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AHHOTALIUAS

padoueii mporpaMmmbl yueOHoi Jucuuiuiniabl 51.0.23 «XumMmusi Heopranuyeckasi u
AHAJIMTHYECKASD IS MOATOTOBKH 0aKaJIaBpa M0 HANIPABJIEHHUIO MOATOTOBKHU
36.03.01 — BerepuHapHo-caHUTAPHASI IKCIIEPTU3A 110 HATIPABJEHHOCTH
(mpodnio) «TexHOJIOrHM MUIIEBOI 6€30IIACHOCTI

Henab ocBOeHUS] AUCHUIIMHBI: OCBOECHUE CTYJIEHTAMH TEOPETUYECKHX OCHOB
XUMHUH, CBOUCTB OMOT€HHBIX W TOKCHMYHBIX XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX
UMU TIPOCTBIX U CJOKHBIX HEOPraHMYECKUX BEIIECTB, MPUOOpPETEHUE YMEHUH U
HABBIKOB pabOThl C NPOCTEHIIUM J1abOpaTOPHBIM OOOpPYAOBAHUEM, XUMHUYECKOU
MOCYJI0i, U3MEPUTEIILHBIMU MPUOOPAMH U PEaKTUBAMM, BBITIOJHEHUS Pacdy€éToB Ha
OCHOBE TMOJYYEHHBIX 3HAHUM JUIsl YCIEIHOTO OCBOCHHS MOCIEAYIOMIMX TUCIUTIIUH
U UCIOJIb30BaHMs B Oynyiien npodeccuoHanabHOM e TeIbHOCTH.

MecTO TUCHUIUIMHBI B y4e¢0HOM ILIaHe: NUCHUIJIMHA BKJI4YeHAa B IUKI b1,
oOs3aTeNnbHasl 4acTh, NHUCLMIUIMHA OCBauMBaeTcsa B | ceMecTpe MO HalpaBJICHHUIO
noarotoBku 36.03.01 — BerepunapHo-caHuTapHasi YKCIIEPTU3A.

TpeGoBanus Kk pe3yjbTaTaM 0CBOCHMS JUCHUIUIMHBI: B PE3YIIHTATE
OCBOEHHUS JUCHUILIMHBI GOpMUPYIOTCS caeayrouue komnereHun: OIK-4.

Kpartkoe coaep:kanue agucuunauHbi: OCHOBHbIE MOHSATUS W 3aKOHBI XUMUHU.
PactBopbl. CKOPOCTH M DHEPTETUKA XUMUUECKUX PEAKIIUN. XNUMHYECKOE PABHOBECHE.
OKHCINTENbHO-BOCCTAHOBUTENBHBIE peakini. KoMiuiekcHble coequnenus. [Ipenmer
W 33/1a4d AHAJIMTUYECKON XuMHUHM. KONMYeCTBEHHBI aHaliu3, OCHOBHBIE METOJIbI
KOJIMYECTBEHHOIO aHalIu3a. TUTPUMETPUYECKUN aHaiu3, KHUCIOTHO-OCHOBHOE,
KOMIIJIEKCOHOMETPUUYECKOE U OKHCIIUTEIbHO-BOCCTAHOBUTEILHOE TUTPOBAHUE.
Cratuctuyeckas o00paboTKa pe3yJbTaToOB aHAIU3A.

OO0mas TPyA0eMKOCTh JUCIHHILIHHBI: 144/4 (aca/3ay. e.)

IIpoMeKyTOYHBIN KOHTPOJIb: 3K3aMeH

1. leab ocBOeHUST JUCHUILIHHBI

Llenpro OCBOCHHS TUCIUIUIMHBI «XUMHUS HEOpPTraHWYECKas U aHAIUTHYISCKAs
SIBIISIETCS OCBOGHUE CTYACHTAMU TEOPETHUYECKUX OCHOB XMMHUH, CBOWCTB OMOTCHHBIX
U TOKCUYHBIX XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX WMHU HPOCTBIX U CIIOKHBIX
HEOpPraHWYECKUX BEUIECTB, NPUOOpETEHHWE YMEHMH M HaBBIKOB pPAadOTHI €
npocTedmuM  JabopaTopHBIM  00OpYyJOBaHUEM, XUMHYECKOM  TOCYJOM,
U3MEPUTENbHBIMU TPUOOpaMU U pPEaKTHBAMHU, BBIMIOJHEHUS Pacu€ToB Ha OCHOBE
NOJyYEHHBIX 3HAHUW JUIS YCIHEIIHOIO OCBOCHHUS MOCIEAYIOIUX JUCHUIUIMH U
UCIIOJIb30BaHuUs B OyAyliei npoQecCuoHaNbHOM NEeITEIbHOCTH.

2. MecTo TUCHUILIMHBI B Y4e0HOM MpoLecce

JucuunnuHa «XuMUsT HEOpraHWdeckas ¢ aHaJUTHYecKas» BKJIIOYCHA B
00s3aTeNbHBIA TIEpEeYeHb MUCHUIUIMH ydeOHoro tuiaHa. JuctumumHa «XuMus
HEOpraHWYeCcKas M aHATMTUYECKas» PEaM3yeTCsl B COOTBETCTBUU C TPEOOBAHMSIMU
®I'OC, OIIOIT BO u yuyebHoro minana no HanpasieHuto 36.03.01 — Berepunapho-
CaHMTapHAas SKCIIEePTH3a.

JucuuruinHa «XUMHUSL HEOpraHWYecKas ¢ aHaJUTHYEeCKasy  SBISIETCS
OCHOBOMOJAraromein s HU3y4eHHs  CIACAYIOUMX  AWCHUIUIMH:  «XUMHUs
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opranuyeckasy, «BerepuHapHO-caHUTapHAs YKCIIEPTH3a», « T€XHOIOTHS ¥ KOHTPOJIb
KayecTBa MPOAYKTOB KUBOTHOBOJCTBa», «bronornueckas xumus», « TOKCUKOIOTHS
c ocHOBamH (papMakoIoTum», «be30macHOCTh KU3HEIEATEITBHOCTH.

OCOOEHHOCTBPIO ~ JUCHUIUIMHBI ~ SIBISIETCS ~ TNPUMEHEHHWE  Cepbe3HOU
TEOPETUIECKON MOATOTOBKH TPpU (HPOPMHPOBAHWHM HABBIKOB PA0OTHI B XMMHUYECKOM
J1a00paTOPHH.

PabGouass  mporpamma = OUCHUIUIMHBI ~ «XUMHUS ~ HEOpraHudeckas |
aHAJIMTUYECKas» [UIsl HMHBAIWJAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3M0pOBBSl  paspalaThiBaeTCsl  MHAMBHUIYaTbHO C  y4e€TOM  OCOOEHHOCTEH
NCUXO(U3NUECKOTO PA3BUTHUA, HHIWBUIYATbHBIX BO3MOXXHOCTEM U COCTOSIHUS
3JI0POBbsI TAKUX O0YYaOIIHUXCS.

3. [lepevenn MIaHUPYEMBIX Pe3YJbTATOB 00yUeHHS MO TUCIUIIHHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOEHHSI 00pa30BaTe/LHOI
NPOrpaMMmblI

N3yyenue naHHOW yuyeOHON AMCIMIUIMHBI HAMpaBlIEHO HAa (QOpMUpOBaHHE Yy
OOy4JaronIMXcst KOMIETSHINH, MPeICTaBICHHBIX B Tabiuiie 1.
4. CTPyKTYpa ¥ cofep:KaHue TUCIUNIHHbI

4.1 PacnipenesieHue TPyI0EMKOCTH TMCHMILIMHBI 10 BHAaM padoT B cemecTpe
OOmiast TpyI0EMKOCTh IUCIMIUIMHBI cocTaBisieT 4 3ad. en. (144 uaca), ux
pacmpeziesieHue o BujaM paboT B CEMECTPE MPEACTABICHO B Ta0IHIIE 2.



Tp960BaHI/Iﬂ K pe3yJabTarTaM 0CBOCHUS yqeﬁnoi’l JAUCHHUIIIINHBI

Tao0numa 1

No Kon Coneprxanue B pesynpraTe u3ydeHus y4eOHOH JUCIUIIIMHBI 00yYaroluecs JOJDKHBI:
| kommeTe KOMITETEHIHN WHaukaTopsl KOMIETEHIIUH
/i e 3HATh YMETh BJIAIETh
HITAU (wm e€ gacTn)
Crocoben OIIK-4.1. 3HaTh CTpOCHUE U 0a30BbIC MOJIOKCHHUS
000CHOBBIBATh U (YHKIMOHUPOBAaHHUE KUBBHIX OOBEKTOB Ha (GyHIAMEHTAIBHBIX Pa3/IeiIoB
peann30BBIBATE B | BCEX YPOBHIX OPraHU3alllH, OT KIETOYHOTO XVMHUH B 00BEME,
MPOo(ECCHOHATBHO | IO OPTaHU3MEHHOTO; (PH3HOIIOTO- HEOOXOIMMOM JIJIsI OCBOCHUS
i IesITeNbHOCTH OMOXMMHYECKHE TPOIECCH, TPOUCXOAAIINE B | XUMUYECKUX OCHOB
COBpEMEHHBIC KJIETKaX, TKaHIX, OpraHax M OpraHu3Me B npodeccroHabHOI
TEXHOJIOTUH C LIEJIOM B MIPOLIECCE )KU3HEESITENbHOCTH, a JIeSITEIIbHOCTH
HCIIOJIB30BAHUCM TaKK€ B ChIPHC )KUBOTHOI'O IMTPOUCXOKICHUA.
pudopHo- 3HaTh TEXHUYECKHE BO3MOXHOCTH
WHCTPYMEHTAIBHO | COBPEMEHHOr0 IMpO(hecCHOHATBHOTO
il Ga3bl 1 000pyOBaHUsI 1S OTIPEEIICHUS
HCTIONIb30BaTh MOP(HODHU3HOIOTHIECKUX U OMOXUMHIECKUX
OCHOBHBIE XapaKTEPUCTUK OMOIOTHIECKIX 00OBEKTOB;
€CTECTBEHHBIE, PEaKnuio TKaHEeH 1 OPraHOB HA TOKCHHBI
OMONOTHYECKHE U | MPUPOJHOTO U XMMUYECKOTO MMPOMCX0KICHUS
npodeccuonanbuel | OIK-4.2. YMeTh IPUMEHSTH COBPEMEHHbIE HCIIONIb30BaTh COBPEMEHHbBIE
1. OIIK-4 |e noHATHS, a TAKXKE | TEXHOJIOTUU U METOIbI METOJbl XMMHUYECKUX
METO/Ibl IIPH MOP()OPHU3HOIIOTHIECKNX U OMOXUMHIECKUX HCCIIEIOBaHNH B
pelieHuu HCCIIeIOBAaHUH B IPO(PECCHOHATBHON podecCHOHANBHOMN NesITeIbHOCTH
obmenpodeccrona | JeATeNbHOCTH, MHTEPIIPETUPOBAT
JIBHBIX 3aJ1a4 TIOJIYYCHHBIC PE3YIbTAThI TPATUITMOHHBIMU U
COBPEMEHHBIMU MAaTEMATHYCCKUMHU METOJJaMU
OIIK-4.3. Biiagerh MeTOIaMH1 peIIeHHUs 3a1a4 IPaKTUYECKUMU

B PO(eCCUOHATBHOM eI TEIbHOCTH,
HaBBIKAMU pa0OTHI CO CIICIIHATU3NPOBAHHBIM
000pyIOBaHUEM TS PeaTH3aluu
MTOCTaBJICHHBIX 33]1a4 IIPU IIPOBEICHUU
MOP(HOPHU3HOIOTHICCKAX, OMOXUMUYECKUX U
TOKCHKOJIOTHYCCKIX HCCIICIOBAHUH U
pa3paboTKe HOBBIX TEXHOJIOTHH; METOIaMH
MaTeMaTHIeCKOW CTATHCTUKH MPHU 00paboTKe
Pe3yJbTAaTOB JESTEIbHOCTH B
podeccCHOHATIBHOI chepe

HaBBIKaMU BbIOOpa
OIITUMAJILHLIX METOLOB
XHMHUYECKOr0 aHaIh3a U
METOJIOB 00pa0OTKH
pe3yIBTaTOB
SKCIEPUMEHTA




Ta0Omuma 2

PacnpenesieHue Tpy10éMKOCTH IMCUMILUIMHBI 10 BUIaM padoT B ceMecTpe

Tpynoémkoctb
Bup yueOHoii paboTbl yac. B T.4. o 1
ceMecTpy
O0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 144 144
1. KonrakTHas pa6ora: 68,4 68,4
AyauTopHasi pabora 68,4 68,4
8 MoMm uuce:
aexyuu (J1) 16 16
nabopamopnvie pabomwl (JIP) 50 50
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAKmMHAas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocTtosiTesbHas padora (CPC) 75,6 75,6
camocmosimenvbHoe usyuenue pazoenos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyuOHH020 Mamepuana u 51 51
mMamepuana y4eO6HUK08 U y4yeOHbIX NoCoOUU, N0O20MOBKA K
J1a60pamopHuimM pabomam, onpocy u m.o.)
Iloozomoska K sxK3ameHy (KoHmpoib) 24,6 24,6
By npomMekyTOYHOT0 KOHTPOJIS: DK3aMeH
4.2 ConepxkaHue TUCHHUIINHBI
Tabmuma 3

TemaTn4eckni IJIaH Y4eOHOM TN CHUIINHBI

AyautopHasi padora Bueaynuto
LAIETORERTE pa:{neno}s 1 Tem Bcero J . p.JIP . IIKP Has gaﬁoTzl:

AUCHUILINH (YKPYTHEHO) CP
Pa3nen 1 «Heopranuveckasi XuMus» 77 12 30 - 35
Tema 1 «PacTBOpBI» 34 6 14 - 14
Tema 2 «CkopoCTb U DHEPreTHKa 13 2 4 - 7
XUMHYECKHUX peakiuil. XUMHYECKOE
paBHOBECHE»
Tema 3 «OKHCIUTETEHO-BOCCTAHOBUTEILHBIE 17 2 8 - 7
peaKIum»
Tema 4 «KoMIIeKCHBIE COETUHEHU 13 2 4 - 7
Paznen 2 «KAHATUTHYECKAS XHUMHUS 40 4 20 - 16
Tema 5 «[IpeameT u 3a7a4n aHATUTUUECKOM 6 2 - - 4
xumun. KonudecTBeHHBIH aHamu3. OMUOKY B
AHATUTUIECKUX OTPEACTCHIIX)»
Tema 6 «TuTpuMeTpUUECKUI aHATIU3. 14 2 8 4
KucinoTHO-0CHOBHOE TUTPOBAHUE)»
Tema 7 «TuTpuMeTpUYECKUIN aHATU3. 10 - 6 - 4
KoMIiekcoHoMeTpruiyeckoe TUTPOBAHHUE
Tema 8. «TurpumeTprudeckuii anamus. 10 - 6 4
OKHCIUTENTEHO-BOCCTAHOBUTEIILHOE
TUTPOBAHUEY
KoHncynbranus nepe sKk3aMeHOM 2 - - 2 -
KonTakTHas paboTa Ha MPOMEKYTOUHOM 0,4 - - 0,4 -
koHTpouse (KPA)
[ToaroroBka K sk3amMeHy (KOHTPOJIb) 24,6 - - - 24,6
Bcero 3a 1 cemecTp 144 16 50 2,4 75,6
HNToro mo gucuuninge 144 16 50 2,4 75,6




