MUHUCTEPCTBO CEJLCKOI'O XO35ICTBA POCCUINCKOM ®EJEPALIMN
(penepanbHOE rocyrapcTBeHHOE OI0/KETHOE 00pa30BaTe/IbHOE yUPEKICHHE
BbICLIEr0 00pa3oBaHHs

«107KHO-YPAJILCKHI TOCYIAPCTBEHHBII ATPAPHBIIT YHUBEPCUTET»

UHCTUTYT ATPOMH)KEHEPUH

JIALO

HCPHTYTa arpoHHIKEHEPHH
O.H. | pakos

Hupextop

/'u
Y
«23» Mmas 2(/35 T:

Ka(bellpa «Maremaruueckue u €CTECTBCHHOHAYYHBIC JUCUHIIIHHBI»

Paboyas mporpamma JMCUHILTHHBI

b1.B.04 YKOAHAJIMTUYECKAS XUMMHA

Hanpasienue noarotosku 20.03.01 Texnocpepnas desonacnocts
Harnpagaennocts Texnocedepuast 6e3onacHocTn
YpoBeHb BbiCIIEro 00pazoBanus — HakajaaBpuar
Kpanupukauus — dakanasp

Dopma 00yueHns 3a0uHast

YensOuHCK
2025



PaGouas nporpamMma AMCLHIIMHLL « IKOAHATHTHYECKAs XHMHUs) COCTABIICHA B COOTBETCTBHM ¢
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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

BbakanaBp mo nanpasienuto noarotoBku 20.03.01 Texnocdepnas 6e30macHOCTh JODKEH OBITh
MOJITOTOBJIEH K PEIIEHHIO 3a/ad MpOo(eCcCUOHAIBHON AEATENbHOCTU CIEAYIOIIMX THUIIOB. IPOEKTHO-
KOHCTPYKTOPCKOM.

Heab aucnunmiMHbl — cHOpMUPOBATH y CTYAEHTOB CHCTEMY (YHAAMEHTAJIbHBIX 3HAHUM IO
HKOAHATUTHUYECKON XMMHH, HEOOXOAMMBIX [UIS TOCJIEAYIOLIeH MOArOTOBKH  OakanaBpa,
IpUOOpETEHNE CTYJEHTaMU 3HAHUHA O CTPOCHUU OPraHMYECKUX COEJUHEHUH, OCHOBHBIX XMMUYECKHX
CBOWCTBaX pAa3NUYHBIX KIJIACCOB OPraHMYECKUX COCIUHEHMH M METOJaxX HX TIOJy4eHHUs, Kak
IIPOMBILIIEHHBIX, TAK U J1a00PaTOPHBIX.

3agaum JUCHMIJIMHBI:

- MPefOoCTaBUTh OOy4arOIIMMCS HEOOXOAMMBIE 3HAHUSA O BO3MOXHOCTSX CHHTE3a, MPEBpALICHUN U
YCTaHOBJICHHSI CTPYKTYpPBI BEIIECTB COBPEMEHHBIMU METOJIaMH, O MEXaHM3MaX pPeaKiuid, 00 o0mux u
crieln(pUIEcKUX CBOMCTBAX COEIMHEHUH, 00JIACTSIX UX PUMEHEHUS;
— IPEOCTaBUTh 00YUYArOIIUMCS TIYOOKHE 3HAHHSI 110 pa3ziesiaM SKOAaHATUTHYECKOW XUMUHN, UMEIOIM
(GbyHIaMEHTAIbHOE 3HAY€HHWE B OCBOCHMM OOYYalOIIMMUCS HAmpaBICHUS 00pa3oBaTeIbHOMN
[IPOrpamMMbl;
— pa3BUTHh y OOYYaIOMIMXCS YMEHHE /aBaTh OOBEKTUBHYIO OIICHKY TOKCHUYHOCTH TE€X WJIM HHBIX
BEIIECTB, IPOAYKTOB ¢ KOTOPIMH BO3HUKHET HEOOXOIUMOCTh paboTaTh B CBOEH NpodeccHoHaIbHON
JeSITeTbHOCTH.

1.2. Ilnanupyemble pe3y/abTaThl 00y4eHHUs M0 AUCHUILINHE (I0KA3aTeIH

chopMUPOBAHHOCTH KOMIIETEHIIMA)

VYK-1. CrocobeH OCymecTBIATh MOUCK, KPUTUYECKUH aHAIW3 M CHHTE3 MH(OpMAIUH, NMPHUMEHSTH
CHCTEMHBIN MOAXO]1 ISl peIlIeHHsI TOCTAaBICHHBIX 3314

Kon n HaumeHnoBanue
HHmkaTopa ®opmupyemsie 3YH
JOCTH>KEHUS
KOMITETEHITHH
3HaHus | OOyvaromuiicss  JOJDKEH  3HaTh:  OCHOBHBIE  3aKOHBI
OpPraHWYeCKON XUMHH, SBJICHUS M TPOIECCH, HAa KOTOPBIX
YK-1.1 OCHOBAHbI IIPUHIMIIBI IEHCTBHS 00BEKTOB POQecCHOHATBHOMN
AHanuzupyer 3anady, NESITETPHOCTH W KOTOPbIE HWCHOJB3YIOTCA IS PEIICHUs
BBIIEISSA €€ 0a30BEIE uHKeHepHbIX 3a1a4 - (b1.B.02-3.1)
COCTaBJISOLINE, ymenusi | OOyyarommiicsi TOMKEH YMETh: WCIOJIb30BaTh OCHOBHEIC
paccMaTpuBacT u 3aKOHBI U MIOHATHS OpraHUYecKoM XUMHUHU B
npeziaraeT npoeCCHOHATBPHON ~ JEATENBHOCTH W JUIS  pEIIeHUs
BO3MO>KHBIE WHKeHepHbIX 3a1a4 - (61.B.02-V.1)
BapHUaHThI PEHICHUS | HaBBIKM | OOyUYaIONIMIACS JOJDKEH BIIa/IETh: HABBIKAMH OTIHCAHUS
IIOCTAaBICHHOM OCHOBHBIX XMMUYECKHX 3aKOHOB, SIBIICHHUI U MPOLIECCOB, HA
3a/1avy, OLICHUBAA X KOTOPBIX OCHOBAHBI TPUHITUIIBI IEHCTBHS OOBEKTOB
MAOCTOUHCTBA U npo¢eCCHOHATILHOM 1EATEILHOCTH U KOTOPBIE HCIIOIBb3YIOTCS
HEJIOCTATKH JUTSL pellieHust MHKeHepHbIX 3a1ad - (b1.0.11-H.1)
YK-1.2 3HaHus | OOy4aromuiics TOHKEH 3HaTh: XUMHUYECKYIO TPUPOY
Omnpenernsier, BEIIIECTB, CBOIICTBA BEIIECTB C aKIIEHTHPOBAHUEM POITH
UHTEPHPETHPYET U XMMHUYECKHX CBOMCTB 1 3akoHOB (b1.B.02-3.2)
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paHXHUpyeT ymenusi | OOyyaromuiicss T0JKeH yMeTh: (OPMHUPOBATH MPEACTABICHUE
uH(pOpMalHIO, 0 XMMHUYECKOU MPHUPO/Ie BEUIECTB, CBONCTBAX BEILIECTB C
Tpedyemyro 1is AKIEHTUPOBAHUEM POJIH XMMUYECKHX CBOMCTB U 3aKOHOB, a
pelieHus TaK)Ke UCMOJIb30BaTh MOTYYECHHBIX 3HAHUN MTPU
MOCTaBJICHHOU (bopMHPOBaHUN KOMITJIEKCA TPUPOJOOXPAHHBIX MEPOIIPUATUI
3aj1a4u; (1.B.02-Y.2)
OCYILIECTBJISAET MOMCK | HaBBIKK | OOyJaroUMiics JOKEH BIIAJAETh: HABBIKAMU OMUCAHUS
uH(pOpMaLIUHU O XUMHUYECKON MPUPO/IbI BEIIECTB, CBOWCTB BEUIECTB C
pa3IMYHBIM TUIIAM AKIEHTUPOBAHUEM POJIH XMMUYECKHX CBOMCTB U 3aKOHOB, a
3arpocoB TaK)Ke UCMOJIb30BaTh MOTYYECHHbBIX 3HAHUN MTPU
(bopMHpPOBaHUN KOMITJIEKCA TPUPOJOOXPAHHBIX MEPOIIPUATUI
(b1.B.02-H.2)
YK-1.3 3Hanus | OOy4aromuiics T0HKEH 3HaTh: METOUKH ITOMCKa, cOopa 1
ITpu oOpaboTke 00paboTku nH(OpPMAIUH; aKTyaIbHbIC POCCUICKHE U
uHpOpMau 3apyOeXHbIe HICTOYHUKHU UH(OpMAIK B cepe
oTau4aeT (GakThl OT podecCHOHANBHOM e TEIbHOCTH; METOJ CUCTEMHOTO
MHEHH, anamm3a (b1.B.02-3.3).
MHTCPIIpCTALlIH, ymenusi | OOy4aromuiics TOJKEH YMETh: IPUMEHSTh METOAUKH ITOUCKA,
OLEHOK, opMupyet cbopa u 06paboTku HH(GOPMAIIUHU; OCYILIECTBIATh
COBCTBEHHbIE MHEHH KPUTUYECKUM aHAJIU3 U CUHTE3 MH(POPMAIINH, IOJYyYEHHON U3
1 CY)KIICHIA, pa3HbIX UCTOYHUKOB; IPUMEHSATH CUCTEMHBIN MOIXOM [T
apryMCHTHPYCT CBOH pelieHus nocrapieHHbIx 3a1a4 (b1.B.02-Y.3).
BBIBOJIBI M TOUKY
HaBbIkK | OOyyaromuiics JOJKEH BiIa/leTh: METOJaMH IOUCKa, coopa u

3peHus

00pabOTKH, KPUTUIECKOTO aHAIN3a U CHHTE3a HH(DOpMAIHH;
METOJIMKON CHCTEMHOTO TIOJIXOa JIJIsl PEIICHUS
nocTaBieHHbIX 3a1a4 (b1.B.02-H.3).

I[I/ICI_II/IHJ'II/IHS. ((OpFaHI/I‘lCCKaH XUMUSA» BXOIUT B YacCTb yqe6H0r0 IIJ1aHa Q)opMpreMon

2. Mecto nucunmimabl B ctpykrype OITIOII

y4aCTHUKaMH 00pa30BaTeNIbHBIX OTHOLIEHUH 00pa30BaTeIbHOM MpOrpaMmbl

O6beM nucuuIUIMHbL cocTaBisgeT 3 3aderHble enuHuubl (3ET), 108 akagemuueckux 4acos,

(manee yacos).

3. O0bémM AuCHMIVINHBI U BUJbI Y4eOHOH padoThl

Z[I/ICI_[I/IHJ'II/IHEI HU3Yy4acTcCH:

- ouHas Gopma oOyueHus BO 4 cemecTpe;

- 3a04Has popma oOyueHus Ha 2 Kypce.

3.1. Pacnpenesnenne o0beMa AMCUMIIMHBI IO BHAAM Y4eOHOI padoThl

KoanuectBo yacos

Bt y1eOHoft pabotsi Ounas gopma 3aouHas popma
0o0y4deHus oOyueHus
KonraktHas pabora (Bcero), 64 12
B TOM YK CJI€e MPAKTHYECKAas MOAr0TOBKAa*
Jlexmmm (JI) 32 6




[Ipaktuueckue 3austus (113) - -
Jlaboparopusie 3ansaTus (JI3) 32 6
CamocrositesibHas padora odyuarwmuxcs (CP) 44 92
Kontpoas - 4
Hroro 108 108
3.2. Pacnpenesnienne yueOHOro BpeMeHH 10 pa3ieiaM U TeMam
Ounas gopma o0yueHus
B TOM YHCIIe
Bcero | xonrakTHas pab6ora 2
HaumenoBanwue pa3jena u TeMbl 3
/1 4acoB &
J J3 | 113 | CP z
~
1 2 3 4 5 6 7 8
Paznen 1. OOune TeopeTndeckue OCHOBBI aHATUTUYECKON XUMUU
1.1. BBenenue. OkoaHaIuTHUECKAs XUMHUS KaK 4 2 2 - 2 X
Hayka. McTopus pa3BuTHs aHATUTUYECKOM
xuMuH. OCHOBHBIE TOHATUS aHATUTUYECKOM
XUMHH
1.2. Teopuun pacTBOPOB AJIEKTPOJIUTOB. 5 2 2 - 4
I'paBUMETpHYECKUI aHAIN3S.
1.3. [IporonuTrnyeckue paBHOBECHS U UX POJIb B ) 2 2 - 4
AHATUTUYECKOU XUMHUH.
1.4. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 5 2 2 - 4
paBHOBECHSI.
1.5. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX 5 2 2 - 4
COCTUHEHUH.
Pazgen 2. MeToanl KaueCTBEHHOT'O aHAIN34a.
2.1. KadecTBeHHBIN XUMUYECKHI aHAIIN3. 6 4 4 - 2 X
Pasznen 3. KonmnuecTBeHHBIN aHATINA3
3.1. | KonnuecTBeHHBI XUMHYSCKUHN aHAIIN3. 6 2 2 - 2 X
3.2. | KucinotHO-0CHOBHOE TUTPOBaHHUE. 6 2 2 - 2
3.3. | OKHCIUTEITEHO-BOCCTAaHOBUTEIHLHOE 6 2 4 - 2
TUTPOBAHUE.
Paznen 4. IHcTpyMeHTaIbHBIE METO/IBI aHATH3A.
4.1. OO61mas xapakTepucTHKa 7 4 2 - 4 X
WHCTPYMEHTAIBHBIX METOJIOB aHAIH3a.
4.2. MouteKynsIpHBIi CIEKTpaIbHBIN aHAJIN3 B 7 2 2 - 4 X
yIbTParOIETOBOM M BUAMMOM 00IaCTsIX.
4.3. AToMHBIN aOCOPOIMOHHBIN METO/ aHATH3a. 7 2 2 - 4




4.4, DNEKTPOXUMHUECKHE METO bl aHAIM3A. 7 2 2 - 3
Konaykromerpus. Bosbramnepomerpus.
4.5. MeTo/1bl KOHLIEHTPUPOBAHUS U 7 2 2 - 3
pazznenenus. XpomaTtorpaduueckrue MeTO bl
paszeneHusl.
KonTpons - X X X X
Wroro 108 | 32 | 32 | - | 44

3aounas popma oOyueHust

B TOM YHCJIC

H Bceero | konraktHas pa6ora 2
auMEHOBaHHUE pa3ielia U TEMBI 8
/11 4acoB =
JI JI3 113 CP =
N1

1 2 3 4 5 6 7

Paznen 1. O6mue TeopeTnueckiue OCHOBBI aHATUTHYECKOM XUMUU

1.1. BBenenue. AHanurudeckast XUMUS Kak 6 2 - - 6
Hayka. Mcropusi pa3BUTHSI aHATUTUIECKOM
xuMun. OCHOBHEBIE IIOHATHS aHAIUTHYECKON
XUMHH

1.2. Teopuu pacTBOPOB AIIEKTPOIUTOB. 6 - - - 6
['paBuMeTpUYeCKuii aHATN3.

1.3. [IpoTonuTHyeckre paBHOBECHUS U UX POJIb B 6 - - - 6
AHAJIUTUYECKOW XUMHH.

1.4. OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC 6 - - - 6
paBHOBECHSI.

1.5. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX 6 - - - 6
COCTUHEHUN.

Pazgen 2. MeToanbl KaueCTBEHHOT'O aHAIN34A.

2.1. KauecTBEHHBIN XUMUUYECKUI aHAIN3. 14 2 2 - 12

Pa3nen 3. KonuuecTBEHHBINA aHAIN3

3.1. KonnuecTBEHHBIN XUMHUUECKUHN aHATN3. 7 1 - - 6

3.2. | KucnotHo-0CHOBHOE TUTPOBAHHE. 8 - 2 - 6

3.3. OKHUCITUTENFHO-BOCCTAHOBUTEIILHOE 8 - 2 - 6
TUTPOBAHUE.

Paznen 4. MucTpymMeHTanbHbIE METOIBI AHAINA3A.

4.1. OO1mast xapakTepuCTHKA 9 1 - - 8
WHCTPYMEHTAJIBHBIX METOOB aHAJHN3a.

4.2. MoeKyIsIpHBIN CTIEKTPAIbHBINA aHATTN3 B 6 - - - 6
yABTPaGHOIECTOBON M BUAUMOMN 00IACTSIX.

4.3. ATOMHBII a0COPOIIMOHHBIN METO]T aHAJIH3a. 6 - - - 6




4.4, DNEKTPOXUMHUECKHE METO bl aHAIM3A. 6 - - - 6 X
Konaykromerpus. Bosbramnepomerpus.
4.5. MeTo/1bl KOHLIEHTPUPOBAHUS U 6 - - - 6 X
pazznenenus. XpomaTtorpaduueckrue MeTO bl
pa3esieHusl.
KoHntposb 4 X X X X 4
Uroro 108 6 6 | - | 92 4

4. CTpyKTYpa M cojiep:KaHHue IJMCHUIIMHBI, BKIYAKIIee NPAKTHYECKYI0 TIOAT0TOBKY

[IpakTuyeckas NOArOTOBKAa IpH pealu3aly Y4eOHbIX IPEIMETOB, KYpPCOB, IUCLUILIUH
(MomyIneit) opraHu3yercsi MyTeM MPOBEACHUS MPAKTUYECKUX 3aHATHH, MPAKTHKYMOB, JTJAOOPATOPHBIX
pabOT M MHBIX AaHAJOTMYHBIX BHJOB Y4YEOHOM JEATEIBHOCTH, NPEAYCMATPUBAIOIIUX y4yacTHE
Oo0yJaromuxcss B  BBIOJHEHUH OTACIBHBIX JJIEMEHTOB paboOT, CBs3aHHBIX C  Oyaymei
po¢eCCHOHATILHOMN 1EATEIbHOCTBIO.

