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AHHOTaLUA
paboueii mporpaMMbl Y4eOHOM TUCITUTUTHHBI
b1.0.05.01 «XuMus HeOpraHu4deckasi 1 aHAIUTHIECKas» JIJIs TOArOTOBKM OakajiaBpa 1o Hampas-
nenuto 35.03.04 «ArpoHOMHUS», HATPABICHHOCTH: «ATpoOu3HECY, «3amuTa pacTeHui u puroca-
HUTAPHBIN KOHTPOJIbY

Lenbp ocBoeHMs THCHUILUIMHBI: TOJYyYEHUE CTYACHTAMU TEOPETHUECKUX U NMPAKTUYECKUX
3HaHUU U MPUOOpPETeHHEe YMEHUN U HAaBBIKOB B 00JACTH XMMHH ISl YCIIEIIHOTO OCBOCHHS CIIELIH-
IBHBIX JUCIHIUINH, (POPMHPOBAHUE Y 00YYAIOIIUXCS CIIOCOOHOCTH OCYILECTBIISATh MOUCK, KPUTH-
YECKUH aHalu3 U CHUHTE3 WH(OpMAalMU, TPUMEHATh CUCTEMHBIN MOJXOM Ul PElIeHUs] MOCTaBJIeH-
HBIX 33/1a4.

MecTo qMCUMIVIMHBI B y4e0OHOM IJIaHe. JUCLUILIMHA BKIIOYEHA B 00s3aTENbHYIO 4YacTb
y4eOHOro 1iaHa 1no HanpasyieHuo noarotoBku 35.03.04 «ArpoHomMusi», HapaBICHHOCTH: «ATpoO-
Ou3Hecy, «3ammTa pacTeHu U GUTOCAHUTAPHBIN KOHTPOJIbY.

TpeOGoBanus k pe3yJabTaTaM OCBOCHHSI JUCHUILIMHBI: B PE3YJIbTaTe€ OCBOCHMS JUCLU-
TUTHHBI GOPMUPYIOTCS CIIEYIONNE KOMIIETEHIIUU:

Yuusepcanvnvie (YK):

YK-1 - Cnoco0GeH OCyIIEeCTBISATh MOUCK, KPUTHIECKUN aHAIN3 M CHHTE3 HH(OpMaIu, IpUMEHSI T
CUCTEMHBIN MOJIXOJ ISl pEIICHUS TOCTABIEHHBIX 3a]1a4;
— VK-1.1 - [lonnmaet anropuT™Mbl aHaau3a 3aad, BB UX 0a30BbIe COCTABIISIONINE;
— YK-1.2 - YMeeT HaXOqUTh U KPUTHYCCKH aHATU3UPOBATH HHPOPMAIIHIO, HEOOXOIHUMYIO
JUISI pEeIlIeHUs TOCTaBICHHOM 3a/1a4H;
— YK-1.3 - AprymeHTupoBaHHO (HOpMUPYET COOCTBEHHBIE CYXKICHUS U OLIEHKU C UCIIOIB30-
BaHHWEM CHCTEMHOT'0 TOJIX0/1a.

Kparkoe coaep:kaHue IMCUMIUIMHBI: CTEXMOMETPUYECKUE TOHSATUS U 3aKOHbBI, XUMHUYeE-
CKMI1 SKBUBAJICHT, KOHIIEHTPAILIMSI U CBOMCTBA PAaCTBOPOB, KUCIOTHO-OCHOBHBIE CBOMCTBA BEIIECTB,
BOJOPOJHBIA TOKa3aTellb, THAPOJIN3 COJEH, XUMUUYECKass KUHETUKA U XMMHUYECKOE pPaBHOBECHE,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA BEIIECTB, KOMIUJIEKCHBIE COEIMHEHUS U KOMILJIEKCO-
00pa3oBaHue, CBOWCTBA BAKHEHINNX S-, P- U d- JIEMEHTOB M MX COCAMHCHUH, KAUeCTBEHHBIN U KO-
JINYECTBEHHBIN aHAJIN3.

OO011asi TPY10€MKOCTh THCHHMILINHBI. 2 3a4eTHbBIC eAUHUIIBI (72 Yaca)

IIpoMeKyTOYHBIA KOHTPOJIb: DK3aMEH

1. Ilesab ocBoOeHMS JUCHHUIIJIMHBI

enpro u3ydeHNUss TUCUUILUIMHBI «XUMUS HEOPraHUYECKast U AaHAJIMTUYECKAS» SBIISIETCS I10-
Jy4eHHUe CTYJ€HTaMU TEOPETHYECKUX U MPAKTUUYECKHX 3HAHUU U MPHOOpEeTEeHHE YMEHUN U HaBbI-
KOB B 00J1aCTH XMMUH JJIs1 YCHEITHOTO OCBOEHHS CIIEUANIbHBIX AUCHUILINH, GOpMHpOBaHUE y 00Y-
YaIOMIUXCS CIIOCOOHOCTU OCYHIECTBIIATh MOUCK, KPUTUYECKUI aHAINU3 U CUHTE3 MH(OpMalLnH, MpU-
MEHATb CUCTEMHBIN ITOAXO0/ IS PEILIECHH [IOCTABJICHHBIX 3a1a4.

2. MecTo TUCHHMILUIMHBI B Y4eOHOM mporecce

JlucummuimHa «XWUMUST HEOpraHWYecKas W aHaJUTHYeCKas BKIIOYEHA B 00S3aTEIbHYIO
yacTh ydyeOHoro miaHa. Jucruruimaa «XyuMus HeOpraHUYecKas U aHAIUTUYECKas» peann3yercs B
cootBercTBUU ¢ TpeboBanusimu @I'OC, OIIOIT BO u YuebHoro miana no HampasieHuto 35.03.04
ArpoHOMHUSL.

JucuunnuHa «XUMUs HEeOpraHMYecKas U aHaJIUTHUYecKas» SIBISIETCS OCHOBOIOJAraroueit
JUTSE U3YYCHHSI CIEAYIONUX TUCIUIUINH: (PU3HONOTHS U OMOXUMUS paCTEHUH, MOYBOBECHUE C OC-
HOBaMH T'eOJIOTUH, MUKPOOMOJIOTHS, MEIHOpAlUs, arpOXUMHUs, WHTETPUPOBAaHHAS 3alllUTa pacTe-
HUH, OMOJOrMYecKas 3aluTa PacTeHUU, XpaHEHHE U MepepadoTKa MPOAYKIIMH PACTEHUEBOJICTBA,



0€30MacCHOCTb KU3HEACITETbHOCTH, CEbCKOX03SMCTBEHHAs SKOJIOTHSI, XUMUUECKasl 3alluTa pacTe-
HUW U TOKCUKOJIOTHS IIECTULIUIOB, CEIbCKOXO3IMCTBEHHAs PAIUOJIOT U

Oco0eHHOCThIO AUCHMIUIMHBL SBJIsIETCS €€ 0a30BbId XapakTep, TaK Kak OHa CIOCOOCTBYET
JTyqIIeMy MOHUMAHHIO XMMHUYECKHX OCHOB YKM3HEJEATEIFHOCTH OpraHu3Ma, (popMupyer teoperuye-
CKYIO Y DKCIIEPUMEHTAIbHYIO OCHOBY ISl YCIEIIHOTO OCBOECHMS CIIELIMAIBHBIX JUCLUIUINH.

Pabouas mporpamMma AUCHUIUIMHBI «XHUMUSI HEOpTraHWYECKast U aHAJTUTUYECKas JJIsl HHBA-
JU0B U JIUI] C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/10pPOBbsI pa3paldaThIBae€TCs MHAUBHIYAIbHO C
Y4ETOM OCOOEHHOCTEH MCUXO(PHU3MUECKOTO PA3BUTHSA, HHIUBUAYAIbHBIX BO3MOXKHOCTEH U COCTOSI-
HUS 3J0OPOBBS TAKUX 00YHaIOIINXCSI.

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO TUCIHUILIUHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeJbLHOMH MPOrpaMMbl

N3yueHue naHHOM y4yeOHOM AMCLMIUIMHBI HANIPaBJIEHO Ha (POPMUPOBAHUE Y 00yUarOIUXCs
KOMIIETEHIIUH, IPE/ICTaBICHHbIX B TabauLe 1.



Tp660BaHI/Iﬂ K pe3yJbTarTaM 0CBOCHUSA yqeﬁnoi’l AUCHHUIIIMHBI

Tab6mua 1

pPacTBOPOB; IOJIb30BATHCS
TEXHUYECKUMU W aHaJH-
TUYECKUMHU BECaMH, Mep-
HOHM IOCYJIOM M TIPOCTEH-
UM J1TAOOpaTOpHBIM 000-
pylnoBaHueM u mpubopa-
MH, TPOBOJAUTH CTaHAAP-
TH3anul pabouux pac-
TBOPOB,  KaueCTBEHHBIN
aHAJIN3 MOHOB

No Kon Clongmee 7 i O B pesynbrare u3ydeHus yaeOHOM AUCIUIUIMHBI 00yYarOIIUecs TOJKHBI:
/| OMITE KOMITETCHIINH (UJTU €€ YacTH) TEHIIUH 3HATh yMETh BIIAJICTh
TEHIIUU
1. |VK-1 Cnocoben ocymecTBIsATh | VK-1.1 — TloHuMmaeT |OCHOBHBIE TMOJXOJbI K |OCYIIECTBIATh IPOCTEHU- |JIOTUKOW XUMHUYECKOTO
HOMCK, KPUTUYECKUH aHAIM3 | aqropuTMbl  aHaNW3a | PEIICHUIO aHAMTHYECKHX |[IHE CTeXHOMETPUYECKUE | MBILIICHHUS; 3HAHUAMU
U CHHTEe3 MHPOpPMAaILNH, MPH- | 3a1a4, BBLACIAS UX Oa-|3a1ad, pacueThl;  HCIIOJB30BATh |00 OCHOBHBIX XUMHYEC-
MEHSTh CHUCTEMHBIH TOIXOJ | 30BbIE COCTABISIONINE |OCHOBHBIE METOJbI KOJIH- | CBOIMCTBA XUMHUYECKHX |CKUX W (pusmKo-
JUTSL PENICHHS TIOCTABIICHHBIX YeCTBEHHOTO M Kadye- |BEIIeCTB B JIA0OOPATOPHOM | XUHMHYECKUX 3aKOHAX;
3a1a4 CTBCHHOTO aHaJM3a; OC-|H MIPOU3BOJICTBCHHOM | HABBIKAMH  BBITIOJTHE-
HOBBI CTATHCTUYECKOM | TPAKTHKE,  TOJB30BATHCS | HUS OCHOBHBIX XHMU-
00pabOTKH  PE3yJIbTATOB | COBPEMEHHON XMMHUYECKOM | YeCKHX JIAOOPATOPHBIX
OKCIIEPUMEHTA; IPaBWJIA | TPMUHOJIOTUCH; PACCUH- | OTICPAITUiA
paboThl ¢ XWUMHUYECKOM | THIBATh COOTHOIIICHUE
MOCY/ZIOH,  peaKTHBAaMH, | KOMIIOHEHTOB M T'OTOBUTH
BeCaMU U JIaDOpaTOPHBIM | pacTBOPHI 33/IaHHON KOH-
00opyoBaHuEM [eHTpanuu; u3MepsaTs pH

VK-1.2 - VYmeer
HaxXOJUTb U KPHUTHUYC-
CKM  aHaJIM3HPOBAThH
nH(pOpMalnoo, HE00-

OCHOBHYIO Yy4eOHYIO0 JIH-
Teparypy (B TOM uucie
AIIEKTPOHHBIE YYEOHUKH),
0a3pl JaHHBIX, UH(OpMa-

pabotate ¢ y4yeOHUKaMmH,
JEKIUSIMHA,  DJIEKTPOHHBI-
MH BEpPCHUAMHU YYEOHHKOB,
HAXOJUTh HYXHBIH MaTe-

HaBbIKaMH PaboOThl ¢
yueOHOM JIUTepaTypoi,
0azaMu JaHHBIX, WH-
(hopMaroHHO-




XOJUMYIO ISl pellie-

HHUOHHO-CITPABOYHEIC n

puajl B IIOUCKOBBIX HWH-

CIIPABOYHBIMU U ITOHC-

HUS ~ TIOCTaBJICHHOW |TIOMCKOBBIE CHUCTEMBI, CO-|(OpPMAIMOHHBIX  CHCTE-|KOBBIMH  CHUCTEMaMH,
3a7iauu BpEMEHHbIE MH(OpPMAIH- | MaxX, OCYILIECTBIATh KpPHU-|KPUTHUYECKOTO aHAJIM3a
OHHbIE TEXHOJIOTUU TUYECKUN aHau3 HUHEPOp- | MHOpMAIUT
Maluu
VK-1.3 — AprymeH- |OCHOBHBIE IOIXOJAbl  K|BOCIHPHHHMMATh MAaT€pHUall,| HABBIKAMH  KOHCIIEK-
THUPOBAHHO (HOPMUPY- |OLIEHKE 3aKOHOMEPHOCTEH | KOHCIIEKTUPOBATh, aHAJIM- | TUPOBAHUsA, aHAJIM3a,

€T COOCTBEHHBIE CYX-
JICHUS U OLIEHKH C HC-
MOJIb30BAHUEM  CH-
CTEMHOT0 1T0/IX0/1a

XAMHUYECKHX  TIPOLIECCOB
(OOMEHHBIX, OKHCIUTEIb-
HO-BOCCTaHOBUTEJIbHBIX);
XUMHUYECKUX CBOWMCTB H
croco0oB HOJTyYEHUs
pa3jIMYHBIX KJIAcCOB He-
OpPraHWYeCKHX COeIuHe-
HUMN

3UpoBaTh, 0000IIATh WH-
¢dbopMmaruio, CTaBUTH 11Eb,
peliaTtb IIOCTAaBJICHHBIC
3aauM, JeNaTh BBIBOJBI
Ha OCHOBE 3KCIIEPUMEHTA

0000menus, popmy-
JIMPOBAHUSI  BBIBOJIOB
MO pe3yibTaTaM JKc-
nepuMeHTa




4. CTpyKTYpa M coiep:KaHNe JUCIUIIIHHbI

4.1 PacnipenesieHne TPYI10EMKOCTH JUCHUILUIMHBI IO BHIaM padoT Mo ceMecTpam
OO6mast TpyA0EMKOCTh AMCUUILUIMHBI cocTaBisgeT 3 3adeTHbIX eamuul] (108 wacos), ux
pacmpezeneHue Mo BuaaM padboT o ceMecTpaM IpeICTaBICHO B Tabnumax 2a u 20.

OYHASA ®OPMA OBYYEHMUA

Tabnuma 2a

Pacnpeuene}me TPYI[OéMKOCTI/I AUCHUILIMHBI 110 BUAaM paﬁoT o ceMecrpam

TpynoémkocThb
Bup yuyeOHoi padoTbl B T.4. 10 CEMeCTPam
yac.

Nel
OO6mas TpyA0EMKOCTh JUCIUTUINHBI IO Y4eOHOMY IIIaHy 108 108
1. KonrakTHas pa6ora: 54 54
AyauTopHas padora %4 94
8 MoMm uucue:
nexyuu (J1) 18 18
nabopamopnvle pabomul (JIP) 36 36
2. CamocTosiTesabHasi padora (CPC) 9 9
camocmosmenvHoe uzyuenue pazo0enos, Camono020mosKa
(npopabomka u nosmopenue 1eKYuoHH020 Mamepuala u ma- 9 9
mepuana y4eOHUKo8 U y4eOHbIX N0COOUl, NOO20MOBKA K Jid-
OOPAMOPHBIM 3AHAMUIM, KOJIOKGUYMAM U M.0.)
Iloozomoska K s3K3ameHy (KOHmpoib) 9 9
Bun npomMexxyTouyHOTr0 KOHTPOJIS: DK3aMeH

3AOYHAS ®OPMA OBYUYEHUS
Tabnuna 26

Pacrlpe)le.ﬂe}me pr}IOéMKOCTI/I AUCHHUIIJIMHBI 110 BUJ1aM paﬁoT Imo ceMecrpam

TpynoémkocTb
Buj yueGHoii padoThl B T.4. 10 CeMeCTpam
yac.

Nel
O01mast TpyA0€MKOCTb JUCITUTUTHHBI 110 Y4eOHOMY TUIaHY 72 72
1. KourakTHas padora: 8 8
AyauTopHasi padoTa 8 8
8 Mom uucie:
aexyuu (J1) 4 4
nabopamopnvle pabomul (JIP) 4 4
2. CamocrosTeabHas padora (CPC) 55 55
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nosmoperue 1eKYUOHHO20 MAmepuald u ma- 55
mepuana yueOHUKo8 u y4eOHbIX NoCcooOuUll, NOO20MOBKA K 1a00- 55
PAMOPHBIM U NPAKMUYECKUM 3AHAMUAM, KOJLOKEUYMAM U
m.o.)
Iloozomoska K sK3ameHy (KOHmpob) 9 9
Bun npomexyTOUYHOT0 KOHTPOJIS: DK3aMeH




4.2 Coneprxxanue QM CUUILTHHBI

OYHASA ®OPMA OBYUYEHMUSA

Tabmuma 3a
TemaTnuyeckuii MJ1aH y4eOHOM M CHUIIITHHbBI
Konrakrnas | Bueayautop
HanmeHoBaHMe pa3/ieioB U TeM THCIMILINH 6 5
) Bcero padora Hasi padoTa
J JP CP
Paznen 1 «Teopernueckre OCHOBBI» 40 14 20 6
Pasnen 2 «XuMus 2J1EMEHTOBY 10 4 - 6
Pasznen 3 «KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAIN3) 22 - 16 6
HToro mo gucuunjinHe 12 18 36 18*

*OO0mumii 00beM CaMOCTOSATEIBHON pa0OTHI CTYICHTOB cocTaBiseT 18 vacos, B T.4. 9 wacoB CP
1 9 4acoB Ha MMOJTOTOBKY K 9K3aMEHY.

