MUWHHUCTEPCTBO HAYKH Y BBICHIET'O OEPA3OBAHMSI POCCUIICKOM ®EJEPAITAN
(denepanbHoOe rocyrapcTBeHHoOe 0I0IKeTHOE 00pa3oBaTe/IbHOE yUpeKIeHue
BbICIIET0 00Pa30BaAHUA
KPACHOSIPCKUH T'OCYJAPCTBEHHBIM NMEJATOT'MYECKWNA YHUBEPCUTET
um. B.II. AcradneBa
(KTTTY um. B.I1. AcradbeBa)

@daxynpTeT OnosIoruu, reorpaduu 1 XUuMUU

Kadenpa-pazpadborunk
Kageopa buonocuu, Xumuu u K0102Ul

PABOYAS ITPOTPAMMA JJUCITAITJIMHBI

KOMIIVIEKCHBIE COEIMUHEHUSA

HamnpagieHnue moaroToBKu:
44.03.05 Ileoazozuueckoe obpaszosanue (¢ 08yMs NPOPUIAMU ROO2OMOBKU)

Hamnpasnennocts (mpoduiib) o0pazoBaTenbHON TPOTrPAMMBL:
Buonoeus u xumus

Kpanmuduxanus (creneHs):
baxanasp

Kpacnosipck 2019



PabGouass mporpamma mucnuriuHbl «KOMIUJIEKCHBIE COEAMHEHUS» COCTaBJeHA
KaHJAUJIaTOM XUMHUYECKHX HAyK, JOLIEHTOM Kadeapbl OMOJIOTHU, XUMHH U SKOJIOTHU
Xanasuuou FO.I.

Pabouas mporpamma IUCHUIUIMHBI O0CYXAEHA Ha 3aceaHuM KaQeapbl XUMHUU
potokoda Ne 9 or«10» mast 2017 1.

__/»////"

3aBenyromuii kKadeapoil XuMum L /e JL.M. TopHOCTaeB

OnoOpeHo  Hay4YHO-METOAMYECKMM  COBETOM  CHEIMANbHOCTH  (HANpaBICHUS
noarotoBku) pakynbrera bI'X

«16» mas 2017 r. ITpoTokoa Ne 7

ITpencenarens HMCC (H) /‘f %f 77(?'/# E.M. ArTunona



Pabouass mporpamma aucuurmianHbl «KoMIIeKCHbIE COEOUHEHHs» OOCyXIeHa Ha
3acejaHuM Kaeapbl XUMUU

«18» mas 2018 r. IIporokon Ne 8

’()~r'

3aBeayromuii kadeapon XuMuu JL.M. I'opHOCTaeB

OnoOpeHo  Hay4YHO-METOAMYECKMM  COBETOM  CHEIMANbHOCTH  (HANpaBICHUS
noarotoBkn) gakynsrera bI'X

«13» wrons 2018 r. ITpotokoa Ne 9 , %/ J (
ITpencenarens HMCC (H) C Pl a A.C. bimzHenos



Pabouass mporpamma aucuurmianHbl «KoMIIeKCHbIE COEOUHEHHs» OOCyXIeHa Ha
3acejaHuM Kadeapbl OMOJIOTUH, XUMUHU U KOJIOTUU

«15» mas 2019 r. [Ipotokomn Ne 8

3aBeayromiuii kadeapoii ;%f f’,;fr_/, E.M. Antunosa

OnoOpeHo  Hay4YHO-METOAMYECKMM  COBETOM  CHEIMANbHOCTH  (HANpaBICHUS
noarotoBkn) gakynsrera bI'X

«23» mas 2019 r. [Ipotokomn Ne 8 p % / J
ITpencenarens HMCC (H) C P i 1 u( A.C. bimzHenos



COJIEPKAHUE

TTOSICHUTEITBHAS BATTHICKA ... veesteessreesseesseeesseesseeasseesseeasseesseeasseesseeaneessseanneeaseeenneennneanneesnneanneens 6
1. Oprann3anMoOHHO-METOAUYECKHE TOKYMEHTDL.........coiviiiierieiaieanieeateesieeaseesieesseeseeeanns 8
1.1. TexHomoru4ecKast KapTa OOYUCHUS JTUCIIATIIIITHE ... veervversreeteesseeesueesseessnessesssnsensesssns 8
1.2. ConeprkaHue OCHOBHBIX PA3/I€I0B U TEM JTUCHUTIIHHDB ......eervvresreerieesnreesiessnneesinesneesnnes 9
1.3. Meronnyeckue peKOMEHAAINH 10 OCBOCHHUIO TUCHUTIIHHDB .....vvevuveerireireesieenneennneanns 11
2. KoMnoHeHTbI MOHMTOPHHIA YYEOHBIX JOCTHAKECHHUI CTYACHTOB .......oeovvvieieinnienieennns 14
2.1 TexHoMOTUYECKAS] KAPTA PEUTUHTA JUCIIUTITHHBI «....vvveiveeesiiieesiteeesiieeesireeessneessnneeenneeas 14
2.2. ®OH]T OIIEHOYHBIX CPEACTB (KOHTPOIBHO-U3MEPUTEIHHBIC MATCPHUATIBI) ....vvveervveeanees 17

2.3. AHanu3 pe3yabTaToB 00YUYEeHHsI U MTepeueHb KOPPEKTUPYIOUIUX MEPOIIPUATHI 110

e (51003 (007 00112 (6101200 112105 (O OO PP PP 33
RN (110038 (o 10 4 1 S TP PP PR 36
3.1. Kapra nuteparypHoro odecrnedeHus: TUCUUIUTMHBI « KOMIIEKCHbIE COeAUHEHUSDY. ... 36
3.2 Kapra MatepHanbHO-TEXHHYECKON 03Bl IUCTIUTITIHBL. .......e.vivivenieaseeseenesnesresnesseseeans 38



IMosicuuTeILHAS 3aIMCKA

1. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMmbl.

[TporpaMma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eiepalIbHbIM IOCY1apCTBEHHBIM
00pa3oBaTebHBIM CTAaHJAPTOM BBICHIEIO0 OOpa30BaHUs IO HarpaBieHHI0 MoArotoBku 44.03.05
[Tegarornyeckoe oOpa3oBanue (C AByMs OpO(UISMHU TMOATOTOBKH) (YpOBEHb OakaiaBpuata),
YTBEP)KJICHHBIM MpHUKa3oM MuHHCTEPCTBOM 00pa3oBaHus W Hayku Poccuiickoit ¢enepamuu ot 9
deBpans 2016 r. Ne 91; denepanbubiM 3akoHOM «O06 oOpazoBanuu B PDy» ot 29.12.2012 Ne 273-
@3; npodeccuonanbubIM cTangaptToM «llegaror», yrBep:kaeHHBIM IPUKa30M MHUHHUCTEPCTBA TPyIa
u connanbHOl 3anmThl Poccuiickoit @enepaunn ot 18 oxTsa6ps 2013 r. Ne 544H.; HOpMaTUBHO-
IIPaBOBBIMHU JTOKYMEHTaMH, perjaMeHTHpYyroIMMHu oOpa3oBarenbHblil nporecc B KI'TIY um. B.IL
AcradbeBa 1Mo HampaBleHHOCTSIM (TipoduiisiM) oOpa3oBaTeabHONM MporpaMmbl buonorus u xumus,
ouHOM Qopmbl 00yueHuss Ha (Qaxynprere Ouonoruu, reorpaduu u xumuu KITIY wm. B.IL
ActadpeBa ¢ IPUCBOCHUEM KBATM(UKAIIUN OaKaaBp.

JlucuuruimHa OTHOCUTCS K JUCHUIUIMHAM TI0 BBIOODY.

2 O0mas Tpya0eMKOCTh AUCHMILINHEI - B 3.E., yacax u Heeasx

OO61mas TpyJ0eMKOCTh JUCIUIUIMHBI COCTaBIISIeT 8 3aueTHBIX enuHull, 288 yacos. 13 Hux 80
YacoOB MPAKTHYECKHX 3aHATUH, 172 daca camMOCTOATENbHOW paboThl M 36 YacOB HMTOTOBBIN
KOHTPOJIb. JluciuiumHa, cormacHo rpaduky yaeOHOro mporiecca, peanusyercs Ha 2-3 Kypcax B 4-5
cemectpax. ®opma koHTposs — 3k3ameH. B 4 cemectpe — 108 wacoB (3 3.e.), u3 Hux 44 yaca
NpPaKTUYECKHUX 3aHATHI 1 64 daca camocTosTenbHOM paboThl; Bo 5 cemectpe — 180 wacos (5 3.e.),
3 HUX 36 4YacoB mpakTHueckux 3aHsaTud, 108 wacoB camocrosTenpHON paboThl W 36 YacoB
WUTOTOBBIA KOHTPOJIb.

3. Lenb ocBoeHus nuctunianHbl «KOMIUIEKCHBIE CO€IMHEHUS» COCTOUT B (DOPMUPOBAHHUH Y
o0yyaromuxcs npohecCUOHAIbHBIX KOMIETEHIIUH B X0/1e U3y4YE€HHUSI OCHOBHBIX 3aKOHOMEPHOCTEH U
TEOPETHYECKUX 0000IIEHH B 0071aCTH XUMHH KOMIUIEKCHBIX COEINHEHHIA.

4, Ilnanupyemblie pe3yJbTaThl 00yUYeHUs

3aaui OCBOCHUS [Inanupyemsble pe3yabTaThl 00yUeHUS O Kon pesynbrara oOyuenus
JUCHUTUTUHBI JTUCITUILIINHE (IECKPUTITOPHI) (KOMIIeTeHITHs )
3apaua 1 3Hate  ocHOBHble  mnoHATHA,  Teopud | ITK-1
KOMILJIEKCHBIX COETMHEHUI
CrnocobcTBOBATH I'oTOBHOCTBIO
Pa3BUTHIO Y . peann30BBIBATH
Ymerb paboTaTh C HAydyHOW U Hay4dHO-
o0yJaromuxcst . " o0Opa3oBaTenbHbIC
MOMYJISIPHOM TUTEPaTypOit
XUMHAYECKOTO MIPOTPaMMEI 110 YI€OHBIM
MBIIJICHHS, peaMeTaM B COOTBETCTBHHU C
HaBBIKOB TpeOOBaHUSIMHU
XUMHUYECKOTO 00pa3oBaTeNbHBIX




SKCIIEPUMEHTA U . | CTaHIapTOB
Baaaers HaBbikamMu pabOThl B XUMHUYECKOM
(bopmMHpOBaHHUIO
nabopaTopuu, pueMamMu paboThl C pa3HBIMU
€CTeCTBEHHOHAYYH
- [0 ONACHOCTH TPYINNaMU BEIIECTB C
Olf KapTUHBI MUPA
coONIOCHUEM  BCEX  IpaBWJI  TEXHUKHU
0e30MacHOCTH
3agaua 2 3HaTh Teoperndeckoe obocHoBanue HayuyHoi | IIK-4
KapTUHBI MUPA C TOYKU 3PCHUS] XUMUU
OcymiecTBIATh CnocoOHOCTh UCIOJIB30BATh
MOJITOTOBKY K BO3MOXXHOCTHU
YMerb  IUTAHUpPOBaTH W TPOBOAMTH .
BEJICHUIO . 0o0pa3oBaTenbHOM cpebl s
XUMHUYECKHH HKCIEPUMEHT C NPUMEHEHHEM
npoeCCUOHATIBLHO JOCTHKEHUS IMYHOCTHBIX,
. COBPEMEHHBIX METOJOB HCCICAOBAHUS H
-1eJarOrHuecKoi 9 METanpeMETHbIX U
00pa30oBaTeNbHBIX TEXHOJIOTHI
JeSTeTbHOCTH B MPEIMETHBIX PE3yJIbTaTOB
obactu Baagers  pa3HooOpa3HBIMH ~ METOAMKAMHU 0byuenns 1 obecnedenns
€CTECTBEHHOHAYYH KayecTBa y4eOHO-

bIX TUCHUIIINH, B
YaCTHOCTHU, XUMHHU

pELICHUsT PAaCUYETHBIX U DKCIIEPUMEHTAIIbHBIX
3a/1a4, HaBBIKAMH OpPraHU3allMM YPOYHOH H
BHEYPOUYHOMH JIEATENBHOCTH yUalllUXCs

BOCIMTATEIHLHOTO IIpoLiecca
CpeacTBaMHu
IPEnoIaBacMOro y4eOHOTro
npeaMeTa

5. KoHTpOJIb pe3yibTaTOB OCBOCHUS M CHUILIMHBI.

B xone N3YUCHUA NJUCHUIUIMHBI UCITOJIB3YHOTCA METOABI TCKYHICTI'O KOHTPOJIA YCIICBACMOCTHU:

COCTaBJICHME KOHCIIEKTOB JICKI[UH,

BBIIIOJIHCHUEC OKCIICPUMCHTAJIbHBIX 3aaa4 II0 XHMHH C

HCIIOJIb30OBAHUEM XHMUUYCCKOT'O I3KCIICPUMCHTA, PCIICHHUE PACUYCTHBIX 3aJad I10 TEeMaM KypcCa,

HHAWBUAYAJIBbHBIC JOMAIIHUC 3aJaHUs, TMCbMCHHBIC KOHTPOJIBbHLIC pa6OTI)I, HaITMCaHHuEC pe(bepaTa,

HU3TOTOBJICHUC HAT'JIAAHBIX ITOCOOUIA. q)opMa HUTOTOBOI'O KOHTPOJIS — 3K3aMCH.

OI_ICHO‘IHBIG CpeacTBa pE3yJIbTATOB OCBOCHHUA JUCHUIIMHBI, KDUTCPHUU OLUCHKH BBIITOJIHCHU A

3aJlaHui TpeacTaBieHbl B pasaene «DoHA OLEeHOUHBIX CPEACTB AJIs MPOBEACHUS MPOMEXKYTOUHON

aTTeCcTagum).

