[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:
®KO: Wntnkosa AnekcaHapa BacunbesHa

[lomxHocTb: 1.0, aMpeKTOpa MHCTUTYTa arpobMoTEXHONOMMK

[arta nognucanusa: 07.11.2023 09:39:18
YHUKanbHbI MPOrpaMMHbIA KIKOY:
fcd01ecb1fdf76898cc51f245ad12¢

Ml/lHl/l(

TEPCTBO CEJIbCKOTI'O XO3SIiICTBA POCCUICKOM ®EJEPAUMH
E FOCVIIAPCTBI'HHOE BIOJDKETHOE OSPA3OBATFJILHOE WPE)KHEHHE BLICLIErO OEPA30BAHHA

«POCCI/II/[CKI/H/I TOCY JAPCTBEHHbBIA ATPAPHBIA YHUBEPCHTET —
MCXA umenn K.A. TAMHPSI3EBA»
(OPI'BOY BO PTAY - MCXA umenn K.A. Tuvmupsizesa)

HHCTUTYT arpoOHOTEXHOIOTHH
Kadenpa xumuu

UTyTa arpoOHOTeX-

I 4 £/, ) /_]ﬂumxosa
2025 r.

PABOYASI IPOTPAMMA JUCIHHUITIUHBI
51.0.07 XUMMUSI

1151 TIOrOTOBKY 6aKaiaBpoB

®I'oC BO

Hamnpasnenue: 35.03.04 — Arposomus

HanpaBneHHOCTb: arpOOH3HEC, CeNeKIHUs W TEeHETHKa CENBCKOXO3HCTBEHHBIX
KyJbTYp, 3al0UTa PACTEeHUH M QUTOCAHUTAPHBIH KOHTPONb, TOYHOE 3EMIELIHE,
OpraHu4YecKoe CENbCKOe X03IHCTBO

Kypc 1
Cemectp 1,2

dopma 00ydeHHs 04Has1, 32049HAs

I'on Hadana noaroToBku 2023

PerucTpalluOHHBIA HOMED _

Mocksa, 2023



PaspaboTunku: Barnasen Hatanbs JleonnnosHa, K.T.H., JOUEHT
Enuceea Onbra BnamumuposHa, K.6.H., TOLIEHT

«i» 08 20 _»Zér.

PenensenT: Bopucos B.A., 1.6.1., npodeccop C oz
7 «» _08 204r.

IIporpamma coctasnena B cootserctBun ¢ TpeGoBanusmu PI'OC BO 1o HanpapieHHIo
noaroToBkH 35.03.04 — «ArpoHoMus».

IIporpamma obcysxeHa Ha 3acenaHuu Kadeapbl XHMHH
nporokon Ne 4 or« 28 » _0f 2043 r

H.o. 3aB. kabenpoit JImurpesckas WU.U., a.c.-X.H., JOLEHT
(®HO, yuenas crenens, chuue 3BaHHE) (noanuce) [{ 5

dI» 04 20/r.
CornacoBaHo:
IIpencenarens yueOHO-METOANIECKOH xomuccnu
HMHCTHTYTa arpoOHOTEXHONOTHH

IlInTrkoBa A.B., 1.c-X.H., mpodeccop /] 2

nnucs)

«,Zg» 08 203r.

H.0. 3aBeTyIOLIErO BHITyCKaloleH Kapenpoi

PacTEeHUEBOACTBA H JIyTOBBIX CHCTEM

IlIxtukoBa A.B., A.c-X.H., npodecco S
s , Ipod P Q//WV V/\/

W.0. 3aBe/IyIOLIEro BEITyCKaroMmeH Kapeapon TeHeTHKY,
CeJIEKLIMHA ¥ CEMEHOBOJCTBA

Beptukosa E.A., 1.C.-X.H., IOLEHT %%—,,/
3aBeqyloLIHi BEITyCKaromeH kadeapoi 3aluTsl @;‘p Lﬂ
pacrennit Jkamunos @.C.-Y., 1.6.H., npodpeccop

.o. 3aBeyioiero Belmyckaloulel kapeapoi
3emiielie/ Mg U METOAMKH OTBITHOTO Jiena
3asepTkuH U.A., K.C-X.H., JOUEHT

v 07 20423 r.

/ 3aBepyromuii oTAE10M KoMIUTekToBaHus LIHB bl o . i ik




COJIEPJKAHUE
AHHOTAIZISL .....cco.ooooeeeeeeoeeeeoe et e e e s e ee et s e ee s ee s ee s eee e, 4

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHUS 11O JUCIIUIIJINHE,
COOTHECEHHBIX C INIAHUPYEMBIMMU PE3YJIbTATAMHU OCBOEHUS OBPA3OBATEJIBHOM

TIPOTIPAMMBIL ...ttt et e e e ettt e e e et e e e e s bt e e e e etbeeeeeabaeeesabteeeaaabeeeeanbaeeesasbeeeeanbbeeeaseeeeeanees 5
4. CTPYKTYPA U COAEPKAHUE JUCIIHUIIIIMHDBL ..............coooviiiiiiies e 5
4.1 PACTIPEJIEJIEHUE TPY JOEMKOCTHU JUCLUIIIAHEI T10 BUJAM PABOT ITO CEMECTPAM......cceeiiviieeecirieeeevreeeeenieens 5
4.2 COJIEPYKAHUE JIACLIVTITIIIHBL ...t ecvvvveeee e et seetitteese e e s s ssasbbeeseeessessstbaessesssesissbasssesesesaabbbaaeseesssaabbbsbaessesssasbbaaeessessanses 8
4.3 JIEKLIAN/TTABOPATOPHDBIE BAHSITHSI ....vveivvieitieestteesseeesstessatessstessatesssbassatesssaassssesssbessssesssbessssesssbesssbessssesassessssens 11
BN S0 1 1 N SRR 18
5. OBPA3OBATEJIBHBIE TEXHOJIOI M .............ccccooiiviiiiec ettt svee s te e ste e baesnbe e s beesanesnnas 21
6. TEKYIIUII KOHTPOJIb YCIEBAEMOCTHU U IPOMEKYTOUYHASI ATTECTALIMSA 1O UTOT'AM
OCBOEHMUS JIUCTIHIIIITTHDBI ............oooiiiiiiiiiec ittt s e s te e s te e snte e s te e sabeesbeeenbeeestaeenbeeenteeeneeereas 21
6.1. TUTIOBBIE KOHTPOJIBHBIE PABOTHI, TECThI, MTHIAUBUIY AJIbHBIE 3AJIAHMS, BOITPOCHI K KOJJIOKBUYMY,
BOITPOCHI K DK3AMEHY, BOTTPOCBI K BAUETY .....vvviiiiurieeiitieeeeitreeesitreeesasteeesaissssesissesesasseesssssssssssssesessssssessssssessisens 21
(0333112004 4 2SR RTRSTPRRRP 25
3AJJAHHME 11O TEME «KUCJIOTHO-OCHOBHOE TUTPOBAHHUEY .........c..cccveiiiiiiie e 27
L3 7N 1 2 72N G 1 L OO 27

1. BBIMUCJIUTE MACCY XJIOPOBOJOPOJHOM KUCJAOTbI, CONEPYKALLENCSI B PACTBOPE,
ECJIM HA ETO TUTPOBAHMUE BbLJIO U3PACXOJOBAHO 8,96 MJI 0,1238 H. PACTBOPA
7 D10:20) N0 7 910G 5 TN N 3 6 OO OO 27

2. OIPEJIEJIATE PH HAYAJIA M KOHIIA CKAYKA TUTPOBAHUSA BE3 YUETA PA3BABJIEHUS
PACTBOPA IIPU TUTPOBAHUM 10,00 MJI 0,2000 H. PACTBOPA MYPABBMHOM KU CJIOTHI 0,2000 H.
PACTBOPOM I'MAPOKCHUJA HATPHS. ... 27

3. BIYUCJIUTE PABHOBECHYIO KOHLIEHTPALIMIO KATUOHOB BOJOPOJIA B TOUKE
9KBUBAJIEHTHOCTH C YYETOM PA3BABJIEHUSI PACTBOPA IIPU TUTPOBAHMH 15,00 M.
0,2000 H. PACTBOPA AMMUAKA (TMJIPOKCHJA AMMOHUSI) 0,2000 H. PACTBOPOM

D' (0):20):1071(0):207115 0077 0187 (oh) (01 1 5 PN O oo OO 27

4. YKAKHUTE, KAKOM U3 HA3BBAHHBIX HUKE MHIUKATOPOB ITPUTOJEH JJISI IPOBEIEHUSI
TUTPOBAHMS B 3AJIAUE Ne 2: TAMOJIOBBIN CUHUM, XJIOPOEHOJIOBBIN KPACHBI,
HUJbCKUMN CUHMM, TPOITEOJIHH 0.........c.ooovoveeeeeeeeeeeeeeeeeeeee e e e et e ee s et et s s s et es s s e s e enenenes 27

5. 1P ONNPEAEJEHUU COAEPKAHUA TNIPOKCHUIA HATPUA B PACTBOPE METOJJOM
KHUCJIOTHO-OCHOBHOI'O TUTPOBAHUA BbIJIM HOJYYEHBI CJIEAYIOIMUE PE3YJBTATDIL, I':

0,0936; 0,0938; 0,0931; 0,0932. HAMJUTE CTAHAAPTHOE OTKJOHEHHME. ..........c.cccoovoveeeeeeeeeeeeee, 27
3AJJAHHUE IO TEME «KOMIINIEKCOHOMETPUYECKOE TUTPOBAHMUE ...........ccccoovveiiieeiieereeen. 27
6.2. OIIMCAHUE MTOKA3ATEJIEX U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTHU, OIIMCAHME LIKAJI OLIEHUBAHU....... 29
7. YAEBHO-METOANYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHOUIIJIUHGLI ........... 31
7.2. JTIOTIOJTHATEJTIBHAS JIATEPATYPA ..cvteteeeeaueeaneesseesteesteesteastesseessesssessseesseanseanssassessssssessseensessseasensnsssnesssesssesnses 31
7.3. METOJIMYECKHUE YKA3AHHS, PEKOMEHJIALIMN Y JPYTUE MATEPHAJIBI K 3AHATHSM .....ocoovveeeeeivee e 31
8. IEPEYEHb PECYPCOB HH®OPMALIMOHHO-TEJJEKOMMYHUKALIMOHHOM CETU
«MHTEPHET», HEOBXO/JIUMBIX JJIS1 OCBOEHUSA JUCIIAIIIIAHBI ..., 31
9. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJUMOM JIJ151
OCYHMECTBJIEHUS OBPA3OBATEJIBHOTI'O TPOLECCA IO JUCIHUIIJIIMHE ..............ccoevvvveiennn. 31
10. METOAUMYECKHUE PEKOMEHJAIIMA CTYAEHTAM IO OCBOEHHUIO JTUCIIUIIJIUHBI ........... 34
BUAbI U ©®OPMbI OTPABOTKU ITPOITYIHEHHBIX 3AHSITHI ....cciivviiiiiiiie st e ettt e s s ttee e st ee s s s bae e s s bte e s s eatae s s sabanessebaee s 35
11. METOAUWYECKHUE PEKOMEH/JAIMUA MMPEITOJABATEJISIM 11O OPTAHU3AIIMUA OBYUYEHUA
TIO JIUCTIHIIIIFIHE ..........oooiiiiiiie ettt te et e st e st e a1t e e st e s st e e e st e e e st e ea b e e e s beeenbe e e s beeanbe e e beeebeeeteas 35



AHHOTANUA

padoueii nporpaMMbl y4eOHOM THCIUNJINHbBI
«b1.0.07 Xumus» 1J11 IOATOTOBKH 0aKaJaBpa 1Mo HANPABJIEHU IO
35.03.04 — «ArpoHoMusi», HaNIpaBJaeHHOCTAM (Mpoduiam) «Cesrekuust
H FeHETHKA CeJIbCKOX03SHCTBEHHBIX KYJIbTYP», «KArpo0u3Hec», «3a-
UTA pacTeHN 1 QUTOCAHUTAPHBIA KOHTPOJIbY, «TouHOe 3emiiene-
Jaue», «Opranuveckoe cejibCKoOe X0351iiCTBO»

Leab ocBOeHUSI IUCHUNIMHBI: OCBOCHHUE CTYICHTAMH TEOPETHUYECKUX U MPAKTUUECKUX
3HaHUH B 001acTH 00IIEH, HEOPraHUYECKON U aHATTMTHYECKON XMMHUU; TPUOOpeTeHne YMEHHIA U
HABBIKOB B 00JIACTH XMMHUYECKUX M (PU3UKO-XUMUYECKUX METOAOB HMCCIEIOBAaHUS Ul aHaIu3a
00BeKTOB arpocepsl C LENbI0 OCO3HAHHOTO PEIICHHUS KOMIUIEKCHBIX 3a/1ay, BOSHHUKAIOMINX B
MPAKTUYECKON naeareiabHOCTH. [lonydeHHble 3HAHUS MO3BOJSAT HE TOJBKO YCHEIIHO OCBAauWBAaTh
MOCHEeAYIOLUE AUCIUILTNHBIL, HO M HCIONb30BaTh UX B Oyaylield npodeccuoHaNbHON JesiTelNb-
HOCTH.

MecTto nucuMIJIMHbI B y4eOHOM Ipouecce: TUCIUIUIMHA BKIIOYeHa B UKI b1, 00s3a-
TeJIbHAs YacTh, MUCLUUIUIMHA OCBaWBaeTCs B 1 M 2 ceMecTpax IO HAMpaBJIECHUIO MOATOTOBKHU
35.03.04 — «ArpoHOMHSIY.

TpeboBanusi K pe3yJbTaTaM OCBOE€HHMS IMCUMILUIMHBI: B PE3YJIbTAaTE OCBOCHUS JUCIIHII-
nuHbl Gopmupyrotes crnenyromue komnetenuuu: OIK-1, mamikaropsr: OIK-1.1, OIK-1.2, OITK-1.3.

Kparkoe coaep:kanue AMCUHMIUIMHBI: OCHOBHBIC 3aKOHBI CTEXHOMETPHH, PACTBOPHI
AIEKTPOJIUTOB, CIIOCOOBI BBIPAXKEHHUS COCTAaBA PACTBOPOB, CHIIbHBIC U CIIA0bIE SJIEKTPOIHUTHI, OI-
pezaeneHue BOJIOPOAHOIO MTOKa3aTessl B pacTBOpaxX pa3jIMuHOr0 COCTaBa; IMIPOJIU3 COJIEH; XUMU-
yeckas KHHETHKa, XUMUYECKOE PaBHOBECHE; OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE TIPOIECCHI; T1e-
puoanueckuii 3akoH [[.M. MenzaeneeBa, CTpo€HHE aTOMa; OCHOBHBIE MTOJIOKEHUSI TEOPUU XUMHU-
YeCKOW CBSA3M, KOMIUJIEKCHBIE coenHeHus. [Ipeamer u 3amaun aHATUTUYECKON XUMUH, KIIaCCH-
(duKays METOIOB aHATMTHYECKOW XUMHH, KAYeCTBEHHBI W KOJMYECTBEHHBIH aHAJN3, OCHOB-
HBIE METOJbl KOJIMYECTBEHHOTO aHalln3a, TUTPUMETPUYECKHI aHalu3, KUCIOTHO-OCHOBHOE,
KOMIUIEKCOHOMETPUYECKOE M OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOE TUTPOBAHME, IPaBUMETpUYE-
CKUI aHANM3, CTaTUCTHUECKass 00paboTKa pe3yabTaTOB aHAIH3A.

OO0mas Tpya10eMKOCTh IMCHUILTUHBI: 216/6 (uacoB/3au.ej1.)

IIpomexyTOYHBIN KOHTPOJIB: 3K3aMeH B 1 cemecTpe; 3a4eT BO 2 cemMecTpe

1. Ileab ocBOEHUS TUCIHILTHHBI

[lenpt0 OCBOCHHUS JMCIMIUTUHBI «XHUMHUs» SBISETCS OCBOCHHE CTYJICHTaMH TEOpETHYe-
CKUX W TPAKTUYECKUX 3HAHUHM B 00JaCTH OOIICH, HEOPraHWYECKOW M aHATUTHUCCKON XUMHUH;
pHOOpeTeHNe YMEHHUI M HABBIKOB B 00JIACTH XUMHYECKUX U (PU3HKO-XUMHUIECKHX METOIOB HC-
CIICIOBAHUS [UIsl aHAITN3a O0BEKTOB arpocepsl ¢ LEeIbI0 0CO3HAHHOTO PEUICHHS KOMIUICKCHBIX
3a/1a4, BO3HUKAIONIMX B TMPAKTHYECKOM JEATEIbHOCTH. 3HAHMS, MOJyYCHHBIE, B TOM YHCIE, C
npuMeHEeHHeM IM(POBBIX TEXHOJOTHH (HampuMmep, 00pa3oBaTeIbHbIE OHJIAWH-TIAT(HOPMBI
Stepik, Webinar u Zoom, Google-popmbr s opraHu3anuu OOpaTHOM CBSI3M), MO3BOJAT HE
TOJIKO YCIICIIHO OCBAaMBAaTh MOCICAYIONIME TUCIHIUINHBI, HO M HCIONb30BaTh MX B Oyaymiei
npodhecCuoHaTbHON NeSTENbHOCTH.

2. MecTo TMCIUIIMHBI B y4eOHOM mpolecce

JucturuimHa «XUMHS» BKIIOUYEHA B 0043aTeIbHYIO YacTh JUCIMIUIMH Y4eOHOTro IJIaHa.
Jucnumimza «XuMus» peanusyercs B cooTBeTcTBuu ¢ TpedboBanusmMu OI'OC, OIIOII BO u
VYye6Horo miana o HanpasieHuto 35.03.04 — «ArpoHoMus».



Jucuunnmnza «XuMus» SBISIETCS OCHOBOIIOJATAOWIEH Ul U3YYEHHUs CICIYIOIINX JUC-
UUIUIHH: «ATPOMETEOpoJIoTus», «CeabCKOX03MCTBEHHAs SKOJIOTUs», «be3omacHocTh KHu3He-
JEATETbHOCTIY, «ATPOXUMUS» U JIP.

Oco0EHHOCTRIO AUCLUILINHEI SIBJIIETCS CBSI3b XMMHUYECKHX 3HAHUM M HaBBEIKOB C KOM-
TJIEKCOM MTPO(eCCHOHANTBHBIX 33]1a4 110 arpOTEXHOIOTHH.

Pabouast mporpamMmma TUCHMIUIMHBI «XUMHUSD JJII UHBAJTUIOB W JIUIl C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMHU 3JI0POBbsI pa3padaThIBACTCs] WHANBUAYAIBHO C YY€TOM OCOOCHHOCTEH ICHXO-
(U3UYECKOTO Pa3BUTHS, WHIUBUIYAIbHBIX BO3MOXKHOCTEH M COCTOSIHHS 370pPOBbS TaKHX 00Y-
YaFOIIUXCH.

3. [lepeuyeHb MIaHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs N0 JUCHUIIHHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMU pe3yJIbTATaAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbI

W3yueHue naHHOW y4yeOHOW NUCHUIUIMHBI HampaBieHO Ha (OpMHUpOBaHHE Yy 00ydaro-
HIMXCsI KOMIIETSHIIUA, TIPEICTaBICHHBIX B TabmuIe 1.