Pazngean 1. «Teopernyeckue 0oCHOBBI»
Tema 1. «Crexuomerpuyeckue pacyersl. PacTBopbn»

IIpenmer n 3HaueHne XUMHUHU. OCHOBHBIE NOHATHS U 3aKOHBI CTEXMOMETPUH: MOJIb,
MOJISIpHAs Macca, XMMHYECKHUH JKBHBAJEHT, (AKTOpP SKBUBAJICHTHOCTH, MOJSpHas Macca
SKkBHUBaJieHTa. OCHOBHBIE 3aKOHBI CTEXMOMETPHUHU: 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH CO-
XpaHEHUsI MacChl BEIIECTB, 3aKOHBI KPATHBIX U OOBEMHBIX OTHOIIECHWH, ra30BbI€ 3aKOHBI,
3aKOH DKBUBAJICHTOB.

[TonsiTHe nucnepcHBIX cUCTEM U pacTBOpoB. PacTBopumocTh BemecTB. CriocoObl BbIpa-
KEHHs COCTaBa PacTBOPOB. 3HaUEHHUE PACTBOPOB B XUMHMH U OMOJIOTUHU. DNeKTponuThl. CBOM-
CTBa pacTBOPOB CUJIbHBIX AEKTposnToB. Koadduuuent akrusHoctu. MoHHast cuia pactBopa.
3Ha4yeHre PAaCTBOPOB CHJIbHBIX AJIEKTPOJIUTOB B XUMHHM, OMONOTHU U reoxumuu. Crabble 3ek-
TponutThl. CTeneHp W KOHCTaHTa Aucconuanui. Boma kak cimalbrit anekTponaut. MlonHoe mpous-
BejieHue BOJIbl. BOoAOpOAHBIN M THAPOKCUIBHBIN MOKa3aTean pacTBOpoB. CrocoObl U3MepeHus
BOJIOPOJHOTO IMoKa3arens. Poib KOHIIEHTpaluyu BOJAOPOJHBIX HOHOB B OMOJIOTMYECKUX IpOILIEC-
cax. bydepunsie cuctemsl. Posib OyepHbIX cucTeM B OMOIOTMYECKHUX MPOLIECCaXx.

[Tonsatne rugponuza. Tunsl ruaponusyronmxcs cosel. [IpuMeHeHre 3aKk0OHOB paBHOBE-
cus K nmpoueccy ruaponnsa. Koncranra u crenens rugponusa. CocTaBieHne ypaBHEHUH THIPO-
mM3a.

Tema 2. «CKOpPOCTh M JHEPreTHKA XMMHYECKHUX peakuuil. XHMHU4YeCcKoe paBHOBeCHe»

[ToHsiTHE O CKOPOCTH XMMHUYECKOM peakuuu U (HaKTOpbI, BIMSIONINE HA CKOPOCTh peak-
uy. 3aKOH AeHCTBYOIMX Macc. KoHcTaHTa CKOpOCTH peakluu. 3aBUCUMOCTb CKOPOCTH XMMH-
yeckoi peakuuu oT temmneparypsl. [Ipasuno Baut-I'odda. YpaBuenue Appennyca. [Ipencras-
JeHue o0 PHepruM aKTUBAIMM, SHEPTeTHUECKOM Oapbepe M aKTHBHPOBAHHOM KOMILIEKCe. 3Ha-
YeHHE XUMUYECKONH KUHETUKU B XUMHH, OMOJIOTHH U CEIbCKOM XO35HCTBE.

XUMHUYECKOe paBHOBECHE KaK pe3yJabTaT CaMOIPOU3BOJILHOTO MPOTEKaHUs OOpaTHMOM
peakuyu. JluHaMHUUYeCcKHMi XapakTep XMMHYECKOro paBHOBecHs. IIpu3Haky HCTUHHOTO paBHOBE-
cusi. XMMHUYECKOE PAaBHOBECHE M 3aKOH AelcTByromux Macc. KoHcranTta paBHoBecus. IIpunHuun
Jle lllatense-bpayna. Ponp xuMuueckux paBHoBecuil B npupoje. [loHsTue katanu3a U KaTaiau-
3aropoB. Karanus u ¢pepMeHTHI.

Tema 3. «Ctpoenue atoma. [lepuoanyeckasi cucremMa. XuMudeckasi CBsi3b»

Ilepnonnueckuit 3akoH .M. MenaeneeBa U €ro TpakTOBKa Ha OCHOBAaHUU COBPEMEHHOU
Teopuu cTpoeHus atoMa. CTpyKTypa MEpHOINYECKON CHCTEMBI DJIEMEHTOB: IEPUOJIbI, TPYIIIIBL,
cemerictBa. llepuoanyeckuii XapakTep U3MEHEHHUSI CBOWCTB aTOMOB: aTOMHOI'O pajauyca, 3Hep-
TMM WOHM3AlMM, CPOJACTBA K JJIEKTPOHY, OTHOCHTEIBHOW 3JIEKTPOOTPHULIATENBHOCTH, CTCIICHH
okucneHusd. [lepuonnyeckuili xapakrep U3MEHEHUSI CBONCTB BEILIECTB. 3HAUYEHUE NTEPHUOIUIECKO-
ro 3aKOHa i1 XUMHUH. OCHOBHBIC IIOJIOKEHUS U TOHATUS KBAaHTOBOM TEOPHM M KBAHTOBOHM Me-
xaHukd. KBaHToBBIe umcna: rinaBHoe. OpOWTanbHOE, MArHUTHOE W CIIMHOBOE. DJIEKTPOHHBIE
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koHurypauuu aromoB. [Tpuniun Iaymu. [Ipasuno Xynna. [Ipasuno KieukoBckoro. Crioco6bt
3aIKCH AJIEKTPOHHBIX (POpPMYIT aToma.

[Ipupona ¥ THUIBI XMMHUYECKUX CBSI3€W: KOBAJICHTHAsl, MOHHAsA, METaJUIMuecKas, BOJO-
ponHas. KoBaneHTHas CBSI3b U €€ MMapaMeTphl: YHEPrUs, HACBIIAEMOCTh, HAIIPaBIEHHOCTb, I10-
JSIPHOCTH U NoJsipu3yemMocTb. OuHapHbIe, TBOMHBIC U TPOUHBIE CBSI3U. G- U T-CBs3U. [ uOpuau-
3allis aTOMHBIX 00JIAKOB M T€OMETPUS MOJIEKYIL.

Tema 4. «OKHCIUTEIBbHO-BOCCTAHOBUTE/IbHBbIE peakunu. KoMIulekcHbIE coeInHeHns»

CreneHb OKHMCIICHHS U MPABWIA €€ HAXOXKACHUS. DJIEKTPOHHAs TEOPHUS OKUCIMTENIBHO-
BOCCTAaHOBUTENBHBIX peakiuii. OKUCIUTENN U BocCTaHOBHUTEIH. CTexuomeTpudeckue Kodpgu-
LHUEHTHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE T10-
TeHIManbl. YpaBHenue Hepucra. OnpenencHue HANpaBiICHHs] U TITyOMHBI POTCKAHUS OKUCIIH-
TEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C MOMOIIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEH-
1raaoB. Poiib OKUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIINI B IPUPOE U CETHCKOM XO35MCTBE.

CtpoeHre KOOpIWHAIIMOHHOM cepbl KOMIUJIEKCHBIX COEIMHEHUHN: KOMILJIEKCOOOpa3oBa-
TeNb, JTATAH/BI, KOOPIUHAIIMOHHOE Yrciio. Kiaccudukaius 1 HOMEHKJIaTypa KOMIUIEKCHBIX CO-
€MHEHU. BHYTpUKOMIUIEKCHBIE COETMHEHUSI. XUMHYECKasl CBSA3b B KOMIUIEKCHBIX COEIMHEHU-
AX. YCTOMYMBOCTh KOMIUIEKCHBIX COCJUHEHUN B pacTBopax. KOHCTaHTBI yCTOWYMBOCTH U KOH-
CTaHThl HECTOMKOCTH. 3HaUCHUE KOMILIEKCHBIX COEIMHEHUN B OMOXUMHH KIICTKU.

Pa3nen 2. «Xumus 371eMeHTOB
Tema 5. «XuMus s-371eMeHTOB»

Bogopon. CoeoOpa3me cTpoeHHsS aTromMa BOAOPOJa, (PH3UYECKHMX W XUMHUYECKUX
cBOMCTB. buHapHble coeIMHEHNs BOIOPO/Ia € 3JIEKTPOOTPULIATEIbHBIMH JIEMEHTAMH U UX ITOBE-
JIEHUE B BOJAHBIX PacTBOpax. [ MAPUIBI MIETOYHBIX U HICIOYHO3EMEIbHBIX METAIIJIOB, UX COJIC00-
pa3Hblil XapakTep. [ Mapua-uoH Kak BOCCTaHOBUTENb U Juranj. Bona u ee coiictBa. Bona kak
pacTBOPUTEINH M JIMTaH . 3HAU€HHE BOJIOPO/Ia KaKk HanboJiee paclipoCcTpaHeHHOTo 3ieMeHTa Bee-
JICHHOW. DKOJIOTHYECKOe U OMOIOTHYEeCKOe 3HaUeHHE BOIbl. OKHCIUTEIHHO-BOCCTAHOBUTENIbHAS
JIBOMCTBEHHOCTh NIEPOKCH/IA BOJOPOA.

Harpuit u kanmmii. Oxkcuapl. ['mapokcuasl. Conu. Poiib 31€MEHTOB B KU3HEEATEIHOCTH
JKUBBIX OpraHu3MoB. Marnuit u kanpiuil. Oxcuasl. I'napokcuasl. Conu. MoHBI Kanblys U Mar-
HUSl KaK KoMIUIeKkcooOpa3oBatenu. Xinopodusul. JKecTKoCcTh BOABI U METOMBI €€ YCTPaHEHHUS.
Ponp xanbiiyst 1 Maruus B )KU3HEACSITEIHHOCTH OPTaHU3MOB.

Tema 6. «Xumusi p- u d-3JIeMEHTOBY

bop u amomunuill, ¢puzndeckue U XUMUYECKHE CBOMCTBa. KuciopomaHbeie coennHeHUs,
TUAPOKCUBI, conu. bop u amoMuHuii B OmocucreMax. YTiaepoja Kak OpraHOTeHHBIN 3JIEMEHT.
JNuokcun yrieposaa, Kapoonartsr u ruapokapoonatsl. Kapoamua. Oxeup yraeposa (11).

A30T Kak OpraHOTE€HHBIN 3JIeMEHT. BOJopoaHbIE M KUCIOPOJHBIE COEIMHEHHUS a30Ta.
A3oTHCTas ¥ a30THAs KUCIOTHI U UX COJIH.

®dochop. Bogopoausie u kuciopoausie coenqunenus pocdopa. buonorudeckas poss.

Kucnopon xak opraHOTeHHBIN 3JIEMEHT. DKOJIOTHYECKasi pOJib KUCJIOPO/ia M 030HA aTMO-
cdepsl. OKuCIUTETHHBIC CBOMCTBA KHCIOPO/IA.

Cepa. Kucnopoauneie coenquaenusi. CepHUCTasi, THOCEPHAs. U C€pHAast KUCJIOThI U UX COJIU.
Ponb cepsl u ee coenMHEHUN B KU3HEACATEILHOCTH KUBOTHBIX. CelleH Kak OMOTEHHBIN JIEMEHT.

lNanorensl. CongnHast kuciota U xjopuael. Kucimopoacoaepxanme COeAUHEHHS Tajlore-
HOB U WX NMPHUMEHEHHE B KAa4eCTBE JNE3MH(PHUIMPYIOMMX BemecTB. DTop M Mo KaKk MUKpPOIIIe-
MEHTHI.

ITonsTe Makpo- U MHUKpodsIeMeHTOB. JKene3o u ero cpoiictBa. MoH kene3a Kak KOM-
miekcoobpasoBarenb. ['emornmoond. OcoOeHHOCTH XMMHHM IIMHKA, MOJIMOJEHA, MapraHIiia, Ko-
OajbpTa, HUKEJSA, MEIU KaKk OMOT€HHBIX 3JIEMEHTOB.

Paspnen 3. «KauecTBeHHbIH M KOJIMYECTBEHHbIN aHATH3»
Tema 7. «KayecTBeHHbII aHATH3)»

[Ipenmer m 3agauM aHAIMUTHUYECKOW XUMHUHU B CEIHCKOXO3SMCTBEHHOM MPOU3BOJICTBE.

Posib ananuTHyecKol XMMHUU B KOHTPOJIE KAayecTBa C.-X. NPOAYKIMU U OXpaHE OKPYKArOLIEeh
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cpensl. [lonstue o0 anamuTuyeckoM curHaie. OCHOBHbIE TpeOOBAHUS METPOJIOTHH B aHAJIUTH-
yeckoi XxumuM. OLEHKa MPaBUIBHOCTU pe3yJIbTaTOB aHanu3a. Kpurepuum BOCHpPOM3BOAUMOCTH
pe3ynbraToB. Bunbel norpemsocrteil ananuza. CuctemMaruyecKkue MOTPEIIHOCTH U CHOCOOBI MX
yueta. City4aifHble MOTPEUTHOCTH ¥ CTaTUCTHYECKHUE CIIOCOOBI 00pabOTKHU pe3yIbTaTOB aHAIN3A.

Xumudeckas: HACHTU(UKAIMS BelecTB. KauecTBEeHHbIM aHaIM3 U €ro MeToAbl. AHAIH-
TUYECKUE peaklUU U TpeOOBaHUA, NPEIbsIBIsEMble K HUM. MeTobl pa3iesieHusl 1 KOHIIEHTPU-
pOBaHUs BEILIECTB.

Knaccudukanmsi kaTHoHOB M aHMOHOB. CucTeMaTHYeCKH W IpoOHBIN aHanu3bl. Kade-
CTBEHHBIEC PEAKIINU BAKHEHIINX OMOTCHHBIX 3JIEMEHTOB.

Tema 8. «I'paBUMeTpUYECKHH aHAJIN3)

KonnyectBenuslii xumuueckuid aHanu3. ['paBumerpuueckuii anamms3. TpeOGoBanus,
IpeIbsBIsSEMble K OCAKJaeMOW U TpaBUMETpUYECKOM ¢opmam. YCIIOBUS KOJIUYECTBEHHOTO
OCAKIEHMSI TPYAHO pacTBOPUMBIX BeliecTB. [locnenoBaTenbHOCTh onepanuil U npuemsl oopa-
0O0TKH OCaJIKOB, MPOMBIBAHHE OCAJIKOB, BHJIbI MPOMBIBHOM KHUIKOCTH, JACKAaHTAIMSI U (UIBTPO-
BaHME, BapUaHThl U TEXHHMKA 3THUX omnepauui. ['ereporenHoe paBHoBecue. lIponsBenenue pac-
TBOPUMOCTH, MPOU3BEICHUE AKTUBHOCTEH M PACTBOPUMOCTH 3jeKTposuTa. OcaxaeHne U 3KcC-
Tpakusi KaK OCHOBHBIE METOJIbl pa3J/IelICHUs U BbIJEIIEHUS LIEJIEBOr0 BELIECTBA U3 OHoJoruye-
ckoro oobekTa. [lomHoTa ocaxnenus u (HakTopbl, BIUSAIONIME HA TIOJHOTY OCAXKIACHUS: BIUSHUE
OJTHOMMEHHBIX HOHOB, «coiieBoit 3hdexr». TeopeTnueckoe 000CHOBaHHE BRIOOPA ONMTUMAIBHBIX
YCIIOBUH TOTYYEHHS] KPUCTAJUIMYECKUX U aMOP(HBIX ocaakoB. Bkl coocakaeHust U CrocoObl
UX YCTpaHEHUS.

Tema 9. «TuTpuMeTPpUYECKHA AHATHU3)»

Turpumerpuueckuit ananus. [Ipsmoe u oOparHoe TUTpOBaHHUE, TUTPOBAHUE 3aAMECTUTEIIS.
MeTosbl THTPUMETPUUECKOTO aHalu3a. TpedoBaHus, NpeabsBlIsieMble K PEAKIUIM B TUTPUMET-
pudeckoM aHanuze. M3MepurensHas nocyna. CrocoObl BBIPa)KEHUSI COCTaBa pPacTBOPOB U BbI-
YHUCJIEHUE B Pa3JIMYHBIX METOJaX TUTPUMETPHUECKOro aHaiu3a. TurpoBaHue. Touka JKBUBA-
JIEHTHOCTH M KOHEYHAas TOYKA TUTPOBAHUSI.

CrannapTHble ¥ CTaHJIAPTU3UPOBAHHBIE pacTBOpHL. llepBUuHBIE CTaHIapTHl U TpebOoOBa-
HUS, IpeabsBisieMble K HUM. PukcaHanbl. BropuyHsle (cTaHAapTU3UPOBAaHHBIE) pacTBOpPHI. Mc-
TOYHUKH NTOTPEIIHOCTEN B TUTPUMETPHUH.

Kucnorno-ocnoBHoe TuTpoBanue. CymHocTh MeToja. IlepBuuHble cTaHgapThl AJs pac-
TBOPOB KHUCJIOT U 1iesoueld. Touka SKBUBAJIEHTHOCTH, TOUYKAa HEUTPAJIBHOCTH M KOHEYHasl TOYKa
TUTpOBaHuA. Beruucnenust pH B pa3ziauuHble MOMEHTBI TUTPOBAHUS U MMOCTPOCHUE KPUBBIX THUT-
POBaHUS CUJIBHBIX U CIA0bIX KUCIOT U OCHOBAHUIA.

