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AHHOTALIUA

padoueii mporpammbl yueOHo# Jucuuiuiniabl 51.0.23 «XumMmus Heoprannyeckasi u
aHAJIMTHYECKAsD /IS HOATOTOBKHU 0aKaIaBpa 110 HANPABJICHUIO IOATOTOBKH
36.03.01 — BerepuHapHo-caHMTApPHAasA JKCIEPTH3A 110 HANPABJIEHHOCTH
(mpodniio) «TexHo0rnu NUIEBO 0€30MACHOCTH

Ieap ocBoeHUs] IMCHMIIMHBI: OCBOECHUE CTYIAEHTAMU TEOPETHUECKUX OCHOB
XUMHH, CBOUCTB OMOTEHHBIX U TOKCHYHBIX XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX
UMHU TPOCTBIX U CJOKHBIX HEOPraHMYECKUX BELIECTB, MPUOOPETEHUE YMEHUH U
HaBBIKOB padOTBl C NPOCTEHIIMM Ja0OpaTOPHBIM OOOpPYAOBAHUEM, XUMHUYECKOU
NOCYAO0N, U3MEPUTEIbHBIMU MPUOOPAMH U PEaKTUBAMHM, BBIMOJHEHUS PAacuéTOB Ha
OCHOBE IMOJYYEHHBIX 3HAHUM JUIsl YCIEIHOTO OCBOCHMS MOCIEAYIONINX TUCHUIIINH
Y UCIOJIb30BaHUs B Oy1y1iei npodecCuoHanbHOU A€ TEIbHOCTH.

MecTO TUCHMIIMHBI B Y4e0HOM IJIaHe: IMCHMINIMHA BKJIYeHA B LUK b1,
oOsi3aTenbHasl 4acTh, AMCLUUIUIMHA OCBauBaeTcsl B 1 ceMecTpe MO HalpaBICHUIO

noarotoBku 36.03.01 — BerepunapHo-caHuTapHas 3KCEpTU3A.
TpedoBaHus K pe3yjbTaTaM 0CBOCHHMS JUCHUIIMHBI: B PE3YIIHTATE
OCBOEHUS AUCLUIUIMHBI POPMUPYIOTCS caeayromue komnerenunn: OITK-4.

Kpartkoe coaep:kanue qucuuIUIdHbI: OCHOBHBIE TOHSATHUS U 3aKOHBI XUMHHU.
PactBopbl. CKOPOCTh M SHEPTETHKA XUMHUECKUX PEAKINil. XUMUUECKOE PAaBHOBECHE.
OKHUCIUTETBPHO-BOCCTAHOBUTEIIbHBIE peakinu. KoMrekcHele coequnenus. [Ipeamer
M 33/1a4d AHAIMTUYECKON XuMMHUHM. KoNMYeCTBEHHBIM aHaiu3, OCHOBHBIE METObI
KOJIMYECTBEHHOTO aHaiu3a. TUTpUMETPUYECKUM aHalu3, KHUCJIOTHO-OCHOBHOE,
KOMIUIEKCOHOMETPUYECKOE U OKUCIUTEIbHO-BOCCTAHOBUTEILHOE TUTPOBAHUE.
Cratuctrueckasi 00padoTKa pe3ynbTaTOB aHAN3A.

O61mast Tpy10eMKOCTh IMCHUIUINHBI: 144/4 (daca/3ay4. ef.)

IIpoMeKyTOYHBIA KOHTPOJIb: IK3aMEH

1. Ileab ocBOEHMSI AU CHMILIMHBI

I{enpr0 OCBOEHUS NUCLUMIUIMHBI «XHMHSI HEOPTaHWYECKAas] M aHATUTUYECKAsD)
SIBJIIETCS. OCBOEHUE CTYACHTAMU TEOPETHUECKUX OCHOB XMMUH, CBOMCTB OMOT€HHBIX
U TOKCHUYHBIX XUMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CIOMXKHBIX
HEOPraHWYECKUX BEIIECTB, MNPUOOpPETEeHWE YMEHHMA U HABBIKOB padOTHl C
IPOCTENIIINM 71a00paTOPHBIM 000pyI0BaHUEM, XUMHYECKOU ITOCY 10U,
U3MEpPUTENbHBIMU MPUOOpAaMU M PEaKTUBAMH, BBINOJHEHUS PACUETOB HA OCHOBE
MOJIYYEHHBIX 3HAHWM JJi1 YCIEIIHOTO OCBOEHHS MOCHEIYIOUIUX AUCIMIUIMH U
WCIIOJIL30BaHuUs B Oyay1iei npodeccuoHanbHON AeSITETbHOCTH.

2. MecTo IUCHMILUIMHBI B Y4eOHOM Mpoiecce

JuciuniarHa «XWUMHS HEOpraHuWdeckas M aHaJUTHYECKas» BKIIOYEHA B
00s3aTeNbHBIA TEPEUYCHh MUCIMIUIMH ydeOHOro IuiaHa. Jluciurumnaa «XuMus
HEOpraHWYeCKas U aHAIUTUYECKAsH PEAM3yeTCs B COOTBETCTBHH C TPEOOBAHUSIMHU
®I'OC, OIIOIT BO u yuebHoro ruiana mo HampasieHuto 36.03.01 — Berepunapho-
CaHHWTapHas dKCIEePTU3a.

JucuunnuHa «XuUMHUS HEOpPraHWYecKas W AHAIUTUYECKAsD)  SIBISAECTCS
OCHOBOIIOJIaralomed Uil ~ M3YYEHHUS  CICAYIOIIMUX  JAUCHMUIUIMH:  «XHUMUA
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opranuueckas», «BerepuHapHo-caHuTapHas SKCrepTu3a», « TeXHoIorus u KOHTPOJIb
KayecTBa MPOAYKTOB >KMUBOTHOBOACTBa», «buonornueckas xumus», « TOKCUKOIOTHSA
C OCHOBaMH (papMakoIorum», «be30macHOCTh KU3HEIEATETHbHOCTI.

OCOOEHHOCTBPIO  AUCUMUIUIMHBI ~ SBISIETCA ~ NPUMEHEHHE  CEpbE3HOM
TEOPETUYECKON MOATOTOBKH MpU (HOPMHUPOBAHHHM HABBIKOB PAOOTHI B XMUMHYECKOI
naboparopuu.

PabGowas  mporpamMMa  OUCHMIUIMHBI ~ «XHUMHS  HEOpraHW4eckas U
aHaUTUYEeCKas» JJIi HMHBAIMAOB M JIMI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU
3M0pOBbS  pa3palaTbiBacTCs  WHAMBHIYaJbHO C  Y4eTOM  OCOOEHHOCTEH
NCUXO(U3NUECKOTO PAa3BUTUS, WHAMBHUIYAJIbHBIX BO3MOXHOCTEH U COCTOSIHUA
3JI0POBbS TAKUX 0OYYAOLTHXCSI.

3. [lepeyenn mIaHUPyeMbIX Pe3yJbTATOB 00yUYeHUs N0 JUCUUILINHE,
COOTHECEHHBIX € IJIAHUPYEMbIMH pPe3yJIbTATAMH OCBOCHHSI 00pa30BaTe/IbHOI
NMporpaMmbl

N3yyenue naHHON y4uyeOHON AMCIMIUIMHBI HAlpaBle€HO Ha (HOPMHUPOBAHHE Y
oOy4Jaronmxcst KOMIETEHIUH, MPeCTaBIECHHBIX B Tabuuie 1.
4. CTpyKTYypa U coAep:KaHMe JUCUMILIHHBI

4.1 Pacnipeesienne TPy10€MKOCTH IMCHUILIMHBI 10 BUIaM padoT B ceMecTpe
OOmast Tpyn0EMKOCTh JUCUUIUIMHBL cocTaBisieT 4 3ad. en. (144 wuaca), ux
pacrpesiesieHre 1Mo BuaaM paboT B ceMecTpe IpeACcTaBiIeHo B TabauIe 2.



TpeGoBanus K pe3yabTaTaM 0CBOCHUS Y4eOHOM M CUMILIHHBI

Tabnuua 1

No Kon ConepxaHue B pesynprare nzydeHns yaeOHOH AUCIAIINHBI 00yJaroIuecs J0DKHBIL:
~ | kommere KOMITETEHIIUH WunukaTopsl KOMITCTCHITAN
/1 .. 3HATh YMETh BJIAZIETh
HINH (nu e€ yacTH)
CrnocobeH OIIK-4.1. 3uatpk cTpoeHue u 0a30BbIC MOJIOKCHHUS
000CHOBBIBATH U (YHKIIMOHUPOBAHUEC KUBBIX OOBEKTOB Ha (GyHIaMEHTAIBHBIX Pa3/IeioOB
peanu30BLIBAThH B BCEX YPOBHSIX OpTraHU3aIlH, OT KJIETOUHOTO XHMHH B 00bEME,
po()ECCHOHATBHO | IO OPraHU3MEHHOTO; (PU3HOJIOTO- HEOOXO0UMOM IS OCBOCHHSI
W IeATeIbHOCTH OMOXUMHIYECKHUE TIPOIECCHI, TPOUCXOAIMINE B | XUMUIECKHX OCHOB
COBpPEMCHHEIC KJIETKaX, TKaHAX, OpraHax M OpraHu3Me B npodeccHOHATBHOM
TEXHOJIOTUH C LIEJIOM B TIPOIIeCCe KU3HEACATENEHOCTH, a JIeITeIbHOCTH
HCIIOJIb30BaHUEM TaKXKe B CBIPhE KUBOTHOTO TP OMCXOKICHHS.
IpuOOpHO- 3HATh TEXHUYECKHUE BO3MOKHOCTH
HHCTPYMEHTAJIBHO | COBPEMEHHOTO MPO(eCCHOHATHHOTO
1 6asbl U 000pyIOBaHUS IS OTIPEACTICHHUS
HCIIOJIb30BaTh MOPGHOPHU3HOTIOTHIESCKUAX U OMOXUMHUYECKUX
OCHOBHbBIE XapaKTEPUCTHK OHOJIOTMICCKUX OOBEKTOB;
€CTECTBCHHBIC, peakirio TKaHel U OPTaHOB Ha TOKCHUHBI
OMOJIOTHYECKUEC U | MPUPOIHOTO M XUMHUYECKOTO MPOUCXOKICHHUS
npodeccruonanbHbl | OIIK-4.2. YMeTh IPUMEHSTh COBPEMEHHBIE HCIOJIb30BaTh COBPEMEHHBIE
1. OIIK-4 |e noHATHsA, @ TAKXKE | TEXHOJIOTUH U METOIbI METOJbI XMMHYECKHUX
METOIBI IPH MOP(HOPH3HOIOTHICCKAX U OHOXUMHYECKUX HCCIeOBaHUI B
peleHnH HCCIIeIOBAHMH B TIPO(ECCHOHATEHOM po¢eCCHOHANBHOM NesTeTbHOCTH
obuenpodeccuona | nesTeabHOCTH, HHTEPIIPETHPOBATH
JIBHBIX 3a7a4 MTOJTyYCHHBIEC PEe3yIbTaThl TPAAUIUOHHBIMHU H
COBPEMCHHBIMU MaTeMaTHYCCKIMU METOIaMHU
OIIK-4.3. Brazets METOJaMH pELICHUS 3a]1a4 MIPaKTUYECKUMH

B IIpO(hECCUOHAIILHOM JIeSTeIbHOCTH,
HaBbIKaAMH pa6OTLI CO CriequaJIn3npoOBaHHBIM
000pyIOBaHUEM TS PEaTU3aLUU
TOCTABJICHHBIX 3aJa4 IIPpU NPOBEACHUN
MOPGHOPHU3HOIOTHIESCKUX, OMOXUMHUYECKUX U
TOKCHKOJIOTHYCCKHX HCCJ’[C}IOBaHI/Iﬁ )5
pa3paboTKe HOBBIX TEXHOJIOTHIA; METOJaMH
MaTeMaTHYECKOH CTaTUCTHKU PH 00padoTKe
PE3yJIbTAaTOB ACSTEILHOCTH B
npodeccroHanbHOU cdepe

HaBBIKaMH BbIOOpa
OIITUMAJIBHBIX MCTOI0B
XMMHUUYECKOT0 aHalk3a 1
METOJIOB 00PabOTKH
pe3yJIbTaToB
JKCIIEPUMEHTA




Tabmuma 2

PacnpenesieHue Tpy10éMKOCTH TUCUMILIMHBI 10 BHAaM padoT B ceMecTpe

TpyroéMkocThb
Bua yueOHo# padoThl wac. B T.4. o 1
ceMecTpy
O01as TPy10€MKOCTb JUCIUILIMHBI 10 Y4eOHOMY IJIaHY 144 144
1. KonTakTHasi padora: 68.4 68,4
AynuTopHas paéora 68,4 68,4
8 MOM Huciue:
qekyuu (J1) 16 16
nabopamoptvle pabomul (JIP) 50 50
KOHCYIbmMayuu nepeo d9K3aMeHoM 2 2
KOHMAakmuas paboma Ha npomesdicymounom koumpoine (KPA) 0,4 0,4
2. CamocTtonTeabHas padora (CPC) 75,6 75,6
CAMOCMosmenbHoe U3yueHue pazoenos, Camono020mosKa
(npopabomka u nosmoperue 1eKYUOHHO20 MAmepuand u 51 51
mamepuana y4eOHuKo8 u y4eOHvlx nocooutl, n0020MmoeKa K
1ab0pamopHuiM pabomam, onpocy u m.o.)
Ilooecomoska k 3K3ameHy (KOHMpOJb) 24,6 24,6
By npoMeXyTOUHOT0 KOHTPOJIS: DK3aMeH
4.2 Conep:kanue TUCHUIIAHBI
Tabmuua 3

TemaTuyeckui JIaH Y4eOHOM IUCHUILIMHBI

AyautopHasi padora Bueaynuto
PRI pa:menojs 1 Tem Bcero J . p.JIP . IIKP Has gaﬁoTzl:

AUCHMILIMH (YKPYIHEHO) CP
Pa3nes 1 «Heopranuyeckasi XuMusi» 77 12 30 - 35
Tema 1 «PacTtBOpBI» 34 6 14 - 14
Tema 2 «CkopoCTb U DHEPreTHKA 13 2 4 - 7
XUMHUYECKHUX peakiuil. XUMHYECKOE
paBHOBECHE»
Tema 3 «OKUCIUTENHEHO-BOCCTAHOBUTEIILHBIE 17 2 8 - 7
peaKIum)
Tema 4 «KoMIUIEKCHBIE COETUHEHUI 13 2 4 - 7
Pa3nes 2 «KAHAJIMTHYECKAsi XUMMS» 40 4 20 - 16
Tema 5 «[Ipeamer u 3aaa4n aHATUTUYECKOMN 6 2 - - 4
xumun. KonudecTBeHHBINH aHamu3. OmmoOKy B
AHATUTUICCKUX OTIPEICTCHHSIX)
Tema 6 « TUTpUMETPUUYECKUN aHATIU3. 14 2 8 4
KucnoTHO-0CHOBHOE TUTPOBAHUEY
Tema 7 « TUTpUMETPUYECKUN aHATIU3. 10 - 6 - 4
KoMI1ekCOHOMETpruYeCcKOe TUTPOBAHHUE
Tema 8. « TutpumeTpruyecKuil anaaus. 10 - 6 4
OKHCINTENTEHO-BOCCTAHOBUTEIILHOE
TUTPOBAHUE)
KoHcynbTanus nepen 5K3aMeHOM 2 - - 2 -
KonTakTHas paboTa Ha MPOMEKYTOUHOM 0,4 - - 0,4 -
koHTpousie (KPA)
[ToaroroBka K 3k3aMeHy (KOHTPOJIb) 24,6 - - - 24,6
Bcero 3a 1 cemectp 144 16 50 2.4 75,6
HToro mo tucuMIJInHe 144 16 50 2.4 75,6




Paznea 1 «Heopranmyeckasi Xumus»

Tema 1 «PactBOpBI»

3aK0H HSKBUBAJICHTOB, XMMHYECKUN SKBUBAJICHT, (DAKTOp SKBUBAJICHTHOCTH,
MOJISIpHAsi Macca KBUBaJIeHTa. MoJisipHas KOHIEHTpAIKsl, MOJIIpHAsl KOHIIEHTPALIHs
HKBUBAJICHTA, MaccoBas [0S, TUTP, TEPMOJUHAMHYECKUE MPUUYUHBI 00pa30BaHUS
pacTBOpOB; (U3MUECKHE W XHUMHYECKUE CHJIBI, OOYCIOBIHMBAIONIME OOpa30BaHUE
pacTBOPOB; OTJIWYME CHJIBHBIX JJCKTPOJUTOB OT CilAa0bIX; THUIBI CHJIBHBIX
AJIEKTPOJIUTOB; TUApPATALIUS MOHOB, TIEPBUYHASI U BTOPUYHAS THUAPATHBIE OOOJOYKH,
KPUCTAJUIOTUPATHI; AKTUBHOCTh, KOA(P(GUIMEHT aKTUBHOCTH, THIIBI CJIA0bIX
AIEKTPOJIUTOB, KOHCTAHTHI U CTENEHU JUCCOLMAIIMH CJIA0BIX AJIEKTPOIUTOB; BOJIA KaK
CJ1a0bIi ANEKTPOJUT, HOHHOE MPOU3BEICHUE BOJIbI, BOJOPOJHBIN U TUAPOKCHIbHBIN
MoKa3aTelld PacTBOPOB, CIOCOOBI U3MEPEHHUs BOJOPOJHOIrO TMoKaszaTelns; OydepHbie
pacTBOpBI; THUAPOIU3 COJIEW, THUIBI THAPOJW3a, KOHCTAHTHl M CTEIEHU THAPOIN3a
COJIEH; 3HaUCHHE PACTBOPOB CHIIBHBIX U CIA0OBIX JIEKTPOIUTOB B XUMUU U OUOJIOTUH.

Tema 2 «CkopoCcTh M DHEpPreTHKa XHMHUYECKHX pPeakiui. XUMHAYECKOE
paBHOBECHE»

CpenHsisi 1 UCTUHHAS CKOPOCTh XMUMHYECKOM peakuuu; (PaKkTophl, BIUSIONINE
Ha CKOpPOCTb pEaklW{; XHMHYECKas peakuus Kak I0CJIeJOBaTENIbHOCTD
AJIEMEHTAPHBIX CTaAWi; 3aKOH JACHCTBYIOIIMX MAacC JJIsl JJIEMEHTapHOM CTaJuu
XUMUYECKOM pEeaKUuH, KOHCTAaHTa CKOPOCTH pEaKUUU; 3aBUCHUMOCTb CKOPOCTH
XUMUYECKOM peakiuu OT Temmeparypsl, mpaBuwio Banr-I'odda, ypaBHeHue
AppeHuyca, DHEpPrusi aKTUBAIlMHM, HHEPreTUYECKUil Oapbep, aKTUBUPOBAHHBIM
KOMILJIEKC, KaTallu3, KaTaJu3aTopbl, (PEPMEHTHI; 3HAUEHHUE YYEHHS O CKOPOCTH
XUMUYECKON peaklud B XUMHUHU, OMOJIOTUU M CEJIHCKOM XO3SHUCTBE, XUMHUYECKOE
paBHOBECHE KaK KOHEYHBIM pe3yibTaT CaMOMPOU3BOIBLHOTO MPOTEKAHUS 00paTUMOM
peaKiuu, TMHAMUYECKUI XapaKTep XUMHYECKOTO PaBHOBECHS, PU3HAKU UCTUHHOTO
PaBHOBECH S, 3aKOH JCHCTBYIOIINX MAaCC JJI1 XMMUYECKOT0 paBHOBeCHS, MpuHLuN Jle
[[TaTenbe, poiab XUMUYECKUX PAaBHOBECUM B IPUPO/IC; TEPMOJUHAMUYECKUE CUCTEMBI:
OTKPBITHIC, 3aKPBIThIC, U30JIMPOBAHHbBIE, TOMOTCHHBIC U T€TEPOrCHHbIE; BHYTPEHHSS
DHEPrus, OHHTANbIMS, TEIUIOBOM >(PQeKT XuMUYecKodM peakuuu, 3akoH ['ecca,
SHTPOMHUS KaK Me€pa BEPOATHOCTH COCTOSIHUSI CUCTEMbI, M3MeHeHue sHeprun ['nboca
KaK KpUTEPU BO3ZMOXKHOCTU CaMOTIPOU3BOILHOTO MTPOTEKAHUS PEAKIIUH.

Tema 3 «OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUMY

OKUCANTETbHO-BOCCTAHOBUTEbHBIC peakuuu, CTEIEHb OKHUCJICHHS],
OKUCIIUTEIM YW BOCCTAHOBUTEIM, OKHCICHHE W BOCCTAHOBJICHHUE, COCTABIICHHE
YpPaBHEHHUS  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuid  (METOJ  HOHHBIX
MOJypEaKkuil);  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE  MOTEHUUANBI;  YpPaBHEHUE
HepHcra; onpeIesiCHHe HaIpaBJICHUS MPOTEKAHUS OKHCIIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA C TOMOIIBI OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
MOTEHIIUAJIOB, POJIb OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKII B IPUPOJIE.

Tema 4 «KoMIUIEKCHBIE COCTUHECHUS

KommiekcHple  cOeMHEHMS,  CTPOCHHE  KOOPAMHAIMOHHOW  cdepbl
KOMILJIEKCHBIX COEIMHEHMI: KOMILIEKCOOOpa30BaTelb, JUTAH/IbI, JOHOPHBIE aTOMBI
JIUTAHJIOB, JICHTAaTHOCTh, KOOPJIWHAIIMOHHOE YHUCJI0, TEOMETPHUS KOOPAMHAIMOHHOMN
chepnl; BHEHmIHECEpHbIE HOHBI; KOMIUIEKCHI C  XeJaTooOpasylolluMu U
MaKpOLMKIMYECKUMHU JIMTAHIAMH; JUCCOLMAIMA KOMIUIEKCHBIX COEJIMHEHUN B
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pacTBOpax, KOHCTAHTHl YCTOWYMBOCTH W KOHCTaHTBI HECTOMKOCTH, (DAKTOPHI,
BJIMSIFOIIME HA YCTOMYMBOCTh KOMIUIEKCHBIX COCIMHEHUM B paCTBOpAX: TEMIIEPATYPA,
XEMaTHBIH W MaKpPOUMKIMYECKUH  3(PQeKTh, 3apsa [MEeHTPAIBHOTO  HOHa-
KOMITJIEKCOOOpa30oBaTesis, TEOPUs KOOPAMHAITMOHHOW XUMHYECKOW CBS3HM, 3HAUYCHUE
KOMILJIEKCHBIX COSMHEHUN B OMOXUMUM KIIETKHU.

Pa3nen 2 «KAHaJauTHUYECKasd XUMUS»

Tema 5 «lIpenmer ¥ 3amauM aHAIMTHYECKOM XuUMHUHU. KoauyecTBEHHBIN
aHanau3. OmuOKY B aHAIUTUUECKUX OMPEICTSHUSIX)

[Ipenmer wu 3amauu aHanuTudeckor xumuu. Kiaccudukanus MeToa0B
aHanuTU4YeCKol xuMuu. KonmdecTBeHHBIM aHanu3. MeToabl KOJWYECTBEHHOTO
ananu3za. [lonrotoka k ananusy. CtaTuctuueckas 00paboTKa pe3yJbTaToOB aHAIU3A.

Tema 6 « Turpumerpruueckuii aHanu3. KuCI0THO-OCHOBHOE TUTPOBAHUEY»

3aKOH OSKBHUBAJICHTOB; TEXHHMKAa THUTPOBAHHS; CIIOCOOBI  TUTPOBAHUS,
CTaHJapTHBIC BEIECTBA; TPEOOBAaHUS K CTAaHIAPTHBIM BEIIECTBAM; CTaHIAPTHHIC
PacTBOPHI; IEPBUYUHbBIC CTAHAAPTHBIE PACTBOPHI; BTOPUYHBIEC CTAHIAPTHHIC PACTBOPHI;
pabounie pacTBOPBI; CTAaHJIAPTU3UPOBAHHBIE PACTBOPHI; TPEOOBAHUS K PEAKIUSM;
MPUMEHSIEMbIM B TUTPUMETPUUYECKOM aHaJIU3€; OCHOBHBIE pabouue pacTBOpPHI B
KMCJIOTHO-OCHOBHOM THUTPOBAHWH; OCHOBHBIE CTAHJAPTHBIE BEIIECTBA B KHUCJIOTHO-
OCHOBHOM THUTPOBAHMWH; BELIECTBA, OMPEAECIAEMBIE METOJOM KHCIOTHO-OCHOBHOTO
TUTPOBAHMS;  IOCTPOCHHE  KPUBBIX  TUTPOBaHHS;  (UKCHPOBAHHE  TOUYKH
ADKBUBAJICHTHOCTH, BBIOOp HHIWKATOpa;, MPUTOTOBJICHHE pabodero pacrTBopa
XJIOPOBOJIOPOJHOM  KHUCJIOTBHI; IPUTOTOBJICHUE CTAHAAPTHOTO PacTBOpa COMbI
(kapOboHaTa HaTpusi); CTaHAapTU3alUs paboyero pacTBopa XJIOPOBOJOPOIAHOU
KHCJIOTBI; OTpEICIICHHE >XECTKOCTH BOIBI, BBIYMCICHHE PE3yJIbTAaTOB; OIIMMOKHU
KMCJIOTHO-OCHOBHOTO TUTPOBAHUSI.

Tema 7  «Turpumerpuueckuid  aHainu3.  KOMIUIEKCOHOMETPUYECKOE
TUTPOBAHUEH

KommiekcHble  COeIMHEHUs;  KOMIUIEKCOOOpa3oBaTeNid;  KOMILUICKCOHHBI,
komrmuiekcoH III (BTA); neHTaTHOCTb, JUTAHJbI; XeJaThl; XeNaTHbI A(DQeKT;
KOMIUIEKCOHATHI; (DMKCUPOBAHHWE TOUKW DKBUBAJIECHTHOCTU, METAJIOMHAUKATOPHI,
apuoxpoM YEPHBINA T; MypeKcu; TEXHUKA KOMIIJIEKCOHOMETPUUECKOTO TUTPOBAHUS;
BEIIECTBA, OMNPEACISIEMbIE METOJIOM KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMS,
OCHOBHBIE  CTaHJApTHbIE W pabodWe PAcTBOPHI METOJA; IPUTOTOBIICHHE
cranaaptHoro pactBopa JOJITA; omnpeneneHue cojep)KaHus MarHus M KaJIbIUs B
pacTBOpe MNpH COBMECTHOM IMPUCYTCTBHM; MAaCKHPYIOIIME areHThl; pa3ieieHue
MOHOB; BBIUHCIICHUE PE3YyJIbTATOB; OMIMOKN KOMIUIEKCOHOMETPUYIECKOTO TUTPOBAHUSI.

Tema 8 «Turpumerpuueckuii ananu3. OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOE
TUTPOBAHUE)

OKHUCITUTENBHO-BOCCTAHOBUTEILHBIC peaKIINM; OKHUCJITUTEIIbHO-
BOCCTAHOBUTEJIbHBIE TMOTEHIMAJIbI, TEXHMKA OKHCIMTEIbHO-BOCCTAHOBUTEIBHOTO
TUTPOBAHMS; TIEPMAHTAHATOMETHUSI; JAUXPOMATOMETPHUS;, HOIOMETPUS; OCHOBHBIC
pabourie pacTBOpPHI METOJOB; OCHOBHBIC CTaHJAPTHBIE PACTBOPBI, CIOCOOBI
buUKCUpOBaHUSI TOYKM DKBHUBAJICHTHOCTH B OKHUCIUTEIHLHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHHUM; PEIOKC-UHAUKATOPHI; OE3BIHAMKATOPHOE TUTPOBAHME; ABTOKATAJIN3;
MIPUTOTOBJICHUE CTAHJAPTHOTO PACTBOpA OKcajlaTa HATpus; CTaHIApTU3ALMS
pabouero pacTtBopa IepMaHraHara KaJus; ONPEAEICHUE JKenesa
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NEPMAHTIaHATOMECTPUICCKUM MCTOAOM; BBIYHCICHUC PC3YJIbTATOB, OITNOKH METOJa

OKHCJIMTCIIbHO-BOCCTAHOBUTCIIbBHOI'O TUTPOBAHMA.

