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AHHOTALIMS

padoueit nporpaMme! yueOHoii ANCHHILT (Hb]
«b1.0.10.01 O61mas 1 AHA T THYCCKAST XHMISD VIS NOATrOTOBKH DaKa-
JaBpa 1o nanpasjaenuo 05.03.04 — «'uapomereoponorus», HalpaB-
JEHHOCTL (pohuis) « Knumarnueckast 6€30mMA1CHOCTL

Lie/1b 0CBOCHUS TUCHHMIIIMHBI, OCBOSHUE CTYACHTAMH TCOPETHYCCKHX M NPaKTHYECKHX
sHaHKi B 00/1aCTH OOLIEH, HEOPTAHUYECKOH W AHATUTHIECKOH XUMIH, IpHOOpETeHHE YMEHUH U
HABBIKOB B 00JIACTH XUMHYECKUX W (DU3UKO-XUMUUECKUX METONOR UCCIIeNOBAHUS ISl aHaIU3a
OOBEKTOB € LENIBIO OCO3HAHHOIO PELICHUS KOMITICKCHBIX 3a/1av, BOTHUKAIOUIUX B IIPAKTHYECKOMH
AcsTenbnocTH, llosyyennpie 3HaHUS MO3BOJIST HE TONBLKO YCIIELIHO OCBaMBATEL ITOCTEIYIOI[HE

AHCHHIIHHDL, HO H HCIIOJIB30BaTh UX B OyAyle# npodeccuoHansHoil IesTe b HOCTH.

MecTo mcunmInnel B y4eGHOM Oponeccee: AUCIHIUINEA EXIOYCHA B nukin bl, obsa3a-
TCIbHAs HacTh, JTHCHHMIUIMHA OCBAMBACTCS B | OM cemMecTpe MO HAmpaBIEHHIO MOATOTOBKH
05.03.04 — «l'unpomereoponorusy.

T'pedboBanust K pe3yaIbTATAM O0CBOEHIS AHCHMILNIHHBI: B PC3YJILTATE OCBOEHHUS IUCIIH-
[IJIHHBL QOPMUPYIOTCS Clietyrotiue kommereriuu: OITK-1, nimKaroper O IK-1.1, OITK-1.2, OI'IK-1.3.

Kparkoe conepxanne AHCHHIIMHBI OCHOBHBEIE 3aKOHLI CTEXHOMETPHH, PacTBOPEI
JICKIPOJATOB. CHOCOOL! BBIPAXKEHHMS COCTABA PACTROPOB, CHIILHLIE W Clabbie 3JIEKTPOJIUTHI,
OHPEACICHHE BOAOPO/IHOIO I0Ka3aTe/st B paCTBOPAX PasjMYHOIO COCTABA! THIIPOJIN3 COJIEH, XH-
MHIHCCRA KHHCTHRA, XHMHAYECKOC PABHOBECHE, OKHCIUTEILHO-BOCCTAHOBUTENLHEIE MIPOLECCHI;
Hepuoanieckuit 3akon JILM. Menjieneesa, crpoeHHe aToMa: OCHOBHEIE MOIOKEHUS TEOPUH XH-
MHUYECKOH CBsI3H, KOMINICKCHBIC COCIMHEHUS. [IpeaMeT 1 32/1aUl aHAIUTHYOCKO XUMHH, KJIac-
CHMUKALMSA METOAOB aHAIMTHYCCKON XMMHH. KAYECTBEHHBIH 1 KOJIMYCCTBEHHBIM aHanu3, oc-
HOBHBIC METOBI KOJIMYECTBEHHOIO aHa/In3a, THTPUMETPHUYECKUI aHam3, KUCIIOTHO-OCHOBHOE,
ROMILICKCOHOMETPHYICCKOE M OKHCIHTEIbHO-BOCCTAHOBHTEIIBHOE TUTPOBAHME, rpaBUMETpUYE-
CKUH aHaIIM3, cTaTueTuyeckas o6paboTka pe3ybTaToB aHaIH3a.

Obmas rpyroemkocTs aucunminno:; 216/6 (9acos/3a4.e/1.)

[IpomeskyTounsii kKonTpous: 3agers 1 om cemecTpe

1. Llears ocBOCHHS MUCIMINVIMHBI

Leabto ocpoennsa pucumiuimnbl «OOIAsS ¥ AHATUTHICCKAS XUMHUSD SIBJIIETCSL OCBOCHHE
CLYACHTAMHI TCOPCTUYCCKUX W IPAKTHYCCKUX 3HAHUN B 00JacTH 00mel U aHATUTHYECKOH XH-
MUK TIPHOOPETCHHE YMCHHH ¥ HABBIKOB B 00JIACTH XUMHYECKUX U (PHU3UKO-XUMHUYECKUX METO-
AOB HCCTIeN0Banus U1l aHajnusa 00beKTOB arpocdepsl ¢ LEIb) 0CO3HAHHOLO pelIeHUsI KOM-
HIICKCHBIX 3a/1a4, BO3HUKAIOUIMX B [IPAKTHYCCKON JESTEIbHOCTH. SHAHMUSL, [TOJIVUEHHBIE, B TOM
HHCIe, ¢ NPUMCHCHHEM UHM(PPOBBIX TEXHOJIOIHH (HarpuMep, oOpa3zoBaTelibHble OHJIAHH-
naaTopmel Stepik, Webinar u Zoom. Google-opmpr 1151 opranusanuu 06paTHOI CBSI3H), I103-
BOJBIT HE TOJBKO YCNEIIHO OCBAUBATh MOCIIC/YIOUINE AUCIMIUIMHDL, HO ¥ HCIONB30BATE UX R Oy-
JIYHIEH IpoecCHOHANLHOH IeSITeILHOCTH,

2. MecTo JHemunanabl B yae6HoM nporecce

Juctnmuna «O0wmas v ananuTHyeckas XHMHAS BKIIOYEHA B 00s13aTeNIbHYIO YACTh JIUC-
A yaedroro mwiana. Jucunmmmna «O6mas ¥ aHaTHTHYCCKAsT XMMUS) peain3yercs B COOT-
BETCTBHH ¢ TpeOoBanusamu ®I'OC, OITOIT BO u YuebHOro mniana mo HanpasjieHuto 05.03.04 —
«l HIPOMETEOPOITOrHsY.

Jincrmmmna «O01as U aHamuTHIeCKas XHMUSY SIBJISICTCS acﬁOBomﬂara}omeifl IS U3y-
ACHISL CHCIYIONUTHX. JTCHHILINE: «ArpoMeTeoponorus», «CelbcKOX03SHCTBEHHAS IKOJIOTHSY.
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«be30nacHOCT KH3HEACATSIBHOCTIY. | Jp.
OcoOeHHOCTRIO JUCLHUIIIUHD] ABIGICTCS CBSA3b XUMHYECKHX 3HAHUU M HABBIKOB C KOM-
[JICKCOM NpodecCHOHAIBHBIX 3a/1aY 110 OCYHIECTBICHUIO MPOMECCH YHAIBHOMN NesSITeILHOCTH.
Pabouas nporpamma JucimInabl «XEMUsD JUIL MHBAJIMIIOB M JIML[ C OrPaHHYEHHBIMHU
BO3SMOMXKHOCTSAMH 3/10pOBbsl paspabarbiBacTcs HHAUBHUYAJIbHO C YUY€TOM OCOOEHHOCTel IMCHXO-

(PM3HUECKOTO PAa3BHTHS, MHIMBHAYAIBHBIX BO3MOKHOCTEH 1 COCTOSHUS 3JIOPOBBSI TAKUX 00Yy-
HAIOLHX L.

3. Hepevuenb mIaHUPYeMBIX Pe3yiasTATOR 00yUYeHHSI 110 AHCUMIIINEE, COOTHECCHHBIX ¢
HJIAHHPY CMBIMH PE3YJILTATAMH 0CBOeHMsI 06pazoBaTe O NPOrpaMMbl

Wsyuenne nannoi YYCOHON JIMCIMIIINHDI HalpapjeHo HA cpopMHp{)BaHHe y o0yu4aro-
HIMXCsI KOMIICTCHIIMH, NIPE/ICTaBACHHbBIX B Ta0MIE |.

4. CTpyxTypa o copep/Kanue QHCHHILIHHDI
4.1 Pacnpeesienne Tpy10eMKoCTH THCIMILIHELL 1O BUIaM pabor mo cemecTpam

O01mas Tpy 10EMKOCTS JIMCLUIUTHEL] COCTABISET 6 3a4. ell. (216 gacoB), ux pacmpenerne-
HUC 110 B1/1aM paboT B JIBYX CeMECTpax IpeacTaBlieno B Tabmume 2,



T'peboBanus k pesyabTaTamM oCBOCHHS Y4eGHOM AHCHHILIHHL]

Tabauna 1

No Kon
KOMIIC-
n/m
TCHIHH |
1.
OIIK — 1

Conepkanue
KOMIIETEHLIMHA (UJIHN eé
YacTH )

Wuaukaropsl Kom-
[HeTeHUHUN

B pesynbrate usyuenus yueOHOM JUCLHMILTHE B 0BYIAIOLIHECs JI0/KHBI:

3HATh

—

YMETh

BJ14JICTH

CniocobeH pemath TH-

MOBbIE 3a1a44 npoec-
CHOHAJIBHOM JICATETh-
HOCTU HAa OCHOBE 3Ha-

OIIK-1.1. JlemoH-
CTPHUPYET 3HaHHUE
OCHOBHbBIX 3aKOHOB
MaTeMaTH4YeCKU X,
CCTECTBEHHOHAYY-
HBIX H oOLernpodec-
CHOHAJILHEBIX JTUCIIM-
[JIUH, HEOOXOTHMBIX
JUISL peleHUs THITIO-
BBIX 3371a4 B 00/1aCTH
arpOHOMHM U

OCHOBHBIE 3aKOHbI XUMHH. OC-
HOBHbBIE aJIrOPUTMBI pellleHNs
IIPAKTUYECKHUX 3aj1a4. CIIOCO-
ObI craTucTHYecKOl 06padoT-
KM  pe3yJbTaToB  aHaluia;
CTPOCHHE MOJIEKYJ OCHOBHBIX
KJIJaCCOB  OpraHM4YecKux Cco-
CAMHEHHUH, 3aBHCUMOCTL XH-
MHYECKHX CBOMUCTB COeJIMHEe-
HHA OT HalW4yusi QYHKIIHO-
HaJIbHBIX TPVl M WX B3aUM-
HOI'0 PacioI0KeHusl

NOJAIOTOBHTE MaTepHasIbl K
3alHTE UCCIIC/IOBATETh-
CKOM paboThI, TIPEJICTABHTE
pPe3yABTaThl HCCIIeL0BAHUN:
peIaTh 3aJa4u 1o HIeHTH-
(GUKALHH OpraHHUYeCKHX
COCJIMHEHHH C MCITOJTL30Ba-
HHEM XHMHYECKHX H (DH3HU-
KO-XHMHYECKHX MECTO/I0B
HCCJICIOBAHHSA

OCHOBHBIMHU [IPUEMAMHU
paboOThl B XMMHYECKOI
1adOPATOPUH, CTATHCTH-
YCCKUMH MeTOJIaMH 00-
pabOTKH pe3yIbTATOB
IKCIEPUMEHTOR, aHAaJIH-
30M HAY4YHOH M Crienu-
ANTbHOHU JIUTEPATYPHI

HHH OCHOBHEIX 34KO-

HOB MaTeMaTHU4YECKHUX H
CCTECTBEHHbIX HAYK C
NpuMeHeHHEM uH(Oop-
MalioHHO-
KOMMYHUKAITAOHHBIX

TEXHOJIOIMH

OIIK-1.2. Ucnonk-
3yeT 3HaHUsI OCHOB-
HBIX 3aKOHOB MaTe-
MATH4YECKHUX U ecTe-
CTBEHHBIX HAyK IS
peIleHns CTaH/1apT-
HBIX 3a/1a4 B arpo-
HOMMH

OCHOBHBIC ITpaBujia paboOThI ¢
BPCJHBIMH U TOKCHYHBIMH
XUMHUYECCKUMH COEJIMHEHUAMU,
UX CBOUCTBAMHM, BO3MOKHBIEC
MOCJICIICTBUS XUMH3AIIHUH;
CTPOCHHC ¥ CBOUCTBA IIPUPO/I-
HBIX OPraHHYeCKUX COeIHHe-
HHUH: XKHPOB, CaxapoB, aMHHO-
KUCTIOT

FOTOBHTH PACTBOPHI 3a/1aH-
HOI'0 COCTaBa ¥ MPOU3BO-
OUTH HEOOXOAUMEIC pacye-
Thl; HCIIOJIB30BATHL J1labopa-
ropHoe 0bopyloBanue u
NpUOOPEI LISl peIeHUs
[IPAKTHYECKHUX 3aJ1ay

HaBBIKaMU pabOTHI B
XUMHYECKO# 1aboparo-
PHU 4 IIPOBEJICHUEM
IKCIIEPUMEHTOB C CO-
OJIIOICHHEM TIpaBUI
TEeXHHUKH OE3011acHOCTH

OITK-1.3. Ipumenser
HH(POPMALIMOHHO
KOMMYHUKAIIHOHHbIE
TEXHONOTUH B peLIe-
HHH THIIOBbBIX 3a/1a4 B
00J1aCTH arpoHOMKH

TpeDOBaHUS K MOATOTOBKE
MPE3CHTAlMOHHBIX MaTepHa-
OB, TpeOOBAHMS K MpoLeIype
3alMTH] UCCIIeI0BATENTBCKHUX
pabor

HCIIOJIL30BATh CTAHIAPTHOE
IIpOrpaMMHOE oOeciieyeHue
H TIAKETh] IIPHUKIIATHEBIX
KOMITBIOTEPHEIX XUMHYe-
CKHX IpOrpaMm

KOMMYHHMKATHBHBIMH
YMEHHAMU, HaBBEIKAMH
padOTEI ¢ KOMIIBIOTEP-
HBEIMH XUMHUYECKHMH
IIpOrpaMMamMH




OYHAS ®OPMA OBYUYEHUS

Tabmuna 2
i Pacnpeiesienne Tpy10EMKOCTH HCIHIIMHBI 110 BHIAM p#0oT 1o cemecTpam
1 ByﬂGEMKGC’m
Buax yuednoii pa6orsr L B T.ti.__]:m Qenjfgr am
| ; Nel N2
- O0mast Tpy10éMKOCTL JTUCHHILTHELL 110 vyeOHOM
Py i - > 108 108
1. Konrakruas pabora: _ 100,65 52,4 48,25
Ayurropuas pabora * 100,65 52,4 48,25
6 MOM yuche:
aexyuu (/1) 32 16 16
ravopamopuele pabomet (/1P) 66 34 32
| KOHCYtemayuu nepeo skzamenom 2 &= -
| KOHIMAKMHAS DAOoOma Ha n JOMENCVIMOYHOM KOH- - -
I mpoie (KPA) : } » e . o3
| 2. Camocrosreasnas padora (CPC) L1935 55,6 39,73
- camocmosmenstoe uyueHue pazoenos, camonoo-
| comoska (MPOPADOMKA U NOBMOPEHUE NeKYUOHHO20
Mamepuala u Mamepuanda y4edHuKoe u yyebHuoix 81,75 31 50,75
nocoout, NOO2OMoGKA K 1aGOPAMOPHBIM 3anamusim,
{_iw LIOKSUYMAM U M.O.) _
odeomoska xk 3k3ameny, 3ayemy (KOHMPOIL) 33,6 24.6 9
_Bw npomeskyrounoro konTpois: 3ayer
4.2 Conepxanne QHCHHIINHDI
OUHASI ®DOPMA OBYUEHU S
Tabmuna 3
3 TemaTuuecknii nuian yaeGuoit qucummingb
Aynuropnas paGota | Bueayn
HaumenoBanue pasie/ios u rem Boors J JIP IlI{P | TopHas
| JANCUHILTHA (YKPYIIHEHO) padora
| CP
' Pasnen | «l'eopeTnycckue ocHOBBI OOLIEH U 73 12 34 - 21
HCOPIraHHMYCCKOH XMMHH»
Pasyen 2 «Xumus s1eMenToB» 8 4 - - 4
Koncyanranus nepej sxzamesom 2 - - 2 -
Konraxrnas paGoTa Ha IPOMEKYTOUHOM 0.4 . - 0,4 -
| kortpojie (KPA) ot
- Hoaroroska k ax3ameny (KOHTPOJIb) 24,6 - - - 24,6
| Beero 3a 1 cemectp 108 16 32 24 33,6
Pasjien 1 «lurpumMerpudeckuii anaansy 89 12 32 - 45
Tema | «KHCIOTHO-OCHORHO® TUTPOBAHUE) 37 0 16 - 15
- Lema 2 «Kommnekconomerpuueckoe ’
| THTPOBaAHHEY ; “ - . 3 )
l'ema 3 «Oxuciurensuo-
| BOCCTAHOBUTEIILHOE THUTPOBAHHE) “ g A ; .
7




Aynuropuasi pabora Bueayu
HanmenoBaHue pa3iesioB u Tem B A Wi TR | yopHan
NUCHHNIAH (VKPYITHEHO) ' ook padora
s
Pazjien 2 «l papuMerpuyeckKuil AHAIH3» 9,75 4 L - Dy 18
lema 4 «l 'paBuMeTpHYECKUI aHaJIu3Y 9,13 R - - =
Konmaxmmnas paboma na npomedsncymounom
Koumpone (KPA4) 0,25 3 5 0,25 :
[lojiroroBka K 3a4éTy (KOHTPOJIL) 9 - - - 9
Beero 3a 2 cemectp 108 16 32 0,25 - 59,75
Mroro o menmnimme e 216 32 06 0,65 | 90,75

Cemeerp 1

Pazjten 1. «Teoperuueckne ocHoBLI 0011l 1 HEOPraHUYECKOH XHMHI

Tema 1. «OCHOBHBIC TIOHSITHS U 3aKOHBI XUMHH

OCHOBHEIC 3aKOHBI CTEXHOMETPUH. Mons. XHMUUECKHI SKBUBATIECHT, HAKTOP SKBHBAJICHT-
HOCTH, MOIISIpDHAS Macca IKBUBAICHTA.

