX OPTaHUYECKUX COCTMHEHUN;

e 00bACHAmMb: 3aBUCHUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMUS;
MPUPOY XUMUYECKOW CBSI3M (MOHHOM, KOBAJCHTHOM, METAJUIMUYECKON),
3aBUCHUMOCTh  CKOPOCTHM  XMMHUYECKOW  peakluh W  IOJIOKECHUS
XUMHUYECKOTO PABHOBECHS OT PA3INIHBIX (DaKTOPOB;

U 6blNOJIHAMb Xumuueckuu IKcnepumenm I10 PaCIIO3HaBaHHUIO
Ba)KHEUIIINX HCOPraHUYCCKUX U OPraHNYCCKHX BCUICCTB,

e NPO60OUMb CAMOCTOSITCJIIbHBIA TMOUCK XUMUYECKOW HHPOpMALUUA C
UCIIOJIb30BAaHUEM  PA3NIMYHBIX  MCTOYHUKOB  (HAYYHO-TIOMYJISPHBIX
W3/IaHUi, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa);
MCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUU JUIsi 00pabOTKHU U Tepeaadu
XUMUYECKON HHPOpMaIINK U €€ MIPEACTABICHHS B pa3IMUHbIX (popmax;

HCIOJIb30BATh NPHOOPETEeHHbIe 3HAHWUS M YMEHHS B MPAKTHYECKOM
AeSITeJIbHOCTH M NMOBCEIHEBHOM KU3HHU [IJISA:

e  OOBSCHEHHS XUMHUYECKUX SIBJICHUH, MPOUCXOISAUIMX B MPUPOAE, OBITY U
Ha MPOU3BOJICTBE;



U OIIPCACIICHUA BO3MOXHOCTHU IIPOTCKAHHA XHUMHUYCCKUX npeBpameHHﬁ B
Pa3JINYHbIX YCIOBHUAX U OLICHKH UX HOCHCI[CTBPIﬁ;

e DKOJIOTMYECKH I'PaMOTHOTO IMOBEICHUS B OKPYKarOUIEH Cpelie;

L OOCHKH BJIIMAHHUSA XHUMHYCCKOI'O 3arpsA3HCHHA Opr>Ka}omeﬁ CpCabl Ha
OpraHu3M YCJIOBCKA U APYIHUC JKUBBIC OPIraHU3MEBI,

e  0Oe3omacHOro oOpaieHus C TOPIOYMMH W TOKCHYHBIMU BEIICCTBAMH,
71a060paTOPHBIM 000PYIOBAaHUEM;

e  TPUTOTOBJIEHHUS PACTBOPOB 3aJaHHOM KOHUEHTpaluud B OBITY U Ha
ITPOU3BOJICTBE;

e  KPUTHYECKOM OIEHKM JOCTOBEPHOCTH XHMHYECKON HuH(opMaIuu,
MOCTYHAIOIIEN U3 Pa3HbIX UCTOYHUKOB.

[ )
OcBoeHne conepkaHus y4eOHOH TUCHMILTUHBI « XUMHS», 00ecneunBaeT
AOCTUKEHHE CTYACHTAMH CJEAYIONIUX Pe3yJbTATOB:
* IUYHOCHIHBIX:
—— YyBCTBO TOPAOCTH U YBAXKEHUS K UCTOPHUH U JOCTHKEHUSIM OTEYECTBEHHOM
XUMHUYECKON HAYKH; XUMHYECKH TPaMOTHOE MOBEJICHUE B TPOPECCHOHATILHON
NESITEILHOCTH U B OBITY TIPH OOpaIlleHUH ¢ XUMUYECKUMHU BEIlleCTBAMH,
MaTepualiaMH UIpOLIECCaMu;
—— TOTOBHOCTb K IIPOJIOJKEHUIO 00Opa30BaHUs U MOBBIIICHUS KBAIU(UKAIIUU B U3-
OpaHHOM TIpo(ecCHOHATBLHOM NEeITETEHOCTH M O0BEKTUBHOE OCO3HAHUE POJTU
XUMHUYECKUX KOMIIETCHIIUN B 3TOM;
—— YMEHUE UCIOIb30BaTh JOCTH)KEHUS COBPEMEHHON XMMUYECKOU HAYKH U
XUMHUUYECKUX TEXHOJIOTUH JJI MOBBIICHUS] COOCTBEHHOTO MHTEJUICKTYJIbHOTO
pa3BUTHS
B BBIOpAHHOU TPO(PECCUOHATIBHOM S TEIIbHOCTH;
* MemanpeomMemubix:
—— UCIIOJIb30BAHUE PA3JIMYHBIX BUJOB [I03HABATEIBHOMN AEATEIbHOCTA U OCHOBHBIX
MHTEJUICKTYaJIbHBIX ONepaluii (IOCTaHOBKU 3a/1auu, (POPMYIUPOBAHUS TUIIOTES,
aHaJM3a U CUHTE3a, CPaBHEHUSI, 0000IIEHUS, CHCTEMATU3aIiH, BBISIBJICHUS
MPUYUHHO-CJICICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (DOPMYIUPOBAHUS BEIBOIOB)
JUTSl pelIeHUs] TOCTaBICHHOW 3a/1a4d, IPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS
(HaOMr0ICHNA, HAYYHOTO SKCIIEPUMEHTA) I U3YUCHHSI PA3TUYHBIX CTOPOH
XUMHUYECKUX O0BEKTOB M MPOLIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOIUMOCTD
CTAJIKMUBATHCS B MPOPECCHOHANBHOM cdepe;
—— UCIOJIb30BAHUE PA3TUYHBIX UCTOYHUKOB JJIs TOJyYCHUSI XUMUUECKOMN
uHGOpMaINU, YMEHHUE OLIEHUTH €€ TOCTOBEPHOCTH JJISl TOCTHXKEHUS XOPOIIUX
pE3yNbTaTOB B MPOQeCCHOHATBHON cdepe;