Paznen 1 «Heopranmueckasi Xumus»

Tema 1 «PacTBOpBI»

3aKOH SKBUBAJIECHTOB, XUMHYECKUN SKBUBAJICHT, (DAKTOp SKBUBAJICHTHOCTH,
MOJISIpHAsi Macca KBUBaJIeHTa. MoJsipHass KOHUEHTpals, MOJISIpHAss KOHUEHTPALUS
HKBUBAJICHTA, MAcCOBasl JIOJsI, TUTP, TEPMOJMHAMHYECKUE MPUUMHBI 00pa3zoBaHUs
pacTBOpoB; (GHU3MUECKHME U XUMHUYECKHE CHUJIbI, OOYCIOBJIMBAIOIIME OOpa3oBaHUE
pacTBOpPOB; OTJIMYME CHJIBHBIX OJJIEKTPOJMTOB OT CHA0BIX; THUIIBI CHJIBHBIX
ANIEKTPOJIUTOB; TUIpaTallis MOHOB, MEPBUYHAS U BTOPUYHAS THAPATHBIE 000JIOUKH,
KPUCTAJUIOTHIPATHI; AKTUBHOCTh, KOI(P(GUIIMEHT aKTHBHOCTH, THITHl CJIa0bIX
AIEKTPOJIMTOB, KOHCTAHTBI U CTETICHU JUCCOIMAIIUU CJIA0bIX 3JIEKTPOJIUTOB; BOJIA KaK
Ca0bI JIEKTPOJIUT, HOHHOE MPOU3BEACHUE BOJIbI, BOJOPOIHBIN U THAPOKCHIbHBIN
MoKa3aTeIn PacTBOPOB, CHOCOOBI M3MEPEHHUs BOJOPOAHOIO ToKazaTens; OydepHbie
pacTBOPBI; THUAPOJNA3 COJEW, THMIBI THAPOJIN3a, KOHCTAHTHI M CTEIIEHU THUIPOIU3A
CoJIeH; 3HAU€HHUE PACTBOPOB CUJILHBIX U CIA0BIX AJIEKTPOJIUTOB B XUMHUHU U OUOJIOTHH.

Tema 2 «CkxopocTh M DSHEpPreTHMKa XHMHUYECKHX peakiuid. XUMUYecKoe
paBHOBECHE)»

Cpennsis 1 UCTUHHASE CKOPOCTh XUMHUYECKON peakinu; (PaKTopbl, BIUSIONINE
Ha CKOPOCTb pE€akluMy; XUMHUYECKas peakuus Kak M[OCJIEA0BaTEIbHOCTh
AJIEMEHTApPHBIX CTAAWW; 3aKOH JECHUCTBYIOIIUX MAcCC JJISL JJIEMEHTApPHOU CTaauu
XAMHUYECKON pEaKIMyi, KOHCTAHTa CKOPOCTH pEaKIMUU; 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKON peakuuu OT Temneparypbl, npaBuio Banr-I'odpda, ypaBHeHue
AppeHunyca, DSHEprusi aKTUBAllMHM, HHEPreTUYeCKUid Oapbep, aKTUBUPOBAHHBIM
KOMIUIEKC, KaTajliu3, KaTaJiu3aTropbl, (PEpMEHTHI; 3HAUYEHHE YUYEHHS O CKOPOCTH
XUMHUYECKON peakiuu B XUMHH, OMOJIOTMHM U CEIhCKOM XO3SUCTBE; XHMHYECKOE
pPaBHOBECHE KaK KOHEYHBIM pe3yJIbTaT caMOIIPOU3BOJBHOIO MPOTEKaHUS 00paTUMOMN
peaKINM, TMHAMUYECKUI XapaKTep XUMHUYECKOTO PaBHOBECHUS, PU3HAKH UCTUHHOTO
PaBHOBECHS, 3aKOH JICVCTBYIOIIMX MACC JJIsI XUMUYECKOTO paBHOBECUs, pUHIMII Jle
[ITaTenbe, pojap XUMUYECKUX PABHOBECHU B IIPUPOJIC; TEPMOANHAMUYECKUE CUCTEMBI:
OTKPBITBIE, 3aKPBITHIE, N30JIMPOBAHHBIC, TOMOT€HHBIE U I'€TEPOrCHHbBIC; BHYTPEHHSIA
DHEPrUs, OHHTAIBIMS, TEIUIOBOM H>(PGeKT XUMUYeCKOW peakiuu, 3akoH ['ecca,
OHTPOIHUS KaK Mepa BEPOATHOCTU COCTOSIHUSI CUCTEMbI, M3MeHeHune sHeprun ['mboca
KaK KpUTEPUM BO3MOKHOCTH CAMOITPOU3BOJIBHOIO IPOTEKAHMUSI PEAKIIUU.

Tema 3 «OKUCTUTEIIBHO-BOCCTAHOBUTEIHHBIC PEAKITUN

OKuUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaKkuuu, CTEIICHb OKHCJIEHUS,
OKHCIIUTEIM W BOCCTAHOBUTEIM, OKHCICHHE W BOCCTAHOBIICHHE; COCTABIICHHE
YpPaBHEHUS  OKHUCIWTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuid  (MeTOoJ]  MOHHBIX
MOJypeakIuii);  OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  IMOTEHIUANBI;  YpaBHCHHUE
HepHcra; ONpeIeIICHNE HanpaBJICHUS MPOTEKAHUS OKHUCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIHUN C TOMOIIBI0 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
ITOTEHIIMAJIOB, POJIb OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLINMI B IIPUPO/IE.

Tema 4 «KoMIIEKCHBIE COETUHEHUS»

KomrniekcHple  CO€NMMHEHMS,  CTPOCHHE  KOOPJAWHAIMOHHOW  cephl
KOMITJIEKCHBIX COCIMHEHHI: KOMILJIEKCO00pa3oBaTelb, JUTAH/IbI, JOHOPHBIC aTOMBI
JIUTAaHJIOB, JIEHTATHOCThb, KOOPJAWHALIMOHHOE YHMCJIO, T€OMETPUS KOOPAWHAIMOHHOU
chepnr; BHemHechEpHBIE HOHBI; KOMIUIEKCHI C  XEJIaTooOpasyloluMud U
MAaKpOLMKINYECKUMHU JIMTAHIAMH; JUCCOLMAIMs KOMIUIEKCHBIX COEIUHECHHI B
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pacTBOpax, KOHCTaHTbl YCTOMYMBOCTM U KOHCTAaHThl HECTOMKOCTH; (aKTOphl,
BIIMAIOLIME HA YCTOWYMBOCTh KOMIUIEKCHBIX COEIMHEHUI B PaCTBOpax: TEMIIEpATYpa,
XEJNaTHBIH M MAaKpOUMKIMYECKHH 3(PQexThl, 3apsa UEHTPAIbHOIO  HOHa-
KOMILJIEKCOOOpa3oBaress, TeOpusi KOOPAMHAIMOHHOW XUMHUYECKOU CBS3HM, 3HAUCHUE
KOMITJIEKCHBIX COCTMHEHUN B OMOXUMHH KIIETKH.

Pa3znen 2 «KAHaJuTHYECKAS XUMUS»

Tema 5 «llpemMer u 3amaund aHanUTUYECKOW XUMHHM. KoOJIWYeCTBEHHBIM
ananu3. OmurOKY B aHAIUTUUECKUX OMPEICTCHUSIX)

[Ipeamer w 3amaum  aHanuTHYecKoW xuMmuu. Kiaccudukanus MeToa0B
AHATUTUYECKON XuMHUU. KonndecTBeHHBIM aHanu3. MeToabl KOJWYECTBEHHOTO
ananm3a. [lonroroBka k ananu3y. CTaTucTUdeckas 00padoTKa pe3yabTaTOB aHATN3A.

Tema 6 «Tutpumerpuueckuit ananu3. KHCIo0THO-OCHOBHOE TUTPOBAHUE

3aKOH OSKBUBAJICHTOB; TEXHHUKAa TUTPOBAHMS; CIOCOOBI  TUTPOBAHUS,
CTaH/JapTHBIC BEIIECTBA; TPeOOBaHUS K CTaHAAPTHBIM BEIECTBAM; CTAaHJIAPTHBIC
pacTBOpBI; IEPBUYHBIE CTAHAAPTHBIE PACTBOPHI; BTOPUYHBIE CTAHIAPTHHIE PACTBOPHI;
paboune pacTBOPHI, CTaHIAPTU3UPOBAHHBIE PACTBOPHI; TPEOOBAHUS K PEAKIIUAM;
MPUMEHSEMbIM B THUTPUMETPUYECKOM aHaJIN3e; OCHOBHBbIE paboune pacTBOPHI B
KUCJIOTHO-OCHOBHOM THUTPOBAHWH; OCHOBHBIE CTAHJAPTHBIE BEIIECTBA B KHUCJIOTHO-
OCHOBHOM THUTPOBAaHMWU; BELIECTBA, OIPEACIAEMbIE METOJIOM KHCIOTHO-OCHOBHOIO
TUTPOBAHMS;  TMOCTPOEHHUE  KPUBBIX  TUTPOBAHUS;  (UKCUPOBAHHUE  TOUYKH
HDKBUBAJICHTHOCTH, BBIOOp UWHIMKATOpa; MPUTOTOBJIEHHWE pabouero pacTBopa
XJIOPOBOJOPOJHOM KHUCIIOTBHI; IPUTOTOBIICHUE CTAHAAPTHOTO pPacTBOpa COMbI
(kapOoHaTa HaTpus), CTaHIapTU3alMs padoyero pacTBOpa XJIOPOBOAOPOIHOM
KHUCJIOTBI; OMpEIENICHHE >KECTKOCTHU BOBI, BBIYMCICHUE PE3yJIbTaTOB; OIIMOKHU
KMCJIOTHO-OCHOBHOTO TUTPOBAHUSI.

Tema 7  «Turpumerpuueckuii  aHanu3.  KomrmuiekcoHOMeTpuyeckoe
TUTPOBAHUEY

KomrmniekcHple  cOeMHEHUs;  KOMIUIEKCOOOpa3oBaTeNM;  KOMILJIEKCOHBI,
komruiekcon III (B/ITA); nmeHTaTHOCTH, JWTAHMIBI; XeJaThl; XeNaTHBIH A(DQeKT;
KOMITJIEKCOHATHI; (PUKCUPOBAHME TOYKH SKBUBAJICEHTHOCTH, METaJUIOWHIUKATOPHI;
PUOXPOM YEPHBIN T; MypEeKCH]I; TEXHUKA KOMIUIEKCOHOMETPUUYECKOIO TUTPOBAHMUS;
BEIIECTBA, OINpPEACISIEMbIE METOJIOM KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMS,
OCHOBHBIE  CTaHJIAapTHbIE U paboyWe PacTBOPhl METO/AA; MPUTOTOBIICHHE
cranaaptHoro pactBopa JDJTA; omnpenenenue coaepkaHusi MarHusg U KaJiblUs B
pacTBOpE NpU COBMECTHOM NPUCYTCTBUU;, MACKUPYIOLIWE areHThbl, pa3ieiCHUE
HMOHOB; BBIUYHCIICHUE PE3YJIbTATOB; OMUOKH KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS.

Tema 8 «Turpumerpuueckuil ananu3. OKHCIUTETLHO-BOCCTAHOBUTEIHLHOE
TUTPOBAHUEY

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaKunu; OKHUCJIUTEIBHO-
BOCCTAHOBUTEJbHBIE MOTEHIUAbI; TEXHUKA OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
TUTPOBAHMS; TIEPMAHTAHATOMETHUSI; IUXPOMATOMETPHUS, HOIJOMETPUS; OCHOBHBIE
pabouue pacTBOPbl METOJIOB, OCHOBHBIE CTaHIAPTHBIE PACTBOPHI; CIOCOOBI
(UKCUPOBAHUS TOYKH OSKBUBAJEHTHOCTH B OKHCIUTEIHHO-BOCCTAHOBUTEIHHOM
TUTPOBAHUM; PEIOKC-UHANKATOPHI; OE3BIHIUKATOPHOE TUTPOBAHHE, aBTOKATAJIW3,;
MPUTOTOBJICHUE CTAaHAAPTHOTO PACTBOpA OKcajlaTa HATpUsA; CTaHIAPTU3ALUS
pabouero pactBopa NepMaHraHara KaJIns; ONpeIeJICHHUE xKenesa
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NEPpMAHIraHaTOMETPUICCKHUM METOAOM; BBIYHCICHHUEC PE3YJIbTATOB; OIINOKHU METOOa

OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHOI'O TUTPOBAHMA.

