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1. IACIIOPT PABOYEM IMPOI'PAMMbI YYEEHOM JJUCIHUILINHBI
OY . 11 XUMHUA

1.1. ObJs1acTb NPUMEHEHUs] POTPAMMbI

PabGouass nmporpamma ydeOHoOM auciuruiuHbl sBiasgercs 4yacteio ITITKPC mo
npodeccun 23.01.06 MamMHUCT AOPOKHBIX U CTPOUTENBHBIX MAIIMH B COOTBETCTBHUU
¢ ®1I'OC CIIO.

Pa3pabGorana Ha oOCHOBEe mporpamMMbl 00I€00pa30BaATEIbHON YUEOHOM
JTUCIUIUTMHBL «XUMHS» 111 TPOo(ecCHOHaIbHBIX 00pa30BaTEIbHBIX OpPraHU3alui, U3
coopuuka [lpumepHbie TporpaMMbl  OOIE0Opa30BATEABHBIX  JUCHUIUIMH IS
npodeccrnoHanbHbIX opranm3anuii PI'AO «DHUPO», Mocksa, 2015 rog.

1.2. Mecro MCHUILVIMHBI B CTPYKTYpe OCHOBHOW mpodeccHoHAIBLHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI:

YueOHasi AUCUMIUIMHA OTHOCHUTCA K 00I111e00pa3oBaTeIbHOMY LHUKITY
o0uieo0pa3oBaTeabHbIX YU€OHBIX TUCHUILINH
1.3. Hean u 3agayM JMCUMIUVIMHBI — TpeOOBaHMSA K pe3yJabTaTaM OCBOCHUS
AUCUMILUTUHBI:

Conepkanue mporpaMMmbl « XHMHS» HAIPaBJICHO Ha JOCTHXKEHUE CIEAYIOIIUX

nesei:

- (opmupoBanue y 00ydarImMXCcs YMEHHUS OIEHUBATh 3HAYUMOCTh XHMHUYECKOTO
3HAHUS IS KOKIOTO YEII0OBEKa;

- (opmupoBaHue y 00y4aronuxcs MeJIOCTHOTO MPECTABICHUS O MUPE

POJIM XUMHH B CO3JaHUU COBPEMEHHOHN €CTECTBCHHOHAYYHOW KapTHUHBI MHUPA; YMCHHSI
OOBSACHATh OOBEKTHI W MPOILIECCHl OKPYKAIOIIEH JEHMCTBUTENBHOCTH — MPUPOIHOM,
COLIMAJIBHOM, KYJIbTYPHOM, TEXHUYECKON CpeJbl, — UCIONB3YS ISl 3TOTO0 XUMUYECKUE
3HAHMS;

- pa3BUTHE y OOYy4YalOIIMXCAd YMEHUU paznuyaTh (HakThl U OILEHKH, CPAaBHUBATH
OIICHOYHBIC BBIBOJBI, BHUACTh WX CBSI3b C KPUTEPUSIMH OIEHOK U CBS3b
KpUTEPUEB C ONpPENeIEHHOW CHCTEeMOW IIEHHOCTeH, (OpMyIupoBaTh W
000CHOBBIBaTh COOCTBEHHYIO TTO3HIIHIO;

- TpuoOpeTeHue OOYyYarOIMIMMHKCS OIbITa Pa3HOOOpPa3HON AEATEeIHHOCTH, OMbITa
MO3HAHUA U CaMOIO3HAHUS; KIIIOUYEBBIX HABBIKOB, MMEIOIIUX YHHUBEPCAJIHHOE
3HAUEHHUE JI1 PA3IUYHBIX BHUJIOB JESATEIHHOCTU (HABBIKOB pPEIICHUS MPOOiIeM,
NPUHATUS  PEIICHWN, TIOWCKAa, aHaiu3a ©  00padoTku  uHbOpMaIH,
KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUM, HABHIKOB COTPYIHUYECTBA,
HABBIKOB 0€3011acCHOTO OOpaIeHMs C BEIIECTBAMHU B TTIOBCEAHEBHOM JKU3HU).



OcBoeHME coiepKaHus YUeOHON JTUCITUTUIMHBI « X UMHS, 00SCIIeYnBacT

AOCTUIKCHUC CTYACHTAMHU CICAYIOIHNX PC3YJIbTATOB!

JIMYHOCTHBIX:
YYBCTBO TOPJOCTH M YBOKCHHS K HCTOPHUU W JOCTHIKEHHUSM OTEYECTBECHHOM
XAMHYECKON HAayKW; XHMHUYECKA TPAaMOTHOE TMOBEJeHHE B MpodecCroHATbHOM
JESTENBbHOCTY U B OBITY NpU OOpaleHUH ¢ XUMUYECKMMHU BEIEeCTBaMH,
MaTepHualaMH U MPOIeCCaMHu;

TOTOBHOCTh K TIPOJOJDKEHUIO OOpa3oBaHWs M TOBBINICHUS KBaTU(UKAIIUU B
n30paHHON MPodeCCHOHATBHON MEATETLHOCTH U 0OBEKTUBHOE

OCO3HAaHHUC POJIM XUMHUYCCKUX KOMHGTCHHI/Iﬁ B OTOM,

YMEHHUE UCIOJIb30BATh JOCTUKEHUS COBPEMEHHOM XMMUYECKON HAYKU U
XUMHUYECKUX TEXHOJIOTHI /1JIs1 MOBBILIEHHUS] COOCTBEHHOTO MHTEIIEKTYaJIbHOTO
pa3BUTH B BEIOpaHHOM NpodhecCHOHaTbHOM IeATEIbHOCTH;

MeTanpeIMeTHbIX:

MCIIOJIb30BAHUE PA3JIMYHBIX BUJIOB MO3HABATEIBHOM JNEATEIHLHOCTH U OCHOBHBIX
MHTEIJICKTYaJbHBIX ONepaluii (MoCTaHOBKa 3aAa4uu, (opMyIrpoBaHUE TUIIOTES,
aHallu3 M CHUHTE3, CpaBHEHHE, O0000IlIeHHEe, CHCTEeMAaTH3allls, BbISBICHHUE
IPUYUHHO-CJIE/ICTBEHHBIX  CBSI3€H, TIOMCK  aHAJIOroB, (HOpPMYJIUPOBAHUE
BBIBOJIOB) I pEIICHHUS TOCTABICHHOW 3aJayd, HPUMEHEHUE OCHOBHBIX
METO/IOB TMO3HaHUS (HAONIOJCHHE, HAYYHBIM OJKCIEPUMEHT) AJId H3yYEHHUS
pPa3IUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB W MIPOLECCOB, C KOTOPBIMH
BO3HUKAET HEOOXOMMOCTh CTAIKUBATLCA B MpodeccuoHanbHOU chepe;
UCIIOJIb30BAHUE  PA3JIMYHBIX MCTOYHUKOB JUIA TOJYYEHHUS XUMHYECKOU
uH(pOpMallui, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb AJIs JOCTHIKEHUS XOPOIIUX
pe3yJIbTaTOB B MPOQECCUOHANIBHON cdepe;

NpeIMeTHbIX:

c(hOpMHUPOBAHHOCTH IPEACTABICHUA O MECTE XMMHH B COBPEMEHHON HaydHOMU
KapTUHE MHpa; NOHUMAaHUE pPOJM XMMHUHU B (POPMUPOBAHUU Kpyrozopa Hu
(GYHKIHMOHATIBHOM TPAaMOTHOCTH YeJIOBEKa JIJIsl PEIlIeHUs MPAKTUUECKUX 3a/1ay;
BJIQJICHUE OCHOBOIOJIATAlOIIMMU  XUMUYECKUMH IOHATUSMH, TEOPHSIMH,
3aKOHAMM M 3aKOHOMEPHOCTSMH; YBEPEHHOE IIOJIb30BAHUE XUMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

BJIQJICHUE OCHOBHBIMH METOJAMHM HAYYHOTO IIO3HAHUS, HCIIOJIb3yEMBbIMH B
XUMUU: HaONIOJCHWE, OIHUCAaHHWe, W3MEPEHHE, OSKCIEPUMEHT, YMEHHE
00pabaTbIBaTh,00bSICHATH PE3YJIHTATHI IPOBEAEHHBIX OIBITOB U JI€NIATh BHIBOJbL;
TOTOBHOCTh M CIHOCOOHOCTb TNPUMEHATh METOJbl IMO3HAHMUS NPU PEIICHUU
IIPaKTUYECKUX 3a]1a4;

c(OPMUPOBAHHOCTb YMEHMsI JaBaTb KOJIMUYECTBEHHBIE OLIEHKH U IPOBOJUTH
pacuéThl [0 XUMUYECKUM (OopMyJiaM U YPaBHEHUSIM;



- BJaJICHUE MPAaBWIAMHU TEXHUKHU 0€30MACHOCTH MPHU KUCIOIb30BAaHUNA XUMUYECKUX
BEIIIECTB;

- chOpMUPOBAHHOCTh COOCTBEHHOUW TMO3UIIMU IO OTHOIICHUIO K XHUMHUYECKOU
uH(dOpMaIuu, MoTy4aeMor U3 Pa3HbIX HCTOYHUKOB.