4. CTpyKTYpa M colepKaHHue TUCHUIINHBI

4.1 Pacnpeuene}me pr)lOéMKOCTI/I AUCHHUIIIMHBI 110 BUIAaM pa60T mo ceMmecrpam

OO6mas Tpya0€MKOCTh AUCIUIUIMHBI COCTaBIsET 6 3au.en. (216 dacoB), ux pacrpenerne-
HUE 10 BUJaM paldoT B JBYX CEMeCTpax MPEACTaBICHO B TAOIUIIE 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

€CTECTBEHHBIX HAYK C
npuMeHeHneM uHQop-
MAaI[IOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTHH

3yeT 3HaHUS OCHOB-
HBIX 3aKOHOB Mare-
MAaTHUYECKUX U €CTe-
CTBEHHBIX HAYyK JJISI
peLLIeHNs CTaHIapT-
HBIX 33/1a4 B arpo-
HOMHH

BPEIHBIMU M TOKCUYHBIMU
XUMHYECKUMHU COEIMHEHUSIMH,
UX CBOWCTBaMH, BO3MOKHBIE
MOCJIEZICTBUS XUMHU3AILIUH;
CTPOEHHE U CBOMCTBA MPUPOJ-
HBIX OpPraHUYECKUX COENHE-
HUH: )KMPOB, CaxapoB, AMUHO-
KHCJIOT

HOT'O COCTaBa U MPOU3BO-
JTUTh HEOOXOAMMBIE pacye-
ThI; UCIIOJIB30BATh Jabopa-
TOpHOE 000pYyI0BaHUE U
puOOPHI JIJIs pEIICHUS
MMPAaKTUYCCKHUX 3aaa4d

No Kon Coneprxanue | e e B pe3ynbrare u3ydyeHus ydaeOHOM AUCHUIUIMHBI 00yYaroIuecs J0JKHBbIL:
KOMIIe- | KOMITETCHIUHU (KMu eé N
n/n NEeTeHLUH 3HATh YMETb BJIA/IETh
TEHIIUN YaCTH)
1. OIIK-1.1. /IleMOHCT- |OCHOBHBIE 3aKOHBI XMMHH, OC-|IOJATOTOBUTH MaT€pHaJIbl K | OCHOBHBIMU IIpUEMaMU
pUpYET 3HAHHE OC-  |HOBHBIC AJITOPUTMbI PEIIEHUS |3aLIUTE UCCIIe10BATEb- palboThl B XMMUYECKON
HOBHBIX 3aKOHOB MPAKTUYECKUX 3a]la4; CII0CO-|CKOM paboThl, MPEACTaBUTh |J1ad0paToOpuu, CTaTHCTHU-
MaTeMaTHYECKHUX, OBl CTaTUCTHYECKOW 00paboT-|pe3ysbTaThl UCCIEIOBAHUMN; | YUECKUMHU METOaMH 00-
€CTeCTBEHOHAYYHBIX |KM  pe3yJbTaTOB  aHAJIM3a; | peIlaTh 3a/1a4M M0 UACHTH- |pabOTKH pe3yIbTaToB
u obmenpodeccuo- |CTPOEHUE MOJIEKYJ OCHOBHBIX | QUKALIMH OPraHUYECKUX HKCIEPUMEHTOB; aHAJIH-
HaJIbHBIX TUCIUII- KJIACCOB ~ OPraHMYECKHX CO-|COEAMHEHUN C UCMOJIb30Ba- |30M HAYYHOH U CIIELU-
Criocoben pemars Ti- | HH> HEOOXO/IUMBIX |€IMHEHU, 3aBHCHMOCTb  XH-| HUEM XHMUECKHX 1 ¢bu3u- |aabHOM JIUTEpaTyphI
MoBbIe 3azatH npodec- | AU PELICHHS THIO- | MHMECKHX CBOHCTB COCJMHE- | KO-XUMHYECKHX METO/I0B
CHOHAIBbHOI jesiTenp- | BPIX 33124 B o0nacTH [HUH OT Haauuus (PYHKLUUO- | UCCIIEIOBAHUS
HOCTH HA OCHOBE 3Ha- | ATPOHOMHH HaJbHBIX IPYHI U UX B3aUM-
HUI OCHOBHBIX 3aKO- HOI'O pacloNomCHNA
OIIK .. 1 | FIOB MaTeMaTHICCKHX 1 OIIK-1.2. Vicrionib- | OCHOBHBIE ITpaBHiIa pabOTHI ¢ |TOTOBUTH PACTBOPHI 3a/IaH- | HABBIKAMH PaOOTHI B

XUMHUYECKOH 1abopato-
pPHH U TIPOBEICHUEM
HKCIEPUMEHTOB C CO-
OJII0/IEHUEM TTPaBUIT
TEXHUKH O€30M1aCHOCTH

OIIK-1.3. Tpumensiet
nH(OPMAITMOHHOKOM-
MYHUKAI[IOHHBIE TEX-
HOJIOTHH B PEIICHUH
THIIOBBIX 3a1a4 B 00-
JIACTH arpOHOMHH

TpeOOBaHMS K TOATOTOBKE
MIPE3eHTAI[MIOHHBIX MaTepua-
JI0B, TpeOOBaHUS K MPOLEAYpPE
3aIIUTHI UCCIIEIOBATEIBCKUX
pabot

UCIIOJIb30BaTh CTAHAAPTHOE
IporpaMMHoOe obecrieueHune
1 MaKCThI MPUKITATHBIX
KOMITBIOTEPHBIX XUMHUE-
CKHUX IIpOrpaMm

KOMMYHHUKAaTHBHBIMH
YMEHUSIMH;, HaBbIKaMU
paboThI ¢ KOMIIBIOTEP-
HBIMU XUMHUYECKUMHU
porpaMMamMu




OYHAS ®OPMA OBYYEHUAA

Tabmanma 2
Pacnpenesienne Tpy10€MKOCTH THCIMILJIMHBI 110 BUIAM PadoT 10 ceMecTpam
TpynoémkocTh
Buj yueOHoi1 padoThI qac B T.4. 10 CeMecTpam
) Nel Ne2

OO0mas Tpy10éMKOCTh TUCIUTUIHHBI TI0 y4eOHOMY 216 108 108
TUTaHy
1. KourakTHas pa6ora: 100,65 52,4 48,25
AyauTopHasi padora 100,65 52,4 48,25
8 MoMm uuce:
nexyuu (J1) 32 16 16
nabopamopnvle pabomul (JIP) 66 34 32
KOHCYIbMayuu nepeo dK3aMeHOM 2 2 -
KOHMAKMHAsL paboma Ha npomMed’CymoUHOM KOH-
mpone (KPA) 0,65 0,4 0,25
2. CamocTtositesqibHasi padora (CPC) 115,35 55,6 59,75
camocmosmenvHoe uzyuenue pazoenos, Camonoo-
20moeKa (npopabomka u no8mMopeHue 1eKYUOHHO20
mMamepuana u Mamepuana y4eOHuKo8 u y4eoHvlx 81,75 31 50,75
nocooutl, n0020mosKa K 1a60pamopHuiM 3aHAMUAM,
KOJLOKBUYMAM U M.O.)
Iloozomoska k sx3ameny, 3auemy (KOHMPO.ib) 33,6 24,6 9
Bu mpoMexXyTOYHOTO KOHTPOJIS: DK3aMeH 3ayer

3AOYHAA ®OPMA OBYYEHUA

Tabmanma 2
Pacnpenesnenne Tpy10éMKOCTH THCIHMILUINHBI 0 BUAAM PadoT MO ceMecTpam
TpyroémkocTh
Bup yueOHoit padoTbl yac B T.4. 110 CeMecTpam
) Nel Ne2
OO0mast Tpy10éMKOCTb JUCIUILIMHBI IO Y4eOHOMY IUIaHY 216 108 108
1. KonrakTHas padora: 24,65 12,4 12,25
AyauTopHas padora 24,65 12,4 12,25
8 MoM uucue:
nexyuu (J1) 10 6 4
nabopamopnvie pabomuwl (JIP) 14 6 8
KOHMAakmuas paboma Ha npomesicymounom konmpoine (KPA) 0,65 0,4 0,25

2. CamocrositesanHast padora (CPC)

191,35 95,6 95,75

camocmosimellbHoe Usyuenue pa3dejz06, CaAMON0020Mo6Ka

(npopabomka mamepuana y4eOHUK08 U y4eOHblX NOCOOUU U 178,75 87 91,75
m.o.)

Iloozomoska k sx3ameny, 3auémy (KOHmpov) 12,6 8,6 4
Bu mpoMexxyTOYHOTO KOHTPOJIS: - JK3aMeH 3auéT




4.2 ConeprxkaHue IUCHUININHbBI

OYHAS ®OPMA OBYYEHUSA

Tabmuua 3
TemaTnuyeckuii ny1aH y4eO0HO U CHUNIHHBI
AynuTopHasi padora Bueayau
HaumeHoBaHue pa3/iesioB U TeM Beero J JIP IIKP TOPHAasA
AMCUMILINH (YKPYITHEHO) pabora
Cp
Paznen 1 «Teopernyeckue ocHOBBI O0LIEH U 73 12 34 - 27
HEOPraHMYECKON XUMUNY)
Paznen 2 «XuMHS DIIEMEHTOBY 8 4 - - 4
Koncynbranus nepen 5Kk3aMeHOM 2 - - 2 -
KonraktHast paboTa Ha IPOMEKYTOUYHOM 0,4 - - 0,4 -
koHTpoie (KPA)
[TonroroBka K 3k3aMeHy (KOHTPOJIb) 24,6 - - - 24,6
Bcero 3a 1 cemectp 108 16 32 2,4 55,6
Pa3nes 1 «TuTpuMeTpuyecKuii aHAJIN3» 89 12 32 - 45
Tema 1 «kKHCIIOTHO-OCHOBHOE TUTPOBAHKEY 37 6 16 - 15
Tema 2 «KoMrekcoHOMETpHUECKoe o5 5 8 i 15
TUTPOBAHUE)»
Tema 3 «OkucnurenbHo- 27 4 8 i 15
BOCCTAHOBUTEJILHOE TUTPOBAHUE)
Pa3nen 2 «'paBuMeTpuYeCKHii aHATIN3)» 9,75 4 - - 5,75
Tema 4 «I'paBUMETpUUECKUI aHATHU3Y 9,75 4 - - 9,75
Koumaxmnas paboma na npomesxcymounom
xonmpone (KPA) 025 ) ) 0,25 i
[ToarotoBka k 3a4€ty (KOHTPOJIB) 9 - - - 9
Bcero 3a 2 cemectp 108 16 32 0,25 59,75
Hroro mo gfucuuninHe 216 32 66 0,65 90,75
3A0OYHAS ®OPMA OBYUYEHMUSI
Tab6mumna 3
TemaTuyeckuii nJ1aH y4eOHOH AU CHUILIMHBI
AyautopHasi pabora Bueayau
HanmenoBaHue pa3jeiioB 4 TeM Beero JI JIP IIKP TOpPHAS
JMCUMILIUH (YKPYITHEHO) pabota
Cp
Pasnmen 1 «TeopeTndeckre OCHOBBI OOIICH 1 70 4 6 - 60
HEOPTaHMYECKON XUMUNY
Paznen 2 «XuMHA 271€MEHTOBY 29 2 - - 27
KonraktHas paboTa Ha IPOMEXYTOUHOM 0,4 - - 0,4 -
koHTpose (KPA)
[ToaroroBka k sk3aMeHy (KOHTPOIIb) 8,6 - - 8,6
Bcero 3a 1 cemecTp 108 6 6 0,4 95,6
Pa3nea 1 «TuTpuMeTpu4ecKuii aHAJIN3» 81 4 8 - 69
Tema 1 «KuCIIOTHO-OCHOBHOE TUTPOBAHHEY 29 2 4 - 23
Tema 2 «KoMIIJIEKCOHOMETPUUECKOE 26 1 2 i 23
TUTPOBAHHE)
Tema 3 «OkuCIUTENHHO- 26 1 2 i 23
BOCCTAHOBUTEJIHHOE TUTPOBAHHE)
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AynutopHasi padora Bueayan
HaumeHoBaHue pa3ieioB U TeM Beero JI JIP IHKP TOpPHas
JAMCUMILINH (YKPYITHEHO) pabora
Cp
Pa3nea 2 «'paBuMeTpryecKuii aHAIU3 22,75 - - - 22,75
Tema 4 «I'paBUMETPUUECKUM aHATHU3Y 22,75 - - - 22,75
Koumaxmmnas paboma na npomesncymoyHom
konmpoae (KPA) 0,25 i i 0,25 ]
[TonroroBka k 3a4éTy (KOHTPOJIb) 4 - - - 4
Bcero 3a 2 cemecTp 108 4 8 0,25 95,75
HToro nmo iucuunjinHe 216 10 14 0,65 191,35

Cemectp 1

Paznen 1. «TeopeTudeckue 0CHOBBI 00111l U HEOPraHUYECKOH XMMUM»

Tema 1. «OCHOBHBIE MOHATUS ¥ 3aKOHBI XUMUM

OcHoBHbIE 3aKOHBI CTEXHOMETPUU. MOJIb. XUMUYECKUI IKBUBATIEHT, (DAKTOP SKBUBAJICHT-
HOCTH, MOJISIPHAsl Macca DKBUBAJICHTA.

Tema 2. «PacTtBopbI»

[IpuunHbl 0Opa3oBaHMs pacTBOPOB. PacTBOPBI CHIIBHBIX U CIIA0BIX IEKTPOIUTOB. CriocoObl
BBIPAKEHMSI COCTaBa pacTBOpPOB. B3aumojeiicTBHE MOHOB B PACTBOPAX CHUJIBHBIX 3JIEKTPOJIUTOB.
AxTuBHOCTh U K03 uumenTsr aktuBHOCTH. VloHHas cuia. 3akoH pa3basnenust OctBanbaa. Kon-
CTaHTa U cTeneHs Auccounanuu. pH pactBopa. Onpenenenrie BogopogHOro nokasarend. UHauka-
Topsl. bydepnsie pactBopsl. ['mapomms coneit. Tunsl runponmsa. KoHcTanTa u creneHb rUapoiIn3a.
Onpenenenne pH B pacTBopax coiei.

Tema 3. «CkOpoCTh U 3HEPreTUKA XMMHUUECKUX pPEeaKLUi. XMMUYECKOE PAaBHOBECUE)

CkopocTh XuMUYECKUX peakiuii. @akTopsel, OT KOTOPBIX 3aBUCHT CKOPOCTh PEAKIUHU. 3aKOH
neiictByromux Macc. IlpaBuno Baut-T'opda. VYpaBHeHue AppeHuyca. DHeprusi axkTHBAIUH.
Karanus. Xumuueckoe paBHOBecue. KoHcTaHTa paBHOBECHS M €€ 3aBHUCHUMOCTh OT Pa3JIMUHBIX
¢dakropos. [Ipunnun Jle atense.

Tema 4. «Ctpoenue aroma. Ilepuoguueckas cuctema. Xumudeckas cBsA3b. KoMIulekcHbIE
COETMHEHUS»

Crpoenne aroma. OCHOBHBIE XapaKTEpUCTHKM aToMOB. Sfnpo aroma. HykioHBI.
ONeKTpoHHOE cTpoeHue aToMa. KBaHTOBBIE umcia 37eKTpOHOB. OCHOBHBIE KBAHTOBBIE 3aKOHBI.
Pacnipenenenue >nexTpoHoB mno opoutansm. [Ipasuno KneukoBckoro. Ilepuoanueckuii 3akon J1.1.
MenneneeBa. CrpykTypa Tmnepuoanueckoid cucrteMbl. OCHOBHBIE XapaKTEPUCTHKHA aTOMOB:
MOTEHIMAl WOHU3ALUHU, CPOACTBO K JJIEKTPOHY, DJIEKTPOOTPULIATEIBLHOCTb. XHUMHUUYECKAs CBSA3b.
Tunel xumudeckoi cBsizu. OCHOBHBIC XapaKTEPUCTUKH XUMHUYECKOUN CBs3U. [|mHa, SHEPTHUs CBSI3H.
[Tonstue o rubpunuzamuu. KommiekcHele coenuHeHus. CTpyKTypa KOMIUIEKCHBIX COEIMHEHHH.
ATOM KOMILJIEKCOOOpa30BaTEINb, TUTAHIBI. XelaTHbIe coeTnHeHUs. [IpouyHOCTh BHYTpEeHHEH chephl.
YacTHas u 00111asi KOHCTAHTHI YCTOHYHMBOCTH M HECTOUKOCTH.

Tema 5. «OKuCIUTETFHO-BOCCTAHOBUTEIbHBIE PEAKIIHI

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU: ONPEAEICHUE U THUIIbI
peakuuid. ODJIEKTPOJHBIM TOTeHIMan. YpaBHeHue HepHcra. Baxuelmme OKHCIUTENN H
BOCCTAHOBUTENU. Meron mnosypeakuuid. Pacder dSIeKTpOABMKYIIEH CUIIbl  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM.

Pa3nea 2. «XumMusi 3JIeMEHTOB»

Tema 6. «CpaBHHTENbHAS XapaKTEPUCTHKA XUMUIECKUX CBOMCTB AsteMeHTOB | —IV rpymm»

CpaBHUTENbHAs XapaKTepUCTUKA XUMHYECKHX CBOHCTB oaseMeHToB |-IVA rpymm.
DONEeKTpOHHAas CTPYKTypa U CBOMCTBA MIEJOYHBIX M IIEJIOYHO-3€MEIbHBIX MeTaioB. OCHOBHBIE
peakmun. Mg nu Ca®* B xuBOIl KieTke, pons MarHus B xjopoduie, Mg2+ u Ca® B
(bepMEHTAaTUBHBIX PEAKIMIX; KECTKOCTh BOJbI, U3BECTKOBAHUE M TUIICOBAHHE MOYB. DJIEKTPOHHAS
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CcTpyKTypa u cBoiictBa 31eMeHToB |ll. bop n amtomunuii. OcHOBHBIE peaknM. XapaKTepUCTUKA
anemMeHTOB |V rpynmel. YTiepon u ero XuMUYeCKUe CBOKCTBA.

Tema 7. «CpaBHuTeNbHas XapaKTEPUCTHKA XMMHUYECKUX CBOMCTB anemeHToB V — VII
TPy

DNEeKTPOHHAs CTPYKTYypa 2IeMEHTOB VA- IpyIIbl U €€ CBSI3b C XUMUYECKMMH CBOMCTBAMH.
XuMHus a30Ta, OCHOBHBIE COeIMHEHUS, KIt04UeBble peakiuu. [Ipodiaema cBsizaHHOTO a30Ta. A30THBIE
ynobpenusi. Xumus ¢ocdopa, OCHOBHBIE COCIUHEHUS, KIIOYEeBbIe peaknuu. DocdopHbie
ynoOpeHusi. DJEKTpOHHAs CTPyKTypa ayeMeHToB VI rpymnmbl M ee CBSI3b C XUMHYECKHUMHU
cBoiictBamu. Kucnopoxg u cepa. OCHOBHBIE COEOMHEHMSI, KIIIOUEBBIE PEAKLUHU. DJIEKTPOHHAs
cTpykTypa 3nemeHToB VI rpynmbl u ee cBsI3b ¢ XUMHUUECKUMU CBOMCTBAMHU. [ 'aloreHbl: OCHOBHBIE
COCAMHEHUSI U KiItoueBble peakiuu. OcoOeHHOCTH XMMHUHU (DTOpa W OTIAMYUS OT XMMHHU XJIOpPa,
Opoma, fona.

Cemectp 2

Pa3nen 3 « TuTpumMeTpuyecKnii aHAJIU3

Tema 8 «KuciaoTHO-OCHOBHOE TUTPOBAHHE)

3aKOH SKBUBAJICHTOB; TEXHUKA TUTPOBAHUS;, CIIOCOOBI TUTPOBAHHUS;, CTAHAPTHHIEC BEIIECTBA;
TpeOOBaHUS K CTaHJAPTHHIM BELIECTBAM; CTaHJIAPTHBIE PACTBOPHI; MEPBUYHBIE CTAHAAPTHBIE pac-
TBOPBI; BTOPUYHBIE CTAHJIAPTHBIE PACTBOPHI; padouue pacTBOPHI; CTAHIAPTU3UPOBAHHBIE PACTBOPHL;
TpeOOBaHUS K peakUusM; IPUMEHSIEMbIM B TUTPUMETPUUECKOM aHaJIM3€; OCHOBHBIE padoune pac-
TBOPbl B KHCIOTHO-OCHOBHOM THTPOBAHHH, OCHOBHBIE CTaHJApPTHBIC BEIIECTBA B KHUCJIOTHO-
OCHOBHOM TUTPOBAHUHU; BELIECTBA, OMPEICIIIEMbIE METOJOM KHCIOTHO-OCHOBHOI'O THUTPOBAHUS;
MOCTPOCHUE KPUBBIX TUTPOBaHUS; (PUKCHPOBAHHE TOYKM SKBUBAJICHTHOCTH, BHIOOp WMHIMKATOPA;
IIPUTOTOBJIEHHE PAabOYMX PAcTBOPOB XJIOPOBOJOPOIHOM KHUCIOTHI M THAPOKCHUJA HATpUsl; MPUrO-
TOBJICHHE CTaHJIAPTHOTO pacTBOpa coibl (kapOoHaTa HATpuA); CTaHAapTU3alMs pabodyux pacTBO-
POB; OIIpeeNIeHUe COJCPKAHUS XIOPOBOAOPOIHON B (ochHOpPHOI KUCIOT B pacTBOpax; KECTKOCTD
BOJIbI; OMpejeNieHUue >KECTKOCTH BOJIbI; BBIYMCIIEHUE PE3YyIbTATOB; OMMUOKHA KHCIOTHO-OCHOBHOTO
TUTPOBAHUS.

Tema 9 «KoMmIIeKCOHOMETPUUECKOE TUTPOBAHUE

KomrmiekcHbpie coequHeHus; KOMIUIEKCO0Opa3oBaTenu; KOMIUIEKCOHBI, KomruiekcoH III
(OATA); neHTaTHOCTb; JIMTAH[Bl; XENaThl; XeNaTHBIA 3((eKT; KOMIIeKCOHAThl; (PUKCUPOBaHHE
TOYKHM 3KBUBAJIEHTHOCTH, METAIJIONHJIUKATOPbI; 3pUOXpOM 4EpHBIM T; Mypekcua; TeXHHKa KOM-
IJIEKCOHOMETPUYECKOTO TUTPOBAHUS; BEILLECTBA, ONPEAEIAEMbIE METOJOM KOMIUIEKCOHOMETpUYE-
CKOTO TUTPOBAHHUS; OCHOBHBIE CTaHAAPTHBIE U pabouue pacTBOPbl METOAA; NIPUTOTOBICHUE CTaH-
naptHoro pactBopa D/[TA; onpenenenue comepkaHusi MarHus B pacTBOPE; ONPENEICHUE COIEp-
JKaHUSI MarHusl ¥ KajiblMsl B PaCTBOPE MPU COBMECTHOM MPUCYTCTBUU; MACKUPYIOIINE areHThl; pa3-
JiefieHHe HOHOB; BBIYMCIICHUE PE3YJIbTATOB; OIIMOKH KOMINIEKCOHOMETPHUYECKOTO TUTPOBAHUS.

Tema 10 «OxucIUTETFHO-BOCCTAHOBUTEIIFHOE TUTPOBAHHECH

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMN; OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE MOTECH-
[[UaJIbl; TEXHUKA OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS; MEPMAaHIAHATOMETHS; AUXPO-
MaTOMETpHsl; HOJJOMETpUs; OCHOBHBIE paboyre pacTBOPHI METOOB; OCHOBHBIE CTaHJIApPTHBIE pac-
TBOPBI; CNOCOOBI (PUKCHPOBAHMSI TOYKH SKBUBAJIEHTHOCTU B OKUCIMTEIbHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUU; PEIOKC-UHIUKATOPBI; OE3bIHMKATOPHOE THUTPOBAHUE; ABTOKATAIN3; MPUTOTOBICHHE
paboudero pacTBopa NepMaHraHaTa Kajius; IPUTOTOBJIEHHE CTAaHAAPTHOTO pacTBOpa OKcajara Ha-
TpHsl; CTAaHIAPTU3ALUs PacTBOpA MIEPMaHIraHaTa Kajlus; ONpeeIeHHE JKee3a IepMaHraHaTOMETpH-
YECKUM METOJIOM; BBIUMCIIEHHE PE3yJIbTaTOB; OIIMOKH METO0/1a OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO
TUTPOBAHUS.

Pa3nea 4 «'paBuMeTpuyecKnii aHATU3»

Tema 11 «I'paBuMeTpUYECKUN aHATIN3)

TexHuka npoBeAeHUS TPABUMETPUUYECKOTO aHalIM3a; OCAIKU: KPUCTAUIMYECKUE OCAIKH,
amMopQHbBIE OCaJKH; OCATUTENb;, BHIOOP OCAIUTENs; KOJIMYECTBO OCATUTENS; OCaXICHUE;
ocaxkmaemasi ¢popma; rpaBUMeTpUUecKas (BecoBasi) ¢popma; TpeOOBaHUS K OCAXKTAEMOU U BECOBOM
dopmam; dakTop mepecuera; NPOU3BENEHHE PACTBOPUMOCTH; PACTBOPHUMOCTH;,  YCIIOBHS
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00pa30oBaHMs W BBIAJCHUS OCAKa; IEHTP KPUCTAJUIM3AINK;, MACKUPYIOIIUE areHThI; pa3aelicHue
HMOHOB; COOCA@XICHHE;, aacopOIus; OKKIIO3US; HU30MOp(H3M; OJHOUMEHHBIE HOHBI; COJIEBOM
adexT; Temreparypa; NpUpOAAa PACTBOPUTEINS; PEaKIHs CpENIbl; CTapeHHe OcCajKa; TeXHHUKa
B3BEIIMBAHUS HA aHAJTUTUYECKUX BECaxX; TOUHOCTh B3BEIIMBAHUS; IIOCTOSIHHASL Macca; JeKaHTallus;
buIbTpOBaHKWE, TPOMBIBAHUE OCAJKa; O30JICHUE; IMPOKAIWBAHWE; BBIYHUCICHHE PE3YyIbTaTOB B
rPaBUMETPUYECKOM aHalli3€e; OMIMOKH B IPaBUMETPHUUECKOM aHaIIM3e.