4.3 Jlexknuuu/nadopaTopHble 3aHATHSA

Tabmuma 4
Conepmaﬂne neKunﬁ/ﬂaﬁopaTopﬂoro NMPaAKTUKYMAa U KOHTPOJbHbLIC
MEpPONPUATHSH
Ne Ne u Ha3zBanme Jexknmii/ ®opmupyem Bux Koxa-Bo
Ne paznena ble KOHTPOJILHOTO
n/n JIa00PATOPHOI0 MPAKTHKYMA 4acoB
KOMIETEHIIMH | MepOoNnpHATHS
1. Pa3znen 1. Heopranudeckas Xumusi 42
Tema 1. Jlexmmst Ne 1. PacTBOpHI. ) 2
PacTtBOpHI
JlaGopaTtopHuast pabora Ne 1. 3aIInTa
«[IpuroroBneHne pacTBOPOB nabopatopHoi
3aJJaHHOT'O COCTaBa paboTsI,
WHIVBUIYAITHEHO 6
€ 3a/1aHue,
KOHTPOJIbHAS
pabota
Jlextus Ne 2. Boma kak crmaObrit
31eKTpoauT. MoHnHoe ) 2
Mpou3BEAEHUE BOJIbI. BogopoaHblil
MoKa3aTesb. byepHsie pacTBOPHI.
Jlaboparophnas pabora Ne 2. 3amuTa
«IKCIEPUMEHTAIEHOE nabopaTopHOM
ofpeJiesieHIe BOJIOPOHOTO paboTsl,
MTOKA3aTeNsD» WH/IUBH/TyaJTbHO 4
€ 33/1aHue,
KOHTPOJIbHAS
pabota
Jlexuust Ne 3. I'mpponus coneit OIIK-4 9
JlaGoparophast pabota Ne 3. 3amuTa
«3yuenHwst BIUSTHUS IPUPOIBI nabopaTopHOM
COJIU, TEMIIEPATYpPhI U paboTHI,
KOHIIEHTPAIMH PacTBOpa Ha WH/IUBH/TyaTTbHO 4
MPOIIECC THAPOITU3A € 3a/IaHue,
KOHTPOJIbHAS
pabota
Tewma 2. Jlexuus Ne 4. Xumuueckast
CxopocTs 1 KMHETUKa. XMMHUYECKOE - 2
JHEepreTuKa paBHOBECHE
XUMHYECKHIX Jlaboparopnas pabora Ne 4. 3amuTa
peaxuui. «CMeleHne XuMu4ecKoro nabopaTtopHOi
XuMugeckoe paBHOBECHS» paboTHI,
paBHOBecHe WHIUBHYaJTbHO 4
€ 3a/1aHue,
OIIPOC 110 TeMaM
1-2
Tewma 3. Jlextust Ne 5. OxkucnutenpHO- ) 2
OKHUCIIUTENBHO | BOCCTAHOBUTEINIbHBIE PEAKIIUU
- JlaGoparophast paGota Ne 5. 3amuTa
BOCCTAaHOBUTE | «OKUCIHTEIHHO- nabopaTopHOH 8
JIbHBIE BOCCTaHOBHUTEJIHHBIC PEaKLIUI» paboTsl,
peaxuu WHAMBUAYAIBEHO
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Ne Ne u Ha3Banme Jexknmii/ ®opmupyem Bux Koxa-Bo
Ne paznena ble KOHTPOJILHOTO
n/n JIa00PATOPHOI0 MPAKTHKYMA 4acoB
KOMIIETEHIINH | MepOonpUsTHS
€ 3a/1aHue,
KOHTPOJIbHAS
pabora
Tewma 4. Jlextust Ne 6. KomrekcHbie ) 2
KommnekcHble | coennHeHus
COCIMHEHHUS Jlaboparopnast pabota Ne 6. 3aImTa
«3yueHne cBOMCTB KOMIUIEKCHBIX nmabopaTopHOM 4
COCTIMHEHUIT» paboThI
2 Pa3zjen 2. AHaIUTHYECKAS XUMHS 24
Tema 5.
IIpenmet u
3a1a4n
AHATHTMHECECKO Jlextus Ne 7. Ilpenmer u 3agaun
i XuMuu. N
AHAJIMTHYCCKON XUMUH.
Konnuectsenn . - 2
Lt AHAHS, KommuecTtBennsrit ananmn3. OmuOku
B aHAJIUTUYCCKUX ONPCACTICHUAX
Ommbku B
AHAIUTUIECKH
X
OTIpEICTICHHSIX
Tema 6. Jlexuust Ne 8. TurpumeTpuyeckuii
Tutpumetpuy | ananus. KuciotHo-ocHOBHOE - 2
€CKHMH aHau3. | TUTPOBAaHHUE
Kucnorno- Jlaboparophnas pabora Ne 7.
OCHOBHOE «[IpuroroBnenue padbovero _ 2
TUTPOBaHUE pacTBopa XJIOPOBOJIOPOTHON
KHCJIOTBI)
JlaGoparophast pabota Ne 8.
«IIpuroToBneHe CTaHAAPTHOTO - 2
pacTBopa KapOoHaTa HATPHUS
Jlaboparophas padora Ne 9. OIIK-4
«Crannapruzanus pabodero ) 2
pacTBopa XJIOPOBOJAOPOTHON
KHCIIOTBI)
KonTponbeHas mabopaTtopHas 3amuTa
pabota Ne 10. «Onpeznenenune nabopaTOpHBIX 2
KapOOHATHOM JKECTKOCTH BOJBI» pabot
Tema 7. Jlaboparophas padora Ne 11.
Turpumerpuu | «lIpuroroBnenue cTaHgapTHOTO - 2
eckuil ananmu3. | pacteopa DATA»
Kommnekcono | KonTposnbHas jgabopaTopHast
MeTpuueckoe | pabora Ne 12. «Onpeznenenne satira
1ab0paTOPHBIX 4
TUTPOBaHHUE COJICPIKaHUsI MarHus ¥ KaJbIUs pabor
IIpr COBMECTHOM NIPUCYTCTBHUUN
Tema 8. Jlaboparophas padorta Ne 13.
Turpumerpuu | «lIpuroroBnenue cTaHgapTHOTO - 2
€CKHil aHanu3. | pacTBOpa OKcauaTa HaTpUs»
OxucnurensHo | JlabopatopHas padora Ne 14,
- «Crangaptuzarus pabodero - 2
BOCCTAaHOBUTE | pacTBOpa IEPMAaHTraHaTa Kalus»
JBHOE KonrtponbHas nabopatopHas 3amTa
TUTPOBAHHUE padota Ne 15. «Onpenesenue 71a00PaTOPHBIX 2
Keleza» paboT
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Tabmuma 5

Hepeqeﬂb BOIIPOCOB JIJIsI CAMOCTOATEC/ILHOI'O N3YYCHUHA TUCHUIIJIMHBI

Ne
n/n

Ne paznena u
TeMBI

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJILHOTO H3YYeHUsI

dopMupyembie
KOMIIETeHIIH U

Paznen 1. Heoprannuyeckasi xumus

1.

Tema 1.
PacTtBOpBI

3aKOH SKBHBAJICHTOB, XUMUYCCKUI 3KBHBAJICHT, (hakTop
9KBUBAJICHTHOCTH, MOJIIPHAas Macca OJKBHBAJICHTA,
MOJISIpHAasE KOHIIGHTpAlUsi, MOJIIPHAs KOHICHTpPAIHS
9KBUBAJICHTA, MaccoBast JOJIS, THUTP,
TEPMOAMHAMHYCCKUE MPUYHHBI oOpa3oBaHus
pacTBOpPOB;  (U3MYECKHME W  XUMHYECKHE  CHIIB,
o0ycioBIMBaONIEe 00pa30BaHUE PACTBOPOB; OTIMYHE
CHJIBHBIX DJICKTPOJIMTOB OT CJAa0BIX; THUIIBI CHJIBHBIX
QNIEKTPOJIMTOB;, THUJApATAllMsi HWOHOB, IEPBUYHAS U
BTOpPHYHAsI THIPATHBIE OOOJOYKH, KPHUCTAILIOTUAPATHL;
aKTHBHOCTb, KO3()(MUIIMEHT aKTUBHOCTH; THIIbI CIa0bIX
ANIEKTPOJIMTOB, KOHCTAHTHI W CTEMEHU HCCOLUALUH
cralObIX 3JIEKTPOJIMTOB; BOAA KaK CIAObId 3JIEKTPOJIHUT,
MOHHOE  TPOM3BEJCHUE  BOABI, BOAOPOIHBIH |
THIPOKCUJIBHBIA  TOKA3aTeld pPacTBOPOB, CIIOCOOBI
U3MEpEHHs  BOJOPOIHOrO  IoKaszarens; OydepHble
pacTBOpBI;  THAPOJIM3  COJICH, THUIBI  THUAPOJIH3A,
KOHCTaHThl M CTENECHH THIPOJIN3a COJEH; 3HAaYCHUE
pPacTBOPOB CHJIBHBIX U CIAOBIX 3JIEKTPOJIUTOB B XHUMHUH
1 OHOJIOTUH

Tewma 2.
CxopocTb u
SHEpPreTrKa
XUMHUYECKUX
peaKkuuid.
XUMHUYECKOE
paBHOBECHE

CpenHsisi 1 UCTUHHAs CKOPOCTb XMMHUYECKON pEaKIIMu;
(dakTophl, BIMAIONIME Ha  CKOPOCTh  PEaKIUH;
XUMHUYECKas  peaklus Kak  I0CJIe0BaTeIbHOCTb
9JIEMEHTApHbIX CTAaJui; 3aKOH JAEHCTBYIOIUX Macc IS
JJIEMEHTApHOW  CTaJuM  XUMHUYECKOM  PEaKklHH,
KOHCTaHTa CKOPOCTH PEAKLIUH; 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pEaKIuu OT TeMIIepaTypsl, ITpaBuio BaHT-
l'odda, ypaBHeHue AppeHuyca, SHEprusi aKkTHUBAlMH,
SHEpPreTUYecKuil Oapbep, aKTUBUPOBAHHBIA KOMILIEKC,
KaTaJn3, KaTaJln3aTopbl, PEpMEHTHI; 3HAUCHHE YUEHUS O
CKOPOCTH XMMMYECKOH peakluu B XUMHH, OUOJIOTUU U
CEJIbCKOM XO3SIIICTBE; XMMHYECKOE PpaBHOBECUE Kak
KOHEYHBIH pe3yJbTaT CaMONPOU3BOJIBHOTO MPOTEKAHUS
oOpaTUMON  peakIuM, JUHAMUYECKHH  Xapakrep
XUMHYECKOTO  PaBHOBECHsS, TPU3HAKHM  HMCTUHHOTO
paBHOBECHs, 3aKOH  JACUCTBYIOIIMX  Macc  JUId
XUMHUYECKOro paBHOBecHs, npuHiun Jle [llarense, poas
XUMHYECKHX paBHOBECHI B IPUPOJIE;
TEPMOAMHAMHYECKHUE CUCTEMBI: OTKPBITHIE, 3aKpBITHIE,
N30JIMpOBaHHbIE, TOMOI€HHBIE M  TI'ETEPOTCHHBIE,;
BHYTPEHHSISI DHEPIHsi, SHTAJIbIUS, TEIUIOBON 3¢deKT
XMMHYECKOHN peaklH, 3aKoH ['ecca, sHTponus Kak Mepa
BEPOSTHOCTH COCTOSIHUSI CHUCTEMBI, U3MEHEHUE YHEPTUH
I'n66ca KaK KpUTEpHi BO3MO>KHOCTH
CaMOITPOU3BOJILHOTO MPOTEKAHMsI peakluu

Tema 3.
OKHCIIUTENBEHO-
BOCCTAaHOBUTEID

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaknuu, CTCICHb
OKHCJICHHS, OKHUCINUTCIN U BOCCTAHOBUTCIIN, OKHCIICHUC
n BOCCTAaHOBJICHHUC, COCTaBJICHUC YPpaBHCHHA

OIIK-4
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n/n

Ne paznena n
TeMBI

l'[epeqem, paccMaTpuBa€eMbIX BOIIPOCOB AJIH
CAMOCTOATECJIBbHOI0 U3yUCHU A

dopmMupyemblie
KOMIIETeHIIHHU

HBIC pCaKIIuu.

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~peakiuil (MeTox
HMOHHBIX MI0JIypEaKIHii); OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIE ITOTEHIMAIIBL; ypaBHeHHEe HepHera;
OIpe/Ie/ICHUE HAIPABIEHUS [IPOTEKAHNUS OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX peaxkuui c HIOMOILBIO
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX IOTEHIUAIIOB, POJIb
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peaxiui B
HIPUPOJE.

Tema 4.
Kommniiekcurie
COETUHEHUSI

KommnekcHsie COCIUHCHMS, CTPOCHHE
KOOPAMHAIIMOHHON C(epbl KOMIUIEKCHBIX COCIMHEHHN:
KOMILIEKCO0Opa3oBareib, JUraHbl, JOHOPHBIE ATOMBI
JUTaHIoB, JACHTAaTHOCTb, KOOPAMHALIMOHHOE YHCIIO,
reoMeTpHsl KOOpIUHALMOHHOM cepbl; BHEIIHECPEPHBIE
HMOHBI; KOMIUIEKCHI ~C  XEJIaToO0pa3yloluMu U
MaKpOLMKINYECKUMU JIUTaHJaMU; JUccoLranus
KOMIUIEKCHBIX COEAVMHEHUN B pPAaCTBOpPAX, KOHCTAHTHI
YCTOMYMBOCTH W KOHCTAHThl HECTOMKOCTH; (aKTOpBHI,
BIIASIOLIUE Ha YCTOWYHUBOCTH KOMIUIEKCHBIX
COCIMHEHUI B pacTBOpax: TEMIEpaTypa, XEIAaTHBIM U
MaKpOIUKINYecKHi 3((EKThI, 3apsa IEHTPaTHHOTO
HMOHAa-KOMIIJIEKCo0Opa3oBaTels, Teopus
KOOPJAMHALIMOHHON  XMMHWYECKOW CBSI3M, 3HA4YEHUE
KOMIUIEKCHBIX COEIMHEHUH B OMOXUMHH KIIETKH

Pa3zgen 2. AHajauTuuecKkas

XUMUSA

5.