1.4. Koiu4yecTBO 4aCOB HA 0CBOEHME MPOrPaAMMBbI Y4€OHOH TUCUMILIHHBI:
MaxkcumanbHON yueOHOI Harpy3ku oOyuaromerocs - 143 yaca, B TOM 4yucIie:
ayIUTOpHOM yueOHOM paboThl oOydaromierocs - 114 yacoB; BHeay JUTOPHOM
(camocTosiTeIbHOM) paboThl 00yyaroierocs - 29 yacos.

2. CTPYKTYPA U COJEP)KAHUE YUYEFHOM JUCIUATIIMHBI
2.1. O0bem yueOHOV JUCHMILUIMHBI U BUAbI y4eOHOH PadoThI

Buj yueOHo# padoThI Qo6vem uacos
MaxkcuMmaJsibHasi yueOHasi HArpy3Ka (Bcero) 143
O06s3aTenpHas yueOHas Harpy3Ka 114
B TOM YHCJIE:

MIPAKTUYECKUE 3aHITUS 80
BueaynutopHass  (camocTosiTeJibHAsl)  y4eOHasi 29

padora o0y4arouierocsi (Bcero)

B TOM YHCJIE:

pelieHue 3a1a4

MOATOTOBKA COOOIIEHUM, peepaToB, KOHCIIEKTOB
3aroJHEeHUe TabJIuI

MOATOTOBKA MPE3EHTAIMI, HAITMCAHUE JOKIIaI0B
(uccrnemoBaTenbCcKas padoTa, MPOEeKTHAs
JESTEITLHOCTD)

BBIITOJTHCHHUEC OTYCTOB 110 ITPAKTUYCCKUM 3aHATUAM
IIpomesxcymounas ammecmayusi 8 popme oughcheperyuposantozo 3auema (4 cemecmp)







2.2. TemaTrnyeckui IJIaH U coAep:kaHue ydeOHoH aucuunanubl OY /111 Xvumus

HaunmenoBau YpoBenn
ue pa3aesioB U Oben oCBOCHMS
TeM Conepixanue yu1e0HOro MaTepuasa, NpaKTHYECKHe 3aHATHS, CAMOCTOSATEILHAS Pa00Ta 00yHAlOMIMXCH. | .
HaumeHnoBanue
pa3aesioB U TeM
1 2 3
Pa3nea 1.
OOmas 1 HeoprauuyecKass XUuMHs 63
Tema 1.1. | Copepixanne yueGuoro marepuana
OcHoOBHBIE —
1|  OcHoBHbIE NOHATHA XUMUH. BemectBo. ATom. Mosniekyna. XUMUYECKUI 3JIEMEHT. AJIOTPONHMSL.
TIOHSTTHI H [IpocTeie u cnoxxHbie BeniecTBa. KauecTBEHHBIN U KOJIMUYECTBEHHBINA COCTAB BEIIECTB. X UMHUYECKUE
3aKOHbI XHMHH o)
3HaKH U (HOPMYIIBL. )
OTHOCHUTENIbHBIE aTOMHAs U MOJIEKYJIsipHasi Macchl. KonmuecTBo BemecTna.
2| OcHOBHBIE 3aKOHBI XUMHUU. CTEXHOMETPUS. 3aKOH COXPAHEHUS MACChl BELIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYpbl. 3aKOH ABOTaApoO U CIEICTBUS UX HETO.
IIpakTuyeckne padboThl
Pemenue pacdeTHBIX 3a71a4 Ha HAXO0XKJICHUE OTHOCUTEIILHON MOJICKYJIIPHON MaccChl, ONpeiesieHre 2
MAacCOBOM JOJIM XUMMHYCCKUX IJICMECHTOB B CJI0KHOM BEILICCTBE.
CamocTosiTe/ibHasi padoTa 00yuyaouuxcsi
[ToaroroBka 10KIa0B HA TEMBI: «AJIXUMUs, Kak Hayka», «/.11. Mennenees, ero Bkiuag B Xumun», «M.B. 3
JIoMOHOCOB, €ro BKJIaJ B XUMHUI.
Tema 1.2. | Copepsanue yueGHoro matepnana
Mepuoauyecku v
/i 3KOH 1 1. HepI/IOI[I/ILIeCKI/II:I 3akoH [[.1. MenneneeBa. Otkpsitue .M. MenaeneeBbiM [leproinueckoro 3akoHa.
Mepuommaeckas [Tepuoandeckuii 3akon B popmynuposke .M. Menneneena.
cHCTeMA [Tepuoanueckas Tabnuia XI/IMI/I‘IGCIfI/IX 3JIEMEHTOB — IpaUIeCKOe OTOOPAKEHUE MTEPUOTUISCKOTO )
HMHYECKIX 3akoHa. CTpyKTypa MeproINIeCcKOi TaOIHUIIbl: IEPUOIBI (MaJbie U OONBINNE), TPYIIIHI (TTaBHAS U
2. | mobouHas).
dnemenos /.. Crpoenue atoma u nepuoaunueckuii 3akon [1.1. Menneneera. ATom — cioxkHas yactuua. SAapo
MenneeeBa u o ) ) 2

CTPOEeHHe aToMa

(IpOTOHBI U HEUTPOHBI) U AJIEKTPOHHAs 00onouka. M3oTomnbl. CTpoeHHe 3IeKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB MaJIbIX Mepro10B. OcCOOEHHOCTH CTPOCHHUS HJIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB




00JIBIINX MEPUOJOB (TIEPEXOAHBIX ATEMEHTOB).

ITonsTHe 06 opbuTaNsX. s-, p- 1 d-OpOuTanu. DIEKTPOHHbIE KOHPUTYpaAIIMU ATOMOB XMMHYECKHX
3JIEMEHTOB.

CoBpemeHHas (HOpMyIHPOBKA MEPHOANYECKOI0 3aKOHA. 3HaUCHUE MEPUOAMYECKOTO 3aKOHA U
MIEPUOIUYECKON CUCTEMBI XUMHUUYECKUX 371eMeHTOB JI.11. Menneneesa [uis pa3BUTHS HAyKH U IOHUMAaHUS
XMMUYECKON KapTUHBI MHpa.

CamocTosiTe/ibHasi padoTa 00yuyaouuxcsi
3anoJHUTh TAOJIMITY 110 XUMHYECCKUM DJIEMEHTAM.

Tema 1.3.
Crtpoenue
BelllecTBa

Conep:xaHue yueOHOro MaTepuasa

IIpakTH4eckue padéoTbl

Nonnas xummnueckas cBsa3b. Katnonsl, nx o0pa3oBaHue U3 aTOMOB B pe3yJIbTaTe IpolLecca OKUCICHUS.
AHMOHBI, X 00pa3oBaHKUEe U3 aTOMOB B Pe3yJIbTaTe Mpoliecca BOCCTaHOBJIeHUs. MloHHAas CBA3b, KaK CBA3b
MEXy KaTHOHaAMM U aHMOHAMH 32 CUeT 3JIEKTpOCTaTUYeCKOoro nputspkenus. Kiaccuduxkanuus HOHOB: 110
COCTaBy, 3HAKy 3aps/ia, HATUYHUIO TUAPATHOW 000109KH. MIOHHBIE KpUCTAIITMYecKue pemieTku. CBoWCTBa
BELIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKOMN PEIIETKH.