6. Ilepeyenb 00pa3oBaTeIbHBIX TEXHOJIOIHIi, HCI0JIb3YeMbIX IPH OCBOCHHUH M CIHIIJIMHbI:

1. COBPCMECHHOC TPAOAUIIMOHHOC o6yquI/Ie (HGKHI/IOHHO-CCMI/IHapCKaH 3a4cTHasd CI/ICTeMa);

2. TeJaroruyecKue

TCXHOJIOTHH Ha  OCHOBC

AKTHUBU3allun n

WHTEeHCU(PUKAIIUN

JEATeTLHOCTH ydaluxcsi (aKTHBHBIE METOABl O0y4YeHHus): MTpoOJeMHOEe OOydeHHE,

TCXHOJIOTHUA I/IHTeHCI/I(I)I/IKaI_[I/II/I O6y"ICHI/ISI Ha OCHOBE CXEMHBIX M 3HAKOBBIX MOAEIeH

y4eOHOro MaTepuana,

3. IemaroruyecKkue TEXHOJIOTHH Ha OCHOBE 3(PPEKTHBHOCTH YNpaBICHHS W OpTaHU3ALUU

yueOHOro Mpoliecca: TEXHOJIOTUSI MHAUBUAYAIU3AIUN 00yIEeHHUS.




1. Opra}m3aunonﬂo-MeTounqecm{e AOKYMEHTDbI

1.1. TexHonoruveckasi KapTa o0y4eHusl AUCHUIIIHHE

«KommjiekcHbIe coeTHHEHUs

I 00yJaromuxcs mo oopazosarensHoi nporpamme 44.03.05 Ilegarorndeckoe obpazoBaHue, ypoOBEeHb MOATOTOBKU: OaKataBp
HaMpaBJIEHHOCTH (TIPOo(dHiIb) 00pa3oBaTENbHON MporpaMmbl «BHOTIOTHS U XUMUSD» 110 OYHOU (hopMe 00yIeHUS

(oOmrast TpPyZI0eMKOCTh 8 3.€.)

AyJIUTOpPHBIX YacoB Bueayn
HanmeHoBaHue pa3/ielioB ¥ TeM AUCUMILIMEBL | Beero | Bcero | mexmwmii | TpaxT. naf. WT. Popmbl 1 METO/BI
4acoB 3aHATUH | paboT | 4YacoB KOHTPOJIA

252 80 - 80 - 172
Bxoanoii pa3nen 2 2 - 2 - - [TpoBepounas pabota
Pazgen 1. O0mue nmoHATHSI 0 pacTBOpax, 106 42 - 42 - 64
TEeOpHH PacTBOPOB
Tema 1. OcHOBHBIE IOHATHUS O pacTBOpax 34 14 - 14 - 20 IIpoBepka koHcHekTa Jsekuuu. Pemienue

3aJ1a4 110 TEME.
Tema 2. «WpeanbHble» U peajbHbIE 36 14 - 14 - 22 IIpoBepka koHCIIEKTa JeKuuu. Pemienue
pacTBOPHI, TEOPUHU PACTBOPOB 3aga4 o teme. JIP Nel.
Tema 3. OOGMeHHBIE peaKUu AIEKTPOJIUTOB B 36 14 - 14 - 22 IIpoBepka KoHcIekTa Jekuuu. Pemenue
pacTBopax. 3anay no teme. JIP Ne2. /13 Nel
Paznen 2. KommiekcoodpazoBanue B 144 36 - 36 - 108
pacTBopax
Tema 4. OcHOBHBIE MOHATUS O KOMIIEKCHBIX 72 18 - 18 - o4 IIpoBepka KoHcrekTa Jekuuu. Pemenue
COEJIMHEHMSIX 3aaa4 o teme. MJI3 No2
Tema 5. VYcToH4MBOCTh  KOMILIEKCHBIX 72 18 - 18 - o4 IIpoBepka KoHcekTa Jekuuu. Pemenue
COEAMHEHHI 3agay no Tteme. JIP Ne3. IlucepMenHas
KOHTpOJIbHAs paboTa.

HTorosslii KOHTPOJIbL 36 - - - - - 9K3aMeH
UTOro 288




1.2. Coaep:kaHue OCHOBHBIX pPa3/JejioB U TeM JHCHUILIHHBI

BBenenue

ITorenuman AuCHMIVIMHBI B o0ecreYeHHH 00pPa30BaTEJbHBIX MHTEPECOB JHYHOCTH
o0yuawuerocs no ganuoi OINII

Jucnunnuza «KOMIUIEKCHBIE COCIMHEHUSA» SIBIIACTCS OAHOW M3 JUCLUIUIMH BapUATHUBHOU
4acTH y4yeOHOro IUIaHa M TECHO CBsi3aHa ¢ 0a30BOM IUCHMILIMHOM «OOwias M HeopraHuyecKas
XUMHUSA», TP U3Y4YEHUHM KOTOPOH (OPMHUPYIOTCS OCHOBHBIE MOHATHUS XUMHM, pacCMaTpHUBArOTCS
OCHOBOIIOJIATAIONIME 3aKOHBl XMMHH, HOMEHKJIATypa HEOPraHWYEeCKHX BEIIECTB, O0OIIue
3aKOHOMEPHOCTH CTPOCHMS BELIECTB, (DU3MYECKHE M XUMHUYECKHE CBOWCTBA HEOPTaHUYECKHX
BEIIECTB. B CBs3U ¢ 3TUM AaHHas QUCLUIUIMHA sABJsieTcs 0a30i A M3ydeHUs BCeX MOCIENYIOIINX
JUCLUIUIMH XMMHUYECKOro IUKia. Taikke MpU M3YyYEHUU ITAHHOM IUCLMILIMHBI y O0yYaroluxcs
pa3BUBaeTCA JIOTMYECKOE MBINUICHUE, TMo3HaBarenbHble YVYJ[ um  ¢dopmupyercs ymeHHe
IIPOTHO3UPOBATH CBOKMCTBA HEOPTAHUYECKUX COCIMHEHHUM COIVIACHO UX CTPOEHUIO U CBA3BIBATH UX C
po0OIeMaMu 3KOJIOTHH.

ITorenuman JMCHMILIMHBI B YJAOBJETBOPCHHHM TpeOOBaHMH 3aKa3YMKOB K
BbINNyCKHUKaM AaHHOi OIIII B coBpeMeHHBIX yCI10BUAX

OO0yuaromuiicst 1OHKEH MPUOOPECTH HABBIKK BeICHUS MPodhecCHOHaTIbHO-TIEAarornuecKom
JeSTeIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX AUCUUIUIMH. CTYIEHT JOJDKEH OCBOMTH TEXHHKY
71a00paTOpPHBIX PabOT, OCHOBBI HAYYHBIX MCCIEJOBAHUH, Pa3BUTh YMEHHUE MPOBOJIUTH PacuéThl U
pemarh 3a7a4yy C MCIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB XHMMHH, Hay4UTbCS pabOTaTh ¢ y4eOHOI,
CIPaBOYHOM, MOHOTpa(pUUECKON U MEPUOJNYECKON JIUTEpPaTypol, HAyuYUThCS MHUCATh KOHCIEKTHI,
pedepaTbl M JOKJIA/Abl, OCYIIECTBIATH SKCIIEPUMEHTAIbHBIE HCCIEAOBAaHUS M HM3MEHEHUS B
XMMHUYECKOH J1abopaTOpHM, OCBOMTh TEXHMKY XHUMHUYECKOTO aHajlu3a, NPUOOPECTH HaBBIKU
HCIIOJIB30BAaHNUSI ~ COBPEMEHHBIX  NEAArOrM4EeCKMX  TEXHOJOTMM  JUI1  OCYIIECTBIICHUS

PO eCCHOHAIBHON JIEATETHHOCTH.



OcHoBHOE coaepiKaHuEe NTUCIHUIIJIUHBI

«KommiekcHbIe COCINHECHU

Pasznen 1. O0mme noHsATHSI 0 PACTBOPAaX, TEOPUU PACTBOPOB

Tema 1. OcHOBHBIE IOHATHS 0 PACTBOPAX

[lonatue m mopapasfeneHHe IUCIEPCHBIX cucTeM. Kiaccugukamus pacTBOPOB MO THUITY
pacTBOpUTENIS, arperaTHOMY COCTOSIHMIO, CTENIEHU JUCIEPCHOCTH, TUITYy PACTBOPEHHOI'O BELIECTBA.
Tunsl pactBOopuTeneid. CBOWCTBO BOJABI Kak pacTBopuTens. VICTUHHBIE pacTBOpPBI, UX
XapakTepucThka. TepMoAMHAMMKAa W KHHETHKa IIpoliecca pacTBopeHusi BemiecTB. CrocoObl
BBIPKECHUS KOHIIEHTPAIIMU PaCTBOPOB.

Tema 2. «aeanbHbIe» H peajibHbIe PACTBOPHI, TEOPUH PACTBOPOB

[TonsiTne 00 aKTUBHOCTH HOHOB U KO3(UIMEHTEe aKTUBHOCTH, MOHHAS CUJIa M WOHHAS
cpena, Teopus [lebas-Xwoxkens. OCOOEHHOCTH PacTBOPEHHUS BEUIECTB B PA3JIMYHBIX arperaTHBIX
cocrosiHusX. [loHsiTME O conpBaTaMu HOHOB B pacTBOpe M HUX accouuauuu. PacTtBopbl
HEDIJICKTPOJIUTOB, 3aKOHBI Payisi rpaHuilsl UX BbINOJHEHUs. PacTBOphI 35eKTpoiauToB. Teopus
3JEKTPOJUTUYECKONM JAUCCOLMALMM, CTENEHb 3JIEKTPOJUTHUYECKOW auccouuanuu. DakrTopsl,
BIIMAIOIIME HA CTENEHb HJIEKTPOJUTUYECKOM auccouuanuud. Teopust CHUIIBHBIX 3JIEKTPOJUTOB.
Merto/1bl U3y4eHHs PaCTBOPOB.

Tema 3. O0MeHHbIe peaKIU 3JIEKTPOJIUTOB B paCTBOpPax.

[loHsiTHE ©0 XWMHMYECKOM pABHOBECHM, PABHOBECHBIX KOHIIEHTPALMIX BEIIECTB U
KOHCTaHTax paBHoBecus. KuciaoTtHo-ocHOBHbIE paBHOBecusa. pH cpenpl. Teopum KHCIOT H
OCHOBaHUI: MOHHAs, 3JIEKTPOHHAsA, IPOTOHHASA, COJBBOCUCTEM. | MIPOIN3 BEIIECTB: ONpE/EIICHNUE,
3aBUCUMOCTh TJIYOHMHBI THUIIPOJIM3a OT MOJSPU3ALUOHHBIX CBOMCTB MOHOB, CTETIEHh W KOHCTAHTA
TUAPOIN3a. 3aBUCUMOCTh CTETIEHHM THUJIPOJIM3a COJIEH OT TeMIlepaTypbl U KOHILIEHTpauuu. MeTossl
M3y4yeHus Mpoliecca U NPOAYKTOB TUAPOIU3A.

Paznea 2. KomniiekcooOpa3oBaHue B pacTBopax

Tema 4. OcHOBHbBIE NOHATHS 0 KOMILJIEKCHBIX COeTMHEHUSIX

CTpykTypa KOMIUJIEKCHBIX COEOUHEHHH, Teopusi BepHepa. MHoroo0Opa3ue KOMIIEKCHBIX
COEIMHEHHH, UX KIacCHU(PHUKAIUs U HOMEHKJIaTypa. Teopuu CBA3M B KOMIUIEKCHBIX COCAMHEHUSIX:
TEOpHs BaJICHTHBIX CBS3€H, TEOpUs KPUCTAIUIMUECKOIO MOJIsl, METOJ MOJIEKYJISIPHBIX OpOUTAIEH.

Tema 5. YcTOHYHBOCTH KOMILIEKCHBIX COeIMHEHUIA,

PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX coeArHEHUH. KOHCTaHThI yCTOMYMBOCTH U
HECTOMKOCTU KOMIUIEKCHBIX COEIMHEHHI. 3aBUCMMOCTh MOJOKEeHUs 3nemeHTa B [lepuoanueckoit

TaOJIHUIIE ¥ €TO CIOCOOHOCTH K KOMITJIEKCOOOPa30BAHMIO.
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1.3. MeToauveckne peKOMEHIAUMH M0 OCBOCHHI0 THCHHUILINHBI

Hucnumimna «KoMIUIEKCHBIE COEIMHEHHUS», COTJacHO rpaduky ydeOHOro mpolecca,
peanusyetcst Ha 2-3 Kypcax B 4-5 cemectpax. OOmias TpyJa0eMKOCTh TUCIUIIMHBI COCTaBIsAET 8
3aueTHbIX eauHul, 288 wdacoB. M3 wux 80 wacoB mpakTHUeckwx 3aHsATHA, 172 wdaca
CaMOCTOSITENTbHON pabOTHI M 36 YaCOB UTOTOBBIN KOHTPOJIb. DopMa KOHTPOIIS — SK3aMEH.

CojnepkaHre NUCHMIUIMHBI W3JIOKEHO B ABYX 0a30BbIX pazaenax. Pazmen Nel «OOmue
MOHSATHS O PACTBOPAX, TCOPHH PACTBOPOB» n3ydaetcs B 4 cemectpe — 108 wacos (3 3.¢.), u3 Hux 44
yaca MpPaKTHYECKMX 3aHATHH W 64 wyaca camocrosTenbHON paboTel. Pasmenm  Ne2
«Komruiekcoobpa3zoBanue B pactBopax» m3ydaercs 5 cemectpe — 180 yacos (5 3.e.), u3 Hux 36
yacoB NpakTuyeckux 3aHsATuH, 108 dvacoB camocrostensHON PaboThl W 36 YacOB HMTOTOBBIM
KOHTPOJb. V3ydyeHuI0 OCHOBHOTO COAEpKaHHs AUCHUILIMHBI TMPEAIISCTBYET BXOAHON paszzeln
(nmpoBepouHas padoTa), KOTOPbIM BBIABISAET HAYalbHBIA YPOBEHb MOArOTOBKM ywamuxcs. Kypc
3aBepuIaeTCs UTOTOBOM aTTecTaluen (3K3aMeH).