1. 3. PekomenayemMoe KOJIMYECTBO YaCOB HA OCBOCHHE POrPaMMBbI
Y4eOHOM TUCHMIIIMHBI:
MaKCHUMaJbHOW yueOHOU Harpy3ku oOyuatomierocs 162 yaca, B TOM uucie:
00s13aTenbHON ayIUTOPHOI yueOHOM Harpy3ku oOyyatomierocs 108 yacos;
CaMOCTOSITENIbHOM paboThl 0Oyyaromierocs 54 yaca.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOM TMCIHUIUIMHBI U BHAbI Y4e0HOH padoThI

Bupa yueOHo# padoThI Oovem uacoes
MakcumaJibHas ydyeOHasi Harpy3ka (Bcero) 162
Oo0s13aTesibHAs Ay IMTOPHAs yueOHasi HATPy3Ka (Bcero) 108
B TOM YHCIJIE:
MPAKTHYECKUE 3aHATHUS 54
CamocrosiTeibHas padbora o0yuawuerocs (Bcero) 54
Wroropas arrecranus B popme — Jugpgpepenyupoeannstii. 3auém




2.2. TemaTuyeckMii IJIaH M COepPKAHUE YUeOHO! JUCUUIJIMHBI XUMMS

HaumenoBanue Copepxanne yaeOHOTO MaTepHalia, IpakKTHIECKUe pabOoThl, CAMOCTOSATEIbHAS padoTa 00yUJaronuXCs O6bem YposeHn
pa3aesioB U TeM 4acoB YCBOCHHSI
BBenenue Copepxanue y4yeOHOro MaTepuaJia 3
Hay4Hple MeTO/IbI TO3HAHNUS BEIIECTB M XMMUYECKHX SIBICHUH. POJb SKCIIeprMeHTa U TEOpUU B XUMUH. | 2 3
MonenupoBaHue XUMUYIECKUX MTPOIIECCOB. 3HaUYeHUE XuMuH ITpu ocBoeHuu nipodeccuii CI10O u
cnenuanbHoctei CIIO texunueckoro npoduss mpopeccHoHaTbHOTO
00pa3zoBaHusl.
CamocrosiTesibHass padora 1
3HaYeHUE XHUMUM. 3
Pa3nea 1. O01mas u Heoprannyeckasi XuMHsl
Tema 1.1. Copepxanue y4yeOHOro MaTepuaJia 6
OcHOBHBIC NIOHATHSA U OcHoBHble OHATUA XUMHU. BemectBo. AToMm. Mosnekyna. XuMU4ecKuil 371eMeHT. AJIIOTPONHSL. 2 2
3aKOHBI XUMHH. [Ipocteie u cnoxHbIe BeniecTBa. KauecTBEHHBIN U KOIMYECTBEHHBIN COCTaB BEIIECTB. XUMUYECKUE
3HaKd U GopmyIbl. OTHOCUTENBHBIE ATOMHAsI M MOJICKYJIIpHast Macchl. KomuecTBo BemiecTna.
OcHoBHbIe 3aKOHBI XUMUH. CTEXHOMETPHS. 3aKOH COXPaHEHHUSI MacChl BEIIECTB. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTB MOJIEKYJIIPHON CTPYKTYpbl. 3aKOH ABOraJipo U CIEICTBUS U3 HETO.
IIpakTnyeckne 3aHSITHS 2
PacuerHble 3a1aun HA HAXO0XKACHUE OTHOCUTENBHON MOJIEKYJISIPHOW MACChl, ONPEAEICHUE MaCCOBOU 2
JIOJTU XUMUYECKUX JIEMEHTOB B CJI0)KHOM BEIIIECTBE.
CamocrosiTesibHas padora 2
Amnotponus. [IpocTbie U CI0KHBIE BELIECTBA. 3
[ToHsiTHE 0 XUMHUYECKOUM TEXHOJIOTHH, OMOTEXHOJIOTHU M HAHOTEXHOJIOTHH. 2
Tema 1.2. Conepxanue y4yeOHOro MaTepuaJia 12
IMepuoguyeckuii 3aK0H
u llepuoanyeckas [Teproauueckas Ta0nKIIAa XUMHUYECKHUX 2JIEMEHTOB — rpaduueckoe oToOpakeHrne NepuoanIecKoro 2 2
CHCTEMa XUMHICCKUX 3akoHa. CTpyKTypa MepruoJNYECKON TaOIHIIbI: TepHOAbI (MaJible U OOJIbIINE), TPYIIbI (TJIaBHAS U
3JIEMEHTOB I[. H. H06qua;[).
Menneneea u cTpoeHne | Crpoenne atoma u Ilepuoandeckuii 3akon JI. Y. MeHeneeBa. ATOM — CIIOXKHAs 4acTHIA. SIApo 2 3