4.3 Jlexkuuu/nadopaTopHbie 3aHATHSA

OYHASA ®OPMA OBYYEHUA

Tabnuna 4
Conep:kanue JeKUN/J1a00PATOPHOT0 NPAKTUKYMA U KOHTPOJIbHbIE MEPONIPUATHS
Ha3zBanue . DopMuUpyeMbI Bu KoJ-
Ne Ne u HazBanue Jexuuit/ KOHTPOJIbHOT
n/n pasjiena, Te- JIaG0OPATOPHBIX 3aHATHH ¢ 0 BO
MBI KOMIIeTEeHIIH U 4acoB
MepPOnpusITUs
1 Cemectp 1. Pazpnen 1. Teopernueckue 0OCHOBbI HEOPTaHNYECKON XUMHUM 46
Tema 1. Jlexumst Ne 1. «OcHOBHBIE 3a-
OcHoBHbIE KOHBI cTexuoMeTpuu. [lonarue
MOHSTHUS U XUMHUYECKOTO SKBUBAJICHTA. - 1
3aKOHBI XU- ®DaKkTOp IKBUBAJICHTHOCTH.»
MUU
Tema 2. Pac- | Jlekius Ne 1. [Ipuunnsr o6pa-
TBOPBI 30BaHusA pacTBOpoB. Kauecr- i 1
BEHHBIC U KOJIHMYECTBEHHbIC
XapaKTEPUCTUKU PACTBOPOB.
JIaGopatopHas pabota Ne 1. 3anuTa 1abo-
«ITpuroroBienue pacTBOPOB paTopHOH pa-
3a/IaHHOTO COCTaBa» 0OTbI, UHIH-
BUyaJIbHOE 6
3a/laHne, KOH-
TpOJIbHAs pa-
6ota
Jlexuwmst Ne 2. CunbHBIC U CTa-
Oble >NeKTponuThl. Bona kak OIK-1
cnalpbrit anekTpoauT. Monnoe i 9
npou3BeieHne Bobl. Bojo-
poHbIi nokasarens. bydep-
HBIE PACTBOPBHI.
JIaGoparopHas pabota Ne 3. 3anuTa 1abo-
«IKCIEpUMEHTAIBHOE OTIpe- paTtopHOH pa-
JIeJICHUE BOJIOPOIHOTO MTOKa3a- 0OTBI, UHIH-
TEIIS» BUIYaJIbHOE 4
3a/laHue, KOH-
TpOJIbHAs pa-
6ota
Jlexumst Ne 3. T'maponus coneit - 2
JlaboparopHas pabota Ne 4. 3aImmra jJabo-
«3yueHus BIUSAHUS NPUPOIBI paTtopHOH pa-
COJIU, TEMIIEPATypPhl U KOHIICH- OOTBI, UHIH- 4
TpalMy pacTBOpa Ha MPoLEecC BUTyaJIbHOE

THIPOITU3a»

3aJjaHue, KOH-
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Bun

Ha3Banue . DopMuUpyeMbI Koa-
Ne Ne u HazBaHue JeKI Uit/ KOHTPOJIbHOT
pasjeJa, Te- . e BO
n/n JIa0OpATOPHBIX 3aHATHI 0
MBI KOMIIeTeHIUH 4acos
MepONpPUSITUS
TpOJIbHAs pa-
6ota
Tema 3. Jlexuus Ne 4. Xumuyeckas Ku-
CkopocTb 1 | HeTHKa. XMMHYECKOE PaBHO- - 2
JHEpreTHKa | Becue
xumuueckux | Jlaboparopnas pabora Ne 5. 3amuTa J1a60o-
peakuuil. «CmeleHrne XMMHYECKOoro paTopHOU pa-
XUMHUYECKOE | PABHOBECHS» 0O0TbI, UHIH-
paBHOBecHE BUTyaJIbHOE 4
3aJlaHue, OI-
poc 1o TeMaM
1-3
Tewma 4. Jlexuust Ne 5. Ctpoenue aroma.
Crpoenue [Iepuoanueckuii 3aK0H
aroma. Ile- J.. MenneneeBa Xumude- - 2
puoauyeckas | ckas cBs3b. KomIiuiekcHbie co-
cucTema. eIMHEHMSI
Xumunyeckas | Jlaboparopnas pabota Ne 6.
" 3amuTa J1abo-
cBa3b. Kom- | «M3ydenue cBOCTB KOM- .
N paTopHOi pa- 2
MJIEKCHBIE TJIEKCHBIX COSIMHEHUI» 60ThL
COCIIMHEHUS
Tema 5. Jlexuust Ne 6. OkucnuTenbHO- 5
Oxucnu- BOCCTAHOBHTEJIBHBIE PEAKIINU )
TCIBHO- JTaGoparopnas pabora Ne 7. 3amura 1a6o-
BOCCTAHOBH- | «OQKHCIUTENBHO- paTopHoIi pa-
TCIBHBIC PC- | pocecTaHOBUTENBHBIE PEAKIIMNY 0OTBI, UHIY-
aKIH1 BUJIyaJIbHOE 14
3aJlaHue, KOH-
TpOJbHAs pa-
6ora
2 Paznen 2. Xumusi 2J1eMeHTOB 4
Tema 6.
CpaBHuTensb-
Hasl Xxapakre-
P Jlexuus 7. CpaBHUTENbHAS Xa-
PHUCTHKA XHU- 2
PaKTEPUCTHKA XUMHUYECKHIX -
MHUYECKHIX .
. cBoiicTB 3nemenToB | —IV rpynn
CBOICTB 2J1€-
MeHToB | -1V
OIlK-1
rpynn
Tema 7.
CpaBHutens- | Jlekuus 8. CpaBHUTENbHAA Xa-
Hasl XapakTe- | paKTePUCTHUKA XUMHYECKUX 9
pUCTHKA XU- | cBOMCTB aneMeHToB V — VIII
MHUYECKHIX TPy

CBOMWCTB dJJIe-
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n/n

Ha3zBanmne
pa3neJa, Te-
MbI

Ne 1 Ha3zBaHue JeKIui/
J1a00pPaTOPHBIX 3aHATHH

DopMHpyeMBI
e
KOMIIEeTEHIIH U

Bun
KOHTPOJILHOT
0
MepPONpPUSITUS

Kou-
BO
4acoB

MeHTOB V —
VI rpynn

Cemectp 2

Pasznea 3. Tur

pUMeTpUYECKHA aHAIH3

44

Tewma 8.
KucnorHo-
OCHOBHOGC
TUTPOBAHUE

Jlexuus Ne 1. IIpenmer u 3ana-
Y aHAJTUTUYECKOM XUMUH.
DduznuecKkuil, XUMHUYCCKHI 1
(DU3UKO-XMMUYECKUN aHAITH3.
KadecTBeHHBIN U KOJIUYECT-
BCHHbLIN aHAIU3.

Jlaboparopuas pabota Ne 1.
«[IpurororyeHue padboyero
pacTBOpa XJIOPOBOJOPOIHON
KHCJIOTBIY.

JlaboparopHuas pabota Ne 2.
«[IpurororyeHue padboyero
pacTBOpa rHIpOKCHIa Ha-
TPHUSY.

JlaboparopHas pabota Ne 3.
«IIpuroToBiIeHHE CTAaHIAPTHO-
ro pacTBopa kapOoHara Ha-
TPHSI.

Jlexuust Ne 2. Turpumerpuue-
ckuil anainn3. Kucnorno-
OCHOBHO€ TUTPOBAHUE.

JlabopaTtopHas padota Ne 4.
«Crannaptusaius pabouero
pacTBopa XJI0POBOJIOPOTHOM
KHCIIOTBD).

Kontponbnas
pabora Ne 5.

np».  Iloctpoenue
TI/ITpOBaHI/ISI.

nabopatopHas
«OrnpenenenHue
KapOOHATHOW JKECTKOCTU BO-
KPHBBIX

Jlexkuus Ne 3. Omu0Oku B ana-
JUTAYECKUX OTPEETICHUIX

JIaGopartopHas pabota Ne 6.
«CrannapTtusanus paboyero
pacTBopa rupoKCHIa Ha-
TPHS.

KonTponbnast maboparopHas
pabora Ne 7. «Onpenenenue
XJIOPOBOJOPOTHON KUCTIOTHI.

Tema 9.
Kommnekco-

Jlexknua Ne 4. KomiuiekcoHo-
METPUYECKOE TUTPOBAHUE

OIIK-1

3ammra J1abo-
paTOpHBIX pa-
60T

WH/IUBUTyaJTb-
HOE 3aJ[aHue,
KOHTPOJIbHAS

paborta

3ammra J1abo-

paTOpHBIX pa-

00T, KOJIJIOK-
BUYM
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Copaeprxanue JIeKIHi1/J1a00paTOPHOr0 MPAKTHKYMA M KOHTPOJIbHbIC MePONPUATHS

Bu
Ha3Banue . DopMuUpyeMbI A Koa-
Ne Ne u HazBaHue JeKI Uit/ KOHTPOJIbHOT
pasjeJa, Te- . e BO
n/n JIa0OpATOPHBIX 3aHATHI 0
MBI KOMIETEeHIIHI 4acos
MepONpPUSITUS
Homerpuue- | Jlaboparopnas pabota Ne 8.
WHBUTYaTb-
ckoe Tutpo- | «IIpuroroBnenue cTaHIapTHO- 2
HOE 3aJlaHue
BaHHE ro pacteopa DTA».
KonTponbHas naboparopHas 3amuTa 1abo-
pabora Ne 9. «Onpenenenue paToOpHBIX pa-
COJIepKaHUsI MarHus. 00T, KOH- 2
TpOJIbHAs pa-
6oTta
KonTponbnas naboparopHas
3amuTa 1abo-
pabora Ne 10. «Onpenencuaue .
paTopHoii pa-
COJIep>KaHusl MarHus U Kajlb- 4
0O0TBI, KOJIJIOK-
IIUS TIPA COBMECTHOM TIPUCYT-
BUYM
CTBUI.
Tema 10. Jlexuwmst Ne 5. OxkucnurenbHO-
Oxucnu- BOCCTaHOBUTEJIbHOE TUTPOBa- - 2
TEIbHO- Hue. [lepmanranaromerpusi.
BOocCTaHOBU- | JlaGoparopHnas padora Ne 11.
TenbHOE TUT- | «[IpuroroBienue padbouero WHIBUTYaTb- 9
poBaHUe pacTBopa nmepMaHraHara Ka- HOE 3aJlaHue
TS,
JlaboparopHas pabota Ne 12.
«IIpuroToBiIeHHE CTAaHIAPTHO- 2
ro pacTBOpa oKcajara Ha-
TPHSI.
Jlexuust Ne 6. OkucnuTenbHO-
BOCCTaHOBUTEIHLHOE TUTPOBA- - 2
Hue. Monomerpust.
JlabopaTtopHas pabota Ne 13.
«Crannaptusaius paboyero KOHTPOJIbHAS 5
pacTBopa nepMaHraHara Ka- pabora
TS,
KonTponbnas naboparopHas 3amuTa J1abo-
pabota Ne 14. «Onpenenenue pPaTOPHBIX pa- 2
JKereszay. 00T, KOJIJIOK-
BUYM
2 Paznen 4. 'paBuMeTpuyecKkuii anaius 4
Tema 11. Jlexuusa Ne 7. «I"paBumeTrpuye-
['paBuMeTpu- | cCkuil aHATU3»
paphMetp OITK-1 - 4
YecKui aHa-
3
3AOYHASA ®OPMA OBYUEHUSA
Tabmanma 4
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Bun

«CrangapTu3anus pabodyero

naHue

Ha3Banue . DopMuUpyeMbI Koa-
Ne Ne u Ha3BaHue JeKuMii/ KOHTPOJIBHOT
pasneJia, Te- . e BO
n/n JIa0OpATOPHBIX 3aHATHI 0
MBI KOMIIeTeHIUH 4acos
MepONnpUsTHS
1 Cemectp 1. Pa3gea 1. Teopernueckne 0CHOBbI HEOPTaHUYECKO XUMHHU 10
Tema 2. Pac- | Jlekmus Ne 1. [Ipuunnst o0pa-
TBOPBI 30BaHMs pacTBOpOB. CUIIbHBIE
U ciabble eKTpoauThl. Bona
o WH/IUBUyallb-
Kak ci1a0blil 3nexTposuT. MoH-
HO€E JJoMalllHee 2
HOE IIPOU3BEACHUE BOABL. Bo-
o 3aJaHue
JOPOHBIH MoKa3aTelb. by-
¢bepubie pacTBOpHL. ['uaponu3
COJIEH.
JIaGoparopnas padora Ne 1. 3ammTa 1a60-
«DKCIEpUMEHTAIIHOE OTIpe- paTopHoii pa-
ACJICHUEC BOAOPOAHOrIO IMOKa3a- 6OTBI, UHN- 2
TELD» BUYaIIbHOE
3aJaHue
JlaboparopHuas pabota Ne 2. OIK-1 3ammra gabo-
«V3ydeHus BIUSHUS IPUPOJIBI paTopHo#i pa-
COJIHM, TEMIIEPATypPhI U KOHIICH- 0OTBI, HHIH-
TpalLMy pacTBOpPa Ha Mporece BUJyaJIbHOE 2
THJIPOJIA32» 3aJlaHue, KOH-
TpOJIbHAs pa-
6ota
Tewma 3. Jlexnusg Ne 2. XuMmudeckast KU-
CkopocTh 1 | HeTMKa. XMMHYECKOE PaBHO- - 2
JHEpPreTuKa | BECHe.
xumudeckux | Jlaboparopnas padota Ne 3. 3amuTa J1abo-
peaKImi. «CMelieHrne XuMHU4eCKOro paTopHo#i pa-
XUMHUYECKOE | PAaBHOBECHS» OOTBI, HH/TH- 2
paBHOBECHE BUJyaJIbHOE
3a/laHue
2 Paznen 2. Xumusi 2J1eMEeHTOB 2
Tema 6-7.
CpaBHuTENb-
P Jlexuus 3. CpaBHUTENbHAS Xa-
Hasl Xapakre-
PaKTEPUCTHKA XMMHUYECKHIX
pUCTHKA XH- .
CBOMCTB 2711eMeHTOB Ilepuoau- OIIK-1 - 2
MHYECKUX .
. 9YEeCKOH CHCTEMBI DJIEMEHTOB.
CBOICTB 3J1€-
buoreHHbIe 371€MEHTHI.
meHTOB | -1V
rpymi
3. Cemectp 2. Pazgen 1. TuTpuMeTpu4ecKuii aHaan3 12
Tema 1. Ku- | Jlexkuus Ne 1. Turpumerpuye-
CJIOTHO- ckuii ananus. Kucnotno- - 2
OCHOBHOE OCHOBHOE TUTPOBaHHE
tutpoBanue | Jlaboparopnas paGota Ne 1. OIK-1 3amuTa J1a0o-
«[IpuroroBienue cTaH1apTHOTO paTopHBIX pa- 2
pacTBopa kapOOHaTa HATPUSI». 00T, NHIAUBH-
JlaGoparopHas padora Ne 2, 3. yaJbHOE 3a- 9
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HasBanue pa3iaesia, TEMbI

Bu
Ha3Banue . DopMuUpyeMbI A Koa-
Ne Ne u HazBaHue JeKI Uit/ KOHTPOJIbHOT
pasjeJa, Te- . e BO
n/n JIa0OpATOPHBIX 3aHATHI 0
MBI KOMIETEeHIIHI 4acoB
MepONpPUSITUS
pacTBopa XJIO0POBOJIOPOIHOM
KHCIOThIY, «OnpeaeneHue Kap-
OOHATHOM KECTKOCTH BOJIBIY.
Tema 2, 3. Jlexmus Ne 2. KoMiuiekcoHo-
Kommuiekco- | MeTpuueckoe TUTPOBAHUE.
HoMeTpuue- | OKHMCIUTENBHO- - 2
CKOE TUTPO- | BOCCTAHOBUTEJIHHOE TUTPOBA-
BaHUE. Hue. [lepmanranaromerpus
Oxucnu- 3amuTa J1a60-
TEJIbHO- JlaGopatopnas padota Ne 4. paTopHBIX pa-
BOCTaHOBHU- «OrmpeneneHue coaepx aHus 00T, HH/IUBU- 2
TEIbHOE TUT- | MarHus. JyaJbHOE 3a-
poBaHue JaHue
3amuTa J1abo-
aTOPHBIX pa-
JlaboparopHuas pabota Ne 5. patop p
00T, UHIUBH- 2
«OrmpeeneHue xene3an.
IyaJbHOE 3a-
JTaHNe
OYHASA ®OPMA OBYUYEHUA
Tabmuma 5
IlepeyeHb BONPOCOB VIS CAMOCTOSATEIHLHOI0 H3YYeHHs AU CHHMILIHHBI
Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB JJI1 CAMOCTOS-

TCJIBbHOI'0 M3yUYCHHU S

Cemectp 1. Paznen 1. Teo

CTHYECCKHE OCHOBBI 06[]16171 H HeopraaneCKoﬁ XUMHUH

Tema 1. OcHOBHBIE TOHATUA
U 3aKOHBI XUMUU

OcHOBHBIE 3aKOHBI CTEXHOMETpHH. Moib. XUMUYECKHI IKBU-
BaJICHT, (DaKTOp SKBUBAJICHTHOCTH, MOJIIpHAs Macca JKBHBa-
nenta. (komnerennus OITK-1)

Tema 2. PactBopsl

[Ipuunnbl 06pazoBanus pacTBOpoB. CriocoObl BEIPaKEHUS CO-
CTaBa pacTBOpPA: MAaccoOBasi 10J1s1, MOJIIpHAsl KOHILIEHTpaLUs, MO-
JsipHas KOHUEHTpalus S9KBUBAJIEHTOB, TUTP. CUJIbHBIE U Clla-
Oble 271eKTpoauThl. Ko puuneHTs! akTHBHOCTH, HOHHASI CUJIA.
Ciyuau pacuera pH B pactBopax pasHoit mpupoasl. [ 'uaponus
coneil. KoncranTa ruaponnsa, pH B pacTBopax cosiel, CTENEHb
ruaponn3a. CriocoObl HaMMCAHUS PEAKIM THAPOIN3a. (KOMITe-
terims OITK-1)

3. | Tema 3. CkopocTs u 2HEp-
TeTUKa XUMHUYECKHUX PeaK-
. XuMHYECKOE paBHOBE-
cue

CkopocTh XMMHUECKOH peakiuyi. PakTOphl, BIUSIOLINE HA
CKOPOCTh XUMHUYECKON peaklMy. 3aKOH ACHCTBYIOIIUX MaccC.
VYpaBuenus Baut I'odda, Appennyca. DHeprus akTUBALHMH.
Karamms. Xumnueckoe paHosecue. [Ipuanun Jle [larense.
Pemienue 3a1a4 Ha paBHOBECHE METOJIOM TaOJHII. (KOMITETEeH-
st OTTK-1)

4.| Tema 4. CTpoeHue aToma.
[Iepnonnueckas cucrema.
Xumuueckas cBsa3b. Kom-
IJIEKCHBIE COEIMHEHUS

ATOM Kak 3JIEKTpOHEUTpasibHas yacTulia. /[BONCTBEHHOCTh
CBOMCTB 3JIEMEHTAPHBIX YACTHUI]. DJIIEKTPOHHOE CTPOCHHE aTo-
Ma. OU3HYECKUI CMBICI KBAaHTOBBIX yucen. CBs3b CBOMCTB
aTOMOB XMMHYECKUX 3JIEMEHTOB C MX MOJIOKEHUEM B IIEPUOJIH-
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n/n

HasBanmue pasaeiia, TeMbl

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB IJIsl CAMOCTOSI-
TEJbHOI0 H3yYeHUsl

4ecKoH cucreme MeHnjeneeBa U UX IEPUOANYECKOE U3MEHEHUE.
[TpyuumHBl 00pa30BaHUSI XUMUYECKOM CBS3H. THITHI XMMUYECKOM
cBsA3U. OCHOBHBIE XapaKTEPUCTUKU HOHHOW U KOBAJIEHTHOM
cBa3u. lIpupona XxuMuuecKkon CBSI3U B KOMIUIEKCHBIX COEANHE-
Husx. [IpouyHOCTh KOMIUIEKCHBIX coequHeHn. CTpoeHue U Ha-
3BaHUs KOMIUIEKCHBIX coelnHeHn. KoopanHanmoHHOe Yuciio
U IGHTaTHOCTh. YacTHbIE M 00IIMe KOHCTAHTHI YCTOWYMBOCTH U
Hecroiikoctu. (kommerenmus OITK-1)

Tema 5. OKUCIIUTENLHO-
BOCCTaHOBUTEJIbHBIC peak-
§1050%¢

Kiaccudukanus oKuCIUTEeTIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OCHOBHBIE OKUCIIUTENIN U BOCCTAHOBUTEIU. METO/1 oJIypeax-
nuii. YpaBuenue Hepucra. [lonp3oBanue TabnuiaMu diek-

TPOJHBIX MoTeHManoB. Beruncnenue I/]C. (komneTeHus
OIIK-1)

Pazgen 2. Xumus 3J1eMEeHTOB

Tewma 6. CpaBHUTENIbHAS Xa-
PaKTEPUCTUKA XUMUYICCKHX
cBoicTB anemeHToB | —IV

rpymnm

OC0OEHHOCTH CTPOEHHUs aToMa BOJOPOJa, (PU3WYECKHUE M XH-
MUYECKHE CBOMCTBA BOAOpoaa. OCHOBHBIE CBOMCTBA IIETOUYHBIX
W IIEJOYHO-3eMEIbHBIX METAJIOB, WX 3HAUYCHHUE B IPHUPOJIE.
OcHoBHbIE CBOIICTBa O0pa U aIFOMUHUSA U UX coequHeHui . Oc-
HOBHbBIEC CBOWCTBA YIJiepoJa U KPeMHHUS, a TAK)XKE€ UX OKCHJIOB U
ruipokcuIoB. (kommnerenius OITK-1)

Tewma 7. CpaBHUTENIbHAS Xa-
PaKTEPUCTUKA XUMHYECKUX
CBOMCTB 3J1eMEeHTOB V —

VI rpynn

Xumus azota, pocdopa, kuciopoaa u cepbl. A30THBIE U Poc-
¢dopubie ynoopenus. CBoiicTa ranoresoB. [lonstue o mectu-
UUIax. DKOJIOTUYECKUE aCIIEKThl IPUMEHEHUS XUMUYECKUX

CPEACTB MPHU BBIPAIUBAHUN CEIIbCKOXO3MCTBEHHBIX KYJIbTYD.

