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1. IEPEYEHDL COKPAIEHW, HCIIOJIB3YEMBIX B TEKCTE PABOYEI [TPOTPAMMBI
JTACIATLINHBI

1. OIIOII — ocHoBHas podeccroHaTbHAS 00pa3oBaTeIbHAS TPOrpaMMa

2. YK — yHuBepcanbHas KOMIETEHIU

3. OIIK - obmenpodeccrnoHansHast KOMIETSHIUS

4. IIK — mpodeccrnoHanbHas KOMIETSHITAS

5. 3.e. —3adeTHas eIUHUIA

6. ®I'OC BO — denepapHbli rocy1apCTBEHHBINH 00pa30BaTeIbHBINA CTAHIAPT BHICIIIErO
obpazoBaHus

7. PIIJT — pabouast mporpaMma JTACITHTLTAHEI

8. ®OC — hoH]I OLIEHOYHBIX CPENICTB

9. CP — camocTosTenbHas pabora

2. OCHOBHAS XAPAKTEPUCTHUKA JUCIIAIIJINHBI

Ileny OCBOEHHUS TUCTIUTLIHBL:

- popmupoBaHue y obydaromuxcs 0a30BEIX 3HAHHWH IO 0OIIEH ¥ HEOPraHUIESCKOH XUMHU, KOTOPBIH
criocoOcTBOBAT OBl YCBOCHUIO MPOQIIMPYIOMUX IUCIUILIIH, oOecnedrBal Obl TOHUMAHUE U OCBOSHHE
METOJIOB aHalIM3a U 3aKianelBal OBl 0a3wWc Ui MOCIEAYIOMeH  OINEeHKH MOp(odyHKIHOHATBHEIX,
(GU3MOTOTHYECKUX COCTOSIHUH M TATONOTHYECKHX IIPOIECCOB B OPraHW3ME JXKHBOTHOTO IIPH PEIICHUU
npodecCHoHaTBHBIX 3a]1aY,

- IpUBUTh HABBIKM IUIAHUPOBAHWUS W BBIOJHEHWS OCHOBHBIX OIEpalii NpH INPOBENCHUU
XHUMHYECKOTO SKCIIEPUMEHTA, B TOM YHCIIe aHATUTHIECKOTO;

- J1aTh CTYIEHTaM OIPEHCIEHHBIA MHUHUMYM 3HAHUU 110 aHAIATHUYECKOU XUMHUHU, KOTOPBIA
CIocoOCTBOBA OBl YCBOCHUIO IPOQHIMPYIONINX AUCIHIUINH, 0OeceunBa OBl MOHMMaHHAE W OCBOCHHE
METO/IOB aHaJIM3a U 3aKJIafbIBal OBl 6a3ucC IS MOCIeAYIOMEeH MpakTHIeCKOH paboThI;

- TIPUBHUTH HABBIKU BEHIIOJHEHUS OCHOBHBIX OIEpAIlUil IIPH MPOBEACHHH Pa3IMYHBIX BHIIOB aHAIH3a
1 00y4uTh ITpaBUiaM 00paboTKH UX PE3yIBTATOB.

3ajiagamM¥yl TUCIUILINHBL SBISIFOTCSL:

- obmeobpa3zoBaTenbHAs 3a3/ada 3aKIFOYaeTCs B TOM, YTOOBI naTh OOydaromuMmcs 3HAHUS II0
TEOPETUUECKUM OCHOBaM HEOPraHWYECKOH XMMHH W CBOHCTBAM BaKHEUIIMX OMOTEHHBIX M TOKCHYHBIX
XUMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MMH IMPOCTHIX U CIOXHBIX HEOPraHUUYECKHUX BEIIECTB, a TaKkKe
TEOPETUYECKUM OCHOBAM aHAIUTHYECKON XUMUH;

- IPUKJIaIHA 3ajiada OCBEIAeT BOIIPOCHI, Kacarolmuecss 00ydeHHs OCHOBAaM COBPEMEHHBIX METO/IOB
XUMHYECKOTO W (QU3MKO-XUMHYECKOTO aHauW3a © padoTe Ha COBPEMEHHOM AaHATUTUYECKOM
000pyIOBaHMH, YTO 3aKJIapIBAET 0a3y JJII MOCIEIYIOIEro PEMeHNs IPAKTHIECKUX 3a]1a4, CBI3aHHBIX C
OIEHKOH MOP(HODYHKIHOHANBHEIX ¥ (HU3MOTOTHIECKAX COCTOSHUM KUBOTHOIO OPraHu3Ma;

- cIenuaigbHas 3a/7ada COCTOUT B Pa3sBUTHU Y OOYyYaromuXcs JIOTHYECKOTO MBIIUIEHUS U YMEHHUS
CaMOCTOSTENBHO IUIAHUPOBATE U IIPOBOAUTH SKCIIEPUMEHT.

3. INTAHAPYEMBIE PE3YJIbTATBI ObYHEHMS IO AUCHTUILTAHE, COOTHECEHHBIE
C IINTAHUPYEMBIMU PE3YJIbTATAMM OCBOEHUS OBPA3OBATEJIBHOU
ITPOT'PAMMBI

[Tpouecc u3yueHus AUCHUIUTUHEI «O01mas, HeopraHudecKas U aHAIUTHIEeCKast XUMUS» HallpaBlIeH
Ha (opMupoBaHME W pa3BUTHE Cileqyromux kommereHiwi, cornacio ®I'OC BO mo HampaBiieHHIO
noxroToBku 06.03.01 buonorus:

OIIK-6

[Inanupyemble pe3ynpTaThl OOydYeHHsS M0 JUCHUIUIMHE (MOOYJIO), COOTHECEHHBIE C
WHIUKAaTOPaMHU JOCTHKEHUS KOMITETEHITHH:



Ne Kox u HaumeHOBaHuUe Ko v HanMeHOBaHHe HHAHKATOpA Pe3yabTaTnl 00ydeHus no JUCUHIIHHE
n/n KOMIeTeHLIHH noctuxeHns kommnerenuun (MIK)
1 OIIK 6. Criocoben W -105rk-6.1- 3HATH OCHOBHEIE 3aKOHEI 3H4Th: OCHOBHBIE SCTECTBEHHOHAYIHBIE
HCTIONB30BATH B Gm3uKyY, XUMHH, HAaYK 0 3eMIie | 3aKOHBI, 3aKOHOMEPHOCTH Pa3BUTHUAL .
npodreccuoHaNBHOM OHOJIOTHH, METOABI MATEMATUYECKOI0 HEOpraHu4eckod XUMHH, METOIBI aHAIIU3a
e TENEHOCTH OCHOBHBIE aHaJIM3a ¥ MOJETHPOBAHN, MOTYYEHHBIX PE3yTBTATOB, B TOM HHCIIE C
3aKOHBI QU3NKH, XUMHH, | TEOPETHYSCKMX U SKCIISPHMEHTANBHEX | HCTIONB30BAHHEM MPOTPAMMHOTI0 06eCICYCHHA
Hayk 0 3eMie ¥ OHONOTHH, HCCNENOBAHWH, TEXHUIECKIE JUTS IpoBeeHns UG poBoit 0GpaboTky
MIPUMEHSTE METOTBI BO3MOXHOCTH COBPEMEHHOTO MOTyYEHHBIX JaHHBIX; HOPMBI TEXHUKU
MaTEeMaTUYECKOro aHaIi3a | ClIeIHATU3UPOBAHHOr0 000pyIOBaHMS, | 0E30MAaCHOCTH, METOMKI OIIEHKW COBPEMEHHEIX
U MOJIETIPOBAHNS, METObI PEIICHAS 3a0aT HAYYHBIX JOCTUAKCHHUH.
TEOPETUIECKHX U npodecCHOHANBHON IS TENFHOCTH
HBFRRRCMES RS nna-2 YMeTh IPUMEHSTh VYMeTh: UCIOE30BATE OCHOBHEIE 3aKOHEI
HCCIIeI0BAHNH, OIIR-6:2. b TP R 5 :
IpHOBPETATS HOBEIE METO/TBI MATEMATUUECKOr0 aHaNU3a U €CTECTBEHHOHAYHBIX JMCLIMILIHH;
R au——— MOJIIMPOBAHNS, TEOPETHIECKUX 1 OCYIIECTBNATS TOUCK, KPUTMHECKUH aHaNu3 U
CCTECTBEHHOHAYUHBIE IKCIEPUMEHTANBHBIX HCCIEI0BAHMH, cuHTe3 HHPOPMALUH, IPUMEHATE CUCTEMHBII
T npuoGpeTarTh HOBLIE MaTeMaTHYeckie M | [TOIXOMI IS PEIleHHs I0CTaRICHHEIX 3a1ay;
COBDCMEHHEIE SCIECTBEHHOHAYYHEIE 3HAHNUS, coGupats # 06061aTh JaHHEIE 110 aKTyaTbHBIM
T ———— HCIIONB3Ys COBPEMEHHBIE HAY4YHBIM MpoGIeMaM, OTHOCSIIMSS K
HHDOPMALHOHHBIE o6pazoBatensHele H HHPOPMALMOHHEIE |  o0macTu BETCPHHAPHH; OCYIIECTBIATE MOMCK
S — TCXHOJIOTHH uHpOPMALMH U pElLIEHUH Ha OCHOBE ACHCIBUH,
IKCTIEPUMEHTa, UH(OPMATIMOHHO-
KOMMYHMKATABHEIX TEXHOJOTHH (IIpOrpaMMBI
MOJENMPOBaHUA XMMHUIECKUX IKCIIEPUMEHTOB,
i poBoit 06paboTky MOTYUEHHEIX JaHHEIX)
WNI-30omnk.6.3. Bnaners HaBeIkaMU Branmers: MeToaaMu Ge30macHOro o6parieHus ¢
MIPUMEHEHHS METONOB XUMHYECKUMH MATEPHATAMH C YIETOM UX
MaTeMaTHIecKOro aHanusa u GU3HYECKUX 1 XMMUYECKUX CBOMCTB; METOIAMHU
MOIENTHPOBAHUS, TEOPETUUECKUX U CHCTEMHOI0 NOX0Ma C IPUMEHEHHEM aHAITN34,
SKCIIEPUMEHTANBHEIX UCCIeOBAHNYN, | CHHTE3a M APYTHX METO0B HHTEINEKTYaIbHON
paboTEL CO CIeNAATU3HPOBAHHBIM JeSTENBEHOCTH [T BEISBIICHUS U PEILCHNS
oGopyZOBaHUEM JUTS PEANU3aLUK nipo6neM B 061TaCTH BETEPUHAPHH.
MOCTABIEHHBIX 33144 TP IPOBETEHUH
HCCIIeIOBaHUM U pa3paloTke HOBRIX
TEXHONOTHH

4. MECTO JUCITMILIMHBI B CTPYKTYPE OFPA3OBATEJbHOU NPOT'PAMMBI

Jucuummina «O06Imast, HeopraHudyeckas ¥ aHATUTHYSCKas XAMUI» OTHOCHICA K 00g3aTelbHOR
gacTy IuKiIa guciuiuige yaebnoro mrana OITOIT mo mampaBnenuto moxrotoBku 06.03.01 buomorus

(ypoBeHb GakanaBpHaTa) U ABJSETCS 00S3aTeNIbHOM AL OCBOCHUS II0 OYHOH (opme oOydeHnd Ha 1-oM
Kypce B 1 cemectpe.

[Tocnenyromue TUCIUILIAHBL
e «Opranugeckas XUMH,

o «Dusmueckas U KOJUIOUIHAS XUMMSI)»
e «buoxumusay



5. OFBEM JUCHHUIIIMHBI

OO6muit 00BeM TUCHUIIIMHEL COCTABIISIET 4 3aUeTHEIE eMUHUIEL, 144 gaca.

Ounasn ¢popma oOydeHus

O — Bcero, OugHas hopma 06ydeHusT
qac. CEMECTp
O6muii 06peM TUCHUILUIMHEI 144 1
KonTtakTHas pabora (ayauTopHasi): 74,65 74,65
JIEKIMH 36 36
3aHATHA CEMUHAPCKOTO THIIA, B TOM JHCITE: . 36 36
CeMHUHAPHI - -
KOJUTOKBUYMBI - -
[IPAKTUIECKUE 3aHATHA 18 18
IIPaKTUKYMBI - -
nabopaTopHBIe paboTsr 18 18
JApyTHE BUABI KOHTAKTHOMN paboTel 2,65 2,65
KonTakTHast paGoTa (BHeayAMTOpHAas) - -
CamocTtosiTessbHas paboTa 00y4aroUIHXCs: 60,35 60,35
H3Y9EHHUEe TeOPETUIECKOro Kypca - -
BBINOJTHEHKE JoMammHuX 3axaruii (PT'P, pemenue 3amaq, - -
pedepar, acce U Ipyroe)
KypCOBO€ IPOEKTHPOBaHUE - -
IpYTHE BUMBI CAMOCTOSATENIEHON paboThI 60,35 60,35
IIpomexkyTOUHAs aTTeCcTAUS: 9 9
3a4eT - -
3K3aMeEH 9 9
JpYTHe BUNBI IIPOMEXKYTOTHOM aTTecTallum - -
5. COJAEPKAHUE TACTIATLINHEI
Pa3}ICJIbI JHCIHIIJIMHBI:
Ounas ¢dopma o0ydeHus
Ounas popma
3aHATHS CeMHHAPCKOI0 THIA,
Ne HaunmenoBanue yac.
pasjena pasaena Jlexmun, CPC, WK
qac. CeMuHapbl IIpakTHKYMBI, qac.
npakTHYecKue | J1aGopaTopHbIe
3aHSATHSA U Jp. paGoThI
1 OcHOBHBIE OIIK-6.1.1,
CTEXHOMETPUIECKUE 2 2 2 2,5 OIIK-6.2.1,