4.3 Jlekuuu/nadbopaTopHbie 3aHATUS

Ta0omuma 4
Coneprxkanue JJeKuMi/1200paTOPHOTro NPAKTUKYMA U KOHTPOJIbHbIE
MEpPONPUSTHS
Ne Ne u Ha3zBanme Jexknmii/ ®opmupyem B Koxa-Bo
Ne paznena ble KOHTPOJILHOTO
n/n JIa00PATOPHOI0 MPAKTHKYMA 4acoB
KOMIIETEHIIMH | MepOoNnpHATHS
1. Paznen 1. Heopranmueckasi XuMus 42
Tema 1. Jlexmmst Ne 1. PacTBOpBHI. i )
PacTtBopHI
JlaGopaTtophuast pabora Ne 1. 3aIInTa
«[IpuroroBneHne pacTBOPOB nabopatopHoi
3aJJaHHOT'O COCTaBa paboTsl,
WHJWBHIyaIbHO 6
€ 3a/1aHue,
KOHTPOJIbHAs
pabota
Jlextus Ne 2. Boma kak crmaObrit
3nexkTponuT. MonHoe ) >
Mpou3BEAEHUE BOIbl. Bogopoanbiil
MmoKa3atesb. byepHbie pacTBOpHI.
Jlaboparopnas pabora No 2. 3amuTa
«IKCIEPUMEHTAIEHOE nabopaTopHOM
ofpeJiesieHIe BOJIOPOHOTO paboTsl,
MTOKA3aTesD» WH/IUBH/Ty aITbHO 4
€ 3aJlaHue,
KOHTPOJIbHAs
pabora
Jlexuust Ne 3. I'mpponus coneit OIIK-4 )
JlaGoparophast paGota Ne 3. 3amuTa
«3yueHns BIUSHUS IPUPOIBI nabopaTopHOM
COJIN, TEMIIEPATYPHI U paboTHI,
KOHIIEHTPAIH PacTBOpa Ha WH/IUBH/Ty aITbHO 4
MPOIIECC THAPOITU3A € 3a/IaHue,
KOHTPOJIbHAs
pabota
Tema 2. Jlexuus Ne 4. Xumuueckast
CxopocTs 1 KMHETUKa. XMMHUYECKOE - 2
JHEepreTuKa paBHOBECHE
XUMHUYECKHX Jlaboparopnas pabora Ne 4. 3amuTa
peaxuui. «CmenieHne XuMHYECKOTO nabopaTtopHOi
XuMH4ecKoe paBHOBECHS» paboThI,
paBHOBecHe WH/INBHTy aJIbHO 4
€ 3a/1aHue,
OIIPOC 110 TeMaM
1-2
Tewma 3. Jlexmust Ne 5. OkucnutenpHO- ) 5
OKHUCIIUTENBHO | BOCCTAHOBUTENIbHBIE PEAKIIUU
- JlaGoparophast paGorta Ne 5. 3amuTa
BOCCTAaHOBUTE | «OKUCITHTEIHHO- nabopaTopHOH ]
JIbHBIE BOCCTAaHOBHUTEJIHHBIE PEAKLIUIDY paboTsl,
peaxu WHIVBUIYAIEHO
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Ne Ne u Ha3Banme Jexknmii/ Popmupyem B Koxa-Bo
Ne pazgena ble KOHTPOJILHOIO
n/n JIa00PATOPHOI0 MPAKTHKYMA 4acoB
KOMIIETCHIIMH | MepONpHATHS
€ 3a/1aHue,
KOHTPOJIbHAS
pabora
Tema 4. Jlexumsa Ne 6. KomiuiekcHbie ) )
KommnekcHble | coennHeHUs
COEIMHEHHUS Jlaboparophast pabota Ne 6. 3aImTa
«/3yueHne cBONCTB KOMITIIEKCHBIX nmabopaTopHOM 4
COCIMHEHUIT» paboThI
2 Pa3ien 2. AHAIUTHYECKAS] XUMMS 24
Tema 5.
IIpenmet u
3a1a4n
AHATHTMHECCKO Jlextus Ne 7. Ilpenmet u 3agaun
1 XUMHH. .
AHAJIMTHYCCKON XUMUH.
KonnuectBenn . - 2
Lt AHAHS, KonnuectBennsiit ananuz. Ommnoku
B aHAJTIUTUYCCKUX OIPCACIICHUAX
Ommbku B
AHATTUTUYECKU
X
onpeeNeHIsIX
Tema 6. Jlexuus Ne 8. Turpumerpuyeckuii
Tutrpumerpuu | aHanu3. KucioTHo-ocHOBHOE - 2
€CKMH aHau3. | TUTPOBaHHUE
Kucnorao- Jlaboparophnas pabora Ne 7.
OCHOBHOE «IIpurorosnenue padbouero ) 2
TUTPOBaHUE pacTBopa XJIOPOBOAOPOTHON
KHCIIOTBI»
JlaGoparophast paGota Ne §.
«IIpurorosnenue cTaHAAPTHOTO - 2
pacTBopa KapOOHATa HATPHUS
Jlaboparophas padora Ne 9. OINK-4
«Crangaptuzanus padbouero i )
pacTBopa XJIOPOBOJAOPOTHON
KHCIIOTBD»
KonrtponbHas nabopaTopHas 3aImTa
pabota Ne 10. «Onpeznenenue nabopaToOpHBIX 2
KapOOHATHOM JKECTKOCTH BOJBI» pabot
Tema 7. Jlaboparophas pabora Ne 11.
Tutpumerpuy | «IIpUrotoBiaeHuE CTaHAAPTHOTO - 2
eckuil ananmu3. | pacteopa DATA»
Kommnekcono | KonrtposnbHas jgabopaTopHas
MeTpu4yeckoe | pabota Ne 12. «Omnpenenenne satira
1ab0paTOPHBIX 4
TUTPOBaHHUE COJepKaHUsI MarHUs ¥ KaJIbLIUs pabor
TPy COBMECTHOM IIPUCYTCTBHUN
Tema 8. JlaGopaTtopHast pabota Ne 13.
Tutrpumerpuu | «IIpurorosnenue craHAAPTHOTO - 2
€CKHil aHanu3. | pacTBOpa OKcauaTa HaTpHUs»
OxucnurensHo | JlaboparopHast paborta Ne 14.
- «Crangaptu3arus padbodero - 2
BOCCTaHOBUTE | pacTBOpa IEePMaHTraHaTa KaJlus)
JBHOE KontponbHas nabopatopHas 3amTa
TUTPOBaHUE pabota Ne 15. «Omnpenenenne 71a00paTOPHBIX 2
Keleza» paboT
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Tabmuma 5

Hepequb BOIIPOCOB JJisl CAMOCTOATC/IBHOI0 N3Yy4YCHUA TUCHUILIINHBI

Ne
n/n

Ne pa3znena u
TeMblI

Hepe'{eHL paccMaTpuBaeMbIX BOIIPOCOB AJsA
CAMOCTOATECJIBHOIO H3Y4YCHUSA

dDopmHpyeMble
KOMIIETCHIIUH

Pasnea 1. Heopranuyeckasi xumusi

1.

Tema 1.
PactBops!

3aKOH PKBUBAJICHTOB, XHMUYECKHI SKBUBAJICHT, (haKTOP
SKBUBAJICHTHOCTH, MOJISIpHAs Macca DSKBHBAJICHTA;
MOJISIpHAsT KOHIICHTPALUs, MOJISIpHAs KOHIICHTPAIUS
9KBUBAJICHTA, MaccoBas JI0JIS1, THUTP,
TEPMOJIMHAMHYECKHEC PUYHHBI o0Opa3zoBaHUs
pacTBOpoB;  (U3MYECKHE HM  XUMHUYCCKHE  CHIIBI,
00yCJIOBIHMBAKOIINE OOpa30BaHUE PACTBOPOB; OTIUYHE
CHJIBHBIX 3JICKTPOJUTOB OT CJAObIX; THIIBI CHIIbHBIX
AJIEKTPOJIMTOB; THIpATallMsi HMOHOB, IEPBUYHAS U
BTOPUYHAS THJPATHBIC OOOJIOUKH, KPUCTAJUIOTHUAPATHI;
AKTUBHOCTh, KO3(D(PHUIIMEHT aKTUBHOCTH; THIIBI CITA0BIX
3JIEKTPOJIMTOB, KOHCTAHTHI M CTCIICHH IUCCOIHAIINN
cJIa0bIX AJICKTPOJIMTOB; BOJA KaK CIaOblid AJIEKTPOJIHT,
HOHHOEC  TPOM3BEICHUEC  BOJBI,  BOJOPOAHBIH U
THJIPOKCHIIBHBIA ~ TOKa3aTeld  PacTBOPOB, CIIOCOOBI
W3MEpPEHUs  BOJOPOJHOTO  TOKasareis; OydepHbIe
pacTBOpbI, TUAPOIU3  COJCH, THUIBI THIPOJIN3A,
KOHCTaHTBl M CTCIEHH THAPOJHM3a COJICH;, 3HaYCHHE
pPacTBOPOB CHIIBHBIX M CIIAOBIX AJICKTPOJIUTOB B XHUMHHU
1 OMOJIOTHH

Tema 2.
CxopocTs 1
SHEpreTHKa
XUMUYECKUX
peakiui.
XUMUYECKOE
paBHOBecHE

CpenHsisi 1 UCTHHHAs CKOPOCTb XMMHYECKON pEakLUu;
(dakTopbl, BIMAIONIME HAa  CKOPOCTb  PEAKIIUU;
XUMUYECKass  peaklUHs KAk  IO0CIEAO0BATEIbHOCTD
3JIEMEHTAPHBIX CTA/IMI; 3aKOH JCHUCTBYIOIIMX MacC s
JJIEMEHTAapHOW  CTaJuM  XUMHUYECKOM  pEakluH,
KOHCTAaHTAa CKOPOCTH PEAKLUH; 3aBUCHUMOCTb CKOPOCTH
XMMHMYECKON peakluu OT TEMIIEpaTyphl, MpaBuiIo BaHT-
l'odda, ypaBHenue AppeHuyca, SHEprus akTUBAILUH,
SHepreTudeckuil Oapbep, aKTUBHPOBAHHBIN KOMILIEKC,
KaTajan3, KaTalnu3aTopsl, GEpPMEHThI; 3HAUEHHUE YUEHUS O
CKOPOCTH XMMHUYECKOH peaklUuu B XMMHUHU, OMOJIOTUHU U
CEIIbCKOM XO35IMCTBE; XWMHYECKOE DPABHOBECHE KaK
KOHEUHBIN pe3yabTaT CaMOIIPOU3BOIBHOIO NPOTEKAHUs
oOpaTuMOM  peakuuH, JUHAMUYECKHUH  XapakTep
XUMHUYECKOTO  PAaBHOBECHUS, IPU3HAKU  HUCTUHHOIO
paBHOBECHs, 3aKOH  JEHCTBYIOIIMX  Macc I
XUMUYECKOro paBHOBecus, npuHiun Jle Illarense, pois
XUMHUYECKHUX paBHOBeCHH B MIPUPOJIE;
TEPMOJMHAMUYECKUE CUCTEMBI: OTKPBITHIE, 3aKpBITHIC,
M30JIMPOBaHHbIE, TOMOTEHHBIE M  TE€TEPOTCHHBIE;
BHYTPEHHSS DHEPrus, SHTAIbIUS, TEIIOBOH 3eKT
XMMHYECKOM peakiuu, 3aKoH ['ecca, SHTponus Kak Mepa
BEPOSITHOCTH COCTOSIHUSI CUCTEMBI, U3MEHEHUE YHEPTUU
I'ub6ca KaK KpUTEpHii BO3MOXKHOCTH
CaMOIIPOU3BOJIBHOTO IIPOTEKAHUS PEAKIIUU

Tema 3.
OKHUCIIUTEBHO-
BOCCTaHOBUTEID

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pCaKknuu, CTCIICHb
OKHCJICHHSA, OKHUCIHUTCIN U BOCCTAHOBUTCIIN, OKHCIICHUC
n BOCCTaHOBJICHHUCE, COCTaBJICHUC YPaBHCHUA

OIIK-4
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n/n

Ne paznena n
TeMblI

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB JJIsI
CaMOCTOSITeTLHOTO M3YYeHHs

dDopmHpyeMble
KOMIIETCHIIUH

HbIE PEaKL1H.

OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX peakuuid (MeTo[
HMOHHBIX MOJTypeaKIInii); OKHCIIUTENbHO-
BOCCTaHOBUTEJbHBIE TOTEHIIMAIBI; ypaBHeHUuEe HepHcera;
ONpeJIeJICHUE HAIIPABICHUS IPOTEKAHUS OKUCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakiuit c MOMOILIBIO
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX IOTEHLIUAIIOB, POJIb
OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuit B
HIPUPOJIE.

Tema 4.
KommnekcHrie
COETMHEHUSI

KommnekcHeie COEIMHEHUS, CTpOEHHE
KOOPAMHAIIMOHHON C(epbl KOMIUIEKCHBIX COEIMHEHMH:
KOMILIEKCO00pa3oBarTeb, JUIaH/bl, JOHOPHBIE ATOMBI
JUTaHJOB, JCHTATHOCTb, KOOPAMHALIMOHHOE YHUCIIO,
TeOMETpHs KOOPIMHAIMOHHOM chepbl; BHEIITHEC)EpHBIE
HOHBI;  KOMIUIEKCBI €  XeJlaTooOpasylolluMH U
MaKpOLUUKINYECKUMU JIUraHAaMH; Jcconanus
KOMIUIEKCHBIX COEJUHEHHM B pPAacTBOPAaX, KOHCTAHTBI
YCTOMYMBOCTH W KOHCTAHTHI HECTOMKOCTH; (haKTOPHI,
BIIUSAIOLME Ha YCTONYHMBOCTH KOMIUIEKCHBIX
COCIMHEHUM B pacTBOpax: TEMIEpaTypa, XEJNAaTHBIA U
MaKpOLMKINYeCKHi 3(deKTbl, 3apsa LEHTPaIbHOIo
MOHA-KOMILJIEKCO00pa30BaTes, Teopus
KOOPJAWHAIIMOHHOM  XMMHUYECKOM  CBSI3H, 3HAYCHUE
KOMIUIEKCHBIX COEAMHEHUH B OMOXUMUU KJIETKU

Pa3zgen 2. AHajuTu4ecKas

XUMMUS

5.