KoBanenTHas xumMudeckas cBs3b. MexaHu3M 00pa30BaHusl KOBAJICHTHOU CBSA3H (OOMEHHBIN U IOHOPHO-
aKUENTOPHBIN). DIEKTPOOTPULIATENbHOCTh. KOBaneHTHBIE NOMIIpHAst U HeMoJIsipHas cBA3U. KpatHoCTh
KOBaJICHTHOM CBSI3U. MOJIEKyJIIpHBIE U aTOMHBIE KPUCTAIINYECKHE perieTku. CBONCTBA BELIECTB €
MOJIEKYJIIPHBIMHA M @aTOMHBIMH KPUCTAJULINYECKUMH PELIECTKaMHU.

Merammueckas cBA3b. MeTanmm4ecKkas KpUCTAUIMYECKas PEIIeTKa U METANINYECKAast XUMHUYECKAs! CBS3b.
dusnueckue cBoiicTBa MetamioB. [Ipurorosienue cycrneH3nu kapOoHaTa Kajablys B Boje. [lonyuenue
SMYJIbCUU MOTOPHOT0 Macia. O3HaKOMJIEHUE CO CBOMCTBaMM JIUCIEPCHBIX cUCTEM. Peakuuu, uayunue ¢
o0pa3oBaHMEM OcajiKa, raza WiM Bojbl. UncTele BemecTBa U cMecu. [IonsaTHe 0 cMecH BenlecTB. 'oMoreHHbIe
u rereporeHnbie cMecH. CocTtaB cmecel: 00beMHasi 1 MAacCOBast J10JIM KOMIIOHEHTOB CMECH, MaccoBast 10JIst
npumeceil. Jlucnepcusle cucteMsl. [lonarue o nucnepcHoit cucreme. JucnepcHas gas3a U AUCIEPCUOHHAS
cpena. Knaccudukanus nucniepcHbix cucreM. [IoHSITHE 0 KOJUIOUIHBIX CHCTEMax. ATperaTHble COCTOSHUS
BEIIIECTB M BOJOPO/IHAs CBs3b. TBeploe, )KUIKOE U ra3000pazHoe cocTosiHus BemecTB. [lepexon BemecTsa u3
OJIHOTO arperaTHOro COCTOsIHM B Apyroe. BogopoaHas cBs3b.

CamocrosiTesibHasi padoTa o0y4yaroumuxcst
OdopmiieHre oTyeTa o NpakTUIEeCKoil padoTe.

Tema 1.4.
Bona.

Conep:xanue y4eOHOro MaTepuasia

1. | Boga. PactBopsl. PactBopenue. Bona kak pactBoputens. PactBopumocTs BemecTB. HachleHHbIE,




PacTBOpbI.
DJIEKTPOJIMTHYE
cKast
AUCCOLUALMS

HEHACBILICHHbIE, IEPECHIILIEHHbIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH I'a30B, KUAKOCTEN U
TBEP/BIX BELIECTB OT PA3IUYHBIX (GaKTOpPOB. MaccoBas 10151 pACTBOPEHHOTO BEIIECTBA.
DNEeKTpONUTHYECKAs AUCCOLUALIMS. DIEKTPOIUTHI U HEAJIEKTPOIUTHI. DINEKTPOIUTHYECKAs
pucconuanysa. MexaHu3Mbl 3JIEKTPOIIMTUYECKOU TUCCOLUALUU JUIS BEIIECTB C PAa3JIMYHBIMU TUIIAMU
XUMHUYECKOH CBSI3U. [ MapaTupoBaHHbIE U HETHIpaTUPOBaHHbIE HOHBI. CTENEHb ANEKTPOIUTUIYECKON
nucconnanuu. CuiabHbIe U clladble 371eKTPOIUThl. OCHOBHBIE MTOJIOKEHHS TEOPUHU AIIEKTPOIUTHUECKOM
qucconyanyu. Kuciaorsl, OCHOBAHMS M COJIM KaK 3JIEKTPOJIUTHL.

CamocrosiTesibHAasA padoTa 00y4arOIIUXCH
CocraBnenue npe3eHTauuii Ha TeMbl «PacTBopbl BOKpYT Hacy, «PacTBophl B Moeil mpodeccuny.

Tema 1.5.
Knaccupurkaum
s
HEOPraHu4ecK
X COeAMHEHUH U
HX CBOJiCTBa

Conep:kaHue y4eOHOT0 MaTepuaja

1
Kucnots! u ux cBoiictBa. KUCIOTHI Kak 3MEKTPOIUTHI, MX KIACCH(PHUKAIUS IO PA3THYHBIM IIPU3HAKAM.

XHUMHYECKUE CBOMCTBA KHCIIOT B CBETE TEOPUH DIEKTPOIUTHUECKON aucconuanmi. OcoOeHHOCTH

B3aMMO/ICHCTBUSI KOHIIEHTPUPOBAHHOM CEPHOM M a30THOI KHCIOT ¢ MeTayiaMu. OCHOBHBIE CITOCOObI

2 IMMOJIYy4YCHHA KHUCJIOTEI.

OcHoBanus 1 ux cBoicTBa. OCHOBaHUS KaK 3JICKTPOJUTHI, UX KIACCU(DUKAIHS 110 PA3TUIHBIM
MpU3HaKaM. XUMHUYECKHE CBOMCTBAa OCHOBAHUI B CBETE€ TEOPUH DJICKTPOJIUTHUECKON TUCCOLUALNH.
PasnosxeHne HepacTBOPUMBIX B BOJIe OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOTYYCHUsSI OCHOBAHU.

3| Couu u ux coiictBa. CoJiM KaK 3JIEKTPOJUTHL. COJIM CpEeIHHUE, KUCIBIE U OCHOBHbBIE. XUMUYECKHU

CBOIICTBa COJICH B CBETE TEOPHH IJIEKTPOIUTHIECKON qucconuanui. CrocoObl MOTyUYeHHsI COICH.
I'maponus coneid.

4|  Oxcunbl u ux cporictBa. Coneobpasyroriue u HecoleoOpasyromue okcuabl. OCHOBHBIE, aM()OTepHBIE

Y KUCJIOTHBIE OKCH/IbI. 3aBUCUMOCTD XapaKTepa OKCHJIAa OT CTETIIEHU OKUCIICHHS 00pa3yIoLIero ero
MeTajia. XUMUYECKHE CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

IIpakTH4eckue padéoTbl
HcnblTaHne pacTBOPOB  KHUCJIOT HMHAUKAaTOpaMu. BzaummojeicTBue MeTaioB € KHUCIOTaMH.

BzaumoneiictBue KHCIOT € OKCHMAAMHM METaaIoB. B3amMmoaeHcTBHE KHCIOT C  OCHOBaHHMSIMM.
BzaumoaeiictBue kucioT ¢ consiMd. VcnbiTaHMe pacTBOpPOB IEIOYE WMHIMKaTOpamu. B3aumoneicTBue
uiesiouel ¢ coisiMu. PasznoxeHue HepacTBOPUMBIX OCHOBaHMI. CpaBHEHHE CBOMICTB NPOCTHIX BELLIECTB,
OKCHUJIOB M THIPOKCUAOB »djemeHToB III mepuoma. IlpurotoBneHwe pacTBOpPOB pa3IMYHBIX BHJIOB
KOHIEHTpauuu. B3anumoneiictBue coneil ¢ metamuiamu. B3aumoperncteue conerd apyr ¢ apyrom. ['maponus
COJICH Pa3JIMYHOTO THIIA.