Tema 5.
[Ipeamer 51
3aJ1a4yu
aHATMTUYECKOM
XHMHH.
KonmuecTBeHHEI
)74 aHaJIu3.
Omnbxu B
aHAJTUTUYECKUX

OIpEICTICHUSX

IIpenMer W 3amauM  aHAJIUTHUYECKOHM  XUMHM.
Knaccudpukanuss MeTog0B aHAIMTHYECKOM XHUMHH.
KonnuecTBenHplll aHamu3. MeTonbl KOJIMYECTBEHHOTO
aHanmza. llogroroBka k ananu3y. CraTuctuueckas
0o0paboTka pe3ynbTaToB aHanu3a. OCHOBHBIE MOHATHUS
MCTPOJIOTHHN XUMHUYECKOI'O aHaJln3a, IIOHATHEC
MIOTPEIIHOCTH MU3MEPEHMS; KJIaccu(uKanus
MOTPELIHOCTEH; a0cooTHas HOTPEIIHOCTb;
OTHOCHUTEJIbHAS MOTPEIIHOCTb; cily4aiiHas
MOTPEIIHOCTh; CUCTEMATUYECKasi MOTPEIIHOCTh; Ipydas
MOTPENIHOCTb (IPOMaXx); JOBEPUTENbHBIM HHTEpBAI

Tema 6.
Turpumerpuueck
W aHaJu3.
Kucnotno-
OCHOBHOE
TUTPOBAHUE

3aKOH HSKBUBAJIEHTOB; TEXHUKA TUTPOBAHUS, CIOCOOBI
TUTPOBAHMUS; CTaHJAPTHBIE BEIECTBA; TPeOOBaHMUA K
CTaHJApPTHBIM BEIIECTBAM; CTaHAAPTHBIE PaCTBOPHI;
NIEPBUYHBIE  CTAHJAPTHBIE  PACTBOPHI;  BTOPHUYHBIE
CTaHJapTHbIE  PaCTBOPBI; pabourie  pacTBOpBHI;
CTaHJApTU3UPOBAHHbIE  pacTBOpPbI, TpeOOBaHHS K
peakuusM; TPUMEHSEMbIM B  TUTPUMETPUYECKOM
aHaJM3e; OCHOBHbIE pabouue pacTBOPHl B KHUCIOTHO-
OCHOBHOM  TUTPOBAaHUHU; OCHOBHbIE CTaHIAapTHHIE
BEUIECTBA B  KHUCIOTHO-OCHOBHOM  THTPOBaHWY;
BELIECTBA,  ONpENENIeMble  METOAOM  KHUCIOTHO-
OCHOBHOTO  THUTPOBaHMS;  IIOCTPOEHME  KPUBBIX
TUTPOBaHUS; (PUKCHUPOBAHHE TOYKU HKBHUBAJEHTHOCTH,
BbIOOp  WHAMKATOpA;  IPUTOTOBIEHHE  pabouero
pacTBoOpa XJIOPOBOJOPOJHON KHCIOTHI; IPUTOTOBICHHE
CTaHJApTHOTO pacTBOpa cojbl (KapOoHaTa HaTpuUs);

OIIK-4
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Ne Ne paznena n Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB 1JIst dopmMupyemblie
n/n TeMbl CaMOCTOSITEJIbHOTO M3YYCHHS KOMIIeTeHIIUH
CTaHJapTH3alMs paboyero pacTBopa XJIOPOBOAOPOAHOMN
KHCJIOTBI; ONPEIEIIEHNE KECTKOCTH BOJIbI; BHIYHUCIICHHE
pe3yJIbTaTOB; OLIMOKH KHCJIOTHO-OCHOBHOTO
TUTPOBaHUS

Tema 7. KommiekcHble coeMHEHUs; KOMIUIEKCOOOpa30BaTeNy;

Tutpumerpuueck | komruiekconbl; komruiekcoH I (3ATA); neHTaTHOCTS;

Ul aHau3. JIMTaH/bl; XeJIaThl; XeJaTHbIH Y3(PPEKT; KOMIUIEKCOHATHI;

Kommnekconome | ¢pukcupoBanue TOUKH SKBHUBAJIEHTHOCTH,

TPUUECKOE METAJUIOMHIUKATOPBl; 3pHOXpoM 4€pHBbIN T; Mypekcun;

TUTPOBaHUE TEXHMKAa  KOMIIJIEKCOHOMETPUUECKOTO  TUTPOBAHMS,

BEIIECTBA, orpeJesieMble METOAO0M
KOMIUIEKCOHOMETPUUYECKOTO  TUTPOBAHUS; OCHOBHBIE
CTaHJapTHble M  pabouume  pacTBOpPbl  METOJa;
[IPUTOTOBJIEHUE  CcTaHAapTHOro pactBopa O/[TA;

OIIpe/IeJIEHuEe COJEep)KaHWsl MarHus M Kaiblusi B

pactBope npu COBMECTHOM MIPUCYTCTBUH; OIIK-4
MacKUpyoIue areHThl; paszaeneHue HOHOB;

BBIUHCIICHHE pe3yNbTaTOB; OIIMOKH
KOMILIEKCOHOMETPUYECKOr0 TUTPOBAHMS

Tema 8. OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuuu;

Tutrpumerpuyeck | OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIE MOTEHIIUAbI;

uil aHaIu3. TEXHHUKA OKHCIIUTEIbHO-BOCCTAHOBUTEILHOTO

OKucCINTEeNBbHO- | TUTPOBAHUS; IEpMaHraHATOMETHUS; AUXPOMATOMETPHS;

BOCCTAaHOBUTENb | MOJOMETPHs; OCHOBHBIE paboune pacTBOPbl METOJIOB;

HOE TUTPOBAHNE | OCHOBHBIE  CTaHJApPTHBIE  PacTBOPBI; CIOCOOBI
(bukcupoBaHUs TOYKHU SKBUBAJIEHTHOCTH B
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOM TUTPOBAHUU;
PEAOKC-UHANKATOPBI, OE3bIHAUKATOPHOE THUTPOBAHMUE;
aBTOKaTalln3; NPUTOTOBJIEHUE CTAHJIAPTHOIO PacTBOPA
OKcaJlaTa HaTpHs; CTaHJapTU3alus pabouero pacTBopa
IepMaHraHaTa KaJIus; OIIpeZicIIEHUE xKenesa
[IEPMAHTaHATOMETPUUYECKUM  METOJIOM;  BBIYHMCIICHHE
pe3yabTaToB;  OMMOKM  METoJa  OKUCIUTENBHO-
BOCCTAHOBUTEIHHOI'O TUTPOBAHUS

5. O6pa3oBaTe/ibHbIE€ TEXHOJIOTUH
Tabmauia 6
HpI/IMeHeHI/le AKTUBHbBIX U HHTCPAKTHBHBIX 06p330BaTeJ'ILHLIX TEXHOJOTUH
e HaumeHoBaHHe MCIO/Ib3yeMbIX AKTHBHBIX U
11/-11 Tema u dpopma 3anaTHSA HHTEPAKTHBHBIX 06pa3?BaTeHLHLIX
TEXHOJIOT UM
1. | I'maponus coneit JIP | PaGoTa B MaJbIX rpynmnax
2. | Xumuueckass KHHETHKA.
JIP | PaGoTa B MaJbIX rpymmax
XHUMHYECKOE PABHOBECUE
3. | OKHCIUTETHHO-BOCCTAHOBUTEIHHBIE
JIP | PaGota B ManbIX rpymnmnax
peakuuu
4. | KommuiekcHbIE COeTUHEHUS JIP | PabGoTta B MasibIX rpyrmimax
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6. Texymuii KOHTPOJIb yCIIeBA€MOCTH M MPOMEKYTOYHAS aTTeCTANMSA 10 UTOraM
OCBOEHMS TUCHUIIHHBI

6.1. KonTposibHbIe padoThl, HHANBHUAYAJIbHbIE 3aJaHUS, ONIPOC, IK3aMeH

[IpuMepbl KOHTPOJILHBIX padoT:

OEJEPAJIBHOE TOCYIAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIbBHOE YUPEXJIEHUE
BBICIHIETI'O OBPA3OBAHU A
POCCHUHNCKHI I'OCYJAPCTBEHHbBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA
(®I'GOY BO PI'AY - MCXA umenn K.A. Tumupszena)

Kadenpa xumunu
KontponbHas padora «CrocoObl BEIpaKeHUsI COCTaBa PACTBOPOBY
Bapuanr 1
1. Kak Ha3bIBaeTCs OTHOIIEHHE KoJm4yecTBa B (Mouib), comepxalierocst B pacTBope, K
00beMy 3TOro pactsopa’?
2. Kakas yactuia sSBJII€TCA S5KBUBAIIECHTOM CEPHOU KHCIIOTHI B PEAKIINU:
H,SO,+ 2NaOH = Na,SO, + 2H,07?
3. CkoJIbKO TpaMMOB XJIOpUJia HATpus TpeOyercs aist mpurotosienus 1 1 20%-ro
pacTBopa mIoTHOCTHIO 1,15 r/Mn?
4. Beruucnute THTp 50%-T0 pacTBOpa a30THOM KUCIOTHI INIOTHOCTHIO 1,31 r/mit.
5. K 100 M pacTBOpa a30THOM KUCIOTHI C MOJISIPHOM KOHLIEHTpanuen 1 Moib/n
npu6aBwin 300 Mu1 BoJIbl. BeraucianTe MOISIpPHYIO KOHIICHTPAITUIO MOJyYEHHOTO
pa3z0aBIIEHHOTO PacTBOpA.

OEJEPAJIBHOE TOCYJJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATEJIbBHOE YUPEXJIEHUE
BBICIIEI'O OBPA3OBAHUS
POCCHUMCKHMN TOCYJAPCTBEHHbBIN ATPAPHBIA YHUBEPCUTET —
MCXA umenn KA. TAMUPSI3EBA
(®I'bOY BO PI'AY - MCXA nmenn K.A. TumupszeBa)

Kadenpa xumuu
KonTtpomnrsnas pabota «BogopoaHblil moKa3aTeab

Bapuant 1
1. [OH] = 1,65 - 10°® monb/11. Berancmuts pOH.
2. Beraucnuts [H'] pactsopa, ecu pOH 6,54,
3. Nmerotcs nBa pactBopa ¢ pH 4 u 6. B kakom U3 HUX U BO CKOJBKO pa3 OoJIbIiie
KOHIIEHTpaIusi KIOHOB BoJIopojia?
4. Berancnnts pH 0,2 M pactBopa ykcycHoit kucinotsl. K, = 1,75 - 107,
5. Bemuucoute pH 0,1 M dopmuatHoro OydepHOro pacTBopa € OTHOIIEHHUEM
KHCIOTHL K comn 3:4. K, = 1,77 - 10™.
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OEJNEPAJIBHOE TOCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIbBHOE YUPEXJIIEHUE
BBICIIEI'O OBPA3OBAHUS
POCCHUHNCKHNI IT'OCYJAPCTBEHHbBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA
(®I'bOY BO PI'AY - MCXA nmenn K.A. TumupszeBa)

Kadenpa xumunu
KonTtponbsHas pabota «I uaponus conei»
BapuanT 1

1. Hamummure B COKpamieHHOW HWOHHOW (opMe ypaBHEHHE PEaKIMU THAPOJIH3a
Hutpara keneza(lll) mo I-off cTynmeHM W BBIYMCIMTE KOHCTAHTY THAPOJIM3a ITOU
COJIH.
2. Hamumure xumudeckyro ¢GopMyily TOM W3 Ha3BaHHBIX HIDKE COJIEH HaTpus,
KOTOpasi TUAPOIU3YETCsl B HauoOoblel cteneHu: dpocdar, hGopMuar, HUTPUT.
3. Beraucnute crenens ruaponusa ruapokapobonara varpus B 0,05 M pactBope 3TOM
COJIH.
4. Beruucaute pH 0,2 M pacTBopa HUTpaTa aMMOHHS.
5. B kakom u3 nepeyuciIeHHbIX pacTBOPOB COJIEH JTAKMYC OKpAIlIUBACTCs B KPACHBIN
LBET: XJIOPUJ HATPHsI, XJIOPHUJ AMMOHUS, TUTTOXJIOPUT HATPUS?

OEJEPAJIBHOE T'OCYIAPCTBEHHOE BIOJIXKETHOE OBPA30BATEJIbBHOE YUPEXJIEHUE
BBICIIEI'O OBPA3OBAHUS
POCCHUMCKHMN TOCYJAPCTBEHHbBIN ATPAPHBIA YHUBEPCUTET —
MCXA umenn KA. TAMUPSI3EBA
(®I'BOY BO PIr'AY - MCXA umenu K.A. TumupsizeBa)

Kadenpa xumuu
KonTponbhas padota « OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHI)
Bapuanr 1

1. ITonp3ysch METOAOM MOJIypeakliMii, 3aKOHUUTE YPaBHEHUE PEAKIUH B HOHHOU
dbopme u nogcunTaiiTe cyMmmy Kod3QphuIMeHTOB:
Sb* + MnO; + H" — Sb> + ...
2. [Tlonmp3ysick METOAOM TOJIypeaklWii, 3aKOHUYUTE YPAaBHCHHE pEAKIUH B
MOJIEKYJIIPHOI (popMe U MoACUUTalTE CyMMY KO3(P(PUIIMEHTOB:
HZOZ + KN02 + H2804 — NO + ...
3. [Ilonp3ysich MeTOAOM MOJypeaklMii, 3aKOHUUTE YpPaBHCHHE pEAKIUU B
MOJIEKYJISIpHOM  (popMe U ONpeAeiuTe  MOJIAPHYIO  MacCy  OKBUBAJICHTA
BOCCTAHOBUTEIS:
KMnQO, + KNO; + H,0 —
4. BBIYMCIUTH DJACKTPOAHBIA MOTEHIIHAI CHCTEMBI Pb**/Pb, ecnm [Pb2+] = 0,06
moJw/1, a [Pb] = 0,003 mMoub/.
5. Kakum u3 BertectB (Cly, Bry, l,) Hemb3s OCyHIECTBHTH CEAYIONIYIO PEAKIIUIO:
MnO, + e — MnO,*?
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I[Tpumepsl nHIMBUIYAITBLHBIX 3aaduii (CP):

3ananue «CrnocoObl BEIpaXKEHUs COCTaBa PACTBOPOB)
Bapuanr 1

1. B mnpunoxeHuun 2 TIPUBEIECHBI COCTAaBbl PACTBOPOB, HMCHOJIB3YEMBIX IS
TUAPOIIOHHOTO BBIPAIIMBAHMS PACTEHHM B YCIOBHUSAX 3alllUIICHHOTO TpYyHTAa.
[Tonp3ysich 3TUMHU JAHHBIMH, BBIUHUCIATE MOJSPHYIO KOHIICHTPAIMIO KaXIOW U3
CoJIell a30THOM KHCIOTBI, BXOJSIIMX B COCTaB MHUTATENbHOro pactBopa Khoma.
[TnoTHOCTH pacTBOpa MPUHATH paBHOM | T/MIL.
2. B 240 mn Boasl pactBopwin 10 r xjopuaa kanusa. Beruncnure MaccoByro J0JIO
3TOM COJIM B IPUTOTOBJIEHHOM PaCTBOPE.
3. KakoBa MoussipHas KOHIEHTpauus 2 H. pacTBopa (ochopHON KHUCIOTHI, €Cclu
MPOAYKTOM PEaKIUU HEUTpaliu3aluu saBisieTcsa ruapodocdar Hatpus?
4. Cxonbko rpaMMoB 25%-r0 pacTBOpa rUAPOKCUIA KA HYKHO TPpUiIUTh K 400 M
BOJIbI, YTOOBI MPUTOTOBUTH 15%-1 pacTBOp?
5. CKoOIbKO MWUIMIUTPOB 2 H. PacTBOpa CEPHOM KHUCIOTHI HYKHO B3SITh IS
npurotosienus 3 i1 0,06 H. pacTBopa?

