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PaGouas mporpamma yuebHot oucyuniunsl/yyedno2o Mooyisa « Anarumuieckas Xumus» oc-
HOBHOM npodeccroHaIbHOi 00pa30BaTeNIbHOM MPOTPAMMBI BBICIIIETO 00pa30BaHMs, PACCMOTPEHA U

onoOpeHa Ha 3acemaHuu KadeApbl HEOPTaHUISCKOW M aHAIMTHYECKOH XUMHH, MPOTOKONT Ne 5 oT
24.03.2025 .

Pa3paborunk(u) paboueii mporpaMMBbl yyeOHOU OUCYUNTUHBL/YHEOH020 MOOYIA.!

1. npogpeccop O.B. Kosanvuyxosa

3aBeayroniuit kadeapoii: O.B. Kosanvuyxosa



1. O6uue cBegeHus

VueOHast qUCIUILTHHA/YIeOHbIH MOIYITb « AHATUTUYECKAs XUMHUSD) N3y4aeTCsl B TPEThEM CeMeCTpe.
KypcoBas pabota/KypcoBoii MpoeKT — He MPeayCMOTpeH(a)

1.1. ®opma npoMeKyTOYHOU aTTecTaluu:

9K3aMCH

1.2.  Mecro yueOHON AUCIHUIUINHEI/ ydeOHOT0 MOayJIsl B cTpykType OITOII

VYyeOHast qUCUUTUTMHA/y4eOHBI MOTYTh AHATUTUYECKAss XUMHUS OTHOCHUTCSI K OCHOBHOM 4acTH TPOTPAMMBI.

OcHoBoOM JJI1 OCBOCHUA 6ucz¢unﬂqul/M06yﬂﬂ SBJIIFOTCA PE3YJIbTAThI O6y‘leHI/I${ 110 MpeAMCCTBYOINUM JUCHUIIJIMHAM U IIPAKTUKaM
- HCOpraHN4CCKas XUMHUA

Pesynbrarel 00y4ueHus 10 yuebHou oucyuniure/yuebHomy Mooyato, UCTIONb3YIOTCS MPY U3YUYEHUN CIAEAYIOMINX TUCIUILIAH U MMPOXOKIACHUS TTpaK-
THUK:

- Duzurxo-xumuyeckue mMemoobl ananusa,

2. HOEJIM 1 IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 11O JUCIUITVIMHE (MOAYJIIO)

Lenstmu ocBOEHMS TUCHUIUIMHBI « AHATUTUYECKAsk XUMUSD SBIISETCS:

- M3y4YEeHHE OCHOBHBIX 3aKOHOMEPHOCTEH KOJIMYECTBEHHOTO XUMUYECKOTO aHaJIH3a,

- (dbopMupOBaHNE HABBIKOB HAYYHO-TEOPETUUECKOTO MOAX0/1a K PEIIEHUIO 33/1a4 MpodeccroHaIbHON HAaNpaBI€HHOCTH U MPAKTUYECKOTO UX
UCIIOJIb30BaHUs B AalibHelIIel mpodeccnoHanbHON JesTeIbHOCTH;

- dbopMupoBaHKEe Y 00yUYaIOINUXCsT KOMIIETSHITUHU(-11), YyCTaHOBICHHOM(-bIX) 00pa3oBaTebHON mporpamMmmMoii B cooTBeTcTBHH ¢ @T'OC BO 1o
JAHHOW JUCLMILUINHE;



PesynpraToM 00y4deHUS 10 yU4eOHOU MUCIUIUIMHE SIBJISICTCS OBIIAJICHHE O0YJYaIONUMUCS 3HAHUSIMH, YMEHUSMHU, HABBIKAMHU U OIBITOM JIEATEIBHOCTH, Xa-
paKTepU3YIOIMMU Tpoliecc GopMHUPOBaHUS KOMIETEHIMH() U 00ecTIeYnBaIOIIMMK JOCTHKEHHE IJIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHUS yUeOHOU Oucyu-
NIUHDL.



CDOpMI/IpyeMBIe KOMIICTCHIIMHU, HHANKATOPBI JOCTHIKCHUSA KOMHGTCHHHﬁ, COOTHECEHHBIE C IIaHUPYCMBIMHU PC3YyJIbTaTaAMU 06yqu1/1$1 10

oucyuniure « Xumusy.

Koa 1 HamMeHOBaHHe
KOMIIeTeHIIHH

Kon n HauMeHoOBaHMe HHIUKA-
TOpa
AOCTH:KEHHUsI KOMIIETEHIINT

Ilnanupyemblie pe3yJbTaThl 00y4eHHs
110 AUCHUTIMHE/MOAYJII0

OIIK 1

CriocobeH MpuMeHsTh
€CTCCTBCHHOHAYYHBIC U
oO0IIenH)KEHEPHBIE 3HA-
HHS, METO/IBI MaTeMaTH-
YeCKOTO aHAIIN3a M MOJIe-
JTUPOBAHUS B 00JIACTH
npodecCuoHaIbHOMN Jes-
TEBHOCTH

OIIK 3

CriocobeH poBOANUTH U3-
MepeHus1, 00pabaThIBaTh
SKCIIEpUMEHTAIIbHBIE JJaH-
HBIE, HAOJI01aTh U KOp-
PEKTHUPOBATH MapaMeTPhI
TEXHOJIOTHYECKHX TIPO-
LIECCOB