Tema 2. «PactBopb»

LIpHiuHbl 00pa3oBaHus PaCTBOPOB. PacTBOPbI CUIIBHBIX M CJIA0BIX 3JIEKTPOIUTOBR. Crioco6n
BBIPA/KCHHS COCTaBd PacTBOPOB. B3aMMOJICHCTBHE MOHOB B PACTBOPAX CHJIBHBIX 3JIEKTPOJIUTOB.
AKTUBHOCTL B KOY(D(QUIHEHTH akTHBHOCTH. VloHHas cuia. 3akoH pasdasieHus Ocranbiaa. KoH-
CTanTa ¥ CICHCHb Auccounauuu. pH pacrsopa. OnpenenieHre BogopoHOro nokasarens. Manuka-
ropsl. bydepupie pactsopst. ['nuposus coneit. Tunsl rugponnsa. Koncranta u cTeneHb THIPOIH3A.
Onpejenenne pH B pactBopax cose.

Tema 3. «Cxopocth 1 sHepreTHka XUMU4eCKUX peakinii, XMMHYECKOE PaBHOBECHEY

CrOpocTh XuMuueckux peakiini, PakTopbl, OT KOTOPLIX 3aBHCUT CKOPOCTh PEaKLMK, 3aKOH
nercrByonmx  mace. llpasuno Bant-l'opda. VYpasuenue Appenmyca. DHeprus axTHBaLMH.
Karamus. Xumuueckoe pasnosecre. KoHcTaHTa paBHOBECHS M €€ 3@BHCHMOCTH OT Pa3jIHYHBIX
paxropor. [punnun Jle [larense.

Tema 4. «Crpoenne aroma. [lepuonnueckas cucrema. Xumudeckas: cBsi3b. KOMIIEKCHBIE
COCJTUHEHU S

Crpoenne aromd. OCHOBHBIE XapakTepPUCTHKH aroMoB. Slapo aroma. HykimousL.
JICKTPOHHOE cTpoenue aroma. KBaHTOBBIe uMciaa 37eKTPOHOB. OCHOBHBIE KBAHTOBBIE 3aKOHEL
Pactpeaeieine 3IeKTpoHOB 110 opoutansim. [lpasuno Kieukosckoro. Ilepuonnuecknii 3axon J[.U.
Metaeneesa. CrpyKTypa [EepUOJMYecKoil cucreMbl. OCHOBHBIE XapaKTepUCTUKH AaTOMOB!:
HOTCHIIHAN HOHHU3AIMH, CPOJICTBO K IJJEKTPOHY, 3JIEKTPOOTPULATENILHOCTh. XHUMUUECKas CBSI3b.
Tnnpr Xxumudeckon cssizn. OCHOBHBIC XapaKTePUCTHKHA XUMUYECKOH CBsi3u. JUTuHa, SHEPIUS CBSZHU.
Homsrue o rubpuansauun. KommrexkcHsie coeauueHus. CTPYKTypa KOMIUIEKCHBIX COETMHEHHMI.
ATOM KOMILICKCO0OpasoBaTeiib, JIMran/ibl, Xe/laTHple coeAnHeHUsA. [IpoYHOCTh BHYTPEHHEH cephbl.
Hacrhas n o0utas KOHCTAHTBI YCTOMYHBOCTH U HECTOMKOCTH.

Tema 5. «OxucuTEILbHO-BOCCTAHOBHTCIBHDIC pEAKIHH»

Crenens okucnenust, OKHCINTEIBHO-BOCCTAHOBATENbHBIE DPEAKLMHK: ONPEICICHUE U THIIBI
peakuuid. DiekrpojHbiit  norennuan. Ypasnenune Heprcra. BaxHelinme oOKuCIHTEIM W

BoccranoBuTenn. Meroa noaypeakuui. Pacuer osnexTpoaBwKylmied CHIBI  OKHCIHTEIBHO-
BOCCTAHOBUTEILHBIX PEAKITHH.

Paszaenn 2. «XHMHS 2JIEMEHTOBY

Tema 6. «CpaBHUTENIbHAY XAPAKTEPHCTHKA XHMUYCCKUX CBOHCTB 2j1emenToB I IV rpynm»

CpaBHuTeNIbHAS — XAPAKTEPUCTHKA XMMHMYECKHX CBOMCTB aneMeHToB [-IVA  rpynm.
JJICKTPOHHAS CTPYKTYpa M CBOHCTBA LIENOYHBIX M INEMOYHO-3EMENIbHBIX MeTauioB. OCHOBHBIE
peakimn. Mg™" u Ca®™ B KHBOH KieTke, pois Maraus B xiuopodumre, Mg** u Ca®" B
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(DEPMCHTATHBHBIX PEAKIHSX; KECTKOCTh BOJILI, H3BECTKOBAHHE U THUIICOBAHMHE MO4B, DJICKTPOHHAas
CIPYKTYpa M cBOHCTBa 3JieMeHTOB [II. bop u amomunuii. OcHoBHEbIe peaxknuu. XapakTepHucTHKa
JJIEMCHTOB 1V Ipyllibl. Yriepoa ¥ ero XUMHUYECKHUe CROMCTRA.

Tema 7. «CpaBHuTeNbHAS XapAKTEPUCTHKA XHMHMUECKUX CHOHCTE aleMentoR V — VII
CPYII

JJCKTPOHHASA CTPYKTYpa 3JIeMEHTOB VA- IPYIIIBI U €€ CBSI3b ¢ XUMUYECKHMHU CBOMCTBAMH.
XHMUA 830Td, OCHOBHBIC COC/IMHECHUSA, KIIOYEBbIE peakuuH. Ilpobiiema crsi3aHHOrO a30Ta. A30THEBIE
yaoOpenus. Xumus  Gochopa, OCHOBHBIE COCNMHEHHMS. KIIOUERLIE peakiuu. @ochopubie
yaoOpenus. DieKTpoHHas CTPYKTYpa 7J1eMEHTOB VI PYMITBI U 2€ CBS3b C XHUMHYECKUMHU
corcerBamu. Kucnopog u cepa. OCHOBHbBIE COEIMHEHMSL KIIIOYEBLIE pEAKLUU. IJIEeKTpOHHAas
CTpyKTypa siemenToB VII rpynmel u ¢ CBA3b ¢ XUMHYECKHMHE CBOMCTBAMMU. [ATOTCHLL OCHOBHBIE
COCIMHCHUS | KnoyeBple peakiun, OCoOCHHOCTH XMMHHM (TOpa ¥ OTIIMYUS OT XUMHW XJI0pa,
Opoma, ona.

Pazpen 3 «Turpumerpuuecknii anaaus»

Tema 8 «KucinoTHo-ocHoBHOE THTpOBaHHEY

3aKOH IKBUBAIGHTOR, TeXHUKA THTPOBAHUS; CIIOCOOD] THTPOBaHMs, CTAHAAPTHDIC BEIIIECTBA:
'PCOOBAHMS K CTAH/IAPTHLIM BEIlECTBAM: CTAHIAPTHBIC PACTBOPBI; NCPBUYHDBIE CTAHAAPTHLIE pac-
1BOPBL. BIOPHHHBIC CTAHAPTHBIC PACTBOPBI;, pabouKe pacTBOpPLI; CTAHAAPTU3HPOBAHHbIE pacTBOPhI;
TpeOOBaHMS K peaKLMsiIM; IIPUMEHSIeMbIM B THTPHMETPHUICCKOM aHaTH3e; OCHOBHBIE paboune pac-
IBOpLL B KHCJIOTHO-OCHOBHOM THTPOBAHHM; OCHOBHBIE CTAHJIAPTHHIC BEILIECTBA B KHCIOTHO-
OCHOBHOM THTPOBAHHUM. BEUIECTBA, OIpeHelisieMble MeTOJA0M KHCIOTHO-OCHOBHOTO TUTPOBAHUS;
HOCTPOCHHC KPHBBIX THTPOBAHUA, (DHKCHPOBAHUE TOYKHM JKBUBAJIEHTHOCTH, BEIOOp HMHIUKATOPA;
IPUIOTOBJICHKE pabOHX PacTBOPOB XJIOPOBOAOPOHON KHCIOTLI U FHJAPOKCHAA HATPHS; IIPUTO-
FOBJICHHC CTAILIAPTHOrO pacTBopa co/ibl (KapdoHaTa HaTpUs); CTaHAAPTH3AIHS pabouux pacTso-
pOB; OHPEACICHNE COACPKAHMS XJIOPOBOAOPO/IHON U (POCHOPHON KHCIOT B paCTBOPAX, HKECTKOCTD
BOJLL, OHpPEJe/ICHIe KECTKOCTH BOJABI: BBIYUC/ICHHE PE3YJIbTATOB, OLIMOKH KHUCIOTHO-OCHOBHOLO
THTPOBAHMWA.

Tema 9 «Kommekconomerpudeckoe THTPOBAHHE

KOMIIIEKCHBIE COCIHHCHUS; KOMIIJICKCOOOPA30BaTe/IN; KOMILJIEKCOHBI: KOMILIEKCOoH 111
(DJITA); enTaTtHOCTE, AMranibl; XeJarsl; XeaaTHDIMH YPPEKT; KOMIIEKCOHATBI; (DMKCUPOBAHUE
HOHIKH ORBHBATICHTHOCTH, METAIOMHIMKATOPBL, 9pHOXPOM YEpHBIH T; MYPEKCHI; TEXHHKA KOM-
(VICKCOHOMCTPHYCCKOI'O THTPOBAHUSA; BEIIECTBA, ONpPEASNIICMbIE METOLOM KOMIIJICKCOHOMETpHYE-
CKOTO TUTPOBAHMS, OCHOBHBIC CTAHIAPTHBIC U paboure pacTBOPHI METOXA; IIPUTOTOBJICHHE CTaH-
AaprHoro pacrsopa JJITA; onpenenenue copepikanus Maraus B pacTBOpE; ONPEACIICHUE COHEp-
ARAHIS Marnust 1 Kajlblusl B paCTBOPE HPH COBMECTHOM MPHCYTCTBHH; MAaCKHUpPYIOILIHE ar¢HThI; pa3-
ACIACHAC HOHOB, BBIMHCIICHAE PE3YIILTATOB; ONIHOKH KOMIIJIEKCOHOMETPHYECKOTO THTPOBAHHS,

Tema 10 «OKucanTeIbHO-BOCCTAHOBUTEIILHOR TUTPOBAHHUEY

OKHCINTEILHO-BOCCTAHOBUTEILHBIC PeAKIIUU: OKHCJIMTRJILHO-BOCCTAHOBUTEILHBIE MTOTEH-
HHAIDL TCXIHKE OKMCJIMTC/IbHO-BOCCTAHOBUTC/ILHOTO TUTPOBAHHUS, ITEPMAHTAHATOMETHSL: IUXPO-
MATOMCTPHS, HOJAOMCTPHA, OCHOBHbIC pabO4YHe pacTBOPBI METOI0B; OCHOBHBIE CTAaHJApPTHLIE pac-
TBOPEL; CHOCOOBI (DHKCHUPOBAHMSA TOYKM IKBMBAJIEHTHOCTH B OKHCIMTENLHO-BOCCTAHORHTEILHOM
TUTPOBAIHIH, pe/IOKC-HHANKATOPDI; OC3bIHANKATOPHOE TUTPOBAHUE, ABTOKATAIIH3: [IPUTOTOBJICHUE
pabouero pacTBopa NEepMaHraHaTa KaJIUs: [IDHTOTOBJICHUE CTAHAAPTHOIO pacTBOpa OKcasiiaTa
HATPHAL CTAHAApTU3alis pacTBOpa NepMaHraHata Kajlus; ONpe/ielieHHe KeJle3a IepManraHaToOMeT-
PHHCCKHM — MCTOOM;  BBIYHCIEHHC  pPE3YJILTATOB, OIIMOKH  METOHa  OKMCIMTENLHO-
BOCCTAHOBHTCIILHOIO THTPOBAHHUS.

Pasien 4 «'pasumerpuuecknii ananusy»

lema 11 «I papumerpuueckuii anamusy

lexHuka mpopeieHus IpaBUMETPHUECKOro AHAJIH34a; OCAAKH: KPUCTAUIMYECKHE OCaKH,
aAMOP(PHBIE  OCATKH; OCALUTEND: BLIOOP  OCAaMTEINs; KOMHYECTBO OCALUTEIS: OCaXK/ICHHE;
ocalacmasl (opma; rpaBUMeTpHUYecKas (Becosast) Gopma; TpebOBaHHUS K OCAKIAEMON M BECOBOI]
Gopmam:  (akTop nepecuera: npouzBenCHHE PACTBOPHUMOCTH,  pPACTBOPHMOCTB;  YCJIOBHUS
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00pa3’oBaHmsl ¥ BbUIAACHUS OCAJIKA; NEHTP KPUCTAIUIU3AIMUM, MACKUPYIOLIHE ATHTHI; pazaeleHue

e ——— e =

4.3 Jlexuun/nadopaTopHbie 3aHATHS

OYHAS ®OPMA OBYUYEHUSI

HOHOB.  COOCANKJICHUE: aJcopOLMsl, OKKIIIO3US; HM30MOp(hU3M; OTHOMMEHHBIE HOHBI, COJIEBOM
YOQEKT; TCMIICpaTypd; NPHUPOJA PACTBOPUTENS; PEAKIHS CpeIbl: CTapeHue O0caaKa, TeXHHKA
BIBCILINBANNA Ha aHAJIMTHYCCKMX BECAX; TOYHOCTH B3BEUIMBAHMS, II0C OSHHAS Macca: AeKaHTaAlUs;
(PUALTPOBAHKME, NPOMBIBAHHUE OCAIKA, O030JICHUE: [IPOKa/IUBaHHe, BLIYMCIIEHHE pE3VYJILTATOB B
'PABHUMETPHYICCKOM aHaIn3e; OIUMOKH B 'PaBUMETPHYECKOM aHAIIU3E.

Tabmuna 4
~ Coaepmanne jeknnii/1abopaTopuoro npaKTHKyMa i KOHTPO.IbHbI€ MEpPONPHSITHS
. | HasBanne = Mopmupyembl B!l_'[l_" Koui-
No ; Ne 1 Ha3BaHHe JIeK i/ KOHTPOJBHOr |
pasjaeJia, Te- 3 €% i -. BO
1/n Ja00paToOpHBIX 3aHATHIA | _ | g0 e e
MbI KOMHIETeHIHH | S B SE )
MEpONpHITHS |
g Cemecrp 1. Pasjaen 1. Teopernveckue 0CHOBbI HEOPraHUYECKOH XHMHH 46
Tema 1. JIexius No 1. «OcHOBHBIE 3a-
- OCHOBHBIE KOHBI CTeXHMOMETpUHU. [ lousTue
MOHATHS H XHMHYECKOr O dKBHBAJICHTA. - 1
| 3aKOHDBI XH- DaxkTop HIKBUBAICHTHOCTH. »
| MM
| Tema 2. Pac- | Jlexums Ne 1. I Ipuymnbl oOpa-
TBOPBI 30BaHus pacTBOpoB. Kaye- ) |
| CTBEHHBIC ¥ KOJIMYECTBEHHDIE
NAPAKTEPHCTHKH PACTBOPOB.
| JlaGopatopnas paGora Ne 1. 3aluTa j1ado-
«lIpurorosnenue pactsopos | paTopHO# pa-
3aIaHHOIO cocTaBan OOTBI, HHIH-
BHIyaJIBHOE 6
3aJaHue, KOH-
TPOJIbHAs pa-
| dora
| Jlexiyast No 2. Cusnblbie U cna-
| Oble asreKTposuThl. Boja kak OlK-1
| cJ1a0bI# as1ekTpouT. MoHHoe : E
[TPOU3BEJIeHHE BOJILL. Bo1o-
POAHBIA TOKazaTenb. bydep-
HbIE€ PACTBOPBI.
| - Jlabopartopnast patora No 3. 3aluTa 1ado-
« IKCICPUMEHTAJIBHOE OIIpe- paTOpHOIi pa-
| JICJICHHE BOJIOPOHOTO [10Ka3a- OOTBI, HHJIH-
| TCIIS) BUJIyaJIbHOE a
| 3a/1aHKe, KOH-
| TPOJIbHAS pa-
| OoTa
| Jexnua Ne 3. I'uaponus coneit - 2
| . Jlaboparopuasi pabota No 4. 3almTa nado-
| «M3yuenus BiausHus IpUpO/IbI paToOpHOH pa-
COJIM, TeMIIepaTypbl ¥ KOHILIEH- OOTBI, UHTH- 4
TpallMy pacTBOpa Ha Ipolece BUIAVAJILHOE
f s PHAPOIIA3a 3a/1aHue, KOH-
10




. | Hazpanue o @opmupyemsbi | T Koa-
No Ne i nazBanme Jgexunii/ : KOHTPOJBHOI |
pasieja, Te- ¢ S BO
[/ Ja00pATOPHBIX 3aHATHI i Quiiells s
MbI KoMmeTrenm®sy |, . - 0. ligacop
| MeponpusiTus |
TpOJIbHAs pa-
ooTa
=
| Tema 3. Jlexnmst Ne 4. Xumuueckast Ku-
: CKOpPOCTb U | HETUKA. XUMHUUYECKOE PABHO- . 2
JHEpPreTHKA BECUE
XUMHYCCKHUX | JlaGoparopuas paboTa Ne 5. 3aiuTa 1abo-
peaKiimi, «CMEIIEHUE XUMUYECKOTO paTopHOM pa-
XHMHYECKOC | paBHOBECHS OOTHI, UHIH-~
PaBHOBECHE BUYyallbHOE 4
3aJaHue,
OIIpOC I10 Te-
y | wmam 1-3
Tema 4. Jlexuus Ne 5. Crpoenune atoma.
Crpoenne Hepuoauueckuii 3akon
aroma. | le- LU, Menpeneesa Xumuue- - 2
|
pHoOJaMYEeCKas | ckag ¢Bs3b. KoMriekcHbie co-
| cucrema. CAMHEHUS
| Xumuueckas | JlaGoparopnas paGora Ne 6.
| f 3 3aiuTa J1ado-
| cBsi3b. Kom- | «/3yuenue CBOHCTB KOM- u
R € paTOpHOH pa- 2
[JIEKCHBIE [IJIEKCHBIX COCIMHEeHHI
i | 0O0TEI
| COCJIMHEHUS
Tewma 3. Jlexuwmst Ne 6. OkuciurensHo- E
OKHCIH- BOCCTAHOBUTE/IbHBIE PEAKIIUH :
| TEABHO- JabGoparopuas paGora Ne 7, 3auiuTa J1abo-
BOCCTAHOBH- | «Okucnurensro- paTOpHO# pa-
'CIBHBIC PE= | poceranosurensble peakiyumy OoTbl, HHAHU-
AKIH1H BHYJIBHOE 14
| 3a/1aHue, KOH-
l
’ TpOJIbHAs pa-
| Oora
2 Pazien 2. XuMust 2JIeMeHTOB 4
lema 6.
CpaBHUTE -
Has Xxapakre-
P Jlekuusg 7. CpaBHHTEILHAS Xa-
PUCTUKA XU- 2
_ PAKTEPUCTUKA XUMHYECKHUX -
MHUYECKUX .
| 8 CBOMCTB 2JieMeHTOR [ -1V rpymn
~ CBOICTB 2J1e-
MEHTOB | =V
| OI1K-1
| TPy
| Tema 7.
Cpasnurens- | Jlekuust 8. CpaBHUTEILHAS Xa-
Has XapaxkTe- | paKTepUCTHKA XUMHUYECKUX )
PHCTHKA XH- | CBOMCTB 3J1eMeHTOB V — VIII
MHYCCKHX | rpynn
3 | CBOHCTB Jie- |
11




Haszpanue
pa3sjiefia, Te-
Mbl

No 4 HazBaHue Jernuii/
JA00PATOPHLIX 3aHATHH

@opmMupyeMbr | T TN

e L ik
KOMIIETeHI! 10

_' —"}'\-:\-"-:- Bhtt

: e e e
P .-.‘0‘.-..;.'-*"5:1-: Ll ] [
e TR e TR

MEpONpPHSTHS |

MEHTOB V —
VIII rpynn

e

: Eemeczp 2

Pasigen 3. Turpumerpaueckuii aHajaus

4

Tema 8.
KHCIIOTHO-
OCHOBHOE
TUTPOBAHHE

Jlexust No 1. Tlpenmer u 3ana-
UH AHAJTUTHYCCKOHU XUMHH.
DU3HUeCKUM, XUMHYCCKUI H
(PU3UKO-XUMUYECKHI aHaIH3.
KayecTBEeHHBIN U KOJInye-
CTBEHHBIN aHa1u3.