[TpakTHyeckas MOJArOTOBKA MOKET BKJIIOYATh B ce€0sl OT/EIbHbIE 3aHATUS JIEKLIMOHHOTO TUIIA,
KOTOpBIE TPEAYCMATPHBAIOT Tepenady ydeOHoW wHpoOpManuu oO0ydaromumcs, HeoOXOIUMOHN s
[IOCTIeTYIOIET0 BHIIIOJIHEHUS Pa0OT, CBA3aHHBIX ¢ Oyaymieid npodeccuOHaIbHON AEATEIbHOCTHIO.

4.1. Conep:xaHue TUCHHUILIHHBI
Beenenue
XrMHsl KaKk 4acThb €CTECTBO3HAHMSA. MeCTO aHaIUTHUYECKOM XMMHU B H3YYCHMM IUCLUUIUIMH
xuMudeckoro 1ukia. Kparkuii 0630p paboT 0CHOBOIONOKHUKOB XUMHH. [Ipeamer xumuu. Bemectso.
dunocodckoe 3HAYEHUE OCHOBHBIX XWMHUYECKUX IMOHATUN. 3HAueHUs NPUOOpETeHHs 3HaHUM i
(bopMHpPOBaHUS CHIEIMATHCTA B 00JIACTH MHUILEBBIX TEXHOJIOTHH.

OO0urue TeopeTnyecKue OCHOBbI AHATUTHYECKOH XUMHHU

AnanuTuyeckas XUMHSI M XMMHUYSCKUHM aHAIIM3. 3aJa4i U METOAbl aHAIMTHYSCKON XUMUK. Buapl
1 oTanbl aHainu3a. KadecTBEHHBIN W KOJWYECTBEHHBIN aHamu3. XUMUYECKUe, (PU3UKO-XUMHUECKUE U
¢busznueckue mMetonsl aHanu3a. OCHOBHbBIE TPeOOBaHMSA K METOJAaM aHalH3a: Mpenen OOHapy>KeHus,
M30UpPaTETHLHOCTD, CICIU(PUIHOCTD, TPABUILHOCTh, BOCIPOU3BOAUMOCTb, IKCIIPECCHOCTH U Jp.

XUMHYECKHUE PABHOBECHUSI B AHAIMTHYECKON XUMUU. BBeneHue B KOJMYECTBEHHBIN aHaJu3.
XUMHUYECKHUE METOJAbl KOJUYECTBEHHOTO aHain3a. CoCTOsSHHWE HWOHOB JJIEMEHTOB B PacTBOpax.
XVWMHUYECKHE PaBHOBECHUS M AHATUTHUYECKUE pEaKIMU. ['OMOreHHOE€ M TE€TepOT€HHOE PaBHOBECHS.
KoHcTantsl paBHOBeCHs TEpMOJAMHAMHUYECKAsi, KOHIICHTPALIMOHHAs, yCIIOBHAsI. CBS3b MEXIy HHMHU.
KonnuecTBeHHbIll aHanmu3. XUMHUYECKHE METOJbl KOJMYECTBEHHOI'O aHaliHu3a: TpaBUMETpUS U
tutpuMeTpusi. CyIIHOCTh TPaBUMETPUUYECKOTO METO/Ia aHAM3a U TPAHUIIBI €0 MPUMEHUMOCTH.

OCHOBHBIE  TOJIOKEHUS TUTPUMETPUUYECKOTO aHaIW3a. TUNbl XUMHUYECKUX  PEaKIHid,
WCTIONB3YEMBIX B THUTPUMETPUM, W TpeOOBaHUs, TNpEnbsBIsSeMble K HUM. I[Iporonmuruueckue
paBHOBECHSI B AHATIMTUYECKOM XMMHH. Te€OpeTHYeCKHEe OCHOBBI KHUCIOTHO-OCHOBHOTO THUTPOBAHUA.
PaBHOBeCHST B cHCTEME «KHCIIOTA - COMPSIKEHHOE OCHOBAaHUE - PACTBOPUTENH» ABTOMPOTOJIA3 BOJIBI.
Cusa KHCIOT M OCHOBaHMH B BOAHBIX pacTBopax. KHCIOTHO-OCHOBHOE paBHOBECHE B
MHOTOKOMIIOHEHTHBIX CHCTeMaX. bydepHble pacTBOpBI; WX CBOWCTBA; MPUMEPHI HCIOJIH30BAHMS.
Bydepnas emxoctsh. Brruncienne pH pacTBOpPOB MPOTOIWTOB Pa3NUYHON CHIIBI, MOJUMPOTOIUTOB,
amponuToB, OydepHbIX pacTBOPOB. Peakiuu OKHCICHHs - BOCCTAHOBJICHUS B KOJUYECTBEHHOM
ananuze. CTaHIapTHBIN U peanbHbIi ((popMaTbHBIN) MOTEHIIHATB OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX
cucteM. @DaxkTopbl, BIUSAIONIMEC HA BEIUYHHY OKHCIHUTEIHLHO-BOCCTAHOBHUTEIBHOTO IOTEHITHANA:
KOHIIEHTpAIlMsl OKHUCJICHHON © BoccTaHOBIeHHOW (opm. pH pacTBopa, mpoTekaHue MTOOOUHBIX
peakmuii KOMIUIEKCOOOpa3oBaHusl M 00pa3oBaHMS OCaaKa, MOHHAs Cuiia pacTBopa. OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHOE paBHOBecHE. KOHCTaHThI paBHOBECHS] OKHUCIHUTEIBHO - BOCCTAHOBUTEIBHBIX
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peakuuii. HanpaBnenue, nNoaHOTa NPOTEKaHUS, CKOPOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuuid.

Kommiekcomerpusa. Kommekconomerpuueckoe TutpoBanue. Heopranmdueckne u opraHu4deckue
TUTPAHTBI B KOMIUIGKCOMETpHH. TpeOoBaHUS, NPEIBSABISEMBbIE K PEAKIUSIM TUTPOBAaHUS B
KOMIUIEKCOMETpUH.  Vcnonp3oBaHuWe  MOIMAMUHOKApOOHOBBIX  KHCIOT W HX  cojJedl B
KoMIUIeKkcoHOMeTpur OCOOCHHOCTH pPEaKIMH KOMILIEKCOOOpa3oBaHusi MOHOB MeTawioB ¢ DJTA B
3aBucuMoctd oT pH. KoHueHTpannoHHas U yclIOBHAas KOHCTAHTa YCTOMYMBOCTH KOMILUIEKCOHATOB.
Br160op onTUManbHBIX YCIOBHIA KOMILIEKCOHOMETpHYecKoro TutpoBanus (pH, OydepHsriii pacTBop) Ha
OCHOBE pacyeTa yCIOBHBIX KOHCTAHT YCTOWYMBOCTH KOMIUIEKCOHATOB.

Xumuueckass cBsi3b. OCHOBHBIE OCOOCHHOCTH XHMMHYECKOTO B3aUMOACHCTBUS (XHMHUCCKOM
CBSA3M) M MEXaHM3M O00pa3oBaHUs XHUMHUYECKOW CBsA3H. OCHOBHBIE THIIBI XHUMHYECKOW CBS3U:
KOBAQJICHTHAsl, MOHHAs, METaJUIM4YecKas. BaJleHTHOCTh XMMHYECKUX OHIIEMEHTOB. BajeHTHOCTH C
no3unuu Teopun BajaeHTHBIX cBsizert (BC). ['mbpuauzanms. Teopus monekynsapHbix opoutaneit (MO).
CrpoeHue U CBONCTBA MPOCTEUIINX MOJIEKYJ. XHMMHUYECKasi CBSA3b B KOMIUIEKCHBIX COCJAMHEHHUSX U
O0COOCHHOCTH UX CTPOCHHUS.

MexMoIIeKyIsIpHOE B3aWMO/ICHCTBHUE. Bonopoanas CBSI3b. JloHOpHO-aKIeNnTOpPHOE
B3aUMOJICIICTBUE MOJIEKYIL.

XuMHsl BeIIeCTBA B KOHJCHCHPOBAHHOM COCTOSIHUU. ATpEraTHoe€ COCTOSTHME BEIIECTBA.
Kpucrannmueckoe cocrosuue. AHU30Tponus. (OCHOBHBIE THUIIBI KPUCTALUIMUECKUX PELIETOK.
[Momamopduzm. Uzomopdusm. AMopdHOE COCTOSHUE BEIECTBA, €T0 0COOCHHOCTH.

MeTtoabl Ka4eCTBEHHOI'0 aHAJIM3A.

KauectBennsiii ananu3. [loHsTHE O KaueCTBEHHOW aHAJIUTHYECKOM peakLUUU; aHAJIUTHYECKas
dbopma, aHATUTHYECKUE MPHU3HAKH. TpeOoBaHUS, MPEIbIBIsSEMble K KaUeCTBCHHBIM aHAUTHUYECKUM
peakuusM. THUIIBI aHaTUTUYECKUX XMMUYECKUX PEAKLUM, YCIOBUSA MX NPOBEIACHMS. AHaIUTHYECKAs
KJIacCu(pUKalKsg KaTHOHOB U aHMOHOB. [IpoOHbIN U cucTemMaTuuecKuil Xoi aHanusza. Mnentudukanus
HEOPraHUYECKUX COCIUHEHUH HA OCHOBE JIaHHBIX KAYECTBEHHOI'0 XMMHYECKOI0 aHAJIN3a.

MeToabl KOJTHYECTBEHHOI'0 AHAIU3A B AHAJTUTHYECKOH XUMHUHU

MeTonbl  KOIMMYECTBEHHOrO aHainu3a. ['paBumeTpuuyeckud aHanu3. CyniHOCTR METOa.
[IpeumymectBa u HepoctaTku. Ocaxkipaemass W rpaBuMeTpuueckas (GopMbl. YcCIOBUS TOJyYEHUS
ocagkoB. Pacuersl. TutpoBanue no merony ocaxjaeHus. OOmias XapakTepUCTHKA U MPaKTUYECKOe
IIPUMEHEHUE.

Tutpumerpuueckuil aHanu3. CyIIHOCTb, XapaKTEPUCTHMKAa M OCHOBHBIE TEOPETHUYECKHE
MOJIOKEHUsA. MeToabl TUTPUMETPUYECKOTO aHanus3a. lIpurorosieHue CTaHIAPTHBIX PacTBOPOB.
PacueTsl B THUTpUMETPHUYECKOM aHAIHU3E.

KucnorHo-ocHoBHOe TUTpoBaHMe. KpuBble TUTpOBaHUS, UX aHAIU3 U 3HadyeHUe. MHIMKaTOpbI
KHMCJIOTHO-OCHOBHOI'O TUTpOBaHus. IIpakTnueckoe npuMeHeHne MeToa.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHHUE. XAaPAKTEPUCTUKA M TEOPETUUYECKUE OCHOBBI
Merozaa. Kpusele TutpoBanusa. MHaukaropsl. [Ipaktnaeckoe NpuMeHEHHE.

Kommnexkconomerpuueckoe TUTpoBaHue. O01as XapakTepUCTHKA U TPAKTUYECKOE IPUMEHEHUE.

OU3NKO-XUMHYECKHE METOJbl aHanmu3a. (OCOOEHHOCTH W TpeuMyInecTBa. MOJEKyIsIpHBINA
abcopOunoHHbIi aHanu3. OCHOBHOW 3akoH cBeTomoriomeHus (3akoH byrepa-JlamGepta-bepa).
Onrtnueckass 1ioTHOCTh. CnekTpsl mnornomeHus. KadyecTBEHHBI M KOJWYECTBEHHBINM aHAIU3bI.
Amnmaparypa.

JlromunecueHTHbI aHanu3. OOmas XapakTepuCTHKa M TEOPETUYECKHE OCHOBBI METOA.
KauecTBeHHBIN 1 KOJIMYECTBEHHBIN aHanu3bl. Annaparypa. [Ipumenenne metona.

OMHCCUOHHBIA CHEKTPaIbHBIN aHanu3. TeopeTndyeckne OCHOBBI MeTo1a. DOTOMETPHS IITAMEHH.
Amnmaparypa U IpakTHYECKOE IPUMEHEHUE METOAA.

Konnykromerpuss.  Teopernmueckue  OCHOBBI — Mmertoja. llpsimas  KOHOyKTOMETpHUs U
KOHJIYKTOMETPUUYECKOE TUTpOBaHUE. BbicOkoUacToTHOE TUTpOBaHKe. [Ipumenenue.



Boneramnepomerpusa. [lonstue o0 mnoispusanuv  3JEKTpoAOB.  BosbTammeporpammel.
[Monsporpadus. Teopernyeckue oOCHOBHI momisiporpaduu. KadecTBEHHBIH U KOJTMYECTBEHHBIN
aHanu3bl. HoBble HanpaBieHus B pa3BUTUHN NOJsiporpaduu.
[Torennmometpus. OOmas XapakTEpUCTUKA € TEOPETHUYECKHME OCHOBBI Mertona. I[Ipsimas
MMOTEHIMOMETPHUSI U IOTEHIHOMETpUUECKOe TUTpoBanue. Annaparypa. I[Ipumenenue meroaa.
Xpomarorpadus. Knaccuduxarms meronos xpomarorpaduu. TeopeTndeckue mpecTaBIeHUs B
xpomatorpaduu. ['azoBas u skuukoctHas Xxpomarorpaduu. KayecTBeHHBIH W KOJTHMUECTBEHHBIN
ananm3bl. ToHKoCOHAsS xpomarorpadus. ['enb-xpomatorpadus. Annaparypa. [lpumenenue metona.

4.2. Conepxanue JeKiuii

Ounas gopma o0yueHus

/a

Kpatkoe conepxanue nekuui

Kou-
BO
4aCcoB

IpakTuyeckas
IIOArOTOBKA

BBenenne. AHanmuTHueckas ~XMMHUSL  Kak  Hayka. Vcropus  pa3BuTHS
AHATUTHYCCKOW XUMHUH. OCHOBHBIC TOHSTHS AHAJIWTHYECKONH XUMHUHU (METO
aHalM3a, METOJUKA ONPEACICHHS, KAaYeCTBCHHBIH XHUMHUYCCKHH aHaIu3,
KOJIMYECTBEHHBI XUMHUYCCKUN aHAIW3, HHCTPYMEHTAIBHBIE METOJbl aHAJIH3a,
(GYHKIMOHATIBHBIN, MOJCKYJSIpHBIA, (a30oBbIid  aHanu3). XapaKTEpUCTHKA
YYBCTBUTEIBLHOCTH aHAIMTUYCCKUX peaknuid. IlogroroBka mpoOBI K aHAIU3Y.
Cpennsist mpoba, oT60p cpefHeid mpoosl.

+

Teopun pacTBOpoB 31€KTpPOIUTOB. CuibHblE M cia0ble  AIEKTPOJIMTHI.
KoHuenTpanuss M akTMBHOCTH HMOHOB B pacTtBope. MoHHas cuna pactBopa.
IIpuMeHeHne 3aKOHa  JEHCTBYIOIIMX MacC B  AHAIMTHYECKOM  XHMMH.
XHUMHYECKOE paBHOBECHE. KoHncranTa XUMHYECKOTO paBHOBECHS
(KOHILIEHTpallMOHHAs!, TEPMOJIMHAMUYECKas]).

['ereporeHHble paBHOBECHS B CHCTEME OCAaJOK — HAaCBIIICHHBI pPacTBOP
MaJopacTBOPUMOro ayekTponuta. KoHCTaHTa pacTBOPUMOCTH. Y CJIOBHUSA
0o0pa3oBaHUsI M pACTBOPEHHUS OCAJAKOB MAaJOPACTBOPUMBIX 3JIEKTPOIUTOB.
HpoGHoe ocaxxaeHue u APoOHOE PAaCTBOPEHHUE OCATKOB.

I'paBumerpuueckuii anamm3. Knaccudukanus wmeronoB. OCHOBHBIE 3Tarbl
BBITIOJTHEHUS IPaBUMETPUUECKOTO oTpesieNIeHusl. Ocaxxnaemast u
rpaBUMETpUYECKasi JOPMBI.

[IpoTonuTnyecknue paBHOBECHS W HMX POJIb B AHAIUTUYECKOM XHUMHH.
[IporonuTuyeckas Teopus KUCIOT U ocHOBaHUU. [IpoTonuTnueckue paBHOBECHUS
B BoJie. KOHCTaHTBI KHCIOTHOCTH OCHOBHOCTH. Pacuersi pH xwucnor u
ocHoBaHus. [IpoTonuTnyeckue paBHOBecHsi B pacTBopax coieid. Pacuer pH B
pactBopax coinei. bydepHbsie pacTBOpbl, npuMeHeHue B aHanu3e. bydepnas
eMKocTh. Pacuet pH OydepHBIX pacTBOpPOB.

OKHUCIHUTENTBHO-BOCCTAHOBUTEIBHBIE paBHOBECHSI. OKHUCIHUTENBHO-
BOCCTaHOBUTEJIbHBIE IIOTEHIUAJIBI. Hamnpasnenue OKHCIIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakuuil. BiusHue paznuyHbiX (akTOpoOB Ha CKOPOCTh U
IIOJIHOTY [IPOTEKAHUs peakiuu. IIpumeHeHue OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN B AHATUTUYECKON XUMUU
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PaBHOBecus B pacTBOpax KOMIUIEKCHBIX COEIMHEHNN. KOHCTaHThI yCTOMYNBOCTH
Y KOHCTAHTBI HECTOMKOCTH KOMIIJICKCHBIX COCIUHCHHMN. Y CIOBHBIE KOHCTAHTBI
YCTOWYUBOCTH. Binsiaue Ppa3JInYHBIX (akTopoB Ha IIPOLIECCHI
KOMILIEKCO0Opa30BaHus. THUMBl KOMIUIEKCHBIX COEAMHEHUH, NPUMEHSEMBIX B
AQHAJIUTUYECKOM  Xumuu. [IpuMeHeHue  OpraHM4YecKuX  pearcHTOB B
AHAINTUYECKOU XUMHH.

KavecTBennslii xumuyecknii ananu3. Knaccupukanuss METOI0B KaueCTBEHHOTO
XMMHYECKOTO aHalin3a. AHAJIUTUYECKUE PEaKIMU U PEarcHThl, MPUMEHIEMbIC B
KauyeCTBEHHOM aHanu3e. KauecTBeHHBIN aHaIu3 aHHOHOB. KauecTBEHHBIN aHAIN3
OpPraHMYEeCKHUX BEIIECTB.