NJI-OTIK-1.1

Hcnonb3oBaHue ecTeCTBEHHOHA-
YUHBIX U OOIICHHKEHEPHBIX
3HAHUN OTHOCHUTEIBHO TEXHOJIO-
TMYECKHX MPOIECCOB, MaTepHa-
JIOB MOJIATPahUIECKOro U yra-
KOBOYHOT'O MPOU3BOJICTBA IS
peleHns BOpocoB B mpodec-
CHOHAJIbHOW JNEATEIBHOCTH

NA-OIIK-3.1

Hcnonb3zoBanue METO0B U
CPEIICTB U3MEPEHHI /ISl IPOBe-
JICHUS] NCTILITAHUIA U KOHTPOJISI
napaMeTpoB IPOIECCOB,
CBOWCTB MaTepuaioB, noiyhao-
PHUKATOB M TOTOBOW MPOTYKIIUU
NoJUrpaduIecKoro U ynaxo-
BOYHOT'O TIPOM3BOJICTBA

— IIpumeHsieT OCHOBHBIE XUMUYECKHE
MOHSATHUS M 3aKOHBI XUMHH, JUISI TIPO-
[[ECCOB KOJIMUECTBEHHOTO aHAIN3a
— Hcnonb3yeT cBOIICTBa XUMUYECKUX
BEIIIECTB B TAOOPATOPHOI MpaKTHKE,
MIPOTHO3HMPYET HANPABICHHUE U PE3yIIb-
TaT XUMHYCCKIX TPEBpaIICHUI Heop-
TaHWMYICCKUX COCIUHCHUH, BRITIOTHSCT
pacueTsl, CBS3aHHBIE C OTIpeIeIeHUEeM
KOJINYECTBA BEIIECTBA B PaCTBOPAX,
BrnaneeT HaBbIKaMH OOpAIIEHUS C XUMUYECKOMH
MoCyJ10i, 6e30macHoi paboThl B XUMHUECKOH
nabopaTopun




3. CTPYKTYPA U COAEPKAHUE YUYEBHOM JUCIATLIIMHBI/MOIYJIS

OObmast TpyA0EMKOCTh y4eOHOM JUCIUIUIMHBL/MOLYJIS IO y4eOHOMY IIJIaHy COCTABIISIET:

no o4YHol popme obyyeHuma — 4 3.e. 128 yac.
Nno O4YHO-3a04HOM Ppopme 0bydYeHMUA — 3.e. yac.
no 3a04HOM popme 0byyeHuna — 3.e. yac.

CrpykTypa yueOHOU AUCIUTIIMHBI/MOIYJIS AJ1sl O0OyYarOIIUXCs TI0 BUAAM 3aHITHH (3a0unas popma 0OyueHus)

CTpyKTypa u 06bem AUCLUNAUHDI
CamocrosaTenbHas pabora
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COJEPKAHUE PA3JIEJIOB YYEBHOM JUCIHATITAHBI (MOY.JIST)

ILnanupyemsbie Bujbl yue6HOM padoThI
(KOHTpOJIMpYeMBbIe) KonraktHas pa6ora é_
€3yJbTaThl 0CBOC-
PE3Y i . o E Bl/l)ilbl U ()opMbI KOHTPOJILHBIX MEpPONPHUsi-
. o X = = = ? 2 Tl/Il/Il, o0ecnevYnBaKOIIHe MO COBOKYITHOCTH
KO(bI) HaunmeHoBaHue pa3jeiioB, TeM; ® § 5 2= g . = -
. . & 2= 28 2o @ TeKYUIUil KOHTPOJIb YCIIEeBAEMOCTH;
¢opmupyemoii(bix) ¢opma(bl) MPOMEKYTOYHOM aTTECTALUM = S & 52 gz E .
e () - 35 533 £ S g (hopMBI IPOMEKYTOUHOTO KOHTPOJISI yCIie-
= 3 E 2= 3 Z E Q7 BaeMOCTH
HHIUKATOPOB g 25 N % £ S d
JAOCTHKEHHUS = é‘ 5 \S E §* é S $ g
KOMIIETEHIMI i == = =
Tpemuii cemectTp
OIIK 1: Pazpnen |. Beeoenue. Cmamucmuueckan oopadomka pe3yo- 3 12
NJI-OTIK-1.1 mamog uzmepenuii. Ilposepxa emecmumocmu meproii nocyoul
OIIK 3: Tema 1.1 2 camocmoamenvbHble NPosepoyHbvle Pa-
WJI-OTTK-3.1 Beeoenue 6 ananumuueckyro xumuro. Kucromuo-ocnosrnoe mum- bomet,
posanue NUCLMEHHBIU OmYem ¢ pe3yibmamamul
Tewma 1.2. Ilpurorosnenue pabo4nx pacTBOPOB COJISTHOM KHC- 3 9KCHEPUMEHMA U OMBEMAMU HA KOH-
JIOTHI ¥ CTAaHJAPTHOTO pacTBopa TeTpadopata Harpus. CtaHgap- MPpONbHBIE BONPOCHL
TH3AIMs pacTBOPA COISIHOM KUCIIOTBI
Tema 1.3. Onpenenenue Maccol ruipokcuaa Hatpusi. Onpenene- 3
HHUE BPEMEHHOMU KECTKOCTH BOJIbI
Tewma 1.4. Onpenenenre Macchl aMMHaKa B COJIIX aMMOHUS (Me- 3
TO 00PaTHOTO TUTPOBAHUS).
Tema 1.5. DxcriepuMeHTaIBHOE TOCTPOSHUE KPUBBIX TUTPOBA- 3
HUSL
Paznen 2. KommiekcoHOMETpHUeCKOe TUTPOBaHUE. TeopeTude- 2 12
CKHE OCHOBBI METO/Ia.