(xomnerennus OITK-1)

Cemectp 2

Paznea 3. TutpumeTpuyecKuii aHaIu3

Tema 8. KucnortHo-
OCHOBHOE TUTPOBaHUE

3aKOH SKBUBAJICHTOB; TEXHUKA TUTPOBAHUS; CIIOCOOBI TUTPOBA-
HUS; CTaHAApTHBIE BEIIECTBA; TpeOOBaHMS K CTaH/IapTHBIM Be-
1IeCTBaM; CTaHJapTHbIE PACTBOPHI; IEPBUYHBIE CTaHAPTHHIE
pacTBOPbI; BTOPUYHbIE CTAHIAPTHBIE PACTBOPHI; paboune pac-
TBOPBI; CTAHaPTU3UPOBAHHBIE PACTBOPHI; TPEOOBAHMS K peak-
LUSM; IPUMEHSEMbBIM B THATPUMETPUYECKOM aHAIN3E; OCHOB-
Hble paboune pacTBOPHI B KUCIOTHO-OCHOBHOM TUTPOBAaHUM;
OCHOBHBIE CTaHAAPTHBIE BELIECTBA B KUCIIOTHO-OCHOBHOM THT-
POBaHMM; BEILIECTBA, ONPEIEIsIeMble METOJOM KHCIOTHO-
OCHOBHOTI'O TUTPOBAHMSI; IOCTPOEHUE KPUBBIX TUTPOBAHUS;
(uKcHpoBaHHE TOUKH SKBHUBAJIEHTHOCTH, BEIOOP MHANKATOPA;
MIPUTOTOBIIEHHE PAOOYNX PACTBOPOB XJIOPOBOAOPOAHOM KHCIIO-
ThI U TUJIPOKCHJIa HATPUS; IPUTOTOBJIEHHE CTaHIApTHOTO pac-
TBOpA co/ibl (kapOOHAaTa HATPHsl); CTaHAApTH3AIM pabounX
PacTBOPOB; OIpeNIETICHUE COIEPKAHUS XJIOPOBOAOPOIHON U
¢bochopHOIt KUCTOT B pacTBOpPax; KECTKOCTH BOBI; ONpe/ere-
HUE )XKECTKOCTH BO/JIbl; BBIYMCIEHUE PE3YJIbTaTOB; OLIUOKHU KU-
CJIOTHO-OCHOBHOT'O TUTPOBAHHMSI.

Tema 9. KoMriuiekcoHOMET-
pPHYUECKOE TUTPOBAHUE

KommiekcHble cOeqUMHEHHs; KOMIUIEKCOOOpa3oBaTen; KOM-
miekcossl; komiuiekcod III (O/ITA); neHTaTHOCTB; JIMTaHABI;
XeJlaThl; XeNaTHbIM 3((eKT; KOMIUIeKCOHAaThl; (PUKCUPOBAHHE
TOYKM OSKBHBAJIEHTHOCTH, METAJUIOMHAUKATOPBI; 3PUOXPOM

yépublii T; Mypekcu; TeXHHKa KOMIUIEKCOHOMETPHYECKOIO

17




n/n

HasBanmue pasaeiia, TeMbl

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB IJIsl CAMOCTOSI-
TEJbHOI0 H3yYeHUsl

TUTPOBAHUS; BEIIECTBA, ONpPEAEsieMbleé METOJOM KOMILIEKCO-
HOMETPUYECKOT0 TUTPOBAHMSI; OCHOBHBIE CTaHIapTHBIE U pado-
YUe PacTBOPBI METO/1a; MPUTOTOBJICHUE CTaHIAPTHOTO pacTBOpa
OJITA; onpenenenue coaepkaHus MarHusi B pacTBOpe; OIpe-
JICJICHUE COJEP’KaHUsI MarHUs W KajbllMsi B PacTBOpE MpPHU CO-
BMECTHOM MPHUCYTCTBUU; MACKUPYIOIIHE areHThl; pa3JielieHue
HMOHOB; BBIYHCIIEHUE PE3YJIbTATOB; OIMMUOKA KOMIUJICKCOHOMET-
PUYECKOT0 TUTPOBAHUSL.

Tema 10. OxucaurensHO-
BOCCTaHOBUTEJIHBHOE THTPO-
BaHUE

OKuCIINTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIMU; OKUCIUTEIBbHO-
BOCCTAHOBUTEJIbHBIE ITOTEHIMAJBI, TEXHUKA MOKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHOTO THUTPOBAHUS; I€PMAHIAHATOMETHS; JU-
XpOMaTOMETpPHUS; MOJIOMETPHUsS; OCHOBHBIE paboune pacTBOPHI
METO/IOB; OCHOBHBIE CTaH/IAPTHBIE PACTBOPHI; CIIOCOOBI (PUKCHU-
poBaHMsI ~ TOYKM  OSKBUBAJEHTHOCTH B  OKHUCIHUTENIBHO-
BOCCTAHOBUTEIBHOM THUTPOBAaHUM; pPEIOKC-UHIUKATOPhI;, Oe-
3bIH/IMKATOPHOE THUTPOBAHUE;, AaBTOKATaJIM3; IPUTOTOBICHUE
pabodero pacTtBopa IepMaHraHaTta Kajus;, IPUTOTOBJICHUE
CTaHJApTHOTO pacTBOpa OKcajlaTa HaTpHs; CTaHAapTU3aLus
pacTBopa IepMaHraHara Kajlus; OIpeJeIeHUEe XkKelle3a IepMaH-
raHaTOMETPUYECKMM METOJIOM; BBIUMCIIEHUE PEe3yJIbTaTOB;
OLIMOKU METOJa OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBa-
HUSl.

Pa3nen 4. 'paBuMeTpuyecKkuii aHajan3

4

Tema 11. I'paBumerpuue-
CKUH a”HaIu3

TexHuka TpoBEIEHUS TPABUMETPHUECKOTO AaHAJIM3a; OCAIKH:
KPUCTAJUNINYECKHUE OCATKH, aMOp(HBIE OCATKH; OCAJUTEINb; BbI-
00p ocamuTeNs; KOJINYECTBO OCAIAUTENS; OCAXKACHHUE; OCaKIae-
Mas ¢opma; rpaBUMeTpudeckas (Becoas) Gpopma; TpeOoBaHUs
K OCakaaeMoil U BecoBoi (hopmam; daxTop mepecdera; mpous-
BEJICHHE PacTBOPUMOCTH; PAaCTBOPUMOCTD; YCIOBUSI 00pa3oBa-
HUSL W BBINQJCHUS OCAIKa; IEHTP KPHCTALIM3AINUA; MacKH-
pYIOLIME areHThl; pa3felieHHue HOHOB; COOCaXJEHHUE; aacopO-
[UST; OKKJIFO3MSI; M30MOP(GU3M; OJHOWMEHHBIE MOHBI; COJIEBON
s dexT; TeMieparypa; Npuposia PacTBOPUTENS; peakius cpe-
IIbl; CTapeHHe OCaJlka; TeXHWKA B3BEIIMBAaHUS HAa aHAJIUTHYE-
CKMX Becax; TOYHOCTh B3BELIMBAHMs; MOCTOSHHAs Macca; Jie-
KaHTalwst; (QUIBTPOBAaHUE, TNPOMBIBAHHWE OCAJIKa; O30JICHHE;
MPOKAJIMBAHUE; BBIYMCICHNUE PE3YJIbTaTOB B TPABUMETPUUECKOM
aHaJM3e; ONMMOKN B TPABUMETPUIECKOM aHAJIH3e.

3AOYHASA ®OPMA OBYYEHMUA

Taoauua 5

l'[epequb BOITPOCOB AJH CAMOCTOATEC/IbHOI0 U3YUYCHUA TUCHUITJIMHBI

n/n

TEMbI

Ha3Banme pazgena, | Ilepeuens paccMaTpuBaeMbIX BOIPOCOB JIsl CAMOCTOATEIBHO-

ro U3yYeHus

Cem

ectp 1. Paznen 1. Teopernueckue 0CHOBBI 00111eii 1 HEOPraHMYECKON XUMUM

Tema 1. OcHoBHbIE | OCHOBHBIE 3aKOHBI CTEXMOMETpUU. Moib. XMMHUUYECKHI SKBHBa-
MOHATUS U 3aKOHBI | JEHT, (PaKTOp SKBUBAJIECHTHOCTH, MOJSIpHAs Macca SKBUBAJIEHTA.
XUMUHU (xommeTennus OITK-1)
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Ha3Banmue pa3ngena,

Hepeqenb paccMaTpuBaCeMbIX BOIIPOCOB /Il CAMOCTOATEIbHO-

n/n TeMbI ro M3y4YeHHus

2. | Tema 2. PacTBOpHI [Ipuumnnb! 06pa3zoBanus pacTBOpoB. CIIOCOOBI BEIPAXKEHUS COCTaBa
pacTBopa: MaccoBas J0JIsl, MOJISIpHAs KOHLEHTPaLus, MOJISIpHAs
KOHLIEHTpaLUs SKBUBAJIEHTOB, TUTP. CHUIIbHBIE U CIIa0bIE 3JIEKTPO-
nutbl. Pacuetsl pH B pacTBOpax pasHoit npupobl. [ 'uaponaus co-
nen. Koncranra rugponusa, pH B pacTBopax coJiel, CTENEHb IU/l-
ponusa. CriocoObl HalMCaHUs PeaKkLUi TAPOIN3a. (KOMIIETEHIIMS
OIIK-1)

3. | Tema 3. CkopocTh 1 CkopocTh XUMHUECKOH peakuuy. DakTopsl, BIAUSIOIINE HA CKO-
JHEPreTHKa XUMHUYE- | POCTh XMMHUYECKON peaKlMK. 3aKOH JEHCTBYIOIUX Macc. Y paBHe-
ckux peakuuid. Xumu- | Hus Bant I'odda, Appernyca. Dneprus akruBanuu. Karanmmsz. Xu-
4ECKOE PABHOBECHE muyeckoe paBHoBecue. [Tpunnun Jle Illarense. Pemenue 3anau Ha

paBHOBecHe MeTo10M Tabuil. (kommnerenius OTTK-1)

4. | Tema 4. CtpoeHnue ATOM Kak 3JIEKTpOHEUTpallbHas 4acTUla. JBOMCTBEHHOCTh
atoMma. Ilepuonnue- CBOMCTB 3JIEMEHTAPHBIX YACTHL]. DJIIEKTPOHHOE CTPOCHHUE aTOMA.
cKas cuctema. XuMu- | CBs3b CBOICTB aTOMOB XMMHUYECKHX DJIEMEHTOB C UX MOJIOKEHUEM
yeckas cBsi3b. KoMm- B [IEpHOJNUECKON cucTeMe MeHzeneeBa 1 UX NEPUOANUECKOE U3-
IUIEKCHBIE COEIMHEHUsI | MeHeHue. [IpuunHbl 00pa3oBaHUs XUMHUECKON cBsA3U. THIbl XU-

Mu4eckoi cBsi3u. OCHOBHBIE XapaKTEPUCTUKU MOHHOM U KOBaJICHT-
HOM1 cBsi3u. IIpupoga XuMu4ecKon CBA3M B KOMIUIEKCHBIX COEIUHE-
Husx. [IpouyHOCTh KOMIUIEKCHBIX coequHeHni. CTpoeHue 1 Ha3Ba-
HUS KOMIUIEKCHBIX COeIMHEHNI. KoOpAMHAlMOHHOE YHCIIO U IEH-
TaTHOCTh. YacTHBIE U O0IIME KOHCTAHTHI YCTOMYMBOCTH M HECTOM-
koctu. (kommerenims OITK-1)

5. | Tema 5. Oxucnurens- | Knaccuduxanus okMCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIUM.

HO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu

OCHOBHBIE OKUCIIUTENIN U BOCCTAHOBUTEIN. METO | oJTypeaKui.
VYpasuenue Hepucra. [Tosb30Banue TabiuiiaMu 3IE€KTPOJIHBIX T10-
tennuanoB. Beruncienne DJIC. (kommerennus OITK-1)

Pa3zgen 2. XuMus 3J1eMEeHTOB

6. | Tema 6. CpaBuutenb- | OCOOEHHOCTH CTPOCHHs aToMa BOJOpPOAa, (GU3MYECKHEe U XUMUYe-
Has XapaKTEepUCTHKA CKHe CBOMCTBa BOjopoaa. OCHOBHBIE CBOMCTBA IEIOYHBIX U IIIe-
XUMHUYECKUX CBOMCTB | JIOYHO-3€MEJIbHBIX METAJIOB, UX 3HAau€HUE B npupoae. OCHOBHBIE
sneMeHToB | -1V CBOMCTBa OOpa U aMOMHUHUS U UX coeNuHEeHH . OCHOBHBIE CBOM-
rpynm CTBa yriepoja U KpPEeMHHs], a TaKKe X OKCHUIOB U TMAPOKCHJIOB.

(xomnerennus OITK-1)

7.| Tema 7. CpaBHuTens- | XuMmus azota, pocdopa, kuciaopoaa u cepbl. A30THbIE U Pochop-
Has XapaKTEepUCTHKA Hble ynoOpenus. CoiicTBa raioreHoB. [lonaTue o mecTuugax.
XUMHUYECKUX CBOMCTB | DKOJOTUYECKUE ACTIEKThI IPUMEHEHUSI XUMUUYECKUX CPEACTB IPU
anemenToB V — VIII BBIpAIIMBAHUH CEITHCKOX03IHCTBEHHBIX KYJIBTYP. (KOMIETEHITUS
rpymni OIIK-1)

Cemectp 2. Paznen 1. TuTpuMeTpuyecKuiiaHaIN3
1| Tema 1. KucnotHo- 3aKOH PKBHBAJICHTOB; TEXHUKA TUTPOBAHUS; CTIOCOOBI TUTPOBAHHSI,

OCHOBHOC TUTPOBAHUEC

CTaHJIapTHbIE BEIIEeCTBA; TPEOOBAaHUS K CTaHIAPTHHIM BEIIECTBAM;
CTaHJIapTHBIE PACTBOPHI; IEPBUYHBIE CTAHIAPTHBIE PACTBOPHI; BTO-
pUYHBIE CTaHJAPTHBIE PACTBOPHI; paboune pacTBOPHI; CTaHAAPTH-
3UPOBAaHHBIE PACTBOPHI; TPEOOBAHMS K PEAKIUsIM; TPUMEHSIEMBIM B
TUTPUMETPUUECKOM aHaJIN3€; OCHOBHbIE pabOYHe pacTBOPHI B KU-
CIIOTHO-OCHOBHOM TUTPOBAHHUH; OCHOBHBIE CTAHIAPTHBIE BELLIECTBA
B KHCJIOTHO-OCHOBHOM TUTPOBAHUU; BEIIECTBA, ONpEAEIsieMbIe Me-
TOJIOM KHCJIOTHO-OCHOBHOT'O TUTPOBAHMSI; IOCTPOEHUE KPUBBIX
TUTPOBAHUS; GUKCUPOBAHUE TOUKH SKBUBAJICHTHOCTH, BHIOOp MH-
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n/n

Ha3Banmue pa3ngena,
TeMBbI

Hepeqenb paccMaTpuBaCeMbIX BOIIPOCOB /Il CAMOCTOATEIbHO-
ro H3y4YCeHU A

JMKATOPa; IPUTOTOBICHUE PA0OYHNX PACTBOPOB XJIOPOBOIOPOIHOM
KHCIIOTHI ¥ THAPOKCUA HATPHSI; IPUTOTOBIIEHUE CTAHJAPTHOTO
pacTtBopa cofsl (kapOoHaTa HATpHs); CTaHAAPTU3AIUS PAO0UUX
PacTBOPOB; OIpeielIeHHE COAEePKAHUS XJIOPOBOAOPOIHOM U doc-
(hOpHOI KUCIIOT B paCTBOPaXx; >KECTKOCTH BOJIBI; OTMPEICIICHUE K E-
CTKOCTH BOJIbl; BEIUHCIICHHE PE3YIBTATOB; OIIMOKH KUCIOTHO-
OCHOBHOI'O TUTPOBAHUA.

Tema 2. Kommiekco-
HOMETPUYECKOE THT-
poBaHue

KoMIIekcHbIe COSIMHEHMS; KOMILJIEKCOO0pa30BaTeIn;, KOMILICK-
conbl; komruiekcoH III (DJITA); AeHTaTHOCTD, JUTAH/BI; XEJIaThI;
XeNnaTHbIN (P (PEeKT; KOMIUIEKCOHATHI, (PUKCUPOBAHHE TOYKU SKBH-
BAJICHTHOCTH, METAJUTIOMHIUKATOPHI;, SpHOXpoM uépHbIi T; Mypek-
CHUJl; TEXHUKA KOMIUIEKCOHOMETPUUYECKOTO TUTPOBAHMS; BEIIECTBA,
ompeeIsieMble METOJIOM KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS;
OCHOBHBIE€ CTaHJApPTHBIE U pabOYHMe PacTBOPHI METOJA; MPUTOTOB-
JeHue cranpapTHoro pactBopa DJTA; ompeneneHue coaep>KaHus
MarHus B pacTBOPE; ONPEICICHUE CONCPKAHUSI MarHus U KaJIbIUs
B PacTBOpE MPU COBMECTHOM MPHUCYTCTBUH; MACKUPYIOIIUE areHTHI;
paseseHre MOHOB; BBIYHMCICHUE PE3yIbTaTOB; OMIMOKHA KOMILIEK-
COHOMETPUYECKOTO TUTPOBAHUSI.

Tema 3. OKucIUTEND-
HO-
BOCCTaHOBUTEIILHOE
TUTPOBAHUE

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKLIUU;  OKHCIUTENIbHO-
BOCCTAHOBUTEJIBHBIC IOTCHLMAJNIBI; TEXHUKA ITOKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHOTO TUTPOBAHHUS; IEPMAHIaHATOMETHS; TUXPOMa-
TOMETpUS; MOJOMETPHsI; OCHOBHbIE pabouue pacTBOPbI METOJOB;
OCHOBHBIE CTaHJapTHBIE PACTBOPBIL; CIIOCOOBI (PUKCUPOBAHUS TOUKH
SKBUBAJIEHTHOCTH B OKHUCIIMTEIBHO-BOCCTAHOBUTEIBHOM TUTPOBA-
HUU; PEIOKC-WUHIUKATOPBI, OE3bIHIUKATOPHOE TUTPOBAHUE; ABTO-
KaTaJln3; MPUroTOBJIEHNE pabouero pacTBOpa nepMaHraHaTta Kaius;
IIPUTOTOBIIEHUE CTAaHAAPTHOIO PAacTBOpPA OKcajgaTa HAaTpUs; CTaH-
JapTu3alys pacTBopa IepMaHraHaTa Kallds; OIpEIelICHUE JKele3a
IIEpPMAHraHAaTOMETPUYECKUM METOJOM; BBIYHMCICHHE PE3YyJbTaTOB;
OLIMOKH METOJa OKUCIUTEIbHO-BOCCTAHOBUTEILHOI'O TUTPOBAHUSI.

Pa3nea 2. 'paBumeTpuyecknii aHau3

4

Tema 4. I'paBumerpu-
YECKHUW aHAJIN3

TexHHKa NpoOBEACHMS TPAaBUMETPUUYECKOTO aHAJIN3a; OCATKU: KpH-
CTAJUINYECKHUE OCAJIKH, aMOP(HBIE OCAIKH; OCAJAUTEINb; BBIOOP Oca-
JUTENS; KOJTMYECTBO OCATUTENsl; OCaXIeHUe; ocaxkaaeMas (opma;
rpaBUMeTpHuecKkas (BecoBasi) (opMa; TpeOOBaHUS K OCaXAaeMOM U
BecoBoil hopmam; (pakTop nepecueTa; NPOU3BEACHUE PACTBOPUMO-
CTH; pacCTBOPUMOCTD; YCIIOBUSI 0Opa30BaHMs U BBIMAJEHUS OCAIKa;
LEHTP KPHUCTAUIM3allMK; MACKUPYIOIIME areHThl; pa3JIelIeHUE HO-
HOB; COOC@XJECHME; aJcOpOLMsl; OKKIO3UsA; U30MOp(U3M; OIHO-
MMEHHbIE HOHBI; colieBoi 3¢ (deKT; TeMneparypa; nmpupoja pacTBo-
pUTENIS; peakusl Cpelbl; CTapeHUEe 0CajKa; TEXHUKA B3BEUIMBAHUS
Ha aHAJIUTHYECKHUX BECaxX; TOYHOCTb B3BEIIMBAHMSA;, IOCTOSHHAs
Macca; AeKaHTalus; (pUIbTpOBaHUE; MPOMBIBAHUE OCaJKa; 030Je-
HUE; MPOKAIMBAHUE; BBIUMCIIEHUE PE3YJITaTOB B I'PaBUMETpHUUE-
CKOM aHaJIN3€; OIMOKH B TPAaBUMETPUUYECKOM aHAIIU3E.
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5. O6pa3oBaTeibHbIEC TEXHOJIOTHH

Tabmauma 6
IIpuMeHeHNe AKTHUBHBIX M HHTEPAKTHBHBIE 00Pa30BaTEeIbHBIX TEXHOJIOTHH

HaumeHoBaHHe MCI0/Ib3yeMbIX AKTHBHBIX U
Tema u popma 3ansaTHS HHTEPAKTUBHBIX 00Pa30BaTeJbHBIX TEXHOJI0-
ruii (hopm 00y4ueHus)

Ne
n/n

1. | DkcnepuMeHTaIbHOE ONpEAeIEHUE

JIP | PaGoTta B MaJbIX rpymnmax
BOJIOPOZHOTO MTOKA3aTeIst

2. | 'maponus conent JIP | PabGoTta B MaJsIbIX rpyrmimax
3. | XuMH4ecKoe paBHOBECHE JIP | PaGoTa B MaJbIX rpynmax
4. | OKUCIAUTENHbHO-BOCCTAHOBUTEIbHbBIE

peaKIum JIP | PaboTa B MajbIX Tpymmax

5. | IlpuroroBnenue paboudero pacrsopa

N JIP | PaGota B ManbIX rpymnmnax
XJIOPOBOJIOPOJTHOM KHUCTIOTHI

6. | IlpuroroBnenue paboudero pacrBopa

JIP | PaGota B ManbIxX rpymnmax
TUAPOKCHJIA HATPUS

7. | llpuroroBnenue pabodero pacrBopa

JIP | PaGota B ManbIxX rpymnmnax
IIepMaHraHaTa Kajaus

6. Texkymmii KOHTPOJIb YCIIEBAEMOCTH U IPOMEKYTOUYHASI ATTECTAIUSA 10 MTOraM O0CBOEHUS
JUCHHUILTHHBI

6.1. TunoBblie KOHTPOJIbHBIE paﬁoTbI, TECTbl, HTHAUBUAYAJIIbHBIC 3a/IlaHUs, BOIIPOCHI K
KO/UIOKBUYMY, BOIIPOCHI K 3K3aMECHY, BOIIPOCHI K 3a49€TYy

Cemectp 1
HDI/IMeDLI KOHTPOJbHbIX DaﬁDT:

Kontponbhas padota mo Teme «CrocoObl BEIpaKEHUSI COCTaBa PACTBOPOB)
Bapmuanr 1
1. Kak Ha3pIBaeTCsl OTHOIIEHUE KoanuecTBa B (Moib), copeprkalierocs B pacTBope, K 00beMy 3TOro
pactBopa?
2. Kakas yactuna siBisieTcs SKBUBAJIEHTOM CEPHON KHUCIIOTHI B pEaKIUu:
H2SO4 + 2NaOH = Na;SO4 + 2H,07?
3. CKkoIbKO TPaMMOB XJIOpHAa HaTpus Tpedyercs s mpurotoBienus 1 1 20%-ro pacTBopa mioT-
HOCThIO 1,15 r/Mmn?
4. Boruncnute TUTp 50%-T0 pacTBOpa a30THOM KUCIOTHI INIOTHOCTHIO 1,31 r/mit.
5. K 100 mi pacTBOpa a30THOM KUCIOTHI C MOJIIPHOM KOHIIeHTparmen 1 Moas/n mpubasmiu 300 M
BOJIbl. BEIuncIuTe MOJISIPHYIO KOHLIEHTPALMIO MTOJIyYeHHOTO pa30aBlIieHHOT'O PacTBOpA.