KonnuecTBeHHBIH XUMHAYECKUU a”HaIn3. Knaccudukamms METOJIOB
KOJIMYECTBEHHOTO aHanmu3a. TpeOoBaHWS K peakuusM B KOJIMYECTBEHHOM
aHanuze. IIpuMeHeHue KOJMYECTBEHHOIO0 aHajliM3a B AaHAJIM3€ MHUIIEBBIX
IPOAYKTOB.  VICTOYHMKM  IIOIpEHIHOCTEM  KOJIMYECTBEHHOIO  aHalu3a.
[IpaBUIBHOCTE HW  BOCHPOU3BOAMMOCTH  pe3ynbraroB.  Knaccuduxanus
norpemHocteit.  OneHka  Meroja  aHaiM3a IO NPABWIBHOCTH U
BOCIPOU3BOAUMOCTH. CpaBHEHHE METOI0B aHAJIN3a 110 BOCIIPOU3BOIUMOCTH.
XUMHUYECKUN TUTPUMETPUUECKUN aHan3. OCHOBHBIC TOHSATUS B TUTPUMETPUH.
TpeboBanus K peakiusM B TUTpUMeTpuH. CTaHAapTHBIC BEIIECTBA M THUTPAHTHI.
CriocoObl  BBIp2KEHUSI KOHIICHTpamwii pacTBopoB. Kiaccudukamuss MeTomoB
TUTPUMETPUYECKOr0 aHanu3a. [IpueMbl U criocoObl TUTPOBAaHMS. Y CTAaHOBJICHUE
TOYKH CTEXHOMETPUYHOCTH.

Kucnorno-ocHoBHOE TUTPOBaHUE (mporonuTOMETpUS).
Aunmumerpus. Ankanumerpus. WMuHaukatopsl MeTona, TpeOOBaHMSI K HUM.
Teopun (MoHHas, xpomodopmHasi, HWOHHO-XpomodopmHas) pH-UHIUKATOPOB.
WNHrepBan  u3MeHeHuss  okpacku  pH-mHIMKaTOpOB. Knaccudukamum
uHAMKaTopoB. KpuBble TUTPOBAaHUS B INPOTOJIUTOMETPUHU: pacueT, HOCTPOECHHUE,
aHanu3. BeiOop wuHzaumkaropa. TuTpoBaHME  IMOJMUIPOTOHHBIX  KHCIIOT.
[TorpemrHOCTH MPOTOIIMTOMETPUIECKOTO TUTPOBAHUS, UX PACUET U YCTPAHEHHUE.
Kommnekcumerpus. CymHocTh U Kiaccu@ukanmuss MeTtofoB. TpebGoBaHus K
peakuusaM.  KommiiekcoHomerpusi. PaBHOBecHsi B BOJHBIX — pacTBOpPax
KOMIUIEKCOHOB. CocTaB U CBOICTBa KOMILUIEKCOHATOB. MeTalIoXpOMHBbIE
UHAUKaTOpbl. BeiOOp MHIMKaTOpOoB. KpHBBIE TUTPOBAHUS: pacyeT, IOCTPOECHUE U
aHanu3. [lorpemiHOCTH MeToAa KOMILJIEKCOHOMETPHM, HX MPOUCXO0KICHHE,
pacueT M ycTpaHeHue. MepKypuMeTpHUECKOE TUHTPOBAHHUE.

OKHCANTENBEHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE (penokcuMeTpus).
Knaccugukarus penokemerooB. GukcupoBaHUe TOYEK CTEXHOMETPUUYHOCTU B
penokcuMerpun. Penokc-unaukaropsl. MIHTEpBa M3MEHEHUs OKpPAaCKH pEeIoOKC-
uHAuKaTopoB. KpuBble THUTpOBaHHWSA: pacueT, MOCTPOCHHE M aHaiu3. Bwibop
unaukatopa. [lorpemnoctu pegokcumerpun. [lepmanranatomerpus. CynHocTh
METOAa, THUTPAHT U €ro IpUroTOBIIEHHE, craHgaprusauud. HMonomerpus.
CymHOCTh METOJa, THUTPAHTBI, UX IPUTOTOBJICHHE, CTAaHAAPTHU3aLUsA, YCIOBUS
TuTpoBanus. HAMKaTop, 0COOEHHOCTH €ro npuMeHeHus. [I[pumenenue MeTo10B
B AaHAJINW3€ IMHIIEBBIX HNPOAYKTOB. [Ipyrme MeToapl peIOKCHUMETPUH
(TmxpoMaToMeTpusi, OpOMATOMETPHsI, IEPUMETPHS U JP.).
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Oomas XapaKTepPUCTUKA WHCTPYMEHTAIbHBIX METOJI0B a”HaJm3a.
Knaccudukanus, npenuMyIiecTBa 1 OrpaHudeHHS.

Onrtuueckre  (CIIEKTpadbHBIE W HECIEKTPAJTbHBIE)  METOJbl  aHaju3a.
[IpoucxoxaeHre CHEKTPOB TMOTJIOLIEHUS U u3nydeHus. KadecTBeHHbIN u
KOJINYECTBEHHBI CHEKTPAIbHBIN aHanu3. @OTOMETpUs IUIAMEHU, KaK BapUaHT
AMHUCCUOHHOTO CHEKTPAILHOrO aHainu3a. [Ipouecchl, MpoOUCXoase B IUIAMEHU
ropesiku. [IpuMeHeHne MeTo1a 1l aHaJIn3a MUIIEBBIX MPOIYKTOB.
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MonekyspHbIii CHEeKTPaJbHBIA aHadu3 B YAbTPa(UOIETOBOM U BHIUMOMN
obnactsax. Ilpupona 37M€KTPOHHBIX CIEKTPOB IOIVIOIIEHHMS HEOPraHUYECKUX M
OpraHMYECKUX  COECIMHEHMH.  3aKOHBl  CBETONOIVIOUICHMS.  MOJSIpHBIH
K03 puuMeHT cBeTonoromeHus. MeToibl MOJEKYISIpHOro abCcopOLMOHHOIO
aHaimM3a  (KOJOpUMETpus, boToxomopuMeTpHS, CreKTpo(oTOMETpHS).
KonnyecTBeHHBIN (POTOMETPUUYECKHUM aHAIN3, IPSIMasi U KOCBEHHas! POTOMETpPHUS.
['uOpuiHbIE METO/IBI AHATIN3A.

12

ATOMHBIN aOCOpPOIMOHHBIN MeTon aHanu3a. JIFOMHUHECIIGHTHBIH —aHaJIn3.
CymHocTs MeTofa, npupoaa (mayopecuennuu. OCHOBHBIE XapaKTEPUCTUKH U
3aKOHOMEPHOCTH JTIOMUHECHICHINH. KonmrmuecTBeHHBINH (PIIyOpeCIICHTHBIA aHAJN3.
Jlpyrue onTHYeCKHEe METOIbl aHalu3a: pedpaKkTOMETpHs, MOIIPUMETPHS,
TypOuguMerpusi U Hedenomerpus. [I[puMeHeHre METOA0B B aHAJIW3€ IHUIIEBBIX
MIPOJIYKTOB.
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DnekTpoxumMuueckrue Metoanl aHanuza. Kiaccudpukanus meronos. Metoasl 6e3
HAJIOKEHUsSI M C HAJOKEHHEM BHEIIHErO NoTeHuuana. lIpsmeple U KOCBEHHBIE
METO/BI.

[TorennromeTpusi. DNEKTPOJHBIN MOTEHIMAN, (PaKTOPHI, BIUSIOIINE HA HETO.
CraHgapTHBII M WHIUKATOPHBIA AIEKTPOJABI, BBIOOP CHCTEMBI SJIEKTPOJOB.
IIpsiMasg u KOCBeHHas nmoreHuuoMerpus. IIpenmyinecTsa U HEAOCTaTKU METOJA.
[IpuMeHeHue B aHaM3€ MUILEBBIX IPOIYKTOB.

Konnykromerpus. Ilpsimas m KocBeHHast KoHAykromerpus. Oobnactu
npuMeHeHusd. [IoHAaTHe 0 BBICOKOYACTOTHOM TUTPOBAHUU. DIEKTPOIPABUMETPUS.
Kynonomerpuuecknii  aHamu3. IIpsAmas #W  KOCBEHHas  KyJOHOMETPHS.
OcoOenHocTd (UKCUPOBAHUS TOUYKH CTEXHUOMETPUYHOCTH B KYJIOHOMETPHH.
IIpuMeHeHne KyJTOHOMETPUYECKOTO TUTPOBAHUS.

Bonbramnepomerpus.  Ilonsiporpaduueckuit  ananu3.  BonbprammepHas
xapakTepucTuka. KauecTBeHHBIH U KOJMYECTBEHHBIA aHAIN3 B MOJIApOrpaduu.
AmnepomMerpuueckoe TUTpoBaHue. [IpuMeHeHre MEeTOA0B BOJbTAMIIEPOMETPUH
B aHAJIN3€ MUIIEBBIX MPOAYKTOB M OOHEKTOB OKPYKAIOIICH CPEIbI.
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Mertonbl KOHLEHTpUpoBaHUs M pasfeneHus. Kiaccudukauus MeTooB

(ucmapeHue,  O30JICHME,  OCaXKICHUE,  COOCAKAEHHE,  KPUCTAIUIM3ALU,
HKCTpaKLUs, n30upaTenbHas ajcopouus, xpomartorpadus). IKCTpakuusi. 3aKoH
pacnpenenenus Hepuera-lllunosa. Koncranta u ko duuneHT pacnpenesexus,
CTeNeHb M3BJIeUEeHHUs, (QakTop paszneneHus. Kiaccuduxanus sKCTpaKIIMOHHBIX
CUCTEM, IIPUMCHACMBIX B aHAJIU3C.
Xpomarorpaguueckue MeToAsl pasfeneHus. CymHOCTh  Xpomatorpagum.
Knaccugukaius MeToI0B 10 MEXaHU3MY PAa3JIeIeHHUsI, arperaTHOMY COCTOSHHIO
¢a3, 1o cmoco0y OTHOCHTENIBHOTO mepememieHuss ¢a3, M0 TEXHHKe
JKCIepUMeHTa.  AncopOuuoHHass — xpomatorpadus.  PacnpenenurenbHas
xpomarorpadusa. KauecTBeHHble M  KOJMYECTBEHHBIE XapaKTEPUCTUKH B
xpoMmarorpaguu  Ha  TUIOCKOCTH W B KoioHke. OCHOBBI  TeOpHUH
Xpomarorpaduyeckoro pazaeneHus.

['azoBast  xpomatorpadus. CymHOCT, MeToAa. YCIOBHS — aHalu3a.
KadecTBeHHBII U KoNWYecTBEHHBbIH aHanu3. KoMOWHUpOBaHHBIE METOJIBI
(XpomaTo-Macc-CreKTPOMETPHS).

Hrtoro

32

15%

3aounas popma o0yueHust
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/a

Kparkoe conepsxanue nekiuit

Koi-
BO
4acoB

IIpakThueckas
IIOArOTOBKA

BBenenue. AHamuTHueckas xuMusa Kak  Hayka. Mcropus  pa3BuUTHSA
QHAINTUYECKON XUMHHM. OCHOBHBIE NOHSTHUS AHAIUTUYECKOM XUMHH (METOJ
aHaJau3a, METOAMKA ONpENeNCHUs, KAayeCTBEHHbI XMMHWYECKUN aHaIu3,
KOJIMYECTBEHHBI XMMHMUYECKUH aHAJIW3, MHCTPYMEHTAJIbHbIE METOJ/bl AHAIU3a,
(GYHKIMOHATBHBIN, MOJEKYJSIpHBIA, (Ha30BBIA  aHANW3). XapaKTepUCTHKA
YyBCTBUTEIBHOCTH aHAIMTHUECKUX peakuuid. [loaroroBka mpoObl K aHAIU3y.
Cpenusis npoba, oTo0p cpeaHeid mpoOkI.

Teopun pacTBOpOB 3MEKTPOJAUTOB. CHIIBHBIE U ClIa0ble  AJIEKTPOJIMTHI.
KoHueHTpanus M akTMBHOCTH MOHOB B pacTtBope. MoHHas cwia pactBopa.
IIpumeHeHne 3akOHa JCUCTBYIOIIMX MacC B AHAIUTUYECKOM XUMUMU.
XUMHUECKOe paBHOBECHE. Koncranra XUMUYECKOTO paBHOBeCHUS
(KOHLIEHTpaLlMOHHAs!, TEPMOJIMHAMUYECKAs]).

['ereporenHble paBHOBECHSI B CHUCTEME OCAJOK — HACBIIICHHBIA pPAacTBOP
MaJopacTBOPUMOro  3ieKTposnta. KoOHCTaHTa pacTBOPUMOCTHU. Y CIIOBUSA
o0pa3oBaHUsI U PACTBOPEHUS OCAJAKOB MAaJIOPACTBOPUMBIX 3JIEKTPOIHUTOB.
JpoOHoe ocaxaeHue u ApoOHOE PAaCTBOPEHHUE OCATKOB.

+

KauecTBeHHBIM XMMHYECKHI aHAJIU3. KJ'IaCCI/I(bI/IKaHI/IH MCTOAOB Ka4C€CTBCHHOI'O
XHMUYECKOr0 aHajau3a. AHAIMTUYCCKHUE PCakiunu U pCarCHTbl, IPUMCHACMBIC B
KadecTBEHHOM aHaynm3e. KadecTBeHHBIN aHanu3 aHMOHOB. KauecTBeHHBIN aHAIN3
OpTraHU4YCCKUX BCIICCTB.

KonuuecTBeHHBII ~ XMMHUYECKUMH  aHaJM3. Knaccugpukanus ~ meronoB
KOJIMYECTBEHHOr0 aHanu3a. TpeOoBaHMS K peakuusM B KOJIUYECTBEHHOM
aHaymze. lIpuMeHeHMe KOJIMYECTBEHHOIO aHajlW3a B AaHAJIU3€ IHIIEBBIX
IPOAYKTOB.  VICTOYHMKM  DOTpEemIHOCTEH  KOJIMYECTBEHHOIO  aHaJIM3a.
[IpaBUABHOCT W BOCHPOM3BOAMMOCTh  pe3ynbTaToB.  Kiaccudukarus
norpemHocred.  OmneHka  MeToJa — aHajluM3a 1O  HPaBWIBHOCTH U
BOCIPOU3BOAMMOCTH. CpaBHEHHE METOJIOB aHAJIN3a IO BOCIIPOU3BOJUMOCTH.

O6mas XapaKTepUCTHKA MHCTPYMEHTAJIBHBIX METOJI0B aHaJu3a.
Knaccugukanus, npenMyiiecTBa 1 OrpaHudeHHUs].

Ontuueckue (CHEKTpalbHblE W HECNEKTpalbHbIE) METOJbl aHAJIN3a.
[IpoucxoxaeHue CIEeKTpOB NOIJIOUIEHUs W u3nydeHus. KauyecTBeHHBIH U
KOJIMYECTBEHHBIA CHEKTPAJIbHBIN aHanu3. PoToMeTpus IUIAMEHH, KaK BapHaHT
AMHUCCHOHHOTO CIEKTpajbHOro aHaiu3a. llporeccsl, mpoucxoasuue B MIaMEeHU
ropenku. [Ipumenenre MeToa s aHaJIM3a MUALIEBBIX POAYKTOB.

Mertonbl KOHIIEHTpUpOBaHUs U pazneneHus. Kiaccupukanuss MeTonos
(ucmapeHue,  O30JIGHHE,  OCaXJIEHHE, COOCaXJIEHHe, KpUCTAIUIM3alMs,
AKCTpaKIus, n3duparenbHas ajgcopOuus, xpomarorpadus). DKCTpakius. 3aKOH
pacrnipenenenust Hepucra-1lIunosa. Koncranrta u ko3¢ ¢uiyeHT pacnpenenenus,
CTeNeHb W3BiIeueHUus, QaxkTop pasneneHus. Krmaccudpukanus sKCTpaKIIMOHHBIX
CUCTEM, IPUMEHSIEMBIX B aHAJIM3E.