Tema 5.
IIpeamer u
3aJ]a9n
aHAJIMTUUECKOM
XAMHH.
KomnuecTBeHHBI
174 aHaJIu3.
Omnoxu B
AHAIMTUYECKHUX

OIIPECACIICHUAX

[Ipeamer w  3amaum  AQHAIMTHYECKOM  XHUMHUH.
Knaccudukanus MeTolOB aHAIUTUYECKOM XUMHH.
KonmnuectBenHbpli aHamm3. MeTOObl KOJIWYECTBEHHOTO
aHanu3a. lloaroroBka k anammuzy. CrarucThueckas
o0paboTka pe3ysbTaroB aHanu3a. OCHOBHBIC MOHSATHSA
METPOJIOTUM  XUMHUYECKOIO aHaIN3a; MOHSITUE
MOTPEUTHOCTH WU3MEpPEHUS; KJaccuukanus
MOTPEUIHOCTEH; abcomoTHas MOTPEUIHOCT;
OTHOCHUTEJIbHAS MOTPEITHOCTD; city4aitHas
MOTPEIIHOCTh; CUCTEMAaTUYECKasi MOTPEIIHOCTh; Ipyodas
MOTPEIIHOCTh (ITPOMax); JOBEPUTENIbHBINA HHTEPBAJ

Tema 6.
Tutpumerpuueck
Wil aHaJIu3.
Kucaorno-
OCHOBHOE
TUTPOBaHUE

3aKOH SKBHBAJICHTOB; TEXHHUKA TUTPOBAHHUS, CIIOCOOBI
TUTPOBAHUA; CTAHAAPTHBIC BCHICCTBA, Tpe6OBaHI/I$I K
CTaHJIApPTHBIM BEIIECTBAM; CTaHAAPTHBIE PACTBOPBI;
IIEpBUYHBIE  CTAaHJAPTHBIE  PACTBOPBI; BTOPUYHBIC
CTaHApPTHBIE  PACTBOPHI; pabourie  pacTBOPHI,
CTaH/IAapTU3UPOBAHHBIE  pPAcTBOpBI; TpeOOBaHUSI K
peaknusM; TPUMEHSEMBIM B  THUTPUMETPUUYECKOM
aHalM3e; OCHOBHBIE paboune pacTBOPHI B KHCIOTHO-
OCHOBHOM  TUTPOBaHWHU; OCHOBHBIE CTaHIapTHBIC
BelIeCTBA B  KHCIOTHO-OCHOBHOM  THTPOBAaHWH,
BEIIECTBA,  OMNpENENIsIeMble  METOAOM  KHCIOTHO-
OCHOBHOTI'O TUTPOBAHUSA; IMOCTPOCHUC KPHBBIX
TUTPOBaHUs; (PUKCHPOBAHUE TOYKH DKBHUBAJIECHTHOCTH,
BBIOOD  WHAWKATOpa;  NPHUTOTOBIEHWE  pabodero
pacTBopa XJIOPOBOAOPOTHOW KHUCIOTHI; MPUTOTOBICHUE
CTAaHJAPTHOTO pacTBOpa coabl (KapOoHAaTa HATpHs);

OIIK-4
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Ne Ne paznena u Ilepeyenn paccMaTpuBaeMbIX BOIIPOCOB I dopmupyembie
n/n TeMBbI CAMOCTOSITE/ILHOI0 U3YYCHUS KOMIIETCHIIMH
CTaHJapTH3aIMsI Paboyero pacTBOpa XJIOPOBOAOPOIHOM
KHUCJIOTBI; OIpe/eeHNne )KECTKOCTH BOJbI; BBIYMCIICHHUE
pe3yJIbTaTOB; OIINOKHU KHCJIOTHO-OCHOBHOI'O
TUTPOBAHUS

Tema 7. KoMIiekcHble coeauHEeHHsI; KOMIUIEKCOOOpa30BaTeIH;

Tutpumerpuueck | koMmruiekconsl; komiuiekcoH I (3ITA); meHTaTHOCTS;

uil aHaIu3. JMTAH/IbI; XeJIaThl, XeIaTHBIA 3P (PEKT; KOMIICKCOHATHI;

Kommekconome | ¢pukcupoBanue TOYKHU SKBUBAJIEHTHOCTH,

TPUYECKOE METaJUIOUHIUKATOPBI; 3pUOXpPOM 4YEpHBIN T; MypeKcuz;

TUTPOBAHUE TEXHUKA  KOMIUIEKCOHOMETPUYECKOTO  TUTPOBAHUS;

BELIECTBA, olpezessieMble METOJIOM
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS; OCHOBHBIE
CTaHJapTHble W  padouume  pacTBOpPbl  METOJa;
MIPUTOTOBJIEHUE  cTaHgapTHoro pacteopa O/TA;

ONpe/ie/IeHUE COAEpkKaHUsl MarHus M Kajibliud B

pactBope npu COBMECTHOM IIPUCYTCTBUH; OIIK-4
MacKUpyoIlue areHThl; paszznenenue HOHOB;

BBIYMCIICHUE pE3yIbTaTOB; OINOKH
KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHMSI

Tema 8. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuy;

TurpumeTpuyecKk | OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE MIOTEHLIUAJIBL;

W aHau3. TEXHUKA OKHUCJIUTENbHO-BOCCTAHOBUTEIBHOTO

OKuCAUTENBHO- | TUTPOBAHHUSA; MEPMAHIAaHATOMETHUS; JUXPOMATOMETPHS;

BOCCTAaHOBUTENb | HOJOMETpPHs; OCHOBHBIE pabouue pPacTBOPHI METOJIOB;

HOE TUTPOBAHUE | OCHOBHbBIE CTaHJapTHBIE  PaCTBOPBI; CIocoObl
(bukcupoBaHUs TOYKHU 9KBUBAJIEHTHOCTH B
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIHBHOM TUTPOBAHUU;
PEOKC-UHIMKATOPbI; OE3bIHANKATOPHOE TUTPOBAHUE;
aBTOKaTallu3; MPUTOTOBJIEHUE CTAHJAPTHOIO pPacTBOpA
OKcajiaTa HaTpHs; CTaHIapTH3alMs pabodyero pacTBopa
IepMaHraHaTa KaJus; onpeeIeHue xKenesa
[IEPMAHTaHATOMETPUYECKUM  METOJIOM;  BBIYHMCIICHHUE
pe3ynbTaToB;  OWIMOKM  METoJa  OKHUCIIUTENbHO-
BOCCTAHOBUTEIBHOIO TUTPOBAHUS

5. O0pa3oBaresibHbIE TEXHOJIOTHU
Tabnuua 6
IlpuMeHeHNe AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHI
e HaumeHoBaHHe HCIO/Ib3YyeMbIX AKTHBHBIX U
u/n Tema u dpopma 3ansTHSA HHTEPAKTUBHBIX 06pa3?BaTeﬂbelX
TEXHOJIOTHH
1. | I'maponus coneit JIP | PaGota B MasbIX rpymnmnax
2. | Xumuueckasi KHHETHKA.
JIP | PaGota B ManbIxX rpymnmnax
XHUMHUYECKOE PABHOBECHE
3. | OKHUCIUTETBPHO-BOCCTAHOBUTEIbHBIE
JIP | PaGoTta B MaJbIX rpymnmax
peakuuu
4. | KoMIUIEKCHBIE COEIMHEHUS JIP | PaGoTa B MaJbIX rpymmax
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6. Texkymnii KOHTPOJIb YCIIEBAEMOCTH W MPOMEKYTOYHAS ATTECTAUSA 10 UTOraM
OCBOECHHUS TUCHHUILINHBI

6.1. KOHTpOHLHLIe paﬁoTbl, HHAUBUAYAJBHBIC 3aJaHUA, OIIPOC, IK3AaMCH

[TpuMepbl KOHTPOIBHBIX Da6OT:

OEJEPAJIBHOE TOCYJAPCTBEHHOE BIOJI)KETHOE OBPA30OBATEJIBHOE YUPEXJ/IEHUE
BBICHIEI'O OBPA30OBAHU
POCCHUHNCKHI I'OCYIAPCTBEHHbBIN AT'PAPHBI YHUBEPCUTET —
MCXA nmenn KA. TAMUAPSI3EBA
(PI'OY BO PT'AY - MCXA umenu K.A. Tumupszena)

Kadenpa xumun
KontposnbHas padota «CriocoObl BEIPaKEHUSI COCTaBA PACTBOPOB»
Bapuanr 1
1. Kak Ha3pIBaeTcs OTHOILIEHHE KoMyecTBa B (Mob), coepikalierocst B pacTBope, K
00BeMy 3TOro pacTBopa?
2. Kakas yacTuna sBIseTCs SKBUBAJIEHTOM CEPHOM KUCIIOTHI B PEAKLIUU:
H,SO4+ 2NaOH = Na,S04 + 2H,0?
3. CKoJbKO rpaMMOB XJIOpHJIa HAaTpHsl TpedyeTcs s npurotosienus 1 1 20%-ro

pacTBopa MmIoTHOCTRIO 1,15 r/mn?

4. Beruucnute TUTp 50%-T0 pacTBOpa a30THOM KUCIOTHI IIIOTHOCTHIO 1,31 r/™mit.
5. K 100 M pacTBOpa a30THOM KUCIOTHI C MOJISIPHON KOHIIEHTpaIuei 1 Moib/n
npubasmwtn 300 M1 Boibl. BerauciuTe MOISApHYIO KOHIIEHTPAIUIO MOTYyYEHHOTO
pa30aBIIEHHOTO PacTBOPA.

®EJIEPAJIBHOE TOCYJIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXXEHUE
BBICILIET'O OBPA3OBAHMUS
POCCHUHCKHIM I'OCYJIAPCTBEHHbBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenn K.A. TAMUPSI3EBA
(PI'OY BO PT'AY - MCXA umenu K.A. Tumupszena)

Kadenpa xumunu
Kontponbhas padora «BogopoaHbiii ToKa3aTenb

Bapuanr 1
1.[OH] = 1,65 - 10°° Mmonb/n. Beranciuts pOH.
2. Berauciuts [H'] pactBopa, eciu pOH 6,54.
3. Nmerotcs nBa pactBopa ¢ pH 4 u 6. B xakoM U3 HUX U BO CKOJBKO pa3 OoJiblIe
KOHIIEHTpAIMsI HIOHOB BOJOPOIa?
4. Beruncmuts pH 0,2 M pactBopa ykcycHo# kucaotsl. K, = 1,75 - 107,
5. Bemamcmute pH 0,1 M ¢opmuatHoro OydepHOro pacTBOpa C OTHOIIEHUEM
KUCIJIOTHI K comu 3:4. K, = 1,77 - 10*.
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OEJEPAJIBHOE TOCYJAPCTBEHHOE BIOJI)KETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICHIEI'O OBPA30OBAHU
POCCHUHNCKHI T'OCYJAPCTBEHHbBIN AT'PAPHBIA YHUBEPCUTET —
MCXA nmenn K.A. TAMUAPSI3EBA
(®I'OY BO PT'AY - MCXA umenu K.A. Tumups3zesa)

—I i
8 ififilifi |m|u|n[.1.|u|u

&

Kadenpa xumun
KontponbsHas pabota «I'uaponus conei»
Bapuanr 1

1. Hanumure B COKpallleHHOH HOHHOW (QopMe ypaBHEHUE peaklUUd TUAPOIU3a
Hutparta skeneza(lll) mo [-off cTymeHM W BBIYMCIWTE KOHCTAHTY TUAPOJIM3a ITOU
COJIH.
2. Hamumure xumudeckyro (GopMyidy TOHM M3 Ha3BaHHBIX HWXKE COJIEH HaTpus,
KOTOpasi TUAPOIU3YETCs B HanboJplel crenenu: ¢pocdar, GopMHUaT, HUTPUT.
3. Briuucnure creneHb rupoan3a ruapokapoonara Harpus B 0,05 M pactBope 3T0i
COJIH.
4. Beruucaute pH 0,2 M pacTBOopa HUTpaTa aMMOHHS.
5. B KakOoM W3 NEepEeUrCIeHHBIX PACTBOPOB COJIEH JTAKMYC OKPAILMBAETCS B KPACHBIN
LBET: XJIOPUJ HATPUS, XJIOPHUJT aMMOHUS, TUIIOXJIOPUT HATpUs?

®EJIEPAJIBHOE TOCYJIAPCTBEHHOE BIOJIDKETHOE OBPA3OBATEJIBHOE YUPEXXEHUE
BBICILIETO OBPA3OBAHUS
POCCHUHCKHIN I'OCYJIAPCTBEHHbBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA
(®I'OY BO PT'AY - MCXA umenn K.A. Tumupszesa)

11 mTﬂlll
‘ 1865_“

Kadenpa xumun
KonTponbHas padota « OKMUCIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIIUN
Bapuanr 1

1. ITonp3ysich METOAOM MOJIypeaklMii, 3aKOHUYUTE YPAaBHEHHE PEAKUUH B HOHHOU
dbopme U noacuUTaTe CyMMy KO3P(PUIHUEHTOB:

Sb** + MnOy4 + H" — Sb*>" +
2. Tlonb3ysich METOJIOM TMOJYpEaKIMil, 3aKOHYUTE YypaBHEHHE pEakluh B
MOJIEKYJIIPHOU (hopMe U TOACUUTANTE CyMMY KO3(PDHUITMEHTOB:

H,O, + KNO, + H,SO4 — NO + ...
3. Tlonmp3ysich METOAOM TMOJYpEaKIMi, 3aKOHYUTE YpPAaBHCHHE pEaKlIUh B
MOJICKYJIApHON ~ (opMe U OmpefenuTe MOJSPHYIO  MacCy  DOKBHUBAJICHTA
BOCCTAHOBUTEJIS:
KMnQO4 + KNO; + H,O —

4. BBIYMCIUTL >JIEKTPOAHBIA HOTeHIMan cucreMsl Pb?*/Pb, ecim [Pb*] = 0,06
Mo/, a [Pb] = 0,003 Momb/m.
5. Kakum u3 BemectB (Cly, Bra, 1o) Henb3s oCyIIECTBUTH CIEAYIONIYIO PEaKIUIO:
MnO4s +e — Ml’l042_?
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ITpumepsl nHTMBUAYVAIBLHBIX 3aaHuil (CP):

3ananne «CrnocoObl BEIPAKEHUS COCTaBa PACTBOPOBY
BapuanT 1

1. B mnpunoxeHun 2 TPUBEIECHBI COCTAaBbl PACTBOPOB, MWCHOJB3YEMBIX IS
TUAPONOHHOTO BBIPAIMBAHMS PACTEHH B YCJIOBHSAX 3allUIIEHHOTO TpPYyHTA.
[Tonb3ysCh 3THMM JaHHBIMM, BBIYMCIIATE MOJIIPHYI0 KOHUEHTPALMIO KaXIOW U3
COJIE a30THOM KHCIIOTBI, BXOJSIIMX B COCTaB IMMTATEIBHOro pactBopa Khoma.
[TnoTHOCTH pacTBOpa NPUHATH paBHOM 1 T/MIL
2. B 240 mn Boabl pactBopuiid 10 r xjmopuaa kanus. BeraucianTe MacCoByIO J0JIHO
3TOW COJIM B IPUTOTOBIIEHHOM PacTBOpE.
3. KakoBa MousisipHas KOHLEHTpauus 2 H. pacTBopa (HochOpHOUN KHCIOTHI, €CIU
IPOAYKTOM PEaKIMK HEUTpalu3aluu sSBisieTcs ruipodocdar HaTpus?
4. Cxonbko rpaMMoB 25%-r0 pacTBOpa ruApPOKCUAA Kalus HyKHO IpUiUTh K 400 M
BOJbL, YTOOBI MPUTOTOBUTH 15%-i1 pacTBOpP?
5. CKOJNBKO MWUIMJIMTPOB 2 H. PAacTBOpa CEPHOM KHUCIOTHI HYKHO B3STh IS
npurotosiieaus 3 1 0,06 H. pacTBopa?