KonrtpomnbHas padora no reme «BomopoiHbIi OKa3aTeaby
Bapmuanr 1
1.[OH]=1,65 - 10°® Moub/11. Berancauts pOH.
2. Berancouts [H'] pactBopa, ectn pOH 6,54.
3. Nmerotcs nBa pactBopa ¢ pH 4 u 6. B xakoMm U3 HUX M BO CKOJIBKO pa3 0oJbIlle KOHIEHTpaIHs
HMOHOB BoJiopoa?
4. Beruncnuts pH 0,2 M pactBopa ykcycHoit kuciotsl. K, = 1,75 - 10,
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5. Beruucnuts pH 0,1 M ¢popmuataoro 6ydepHoro pactBopa ¢ OTHOIIEHHEM KUCIOTHI K conu 3:4.
K,=1,77-10*

KoHnTtpoinbHas pabota o Teme «[ uaponu3 coein»
Bapuanrt 1

1. HamumuTe B COKpallleHHOH HOHHOW (hopMe ypaBHEHUE peakuuu ruaponusa Hurpara sxenesa(lll)
1o [-o#i cTyneHu U BIYUCINTE KOHCTAHTY FHUAPOJIN3a COJIH.
2. HanumuTe XuMHUYECKyt0 GOpPMYITy TOW U3 Ha3BaHHBIX HM)KE COJICH HATPHs, KOTOpasi THAPOIU3Y-
eTcsl B HauOoubiel crenenu: Gocdar, popmuar, HUTPHUT.
3. Beiaucnure creneHs ruaponusa ruapokapbonara natpus B 0,05 M pactBope.
4. Boruucnute pH 0,2 M pacTBopa HUTpaTa aMMOHHUSA.
5. B KakoM U3 NEpEeUYUCIIEHHBIX PacTBOPOB COJIEH JIAKMYC OKpAIIMBAETCSI B KPACHBIN LIBET: XJIOPUL
HATpUs, XJIOPUJ] AMMOHUS, TUTIOXJIOPUT HATPHS?

KonTponbHas padota mo reme « OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHI
Bapuant 1
1. [Tonmb3ysich METOIOM TOJIypEaKIUii, 3aKOHYMTE YPAaBHECHHE PEAKIMH B HOHHOW (hopMe U MOJICUH-
Taiite cyMmMy KO3 PHIIMECHTOB:
Sb** + MnO, + H* — Sb>* + ...
2. [Tonp3ysicb METOZIOM TOJYPEaKIUii, 3aKOHUYUTE YpaBHCHHE PEAKIIMK B MOJICKY/ISIpHOU (hopme
MOJICUUTANTE CyMMY KO3 PHIIMEHTOB:
H,O, + KNO;, + H,SO4 — NO + ...
3. IMoap3ysack METOAOM TOJIYpEaKlui, 3aKOHYUTE ypaBHEHHE PEaKIMH B MOJCKYJSPHOW popme u
OTIPEICITUTE MOJIIPHYIO MacCy SKBHBAJICHTA BOCCTAHOBUTEIISA:
KMnQO4 + KNO; + H,0 —
4. BBIYHCINTH 3MEKTPOIHBIN moTeHmuan cucremsl Ph?/Ph, ecim [Pb?*] = 0,06 monb/1, a [Ph]
0,003 MoaB/11.
5. KaIEI/IM u3 BemiectB (Clp, Bry, o) Henb3s ocyiiecTBuTh cieaymomyio peaknuio: MnOy + e —
MnO4“?

=

Ilpumepsl MHAMBUAYAJbHBIX 3aganui (CP):

3amanue nmo TeMe «CriocoObl BEIPaKEHUS COCTaBa PACTBOPOBY

Bapmuanr 1

1. B npunoxeHun 2 npuUBEIEHbI COCTaBbl PACTBOPOB, HCIOIb3YEMbIX JJII THAPOINOHHOIO BhIpaIlH-
BaHUs PACTEHUH B YCJIOBMSX 3aIUIINEHHOTO IpyHTa. [l0nb3ysICh STUMU NAHHBIMH, BBIYMCIUTE MO-
JSIPHYIO0 KOHLIEHTPALMIO KaXJA0W M3 COJiell a30THOM KHCIIOTHI, BXOJSALIMX B COCTaB MUTATEIbHOIO
pactBopa KHoma. [InoTHOCTE pacTBOpa NpUHATH paBHOU 1 1/mi1.
2. B 240 mu Bonb! pactBopuiu 10 T xjopuaa kanus. Beraucinre MacCoByro 00 3TOM COU B TIPU-
TOTOBJIEHHOM PacTBOPE.
3. KakoBa MossipHast KOHIIEHTpaIus 2 H. pacTBopa pochOopHO KUCIOTHI, €CIIU MPOTYKTOM PEAKIIUI
HelTpanu3anun asiserca ruapodocdar Harpus?
4. Ckonbko rpaMMoB 25%-Tr0 pacTBopa r'MJIpOKCcHIa Kajlns HY>KHO NpuinuTh K 400 M1 BOJbI, YTOOBI
npurotoButh 15%-it pactBop?
5. CKOJIBPKO MWIJIWJIMTPOB 2 H. PaCTBOPA CEPHON KHUCJIOTHI HYKHO B3ATh JUIS MPUTOTOBJICHUS 3 JT
0,06 H. pacTBOpa?

3aganue no teme «BomopoaHbIil moKa3aTenby
Bapmuanr 1

1. Beruncnure pH TomatHoro coka, B 100 j1 KoToporo coaepx’utcs 4 Mr KaTHOHOB BOJIOPO/IA.
2. OnTumalnbHbIe 3HaueHus pH MmouBbI AJs BRIpAIIMBAHMS ropoxa KoJeOmoTes B mpenenax ot 6,0
10 8,0. Bo ckonpko pa3 KOHLEHTpanus KaTHOHOB BOJOPOJA, COOTBETCTBYIOIIAS MUHUMAJIBHOMY
3HaueHuIo0 pH, mpeBbIlIaeT KOHIIEHTPALMIO KaTHOHOB BOJOPOA, COOTBETCTBYIOIIYIO MAaKCUMAallb-
HOMY 3HaueHuto pH?
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3. Beruucnure pH pacTBopa XJI0poBOAOpOAHOM KUCIOTHI, B 1 11 KoTOporo coaepxkutcs 36,5 r HCI:
a) 06e3 y4y€Tta OTIMYHUS aKTUBHOCTH OT KOHIIEHTpAIuu; 0) ¢ y4éTOM OTJIMYUS aKTUBHOCTH OT KOH-
HeHTpaluu (3HaueHne Kod((HUIMEeHTa aKTUBHOCTH CM. Ha CTp. 76 yueOHUKa). MOXKHO 1 B JAHHOM
ciiydae nmpeHeOpeub OTIMYHEeM aKTUBHOCTH OT KOHIICHTpAuu?

4. BeruuciuTe CTeNneHb JUCCOLMAIi MypaBbuHOM KucioThl B 0,2 M pactBope u pH sToro pactBo-
pa.

5. Boruncnute pOH pactBopa, B 2 11 KOTOpOro coaepxxurca 1 Moiab ammuaka 1 53,5 r xsiopuja am-
MOHHSI.

3aganue no teme «I uaponus conen»
Bapuanr 1

1. Hanummre xumudeckyro GopMyay ¥ Ha3BaHHE COJIM, KOTopas oOpasyercs mpu cMmemeHuu 164
w1 20%-ro pacTBOpa TuApoKcuaa Hatpus (IioTHOCTH 1,22 r/min) u 349 M 10%-ro pactBopa xJio-
POBOIOPOIHOM KUCTOTHI (TUIOTHOCTH 1,047 v/Min). [ToaBepraercs au 3Ta COIb THAPOIN3Y?

2. Hanumure xumudeckyro (Gopmyiy TOM U3 Ha3BaHHBIX HIDKE COJIW HATpusi, KOTOpas IMOABEpra-
€TCsl TUAPONIU3Y B HAUOOJbIIIEH CTEIEHH: TUIIOXJIOPUT, XJIOPUT, XJIOpaT, IepXJIopar.

3. Hamummre B COKpaIeHHOM HOHHOW (JopMe ypaBHEHUE PEAKIIUU THIPOIN3a XJIOPH/IA ATFOMUHUS
Y BBIYUCIIUTE KOHCTAHTY TUAPOJIM3a STOU COJIU MO MEPBOM CTYIEHHU.

4. PaccumTaiite cTeneHb ruaposin3a XJIOpHaa Mapraiia B pacTBope, TUTp KoToporo paseH 0,0125
/ML

5. Beraucnute pH 0,25 M pactBopa HuTpHTa HaTpus rnpu Temmeparype 0°C.

3agaHue 0 TeEME
«CKOpOCTh M DHEPreTUKAa XUMUYECKUX PEaKIIUid. XUMUUYECKOE PAaBHOBECHE)
Bapuanr 1

1. DKCHepUMEHTAIBbHO YCTaHOBJICHO, YTO 3aBUCUMOCTh CKOPOCTH Pa3jioKeHHsI ra3000pa3HOro MeH-
TAOKCHJIa THa30Ta

2N20s5 () =4NO; (1 + O3 ()

OT KOHIICHTpAIIMU 3TOro BelecTBa onuchiBaetcsi ypaBHeHUeM V = KC(N20s). Brrauciure ckopocTh
3TOM peakiuu, ecinu kKoHeHTpauus NoOs coctaBisier 20MMOIIb/J1, @ KOHCTAHTa CKOPOCTH paBHa 1,6
-1

2. Ipu nmoBeimennu TemiepaTypsl co 125°C mo 150°C ckopocTs peakiiuy yBeIndruiIach B 32 pasa.
Brrancnute reMneparypHbiit KOYQQHUIIHMEHT CKOPOCTH PEaKIUu.
3. B pe3ynbpTaTe NpoTEKaHUs 10 HEKOTOPOM CTETIEHH 00paTUMOI peakIMi KaTaTuTUYECKOTrO OKHC-
JIEHUs1 aMMHAKa YCTAHOBUJIOCh XUMUYECKOE PaBHOBECHE
4NH; ot 50, ) < 4NO ™t 6H,0 ()

Bo ckonbko pa3 KOHCTaHTa CKOPOCTH OOpaTHOW peakIMu MEHbIIE KOHCTAHThl CKOPOCTHU
IIPSIMOM peaKkuy, €CIIM KOHCTaHTa paBHOBecHs K, paBHa 10687
4. B xakoM HamnpaBJIEHUH CMECTUTCS] PABHOBECUE PEAKIIUU

AP + H,0 «» AIOH*" + H';
a) MPU MOBBIIICHUN TEMIIEPATyphI: 0) MPU AOOABICHUH IIETOUN?
5. Beruucante u3MeHeHne SHTPOIHUH B pe3yJIbTaTe peakIuu
BZHG (r) + 6H20 (x) = ZHSBOS (TpuK) + 6H2 ()
3ananue no TeMe «OKHUCINTEIbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIHH
Bapmuanr 1
1. Tlonp3ysick METOOM HOHHBIX NOJIYPEAKLWN, 3aKOHYUTE YPABHEHUE PEAKIMM B COKPALIEHHOMN
HMOHHOU popme
Bi*" + Br,+ OH — BiOs + ...
U TIOJICYUTANUTE CYMMY CTEXHOMETPHUECKHUX KOIPPHUIHEHTOB.
2. Ilonp3ysch METOIOM MOHHBIX MONYpPEaKIUid, 3aKOHYUTE YpPaBHEHUE PEAKIMU B MOJIEKYISIPHOMN
dbopme
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HCl + MnO, — Cl, + ...
U TIOJICUUTANTE CYMMY CTEXHOMETPHUUECKUX KOIPPHUIIEHTOB.
3. OnpenenuTe MOJIPHYIO MAacCy SKBUBAJIEHTAa BOCCTAHOBUTESI B PEAKIUH, TPUBEIACHHON B 3a/1aue
2.
4. Ionb3ysach 3HAYEHUSIMU CTAHJIAPTHBIX 3JEKTPOIHBIX IMOTEHIIMATIOB, BRIUUCIUTE AJIEKTPOIBUKY-
LIYI0 CHIIY PeaKLUU, IPUBEICHHOM B 3a1a4e 2.
5. PaccumuTaiite OKMCIUTEIbHO-BOCCTAHOBUTEIbHBINA MOTEHI[MAJ HHEPTHOIO 3JIEKTPOJIa B paCTBOPE,
B KOTOPOM KOHIIEHTpAIMsI KaTHOHA Fe?* paBHa 3-10° mous/m, a KOHIIEHTpaIMs KaTHOHA Fe** co-
crasisier 1-10™ Mous/i.

IIpuMepHbie BONPOCHI /LISl NOATOTOBKH K KOJUIOKBHYMY 110 TeMam 1-3
1. Pacuer coneprkaHusi KOMIOHEHTOB pacTBOpa 3aJJaHHOT'O COCTaBA.
2. CriocoObl BBIpaXXEHHUSI COCTaBa PacTBOPa M MEPEX0]] OT OAHOTO CIIOCO0a K APYroMy.
3. Onpenenenne pH 3amanHOro pactBopa, konunentparmu [H'] mmm [OH'] B pacTBOpax CHIBHBIX U
CJIa0BIX AIEKTPOJIHUTOB, B Oy(EepHBIX pacTBOpax.
4. Hanncanue ypaBHEHUS THAPOIN3a B COKpAILIEHHOW HOHHOW (popme, pacueT KOHCTaHTHI TUIPOITH-
3a, CTEIIeHM ruapoau3a u pH rugponusyrommxcs coneu.
5. HaxoxxJieHue CKOpOCTH peakliy Mpy U3MEHEHUH KOHIIEHTPAllMU HCXOJIHBIX BEIIECTB, TEMIIEpa-
TYpbl, JaBJICHHUS.
6. Beruncnenre KOHCTaHThI PAaBHOBECHS, UCXOJHBIX MM PABHOBECHBIX KOHIICHTPAIUII KOMIIOHEH-
TOB PEAKLIHOHHOHN CMECH.
7. YcTaHOBJICHHE HAMIPABJICHUS CMEIICHUS PAaBHOBECHSI IPU U3MEHEHUH YCJIOBUN IPOTEKAHUS pe-
aKLUU.

IIpuMepHBbIA epedYeHh BONPOCOB K IK3aMEHV N0 AUCHUILINHE «XuMusa» (1-# cemecTp)
CkopocTh XxuMHUUecKor peaknuu. CpeaHsis U HICTHHHAs CKOpOCTh peakuuu. OCHOBHbBIC (ak-

TOPBI, BIUSIOLUIME HA CKOPOCTh PEAKIUU. XUMUYECKasl peaklus KaKk MOCIeA0BaTENbHOCTD dJIEMEH-
TapHbIX CTaAUi 3aKOH JEHCTBYIOIIMX MAcC AJIs DJIEMEHTapHOM CTaJuM XUMHYECKOW PEAKIUH.
KoHcTaHTa CKOPOCTH peaklny.

3aBUCUMOCTh CKOPOCTH XMMHYECKOM peakiuu oT Temmeparypsl. [IpaBuno Bant-T'odda.
VYpaBHeHne AppeHnyca. DHEpPIrus akTHBALMHU. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIUH OT
temneparypbl. Karanus u ¢gepmeHThl. 3aKOH NEMCTBYIOIUX MAcC Ui XUMHUYECKOI'0 PaBHOBECHUS:
B3alMOCBS3b PaBHOBECHBIX KOHIIEHTpaluil. OT Kakux (akTOpoB 3aBUCUT YHCIOBOE 3HAUYEHUE KOH-
cTaHThl paBHOBecusi? CMenienre xumuieckoro pasHosecus. [Ipunnun Jle [larense.

PactBops! 35ekTponuToB. KOHCTaHTHI M CTENEHU AMCCOLMALIMU CIa0bIX 3JIEKTPOJIMTOB. 3a-
KOH pa3basieHus: OcTBanbaa (CBsA3h KOHCTAHTHI M CTETNIEHU JMCCOIMAINH). 3aBUCUMOCTb CTEIICHH
JUCCOLMAIIMU OT KOHUEHTPALUU c1aboro 31aeKTpoiuTa. OTianuue ciadbiX 3JIEKTPOJIUTOB OT CHIIb-
HBIX. TUIBI ClIa0bIX 37eKTPONUTOB. KOHCTAaHTBI U CTENEHU AMCCOLMALMU CIIa0BIX 3JIEKTPOIUTOB.
Bona kak cnaOblii snexktponuT. MloHHOe npou3BeZeHHe BOJbI, €r0 3aBUCUMOCTh OT TEMIIEPATypHI.
BonopoaHslil ¥ THAPOKCUIIBHBIN MTOKA3aTeNH pacTBOpoB. Kucnas, HedTpabHas U MIETOYHAs Cpea.
Crnioco0sI u3MepeHus BOAOPOAHOIO TOKa3aTessl.

I'unpomuz coneil. Tunbl ruaponusa (IpuUBEOUTE MpPUMEPHl ypaBHEHUM peakuuit
THJIpOIM3a B COKpallleHHOM  HMOHHOH M MojekymspHod  ¢opme).  HeoOpartumsrii

TUAPOIN3. KoncranTa u cTeneHp THAPOJIN3a, UX B3aUMOCBA3b. 3aBUCHUMOCTh CTECIICHU THApOJIn3a OT
npupoAbl COJIM, KOHOCHTpAIUuU U TCMIICPATYpPhbI paCTBOpPaA.

[IpuHIMIIBI 3aM0THEHUS 3JIEKTPOHHBIX OpOUTaIel aToMa B OCHOBHOM COCTOSIHUU, TPUHIIUIT
MUHUMYyMa 3Hepruu, npuHuun [aynu, npasuno XyHaa. DIeKTpOHHbIE €eMKOCTH OpOuTane, noay-
poBHEH U ypoBHel aroma. [lonstue mepuona u ero gpopmupoBanue mo npasmwiam B.M. Kieukos-
ckoro. [IpuynHbl pa3nmuyHON JJIMHBI IEPUOAOB. PacronoxkeHue B CTPyKType NMEepUOIUYECKON CUcC-
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TeMHI S-, p-, 0- u f-anemenToB. J[MMHHO- U KOPOTKONEPUOAHBIA BapraHThl [leproandeckoii cucre-
MbI. PacrniosioskeHue B HUX MeTauioB U HeMmeTalnoB. Ilepuonnuecknuii 3akon J[.M1.MeHnneneesa B co-
BpeMeHHOU (opmynupoBke. CBOMCTBA aTOMOB 3JEMEHTOB: HEPIUs MOHM3ALUH, 3JIEKTPOOTpHUIIa-
TENbHOCTh U NMEPUOJUUECKUN XapaKTep UX U3MEHEHHUs. DIEKTPOHHBIE U AIEKTPOHHO-CTPYKTYpPHBIE
(OopMyIIBI 37IEMEHTOB MEPBOTO M BTOPOro nepuooB [leproanyeckoil cucTeMbl. DIEKTPOHHBIA OC-
TOB U OpOUTANIN BAJICHTHBIX YPOBHEH atoma.

Tunbl XMMUYECKOM CBSI3M: KOBAICHTHAs, MWOHHAs, NOJApHAs, KOOPAMHALMOHHAS
BojopoaHasd. llpuBenure npuMepsl BEIIECTB, B KOTOPBIX HMMEIOTCA  CBSA3M  JAHHBIX
TUIOB. XapaKTEPUCTUKH XUMUYECKON CBSI3U: HAIIPABJICHHOCTb U HACBHIIEHHOCTb, SHEPTUS U JUIMHA
cBsA3u. CBOMCTBA KOBAJCHTHBIX CBS3€H: HACBILICHHOCTb, HAIIPABICHHOCTb, YHEPTrHs CBs3u. [Ipume-
PBI COEIUHEHNN C KOBAJICHTHOM CBS3bIO.