Hroro

15%
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4.3. Coaep:xanue JJaDOPATOPHBIX 3AHATHH

Ounas popma o0OyueHust

=
S <
Ne Kon- | 5 5
I /;1 HaunmeHnoBaHue 1a00paTOPHBIX 3aHATUH BO =5
=
4acoB g e
=
1. | Ompenenenue cynbhaT-uOHOB 2 +
2. | Otnenenye Kaablysl OT MarHusi M ONpeieJeHue KalbLus 2 +
3. | Peaknuu Ha KaTHOHBI | aHATUTHYECKON TPYIIIBI 2 +
4. | Peakuuu Ha katnons! Il aHaIUTHYECKON IPyIIIIBI 2 +
5. | KauecTBeHHbIE peakllMy HAa AaHUOHBI 2 +
6. | AHanM3 HEM3BECTHOT'O CYXOT0 BEIIECTBA 4 +
7. | OcaauTebHOE TUTPOBAHUE 4 +
8. | KucinoTHO-OCHOBHOE TUTPOBAHUE 2 +
9. | KommiiekcOHOMEeTpHIECKOe THTPOBAHUE 2 +
10. | OkHCINTETHLHO-BOCCTAHOBUTEILHOE TUHTPOBAHUE 2 +
11. | ®oromerpuyeckuil aHaIu3 2 +
12. | KongykromeTpruyeckuil aHamms 2 +
13. | IloTeHnMOMeTpHUYECKHIA aHATIN3 2 +
14. | KynoHomeTrpuueckoe TUTPOBaHHUE 2 +
Hroro 32 25%
3aounas ¢popma o0yueHusn
g s
Ne Kon- | =
. /IT HanmenoBaHue 1a60paTOpHBIX 3aHATUI BO £ S
2=t
4acoB ';:“i e
1. | KucnorHo-ocHOBHOE TUTPOBAaHHE 2 +
2. | OKUCIUTENBEHO-BOCCTAHOBUTEILHOE TUTPOBAHHE 2 +
3. | PoToMeTpHUYECKUI aHATU3 2 +
HTroro 6 25%
4.4. Conep:xanne NPAKTHYECKUX 3aHATHI
[TpakTHyeckue 3aHATHs yU€OHBIM IIJIAHOM HE IPEAYCMOTPEHBI
4.5. Buabl u copepxaHue CaMOCTOSITeIbHON PadoThI 00y4arouXcst
4.5.1. Buzel caMOCTOSATENBbHOM paboThl 00yUYaromMXcst
KonnuecTBo yacos
Bunel camocTosiTenbHON paboThl 00yYaronuxcs ITo ounoit ITo 3a04HOM
dbopme dbopme
oOyudeHus o0OyudeHus
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HOIIFOTOBKa K IPAKTHUYCCKUM 3aHATHIAM -

[ToaroToBka K 1a0OpaTOPHBIM 3aHATHUSM U K 3aIIUTE 24 18
1a60paToOpHBIX paboT
BrItotHEHIE KOHTPOIBHOW paboThI - 28
CaMOCTOATEIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 20 42
ITonroroBka K NpOMEKYTOYHON aTTECTAllUU - 4
Hroro 44 92
4.5.2. ConepxaHue caMOCTOSTEIIbHON pabOThl 00yUYarOImUXCs
Kon-Bo
Ne 4acoB
i HanmeHnoBanue TeM 1 BOIIPOCOB o CTpa—
¢bopma thopma
00yueHHs 00yueHHs
1 MeTposorust XMMHUYECKOro aHanu3a. VICTOYHUK OMNOOK KOJHMYECTBEHHOTO 4 6
aHasm3a.  [IpaBWIBHOCTB M BOCHPOM3BOAMMOCTH  PE3YJIbTATOB
KoJn4yecTBeHHOro aHanusa. Knaccudukanus ommOOK KOJIMYECTBEHHOTO
aHaJiM3a (cucTeMaTHYecKHe M ciydaiiHble owmuOku). CraTucTuuyeckas
00paboTKa M MpeICTaBICHUE PE3yIbTATOB KOJTHMUECTBEHHOTO aHAIN3A.
2 IIepBruHbIE U BTOPUYHBIE CTAHAAPTHBIE PACTBOPBI B KHUCIOTHO-OCHOBHOM 4 10
TUTPOBAHHUHU.
3 Oprannyeckue peareHTbl. lloHsATHE O (QYHKIMOHAIBHO-aHAIUTUYECKOM 6 10
rpynne. OCHOBHBIE THUIBl COEIMHEHUH, O00pa3yeMbplX C Y4YacTHEM
OpPraHMYECKUX PEeareHToB. XeJaThl U BHYTPUKOMIUIEKCHbBIE COSMHEHMUSL.
4 MeToapl KadecTBEHHOTO aHanM3a. AHAJIMTHYECKas KIACCU(PUKAIHS 6 12
AHUOHOB U KaTHOHOB.
5 [ToctpoeHne u aHanu3 KPUBBIX TUTPOBAHUS OJHO- U MHOTOOCHOBHBIX 6 12
KHUCJIOT U OCHOBaHMN. BiMsHue pa3nuuHbIX (GakTOpPOB Ha BEIMUMHY CKauKa
TUTpOBaHUA. KHCIOTHO-OCHOBHBIE MHAUKATOPBI. [IpuMepsl MpakTHUECKOTO
MIPUMEHEHHUSI METO0/1a KHCIOTHO-OCHOBHOT'O TUTPOBAHMUSI.
6 KpuBble OKHCINTENBHO-BOCCTAHOBUTEIBLHOTO THUTPOBAaHMA.  DakTopsl, 6 14
BIIUSIIOLIME Ha BEJIWYUHY CKadyka TUTpoBaHMs. OOHapyKeHHEe KOHEUHOM
TOYKH TUTPOBAHHS.
7 CymHoCTh MeTOJa KHCIOTHO-OCHOBHOTO THUTPOBAHMS B HEBOJIHBIX 6 14
cpenax. BrnusHue mnpupoasl pactBopurens Ha CuUly (KHUCIOTHOCTb,
OCHOBHOCTbH) PACTBOPEHHOr0 mpoTonuTa. [I[ppumeHenre Merona KUCIOTHO-
OCHOBHOI'O TUTPOBAHHUS B HEBOJHBIX CPENIAX.
8 BricokoaddexTrBHas KHUJIKOCTHAs xpomatorpadus (BOXKX). 6 14
[Tpumenenne BOXKX B aHanu3e numieBbIX MPoAyKTOB. XpoMaTorpadpus Ha
IJIOCKOCTH (Ha Oymare v B TOHKOM cioe). lonooOMeHHast xpoMaTtorpadusi.
Honutel. HMoHooOMeHHOe  paBHOBecue. MeToasl  HMOHOOOMEHHOM
xpomMarorpadumu.
Hroro 44 92

5. YueOHO-MeTOANYeCKOe o0ecTieYeHne CAMOCTOATEILHOH padoThl 00y4aoIuXcs 1Mo

JUCIHMUIIJINHE

Y4eOHo-MeTonu4YecKue pa3pabotku umerotes B Hayunoit  6ubnuoreke ®I'bBOY BO HOxHo-
VYpanscknii 'AY:

1. 'maponu3z conelt [DAEKTPOHHBIA pecypc]

: Meroa. Yka3. Jlnms camocToATenbHOM paboThI

CTYJEHTOB [0YHOW M 3a04yHOU (opMbl 00yueHus HampasieHuil 35.03.06 Arpounskenepus, 13.03.02
OnexTposHepreTka M 3nekTporexHuka, 19.03.02 IlpoaykTel nUTaHWs U3 PACTUTEIBHOIO CBIPBA,
23.03.03 Dkcmryaranus TPaHCIIOPTHO-TEXHOJIOTHYECKAX MAIIMH W KOMILJICKCOB, CIEIHATLHOCTH
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23.05.01 Hazemubie TpaHcmopTHO-TexHOJornyeckue cpencta] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arpontkenepun .— YemnsOunck: FOxuo-Ypansckuit [AY, 2019 .— 18 c.
: Tabn. — C mpun. — bubmmorp.: c. 18 (3 nHa3p.)— 0,3 MB.— JlocTyn u3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpraHM4eCKMX COEAUHEHMH [OneKTpoHHBI pecypc] : Meron. VYka3. [lnd
CaMOCTOSATENIbHOW pabOThl CTYJIEHTOB [0OYHON W 3a04HOW (opmbl 00ydeHUs HampasiaeHuid 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IlpoaykTsl nutaHus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrutyaramus TpaHCIOPTHO-TEXHOJIOTMYECKMX MAIMH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxno-Ypansckuit 'AY, MucTtuTyTr arpounkenepun .— YensOunck: HOxHO-
VYpansckuii ['AY, 2019 .— 29 c. : win., Tabn .— C npui. — bubmmorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JOoKaIbHOH cerr. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DIeKTposiu3 BOJHBIX PACTBOPOB coJyiell [DNeKTpoHHBIM pecypc] : meroa. Yka3z. Jlns
CaMOCTOSITEIILHOM pabOThl CTYICHTOB [OYHOW W 3a04HOU (opmbl 00yueHus HampasieHui 35.03.06
Arpounenepus, 13.03.02 Dnextposnepretuka u 3nekTporexHuka, 19.03.02 ITpoaykTel nutanus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyatanus TpaHCIOPTHO-TEXHOJOTHYECKUX MAIUH |
KOMIUIEKCOB, cneruaibHocTe 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOITMYECKUE CPEACTBa] / COCT.
E. K. Bbarosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpounxenepuun .— Yensabunck: HOxHo-
VYpansckuii 'AY, 2019 .— 20 c. : Tabn. — C npui. — bubnuorp.: ¢. 20 .— 0,2 MB .— Hoctyn u3
JokanbHOM cern. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCINTEIbHO-BOCCTAHOBUTENBbHBIE PEAaKIMK [DIEKTPOHHBIN pecypc]| : merton. Yka3. s
CaMOCTOSITENIbHOM paboThl [Asi1 OakanaBpoB OYHOW W 3a04HON (QopMbl 00ydeHHs HaIpaBlICHUN
35.03.06 Arpounxenepusi, 13.03.02 Dnexrposnepretrka u snekrporexHuka, 19.03.02 IlpomykTsl
MUTAHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCIOPTHO-TEXHOJOTUYECKUX MAILUH U
KOMIUICKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. batoBckas ; IOxHo-Ypansckuit 'AY, Uactutyr arpounkeHepun .— Yensounck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn U3 JIOKQJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmoaunamuka. KuHetnka [OneKTpoHHBIN pecype] : meroa. Yka3z. s caMOoCTOSATENbHON
paboThl CTYIEHTOB [0YHOM M 3a0uHOM (opMbl 00yueHus HampasieHuid 35.03.06 ArpouHxeHepus,
13.03.02 DnexrposHepretuka U 3nekrTporexHuka, 19.03.02 IIpoaykTsl nmUTaHUS W3 PACTUTENBHOIO
ceipbst, 23.03.03 DOkcrutyartanusi —TPaHCIOPTHO-TEXHOJIOTHYECKUX  MAIIUH U KOMIUIEKCOB,
cneunanbHoctn 23.05.01 Haszemuble TpaHCmoOpTHO-TeXHosornueckue cpenctsal / cocr. E. K.
barosckas ; FOxuo-Ypansckuit 'AY, Unctutyt arpounxenepun .— Yensiounck: KOxHo-Ypanbckuii
Ay, 2019 — 12 c. : tabn. — bubmmorp.: c¢. 12 .— 0,2 MB .— JlocTyn U3 JOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. @DoH/ O1LIEHOYHBIX CpeaCTB 1Jisl MPOBCACHUA
l'lpOMG)KyTO'-IHOfI aTTeCTalluu oﬁyqammnxcsi o AMCHUIIJIMHE

Jliss ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatomuxcst TpedoBanusim PI'OC
BO pazpabotan QoHJ OLIEHOYHBIX CPENCTB I TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IMPOBEIECHUS
MPOMEKYTOUHOW aTTecTalMu OOydaromuxcss Mo JucuuiUinHe. @OHA OLEHOYHBIX CPENCTB
npeacrasieH B [Ipriioxenun.

7. OcHOBHASI M JONOJTHUTEIbHAS y4eOHAasl IUTepaTypa, He00X0AMMAs JIsl OCBOECHHS
AUCUHUILTHHBI
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http://192.168.0.1:8080/localdocs/himi/9.pdf
http://nb.sursau.ru:8080/localdocs/himi/9.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://nb.sursau.ru:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://nb.sursau.ru:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/12.pdf
http://192.168.0.1:8080/localdocs/himi/13.pdf
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

OcHoBHas U JOTIOJIHUTENbHAS yueOHas 1uTeparypa umeercs B Hayunoit  Oubnuoreke u
ANEKTPOHHOU HH(pOpMamOHHO-00pa3oBarensHO cpene @I'BOY BO I0xHO-Ypansckuii [AY.

OcHoBHas:

1. Tlammnun, B. A. Heopranuueckue 1 OpraHn4eckue COSAMHEHNSI 3arPA3HSIIOIINX BEIIECTB :
yueOHoe mocobue / B. A. [Mammuun, M. A. XypasneBa, H. U. 3yOpeB. — Mocksa : PYT
(MHMUT), 2020. — 168 c. — Tekcrt : 2neKTpoHHBIN // JIaHb : AIEeKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/175932

2. 3aiinesa, T. A. buoxumudeckue MeTobl MepepaboTKH TEXHOTCHHBIX OTXOJOB : ydeOHOe
nocobue : B 2 yactax / T. A. 3aiinesa, JI. B. Pynakoga, E. C. beauk. — Ilepms : [THUITY, [6. r.].
— Yacts 1 : buonoruyeckas ouncTka CTOYHBIX BOJA B aspoTenkax — 2015. — 226 c¢. — ISBN
978-5-398-01525-6. — TekcT : anmekTpoHHbIH // JIaHb : 3JeKTpOHHO-OMOIMOTEeUHAs CUCTeMa. —
URL: https://e.lanbook.com/book/160932

3. XumHuueckre METOJbl M3YyUEHHUs COCTOSIHMSI OKpYKarolle cpensl : yueOHoe mocobue /
cocraputenn O. b. Kysnenosa [u ap.] ; mox obmeit penakuumeit O. b. Kysnenosoii, 3. B.
Kupeepoit. — Bonorga : Bol'Y, 2014. — 248 c¢. — ISBN 978-5-87851-556-6. — Tekcr :
3JIEKTPOHHBIN // Jlann : AIIEKTPOHHO-OMOIMOTEUHAS cucTema. —
URL: https://e.lanbook.com/book/93132

JlonmostHUTEIbHAS:

1. BepmmmnuH, B. U. Ananutndeckas xumus : yueOHuk it By3o0B / B. 1. Bepmmnun, U. B.
Bnacosa, U. A. Hukudoposa. — 4-e u3zn., crep. — Cankrt-IlerepOypr : Jlanb, 2022. — 428 c. —
ISBN 978-5-8114-9166-7. — TekcT : 5aeKkTpoHHBIA // JlaHb : 3JIEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/187750

2. KpacuukoBa, E. M. Ananutndeckas xumus : ydeOHO-MeToauueckoe mocobue / E. M.
Kpacuukora, H. A. Komaesa, I'. 0. AuapeeBa. — 2-e uzn., gon. — Jlunenxk : Jlunenkwii I'TIY,
2019. — 127 c. — Texkcr : anekTpoHHBIH // JlaHb : anekTpoHHO-Onbmmorevnas cucrema. — URL:
https://e.lanbook.com/book/146698

3. AnanuTtudeckast Xumus : yueOHoe rocobue : B 2 yacTsax / cocraButens B. C. [Tucapesa.
— Tompsartu : TI'Y, 2019 — Yacts 2 : KoanuectBennbiii ananusz — 2019. — 149 ¢. — Tekcr :
AJIEKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/140168

8. Pecypchl uH(pOpMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn « AHTepHeT», HEOOX0AUMbIE
JJIS1 OCBOCHMS IV CHUTLTHHBI

1. EnnHoe OKHO A0CTyMa K yueOHO-MeToIn4ecKuM pazpaboTkam https://toypray.pd
2. OBbC «Jlanby» http://e.lanbook.com/
3. Yuusepcurerckas 6udanoreka ONLINE http://biblioclub.ru

9. MeToaundyecKkue YKazaHud AJad oﬁyqamnmxca 0 OCBOCHHIO JUCHHUIIJIMHbBI

Y4eOHo-MeToanYeCcKue pa3paboTku umeroTcst B Hayunoit  Oubnuotexe u 3IEKTPOHHON
uHpopmanroHHo-o0pazoBarensHOi cpene PI'BOY BO FOxHO-Ypansckuii [AY:

VYuebHo-MeTotmueckue pa3paboTku umerorcst B Hayunoit  6ubnmoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. Tugponusz coneii [DnekTpoHHBIA pecypc| : meTon. Yka3. s camocTOsTeNnbHON paboThI
CTYIEHTOB [O0YHOW M 3a04yHOU (opMbl 00yueHus HampasieHuil 35.03.06 Arpounskenepus, 13.03.02
OnexTposHepreTka M 3nekTpoTexHuka, 19.03.02 IlpoaykTel nuUTaHWs U3 PACTUTEIBHOTO CBIPBS,
23.03.03 DOkcruryaranusi TPAHCTIOPTHO-TEXHOJIOTHYECKUX MAIlMH M KOMIUIEKCOB, CIEIHAIBHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHonoruyeckue cpenctsa] / coct. E. K. barosckas ; HOxHo-
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https://e.lanbook.com/book/175932
https://e.lanbook.com/book/160932
https://e.lanbook.com/book/93132
https://e.lanbook.com/book/140168

VYpansckuii 'AY, Uactutyt arpounkenepun .— Yensounck: KOxuo-Ypansckuii 'AY, 2019 — 18 c.
: Tabn. — C mpwir. — bubmuorp.: c¢. 18 (3 nHa3.).— 0,3 MB.— JlocTyn W3 JIOKaabHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knacchl HEOpPraHMYECKMX COCIMHEHUH [DJeKTpOoHHBIM pecypc] : mertona. Ykas. [ns
CaMOCTOSITENILHOW paboOThl CTYICHTOB [OYHOW W 3a04HOM (opmbl 00yueHus HampasieHui 35.03.06
Arpounxenepusi, 13.03.02 DnexrposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel muTaHus U3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUIEKCOB, cnernuaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. bartoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkenepun .— Yensounck: HOxHo-
VYpanbckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Joctyn
U3 JoKanbHOH cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DNEKTpoiau3 BOJHBIX PACTBOPOB cojeill [DnekTpoHHbId pecypc| : merod. Ykaz. [ns
CaMOCTOSATEJIbHON pabOThl CTYJIEHTOB [0OYHON W 3a04HOW (opmbl 00ydeHUs HampasieHuid 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyaTtauus TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIUH U
KOMIUICKCOB, crienuanbHocTh 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxuo-Ypansckuii ['AY, Uncturyr arpoummkenepun .— Yensobunck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
nokanbHou certu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTETBbHO-BOCCTAHOBUTEINIbHBIE pEaKLMK [DNEeKTpOHHBIA pecypc] : meton. Yka3z. g
CaMOCTOSITENTbHOW paboOThl [1s1 OakaliaBpOB OYHOM M 3a04HOW (OpMBI OOy4YEeHHs HampaBICHUI
35.03.06 Arpounxenepus, 13.03.02 DOnextposnepretuka U snekTporexHuka, 19.03.02 ITpomykTbl
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcrmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, cneruaibHocTe 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOIMYECKUE CPEACTBa] / COCT.
E. K. Bbarosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpoumnxenepun .— Yensabunck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn U3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunernka [DnekTpoHHBIN pecypc]| : meton. Yka3. [lyist caMocToSTebHON
palboThl CTy/eHTOB [OYHOW W 3a0uHOM (popmbl 0OydeHus HampaiaeHuid 35.03.06 ArpounxkeHepus,
13.03.02 DnexrposnepreTuka U snekrporexHuka, 19.03.02 IIpoaykTsl mUTaHUS W3 PACTUTEIBHOTO
celppsi, 23.03.03 Okcrulyarauus  TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnenmanbHocT  23.05.01 Haszemuble TpaHcmopTHO-TexHONOrH4Yeckue cpencrea] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, Uncturyt arponrkenepun .— YensOunck: FKOxxHo-Ypanbckuit
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 .— 0,2 MB .— JlocTyn M3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. CoBpeMenHbie HHPOPMAIHOHHBIE TEXHOJIOTHH, HCIOJIb3YyeMble MPH 0CYIIeCTBIEHHH
00pa3oBaTeIbHOIO NMpoIecca M0 JMCHUILIMHE, BKII0Yasi epeYeHb NPOrpaMMHOro odecrne4eHust
U MHGOPMAIIHOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit 6ubnunoTexe ¢ TepMHUHAIBHBIX CTAHITHIN MPEIOCTaBISETCS JOCTYN K 0a3aM JTaHHBIX:
- Texakcnept (uaHpOpMaronHo-crpaBouHas cucrema '[OCToB);

- «Cenbx03TeXHUKA (aBTOMATU3UPOBAHHAS CIIPABOYHAS CUCTEMA).