Jlabopatopuas pabota No 1.
«lIpurorosnenne pabovero
pacTBOpa XJI0POBOI0POAHOM
KHCJIOTBIY,

JlaGoparopnas pabora Ne 2.
«IIpurorosnenne padoyero
pacTBoOpa I'HIpoOKCcH1a
HATPU.

Jlaboparopuas pabora Ne 3.
«llpurorosnenue cranjapTHo-
ro pacrBopa xapbonara
HATPHSY.

Jexnust Ne 2. Turpumerpuue-
ckuH ananus. Kucnorso-
OCHOBHOE THTPOBAHHE.

Jlaboparopnas pabora Ne 4.
«Cranjiaprusanus pabouero
PACTBOPA XJIOPOBOJIOPOTHOH

| KUCJIOTEI».

KoHrposibHast  siaboparopHas
pabora No 5. «Ornpenenenue
KapOOHATHOM KECTKOCTH BO-
Jbl».  llocTpoeHue  KpHBEIX
THTPOBAHHKA.

Jlekuust Ne 3. Omubxu B aHa-
JINTHYCCKUX OIIpEEIIEHUsIX

Jlabopatopnast padora Ne 6.
«CranjiapTysais pabovero
pacTBOpa I'JIpoKCcHIa
HATPUAY,

KonrtposnbHas jtabopatopHas
padota No 7, «Ornipejesnenue
XJIOPOBOJIOPOJAHON KHCIOTBI,

&

i

Tema 9.

Komruiekco-

JHexnus Ne 4, KoMmiiekcono-
METPHYECKOE TUTPOBAHHE

OIK-1

I3

~J

3aluuTa 1a00-
pPaTOPHBIX pa-
00T

WHIUBU1yalIb-

HOE 3aJlaHue,

KOHTPOJIbHAas
paborta

3almTa jgadbo-
paTOpPHBIX pa-
00T, KOJIJIO-
KBUYM
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e s e el T H st ol s .-:K. s
| HazBanue ._. P@opmupyembr | ﬂ | Koa-
- No - Ne i nazsanme Jjrexnmii/ KOHTPOJIBHOI |

| pasiena, re- : ; ) e = AL B0
1/ J1200pATOPHBIX 3AHITHIT | 0 .
| Mbl KOMITCTECHI! 11 | 1acoB
| | MeponpusiTus
Homerpuye- | Jlaboparopuas padora No §.
: | UHIUBHIYAb-
CKOE TUTPO- | «lIpurorornenue cranmgapTHO- 2
_ H o HOE 3aJ]aHHe
BaHHE ro pactsopa 2J{TA».
Koutposibnas naboparopuas 3aiuTa 1abo-
| pabota No 9. «Onpenenenne paTOpPHLIX pa-
| COJICPIKAHMST MATHUSY . 00T, KOH- 2
| TpoOJILHAY pa-
: 0oTa
Kourposibhas naboparopHas
S | 3alura aabo-
pabota Ne 10. «Onpenenenue
paTOpHOU pa-
COACPIKaHus Maruus U Kajlb- 4
M1 ITPA COBMECTHOM TIPHCYT- COE, A/
| P b KBAYM
-| CTBHKH».
| Tema 10, Jexuus Ne 5. Okueaurenbao-
.| Oxucnu- BOCCTAHOBHTEJILHOE THTPOBA- - 2
| TEIBHO- nue. llepmanranaromerpus.
BoccranoBu- | Jlabopatopuas padora Ne 11.
TelIbHOC TUT- | «llpurorosnenue pabouero UHIWBHTYalIb~ o
poBaHHE | pacTBOpa MepMaHrafara Ka- HOE 3a/1aHue
JTUSD .
Jlaboparopnas pabora Ne 12.
| «lIpurorosnenue cranaprHo- )
'O pacTBOpa okcanara
| HATPUS.
| Jlekimst No 6. OkucnurensHo-
|
| BOCCTAHOBHUTEILHOE THTPOBA- - 2
Hue. Mojgomerpus.
Jlaboparopuas pabora No 13,
« CTanapruzauus paboyero KOHTPOJIbHAs )
pacTBOpa nepmMaHraHaTa Ka- padora
| JIH3D).
I
| KonTpoJsibHas nadoparopHas 3amuTa 1ado-
| pabora Ne 14. «Onpejienenne paTOPHEIX pa- )
JKCIIC3a). 00T, KOJLJIO-
l KEH}’M
2 Paspen 4. 'paBumerpnyecknii anaims 4
e X I
Iema 11. Jlexums No 7. «1 'paBumeTrpuue-
| | paBuMeTpH- | CKUIi aHAIM3Y
o OTIK-1 : 4
' YCCKHUH aHa-
S
Tema 2, 3. JIexuwms Ne 2. Kommiekcono-
KOMINICKCO- | METPHYECKOE THTPOBAHHUE.
HOMETpHYEe- | OKHCIUTEIIbHO- - 2
CKOC THTPO- | BOCCTAHOBHTEIBHOE THTPOBA-
| BaHue, Hue. llepmanranatomerpus
Oknciin- JlabDoparopuas pabora No 4. 3aluTa jado- 2
13

e




TEJILHO- «Orpejiesienue cojepKanus paToOpHbIX pa-

| BOCTAHOBH~ MarHus. 00T, HHIMBHU-
TC/IbHOE TUT- AyaJbHOE 3a-
poBaHue JaHue

Jlaboparopnas pabora No 5.

3alMTa Jado-
pPaToOpHEBIX pa-

| 2= 00T, UHIUBH- 2
| | «Onpejienenue xenesza. |
AyalbHOE 3a-
JaHue
OYHASA POPMA OBYUYEHUSI
Tabnuna 5

~ llepeuens BOHPOCOB /LISt CAMOCTOSITE/ILHOIO H3YYCHHA TUCUHILIHHBI

3,

' Tlepuo/nueckas cHerema.
I r i

- AUMUYecKas cBs3b. Kom-
| TNIEKCHBIE COCJIMHEeHU S

— e ——

| e ‘ . | lepeuens pacemaTrpuBaeMbix BOIIPOCOB 11T CAMOCTOSI-
| Hazaune paziena, rempl |
L e TCJIBHOTO M3YYEHHST
3 Cemecrp 1. Pazpnen 1. Teopernueckne ocnoBb 00meit u HEOPraHUYeCKOH XMMHUN
- lema 1. OcHouble noHsTHS | OCHOBHBIE 3aKOHBI CTCXHOMETPHH. MoJib. XUMHYECKUH KBH-
I. | n3aKOHBI XUMHUH BAJICHT. ()aKTOp SKBMBAJICHTHOCTH, MOJSIDHAS MAcca SKBHBA-
B i Ry leHTa. (komnerenuust OITK-1)
=2 ' Tema 2. PacTBOph] [ [prunHE! 06pazoBanus pacTBOPOB. Cr10c00bI BLIPAKEHUS CO-
| | CTaBa PacTBOPA: MAccoBas 10JIsl, MOJIAPHAA KOHLEHTPALIMS, MO~
| | APHAS KOHIICHTpalMs SKBuBanenToB, TuTp. CUIbHBIE U Clla-
‘ | ObIe HMeKTPOTUTEL KoddQHIMenThl akTHBHOCTH, HOHHAS CHIA.
| Citydan pacyeta pH B pactBopax pasuoit mpupoasl. ['uapomnus
cosiel. Koncranrta runponusa, pH B pacTBOpax COJICH, CTENEHD
‘ | MA/posu3a. CocoObI HAIMCAHUS! PeaKIuit THAPOIH3a. (KoMmITe-
) | LT e Tenims OIIK-1)
3. | Tewma 3. CKOpOCTDb U 2HEP- CKOPOCTh XMMHYECKOH peaKiii. (DakTopsl, BIMMIOMHKE HA
| CTHKA XUMHYCCKHX peaKk- | CKOPOCTh XHMHYECKOH peakiuu. 3aKkoH JNEHCTBYIOUIUX Mace.
| [HH. XuMIUeckoe pasiose- | YpaBHenus Bant I oda, AppeHnyca. IHeprus aKTHBAIHH.
|| ene Karauns., Xumudeckoe pasnosecre. [punmun JTe [lareise.
| Pemenyie 3a1a4 Ha paBHOBECHE METOIOM TAGIMLL (KOMITETeH-
| | _ nust OITK-1)
4. | Tema 4. Ctpoenue aToma.

ATOM KaK 2JICKTpOHEHTpa/ibHask YaCTULIA. JIBOHCTBEHHOCTE
CBOHCTB 3JICMCHTAPHBIX YaCTHL. DICKTPOHHOE CTPOEHHUE aTo-
Ma. Dusnyecknii cMBIC KBAaHTOBBIX Yncell. CBS3k CBOHCTB
dTOMOB XHMHYCCKHUX JJIEMCHTOB ¢ UX TOJIOKCHHEM B TIEPHO,IH-
HUECKOH cucteme Menneneesa H ux NEPHOJHYCCKOEC U3MEHEHHUE.
LIpuunnet oGpasoBannst xumnueckot cBsasn. THIILI XUMHYCCKOMN
CBA3H. OCHOBHBIE XaPAKTEPUCTHKH MOHHOH M KOBAICHTHOMN
CBSI3U. 1IpUpo/Ia XUMHYECKOI CBA3ZH B KOMILICKCHDIX COC/IHHE-
HUSIX. [IpOUHOCTE KOMITIEKCHBIX COeMHeHui. Crpoenue H
HA3BAHUS KOMIUICKCHBIX coenunenuil. Koopaunanmonnoe quc-
/10 | JICHTaTHOCTE. YacTHbIe ¥ OOIIHe KOHCTAHTHI YCTOHIHBO-
_CTH 1 HCCTOMKOCTH. (KommneTteH s OITK-1)

- lema 5. ORUCIHTENBHO-

BOCCTAHOBHTEIILHBIC PCaK-
[IHH

Kutaccn(puKams OKHCIIMTeIBHO-BOCCTAHOBHTEILHBIX peaxkuuH,
- OCHOBHBIE OKHCIIUTENH W BOCCTAHOBHTEMH. MeTojr [10JIypeak-
| 1HH. Ypasuenue Hepuera. TTonp30Banue TabIHIAME 3TeK-

1POAHDIX NoTeHIHaAIOB. Beryucienue JJIC. (koMmeTenus
 OIIK-1)
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Haszsauue pa3zjena, TeMpl

Ilepeuens paceMaTpuBaeMbIX BONPOCOB AJIsI CAMOCTOSI-
TeALHOT0 H3VIEeHHSI

0.

| Tema 6. CpaBuuTensHas xa-

e

Pa3jien 2. XHUMHS 2JIEMEHTORB

PAKTEPUCTHKA XUMHUYECKHUX
CBOUCTB 21eMeHdToB | -1V
[PYIIII

| Tema 7. CpaBHurebHas Xa-

PAKTEPUCTHKA XHMHYECKHX
CBOMCTB 2JIEMEHTOB V —
VIII rpynm

OCO0eHHOCTH CTPOGHHS aToMa Boaopoaa, Qu3MuecKue U Xu-
MHYECKHE CBOHCTBA BOI0pO/1a. UCHOBHEIE CBOMCTBRA ILEI0YHBIX
U IIEJIOYHO-3eMENIbHLIX MEeTAJUIOB. UX 3HAYEHUE B NPUPOJE.
OcHoBHBIE CBOMCTBA O0Opa ¥ alIIOMPHUS U UX coequHeHui . Oc-
HOBHbIC CBOMCTBA yIJepoja U KpeMHUS, a TaKKe UX OKCHIOB U
HIAPOKCHI0B. (KoMmItereHust OTTK-1)

XuMust azora, pocdopa. kuciopoia u cepsl. A30THBIE U (oc-
(popuble y100penus. CBoicTBa ranoreHoB. [ToHsITHE O TTECTH-
[IHIaX. JKOJIOIMYECKUE aCIIEKThI IPUMEHEHHUS XUMHUYECKHUX

CPCACTB IIPH BbIpAlllUBAHHH CEJIBCKOXO03SIMCTBEHHBIX KYIBTYD.
(komrerenus OIIK-1)

===l % = =—_ft=oiaze . =T. _:ls —= e

b |

lema 8, KHucioTHO-
OCHOBHOC THTPOBAHHE

Paszaea 3. Turpumerpnyeckuii anajins

3aKoH YKBHBAJICHTOB; TEXHUKA TUHTPOBAHUS; CIIOCOOBI THTPOBA-
HUsL, CTaH/IapTHBIC BELCCTBa; TpeOoBaHus K CTaHAapTHLIM Be-
LIECTBAM; CTAHAAPTHDIE PACTBOPDI; IEPBUYHBIC CTAH1aPTHBIE
PACcTBOPEI, BTOPHYHBIC CTaHAaPTHBIC PacTBOPEL; pabo4ne pac-
TBOPBI; CTAHAAPTU3UPOBAHHBIE PaCTBOPHI; TPeOOBaHHS K peak-
UM IIPUMCHSEMBIM B THTPHMETPHYECKOM aHAIN3€; OCHOB-
fbIe paboyne pacTBOPh! B KHCIOTHO-OCHOBHOM THTPOBAHHMH:;
OCHOBHBIC CTAHIAPTHBIC BEIIECTBA B KHUCIIOTHO-OCHOBHOM THT-
POBANKH, BEIECTRA, OlpejieseMble MeTOIOM KHCIIOTHO-

- OCHOBHOI'O TUTPOBAHHUS, ITOCTPOCHHE KPHUBLIX THTPOBAHHK A,

(PUKCUPOBAHKHE TOYKU IKBUBAJIEHTHOCTH, BEIOOP HHIUKATOPA,

| IPUrOTOBIIEHHE PABOUYUX PACTBOPOB XJIOPOBOIOPOIHOMN KHCIIO-

Thl U THJIPOKCH /14 HATPUS; IPUTOTORJIEHUE CTAHIAPTHOIO pac-
TBOpa CcO/1bl (KapOOHAaTa HATPUs ); CTAHIAPTU3ALIUS padOUYUX
PacTBOPOB: OINpEJIC/ICEHHE CONepIKaHU XJIOPOBOJOPOAHON U
GochopHOi KUCIIOT B pacTBOpax; KECTKOCTH BOBI; OIIPEICIIE-
HHEC KECTKOCTH BOJIbI; BBIYHC/ICHUE PE3YJILTATOB; OIUMOKH KUC-
JIOTHO-OCHOBHOI'O THTPOBAHHS.

lTema 9, KoMiiekcoHOMET-
PHYECKOE TUTPOBAHHE

ad |

KoMiuiekcHbie COCAMHEHHUs; KOMIUIEKCO0Opa3oBaTe/if;, KOM-
IieKconsl; Komriekcon III (DJITA); meHTaTHOCTD;, JIMTAH/bL
XCJIAThI, XeJaTHBIH >(P@(EKT: KOMIIECKCOHATHI; (PHKCHpOBaHHE
TOYKH 9KBHBAJICHTHOCTH, METWUIOHHAUKATOPBI; YPHOXPOM
qCpHbIH 5 MypekcH; TEeXHHKa KOMILIEKCOHOMETPHYCCKOIO
THTPOBAHHI, BCIICCTBA, OHPCUAC/IHCMBIC MCTOAOM KOMILJICKCO-
HOMETPHYECKOr0 TUTPOBAHHUSA; OCHOBHBIC CTaHAAPTHBIC U pado-
YHE PACTBOPEI METO/A; MPUTrOTOBJIEHHE CTAHIAPTHOTO PacTBOpa
IJITA; onpenenenue comep/kaHUsl MarHus B pacTBoOpe; Ompe-
JICJICHUE COMCPKAHUS MArHusl U KaJIbLIKS B PACTBOpE IMPU COB-
MECTHOM IPHCYTCTBHU; MACKHUPYIOIIHE AareHTEI, pa3Jie/IeHue
MOHOB; BBIYHCIIEHHE PE3yNLTATOB; OIIMOKH KOMIIJIEKCOHOMET-
PUYCCKOr0 TUTPOBAHUSL.

lema 10. OKUCIIUTEIBHO-
BOCCTAHOBHUTEIBHOE TUTPO-
BAHUC

OKHUCIUTENIbHO-BOCCTAHOBUTE/IbHBIE PEeaKLHUU, OKHCIIHUTEILHO-
BOCCTAHOBHUTEJILHBIE MNOTEHIMAJBI, TEXHHUKA IOKHCIUTEIbHO-
BOCCTAHOBHTEIIBHOIO TUTPOBAHUS, I€PMAHraHATOMETHS; H-
XpOMATOMETPHs; MOJOMETPUS; OCHOBHbIE pabdoyue pacTBOPEI
METO/I0B; OCHOBHBIC CTAaH/IaPTHBIC PACTBOPHI; CIIOCODB! (PUKCH-
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Hassauue pasuesia, remol

]

Hepeuens paceMaTpusaembIx Bonpocos st camoc'ruﬂ-
TEALHOr0 H3yYeHns!

