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AHHOTALIUS

padoyeil mporpaMMbl Y4eOHOM M CIIUTIIMHBI
«b1.0.05 Xumus» /151 IOATOTOBKYU 0aKajiaBpa o HanpaBJje-
Huio noaroroBku 35.03.10 — JlanamadgTHast apXuTeKTypa 1o
HanpaBJieHHOCTH (npoduii) «JlanamadTHoe NPOEKTHPOBA-
HHE»

Leab ocBoeHUs] TMCHMIJIMHBI: OCBOCHHE CTYACHTAMH TEOPETHUYECKHX OCHOB
XUMHH, CBOWCTB OMOTEHHBIX W TOKCUYHBIX XUMHUYCCKUX 3JIEMCHTOB H 00pa3yeMbIX
WMU TIPOCTHIX U CIIOKHBIX HEOPTAaHMUYECKHUX BEIIECTB, MPUOOPETCHNE YMEHHUA U Ha-
BBIKOB pa0OThI ¢ MPOCTEHIINM J1a0OpaTOPHBIM 000PYAOBAHUEM, XUMUYECKOM MOCY-
JIO¥, U3MEPUTETHLHBIMU MPUOOPAMH U PEaKTUBAMU, BHITIOJHCHUS PacYEéTOB HA OCHO-
BE MOJYYCHHBIX 3HAHUH JJI YCIEIIHOTO OCBOCHUS MOCIEAYIONINX TUCITUTUINH U HC-
MOJIb30BaHMs B Oyaylen npodecCUOHAIBHOM NeSITEILHOCTH.

MecTo TMCHUIIHHBI B y4e0HOM IJIaHE: THCHUILUINHA BKJIKOYeHa B 1K1 b1,
oOsi3aTenbHas YacTh, AUCIUILINHA OCBAaUBaeTCs B | ceMecTpe Mo HampaBICHHUIO MOA-
roroBku 35.03.10 — JlanmmadTHast apXUTEKTypa.

TpebGoBanus K pe3yjbTaTaM 0CBOEHUSI AUCUMIJIMHBI: B PE3yJIbTAaTE OCBOE-
HUS TACIUTLIMHBI popMHUpyroTCs citenyromue kommerenmmn: OIK -1

KpaTkoe cogep:kanue TucuuminHbl: OCHOBHBIC MOHSATHS W 3aKOHBI XHMHH.
PactBopsl. CKOpOCTh M SHEPTEeTUKA XUMHUECKUX peakiuil. XUMUYECKOe paBHOBECHE.
OKUCANTENHFHO-BOCCTAHOBUTENbHBIE peakiunu. KommnekcHbie coenuuenus. [Ipeamer
U 3371a9d aHATUTUYECKOW XuMuH. Komn4ecTBeHHbI aHamu3, OCHOBHBIE METOJBI KO-
JMYECTBEHHOTO aHaiu3a. |UTPUMETPUYECKHI aHaian3, KUCIOTHO-OCHOBHOE, KOM-
MJICKCOHOMETPUYECKOE M OKHUCIUTEIbHO-BOCCTAHOBUTENbHOE TUTpoBaHue. CraTu-
cTU4eckasi 00paboTKa pe3yabTaTOB aHAIH3a.

Oo6mas TpyaoeMKocTh aucumianabl: 108/3 (yaca/3au. en.)

IIpoMeKyTOYHBIA KOHTPOJIb: IK3aMEH

1. Ileanb ocBOeHHUS TUCIUILIHHBI

Ilenpro OCBOCHUS AUCUMILIMHBI «XUMUSD» SBIIAETCA OCBOCHUE CTYyIECHTaMU
TEOPETUUYECKUX OCHOB XUMHH, CBOMCTB OMOTEHHBIX M TOKCUYHBIX XUMUYECKUX dJIe-
MEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BEIECTB, TPHOO-
peTeHne yMEHUM U HaBBIKOB PabOThI C MPOCTEUIINM JTaOOPATOPHBIM 000PYIOBaHU-
€M, XUMUYECKOW MOCYyA0W, U3MEPUTEIIbHBIMU MPUOOpPAMU U PEAKTHUBAMU, BBITIOJIHE-
HUS pacdy€TOB HAa OCHOBE ITOJYYEHHBIX 3HAHUM IS YCIIEIIHOIO OCBOEHUS IIOCIIE-
TYIOIMIMX TUCUUIUIMH ¥ UCIOJIb30BaHUs B Oyayiiei npodeccuoHanbHOU IesTeIbHO-
CTH.

2. MecTo TUCHUILIMHBI B Y4eOHOM mpoiiecce

JucuuninuHa «XuMHsT HEOpraHWYecKasi U aHaJTUTHYeCKasH» BKJIIOUYEHA B 00s3a-
TeJbHBIN NepeYeHb NUCHUIUIMH y4eOHOTro miaHa. JucuuminHa « XuMusi Heopranuye-
CKas M aHAJIUTUYECKas» pealu3yeTcsi B COOTBETCTBUU ¢ TpedoBanusmu DPI'OC,
OIIOIT BO u yue6Horo miana o Hanpasienuto 35.03.10 — JlanamadTHas apxutek-

Typa.
JucuunnrHa «XuMUsD> SBIETCS OCHOBOIOJATAOIIEN U1 W3YYEHUS Clie-

4



TYIOIIMX AUCHUIUIMH: XUMHUs (OpraHudeckas, ¢puznueckas U KomiouaHas ), «Puzno-
JIOTUS pacTEHUM ¢ OCHOBaMU Omoxumumy, «llouBoBenenuey, « xonorusy, «Purona-
Tosorusy, «L{BeToBoACTBO» U Ap.

OCOOEHHOCTBIO NUCIMIUIMHBI SIBJISIETCS NMPUMEHEHHUE CEpPbE3HOW TeopeThue-
CKOM MOJTOTOBKH NMpU (HOPMHUPOBAHWU HABBIKOB PabOThl B XMMHYECKOUW JabopaTo-
pun.

PabGouas mporpaMma TUCHMIUIMHBL « XUMUS» 111 UHBAIUAOB U JIUI C OTpaHU-
YEHHBIMU BO3MOXXHOCTSIMU 3JI0POBbS pa3padaThIBACTCS WHIUBHUAYAJIbHO C YYETOM
0COOEHHOCTEW TCUXO(DHU3NIECKOTO Pa3BUTHS, WHIWBUIYAIBHBIX BO3MOXKHOCTEH U
COCTOSIHUS 3[I0POBBSI TAKUX O0YJArOIITUXCS.

3. Ilepeyens MIIAHMPYEMBIX pPe3yJIbTATOB 00y4eHHs M0 AUCHHIINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJIbTATAMM 0CBOCHHS 00pa30BaTeIbHOM
NPOrpaMMblI

N3yyenue naHHOW yuyeOHOW AMCIMIUIMHBI HAlpaBlieHO Ha (HOPMHUPOBAHHE Y
0Oy4JaronIMXcst KOMIETSHITNH, MPeICTaBICHHBIX B Tabiuiie 1.
4. CTPyKTYpa ¥ cofep:KaHue TUCIUNIHHbI

4.1 PacnipenesieHue TPyI0EMKOCTH TMCHMILIMHBI 10 BHAaM padoT B cemecTpe
OOmiast TpyI0EMKOCTh TUCIMILIMHBI cocTaBiseT 3 3ad. en. (108 dacoB), ux
pacrpejiesieHre 1o BujaM padoT B CEMECTpPE MPECTaBICHO B Ta0IuIEe 2.



Tp960BaHI/Iﬂ K pe3yJabTarTaM 0CBOCHUS yqeﬁnoi’l JAUCHHUIIIINHBI

Tao0numa 1

No Kopg CogepxaHue B pesynbraTe n3ydeHus y4eOHO! TUCIIUIUTHHBI 00yJYaIONIHecs JOJIKHEL:
| xomite- KOMIIETEHI[HH WHunukaTopsl KOMITCTCHIIAN
m/n . 3HATh YMETh BIIAJICTh
TCHIIUU (wm e€ gacTn)
Cmocoben o6ocHo- | OIIK-1.1. 3HaTh cTpoeHHE U QPYHKIIMOHMPOBa- | 6a30BEIe MOJOXKEHUA QyHa-
BBIBaTh U PEaM30- | HHUE JKMUBBIX OOBEKTOB HA BCEX YPOBHSX Opra- | MEHTAJIbHBIX Pa3/IeiOB XUMHUH B
BBIBaTh B pohec- | HU3AIMHU, OT KIETOYHOTO 10 OPraHU3MEHHOTO; | 00beMe, HeOOXOJUMOM JIJIst
CHOHAJIBHOM Jiesi- | PU3HOTI0r0-0HOXUMHIECKUE MTPOIIECCHI, PO- OCBOEHHUS XUMHYECKUX OCHOB
TEJILHOCTU COBpPE- | UCXOASIINE B KJICTKAX, TKAHIX, OpraHax v Op- | MpodeCCHOHANBHOMN IesITeNb-
MCHHBIC TEXHOJIO- |TaHU3ME B [ICJIOM B MPOIIECCE JKU3HEACATENb- | HOCTH
THH C MCIIOJIb30Ba- | HOCTH, & TAKXKE B CHIPHE KUBOTHOT'O IMPOUCXO-
HUEM IPUOOPHO- SKJeHUs. 3HAaTh TEXHUYECKUE BO3MOKHOCTH
HHCTPYMCHTAJIb- COBPEMEHHOTO MPOECCHOHATIBHOTO 000PYy/I0-
HOM 0a3bl U UC- BaHUsI [T ONpeeieHus: Mopdo-
MOJIb30BATh OCHOB- | (PH3HUOTOTMICCKUX M OMOXUMHUYECKUX XapaKTe-
HBIE €CTECTBEHHbIE, | pPUCTUK OHUOIOTHYECKUX 00BEKTOB; PEAKIHIO
OUOJIOrUYeCKUe U | TKAaHEeW ¥ OPTaHOB HA TOKCHUHBI IIPUPOIHOTO
npodeccroHab- XMUMHUYECKOTO MPOUCXOKACHHSI
HBIE IIOHATUA, a OIIK-1.2. YMeTh NpUMEHSTH COBPEMEHHbIC HCTIONIB30BaTh COBPEMEHHEIC Me-
1. OIIK-1 | Tax:xe METOABI IPH | TEXHOJIOTUH U METOBI MOP(O- TOJIBI XUMHYECKHX MCCIEN0BAHUI

pemreHnn odre-
po¢eCCHOHATb-
HEIX 3a7a4

(u3noNorNUecKuX N OMOXUMHUYECKUX HCCIIEN0-
BaHMH B IPO(ECCHOHANBHOM ESTENFHOCTH,
HMHTEPIPETUPOBATH ITOJIyUYEHHBIE Pe3yIbTAThI
TPaIUIIMOHHBIMUA U COBPEMEHHBIMH MaTeMaTH-
9YECKHMHU METOJIaMHU

B IpO(heCCHOHANIBHOM JeATeIbHO-

CTHn

OIIK-1.3. Biragets MeTOAaMH pPEIICHUS 3a/1a49 B
npodeccroHaNBHOI eI TeIbHOCTH, HABBIKAMU
paboThI CO crenUanTM3uPOBaHHBIM 000y 0Ba-
HHEM JUIsl pealii3alliy OCTAaBICHHBIX 3a/1a4
TIPY TPOBEICHIH MOP(O-PU3NOTOTHICCKHUX,
OMOXUMHUYECKUX U TOKCUKOJIOTHIECKUX HC-
CJIeZIOBaHUH U pa3pabOTKe HOBBIX TEXHOJIOTHIA;
METOJIaMH MaTeMaTHIECKOH CTaTUCTHKH IPH
00paboTKe pe3yIbTaToOB JESITEILHOCTH B IIPO-
(heccnonanpHOM chepe

MPaKTUYECKUMH HaBbIKa-
MU BI)I60pa OIITUMAJIbHBIX
METOA0OB XUMHUYECCKOT'O
aHanm3a u METOJI0B 00pa-
OOTKH Pe3yJIbTATOB 3KC-
MepUMeHTa




Ta0Omuma 2

PacnpenesieHue Tpy10éMKOCTH JTMCUMILIMHBI 10 BUIaM padoT B ceMecTpe

TpynoémkocTb
Buj yueOHoii padoThl qac B T.4. 10 1
ceMecTpy
O0mas TpyI0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY ILIIaHy 108 108
1. KonrakTHas pa6ora: 50,4 50,4
AyauTopHasi pabora 50,4 50,4
8 MOM uuciue:
aexyuu (J1) 16 16
npaxmuyeckue pabomul (I1P) 32 32
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAKmMHAas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocTosiTesabHas padora (CPC) 57,6 57,6
camocmosimenbHoe U3yueHue pazoenos, camono02omoska (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMepuanld u Mamepuana 33 33
VUEOHUKOB U YUeOHBIX NOCOOULl, N0020MOBKA K 1aD0paAmopHbiM pa-
bomam, onpocy u m.o.)
Iloozomoska K sxK3ameHy (KoHmpoib) 24,6 24,6
By npomexyTo4HOro KOHTPOJIS: DK3aMeH
4.2 ConepxkaHue TUCHHUIINHBI
Tabmuia 3
TemaTn4eckuil IJIaH Y4eOHOM TUCIUILINHBI
AyautopHasi padora Bueaynuto
Haumenosanne PasIeIon 1 TeM Bcero J . pl'[P . INKP | Han gaﬁoTzl:
AUCHUILINH (YKPYIHEHO) CP
Pa3nen 1 «Heopranuveckasi XUuMus» 61 12 24 - 25
Tema 1 «PacTBOpBI» 24 6 12 - 6
Tema 2 «CkopoCTb U DHEPreTHKa 11 2 4 - 5
XUMHYECKHUX peakiuil. XUMHYECKOE
pPaBHOBECHE»
Tema 3 «OKHCTUTENTEHO-BOCCTAHOBUTENBHEIC 16 2 6 - 8
peaKIm)
Tema 4 «KoMIUIEKCHBIE COEIUHEHUS 10 2 2 - 6
Paznen 2 «KAHATUTHYECKAS XHUMHUS 20 4 8 - 8
Tema 5 «[IpeameT u 3aaa4n aHATUTUYECKOMN 2 2 - - -
xumun. KonudecTBeHHBIH aHamu3. OMUOKY B
AHATUTHYCCKHUX ONPEICIICHUSIX)
Tema 6 «TuTpuMeTpUUECKUI aHATIU3. 10 2 4 4
Kuc10THO-OCHOBHOE TUTPOBAHHE)
Tema 7 «TuTpuMeTpUYECKUIN aHATU3. 4 - 2 - 2
KommiiekcoHOMeTpUYeCcKOe TUTPOBAHUEY
Tema 8. «TurpumeTprudeckuii anamus. 4 - 2 2
OKHUCIIUTENILHO-BOCCTAHOBUTEIBHOEC
TUTPOBAHHEY
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 108 16 32 2,4 57,6
HNToro mo gucuuninge 108 16 32 2,4 57,6




Paznen 1 «Heopranmuyeckasi 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; (hU3MUECKUE U XUMHUYECKHUE CUIIbI, 00YCIOBIMBAIOIIME 00pa30oBaHUE pac-
TBOPOB; OTJINYUE CUIILHBIX JIEKTPOJIUTOB OT CIAOBIX; TUIIBI CHIIBHBIX 3JIEKTPOJIUTOB;
TUApATalsg WOHOB, MEPBUYHAS U BTOPUYHAS THAPATHBIC 000JOYKU, KPUCTAJIIOTH/I-
paThl; aKTUBHOCTH, KOA(D(PUIIMEHT aKTUBHOCTH; TUIIBI CIAOBIX JJIEKTPOIUTOB, KOH-
CTaHTBI U CTETIEHU JWCCOIMALINU CIIa0BIX 3JEKTPOIMTOB; BOJA KaK CIIa0BIA 3JIEKTPO-
JIUT, NIOHHOE MPOU3BEAECHUE BOJbI, BOJOPOAHBIA U TUAPOKCHIIBHBIN MTOKA3ATENN pac-
TBOPOB, CIIOCOOBI M3MEPEHHUST BOJOPOJTHOTO MOKa3aTess; OypepHbie pacTBOPHI; TH/I-
pONU3 COJIEN, TUIBI TUAPOJIN3a, KOHCTAHTBI U CTEIEHU THAPOIU3a COJICH; 3HAUCHHE
PacTBOPOB CUJIbHBIX U CIA0BIX DJIEKTPOJIUTOB B XUMUU U OMOJIOTHHU.

