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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma gucumnnuHbl "AHanutudeckas xummns"; 06.03.01 Buonorus; noueHT, K.H. MacneHHukosa H.H.

Mporpammy oucumnnuHel paspaboTan(a)(m) noueHT, K.H. MacneHHnkosa H.H. (Kadgenpa 6uonorumn n xumun, dakynoTet
mMaTemaTukm u ectectBeHHbIx Hayk), NNMaslennikova@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CMNOCOBHOCTbIO K caMoopraHm3aumm 1 camoobpasoBaHmio
OriK-2 CNOCOBHOCTBLIO UCMONb30BATL IKONOMMYECKYIO FPAMOTHOCTb 1 6a30Bble

3HaHWUS B 06NacTn OU3NKK, XUMUK, HayK 0 3emsie 1 B1MONOrnN B XN3HEHHBIX
CcUTyaumsix; MPOrHO3NpoBaTh NOCNEACTBMS CBOEN NPOdoeccMoHanbHom
[1esiTeNbHOCTM, HECTM OTBETCTBEHHOCTb 3a CBOM PeLleHns

MK-5 FOTOBHOCTbIO MCMONb30BaTh HOPMATMBHBIE LOKYMEHTHI, ONpefensiowme
opraHu3aumio n TexHuky 6esonacHocTn paboT, CnocoBHOCTLIO OLEHNBATD
6robe3onacHOCTb NPOAYKTOB BMOTEXHONOMMYECKMX U BUOME LMLIMHCKIMX
NPOU3BOLCTB

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

- CyTb, coOepXaHune, ycnosus n MeToomkKn ocylecTBleHnsa OCHOBHbIX METOOOB Ka4eCTBEHHOIo 1 KONM4YeCTBEHHOIro
aHanusa u obnacTu mx NPUMEHEHNA;

- TEOPETNYECKMNE OCHOBbI XMMUYECKUX (FPaBUMETPUYHECKMX, TUTPUMETPUHECKMX), PU3UKO-XUMNYECKUX
(xpomaTorpadmyecknx, aNEKTPOXUMUYECKNX) N PUBNYECKUX (CIEKTPOMETPUYECKNX) METOOOB aHanM3a;

JonxeH ymeTtb:

- 06 BACHATL npuHUWNbI, neXalline B OCHOBE MeTO40B Ka4eCTBEHHOro 1 Konm4eCTBeHHOro aHannaa BelwecTB;
- NNaHNPOBATb N NPOBOANTb 3KCNEPUMEHT No aHanNTUYECKOM XNMUNK;

JlonxeH Bnanetb:

- HaBblKamMu CaMOCTOSATENbHOM PaboThl ¢ y4ebHON HAay4HOW U CNPaBOYHOM NMTEpPaTypoOii, BECTW NOWUCK 1 AenaTb
oboblatolme BbIBOObI;

- HaBblkamm 6e3onacHoi paboTbl B XMMUYECKON nabopaTopuu;

- METOAVKaMU 3KCMEPUMEHTA, aHanmn3a n oLeHKM nabopaTopHbIX NCCNELOBAHUIA.
- HaBblkamu obpalieHus ¢ nabopaTopHbIM 060PYAOBAHUEM;

- HaBbIKaMU BbIMOMHEHWSI aHANUTUYECKMX OnepaLmii.

JonxeH AeMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTL:

- TOTOBHOCTBIO K CaMOPa3BUTUID, Camopeann3auiu, UCNonb30BaHNI0 TBOPHECKOrO NOTEHLMana;

- CNOCOBHOCTbIO NCNONb30BaTh U Pa3BMBaTbL TEOPETUYECKE OCHOBbLI AHANUTUYECKOW XMMUW MPU PELIEHNM
NpPogeccroHanbHbIX 3a4au.

2. MecTo AucCUMNAUHLI B CTPYKTYpPe OCHOBHOW NpodbeccnoHanbHOM o6pa3oBaTe/ibHOMN NporpaMmbl BbICLLETO
obpa3oBaHus

LaHHas y4ebHas oncumnnmHa BkitodeHa B pasgen "b1.B.02 OucumnnmHel (Mogynu)" 0CHOBHOWM NpodoeccroHanbHoi
obpaszoBatenbHoii nporpammel 06.03.01 "Brionorus (O6was 6uonorus)" u 0THOCUTCS K BAPUATUBHOW 4acTu.
OcBaunBaeTcs Ha 2 Kypce B 4 ceMecTpe.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBnsieT 3 3a4eTHbIX(ble) eauHuL(bl) Ha 108 yaca(os).
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KoHTakTHasi paboTa - 50 yaca(os), B TOM 4yncne nekuum - 20 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 30 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTa - 58 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 4 CEMECTPE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buapbl 1 yachl
KOHTaKTHOW paboTbl,

N Pa:~:.|J.enbl\|'I o,u:;;t:nnuubl / Cemecrp nx T?gﬂggr,f)"c"’ Camo:;oﬁ;g;nbﬂaﬂ
1.|Tema 1. BeegeHue 4 2 0 0 8
2Tz T e eoeceos | 4 | 2 | o 2 1
3 lﬁ:ﬁm% Ka4eCTBEHHbIV XMMUYECKNIA 4 4 0 10 8
i f Merommommecrsanoo |4 | 6 | o 1 i
5. lﬁ:ﬁmiédbmmo—xmmmqecme mMeToapl 4 4 0 6 10
6. ;ﬁgﬁmiédbmsmqecme meToabl 4 5 0 5 10

toro 20 0 30 58

4.2 CopepxaHue OUCLUMIUHDI
Tema 1. BeeneHue

AHanuntnyeckas xmmmns Kak Hayka, OCHOBHblE Lienn 1 3anavu. |/|CTOpVI9 pas3BnTns aHannTU4YeCKom XMmMnm, COBpPEMEHHbIE
HanpaeBneHuns aHanNTU4YeCKom XMMnK. CprKTypa M Knaccugukaums MeTonoB COBpeMeHHOI7I aHanMTU4YeCKON XUMNN.
3HaveHune 1 0bnacTi UCMoNb30BaHNS XMMMYECKOro aHannaa B Pa3nnYHbIX obnacTsx Haykun 1 HapoaHoro XO34MCTBa.

Tema 2. Tunbl peakuui 1 NPOLLECCOB B aHaNIMTUYECKON XUMUMN

Twvnbl peaKLl,VIVI M npoueccos B aHaINTUYECKON XUMUK: peakunn He|7|Tpan|/|3aLw|v|, KOMI'IﬂGKCOOépaSOBaHVIﬂ,
OKNCNNTENTIbHO-BOCCTAHOBUTESbHbIE, oca,uKoo6pasoBava. KncnoTHo-ocHOBHOE paBHOBECKE. ABTOﬂpOTOﬂI/IS BOObl.
VoHHOEe npownsseneHne soabl. BO,D,OpO,D,HbIVI nokasaarersb. Bycpeprle cuctembl. PaBHoBecue B cucteme
pPacTBoOp-0CanokK. ﬂpOVI3Be,D.eHI/Ie PacTBOPUMOCTW. CBa3b PacTBOPUMOCTU N Npon3eeneHnsa pactBoOprMOCTW. cDaKTOpr,
onpenenswowme paCTtBOPUMOCTb U BlnArWne Ha paCTBOPMMOCTb.

Tema 3. KauecTBeHHbI XUMUUYECKNI aHANN3

Ob6was xapakTepncTuka METOLIOB XMMMYECKOrO aHanuaa: aHanma "cyxum" n "MokpbIM" nyteM. CuctemMatmyeckumin aHanma
pacTBOPOB BELLECTB.

KaueCcTBEHHbIN XUMUYECKMA aHaNW3, LeNn 1 06nactv NpUMeHeHWs. AHanMTUYECKNe NPU3HAKM U aHANUTUYECKME
peakuuu, xapakTepucTrka YyBCTBUTENbHOCTY aHANUTUYECKUX peakumil. AHANUTUYECKMA curHan. TpeboBaHus K
aHaNNTMYECKUM PEaKUMSIM U YCIIOBUSIM NMPOBEAEHNS. PeareHTbl, NCNONb3yeMble B KAHECTBEHHOM aHanm3e.
AHanutnyeckas knaccmgomkaums KaTMoHOB 1 @aHWOHOB MO Fpynnam.

Tema 4. MeToobl KONIMYECTBEHHOI0 XMMUYECKOro aHanus3a

KonnyecTteeHHoOe n3MepeHue. AHanuTuyeckuii curHan. Metobl HAXOXAEHNS KOHLEHTPAaLUMM onpenensieMoro
KoMnoHeHTa. MorpewHocTn aHanusa. CtatucTudeckas obpaboTka pesynbTaTtoB aHanmaa.