3aKOHBI XUMUH OIIK-6.3.1
3aKOHOMEPHOCTH OIIK-6.1.1,
2 IIPOTEKAHUA 4 - 5 OIIK-6.2.1,
XUMITIECKIX Peakii OIIK-6.3.1
OIlK-6.1.1,
OIIK-6.2.1,
3 PactBops! 8 4 13,5 OIK-6.3 1
CocTaB M CTpOEHHE Ollk-.1.1,
4 | PO 4 - 2,5 | OIK-6.2.1,
i OIIK-6.3.1
OKHCIHTENBHO- OIIK-6.1.1,
BOCCTAHOBUTENLHEIE OIIK-6.2.1,
5 peakIuu u 4 - 22 OIIK-6.3.1

3aKOHOMEPHOCTH  HX

MPOTEKAHUA

Xumust  GHOrEHHEBIX OIE-6. L1,
6 ATEMEHTOR 10 - 16 OIIK-6.2.1,

o OIIK-6.3.1
‘ OIIK-6.1.1,
7 ABanuTHYECKas XUMUA 4 12 18,35 | OIIK-6.2.1,
OIIK-6.3.1
UToro: | 36 18 18 60,35
Coaep:xkaHne THCUMIUIMHBI 110 BUAAM 3aHATHH:
JIBKI_II/IOHHLIC 3aHATHHA
Oobbem,
HaumeHoBaHHe s,
Ne pasaena
Tema gexuuu
pa3aena JAUCUHTTJIHHBI
(Moaynst) 04HO
OCHOBHBIE )
i , OCHOBHBIE TIOHATHS W CTEXUOMETPHIESCKIE 3aKOHBI XUMHUH.
15 CTEXUOMETPHIECKIE ) i 2
OKBHUBAJICHT, 3aKOH 3KBWBAJICHTHRIX OTHOIIEHUH.
3aKOHBI XUMHHA
OCHOBBI XMIMA9ECKOU TEPMOAUHAMUKHL. 2
3aKOHOMEPHOCTH
2 IIPOTEKAHUSL
' XUMHAYIECKHUX
peaximii
KuHetrka XuMUIECKHUX MPOLECCOB, XMMHUYECKOS PABHOBECHE. 2
PacTBOpBI; CIIOCOGHI MPUTOTOBICHMS U BRIPAKEHUS COCTaBa

3. PactBOpEI x; 2

pactBOpoB. CBolicTBa pa3baBIeHHBIX PACTBOPOB




HE3JICKTPOJIATOB.

CBoliCTBa PaCTBOPOB CHJIBHBIX U CNA0BIX SNEKTPOIHTOB.

Juccorpanus Bosl. pH pactBopos

I'mpponus coneit. BydepHsie pactBops!

CoctaB U cTpoeHuUE

Crpoenue atoMa. XUMHUUECKas CBS3b.

BEINeCTBa
Hepﬁoamec-mﬁ 3dK0H U HCpHOI{M'—I@CK?DI CUCTEMA DIICMECHTOB,
OKucTuTENbHO- OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIE PEaKIIAN.
BOCCTAHOBHTEIbHBIE
peaKknuu u
3aKOHOMEPHOCTH UX
TpOTEKAHS KommnexcHrple coequHEHAS.

XumMust OHOTEHHBIX

O630p XIMMUH HEKOTOPEIX OHOTEHHBIX JIEMEHTOR (METAILIOR).

= O630p XUMHUH HEKOTOPHIX OHOTEHHEIX 3IEMEHTOB (HEMETAILIOB).
IpeamMer ¥ 3a0a4u aHATUTHIECKOM XUMUK. OCHOBEI
I, Ka9eCTBEHHOTO aHANIM3A.
XML

OCHOBBI KOJTHMYECTBEHHOI'O aHAIN3A. THTpI/[MCTpI/IH Ou3nKo-
XUMHYCCKHUE METOJBI aHATTU34d.

3anaTusa CEMHHAPCKOI'0 TUIIA, MPAKTHYCCKHE 3AaHATHA

Oonem,
Ne HaumeHoBanme pasnena Jac.
Tema 3aHsITHSI, KpATKOe cofep/RaHue
pasgena AUCLHIITTHHBI (MOXYJIsT) :
04YHO
TexHuka Ge30MaCHOCTH B XUMHYECKON
OcHOBHEIE naGopatopun. OCHOBHEIE KTACCHl HEOPTaHUYESCKUX 5
1 CTEXUOMETPUIECKHS COeNMHEHMIL.
3dKOHBI XHMHUU
OKBHUBAJICHT. 3aKOH 3KBUBANEHTHEIX OTHOLICHHIA,
XuMudeckas TEPMOIMHAMUKA, DHEPreTUKa
XUMUYECKHX MIponeccoB, HanparneHue mpoTekaHus
3aKkOHOMEPHOCTH v POL Up P
. peakLuit. 2
2 MPOTEKAHUST XUMUIECKIX
SaK LT "
peaKy Kuneruka xumugeckux peakuuit. XuMudeckoe
PaBHOBECHE.
CriocoOBI BRIpaKEHNS COCTaRa PACTBOPOB.
2
CaoticTBa pa3GaBIeHHIX PACTBOPOB
3 PactBops! HEINEKTPOIUTOB.
CrolicTBa pacTBOPOB MIEKTPONUTOB. ['Hapomn3 2
conelt. Jlucconnanys BOIBL




Hounrle paBHOBECHS B pacTBopax. KoMmmekctere
COCTIMHEHHSL.

Bydeprere pacrsopsr K2

CoctaB u cTpocHHe
BELIECTRA

Crpoenue aromMa. XUMHUECKaS CBA3b.

OKMCITUTEIEHO-
BOCCTAHOBUTEILHEIE
PEaKLUK U
3aKOHOMEPHOCTH X
MIPOTEKAHWS

OKHCTUTENBHO-BOCCTAHOBUTEIBHEIE PeaKkuu

Xumus GHOTEHHEIX

XUMUYeCKHe CBOUCTBA HEKOTOPBIX
OUMOTEHHBIX BJIEMEHTOB (METALIOB).

6
JJIEMCHTOB 9
XUMHU4eCKre CBOUCTBA HEKOTOPBIX
OMOTeHHBIX TEMEHTOB (HEMETAIIIOB).
X KonmuuecTeeHHEIE ¥ KaYeCTBEHHEIE MCTOIBI aHAIHU34a.
7 AHanuTHYECKAS XUMHES

Oco6eHHOCTH pelleHHs 331a4.

JlaGopaTtopHbie padoThI

O6bem, yac.
Ne HaumenoBanue pazgena
Tema 3aHATHSI, KpAaTKOE coepxaHue
paszaena JUCUHUILIWHBI (MOAYST)
04YHO
OcHOBHEIE 2
1 CIEXHOMETPHUSCKUE OnpeneneHue MOISIPHON MacChl SKBHBAIGHTA.
3aKOHBI XUMHU
IIpuroToBneHue pacTBOPOR 3aTaHHOK 4
3 PactBOpHI P PacTBOpOE 3a
KOHIIEHTPAIIHH.
OCHOBBI CTaHIAPTU3ALUN U METPOJIOTHH. 2
[IpurotoBneHHe CTaHNAPTHRIX PACTBOPOB.
KuncnoTHo-0CHOBHOE THTPOBAHHUE. 2
OmnpenencHue aMMuaKa METOI0M 06PaTHOIO 2
TUTPOBAHHUA.
7 AnamvTuueckas xumusg | OKHCTHUTENBHO-BOCCTAHOBUTENIBHOE THTPOBAHHE. 2
OmnpeneneHue akTUBHOTO XJIOPa.
KoMmnekcuMmerpudeckoe TUTpOBAHUE. 2
CoBMECTHOE OTIPENeIIeHHEe HOHOB.
KoMmiekcruMeTpudeckoe TUTPORAHHUE. 2
Onpenenenue o6meit ECTKOCTH BOTHBIX
PacTBOPOB.
CamocrosiTesibHasA paboTa odydarmerocs
HaumeHoBaHnue Bun CPC O6nem,
Ne pasnena qac.
Tema 3aHATHSI, KPAaTKOe colepaHHe
pasjena JAUCLMIVIHHBI
(monpyns) 04HO
1 OcHOBHEIE Texnuka 6&30MaCHOCTH B XUMHUIECKON H3yueHue TeOpEerudeckoro 25
CTEXUOMETPHYIECKUS naGoparopur. OCHORHEIE KITACCE Matepuana. Msydenne ’




34KOHBI XUMHHA

HEOPTaHUYECKUX COETUHEHHAN.

BHAICONIEKLIAN, Pa3MEIIEHHBIX B
orkperroM goctyre (YouTube,
Coursera u np.). IToarotoska x
3aHATHSM. BrImonHeHue
JIOMAlIHKUX 3anaHnil. Pelnenne
3anad. [Togroroska k
naGopaTtopHoi pabore.

OKBUBANEHT, 3aKOH SKBUBANCHTHRIX
OTHOIICHUH.

Hsyuenne TeopeTndeckoro
Marepuana. M3ydenue
BHIEONEKLIHH, pa3MEIIEHHEIX B
orkpeIToM gocryme (YouTube,
Coursera u ap.). I[lonrotoBka k
3aHATHSM. BemonHeHne
JIOMaLIHUX 3a7aHni. Pelnenne
3amad.

3aKOHOMEPHOCTH
IPOTeKAHHUA
XUMHUYECKUX Peakui

XuMuueckas TEPMOIUHAMUKA. DHEPTCTUKA
XUMHYECKHUX MpolieccoB. Hampasnenue
MPOTEKAHUS PEaKLIUM.

H3yyeHne TeopeTHueckoro
Marepuana. M3ydenue
BUJIEONCKLIAM, PA3MEIIEHHBIX B
otkpeiToM poctyme (YouTube,
Courscra u 1p.). ITonrotoska k
3aHATHSM. BrImonHeHe
NOMalIHKX 3anaHuil. Pemenue
3a71ad.

Kunernka XMMHYecKnX peakLuit.
XWMHYECKOE PpaBHOBECHE.

HzydeHue TeopeTudeckoro
Matepuana. M3ydenue
BUNEOIEKLNH, pa3MEIIEHHBIX B
orkperToM gocryne (YouTube,
Coursera u gp.). I[Toarotoska x
3aHATHSIM. BrIonHeHne
JOMAallHUX 3a0aHuil. Pemenne
3anad. [ToaroToBka k
naboparopHo# paboTe.

Pactrops!

CnocoGBI BRIpaXKEHHS COCTaBa PACTBOPOB.

Hsyuenue Teoperuieckoro
Marepuana. M3yuenue
BUICONEKLUH, Pa3sMEILEHHEIX B
otkpeitom goctyne (YouTube,
Coursera u np.). [Tonrotoska x
3aHATHAM. BRITIOTHEHHE
JIOMALIHUX 3afaHui. Pemenne
3a71a4.

CgroiicTBa pa30aBIEHHBIX PACTEOPOB
HE3NIEKTPOTUTOB.

Hzyuenune Teoperudeckoro
Marepuana. U3ydenne
BHIEONECKLIH, pa3MEIIIEHHETX B
otkpeitoM noctyte (YouTube,
Coursera u ap.). ITonrororka x
3aHATHSIM. BrInonHeHue
IOMallHUX 3a0adHui. Pemenne
3amad.

CaolicTBa pacTBOPOB NEKTPOIUTOB.
Tunponus conelt. JAUCCONMALINS BOIEL

Hsydenue TeopeTudeckoro
MaTepuana. Mzy4yenue
BUIIEOTIEKLIUH, Pa3MEILICHHEIX B
otkpeiToM moctyme (YouTube,
Coursera u ap.). ITonrotoBka x
3aHATUSM. Beimonuenue
JOMallHUX 3anannii. Pemenue
3amad.

2,5

Hounrle paBHOBECHS B PACTBOPaX.
KoMIIneKcHbIE COSaVHEHHS.

H3yueHne TeopeTHIecKoro
Matepuana. Uzyuenue
BHIEONEKLINH, PA3MEIIEHHBIX B
otkpeiToM gocryre (YouTube,
Coursera u 1p.). IToarororka x
3aHsTHSM. BEIoOnHeHHE
JIOMALHUX 3a1aHuil. Pemenue

4,5
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3anadv.

Bydepusle pactsoprr. K2

Hsyuenue Teoperuieckoro
Matepuana. Msyuenue
BUIICONEKLUH, pa3sMELICHHETX B
otkpeitoM goctyme (YouTube,
Coursera u np.). [Toxrororka k
3aHATHSIM. BeimonHeHHe
JIOMAUIHKX 3anaHui. Pemenue
3anad.

2,5

Coctas u crpoeHue
BELIECTBA

Crpoerue atoma. XUMHYSCKAST CBA3G.

Hzyyenne TeopeTuueckoro
MarepHana. Mzyuenne
BUICOTCKLUH, pa3sMEIICHHEIX B
otkperroM moctyme (YouTube,
Coursera u ap.). [lonrororka k
3aHATHSIM. BrmonHenve
JIOMAaLIHUX 3a0aHuit. Pemenne
3azadq.

2,5

OKHCITATENEHO-
BOCCTAHOBHTE/IEHEIE
peakLUuH 1
3aKOHOMEPHOCTH UX
MIPOTEKAHUA

OKUCTHTENEHO-BOCCTAHOBUTEIHHEIE
PEeaKIIUU

HsyueHne Teoperndeckoro
Marepuana. M3ydenue
BHJIEONEKLUH, Pa3MEILEHHEIX B
orkperrom moctyme (YouTube,
Coursera u 1p.). ITogroroska
noknana (pedepara).

2,5

XuMHUSA OHOIEHHBIX
JJICMCHTOB

Xumus HCKOTOPBIX OHOreHHEIX 3NIEMEHTOB.

H3yueHue TeopeTuIeckoro
Matepuana. MsyaeHue
BUICONEKLIUH, pa3MEIIEHHEIX B
otkperToM noctyre (YouTube,
Coursera u 1p.). [lonrotoka
noknana (pedepara).