4

| P a3/1eJ1 4 l pammelmiqechﬂn aHAJIN3

POBaHUA  TOYKH  OSKBHBAJICHTHOCTH B  OKHCJIHUTE/IHLHO-
BOCCTAHOBUTEJILHOM TUTPOBAH  H; PEIOKC-HHIAUKATOPI;
OC3BIHIMKATOPHOE TUTPOBAHUE, ABTOKATAIU3: [TPUTOTOBIICHHUE
pabo4ero pacTsopa [epMaHraHara Kajus; IPUTOTOBIEHUE
CTAHIapTHOrO  pacTBOpa OKCaNaTé HATPUS, CTAHIAPTH3ALUS
PacTBOpa NepMaHraHaTa Kajis; olpe/ie/ieHue xeses3a repMaH-
FaHAaTOMCTPUYCCKMM  METO/JIOM;  BBIUUCIEHUE pPe3yJILTATOB;

OLIMOKH METO/1a OKUCITHTEIHHO-BOCCTAHOBUTEILHOTO TUTPOBA-
HU,

1. I'paBumerpuye-

[ema

CKHUH auHamus

lexHuka npoBeeHHst PaBUMETPHUECKOTO AHAIH34: OCAIKH:
KPHCTAWNIMYCCKHE OCA/IKH, aMOP(HbIE OCAIKH, OCATIUTEND, BbI-
OOp ocaunTelIsl; KOIHYECTBO OCAIUTEIS: OCaXXKJICHUE, ocaxiae-
Masi (popma; rpaBUMETpHYECKas (BEcOBas) (opma; Tpeboranus
K OCaz/1IaeMOH 1 BeCOBOH (opmaM; (hakTop mepecyera; Ipous-
BCAICHHE PAaCTBOPUMOCTH; PacTBOPUMOCTD; YCJIOBHs 00pa3oBa-
HUSL W BBITIAJICHUST OCaJKa, LCHTP KPHUCTAJLIM3ALHM, MacKHpy-
IOIIHE arenThl; pas[ae/icHHe MOHOB; COOCAKACHHE; aACopOIHs:
OKKIIO3HA; H30MOP(H3M; OJHOUMEHHbIC HOHbI, COJNEBOH (-
(hexT: Temieparypa; mpUpoAa pacTBOPHTEIIS; PeaKLHs Cpebl;
CTApEHHUE O0CaJIKd, TEeXHHKA B3BEUIMBAHUS HA AHAIUTHYECKHUX
BCCAX; TOYHOCTEH B3BEUIMBAHMUS. IOCTOSIHHAS Macca, AeKaHTa-
Ld: (UIBTPOBAHKE; IIPOMBIBAHKME OCANKA, O30JICHHE; poKa-
JIMBAHME. BbIYMCIIEHUE PE3YJILTATOB B IPABUMETPHYECKOM aHa-
JIN3C; OLIMOKH B IPABUMETPUUYECKOM aHaJIH3e.

5. O6pa3zoBare/bHble TEXHOIOTHH

Tabmuua 6

[ipnmenenne aKTHBHBIX 1 HHTEPAKTHBHBIC 00PA30BATEILHBIX TEXHOJIOIHIT

Tema u dopma 3ausaTus

HanmenoBanue Henob3yeMbIxX aKTHBHBIX
HHTEePAKTHBHBIX uﬁpaaonaTenLme T&EHGJI{I-
ruit (popm obyuenusr)

BOJIOPOAHOIO [10KA3ATEIIs

- DKCHEPUMEHTAIIBHOE OIIPe/Ie/IeHIe

JIP | Pabota B MaleIX rpyrinax

L 'ujponns couneit

JIP | PaboTa B MaJibIX rpyrmmnax

 XUMHYECKOE PABHOBECHE

JIP | Pabota B MaIbIX Ipymmiax

OKRuC LIC/IbHO-BOCCTAHOBHUTCIIBHBIC

PCaKL MK

JIP | Pabota B manbIx rpynmnax

Hpurorosienne paGouero pacrsopa
XJIOPOBOAOPOAHOH KHCIIOTDI

JIP | PaBorta B MajeIx rpynmnax

Hpurorosnenne paGoyero pacrsopa

MMJAPOKCHIA HATPHSI

JIP | Pabota B ManbIx rpyrmnax

[IpuroTtosienue pabouero pacrsopa
| ICpMaHraHaTa Kajmsi

JIP | PaGoTa B MasibIX rpynnax
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0. Terymuit KOHTPOJIbL yCHEBAEMOCTH H IPOMEKYTOYHAS ATTECTAIMSI IO HTOrAM 0CBOeHHSI
JIMCHAIIIHHBI

0.1. THNOBBIE KOHTPOJILHELIE PAGOTHI, TeCThI, HHAHBH/TYy aJIbHLIE 32/IaAHHSI, BOIPOCHI K
KOJUIOKBHYMY, BOIIPOCBI K YK3aMeHY, BOIIPOCH! K 3a9€Ty

Cemectp 1

[Ipumeps! KOHTPOJILHLIX padoT:

KonrponsHas padora 110 reme «CriocoOpl BBIPA@’KCHHA COCTaBa pacTBOPOB)
Bapuanr 1
|. Kax naspiBaeTcs OTHOILICHUE KOIMYecTRa B (MOJIb), COnepIKaIIEerocst B pacTBOpeE, K 00BEMY 3TOTO

pacTBopa’
2. Kakag yactuna gpiseres 25KBHBAICHTOM CCPHOM KMCJIOTBI B PEAKLIMH;

H2504 + 2NaOH = NaxS04 + 2H>0?
. CKO/ILKO I'PAMMOB XJIOpH/1a HATPUS Tpedyercs Juis npurororyieHus 1 i1 20%-ro pacTBOpa MiIoT-
HOCTBIO 1,15 1/Mn?

o

-

4. Berunesre Tatp S0%-ro pacTBopa a30THOM KHCIOTHI INIOTHOCTHIO 1,31 T/MII.

5. K 100 M pactBopa a30THOM KHCIOTEI ¢ MOJIAPHOMN KOHLIEHTpauen 1 Moss/n npudasumu 300 v
BOBL BeraucinTe MOISpHYIO KOHIEHTPALIKIO [TOJIVYEHHOI'O pa30aBIEHHOTO pacTROpA.

KonTposibHast paboTa 1o teme «Boaopoabil moka3arens
Bapuanr 1

OH'] = 1,65 - 10° moun/i1. Berunenuts pOH.,
. Boramcnnte [H'] pactopa, eciin pOH 6,54,
Amerores aBa pacrsopa ¢ pH 4 1 6. B xakom U3 HHX M BO CKOJIBKO pa3 DoJblIe KOHIIEHTpalUd
HOHOB BOJI0poaa?
4. Borauenurs pH 0.2 M pacrsopa ykeycnoi#t kuciiorsl. Ky = 1,75 - 1075,
S. Berauenurs pH 0.1 M gopmuaruoro Oy(epHoro pacTBopa ¢ OTHOLIEHHEM KHUCIOTHI K COMM 3°4.
Ka=1,77 - 10%.

W g

Konrponsnas pabora 1o teme «I'uaponus coneiy»
Bapuant 1

L. Harmamire B cokpaniennoif nonnoit Gopme ypaBHEHHE peaKilin ruaposiniza Hurpara xenesa(lll)
1O [-O CTYIICHH U BLIYUCIIUTE KOHCTAHTY I'MJIPOJIH3a COJIH,
2. Hanuumare xumuueckyio Gopmyity Toil U3 Ha3BaHHBIX HUYKE COJICH HaTpHsl, KOTOpas Iru1poJiu3y-
CTCA B HAMOOJIbIIeH crenenu: docdar, popmuar, HUTPHUT.
5. Beruuenure crenens ruponnsa rugpoxapbonara narpus s 0,05 M pacTBoOpeE.
4. Beruncsare pH 0.2 M pactopa HUTpaTa aMMOHHMS.
>. B KaKoM W3 [1epeunciIeHHEBIX PACTBOPOR COMelt JIAKMYC OKpaIIMBaeTCsi B KPACHBIM LBET: XJIOPH/
HATpus. XJIOPUI AMMOHUS, M'MITOXJIOPHT HATpUS?

ROHTPOJIbHAsE padoTa 110 Teme «OKHCIUTeILHO-BOCCTAHOBUTEIbHEIE peaKkHH»
Bapuaur 1
L. [onb3ysach MeToioM 1nojypeakiuii, 3aKoHuuTe YPABHEHHE peakluHu B HOHHOH dopme U mojcuu-
[AHTE CYMMY KO (QUITHEHTOB:
Sb** + MnOs + H' — Sb* + ...
2. llone3ysich MeTOHOM monypeakiuii, 3aKOHYUTE YPaBHCHHUE DEAKIMU B MOJIEKYJISIPHOU (opme u
HOACUMTAHTE CYMMY KO (PHIMEHTOB;

§d



H>O2 + KNO> + HaSO4 — NO + ...
3. 110/b3ysiCh METOOM IOJIYPEaKIMi, 3aKOHYHTE YpaBHEHHE PeaKiliu B MOJIEKYISIPHOR opme u
OIPEHCIIMTE MOMSIPHYIO MACCy 9KBUBAJIEHTA BOCCTAHOBUTEIS:
KMnO4 + KNO; + H,O —
4. BbIMHCIIMTD 2JICKTPO/HBLA TI0TEHIMal cucTeMbl Pb**/Pb, eciu [Pb*] = 0,06 moms/n, a [Pb] =
0,003 monw/1,

>. Kaxum u3 sewiects (Ch, Bra, [b) Heab3s ocyiiecTBuTh cleayiomy:o peakimio: MnOs + e —
MnQ4%?

[Ipuveps! By aabubIx 3aaannii (CP);

Sajanne 10 Teme «CrocoGp! BhIpa/KEHUA COCTABA PACTBOPOBY

Bapnanr 1

| B npunosennu 2 npuse/iensl cocTaBbl pacTBOPOB, HCHOIB3YEMBIX JUIS r'MAPOTNIOHHOIO BbIpallH-
BAHHS PACTeHUH B YCJIOBUAX 3aLHIIEHHOrO rpydta, [lonas3ysch 3TUMH JaHHBIMH. BBIYHCIHTE MO-
BIPHYIO KOHICHTPAIMIO KQKJIOH H3 CONMCH a30THON KHUCIOTBI, BXOAALMX B COCTAB [IHTATEIbHOIO
pactBopa Kuona. [ LnorHOCTE pacTBOpa npHHATL pasHoi | r/mur
2. B 240 mu Boxsl pactBopuiin 10 1 xyopua kanus. Berauciute MaccoByIO A0IIO STOH COTU B Ipu-
OTOBJICHHOM pacTBope.
3. KakoBa MoJispHasi KOHIIEHTpalus 2 H. pacTBopa GocdopHOil KHCIOTEL, eciu MPOJAYKTOM peaKkLuu
HEHTpan3amy ssiasercs ruapodocdart Harpus?
4. CKOJIBLKO 1PaMMOB 25%-10 pacTBOpa MMAPOKCHIA KAJUS HYKHO HPUIHTE K 400 MJT BOJDL, YTOOL!
HPHIOTOBHTL 15%-# pacrsop?

0. CKOJILKO MHIUTMIATPOB 2 H. PacTBOPA CEPHOM KUCIOTHI HY)KHO B3STh IS [IPUCOTOBICHHS 3 11
0,06 u. pacrsopa?

3a/lanue 110 reme « BoJIOpoaHBIN 1T0KA3aTEbY
Bapunanr 1

l. Beruucimre pH romaruoro coxa, 8 100 1 koroporo COJCPIKUTCA 4 MI' KATHOHOB BOOPO/IA.

2. OuTnManeHeie 3Hadenus pH NOYBE! TS BRIpAIMBAHUS TOPOXa KOMGIIOTCS B npeaeaax ot 6,0
/10 8.0, BO CKOJIBKO pa3 KOHUEHTPALMd KATHOHOB BOJOPOJIA, COOTBETCTBYIOLIAS MHHHUMAIBHOMY
SHAYCHMIO pH, TIpeBblIaeT KOHUEHTPAIMIO KATHOHOB BOJOPOJA, COOTBETCTBYIOLLYIO MAKCUMAITb-
HOMY 3Ha4YeHu0 pH?

5. Boraucimte pH pactBopa XJ10poBOAIOPOHON KHCIOTHL, B 1 J1 KoToporo coxepxures 36,5 r HCI:
a) Oe3 yuéra OTIMYMsA aKTHBHOCTH OT KOHLEHTpAIHUH; 6) ¢ YUETOM OTJIMUUS AKTHUBHOCTH OT KOH-
HCHTPALMK (3Ha4YCHME KOO(DPUIIMEHTa aKTUBHOCTH CM. Ha CTP. 76 yueOHUKA). MOYKHO JTH B JaHHOM
ciydac npeneOpeyb OTJIMYHEM aKTUBHOCTH OT KOHIIEHTPALUu?

4. Beranenre crenenn aucconuainy MmypasbuHoit kuenots! B 0,2 M pacTsope pH 3toro pactgo-
pa.

5. Berancaunre pOH pacrsopa, B 2 J1 KOTOPOIo CoAepHUTCs 1 MOJIb aMMHAaKa | 53,5 r xJj0puja am-
MOHHSI.

3ajanue 1o teme «uaponaus conei»
Bapuanr 1

| Hanmimre XuMuUuecKkyro GopMyily W Ha3BaHHE COJIM, KOTOpas obpasyercs npu cMmemenuu 164
M1 20%0-1'0 pacTBOpa M'MJIPOKCUIA HATPUS (MIoTHOCTh 1,22 /M) 1 349 M 10%-ro pacTBopa XJio-
POBOLOPOAHON KUCIIOTBI (MJI0THOCTH 1.047 1/mun). TloaBepraercs jid 31a ¢ofib THAPOIU3Y"?

2. Hanmimmre Xxumudeckyio GopMyny ToM W3 HA3BAHHBIX HUXKE COJEi HATpPHs, KOTOpas [1oJBepra-
CTCH THJIPOJIM3Y B HAaHOOJIBIICH CTEIICHH: THIIOXJIOPUT, XJIOPHUT, XJIOPAT, IIepXJIopar.

5. Hanumure B cokpamneHnon HoHHOH hopme YPaBHCHHUE PEAKIIMM THAPOIHM3a XJIOPUIA aJIFOMUHUS
H BBIMHCJIATC KOHCTAHTY I'HAPOJIN3a 9TOH COJIM 110 NIEPBOH CTYIIEHHU.

4. Paccuuraiite crenedb ru/ipoiigsa XJIOpHia Mapraiia B pacTtBope, THTp Kotoporo paseH 0,0125
L7 ML,
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S Boruuennre pH 0,25 M pacrpopa uurpura narpus npu temmeparype 0°C.

3ajlaHKe TI0 TeMe
«CKOPOCTEH M IHEPreTHka XMMHUECKUX peakiuii. Xumudec oe pPaBHOBECHEY
Bapuanr 1

L. DKCHCPUMEHTAIBHO YCTAHOBJICHO, YTO 3aBHCHMOCThH CKOPOCTH paznoKeHust ra3000pa3Horo rneH-
TAOKCHIA JHas30Ta

2N205 (1) = 4N02 () O (r)

OT KOHICHTPALHN 9TOrO BCIIECTBA OIIMCHLIBACTCS ypaBHeHHeM v = ke(N2Os). Beraucaure CKOPOCTh
ITOH peaKiiny, ecin KoHuenrpamus N>Os cocrapisger 20MMOIb/1. 4 KOHCTAHTA CKOPOCTH paBHa .6
¥
2. Ilpu nospmennn temmeparyps! co 125°C o 150°C CKOPOCTL peakiiuu yBeJH4uiIacs B 32 pasa.
Beryucinre remnepaTypHblit K03GGUIMEeHT CKOPOCTH peakiiuu.
5. B pesynbrate nporekanus 10 HEKOTOPOi CTEIEHH 00paTUMON peaxiMi KaTATUTHYECKOT0 OKHUC-
ICHYsL AMMHAKa yCTaHOBHJIOCh XHMHUYECKOE PABHOBECHE
4NH;3 (n + 502 ) < 4NO ( + 6H20 (r)-

Bo ckoibKO pa3 KOHCTAHTA CKOPOCTH 0OPaTHOI PCAKIIMM MEHbIIE KOHCTAHThI CKOPOCTH
IPSIMOH peaKiiuy, €Ciin KOHCTanTa pasHosecks K. pasua 10687
4. B xaxoM HanpasieHnu cMeCTHTCS PABHOBECHE PEaAKIIHH

AP* + H,0 < AIOH?* + H;
a) IPY HOBBIICHUH TemrepaTypsi: 6) npu 100aBIeHHHA IeI04H?
D. BeIunesnTe H3MEHEHHE SHTPOITUK B pe3ylibTaTe peaxKyuu
B2Hg (1) + 6H20 (50 = 2H3BO; (rpun) + 6H2 (p).
3ajianne 1o Teme « OKHCIHTENLHO-BOCCTAHOBUTEIBHbIC peaKkLun»
Bapuaur 1
L. 1ojb3ysich METOJIOM HOHHLIX [MOJYpeakiMii, 3aKOHYHTe YPABHEHHEC pPCaKIMH B COKpallleHHOMH
HOHHOH (popMme
Bi** + Bra + OH  — BiO5 + ...
M IIOJICYUTAHTC CYMMY CTEXHOMETPHYCCKUX KO3(D(OULHEHTOB.
2. T10ub3ysch METOIOM HOHHBIX [M0JYPeaKIii, 3aKOHYUTe YPABHCHUE PEAKIUH B MOJICKYJISIPHOMN
Gopme
HOE-E M- Cla + ...