3ananne «BoaopoaHbIN TOKA3ATENbY
Bapuant 1

1. Beruucnure pH TomatHoro coka, B 100 1 koToporo cojaepxurcst 4 Mr KaTHOHOB
BOAOpPO/IA.

2. OnTumanbHble 3HaYeHWs pH TOYBBI JJIs BBIpANUBAHUS TOpPOXa KOJEOTIOTCS B
npenenax ot 6,0 mo 8,0. Bo CKoJIBKO pa3 KOHUEHTpAlMs KAaTHUOHOB BOJOPOJA,
COOTBETCTBYIOIIAs MHUHHMMaJIbHOMY 3HaueHHI0 pH, TmpeBbIIaeT KOHIIEHTPAIUIO
KaTMOHOB BOJOPOJa, COOTBETCTBYIOIYIO MaKCUMaIbHOMY 3HaueHuto pH?

3. Bwruucnute pH pactBopa XJIOpPOBOIOPOIHOM KHCIOTHI, B 1 1 KOTOpPOTO
conepxutcs 36,5 r HCI: a) 6e3 yuéra oTiiMuns aKTUBHOCTH OT KOHIIEHTpaIuu; 0) ¢
y4€TOM OTJIMYMSA aKTUBHOCTH OT KOHIEHTpaluu (3HadeHue Koddduimenrta
aKTUBHOCTU CM. Ha cTp. 76 yueOHMKA). MOXHO JI1 B JJaHHOM cllydyae MpeHeOpeyb
OTJINYMEM aKTUBHOCTH OT KOHIEHTpalUu?

4. Bpluucnurte CTENeHb JUCCOIMalny MypaBbuHOM KuciaoTsl B 0,2 M pactBope u pH
ATOTO pacTBOpA.

5. Briuucnoure pOH pactBopa, B 2 1 KOTOpOro coaepkutcsa 1 Monb ammuaka u 53,5 r
XJIOpUJIa aMMOHHMS.

3aganue «I'uapoaus coyein
Bapuant 1

1. Hanummre xumMuueckyro (GopMyiay ¥ Ha3BaHHE COJIM, KOTOpas oOpasyercs Mpu
cmemiennn 164 mn 20%-ro pacTBopa rugpokcuaa HaTpus (MIOTHOCTH 1,22 r/mit) u
349 mn 10%-to pacTBOpa XJIOPOBOJOPOAHOW KHUCIOTHI (MoTHOCTH 1,047 r/™mm).
[TonBepraercs jau 3Ta COJIb TUAPOIU3Y?
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2. Hanumumre xumuueckyro (GopMmyidy TOM M3 Ha3BaHHBIX HIDKE COJIEH HaTpus,
KOTOpasi MOJABEPraeTcsi TMIAPOJIU3Y B HAWOOJIbIIEH CTENEHH: TMIOXJIOPHUT, XJIOPHUT,
XJIOpart, mepxJopar.

3. Hammmure B coOKpallleHHONH HOHHOW (QopMe ypaBHEHHE pPEeaKlUUd TUIAPOIU3a
XJIOpH/Ia ATIOMUHUSL U BBIYUCIUTE KOHCTAHTY TUJIPOJIM3a 3TOM CONM MO TMEepBOU
CTYIICHHU.

4. PaccuMTaiiTe CTENEeHb T'HIPOJIM3a XJIOpUa Mapraiiua B pacTBOpPE, TUTP KOTOPOIO
pases 0,0125 r/mu.

5. Beruncnute pH 0,25 M pactBopa HuTpHTa HaTpus rpu Temiiepatype 0°C.

3amanue
«CKOpOCTb U SHEPreTUKa XUMHUICCKUX peakiuii XMMUIECKOE PABHOBECHE)
Bapuanr 1

1. 3KCHepI/IMeHTaHBHO YCTAHOBJICHO, YTO 3aBHCHUMOCTb CKOPOCTH Pa3JI0KCHUA
F33006p33HOF0 IICHTAOKCH A A1a30Ta

2N205 o = 4N02 (r) + 02 (v

OT KOHIICHTPAIlMM 3TOT0 BemiecTBa omucbiBacTcs ypaBHeHHeM V = KC(N,Os).
Bbruncnute ckopocTh 3TOM peakiuu, eciau KoHueHtpauuss N,;Os cocraBiser
20MMOIIB/1I, @ KOHCTAHTa CKOPOCTH paBHa 1,6 4™,
2. Ilpu mnomeimenun TeMmmepatypbl co 125°C mo 150°C ckopocTh peakiiuu
yBenuumiack B 32 pasza. Berauciaute TemmepaTypHBIA KO3(QQPHUIMEHT CKOPOCTH
peakuu.
3. B pesynmpraTe mnpoTEeKaHUS [0 HEKOTOPOM CTENmeHu oOOpaTHUMON peakiuu
KATAJIMTUYECKOTO OKUCIIEHUSI aMMHUaKa YCTaHOBUJIOCh XUMUYECKOE PABHOBECUE
4NH3 (r) + 502 ) < 4NO () + 6H20 (r)-

Bo ckoabKO pa3 KOHCTaHTa CKOPOCTU OOpPaTHOM peakIMU MEHbIIE KOHCTAHTHI
CKOPOCTH MPSIMOW PEAKIINH, €CITM KOHCTAaHTa paBHOBecUs K. paBHa 10187
4. B xakOM HarpaBJIEHUU CMECTUTCS PAaBHOBECUE PEAKIIUU

A" + H,0 < AIOH*" + H;
a) TIpY MOBBIIIICHUH TEMITEPATYpPbI: 0) pU T00ABICHUH IIET0YHN?
5. Beruncnnte u3MeHeHne SHTPONHH B PE3yJIbTaTe peaKkluu
BoHs () + 6H20 (5 = 2H3BO3 (1puicn) + 6H2 ().

3ananue «OKUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIE PEAKITUN
Bapuant 1
1. Tlonp3ysick METOJIOM HOHHBIX TOJIypeaKIui, 3aKOHUUTE ypaBHEHHE PEaKIuu B
COKpaIlleHHON MOHHOHU (hopme
Bi** + Br, + OH — BiO3 + ...
U TIOJICUUTANTE CYMMY CTEXHOMETPUUYECKUX KOIPDUIIMESHTOB.
2. Iloap3ysach METOJOM HOHHBIX MOJYpeakiuid, 3aKOHYUTE YpPaBHCHHE PEAKIIUU B
MOJIEKYJISIpHOM popme
HCl + MnO, — Cl, + ...
Y TIOJICYUTANTE CyMMY CTEXHOMETPUUYECKUX KOA(D(PHUITHEHTOB.
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3. Ompenenute MOJSPHYIO MacCy OSKBHUBAJIEHTAa BOCCTAHOBUTENS B PEaKLMH,
IPUBEICHHON B 3a/1a4e 2.

4. Ilonp3ysich 3HAUEHUSIMM CTaHAAPTHBIX 3JIEKTPOAHBIX MOTEHLMAJIOB, BBIUMCIHUTE
AJIEKTPOJIBIKYILYIO CHIIy pEeaKlIM{, IPUBEICHHON B 3a/1a4e 2.

5. PaccuuraiiTe OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIN MOTEHIIMAT HHEPTHOTO
3IIEKTPO/IA B PACTBOPE, B KOTOPOM KOHIGHTpaIus KatioHa Fe** pasua 3-10 mos/x,
a KoHIleHTparms karnona Fe® cocrasmser 1-10°° Mo/,

BOHDOCBI JJI ITIOATOTOBKH K OITPOCY 110 TEMaM 1-2

1. Pacuer conepxaHus KOMIIOHEHTOB PacTBOPa 3aJJaHHOTO COCTaBa.
2. CnocoObl BbIpaXEHHsS COCTaBa pacTBOpa M IMEpexoi OT OJHOTo crocoba K

JIPYroMy.

3. Omnpenenenne pH 3amanHoro pactBopa, konmeHtpamuu [H'] wmu [OH] B
pacTBOpax CUJIBHBIX U CJIA0BIX JIEKTPOJIUTOB, B Oy(DEepHBIX pacTBOpaXx.

4. Hamucanue ypaBHEHHsI THApOJIM3a B COKpAIlEHHOM HMOHHON (opme, pacuer
KOHCTaHTBI TUJIPOJIN3a, CTENICHU TUAPOJN3a U pH ruaponu3yrommnxcs: Conen.

5. HaxoxkpaeHue CKOpPOCTHM peakIMd TpU H3MEHEHUU KOHILICHTPAIMU HCXOTHBIX
BEILIECTB, TEMIIEPATYPHI, JABJICHHUS.

6. BbluucineHne KOHCTAHTBI PABHOBECHS, HCXOAHBIX WJIM  PAaBHOBECHBIX
KOHIICHTpAIMii KOMIIOHEHTOB PEAKIIMOHHOW CMECH.

7. YCcTaHOBJIEHUE HANIPABIICHUSI CMELICHHUSI PABHOBECHS TP U3MEHEHUH YCIIOBUU
MIPOTEKAHUSI PEAKIIUU.

[IpyMepHBIN [TEPEYEHb BONIPOCOB K K3aMEHY MO JAUCIUIINHE «XUMHUS
HEOPraHUYECKasl U aHATUTUYECKASN»

1. PactBopbl, mpuuuMHbl UX 0Opa3zoBaHus. PU3NYECKHME U XUMHUYECKUE CHIIbI,
NEUCTBYIOLIME B pacTBopax. JSBleHWe ruaparanuu. [uaparHble  00OJOUYKH.
Kpucramioruapatel. DIEKTpOJUTHYECKAs TUCCOUALUA. DNEKTPOJUThl. CUIbHBIE U
ciabple 7eKTPoaUThl. OTINYHME ClIadbIX AJIEKTPOJIUTOB OT CUIIBHBIX. THIBI cr1aObIx
anektponuToB. KoHcTaHTa M cTeNeHb AUCCOLUAIMHN CIA0bIX 3JEKTPOIUTOB. 3aKOH
pazBeneHus OcTBayiba (CBsI3b KOHCTAHTHI M CTEIEHM JIUCCOIMAIIMK). 3aBUCUMOCTD
CTETIeHU AUCCOLUAIMHN OT KOHIIEHTPAIH cIab0ro 3JIeKTPOJIUTA.

2. Bona kak cna0Owiii snexktponut. NoHHOE Mpou3BeCHHE BOJBI U €r0 3aBUCUMOCTh
OT Temneparypbl. BogoponHblii Mmoka3arenb B pPacTBOpax CHIIBHBIX U CIa0BIX
anexkTponuToB. Kucnas, HeiTpanbHas u menoyHas cpena. CteneHp AUCCOnUalny, e
CBSI3b C KOHLIGHTpALMEN SJIEKTPOJIMTA U KOHCTaHTOW ero auccouuauuu. bydepHbie
pactBopbl. Tunsl OypepHbIX paCTBOPOB, UX COCTAB U MeXaHU3M JeicTBUd. bydepnas
émkocTh. CrocoObl HM3MEpEeHHs] BOJOPOAHOIO IOKa3zaress. 3HAauyeHUE pPacTBOPOB
CJ1a0BIX AJNEKTPOIUTOB B IPUPOJE.

3. T'maponus coneil. Tunsl ruaponansa (MpuMeEpsbl YpaBHEHUN peaklMil THIpOon3a B
COKpalIEHHON MOHHOM M MojekysipHoi ¢opme). KoHcTanTa U cTeneHb THIPOIN3a.
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CryneHyaTslii TUIPOSU3. XapaKTEPUCTUKU CTYIEHYATOro ruapoiaun3a. OOpaTuMeblil u
HEOOpaTUMBIN THAPOIU3 (TPUMEPHI).

4. CxopocTh xumudeckoi peakiuu. CpenHsisi 1 UCTUHHAs (MTHOBEHHAsi) CKOPOCTb
peakuuu. OCHOBHbIE (DaKTOPBI, BIUSIONIME HA CKOPOCTh PEAKIUU. XUMUYECKas
peakiys Kak IOCJIeI0BAaTEIbHOCTh 3JEMEHTAPHBIX CTaaAui (MEXaHU3M peakluu).
3aKOH JEUCTBYIOIIMX MAacC IS 3JIEMEHTAPHOM CTaguyd XUMHYECKOM pPEeaKIuu.
KoncranTa ckopoctn peakuuu. BiMsHue KOHUEHTpalMM W TEMIIEpaTypbl Ha
CKOpOCTh xuMuueckoil peakuuu. lIpaBuno Bant-I'odpda. YpaBuenue Appenuyca.
OHeprus akTUBAIUH, SHEPreTUUECKUI Oapbep, aKTUBUPOBaHHBIA KoMIuIiekc. Karanus
U KaTalu3atopbl, (GepMeHThl. XUMHUYECKOe PAaBHOBECHE KAaK KOHEUYHBIA pe3yibTar
CaMOIIPOU3BOJILHOTO TMPOTEKaHus oOpatuMoi peakuuu. [Ipu3HakKM HUCTHHHOTO
PAaBHOBECUS M €ro ONIMYME OT KaXYLIErocs paBHOBECHUS U CTALMOHAPHOTO
coctosiHua cucteMsbl. IlonsTue o (a3zoBomM paBHOBecHU. J[MHAMHUYECKHI XapakTep
XUMHUYECKOTO PABHOBECHs. 3aKOH JEHCTBYIOIIMX MacC Uil XHMHYECKOIO
paBHOBECHUA: B3aMMOCBA3b PABHOBECHBIX KOHILIEHTpauuu. MakTopsl, BIUAIOIMIME HA
YKCJIOBOE 3HAYECHNUE KOHCTAHTHI paBHOBecUsA. CMEIIEHHE XUMHUYECKOIO PABHOBECHSI.
[Tpunuwmn Jle [larenbe.

5. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. CTeneHb OKUCICHUS U MpaBuia eé
HaxoxaeHusA. OKUCIUTENN U BOCCTAHOBUTENU. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIN
noreHualn. YpasHenne Hepacra. CTaHIapTHBIN OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIN
noreHuuasn. JJIC peakuumi. HampaBinenwe peakuuid. 3Ha4€HHUE OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIAMN.

6. CrpoeHne  KOOPAMHAIMOHHON  cephl  KOMIUICKCHBIX  COCIWHEHUH:
KOMILJIEKCOOOpa30BaTesb, JJUraHAbl, JOHOPHbBIE ATOMbI JIUTAH/IOB, KOOPAMHAIIMOHHOE
YHUCJI0, TEOMETPUS KOOPAUHAIIMOHHOW cpepbl. 3aps] BHYTpEHHEN KOOPAUHALMOHHOM
cheprl. BuemnecdepHsie uOHBL. J[uccouuanusi KOMIUIEKCHBIX COEIUHEHHM B
pactBopax. KOHCTaHTBI yCTOMYMBOCTH M KOHCTAHTBI HECTOMKOCTH.