AynuTopHasi padoTa BKIIOYAET MOCEUICHHE CTYACHTaMU MpakTU4YecKux 3aHsaTuil. Ha
ayTUTOPHBIX 3aHATHUSX TPOUCXOIUT H3YYCHHE M KOHCIEKTUPOBAHHME OCHOBHOTO Marepuana
JUCLUIUIMHBL, @ Takke OOCYXKIEHHE M 3aKpeIUIEHHE M3y4yaeMOoro Marepuajia 4epe3 BBIIIOJIHEHUE
71a00paTOPHBIX PadOT, MPAKTHUECKUX 33JJaHUN, TMCbMEHHBIX Pa0OT U PEIICHHE 3ajad.

CamocrosiTeibHAas (BHeayauTOpHAasi) padoTa CTYJICHTOB BKIIIOYAeT cleayrouiue (Gpopmbl
paboThl: paboTa ¢ KOHCIIEKTaMHU, WU3YyYeHHE OCHOBHOW M JOMOJHUTEIBLHOU JIUTEpATyphl IO TeMaM
Kypca (cM. . 3.3.1. Kapra nureparypHoro obecriedeHnst AUCIUIUINHBI), IOATOTOBKA H 0OpPMIICHHE
71a00paTOpPHO-NIPAKTUYECKUX PaboT, MUCbMEHHAs (BHEAYAUTOPHas) paboTa 1o TeMaM, BbIIIOJHEHHE
WHIUBUAYAIBHBIX TOMAITHUX 3a/IaHUH, H3TOTOBIIEHNE HATJISAHBIX TOCOOHH.

OneHuBaHue NEATEIBHOCTH CTYIAEHTa OCYLIECTBIIAETCA IO MOZYJIbHO-PEHTHUHIOBOU

CHUCTEME, PE3YJIbTAaThl HAXOAST CBOE OTPAXKEHUE B JKYpPHAJIE PEUTUHI-KOHTPOJISA.

Paznen Min Max
BxonHoil paznen 0 5
bazoBerit pazmen Nel 24 38
bazoBsrii pazmen Ne2 21 32
HTorosslii pa3aen 15 25
JloTIOTHATETBHBIN pa3ies 0 10
HUTOI'O 60 100
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[Ipu BhIMONHEHUU y4eOHON pabOTHI B TeYeHHE 1-2 ceMecTpoBa CTYIEHT JOJDKEH HaOpaTh
MUHUMAITBHO 45 GaiioB (MakCUMalbHO 75 0allIoB), B MPOTUBHOM Cy4ae OH HE JIOMYCKAeTCs K
WTOTOBOMY KOHTPOJIIO (9Kk3aMeH). ToroBoiii pazzien (3k3aMeH) MO3BOJISIET CTY/ICHTY MOAHSITH CBOU
00Kl peHTHHr MHHHMaIbHO 10 60 OGamioB (MakcumanbHo g0 100 OamroB). Ilpu Hamuuuu
MIPOITYCKOB CTYAEHT 00s3aH 0TpabOTaTh 3aHATHE U MPEAOCTABUTh KOHCIIEKT MPOIMYIIEHHON TeMbl. B
cllydae HEJOCTATOYHOTO KOJIIMYeCTBa OauiOB CTYJASHT MOXET TOBBICUTH PEUTHHT, BBHITIOJHUB
3a/1aHusl IOTIOJIHUTENbHOTrO MoAyJ s (1o 10 6amioB).

CooTBeTcTBHE PEUTHHIOBBIX OAJJIOB U aKaJIEeMUYECKON OIICHKH (IK3aMeH ).

OO0u1ee KoIMYeCTBO HAOPAHHBIX 0aJ1JIOB AxkaaemMuveckasi OeHKa (IK3aMeH)
0-59 Gamnnos HEYJIOBJICTBOPUTEIHHO
60-74 6amnoB YIOBJIETBOPUTEIHHO
75-89 6amioB XOPOIIIO
90-100 GamoB OTJIMYHO

Pexomenganum no opopmMjieHHI0 0TUYETA 10 JIA00OPATOPHO-TIPAKTHYECKOH padoTe

OTueTsl 1Mo J1a00PaTOPHO-NIPAKTUIECKUM paboTaM JTOJKHBI OBITh O()OPMIICHBI B OTJEIBHBIX
TETpausix Ui Ja0OpaTOpPHO-NPAKTHUECKUX padoOT. 3amucH JIOJDKHBI OBITh BBIOJHEHBI YETKO,
aKKypaTHO ¥ TPaMOTHO.

OTtdyer Ha4yMHAETCA C YyKa3aHUSA TEMBbl JaO0OPATOPHO-TIPAKTHYECKON padoThI, Jaiee
YKa3bIBAIOT I€JTh, 33]Ja4H, MATEPHUAIIBI K 000PYIOBaHUE, PEAKTUBHI, HEOOXOIMMBIC JUIS IIPOBEICHUS
pabotel. Jlamee wu3maraeTcst xoa paboOThl B TOPSAKE €ro BBIMOJHEHHUS. 3aKaHUYMBAETCS OTYET
OOIIMMH BBIBOJAAMH IO pabOTE COTJIACHO MOCTABJICHHBIM IIeNH U 33/1a4aM.

[{enpro 1abOPaTOPHO-TIPAKTHYECKUX PAOOT MO JuCHUTUTHHE «KOMITJICKCHBIE COCTUHEHUS
ABJICTCA NPUMCHCHHUE PACYCTHBIX WM SKCICPUMCHTAJIBHBIX MCTOJ0B HCCICIOBAHUA I U3YUYCHUSA
(bU3MYECKUX M XUMHUYECKUX CBOMCTB, a TAKXKe CIIOCOOOB MOTYYEHHS XapaKTePHBIX MpeCTaBUTeNeH
OCHOBHBIX KJIACCOB HEOPTAaHMUECKHUX BEIIECTB.

Xox paboThl JIOJDKEH COAEpXaTh KpPaTKOE OIMMCAaHWE MPOBOIUMBIX HCCIICIOBAHUH,
YpaBHCHHUA BCCX IMPOTCKAOIIHUX XHUMHYCCKUX peaKHHfI, Ha6J'IIO}IaeMBIe U3MCHCHHUA H UX
oOBsicHeHHe. BwIBOABI 1O pe3ynbTraraM J1ab0opaTOPHO-MPAKTUYECKON paboThl (GOpMYITHPYIOTCS
UCXOJS U3 MEeNU U 3a/1a4 paboThl U OTPAXKAIOT MPUOOPETEHHBIE MPAKTUYECKUE YMEHHS M HABBIKH, a
TaK)X€ KOHKPETHbIE Pe3yJbTaThl, MOJTYYEHHbIE CTYACHTOM B MPOLIECCE BBINOJIHEHUS J1aOOpaToOpHO-

MPaKTUUYECKON pabOTHI.
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Pexomenaauuu no Hanucanuio pedepara

Pecdepar Beinonnsiercss Ha crangapTHoi Oymare dopmata A4 (210/297). Ions: neBoe — 30
MM, mpaBoe — 10 mm, BepxHee 20 MM u HmwkHee — 20 MM; HMHTEpBAJI MOJYTOPHBIN; MpUPT B
tekctoBoM pemakTope Microsoft Word - Times New Roman Cyr; pasmep mpudpra — 14,
BbIPaBHMBAHME 110 IIKMPHUHE, a03aHbINA oTCTyN — 1,25 MM.

CrangapTHBIM TUTYIBHBINA JUCT CTYJEHT MOIYyYaeT y MPEno1aBaTes.

Copep:aHne HAUMHAETCS CO BTOPOIl CTpaHMIIbI, HymMepalus ckBo3Has. Homep cTpaHuIibI
CTaBUTCSA B IIEHTPE HWKHEH YacTu cTpanHuiibl. Oomuii o0bem pedepara 15-20 crpanwuir.

B conepxaHuu nmpoTHB Ha3BaHWM TJaB U maparpadoB MPOCTABISIIOTCS HOMEpa CTPAHHMIL 1O
TekcTy. [ maBbl 1 maparpadsl HyMepyroTcs apaOCKuMH LU(paMu.

3aronoBKY, B COOTBETCTBUU C OTrJIaBJIeHHEM pedepara, T0JKHBI ObITh BBIZCIEHBI B TEKCTE
KUPHBIM MIpu(TOM (Ha3BaHUS IJ1aB — 3arjaBHBIMH OyKBaMU, Ha3BaHUs maparpaoB — CTPOUHBIMH
OyKBaMmH ), BRIpaBHUBAHUE TI0 IIEHTPY. TOYKHU B 3aT0JIOBKAX HE CTABATCSI.

Kaxxnas riaBa OJDKHBI HAYMHATBCS C HOBOW CTpaHUIBL. Tekcr maparpada He HOKEH
3aKaHYMBATHCA TAOIUIEH WK PUCYHKOM.

[IpencraBienHble B TEKCTe TaOMUIBI KeNATENbHO pa3MeliaTh Ha OJHOM JHcTe, 0e3
nepeHocoB. TaOnuubl JOKHBI MMETh CKBO3HYIO HyMepanuio. Homep u 3aroioBOK TaOJIUIIBI
pacnosaraercsi BBEpXy CJIieBa.

Ha xaxnyto Tabauily U pucyHOK HEOOXOJUMO YKa3bIBaTh CCHUIKH B TekcTe. Hampumep, «B
COOTBETCTBUM C pUCYHKOM 5 (Tabuuueit 3)». Tabnuua nim pucyHOK JOJDKHBI pacroaratbes mocie
CCBUIKHU.

B 3axnroueHun m3nararoTcs KpaTKH€ BBIBOJBI IO pe3ysibTaTaM padOThl, XapaKTepU3YIOIIHe
CTENeHb pELIeHUs 3a/ay, MOCTABJICHHBIX BO BBeAeHUU. [IpmiiokeHuss 0003HAYaArOT apaOCKUMHU
nudpamu.

[TonbGop nuTepaTypbl OCYLIECTBISIETCS CTYAEHTOM CaMOCTOSTENbHO WJIM MpeiaraeTcs
npenogasateneM. [lepedyeHb HCHOIB3yEMOM JUTEpAaTypbl JODKEH COJEp)KaThb MHMHUMYM 5
HauMeHOBaHMH. CrnHCOK JuTepatypbl odopmisiercs B al(aBUTHOM MOpPsJIKE B COOTBETCTBUU C
tpeboBanusmu ['OCTa: cHavana yka3bIBalOTCS UCTOUHUKU 3aKOHO/IATeNIbHON 0a3bl ((penepanbHble,
peruoHalbHbIE, MECTHbIE HOPMATUBHBIEC MIPABOBHIE aKThI), 3aT€M — Hay4yHbIe MyOJUKAlUU (KHWUTH,
cTaTthy, aBTOpedeparsl AuccepTanuii, nucceprauuu). [lo KaXxa0My MCTOYHHMKY, B TOM YHUCIE IO
HAyYHBIM CTaThsiM, YKa3blBaeTCsi (aMuIMs W WHUIMAIBI aBTOpa, Ha3BaHWE, MECTO W3/IaHUf,
Ha3BaHME U3J1aTENIbCTBA, TOJ U3/1aHNUS.

[Ipu ucnonb3oBanuu crpanul Internet ux nepedyens JaeTcst B KOHIIE CIIUCKA JIUTEPATYPHI.
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2. KoMnoHeHTbI MOHMTOPHHIA Y4eOHBIX JOCTHKEHHI CTYIeHTOB

2.1 TexHolornyeckasi KApTa peiiTHHIa TUCHUILTHHBI

HaunmenoBanue HanpagieHue moAroToBKy 1 ypoBeHb 00pa30BaHuUs KomnmyectBo
JMCIUILTHHBL/Kypca (bakanaBpuar, MarucTpaTypa, aCllupaHTypa) 3a4ETHBIX
HaszBanue nmporpammbl/mpoduis eIMHUII
KomruiekcHbie 44.03.05 Ieoazozuueckoe obpasosanue, 7
COCIMHEHUS YpOBEHb 00pa30BaHus. bakanasp,
Hanpasnennocts (mpo¢uib) o0pazoBaTeabHOM
porpamMMmel «buonocus u xumusiy

CMexHbIe JAUCHHUIIJIMHBI 110 y‘leﬁHOMy IJIaHy (I/IJ'II/I INKOJIbHBIC l'lpe[[MeTbl)

HpeI[H_IeCTBYIOI_HI/IeZ o61ua;1 W HCOPraHUYCCKass XHUMHA, AHAIUTHYCCKAsA XHMWUA, (1)I/I3I/ILI€CK3.${ n
KoJIltougHas XuMusl,

HOCJ’ICI[YI-OH_[I/IGZ OpraHn4deCKasa XuMus, METOAMUKA IIPCIIOAaBaHNA XUMHWU, XUMUA OKp}/)KaI-OH_Ieﬁ CpCahl,
IpUKJIaaHasA XUMHUA

BXOJJHOM KOHTPO.Ib

(mpoBepKa «0CTaTOYHBIX» 3HAHUM 110 paHee U3yYEHHBIM CMEXHBIM JUCLUILINHAM)

Conepxanue dopma paboThI Konmaectro 6ammoB 5 %
min max

KonTpo:b ITpoBepounas pabora 0 5

Hroro 0 5

BA3OBBIH PA3JIEJI Nel «O01iue HOHATHS 0 PACTBOPAX, TEOPUH PACTBOPOB»

Texymas dopma paboTh KonngectBo 6a10B 38 %
pabora min max
KoHncnekTsl CocraBiieHre KOHCIIEKTa 110 TeEMaM: 18 3
Tema 1. OcHOBHBIE IOHATHUS O PaCTBOpax '
Tema 2. «neanbHble» U peabHBIE PACTBOPBI, TEOPHUH 1,8 3
pacTBOpOB
Tema 3. OOMEHHblE peakUUu DdJEKTPOJIUTOB B 1,8 3
pacTBopax.
[Ipaktnuecku | OdopmieHne oTueTa 1 3aiuTa J1adbopaTopHO-
€ 3aHATHS MPAaKTUYECKUX paboT: 3 5
JIP Ne | «IlpuroroBieHue pacTBOPOB C 3a/laHHBIMU
CBOMCTBAMM».
JIP Ne 2 «VccnenoBaHne paBHOBECHBIX MTPOIIECCOB B 3 5
pacTBopax».
Camocrositen | Pemenune 3agad nmo remMam: 18 3
pHas pabotra | Tema I. OCHOBHBIE MOHATHS O PACTBOPAX. '
Tema 2. «neanbHble» U peaibHbIE PACTBOPHI, TEOPUU 18 3
pacTtBopoB '
Tema 3. OOMEHHbIE PEAKIIMU AIIEKTPOIUTOB B 18 3
pacTBOpax. '
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[TpomexxyTou
HBIN