- My TestX10.2.

IlepeyeHb JIMIEH3MOHHOIO POTPAMMHOI0 o0ecreYeHust

MyTestXPRo 11.0
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11. MaTepuajibHO-TeXHUYecKasi 6a3a, He0OXoUMAsI IJIsl OCYIIEeCTBJIEHHsI 00Pa30BaTeILHOI0
npouecca no AMCUMILVINHE

Y4yeOHble ayauTOpMH /IS TPOBeJeHUs] 3aHATHI, NPeIyCMOTPEHHBIX IPOrpamMMmoi,
OCHALLCHHBIE 000PY10BAHHEM M TeXHMYECKHUMH CpeACTBAMHU 00y4eHHs

1. JlaGoparopus xumuu; VYueOHas ayAuTOpusi IJIs TPOBEACHMS 3aHATHH JEKUUOHHOTO U
CEMUHAPCKOI0 THIIOB, TPYIIOBBIX W HWHIWBUAYAIbHBIX KOHCYJIbTAIIMH, TEKYIIET0 KOHTPOJ H
npoMeKyTouHou arrectauuu Ne 3083.

2. YueOHas aymuTopus UIsl TPOBEACHUS 3aHATHHA JEKIMOHHOTO W CEMHHAPCKOTO THUIA, KYpCOBOTO
MPOEKTUPOBAHMSI, TPYIIMOBBIX M HWHAUBUAYAIbHBIX KOHCYJIbTALIMM, TEKYUIEr0 KOHTPOJIS U
MPOMEXKYTOUHOM  aTTECTAllMW;  OCHAIIeHAa  MYJIbTUMEIUUHBIM  KOMILIEKCOM  (KOMIIBIOTED,
BHJICOITPOCKTOP )M KOMITBIOTEPHOW TeXHUKOH. [lomemenue mis camoctosaTenbHON paboThr Ne 423,

3. YueOHas ayauTopus IJsi MPOBEJACHUS 3aHATUNH CEMHHAPCKOTO THUIMA, KYpCOBOTO MPOEKTHPOBAHUS,
TPYNIOBBIX U UHJIUBUIYaJbHBIX KOHCYIbTAIUH, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluy;
OCHAIlIEHa MYJIbTUMEAUNUHBIM  KOMIUIEKCOM (KOMIBIOTEpP, BHUICOMPOEKTOP)M  KOMIBIOTEPHOM
TexHukou. [TomereHue ajs caMoCTOSITeIbHON paOboThI Ne 427,

4. YyeOHas aymuTOpUs ISl MPOBEACHUS 3aHITHHA JICKIIMOHHOTO M CEMHHAPCKOTO THIA, KYpCOBOTO
MPOEKTUPOBAHMSI, TPYNIMOBBIX M HWHAMUBUAYAIbHBIX KOHCYJIbTALMMA, TEKYIIEr0 KOHTPOJIS U
MPOMEXKYTOUHOM  aTTECTAllMW;  OCHAIIeHAa  MYJIbTUMEIUUHBIM  KOMILIEKCOM  (KOMIIBIOTED,
BujeonpoekTop). [lomenienue ans camoctosTenbHOM padoTel Ne 322.

5. YueOHast ayauTopus JJisl MPOBEJACHUS 3aHATUNH CEMUHAPCKOTO THUIMA, KYpCOBOIO MPOEKTHPOBAHUS,
TPYNIOBBIX U MHIMBUIYaJbHBIX KOHCYIbTAIUH, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluy;
[Tomernenue s caMoCTOSTENBHOM paboThl ay. Ne 149.

Hepeqeﬂb oﬁopynonamm U TEXHUIECKHUX CPEACTB Oﬁy‘-lel-[l/lﬂ

[Tocamounble MecTa MO YHUCIy CTY/IEHTOB, pabodyee MECTO MPENOJaBaTeNs.

JIaGopartopusi MOJIOKA.

VYuebHo-HarsiHbIe TOcOOuUs: [lepuoauyeckas cucrema

[IpoekimonHoe oOopynoBanue (HeTOyK, npoekTop), CTeHnpl, IUIakaTbl. BwIIpsAMUTENb, BeChl
aHaJIMTUYECKUe, MyQeibHas Neub, BEChl TEXHUYECKUE, CYIIMIbHBIN 1IKad, TepMocTar, Juctumnsarop,
MHUKPOKAJBKYJIATOP HporpaMMupyemslii cekyHaomep, pH — merp-muwmmmBoast™merp pH — 300,
NOHOMep-yHUBepcaiabHbll OB-74, ctenn «bbITOBBIE XMMHUYECKHE UCTOYHMKH TOKA», YCTAaHOBKA JUIS
orpeJiesieHus] 00beMa BOJOPOAA, YCTAaHOBKA JJISl IPOBEIEHHUsS paboT MO NIEKTPOXUMHUH, KaIOPUMETP,
oOyuarolue ¥ KOHTPOJUPYIOIINE KOMIIbIOTEpHBIE MTporpaMMbl, Mukpockomnsl, KoMmiekTsl miakatoB
10 OCHOBHBIM pa3iejiaM XUMUHU.

VYyeOHo-Harngaubeie nocobus: Ilepuoanueckas cucrema, Tabmuma pactBopumoctd, MHCTpyKIus mno
TEXHUKE 0€30MaCHOCTH

ITK DUAL-G2010/2KK18,5, IIK P-4/1GB/160Gb/monuTop 17 , IIpoekTop Acer , Dxpan Matte .
Ilepeuenb ocHoBHOTrO JabopatopHoro odopynosanus: [IK DUAL-G2010/KK18,5, IIK P-4/monutop
17 , npoektop BenQ, sxpan ECONOMY.

[lepeueHb OCHOBHOTO JIAOOPATOPHOT'O 0OOOPYOBAHNUS: CUCTEMHBIN OJI0K, MOHUTOP.
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IIPH/IO/KEHHE

®OH/J OHEHOYHbLIX CPEACTB
JUISL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH 1 IPOBEJCHUS IPOMEKYTOUHON aTTeCTallui 00y4aroInXCs

o quctuIiuInie " DKoaHaIuTHYECKad XUMUs'"
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COAEPXAHUE

KommnereHuu u ux HHAUKATOPHI, (POPMHUPYEMBIE B MPOLIECCE OCBOCHUS TUCIUITIIMHBI

[Tokazarenu, KpUTepud U  IIKaJa  OLECHUBAHUS  WHIUKATOPOB  JOCTHIKCHHS
c(OpPMHUPOBAHHOCTH KOMITETEHITUI
TunoBble KOHTPOJIbHBIC 3aaHUs U (WJIM) MHbIE MaTepHalbl, HEOOXOIUMbIE ISl OLICHKHU
3HAHUM, YMEHHWH, HaBBIKOB U (WIM) ONbITa JEATEIHOCTH, XapaKTePU3YIOIINX
c(hOpMHUPOBAHHOCTh KOMIIETEHIIUI B IIPOIIECCE OCBOCHUS TUCIUILINHBI
Meroaunueckue MaTepHalibl, ONMPEACIISIONINE POLEYpPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (WJIH) OMbITA JIEATEIbHOCTH, XapaKTePU3YIOUINX C(HOPMUPOBAHHOCTh
KOMIIETCHIIU I
4.1.  OueHOYHBIE CPEJICTBA AJIsl MPOBEACHUS TEKYIIIEr0 KOHTPOJIS YCIIEBAEMOCTH B
Mpoliecce MPaKTUIYECKOM MOTOTOBKH
4.1.1. Omnpoc Ha NPAKTUYECKOM 3aHSATUU

4.1.2. TecrupoBanue
4.1.3. KonrponbHas paboTa

4.2.  Tlpoueayphl ¥ OLIEHOYHBIE CPEIICTBA ISl TIPOBEACHUSI MPOMEKYTOUHOM
aTTeCTalUU
42.1. Dk3aMmeH
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1. KoMmmnereHuum ¢ ykazaHueMm 3Tana ux ¢GopMHupoBaHHs B Npolecce 0CBOCHHUS

JUCIHUILTHHBI

VYK-1. CocobeH OCyIIecTBIATh MOUCK, KPUTUYECKUN aHAIW3 M CHHTE3 MH(OpMAIMH, MPUMEHSTH
CHCTEMHBIN TTOAXO ISl pEIICHHUS TIOCTAaBICHHBIX 33/1a4

Haunmenosanue
®opmupyembie 3YH OIIEHOYHBIX
Konu CPEACTB
HaWMEHOBAaHHUE S
UHIUKATOPa 8 cé 3
JOCTIDKEHUS w = .=
3HAHUS yMEHUs HABBIKH s 2 X =
KOMIIETEHIIUN g £ g 3
S Z =
= Q &
O g o<
s F =
YK-1.1 OOyyarommiics OOyyatommmuiics OGyyaroruiics 1. OTtuer
AHanusupyer 3ajady, | JAOJKEH 3HATh: | TOJDKEH yMETh: | JIOJDKCH  BIAJETh: | 110
BBLACIISIA €€ 0a30BbIe | OCHOBHBIC 3aKOHBI | HCIOJIB30BATh HaBBIKAMHU JIa60paT
COCTABJIAOLIKE, XHMHH, SBICHUS U | OCHOBHBIC OIHCaHUSI OpHOit
IpoLeCcChl Ha | XUMHYCCKUEC OCHOBHBIX
paccMarpuBaeT U | IpoiL ) pabore:;
npeaaract KOTOPBIX 3aKOHbI U IOHATHUA | XUMHUYCCKUX 2 TecTu-
BO3MOYHbIE BAPUAHTHI | OCHOBAHBI B 3aKOHOB, sBICHUI p;)BaHHe'
perieHus HPHHIHAIIBI npo(ecCHOHABHO | U MPOLIECCOB, HA ’

. y 5 3. Kout- | dxsame
MOCTABJICHHOM 3ajayu, | ACUCTBUA U JEATENbHOCTH W | KOTOPBIX pOsTBHAs
OLICHUBAS UX | OOBEKTOB ST pCIICHHUS] | OCHOBAHBI pa6ora H
JIOCTOMHCTBA ¥ | TPOECCHOHANBHO | MHKEHEPHBIX TPUHIHITBL
HEJIOCTaTKHU i nmesrensHOCcTH W | 3amau - (B1.B.02- | neiicTBus

KOTOPEIC Vv.1) 00BEKTOB

UCIIONB3YOTCS IS npoecCHOHATBHO

peUICHUA " ACATCIIBHOCTU U

HWHXCHCPHBIX KOTOPEBIC

3amauy - (b1.B.02- HCIIONB3YOTCS ISt

3.1 perieHns
WHXCHCPHBIX
3amauy - (b1.B.02-
H.1)

YK-1.2 OO6yyarommiics OO6yyarommiics OO6yyvaromwmiics
Ornpenensier, JIOJDKEH ~ 3HATh: | IOJDKEH  YMETh: | IOJDKEH BIAJETh:
HHTCPIPETHPYET U | XUMHUYECKYIO dbopmMupoBathb HaBBIKAMH
paHKupycT IIPUPOY MIPEACTABICHUE O | ONIMCAHUSA
HH‘%OPME‘HH}O’ BEIIECTB, XUMUYECKOMN XUMUYECKON

e0yeMyto st 9
TpebyeMy A CBOMCTBa pupoJie TIPUPOJIBI
pemeHns

. BEILIECTB C | BEIECTB, BEILIECTB,
MOCTaBJICHHOM 3a/1a4u; N N
ocymectsnser nonck | AKUCHTHPOBAHHE | CBOHCTBAX CBOMCTBB
HH(bOpMAIHH o | M poJin | BEIECTB C | BellecTB c
DPasIHYHbIM Trnam | XUMHYECKHX AKIICHTUPOBAHUE | aKIICHTHPOBAHWE
3aIpoCcoB CBOMCTB u|M poiu | M ponu

3aKOHOB XUMHUYECKHUX XUMHUYECKHUX

(b1.B.02-3.2) CBOICTB U | CBOMCTB u
3aKOHOB, a TaK)KE | 3aKOHOB, a TAK)Xe
HCII0Ib30BaTh HCIIO0Ib30BaTh
TTOJTYYEHHBIX TTOTYYEHHBIX
3HaHUHI IIpHU | 3HAHUHN pu
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¢dopmupoBanuur | GOPMHUPOBAHUU
KOMILJIeKca KOMILJIeKca
MPUPOJOOXPAHH | PUPOAOOXPAHH
BIX MEPOMNPUSATUN | BIX MEPONPUITUI
(b1.B.02-V.2) (b1.B.02-H.2)
YK-1.3 OOyuarommiicst OO0yuarommiics OO0yuaromuiicst
[Tpu o6paboTke JOJDKEH  3HATh: | IOJDKEH ~ YMETh: | JIOJDKEH BIIAJICTh:
uH(popMauu METOJIUKH MIPUMEHSITh METOJIaMU
oTanyaeTr (hakThl OT | MOUCKA, cOOpa U | METOAMKH IIOMCKa, cbopa u
MHEHHH, 00paboTKu rmoucka, cobopa u | 00pabOTKH,
UHTEPIIPETALNH, uHpOpMaLNu; 00paboTKH KPUTUYECKOIO
OLICHOK, (OpPMUPYET | aKTyaJbHbIE uH(popMaLnu; aHaym3a u
COOCTBEHHBIE pPOCCHIICKHE U | OCYILECTBIISATH CHHTE32
MHEHUS U CYXKJICHUS, | 3apyOeKHbIe KPUTHUYECKHI uHbopMaIuy;
apryMEHTHUPYET CBOM | HCTOYHUKH aHaM3 M CUHTE3 | METOJIUKOM
BBIBOJIBI M TOUKY uHpopmanuu B | HHGOpMAIUH, CUCTEMHOT'O
3peHHS chepe MOJYYeHHOH |3 | moaxona TUIst
npoecCuoHaNbH | pa3HbIX peleHus
oi HCTOYHHKOB; MIOCTaBIICHHBIX
JIeSITEILHOCTH; MPUMEHSITh 3amau (b1.B.02-
METOJ CUCTEMHBII H.3).
CUCTEMHOT'O MOXOJT TUISE
aHanusa pelIeHus
(b1.B.02-3.3). | mocTaBIEeHHBIX
3amau (b1.B.02-
VY.3).

2. Tloka3aTeji, KpUTEPUH M LIKAJIA OLlEHUBAHUSA COPMHPOBAHHOCTH KOMIIETEHIIUI

VYK-1. CriocobeH ocCymecTBIATh MOUCK, KPUTUYECKUH aHalW3 M CHHTE3 MH(OpMAIUH, NMPUMEHSATh
CUCTEMHBIN MOJXOA JUIsl pEIIeHUs TOCTaBIEHHBIX 3a7a4

[Tokaszarenn Kpurepuu u mkasna olleHHBaHUS PE3yJIbTAaTOB 00YUYEHMs 110 AUCHUIIIIMHE
OLIEHUBAHHU Henocrarounsri JlocratouHbIit Cpennuii ypoBeHb | BbICOkMii ypoBeHb
s (3YH) YPOBEHb YpOBEHb

b1.B.02-3.1 | OGyyaromuiics He | OOyuaromuiics OOyuatommiics ¢ | OOyuatomuiics ¢
3HAET OCHOBHBIE | c1a00 3HAET | HE3HAYUTENIbHBIMU | TpeOyeMoi
XUMHUYECKHE OCHOBHBIE omnoKamMu U | CTEIIEHBIO IIOJHOTHI
3aKOHBI, SIBJICHUS U | XUMHYECKHE OTJIEIbHBIMU U TOYHOCTH 3HAET
IIPOLIECCHI, Ha | 3aKOHBI, SBJIEHUS U | IpoOeraMu  3HAET | OCHOBHbBIE
KOTOPBIX OCHOBAHBI | IPOLIECCHI, Ha | OCHOBHBIE XUMHUYECKHE
IIPUHIIMIIBI KOTOPBIX OCHOBAHbBI | XUMHUYECKHE 3aKOHBI, SIBJICHUS U
NENCTBUSL OOBEKTOB | MPUHIIUITBI 3aKOHBI, SIBJICHUS U | IIPOLECCHI, Ha
npodecCHOHATIBLHON | ecTBUS OOBEKTOB | MPOLECCHI, Ha | KOTOPBIX OCHOBAHBI
JIEATEIbHOCTH U | mpodeccnoHaNbHOM | KOTOPHIX OCHOBAHBI | IPUHIIMITBI
KOTOpBIE JESTENIHOCTH U | IPUHLIMIIBI JelcTBUSL 0OBEKTOB
UCIIONIB3YIOTCS  JUISL | KOTOpPBIE JEeNCTBUS 00BEKTOB | MpodeccnoHanbHOM
peuieHus UCTOJNB3YIOTCS Ui | MPO(ECCUOHANBHON | NesITeIbHOCTH u
npodecCuoHaNbHbl | PEeleHUs JIEATETbHOCTH U | KOTOpbIE
X 3a7a4 npodeccuOHaNbHBl | KOTOpBIE UCIOJIb3YIOTCS ISt