H HIOJICUHTARTE CyMMY CTEXHOMETPHYSCKHX KOI(D(QHULUHEHTOB.
- Oupesnennre MOJISIPHYIO MACCy IKBHBAICHTA BOCCTAHOBUTE/S B peaKkLUuy, MPUBEJIEHHOU B 3ajaye

IgJ

[

4. llonesysces 3naveHusMu CTan |apTHBIX JJICKTPOJHBIX [IOTCHUMUAIOB, BEIYHCIUTE JIEKTPOJIBHKY-
HIYIO CHITY PeaKIUH, IPUBE/ICHHON B 3a1a4e 2.

J. PACCUMTANTE OKHCIIMTEIBHO-BOCCTAHOBHTEIHHBIN TOTEHIHA] MHCPTHOIO 2JICKTpPOJa B pacTBOpE,
B KOTOPOM KOHIleHTpanus kariuona Fe?” pasua 3-107 monn/n, a KOHLeHTpauus KatuoHa Fe’* co-
craisier 1110™ mMounw/n.

LipuviepHbie BONPOCHI /UISI MOArOTOBKH K KOJLIOKBHYMY 10 Temam 1-3
. Pacuer conepxanus KOMIOHEHTOB PacTBOPA 3aJAHHOTO COCTABA.

. CII0COOBI BRIPAXKEHUS COCTABA PACTBOPA H IIEPEXOI OT OMHOTO Crocoba K Apyromy.

. Onpeienienne pH 3a1aHHOr0 pacTBopa, KOHIEHTPAHH [H™] unu [OH'] B pacTBOpax CHIBHBIX 1
CA0BIX YICKTPONNTOB, B Oy()EPHBIX pacTBOpax.

+. Hanucanwne ypasnenns razipoiiisa B COKpALICHHON HOHHOIM (hopMme, pacuer KOHCTAHTBI THAPOIIU-
3a, CTCHCHH ruipoinsa u pH rujipoimsyronimxcs coei.

5. Haxom/ienue ckopocTn peakiiiy pH M3MeHeHHH KOHLIEHTPAIIMN UCXOJIHBIX BELIECTB, TeMIiepa-
TYPbI, JIaBJICHHUSI.

6. Boruucsienne KOHCTAHTB PABHOBECHS, HCXOIHBIX WU PAaBHOBECHBIX KOHIEHTPALUHd KOMITOHEH-
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OB PEAKIIMOHHOW CMECH.

/. YCTaHOBJICHME HANPABIICHUS CMEIIEHHUSI PABHOBECHSI IIPH H3MEHEHHUHN YCITOBHI IIPOTEKAHUS pe-
AKIHH.

Lipumepublii HepeYyeb BONPOCOB K YK3aMEHY 110 AHcHumine «Xumusy (1-if cemecr
CKOpOCTh XUMHUECKOM peakimu. CpetHss  HCTHHHAS CKOpocTs peakiuu. OcHoBHbIe dak-
TOPLL, BJIHATIONHE Ha CKOPOCTE PCAKIINH, XUMHUyeckas peakins Kaxk Nocjica10BaTC/IbHOCTD 3JICMCH-

TAPHBIX CTAJHH 3aKoH JCHCTBYIOUIUX Macc I JIEMCHTAPHOM CTAIMH XHMHYECKON pEaKIyu.
KOHCTaHTa CKOPOCTH PEaKIlMH.

3aBUCHMOCTL CKOPOCTH XUMHYECKOH peakiuu oT TemmepaTypsl. [Ipasuno Banr-Fodda.
YpaBHeHHe AppeHuyca. JHEprus akTHBALMH. 3aBHCHMOCTh CKOPOCTH XHMHUYECKOM peaKkLuHd OT
remrepatypbl. Karanus u Gepmentol. 3akon ACHCTBYIOMMX MAcC Ul XMMHYECKOTO PABHOBECHSE:
BIAMMOCBA3L PABHOBCCHBIX KOHUECHTPAUMK. OT Kakux (pakTopoB 3aBUCUT YHUCIIOROE 3HAYEHUE KOH-
CTaTpl paHoBecus’? CMeIIeHHE XUMUuYeckoro pasnosecus. [Ipunuun Jle [lartense.

’aCTBOPEI JIKTPONHTOR. KOHCTAHTEI M CTENEHH JUCCONMAIMK CIAbBIX 3JIEKTPOIHTOB. 3a-
koH paszbapienus Ocrpanbja (CBA3b KOHCTAHTHI U CTENEHH JMCCOUMALNH). 3aBUCUMOCTD CTEIICHHU
ARCCONMAIIMKM OT KOHUCHTpaMK ¢aboro snexrpoiaura. OTIHYHe ¢IadbIX IEKTPOJIUTOB OT CHJIb-
HBIX. THIbl C/1adbIX HIEKTPOIMTOB. KOHCTAHTBI U CTENEHU AUCCOIMAIIMK CIabbIX 3IEKTPOJIUTOR.
Bo/a kak cnadeiid 2JIeKTPOIUT. MoHHOE IPOH3BEACHHE BOMILI, €ro 3aBUCHMOCTE OT TEMIIEPATYpPhI.
BOJOPOJIHBIH U MHIPOKCHILHBIN Nokasateau pactsopos. Kucas, HeHTpanbHas M LIEJI0YHas Cpe/a.
CToco0b! H3MepeHust BOJOPO/IHOIO MOKA3aTCIIs.

I'wjiponns — coneft.  Tunpl  rugposmsa  (NpuBEAMTE I[PUMEPLI  ypaBHEHHM peakiuu

FHAPOIM3a B COKpalleHHOH  HMOHHOW WM MoaekymsapHoir  Qopme).  HeoOparumbiii

FUJIPOJIH3. KOHCTaHTa | CTeNenb THIPOIN3A, X B3aHMOCB3b. 3aBUCHMOCTD CTEIICHH THAPONIH3A OT
[(IPUPOLI COTH, KOHIEHTPAIHHY ¥ TEMIICPATYPhI pacTBoOpa.

Ill}’)!flii[_l,l-flilhl 3AIONHCHUS ICKTPOHHBIX OpOUTAJICH aToMa B OCHOBHOM COCTOJHHUHU, TIPUHIIUIL
MHHHMYMa SHepruu, npuinun laym, npasuno Xynzaa. DJeKTpOHHBIE eMKOCTH OpOUTaei, 110/-
YPOBHEH W ypoBHEH aroma. [lonsitie nepuojia u ero popmuposanue o npasuinam B.M. Krneukos-
CKOro. llpuynHel paziuunoi jumHel nepuojos. Pacrnonoxenue B cTpyKType MEPUOIUIESCKOHN CH-
CTEMBI §-, p-, d- 1 f-onemenTos. Jlmunno- u Koporkonepuo bt BapuanThbl [Ileproandeckoit crcre-
MbL PacriosioReHne B HUX METAILIOB U HemeTauios, Ilepuoauyeckuit 3axon J|.M.MeHneneesa B co-
BPCMCHHON (popmysinpoBke. CBONCTBA aTOMOB JIEMEHTOB: SHEPrUs HOHHU3AIUH, IEKTPOOTPULIA-
TCILHOCTL W MEPHOAHYECKHH XapakTep UX M3MEHEHHS. DIeKTPOHHBIC U JIEKTPOHHO-CTPYKTYPHBIE
POPMYIILI HIEMEHTOR MEPBOTO M sroporo nepuojaos llepuoanyeckol cucTeMBl, DIEKTPOHHBIN
OCTOB U OpOHUTAIN BAICHTHBLIX YPOBHEH aToMa.

Iumbl  XuMMMYECKOH — CBA3M:  KOBAJICHTHAs, MOHHAS, IONMPHAS, KOOPAMHAIIHOHHAS
BoopoaHast.  llpuBeaure  [pHMEpsl  BEINeCTB, B  KOTOPBLIX HMEIOTCS CBS3H  JAHHBIX
THITOB. XapakTepUCTHKH XHMHYECKON CBSI3U: HaIpaBiCHHOCTh M HACBIICHHOCTD, YHEPIU U IJINHA
csi3i. CBOMCTBA KOBAJCHTHBIX CBA3CH: HACBLIUICHHOCTD, HAIIPAaBJICHHOCTD, JHEPrusa C¢BA3H. Ilpume-
PbLI COC/IMHCHHH ¢ KOBAJICHTHOH CBSI3bIO.

CTpocHHe KOOPAMHAIMOHHOM C(ephl KOMIUIEKCHBIX COEMMHEHHUI! HEHTPAIBHLIM HOU-
KOMILIEKCOODpa3oBaTelhb, JIUTaHILL, JOHOPUBIE aTOMBI JIMIAHI0B, KOOPAMHALMOHHOE YHCIIO, Ie0-
METPHSA KOOPAMHAIIMOHHOM C(epbl. 3aps)i BHYTpeHHeH KOOpAMHALMOHHOH chepbl. MoHbI BHElIHE
cepel. Jluccounanua KOMIUICKCHBIX COCAMHEHUH B pacTBopax. KOHCTAHTHI YCTOMYUBOCTH U KOH-
CTaHThl HECTOHKOCTH. 3apsi/i BHYTPEHHEH KOOPAMHAIUOHHO# ceprl. BHemHechepHble HOHBL.
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CTelleHb OKUCIIGHHS U IIPABUIIA ee HAXOMACHHS. OKHCIHTEH 1 BOCCTAHOBUTEINH (MIpUBE M-
‘e TpuMeps!). CrerieHb OKHC/ICHHS M MPAaBHJA ee HAXOXICHUS. OKHCIATENH | BOCCTAaHOBUTEITH,
DIEKTPOANBIA HOTEHIHAT Y paBHEHHE HepHcra.

OCoOEHHOCTH CTPOEHHS aToMa BOZOPO/Ia, pU3NYeCcKHe U XUMHYECKHE CBOHCTBA BOJIOpO/1a.
OCHOBHBIC CBOHCTBA MIEIOUHBIX H HIETOUHO-3eMeENLHbIX MCTAJIIIOB, MX 3Ha4eHue B npupoje. Oc-
HOBHEIE CBOHCTBA OOpa M AIOMHHHUA H HX COC/IMHEHHIH. OCHOBHLIE CBCHUCTBA yIJepoJia H KpeMHH4.
4 TAKIKE MUX OKCHIIOB U THJIPOKCHIOB.

AHMHL a301a. Qocopa. KUCIOPOaa U cepbl. A3OTHBIE H pocdopusle yaobpenus. CBoicTsa
aJIOreHOB. lloHstue 0 mecTHHUIAX. DKOMOrHUSCKHE 4CIEKTh] PAMCIHEHUA XUMHUYECKUX CPEJICTRB
'IPH BRIPALINBAHNH CEIILCKOXO3AMCTBEHHBIX KYJIBTYP,

L prmephl KOHTPOILHBIX paboT;

KouTtponbhas pabota «KucioTHo-0CHOBHOE TUTPOBAHHE

BAPHAHT 1
L. Tarpyior 20 mi 0,2 1. pacreopa NaOH 0.2 1. pacTBopoM HCIL. Onpenenure [H'] B Hauane ckau-
Kd TUTPOBAHUSA C yyeToM pazbasiieHus.
2. KaKofi 13 nepeuncienHbIX HHARKATOPOB MOKET GbITh UCII0JIb30BAH I OTIPEACIICHUS TOUKH IK-
BHBAICHTHOCTH Tipn TuTpoBanuu 100 mn 0,001 n. pacrsopa NaOH 0,001 . pactBopom HCI: meTu-
JIOBBIH (pHOJIeTOBBIH (2,0-2.5). TUMONOBLIH CHHuL (1,2-2,8), GpomTiMO0BEIH cuuuit (6,0-7.6), a-
JHHHTPOhcHOoN (2.0-4.7)?
3. Kaxo# u3 npusejicHHBIX B 3a1aue 2 MHIUKATOPOB MOXKET OBITH MCHONB30BAH 1l OIPEICIICHMS
cozepranns Hi3POy B pacTBOpe, eciin MossipHas Macca YKBHUBaTeHTa H3PO4 pasna 987
4. Cxosbkum rpammam NaxCOs3 sKBHBaneHTHb 10 M1 0.1 1. pactsopa HCI, ecnu tutpoBanue npo-
BOIM/IN € HHANKATOPOM [])CIIDH(‘DTBJIEHHOM?
>. Hpu xakom 3uauenun pH HHIMKATOP (PEHONDTATIEHH HAXOIUTCS B MOJICKYJISIpHOH hopme?

Kontponsuag pabora «KomriexconoMeTpuueckoe THTPOBaHHEY

BAPUAHT 1
|. Kakoe u3 coennnenuii (Mglnd', MgY*, MgCls, MgOHC) ssasierest KOMIIJIEKCOHATOM?
2. Kakoe n3 1pejicrapiensbIx coetuuennii 6oee npounoe: AIY™ (pK = 16,13), FeY" (pK = 25,10),
FeY™ (pK = 14,33), BiY™ (pK = 27.94)?
3. Paccynrars naBecky KomiLIekcona Juis npurorosienus 250 mi 0,1 M pactsopa. M.m, = 372.
4 SaSEe NS e T ke : : : 2+ 3+ 4+-?
+ NARHE HOHDL 00pasyloT DoJiee IpoYHble KOMILIeKeoHaTs:: Me?", Met, Me?*

>. Kaxast Gopma HHAMKATOPA HPHOXPOMA deproro 1 (Halnd, Holnd', HInd*, Ind*) yeroituusa [IpH
a3 & .
pH 6-11"
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KOHTpOJIbHAsS paboTa « OKHCITHTETEHO-BOCCTAHOBHTEIBHOE THTPOBAHUE)

BAPUAHT 1

l. BakonuuTe ypasHeHHe peakilny B MOJICKYJISIDHOR QOpMe U [OJICH! TaliTe CyMMYy CTEXHOMETPHU-
YeCKHX KOIPPUIHEHTOB;

K2Cr207 + KI + HaSO4 — ...
2. Yenosus onpenenenus Fe* meronom [IEpMaHraHaTOMETpuH. Harnuirure ypaBuenue peakuum,
3. Berunenure Macey HaBecky okcanara HATpus, HeoOxoaumol g npurorosnerus 100 ma 0,01 &,
pacTBopad.
4. Kakue nijmkatopsl HONonb3yoTCs B METO1E OKUCJIMTCIIEHO-BOCCTAHOBHTENILHOIO TUTPOBAHUS?

d. CKONBKO EKTPOHOB NPHHHMACT OJIHI [CPMaHraHaT-"uoH, KOraa OH BOCCTAHABIIHBAECTCS B KHC-
JIOH ¢peje?

L IprMepbl MHMBUAVAIBLHBIX 3a1anuii (CP):

3ajanue 1o teme «KHCejaI0THO-0CHOBHOE THTPOBAHHEY
Bapuanr 1

| Berucinre mMaccy XJ0poBOJOPOAHON KUCHOTEL CoZlepalICHCs B pacTBOpe, €CAd Ha €ro
FUTpOBaHuE OBLIO H3PACX010BaH0 8.96 Mir 0.1238 H. pacTBOpa ruJIpOKCHIA HATPHUA.
2. Onpenenure pH Havana 1 KoHIa ckayka TUTpoBaHus Oe3 yuéra pa3bapieHHS pacTBopa npu
raTposanun 10,00 1 0,2000 1. pactBopa MypaBbHHON KUCTOTHI 0,2000 H. pacTBOpOM ruapokcHa
HATpH4L.
3. Bbrunennre pasrnosecHyro KOHUCHTPAIIHIO KATHOHOB BOJOPOJA B TOUKE SKBUBAJIEHTHOCTH C
YUCTOM pasbaBrienust pacrtsopa npu TuTposanmd 1500 ma 02000 H. pacTBopa amMMHaka
(riipokenia ammonus) 0,2000 1. pacrsopom XJIOPOBOJIOPO/IHOH KHUCJIOTHI.
4. YKQOKHUTE, KAKOH M3 HA3BAHHBIX HHKE MIIHKAaTOPOB IPHIOICH JUIsl IIPOBEJIECHUS THTPOBAHUS B
3ajave No 20 THMOJIOBBI CHEMIL, XJ10pdheHonoBbIi KPAaCHBIH, HUJILCKUH CHHMH, TponeosuH 0.
J. Hpu onpeeniennu conepranust FHIPpOKCHIA HaTpHsl B pacTBOPE METOIOM KHCIOTHO-OCHOBHOIO
THTPOBAHUSE OBLITH ITOJIYYEHDI CIIeAYIOLIHE pesynpTatel, r: 0,0936; 0,0938; 0,0931; 0,0932. Haitaute
CTAHAAPTHOE OTKJIOHEHHUE.

3ajlaHue 10 Teme «KOMILIEKCOHOMETPHUECKOE THTPOBAHHEN
Bapuanr 1

1. Ckoubko rpammos DJIITA HYKHO B3STH JUIS fipurotosyienus 1 i 0,05000 M pacrsopa? [Ipu pac-

HCLC IPHURAMATDL BO BHEMAHKC, YTO 3Ta COJlb 00pa3yeT KpUCTAIIOTHAPAT, B KOTOpoM Ha | momb

COJIH NPUXOAUTCH 2 MOJIb BOJIBI.

2. Hanmummre xumuyeckyio (hopmyIsty HMHHOIMALETATHOTO (hparMeHTa [TOJIMAMMHITOJIHYKCYCHBIX

KUCIIOT.

