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AHHOTALIUS

pabo4eil mnporpaMMbl Y4eOHOM THCIIUILIHHbI
«b1.0.14 Xumus HeopraHu4eckasi U aHAJTUTHYCCKASD I MO/I-
roTOBKHU 0aKkajiaBpa 1o HanpaBJieHUI0 NoaAroroBku 36.03.02 —
300TeXHUsI 0 HAMMDABJIEHHOCTAM (MDoduasam) «Texnoaorus
IIDOM3BOICTBA DOIVKTOB KHBOTHOBOACTBA (110 0TDACJIAM ».
«KopmiieHne :KUBOTHBIX M TEXHOJIOTHSA KODMOBY». «buoTexHo-
JIOTHSl ¥ TEHETHKA B CEJICKIUH KUBOTHBIX»

Lenab ocBOeHUS] AUCHUIIMHBI: OCBOEHUE CTYJIEHTaMHU TEOPETUYECKHX OCHOB
XUMHH, CBOUCTB OMOTEHHBIX W TOKCHYHBIX XMUMHUYECKUX IJIEMEHTOB M 00pa3yeMbIX
UMU MPOCTBIX U CJIOKHBIX HEOPTaHMYECKHUX BEIECTB, MIPUOOPETEHUE YMEHHUI U Ha-
BBIKOB pa0OThI ¢ MIPOCTEHIINUM J1a0OpaTOPHBIM 000PYAOBAHUEM, XUMUYECKOM MOCY-
JI0M, U3BMEPUTETBHBIMU MPUOOPAMH U PEAKTUBAMU, BBINIOJHEHUSI PACUETOB HA OCHO-
B€ MOJYYEHHBIX 3HAHUW I YCIICIIHOTO OCBOEHUS MOCIEAYOMNX JUCHUIIINH U UC-
N0JIb30BaHUs B Oyay1ei NpodecCUOHaIbHON AESITENbHOCTH.

MecTO TUCHUMIIMHBI B Y4eOHOM IUIaHe: JUCHMIIMHA BKJIKWYeHa B UK b1,
oOs13aTeNnbHas YacTh, TUCHUIUIMHA OCBAUBAETCSA B 1 ceMecTpe Mo HaIlpaBJIEHUIO MOJ-

roroBku 36.03.02 — 3o0TexHusl.
TpeGoBanus K pe3yJbTaraM 0CBOCHHUS JUCHUILUIMHBI: B PE3yJIbTaTE OCBOE-
HUS JUCIUIUTMHBI GopMHUpYIOTCS caenyromue komneteHuun: YK-1, OIK-4.

Kpatkoe coaep:kanue gucuunjiuHbl: OCHOBHBIC TOHSATHS W 3aKOHBI XUMUHU.
PactBopsl. CKOpOCTh U SHEPTEeTUKA XUMHUECKUX peakiuii. XuMHUYECKOe pPaBHOBECHE.
OKHCIUTETFHO-BOCCTAHOBUTENBHBIE peakiinu. KoMmriekcHble coequnenust. [Ipenmer
W 33Jlaydl aHATMTHYECKOW XuMUHU. KoanMdecTBEHHBINM aHAN3, OCHOBHBIC METOJbI KO-
JUYECTBEHHOTO aHaln3a. [UTPUMETPUUCCKUN aHaiu3, KUCIOTHO-OCHOBHOE, KOM-
MJICKCOHOMETPUYECKOE M OKHUCIUTEIHbHO-BOCCTAHOBUTEIbHOE THUTpoBaHue. CTaTu-
cTU4eckasi 00paboTKa pe3yabTaTOB aHAIH3a.

Oo0mas TpyaoeMKocTh Jucuunanabl: 108/3 (yacos/3au. e11.)

IIpoMeKyTOYHBIA KOHTPOJIb: IK3aMeH

1. Ileanb ocBOeHHUS TUCHUILIHHBI

[lempr0 OCBOCHUS MUCHIMIUIMHBI « XMMHS HEOPTaHWYECKas M aHAIUTHYECKAS
SIBJIIETCSI OCBOCHUE CTYJICHTAMH TEOPETHUYCCKUX OCHOB XWMHH, CBOHCTB OMOTEHHBIX
Y TOKCUYHBIX XUMHUYCCKUX JIEMECHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX HE-
OpPTaHUYECKUX BEIICCTB, MPHOOPETCHHE YMEHUIM W HaBBIKOB PaOOTHI C MPOCTCHIIIAM
Ja00paTOPHBIM O00OPYJOBAaHUEM, XUMHYECKON MOCYI0H, W3MEPUTEIbHBIMU TPHOO-
paMy B peaKTUBaMH, BBITTOJTHCHHS PacuéTOB HA OCHOBE MOJYyYEHHBIX 3HAHUU JIJIS yC-
MIENTHOTO OCBOCHUS TOCIEAYIONMMX JAUCIHUIUIMH U MCTOJIL30BaHMS B OyIyIieu mpo-
(heCcCHOHAIBHOM JIeSITEIIHHOCTH.

2. MecTo TUCHUILIMHBI B Y4e0HOM TpoLecce

JlucuumimHa « XUMHS HEOpraHWYecKas U aHaJTUTHYSCKas» BKIIOUCHA B 00s13a-
TeJIBHBIA MepeYeHb JUCITUIUIHH Y4eOHoro miaHa. Jluciuminaa « XuMusi Heopranude-
CKasl ¥ aHAJIMTUYECKAsH pean3yeTcs B cooTBeTcTBUM ¢ TpeboBanusmMu OI'OC, mpo-



dbeccuonanpHoro cranaapra, OIIOII BO u y4yeOHOro miaHa IO HampaBICHHUIO
36.03.02 — 3ooTexHus.

JlucuumuinHa «XUMHSl HEOpraHuyeckass M1 aHAJIMTHYECKas» SIBIISIETCS OCHOBO-
roJjiararomiend JJisi U3y4YeHHsS CICAYIOIMMX JUCHUIUIMH: «XHUMHS OpraHudecKas,
«buoxumus», «be3onacHoCTh KU3HEACATETLHOCTH», « OCHOBBI HAYYHBIX MCCIIEI0BA-
HU.

OCOOEHHOCTBIO JHUCIMIUIMHBI SBISIETCS MPUMEHEHHUE CEPhE3HOW TeopeThde-
CKOM TMOJTOTOBKH NMPHU (OPMHUPOBAHUN HABBIKOB pabOTHl B XMMHUYECKOU Jaboparo-
pumn.

Pabouast mporpamMma NHCIMIUIMHBI «XUMHUS HEOPTaHWYECKas W aHAJIUTHYC-
CKash» JIJIsi HHBAJIMJIOB | JIWI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbs pa3pada-
THIBAETCS WHAUBHUAYAJIHHO C y4€TOM OCOOCHHOCTEH NMCHXO(U3UYECKOTO Pa3BHUTHII,
WHIUBUTyaJIbHBIX BO3MOYKHOCTEH U COCTOSIHUSI 3JJ0POBBS TAKUX 00YJarOITUXCSI.

3. [lepevyens MIaHUPYEeMBIX Pe3y/JbTATOB 00yUeHHS MO JUCIUIIHHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTaTaAMM OCBOCHUSI 00Pa30BaTeIbHOM
NPOrpaMmblI

N3yyenue naHHOW yuyeOHOW AMCIMIUIMHBI HAlpaBieHO Ha (HOPMHUPOBAHUE Y
OOy4JaronMXcst KOMIETSHINH, MPeICTaBICHHBIX B Tabiuiie 1.
4. CTPyKTYpa ¥ cofep:KaHue TUCIUNIHHbI

4.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BUIaM padoT B ceMecTpe
OO6mast TpyA0€MKOCTh AUCIUIUIMHBI cocTaBiseT 3 3ad. ef. (108 wacos), ux
pacrpeieieHue 1Mo BiIaM padoT B CEMECTpe MPEACTaBICHO B TA0MIE 2.



Tp660BaHI/Iﬂ K pe3yJabTarTaM 0CBOCHUSA yqeﬁnoi’l JAUCHHUIIIINHBI

Tao0muma 1

No Kon Coneprxanue 5 B pesynbraTte nzydeHus yueOHOHN JUCIUILIMHBI 00yYaloluecs JOJDKHBI:
il KOMIIC- KOMHe.’.I‘eHHI/II/I I/IHZ[I/IKaTOpI)I KOMIICTCHIIUN T yMeTh BIIAZCTH
TCHIIUU (wm e€ gacTn)
VK-1.1. 3HaTh anropuT™Mbl aHa- |OCHOBHBIE 3aKOHbl XUMUHU,
CrocobeH ocy-| u3a 3aaay, BbLAESISE UX 0a30- |OCHOBHBIE aJITOPUTMBI pelle-
IIECTBIIATh T10-| BbIE COCTABJISAIOLINE HUS IIPaKTUYECKHMX 3a]1ady;
UCK, KpHUTHYE- CHoco0bl  CTaTUCTUYECKOH
CKUU aHallu3 u 00paboTku pe3yNbTaToB
cUHTe3 HHpOp- aHaJIn3a
1 | VK-1 |mauun, npume-| YK-1.2. VYmerp HaxomuTh u paboTaTh C JUTEpaTypHBI-
HATH  CHUCTEM-| KPUTUYECKHU aHaJIM3UPOBATh MU HMCTOYHHMKAMH; HCIOJIb-
HBIH noaxox | HHpOpMauio,  HEOOXOIAUMYIO 30BaTh JlabopaTopHoe 000-
Ul pEUICHMs | JUIs pelIeHUs MMOCTaBJICHHOM 3a- pyZoBaHUE M TPUOOPHI A
[IOCTABJICHHBIX | Ja4u pelieHnss  MPaKTUYECKUX
3a1a4 3ajjay, MPOU3BOJUTH HEOO-
XOJIMMBIE PACYETHI
3narb  ocHOB-| OIIK-4.1. 3natb ocHoBHbIE ec- |OCHOBHBIE MOHATUS HEOpra-
HbI€ €CTECTBEH- | TECTBEHHbIE, OMOJOIMUECKHE M |HUYECKOM M aHATUTHYECKOU
Hble, OMOJOTrHu-| MpodeccrnoHabHbIE MOHATHUS W |XUMHUH U METO/bl padOThl B
YecKMe M TNpo-| METOIbl  peleHHs OOIIenpo- |XMMUYECKOH nabopaTopuH,
2 |OMnK-4 (deccroHanbHbIE | (heCCHOHATIBHBIX 3aau OCHOBHBIE TpUOOpPHI U 000-
MOHATHSL U Me- pyLOBaHHUE, HCIIOJIB3YEMOE
TOJABl PELICHUS JUIsL XUMHUYECKOTO 3KCIepu-
obmienpodec- MEHTa
CHOHAJIbHBIX
3aza4




OYHASA ®OPMA OBYYEHUA

Tabmuma 2
PacnpenesieHue Tpy10€MKOCTH JMCUMILIMHBI 10 BUIaM padoT B ceMecTpe
TpyroéMkocThb
Buna yueOHo# padoThI yac. B T.4. o 1
ceMecTpy
O0mas Tpy10EMKOCTb TUCUUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KontakTHas padora: 52,4 52,4
AyauTopHasi pabora 52,4 52,4
8 MoMm uuce:
nexyuu (J1) 16 16
nabopamopnvle pabomul (JIP) 34 34
KOHCYIbMayuu nepeo dK3aMeHOM 2 2
KOHMaxmHas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocTosiTesabHasi padora (CPC) 55,6 55,6
camocmosmenvbHoe usyuerue pazo0enos, Camono02omosKka (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMepuanld u Mamepuana 31 31
VUEOHUKOB U YUeOHBIX NOCOOULl, N0020MOBKA K 1aD0paAmopHbiM pa-
bomam, onpocy u m.o.)
Iloocomoska k aK3ameHy (KOHMPOJb) 24,6 24,6
Bu mpoMexXyTOYHOTO KOHTPOJIS: DK3aMeH
3AOYHASA ®OPMA OBYYEHUS
Tabnuna 2
PacnpenesieHue TpyaA0éMKOCTH AMCUMILIMHBI 110 BHAAM padoT B ceMecTpe
TpyroémkocTh
Buj yueOHoii padoThl yac. B T.4. o 1
ceMecTpy
OO6mas TpyA0EMKOCTb JIUCIUTUIMHBI TI0 Y4eOHOMY IIJIaHy 108 108
1. KonrakTHas padora: 12,4 12,4
AyauTopHas pabora 12,4 12,4
8 MoMm uucue:
nexyuu (J1) 4 4
nabopamopnvie pabomwt (JIP) 8 8
KOHMakmuas paboma Ha npomesxicymourom koumpoine (KPA) 0,4 0,4
2. Camocrositesannasi pa6ora (CPC) 95,6 95,6
camocmosmenvHoe uzyueHue paz0enos, Camonoo02omosKka (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMEPUANd U Mamepuana 87 87
VUeOHUKO8 U YYeOHbIX NOCOOULL, NO020MOBKA K 1aDOPAmMOPHbIM pa-
bomam, onpocy u m.o.)
Iloozomoska k sK3ameHy (KoHmpoib) 8,6 8,6
By npoMexxyTOuYHOTO KOHTPOJIS: DK3aMeH




4.2 Conep:xaHue QUCHUNINHBI

OYHAS ®OPMA OBYYEHUA

Taomuma 3
TemaTnyeckuil IJIaH Y4eOHOM IUCIUILINHBI
AyauTopHas padora BHeayauro
£ LIV [T I T Beero | JI . pJIP . MKP | Has gaamf

AUCHUTLINH (YKPYITHEHO) CP
Pa3nen 1 «Heopranuyeckasi XumMusi» 53 12 26 - 15
Tema 1 «PacTBOpBI» 24 6 14 - 4
Tema 2 «CkopoCTb U SHEPreTUKa 9 2 4 - 3
XUMUYECKHUX peakuuil. XuMHUYeCKOe
paBHOBECHEY
Tema 3 «OKHUCIUTENHLHO-BOCCTAHOBUTEIIHLHEIC 12 2 6 - 4
peaKIum
Tema 4 «KoMIUIEKCHBIE COETUHEHUS 8 2 2 - 4
Pazgen 2 «AHaJuTHYECKAS XMMUS 28 4 8 - 16
Tema 5 «IIpeameT u 3a1a4n aHATUTUYECKOM 6 2 - - 4
xumnu. KonnuectBenusiii ananus. OmmOky B
AHATUTUYECKUX ONPEACTICHHUIX)»
Tema 6 «TUTpUMETpHUYCCKUH aHAIU3. 14 2 8 4
KHcI0THO-0CHOBHOE TUTPOBAHUEY
Tema 7 « TuTpuMeTpUUYECKUNA aHATU3. 4 - - - 4
KoMIIeKCOHOMETPUYECKOE TUTPOBAHUE)
Tema 8. « TurpumeTpudecKkuii anaaus. 4 - - 4
OKHCITUTETBHO-BOCCTAHOBUTEILHOE
TUTPOBAHUE)
KoHcynbranus nepes sKk3aMeHOM 2 - - 2 -
KonTakTHas paboTa Ha MPOMEKYTOUHOM 0,4 - - 0,4 -
koHTpoie (KPA)
[ToaroroBka k sk3amMeHy (KOHTPOJIb) 24,6 - - - 24,6
Bcero 3a 1 cemectp 108 16 34 2,4 55,6
HToro mo gucuuninue 108 16 34 2,4 55,6

3AOYHASA ®OPMA OBYUEHUA
Tabmua 3
TemaTuyeckui IJIaH Y4eOHOM AU CHUILINHBI
AyauTopHasi padora BHeayauro
L3 PTRISTIORARTIC LE S T Bcero JI . p.]IP . IIKP Has [))’aﬁonllJ