X 3a7a4 WCIIOJIB3YIOTCSL JJIS | PELICHUs
pelieHus npoecCHOHATBLHBI

23




npodecCHOHATBHBI
X 3a7a4

X 3a1a4

OOyuarommiicst He | OOyJarommiics OOyuarommuiics ¢ OOyuarommuiics ¢
3HAaeT XMMHYECKYI0 | c1a0o0 3HAeT HE3HAYUTENbHBIMU | TpeOyeMoi
NOPUPOIY BEIIECTB, | XUMHUYECKYIO omnoKamMu 1 CTETIEHBIO TIOJTHOTHI
CBOICTBA BEILIECTB C | IPUPOAY BEILIECTB, | OTIEIbHBIMU Y TOYHOCTH 3HAET
aKIEHTUPOBAHUEM | CBOMCTBA BEIIECTB C | MPOOEIaMH 3HAET XUMUYECKYIO
b1.B.02-3.2 | poyii XUMUYECKUX | aKIIEHTUPOBAHUEM | XUMHUUYECKYIO MPUPOAY BEIIECTB,
CBOWCTB M 3aKOHOB | POJIM XMMUYECKHX | MPUPOJY BEIIECTB, | CBOIMCTBA BEIIECTB C
CBOICTB U 3aKOHOB | CBOICTBA BELIECTB C | aKLIEGHTUPOBAHUEM
aKIEHTUPOBAHUEM | POJIM XUMUYECKHUX
PO XUMUYECKUX | CBOMCTB M 3aKOHOB
CBOICTB Y 3aKOHOB
OOyuarommiics He | OOyyarommiics Oo6yuaromuiics ¢ | OOyyaromuiics ¢
3HAET METOJIUKU crnabo 3HAET | HE3HAYUTEIbHBIMU | TpeOyeMoit
nowucka, coopa u METOJIMKH TIOMCKA, | OIIHUOKaMu U | CTETIEHbIO TOJIHOTHI
00paboTKu coopa u 00pabOTKH | OTIEITHHBIMU U TOYHOCTH 3HAET
uH(pOopMaInu; nHpopMaLnu; npobenaMyd  3HAeT | METOJUKHU TIOUCKA,
aKTyaJlbHbIE aKTyaJIbHbIE METOAMKH TIOMCKa, | cOopa u 00pabOTKH
pOCCHIICKHE U poccuiickue u | coopa u 00pabOTKH | HHPOPMALIHH;
3apyOeKHbIC 3apyOeKHbIE uHpOpMAaINH; aKTyaJIbHBIC
E1B.02-3.3 | ACTOTHAKH HCTOYHUKH aKTyallbHbIE poccuiickue u
uHpOpManuu B uH(pOpMaIN B | poccuiicKue U | 3apyOeKHbIE
chepe chepe 3apyOeKHbIe HMCTOYHHUKHU
po(hecCHOHANTLHOM | TPO(HECCHOHATLHOW | HCTOYHUKHU uH(popMaUn B
NESITEIIbHOCTH; JeSITeNIbHOCTH; uH(popManuu B | ctepe
METOJ CUCTEMHOTO | METOZ] CHCTEMHOro | cepe npodeccuOHaTBLHON
aHaiM3a aHaym3a npodeccCHoHaNbHON | AeSITeNbHOCTH;
NeSITeTTHHOCTH; METOJ CHCTEMHOTO
METOJI CHCTEMHOIO | aHaJIu3a
aHaJn3a
OO6yuarouuiics He | O0yuaromuiics OOyuaronmiics OOyuaronmiics
yMeeT cimabo yMeEeT | yMeeT C | ymeer
UCIIOJIb30BaTh UCIOJIb30BATh HE3HAYUTENbHBIMA | UCTIOJB30BaTh
OCHOBHEBIE OCHOBHEIE 3aTpyIHEHUSMH OCHOBHEIE
51.B.02- XUMHUYECKHE XUMHYECKHE UCIOJIb30BaTh XUMUYECKHE
v 1 3aKOHBI M TIOHSTHS | 3aKOHBI M TIOHATHUS | OCHOBHEIC 3aKOHBI W TIOHSATHS
TUIS pelieHus | st pElIeHUs | XUMUYECKHE TUIS pelieHus
npodecCHOHATBHBI | MPOGECCHOHATBFHBI | 3aKOHBI M TOHATHS | MPO(eCCHOHAIBHBI
X 3a7a4 X 3a7a4 TUTST pelieHus | X 3a7a4
po¢eCCHOHATHHBI
X 3a/1a4
Obyuatomumiics He | OOyyaromuiics OObyuarommuiics OObyuaromuiics He
yMeeT cnabo ymeer YMEET C yMeeT
dbopMupoBaTh (dhopmupoBartb HE3HAYUTENbHBIMU | (POPMUPOBATH
IpEeJCTaBICHUE O | MPEJCTaBICHHE O 3aTpyAHEHUSIMHU NpeJCTaBICHUE O
b1.B.02- XUMHYECKON XUMHUYECKON dbopMupoBaTh XUMHUYECKON
V.2 OpUPOJIE  BEILIECTB, | IPUPOJIC BELIECTB, | MPEICTaBICHHUE O IIPUPO/IE BELIECTB,
CBOMCTBaxX BEIIECTB | CBOMCTBAX BEMIECTB | XUMHUYECKOU CBOICTBaxX BEIIECTB

C aKIICHTUPOBAHUECM
poin XUMHYCCKUX
CBOMCTB U 3aKOHOB,

C aKIICHTHUPOBAHUCM
POJIN XUMHUYCCKUX
CBOICTB U 3aKOHOB,

MPUPOJE BELIECTB,
CBOMCTBAX BEIIECTB
C aKIIEHTUPOBAHUEM

C aKIICHTUPOBAHUCM
PO XUMHUYCCKUX
CBOICTB U 3aKOHOB,
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a TaKKe | a TaKXKe pPOJU XUMUYECKUX | a TAKKe
UCIIOJIb30BaTh HCIIOJIb30BATh CBOICTB UM 3aKOHOB, | UCIIOJIb30BaTh
MOJIyYEHHBIX IIOJIyYE€HHBIX a TaKkxe IIOJIy4YE€HHBIX
3HAHUU NpY | 3HAHUHN TIPU KCIIOJIb30BATh 3HAHUW NpU
dbopmupoBaHun (bopmMupoBaHUU MIOJIyYEHHBIX dbopmupoBaHUU
KOMILIEKCa KOMILIeKCa 3HAHUU TIpU KOMILIEKca
NPUPOJOOXPAHHBIX | MPUPOJOOXPAHHBIX | (hopMUpOBaHHH MIPUPOJOOXPAHHBIX
MEpONPUATHI MEpOIPUITUI KOMILIEKCa MEpOIPHUATHI
IIPUPOIOOXPAHHBIX
MEPONPUATHN
Obyuatonmiics He | O0yvaromuiics OOyuarommiics OOyuaromnmiics
yMeeT MPUMEHSITh cinabo ymeet yMeeT ¢ yMeeT MPUMEHSTh
METOJMKHU [IOMCKA, | OCYIIECTBIATh HE3HAYUTENIbHBIMU | METOJMKH ITOMCKA,
51.B.02- cObopa u 00pabOTKH | KPUTHUECKUM 3aTPyIHCHUSAMU coopa u 00paboTKH
v 3 uHpopMaun aHaJIN3 U CUHTE3 IIPUMEHSITh uHpopMauu
' nHpopmManuu, CUCTEMHBIN TOJIXO]]
IIOJIyYEHHOM U3 JULS peLeHUs
pa3HbIX MOCTaBIIEHHBIX
HMCTOYHUKOB 3aja4
OO6yuvaromuiics He OO6yuarommuiics OObyuaromuiics ¢ Obyuarommiics
BJIaJICET HaBbIKaMH | ci1a0o BiIaJEeT HEOOJIbIINMHU CcBOOO/IHO BiIaJIeeT
OTHCAHUS HaBbIKaMU 3aTpyaHEHUSIMU HaBbIKAMU
OCHOBHBIX OTHCaHHS HaBBIKAMHU HaBBIKaMU
XUMHYECKHUX OCHOBHBIX OMHCAHUS OTHCaHUs
3aKOHOB, SIBJICHUM U | XUMHUYECKHUX OCHOBHBIX OCHOBHBIX
MIPOIIECCOB, Ha 3aKOHOB, SIBJICHUM U | XUMHYECKHUX XUMHYECKHUX
KOTOPBIX OCHOBaHBI | IIPOLIECCOB, HA 3aKOHOB, SIBJICHUI U | 3aKOHOB, SIBJICHUN U
b1.0.11- MIPUHLIUIIBI KOTOPBIX OCHOBAHBI | IPOLECCOB, HA MpOIECCOB, HA
H.1 NEeNCTBUS OOBEKTOB | MPUHIIMIIBI KOTOPBIX OCHOBAHbI | KOTOPBIX OCHOBAHBI
npodecCHOHATIBHON | IeMCTBUS OOBEKTOB | MPUHLIUIIBI TIPUHIIUIIBI
JIEATEIIbHOCTH U poeCCUOHAIBHON | JEHCTBUS OOBEKTOB | ACHCTBUS OOBEKTOB
KOTOpBIE JESATENBHOCTH U npodecCHOHATBHON | MpodecCHOHATHLHON
UCIIOJIB3YIOTCS 111 | KOTOpHBIE JESITEIIbBHOCTH U NESITEIbHOCTH U
peLeHus HCIIOJIB3YIOTCS 11 | KOTOpBIE KOTOpBIE
MHXEHEPHBIX 337lau | peLIeHUs WCIIOJIb3YIOTCS Il | UCHIOJIB3YIOTCS JIJIst
WH)XEHEPHBIX 33/1a4 | peLICHUS peLeHus
MHKEHEPHBIX 3a7lad | MH)KEHEPHBIX 3a7a4
OO6yuatouuiics He | O0yuaronuiics OOyuarommiics ¢ OOyuaronmiics
BJIa/ICET HaBbIKaMH | c1a0o BiIaJeeT HEOOJIbIINMHU BJIa/ICE€T HaBbIKaMU
OTHCAHUS HaBbIKaMU 3aTpyaHEHUSIMU OTMHCaHUs
XUMHUYECKON ONMCAHUSA BJIa/ICET HAaBBIKAMHM | XMMHUYECKOM
IPUPOIBI BEIIECTB, | XUMHYECKON ONMCAHMUS IIPUPO/IbI BEIIECTB,
CBOMCTBB BEIIECTB | IPUPOJBI BEIIECTB, | XUMUYECKON CBOMCTBB BEILIECTB
ELO11- C aKLIEHTUPOBAHUEM | CBOICTBB BEILIECTB NPHUPOJIbl BEWECTB, | C AKLEHTHPOBAHNEM
Ho POJI XUMUYECKUX | C aKLIEHTUPOBAHUEM | CBOMCTBB BEIIECTB | POJIM XUMHUYECKUX

CBOICTB U 3aKOHOB,
a TaKkxke
HCII0JIb30BaTh
MOJTy4YEHHBIX
3HAHUU U
dbopMupoBaHUU
KOMILIEKCa

PO XUMHUYECKUX
CBOMCTB M 3aKOHOB,
a TaKxKe
HCIIOJIb30BaTh
MIOJIyYE€HHBIX
3HaHUU NpH
(hopMHUpOBaHUU

C aKLICHTUPOBAaHUEM
POJIA XUMHUYECKHUX
CBOMCTB U 3aKOHOB,
a TaKxKe
UCIIOJIb30BaTh
MTOJIYYEHHBIX
3HaHWUH NpHU

CBOWCTB U 3aKOHOB,
a TaKkxke
HCII0JIb30BATh
MOJIY4YEHHBIX
3HaHUH NpHU
¢dbopMupoBaHUH
KOMILIEKCa
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MPUPOJOOXPAHHBIX | KOMIUIEKCA dbopMupoBaHUH MPUPOTOOX PAHHBIX
MEpOTIPUSATHIA MPHUPOJOOXPAHHBIX | KOMILIEKCA MEPOTIPUSATHIA
MEPOTPHUITHIA MPUPOTIOOX PAHHBIX
MEpOINPHUATHI
OOyuarommiicst He | OOyJarommiics OOyuarommuiics ¢ OOyuarommiics
BJIaJICCT METOJaMU | CJIa0O0 BiIajeeT HEOOJIBIITMMU BJIaJIeCT METOJIaMHU
noucka, coopa u METOJaMHU TIOUCKa, | 3aTPYAHEHUSMHU noucka, coopa u
00paboTKH, coopa u 00paboOTKH, | BIaJeeT METOJaMu | 00OpabOTKH,
KPUTUYECKOTO KPUTHYECKOTO noucka, coopa u KPUTUYECKOTO
aHaliM3a ¥ CHHTE3a | aHaJM3a ¥ CHHTe3a | 00paboTKH, aHaJKM3a U CUHTE3a
ELO11- I/IH(I)OpMaLEI/II/I; I/IH(i)OpMaI_EI/II/I; KPUTHYECKOIO I/IH(l)OpMaI_EI/II/I;
H3 METOUKON METOIMKON aHaJKM3a U CUHTE3a | METOJUKOMN
CHCTEMHOT0 CHCTEMHOTO uHpOpMaINu; CHCTEMHOTO
MOJIX0/1a JIJIsSt MOJIX0a JJIst METOAMKON MOJIX0/1a JIJIst
peneHus pereHus CHUCTEMHOTO peneHus
MIOCTABJICHHBIX MOCTaBJICHHBIX MOJIX0/1a JIJIsSt MOCTaBJICHHBIX
3a1a4 3aga4 pemeHus 3ama4
MOCTABJICHHBIX
3a1a4

3. TumnoBble KOHTPOJILHBIE 3aaHusI U (WJIM) MHbIE MATEPHAJIBI, HEOOXOAUMBIE VIl OLIEeHKH
3HAHM i, YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapPAKTEePHU3YOIIHX
copMUpPOBAHHOCTH KOMIIETEHIIUI B MPOLEcCe OCBOEHMS TN CIUTIIUHBI

1. 'maponu3z conet [DnekTpoHHBIA pecypc| : Merod. Ykaz. JlJis caMOCTOSITENbHOU pPabOThI
CTYICHTOB [0YHOU M 3a04HOU (dopMbl 00yueHus HampapieHuil 35.03.06 Arpounskenepus, 13.03.02
OnexTposHepreTrka M 3iekTporexHuka, 19.03.02 IlpoaykTel NUTaHHWS U3 PACTUTEIBHOIO CBIPBA,
23.03.03 DOkcruryarauus TPAaHCHOPTHO-TEXHOJOTMYECKMX MAIIMH M KOMIUIEKCOB, CIEHHATIbBHOCTH
23.05.01 Hazemuble TpaHcmopTHO-TexHOJornyeckue cpenctal / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arponnkenepun .— YensaOunck: FOxHo-Ypansckuit [AY, 2019 .— 18 c.
: Tabn. — C mpwr. — bubmuorp.: ¢. 18 (3 na3.).— 0,3 MB.— JlocTyn W3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpraHM4eCKMX COEOUHEHMH [DIIEKTpOHHBIN pecypc] Merond. Ykas. s
CaMOCTOATENIHON pabOThl CTYJIEHTOB [0OYHON W 3a04HOM (opMbl oOyueHus: HampasiaeHui 35.03.06
Arpounxxenepus, 13.03.02 DnekrposHepreruka u dnekrporexHuka, 19.03.02 IlpoaykTsl nutanus us
pactutenbHOTO  Chipbsi, 23.03.03 DOkcruryaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH |
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeacTBal / cocT.
E. K. Barosckas ; IOxno-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : un., Tabn .— C npui. — bubmuorp.: ¢. 28 .— 0,3 MB .— [loctyn
U3 JOoKaIbHOH cerr. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DNEKTpOoJau3 BOJHBIX PACTBOPOB coJeil [DNeKTpoHHBIA pecypc| Meton. Ykas. s
CaMOCTOSATENIbHON pabOThl CTYJIEHTOB [0OYHON W 3a04HOUW (opmbl 00ydeHUs: HampaBieHud 35.03.06
Arpounxxenepus, 13.03.02 Dnexkrposnepreruka U anekrporexHuka, 19.03.02 IlpoaykTsl nutaHus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIWH U
KOMIUIEKCOB, crienuanbHocTu 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. Barosckas ; IOxuo-Ypansckuit ['AY, Uncturyr arpoumnxenepun .— Yensbunck: HOxHo-
VYpansckuiit [AY, 2019 .— 20 c. : Tabn. — C npun. — bubnuorp.: ¢. 20 — 0,2 MB .— Jloctyn u3
JoKanbHOM cet. http://nb.sursau.ru:8080/localdocs/himi/11.pdf
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4. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU [DNEKTPOHHBIM pecypc]| : mertona. Yka3z. [lns
CaMOCTOSITENIbHOW paboThl [[1s1 OakalaBpOB OYHOM M 3a04HOW (OpMBI OOy4YeHHs HampaBICHUIH
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretuka u siekTporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEeKCOB, cnernuainbHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpommxkenepun .— Yensounck: HOxHo-
VYpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—octyn U3 JOKaJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmogunamuka. Kuneruka [DieKTpoHHBIN pecypc]| : meton. Yka3z. st camocTosTenbHON
paboTHl CTYACHTOB [OYHOW W 3a0uHON (hopMmbl 0OydeHus HampaBieHud 35.03.06 ArpounHxkeHepus,
13.03.02 Dnexrposnepretuka U snekrporexHuka, 19.03.02 IIpogykTbl NUTaHUS W3 PACTUTENBHOIO
ceipbsi, 23.03.03 DOkcrmuyatanusi TPaAHCHOPTHO-TEXHOJOTMYECKHMX  MAIIUH W KOMIUJIEKCOB,
cnermanbHocT  23.05.01 Hasemuble TpaHCHOpTHO-TeXHOJNIOTHYeCKHUe cpeactBal / cocr. E. K.
barosckas ; KOxHo-Ypansckuiit 'AY, Uuctutyt arpounxenepun .— Yensouuck: KOxxHo-Y panbckuit
Ay, 2019 — 12 c. : Tabn. — bubmmorp.: ¢. 12 .— 0,2 MB .— JlocTyn H3 JIOKQJIbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToauyecKue MaTepuaJibl, ONpe/e/siioliue nmpoueaypbl OeHUBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yommx c()OpMHPOBAHHOCTb
KOMIIeTeHIIii
B nanHoMm pasznene MeTOAMYECKHE MaTepHalbl, OMPEACISAIONINE MPOLEIYPhl OIEHUBAHUS
3HAHWUN, YMEHWN, HABBIKOB W(MJIM) OMbBITA NEATEIbHOCTH, MO TUCHHUIUIMHE «XUMHUSA», MPUBEICHBI
HpI/IMeHI/ITeJII)HO K Ka)KI[OMy nu3 I/ICHOJII)?,yeMI)IX BHUIOB TGKYHICFO KOHTpOJI?I yCHeBaeMOCTI/I 158
MIPOMEXKYTOUHOM aTTeCTaIli 00YJYarOIIUXCS.