TuTpumeTpuyeckuin aHanuns. CylHOCTb MeToAa 1 KnaccugprkaLums.

Buabl TuTpoBaHus. Touka SKBMBANEHTHOCTM 1 KOHEYHAS ToYKaA TUTPOBaHWs. MeToabl 0BHapyXeHNsi KOHEYHOMN TOUKM
TUTpoBaHWs. CTaHOAPTHbIE PACTBOPbI: MEPBUYHbLIE 1 BTOPUYHbIE. BbluncneHre pesynbTaTtoB TUTPOBAHMS.

KncnotHo-ocHoBHOE TUTPOBaAHKE. rlpI/IFOTOBJ'IeHI/Ie pa6oqv|x PaCTBOPOB KUC/OThbI U LWeno4n. rlepBI/I‘-IHbIe CTaHnaprThl.
KncnoTHO-0CHOBHbIE MHONKaTOopPbI. MHTepBaJ’I nepexoga okKkpackun nHoukaropa. Bbl60p nHomnkKartopa onsa yctaHosneHus
KOHEYHOWN TOYKM TUTPOBAHNA. Ownbkn TUTPOBAHUA. rlpaKTI/I‘-IeCKOG npunMeHeHmne metoga KNCNoTHO-OCHOBHOIO
TUTPOBAHWA.

OkncnmuTenbHO-BOCCTaHOBUTENBHOE TUTpoBaHue. CylwHOCTb MeToga. MiHaonkatopbel MeTona. ViHonkatopHble
norpewHocTtun. MNprmeHeHne metoaa.
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KOMI'IﬂeKCOHOMeTpI/I‘-IeCKOG TUTPOBAHKE. CyLI.I,HOCTb metona. KoMnnekcoHbl. |/|H,EI,I/IKaT0pr KOMMNEeKCOHOMETpUn. Bbl60p
nHagukKartopa u obocHoBaHne yCJ'IOBI/II7I KOMMNEeKCOHOMETPNHECKOro TUTpoOBaHUA. ﬂpI/IMeHeHI/Ie meTtona.

OcagutenbHoe TUTpOBaHMe. CyIJ.I,HOCTb meTona. V|H,D,VIKaTOpr 0oCcagnTenbHOro TUTPOBAHUA. Orpaqueva NpUMEeHeHns
meTona.

FpanmeTpMﬂ. Onepauvu/l 1 aTanbl rpaBUMMETPNHECKOoro aHanmnaa. Ycnosue 06paaoBaH|/|;| ocanka. an/IMeHeHI/Ie mMeTona.
Tema 5. PU3uKo-xMMuU4Yeckue MeToabl aHanusa

XpomaTtorpadpryeckme MeTonbl aHanusa. CywHoCTb XpoMaTorpadomyeckoro aHanusa. Knaccudgukaumsi MeTonos
xpomarorpagoum, 06nactb NPUMEHeHMSI.

OnekTpoxmMmyeckue metoabl aHanusa. NoteHumometpus. CylwHOCTb METOAA, FraNbBaHNYECKNE SNEMEHTbI, CTAHOAPTHbINA
3NEeKTPOAHbIN NnoTeHuuan. Tunbl 3NeKTPoAoB No npuHUMny paboTel. BonbT-amnepomeTtpus. KynoHoMeTpus.
KoHaykTomeTpus.

Tema 6. dnsnyeckme metTonbl aHann3a

CnekTpogoTOMETpUYECKME N DOTOMETPUYECKME METObI aHann3a. OCHOBHbIE 3aKOHOMEPHOCTU CBETOMOTIOWEHNS.
OnTtunyeckas NAOTHOCTb PACTBOPOB. 3aBUCMMOCTb OMTUYECKOW MNOTHOCTH OT Pa3fNYHbIX (DAaKTOPOB.

PannoakTuBaUMoHHbIA MeToL aHannaa, crocobbl NepeBoa BelecTsa B BO30OyXAEHHOE cocTosiHne. MeTog "MeyeHbIx
atomoB". PecopaktomeTpus. Monsipumetpus.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3a0aHWI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocToaTenbHas pabota obyyatowmxcs
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTOENbHbIX TEM (pasnenos) AUCLUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHYIo 1 CMPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMMHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTH No o6pasoBaTefibHbIM NPOorpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpenst 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

MonoxeHwue ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsake NpoBeLeHMUS TEKYILEr0 KOHTPOS YCNEBAEMOCTU 1
NMPOMEXYTOYHOI aTTecTaumm obyyarowwmxcs dpefepanbHoro rocyjapcTBeHHOr0 aBTOHOMHOro 06pasoBaTenbHOro
yupexneHus Bbiclero obpasosaHus "KasaHckuii (MprBonxckuii) coenepanbHblii yHuBepcuteT™"

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmpoBaHnm hoHAa OLEHOYHBIX CPEACTB ANS
NPOBELEHNS TEKyLLEN, MPOMEXYTOYHON 1 MTOTOBOI aTTecTaummn obydarowmxcs genepanbHOro rocynapCcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO yYpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonXckurin) doenepansHblii
yHuBepcutet""

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6ps 2011 r. "O6 anekTpPoHHbIX 06pasoBaTeNbHbIX pecypcax doenepanbHoro
rocynapCTBEHHOro aBTOHOMHOIO 06Pa30BaTENBHOIO YYPEXLEHUS BbICIErO NPOCECCMOHANBHOr0 06pasoBaHus
"KaszaHckuin (Mpusonxcknii) doegepanbHblil yHuBepcuteT""

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcTpauum, noaroToBKM K UCNONb30BAHMIO B
y4ebHOM NpoLecce 1 yaaneHns anekTPoHHbIX 06pa30BaTeNbHbIX PECYPCOB B CUCTEME INEKTPOHHOMO 00y4YeHNs
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOMO yYpexAeHns Buiciuero obpasoBaHus "KasaHckui
(MpuBonXCKMI) henepanbHblin yHUBEpPCUTET™

PernamenT Ne 0.1.1.67-06/11/16 o1 25 aHBaps 2016 r. "O 6annbHO-pERTUHIOBON CUCTEME OLIEHKM 3HaHMIA 06yYatoWwmxcs
B (heilepanbHOM roCcyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpeXAeHNM Bbicllero obpazosaHus "KasaHckuii
(MpwvBoMXCKMA) henepanbHbli yHuBepcutet™

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3naHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHbili yHuBepcuTet™

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCLUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NNpoL.ecce 0CBOeHUsi 06pa3oBaTe/ibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
Oran KOMNETEHLIMM TeMmbl (pa3pernbl) AUCLUMNUHBI
CemecTp 4
| TekyLLymin KoHTpONB)
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

paboTbl

1 NabopatopHble

OK-7, OlnK-2, MNK-5

. Tvnbl peakuuii 1 NPOLLECCOB B aHAIMTUYECKON XMMUK
. KayecTBeHHbIN xumnyeckunii aHanms

. MeToobl KONNMYECTBEHHOIO XMMNYECKOro aHanmaa

. DM3NKO-XMMUYECKe MeTodbl aHaNn3a

. dusnyeckme MeToabl aHanm3a

[MncbMeHHoe
[oMallHee 3aaaHue

OK-7, OrnK-2, MNK-5

. Tvnbl peaKLu/u7| M npoueccos B aHaINTUYECKON XNMNKN
. KayecTBeHHbIN xumnyeckunii aHanms

. MeTo4bl KONNMYECTBEHHOIO XMMNYECKOr0 aHanmsa

. DM3NKO-XMMUYECKME METOAbl aHaNN3a

. dnsnyeckme MeToabl aHannaa

OTyer

OK-7, OlK-2, MNK-5

OO WNIOOARWNIOOTAWN

. Tvnbl peakuuii 1 NPOLLECCOB B aHATMTUYECKON XMMUK
. KayecTBeHHbIN xumnyeckunii aHanms

. MeToObl KONNMYECTBEHHOIO XMMNYECKOro aHanmaa

. DN3NKO-XMMUYECKe MeToabl aHaNn3a

. Dusnyeckme MeToabl aHanmaa

3auer

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

KOHKPETHbIX 3a8aHu.

cnocobHoCTH
I'IpI/IMeHﬂTb 3HaAHUNA N
YMeHI/IH K BbIMONMHEHUNIO

KOHKPETHbIX 3a0aHWIA.