3aganue «BoaopoaHbIi TOKa3aTEIby
Bapuanr 1

1. Beruuciaure pH tomartHoro coka, B 100 1 KoToporo cogepxurcsi 4 Mr KaTHOHOB
BOJOpPO/A.

2. OnTtumaneHble 3HaueHUs pH MOYBBI A BBIpAIlMBAaHUSA TOpoXa KOJIEOIIOTCS B
npegenax ot 6,0 go 8,0. Bo ckonbko pa3 KOHIEHTpalusi KaTUOHOB BOAOPOAA,
COOTBETCTBYIOIIAsl MHMHUMAJIbHOMY 3HaueHHIO pH, npeBbllIaeT KOHLEHTPALUIO
KaTHOHOB BOAOPO/1a, COOTBETCTBYIOLIYIO MAKCUMAJILHOMY 3HaueHUto pH?

3. Beruucaure pH pactBopa XJIOPOBOJOPONHOW KHCIOTBL, B 1 11 KOTOpPOro
conepxutcs 36,5 r HCI: a) 6e3 yuéra oTiinuns aKTUBHOCTH OT KOHUEHTpAaLuu; 0) ¢
y4€TOM OTJIMYMSA AKTUBHOCTHM OT KOHLEHTpauuu (3HaueHue Kod(pduireHTa
aKTUBHOCTU CM. Ha cTp. 76 yueOHuKa). MOXHO JId B JaHHOM cllydae MpeHeOpeyb
OTJIMYMEM aKTUBHOCTH OT KOHILIEHTpaluu?

4. Bplunciure CTENEeHb AUCCOUUANMN MypaBbMHOM KuciaoTsl B 0,2 M pactBope n pH
3TOrO pacTBOpA.

5. Berunciure pOH pactBopa, B 2 1 KoTOporo coaepkutcst 1 mosib ammuaka u 53,5 1
XJIOPUAA AMMOHHS.

3aganue «l'uaponus conei»
Bapuanr 1

1. Hanumure xumudeckyro GopMyily W Ha3BaHUE COJIM, KOTOpasi oOpasyercs mpu
cmerennn 164 ma 20%-ro pacTBopa rugpokcuaa Hatpus (TWIOTHOCTH 1,22 1/mMit) u
349 mn 10%-ro pacTBOpa XJIOPOBOJOPOAHOW KHUCHOTHI (MIoTHOCTH 1,047 r/mmn).
[ToaBepraercs jau 3Ta COJIb TUAPOTUIY?
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2. Hanummre xumuyeckyro (GopMyly TOM M3 Ha3BaHHBIX HIKE COJEH HaTpusi,
KOTOpasi MOJABEpraeTrcs TUAPOIM3y B HAWOOJBIIEH CTENEHU: THHOXJIOPHUT, XJIOPHT,
XJI0paT, epxJiopar.

3. Hamummre B coOKpalleHHOW HOHHOW (opme ypaBHEHHE pEaklUd THAPOIU3a
XJIOpUa AIIOMUHUSA M BBIUUCIUTE KOHCTAHTY THAPOJIA3a ATOW COJU IO NEPBOM
CTYIICHH.

4. PaccuuTaiiTe CTeNeHb THIPOJIM3a XJIOpUJIAa MAapraHia B pacTBOpe, TUTP KOTOPOIo
paseH 0,0125 r/mu.

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

3amaHue
«CKOpOCTb 1 DHEPreTUKa XUMUYECKUX PEAKIINN XUMUYECKOE PABHOBECUEY
Bapuanr 1

1. 3KCH€pI/IMeHTaJ'IBHO YCTAHOBJICHO, YTO 3aBHCHUMOCTb CKOPOCTH Pa3JIOKCHHA
ra3006pa3H0ro IICHTAOKCHU A Ara30Ta

2N10s5 (1 =4NO; (1 + Oz ()

OT KOHIIGHTpAI[Md 3TOr0 BEIIECTBAa OMHCHIBAaeTCS ypaBHeHUEM V = kc(N2Os).
Boeluucnure CKOpOCTh 3TOM peakuuu, ecid KoHIeHTpauus NOs cocTaBiseT
20MMOJIB/II, 8 KOHCTaHTa CKOPOCTHU paBHa 1,6 u™!,
2. Tlpu mnoBeimenun Ttemmeparypsl co 125°C mo 150°C ckopocTh peaxiuu
yBenuuuiack B 32 pasa. Beiuucnure TemmeparypHbiii KOA((UIIMEHT CKOPOCTH
peaKiuu.
3. B pesynbrare mnpoTeKkaHus 10 HEKOTOPOH CTENEeHH OOpaTUMON peakiuu
KaTAIUTUYECKOTO0 OKUCJIEHUSI aMMHUaKa YCTAHOBUJIOCh XUMUYECKOE PABHOBECUE
4NHj; ™ T 50, ) 4ANO ™ T 6H,0O (r)-

Bo ckonpko pa3 KOHCTaHTa CKOPOCTH OOpaTHOM peaKIMy MEHbBIIIE KOHCTAHTHI
CKOPOCTH TIPSIMOI PEAKIMH, ECIIU KOHCTaHTa paBHOBecus K. pasna 10182
4. B KakoM HamnpaBJI€HUU CMECTUTCSI PABHOBECHE PEAKIIUU

AP+ H,0 < AIOH?* + H;
a) TP MOBBILICHUN TEMIIEPATYphl: 0) MPHU 100ABICHUU 1LIET0UU?
5. Beruncnute n3aMeHeHUe SHTPONUHU B PE3yJIbTaTe peaKkiuu
BoHs () + 6H2O () = 2H3BO3 (apuxen) + 6Ha ().

3aganue «OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKITUN
Bapuanr 1
1. Tlonb3ysiCh METOJIOM HMOHHBIX MOJYpEaKIfii, 3aKOHYUTE YPAaBHCHHE PEaKIUUd B
COKpAIIEHHON HOHHOU (hopme
Bi*" + Br, + OH" — BiOs + ...
U TIOJICUUTANTE CYMMY CTEXMOMETPHUUECKUX KOIPPHUIIEHTOB.
2. Tlonp3ysiCh METOJIOM HMOHHBIX TOJYPEaKIUi, 3aKOHYUTE ypaBHEHUE PEaKINH B
MOJIEKYJIIPHOI popMme
HCl + MnO, — Cl, + ...
U TIOJICYUTANTE CYMMY CTEXMOMETPUYECKUX KOAD(DUIIMEHTOB.
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3. Ompenenure MOJSPHYIO MacCy 3KBUBAJE€HTa BOCCTAHOBHUTENSI B PEaKIUH,
NPUBEIAECHHOM B 3a7a4e 2.

4. Tlonb3ysich 3HAYEHUSAMH CTaHAAPTHBIX AJIEKTPOJHBIX MOTEHIMAIOB, BBHIYUCIUTE
ANEKTPOABUKYIIYIO CUITY PEaKIMU, IPUBEICHHON B 3a/1aue 2.

5. PaccumnTaiTe OKMCIATEIBHO-BOCCTAHOBUTEIIBHBIN ITOTEHIUAII MHEPTHOTO
5JIEKTPOJA B PaCTBOPE, B KOTOPOM KOHIIEHTpalus katuoHa Fe** pasua 3-107 mons/1,
a KOHIIEHTpaIUsl KaTHOHA Fe*" coctarmster 1:107 Momn/m.

Bonpock! i1 MOATOTOBKHM K OOPOCY 10 TeMaM 1-2
1. Pacuer COACPKaHUA KOMIIOHCHTOB PaCTBOpPA 3aJdHHOTO COCTAaBaA.

2. Croco0Obl BBIpRKEHHUSI COCTaBa pPacTBOpa M TEPEXOa OT OJHOTO crocoda K

JIPYyroMy.
3. Ompenencane pH 3amanHoro pactBopa, KoHmentpauuud [H'] wmm [OH] B

pPacTBOPAX CHUIIBHBIX U CJIA0BIX AIEKTPOJIUTOB, B Oy(EepHBIX pacTBOpPAX.

4. Hanucanue ypaBHEHMsI THUJIpOJM3a B COKpAIIEHHONM HOHHOM (opme, pacyer
KOHCTaHTbI THAPOJIN3a, CTENEHU THAPOJIN3a U pH ruaposn3yrommxcs coeu.

5. HaxoxaeHue CKOpOCTH pPEakUMH IPU H3MEHEHUM KOHIICHTPALlMH HCXOJIHBIX
BEILECTB, TEMIIEPATYPBbI, JaBICHUS.

6. DBpluMcneHne KOHCTAHTBI PAaBHOBECHSA, HCXOAHBIX WJIM  PABHOBECHBIX
KOHLIEHTpauii KOMIIOHEHTOB PEAKIIMIOHHON CMECH.

7. YcTaHOBJIEHUE HAIIPABIICHHUS] CMEILLEHUS] PABHOBECHSI IPU N3MEHEHUM yCIOBUI
MPOTEKAHUS PEAKIUY.

IIprMeEpHBIN NIEPEUYEHb BONPOCOB K 3K3aMEHY M0 JTUCIUILINHE K XUMUS
HEOPraHUYECKas U aHAUIUTUYECKas

1. PactBopbl, mpuuuHbl HX oOpa3oBaHusa. Dusnyeckne M XUMHYECKHUE CHUIIBI,
JEHUCTBYIOIIME B pacTBopax. JSIBieHue ruapatanuu. [uapaTHbie 00OJOYKH.
Kpucramnoruapatel. DIEKTPOIUTAYECKAS AUCCOLMALNS. DNEKTPOIUThl. CUIIbHBIE U
ciadbie NIEKTPOJUTH. OTiInuYre CIA0bIX AIEKTPOIUTOB OT CHIJIbHBIX. THIIBI CJIa0bIX
ANEKTpoTOB. KOHCTaHTa M CTEMEHb AUCCOIMAIMU CJIA0bIX 3JIEKTPOJUTOB. 3aKOH
pazBenenusi OcTBanbaa (CBSA3b KOHCTAHTHI M CTENEHHU JTUCCOLUAINH). 3aBUCUMOCTh
CTEIEeHU TUCCOLMAIIMU OT KOHIIEHTPAILIUM CJ1Ia00r0 AJIEKTPOIIUTA.

2. Bona kak ciaObiii 31eKkTpoauT. MoHHOE MPpOU3BEEeHNE BOJBI U €r0 3aBUCUMOCTD
OoT TemIepatypbl. BoaopoaHblii MoKazaTelh B PacTBOpaX CHIBHBIX W CJIA0bIX
anekTponuToB. Kucnas, HeliTpasibHas U menoyHas cpena. CteneHb AUCCOIMAIlUU, €€
CBsI3b C KOHIICHTpAIlMEH DJIEKTPOJIUTA U KOHCTaHTOW ero awmcconuanuu. bydepHbie
pacTtBophbl. Turbl OypepHBIX paCTBOPOB, UX COCTAB M MeXaHU3M JeicTBusd. bydepnas
émkocTh. CrocoObl HM3MEpEeHHsI BOJOPOAHOTO TIOKa3aTelis. 3HAauYeHUE pPacTBOPOB
CJTa0BIX AJIEKTPOJIUTOB B TIPUPOJIC.

3. T'unponu3 coneil. Tumbl rugposin3a (IpUMEpPbl YPaBHEHUN peakiuil TuApou3a B
COKpaIll€HHOM MOHHOW U MoJeKyysipHor (opme). KoHcTaHTa U cTeneHb ruaposun3a.
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CryneHuaThlii TUAPOIN3. XapaKTEePUCTHKU CTyHeHYaToro ruapoaun3a. O6patuMelii u
HEOOpaTUMBIH TUAPOIU3 (IPUMEPHI).

4. Cxopoctb xuMuyeckod peakuuu. CpeaHsissi 1 UCTHHHAs (MTHOBEHHAs) CKOPOCTb
peakiuu. OcCHOBHBIE (DaKTOPBHI, BIMSIONINE HA CKOPOCTh pEaKiuu. XHUMHYECKas
peakuusi Kak MOCJIEIOBAaTEIbHOCTh 3JEMEHTAPHBIX CTAaIui (MEXaHH3M PEAKIUN).
3aKOH JACUCTBYIOIIMX MacC Il AJIEMEHTAPHOM CTaAuM XHUMHYECKOW pEaKIHH.
KoHncranta ckopoctH peakuuu. BiMsHue KOHUEHTpallMM W TEMIIEpAaTypbl Ha
CKOpPOCTh XxuMuueckoil peakuuu. IlpaBunmo Bant-I'odda. YpaBHenue Appenuyca.
DHeprus akTUBAIMK, SDHEPTEeTHUECKUN Oapbep, aKTUBUPOBaHHBINA KoMIuiekc. Katamu3
U KaTajau3aTtopbl, GepMEeHThl. XUMUYECKOE PABHOBECHE KaK KOHEYHBIM pe3ysbTar
CaMOMPOU3BOJLHOTO TPOTEKAHUS O00paTuMol peakuuu. [IpU3HAKM HCTUHHOTO
paBHOBECHUS M €ro OTIMYME OT KaXyIIErocs pPABHOBECHS U CTAlMOHAPHOTO
cocrostHusl cuctembl. [lonstre o ¢gazoBoMm paBHOBecuHU. JIMHAMMUYECKUN XapakTep
XMMHYECKOTO PABHOBECHS. 3aKOH JEHUCTBYIOIIUX MacC JJISI  XHMHYECKOTO
PABHOBECHS: B3aUMOCBSI3b PAaBHOBECHBIX KOHUEHTpanui. MakTopbl, BIMSIOMINAE Ha
YUCJIOBOE 3HAYEHUE KOHCTAHTHI paBHOBeCHs. CMEIEHNE XUMUYECKOTO PAaBHOBECHSI.
[Tpuanmn Jle [latense.

5. OKHCIIATENIBHO-BOCCTAHOBUTENBHBIE peakiu. CTeneHb OKUCIICHUS U ITPaBHIIa €€
Hax0xaeHUA. OKHCINUTENIN U BOCCTAHOBUTENH. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN
noteHuuan. YpasHenue Hepuera. CtaHaapTHBINA OKHACIUTEIBHO-BOCCTAHOBUTEIIBHBIN
noteHuuan. JJC peakuuil. HampaBienwe peakuuid. 3HAYEHUE OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIAMN.