4.1. OueHo4HbIe CPeACTBA JJIsl MPOBEICHUS TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH

4.1.1. OuenuBanue oT4yera mo 1aboparopHoit pabore
Otuet no mabopaToOpHOM pabOTE UCTIONIB3YETCS AJIsl OIEHKH Ka4eCTBAa OCBOCHHS 00YJaIOIIIUMCS
OCHOBHOI TpodeccHoHambHOM 00pa30BaTeIbHOM MPOTPaMMBbl MO OTAETBHBIM TeMaM JAMCIUILTHHBL.
Conepxanne u popma oTdyeTa 1o J1abopaTOpHLIM paboTaM MPUBOIUTCS B METOJUYECKUX YKa3aHUSAX K
naboparopubiM pabotam (m. 3 POC). CoxepxaHue oTyeTa M KPUTEPUU OIEHKM oTdera (Tabi.)
JOBOJISITCS JIO CBEJICHUST 00YJAIOIINXCS B HAYAJIC 3aHSITHH.

No O1eHOYHBIE CPEICTBA Konu
TumoBble KOHTPOJBbHBIE 3alaHus © (WJIKM) UWHBIE MaTepUabl, HauMEHOBaHHE
HEO0OXOIMMBIE JJI OLIEHKM 3HAHUN, YMEHHH, HaBBIKOB U (MJIM) OIBITA HHIUKATOpa
NeSITeNIbHOCTH, XapaKTePU3yIIMUX c(hOopMHUPOBAaHHOCTH KOMIETEHIIUN B KOMITETEHIIUU

IMponecce OCBOCHUA NUCHUIIIIMHBI

. OcHOBHBIE 3arpsA3HUTENHN BO3AyXa.

. Uem 00ycoBiieH MapHUKOBBIN 3P peKxT?

. [losicHuTEe XMMHU3M pa3pyIIeHUss 030HOBOT'O CJIOSI.
. OCHOBHBIE 3arpsI3HUTENN BOJBI.

. UTo Takoe npeaeabHo TOMYCTUMBIH copoc?

. UeM omnacHbl peHonb1?

. OcHOBHBIE 3arpsA3HUTENN IOYBBI.

. UeM omacHbI TSKENBIE METaJUIbI?

. Uem onacHbl HeTENPOTYKTHI

O 0 IO DN =~ W~

OtueTr OLCHUBACTCA II0 YCMOTPCHHIO IIPEIIoaaBaTCiIAa OHGHKOfI COTIUYHO», «XOPOLIO»,
«YHAOBJICTBOPUTCIIBHO», «HCYAOBJIICTBOPUTCIILHO» HIIN OLICHKOM GauYTCHO», «HE 3a4YTCHO». OI_[CHKa
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«3a4YTCHO» CTAaBHUTCA

oOydJaronumcs,

ypoBeHb 3YH KOTOpBIX COOTBETCTBYET

YCTAHOBJICHHBIM JJISI TIOJIOKHUTCJIIBHBIX OILICHOK (((OTJII/I‘-IHO)), «XOpOo1IO», «y,HOBHeTBOpI/ITeJIBHO»).
OHGHKa 00BABIAETCS O6y‘IaIOHICMYC${ HEMMOCPEACTBCHHO IIOCJIC CAa4Yu OTYETA.

Ixana

Kpurtepuu oneHnBanus

Onenka 5
(oTIIMYHO)

- U3JI0KCHUC MaTCpurajia JOTUIHO, I'PaMOTHO,

- CBO60,Z[HOC BJIaJACHHC TepMI/IHOJ'IOFI/Ief/'I;

- YMCHHUC BBLICKA3bIBATh H 000CHOBATh CBOH CYXKIACHUSA NIpPHU OTBETC HA
KOHTPOJIBHBIC BOIIPOCHI;

- YMCHHC OIIUCHIBATH 3aKOHBLI, ABJICHUSA U ITPOLCCCHI;

- YMCHHC ITPOBOJUTH U OLICHUBATD PE3YJILTAThI HSMepeHHﬁ;

- CIOCOOHOCTh peliaTh MHXXCHCPHBIC 3a1a4H.

Oruenka 4
(xopor10)

- U3JI0KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPHUMEHEHHE TEOPETUYECKUX 3HAHUW [UJIsl OIMUCAHUS
3aKOHOB, SIBJICHUM M TPOIIECCOB, PEIICHHUS KOHKPETHBIX HH)KEHEPHBIX
3a/a4, TPOBEACHUS U OICHUBAHHS pPE3yJIbTaTOB H3MEPEHUM, HO
coJiep>kaHue ¥ popma OTBETa HMEIOT OT/ICITbHBIC HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENBHO)

- U3JI0)KEHHUE MaTeprasa HEMOJIHO, HEMOCIE0BATEIbHO,
- HETOYHOCTH B ONPEICICHUU TOHATHI, B NMPUMEHEHUU 3HAHUNA IS
ONMMCAHUA 3aKOHOB, SIBICHUN U TIPOIECCOB, PELICHUS KOHKPETHBIX
WHXKEHEPHBIX  3aJa4, TMPOBEACHUS M  OIEHUBAHHUS  PE3yJbTaTOB
HU3MEpEHUH,

- 3aTpyIHEHUSI B 0OOCHOBAHUU CBOUX CYXKJICHUN;

- 0oOHapyXHBaeTCsi HEAOCTATOYHO TIIyOOKOEe MOHMMAaHHE H3Y4EHHOTO
Martepuana.

Onenka 2
(HEey/10BJIETBOPUTEIIHHO)

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYECKUX 3HAHUH; JOMYyIICHEI
OLIMOKK B OMNpeAeNeHUN MOHITHA M ONMCAHUM 3aKOHOB, SIBJIEHUN U
IIPOLIECCOB, MCKAaXEH HX CMBICI, HE PEUICHbl WHKEHEPHBIE 3aJaul,
HEMPAaBUJIbHO OLIEHUBAIOTCS PE3YJIbTaThl HU3MEPEHMUI;

- HE3HAaHHE OCHOBHOIO MaTepuana yuyeOHOW MporpamMmbl, TOMYCKArOTCS
rpyOble OITHMOKH B M3JI0KEHUU.

4.1.2. TectupoBanue

KpUTEPUSM,

TCCTI/IpOBaHI/Ie HCIIOJIB3YCTCA 1IJid OLCHKM Kad€CTBa OCBOCHUA O6y‘IaIOHII/IMC$[ OCHOBHOM

npodeccHOHaIbHOM  00pa3oBaTeIbHOM  MPOrpaMMbl

o  OTACIbHBIM

TeMaM WKW  pasjaciiaM

TUCHUTIIUHBL. TecT mpeacTaBisier coO0M KOMIUIEKC CTaHIapTU3MPOBAHHBIX 3aJlaHUM, TO3BOJISTFOIINI
YIPOCTUTh TPOLEAYPY H3MEPEeHUs 3HAHUW M yMeHuW oOyuaronmuxcsa. OOydaromuMcsi BBITAIOTCS
TECTOBBIE 3aaHus C (HOPMYJIUPOBKON BOMIPOCOB U MPEJIOKEHUEM BBIOPATh OJMH MPABUIILHBIN OTBET

N3 HECKOJIBKHUX BAPUAHTOB OTBCTOB.

Ne OneHoYHBbIE CPECTBA

TunoBble KOHTPOJIBHEIE 3a/IJaHUS U (WJIM) HHBIE MaTEpUaIbI,
HEOOXOAMMBIC IS OICHKH 3HAHWMA, YMEHUH, HABHIKOB U (WJIM) OIBITA
JEATEITHFHOCTH, XapaKTePU3YIOMUX CPOPMUPOBAHHOCTH KOMITETCHITUN

B [IPOLIECCE OCBOCHUS AUCIUILTAHBI

KO,Z[ 1 HAUMCHOBAHUEC
HWHAWKATOpa KOMIICTCHINN

1. 1. Korna B rereporeHHoi cucreme pactBopa HacTynaer nfuHamuueckoe | YK-1
paBHOBecue? Crnocoben OCYIIIECTBIISITh
A. KOT/1a 3JIeKTPOJIUT PACTBOPUIICS TTOTHOCTBIO TIOHCK, KPUTHYECKUI aHAITN3 U
B. Korja s51eKTpOJINT BHINAAAET B OCaJIOK CHHTE3 nHbOpMaIMH,
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C. Kkorjaa KoJu4ecTBO HOHOB YXOASIINX C OBEPXHOCTH
KPHCTAJIJIa B PACTBOP PABHO KOJHYe€CTBY HOHOB
BO3BPAIIAIONIUXCS HA 3Ty MOBEPXHOCTH

D. xorza 3meKTponuT He pacTBOpsieTCs
2. VI3MeHWTCAd JHM KOHLEHTpauus HEIUCCOLMUPOBAHHBIX MOJIEKYJI
CH3COOH, eciu B pacTBOpe U3MEHHTH KOHLEHTPAIUIo HoHOB H' unu
CH3COO0O™

A. He U3MEHUTCS

B. uamenures.

C. yBenmuutcs

D. ymenpmmTes
3. Uemy paBeH BoOpOIHBIN MoKa3aTenas pH?

A. -1g[OH-]
B. —Ig[H+]
C. —log[H+]
D. Ig[H+]

4. Yro coboi mpencTaBiseT aOCOMOTHBIA CIEKTP ITOTIIOMICHHS
BEILIECTBA

A) 3aBHCHMOCTH KOJHMYECTBA MOIVIOLIEHHOIO CBETA OT JIMHBI
BOJIHBI

B) otpaxkaror mepexozpl CBSI3aHHBIX M HECBSI3aHHBIX JJIEKTPOHOB B
MOJIEKyJIe

C) narot uHpOpMaIU0 00 OCHOBHOM M IEPBOM BO30YXKJICHHOM 3JICK-
TPOHHBIX COCTOSTHHUSX MOJICKYJIbI

D) nnuHa BOJHBI, MPH KOTOPOH HaOmIogaeTcs MaKCHMalIbHOE
TIOTJIOIIEHHE CBETA

5. I'moponus comnelt, 00pa3oBaHHBIX CIA0BIM OCHOBAaHWEM M CHIIBHOM
KHUCJIOTOM NpuBOAUT K u3MeHeHuto PH cpeapr:

A) pH>7
B) pH/[7]
C) pH<T.
D) pH=7
1. C pacTBOpOM MepMaHraHaTa Kalus
B3aMMOJICHCTBYET KaXI0€ M3 BEIIECTB B Habope
1) aTaH, neHTaH, STUH 2) nuknoOyTaH,

MPOTIEH, reKCaH

3) aTujieH, nponuH, nenraguen-1,3  4) Oyren-1,
alleTHIIEH, METaH

2. K peaxiusiMm 3aMenieHust OTHOCUTCS
B3aUMOCHCTBIE

1) aTeHa u BOBI 2) 6poma u BoJgopoOIa

3) Opoma u mponaHa 4) MeTaHa 1 KUCJIOpO/ia

3. PeakTrBOM /151 OTIpeieTICHUS aJTbJISTH]IOB
SIBJISIETCS

1) pacTBOp NepMaHraHaTa Kajaus 3) Bomopox

2) aMMuavHbIii pacTBOp okcuaa cepedpa () 4)
oxcua meau (1)
4, Kakue u3 npuBeieHHBIX POPMYJT OPTaHUICCKUX BEIIECTB
OTHOCSTCS K AMHHOKHCIIOTaM?

TIPIMEHSTH
TIOAXOJ

IS

CHCTEMHBINA
pelIeHus

IIOCTABJICHHBIX 3aJa4
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0 O O

a) HzN—El—NHz &) Hjc—(l:H—g—OH B) H3C—E—NH2
NH,
0 0
) (FHz—H—OH m H—(':'—NH2
NH,

l)a,B 2)a,a 3)0,r 4)B, 1
5. B cxeme npeBpamienuit 3taHon — X — OyTaH BEIeCTBOM
X ABisieTcst
1) Oyranou-1 2) 6pomMdTaH
3) aTan 4) sTuneH

ITo pesynpraTam TecTa OOYyYaroIIEMYCSl BBICTABISETCS OLIEHKA «OTIMYHO», «XOPOILOY,
«yIOBIETBOPUTEILHO» UIIH «HEYTOBIETBOPUTEIHHO.

Kpurepun onenuBaHusi oTBera (Tabi.) JOBOAATCS O CBEIACHHS OOYyYAIOMIMXCS OO Hadaia
TecTupoBaHus. Pe3ynbTar TectupoBaHus 00BABISETCS 00ydaromeMycsi HEMOCPEACTBEHHO IMOCIE ero
c1ayu.

Ixaja Kputepun ounennBanns
(% npaBWIBLHBIX OTBETOB)
Ornenka 5 (OTIMYHO) 80-100
Orenka 4 (xoporo) 70-79
Onenka 3 (YAOBICTBOPUTEIHHO) 50-69
OrneHka 2 (HEYIOBIETBOPUTEIHHO) menee 50

4.1.3. KonrponbHas pabora

KonTponbHast pabora mpemycMoTpeHa Juist 3a04HOM (opmbl oOyuenus. KoHtponbHas padoTa
(KP) sBnsercs mOpOAYKTOM, IOJNy4aeMbIM B pe3ylbTaTe CaMOCTOSTENBHOIO IUIAHUPOBAHUA U
BBITTOJTHEHUS y4eOHBIX 3a/1a4. KoHTpobHas paboTa MO3BOJSET OICHUTh 3HAHUS U YMEHHSI CTY/IEHTOB,
a TaKXe YpoBeHb C(OPMHPOBAHHOCTH HABLIKOB MpU paboTe ¢ y4eOHOW JMTepaTypoil u IpyruMu
MCTOYHHKAaMHU. THUTIOBBIE 33[]auy 110 BCEM TeMaM, a Takke MUQPHI U 3aJaHus IS CAMOCTOSITEIIHHOTO
peleHus cojiepkarcs B yueOHO-MeToJMuecKux pa3padboTtkax kadeapsl (. 3 POC).

Ne OneHoYHBIE CPEJICTBA Kon v HanmeHoBaHMe
TumoBele KOHTPOJIBHBIE 3afaHus W (WIKM) HHBIE MaTepuabl, MHAMKATOpa
HE0OXOIUMBIE JUIsl OLIEHKH 3HAHWW, YMEHU, HAaBBIKOB U (MJIN) OTIbITa KOMIIETEHIINH
JESATEIIBHOCTH, XapaKTEePU3YIOIINX c(OPMHPOBAHHOCTh

KOMHGTGHHI/Iﬁ B IpoHeCCC OCBOCHUA NUCIUITIIMHBI

1 | [Ipu cropanun opraHu4eckoro BemiecTsa Maccoit 4,8 r oopaszosanocs | YK-1

3,36 1. CO2 (n.y.) u 5,4 r Bomsl. [lmoTHOCTE TIapoB opranudeckoro | CrocobeH

BEIIeCTBAa MO BOJOpOAYy paBHa 16. Ompenenute MOJEKYJISPHYIO | OCYILECTBISATh — ITOUCK,
bopmyny HCCIIETyEMOT0 BEIIECTBA. | KPUTHUYECKUI aHAIM3 U
cuHTe3  WH(OpMAaIUH,
MIPUMEHSTH CHCTEMHBIN
HOJXOJ JUIS PpelIeHHs
TIOCTaBJICHHBIX 32,124

OI_ICHKa 00BIBIACTCS CTYACHTY HCIIOCPCACTBCHHO IMMOCJIC ITPOBCPKU I(OHTpOJ'ILHOfI pa60TBI.

IIkaua Kpurepun ouennBanus

Orenka 5 Conepxxanne KP nomHocThio cooTBeTcTBYeT 3ananuio. KP comepxut
JIOTHYHOE, IIOCIIENOBATEIFHOE H3JI0KEHHE MaTepHana C IpPaBHIbHBIM

(0THMYHO)
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pELICHUEM 3a/1au.

Onenka 4 Conepxxanne KP momHocThio cooTBeTcTBYeT 3amanuio. KP comepxut
JOTMYHOE, IOCIIEA0BAaTEIbHOE H3JI0KEHUE MAaTepuana ¢ IPaBUIbHBIM
pemieHreM 3anad. MMerorcs oOfHA-IBE HECYIIECTBEHHbIC OIIMOKU B
HCIIOJIb30BAHUU €AWHUL] UBMCHCHUS, B IIOCTPOCHHBIX rpaq)mcax, cxXemax
U T.J

(xopor10)

Ouenka 3 Conmepxxanne  KP  uyacTHYHO  HE  COOTBETCTBYET  3aJaHMIO.
IIpocmarpuBaeTcsi  HEMOCIENOBATEABHOCTh  M3JIOKEHHMA  MaTepuala,
IIPEACTABIICHbI HEJIOCTaTOYHO 000CHOBaHHBIE TEOPETUYECKHE
HOJI0>KEHHS, UCIIOIb30BaHHbIE IIPU PEIIECHNH 3a1ad. MIMeroTcs ommoku B
HCIIOJIb30BAHHUU CAWHUL HU3MCHCHUSA, B IIOJIYYCHHBIX PpC3yJIbTaTaxX, B
HOCTPOEHHBIX I'pauKax, cCXeMax U T.1

(YIOBIETBOPUTEIHHO)

4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA JIJIsl MPOBEAEHUS NMPOMEKYTOYHOM aTTeCcTAllUU

4.2.1. Dx3ameH

DOk3ameH sBhseTcss (HOpPMOM  OIEHKM KadyecTBa OCBOCHHUS OOy4YalOIIUMCS OCHOBHOMU
npoeCCHOHATFHON 00pa3oBaTeIbHON MPOTPaMMBI IO paszienaM TUucHHMIUIMHEL. [lo pesynabTaram
9K3aMeHa 00YYaroNIeMYyCs BBICTABIISICTCS OLICHKA «OTIHUYHOY, «XOPOIIOY, «YAOBICTBOPUTEILHOY HITU
«HEYJOBIICTBOPUTEIHHO.