Ponp mHAMKATOpPOB B METOJI€ KUCIOTHO-OCHOBHOI'O THUTPOBAaHMS. Teopus MHIMKATOPOB.
Bri6op unnukaropos. MHTepBal nepexoia U noka3aTesb TUTPOBAHHUS HHAUKATOPOB.

Kommnexkconomerpuueckoe tutpoBanue. CymHocTh MeTona. Peakunnu xommiekcooOpa-
30BaHUA. CBOICTBA KOMIUIEKCHBIX COEIMHEHUH, UCIIOIb3yEMbIE B aHAIIMTHYECKOW XUMUU. Kom-
M1eKCOHBI. CBOMCTBA KOMITJIEKCOHATOB.

Hcnonb30BaHne aMUHONOJINKAPOOHOBBIX KUCIOT B TUTpUMeTprueckoMm aHanuze. D/TA
KaK KoMIuiekcoH. CriocoObl TUTpOBaHUS. MeTalIMHANKATOPHI U TPEOOBAHUS K HUM.

KomnyectBeHHas XapaKTCPUCTHKA IMOJIHOTHI IMPOTCKAHUA OKHCJIHUTECIBbHO-
BOCCTaAaHOBHUTCIIbHBIX peaKum?I. KpI/IBLIe OKHCJIIUTCIBbHO-BOCCTAHOBUTCIIBHOI'O TUTPOBAHUAA. Un-
JAUKATOPHI.

[Tepmanranatometpusi. O6mias xapakTepucTuka Meroaa. [IpurorosineHue pactsopa mnep-
MaHraHaTa Kajus. Y CTAHOBJIEHME KOHILIEHTpPAlUWU IIEpMaHraHaTa Kajaus IO IaBeJIEeBOW KUCIIOTE.
OnpenenexHue xenesa.

HNonomerpus. XapakTepucTuka METOAA. Y CIOBUS MPOBEICHHUS HOJIOMETPUUECKOTO THUT-
poBanus. [IpuroroBienue pabodero pactBopa THocynb(ara HaTpus. [lepBuuyHbIE CTaHAAPTHI.
Crangaptusanus pactBopa Tuocynb(hara Hatpus. Kpaxman kak uaaukatop. Mogomerpuueckoe
ONpEeIETICHUE MEH.
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Tema 10. « PU3NMKO-XMMHYECKUIT AHATH3)»

OU3NKO-XUMUYECKUE METO/bI aHanu3a U ux kjnaccudukanus. [lorennumomerpus. Cymi-
HOCTh MeToAa. HIuKaTOpHbIE JIEKTPOABI U ANEKTPOJIbl cpaBHEHUA. CTEKIISHHBIC 3JIEKTPOJbI.
Onpenenenne pH. oH-CeIEeKTUBHBIE JIEKTPOIBI. XpoMaTorpadusi.

CymHocts u Knaccugukamus meronoB. Crextpodoromerpus. CHEKTphl MOTIIOMIEHUS
pactBopoB. dotoMerpuyeckue peaknuu. 3akoH byrepa-JlamOepra-bepa. Ontuueckas mioT-
HOCTb, MOJIIPHBINA KO3 GUIneHT ceeronorionieaus. [loctpoenne kanuOpoBoyHOTO rpaduka.

3AOYHASA ®OPMA OBYYEHUA
Tabnuua 36
TemaTn4yeckuii n1aH y4eOHOM M CUMIIIMHBI

KonraktHas | BHeayauTop
HaumeHoBaHHe pa3aeioB M TeM TUCHUTLINH 5
o) Bcero padora Hasi padoTa
YK a | Jp CP
Paznen 1 «Teopetnueckue OCHOBBI» 26 4 2 20
Paznen 2 «Xumus 371eMeHTOBY 20 - - 20
Pasnen 3 «KauecTBeHHBIN 1 KOJIMYECTBEHHBINA aHAIN3Y 26 - 2 24
HToro mo gucuuiInHe 12 4 4 64*

*O0muuii 00beM CaMOCTOSATEIBPHON PA0OTHI CTYACHTOB cocTaBisieT 64 Jaca, B .4. 55 gacos CP
1 9 4acoB Ha MMOJTOTOBKY K DK3aMEHY.

4.3 Jleknuu/nadopaTopHbie 3aHATHS

OYHASA ®OPMA OBYYEHMUA
Tabnuna 4a
Coaeprxanue JIeKIHi/J1a00PATOPHBIX PA0OT M KOHTPOJIbHbIE MEPONPUATHS

e Ha3Banmne Ne u nazpanue ®opmupyembie Bun Koua-
. /;1 pasaeia, | JeKIUii/1a00paTOPHBIX | KOMIIETEHIHH KOHTPOJIBLHOTO BO
TeMbI pador MepONPUSITHSI 4acoB
1. Pa3nen 1. «Teoperudyeckne 0CHOBbD) YK-1.1, TeCTHDOBAHME 34
VK-1.2, VK-1.3 P
Tema 1. Jlexmms Nel. VK-1.1, 2
«Crexuo- «OCHOBHBIE OHATHUS U YK-1.2 TECTHUPOBAHUE
MeTpuye- 3aKOHBI CTEXHOMET-
ckue pacue- | pum. PactBopsl. Crio-
ToL. Pac- cOoOBI BBIpAKEHUS CO-
TBOPBI» CTaBa pacTBOPOBY
JlabopatopHas paboTa YK-1.1, UHIUBUJ,. JOM. 3a- 4
Nel. «IIpuroroBienue YK-1.3 nanue Nel, 3amura
pacTBOpa 3aJlaHHOU
KOHIICHTPAIUH
Jlexuus Ne2. «PacTtBOpHI VYK-1.1, TECTUPOBAHUE 2
CUJIBHBIX U CIa0BIX YK-1.2
35eKTpoauToB. Kuc-
JIOTHO-OCHOBHBIE
CBOMCTBA BEIIECTBY
JlaGopaTopHas pabota VYK-1.1, TECTUPOBAHUE, 3a- 2
Ne2. YK-1.3 uTa
«DKCIEpUMEHTAIbHOE
OIpeaesIEeHUE BOJO-
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Ne Ha3Banue Ne u HazBaHue dopmMupyemblie Bun Koua-
I /;[ pasaena, | JeKUMiA/1a00paTOPHBIX | KOMIETEHIHHU KOHTPOJILHOT0 BO
TEeMbI pabot MepPONPHUsITUS 4acoB
POJHOTO MOKA3aTeIs»
JlaGopaTopHas pabota VYK-1.1, AHIUBUI. JOM. 3a- 2
Ne3 VK-1.3 nanue No2,
«M3y4eHne CBOMCTB Oy- TECTUPOBAaHUE,
(hepHBIX PACTBOPOBY 3alnTa
Jlexumst No3. «'maponus VYK-1.1, TeCTHDOBAILILE 2
coJieii» VK-1.2 p
JlaGopaTopHas pabota VYK-1.1, AHIUBHUI. JOM. 3a- 2
Ned. «3yuenue BinusHus YK-1.3 nanue Ne3,
MIPUPOJIBI COJTU HA TIPO- TECTUPOBAHUE, 3a-
I[ECC THUPOIIH32) ATa
Tema 2. Jlexuus Ne4. «Ckopocts u YK-1.1, 2
«CKOpOCTh | DHEpreTuKa XUMHYECKHX VK-1.2
o TECTUPOBAHUE
Y DHepre- peakuuil. XuMu4eckoe
THKa XUMH- | PAaBHOBECHE)»
YECKUX pe- YK-1.1, HHIMBILIOM. 32 4
akuuil. Xu- | JlabopatopHas pabora VK-1.3 ) )
nanue Ned,
MHYECKOE Neo5. «CwmerieHrue XuMu-
TECTUPOBAHUE,
paBHOBE- YECKOT'O PAaBHOBECHS
3amnTa
cHue»
Tewma 3. YK-1.1, 2
«CtpoeHue VYK-1.2
atoma. [le- | Jlexkumst NoS. «Ctpoenue
pruoaunye- atroma. Ilepuonnue-
TECTUPOBAHUE
CKag CH- cKas cucreMa. XHUMH-
cTeMa. XH- | 9ecKas CBA3b»
MHYecKas
CBSI3b)»
Tema 4. Jlexnus Ne6. «Oxucnu- YK-1.1, 2
«Oxucnu- TEJIHHO- VK-1.2
TECTUPOBAHUE
TENBHO- BOCCTAHOBUTEILHBIE
BOCCTaHO- CBOMCTBA BEMIECTBY
BuTenbHbIe | JTaBopaTopHas pabota VYK-1.1, HHIMBILIOM. 32 4
peakuuu. Ne6. «3yuenue okucnu- YK-1.3 e
nmanue No5,
Kommeke- | tenpHO-
TECTUPOBAHUE, 3a-
HBIE CO€U- | BOCCTAaHOBUTEIBLHBIX Ta
HEHUI» CBOICTB BEIIECTBY»
Jlexmus Ne7. «Kom- YK-1.1, 2
MJIEKCHEBIE COEIUHE- VK-1.2 TECTUPOBAHUE
HUS»
JIaGoparopHas paboTa VYK-1.1, 2
Ne7. VK-1.3
. TECTUPOBAHUE, 3a-
«3yueHne CBOMCTB -
KOMIIJIEKCHBIX COEIUHE-
HUN»
2. Pasznea 2. «XuMHSA JIEMEHTOB» YK-1.1, TeCTHDOBANME 4
VK-1.2 P
Tema 5. | JJekmusts Ne8. «Xumus VK-1.1 TeCTHDOBAIE 4
«XuMHg  S- | BOXXKHEHIIUX  OHOTEH- YK-1.2 p
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Ne Ha3Banue Ne u HazBaHue dopmMupyemblie Bun Koua-
o/n | PA3RENa, JIEKIUI1/J1a00pPaTOPHBIX | KOMIETEHIIUHN KOHTPOJILHOT0 BO
TeMbl pador MepONPUSITHUSI 4yacoB
DJIEMEHTOB» | HBIX JJIEMEHTOB U WX
COECIMHEHUN
Tema 6.
«Xumus p-
u d-
DJIEMEHTOBY
3. Pasznea 3. «KayecTBeHHBIN M KOJIHYe- YK-1.1, 16
CTBEHHBII aHAJIU3» YK-1.2, YK-1.3 recTupopanue
Tema 7. JlaGopaTopHas pabora YK-1.1, 4
«Kaue- Ne8. «KauectBennsie pe- YK-1.3
. . TECTUPOBaHUE, 3a-
CTBEHHBIN aKLWW BaXHEUIIUX Ouo- Ta
aHAIIH3» TCHHBIX 3JICMCHTOBY
Tema 8. JlabopaTtopHas pabota YK-1.1, 2
«I"paBu- Ne9. «Omnpenenenue Oa- YK-1.3
TECTUPOBaHUE, 3a-
MeTpue- pusi B pacTBOpe coiiu Oa- HTa
CKHUIi aHa- pus»
U3
Tema 9. JlaGopaTopHas pabora YK-1.1, 2
«Twurpn- Nel0. «Onpenenenune VYK-1.3 TECTUPOBAHUE, 3a-
MeTpuye- KHCIIOT U IIeNoueit Me- mTa
CKUH aHa- TOJOM HEWUTpaI3alUN)
JU3» JlaGoparopHas pabota YK-1.1, 2
Nell. «Ompenenenue YK-1.3
. 3amTa
00111e# KECTKOCTH BO-
JTBD»
JlabopaTtopHas pabota YK-1.1, 4
Nel2. «Ilepmanranaro- YK-1.3
METpPHYECKOE OTpe/Iere- TECTHPOBAIIHE, 33~
MTa
HUe KeTne3a B coau Mo-
pa»
Tema 10. JIaGoparopHas paboTa VYK-1.1, 2
«DPu3uKo- Nel3. «Onpenenenue VK-1.2,
XHUMUYE- Mea MEeToI0M (OoTO- VK-1.3 3aIIuTa
CKHUH aHa- METPHUN
TN3»
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3AOYHASA ®OPMA OBYYEHUA

Tabnuna 46
Conep:kaHue JeKUMi/J1adopaTOPHBIX pad0T M KOHTPOJIbHbIE MEPONIPUSITHS
Ha3Banmue . dopmMupyembie Bu Koua-
Ne Ne 1 Ha3BaHue JeKIui/ pMupy A
pasjieda, KOMIIeTEHIIHH | KOHTPOJILHOIO BO
n/n J1a0OpaToOpHBIX PadboT
TeMbI MEPONpHUSITUSL | YaCOB
1. Pa3nen 1. «TeopeTuyeckne 0CHOBbBI» YK-1.1, TeCTHDOBAHME
VK-1.2, VK-1.3 P 6
Tema 1. Jlexmms Nel. «CtexmomeT- YK-1.1 TECTUPOBAHUE 2
«Crexmo- puueckue pacuersl. Pac- YK-1.2
MeTpuye- TBOPBI»
ckue pacue- | JJabopaTtopHas padora Nel. VK-1.1 TECTUPOBAHUE, 2
Thl. Pac- «JKCIepuMEHTaIbLHOE OIpe- YK-1.3 3ammra
TBOPBI» JIeJICHUE BOJIOPOIHOTO TTOKa-
3aTess
Tema 4. Jlexuust Ne2. «Oxucnu- VK-1.1 TECTUPOBAHUE 2
«Oxucnu- | TeJIbHO- YK-1.2
TEJIBHO- BOCCTAaHOBHUTEJbHBIE peaK-
BOoCcTaHO- | Iuu. KoMmIiekcHbIE CO-
BUTEIIbHBIC | €ITUHCHUS)
peakuuu.
Kowm-
MJIEKCHBIE
coequHe-
HUS
2. Pasznea 3. «KauecTBeHHBIN U KOJIHYe- YK-1.1, 2
N . TeCTUPOBaHHE
CTBEHHBbIIl XMMUYEeCKHI aHAJIHN3)» YK-1.3
Tema 9 VK-1.1 2
) JlaGopatopHas padoTa Ne2.
«Tutpu- patopHas p YK-1.3
«OmnpeneneHre KUCIOT U 111e-
MeTpuye- 9 . 3aIuTa
o J04el METOJI0M HeUTpaIu3a-
CKUU aHa-
107070%
JIU3Y
OYHAS ®OPMA OBYUYEHUSA
Tabmuma 5a
IlepeyeHb BONMPOCOB JIsi CAMOCTOSITEILHOI0 U3YyYeHU s JUCIUINIMHBI
Ne Ha3sBanmue pa3nena, IlepeyeHb paccMaTpuBaeMbIX BOIIPOCOB /IJIA CAMOCTOSI-
n/n TeMbI TeJbHOI0 U3YYeHH S
Pazgean 1. «Teopernyeckue 0CHOBbBI»
1. | Tema 1. «Crexuomerpu- |1. OCHOBHBIC OHATHS CTEXHOMETPHH: MOJIb, MOJISIPHASI Macca

YCCKUC PpaCUCTHhI.

TBOPBI»

Pac- (YK-1.1)

2. OCHOBHBIE 3aKOHBI CTEXHOMETPHUH: 3aKOH MOCTOSHCTBA CO-
CTaBa, 3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOHBI KPATHBIX
1 00BbEMHBIX OTHOIIEHHUH, ra3oBbie 3akonbl (YK-1.1, VK-1.2)

3. duznyecKkre U XUMHUECKUE CUJIbI, 00YCIOBIUBAIOIINE 00pa-
3oBanue pacteopo (YK-1.1, VK-1.2)

4. bydepnsie cuctemsl B Ononoruueckux mponeccax (YK-1.1,
VK-1.2, YK-1.3)

5. 3nauenue runponusa s pacrenuii (YK-1.1, YK-1.2)
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Ha3zBanmue pa3neaa,

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /IS CAMOCTOSI-

n/n TeMbI TeJIbHOT0 H3yYeHHUS
2. | Tema 2. «Ckopocts u | l.IlpencraBienne 00 3HEpruM akTUBALMU, JHEPreTHUUYECKOM
JHEpreTHKa XHMHYECKHX | Oapbepe u akTuBHpoBaHHOM Komiutiekce (YK-1.1, YK-1.2)
peakiuid.  Xumuueckoe | 2.3HayeHHEe XUMHUYECKOW KHHETUKM B XHUMHUHU, OUOJOTHH H
paBHOBECHE» cenbckoMm xosstiictBe (YK-1.1, YK-1.2)
3.IonsTre kaTanusa u karanuzaropo (YK-1.1)
4. depmentarusHblil katamu3 (YK-1.1, YK-1.2, YK-1.3)
5.Ponp xumuyeckux paBHoBecuid B npupone (YK-1.1, YK-1.2,
YK-1.3)
3. | Tema 3. «Crpoenue | 1.KBanToBO-MexaHuueckas reopus crpoenus aroma (YK-1.1)
atoma. IMepuoaunue- | 2. Kpanrosbie uncna (YK-1.1)
ckasg cuctema. Xumu- | 3.CrnocoOsl 3amucu 3aeKTpoHHBIX (hopmyr aroma (YK-1.1, VK-
gecKas CBI3bY 1.2)
4.KoBanentHas cBs3b 1 ee cBoiicta (YK-1.1, YK-1.2)
5.Bonopoanas cBsi3b u ee 3Hauenue (YK-1.1, YK-1.2)
6. Merayumyeckas cBsizb (YK-1.1)
4. | Tema 4. «Okucnurenb- | 1.Poas oKUCTUTENHHO-BOCCTAHOBUTENBHBIX PEAKIUI B MPUPO-

HO-
BOCCTaAaHOBHUTCJIBbHBIC
pPCaKIru. Kommiekc-

HBIC COCAHUHCHUA

ne u cenbekoM xo3siictre (YK-1.1, YK-1.2)

2.CrenieHb okuciieHHss W mpaBwia ee Haxoxnaenus (YK-1.1,
YK-1.2)

3.CocraBnenue ypaBHEHHIA OKHCIIUTEIBHO-
BoccTanoButesbHbIX peakiuii (YK-1.1, YK-1.2, YK-1.3)

4. Knaccuduxanusa xomiuiekcHbix coenuHenui (YK-1.1, VK-
1.2, YK-1.3)

5. Xumudeckas CBsi3b B KOMIUIEKCHBIX coenuHeHusx (YK-1.1,
VK-1.2, YK-1.3)

Pazgea 2. «XuMud 3J1eMEeHT

0B»

5.