N NuauBunyansHoe qomaniHee 3aganue Nel 7,2 10
pEeUTHHT-
KOHTPOJIb
HTroro 24 38

BA3OBBIN PA3JIEJ No2 «KommiekcooGpa3oBanne B pacTBOPAX»

Texymas dopma paboTsI KonmuecTro 6amos 32 %
pabora min max
KoncnekTsl CocraBieHne KOHCIIEKTA 10 TEMaM.
Tema 4. OCHOBHEIE ITIOHATHUS O KOMIUIEKCHBIX 1,8 3
COEIMHEHUAX
Tema 5. YCTOMUNBOCTH KOMIUIEKCHBIX COE€TUHEHUHN 1,8 3
IIpakTuuecku
p OdopmiieHre oTyeTa U 3anuTa JJabopaTopHBIX PadoT:
€ 3aHATHUSA s
JIP No 3 «ITpuroToBIeHHUE U UCCIICIOBAaHUE CBOWCTB 3 )
KOMILJIEKCHBIX COEIUHEHUID
Camocrosten | Pemenue 3amad mo remam:
bHas pabota | Tema 4. OCHOBHBIC MOHATHS O KOMITJIEKCHBIX 1,8 3
COEIUHEHUIX
Tema 5. YCcTOMYNBOCTb KOMIUIEKCHBIX COCIMHEHUMN 1,8 3
[Ipomexyrou
-~ NunuBuayanpHOE JoManiHee 3ananue No2 3 5
eUTHUHT-
P [TuceMeHHast KOHTPOJIbHAS paboTa 7,8 10
KOHTPOJIb
HTroro 21 32
HUTOI'OBBIU KOHTPOJIb
Copepxanue ®dopma paboTh KonngectBo 6aioB 25 %
min max
Kontpomp DK3aMeH 15 25
HUroro 15 25

JIOMMOJTHUTEJBHBIN PA3JEJ

bazoBerit paznen/Tema

dopma paboThl

KomuuectBo 6ammos

min max
Pazgen Nel tema 1 Harmsimroe mocobue/ pedepar 0 2
Paznen Nel tema 2 HarnsgHoe mocobue/ pedepar 0 2
Paznmen Nel tema 3 Harmsimroe mocobue/ pedepar 0 2
Paznen No2 tema 4 Harmsimroe mocobue/ pedepar 0 2
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Pazgem Ne2 tema 5 HarnsgHnoe nocobue/ pedepar 0 2
Hroro 0 10
Oou1ee KoM4YecTBO OAJIOB MO AUCUUIUIMHE (IO UTOTaM U3YYEHHS BCEX min max
pazesnos, 6e3 y4era JOMOTHUTEIBHOTO pa3/ielia) 60 100

CooTBeTCTBHE peﬁTl/lHFOBBIX 0aJ110B U aKaneaneCKoﬁ OLICHKH:

Obwee Konuuecmeo HAOPaAHHLIX OANLLO8 Akademuueckas oyenka
0-59 6ass10B 2 (Hey10BJIETBOPHUTEJIbHO)
60— 72 3 (y10B/1€TBOPUTEIHHO)
73— 86 4 (xopo1io)
87100 5 (oTIM4HO)
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2.2. ®OH/1 OLIEHOYHBIX CPeACTB (KOHTPOJIbHO-U3MepHUTeIbHbIe MAaTePHAJIbI)

MMHHUCTEPCTBO HAVKU U BBICIIIETO OBPA3OBAHMS POCCUMCKON ®EIEPALTAN
(enepaabHOE TOCYAaPCTBEHHOE OIOHKETHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIETO 00pa30BaHUs
KPACHOSPCKUIN I'OCYJAPCTBEHHBIN TEJATOI'MYECKUN YHUBEPCUTET
uM. B.I1. AcradbeBa
(KT'ITY um. B.I1. ActadbeBa)

dakynbpTeT ONOIOTUH, Teorpapuy U XUMHUH

Kadenpa Guomoruu, XuMuu U 3KOJIOTUU

YTBEPX/IEHO OJOBPEHO

Ha 3acelaHuy Kadeapsl Ha 3acepaHuu Hay4YHO-METOANYECKOTO COBETA
ITpoTtokoun Ne 8 CHENMANbHOCTH (HaIpaBJICHUs OATOTOBKH)
ot «15» mas 2019 1. ITporoxkon Ne 8

3aBenyrontwii kKadeapoi —p oT «23» mast 2019 1.
AmnTnmosa E.M. ;% U 7(7/:_ IMpencenarens HMCC (H) - % / m/ (,
' Bausnenos A.C. C Wb e O

®OH/JI OHEHOYHbIX CPEIACTB
JUISL IPOBEJICHUS TEKYILLEro KOHTPOJISI U IPOMEXKYTOUHOM aTTecTali 00y4aroImuxcs 1o
auctumuinHe «KOoMIJIEKCHBIE COETMHEHUS»

Hanpasnenve noarotToBku:
44.03.05 Ileoazozuueckoe obpazosanue (¢ 08yMs NPODUIAMU NOO2OMOBKU)

Hanpasnennocts (npoduib) o6pa3oBaTenbHON NPOTrPaMMBI:
buonozus u xumus

KBanuduxarus (creneHs):
bakanasp

CocraBurenb: Xangsuna [O.I.

17



1. Hazna4yeHue ¢oH/Ia OLIEHOYHBIX CPEICTB

1.1. Heabrwo co3ganns DPOC gucrummmHbl «KOMIJIEKCHBIE COCIUHCHUS» SBIISCTCS
YCTaHOBJICHHE COOTBETCTBUS YUEOHBIX JOCTH)KEHHUH 3alsIaHMPOBAHHBIM pe3yjbTaTaM OOy4YeHHUs U
TpeOoBaHUsAM paboueii MporpaMMbl JUCIUILTAHBL.

1.2. ®OC aucruminabl «KOMIIIEKCHBIE COSTUHEHHS» PEIIacT 3a1a4M.

— KOHTPOJIb U YIpaBJIEHHE MPOLIECCOM MPHOOPETEHUsI CTYASHTaMU HEOOXOAMMBIX 3HAHUM,
YMEHUH, HABBIKOB U YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIMH, onpeneneHHsix B @I'OC BO mo
COOTBETCTBYIOIIEMY HaIlPaBJICHUIO MOATOTOBKH;

— KOHTPOJb (C TNOMOIIbIO HAaOOpa OLIEHOYHBIX CPEJCTB) W YIpaBieHHE (C IMOMOIUIBIO
AJIEMEHTOB 00paTHOM CBs3M) AocTivkeHueM 1enei peamuzauuu OINIOII, ompeneneHHBIX B BHIE
Habopa obmmenpodeccnoOHaIbHBIX U MPO(PECCHOHATBHBIX KOMIIETEHIIUN BBIITYCKHUKOB;

— obecrieyeHre COOTBETCTBUS PE3yJIbTAaTOB 00yUeHHUs 3a1auaM OyayIiei nmpodeccuoHambHOM
JeSITeIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJAUIIMOHHBIX METO/I0B 00y4YeHHUsI B 00pa30BaTEIbHbIN
IpoLecC Y HUBEPCUTETA.

1.3. ®OC pa3paboTaH Ha OCHOBaHUU HOPMATUBHBIX JOKYMEHTOB!

- ¢eaepanbHOrO TrOCYAapCTBEHHOTO O00Opa30BaTENBLHOTO CTaHAapTa BBHICIIETO OOpa3OBaHUSA IO
HanpasieHuto noArotoBku  44.03.05 Ilemarormueckoe oOpa3oBanue (¢ IByMs HpodUIsIMU
MOJroTOBKH) (YpOBEHb OakajaBpuaTa), yTBEpKACHHBIM MTPUKa30M MUHHCTEPCTBOM 00pa30BaHus U
Hayku Poccutickoit dpenepamnuu ot 9 deBpais 2016 . Ne 91;

- oOpazoBaTenbHON MporpamMmbsl «BHOJOTHS M XUMHW», OYHOM (OpMBI OOYyUEHHUsS BBICLIETO
oOpa3oBaHus Mo HampapieHUt0 moArotoBku 44.03.05 Ilemarormueckoe oOpazoBaHue (C IBYMS
podUISIMU TOATOTOBKH);

- mojoxeHus o (opMupoBaHMM (OHJA OIEHOYHBIX CPEACTB Ul TEKYLIEro KOHTPOJIS
yCIIEBa€MOCTH, MPOMEXKYTOUHOM UM HTOroBOM (rOCYJapCTBEHHOH WTOrOBOM) aTTecTaluu
oOyyaromuxcs 10 00pa3oBaTeIbHBIM MpPOrpaMMaM BBICHIETO 00pa3oBaHUsS — MporpaMmam
OakanaBpuaTa, IporpaMmaM CHEUMAIUTEeTa, IpPOrpaMMaM  MarucTparypbl, I[porpammam
MOATOTOBKU HAy4YHO-TEJarOrMYeCKUX KaJpoB B aclUPaHType — B (peiepalbHOM rocyAapCTBEHHOM
Or0/KETHOM  00pa30BaTEIbHOM  y4peXJeHUH  Bbicmiero  oOpasoBanHusi  «KpacHospckuit
roCyJapCTBEHHbIN negarorndyeckuil yuuepcuteT uM. B.I1. AcradpeBay yTBepkKI€HHOTO MPUKA30M

pekxTopa Ne 297 (1) ot 28.04.2018.
2. [lepevyeHb KOMMETEHIUI MO/JIesKAIKUX (POPMHUPOBAHUIO B PAMKAX I CHUTIIMHBI

2.1. Ilepeyenb KoMmeTeHUMI, POPMUPYEMBIX B MPOLIECCE N3YUEHUS TUCHUILTHHBI «KoMIuIeKcHbIe

COCONHCHUA .
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['0TOBHOCTBIO peanu30BBIBaTh 00pa30BaTeNbHbIE MPOrpaMMbl MO YYEOHBIM IpEeaMETaM B
COOTBETCTBHH ¢ TpeOoBaHUsIMH 00pa3oBaTenbHbIX cTanaapToB (ITK-1)

CrocoOHOCTh HCIIOJIb30BaTh BO3MOXHOCTH 00Opa30BaTEIbHOW CpEIbl ISl JTOCTHXKCHUS
JMYHOCTHBIX, METANPEJIMETHBIX M IPEIMETHBIX PE3YJIbTaTOB OOYyYeHUs U OOeCIeYCHUs
KayecTBa y4eOHO-BOCIMTATENFHOIO TPOIECcCa CPEICTBAMHM IPEMOJAaBACMbIX YUeOHBIX

npeameroB (IMK-4);
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2.2. OueHo4YHBbIE CPEACTBA