16

AHanmuTHYeCKAS XUMHUS

OCHOBBI CTAHIAPTU3ALIMH H METPOJIOTHH.
IIpuroToBNEHHUE CTAHIAPTHEIX PACTBOPOB.

HsydeHne TeopeTuIecKoro
Matepuana. Uzyuedue
BHIEONEKLIUH, Pa3MELIEHHBIX B
otkpeiToM noctyme (YouTube,
Coursera u 1p.). [Tonrotoska k
3aHATHSIM. BrimonHenne
JOMALIHUX 3anaHuil. Pemenue
3amad. [Toarororka K
naboparopHo# paGoTe.

KucnoTtHo-ocHOBHOE TUTPORAHHUE.

Hzyuenue TeopeTudeckoro
Matepuana. M3yuyeHue
BUIEONEKLMH, PA3MEIICHHRIX B
otkpertoM goctyre (YouTube,
Coursera u ap.). ITonrotoska K
3aHsTHSIM. BermonaeHue
JIOMALUHKX 3a0aHuit. PeuieHue
3anad4. [Tonroroska k
naGopatopHoii paboTe.

OnpeneneHue aMMUaka METOIOM 06PaTHOTO
TUTPOBAHMUSL.

Hzyqenue Teoperuaeckoro
Matepuana. Uzyuenue
BHIEONEKLUH, Pa3MEILCHHEIX B
otkperrom goctyme (YouTube,
Coursera u 1p.). IToaroroska x
3aHATUSM. BrimonneHve
JOMallHKUX 3aaaHui. Pewenue
3anad. [TonroToska k
naGoparopHoit paGoTe.

OKHCIUTETBEHO-BOCCTaHOBUTEEHOE
TuTpoBaHKe. OIpeneneHue akTUBHOIO XJIOPa.

H3syueHue Teoperuueckoro
Matepuaia. M3yyenne
BHICONEKLHH, pa3MEIIEHHEIX B
o1kperToM goctyme (YouTube,
Coursera u np.). Ilonroroska k
3aHATUSM. BemmonHeHue
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JOMAIIHKX 3anaduii, Peurenue
3amad. [TonroroBka K
naboparopHoit paboTe.

H3syueHue Teoperudeckoro
Marepuana. M3yuenne
BHIEONIEKLMH, Pa3MELLIEHHRIX B
otkperrom noctyme (YouTube,
Coursera u 1p.). [Tonrotoska k 3
3aHSTHSIM. BrIonHeHHe
JNOMaLIHUX 3anaHuil. Peurenne
3amaa4. [loaroToBka k
nabopatopHoit paboTe.

KOMHHGKGHMCIPHH!?-GKC‘G TUTPOBAHHUE.
CoBMecTHOE OmnpeneiIcHUC HOHOB.

Hsyuenue TeopeTuueckoro
Marepuana. M3ydenue
BUIEONEKIUH, Pa3MELIEHHBIX B

KoMmnekcuMeTpraeckoe TUTPOBAHHEE. otkperrom goctyre (YouTube,
Omnpenenenue 00wweH KECTKOCTH BOTHBIX Coursera u ap.). ITonrororka k 2,35
PacTBOpOB. 3aHgTHIM. BrInmonHenue

JOMAIHMX 3amanuii. Pemmenue
3anayq. [ToaroToBka K
nmaBoparopHo# paboTe.

6. YHEBHO-METOAUYECKOE U UTHO®OPMAIIMOHHOE OBECITIEYEHUE

IlepedeHb OCHOBHOI M JONOTHUTEIbHO JTUTEPATyPBHI:

OcHoBHas nTuTEpaTypa:

1.

MaprteinoBa, T. B. Heopranudeckas xumus : yuebuuk / T.B. Maptemmosa, .M. Cymnonurkas,
IO.C. AreeBa. — Mocksa : UHOPA-M, 2021. — 336 c. + Jlom. MaTepuaibl [DIeKTPOHHBIH
pecype]. — (Bricmee o6pazosanme: bakamaspuar). —DOI 10.12737/25265. - ISBN 978-5-16-
012323-3. - Texkert : sanexTponHbI. - URL: https://znanium.com/catalog/product/1206069 (nata
obpamenusi: 13.10.2020). — Pexxum gocTyma: 1Mo IO IIHCKe.

2. Usgauos, B. I'. Heopraunueckas xumust. Kparkuit kype / B.I'. Usanos, O.H. I'esa. - M.: KVPC:

3.

HUIT UHOPA-M, 2019. - 256 c. - ISBN 978-5-905554-60-5. - Tekcr : anexktponHEIHA. - URL:
https://znanium.com/catalog/product/1026945 (mata obpamenus: 13.10.2020). — Pexkum mocTyma:
IO TTOJIITHCKE.

Heopranuueckas xumus. bruorenHsie 1 abMOreHHbIE SIEMEHTRL: yuel. mocobue it CTyIEHTOB
By30B / B.B. Eropos, E.A. Bapnamosa, H.J1. Bopo6sesa u jp.- CI16.; M.; Kpacuomap: Jlams,
2009. - 313 c.

4. Ananutuueckas xumus : yae6ruk / H.W. Mosuan, P.I". Pomarosa, T.C. I'op6yHoBa [1 ap.]. —

Mocksa : UHOPA-M, 2018. — 394 c. — (Bricmee oOpa3oBanue: bakanaspuar). —
www.dx.doi.org/10.12737/12562. - ISBN 978-5-16-009311-6. - TekcT : anextponHsrii. - URL:
https://znanium.com/catalog/product/977577 (mata obpamenus: 13.10.2020). — Pexxum moctymna:
IO TTO/IITUCKE.

JonomHuTeNnbHAS TUTEPATypa:

L.

bap6banar, }O0. A. OCHOBEI aHATUTUYECKON XUMUH : IPAKTHIECKOE PYKOBOIACTBO: YueOHOE
nocobue / bapbanar 10.A.; ITox pex. 3omotosa FO.A. u np.- Mocksa:JIaboparopus 3uanwmii, 2017.
- 465 c.: ISBN 978-5-00101-567-3. - Tekcr : anektponHsid. - URL:
https://znanium.com/catalog/product/975132 (mara obpamenus: 13.10.2020). — Pexxum noctyma:
IO TTOJIIHUCKE.

2. XebGentsaes, A. Y. Ananutudeckas Xxumusa. XUMUYIECKHE METOIBI aHAK3a ;| yueOHOe ocobue /

A.N. Kebentsen, A.K. Keprocek, U.E. Taryts. — 2-e u3a1. — MuHck : HoBoe 3Hanue ; MockBa
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: TH®PA-M, 2020. — 542 ¢. — (Bricimee o6pasosanue: bakarappuar). - [ISBN 978-5-16-
004685-3. - Texcr : anexkTporHsIit. - URL: https:/znanium.com/catalog/product/1087946 (nata
obpamenns: 13.10.2020). — Pexum octyna: o MOAIHCKE.

3. O6mas 1 Heopranudeckas Xumus : B 2 T. T. 1 : 3aK0HBI 1 KOHIeNmH: Y 4eOHOE mocodue /
Cappaxuna E.B., Muxaiinos B.A., Kucenés }0.M. - Mocksa :JlaGopatopusd 3Hanu#, 2018. - 494
c.: ISBN 978-5-00101-602-1. - Texer : anekTpoHHbH. - URL:
https://znanium.com/catalog/product/1008405 (nara obpamerus: 15.10.2020). — Pexum roctyma:
110 TIOJIITHCKE.

Hepequb PecypcoB CE€ETH I/IHTepHeT, He00X0IHUMBIX AJISI 0CBOCHUSA TUCIHUIIHHBI:

Ne Haumenosanue Ccblika Ha pecypce JocTynHoCThb
WHpopMaHOHHO-CMPABOYHbIE CHCTEMBI
1. - - -
DJIeKTPOHHO-0HOIHOTEYHbIe CHCTEMBI

L. DeKTpOHHO-OMOTHOTEYHAS CHCTEMA hitps://e.lanbook.com PexnM mocTyna: Uil aBTopus3.
«JTaHp) ONTE30BATEICH

2. DneKTpOHHO-ONOTHOTEYHAL CUCTEMA https.//www.book.ru PexuM mocTyna: iy aBTOPH3.
«Book.ru» TOJTE30BATENEH

3. DIeKTPOHHO-OHONHOTEYHASL CHCTEMA https://znanium.com Pexum mocTyma: I aBTOPH3.
«ZNANIUM. COM» [IONTB30BATENEH

4. PYKOHT : HanuoHansHEIH MU(pOBOH https:/rucont.ru Pexum mocryma: 1A aBTOPHU3.
pecype MONTB30RATENCH

TIpodeccuoHaabHbIe 0236l JAHHBIX

1. PubMed htips://pubmed.ncbi.nlm.nih.gov/ PexuM HocTyTa: A aBTopys.

MONB30BATENCH
Pecypcst ®T'BOY BO MITABMub — MBA um. K.H. CkpsiGuna

iz O6pazosarensHeli mopran MITABMub - https:/portal. mgavm.ru/login/index.php Pexum moctyma: IS aBTOPH3.

MBA umenu K.U. Cxpsbuna MoMb30Batene

MeTtoaudeckoe ofecredeHne:
OTcyTCcTBYET
7. HIEPEYEHDb IPOIT'PAMMHOI'O OBECIIEYEHWA

JInmeH3ioHHOEe W CBOGOTHO PacHpoCTpaHseMoe NMPOrpaMMHoe ofecredeHne, B TOM YHCIIe
0Te4YeCTBEHHOT0 MMPOHU3BO/CTBA:

Ipasoo6nanarens 110 JocTymHOCTh ) = -
- 7 e Ccrinka Ha Ennuetil peecTp poccubckux
Ne Hawumenopanue (HanMEHOBAHHME BIIATENbIA (IUIEH3HOHHOE, CBOGOIHO ~
A 7 nporpamM s O9BM u BJI (pu manmrynn)
10, crpana) pacrnpocTpaHsIeMoe)
OrnepaninoHH4s CUcTeMa 000 «¥Oburex» Ceoloano . - .
1. o ; 2 . R e A hitps:/reestr.digital. gov.ru/reestr/307624/
UBLinux Poccutickas Qenepanms pacripocTpaHaeMoe
OducHEBIE IPUATTOKCHMS 000 «Anmu ITapTHEp» CroGoxHo 7 e -
2. (e PRI N P - P2, ) e hitps:/recstr.digital.pov.ru/reestr/308464/
AlterOffice Poccuiickas @enepaiys pacmpocTpaHseMoe

13




3. AntuBupyc Dr. Web., KOMHHI{@, Wl S, JIWIeH3NOHHOE https://reestr.digital.gov.ru/reestr/301426/
Poccuiickas eneparms
8. OHEHOYHBIE CPEJCTBA

OIleHOYHBIE CPEICTBA I NPOBENEHUs TEKYINEro M MPOMEKYTOUHOIO KOHTPOIA 3HAHMH IO
EcImmIEEe «O6Inas, HeOpraHmueckas M aHAIMTHYECKAas XMMHA» IIPEACTaBieHbl B Buje (oHna
oneHOUHBIX cpeacTs (nanee — ®OC) B IIpuioxeHnH K HacTosmeld paboyeii mporpaMMe IUCIHUIIIHHBL

9. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCHUIIJIAHbI

Ne n/n Bup aynutopHoro donaa OcHallleHHOCTh
CrierMansHbie ITOMELICHUS
1, 3aHATHA ICKLIAOHHOIO TUIA — JIEKLIAOHHAS ayIUTOPHS MynpTuMenuiHOe 000PyIOBAHAE
Ne 3 rnasHoro kopryca (3KpaH, MPOEKTOP, KOMIIBHTED)
2, 3ausTys 1abopaTOPHO-MPAKTHYECKOI'O THITA — JIaGopaTopHBIE CTONBL, BRITSKHBIE Mkadbl, nabopaTopHas Mocyna,
aynuropun Ne 448, 450 rnasHOro Kopryca 1uKael Ui XpaHEHHMs TIOCY Bl U CyXUX PEaKTHBOB, BECE,
IMEKTPUIECKAC INIATKA
TToMelIeHus Ui CaMOCTOSTENhHOM paboTel
3. IToMelme e IS caMoCTOSTeNbHOM paGoTel B aynuropun | CrenmanusuposaHuas yaebuas mebens, Jocka, MyIBTHMCIHHHOS

Ne 446 rinasHOro KoOpIryca

oGopynoBaHue

(3KpaH, IPOEKTOP, KOMIIBIOTED)
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[Tpunoxenue

OOHJ OHEHOYHbBIX CPEACTB
TEKYINEro KOHTPOJIA / IPOMEKYTOHHOM aTTecTaluu 00y a0 IUXCs
npH ocsoennn OIIOII BO, peammsyrmeit @I'OC BO

Kagheopa
xumuu umeru npogpeccopos C.U. Agponckozo, A.I" Manaxosa

PABOYASA ITPOT'PAMMA JUCHUILINHBI

((Oﬁl]laﬂ, HE€OpraHu4vecKas U aHAJTUTHYICCKaaA XUMHT»

HanpagJsienne moaroToBku
06.03.01 Buonorus

IIpoduis moaroToBKH
Berepunaprast OMOXUMHUS U pagrOOHOIOrHs]

YpoBeHs BbicHiero 00pazoBaHHus
baxanaspuar

¢hopma obyueHns: O4Has

roj npuemMa: 2022
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1. OHEHKA PE3VYJIbTATOB OCBOEHUSA JUCIHUITJINHBI

Omenka ypoBHS YI€OHBIX JOCTHKEHHUH 00yJaroImuxcsl 0 AUCIUILIMHE OCYINECTBIIIETCS B BUIC
TEKYIIEr0 KOHTPOIS YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTAIUH.