aToMa

(IpOTOHBI U HEHTPOHBI) U AIEKTPOHHAs 00onouka. M3oTombl. CTpoeHHE 3JEKTPOHHBIX 000JI0UEK
aTOMOB JIEMEHTOB MaJIBIX MEepHoJ0B. OCOOEHHOCTH CTPOSHHSI AIEKTPOHHBIX 000JI0UYEK aTOMOB




3JIEMEHTOB OOJIBIINX NEPUOJIOB (IIEPEXOAHBIX A1eMeHTOB). [loHsTHE 00 OpOUTaNsIX. S-, p- U d-
opOuTanu

CamocrosiTesibHas padora

ITepuonuueckuii 3akon . . MenaeneeBa. Otkpeitue . 1. MenaeneesbiM [leproanueckoro 3akoHa. 4 2
[Tepuoauueckuii 3axoH B popmynuposke /1. . Menneneesa.
Cospemennas popmymnuposka [leproauueckoro 3akona. 3naueHue [lepuoandaeckoro 3aKkoHa u
[Iepuoanueckoii cucremMbl XUMUYeCcKux 351eMeHToB /. 1. MenaeneeBa s pa3BUTHS HAYKH U
MOHUMAHUS XUMUYECKON KapTUHBI MUPA.
IIpakTHYeckne 3aHATHS
DNEeKTPOHHBbIE KOH(UTYpAIIMN aTOMOB XUMHUYECKUX JIEMEHTOB U rpauueckoe n300paxeHue 2 3
AIIEKTPOHHOW KOH(MUTYpAIIH aTOMOB.
MonenupoBanue nocrpoenusi Ilepuoanueckoil TaOIHIbI XUMUYECKUX SJIEMEHTOB. 2 3
Tema 1.3. Conepxanue y4eOHOro MaTepuaJia 15
Crtpoenne Bemecrsa Honnas xumnueckas cBsi3b. KoBaneHTHas XUMUYECKAs CBSI3b. MeETaNIM4YECKast CBA3b. 2 2
Yucteie BemectBa u cMecH. [lonstre o cmecu BemectB. ['omorennbie u rereporeHubie cmecu. CoctaB | 2 3
cMeceil: 00beMHas 1 MaccoBast J10JIM KOMIOHEHTOB CMECH, MAaCCOBasl J10JIsl TPUMECEH.
[MpakTHYeckne 3aHATUS
[IpuroroBnenue cycneH3un kapooHaTa Kalblius B BOJE. 2 3
[TonyuyeHue 3MyJIbCMM MOTOPHOT'O Maciia. 2 3
O3HaKOMJIEHHE CO CBOMCTBAMM JTUCIEPCHBIX CUCTEM. 2 3
CamocrosiTesibHasi padora 5
ArperaTHbIE COCTOSIHHS BEIIECTB U BOJIOPOIHAS CBSI3b. TBep0e, )KHUIKOE ¥ ra3000pa3HOe COCTOSHUS 3
BewecTB. [lepexo/ BemecTsa 3 OJJHOTO arperaTHOro0 COCTOSIHUA B JIPYTO€.
Hucnepcubie cuctemsl. [loHaTre o qucnepcHoi cucreme. JlucnepcHas (ha3a u JUCTICPCHOHHAS CpeJia.
Knaccudukanus qucnepcHbix cucreM. [ToHsITHE 0 KOJUTOMAHBIX CHUCTEMAaX.
Tema 1.4. Conepxanue y4eOHOro MaTepuasa 10.5
Boaa. PactBopbl. Bopna. PactBopsl. PactBopenue. Boga kak pactBopurenb. MaccoBasi 40J11 paCTBOPEHHOTO BEIIECTBA. 2 2
IJIEKTPOIUTHIECKAS DJIEKTPOITUTHYECKAs JUCCOIHAITHSI. 1 3
Aucconuanus. IpakTHyecKue 3aHATHS
Pemienne pacu€THBIX 337124 HA KOJIMUYECTBEHHYIO XapaKTEPUCTUKY PACTBOPOB. 2 2
[IpuroroBnenue pacTBOpa 3aJaHHOM KOHLICHTPALIUH. 2 2




CamocTosiTesibHasi padora

KecTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHusl. MUHEpaJIbHbIE BOJIBL.
PactBopsl Bokpyr Hac. Tumsl pacTBOpOB.