Komnerenmus JAMcuumInHbI, IPAKTHKH, YYACTBYIOIIUE B ()OPMUPOBAHUHU JAHHOH KOMIIETEH UM Tun Ouenounoe
KOHTPOJISA cpeacrBo/KUM
Ne dopma
ITK-4 Cnoco0HOCTE [legarornka, BBeeHNE B OMONOTHIO, MUKPOOHOIOTHS, 300JI0THs, OOTaHWKa, OCHOBHI dkonormu u |[Ipomexyro | 1 | Dx3amen
HCIIONb30BaTh OXpaHbl NPHUPOIBI, (PU3MOIOTHs YeTOBEKa M KMBOTHBIX C OCHOBaMH (DyHKLIMOHAIBbHOW aHATOMUH, qHas
BO3MOXHOCTH LHUTOTUCTOJIOTHS, TEOPHUs SBOJIOLMH, OOIIas Y HEOpraHWYecKash XWUMHs, aHaJMTH4ecKas XHMUS, | aTTecTalusl
00pazoBaTeIbHOM ¢du3nyeckas U KOJUIOUAHAS XUMHUsI, OpraHH4YecKasi XUMUSI, XHMUYECKUH CHHTE3, XUMUSI OKpY>Karomien 2 | Bxonnoit
Cpeabl U JOCTIKEHUS | Cpellbl, IPUKIaHas XUMUs, PacyeTHbIE M 3KCIICPUMEHTAJIbHBIC 33/1a4d B Kypce XUMHH, (U3UKO- KOHTPOJIb
JIMYHOCTHBIX, XUMHUYCCKAE METOJbl aHalIM3a, TEOpUs U TMpakTHKa (HOPMUPOBAHUS YHHBEPCAIBHBIX YUEOHBIX 3 CocTaBiienue
METAIPEIMETHBIX U JeHCTBHIA, OMOJIOTHYECKAs XUMUS, TUIIBI U MEXaHU3Mbl XUMUYCCKUX PEAKIUM, XUMHUS XHHOUJIHBIX H Tekymuii KOHCIIEKTa I10
MPEIMETHBIX BBICOKOMOJIEKYJIIPHBIX COCIUHEHHUH, XUMHs Fe€TEPOLUKINYECKHX COEIAMHEHHUH, 3a1aHus 110 XUMHU | KOHTPOJIb TeMaM
pe3yJIbTaTOB OOyYEHHsI | MOBBIIICHHONW  CIOKHOCTH, H30paHHblE TIJaBbl  (HU3HOIOTMH, (JOpa M  PACTUTEIBHOCTh |ycreBaeMoc | 5 | Pemrenwue 3amau
u obecrieueHusI KpacHosipckoro kpast © CTpaTerHH €€ COXpaHEHUsI, COBpeMEHHbIE 00pa3oBaTelbHBIE TEXHOJIOTHH, TH 10 TEMaM
KayecTBa yueOHO- MOJICKYJISIPHO-TEHETUYECKUI ypPOBEHb OpraHU3allMy >KU3HH, KOMIIETEHTHOCTHBIH IOIXOX B 6 | A3 Nel
BOCIIUTATEIBHOTO obpazoBanuu, nanamadpTel Cpeaneit CuOupyu M MPOCTPaHCTBEHHO-TEPPUTOPUAIEHOE Pa3MelleHHe 7 | a3 Ne2
IpolLecca CpeacTBaMu pacTeHMid ¥ )KUBOTHBIX, TEOPUS M TPAKTHKA U3YUCHHUS MEAarOrHYeCKOTO OMbITa YUUTelNsl OMOJIOTHH, 8 | IMucemennas
IIpEenogaBacMoro MPaKTUKA IO TIOTY4EHHIO MPO(ECCHOHATIBHBIX YMEHHH U HaBBIKOB, B TOM YHUCIIE TIEPBUYHBIX YMEHUI KOHTPOJIbHAS
y4eOHOTo mpeaMera 1 HAaBBIKOB HAY4YHO-HCCIIEIOBATENbCKOM NeATEIbHOCTH, METOANKA 00y4YeHHUs] OMOIOTUI pabota
IIK-1 I'oToBHOCTBIO MICUXOJIOTHSI, MEJAaroruka, BBEACHUE B OMOJIOTHIO, MHUKPOOHMOJIOTHS, OOTaHMKA, 300JI0THS, OCHOBBI 4 | OtyeT no
peann30BbIBaTh 9KOJIOTHM U OXPaHbl NPUPOJBI, (PU3UOJIOTHS YeJIOBEKa M JKUBOTHBIX C OCHOBaMHU (YHKLMOHAIBbHON nabopaTtopHO-
06pa3OBaTeJIBHBIe aHAaTOMHHU, LUTOTUCTOJIOTHA, T'CHCTHKA, TCOPpHUA 3ISBOJIFOHU, 0611135[ U HCOpraHmyeckasd XuMus, MMPAKTUYCCKUM
IIPOrPaMMBI 110 aHaNMTUYecKass XUMUs, (Qu3nyeckas W KOJJIOWJHAS XWMUS, OpraHudeckas XuMus, xummdeckuii | Tekymuii paboram
y4eOHBIM PeMETaM B | CHHTE3, XMMHS OKPYXAloLed cpenbl, MPUKIaIHas XUMHs, TEOPHs M NpPaKTHKa (POpMUpPOBAHUS | KOHTPOJIb 9 | Hammcanne
COOTBETCTBHU C YHUBEPCAIBHBIX YUEOHBIX JEHCTBUM, TUIIBI U MEXaHU3Mbl XMMUYECKUX PEaKUHid, H30paHHBIE IJIaBbl | yCIIEBaEMOC pedepara
TpeOOBaHUSIMHI ¢usnonornn, ¢aopa W PacTHTEIHHOCTh KpacHOSPCKOTO Kpas W CTpaTermd €€ COXpaHeHHS, TH
00pa3oBaTeIbHbBIX 6uopasHooOpa3ue XUBOTHBIX CpemHeidt CHOMPH W CTpaTerMdl €ro COXPaHEHHWS, MOJIEKYJISIPHO- 10 | Usrorosnenue
CTaHIAapTOB TCHETUUECKUH YPOBEHb OpraHM3allid JKW3HH, KOMIIETEHTHOCTHBIM MOJIXOA B 00pa3oBaHuUM, HarJSTHOTO
nanqmadTel CpenHeit CHOMPH M NIPOCTPAHCTBEHHO-TEPPHTOPHAIILHOE pa3MellleHHe PAacTeHHH U nocoOust
KHUBOTHBIX, COBpeMeHHBIﬁ IIKOJBHBIA XHUMHYECKHI OKCIICPUMCEHT, IIPAaKTHKa II0 IIOJTY4YCHUIO
npo¢eCcCHOHANBHBIX YMEHUH M HAaBBIKOB, B TOM YHCJIE NMEPBUYHBIX YMEHHH M HABBIKOB HAy4HO-
HCCIIEI0BATENbCKON AEATENFHOCTH, HAayYyHO MCCIEJO0BaTeNbCKas MPaKTHKa, METOIUKa OOydeHwHs
Omonoruy, MeToAnKa 00y4IeH!sI XUMUN
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3. DoHJ O1LIEHOYHBIX CpeacTB AJis l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

3.1. ®OH/IbI OLIEHOYHBIX CPEJICTB BKIIIOYAIOT: 9K3aMEH.

3.2. O1ieHOYHBIE CpEeaICTBA

3.2.1. OueHo4yHOE CPEACTBO: IK3aMEH

Kpurepuu onienuBanus o olieHOYHOMY CpeACTBY 1 — IK3aMeH.

Dopmu IIpoaBMHYTHIH YPOBEHb ba3oBblii ypoBeHb ¢hOPMUPOBAHHOCTH IloporoBbiii ypoBeHb C(h)OPMHUPOBAHHOCTH

pyemble c(hopMHPOBAHHOCTH KOMIIETEHIIU KOMIeTeHI Ui KOMIeTeHI Ui

KOMIIeT (87-100 6as10B) OTIAMYHO (73-86 GawioB) XOpOIIO (60-72 6an10B)* yA0BIETBOPUTEIHLHO

eHIMH

MK-4 OOyvarommiics Ha mnpoaBUHYTOM ypoBHe | OOydaromuiics Ha 6a30BOM ypoBHe criocoOeH | OOyyaromuiici Ha  HOPOTOBOM  YPOBHE
CIOCOOEH  WCMOIB30BaTh  BO3MOKHOCTH | MCIIOJIB30BATh BO3MOXXHOCTH | CIIOCOOCH  HCIOJB30BaTh  BO3MOXKHOCTHU
o0pa3oBaTenbHON Ccpenbl Jid JOCTHXKEHUS | 00pa30BaTelnbHOW Cpeabl A JIOCTHKEHUS | 00pa30BaTEeNbHON Ccpeibl JUIsl JOCTHKCHHS
JMYHOCTHBIX, MeTaIpeIMEeTHBIX U | TNYHOCTHBIX, METaIpeIMETHBIX U | JINYHOCTHBIX, MEeTaIpeIMEeTHBIX U
OPEIMETHBIX  pe3ydbTaToB  OOY4YEeHUS U | MPEAMETHBIX  pe3ylIbTaTOB OOyuYeHHs U | IPEIMETHBIX  pPEe3yJbTaToB OOy4YeHHS U
obecrnieyeHus KauyecTBa yueOHoO- | obecredeHust KayecTBa yueOHo- | obecreueHus KauecTBa yueOHO-
BOCIIUTATEIBLHOIO  Tpollecca  CPEICTBAMM | BOCHUTATENBHOTO  IpoLecca  CPEACTBAMU | BOCIMTATENILHOTO  Mpollecca  CPeACTBaMHU
IIPErnoaaBaeMoro yueOHOro npeaMeTa | IpernoaaBaeMoro y4eOHOT0 npeaMeTa | IpernoaaBaeMoro yueOHOro npeaMera
«XuUMHS» «XUMHA» «XUMHS»

MK-1 OOyvarommiics Ha MNpoJBUHYTOM YypoBHe | OOyuaromuiics Ha 06a30BoM ypoBHE roToB | OOyyarouiuiicss Ha IOPOrOBOM YPOBHE T'OTOB
rOTOB  pealu30BbIBaTh  0OpazoBaTeiIbHbIE | PEANTU30BbIBATH o0pa3oBaTeNbHbIE | PEANTN30BbIBATH o0Opa3oBaTeNibHbIE
nporpaMMbl O  y4eOHBIM TpeIMeTaM B | MPOTrpaMMbl 1O YYeOHBIM TIpeAMETaM B | IPOTpaMMBl IO YYEOHBIM IpeaIMeTaM B
COOTBETCTBUU c TpeOOBaHUSMH | COOTBETCTBHH C TpeOOBaHUSMH | COOTBETCTBUU c TpeOOBaHUAMU

00pa3oBaTeNbHbIX CTAaHAAPTOB

o0pa30BaTeNbHbIX CTAH/IAPTOB

00pa30BaTeNbHBIX CTAH/IAPTOB

*Menee 60 6amioB — komIeTeHIIUs He chopmMupoBaHa
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4. ®oH/1 OLIEHOYHBIX CPECTB /1JIsl TEKYIIEro KOHTPOJIS yCIeBaeMOCTH
4.1. ®oHABI OLIECHOYHBIX CPEACTB BKIKYAKOT:
® OIICHOYHOE CpeACTBO 2 — BX0MHOW KOHTPOJIb (IIpOBEpOUYHAs paboTa);
e oneHoyHoe cpenctBo 3 — CocTaBieHHe KOHCIIEKTa M0 TEME,
e oneHoYHOe cpencTBO 4 — OTYeT 1o J1abopaTOPHO-MIPAKTUUECKUM paboTawm;
® OLICHOYHOE CPeACTBO 5 — Pemienue 3a1a4 1o temMe;
e OIeHOYHOE cpencTBO 6 — MHmuBMayanpHOE JoMarrHee 3aganue Nel;
® OLEHOYHOE cpelcTBO / — IHauBHayanbHOE AoMalIHee 3a1aHue Ne2;
e oneHoyHoe cpencTBo 8 — [lucbMeHHas KOHTposbHAsA paboTa;
e oneHoyHoe cpenctBo 9 — Hamucanue pedepara;
e oneHouyHoe cpenctBo 10 — M3roroBienue HarasqHOTO MOCOOUS.
4.2.1. Kputrepuu OoIeHUBaHUS CM. B TEXHOJOTHYECKOW KapTe pEUTHHra B pabodeil mporpamme
TUCHUTITUHBI « KOMITJIEKCHBIE COSTMHEHUS.

4.2.2. Kputepun OIEHHBaHUS TI0 OLIEHOYHOMY CpeACTBY 2 — BX0/1HOH KOHTPOJb (IIpOBepOYHas

padora).

Kpurepuu oniennBanus KonnuectBo 6ansoB (BKi1aJ B pEUTHHT)
3a KaXy10 BEPHO PELICHHYIO 3aa4y 1
MaxkcumanbHbIi 0a 5

4.2.3. Kputepuu OlIEHUBAHUS 10 OIICHOYHOMY cpeIcTBY 3 — CocTaBjieHHe KOHCIEKTA M0 TeMeE.

Kputepun orieHnBaHus KonngectBo 6annoB (BKJaj B peUTHHT)
PackpbIThl OCHOBHBIE ITOHATHUS 110 TEME, 1
MTOKa3aHbI CBSI3U MEX/Ty OCHOBHBIMH TTOHSTHSIMHA
Hcnonp30BaHue cXeM U YCIOBHBIX 0003HAUEHUMN 1
AKKYypaTHOCTB, TPaMOTHOCTD, JJAKOHUYHOCTb 1
MaxkcuManbHBIN Oast 3
4.2.4. Kputepun OIICHWBAaHUS IO OIIGHOYHOMY CpeACTBY 4 — OT4eT 1o _JaGopaTopHO-

NPAKTHYECKHUM padoTaMm.

Kpurepun oneHnBanus KonngectBo 6annoB (BKiaj B peUTHHT)

Brinonnenue paboThbl COrIacHO HHCTPYKIIUU 2

Odopmiierne cormacHO TpeOOBAHUAM

HpOBCI[CH aHaJIn3, JaHbl OTBCTHI Ha BOIIPOCHI

Bepno chopmynrpoBaHbl BEIBOIBI

Uk ||~

MaxkcuMaIbHBIA 0aJLT

4.2.5. Kputepuu oLIeHHBaHUS 110 OLIEHOYHOMY Cpe/ICTBY S — PellleHue 3a1a4 no remMam.
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Kpurepun oneHnBanus

KonmuecTBo 6amioB (BKJIa B pEUTHHT)

3a KaXIyI0 BEpHO PEIICHHYIO 3a1a4y

0,5

MakcumanbHbii 6amr (3a 10 3amay9)

3

4.2.6. Kputepuu OIeHMBaHUS 1O OLIEGHOYHOMY cpeiactBy 6 — HHAMBHAYaJIbHOE jJoMalliHee

3aganue Nel.

Kputepuu onienuBanus

KonuyecTBo 0amioB (BKi1aa B pEHTHHT)

3a KaXXIAYH0 BEPHO BEIIIOJTHCHHOC 3aaHNC

1

MaxkcumanbHbIi 0amn (3a 10 3amanuii)

10

4.2.7. Kputepuu OILICHMBAHUS IO OIICHOYHOMY cpenctBy 7/ — HHAMBHAVAJIbHOE JIOMAIIIHEe

3aganue Ne2,

Kpurepuu onienuBanus

KonnuectBo 6ansioB (BKiIaJ B pEUTHHT)

3a KaXk1y10 BEpPHO BBIIIOJIHEHHOE 3a/1aHNE

1

MakcumanbHbIi 0ast (3a 5 3a1aHuil)

5

4.2.8. Kpurepun OIEHMBaHUS 1O OIEHOYHOMY cpeactBy 8 — IlucbMeHHAassh KOHTPOJbHasi

padora.

Kputepuu onienuBanus

KonunyecTBo 6amioB (BKi1aa B pEHTHHT)

3a KaKAYH0 BEPHO BBIITOJIHCHHOC 3aJaHNC

2

MaxkcuManbHbli 6aiu1 (3a 5 3a1aHui)

10

4.2.9. Kputepun orieHHBaHus 10 OlleHOYHOMY cpeacTBY 9 — Hanucanue pedepara.

Kputepuu orieHnBaHus

KonnuecTBo 6annoB (BKJIa B pEUTHHT)

WNupopmatuBHOCTH 1
I'paMOTHOCTB, aKKYPaTHOCTh 0,5
XyIn0KeCTBEHHBIN TU3ailH 0,5
MaxcuManbHBIH O 2

4.2.10. Kpurepuu OIeHHMBaHHUS IO OLEHOUYHOMY cpeacTBy 10 — H3roTroBJieHMe HAIJI/IHOIO

nocoous.