Y Eciu oucyunnuna gpopmupyem ynusepcanvivie Komnemenyuu u (unu) obuenpoeccuonanbtvie komnemenyuu — nanpumep, «Paspabomxa u peanusayus npoexmosy, «Komanonas
paboma u nudepcmsoy, «Ilpoexmuasn oeamenbHOCMby U M.N., HEOOXOOUMO 8 CPeOCM8a OYEeHUBAHUS BKIIOYAMb MAaKUe PopMbl KOHMPOIbHLIX MEPONPUAMUL, KOMOpble MO2YH OYeHUMb
VPOBEHb CHOPMUPOBAHHOCIIU MAKUX KOMNEMEeHYUU.
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Ilnannpyemblie
(KOHTpOJIMPYyeMbIe)
Pe3yabTaThl 0CBOE-

HHSA:

KO/(bI)
(popmupyemoii(bix)
KoMHneTeHuuu(if) u

HHIUKATOPOB

JOCTHKEHUS

KOMIIeTeHIH

Bujbl yueoHO# padoThl

KonrakTHas padota é_
- g
@ y8s| =8 | 3
HanMeHoBaHHE Pa3elIo0B, TEM; ° 2o 233 s 7 =
¢opma(b1) IPOMEKYTOYHOM aTTECTALIMH g § g S § g g =
= = g Sy 3| E § = §
= g e S53| £ g
g 22 [ §S§8| 25 | 8¢
= =S N 8- = = (G
Tema 2.1. IlpurotroBneHue 1 cTangapTU3aLUs PACTBOPA TPUIIOHA 3
b.
Tewma 2.2 . OnpenesneHne Kanblusg W MarHus Ipyu COBMECTHOM 3
IPUCYTCTBUHU
Tema 2.3. Onpenenenne o0Iei >KECTKOCTH BOJBI METOJIOM KOM- 3
TUIEKCOHOMETPHHU.
Tewma 2.4. KoMITIIEKCOHOMETPUIECKOE OIPE/IEIICHNE aTFOMUHUS 3
(MeTo1 00paTHOTO THTPOBAHHS)
Tema 2.5. OnpeneneHre aHUOHOB METOIOM KOMIUIEKCOHOMET- 3
pun
Paznen 3. OKHCINTENEHO-BOCCTAHOBUTEILHOE TUTPOBAHHE (TEO- 2 12
pEeTHYECKHE OCHOBBI METO/1A)
Tema 3.1. [IpurotroBneHue CTAaHAAPTHOTO PACTBOPA IITABEICBOMA 3
KHACIOTHL. [IpUroTOBIEHNE U CTaHAapPTHU3AIS PaCTBOpa MEpMaH-
raHara KaJjusl.
Tema 3.2. Onpenenenune maccsr xxene3a(ll) B conn Mopa. Onpe- 3
JIeJICHHE OKHUCIISIEMOCTH BOJIBI.
Tema 3.3. Onpenenenne coaepKaHus MEPOKCHAA BOJIOPOIA. 3
Tema 3.4. IlpurotroBieHue CTaHAAPTHOTO pacTBOpA JUXpoMaTa 3
kanud. [Ipurorosnenue u crangapTH3aLKs PACTBOPa THOCYIIb-
¢ara Harpus. OnpeeneHne coaepKaHus MeJIM B pacTBOpeE.
3auer 12

Bunast n popMbI KOHTPOJIBHBIX MEPONPHSI-
THii', 00ecneYMBaKOIMIAE 0 COBOKYIIHOCTH
TeKyIIMii KOHTPOJIb yCIIeBAeMOCTH;
(opMBI TPOMEKYTOYHOT0 KOHTPOJIA yCIIe-
BAaeMOCTH

CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCA




Ne

n/n | HauMeHnoBanue pasnena yueOHOM quc- Bunsr CPC Tpynoem-
UTUIMHBI KOCTh B Ya-
cax
1 TeopeTnyeckre OCHOBbI TATPUMETPHUH. N3ydeHue TeopeTnyeckoro 12
PactBopsl. bBydepnrie pactBopsl. I'ua- Matepuaina. Beimonnenue /13
poJin3 1. IToaroroBka k JI.p.1-2 [ox-
FOTOBKA K KOJUIOKBUYMY
N3yueHne TeopeTnueckoro
2 OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeHBHHe pe- Mmarepuaia. Brinmosigenue I[B 12
aKIUU B aHAITUTUYECKOU XUMHUU. 2. IloaroroBka K _H_p_3-4 Ilon-
TFOTOBKA K KOJUIOKBUYMY
OO1as xapakTepucTUKa METO/I0B KOM-
wiekcooOpasoBanus. Merponorus. I1o- | Misyuenne TeopeTuueckoro
CTaHOBKA M PCIICHUC aHAJIMTUYIECKON Marepuaa. Beinmongenue ):[3
3 3aga4u ['eTeporeHHbIe paBHOBECHS B 3. Iloaroroska k JI.p.5-6 Tlox- 12
pacTBOpax. O6HII/I€ MMPHUHOMIIBI T'PaBU- T'OTOBKA K KOJUIOKBUYMY
METpHH.
12