Tema 2 «CxopocTh U SHEPreTHKa XUMUUECKUX peakiuid. XMMUYECKOE PaBHO-
BECHE)»

Cpennsis 1 UCTUHHASE CKOPOCTh XUMHUYECKON peakinu; (PaKTopbl, BIUSIONINE
Ha CKOPOCTb PEAKLMU; XUMUYECKasl PEaKUMs KAaK IOCIEI0BATEIBHOCTh JJIEMEHTAP-
HBIX CTaJUM; 3aKOH JEHCTBYIOIIUX MAacC JUIs JIEMEHTAPHOM CTaqud XUMHUYECKOU pe-
aKI[MH, KOHCTAHTa CKOPOCTH PEAKIHH; 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIINU
OT TeMmIiepaTypsl, npaBuiio Bant-I'odda, ypaBHeHue AppeHuyca, SHEprusi aKTUBa-
1MUY, YSHEPTETUUECKUM Oaphep, aKTUBUPOBAHHBIN KOMIUIEKC, KaTaJlu3, KaTalu3aTophI,
(dhepMEeHTBI; 3HAUCHUE YUYCHUSI O CKOPOCTH XUMHUUYECKOW Peakiiui B XUMUHU, OUOJIOTUU
M CEJIbCKOM XO3SIMCTBE; XMMHUYECKOE PABHOBECHE KAaK KOHEYHBIA pPE3ylbTaT CaMo-
MPOU3BOJILHOTO MPOTEKaHUsI 0OpaTUMOM peakiuu, AMHAMUYECKUN XapakTep XUMHU-
YECKOTI0 PAaBHOBECHS, MPU3HAKU UCTUHHOTO PABHOBECHS, 3aKOH JECUCTBYIOIIUX MACC
JUI. XUMUYECKOTro paBHoBecus, npuHuun Jle Illatense, poib XUMHUYECKHUX paBHOBE-
CUU B MPUPOJIC; TEPMOJAUHAMUYECKUE CUCTEMBI: OTKPBITHIC, 3aKPBIThIE, U30JIUPOBAH-
HbIC, TOMOT€HHBIC U T€TEPOTEeHHBIC; BHYTPEHHSSI DHEPTHUsl, SHTAJIBINS, TETIOBOM d(]-
(beKT XMMUYEeCKO# peakinu, 3aKkoH ['ecca, SHTpoMUs KaKk Mepa BEPOSITHOCTH COCTOSI-
HUS CUCTEMBbI, U3MEHEHHUE dHeprun [ nbOca Kak KpUTepuil BO3MOKHOCTH CaMOTIPOU3-
BOJIBHOT'O ITIPOTEKAHUS PEAKIUH.

Tema 3 «OKUCTUTEIIBEHO-BOCCTAHOBUTEIHHBIC PEAKITAN

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, CTENIEHb OKUCICHUS, OKHCIIUTE-
JU W BOCCTAHOBUTENMW, OKHCIEHHUE W BOCCTAaHOBJIIEHWE;, COCTABJICHUE YPAaBHEHMS
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUi (METOJ MOHHBIX MOJypEeaKIlnii); OKKC-
JIMTEIIbHO-BOCCTAHOBUTEIIbHBIE TTOTEHIIMANBI; YpaBHeHUEe HepHcra; onpenenenue Ha-
MPaBJICHUS MNPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C TMOMOIIbIO
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIMAJIOB, poib OKHMCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN B IIPUPOE.

Tema 4 «KoMIIEKCHBIE COETUHEHUS»

KowmriekcHble coeMHEHUs, CTPOSHNWE KOOPAUHAIIMOHHON C(hephl KOMIUICKC-
HBIX COEIMHEHUI: KOMILIEKCOOOpa30BaTeb, TUTAH/IbI, JOHOPHBIC aTOMBI JINTAHJIOB,
JIEHTATHOCTh, KOOPIAMHAIMOHHOE YHCJI0, TEOMETPUsl KOOPIWHAIMOHHOW Chephl;
BHeITHEC(hepHbIE MOHBI; KOMIUIEKCHI C XeJIaTO00Pa3yIONUMU U MaKPOITMKINIECKUMU
JUTaHAaMU; AUCCOIMALNS KOMIUIEKCHBIX COEAWHEHUN B pacTBOpPAaX, KOHCTAHTHI YC-
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TOMYMBOCTH M KOHCTaHThl HECTOMKOCTH; (PAKTOpbI, BIUSIONIME HAa YCTOMYMBOCTH
KOMIUIEKCHBIX COEMHEHHI B paCTBOpax: TEMIIEPATYpPA, XEJATHBIA U MaKPOLIMKINYE-
ckuil 3¢ deKThI, 3apsia HEHTPAIBHOIO MOHA-KOMIUIEKCOOOpa3oBaTeisi, TEOpUsl KOOp-
JTUHAIMOHHOM XMMUYECKOW CBSI3M, 3HaUYE€HHUE KOMIUIEKCHBIX COCIMHEHUA B OMOXU-
MHUH KJIETKH.

Pa3znen 2 «AHaJuTHYECKAs] XUMUS»

Tema 5 «llpeamMer u 3amaun aHanmuTUYecKor xumuu. KonuecTBEHHBIN aHa-
nu3. OmKOKY B aHAUTUTUYECKUX OMPEICTICHUSIX)

[IpeameT u 3amaum aHanuTHYeCKOoW xumun. Kriaccubukamnuss METOIOB aHAH-
THYECKOW XUMHUU. KoJlmduecTBEHHBIM aHaIn3. MeToabl KOJIMYECTBEHHOIO aHAIM3a.
[TonroroBka k ananu3y. CtaTuctTuueckas 00paboTka pe3yIbTaTOB aHAIN3A.

Tema 6 «Tutpumerpuueckuit ananu3. KHCI0THO-OCHOBHOE TUTPOBAHUE)

3aKOH SKBHUBAJICHTOB; TEXHUKA TUTPOBAHUS, CIIOCOOBI TUTPOBAHUSI; CTAHIAPT-
HbIC BEIIECTBA; TPEOOBAHUS K CTAHIAPTHBIM BEIIECTBAM; CTAHJIAPTHBIE PAaCTBOPHI;
NEepPBUYHBIC CTAaHAAPTHBIE PACTBOPHI; BTOPUYHBIE CTAHJIAPTHBIE PAcTBOPHI; paboune
pacTBOPBI; CTaHIAPTU3UPOBAHHBIC PACTBOPHI; TPeOOBAaHUS K PEAKIMSIM; MPUMEHSse-
MBIM B TUTPUMETPUYECKOM aHAJU3€; OCHOBHBIE pado4HMe pPacTBOPHI B KHUCIOTHO-
OCHOBHOM THUTPOBAHWH; OCHOBHBIE CTaHJAPTHBIE BEIIECTBA B KUCIOTHO-OCHOBHOM
TUTPOBAHHH; BEIIECTBA, OMPEIEIAEMbIE METOAOM KUCIOTHO-OCHOBHOTO TUTPOBAHUS;
MOCTPOCHUE KPUBBIX TUTPOBaHMS; (PUKCUPOBAHHE TOUKH SKBUBAJICHTHOCTH, BHIOOD
WHIUKATOPA; MPUTOTOBJIEHUE pab0OYero pacTBopa XJIOPOBOAOPOJIHOM KUCIOTHI; MPU-
TOTOBJICHUE CTAHJIAPTHOIO PacTBOpa COAbl (KapOoHaTa HATPHA); CTaHIAPTU3AIUS pa-
00oyero pacteopa XJIOPOBOJOPOAHOW KUCIOTHI; ONpPEAEIICHUE KECTKOCTH BOJbI; BbI-
YHUCJIEHUE PE3yIbTaTOB; OIIMOKH KUCIOTHO-OCHOBHOT'O TUTPOBAHMUS.

Tema 7 «Tutpumerpuueckuili anamu3. KomiuiekcOHOMETpUUECKOE TUTPOBA-
HUE»

KowmriekcHble COeMHEHUS; KOMIUIEKCOOOPAa30BaTEM; KOMIUIEKCOHBI; KOM-
miekcoH III (B/ITA); neHTaTHOCTD; JIMTAH]Ibl; XeJIaThl; XeJaTHBINA 3((EKT; KOMIUICK-
COHATHI; (DUKCUPOBAHME TOYKH IKBHBAJICHTHOCTU, METAJUIOMHIAUKATOPHI; IPUOXPOM
4yépHbI T; Mypekcua; TEXHHKAa KOMILUIEKCOHOMETPUYECKOTO TUTPOBAHUS; BEILIECTBA,
onpeeNieMble METOAOM KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS; OCHOBHBIE CTaH-
JTapTHhIE W pabodMe PacTBOPHI METO/A; MPUTOTOBJIICHHE CTAHAAPTHOTO PacTBOpA
OJTA; onpenenenune conepKaHusi MardHus U KaJIbLUSA B pACTBOPE NPU COBMECTHOM
MPUCYTCTBUM; MACKUPYIOLIHWE areHThI; pa3/IeICHUE HWOHOB; BBIYUCIICHUE pPE3yJIbTa-
TOB; OITUOKH KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUSI.

Tema 8 «Turpumerpuueckuii aHanu3. OKHCIUTETLHO-BOCCTAHOBUTEIHLHOE
TUTPOBAHUEY

OKHCIIUTENHEHO-BOCCTAHOBUTEIILHbIE peakiuy; OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE TOTEHIMAJBI; TEXHUKA OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO
TUTPOBAHMS; TIEPMAHTAHATOMETHS; TUXPOMATOMETPUSI; UOJIOMETPHUS; OCHOBHBIE pa-
O0oune pacTBOpPHI METOJIOB; OCHOBHBIC CTaHAAPTHBIE PACTBOPHI; CIIOCOOBI (PUKCUPO-
BAHUSl TOYKU SKBHUBAJICHTHOCTH B OKHCIHUTEIIBHO-BOCCTAHOBUTEIBHOM TUTPOBAHUM;
PENOKC-UHIUKATOPHI; OE3bIHANKATOPHOE TUTPOBAHUE; aBTOKATAIIN3; MIPUTOTOBJICHHE
CTaHJIaPTHOTO pacTBOpa OKcajaTa HaTpHs; CTaHAapTU3alus paboyero pacTBopa mnep-
MaHraHata KaJidsi; OImpeesieHue Kelie3a MepPMaHraHaTOMETPUUECKUM METOJIOM; BbI-



YUCJICHUEC PCE3YyJILbTATOB, OIINOKHU METOJa OKHCIIMTCIBHO-BOCCTAHOBUTCIIBHOT'O THT-
POBaHUA.

