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MunzncrepeTBoMm tocTummu Poccmiickoii Oenepanmn «26» asrycra 2020 ., PErUCTPALIMOHHBIN No
59460);
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1. MIEPEYEHD COKPAIIEHUM, NCIIOJIb3YEMEBIX B TEKCTE PABOYEN ITPOT'PAMMBI
JUCTUITJINHBI

1. OIIOII — ocuoBHas mpodeccuoHambHAsS 00pa3oBaTenbHas IporpaMma

2. YK — yauBepcaibHas KOMIIETCHIIUA

3. OIIK — o6memnpodeccuoHaNIbHAs KOMIIETEHIUSA

4., TIK — mpodeccroHanbHas KOMIIETEHIUS

5. 3.e. —3adeTHAs eIUHULA

6. ®I'OC BO — (henepanbHbIi rocy1apcTBEHHBIM 00pa30BaTENbHBIA CTaHAapT BBICIICTO
oOpa3oBaHus

7. PI1]] — pabouas mporpaMma JUCIMILIAHEL

8. ®OC — oM OIIEHOUHBIX CPEACTB

9. CP — camocrosTenbHas paborta

2. OCHOBHASI XAPAKTEPUCTHUKA JUCHUILINHBI

Llemy OCBOCHMS IACIIHATIINHEL:

- opMHupoBarHe y 00yuaromuxcs 0a30BbIX 3HAHUMN IO 00IMEH ¥ HEOPraHMIECKON XUMUH, KOTOPBIA
crtoco6CTBOBAN OB YCBOSHHIO IPOPUIMPYIONIHNX AACIUIIIAH, oOeceunBan Ob MOHMMaHHE U OCBOCHUE
METOJIOB aHANHM3a ¥ 3aKiIafblBail Obl 0asdc U IOCIEAyIoImed  OoneHKH MOop(odyHKIHOHATBHBIX,
(H3HOIOrHYECKUX COCTOSHUM ¥ IIATOJNIOTMYECKHX IPOIECCOB B OPraHW3Me JKMBOTHOTO IPH PEIICHHH
podeCCHOHANBHBIX 3a/1a4;

- IPHUBUTh HABBIKM IUIAHWPOBAHWS ¥ BBIIOIHEHMS OCHOBHBLIX OI€palldit IPU NPOBEACHUM
XHUMHYECKOTO DKCIICPUMEHTA, B TOM UHCIIE aHATUTHIECKOIO;

- JaTh CTyAEHTaM OIpeIeNEHHBI MWHHUMYM 3HAHHH 110 AHAIMTHYECKOU XUMUH, KOTOPBIA
crroco6eTBOBAN OBl YCBOCHUIO MPOGMIMPYIOUX JUCIUILIINH, 0O6ecednBal Obl IIOHMMAHUE U OCBOCHUE
METOIOB aHAIN3a U 3aKJIafbIBall Obl 6a3wc I MOCIeIyIomel IpaKTHIeCKod padoTsl;

- IIPUBHTH HABBIKY BEIIOJHEHHSI OCHOBHBIX ONEpalMil IpU MPOBEICHUH PAa3INIHBIX BUIOB aHAIA3A
¥ 00y4HTh TTpaBmiaM 00pabOTKH UX PE3yILTATOB.

3a1ayaM¥l TUCITUTLIAHEL SBILFOTCS:

- obmeo6pasoBarenbHas 3ajqaua 3aKII0YacTcs B TOM, YTOOBI JaTh OOYYalOI(MMCsl 3HAHUA IIO
TEOPETUYECKAM OCHOBAM HEOPraHWYECKOM XMMMH ¥ CBOMCTBaM Ba)KHEHINMX OMOTCHHBIX M TOKCHYHBIX
XUMIYECKUX 3JIEMEHTOB, 00pa3syeMbIX MMH IPOCTHIX U CIOKHBIX HEOPTaHWYECCKUX BEIIECTB, a TaKKe
TEOPETHUECKUM OCHOBAM aHAIMTUYECKOH XUMHUHU;

- IpHKNaQHAs 3a/1a4a OCBEIIaeT BOIPOCH], Kacaromuecs 00y4IeHHs OCHOBaM COBPEMEHHBIX METOIOB
XUMUYECKOT0 M (H3HKO-XHMHYECKOr0 aHaiuu3a M paboTe Ha COBPEMCHHOM aHATUTHIECKOM
060pyIOBAHKH, UTO 3aKJIa bIBaeT a3y M IOCIEYIOMErO PENIEHHs IPAKTHISCKUX 3a/1a4, CBA3SAHHBIX c
oreHKo# MOphHodYHKIIOHATBHBIX X HH3MOIOTHYECKUX COCTOSIHIN KUBOTHOTO OPraHU3Ma,

- CIIelHalbHasd 3a/aYa COCTOMT B PA3BUTHH y OOYJarOUIMXCH JIOTHYECKOTO MBIIIICHUS M YMEHHA
CaMOCTOSTENBHO [IJIAHUPOBATH U IIPOBOJIUTE 3KCIIEPUMEHT.

3. INTAHUPYEMBIE PE3VJIbTATHI OBYYEHWSA 11O JUCHUAILIUHE, COOTHECEHHBIE
C INTAHUPYEMBIMU PE3YJILbTATAMU OCBOEHUSA OBPA3OBATEJIbHOU
NPOI'PAMMUBI

ITpornecc u3yuenus TUCHUAILIAHEL «OOIIas, HeOpraHM4YeCKas U aHATUTHIECKAs XUMUSD) HAallPaBIICH
Ha (GOPMHPOBAHHE M DPasBUTHE CIEAYIOIUX KommeTeHnw#, cormacao ®I'OC BO mo HampaBIeHHIO
noaroroBku 19.03.01 buoTexHonorus:

OIIK-1

[InaHWpyeMBle pe3yibTaThl OOyd4eHHS II0 IUCIMIUIEHE (MOMYIO), COOTHECEHHBIE C
MHIWKATOPaMHU JTOCTUKEHNS KOMIIETEHIIMH:



Ne
n/n

Kon u HauMeHOBaHWe
KOMIIETEH [HH

Kon v HauMeHOBaHHe HHAWKATOPA
jgocTvxkenusi komnereHuun (MIK)

PeSyJﬂ:TaTbI Oﬁyqullﬂ Mo JUCHHUIIJIHHE

OIIK 1. Crioco0en
U3y4arh, aHATM3HPOBATH,
HCIIONE30BATH
Guonorudeckie 00BEKTH 1
MPOLECChI, OCHOBRIBAACH HA
33aKOHaX U
3aKOHOMEPHOCTAX
MATEMaTHISCKUX,
(U3MIECKIX, XAMHUYECKHAX
1 OHONTOrMYECKMX HayK H
HX B3aUMOCBS3IX

U-1o5k.1.1- 3HaTh MATEMATHICCKHE
METOIBI JIS aHAIu3a ¥
MOJAETHPOBaHHUS IIPOLECCOB U
MaTepHaloB

3HaTh: OCHOBHBIE 32KOHBI H 3aKOHOMEPHOCTH
busKKH, XUMUY, Hayk 0 3emMne ¥ OHONIOTHH, UX
B3aMMOCBS3M, METOIBI MATEMATHYECKOIO
AHATA3a U MOIGTHPOBAHNAS, TEOPETUIECKHUX
SKCIIEPUMEHTANBHRIX UCCIIEI0BAHMI

U-20mk.1.2. YMETH UCIIOJIBE30BATh
TEOPETUIECKUN aHaIU3 U
3KCIEPUMEHTAIBHYIO IIPOBEPKY
TEOPETUUECKUX IMIIOTE3

VMETh: TIPUMEHSITH METOIbI MATEMATHYECKOTO
aHAIK3a ¥ MOJCITUPORAHNS, HCIOIb30BATh
Guonoruyeckue 0GBEKTH U POLIECCHI,
OCHOBRIBASCH Ha 3aKOHAX U 3aKOHOMEPHOCTAX
MATEMATHYECKUX, PU3MIECKUX, XUMUYECKUX
GHONOrMYECKMX HAYK U MX B3aUMOCBA3AX

HU-301xk.1.3. Braners HaBRIKAMH
HCTIOTB30BAHMA TEOPETUIECKUX H
NpaKTHYeCKVX 3HAHUM B 061aCTH

MUINEBRIX TEXHOIOTUH,
6modapMaLeBTUKU U CMEXKHBIX
TEXHOJOTHH UL pELICHMA
CYIIECTBYIOIIUX U HOBBIX 3a1ad

Bnaners: HaBRIKAMHU IPAMEHEHWS METONOB
MaTeEMATHYECKOT0 aHaIN3a U MOIEeTUPORAHMS,
TEOPETHYECKUX U IKCIIEPUMEHTANBHEIX
WUCCIEN0RAHUMN, HCTIOIL30BAHNS OHONOTUYECKHUX
00BEKTOB U MPOLECCOB, OCHOBHRIRAACH Ha
3aKOHAX M 3aKOHOMEPHOCTAX MaTeMaTH4eCKuX,
busHdecKX, XMMUIECKUX U OHOTOTHYECKHX
HayK ¥ UX B3aHMOCBS3IX

4. MECTO JUCHUIIJINHBI B CTPYKTYPE OBPA30BATEJHbHOI MPOTPAMMABI

Jucrmmmza «O61mas, HeOpraHWYecKas M aHAIXTHYECKas XHMHA» OTHOCHTCS K 00s3aTeIbHOU
9acTH IWKJIa JUCHAIUIAH ydae6Horo mmana OIIOIl mo Hampasienumro mnoaroroskn 19.03.01
BroTexHONOrHs (YPOBEHb OAKaNABpHATa) W SBIIETCS. OOS3aTENBHOM IS OCBOEHHS IO OYHOH (opme
o0yuenus Ha 1-oM Kypce B 1 cemectpe.
[Tocnemyromue TUCIUILINHEL
o «Opranndeckas XUMUIY,
o «Dusmueckas U KOJUIOUTHAS XUMUS
o «buoxumua»

5. OFbEM JUCIIUIIJINHBI

O6uuit 06beM TUCIUINIMHEL COCTABIIsAET 4 3a4eTHBIC eIUHUNEL, 144 Jaca.

Ounas ¢gopma o0yqdeHHs

Bun yac6soit paGoTs! Bcero, Oumnas bopma 00ydeHAS
qac. CeMecTp
O6mmuit 00beM IHCHMIIIHHEI 144 1
Konrakraas pa6oTa (ayAuTopHas): 85 85
JIEKIUHU 36 36
3aHATHA CEMUHApPCKOTO THIIA, B TOM YHCIE: 36 36
CEMUHApPEI , - -
KOJUTOKBHYMBI - -
MPAKTUIECKUE 3aHATHA 18 18
MPAKTAKYMBL - -




nmabopaTopHbIe paboThI 18 18
Opyrie BUIBI KOHTaKTHOH paboTE! 13 13
KonTakTHas paGoTa (BHeayIHTOPHas) - -

CamocTrosTejbHas paGoTa 00ydal0HXCs: 50 50
M3y9IEHVE TeOPETUYECKOTO Kypea - -

BBIIONHEHHKE foMarmiHux 3amanuit (PP, pemenue 3anad, - -

pedepar, 3cce U IPyToe)

KypCOBOE TIPOSKTHPOBAHHUE - -

JpYTHe BUIBI CAaMOCTOSTENBHON PaboThl 50 50
IIpomekyTOYHAS aTTECTALUS: - 9 9

3a4eT - -

9K3aMeH 9 9

OpyrHe BUIBI IPOMEKYTOTHOM aTTeCTaluu - -

5. COOEPKAHUE JUCITUIIJINHBI

Pasgeanl qUCHHIIINHBIL:

Ounast popma o00ydeHHs

Ounas popma
3aHsaTUS CEMHHAPCKOro THIIA,
Ne HaunmenoBanue 4ac. WK
pasnena pasziena Jlexnun, CPC,
yac. CemMuHapbl IIpaKTHKYMBI, yac.
npakTuyeckne | JgabopaTopHbIe
3aHATHS U IP. paGoThl
OCHOBHEIE OIIK-1.1.1,
1 CTEXHOMETPUUECKHE OIK-1.2.1,
3aKOHBI XUMHUH 2 2 2 25 OIIK-1.3.1
3aKOHOMEPHOCTH OIIK-1.1.1,
2 TIPOTEKaHUA 4 2 - 5 OIK-1.2.1,
XUMHAYECKUX PeaKIii OIIK-1.3.1
OIIK-1.1.1,
3 PacTBOpHI 8 6 4 12,5 | OIIK-1.2.1,
OIIK-1.3.1
Cosiin S OIIK-1.1.1,
4 ‘ e"iTB e 4 3 : 2,5 | OIK-1.2.1,
pemectsa OITK-1.3.1
OKHUCIIHTENBHO- OIIK-1.1.1,
BOCCTaHOBUTEIIEHEIE OIIK-1.2.1,
§ peaKiyu u 4 2 - 2,5 | OIIK-1.3.1
3aKOHOMEPHOCTH  HX
MPOTEKAHUA
Xumust VGI/IOFCHHHX e
6 5 10 2 - 15 OIK-1.2.1,
9JIEMEHTOB OIK-1.3.1
7 AHanmATHIecKas XUMUA 4 2 12 10 OIIK-1.1.1,




OIIK-1.2.1,
OIIK-1.3.1

Hroro: | 36

18 18 50

Coaepmanne JUCHHUIIIMHBI IO BHIAaAM 3aHATHIL:

JleKLMOHHBIE 3aHATHS

Oo0nem,
HaumeHoBanune yac
Ne pa3snena )
Tema nexkuuu
pa3aeJia JUCHHUIVITHHBI
(monyuist) O04HO
OcHOBHEIE .
) ) OCHOBHBIE TIOHATHS ¥ CTEXUOMETPUIECKIE 32aKOHBI XUMUH.
L. CTEXHOMETPUIECKHE " 2
OKBUBAJICHT, 3aKOH 3KBUBAICHTHBIX OTHOIICHHUM.
3aKOHBI XUMHHU
OCHOBBI XUMHUUECKOU TEPMOAUHAMUKH. 2
3aKOHOMEPHOCTH
5 MPOTEKAHUA
' XAMHIECKUX
peaknuin
KuHetrnka XUMHUIECKUX IpOLECCOB. Xumuueckoe PaBHOBECHE. 2
PacTBOpEL: CrIOCOOBI IPUTOTOBIICHKS M BEIPAKEHIHST COCTaBa
pacteopoB. CBo#cTBA pa30aBIeHHBIX PACTBOPOB 2
HE3NEKTPOIIATOB.
CBo#CcTBa PacTBOPOB CHJIBHBIX U CIIAa0BIX 3IEKTPOJIUTOB. 2
3. PactBOpEI
Juccormarus Boasl. pH pacisopos 2
Tupponus coneil. BydepHrle pacTBOpEI 2
A COCTaB ¥ CTPOGHHE Crpoenne aToMa. XUMHUIECKas CBA3b. 2
' BEIIECTIRA
Hepnomﬂecmﬁ 3dKOH U IEPUOIHAYECKast CUCTEMa JIIEMEHTOB. 2
OKHCITUTETBHO- )
5 OKHUCIHATENEHO-BOCCTaHOBHATENBHEIC PEAKIINN, 2
BOCCTAHOBUTEJIBHBIC




peaKmy u
3aKOHOMEPHOCTH UX
MPOTEKaHU

KoMmIekcHple COeTUHEHN.