Tema 5. «Xumus
3JIEMEHTOBY

s-

1.Tuapuapl IETOYHBIX M MICJTOYHO3EMENIbHBIX METAJUIOB, WX
coneobpasubiii xapakrep (YK-1.1, YK-1.2)

2. OKHCITUTEIbHO-BOCCTAHOBHUTENIbHASL JIBOMCTBEHHOCTh MEPOK-
cuna Bogopoaa (VK-1.1, YK-1.2)

3.XKectkocTth Bosbl U MeToIbI ee yerpanenus (YK-1.1, VK-1.2)

Tema 6. «Xumus p- u
d-ameMeHTOB»

1. bop u amoMuHui, (U3HUECKHE W XUMHYECKHE CBOMCTBA
(YK-1.1, YK-1.2)

2. Kuciopoansle coeTMHEHUS, THAPOKCUIBI, COJTM OOpa M allto-
munus (YK-1.2)

3. Bop u amromunwmii B Onocucremax (YK-1.2)

4. Kucnopon kak opranorenssiii anement. O30 (YK-1.2)

5. OkucnutenbHble cBoicTBa Kucaopoaa (YK-1.2)

6. DKoJjoruyeckas poib Kuciaopona u o3oHa armocdeps! (YK-
1.2)

7. Cenen kak ouorennsii anement (YK-1.2)

8. I'anorensl. Consnast kucnota u xiaopus! (YK-1.2)

9. Kucnopozconepxamiue COeAMHEHHS TaJIOTCHOB M X TIPUMe-
HEHHe B KadecTBe ae3nHpuimpyomux Bemiects (YK-1.2)

10. ®@rop u oz kak mukpoanemenTsl (YK-1.2)

11. OcoOeHHOCTH XUMHH ITMHKA, MOJIMOJIeHA, MapraHiia, Ko-

OasbTa, HUKEIs, MeM Kak OnoreHHbIx 3nemeHToB (YK-1.2)

Pa3nen 3. «KadyecTBEeHHBIN M KOJHMYECTBEHHLIN aHAJIN3)

7.

Tema 7. «KauecTBEeHHEBIN
aHAITNA3»

1.Meronpl paszaeneHus ¥ KoHieHTpupoBanus BemectB (YK-
1.1, YK-1.3)

2.Knaccudukanus katroHoB u annonoB (YK-1.1, YK-1.3)
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Ha3zBanmue pa3neaa,

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /IS CAMOCTOSI-

n/n TeMbI TeJIbHOT0 H3yYeHHUS
3. AHanuTHYEeCKUEe peakIuu U crocoObl ux BhIMoaHEHUs (YK-
1.1, YK-1.3)
4. Tunsl anamutnyeckux peaxuii (YK-1.1, VK-1.3)
5. Bunbl ananutraeckux curaanos (YK-1.1, YK-1.3)
8. | Tema 8. «I'paBumerpu- | 1. YCIIOBHS KOJUYECTBEHHOTO OCAXICHHS TPYIHO PacTBOPHU-
YeCKUI aHau3» mbix BemiectB (YK-1.1, YK-1.3)
2. TlocnemoBaTenbHOCTh OIEpalldii W TPUEMBI 00paOOTKH
ocazkoB, mpombiBanue ocaakoB (YK-1.1, YK-1.3)
3. Buasr npomeiBHoii xkuakoctu (YK-1.1, YK-1.3)
4. JlekaHTanuus ¥ (QWIBTPOBAHHME, BAPUAHTHI U TEXHUKA ITHUX
onepanuii (YK-1.1, YK-1.3)
5. IlpousBeneHune pacTBOPUMOCTH, IMPOU3BEIACHHUE AKTHBHO-
creii u pactBopuMocTh atekrpoinrta (YK-1.1, YK-1.3)
6.OcaxxaeHne W AKCTPAKIUS KaK OCHOBHBIE METOJBI pasJielie-
HUS ¥ BBIJCICHHS IIEJICBOTO BEIIECTBA M3 OHMOJIOTHYECKOTO
oobekra (YK-1.1, VK-1.3)
7.ITomHOTa OCaxaeHHUS W (AKTOPHI, BIUSIONIME HA IOJHOTY
OCaKJICHUS: BIHMSHHE OJHOMMEHHBIX HOHOB, «COJEBOH 3(h-
dbexr» (YK-1.1, YK-1.3)
8. TeopeTndeckoe 00OCHOBaHWE BBHIOOpPA ONTHUMAIIBHBIX YCIIO-
BUW TIOJYYCHHUS KPHUCTALTMYECKUX U aMOP(HBIX OCaIKOB
(YK-1.1, YK-1.3)
9.Bunbl coocaxnenuss u crnoco0bl ux ycrpanenus (YK-1.1,
YK-1.3)
9. | Tema9. 1.Ponp MHAMKATOPOB B METO/IE€ KUCIOTHO-OCHOBHOT'O THTPOBA-
«TutpumeTpuaecKuit st (VK-1.1, VK-1.3)
aHaJIn3» 2. Teopus unankaropos. Beioop nnankaropos (YK-1.1)
3.Boruncnenust pH B pa3nmnyHble MOMEHTBI TUTPOBAHUS H TI0-
CTpOEHHE KPUBBIX TUTPOBAHUS CHIBHBIX M CIa0bIX KUCIOT U
ocHoBanmii (YK-1.1)
4.Peakuuu KoMIuleKcooOpazoBaHus. KOMIIEKCOHBI U KOM-
wiekconatsl (YK-1.1, VK-1.3)
5.Meramumnaukatopsl. [Ipumepsr (YK-1.1)
6. CymHocTs mporieccoB okucieHus u BoccranopneHus (YK-
1.1, VK-1.3)
7.KpuBBIE OKHCIHTEIEHO-BOCCTAHOBUTEIBHOTO THTPOBAHUS
(YK-1.1)
8. lHiMKaTopel OKUCIUTETFHO-BOCCTAHOBUTEIIFHOTO THTPOBA-
nus (YK-1.1)
9.Nomometpusi. XapaKTepHCTHKa METOZa. YCIIOBUS TPOBEE-
HUs wopomMerpuueckoro tutpoanus (YK-1.1)
10. [IpuroroBrieHne pabovero pacTBopa THOCYIb(haTa HATPHSL
(YK-1.1)
11. Crangaptusanus pactBopa Trocyibdara Hatpus (YK-1.1,
YK-1.3)
12. Kpaxman kak uaaukarop (YK-1.1, YK-1.3)
13. Mopomerpuueckoe onpeaencaue meau (YK-1.1, YK-1.3)
10. | Tema 10. «®usuko- | 1. UaauKaTopHBIC JIEKTPOALI U JIEKTPOAbl cpaBHeHUsA. CTek-

XUMHUYECKUN aHAIIN3)

nstHHbIe nekTpoasl (YK-1.2, VK-1.3)
2. Ilpumenenne u 3Hauenue xpomarorpaduu (YK-1.1, VK-1.2,
YK-1.3)
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n/n

Ha3zBanmue pa3neaa,
TEeMBI

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /IS CAMOCTOSI-
TEeJILHOTO H3yYeHHs

3. PacnpenenurensHas xpomarorpadus Ha Oymare (YK-1.1,
YK-1.2, YK-1.3)
4. Crextpsl nornomieaus pactsopos (YK-1.2, YK-1.3)

5. ®oromerpudeckue peaknuu (YK-1.2, YK-1.3)

3AOYHASA ®OPMA OBYYEHUA

Ilepeyenb Bonpoco

Tabmuma 50
B JIJISl CAMOCTONAATEILHOI0 M3YYeHHUsI TUCIUTLINHBI

Ha3Banmue pa3nena,
TEeMBbI

Hepe'{eHL paccMaTpuBaEeMbIX BOIIPOCOB NJId CaMOCTOI-

TCJIbHOI'0 U3YyUYCHHU S

Pa3nea 1. «Teopernu

€CKHE OCHOBBI»

Tema 1. «Crexuomerpu-
yeckue pacyersl. Pac-
TBOPBI»

1. OcHoOBHBIEC MOHSATHS CTEXHUOMETPHUH: MOJIb, MOJISIPHASI Macca,

KOJIMYECTBO BEIIECTBa, MOJISIpHBIH 00beM (YK-1.1)

MornbHas 107151 BemiecTBa B cMecH, B pactBope (YK-1.1)

Maccosas mois saementa B Bemiecte (YK-1.1)

OcHOBHBIE 3aKOHBI CTEXHOMETPHH: 3aKOH TIOCTOSIHCTBA CO-

CTaBa, 3aKOH COXPAHEHUs MaCChl BEILIECTB, 3aKOHBI KPAaTHBIX

¥ 00BEMHBIX OTHOILICHUH, ra3oBbie 3akoHbI (YK-1.1, YK-1.2)

6. dusznueckue U XUMUYECKHUE CUJIIbI, 00YCIIOBIIMBarOLE 00pa-
3oBanue pactBopoB (YK-1.1, YK-1.2)

7. Bydepnslie cuctemsl B Ononoruueckux npomeccax (YK-1.1,
YK-1.2, YK-1.3)

8. 3nauenue ruaposusa s pacrenuii (YK-1.1, VK-1.2)

~own

Tema 2. «Ckopocts u
DHEPreTUKa XUMHUYECKHX
peakimii.  XUMHUYECKOE
paBHOBECHE»

1. IlpencraBienue 00 HSHEPrUM AaKTUBALUHU, SHEPreTHYECKOM
6apbepe u aktuBrpoBanHoM komruiekce (YK-1.1, YK-1.2)

2. 3HayeHHWEe XWUMHUYECKOW KHHETHUKH B XUMHH, OHWOJIOTUU H
cenbckoM xossiictBe (YK-1.1, YK-1.2)

3. Tlonsarue karanusa u karanuzatopon (YK-1.1)

4. ®epmenrtatuBublii kKatamus (YK-1.1, VK-1.2, YK-1.3)

5. Ponp xummueckux paBHoBecuil B mpupone (YK-1.1, YK-1.2,
YK-1.3)

Tema 3. «CtpoeHnune
aToMma. [lepnonnue-
ckasg cucrema. XHUMHU-
gecKas CBI3h»

1. KBaHTOBO-MexaHmueckas Teopusi crpoenus aroma (YK-1.1)
2. KBanrosbie uncna (YK-1.1)

3. Cnocobbl 3amucu 31eKTpoHHbIX (opmyn atoma (YK-1.1,
YK-1.2)

4. KoBasienTtHas cBsi3b 1 ee cBoiictBa (YK-1.1, YK-1.2)

5. BomoposHast cBsi3b u ee 3Hauenue (YK-1.1, YK-1.2)

6. Meranueckas cBs3b (YK-1.1)

Tema 4. «OKUCIUTEND-

HO-
BOCCTAHOBHUTEJIbHBIE
peakuuu. Kommiekc-

HBIC COCAHUHCHUA

1.Poib OKHCITUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIMA B IMPUPO-
ne u cenbckoMm xo3stiictBe (YK-1.1, YK-1.2)

2.CrerneHb OKHCIEHUs W TpaBwia ee Haxoxaenms (YK-1.1,
YK-1.2)

3.CocraBnenue ypaBHEHUU OKHCIIUTEJIHHO-
BoccraHoBUTENBHBIX peakimii (YK-1.1, VK-1.2, YK-1.3)

4. Knaccudukanus xomruiekcHbix coeaunenuin (YK-1.1, VK-
1.2, YK-1.3)

5. Xumuueckas CBsi3b B KOMIUIEKCHBIX coeamHeHMsXx (YK-1.1,

VK-1.2, VK-1.3)
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Ne
n/n

Ha3zBanmue pa3neaa,
TEeMBI

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /IS CAMOCTOSI-
TEeJILHOTO H3yYeHHs

Pa3nen 2. «XuMus dJIeMEHT

0B»

5.

Tema 5. «Xumusg s-
3JIEMEHTOB)

1. Tuapuabpl IMENOYHBIX M IIETOYHO3EMEIBHBIX METAJIOB, UX
coseobpasusiii xapaktep (YK-1.1, YK-1.2)
OKHCIUTENbHO-BOCCTAHOBUTEIIbHASL TBOUCTBEHHOCTD MEPOK-
cuna Bogopoaa (YK-1.1, VK-1.2)

3. XKectkoctb Boabl 1 MeTo bl ee yerpaHenus (YK-1.1, YK-1.2)

2.

Tema 6. «XumMus p- u
d-anemMeHTOBY»

1. bop u amomunuii, u3nUecKue W XUMHYECKHE CBONCTBA
(YK-1.1, YK-1.2)

2. Kucnopoaasie coeAMHEHUs, TUAPOKCUIBI, COJIM Oopa U alto-
munus (YK-1.2)

3. bop u amomunuii B 6uocucremax (YK-1.2)

4. Kucnopon kak opraHoreHHslit anement. O3on (YK-1.2)

5. OkucnutensHbie cBolicTBa Kucmopozaa (YK-1.2)

6. DKoJoruyeckas poib kuciaopona u o3oHa armocdepst (YK-
1.2)

7. Cenen xak ouorennsbii 3ineMent (YK-1.2)

8. I'astorensl. Consnast kucnora u xjaopuas! (YK-1.2)

9. Kucnopoacoaepskamiye COeTUHEHNS TAIOTEHOB M X MPHMeE-
HEeHHE B KadecTBe Ae3uHpuimpyromux Bemects (YK-1.2)

10. ®rop u #oj kak mukpodnementsl (YK-1.2)

11. OcoOeHHOCTH XMMHMH ITMHKA, MOJIMOJeHA, MapraHiia, Ko-

OaybTa, HUKEJs, MeJIi Kak OnoreHHbIx 3eMeHToB (VK-1.2)

Pa3pen 3. «KayecTBEeHHBIN M KOJMYECTBEHHBLIN aHAJIN3)

7.

Tema 7. «KauecTBEeHHBIN
aHaAIN3»

1.Meronsl paszneneHus W KoHIEeHTpupoBaHuUsi BemiecTB (YK-
1.1, YK-1.3)

2. Knaccuduxkanus katruonoB u annoHos (YK-1.1, YK-1.3)

3. AHanmuTHYeCcKHe peakiuu U crnocoOsl ux BeimonHeHus (YK-
1.1, YK-1.3)

4. Tunbl anamutnueckux peaximii (YK-1.1, YK-1.3)

5. Bussl ananmutrueckux curaanos (YK-1.1, YK-1.3)

Tema 8. «I'paBumerpu-
YECKHUW aHAIIU3»

1.VcnoBus KOJIMUYECTBEHHOTO OCAXKICHHUA TPYAHO DPACTBOPH-
mbix BemectB (YK-1.1, VK-1.3)

2.1locnenoBaTenbHOCTh ONEPALUi U IPHEMbI 00pPabOTKU OCaj-
KoB, mpoMbiBanue ocaakos (YK-1.1, YK-1.3)

3. Bunsr mpombiBHo# xuakoctu (YK-1.1, YK-1.3)

4.]lexanTtanus ¥ (QUIBTPOBAHWE, BAPHAHTHI W TEXHHKA JTHX
onepanuii (YK-1.1, YK-1.3)

5.[IpousBenenne pacTBOPUMOCTH, TIPOU3BEICHUE aKTUBHOCTEH
u pactBopuMocTsh 3ekrponuta (YK-1.1, YK-1.3)

6. OcaxxieHre W AKCTPAKIUS KaK OCHOBHBIE METOJBI pasJielie-
HUS ¥ BBIJICNICHUS 1I€JI€BOT0 BEIIECTBa M3 OHMOJIOTHYECKOTO
oobekra (VK-1.1, VK-1.3)

7.1lonmHoTa OcaxkaeHUs W (aKTOPHI, BIUSIOLIME HAa IOJHOTY
OCaKIICHHSI: BIIMSIHHE OJHOMMCHHBIX HMOHOB, «COJICBOH 3(-
dexm (YK-1.1, YK-1.3)

8. TeopeTnueckoe 0OOCHOBaHHME BBIOOpAa ONMTHUMAIBHBIX YCIIO-
BUH TOJYYEHHUS KPHUCTAUIMYECKUX U aMOPQHBIX OCaIKOB
(YK-1.1, YK-1.3)

9.Bunsl coocaxkaenus u crnocodbl ux ycrpanenus (YK-1.1,
VYK-1.3)

Tema 9.