4.3 Jlexknuuu/nadopaTopHble 3aHATHSA

Tabmuma 4
Conepmam/le neKunﬁ/ﬂaﬁopaTopﬂoro NMPAaKTUKYMa U KOHTPOJbHbIE
MEpPONPUATHSH
Ne Ne u Ha3zBanme Jexknmii/ ®opmupyem Bux Koxa-Bo
Ne paznena ble KOHTPOJILHOTO
n/n JIa00PATOPHOI0 MPAKTHKYMA 4acoB
KOMIIETEHIINH | MEPONPHUSITHS
1. Pa3znen 1. Heopranudeckas Xumusi 36
Tema 1. Pac- Jlexmmst Ne 1. PacTBOpHI. ) 2
TBOPBI
JlaGopaTtopHas padota Ne 1. «Ilpwu- 3amuTa Jabopa-
TOTOBJICHUE PACTBOPOB 33JJAHHOTO TOPHOM PadoTHI,
cocTaBa» UHOUBUOYAJIb- 4
HOE 3aJlaHue,
KOHTPOJIbHAS
paboTa
Jlextus Ne 2. Bona kak cinaObrit
anekTpoauT. IoHHOe npousBene- ) 2
HUE BoJbl. Boopo kI nTOKa3a-
tenb. BydepHbie pacTBOpEL.
Jlaboparophuas padora Ne 2. «Dxc- 3amuTa nabopa-
MEPUMEHTAIBHOE OTpeieNiCHIE BO- TOpPHOM paboTHI,
JOPOJHOTO MOKA3aTeNsD» WHIMBH]yaJTh- 4
HOE 33/IaHue,
KOHTPOJIbHAS
pabora
Jlexuus Ne 3. Tuaponus coneit OITK-4 5
Jlaboparophas padota Ne 3. «U3y- 3amuTa Jadopa-
YEHUs BJIUSIHUSA NIPUPOJBI COJIH, TOpPHOM paboTHI,
TEMIIEPaTyphl U KOHIIEHTPALIUU VHIWBHTY aJTh- 4
pacTBOpa Ha IPOIIECC THIPOIIA3A» HOE 3aJlaHue,
KOHTPOJIbHAs
pabota
Tema 2. Jlexmus Ne 4. Xumundeckas KUHe- ) 2
CkopocTb U THKa. XMMHUYCCKOE PAaBHOBECHE
JHEpTeTHKa JlaGopaTtophast pabota Ne 4. 3amura tabopa-
XUMHYECKUX «CmeleHne XuMUIeCKOTro paBHO- TOpPHO paboTHI,
peakuuii. Xu- | Becus» 150301050:3701 320 13 4
MHYECKOE HOE 3a/IaHue,
paBHOBeEcHE OIIPOC T10 TeMaM
1-2
Tema 3. Okuc- | Jleknus Ne 5. OxkuciauTenbHo- ) 2
JUTENBHO- BOCCTaHOBHUTEJbHBIC PEAKIIUN
BOCCTaHOBHU- Jlaboparopnas pabora Ne 5. 3amuTa Jabopa-
TeJbHBIE pe- «OKUCIUTENBHO- TOpPHO paboTHI,
AKIINH BOCCTAHOBHUTCJILHBIC PECAKITUN> WHIWBUOYAJIb- 6
HOE 3a/IaHue,
KOHTPOJIbHAS
pabota
Tewma 4. Kom- | Jlexmust Ne 6. KommekcHbie co- ) 5

IIJICKCHBIC CO-

€IUHEHNS
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. dopmupyem Bn
Ne Ne u Ha3Banme Jexknmii/ pMHPY A Koxa-Bo
Ne pazgena ble KOHTPOJILHOIO
n/n JIa00PATOPHOI0 MPAKTHKYMA 4acoB
KOMIIETCHIIMH | MepOoNpHATHS
SJMHCHUS Jlaboparophas padota Ne 6. «3y-
9 3amuTa nabopa-
YEHUE CBOMCTB KOMIUIEKCHBIX CO- . 2
N TOPHOH paboTHI
€AMHEHUI»
2 Pazgen 2. AHanuTHYeCKasi XMMUS 12
Tewma 5.
IIpenmet u
3aJa4u aHaIH-
THUYECKOHN XU-
Jlexuua Ne 7. ITpeamert u 3amauu
muu. Konnue- o
. aHanuTHyeckoil xumuu. Konmnuect-
CTBEHHBIN - - 1
BeHHBII aHanu3. OMKMOKY B aHATU-
atatms. THUYECKUX ONPEACIICHHUSIX
Oumbku B p
aHaJUTHIC-
CKHUX OTIpefe-
JICHUSIX
Tema 6. Tur- Jlextus Ne 8. Turpumerpuueckuit
puMeTpude- aHanu3. KuciaoTHo-ocHOBHOE THT- - 1
CKUU aHaJu3. poBaHue
Kucnotno- Jlaboparopnas pabora Ne 7. «[Ipu-
OCHOBHOE€ TUT- | FOTOBJICHHE pabOYero pacTeopa - 1
poBaHHe XJIOPOBOJIOPOJTHOM KUCIIOTED)
Jlaboparophas padora Ne 8. «[Ipu-
TOTOBJICHUE CTaHJIAPTHOTO PacTBO- - 1
pa kapOOHaTa HATPHUS»
Jlaboparophnas padora Ne 9. OIK-4
«Crannaptusamus pabodero pac- 1
TBOpA XJIOPOBOAOPOTHON KUCIIO-
TBI»
KonTtponbHas mabopaTopras pabo-
3amuTa nabopa-
ta Ne 10. «Onpenenenune kapoo- 1
N TOPHBIX PadOT
HAaTHOM KECTKOCTH BOABIY
Tema 7. Tut- | JlabopaTopnas padora Ne 11.
puMeTpude- «[IpuroropneHue CTaHAAPTHOTO - 2
CKUI aHaIu3. pactBopa DATA»
Kommiexco- KonTtponbHas mabopaTopras pabo-
HOMeETpHUYe- ta Ne 12. «Onpezenenue conepxa- 3amura abopa- 1
CKO€ TUTPOBA- | HUSI MarHWs W KaJbIHS P COBME- TOPHBIX PaboOT
HHE CTHOM ITPUCYTCTBHI)
Tema 8. Tut- | JlabopaTopnas padora Ne 13.
puMeTpude- «IIpuroroBneHue CTaHAAPTHOTO - 1
CKWU aHAIIM3. | pacTBOpa OKCaJaTa HATPHUS»
Oxucnurens- | JlabopatopHast padora Ne 14,
HO- «CranmapTtuzanus pabouero pac- - 1
BOCCTaHOBH- TBOpA MEepPMaHTaHATa KaJIUs
TEILHOC THT- KonTtponshas nabopatopHas pabo- 3amura tabopa- 1
poBaHUE ta Ne 15. «Onpenenenue xene3a» TOPHBIX PaboOT
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Tabmuma 5

Hepeqeﬂb BOIIPOCOB JIJIsI CAMOCTOATEC/ILHOI0 N3YYCHUHA TUCHUIIIIMHBI

Ne
/o

Ne pazgena u TeMbl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJILHOT0 U3yYeHU sl

DopMuUpYyeMBbI
e
KOMIIeTeHIIHH

Pa3nea 1. Heoprannueckasi

XUMUA

1.

Tema 1. PacTBOpBI

3aKOH HSKBUBAJCHTOB, XUMHYECKHH SKBUBAJICHT,
(bakTop SKBUBAICHTHOCTH, MOJISIPHASI Macca IKBH-
BaJICHTa; MOJISpHAs KOHIIGHTpAIUs, MOJSpHas
KOHLIEHTpalusi 5SKBUBAJEHTA, MaccoBas J0Jis,
TUTpP, TEPMOJUHAMHYECKHE NPUYMHBI 00pa3oBa-
HUS PACTBOPOB; (DU3UYECKHE M XUMHUECKUE CHIIBI,
oOycroBnuBarone 00pa3oBaHUE PACTBOPOB; OT-
JTUYHUE CUIIBHBIX 3JICKTPOJIMTOB OT CIAOBIX; THUIIBI
CUWJIbHBIX DJIEKTPOJIUTOB; TUpATaIlUsi NOHOB, Iep-
BUYHAs W BTOPUYHAS TUAPATHBIE O00OJIOYKU, KPHU-
CTAJJIOTUAPATHI, AKTUBHOCTb, KOI()PHUIIMEHT ak-
TUBHOCTH; THUIIBI CITA0BIX AJIEKTPOJIUTOB, KOHCTAH-
Thl M CTEMEHU IUCCOIUAINK CIA0bIX IEKTPOIIH-
TOB; BOJIa KaK CJIa0bli AJIEKTPOJIUT, HOHHOE MpO-
U3BEJICHNE BOJbI, BOJOPOAHBINA U THIPOKCHIBHBIN
[IOKa3aTelIu PAacTBOPOB, CIIOCOOBI M3MEPEHMS BO-
JIOPOJIHOTO TOKazaTens; OydepHble pacTBOPHI,
TUAPOJIN3 COJICH, TUIBI THAPOJIN3a, KOHCTAHTHI U
CTENEeHH THAPOJSIN3a COJIeH; 3HAUEHHE DPACTBOPOB
CUJIBHBIX M CJIA0BIX JIEKTPOJIMTOB B XUMHUU U OUO-
JIOTUH

Tema 2. CkopocTh H
JHEpreTHKa XUMHYe-
CKMX peaKkuui. XUMH-
4ECKOE PaBHOBECHE

CpenHsst 1 UCTUHHAST CKOPOCTh XUMHUYECKOH pe-
akuuu; (GakTopbl, BIMSIONINE HA CKOPOCTh peak-
MW, XUMUYECKas peakius KakK IMOCJIeI0BaTEIb-
HOCTh JJIEMEHTApHBIX CTaJHi; 3aKOH JIEUCTBYIO-
HIMX MACC JJISI QJIEMEHTAPHOW CTaJIMU XUMHUYECKOMN
peaklMK, KOHCTaHTa CKOPOCTHU PEaKIU; 3aBUCHU-
MOCTh CKOPOCTH XUMHUYECKON pEeakIMu OT TeMIIe-
patypsl, npaBuno Baut-I'odda, ypaBuenue Appe-
HUyCa, DHEPrusi aKTUBAIMU, HHEPreTUYECKHM
Oaprep, akTUBUPOBAHHBIN KOMILIEKC, KaTalln3, Ka-
Taau3aTophl, PEPMEHTHI; 3HAUCHHE YUCHHUS O CKO-
POCTH XMMHUYECKOH peaklliy B XUMHUH, OMOJIOTUU U
CEIbCKOM XO35MCTBE; XHMHYECKOE PAaBHOBECHE
KaK KOHEUYHBIH pe3ylbTaT CaMONPOU3BOJIBLHOTO
MPOTEKaHUsI 00paTUMOM peaKIuu, TUHAMHYECKHUI
XapakTep XUMHUYECKOrO0 pPaBHOBECHUsS, NPHU3HAKU
WCTUHHOTO PAaBHOBECHUS, 3aKOH JCHCTBYIOIINX
Macc JUisi XMMUYECKOT0 paBHOBecHs, puHuuI Jle
[[Tatenbe, posib XUMUUECKUX PABHOBECHH B TPHU-
pozie; TEPMOJUHAMHYECKUE CHUCTEMBI: OTKPBITHIE,
3aKpBITHIE, U30JIMPOBAHHBIE, TOMOTCHHBIC U TETe-
POTEHHbIE; BHYTPEHHSI dHEPIusl, SHTAIbIMS, TEIl-
J0BOM 3((PEeKT XUMHUUECKOW peakInu, 3aKoH [ ec-
ca, SHTPOMUSI KaK Mepa BEPOATHOCTU COCTOSHHS
CHUCTeMBbI, n3MeHeHue sHeprun ['md0Oca kak KpuTe-
puil BOBMOXKHOCTH CaMOIIPOU3BOJILHOTO MPOTEKa-

OIlK-1
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Ne paznena u Tembl

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB JIJIsI
CaMOCTOSITEILHOTO U3YYeHH s

DopMuUpyeMbI
e
KOMIIeTeHIIUN

HUs peaKklu

Tema 3. OxuCIHTEIIb-
HO-
BOCCTAHOBHUTEJILHBIE
peaKkiuu.

OKHCITUTENbHO-BOCCTAHOBUTEIILHBIE peaxium,
CTENEHb OKUCIEHUS, OKUCIUTEIN U BOCCTAHOBU-
TE€JH, OKUCIIEHUE U BOCCTAHOBJICHHUE; COCTABIICHHE
YpaBHEHUSI  OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil (MeTOoJ] MOHHBIX MOJYPEaKIHii); OKUCITHU-
TEJIbHO-BOCCTAHOBUTEIIbHBIE TMOTCHIUABI;, YpaB-
HeHue HepHcra; onpeneneHue HampaBlieHUs MPO-
TEKaHUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
aKIHii c MTOMOUIBIO OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX MOTEHIIMATIOB, POJIb OKUCIIHU-
TEIbHO-BOCCTAHOBUTEINILHBIX PEAKINil B IPUPOJIE.

Tema 4. Kowmmiekc-
HbIE€ COEIUHEHUS

KomnnekcHpie coeHEHus, CTPOCHUE KOOPAUHA-
IIMOHHOM cdepbl KOMIUICKCHBIX COCIMHCHHM:
KOMILJIEKCOOOpa3oBaTellb, JIMTaHAbL, JOHOPHBIE
aTOMBbI JIMTaHJOB, JEHTATHOCTb, KOOPAMHAIIMOH-
HOE YHCIIO, TEOMETPHSI KOOPIUHAIIMOHHOU chepsr;
BHeEIIHEeC(DepHBIE MOHBI; KOMILIEKCHI C XeIaT000-
pasylOIMMHA U MaKpOUUKINYECKUMU JIMTAHIAMU;
JIUCCOLMaIMs KOMIUIEKCHBIX COEIMHEHHH B pac-
TBOpPAX, KOHCTAHTHl YCTOMYMBOCTH U KOHCTAHTHI
HECTOUKOCTH; (DaKTOPbI, BIMSIONINE HA YCTOWYU-
BOCTh KOMIUIEKCHBIX COEJMHEHUN B pPacTBOpax:
TEMIIEpaTypa, XEJaTHbIH M MAaKpPOLMKIMYECKUI
b exTsI, 3apsy LHEHTPATILHOTO MOHa-
KOMIUIEKCO0OpazoBaTesi, TeoOpusi KOOPAHMHAIINOH-
HOM XMMHWYECKON CBS3H, 3HAUCHHE KOMIIICKCHBIX
COCOUHEHUH B OMOXUMHH KJICTKH

Pa3gen 2. AHaJuTHYECKA XUMUSA

5.