XMy OUOTEHHBIX

0630p XUMUK HEKOTOPBIX OHOTEHHBIX HIIEMEHTOB (METAJLIOB).

6
S
STIGMEHTOB 0630p XUMHK HEKOTOPBIX OHOTCHHBIX TIEMEHTOB (HEMETAILIOB).
[IpeaMeT ¥ 331891 aHAUTHIECKOH XUMUH. OCHOBBI
" ., KaYeCTBEHHOTO aHAIH3a.
XAMUA

OCHOBBI KOJIMYECTBEHHOTO aHANM3a. TurpuMeTpus. Pusnko-

XUMHUYECKHEe METOIBI aHAIIA34a.

3ansaTusa CEMHHAPCKOI0 TUIIA, IPAKTHYECCKHE 3aHATHSH

Oo0nem,
Ne HaumeHnoBanue paszaena Hat:
TeMa 3aHsITHsI, KPATKOE cofiepARaHue
pasnena JECHMIUIAHBI (MOYJIs1)
04HO
TexHuka Ge3011aCHOCTH B XUMHUIECKOH
OcHoBHbIE nabopatopun. OCHORHEIE KNTACCHl HEOPTaHUYECKUX 5
1 CTEXHOMETPHUECKUE COeNHHCHMIL.
3aKOHBI XUMUH
DKBUBAJIEHT. 3aKOH SKBMBANCHTHRIX OTHOLIEHHH.
XuMuyeckas TepMOIMHAMUKA. DHEPIreTUKa
WYEeCKUX Mponeccos. Hampz 15 KAH
3AKOHOMEDHOCTH XHMHIECKUX Tpotteccos. Harpas/ieHue mpotex: U
- E . peaxuaif. 2
2 MPOTEKAHUST XUMUIECKHUX
eaKLUH .
peak KuHeTHKa XUMHYECKUX peakini. XUMUUECKOe
DaBHOBECHE.
CriocoGbI BRIpaXEHUS COCIaBa PaCTBOPOB.
2
Caoifctsa pa3BaBIeHHEIX PACTBOPOB
HEANEKTPOTUTOB.
CBOICTBa paCcTBOPOB AMEKTPOTUTOB. [ Haponn3
3 Pacisopnt PacE p , P Hp 2
coneit. luccoimanus BOEL
Honnsie paBHOBECHS B pacTBopax. KommekcHeie
COEIMHEHHS. 2
Bydepueie pacteopsl. K2
Coc14B U CTPOCHHE
4 P Crpoenue atoMa. XUMUIECKas CBA3b. 2
BEIECTRA
OKuCIUTENBHO-
BOCCTAHOBUTENIBHEIE
5 peakLWH 1 OKHCIUTENEHO-BOCCTAHOBUTENEHBIC PEAKLIAM 2
3aKOHOMEPHOCTH X
MPOTEKAHUS
XMUgecKkre CROMCTBA HEKOTOPRIX
OUOTEHHBIX IEMEHTOB (METAJLIOB).
6 Xumus OUOrEHHBIX 2
JNEMEHTOB "
XyMHUIECKHE CBOMCTBA HEKOTOPEIX
OUOTEHHEBIX 3IIEMEHTOB (HEMETAIITOB).
. KonuuectseHHEIE U Ka4eCTBEHHBIE METOIBI aHAIN3A.
7 AHATUTHYECKAS XUMUS 2
OcoGeHHOCTH PELICHHMS 3a1a9.




JlabopaTopHbie padoThI

Oomnem, uac.
Ne HaumeHoBaHue pasjiena
Tema 3aHSITHsI, KpaTKOe coJepskaHHe
pasgena JUACLUMILIMHBL (MOIYJIs)
04YHO
OCHOBHEIE 2
1 CTEXHOMETPUIECKUE OnpeneneHue MONSPHOH Macchl 9KBUBATEHTA.
34KOHBI XUMHH
TIpUroToRIEHAE PACTBOPOB 3alaHHOM 4
3 Pacisopst p P - POB 331
KOHLIEHTPALUH.
OCHOBBI CTAHIAPTU3AIIMK U METPOJIOTHH. 2
[IpHroTORNEHHE CTAHNAPTHEIX PACIBOPOB.
KucnoTHO-0CHOBHOE TUTPOBAHHME. 2
OrmpeneneHue aMMHIaka METO0OM 00paTHOTO 2
THTPOBAHUS.
7 Ananurugeckas xumus | OKUCITHTEIEHO-BOCCTaHOBHTENIBHOE TUTPOBAHHE. 2
OmnpeneneHue akTUBHOIO XIOpa.
KommiekCUMETpUYecKOe TUTPOBAHUE. 2
CoBMECTHOE OIIpeNeNICHHE HOHOB.
KoMmnekcuMeTpruIecKoe TUTPOBAHHUE. 2
Ompenenenue o0mel xECTKOCTH BOAHBIX
pacTBOpOB.
CamocrosiTeJibHast paboTa 00y4aromerocs
HaumeHopanue Bux CPC OGwem,
Ne pasgena qac.
Tema 3aHATHS, KPAaTKOE COAepKaHUe
pasnena JUCUMIUIMHBI
(moxynst) 04HO
WsyueHne Te0peTuuecKoro
matepuana. Msydenne
BHUIEONEKLIH, Pa3MELIEHHEIX B
Texunka 6830TaCHOCTH B XUMUUIECKOHR otkpeitoMm goctyme (YouTube,
naBoparopun. OCHOBHEIE KITACCEI Coursera u 1p.). [logroroeka x
HEeOpraHU9eCKUX COSITUHEHHM. 3aHATHASM. BEITIOJIHEHHE
IOMAaUTHKX 3anaHuil. Peuienne
- . Nonrororka k
OcHOBHEIE 3?_““ i ﬁ'a
anope anoTe.
1 CTEXHOMETPHUYCSCKHE {EUDpETIPHON PARATS 2,5
3AKOHBI XMMHUHI i )
WsydeHue TeOpEeTUIecKOro
marepuana. M3ydenne
BUJIS0NIEKLHAH, pa3MEIIEHHEIX B
OKBHBAICHT. 3aKOH IKBUBAICHTHBIX orkperroM goctyne (YouTube, -
OTHOIIEHHUH. Coursera u 1p.). Iloaroroska x
3aHATHSIM. BEIIONHEHKE
JOMALUHUX 3a0aHui. Peluenue
3amad.
WsyueHne TeOpEeTUIECKOro
) ) ; o Matepuana. U3yuenue
34KOHOMEPHOCTH XUMHYeCKas TEPMOIMHAMHKA, DHEPIeTUKd e
_ BUIIEONEKLIUH, PA3MEILICHHEIX B
2 MPOTEKAHNSL XUMHYecKUX nponeccos. Hanpasnenue i 5
" S otkperrom poctyne (YouTube,
XUMHYECKUX peakLuh MPOTEKAHHUS PEAKLMH. i
Coursera u zap.). Ilogrororka k
3aHsATHSIM. BeIonHeHNE




MOMAllHUX 3anaHuid. Peurerue
3a1ad.

Kuneruka XUMUUECKUX PeakLIdi.
XAMUHYECKOE paBHOBECHE.

UsydeHne TeOPETUIECKOTO
Matepuana. Msydenne
BHIEONEKIHH, PA3MELIEHHEIX B
otkpertoM poctyre (YouTube,
Coursera u 1p.). Ilonrotoeka k
3aHATHSIM. BRIoNHEeHKE
JIOMallHUX 3anaHui. Pelnenue
3anad. [TogroToBka K
naGopaTtopHoi pabore.

PacrBopsl

CriocoGel BRIpaKeHHSA COCTaBa PACIBOPOB.

W3ydeHne TeopeTuIeckoro
Matepuana. M3ydenve
BUIEONCKITAM, pa3MEILECHHEIX B
otkperrom gocrymne (YouTube,
Coursera u ap.). [Toaroroska x
3aHATHSM. BRioHeHNE
IOMalllHKMX 3anaHuil. Pewenve
3a7ad.

Caotiicra pa3GaBIEHHEIX PaCIBOPOB
HE3IEKTPOIUTOB.

H3ydeHue TeOPETUIECKOTO
MaTepuana. Msyuenue
BUIEOTIEKLAH, Pa3MELICHHEIX B
orkperroM pocryne (YouTube,
Coursera u 1p.). IToaroroeka K
3aHATHAIM. BRIMOTHEHHE
JOMaLIHKX 3anaHui. Pemenne
3amad.

3,5

CaoiictBa pacTBOPOB NMEKTPOIIMTOB.
Tunponus comeit. JucconUanus BOIHL

Hsyuenne TeopeTuieckoro
Matepuana. Msyuenue
BUJICONEKLIMH, pa3MEIIEHHEIX B
otkpeitoMm moctyre (YouTube,
Coursera u 1p.). [Tonroroska x
3aHATHSM. BhirtonHeHne
JOMaliHUX 3ananuil. Pemenve
3amad.

Hounnrre PaBHOBECHA B paciBopax.
KoMmnekcHble COSTUHEHNUS.

H3y4eHne TeOpPEeTUIECKOIO
Matepuana. M3yuenne
BUIIEONEKLUAH, pa3MELIEHHEIX B
otkperrom goctyne (YouTube,
Coursera u np.). [TloaroToska k
3aHATHAIM. BEINOIHEHKE
IOMALIHUX 3a1aHui. Pelienne
3amad.

Bydepusie pactsopsl. K2

Hzydenue TeOpETUISCKOTO
marepuana. Msyuenne
BUIEONEKLUHA, Pa3MELLEHHBIX B
otkperroM noctyne (YouTube,
Coursera u 1p.). IToaroroska x
3aHATHSM. BrIoHeHe
JOMALIHKX 3a0aHui. Pemenne
3ama.

CoctaB U CTpOSHHE
BELLECIBA

Crpoenue atoMa. XUMHYECKAT CBS3b.

W3yueHue TeopeTuIecKoro
Marepuana. M3ydenne
BUIICONEKLMHA, pa3MELICHHBIX B
otkpeitom noctyne (YouTube,
Coursera u ap.). [logrotoska K
3aHATHSIM. BERIIONHEHKE
IOMAILHUX 3a0aHui. Penrenue
3anad.

2,5

OKUCTUTENRHO-
BOCCTAHOBUTENLHEIE
peaKl K

OKUCTUTENEHO-BOCCTaHOBUTENIBHEIE
peakuun

H3yueHue TeOPETUIECKOrO
Matepuana. Msyuenne
BUICOTCKLIUH, PA3MELICHHEIX B

2:5
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3aKOHOMEPHOCTH MX
TIPOTEKAHUSA

otkperrom gocrymne (YouTube,
Coursera u 1p.). [loaroroska
noxnana (pedepara).

XuMus OHOTeHHBIX
37IEMEHTOB

XUMUSA HEKOTOPEIX OHOTEHHBIX 3TIEMEHTOB.

H3ydeHye TeOPETUIECKOro
MatepHana. M3ydenne
BUIEOTEKIINH, Pa3MELIEHHBIX B
orkperrom goctyme (YouTube,
Coursera u 1p.). [Tonroroska
noknana (pedepara).

15

Ananuryuyeckas XUMUSL

OCHOBHI CTAHIAPTUIATIME 1 METPOJIOTHH.
IpuroTOBIEHUE CTAHAAPTHEIX PACTBOPOB.