Texymuii KOHTPOJIb YCIEBAEMOCTH 10 TUCIUILTIHE OCYIIECTBIAETCS B QopMax:
1. Onpoc
2. Tect
3. KortpomsHas pabora
4. BrimonHeHUe JOMAIIHUX 33 JaHui

IIpomeskyTOUHAS ATTECTALMS 10 JUCIUIUIHHE OCYIIECTBILIETCS B HOpME SK3aMeHa, IIPH 3TOM
IPOBOJMTCS OIIEHKA CTETIEHHU [TONHOTHI ¥ Ka4eCTBA OCBOSHUS KOMIIETEHIIMH B COOTBETCTBUH C
[JIAHAPYEMBIMH pe3yIbTaTaMy 00yUeHUs 10 AUCLHHUILIAHE.

2. COOTHOIIEHUE TOKA3ATEJEA U KPUTEPUEB OLIEHUBAHWS KOMITETEHITAN

CO IIIKAJION OITEHNBAHUA U YPOBHEM X COOPMHUPOBAHHOCTH

Tloka3aTes i KOMIIETeHLIHH KpuTtepnii oueHHBaHUS lxana YpoBenb
OLICHHBAHUS chopMHpoBaHHOH
KOMIEeTeHIUH
OIIK-6
3HATB: [myGokue 3HaHKSA OCHOBHBIX 3aKOHOB (DU3HUKH, XUMUH, OtnuyHO Bricokuit
OCHOBHEIE 3aKOHEI QUIHUKH, Hayk 0 3emMie i GHONIOrUH, METOT0B MaTEMaTUIECKOr0O
XUMUH, HayK 0 3eMIe | AHATN34 ¥ MOJIETUPOBAHNS, TEOPETUUECKUX U
GHONIOTUH, METOIEI IKCIIEPUMEHTATEHBIX HCCISTOBAHMM, TCXHUYECKHX
MaTeMaTHIecKoro aHanu3a u BO3MOXHOCTEH COBPEMEHHOTO CIIELHATIM3UPORAHHOTO
MOJISTTHPOBAHUS, 06opyIoBaHNS, METOMOB PELIEHHS 3a1a4
TEOPETHUECKUX H npodecCHOHANBHON NEATENEHOCTH
9KCIIEPUMEHTANTBHBIX HecymecTBeHHEIE OLIMGKH B IPEACTABIESHUH 00 Xopormio TIoBEIMICHHEIH
KWCCIeNOBAHNM, TEXHUYIECKHE OCHOBHEIX 3aKOHaX (U3UKM, XUMHUH, HaykK 0 3eMIie ’
BO3MOKHOCTH COBPEMEHHOIO | GUONOrHMH, METOIAX MATEMATHUHYECKOTO aHAIK3a
CIELMaNH3UPOBAHHOTO MOIENUPOBAHHS, TEOPETUIECKUX U
06GOpynOBaHHUS, METOBI SKCIICPUMEHTATBHEIX HCCIEN0BAHUHN, TEXHUIECKUX
peLIeHns 33124 BO3MOMKHOCTSX COBPEMEHHOTO CIIELIMATIM3UPOBAHHOIO
npodeccuoHATBEHOU oGopynoBaHUS, METOIAX PELISHHUS 3a1a4
IesITeNEHOCTH npodeccHOHANEHON e TENPHOCTH
DparMeHTapHbIe IpeacTaBieHus 00 OCHOBHEIX 3ak0HaX | YIoBneTropuTeneH | Iloporosei
GU3UKY, XMMKH, HAYK 0 3eMie U OHOTIOTHH, METOaaX o
MaTeMaTH4eckoro aHanu3a ¥ MOJIETUPOBAHN,
TEOPETUUCCKUX U IKCIIEPUMEHTANBHETX HCCIEeI0BAHMMA,
TEXHUYECKUX BO3MOKHOCTAX COBPEMEHHOI'O
CIICIHATM3UPORAHHOI0 000PYIOBAHNS, METONAX
pelIeHHs 3anad npodiecCHOHANIBHOM NeITENEHOCTH
OrtcyTcrare 3HaHuUM (TIpeacTaBIeHUIT) 00 OCHOBHBIX Heymosnersoputen | He chopmuposan
3aKkoHaxX (PHU3MKH, XUMAH, HAyK 0 3eMye U OHOTIOrUH, BHO
METOIaX MATEMATHIESCKOr0 aHAIIN3a X MOIENHPOBAHNS,
TEOPETUIECKUK M KCIIEPHMEHTANBHbIX HCCAECI0BAHMUHM,
TEXHUYECKUX BOIMOKHOCTSIX COBPEMEHHOTO
CIELMANU3UPOBAHHOI0 060PyIORAHNS, METONAX
pelIeHus 3a1ad npodecCHOHANBHON IeSTeNhHOCTH
Ymerts: CdopMupoBaHHOE YMESHHE IPUMEHATE METOIBI Otnu4HO Bricokuit
MPUMEHSTH METOIE! MAaTeMaTUUYeCcKOro aHaIKu3a U MOIETUPOBAHNS,
MaTEeMaTUYECKOr0 aHaIu3a U TEOPETUUGCKIX U OKCIISPUMEHTANBHRIX HCCIeN0BAHUH,
MOICTTUPOBAHWS, TproGpeTaTh HOBRIE MATEMATHYECKUE U
TEOPETUIECKUX U €CTECTBEHHOHAYYHEIE 3HAHHS, UCITONE3YS COBPEMEHHEIE
IKCIIEPUMEHTATBHEIX 0Gpa3oBarebHEe B HHDOPMALMOHHEIE TEXHONIOTHH
HCCNeI0OBAHMH, proGperaTs B 1e710M yCITeHoe, HO CONEPKAIEe OTASIBHEIE Xopomo [ToBEITIIEHHETH
HOBEIE MATEMATUUYECKUE T npoGensl yMeHHe IPUMEHITh METOIBI MaTeMaTUIECKOro
€CTECTBEHHOHAYYHEIE 3HAHNS, | AaHAU3a ¥ MOJENHPOBAHUSI, TEOPETUHECKUX U
HCIIONB3Ys COBPEMEHHEIS IKCIIEPUMEHTATEHEIX UCCIICIOBAHUM, TPHOOpETaTh
06pa3oBaTeNEHEIC H HOBEIE MATEMATHMYECKUE U SCTECTBCHHOHAYYHEIE
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uH(bOPMAITHOHHEIE
TEXHOTOTUA

3HAHWSA, UCTIONB3YS COBPEMEHHEIE 00pa30BaTeIbHEIC U
UH(OPMALOHHEIC TEXHOTOTHH

VYMeETE YaCTHYHO IPHMEHAT METOBI MATEMATUIECKOr0 | Y IOBICTBOPUTENEH
aHanu3a ¥ MOLEIUPOBAHNUS, TEOPETHUECKUX K 0
3KCIIEPUMEHTAJIEHEIX UCCIEN0BAHUH, IPHOGPETaTh
HOBBIE MaTEMaIUueCKUE U €CTCCTBEHHOHAYYHEIS
3HAHWMA, UCTIONB3Ys COBPEMEHHEIE 00Pa30BATENBHEIE U
HHPOPMAMOHHEIE TEXHOTOTHH

Ioporoestit

OT1cyTCIBHE YMEHHUMN IPUMEHATE METOMEI
MaTeMaTUUECKOr0 aHaTN3a ¥ MOISIHPOBAHNS,
TEOPETUUECKUX U KCIIEPUMEHTANBHEIX HCCIENOBaAHAH,
NproGpPETaTh HOBRIE MATEMATHUSCKIE H
€CTECTBEHHOHAYYHEIE 3HAHMS, MCIIONB3YS COBPEMEHHEIE
06pa3oRaTenbHEIC H HH(OPMALIMOHHEIE TEXHOOTHH

Heynornersopuren
BHO

He cdopmuporan

Baaners: OTauyno Bricokuit
HARBIKAMH TIPUMEHEHHS
METOIOB MAaTEMATHUYECKOTO
aHaNu3a ¥ MOJEIUPOBAHHS,
TEOPETUUYESCKUX U

OKCHCPHUMCHTAIBHEIX

VeneuHoe U CHCTEeMaTHYECKoe IPUMEHEHHE METOI0B
MaTeMaTHIeCckoro aHanmu3a ¥ MOJIeTUPOBAHNS,
TEOPETHIECKHUX U IKCIIEPUMEHTANBEHEIX HCCICIOBAHNH,
paboTHI CO CHELMAANM3UPOBAHHEIM 060PYI0BAHMEM I
PealIM3aMU MIOCTABJICHHBIX 33124 IIPH IPOBENCHUH
MCCIENOBAHMH M pa3paboTke HOBBIX TEXHOIOTHH

KCCIeN0BaHUM, paloThI co
CHEeLMANU3UPOBAHHEIM
ofopynoBaHUEM NS
peanu3anui MoCcTaBIeHHEIX
3371249 [IPU [IPOBEACHUH
HCCTIeNOBaHMH | paspaborke
HOBRIX TEXHOJIOTHH

B menoM ycrelHoe, HO comepialiee OTACIEHEIE IloBRumEHHEBIH
mpo6esl IPUMEHEHHE METOI0B MaTEMATUIECKOr0
aHaNK3a ¥ MOJICIMPOBAHNS, TCOPETUUESCKUX U
IKCIICPUMEHTANBHRIX UCCIEA0BAHMM, paboTEI CO
CIELUATM3UPOBAHHEIM 0060pyIOBAHUEM JIIS
peanmM3alyy MOCTABICHHBIX 3314 IPH IPOBEICHUN
UCCIeTOBaHUHA U pa3paloike HOBBIX TEXHOIOIHH,

Xopouto

®parMeHTapHOE BNAaTCHHE HABEIKAMHE [IPHMEHEHHS VY 1oBNETBOPHTENEH
METOI0B MATEMATHYECKOT0 aHANNM3a ¥ MOJENHUPOBAHUA, | O

TEOPETUYECKUX M DKCIIEPUMEHTAIBHBIX UCCIEIOBaHHIM,
paboThI CO CHELMAU3HPOBAHHEIM 0GOPYI0BAHUEM AT
peanu3aly IOCTABICHHRIX 3a1a9 [IPH MIPOBEICHUH
MCCIeI0BaHUH U pa3paloTke HOBRIX TEXHOIOIUH

IToporogerit

OTCyTCIBHE HARBIKOB IIPUMEHEHUS METOLOB
MaTEeMaTUYECKOro aHanu3a U MOIeTUPOBAHKS,
TEOPETHYECKMX U IKCIICPUMEHTANBHEIX UCCIEN0BAHMIH,
paGoTHI CO CILICHUANU3HPOBAHHEM 0G0OPyI0RAHIEM IS
peanu3aluy IOCTABNEHHBIX 3anay MPU MPOBENEHUH

Heynornersopuren | He chopmuporau

BHO

WCCIIEOBRAHUM U paspaﬁome HOBBIX TEXHOOTHH

3. TEKYIIUA KOHTPOJIb Y IPOMEKYTOYHASI ATTECTALIASA OB YYAIOIIUXCSH 11O
JUCHUTIIJINHE

Texymuii KOHTPOJIb YCIIeBAEMOCTH 00yIAI0IIUXCS:

Ne HaumenoBaHue pasaena ®dopma Tekyiero OueHouHBbIe cpencTBa NAaK
n/n AMCLHITHHBI KOHTpOJIst
1 OcCHOBHEIE CTeXHOMETpHUeckre 3akoHEl | Ompoc. Bank Bompocos k ompocy. OIIK-6.1.1,
XAMHH Tecrt. Bank TecToBRIX 3aMaHKH. OIIK-6.2.1,
Brmonnenne YaeGHrte nocotus — cGoprrke | OIIK-6.3.1
JOMALTHKX 330aHUH. 3a1ad [0 JUCIUIUIHHE,
2 3aKOHOMEPHOCTH npotekanus | Omnpoc. bank BompocoB k ompocy. OIIK-6.1.1,
XUMMUECKUX PEaKIvid Tecr. Bank TecTOBRIX 3anaHmit. OIIK-6.2.1,
Kontponrras paGota. | BaHK KOHTPONBHEIX paGoT. OIIK-6.3.1
Bremonuenue VueOnrie noco6is — cOOpHHKA
JOMALTHAX 3a0aHu, 331449 [0 JTUCIUTIIHHE.
3 Pactrops! Ompoc. bank BOMIpOCoOB K ompocy. OIIK-6.1.1,
Tect. Bank TecTOBRIX 3anaHuit, OIIK-6.2.1,
Konrponeras pabora. | Bank kOHTponeHEIX paGoT. OIIK-6.3.1
Brmonnenue Vyeburie mocobus — cGopHukY
JOMAaUTHUX 3aTaHuH. 3a71a4 M0 IUCLIUTIIHHE.
4 CocTaB U CIPOSHHUE BEILECTBA Omnpoc. bank Bompocos k ompocy. OIIK-6.1.1,
Tecrt. Bank TecTOREIX 3anaHKMH, OIIK-6.2.1,
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BrimonHenue VyebHbie nocobus — cGopuuky | OITK-6.3.1
JOMAITHUX 33JaHUH. 3a1a4 [0 JUCLIUIUTMHE.
OKHUCTATETFHO-BOCCTAHOBUTETBHBIC Ompoc. Bank BompocoB K ompocy. OTIK-6.1.1,
peakUMH M 32KOHOMEPHOCTH WX OIIK-6.2.1,
MIPOTEKAHHUA OIIK-6.3.1
Xumust GHOreHHBIX JIEMEHTOB Ompoc. Bank BOTIpocoB k ompocy. OIlK-6.1.1,
Teer: BaHk TeCTOBLIX 3aTaHUI. OITK-6.2.1,
BrimonHeHUE VyeGHele nocoGus — cGoprauki | OTTK-6.3.1
JOMALIHNAX 3alaHuH. 3amay Mo JUCLIUILIAHE.
AHanuTHIecKas XUMHUS Ompoc. Bank BOMpOCOB K OIpocCy. OIIK-6.1.1,
Tecrt. Bauk TecTOBRIX 3aTaHUH. OIIK-6.2.1,
BermonHeHHE Vueburie nocoGus — cGopauky | OITK-6.3.1
JOMAIIHUX 3a0aHui. 3a/1ad 10 JUCLIHIIIMHE,

IIpomexxyTouHAsI aTTECTALMSA
Cnoco6 mpoBeIeHus TPOMEKYTOUHON aTTECTAINH:

Qunag hopMma 00yueHus:

sK3aMeH IpoBoautes B 1 cemectpe 1 xypcea.