7. Ilpeamer u 3a1a4M aHAIUTUYECCKON XUMHUH. DU3UICCKHUM, XUMAYSCKUN U (PU3UKO-
XUMHAYECKHN aHaiu3bl. KadyeCTBEHHBII M KOJMYECTBEHHBIM aHaIW3. 3ajgadu
KOJIMYECTBEHHOI'O aHainu3a. TUTPUMETPUYECKUNA W TPABUMETPUYECKUM AaHAJIMU3BI.
CpaBHEHHE TPaBUMETPUUYECKOTO W TUTPUMETPUYECKOIO METONOB aHanmm3a. Hx
IIPEUMYILIECTBA U HEAOCTATKH.

8. CymHocTh MeTOJa KHCJIOTHO-OCHOBHOTO THUTpOBaHUsA. [IpuroroBieHune
CTaHJAAPTHBIX M pabouux pacTBOpoB. [loHSATHE O MEPBUYHBIX W BTOPUYHBIX
cranaaprax. Knaccudukaiyss MeTo/10B KUCIOTHO-OCHOBHOTO TUTpoBaHUs. CriocoObl
(buKcaly TOYKU SKBUBAJIEHTHOCTH B METOJIE KUCIOTHO-OCHOBHOTO TUTPOBAHUS.

9. Kommnekconomerpuueckoe TuTpoBaHue. [lonarue o kommiekconax. J/TA kak
nonuaeHtatHeii  smurana.  Kommiekcon Il (OATA) kak  TuTpanT B
KOMIUIEKCOHOMETPHUU: CTPOEHHUE MOJIEKYJIbI, IEHTATHOCTh, €T0 COCTOSIHUE B PACTBOPE
B 3aBucuMoctd oT pH cpenpl. BHyTpukomruiekcHbie coiu. XenaTHbI 3¢ QheKT.
[Tpumepsr ucnonszoBanust IJTA B ananutuyeckoid xumuu. OUKCUPOBAHUE TOUYKH
DKBUBAJICHTHOCTU B KOMIUIEKCOHOMETPUU. MeTaui-uHaAuKaTophl.

10. OKHCIIUTENBbHO-BOCCTAHOBUTEIIBHBIE peakuuu, OKHCIIUTEIIbHO-
BOCCTAHOBUTENbHbIE  MOTeHUManbl. CylIHOCTP M JIOCTOMHCTBA  METOJOB
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOIO THUTPOBAHUA. THUTPAHTBI B PEAOKCHUMETPUH.
[lepmanranaromerpus. [IpenmymiectBa ©  HENOCTaTKM MeTona. Beecrtna,
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OnpecaACIsICMEBIC METOOOM NNEpMaHIraHaTOMECTPHUU. TexHuka OKHCIIUTCIBHO-
BOCCTAHOBUTCJIBHOI'O THUTPOBAHUA; AUXPOMATOMETPHA, OCHOBHBIC pa6que 141
CTaHIAapPTHBIC PACTBOPLI, CITOCOOBI (bHKCHpOBaHI/ISI TOYKH OKBHBAJICHTHOCTH B
OKUCJIIUTCIIBHO-BOCCTAHOBUTCIIbHOM THUTPOBAHHH.

6.2. Onucanue mokasarejied M KPUTEPHUEB KOHTPOJIA YyCII€EBAEMOCTH, OIIHMCAHME
IIKAaJ OICHUBaAHUA

JUis OLIEHKM 3HaHWM, YMEHMH, HaBBIKOB U (POPMUPOBAHMSI KOMIIETEHIIMH IIO
JUCHMIUIMHE MOKET NPUMEHATbCA OalsIbHO-PEHTHHIOBasi CUCTEMA KOHTPOJIS U
OLICHKH YCIIEBAEMOCTH CTYACHTOB.

B ocnoBy OGamibHO-peiiTuHroBoit cuctemsl (bPC) mosjoskeHbl NPUHLMUIIGI, B
COOTBETCTBUM C KOTOPHIMU (hOPMHUPOBAHHE PEHTHHIra CTyACHTa OCYIIECTBIISETCS B
XO0JIe TEKYIIEro U NPOMEKYTOYHOTO KOHTpoJsisl 3HaHWil. CTylaeHT, HaOpaBIIMi B
TEYEHUE CEeMeCcTpa MNpPHU OCBOCHHMHM JUCUUIUIMHBI HEOOXOAMMOE I aTTeCTaluu
KOJIMYECTBO 0aJlIOB, MOIYYaeT FK3aMEHAMOHHYIO OLIEHKY N0 OaIIbHO-PEUTUHIOBOM
cucteme. Ilpu Hecornmacum ¢ OLEHKOW MO OAIbHO-PEUTUHIOBOM CHUCTEME CTYIEHT
MMEET MPABO HA CAAa4y SK3aMEHa MO0 TPAJAULHOHHON CHCTEME.

Tabmuma 7
xana JK3amMeH
OIleHUBAHUS
132-175 OTJINYHO
114-131 XOpOoLIO
88-113 YJIOBJIETBOPUTEIBHO
0-87 HEY/I0BJIETBOPUTEIHHO

banbHO-pEUTHHIOBASI CTPYKTYPA OLICHKU:

3amura nabopaTopHbix padboT — 90 6amioB (9 pabdot % 10 6anIoB)

BrimonHenne WHAMBUIYyaTbHBIX JIOMAIIHUX 3aJaHuil — 25 OGamtoB (5 3amaHuii X 5
OaJLIOB)

Koutposnbhbie paboTsl — 40 6aninoB (4 KOHTpOIbHBIE padoThI X 10 6aI0B)

Omnpoc — 20 6amnos (1 onpoc % 20 GaioB)

MakcumarnbHas cymma 0amioB: Spax = 90 + 25+ 40 + 20 = 175

Kpurtepuu olieHKH Npu cladye 3K3aMeHa 1o TpaJIuluOHHON CUCTEME:

. OLICHKAa «OTJIMYHO»  BBICTABJISIETCS  CTYIAEHTY, €ciau ObUl  JlaH
UCYEPIbIBAIOIINA OTBET HAa TEOPETUYECKHE BOIMPOCHl C HE3HAUYUTEIbHBIMHU
HeJ0UYETaMU U pellieHa pacyeTHas 3a7a4a;

. OLICHKA «XOpOIIO» BBICTABISIETCS CTYIEHTY, €CId B IeJOM Oblia
NpoOBe/leHa CepbE3Has MOATOTOBKA, HO C PSJAOM 3aMEUaHUd W pelleHa
pacyeTHas 3a7aua;

. OLIEHKA «yJOBJIETBOPUTEIIHHO» BBICTABISETCS CTYJIEHTY, €CITU OTBET ObLI
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HCHJIOXOﬁ, OJHAaKO HMMCIOTCA CCpBéSHBIﬁ HCI[O‘IéTBI IIpHU MMOATOTOBKE OTBCTOB
Ha BOIIPOC, a TAKKE BOBHUKIIN TPYAHOCTH C PCHICHHUCM 3a/1a1u,

* OIICHKAa «HCYIOBJICTBOPHUTCIILHO» BBICTABJIICTCA CTYACHTY, €CJIIN HC OBILI0
OTBCTA HA ITOCTABJICHHBIC BOIIPOCHI 1 HC PCHICHA 3a/iava.

Texymue 3aq0MKEHHOCTH TO HWHAUBUAYAIbHBIM JOMAIIHUM 33JaHUSAM,
KOHTPOJIbHBIM paboTamM U 3amuTe Ja00paTOpHbIX paboOT JOKHBI  OBITH
JUKBUIUPOBAHBI B TEUCHHE HEACNHU IMOCIE CPOKa, 0003HAYECHHOTO B TEMAaTUYECKOM
IlaHe J1abopaTOpHBIX paboT, BO BpeMsi ompenesseMoe mnpernogaBatenem. Kaxmas
cienyromas HeAels ONo3JaHusl HaKa3blBaeTCsl BhlUMTaHUMEM | Oaisia M3 OLICHKHU 3a
nomaiiHee 3agaHue. OTpaboTku J1abopaTOPHBIX padOT OCYHIECTBISIOTCS TOJIBKO B
NPUCYTCTBUM M TOJ] PYKOBOJCTBOM JabopaHTa, KOTOPBIM Ha3HA4YaeT BpeMs
OTpabOTKH.

Buibl TeKyI1ero KOHTPOJIS: UHAWBUIyaJIbHbIE 3a/1aHuUs1, KOHTPOJIbHBIE PaOOTHL,
orpoc no TeMam 1-2, 3amura 1abopaTopHbIX padoT.

Buibl mpoMeKyTOYHOTO KOHTPOJIS MO TUCITUIIMHE: YK3aMEH.

1. YuyeOHO-MeTOAMYECKOE U I/IH(I)OpMaIII/IOHHOC o0ecrneyeHue AMCHUIIAHBI

7.1 OcHoBHas JuTEpPaTypa

1. Knsazes, /I.A. Heopranuueckas xumusi. B 2 4. Yactp 1. TeopeTudeckue OCHOBHI :
y4eOHUK 115l akagemuyeckoro OakanaBpuata / J{.A. Kusszes, C.H. Cmapeirus. — 5-e
3. — M: M3gatensctBo I0paiit, 2017. — 253 c. — Cepus: bakanasp.

2. Bacunves B.Il. Anamutnueckas xumus: B 2 xu.: Ku. 1: Turpumerpuueckue u
rpaBUMETpUUYECKHI MeTobl aHanu3a. M.: Ipoda, 2007. 368 c.

3. Cmapwvieun, C.H. Heopranmyeckas xumwus. [IpakTukym: ydeOHO-IPAaKTHYECKOE

nocoobue / C.H. Cwmapeirma, H.JI. barnaeen, W.B. [aiinakoma; mox pen. C.H.
Cwmapeiruna. — M.: MspatensctBo FOpaiit, 2017. — 414 c. — Cepus: bakanasp.
bazoBblii Kypc.

4. Cmapwieun C.H., /latioakosa U.B. Ananutudeckas xumus. Yd. nocodue. M.: Uzn-
Bo PTAY-MCXA, 2013. 194 c.

7.2 JlonoJIHUTEIbHASI JIUTEpATypa

1. 3onomoe F0.A., /lopoxosa E.H., ®adeesa B.M. n np. OCHOBBI aHAJIUTHYECKON
xumuu. B 2 kH. [lox pen. FO.A. 3onorosa. 2-¢ usza., nepepad. u gomn. M.: Beicur. mik.,
2002. 351 c.

2. Pabunosuy B.A., Xasun 3.A. Kparkuil xumuyeckuid crpaBodyHUK. M.: Xummus,
1994.

3. Xumunueckas sHuukioneaus B 5 1. / mox pen. H.C. 3edupona. - M.: Bosbiias
poccuiickas sHIuKIomeaus, 1988-1998.
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7.3 Metoanueckue yKa3aHusl, peKOMeHIAlMU U Ipyrue MaTepuajbl K 3aHATHAM

1. Cmapvieun C.H., baenasey H.JI, Kusazes J|[.A. Heopranuueckas XuMHUS.
Jlabopatopubiii  npaktukym. M.: PIAY-MCXA, 2018. DnextpoHHOE yueOHOE

nmocodue (OTKPBITHIN JOCTYII).

8. [lepeueHn pecypcoB HHGOPMAIIMOHHO-TEJI€KOMMYHUKAIIMOHHOM CEeTH
«/HTEepHET», HEO0OXOAMMBIX AJIS OCBOCHUS AUCHUIIMHBI

1. www. XumukK.ru (OTKpBITBII JOCTYII)
2. WWW. anchem.ru (OTKpBITHII JOCTYTI)

9. Onucanue MaTepuaIbHO-TEXHUYECKO 0a3bl, HEOOXOIUMOM A5
OCylIeCTBJICHHSI 00PAa30BaTEJIbHOI0 MPOLECCA M0 JUCHUIIHHE

Tabmauia 8

CBenenus 00 00eCrIe4eHHOCTH CNIENNATM3MPOBAHHBIMY ayAUTOPUSIMH,
Ka0OMHeTaMM, JA00PaATOPUSMH

HanmeHnoBaHMe crienUaJIbHbBIX

MOMeIleHU U MOMeLleHHH I

CaMOCTOAITEJIbHOH padoThr (Ne
yueOHOro Kopmyca, Ne ay1iMTopuu)

OcHaleHHOCTH crenuaIbHbIX MIOMeleHui 1
MOMeNIeHHH I CAMOCTOSITeIbHOI padoThl

1

2

JlextmonHas ayauropus (yueOHBIH
kopryc Ne 6, Bosbliast XuMHU4Ka)

1.MynpTMHIMIiHAsA YCTAaHOBKA B KOMIUIEKCE C
kommbrotepoM 1 mt. (MuB.Ne 410124000602969)
2. Tpubyna 1 it (MuB.Ne591742)

3. docka MenoBast — 3 miT.

4.Cton nucbMeHHBIN — | mT

JlextmonHas ayauropus (yueOHBIH
kopmyc Ne 6, aym. Ne 333)

1.Crenn «llepuonnueckas tadn. .M. MenneneeBay» 1r.
(MuB.Ne101237/1)

2.MynbTUMUUITHAS YCTAaHOBKA B KOMILIEKCE C KOIIBIOTEPOM
(MuB.Ne 591717/1, NuB.Ne558882/3, MuB.Ne 591711/1)

3. Tpubyna 1 mt (MuB.Ne591742/1)

4. CTOonbl NTUCHMEHHBIE — 2 IIT.

5. Jlocka menoBast — 1 miT.

6.1TapTer — 18 mr.

7.Ctyn Tabypet — 36 mr.

YyeOnas maboparopus (yueOHBIH
kopiryc Ne 6, ayz. Ne 232)

1.Bormspxnoit mkad 2 mt. (MuB.Ne558387/1,
NuB.Ne558387/2)

2.1Ixad nsa peaktuBoB 2 mt (MHB.Ne558386/2,
NuB.Ne558386/3)

3.1Ixad ans nocyasr 1 mr. (MaB.Ne558385/2)
4.Crenp «Ilepun cuct. .M. Menneneesa 1
wT.(MuB.Ne560006)

5.Moka na6opatopnas 7 mt (MuB.Ne558384/19,
HuB.Ne558384/20, MuB.Ne558384/6, Mus.Ne558384/7,
WuB.No558384/9, MuB.Ne558384/8, MuB.Ne558384/5)
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6. Cton mabopatopHslii — 16 mmT.

7.Ctyn Tabypet — 30 mir.