AUCHUILINH (YKPYTHEHO) CP
Paznen 1 «Heopranuveckasi XumMush» 54 4 6 - 44
Tema 1 «PacTtBOpBI» 14 1 2 - 11
Tema 2 «CkopoCTb U SHEPreTUKa 14 1 2 - 11
XUMHYECKUX PeaKIuil. XUMUYECKOe
paBHOBECHE)
Tema 3 «OKHUCIUTENHLHO-BOCCTAHOBUTEIHHEIE 14 1 2 - 11
peaKIum)
Tema 4 «KOMIUIEKCHBIE COCTUHEHUS 12 1 - - 11
Pa3nen 2 «AHaJIUTHYECKAsT XHUMHU» 45 - 2 - 43
Tema 5 «IIpeamer u 3a7a4M aHATUTUYECKOUN 10 - - - 10

xumun. KonnuecTBeHHsIii ananus. OmmuoOKy B
AHAJIUTHYICCKUX OMPCACIICHUAX)




AyauTopHas padora BHaeayauro
Haumenosanue PAIEIOB U TeM Bcero JI . p.]IP . IIKP | nasn gaﬁoT;)

AUCHUTLINH (YKPYITHEHO) CP
Tema 6 «TuTpumMeTpUYeCKuil aHATU3. 13 - 2 - 11
KHCoTHO-0CHOBHOE TUTPOBAHUE)
Tema 7 « TuTpuMeTpUUYECKUH aHAU3. 11 - - - 11
KommiekcoHoMeTpru4eckoe TUTPOBAHUEY
Tewma 8. «TutpumeTpuyecKkuii aHaIu3. 11 - - - 11
OKHUCIIUTENEHO-BOCCTAHOBUTEIBHOE
TUTPOBAHUEY
KonTakTHas paboTta Ha MPOMEKYTOUHOM 0,4 - - 0,4 -
koHTpose (KPA)
ITonroroBka K 9K3aMeHy (KOHTPOJIb) 8,6 - - - 8,6
Bcero 3a 1 cemecTp 108 16 34 0,4 95,6
HToro mo AucuuninHe 108 4 8 0,4 95,6

Paznen 1 «Heopranmueckasi Xumus»

Tema 1 «PacTBOpBI»

3aKOH DKBUBAJEHTOB, XMMHUYECKHI SKBUBAJICHT, (DAKTOP SKBHUBAJICHTHOCTH,
MOJIIpHAsT Macca dKBUBAJIICHTa. MOJsIpHAsT KOHIIEHTPALMS, MOJIIpHAsT KOHUECHTPAIUS
HKBUBAJICHTA, MaccoBas [0S, TUTP, TEPMOJUHAMHYECKUE MPUUYMHBI 0Opa30BaHUS
pacTBOpOB; GU3UYECKUE U XUMHUYECKUE CUJIbI, 00YCIOBIMBAIOIINE 00pa30BaHUE pac-
TBOPOB; OTJINYME CHJIBHBIX AJIEKTPOJIUTOB OT CIAOBIX; TUIBI CUIILHBIX 3JIEKTPOIUTOB,;
rujpaTanus UOHOB, IEPBUYHASI U BTOPUYHAS THAPATHBIC 000JIOYKH, KPUCTAIIOTU-
paThbl; aKTUBHOCTb, KOA(PUIIMEHT aKTUBHOCTH; TUIBI CJIA0BIX 3JIEKTPOJIMTOB, KOH-
CTaHTBI M CTETICHU JIUCCOLMAIMHU CIA0BIX JIEKTPOJIUTOB; BOJIa KaK CJIIA0OBIA AJIEKTPO-
JIAT, HOHHOE MPOU3BEICHUE BOJIbI, BOJOPOIHBIN U THIPOKCUIIBHBIN IMOKA3aTEIN pac-
TBOPOB, CIIOCOOBI U3MEPEHUST BOJOPOJIHOrO IOKa3arels; Oy(epHbie pacTBOPHI; TH-
pPOJIM3 COJIEH, TUIIBI THAPOJIN3a, KOHCTAHTBI U CTEIIEHU THUIPOJIM3a COJIEH; 3HAUYCHUE
PacTBOPOB CHUJILHBIX M CJIA0BIX AJICKTPOJIUTOB B XMMHUHU U OHMOJIOTHH.

Tema 2 «CKopoCTbh U SHEPreTUKA XUMHUYECKUX PEAKIU. XUMUUYECKOE PaBHO-
BECHE»

CpenHsisi 1 UCTUHHAs CKOPOCTh XMMHUYECKON peakiuu; (PaKTOphl, BIMSIONINE
Ha CKOPOCTh PEAKIMH; XUMUYECKas PEAKIHs KaK IMOCIEI0BATEIbHOCTh 3JIEMEHTAP-
HBIX CTaJWH; 3aKOH JACHUCTBYIOIINX MACC JIJIsl DJIEMEHTaApPHOM CTaAuu XUMUYECKOMU pe-
aKI[M1, KOHCTAHTa CKOPOCTH PEAKIUH; 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEAKIINU
oT Temnepatypsl, npaBuio Baut-T'odda, ypaBHeHue AppeHuyca, SHEprus aKTHBa-
[IUU, YIHEPTETUUECKUM Oaphep, aKTUBUPOBAHHBIM KOMIUIEKC, KaTaJln3, KaTajlu3aTophI,
(dbepMeHTHI; 3HaU€HNE YUCHHUSI O CKOPOCTH XMMHYECKOW PEaKIIUU B XUMHH, OMOJIOTHH
U CEJIBCKOM XO3SIMCTBE; XMMUYECKOE PABHOBECHE KAaK KOHEYHBIA pPE3yIbTaT CaMo-
IIPOM3BOJILHOTO MPOTEKAHUS OOpAaTHMOM peaKIuy, JUHAMUYSCKUN XapaKTep XHUMH-
YECKOI'0 PABHOBECHS, IPU3HAKU UCTUHHOI'O PABHOBECHS, 3aKOH JCUCTBYIOIIMX MacCC
JUTE XUMUYECKOro paBHoBecus, npuHuui Jle Illarense, poab XMMHUYECKUX paBHOBE-
CHUM B MIPUPOJIC; TEPMOJUHAMUYECKUE CUCTEMBI: OTKPBITHIE, 3aKPBIThIE, U30JIUPOBAH-
HbIE, TOMOT€HHBIC U T€TEPOTreHHbIC; BHYTPEHHSISI SHEPTHUsl, SHTAJIBIINS, TEIIOBON 3(-
(dheKT XUMUYECKON peakinu, 3aKoH ['ecca, SHTpOIUS KaKk Mepa BEPOSITHOCTH COCTOS-
HUSI CUCTEeMBbI, U3MEHEeHHUE dHepruu ['mb0ca Kak KpUTepuil BO3MOKHOCTH CaMOTIPOU3-
BOJIBHOT'O MTPOTEKAHMS PEAKIIMH.



Tema 3 «OKUCIUTETLHO-BOCCTAHOBUTEBHBIC PEAKIINN

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, CTENIEHb OKUCIICHHS, OKUCIIUTE-
JU W BOCCTAHOBUTEIHM, OKHUCJICHHE W BOCCTAHOBJICHUE; COCTABJICHHUE ypaBHEHUSA
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA (METOJ MOHHBIX MOJIypEaKIfii); OKKC-
JIMTEJIbHO-BOCCTAHOBUTEIIbHBIE TTOTEHIIMABI; YpaBHeHUEe HepHcera; onpeaeneHue Ha-
MpaBJICHUS MNPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C IMOMOIIbIO
OKHCJIUTEIILHO-BOCCTAHOBUTEILHBIX MOTCHIINAJIOB, poib OKHCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN B IIPUPOJE.

Tema 4 «KoMmieKkCHBIE COSTMHEHUS)

KowmriekcHple coeMHEHUs, CTPOSHNE KOOPAMHAITMOHHON c(epbl KOMILIEKC-
HBIX COEAMHEHUN: KOMIUIEKCOOOpa3oBaTelb, JUTAH/IBI, JOHOPHBIC aTOMBI JINTAHOB,
JIEHTATHOCTh, KOOPIAMHAIMOHHOE YHCJI0, TEOMETPHUsl KOOPIWHAIMOHHOW Cdephl;
BHeITHeC(hepHbIE NOHBI; KOMIUIEKCHI C XeJIaTO00pa3yIOMUMH U MaKPOITUKINYECKUMHU
JIATAHJAMU; JUCCOIMAIMS KOMIUIEKCHBIX COCIIMHEHUN B PacTBOPax, KOHCTAHThI yC-
TOWYUBOCTH M KOHCTAHTBI HECTOMKOCTH; (haKTOPHI, BIHUSIONIME HAa YCTOWYHUBOCTH
KOMILJIEKCHBIX COCIMHEHUI B pacTBOpax: TEMIIEpaTypa, XeJIaTHbIA U MaKpOLMKINYE-
CKHi A(PpheKThI, 3aps IEHTPATLHOTO HOHA-KOMILIEKCOOOpa3oBaTeis, TEOpUs Koop-
JIMHAIIMOHHON XUMHYECKOHM CBSI3HM, 3HAYCHHE KOMIUIEKCHBIX COCIUHEHUH B OHMOXH-
MHHU KJICTKU.

Pa3znen 2 «KAHaJIuTHUYECKAS] XUMM S

Tema 5 «IIpenmeT u 3amaun aHATUTUYECKONM XUMHH. KonnuecTBEHHbI aHa-
nu3. OmKOKY B aHAUTUTUYECKUX OTPEICTICHUSIX)

[Ipenmer u 3amaun aHanuTudeckord xumuu. Knaccuduxanus MeTog0B aHaIU-
THUeckor xuMuH. KojmuecTBeHHBIM aHajin3. MeToabl KOJMUYECTBEHHOI'O aHaIu3a.
[ToaroroBka k ananu3zy. CtatuctTudeckas oOpadoTKa pe3yIbTaTOB aHAIM3a.

Tema 6 «Turpumerpruecknii anan3. KHCIOTHO-OCHOBHOE TUTPOBAHUE)

3aK0H JPKBHUBAJICHTOB; TEXHHWKA TUTPOBAHUS, CIIOCOOBI TUTPOBAHMS; CTAHIAPT-
HbIE BeIeCTBa; TPeOOBAaHMSA K CTaHIAPTHBIM BEIECCTBAM; CTaHJAPTHBIC PACTBOPHI,
MIEPBUYHBIC CTaHJAPTHBIC PACTBOPHI; BTOPUUYHBIC CTaHAAPTHBIC PACTBOPHI; pabodmne
PacTBOPHBI; CTaHIAPTU3MPOBAHHBIC PACTBOPHI; TPEOOBAHUS K PEAKIHUAM; ITPUMEHSC-
MBIM B THUTPUMETPUYCCKOM aHAJIM3€;, OCHOBHBIC pabOYHMe pPACTBOPHI B KHCIOTHO-
OCHOBHOM THUTPOBAHWH; OCHOBHBIE CTAHIAPTHBIC BEIIECTBA B KHCIOTHO-OCHOBHOM
TUTPOBAHUM; BEUIECCTBA, ONMPEACISIEMbIE METOIOM KHUCIOTHO-OCHOBHOTO TUTPOBAHUS,
MOCTPOCHUE KPUBBIX TUTPOBaHUS; (PUKCUPOBAHHE TOUKU SKBUBAJICHTHOCTH, BHIOOD
WHJIMKATOPa; MPUTrOTOBJIECHUE pabouero pacTBOpa XJOPOBOJIOPOIHON KUCIIOTHI; TIPHU-
TOTOBJICHHE CTAHJIApPTHOI'O pacTBOpa COJIbl (KapOoHaTa HATPHs); CTaHAAPTU3ALIMS pa-
0ouero pacTBopa XJOPOBOJOPOIHON KHUCIOTHI, OMPEACIICHUE KECTKOCTH BOJIbI; BbI-
YUCJICHUE PE3YIbTATOB; OITUOKH KUCIOTHO-OCHOBHOTO TUTPOBAHUS.

Tema 7 «Tutpumerpuueckuii ananus. KomMIiekCOHOMETpUUECKOE THUTPOBA-
HHEY»

KommiekcHple coeauHeHHs; KOMILIEKCOOOpa3oBaTeM; KOMILIEKCOHBI, KOM-
miekcoH III (3/ITA); neHTaTHOCTD; JIMTaH Ibl; XeJIaThl; XeJIaTHBIA 3(P(EKT; KOMILICK-
COHaThI; (PMKCUPOBAHHWE TOYKH SKBHBAJICHTHOCTH, METAJIOMHIMKATOPHI; SPUOXPOM
y€pHbId T; MypEeKCH]I; TEXHUKA KOMIUIEKCOHOMETPUUYECKOTO TUTPOBAHMUS; BEIIECTBA,
ONPEAEIAEMbIE METOJIOM KOMIIJIEKCOHOMETPUUECKOTO TUTPOBAHUS; OCHOBHBIE CTaH-
JapTHbIE U pabouyue pacTBOPbl METO/a; MPUTOTOBJICHUE CTAHAAPTHOTO pacTBOpa
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OMTA; onpeneneHue cofepKaHusl MarHus U Kajibl[Usl B pACTBOPE MPU COBMECTHOM
NPUCYTCTBUM; MAaCKUPYIOIIME areHThbl; pa3/ieJIeHUE HOHOB; BBIYUCICHHE DPE3yJibTa-
TOB; OIIMOKH KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMUS.

Tema 8 «Turpumerpuueckuii aHanu3. OKHCIUTETbHO-BOCCTAHOBUTEIBHOE
TUTPOBAHUE

OKHCIIUTENHEHO-BOCCTAHOBUTEIILHBIE peakiuy; OKHUCJIUTENBHO-
BOCCTAHOBUTEJIHHBIC TOTCHITHAIBI; TEXHHUKA OKHUCIUTEIIBHO-BOCCTAHOBUTEIHLHOTO
TUTPOBAHUS; TIEPMAHTAHATOMETHS; JUXPOMATOMETPHS;, HOJAOMETPHS; OCHOBHBIC pa-
O0ouyme pacTBOPHI METOJIOB; OCHOBHBIC CTaHAAPTHBHIE PACTBOPHI; CIOCOOBI (PUKCHUPO-
BaHMS TOYKH SKBUBAJCHTHOCTH B OKHCIIUTEIHLHO-BOCCTAHOBHUTEIHHOM THUTPOBAHWH,
PEIOKC-MHIUKATOPHI; OC3BIHANKATOPHOE TUTPOBAHHUE; aBTOKATAIIN3; MIPUTOTOBJICHHE
CTaHJIAPTHOTO pacTBOpa OKcajaTa HaTpHs; CTaHAapTU3alus paboyero pacTBopa mnep-
MaHTaHaTa KaJlis, OMpECIICHHUE JKelie3a TIEPMaHTaHATOMETPUIECKUM METOOM; BbI-
YHUCJIICHUE PEe3yJbTAaTOB; OINIMOKH METOAa OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO THUT-

POBaHMA.