3.5

Tema 1.5.
Knaccupurkanust
HEOPraHu4YecKux
COoeMHEeHUH U uX
CBOMCTBA.

Copepxanue y4eOHOro MaTepuaJia

KuciaoTel 1 ux cBolcTBA.

[\

OcCHOBaHMS U UX CBOMCTBA.

\S)

Conu 1 UX CBOMCTBA

[\S NI \OR] 8]

HpaKTuqecmle 3aHATHUA

HcnpiTanue pacTBOPOB KUCIOT MHIUKATOPAMHU.
BsanmoelicTBre METANI0OB ¢ KUCIOTAMH.
BzamMoneiicTBHe KUCIOT ¢ OKCHIAMU METAJIOB.
BsanmoselicTBre KUCIOT C OCHOBAHUSIMHU.

BsaumonelicTBrue KHCIOT C COISIMH.
HcnbiTanne pacTBOPOB 1IEN0YEN UHAUKATOPAMHU.
B3aunMoaelicTBHE IIETOUYEN C COIIMMU.

PaznoxeHne HepaCTBOPUMBIX OCHOBAHHIA.
BsauMogmelicTBue coieil ¢ MeTaJUIaMHU.
B3aumopeicTBue colieil Ipyr ¢ APYroM.

CamocTosiTesibHasi padora

Oxkcunel 1 ux cBoiictBa. ConeoOpa3yroiire u Heconeoopasyroiue okcuibl. OcHOBHBIC, aM(POTEpHBIE U
KHUCITIOTHBIE OKCUJIbl. 3aBUCUMOCTh XapaKkTepa OKCUAA OT CTENEHU OKHCIECHUS 00Pa3yIOIIero ero
MeTajia. XUMUYECKUE CBOMCTBA OKCHIOB. [loiryuenrne okcuaos.

OKcubl ¥ COJM KaK CTPOUTEIIbHBIE MaTePUATIbI.

MHoroiukuii KapOoHAT KalblUs: B IPUPOJE, B IPOMBIIUIEHHOCTH, B OBITY.

CepHas KUCIOTa — «XJIe0 XUMUYECKOM MPOMBIIITICHHOCTHY.

Tema 1.6.
XuMH4YecKHe peakunu

Copepxanue y4yeOHOro MaTepuaJia

Kiaccubukanms XUMIUYEeCKHX PEaKIIHd.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pE€aKIun.

CKOpOCTh XMMUYECKUX PEAKLIUN.

OO0paTUMOCTh XMMHUYECKUX PEAKIIHH.

NSRRI ORES)

NN | W

IIpakTH4yecKue 3aHATHSI.

Peaxnus 3amenieHust Meau 5KeJIe30M B paCTBOPE MEAHOTO KyIopoca.
Peakiuu, naynme ¢ o0pa3oBaHHEM 0CajIKa, ra3a Wid BOJbIL.

10




3aBUCUMOCTbH CKOPOCTH B3aUMOJICHCTBUS COJISTHOW KMCIIOTHI C METAJJIaMU OT UX IPUPOBI. 2 3
3aBUCUMOCTH CKOPOCTH B3aUMOJICHCTBHUSI IIMHKA C COJITHOM KUCIOTOM OT €€ KOHIIEHTPAIIIH.
3aBUCHUMOCThH CKOPOCTH B3auMoieicTBuUs okcuaa meau (I11) ¢ cepHoit KMCITIOTON OT TeMIepaTyphl. 2 3
CamocrosiTesbHasi padora
[Tpumepbl XUMUYIECKUX PEAKITUi B OBITY. DICKTPOIUTUYECKOE MOTydeHHEe amroMuaus. [Ipaktnaeckoe | 7 2
IPUMEHEHHUE AIEKTPOJIN3A.
[IpousBoICTBO aMMHaKa: ChIpbe, anmnaparypa, HayqHble TIPUHIUIIBI.
Tema 1.7 Conepxanue y4eOHOIro MaTepuasa 18
Metayibl M HeMeTaJLIbI
Mertamibl. OCOOEHHOCTH CTPOCHUS aTOMOB U KpUCTAIUIOB. DU3HYecKre CBOWCTBA METAILIOB. 2 3
XYMUYECKUE CBOWCTBA METAIJIOB. DIIEKTPOXUMUYECKHI PsiJ HAPSKEHUI METaILIOB.
Hemeramnel. OcoGeHHOCTH CTpOeHUS aTOMOB. HemeTaibl — mpocThlie BEelecTBa. 3aBUCUMOCTD 2 3
CBOMCTB rajloreHOB OT UX MOJOXEHUS B Iepuoindeckoi cucteme. OKUCIUTEIbHbBIE
Y BOCCTaHOBUTEIIbHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTH OT MX IMOJIOXKEHHUS B PIAY
IIEKTPOOTPHULIATEIbHOCTH.
IIpakTH4YecKue 3aHATHA
O3HAKOMJICHHE CO CTPYKTYPaMH Ceporo u OEJIOTo 4yryHa. 2 3
Pacnio3naBanue pyJ JKejesa. 2 3
[Tonyuenue, coOupanue u pacro3HaBaHUE Ta30B. 2 2
PemieHne sKkCiepUMEHTANIBHBIX 3a1a4. 2 2
CamocrosiTesibHas padoTa 6
O6mme cnocoObl moryueHust MeTayuioB. [lonstue o metamuryprun. [lupomerammyprus, 2
TUAPOMETAJUTYPTHS M 3JIEKTPOMETAILTYPIHs
Hcropus oTeuecTBEHHON LBETHOW METAUTypruu. Poib METauioB U CIIJIaBOB B HAYYHO-TEXHUYECKOM
mporpecce.
Koppo3sust MeTayuioB 1 criocoObl 3aUTh OT KOPPO3UU
Paznen 2. Oprannyeckasi XuMusi
Tema 2.1 Conepxanue y4eOHOro MaTepuasa 12
OcHoBHBIE IOHATHA —
T L i — [Ipeamet opranmyeckoit xumun. [IpupoaHble, ICKYCCTBEHHBIE U CHHTETUYECKHUE OPTaHUYECKHE 2 3
BeniecTBa. CpaBHEHNE OPraHUYECKUX BEILECTB C HEOPraHUYECKUMHU.
BanentHocTh. XMMHUECKOE CTPOCHHE KaK MOPSAIOK COSAMHEHUS aTOMOB B MOJIEKYJIbI IO BaJICHTHOCTH.
Teopus crpoenust opranuueckux coequHeHnii A. M. bytaepoBa. OCHOBHBIE MOJIOKEHHS TEOPUN 2 2