Tema 5. Ilpenmer u
3aJ1a9u aHaJIMTUYe-
ckoii xumuu. Kommae-
CTBCHHBIN aHaJIM3.
OmmbKkyd B aHAJIUTH-
YECKUX ONPEIEITCHUIX

[Ipeamer u 3amaum aHanuTUyeckoi xumun. Knac-
cu(dukanys METoJ0B aHATUTHYECKON xumuu. Ko-
JUYECTBECHHBIM aHaln3. MeToabl KOJIMYECTBEHHO-
ro ananusa. [logroroska k ananuzy. Crarucruye-
ckasg 00paboTka pe3ynbTaroB aHanu3a. OCHOBHBIE
MOHATHUS METPOJIOTUA XUMHYECKOTO aHAJIN3a; I0-
HSTUE TOTPEITHOCTH H3MEPEHHUs, KIacCUu(UKaIHs
MOTPEITHOCTEH; a0COMIOTHASI TIOTPEITHOCTD; OTHO-
CUTEJbHAsl TMOTPEIIHOCTh; Cily4yaliHas MOrpell-
HOCTh; CHCTEMAaTH4YecKas MOTPENTHOCTh; Tpyodas
MOTPEUIHOCTh (TIPOMax); JOBEPUTENIbHBIA HMHTEp-
Baj

Tema 6. Tutpumerpu-
yeckni aHanus. Ku-
CIIOTHO-OCHOBHOE
TUTPOBAHUE

3aKOH SKBUBAJIECHTOB; TEXHHWKA TUTPOBAHHUSA; CIIO-
coObl TUTPOBaHUS; CTaHJIAPTHHIE BEUIECTBA; Tpe-
OoBaHMs K CTaHJIAPTHBIM BEILECTBAM; CTaHIAPT-
HbI€ PacTBOpPHI; MEPBUYHBIE CTaHIAPTHBIE PACTBO-
pBl; BTOPUYHBIE CTaHJAPTHBIE PACTBOPHI; pabouue
pacTBOPBI; CTaHAAPTU3UPOBAHHBIE PACTBOPHI; Tpe-
OOBaHMS K peaKIHsIM; IPUMEHIEMBIM B THTPHUMET-
PHUYECKOM aHaJIN3€e; OCHOBHBIE pabO4He PacTBOPHI
B KHCJIOTHO-OCHOBHOM THUTPOBAaHUHU; OCHOBHBIE

OIIK-1
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n/n

Ne paznena u Tembl

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB JIJIsI
CaMOCTOSITEILHOTO U3YYeHH s

DopMuUpyeMbI
e
KOMIIeTeHIIUN

CTaH/JapTHBIC BEIIECTBA B KHCIOTHO-OCHOBHOM
TUTPOBAHMU; BEIIECTBA, OINPENEIIEMbIE METOJIOM
KHCIIOTHO-OCHOBHOTO THTPOBAHHS; IOCTPOCHHE
KPUBBIX TUTPOBAHUS, (UKCUPOBAHUE TOYKH SKBH-
BaJICHTHOCTH, BBIOOp WHAMKATOPA; TIPUTOTOBIICHHE
pabouero pacTBopa XJIOPOBOIOPOIHON KHCIIOTBI;
MPUTOTOBIICHUE CTAaHAAPTHOTO PAcTBOpPA COIBI
(kapOboHaTa HaTpus), CTaHAApTHU3AIMsA paboyero
pacTBopa XJIOPOBOJOPOJHON KHCIIOTHI; Ompesene-
HUE XECTKOCTH BOJBI; BHIYHCICHUE PE3YJIbTATOB;
OIMOKY KHUCIOTHO-OCHOBHOT'O TUTPOBAHUS

Tema 7. Tutpumerpu-
yeckui aHanus. Kowm-
IJIEKCOHOMETpHUYE-
CKO€ TUTPOBaHUE

KommiekcHble coenHeHHs; KOMILIEKCOoOpa3oBa-
Tenu; KOoMIUIeKCOHBI; komruiekcod III (BATA);
JICHTaTHOCTh; JIMTaHbl; XeNaThl; XEJaTHbIH 3¢-
(eKT; KOMIUIEKCOHATHI; (PUKCHPOBAHUE TOUYKU K-
BUBAJICHTHOCTH, METAJUIOMHAMKATOPBI; IPUOXPOM
y€pHbIN T; MypeKCu; TEXHHKAa KOMIIJIEKCOHOMET-
PHUYECKOr0 TUTPOBAHHUS; BEILIECTBA, ONPEAEIIAEMBbIC
METOJOM KOMIIJIEKCOHOMETPUYECKOTO THUTPOBA-
HUSI; OCHOBHBIE CTaHJIapTHbIE U paboune pacTBOPHI
METO/a; MPUTOTOBIIEHHE CTAaHJAPTHOIO pacTBOpa
OATA; omnpenencHue coaepkKaHWs MarHus U
KaJIBLIMSI B PACTBOPE IIPU COBMECTHOM IIPUCYTCT-
BHUH; MACKUPYIOLIME areHThl, Pa3leieHUE HOHOB;
BBIUMCJIEHHE pEe3yNbTATOB; OIIMOKM KOMILIEKCO-
HOMETPUYECKOTO0 TUTPOBAHUS

Tema 8. Tutpumerpu-
YeCcKUi aHamu3.
OKHUCIIUTENILHO-
BOCCTaHOBUTEIHHOE
TUTPOBAHUE

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC peakiuy;
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE TTOTEHUUAIBL;
TEXHUKA OKHCITUTEIHHO-BOCCTAHOBUTEIHHOTO
TUTPOBAHUS; TEPMAHTAHATOMETHUS; JIUXPOMATO-
METpHSI; HOJOMETPHS; OCHOBHBIE pabo4Hre pacTBO-
pBl METOJIOB; OCHOBHBIE CTAHJIAPTHBIE PACTBOPHI;
crocoObl (PUKCUPOBAHUS TOUYKH SKBHUBAJIEHTHOCTH
B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM THUTPOBA-
HUU, PEIOKC-MHIUKATOPBI;  O€3BIHIUKATOPHOE
TUTPOBAHUE; ABTOKATAJIU3; MPUTOTOBIIEHUE CTaH-
JApTHOTO pacTBOpa OKcajlaTa HAaTpusl; CTaHAApTH-
3anus pabodero pacTBopa IMepMaHTaHATa Kajus;
orpezieNieHue Kene3a MepMaHraHaTOMETPHUUYECKUM
METOJIOM; BBIYUCIICHHUE PE3yJIbTaTOB; OLIUOKU Me-
TOAQ OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHOTO THTPO-
BaHUs
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5. O6pa3oBaTe/ibHbIE€ TEXHOJIOTUH

Ta0muma 6
IlpuMeHeHre AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTHI
Ne HanmeHoBaHMe HCII0JIb3YEeMBbIX AKTHUBHBIX M
11/-11 Tema u popma 3ansaTus HHTEPAKTUBHBIX 00Pa30BaTeJbHBIX TEXHOJI0-
rui
1. | l'upponus conent JIP | PaGota B MasbIX rpymnmax
2. | Xumu4deckass KHHETHKA. XUMUYe-
JIP | PabGoTta B MaJIbIX rpyrmimax
CKOE€ PaBHOBECHE
3. | OKHUCIUTENHEHO-BOCCTAHOBUTEIHHBIC
JIP | PabGoTta B MaJIbIX rpyIimax
peakuumn
4. | KommuiekcHbIe COeTMHEHUS JIP | PaGota B ManbIX rpymnmax

6. Telcyumii KOHTPOJb YCIIEBAEMOCTHN ! NIPOMEKYTOUYHAA aTTECTAllMA 110 UTOraM
OCBOCHHUA NUCHUIIJIMHBI

6.1. KoutpoJibHble padoThl, HHAUBHIYAJIbHbIE 32JaHUs, ONIPOC, IK3aMeH

[TpuMepsl KOHTPOJILHEIX padoT:

OEJEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OFPA30OBATEJIBHOE YUPEXJIEHUE

. 3 BBICHIEI'O OBPA30OBAHU A

T POCCHUMCKHM IT'OCYJJAPCTBEHHbBI ATPAPHBIA YHUBEPCUTET —
MCXA umenu K.A. TUMHUPSI3EBA

(®I'bOY BO PI'AY - MCXA umenn K.A. TumupsizeBa)

Kadenpa xumuu
KontponbHas padota «CriocoObl BEIpaKEHUSI COCTaBa PACTBOPOBY
Bapuanr 1
1. Kak Ha3pIBaeTcst OTHOIIEHHE KoJimyecTBa B (Mouib), comepxkaiierocsi B pacTBope, K
00BeMy 3TOro pacTBopa?
2. Kakas yacTtuiia sSiBJISIETCA S5KBUBAIICHTOM CEPHOU KHCIIOTHI B PEAKIINU:
H,SO,+ 2NaOH = Na,S0O, + 2H,0?
3. CKOJIbKO TpaMMOB XJIOpHJia HaTpusl TpeOyeTcs s mpurotosienus 1 1 20%-ro
pacTBopa MmIoTHOCTRIO 1,15 r/min?
4. Beraucnute TUTp 50%-T0 pacTBOpa a30THOM KUCIOTHI TNIOTHOCTHIO 1,31 r/mit.
5. K 100 M1 pacTBOpa a30THOM KUCIOTHI C MOJISIPHOW KOHIIEHTpaIruei 1 Moib/in npu-
6asum 300 M1 BO/IBI. BeIUmcinTe MOJISIpPHYIO KOHIICHTPAITUIO TTOJTYYEHHOTO pa3daB-
JIEHHOT'O pacTBOpA.
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OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE VUPEXJIEHUE
BBICIIET'O OBPA3OBAHUA

POCCHUHNCKHI I'OCYJIAPCTBEHHbBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA
(®I'GOY BO PI'AY - MCXA umenn K.A. TumupszeBa)

Kadenpa xumuu
KontponbHas pabota
«BoIOpOoIHBIN TTOKA3ATENb

BapuanT 1
1. [OH] = 1,65 - 10°® monb/11. Berancmuts pOH.
2. Beruucnuts [H'] pactsopa, eciiu pOH 6,54,
3. Umerotcst nBa pactBopa ¢ pH 4 u 6. B xakom U3 HUX U BO CKOJBKO pa3 OoJiblie
KOHLIEHTpauusl HOHOB BoJiopoza?
4. Beruuciuts pH 0,2 M pactBopa ykcycHoi kuciotsl. K, = 1,75 - 10°.
5. Beruncnute pH 0,1 M dopmuatHoro 6ydepnoro pactBopa ¢ OTHOLIEHUEM KUCIIO-
TBI K comn 3:4. K, = 1,77 - 10™.

OEJEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YVUPEX/IEHUE
BBICIIEI'O OBPA3SOBAHUA

POCCHUNCKHI I'OCYIAPCTBEHHbBIN AT'PAPHBI YHUBEPCUTET —
MCXA nmenn K.A. TAMHUPSI3EBA
(®I'BOY BO PTAY - MCXA umenu K.A. Tumupszena)

Kadenpa xumunu
KoHntposnbHas paborta
«I'maponus conen»
Bapuanr 1

1. HanummmTe B COKpalleHHOW MOHHOUM (hopMe ypaBHEHHE PEaKIUU TUAPOIN3a HUT-
pata xene3a(lll) mo [-o¥ cTyneHu v BRIYUCIUTE KOHCTAHTY THAPOJIN3a 3TON COJIH.
2. Hanmumure xuMudeckyro GopMyy TOM U3 Ha3BaHHBIX HUXKE COJICH HATPUs, KOTO-
pasi THIpOJIM3yeTcs B HanOobIei crenenu: pocdar, hopmuar, HUTPUT.
3. Beruncnute crenenb rusiposmsa rujpokapoonara Harpus B 0,05 M pactBope 3TOM
COJIH.
4. Beruucaute pH 0,2 M pacTBopa HUTpaTa aMMOHHUS.
5. B kakom M3 nepeyucieHHbIX pacTBOPOB COJIEH JTAKMYC OKpAlllUBaeTCsl B KPACHBIN
LBET: XJIOPUJ HATPUS, XJIOPU aMMOHUS, TUIIOXJIOPUT HATpUA?

16



OEJNEPAJIBHOE TOCYIAPCTBEHHOE BIOIDXKETHOE OBPA30BATEJIbHOE YUYPEXIEHUE
BBICIHIETI'O OBPA3OBAHU A
POCCHUHNCKHI I'OCYJAPCTBEHHbBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA
(®I'BOY BO PI'AY - MCXA umenn K.A. Tumupszena)

Kadenpa xumun
KoHntposnbHas padota
«OKHUCIUTETHHO-BOCCTAHOBUTENIBHBIE PEAKIIUN
Bapuant 1

1. Ilonmp3yschr METOAOM MOJIypeaklMi, 3aKOHUYUTE YPaBHCHHUE PEAKIMH B HOHHOU
dbopme u oacuuTaliTe CyMMy KO3(DPHUITUSHTOB:
Sb* + MnO, + H" — Sb™ + ...
2. ITonb3ysach METOOM MOJTYpEaKINil, 3aKOHUNUTE YPaBHEHHE PEAKIIMU B MOJICKYJISIP-
HOM (popMe U mojicuuTanTe CymMmmy Kod3)PHUITMEHTOB:
H202 + KN02 + H2804 — NO +
3. Ilonp3ysich METOJIOM MOJTYPEaKIMi, 3aKOHYUTE YpPaBHEHUE PEAKIIUUA B MOJIEKYJISIP-
HOU (popMe 1 OTIpeIeTNTE MOJISIPHYIO MacCy SKBUBAJICHTA BOCCTAHOBUTEIIS:
KMnO, + KNO; + H,0 —
4. BBIMHCIHTH SICKTPOIHBIA MOTeHIuan cucteMmsl Pb®*/Pb, ecim [Pb®] = 0,06
Moutb/11, a [Pb] = 0,003 moms/m.
5. Kakum u3 BemiectB (Cly, Bry, 1) Hemb3st oCyIIECTBHTH CIEAYIONIYIO PEAKIUIO:
MnO, + e — MnO,*?

[Tpumepsl nHIMBUIYAITBLHBIX 3a1aHuid (CP):

3ananue «CrocoObl BEIpaKEHUs COCTaBa PACTBOPOB)
Bapuanr 1

1. B mpuioxxeHuu 2 NpuBEACHbBI COCTaBbl PACTBOPOB, UCIIOJIB3YEMBIX JIJIsl THPOTIOH-
HOTO BhIpAIlIMBaHMs PACTCHHUM B YCIOBUSX 3alIUIIEHHOTrO TpyHTa. [1onb3ysach 3 TUMHU
JAHHBIMH, BBIYUCIIUTE MOJIIPHYIO KOHIEHTPALNIO KaXI0M U3 COJIEd a30THOW KHCIIO-
ThI, BXOJSIIIIMX B COCTaB MUTaTesbHOro pactBopa Knona. IlnotHocTh pacTBOpa npu-
HSATH paBHO 1 r/mul.
2. B 240 mn Bonbl pactBopuiid 10 r xjmopuaa kanus. BeiancianTe MaccoByro J0JHO
ATOM COJIM B MPUTOTOBIEHHOM PacTBOPE.
3. KakoBa momnsipHast KoHIIeHTpamusl 2 H. pacTBopa (HochOpHON KUCIOTHI, €CIIA TIPO-
JTYKTOM peaKIuu HeuTpanuzanuu sBisieTcst ruapodocdar narpus?
4. Cxonbko rpaMMoB 25%-T0 pacTBOpa rUAPOKCUIA Kalus HYKHO TPpUWiIUTh K 400 M
BOJIbI, YTOOBI MPUTOTOBUTH 15%-11 pacTBOp?
5. CKOJIbKO MWJUTHJIUTPOB 2 H. pacTBOPa CEPHOM KUCIOTHI HYKHO B3STh JJISI IPUTO-
toByieHus 3 1 0,06 H. pacTBOpa?
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3ananue «BoaopoaHbIi oKa3aTeNby
Bapmuanr 1

1. Berunciutre pH tomatHoro coka, B 100 1 koToporo coaep:kurcsi 4 Mr KaTHOHOB
BOAOPOJA.

2. OntuManbHble 3HaueHUs pH MOYBBI A BBIpAIlMBAaHUS TOpOXa KOJIEONIIOTCS B
npenenax ot 6,0 no 8,0. Bo CKOJIBKO pa3 KOHUEHTpaMs KaTHOHOB BOJIOPOJA, COOT-
BETCTBYIOIIass MUHUMAJIBHOMY 3Ha4€HHIO pH, mpeBsIaeT KOHIEHTPAUIO KaTUOHOB
BOJIOPO/Ia, COOTBETCTBYIOIIYIO MAKCUMAJILHOMY 3HaueHUIo pH?