CrtpoeHne KOOPIMHALMOHHOW c(epbl KOMIUIEKCHBIX COEAMHEHHMH: LEHTPalIbHbIH HOU-
KOMILJIEKCOOOpa3oBarTeb, JIMIAH/bl, JOHOPUbIE aTOMbI JIMIaH/I0B, KOOPAWHAIIMOHHOE YHCIIO, Ieo-
METpHs KOOPIMHAIMOHHOM cephl. 3apsii BHYTpEHHEH KOOpAUHAIMOHHON cdepbl. oHbI BHEIIHEH
cdepsl. Jlucconuanys KOMIUIEKCHBIX CO€MHEHUN B pacTBopax. KOHCTaHTHl yCTOWYMBOCTU M KOH-
CTaHThl HECTOMKOCTH. 3aps] BHYTpEHHENH KOOpAMHALIMOHHOM cepbl. BHemnecdepHbie HOHBI.

CreneHb OKUCIIEHUSA U MTpaBWIIa €€ HaX0xAeHNs. OKUCIUTENN U BOCCTAHOBUTENHU (IIPUBEIU-
Te npumepbl). CTeneHb OKUCICHUS U NpaBuiia € HaxoxJAeHUs. OKHCIUTENIN U BOCCTAHOBUTEIH.
OnexTpoHbIl noTeHuuan ¥YpasHenue HepHera.

Oco0OeHHOCTH CTPOEHUS aTOMa BOJOPOAa, (PU3NUECKHE M XMMHUECKHE CBOICTBA BOIOPOA.
OcHOBHBIE CBOICTBA ILIEJTOYHBIX U HIEIOYHO-3€MEJIbHBIX METAJUIOB, UX 3HaueHue B npupojae. Oc-
HOBHbIE CBOICTBa 00pa U aJTIOMUHUSA U UX coequHEHUH. OCHOBHBIE CBOMCTBA YIiiepoia U KPEMHUS,
a TaK)Ke UX OKCHUJIOB U THAPOKCHUIOB.

Xumus azora, pocdopa, Kuciopoaa u cepbl. A30THble U pochopHble yaoopenus. CBoiicTBa
rasioreHoB. [lonsarue o nmectunuaax. JKOJIOTMUECKUE aCHEKThl MPUMEHEHUSI XUMHUECKUX CPEJICTB
IIPU BBIPALLMBAHUU CEJIbCKOXO3SHCTBEHHBIX KYIBTYP.

Cemectp 2

[IpuMephbl KOHTPOJILHBIX DaGOTZ

KonrtponbHas pabora «KHCI0THO-OCHOBHOE TUTPOBAHHUE»
BAPHUAHT 1

1. Turpyror 20 v 0,2 H. pactBopa NaOH 0,2 . pactsopom HCI. Onpenenute [H'] B Hauane ckau-
Ka TUTPOBAHUS C YUYETOM pa30aBlIeHUsI.
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2. Kaxkoii u3 nepednciaeHHbIX HHAUKATOPOB MOXKET OBITh UCTIOIB30BaH JJIsI OMPEIEICHHUS TOYKH JK-
BuBaJIeHTHOCTHU 1ipu TuTpoBanuu 100 M 0,001 u. pactBopa NaOH 0,001 n. pactBopom HCI: meTn-
J0BbIH (uosteToBblit (2,0-2,5), TumonoBblit cunuit (1,2-2,8), OpomTrMONOBBIN cunwmit (6,0-7,6), -
nuaATpodenon (2,0-4,7)?

3. Kako#i u3 npuBeIeHHBIX B 3a7a4e 2 WHINKATOPOB MOXKET OBITh MCIOJB30BaH ISl ONMPEACTICHUS
conepxanust H3POy4 B pacTBOpe, ecimu MmosisipHas macca skBuBasienta H3PO,4 paBHa 987

4. CxonpkuM rpammam NayCOj sxkBuBanentHs! 10 mi 0,1 H. pacrBopa HCI, ecnu TuTpoBanue npo-
BOJIMJIU C UHIUKATOPOM (PeHoI(pTarenHoM?

5. Ilpu xaxom 3naueHuu pH naauKaTop heHoNbTATCHH HAXOIUTCS B MOJICKYJIIpHO# opme?

KOHTpOJ'IBHaH pa60Ta «KOMHJ’ICKCOHOMCTpI/ILICCKOC TUTPOBAHUECH

BAPHUAHT 1
1. Kakoe u3 coemuenuii (MgInd', MgY?, MgCly, MgOHCI) siBisiercst KoMImieKcoHaTom?
2. Kakoe u3 mpeacraBieHHbIX coequHennii 6omee mpounoe: AlY™ (pK = 16,13), FeY™ (pK = 25,10),
FeY? (pK = 14,33), BiY™ (pK = 27,94)?
3. PaccunrtaTrh HaBecKy KoMIuiekcoHa Jiis npurorosienus 250 miu 0,1 M pactBopa. M.m. = 372.
4. Kaxue HOHBI 06pa3yioT 6oliee mpouHbie KoMmiekconats: Me?!, Me**, Me**?
5. Kakast opma numkaropa sproxpoma geproro T (Hslnd, HzInd”, HInd?, Ind*) ycroitunsa mpu
pH 6-11?

Kontpoinbnas pabota «OKUCIUTEIBHO-BOCCTAHOBUTEILHOE TUTPOBAHUEY

BAPUAHT 1

1. 3akoHUNTE ypaBHEHUE pEaKLUH B MOJIEKYJIIPHOM (OpMe U MOJCUUTAWTE CyMMY CTEXHOMETpPH-
YecKuX K03(pPpUineHTos:

K>Cr,0O7 + Kl + H,SO4 — ..
2. Yenosus onpenenennst Fe?” MeTonoM nepmanranaromerpui. Hamummite ypaBHeHHe PeaKIii.
3. BeiuncnuTe Maccy HaBeCKM OKcajaTa HaTpusi, Heooxoaumoit i npurorosnenus 100 mia 0,01 .
pacTBopa.
4. Kakue MHAUKATOPBI UCIOIB3YIOTCS B METOAE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS?
5. CKOJIBKO 3JIEKTPOHOB NMPUHUMAET OJUH NEpMaHraHaT-HOH, KOTJa OH BOCCTaHaBIIMBAETCS B KHU-
ciou cpeae?

IIpuMepsl MHAUBHUAYVAIBbHBIX 3amanuii (CP):
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3amanue no TeMe «KucaoTHO-OCHOBHOE TUTPOBAHUE)
Bapuanrt 1

1. Bpluucnure maccy XJOpOBOJOPOJHOM KHUCIIOTBI, COJAEpXKalllelicsi B pacTBOpPE, €CIM Ha €ro
TUTpPOBaHUE ObLIIO U3pacxoaoBaHo 8,96 mi 0,1238 H. pacTBOpa rUAPOKCHIA HATPUSI.
2. Onpenenure pH Havana U KOHIIA CKayka TUTpPOBaHUS Oe3 yuéra pa30aBlIeHHs pacTBOpa IpU
tutpoBanuu 10,00 mu 0,2000 H. pacTBOpa MmypaBbuHOM KUCI0THI 0,2000 H. pacTBOPOM TUIAPOKCHIA
HaTpHs.
3. Bpluucnure paBHOBECHYIO KOHIIEHTPAIMIO KaTHMOHOB BOJOPOJia B TOYKE SKBHBAJIEHTHOCTU C
yuéToM pasz0aBieHuss pactBopa npu tutpoBanuu 15,00 mum 0,2000 H. pacTBOpa aMMuaka
(rumpokcuaa ammonws) 0,2000 H. pacCTBOPOM XJIOPOBOIOPOTHOM KUCITOTHI.
4. Vkaxurte, Kakol U3 Ha3BAaHHBIX HUKE WHIUKATOPOB IMPHUTOCH JUIsl IPOBEICHUS] TUTPOBAHUS B
3amaue Ne 2: THMOJIOBBIN CHHUMN, XJIOP(PEHOJIOBBIN KPACHBIN, HUJIBCKUH CUHUM, TporeosrH 0.
5. Ilpu ompeneneHuu coaepKaHus TUAPOKCUA HATPUS B pACTBOPE METOA0M KUCIOTHO-OCHOBHOI'O
TUTPOBAHUS OBLIN MOYYCHBI cleaytomue pe3yabTatsl, r: 0,0936; 0,0938; 0,0931; 0,0932. Haitaure
CTaH/IapTHOE OTKJIIOHEHHE.

3ananue no teme «KoMIIEKCOHOMETPUYECKOE TUTPOBAHUEY
Bapuant 1

1. Ckonbko rpammoB DJITA Hyx)HO B3saTh 151 ipurorosieHus 1 1 0,05000 M pactBopa? Ilpu pac-
4yeTe MPUHUMATh BO BHHMaHHE, YTO 3Ta COJb 00pa3yeT KpUCTAJUIOTUAPAT, B KOTOpOM Ha 1 Moib
COJIM MTPUXOJIUTCA 2 MOJIb BOJBI.
2. Hanmmwure XUMUYECKy0 (HOopMyly UMHHOAMALETATHOTO (hparMeHTa IOIMAMHUHIIONIAYKCYCHBIX
KHUCIIOT.
3. PaccunraiiTe Maccy MarHusi, cogep aBIlerocs B MepHoi kosioe Bmectumocthio 100,0 mi, eciu
Ha tutpoBanue 10,00 My pacTBOpa cONM MarHus, OTOOPAHHOTO M3 ATOM KoJIOBI mouuio 10, 25 M
0,04882 M pactBopa D/ITA.
4. PaccumuTaiiTe Maccy aJllOMHUHUS, COJEpXkaBIlerocss B MepHoi koynbe BMectuMocTbio 100,0 mui,
ecin Kk 10,00 Mn pacTBOpa coiu anrOMHUHMS, OTOOPAaHHOTO M3 ATOW KOJIObI CHayayia MpuOaBUIU
25,00 mn 0,05108 M pactBopa komruiekcona III u 10 mu aneratHoro 6ydepHoro pactopa, moiuy-
YeHHbINH pacTBop Harpend a0 80°C, a mocie 3aBeplleHHs Peakiui 00pa30BaHUs KOMILIEKCOHATA
AIIOMUHHUS OTTUTPOBAIM M30BITOK KoMIiulekcoHa III, mpuyem Ha TUTpoBaHue mounuio 8,76 M
0,05078 M pacTtBOpa XJj0puaa UHKA.
5. Tlpu ompeneneHuu coAepKaHUs B IIMHKOBOM MOJUMUKpoynoopenun [IMVY-7 neiicTBytomiero
BeIleCTBa B BOJIOPACTOPUMON (opMe MONydeHbl cleayrolue pe3ynbTaThl (B %): 24,98; 25,56;
26,01; 24,96; 25,23. WUcnonb3yst Q-KpUTepuid, OMpeneInuTe, UMEIOTCS JM B pe3yibTaTax aHalu3a
rpyOble OLINOKH.

3ananue no teme «OKHCIUTEIBHO-BOCCTAHOBUTEIBLHOE TUTPOBAHUEY
Bapmuanr 1
1. 3akoHUNTE YpaBHEHHE PEAKIIMU B MOJIEKYISpHOU (hOpMe U MOJICUUTAUTE CYMMY CTEXHOMETPH-
4eCKUX KO03((UIIMEHTOB:

Na,S,03 + CO, + H,O — ...

2. 3aKOHUYUTE YpaBHEHHE PEaKUU B MOJIEKYJIAPHON (hOpME U BBIUMCIUTE MOJISIPHYIO MacCy dKBHU-
BaJIEHTA BOCCTAHOBUTEIIS:

NaNO, + KMnQO4 + H,SO4 — ...
3. Beraucnnte Maccy HaBeCKHM KPUCTaNIMYECKOTO OKcajaaTa aMMOHHUS, HEOOXOIUMOM JIJIsl TIPUTO-
toBsieaust 100 mut 0,01 H. pacTBOpa.
4. PaccuuraiiTe Maccy MeIH, COJEpKaBIIeiicss B MepHOH KkoiOe BMecTUMOcThi0100,0 M, ecinu k
10,00 M pacTBOpa coi MeAH, OTOOPAHHOTO M3 3TOH KOJIOBI, TPUOABMIM 2 MJT 2 H. pacTBOpa cep-
HoM kucaotTel 1 30 Ma 10%-ro pacTBopa Hoauaa Kajius, a 3aTEM OTTUTPOBAIHN BBIACIUBLINICS N0
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8,35 m11 0,05000 H. pacTBOpa THOCYNIB(ATa HATPUS.

5. Hanummre xumMudeckyro (opMyIiry TOTO U3 IIEPEUHNCICHHBIX HIKE BEIIECTB, KOTOPOE UCIIONb3Y-
0T JIJIsl IPUTOTOBJICHUS pab0oYnX PacTBOPOB B IEPMAHTAHATOMETPUH (OKCAJIaT AMMOHUS, TIEpMaH-
raHaT KaJus, OKCajlaT HaTPHs, THOCYIb(AaT HATPHUs).

HDI/IMGDHBIG 3agaHns KOJJJIOKBUYMOB!

3ananne no Teme «KucioTHO-0CHOBHOE TUTPOBAHHE)
Bapuanrt 1
[Toctpouts kpuByto TutpoBanus 20 mi 0,2 H. pacTBopa GTOPOBOIOPOIHON KUCHOTHI 0,2 H. pacTBO-
POM THIIPOKCH/IA KK C Y4ETOM pa30aBlICHHUS.

3ananue o TeMe «KoMIIeKCOHOMETPUUECKOE TUTPOBAHUEY
Bapuanr 1

1. PaccuuraiiTe Maccy Menu, coaepxaBlielics B MepHOI kosbe BMectuMoctbio 100,0 M, ecnu Ha
tutpoBanue 10,00 M1 pacTBOpa coyi MeId, OTOOPAHHOTO U3 3TOM KOJIOKI, monuto 10,25 mi 0,04882
M pactBopa O/ITA.

2. Ckoabko rpammoB D/ITA nyx)HO B3sTh 1151 npuroroienus 1 1 0,05000 M pactBopa? Ilpu pac-
YeTe MPUHUMATh BO BHHMAaHHWE, YTO 3Ta COJb 00pa3yeT KPUCTAIUIOTHApAT, B KOTOPOM Ha | Momb
COJIM TIPUXOJIUTCS 2 MOJIb BOJBI.

3. MetaimmoxpomMHuble UHANKATOPHL. [IpuBeanTe HE MEHEE TPEeX MPUMEPOB METAIIOXPOMHBIX HHIU-
KaTOpoB U Ha MpUMEpPe KOMILJIEKCOHOMETPUUYECKOTO OMpEeNIeHUs] KaNbIHs MOKAKUTE MPHHIIUII
JeicTBUs (YpaBHEHUsI peaklui, LIBETOBbIE IEPEXO/bI).

4. Ha ocHOBaHUU MPUBEACHHBIX BEJIMYUH MOKA3aTeNe KOHCTAHT HECTOMKOCTU XenaToB, PKyeer. = -
lg Kyeer., OTIpenenuTe, npu kKakom 3uadeHuu pH komruieconat 6ojiee yCTOWYUB:

pH pK xommiiekcoHaTa Maprasua
7,0 6,90
8,5 14,0

3ananue no teme «OKHCIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUEY
Bapmuanr 1

1. Beruncanre Maccy HaBECKH KPUCTAJTIMUYECKOIO OKcajlaTa HaTpHsl, HeOOXOIMMOM Ui IPUTOTOB-
nenus 100 mn 0,05000 H. pacTBOopa. MOKET M MCIOJIB30BATHCS 3TOT PAaCTBOP B KA4E€CTBE IEPBUY-
HOTO cTaHjapTa B nepManranaromerpun? Ilouemy?
2. Ha ocHOBaHMM pacueTa KOHCTaHThl PAaBHOBECHS OKUCIMTEIbHO-BOCCTAHOBUTEIBHOW pPEaKLIUU
MOKa)XUTE, BOZMOXKHO JIM JIEHCTBUEM JUXpoMaTa Kalus B KUCION Cpele ONpeaessTh CoJepKaHue
cyib(ura HaTpHs?
Eeror-jersr = 1,33 B, Egpe-j500- = 0,17 B.
3. PaccuuraiiTe Maccy jkenesa, cofepraBiierocsi B MepHoil konde Bmectumoctbio 100,0 mi, ecinu
Ha tutpoBanue 10,00 min pactBopa conm Mopa nonwto 11,26 mi 0,05310 H. pacTBOpa nepmaHrasa-
Ta Kajusl.
4. IlepBuyHbBIE CTAaHAAPTHI B HOJOMETPHUU U PEaKIIUH CTaHIAPTU3ALUHN THOCYIb(haTa HaTPUsl.

[IpuMepHBIil HepeyeHb BOOPOCOB K 3a4éTV 110 AUCHUILIHHE «XuMusy (2-i ceMectp)
[Ipeamer w 3agaum aHamuTUYECKOW XuMHUU. Dusnyeckuii, XUMUYECKUd U (HU3UKO-
XUMHUUECKUH aHanu3bl. KauecTBEHHBINM U KOJIMYECTBEHHBIM aHAINU3. 3a4auil KOJIUYECTBEHHOTO aHa-
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nu3a. TUTpUMETPUUECKUI U TpaBUMETpUUYECKU aHanu3bl. CpaBHEHHE TPaBUMETPUUYECKOTO U THUT-
PUMETPUYECKOT0 METO/I0B aHanu3a. X nmpeumymiecTBa U HeAOCTaTKH.

CyIHOCTh METO/Ia KMCIOTHO-OCHOBHOTO TUTpOBaHus. IIpurorosieHue ctaHiapTHbIX U pa-
O6ounx pactBopoB. [loHSTHE O MEPBUUYHBIX W BTOPUYHBIX cTaHAaprax. Kinaccudukanus mMeronoB
KHCJIIOTHO-OCHOBHOTO THTpoBaHUs. CriocoObl (hMKCaly TOYKH SKBHUBAJIEHTHOCTH B METOJE KH-
CJIOTHO-OCHOBHOT'O TUTPOBAHHS.

Kommiiekconomerpuueckoe tutpoBanue. [lonsitue o kommuiekconax. ATA kak monuaeH-
tatHbii urana. Kommiekcon I (3TA) kak TUTpaHT B KOMIUIGKCOHOMETPHUU: CTPOSCHUE MOJIEKY-
JIbl, IGHTATHOCTb, €r0 COCTOSIHME B pacTBOpe B 3aBUcUMOCTU OT pH cpensl. BHyTpukomIuiekcHbie
cosa. XenatHbiil a3ddext. [Tpumeps! ncnonszoBanus JTA B anHanuTraeckor xumun. Oukcupona-
HUE€ TOYKHU SKBUBAJICHTHOCTH B KOMIUIEKCOHOMETPUHU. MeTalllI-UHIUKATOPBI.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE MOTECH-
nuansl. CylHOCTh U JJOCTOMHCTBA METOJOB OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBAHMSL.
Tutpautel B penokcumerpun. [lepmanranaromerpus. [IpeumyiectBa u HegocTaTku Metoa. Be-
IIECTBA,  ONpENeNseMble  METOJOM  II€pMAHraHATOMETpUM.  TexXHUKAa  OKUCIMTEIbHO-
BOCCTAaHOBUTEJIBHOTO TUTPOBAHUS;, TUXPOMATOMETPHI, OCHOBHBIE pabo4re U CTaHIapTHBIE PacTBO-
pBI; CIOCOOBI (PMKCHPOBAHMS TOYKHA SKBUBAICHTHOCTH B OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHOM THUT-
POBaHHH.

CymrHocTh TpaBUMETpUYECKOro anainmusa. Beibop ocagurens. Buapl ocankos. YcinoBus oca-
KACHUS U QUIBTPOBAHUS KPUCTAJUIMYECKUX U aMOP(HBIX 0caikoB. TpeGoBaHMs K 0caxaaeMoil u
rpaBUMETpUYECKOi (hopMam. Berunciienne Macchl onpenensieMoro KOMIOHEHTa B METO/Ie TPaBH-
MeTpuyeckoro ananuza. ®akrtop nepecuera. [IpenmMyiecTsa U HeIOCTATKH TPABUMETPUIECKOTO
MeToja aHanu3a. [IpakTruueckoe npuMeHeHue rpaBUMETPUN.

6.2. Onucanue nmokasareJieil U KpUTEpPUEeB KOHTPOJISA yCIIeBAEMOCTH, ONNMCAHUE HIKAJ
OLlEHUBAHMS

JIist olleHKW 3HAHUWM, YMEHUW, HAaBBIKOB M (OPMUPOBAHUS KOMIIETEHIIMU TIO TUCIUILINHE
«XUMHS» MOXKET MPUMEHSATHCS OaNIbHO-PEHTUHIOBAs CUCTEMA KOHTPOJISI U OIIEHKH YCIIEBAEMOCTH
CTYJICHTOB.

B ocHoBy 6amibHO-peliTuHroBo# crcteMbl (BPC) monoeHbl MPUHIIUIIBI, B COOTBETCTBUU C KOTO-
pbiMu GOPMHUPOBAHKE PEUTHHTA CTYJIEHTA OCYIIECTBIISETCS B X0/1€ TEKYIIEro U MMPOMEKYTOUHOTO
KOHTpoJIst 3HaHui. CTy/neHT, HaOpaBIIHii B TEYEHHE CEMECTPa MPU OCBOCHUHU AUCIUTIIIMHBI HE00X 0-
JTUMOE JIJTS aTTEeCTaIllMU KOJMYECTBO OaJIOB, MOTy4YaeT IK3aMEHAIMOHHYIO OIICHKY B 1-M cemecTpe,
a TaKkKe 3a4eT BO 2-M CeMeCTpe Mo 0aTbHO-PEHTHHTOBOM crucTeMeE.

bannbHO-pedTHHTOBAs CTPYKTYpa OLIEHKHU Ha dk3ameHe (1 ceMecTp):
3amura mabopaTopHbIx padot — 70 6awtoB (7 padbot % 10 GamioB)
BrimonHeHne MHIUBUYa IbHBIX TOMAIIHUX 3aaHuii — 25 OannoB (5 3aganuii X 5 6asioB)
Kontposnbnsie paboTe — 40 6aiu1oB (4 KOHTpoJIbHBIE PaOOTHI X 10 6asoB)
Komnoksuym o temam 1 — 3 — 20 6amnos (1 kommokBuym x 20 6asioB)
MaxkcuManbHast cymma 0amioB: Smax = 70 + 25 + 40 + 20 = 155

Tabmuma 7
Hlkana JK3aMeH
OlleHUBAHUS
132-155 OTJINYHO
109-131 XOpOIIIO0
78-108 YIOBJIETBOPUTEIHHO
0-77 HEYJIOBJIETBOPUTEILHO

[Ipu Hecornacuu ¢ OLIEHKOM M0 0aNIbHO-PEHTHHIOBOM CUCTEME CTY/ICHT UMEET MPaBo Ha
cAauvy dK3aMeHa 10 TPaJULMOHHOM cCUCTEME.
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Kpurtepun oneHuBanus pe3yibTaToB 00y4eHus1 (3IK3aMeH)

Tabmuma 8

Ounenka

Kpurtepuu oneHnBanus

BeIcokuii ypoBeHb
«S5»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIyKHBAET CTyCHT, OCBOMBILINI 3HaHU, yMe-
HUS1, KOMIIETEHIIMH U TEOPETHUECKUI MaTepuai 6e3 mpoOesioB; BBIION-
HUBILIKHI BCE 3aJaHMs, IPEAYCMOTPEHHBIE y4EOHBIM IUIAHOM Ha BBICO-
KOM KaueCTBEHHOM YpPOBHE; IPAKTUYECKHE HABBIKU MPOPECCHOHATIBHO-
ro IPUMEHEHUSI OCBOCHHBIX 3HAaHUH C(OPMHUPOBAHBI.