4.3. Jlekuuu/1adopaTopHble 3aHATHS

OYHAS ®OPMA OBYYEHMUA

Tabmuua 4
Conepsxkanue JJeKuii/1a00paTOPHOTro NPAKTUKYMA U KOHTPOJIbHbIE
MEpPONPHUATHS
Ne Ne u Ha3Banme JeKkumii/ Popmupyem Bux KoJa-Bo
Ne paznena ble KOHTPOJILHOTO
n/m JIaGOPaTOPHOro MPAKTUKyMa yacoB
KOMIIETEHIINN | MepONpHUATHS
1 Pasnen 1. Heopranmueckasi XumMust 38
Tewma 1. Pac- Jlexmmst Ne 1. PactBopsI. ) 2
TBOPBI
Jlaboparophas padora Ne 1. «[lpu- 3amuTa jJadopa-
TOTOBJICHUE PACTBOPOB 33J]AHHOTO TOPHOH paboThI,
cocTaBay WHJIUBUTYaITb- 6
HOE 33/IaHue,
KOHTPOJIbHAs
pabota
Jlektus Ne 2. Bona kak ciaObrit
anekTposuT. loHHOE npousBe/ie- ) 2
Hue BoAbl. BogoponHelil mokasza-
tenb. bydepHbie pacTBOpEI. YK-1.1,
Jlaboparophas padora Ne 2. «Dkc- VYK-1.2, 3amuTa Jadopa-
MEPUMEHTAIBHOE OTIpEieNICHIE BO- OIIK-4.1 TOpPHOM paboTHI,
JIOPOJTHOTO MTOKA3ATEISD» WHIUBUTYaITb- 4
HOE 3a/1aHue,
KOHTpPOJIbHAaA
pabota
Jlextus Ne 3. I'moponns coneit - 2
Jlaboparophas padota Ne 3. «U3y- 3amura 1abopa-
YCHUS BIUSTHUS TIPUPOJIBI COJIH, TOPHOH paboThI,
TEeMIepaTypsl U KOHIICHTPAIH WHIUBUTYaJTh- 4
pacTBopa Ha TPOLIECC THIPOITU3ay HOE 33/1aHue,
KOHTPOJIbHAS
pabota
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Ne Ne u Ha3Banme Jexknmii/ ®opmupyem Bux Koxa-Bo
Ne pazgena ble KOHTPOJILHOIO
n/n JIa00PATOPHOI0 MPAKTHKYMA 4acoB
KOMIIETCHIIMH | MepOoNpHATHS
Tema 2. Jlexmms Ne 4. Xumunueckas KHHe- ) 5
CkopocTb u THKa. XUMHYECKOE paBHOBECHE
SHEepreTuKa Jlaboparopnas padora Ne 4. 3amura jadopa-
XUMHAYECKHX «CMenieHne XUMHIECKOTO PaBHO- TOPHOH paboThI,
peakuuii. Xu- | BecHs» WHIUBUY b~ 4
MHUYECKOE HOE 3a/1aHue,
paBHOBECHE OIIPOC 10 TeMaM
1-2
Tewma 3. Oxuc- | Jlexiusa Ne 5. OKHCIUTENLHO- ) 5
JIUTENBHO- BOCCTaHOBUTEJIbHBIE PEAKLINH
BOCCTaHOBH- Jlaboparopnas pabora Ne 5. 3amura Jadopa-
TeJbHBIC pe- «OKHCIUTENBHO- TOpPHOH paboTHI,
AKLUH BOCCTaHOBHUTEJIHHBIC PEaKLINI WHIWBUYaJIb- 6
HOE 33/1aHHe,
KOHTPOJIbHAS
paboTa
Tema 4. Kom- | Jlexnus Ne 6. KommnekcHsle co- ) 2
IUIEKCHBIE CO- | CIUHEHUS
eIMHEHHUS Jlaboparopnast pabora Ne 6. «M3y-
YEHUE CBOMCTB KOMIUIEKCHBIX CO- saura nadopa- 2
N TOPHOH paboTHI
€AMHEHUI»
2 Pa3nen 2. AHAIUTHYECKAT XUMMUS 12
Tewma 5.
IIpeamer u
3aJa4u aHalIH-
THACCKOR XM Jlekuus Ne 7. TIpeamer u 3anaun
muu. Konmae- N
CTBOHHLL AHATMTHYECKOH XHMHH. Komuuect- ) 5
— BEHHBII aHanmn3. OMHUOKY B aHAHU-
ONGKH B THYECKUX ONPENENICHUAX
aHaJTUTHYe-
CKHUX OTIpefie-
JICHUSIX
Tewma 6. Tur- Jlextus Ne 8. Turpumerpuueckuit
pumMeTpuye- aHanm3. KuciaoTHO-0OCHOBHOE THT- YK-1.1, - 2
CKUI1 aHau3. poBaHHE YK-1.2,
KucnorHo- Jlaboparophas padora Ne 7. «[Ipu- OIIK-4.1
OCHOBHO€E TUT- | TOTOBIIEHHE PabOYEro pacTBopa - 2
poBaHHe XJIOPOBOZOPOTHOM KUCIOTBIY
JlaGoparopnas padota Ne 8. «IIpu-
TOTOBJICHUE CTaHJIAPTHOTO PacTBO- - 2
pa kapOoHaTa HaTpUsI»
JlaGoparopnast pabota Ne 9.
«Crannaptusamus pabodero pac- ) 2
TBOpA XJIOPOBOJIOPOTHON KUCIIO-
TBI»
KonrponbHas nabopatopHas pabo-
3amura jabopa-
ta Ne 10. «Onpenenenune kapoo- 2

HAaTHOH >KECTKOCTH BOJILI»

TOPHBIX PaboOT
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3AOYHASA ®OPMA OBYYEHUA

Tabmnura 4
Copep:xanue JIeKIUii/1a00PATOPHOTrO NPAKTUKYMA U KOHTPOJIbHbIE
MEpPONPUSTHS
. dopmMupyemM Bn
Ne Ne u Ha3Banme JeKkumii/ pMHPY A KoJu-Bo
Ne paznena ble KOHTPOJILHOTO
n/n JIa00PATOPHOT0 MPAKTHKYMA 4acoB
KOMIETEHIINN | MepOoNnpHATHS
1. Pasnen 1. Heopranuyeckas xummust 10
Tema 1. Pac- Jlexumst Ne 1. PactBopaI. ) 1
TBOPBI
JlaGopaTtopHas padota Ne 1. «9kc- 3ammura 1abopa-
MEPUMEHTAIEHOE OTpeIeIICHUE BO- TOPHOH paboTHI, 5
JTOPOJTHOTO MTOKA3aTEIIsD» VHIMBH]Ty aJTh-
HOE 33JIaHue
Tewma 2. Jlextus Ne 2. Xumuaeckast KuHe- ) 1
CkopocTh 1 THKa. XUMHYECKOE PAaBHOBECUE
JHEpreTuKa Jlaboparophast paborta Ne 2.
3amuTa nabopa-
XUMHYECKUAX «CMmelleHne XUMUIEeCKOTr0 paBHO- N
. YK-1.1, TOpPHOH paboThI,
peakuuil. Xu- | BecHs» 2
MITIECKOE VK-1.2, WHIUBUYalb-
OIIK-4.1 HOE 3a/IaHne
paBHOBECHE
Tewma 3. Okuc- | Jlexmust Ne 3. OxkuciuTensHO- ) 1
JUTENBHO- BOCCTAHOBUTEJIBHBIC PEAKITHH
BOCCTaHOBH- Jlaboparopnast paborta Ne 3. 3amura abopa-
TeIbHBIE pe- «OKUCIIUTENBHO- TOPHOM PadoTEHI, 2
aKIUH BOCCTAaHOBUTEIIHHBIC PEAKIIUI WHIWBHTYaJTh-
HOE 33JlaHuC
Tema 4. Kom- | Jlexmus Ne 4. KoMIuiekCHBIE CO-
TUIEKCHBIC CO- | CTUHCHUS - 1
eIMHCHHUS
2 Pa3nen 2. AHAIUTHYECKAT XUMMS 2
Tema 6.
TurpumeTpu-
PUMETD KonTtposbHas tabopatopHas pabora YK-1.1,
YeCcKHi aHa- . 3amnura abopa-
Ne 4. «Onpenenenne xkapOOHATHON YK-1.2, . 2
3. Kucnot- R TOPHOM pabOTHI
JKECTKOCTH BOIBDY OIIK-4.1
HO-OCHOBHOE
TUTPOBaHUE
OYHAS ®OPMA OBYUYEHMUSI
Tabmuma 5
Hepe‘leﬂb BOIIPOCOB JIJIsI CAMOCTOATEC/IILHOI0 N3YYCHUHA TUCHUIIIIMHBI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JI CAMOCTOSATEILHOIO
Ne paznesa u TeMbl
n/n HU3yYeHUs
1. | Tema 1. PacTBOpHI 3aKOH JKBUBAJEHTOB, XUMHUYECKHI HKBHUBAJIEHT, ()aKTOp DKBUBA-

JIEHTHOCTH, MOJIApHAas Macca SKBUBAJEHTA; MOJSpHas KOHIIEHTpA-
L1, MOJISIpHAsi KOHLICHTpaLMs 3KBUBAJIEHTA, MaccoBas A0, TUTP,
TEPMOJMHAMHYECKUE MPUYUHBI 00pa3oBaHUsl PacTBOPOB; (pu3Mye-
CKHME M XMMHUYECKHE CHJIbI, 00YCIOBIMBAIOIINE OOpa3oBaHHE pac-
TBOPOB; OTJIMYHE CHUJIbHBIX DJIEKTPOJUTOB OT CJIAOBIX; THUIIbI CHJIb-
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n/n

Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /1JIsi CAMOCTOSITEILHOTO
U3y4YeHHUst

HBIX 3JEKTPOJIMTOB; THIpATallisi MOHOB, NMEPBUYHAS W BTOPHYHAS
rUIpaTHbIe 00OJIOYKH, KPUCTAJUIOTHIAPATHI, aKTUBHOCTH, KO3 (uU-
IIUEHT aKTHBHOCTH; THIIBI CITa0BIX JIEKTPOJIINTOB, KOHCTAHTHI U CTe-
MIEHU JIMCCOIMAIINY CJIA0BIX JIEKTPOJIUTOB; BOAA KaK CIAOBIN dIeK-
TPOJIUT, HOHHOE TPOU3BEICHUE BOJIBI, BOJOPOIHBIA M THIPOKCHIIb-
HBIN MTOKa3aTeNN PACTBOPOB, CIIOCOOBI U3MEPEHUS BOJOPOIHOTO T10-
KazaTens; OyQepHble PacTBOPBI; THAPOIN3 COJIECH, THIIBI THAPOIIH3a,
KOHCTaHTBl M CTENEHH THUIPOJIM3a COJIeH; 3HAYCHHE PaCTBOPOB
CHJIBHBIX M CJIA0bIX 3JEKTPOJIMTOB B XMMUHU M OMOJIOTHH

Tema 2. CkopocTh H
SHEpPreTuKa XuMuye-
CKMX peakuui. XuMH-
YECKOE paBHOBECUE

Cpenusis ¥ UCTHHHAs CKOPOCTb XMMHYECKOH peaknuu; (akTophl,
BJIMSIIOILME HA CKOPOCTh PEAKIMM; XUMHUUECKasi PeakiMsl KaK 1ocie-
JIOBAaTEJIbHOCTb AJIEMEHTAPHBIX CTaJIWi; 3aKOH JIEHCTBYIOIIHMX Macc
JUIS 3JIEMEHTapHOM CTaJuu XMMHUYECKOM peakIMM, KOHCTaHTa CKO-
pOCTU peakluy; 3aBUCUMOCTh CKOPOCTHM XMMHUYECKON peaKkiuu OT
Temrneparypsl, npasuio Bant-I'odpda, ypaBHeHre AppeHuyca, 3Hep-
T'Us aKTUBAIlMH, SHEPreTUYEeCKUi Oaphep, aKTHBHPOBAHHBIA KOM-
IUIEKC, KaTaju3, KaTalu3aTopbl, (DEpMEHTHI; 3HAuU€HHE YYEHHUS O
CKOPOCTH XMMMUYECKON pEaKkUUH B XUMHH, OMOJIOIMH U CEbCKOM
XO3HCTBE; XMMUYECKOE PABHOBECHE KaK KOHEYHBIH pe3ysbTaT ca-
MOIIPOU3BOJIBHOTO IPOTEKaHUsi OOpaTUMOM pEaKIUH, JUHAMHU4e-
CKUM XapakTep XHMMHYECKOTrO PAaBHOBECHS, NPU3HAKU HCTHHHOTO
paBHOBECHSI, 3aKOH JEHCTBYIOLIUX Macc JUIsl XMMUYECKOTO PaBHOBE-
cus, npunuun Jle Ilarense, posib XMMHUYECKUX paBHOBECUI B NpU-
pojie; TEPMOJMHAMHYECKHE CUCTEMbI: OTKPBIThIE, 3aKPbIThIE, 301U~
pOBaHHbIE, TOMOI'€HHbIE U I'€TePOr€HHbIE; BHYTPEHHSS SHEPIUs, SH-
TalbIMs, TEIJIOBOM 3(PQPEeKT XUMHUECKOM peakuuu, 3akoH ['ecca,
DHTPONMS KaK Mepa BEPOSTHOCTH COCTOSIHUSI CUCTEMBI, U3MEHEHUE
sHeprum ['mbbca kak KpuTepuil BOSMOKHOCTH CaMOIPOU3BOIBHOIO
IIPOTEKAHUS PEAKLIUU

Tema 3. OKHCIUTEID-
HO-
BOCCTAHOBUTCIIBbHBIC
peaxiuu.

OKHCIUTEIIFHO-BOCCTAaHOBUTEIBHEIC pCaKknuu, CTCIICHb OKUCIICHUA,
OKHCIIUTCIN U BOCCTAHOBUTCIIN, OKHCJIICHHUC U BOCCTAHOBJICHUC, CO-
CTaBJICHUC YpPaBHCHHUA OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
(MCTOI[ MOHHBIX HOJ'IprS.KLIHfI); OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIILHBIC
MNOTCHUHUAJIbI; YPABHCHHC HepHCTa; OIpCACIICHNUE HAIIPAaBJICHHUA IIPO-
TCKaHUA OKHCIHNTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C IMMOMOIIBIO
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX TMOTCHIMUAIOB, POJIb OKHUCIHU-
TCJIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ B ITPUPOAC.