1. Posib MHAMKATOPOB B METO/I€ KHCIOTHO-OCHOBHOI'O TUTPOBA-
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n/n

Ha3zBanmue pa3neaa,
TEeMBI

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /IS CAMOCTOSI-
TEeJILHOTO H3yYeHHs

«Tutpumerpuueckuit
aHaIU3)

s (YK-1.1, YK-1.3)

2. Teopus unaukaTopoB. Beibop nnaunkaropos (YK-1.1)

3.Boruncienus pH B pa3nndyHble MOMEHTHI THTPOBAaHUS U TIO-
CTPOCHHUE KPUBBIX TUTPOBAHUS CHIIBHBIX U CIA0BIX KHCIOT H
ocuopanuii (YK-1.1)

4.Peakuun KxomriiekcooOpa3oBaHus. KOMIUIEKCOHBI U KOM-
mwiekconarsl (YK-1.1, VK-1.3)

5. Meraimmnaukaropsl. [Tpumepst (YK-1.1)

6. CymHOCTh mporeccoB okucieHus u BoccraHoBiacHus (YK-
1.1, YK-1.3)

7.KpuBble OKHCIHTEIBHO-BOCCTAHOBHTEIBHOTO THUTPOBAHUS
(YK-1.1)

8. UHauKaToOpbl OKUCIUTEILHO-BOCCTAHOBUTEIILHOTO THTPOBA-
Hust (VK-1.1)

9.Uonmomerpus. XapakTepucTUKa METoJa. YCJIOBUS TPOBEJIE-
HUs nogomerpuyeckoro turposanus (YK-1.1)

10. IIpuroroBienue pabodero pactBopa THOCYJIb(aTra HATPHUSL
(YK-1.1)

11. CrannapTtusaiust pactBopa tuocyibdara Hatpus (YK-1.1,
YK-1.3)

12. Kpaxman kak uaaukarop (YK-1.1, YK-1.3)

13. Mopomerpuueckoe onpeaencaue mean (YK-1.1, YK-1.3)

10.

Tema 10. «Pusuxo-
XUMHUYECKUN aHAIIN3)

1. MniukaTopHble 3EKTPOJbI U 3IEKTpoabl cpaBHeHUs. CTek-
nstaHbIe 3nekTpoasl (YK-1.2, YK-1.3)

2.Tlpumenenne u 3HaueHue xpomarorpaduu (YK-1.1, YK-1.2,
YK-1.3)

3.PacnpenenurensHas xpomartorpagus Ha Oymare (YK-1.1,
YK-1.2, YK-1.3)

4. Cnextpsl nornorenus pacteopos (YK-1.2, YK-1.3)

5. ®oromerpuueckue peakimu (YK-1.2, YK-1.3)

5. Obpa3oBaTebHbIE TEXHOJIOTHH

Tabmuua 6

HpHMeHeHI/Ie AKTUBHBIX 1 HHTCPAKTUBHBIX Oﬁpa?.OBaTeJILHbIX TEeXHOJIOThii

Ne

n/n

Tema u popma 3ansaTHs

HaunmeHnoBaHHe MCIO/Ib3YyeMBbIX
AKTUBHBIX U HHTEPAKTUBHBIX 06Pa30BaTeJII)HI)IX
TexHoJI0rui (popm ody4eHust)

[Ipurorosnenue
3alaHHON KOHLIEHTpaLuu

pactBopa

JIP | I'pynmnoBasi paboTa Ha 3aHATHUH, OTPAOOTKA HABHIKOB
B3BEIIMBAHMS, W3MEpPEHUs TUIOTHOCTH PacTBOPOB
apeoMeTpOM, BBIMOJHEHUE CTATUCTUYECKON 00padoT-

KU ITOJIYUCHHBIX PE3YJILTATOB

DKCIepUMEHTAIILHOE
onpeaeieHue
HOTO MOKa3aTens

BOJIOPOI-

JIP | I'pynmnoBasi paboTra Ha 3aHATHH, OTPAOOTKA HABHIKOB
paboTel HA MOHOMEPE, COMOCTABICHUE HAOIIOIaEMBIX

SIBJICHHH C TCOPCTUUCCKHUMU TTOJIOKCHUAMUA

N3yuenune
(hepHBIX pacTBOPOB

CBOMCTB Oy-

JIP | I'pynmnoBast paboTa Ha 3aHATHH, OTPAaOOTKa HaBBIKOB
paboThl HA MOHOMEpE, COIMOCTABIECHNE HAOII01aeMbIX

SIBJICHUH C TCOPCTUUCCKHUMU TTOJIOKCHUAMUA

I/I3yquI/Ie BIUAHUA TIpU-
poabl COJIM Ha MIPONHECC

JIP

I'pynnoBas paboTta Ha 3aHATHH, pa30op MPOOIEMHBIX
CUTYaIlMii, COMOCTaBICHUE HAOJI0/IaeMbIX SIBJICHUU C
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HaumenoBanue HCII0Jb3YyEMBIX

Jr:;ln Tema u dopma 3aHaTHS AKTHBHBIX H HHTEPAKTHUBHBIX 00Pa30BaTeIbHbIX
TexXHoJIoruil ((hopm 00yUeHu)
TUJIPOJIN3a TEOPETUICCKUMH TTOJIOKCHHUSIMH
5. | Cmemenue xumuueckoro | JIP | I'pynmoBas paGorta, pa30op mpoOJIEMHBIX CHUTYaIH,
paBHOBECHS MOWCK IYTH PEIICHUS MPOOJIEMBI (JJIEMEHT «MO3TOBO-

T'O IMTYypMay)

6. | U3yuenme oxucaurtensb- | JIP | [pynnoBas paboTta Ha 3aHATHH, pa30op MpoOIEeMHBIX

HO-BOCCTAHOBUTEJIBHBIX CUTyallMl, KOJUIEKTUBHOE PEUICHHME 3a1ad, COCTaBe-
CBOMCTB BEILIECTB HUE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii
7. | U3yuenue cBoiictB KkoMm- | JIP | I'pynnoBas paboTra Ha 3aHATHH, COIIOCTaBJICHUE
IJIEKCHBIX COCUHEHUN HaOJI0AAEMBIX SIBJICHUH C TEOPETUYECKUMH IOJOXKe-
HUSMU
8. | KauectBeHHble peakiuu | JIP | BoinonHenune naGopaTOpHOI MccienoBaTeIbCKONW pa-
BAKHEHUIIINX OMOTreHHbIX 00Thl YaCTUYHO-TIOMCKOBOI'O XapakTepa, KOJIEKTHB-
JJIEMEHTOB Hasi MBICIMTENbHAS JIeATEIBbHOCTh, pa3bop mpodiem-

HBIX CUTyalui

9. | Onpenenenue OGapust B pac- | JIP | I'pynmoBast paboTa mpu BBIIOJIHEHUU J1A0OpaTOPHOU

TBOpE conu OGapust paboThl U pellieHHue aHAIUTUYECKUX 3a7ad Ha OCHOBE
SKCIIEPUMEHTA

10. | Onpenenenne kucnor u | JIP | ['pynmoBas paGora mpu BHINOTHEHHH JTabOpaTOpHOI

1iesioue MeTooM HelTpa- paboThl U PEIICHUE aHATUTHYECKUX 3a]lad Ha OCHOBE
J3aIu JKCIEPUMEHTa

11. | Onpenenenue obmeit xxect- | JIP | Beimonnenne mabopaTopHOW HCCIIEIOBATEIBCKON pa-

KOCTHU BO/JIbI 0O0Thl YAaCTUYHO-TIOMCKOBOTO XapakTepa, pelIeHHe

AHAIIMTUYCCKUX 3a1a4 Ha OCHOBC OKCIICPUMCHTA

12. | Ilepmanranaromerpuueckoe | JIP | BrimonHeHnue nabopaTopHON HCCIENOBATENBLCKOM pa-

OIIpEJICJICHUE JKeJe3a B CO- 0O0TBl YAaCTUYHO-IIOMCKOBOIO XapakTepa, peLICHHe
1 Mopa AHAJIMTUYECKUX 3a/1a4 Ha OCHOBE DKCIIEPHMEHTA
13. | Onpenenenne menu wme- | JIP | I'pynmoBas paGora Ha 3aHSTHH, OTPAOOTKa HABBIKOB
ToOM (poTOMETpUHN MIPUTOTOBIIEHHUSI PacTBOPOB, paboThl Ha (HOTOKOJIOpH-
meTpe KOK-2

6. Tekyummii KOHTPOJIb YCIIeBAEMOCTH M MPOMEKYTOYHASI ATTECTALUSA 110 UTOraM OCBOEHUS
AUCHHUILINHBI

6.1. TunoBbIe KOHTPOJIbHBIE 32IaHNS WM HHbIE€ MATEPHAJIbI, HEOOXOIUMbIE JJIsl OLEHKHU
3HAHMI, yMEHUI1 U HABBIKOB H (MJIM) ONBITA AeSITEILHOCTH
IlepeyeHb TECTOBBIX BONIPOCOB K KOHTPOJIbHBIM MEPONIPUATHSAM I10 pa3aeiaM
TecroBble Bonpockl K pasaeny 1.
1. MonspHas Macca 5KBHBaJIEHT KapOoHaTa HaTpus (I/MOJIb) paBHa
a) 106 0) 53 B) 83 r) 41,5

2. @akTop SKBUBAJICHTHOCTH CEPHUCTON KMCIIOTHI B PEAKIIUH MOJTHON HEHTpanu3anuu paBeH

Al 0) 1/2 B) 1/3 r)2
3. Kakue 13 yka3aHHBIX BELIECTB SIBJISIOTCS CIIa0BbIMH IEKTPOJINTAMU: CEPHUCTAsI KUCIIOTA, KapOoHAT Kaus,
TUIPOKCHU HATpUA, TUAPOKCUA aMMOHMS, GocdaT KajabLus, HUTPAT KaJIHs:
a) K>,COg; NaOH; NH4OH B) KNO3, sto;;, K2C03
6) NaOH; Ca3(PO4)2; K>,CO3 I‘) HQSO3; NH,OH; Ca3(PO4)2
4. B pacTBOpax Kakux BEIECTB KOHIIEHTpAIUs HOHOB BOJIOPOJa HauOOJIbILas:

a) CH3COOH 6) HZSO4 B) H3PO4 F) HCIO

5. BemecTtBa, KOTOpbIE MpH AUCCOLMAIMM O0pa3ylOT B KauecTBE KAaTHOHOB TOJBKO HOHBI BOJOPOAA
Ha3bIBAIOTCSL:
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a) meo4YaMu B) KUCJIBIMH COJISIMU
0) KucIOTaMHU T) aM(pOTEPHBIMH THAPOKCHIAMHU
6. BojgHble pacTBOPBI KAKKMX BEIIECTB MPOSBIISIFOT CBOHCTBA CIa0bIX KUCIIOT:
XJIOPOBOJIOPOJI, CepoBOI0po, okcu cepsl (1V), okcun yriepona (1V), aMmuak, MetaH:

a) HCl, HZS, CH4 6) COz, NH3, CH4 B) HZS, COz, SOZ F) SOz, NH3, HCI
7. 3nauenne pH pactBopa, B 1 1 koToporo conepxkutcs 0,2 Moip arierata aMmMoHus 1 0,2 MOJIb YKCyCHO#
kuciotel K,=1,8 -10'5, paBHO

a) 4,74 0)544 B)2,72 r) 9,52

8. B xakoM pacTBope cpena ciraboKuciast

a) pH=16,23 06) pH=1,55 B) pH = 8,35 r) pH=12,25
9. PacTBOpHI Kakux coneit umerot pH > 7:

a) KN03 u K2C03 B) NaNOZ u KzSO4

6) K,CO; u NaNO, F) K,SO, n KNO;

10. OauM 13 POTYKTOB ruponu3a Hutpata xenesa (111) mo Bropoit crynenu sipisercs
a) FEOH(NO;) 6) FEOH(NO;),  B) Fe(OH), NO; r) Fe(OH);
11. Ecmu TtemmepaTypHbIii K03()(PHUIMEHT CKOPOCTH XMMUYECKOW PEaKIMH paBeH 2, TO TMPH IMOBHIMICHUH
temneparypsi ot 20° 10 50°C ckopocTh peakiuu:
a) YMEHBIIUTCS B 2 pa3a B) yMeHbIINTCA B 4 pa3a
0) yBenmuuntcs B 8 pa3 T) YBEIMYIHUTCA B 6 pa3
12. JIna cmemenus papHoBecus B cucteMe SO,y + Clyyy <> SO,Clyyy, AH < 0 B cTOpOHY IpOIYKTOB peak-
MU HEOOXOAUMO:
a) TIOHU3UTh TEMITEPATYPY B) BBECTH KaTaJIH3aToOP
0) moHM3UTH KOHIeHTparuo SO, T') IOHU3HUTD JTaBJICHUE
13. Ilpu yBenuueHuu AaBieHus B cucteMe B 3 pasza ckopocTb Xumuueckoit peakiiuu 2NO ) + O,y <> 2NOyp
+ ...
a) yBenu4urcs B 9 pa3 B) YMEHBIIUTCSA B 27 pa3
0) He U3MEHUTCA T) yBenuuurcs B 27 pas
14. Jlns cMelieHnst paBHOBECHs B CTOPOHY 00pa30BaHMs aMMMaKa Mo ypaBHeHuto peakiuu Ny + 3Hyy <
2NH;, AH < 0 HeoOxonumo
a) TIOBBICUTb JABJICHHE B) MOHHU3UTH KOHIIEHTPAIIUIO a30Ta
0) MOBBICUTH TEMIIEPATYPY T') TOBBICUTH KOHIIEHTPAIIMIO aMMHaKa

15. YBenuueHne CKOPOCTH PEaKLUy O IeHCTBHEM KaTaln3aTopa NpOUCXOIUT B pe3yJIbTaTe. ..
a) YMEHBIIECHHSI KOHLIEHTPALMH PacTBOPOB B) YBEJIMUCHUSI TEMIIEPATYP

0) YMEHBIIICHUs DHEPTUH aKTHBAITUH T') YBEJIMYEHHSI KOHIICHTPAIMN PeareHTOB
16. Kakoe w3 BeIecTB MposBIIsieT BOCCTAHOBHUTENBHEIE CBOMCTBA?

a) Opom 0) o30oH B) okcu yrieposa (1) 1) xpomar kanmust

17. Ykaxxute CXeMbI IIPOIIECCOB OKUCIICHHUSI:

a) PO, +2H" — H,PO, ) NH; — NH,"
6) 20" — 0, r) SO~ — H,S
18. Haiinure cymmy ko3 dunpenToB nepea Bcemu Bemectsamu B OBP, npotekaromeit o cxeme Fe +
H,O+ 0O, — Fe(OH)3:
a) 12 0) 13 B) 15 r) 17
19. O61iee uncio aTOMHBIX OpOUTAIEil Ha TPETHEM IHEPTETHUECKOM YPOBHE PaBHO
a9 0)8 B) 6 r)3

20. Bo30y)IeHHOMY COCTOSTHHIO aTOMa COOTBETCTBYET 3JIEKTPOHHASI KOH(PHUTypaLs

a) 18°2S"2P" 6) 1S°25%2P* ) 1S°2S°2P° 1) 15%25%2P°35%3P*
21. DneMeHTHI TIepeurCIIeHBI B MOPSIKE YMEHBIICHHUS Payca aToMa B psiLy

a) ATIOMHHHN, HATPUHA, KPEMHUH  B) HATPHUH, aJIFOMUHUH, KDEMHHI

0) KpeMHUIA, JIIOMUHHN, HATPUH — T) HATPUNA, KPEMHUIA, ATFOMUHHUI
22. DneMeHThI 5 TpyIIbl 00pa3yroT BBICIIME OKCHIBI 001l (hopMyIIbI

a) 303 6) 3203 B) 3205 F) 304
23. IlopssAKOBBIA HOMEP 3JIEMEHTa BTOPOTO NMEeprUoa, UMEIOIIETO B HEBO30yKJ€HHOM COCTO-
SIHUM TPHU HECHAPEHHBIX 3JI€KTPOHA, paBE€H

a)4 0) 5 B) 6 r) 7
24. DHepreTUYecKoe COCTOSHUE BHELIHETO 3JIEKTPOHA aTOMa ONKCHIBACTCS CICAYIOIIUMH 3HAYCHUSIMU KBaH-
ToBbIX uncer: N=3, =0, m=0. DToT aToM OTHOCUTCS K

a) d- omemenTam 0) f —amemenTaM B) P —3JeMeHTaM T) S - DIEMEHTaM
25. B monekyne tpudTopuaga 6opa THO THOpUIN3aLNU JIEKTPOHHBIX opOuTaneit aroma Oopa
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a)SP  6) SP? B) SP® r) SP%d?
26. B MoJekyse Kakoro BemiecTBa CBsI3b D - H HamMeHee nmpouHas?

a) H,O 0) AsH; B) NH; r) BiH;
27. Onpexnenure, CTENCHb OKUCICHHUS U KOOPANHALMOHHOE YHCJIO KOMIUICKCOOOpa3oBaTeiss B COCNU-
Henunu K[AQ(CN),].

a) +1;2 0)-1;2 B)+2;1 1)-2;2

28. Kakoe 13 coeTMHEeHUT SBISIETCS KOMIUIEKCHBIM HEMJICKTPOITUTOM?
a) [Pt (NH3)e]Cls  6) [Pt(NH3)4]Cls ) [Pt (NH3),] Cls 1) [Pt (NH3),Cl,]
29. Kakossl poykThl auccormarmu coman Ks[Fe(CN)g]?

a) 3K" + Fe*" + 6CN° 6) 3K* + [Fe(CN)e]*

B) 3K" + Fe” + 6CN’ r)3K" + [Fe(CN)e]*
30. HazoBute xommmiekcHoe coenunenne: [Co(NHs)sBr]SO,
a) Cynbdart 6pomonenraaMmmun kodaspra (111)
0) Cynbar 6pomonenraammuH (111) kobanbra
B) Cynbsat 6pomonentaammun kobansTa (1)
r) Cynsdat 6pomonenTaammuH (I1) kobanbra