3. Paccunraiite Macey marnus, COACPIKABLICIOCA B MEPHOU KoJIOe BMecTUMOCTRIO 100,0 M, ecu

Ha THTposarue 10,00 mn pacrsopa cosnu Marsus, 0TOOPaHHOTO W3 ITOH KONOBI nouwto 10, 25 mu

0.04882 M pacreopa DJITA.

4. Paccunraiite macey amomunus, COACPIRABLICIOCs B MEpHOU KoJiDe BMecTuMocThIO 100,0 M.

ccan K 10.00 Mit pacrBopa conu amoMuHus. OTOOPaHHOIO M3 JTOH KOIOBI cHayana npudaBuIu
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25.00 M 0.05108 M pacrropa kommnekcona I i 10 mu anerarnoro 6yheproro pacTsopa, mosy-
YeHHBIN pacTop Harpend 10 80°C, a mocse 3aBepleHHs peakim# oOpasoBaHMs KOMIUIEKCOHATa

AJMOMUHHS OTTUTPOBAJIM U30BITOK KoMmrutekcona [II, mpuuem na Tarposanme mouwto 8,76 mi
0,05078 M pactBopa XJ10pu/1a IIHHKA.

—

O. llpu onpezeneHun cosepianus B HUHKOBOM MOMHUMUKpOynobperun [IMV-7 neifcTByromero
BCIICCTBA B BOJIOPACTOPUMOH (popMme mosydeHsl crenyiomue pe3yastatsl (B %): 24,98 25.56:
20.01: 24.96: 25,23, Hcnonb3ys Q-kpurepuil. onpejienuTe, UMEIOTCS JIM B pe3ynbTaTaX aHaausa
IPYOBIC OLIIMOKH.

3ajlaHue 110 TeMe «OKHUCIUTEIbHO-BOCCTAHOBUTEILHOE TUTPOBAHUEY
Bapuanr 1

L. SAKOHYHTC YPABHCHHUC PCAKIMK B MOJICKYIAPHON HOPME ¥ TTOJCUHTANTE CYMMY CTEXHOMETPH-
eCKUX KOIDPUITHEHTOB:

NazS.05 + CO; + H,O — ...

2. 3aKoHUUTEe ypABHEHHE PeAKUMH B MOJIEKYIAPHON (OpME H BHIYHCITHTE MOJISIPHYIO MaccCy 3KBH-
BAJICHTA BOCCTAHOBUTEJIS:

NaNQO; + KMnO4 + H>SO4 — ...
3. BhIUMCIIHTE MACCY HABECKU KPUCTAIJIMUECKOr0 OKCAllaTa AMMOHUS, HEOOXOIUMOMH JUIS TIPHIO-
rogjiermst 100 mi1 0,01 H. pacTBOpA.
4. PaccudTadTe Maccy MeEJIM, CoJepkaBiieiics B MepHOM kosibe BmectuMocThiol 00,0 M1, ecaH K
10.00 M1 pactBopa Con Mend, 0TODPAHHOrO U3 ITON KONOBL, NPUGABHIN 2 MIT 2 H. pacTBOpPA cep-
HOH KHCI0TbL 1 30 MJ1 10%-10 pactBopa HOAM/1a KaJIUsl, a 3aTeM OTTUTPOBAIU BBLICMBINUICS HOJ
8,35 mu1 0,05000 H. pacTBopa THOCYIB(ATa HATPUSL.
>, Hanuunte XuMu4eckyio (GopmyIy TOro U3 nepedncIeHHbIX HHKE BEIIECTB, KOTOPOEe HCIIOJIB3Y-
IOT JWJIsl HPHTOTOBICHKA pabovKX pacTBOPOB B IIEpMaHraHaTOMETPHH (OKcallaT aMMOHHS, TIEpMaH-
ranarT Kajlus, OKcanar HaTpus, THOCYJIb(aT HaTpus).

| IpuMepHbIe 3a1aHUs KOJUIOKBUYMOB:

3ananue mo reme «KuceiaoTHO-0CHOBHOE THTPOBAHHEY
Bapuanr 1

LlocTpouTts kpuBylo turpoBanug 20 mit 0.2 1. pacTBopa GropoBogopoaHo kueaots 0,2 H. pacTBo-
POM I'HJIPOKCUIA KaJIMsl ¢ YUETOM paszdaBiieHus.

JaIaHKe 1o Teme «KoMIuIeKCoOHOMeTpHUeCKoe TUTPOBAHUE
Bapuanr 1

| PaccunTaiite maccy menu, cojepikasiuelics B mepHot konGe Bmectumoctbio 100.0 M, ecii Ha
tuTpoanue 10,00 mur pactsopa conn meu, 0to6panioro us 3toit koabel, mommio 10,25 mi 0,04882
M pacrropa 3/(TA.

2. Crombko rpammos DJITA myxuo B3sith uis npurorosiaenus 1 1 0,05000 M pacrsopa? [Ipu pac-
HETC IIPHHUMATE BO BHUMAHHE, 4TO 5Ta CONb 00pasyeT KpHUCTAILIOTHAPAT, B KOTOPOM Ha | MoJb
COJIM ITPUXOUTCS 2 MOJIb BOJIBI.

3. MeTa/lloxpomHble HHIHKATOPEL. [IpuBeiTe He MeHee Tpex MPUMEPOB METATTIOXPOMHBIX HH/IH-
KATOPOB M Ha NPUMEPE KOMILIEKCOHOMETPHYECKOIO OIpeNe/IeHHs KaNbUUA TOKAKUTE MPHHIHII
JICUCTBUsL (YPABHEHHUSI PEAKIIUii, 1IBETOBLIE [Tepexoabl).

4. Ha ocHoBaHuM 1IPUBE/ICHHBIX BEIHYHH TOKa3arelield KOHCTAHT HeCTOMKOCTH XelaToB, PKieer = -
g Kieer . OLIpeIEsINTE, IPH KAKOM 3HaYeHun pH KoMIiecoHaT 6ojiee yCTONYHUB!

pH pK KOMILJIEKCOHATA MapraHua
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7,0 6,90

85 = | 14,0

3ajlanue 1o reme «OKHCIIHTeNILHO-BOCCTAHOBUTENBHOE THTPOBAHMIEY
Bapuanr 1
[. Beraucnure maccy HaBeckM KpHCTAIMYECKOrO OKcanara HATPUSA, H2OOXOAUMOH ISl IPUTOTOB-

nerus 100 i 0.05000 H. pacTBopa. MOXKeT Ji HCIIOIE30BATECS 3TOT PACTBOP B KAUESCTBE HEPBHY-
HOT'O CTanjapra B nepmanradsaromerpuu? [ouemy?

2. Ha ocHoBanuu pacyera KOHCTAHTBI PABHOBECUS OKUCIUTENILHO-BOCCTAHOBHUTEILHOI peakIuu
HORAKHTC, BO3MOZKHO JIM JICHCTBUCM JIAXpOMATa Kausl B KMCIION cpene oIpelesTh COLepiKanue
CyJb(HTa HATPU?

Bergi-or — byod By Bupeea- = 0,17 B

3. Paccuntalite Maccy jKkelesa, COJCPIKABIIErocs B MEPHOU Koabe BMecTHMocThio 100.0 ML, eciu
ina Turposanne 10,00 mur pactBopa cos Mopa momo 11,26 mut 0,05310 H. pacTBopa [epMaHraHa-
Ta KaJId,

4. llepsuunpie cTaniapTsl B HOJOMETPUH H PEAKIUH CTaH/1apTU3aliiy THOCYJIb(hara HaTpusl.

| [puMepHblii epedenn BONPOCOB K 3a4éTy 10 AUCUMILIMHE «XuMHUs» (2-# ceMecTp)

llpeaver u sazaun anammruueckod xumun, Pusnyeckuif, XHUMHUYeCKHH H  (DU3HKO-
XUMUYeckHi aHanuiel. KauecTBenuerii 1 KonuyecTBEHHBIH ananns3. 3a1auy KOJIMYeCTBEHHOrO aHa-
n3a. TUTPUMETPHYECKUi 1 rpaBUMeTprueckuii anamnssl. CpaBHEHNE IPABHMETPUUECKOTO M THT-
PUMCTPHYECKOIO METOJI0B aHaiu3a. VX npeumMyiecTsa i HeJJ0CTaATKH.

CVYHIHOCTE METO/Id KMCIIOTHO-0CHOBHOTO TUTpoBanus. [lpuroropnenue CTAH/IApPTHBIX M pa-
00uMX pacTBOPOB. 1IOHATHE O MEPBHUYHLIX M BTOPUUHBIX CTAHIAPTAX. Knaccudukanus meronos
KHCJIIOTHO-OCHOBHOT'O TUTPOBaHUs. CrocoObl (hUKCAIHM TOUKH IKBUBAJIEHTHOCTH B METONE KHC-
JIOTHO-OCHOBHOT'O TUTPOBAHUSI.

Komriekconomerpuyeckoe tuTporanue. [Torstre o komniaekconax. IJTA Kax mMOTH/IeH-
rathbld Jaranl. Kommiexcon I (9J[TA) kak THTpaHT B KOMIUIEKCOHOMETPUM: CTPOEHHE MOJIEKY-
Abl, ACHTATHOCTD, CI'O COCTOSMHHMC B pacTBOPE B 3aBUCHMMOCTH OT pH cpenbl. BHYTpHKOMIIIEKCHBIE
conn. Xeaaruptit odexr. Ipumepsr nenonssosanus DJATA B ananuTHYECKOH XuMun. ODUKCUPOBA-
HAC TOHKH SKBHBAJICHTHOCTH B KOMILICKCOHOMCTPHH. MC'I‘&HH-HHHHK&TprL

OKHCIUTEIbHO-BOCCTAHOBHTC/IBHDIC PEAKLIHK, OKHMCIHTEIbHO-BOCCTAHOBHTEIIbHbIE MOTEH-
tranel. CyuiHocTs M JOCTOMHCTBA METOJOB OKHCIHTE/IbHO-BOCCTAHOBHTEIBHOTO TATPOBAHUS.
lurpanrter B pejoxenmerpun. Ilepmanranaromerpus, [IpenmyiectBa 1 HEAOCTATKH METOd. Be-
HEeCTBA,  ONPCIC/ISICMBIC  METOJIOM  [I€pMaHraHaroMeTpuu.,  TeXHHKa  OKHCIHUTEIBHO-
BOCCTAHOBHTCJILHOTO TUTPOBAHUS, AUXPOMATOMETPHUS, OCHOBHEIE pabo4ue U CTaHJAPTHBIC PacTBO-
PLIL CHOCOOBI PHKCHPOBAHMS TOUKH DKBUBAJICHTHOCTH B OKHCIHTEIbHO-BOCCTAHOBHTE/IBHOM THT-
POBAHHH,

CYUHOCTE I'PABHMETPUUECKOro aHaiu3a. BeiGop ocanurens. Buas! ocanxos. Yemoeus oca-
AJICHHS U (QUITHTPOBAHKS KPUCTAJUIMYECKHUX H aMOpOHEIX ocankoB. TpeGoBanus k ocaskaaeMol 1
'PABUMCTPUYECKOH (popMam. BeIduciienue Macehl OnpeaensieMoro KOMIIOHEHTa B MeTOIe IPaBH-
METPpHYECKOro anannsa. Maxkrop nepecuera. [Ipeumyiecrsa 1 HeIOCTATKY TPABUMETPHUECKOTO
METO1a anansa. IIpakTuyeckoe npuMeHeHue rpaBUMeTpHH.
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0.2. Onncanne nokazareiei u KPHTEPHEB KOHTPOJISA YCHECBACMOCTH, ONUCAHNE INKAJT
OLLCHUBAHHS

JUIg OUeHKH 3uaHui, YMCHHUH, HABBIKOB M (OPMHPOBAHHUS KO IIETEHIH TI0 JUCHHUIITHHE
CXUMUSD MOKET NPUMEHSTECS OamnpHO-pedTHHIOBas CHCTEMA KOHTPOJISI U OLIEHKH YCIIEBAEMOCTH
CTYIECHTOB.

13 OCHOBY 0@JUILHO-PEHATHHTIOBOM CHCTEMBI (bPC) nonoxens! npuHLHMIILL, B COOTBETCTBHHU C KOTO-
PbIMH (POPMHUPOBAHKE PEUTHHIA CTY/IeHTA OCYHIECTRIACTCS B XOAC TCKVIIETO U IPOMEKYTOYHOTO
KOHTPOJIsA 3HaHUW. CTYJAEHT, HAOpABUIUIH B TeyeHHe CCMECTPa NPH OCBOCHUM AUCLHUIIIHHBI HEOOXO-
AAMOC JUIA QTTCCTAIINN KOJIMYECTBO 0aIUIOB, IOJTyyaer IK3aMCHAIMOHH YIO OLCHKY B 1-M ceMecTpe,
d TAKIE 3a4CT BO 2-M CEMECTpe N0 Oa/UILHO-PeHTHHTOBOM CHCeTEME.

bajuibHo-peiiTHHIOBAS CTPYKTYDA OLIEHKH HA 3audTre (1 cemectp):
Sammra 1abopatopHbix pabort — 70 GaLTOR (7 pabot x 10 6amnos)
SBIIOIHCHUE HHIHBH/Ya/IbHBIX JIOMAIIHUX 341aHHI — 25 6a/UTOR (S 3aiannit x S Gamios)
KOHTPOIBHBIC paGoThl — 40 GLIOB (4 KOHTpOJIbHBIE paboTel X 10 Gannos)
{osutoxkBry™ 1o Temam 1 — 3 — 20 6aiion (1 xomnoxkBuymM x 20 6a1oB)
Makceumansnas cymma 6amios: Smay =70 + 25 + 40 + 20 = 155

Tabmuna 7
| Hlxaa 3auer
l OIMMCHIUBAHUY
| - - |
| 102 u Gosiee OaIUIOB 3a4YeT
| - Menee 102 Gaor Helquer

[ Ipn Hecornacwuu ¢ oueHKoit 1o OaJJILHO-PEHTHHTOBOM CHCTEME CTYJACHT HMEET IIPaBO Ha
caaqdy 3a4ulTa o TpaJAuLHOHHONW CHCTEME.

lexymue 3anomxennocTy 1o AIIMBUIIYAJIBHBIM IOMAIIHUM 38aHUSM, KOHTPOJILHEIM pa-
OOTaM, KOJUIOKBUYMAM H 3alIUTE J1a00PaTOPHLIX pabdOT JIOMKHE] OBITEH JIMKBH/IUPOBAHELI B TEUEHHE
HCJICIM 1ocsie cpoka, 0003HAYCHHOI'0 B TEMATHYECKOM ILIaHe J1adOpAaTOPHLIX paboT, BO Bpems,
Jlpedeiiemoe npeniogasaresieM. Kaxas Clielylonas Helens ONO3MAHNHS HAKA3LIBACTCS BLIYHTA-
Haem 1 Oamia U3 oneHKH 3a MHAMBHAYAIBHOE JOMALLHee 3ajianne. OTpaboTKu 1abopaTOPHEIX pa-
00T OCYLIECTBISIOTCS TOJNBKO B HPHCYTCTBHH 1 [I0J PYKOBOACTBOM JIaOOpaHTa, KOTOPLIM HAa3HAYyaeT
BpeMs OTpadOTKH.

BHJIBLI TEKYIIIEIO KOHTPOIS: MHARBHIYAIBHDIC IOMAIIHUE 3a/IaHUs, KOHTPOJIBHEIE paboThL.
HECTPOBAHNE, KOJTOKBHYM 110 TeMam, 3auuTa 1abopaTopHbIX paboT.

BHIBLI TPOMEKYTOUHOIO KOHTPOJIS 110 IMCIUIUIHEE: 39T BO | -M CCMECTpE.

7. YaeOno-meroanieckoe u HHGOPMAUHMOHHOE 0Gecmevene AMCHHUILIHHBI

7.1. Ocnosuas snreparypa

| Knazes, /[ A. Heopranwueckas xumus, B 2 4. Yacts 1. l'eopetnyeckue OCHOBEI:

yUeOHHK JuIsl aka/leMuyeckoro Gakatasprara, / JLA. Kusizes, C.H. Cmapeirus, — 5-e w3, — M:
ViznarenaneTro IOpaiit, 2017. — 253 ¢. — Cepust: BakanaBp. Axkanemudeckuii Kypc

2. Cwapwiun, C.H. Heopranuveckast Xumus, [IpaxTukym: yueGHo-npakTuueckoe nocodue / C.H.
Cmapsirun, HJL barnasen. M.B. Jaiinakosa: noa pea. C.H. Cmapbiruia. — M.: W3natenscTro
[Opaiit, 2017. — 414 ¢. — Cepus: baxanasp. bazosbiif kype.

3. 1 pomos H B. Ananutuueckas XUMUS u (pHU3HKO-XHMHYECKIE METO/Ib]l aHAJIN3A. COOpHHUK 3amay ¢
OCHOBAMH TCOPHM U [IPUMEpaMu pelleHuH: yuebuoe mocobue / H.B. ['pomos, O.I1. Tapas. Hogo-
cubupex: HI'TY, 2018, 112 ¢. ISBN 978-5-7782-3580-9. Texcr: JNEKTPOHHBIH // Jlanb: 3mexTpon-
HO-OnbsmoTeynas cucrema. URL: https://e.lanbook.com/book/1 18497

4. Cuapwieun C.H., Jlatioaxoea M.B. AnanuTuueckas Xumust. Yu. nocobue. M.; Usn-so PTAY-

MCXA, 2013. 194 c.
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7.2. JlonomauTe L HASL IATEPATYPA

l. Bacunves B.1l. Ananuruueckas xumus: B 2 ku.: Ku, 1: Tutpumerpuueckne u rpaBuMeTpHye-
CKMI MeTo/Iel ananu3za. M.: Jlpoda, 2007. 368 c.

2. L puneyo, H. Xumus snementon: B 2 1. / H. I'punsya, A. Dpumo. - M.: Bunom. JIaGoparopus
3HAHUH, 2011.

3. beaonyxos C. JI u op. TlpaktukyM 10 XumMud (MHGOPMAIIHOHHO-CT paBOYHbIC MATEpPUAJIBI K Jia-
OOpATOPHO-NPAKTHYECKUM 3aHsATHSIM). M., U31-B0 PCAV-MCXA umenu K. A. Tumupsizesa, 2013
s YO4-C,

4. Joaomos HO.A., Jlopoxosa E.H., ®adeesa B.M. w np. OCHOBLI aHauTHYeckol xumuu. B 2 k.
ox pen. HO.A. 3onoTosa. 2-e w3, nepepal. u gon. M.: Beicur. mxk.. 2002. 351 c.