Tema 4. Komrmuiekc-
HBIE COECTUHEHUSI

KomrmuiekcHble coeauHEeHHsI, CTpPOEHHE KOOPIAMHAIIMOHHOUN cdepbl
KOMIUIEKCHBIX COEJMHEHUIN: KOMIUIEKCOOOpa3oBaTelb, JUTaH/bI,
JTOHOPHBIE aTOMBI JIMTAHJIOB, JEHTATHOCTh, KOOPANHALIMOHHOE Y C-
JI0, TEOMETPHsI KOOPIAWHAIIMOHHOM c(epbl; BHEIIHEC(EPHbIE HOHBI;
KOMIUIEKCHI C XeJIaTO00pa3yIoIMMU U MaKPOLMKINYECKUMH JIUTaH-
JlaMU; TUCCOLMALNs KOMIUIEKCHBIX COCIMHEHHUN B PacTBOpPax, KOH-
CTaHTbl YCTOWYMBOCTU U KOHCTAaHThl HECTOMKOCTH; (DaKTOPBHI,
BIIUAIOIIME HA YCTOMYMBOCTh KOMIUIEKCHBIX COECJUHEHUN B PacTBO-
pax: TemImepaTrypa, XeJaTHbIM U MakpOUUKIN4YecKuil 3¢ ¢deKTsl, 3a-
PsI HEHTPAIILHOTO MOHA-KOMILJIEKCO00pa30BaTeis, TeOpUs KOOpaAu-
HAallHOHHOM XMMHYECKON CBS3M, 3HAYEHHE KOMIUIEKCHBIX COEIUHE-
HUIl B OMOXMMHUU KJIETKU

Tema 5. Ilpeamer wu
3a1a4uu AHAJIUTHUYC-

[Ipeamer u 3amaun aHanmuTUueckord xumuu. Knaccudukamms MeTo-
OB aHAIMTHYEeCKOU xuMun. KonnuecTBeHHBIN aHaIn3. MeTOabI KO-
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n/n

Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /1JIsi CAMOCTOSITEILHOTO
U3y4YeHHUst

ckor xummu. Kommae-
CTBEHHBIM aHaJIu3.
OmubKkyu B aHAJIUTH-
YECKUX OMPEICTCHUIX

anyecTBeHHOro ananm3a. IlogroroBka x aHanmu3y. CraTHCTHUYECKas
o0OpaboTka pe3ynbraToB aHaim3a. OCHOBHBIC TIOHATUS METPOJIOTHU
XMMHYECKOTO aHaJIN3a; HOHATHE MOTPEITHOCTH U3MEPEHUs; KIacCH-
(uKays MOrpenIHoCcTei; abCoMOTHAs MOTPEITHOCTh; OTHOCUTENb-
Hasl OTPEIIHOCTD; CIIy4aiHas MOTPEIIHOCTh; CUCTEMAaTHIECKast Mo-
TPEIIHOCTD; TPyOas MOrPEHIHOCTh (MpoMax); TOBEPUTEIbHBIA WH-
TepBall

Tema 6. Tutrpumerpu-
yeckui aHanmms. Ku-
CJIOTHO-OCHOBHOE
TUTPOBaHUE

3aKkoH OKBHUBAJICHTOB; TCXHUKA TUTPOBAHUA, CHOCO6BI TUTPOBAHUSA;
CTaHJapTHBIC BelIeCTBa; TPeOOBaHMS K CTAaHAAPTHBIM BEIECTBaM;
CTaHAApPTHBIC PACTBOPLI; MICPBUYHBIC CTAHAAPTHBIC PACTBOPLI; BTO-
pHUYHBIE CTaHAAPTHBIE PACTBOPHI; paboure pacTBOPbI; CTAHIAPTU3H-
POBaHHBIC PACTBOPLI; Tpe60BaHI/ISI K peaknuiaM; MPUMCHACMBIM B
TUTPUMETPUYECKOM aHaIM3€; OCHOBHBbIE paboyue pacTBOPHI B KH-
CJIOTHO-OCHOBHOM TUTPOBAHWH, OCHOBHBLIC CTAHAAPTHBIC BCIICCTBA
B KHCJIOTHO-OCHOBHOM THUTPOBaHUH; BELIECTBA, ONpEAeIsieMble Me-
TOJAOM KHCIIOTHO-OCHOBHOTO TUTPOBAHUS; TOCTPOCHUE KPUBBIX THUT-
poBaHusi; GUKCUPOBAHHE TOUYKU SKBUBAJIEHTHOCTH, BHIOOP MHAMKA-
TOpa; MPUTrOTOBJIEHUE PabdOYEro pacTBOpa XJIOPOBOAOPOJHOW KH-
CJIOTBI; MPUTOTOBJICHHWE CTaHAAPTHOIO pacTBopa cojibl (kapOoHaTa
HaTpHsl); CTaHJApTU3AIMs pabodyero pacTBOpa XJIOPOBOJOPOIHOM
KHUCIIOTBI; ONpeJeNeHne KECTKOCTH BObI; BBIYUCICHUE pe3yibTa-
TOB, OIHI/I6KI/I KHCJIOTHO-OCHOBHOI'O TUTPOBAHUSA

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

KomruiekcHbie coeMHEeHHsI; KOMIUIEKCOOOpa30BaTeIn; KOMILJIEKCO-
Hbl; kKomiuiekcoH I (3TA); neHTaTHOCTB; JUTAH/IbI; XENaThl; Xe-
naTHBIA 2PQEeKT; KOMIUIEKCOHAThl; (PUKCUPOBAHUE TOYKU DKBUBA-
JIEHTHOCTH, METAJUIOMHIUKATOPBI; 3pHOXPOM 4Y€pHBIN T; Mypekcun;
TEXHMKA KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHUS; BEIIECTBA, OIpE-
JIeJIsieMble METOJ0M KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS; OC-
HOBHbIE CTaHJIapTHBIE U paboune PacTBOPBI METO/Ia; IPUTOTOBJIECHUE
crangaptHoro pactsopa D/ TA; onpeneneHue coaepkaHusi MarHus
U KaJbLUs B pacTBOPE IIPH COBMECTHOM IPUCYTCTBHM; MAacCKUPYIO-
M€ areHThl; pa3/IeJICHNEe NOHOB; BHIYMCIEHUE PE3YJIbTAaTOB; OLINO-
KM KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHMS

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

OKHCIHATENBHO-BOCCTAHOBUTENBHBIE  PEaKIUH;  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE ~ MOTEHIMAJbl; TEXHUKA  OKHMCIMTEIbHO-
BOCCTAaHOBUTEIILHOTO THUTPOBAHHMS;, MEPMAaHTaHATOMETHS, TUXPOMa-
TOMETpPHUS; HMOJAOMETPHs; OCHOBHbIE paboune pacTBOPbI METOJIOB;
OCHOBHBIE CTaH/JIapPTHBIC PACTBOPHI; CITOCOOBI (PUKCHPOBAHUS TOUKH
HKBUBAJIEHTHOCTH B OKHCIHMTEIHHO-BOCCTAHOBUTEIHLHOM THUTPOBA-
HUH, PEIOKC-HHINKATOPHI; O€3BIHINKATOPHOE THTPOBAaHUE, aBTOKA-
TaJIW3; MPUTOTOBJICHUE CTaHJIAPTHOTO PAcTBOpa OKcajlaTa HaTpHs;
CTaHIapTU3aIMs paboduero pacTBopa MepMaHraHaTa Kayus; orpe/e-
JIeHHE KeJie3a MepMaHraHaTOMETPHUYECKUM METOJIOM; BBIYHCIICHUE
pe3yJIbTaTOB; OMUOKH METOAA OKHCIMTEIHHO-BOCCTAHOBUTEIHLHOTO
TUTPOBAHMS
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3AOYHASA ®OPMA OBYUYEHUA

Tabmura 5

Hepeqeﬂb BOIIPOCOB VI CAMOCTOATEIbHOI0 H3YUYCHUSA NUCIHUITJIMHBI

Ne paznesnia u TeMbl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB JIJIS CAMOCTOSITEILHOTO
U3y4YeHHUst

Tema 1. PacTBOpBI

3aKOH SKBHMBAJICHTOB, XUMHYECKUH AKBUBAJICHT, (AKTOp SKBUBA-
JICHTHOCTH, MOJISIpHAsi Macca SKBUBAJICHTA; MOJSIpHAs KOHILIEHTpa-
VST, MOJISIpHAs KOHLIEHTPALUs KBUBAJIECHTA, MaccoBas J0Jsl, TUTP,
TEPMOJMHAMHYECKUE MPUYMHBI 00pa30BaHUsI PAaCTBOPOB; (HU3UUE-
CKHE M XMMUYECKHE CHJIbI, 0OYCIOBIMBAaIOIINE OOpa30BaHUE pac-
TBOPOB; OTJIUYME CHUJIBHBIX JIEKTPOJIUTOB OT CHAOBIX; TUIBI CHJIb-
HBIX 3JEKTPOJIUTOB; THIpATalysi MOHOB, NEPBUYHAS W BTOPHYHAS
rUIpaTHbIe 00O0JIOYKH, KPUCTAJUIOTHIAPATHI;, aKTUBHOCTBH, KO3 (uU-
IIUEHT aKTHBHOCTH; THIIBI CITA0BIX JIEKTPOJIIMTOB, KOHCTAHTHI U CTe-
TIEHU JUCCOIMAINH CJIA0BIX AJIEKTPOJIUTOB; BOJA KaK CIA0BINA AJIeK-
TPOJIUT, HOHHOE MPOU3BEICHUE BOJIBI, BOJOPOIHBIA M THIPOKCHIIb-
HBIN MTOKa3aTeNd PaCTBOPOB, CIIOCOOBI M3MEPEHUS BOJOPOIHOTO T10-
KazaTens; OyepHble PacTBOPBI; TUAPOIU3 COJEH, THITBI THUAPOIH3A,
KOHCTaHTBl M CTENEHH THIPOJIM3a COJIeH; 3HAYCHHE pPaCTBOPOB
CHJIBHBIX M CJIA0bIX 3JCKTPOJIMTOB B XUMUHU M OMOJIOTHH

Tema 2. CkopocTh H
SHEpPreTuKa XuMuye-
CKMX peakuui. XuMH-
YECKOE paBHOBECUE

Cpenssiss 1 UCTHUHHAsE CKOPOCTb XMMHUYECKOM peakuuu; (akTopsbl,
BJIMSIIOIME HA CKOPOCTh PEAKIMM; XUMHUUECKasi peakiusl KaK 1mocie-
JIOBAaTEJIbHOCTb AJIEMEHTAPHBIX CTaJWi; 3aKOH JIEHCTBYIOIIHUX Macc
JUIS 3JIEMEHTapHOM CTaJuu XMMHUYECKOM peaklMM, KOHCTaHTa CKO-
pOCTU peakluy; 3aBUCUMOCTh CKOPOCTHM XMUMHUYECKON peakiuu OT
Temrneparypsl, npasuio Bant-I'odpda, ypaBHeHre AppeHuyca, 3Hep-
T'Us aKTUBAIlMH, SHEPreTUYeCKUid Oaphep, aKTHBHUPOBAHHBIA KOM-
IUIeKC, KaTaju3, KaTalu3aTopbl, (DEepMEHTHI; 3Hau€HHE Y4YEHHS O
CKOPOCTH XMMMUYECKON pEaKIUH B XUMHH, OMOJOIMH U CEIbCKOM
XO35IIICTBE; XMMHYECKOE PAaBHOBECHE KaK KOHEYHBIN pe3ysbTaT ca-
MOTIPOM3BOJIBHOTO MPOTEKaHUsi OOpaTUMOM peakIUH, JUHAMHU4e-
CKMH XapaKTep XMUMHYECKOIO pPaBHOBECHS, NPU3HAKM HCTHUHHOIO
paBHOBECHSI, 3aKOH JEMCTBYIOLIMX Macc JUIsl XMMUYECKOTO paBHOBE-
cus, npuHuun Jle [larense, poap XMMUUECKUX PAaBHOBECUH B IPH-
poJie; TEPMOJMHAMHYECKHE CUCTEMBI: OTKPBIThIE, 3aKPbIThIE, 301U~
POBaHHBIE, TOMOT€HHBIE U TE€TEPOTE€HHBIEC; BHYTPEHHSAS YHEPIHs, DH-
TalbIMs, TEIJIOBOM 3(PQPEeKT XUMHUECKOM peakuuu, 3akoH ['ecca,
SHTPONMS KAK Mepa BEPOSTHOCTH COCTOSIHUSI CUCTEMBI, U3MEHEHUE
sHeprum ['mbbca kak KpuTepHuil BOSMOKHOCTH CaMOIPOU3BOIBHOIO
IIPOTEKAHUS PEAKIIUU

Tema 3. OxuCHUTEIB-
HO-
BOCCTAHOBUTCIIBbHBIC
peaKkiuu.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pCaKknuu, CTCIICHb OKUCIICHUA,
OKHCIIUTCIN U BOCCTAHOBUTCIIN, OKHCIICHHUC M BOCCTAHOBJICHUEC, CO-
CTaBJICHUC YpPaBHCHHUSA OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKquI
(MCTOII MOHHBIX HOHpraKHHfI); OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIbHBIC
MMOTCHIUAJIbI; YPABHCHHC HepHCTa; OIMPECACIICHUC HAIlpaBJICHUS ITPO-
TCKaHUA OKHCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKI_[I/Iﬁ C IMOMOIIBIO
OKHCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX IMOTCHIMUAIOB, POJIb OKHUCIH-
TCJIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ B IIPHUPOAC.

Tema 4. Komrmuiekc-
HBIE COECTUHEHUSI

KomrmuiekcHble coeauHEeHMsI, CTpPOEHHE KOOPAMHAIIMOHHON cdepbl
KOMIUJIEKCHBIX COEJMHEHUIN: KOMIUIEKCOOOpa3oBaTelb, JIUTaH/bI,
JTOHOPHBIE aTOMBI JIMTAHJIOB, JEHTATHOCTh, KOOPAUHALIMOHHOE Y C-
JI0, TEOMETPHsI KOOPAMHAIIMOHHOHN cdepbl; BHEIIHEC()EPHBIE HOHBI,
KOMIIJIEKCBI C XeJIaT000Pa3yoIUMU U MaKpOIMKINYECKUMU JINTaH-
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n/n

Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /JIS CAMOCTOSITEILHOTO
U3y4YeHHUst

JlaMU; JWACCOLMAIS KOMIUICKCHBIX COeIMHEHUI B pacTBOpax, KOH-
CTaHThl YCTOWYMBOCTH M KOHCTAHTBl HECTOMKOCTH; (aKTOPBHI,
BIIMSIONINE HAa YCTOMYMBOCTh KOMITJIEKCHBIX COCIMHEHHH B pacTBO-
pax: TemmepaTypa, XeJaTHbIH M MaKpOIMKIN4ecKui 3¢dekTol, 3a-
PSII IEHTPAILHOTO MOHA-KOMIUIEKCO00pazoBaresis, TeOpHs KOOPIu-
HAIIMOHHOM XMMHUYECKON CBS3H, 3HAUCHHE KOMIUICKCHBIX COEIMHE-
HUI B OMOXMMUH KJICTKH

Tema 5. Ilpenmer u
3aJ1a49un aHaJIUTHYe-
ckou xumuu. Konmue-
CTBCHHBIN aHaIu3.
Omubku B aHAIUTH-
YECKHUX OMPEICTICHUIX

[MpenMer u 3amaun aHamUTHYECKOW xumuu. Kiaccudukaius MeTo-
JIOB aHAIIMTHYECKOW xuMuK. KonmuecTBeHHBIN aHanmu3. MeTons! Ko-
nudyecTBeHHOTo aHanu3a. [loaroroBka k aHanuzy. Craructuueckas
00paboTka pe3ynbTaToB aHaau3a. OCHOBHBIC TMOHATHS METPOJIOTHH
XUMHUYECKOTO aHaJIN3a; TOHITHE MOTPEIIHOCTH U3MEPEHHUS; KIIACCHU-
(dbuKaus MOTPENTHOCTEH; a0CONMIOTHAS MOTPEITHOCTh; OTHOCHUTEb-
Has MOTPEUIHOCTh; CIydailHasi MOTPEIIHOCTh; CUCTeMaTH4ecKas Mmo-
TPEIIHOCTh; Tpy0asi MOTrperrHoCTh (MIpOMax); JOBEPUTEIbHBIN HH-
TepBaj

Tema 6. Tutpumerpu-
yeckui aHanus. Ku-
CJIOTHO-OCHOBHOE
TUTPOBAHUE

3aKOH HKBUBAJIECHTOB; TEXHHKA TUTPOBAHUS; CIIOCOOBI TUTPOBAHMS;
CTaHJapTHBIC BCHICCTBA, Tpe60BaHI/I$I K CTaHAAPTHBIM BCHICCTBAM,
CTaHJapTHBIC PACTBOPBI; MIEPBUYHBIC CTAHJIAPTHHIE PAaCTBOPHI; BTO-
pHUYHBIC CTAaHJAPTHBIE PACTBOPHI; paboune pacTBOPHI; CTAHIAPTU3H-
pPOBaHHBIE PACTBOPBI; TPEOOBAHUS K PEAKLUSAM; MPUMCHIEMBIM B
TUTPUMETPUUECKOM aHAJIM3€; OCHOBHBbIE paboO4yMe pacTBOpPHI B KH-
CIIOTHO-OCHOBHOM TUTPOBAaHHMH; OCHOBHBIC CTaH/JApTHBIC BEIIECTBA
B KHCJIOTHO-OCHOBHOM THTPOBAaHWH; BEIIECTBA, OMpEesieMble Me-
TOJIOM KHCJIOTHO-OCHOBHOTO THTPOBAHHUS; MOCTPOCHNE KPUBBIX TUT-
poBaHus; GUKCUPOBAHME TOUYKH DKBHUBAJICHTHOCTH, BHIOOP MHIAMKA-
TOpa; MPUTOTOBJIEHUE pabovYero pacTBopa XJIOPOBOJOPOTHOU KH-
CJIOTBI; NMPUTOTOBJIEHUE CTaHAAPTHOIO pacTBopa cojbl (kapOoHaTa
HaTpus); CTaHJApTH3alMs pabodyero pacTBOpa XJIOPOBOAOPOAHOM
KHCJIOTBI;, OIPCACICHUC )KECTKOCTU BOABI; BBIYMUCIICHUC PE3YyJIbTa-
TOB; OIIMOKU KUCIOTHO-OCHOBHOTI'O TUTPOBAHUS