NPUMEHSATb 3HaHUS U
YMEHUS K BbIMONHEHNIO
KOHKPETHbIX 3a8aHui.

YMEHUS K BbINONHEHNIO
KOHKPEeTHbIX 3a4aHWMA.

Kputepum
®Popma OL,eHUBaHUA 3ran
KOHTpoOns

OTnn4HO XopoLuo Y nosn. Heyn.

CemecTp 4

TeKyL i KOHTPONb

Na6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opyLnosaHue n

pabotbi METO[bl NCMONb30BaHbl (METOAbI MCMONb30BaHbl (METOAbl YaCTUHHO MEeTOAbl MCMONb30BaHbI 1
npaeuwnbHo. MNposiBneHa (B OCHOBHOM MpPaBUbHO. (MCMONb30BaHbI HenpaBUbHO.
npeBocxoaHas MposiBneHa xopowas  [npaBunbHo. MposeneHa |MposiBneHa
TeopeTunyeckas TeopeTnyeckas YLOOBNETBOPUTENbHAS  |HEYLOBNETBOPUTENbHAS
noaroToBKa. MOAroTOBKA. TeopeTnyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |Heobxoaumble HaBbiky  [MOAFOTOBKA. NOAroTOBKA.
W YMEHWS NMONHOCTBIO (M yMEHUs B OCHOBHOM  [HeobxonmMble HaBblk  |HeobxoavMble HaBbIKM
0CBOEHbI. Peaynbtat  |ocBOeHbl. Pesynbtatr |1 yMeHUst HaCcTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBLIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €6 4acTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET €€ Lensim.

uensim.

MNMucbmerHoe  |[paBunbHO BbINOMHEHDI |[1PpaBMAbHO BbINONHEHA (3a0aHuns BbINMOMHEHbI  (3a0aHWS BbINOMHEHD

noMalHee BCE 3a4aHus. 6onblwas Yactb 6ornee 4eM HaNoNOBKHY. [MEHEE YEM HAMOMOBUHY.| 2

3afjaHue MpoaemMoHCTpMpoBaH  [3amaHuii. MpwvcyTcTBytOT MpoaemMoHCcTpupoBaH
BbICOKUIA YPOBEHb MpucyTcTByIOT cepbé3aHble owmnbKu. HEYLLOBNETBOPUTENbHbIA
BnafeHns MaTepranoMm. [HesHaunTenbHble MNpoOeMOHCTPUPOBaH  |ypOBEHb BnaLeHUs
MposiBneH. ownbKm. YOOBNETBOPUTENbHBIA  [MaTepUanom.
NMpeBOCXoAHbIE MponeMOHCTPUPOBaH  |ypOBEHb BnaaeHuUs MposiBneHb
CnocobHOCTM XOPOLW WA YPOBEHb MaTtepranom. HeLOCTaTO4Hble
MPUMEHSTb 3HAHWSA U [BnageHus matepuanoM. (MposiBneHbl HA3KKe cnocobHoCcTM
YMEHUS K BbINONHEHUIO |[posiBNeHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHUS U
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dopma Kputepum dran
KOHTpons oL eHUBaHUs
OTnN4YHO Xopoluo Y nosn. Heyn.
Otyer MpooemoHcTpuposaH  |IpooemMoHcTpuposaH  |[lpogeMoHcTpupoBaH  ([1poaeMoHCTpUpOBaH

BbICOKUI YPOBEHb cpenHuii ypoBEHb YOOBNETBOPUTENbHbIA  |HEyOOBNETBOPUTENbHbIA| 3

BnafeHmsa MatepumanoMm. |BnageHus Matepuanom. |ypoBeHb BnageHns YPOBEHb BnageHus

Vcnonb3oBaHbl VMcnonb3oBaHbl maTtepuanom. mMaTepuvanom.

Hagnexauwue Hagnexawue Vcnonb3oBaHHble Mcnonb3oBaHHble

WCTOYHUKN B HYXXHOM  |UCTOYHMKM. CTPYKTypa [MCTOYHUKW, CTPYKTYpa |MCTOYHMKM, CTPYKTypa

konnyectee. CTpykTypa |pabothbl v paboTbl 1 paboTbl 1

paboTbl 1 NPUMEHEHHbBIE METObl |[NPUMEHEHHbIE METOAbI  |[MPUMEHEHHbIE METOAbI

NPUMEHEHHbIE METOObl (B OCHOBHOM 4acTM4YHO He COOTBETCTBYIOT

COOTBETCTBYIOT COOTBETCTBYIOT COOTBETCTBYIOT NOCTaBNEHHbIM

NOCTaBNEHHbIM NoCTaBNEHHbIM NOCTaBNeHHbIM 3ajayam.

3apadam. 3ajavyam. 3ajayam.

3auteHo He 3auteHo

3auer O6yuatowwmitics obHapyXun 3HaHWe ocHoBHoro  |Obyyatowmincst oBHapyXunn aHavnTeNbHble

yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO

HeobX04MMOM ONsi fanbHenwen yuebsbl 1 yuyebHO-nporpaMMHOro MaTepuana, fonycTun

npeacTosiwen paboTbl Mo creumnanbHOCTH, NPVHUMNanbHble OWMOKKM B BbIMONHEHWN

Crpaswics C BbIMOMHEHNEM 3a0aHuN, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He

npeaycMOTPEHHbIX MPOrpaMMol AUCUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNWUTb MO OKOHYaHUN YHMBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHSATUIA MO COOTBETCTBYIOLWEN
AncumninHe.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMble OJ1S1 OLLEHKWU 3HaHUN, YMEHUN,
HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce
0CBOeHuUsi 06pa3oBaTeNnbHON NPOrpamMmbl

CemecTp 4

TekyLLU KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 2,3,4,5,6

PaboTa 1. OnpegneneHue ycnoBuii OCyWECTBNEHNS aHANMTUHECKUX PeakLmii.

1. PaccmoTpeTb peakumm ocankoobpasoBaHus U paboTbl C BELWECTBAMU, AAIOWUMIA KPUCTANIMYECKME N aMOpdoHble
ocafku.

2. PaccMoTpeTb peakuuy KoMniekcoobpasoBaHms 1 0COBEHHOCTM NX MPOBELEHMSI.

3. PaccmoTpeTb nelicTue BydpepHbIX pacTBOPOB.

Pabota 2. AHanuTnyeckune peakLmm KaTMOHOB.

1. MpnBeaeHne MoNeKynApHbIX U MOHHBIX FPYMMOBbIX PeakLUnii KaTUOHOB (Ha NpUMepe 0AHOro MOHA KOHKPETHOW rpynmbl)
2. MprBeneHne MONEKYNAPHBIX 1 MOHHBIX KAYECTBEHHbBIX peakumii KaTMOHOB BCEX aHANMNTUYECKNX TPy,

3. OnucaHve ycnosuii NpoBeAEHNS KaX A0 XMMUYECKOWN peakumm, ykasaHne B KaX 4o peakumm Tmna aHanntm4eckoro
curHana

PaboTa 3. AHanutuyeckne peakumy aHUOHOB.

1. NpuBeneHne MONEKYNSPHBIX U MOHHbBIX FPYMNMOBbLIX PeakL il aHNOHOB (Ha MPMMEpPEe O4HOMO NOHA KOHKPETHOM rpynmnbl).
2. MprBeneHne MonNekynsapHbIX 1 MOHHbBIX KAYECTBEHHbIX peakunii aHNOHOB BCEX aHANUTUYECKUX Tpynm.

3. OnuncaHue ycnoBuii NpoBeSEHNS KaX A0 XMMUYECKOWN peakumm, ykasaHne B KaxX 4o peakumm Tuna aHanmTtnyeckoro
curHana

Pabota 4. OnpeneneHne MOHHOTO COCTaBa PacTBOPa HEUM3BECTHOMO BELLECTBA

. PesynbTatbl npegsaputenbHOro nccnenosaHus pacteopa.

. Xo4 onpeneneHns rpynmbl KaTUoHa.

. Xog onpepeneHns katuoHa B onpeneneHHon paHee rpynne.

. Xog onpeneneHns rpynnbl aHMoHa.

. Xo4 onpeneneHns aHMoHa B onpeaeneHHon paHee rpynne.

. KoHeuHbIVi pesynbTat onpeneneHuii.

. OnucaHve TpyaHocTei (ocobeHHOCTEN) aHanu3a pacTBopa HeU3BECTHOro BelecTsa (Ha KOHKPETHOM NpuMepe B
COOTBETCTBMU C UHAUBMOYaNbHBIM 3a8aHnem nabopatopHol paboTol).