3. Beruucnure pH pactBopa XJI0poBOJOPOIHON KUCIOTHL, B 1 J1 KOTOPOTO CONEPIKUT-
cs1 36,5 r HCI: a) 6e3 yuéra oT/IM4YMs aKTUBHOCTH OT KOHIEHTpaIuu; 0) ¢ y4€ToM OT-
JUYMs aKTUBHOCTH OT KOHIEHTpAalMU (3HaUeHHE KO3(PPHUIIMEHTa aKTUBHOCTH CM. Ha
CTp. 76 yuyeOHuKa). MOXHO JIM B JAHHOM CJIy4yae MpeHeOpeyb OTIMYHEM aKTUBHOCTHU
OT KOHILICHTPalUH?

4. Bpruuciure CTeneHb Juccoluanuy MmypaBbuHoi kuciotel B 0,2 M pactBope u pH
ATOTO PacTBOpa.

5. Beruncniute pOH pactBopa, B 2 11 KOTOpOro coaepkutcs 1 Moiab ammuaka u 53,5 ¢
XJIOPHUJIa aMMOHUS.

3aganue «'uaponus conein
Bapuanr 1

1. Hanumure xumudeckyro ¢GopMylly M Ha3BaHUE COJIM, KOTOpas oOpa3yercst Mpu
cmerennn 164 ma 20%-ro pacTBopa ruapokcuaa HaTpus (TIOTHOCTH 1,22 1/mit) u
349 mn 10%-ro pacTBOpa XJIOPOBOAOPOIHON KUCIOTHI (TI0THOCTH 1,047 /™). Toa-
BEpraeTcs Jid 3Ta COJb THAPOJIN3Y?

2. Hannmmte xumMudeckyto (GopMyIry TOM W3 Ha3BaHHBIX HUXKE COJIEH HaTpwHsi, KOTO-
past moABEpraeTcs ruAPOIN3y B HAMOOJIbIIEH CTENEHU: TUIIOXJIOPUT, XJIOPUT, XJIOparT,
nepxJopar.

3. Hammmmure B cokparieHHOW MOHHON (hOopMe ypaBHEHHE PEaKIMK THIPOJIU3a XJI0-
puaa aTFOMUHUS ¥ BBIYUCIUTE KOHCTAHTY TUAPOIN3a STOW COJIM 10 IEPBOM CTYIEHHU.
4. PaccumTaiite cTeneHb TMAPOJIM3a XJOpUAa Mapradiia B pacTBOpe, TUTP KOTOPOIro
pasen 0,0125 r/m.

5. Beruncnute pH 0,25 M pactBopa HuTpuTa HaTpus npu temiepatype 0°C.

3amanue
«CKOpOCTh U DHEPreTUKa XUMUYECKUX peakiuii XMMUYECKOE PABHOBECHE)
Bapuant 1

1. DKCIIepUMEHTaIBbHO YCTAHOBJICHO, YTO 3aBUCUMOCTD CKOPOCTH Pa3IOKEHUS Ta30-
00pa3HOro MEHTAOKCH 1A J1a30Ta

2N20s () =4NO; ) + Oy

OT KOHIICHTpAIMK 3TOTO BeliecTBa onuchkiBaetcs ypaBHeHHueM V = KC(N,Os). Brrauc-

JUTE CKOPOCTh 3TOM peakmuu, ecnu KoHIeHTpaus N,Os cocraBiser 20MMoIb/T, a
-1

KOHCTaHTa CKOPOCTH paBHa 1,6 4.
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2. IIpu noBseiienun Temmepatypbl co 125°C 1o 150°C ckopocTh peakiuu yBeauuu-
nack B 32 pa3a. Beruncnure temriepaTypHbiil KO3 (UIMEHT CKOPOCTH PEAKIIMH.
3. B pesynbrare npoTekaHus 10 HEKOTOPOM CTENeHH 00paTUMON peakuu KaTaJIuTH-
YECKOT0 OKUCJIEHNS AMMHUAaKa yCTAaHOBUIIOCh XMMUYECKOE PABHOBECHE
4NH3 (r) + 502 T < 4NO (r) + 6H20 (r)

Bo ckonbko pa3 KOHCTaHTa CKOPOCTH OOpaTHOW PEaKIMM MEHbIIE KOHCTAHThI
CKOPOCTH MPSIMOW PEAKIIMH, ECIIM KOHCTAaHTa paBHOBecHs K. paBHa 10187
4. B KakOM HarpaBJI€HUU CMECTUTCS PABHOBECUE PEAKLIUU

AP + H,0 &> AIOH*" + H;
a) TIPY TOBBIIIEHUH TEMIIEPaTyphl: 0) Mpu 100ABICHUY IEI0YH?
5. Beluucnure U3MEHEHUE SHTPOIUU B PE3YNIBTATE PEAKIIMH
B2Hs () + 6H20 () = 2H3BO3 (rpyxen) + 6H2 (1.

3aganue «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIINY
Bapuanr 1
1. [Tonb3ysiCh METOJIOM MOHHBIX MOTYpEaKIHii, 3aKOHYUTE YpaBHEHUE PEAKIIUU B CO-
KpaIlleHHOW HOHHOU (hopMe
Bi*" + Br,+ OH — BiO; + ...

U TIOAICUUTANTE CYMMY CTEXUOMETPUUYECKUX KOIPDUIIMEHTOB.
2. ITonw3ysich METOJIOM MOHHBIX TIOJyPEaKIUi, 3aKOHUYNTE YPaBHECHUE PEAKITUN B MO-
JeKysipHON hopme

HCI + Mn02 — Clz + ...
U TIOAICUUTANTE CYMMY CTEXHOMETPUUYECKUX KOIPHUIIMEHTOB.
3. OnpenenuTe MOJSPHYIO MacCy HSKBHUBAJ€HTa BOCCTAHOBUTEINS B PEaKIUU, NMPUBE-
JIEHHOW B 3a7a4e 2.
4. Tlonw3ysich 3HAYEHUSMH CTAHIAPTHBIX SJEKTPOJHBIX IMMOTEHIIMATIOB, BBIYMCIIHTE
ANEKTPOABUKYIIYIO CUITYy PEaKIMU, IPUBEACHHON B 3a/1aue 2.
5. PaccumTaiiTe OKMCIUTEIIBHO-BOCCTAHOBUTEIBHBIN MTOTEHIIMA HHEPTHOTO dJIEK-
TpOJa B PacTBOpE, B KOTOPOM KOHIIEHTparms katinona Fe” pasua 3-10 mons/1, a
KoHueHTpauus katnona Fe®* cocrasmster 1+10™° mounb/m1.

BOHDOCBI JJIA ITIOATOTOBKH K OIMPOCY 110 TEMAaM 1-2

1. Pacuer conep:kaHusi KOMIIOHEHTOB pacTBOpa 3aJJaHHOT'O COCTaBA.

2. CriocoObl BBIpa)KEHUSI COCTaBa pacTBOpa U Mepexoi OT OJHOro crnocoda K JIpyro-
My.

3. Omnpenenenue pH 3amanHoro pacteopa, konuenTpauuu [H'] umn [OH] B pacTso-
pax CUJIBHBIX U CIa0BIX DJIEKTPOJIUTOB, B Oy(PepHBIX pacTBOpaXx.

4. Hanucanue ypaBHEHUs TMIPOJU3a B COKpAIIEHHOW MOHHOHM (hopme, pacuer KOH-
CTAaHThI TUIPOJIN3a, CTENCHU TUAPOIN3a U pH rupon3yromuxcs CoJieu.

5. HaxoxneHue CKOpOCTH peakiuu NPU U3MEHEHWH KOHIEHTPAUUU MCXOJHBIX Be-
LIECTB, TEMIEPATYPHI, TABICHUS.

6. BbrunciieHre KOHCTaHThl PaBHOBECHS, UCXOAHBIX MJIM PAaBHOBECHBIX KOHIIEHTpa-
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LIU KOMIIOHEHTOB peaKHI/IOHHOﬁ CMCCH.

7. YcTaHOBIICHHUE HarpaBJICHUA CMCUICHHA PAaBHOBCCHUA ITPH U3BMCHCHUHU YCJIOBI/Iﬁ
IMPOTCKAHUA PCAKITUU.

[IpuMepHBI ITepeYeHb BOMPOCOB K IK3aMEHY N0 AWCIUIINHE «XHUMUS HEOpraHuye-
CKasl ¥ aHAJTUTUYECKAS»

1. PacTBOpBI, IpuunHBI UX 0Opa3oBaHus. PU3NUYECKUE U XUMUYECKUE CUIIbI, IEUCT-
BYIOIIIME B pacTBopax. SBienne ruapatanuu. [ mapatasie o6omouku. Kpucramioru-
paThl. DJNEKTPOIUTHYECKAs TUCCOLUALUA. DIEKTPOIUThl. CUIIbHBIE U CIIA0bIE IIEK-
TpoJuThl. OTANYKEe CIA0BIX ANEKTPOIUTOB OT CHIIBHBIX. THIBI CIIa0BIX JIEKTPOIU-
ToB. KOHCTaHTa U CTeNeHb JUCCOLMAIMHU CIA0BIX AJICKTPOIUTOB. 3aKOH pa3BelICHUs
OcTtBanbaa (CBA3b KOHCTAHTHI U CTETICHU TUCCOIMAINN). 3aBUCUMOCTh CTETIEHU JIUC-
COILIMAIINK OT KOHIIEHTPAIMH CJIa00TO AJIEKTPOJIHTA.

2. Bona kak cna0Oblii snexktposnut. NoHHOE Mpou3BeeHHE BOJBI U €r0 3aBUCUMOCTh
OT TeMmneparypbl. BomopoaHblil mokaszaTelib B pacTBOpaxX CHJIBHBIX U CIAOBIX dJIEK-
TponuToB. Kucnas, HelTpanbHas U wienodHas cpeaa. CreneHb auccouuanuu, €€
CBSI3b C KOHIIGHTpAIMEH SJIEKTPOJIUTA U KOHCTaHTOW ero auccouuanuu. bydephHsie
pacTtBopbl. Tumsl 0ypepHbIX pacTBOPOB, UX COCTAB U MEXaHMU3M AeicTBUA. bydepnas
émkocTh. CriocoObl U3MEpEHUsT BOJOPOJHOrO MOKa3aTess. 3HaYeHUE PacTBOPOB Clia-
OBIX JIEKTPOJUTOB B MIPUPO/IE.

3. 'mapomu3 coneit. Tumel ruapoan3a (MpUMEPsl YpaBHEHUN pEaKIyi THIPOIM3a B
COKpaIll€HHOM MOHHOW U MoJeKyysipHoM (opme). KoHCcTaHTa U cTeneHb TuaposIu3a.
CryneHuarslii THAPOIN3. XapaKTEePUCTUKU CTYNIEHYaTOTro Tuaponn3a. O0paTUMBbIi 1
HEO0OpaTUMBII THIPOIIU3 (IPUMEPHI).

4. CxopocTh XxuMudeckoil peakiuu. CpenHsisi 1 UCTUHHAsT (MTHOBEHHAs1) CKOPOCTh
peakuuu. OCHOBHBIC (PAKTOPHI, BIUAIONIME HA CKOPOCTh PEAKIIUU. XHUMHUUYECKas pe-
aKIMs KaK MOCJIeI0BATEIbHOCTh AIEMEHTAPHBIX CTaANK (MEXaHU3M PEaKINK). 3aKOH
JEUCTBYIOIIMX MACC JJIsl DJIEMEHTAPHOM CTaIuM XUMHUYeCKoW peakiuu. Koncranra
CKOpPOCTH peakuuu. BausgHue KOHLEHTpPAlUUU U TEMIIEPATYPHI HA CKOPOCTh XUMHUYeE-
ckoit peakuuu. [IpaBuno Baut-I'odhda. YpaBuenune Appennyca. JHEprusi akTUBAIINH,
ASHEPreTUYECKUl Oapbhep, aKTUBUPOBAHHBIM KoMIUIEKC. Karanu3 W KaTaau3aTophl,
(bepMeHThl. XMMUYECKOE PAaBHOBECUE KaK KOHEUYHBIN pe3yabTaT CaMOIPOU3BOJIBHOIO
npoTekaHusi oopatumoi peakuuu. [Ipu3HaKu UCTUHHOTO PAaBHOBECHS U €r0 OTJIMYUE
OT KaXKYIIErocsi paBHOBECHUSI M CTALIMOHAPHOTO COCTOsIHUS cucTeMbl. [loHsiTue o da-
30BOM pPaBHOBECHH. J[MHAMUYECKUI XapaKTep XMMHYECKOTO PAaBHOBECHS. 3aAKOH JEH-
CTBYIOILIMX MaccC JUIsl XUMHAYECKOTO PABHOBECHS: B3aUMOCBSA3b PABHOBECHBIX KOHIICH-
Tpaunid. MakToppl, BIMUSAIOIIME HA YUCIOBOE 3HAYEHUE KOHCTAHTHI PABHOBECHS.
Cwmenienue xumuueckoro pasHoBecus. [Ipuniun Jle [arenbe.

5. OKHUCIIUTENIbHO-BOCCTAHOBUTENbHBIE peakiu. CTeneHb OKUCICHUS U MpaBuiia €
HaxoxaeHusl. OKUCIUTENN U BOCCTAHOBUTENH. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN
noteHuuan. Ypasuenue Hepucera. CTaHIapTHBIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN
noteHuuan. IJC peakuuil. Hampapienwe peakuuid. 3HaAY€HUE OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHM.
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6. CtpoeHne KOOpAUHAIIMOHHON c(hephbl KOMIUIEKCHBIX COEIMHEHM: KOMILJIEKCO00-
pas3oBaTenb, JUTaH/bl, JOHOPHBIE ATOMBI JINTAH/IOB, KOOPJAUHAIMOHHOE YHUCIIO, T€0-
METpHsi KOOPAMHAIIMOHHON cephl. 3aps BHYTpEHHEH KOOPAMHALIMOHHON cdephl.
Buemnecdepubie noHbI. Jlucconuanusi KOMIUIEKCHBIX COEIMHEHHM B pPacTBOpax.
KoHCTaHTBI YCTOMYMBOCTH U KOHCTAHTHI HECTOMKOCTH.