KoMnerenuun, 3akperiéHsple 3a JMCLHUIUIMHON, ¢(pOpMHPOBaHbI HA
YPOBHE — BbICOKHI

Cpennuii ypoBeHb
«»
(xopor1o)

OLICHKY «XOPOLLIO0» 3aCIyKUBAET CTYJEHT, IPAKTHYECKHU MOTHOCTBIO OC-
BOMBIIHNH 3HaHUW, YMCHUS, KOMIICTCHIIUU U TeOpeTI/I‘-IGCKI/Iﬁ Marcpuall,
yueOHbI€ 33JJaHHsI HE OLIEHEHbI MAKCUMaJIbHBIM YHUCJIOM OalljIoB, B OC-
HOBHOM Cc(hOpMUPOBAII MPAKTUYECKHE HABBIKH.

Kommnerenuuu, 3akpeni¢Huble 3a AUCHUIIIMHON, C()OPMHPOBAHBI HA
YPOBHE — XOpoumui (cpexHuii).

[Toporossiii ypo-
BeHb «3» (ymoBie-

OLICHKY «YAOBJIETBOPHUTEJIBbHO» 3aCIIy’KUBACT CTYACHT, YaCTUYHO C
Hp06€JIaMI/I OCBOUBIIHI 3HaHUA, YMCHUA, KOMIICTCHIUN U TCOPCTHUYC-
CKHUH MaTcpuaj, MHOTHUC y‘Ie6HLIe 3aJaHusA 1100 He BBIIIOJIHUII, 0o
OHH OIICHCHBI YHCJIOM 0ajnoB OJIM3KUM K MHUHUMAJIbHOMY, HCKOTOPBIC

TBOPHUTEIBHO)
MPAKTUYECKHE HABBIKK HEe CHOPMHUPOBAHBI.
Kommnerenuun, 3aKkperi€HHbIE 3a JUCUUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — 10CTATOYHBI.
MuHMMaIIBHBIA | OLIEHKY «HEYJIOBJIETBOPUTEIHHOY 3aCITYKUBAET CTYACHT, HE OCBOMBIIIHI
YPOBEHB «2» (He- | 3HAHUS, YMEHUS, KOMIICTCHIIMU M TCOPETHYCCKHNA MaTepuai, yueOHbIe
YIAOBJIETBOPH- 3aJIaHus HE BBITOJHUJ, PAKTUICCKUE HABBIKA HE COPMUPOBAHEI.
TEJIbHO) KomnereHnnun, 3akperui€HHbIE 3a JUCHUILUIMHON, He ¢()OPMHUPOBAHBI.

bannpHO-peTHHIOBAs CTPYKTYpa OLIEHKH (2- ceMecTp):

3amura mabopaTopHbix padot — 100 6amnoB (5 padot x 20 6amwioB)

BrimonHeHne MHIUBUAYaIbHBIX TOMAIIHUX 3aaHuid — 15 OannoB (3 3aganuii X 5 6asioB)
Kontponbnsie pabotsl — 30 6aiu1oB (3 KOHTposIbHBIE PabOTHI X 10 6aIoB)
Komnoksuymsl — 60 6ansos (3 koytokBuyM X 20 6a1oB)

MakcumanbHas cymMa 0aimioB: Spax = 100 + 15 + 30 + 60 = 205

Tabmanma 9
Ixana 3auer
OLICHUBAHNA
102 u Gonee 6annoB 3a4yeTr
Memnee 102 6amios He3a4yeT

Tekymye 3a101KEHHOCTH N0 WHJIMBHUAYaJIbHBIM JOMAIIHUM 3a/IaHUSIM, KOHTPOJIbHBIM pa-
060TaM, KOJUIOKBUYMaM M 3alluTe Ja00paTOpHBIX pabOT AOKHBI ObITh JIUKBUIMPOBAHBI B TEUECHUE
HEJENH MOClie CpoKa, 0003HAYEHHOTO B TEMAaTHYECKOM ILIaHE J1ab0paTOPHBIX paboT, BO BpeMsl, OTI-
penensemoe npenoaaBarenemM. Kaxxaas criemyromas Heles Ono3/jaHusl HaKa3bIBA€TCS BEIYUTAHHEM
1 Oanna W3 OLIEHKH 3a WHAMBHUAyallbHOE JoMariHee 3amanue. OTpaboTku J1ab0paTOpHBIX padboT
OCYIIECTBIISIOTCS TOJBKO B MPHCYTCTBUHM M TIOJI PYKOBOJICTBOM JIaOOpaHTa, KOTOPHIM Ha3Ha4aeT
BpeMsl OTPaOOTKH.

Buipl TEKyIIETO KOHTPOJISA: WHAWBUIYAIbHBIC TOMAITHUE 3aJaHuUsI, KOHTPOJIbHBIE pa0OTHI,
TECTUPOBAHUE, KOJUIOKBHYM TI0 TEMaM, 3aIl1Ta JIa0opaTOPHBIX padoT.

Buabl npoMeKyTOYHOTO KOHTPOJIS MO JMCHMIUIMHE: K3aMeH B 1-M ceMecTpe, 3a4eT BO 2-M
ceMectpe.
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7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00eceYeHUe U CHUILINHBI

7.1. OcHoBHAas1 JUTEpaTypa

1. Knsases, /{.A. Heoprannyeckas xumusd. B 2 u. Hacts 1. TeopeTnueckue OCHOBBHI :

y4eOHUK Uil akajemuueckoro Oakanaspuata. / [[.A. Kaszes, C.H. Cmappirun. — 5-¢ uzn. — M:
NznatensctBo FOpaiit, 2017. — 253 c. — Cepus: bakanaBp. Axkagemuueckuii Kype

2. Cuapvieun, C.H. Heopranndeckas xumus. [Ipaktukym: yueOHO-pakTHdeckoe mocodue / C.H.
Cwmapeirusd, H.JL. barnasen, W.B. aiinakosa; nmon pea. C.H. Cmapeiruna. — M.: M3naTenscTBO
Opaiit, 2017. — 414 c. — Cepusi: bakanasp. ba3oBslii Kypc.

3. I'pomos H.B. Ananutndeckas XuMusi ¥ PU3NKO-XUMHUYECKHE METO bl aHanu3a. COOpHUK 3a/1a4 ¢
OCHOBaMH TEOPHH M IIpUMEpaMH perieHui : yaednoe nmocooue / H.B. I'pomos, O.I1. Tapan. Hoso-
cubupck: HI'TY, 2018, 112 c. ISBN 978-5-7782-3580-9. Tekcr: anekTpoHHbIi // JlaHb: 31eKTpOH-
HO-OnbOaroreynas cuctema. URL: https://e.lanbook.com/book/118497

4. Cmapvieun C.H., Jlaiioakosa H.B. Ananuthueckas xumus. Yd. mocobue. M.: U3n-Bo PIAYV-
MCXA, 2013. 194 c.

7.2. JlonosiHUTEIbHAS JIUTEpaTypa

1. Bacunves B. Il. Ananutndeckas xumus : B 2-x kH. / B. I1. Bacunbes ; pen. B. I1. Bacuibes. -
TeKcCT : HenocpeaACTBEHHBIN.

K. 1 : Turpumerpuueckue M rpaBUMETPUUYECKUII METOJIbl aHAIM3a : YYEOHMK JUIsl CTYJIEHTOB
BY30B 00y4Y. MO0 XMMHKO-TEXHOJOTHYECKUM CIIeUaNbHOCTAM. PexomenioBano MuH. o6pa3. PO / B.
I1. Bacunbes. - 7-¢ u3n., crepeotunHoe. - M. : [Ipoda, 2009. - 366, [1] c.

2. ['punsyo, H. Xumus snementoB: B 2 1. / H. I'punByn, A. Dpumio. - M.: bunom. JlaGopaTopus
3HaHui, 2011.

3. benonyxog C. JI. u dp. Ilpaktukym no xumuu (MH(QOPMAIIMOHHO-CIIPABOYHBIE MaTepuaibl K Ja-
O6oparopHo-TipakTUueckuM 3aHsaTusiM). M., U3n-Bo PTAY-MCXA umenn K. A. Tumupszena, 2013
r.,354 c.

4. 3onomos FO.A., [{opoxosa E.H., ®adeesa B.HM. u np. OCHOBBI aHAIMTUYECKOW XUMUU. B 2 KH.
[Ton pen. FO.A. 3omnoToBa. 2-e u3f., nepepad. u gon. M.: Beici. mik., 2002. 351 c.

5. Pabunosuu B.A., Xasun 3.4. Kpatkuii xumMnyeckuit cnpaBouHuk. M.: Xumus, 1994.

7.3. MeTonnueckne yKa3aHusl, peKOMEHIAIUM U IPyTrHe MaTepHuaJibl K 3aHATHAM

1. Cmapwieun C.H., bacnasey H.JI., Knases /].A. Heopranndeckas xumus. JJabopatopHblil mpakTH-
kyM. M.: PTAY-MCXA, 2018. DnexkTpoHHoe yueGHOe ocoOue (OTKPBITHINA JOCTYM).

8. Ilepeyenn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTn « MHTEepHET),
He00XO0AUMBIX JJIS1 OCBOCHMS IV CIUTITTHHBI

1. AcCros organics - momck B KaTajaorax (OTKPBITBIH JOCTYII)

2. ChemSource — MaTepHeT-pecypc 1o pas3zesaM XUMUAU (OTKPBITBIA  JTOCTYT)

3. ChemFinder Databases Search mouckosas cucrema mo 100 xumuueckuM caiitam (OTKPBITHIHA
JIOCTYII)

4. baza nanHbIX «XuMHUs» Beepoccuiickoro MHCTUTYTa HAyYHOU U TEXHUYECKOW HH(popMaruu
(BUHUTU). docTymnHbl cneayroiue 0a3pl JaHHBIX, CoepsKaIiie HHGOpPMAIUIO B 00JIACTH XUMHUU:
Xumusi, usnko-xumudeckas ouonorusi, Kopposus u 3ammra ot Koppo3un, Meramryprus, OxpaHa
OKpykatorien cpeabl, O630pHlI.

5. www. XumuK.ru (OTKpBITBIH JTOCTYII)

9. Onucanue MaTepHaJIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOI IJIs1 OCYIIeCTBJIEHHUS
00pa3oBaTeILHOIO NMpolecca no AUCHHUIINHE

Taobmauua 10
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Caenennst 00 00ecnie4eHHOCTH CIIEHATH3HPOBAHHBIMY ayANTOPUAMH, KAOMHETaMHu,
JabopaTropusiMu

HaumeHoBaHue crieniuaabHBIX MOMelle-
HHUHA ¥ MOMENIeHUH IJISl CAMOCTOATEIb-
HOM pa6oTsl (Ne yueOHOr0 KopIyca, Ne

ayIMTOPUM)

OcHallIeHHOCTD CIEIHAJIBLHBIX OMEIEeHUH U I0-
MellleHNH JJI CAMOCTOSATEIbHOM PadoThI

1

2

JlextimonHas ayauropus (yueOHbII KOpIryc

Ne 6, bonbIiast XuMU4Ka, yueGHast ay JUTOPHs IS
yreHus neknuii (200 4emoBek) 1 MpoBEACHUS 3aHsI-
THii JIEKLMOHHOTO THIIA)

1.MynpTuMuuiiHasE yCTaHOBKA B KOMILJIEKCE C KOM-
nerotepom 1 mr. (MuB.Ne 410124000602969)

2. Tpubyna 1 mr (MuB.Ne591742)

3. Jlocka menoBas — 3 1mIT.

4.Cron nucbMeHHBbIN — | T

Jlexumonnas ayautopus (yaeOHbII KopITyc
Ne 6, ayn. Ne 333)

1.Crenp «Ilepuonnueckas tabin. .M. MenneneeBay»
lmr. (MeB.Ne101237/1)

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

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

4. CtoJIbl TUCEMEHHBIE — 2 IIT.

5. ocka menoBast — 1 mit.

6.11apThl — 18 miT.

7.Ctyn Tabypet — 36 miT.

YuyeOHas taboparopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 232)

1.Boitsokuoi mkad 2 m. (Mus.Ne558387/1,
NuB.Ne558387/2)

2.1Ikad ansa peaktuBoB 2 T (MHB.Ne558386/2,
NuB.Ne558386/3)

3.1Ixad ans nocyas! 1 mr. (MaB.Ne558385/2)
4.Crenn «Ilepun cuct. JI.U. Menneneena 1
mT.(MuB.Ne560006)

5.Moka na6opatopnas 7 mt (MuB.Ne558384/19,
MuB.Ne558384/20, NuB.Ne558384/6,
NuB.Ne558384/7, NuB.Ne558384/9, uB.Ne558384/8,
NuB.Ne558384/5)

6. Cron naboparopHsblii — 16 mT.

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. pH-metp — 1 . (MHB.Ne 557189)

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

10. Becwl ananutuyeckue — 1 mt. (MuB.Ne 558408/2)
11. Becol anextponnsie — 1 mt.(MuaB.No 558409/4)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410/1)
13.9nekrpomikad cymmnbHbiid — 1mr. (MaB.Ne
558411/2)

14 ITucbmennslii cron — 1 mr.

VYyeOHas taboparopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 235)

1.Bormspxnoii mkad 2 mr. (MuB.Ne558387,
NuB.Ne558387/3)

2.1Ikad nnsa peaktuBoB 2 T (MHB.Ne558386,
NuB.Ne558386/1)

3.Mkad ans mocyast 2 mwt. (MuB.Ne558385/1,
NuB.Ne558385)
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4.Crenpn «Ilepun cuct. JI.11. Menneneena 1
mT.(MaB.Ne560005)

5.Moxka na6oparopnast 7 it (MaB.Ne558384/19,
NuB.Ne558384/20, TuB.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 na6oparopHas 7mt. (MuB. Ne 558384/7,
HuB. Ne 558384/8, MuB. Ne 558384/9, NuB. Ne
558384/10 UuB. Ne 558384/11, MuB. Ne 558384/12,
WuB. Ne 558384/13)

10. Becnr ananutuyeckue — 1 mt. (Mus.Ne 558408/3)
11. Becsl anekrponnbie — 1 mT.(MuB.Ne 558409/5)
12. Dnexrporeus — 1 mt. (MaB.Ne 558410)
13.9nexrpomikad cymmibhbii — lmt. (MaB.Ne
558411)

14.I1lucemennslii cron — | mrT.

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

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

2.1Ixad nns peaktuBoB 2 it (MuB.Ne558386/4,
NuB.Ne558386/5)

3.kad s mocyast 2 wrt. (MuB.Ne558385/3,
NuB.Ne558385/4)

4.Crenn «Ilepun cuct. JI.U. 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 nabopatopHblil — 27 1T.

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. PH-metp — 1 . (MuB.Ne 558419/5)

10. Moiika maboparopnas 6mr. (MuB. Ne 558384/15,
HuB. Ne 558384/16, uB. Ne 558384/17, uB. Ne
558384/18 UuB. Ne 558384/19, Uua. Ne 558384/20)
10. Becwl ananutuyeckue — 1 m. (MuB.Ne 558408/9)
11. Becol anexrponnsie — 1 mt.(MuaB.Ne 558409/12)
12. Dnexrponeus — 1 mr. (.(MuB.Ne 558410/2,
NuB.Ne 556072)

13.9nekrpomkad cymmnbHbiid — 1. (MaB.Ne
558411/3)

14 ITucbmennslii cron — 1 mr.

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

1.Hentpudyra lmr. (MuB.Ne 558412)
2.Muxkpockon 1 mr. (MuB.Ne160308)

3.ITeur mydunpHas (MuB. Ne 34751)

4.Crenn «Ilepuonnueckas tabn. J.1. MenneneeBa»
I, (MuB.Ne101237)

5. Becnl anektpon. SC2020 1 mr. (MuB.Ne 35077/3)
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6. Ika¢ ans mocyas! 1 it (MuB. Ne 558385)

7. llIxad nns peaktuBoB 1 mr. (MuB. Ne558386)
8. ka¢ BeiTsxHOM 2 mT. (MHB Ne 558387/6,
558387/7)

9.Jlocka memoBast — 1 1mT.

10. JTabopatopHbie cTOIBI — 15 mmIT.

11.Cryn Tabyper — 30 .

12. ITuceMenHssIii cTos1 — 1 mrT.

LlenTpanpHas HaydHast OMOIMOTEKA UMCHH JLi1st caMOCTOSTETbHON PaOOTHI CTYICHTOB
H. 1. )Kenesnora. YuranbHelii 3ai.
Oo6mexutus. KoMHaThI 47151 caMOIoAro- Jst caMocTosTeIbHON PabOTHI CTYACHTOB
TOBKHU.

10. MeToauuyecKkue PECKOMEHIANUHU CTYACHTAM 110 OCBOCHUIO JTUCHHUIIIMHBI

JU1s OCBOEHUS JUCUUIUIMHBI «XUMHS» CTyIEHTaM HE00XOAMMO HUMETh PEKOMEH/yeMble
y4eOHUKH U y4eOHbIe mocoOus. [Ipu ocBOCHMH KaXI0W M3 TE€M AMCUUIUIMHBI CTYJIEHT JOJDKEH I10-
celaTh JIEKIMU, BHUMATEJILHO U3Y4YUTh M 3aKOHCIIEKTUPOBATh MaTepual 0 ONPEIEeICHHON TeMe,
MOJrOTOBUTHCS K BBHITIOJHEHHUIO JTA00OPaTOpHOM pabOoThI, BHIIOIHHUTE Ja00OpaTOpHYIO paboTy B Jia-
6oparopuu U 3amUTUTH e€. Kaxaplii u3 BUIOB y4yeOHOM EATENIbHOCTH OLIEHUBAETCs B Oayiax u
YUUTBIBAE€TCS B pEUTUHIrE CTyAeHTa. [{1s1 CAaMOKOHTpPOJIS CTYy€HTOB IPEeJHA3HAYEHbl HHANBUAYaIIb-
HbI€ 3aJIaHUsl, KOHTPOJIbHBIE BONPOCHI U YIPAXKHEHUS U BOIPOCHI Ul MOATOTOBKU K omnpocy. Kon-
TPOJIb OCBOEHMSI TEM CTYAEHTOM OCYILIECTBIISIETCS B BUJE KOHTPOJBHBIX padOT U KOJUIOKBHYMa I10
TEeMaM.

JlJ11 KOHCIEKTUPOBAHUSI MAaTEPUAJIOB 3aHATUN PEKOMEHAYETCS 3aBECTU OTIEIIbHYIO TETpalb
u3 96 mucroB. KOHCIIEKT KaXJ10ro 3aHATHS CleqyeT HauMHATh ¢ Ha3BaHMs TEMbl U YKa3aHHUsS JaThl
ero npoBeJeHHs. Bce 3aronoBku pas3fenoB maTepuana ciaeayeT YeTKO BbLAEATh, HalpuMep, Mmoj-
yepKkuBaHHEeM. Bo BpeMs 3aHsATHS ciieyeT BHUMATEIbHO CIEIUTh 32 XOJ0M MBICIIU MperoiaBaTess
Y 3aIUCBIBATh BaXKHEHIINE ONpenereHus], pa3bsiCHEHUsI, (POpPMYJIbl, HA3BaHMSI BELECTB, YPaBHEHUS
XUMHUYECKHX peakuuil. Taxke HYXKHO CTapaTbCsi BOCIIPOM3BOANUTH B KOHCIEKTE PUCYHKH U Taliu-
1Ibl, KOTOpBIE JAEMOHCTPUPYET MpernojaaBareiab. Marepuasn, KOTOPbI KaXkeTcs CTYIEHTY HeloCTa-
TOYHO MOHATHBIM, CIIeyeT MpopadoTaTh MO Y4eOHHKY M BOCIHOJIb30BaThCs MOMOILBIO MPENoiaBa-
Tenst. PaboTaTh ¢ KOHCIEKTOM HY)KHO €XEHENIeIbHO, BHOCS B HETO CBOU JIOIIOJHEHMS], 3aMEYaHUs U
BOIPOCHI (/17151 3TOTO B TETPA/U CIEAYeT OCTABIATH IMPOKUE TOJIS).

Jlist TOATOTOBKU U (PMKCHPOBAHHUS JIAOOPATOPHBIX padOT ClIEAYET 3aBECTH OTIENbHYIO TET-
pans u3 48 muctoB (mabopatopHsblil xKypHai). [Ipu moaroToBke K j1abopaTopHOU padoTe CieayeT
cocTaBUTh KpaTkuii (1-1,5 cTpaHUIbl) KOHCIEKT TEOPETUYECKOTO MaTepHasa, Ha KOTOpOM OCHOBaHa
naHHas jgaboparopHas pabora. JlJis MOArOTOBKM KOHCIIEKTAa MCHOJB3YIOT IJIaBbl y4eOHUKA, PEKO-
MEHJIOBaHHbIE TpenojaBaTeieM, 1 KOHCIIEKT, 3alMCaHHbI Ha 3aHATHU. Takke Mpu JOMaIlIHel ca-
MOCTOSITEJIbHOM MOATOTOBKE K JIaOOpaTOPHOU paboTe HY)KHO HAYEPTUTh TAOJIMIIbI, TPUBEIEHHBIE B
NPaKTUKyMe, U MPOU3BECTH HEOOXOTUMBIE JJIS MpOBeACHUs paboThl pacuéThl. JlomamHsas moaro-
TOBKa SIBJISIETCSI HEOOXOMMOM YacThio TabopaTopHOi paboThl. be3 He€ HEBO3MOXKEH OCMBICTIEHHBIIN
MOJIXOJ K BBIIIOJIHEHUIO DKCIIEPUMEHTOB M M3MepeHuid. Kpome Toro, orpaHuueHHOE BpeMsl, OTBO-
JUMOE€ Ha BBINIOJIHEHHE JabopaTopHOil padoThl, TPeOyeT XOPOIIO CKOOPAUHUPOBAHHBIX JEHCTBHI
CTY/IEHTa, K KOTOPBIM Tak)ke€ HEOOXOJMMO MpeABAPUTENBHO MOATOTOBUTHCA. [locne 3aBeprieHus
AKCIIEPUMEHTAJIbHONW YacTu paboThl HEOOXOAMMO MPOU3BECTH 0OpPAaOOTKY MOIYYEHHBIX PE3yibTa-
TOB, C/I€JIaTh BBIBOBI M 3aLIUTUTH Pa0bOTy y MperoiaBaTels.