Tewma 7. Tutpumerpu-
yeckui aHanus. Kom-
MIJIEKCOHOMETPHUYE-
CKO€ TUTPOBaHUE

KomruiekcHbie coenMHEeHHs; KOMIUIEKCOOOpa30BaTeIu; KOMILJIEKCO-
Hbl; koMmruiekcoH III (3/ITA); neHTaTHOCTh; JUTAHJIBI; XENaThl; Xe-
JaTHBIA 3P QEKT; KOMIUIEKCOHAThl; (UKCUPOBAHHE TOYKHU HKBHBa-
JIEHTHOCTH, METAJUIOUHIUKATOPBI; 3pUOXpOM u€pHbIi T; Mypekcun;
TEXHHKA KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMS; BEIIECTBA, OIpe-
JIeTIIeMble METOJAOM KOMIUIEKCOHOMETPHUUYECKOTO TUTPOBAHMS; OC-
HOBHBIE CTaHAApTHBIE U pabovre pacTBOPHI METO/IA; MPUTOTOBIICHUE
crangaptHoro pactsopa D/TA; onpeneneHue coaepkaHusi MarHus
Y KaJblIMs B PaCTBOPE MPU COBMECTHOM IPUCYTCTBUH; MACKHPYIO-
IIFe areHThl; pa3/ieJICHHe NOHOB; BHIYHCIEHUE PE3YIbTATOB; OLINO-
KM KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS

Tema 8. Turpumerpu-
JeCKHUU aHaIHu3.
OKHCIUTEIBHO-
BOCCTAHOBUTEJIHHOE
TUTPOBAHUE

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEaKIUHM;  OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC  TOTEHIMANBI;, TEXHUKA  OKHCIHTEIHHO-
BOCCTQHOBUTEJILHOTO TUTPOBAHMS; MEPMAaHTAaHATOMETHS;, TUXPOMa-
TOMETpPHS;, HOJOMETPHs; OCHOBHBIE pabodne pacTBOPHI METOJIOB;
OCHOBHBIE CTaH/JAapPTHBIE PACTBOPHI; CIIOCOOBI (PUKCUPOBAHUS TOUKH
DKBUBAJICHTHOCTH B OKHCIHTEIHHO-BOCCTAHOBUTEIHLHOM THTPOBa-
HUM;, peIOKC-UHINKATOPbI; O€3bIHINKAaTOPHOE TUTPOBAHHE; aBTOKa-
TaJIW3; MPUTOTOBJICHUE CTAHJAPTHOIO pacTBOpa OKcajaTa HaTpus;
CTaHJapTU3aIMs paboyero pacTBopa MepMaHraHata Kajus; ornpese-
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Ne
n/n

Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /JIS CAMOCTOSITEILHOTO

HU3y4eHHust

JICHHUC XKCJIC3a IMEPMAHIraHaTOMETPUUCCKUM METOJOM; BBIYHCIICHHUC
PE3YyIbTAaTOB, OIINOKH METOJa OKHUCIHUTCIBbHO-BOCCTAHOBUTCIIBHOI'O
TUTPOBAHUA

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabmuma 6

IlpuMeHeHMe AaKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTEeIbHBIX TEXHOJIOT Ul

HaumenoBanmne HUCII0JBb3YEMBIX AKTUBHBIX U

Ne
u/n Tema u popma 3ansaTHs HHTEPAKTHBHBIX 00pa30BaTeIbHBIX TEXHOJI0-
19071
1. | I'maponm3 coneit JIP | PabGoTta B MasIbIX rpyrmimax
2. | Xumu4deckass KHHETHKA. XUMUYe-
JIP | PaGota B ManbIxX rpymnmnax
CKOE€ paBHOBECHE
3. | OKHCIUTETHHO-BOCCTAHOBUTEIIHHBIE
JIP | PaGota B ManbIX rpynmnax
peakiuumn
4. | KommuiekcHbIE COeTMHEHUS JIP | PabGoTta B MaJibIX rpyrmnmax

6. Tekymuii KOHTPOJIb YCIIeBA€MOCTH M MPOMEKYTOUYHAS aTTECTANMS 10 UTOraM
OCBOEHUS TUCHHUILINHBI

6.1. KOHTpOJIbHLIe paﬁoTbl, HHAUBUAYAJBHbBIC 3aJTaHUNA, OIIPOC, IK3AMCH

I[TpuMepbl KOHTPOJIBHBIX PAOOT:

OEJEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEXIEHUE

BBICIHIEI'O OBPA3OBAHUA

POCCHUHCKHN I'OCYJIAPCTBEHHbBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenn K.A. TAMUPSIBEBA
(®I'bOY BO PIr'AY - MCXA umenn K.A. TumupsizeBa)

o0BeMy 3TOT0 pacTBopa?
2. Kakas yactuna siBiseTcs SKBUBAJICHTOM CEPHON KUCJIOTHI B pEaKLIUU:

H,S0,+ 2NaOH = Na,SO, + 2H,0?

3. CkosbKO rpaMMOB XJIOpUJIa HAaTpus TpedyeTtcs st npurotosienus 1 1 20%-ro

pacTBopa MmIoTHOCTRIO 1,15 r/min?
4. Beruucnute TUTp 50%-T0 pacTBOpa a30THOM KUCIOTHI INIOTHOCTHIO 1,31 r/mit.

5. K 100 M pacTBOpa a30THOM KUCIOTHI C MOJISIPHOM KOHLIEHTpanuen 1 Mosb/i npu-
6aBuiu 300 M1 BO/IBI. BeIUmcinTe MOJISIpHYIO KOHIIEHTPAITUIO MTOTYYEHHOTO pa3oaB-
JIEHHOT'O pacTBOpa.

Kadenpa xumuu
KonTtpomnrHas padota «CrocoObl BRIpaKEHHSI COCTaBa PACTBOPOBY

Bapuanr 1
1. Kak Ha3pIBaeTCs OTHOIIIEHUE KoJindecTBa B (MoJib), copepakaliierocs B pacTBope, K
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OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE VUPEXJIEHUE
BBICIIET'O OBPA3OBAHUA

POCCHUHNCKHI T'OCYJAPCTBEHHbBIN AT'PAPHBI YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA
(®I'GOY BO PI'AY - MCXA umenn K.A. Tumupszena)

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 kakom U3 HUX U BO CKOJBKO pa3 0oJiblie
KOHLIEHTpaLusl HOHOB BOJIOpoaa?
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 YVUPEXJIEHUE
BBICIIEI'O OBPA3OBAHUA

POCCHUHNCKHI I'OCYIAPCTBEHHbBIN AT PAPHBI YHUBEPCUTET —
MCXA umenn K.A. TAUMUPSI3EBA
(®I'BOY BO PTAY - MCXA umenu K.A. Tumupszena)

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

1. HanummmTe B COKpalleHHOW MOHHOUM (hopMe ypaBHEHHUE PEAaKIIUU THAPOJIN3A HUT-
pata xene3a(lll) mo [-o¥ cTyneHu v BRIYUCIUTE KOHCTAHTY THAPOJIN3a 3TON COJIH.
2. Hanmumure xuMudeckyro GopMyy TOM U3 Ha3BaHHBIX HUXKE COJICH HATPUs, KOTO-
past TUApOIU3yeTCs B HanbobIel crenenu: gocdar, popmuat, HUTPUT.
3. Beruncnute crenenb rujiposmsa 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, XJIOPH aMMOHUS, TUIIOXJIOPUT HATPUS?
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OEJNEPAJIBHOE TOCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIbBHOE YUPEXJIEHUE
BBICIHIETI'O OBPA3OBAHU A
POCCHUHNCKHI I'OCYJAPCTBEHHbBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA
(®I'BOY BO PI'AY - MCXA umenn K.A. TumupsizeBa)

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. Ionb3ysach METOOM MOJypeaKIuil, 3aKOHUUTE YPaBHEHUE PEaKI[MU B MOJIEKYJISIp-
HOM (popMe U mojicuuTanTe CymMmmy Kod3)PHUITMEHTOB:
H202 + KN02 + H2804 — NO +
3. Ilonp3ysich METOJIOM MOJTYPEaKIMi, 3aKOHYUTE YpPaBHEHUE PEAKIIUUA B MOJIEKYJISIP-
HOU (hopMe 1 OoTpeIeTUTEe MOSIPHYIO MacCy SKBUBAJICHTA BOCCTAHOBUTEIIS:
KMnO, + KNO; + H,0 —
4. BBIMHCIHTH SIEKTPOIHBIA MOTeHIman cucteMmbl 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,*?

I[Tpumepsl nHIMBUIYAITBHBIX 3a1aHui (CP):

3ananne «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 KaKI0M U3 COJIEW a30THOW KHUCIO-
ThI, BXOJSIIIIMX B COCTAaB MuUTareilbHOro pacrsopa Knona. IlnotHocTs pactBopa mnpu-
HSATH paBHOM 1 r/mul.
2. B 240 mn Bonbl pactBopuiid 10 r xjmopuaa kanus. BeiancianTe MaccoByro J0JHO
ATOM COJIM B MPUTOTOBIEHHOM PacTBOPE.
3. KakoBa momsipHasi KOHIIEHTparus 2 H. pacTBopa HochopHON KUCIOTHI, €CIIH MPO-
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 HYXKHO B3ATh ISl 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 BBIpAIlMBaHUS TrOpoxa KOJEOIIOTCS B
npenenax ot 6,0 1o 8,0. Bo ckobKO pa3 KOHIEHTpalus KaTUOHOB BOJOPOAA, COOT-
BETCTBYIOIIass MUHUMAJIBHOMY 3Ha4€HHIO pH, mpeBsIaeT KOHIEHTPAUIO KaTUOHOB
BOJIOPO/Ia, COOTBETCTBYIOIIYIO MAKCUMAJILHOMY 3HaueHUIo pH?

3. Beruucnure pH pactBopa XJI0poBOJOPOIHON KUCIOTHI, B 1 J1 KOTOPOTrO COAEPKUT-
cs1 36,5 r HCI: a) Ge3 yuéra OoTIMYMs 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. BeluuCIUTE CTENEeHb JUCCOLMAIMU MypaBbuHOM 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. Hanummre xumudeckyro (Gopmyiy U Ha3BaHUE COJIM, KOTOpas oOpa3yeTcsi Mmpu
cmerieHnn 164 ma 20%-ro pacTBopa ruapokcuaa HaTpus (MIOTHOCTH 1,22 1/mil) u
349 mn 10%-ro pacTBOpa XJIOPOBOAOPOIHON KUCIOTHI (TI0THOCTH 1,047 /™). Toa-
BEpraeTcs JIM 3Ta COJIb THAPOJIN3Y?

2. Hannmmte xumMudeckyto GopMyIiry TOH U3 Ha3BaHHBIX HUXKE COJIEH HATpHs, KOTO-
pasi moABEpraeTcs ruAPOIN3y B HAaMOOJIbIIEH CTENEHU: TUIIOXJIOPUT, XJIOPUT, XJIOparT,
nepxJopar.

3. Hammmure B cokpareHHOW MOHHON (hOopMe ypaBHEHHE PEaKIMK THIPOJIU3a XJI0-
puaa aFOMUHUS U BBIYUCIUTE KOHCTAHTY THAPOIIM3a STOM COJIU MO MEPBOM CTYIECHH.
4. PaccuMraiiTe CTeNeHb T'UIpOM3a XJIOpUa Mapraiia B pacTBOpe, TUTP KOTOPOIO
pasen 0,0125 r/m.

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

3amanue
«CKOpOCTb 1 DHEPreTUKa XUMHUUYECKUX PEaKIIUi XUMUYECKOE PAaBHOBECHE)
Bapuant 1

1. DKCIIepUMEHTaIBbHO YCTAHOBJICHO, YTO 3aBUCUMOCTh CKOPOCTH Pa3JIOKEHUS ra30-
00pa3HOro MEHTAOKCH 1A J1a30Ta

2N20s () =4NO; () + Oy

OT KOHIICHTpAIMK 3TOro BeliecTBa onuckiBaeTcss ypaBHeHueM V = KC(N,Os). Borunc-
JUTE CKOPOCTh 3TOM peakiuu, ecau KoHieHTpauus N,Os cocraBisier 20MMoIb/J, a
KOHCTAHTa CKOPOCTH paBHa 1,6 4™,

2. IIpu nosseiienun Temmepatypbl co 125°C 1o 150°C ckopocTh peakiuu yBeauuu-
Jach B 32 pa3a. Beruucnure teMnepatypHbliil K03()(QUIMEHT CKOPOCTH peakLuu.
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3. B pe3ynbrare nporekaHus 10 HEKOTOPOU CTETIEHN 0OpAaTUMON peakLuy KaTaauTH-
YEeCKOT0 OKHCJIEHHSI aMMHaKa YCTAHOBUJIOCh XMMHUECKOE paBHOBECHE
4NH3 (r) + 502 T < 4NO (r) + 6H20 (r)

Bo ckosbKO pa3 KOHCTaHTa CKOPOCTH OOpaTHOW PEaKIMM MEHbIIE KOHCTAHThI
CKOPOCTH HPSIMOH PEaKIIHH, €CIIH KOHCTaHTa paBHOBecHs K, paBna 1017
4. B xakoM HalpaBJI€HUU CMECTUTCSI pABHOBECHE PEaKIIUU

AP + H,0 &> AIOH*" + H;
a) TIPY TOBBIIIEHUH TEMIIEPaTyphl: 0) Mpu 100ABICHUY IEI0YH?
5. Beruncnute u3MeHeHne SHTPONHH B PE3YJIbTAaTe PEeaKINU
BoHg () + 6H20 (5 = 2H3BO3 (1puicny + 6H2 ().

3aganue «OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIIIY
Bapuant 1
1. TTonb3ysiCh METOIOM MOHHBIX MOJIypEaKIUi, 3aKOHYNTE YPAaBHECHUE PEAKIIUU B CO-
KpallleHHOW HOHHOU (hopMe
Bi** + Br, + OH — BiO3 + ...

U TIOJICUMTANTE CYMMY CTEXHOMETPUUICCKUX KOI(PHUITMECHTOB.
2. [Tonp3ysich METOIOM HOHHBIX MOJYPEAKIIUMA, 3aKOHUUTE YPaBHECHUE PEAKIIUU B MO-
JeKyJsipHO hopme

HCl + MnO, — Cl, + ...
U TIOAICUUTANTE CYMMY CTEXUOMETPUUYECKUX KOIPDUIIMEHTOB.
3. OnpenenuTe MOJAPHYIO MacCy SKBHUBAJICHTa BOCCTAHOBHUTENS B PEaKIIMH, ITPUBE-
JICHHOM B 3ajaue 2.
4. Tlonb3ysCh 3HAYEHUSIMU CTAHAAPTHBIX DJICKTPOJHBIX MOTCHIIMATIOB, BBIYHCIIUTE
ANEKTPOABMIKYIIYIO CUJTY peaKIiu, IPUBEACHHON B 3a/1aue 2.
5. PaccuuTaiiTe OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIN MOTEHIIUAI HHEPTHOTO AJIEK-
TpOJa B PacTBOpE, B KOTOPOM KOHIIEHTparms katinona Fe” pasua 3-10 mouns/1, a
KOHLICHTpAILMs KaTHOHA Fe** cocrapnsger 1-10 Mo/

Bonpockl Jj1s MOATOTOBKHM K OIPOCY 10 TeMaM 1-2

1. PacueT conepxaHusi KOMIIOHEHTOB pacTBOpa 3aJJaHHOTO COCTaBA.

2. CriocoObl BBIpaXKEHUSI COCTaBa pacTBOpa M MEPEXOJ OT OJHOTO CIocoda K Jpyro-
My.

3. Onpenenenvie pH 3amanHOro pactsopa, konuenTparuu [H'] uan [OH] B pacTBo-
pax CHUJIBHBIX U CJIA0BIX JIEKTPOJUTOB, B Oy(hEepHBIX pacTBOpaX.