8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 mr. (MuB.Ne 557189)

10. Motika na6oparopnas 6 mT. (MaB. No 558384/1, uB. Ne
558384/2, NuB. Ne 558384/3, uB. Ne 558384/4 1NuB. No
558384/5, uB. Ne 558384/6)

10. Becnl ananutuyeckue — 1 mt. (MuB.Ne 558408/2)

11. Becol anekrponnbie — 1 mt.(MaB.Ne 558409/4)

12. Onexrponeus — 1 mr. (MuB.Ne 558410/1)
13.9nexrpomkad cymunbHbid — 1. (MuaB.Ne 558411/2)
14.IlucemennsbIit cTon — 1 mmT.

VYuebnas nadoparopus (Y4eOHbIH
kopiryc Ne 6, ayz. Ne 235)

1.Berrspxnoi mikad 2 mr. (MaB.Ne558387,
WuB.Ne558387/3)

2.1Ikad s peakruBoB 2 mT (MHB.Ne558386,
NuB.Ne558386/1)

3.1xad ans nocynsl 2 mwt. (MuB.Ne558385/1,
NuB.Ne558385)

4.Crenp «Ilepun cuct. .M. Menpaeneena 1
wt.(MuB.Ne560005)

5.Moxka na6oparopnas 7 wt (MuB.Ne558384/19,
MuB.Ne558384/20, MuB.Ne558384/6, Nus.Ne558384/7,
MuB.No558384/9, NuB.Ne558384/8, MuB.Ne558384/5)
6. Cron naboparopHblii — 27 1T.

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. PH-metp — 1 wr. (MuB.Ne 558419/2)

10. Moiika srabopatopHas 7mr. (MaB. Ne 558384/7, NuB. Ne
558384/8, uB. Ne 558384/9, uB. Ne 558384/10 MuB. Ne
558384/11, uB. Ne 558384/12, MuB. Ne 558384/13)
10. Becsr ananutudeckue — 1 mr. (Mus.Ne 558408/3)
11. Becsol anexkrponnsie — 1 mt.(MuB.Ne 558409/5)

12. Onextponeus — 1 mt. (MuB.Ne 558410)
13.9nexrpouikad cymmnbabii — lmt. (MuB.Ne 558411)
14.IlucemenHslid cron — | mrT.

VYuebnas nadoparopus (Y4eOHbIH
kopiryc Ne 6, ayz. Ne 236)

1.BoitsxnHoM mkad 2 mt. (MaB.Ne558387/4,
NuB.Ne558387/5)

2.10xad mis peaktuBos 2 mT (MuB.Ne558386/4,
NuB.Ne558386/5)

3.Ixad ans nocynsl 2 wt. (MuB.Ne558385/3,
NuB.Ne558385/4)

4.Crenp «Ilepun cuct. .M. Menneneesa 1
mT.(MaB.Ne560005/1)

5.Moka na6opatopnas 6 mt (MuB.Ne558384/15,
HuB.Ne558384/16, MuB.Ne558384/17, luB.Ne558384/18,
NuB.No558384/19, NuB.Ne558384/8, THB.Ne558384)

6. Cton nabopaTopHblii — 27 mT.

7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/5)

10. Moiika naboparopnas 6mr. (MuB. Ne 558384/15, Nus.
Ne 558384/16, uB. Ne 558384/17, uB. Ne 558384/18 MHB.
Ne 558384/19, UuB. Ne 558384/20)
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10. Becsr ananurnyeckue — 1 m. (MuB.Ne 558408/9)

11. Becwl anexkrponssie — 1 mt.(MuaB.Ne 558409/12)

12. Dnexrponeds — 1 mr. (.(MaB.Ne 558410/2, uB.Ne
556072)

13.2Onexrpormkad cymwibHblld — 1T, (MaB.Ne 558411/3)
14.IlucemennsbIit cTon — 1 mmT.

VyeOHas mabopatopust (yueOHbIiH 1.Hentpudyra lmr. (MuB.Ne 558412)

xopmyc Ne 6, ayz. Ne 332) 2 Muxkpockon 1 mr. (MuB.Ne160308)

3.Ileub mydunbnas (MuB. Ne 34751)

4.Crenn «Ilepuonnueckas tabdn. J[.1. Menneneesa» lmr.
(MuB.Ne101237)

5. Becnl anektpon. SC2020 1 mrr. (MuB.Ne 35077/3)

6. llIxad mns mocyaer 1 mt (MuB. No 558385)

7. llka¢ nns peaktusos 1 mr. (MuB. Ne558386)

8. llIxad BeITsKHOM 2 miT. (MHB Ne 558387/6, 558387/7)
9.J1ocka memoBast — 1 mmiT.

10. JIabopatopHbie cTOIBI — 15 1mT.

11.Cryn Tabyper — 30 .

12. ITuceMenHsslii cTos1 — 1 mrT.

Yuraneneii 3an (Llenrpanbnas nayanas | J7s caMOCTOATEILHOM PabOTHI CTYACHTOB
oubnanorexa um. H.W. XKenesnosa),
KoMHaThI caMoIoaroToBKu
(oOIEKUTHS)

10. MeToanueckue PEKOMEHAAIMHA CTYACHTaAM 110 OCBOCHUIO NTUCHHUIIIMHBI

Jlis OCBOCHHUSA IUCHHIUTUHBI «XUMHUS HEOpPTaHWYeCKas U aHAJIUTHYECKasy
CTYJ€HTaM HEOOXOAUMO HMETh PEKOMEHAYEMble YUYEOHUKH M Y4eOHbIE MOCOOMS.
[Tpu ocBoeHMM KaXKI0¥ M3 TEM AUCUUIIINHBI CTYICHT JOKEH BHUMATEIBHO U3YYHUTh
Y 3aKOHCIEKTHPOBATh MaTepHal MO 3TOW TeMe, MOArOTOBUTHCA K BBIIOJHEHUIO
1abopaTOpHOl padOThI, BBINOJHUTH 3Ty JAa0OpPAaTOPHYIO paboTy B jabopaTtopuu U
3amuTUTh e€. Kaknplil u3 BUIOB yuyeOHOU AESTENHHOCTH OLICHMBAECTCS B Oamiax u
YUUTBHIBACTCSI B pEUTHHIe CTyAeHTa. JIJi1 CaMOKOHTPOJISL CTYJEHTOB IMpeIHa3HAYEHbI
WHAMBHUYaJIbHbIE 33[JaHUSI, KOHTPOJIbHBIE BOIPOCHI U YIPAXXHEHUS U BOMPOCHI IS
IOJATOTOBKH K ornpocy. KOHTposIb OCBOEHMS TEM CTYJEHTOM OCYILECTBISIETCS B BUAEC
KOHTPOJIbHBIX paboT U ompoca.

JUis KOHCIEKTHpPOBaHUS MaTepUaliOB 3aHATUA PEKOMEHAYEeTCS 3aBECTH
OTIIEIBHYIO TeTpaab U3 96 mucToB. KOHCIEKT KaKI0TO 3aHATUS CIeAyeT HAYMHATD C
Ha3BaHUS TeMbl M YyKa3aHWs JaThl €ro mnpoBeneHus. Bce 3aroyioBku pazaenos
Marepuana ciaeAyeT 4YeTKO BBIIENSATh, Hampumep, noauepkuBaHueM. Bo Bpems
3aHATHUS CJEAyeT BHUMATEIBHO CIEOUTh 3a XOJOM MBICIM IMpenojaBarens |
3aMKMChIBATh BAKHEUIINE ONpENeNeHuUs, pa3bsCHEHUS, (POPMYJIIbI, HA3BaHUS BEIIECTB,
YpaBHEHUs XUMHUYECKHX peakiuil. Takke HYKHO CTapaThCsi BOCIPOU3BOANTH B
KOHCIIEKTE PpUCYHKH U TaOJHIbI, KOTOpPbIE JIEMOHCTPUPYET IMPEroJaBaTeb.
Martepuan, KOTOPBI KaKeTCS CTYIEHTY HEIOCTaTOYHO MOHSTHBIM, CIEAyeT
mpopaboTaTh MO0 y4eOHUKY M BOCIIOIB30BAThCS MOMOIIBIO MpernoaaBaTens. Paborars
C KOHCIIEKTOM HY>KHO €KEHEEJIbHO, BHOCS B HETO CBOM JIOMOJHEHUS, 3aMEUYaHUs U
BOMPOCHI (7151 3TOTO B TETPAAM CIAEAYET OCTABIATH IIUPOKUE TOJIs).

Jlis moAroTOBKM M (UKCUPOBAHMS JIAOOPATOPHBIX PAa0OOT CIEAyeT 3aBECTU
OTIENbHYI0 TeTpaab u3 96 nuctoB (JabopaTtopHblil xkypHan). [Ipu moaroroBke k
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naboparopHoii paboTe cieayer cocTtaBuTh Kpatkui (1-1,5 cTpaHuIbl) KOHCHEKT
TEOPETUYECKOr0 MaTepuajga, Ha KOTOPOM OCHOBAaHA JaHHas JlabopaTopHas padoTa.
JUis MOATOTOBKM KOHCIEKTa HCHOJb3YIOT IJaBbl y4eOHUKA, PEKOMEHOBAHHBIE
IpernoAaBaTesieM M KOHCIEKT, 3alMCAaHHbIM Ha 3aHATHM. Takke Npu JOMalIHEH
CaMOCTOSITENIbHOM MOJTOTOBKE K JIAOOpAaTOPHOU paboTe HYKHO HAUEPTUTh TAOJIUIIBL,
IpUBEIEHHBIE B MPAKTUKYME, U IPOU3BECTU HEOOXOAUMBIE ISl IPOBEACHUS PabOThI
pacuétel. JloMamHsas MOArOTOBKA SIBISETCS HEOOXOAMMOM 4acThi0 JabOpaTOpHOM
paboTel. be3 HeE HEBO3MOXEH OCMBICICHHBIM TOAXOJ K  BBIIOJHEHUIO
DKCIIEPUMEHTOB M H3MepeHui. KpoMe Toro, orpaHnyeHHOE BpeMs, OTBOAMMOE Ha
BBIMIOJIHEHHE J1a00paTopHOl paboThl, TpedyeT XOpOIIO CKOOPAMHUPOBAHHBIX
JNEHUCTBUIM  CTyneHTa, K KOTOPBIM TakXke HEOoOXOOuMO  MpPEIBapUTEIBHO
noarotoBuThes.  I[locne  3aBepiieHHs  AKCIEPUMEHTATBHOW  YacTh  paboThI
HEO0OXOIMMO MPOU3BECTH 00PAOOTKY MOJYUYEHHBIX PE3YJIBTATOB, CAENaTh BHIBOJIBI U
3alIUTUTH paboTy y NMpenojaBaTesl.

B xome 3aHATHS HYXHO aKTHUBHO paboTaTh, OTBEYass Ha BOMIPOCHI
npenojaBaresis, y4yacTBYs B JMCKYCCHUM U 3a/laBasg COOCTBEHHBIC BOIPOCHI MJis
YSICHEHMSI CJIO’KHOTO JIJIsl IOHUMaHUs MaTepuasa.

Ha mnepBoM 3aHATUM BCE CTYACHTHl 3HAKOMSTCS C MpaBWIAMHU TEXHUKH
O0e30macHOCTM U O00s3aHBl CTPOTO BBINOJHATH WX TMPU TPOBEACHUM BCEX
71a00paTOPHBIX PadOT.

[Ipormyck 3aHsTMil 0€3 yBaXXUTEIbHOM MPUYMHBI HE  JOIYCKaeTcs.
3a10KeHHOCTH  (MIpOMyUIEHHbIE  J1a0OpaTopHble  palbOThl,  HEBBIOJIHEHHBIE
WHAVBHUIyaJIbHbIC JIOMAIIHUE 3a/aHusl, KOHTPOJIbHBIE pabOThl) MOJDKHBI OBITH
JUKBUIUPOBAHBL. Texyiue 3aJ0/DKEHHOCTH TO WHIWBUIYaTbHBIM JIOMAITHUM
3aJlaHusSIM, KOHTPOJIbHBIM pabOTaM M 3alIuTe JIa0OpaTOPHBIX padOT JOKHBI OBITH
JUKBUIMPOBAHBI B TEYEHUE HEIEIM IOCJIE CPOKa, 0003HAYEHHOIO0 B TEMaTHYECKOM
I1aHe 1abopaTOpHBIX paboT, BO BpeMs ompeaenseMoe mpenojaBaTeneM. Kaxnas
clieyrolas Heaensl ONMo3JaHMsl HaKa3blBaeTCs BbIUMTaHUEM | Oaiia U3 OLEHKHU 3a
nomaiHee 3agaHue. OTpaboTku J1abopaTOPHBIX PaOOT OCYIIECTBISIOTCS TOJIBKO B
OPUCYTCTBUM U TIOJl PYKOBOJACTBOM J1a0OpaHTa, KOTOPbI Ha3HauaeT BpeMs
OTpabOTKH.

CamocTosiTenbHast padoTa CTyI€HTOB HaJl KypcoM «XUMHH HEOPTaHUYECKOU U
aHAIMTUYECKOW» 3aKIII0YaeTcsl B CHCTEMaTHYECKOM pabdoTre ¢ y4eOHUKOM U
JICKIUSIMH, TIOATOTOBKE K JA0OpaTOpPHBIM paboTaM, KOHTPOJbHBIM paboTaMm U
omnpocy. Ocoboe MecTo B CaMOCTOSITEIbHON paboTe 3aHUMAET BBIMOJHECHUE
WHAVBUAYAIbHBIX JOMAalIHUX 33JaHUN, KOTOpPHIE MO3BOJISIIOT  OCYIIECTBIIATH
CaMOKOHTpPOJIb YCBOCHMSI Y4YEOHOro MmaTepuajia, NPUBUBAIOT HAaBBIKM ITOMCKA
HEOOXOJAMMOW  XMMHUYECKOW HMHPOpMAlMM M  HEOOXOAUMBIX B  Oynaymieiu
MPaKTUYECKOH AESITENIbHOCTU OaKaJaBpOB XUMUUYECKUX PAaCUETOB.

[Ipu pemenun 3amad  HEOOXOAUMO pa3oOpaTh BCE THUIOBBIC 3a/layW,
npUBEIEHHBIE K U3y4aeMbIM TEMaM, YTO MIOMOJKET B BBIMOJIHEHUH UHIUBUIYaIbHOTO
JIOMAIITHETO 3aJaHusI U KOHTPOJIbHON pabOThI.