10

10




CamocTosiTe/ibHasi padoTa 00yualouuxcst

OdopmiieHre oTyeTa Mo MPakTUYECKOl paboTe. 2
Tema 1.6. Coaep:xaHue y4eOHOro MaTepuaJa
Xumuieckue 1| Knaccudukanus XuMHUYeCKUX peakuuil. Peakiuu coeinHeHNs, pa3ioKeHHs, 3aMeIeHus], OOMeHa.
peakuuu Karanutnueckue peakuunu. O6patumblie 1 HEOOpaTUMBbIe peakluu. | OMOreHHbIE U TeTepOreHHbIe
peaknuu. DK30TepMHUECKUE U SHAOTePMHUUYECKHE peakiuu. TernoBoil 3pPeKT XUMHUECKUX PEaKIUi.
Tepmoxumuueckue ypaBHeHUsl. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakini. CTeneHb OKUCIEHUS.
OxucnuTens ¥ BOCCTaHOBIIEHHE. BoccTaHOBUTEND M OKUCIIEHUE. MeTO 1 3JIeKTPOHHOrO OanaHca s
COCTaBJICHUS YPaBHEHUI OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIINUM. 4
2| CkopocTb XUMHUYECKUX peakuuil. [IoHsTHE 0 CKOPOCTH XUMUYECKUX peakluii. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKHUX peakUuil OT Pa3IU4YHbIX (DaKTOPOB: MPUPOJbI PEarHpyIOMIUX BEIIECTB, UX KOHIIEHTPAIUH,
TEMIIepaTypbl, MOBEPXHOCTH CONPUKOCHOBEHHUS M HCMOJb30BAaHUS KaTain3atopoB. OOpaTUMOCTb
XUMHUYECKHUX peakuuil. OO0paTumble U HEOOpaTUMbIE PEaKIMH. XUMUYECKOE PaBHOBECHE U CIIOCOOBI €ro
CMEIICHUS.
CamocrosiTesibHAsi padoTa 00y4arOImuxcst )
Pewenue 3anau.
Tema 1.7. Conep:kanue y4e0HOTr0 MaTepuaa
Metajuibl 1 I[IpakTnyeckune padoTnl
HEMeTaJLJIbl Mertainbl. OcCOGEHHOCTH CTPOCHHSI ATOMOB U KpUCTAIIOB. PU3NYECKUE CBOWCTBA METAIIJIOB.
Krnaccudukarus METaIOB 10 pa3IUYHBIM MPU3HAKaM. X UMAYECKUE CBOMCTBA METAIJIOB.
DNEKTPOXUMHUYECKUH PsIl HAIPSKEHUN METAJUIOB. MeTamuioTepMus.

OO6mme criocoOrI osyyeHus: MeTauioB. [lorsaTue o metamtypruu. [TupomeTamunryprus, THIPOMETaILTyPTUs ]
U JIeKTpoMeTauTyprus. CIutaBbl YEpHBIE U LIBETHBIE.

Hewmerannsl. OcoGeHHOCTH cTpoeHMs aToMOoB. HeMeTaniel — mpocThie BemecTBa. 3aBUCUMOCTh CBOWCTB
rajIoreHOB OT UX NoJIokeHus B [leproanueckont cucreme.

OxucauTeNnbHbIE U BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX IOJIOXKEHHUS B Py
NIEKTPOOTPHULIATEIBHOCTH. O3HAKOMIIEHHE C KOJUIEKIUSAMHU HEMETAUIOB, METAJUIOB U CIUIaBoB. llomyuenue,
coOHpaHue U pacro3HaBaHKE I'a30B.

CamocrosiTesibHAasA padoTa 00y4arOIIUXCH 6
[HoaroroBka npe3enTanuu «YepHble U LIBETHBIE METAUIBDY.
Paznen 2. Oprannyeckasi XuMusi 80
Tema 2.1. Conep:xkanne y1eGHOr0 MaTepHaia 4
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OcHOBHBIE

p—

IIpeamert oprannueckoit xumuu. [IpupoiHbIE, HICKYCCTBEHHBIE 1 CUHTETUYECKUE OPraHUYEeCKHe

MOHATHS BeniecTBa. CpaBHEHUE OPTaHUYECKUX BELECTB C HEOPraHM4YeCKUMHU. BanenTHOCTh. XuMHuueckoe
OpPraHuYecKoi CTPOEHHE KaK MOPSIIOK COCAUHEHNS aTOMOB B MOJIEKYJIBI TIO BAJICHTHOCTH. Teopust CTpOCHHUs
XHMHHU H oprannueckux coequHeHud A.M. bytinepoBa. OCHOBHBIE IT0JIOKEHHS TEOPUN XUMHUYECKOTO CTPOCHUS.
Teopus N3omepust u u3oMepsl. XUMU4eckre GopMyJIbl B MOJIEIA MOJIEKYJI B OPTaHUYECKONH XUMUH.
CTPOCHHS 2| Knaccudukanus oprannyeckux BemecTs. Knaccudukanus BeImecTs Mo CTpOSHUIO yIIepoIHOTO
OpPraHu4ecKux CKeJIeTa U HANMYUIO (PyHKIMOHAIBHBIX Tpynil. 'omonoru u romonorus. Hauana nomenknarypsl IUPAC.
COCMHEeHHUI Knaccugukarus peakiuii B opranndyeckoil xumun. Peakiyu npucoeuHeHus (THApUpoBaHus,
rajlor€HUPOBaHUs, THIPOraIOTeHUPOBAaHNUs, TUApaTalnn). Peakuu oTienieHus (JeruIpupoBaHus,
JIeTUApOraJloreHUPOBaHus, Aeruaparanun). Peakuuu 3amenienus. Peakiyy n3oMepu3aiui.
IIpakTHyeckune padoTsl 5
H3rorosieHue Moaenei MOJIEKYJI OpraHUYECKUX BELIECTB.
CamocrosiTesibHasi padoTa o0y4yaroumuxcst 5
OdopmiieHre oTYeTa MO MPAKTUYECKOH paboTe.
Tema 2.2. Conep:xaHue yueOHOro MaTepuaJia
Yraesonopoabl
U uX IIpakTH4eckue padéoTbl
NpUPOIHBIE AnkaHbl. AJIKaHbI: TOMOJIOTHYECKUH Psifl, ©30MEPHs 1 HOMEHKIIATypa aJIKaHOB.
HCTOYHUKH XUMHUYECKHE CBOMCTBA aIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEleHNE, pa3IoKeHUe, TeTUAPUPOBaAHHE.
[IpumeHeHne anKkaHOB Ha OCHOBE CBOMCTB.
AJKeHbl. DTUJIEH, ero MoJyyeHHe (IerupupoBaHUEM 3TaHa, IENOIMMEepHU3aliel MONIUITHIICHA).
I'omonornyecknii psia, N30MeEpHsi, HOMEHKJIATypa alKEHOB.
XUMHUYECKUE CBOMCTBA ATUJICHA: TOPEHUE, KaUeCTBEHHBIE peaklnu (oOecBeunBaHe OPOMHOI BOBI U
pacTBopa nepMaHIraHaTta Kajus), Tuaparanus, noaumepusanus. [[pumeHeHne 3TuieHa Ha OCHOBE CBOWCTB.
Juens! u kayuyku. [IoHsTHE O AMEHAX KaK yrieBOJOPOAAx C IByMs IBOMHBIMU CBA3SIMU. CONpsKEHHbIE 20

neHbl. XUMHUYECKHe CBOMCTBA OyTanuena-1,3 u n3onpeHa: obeciBednBanne OPOMHON BOABI U
noJiMMepu3anus B kKayuyku. HatypanbHblil 1 CHHTETHUECKUE Kayuyku. Pe3una.

Anxunbl. AtietnieH. XUMHUYECKHUE CBOMCTBA alleTUJIEHA: TOpeHue, 00ecliBeUnBaHNE OPOMHOM BOJIBI,
MIPUCOEIMHEHHE XJIOPOBOJAOPO/Ia U THApATAIMSL.

[Ipumenenue aneTuaeHa Ha OCHOBE CBOMCTB. MEXKIIacCOBasi H30MEPHS C aJIKaIMCHAMM.

Apensl. benzon. Xumudeckne cBOWCTBa OCH30J1a: TOPEHUE, PeaKIIMK 3aMeIeHUs (TaIOTeHUPOBAaHKE,
HUTPOBAHUE).

[TpumeneHne OeH30J1a HA OCHOBE CBOMCTB.
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[IpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IpupoaHEIii Ta3: cocTaB, MPUMEHEHUE B KAUECTBE TOTLIMBA.

Hedts. CoctaB u nepepabotka Hedtu. [leperonka Hegtu. Hedrenpoaykrsl. Puznueckue cBoUCTBa HEPTH.
OmnpeneneHne HanU4Ks BOJOPACTBOPUMBIX KUCIIOT U 1ienodeil. KauecTBeHHOE onpeseneHue yriepoaa u
BOJIOPO/a B HE(YTH U HEPTEIIPOAYKTAX.