TecToBble BONMPOCHI K pa3jaeny 2.
1. Co mienoyamu B3aMMOJICHCTBYIOT OKCU/IBI (YKa3aTh 2 OTBETA):
a) xenesa (I1) 0) cepnl (V) B) xpoma (1) r) azota (Il)
2. Cymma k03()(HUIHEHTOB B COKPAIICHHOM MOJICKYJIIPHO-UOHHOM YPaBHEHHH B3aHMOJICHCTBHS PaCTBOPOB
XJIOpHUJIa AIFOMHUHUS 1 KapOOHATA HATPUS paBHA
a) 13 06) 19 B)17 r) 15
HI
3. B nenouke npespainenuii Fe — X; — Fe(OH); — X, +...
a) FeCI3 nu F6203 6) FeSO4 u Fe B) F9C|3 u Fe|2 F) Fe(OH)2 51 Felg

4. O6pa3oBaHne COIM aMMOHHSA BO3MOYKHO B XUMHUECKOM peaKIuu:
a) Zn + HNOsqouy 6) Feé + HNOsuomy B) Mg + HNOsqa6 1) Cu+ HNOsqae 5. MonHOMY ypaBHe-
auto Fe** + 30H™ «— Fe(OH); cooTBeTcTBYyeT B3anMozeiicTBre

a) FeZ(SO4)3 n KOH 6) F9C|3 u Mg(OH)2

B) Fe,S; u KOH r) FePO, u NH,OH

6. B pesynbpraTe B3auMOJEHCTBHS YIIIEPOAA C KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTON IpU TEMIEPAType BBI-
JEIISI0TCS
a) SOZ 6) COZ B) C02 uS F) SOZ n C02

7. CokpalieHHOMy MOleKy/spHOMy ypaBHermio Ca”" + COz” = CaCO;z COOTBETCTBYeT B3aMMOJEiCTBIE
MEXY

a) Ca(NO;), u BaCOs 6) Ca(OH), 1 Mg(OH),

B) CaCIz u N3.2C03 I‘) Ca3(PO4)2 n K>,CO3

8. [IpoxykTaMu B3aMMOJIEUCTBUS MENIU C KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOM SBIISIOTCS
a) CUSO4 + HzS + Hzo 6) CUSO4 +S + Hzo

B) CUSO4 + H2 F) CUSO4 + SOZ + Hzo

9. [pu B3aMMOEHCTBIN XJIOpa C TOPSIYUM PACTBOPOM THIPOKCH/IA KalHsi 00pa3yeTcst
a) KCI, KCIOg, Hzo 6) KCI, Hzo, H2

B) KCI, KC|O4, Hzo F) KCI, Clz, Hzo

10.®opmyna BemecTsa, npomymensas B cxeme KMnO, + KNO, + H,SO, — MnSO, + K,SO, + H,0 +

a) NO 6) KNO;  B) HNO, r) NH;
11. [lleno4HbBIE ¥ MIEIIOYHO3EMETHHBIC METAJUIBI B IIPOMBIIIIJICHHOCTH MOTy4YaroT
a) DJIEKTPOJU30M PACILIABOB cOJied  0) BIIEKTPOIM30M PACTBOPOB COJICH
B) alIFOMOTEepMUEH T') BOCCTAHOBJICHHEM OKCHJIOB BOJOPOIOM
12. Tlpu B3aumoelicTBUM IMHKA ¢ N30bITKOM pactBopa KOH obpa3syercs
a) Kz[zn(OH)4] uH, 6) ZnO u H, B)Zn(OH)Z u H,O I‘)KzznOZ u H,O
13. Monekyna PCl; , B koTopoii atoM (ocdopa HAXOIUTCS B COCTOSHHM SP-ruGpuamsanus mMeer
(opmy
a) JTMHEUHYIO 0) IIOCKYIO B) MUPaMHUAANBHYIO T') YIJIOBYIO
HCl  AgNO3 t
14. B nenouke npeppamienuit KH — X; — X, — X; BemectBoM X3 SABISETCS
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a) K202 6) Kzo B) KN02 I‘) K3N
17. T'a3000pa3HbIii KHCIOPOT 00pa3yeTcs B peakilud, cCXxema KOTOpOor
a) H,O, + Kl + H,SO, — 0) H,O;, + HI —
B) H,O, + HzS - l") H,0, + KMnO4 + HzSO4 -
18. Ilpu pacTBOpeHNH cephl B KOHIIEHTPUPOBAHHOM CEPHOI KHCIIOTE 00pa3yeTcs
a) SO u HZO 6) SOQ u H2
B) SOZ + Hzo F) 803, Hz n Hzo
19. Xiopun meawm (1) oOpazyercs pu ISHCTBHH COJISTHOM KUCTIOTHI Ha (YKa3aTh 2 OTBETA). ..
a) oxcunwmenu (1) 6)mems B) 6Gpomua memu (1) 1) xap6onar memu (11)
20. 'padut umeeT KPUCTAIUTHYECKYIO pelieTky
a) MOJISKYJSIpHYIO ~ ©) HOHHYIO B) aTOMHYIO T) METaJUIMYECKYIO

21. OTMeThTe CXEeMBI peakIuii (HeCKOJIbKO), B KOTOPBIX BOJOPOJ MPOSBIISICT BOCCTAHOBUTEIHHBIC CBOM-
CTBa:

a Cu0 + H, — 6) K + H, —
B) H, + O — r) N + H; —
22. B xadecTBe CBIpbs 71 MOJIyYEHUS BOJIOPO/ia B IPOMBIIITIEHHOCTH UCIIOJIB3YIOT:
a) CepHYIO KUCTIOTY 0) IIMHK
B) BOY T) IPUPOIHBIH ra3

23. Yxaxure GpopMyy CHILBUHHATA
a)NaCl  6)KCI B) KCI- MgCl, - 6H,0 r) KCI- NaCl
24. X50p B COETMHEHUSAX MOXKET MPOSBIATH CTEIEHU OKUCIIEHHUS, PaBHbIE:
a)-1 0)-2 B)t7 r)+8
25. YkaxxuTe cXeMbl peakIui, B KOTOPBIX COJITHas KUCJIOTa OKUCIUTENb:
a) MnO, + HCI — 0) Zn + HCI —
B) CuO+ HCI — r) Fe+ HCl —

26. YkaxuTe CXeMy peaKkIMy J1ab0opaTOpHOI O NOJYUYECHHUS XJI0POBOAOPOAA:

a) CH4+C|2 """""""""" > 6) K2804(p'p) + BaClz(p-p)
B) NaCl(kp) +H,SO4(KOHIL.) — r) NaCl(p-p) + H,SO, (pa36.) —
27. OTMeTbTe CXEeMBl pEakuii, B KOTOPBIX MPOJYKTOM MOXKET ObITh KHCIOPOJI:
a) KCIO; B 0) _ v ,KMnO,
B) H,O+Cl, i r) KNO; =8
28. Kakue xa- PAKTEpUCTHKHU BEPHBI B ONIUCAHUU KUcaopoaa?

a) caMbIi pacTIpOCTPAaHEHHBIN 3JIEMEHT B 3€MHOI KOpe

0) merye Bo3myxa B) HE IMEET AJUTOTPOIHBIX MOAU(DUKAIAN

T') IPOCTOE BELIECTBO KMCIOPOA - OJHUH U3 CaMbIX CHJIBHBIX OKUCIIUTENEH

29. Kakue MeTajibl pearupyroT ¢ BOJON MPH OOBIYHBIX YCIOBHIX ?
a) HaTpui 0) uMHK B) Oapuii ) Meab
30. YKaxxuTe cxeMbl peakiiii, B KOTOPBIX Cepa BOCCTAHOBUTEIb:
a)0,+S— B)S+P—» B)CU+S— 1)S+Clh—
31. Ykaxure HopMyJibl BEIIECTB, B COCTaBE KOTOPBIX Cepa MPOSBIIAET CBOIO MAKCUMAJIbHYIO CTEIICHb OKHCIIE-
HUSL:
a)FeSZ 6)H2804 B) SO, F) NaHSO,
32. B kakux rpymnmax ykazaHbl (OpPMYJIbI BEIIECTB, BCE U3 KOTOPHIX PeaTHPYIOT ¢ pa30aBIIeHHOH cep-
HOU KHCIOTOM?
a) Hg, CaCOs3, CuO 0) ZnS. NH3, Fe
B) NaCl(p-p), NaHCO;, KOH r) A1(OH)s, K[A1(OH)4], NaHSO;
33. KoHIIeHTpUPOBaHHAs CepHAas KMCJI0Ta B OTJIMYUE OT Pa30aBICHHON CEPHOM KHUCIOTHI:
a) IpU OOBIYHBIX YCJIIOBUSX PEarupyeT C JKEJIE30M U aIFOMUHUEM
0)BBITECHSIET M3 KPUCTAITNIECKHUX XJIOPUIOB XIOPOBOIOPOI
B)OKMCIIUTENb 3a cyeT HoHoB H' (H;0%)

r) OKHCITHTENb 32 cueT HoHoB S (SO,)
34. Kak uzmensiercs cuna kuciort B psaay H,S — H,SO;—>H,S0,?
a) YMEHBIIIAeTCs 0) Bo3pacraer
B)HaunOoJIee ciiabast — CepOBOIOPOIHAS, HAN0OJIee CUIbHAS — CepHAas

I‘) HC U3MCHACTCA
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35. BogopomHoe coemuHenue dhocdopa MposBIIIET CBOHCTBA
a) aM()OTEPHOrO COCTUHCHHUS 0) ocHOBaHUS
B) HE TIPOSIBIISICT KACIIOTHO-OCHOBHBIX CBOMCTB  T) KHCIIOTHI
36. BonHbIii pacTBOp aMMHUaKa B3auMOJICHCTBYET C

a) COJISTHOM KHCIOTOR 0) HUTpaTOM HaTpHUs
B) Cyib(aToM HATPHUsI T') TUAPOKCHIIOM Oapust
37. Ilpu B3aumoeiicteuu 1 mons H3PO4 1 1 Mmons KOH o6pa3zyercs
a) Cpe/IHSS COJb 0) OCHOBHAsI COJIb
B) KHCTIas COJIb T') BEIIECTBA HE pearupyroT
38. Ykaxxute ¢popmyIsl AUuTuApoopTodocdaroB (YKaKUTe HECKOIBKO OTBETOB):
a) K>;HPO, 6) NaH2P04
B) MgH,P,0; r) NHHPO,

39. Yxkaxure GopMyny OCHOBHOM cOCTaBHO YacT (ocdopura:
a) PH3 6) Ca3P2 B) CaHPO4 F) Cag(PO4)2

40. CocTaBHOH YacThl0 KakuX yaoOpeHuit sBisercs nuruapodocdar xampuus?
a) pocopuTHas Myka 0) ammodoc
B) MpocToii cymepdocdar T) nBoMHOM cynepdocdar

TecToBBIE BONPOCHI K pa3aeny 3.
1. Ipu B3anmozeiicTBiu HoHos Fe** ¢ rexcanmanodepparom (II) katust HaGmogaeTCs 06pasoBaHue:
a) KpOBaBO-KPacHOTO pacTBOpa B) Oyporo ocazaka
0) TEeMHO-CHHEr0 OcaJka r) 6eroro ocaka
2. Merop pa3aeneHus: 1 KOHIIEHTPUPOBAHUS BEIIECTB, OCHOBAHHBIH Ha pacIpe/ieIeHHH KOMITIOHEHTOB MEX-
Iy IByMS HECMEIIINBAIOIUMICS (pa3amMu Ha3bIBaeTCA
a) pekTudukaueir 0) cyOnaumanued B) TUCTHUIALKMEH T) SKCTpaKIueH
3. VloHbI HATPHUS OKPAIIUBAIOT IJIaMSI TA30BOM TOPEIKH B IIBET
a) 3eNIeHBId  0) KENTHI  B) KPACHBIH r) hroneToBeIit
4. I'pynmoBeie peakiuy TO3BOJISAIOT O0OHAPYKUTh
a) KOHKPETHBII MOH B PUCYTCTBUH APYTMX HOHOB  B) HECKOJIBKO MOHOB
0) LenyIo aHATUTHYECKYO TPYIITY HOHOB
5. KauecTBEHHBIM PeareHTOM Ha HOH Ag' ABIseTcs
a) HCI 6) NaOH B) H2804 F) Nag[CO(NOZ)G]
6. Hanbosee celeKTUBHBIM peareHTOM JUisi OOHAPYKEHUS] KATUOHOB aMMOHWUSI SIBJISIETCS
a) pactBop cynbdara menu (II)  B) p-p memnoun
0) p-p KUCIIOTHI r) p-p KMnO4
7. IlpucyTcTBUE HOHA Cu®* B cMecH ¢ moHAMH Fe2+, Fe3+, ZNn*+ MOKHO JI0Ka3aTh, UCTIOJIb3Ys B KAUE€CTBE pe-
aKTHBa
a) pactBop H,S B) pactBop K4[Fe(CN)g]
6) pactBop K3[Fe(CN)s] 1) pactBop ammuaxa
8. BennurHa, MOKa3pIBaOLasi OTHOIIEHUE CYMMAapHOI KOHIIEHTPAK BceX (OpM BEILIECTBA B OpraHuye-
CKO (ha3e K CyMMapHOU KOHLIEHTpaIMU Bcex (popM BelecTBa B BOAHOM (aze, Ha3bIBaeTCs KOAPPHUINESHTOM

a) yIaneHus 0) pacupeneneHusl  B) BBIACICHIS T') OTACIICHUS

9. NoHbI Kanus OKpalInBaroT IJIaMs Ta30BOM TOPEIKH B IIBET

a) 3eJICHbI O) )KENTBI  B) KPacCHBIN T) (PMOJIETOBBIH

10. Ocaxxnaemasi popMa-3TO BEIIECTBO

a) B3BEIIMBAEMOE B pE3yJIbTaTe aHAIHN3a B) B34TO€ I aHAIIN3a

0) BeIIIaIatoNIEe B OCAI0K ') KOTOPHIM BEAYT OCAXKICHHUE

11. KoHIeHTpaIus HOHOB cepebpa B HACKIILIEHHOM pacTBope xiopuia cepebpa (IIP=1,6:10"°) pasna
a) 1,26 -10° 6)810™ B)1,26-10"° 1)810™
12. PactBopumocTs kapGoHara kanbiust CaCOgze> Ca®* + CO3” yermuTest pu 1oGaBIeHIN B PACTBOP
a) XJIOPUIA KaTbIHs B) LIEJIOYU
0) kapOoHaTa HaTpHUs T') CHITbHOUW KUCJIOTHI
13. TutpaHTOM IpHU OIPEAEICHUU BPEMEHHOMN JKECTKOCTH BOJIBI SIBJIAETCS
a) pacTBOP COJSIHOM KHCIIOTHI ~ B) pacTBOP TMAPOKCHIA HATPHUS
0) pactBop TpuioHa b T') pacTBOp KapOOHAaTa HATPHSI
14. Tlpu TUTPOBAaHUM COJISIHOM KHCJIOTBI THAPOKCUIOM HATpPHUs IPUT0JICH HHAUKATOD
a) ¢enondranenH  0) METUJIOBBIA KPaCHBIH B) METHIIOBBIH OpaHKEBBIN
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15.

16.

17.

18.

Urto nokas3piBaeT TUTP pacTBOpa:
a) gyrcio rpaMmoB Bemiecta B 100 T pacTBopa;
0) 4ncIIo rpaMMOB BellecTBa B 1MIT pacTBOpa;
B) YMCIIO TPaMMOB BellecTBa B 1 J1 pacTBOpa;
r) Maccy 1 mi pactBopa
Kaxoif vHANKATOP UCTIONIB3YETCS P KOMIUIEKCOHOMETPHYECKOM OTpeAeTICHIH MarHus?
a) DpHOXpoM uepHbId T B) Mypekcup
0) Cynpdocamumunosas kucinota 1) KceneHoBBII opaHXeBbIit

KommiekconaMu Ha3bIBAalOT
a) [IpousBogHBIC KAPOOHOBBIX KUCIOT B) CoJii HEOPraHUYECKUX KUCIIOT
0) [Ipon3BogHBIC AMHHOTIOTMKAPOOHOBBIX KUCIIOT r') AMUHBI

Kaxoit 06vem 0,1 H. pacTBopa ruapokcua kanus norpedyercs Ha Herrpanusanuio 20 M 0,05 H. pac-

TBOpa COJISTHOM KMCJIOTEHI.

19.

a)

20.

a)

a1

o

10.
11.
12.
13.

14.

15.

16.

17.

18.

a) 40 mn 0) 10 mx B) 20 mx r) 2 M
Tutp nepMaHraHara Kajausi CO BpeMEHEM
ymeHbInaeTcs  0) yBenmmuuBaeTcst  B) OcTaercs HEM3MEHHBIM
IIpu M10OMETPUUYECKUX ONPEACICHUAX IPUMEHSIIOT PacTBOP Mo1a AJIsl IPSIMOrO ONIPEACIICHUS
Oxucnureneit  0) BoccranoButeneld  B) OKuciIUTeNNeH U BOCCTAHOBUTEIICH

Hepeqeﬂb BOIIPOCOB, BLIHOCMMbIX HA MPOMEKYTOYHYIO aTTECTAllUIO
BOl'[pOCbI K 3K3aMEHY

. [Ipenmer xumun. 3HaYE€HUE XUMUU B OMOJIOTHH, CEIHCKOM XO3SHCTBE M OXPaHE OKPYKAIOIIEH

CpeIbL.
OcCHOBHBIE 3aKOHBI CTEXUOMETPUU. XUMUUYECKUN SKBUBAJICHT, ()aKTOP SKBHBAJICHTHOCTH, MO-
JIIpHAasi Macca YKBUBAJICHTA.