[TogroroBka k 3auety

Hroro B cemecTpe

48




HpI/IMeHeHI/Ie QJICKTPOHHOI'O O6Y‘ICHH§I, JUCTaHIMOHHBIX O6p330BaTeJ'II>HBIX TeXHOJ'IOI“I/II\/'I2

[Tpu peanuszanuu nporpaMMbl yueOHOM TUCIMUILIMHBI/ Y4e0HOTO MOIYJISl 3JIEKTPOHHOE 00yUeHHE U TUCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTUU
HE IPUMEHSAIOTCS.

4. TUIIOBBIE KOHTPOJIBHBIE 3ATAHVS U IPYTUE MATEPUAJIBL, HEOBXOJUMBIE /U1 OUEHKN
[INTAHAPYEMbIX PE3VJIbTATOB ObYUEHUA U YPOBHA COOPMHNPOBAHHOCTH KOMIIETEHIMN

=

KakoB mexanusm 0ydepnoro neiictBusi? Kak paccuntsiBator pH OydepHbIX pacTBOpOB M OT Kakux (pakTopoB 3aBUcUT pH?

U3 5,3 r NazCO3 npurotoBuiu 1 am® pactsopa. J{ist 5TOro pacTBOpa BEIYMCIMTH MOISAPHYIO KOHIIEHTPAIHIO, HOPMAIbHOCTE M TUTP.

3. Bsruucnuts pH 0,1 moms/am® pacteopa HC1, orturposarnoro pactsopom NaOH Takoii xe xornenTparuu Ha (%): a) 80; 6) 90; B) 99,9. Pa36as-
JIEHWEM pacTBOPA IPU TUTPOBAHUU MIPEeHEOPEUb.

4. BwrauciuTh MONSAPHYIO KoHIEeHTpamuio pactsopa HNOs, ecnun Ha Tutpoanue 0,2500 r xumudecku unctoit NapCOj3 nspacxomosamu 20,50 cm®
3TOr0 pacTBOpA.

5. Jlns 1aHHOTO MOHHOTO YPaBHEHHUS PACCUUTATh KOHCTAHTY PABHOBECHS

Cr207% + 1"+ H* = Cr¥* + 12 + H20

6. Cxombko HyxHO KMnOs (comepsxammero 96,27% 4ucToro BemecTsa), 4To6sl monyuuts 12 am® pactBopa ¢ Cu = 0,1Moms/am>?

7. Jlns ananu3sa cranu Ha coaeprkaHue xpoma HaBecky 1,017 r pactBopuiu u okucauian. Ha BoccraHOBJIEHHE MOJTyUUBIIEHCS XPOMOBOW KUCIIOTHI
B3sut 40,00 cM® pacTBopa comu Mopa. Ha TuTpoBaHue n30bITKa BOCCTaHOBHUTENs u3pacxonosaiu 5,02 cm® pacTopa nepmanranata kamus C(1/5
KMnOs) = 0,02394 moms/am>. 10,00 cm® pacTBopa comn Mopa sxBuBanenTHHI 9,63 cm® pactBopa KMnOs. OnpeenuTs MacCoBYIO JIOIO XpOMa B
oOpastie.

8. Ilouemy B KauecTBe THTPAaHTA MPUMEHSIOT ABYHATPHEBYIO COJIb dTHICHIUaMHUHTeTpaarerata (kommiekcoH |1, D/ITA), a ne
THJICHANAMHUHTETpayKcycHyto kucioty (3ATVY)?

9. Haiitn ycroBHBIC KOHCTAHTHI YCTOMYHMBOCTH KOMITJIEKCOHATA Kabitus ipu pH =4 u pH = 8.

10. Paccunrats PAQ 1 pBr npu go6asnennu k 25,0 cm® 0,015 mons/mm® pactBopa 6pomua Hatpus 20,0 cm® 0,010 moms/mm® pactBopa AgNOs.

11. Paccuuraiite mpoueHTHoe cofepxanrue Ag B CIUIaBe, €CIIM MPU aHaJIN3€e Macca HaBeckH ciiaBa coctasuiia 0,5000 r, a Macca rpaBUMETpUYECKOM
dopmer ( AgBr) — 0,4235 r. Uemy paBeH aHATUTUYECKUI MHOXKUTEINH (TPaBUMETPHUYECKHUI (haKTOP) B IPOBEJCHHBIX pacyeTax?

12. Ckonbko T pynbl, coaepkamieid mpuomusutensHo 20,0 mporeHToB  Fe, ciemyer B3sATh IS ONPENENIEHUS TOYHOTO COACP)KaHUS MeTaia B
aHaJTM3UPyeMOM 00paslie, ecii rpaBUMeTpuueckas popma orpenenseMoro ieMenTa - Fe203? UeMy paBeH aHAIMTHYECKUH MHOXKUTEINb?