H3yueHue TeopeTUiEcKOro
Matepuana. Uzygenne
BUIEOTEKLINH, Pa3MEIIEHHEIX B
otkpeiroM goctyme (YouTube,
Coursera u ap.). [Toaroroska k
3aHATUIM. BRIMOTHEHHE
JOMAIIHKUX 3ananuit. PenteHue
3anad. [ToiroTorka K
naGopaTtopHol paloTe.

KucnorHo-oCHOBHOE TUTPOBAHHUC.

W3ydeHne TeOpEeTHIECKOro
Marepuana. M3yueHne
BHACONCKLNH, pa3MELLICHHBIX B
otkpeiTom moctyre (YouTube,
Coursera u 1p.). Iloaroroeka K
3aHATHSIM. BrImonuenue
JOMAaLITHUX 3anaHui. Pelienue
3amad. [lonroToska x
naGopaTopHO# paGoTe.

Omnpenenense aMMHaka METOA0M 0GpATHOTO
TUTPOBAHUSL.

HzydeHne Te0peTHIECKOro
Martepuana. Msydenne
BUIIEONIEKIINM, PAa3MELICHHEIX B
otkperroM poctyte (YouTube,
Coursera u 1p.). IToaroroska K
3aHATHSM, BBITOITHEHNE
JOMAUIHUX 3aqaHui. Pelenne
3amau. [logroroska K
naGopaTopHo#t paboTe.

OKUCTUTEITEHO-BOCCTAHOBUTEIIBHOE

tuTpoRanue. ONpeNeneHUe aKTUBHOIO XII0pa.

W3ydeHue TeOpeTHIECKOro
Mareprana. Msydenne
BUIEONCKIMH, Pa3MELLEHHEIX B
otkpeiTom poctyre (YouTube,
Coursera u 1p.). I[Tonroroska x
3aHATHIM. BRITONHEHKE
JOMAaLIHKX 3ananuii. Pemenne
3anad. [TogroToska K
naGopaTopHO# paboTe.

KOMHJ’ICKCP[MClpH‘{@C-KOG TUTPORAHHUC.
CoBMeCTHOE OIPEACNICHNE HOHOB.

U3sydeHne TEOPETHUECKOIO
Mmatepuana. Mzydenne
BHIESOTECKUMHN, Pa3MCIICHHEIX B
otkperrom goctyne (YouTube,
Coursera u 1p.). [Toarorosxa K
3aHATHSIM. BRIoNTHEHHE
JOMalIHuX 3ananuit. Pemenne
3anad. [TonroroBka K
naGopaTopHoit paboTe.

KoMmekcuMEeTpHHecKoe TUTPOBAHHUE.
OmnpeneneHue 00MIeH KECTKOCTHA BOTHEIX
PACTBOPOB.

HzydeHue TEOPETUIECKOIO
Matepuana. Msyuenune
BUICOICKLMH, pa3MEILICHHBIX B
otkperroM poctyne (YouTube,
Coursera 1 1p.). Iloaroroska K
3aHATHSM. BrinonHenue
JOMALIHKUX 3a0aHuil. Peurenue
3anad. [Toarororka K
naGoparopHoi paboTe.
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6. YAEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OGECIIEYEHUE

HepequL OCHOBHOI 1 [IOI[OJ'IHI/ITEJ'II)HOﬁ JIUTEPATYypPbI:

QcHOBHAg JIUTEPATYpA:

i

3.

MaptsiHoBa, T. B. Heopraumaeckas xumus : yueOrux / T. B. MapTeiHoBa, U. W. Cymonurxas, 0. C.
Areepa. — 2- U3, HCIp. U fom. — Mocksa : UHOPA-M, 2023. — 348 c. + [Jlon. MaTepHalbl
[DeKTpoHHEIH pecype]. — (Bsicimee o6pasoBanue: bakanaBpuar). — DOI 10.12737/1860987. -
ISBN 978-5-16-017553-9. - Texer : anexkTpoHHBIA. - URL:
https://znanium.conV/catalog/product/1860987 (nara obpamenus: 13.06.2023). — Pexxum NOCTyIIa: 11O
TIOJTITICKE.

Usauos, B. I'. Heopraumueckas xumust. Kpatkuit kype / B.I'. WBaros, O.H. I'epa. - M.: KYPC: HUL]
MH®PA-M, 2019. - 256 ¢. - ISBN 978-5-905554-60-5. - Texct : anexrponnsi. - URL:
https://znanium.com/catalog/product/1026945 (nata o6pamerus: 13.10.2020). — Pexxum focTyna: Mo
TIOJITTUCKE.

Anaymmrdeckas xumus | yae6auk / H. Y. Mosuag, P. I'. Pomanosa, T. C. T'opbyHoBa [m op.]. —

Mockga : THOPA-M, 2023. — 394 ¢. — (Bricmee o6paszoBanue: bakanaspuar). — DOI
10.12737/12562. - ISBN 978-5-16-009311-6. - Tekcr : snekTpoHHbIA. - URL:
https://znanium.com/catalog/product/1913234 (nara o6pamenus: 13.06.2023). — Pexxum J0CTyna: 10

IIOAIIMCKE.

JIlommoMHHUTENbHAS IUTEPATYpPA.

ks

OCHOBEI aHATUTHYECKOM XAMIH | MpakTHdecKkoe pykoBozcTso / 10. A. Bap6anar, A. B. I'apmar, 0.
B. Monoraposa [u ap.] ; mox pex. akax. FO. A. 3omoToBa, n-pa xuMm. Hayk T. H. ITlexoBioBo# u
kamg.xuM.Hayk K. B. Ockonka. - 3-e u3z. - Mocksa : JlaGoparopus 3HaHHH, 2021.-465c. -
(YueGHHK 1 BBICIIeH mKoer). - ISBN 978-5-906828-21-7. - Tekcr : snmekTpoHHB. - URL:
https://znanium.com/catalog/product/1984054 (nata obpamenus: 13.06.2023). — PexuM focTyma: mo
ITOIITHCKE.

Kebentses, A. V. AmanuTrdgeckas XuMus., XUMAIECKIE METOIE aHAIK3a : y4eOHO® nocobue / A.W.
XKeb6enrses, A.K. XKepuocek, V.E. TanyTs. — 2-¢ u3n. — Munck : Hosoe 3uanue ; Mocksa :
MH®PA-M, 2023. — 542 c. — (Bricmee o6pasoBanne: bakanaspuar). - ISBN 978-5-16-004685-3. -
Texcr : anexTporHsii. - URL: https:/znanium.com/catalog/product/1940916 (nata obparmeHus:
13.06.2023). — Pexxum nocTyna: o moIImucKe.

HepequL PeCYpPCoOB CETH I/IHTepHeT, He00X0AUMBIX JJisl 0CBOCHHS THCHHUIIIMHBI:

Ne HauMeHoBaHHUe Ccbuika Ha pecype JIoCTYNHOCTh

HupopManHOHHO-CIPABOYHEIE CHCTEMBI

DNeKTPOHHO-0HOIHOTEYHbIE CHCTEMBI

3. DIeKTPOHHO-ONOMHOTEYHASL CHCTEMA https://znanium.com PexuM gocTymna: Ui aBTOpH3.

«ZNANIUM. COM» TIOJTR30BATENEH

TIpodeccnoHanbHbIe 62361 AAHHBIX

1. PubMed hitps:/pubmed.ncbintm.nih.gov/ Pexum moctyma: s aBTOpHU3.

[I0TR30BATENEH

Pecypest ®TBOY BO MITABMub — MBA um. K.H. CxpsibuHa

1. O6pazorarensHbii noptan MTABMub - https://portal.mgavm.ru/dogin/index.php PexuM mocTynia: Ui aBTOpH3.
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MBA nmenu K.W. Cxpsibuna

HOJIR30BaTCIeH

7. IEPEYEHD ITPOTPAMMHOI'O OBECIIEYEHUA

JInneH3n0OHHOE U CBOGO}IHO pacnpocTpaHsieMoe NporpamMmMHoOe oﬁecnequne, B TOM 4YHCJIC
0T€4EeCTBCHHOI'0 NNPOU3BOACTBA:

[TpaBoo6nagarens I10 JlOCTYITHOCTE ) . G
) ) . Ccrinka Ha EQuHbIN peccIp pOCCHHCKUX
Ne HammMernoaunue (ranMeHoBaHpe BIamenbla | (IMLEH3HOHHOE, CBOGOTHO
. N - nporpamm s OBM u Bl (pn HAMM4HUK)
TIO, crpaHa) PACTIPOCTPAHIEMOE)
OrmepallMoHAas cHCTEMA « TEX» "BOOO, 7 i A
1. CPAITIOEE v ; OOVO_ BIOaTERn, CBU,‘_kﬂHO ) https://recstr.digital.gov.ru/reestt/307624/
UBLinux Poccuiickas @enepanys PACIIPOCTPAHIEMOE
WCHBIC TIPHIIOWSHA (Amvu Ila D 7 o .
2. Qgpicret op e OPO (:AH T APEHED™, CRaRazHD https:-reesir.digital.gov.ru/reestr/308464/
AlterOffice Poccutickas Qenepaims paciipocTpaHseMoe
Kommnauns «Jloxtop Beb " 5 -
3. Anrtusupyc Dr. Web. - raHu Aaxrop Bebo, JInneH3noHHOS hitps:/reesir.digital.gov.ru/reestr/301426/
Poccuiickas enepanms
8. OHEHOYHBIE CPEACTBA

OLEeHOYHEIE CPEACTBA IS TPOBEJEHHMs TEKYIIEro M IIPOMEXYTOIHOTO KOHTPOILL 3HAHHH IO
maciumiaHe  «OBInas, HeopraHmdecKas M AHAIMTAYECKas XUMMIS» IPEICTaBIeHbl B Buiae (oHIa
omeHOYHBIX cpeficTs (nanee — ®OC) B [IprinoxeHNN K HacToAImed pabodeit mporpaMMe JUCIIUILIHHEL

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJUCHHIIIIAHBI

Ne n/m

Bupn ayautopHoro ¢onaa OcHaleHHOCTh
CrenuanbHBIE TOMELSHHS
1. 3aHATHs NeKLUOHHOI0 THIIA — JIEKIIMOHHAS ayIUTOPUL My neTuMenuiiHoe 060pyn0BaHHE
Ne 3 rnasHoro kopiyca (aKpaH, TPOEKTOP, KOMIIBIOTED)
2. 3ausaTus 1afoparopHO-IPAKTUYECKOr0 THIIA — JIaGopaTopHEIE CTONE, BRITSHKHEIES MIkadbl, TabopaTopHas ocyaa,
aymuropru Ne 448, 450 rnasHOro kopryca mikael TS XpaHEHHUS TTOCYIBI M CyXUX PEaKTHBOB, BECH],
AMEKTPUIECKUE TIMTKA
IToMeLIeH s JUIsS CAaMOCTOSTeIBHOM paboThl
3. TMoMelnenye A CAMOCTOSNTENBHOM PaGoThl B Ay IUTOPUH

Ne 446 rinaBHOro KopIiyca

CrenvanusupoBannas ydeGHas MeGens, 10cka, MyIbTUMeTHHHOS

o6opynoraHue

(oKpaH, IpoeKTop, KOMITRIOTED)
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[Tpunoxenue

®OHJ[ OITEHOYHLIX CPEICTB
TeKyIIero KOHTPO/Is / IPOMEKYTOTHON aTTeCTAlnK o0y4Jaromuxcst
npu ocsoennn OIIOII BO, peanusyromeii oIroc BO

Kadgheopa
xumuu umenu npogeccopos C.H. Agonckozo, A1 Manaxoea

PABOYAS ITPOTPAMMA JUCHUILIAHBI
«Ofmas, HeOPraHMIecKasi i AHATUTHICCKAT XUMMSD)
Hamnpag/ieHne noAroToBKU

19.03.01 buoTeXHOIOTUI

IIpo¢uap MOAroTOBKH
BetepunapHas OHOTEXHOIOTUSA

Vposens Bbicmero 06pasoBaHus
bakanaspuar

dbopma o0ydeHus: OYHas

rojx mpuemMa: 2022
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1. OIIEHKA PE3YJIbTATOB OCBOEHUA TUCHUILIAHBI

OreHKa ypoBHS yueOHbBIX JOCTHKEHHH 00yJaloIuXcs [0 UCIUIIINHE OCYIIECTBIACTCA B BUIC
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOH aTTeCTAlU .

TeKyII.II/Iﬁ KOHTPOJBb YCIIEBA€MOCTH II0 TUCITHUIIIMHE OCYINECTBIIICTCA B (bOpMaXI

1. Onpoc
2. Teer
3. Kourpompras pabora

4. BpIioiHeHue TOMAITHAX 3alaHui

IIpoMesxyTO9HAS ATTECTANAA 10 IUCIHIIIMHE OCYIECTBIAETCS B popMme 3K3aMeHa, IIPH STOM
IIPOBOJIATCS OLEHKA CTEICHH [OTHOTEI ¥ Ka4eCTBa OCBOCHMUS KOMIICTEHIIUY B COOTBETCTBHH C
IIAHAPYEMBIMA PE3yJIbTaTaMK 00ydeHHs 10 JUCIUILIHHE.