6. CrpoeHMe  KOOPAMHAaIMOHHOM  cdepbl  KOMIUIEKCHBIX  COEIMHEHUM:
KOMILIEKCO00pa30BaTellb, JIMTaH /Ibl, JOHOPHbIE aTOMbI JIUTaHJ0B, KOOPAUHALIMOHHOE
YHCJIO, TEOMETPHUSI KOOPAUHAIIMOHHOM cephl. 3apsi BHyTPEHHEW KOOPANHAITMOHHON
cheprl. BuemnecdepHsie HoOHBL. J[ucconmamus KOMIUIEKCHBIX COCAMHEHUM B
pactBopax. KOHCTaHTBI yCTOMYMBOCTH M KOHCTAHThI HECTOMKOCTH.

7. Illpeamer u 3aAa4u aHATUTUYECKON XUMUK. DUBMYECKUM, XUMUYECKUN U (DUBHKO-
XAMUYECKUN aHanu3bl. KauyeCTBEHHBIM M KOJWYECTBEHHBIM aHAIM3. 3aJa4yu
KOJIMYECTBEHHOTO aHaiau3a. THUTPUMETPUYECKMHA W TPABUMETPUUYECKUM AHAIM3BI.
CpaBHEHME TPABUMETPUYECKOTO M TUTPUMETPUYECKOIO METONOB aHamm3a. Hx
MIPEUMYLIECTBA U HEAOCTATKH.

8. CymHocTh MeToAa KHUCJIOTHO-OCHOBHOIO  TUTpoBaHus. IIpuroroBineHue
CTaHJAPTHBIX U pabouux pacTBOpoB. I[loHSATHE O MEPBUYHBIX W BTOPHUYHBIX
cranaprax. Knaccuduxanus MeTogoB KUCIOTHO-OCHOBHOTO TUTpoBaHUsA. CriocoObl
¢uKcaluy TOYKU SKBUBAJIEHTHOCTH B METOJIE KUCIIOTHO-OCHOBHOTO TUTPOBAHMS.

9. KommekcoHomerpruueckoe tutpoBanue. Ilonsrtue o kommiekconax. I/TA kak
nonuaeHTaTHeli  jurana.  Kommnekcon I (BATA) kak  TuTpanT B
KOMIUIEKCOHOMETPHUU: CTPOEHHUE MOJIEKYJIBI, JIEHTATHOCTD, €T0 COCTOSIHUE B PACTBOPE
B 3aBucuMoctd oT pH cpenbl. BHyTpukomruiekcHble coiu. XelaTHbId 3¢ QeKT.
[Tpumepnr ucnions3oBanusi I TA B ananutndecko Xxumuu. OUKCUPOBAHUE TOUKHU
DKBUBAJICHTHOCTH B KOMIUIEKCOHOMETPUU. MeTarul-uHANKATOPHI.

10. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC peakuuu, OKHCIIUTEIIbHO-
BOCCTAHOBUTENIbHbIE  MOTeHHMaNbl. CymHOCTP M JOCTOMHCTBA  METOOB
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOIO THUTPOBAHUS. THUTPAHTBl B PEIOKCHUMETPUHU.
Ilepmanranaromerpus. [IpenmymecrBa u  HEXOCTaTKM MeTona. Bemecrtsa,
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OIpCACIIICMbIC METOAOM NNEpMaHIaHATOMCTPHUH. TexHuka OKHUCIIUTCIIBHO-
BOCCTAHOBUTCJIIbHOI'O TUTPOBAHUA, AUXPOMATOMCTPUA, OCHOBHBIC pa6que u
CTaHAApPTHBIC PACTBOPBLI; CIIOCOOBI q)HKCI/IpOBaHI/IH TOYKHM JOKBHBAJICHTHOCTH B
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbLHOM TUTPOBAHHU.

6.2. Onucanne mokasarejed M KPUTEPHEB KOHTPOJISA YCIIEBAEMOCTH, ONHCAHHUE
IIKAJ OlleHMBAHUSA

JIisg OLIEHKW 3HAHWM, yMEHHH, HaBHIKOB U (HOPMUPOBAHMS KOMIIETEHIIMH IIO
JTUCIUIUIMHE MOXET NPUMEHATbCA OaTbHO-PEHTHHIOBas CHCTEMa KOHTPOJIS H
OLICHKH YCIIEBAEMOCTH CTYJCHTOB.

B ocnoBy OamtbHO-peiiTuHTOBOM cuctembl (BPC) monoskeHbl MPUHIUIIGI, B
COOTBETCTBUM C KOTOPHIMH (DOPMUPOBAHUE PEUTHUHIA CTYJIEHTAa OCYLIECTBISETCS B
XOZI€ TEKYIIEro M IMPOMEXYTOUYHOIO KOHTpOJs 3HaHWi. CTylneHT, HaOpaBLIMil B
TEYEHHE CEeMecCTpa IpPH OCBOECHUU JTUCLUIUIMHBI HEOOXOIMMOE MJil aTTeCTaluu
KOJIMYECTBO 0aJuIOB, NOMYUYaeT IK3aMEHALMOHHYIO OLEHKY 10 0alsIbHO-pEHTHHI OBOM
cucreme. llpu Hecornacuu ¢ ONEHKOM Mo OalIbHO-PEHTUHIOBOM CHUCTEME CTYAEHT
MMEET IIPaBO Ha CcJ1ady 3K3aMEHa 10 TPAJULMOHHON CUCTEME.

Tabnuua 7
Hlxana JK3aMeH
OlleHUBAHMS
132-175 OTJINYHO
114-131 XOPOIIO
88-113 YAOBJIETBOPUTEIBHO
0-87 HEYJI0OBJIETBOPUTEIBHO

baibHO-pEUTHUHIOBAsl CTPYKTYPA OLIEHKHU:

3amuTa tabopaTopHbsix padbot — 90 6amios (9 pabot % 10 GamioB)

BrinonHeHre MHANMBUIYaATbHBIX JTOMAIHUX 3aJaHuil — 25 GamwioB (5 3amaHuit x 5
0aioB)

Koutponbsubie paboTsl — 40 6anioB (4 KOHTpOIbHBIE paboThHI X 10 6aIoB)

Omnpoc — 20 6amos (1 ompoc x 20 6anoB)

MaxkcumanbHast cymma 0amioB: Smax = 90 + 25+ 40 +20 =175

Kpurepuu oueHku npu caaye 3K3aMeHa Mo TPAAUIUOHHON CUCTEME:

. OIICHKA «OTJIMYHO»  BBICTABJISIETCS  CTYJCHTY, e€ciau Obul  JaH
HCUEPNBIBAIOIIMKA OTBET HA TEOPETUYECKHUE BOIPOCHI C HE3HAYUTEIbHBIMU
HEJIOUYETAMU U pEeIICHa pacyeTHas 3a7a4a;

. OIICHKA «XOPOIIIO» BBICTABJISIETCS CTYJEHTY, €CITU B IleJOM Oblia
IPOBEJEHA CepbE3HAs IMOATrOTOBKAa, HO C pAJOM 3aMEYaHUWd W penieHa
pacueTHas 3aJay4a;

. OLICHKA «Yy/JOBJIETBOPUTENILHO» BBICTABISETCS CTYJEHTY, €CIIM OTBET ObLI
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HCHHOXOﬁ, OJHAaKO HMMCIOTCA CCpBéSHble HCI[O‘IéTBI IIpHU MMOATOTOBKE OTBCTOB
Ha BOIIPOC, @ TAKKC BOZHHUKIIN TPYAHOCTH C PCUHICHUEM 3a1a4U;

* OICHKa «HCYAOBJIICTBOPHUTCIILHO) BBICTABILACTCA CTYACHTY, CCIIM HC OBLIO0
OTBCTA Ha IMOCTABJICHHBIC BOIIPOCHI U HC PCHICHA 3aJa4a.

Texymue 3am0KCHHOCTH TIO0 WHAWNBUAYAIbHBIM JOMAIIHUM 3aJaHUSM,
KOHTPOJIBHBIM ~ paboTamM U 3amuTe Ja00paTOpHBIX paboOT JOKHBI  OBITH
JVKBUIUPOBAHBI B TEUCHUE HEACIHU IMOCIEe CPOKa, 0003HAYECHHOTO B TEMaTHYECKOM
I1aHe J1a0opaTOpHBIX paboT, BO BpeMs ompeaensieMoe mpenofaBaTeneM. Kaxnas
ClIeyIolas HeAensl OMo3JaHus HaKa3blBaeTCs BhIUMTaHHEM | Oaiia U3 OIEHKHU 3a
nomarraee 3agaHue. OTpaboTku 1abOpaTOPHBIX PaOOT OCYIIECTBISIOTCS TOJIBKO B
NPUCYTCTBHM H TI0J] PYKOBOJCTBOM J1abOpaHTa, KOTOPBIM HAa3HA4YaeT BpeMs
OTpaOOTKH.

Bubl TeKyI1eT0 KOHTPOIS: WHANBUY AJTBHBIE 3aJaHuUsI, KOHTPOJIbHBIC paOOTHI,
Ompoc o TeMaMm 1-2, 3amura 1a00paTopHbIX padoT.

Buibl 1poMEKyTOYHOTO KOHTPOJISL IO TUCHUIIIINHE: SK3aMEH.

7. YueOHO-MeTOAMYeCcKOEe M HHGOPMALIMOHHOE 0O0ecniedeHue TN CIUTTHHBI

7.1 OcHOBHas JuTEpPaATypa

1. Knsaszes, /[.A. Heopranmueckas xumus. B 2 4. Hacts 1. TeopeTnueckue OCHOBHI :
y4eOHUK 111 akagemudeckoro OakanaBpuarta / JI.A. Kusze, C.H. Cmapeirus. — 5-¢
3. — M: M3pgatensctBo FOpaiit, 2017. — 253 ¢. — Cepus: bakanasp.

2. Bacunves B.Il. Ananutnyeckass xumus: B 2 kH.: Ku. 1: Turpumerpuueckue u
rpaBUMETpUUYECKHI MeTOobI aHanu3a. M.: JIpoda, 2007. 368 c.

3. Cmapvieun, C.H. Heopranuueckas xumus. [IpakTukym: y4ueOHO-PaKTHUECKOE

nocoobue / C.H. Cwmapeirun, H.JI. barnasen, W.B. [laiinakoBa; mon pen. C.H.
Cwmapeiruna. — M.: UsparensctBo IOpaiit, 2017. — 414 c. — Cepus: bakanasp.
ba3oBbiit kypc.

4. Cmapvieun C.H., /atioaxosa U.B. Ananutuueckas xumus. Yu. nocooue. M.: U3n-
Bo PTAY-MCXA, 2013. 194 c.

7.2 JlonoJIHUTe/ILHAS JIUTEPAaTypa

1. 3onomos FO.A., Jlopoxosa E.H., @aoeesa B.U. v np. OCHOBBI aHAIMUTUYECKOU
xumun. B 2 kxH. [Tox pen. FO.A. 3omoroBa. 2-¢ u3x., nepepad. u gor. M.: Beicm. k.,
2002. 351 c.

2. Pabunosuu B.A., Xasun 3. Kparkuii xumuueckuii crnpaBodHUK. M.: Xummws,
1994,

3. Xummueckas sHImKIonenus B 5 1. / mox pea. H.C. 3eduposa. - M.: bonpmias
poccuiickas sHiIuKiIoneaus, 1988-1998.
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7.3 MeTtoanueckue yKa3aHusl, peKOMEHIAMU U APyrue MaTepuasibl K 3aHATHAM

1. Cmapvieun C.H., bacnasey H.JI., Knazee J[.A. Heopranumdeckas Xumws.
JlaGoparopubiii npaktukym. M.: PIAY-MCXA, 2018. DnekrpoHHoe y4deOHOE

nocoOue (OTKPBITHIA JOCTYII).

8. [lepeuenns pecypcoB nHGOPMAIMOHHO-TEJIEKOMMYHUKAITMOHHOM CeTH
«HTEepHETY», HEOOXOAUMBIX IJIS OCBOCHHS TUCIUIIHHBI

1. www. xumuk.ru (OTKpPBITBIA JTIOCTYT)
2. www. anchem.ru (OTKPBITBINA TOCTYT)

9. Onucanue MaTepuAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 1151
OCYIIeCTBJICHHSI 00PAa30BaTEJIbHOI0 MPOLECCA MO AUCIUILIHHE

Tabmura 8

Cgrenenusi 00 00eCne4eHHOCTH CNIEUMAJIN3UPOBAHHBIMY AYIUTOPUSAMH,
KaOMHeTaMM, JA00PATOPUSIMH

HaumeHnoBaHue crieniuaabHbIX

NOMeIeHu U MOMeIeHNH 115

CaMOCTOsITeIbHOM padoThl (Ne
y4eOHOro kopmyca, Ne ayanropun)

OCHAIIIEHHOCTH CHENHUAJLHBIX IOMEIeHUH 1
NMOMeIleHUI 1JIsi CAMOCTOSITEIbHOIH PadoThI

1

2

JlextmonHas ayauropus (yueOHBIH
kopiyc Ne 6, Bosnbas xumMuika)

1. MynbTUMUAMIHAS YCTAHOBKA B KOMITJIEKCE C
koMmmbtotepoM 1 mt. (MuB.Ne 410124000602969)
2. Tpubyna 1 it (MaB.Ne591742)

3. Jlocka menoBas — 3 mmIT.

4.CToJ1 NUChbMEHHBIN — | T

JleximonHas ayauropus (yueOHBIH
kopmyc Ne 6, ayn. Ne 333)

1.Crenn «Ilepuonuyeckas tadn. JI.11. MenneneeBay 1mir.
(MuB.Ne101237/1)

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

3. TpuOyna 1 wt (MuB.Ne591742/1)

4. CToJibl TUCBMEHHBIE — 2 IT.

5. Jlocka menoBast — 1 miT.

6.ITapTsl — 18 mT.

7.Ctyn Tabypet — 36 miT.

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

1.BoitsxnHoi mkad 2 mr. (MaB.Ne558387/1,
NuB.Ne558387/2)

2.1lIxa¢ ansa peaktuoB 2 mt (MHB.Ne558386/2,
NuB.Ne558386/3)

3.1MIxad mms mocymer 1 mr. (MuB.Ne558385/2)
4.Crenp «Ilepun cuct. JI.11. Menneneena 1
wT.(MuB.Ne5600006)

5.Moka naboparopnas 7 it (MuB.Ne558384/19,
NuB.Ne558384/20, TuB.Ne558384/6, uB.Ne558384/7,
MuB.No558384/9, MuB.Ne558384/8, M. Ne558384/5)
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6. Cton nabopatopHslit — 16 mrT.