Kpurepun oniennBanus KonnuectBo 6anioB (BKiIa B peUTHHT)
WudopmaTtuBHOCTH 1
I'paMOTHOCTB, aKKypaTHOCTb 0,5
XyI0KeCTBEHHBIHN TH3aiiH 0,5
MaxkcumanbHbIN O 2

23




5. OueHoYHbIE CpecTBA (KOHTPOJIbHO-U3MEPUTEIbHbIe MATEPUAJIbI)

5.1. OneHo4YHbIe CpeACTBA JJIs1 MPOMEKYTOYHOM aTTecTaluu

5.1.1. [lepeyeHb BONPOCOB K IK3aMeHY MO JucHUIIHHEe « KoMILIeKCHbIe CoeTUHEeH s

10.

11.

12.
13.

14.

15.

16.

(omeHouHoe cpeacTBo Nel)
JlucriepcHble CUCTEMBI U X KITaCCU(BUKALIHSL.
Hctunneie pactBopbl. CrocoObl BBIpaKEHHUS KOHILEHTpAIMKU pacTBopoB. Kiaccubpukarms
UCTUHHBIX PaCTBOPOB.
Bona xak pacTBOpHUTENb, CTPOEHHE MOJIEKYIIbI BOJbI, BOJOPOAHAS CBA3b.
ConbBaTanus ¥ ruipaTalys BELECTB B pACTBOPAX, «CTPYKTYpPa» BOJHBIX PaCTBOPOB.
[lpomeccel M siBIEHMsI, MPOTEKAIOMIME MpU 00pa3oBaHWMU pPAcTBOpOB. MieanbHble,
IpeaesbHO-pa30aBIeHHbIE U pealbHbIe PACTBOPBI.
CBolicTBa pacTBOPOB HEDJIEKTPOJIUTOB: OCMOC, IOHM)KEHHE YIPYrOoCTH Iapa HaJ
pactBopoM. CriocoObl onpeeieHNs MOJIEKYIISIPHON MacChl HEAJIEKTPOIUTOB.
W3MeHeHne TemmepaTypbl KUIEHUS U TEMIEpaTypbl 3aMEp3aHUs HEIJIEKTPOIUTOB (3aKOH
Payns).
PactBopbl anekTponutoB. M3oroHnueckuil kosdduuuent. Teopus 31eKTpOIUTHUYECKON
nuccouuanui. OCHOBHBIE MOJIOKEHUS ITONW TEOPHH.
3akoH JnedcTByromMX Macc. KoHCTaHTa auccouuanuu cialblX 3JIEKTPOJIUTOB. 3aKOH
pa36asnenus OcTBaibAaA.
OcCOOeHHOCTH pacTBOPOB CHIIBHBIX 3JIEKTPOIMTOB. Kakymiasicss cTeneHb IUCCOLMALUU
CHJIBHOTO JJIEKTPOJINTA. AKTHUBHOCTb, KO3((UIMEHT aKTUBHOCTU. Teopuu pacTBOpOB
CHJIbHBIX AJIEKTPOJIUTOB.
MexaHu3sM ©  TEpMOJMHAaMUKa IIpoLEecca pacTBOpeHMs. Temiora pacTBOPEHHS.
Oco6eHHOCTH PaCTBOPEHHUS B )KUKOCTH Ta30B, TBEP/BIX U KUJIKHX BEILECTB.
PactBopumocTs. BiusHue pa3nuyHbix GakTOpOB Ha paCTBOPUMOCTD BEIIECTB.
XapakTepucTUKa XUMHUYECKOro paBHoBecHs. KoHcTaHTa XuMuyeckoro paBHosecus. Pacuer
KOHCTaHThl PaBHOBECHS 10 U3MEHEHUIO CTaHJapTHOT'O N300apHOTr0 MOTEHIMAIA.
ChaBur XUMHMYECKOro paBHOBecHs. BnusHue pa3iauuyHbIX (AKTOPOB Ha XHMHYECKOE
paBHoBecue. [Ipunnun Jle-llatense.
PactBoprMocTh TBepabIX BemecTB. [IpousBeneHHe pacTBOPUMOCTH MajlOpaCTBOPUMBIX
anekTposnToB. Onpenenenue pactBopuMoctd 1o IIP. BnusHue ogHOMMEHHBIX MOHOB Ha
PacTBOPUMOCTD IEKTPOJINTA.
Bona — cnabsrit snexkrponut. KoncranTta aqucconuaruu Boasl. MlIoHHOE Mpon3BeIeHHE BOIBI.
pH pactBopoB. MHIUKATOPHI.

24



17.

18.

19.

20.

21.

22.
23.

24,
25.
26.
27.
28.

IMuapomus conert Kimaccudukamnus coneld 1Mo OTHOIICHHWIO K TUAPOIU3Y. [ uiaponms coinei
Pa3aMYHOro THUMA (C IPUMEpPAMN).

KoHcTanTa ruiponu3a u CTeNeHb TUAPOIn3a. BiusHue pa3nudHbiX (GaKTOPOB HA THIPOIU3
cosieii. OcoOble ciyyau THAPOJIH3A.

[IpoToHHas Teopusi KUCIOT U OCHOBaHUM bpéHcTtena. OnpeneneHre KUCIOT U OCHOBaHUM.
ConpskeHHbIE Iapbl KUCIOT U OCHOBaHUM, IPOTOJIUTUYECKOE PABHOBECHE.

ONEeKTpOHHAsl TeOpUsl KUCIOT U ocHoBaHMM JIbtonca. OnpezneneHue KUCIOT U OCHOBAHUU.
[Iprmepbl KUCIIOTHO-OCHOBHOTO B3aUMO/ICHCTBUS.

Kommiekcusle coeaunenus. OcHOBHble ToJokeHusi teopun Bepnepa. Homenxmatypa.
H3omepus.

MHoroo0pa3ue KOMIUIEKCHBIX COSTMHEHUN, UX KITaCCHU(UKAIIHSL.

KommiekcHble CcOeAMHEHUs B  pacTBOpax, TEpPMOJAMHAMHMUYECKass M  KHHETHYecKas
YCTOWYUBOCT.
DNeKTpoCTaTUUECKAst TEOPUs CBA3H KOMIUIEKCHBIX COSUHEHUH.

OO0BsicHeHHE CTPOCHMSI KOMIUIEKCHBIX coefnHeHu ¢ no3unuu MBC
Teopus KpUCTALITUYECKOTO MOJISL.
OObsicHeHHE CTPOEHUS KOMIUIEKCHBIX coelMHeHuil ¢ no3uuuu MMO

Meronp! n3yyeHus paBHOBECHH B pacTBOpPaAXx.
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5.2. OueHo4YHbIe CpeACTBA /ISl TeKYlero KOHTPOJIsl ycleBaeMoCTH

5.2.1. BxoaHoii KOHTPOJIL (IpOBepoYHAas padoTa) (omeHoYHOoe cpeacTBo Ne2)

Bapuanr 1
Jonucate ypaBHenue. Zn + HNO;z =
VYpaBHATH, UCIIONB3YST METO]T AIEKTPOHHO-HOHHOTO OajaHca (METO T MOTyPEaKIIHii).
Kakyro maccy BaCl, meooxomumo mo6aButes k 100,0 mum 40%-moro pacrtBopa H,SO4
(p=1,3 r/mi), 4TO OBI MOJYYUTH PACTBOP, B KOTOPOM MAacCOBasi JI0JIsl CEPHOM KHCIOTHI paBHA
10%"?
Paccunrtath, mpu Kakod KOHIICHTpAMH CYJIb(UI-MOHOB CYJIb(HUI KaJAMHS BBIMAaJacT B
ocanok, eciau [1Pcgs = 1,2 10 28
Hanwucars nonHoe u mMosiekyisipuoe ypaBHenus rujgpoiusa Cro(CO3); u ykasaTh peakiuio
cpensl pactBopa. OmnpenenuTh KOHCTAaHTY THIPOJIN3a, €ClIi KOHIEHTparus conu paBna 0,1
MOJIB/I.

Brraucnure pH 0,01 M pactBopa mypaBbuHoii kucnotsl (K = 1,8. 10'4).

Bapuanr 2
Homucats ypaBaenue. MnO; + HClyo, = MNCl, + Cly +
Y paBHATH, HCIIONB3YSI METOJ ANEKTPOHHO-MOHHOTO OanaHca (METO.I OTYPEaKIIHiA).
Omnpenenure maccy oOpa3oBaBiierocsi ocaaka, ecan k 50 min 3M pactBopa KyCOs
(p=1,3 r/mn) nodasmu 35,7 mu 17% -Horo pacTBopa xnopuaa uuHka (p=1,12 r/m).
Onpenenuts pH 0,01 H. pacTBopa yKCYCHOM KHCIOTBI, B KOTOPOM CTENEHb TUCCOIHAIIUU
KHUCIoThI paBHa 0,042.
Hanucath MOHHOE M MoJeKyJsipHOe ypaBHeHHUs ruaponu3a K,SOz; u ykazaTh peakiuro
cpeasl pactBopa. OnpeaenuTb KOHCTAHTY THAPOJIN3a, €ClIM KOHIeHTpauus conu pasHa 0,01
MOJIB/II.

Beruncnure pH 0,2 H. pactBopa cenenucroit kuciotsl (K = 0,0024).
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5.2.2. CHHCOK TeM /151 COCTABJIEHHS KOHCIEKTOB (0lleHOYHOoe cpeacTBo Ne3)

Tema 1. OcHOBHBIE MTOHSATHUSA O PACTBOPAX.

Tema 2. «aeanbHbie» U peanbHbIE paCTBOPHI, TEOPUU PACTBOPOB.
Tema 3. OOMeHHBIE PEaKIIUU FICKTPOJIUTOB B PACTBOPAX.

Tema 4. OCHOBHBIE MTOHATHSA O KOMIUJIEKCHBIX COCIUHEHUSX.

Tema 5. YcTOMYUBOCTH KOMIJIEKCHBIX COEIUHEHUN.

5.2.3. Cnucok J1a00paTOPHO-NPAKTHYECKUX PadoT (omeHoYHoe cpeacTBo Ned)

Jlabopamopnas paboma Ne 1 «[IpurotoBieHre pacTBOPOB C 3aIaHHBIMH CBOHCTBAMM.
Jlabopamopnas paboma Ne 2 «VccnenoBanue paBHOBECHBIX MPOIIECCOB B PACTBOPAX».
Jlabopamopnas paboma Ne 3 «IIpurotroBieHre U HCCIEIOBAHUE CBOMCTB KOMILIEKCHBIX

COEIUHEHUIY.

5.2.4. TeMbl NPAKTHYECKHUX 3aHATHH (peleHue 3a1a4 mo reMaMm) (0eHOYHOE cpeacTBo Neb)

Tema 1. OcHOBHBIE NTOHATHS O PACTBOPAX.

Tema 2. «neanbHble» U peanbHblE pacTBOPBI, TEOPUU PACTBOPOB.
Tema 3. OOMeHHBIE peaKIIuy 3IEKTPOJIUTOB B pACTBOPAX.

Tema 4. OCHOBHBIE TOHATHS O KOMIUIEKCHBIX COEIMHEHUSX.

Tema 5. YcTOHYUBOCTH KOMIJIEKCHBIX COEIUHEHUHN.

27



10.

5.2.5. UuauBuayaibHoe qomainHee 3axanue Nel (omeHouHoe cpeacTBo Ne6)

Tema: PacTBOpHI

Bapuanr 1
Kakoit o6bem 10% cepnoit kucnorsl (p=1,07 1/mn) notpedyercss Uisi HEWTpalu3aluu
pacTtBopa, coaepxkaiiero 8§ r NaOH?
B 500 mun Bombl pactBopmiam 2 r xyopuaa kanus. KakoBa MoJisipHasi KOHIIEHTpalUs
MOJIY4YeHHOTO pacTBopa’?
OCMOTHYECKO JABIICHHE KPOBH TIPH HOPMAIBHO TEMIICPATYpe He/IOBEYeCKoro Teya paHo 8,010°
[Ta. Beraucmnts KoHLIEHTpaLuio (B %) (pU3MOIOruyueckoro pacTBopa XJIOpHIa HaTpHs, N30TOHUYHOTO
(T.€. IMEIOIIIETO TAKOE K& OCMOTHYECKOE JIABJICHIE) C KPOBBIO HesioBeka (crernens auccormarmu NaCl
npuHsTh 32 100%).
Bbruucniire HOHHYIO CHITY PacCTBOPOB M aKTUBHOCTH MOHOB B pactope: 0,05 M AgNOs
Bemwciure pH 0,41 pactBopa vomaHoBaroi KUCIOThI (K e =0,16).
Ornpenermre pacTBOpUMOCTh KapOorara Gapusi B Boze 1 B 0,2 M pactBope kapOOHAaTa HATpHsi, ©CIIr
TP =5,1-10".
Hanummmre B MonekymsipHO# 1 HOHHOM popme ypaBHeHust ruzporusa coneit. Omnpenenure pH 0,1M
PacTBOPOB THUX COJIEH MpH 25 OC u 3HAUeHHs KOHCTAHT ruapormsa; NaySOs; CUCly; NaNOs; Ni(NO,),
Jomucats ypaBaenne KMnO,4 + H,O, + HCI - O, +..
Y paBHATH, HCIIONB3YSI METOJ ANEKTPOHHO-MOHHOTO OaniaHca (METOI OTYPEeaKIIHii).
BbluncnuTh MOTEHIMAN MeTalljla, HaXOSIIerocs B KOHTAaKT€ C pPacTBOPOM COJIA C
KOHLEHTpaLueil (Monb/11) katuona: Cr/Cra(SO4); [Cri*]=5107
Kakoit metamn OyneT moaBepraThCsi KOPpPO3UH BO BIAKHOM BO3JIyXe NMpH KoHTakTe SC u Cu?

Hamnmcars ypaBHEHUs peakuuil.