XUMHUYECKOT0 CTpoeHUs. M3oMepusi M m30Mephbl. XUMUYECKHE POPMYITBI U MOJIEIH
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MOJICKYJ B OPraHM4eCcKON XHMUU.

Knaccudukanus opranmdeckux Beniects. Kiraccugukarust BeecTB 0 CTPOCHUIO YTIIEPOAHOTO
CKeJeTa M HAIMYMIO (PyHKIMOHAIBHBIX rpyni. ['omosoru u romonorus. Hayana HOMEHKIaTypsbl
IUPAC.

HpaKTuqecmle 3aHATHUA

M3roropieHue Mojeaei MOJIEKYJl OPraHMYeCKUX BEIICCTR.

CamocrosiTesibHas padoTa

CpaBHeHHe KI1acCU(pUKAIMHA COSAMHEHUH U Kiaccu(UKAIUN PeaKkifii B HEOPraHMUECKOU 1
OpPraHMYeCKO XHUMUH.

Kusnub u gestenpHocts A.M.byTtneposa.

BuTanusm u ero kpax.

Tema 2.2.
YriaeBoaopoasbl 4 MX
NMPUPOJAHbIE HCTOYHUKH.

Conepxanue y4eOHOro MaTepuasa

18

AJnKeHbl. DTUJIEH, €r0 NOJIyYyeHue (JIernIpupoOBaHUEM 3TaHa, EMOJIMMEpPU3alueil MOIUITUIICHA).
I'omonornueckuii psz, ©30MepHsi, HOMEHKIIATypa aIKEHOB. XMMHUUYECKHE CBOMCTBA ATWIICHA: TOPEHHUE,
Ka4yeCTBEHHbIE peakuy (o0eciBeunBaHe OPOMHOI BO/IBI U PacTBOpa IepMaHraHara Kajius),
rujapaTanys, noiuMepusanus. [lpumenenue stuieHa

Ha OCHOBE CBOMWCTB.

Juensl n kayayku. [loHsTHe 0 TMeHax KaK yriieBoJ0poiax ¢ AByMsl IBOMHBIMU CBA3SIMU.
ConpshxeHHbIE AUEeHBL. XMMHYECKHE CBOMCTBA OyTaauena-1,3 u uzonpena: odeciBeunBaHrue OpOMHOI
BOJIbl U MOJIMMepH3anus B Kaydyyku. HatypanbHblil U cMHTeTHUECKUE KayuyKu. Pe3una.

ANKUHBL AneTriieH. XMMHUYECKUE CBOICTBA alleTUJICHA: TOpeHue, o0eciiBeunBaHne OpOMHOM BOJIbI,
IPUCOETUHEHUH XJI0pOBOIopoa U ruparanus. [IpuMeHeHne aneruineHa Ha OCHOBE CBOMCTB.
MesxkiiaccoBasi M30MEpHs € alIKaJHeHaMU.

IIpakTH4YecKue 3aHATHA

AnKaHBI. HonyquI/Ie " U3YyHUCHHC CBOMCTB METaHa.

O3HakoMJIeHHE ¢ KOJUTeKIuend o0pa3oB HeTH U IPOAYKTOB €€ mepepadOTKH.