. PactBopsl. Teopus pacrBopenus. CiocoOb! BeIpak€HUs KOHLEHTpaluu pacTBopoB. Poib pac-

TBOPOB B IIPUPOJIE.

. DnexkTponuTudeckas nuccoruaius. Crnadbie 3MeKTpOoauThl. 3akoH pazbaBieHus OcTBaibia.

Jucconuanus KuciaoT, OCHOBAHHUM, COJIEH.

. CunpHbIE IEKTPOIUTHI. AKTUBHOCTD U KO3 (UIIMEHT akTUBHOCTU. VlOHHas cuiia pacTBopa.
. Huccounanus Boasl. MoHHOE nmpousBeneHNUe BoAbl. BonopoaHslil mokasaTtens. Posib KOHIEH-

Tpaou BOOOPOJHBIX HOHOB B OMOJIOTHYECKUX mponeccax.

. Bydepnbie cucrembl u ux cpoiictBa. Mexanusm OydepHoro neiictBus. bydepHas eMKoCTb.

Ponb OydepHbIx cucTeM B OMOJIOrHYECKUX MPOIECCaX.

. I'mnponn3s coneit. Tunsl runponnsa. KoncranTa u creneHb rugposaunsa.
. CKOpOCTh XMMHUYECKUX pEaKIUil U METOJbl €€ PeryJupoBaHUs. 3aBUCUMOCTb CKOPOCTH pe-

aKI[MU OT TEMIEepaTypbl. DHEPTHs aKTUBAIMU. Y paBHEHUE AppeHuyca.

KuneTnka xumMuyecknx peakiuii. 3aKOoH AEUCTBHS Macc.

['oMoreHHsIi U reTeporeHHbI Katanus3. PepMeHTaTUBHBIN KaTalus.

XuMHUYecKoe paBHOBECHUE M 3aKOH JelcTByromuXx Macc. KoHctanTa paBHoBecus u ee pusu-
yeckuil cmbici. CMmenenne xumuueckoro pasHosecus. [Ipunnun JlelllaTense.

Ctpoenue aroma. [lmanerapHas MU KBaHTOBO-MEXaHHM4YECKas Mojeib. KBaHTOBbIE yucCIa.
[Tpunnun [Maynu. IIpasuno Xynaa. Ilpasuno Kneukosckoro.

[Tepuognueckuit 3akon J[.M.MeHneneeBa M €ro TpakTOBKAa HAa OCHOBAaHWM COBPEMEHHOM
Teopuu cTpoeHus aroMa. CBoOHCTBa aTOMOB: aTOMHBIM paguyc, MOTEHUHUAT WOHHU3ALUH,
CPOJCTBO K 3JIEKTPOHY, JIEKTPOOTPUIATEILHOCTD, CTENIEHb OKHCIEHHS U XapaKTep UX U3Me-
HEHUS B TPYIIIE U IEPUOJIE.

CtpyKTypa NepruoANYECKON CUCTEMBI 3JIEMEHTOB: MEPHUOJIbI, IPYIIbI, JIEK TPOHHBIE CEMEM-
crBa (S-, p- ,d -, f-anemenTsr).

KoBasienTHas nonspHas u HemoJisspHas cBsizu. KBaHTOBO-MexaHH4ecKoe 00bsICHEHUE KOBa-
JICHTHOU CBA3U. XapaKTEPUCTUKU CBS3H.

JloHOpHO-ak1enTopHas cBA3b. BomopoaHas cBsi3b. buonormueckoe 3HaueHUE BOJOPOJAHOMU
CBSI3H.

I'ubpuanzamnus aromasixopouTaneir. CTpoeHue MOJICKYII.
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19.

20.

21.

22.

23.

24,

25.

26.

217.
28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44,

45.

Kpatabie cBs3u. Mexanusm o0Opa3oBaHHS IBOWHBIX W TPOWHBIX CBS3EH, G- W T- CBS3H.
DHeprus 1 JJINHa CBS3HU.

Teopusi OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX peakiuii. CTerneHb OKHUCICHMs. Baxueimme
OKHCIUTENN W BOCCTAaHOBUTENH. Kinaccupukanus OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX pPeak-
UH.

OKHCIUTEIBHO-BOCCTAHOBUTECIIHLHBIC MMOTCHIAAKI. CrangapTHbie OKHCIIUTEIILHO -
BOCCTAHOBUTEJIbHBIC TOTCHIIUAIBI. DJIEKTPOHbIC MOTEHIMABI. Y paBHeHUe HepHcTa.
KomnekcooOpazoBanue M KOMIUIEKCHBbIE coeAuHeHHs. CTpoeHHEe KOMIUIEKCHBIX COEIUHE-
HUH.

Hucconuainus KOMIUIEKCHBIX coelrMHEeHUH. KOHCTaHThl YCTOMYMBOCTH M KOHCTAHTHI HeE-
CTOMKOCTH.

Bonopoa. Xumuueckue cBoiicTBa. Boga. Dxonorudeckoe u O6mosorundeckoe 3HavueHue. [le-
pOKCHUJI BOAOpOA.

Harpuii, kanuii. Xumuyeckue cBoiictBa. OKCUIbI, THAPOKCHU/IBI, COJTM HATpHUS U Kanus. Posb
B JKM3HENICSITEILHOCTU PACTEHUM.

Marnuii, kanpiuid. XuMu4eckue cBoicTBa. Xnopodwul. 3HaueHUE KaldbIlUs U MarHus s
YKUBBIX OPTaHU3MOB.

XKecTtkocTh BOABI U METOBI €€ YCTPAHEHHUS.

VYrinepoa kak OMOTeHHBIN AJIEMEHT. XUMHUYECKHe CBOMCTBA. KHCIOpoaHbIe coennHeHus yT-
jepoja.

A30T. XuMu4eckue cBoucTBa. BogopoaHble M KUCIOPOJHBIE COCIMHEHUs a30Ta. bruoaoru-
YyecKas poJib a30Ta.

A3oTtucTas 1 a30THasA KUCIOTHI. B3anMoielicTBHE a30THOM KHUCJIOTHI ¢ METalllIaMu. A30THEIE
ynoOpeHusl.

®ocdop u ero coenunenus. Xumus dochopa. buonornueckoe 3nauenue docdopa. doc-
dbopHbIE YIO0OpEeHUSI.

Kucnopon. Xumuyeckue coiictBa. O30H. buonoruueckas poiab KuCIoposa.

Cepa. Xumnueckue coiictBa. Kucnopoaneie coenquHeHus cepbl. KHCIIOTBI U MX CBOWCTBA.
buonornueckoe 3HaUeHUE CEPBHI.

lNanorensl. Xumuueckue cBoiicTBa. BogopoaHble M KHUCIOPOACOAEPIKAIINE COCAMHEHHS
XJIOpa U UX MPUMEHEHHE KaK e3NHPUIUPYIOMHNX BEIIECTB.

DTOp M MO KAK MUKPOIIEMEHTHI. XMMHUUYECKUE CBOMCTBA U BAXKHEUIIINE COCTUHECHUS.
XKenezo. Xumunueckue cBoiicTBa. OKcHABI U TUAPOKCUABl XKene3a. OKHUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE CBOWMCTBA COEIUHEHUN xene3a. MoH xkene3a kak KOMIUJIEKcooOpa3oBa-
Teab. I'eMoTnoOuH.

[TonsiTne Makpo- U MUKpPO3JIeMeHTOB. OCOOCHHOCTH XMMHUU MapraHila, XpoMa, MOJIUOAeHa U
HX OHOJIOTMYECKOE 3HAUECHHUE.

XuMUs HUKEIs, MeJIH, [IMHKA, KOOAIhTa U UX POJb B KU3HEICATEILHOCTH YEIOBEKA U JKUBOT-
HbIX. TOKCHYHOCTh COCIMHEHUN KaJMUS U PTYTH.

CylHOCTh Kau€CTBEHHOTO aHaln3a. AHAJUTUYECKUU CUTHAJ. AHAJIUTUYECKHE MPU3HAKU U
AHATTMTUYECKUE PEAKITUU.

Jpo6Hblit 1 cucreMaTudeckuii ananu3. Kimaccuduxarys KaTHOHOB ¥ aHHOHOB.

[IpousBeneHne pacTBOPUMOCTH U €r0 (PU3MUECKHUI CMBICI. BiusHUe 0JHOMMEHHOTO MOHA HA
pactBopuMocTh. CosneBoit 3¢ dekr.

CymHOCTh TpaBUMETpHUECKOro aHanusa. [IpenmyiecrBa u HegoctaTku. Ocaxkaaemas U BECO-
Bas (hopmbl U TpeboBaHus K HUM. DaKkTOp mepecyera.

VYcnoBust 00pa3oBaHus M TOJYYCHHS KPUCTAUTMUECKUX M aMOP(HBIX ocaakoB. Buapl cooca-
XKJICHUS U CTIOCOOBI MX YCTPAHCHHS.

CyIHOCTh TUTPUMETPUYECKOTO aHaW3a. TuTpoBaHue. TOYka SKBUBAJICHTHOCTH, KOHEUYHAs
TOYKA TUTPOBAHUS. BUIbI TUTPAHTOB.

CymniHoCTh METO/a KMCIIOTHO-OCHOBHOTO TUTPOBaHUA. Paboune u cTaHIapTHBIE PACTBOPHI Me-
Tofa. Touka HEUTPAIBHOCTH, TOYKA SKBUBAJIEHTHOCTH, KOHEUHAs! TOYKa TUTpoBaHus. MHauKa-
Topbl. BEIOOp MHAMKATOPA.
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46.

47.

48.

49.

50.

CymrHocTh U 00JaCTH TIPUMEHEHHUs MeTo/a NepMaHranaroMeTpuu. CtaHgapTHeie U pabodue
pacTBOpBI MeTO1a. Y CIIOBUS CTaHIApTU3AIMH pabovero pacTBopa nepMaHTraHaTa Kajusl.
CylniHoCTh METOIa HOJOMETPUHU. Y CIIOBUSI HOJAOMETPUYCCKUX orpeaeneHnii. CTaHmapTHU3anus
Tuocynbdara HaTpus. Kpaxman kak HHIUKATOP.

CylHOCTh METOAa KOMIUIEKCOMETPHUM: KOMIUIEKCOHBI, KOMIUIeKCOHaThl, DJITA kKak KOMILIEK-
coH. MHIUKATOPBI KOMIUJIEKCOMETPUUECKOTO TUTPOBAHUS.

CymHoCTh U KIacCH(pUKAIKMA METOA0B (PM3UKO-XUMHYECKOTO aHaau3a. XpoMarorpadus u 1mo-
TEHLIUOMETPHUSI.

Onrtruecknit ananm3. CyImHOCTh U 00J1aCTH IPUMEHEHHUS CIIEKTPO()OTOMETPHH.

6.2. Onucanue nMoka3aTesieil 1 KpUTEPHEB KOHTPOJIsI YCII€BAEMOCTH, ONACAHHE KA
OLICHUBAHUSA
Tabmauua 7
Kputepuu onieHuBaHus Pe3yabTAaTOB 00y4eHUs1 (IK3aMeH)

Ouenka Kpurtepun ouennBanus

OLICHKY «OTJIMYIHO» 3aCITYKUBACT CTYACHT, OCBOMBIIIHH 3HaHUA, yMe-
HUS, KOMIIETEHLIMU U TEOPETUYECKUI MaTepuan 6e3 mpoOesioB; BIMOJ-
HUBIIWH BCE 3alaHuA, MPEAYCMOTPCHHBIC yT-Ie6HI)IM IIJTaHOM Ha BBICO-
KOM Ka4eCTBEHHOM ypPOBHE; MPAKTUYECKUE HABBIKH MPOQPECCUOHAIBHO-
ro MPUMEHEHHUSI OCBOCHHBIX 3HAHUN C)OPMHUPOBAHEI.

KoMmnerenuum, 3akperéHHple 3a JUCHUIUIMHON, ¢(pOPMHPOBAHbI HA
YPOBHE — BHICOKHIA.

Bricokuwuii ypo-
BEHb «5»
(oTMuHO)

OILICHKY «X0POII0>» 3aCIYy>KUBACT CTYACHT, IPAKTUYCCKH IMOJTHOCTBIO

Cpennuii ypoBeHb
«»
(xopor1o)

OCBOWBIIHI 3HaHW, YMCHUS, KOMIICTCHIIUU U TeopeTI/I‘IeCKI/Iﬁ MaTcpH-
aJl, yueOHbI€ 33/1aHUs HE OLIEHEHbl MAKCUMAJIbHBIM YHCJIOM OaJIJIOB, B
OCHOBHOM C()OPMHUPOBaI MPAKTUIECKUE HABBIKH.

Komnerenuunu, 3akpeni€Huble 3a JUCUUIIIMHON, C()OPMHPOBAHBI HA
YPOBHE — XOpoumui (cpexHuii).

[Toporosslii ypo-
BeHb «3» (ymoBie-

OLICHKY «YAOBJIETBOPHUTEJIBbHO» 3aCIIyKUBACT CTYACHT, YaCTUYHO C
Hp06eHaMI/I OCBOUBIIHI 3HaHWUA, YMCHHA, KOMIICTCHIUH 1 TCOPETHYC-
CKH MaTepurall, MHOTHC y‘IeGHLIe 3adaHus 0o He BBITIOJIHUII, oo
OHH OIICHCHBI YHCJIOM 0ajaoB OJIM3KUM K MHUHUMAJIbHOMY, HCKOTOPBIC

TBOPHUTENBHO)
MPAKTUYECKHE HaBBIKU HE CPOPMHUPOBAHBI.
KomnereHnuun, 3akperyi€HHbIE 3a JUCHUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.
MuHUMAaIBHBI | OLEHKY «HEYI0BJIETBOPUTEILHO» 3aCIIyKUBAET CTYJIEHT, HE OCBOMBIINI
YPOBEHb «2» (He- | 3HaHWS, YMEHHUsS, KOMIETCHIIUN W TEOPETHUYECKUI MaTepual, ydeOHbIe
YAOBJIETBOPH- 3aJJaHUs HE BBIMIOJIHWII, IPAKTUYECKHE HaBbIKU HE CPOPMUPOBAHBI.
TEJIBHO) KoMmnerennumn, 3akpenéHnple 3a AUCIUIUIMHON, He C()OPMUPOBAHBI.

1. dpo3nos, A. A. Heopranndeckas xumus : yueOoHoe mocooue / A. A. JIpoznoB. — 2-¢ uzn. — Ca-
patoB : Hayunas kaura, 2019. — 158 ¢. — ISBN 978-5-9758-1753-2. — TekcT : 31eKTpOHHBIN //

7. YueOHO-MeTOoAu4YeCKOe U HH(pPOpMAIIHOHHOE o0ecTieYyeHne TN CIMILTHHBI

7.1 OcHoBHas TUTEpaTypa

DnekTpoHHO-O0nbnmoreunas cucrema [IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/81031. — Pexxum goctyma: i aBTOPHU3HP. IMOJIb30BaTEIEkH
2. Koxopesa B. B. OcnoBsl xumui : yuebnoe nocooue/ Koxopena B. B., Cionsea O. 1. — Mocksa:
KnoPyc, 2021.- 189 c. — (bakamaBpwuar).




3. Cmapeirun, Cepreit HukonaeBuu. AHanmutrueckas xumust: yaeoroe nocooue / C. H. Cmapeirus,
. B. JlaiinakoBa; Poccuiickuil rocygapcTBeHHbli arpapHblii yHuBepcuteT - MCXA umenu K. A.
Tumupszena (MockBa). — 3-e u3fl., nepepaboT. U I01. — DIEKTPOH. TEKCTOBbIe JaH. — MocKBa:
Pocundopmarpotex, 2018 — 192 c.: puc., Tabn. — Komneknus: YuebHas u yaeOHO-METOAHMYECKAS
auteparypa. — Pesxkum mocrtyma : http://elib.timacad.ru/dl/local/t0272.pdf. - 3arn. ¢ TuTyn. skpaHa.
- DnekTpoH. Bepeus ned. nyonmukanuu. — <URL:http://elib.timacad.ru/dl/local/t0272.pdf>.

4. Cmapeirun C.H., barnasen H.JI., JlaiinakoBall.B. Heoprannueckas xumus. Yu. [locobue s
camocTodT. pabotsl cryaeHToB. Y.1. Teopernueckue ocHoBbl. M.: U3n-Bo PITAY-MCXA umenu
K.A.Tumupszena, 2011. - 280 c.

7.2. lonoTHUTE/ILHASI JIUTEPATypa
1. Kuszes, .A., Cmapeirun, C.H. Heopranuueckas xumust /YueOHuK 17151 By308/ M.: JIpoda, 2004.
-592c.
2. Heopranuueckasi xumusi (0MoreHHble 1 aOUOTEHHBIE AJIEMEHTHhI): yuel. mocobue / moj pen. B.B.
Eroposa. — CII6.: Jlans, 2009.-320 c.
3. Xaputonos, F0.5. Ananutnueckas xumusa (ananutuka). B 2 ka. Ku.1. O6mue teopernyeckue
ocHOBBI. KauecTBeHHBIN aHanu3: Y4eO.j1s By30B. — 2-¢ u3l., uctp. — M.: Beicur.mk., 2003. — 615
C., U
4. XaputonoB, lO0.fl. Anamutuueckas xumus (Anamutuka). B 2 xu. Ku.2. KonumdectBeHHBIM
aHanu3. Dusznko-xumMuueckue (MHCTpYMEHTAIbHBIE) METO/IbI aHalu3a: Yueb. st By30B. — 2-€ u3/.,
uctp. — M.: Beicrn.mik., 2003. — 559c., uin.