N

2 Ipumenenue 30 u JJOT onucvisaemcs, ecau 30 npumeHsemcs: 6He 3a8UCUMOCTNY OM INUOEMUOTOSUYECKOU UAU UHOU CUMYayul, Mo eCimb Ha NOCMOSHHOU OCHOGge.
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13

14.

15.
16.

17.

18.

19.

20.

. Paccumnraiite ¢ norpemmnoctsio 0,100 % ckauok tutpoBanust 100,0 ma 0,1000 H pactBopa FeSO4 0,1000 H pacTBOpoM mepmanranata Kajus B
CEPHOKHUCIION Ccpelie, €CIIU MPOAYKTOM OKUCIeHHUs aHanuTa spisieTcss Fex(SOs4)3 , a BoccraHOBIIEHHAs GopMa TUTpaHTa — Cyib(aT Maprasia.
Kakyto naBecky  Na;COs (r) cienyer B3sATh Ul ONpEACICHUsS TOYHON HOpManbHOW KoHieHntpauuu ~ 0,1 H pacteopa HCl wmeromom
MUTIETUPOBAHUS, €CITH 00beM MepHOH Koa0bI paBeH 100 mu, mumerku — 10,0 M, 6ropetkn — 25,0 mn?

CKOJIBKO T IEHTaruapara THocyiab(ara HaTpust Heo6xoauMo pactBopuTh B 100,0 M Bozsl, uToObI ero Tutp o H202 Obi1 pasen 0,005000 r/mn?
Paccuuraiite mpouenTtHoe comepkanre Al B craBe, eciu nmpu aHajaM3e Macca HaBeckH cruiaBa cocrtaBmia 0,5000 r, a Macca TpaBUMETPHYCCKOM
dopmer ( Al203) — 0,4235 r. Uemy paBeH aHATMTUYECKHI MHOXKUTEIb (TPABUMETPUYECKUN (PAKTOp) B IPOBEACHHBIX pacueTax?

CkosbKO T pyjabl, comeprkaieii mpubmusutensio 10,0 mporertoB  Ni , ciaemyeT B3sATh s ONpEAE/ICHHsS TOYHOTO COACP)KAHUS MeTalia B
aHaJIM3UPYEMOM 00pasiie, eclid rpaBuMerpudeckas gpopma onpenensemoro ementa - NiO ? Uemy paBeH aHaTUTHUSCKHI MHOKHUTEIb?
Paccunraiite ¢ norpemnoctsio 0,100 % ckauox tutposanus 100,0 mu 0,1000 H pacteopa H202 0,1000 H pactBOopom nepmaHraHata Kajiwus B
CEpHOKHCIION Cpesie, €CIU MPOIYKTOM OKucieHus ananuta sisisiercst H20 + Oz , a BoccranoBiieHHast popMa TUTpaHTa — CyIb(ar Maprasua.
Kakyro naBecky K2COs (r) cienyer B3aTh AJsi ONpeneieHHs TOYHOW HopMmanbHOM koHueHTpauuu ~ 0,1 H pactBopa H2SOs wmetomom
MUTICTHPOBAHUS, €CITM 00beM MepHOU Kookl paBeH 100 M, mumetku — 10,0 mut, 6ropetku — 25,0 mut?

CKoOIBKO T eHTaruapaTa Tuocyibdara Harpus Heooxoaumo pactBopuTh B 200,0 mit Bosl, uToObI ero Tutp mo KMnOy4 6s11 pasen 0,005000 r/mn?

Kpurepnn, nikainel olleHMBaHUs TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HanmeHoBaHue

OL,eHOYHOro cpea- LLIKanbl ou,eHnBaHuUA

cTBa (KOHTPO/IbHO- Kputepum oueHuBaHus

O 100-6annbHasnA cu- NaTnbannbHas cu-

npuATuA) cTema cTema
KoHTponbHas paboTa PaboTa BbiNoHEeHa NOMHOCTbIO. HeT owmnboK B IorMyeckmx paccykaeHunax. BoamoxkHo 9-12 6annos 5

Ha/IMYymMe o4HON HETOUYHOCTM UM OMUCKM, He ABASAIOWMECA CNeACTBUEM HE3HAHWA UK
HernoHUMaHua yyebHoro matepuana. Obydyatowminca NnoKkasan NoaHbIM 06BEM 3HAHWU,
YMEHWM B OCBOEHUWN NPONAEHHbIX TEM U MPUMEHEHUE UX Ha MPAKTUKE.
PaboTa BbINo/sHEHA NOMHOCTbO, HO 060CHOBaHMIA WAroB peLeHUA HeJocTaTouHo. [o- 7-8 6annos 4
nyLieHa oaHa oWKnbBKa AW ABA-TPU Heao4deTa.
JonyuweHbl 6onee ogHOM OWNOKM MK Bonee ABYX-TPEX HeL0UYETOB. 4-6 6annos 3
PaboTa BbINO/IHEHA HE MOJIHOCTbIO. JonyLeHbl rpybble OWNGKN. 1-3 6annos 2
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HanmeHoBaHue
OLLeHO4YHOro cpea-
CTBa (KOHTPO/IbHO-
OLLeHOYHOro Mepo-

npuaTua)

Kputepuu oueHnBaHus

Lkanbl oueHnsaHuUA

cTtema

100-6annbHan cu-

NatnbannbHaa cu-
ctema

PaboTa He BbINOAHEHa.