4. Hamucanue ypaBHEHUS THIPOJU3a B COKpAIICHHOW MOHHOHW (hopme, pacdeT KOH-
CTaHThI THIPOJIN3a, CTETIEHU THAPOIN3a U pH ruApOIu3yommxcs Conei.

5. HaxoxneHue CKOpOCTH pEeakiuu MpU U3MEHEHUHM KOHIEHTpAlMd HWCXOIHBIX Be-
1IECTB, TEMIEPATYPHI, TABJICHUS.

6. BeruucneHne KOHCTaHTHI PAaBHOBECHSA, MCXOJHBIX WM PABHOBECHBIX KOHIIEHTpA-
M KOMIIOHEHTOB PEAKIIMOHHOU CMECH.

7. YCTaHOBIJICHUE HANIPABJICHUSI CMELICHUS PABHOBECHS TP U3MEHEHHUU YCIIOBUM
IIPOTEKAHMS PEAKLINH.
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[IpuMepHBI ITEpEeYEHb BONPOCOB K K3aMEHY MO JAUCIUIINHE «XHUMUS HEOpraHuye-
CKasl M aHAJTUTUYECKASL»

1. PacTBOpBI, IpUUHMHBI X 00pa3oBaHus. PU3NUECKUE U XUMUYECKUE CUJIIbI, JEHCT-
BYIOIIIME B pacTBopax. fABienue rugpatanuu. [ 'uapatasie odonouku. Kpucraminorua-
paThl. DJEKTPOJUTHYECKAs AUCCOIUAIUSA. DNEKTPOIUThl. CUIIbHBIE U CIa0bIe AJIECK-
TpoJUThl. OTANYKE CINAOBIX ANEKTPOIUTOB OT CUIIBHBIX. THIMBI CIa0bIX AJIEKTPOIU-
ToB. KOHCTaHTa U CTeNeHb JUCCOLMAIUMHU CIA0BIX AJICKTPOIUTOB. 3aKOH pa3BelICHUs
OctBasib/ia (CBSI3b KOHCTAHTHI U CTEMEHU JAUCCOIMAIINN). 3aBUCUMOCTb CTEIIEHU JIHC-
COLIMAIIMU OT KOHIICHTPAIIUH CJIa00Tr0 AJIEKTPOIIUTA.

2. Boga xak cnabbrit anektponauT. MloHHOe Mpou3BeeHHE BOJBI U €0 3aBUCUMOCTH
OT TeMIeparypbl. BomopoaHblil MoKas3aTellb B pacTBOpax CHIBHBIX M CIA0BIX 3JIEK-
TposuToB. Kucnas, HeWTpaibHas W wienoyHas cpena. CTeneHb JUCCOLMAINM, €€
CBSI3b C KOHIIEHTpALMEW DJIEKTPOJIUTA W KOHCTAHTOW ero auccouuanuu. bydepHsie
pactBopbl. Tumnsl 6y(dhepHbIX pacTBOPOB, UX COCTaB U MEXaHU3M JelcTBus. bydepHas
émMKocTb. CriocoObl U3MEPEHHs] BOJOPOIHOTO MOKa3aTensd. 3HaUeHUE pacTBOPOB clia-
OBIX AJIEKTPOJIUTOB B IPUPOJIE.

3. T'maponus coneit. Tunbl ruaponn3a (MpuUMEpsl YpaBHEHUN peakIMii THIPOJIu3a B
COKpalIéHHOM MOHHOM M MojeKyJsipHOM ¢opme). KoHcTaHTa U cTENeHb THIpOJIn3a.
CryneH4aTsli TUIPOSIU3. XapaKTEPUCTUKU CTYIIEHYATOro rupoian3a. OOpaTuMbIil 1
HEOOpaTUMBII THIPOIU3 (TPUMEPBHI).

4. CxopocTh XUMUYeCcKOil peakiuu. CpenHsisi 1 UCTUHHAsE (MTHOBEHHAs1) CKOPOCTh
peakunn. OCHOBHbIE (PAKTOPBI, BIUSAIONIME HA CKOPOCTh PEAKIUU. XUMHUYECKas pe-
aKLMs KaK MOCJIEeI0BATEIbHOCTh AIEMEHTAPHBIX CTaJANN (MEXaHU3M PEaKIMH). 3aKOH
JIEUCTBYIOIIUX MACC JJIsl AJIEMEHTAPHOM CTAaIMM XUMHUYECKOW peakuuu. KoHcTaHTa
CKOPOCTH pEakluu. BivsHuEe KOHIIEHTpAlMM U TEMIIEPATypbl HA CKOPOCTh XUMHYE-
ckoi peakuuu. [IpaBuno Baut-I'odhda. YpaBHenne Appennyca. DHeprusi akTUBALIUH,
PHEpreTUYecKuii 0aphep, aKTUBUPOBAHHBINM KoMmiuiekc. KaTanu3 u kaTanuzaTopsl,
depMeHThl. XMMHUECKOe paBHOBECHE KaK KOHEUHBIN pe3ysbTaT CaMOIPOU3BOIBHOIO
npoTeKaHusi oopatuMoit peakiuu. [lpu3Haku HCTUHHOTO PaBHOBECHS U €r0 OTIMYNE
OT KaXXyILErocsi paBHOBECHUSI M CTAllMOHAPHOTO COCTOSIHUS cucteMbl. [lonstue o da-
30BOM paBHOBECHH. J[MHAMUYECKUIN XapaKTep XMMHYECKOTO paBHOBECHS. 3aKOH JEH-
CTBYIOILMX MAcCC JUIsl XUMHAYECKOT0 PAaBHOBECHS: B3aMMOCBSA3b PABHOBECHBIX KOHIICH-
Tpaunid. MDaxkTophl, BIMAIOIIME HA YUCIOBOE 3HAYEHWE KOHCTAHTHI PABHOBECHS.
Cwmemenue xumuueckoro pasHoBecus. [Ipunnun Jle [larense.

5. OKUCIHUTENbHO-BOCCTAaHOBUTENIbHBIE peakiuuu. CTeneHb OKUCICHHS U MpaBuiia e€
HaxoxJaeHUsA. OKHCINUTENN U BOCCTAHOBUTENH. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN
noteHualn. YpasHenne Hepucra. CTaHIapTHBIM OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIN
noreHuuasn. JJIC peakuumit. HampaBinenuwe peakuuii. 3HaY€HUE OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINMN.

6. CTpoeHne KOOpAUHAIMOHHOU Chephl KOMIUJIEKCHBIX COEIMHEHMI: KOMILJIEKCO00-
pa3oBaTenb, JUraHbl, JOHOPHBIE aTOMBI JIMTAHA0B, KOOPAWHALIMOHHOE YMUCIIO, T'€0-
METpHsl KOOPIAMHAIMOHHON cdephl. 3aps BHYTpEHHEH KOOPIMHAIIMOHHON CQephl.
Buemnecdepubie noHbl. Jluccommanusi KOMIUIEKCHBIX COCIWHEHHWN B pacTBOpax.
KoHCTaHTBl YCTOMYMBOCTA U KOHCTAHTBI HECTOMKOCTH.

7. IlpenMet u 3amaun aHATUTAYECKON XuMun. Ou3ndecKknii, XUMUYECKUN U (PU3UKO-
XUMUYECKUHN aHanu3bl. KauecTBEHHBIN U KOJWYECTBEHHBIN aHaiu3. 3a1adn KOJIM4e-
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CTBEHHOT'O aHaIW3a. TUTPUMETPUUYECKUN U TPAaBUMETPUUYECKUN aHanu3bl. CpaBHEHME
I'PaBUMETPUYECKOTO0 U TUTPUMETPUYECKOTO METONOB aHanu3a. VX nmpeumyliecTsa u
HEJOCTATKHU.

8. CyIIHOCTh METO/A KUCIOTHO-OCHOBHOTO TUTpOBaHus. lIpurorosnenue crannapT-
HBIX U pabouux pacTBOpoB. [IoHsATHE O MEpBUYHBIX U BTOPUYHBIX cTaHaapTax. Knac-
cU(UKalus METOJOB KUCIOTHO-OCHOBHOTO TUTpoBaHMs. COocOObI (PUKCAUU TOUKU
HDKBUBAJICHTHOCTH B METOJAE KACIOTHO-OCHOBHOTO TUTPOBAHUS.

9. Kommiekconomerpudeckoe tutpoBaHue. [lonstue o xomruiekcoHax. DJ[TA kak
nonuaeHTaTHbii nuran]. Kommiekcon I (3/TA) kak TUTpaHT B KOMILIEKCOHOMET-
pUU: CTPOEHUE MOJIEKYJIbI, IEHTATHOCTh, €0 COCTOSHUE B PACTBOPE B 3aBUCUMOCTHU
ot pH cpenpi. Buyrpukomrmuiekcubie conu. XenaTHsid 3gdext. [Ipumeps! ucmnonb3o-
Banus DJITA B aHamuTuyeckod xumuu. OUKCHpOBaHUE TOUYKM 3KBHUBAJICHTHOCTH B
KOMIUIEKCOHOMETPUU. MeTam-uHaAuKaTophl.

10. OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE peakuuu, OKHUCIIUTEIIBHO-
BOCCTAHOBUTENbHBIE MTOTEHIMANBI. CyIIIHOCTh U JOCTOMHCTBA METOJ0B OKHUCIIUTEIb-
HO-BOCCTAHOBUTEJILHOIO TUTPOBaHUA. TUTpaHThl B perokcumerpuu. Ilepmanranaro-
Metpus. IIpenmyiecrTsa U HeocTaTku MeTona. BelecTsa, onpenensemMple METOIOM
IIEPMAaHIaHATOMETPUHU. TEXHHUKA OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMS,;
JUXPOMATOMETPUS, OCHOBHBIE paboune U CTaHAAPTHBIE PACTBOPHI; CIOCOOBI (PUKCH-
POBaHHsI TOYKM JKBHUBAJICHTHOCTU B OKHCIWTEIBHO-BOCCTAHOBUTEIBHOM THUTPOBA-
HUWU.

6.2. Onucanue mnokasarejied M KPUTEPHUEB KOHTPOJIA YyCII€EBAEMOCTH, OIIHMCAHME
IIKAJ OIICHUBAHUA

JIist OlleHKW 3HAHWW, YMEHHM, HaBBIKOB M (POPMHUPOBAHUS KOMIIETEHIIUU TIO
JUCIUIUIMHE MOKET MPUMEHSIThCS 0aJUIbHO-PEUTHHTOBasl CUCTEMa KOHTPOJIS M OLIEH-
KM YCIIEBAEMOCTH CTYJICHTOB.

B ocHoBy 6amnbHO-periTuHroBoil cuctemsl (BPC) nonoxeHsl NpUHLMIBI, B CO-
OTBETCTBUU C KOTOPHIMU (DOPMUPOBAHHE PEUTHHIA CTYIEHTA OCYLIECTBISETCSA B XO-
JI€ TEKYIIEro U MPOMEXYTOYHOr0 KOHTPOJIs 3HaHui. CTyieHT, HaOpaBLIni B T€UEHUE
ceMecTpa MpHU OCBOECHUHU TUCUHUIUIMHBI HEOOXOAUMOE JIsl aTTECTAluu KOJUYECTBO
OaJIJIOB, MOJIy4aeT 3K3aMEHAIMOHHYIO OIEHKY IO OayuIbHO-PEHTHUHIOBOM CHCTEME.
[Ipu Hecornacuu ¢ OIEHKOM MO 0aIbHO-PEUTHUHTOBON CHUCTEME CTYJICHT UMEET Ipa-
BO Ha CJlayy 3K3aMeHa 110 TPAAULMOHHON CUCTEME.

Tabmuma 7
Hlkana JK3aMeH
OIlEHVUBAHUS
117-155 OTJINYHO
111-116 XOpOIIO
78-100 yIIOBJIETBOPUTEIHHO
0-77 HEYJIOBJIETBOPUTEIHHO

bannbHO-pEUTHHTOBAS CTPYKTYPA OLICHKH:
3amuTa 1adopaTopHbIx padot — 70 6amioB (7 padbot x 10 6amioB)
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Brinmonnenne WHAMBUYANbHBIX JOMAIIHUX 3adaHui — 25 GamwioB (5 3amaHuit X 5
0aIII0B)

Kontpoasubie padboTsl — 40 6a1110B (4 KOHTPOJIbHBIE pabOThI X 10 6aioB)

Ompoc — 20 6amioB (1 onpoc x 20 6aLIoB)

MakcuMainbHas cymma 0amioB: Spax = 70 + 25 + 40 + 20 = 155

[Tpu KCIIONB30BaHUK TPAJAUIIMOHHON CHCTEMBbI KOHTPOJIS M OIICHKH YyCIleBae-
MOCTH CTYJACHTOB KPHUTEPUHU BBICTABJICHHS OLICHOK II0 YEThIPEXOa/UIbHON cHCTEeME
KOTJIMYHOY», «XOPOILIOY», «YIOBJICTBOPHTEILHO», «HEYIOBICTBOPUTECIHHO» IIPEI-
CTaBJIEHBI B TaOIUIE 8.

Kputepun onieHnBaHus pe3yjbTaTOB 00y4eHH s
Tabmuna 8

Ouenka Kpurepun oueHuBanus

OLCHKY «OTJIMYIHO» 3aCITYKUBACT CTYACHT, OCBOMBIIHH 3HAaHUA, yMC-
HUS, KOMIIETEHLIMU U TEOPETUYECKUI MaTepuan 6e3 mpoOeoB; BhIMOJI-
HUBIIWH BCe 3alaHuA, MPEAYCMOTPCHHBIC y‘Ie6HI>IM IIJTAaHOM Ha BBICO-
KOM Ka4eCTBEHHOM ypPOBHE; MPAKTUYECKUE HABBIKH MPOPECCHOHATBHO-
r'0 IPUMEHEHHUsI OCBOCHHBIX 3HAHHUI C(HOPMHUPOBAHEI.

KoMmnerenuumn, 3akperiéHHple 3a JUCHUIUIMHON, ¢(OpMHPOBaHBbI HA
YPOBHE — BHICOKHIA.

OILICHKY «X0pPOoII0>» 3aCIY>XUBACT CTYACHT, IPAKTUYCCKHU ITOJJTHOCTBIO OC-

Bricokumuii ypo-
BEHb «5»
(oTHMuHO)

Cpennuii ypoBeHb
«4»
(xopor1o)

BOMBIIHNH SHaHWA, YMCHUS, KOMIICTCHIIUU U Teopeanecxnﬁ Marcpuall,
yueOHbIe 3aJJaHHsI HE OLIEHEHbl MAaKCUMaJIbHBIM YHUCJIOM OaljioB, B OC-
HOBHOM C(HOPMHPOBAIT IPAKTHICCKHUE HABBIKH.