Pab6ota 5. MpueMbl paboTbl ¢ nabopaTopHO NOCYLOW N peakTBaMmn B TUTPUMETPUYECKOM aHannse. MNpurotosneHne
pacTBOPOB 3a0aHHON KOHLEHTpaUMm 4ns TMTPUMETPUYECKOro aHanmsa

1. OnucaHve nopsiaka AercTBMiA 1 Npasunn NPUroTOBEHNS PacTBopa U3 CXOOHOMO TBEPAOro BeleCTBa.

2. NpuBeneHve pacHeToB MO NPUroTOBNEHNIO pacTBOpa 3a4aHHON KOHLEHTPaLUnM U3 MCXOOHOro TBePAOro BewecTsa.
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3. OueHka pe3ynbTatoB NPUroTOBEHNS PacTBOpa 3a4aHHOW KOHLEHTpaLUum U3 MCXOAHOro TBEPAOro BewWwecTsa no
apeoMeTpy; onpeneneHne owmbKn NPUroTOBNEHWIA.

Pab6ota 6. MNprembl paboTbl ¢ nabopaTopHO NOCYLOW 1N peakTBaMmn B TUTPUMETPUYECKOM aHannse. MNpurotoBneHne
pacTBOPOB 3a4aHHON KOHLUEHTpaunm ans TMTpPUMeTpMyYecKoro aHanmsa

1. OnucaHve nopsiaka AercTBMIA 1 NpPaBun NPUroTOBEHNS PacTBoOpa U3 NCXOOHOMO XUAKOro BewecTsa.

2. NpuBeneHve pacHeToB MO NPUroTOBNEHNIO pacTBOpa 3a4aHHON KOHLUEHTPaLUM N3 MCXOOHOr0 XMAKOro BelecTsa.
3. OueHka pe3ynbTaToB MPUroTOBIEHNS PacTBOPa 3a4aHHOW KOHLLEHTPaUMM M3 UCXOLHOMO XUAKOro BewecTsa no
apeoMeTpy; onpeaeneHre owmnbKy NPUroToBIEHWIA.

PaboTa 7. KNCnOTHO-OCHOBHOE 11 KOMMNEKCOHOMETPUYECKOE TUTPOBAHUE: ONPELENEHVE NOoKa3aTeneli BDEMEHHOM 1
NOCTOSIHHOW XECTKOCTWN NPUPOAHON BOLbI

1. OnucaHne ycTaHOBKM AJ15 OCYLWECTBNEHNS NPSAMOro TUTPOBAHMS.

2. [MpuBeneHne cxeMbl-xapakTepuCcTMKM nokasartens XecTkoCcTu NPUPOLHbIX BOL.

3. OnucaHve xoaa onpeneneHunin BpeMEHHOM 1 obLwelt XecTKOCTV BOAbI.

4. PacyeTbl N0 onpeaeneHunto nokasaTeneil BpeMeHHOM 1 obLLei XecTKoCTU BOAbI.

5. OnpegneneHune nokasaTenein NOCTOSAHHON XECTKOCTU BOAbI.

6. AHann3 Nony4YeHHbIX Ppe3ynbTaToB, OLEeHKa NPUrogHOCTU aHanM3npyeMon BoAbl ANs MULLEBOro U NPOMbIWAEHHOMO
ncrnonb3oBaHns

Pabota 8. "paBnMeTprYECKOE ONpeneneHe KpUCTaNIM3aLUMOoHHOR BOAb! B KpucTannorngpare

1. NpuseneHre pacyeTa no onpeneneHno TeopeTn4eckoro cogepxaHus soapl (B %) B coctaee kpuctannorugpara (no
WHAMBUOYaNbHOMY 3a8aHuio nabopatopHoit paboThbl).

2. OnucaHwve aTanos NpoBeAEeHUs SKCNepUMEHTa rno onpeaeneHnio KprcTanin3aunoHHom BoAbl B COCTaBe
Kpuctannorugpara.

3. NpuBeneHve pacHeToB Mo pesynbTatam aKCNepuMeHTa.

4. OnpefeneHue owWmnbKM 3KCNEPUMEHTA.

Pa6ota 9. KoHaykTomeTpus. MNocTpoeHme kanmbpoBoYHbIX rpadorkoB. OnpeaeneHne KOHLEHTpaLUM pacTBopoB
3NEKTPONUTOB C MOMOLLBIO0 KANMBPOBOYHBIX FPagnKoB

1. an/IBe,D,eHI/Ie pac4eToB No NPpUroToBneHUIO cepuni CTaHOapPTHbIX PpacTBOPOB BelecTBa (I'IO nHaonemnayanbHoOMy 3anaHuio
nabopatopHoit paboTbl).

2. Onncaxwue npouenypbl NPUroToBIEHUNA Cepun CTaHOAaPTHbIX PaCTBOPOB.

3. OnucaHwue npoueaypbl onpeaeneHns aNeKTPONpPOBOAHOCTM CTaHAaPTHLIX PACTBOPOB; NPUHLMNNANBHOR CXeMb
paboTbl KOHOyKTOMETpa.

4. MocTpoeHne kanubpoBOYHOrO rpachrka no NoNyYEHHbIM 3HAYEHWSIM 3NEKTPONPOBOLHOCTY CTaHAAPTHBLIX PACTBOPOB.
5. OnpeneneHune anekTponpPoBOAHOCTM pacTBopa C HEM3BECTHOWM KOHLEHTpauunen.

6. OnucaHue npoLeaypbl oNpefeneHnst KOHLEHTpaL MM UCCNenyemMoro pactTeopa no KanmbpoBoYHOMY rpacouky.

7. OnucaHune n aHann3 BO3HUKWWX NPY aHann3e CroXHOCTEN.

Pabota 10. ®oTomMeTpuyeckoe onpeneneHne KOHLEHTpaLMmM BEWECTB METOLOM KanmbpoBOYHOro rpadmka

1. OnucaHve npoLieaypbl onpeaeneHnst ONTUHEcKoN NIOTHOCTU CTAHOAPTHbIX PACTBOPOB; MPUHLIMNNANBHOR CXeMb
paboTbl POTO3NEKTPOKONOPUMETPA.

2. MocTpoeHue KannbpoBOYHOrO rpadorka no Nofy4eHHbIM 3HAYEHMSM ONTUYECKON MNOTHOCTU CEPUMN CTaHAAPTHBIX
pacTBOpOB.

3. OnpenenexHne oNTMYECKO NIOTHOCTU pacTBopa C HEM3BECTHOWN KOHLEHTPALMEA.

4. OnucaHve nNpoLeaypbl oNpeneneHns KOHULEHTpaLUmMm NCCNeLyeMoro pacTeopa no KanmbpoBoYHOMY rpadouky.

2. NMucbmeHHoOe pnomallHee 3apaHue

Tembl 2,3,4,5,6

. OnpeneneHne pacTBOPMMOCTY BelecTBa (N0 UHANBMAYANbHOMY 3a4aHNIO).

. OnpeneneHne NpomsseneHns pacTBOPMMOCTHY BelecTsa (Mo MHAMBMOYaNbHOMY 3a4aHuIo).

. OnpegeneHue ny4ywero ocagnTens ons onpeneneHHoro MoHa U3 NpeasioXeHHbIX (Mo MHAMBMAYaNbHOMY 334aHNI0).
. OnpeneneHue pH pacTBopa cunbHOro anekTponuta (No MHAMBUOYaNbLHOMY 3a4aHuio).

. OnpeneneHne pH pacTBopa cnaboro anekTponuta (Mo MHANBULAYANbHOMY 3a4aHMIO).

. OnpegneneHve pH 6ydoepHoro pacteopa (No MHANBMOYyanbHOMY 3a4aHMIO).

. OnpegneneHue pH pacTBopa nocne NpoTekaHNs B HEM XUMUYECKOW peakuum (No UHAMBUOYaNbHOMY 3a4aHuio).

. OnpeneneHue TeMnepaTtypHOro KO3MULNEHTA XMMUYECKOW peakumm (No MHABUAYanbHOMY 3a4aHMI0).

. Onpenenenue 9C cuctembl (N0 MHAMBUOYANbHOMY 3a4aHuIo).

10. Onpegnenenne xpoMaTorpadmyeckoro oakTopa NccnenyemMoro BewecTsa u camMmoro BewecTtsa (Mo UHAnBUAyanbHOMy
3aaHuio).

3. Otyert

Tembl 2,3,4,5,6

Pabota 1. OnpeneneHue ycnosuii OCyLLECTBIEHNS aHANUTUYECKNX PEAKLIMNIA.