[lepedcHs BHOB ONEHOYHBIX CPEICTB, HCHONB3YEMBIX JUIS MPOMEXKYTOUHOM AaTTECTAllMH II0
JIACITATIINHE:
OaHK BOIIPOCOB K 3K3aMEHY.

4. OIIEHOYHBIE MATEPHUAJIBI IJISI IPOBEJEHNMS TEKYIIEI'O KOHTPOJISI |
IMPOMEKYTOYHOM ATTECTAIIMA OBYYAIOIIUXCS IO JUCOUTILINHE

OneHoYHbIE MATEPHAJIBI A1 TEKYIIero KOHTPOJIfA yCIeBaeMOCTH
KOMILIEKT THIIOBEIX BOIIpocoB mo mucuummae — 21 mt. (Ilpunoxenue 1);
KOMIUIEKT THIIOBEIX T€CTOBEIX 3amanuil 14 mrt. (IIpunoxenue 2);
KOMILIEKT THIIOBBIX KOHTPOIEHEIX padot 2 mrr. (IIpunoxenue 3);

OneHo4HbIe MATEPHAJIBI IJISI IPOMEKYTOYHOM aTTecTalul

KOMIUIEKT IIPAMEPHBIX BOIPOCOB (3a1aHni) K 5K3aMeHY 110 JUCIUILIAHE — 44 mIT. (ITpunoxenue
4);
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KoMmnjiekT THIIOBBIX BOIIPOCOB [JIS YCTHOTO OIpoca.
Tlepeuers KOHTPOILHLIX BOOPOCOB JUIs orenku koMmneteHmu (OITK-6):

Pazpen 1.
1.1.0xapakTepu3yiTe OCHOBHBIE [TOHATHS XUMHUH U JalTE UM OIIPENICIICHHE.
1.2 CohopMynupyHTe OCHOBHBIE CTEXUOMETPUUECKUE 3aKOHBI XMMUH : IIOCTOSHCTBA

COCTaBa, COXPAHEHHUS MACChl BEMECTB, IIPOCTHIX KPATHBIX OTHOIMECHHUH, IPOCTHIX 0OBEMHBIX OTHOIIEHHH,
ABoraapo

1.3. JlaiiTe ompeneneHHE TOHATHAM OKBHBaNCHTa, (DakTopa HKBHBAJICHTHOCTH, MOJIIPHOW MACCHI
OKBUBAJICHTA, SKBUBAJICHTHOTO oObeMa. [IpuBenuTe mpuMepsl pacdeTa MOJSIPHON MacChl SKBHUBAJICHTA
TPOCTBIX CIOXKHBIX BEIIECTB, OTHOCSIIUXCS K PA3IMIHBIM KJIACCaM HEOPraHHYESCKIX COSAUHEHHIH.

Pasznen 2.

2.1. OxapakTepu3yiTe OCHOBHBIEC IIOHATHS TEPMOAWHAMUKH: CHCTEMA , IPOLECC, IapaMeTpPhl CHCTEMEL,
byskuuu coctosHus. JlaliTe ompeneneHUs OCHOBHBIM (PYHKIMSIM COCTOSIHWSA: BHYTPEHHEH SHEPIHUH,
SHTANBIIUY, BHTPONIUH, H300apHO-M30TEPMHUYECKOro IoTeHnuana. llomstme TemnoBoro sddexra u
3aKOHOB TepMoxuMuH ['ecca u ciencTBui U3 Hero, JlaByaspe-Jlammnaca.

2.2.ChopmynupylTe Tpu Hauaia TepMOAMHAMHUKU. OXapakTepu3yHTe KpUTEpPHU CaMOIIPOU3BOIBHOIO
IPOTEKAHUS XUMUYECKUX PEaKIuH.

Jaiite ompeneneHusl MOHATUAM CPENHEW W MCTHHOM CKOPOCTH PEAKIUH, OXapaKTepu3yihTe (haKTopsl,
BITUSIOIINE Ha CKOPOCTh PEAKITHH, ¥ OIACHIBAIONTUE 3TO BIIMSTHAC 3aKOHEI,

2.3.UT0 Takoe XHMHUYECKOE PaBHOBECHE M KaK OHO HM3MEHSETCS TIOJ BIUSHHEM BHEITHHUX (aKTOPOB?
Oxapaktepusyiite mnpunnun Jle Illatence-bpayHa u mpuBeIUTe NPUMEPHI €r0 HCIIOJIH30BAHUS.
ChopmymupyiiTe 3aK0H JEHCTBYIOMIMX MACC I XUMHYECKOTO PAaBHOBECHS.

Pasznmen 3.
3.1.0xapakTepusyiiTe criocoObl BEIPaXKEHUSI COCTaBa U IMPUTOTOBIIEHUS PACTBOPOB.

3.2.ChopmynupyiiTe OCHOBHBIE CBOHCTBa pa3z0aBIIEHHBIX PACTBOPOB HEDNEKTPOMUTOB U 3aKOHBI BaHT
I'odda u Paysns, onuckiBaromuye 3TH CBOUCTRA.

3.3.0xapakTepu3yiTe OCHOBHBIC MOJIOKEHUS TEOPUU SJIEKTPOIUTHYECKOW MUCCOLMANuu AppeHuyca,
TIOHATHE CTETICHH IWCCOIMANMK W (HaKkTOpoB, BIHMIONMX Ha e BemmuuHy. Chopmyrupyiite, B ueM
3aKJIFOYAETCS OTIMYHE CHUJIBHBIX M CabBIX 3JIEKTPONUTOB U KaKWe 3aKOHBI OMMCHIBAIOT 3TH IIPOIECCHL.
OxapaktepusyiitTe 0cOOEHHOCTM [OUCCOLMAIMM BOJBI, YTO TaKOe HOHHOE IIPOM3BEIEHHE BOIE,
BOJOPOJIHBIA U I'MIAPOKCHUIILHBINA IIOKa3aTeny. [laiiTe IOHATHE TUAPOIM3a COeH, KaK MPOIecca HOHHOTO
oOMeHa, pacCMOTPUTE pa3HbIe CIydau I'UIPOJINu3a CONEH.

3.4 Jlaiite moustHe Oy(QepHBIX PacTBOPOB, OXapaKTePH3YHTe X COCTaB, KIACCH(OUKAIMIO U MEXaHH3M
Oydeproro nefictBus. Uto Takoe OydepHas eMKOCTh M OT Yero OHa 3aBUCHT?
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Pasznean 4.

4.1. ChopmynupyHTe OCHOBHEIE IIOJNIOKESHUS COBPEMEHHOH TEOPHH CTPOSHHS aroMa, KBAaHTOBHIE YHCIIA,
IIpaBUJIa 3alI0JTHEHNS YPOBHEH, TOAypoBHEH U opOutaneil. OxapakTepu3yiTe CBONCTBA aTOM, CBS3aHHEIE
C WX OJeKTPOHHBIM CTpOoeHHMeM (pamuycC, OSHEprWM WOHHM3alMH U CPOJACTBA K 3JIEKTPOHY,
3IIEKTPOOTPHULIATENIFHOCTD, BAJICHTHOCTD U CTEIEHb OKHUCIICHHS).

4.2, OOwscHuTe HpUpONy 0Opa3oBaHUS XUMHUYECKOH CBA3H, OXapaKTepU3yHTe€  OCHOBHBIE THIIBI
XUMAYECKHX CBs3eH, 00BsicHHTE 00pa3soBaHUE KOBAJICHTHOW CBS3U C TOUKH 3PEHHS TEOPHU BaJECHTHBIX
cBs3eit u rubpuauzanuu. CBoiicTBa KOBaJIEHTHON, HOHHON M METaJUINYECKON CBSI3H, IIPUBEAUTE IIPAMEDPEI
BEIIECTB C DPa3sHBIMH THIAMM CBs3U. PaccMoTputTe 00pa3oBaHHE BOJOPOJHOM CBA3H, a TaKkKe CHII
MEXMOJIEKYJLIPHOIO B3aUMOIEHCTBHUS.

4.3. JlaiiTe ompeneiieHUe KOMIUIEKCHBEIX COSAMHEHUH, 0XapaKTepH3yHTe UX CTPOCHUE C TOUKU 3PEHUSL
Teopuu BepHepa, IpUBeIUTE MPUMEPHl TaKWX COCHWHEHWH, Ha30BUTE WX U HAIWIINWTE YPAaBHEHUS KX
JIACCOTIMAIIHH.

Pasgea 5.

5.1. ChopmynupyiiTe OCHOBHBIE ITOJOKECHUS 3NMEKTPOHHOM Teopuu OBP, OCHOBHBEIC OKHCIUTEIN U
BOCCTAaHOBHTEIH, OKHCIHTEIHHO-BOCCTAHOBHTENBHBIM ITOTeHIHAT, ypaBHeHue Hepmucrta. [IpuBemute

OpUMEP HUCIIOJIB30BaHUs METOHA SJICKTPOHHO-HUOHHBIX ypaBHeHHfI AJI1 paCCTaHOBKHU KOB(b(i)I/IHI/IeHTOB B
OBP.

Pasnen 6.

6.1. PaccmoTpure ofmue ocoOeHHOCTH CTPOEHUS M CBOMCTBA METAILIOB. OxapaxTepusyite
CTpOEHHUE, HaXOXIEHUE B MPUPOJE, CIOCOOB! MOMYyUEHHUs IIEIOYHBIX, IEII0YHO-3EMEIBHBIX METAJIIOB,
ATIOMUHUS, JKeJe3a, XpoMa, MapraHia, MeIu, IMHKA 1 UX COeIUHEHUH (THIPOKCUIOB, OKCHIOB, COJEH,
OMHAPHBIX COSNUHEHNM ¢ HEMETAIaMu).

6.2. OxapakTepusyiiTe O0COOEHHOCTH CTPOEHHS, HaXOXKJICHHE B TPUPOJAE, CIIOCOOBI IIOJyYEHHUs
CJIENYIOIIIX HEMETAJIOB, UX OKCHAOB, KACIIOT, COJIEH U APYTUX COSAMHEHUI: Bolopoaa, 6opa, yriepoaa,
KpeMHUs, a30Ta, Gocdopa, KUCIOPOIa, CEPHI, TAIOTEHOB.

Paznea 7.

7.1. OxapakTepusyiiTe COBpPEMEHHYIO KiacCHpukammioo MeTomoB aHammsa. Cdopmymupyite
COBpPEMEHHBIE THILI KJIacCHGUKAUK KaTHOHOB, aHHOHOB, PACCMOTPHTE OCHOBHBIC Ka4eCTBEHHBIE
PeaKIMy UX OIPEIEICHUS B PACTBOPE.

7.2. ChopmymupyiiTe IpeaMeT U MPUHIUIL! KOMTHYECTBEHHOTO AHAIW3a, B YaCTHOCTH, XUMHYECKOIO
KOJTHYESCTBEHHOTO aHalN3a, TOYHOCTh AHAIUTHYECKUX H3MEPEHUH, METPONIOTHS pe3yJIbTaToOB aHaJIM3a.
OxapakTepu3yiTe MPHHITAIIBI ¥ TPAKTHISCKOE IPHMEHEHHE IPABUMETPHUECKOI0 aHAIIH3a.

7.3. OxapakTepu3yiTe NpPUHIUIE 0OBEMHBIX (TUTPUMETPHYECKHX) METONOB. PaccMOTpHTE METOJBI
[IPUTOTOBJIEHUS CTAHJAPTHBEIX PAcTBOPOB, OCHOBHBIC KONWYECTBEHHBIE pACUEThl, IPHUMEHSIEMBIE B
THTPUMETPUH, METONBI ONpPEAeNEHUS TOYKU SKBUBAJIEHTHOCTH, TEOPHM HHIMKATOPOB, MPHHIUIIEL
IPSIMOTO, OOPATHOTO ¥ KOCBEHHOT'O TUTPOBAHUS.
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7.4. OxapaKTepH:ayﬁTe IPHUHIHUIBI Pa3IMdHBIX MCETOHOB THUTPUMETPHYCCKOTO0 aHalu3a — KHCIOTHO-
OCHOBHOTIO, OKHUCJIUTEIIFHO-BOCCTAHOBUTEIBHOTO, KOMIIICKCHMETPHUYICCKOTIO., IIPAMCHACMBIC
CTaHZIaPTHBIC PaCTBOPEI, UCIIOJIBE3YyCMBIC WHIHKATOPBI, PaCUCThL.

7.5. OxapakTepusyiiTe OCHOBHBIE (u3HUecKre U (HU3MKO-XMMHIECKUE METOMbI aHAIM3a. PaccMoTpuTe
TEOpSTHYCCKIE OCHOBH M TPAKTHYECKOS IPAMEHEHHE ONTHIECKAX METO/0B ((pOTOKOMOpHMETpUs,
CeKTpoHOTOMETPH).