2, COOTHOIHEHI/IEuHOKA?ﬁATEJIEﬁ U KPUTEPUEB OLIEHUBAHUA KOMIIETEHITAN
CO MIKAJION OIIEHUBAHMS 1 YPOBHEM X C@OPMUPOBAHHOCTHU

IToka3aTenu KpuTepuii onieHHBaHUsA MIkana YpoeeHs
KOMIIETeHLINH oneHuea | cGopMHpPOBAHHONI
HUSA KOMIIeTeHIHH
OIIK-1
3uathb: I'nyGokue 3HAHWS OCHOBHBIC 33aKOHOB M 3aKOHOMEPHOCTEH |  Orymgmo BoIicokumit
OCHOBHEIE 3aKOHBI U | QU3NKHK, XMMUHK, Hayk o 3emne U OMOIOrWH, UX B3aUMOCBS3H,
34KOHOMEPHOCTH (du3uKH, | METOIOB MATEMATHYECKOr0 dHauuW3a ¥ MONE/NHPOBAHAS,
XUMUM, HAyK O 3eMIe M | TEOPeIHIECKUX U IKCTIEPUMEHTANLHEIX HCCIeI0BAHUNA.
GHONIOTHY, WX B3aWMOCBs3H, | HecyinecTseHHble OMKOKA B TPEICTaRNeHUA 00 OCHOBHEIX Xopomo TIOBBIMIEHHLIH
METOIEI MATEMaTUYECKOI0 | 3aKOHAX M 3aKOHOMEPHOCTAX (QU3MKM, XUMUH, HayK O 3emMie U
aHanM3a ¥ MOJICIMPOBAHHA, | GHONIOTMH, MX B3AWMOCBA3M,  METONAX MaIeMaTHYecKoro
TEOPETUYECKHUX 4 | aHamm3a u MOZIETUPOBAHNUS, TEOPETUHECKUX %4
3KCIIEPUMEHTAIBHBIX IKCICPHMEHTANIBHBIX HCCTIEIOBAaHUMI.
HCCIIeOBAHNH. DparMeHTapHble [PSNCTARNIEHUS 00 OCHOBHEIX 3aKOHAX H | VIoRIETBO TToporossIit
3aKOHOMEpHOCTSIX BDU3MKHM, XUMHH, Hayk 0 3emie U Gronoruy, PHTENBHO
UX B3aWMOCBS3M,  METOJAX MATEMATHHYECKOr0 aHaiusa U
MOJIENIMPOBAHHS, TEOPETHYECKMX M IKCIICPUMEHTATBHBIX
HCCIE0BAHUM,
OtcyTciBHe 3HAHUMH (MpeCTaBNeHuiT) 00 OCHOBHEIX 3aKOHaX M | Heymopner | He chopMupoBaH
3aKOHOMEPHOCTAX (DM3MKH, XUMHUH, HayK O 3eMIie U GHOJIOTHH, BODHTENBH
MX B3aMMOCBS3H,  METOaX MAIeMaTHYeCKOro aHanusa MU "
MOJENMPOBAHNS, TCOPETUYECKUX M 3KCIICPUMEHTAIBHBIX
WCCIIeOBAHUH.
YmeTs: ChopmuposanHOe YMEHHE TIPUMEHSTh METOIE! |  OTITHIHO BricoKit
TIPUMEHSATD METOIBl | MATEMATMYeCKOro aHalusa ¥ MOJIeNHMPOBAaHUS, HCIOJB30BAThH
MaTeMardyeckoro aHanusa M | Ouonorudeckue OOBEKTHI M IPOIECCH, OCHOBRIBAICH HA
MOJICIUPORAHNS, 3aKOHAX M 3aKOHOMEPHOCTSX MaTeMaTUIecKuX, (H3HYECcKHX,
KCIIONE30BATh OGHOTOTHYECKHE | XHMUYECKUX M OMOTOrMYECKUX HAYK U WX B3aUMOCRA3AX,
0GBEKTHI u NpOMEccH, | B IenoM YCHellHoe, HO COASP/KAIee OTAENbHbIE MpoGemsl Xopomo [TOBbLIMEHHbIH
OCHOBRIBAICH HA 3@KOHAX U | yMeHHEe MPHMEHATh METOIbl MATeMarHdecKoro aHanusa |
3aKOHOMEPHOCTSIX MOJIENHAPOBAHUS, HCIOIB30BATh OMONOTHdeckde OCBCKTHl 1
MaTeMaTHIECKUX, [pOLECCH], OCHOBRIBASCH HA 3aKOHAX M 3aKOHOMEPHOCTAX
QU3NIECKMX, XVMHYECKHX M | MATeMaTHUYCCKUX, (QU3NIECKUX, XUMUUECKAX U OHONOTHISCKIX
OGuoNmordueckux HayK H HX | HayK ¥ UX B3aUMOCBA3AX.
B3dUMOCBA3AX. VMeTh UaCTMYHO IPUMEHATH METONBl MAaTeMaTUdecKoro | ViomjeTBO IToporoBsrit
aHAIM3a ¥ MONENHAPOBAHWSA, WCIONB30BATE OHONOIUIECKUE DHTEIIbHO
O00BEKTEl M TPOLECCH, OCHOBRIBAACH Ha 3akOHAX H
33aKOHOMEPHOCTAX MAaTEMATHUECKUX, QUNICCKUX, XUMUIECKUX
1 GHONOTHYECKUX HAYK U UX B3aUMOCBSA3SX.
OtcyTciBre yMEHHM TNPUMEHATh METOABl MATEMATHIeckoro | Heynormer | He chopMupoBan
aHAlM3a M MOICIMPOBAHHMS, HCIIONB30BATE OHONOIHYECKHE BOpHTE/BH
0GBeKThl M TPOIECCH, OCHOBRIBASICH HA 3aKOHAX U &
3dKOHOMEPHOCTAX MaIeMaTHYSCKUX, q)I/BI/I‘{CL‘-KMX, XUMHYECKUX
7 GHONOTHYECKMX HAYK U HX B3aUMOCBA3SX.
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Buagern:
HABRIKAMH MPAMEHEHNS
METOIOB  MATEMaTUYECKOro
aHaM3a W MOJIETHpPORAHUS,
TEOPETUUECKUX U
IKCIIEPAMEHTANBHRIX
HCCIeI0BaHMUH,
KCII0NTB30BAHUS
OHOIOTHUECKUX OOBEKTOB U
MPOLIECCOB, OCHOBRIBASCH HA

3aKOHaX ¥ 3aKOHOMEDHOCTAX
MaTeMaTHYeCckUX,
GM3UHeCcKUX, XUMHYECKUX U
GUOMOTHYECKUX HayK M HX
B3aMMOCRS3SX.

Venemwaoe W CHCTEMATMYEcKoe IPUMEHEHHWE  METOZOB
M@TeMaTHYECKOr0 AaHATN3a U MOJIeIPOBAHNUS, TEOPETUIECKUX U
IKCIEPUMEHTATBHBIX UCCIIEN0BAHNH, UCIIONTB30BAHMS
6uonorudeckux OGBEKTOB M IIPOLECCOB, OCHOBRIBASCH HA
3aKOHAX M 3aKOHOMEPHOCTSX MATEMATHYECKHX, (QU3MUECKUX,
XUMHHECKUX ¥ 6HOIOTHYECKUX HAYK M MX B3AUMOCRBS3SX.

OTIHIHO Bricokuit

B UenoM YCHENIHOE, HO CONEp/Kallee OTAENBHRIE HpoGes!
IpYMEHEHHE  METOZOB  MAreMaTMuecKoro — aHaiksa |
MOJETHPORAHHS, TECOPETMUECKUX U 3KCIEPHMCHTANBHEIX
HCCIeNOBAHN, MCIONR30BAHUS OHOTOTHYECKUX OOBEKTOB H
HpOLECCOB, OCHOBRIBASCH HA 3aKOHAX M 3aKOHOMEPHOCTSX
MATEeMATHYECKMX, DU3MUECKUX, XUMUUCCKUX U OHONOTHIECKHX
HayK M MX B3aWMOCRSA3AX.

Xopormo IToBBIMEHHBIH

CDpar-M@HTapHoe BIaICHUE HABRIKAMH ITIPUMEHEHHUS METOIOB
MAaTeMAaTUUYeCcKOro aHalu3a U MOJIENUPOBAHUS, TEOPETUICCKUX B
IKCIICPUMEHTATBHBIX HCCICTOBAHUH, HCIIONTE30BAHUA
6UONOrMYeckuXx OOBEKTOB U MpOLECCOB, OCHOBRIBAACH Ha
33aK0HAX Y 3aKOHOMEPHOCTAX MaTeMaTHYCCKHX, @HSHQ@UKPIX,
XUMHUUCCKMX U OUOTTOTHIECKUX HAYK ¥ UX B3aNMOCBA3AX.

VYV I0BIETBO

[Toporossli
PUTEIBHO

OTC)’TCLBH@ HABEIKOB NMPUMCHEHUS METOINOB MA1eMarTHYeCcKoro
aHamusa )48 MOJAETUPOBAHNS, TEOPETUYECKHUX U
IKCNEPUMEHTATIEHBIX HUCCIeIOBAHNH, HCIIONB30BAHNS
fuonornyeckix 0OBEKTOB H TIPOLIECCOB, OCHOBRIBASICH Ha
34KOHAX M 3aKOHOMEPHOCIAX MaleMaTUIeCKUX, (bHBH‘IGCKl/D(,
XUMUUYECKUX U OMOTOTHYECKUX HAYK U BX B3aUMOCBA3IX.

Heynosmuet
BOPUTENEH

He chopmuporas

(o]

3. TEKYIIUI KOHTPOJIb U TIPOMEXYTOYHAS ATTECTAIIUA OBYYAIOIIUXCA ITO

JTACTUTLINHE

Texymuii KOHTPOJIb YCIEBAEMOCTH 00y JaroIuXCsl:

Ne HaunmeHoBaHMe pasaena ®dopMa TeKyLIero KOHTPOJIsi OueHO4YHBIE CPeICTBA HUAK
n/n JUCUUTIIHHBI 3
1 OcHoBHEIE cTexuoMeTpraeckue | Ompoc. Bank BOIIpOCOB K ONpPOCY. OIIK-1.1.1,
34KOHBI XUMHHI Tecrt. Bank TeCTOBRIX 3alaHUH. OIIK-1.2.1,
Brinongedvie JOMAITHUX 3a0aHn. OIIK-1.3.1
2 3akonoMepHoctd  TpoTekaHus | Ompoc. Bauk BOIPOCOB K OIPOCy. OIIK-1.1.1,
XUMHYECKUX peakLui Tecrt. BaHk TeCTOBRIX 3aIaHUH. OIK-1.2.1,
KourponsHast pabora. Bank KOHTPONBHETX paloT. OIIK-1.3.1
BrITIOIHEeHKE TOMALTHUX 3aTaHAH.
3 PaciBopsl Ompoc. BaHk BOIIPOCOB K OTPOCY. OIIK-1.1.1,
Tecrt. Bauk TecTOREIX 3aTaHUU. OIIK-1.2.1,
KoutponsHas pabora. BaHK KOHTPONBHEIX padoT. OIIK-1.3.1
BrImonHeHHe NOMAIIHUX 3aIaHKUH.
4 Coctap ¥ cTpoenue Bemectsa | Ompoc. Bank BOMPOCOB K ONPOCY. OIIK-1.1.1,
Tecr. BaHK TeCTOBBIX 3aMaHMi. OIIK-1.2.1,
BEITIOIHEHHE JOMAIIHUX 3aT4HUH. OIIK-1.3.1
5 OKHMCITATENEHO- Ompoc. BaHK BOIIPOCOB K ONPOCY. OIK-1.1.1,
BOCCTAHOBHUTENBHBIE PEaklHU U OIIK-1.2.1,
3aKOHOMEPHOCTH X OIK-1.3.1
MIPOTEKAHHS
6 Xumus 6HoreHHbIX aneMenTos | Ompoc. BaHK BOTIPOCOB K ONPOCY. OIIK-1.1.1,
Tecr. BaHk TECTOBRIX 3aTaHUH. OIlK-1.2.1,
BrinonHeHHe TOMALTHAX 3a0aHHH. OIIK-1.3.1
7 AHanATUYECKAT XUMHUS Ompoc. BaHk BOTIPOCOB K ONpPOCY. OIIK-1.1.1,
Tecr. BaHK TeCTOBKLIX 3aMaHUMN. OIIK-1.2.1,
BrmonHeHHe JOMAIIHAX 3a0aHuH. OTIK-1.3.1
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IIpome:xyTO49HARA aTTECTANNS
Crioco6 mpoBeneHUs IPOMEXKYTOUYHON aTTeCTalluu:

Qunas dopma obydyeHnus.
sK3aMeH ImpoBoauTes B 1 cemecTpe 1 Kypea.

[lepedeHb BHIOB OIEHOYHBIX CPEACTB, HMCIOMB3YEMBIX U [POMEKYTOUHOH ATTECTAllMH IO
JTUCIIATUIVHE:
OaHK BOIIPOCOB K K3aMeEHY.