O, Pabunocuy B.A., Xasun 3.4, Kparkunit xumuuecknit cnpaounuk. M.: Xumus, 1994,

7.3. MeToinyeckue yKa3samusi, peKOMEHAALNH U 1Py rHe MaTepPHAJIbI K 3aHATHAM

L. Cyaporeun C.H., baenacey H.JI., Knsszes /[ A. Heopranudeckast XHUMUS. JlaDopaTtopHbI ITpaKTH-
kym. M.: PCAV-MCXA, 2018. Dnexrponnoe yaeOHOE mMocooue (OTKPBITBIA JOCTYI).

8. llepedens pecypceoB HH(OPMALHOHIO-TEICKOMMY HHKALMOHHON ceTH «Murepuer»,
HEOOXO0/IHMBIX JIJISI OCBOEHUS JIHCIMIJINHbI

L. ACros organics - NouCK B Katajorax (OTKpLITBIN OCTYII)

2. ChemSource — UHTepHET-pECYpC 110 paziesiaM XUMIH (OTKPBITBHIA JIOCTYI)

5. ChemFinder Databases Search nonckosast cucrema mo 100 XUMHUYECKAM caifTam (OTKPBITHIH
AOCTYI)

4. basa jannpix «Xumus» Beepoccnickoro nHeTHTYTA HAaY4HOH M TEXHUYECKOW MH(OpPMALIMU
(BMHUTH). Hocrynuaer eneayroime 6assbl 1anubix, cojiepiKalipe nH(popMaumnio B 00J1aCTH XUMUH:
Xumust, Dusuro-xumuueckas 6nonorus, Kopposus u 3almTa 0T KOPPO3KH, Metautyprusi, Oxpana
OKpykaroliei cpebl, O630psi.

S, www. xumuk.ru (OTKpBITBIH J0CTYII)

9. Onmecanne MaTepHaJILHO-TEXHHYECKOI 0a3b1, He0OXOXHMOI NI OCYyIIECTBJICHUHA
00pAa30BATEJILHOIO NPoIecea 1Mo AUCHHIIHHEe

Tabnuua 8
Caeaenns 00 ofecnedeHHOCTH CHECNHATHINPOBAHHBIMH AYAUTOPUSIMHU, KaOuHeTaMu,
a7 e, e JabopaTopusiMu

HaumenoBanne cneunainbubIX momMenie-

HHH H IIOMEINEHNM JJIH CAMOCTOATE Ib- OcHAEenHoCTh CleNUAJIbHBIX MOMEEeHHi | 1mo-
o paborer (Ne yueOnoro xkopmyca, Ne MELIECHHH /IJIsI CAMOCTONTEJNBHON padoThl
AY/IHTOPHN)
e I b il 2
Jlekimonnas ayiTopus (YueOHbli Kopriyce | MyJIbTHMHIHIHAS YCTAHOBKA B KOMILIEKCE ¢ KOM-

- Ne 6, bosnbuias Xumu4ka, yueGHas ayanTopus 1is srorepoM 1 mrr. (Mus.Ne 410124000602969)

| THH JIRKIHOHHOTO THNA)

urenns nekuuil (200 yenosex) 1 nposeneHus 3ans- | 9 Tpubyna 1 wr (Mus Nﬂ591742)
3. Jlocka MenoBas — 3 wiT.
4.CT0oJ1 MUCEMEHHBIH — | T

Jfﬁ:lmlfmﬂﬂﬂﬂ AYAUTOPHS] [}'Heﬁr-ihlﬁ KOPIyc |.Crenn «llepuopuueckas Tabn. JI.M. Meuneneepay
Ne 6, ayn. Ne 333) L. (MEB.Nel101237/1)

2. MyJbTUMIJIHIHAS YCTAHOBKA B KOMITJIEKCE C KO-

| nbiotepom (MHB.No 591717/1, WuB.Ne558882/3.
MuB.Ne 591711/1)

3. I'pubyna | it (MuB.Ne591742/1)

4. CT0JI1bl IUCHbMEHHBIE — 2 IIIT.
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5. Jlocka menosas — 1 .
0.[laptel — 18 .
7.Ctyn tabyper — 36 wr

YucOnas nabopatopus (yueOHblii Kopiyc Ne 6.
| aya. Ne 232)

|.Borrsoxnoit mxad 2 o (Muas.NoS58387/1,
MHB.Ne558387/2)

2.10kad s peaktusos 2wt (Mus.NeS5S58386/2,
MuB.Ne558386/3)

3.Ixad ans nocyast 1 mir. (MuaB.Ne558385/2)
4.Crena «Ilepun cucr. J1. 1. Menneneena 1

. (Mus.Ne560006)

5>.Moxka naboparopnast 7 it (MHB.Ne558384/19,
MnB.Ne558384/20. MuB.Ne558384/6,
MnB.Ne558384/7, 1 uB.Ne558384/9, MHB.No558384/8.
MuB.Ne558384/5)

6. Cron mabGoparopublii — 16 1T,

7.Cryn tabypet — 30 .

8. Jlocka menosast — 1 i,

9. pH-metp — | wr. (Mus.Ne 557189)

10. Moiika naGoparopuas 6 mrr. (Mug. Ne 558384/1.
MHB. Ne 558384/2, Uus. Ne 558384/3, Uus. Ne
558384/4 Mus. Ne 558384/5, Nus. Ne 558384/6)

10. Becer ananuruueckue — 1 mr. (Mus.Ne 558408/2)
L'l Becwl snexrponnsie — 1 mrr.(Mus.Ne 558409/4)
12. Dnexrponeus — 1 wr. (Mus.Ne 558410/1)
13.9nekrpomkad cymmnbubii — 1. (MuB.Ne
5358411/2)

| 4.TInceMenHbIit cTon — 1 wir.

}‘yllt‘ﬁiiﬂﬂ nadboparopus (yuebuwili kopriyc Ne 6,
{

| ayil. Ne 235)

|.Berrsoknon mxad 2 mr. (MuEB.Ne558387.

B .Ne558387/3)

2.Ulkad mis peaxtuBos 2 wt (MuB.Ne558386.
MuB.Ne558386/1)

3. Uxad mis nocynsr 2 mr. (Mus.Ne558385/1.,
MuB.NeS58385)

4.Crenp «Ilepup cuct. .M. Menneneena 1

. (Muae.Ne560005)

>.Moxka naboparopras 7 wr (Mus.Ne558384/19,
Mup.No558384/20, Mnn.Ne558384/6, |
MuB.NoS58384/7, Mne.Ne558384/9, Une.Ne558384/8,
MuB.No5S58384/5)

6. CroJt 1aboparopHelii — 27 mir.

7.Ctyn tabypet — 30 .

8. Jlocka menoBag — 1 .

9. PH-metp — 1 mir. (MuB.No 558419/2)

10. Moiika s1aboparopras 7. (Mus. No 558384/7.
MuB. No 558384/8, MuB. No 558384/9. 1us. No
558384/10 Mus. Ne 558384/11, Uugs. Ne 558384/12.
Mus. Ne 558384/13)

10, Becor ananuruyeckue — 1 mr. (MuB.No 558408/3)
I'1. Becwl anexrponnsie — 1 mr.(MaB.Ne 558409/3)
12. Daexrponeus — 1 wrr. (MuB.Ne 558410)

3.9nexrpomkad cywnibHbli — lmr. (MuB.No
558411)
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B

14.1luceMeduBId cTton — 1 T,

YueOnaa nadoparopus (yuebubiit koprnyc Ne 6,
ayj1. No 236)

|.Berrsoxnoi mkad 2 . (Mus.Ne558387/4,
MuB.Ne558387/5)

2. HIkad pns peakrusos - wt (Mus.Ne558386/4,
MuB.Ne558386/5)

3.Ikad s nocyae: 2 wir. (Muas.NeS58385/3,
Mus.Ne558385/4)

4.Crenn «llepun cucr. I M. Mengneneesa 1
wrr.(MuaB.Ne5S60005/1)

5.Moxka nmaboparopuas 6 wut (MaB.Ne558384/13,
MuB.Ne558384/16, MuB.No558384/17,
MHB.Ne558384/18, MuB.No558384/19,
MuB.No558384/8, MluB.Ne558384)

0. CT0oJ1 J1adopaToOpHbIi — 27 WIT.

7.Ctyn tadypet — 30 mr.

8. Jlocka mesioBast — 1 LIT.

9. PH-metp — 1 mit. (MaB.Ne 558419/5)

10. Moiixka naboparopnas 6mt. (MHB. Ne 558384/15,
Mus., Ne 558384/16, Mus. Ne 558384/17, Uus. Ne

558384/18 Mus. Ne 558384/19, Uns. Ne 558384/20)
10. Becor ananmuruyeckue — 1 mwr. (Mas.Ne 558408/9)

1. Becnl onexrponnsie — 1 wt.(Mas.Ne 558409/12)
2. Dnexrponeys — 1 . (.(Mus.Ne 558410/2,
Nus.Ne $56072)

13 Dnexrpomkad cymuasHent — lurr. (Mus.Ne
| 558411/3)
| 14.TTuceMeHHBIH cTos — 1 miT.

|

YyeOHas sladboparopus (yueOHbId kKopriye Ne 6,
L ayi. Ne 332)

l.Ilenrpudyra lmr. (MaB.Ne 558412)
2.Mukpockorn 1 mr. (MaB.Nel60308)

3.1leus mydunbnas (UuB. Ne 347351)

4.Crenn «Ilepuoanueckas tadi. JI.M. MenneneeBay
linr. (MuaB.Nel101237)

5. Becol onekTpon. SC2020 1 mrt. (MaB.Ne 35077/3)
0. llxad juist nocyupr 1 wr (Mas. Ne 558385)

7. lkad mis peaktusos 1 mT. (MuaB. Ne558386)

8. [lIka( BorrspxaoM 2 mT. (MuB Ne 558387/6,
558387/7)

9.Jlocka menoBas — | T,

10. JIabopaTopusie cTojibl — 15 .

11.Ctyn Tabyper — 30 .

2. [lucemennpit cton — 1 1w,

Llenpansiag nayunas GudiHoTeKka uMeHu
| H. U. Kenesnosa. YuransHeli 3a71.

JLi1st camMOCTOSATENBHOM PabOThl CTYACHTOB

O0mexuTus. KoMHATBI JUIS CaMOIIONro-
TOBKH.

Ji1s1 camocTosITeNbHOM paboThl CTYJEHTOB

10, MeToanveckne peKOMeHIauum CTY/IeHTAM 110 0CBOCHHIO JAHCHUIINHBI

JUist ocBOCHMA JMCIMINIMHBL «XUMUs» CTYAEHTaM HE0OXOAMMO HMETh DPEKOMEHIYEMEIC
yaeOHHKH 1 yueOubie 1n1ocobus, [lpn oCBOGHHH KaXI0i U3 TeM JIUCIAILIAHE] CTYJCHT JIOJDKEH I10-
CCHIATD JICKIHH, BHUMATCIbHO M3YYHTDL M 3aKOHCIECKTHPOBATL MATEepHas IO ONPEACICHHOH TeMe,
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HOJIFOTOBATECA K BBITIOJHEHHIO JTA0OPATOPHOI paboThl, BBINOIHUTE nabopatopuyio paGoTy B jia-
OOpaToOpuK M 3aUTHTE e€. Kaxslil U3 BHAOR yueGHOM NAeATeNhHOCTH OLEHHBACTCS B BalIax u
YIUTLIBACTCH B PCUTHHIC CTYICHTA. J[JIS CAMOKOHTPOJISI CTYICHTOB MpeIHa3HAYCHBI HHIUBU/TY alb-
HDBIL 3QaHi3L, KOHTPOJIBHBIC BOTIPOCKI M YIIPAXKHEHHUS U BOHPOCH! /15 TOATOTOBKH K onpocy. Kon-
TPOJIL OCBOCHMA TEM CTYICHTOM OCYIICCTBIIETCS B BH/JE KOHTPOJIBLHBIX paboT H KOJUTOKBHYMA I10
1TTMUM,

H1st KOHCIICKTHPOBAHUS MATEPHAIIOB 3aHSATUH PEKOMEHJIVeTCH “aBeCTH OTJAENBLHYIO TETPa/lb
3 96 smeros, KonenekT xamaoro 3aHsaTis CleqyeT HAYMHATh ¢ HA3BAHUS TeMLI U VKA3aHHS JATEI
Cro nposejienud. Bee 3aroioBKH pas/enioB Marepuaia CleyeT YeTKO BhIIENSTh, HarpuMep, 1moj-
depxuBanneM. Bo BpemMs 3aHsATHS CICAYET BHUMATEIBHO CICANTD 38 XOIOM MBICIIH [IperoiaBare’is
H 3QITUCBIBATL BAKHEHILIHEC OIIPEACIICHHUA, pa3bACHCHH, (bOpM}’ﬂb], Ha*BaHHA BEIICCTB, YPaBHEHUS
NHMHYCCKHX peaklui. lakke nyKHo craparthes BOCIPOU3BOAHTE B KOHCIIEKTE PUCYHKH U TabJIK-
HbL, KOTOPBIC JICMOHCTPUPYET Npenojasare/ib. MaTepnan, KOTOpel kaX<eTcs CTYAEHTY HEI0CTa-
TOUHO HMOHATHBIM, CICAYET MpopadoTark 10 y4eOHMKY M BOCIOJIB30BATHCS IIOMOLIBIO MPEINo/IaBa-
Tend. PaboTars ¢ KOHCITeKTOM HYZKHO CIKCHC/ICIILHO, BHOCS B HET'O CBOM JOINOJIHEHHUS, 3aMEYaHusl U
BOIPOCKI (JUId ATOTO B TETPAJIH CIIEJYET OCTABIATE [IIMPOKHE [10J151).

JUIS1 IOJITOTOBKU U (PUKCHUPOBAHUS 1abopaToOpHBIX paboT Clie/lyeT 3aBeCTH OTACJBHYIO TET-
paib W3 48 JmcToB (J1aboparopublii skypuan). Ilpu moaroroske x nmabopartopHoit paGore caemyer
COCTaBUTL KpaTKui (1-1,5 CTPAHUIILI) KOHCIIEKT TEOPETHUECKOTO MaTepuala, Ha KOTOpOM OCHOBaHa
Aatinas Jabopatophas padota. JUis NMOArOTOBKH KOHCHEKTa HCIOMB3YIOT IJABbI yuebHHKa, peKo-
MEHAOBAHHDIC TIPCIIO/IaBATCIICM. M KOHCIIEKT, 3alIMCAHHBIN Ha 3aHATHU. Takxke npu moMamrHel ca-
MOCTOATCILHOH HOAIOTOBKE K J1TaO0paTOpHON paboTe HYKHO HAYEPTUTH TAGTHIL, MPUBEIEHHLIC B
UPAKTHKYMC, 1 HPOU3BCCTH HCOOXOMMMBIC JUIS 1POBEAeHUs] paboThl pacudrel, JloMalHsgs oaro-
TOBKA ABJIACTCs HCOOXOMMMON 4acTbI0 1ad0paTopHON padoThl. bes Heé HeBO3MOKEeH OCMBICTeHHLI]
HOAROA K BLUIOJIHCHHIO OKCHCPUMEHTOB M M3MEpeHU. Kpome TOoro, orpanudeHHoe BpeMmsi, OTBO-
JUMOE Ha Beliosenne JIabopaTtopHoi paboTel, TpeOyeT XOpoIno CKOOPAMHUPOBAHHBIX JIEHCTBUIl
CIYACHTA, K KOTOPLIM TAKiKe HCOOXOAUMO MPE/IBAPHTEILHO HOATOTOBUThCS. [locnie 3aBeplieHus!
DKCICPIMCHTAIBLHOH HacT paboTsl HEOOX0AMMO NPOM3BECTH 00pabOTKY [IOJIYYEHHBIX pe3yJIbTa-
TOB, C/1CNAaTh BRIBO/LbL M 3aIIMTUTL PadOTY vV NpCroAaBarTeis.

B xo0/1e 3ausTus HYKHO aKTHBHO paboTarhk, OTBEYas Ha BONPOCH] [IperiogaBarTeis, yJyacTBysi
B JHCKYCCHH M 3aJ1aBasl COOCTBEHHBIE BOTIPOCHI [1JIs YACHCHHA CJIOZKHOI'O JIJ1d IIOHUMAaHHS MaTCpHa-
Jid.

Ha neproM 3aHATHH BCE CTYICHTDI 3HAKOMSITCS ¢ IPABMIIAME TeXHHKH Ge30IaCHOCTH U 06s-
3dHLL CTPOTO BBITIOJIHATE UX 1P IIPOBEICHUN BeeX nabopaTopHbIX pabor.

LIponyck 3ansTuii 6e3 yBaXKUTENLHOW NPHUYNHBI He JIONyCKaeTes. 3aJ0/KEeHHOCTH (TIPOITy-
liCHHbIE JabopaTtopHble padOTBI, HEBLIMTOJIHEHHEIE WHIWBUAYAILHBIE JOMAIHUE 3alaHusi, KOH-
TPOJIBHBIC PADOThL, KOJUIOKBUYM) JIOJDKHEI OBITh JIMKBHIMPOBAHBL TeKylIHe 3a10/5KeHHOCTH MO
AHJMBUIYAILHBIM JIOMALIHAM 3aldHHSM. KOHTPOJIBHBIM paboTaM M 3allHTe JabopaTOpPHEIX paboT
JIOJKHBL ObITh JIMKBMAMPOBAHBL B TCYCHUE HEJENH 110CNIe CPpoKa, 0003HAYEHHOTO B TEMATHUECKOM
[iane J1adopaTopHbIX paboT, BOBpeMs, onpejensemMoe npernoaagareneM. Kaxmag ClIeAyrouasl He-
ACDEOTIOS/IAHNI HAKA3LIBACTCA BhivMTanneM 1 Oajjia u3 OlEHKH 3a JoMalHee 3ananue. OrpaboTku
1a00paTOpHbIX paboT OCYIECTBIAIOTCS TONBKO B [IPUCYTCTBHHU W IIOJI PYKOBOACTBOM JIabopanTa,
KOTOPbIH Ha3Ha4aeT BpeMs 0TpaboTKH.