0 6annos

PE3YJbTATBI OBYUEHUS 11O JUCHHIUVIHHE/MOAY/IIO, KPUTEPUN OLIEHKHX YPOBHS CO@OPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

CooTHeceHre TUTAHUPYEMBIX Pe3yJIbTaTOB 00yUEHUs C YPOBHAMU C(HOPMHUPOBAHHOCTH KOMITETEHIIUHU(H1).

YpoBHU chopmupo-
BaHHOCTM Komne-
TeHuuu(-1)

UTorosoe Konu-
yectBo 6annos
B8 100-6annbHoM

OueHKa B nATMbannb-

MokasaTtenun ypoBHA cGOPMUPOBAHHOCTH

HOI cucteme

yHuBepcanbHoOU’(-bix)

obwenpodeccnoHanbHOU(-bix)

npodeccnoHanbHOMU(-bix)

novpesyanaTaM TeKy_V KomneTeHuuu(-i1) KomneTeHuuii KomneTteHuuu(-1)
cucreme e U NPOMEKYTOUHOIA MO-OMK-1.1
no pesybeaTaM aTrecrauuu W-OMK-3.1
TeKyLiei u npo-
MEeXXYTOYHOM aT-
TecTauum
BbICOKUM 85-100 3ayteHo (oTanyHo)/ Obyyatowmiics:

— MCcYepnblBaloLLE U NOTUYECKU
CTPOWMHO M3N1araeT y4ebHbIn maTe-
puan, yMmeeT CBA3bIBaTb TEOPUIO C
NPaKTUKOW, CNPAB/AETCA C peLue-
HUeMm 3a4a4y npodeccnoHanbHom
HanpaB/iIeHHOCTU BbICOKOTO
YPOBHSA CNOXKHOCTW, MPaBUIbHO
060CHOBbIBaET NPUHATbIE peLue-
HUA;

— [aeT pa3BepHyTble, McYepnblBa-
towme, npodeccmoHasbHO
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rPamMmoTHblE OTBETbI Ha BOMPOCHI, B
TOM 4Yncne, 4ONONAHUTENIbHbIE.

NMOBbILWEHHbIN

65-84

3ayteHo (xopotwuo)/

Obyyatowmincs:

— [OCTaTo4HO NoapobHo, rpa-
MOTHO W NO CYLWEeCTBY U3naraet
M3y4yeHHbIN MaTepuan, NPUBOAUT
W PacKpbIBaeT B Te3UCHOM popme
OCHOBHbIE MOHATHS;

— [OnNyCKaeT eMHUYHbIE Herpy-
6ble oWwmnbKy;

— [0CTaTO4YHO XOPOLLO OPUEHTH-
pyeTcs B yuebHOM U npodeccmo-
Ha/NbHOW NIMTepaType;

6a3oBbIi

41-64

3ayTeHo (yaoosneTso-
putenbHo)/

Obyuyatowmincs:

— [OEeMOHCTpUpPYET TeopeTuye-
CKMe 3HaHMA OCHOBHOTO y4ebHOoro
maTepuana AMCUMUNAnNHbI B 06b-
eme, HeobxoAMMOM ANs AanbHen-
wero ocsoeHua OMOI;

— C HEeTOYHOCTAMM M3NaraeT Xu-
MUYECKUIA MeTepuan;

—  C3aTpyAHEHUAMMW NULLET XU-
MWYECKME peakuum,

—  OeMOoHCTpupyeT dparmeHTap-
Hble 3HaHMA OCHOBHOM y4ebHOM
IMTepaTypbl N0 AUCUMIINHE;

— OTBET OTpPa)kaeT 3HaHMWA Ha ba-
30BOM YPOBHE TEOPETUYECKOIO U
NPaKTUYecKoro matepunana B 06b-
eme, Heob6xoAMMOM ANs AanbHEN-
e y4ebbl U NpeacTosLen pa-
60TbI No Npoduato 0byyeHus.
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HU3KUI 0-40 Hey40BIeTBOPU- Obyuatowmincs:
TenbHo/ —  [AEeMOHCTpUpYeT dparmeHTapHble 3HaHNA TEOPETUYECKOro 1 MPaAKTUYECKOro maTepuana, Aonyckaert
He 3a4TeHo rpybbie OWMBKM NpU ero U30XKEHUN Ha 3aHATUAX U B XO4E NMPOMEKYTOYHON aTTecTaumm;
—  MCNbITbIBAET CePbE3HbIE 3aTPYAHEHUS B NPUMEHEHUN TEOPETUYECKUX MOJIOKEHUI NPU PELUEHUMU
NpaKTUYEeCKMX;
—  He cnocobeH 3anuncbiBaTb NPOCTENLLME XMMUYECKUE YpaBHEHUA U GOPMY/Ibl XMMUYECKUX COenHe-
HWUIA;
—  OTBET OTPAKAEeT OTCYTCTBME 3HAHUI HA HA30BOM YPOBHE TEOPETUYECKOTO U MPAKTUYECKOrO MaTepu-
ana B obbeme, HeobxoaMMOM N5 AanbHenwen yyebol.

5. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MU
Peanu3anus mporpaMMel IpeycMaTpUBaeT UCIOIb30BAaHKUE B Ipoliecce 00yUeHHUs CIeTyIONMX 00pa30BaTeIbHBIX TEXHOIOT U
—npo0GJieMHast JIeKIUS;
—IpOBEJICHUE JIAOOPATOPHBIX pabdoT;
— TUCTaHIMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTUY;
— MCTIOJIb30BAHKE Ha JICKIIMOHHBIX 3aHATHSIX BUACOMATEPHUAIOB M HATJISAHBIX TOCOOUH;
—CcaMOoCTOsATeIbHAas paboTa B CUCTEME KOMIIBIOTEPHOT'O TECTUPOBAHUS;
—00yueHHe B COTpyAHUUYECTBE (KOMaHHasi, FpynnoBas padboTa);

IMPAKTUYECKASA IOAI'OTOBKA

[IpakTUueckas MOATOTOBKA B paMKax y4eOHOW MUCHUIIIUHBI PEaM3yeTCs MPU MPOBEICHUN JIaOOpaTOPHBIX pabOT, MPeIyCMaTPUBAIONINX yda-
cTHe OOYYaIOIIUXCS B BBITIOJTHEHUN OTASIBHBIX 3JIEMEHTOB Pa0OT, CBSI3aHHBIX C OyayIed mpodecCHoHaTIbHOM eI TeTbHOCTHIO.

[TpoBoasTCs OTHENBHBIC 3aHSATHS JIEKIIMOHHOTO THIIA, KOTOPBIE TPElyCMaTPUBAIOT Nepeaady yuaeOHoM nHpopMauu 00yJaromnuMesi, KOTopast
HEeoO0X0AMuMa JIJIS MMOCJIEAYIOMIETO BHITIOJHEHUS MPAKTUUYECKONH paOOTHI.

OPTAHU3ALIUA OBPA3OBATEJIBHOTI'O ITPOLHECCA JJIs JIMI C OTPAHUYEHHBIMHU BO3MOKHOCTAMMU 3/10POBbSA

[Tpu oGydeHun auI] ¢ OrpaHUICHHBIMHI BO3MOKHOCTSIMU 3/TOPOBBSI U MHBAJTUIOB MCTIOJIB3YIOTCS MOIX0/IbI, CTIOCOOCTBYIOIINE CO3aHUI0 Oe30aphep-
HOU 00pa30BaTeNnbHON Cpebl: TeXHONOTHH AuddepeHuanu 1 HHIUBUAYaTIbHOTO0 00yUeHHs, IPUMEHEHHE COOTBETCTBYIOIIMX METOJUK MO paboTre ¢
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HWHBaJIMAaMHU, UCII0JIB30BAHUEC CPCACTB AUCTAHIUOHHOT'O O6H_I€HI/I5I, MPOBCACHUC NOIOJHUTCIIbHBIX HHAUBUAYAJIbHBIX KOHCy.HbTaLII/Iﬁ 10 U3y4acMbIM TCO-
PETUYECKHUM BOIIPpOCAM U MMPAKTUYCCKUM 3aHATHUAM, OKa3aHUEC ITOMOIIHN IIPH ITOATOTOBKE K HpOMCH(YTOQHOﬁ arrecranuu.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBI

Tabauna 7

HaumenoBanme y4eOHBIX ayaurtopuii (1adopato-
puii) ¥ IOMeleHHH IS CAMOCTOATENbHOM PadoThl

OcHanleHHOCTh y4eOHBIX ayIMTOPHHA W IO-
MeIeHHH JJI51 CAMOCTOSITeIbHOI PadoThI

Aynutopus Ne2408 st npoBeieHUs 3aHATUH JIEK-
[IMOHHOTO U CEMUHAPCKOTO TUIA, TPYIIIOBBIX U HH-
TUBUIYaJbHBIX KOHCYJbTAIM, TEKYIIEro KOH-
TPOJIA U MIPOMEKYTOUHON aTTECTAIlUU

Agnpec: 119071, r. MockBa, Mansiii Kanyxckuit
nepeysok, AoM 2, ctpoeHue |

Kommext yuebHo#t mebenu, 1ocka Meno-
Basg, TEXHUYECKUE CpEJCTBA OO0yuyeHHS,
Cily’)Kalllue Juisd IpeJcTaBlIeHus] y4ueOHOMH
uH(popmauuu ayauropuu: s3kpaH. Habopsl
J€MOHCTPAllUOHHOTO  00OpYyJIOBaHUSA MU
y4eOHO-HaTTIHBIX IOCOOHiA, 0OecneunBa-
IOLIMX TEMaTHYECKUE UILTIOCTPALIUU, COOT-
BETCTBYIOIIHE paboyeil mporpaMme AnCIu-
IUIMHBIL.

Aynurtopust Ne2311 - BecoBast uist IpOBEAEHUS 3a-
HATHH CEeMHUHApPCKOI0 TUIIA, TPYIIOBBIX U UHIUBH-
AYyaJIbHBIX KOHCYJ'II)TaHI/If/'I, TCKYILICTO KOHTPOJIA U
IIPOMEXKYTOUYHOM aTTeCTaluu
Anpec: 119071, r. MockBa, Mansiii Kamyxckuii
NIEPEYIIOK, I0M 2, cTpoeHue 1

Kommekt yue6HOI Mebenu; crieruanu3u-
pOBaHHOE 00OPYAOBaHKE: BECHI HA CTONAX,
TUTpaToOp, Koxockor, PH-meTpos! nmopra-
TUBHBIC, JIaTYMKH O0BEeMa rasza, MHUKpO-
AIIEKTPOAbI, HOHOMETP.