Bapmuanr 2
Kaxkoit o6vem 15% pactBopa cepHoit kuciotsl (p=1,10 r/mi) moTpedyeTcss AJis MOTHOTO
pactBopeHus 24,3 r Maraus’?
Omnpenenure Maccy HHUTpaTa cepebpa, HeoOxomumoro ans npurotosinenus 100 mm 0,2
MoJIsIbHOTO pactBopa (p=1,10 r/mi).
PactBop, comepxammit 1 Monb xsopuaa HaTpuss B 2 Kr BoAbl, kunut npu 100,483 °c.
Boruncnute crenenp AMCCOIUAIIMM COJIU B PACTBOPE.
Beruciire HOHHYHO CHITy PacTBOPOB M aKTMBHOCTL MOHOB B pacTBope 0,006M CaSOa.
Boruncimire pH 0,3M pacrBopa MbIibsikoBo#t kucnotsl (K, = 0,006).
OnpenenuTe pacTBOPUMOCTH CYJIb(hHIa cepedpa B Bojie U B 2 M pactBope cynbbuaa Harpust, ecu [ 1P
=6,310™.
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7. Hanmmmre B MOJIEKYISIpHOM ¥ MOHHOW (popme ypaBHeHusI rrapoimsa coneid. Onpenermre pH 0,1M
PacTBOPOB ATUX COJIEH pu 25 %C y 3Hauenus KOHCTAaHT ruapormsa: ZnCly ; CuSO3; KNO3; NaNOs,.

8. [ommucarp ypaBuenue HJO3 + H,0, = Jo+ Oy + ...
YpaBHSATH, UCIIOIB3YS METOJI AJIEKTPOHHO-UOHHOTO OajaHca (METOl IOy PeaKnii).

9. BpluuCIMTh, TOTEHIMAN METajUla, HAXOMANIETOCs B KOHTAKTE C pAcTBOPOM  COJIH
Pb/Pb(NO3); ¢ koHueHTpammeii (Moib/i1) katnona [Pb**] = 0,5.

10. Tox cunoit B 5,3 A mpormyieH depe3 saexTpoiusep, coaepxkapmuit 300 vt 0,8 H. NaOH.
CKOJIBKO YacoB JIOJDKCH JJTUTHCS DJICKTPOJINA3 ISl TOCTHYKEHUSI KOHIIEHTpAIMK 1ieiodn 1,2

MOJIB/JI.
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5.2.6. UuauBuayajibHoe qoMalnHee 3axanue Ne2 (omeHouHoe cpeacTBo Ne7)

Tema: KommiexkcooOpa3oBanue B pacTBopax

Bapuanr 1
VKaKUTe BHYTPEHHIOIO M BHEINHIOW c(epbl, KOMILICKCOOOpa3oBaTelb W JIMTaHIbl B
komrmuiekcHoM  coenuHennn:  Ks3[Co(C,04)3]. Omnpenenure cTemeHb OKUCIECHUS U
KOOPJIMHAI[MOHHOE YHCII0O KOMIUIEKCOOOpa3oBareis, a TakKKe JAEHTATHOCTh JIMTAHIOB B
KOMIUIEKCHOM coenuHennr. HasoBute coemuuenus. Hanwimmre ypaBHEHHE JHUCCOLMAIIHH
3TOTO COCMHECHHSI.
CocraBbTe HasBauust komiuiekcHoro uona [Ni(H,0)(CN)s]*.
CocraBbTe (OpMYIIBI KOMIJICKCHOTO COeMHEeHUS — rekcaxyoponamiagar(lV) ammonmus.
Hcrionb3yst TEOPHIO KPUCTAIUTMIECKOTO TIOJISA, OMPEIEIuTe, OyIyT i AMaMarHUTHBIMH WITH
napamarauTHeIMA KoMIuieke [CO(H20)2(CN)s]” (BHYTpHOPOUTAIBbHBIM). YKaXKHUTE YHUCIIO
HECIapEHHBIX 3JIEKTPOHOB Y IIEHTPAILHOTO aTOMa B lTapaMarHUTHBIX KOMILIEKCAX.

CocTaBpTe ypaBHEHHE pEaKLUU{ IOJHOIO 3aMEIICHUs JIMTaHA0B B BOJAHOM pacTBOpE:

K3[RhC|6] + K,C,0, =

Bapuant 2
VYKaxuTe BHYTPCHHIOI M BHEIIHIOW c(depbl, KOMIUIEKCOOOpa3oBarelib M JIUTAHIbl B
komruiekcHoM  coenubeHun: [ZN(NH3)4](NO3),. Ompenenurte CcTeneHb OKHCIACHHS U
KOOPAMHAIMOHHOE YHCJIO KOMILIEKCOOOpa3oBaTeis, a TaKKe ACHTATHOCTh JIUTAHIOB B
KOMIUIEKCHOM coenuHeHun. HasoBute coeamHenus. Hanummre ypaBHEHHE IMCCOIHMAIMH
3TOTO COCIMHCHUSI.
CocraBbTe Ha3BaHus komiuiekcHoro nona [Pt(NH3)Cls] .
CocraBbTe GOPMYIIBI KOMIUIEKCHOTO COSMHEHHS — auxiopoapreHTar(l) me3us.
Hcronb3ys TEOPHIO KPUCTAIUIMYECKOTO TIOJISA, OTpeeNuTe, OyayT U AUaMarHUTHBIMH HITH
napamarauTHeIME  kommuieke  [MN(CN)g]*  (BHyTprOpGHTAaNbHBIH). YKaXHTE —HHCIO
HECMapEHHBIX 3JICKTPOHOB Y IEHTPAILHOTO aTOMa B apaMarHUTHBIX KOMIUIEKCAX.
CocraBbTe ypaBHEHHE PEAKIMU TOJHOTO 3aMEICHHs JIMTaHJOB B BOJHOM pPacTBOpE:

[Co(NHz3)sCICIl; + en =
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5.2.7. IIncbMeHHAsi KOHTPOJIbHAsI padoTa (oeHoYHOoe cpeacTBO Ne8)

Bapuanr 1
Hcnonb3ys NPEJCTaBICHUS  TEOpUi CTPOCHHS KOMILTEKCHBIX COCTUHCHUI
(anmextpoctatudeckoit, TKII, MBC, MMO), o0BsicHUTe CTpOCHHE, MAarHUTHBIC CBOWCTBA,
YCTOMYMBOCTb KOMILJIEKCHBIX HOHOB. Ha30BuTE MOHBIL:
[Sc(OH)6]*: Mn(H20)6]*": [Fe(CN)s]*; [Ni(CO).].
CocTaBbTe KOOPIMHAIMOHHBIC (DOPMYIIBI CIEAYIOMUX KOMIUICKCHBIX COSIMHEHUIN cepeldpa:
AgCI*2NH3;; AgCN*KCN; AgNO,*NaNO,. KoopauHannoHHOE YHCIO cepedpa paBHO
nByMm. Hanmummre ypaBHEHUs UCCOIUAIIUH 3TUX COSMHECHUN B BOJHBIX PacTBOPAX.
YKakuTe BHYTPEHHIOIO M BHEIIHIOW c(dephl, KOMIUIEKcooOpa3oBaTelb W JUTAHILI B
komiiekcHoM — coequHenun:  Sr[CU(OH)g]l. Ompenenure cremeHb OKUCIACHUS U
KOOPJUHAIIMOHHOE YHCIIO KOMILIEKCOOOpa30oBaTe/s, a TakXe JCHTAaTHOCTh JIMTAHJIOB B
KOMIUICKCHOM coennHeHnd. HazoBute coenawnenus. Hamuimmre ypaBHEHHE IUCCOIMAIIAN
3TOrO COCTUHEHUSI.
Hcnonb3yst TEOPUIO0 KPUCTALTHYECKOTO OIS, OMPENEIUTe, OYAYT U TUAMAarHUTHBIMU U
napamarautHeiMu komiwieke [Cr(NO)(CN)s]*  (BHyTpropGHTaIbHBI). YKaXUTE UHCIO
HECHIapEHHBIX AIEKTPOHOB y MIEHTPAJILHOTO aTOMa B TApaMarHUTHBIX KOMIUICKCaX.

CocraBpTe ypaBHEHHE pEaKLUU{ IOJHOIO 3aMEIICHUs JIMTaHA0B B BOJAHOM pacTBOpE:

[Ni(H20)6]** + NH3 - H,0 =

Bapuanr 2
Wcronb3yss  MpenCTaBICHUS  TEOPHH  CTPOEHUS  KOMIUIEKCHBIX  COCIMHEHUI
(anextpocratnueckoit, TKII, MBC, MMO), o00bscHUTE CTpOE€HHE, MAarHUTHHIE CBOICTBA,
YCTOMYMBOCTh KOMIUIEKCHBIX HOHOB. Ha3oBHTE HOHBI:
[Ti(H20)e]*"; [CoFe]*; [Co(NOo)e]*; [Fe(CO)s].
N3 coderanmsa dacTuil C03+, NH3, NO7; u K* MOXHO COCTaBHTH CEMb KOOPAMHALIMOHHBIX
GopMysT KOMIUICKCHBIX COeqHHEHHI KobanmbTa, oaHa u3 KOTOpeiX [Co(NH3)s](NO,)s.
CocrtaBbTe (OPMYIIBI APYTUX MIECTH COCAMHEHUH U HAMUIIUTE YPABHEHUS UX JIUCCOLUAIIMN
B BOJIHBIX PacTBOpax.
VKaxuTe BHYTPEHHIOO M BHEIIHIOW CQepbl, KOMIIEKCOOOpa30BaTeib M JIMTAHIbI B
komruiekcHoM  coenubeHun:  [Cr(CO)g].  Ompenenute  CTENeHb  OKHCIACHHUS |
KOOPJMHAIIMOHHOE YHUCIIO KOMIUIEKCOOOpa3oBareisi, a TakXe JICHTATHOCTh JIMTaHJIOB B
KOMILUTEKCHOM coeauHeHnd. HazoBute coemuHenus. Hamuimure ypaBHEHHE IHUCCOIHAIMN
3TOTO COCTUHEHHUS.
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[Io MeTooy BaleHTHHIX CBA3eH MPEJCKAXKMTE TUN THOPHAM3ALMH ATOMHBIX OpOHMTaei
KOMIIIEKCOOOpa30BaTess M TEOMETPHYECKYI0 (OpPMY JHAMATHUTHOTO KOMILIEKCHOTO
coenuuenus - Co(en)s]*.

CocTaBbTe ypaBHEHHE pEaKIMM MOJHOTO 3aMeNIeHMs JIMTaHIOB B BOAHOM pacTBOpE:

[Cr(H,0)¢]*" + OH'=

5.2.8. Temsl pedepaToB (oneHoOUHOE cpencTBO Ne9)

KommiekcHble coeIMHEHUS B OpraHU3Me YeIOBEKa.

Tsxenple METAJIIbI UX BIMSHHUE HA OPraHU3M YeJI0BEKa.

PannoaktuBHBIE 271EMEHTHI. SInepHbIE peakuu.

KucnoTHo-0CHOBHBIE MHAUKATOPHI. Teopusi HHIUKATOPOB.

Hucnepcunie cucremsl. [lensl. Ux npuMeneHue.

Mpuna. Kimaccudukarus, morydaeHue, CBOWCTBA.

Hcnonp30BaHne KaTain3aToOpoOB B COBPEMEHHOM MPOMBIIUIEHHOM ITPOLECCE.
[IprMeHeHue )XUAKUX KPUCTAIOB B COBPEMEHHOM TEXHUKE.

HMcnonp30BaHue OKMCIUTEICH B MEJUIIMHE.

. [TosmydeHnue 1 cBOKCTBA MOJMMEPHBIX COCTUHEHUM.
. Hedrexumuaeckast poMBIIIIIEHHOCTh. DpakMOHUPOBAaHUE HEPTH.

. HpOI/ISBOI[CTBO CUHTCTUYCCKOI'O KaydyKa.

5.2.9. Cincok TeM [Jisl M3roTOBJIEHHUsT HATJISTHOr0 mocoousi (10).

Tema 1. OCHOBHBIE OHATHS O PaCTBOPAX.

Tema 2. «MaeanbHbIe» U pealibHbIE paCTBOPHI, TECOPUN PACTBOPOB.
Tema 3. OOMeHHbIE peakuy 3JIEKTPOJIUTOB B paCTBOpax.

Tema 4. OcHOBHBIE HOHITHS O KOMIIJIEKCHBIX COCIUHCHUAX.

Tema 5. YcTOMUNBOCTh KOMIIJIEKCHBIX COESTUHEHUH.
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2.3. AHa/u3 pe3yabTaToOB 00y4YeHHs U NepeYeHb KOPPEKTHPYIOIIMX MePONPUATHIA 110
y4eOHOW qucuunJanHe

JlJis ipoBeICHHsI aHAIM3a YCBOCHUS YYEOHBIX JOCTHKCHHM CTYICHTOB IO y4eOHOW JHUCIUILINHE
MIPUMEHSIOTCSI:
1. mpoBepka KOHCHIEKTOB JICKIIUH,
IIPOBEPKA OTYETOB M0 JIAOOPATOPHO-IIPAKTHUECKUM paboTam,
IIPOBEpKa PELICHUH 3aa4 110 TeMaM Kypca,
WHUBUIyaJIbHbIC JOMAIIIHEE 3aaHMus,
MUChbMEHHAs! KOHTPOJIbHAs padoTa,
HanucaHue pedepara,

HU3TOTOBJICHHUEC HArJIs1aHOIo HOC06I/I$I,

© N o O s wN

pEUTUHIOBAsA OLICHKA.
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JIucr BHeCceHHUS N3MEHEeHM il

JlononHeHus: 1 U3MEHEeHHsl B pabouei nporpamme aucuuiuiibl Ha 2018/2019 yueOubIii roxa
B pabouyro nporpaMmy AUCHUILIUHBI BHOCSATCS CIIEAYIOLINE U3MEHEHMSL:

1. Ha turynasnom sucte PIIJ] u @OC u3meHeHo Ha3BaHHWE BEJIOMCTBECHHOW MPUHAIC)KHOCTH
«MUHHCTEPCTBO HAyKH M BbICHIETO0 0Opa30BaHUsS» HAa OCHOBAaHUM IpHKa3a «O BHECEHHUHU
n3menenuii B ceeaenust o KI'TIY um. B.I1. AcradbeBa» ot 15.07.2018 Ne 457 (m).

2. Cnucok JnuTepaTypbl OOHOBJIEH Y4YeOHbIMH M Y4€OHO-METOAMYECKMMM HW3JaHMSIMU,
JIEKTPOHHBIMU  00pa3oBaTelbHbIMM pecypcamMu. OOHOBIEH IE€peYeHb COBPEMEHHBIX
npoecCHOHATIBHBIX 0a3 TaHHBIX U HH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM.