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

[Toporosslii ypo-
BeHb «3» (ymoBie-

OLICHKY «YAOBJIETBOPHUTEJIABbHO» 3aCIIy’KUBACT CTYACHT, YaCTUYHO C
HpO6€J’IaMI/I OCBOUBIIIHI 3HaHUA, YMCHHUA, KOMIICTCHIUN U TCOPECTHUYC-
CKH MaTepuall, MHOTHUC y‘Ie6HLIe 3aaHus 0o He BBITTIOJIHUII, 100
OHH OIICHCHBI YHCJIOM 0aaoB OJIM3KUM K MHUHUMAJIbHOMY, HCKOTOPBIC

TBOPUTEIILHO)
MPAKTUYECKHE HABBIKK HE CHOPMHUPOBAHBI.
Komnerenuun, 3akperyi€HHbIE 3a JUCUUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — 10CTATOYHBI.
MuHUMAaNbHBIA | OLIEHKY «HEYAOBIETBOPUTEIBHO» 3aCIyKMBAET CTY/IEHT, HE OCBOMBIINI
YPOBEHB «2» (He- | 3HAHWS, YMEHUS, KOMIICTCHIIUN W TEOPETHUYCCKHNA MaTepuai, ydeOHbIe
YAOBJIETBOPH- 3a/laHus HE BBINOJIHUI, IPAKTUYECKHE HAaBBIKU HE CPOPMUPOBAHBI.
TEJILHO) KoMnerenuumn, 3akperi€éHsple 3a JUCIUIUIMHON, He C()OPMUPOBAHBI.

Texymue 3a70KEHHOCTH 10 WHIWBHUIYAJIBHBIM JOMAIHUM 3aJaHHUSAM, KOH-
TPOJILHBIM paboTaM U 3aIUTE JIA0OPATOPHBIX PabOT JOJIKHBI OBITh JTUKBUAUPOBAHBI
B TCUCHHE HEJENIN TOCIIe CPOKa, 0003HAYEHHOTO B TEMAaTUYECKOM TUIaHe J1abopaTop-
HBIX paboT, BO BpeMsl ompejaenseMoe npenojaBareneM. Kaxaas ciemyromnias Heaes
OTIO3/1aHMSI HAKa3bIBACTCSl BhIUMTaHHWEM | Oayia W3 OIEHKH 3a JOMAIIHEee 3aJlaHue.
OtpaboTku 1aOOPAaTOPHBIX PabOT OCYHIECTBISIFOTCS TOJBKO B MPUCYTCTBUHU M TIOJ
PYKOBOJICTBOM JITaOOpaHTa, KOTOPBIM Ha3HAYACT BPEMs OTPAOOTKH.

Buibl TeKyIiero KOHTpOIs: WHANBUyaJbHbIE 3a]JaHusl, KOHTPOJIbHBIE paOOTHI,
orpoc mo TeMam 1-2, 3amura 1a00paTopHBIX padoT.

Buibl 1pOMEKYTOYHOTO KOHTPOJISL IO MCHUIIIINHE: SK3aMEH.
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7. YueOHO-MeTOAM4YeCKOe U MHGOPMALIMOHHOE o0ecnieyeHre U CHUIITTHHBI

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. I'pomos H.B. Ananutuueckass Xxumusi U (U3HKO-XUMHUYECKHE METO/bl aHAJIM3A.
COopHUK 3a7]a4 C OCHOBaMHU TEOPUHU M MpUMEpaMH pelieHuit : yueOHoe mnocodue /
H.B. I'pomos, O.I1. Tapan. HoBocubupck: HI'TY, 2018, 112 c. ISBN 978-5-7782-
3580-9. Tekcrt: snektpoHHbId // JlaHb: 37MeKTpOHHO-OMONMKMOTEeUHass cucrema. URL:
https://e.lanbook.com/book/118497

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

cobue / C.H. Cmapsirun, H.JI. barnasen, U.B. [laiinakoBa; nox pea. C.H. Cmapspiru-
Ha. — M.: U3narensctBO FOpaiit, 2017. — 414 c. — Cepus: bakanasp. ba3zoBsiii kypc.

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

7.2 JlonoJIHUTeJIbHASA JIUTEpaTypa

1. Bacunves B.Il. Ananutuueckas xumusi: B 2 ka.: Ku. 1: Turpumerpuueckue u rpa-
BUMETpUYECKUM MeTo bl aHanu3a. M.: JIpoda, 2007. 368 c.
2. OCHOBBI aHATUTHYECKOW XUMUU : B 2-X KH. YUEOHHUK JJIs CTY/. XUM. HaIlp. U CIIeIl.
By30B / M-Bo o0pa3. P®;T. A. bonbmiona, I'. JI. bpeikuna, A. B. T'apmam u nip.;Ilon
pen. FO. A. 3onotoBa. - 2-¢ u3a., nepepad. u jxom. - M. : Beiciras mkona, 2002 - . -
ISBN 5-06-003560-3. - TekcT : HemocpeACTBEHHBIH.

Ku. 1 : O6mue Bomipockl. MeTobl paznenenus. - 2-e u3fl., nepepad. u joi. - 351 c.
3. Pabunosuy B.A., Xasun 3.A. Kparkuii xumudeckuil crpaBo4yHHUK. M.: Xummus,
1994.
4, Xumnueckas dHOUKIonequs. : B 5 tomax. - M. : bonsmas Poc. sHIKIoneaus. -
TeKkcCT : HemoCpeACTBEHHBIN.

T.1: ABJI - JTap. - 1988. - 624 c.

7.3 Metoanueckue yKazaHusl, peKOMEHIAMU U Apyrue MaTepuajbl K 3aHATHAM

1. Cmapvieun C.H., baenasey H.JI., Kusazes J[.A. Heopranuueckas xumus. Jlabopa-
TopHbIM npakTUKyM. M.: PTAY-MCXA, 2018. DnexktponHoe yyebHoe nocobue (0T-
KPBITBII I0CTYII).

8. Ilepeyenn pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBIX JIJI5l 0CBOCHHS TN CHUIIIHHBI

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

26


https://e.lanbook.com/book/118497

9. OnucaHue MaTePUAIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI 115l
ocylecTBJIeHHs 00Pa30BaTeIbHOI0 MPoIecca Mo AUCHUILINHE

Tabmuma 9

Cgenennsi 00 00eCIe4eHHOCTH CNIENMAJIN3UPOBAHHBIMY AYTUTOPHUSAMH,
KaOMHeTaMu, JJad0paTOPpUsIMH

HaumeHoBaHuHe crieniuaabHBIX MOMelle-
HHUHA ¥ MOMENIeHUH IJISl CAMOCTOATEIb-
HO# pa6oTsl (Ne yueOHOro Kopmyca, Ne

ayIMTOPHH)

OcHallIEeHHOCTD CHEIHAJBLHBIX IOMEINEeHUH 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. locka menoBasi — 3 IIT.

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.MynbTUMHUIUITHAS YCTAaHOBKA 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.

YueOnas madoparopus (yueOHbIi Kopiryc Ne 6,
ayn. Ne 232)

1.Berrspkaoii mkad 2 m. (MaB.Ne558387/1,
NuB.Ne558387/2)

2.1lIxa¢ s peaktusos 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,
NuB.Ne558384/20, UuB.Ne558384/6,
WuB.Ne558384/7, IuB.Ne558384/9, uB.Ne558384/8,
WuB.Ne558384/5)

6. Cton nabopaTopHblii — 16 mrT.

7.Ctyn Tabypet — 30 miT.

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, NuB. Ne
558384/4 MuB. Ne 558384/5, Nus. Ne 558384/6)

10. Becsr ananurnueckue — 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.ITuceMenHsli cToa — | mrT.

VYuebnas nadopatopus (yueOHslid kopiyc Ne 6,
ayn. Ne 235)

1.Berrspxnoit mkad 2 mr. (MuB.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.Crenpn «Ilepun cuct. .. 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. (MuB.Ne 558419/2)

10. Moiika naboparopHas 7mt. (MuB. Ne 558384/7,
HuB. Ne 558384/8, Mus. Ne 558384/9, NuB. 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. Becsl anekrponnbie — 1 mT.(MuB.Ne 558409/5)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410)
13.9nextpomkad cyumibHbii — 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 T (MHB.Ne558386/4,
NuB.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 . (MuB.Ne 558419/5)

10. Moiika mabopatopnas 6mr. (MuaB. No 558384/15,
Hus. Ne 558384/16, us. Ne 558384/17, UuB. Ne
558384/18 NuB. Ne 558384/19, MuB. Ne 558384/20)
10. Becwl ananutuyeckue — 1 m. (MuB.Ne 558408/9)
11. Becwi anektponnsie — 1 mt.(MuB.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 (yueOnslii kopiyc Ne 6,
aynm. Ne 332)

1.Ientpudyra lurr. (MaB.Ne 558412)
2.Muxpockon 1 mr. (MaB.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 mocyawr 1 mr (MuB. No 558385)

7. lxad ans peaktuBos 1 . (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 naydnas 6u0- | J[;s caMOCTOSITENIbHOM paObOThI CTYICHTOB
mmoteka uM. H.W. JKeneznosa),
Komnatel caMonoaroToBKH (OOIIEKUTH)

10. MeToauyeckue peKOMEHAAIUN CTYAEHTAM 110 OCBOEHHI0 TUCUMILIHHBI

JJist OCBOCHMS AUCITUTUIMHBI « XUMHUsI HEOpraHUYeCcKasl U aHATUTHYECKas» CTY-
JIEHTaM HEoOXOJIMMO MMETh PEKOMEHJyeMble YYeOHHKH M yueOHble mocobus. [Tpu
OCBOCHUHU KAXKJIOW U3 TEM IUCUMIUIMHBI CTYACHT JOJKEH BHUMATEIbHO U3YYUTh U
3aKOHCIIEKTUPOBATh MaTepHal Mo 3TOW TeMme, MOATOTOBUTHCS K BHIMTOJIHEHUIO J1ab0-
paToOpHOM pabOThI, BBIMIOJIHUTE 3Ty Ja0OpPATOPHYIO PabOTy B Ja0OpATOPUU U 3alllU-
TUTh e€. Kaxaplil u3 BUIOB yueOHOU JEATeIbHOCTH OIIEHUBAETCS B OasjiaXx M yYUThI-
BaeTCsl B PEUTUHIE CTyJeHTa. [[715 CAaMOKOHTPOJISI CTYJICHTOB MpeIHa3HAYEHbI WH/IU-
BUJIyaJIbHbIC 3aJjaHuUs, KOHTPOJbHBIC BOMPOCH! U YIIPAXXHEHUS U BOIIPOCHI JIJIsl MOJITO-
TOBKHM K orpocy. KOHTpOJIb OCBOEHUS TEM CTYIAEHTOM OCYIIECTBISIETCS B BUJE 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 Mare-
puana cieayeT YEeTKO BBIIAEIATh, HAPHUMEP, NoAYepKrUBaHUEM. Bo BpeMs 3aHATHSA
clieyeT BHUMATEIBHO CIEAUTH 3a XOJ0M MBICIIH MPENoJaBaTelis U 3aluChiBaTh BaX-
HEeWIlMe ornpeeeHus, pa3bsiCHEeHUsI, (OPMYJIbl, HA3BAaHUS BEUIECTB, YPAaBHCHUS XU-
MUYECKUX peakiuil. Takxke Hy>KHO CTapaThCsl BOCIIPOU3BOJAUTH B KOHCIIEKTE PUCYHKHU
U TaOJIUIIBI, KOTOPBIEC IEMOHCTPUPYET MpenoaaBaresib. MaTepuai, KOTOPbIM KaxeTcs
CTYJICHTY HEJJOCTATOYHO MOHSTHBIM, CJIEAYyEeT NpopadoTaTh MO Y4eOHUKY U BOCIIONb-
30BaThCsl IOMOUIBIO TMpernoaaBaTest. PaboTaTh ¢ KOHCIIEKTOM HYXHO €XKEHEIENbHO,
BHOCSI B HETO CBOM JIOTIOJTHEHUSI, 3aMe4aHusl U BOIPOCHI (7151 3TOTO B TETPaIu CIedy-
€T OCTaBJISITh LIUPOKHUE MOJIS).

JIyist moATOTOBKM M (PMKCHUPOBAHUS JTaOOPATOPHBIX PabOT ClIETyeT 3aBECTH OT-
NenbHYI0 TeTpaasb u3 96 nmuctoB (JrabopatopHsii xypHal). [Ipu moaroroBke k gabo-
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, 3allMCaHHbIM Ha 3aHATUHU. TaKXe IMpU JOMAIIHEN CaMOCTOSATEIbHOU
MOATOTOBKE K JIA0OpaTopHON paboTe HYKHO HAYEPTUTh TAOJMIILI, MPUBEAEHHBIC B
MpPaKTUKyMe, U MPOU3BECTH HEOOXOIUMBIE JJIsi TIPOBEAeHUs paboThl pacuétsl. Jlo-
MaIIHSIST TMOJITOTOBKA SIBJIIETCS HEOOXOAMMOM 4acThbio JlabopatopHoi paldoThl. bes
HE€ HEBO3MOXEH OCMBICIEHHBIN MOJXO0J K BHIIOJHEHUIO YKCIIEPUMEHTOB U U3Mepe-
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Huil. Kpome Toro, orpaHnyeHHOE BpeMs, OTBOJIMMOE Ha BBIMIOJIHEHHE Jab0opaTOpHOM
paboThl, TpeOyeT XOpOILIO CKOOPAMHUPOBAHHBIX JACHCTBUN CTYJIEHTa, K KOTOPBHIM
Tak)ke HEOOXOJMMO MpelBapUTEIbHO MOATOTOBUTHCS. [lociie 3aBepiieHus sKcrnepu-
MEHTaJIbHOM 4YacTu paboThl HEOOXOAMMO MPOU3BECTH OOPAOOTKY MOJIYYEHHBIX pe-
3yJbTaTOB, ClI€JaTh BHIBOJBI M 3aLIUTUThH PA0OTY y MpernojaBaTess.

B xozxe 3aHATHS HY)KHO aKTHUBHO paboTaTh, OTBEUas Ha BOMPOCHI MperojaBa-
TEJsl, y4acTBYs B JMCKYCCHM U 3aJaBas COOCTBEHHBIE BOIPOCHI Uil YSICHEHUS CIIOXK-
HOTO U1 IOHUMaHUsI 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 YBOXKUTEIHbHON NMPUUYMHBI HE JOMyCKaeTcs. 3aJ0KeH-
HOCTU (TIPOIYILEHHBIE JIa0OpAaTOPHBIE PAaOOTHI, HEBBIOJIHEHHBIE HHIWBUIYaTbHBIC
JIOMAIlIHUE 3aJaHusl, KOHTPOJIbHbIE PaOOThl) JOJKHBI OBITH JIMKBUAUPOBAHbI. TeKy-
M€ 33JI0JKEHHOCTH 110 MHAMBUYAJIBHBIM JIOMAITHUM 3a/IaHUSIM, KOHTPOJIBHBIM pa-
0oTam M 3amure J1abOpaTOPHBIX PadOT JOJKHBI OBITh JIMKBUAUPOBAHbI B TECUEHUE
HEZIeNH MOCJe CPOKa, 0003HAUEHHOr0 B TEMaTHUECKOM ILIaHE JJabopaTopHBIX padoT,
BO BpeMs ollpezessieMoe npenogasarenem. Kaxknas ciaeayromas Heaens ONo3aHus
HaKa3bIBaeTCsl BblUMTaHUWEM | Oajljia U3 OLEHKHU 3a JoManiHee 3agaHue. OTpaboTku
71a00paTOPHBIX PadOT OCYIIECTBIIAIOTCS TOJIBKO B MPUCYTCTBUH U TIOJI PYKOBOJCTBOM
nabopaHTa, KOTOPBINA Ha3HAYaET BpeMs OTPaOOTKHU.