7.Ctyn tabypet — 30 miT.

8. locka menoBas — 1 miT.

9. PH-metp — 1 mt. (MHB.Ne 557189)

10. Motika naboparopras 6 mt. (MuB. Ne 558384/1, uB. Ne
558384/2, NuB. Ne 558384/3, uB. Ne 558384/4 1uB. No
558384/5, uB. Ne 558384/6)

10. Becol ananutuaeckue — 1 mr. (MuB.Ne 558408/2)

11. Becoi anekrponnsie — 1 mr.(MuB.Ne 558409/4)

12. Dnextponeus — 1 mr. (MuB.Ne 558410/1)
13.2nexrpomkad cymunbabiil — lmr. (MaB.Ne 558411/2)
14.IIucbmenHslii cton — | mrT.

Yuebnas nadoparopus (y4eOHbIH
kopiryc Ne 6, ayn. Ne 235)

1.Bermspxnoii mkad 2 mr. (MaB.Ne558387,
NuB.Ne558387/3)

2.1lIxa¢ ansa peaxtusos 2 mt (MHB.Ne558386,
NuB.Ne558386/1)

3.1xad s nocyast 2 mr. (MaB.Ne558385/1,
NuB.Ne558385)

4.Crenn «Ilepun cuct. JI.1. Menneneena 1
mT.(MaB.Ne560005)

5.Moxka na6oparopnast 7 mr (MaB.Ne558384/19,
NuB.Ne558384/20, NuB.Ne558384/6, uB.Ne558384/7,
NuB.Ne558384/9, NuB.Ne558384/8, NuB.Ne558384/5)
6. Cron nabopatopHsblii — 27 1T.

7.Ctyn tabypet — 30 miT.

8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/2)

10. Moiika naboparopnas 7mr. (MuB. Ne 558384/7, uB. Ne
558384/8, NuB. Ne 558384/9, NuB. Ne 558384/10 UuB. Ne
558384/11, uB. Ne 558384/12, uB. Ne 558384/13)
10. Becol ananutnueckue — 1 mr. (MuB.Ne 558408/3)
11. Becol anexkrponHsbie — 1 mt.(MuB.Ne 558409/5)

12. Dnextponeys — 1 mr. (MuB.Ne 558410)
13.9nexrpomkad cymmnbHblid — 1T, (MHB.Ne 558411)
14.ITucbmenHsIit cton — | mT.

Yuebnas nadoparopus (yaeOHbIH
kopiryc Ne 6, ayn. Ne 236)

1.BorrsokHoi mkad 2 mr. (MuB.Ne558387/4,
NuB.No558387/5)

2.1Ikad nns peaktuBoB 2 T (MHB.Ne558386/4,
NuB.Ne558386/5)

3.kad ans mocyasr 2 mr. (MuB.Ne558385/3,
NuB.No558385/4)

4.Crenp «Ilepun cuct. JI.11. Menneneena 1
mT.(MuB.Ne560005/1)

5.Moka naboparopHas 6 T (MuB.Ne558384/15,
NuB.No558384/16, uB.Ne558384/17, uB.Ne558384/18,
MuB.Ne558384/19, MuB.Ne558384/8, IuB.Ne558384)

6. Cron nabopatopHsblii — 27 1IT.

7.Ctyn tabypet — 30 .

8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 . (MuB.Ne 558419/5)

10. Moiika nabopaTtopnas 6mt. (MuB. Ne 558384/15, NuB.
Ne 558384/16, IuB. Ne 558384/17, uB. Ne 558384/18 Nus.
Ne 558384/19, UuB. Ne 558384/20)
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10. Becol ananutuueckue — 1 mr. (MuB.Ne 558408/9)

11. Becol anektponnsie — 1 mt.(MuaB.Ne 558409/12)

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

13.9nekrpomkad cymmnbhbiid — lmr. (MaB.Ne 558411/3)
14.ITuceMenHsbIi cTos — | miT.

Yuebnas nadoparopus (yueOHbIH 1.Ientpucdyra lmr. (MuB.Ne 558412)

xopmyc Ne 6, ayx. Ne 332) 2 Muxkpockon 1 mr. (MuB.Nel160308)

3.ITeus mydunsuas (Mus. Ne 34751)

4.Crenn «Ilepuoguyeckas tadin. [1.11. MenneneeBa» lmr.
(MuB.Ne101237)

5. Becol anektpon. SC2020 1 mr. (MuB.Ne 35077/3)

6. lxad mns mocyast 1 mt (MuB. Ne 558385)

7. lIxad nns peaktuBoB 1 mr. (MHB. Ne558386)

8. llIxad BeITspKHOM 2 mT. (MHB Ne 558387/6, 558387/7)
9.Jlocka memoBast — 1 miT.

10. JIabopaTtopHbIe CTOIBI — 15 mIT.

11.Ctyn tabypet — 30 mrt.

12. IlucbMeHHslIi cTost — 1 mT.

Yuransubiii 3an (Lentpanbnas Hayunas | /1y caMOCTOSATENILHOM PabOThI CTYACHTOB
oubnanorexa um. H.W. XKenesnosa),
KoMHaThI caMoIoaroToBKu
(0OIEKUTHS)

10. MeToauueckue PEKOMEHAAINHA CTYACHTAM 110 OCBOCHUIO JTUCHHUIIIMHDBI

JIist OCBOEHUS JUCUUIUIUHBI «XWMHS HEOpraHUYecKas U aHaUTUYECKasH
CTYJICHTaM HEOOXOAMMO HMMETh PEKOMEHIyeMble YUEOHUKU U y4eOHbIE MOCOOMUs.
[Ipu ocBOCHMH KaX0W U3 TEM JUCHUIUINHBI CTYJEHT JOHKEH BHUMATEILHO U3YYHUTh
¥ 3aKOHCIIEKTHPOBATh MaTepHasll MO ATOM TeMe, MOATOTOBUTHCS K BBIMOJHEHUIO
nabopaTopHOil pabOThI, BHITIOJHUTE 3Ty JA0OpPAaTOPHYIO paboTy B jJabopaTopuu H
3amuTUTh e€. Kaxaplii 3 BUAOB y4eOHOUM NEATeIbHOCTH OIEHUBAETCA B Oajliax U
YUYHTBIBACTCS B PEUTHHTE CTyJeHTa. JlJIT CaMOKOHTPOJIS CTYACHTOB MpeaHA3HAYCHBI
WHUBUyJIbHBIC 3aJaHMS, KOHTPOJIbHBIE BOMPOCHI M YIPAKHCHUS W BOTPOCH IS
MOTOTOBKH K Ompocy. KOHTPOJIb OCBOCHHS TEM CTYJEHTOM OCYIIECTBIISICTCS B BUJIC
KOHTPOJIbHBIX padoT U ompoca.

JIIsi  KOHCTIEKTUPOBAHMSI MAaTEpUAJIOB 3aHATUH PEKOMEHIYETCS 3aBECTH
OTIIEIBHYIO TeTpaab U3 96 aucToB. KOHCMEKT KaKI0TO 3aHATUS CJIEAyeT HAYWHATD C
Ha3BaHUS TEMbl M yKa3aHWS JaThl €ro mpoBeneHus. Bce 3aroiioBku pasiernos
MaTepuaia ClaeAyeT YeTKO BBIICNSATh, HAmpuMmep, MoauepkuBaHueM. Bo Bpews
3aHATHS CIIEyeT BHUMATEIBHO CIEIUTh 3a XOJOM MBICIM TIpEenojaBarens |
3aMKChIBATh BAKHEUIITHE OMPENeTeHNUs, pa3bsiCHEHUS, (DOPMYIIbI, HA3BaHUS BEIIECTB,
YpaBHEHUS XUMUYECKUX peakiuid. Takke HYXHO CTapaTbCcs BOCIPOU3BOJIUTH B
KOHCIIEKTE PHUCYHKM W TaOJHIBI, KOTOPBHIE JEMOHCTPHUPYET TPEIoaBaTeb.
Martepuas, KOTOPBIM KaKETCS CTYJICHTY HEIOCTAaTOYHO TOHATHBIM, CJCAyeT
popadboTaTh MO0 yYeOHUKY M BOCIIOJIB30BAThCS IMOMOIIIBIO MperoaaBaTeis. PadboTaTs
C KOHCIIEKTOM HY>KHO €KEHEJCIIHbHO, BHOCS B HETO CBOM JOIOJHCHUS, 3aMCUaHUs U
BOIIPOCHI (JIJIs1 TOTO B TETPAIH CICTYET OCTABIISATH MTUPOKHE TTOJIS).

JIisi moArOTOBKM M (PUKCUPOBAHUS JIAOOPATOPHBIX PadOT ClenyeT 3aBECTH
OTIIEIBHYIO TEeTpaab U3 96 nuctoB (JlabopaTopHbid >xypHan). Ilpu moaroroBke K

25




nabopaTopHOil paboTte ciemayeT cocTaBUTh KpaTkuii (1-1,5 cTpaHWIbl) KOHCTHEKT
TEOPETUYECKOr0 MaTepuaja, Ha KOTOPOM OCHOBaHa JaHHasl jJabopaTtopHas padoTa.
JIisi TOATOTOBKM KOHCIEKTA WCIONB3YIOT TJIaBhl YYCOHHMKA, PEKOMEHIOBAHHBIC
MPEIOJIaBaTEIEM M KOHCHIEKT, 3alMCaHHbIM Ha 3aHATHM. Takke Opu JOMalIHEu
CaMOCTOSATEILHOM MOATOTOBKE K Ja0OpaTOPHON paboTe HY)XKHO HAYEPTUTh TaOJIHIIHI,
pPUBEAEHHBIC B TPAKTUKYME, ¥ IPOU3BECTH HEOOXOAMMBIC IS TIPOBEICHUS PAOOTHI
pacu€Thl. JlomaliHssl MOATOTOBKA SIBJSIETCS HEOOXOAMMOW YacThiO J1TAOOpaTOPHOM
pabotel. be3 He€ HEBO3MOXKEH OCMBICICHHBIM TOAXOJ K  BBINOJIHEHUIO
HKCIIEPUMEHTOB U u3MepeHuil. Kpome Toro, orpaHnueHHOe BpeMs, OTBOJAMMOE Ha
BBITIOJIHEHUE J1abopaTopHON paboThl, TpeOyeT XOpOoUIo CKOOPAMHHPOBAHHBIX
NEUCTBUNA  CTYIEHTa, K KOTOPbIM TakKe HEO0OXOAMMO  MpEeABaAPUTEIHHO
noarotoButhes.  [locnme  3aBepiieHuss  AKCIEPUMEHTANbHOM  YacTh  pabOoThI
HE0OXOIMMO MPOU3BECTU 0OPAOOTKY MOJYUYECHHBIX PE3yJIbTaTOB, CAENATh BHIBOJIBI U
3alATUATH PaboTy y PEToaBaTers.

B xome 3aHATHS HyXHO aKTHBHO paboTaTh, OTBeYas Ha BOIPOCHI
MPEToIaBaTelisd, y49acTBYsl B JTUCKYCCHHM W 3a7aBas COOCTBEHHBIC BOMIPOCHI IS
YSICHEHHUS CJIO’KHOTO JUIsl TOHUMAaHKs MaTepHaia.

Ha mepBoM 3aHATHM BCE CTYIEHTHI 3HAKOMATCS C TMpaBWIaMU TEXHUKH
0e30macHOCTH ®  O00S3aHBI CTPOTO BBIMOJHATH WX TIPH  TMPOBEICHUU BCEX
71abopaToOpHBIX PaboT.

[Ipommyck 3aHsTHl 0€3 yBaXUTENbHOW TPUYMHBI HE  JIOMYCKAeTCH.
3am0mKeHHOCTH  (TIPOMyIeHHbIe  J1abopaTopHble  palbOThl,  HEBBINOJIHEHHBIC
WHJUBUyaJIbHbIE JIOMAlllHUE 3aJaHusi, KOHTPOJIbHbIE pPabOThl) JOHKHBI OBITH
JUKBUAMPOBAHbI. TeKylue 3a70JDKEHHOCTH TI0 WHJWBHUAYAIbHBIM JOMAIITHUM
3aJlaHusSIM, KOHTPOJIbHBIM paboTaM M 3alluTe JIa0OpaTOPHBIX padOT JOKHBI OBITH
JMKBUIMPOBAHBI B TEYCHHE HEIEIH TMOCJEe CPokKa, 0003HAYEHHOTO B TEMAaTHYECKOM
IUTaHe J1a0opaTOPHBIX paboT, BO BpeMs ompeaensieMoe mpemnofaBaTeneM. Kaxknas
ClIeyIoIas HeAemnsl OMo37aHus HaKa3blBaeTCs BhIUMTaHWEM | Oamia U3 OIEHKH 3a
nomainiHee 3aganue. OTpaboTKu J1a00paTOPHBIX padOT OCYIIECTBISIOTCS TOJIBKO B
NPUCYTCTBHM H TI0J] PYKOBOACTBOM JabOpaHTa, KOTOPBIM Ha3HA4YaeT BpeMs
OTpaOOTKH.

CamocrosiTenbHas padoTa CTyAEHTOB HajJ KypcoM «XUMHUHU HEOPTraHUYECKOU U
AHATMTUYECKOW» 3aKJIIOYAaeTCsl B CHCTEMaTHYECKOM pabore ¢ y4eOHHKOM U
JCKIUSIMH, TIOATOTOBKE K JabopaTOpHBIM paboTaM, KOHTPOJBHBIM paboTaM W
ompocy. Ocoboe MecTo B CaMOCTOSITENbHOW pabOTe 3aHMMAeT BBHITIOJIHCHUE
WHIUBUIYAIbHBIX  JOMAITHUX 3aJIaHUi, KOTOPHIE TO3BOJIAIOT OCYIIECTBIISTH
CaMOKOHTPOJIb YCBOCHMSI Y4eOHOTO MmaTepuaia, NPUBUBAIOT HABBIKM TIOWCKA
HEOOXOMMMOW  XMMHUYECKOW WHPOpPMAaMM ¥  HEOOXOAMMBIX B  OyIyIlIeu
MPAKTUYECKOMN JACSITEIIbHOCTH OaKaJaBpOB XUMUUECKHX PACUETOB.