1. CocTaBneHue ot4eTa no cobnioaeHNIO YCNOBUIA OCYLWECTBIEHNS BaXHERLWNX aHANMUTUHECKMX peakLuii.

Pabota 2. AHanuTnyeckmne peakLmm KaTMoHOB.
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1. CocTaBneHve oTyeTa no 0COBEHHOCTSAM peakLuii KaTUOHOB KaX AoV aHaNMTMHECKO rpynnbl (0COBEHHOCTb peakuumi,
YCNOBWSI NMPOBEAEHNS PeaKLMiA, 0COBEHHOCTb aHANMTMYECKOrO crUrHana, ocobeHHas okpacka 1 np.)

Pabota 3. AHanuTnyeckune peakLmm aHNOHOB.

1. CocTaBneHve oTyeTa no 0COBEHHOCTSAM peakLnii aHNOHOB KaX A0 aHanUTUYECKON rpynmnbl (0COBEHHOCTb peakLui,
YCNOBWSI NPOBEAEHNS PeakLii, 0COBEHHOCTb aHANMTUYECKOro curHana, ocobeHHas okpacka u np.).

Pab6ota 4. OnpeneneHne NOHHOIO COCTaBa PacTBOpa HEM3BECTHOrO BELLECTBA

1. CocTaBneHve otyeTta 06 anroputMe onpeaeneHns HEM3BECTHOrO BELWECTBA B PACTBOPE.

Pab6ota 5. MNpurembl paboTbl ¢ nabopaTopHOA NOCYLOW 1N peakTBaMu B TUTPUMETPMYECKOM aHannse. [NpurotosneHne
pacTBOpPOB 3a0aHHON KOHLIEHTpauMm 4ns TMTPUMETPUYECKOro aHannsa

1. CocTaBneHue otyeta 06 0COBEHHOCTSAX NPUrOTOBNEHUS PACTBOPOB U3 CyXOro BelecTsa (0B6bIHHOMO U
Kpuctannorugpara).

Pab6oTa 6. MNprembl paboTbl ¢ NabopaTopHON NOCYA0N U peakTMBaMmn B TUTPUMETPUYECKOM aHanu3ae. [NpuroToBneHve
pacTBOPOB 3a0aHHON KOHLIEHTpaUMM 4N TUTPUMETPUYECKOro aHannsa

1. CocTaBneHue ot4eta 06 0COBEHHOCTSAX NPUrOTOBNEHUS PACTBOPOB U3 UCXOAHOMO XUOKOr0 KOHLEHTPUPOBAHHOMO
pacTteopa.

PaboTa 7. KNCnoTHO-OCHOBHOE 11 KOMMNEKCOHOMETPUYECKOE TUTPOBAHUE: ONPELENEHNE NoKasaTenel BDEMEHHOM 1
MOCTOSAHHOM XECTKOCTW MPUPOAHOA BOAbI

1. CocTaBneHue ot4eta 06 0COBEHHOCTAX TUTPUMETPUYECKOrO METOAA aHaNM3a 1 0 COOTBETCTBUM UCCNeayeMOl BObI
CaHMTapHbIM NnokasaTensM.

Pab6ota 8. 'paBMMETPMYECKOE OMNpeLeneHne KpUCTanIM3aumnoHHON BoAbl B KpucTaniornapare

1. CocTaBneHve oT4eTa no 0COBEHHOCTSIM MPaBUMETPUYECKOrO aHanM3a U 0COBEHHOCTSX ONpeneneHns UCKOMOro
BellecTsa.

Pabota 9. KoHaykTtomeTpusi. [MocTpoeHne kanmbpoBoUHbIx rpadoukoB. OnpeneneHme KOHLEHTpaumMm pacTBopoB
3M1EKTPONNTOB C NMOMOLLBIO KaNMBPOBOYHbIX rpadouKoB

1. CocTaBneHue otyeta 06 0COBEHHOCTSX NPOBELEHUS MPSMOr0 KOHLYKTOMETPUYECKOrO ONpPeaeneHus.

Pabota 10. doToMeTpuyeckoe onpeeneHne KOHLEHTPaLMN BEWEeCTB METOAOM KannbpoBOYHOroO rpagouka

1. CocTaBneHue ot4eta 06 0COHEHHOCTAX (HOTOKANOPUMETPUHECKOIO NCCNELOBAHUS BELLECTB.

3aver

Bonpochl k 3a4eTy:

1. AHanuTnyeckast XMMnNs: NOHATUE KOIMYECTBEHHOIO M Ka4eCTBEHHOro aHannaa, knaccuguvkaums MeTonoB.

2. KauecTBeHHbI aHanu3: TpeboBaHUs K peakuusiM, yCNoBUS NPOBEAEHNS peakLnii.

3. AHanuTm4eckue rpynmnbl KATMOHOB N @HNOHOB.

4. YyBCTBMTENBHOCTb aHANIMTUYECKUX peakumii. Ycnoems obpa3oBaHms 0CaikoB.

5. Xumnyeckue Metobl KONM4YecTBeHHOro aHannsa. Obwue TpeboBaHNs K METoAaM KOIMYECTBEHHOMO aHanuaa.

6. KoHUEeHTpauwms BelwecTB B pacTBOpax Kak ouanyeckas BenmymHa, cnocobbl BbIPAXKEHNS 1 BbIYMCIEHNS PA3HbIX BULOB
KOHLIeHTpaumu.

7. Bugbl ownboK B KONMYECTBEHHOM aHanmae.

6. MeTo KMCNOTHO-OCHOBHOIO TUTPOBAHWS: NMOHSTHE, paboyne pacTBOpbl, pacHeT KOHLEHTpauu pacTBOpOB.

8. MprmeHeHue paboyrx pacTBOPOB KUCMOT U WENOYEN B KONMYECTBEHHOM aHANM3Ee METOLOM HENTpanm3aumm.

9. NHgukaTtopbl MeTO4a HENTpanM3aunm, UX Ha3HavyeHme 1 NPUMEHEHe.

10. MeTobl 06EMHOI0O aHanM3a, 0CHOBaHHbIE HA MPUMEHEHUW OKUCTIUTENBbHO-BOCCTAHOBUTENBHBIX PeaKLIiA.
Knaccndmkaums Metonos okcmammeTpumn. PrkcrpoBaHme TOHKM 3KBUBANEHTHOCTM B METoAaxX OKCUONMETPUN.

11. OKMCANTENBbHO-BOCCTAHOBUTENbHbIE UHANKATOPbI.

12. OcobeHHOCTM NPUroTOBEHNS paboyero pacTeopa nepMaHraHara kanus U NpUMeHeHNe ero B LIENSX
KONIMYECTBEHHOr0 aHann3a BoCCTaHOBUTENEN.

13. KomnnekcoHoMeTpusi: paboyme pacTBopbl, UHAMKATOPbI.

14. dN3NKO-XMMUYECKE METOLbI aHANM3a: NOHSATHE, KNnaccurKauus, TEPMUHONOMS, Npubops.I.

15. CnekTpanbHbIii aHanM3: OCHOBHbIE MOHATUNS, MPaBuIa 1 3aKOHbI, NMPSMbIE Y KOCBEHHbIE METOAbI.

16. DNEKTPOXMMMNYECKINIA aHaNN3: OCHOBHbIE NMOHSTUSA, NPUBOPbI, MPaBuia 1 3aKOHbI.

17. MNMoTeHUMOMETpYSA: CYWHOCTb aHanm3aa, 06nacT NPUMEHEHNS.

18. KOHAYKTOMETpUS, NPUHLMM ONpeneneHmnii, o0bnactb NPUMEHEHNS.

19. XpOMaTorpacpvm: npuHUMN MeToda, Knaccudukaumsa xpomarorpaguyeckmx MeTo4oB Mo TEXHUKE BbIMOMHEHNS
3KCNnepuMeHTa.

20. OnTuyeckne MeTobl aHanM3a: NPYHLWN ONpeaeneHunii, obnactn NPUMEHeHUS.
21. PagnoaktmBaumoHHbIi aHanm3. MeTton "MeyeHbix atoMoB".

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpOBaHUSA KOMMETEeHLUN

B K®Y pelicteyeT HannbHo-periTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no agucumninHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.
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Insa 3avéra:

56 6annos un bonee - "3a4TeHo".

55 6annoB 1 MeHee - "He 3a4TeHo".