CamocrosiTe/ibHasi padoTa 00yuyaouuxcsi
CocraBiieHHe COOOIIEHUS 10 TeMe: « YTIIECBOJAOPOJIBI B MOCH npodeccum.

Tema 2.3.
Kucaopoaconep
JKamme
OpraHuvecKue
COCIUHCHUA

Conep:kanue y4e0HOro MaTepuaJa

1| Cnouprtsl [Tomydenue 3TaHoa OpOKEHUEM TIIFOKO3BI U TUApaTanueit atuneHa. [ mapokcunpHas rpymnmna
KaK QyHKIHOHanbHad. [IoHsTHE O TpeAEeTBbHBIX OJJHOATOMHBIX CIIUPTAaX.

®enon. Puznyeckue U XUMHUYECKHE CBOICTBa (heHOIa. B3anMHOe BiIMsAHNE aTOMOB B MOJIEKYJIE
(dbeHoma: B3auMOJICHCTBHE ¢ THAPOKCHUIOM HATPHsI M a30THOM KUCIOTOU. [IpuMenenne ¢peHosa Ha OCHOBE
CBONCTB.
2|  Anpperunsl. [Tonarue 06 anpaerumaax. AnpaeruaHas rpymmna Kak GyHKIroHaabHas. GopManbaerua u
€ro CBOMCTBA: OKUCIIEHHUE B COOTBETCTBYIOILYIO KUCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUI CIIUPT.

[Ipumenenue popmanbaeruaa Ha OCHOBE €r0 CBOMCTB.

KapOonossie kucnotsl. [Torstue o kapOoHOBBIX kHciaoTax. KapOokcunbHas rpymma Kak
dbyHKIMOHATBHAS. ['OMONOrHYeCKUi psijl MpeeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [Tomyuenue
KapOOHOBBIX KUCJIOT OKHCICHUEM allbJIeTUIOB.

XUMHYECKHE CBOMCTBA YKCYCHOM KUCIIOTHI: OOIIHE CBOMCTBA C MUHEPAIBHBIMHA KHUCIIOTAMHU U PEAKIIUS
stepudukanuu. [IpuMeHeHne yKCyCHOM KHCIIOTH HA OCHOBE CBOMCTB. BhICINE KUPHBIE KUCIOTHI HA
MpUMepe MATbMUTUHOBOW U CTEAPUHOBOM.

Cnoxuble 3¢upsbl 1 xupbl. [lonydenue cia0xHbIX 23QupoB peakuueit srepuduranuu. CroxHbie 3QUpsI
B IIpHUpoJie, NX 3HaueHue. [IpumeHeHne ciaoxkHbIX 3QUPOB HA OCHOBE CBOMCTB.

YrneBoabl. YTIIeBOIbI, MX KIACCU(PUKAIUSA: MOHOCAXapU/Ibl (TITF0K03a, PPYKTO3a), TUCAXaAPHIbI
(caxapo3a) u moaucaxapuibl (Kpaxmall U IeUIr0I03a). [71oKo3a — BEMIECTBO ¢ IBOMCTBEHHON (DyHKITHEH
— albACTUAOCTUPT. XUMHUECKUE CBOMCTBA TJIFOKO3bI: OKUCICHUE B TJIFOKOHOBYIO KUCIIOTY,
BOCCTaHOBJICHHE B COpPOUT, CIUPTOBOE OpokeHue. [I[puMeHeHre TIII0K03bI HA OCHOBE CBOMCTB. 3HAUCHUE
YIJIEBOJIOB B )KUBOM MPUP KU3HU YEIOBEKA.

[98)

N

IIpakTueckune padoTbl
XUMHUYECKUE CBOMCTBA ATAHOJA: B3aUMOJICHCTBUE C HATPHEM, 00pa30BaHUE MPOCTHIX U CIOKHBIX (PUPOB,
OKHCIIeHUE B anpaeru. [I[puMenenme staHosia Ha OCHOBE CBOMCTB. [ THIIepHH KakK MpeCTaBUTENb
MHOT'0aTOMHBIX CIIUPTOB. KauecTBeHHas peakiiysi Ha MHOTOaTOMHbIE CIIUPTHL. [[puMenenue rimiepuHa.
PactBopenue rimieprHa B BoJie M B3aumoielictere ¢ ruapokcuaoM Meau(Il). CBoiicTBa YKCYCHOW KMCJIOTHI,

20
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O6HII/IG CO CBOMCTBaMH MHHCPAJIBbHBIX KUCJIOT. BSaHMOﬂeﬁCTBHe TJIFOKO3BI U Caxapo3bl C THAPOKCHIOM
menu(1l). [Tomydenue anpaernI0B OKHCIEHHEM COOTBETCTBYIOUIMX CIIUPTOB. AHAIU3 Kpaxmaina. Vzyuenne
pPacTBOPUMOCTH CIIUPTOB B Boze. JKHpHI Kak cinokHbie 3¢upsl. Kinaccnpukammst ;kupoB. XUMHUIECKUE
CBOMCTBA JKUPOB: THAPOJIHM3 U TUAPUPOBAHHE )KUAKHUX KUPOB. [IprMeHeHne )KUPOB HA OCHOBE CBOMCTB.
Mpina.PacTBOpuMOCTB KHPOB B BOJIE M OPraHUYECKUX pacTBopuTessix. CpaBHEHHE MOIOIIMX CBOWCTB
xo3aicTBeHHOro Mbuia 1 CMC B xkecTkoil Boge. OOHapy>KeHUe BOJbI, CaXH, YIIIEKUCIIOro ra3a B MpoIyKTax
ropenust ceeun. OOmias peakiys Ha yrieBoJsl (peakuus Monuma). OkuciaeHre MOHOCaxapu0B. AHaIN3
MUILEBBIX MPOIYKTOB Ha CoJiepyKaHKe T0K03bl. OKkucnenue aucaxapuaoB. [loyueHre cBeKJIOBUYHOTO
caxapa.

CamocrosiTesibHAsA padoTa 00y4arOIIUXCH
CocraBiieHre 0TYETa 10 NPAKTUYECKOM padoTe.

Tema 2.4.
A3oTcoaepxant
ne
opraHuyeckKue
COCIUHEeHUSI.
IHonumepsbi

Conep:kaHue y4eOHOT0 MaTepuaa

1. Awmunsl. [Torstue 060 amuHax. AnudaTudaecKkue aMUHbI, UX Kiaccu(ukanyus 1 HOMEHKIIaTypa.

AHWINH, KaK opraHuyeckoe ocHoBaHue. [lomyuenne anunmHa u3 HuTpoOeH3omna. [Ipumenenue
AQHWJIMHA HAa OCHOBE CBOWCTB.

AMUHOKHUCITOTBL. AMUHOKHUCIIOTHI Kak aMm(oTepHble T YHKINOHATLHBIE OPTaHUYECKIE COSTUHEHUSI.
XHWMHUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJEHCTBHE CO IIEIOYAMH, KUCIOTaMHU U JPYT C IPyroM
2. |(peakuus monukoHaeHcanun). [lentuanas cBsa3p U noaunentuasl. [[ppyMeHeHrne aMMHOKHUCIIOT HA OCHOBE
CBONCTB.

benxu. [lepBuuHas, BTOpryuHasi, TPETUYHAS CTPYKTYPhI O€JIKOB. XUMUYECKHE CBOWCTBA OEJIKOB:
roOpeHue, AeHaTypanus, THIPOIN3, IIBETHbIE peakuuu. buonornueckue ¢pynkun 0eiaxos. [Tonumepst.
benku u monucaxapuibl Kak OMOMOIUMEPHI.

[Inmactmaccel. [TonyyeHne nNoJIuMeEPOB peakreil TOJIMMEPU3AIUU U MOJTUKOHICHCAIIH.
TepMorulacTU4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.

Bonokna, ux knaccudukanus. [lomyuenue BookoH. OTAeNbHbIE MTPEICTABUTENN XUMHUUECKUX
BOJIOKOH.

IIpakTueckue padoTbl

PactBopenne OenkoB B Boje. OOHapykeHHE OEIKOB B MOJOKE M B MsICHOM OynboHe. [leHarypamus
pacTBopa Oenka KypUHOTO SiiIa CIIUPTOM, PACTBOPAMHU COJIEH TSDKEIIBIX METAJUIOB U IIPU HArpEBaHUU.