7.3 MeToanyeckne yKa3aHusl, peKOMeHAlMU U Ipyrue MaTepuaJibl K 3aHATUAM
1. Kokopesa B.B., Cuxapynunze T./]. Meroauueckue ykazaHus MO U3y4EHUIO AUCHUTUIMHBI «XHU-
MUsI» NI CTYJAEHTOB HampaBieHuss noAarotoBku 35.03.04 «Arponomus». Kamyra. K& PI'AVY-
MCXA umenu K. A. Tumupszena, 2018. - 64 c.
2. Heoprannueckast xumus : taboparopusiid npaktukym / C. A. Coxomnosa, O. B. Ileperonuas, O.
B. [IpsikonoBa, C. B. Tkauenko. — Boponex : Boponexckuii ['ocynapcTBeHHblil ArpapHblii Y HU-
BepcuteT uM. Mmnepartopa Ilerpa IlepBoro, 2017. — 93 ¢. — ISBN 2227-8397. — Tekcr : a7ek-
TPOHHBIH // DnekTpoHHO-O0nbmmoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/72709.html. — Pesxxum moctyma: st aBTOPU3HP. MMOJIb30BATENCH.
3. Cmapsirus, Cepreit Hukonaesuy. JIabopaTopHblif IpakTUKyM 1O aHATUTHYECKOW Xumuu. I'pa-
BUMETPUUECKUNA M TUTpUMETpUUeckuil MeTonnl aHanu3a: npaktukyMm / C. H. Cmapsirun, U. B.
Hatinakosa, JI. C. Kpsicuna; pen. I'. 1. Knunckuii; MocKoBcKasi CeIbCKOXO35IIICTBEHHAs aKaIeMUs
uM. K. A. TumupsizeBa, Arpoxumundeckuil pakynbrer, Kapenpa Heoprannueckoit Xummun. — JJek-
TPOH. TEKCTOBBIE JaH. — MockBa: YueOHo-u3aTenbckuil otaen nenrpa "3emns Poccun" sxoHo-
muueckoro akynprera MCXA, 1999 — 78 c¢. — Komneknus: YueOHas U yueOHO-METOIYECKAS
nautepatypa. — Pexxum mocrtyma : http://elib.timacad.ru/dl/local/124.pdf. - 3arxn. ¢ TuTyn. skpaHa. -
OnektpoH. Bepcus ned. myonukarmu. — <URL:http://elib.timacad.ru/dl/local/124.pdf>.

8. [lepeyeHnb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALMOHHOI ceTH « AHTepHeT»,
HCOﬁXO}II/IMI)IX OJIsA OCBOCHUSA JUCHUITIJIMHBI

1. https://webelements.narod.ru/ WebElements - Ox-naiiH cipaBOYHUK XUMAYECKUX DJIEMEHTOB
2. www.xumuk.ru XuMuK.ru - Xumnueckas samukinoneaus ON-LINE

3. IouckoBast cuctema yandex.ru

4. TTouckoBast cuctema rambler.ru

5. ITouckoBas cucrema google.ru.
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9. [lepeyeHb MPOrPpaMMHOI0 ob0ecriedeHusi © HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Tabnuua 8
IlepeyeHb MporpaMMHOro odecrneyeHust
Ne HaumenoBanue | HaumeHoBanue Tun ABTOD Ton
n/o | pasgena yueo- MPOTPaMMBbI MPOTPaMMBI pa3paboTKu
HOW TUCLUILIHA-
HBI
1. | Bce pasgmenst Microsoft IIporpamma mos- Microsoft 2006
PowerPoint TOTOBKH Tpe3eH- (Bepcust Microsoft
Talui PowerPoint 2007)
2. | Bee pasgensr Microsoft TekcToBEIi pe- Microsoft 2006
Word JAKTOP (Bepcust Microsoft
PowerPoint 2007)

10. Onucanne MaTepuaJbLHO-TeXHHYECKOIi 0a3bl, HeOOXOTUMOI 1715 OCYIIeCTBJIEHHSA
00pa30BaTeIbHOTO MpoLecca Mo JUCHHUIIIMHE

Tabauua 9

Caenenns 00 o0ecrie4eHHOCTH CIIEUATH3UPOBAHHBIMY ayANTOPUAMH, KAOMHETaMHu,

JadopaTopusiMmu

HanmMeHoBaHMe crielIHAJBHBIX MO-

MeEIIEeHNH ¥ MOMEeIeHN i 1JIs1 cCaMo-

CTOSITE/ILHOI padoThI (Ne yueOHOTO
Kopmyca, Ne ayauropun)

OCHAIIIEHHOCTH CIIEIHAJLHBIX IOMEIEHUH 1 IoMe-
LIeHHU# 17151 CAMOCTOSITeIbHON paboThI

1

2

AynmuTopust Ul TIPOBEICHUS 3aHATHIM
JIEKIIMOHHOTO THUTIA, 3aHITUH CeMUHAap-
CKOT0 THIA, KypCOBOTO INPOEKTHPOBA-
HUSl (BBIIOJHEHHUS KYPCOBBIX pabor),
IPYNIOBBIX U HWHIMBUAYaAJIbHBIX KOH-
CylbTallMi, TEKYIIEro KOHTPOJIS H
IPOMEXYTOUHON aTtTecTanuu (kab. Ne
322n).

YyeOubie cTombl (16 mrt.); cTynbs (48 mrt.); pabodee me-
CTO TIPETOAaBATEINS; JOCKA y4eOHas; MyJIbTHMEIHIHOE
obopynoBanue (mpoektop Acer X1226H, HOyTOyK:
lenovo B5030) ¢ noctynom B MHTEpHeT.

JlaGopatopus xumuu (kab. Ne 404n).

Jlaboparopublie cronbl (9 mT.); cTyabs (18 mT.); gOcka
yueOHasi; KOJIOpUMETp (OTOAIEKTPUUECKUN KOHIIEHTpa-
uuonHeld  KOK-2; komopumerp (OTOIIEKTPUUECKUI
koHueHTpaunonHblii KOK-3; Bechl ananutnueckue AF-
R220E (2 mrt.); Becsl naboparopusie BM-153; Becsl na-
6oparopusie BM-512 (2 mT.); Bechl JsabopaTopHBbIE
BM5101; uonomep M-500 (4 mwr.); monomerp (PH-
150M); konaykromerp HI 8733 (3 mT.); mopTaTUBHBIM
pH-metp HANNA HI 8314 (1 mT.); akBaguCTHIATOP
J32-10; tepmocrar TCO-1/80; XMMHUYECKHE PEAKTHBBI
JUIS TIPOBEACHUS J1a0OpaTOpHBIX padoT; MHPOPMALMOH-
HbIE€ CTEH/IBI.

ITomemienue g caMOCTOSATEINBHOMN pa-
60T1bI oOyJaroruxcs (kad. Ne 203H).

Kommerorepnsie ctomst (15 mt.); crynbs (15 mr.); pado-
Yyee MECTO TMpernoaaBaTestsi; padboyvasi CTaHIus (MOHO-
6mox) Acer Veriton Z4640G (15 mrt.) mOgKIIOYSHHBIE K
cetu nTepHeT n obecniedeHHbie 1octynom k DbC.
Hcnons3zyemoe nporpammuoe odecrieuerue: Microsoft
Office Professional Plus 2007 (Microsoft Open License
Ne42906552 ot 23.10.2007, Microsoft Open License
Ne43061896 ot 22.11.2007, Microsoft Open License
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Ne46223838 or 04.12.2009); Microsoft Office Standard
2007 (Microsoft Open License Ne43061896 ot
22.11.2007, Microsoft Open License Ne46223838 ot
04.12.2009)

11. MeToauuyecKue PeKOMEHIANNHU CTYACHTAM 110 OCBOCHUIO TUCHHUIIJIMHBI

[Ipu u3yyeHun Kypca 1eaecoodpa3Ho NpUIEPKUBATHCS CIEAYIONIEH TOCIe10BaTEIbHOCTH:

1. llo nocewenus nepsou nekyuu:

a) BHUMATEJIbHO MPOYUTATH OCHOBHBIE MOJOXKEHHS POTrpaMMBbl Kypca;

0) moroOpaTh HEOOXOAUMYIO JIUTEPATYPY U O3HAKOMHTHCS C €€ COACPIKAHUEM.

2. Ilocne nocewenusn nexyuu.

a) yriayOJIeHO U3yYUTh OCHOBHBIC MOJOXKEHUS TEMbI IPOTrPAMMEI 110 MaTepUaIaM JICKITUH U
PEKOMEH1yeMbIM JIUTEPATYPHBIM UCTOUYHUKAM;

0) JOMOHUTH KOHCIIEKT JICKIIUU KPATKUMHU OTBETaMU Ha KKl KOHTPOJIBHBINA BOMPOC K
TEeMe U MPU BO3MOKHOCTH BHITIOTHUTH 331aHUE U1 CAMOCTOSITEIbHON paboThI;

B) COCTaBUTh CITUCOK BOIIPOCOB JIJISl BEISICHEHUS BO BPEMsI ayIUTOPHBIX 3aHSTHIA,

T') IOATOTOBUTHCS K MPAKTHUECKUM U JTA0OPAaTOPHBIM 3aHITHSIM.

3amaHus ISl CaMOCTOSTEIbHONW pa0OThI CTYJCHTOB SIBIISIOTCS COCTABHOM YacThIO y4eOHOTO
npoiecca. BoimonHnenue 3aganuii cnocoOCTBYeT:

v’ 3aKpEIUIEHHIO M PACIIMPEHHIO TOJYYEHHBIX CTYAECHTAMU 3HAHMH 110 U3y4aeMbIM BOIIPOCAM
B paMKax y4eOHOW JUCIUILINHBL,

v/ pa3sBUTHIO HABLIKOB 00OOLIEHHS U CUCTEMATHU3AIMU HH(POPMALIUH;

v/ pa3sBHUTHIO HABBIKOB COCTABJICHHS YPABHEHHIA PEaKIIUii, pEIICHUS PaCUCTHBIX 3a/1a4;

v (pOpMHMPOBAHUIO TPAKTUUECKUX HABBIKOB II0 IIPOBEICHUIO XUMHYECKOrO MU (HU3HMKO-
XUMHYECKOTO OJKCIMEPUMEHTa M CTaTUCTHYECKOW U rpaduueckoil 0O0pabOTKU pe3ylbTaToB
XUMHUYECKOTO IKCIIEPUMEHTA.

BaxkHocTh caMoCTOsTENbHOIM paboThl CTYIEHTOB 00YCIIOBJIEHA MOBBIIICHHEM TPeOOBaHHH K
YPOBHIO TIOJITOTOBKU CIICIIUAIMCTOB B COBPEMEHHBIX YCIOBHSIX, B YaCTHOCTH, TPEOOBAHHSIMH K
YMEHHIO HCTIOIh30BaTh OCHOBHBIE 3aKOHBI XUMUU B MPOPECCHOHATBHON A TETbHOCTH.

3amaHus I CaMOCTOSITEIIBHON pPabOTHl BBIMIONHSIOTCS CTYACHTaMH BO BHEAYIAHTOPHOE
BpeMmsl.

Buabi u popmbl 0TPadOTKH NPONYLIEHHBIX 3aAHATHI

CrTyneHT, NpOMYyCTUBIINMA 3aHATHS 00s3aH ero oTpadorartk. OTpaboTKa 3aHATUN OCYIIECTB-
JISICTCSI B COOTBETCTBHH C TPaUKOM KOHCYIThTAIIHA.

[Ipomyck NEeKIMOHHOTO 3aHATHS CTYACHT OTpabaThIBaeT CaMOCTOSTENILHO U MPEACTaBISET
BeyIIeMY TIPEIOaBaTeIt0 KOHCIIEKT JICKITUI 110 TIPOIYIICHHBIM 3aHSTHSIM.

[Iponyck nmabopatopHoit pabOThl CTYAEHT OTpabaThIBaeT MOJ PYKOBOJCTBOM BEIYILETO
IperoaaBaTesis JUCIHILTHHEL.

12. MeTtoanyeckue peKOMEHIALUH NPenoJaBaTe/ M 110 OPraHu3aluy o0y4eHus 1o
AMCUHMILINHE

Jlist mydiiero yCBOSHHsI MaTepraia CTyIeHTaMH TTPENO0/IaBaTelli0 PEKOMEHYETCS B TIEPBYIO
ouepeqb 03HAKOMUTh UX C IMPOrpaMMoOi Kypca M KpaTKMM HM3JI0KEHHEM MaTepuaia Kypca, mpei-
CTaBJIEHHOTO B 00pa30BaTEIBLHOM MporpaMMe NUCIUIUIMHBL. J{anee Ha JEKIMOHHBIX 3aHITHIX Tpe-
Mo/iaBaTeNb JOJKEH JIOBECTU JO CTYJIEHTOB TEOPETUUYECKUW Marepuan COTJIACHO TEMAaTUKE U CO-
JeP>)KaHMIO JICKIIMOHHBIX 3aHATUH, TIPEJICTABICHHBIX B pa0oUeii mporpaMmme.

JIeKITMOHHBIE 3aHATHS MO TUCIUIUIMHE JKEeTATeNbHO MPOBOIUTH C AJIEMEHTAMH HATJISIHO-
CTH: TIOKA30M CJIAiJIOB C NU300pakeHUEM CcXeM, TpaduKOB, BHIBOJOM OCHOBHBIX (hOpMYII, IpUMEpa-
MU pelieHus 3a1a4d (Mpe3eHTalnn JeKIUH npuiaraTcs). TIaTelbHOTO pacCMOTPEHUsT TPEOYIOT
pazzaeinsl 1 1 2, Tak Kak SBISIOTCS TEOPETUYECKOM OCHOBOM /I OCTAJIBHBIX Pa3/IeNIOB IUCIUIUIMHBI.

[Ipu mpoBeneHun 1a00paTOPHBIX pabOT MONTyYEHHBIE TEOPETUUYECKHE 3HAHUS HEOOXOAUMO
3aKpENUTh PEUICHUEM 3a/1ad MO0 KaKIoW oTnenbHOoU Teme. [lociie u3ydeHHs Ha JICKUUSIX KaKIou
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TEMBI, 3aKpEIUICHUS U JIyYlIero YCBOCHUs MaTepuaia Ha JJaOOpaTOPHBIX 3aHITHUSIX PEKOMEHIYEeTCs
MIPOBECTU OMPOC CTYACHTOB IO MPEICTABICHHBIM BOIPOCAM JJIsi CAMOTIPOBEPKU. 3aBEPIIUTh H3Y-
YeHHe JUCIUIUIMHBI [[e]1ecO00pa3HO BHIIOJHEHUEM TECTOB JUIsl IPOBEPKHU YCBOEHUS y4eOHOro ma-
tepuana. [1ogo0HBIN MOAX0I MO3BOJIUT CTYACHTAM JIOTHYHO M MOCJICIOBATEILHO OCBAaWBATh MaTe-
pHaJl U YCIEIIHO IPONUTH UTOTOBYIO aTTECTAIMIO B BUJIE K3aMEHa.

[Ipomnymenusie 1abopaTopHbIE padOTHI OTPAOATHIBAIOTCS CTYACHTAMU BO BPEMs JOMOJIHU-
TEJbHBIX 3aHIATUN, B COOTBETCTBUU C TpaduKoM OTpabOTOK, yCTaHOBJIEHHBIM Ha Kadeape. Bo Bpe-
Msl TAHHBIX 3aHSITUHA CTYACHTHI MOTYT MOJTYYUTh KOHCYIHTAIMIO MO BHIMOJTHCHHUIO JOMAITHHUX 3a/1a-
HUU.

B xoHI1e ka0 JIEKIIKH, a TaK)Ke B 3aKJIIOUEHHE KaXKJIOT0 paszzesia (€Civ OH 3aHUMAaeT He-
CKOJIBKO JIGKIIMOHHBIX 3aHSATUI) MPEIoaaBaTelb JOKEeH 00001aTh MPeICTaBICHHBIA UM MaTepHal
U CIIpallliBaTh CTYAEHTOB, €CTh JIM y HUX BOIIPOCHI IO MpOilIcHHOMY MaTepHuany. B Hauane crneny-
IOIIEH JICKIIUU MPETNoJaBaTelb JODKEH CHaYala KpaTko HallOMHHTH, O YeM IIUTa PeYb Ha MPOILION
JICKIIUU ¥ TOJIbKO, TOTOM YWTAaTh CTYJICHTaM HOBBIA MaTepual.

Ha nmaGoparopubix paboTax mpemnojaBaTelib B HadaJie 3aHSATHUS JTOJDKEH MPOBECTH IPOBEPKY
MPUCYTCTBUS CTYICHTOB, HAa3BaTh TEMY 3aHATHUS U COTJIACHO IUIAHY MPOBECTH MPOBEPKY BBIMTOTHE-
HUS JIOMAITHETO 3aJIaHus, OCYIIECTBUTh TEKYIIUHA KOHTPOJb YCBOCHHS IMPOWUICHHOTO MaTepHala
MyTeM YCTHOTO OIpoca, TMO0 MHUCbMEHHON KOHTPOJIBHOU paboThl, 100 TecTupoBanus. 1 nanee B
3aBUCHMOCTH OT TEMBI IIEPEHTH K PEIICHUIO MPAKTUYCCKHUX 33]1a4 MU BBIMIOJTHCHHUIO JTA00OPATOPHOM
paboTHI.

B koHIe cemecTpa Ha MOCTICIHEM 3aHATUN PEKOMEHIYETCS IIPOBECTH TECTUPOBAHUE CTY/ICH-
TOB 10 BCEMY MPOWHIEHHOMY MaTepHaly.

ITporpammy pa3padorana Kokopesa B.B., k.0.H., 10o11eHT
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