7. Ilpeamer u 3a1a4 aHATUTUYECKON XUMHUH. DU3UYECKHUM, XUMUUECKUN U (PU3UKO-
XUMHUYECKUU aHan3bl. KauecTBEHHBIN U KOJIMUECTBEHHBINM aHAIN3. 3aaul KOJIU4e-
CTBEHHOTO aHaln3a. TUTPUMETPUUYECKUN U TPaBUMETPUUYECKUI aHanu3bl. CpaBHEHHE
TPaBUMETPUYECKOTO U TUTPUMETPUUECKOrO METOJIOB aHanu3a. VX mpeumymiecTBa u
HEJIOCTATKH.

8. CymiHoCTh METOJa KUCJIOTHO-OCHOBHOTO TUTpoBaHUs. [IpuroToBiieHne crangapT-
HBIX U pabouux pacTBOpoB. [IoHSATHE O MEPBUYHBIX U BTOPUUYHBIX cTaHAapTax. Kiac-
cuukanusi METOJA0B KHCJIOTHO-OCHOBHOTO TUTpOBaHUs. CocoObl UKCAIUU TOUYKH
SKBUBAJICHTHOCTH B METOJE KUCIOTHO-OCHOBHOT'O TUTPOBAHUS.

9. Kommiekconomerpuueckoe tutpoBaHue. [lonstue o xomruiekconax. DJ[TA kak
nonuaeHTatHeiid turan. Komriekcon I (9/ITA) kak TUTpaHT B KOMILIEKCOHOMET-
pHUH: CTPOCHUE MOJIEKYJIbI, JEHTATHOCTh, €T0 COCTOSIHUE B PACTBOPE B 3aBUCUMOCTH
ot pH cpeapl. BuyTpukomruiekcHbie conu. XenatHbiid 3¢ dekt. [Ipumepsl ucnosns3o-
BaHus J/ITA B aHanuTuyeckod xumMuu. OUKCHUPOBAHUE TOYKH SKBUBAJICHTHOCTH B
KOMIUJIEKCOHOMETpHUH. MeTaIuT-uHANKATOPBI.

10. OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE peaKunH, OKHCJIUTEIBHO-
BOCCTAHOBUTEJbHBIE MOTEHIHAIBI. CyIIHOCTh U TOCTOMHCTBA METOJOB OKUCIIUTEIIb-
HO-BOCCTAHOBUTEIBLHOIO TUTPOBAaHUSA. TUTpaHThI B penokcumeTpuu. [lepmanranaro-
Metpus. [IpenmyiiecTsa U HenocTaTku MeTona. BemiecTsa, onpenenseMble METOIOM
MEPMaHTaHATOMETPUU. TE€XHUKA OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS,
JTUXPOMATOMETPHS, OCHOBHBIE pabouue U CTaHAAPTHBIE PACTBOPHI; CIOCOOBI (hPHUKCH-
POBAaHUSI TOYKM 3KBUBAJIEHTHOCTH B OKHCIIMTEIBHO-BOCCTAHOBUTEIBHOM TUTPOBA-
HUU.

6.2. Onucanue mokasarejieii U KpPUTePpHEB KOHTPOJSI yCIEeBAeMOCTH, ONMUCAHHE
IIKAJ OlleHMBAHUSA

JIJist OlleHKW 3HAHWW, YMEHHM, HABBIKOB M (POPMUPOBAHUS KOMIIETCHIIUU TIO
JTUCITUTIIMHE MOYKET MPUMEHSITHCSI OATNTbHO-PEUTUHTOBAsI CHCTEMAa KOHTPOJIS U OIEH-
KM YCIIEBAEMOCTH CTYJICHTOB.

B ocHoBy 6ameHO-peliTunroBoit cuctembl (BPC) monokeHbl mpUHIHIGI, B CO-
OTBETCTBUU C KOTOPHIMU (DOPMUPOBAHKME PEUTHHTA CTYICHTA OCYIIECTBISETCS B XO-
JIe TEKYIIETO ¥ MPOMEXKYTOYHOTO KOHTPOIIst 3HaHui. CTyZIeHT, HaOpaBIInui B TEUCHUE
CEeMECTpa MpPU OCBOCHUHW UCIUIUIMHBI HEOOXOAUMOE JJISl aTTECTAIliU KOJUYECTBO
OaJIJIOB, MOJIy4aeT 3K3aMEHAIMOHHYIO OIIEHKY MO OayuIbHO-PEHTHUHTOBOM CHCTEME.
[Ipu Hecornacuu ¢ OLEHKOM MO OANTLHO-PEUTUHTIOBOM CUCTEME CTYJICHT UMEET Ipa-
BO Ha cJlauy 3K3aMeHa 0 TPaAULMOHHON CUCTEME.
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TabOmuma 7

Hlkana IK3aMeH
OIleHUBAHUS
132-175 OTJINYHO
114-131 XOpOIIO
88-113 YIOBJIETBOPUTEIIHHO
0-87 HEYJI0OBJIETBOPUTEILHO

bamibHO-pEeHTHHTOBAs CTPYKTYPA OIICHKHU:

3amura nabopaTopHbix padboT — 90 6amios (9 padot % 10 6anIoB)

BrinmonneHne WHAMBUYATbHBIX JIOMAIIHUX 3aJaHuil — 25 GamwioB (5 3amaHuit X 5
0aJLIIOB)

Koutposnbshbie paboTsl — 40 6ainoB (4 KOHTpOIbHBIE paboThHI X 10 6aIOB)

Omnpoc — 20 6amtoB (1 onpoc % 20 6aIoB)

MakcumanbHast cyMMa 0auioB: Spyax = 90 + 25 + 40 + 20 =175

Kpurepuu oLieHKHM NpH cladye 3K3aMeHa 1o TPaIULUOHHON CHCTEME:

. OLICHKAa «OTJIMYHO»  BBICTABJISIETCS  CTYIAEHTY, €ciau ObUl  JaH
MCYEPIBIBAIOIIMI OTBET HAa TEOPETHUYECKUE BOMPOCHI C HE3HAYUTEIbHBIMU
HEZ0YETAMHU U PEIlIeHa pacyeTHas 3a/1a4a;

. OLIEHKA «XOpOIIO» BBICTABIAETCA CTYICHTY, €CIM B LEJoM Oblia
IIPOBEIEHA CEepbE3HAss IOATOTOBKA, HO C PSJAOM 3aMEUYaHUA M peIIeHa
pacueTHas 3aJaua;

. OLIEHKA «y/JOBJIETBOPUTEIIHO» BBICTABISETCS CTYJEHTY, €CJIU OTBET ObLI
HEIUIOXOM, OJHAKO MMEIOTCS CEPbE3HBIE HENOYETHI IPU MOATOTOBKE OTBETOB
Ha BOIPOC, a TAKXKE BO3HUKIIA TPYJHOCTH C PELICHUEM 33a4H;

. OLIEHKA «HEYJOBJIIETBOPUTEIBHO» BBICTABIIIETCS CTYIEHTY, €CIM HE ObLIO
OTBETA Ha MOCTABJIEHHBIE BOIIPOCHI M HE PEILEHA 331a4a.

Texymue 3a70KEHHOCTH 10 WHIWBHUIYAIBHBIM JOMAITHUM 3aJaHUSAM, KOH-
TPOJILHBIM paboTaM U 3aIUTe JaA0OPATOPHBIX pabOT JOJIKHBI OBITh JTUKBUAUPOBAHBI
B TEUCHHE HEJENU TOCIe CpOKa, 0003HAYEHHOTO B TEMATHUYECKOM IUTaHe jJabopaTop-
HBIX paboT, BO BpeMs ompejaensaeMoe npernojaBareneM. Kaxmas ciemyromas Heaens
OTIO3/1aHMsI HAKa3bIBACTCSl BhIUMTaHHWEM | Oajia W3 OIEHKH 3a JOMAITHEee 3aJlaHue.
OtpaboTku aOOPATOPHBIX PabOT OCYHIECTBISIFOTCS TOJBKO B MPUCYTCTBUHU M TIOJ
PYKOBOJICTBOM JITaOOpaHTa, KOTOPBIM Ha3HAYACT BPEMs OTPAOOTKH.

Buibl TeKyIiero KOHTpOIs: WHANBUyabHbIE 33]JaHus1, KOHTPOJIbHBIE paOOTHI,
OTpoC o TeMaM 1-2, 3amuTa 1a00paTopHbIX padoT.

Buibl IpOMEKYyTOYHOTO KOHTPOJIS IO TUCIUTIINHE: SK3aMEH.
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7. YueOHO-MeTOAM4YeCKOe U MHGOPMALIMOHHOE o0ecnieyeHue TUCHUTITUHBI

7.1 OcHoBHAas JuTEpPaTypa

1. Knsaszes, /{.A. Heoprannueckas xumusi. B 2 4. Yacte 1. TeopeTnueckue OCHOBHI :
yueOHUK A akagemuueckoro Oakanaspuara / JI.A. Kuszes, C.H. Cmapsirus. — 5-¢
u3n. — M: M3natensctBo F0paiit, 2017. — 253 c. — Cepus: bakanasp.

2. Bacunves B.Il. Ananutnueckas xumusi: B 2 ku.: Ku. 1: Tutpumerpudeckue u rpa-
BUMETPUYECKUM MeTo1bl aHanm3a. M.: JIpoda, 2007. 368 c.

3. Cmapvieun, C.H. Heoprannyeckas xumus. [IpakTukym: yaeOHO-TIpaKTUYECKOE TTO0-

cooue / C.H. Cmapwirun, H.JI. barnasen, 1.B. Haiinakosa; nox pen. C.H. Cmappiru-
Ha. — M.: U3narensctBO FOpaiit, 2017. — 414 c. — Cepusi: bakanasp. ba3oBsiii kypc.

4. Cmapvieun C.H., /latioakosa U.B. Ananutndeckas xuMus. Yd. nocoodue. M.: 13-
B0 PTAY-MCXA, 2013. 194 c.

7.2 JlonoJIHUTEJIbHAS JINTEPATypa

1. 3onomos FO.A., lopoxosa E.H., @aoeesa B.U. u np. OCHOBBI aHATUTUYECKON XHU-
muu. B 2 ku. [Tog pen. FO.A. 3onmoToBa. 2-¢ u3z., nepepad. u gon. M.: Beicii. k.,
2002. 351 c.

2. Pabunosuy B.A., Xasun 3.4. Kpartkuii xumuueckuid crpaBoYHHK. M.: Xumws,
1994,

3. Xumuueckas sanukioneaus B 5 T. / mox pex. H.C. 3eduponsa. - M.: bomisimas poc-
cuiickas sHuuKIone s, 1988-1998.

7.3 Metoanueckue yKa3aHusl, peKOMeHAlMU U Pyrue MaTepuasbl K 3aHATHAM

1. Cmapvieun C.H., baenasey H.JI., Kusazes J[.A. Heopranuueckas xumus. Jlabopa-
TopHbIN mpakTUKyM. M.: PTAY-MCXA, 2018. DnextponHoe yuebHoe nocodue (0T-
KPBITBIA JOCTYI).

8. Ilepeuenn pecypcoB HHGOPMAIIMOHHO-TEJTEKOMMYHUKAIIMOHHOM CETH
«/AHTEepHET», HEOOXOAMMBIX JISI OCBOCHUS AUCHUIINHBI

1. www. Xumuk.ru (OTKpBITBIi OCTYTI)
2. WWW. anchem.ru (OTKpBITBI# JOCTYTI)
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9. OnucaHue MaTePUAIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI 115l
ocylecTBJIeHHs 00pa30BaTeIbHOr0 MpoIecca Mo JUCHUILINHE

Ta0muma 8

Cgenennsi 00 00eCIe4eHHOCTH CNIENMAJIN3UPOBAHHBIMY AYTUTOPHUSAMH,
KaOMHeTaMu, JJad0paTOPpUsIMH

HaumeHoBaHuHe crieniuaabHBIX MOMelle-
HHUHA 1 MOMENIeHUH IJISl CAMOCTOATE Ib-
HO# pa6oTsl (Ne yueOHOro Kopmyca, Ne

ayIMTOPHH)

OcHallIeHHOCTD CIEIHAJIBLHBIX OMEIEeHUH U I0-
MellleHNH JI CAMOCTOSITeIbHOH PadoThl

1

2

JlekunoHHas ayauTopus (yueOHBIH KOPITYC
Ne 6, BonbImas XUMHYKa)

1. MynbpTuMUIMIiHAs YCTAHOBKA B KOMILJIEKCE C KOM-
nptoTepoM 1 mr. (MuB.Ne 410124000602969)

2. Tpubyna 1 it (MuB.Ne591742)

3. Jlocka menoBas — 3 mIT.

4.Cto)1 TUCBMEHHBIN — 1 mT

JleximonHas ayauropus (yueOHBII KOpITyc
No 6, ayn. Ne 333)

1.Crenn «Ilepuoanueckas tadiu. .M. Menneneesa
lmt. (MuB.Ne101237/1)

2.MynbTUMUUITHAS YCTaHOBKA B KOMILIEKCE C
konbtorepoM (MuB.Ne 591717/1, 1uB.Ne558882/3,
NuB.Ne 591711/1)

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

4. CToJibl TUCBMEHHBIE — 2 TIIT.

5. Jlocka menoBast — 1 miT.

6.ITapTer — 18 mT.

7.Ctyn Tabypert — 36 mir.

VYuebnas nadoparopus (yueOHbIi kopiryc Ne 6,
ayn. Ne 232)

1.BoitsxHoM mikad 2 mt. (MaB.Ne558387/1,
NuB.Ne558387/2)

2.1lIxa¢ s peaxtusos 2 mt (MHB.Ne558386/2,
NuB.Ne558386/3)

3.1Ixad ans nocyas! 1 mr. (MuB.Ne558385/2)
4.Crenpn «Ilepun cuct. .. Menneneena 1
wT.(MuB.Ne560006)

5.Moka naboparopnas 7 T (MHB.Ne558384/19,
WuB.Ne558384/20, 1uB.Ne558384/6,
WuB.Ne558384/7, IuB.Ne558384/9, uB.Ne558384/8,
NuB.Ne558384/5)

6. Cton nabopaTopHblii — 16 mrT.

7.Ctyn Tabypet — 30 mT.