O3HakoMIIeHHE ¢ KOJUIEKLIMEeH KaydyKOB ¥ 00pa3laMy U3eIuil U3 pe3UHBbIL.
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CamocrosiTesibHas padoTa

Apenbl. benzon. Xumndeckue cBoiicTBa O€H30J1a: TOPEHHE, PEAKLIUU 3aMelleHHs (TaloreHupoBaHue,
HuTpoBanue). [IpumeHenne 6eH301a HA OCHOBE CBOMCTB.

[IpupoaHbIe HICTOUHUKH YTI€BOAOPOJOB. IIpupoaHblii ra3: cocras, IpUMEHEHNHE B Ka4eCTBE TOIIUBA.
DKOJIOTUYECKHUE aCIEKThI UCIOIb30BaHUS YIJIEBOAOPOJIHOTO ChIPbS.

HcTopust OTKpbITHS U pa3pabOTKU Ia30BbIX U HEPTIHBIX MecTOpoXkaeHUH B Poccuiickoit denepanum.

Tema 2.3.
Kucaopoacoaep:kammue
OpraHuvyecKue
COeIMHEHHUSs.

Copepxanue y4eOHOro MaTepuaJia

15

Cruptbl. DeHon. AnblIeruisbl.

\S}

KapOoHOBBIE KHCIOTBHL

HpaKTuqecmle 3aHATHUA

PacTBOpeHme rauIeprHa B BOJIE M B3auMoieicTBre ¢ Tuapokcuiom Meau (11).
CBoOWCTBa YKCYCHOUM KUCJIOTBI, OOIIME CO CBOMCTBAMU MUHEPATHHBIX KHUCIIOT.

JlokazaTenbCTBO HENPEAEIHbHOTO XapakTepa KUIKOTO KHUPA.

B3aumoneiicTBue riaoko3sl U caxapossl ¢ ruapokcuaom menu (I1). KauectBennas peakius Ha Kpaxmall.

CamocrosiTesibHas padoTa

Crnosxnble 3¢upsl u xkupsl [Tomyuenue crnoxxsbix 3¢upoB peakiueit arepudukanuu. CioxHbie d3PUpPbI
B IIpHUpojie, uX 3HaueHue. [Ipumenenne cinoxHbIX 3(pUpoB HA OCHOBE CBOICTB.

XKups! kak cnoxusie 3¢upsl. Knaccudukanus sxupoB. XuMUYeCKHe CBOWCTBA JKUPOB: TUAPOIIU3 U
TUAPUPOBAHUE KUIKUX KUPOB. [[puMeHeHne KUpoB Ha OCHOBE CBOMCTB. YTJIEBOIbI. YTJIEBOAbL, UX
KJIacCU(UKALMs: MOHOCAXapuabl (TITF0K03a, GPYKTO3a), TUcaxapuapl (caxaposa) U MOoTHCaxXapH/Ibl
(Kpaxmail 1 1eJUTI0I03a).

Tema 2.4.
A3oTcoaepxamme
OpraHnyecKue
coequHenus. Iommmepst

ConepxxaHue y4eOHOro MaTepuasa

10.5

AMUHBL. AMHUHOKHCIIOTBL

[\

Benxu. [lepBuuHasi, Bropu4Has, TPETUYHAS CTPYKTYPHI OelNKOB. XMMHUYECKHE CBOMCTBA OEIKOB:
TOpeHue, IeHaTypalusi, TJIPOJIN3, IBETHbIE peakiy. buonoruueckue GyHKIUM OEJIKOB.

ITonumepsl.

HpaKTuqecmle 3aHATHUA

Pemenne OKCIICPUMCHTAJIbHBIX 3a4a4.

PactBopenue OenkoB B Boze.
OObHapyxeHne 0elIKOB B MOJIOKE U MSICHOM OYJIbOHE.
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CamocTosiTesibHasi padora

ILnactmaccel. [TonyyeHne noJMMepoB peakiMen MOIMMepU3alii U MOJUKOHACHCALUH. 3.5
TepmorutacTuyHble U TEPMOPEAKTUBHBIE TU1acTMacchl. [IpeacraBuTenu miacTmacce.
buorexHonorus u reHHas uHxeHepuss — TexHonorun XXI Beka.
JlekapcrBa.
JAnddepennupoBaHHbIM. 2
3a4éT CamocrosiTesibHass padora 1
Ananus pe3ynbTaToB au¢GepeHIIMPOBAHHOTO 3a4ETa
BCEI'O: 162
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3. YCJIOBHUS PEAJIM3AIIMY YYEBHOM JUCITUTIINHBI
3.1. TpeOoBaHKMs K MMHMMAJILHOMY MaTePHAJIbLHO-TEXHHYECKOMY O0ecre4eH U0
Peanuzanus yueOHOM TUCHUILTUHBI TpEOyeT Hamu4us Jlabopatopuii — 1:
TexHuueckue cpeacTra 00yueHus:

® HHTEPAKTUBHAS JOCKA;

® KOMIIBIOTED;

® IIPOEKTOP;

O6opynoBanue JabopaTopuu U pabounx MecT J1abopaTopuu:

1. Cepust cnpaBouHbix Tabmun, no xumuu («llepuomuueckas cucrema
xumudeckux onemeHtoB J[.M.MenneneeBa», «PacTBOpUMOCTH COJEH,
KHCJIOT U OCHOBAaHMM B BOJE», «DJIEKTPOXMMHYECKHU PsiJl HaNpKECHUN
MeTaIoBy, «OKpacka HHANKATOPOB B PA3TUYHBIX CPEAAX)).