CamocrosiTenbHas padoTa CTyAEHTOB HaJ KypcoM «XUMHUU HEOPraHUYECKOU U
aHAIMTHYECKOW» 3aKJII0YAETCS B CUCTEMATUYECKON paboTe ¢ yUEOHUKOM U JIEKLUsI-
MU, TTIOATOTOBKE K JIAOOPATOPHBIM paboTaM, KOHTPOJBbHBIM padoTam u omnpocy. Oco-
00€ MECTO B CAMOCTOSITEJIbHOM pad0Te 3aHUMAET BBIMOJIHEHUE MHIUBUIYAJIbHBIX J0-
MalIHUX 3aJaHHM, KOTOpPbIE MO3BOJISIIOT OCYHIECTBISTH CAMOKOHTPOJIb YCBOEHUS
yueOHOro MaTepuasna, MPUBUBAIOT HABBIKM MOMCKAa HEOOXOAWMON XMMHYECKOW HH-
dbopmani 1 HEOOXONMMBIX B OyAyIIel MPaKTUYECKOW JesATeIbHOCTH OakaiaBpoOB
XUMHUYECKHX PACUETOB.

[Tpu pemennu 3aga4 HeOOXOAUMO pa3o0paTh BCEe TUIIOBBIE 337auu, PUBEAEH-
HbIE K U3y4aeMbIM T€MaM, YTO MOMOXET B BBIIOJHEHUH WHIWBHUyAJIBHOIO JTOMAIl-
HETro 3aJlaHusl U KOHTPOJIbHOM paboThI.

Buabl u gopmbl 0TPa0OTKM NPONMYIIEHHBIX 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 J1abopaTopHOi pabOThl U B MPUCYTCTBUU J1abopaHTa Kadeapsl
oTpaboTaTh €€ B CBOOOHOE OT 3aHATUN BpeMs. CTyJeHT 0e3 KOHCIEeKTa J1abopaTop-
HOI paboThl HE Aomyckaercs 10 oTpaboTku. Ilocie BbIonHeHHs 1abopaTopHOU 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€UEHHE HEJIEH IMOCle CPOKa, 0003HAYEHHOIO B TEMAaTHYECKOM IUIaHEe JiabopaTop-
HBIX paboT, BO BpeMs, ONIPEAEIIsieMOe MPENOJaBaTEIIEM.
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11. MeToanueckne peKoMeHAaUHH NPENOAABATESIM N0 OPraHH3aLUHH 06y HeHHUs
M0 AHCUHIIHHE

Cneunduxa nucumnnunbl «XvMHs HeopraHuyeckas M aHATHTHYECKasy» 3a-
KJIOYAeTCs B HEpa3pbIBHOM CBA3M TEOPHH C npakTHKoi. TeopeTHyeckue 3HaHus, KO-
TOpbIE CTYACHTHI MOJIy4arOT Ha JIEKUMAX M NPH CAMOCTOATENLHOM MOATOTOBKE, MO/~
TBEPXAAIOTCA W YCBaMBAlOTCA Ha NabopaTOpHBbIX 3aHATHAX. Jl1d ycrelHoro ycBoe-
HUSl MaTepuana HeoOXOAUMBI 3HAaHUA XHMHUH B 00bEME LLKOJIBHOM MPOrpaMMBbl U Ma-
TeMaTuKH. [ToBblllIeHHE YPOBHS 3HAHHIA 110 XHMHH Y CTYJEHTOB HEPa3pBIBHO CBA3aHO
C MOMCKOM M BHEJPEHHEM HOBBIX IyTel COBEpLIEHCTBOBAHUS METOJHKH IpEIofiaBa-
HHUSA:

- MCIOJB30BaHHE pa3HooOpa3HbiX (HOpM, METOAOB M NMPHUEMOB aKTHBH3ALUH
TIO3HABaTEIbHOM NAESATeNIbHOCTH yyaluxcs (B T.4. HHTEPAKTHBHBIX);

- MCMOJIb30BaHWE HArJIAJHOr0 Matepvana: TabiHl, PUCYHKOB, CXEM, NIPHPOA-
HBIX MUHEPAJIOB, IEMOHCTPALIUSA OIbITOB;

- pelleHHe XMMHYECKUX PAcYETHBIX U IKCIIEPUMEHTAIBHBIX 3a/1a4 KaKk METOA
00y4YeHHUs: XUMHH;

- KOMIIbIOTEpHU3aLUA O6yquHﬂ;

- HCMOJb30BaHUE Pa3IMYHBIX (OPM OpraHM3aLMH CaMOCTOSATENBHOM paboThI
CTyEHTOB: HHAUBUYyalbHasl, IPYMNIoBas, KOJUIEKTHBHA,

- OpraHu3alys WHAMBHAYaTbHOH paboThl CTyIEHTOB C YYETOM YPOBHS MOArO-
TOBKH;

- CHUCTEMaTHYEeCKHH KOHTPOJIb 3HaHUH B npoliecce o6y4eHus (MpoBepKa WHIH-
BH/yaJbHBIX 3a[aHHii, IPOBENIEHHE KOHTPOJIBHBIX paboT, onpoca, npuém nabopatop-
HbIX paboT).

IIporpammy paspaboraja:
Enuceesa O.B., x.6.H. /gm/

(nonnﬁcs)
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PELEH3HUSA
na pabouyio nporpammy ancunminnb «51.0.14 Xumus Heopranuyeckasi H aHAJTHTHYECKAA»
OI1011 BO no nanpassennio 36.03.02 — «30omexnus»,
nanpasiacnnocti (npodgnin) «Texnosiorus npoH3BoACTBA NPOAYKTOB KHBOTHOBOACTBA (10
oTpacianm)», «Kopmielne :KuBOTHBIX H TEXHOJIOIHSI KOPMOB», «BHOTEXHO/IOrHs H reHeTHKA
B CeJICKIMM XKHBOTHBIX» (KBaIHQHKAUMS BbINYCKHHKA — 6aka/aBp)

BopucossiM B.A., npodeccopoM Kadenpsl IOYBOBEAEHHS, TEOJIOTHH M JIaHAmMadTOBEACHHS,
®I'BOY BO Poccuiickuit rocynapcTeennblit arpapHbiit yausepenteT - MCXA umenn K.A. Tumu-
pA3eBa, TOKTOPOM GHOJIOTHYECKMX HAyK (Iajiee MO TEKCTy PeLleH3eHT), MPOBEJeHa PeLeH3Hs pabo-
yeit nporpammbl aucuunnHbel «B1.0.14 Xumus neopranuyeckas» OINOIT BO mo Hanpasienuto
36.03.02 — «300mexnus», HanpasneHHocTH (npodumo) «TexHONMOrHs NpoH3BOACTBA NPOAYKTOB
HBOTHOBOACTBA (1O OTPacisM)», «KopMiieHHe KHBOTHBIX H TEXHOJIOrHA KOpMOBY, «bHoTEXHOI0-
TMSl M TEHETHKA B CENEKLIMH JKHBOTHBIX» (6akanaBpuar), paspabotannoii B PI'BOY BO «Poccuit-
cKHil rocynapcTBeHHBIi arpapublit yHusepcuter — MCXA umenu K.A. Tumupssesar, Ha Kadenpe
XuMHH (paspaboturk — Enuceena O.B., noueHT kadeapsl XuMHH, KaHAKAT OHOJOTHYECKUX HAYK).

PaccMOTpeB NpencTaBneHHble HA PELEH3HIO MaTepHaIbl, PELICH3CHT NPULIEN K CIICAYIOIUHM
BBIBOZIAM:

1. lpeabsBnenHas paGoyas mporpamma aucuumnunusl «b1.0.14 XuMus HeopraHddyeckas u
aHanHTHYeckas» (1anee mo Tekcry Ilporpamma) coomeemcmeyem TpebOBaHHAM ¢IoC no Ha-
npasnenuio 36.03.02 — «30omexnus». IlporpaMma codepoicum BCe OCHOBHBIE pa3/IeNbl, coomeem-
cmayem Tpe6OBaHHUSIM K HOPMAaTHBHO-METOAMYECKHM IOKYMEHTAM.

2. INpencrasnennas B [Iporpamme akmyabHochb y4eOHOM QMCLMIUIMHBI B paMKaX peaiu-
sauuu OIIOIT BO ne nodnexcum comHerulo — NACLUMILIHHA OTHOCHTCA K 00s3aTeNbHOH YacTH
yue6Horo uukia — bl.

3. Ipencrasnennbie B [IporpaMme yeau NMCUHMIUIMHBI COOMGemCmeyiom TpeGOBaHUAM
®IOC nanpasnenus 36.03.02 — «3o0omexuus».

4. B coorBerctsuu ¢ IIporpammoii 3a aucuumiuHoi «b1.0.14 Xumus Heopranudeckas U
aHaTuTHYecKas» 3aKpervieHa 2 Komnemenyuu. JIACUHIUIHA «b1.0.14 Xumus Heopranuyeckas H
aHaTMTHYeCKas» M peacTaBnenHas [porpamma cnocobna peanusosams €€ B 00BABIEHHBIX TPebO-
BaHHSAX.

5. Pespnomamsl 0Gy4eHun, NPENCTABICHHBIC B [IporpaMme B KaTeropusx 3HaTh, yMETb,
BIIafeTh coomeemcmaylom creuduKe 1 CONEPXKaHHIO TUCUHILTHHEL 1 deMoHCmpupylom 603MOc-
HOCMb TOJTy4eHHs 3asBJICHHBIX PE3YJIbTATOB.

6. Obmwas TpyHAOEMKOCTh AHCLHILIHHEI «b1.0.14 XuMus HeopraHu4eckas M aHaJUTHYe-
cxasy cocrasiser 3 3auéTHeie enuHuibl (108 yacos).

7. Wn¢opmalus 0 B3aHMOCBS3M H3y4aeMBIX JMCLMILIHH H BONIPOCAM HCKILIOUCHHA ny6mu-
pOBaHHs B COAEP)KAHHH JUCLHILIHH coomeemcmeyem neictBuTenbHoCcTH. Jucuummuna «b1.0.14
XuMUS HeopraHMYecKas M aHaIHTHYEeCKas)» B3aHMOCBs3aHa C IpyrUMH nmucuunauaamy OITOIT BO
u YuebHoro miana no HanpasieHuio 36.03.02 — «3oomexnus» ¥ BO3MOXHOCTh IyOnupoBaHHs B
colepXXaHHH OTCYTCTBYET.

8. Tlpencrasnennas [IporpaMma mpearnoJaraeT MCIHOJIB30BaHHE COBPEMEHHBIX obpa3oBa-
TENBHBIX TEXHOJIOIHH, HCIOJIb3yeMble NPH PEATH3aLMH pasIHYHbIX BHAOB yuebHoii paboTsl. Pop-
MBI 06pa3oBaTeIbHBIX TEXHONOTHIi_coomeemcm@yiom crieln(pUKe THCLHILTHHBL.

9. Tporpamma aucuuminnel «51.0.14 XuMus HeopraHHyeckas U aHaNUTHYECKas» Npen-
ToJIaraeT 3aHATHS B HHTEPaKTHBHO#H popme.

10. Buzbl, comepxanne ¥ TPyJIOEMKOCTb CAMOCTOSTENbHON pabOTHI CTYJEHTOB, NpPEICTaB-
nentvie B Iporpamme, coomeemcmeyiom TpeGoBaHHSM K TONTOTOBKE BBIMYCKHHKOB, COACpXKa-
umMes Bo ®I'OC BO nanpasnenus 36.03.02 — «3oomexnus».

11. MNpencrasnennsie n onucanubie B TIporpamme (HOopMBI meKyuyeil OUCHKH 3HaHu# (AHIH-
Z)Z%aﬁ;ﬁ:qﬁﬁ:“m’ KOHTPOJNbHbIE paGOTEI, ONPOC, 3alIMTa Ja6opaTOPHBIX paboT), coomeemcn:-

AWCLHMIUIMHEL H Tpe6OBaHUAM K BBITYCKHHKAM.
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dopma npoMex yTOUHOro KOHTPONA 3HaHHI CTYNEHTOB, NpeaycMOTpeHHas IIporpammoii,
ocyuiecTBiseTcs B GopMe K3ameHa, UTo coomeememegyem CTaTyCy AMCLMIUIHHBI, KaK QHCLHILTH-
Hbl 00513aTenbHOM yacTu yueGHoro unkia — b1 ®I'OC nanpasnenus 36.03.02 — «30omexnus».

12. ®opmel onenky 3Hauuii, npeacrasiextsie B [Iporpamme, coomeememeyiom cneunduke
NHMCUHTIIMHBI K TPEOOBAHUSAM K BbINYCKHHUKAM.,

13. YuebHo-MeTonnueckoe obecneyeHne AMCUMIUIMHBI TIPEACTABIEHO: OCHOBHOM JHMTEpa-
Typo#r — 4 ucrouHuka (6a3zoBble yueOHMKH M MOCOOHS AJs CAMOCTOATENLHOH paGoThI), AOMOIHHU-
TeNbHOW JIMTEPATypoit — 4 HaUMEeHOBaHUs, METOAMYECKMMH YKazaHUAMH — 1 HcTouHHK, MHTepHET-
pecypenl — 2 UCTOYHUKA M coomeememayem TpebosanusM O®I'OC Hanpasnenus 36.03.02 — «3o0-
MexHUs».

14. MarepuanbHo-TexHuyeckoe obecreyeHHe [MCUMIUTMHBI COOTBETCTBYET CIELH(pHUKE
aucumununbl «b1.0.14 Xumus Heopranuyeckas ¥ aHaTHTHYeCKas» M obecreynBaeT HCIOIb30Ba-
HHeE COBpPEeMEHHBIX 06pa30BaTe/IbHEIX, B TOM YHCJIE HHTEPAKTHBHBIX METOJOB O0yYEHHS.

15. MeToauueckue peKoOMeHAlMU CTYIEHTaM ¥ METOAHYECKHE PEKOMEHJaLlMH NpEernoaBa-
TENSM M0 OPraHM3alMM O06YYEHMs MO JMCLHMIUIMHE JAOT NMpeCTaBlIeHHE O crnenuduke oOydeHns
no aucumminHe «b1.0.14 XuMus HeopraHuyeckas U aHATMTHYECKAS).

OBLIUE BBIBO/JbI

Ha ocHoBaHMHM NpOBeNIEHHO#M pelieH3uH MOXHO clenaTh 3aKIO4YEeHHe, YTO XapaKTep, CTPYK-
Typa W colepxaHde paboueit mporpammbl aucuuminHbl «b1.0.14 Xumusa HeopraHu4eckas v aHa-
nutryeckas» OITOIT BO no sanpasnenuio 36.03.02 — «30omextus», HanpapleHHOCTH (npoduitio)
«TexXHONOrus NpPOM3BOACTBA MPOAYKTOB XXHBOTHOBOACTBA (110 OTpaciaM)», «KopMIleHHE XKHBOT-
HBIX H TEXHOJNOIHS KOPMOBY, «BHOTEXHOJIOIHA M E€HETHKA B CENIEKLMH XHBOTHBIX» (KBaIH(HKa-
s BHIMyCKHUKA — 6akanasp), paspaGorannas Emuceesoii O.B., nouentom kadenpsl XUMHH, KaH-
JMaTOM GUONIOrMYECKHX Hayk, cOOTBeTCTBYeT TpeGoBaHuaM ®I'OC BO, coBpemeHHbIM TpeboBa-
HHMSAM PKOHOMHKH, PbIHKA TPy/Ja M MO3BOJUT IIPU €€ pealn3alluu yCneuHo obecneyuts Gpopmupo-
BaHHe€ 3aABJICHHBIX KOMIIETEHLIHH.

Penensent: Bopucos B.A., mpodeccop Kadeapsl NOUBOBENEHHS, F€ONOTHH U NaHawadToBeACHHS,
PoccHitcKuii rocyIapCTBEHHBIA arpapHbIii yHHBEpCHTET - MC umenn_K.A. Tumu-
psA3eBa, JOKTOp GHONOrMYECKHX HayK, npodeccop (Vﬁ?

« 03 » OS5 200_2_3_ I.
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