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 557189)

10. Moiika nab6oparopHas 6 mT. (MuB. Ne 558384/1,
WuB. Ne 558384/2, uB. Ne 558384/3, NHB. Ne
558384/4 MuB. Ne 558384/5, Nus. Ne 558384/6)

10. Becor ananurnyeckue — 1 mt. (MuB.Ne 558408/2)
11. Becwl anektponnsie — 1 mt.(MaB.Ne 558409/4)
12. Dnextponeys — 1 mr. (MuB.Ne 558410/1)
13.9nekrpomkad cymumnbHbiif — 1mr. (MaB.Ne
558411/2)

14.ITucemenHsbli cToa — | .

VYuebnas nabopatopus (yueOHslii kopiyc Ne 6,
ayn. Ne 235)

1.Berrsoxnoi mikad 2 mt. (MaB.Ne558387,
WHuB.Ne558387/3)
2. 1Ikad s peaktuBoB 2 mT (MHB.Ne558386,
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NuB.Ne558386/1)

3.lxad mns nocynsr 2 mt. (MaB.Ne558385/1,
NuB.No558385)

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

5.Moxka na6oparopnast 7 mt (MaB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
MuB.Ne558384/7, uB.Ne558384/9, uB.Ne558384/8,
NuB.No558384/5)

6. Cton nabopaTopHblii — 27 mT.

7.Ctyn Tabypet — 30 mT.

8. locka menoBast — 1 miT.

9. PH-metp — 1 mt. (MHB.Ne 558419/2)

10. Moiika naboparopHas 7mt. (MuB. Ne 558384/7,
HuB. Ne 558384/8, uB. Ne 558384/9, uB. Ne
558384/10 UuB. Ne 558384/11, 1uB. Ne 558384/12,
NuB. Ne 558384/13)

10. Becnr ananuruyeckue — 1 mt. (Mus.Ne 558408/3)
11. Becol anektponnbie — 1 mt.(MuB.Ne 558409/5)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410)
13.9nexrpomkad cymmibHbii — lmt. (MaB.Ne
558411)

14.I1lucemenHslii cron — | mrT.

YueOHnas madoparopus (yueOHbIi Kopiryc Ne 6,
ayn. Ne 236)

1.Berrspkaoii mkad 2 m. (MuB.Ne558387/4,
NuB.Ne558387/5)

2.1Ikad msa peaktuBoB 2 mt (MHB.Ne558386/4,
NHuB.Ne558386/5)

3.Ixad nns nocynsl 2 mt. (MuB.Ne558385/3,
NuB.Ne558385/4)

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

5.Moka na6opatopHnas 6 mt (MuB.Ne558384/15,
NuB.Ne558384/16, MuB.Ne558384/17,
NuB.No558384/18, TuB.Ne558384/19,
NuB.Ne558384/8, NuB.Ne558384)

6. Cron naboparopHblii — 27 1T.

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/5)

10. Moiika mabopatopnas 6mr. (MuaB. No 558384/15,
Hus. Ne 558384/16, us. Ne 558384/17, UuB. Ne
558384/18 UuB. Ne 558384/19, Nus. Ne 558384/20)
10. Becwl ananutuyeckue — 1 m. (MuB.Ne 558408/9)
11. Becsl anexktponnsie — 1 mt.(MuaB.Ne 558409/12)
12. Dnextponeus — 1 mr. (.(MaB.Ne 558410/2,
HNuB.Ne 556072)

13.9nexTpouikad cymmibHbii — 1T, (MHB.Ne
558411/3)

14 ITucemenHsblit cToi — 1 1mT.

VYuebnas nadopatopus (yueOHslii kopiyc Ne 6,
ayn. Ne 332)

1.Hentpudyra lmr. (MuB.Ne 558412)
2.Muxpockon 1 mrt. (MuB.Ne160308)

3.Ileub mydunbnas (MuB. Ne 34751)

4.Crenn «Ilepuonnueckas tabn. JI.1. MenneneeBay»
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lrr. (MaB.Ne101237)

5. Becnl anektpon. SC2020 1 mr. (MuB.Ne 35077/3)
6. llIxad mns mocyaer 1 mt (MuB. No 558385)

7. Hlka¢ mns peaktuBos 1 mr. (MuB. Ne558386)

8. llIxad BeITsmKHOM 2 miT. (MHB Ne 558387/6,
558387/7)

9.Jlocka memnoBast — 1 mmiT.

10. JIabopaTopHbIe CTOIBI — 15 mT.

11.Cryn tabypet — 30 mmT.

12. IluceMmenHsbI# cToNI — 1 mIT.

Yuraneneiii 3an (Llenrpansnas nayynas 6u0- | J[;s caMOCTOSITENIbHOM paObOThI CTYICHTOB
mmoteka uM. H.W. JKeneznosa),
Komnatel caMonoaroToBku (0OTIEKUTHS)

10. MeToauyeckue peKOMEHAAIUN CTYAEHTAM 110 OCBOEHHI0 TUCUMILIHHBI

JJist OCBOCHMS AUCITUTUIMHBI « XUMHUsI HEOpraHUYeCcKasl U aHATUTHYECKas» CTY-
JIEHTaM HEeoOXO0JIMMO MMETh PEKOMEHJyeMble YYEOHHKH M ydeOHble mocobus. [Tpu
OCBOCHUHU KAXKJIOW U3 TEM JIUCUMIUIMHBI CTYACHT JOJKEH BHUMATEIbHO U3YYUTh U
3aKOHCIIEKTUPOBATh MaTepHall MO 3TOM TeMe, MOArOTOBUTHCS K BBIIIOJIHEHHIO J1a00-
paTopHOil pabOTHI, BBHIIOJIHUTH 3Ty JaOOpaTOpHYO paboTy B J1a0OpAaTOpPUH U 3allu-
TUTh €€. Kaxaplii U3 BUJIOB yueOHOMN NeATEIbHOCTH OLICHUBAETCS B OajjlaX U yYUTHI-
BaeTCsd B PEUTUHIE CTylneHTa. JlJi1 CaMOKOHTPOJISL CTYJIEHTOB IIpeIHa3HAYEHbl WH/IU-
BUJIyaJIbHbIC 3aJjaHuUs, KOHTPOJbHBIC BOMPOCH! U YIIPAXXHEHUS U BOIIPOCHI JIJIsl MOJITO-
TOBKH K OIpocy. KOHTpOJIb OCBOEHHSI TEM CTYJIEHTOM OCYLIECTBIISIETCS B BUIE KOH-
TPOJIbHBIX PabOT U Ompoca.

JIns KOHCIEKTUPOBAHUS MAaTEPUATIOB 3aHITUN PEKOMEHIYETCS 3aBECTU OT-
JEIbHYI0 TeTpaip U3 96 nuctoB. KOHCHEKT KaXXI0ro 3aHATUS CIEAYET HAYWHATH C
Ha3BaHMs TEMbl U YKa3aHUS J1aThl €ro MpoBeJCHUs. Bce 3aronoBKu pa3fenoB Marte-
puana cieayeT YEeTKO BBIIENATh, HAPUMEp, MOoJYepKuBaHuEeM. Bo BpeMs 3aHATHA
ClIelyeT BHUMATEJIbHO CIEAUTH 32 XOJA0M MBICIHU MPENoaaBaTelisd U 3aluChiBaTh BaX-
HEHIIME ONpeeNeH s, pa3bsCHEHUS, (POPMYJIbl, HA3BaHUS BEILECTB, YPABHEHUS XU-
MUYECKUX peakuuil. Takxke Hy>KHO CTapaThCsl BOCIIPOU3BOAUTH B KOHCIIEKTE PUCYHKHU
Y TaOJUIbl, KOTOPBIE AEMOHCTPUPYET IpenojaBaresb. Marepuani, KOTOPbIA KaXeTcs
CTYJEHTY HEJOCTAaTOYHO MOHSITHBIM, CJIEAyEeT MPOopadoTaTh MO yYeOHUKY U BOCIIOJb-
30BaThCsl TOMOLIBIO MpernoAaBaTens. PaboTath ¢ KOHCIEKTOM HYXKHO €XKEHEAEINbHO,
BHOCSI B HETO CBOM JIOTIOJTHEHUSI, 3aMEYaHMsI M BOIPOCHI (JJIs1 3TOTO B TETPAAM CIEIy-
€T OCTaBJISITh LIUPOKHUE MOJIS).

JIyist moATOTOBKM M (PMKCHUPOBAHUS JTaOOPATOPHBIX PabOT ClIETyeT 3aBECTH OT-
NenbHYI0 TeTpaasb u3 96 nmuctoB (JrabopatopHbii xypHal). [Ipu moaroroBke k mado-
paTopHOil paboTe ciieyeT COCTaBUTh KpaTkuid (1-1,5 cTpaHuUIlbl) KOHCIIEKT TEOPETH-
YECKOTro MaTepualia, Ha KOTOpOM OCHOBaHa JaHHas labopatopHas padora. J{ns mon-
TOTOBKHM KOHCIIEKTa MCIOJIb3YIOT TJIaBbl yUeOHUKA, PEKOMEHI0BAHHBIE MPEIo aBaTe-
JIEM U KOHCIIEKT, 3allMCAaHHbIM Ha 3aHATUHU. TaKXe MpU JOMAIIHEN CaMOCTOSATEIbHOU
MOJATOTOBKE K JabOpaTOpHOl paboTe HY)KHO HAYEPTUTh TAONUIIbI, TPUBEAEHHBIE B
MpaKTUKyMe, U MPOU3BECTH HEOOXOIMMBbIE AJIA MPOBEACHUS palboThl pacuéTsl. Jlo-
MalIHssl MOJArOTOBKA SIBJIsIETCS HEOOXOIMMOW 4acThio jabopaTopHOil pabothl. bes
HE€ HEBO3MOXEH OCMBICIEHHBIN MOJXOJ K BBIIOJHEHUIO SKCIIEPUMEHTOB U U3MEpe-
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Huil. Kpome Toro, orpaHnueHHOe BpeMsl, OTBOAMMOE Ha BBINOJIHEHHUE J1a0OpAaTOPHOU
paboThl, TpeOyeT XOpoOIO CKOOPAWHUPOBAHHBIX JEHCTBHI CTYyAE€HTa, K KOTOPBIM
Tak)Ke HE0OXOJUMO IMpeABapUTEIbHO MOATrOTOBUThCS. [locne 3aBepiieHus 3kcnepu-
MEHTAJIBHON 4YacTu paboThl HEOOXOAMMO IMPOU3BECTH OOpabdOTKY MOJyYEHHBIX pe-
3yJIbTATOB, CJI€NaTh BHIBOJIBI U 3AIIUTUTE pabOTy y IpernoaaBaTes.

B xone 3aHATHS HYKHO aKTMBHO paboTaTh, OTBEYasl Ha BOIPOCHI IPEIoiaBa-
TEJsl, Y4acTBYs B AUCKYCCUM U 3aJaBasi COOCTBEHHBIE BOIPOCHI ISl YSICHEHUS CIIOXK-
HOTO I MIOHUMaHUs MaTepuana.

Ha mepBoM 3aHATHH BCE€ CTYAECHTHI 3HAKOMATCS C MpaBUJIAMU TEXHUKH 0€30-
NACHOCTH M 0OsA3aHBI CTPOrO BBHIMOJIHATH UX MPHU MPOBEAEHUU BCEX JTa0OPaTOPHBIX
pabor.

[Ipomyck 3aHATHII 0€3 yBa)XKMTEJIbHOM MPUYUHBI HE JOMyCKaeTcs. 3ad0JKeH-
HOCTH (TIPOIYILEHHbIE JIA0OPATOPHBIE PA0OTHI, HEBBIITOJIHEHHbIE WHJIUBHUIYaIbHBIC
JIOMAIlIHUE 3aJaHusl, KOHTPOJIbHbIE PaOOThl) JOJKHBI OBITH JIMKBUAUPOBAHbI. TeKy-
M€ 33JI0JKEHHOCTH 110 MHAMBUYAJIBHBIM JIOMAITHUM 3a/IaHUSIM, KOHTPOJIBHBIM pa-
0oTam M 3amure J1a0OpaTOPHBIX PabOT JOJKHBI OBITh JIMKBUAUPOBAHbI B TEUECHUE
HEZIeNH MOCJe CPOKa, 0003HAUEHHOr0 B TEMaTHUECKOM ILIaHE JJabopaTopHBIX padoT,
BO BpeMs ollpezessieMoe npenogasarenem. Kaxknas ciaeayromas Heaens ONo3aHus
HaKa3bIBaeTCsl BblUMTaHUWEM | Oayljia U3 OLEHKHU 3a JoMainHee 3agaHue. OTpaboTku
7a00paTOPHBIX PadOT OCYIIECTBIIAIOTCS TOJBKO B IPUCYTCTBUH U MOJI PyKOBOJACTBOM
nabopaHTa, KOTOPBINA Ha3HAYaET BpeMs OTPaOOTKHU.

CamocrosiTenbHas padoTa CTyAEHTOB HaJ KypcoM «XUMHUU HEOPraHUYECKOU U
aHAIMTHYECKOW» 3aKJII0YAETCs] B CUCTEMAaTUYECKON paboTe ¢ yYeOHUKOM U JEKUHUsI-
MU, TTIOATOTOBKE K JIAOOpATOPHBIM paboTaMm, KOHTPOJbHBIM paboTam u ompocy. Oco-
00€ MECTO B CAMOCTOSITEJIbHOM pad0Te 3aHUMAET BBIMOJIHEHUE MHIUBUIYAJIbHBIX J0-
MalIHUX 3aJaHHM, KOTOpPbIE MO3BOJISIIOT OCYHIECTBISTH CAMOKOHTPOJIb YCBOEHUS
yu4eOHOro MaTepuasa, MPUBUBAIOT HABBIKM MOMCKAa HEOOXOAMMON XUMHUYECKOW HH-
dbopman 1 HEOOXONMMBIX B OyAyIIel MPaKTUYECKON JesATeIbHOCTH OakaiaBpoOB
XUMHUYECKHX PACUETOB.