Buabl u gopmbl 0TPA0OTKM NPONMYIEHHBIX 3AHATHIA
[IpomymeHHbIe JEKIMH CTYACHT OTPa0aThIBAET CAMOCTOSITENBHO, HU3ydas
Y4€OHUK ¥ IOTIOJIHUTEIHHYIO JINTEPATYPY IO COOTBETCTBYIOIITUM TEMaM.
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CryneHT, NOpOIyCTUBIIMN JAOOPATOpHBIE 3aHATHUSA, O0s3aH MOATOTOBUTH
KOHCIEKT NPONYLIEHHOW a0opaTopHOl paboThl M B NPUCYTCTBUU JabOpaHTa
Kadenpsl orpaboTath €€ B cBOOOAHOE OT 3aHATHM Bpems. CTyaeHT 0e3 KOHCIEeKTa
JabopatopHoil paboTBl He Jomyckaercs J0 oTpaboTku. [locne BeInonHeHUs
71a00paToOpHOI pabOThl TaOOPAHT B KOHCIEKTE CTABUT JaTy OTPAOOTKU U MOJIHCH.

Texymue 3aJ0KEHHOCTH MO HWHAMBUAYAJIbHBIM JIOMAIIHUM 3a/laHUsIM,
KOHTPOJIbHOM  paboTe W  3amuTe J1a0OpaTopHbIX pabOT  JODKHBI  OBITH
JUKBUIMPOBAHbI B TEYEHUE HEIEIM IOCJIE CPOKa, 0O03HAYEHHOI'O0 B TEMaTHYECKOM
Iu1aHe J1JabopaTopHBIX paboT, BO BpeMsl, ONpeesieMoe MpernojaBaTeseM.

11. MeToxmquKne PEKOMEHAAIIUMA TIPpENIoAaBaATECIIAM M0 OpraHnu3alnumn oﬁyqunﬂ
o AMCIMIIJINHE

Crneunduka IUCUUIIIMHBI «XHMHS HEOpraHMYecKas | aHaJIUTHYECKas
3aKJII0YAETCSl B HEPA3PBIBHOM CBSA3M TEOPUH C MPAKTUKOM. TeopeTrnueckue 3HaHMS,
KOTOPBIE CTYACHTHI IIOJYy4YarOT Ha JIEKUUAX U IIPU CAMOCTOSATEIBHOM IOATOTOBKE,
IIOATBEPKAAIOTCS M YCBAaMBAIOTCS HAa NPAKTHUYECKUX 3aHATUAX. JUIA yCIIEIIHOIo
YCBOEHHUS Marepuaja HeoOXOAuMBbl 3HaHMS B OO0JacTSIX HayK IO arpoXUMHH,
IOYBOBEACHUIO U XUMUU B 00bEMe OakanaBpuata. [loBblllieHUE YpPOBHS 3HAHUH Y
MarucTpoB HEpa3pbIBHO CBA3aHO C IIOMCKOM M BHEIPEHHUEM HOBBIX IyTEH
COBEPLICHCTBOBAHUA METOAUKHU IIPETIOIaBaHUsA:

- HCIOJIb30BaHUE PA3HOOOpa3HbIX (OpM, METOAOB M NPHUEMOB aKTHUBH3ALUU
MO3HABATEJILHOM JCSTEIIbHOCTH yJaluuxcs (B T.4. aKTUBHBIX U HHTEPAKTHUBHBIX);

- WUCIOJIb30BAaHWE HArJSJHOTO Marepuana: TaOJMI, PHCYHKOB, CXEM,
JEMOHCTpALHs OIBITOB;

- peuIeHre pacyETHBIX U HKCIIEPUMEHTAIBHBIX 33]1a4, KaK METOJ O0yUYEHHUS;

- KOMIIBIOTEPU3ALIMS O0yUEHHUS;

- HCHOJB30BAHUE PA3JIUYHBIX (OPM OpraHU3alMU CAMOCTOSTEIbHOM pPadOThI
CTYZIEHTOB: UHIMBUAYaJbHAsl, TPYIIIOBast, KOJUIEKTUBHAS,;

- OpraHu3alys WHAMBUAYaJIbHON paOOThl CTYAEHTOB C YYETOM YpPOBHS
IIOATOTOBKH;

- CUCTEeMAaTHYECKHI KOHTPOJIb 3HAHUH B MPOIIEcCe 00yUEHUSI.

IIporpammy pa3zpadoraJiu:
7
Kapkux O.A., x.0.H. 4
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PEIIEH3UA

Ha padouyo nporpamMmy aucuumanHbl b1.0.23 «XuMus HeopraHuyeckass U aHAJIUTHYECKAsSD)
OIIOII BO no nanpagiaenuio 36.03.01 — BerepunapHo-caHUTapHAas KCIEPTHU3A,
HaNpaBJeHHOCTh (MpopuJib) «TexHomoruu numeBoi 0€30MacHOCTH
(xBauduUKaNUA BHITYCKHUKA — 6aKaJIaBp)

Ceperunoit M.U., mpodeccopom kadeapbl arpoHOMHYECKOH, OWOIIOTUYECKOW XUMHH U
panuonorun, ®I'bOY BO Poccuiickuii rocyapcTBeHHbBIN arpapHblii yHHUBepcUuTeT - MCXA uMeHu
K.A. TumupszeBa, AOKTOpPOM OHOJOTMYECKHX HayK (Jajee Mo TEKCTy PELEH3EHT), MpOBEAeHa
penieH3us padoueit mporpammbl guciuiuiiHbl b1.0.23 «XuMus HeopraHudeckas ¥ aHATUTHICCKas)
OIIOIT BO mno nampasnennto 36.03.01 — BeTepuHapHo-caHUTapHAsT SKCIEPTH3a, HAIIPABICHHOCTD
(mpoduip) «TexHomoruu muieBoi 6ezomacHocTu»(0akaaaBpuar), paspadborannoit B PI'bOY BO
«Poccuiickuii rocynapcrBeHHblil arpapHbiii yHuepcurer — MCXA umenu K.A. TumupszeBa», Ha
kadenpe xumum (pazpabotumk — Kapkux O.A., goueHt kadenpsl XUMHM, KaHIUAAT
OMOJIOTHYECKHUX HAYK).

PaccMoTpeB npescTaBieHHBIE HA PELEH3UI0 MAaTepUAIIbl, PELIEH3EHT MPUIIIET K CIEAYIOIUM
BBIBOJIAM:

1. lIpenbsaBnennas padouas nporpamma aucuumiuHel b1.0.23 «XuMusa HeopraHudeckas u
aHanuTudeckas» (mamee mo Tekcry Ilporpamma) coomeemcmsyem TtpeboBanusim DI'OC mo
HampaBiaeHuto 36.03.01 — BerepunapHo-canuTapHas s3kcneptu3a. I[Iporpamma codepoxcum Bce
OCHOBHBIE pa3eiibl, coomeemcmeyem TpeOOBAaHUAM K HOPMATUBHO-METOJUUYECKUM TIOKYMEHTAM.

2. llpencraBnennas B I[Iporpamme akmyansnocms y4eOHOW ITUCHUIUIMHBI B paMKax
peanuzauuu OIIOII BO ne nodnescum commnenuro — MUCIUIIIINHA OTHOCUTCS K 00A3aTEIbHOM YacTH
yuebHoro nukia — b1. O.

3. IlpeacraBnennsie B [Iporpamme wyenu AMCUUIUIMHBL coomeemcmeyiom TPeOOBaHUSIM
®I'OC namnpasnenus 36.03.01 — BerepuHapHo-caHuTapHast SKCIIepTH3A.

4. B coorBerctBuu ¢ [Iporpammoit 3a pucuumianHoit 51.0.23 «XuMust Heopranudeckas u
aHATUTHYECKAs 3aKperyieHo 3 komnemenyuu. [ncrymmnaa b1.0.23 «Xumus HeopraHudeckas u
aHaNMMTUYecKas» TmpeactaBineHHas IIporpamma cnocobna peanuzosams uUX B OOBSBICHHBIX
TpeOOBaHUSX.

5. Pe3ynomamul 00yyenus, npernctaBieHHble B [Iporpamme B KaTeropusx 3HaTb, YMETh,
BIAQJIETh coomeemcmgyom crneuuduKke W COAEPKAHUIO TUCLHUIUIMHBI U JeMOHCmpUupylom
803MOACHOCIb TIOTYUYCHUS 3asBICHHBIX PE3yJIbTAaTOB.

6. O6mass  Tpynoémkocts  aucumiimael  b1.0.23  «XuMusg  HeopraHwdeckas u
aHAJUTUYECKas» COCTaBIsIeT 4 3auéTHBIX eauHuIlbl (144 yacoB).

7. WHdopmamuss o B3aMMOCBSI3M HW3YYaeMbIX UCHUIUIMH W BOMPOCAM HCKIIOYCHUS
IyOnupoBaHUS B COJEPKaHWUU AWCHUIUINH coomeemcmeyem IEUCTBUTENBHOCTU. JIMCIUIIIMHA
b51.0.23 «XuMusi HeopraHUYEcKasi U aHAIMTHYECKas» B3aUMOCBSI3aHA C JPYTUMH JUCIHUTUIMHAMA
OIIOII BO u YyeGHoro miana no HampasieHuo 36.03.01 — BerepunapHo-caHuTapHast SKCriepTu3a
¥ BO3MOXXHOCTB TYOJMPOBAHHS B COJCPKAHUU OTCYTCTBYET.

8. IlpeacraBnennas  Ilporpamma  mpenmojiaraeT  HCIOJIB30BaHHE  COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJOTHHA, HCIOJB3yeMbIe TNPH pPETH3alUN PA3INYHBIX BHIOB Y4eOHOU
pabotbl. @opMbI 00pa3z0BaTEIbHBIX TEXHOJIOTHI_coomeemcmeayom ciennruke JUCIUTUINHBL.

9. Ilporpamma mucrmmuimabl B1.0.23 «XuMmusi HeopraHwdeckass W aHAITUTHYECKAs»
mpesrnoaraet 2 3aHATHS B HHTEPAKTUBHOM Qopme.

10. Bunpl, coxmepxkaHue W TPYIOEMKOCTh CAMOCTOSITENILHOW  pabOTBl  CTYICHTOB,
npezcraBieHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHHSIM K TOATOTOBKE BBITYCKHHKOB,
conepxanmcs Bo ®I'OC BO nanpasnenns 36.03.01 — BerepunapHo-caHUTapHAs SKCIIEPTH3A.

11. IlpencraBnennsle W onucanHele B Ilporpamme Qopmbl mekyueri OUEHKH 3HAHUUN
(KOHTPOJIBHBIE Pa0OTHI, 3aIUTA MPAKTHIECKUX PabOT), coomeemcmayom crenuuke TUCIUATITHHBI
U TpeOOBAHUSIM K BBITYCKHUKAM.

dopma MPOMEKYTOUHOTO KOHTPOJISI 3HAHUM CTYIAEHTOB, mpeaycMoTpeHHas [Iporpammoit,
ocymiecTBisieTcss B (opMe »SK3aMeHa, 4YTO coomeemcmeyem CTAaTyCy IUCHMIUTUHBI, Kak
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JTUCIUTIIMHBI BapuaTUBHOW 4acTu ydeOHoro mukma — bl. O. ®I'OC nanpasnenus 36.03.01 —
BerepunapHo-canuTapHas 3KkCriepTH3a.

12. ®opmbl onieHKH 3HAHUM, npeAcTaBieHHbIe B [Iporpamme, coomeememsyrom cnenuduke
JTUCITUTUIMHBI U TPEOOBAHMSIM K BBITYCKHUKAM.

13. YueOHO-MeTOAMYECKOE  OOCCIEYCHHE  JTUCHUUILUIMHBI  TIPEJCTaBICHO:  OCHOBHOM
autepaTypol — 4 ucTouyHHMKa (yueOHbIE IIOCOOMS), JONOJHUTEIBHOW JUTEpaTypod — 5
HAaUMEHOBAHMSI, METOJUYECKUMH yKa3aHUsIMU — | uctouHuk, MIHTepHET-pecypchl — 2 UCTOYHHUKA U
coomeemcmeyem TpeboBanusiM PI'OC wnampasnenus 36.03.01 — BerepunapHo-canutapHas
JKCIIEePTH3a.

14. MarepuanbHO-TeXHUYEeCKOe oOOecreyeHne AUCHUIUIUHBI COOTBETCTBYET CHElH(pUKe
muciuuinabl - b1.0.23  «Xumus  HeopraHudeckas M aHAIMTHYECKas» U o0OecrednBacT
UCIIOJIb30BAaHUE COBPEMEHHBIX O0pa30BaTelbHBIX, B TOM YHCJIE€ WHTEPAKTHBHBIX METO/OB
00y4eHusl.

15. MeTtoauueckre  peKOMEHJAMK  CTYIEHTaM M METOJUYECKHEe PEKOMEHIAIuU
MPEToAaBaTelsIM 10 OPTaHU3AIMKA OOYUYCHHS TI0 TUCIUILUIMHE JAIOT MPEICTaBICHUE O CHEIUuUKe
oOyuenus no pucruruinae b1.0.23 «Xumus HeopraHudeckas 1 aHaJTUTHUECKasD.

OBILIME BbBIBOAbI

Ha ocHoBaHMM NpOBEACHHON pEIEH3UU MOXKHO CIeNaTh 3aKII0YeHHE, UYTO XapakTep,
CTPYKTypa M coJepkaHue paboueii nmporpammbl quciuiuimHbl 51.0.23 «XuMus HeopraHudecKas u
aHaMTH4YeCcKasi», 1o HampasieHuto 36.03.01 — BerepuHapHo-caHUTapHas SKCIEPTHU3A,
HarnpasieHHocTH (poduis) «TexHomoruu nuieBoi 6e30nacHOCTH» (KBaaHU(pHUKAIHMs BHITYCKHUKA
— OGakamaBp), paspaborannas JKapkux O.A., jonenToM Kadeapbl XHMHH, KaHIMIATOM
OMOJIOTHYECKNX HayK, coOoTBeTcTByeT TpedoBanusiMm PI'OC BO, coBpeMeHHBIM TpeOOBaHUSAM
SKOHOMHMKH, PbIHKA TPYyAa U MO3BOJIUT MpH €€ peanusaliu yCHemHo odecrnednuth GopMUpPOBaHUE
3asIBJICHHBIX KOMIICTCHITH.

Penensent: Ceperuna .M., npodeccop kadenpsl arpoHOMUYECKOH, OMOTOrMUECKON XUMUU U
pasuoIoruy, POCCI/II/ICKI/II/I roCyJapCTBEHHBIN arpapHbIi YHI/IBepCI/ITeT MCXA MMEHU
K.A. TumupsizeBa, TOKTOp OMOJIOIMYECKUX HAYK
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