[Ipu pemenun 3amad  HEOOXOOUMO pa3oOpaTh BCE THIIOBBIC 3aj]layw,
pUBEACHHBIC K H3y9aeMbIM TEMaM, YTO IIOMOXKET B BBITOTHCHUH WHIUBUTYTBHOTO
JIOMAIITHETO 3aJ]aHusl ¥ KOHTPOJILHOW paOOTHI.

Buabl u ¢gopmbl 0TPA0OTKH NPONMYLIEHHBIX 3AHATHI
[IpomnyiieHHble JEKIUU CTYAEHT OTpabdaThlBAET CAMOCTOSITEIBHO, H3ydas
Y4€OHUK U IONOJHUTEIBHYIO JINTEPATYPY O COOTBETCTBYIOIUM TEMaM.
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CTyneHT, TpOIYyCTUBIIUN J1Ta0OpaTOpHBIE 3aHATHA, O0sA3aH MOATOTOBUTH
KOHCIIEKT TPOMYIIEHHOW JabopaTopHOl pabOThI W B TPHUCYTCTBUM JIAOOpaHTA
kadeapel orpaboTath €€ B CBOOOMHOE OT 3aHATHN Bpems. CTyaeHT 0e3 KOHCIEKTa
nabopatopHoil pabOThl HE Jomyckaercss N0 oTpaboTku. Ilocie BhIMOJHEHHS
nabopaTopHO#l pabOTHI Ta0OPAHT B KOHCIIEKTE CTABUT JATy OTPAOOTKU U TIOIHCH.

Texymue 3am0DKEHHOCTH TI0 WHAWBUAYAJIbHBIM JIOMAalTHUM 3aJIaHUSIM,
KOHTPOJILHOM paboTe W 3ammTe JabOpaTopHBIX pabOT  JOJDKHBI  OBITh
JMKBUAMPOBAHBI B TEYCHUE HEJEIM IOCJE CPoKa, 0003HAYEHHOI'O0 B TEMaTHYECKOM
1aHe JIabopaTOpHBIX paboT, BO BpeMs, ONpeesieMoe MpernoaaBaTesieM.

11. MeToauvecKkue peKOMEHAAMH MPeENoAaBaTe/siM [0 OPraHu3alun 00y4eHn st
10 JUCIHUIINHE

Crnenu¢uka JIUCHUIUIMHBI «XUMHUS HEOpPraHWYecKas U aHAJIUTHYECKas»
3aKJII0YAETCS B HEPA3PBIBHOM CBSA3U TEOPUU C IMPAKTUKON. TeopeTuyeckue 3HaHWUs,
KOTOPBIE CTYAEHTHI IMOJY4YarOT Ha JIEKUUSAX U MPU CAMOCTOSATEIBHOM NOATOTOBKE,
MIOATBEPKAAIOTCSI M YCBAaWBAIOTCS HA NPAKTHYECKUX 3aHATUAX. JUIsI yCHEmHOoro
YCBOEHUSl Marepuana HeoOXOJWMbl 3HaHUS B 00JacTsIX HAyK IO arpoOXHMHH,
MOYBOBEICHUIO U XMMHUHU B 00bEMe OakanaBpuarta. [loBbllIeHHE YPOBHS 3HAHHUMA Y
MarucTpoB HEpAa3pbIBHO CBA3AHO C IIOMCKOM M BHEIPEHHEM HOBBIX IyTEW
COBEPLICHCTBOBAHUS METOAUKH MPETIOIaBAHUSA:

- HCIIOJIb30BaHME pa3zHOOOpa3HbIX (OPM, METOJOB M NPUEMOB AKTHBU3AINU
NI03HABATEJIbHOM 1€ATENbHOCTH yJalluxcs (B T.4. aKTUBHBIX U UHTEPAKTUBHBIX);

- HCHOJb30BAaHME HAIJSAHOTO MaTepuaja: TalJWll, pPHUCYHKOB, CXEM,
JEMOHCTpALHUs OIBITOB;

- pellIeHre pacYETHBIX U SKCIIEPUMEHTAIBHBIX 33/a4, KaK METOJl O0y4EHUs;

- KOMITbIOTEepHU3aLusl 00y4EHUs;

- HCIIOJIb30BAHME Pa3IMUYHBIX (JOPM OpraHU3alMU CaMOCTOSITENIbHOM paboThI
CTYZIEHTOB: UHAWBUAYAJIbHAS, TPYIIIOBast, KOJUIEKTUBHAS;

- OpraHu3alMs WHIMBHIYalbHOW paOOThl CTYJIEHTOB C Y4YETOM YPOBHS
MIOATOTOBKH;

- CHCTEeMAaTHYECKHI KOHTPOJIb 3HAHUH B Mpoliecce 00yUYEHUsI.

IIporpammy paspadoraJn:
7

Kapkux O.A., k.0.H.
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PEIIEH3USA

Ha padouyo nporpammy AucuuInHEbI b1.0.23 «Xumus Heoprannyeckasi 1 aHATUTHYECKAS»
OITOII BO no nanpasJjieHu1o 36.03.01 — BerepuHapHo-caHUTApHAS YKCIIEPTHU3A,
HanpasJieHHOCTh (mpo¢uib) «TexHoornu numeBoi 6e30macHOCTH»
(kBasiu(puKanms BITYCKHUKA — 0aKaJaBp)

Ceperunoit M.W., mpodeccopom kadenpsl arpoHOMUYECKOH, OMOJOTHUUECKOW XUMHUU H
panuonorun, PI'bOY BO Poccuiickuii rocynapcTBeHHbI arpapHblil yHuepcurer - MCXA nmenu
K.A. TumupszeBa, DOKTOpOM OHMOJOrMUECKHUX HAayK (Jajnee IO TEeKCTY PEIEH3EHT), MpOoBeleHa
peren3us paboueit mporpamMmbl qucHUIUIMHB b1.0.23 « XuMust Heopranudeckas U aHATUTUYSCKas
OIIOII BO no nanpasnenuto 36.03.01 — BereprHapHO-caHUTapHAsI YKCIEPTH3a, HAITPABIECHHOCTD
(mpodmip) «TexHomoruu numieBoi 6e3omnacHocTh» (OakanaBpuar), pazpaborannoir B ®I'bOY BO
«Poccuiickuii rocygapcTtBeHHbI arpapubiii yHuBepcuTeT — MCXA nmenun K.A. TumupsszeBa», Ha
kadenpe xumum (pazpaborumk — Kapkux O.A., noumeHT Kadempsl XUMHH, KaHIUAAT
OMOJIOTUYECKHUX HAYK).

PaccmoTpeB npescTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CISAYIOLUM
BBIBOJIAM:

1. IlpenbsiBnennas pabouast nporpamma gucuuiuinibl b1.0.23 «Xumus Heopranudeckas u
aHanutuyeckas» (mamee mo Tekcty Ilporpamma) coomeemcmseyem TtpeboBanusm PI'OC mo
HarnpaieHuto 36.03.01 — Berepunapno-canutapnas skcneptusa. [Iporpamma codeporcum Bce
OCHOBHBIE pa3/Ielibl, coomeemcmayem TpeOOBAHUSIM K HOPMATUBHO-METOJUYECKUM JIOKYMEHTAM.

2. IlpencraBnennas B IIporpamme akmyanvhocms y4eOHOW ITUCHUIUIMHBI B paMKax
peanmu3anuu OIIOIT BO ne nodnesicum commenuo — MUCIUIUIMHA OTHOCUTCS K 00s13aTEIbHOM YacTH
yuebHoro nukia — b1. O.

3. Ilpencrasiennsie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUAM
®I'OC namnpasnenus 36.03.01 — BerepunapHo-caHUTapHast SKCIEPTU3A.

4. B cootBerctBuu ¢ I[Iporpammoit 3a guctuminunot b1.0.23 «Xumus Heopranudeckas u
AHAINTHYECKas 3aKperieHo 3 komnemenyuu. {ucuunnna b1.0.23 «Xumus HeopraHuyeckas u
aHaIMTUYeCcKas» TmpejacTaBieHHas Ilporpamma cnocobna peanuzosams UX B OOBSIBICHHBIX
TpeOOBaHUSX.

5. Pesynomamut o0yuenusn, npejactaBieHHble B [Iporpamme B Kareropusix 3HaTb, YMETb,
BIQJIETh coomeemcmgylom Ccrenuduke ¢ COACPKAHUIO TUCHUIUIUHBI U  JeMOHCMPUpYIom
B03MOHCHOCHb TIOTYUYECHUS 3asBJICHHBIX PE3yJIbTAaTOB.

6. Obmas  Tpymoémkocts  jguctumianHbel  b1.0.23  «Xumus  HeopraHuyeckas U
aHAIUTHUYECKas» cocTaBisIeT 4 3a4€THBIX eAMHULIBI (144 yacoB).

7. VHdopmamuss o B3aMMOCBSI3M H3Yy4aeMbIX JUCHUIUIMH M BOIPOCAaM HCKIIOYEHUS
nyOIupoBaHUS B COJIEP’KaHUU AMCLUUIUIMH coomeemcmeyem IEUCTBUTENbHOCTU. JlMCUUITIMHA
b1.0.23 «XuMus HeopraHmdeckas U aHaIMUTHUYECKAs» B3aMMOCBs3aHa C JPYTMMH JHUCHUIUIMHAMUA
OIIOIT BO u Yueb6Horo nnana no HampasieHuto 36.03.01 — BerepunapHo-caHuTapHas 3KCepTU3a
¥ BO3MOXKHOCTb JyOJUPOBAHUS B COJCPKAHUU OTCYTCTBYET.

8. IlpeacraBnennas  Ilporpamma  mpenmosiaraer  MCHOJB30BAaHUE  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTMH, HCHOJb3yeMble INPH peaTu3alyy pa3InYHbIX BHJOB Yy4eOHOMU
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOIOTHI_coomeemcmayom crieun(puke TUCUUTUIUHBL.

9. Ilporpamma auctuminHel b1.0.23 «XuMus HeopraHuWyeckas M aHATUTUUYECKASD)
npejnoaraet 2 3aHsATHS B MHTEPaKTUBHOM (opme.

10. Bugpsl, conepkaHue W TPYAOEMKOCTH CAaMOCTOATENBHOM pabOThl  CTYJIEHTOB,
npencraBieHnble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K TMOATOTOBKE BBIMTYCKHHMKOB,
conepxamumest Bo @PI'OC BO nanpasnenus 36.03.01 — BerepuHapHOo-caHUTapHas SKCIEPTU3A.

11. [IpencraBnennsle u omnucanHble B Ilporpamme Qopmbl mexywerl OLEHKH 3HAHWM
(KOHTpOJIbHBIE Pa0OTHI, 3aLIUTa IPAKTUYECKUX Pa0bOT), coomeemcmayrom crieupUKe TUCIUTUIAHBI
U TpeOOBAHUSIM K BBIITYCKHUKAM.

dopMa NPOMEKYTOYHOIO KOHTPOJIS 3HAHUHM CTYIEHTOB, NpeaycMorpeHHas IIporpammoi,
ocyuiecTBisieTcss B (opMe »dK3aMeHa, UTO coomeemcmeyem CTaTyCcy JTUCHUIUIMHBI, Kak
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JTUCIUIUIMHBI BapuaTHBHOW dYacTu ydeOHoro nukina — bl. O. ®I'OC wnampasnenus 36.03.01 —
BerepunapHo-caHuTapHas sKcriepTHsa.

12. ®opMebI olLIeHKH 3HAHUH, TpeacTaBieHHbIe B [IporpamMmmMe, coomgemcmeayrom crienupuke
JTUCIUILIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

13. YyeOHo-meTouueckoe  oOecredeHne  JUCHUIUIMHBI  MPEACTABICHO:  OCHOBHOM
auteparypoii — 4 wucToyHWKa (y4deOHbIe T1OCOOMsI), TOMOJIHUTEIBHON JHUTeparypod — 5
HAaWMEHOBAHMSI, METOAUYECKUMHU yKa3aHUsIMU — | uctouHuk, uTepHeT-pecypchl — 2 UCTOYHUKA U
coomeemcmayem TpeboBanusiM DI'OC wnampasienuss 36.03.01 — BerepunapHo-canuTapHas
JKCIIepTH3a.

14. MaTtepuanbHO-TEXHHUECKOE O00eCleueHNe TUCIUIUIMHBI COOTBETCTBYET CIelu(puKe
mucuurinabl - b1.0.23  «XuMmusi HeopraHWYecKas W aHAJUTHYECKass» M 00CCIeUMBAET
UCIIOJIb30BAaHUE COBPEMEHHBIX O0pa30BaTeNbHBIX, B TOM YHUCJIC WHTEPAKTHBHBIX METO/IOB
00y4eHwusl.

15. Meroauyeckue peKOMEHAAIMU  CTyJE€HTaM M  METOAUYECKHE PEKOMEHAAINU
IpernoAaBaTessiM [0 OpraHu3aluyd O0Y4YeHHs MO JUCIHUILIMHE JAl0T MPEACTaBlIeHUE O CHelu(uKe
o0yuenus no pucuumuinie b1.0.23 «Xumus HeopraHudeckasi U aHaIUTUYECKas».

OBLIUE BbBIBO/bI

Ha ocHoBanuu mpoBeACHHOW pEIEH3UM MOXXHO CJeNaTh 3aKIIOYeHHE, YTO XapakTep,
CTPYKTypa U cojepkanue padoueit nporpammbl aucuuiuinibl b1.0.23 «XuMusa Heopranudeckas u
aHaJIUTUYECKas», 1o Hampasienuto 36.03.01 — BerepuHapHO-caHUTapHasi SKCIEPTU3A,
HanpaBieHHOCTH (rpoduis) « TexHomoruu nuieBoit 6e3onacHoCTH» (KBanuuKalys BbITYCKHUKA
— OaxamaBp), paspaborannas JKapkux O.A., m0oUEHTOM KaQeaphl XUMHH, KaHIHIATOM
OMOJIOTHYECKNX HayK, cooTBeTcTByeT TpeboBanusiMm PI'OC BO, coBpeMeHHBIM TpeOOBaHUSM
9KOHOMHUKH, PhIHKA TPYJa M IMO3BOJUT NpU €€ peall3aliy YCIEIIHO 00ecneunTh GopMUpoBaHUE
3asBJICHHBIX KOMIIETECHIIUH.

Penensent: Cepernna U.U., mpodeccop kadenpsl arpoHOMUYIECKOM, OMOTOTHISCKON XUMHH U
paaunosoruu, Poccuiickuil rocy1apCTBEHHBIN arpapHbIil yHI/IBepCI/ITeT MCXA MMEHHU

K.A. TumupsizeBa, JOKTOp OMOJIOTMYECKUX HAYK Y.

o .4/' 7
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« 27 » aBrycta 2025 r.
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