[Tomerenust 11 CaMOCTOSTEIILHON pabOTHI: ay.
Nell154, 1155,1156

Anpec: 119071, r. Mocksa, yin. Manas Kamyxckas,
a1, crp.3

KommuiexkT yueOHoi mebenu,
KOMIIBIOTEPBI, MMOAKIIOYEHHbIE K ceTH MH-
TEpHET (C JOCTYNOM K 3JIEKTPOHHON OHO-
JMOTEYHON CUCTEME Y HUBEPCUTETA).
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7. YY4EBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE YUYEBHOU JUCIHUILINHBI

7.1 ocHOBHAas1 yueOHas uTeparypa (mevyaTHble U 3JIeKTPOHHbIE U3IaHUA)

Mypra 3.B.

rmocooue

Ne n/mm ABTOpBI Ha3panue HsparesnncTBo T'on Bup uznanus Anpec caiita 9bC nin Koa-Bo
H3JAHUA (yueOHHK, yueOHOE APYIoro 371eKTPOHHOIO 3K3. B
nocoomne, MeTogu4ECKOE pecypca 6undauo-
nocogue, MeToIUYeCKHE | (3amOJHSETCS TONBKO s TeKe
yKa3aHHMs, MOHOTpadus, | JJIEKTPOHHBIX U3AaHMIT)
KypC JIeKIHi ...)
1 O.B. PydHuykas, U.B. | NabopatopHble paboTbl No aHaNu- M. : PYJH 2017 Yue0Hoe nmocodue
JluHbkKo, E.K. Kyn- TUYECKOWN XMMMUU: KOZINUYECTBEH-
meiwKuHa, E.B. Hblii aHanus3
Hobpoxomoea
7.2 1ONOJHUTEJIbHAS y4eOHas JuTepaTypa (Ime4aTHble H 3JIEKTPOHHbIE U31aAHHA)
Ne n/m ABTOpBI HasBanue UsparesbcTBo T'on Bun u3nanus Anpec caiita 9BC niun Kon-Bo
u3ganus | (y4eOHuk, yueGHoe nocobue, JIPYroro 3J1eKTPOHHOI0 IK3. B
MeETOAHYECCKOE nocoﬁne, pecypca 6“6.]1]/10-
METOAHYECKHE YKa3aHud,
vonorpadus, Kype aexmmii ...) | (SANOIHAETCH TOABKO /LIS Teke
3J1EeKTPOHHBIX W3IAHW)
dagnees M.A. DnemeHTapHasi 00paboTKa HHI'Y 2010 YuebdHoe mocodue
PE3YyNBTATOB SKCIIEPUMEHTA
7.3 Merognueckue marepuainsl aBTopos PI'Y um. A .H.Koceirnna
Kosanraykosa O.B. AHanuTnueckas XUMUsI. Py 2024 VueOHo-
[Nonsuckas H.A. KonuuecTBeHHbIN aHaN3 METOOAUYECKOE




7.4 UndopmaniuonHoe odecrieyeHre y4eOHOro nmpouecca
7.4.1. Pecypchl 2J1€KTpOHHOM OMOIMOTEKH
VYKa3bIBaIOTCS UCIIOIB3YEMbIE PECYPChI AJICKTPOHHOW OMOIMOTEKH U3 YUCIIa HIKE TTEPEUHCIICHHBIX.
e IBC Znanium.comy» Hay4HO-u31aTeabcKoro HeHTpa « Muppa-M» http://znanium.com/ (yueOHuku U yueOHbIe TOCOOUS, MOHOTpapUH,
cOOpHHMKH HAay4YHBIX TPYJIOB, HAyYHAas IEPHOANKA, MTPOPIIIHHBIC KYPHAIIBI, CIIPABOYHHUKH, SHIIHUKIIONIE/INN );

Daexrponnbie u3ganus «PI'Y um. A.H. Kocsirnna» Ha miargopme IBC «Znanium.comy http://znanium.com/ (371eKTpOHHBIC PECYPCHI:

MoHoTpaduu, yueOHbIe TOCOOHS, yueOHO-METOJUIECKUMHI MaTEpUalbl, BBITYIIEHHBIMU B Y HUBepcuTeTe 3a nocineauue 10 ner);

9.4.3 JInneH3noHHoE MporpaMMHOC obecrnieueHue YCTaHABJIUBACTCH HEHTPAJIU30BAHO

JHUCT YUETA OGHOBJIEHUI PABOYE ITIPOI'PAMMBI YYEFHOM JUCIHATLIUHBI/MOY IS

B pabouyro nporpammy yueOHOH AUCIUATIIMHBI/ MOJTYJISI BHECEHBI H3MCHCHHSI/OOHOBIJICHUS U YTBEPIKICHBI HA 3aceaHuu Kadeapsl:

Ne nn | rog o6HoBAE- XapaKtep uameHeHuii/obHoBNAEHWI HOMep NPOTOKONA
Hua P4 C YKa3aHuem pasgena M parta 3acegaHuna
Kadeapbl
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