Camocrtoarenbnas pabora CTYACHTOB Hajl KYPCOM JHCIMIUIAHBI «XUMULY) 3aK/IIOYaeTCs B
CHCTEMATHYCCKOH padoTe ¢ YYCOHUKOM M JICKIUAMH, T1OJIFOTOBKE K JIaDOpaTOPHBIM paboTaMm, KOH-
TpoJibHBIM padoram u koJutokBuymMaM., OcoGoe MECTO B CaMOCTOSTE/IBHOIM paboTe 3aHUMAET BEI-
HOJHCHUE HHHBHYQILHBIX JIOMAIIHHX 3a1aHHH, KOTOPbIC HO3BOJISIOT OCYLIECTB/ISITh CAMOKOH-
[pOJIb YCBOCHHS y4eOHOrO marepuana, IPUBHBAIOT HABBIKM [IOMCKA HEOOXOOMMOH XMMHYECKO
MH(QOPMANHK 1 HeOOXOMUMBIX B Gy/ryliel mpakTHueckoi AesTebHOCTH OaxkasiaBpOB XMMHYECKHX
DACUHECTOB.

Lpn perenyn 3a/1au He0OX0 MO pasobpaTe BCe THIIOBbLIE 3a/1aUH, [IPUBCACHHBIC KO BCEM
LEMAM. HTO TIOMOKET B BBITONHEHHH HHIMBH/IyaJILHOTO JIOMAIIHETrO 3a/aHus ¥ KOHTPOJIBHON pa-
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OO0TbI, KOTOpAs 3aBeplLIAeT KANKAYIO TeMy Kypca.
Buanr u gpopmer 0rpaboTKu NponymeHHbIX 3aHATHI

[IponyiieHHble JIGKIIMHK CTYIEHT 0TPadaThIBAET CAMOCTOSTEbHO., HU3yyasi yueOHHUK U JI0I0JI-
HUTCIIBHYIO JIMTCPATYPY 110 COOTBETCTBYIOLUIMM TEMAM.

CTyieHT, nponycTuBiuui jjabopaTopHbie 3aHATHS, 0053aH 110/ TOTOBHTh KOHCIIEKT npony-
IECHHOH J1aboparopioi paboThl, NPEAOCTABHTL PELICHHUE TECTORBIX 3a/aHMil 110 [IPONYIIEHHOH Te-
M€ H B IIPUCYTCTBUHM JlabopanTa Kd{IJL,uphI oTpaboTarh e€ B cBOOOAHOE OT 3aHATUH BpeMs. CTYIeHT

Oe3 koncnerra abopatopuoit paboTel HE AONYCKAETCA 0 0TpadOoTKH. !lociie BeIIoJIHEHUS Tabopa-
TOPHOH pabOTh! JIAOOPAHT B KOHCIICKTE CTABHT JaTy OTPaOOTKH U MO/IICH.

lexymue 3a10/KeHHOCTH 11O HHMBHAYAIBHBIM AOMAIIHAM 3aaHHAM, KOHTPOIBHOH Paso-

Te M 3aumuTe 1adopaToOpHBIX paboT JOIKHEL OBITH JIMKBUIUPOBAHBI B TECICHHUE HEAEC/H I10CIIE CPOKa,

0003HAYCHIIONO B TEMATHYCCKOM ILIaHe 1a00paTopHBIX padoT, BO BpeM1, OIIPEACIIACMOE IpEnoaa-
BATEIIeM.,

I1. Meroauveckne peKoMeH/1a Ui MpenojaBaTe M mno OPrasu3anuy o0y4eHus mno
JAUCHHIIIHHE

OOpasosatenbuplit IpoLece 1o AMCUMIIMHE OPTaHU30BaH B (opMme yuyeOHBIX 3aHSITHIf
(KOHTaKTHAsE padoTa (ay/IMTOPHOH H BHEAYJIMTOPHOH) 00y4alomuxcsl ¢ MpernoiaBaTeieM U ca-
MOCTOSATCIILHAS paﬁm‘l'a L‘:G}ﬂmmmuxuﬁ). YueOHbple 3aHsTHA (B TOM YHCJIE 110 pCa/ld3alliun 11PpaK-
THICCKOH MOAIOTOBKH) IPEJICTABACHLI CACAYIOIIMMH BHIAMH, BK/IIOYAd y4YeOHBIC 3aHSTHS.

HATIPABJICHHBIC HA MPAKTHYECKYIO [OAIOTOBKY OOYYAIOIUMXCA W MPOBEACHHE TEKYIIEro KOH-
TPOJIS YCIIEBAEMOCTH:

JICKIMU (3aHSITUS JIEKIITMOHHOTO THHA):

CCMHHAPBL. IPAKTHICCKHE 3aHATHS, 1a00paTOPHLIE PA0OTHI (3aHATHS CEMUHAPCKOTO THUMA);

KKYPCOBOC TPOEKTHPOBAHKE (BBINIOJIHEHHE KYPCOBBIX padoT);

[PYIIIOBbLIE KOHCYJIBTAIMU:

HHJIHBHJIYILHDBIC KOHCYIBTAIIMK U MHbIC yueOHBIe 3aHsTHS, IPeIyCMATPHBAIOLIHE UHIHBH-
AYaIbHY10 paboTy IperojiaBaTesisi ¢ 00y4atommMes:

caMocTosTe/IbHas paboTa 00y4aroIuXCs;

3aHsATHA MHBIX BUJIOB.
Ha yueOnpix sanstusax o0yuaroumecs BIIONHAIOT 3alIaHMPOBAHHbIE HACTOSIICH [porpaMmon oT-
ACIBHBIC BHJIBL yHeOHBIX paboT, B TOM 4HCIIC OT/ICIbHBIX JIEMEHTOB paboT. CBA3AHHBIX C Oyyuich
[POPECCHOHATIBHOMN JIesTeIbHOCTBIO.

Crenndura nuciummus « XHMHSD 3aK/I0YaeTCS B HCPA3pbIBHOHM CBSI3H TEOPHUH C MPaKTH-
KOH. leopeTHyeckue 3HaHus, KOTOPbIE CTYACHTHI MOJIYYAlOT HA JICKIHAX H [IPpH CaMOCTOATEIbHOM
HOATOTOBKE. NOATBEPIJIAIOTCS ¥ yCBAHBAIOTCS HA J1a00OPaTOPHBIX 3aHATHAX. JJIs YCIELIHOro yCBO-
CHUSL MATEpHAIA HCOOXOAMMBI 3HAHHS XUMHM B 00BEME LIKOABHON IpOrpaMMbl B MaTeMaTHKH.
[ [OBBIIICHHE YPOBHS 3HAHUH 110 XUMHHU Y CTYJICHTOB HEPA3PBLIBHO CBA3AHO C INOUCKOM M BHEAPCHH-
CM HOBBIX ITYTCH COBEPIICHCTROBAHUS METOIMKU MPEITOIaBAHUS:

- UCIOIB30BAHME PA3HOOOPA3HEIX (POPM, METOJIOB M TIPUEMOB AKTHBHU3AIMH T103HABATE/Ib-
HOM JICATCIBHOCTH YYAIIUXCS (B T.4. AKTUBHBIX ¥ HHTEPAKTHBHBIX);

= HCITOJIB30BaAHHME HarJisiJIHOrO mMart cpHalia. 'IBﬁHHI.l, PHCYHKOB, CX€M, MPHUPOJAHEBIX MHHEpa-
HOB, JICMOHCTPAL NS OIIBITOR.

- PCHICHHC XHMHYCCKUX PACYETHBIX M HYKCIIEPUMEHTAJILHBIX 337184 KaKk MeTo[l OOYUYEeHHS XH-
MAHH .,

- KOMIIBIOTCpH3alug 00YUYEHHUs;

- HCIOJIL3OBAHHC PasiiM4HbIX (JOPM OpraHM3allMd CaMOCTOSITEILHON PaBoThl CTYIEHTORB:
HH/IH BH/AYdIbHAS, I PYIHIIOBAA, KOJIJICKTHBHAS.

- Opraiusainsg HHAHBHYd/IbHOH pabOThl CTYJACHTOB ¢ YYETOM YPOBHS I10/ITOTOBKH:

- CHCTCMATHUCCKUH KOHTPOJIL 3HaHui B npouecce o0ydeHNs (IIpOBEpKa MHAMBHIYAIbHbIX
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3a/IaHNH, [IPOBEJICHUE KOHTPOJILHBIX padoT, OITPOCEKI 10 TeMaM, Npuém nabopaTopHbIX pador).

[Iporpammy paspa6oran:

bparam ['.C., k.X.H.

31



PELHLEH3USI
Ha pabouyio nporpammy auennminnet «b1.0.10.01 O6mas u aHATHTHYECKAS] XHMHS»
OHOII BO no nanpasaenuio 05.03.04 — 'njpomereoposorus, nanpasiennocTs (mpoduib)
Kimvarnaecras 0esonacnoers (KBanuuKanus BLIIYCK (KA — OaKkajaBp)

Ceperunon V. V., npoeccopom kadeapbl arpoHOMHYECKO, CHOTOrHYecKkol XUMHUH U pa-
‘modnorud, GI'bOY BO Poccuiickuii rocyrapcTBeHHBIH arpapusii yuusepceurer — MCXA uMmeHu
KA. TummpsizeBa, I0OKTOPOM OHOJIOrHUECKMX HAYK (Jlajee 10 TEKCTY PeleH3eHT), IpoBeaeHa pe-
HCH3Ms pabo4eH nporpammbl ucudiuivbel «b1.0.10.01 O6mast 1 anatutuyeckas xumusy OITOI
BO no nanpasiaennio 19.03.01 — «'mppomereoposiorusy, HanparieHHOCTs «KuMmaraueckas 6es-
onacHocTb» (daxanaspuar) paszpadborannoit B PI'bOY BO «Poccuiickiii rocyiapcTBeHHbIH arpap-
Hbil ynusepenter — MCXA wvenn KA. TumupszeBa», Ha Kadejpe XuMum (pazpaboTyuk —
bparaw 'copruii Cepreesny, JloueHT Kaeapbl XMMHH, KAHAUIAT XUMEYECKUX HAYK).

PaceMOTpeB NpeACcTaBICHHBIC HA PCLICH3MPOBAHNE MaTepHalbl. PELEeH3CHT TPHINe K Clie-
;l}lUlI.LHM BBIBO/aM,

L. Hpenwvapsnennas paboyas nporpamma aucuniumab «b51.0.10.01 Obmas W ananuTHYC-
crasg xumusa» (Hanee no rekery llporpamma) coomeemcmeyem tpeGosanuam ®IOC BO mo
nanpasienuio 05.03.04 — «l'uapomercoponorus». [Iporpamma codeparcum Bece OCHOBHBIE Pa3IieIibl,
coomeememeyem TpeOOBANNUAM K HOPMATHBHO-METOANYCCKHUM JIOKYMEHTAM.

2. Hpencrasnennas s [porpamme akmyansnocms yueGHON AUCIUIUIHEBI B paMKax peasiu-
sann OLOIL BO ne noonesicum commenuio — nucnMmivaa OTHOCHTCS K 00g3aTeNbHOH 4YacTu
YUeOHOro nukia — bl.

3. llpencragiennsie B Ilporpamme weau ITUCUUITIUHEI coomeememayiom TpedboBaHHAM
Ol OC BO nanpasneuns 19.03.01 — buorexuonorus.

4. B coorsercTBuy ¢ Ilporpammoii 3a jucuumiunoi «51.0.10.01 O6mas 1 aHaTHTHYECKAs
XHMHA» 3aKpericHo Tpu komnemenuni. Jluciunmuaa «b1.0.10.01 O0mas u asajJIuTHueckasi Xu-
Musby 1 1Ipelictasiennas [porpamma cnocodna peanuzogame X B 00LSIBIEHHLIX TpeboBaHugX. Pe-
3yJabTarbl 00yUcHMsl, npejacTasliennsle B [IporpamMve B Kateropusx 3HaTh, YMETh, BIaJeTh COOM-
GeMCmEYIom CHCUH(UKE H COACPAKAHNIO JIMCIUIUTMHBI U QeMOHCMPUPYION. 803MOJICHOCb TIOyYe-
HHS 3a5BJICHHBIX PE3YJILTATOB.

5. Obutas tpyaoémrocts aucuuitinub «b1.0.10.01 O6mas 1 aHaIuTHYecKas XUMHS» CO-
craBiisgeT (216 yacos).

6. Mudopmanns o B3aMMOCBI3H U3y4aeMbIX AUCUHUIUIMH U BOIPOCAM HCKIIOYECHHs 1y0IIH-
POBaHNA B COUACPIKAHHUHW JIMCLHIUIMH CQOMGEmMCcmeyem ;LeﬁCTBHTﬁthHOCTH. ,[[HCIIHH.HHH&
«b1.0.10.01 Heopranuueckass Xumus» B3auMOCBS3aHa C apyrumu aucuumuinaamu OITOIT BO u
YueOnoro mmana no nanpasinennio 05.03.04 - BuorexHonorus u BO3MOMKHOCTb AyOIMPOBaHHMS B
COJIEPIKAHNN OTCYTCTBYET.

7. llpencrasiennas [Iporpamma npearonaraeT MCnojib30BaHHE COBPEMEHHBIX obpaszoBa-
TCIILHBIX TCXHOJIOIHH, HCIOJB3YEMBIe IIPU pealH3allii Pa3THYHEIX BUIOB yuebHOM pabotel. Dop-
MbL 0OPA30BATCIIBHBIX TEXHOJIOIWH_coomeememeayiom crienuuKe TUCIUIIITHHEL.

8. llporpamma nucuuniingel «b1.0.10.01 O6mias u asanuTHYeCKas XUMHSY MPeIonaraeT
4 3aHsITUH B MHTEPaKTUBHON (opMme.

BuJibl, colepianue u TpyJI0EMKOCTb CaMOCTOSTENLHOM paGoThl CTYICHTOB, MpPECTABIICH-
ple B LIporpamme. coomeememeyiom 1pedOBAHUSIM K TOJTOTOBKE BBITYCKHUKOB, COMEPIKALIAMCS
3o P1OC BO nanpasnenus 19.03.01- F'ngpomereoposiorus.

9. llpeacrasiennsie u onucannbie B [IporpaMme GopMbl mexyuyeti OUeHKH 3HAHUI (ommpoc
[0 TCMaM, 3aluTa JIaDoPaTOPHbIX PadOT, KOHTPOJIbHEIE padOThI, HHIAMBUIAYAILHBIE 3aHITUL).

dopma npOMEKYTOUHOTO KOHTPOJISA 3HAHMI CTYJEHTOB, IPELYCMOTPEHHAS llporpammoi,
ocyliecTBusieTes B QOpME 3adeTa, YTO COOMEemcmeyen CTaTyCy MUCHUIUIMHD]L, KaK MMCITAILTHHb]
obszarenbrol yactu yuebuoro muxna — b1 ®I'OC BO nanpasnenus 05.03.04 — Tuapomereoporio-
CHsl,
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10. Dopmbl OLEHKY 3HAHMH, TIpesicTaBieHusie B [Iporpamme, coomeememeyiom crienupuke
JAUCHMIUIMHBI B TPEOOBAHUSAM K BBIIIYCKHUKAM.

1. YueOno-merojmueckoe obecrieyeHre TUCIMIUIMHLI TPeICTABIeHO: OCHOBHOM UTEepa-
'ypoll — 2 ueTouHKK (0a308bli yueOHMK), IONOJHUTEIBHOI JIUTEPAT! Y0 — 3 HAUMEHOBAHUS, UH-
[CPHCT-pCCYPCbl — 2 UCTOUHMKA W coomeememeyem TpeboBanusy OI'OC BO Hanpapnenwus
05.03.04 — buorexHouaorus.

12, MarepuanbHO-TEXHHYCCKOE 00ECHCUEHHE  JMCIHIIIMHE] COOTBETCTBYET crieruduke
sucrumunel «b1.0.10,01 O0mas u ananuTHyeckas XUMHS» ¥ 06ECICUNBAET HCIIOIb30BAHHE CO-
BPEMCHHLIX 00pa30BaTe/IbHBIX, B TOM YHCIIC HHTEPAKTHBHBIX METOL0B 0OyUYEHHS..

13. MeToanueckue pekOMEHAALMN CTYAEHTAM H METOAHYECKHE PeKOMEHIaliH [IpenojiaBa-

TeJIAM 110 OpraHusaniyi oOy4YeHHs MO JUCLIMIIIHHE alOT NpeACTaBICHHUE O creuupuKe o0y4eHus
1o guenHnmie «b1.0.10.01 Obuas v avanuTHYeCKAsd XUMHUSY.

ObHIHUE BBIBO/IBI
Ha ocHOBAaHMH MPOBEICHHOTO PeLeH3UPOBAHKA MOYKHO CIIEIIATE 3AKII0YCHHIE, YTO XapakTep.

CTPYKTYpa H cojepxkanue padoued nporpammsl gucuuruasl «51.0.10.01 O6uwas 1 asaiuTHye-
crast xumusy OLOIT BO no nanpaeienuio 05.03.04 — Buorexnornorus, HanpaBieHHOCTE «BroTex-

HOJIOTHSY (KBATM(HKAIMS BBITYCKHUKA — Oakanasp), paspaGorannas Bparawmom I.C., 1oneHTOM
Kade/Ipel XHMHH, KaH/M/IATOM XHMHYCCKUX HAYK COOTBETCTBYeT Tpebosanusm ®I'OC BO. COBpE-

MEHHLIM TPEOOBAHUAM YKOHOMHKH, PBIHKA TPYJA U IMO3BOJIMT NpU e€ pealn3aln YCIICIIHO 00ec-
ICUUTH (POPMUPOBAHUE 3AABICHHBIX KOMIICTCHI[UE.

Perensent: Ceperuna M. W, npodeccop kageapsl arpoHoMHYeckoil, GHONOrHUEcKOH XUMHH | pa-
jmonoruy, ®I'bOY BO Poccuiickuii rocy1apeTBeHHEIN arpapHblil YHHBEPCHTET —
MCXA umenn K.A. Tumupszesa, T0KTOp GHOTOTHYECKUX HAYK
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