Kputepuu oneHuBaHus yaeGHBIX AeiicTBHI 00y4al0mMuxcsi NPH NPOBEACHHH opoca

OTtMmeTka KpuTtepun oneHHBaHus

OTJTAIHO 00ydJaroMIUHCs YeTKO BRIPAXKAET CBOIO TOIKY 3PSHHUS I10 PACCMATPHBASMBIM
BOIIPOCAM, PUBOMA COOTBETCTRYIONIME IPUMEPEI

XOopomo OﬁyanOIHHﬁCH JOITyCKaeT OTACNIbHBIC MOTPEITHOCTH B OTBETE

YIOBIETBOPUTEIHHO o6yJaromuiicst 06HapyKUBaeT MPOGEIBl B SHAHMSIX 0CHOBHOTO y4eGHOTO
HOPMAaTHBHOTO MaTepuania

HEYIOBIECTBOPHUTENBHO oGydaromuiics 06GHAPYKUBAET CYIIECTBEHHbIE IIPOOENThl B 3HAHHUSIX OCHOBHBIX
[OJIOKEHAN JUCIUILTHHEI, HEYMEHHE C IIOMOIIBI0 IPENOAaBaTelIs MOy IUTh
[PaBWIBHOE perieHre KOHKPETHON PaKTUIEeCKOH 331891
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[Ipunoxenue 2.

KOoMIIIEeXT TUIIOBBIX 3aJaHUH I TCCTUPOBAaHUA.

TecToBsIe 3aganus s onenku komuerenuu (OITK-6):

BxoaHo# KOHTPOJIB: TeCT M0 MKOJbHOMY KypCY.

Bompoc Kop otBera Otser
l. Yuciao mpOTOHOB, HEUTPOHOB M DJIEKTPOHOB M30TOMa St A 38, 90, 38
COOTBETCTBEHHO PaBHO B 38,52, 38
C 90, 52, 38
2. Hemerammmyeckue cBOHCTBa HanbomIee BEIPaKEHE] Y A KpEMHHUSA
B yraepoaa
C KHCJIOPOJa
3. CoeguHeHNS C KOBAJICHTHOU HEMOJSIPHON CBA3BIO A 0,, Cl,, Br,
PACIIOIOKEHEI B Py B 03, P4, H,O
G Ny, F» , NH;
4. B cxeMe mpeBpameHnit A Cl, u HCI
X4 X2 B HCI u Cl,
Fe — FeCl, — FeCl; & HCl u NaCl
BEIECTBAMHU X U X, MOTYT OBITH COOTBETCTBEHHO
5. CxoNBKO rpaMMOB KapOoHaTa HaTpHUs HYXKHO JOOABUTE K A 19,5
200r 10%-ro pacTBOpa 3TOH K& COJIH, YTOOBI MaccoBas JOJL B 39
comu cocrasuia 18%7? ¢ 15,5
Tema: «JKBHBAJIEHD)
Bompoc Kon Otser
OTBETa
1. Ompenenuth haxTop SKBUBAICHTHOCTH (ocdopa B A 1/5
okcune pocdopa(Ill). B 1/3
C 1/2
2. PaccunTaTh MOJSIPHYIO Maccy 3KBUBAJIEHTA A 70,7
docdara xanus. B 164
C 32
3. B okcmme MojspHas Macca SKBHBaIEHTa Gocdopa A 142
paBHa 6,2r/mMonb. PaccumTarh MOJLIpHYIO Maccy B 152
okcupa?’ C 50
4 B3auMOJIeiCTBHE pacTBOpa XJIOPHOBATON KUCIIOTEI C
dbochopom HIET IO peakuuu: A 84,5
HCIO; + P + H,O = H;PO4 + HC1 B 169,0
Paccunrars MOJIIPHYIO maccy SKBUBAJICHTA C 14,08
XJIOPHOBATON KUCJIOTHL.
5.Ha oxucnenue 2,25t Metayua notpebosanocs 3,151 A 15
a30THOHM KHCJIOTEL ONpenenuTs MOJLIPHYIO Maccy B 15
skBuBasieHTa Metamia. M( 1,HNO3) = 21r/mMoms C 30
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Tema: «Ctpoenrie aroMa. XUMHAYECKAS CBSI3b)

Bompoc Kon OtBer
0TBeTa

1.Yxa3aTh HEBO3MOKHYIO JIEKTPOHHYIO 3p°
KOoH(pHUTyparuro. 2d°
4s”

2. Yucno HecmapeHHBIX 3JIEKTPOHOB B MAKCUMAIIBHO 1

BO30YKIEHHOM COCTOSHUU Y aTOMa XJIOpa paBHO 4

7

HClO4, H,CO3, HCI1
KzSO4, CaCO3, NH4C
CS,, BF3, P,0Os

3. Bce coemuHenus ¢ HOHHOH CBSI3LIO HaXOISTCS B
psany

SiF4, CHa, NH3
AlHj;, NH3, SiHy4
CaHz, PH3, SIC14

4. BayneHTHBIE oOpOWTanM  LEHTPAIBHOIO aroma
HAXOJATCS B OJUHAKOBOM I'MOPHIHOM COCTOSHHH BO
BCEX COCIWHEHUAX PsIad

QWP QEPOQOEFQE P> QT >

5. C Toukwu 3peHHs MeToaa BaIeHTHBIX cBsizelt (MBC) CF¢”
HE CYIIECTBYET HOH SiF¢*
FeFg”
Tema: «TepMogmmHaMIIKa XMMITYECKHIX IIPOLIECCOBY
Bompoc Koz Otser
OTBETA
1. Peaxkmug N, + O, «» 2NO sHjgoTepMuYecKasl. A AH <0
OmnpenenuTs 3HaK SHTATBINUN 00paTHON peakuuu (k1K) B AH>0
C AH=0
2. JlaHa TepMOXUMHUYECKAS PEAKIIHA:

N, o+ 3Hz (y < 2NHj ¢y; AH® = - 92,4 x]Tx A -92,4
PaccunTaliTe cTaHZapTHYIO TEILUIOTY 00pa3oBaHUA B 46,2
ammuaka(xJ[x/mMonb). C -46,2
3. DHTpOIHUS BO3pacTaeT B pe3yIbTaTe Ipolecca:

1) HoO () = HaO () A 2)

2) HoOry = HaOg B 1)

3) 2SOz(r) -+ 02(1—)= 2803@ C 3)

4, Tlo szmauemmo AG omperermre  Haubonee A 1)
TEPMOMHAMMUYECKH BEPOSTHBIA IIPOLIECC: B 2)

1) AG® =-10x]x C 3)

2) AG" = 1000xTx

3) AG® = -500x]Ix
5 Peaxius HeBO3MOKHA IIpH JTIOOBIX TEMIIEpaTypax, eCiH A | AH>0 AS>0

B AH>0 AS<0
C AH<0 AS<0
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Tema: «CxopocTh XMMIY€ECKOH peakiiy. XUMHYIeCKOe PABHOBECHE»

Bompoc | Koz oTBeTa Otset
1. B mepBoii H3 1BYX TIOMOIEHHEIX DEakLIMi 3a A nepBas
eIMHUIy BPEMEHM B enuHumIe obvema oOpasyercs B BTOpAas
11,2 n Cly, Bo BTOpO#t 22 1 CO,. Kakas peaknus uner C OIIMHAKOBO
opIcTpee?
2. Kak U3MEHUTCS CKOPOCTh PEAKIUU A YBenuuutes B 4 pasa
C+0,=CO, B YBenmuuuTtes B 2 pasza
IIPH YBEIWYECHUH JaBIIECHUS BABOE? C He nsmennrcs
3. Uepe3 CKONBKO MHHYT 3aBEPIINTCA pEaklusd IIpU A 3 MUH.
50°C, ecmu npu 20°C oHa mpoTekaer 3a 24 MuH? B 4 MuH.
(y=2). C S MUH
4. B xakoM HaIpaBJICHUU CMECTUTCS PAaBHOBECHE B A BIIEBO
peaknuu C+CO,=2CO npu NOBLIIEHUN JABICHUS ! B BIIPABO
C HE CMECTHUTCA
5. Paccumrars KpaBH. [uid peakiiuu B 3a1aHuU 4, eciiu A 0,18
PaBHOBECHBIE KOHIIEHTPAILIHHU BEIECTB COCTABILIIOT B 0,02
[CO;] = 0,5 Momw/, [COJ= 03 mob/n i 5,56

Tema: «IIpurorosienue pacTBopoB. PacTBopbI HE3JIEKTPOJIUTOBY

Bompoc Kop oTeera OTtger
1. Paccumtare MOSUTBHYIO  KOHIIEHTPAIlMIO  pacTBOpa, A 0,625
ToNTy4eHHOTO I1pu pactBoperrH 10,65 r Na;SO4 B 120r HyO. B 0,574
& 0,725
2. Paccumrare Maccy NaNQOj;, He0OXOIUMYIO IJIsl IPHTOTOBIIEHIS A 8.4
500 r pactBopac o =0,9%. B 4,5
C 2,5
3. Paccumrars cootHomenue mace 30%-HOro pacTBOpa XJIOPHOM A 400 : 200
KUCTOTHI ¥ Boze! Uit mpurotoBieHust 600 r 20%-Horo pactBopa B 300 : 300
KHCJIOTBL. % 150 : 450
4. Paccumrars cootHomenne Macc 50%-moro u  10%-HOTrO A ¥31 123
pactBopoB Na,SO4 , HeoOxomuMbIx utst mpurotoiaeHus 200 r B 100 : 100
pactBopa ¢ ® = 25%. C 50:150
5. OnpeermvTh 0CMOTHYECKOE TaByeHre (B aTMocepax) pacTBopa A 22,4
mpu 25°C, coneprxartero B 500 Mt 0,2 Momb MoueBrHBEI CO(NH,),. B 8,96
(R=0,082 arm - 1/ moms - K) * 3,6
Tema: «MoHHBIE paBHOBECHS B pacTBOpPax»
Bormpoc Kon OTtser
OTBETa
1. PaccunTaTh KOHIIEHTPALIMIO HOHOB BOJIOPOIA B A 3-107
pacTBOpE MACISTHOM KUCIIOTEI ¢ MOJIIPHOMR B 3-10™
konmenTpanuei 0,1mons/a (o = 3- 10). & 3-107
2. PaccumTarth, BO CKOIBKO pa3 H3MEHHUTCS CTIEIEHb A B 16 pa3
JUCCOIMAIIMU CTa00M KHUCJIOTHL, €M €€ KOHIIEHTPAlUs B B 4 paza
BO3PAcTET 16 pas. C B 8 pa3
3. Ouenuth, Kakasg OyIOeT peakius Ccpeasl IIpH A Kucuas
pPacTBOPEHUH B Bojie ocdaTa KaJusl. B IMEeI0IHAsT
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C HEHTpasbHas
4.Paccuntats pH cpenpl, eciii KOHIIEHTpays HOHOB A 11
BOJIOPO/Ia PaBHA 10 moms/1 B 9
C 3
5. PaccumTaTh KOHIEHTPALMIO THUOPOKCHUI-HOHOB B A 10"
pacTtBope, umeromeM pH = 11. B 10°
C 10°
Tema: « BydepHbie pacTBOpPBI».
Bompoc Koz OTtBet
OTBETA
1. Paccunrats pH memnouno 6yhepHOH CUCTEMBI, COCTOSIIECH A 10,722
u3 120 M pactBopa ciaboro ocaoBarus (C = 0,5Momns/1, pKB B 3,278
=4,755) u 10 mx pactBopa ero comu (C=0.2 moms/). C 9,722
2. Paccuurats oTHOIMEHUE KoHneHTpanud Ca : Cs B A 1:100
kuciaotHOM OydepHOM pacTBope, eciu pH = 3,76 (pKa B 10:1
=4,76). C 1000 : 1
3. Paccuntate OydepHyr0 €MKOCTH CHCTEMBI, €CIH IIPH A 0,666
no6arienun K 150 M Gydepro#t cMecu 50 mi pacTBopa B 0,333
comssaod  kumemotel (C = 2 Momb/m) 3HaueHwe pH C 2.2
noseIcHIIOCh Ha 0,3.
4. BeraucnuTh, Ha cKONbKo ymeHbImuTcs pH pactBopa, A 1
6ydepras éMrocTs KoToporo pasHa 0,35 MOIB/I, ecimu K B 0,2
200 M Oydepa mpumuth 70 M pacTBOpa COJITHOHR C 0,35
xuciotsl (CYz = 1mons/m).
5. OmnpenenuTs, Kak u3MeHuTCs pH KucioTHOHM OydepHOH A | [Tormsutcs Ha 3
CHCTEMBI IIPH YBEIHUSHUM KOHIeHTpanuu conu B 10000 B | llorwusutcs Ha 4
pas. C | IloBreicuTcs Ha 4

Tema: «KomiuiexcoodOpazoBaHue»

Bompoc Kon OtBetr
OTBETa
1.Yxa3aTh IpaBUIBHOE Ha3BaHUE A TerpadTopobepunnaT kamus
KoMIUTEKCHOTO coenuHeHus Kj[BeFy). B Kamii-terpadpTropobepumnar
C TerpadTopbepunuii kamus
2.0mpenenuts  3apsA = KOMIUIEKCHOIO — HOHA A 2-
[Cu(C204)2]2' pu IIOJIHOM 3aMEHE MOHHBIX B 2k
JIUTaH/IOB HA MOJIEKYJbl aMMHAKa. C 4+
3.YKa3aTh 4MCII0 aTOMOB XJIOpa, KOTOPBIE MOTYT A 3
TIEPEHTH B 0CaIOK IIpU IpUOaBIEHUH K PacTBOPY B 2
KOMILIEKCHOT'O COEUHEHHUS = 1
CoCl; 5NHj; m30bITKa HUTpaTta cepedpa.
4.1lpu neiicTBUM Ha pacTBOP CONM COCTaBa A [PtBra(NH3)4]SO4
PtBr,SO4 - 4NHj ximopuia dapus BeIIagaeT Oembrii B [PtSO4(NH3)4]Bry
ocamok. OmpenenuTs CTPOSHNE KOMILUIEKCHOTO C [PtSO4Br;] (NH3)4
COEIMHEHHSL.
5.0npenenuTh, OyneT I IPOUCXOIUTh pa3pyIIeHre A Ia
xoMIntekcHoro rona [Ag(NHa),]" mpu noGasnerwm B HET
n30bITKa pactBopa KCN, eciii KOHCTaHTBI C YaCTUYHO
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HectoiikocTa st [Ag(NHz),]" -6,8-1 0% awms
[Ag(CN)J 107