4. OIEHOYHBIE MATEPHAJIBI JJIS1 IPOBEJEHMSI TEKYIIET'O KOHTPOJIAA U
IIPOMEKXYTOYHOM ATTECTAIIAU OBYYAIOIIUXCS IO JTUCIHUIIINHE

OneHoYHbIe MATEPHAJIBI ISl TEKYIIEro KOHTPOJIS yCIeBaeMOCTH
KOMIUIEKT THIIOBBIX BOIPOCOB o aucnuuriae — 21 mr. (IIpunoxenue 1);
KOMILIEKT THIIOBBIX TECTOBEIX 3amanuit 14 mr. (IIpunoxenue 2);
KOMILIEKT THIIOBBIX KOHTPOIBHBIX paGot 2 mrt. (IIpunoxenue 3);

OneHoYHBIe MATEPHAJIBI 11 IPOMEKYTOIHOM ATTeCTANUA

KOMILIEKT IPAMEPHBIX BOIIPOCOB (3alaHuif) K 9K3aMeHy IO JMCIUIUMHE — 44 INT.
(IIpunoxenue 4);
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KoMIUIEKT THIIOBBLIX BOIIPOCOB /I YCTHOI'0 ompoca.
IlepedyeHb KOHTPOILHBIX BOIIPOCOB JULS OLIEHKH KOMIICTEHIUH (OITK-1):

Pasznean 1.
1.1.0xapaKTepu3yiiTe OCHOBHbIE IIOHATHS XUMUK U JAHTE UM OIPEICICHAC.
1.2 CdopMyIupy#Te OCHOBHBIE CTEXMOMETPHYECKHE 3aKOHB! XMMUH | TIOCTOSIHCTBA

COCTaBA, COXPAHEHUs MacChl BEIIIECTB, IPOCTHIX KPATHBIX OTHOIICHHH, IPOCTBIX 00BEMHBIX OTHOIICHHUH,
Asorazapo

1.3. JlaliTe ompencleHHe NOHATHAM OKBHUBAICHT, (aKTOpa OSKBHBAICHTHOCTH, MOIAPHOH MacChl
SKBUMBAJIEHTA, SKBUBAICHTHOTO 00BbeMa. [IpUBEJUTE IPUMEpPHI pacueTa MOJISIPHON MacChl SKBHBAICHTA
IIPOCTBIX CIIOYKHBIX BENIECTB, OTHOCSIMXCS K PA3IHIHBIM KITACCaM HEOPTaHMYEeCKHUX COSUHEHMH.

Paszgen 2.

2.1. OxapakTepu3yliTe OCHOBHBIC ITOHATHSA TEPMOIWHAMUKH: CHCTEMA , IIPOIECC, MapaMeTphl CHCTEMBI,
dyHKIME cocTosHEs. J[aliTe OmpeleneHHs OCHOBHBIM (QYHKIMAM COCTOSHHL: BHYTpEHHEH SHEPIHH,
SHTAIBINK, SHTPOIHMH, H300apHO-U30TEPMHUYECKOr0 IoTeHIuana. [IOHATHE TEIIOBOTO addexra u
3aKOHOB TEPMOXHMHEH |'ecca i CIeICTBHH 13 Hero, JlaByasbe-Jlamnaca.

2.2.ChopMynupyiiTe Tpd Hadana TepMOAMHAaMHUKH. OXapakTepu3yWTe KPHTEPUH CAMOIPOH3BOIBHOTO
NPOTEKAHMS XUMHYECKHUX PEaKIIni.

JlaiiTe OIpENCTEHHs TOHATHAM Cpejell M HCTHHON CKOPOCTH PEaKLHH, OXapaKTepH3yHTe (baxTOpBHL,
BIIMSIOIINE HA CKOPOCTH PEaKIUH, ¥ OIIMCHIBAIONIME 9TO BIUIHUE 3aKOHBL

2.3.UTo Takoe XUMHUYECKOE PaBHOBECHE M KaK OHO M3MCHSETCS IOJ BIUAHHEM BHCIIHHX thaxTopoB?
Oxapaktepusyiite mnpuamun Jle Illarense-bpayna ¥ IPUBEIWTE NPUMEPHL ©ro  HCIONL30BAHUA.
Cdopmynupyiite 3aK0H NEHCTBYIOIMX MACC UL XUMUYECKOTO PABHOBECHSL.

Pazgeun 3.
3.1.0xapakTepu3yiiTe CII0COOBI BEIPAXKEHHS COCTaBA U IPUTOTOBJICHUS PACTBOPOB.

3.2.CdhopMymupyiiTe OCHOBHBIE CBOMCTBA Pa3OaBIECHHBIX PACTBOPOB HEJNIEKTPOIUTOB M 3aKOHBI Bant
T'odda u Payiist, OIECHBAIOIHIE ST CBOUCTBA.

3.3.0xapakTepu3yiiTe OCHOBHBIC IONOXKCHUA TEOPHH 3TEKTPONMTHYECKON IUCCOMMAi ApPpeHHycCa,
[IOHSTHE CTEMEHW IUCCOIHAnuy U (aKkTOpOB, BIHUAIOIINX Ha €€ BEIUYIHHY. CohopmymupyHte, B 4eM
3aKTF09aeTCs OTIHYHAE CAIBHBIX M CIIA0BIX DIEKTPONHUTOB M KaK¥e 3aKOHBI OIHMCBHIBAIOT 3THU IPOIECCHL.
OxapaKTepusylite OCOGSHHOCTH MHCCOLMMAUMK BOJBL, YTO TaKOe HMOHHOC IIPOM3BCICHHE BOADL
BOJIOPOJIHBIN ¥ THAPOKCHIBHEIA MokasaTeny. JlaifTe MOHATHE MHAPOTHI3a cojeH, Kak IIpolecca HOHHOTO
06MeHa, paCCMOTPUTE PasHBIe CIIydau THIPOTIH3a CONCH. ‘

3.4.Jlaiite moHsATHE Gy(epHBIX PacTBOPOB, OXapaKTCPU3yHTe HX COCTaB, KkinaccubUKAIII0 U MEXaHU3M
6ydeproro mericteus. Uro Takoe OydepHas eMKOCTD U OT H€ro OHa 3aBHCHT?
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Pazgen 4.

4.1. Chopmynmupy#iTe OCHOBHBIE IIOJIOKEHUS COBPEMEHHON TEOPUH CTPOEHMA aTOMa, KBAHTOBLIE YHCIIA,
IIpaBHJIa 3all0JHEHUS YPOBHEH, MOaypoBHEH U opbuTtaneil. OxapakTepu3ylHTe CBOMCTBA aTOM, CBA3aHHBIE
C HX DOIEKTPOHHBIM CTpoeHHWeM (paguyc, OSHEpIMH HOHM3allMd H CPOJACTBA K JIIEKTPOHY,
DIIEKTPOOTPHUIIATEIFHOCT, BAJICHTHOCTE U CTENICHb OKUCIICHHU).

4.2. O6bscauTe mpupoxy 00pa3oBaHMWS XUMUYECKOM CBSI3M, OXapakTEpHU3YWTE  OCHOBHBIE THIIBI
XUMHYECKUX CBs3eH, 00BsICHUTE 00pa30oBaHWE KOBAIEHTHON CBSA3M C TOYKH 3PEHUSA TEOPHH BaJICHTHBIX
cBs3eit 1 rubpumusanuy. CBOHCTBA KOBAJICHTHON, HIOHHOM U METAJUIMUECKOH CBSA3M, IPUBEANTE IIPUMEPEI
BEIIECTB C DPa3HBIMH THIIAMH CBS3U. PaccMoTpuTe o0pa3oBaHUE BOJOPOJHOM CBA3H, 4 TaKKe CHII
MEXMOJIEKYIISIPHOTO B3aUMOIEHCTBHSL.

4.3. JlatiTe ompeeieHHe KOMIUIEKCHBIX COCIMHEHUH, OXapaKTEpPU3yUTe HX CTPOCHHE C TOYKH 3PCHHUSA
Teopun BepHepa, IpUBEIUTE NMPUMEPHl TaKWMX COENWHEHUMN, HAa30BHTE X W HAIUIIATE YPAaBHEHHA HX
JUCCOLIMALIHN.

Paznmea S.

5.1. ChopmymupyiiTe OCHOBHBIE IOJIOKEHHS 3IEKTpOHHOHM Teopun OBP,  OCHOBHBIE OKHCIIUTEIH H
BOCCTAHOBHTENH, OKHCIMTEILHO-BOCCTAHOBHUTEIBHEIA TOTeHIMAN, ypaBHeHHe Hepncra. lIpmBenure

IPUMEP HMCIOIB30BaHMUSA METO/a JJICKTPOHHO-MOHHBIX YPAaBHEHHH IJIsI pPAacCTaHOBKH KOI(Q(HUIMEHTOB B
OBP.

Paznmedn 6.

6.1. PaccmoTrpuTe 0O0mmume OcoOEHHOCTH CTPOEHUS W CBOMCTBA METAJIOB. OxapaxTepusynre
CTpOEHHE, HaXOXKJICHUE B MPHUPOJIE, CIOCOOB! MOMYYEeHUs IIEIO0YHbIX, EN0YHO-3EMEIBHEIX METAJlIOB,
AIIOMHHIS, JKeJIe3a, XpoMa, MapraHia, MeIy, IUHKa U MX COSIMHEHUH (THAPOKCHIOB, OKCHIOB, COTEH,
OMHAPHEIX COETUHEHUH ¢ HEMETaIaMHu). ‘

6.2. OxapakTepusyiTe OCOOCHHOCTH CTPOCHHS, HaXOXIEHHE B IIPUPOJAE, CHOCOOBI IONydYEHHUSL
CIENYIOIIAX HEMETAUIOB , WX OKCHJOB, KWCJIOT, CONed ¥ APYTHX COSAWHEHWH: Bomopoxa, Oopa,
yraepoia, KpeMHH, a30Ta, pocdopa, KUCIopoia, Cepbl, FaJIOreHOB.

Pazgen 7.

7.1. OxapakTepu3yidTe COBpEMEHHYIO KilacCHpuKamuio MeTomoB aHamusa. Cdopmymupyiite
COBPEMCHHEIE THIBI KJIACCH(GUKAIMK KAaTHOHOB, aHHOHOB, PAcCMOTPHUTE OCHOBHBIE Ka4EeCTBEHHEIE
PEaKITHy WX OTPEICICHUS B PACTBOPE.

7.2. ChopmymupylTe mpeaMeT W NMPHHIUIEI KOTHYECTBEHHOTO aHAM3a, B YACTHOCTH, XMMHYECKOTO
KOJIMYECTBEHHOTO aHaIA3a, TOYHOCTh aHAIMTHYSCKUX H3MEPEHHM, METPOIOTUs pe3ylbTaToB aHaIH3a.
OxapakTepu3yiTe MPUHIUIIEI U MPAKTHYECKOE IPUMEHEHUE IPAaBUMETPHUECKOTO aHATIU3A.

7.3. OxapakTepu3yWTe NPHHIHUIB OOBEMHBIX (TUTPHUMETPHUUECKUX) METONOB. PaccMoTpuTe METOIBI
MPUTOTOBIICHHS CTaHJAPTHBIX DPACTBOPOB, OCHOBHBIE KOJIMYECTBEHHBIE pACUETBI, IIPUMEHAEMEIE B
TUTPAUMETPUU, METOIBI OIpPENENICHUss TOYKM SKBHUBAJICHTHOCTH, TEOPHHM HHIUKATOPOB, IIPHHIUIIEI
TIPSIMOTO, 0OPAaTHOTO ¥ KOCBEHHOTO TUTPOBAHMUSL.
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7.4. OX&pﬁK‘TCpHBYﬁTG NPUHIAIBL Pa3IMIHBIX METOJI0OB THTPHUMETPUICCKOTO aHajiu3a — KHCIOTHO-
OCHOBHOIO, OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHOTO, KOMIIJICKCUMETPHUIECKOTO., HpHMeHSIeMBie
CTaHIapTHBIC PaCTBOPEI, HCIIONb3yEeMbIC HHINKATOPDAI, pacyCThl.

7.5. OxapakTepusyiTe OCHOBHBIE (QU3HIECKUE H ()HU3MKO-XIMUYECKHE METOMIBI aHanusa. PaccmoTpuTe
TEOPETHUECKHE OCHOBBI M TPAKTHYECKOS NPUMEHEHAC ONTHIECKUX MCETOAOB (bOTOKOTIOPHMETPHS,
CIIEKTPO(POTOMETPHS).

KpHTepuH ONeHHBAHNS YIeOHbIX JeficTBHIT 00y4ar0MUXCs IPH MPOBE/IEHAN 0Ipoca

OTtMeTKa KpnTepml OLleHUBaHUA

OTIIMIHO OﬁyanODIHﬁCH YEeTKO BHIPa@KaeT CBOK TOUKY 3PEHHA TI0 paccMaTpuBacMbIM
BOIpocaMm, MpUBOIA COOTBETCTBYHOIHE ITPUMEPHI '

XOopomo o6y11a10111m‘/’1651 IIOIyCKaeT OTACTIBHBIC TOTPEIIHOCTH B OTBETC

Y IOBIISTBOPUTEIHHO obygarommuiicst 0GHAPYKUBaET IPOGEIBI B SHAHIMAX OCHOBHOTO yae6HOTo 1
HOpPMATHBHOTO MaTepuaia

HEYIOBIETBOPUTENLHO o6yuarompiicst 00HapyKUBAET CYIECTBEHHBIE npoGeNibl B 3HAHIAX OCHOBHBIX
HOIO/KEHMH MUCIAIDIMHE], HEYMEHHE C IIOMOIIBIO PSTIOaBaTelIs IIOMyIUTh
[IPABMIBHOE PEIIEHHE KOHKPETHON MPAKTHIeCKOM 3721
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TectoBsle 3ananus Juis onenku komuerenuu (OITK-1):

BxoaHoi#t KOHTPOJIB: TECT MO MIKOJbHOMY KypCy.

[Tpunoxenue 2.
KoMIIexT TUIOBBIX 3aAaHUH UL TECTUPOBAHUS.