Lnsa ask3ameHa:

86 6annos n bonee - "OTNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABLIKOB U (MNN) onbiTa Jran | KonnyecTtso
KOHTpoOns DesTeNlbHOCTU, XapaKTepu3yoLLLuX aTtanbl hopMUpOBaHUA KOMMEeTEeHL U 6annos
CemecTp 4

TeKyL i KOHTPOb

NabopartopHble (B ayantopun, ocHaWEHHOR COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBOAsIT y4ebHble 3KCNEPUMEHTLI U TPEHUPYIOTCS B NPUMEHEHWN 1 20
NPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OLueHnBatoTCs 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTuKe, YMEeHNs 1 HaBblku No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

MucbMeHHoe  [Obyyalolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHbBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WK pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 2 10
3agaHvie cnaértca npenogasarento. OueHnBalOTCS BNaAEHNe Matepuanom no Teme
paboTbl, aHANNTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ans BbINOMHEHWS 3a0aHWA.

Ortuet Oéyqarouwu?lcsl nuileT oTYyéT, B KOTOPOM OTpaxaert BbIMNOJIHEHNE UM, B
COOTBETCTBMU C NONYYEHHbIM 3a4aHNEM, OI'Ipe,D,eJ'léHHbIX BnOoB pa60T, 3 20
HaLeneHHbIX Ha popMMpoBaHMEe NPodPeCCNOHANbHbIX yMeHI/II7I N HaBbIKOB.
OueHunBatotcs OOCTUrHyTble pe3ynbTaTtbl, NPOsB/IEHHbIE 3HAHUA, YMEHNA N
HaBbIKM, a TakXXe COOTBETCTBME OTHETA npenbsasnsaeMbiM Tpe6OBaHI/IﬂM.

3aver 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLIMNNHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepmanoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYALMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

7. MepeyeHb OCHOBHOW U [ONONHUTENBLHOM Y4ebHOWN NuTepaTypbl, HEO6XOANUMOW ANt OCBOEHUS OUCLUMNINHDI
(moaynsi)
7.1 OcHoBHas nuTeparypa:

1. BepwuHuH B.A., Bnacosa W.B., Hukndopoea M.A. AHanutnyeckas xumusi: YyebHuk. - Cl6.: MspnatenbcTteo 'JlaHb',
2017.-428 c.

URL: https://e.lanbook.com/reader/book/97670/#1

2. bapb6anat KO.A. OCHOBbI aHaNUTUYECKON XUMUW: MPAKTUYECKOE PYKOBOLCTBO [DNEKTPOHHBI pecypc] : PyKOBOLCTBO /
tO.A. Bapbanar, A.B. Mapmaw, O.B. MoHorapoga, E.A. Ocunosa ; nog pea. 3onotosa tO.A., LWexosuosoi T.H., Ockonka
K.B. - Mockea : apaTtenbcTeo 'Nlabopatopus 3HaHuii', 2017. - 465 c.

URL: https://e.lanbook.com/reader/book/97410/#1

3. 3onoToB H0.A. BBefeHune B aHANUTUHECKYIO XUMIIO [ONEKTPOHHbIN pecypc] : yuebHoe nocobue / KO.A. 3010T0B. -
Mockea : apaTtenbcTeo 'NMabopatopus 3HaHuiA', 2016. - 266 c.

URL: https://e.lanbook.com/reader/book/84079/#1

7.2. [lononHuTenbHas nuTepartypa:

1. Eropos B.B. HeopraHuyeckas 1 aHanutudeckas xummsi. AHanutudeckas XuMms [9nekTpoHHbIA pecypc] : y4ebHuK /
B.B. Eropos, H./. Bopobbesa, W.I". Cunbeectposa. - CM6.: [laHb, 2014. - 144 c.

URL: https://e.lanbook.com/reader/book/45926/#1

2. Bnacosa E.I". AHannTryeckas xumns: XMMM4eckue MeToabl aHann3a [SnekTpoHHbI pecypc] : y4ebHuk / E.I". Bnacosa,
A.®. Xykos, N.®. Konocosa, K.A. Komaposa ; nog peg. MetpyxuHa O.M., KysHeuosoii J1.6. - Mocksa : VIsgatenbctso
'NMabopaTopms 3HaHuiA', 2017. - 467 c.

URL: https://e.lanbook.com/reader/book/97407/#1

3. AHannTnueckas xumns. MeToobl UOEHTUMKALUM U ONPELENEHNS BELWECTB [DNEKTPOHHbIA pecypc]: yuebHuk / M.U.
Bynatos [1 ap.]. - CM6.: NaHb, 2019. - 584 c.

URL: https://e.lanbook.com/reader/book/112067/#1
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

EcTtecTBeHHOHay4HbIl 06pasoBaTefibHbIN nopTan - http://www.en.edu.ru

Mup xumun - http://www.chemistry.narod.ru

Xumnga ons Beex - http://school-sector.relarn.ru/nsm/chemistry/START.html
SkcnepumeHTanbHas xumng - http://www.chemexperiment.narod.ru/index.html
OnekTpoHHas bubnroTteka no xuMuu - http://www.chem.msu.su/rus/elibrary

9. MeTtoauyeckue ykasaHusi Ansi 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKkomeHaauum

nekumm B xo4e nekumoHHbIX 3aHATUIA 0bydatolweMycs npeanaraeTcs BECTU KOHCNEKTUPOBaHME y4ebHoro
matepuana, obpallas BHMMaHWe Ha kateropun, opMynnMpPoOBKM, packpblBatolme coaepXxaHmue Tex
WNW VHbIX SIBNEHWIA 1 NPOLLECCOB, Hay4YHble BbIBOAbI U MpakTUyeckme pekomeHgaumm. XenatenbHo
0CTaBnATb B paboymx KOHCMEKTax Mofs, Ha KOTOPbIX MOXHO Aenatb NOMeTKM 13
peKoMeH00BaHHON nuTepaTypbl, OOMOMHAOWME MaTepumasn NPOoCIyLaHHON Nekuun, a Takxe
noayepkmBatolLme ocobyto BaXHOCTb TEX MU MHbIX TEOPETUYECKMX NONOXEHUIA. Yyawniics MoXeT
3ajaBaTb npernoaasaTtento yToYHSAWMeE BOMPOCh! C LENbIo YACHEHNS TEOPETUYECKNX MOSTOXEHWI,
paspeLleHns CnopHbIX CUTyaLmniA.

nabopatopHble | Mpun ayaMTopHOM BbiNONHEHUM nabopaTopHol paboTbl MO ONpeaeneHHon TeMe oT
paboThi cTyneHTa TpebyeTcs MPUBECTU KOHKPETHYIO CXEMY YCTAHOBKM, C MOMOLLbIO KOTOPOA
6yneT ocylecTBnaTbCA nabopaTtopHoe UccnenoBaHue (YepTex UnmM prUcyHoK
ycTaHoBKM). Ha cxemax (YepTexax, pucyHkax), a Takxe B Tabnmuax, Kotopble
notpebyeTcst 3anoNHUTb NP BBINOSHEHUW PaboThl LOMXHbI ObITh YKasaHbl Bce
3NEMEHTBI 1 X NapaMeTpbl (MepedncneHbl XMMUYECKME BELLECTBA, YCNOBUS OMbITa,
eOVHMLbBI M3MEPEHNS, KOMMEKTYIOWME YCTaHOBOK U T.4.). B 3aBMCUMOCTM OT uenen
paboTbl NPUBOAATCS KOHKPETHLIE MHCTPYKLMM MO NPoBeAeHno paboTsl, Npasuna
6e3onacHoro noBeLeHuUs!, 3anofHsITCA Bce Tabnuubl, 3anncbiBanTCs
COOTBETCTBYIOLLME XMMUYECKUE peakLnu, NPOU3BOLATCS BCE OCHOBHbIE U
JOMONHUTENbHbIE PaCHeTbl, CTPOATCS rPadoVKM 1 BLIMONHSIOTCS Apyrue AeicTeus no
peaynbTatam UccnenoBaHuii (HanpuMep, onpenensieTcs owunbka onbita u np.).

camocTosiTenbHas | B xone nogrotoBky k nabopaToOpHbLIM 3aHATUSM W NPW BbINONHEHUW NMUCbMEHHOMO OOMALIHETO
paboTa 3aaHns HeobxoAMMO U3yunTb MaTepran nekumnii, nopaboTatb CBON KOHCNEKT, Aenas B HEM