O3zHakoMyeHME ¢ oOpa3uamu IJIacTMacc, BOJIOKOH KayyyKOB, MUHEpaJOB M ropHbIX mopof. IIposepka
IJIaCTMAacC Ha 3JEKTPUYECKYHO MPOBOJMMOCTh, TOPIOYECTh, OTHOIIEHHE K pacTBOpaM KHUCJIOT, LIEIOYEH U
okucautene. CpaBHEHHE CBOWMCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX muiactMace. [lonyuenue Hutei
U3 KampoHOBOW WJIM JlaBcaHOBOM cmosbl. OOHapy)XeHHe Xjopa B NoJauBUHMWIXJIOpuie. Pemenue
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OKCIICPUMCHTAJIBHBIX 3aJ1a4 Ha I/IILGHTI/I(l)I/IKaHI/IIO OpPraHn4CCKux COGJII/IHGHI/Iﬁ

CamocrosiTe1bHAasA padoTa 00y4arOIMXCs 2

H3roroBneHne 1eMOHCTPALMOHHON KapThl IO TeMe «llommumepn».

AnddepeHuupoBaHHbIH 3a4eT 2
Bcero: 143
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3. YCJOBHMS PEAJIM3AIIMM PABOYEH IPOI'PAMMBI YYEBHOMH
JANCHUITIJINHBI
3.1. MaTrepuajibHO-TEXHHYECKOE O0ecreyeHue

Peanuzanust mporpaMMbl JUCIUIUIMHBI TpeOyeT HATMYMUS KaOWHEeTa U yueOHOM
nabopaTopun XMMHUH.
O6opynoBanne yueOHOTO KabuHeTa U pabOINX MECT XUMUMU:

- TI0CaJI0YHBIE MECTa MO KOJIMYECTBY 00YyJarOIINXCS;

- pabodee MECTO MpEToaaBaTes;

- BBITSDKHOM 1IKad;

- Ha0Op XUMUYECKOU MOCYbl U MPUHAIICKHOCTEH TS JTaOOpATOPHBIX H

MPaKTUYECKUX padoT;

- Ha0OpbI PEAKTUBOB OPraHUYECKUX U HEOPTaHMYECKUX BEIECTB;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOUM « XUMHUSD;

- KOMIUIEKT Y4eOHO-HaIJISIHBIX IOCOOMHIA;

- KOMIUIEKT y4eOHO-METOAUYECKON TOKyMEHTaLlUH.

TexHuyeckue cpeacTBa 00yUeHHUS:

- KOMIIBIOTEPHI C JTUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

3.2. UudopmannoHHOe o0ecnieueHne 00yueHust
Ilepeyens  yueOHbIX  u3gaHuii, VHTepHeT-pecypcoB,  I0NOJHHUTEIbHOMN
JIUTEPaTypbl
OCHOBHBIE HCTOYHHUKMU:
1. Tabpuenssa O.C. Xumwmst ansa npodeccuii ¥ CIEeNUaTbHOCTEH COIMAIBHO-

AKOHOMHUYECKOTO M TyMaHutapHoro npodunei: yueOnuk / O.C. ['aGpuensH,
N.T". OctpoymoB. — M.: 2015

2. Taopuensa O.C. Xumus mns npodeccuid M CIeNHATBHOCTEH TEXHUYECKOTO
npoduis: yueonuk / O.C. I'abpuensan, U.I'. OctpoymoB. — M.: 2015

3. Tabpuensu O.C. Xumus nns npodeccuid M CHEUUATbHOCTEN €CTECTBEHHO
HayuyHoro npoduist: yueonuk / O.C. I'abpuensu, U.I'. Octpoymos. — M.: 2015

4. TI'abpuensu O.C. Xumus: yae0. s ctya. npod. yueb. 3aBeaenuii / O.C.
INabpuensn, N.I'. OctpoymoB. — M.: 2014 INabpuensa O.C. [Ipaktukym: yueo.
nocobue / ['abpuensa O.C., OctpoymoB

5. U.I'., CnankoB C.A., Jlopodeea HM. — M.: 2018 TI'abpuensa O.C. Xumusi:
noco6ue it moArotoBku Kk EI'D: yueb. mocodue /

6. O.C. I'abpuensu, U.I'. Octpoymos, C.A. Cnagkos. — M.: 2017 Epoxun IO.M. ,
KoBanesa U. b. Xumus mis npodeccuit u CrienuanibHOCTEH TEXHUYECKOTO H
ecTtecTBeHHO Hay4yHoro npoduiei. — M.: 2014 Epoxun F0.M. Xumus: 3anauu u
ynpaxsnenus. — M.: 2014

7. Epoxwun FO.M. CO0pHUK T€CTOBBIX 3aIaHHUI MO0 XUMHUU. —
M.: Axkanemus, 2014 T'a6puensu O.C. u ap. Xumus ais
npodeccuil ¥ cenraTbHOCTEN TEXHUUECKOTo MPOoduIs
(2JIEKTPOHHOE MPUITOKEHUE)

I[OHOJIHHT@HBHBIG HNCTOYHHKMH.
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. EropoB A.C. Camoy4uTens 1o pemeHnto XuMuieckux 3aaad: Yueo. [locooue

s ydanuxcs u aburypuentos. /A.C. Eroposa — M.: PoctoB n//1: denukc,
2000.

. Ilpaktkym no o01el 1 Heopranudeckoil xumun: Yued.nocodue./ [JI.IO.

AnukOeposa u n1p.] — M.: BJIAZ1IOC, 2004.

. Xumusa. 10 xnacc. IlpodunbHblii  ypoBeHBb:  yueb.ms1001eo0pa3oBar.

yupexaenuii / [B.B. Epemun u np.] — M.: [Ipoda, 2008.

. Xumusa. 11 xmacc. IlpodunbHplii  ypoBeHBb:  y4el.mis1001eo0pa3oBar.

Yupexnaenuit / [B.B. Epemun u ap.]; mox pea. H.E. Ky3smenko — M.: Jlpoda,
2006.

HNutepHer pecypcesl:

l.

Kypc opranmueckoir xumum 3a 10-i1 kmacc. IlocranoBka omnbiToB. Kiaccel
OpPraHUYECKUX COEIMHEHUH, TeCTUpOBaHUE. buorpaguu 3HAMEHUTHIX yUYEHBIX.
http://formulad44.narod.ru

OnbITel 1O HeopraHuueckod xumuu. OmnucaHus peakuuid, Qororpadum,
cupaBouHas uH@opmanus. http://shnic.narod.ru/

Opranunyeckass XuMusA. OJEKTPOHHBIA yYE€OHUK [UIsl CpPEJHEH  IIKOJIBI.
http://www.chemistry.ssu.samara.ru/

. Pacuernbie 3agaun no xumuu. COOPHUK pacyETHBIX 3a]a4 MO HEOPraHUYECKOH

U OpPraHMYecKOW XUMHUM I  pabOThl HA  IIKOJBHOM  CIEIKypCe.
http://lyceuml.ssu.runnet.ru/~vdovina/sod.html28.