Bompoc Kon oTBera OtBeT
l. Ymciio mpoTOHOB, HEUTPOHOB U IJIEKTPOHOB w30TOma ST A 38, 90, 38
COOTBETCTBEHHO PaBHO B 38, 52, 38
C 90, 52, 38
2. Hemerammuueckue CBOMCTBa HAUOOIEE BEIPAKEHEL Y A KPEeMHHUS
B yTaepoaa
C KHCIIOPOJa
3. CoequHeHns ¢ KOBAJICHTHON HEMOISIPHOU CBA3BIO A 0,, Cl,, Br,
PACIIOJIOXKEHE! B PNy } B 03, P4, H,O
& Ny, F>, NH;
4. B cxeme npeBpalleHun A Cl, u HCI
X1 X2 B HCl u Clz
Fe — FeCl, — FeCl; C HCl u NaCl
BEIIECTBAMHU X U X, MOTYT OBITH COOTBETCTBEHHO
5. CKONBKO rpaMMOB KapOoHaTa HaTpHs HyKHO JO0OaBUTE K A 19,5
200r 10%-ro pacTBOpa 3TOMU K& COMH, YTOOBI MaccoBas OIS B 39
comnu coctaBuna 18%7? C 15,5
Tema: «IKBHBAIEHD)
Bompoc Kon Otser
OTBeTa
1. Onpenenuts (akTop SKBUBAJIEHTHOCTH hochopa B A 1/5
oxcune pocdopa(lll). B 1/3
C 12
2. PaccumTaTh MOJIIPHYIO MacCy 3KBHBAJIEHTA A 70,7
docdara Kanus. B 164
C 32
3. B okcuzme MonspHas Macca dKBuBaleHTa (ocdopa A 142
paBHa 6,2r/monb. PaccumTaTh MOIAPHYIO Maccy B 152
okcuaa? C 50
4.B3anMoelCTBHE PACTBOPa XJIOPHOBATOM KHCIIOTHI C
docdopom UIET 11O peaKIuu: A 84,5
HCI10; + P + H,O = H3PO4 + HC1 B 169,0
PaccumTaTh ~ MONSAPHYIO  MacCy  OKBHBAJCHTa C 14,08
XJIOPHOBATON KHCIOTEHL
5.Ha oxucienne 2,25T meTtajuia motpedosanocs 3,151 A 15
a30THOH KUCIOTEL. OIpenenuTs MOJIPHYIO Maccy B 75
skBuBaseHTa MeTawia. M( 1,HNO;) = 21r/Momnb C 30
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Tema: «CTpoenne aToMa. XHMHIECKAS CBSI3b»

Bonpoc Kog Otser
0TBETA

1.Yka3aTh HEBO3MOKHYI0 IIEKTPOHHYIO 3p°
KOHGHUTYPAITHIO. 2d°
4s°

2. Yucio HeclapeHHBIX AJIEKTPOHOB B MAKCUMAJIBHO 1

BO30Y’KIEHHOM COCTOSTHUH Y aTOMa XJIOpa PaBHO 4

7

HCIO4, H,CO5, HCI
K,S0y4, CaCO3, NH4C
CSy, BF3, Py0s

3. Bce coemuHenus ¢ MOHHOM CBSI3BIO HaXOIATCS B
pany

4. Banentaele opOuTan®  [EHTPAIHHOIO aToMa
HAXOJATCS B OJMHAKOBOM T'MOPHIHOM COCTOSIHUH BO
BCEX COEIMHEHMX paa

SiF4, CHs, NH;
AlH3, NH3, SiHy
CaHz, PH3, SlC14

QurowroOw>aomE > QW >

5. C ToukH 3peHus MeToJa BaleHTHBIX cBszedl (MBC) CFs”
HE CYIIECTBYET UOH SiF¢”
FeFg"
Tema: «TepMoauHAMIIKA XUMHYECKUX IIPOLIECCOB)
Bompoc Kon OTtger
OTBETA
1. Peaxrus N; + Oy <> 2NO supoTtepMudeckas. A AH <0
OmnpenenuTh 3HAK SHTATBIIAN 00paTHON peakunu (k1K) B AH>0
C ~ AH=0
2. lana TepMoXuMHAYEcKas peaKIus:

Ny ot 3H; ) <> 2NH; (o; AH® = - 92,4 x]Ix A -92,4
PaccuuTaiiTe cTaHmapTHYIO TEIUIOTY 00pa30BaHUA B 46,2
ammMuaka(xJ>x/MoIb). C -46,2
3. DHTpomus BO3pacTaeT B pe3yJIbTaTe Impolecca:

1) HoO ) = HaO g A 2)

2) HzO(r) = HzO(,K) B 1)

3) 2802@) =+ Oz(r)= 2SO3(1~) C 3)

4. Tlo 3mawemmo AG ompenenuTe — Hambomee A 1)
TEPMOIMHAMIYECKH BEPOSTHBIA IIPOIIEcC: B Z)

1) AG® =-10x/Ix C 3)

2) AG® = 1000x/Tx

3) AG” = -500x][x
S Peaxnus HeBO3MOsKHA IIPH JFOOBIX TeMIIEpaTypax, €CIId A | AH>0 AS>0

B AH>0 AS<0
C AH<0 AS<0
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Tema: «CKopoCTh XUMHECKO# peakiim. XHMHIYECKOe PABHOBECHE

Bomnpoc \ Kop oTBera OTtBeT
1. B mepBod u3 [ByX TOMOIEHHBIX peaKkIMi 3a A nepBas
eIUHMIYy BPEMEHH B enuHHUIEe obvema oOpasyercd B BTOpas
11,2 n Cl,, Bo BTOpoi# 22 r CO,. Kakag peaxius uuer C OJHUHAKOBO
6pIcTpee?
2. Kak m3MeHuTCs CKOPOCTh PEaKIuu A YBenuuutcs B 4 paza
C+0,=C0O, B YBeauuuTcs B 2 pasza
TPV YBEJIMICHUH JIABJICHUS BIBOE? {: He n3menurcs
3. Uepe3 CKONBKO MUHYT 3aBEpPIIMTCA peakiusd IIpH A 3 MUH.
50°C, ecmu mpu 20°C oHa mpoTexaeT 3a 24 MHH? B 4 MuH.
(v=2). ‘ G 5 MUH
4. B xakoM HampaBlIC€HUM CMECTUICS PaBHOBECHUE B A BJIEBO
peaxru C+CO,=2CO 1npH NOBBIIEHUH JaBICHU? B BIIPABO
C HE CMECTHUTCS
5. Paccumrars KpaBa. 1 peakuiiyl B 3a1aHuu 4, €Cin A 0,18
PaBHOBECHBIE KOHIIEHTPALIMX BEIIECTB COCTABILIIOT B 0,02
[CO,] = 0,5 moe/n, [COJ= 03 mons/n C 5,56

Tema: «IIpuroroBieHue pacTBOpoB. PacTBOpLI HEIJIEKTPOJIHUTOBY

Bompoc Kox otBera OTtser
1. PaccuuTarr MOJSUIBHYIO  KOHIIEHTPALMIO  pacTBOpa, A 0,625
nosydeHHoro mpu pactBoperun 10,65 r NapSOy4 B 120r H,O. B 0,574
C 0,725
2. Paccumrrats Maccy NaNOs;, HeoOX0IMMYIO JUTs IIPATOTOBIICHUS A 8,4
500 r pactBopac o =0,9%. B 4,5
C 2,5
3. Paccumrars cootHommenue Mace 30%-Horo pacTBopa XJIOPHOH A 400 : 200
KACTOTHI ¥ Bome! Wi npurotorierns 600 r 20%-Horo pacteopa B 300 : 300
KHCJIOTEL C 150 : 450
4. Paccumtare cootHormenwe Macc S50%-Horo um  10%-Horo A 75 : 125
pactBopoB NapSQy , HeoOxomuMbIx W1 npurotosieHus 200 r B 100 : 100
pactBopa ¢ ® = 25%. C 50:150
5. OmpeieriTh 0CMOTHYECKOS JIaBTIeHHe (B aTMOCdepax) pacTBopa A 22,4
npu 25°C, coneprkartero B 500 it 0,2 Mo ModeBuHEI CO(NHy),. B 8,96
(R=0,082 arm - 11/ moms - K) C 5,6
Tema: «oHHbIe pABHOBECHS B PACTBOPax»
Bompoc Kon Otger
OTBETA
1. PaccunTaTh KOHIIEHTPAIIAIO HOHOB BOJOPOIA B A 3-107
pacTBOpe MACITHON KUCIOTBI C MOJIIPHOM B 3-102
xounenrpanuei 0,1moms/a (o =3- 102). G 3-107
2. PaccumraTh, BO CKOJIBKO pa3 HM3MEHHMTCA CTCIICHB A B 16 pa3
JIACCOIHAIINK clTa00i KHUCIIOTBI, €ClMU €€ KOHIECHTPALMS B B 4 paza
BO3pacTET 16 pas. C B 8 pas
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3. Ormenuts, Kaxas OymeT peakus Cpeasl IIpH A KHcIast
pPacTBOpPEHHUH B Bozie docdara Kaus. B [IeJIOYHAS
C HeHUTpagpHasT
4.Paccuurtats pH cpenpr, eciu KOHIICHTPAIUS HOHOB A 11
BOZIOpOJIa paBHA 103 Moms/n B 9
G 3
5. PaccumTaTh KOHIEHTPallMiO THUAPOKCHUI-UOHOB B A 107"
pactBope, umeromem pH = 11. B 10
C 10°
Tema: « Bydepnbie pacTBoOpbI».
Bompoc Kon Otser
OTBETa
1. Paccuutats pH menounoit 6yhepHol CHCTEMBI, COCTOSIIEH A 10,722
n3 120 mn pactBopa cnaboro ocHoBanus (C = 0,5Mons/n1, pKB B 3,278
=4,755) u 10 mx pactBopa ero conr (C=02 mMome/). C 9,722
2. Paccuutats otHOmEeHUe KoHIeHTparui Ca : Cs B A 1:100
KuciaoTHOM OydepHOM pactBope, ecimu pH = 3,76 (pKa B 10:1
=4,76). & 1000 : 1
3. Paccuutars OydepHYIO €MKOCTH CHCTEMBI, €CIIH IIpH A 0,666
nobasnenun k 150 M Oydeprnoit cmecu 50 mi pacTBopa B 0,333
comsiHo#t kucnoter (C = 2 wMonbe/m) 3Hauenwe pH C 2,2
moBBICHIIOCE Ha (,3.
4. BpramcnuTh, Ha CKOIMBKO yMeHbmuTcss pH pacTtBopa, A 1
OydepHas émMkocTh KoToporo paBHa 0,35 Mob/, ecmu K B 0,2
200 mn Oydepa mpuwmuts 70 M pacTBOpa COJITHOM C 0,35
xuciotsl (C/z = 1moms/).
5. Ompenenutp, kak u3MeHuTcs pH KucimoTHOU OydhepHO# A | [lorn3zutcs Ha 3
CHCTEMBI IIpU YBENWYeHUH KoHUeHTpanuu cond B 10000 B | Ilouusutcs Ha 4
pas. C | IloBricuTcs Ha 4

Tema: «KommiiekcooOpazoBanue»

Bompoc Kon OTtser
OTBETa
1.Yka3aTh npaBHWILHOE HAa3BaHUE A TerpadTopobepumnaT kamus
KoMIUIEKCHOTO coemuHeHns Kj[BeFy]. B Kamuit-rerpadTopobepurmiar
C Terpadropbepriuii Kanus
2.0npenemuts  3apsii  KOMIUIEKCHOTO — HOHA A 2-
[Cu(C204),]* npu IIOJTHOM 3aMeHe HOHHBIX B 24
JIUTaHJI0B HA MOJIEKYJIBl aMMHUaKa. C 4+
3.YKazaTh 4MCII0 aTOMOB XJIOPa, KOTOPBIE MOTYT A 3
TIepedTH B 0CaJ0K IIpy IpHUOaBIEHUN K PACTBOPY B 2
KOMILUTEKCHOTO COEIUHEHHUS C 1
CoCl; SNH3 m36sITKa HUTpaTa cepedpa.
4.11Ipu nelicTBUM Ha pacTBOP COJIU COCTaBa A [PtBry(NH3)4]SO4
PtBr,SOy4 - 4NH3 xntopuna Oapus BeImagaeT 6embiit B [PtSO4(NH3)4]Bra
ocamok. OmpenenuTs CTPOSHUE KOMILUIEKCHOTO C [PtSO4Br;] (NH3)4
COSIMHEHUSL.
5.0mpenenuTh, OyIET M IPOUCXOUTH Pa3pyIICHHE A na
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KommieKcHoro Houa [Ag(NHz),]” ipu o6asnernn B HET
u306ITKa pacTBopa KCN, ecnu KOHCTaHTHI C YaCTUYHO
HectorkocTH mist [Ag(N Hg)z]f -6,8-10‘8, a Uit
[Ag(CN),]-107
«MeTposIoTusl XHMHYECKOI'0 AHAJIH32»
Bompoc Kon Otger
OTBETA
1. 3ammcaTh Maccy BEINECTBa 5,5 T, IOMYUSHHYIO Ha TEXHHYECKHX | A 35
Becax. B 5,500
C 5,5000
2. HaiiTi BenmuurHy aOCOTFOTHOMN OIIHOKH, €CIIM HCTUHHOE A 0,2
3Ha4YeHNe BEJIMYNHEI paBHO 5,0, a CpeHee 3KCIEPUMEHTAIBHOE — B 0,04
5,2 C 0,038
3. OmpenenuTs BEIMYUHY CPEIHErO KBaAPATHYHOTO OTKIIOHECHHUS, A 0
€CJIM 3HAYEHHUs OTKIOHEHHH paBHHI 1, 2, 0, -1, -2. B 1,4
C 1,58
4. Kaxoe KOJIIMUECTBO DKCIEPUMEHTOB HAI0 BBIIOIHUTH, YTOOBI A g
KCIIOJIB30BaTh HAaNOO0JIEe PEATBHYIO BEIMUUHY KPUTEPHS B 5
Creronenra? C 10
5. Kakoii ypoBeHb BEPOSTHOCTH HCIIONIB3YIOT B aHAIUTHIECKON A 90%
XAMUAN? B 95%
C 100%
«Kuc10THO-0CHOBHOE THTPOBAHHE»
Bompoc Kon Otser
OTBETA
1.Paccunrars Maccy HaBecku Na,B4O7 - 10H,0 HeoOxomumyro s | A 19,1
mpurotoBierus 2 1 0,1H. pacTBOpa. B 38,2
M (NayB407 - 10H,0 ) = 382 r/momns. C 5753
2. PaccumTats maccy 60 % -HOU cepHOM KHCIOTHL, HE00XO0IUMYIO A 12,16
Jus mpurotoBienus 250 mn  0,1H. pacTBOpa B 14,08
(M (H,SO4 ) = 98 r/mo1B) C 2,042
3. OnpeenuTh MOJSIPHYIO KOHI[EHTPAIIUIO SKBUBAIEHTA pacTBopa | A 0,067
a30THOM KHUCJIOTHI, Ha TATPOBAHUE 15 MII KOTOPOro OBLIO B 0,03335
uspacxozgosano 10 i 0,1H. pacTBOpa THAPOKCHIA HATPHSL. C 0,09667
4. Paccuntath TUTp 0,1H. pacTBOpa CEPHOM KUCIOTEI IIO A 3,7-10”
TUAPOKCULY KaIbIlH. B 7,4:107
C 1,3:10°
5. Kaxopa Macca rupokcu/ia Kansius B mpode? Paccunrtatemo T | A 0,888
H,S04/Ca(OH), , ecitu Vi = 100 mut; B 0,444
V1=10wmm V p-pa HySO, = 12 M1 C 0,222