[Tpu pemennu 3aga4 HeOOXOAUMO pa3o0paTh BCEe TUIIOBBIE 337auu, PUBEAEH-
HbI€ K U3y4aeMbIM T€MaM, 4YTO MOMOXET B BBIIIOJIHEHUH WHJMBHIYyaJIbHOTO JIOMAIl-
HETro 3aJlaHusl U KOHTPOJIbHOM paboThI.

Buabl u gopmbl 0TPa0OTKM NPONMYLIEHHBIX 3AHATHI

[IpomyiieHHble JEKIUN CTYIEHT OTpabdaThIBA€T CAaMOCTOSITEIbHO, H3yuas
Y4E€OHUK U TONOJHUTENbHYIO JIMTEPATYPY MO COOTBETCTBYIOIIUM TEMaM.

CryneHT, MpoIyCTUBIINN JTaOOpaTOpHbIE 3aHATHS, 005S3aH MOATOTOBUTH KOH-
CHEKT MPOMYUIEHHOM J1abopaTopHOW pabOThl U B MPUCYTCTBUU JIabopaHTa Kadeapbl
oTpaboTaTh €€ B CBOOOHOE OT 3aHATUN BpeMs. CTyJeHT 0e3 KOHCIEeKTa J1abopaTop-
HOI paboThl HE Aomyckaercsa 10 oTpaboTku. Ilocie BbImonHeHHs 1abopaTOpHOM pa-
O0ThI JAOOPAHT B KOHCIIEKTE CTaBUT ATy OTPAOOTKHU U MOJIHUCH.

Texymue 3a70KEHHOCTH 10 WHAMBHUIYAIbHBIM JTOMAIIHAM 3aJaHUsIM, KOH-
TPOJBHON paboTe W 3alMTe Ja00PATOPHBIX pabOT AOKHBI OBITH JTUKBUIUPOBAHBI B
TE€YEHHE HEAETH TMOCle CPOKa, 0003HAYEHHOTO B TEMAaTHYECKOM IUIaHE J1abopaTop-
HBIX paboT, BO BpeMs, ONIPEAEIIsieMOe MPENOJaBaTEIIEM.
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11. MeTonnyeckne peKOMeHIAIMH NMPeNoAaBaTeIsIM 110 OPraHNu3auuu 00yYeHust
M0 TUCHHUIJIHHE

Crneunduka TUCHUIUIMHB «XUMHUSI HEOpraHWYecKas M aHAJIUTHYECKas» 3a-
KITIOYaeTCsl B HEPa3phIBHON CBSI3U TEOPUU C TPAKTHKOW. TeopeTndeckue 3HaHUS, KO-
TOpBIC CTYJIEHTHI MOMYYaIOT Ha JISKIUAX U MPU CAMOCTOSATEIHHON TOJATOTOBKE, MMO/I-
TBEP)KIIAIOTCSA U YCBAMBAIOTCS Ha J1a00OpaTOPHBIX 3aHATUAX. J[JIs ycrenrHoro ycBoe-
HUS MaTepuajia HeOOXOAMMbI 3HAHUSI XUMHUH B 00BEME MIKOJIBLHOM MPOTrpaMMbl U Ma-
TeMaTuku. [loBbIlIIeHNEe yPOBHS 3HAHUH TT0 XUMHH Y CTYICHTOB HEPA3PHIBHO CBA3aHO
C TIOMCKOM ¥ BHEJIPEHUEM HOBBIX ITyTEH COBEPIICHCTBOBAHUS METOJIUKH TIPETO/aBa-
HUSL:

- WCIOJIb30BaHUE Pa3HOOOpas3HBIX (HOPM, METOIOB M NMPHUEMOB aKTUBHU3AIIUU
MO3HABATEIILHOM JCSITEIIbHOCTH yJanuxcs (B T.4. HHTEPAKTUBHBIX );

- UCIOJIb30BaHUE HATJISTHOTO MaTepuajia: TaOJuI], pUCYHKOB, CXEeM, TPUPO-
HBIX MUHEPAJIOB, IEMOHCTPAIIHS OIBITOB;

- pellleHhe XUMUYECKUX PACUYETHBIX M AKCIEPUMEHTAIBHBIX 3a7a4 KaK METO]I
0o0Oy4YeHUs XUMHH;

- KOMIIBIOTEpU3ALMS O0yUCHHUS,;

- HCMOJb30BAHKUE PA3JIMYHBIX (POPM OpraHU3aIMi CaMOCTOATEIHLHON padOThI
CTYJICHTOB: MHJUBUyaJIbHAsI, TPYIIIIOBast, KOJUICKTUBHAS,

- OpraHu3aIys WHAUBUAYATHHOW pabOThI CTYJACHTOB C YUYETOM YPOBHS MOJTO-
TOBKH,

- CUCTEMATHYCCKUN KOHTPOJIh 3HAHHUH B TIporiecce o0ydeHus (TpoBepKa UHIH-
BUIyaJIbHBIX 3a/IaHUH, TPOBEJICHUE KOHTPOJIBHBIX paboT, orpoca, MpuéM JradbopaTop-
HBIX padoT).

IIporpammy pa3padoraJ:

’KeBuepoB A.B., K.X.H.

(TIoamMCh)
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PEIIEH3UA

Ha pabouyio nporpammy aucuunannbl «b1.0.05  «Xumusn»
OITOII BO no nanpasjenuto 35.03.10 — «Jlanowagpmuas apxumexmypa», HanpaBJIeHHOCTH

(npoduamn) «/lanowagmuoe npoekmuposaruey
(kBanudukanus BHINYCKHUKA — 0aKaJIaBp)

Topumnsiv C.I1., 3aBenyronmm kadeapoit arpoHOMHYECKON, OMOIOTHYECKOW XUMHUH U pa-
nuonorur, ®I'bOY BO Poccuiickuii rocyaapcTBeHHBIN arpapHbiii yHuBepcuteT - MCXA uMeHu
K.A. TumupsseBa, 10KTOpOM OMOJIOIMUECKUX HayK (Jajiee M0 TEKCTY PELEH3EHT), IIPOBEJIeHa pe-
neH3us paboueit nmporpammbl guctuiinHbl «b1.0.05 «Xumusa» OIIOIT BO mo HampaBieHHIo
35.03.10 — Wlanowagpmnas apxumexmypay», HanpasieHHOCTH (npodwmim) «JlanamadTHoe mpo-
eKTHPOBaHue», (OakanaBpuar), pazpadorannoir B ®I'BOY BO «Poccuiickuii rocyaapcTBeHHBIN
arpapubiii yauBepcuter — MCXA umenu K.A. TumupsizeBay, Ha kadeape xumun (pa3paboTyuk —
KeBuepoB Anekceit BanepbeBud, N01IeHT KadeaApbl XUMUH, KAHIUIAT XUMUYECKIX HAYK).

PaccmoTpeB npescTaBieHHbIE Ha PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CIEAYIOLUM
BBIBOJIAM:

1. lIpenpsBnennas padouas nporpamma aucuuiumHbl «b1.0.05 «Xumus» (nanee mo Tekcry
[Tporpamma) coomsemcmayem tpedoBanusm OI'OC no nanpasnenuto 35.03.10 — «Ilanowagmuas
apxumexmypa». Ilporpamma codeporcum Bce OCHOBHBIE Pa3/Ieiibl, coomeemcmeayem TpeOOBaHUIM K
HOPMAaTHUBHO-METOIUYECKUM JTOKYMEHTAM.

2. llpencrasnennas B [Iporpamme akmyansnocmey yaeOHON AUCUUIUIMHBI B paMKax peayn-
3anuu OIIOIT BO re noodnesicum commenuro — MUCIUILUIMHA OTHOCUTCS K 0a30BOI yacTu yuyeOHOro
nukiaa — bl.

3. IlpencraBnennnie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUIM
@I'OC nanpasnenus 35.03.10 — «/lanowagpmuasn apxumexmypa.

4. B coorBerctBuu ¢ Ilporpammoii 3a gucuummnoi «b1.0.05 «Xumwus» 3akperuieHo 3
komnemenyuu. Tuctimmuinaa «b1.0.05 «Xumus» u npejacranenHas [IporpamMmma cnocodna peanu-
306amb X B OOBSBICHHBIX TPEOOBAHUSX.

5. Pesynomamut o0yuenusn, npencraBieHuble B [Iporpamme B KaTeropusix 3HaTh, YMETb,
BIIAJIETh coomgemcmeyiom crennduke u coAep aHUI0 TUCIUILTUHBL U 0eMOHCHPUPYION 803MOHC-
HOCMb TIOTyYEHUS 3asBJICHHBIX PE3YJIbTaTOB.

6. O6mas Tpynoémkocts aucuurnabl «b1.0.05 «Xumus» coctaBnser 3 3a4€THBIX €TUHU-
b1 (108 vacos).

7. Wudopmarus o B3aMMOCBS3H W3Y4aeMbIX AUCIMILIAH U BOTPOCAM HCKIIOUYEHHS TyOIH-
POBaHUS B COACPKAHUU JUCIUIUIUH coomeemcmeyem neictButenbHOCTU. Juctmmmmnaa «b1.0.05
«Xumusi» B3auMocBs3zana ¢ apyrumu auctuiuimaaMu OITOIT BO u YueOHoro miaHa mo Harpasiie-
auto 35.03.10 — «lanowagpmuas apxumexmypa» 1 BO3MOXKHOCTb JyOJUPOBAHUS B COACPKAHUH
OTCYTCTBYET.

8. IlpencraBnennas [IporpamMma mpearonaraeT MCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH, UCTIOIb3yeMbIe MPU peaTu3alliy Pa3InYHbIX BUIOB yueOHOH paboTsl. Pop-
MbI 00pa30BaTENIbHBIX TEXHOIOTHI_coomeemcmayrom crieliu(puKe TUCIUTUTUHBL.

9. IIporpamma guctumiuabl «b1.0.05 «Xumus» npeanonaraet 4 3aHATHS B UHTEPAKTHB-
HOM popme.

10. Bunpl, conepkanue U TpyAOEMKOCTh CaMOCTOATENbHON pabOThl CTYIEHTOB, MPEICTaB-
nennsle B Ilporpamme, coomsemcmeyrom TpeOOBaHUSIM K MOATOTOBKE BBIMTYCKHHUKOB, COZAEpXa-
mmmMest Bo @I'OC BO nanpasnenust 35.03.10 — «J/lanowagpmuasn apxumexmypa».

11. IlpencraBnennsle U onucanubie B [Iporpamme Gpopmel mexyueri OIeHKN 3HaHUN (MHAU-
BUAyaJIbHbIE 33/1aHUS, KOHTPOJbHBIE paboThl, 3alllUTa MPAaKTUYECKUX paldoT), coomeemcmsyom
cnenuduke JUCUUILTUHBI U TPEOOBAHUSM K BBITYCKHUKAM.

dopMa NPOMEKYTOYHOIO KOHTPOJISA 3HAHUM CTYIEHTOB, IpeaycMoTpeHHas IIporpammoi,
OCyIIecTBIIsIeTCs B (opMe 3aueTa ¢ OIEHKOM, UTO coomeemcmeyen CTaTyCy TUCIUIUIMHBI, Kak
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JTUCIUTIIMHBI 0a30Boi yactu yueOHoro nukina — b1 ®I'OC nanpasnenns 35.03.10 — «/lanowaghm-
HAsl APXUMEKMYPay.

12. ®opmbl o1leHKH 3HAHUH, TpeacTaBiaeHHbIe B [Iporpamme, coomsememayiom cnenuduke
JTUCITUTUIMHBI U TPEOOBAHMSIM K BBITYCKHUKAM.

13. YuebGHo-MeToIMYecKoe oOecrneueHue AUCHUILIMHBI MPECTaBICHO: OCHOBHOM JMTEpa-
Typolr — 4 ucrouHuka (06a30BbIi y4eOHUK M MOCOOUS ISl CAMOCTOSATENBHON paboOThI), JOMOJIHU-
TEIbHOU JTUTEpaTypoil — 3 HaMMEHOBaHUs, METOJMUYECKUMHU YKa3aHusMu — 1 ucrounuk, uaTepuer-
pecypcbl — 2 uWcTOYHHMKA U coomeemcmsyem TpeboBanusm PI'OC nampaBnenus 35.03.10 —
«lanowagpmuasn apxumexmypay.

14. MarepuanbHO-TeXHUYEeCKOe oOOecreyeHne AUCHUIUIUHBI COOTBETCTBYET CHElH(pUKe
mucrmuinabl «b1.0.05 «Xumus» u o0ecrieunBaeT MCHOIB30BaHUE COBPEMEHHBIX 00pa30BaTelb-
HBIX, B TOM YHCJIE HHTEPAKTUBHBIX METOJIOB O0yUYECHHUSI.

15. MeToanveckrne peKOMEHIAINH CTYJACHTaM U METOANYECKHE PEKOMEHIAINH MPEro/iaBa-
TeJSIM IO OpraHu3aluu oOydeHHus IO JUCLMIUIMHE AAI0T MpeCTaBlieHue o crenuduke oOydeHus
no qucrurumae «b1.0.05 «Xumusy.

OBIIUE BbBIBO/IbI

Ha ocHoBaHMU ITPOBEAECHHON PELIEH3MH MOXKHO CJIeJIaTh 3aKIII0YEHUE, YTO XapaKTep, CTPyK-
Typa u conepxanue paboueit mporpammbl «b1.0.05 «Xumus» OIIOII BO mo nanpaieHuto
35.03.10 — Wlanowagpmnas apxumexmypa», HanpaBieHHOCTH (npoduin) «JlanamadTHoe nmpo-
eKTHpOBaHHe» (KBaTM(pUKALMSA BBHITYCKHUMKA — OakanaBp), paspaboranHas JKesnepoBeiM A.B.,
JIOLEHTOM Kadeapbl XUMHUH, KaHIUIaTOM XUMHUUYECKUX HayK cOoOTBeTcTBYeT TpeboBaHusM PI'OC
BO, coBpeMeHHBIM TpeOOBAHUSIM 3KOHOMHUKH, PhIHKA TpyZa U MO3BOJIMT MpU €€ peanus3aluu yc-
nemHo odecneyuTs GOpMUPOBAHHE 3aBICHHBIX KOMIIETEHIIUH.

Penenzent: Topmmn C.I1., 3aBeayromuii kadeapoit arpoHOMUYECKON, OMOIOTMYECKON XUMUU U
panuonoruu, Poccuiickuii rocyaapcTBeHHbIN arpapHblil yHuBepcurer - MCXA numenun
K.A. Tumupssena, TOKTOp OMOIOTMUECKUX HAYK

« » 201 .
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