2. Habop xpuctrauimueckux pemieTok: aamasa. ['padura, Auokcuaa yriepona,
xkeneza. Marnus. Menn, noBapeHHOM COJIM, MOAQ, JIbJa U KOHCTPYKTOP IS
COCTABJICHHS MOJIEKYI.

3. Habop st MoaenMpoOBaHUsl CTPOCHUSI HEOPTaHUYECKUX BEIIECTB.

Habop 1151 MogennpoBaHus CTPOSHUSI OPTAaHUYECKUX BEIIECTB.

4. UltaTuB 1a00paTOPHBIN XUMHUYECKHI.

5. HaGop xumuyeckoi mocysl Jijis 1abopaTtopHbIx padoT mo xumuu (HITXIT)
[Tpubopsl 1 TPUCTOCOOICHUSI: KOMIUIEKT TOCYAbl U MPUHAIIICKHOCTEH st
MPOBEICHUs] JTA0OPATOPHBIX PAOOT M MPAKTUYECKUX padoT (IITATHBBI C
npoOupKaMu, KOJObI, MEpHBIM IIWIMHIAP, QUWIbTpOBajdbHAsA OyMara,
XUMHUYECKUE CTAaKaHbl, CIHUPTOBKHU, CTEKJISIHHbIE Nanouyku, ¢haphopoBbie
YaIlK{, CIIMYKH, Ta300TBOAHBIC TPYOKH, TaOOpATOPHBIE IITATUBBI, JTYIUHBI,
BOPOHKH, BECHI, HHINKATOPHI).

6. HatypanbHble 00BEKTHI KOJIIEKIIUU:
aJIFOMUHUM;

BOJIOKHA;

KaMEHHBIN yToJb U MPOIYKTHI €r0 mepepaboTKu;
Kay4yK;

METaJUIbl ¥ CIUIABBI;

MUHEpaJbl U TOPHBIE TOPO/IBI;

He(Th U BasKHEWIIIME TPOIYKTHI €€ mepepaboTKH;
MJIaCTMACCHI,

CTEKJIO ¥ M3/EUs U3 CTEKIIa;

TOTLIINBO;

YYTyH U CTaJIb;

IKaJia TBEPJIOCTH.

7. PeakTuBBI U MaTepuasbl:

KOMIUIEKT PEaKTUBOB JJisi 0a30BOT0 yPOBHSI.

15



3.2. UudopMmannonHoe odecrnevyenue o0yueHmst
Ilepeyenr y4eOHBbIX wu3gaHuii, WHTepHeT-pecypcoB, [IONOJHHUTEILHOM
JIUTEPATYPHI

OCHOBHBIE HCTOYHHUKH:

[Iporpamma mnpennaraercst st paOOThl MO HOBBIM y4YE€OHHUKAM XHUMHH
aBropoB ['.E. Pym3utuca u @.I'. ®enpamana, npomeqmuMm skcreptusy PAH u
PAO u Bowmeammm B DenepanbHblii MepedeHb YYEOHUKOB, PEKOMEHIOBAHHBIX
MunucrepctBoM oOpa3zoBanus U Hayku P® k ncnonb3oBaHuio B 00pa3oBaTeIbHON
mporiecce B 001eo0pa3oBaTenbHBIX yupekaeHusx Ha 2014 — 2015 yqeOHsbIi To1.

1. Pyn3utuc I'.E., ®enpaman O.I'., Xumus. 11 ximacc. — M.: IIpocsenienue,
2012.

2. Pynzutuc I'.E., ®enpaman @.I'., Xumus. 10 knacc. — M.: IIpocsemienue,
2012.

3. Xomuenko M.I".COopHUK 3a/1a4 U YIIpaKHEHUH IO XUMUHU.

4. Tpoery6osa H.II. IToypounsie pazpabotku o xumuu. - M.: BAKO, 2014.

JonosHuTeILHAS JIUTEPATYPA AJISl YUUTEs.

1. Hunaktuueckuid marepuan no xumuu ans 10 — 11 kmaccoB: mocobue st
yuurens/A.M.Panenkuii, B.IL.I'opmikoBa, JL.H.KpyriukoBa.-M.:
[Ipocsemenne, 1996. — 79 c.

2. Kontponbasie paboTs! mo xumun B 10 — 11 kimaccax: mocobue amst yuanTtenst/
A.M.Pagenkuii.-M.: IIpocsenienue, 2006.-96 c.

3. Hawana xumun. CoBpeMeHHbIA Kypc i noctynaronmx B BY3sl: yueObHoe
nocooue nas1 BY3os/ H.E.Ky3spmenko, B.B.Epemun, B.A.Ilonkos.-9-¢
u3JlaHue, nepepadoTaHHOe U JonoaHeHHoe.-M.: Dk3amen, 2005.-832 c.