B xoze 3aHATHSA HYKHO aKTUBHO paboTaTh, OTBEYAsl Ha BOIIPOCHI MpernojaBaTesis, y4acTBys
B JIMCKYCCHHM M 3a/1aBasi COOCTBEHHBIE BOIPOCHI JJIS1 YACHEHHsI CIIOKHOTO JUIsl TIOHUMaHUs MaTepua-
na.

Ha nepBoM 3aHATHM BCE CTYACHTHI 3HAKOMSTCS ¢ IPABUIAMU TEXHUKU OE€30IaCHOCTU U 005-
3aHBbl CTPOTO BBIMOIHAT UX MPU MPOBEJECHUN BCEX JIAOOPATOPHBIX padoT.
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[Tpomyck 3aHsATHII 6€3 yBaXXUTEIbHOW MPUYMHBI HE JOIMycKaeTcs. 3a10JKEHHOCTH (TIpOmy-
IIEHHbIE JIAOOPATOpHBIE PAaOOThI, HEBBHINOIHEHHBIE MHIUBUAYAJIbHBIC JOMAIIHHE 3aJaHUs, KOH-
TPOJIbHBIE PabOTHI, KOJUIOKBUYM) JIOJKHBI OBITH JIMKBUIMPOBAHBI. TeKylIue 3aJ0JKEHHOCTH MO
UH/MBUYaJIbHBIM JOMAIIHUM 33/1aHUSM, KOHTPOJIBHBIM pa0oTaM M 3aluTe J1a0opaTOpHBIX paboT
JIOJDKHBI OBITH TUKBUIAMPOBAHBI B TEUCHHE HEAETH IMOCIE CPOKA, 0003HAYEHHOTO B TEMATUYECKOM
IU1aHe J1abopaTOpHBIX paboT, BO BpeMmsl, onpenenseMoe npenoaasateneM. Kaxnas cienyromas He-
JIelist OTIO3JaHUs HaKa3bIBAeTCs BHIYMTAaHUEM | Oaisia U3 OleHKH 3a qoMaliHee 3aaanue. OTpaboTku
71a00paTOPHBIX PabOT OCYILECTBIIAIOTCSA TOJIBKO B IMPUCYTCTBHM M IIOJI PYKOBOJCTBOM J1a0OpaHTa,
KOTOpBIM Ha3HAYaeT BpeMsi OTPAOOTKH.

CamocrosTenbHas paboTa CTyAEHTOB HaJl KypCOM JUCUUIUIMHBI «XHUMUS» 3aKIH0YAeTCs B
cucTeMaTHyeckor paboTe ¢ yueOHUKOM M JIGKIIUSAMH, OJTOTOBKE K Ja00OpaTOpHBIM paboTam, KOH-
TPOJIbHBIM paboTaM U KoymokBuymMaM. Oco0oe MEecTO B caMOCTOSITENbHON paboTe 3aHMMAeT BbI-
IIOJIHEHUE WHJMBUIYaJIbHBIX JOMAIIHUX 3aJaHUM, KOTOpBIE MO3BOJIAIOT OCYHIECTBIIATH CAMOKOH-
TPOJIb YCBOEHHUS y4yeOHOro Marepuaia, MPUBMBAIOT HABBIKM NOUCKA HEOOXOAMMONW XUMHUYECKOH
uHPOpPMALUK ¥ HEOOXOAUMBIX B OyIylield MpakTUYeCKOH NesSTeIbHOCTH 0aKalaBpOB XMMUYECKHX
pacueTos.

[Ipu pemenun 3ama4 HEOOXOIMMO pa3oOpaTh BCE TUIIOBbIE 3a/1a4yM, IPUBEAEHHBIE KO BCEM
TE€MaM, 4TO MIOMOXKET B BBIIIOJHEHUU WHAMBHUIYAJIBHOIO JAOMAIIHETO 3aJaHus U KOHTPOJIBbHOM pa-
0O0TBI, KOTOpAs 3aBEPLIAET KAXKYI0 TEMY Kypca.

Buabl n popmbl 0TpadOTKM NPONMYIIEHHBIX 3aHATHH

[TponymieHHbIC JEKIMH CTYJCHT OTPa0aThIBAET CAMOCTOSATENBHO, H3y4asi YYCOHHUK M JIOTOJI-
HUTEIBHYIO JUTEPATYPY 10 COOTBETCTBYIOIIUM TEMaM.

CTyneHT, MpOnyCTUBIINN Ja00opaTOpHbIC 3aHATHS, 00s3aH MOATOTOBUTH KOHCIIEKT MPOITY-
HICHHOH JTa00paTOpHOHN paboThI, MPEAOCTABUThH PEIICHUE TECTOBBIX 3aJaHUN TI0 MPOMYIICHHON Te-
Me ¥ B IPUCYTCTBHUH JIabopaHTa Kadeapsl orpaboTarh e€ B cB0OOIHOE OT 3aHsATHH BpeMs. CTyIeHT
0e3 KOHCTIeKTa JabopaTopHOM paboOThI HE AomyckaeTcs 10 oTpadoTku. [locie BeimonHeHus 1adopa-
TOPHOI paboOThI TaOOPAHT B KOHCIIEKTE CTaBUT JaTy OTPAOOTKHU U MOIIHKCH.

TCKYHII/IG 3a10JDKCHHOCTH 11O MHAWNBUAYAJIbHBIM JJOMAIIHUM 3a1aHUAM, KOHTpOJ'IBHOI\/'I pa60-
T€ U 3alIUTe JTa00paTOPHBIX PabOT JOKHBI OBITh TUKBUANPOBAHBI B TEUEHUE HEJIENH MIOCIIE CPOKa,
0003HAaYEHHOT'0 B TEMAaTHUYECKOM ILJIaHe JJab0paTOpPHBIX padoT, BO BPEMS, ONPEIEIIsIEMOe Mperoa-
BaTeJIEeM.

11. Meroanveckue peKOMeHAAIUM NPeNoAaBaTe/IsiM 110 OPraHu3aluM 00y4eHus 1no
AUCHHUILINHE
OOpa3oBarenbHbIi MpoIecc MO AUCLUILUIMHE OPraHn30BaH B (opMe ydeOHBIX 3aHATHIM
(koHTaKTHas pabora (ayIUTOPHOM M BHEAYIUTOPHON) 0O0y4aromMxcs ¢ MpenojiaBaTeieM U ca-
MOCTOsATeNbHas paboTa oOydaroumxcs). YueOHble 3aHATUS (B TOM YHUCIIE 10 pean3aluy Mpak-
TUYECKOW MOATOTOBKH) MPEACTaBIEHBI CIAEAYIOUIMMHI BUIAMM, BKJIIOYas yueOHbIE 3aHSTH, Ha-
IpaBJIeHHbIE HAa MPAKTHUYECKYIO0 MOJATOTOBKY O0YyYaroIuXcs U MPOBEACHUE TEKYIIEro KOHTPOJISA
yCIIEBAEMOCTH:
JeKIUH (3aHATHS JEKIIMOHHOTO TUIIA);
CEeMHHAapBI, TPAKTUUYECKHE 3aHIATHSI, Ja00paTopHbIe paboThI (3aHATUS CEMHUHAPCKOTO THUIA);
KypCOBO€ MPOEKTUPOBaHUE (BBIOJHEHHE KYPCOBBIX padoT);
IPYNIOBBIE KOHCYJIbTALIUU;
WH/IMBU/yaJIbHbIE KOHCYJIbTALMU M UHbIE YUeOHbIE 3aHATHSA, IPEAYyCMaTPUBAIOIINE NHIUBU-
JTyalIbHYI0 pa0doTy TIPero/iaBaTesis ¢ 00yJaronuMces,
caMmocTosiTeNbHas paboTa 00yJaromuxcs;
3aHSTUS UHBIX BUJIOB.
Ha yueOHBIX 3aHATUSAX 00ydarolIrecs BHIIOIHAIOT 3allJIAaHMPOBAHHBIE HACTOSAIIEH TPOrpaMMOi OT-
JIeNIbHBIE BUbI YU€OHBIX pab0T, B TOM YUCIIE OTAENbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX ¢ OyayIen
npo¢eCcCHOHATBHOMN 1S TETbHOCTBIO.

35



Cnemndrxa mucuunmnbt « XuMusy» 3aKII04aeTcs B Hepa3phIBHOK CBA3H TEOPHH C MPAKTH-
Koii. TeopeTHyecKue 3HaHusl, KOTOpblE CTYAEHTHI MONYYalOT Ha JIEKUHAX U TPH CaMOCTOSTE/IEHOH
TOATOTOBKE, MOATBEPKIAIOTCS M yCBaMBAIOTCA Ha JIabOpaTOpHBIX 3aHATHAX. [t ycnemHoro yc-
BOCHHUA MaTepHana HeoOXOAMMBI 3HAHUS XUMHH B 00BbEME HMIKOJIBHOU NMporpaMMbl 1 MaTEMAaTHKH.
[loBbleHME YPOBHS 3HAHMI IO XMMUH y CTYJI€HTOB HEpa3PhIBHO CBA3AHO C MOMCKOM H BHENPCHH-
€M HOBBIX ITyTCH COBEPLICHCTBOBAHNS METOAMKHM MPENOJaBaHHS:

- MCTIONB30BaHUE pa3sHOOOpa3HbIX (GopM, METOZI0OB H MPHEMOB aKTHBH3AUHH MO3HABATEIb-
HOI NEATENHHOCTH YYaIUXcs (B T.4. AKTUBHBIX ¥ MHTEPaKTUBHBIX);

- HCIMIOJIb30BaHME HarJSIIHOrO Marepuana: TabJjML, pUCYHKOB, CXEM, NPUPOOHBIX MHHEpA-
JIOB, IEMOHCTPALIMS OIIBITOB;

- PeIEHHEe XUMUYECKHX PACYETHBIX H SKCIEPHMEHTAIBHBIX 3a1a4 Kak METOX 00y4eHHs Xu-
MHH;

- KOMITBIOTEpH3aLUs 00yUEHMS;

- HCTIONB30BaHHE DA3NHYHBIX (OPM OPraHM3alMM CaMOCTOATENBHOH paGoThl CTYAEHTOB:
HMHIABUYaJIbHAs], TPYIIIIOBAs], KOJUIEKTHBHAS,

- OpraHu3anMs HHINBUAYATLHON paboTEI CTYIEHTOB ¢ Y4ETOM YPOBHS ITOATOTOBKH;

- CHCTEMAaTHYEeCKH# KOHTPONb 3HaHHH B npolecce 00ydeHus (TpoBepka HHIMBHIY ATbHBIX
3alaHui, TPOBEICHHUE KOHTPOJIBHEIX paboT, OIIPOCH! [0 TEMaM, IPHEM T1abopaTOPHBIX paboT).

IIporpammy paszpaGoranu:
Barnasen H.JI., x.T.H., IOUEHT
Emuceepa O.B., k.6.H., JoueHT / ‘éw(l(//
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PEUEH3MSI
Ha pa6ouyio nporpammy mucunmanet «51.0.07 Xumuso
OIIOII BO no nanpapaenuo 35.03.04 — «Azponomus», nanpasaennoctu (npoduin) «Cenex-
1S M FEHETHKA CeJIbCKOXO03MCTBENHBIX KyabTyp», «Arpofusnecy, «3amuTa pacTeHuni n
¢urocanTapnbIi KOHTPOILY, «TouHoe 3eMaeaeNHe», «OPralHHIEcKoe CelLCKoe X03SHCTBO»
(xBaINQUKAUMS BLITY CKHHKA — GaKaIaBp)

Bopucossmv B.A., npodeccopoM Kademps! IOYBOBENEHHUS, TEOIOTHY U TaHAMApTOBENCHHS,
®I'BOY BO Poccuiickuit rocynapctsennslii arpaphsiit ynusepcuteT - MCXA uMeHH K.A. Tumu-
psi3eBa, JOKTOPOM GHONOrHYecKux Hayk, npodeccopoM (mayee Mo TEKCTY pELEeH3€eHT), IIPOBENIeHa
penensust paboueil nporpammsl mucuuminsel «B51.0.07 Xuvuspy OITOII BO mo HampaBiIeHHIO
35.03.04 — «Azporomusy, nanpasnennoctd (npodunu) «Ceneknus ¥ reHeTUKa CEJILCKOXO3SHCT-
BEHHBIX KyNBTYp», «ArpobusHecy, «3aimmra pacTenuii ¥ (UTOCAHHTAPHLIH KOHTpONL», «TouHoe
3emnefienuey, «OpraHMuecKoe cenbckoe Xo3sitcTso» (Gakanaspuar), paspabotannoi B @I'BOY BO
«Poccuifckuit rocyapcrsennsi arpapusiii yuusepeuteT — MCXA umenn K.A. Tumupssesa», Ha
xadenpe xumnu (paspaGotunku — Barmasen H.JL., moneHT Kadenpsl XMMUM, KaHAUIAT TEXHHYE-
CKHX HayK, HomeHT; Enuceesa O.B., noueHt kaenps! XMMHH, KaHARIAT OHOIOTHIECKHX HAYK, KO-
HEHT).

PaccMmoTpeB npeacTaBieHHbIe Ha PEHeH3MIO MaTepHabl, PELEH3EHT IPHIIEN K CJIey FOIHM
BBEIBOJIAM:

1. TpenbsaBnendas paboyast mporpamma aucuumumHbl «B51.0.07 Xumisp (fanee mo TEKCTY
IIporpamma) coomeemcmeyem tpebosaunsm ®I'OC no nanpasnennio 35.03.04 — «Azponomusm.
IporpamMma codepoicum BCe OCHOBHEBIE pasfiensl, coomgemcmgyem TpeGOBaHHAM K HOPMaTHBHO-
METOAWYECKUM JJOKYMEHTaM.

2. Mpencrasnennas B [IporpamMme axmyansHocms yaeOHOM JUCIMIUIMHEL B PaMKaX peat-
samem OIIOIT BO me nodneosicum comuenuio — DUCLUILTHHA OTHOCHTCS K 6a30Boi 9acTH yde6HOrO
nakina — B1.

3. Ilpencrasnenusie B [IporpamMme yean INUCLMIUIMHBL coom@emcmg@ylom TpeOOBaHHSIM
@®I'OC manpasnenus 35.03.04 — «Aepornomus».

4. B coorsercTBEH ¢ [Iporpammoit 3a mucrunnunoit «b1.0.07 Xumus» 3akpenneHa 1 kom-
nemenyua. JTucommumna «51.0.07 Xumusy» u npeactasnenHas [Iporpamma cnocobra pearuzosams
HX B 0OBABIEHHBIX TpeOoBaHusIX. Pezynvmamut o6ynenus, npencrapieHusle B [Iporpamme B kxare-
ropusX 3HATh, YMETh, BIAJETh coomsemcmeyom cnelnuduKe 1 COAEPIKAHUIO TUCUMUILUIMHEI U Je-
MOHCMPUPYIOM GO3MOICHOC, TIONTYYEHIS 3asIBIEHHBIX Pe3yIETATOB.

5. O6mas TpymoéMKocTh mucHuIIHEE «b1.0.07 XyMus» cocTaBisieT 6 3a4€THBIX €IMHHIY
(216 yacos).

6. HMudopmanus o B3aHMOCBS3H H3y4acMbIX JUCIHUILTHH ¥ BOIIPOCAM UCKIIOYCHUS 1y 6m-
POBaHKs B CONEPXKAHMHK JMHCIHILIHH coomgemcmgyem NedcTBuTenbHOCTH. Jucnummuaa «51.0.07
Xumuspy B3auMocBszasa ¢ aApyrumMu aucnummHamu OITOIT BO u YyebHoro nnana nmo Hampasie-
g0 35.03.04 — «AzpoHomua» U BO3MOXKHOCTS AyOMMPOBAaHHS B COREPMAHUU OTCYTCTBYET.

7. IlpexncraBnennas IIporpamMma NpeamnoNaraeT UCTONB30BaHHE COBPEMEHHBIX 06pazoBa-
TENBHBIX TEXHONOTHH, HCIOIB3YEMBIE IPH PEaTU3all¥y Pa3THIHbIX BUAOB yueOHOM paGoThl. Dop-
MBI 06pa30BaTENbHBIX TEXHONOTUH coomseemcmayiom crienn(puKe AUCHUIIHHEL

8. IIporpamma mucuunmunsl «51.0.07 Xumus» npennonaraet 8 3aHsSTHil B MHTEPAKTHBHOM
¢bopme.

9. Bugpl, cofep)KaHhe U TPYAOEMKOCTh CaMOCTOSTENLHOM paboTEl CTyEHTOB, IPENCTaB-
nennsie B [Iporpamme, coomeemcemgyion TPeOOBAaHHMAM K IOATOTOBKE BEHIYCKHHMKOB, CONEPKa-
mmes Bo ®T'OC BO nanpasnenus 35.03.04 — «deporomusy.

10. IIpeacTaBneHHble ¥ onucanuble B [lporpamme GopMsl mexywei onenky 3Hanui (MHIU-
BHIya/IbHBIC 3a[aHHs, KOHTPOJIbHbIE PAabOThl, TECTUPOBAHMS, ONPOCH 1O TEMaM, 3alluTa Jabopa-
TOPHBIX paboT, pyOexKHbIe KOHTPONbHEIE paboThl), coomeememgyiom cliendUKe NUCIUIIMHE K
TpeOOBaHHUM K BBIIYCKHUKAM.
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®opMa TIPOMEXYTOYHOTO KOHTPOJNS 3HAHMH CTYIEHTOB, MPEAYCMOTPEHHAT [IporpavmoH,
oCylIeCTBISETC B JOPMe SK3aMeHa B [IEPBOM CEMECTpE U 3a4eTa BO BTOPOM CEMECTpe, HTO coon-
gemcmeyem CTaTYCy TUCUMILIMHDI, KaK IUCUHIIIHHE! 6230BOH YacTH y4eOHOro HHKiIa — B1 ®I'0C
nanpasnenns 35.03.04 — «dzponomusn».

11. ®opMEI OLEHKH 3HaHMH, IpencTaBnenHHble B [IporpamMmme, coomeemcmsyiom crenuduke
IUCHMIUIMHEL K TPEOOBAHUAM K BBINYCKHMKAM.

12. Yue6HO-MeTonmecKoe obecneyenue AUCUMINTHHE TIPEICTABIEHO: OCHOBHOH JMTEpa-
Typoit — 4 ucTounuMKa (6a30Bble YICGHHKH M MOCOOHS Ul CAMOCTOATENbHOH paboThI), JOTIONHH-
TENHHOH JIUTEPATYPOH — 5 HaUMEHOBaHUHN, METOIMUCCKHMM YKa3aHMAMH — 1 ucrouynuk, IHTEpHET-

pecypcaMu — 5 HCTOYHMKOB M coomeemcmeyem Tpebopanusm ®I'OC HampapleHHsS 35.03.04 -
«AepoHoMUAY.

13. MatepuansHO-TeXHHYECKOe O0GeCeYeHue AUCLHUIUIAHB COOTBETCTBYET crienupuKe
e «B1.0.07 XuMas» 1 obecreunBaeT UCIOTb30BaHAE COBPEMEHHBIX 06pa3oBaTeNbHEIX,
B TOM YHCJIC HHTEPAKTHBHEIX METONOB 00y UYEHHMS.

14. MeTomMYECKHE PEKOMEH/IAMY CTyAEHTAM M METOMMYECKHE PEKOMEHALMH TIpeno/aBa-
TEJsIM TI0 OpPTaHW3anuy OCYUeHHs MO NUCHMIIIMHE NAioT NPEACTaBICHHE O cnenuduke 00yuIeHHT
no pucmammHe «b1.0.07 Xvus».

OBIUE BLIBOJBI

Ha oCHOBaHMH TPOBEAICHHOM PELEH3UN MOXKHO CHENaTh 3aKINOYEHHE, ITO XapaKTep, CTPYK-
Typa i coepxanue paboueit nporpammsl auctmuHb! «51.0.07 Xumus OIIOI1 BO mo nampag-
neruo 35.03.04 — «Azponomus», nanpasiennocT (npo¢um) «CeleKIrs U FeHETHKA CeTbCKOX0-
3AMCTBEHHBIX KyIBTYp», «ArpobusHec», «3aluTa pacTeHUi H (UTOCAaHUTAPHBIA KOHTPOIbY,
«Tounoe 3eMienenue», «OPraHUYecKoe CENBCKOE XO3IHCTBOY (KBATM(UKAIHA BbITYCKHIKA — 6a-
Kanasp), paspaborannas Barmaser; H.JL., JOUEHTOM KaQenpsl XUMHY, KAHIMAATOM TEXHUYECKHX
Hayk, JoneHToM, 1 Emiceesoit O.B., morentoM kapenpbl XUMHH, KaHTMAATOM OUOJIOTMIECKUX Ha-
YK, KONEHTOM, cootBeTcTByeT TpeGoanusm ®I'OC BO, cospemenHEmM TpeGOBaHMAM 3KOHOMHKH,

PHIEKa TPYAA H MO3BOIMT IpU €€ pealns3alliy yCIemHO obecneynTh (HOPMHPOBAHHE 3a9BJICHHBIX
KOMIIETCHITUH.

PenenzenT: Bopucos B.A., mpodeccop xadeaps! I0OYBOBENICHHU, T€OJIOTHH naaamadToBeICHNAS,
PoccHifCKHii TOCYIapCTBEHHbIH arpapHsii yHuBepcuTeT - MCXA pMeHu . TuMu-
psi3eBa, JOKTOP GHOIOTHYECKUX HAYK, Ipodeccop s
<7

« 023 » 08 ZOQr.
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