. Penetutop mo  xumuu.  VHTEepakTHBHBIA  KypC  MOJATOTOBKH K

LEHTpaJu30BaHHOMY  TectupoBaHuro u  EI[D  nmo  xumuu. g
3aperuCTPUPOBAHHBIX MOJIB30BATEIIEH: TECThI, TEOPETUUECKUHN pa30op pelieHui.
B cBoGogHOM moctyme: mpoOHBIE TECTHI, JTUTEPATyPa, HEKOTOPHIE XUMHUUYECKHE
nporpaMmmbl. MeTtoandeckue pexoMeHnaanuu st noaroroBku k LT u EI'D nmo
xumud. http://chemistry.nm.ru/

Poccuiickasi ~ AUCTAaHIMOHHAs ~ OJUMIIMAJa  IIKOJIBHUKOB IO XUMUH.
JIucTaHIIMOHHBIC OJUMITUAJIBI IO XUMUU. http://www.muctr.edu.ru/olimpiada/

. XuMmnueckass ~ CTpaHudka. Marepuanel onuMnuan no xumuu. Onucanue

onbITOB. CBOWCTBA 3JE€MEHTOB. XUMHUYECKHE CBOWCTBA MuHepasioB. CloBaphb
XUMHYECKHUX TEPMUHOB.
http://www-windows-1251.edu.yar.ru/russian/cources/chem/

Mup xwmun. HekoTopple HampaBieHHs] XUMHYECKOW Haykdw: oOmas
xapakrepuctuka. OnbITBI, TaOMUIBL. BenWkue XWUMHUKU: TOIbI  KU3HU.
http://www.chemistry.narod.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
T CTUTIIAHBI

KonTpoib M omeHka pe3yiabTaTOB OCBOCHHSI JHUCLUMIUIMHBI OCYLIECTBIISIETCS
MPErnoiaBaTesieM B MPOLECCe MPOBEACHUS MPAKTUUYECKUX 3aHATUNA U JTAOOpPATOPHBIX
paboT, TECTUPOBAHUS, & TAKXKE BBINOJHEHUA OOYYAIOMIMMUCS WHIUBUIYyAIbHBIX
3aJlaHui, TPOEKTOB, UCCIEAOBAHMIA.

®opMBbI U METOABI KOHTPOJIS.

XapaKkTepucTHKA OCHOBHBIX BUJ0B AeITeJIbHOCTH OueHka ypoBHA YCBOCHUS
CTY/IeHTOB (Ha YPOBHe Y4eOHBbIX /IeiicTBHI) OCHOBHBIX BHJ0B
AeATEeJLHOCTH 00y4alouXcst
/ 2
Bakueiilmue xXuMnuyecKue NOHATHUS @opMyIMpPOBAHUE OIIPEAEICHUN

VYMmenune JaBaThb OIpECACIICHUC u OIICPHUPOBATE | XUMUUYECKHUX HOHﬂTHﬁ; OLICHKA
CJICAYIOIUMHA XUMHUYECCKUMHU IIOHATUSAMMU: BCIICCTBO, | TeCTOBOTO KOHTPOJIA.

XUMHUYECKNU DJOJIEMCHT, aTOM, MOJICKYJIa, OTHOCHUTCIBbHBLIC
aTOMHass W MOJICKYJIIpHAsA MaAcCChbl, HOH, aJUIOTPOIINA,
H30TOIIbI, XUMHYECKas CBA3b, JJICKTPOOTPHULATCIBHOCTD,
BAJICHTHOCTb, CTCIICHb OKUCJICHUSA, MOJIb, MOJISIpHAad Macca,
MOHHpHLIﬁ 00BeEM FaSOO6paSHBIX BCIICCTB, BCIICCTBA
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOSHHSI, PaCTBOPHI,
QJICKTPOJIUT u HEIJICKTPOJINT, SJICKTPOJIHUTHYCCKAA
Jucconuanus, OKHCINUTEIb U BOCCTAHOBUTCIIb, OKHCJICHUC
¥ BOCCTAaHOBJICHHE, TEIUIOBOW 3(p(eKT peakiuu, CKOPOCTh
XUMHAYECKOU pe€aKuuun, KaTtajin3, XUMHYCCKOC PaBHOBCCHUC,
YIIepOAHbIN CKeneT, GyHKIMOHAIbHAas TpyIina, U30Mepus,

TrOMOJIOTHA
OcHOBHBIE 3aKOHbI XMMHH OnepupoBanue OCHOBHBIMH
q)OpMYJII/IpOBaHI/Ie 3aKOHOB COXpPAHCHUSA MACChbl BCUICCTB U | 3aKOHAMU XUMUU; OLICHKA

MIOCTOSIHCTBA COCTaBa BEIIECTB. YCTAaHOBKA NPHYMHHO- | TecTOBOrO KOHTPOJIAL.
CJIIEZCTBEHHOM CBSI3M MEXKy COAEPKAaHUEM ITUX 3aKOHOB U
HAIMMCAaHWEM  XHUMHYECKUX (GopMynT ©  ypaBHEHHIA.
VYcTaHOBKa 3BOIOLIMOHHOM CYIIIHOCTH MEHJIEJIEEBCKOU M
COBpEMEHHOI (OPMYJIIMPOBOK MEPHOAMUYECKOTO 3aKkoHa Jl.
N. MenneneeBa. OObscHeHHE (UZHUYECKOTO CMBICTA
CUMBOJIMKA  TIEPUOJIWYECKONM  TAOJNUIBI  XUMHUYECKHUX
snementoB JI. WM. MenneneeBa (HOMEPOB 3IIEMEHTA,
Mepuo/ia, TPYNIbl) U yCTAHOBKA MPUYMHHO-CIICICTBEHHOU
CBSI3M MEXIY CTPOCHHEM aTroOMa M 3aKOHOMEPHOCTSMH
W3MCHEHUSI CBOWCTB DJIEMEHTOB W OOpa30BaHHBIX HMH
BEIIECTB B IEpuoAax U TIpynmax. XapaKTEepUCTUKa
AJIEMEHTOB MalbIX M OONBIIMX TMEPHOJOB MO UX
nonoxkenuto B llepmoamueckorr  cucreme . .
Menneneena

OcHOBHBIE TEOPUU XUMHUH OnepupoBaHue OCHOBHBIX
YcTaHoBKa 3aBUCHUMOCTHY CBOMCTB XUMHYECKHUX BCIIIECTB OT | XUMHUUYECKUX Teoppﬁ/’l; OILICHKA
CTPOCHUA dTOMOB O6pa3YIOH_II/IX ux XUMHNYCCKUX YCTHOI'O OTBETA.

JJIEMEHTOB. XapakTepucThKa  BAXKHEWIINX  THUIIOB
XUMHYECKUX CBSI3EH U OTHOCHUTEIILHOCTH 3TOM THIIOJIOTHH.
OO0OBsACHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOCHHS KPHUCTAUIMYECKUX pemeTok. PopMyinpoBKa
OCHOBHBIX  TOJIO)KEHUH  TEOPUU  BJIEKTPOJUTHYECKOM




JUCCOLMAIMM M XapaKTEepUCTHKAa B CBETE 3TOM TEOPHH
CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COEIUHEHMM.
DopmyJIHpOBKA OCHOBHBIX MOJIOKEHU I TEOpUH
XUMHUYECKOTO CTPOCHHUS OPraHUYeCKHX COCJUHEHUU U
XapaKkTepHUCTUKA B CBETE 3TOW TEOPUM CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAMHEHUIN

Baskueiilmue Bemecrsa M MarepHaabl XapaKTepUCTUKA
COCTaBa, CTPOCHMS, CBOWCTB, IMOJy4YE€HUS U MPUMEHEHHUS
BaxHeimux wmetamwioB (IA m II A rpynm, amromunwus,
’&Kelle3a, a B €CTeCTBEHHO-HAy4YHOM MpOoQuiie U HEKOTOPHIX
d-311IeMeHTOB) ¥ UX COeMHEHUH. XapaKTeprCcTHKa COCTaBa,
CTPO€HHUs,  CBOMCTB, TMOJY4YE€HUS U  [PUMEHEHHUSA
BakHenmux HemeramwioB (VIII A, VIIA, VIA rpymm, a
Takxke azoTa u ¢ocdopa, yriepoaa U KpeMHUs, BOAOPOAA)
U MX COEOUHEHMH. XapaKTEpUCTHUKA COCTaBa, CTPOCHHS,
CBOMCTB, IOJYyYECHHUs U IPUMEHEHHUS BAXXHEHIIMX KJIACCOB
YIIEBOJOPOAOB  (QJIKaHOB, IMKIOAIKAHOB,  AalKEHOB,
AIIKMHOB, AapeHOB) M WX HauWboiee 3HAYUMBIX B
HapOJHOXO35IIICTBEHHOM IUIaHE IIPEJICTaBUTEIIEH.
AHanornyHas XapaKTepUCTUKa BAKHEHIINX
IIpEJICTaBUTENIE  JAPYruX  KJacCOB  OPraHUYECKUX
COCMHEHMI: METaHOJla W D3TaHOJa, CIIOXKHBIX 3(UPOB,
KHPOB,  MBUI,  aubJeruioB  (dopMambIeTHIOB U
arieTanpAeruaa), KeTOHOB (aleToHa), KapOOHOBBIX KHCIOT
(YKCYCHOW KHCIIOTBI, JUIsl €CTECTBEHHO-HAy4YHOTO MPOQUIIs
npecTaBUTeNel APYrux KJIaccoB KUCIIOT), MOHOCAXapHJIOB
(TmrIOKO3BI), AMCaxapuaoB  (caxaposbl), TOJHCAXapHIOB
(kpaxmajla ¥ LEJUTIOJO03bI), AHWIMHA, aMUHOKHUCIIOT,
OENKOB, MCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH,
Kay4yKOB, IJIACTMAcC

Omnpenenenue BaYKHEHIITNX
BEIIIECTB U MATEPHAIIOB XUMUU;
OLlIEHKA BBIIIOJIHEHUS

MPOBEPOYHBIX W MPAKTUIECKUX
pabor.