«MeTpOJ’IOFI/Iﬂ XHMHYECCKOTI0 aHAJHU3a»

Bompoc Kon OTtBeT
OTBETa
1. 3ancaTs Maccy BeleCTBa 5,5 T, IOTYYCHHYIO Ha TEXHUYECKAX | A 3.3
BEcax. B 5,500
C 5,5000
2. Haittu BennunHy abCOMIOTHON OIMMOKY, €CIIH UCTHHHOE A 0,2
3HAYCHUE BEJTUYUHBI paBHO 5,0, a cpefiHee SKCIIEPUMEHTAIIBHOE — B 0,04
52 C 0,038
3. OnpenenuTs BETHIUHY CPEIHEr0 KBaJpaTUIHOTO OTKIOHEHHS, A 0
€CJTM 3HaUeHUs OTKJIIOHeHUH paBHEHI 1, 2, 0, -1, -2. B 1,4
C 1,58
4, Kakoe KOJTMYECTBO 3KCIIEPUMEHTOB HAJIO BBIITOIHUTE, YTOOBI A 3
HCIONB30BaTh HauOoIee PealbHYIO BETUUNHY KPUTEPHL B 5
Crtrronesra? C 10
5. Kaxoif ypoBeHB BEPOATHOCTH UCIIONB3YIOT B aHAITUTHIESCKON A 90%
XUMUHA? B 95%
C 100%
«KHC/I0THO-0CHOBHOE THTPOBAHHE
Bompoc Kon OTtger
OTBETa
1.PaccunTats Maccy HaBecku NayB4O7 * 10H,0 nHeobxomumyro mis | A 19,1
npurotosienus 2 1 0,1H. pacTBopa. B 38,2
M (Na;B407  10H,0 ) = 382 r/mous. @ 57,3
2. Paccuntats Maccy 60 % -HOU cepHOI KUCIOTHI, HEOOXOIUMYIO A 12,16
Juisa mpurotoBienus 250 man  0,1H. pacTBOpa B 14,08
(M (H2SOy4 ) = 98 r/momB) G 2,042
3. OmpenenuTs MOJSIPHYO KOHIIEHTPAIUIO SKBUBAJIEHTA pacTBopa | A 0,067
A30THOM KHCJIOTHI, HA TUTPOBaHUE 15 MJI KOTOPOro OBLIO0 B 0,03335
uspacxoqonano 10 mu 0,1H. pacTBOpa THIAPOKCHIA HATPHA. C 0,09667
4. Paccumtats TUTp 0,1H. pacTBOpa CEpHOM KHUCIOTHI 110 A 3,7-10”
TUAPOKCUY KaJbITHS. B 7,4:107
C 1,3-10°
5. KakoBa Macca raipokcuia KanbIs B mpooe? Paccautatbmo T | A 0,888
H,S04/Ca(OH), , ecniu Vi = 100 mit; B 0,444
V 1=10wmm V p-pa HySOs = 12 m11. C 0,222

«PemoxcumeTpus »

KMnO; + FeSO4 + H>SO4 — K;SO04 +Fex(S04); + MnSO4 + H,O

E° MnO, /Mn* =1,51 B
E°Fe*" /Fe**=0,77B
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Bompoc Kon Otset
OTBETA
1.B03MOIKHO JTH TUTPOBAHUE 10 IPABEICHHON PeaKIuH, A Ha
ucxops u3 BennunHel ee DJ[C? B Her
2. KakoBa MOJIsIpHas Macca SKBABAJIEHTA OKUCIIUTETS B A 158
TIPUBEICHHON peakuy 7 B 152
C 31,6
3. KaxoBo 3nauenue tatpa T KMnOy4 / FeSOy A 0,1520
ecimu C(1/z KMnOy) = 0,1 momns/a? B 0,0304
C 0,0152
A 0,152
4, KakoBa macca FeSO4 B mpobe? B 1,520
Paccunrare o T KMnOy / FeSOy, ecnu : C 3,040
V=100 mr; V=10 mi; Vp-pa KMnO4 =10 M
A N3-3a oxucneHus
5. ITouemy xpaxmai 100aBIIAIOT B KOHIIE Kpaxmala HOIOM
HOIMMETPHICSCKOTO THTPOBAHUA? B W3-3a ancopbuuu Hona
KpaxmajioM
C N3-3a HECTOUKOCTH
OKPACKH COEIMHEHUS
KpaxmaJia ¢ H0JoM
«KoMIuiekcumeTpus»

HamumuTe ypaBHEHHE PeaKIuy B3aMMOICHCTBIS Xopuaa Maraus ¢ Na[Hp Y] B
MOJIEKYJIIPHOM ¥ HOHHOM BHJIE X OTBETHTE HA BOIIPOCKHL:

Bompoc Kox oTBera OTtBeT
1.YeMy paBHO KOOPAMHAIIHOHHOE YHCIIO KOMILIEKCOOOpasoBaTess | A 1
B 00pa30BaBIIEMCSI COETUHEHUH? B 2
C 4
2.Yemy paBeH (aKkTOp SKBHBAJIEHTHOCTH Mg”" B naHHO A 1
peaxiuu? B 1/2
{ 1/4
3.Uemy paBHa MOJIIpHAs Macca SKBHBAJIEHTA Mg~ ? A 24
B 12
C 18
4 Yemy paser tutp T (Nay[Hy Y] / Mg™), ecrm A 9-10™
C(1/z Nay[H, Y]/ Mg* ) = 0,05 mMoms/m? B 1,2 10"
C 6-10*
5.B xaxoif cpene cienyeT BECTH KOMIUIEKCHMETPHICCKOE A pH>7
TUTPOBAHUE IIPU OIPEHEICHUH Mg2+? B pH=7
C pH<7

Kpurepun oneHHBaHUA yIeOHbIX JeHcTBHI 00y9aromuxcs PH NPOBEJCHUH TECTHPOBAHHUS

Otmerka Kpurepun oneHUBaHHS

OTJINIHO OOy4aroIMiCs BRIIONHSIET 5 3aaHui 663 omuboK
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OO6y9aromuiics BEIIOTHACT 4 3aanus Ge3 omuboK

XOpOIIOo
YAOBIETBOPHATEIHHO O6yuaromuiics BoIIONHACT 3 3amaHus Oe3 omubok
HEYIOBJIETBOPUTEIBHO OG6yuaromuiics BEIONHAET MeHee 3 3ananuii 6e3 ommbok
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[Tpunoxxexue 3.
KOMILJIEKT THIIOBEIX BaPHAHTOB KOHTPOIBHBIX padoT.

THIIOBLIE BAPHAHTHI KOHTPOJIBHBIX paboT g onenku koMmnerennuu (OITK-6):

KonTtpoasnas pabora “TepMoauHAMHKA, JHEPreTHKA N KHHETHKA XMMUYEeCKHX IPOECCoB”.

1. VYpaBHATH OKHCIHTENHHO-BOCCTAHOBUTENIBHYIO DEAKIMI0O M BEMYHCIUTL MOIIPHBIE MAacCChI
SKBUBAJIEHTA OKuciuTens U BocctanosuTens HIO;+H,;S—I,+S+H;0.

2. IIpu monHoOM cropanuu MeTaHa (mo uakod Boxsl) Beyenmuiaock 7500 xJDx Temma. Berauciants
00BEM BCTYITUBIIETO B PEAKIHIO KHCIOpoaa (H.y.)

3. B peaxmmm: CH3OHp+3/20,0y—COory+2H2O ), yCTaHOBUTH 3HAK M3MEHEHHS SHTPOTIHH.
[TpoBepUTh pe3ysbTaT pacuEToM.

4, TemmepaTypHbIH KO3(DOHUIMEHT CKOPOCTH HEKOTOPOHW peaknuu paBeH 3,5. Bo ckombko pa3
YBEIIMIUTCS CKOPOCTh 3TOU PEaKIliy, €CIH MOBBICUTH TeMuepaTypy Ha 40 rpaz.?

5. Berumcnuth paBHOBecHBIe KoHIeHTparwuu [Hy] u [Ir] B peakuuu Hp+[,=2HI, ecnu MX HayabHEIE
KoHrenTpanuu cocrasimsumu 0,03 Mons/n, a paBaoBecHast KoHuenTpanus [HI|=0,04 mons/1. Beraucmuts
KOHCTaHTy PaBHOBECHSI.

KounTpoansHnas padora «PacTtBopeD)

1. PaccuntaTh Maccy KpucTauioruapara terpabopara Harpus (Na;Bs07.10H,0), reobxonumyro A
npUroToBieHus 250 MII pacTBOpa ¢ MOJISIPHOM KOHIeHTpanuel sksuBainenTa 0,1 MOIb/I.

2. Beraucnuts Maccy rmroko3sl CgHi2Og, comepikaretics B 1 J1 pacTBOpa, €CIIA €r0 OCMOTHYECKOE
masnenue mpu 0°C paBro 1 atM? YHHBEpCaTBHYIO Ta30BYIO MIOCTOSHHYO PUHSTH paBHOH 0,082
m*arm/Monp*K.

3. Beramenmuts pH pactBopa, comepskarnero B 1 10,0051 r noros OH'.

4, HammucaTh MOJIEKYJIIPHOE, ITOJIHOE OHHOE U COKPAIeHHOE HOHHOE YPaBHEHNU PeaKIuil
THAPOJIN3a 10 TIEPBOY CTYIIEHH CIEAYIONIMX COJIeH: IIaHuIa Kalblys, CyTbhuIa aMMOHUS,
kapboHaTa aroMuHusL. Yka3ath pH cpensl (Gompine 7, MeHbIIe 7, paBHO 7).

5. AneratHas OydepHas cuctema odpazyercs Ipu 06paboTke YKCyCHOM KMCIOTON BIaXXHOIO 3€pHA C
IIEILI0 €r0 KOHCEpBHpOBaHWs. UeMy JODKHA OBITH paBHAa KOHIEHTpalUs alerara HaTpusd B
pactBope, cogepxkarteM 0,1 moas/n CH3COOH, uto6sr pH pactBopa coctasisin 3,757 pK, = 4,75.

Kpurepnu oneHnBaHus y4eOHBIX JelicTBAN 00yJalomuxcs MPH NPOBeIeHUH KOHTPOJILHOMH paboThl

Otmerka ' Kpurtepun oueHuBanus
OTJIIMYHO O6ydJaromuiics BEIIONHAET 5 3aMaHui 6e3 omubok
XOpOIIo O6yuaromuiics BEITIONHACT 4 3a1aHus 0e3 omubok, WwiK 3 3anaHus 6e3

omuboK, a 2 ¢ He3HAYUTEILHEIME OIMUOKaMU

YIOBIETBOPUTEIHHO O6yuarommiics BHITOTHAET 3 3amaHus 6e3 omubok, 1ubo 2 3anaHus 6e3
ommboK ¥ eme 2 — ¢ He3HAYUTENIbHBIMU OIMUOKaMHU

HEYIOBIETBOPUTEIHHO OGygaromuiics BEITIONHIET MeHee 3 3amanuii 6e3 ommbox
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Ipunoskenne 4.
KoMiieKT mpruMepHBIX BONPOCOB (3aJaHNi) K SK3aMeHYy 110 JUCHHILIUHE.
BormpocH! k sx3aMeny mid onenku komnerernuu (OITK-6):

1. OcHOBHBIC TOHSTHS W 3aKOHBI XMMHH. ODKBHBalIeHT. ONpeneneHue NOHATUSA 3KBUBAIEHT. PaxTop
SKBHBAJIEHTHOCTH. MoIpHas Macca SKBHBAICHTA. OKBHUBAIEHTHBII 00beM. 3aKOH 3SKBHUBAJIEHTHBIX
OTHOIIIEHHH.

2. Crtpoenue aroma. [lepromuyuecKuil 3aK0OH U MEPUOJUYECKAs CUCTeMa 31eMeHTOB. CTpoeHHe atoMa U
KBaHTOBEIC yrcia. [IpaBuia 3amoiHEHUs YpOBHEH U moxypoBHeH. CBOMCTBA aroma: paguyc, SHEpPIusd
HOHU3AIIUH,CPOACTBO K 3JIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTh, BaJ€HTHOCTb, CTEIEHb OKHUCIECHHI.
[Tepronuyeckudl 3aKOH W TEPUOAMYECKas CHCTEMa 37IE€MEHTOB. [IepHOTMYHOCTL W3MEHEHHs CBOMCTB
aTOMOB DJIEMEHTOB.

3. Xumuyeckas CBg3b. KoOBaJieHTHas CBs3b. MexaHU3MBl 00pa3zoBaHHsA. [IOIIPHOCTL, CBOMCTBA,
TIPUMEDEL.

4. VioHHas 1 MeTaJUIMYECKas CBSI3U. BomoponHas CBS3b.

5. TepMomuHaMuKa XUMHYECKWX peakiwii. OCHOBHBIC IIOHATHA. BHyTpeHHsA sHeprus. I Havamo
TEPMOIUHAMUKY. DHTATBIINS. 3aKOHBI TEPMOXHAMUMU.

6. Outpomus. Il u Il Havana TepMOAVHAMUKH. Y CIIOBHS CaMOIIPOU3BOJIBHOIO IIPOIIECCa.

7. Kumetnka xumudeckux peaknuil. [lomstue cxopoctu. @aKTOPBLBIUAIOMHUE HA CKOPOCThH
peaxnun.3aKoH AeHCTBYIOIIKUX Macc.

8. Xwummueckoe paBHOBecue. OOpaTuMble W HEOOPATUMBIE XHUM.pEaKIMUUA.3aKOH NEHCTBYIOIIMX MAacce
JUTS X¥M.paBHOBecHs. DaKkTopsl, BIUMtomue Ha papHoBecue. [Ipunmun Jle-Illatense-bpayna.