COOTBETCTBYIOINE 3annCK U3 NNTepartypbl, PEKOMEeH40BaHHOMN

npenogasaTenem v NpenycMoTPeHHON y4ebHOM NporpaMMoi, NpoayMaTte NPUMEPbI C Lenbio

obecneyeHns TECHON CBS3N U3y4aeMOil TEOPUN C PearbHOM XU3HbIO, MOATOTOBUTD

TeopeTnyeckme 060CHOBAHUS OS BbINOMHEHNS ONPEeENeHHbIX

nabopatopHbix paboT, PacCMOTPETb M NPOAHANM3NPOBATb TUMOBbLIE aNrOPUTMbl PELLEHUS

pacyeTHbIx 3a0a4 Tembl. CTyAeHT MOXeT AOMOMHUTb CAMCOK NCMOMb3yeMOn nuTeparypsbl

COBPEMEHHbIMWN NCTOYHMKAMU, HE MPefCTaBNEeHHbIMA B CNINCKE

PEKOMEHO0BAHHOM NMTEpaTypbl, U B AaNbHEWLWEM UCMONb30BaTb COBCTBEHHbIE NOArOTOBNEHHbIE

yyebHble Matepuanbl NPy HANUCAHUU KYPCOBbLIX U AUMNOMHbIX paboT.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

oTyer Oty4eTt no nabopatopHbIM paboTam NpeacTaBnsieT cobol He6ONbLWOWN HayYHbIA OTYET,
obobwatowunii nposeaeHHyto paboty. K nabopaTopHbliM paboTam npenbsenseTcs psaa
TpeboBaHiA, OCHOBHbLIM U3 KOTOPLIX SIBASIETCS MOMHOE, UCHEepblBaKOLWEe

onvcaHue Bcei npoaenaHHon paboTbl, MO3BONSIOLLEE CYAMTb O MONYYEHHbIX pe3ybTartax,
CTENeHU BbINOMHEHMUS 3afaHnii 1 NPOtECCUOoHaNbHOM NOArOTOBKE CTYAEHTOB. Llenbio
nabopatopHbix paboT ABNSETCS U3yHeHNEe XMMUYECKMX NMPOLIECCOB U SIBNEHWIA, yCTaHOBNEHUE
XUMMYECKMX 3aKOHOMEPHOCTEN X npoTekaHus. MNepen BbinonHeHeM nabopatopHbix paboT
cnenyeT NOBTOPMTb MaTepuasn COOTBETCTBYIOLLEN nekLuun (No Bonpocam Ansi N0OAroTOBKM K
npoBeLieHnio NabopaTopHbIx PpaboT) 1 N3yHNTb TEOPETUYECKYHO YACTb METOANYECKUX YKa3aHUiA K
JaHHol paboTe. Bo Bpems nabopaTopHbix paboT BbINOMHATL y4ebHble 3aAaHUS C MaKCUMalbHON
CTENEHbI0 aKTMBHOCTU 1 cobntoaeHneM npasun 6esonacHoCTy. BoinonHeHne nabopaTopHbIx
paboT 3aKkaH4MBaAETCS COCTABNEHNEM OTHETA C BbIBOLAMU, XapaKTEPMIYOLWMMM MONYYEHHbIN
pesynbTart 1 3awmTa paboTbl nepen npenonasarteneM. 3awmrta otyeta no nabopatopHoit pabote
3ak/oYaeTcs B NpeabsaBNeHM NPErnoaaBaTtento NoayYeHHbIX pesynbTaToB B BUAE 0POPMIEHHOM
nabopaTtopHoii paboThl C BbIBOLAMU MO HEl 1 B OTBETAX HA BONPOCHI NpenoaasaTens no
nsyyaemoii Teme. MNpu coade otyeTa npenofaBaTesib MOXET CLieNnatb YCTHblEe U MUCbMEHHbIE
3aMmevaHus, 3aaTtb AOMONHATENbHbIE BOMPOCHI, MONPOCUTL BBINONHUTE OTAENbHbIE 3a4aHus,
yacTb paboTbl unn Bcto paboTy uenmkom. OT4eT no nabopaTopHOi paboTe fLONXKEH COCTOATbL U3
cnenywwmx CTPYKTYPHbBIX 9NEMEHTOB: HOMEp paboThl (N0 NOPSAKY), Lenb paboTsl, TeopeTmyeckas
4acTb, NPaKTMYeCKas 4YacTb, aHanU3 pe3ynbTaTtoB pPaboThl, BbiBOAbLI. TeopeTnyeckas 4acTb
COLEPXUT OnucaHne NpeamMeTHo obnacTu, a Takxe noapobHoe onncaHne moaeneit, METOL0B 1
anropuTMOB, HEOOXOOUMBIX ONS PELleHUsl MOCTABNEHHON 3aA4a4u, ONMcaHne MHCTPYMEHTabHbIX
(NporpaMMHbIX U TEXHUYECKUX) CPELCTB, UCMONb3yeMbix B paboTe. MpakTuyeckas 4acTb BKOYaeT
XO[L BbIMOMHEHUS PaboThl, NepeyeHb NONyYEHHbIX PE3YNbTATOB, CONMPOBOX AAOWMUXCS
HeoOX0AMMbIMU KOMMEHTAPUSIMU 1 NPOMEXYTOYHLIMU BbIBOLAMM, YPABHEHUS XUMUYECKUX
peakuumn,

pacueTbl, YepTexu, Tabnuubl, rpaduky, avarpammel U T. 4. Ha ocHoBe 06061LeHNs BbIMOMHEHHbIX
paboT, NpeacTaBneHHbIX B NPakTUYECKOW YacTu, B BbIBOAAX KPATKO M3naratTcs pesynbTath
paboTbl. BeiBoAbl N0 paboTe Kaxablii CTyAeHT aenaet

camocTosiTeNbHO (naxe ecnv paboTa BbIMOMHSNACh B Mape unu Manoi rpynne). BeiBoapl He
LOMKHbI BbITb NPOCTbIM NEPEYNCNIEHNEM TOTO, YTO CAENaHo. 34eCb BaXHO OTMETUTb, K YEMY
npvBeno obcyxAeHne pe3ynbTaTtoB, HACKONbKO BbINOMHEHA 3asBNeHHas Lenb paboTbl, 4TO HOBOMO
y3Han CTyAeHT npw BbiNofHeHuW paboTel. B BbiBofax Takxe oTMeyatoTcs Bce HenopaboTku, no
Kakoi-nmbo NpuynHe UMeloLme MECTO, MPELNOXEHNS N PEKOMEHAALMMW MO fanbHEeRWeMy
nccnenoBaHuio

noctaeneHHol B paboTe npobnembl 1 T.n. O6beM oT4eTa [oMXKeH ObiTb ONTUMANbHBIM [J1s]
MOHMUMAHWS TOTO, YTO M KaK cenan CTyAeHT, BbinonHss paboty. ObssaTtencHble TpeboBaHus K
OTYETY BK/IOHAIOT 0OLLYIO 1 cneLmanbHyto rpaMOTHOCTb U3NI0XEHNS, a TakXXe akkypaTHOCTb
ocbopmneHus. JlabopaTtopHas paboTta cuMTaeTcs NOMHOCTLIO BLINOMHEHHOM NOCNe ee 3almnThl.

NMCbMEHHOE Pa3HOBMOHOCTEN pacHeTHbIX XMMMYECKNX 3a4a4 MHOXECTBO, MO3TOMY KaXA0My
JomaluHee oby4atowemycsi Heob6xoauMo BbipaboTaTb UHANBUOYANbHYIO CTPATEMMIO UX PELEHNS,
3ajaHue OCHOBbIBAsICb Ha anropuMTMax peleHns TUNoBbIX 3a4a4 No paccMaTtpuBaemMoin Teme.

PeweHune TMNoBbIX 3a4a4 No KaXx 4o Teme npennaraetcs Ha neKUUOHHOM nnn
nabopaTopHOM 3aHSTUM (B 3aBUCKUMOCTM OT TeMbl). [locne 0cBoOeHUS peleHmst
TUMNOBBIX 3a4a4 (N0 PaCCMOTPEHHOMY anropmTMy), CTOUT NPUCTYNaTh K PELIEHWNIO
3ajay C yCNOXHEHMAMM B YCNOBUN WK peleHnun. Ecnv ocBoeHne anropntmos
peleHnst TUNOBbIX 3aa4y SIBNSIETCS YPOBHEM, 00513aTeNbHbIM Osl AOCTUXEHUS BCEMU
CTyLEHTaMmu, TO peLleHne YCNOXHEHHbIX 3a4a4 pacnpenenserca no xenaHuwo. ns
OOPMMPOBAHUS YCTONYMBBLIX YMEHUIA N HABLIKOB HY>Hbl MHOrOKpPaTHbIE MNOBTOPLI B
pelweHnn 3a4a4y, N03TOMY NPUBETCTBYETCS CAMOCTOSATENbHbIVA MNONCK U pelleHne 3aaad
Ha 3a4aHHyto TeMy (OOMOMHUTENBHO K pacCMaTprBaEMbIM B ayaNTOpUM 1
NPenfoXeHHbIX NpenogasaTenem Ans CaMmoCTOATENbHOMO PEWEHNS).