XuMHYecKHH SI3bIK M CHMBOJHMKA lMcroonn3oBaHue B
y4eOHOI U MPOohECCHOHATHHON EATEILHOCTH XUMHUYECKUX
TEPMUHOB M CHUMBOJIMKH. Ha3BaHWe M3y4YEHHBIX BEIIECTB
[0 TPUBHAIBHOW WM MEXAYHAPOJHOW HOMEHKIIATYype U
OTPAKEHUE COCTaBa ATUX COEAUHEHHH C TOMOUIBIO
xuMuueckux hopmynn. OTpakeHne XUMMHUYECKHUX MPOIECCOB
C TOMOIIBI0 YPABHEHUN XMUMHYECKUX PEAKIUN

YMenue OIIPEIEIATh u
Ha3bIBaTh XUMHUYECKHE
BEUIECTBA M COEOUHEHMS IIO
YCTaHOBJICHHOW HOMEHKJIATYpE;
OILIEHKa BBITIOJTHEHUS
MIPAKTHUYECKUX 3aaHHM.

XumMuuyeckue peakuuu YMenue ONPEACIISITh u
OO0ObsacHeHUE CYHIHOCTHU XUMHUYCCKUX mponeccoB. 00OBICHATE CBOICTBA
Knaccudukanmuss XUMUYECKUX pEAKIU 10 Pa3IWYHBIM | xpiMUYecKUX BEIIECTB "
NpU3HAKaM: YHUCIy M COCTaBy MPOAYKTOB U PEATCHTOB, | coequHEHMIL; OllEHKA
TermoBoMy 3G(dEKTy, HampaBICHHIO, q\)lase, HAINYUIO | pyiroHEHMUS [PAKTHYECKHX
KaTajau3aropa, VM3MEHECHHIO CTEIECHEN OKHCIICHHUSA | 3471051t - Cpe3oB
3JIEMEHTOB, o0pa3yromux BEILIECTBA. ¥YcraHoBka (KOHTPOJTBHBIX).

MPU3HAKOB OOIIEro W pa3IuyHOTO B THUIIOJIOTHU PEAKIIUA

JUIl ~ HEOPraHWYECKOM U OPraHMYeCKOM  XHMUHU.

Knaccuduimkanus BemecTs U MpoLeccoB C TOUKH 3PEHHUS

OKHUCJeHUs-BOcCcTaHOBIeHUs.  CocTaBlieHHEe YpaBHEHUM

peaknuii ¢ TOMONIbI0 METOJa AJIEKTPOHHOTO OaliaHca.

OOBsicCHEeHNE 3aBHCUMOCTH CKOPOCTH XUMHYECKON PEeaKIiH

U TOJOXEHUS XUMHUYECKOTO PABHOBECHS OT Pa3IMYHbBIX

(bakTopoB

XuMH4YeCKHil IKCIIEPUMEHT YMenue [IPOBOJUTH

Brmmonnerne XMMHYECKOIO OKCIICpUMCHTAa B IIOJIHOM

OKCIICPUMECHTBI C XUMUYCCKUMU
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COOTBETCTBHH C TpaBmiamMu Oe3onacHocTH. Habmronenue, | BemecTBaMu u ux
¢bukcauMs M ONKMCAaHUE PE3yJbTATOB IPOBEIECHHOIO | COCAMHEHUSIMU; OLICHKa
JKCIIEPUMEHTA BBITIOJTHEHUS 1a00paTOPHBIX
pabor.
XuMuuyeckas HH(popManus YMenune UCIIOIb30BaTh
IIpoBeneHue caMOCTOSATENBHOTO IMOMCKA XMMHUYECKOH | MHPOpPMAaLMOHHBIE HCTOYHUKH U
MHPOPMALIUK C UCTIOIB30BAHUEM PA3IMYHBIX MCTOUYHUKOB | KOMITBIOTEPHEIE TEXHOJIOTHH
(Hay4yHO-IIOMYJISAPHBIX ~ M3JaHUN, KOMIIBIOTEPHBIX 0a3 | A7 CaMOCTOSATENBbHOM paboThI
JNaHHBIX,  pecypcoB  HMHTepHera). Hcnons3oBanue | no JUCLUIUIVHE; OILICHKA
KOMIIBIOTEPHBIX TEXHOJIOTHI A1 00pabOTKU W mepeAayu | BHIOJHEHUS JIOMaIIHEN
XUMHAYECKOH wWH(pOpMAlii W €€ TPEACTaBICHUS B | pabOTHI

pa3InuHBIX (hopMax

Pacyersl o xumu4eckuMm (popmyJiaM ¥ ypaBHEHUSIM
YcTaHOBKA  3aBUCUMOCTM  MEXJY KAayeCTBEHHOH W
KOJIMYECTBEHHOW CTOPOHAMU XHMHUYECKUX OOBEKTOB U
npoueccoB. PelleHne pacdeTHbIX 3a1ay 0 XUMHUYECKHUM
dbopmynaM U ypaBHCHHUSIM

YMeHme HaxXoauTh B3aUMOCBA3b
N3y4aeMOM  JUCUUIUIMHBI  CO
cBOEH npodeccruonanbHOM
JESATENBHOCTBIO; OLIEHKa
COCTABJICHUS IPE3CHTAMI Ha
TeMbl «PacTBOpBI BOKpYr Hacy,

«PactBOpbI B Moeun
npodeccuny; HaIrucaHue
pedeparon Ha TEMBI:
«MeTab, «HemeTanns,

COCTaBJICHHE COOOIEHUI IO
TeMaMm: «YTIIEBOAOPOAbl B MOEH
npodeccumny,
«Kucnoponoconep:xauue
OpTraHWYECKHUE COCTUHEHUS B
Moeil mpodeccumy.

Mpoduasnoe " 3HAYUMOe
coepKaHue

OObsicHeHHe XUMHWYECKUX SIBJICHHUH, NPOUCXOAIINX B
npupone, ObITYy M Ha mpom3BoactBe. OnpeneneHue
BO3MOXKHOCTEH MPOTEKaHMS XUMHYECKUX MPEBPAIICHUH B
pa3nuuHbIX ycrnoBusx. CoOMI0ACHUE IPABIIT SKOJIOTHYECKU
IPaMOTHOTO TOBEJCHUS B OKpyxaromiel cpene. OreHka
BIIMSHUSL XUMHUYECKOIO 3arpsA3HEHUSI OKPYIKAIOIIEH Cpelbl
Ha OPraHM3M 4YEJIOBEKa M JPYTHe >XHBBIC OPraHU3MBI.
CoOnronenne  mpaBwin  Oe3omacHOro  OOpamieHust ¢
TOpIOYMMH M TOKCHYHBIMH BEIECTBAMH, J1a0OPAaTOPHBIM
obopynoBanueM. [loaroroBka pacTBOpPOB  3aaHHOM
KOHLICHTPAaLMK B OBITY W Ha mpom3BojacTBe. Kputndeckas
OLICHKA  JIOCTOBEPHOCTH  XHMMHUYECKOHW  HMH(pOpMAIHH,
HOCTYIAIOUICH M3 Pa3HbIX HCTOYHUKOB

npodeccuoHaIbLHO

YMeHue ucnonb3oBaTh
IIOJIyYEHHBIC 3HAHUS Ha
IIPAKTHUKE; OLICHKA
U3TOTOBJICHHUE
JEMOHCTPALIMOHHON KapThI 110
TeMe «llommmepbi».
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