9. Pacteopsl Ilonstie pactBopa. CriocoObl BeIpasKeHHs cocTaBa pacTBopa. CBoiicTBa pa3OaBIECHHBIX
PAcTBOPOB HE3TIEKTPOIUTOB.

10. Ocmoc. Ocmotruueckoe maBnenue. 3akoH Bamt-I'opda. 1 um 2 3axomsl Payma. PactBopsl
3JIEKTPOITIUTOB.

11. Teopus snextpuueckoil auccormanuy. CreneHp nuccoruanyd. @axTopel, BIMAIOMUE Ha CTENEHb
JIACCOIIUAIINY.

12. CubHBIE SIEKTPONUTHL. AKTUBHOCTE HOHA, HOHHAS CHJIa PacTBOPA.

13. Cna6Gere amexTponuThl. KoHCTaHTa MUcconuanuy. 3akoH pa3dapnenus OcTpanbia.

14. Tupponus coneit. KoHCTaHTa ¥ CTENEHb THAPOIM3a (BIUIHAE PA3IUIHBIX (aKTOPOB).

15. Bydbepusre cucteMsl. Mexarusm Gydeproro neictsus. Ph u 6ydepHas eMKOCTE.

16. OKHCIMTENEHO-BOCCTAHOBUTENBHBIE  peaknuu. OnekTpoHHas Teopuss OBP. Oxuciourenu u
BOCCTaHOBHTENH. [IOHATHE OKUCIUTEIHLHO-BOCCTAHOBUTEMBHOTO TIoTeHIHara. Hanpasnerne OBP. OJIC.
17. Kommnekcusle coemuHeHus. KoopmauHanuoHHas Teopus DBeprepa. IIpuMephl KOMIUIEKCHBIX
coequHeHn. HoMEeHKIIaTypa 1 yCTOWYMBOCTH KOMIIIEKCHBIX COEIMHEHHH.

18. XuMus 37eMeHTOB U HX coequHenuit. Bomopox. [omoxenue B mepuommdeckoi cucreMe. CrocoOs!
MOTyYCHUA. XUMHUYECKUE CBOUCTBA.

19. Harpwif u xamwuit. XuMAdeckre cBoicTBa. XapaKTEPUCTHKA OKCHUIOB B THIPOKCHIOB.

20. Maruuii u Kaneiuit. XUMHYeCKIe CBOUCTBA. XapaKTepUCTUKA OKCUIOB H THIPOKCHIOB.

21. Bop. Xumudeckue CBOMCTBA. XapaKTEPUCTHKA OKCHIA, KUCIOT, conel. KoMIIeKCHbIe COeNUHEHUSA
6opa.

22. Amomunuil. XuMudecKue CBOMCTBA. XapaKTepHCTHKA OKCHIA, THIPOKCHAA, coled. AMPOTEpHOCTS.
KoMriekcHbIe CoeTUHEHNS ATFOMIHHES.

23. Yraepoxa. Xumudeckue cBoicTBa. AyutoTponus. XapakTepUCTHKa OKCHIOB, YTOJIBHON KHUCIIOTHI U €8
COJIEH.

24, KpemHuuii, Xumudeckne CBONHCTBA. XapaKTEPHUCTHKA IMOKCHJA, METAKPEMHHEBOM KHCIOTBL U €e
COJIEH. \

25. Azot. Xumuueckue cBoiictBa. AMmuak. [lomyuenue. XuMudecKue CBONCTRA.
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AzotHas kucioTa. Ilomydenuwe. Xumudeckue cpoiictBa. Hutpatel. @ocdop. Xumuueckue CBONCTBA.
XapaKkTepuCcTUKa OKCUIIOB B KHCIOT (ocdopa.

26. Kucnopon. [Tonyuenue. Xumudeckue cBoicta. Ajumorponus. [lepoxeun Bogopona. CeoiicTBa.

27. Cepa. Xummueckue cpoictBa. CepoBomopon. Ilomydenuwe. Xumuueckue cBoiictBa. Cynbhuisl.
CepHucrasi, cepHasi, THOCEpHAas KUCIOTHL. FIX cBOMCTBa.

28. Xiop. Xumudeckue cBo¥cTa. Kucimopoacoaepkarnuie KUCIOTH XJIopa U uX cond. Mx cBoiicTra.

29. Taymorensr. Ilomyuenue. CpaBHHUTENBbHAA XapaKTEPUCTHKA. | alOTEHOBONOPOABI. XUMHUYECKHE
CBOMCTBA.

30. Xpom. Xumuyeckue CBOHMCTBA. XapaKTEPUCTHKA OKCHIIOB, THIPOKCHAOB, KHCIOT. XPOMHTEHI,
XPOMaThl, JUXPOMATEL.

31. Mapranen. XuMHUYECKHE CBOMCTBA. XapaKTEPUCTUKA OKCHUAOB, THAPOKCUIIOB, KUCIOT. [lepManranar
KaJIusl.

32. XKemezo. Xwmuueckue cBo¥McTBA. XapaKTEpUCTHKA OKCHUIOB, THAPOKCHAOB. KoMIIIeKcHEIE
COCTMHEHUSL.

33. Menp. Xumuueckue cBoiictBa. Coemnmuenus memu (II) — oxcup, ruppokcun, comu. Ilomydenue,
XUMHUYecKue cBoicTBa. KOMIUIEKCHBIE COETUHEHHUA.

34, ITunk. Xwumuueckue cBoiictBa. Oxcupa, ruapokcun (ampoTepHOCTH), cond. KommiexkcHble
COEIMHEHUS.

35. Amanmutrnyeckas xumps. Kiaccuukanuds —THTPEMETPHYECKUX  METOAOB  aHaimM3a. 1odka
SKBUBAJICHTHOCTH B METOMEI €€ ompeneneHus. [Ipsmoe, o6paTHOE B KOCBEHHOE TUTPOBAHHUE.

36. CranmapTHBIE pPacTBOPHL [IpUTOTOBIEHHME NEPBUYHBIX CTaHIAPTHBIX pacTBOpoB. Pacder Maccel
BEIIECTBA IS IIPUTOTOBIICHUSI TAKUX PACTBOPOB.

37. MeTonpl IPUTOTOBICHUS BTOPHUYHBIX CTaHJAPTHBIX pacTBOpoB. OmpeneneHHE M pacyeT TOYHOH
KOHI[CHTPAIIMK TaKWX pacTBOpoB. IlompaBka K KOHIIEHTPAIIUY BTOPHYHOIO CTAHAAPTHOTO PacTBOPA.

38. KucmoTHO-OCHOBHOE TUTpOBaHWE. METOIBI ONpPENeNIeHUs TOUYKM 3KBHBAICHTHOCTH. OIperneneHue
COZEpIKaHMsI IIETIOYH B PACTBOPE MIPSIMBIM TUTPOBaHUEM. PacdeT Macchl BEIIECTBA B Ipobe.

39. OmpeneneHre coaepkaHWs aMMHaKka B pPacTBOPE METOAOM OOpAaTHOrO KHCIOTHO-OCHOBHOTO
THUTPOBaHI. PacueT Macchl BeIIecTBa B IIpoOe IIpU TaKOM BHJIE TUTPOBAHU.

40. OKHCIHTETFHO-BOCCTAHOBUTEIHHOE TUTPOBaHNE. OKHUCIUTENFHO-BOCCTAHOBUTENLHEIE IOTCHIHAIIEL,
OJIC. CTanmapTHBIE PACTBOPHI X HHIUKATOPEI IPH OKUCIHATENIEHO-BOCCTAHOBUTEIBHOM TUTPOBAHHH.

41. WomuMmeTpus, KaK BHUA OKHUCIUTEIEHO-BOCCTAHOBUTEIBHOTO TUTpoBaHUA. OIpeneneHue aKTHBHOTO
XJIOpa METOJOM KOCBEHHOTO HOJMMETPHYECKOrO TUTPOBAHHUS. YPABHEHMsS XMMHYECKHX pEaKIHi.
dopmMyJIa JUid pacyeTa coIepyKaHus akTHBHOTO XJIopa B Ipobe.

42. KommiekcumeTpusi. CTaHAapTHBIE PacTBOPBI, MUHAWKATOPH KOMIUIEKCHMETPHYECKOIO THTPOBAHHA.
Omnpenenenue o0mel ;KeCTKOCTH BOJBL

43, OusuKo-XUMHUYECKHe MeIOTHl aHamm3a. @otomeTpus. OCHOBHOH 3aKOH CBETOIOITIOMICHHUA.
Omnpenenenne conepxanus nonos Cu2+s pactBope MeTogoM GoTomerpun. PedpaxromeTpus.

44. KnaccuduKanus IIOTPEIIHOCTEH, MOMYCKaeMbIX IIPU KOJIWIECTBEHHOM aHaim3e. Maremarnyeckas
00paboTka pe3yIbTaToOB KOIHYECTBEHHOIO aHAIIA3A.

Kpurepuu onenuBanus y4eOHbIX JeHcTBHH 00y4a0muXcs NPHU IPOBEACHAH YK3aMeHa

Otmerka Kputepnu oneHuBaHUs

OTJIIMIHO BRITIONTHEHE] BCe BUBI y4eGHOM paboThl, IPeLyCMOTPEHHBIE YIe0HBIM IUTAHOM.
OGy4aromuiics IEMOHCTPUPYET COOTBETCTBHE 3HAHUY, YMEHHUH, HABRIKOB
MpUBEIEHHBIM B Ta0IHIAX ITIOKA3aTeNI M, OIIEPUPYET IPHOOPETEHHBIMU 3HAHUAMH,
YMEHMAMY, HABLIKAMHY, IIPUMEHSET MX B CUTyaI[UsIX HMOBBIMEHHON cnoxHOCTH. [Ipu
3TOM MOTYT GBITH JOITYIIEHbl HETOYHOCTH, 3aTPy JHEHHS IIPH aHATUTHIECKUX
oIepanyax, EPEHOCe 3HAHKM 1 YMEHWI Ha HOBBIE, HECTAHJAPTHEIE CUTYalUH

Xopomo BRINIONTHEHE! BCE BHIBI YUeOHOM paGoTh!, IPeXyCMOTPEHHBIE y9e0HBIM IUIaHOM.
O6ydaroMuiicss AEMOHCTPHPYET COOTBETCTBHE 3HAHUM, YMEHUM, HABEIKOB
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IpHBEECHHBIM B Ta0IUIIaX MOKA3aTENAM, OIEPHPYET MPHOOPETCHHBIMY SHAHIAMH,
YMEHHUSMY, HABBIKAMH, IPAMEHSET UX B CTAHIAPTHBIX CHTYAIMsiX. [Ipu 3ToM
MOTYT OBITh JOIYIIECHB! HE3HAYUTEIbHEIE OMUOKH, HETOTHOCTH, 3aTPYAHECHHS IPH
aHATUTHYECKUX OIEPAIMAX, IEPeHOCe 3HAHMMN U YMEHWH Ha HOBEIE,
HECTaHIAPTHBIE CHTYaIlN

VY NOBIETBOPUTEIHEHO

He BBINOJIHEH OJUH WK Gonee BUIOB yaeOHON paboThl, MpeIycMOTPEHHBIX
y49e0HbIM I1aHoM. O6ydaromuiics AeMOHCTPHPYET HETIONHOE COOTBETCTBHE
3HAHUH, YMEHHH, HABEIKOB IPHBEACHHEIM B TaOIHIaX TOKa3aTENsIM, JOITYCKARTCS
3HAUUTEJIbHbIE OMUOKH, MPOABIAETCS JACTHIHOE OTCYTCTBHE 3HAHIHN, YMEHUH,
HaBBIKOB II0 Py IoKasaTenel, 00ydaromuiica UCIIBITEIBAET 3HATUTENBHbIC
3aTpyIHEHUS [P ONIEpHPOBAHUY 3HAHMSAMHE ¥ YMEHUAMHE TIPH MX TIEpeHOCe Ha
HOBBIE CHTyaIiH

HCYIOOBJICTBOPHUTICIBHO

He BBITIIOTHEHb! BU/EI yaeOHOM paboThl, NpeTyCMOTPEHHBIS YIeOHBIM IUTAHOM.
O6ygaromuiics JeMOHCTPUPYET IIOTHOE HECOOTBETCTBUE 3HAHUMN, yMEHUH,
HABRIKOB IIPUBEIEHHEIM B TaONULAX MOKa3aTeNlel, NOMyCKaloTCs 3HaUUTEIIbHbIE
omuOKY, IPOABIIAETCS OTCYTCTBUE 3HAHUH, YMEHUH, HABBIKOB 10 GOMNbIIEMY PALY
NoKa3zaTtenei, o0yJaromuifics NCIBITEIBAST 3HAYUTENLHBIE 3aTPYIHEHUS IIPH
OIIEPUPOBAHUY 3HAHWAMY U YMEHUAMU [IPU UX IIEPEHOCE HA HOBBIE CUTyallul
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JIUCT BHECEHU A U3MEHEHUI
- BPABOYVYIO ITPOI'PAMMY JUCITATIIINHBI

(<O6IIIa$I, HEOPIraHUYCCKad U aHAJIUTHYCCKAd XUMUI

Crnennanpnocts: 06.03.01 buonorus
®opma o0ydeHHs: OUHASL

PaGoyasd nmporpaMma ITUCIMINIMHEL IEpECMOTPEHA, 00CyXeHa U ofo0peHa s ucrnonsenus B 2022-2023
y4ebOHOM roay Ha 3aceaHud Kadenpsl xumun uMern mpogeccopoB C.M. Adonckoro, A.I'. Manaxosa

IIpoTokomn 3acemanus No OT« __ » 2022 r.
3aBeqyroumii Kadenpon }O.M. bnoxun
(OondicHocmy) (nodnucs, 0ama) (QHO)
WN3menenne Copep:xanne n3MeHeHHS
NyHKTA
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