«PexokcumeTpus »

KMnOQ,4 + FeSO4 + H;SO4 — K3SO4 +Fez(SOy)3 + MnSOq4 + H,O
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E° MnO; /Mn*" =151 B
E° Fe*" /Fe?*=0,77 B

Bompoc Kon OtBeT
OTBETa
1.B03MOKHO JIi THTPOBAHHUE 110 IIPUBEIECHHON PEaKIvy, A Ha
ucxons u3 BemwarHb! ee DJ[C? B Her
2. KakoBa MoJsipHas Macca SKBUBAJICHTa OKUCITUTEILI B A 158
[IPHUBEICHHON PEaKIUH ? B 152
C 31,6
3. KaxoBo 3nauenue Tutpa T KMnOy4 / FeSOy , A 0,1520
eciau C(1/z KMnOy) = 0,1 Momns/n? B 0,0304
C 0,0152
A 0,152
4. Kaxosa macca FeSOy B mpobe? B 1,520
Paccuutars o T KMnOy / FeSOy4, ecnmu C 3,040
V=100 miz; V=10 mur; Vp-pa KMnO4 =10 M
A W3-3a okuciaeHus
5. TTouemy xpaxmai J0OABILAIOT B KOHIIE Kpaxmaia HOJO0M
HOMMETPUYIESCKOTO TUTPOBAHMSA? B W3-3a agcopOuu Hona
KpaxMmajioM
C N3-3a HECTOUKOCTH
OKpacKy COeIMHEHUS
Kpaxmaia ¢ HoI0oM
«KoMmiekcuMeTpHa»

Hanpmure ypaBHEHHE peakIuy B3aumoeiicTsrs xinopuaa Maraus ¢ Nap[Ha Y] B
MOJIEKYJISIPHOM ¥ HOHHOM BHJIE U OTBETHTE HA BOIIPOCHL:

Bomnpoc Ko oTBeta OtBeT
1.YeMy paBHO KOOPAMHANMOHHOE IHCIO KOMILIEKCOOOpasosarens | A 1
B 00pa30BaBIIEMCS COCIVHEHUU ! B 2
& 4
2.Yemy paBeH (HakTOp SKBUBATEHTHOCTH Mg”" B maEHOM A 1
peakuuu’? B 172
% 1/4
3.Uemy paBHa MOJIIpHAsA Macca SKBUBAJICHTA Mg~* 2 A 24
B 12
C 18
4 Yemy paser tatp T (Nay[H, Y]/ Mg™), ecrn A 9-10"
C(1/z Nay[H, Y]/ Mg*" ) = 0,05 mMoms/n? B 1,2 10"
C 610"
5.B xakoii cpene cieayeT BECTH KOMIIJIEKCUMETPUIECKOS A pH>7
TUTPOBAHHUE NIPU OIPEICICHUN Mg2+? B pH=7
C pH<7
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Kpurtepun oneHuBaHAs y9e0HBIX AelicTBUH 00y9alomuXcsi IPH NPOBEIEHUH TECTUPOBAHMS

OTMmeTka Kpurtepun onieHMBaHHA

OTJIMYHO O6ygaromuiics BEIMONHAST 5 3amanuit 6e3 omubok
XOPOIIOo OO6y9aromuiicst BRIIONHIET 4 3amaHus 6e3 omuboK
YIOBIETBOPUTEILHO O6ygaromuitcst BEITIONHAST 3 3amaHus 6e3 omudok
HEYIOBJISTBOPUTEIBHO OGyuatomuifcst BEITIOMHAST MeHee 3 3aaHui 6¢3 omuboK
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[Tpunoxenue 3.
KOMTIIIEKT THIIOBBIX BAPMAHTOB KOHTPOJIBHBIX paboT.

THIOBEIE BADHAHTHI KOHTPOIBHBIX PaboT Ul OIEHKH KOMIETEHINH ( OIIK-1):

Konrposbnas pagora “TepMoauHAMUKA, JHEPTeTHKA U KHHETHKA XMMHIECKHX nponeccoB”.

1. VYpaBHATH OKHMCIHTEIbHO-BOCCTAHOBHTENBHYIO DEAKIMIO M BBMHUCIUTH MOJLSIPHBIC MACChl
SKBHBaJICHTA okucnuTess u Boccranoputens HIO;+H,S—1+S+H,0.

2. Ilpu TIONHOM CrOpaHWH MeTaHa (IO JKHMIKOW BOJBI) BBIICIMIOCH 7500 xJ[x Temna. BEMMHCIHUTH
06BEM BCTYIMBIIETO B PEAKIHIO KHCIOpoaa (H.Y.)

3. B peakmun: CH3OHpiy+3/2020y—COxry+2H,O(r), yCTaHOBHTH 3HAK W3MCHCHMS SHTPOIHH.
[TpoBepuTh pe3yIbTaT PACIETOM.

4, TemmepaTypHBIH KOI(QQHUIMEHT CKOPOCTH HEKOTOPOH PpEaKIHd pPaBeH 3,5. Bo ckompko pas
YBEJIMIHTCS CKOPOCTh 3TOH PEakIliy, eCIIM IOBBICUTE TeMIueparypy Ha 40 rpan.?

5. BEIYUCIIMTH paBHOBECHBIC KOHNeHTpanuu [Hp] u [Io] B peakuun Hy+1,=2HI, ecnu ux HadabHbIC
KoHIeHTpamuu cocrasisiy 0,03 MOIb/I, a paBHOBECHAS KOHIICHTPALMA [HI]=0,04 momnb/1. BEUUCIUTE
KOHCTAHTY PaBHOBECHSL.

KonTposbHas padora «PacTBopbi»

1. PaccunTaTh MacCy KpHCTAUIOTHAPATa TeTpabopara HaTPH (NayB407.10H,0), HEoOxoaumyro ULt
IPUrOTOBNIEHHs 250 MII PaCTBOPa C MOJAPHON KOHICHTPAIHEeH SKBUBAJICHTA 0,1 MoB/1.

2. Beraucnuts Macey rimokossl C¢HpOg, comeprxammetics B 1 J1 pacTBOpa, €CIIH €70 OCMOTHYICCKOS
nasnenne npu 0°C paBHo 1 atM? YHHBEPCAIBHYO [a30BYIO MOCTOSHHYIO IPUHATH pasaoii 0,082
a*arm/mMonb*K.

3. Beruncmuts pH pactBopa, conepsxamtero B 1 11 0,0051 r moros OH'.

4. HarucaTs MOJEKYISIPHOE, TIOJTHOE HOHHOE U COKPAIIEHHOE HOHHOE YPABHEHIS PeaKIui
TH/IPOIIHN3a [0 [ePBO¥ CTYTEHH) CIIEAYIONIX COTIel: Manua KalbUis, CyIbhua aMMOHH,
KapboHaTa amomunus. Ykasars pH cpesl (6ombmie 7, MEHbIIE 7, PABHO 7).

5. Anerarsas GydepHas cucTeMa 06pasyercs Ip 06paboTKe yKCYCHON KHUCIIOTOH BIAXKHOTO 3€pHA C
[eNbI0 €ro KOHCEepBHpOBaHWs. UeMy MODKHA OBITh paBHA KOHIEHTPAllMd aneraTa HaTpHusi B
pactBope, conepxamem 0,1 moms/m CH3COOH, uto6st pH pacTBopa cocTaBmAl 3,757 pK.=4,75.

Kpurtepun oueHuBaHAs yIeOHLIX AeHCTBUI 00yal0IUXCsl NPH NPOBeAeHHH KOHTPOJIBHOI padoThI

OTMmeTKa KpuTtepnu oleHUBaHHS
OTIIMTHO O6yqaromuiicss BEIIONHAET 5 3aaHul 6e3 ommubok
XOpOIIo O6yuaromuiicss BeoNHAET 4 3a1aHus 663 OMHMO0K, WK 3 3aaHKA 6e3

omu60K, a 2 ¢ HE3HATUTENEHBIMY OIMHOKaMHI

YIOBIETBOPUTEIHHO OGygaromuiicss BEIONHSET 3 3a1aHuA 6e3 ommuboK, 1H60 2 3a1aHu 6e3
OmHGOK K emg 2 — ¢ He3HAYUTSIbHBIMH OMIHOKaMU

HEy IOBIICTBOPHUTEIEHO OGyqarommuiicss BEIIIONHIET MeHee 3 3a1anul 6e3 omubok
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Ipuioxenne 4.
KoMILIeKT IPAMEPHBIX BOIPOCOB (3aaHHil) K 3K3aMeHy 110 THCUHTUIHHC.,
Borrpockl kK SK3aMeny s onenkn kommereHnuy (OTTK-1):

1. OcHOBHbIC MOHATHS W 3aKOHBI XMMHM. OKBHBaJeHT. OIpeseNeHue IMOHATHS SKBHBAIICHT. ®daxTop
SKBUBAJEHTHOCTH. MonspHas Macca OKBHBANEHTA. OKBABAICHTHBIA 00BbeM. 3aKOH 3KBHUBAJICHTHBIX
OTHOIIICHUH.

2. Crpoerne aroma. [leproamdecKu#l 3aKOH ¥ IIEPHOAMIECKAsL CHCTEMA JTIEMEHTOB. CtpoeHue aToMa U
KBAHTOBEIE 4WCia. 1IpaBHia 3amoNHEHUs ypoBHEH W momyposHed. CBOHCTBA aroMa: pajuyc, SHEPIHA
MOHM3AIMA,CPOJICTBO K OJIEKTPOHY, 3JIEKTPOOTPHIATEIBHOCT, BalCHTHOCTD, CTCICHD OKHCTICHUSL.
I[TeproIMYECKUi 3aKOH M TIEPHOJMYECKas CHCTEMa JSJIEMEHTOB. [leproW9HOCTE M3MEHEHHs CBOHCTB
aTOMOB 3JIEMEHTOB.

3. Xummdeckas cBs3b. KopameHTHas cBs3b. MexaHusmbl obpasoBanus. IlomapHOCTS, CBOMCTBA,
IIPUMEPEL

4. Womuas ¥ MeTaJUIMuecKas CBs3H. BomopoiHast CBA3b.

5. TepMOIMHAMHKA XUMHYECKMX peakiuil. OCHOBHBIC TOHITHI. BryTpeHHssT SHeprus. | Hagano
TepPMOJVHAMHUKHI. DHTAJIBIH. 3aKOHBI TEPMOXUMHH.

6. Durpomus. 1T u 11 Havana TepMOIMHAMHUKHE. Y CIIOBHS CaMOTIPOU3BOTEHOTO IIPOLECCa.

7. Kumeruka xumwdeckux peaknui, [lomsrme ckopocTd. QakKTOPBLBIMAIOMEE Ha  CKOPOCTR
peaxipy. 3aK0H JEHCTBYIOMIX Macc.

8. Xumuueckoe paBHosecue. OOpaTHMbIE B HEOOPATHMEIE XHM.peaKIMui.3aK0OH ICHCTBYIOMHMX Macce
JUTSL XUM.paBHOBecHs. DAaKTOPEI, BIMSIOIIIE Ha PABHOBECHE. [punrun Jle-I1laTense-bpayHa.

9. PacrBopsl Ilomstue pactBopa. CrocoObl BEIPaKEHHUSA COCTaBa pacTBOPA. CaoticTBa pa30aBIeHHBIX
PacTBOPOB HEINIEKTPOIUTOB.