3. OOHOBJEH NepeveHb JUIEH3HOHHOTO TPOTPAMMHOTO 00eCTIeueHHs.

4. B (oHI OLEHOYHBIX CPEICTB BHECEHBbl M3MEHEHHUS B COOTBETCTBUM C mpukazom «O0
yrBepkaeHun IlonoxxkeHuss o (oHIE OLEHOYHBIX CPEICTB I TEKYILEro KOHTpPOJIs
YyCIEBAEMOCTH, IPOMEXYTOUHOM 1 UTOrOBOH (TOCYAapCTBEHHON UTOIOBOM) aTTeCTalii» OT

28.04.2018 Ne 297 (m).

PaGouas ImporpamMmma AUCHUITIIMHBI «KomMmekcHbIe COCAUHCHUA» IICPECMOTPCHA H oz[o6peHa Ha

3acenanuu kageapsl «18» mas 2018 r. mporokos Ne 8.

BHeceHHbIE H3MEHEHHSI YTBEPIKIat0 —_ .
o Y TRePAA . (/,C, / JLM. I'oprocTaeB
3aBenyronuii kapeapoit XumMuu

[Ipencenarens HMCC (H) ; % / J
«13» mrons 2018 r. mpoTokoi Ne 9 & e f’f’( / A.C. busrettor
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JIncr BHeceHUsI U3MEHEeHU i
JlomoyiHeHHs 1 U3MEHEHUsI B pabouyro nporpammy nucuuiuinibl Ha 2019/2020 yueOHbIit roj

B pa60qy10 nporpaMmmy JUCHHUITIINHBI «KomMmekcHbIe COCOAUHECHUSA OBLIIM BHECEHBI CICAYIOIIUEC

M3MEHCHHUS:
1. Chomcox nmrepaTypbl OOHOBJEH YYEOHBIMH M y4eOHO-METOAMYECKUMH H3JaHUSMH,
ANIEKTPOHHBIMU 00pa3oBaTeNnbHBIMU pecypcamMu. OOHOBIICH MEpeueHb COBPEMEHHBIX
npoecCHOHATIBHBIX 0a3 TaHHBIX U HH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM.

2. OOHOBIIEH MepeUeHb JUIEH3HOHHOTO MPOTPAMMHOTO 00ECTICUCHUSI.

PaGouas nporpamMmma AUCHUIIJIMHBI «KoMmnekcHbIe COCAUHCHUA» PACCMOTpPCHA H OI[O6pCHa Ha

3aceqaHuy Kadeapbl OMOIOTHH, XUMUU U 3KoJoruu «15» mast 2019 r., mporoxosr Ne8.

BaeceHnnbie U3MEHEHUS YTBCPIXKAAIO

3aBenyromuii kadeapoit /: J%’ 7 7%# E.M. Autunosa

Ono6peno HMCC (H) dakynpTera Omnonoruu, reorpagul 1 XUMHH

«23» mas 2019 r., mpotokon Ne 8

IMpencenarens HMCC (H) ¢ %/7‘“/'{7( / A.C. bru3zHerioB
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3. YueOHbIE pecypchbl

3.1. Kapra siutepatypHoro odecnedyeHus JUCHMILIMHBI « KoMIJIEeKCHBbIE COeIMHEeHUsD)

(BKJIHOYAst 3JIEKTPOHHBIE PECYPCHI)
1 o0yJaromuxcs 1o o0pa3oBaTenbHON IporpaMme

44.03.05 Ileoazozuueckoe obpazosanue (¢ 08yms NPOGUIAMU NOO2OMOBKU)
Hanpasnennocts (npoduiib) 00pa3oBaTeIbHON MPOTrPaMMbl «buUoL02US U XUMUSL
10 04HOM (hopMe 00ydeHUs!, YpOBEHb MTOJATOTOBKH (CTETIEHB).: OAKAIA8D

Koua-Bo
Ne MecTto xpanenus/
HaumenoBanme . IK3EMILISIPOB/
n/n 3JIEKTPOHHBII aapec
TOYeK JI0CTyna
OcHoBHas iMTeparypa
1. |3amaum u ynpaxHeHus o oomei xumun [ Tekcr]: yuebnoe nocodue / b. M. Anamcon [u ap.]; pea. H.| Hayunas 6ubmuoreka 50
B. KoposuH. - M.: Beiciias mikona, 2003. - 255 c. KI'TlY
2. |baraeBa, Enena BuktopoBHa. 3amaun u ynpaxHenus mno oomeit xumun [Tekcrt]: yuebHoe nocobue /| Hayunas Oubnuorexa 15
E. B. baraeBa, A. A. bynanosa; pen. C. @. Jlynaes. - M.: Akanemus, 2010. - 160 c. KT'T1Y
JlonoJIHUTeIbHAS JTUTEpaTypa
3. |Epeirun, Janwwmn [TaBnoBwu. Metoauka pemeHus 3amad mo xumun [Tekct]: yueOHoe mocobue mist| Hayunas Oubimoreka 7
CTYJEHTOB I€Jl. HHCTUTYTOB [0 OMOJOTHYECKUM U XUMHUecKuM crieruanbHocTsM / J. I1. Epeirun, E. KTy
A. Iumkun. - M.: [Ipocsemenne, 1989. - 176 c.
3. [[Ipaktukym o Heopranuueckoi xumuu [Tekct]: yue6Hoe nmocodue / JI. B. babuu [u ap.]. - 4-e uzn.,| Hayunas Oubnmorexa 70
nepepad. - M.: I[Ipoceemenne, 1991. - 320 c. KTT1Y
4. |I'munka, Huxonaii JleonunoBuy. 3agaun u ynpaxHeHus no oomeit xumun [ Tekct]: yuebHoe nocodue| Hayunas Oubmmorexa 12
/ H. JI. Tnunka; pen.: B. A. PabunoBuu, X. M. Pybuna. - 26-¢ uzn., crep. - JI.: Xumus, 1988. KTTIY
Y4eOHO-MeTOoANYECKOE 00ecTiedeHre A1 CAMOCTOSITeIbHON padoThl
5. |Xomuenko, I I1. 3amaun mo xumum a1 moctynaromux B By3bl [Tekct] : yueOnoe mocooue / I. I1.| Hayunas 6ubnuorexa 33
Xomuenko, U. I'. Xomuenko. - M.: Beicias mxoma, 1987. - 238 c. KI'TIY
6. |Jlabwmii, FOpuit Muxaiinosuu. Pemienue 3amay Mo XMMHM C NOMOIIBIO YpaBHEHMH U HepaBeHCTB| HayuHast 6mbnmoreka 29
[Tekct]: metogmueckoe mocodue mist yaurens / FO. M. Jlabwmii. - M.: [Ipocsemenne, 1987. - 80 c. KTTTY
7. |Amapnes, A.M. O6mast xumust. COOpHHK 3a/1aHUI ¢ MpUMepaMu peleHuii: yueoHoe nocodue / A.1. 9bC NuauBuayanbHbIN
Amnapues, JI.V. Aponuna. - HoBocubupck: HI'TY, 2013. - 119 c. To xe [DnexTpoHHBIH pecypc]. «YHUBEpPCUTETCKasi | HEOrpaHWYEHHbIN
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Koa-Bo

Ne MecTto xpanenus/
HanmenoBanmue . IK3EeMILISAPOB/
n/n 3JIEKTPOHHBII aapec
TOYEK J0CTYyNa
http://biblioclub.ru/index.php?page=book&id=228947 OuOIMOTEeKA OHJIANHY JOCTYII
8. |Bopxes, B.®. 3aganus 1isi ”HAMBUAYaIbHON paOOTHI CTYICHTOB 110 0OIIEH U HEOPraHUYECKOM 9BC NuauBuyanbHbId
XUMUHU : 3a/1aHus 1 yrpaxkaenus / B.®. Bopxes ; oTB. pea. FO.A. Crexonbuukos; - Enert : EI'Y um. «YHMBEPCUTETCKAsA | HEOrPaHUYCHHBIN
N.A. Bynuna, 2009. - 33 c. To ke [DneKTpOHHBIN pecypc]. OMOJIMOTEKA OHJIANHY JIOCTYT
http://biblioclub.ru/index.php?page=book&id=272204
HpO(l)eCCl/IOHaJILHLIe ba3sbl JAHHBIX U HH(l)OpMaIII/IOHHI)le CIIpaBOYHbIC CUCTEMBI
0. https://icdlib.nspu.ru | WuauBuayaibHbIMA
Me:xBy30BCKas 3JIeKTpoHHAs oubmmoreka (MOB) HEOrPaHWYECHHBIN
JOCTYTI
10. http://elib.kspu.ru WuauBuyanbHbINH
OBbC KI'TIY um. B.II. Actadnena HEOrpaHWYCHHBIN
JIOCTYT
11. http://biblioclub.ru WHauBH Iy a bHBINR
Yuausepcurerckas oubimoreka ONLINE HEOTI'PaHUYECHHBIN
JOCTYTI
12. East View: yHuBepcasibHble 0a3bl JaHHBIX [DIEKTpOHHBIN pecypc]| :nepuoanka Poccun, Ykpaunsl u https://dllobrﬁ/astwew.c Igggfiiiﬁ;fg;gl
crpad CHI . — Dnekrpon.nan. — OO0 UBUC. — 2011 I;OCTYH
13. |Hayunas snektponnas ouonuoreka eLIBRARY.RU http://elibrary.ru CBOOOTHBII JOCTYTT
Pecypcel HuTepHer
14. |Caiit o xumun «XuMuK» http://www.xumuk.ru | CBoGOHBIH HOCTYII
15. |CalT «ATXUMHK» http://www.alhimik.ru | CBo6oambIit 1OCTYIT

CornacoBaHo:
[JIaBHBIN GUOIMOTEKAPh 2 T/’ — | Kazauuesa E.IO.
(IOHKHOCTB CTPYKTYPHOTO TIOIPA3ICIICHIS ) (romuce) (®amwmmns 1.0.)
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3.2 Kapta MaTepuajibHO-TEXHHYECKOii 0a3bI TMCIHHUIJIMHBI

Ayauropus

OobopynoBanue (HarJsiiHbIe OCOOMSI, MAKeTbI, MO/IeJIU, JIADOpaTOPHOE
000opy/a0BaHNe, KOMIILIOTEPbl, HHTEPAKTUBHBbIE JO0CKH, HH(POPMALIMOHHbIE

TeXHOJIOTHH, IPOTPaMMHOe o0ecrieyeHune u ap.)

JUTSL IPOBEJICHUS 3aHATUHN JTEKIIMOHHOTO TUIIA, MPAKTUYECKUX 3aHATUN, KYPCOBOTO
MPOEKTUPOBAHUS (BBIMOIHEHHS KyPCOBBIX paboT), IPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTALIUH,

TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTalluu

r. KpachHospck,
yi1. Al
Jlebenenoi,
.89,

aya. Ne 5-23

MynbpTuMeana mpoekTop-lmr., HoyTOyk -lmT., MHTepakTHBHAs AOcCKa -lmiT.,
aKycTtudeckas cucreMa-lmr., yyeOHas aocka-lmr., mepuoiuyeckas cucrema
XUMHYECKHX 371eMeHToB. Linux Mint — (CBoGoauas nmunensust GPL)

r. KpacHosipck,
yi1. Abl
JlebeneBoi,
.89,

aya. Ne 5-28

HoytOyk-1mt., npoektop-lmr., s3kpaH-lmT., 3JIeKTpUYECKUE TIIUTKHU-1IIT.,
nabopaTopHas mocyAa (JIMHEWKW, NHUHIETHI, CIUPTOBKH, damku llerpm),
XpaHWIHIE [UIsl XUMHYECKUX PEaKTHBOB-2IIT., HA0Op Ui XHUMHUYECKHX
MPAKTUKYMOB-9IIIT., XUMUYECKUE PEAKTUBBI, TOCKA ydeOHasi- |1IT., BBITSKHOU
mkag-2mT., yueOHO-MeToAUYeCcKasi JuTepaTypa, J1aboparopHbie CTOJbI-11mIT.,
y4deOHble Tadauibl. Linux Mint — (CBo6oanast muensust GPL)

r. KpacHosipck,
yi1. Abl
JlebeneBoi,
.89,

aya. Ne 5-15

OJeKTpuYecKue IUIMTKU-21T., JabopaTtopHas nocynaa (wamku Iletpu, xonOsr),
BeChl-1IT., cymmuibHbIA mKagd-1mT., 1abopaTopHBIE CTOJBI-8UIT., XPAHUIHIIE
Ul XMMHUYECKMX pEaKkTHUBOB-2IIT., XHMM. pEaKTUBBbL, y4yeOHass jocka-lmr.,
y4e0HO-IEMOHCTPALIMOHHBIN MaTepual.

JIJIsI CAMOCTOSITEILHOM pa6OTBI

r. Kpacnospck,
yi1. Aabl
JlebeneBoi,
.89,

aya. Ne 1-05

Komnstotep - 15 mrt., MOVY-5 mr. Microsoft® Windows® Home 10 Russian
OLP NL AcademicEdition Legalization GetGenuine (OEM nuneH3usi, KOHTpakT
Ne  Tr000058029 ot 27.11.2015); Kaspersky Endpoint Security — Jlun
ceprudukar NelB08-190415-050007-883-951; 7-Zip - (CBoGoaHast JTUIICH3HS
GPL); Adobe Acrobat Reader — (CBobomnast nunensus); Google Chrome —
(CBobonnas munensus); Mozilla Firefox — (CBoGoanas nunensus); LibreOffice —
(CBobomnast munenszus GPL); XnView — (CoOonmnas nuieHsus); Java —
(CBobonnas nurensus); VLC — (CBoboanas nuiensust). ['apant - (moroBop Ne
21 or 18.09.2019) Koucynsrant Ilmoc (moroBop Ne 20087400211 ot
30.06.2016). Hoytoyk - 10 mr. Anet OOpaszoBanue 8 (nuieH3us Ne
AA0.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017
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