3AEKTPOHHELBH
Bl YHHBEPCHTET
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Bup pabot MeTtoaunyeckue peKkomeHaauum

3ayeT Mpw noaroToBke K 3a4eTy HEOOX0AUMO onNMpPaTbCs Ha MaTepuan nekuuin n nabopatopHbix paboT
(TeopeTnyeckas 4acTb), a TakXe Ha PEKOMEHLOBAHHbIE NUTEPATYPHbIE NCTOYHUKMN U
obpasoBatenbHble MHTEPHET-pecypchl. FOTOBUTLCS K 3a4eTy HeobxoaMMo NocnenoBaTeNbHo, C
Yy4eTOM KOHTPONbHbIX BONPOCOB, pa3paboTaHHbIX BeOylmM npenogasartenemM kadeapbl. CHavyana
crnenyeT onpenenvtb MEeCTO KaxX40ro KOHTPOSIbHOro BOMpoca B COOTBETCTBYIOWEM pasaene Tembl
y4ebHoi

nporpamMmbl, a 3aTeM BHUMATENbHO NPOYMTaTh U OCMbICNIUTL PEKOMEH10BaHHbIE Hay4YHble paboThbi,
COOTBETCTBYIOWME Pa3fesibl PEKOMEHA0BaHHbIX y4ebHUKOB. [Npn 3TOM NoneaHo genatb XoTs bbl
caMmble KpaTkue Bbinuckun 1 3ameTkn. Paboty Haa Temoi

MOXHO CYUTaTb 3aBEPLEHHOM, €CNN Bbl CMOXETE OTBETUTb HA BCE KOHTPOJ/IbHbIE BONPOCHI N 0aTb
onpeneneHne NoHATUIA No u3yvaemoii Teme. ins obecrneyeHunst NoNHOTLI OTBETA HA KOHTPOSbHbIE
BOMPOCHI U Ny4llero 3anoMmHaHns TeopeTn4eckoro

mMaTepvana pekoMeHOyeTcs COCTaBNSATb NNaH OTBETa HA KOHTPOJbHEIA BOMPOC. OTO NO3BOAUT
C3KOHOMUTb BPEMS AN151 NOArOTOBKM HEMOCPEeACTBEHHO Nepe 3a4eTOM 3a cHeT obpalleHust He K
nuTepaTtype, a K cBouM 3anucsam. MNMpu noarotoske He06XoAMMO BbISIBNATbL Hanbonee CnoxHble,
IVCKYCCUOHHbIE BOMPOCHI, C TeM, 4ToObl 06CyanTb UX C NpenoaaBateneM Ha 0630pHbIX NEKLNSX U
KOHCYNbTaLMaX. Henb3s orpaHnymBaTth NOArOTOBKY K 3a4€Ty NPOCTbIM NOBTOPEHNEM U3YHEHHOIO
maTepuana. Heobxoammo yrnybutb 1 paclumpnTb paHee npuobpeTeHHbIe 3HAHUSI 32 CYET HOBbIX
naemn n nonoxeHuin. NonoxuTenbHble OLEHKN "3a4TEHO" BbICTABASOTCS, €CNU CTYAEHT YCBOMUN
y4yebHbIi MaTepuan, ncyeprbliBatoLle, NOrnm4eckn, rpPaMoTHO M3NOXMB ero, Nokasan 3HaHus
cneumanbHON NUTepartypbl, HE OONyCKan CyWeCTBEHHbIX HETOYHOCTEN, a TakXe npasuibHO
NPVMEHAN NOHATUAHBIA annapar.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHve gucunnanHbl "AHanmTnyeckas xumms" npegnonaraet MCNONb3oBaHWe Cneayowero NporpaMMHoOro
obecneyeHns 1 MHPOPMALIMOHHO-CNPABOYHBIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Google Chrome

Adobe Reader XI

YyebHo-meToamYeckas nutepatypa ons LaHHOW AUCLMMAUHBI IMEETCS B HANUYMU B 3NIEKTPOHHO-BMBNNOTEYHON crncTeme
WNapatenbcTBa "MaHb" , BOCTyn K KOTOpOM NpenocTtasneH obyyatrowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTea "flaHb" 1 opyrux BeLywmx n3naTenbeTs y4ebHOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OaHWNIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapaTenbcTBa "MaHb" obecneynBaeT fOCTYN K HAYYHOW, y4ebHOI nuTepaType 1 HayYHbIM NEPUOLNYECKM ULAHUSM MO
MaKCMMarnbHOMY KONMYECTBY NPOUNbHBIX HAMPAaBNEHUIA C COBNIOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPaB.

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW AN OCyLUeCcTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHve gucuunanHbl "AHanmTnyeckas xumms" npegnonaraet MCNONb30BaHWeE Cneayowero
MaTepranbHO-TEXHUYECKOr0 06ecneyeHms:

MynbTMeguiiHas ayoutopusi, BMECTUMOCTbIO 6onee 60 Yenosek. MynbTMeguiiHas ayontopus COCTOUT 13
WHTErPUPOBAHHBIX UHXEHEPHBIX CUCTEM C €IMHON CUCTEMOI YNPaBNeHNs, OCHaWEHHAas COBPEMEHHBLIMW CPEeLCTBAMU
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHns U nepenaydm anekTpoHHbIX
LLOKYMEHTOB. TunoBas KOMNAeKTauns MynbTUMEOUAHOM ayouTOPrM COCTOUT M3: MyNIbTUMELNAHOIO NPOEKTOPa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMDI, @ TaKX€e MHTEPaKTUBHON TPUOYHbI
npenonasaTens, BKOYaoLWel Ta4-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 A10MOB, NEPCOHANBHBIA KOMMBLIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHL-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHms obopynoBaHneM, nHTepdoeiicol noaknodeHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTtens SBNSeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHns, 06 beANHSIOWMNM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynmM MecToM npenogasarens. Mpenonaeartens UMeeT BO3MOXHOCTb
NIErKo ynpaBnsiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, HTO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 ApYyrve BUAbl ayAUTOPHOM Harpyskim obyyatolmxcs B yAoOHOM 1 [OCTYMHOM
LNsi HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YeHUs, B TOM YAC/IE C UCMONb30BAHNEM B
npotecce 0byyeHns BCeX KOPMOpPaTMBHbIX pecypcoB. MynbTuMeonitHas ayaMTopmns TakXe OCHaLEeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CETb UHTEPHET. KOMNbloTEpHOE 060pyI0BAHUMEM MMEET COOTBETCTBYIOWEES NMNLIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.
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CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBEeAEHUS nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CAMOCTOSTENbHOM PaboThbl N0 OTAENbHBIM AUCLUMIMHAM, @ TakXe NPakTUK 1
Hay4Ho-nccneposatenbckol pabotel obyyatowwmxcs. Jlabopatopus paccyMTaHa Ha 0AHOBPEMEHHYIO paboTy
obyyalowmxcs akaaemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEpPCUTETA, KOHTPONMPYIOLLETO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHme npasun TexHUKKM 6e3onacHoCTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN COCcTaB 060PYL0BAHNS 1 PACXOAHBIX MATEPUAIOB ONPeLENseTcs CneLnguKon
o0bpa3zoBaTtenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNMA0B U NNL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbS

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCNpUATUE UHPOopMaLnUmM o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NONb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTtaBuUTb B pa3/IndHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmxcsl BOCMIPUHUMATL OLHY W Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHWUAMI Clyxa NOMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHWIA, CDOPMUNPYEMBIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHNE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIMIA AN1s Nepeaayn MHGopMaLum, opraHn3aunm pasnmyHbIX
(POPM MHTEPAKTNBHOW KOHTAKTHOW paboThl 0Byyarolwerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYabHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpPoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEeHeHNe AUCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn oopM TEKYILEro 1 NPOMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTYU caaqm oby4atolwyMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTN COoavn 3a4yéTa nnm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- NPOOOIXNTENbHOCTU BbICTYNNIEHUA oéyqaromerom npu sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTseTcTBUM ¢ TpeboBaHnamMu GIrOC BO 1 y4ebHbiM nnaHom no HanpasneHuo 06.03.01
"Buonorus" n npogounto noarotoekn Obwas Gronorns .
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