10. Ocmoc. OcmoTmueckoe papienne. 3akoH Baut-Iodpda. 1 u 2 3aKOHBI Paynsa. PactBopbl
DIIEKTPOTIUTOB.

11. Teopus anexrpudecKoil aucconuanyy. CTeneHh TUCCOLUALMH. daxTOpHI, BIUAIOIME Ha CTEICHB
JIFICCOTTHALIUH.

12. CuyIbHBIE SIEKTPONUTEHL. AKTHBHOCTh HOHA, HOHHAs CHJIa pacTBOpA.

13. Crabble 31eKTpoNHTHL. KOHCTAHTa THCCOMANyy. 3aKOoH pazbasnerus OcTBalbA.

14. Tunponu3 coneit. KoncranTa U CTEIEHb TAAPOIIA3a (BIMsHME PA3INIHBIX (AKTOPOB).

15. Bydepusie cuctemsl. Mexanusm OyhepHoro AeHCTBHL. Ph u GydepHas eMKOCTb.

16. OKHCIATEIbHO-BOCCTAHOBHTENbHbIE ~Peakmuy. DnexTpoHHas Teopus OBP. OxucimuTend H
BOCCTaHOBUTENH. [IOHATHE OKHUCIATEILHO-BOCCTAHOBUTENIFHOTO TIoTeHIMaa. Hanpasnenne OBP. 3J1C.
17. KoMmmuiekcuble coemuuerus. KoopmumammonHas Teopus Bepuepa. IIpuMepsl KOMIIICKCHBIX
coenpaeHwH. HOMEHKIATYPA B YCTONIMBOCTS KOMILIEKCHBIX COCIMHEHUH.

18. Xumus 3JIEMEHTOB U WX coefuHenuit. Bopopon. Ilomoxerue B IIEPUOUUECKON CHCTEME. Crioco0n1
TOIyYeH¥st. XUMUYECKHE CBOUCTBA.

19. Harpwit u xamuit. XuMudeckue cBoficTBa. XapakTepHCTHKa OKCHOB ¥ IUPOKCHIOB.

20. Maruuii 1 Kaubliuit. XAMHAYecKre CBoMcTBa. XapaKTePHCTHKA OKCHIIOB A I'HIPOKCUJIOB.

21. Bop. Xumuueckue cBO¥CTBA. XapaKTePUCTHKA OKCHIA, KUCIOT, conet. KOMIIIEKCHBIE COEMMHEHUS
oopa. '

22. AmroMHHMN. XUMIUeCKHe CBOMCTBA. XapaKTePUCTUKA OKCHIA, THAPOKCHIA, coneit. AM(OTEPHOCTB.
KoMIieKkcHbIe COSIMHEHHS alFOMUHU.

23. Vriepoa. XuMmudeckue CBOHCTBA. AJIIOTPOIIHSL. XapaKTepruCTHKa OKCHJIOB, YTOIBHOM KUCIIOTHL 1 &€
conei. '

24. Kpemuuit. XuMudeckne CBokcTBa. XapaKTEpHCTAKA IHMOKCHIA, METaKpEMHHUEBOH KHCJIOTHI U €€
COJIEH.

5. Asor. Xumuueckue coicTBa. AMMuaK. [lonydenue. XUMAIECKHE CBOHCTBA,
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AsorHas kwuciora. Ilomyuenme. XumudecKue cBolcra. Hurpathl ®@ochop. XUMUUECKHAE CBOMUCTBA.
XapaKTepHCTHKa OKCHIOB ¥ KHCIIOT hocdopa. '

26. Kucnopon. ITonyyerre. XUMHIECKHE CBOKCTBA. ATIOTPOIHS. ITepoxcuna Bogopona. CBoHCTBa.

27. Cepa. Xummueckue cBoiicta. Ceposomopox. llomydenue. Xumuueckne cBoicrBa. Cymb(HIEBL
CepHHCTas, cepHas, THOCEPHAd KACIOTHL VX CBOMCTBA.

28. Xuop. Xumudeckue cBokcTsa. Kucroponcoaepkarye KUCIOTE XI0pa M UX COIH. Ux cBolicTaa.

29. Tamorenst. Ilomyuenme. CpaBHATEIbHAs XapaKTEPUCTHKA. I'aloreHOBOIOPOABL XUMI4IEeCKHe
CBOIICTBaA.

30. XpoM. XwWMHUYECKHE CBOHCTBa. XapaKTEpUCTUKA OKCH/OB, TMAPOKCHIOB, KHCIOT. XPpOMHTEI,
XpOMaTHI, TUXPOMATEL.

31. Mapranern. Xumudeckue CBOHCTBa. XapaKTePUCTHKA OKCHIOB, IHAPOKCUIOB, KHCIIOT. [lepmanranat
KaJTus.

32, Jenezo. XUMHUECKHE CBOWCTBA. XApaKTePHCTHKA OKCHIOB, THIPOKCHIOB. KoMIITeKCHEIE
COEUHEHUS.

33. Mexp. Xumuaeckue cpoiicra. Coemumenus memu (II) — okcmn, rumpokenn, comd. Ilomydenwe,
XUMHYECKHE cBoMcTBa. KOMIUIEKCHEBIE COCTUHEHMUS.

34. Ilunkx. Xwumudeckue cBoMcTa. OKCHI, THIPOKCHA (amdoTepHOCTB), cOMH. KOMIUIEKCHBIE
COEIUHEHHS.

35. AganuTrdeckas xuMmusd.,  Kiaccudukanus — THTPAMETPHYCCKMX — METONOB  aHAIM3a. Touka
SKBMBAJIEHTHOCTH ¥ METOEI e ompenesenns. [Ipsamoe, obpaTHoe i KOCBEHHOE THTPOBAHHUC.

36. CraHzapTHble PacTBOPEL IIpHroTOBICHHE NEPBUYHBIX CTAHAAPTHBIX PACTBOPOB. Pacuer Maccel
BEIECTBA I IPUTOTOBIECHHUS TaKUX PaCTBOPOB.

37. MeTomps!l IIPATOTOBIEHMS BTOPHYHBIX CTaHJAPTHBIX pacTBOpoB. OIpeieneHue W pacueT TOYHOHR
KOHIIGHTPAIHHU TaKuX pacTBOpOB. [lompaBka K KOHI[EHTPAIMK BTOPHTHOIO CTAHAAPTHOrO pacTBOpa.

38. KHCIOTHO-OCHOBHOE THUTpPOBaHHE. METOZABI ONPENeTCHUS TOYKH SKBHBAICHTHOCTH. Omnpenenenue
COZEPKAHMKS IENOYH B PACTBOPE IPSAMBIM TUTPOBAHKEM. PacdeT Macchl BELIECTBA B mpobe.

39. OmpeneneHue COAEPXKAHMA aMMHaKa B DPacTBOPE METOIOM 00paTHOTO KHUCIOTHO-OCHOBHOTO
TUTpOBaHHUA. PacueT Macchl BEIECTBa B IpoOe IPU TAKOM BH/IE TUTPOBAHUL.

40. OKHUCIUTEIbHO-BOCCTAHOBUTENILHOE THTpOBaHHEe. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC TOTCHIMANIEL,
DJIC. CTangapTHBIE PACTBOPEI X HHIMKATOPBL [IPH OKUCIUTENBHO-BOCCTAHOBUTCILHOM TATPOBAHIH.

41. UoaumeTpus, KaKk BHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMA. OmpeneneHrue aKTUBHOTO
XJIOpa METOJIOM KOCBEHHOTO HOJMMETPHYECKOTO THUTPOBAHMA. YPABHEHMS XHMHIECKHX peaKuui.
@opMyIia [ pacueTa CoAePKaHrs akTHBHOTO XJIopa B pode.

42. Kommiexcumerprs. CTaHIapTHBIE PACTBOPHI, MHIUKATOPBI KOMILICKCUMETPHICCKOTO THTPOBAHMA.
Ompenenenue o6mel XKeCcTKOCTH BOABL

43, OU3NKO-XUMHUYECKAE MEIOTHl aHamm3a. DOoTOMeTpHi. OCHOBHOM 3aKOH CBETOIIOTJIOIIECHU.
Omnpenenerue copep:xanus noHoB Cu2+B pacTBOPE METOIOM doromerpuu. PedpakTomeTpus.

44. Kaccudukarus MOTPEIIHOCTEH, MOMyCKaeMBIX IIPH KOJIMYECTBEHHOM aHAJIH3e. MatemarrdecKas
06paboTKa pe3yIbTaTOB KOMMYECTBEHHOTO aHaNIn3a.

KpuTepun oleHHBaHHs yUeOHBIX AelcTBHI 00yal0muUXcsi IPH IPOBEJCHUH SK3aMeHa

OTMmeTKAa KpuTtepun oneHHBaHUS

OTJINYHO REITIONTHEHBI BCE BHIBI yIe6HON paGoThI, PEeXyCMOTPEHHbIE Y4eOHBIM ITAHOM.
OGy4aromIHiics IEMOHCTPUPYET COOTBETCTBUE 3HAHMIA, YMEHUH, HABBIKOB
IPVBEIEHHEBIM B TaOIALAX I0KA3ATENSIM, ONePHPYeT NPHOGPETEHHEIMY SHAHMAMH,
YMEHHAMHY, HABEIKAME, IPHMEHSET UX B CHTYalsX [OBBIIEHHON CIOKHOCTH. IIpu
3TOM MOTYT OBITh JOIMYIIEHB HETOYHOCTH, 3aTPYHEHHA NIPY aHATUTHHCCKAX
OTIepAIUAX, EPEHOCE 3HAHMM 1 yMEHUH Ha HOBBIC, HECTAHIAPTHRIC CHTYalH

Xoporo BBITIOJHEHEI Bce BU/BI yae6HOM paGoTEL, MpeyCMOTPEHHbIE y9e0HBIM IUTAHOM.
O6ygaromuiics JEMOHCTPUPYET COOTBETCTBHUE 3HAHWM, YMEHUH, HABHIKOB
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TIpHBEIeHHbIM B Ta0IIHI[AX I0KA3aTeNlAM, ONEPHPYET MPHOGPETeHHEIMU 3HAHIAMH,
YMEHHUAMH, HABBIKAMH, [IPHUMEHACT MX B CTAHNAPTHBIX CUTyalsx. IIpu aToM
MOTYT GBITh IOIYIIEHbl HE3HAYUTEBHBIE ONIMOKH, HETOYHOCTH, 3aTPYIHEHHS IPH
AHAIUTHYECKHX OTEPALlAX, IIEPEHOCe 3HAHUK U yMEHHUH Ha HOBBIE,
HECTAHIAPTHBIE CUTyalli

VY IOBAETBOPUTENEHO

He BBITIOJHEH OIMH WK Goilee BUAOB ydeOHOU paboTel, IMpeIyCMOTPEHHBIX
yue6HBM iaHoM. OGydarmuiics TeMOHCTPHPYST HEIIOITHOE COOTBETCTBHE
3HAHMH, yMEHUH, HABBIKOB IPUBEICHHBIM B TaOIHMIIaX MOKA3ATELIM, Oy CKAt0TCA
3HAYUTENBHBIE OMHUOKH, NPOSBISETCS TaCTUIHOS OTCYTCTBHE 3HAHUH, YMEHUH,
HABHIKOB [0 P/ MoKa3aTesell, 00yJaromuics UCILITEIBACT 3HATUTEIILHEIS
3aTpyIHEHMS TIPH ONEPUPOBAHNN 3HAHUAMH M yMEHHIMH [IPA HX IIEPEHOCE Ha
HOBBIE CUTYalliH

HEYIOBJIETBOPUTECIBHO

HE BHITIOJTHEHE! BUIBI y4eGHO# paGoThL, IIPelyCMOTPEHHbIE YIeGHBIM ILTAHOM.
OGydaromuiicst TEMOHCTPHUPYET IIOJTHOE HECOOTBETCTBAE SHAHUH, YMEHHH,
HABBIKOB NIPUBEIEHHBIM B TaOIMIaX T0Ka3aTeNel, 0IyCKaloTCA 3HAYHTETIbHbIC
OMHOKY, IPOSIBIAETCS OTCYTCTBHE 3HAHUM, YMEHHI, HABEIKOB 110 GOMBIIEMY STy
HoKa3aTenei, 00yJarOIUHCs HCIIBITHIBACT 3HAYUTEIbHBIC 3aTPY/AHCHIA IPH
OTIEPHPOBAHKH 3HAHISIME U YMEHUAMHE NPU UX MEPEHOCS Ha HOBBIC CHTyaluy
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JMCT BHECEHUS U3MEHEHUI
B PABOYYIO ITPOTPAMMY JUCITUILJINHBI

«O61mas, HeopraHuIecKas U aHaTUTAICCKAsT XUMHA»
CnenuanbHocTs: 19.03.01 bruotexHonorus

®opma 00yUeHHs: OTHASL

Pa6ouast IporpaMma JACIAIUIAHEL IEPECMOTPEHa, 00CYKACHA U omo6pena st ucrmomHeHus B 2022-2023
yaeGHOM TOfy Ha 3acelaHuu KaQeaphl XUMHUA IMECHH npodeccopos C.1. Adonckoro, A.I'. Manaxosa

[Tporoko 3acenanns No OT «___ » 2022 7.
3aBemyroumi Kadenpon 10.1. broxun
(OonacHocms) (noonucs, oama) (®HO)
HUzmenenne Copep:xaHnne A3MEHEHHS
NYHKTa
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