4. Opranuyeckas XUMHUs B TecTaxX, 3ajJadax M ynpaxHeHusx. 10 kiacc:
yueOHOe nocodue TUTSI 0011e00pa3oBaTeNbHbBIX yUpexKACHUM/
O.C.I'abpuansin, W.I.Octpoymos, E.E.OctpoymoBa. — 2-u3., CTEPEOTHIL.-
M.: ipoda, 2004.-400 c.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHO
TV CHUILIAHBI

KoHTposi, W oOmeHKa pe3yJbTaTOB OCBOCHHUA  y4ye€OHOW  JAUCLMILIUHBI
OCYLIECTBIISIETCA IPENOJABaTeIeM B IIPOLECCE IPOBEICHUA ITPAKTUYECKHUX
3aHATAA ¥ 7a00paTopHBIX pabOT, TECTHUPOBAaHUS, a TakKXKE BBIOJIHEHUSA
00y4aroIuMUCs HHAUBHUIyaIbHBIX 3aJJaHUH, TPOEKTOB, UCCIEIOBAHUA.

Pe3yJIbTaTbI oﬁyqe}mﬂ (I)OPMLI H ME€TOAbI KOHTPOJIA U OLHCHKH
(OCBOCHHI)IC YmMeEHusi, yCBOCHHBIC 3HaHI/Iﬂ) pe3yJibTaToB Oﬁy‘{eHI/Iﬂ
Y.l. Ha3bIBaTh W3YYCHHBIC BEIIECTBA 0 | ¢  HaOmrojeHHe 3a AeATENbHOCTHIO
«TPUBHAIIBHOW) HJIN MG)K,Z[yHapOIIHOP'I O6yqa}omerocﬂ B mpouecce
HOMCHKJIATYpC, BBINOJIHEHUS IIPAKTUYECKUX
Y .2.onpenenaTs:BaI€eHTHOCTh U CTENEHb 3aHATHUH, TECTUPOBAHMUE,
OKHCJICHUS] XUMHUYECKUX DJIEMEHTOB, TUIl g hepeHInPOBAHHBIN. 3a4ET.

XAMHUYECKON CBA3U B COCIUHEHUSIX,
3apsJ MOHA, XapakKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM,
OKHCIIUTEIb u BOCCTAHOBUTEIb,
IIPUHAJIEKHOCTh BEIIECTB K Pa3JIMYHBIM
KJIACCAM OPTraHUYECKHUX COCIUHEHMUI;

¥Y.3. xapakTepu30BaTh:3JIEMEHTHl MaJlbIX
NEpUOAOB MO WX IMOJOXKEHUI0 B

IIEPUOTUYECKOU CHUCTEME
.. MenpgeneeBa; oOIMe XUMHYCCKHC
CBOWCTBa METAaJIOB, HEMETAIIJIOB,

OCHOBHBIX KJIaCCOB HEOPraHWYECKUX U
OPraHUYECKUX COCIMHEHUN; CTPOCHHUE U
XAMHUYECKME  CBOMCTBA  M3YYEHHBIX
OPraHUYECKUX COCJUHECHUN;

Y 4.00bsICHATE: 3aBUCHUMOCTBL CBOICTB
BEIIECTB OT HMX COCTaBa U CTPOCHUS;
pUpoIy XUMHYECKOUN CBSI3H,
3aBUCUMOCTh  CKOPOCTH  XHMHUYECKOUH
peakiuu U TOJOXKEHUS XHUMHYECKOIO
PaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB;

Y.4.1aBaTh KOJIWYECTBEHHBIE OIIEHKH U
MPOBOJAUTH PACYEThl MO XUMHUYECKUM
dbopmysiaM ¥ YpaBHEHUSIM,;

Y.5 Bmagerp OCHOBHBIMH METOIaMH
HAYYHOTO IO3HAHWS, MCHOJIb3YEMbIMU B
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XUMUHU: Ha0IoIcHUE, OTHCaHue,
U3MEpPEHHUEe,  DKCIEPUMEHT;  yMEHHUE
o0pabaTbiBaTh, OOBACHITH PE3YJIbTATHI
MIPOBE/ICHHBIX OTBITOB U JICJIaTh BHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTH TPUMEHSITH
METOIbl  TO3HAHWS  TPU  PEUICHUU
MPAKTUYECKUX 33]1a4;

3.1. BaXHEHIINE XUMHUYCCKUE MOHSITHUS;

3.2. OCHOBHBIE TEOPUU XUMUH;

3.3. BaxkHelme BCIICCTBA M MATCPHUAJIBI,

3.4. OCHOBHBIC 3aKOHbI XMMUU,

3.5. 0 mecre XMMHU B COBPEMEHHOM
HAay4YHOU KapTUHE MUPA;

3.6.mpaBwsia TEXHUKU OE30MACHOCTH TPU
UCIIOJIb30BaHUU XMMHUYECKUX BEILIECTB;
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