DK3aMeH MO0 [UCHUIUIMHE MPOBOAUTCA B COOTBETCTBHUH C PACIUCAHUEM MPOMEKYTOUHON
aTTeCTallld, B KOTOPOM YKa3bIBaeTCs BPEMs €ro MPOBEJACHUS, HOMEDP ayAUTOPUHU, MECTO TPOBEICHHS
KOHCYJIbTAIlMK. Y TBEPKACHHOE pacliCcaHue pa3MelIaeTcss Ha UHPOPMAIIMOHHBIX CTEHAAX, a Tak)Ke Ha
ounmaneHOM caiite YHHUBEpCHTETA.

YpoBeHb TpeOOBaHMI IS MPOMEKYTOUHOM aTTecTallud OOYYaroNIMXCs YCTaHABIMBACTCS
paboueii mporpaMMoil TUCIUIUTUHBI ¥ TOBOJUTCS IO CBEJCHHUS 00Y4JalONIMXCsl B HAa4aIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, JekTopamu. C paspelieHus 3aBeayromiero kadheapoit
Ha 9K3aMEHE MOXKET MPHCYTCTBOBATh IPENojaBaTellb Kadeapsl, MPHUBICYCHHBIA s MOMOIIM B
mpueMe »HK3aMeHa. B cioydae OTCyTCTBHS BEAYUIEro MpenojaBaTeNsi HK3aMeH MPUHUMAETCs
nperoiaBaTesieM, Ha3HAaYeHHBIM PacTiOpsDKEHHEM 3aBeyIoero kadeapoii.

[TpucyrcTBHME Ha 53K3aMeHe mpernojaBaTenel ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacropspDKeHHsT PEKTopa, IMPOPEKTopa Mo yuedHoi padore wim aupextopa MHCTHTYTA HE JOTyCcKaeTcsl.

Jlns mpoBedeHHs] dK3aMeHa BENyIIMH MpernojaBaTellb HaKaHyHE IMOJy4yaeT B TUpPEKTopaTe
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpash BO3BpAIIAeTCs B JUPEKTOpAT IMOCIE OKOHYAHUS
MEPOMPUATHS B JIEHb IPOBEACHUS SK3aMEHa WU YTPOM CIIEYIOIIEro JHSI.

DK3aMeHbl TPOBOJATCS IO OWJeTaM B YCTHOM WJIM IHChMEHHOM BHJE, JTHOO B BHUJE
TECTUPOBAHUS. DK3aMEHAIIMOHHBIE OUJIETHI COCTABIISIIOTCS TI0 YCTAaHOBIEHHOM (JopMe B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadeapoill HSK3aMEHAIMOHHBIMHA BOIPOCAMH W YTBEPIKIAIOTCS 3aBENYIOIIUM
kadenpoii exerogHo. B Ounere comepKuTcs... (yKazvlieaemcs KOIU4ecmso 60npocos: He bonee mpex
80NPOCO8, 2 meopemuyeckux 60npoca u 3a0a4a u m.o.).

DK3aMeHaTOpy NPEeIOCTaBIsETCS MPaBO 3a/laBaTh BOMPOCHI CBEpX OWieTa, a TakKe MOMHUMO
TEOPETHYECCKUX BOMPOCOB JaBaTh JUIS PEIICHUS 33Ja4d W TPUMEPHI, HE BBIXOJSIINE 32 PaMKH
MPOWICHHOT'O MaTepuaa 1o u3y4yaeMoi JUCITUILINHE.

3HaHUs, YMEHHUSI W HABBIKH OOYYAIOUIMXCS ONPENEISIOTCS OICHKAMU «OTIIMYHO», «XOPOIIO»,
«YIOBIETBOPUTEILHO», «HEYIOBICTBOPUTEIHHO» M BBICTABISIOTCS B 3a4€THO-DK3aMEHAI[MOHHYIO
BEZIOMOCTh B JICHb JK3aMEHa.

IIpu npoBeieHNN YCTHOTO 9K3aMEHa B ayJIUTOPHM HE JOJDKHO HAXOJUThCs Oojiee (Vkasvieaemcs
KOIU4ecmeo 0oyuarowuxcs) Ha OTHOTO MPETOAaBaTes.

[Ipu poBeieHNH YCTHOTO 3K3aMEHa CTY/IEHT BBHIOMPAET PK3aMEHAIIMOHHBINA OWJIET B CIIydaiiHOM
MOPSIZIKE, 3aTe€M Ha3bIBaeT (paMuIIHIO, UMsI, OTYECTBO U HOMEP SK3aMEHAIIMOHHOTO OuJera.
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Bo Bpems »5k3ameHa oOydaromuecss MOTYT IIOJb30BaThbCsA C paspelleHus HK3aMeHaTopa
IPOrpaMMOIl TUCIMILIMHBI, CIPABOYHOM M HOPMATUBHOM JHUTEPAaTypoOi, APYrUMH IMOCOOUSAMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpems moAroToBKM OTBETa MPHU cayue IK3aMeHa B yCTHOU (hopMe JOIKHO COCTABIATh HE MEHEe
40 MuHYT (TI0 JKEJTaHUIO 00YYaIOIIErocsi OTBET MOXET OBITh TOCPOYHBIM). Bpemst oTBeTa — He OoJiee
15 MunyT.

OOyuaronuiics, UCTIBITHIBAIOIINI 3aTPYAHEHUS IPU NOATOTOBKE K OTBETY IO BHIOpAaHHOMY UM
Ounery, UMeeT MpaBO HAa BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIUM MPOMJICHHEM BPEMEHH Ha
noAroToBky. [Ipy oxkoHYaTeabHOM OLICHMBAHUM OTBETAa OLICHKA CHIDKAETCs Ha OAMH Oal. Beigaua
TPeThEero OmiieTa He pa3peracTcs.

Ecnu o6yyaronuiicst sBUIICS Ha 3K3aMEH, U, B3sIB OMJIET, OTKa3aics OT IPOXOXKICHUsS aTTeCTalluu
B CBA3M C HENOJArOTOBIEHHOCTbIO, TO B BEJOMOCTH €MY BBICTaBJISIETCSI  OLICHKA
«HEYIOBJIETBOPUTEIILHO».

Hapymienne IuCHUIUIMHBI, CIHUCHIBAHUE, MCIIOJIB30BAaHME OOYYarOIIMMUCA HEpa3peleHHBIX
IIeYaTHBIX M PYKOIUCHBIX MaTe€puajoB, MOOWIIBHBIX TeJle()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHON KOMMYHUKAIMOHHON U KOMIBIOTEPHON TEXHUKU
BO BpeMs aTTEeCTAllMOHHBIX MCIBITAaHUM 3ampeuieHo. B ciaydae HapymieHus 3TOro TpeOOBaHUS
nperoaBaTeNb 0053aH YAATUTh OOYYalolIerocs W3 ayIUTOPHH MU MPOCTaBUTh €My B BEIOMOCTH
OLICHKY «HEYAOBIETBOPUTEIBLHO.

[IpenogaBaTenu HeCcyT NEPCOHAIBbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh M TOYHOCTh
BHECEHUS 3allMCe O pe3yibTarax IPOMEKYTOYHOM arTecTalud B 3a4€THO-DK3aMEHALMOHHYIO
BEJIOMOCTb.

HesBka Ha »K3aMEH OTMEYaeTcs B 3a4€THO-DK3aMEHALMOHHOM BEIOMOCTH CIIOBAMHU «HE
SIBUJICS).

Jis  oOydaromuxcsi, KOTOpble HE CMOIVIM CJaTh 53K3aMEH B YCTAHOBJIEHHBIE CpPOKH,
VYHuBEpCUTET yCTaHABIMBAET NEPUOJ JMKBUIALUU 33J0JKEHHOCTH. B 3TOT nmepuoa npenojgaBaTeny,
IIPUHUMABILINE 5K3aMEH, JIOJDKHBl YCTAaHOBUTh HE MeHee 2-X JIHeH, Koraa oHu OyayT NpUHUMATh
3a0/bKeHHOCTH. VMHpopManus o JHMKBHIAIMH 3370DKEHHOCTH OTMEYAeTCS B HK3aMEHAIIHOHHOM
JIUCTE.

OOyyaromMcsi, MOKa3aBIIMM OTJIMYHBIE M XOpOIIME 3HAHMUS B TEUEHHE CEMECTpa B XOJe
MIOCTOSIHHOTO TEKYIErOo KOHTPOJI YCIIEBAa€MOCTH, MOXET OBITh IMPOCTABJIEHA 3K3aMEHAlMOHHAs
OLIEHKa JIOCPOYHO, T.e. 0e3 crauu sk3ameHa. OleHKa BbICTABISAETCS B 3K3aMEHAI[MOHHBIN JIUCT WUJIH B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTD.

WHBanuapl U n1Mlia ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbsI MOTYT CaBaTh SK3aMEHbI B
MEXCECCHOHHBIN MEPHO/] B CPOKH, YCTAaHOBJICHHBIE MHANBUYAIbHBIM YU€OHBIM IJIaHOM. MIHBaIM bl U
JUIA ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 3710POBbsI, UMEIOLINE HApYIIEHUsI ONOPHO-IBUIaTEIIbHOTO
anmapara, [JOIYCKalOTCs Ha aTTeCTAallMOHHBIE MWCIBITAHUS B CONPOBOKICHUM AaCCUCTEHTOB-
COIPOBOXAAIOIINX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOUHOW aTTecTallMd s OCOOBIX CIIydaeB M3JI0KEHa B
«[lonoxeHnu o TeKyIeM KOHTPOJE YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaluy 00yJaromuxcs mo
OIIOIl OakanaBpmara, crenuanurera u Marucrparyps» OI'BOY BO IOxno-Ypansckuit ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

No O1eHOYHBIC CPEICTBA Ko u

TUIoOBBIE KOHTPOJILHBIE 3a/1aHNsI U (VITH) WHBIE MaTepUalIbl, HEOOXOIMMBIE JUIs HauMEHOBaHUE
OLICHKM 3HAHWH, YMEHHWH, HABBIKOB W (WJIM) ONbITa JESTEIHHOCTH, WHIUKATOPa
XapaKTepU3yIoUHX c(HOpMUPOBAHHOCTh KOMIETECHIMH B MPOLIECCE OCBOCHUS KOMIIETEHLINU
JIUCTIMTUINHBI

1. 1.OcHOBHBIE TTONOKEHNUS TEOPHH CTPOSHUS OPraHMYECKUX coennHeHni A. M. YK-1
Bytneposa. Cnocoben
2. XapaKkTepHrCTHKa KOBAICHTHBIX CBS3€H B OPraHMYECKUX COCJIMHEHUSX (G- U | OCYIIECTBIATH TOKCK,
). KPUTHYECKHMH aHAIN3
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3. XapaKTepUCTHKH OJMHAPHOM, TBOMHON M TPOHHOMU CBsA3EH: AJIMHA, Ha-
NpaBJeHUE B IPOCTPAHCTBE, BAICHTHBIC YTJIbI, PEAKIIHOHHAsI CIIOCOOHOCTb.
4. Tursl ruOpHM3aMy aToMa yrieposa (Sp°, Sp>u sp) Ha mpuMepe MeTaHa,
JTUJICHA U ALICTUJICHA.

5. F'omonornyeckwii psn ankanoB. Ctpoenue. M3omepus. Homenknarypa.

6. X¥Mu4ecKkue CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHKE, HUTPOBAHUE;
panuKaJbHBIA MEXaHN3M PEaKI1H 3aMEILCHHUS, [IEITHbIE PEAKIIUU, OKUCIICHHUE,
JIETUIpUPOBAHNE, PEBPALLEHUS IPH BHICOKUX TEMIIEpaTypax.

7. oMonmoruuecKkuii psia amkeHoB. M30Mepus: CTpyKTypHas U
reoMeTpHYecKasl.

8. DnekTpoHHOE CTpOoeHNe aKeHOB. HOMEHKIIaTypa ajKeHoB.

9. CniocoObI OTyYeHHsT ANKEHOB.

10. Xumuueckue cBoiicTBa ankeHoB. OOIas XxapakTepucTuKa. Peakiiuu
npucoeauHenus. [IpaBuiao MapkoBHHUKOBA.

11. XuMudeckue CBOMCTBA akeHOB: Peakiuu okucienus. [lomumepusarus
AJIKEHOB.

12. Nuensl. ['omomornyeckwii psin. Knaccndukanus ankaaneHoB.
Homenknatypa. M3oMepust. YriaeBoaopoasl ¢ CONPSKEHHBIMU ABOMHBIMU
ces3saMmu. [Ipupona conpsokeHus.

13. OcobeHHOCTH XUMUYECKOTO TIOBEICHHSI CONPSKEHHBIX JUEHOB. Peakimm
MOJIMMEPU3ALNY U conouMepu3auny. HaTypanbHblii U CHHTETUYECKUI
Kay4yK.

14. Amunmuknudeckue yrieBonoposl. Knaccudukanms, nzomepus,
HOMeHKaTypa. Lluknoankanbl, HUKIOATIKEHBI, HUKIOATKaaueHbl. CiocoObl
nonyueHus. Pusndeckue cBoiictBa. CTpoeHue, XUMHUUECKHUE CBOUCTBA U
MIpUMEHEHHE.

15. Anxunst: ['omonorugeckuit paa. M3omepus. HomeHnkmaTypa.

16. DnexTpoHHOE cTpoeHUe ankUHOB. [lomydyeHue aneTniIeHOBbIX
YTJI€BOJIOPOJIOB.

17. Croco0bl moTydeHHs alleTHIIeHa.

18. Xumuueckue cBoiicTBa ankuHOB. OOmIas xapakTepucTuka. Peakinu
MIPUCOEIUHEHUS, TOIMMEPU3ALINH, 3aMETIEHUSI.

19. CoBpemeHHBIe PeNICTaBICHUS 00 AIEKTPOHHOM CTPOCHUH apOMaTHYEeCKUX
yrieBoaoponoB. 'omonoruueckuii psin 6enzona. Mzomepus. Homenknarypa.
20. XuMuyeckue CBONCTBa apOMaTHUECKUX YIIIEBOI0p010B. OO1ias
XapaKTepUCTHKA.

21. ApomatuuecKue yrieBoopoasl: Peakunu 31eKTpodmIbHOTO 3aMELeHUs 1
ux MexaHu3M. lIpaBuiia opueHTanuu npu 3IeKTPOPUIBHOM 3aMEIIEHIH B
OEH30ILHOM sIIpE.

22. Apomaruueckue yrieBonoposl: Peakunu npucoenuaenus. OKucieHue
OeH30J1a ¥ €ro TOMOJIOTOB.

23. 3amMenieHHbIe TPOU3BOIHBIE OSH30Ia B peakIusx 3amerienus. [IpaBnna
opuentanmu. Opuentantsl | u Il pona (Ha mpuMepe XJIOpUPOBaHUS TOIYOJa U
OCH30HHOM KUCIIOTHI).

24. Knaccudukauus anudarnyeckux cuupToB. OJHOATOMHBIE CIIUPTEHI.
Krnaccugukarnus, n3omepus, HOMEHKJIATypa.

25. AnmudaTtnyeckue ciupthl: CriocoObl monmy4eHus. @u3nuecKue CBOWCTRA.
Bonopoanas cBsi3p. XUMHUYECKHE CBOICTBA.

26. XuMH4ecKre CBOHCTBA MPE/ICIBHBIX OJIHOATOMHBIX CITUPTOB.

27. Muoroaromusie ciupThl. Kitaccudukarus. M3omepus. Homenknatypa.
CriocoOs1 onmyueHus. OCOOEHHOCTH XUMUYECKUX CBOWCTB. DTHIICHTIIUKOIT.
T'muuepun.

28. ®enomnpl. CTpoeHUE U XUMHYECKHE CBOWCTBA (DEHOJIOB.

29. CtpoeHue, U30MepHs 1 HOMEHKJIaTypa ajlbIeruaoB U KeToHOB. CTpoeHne
KapOOHMIBbHOM Tpynbl. CIOCOOBI MOTyYeHUs

30. Anbaeruipl ¥ KETOHBI: XUMUYECKHE CBOMCTBA. Peakiuu npucoeIMHEeHUS
110 ABOMHOH CBA3M KapOOHWJIBHOW TPYIIIBI, PEaKLIMHU 3aMELICHUs

" CUHTE3
uH(pOpMALHH,
TIPUMCHSTH
CHCTEMHBIH  TIOJIXOJI
IS pelieHust
IIOCTABJICHHBIX 33134
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KapOOHMIIBHOTO Kucsiopoga. OKUCICHHUE allbAETUI0B U KETOHOB.
KauecTBeHHbIe peakny Ha ajbAETHIHYIO TPYHITy. AJIBIONbHAS U KPOTOHOBAS
KOHJICHCALIHS.

31. Knaccudukarys kapOOHOBBIX KACIOT. M30Mepusi © HOMEHKIJIATYpa
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. AIMIBHBIE panuKansl. [Ipupona
KapOOKCHIIbHOM TPYIIIIBL.

32. CriocoObI mony4yeHus: KUcnoT. Gusudeckue cBOUCTBa. XUMHUYECKHE
cBoiicTBa. O0uias xapakrepuctika. Kucnornocts. UnaykTHBHBIN 3 ekt u
cuna kucaoT. O0pa3zoBaHUe COJICH.

33. INomry4yenue u cBOWCTBA (PyHKINOHAIBHBIX ITPOU3BOIHBIX KHCIIOT:
rajJlOreHaHTUAPUA0B, AaHTUAPHUIIOB, CIIOKHBIX 3(UPOB, aJIbAECTUIOB U
HUTPWIOB. MeXaHn3M peakiuu 3TepuduKaniy. Bricime >KupHble KUCTIOTHI.
Mbuna.

34. Ilpocteie u cnoxkubie 3¢upbl. CTpoeHHe, PU3NIECKHE CBOMCTBA,
CKJIOHHOCTb K THJIPOJIH3Y.

35. KucnoTsl B coctaBe *HUpPOB. 3aBUCHMOCTh KOHCUCTEHIINH JKUPA OT €TO
ctpoenus. [IpuBecTn npumMepsl >KUPOB U Mace.

36. Xumudeckne CBOWCTBA JKUPOB: MIETIOYHON THIPOIN3, THIPOTCHU3AIIHS,
OKHCJICHHE.

37. Hurpocoennuenus. Uzomepus n HomeHKnatypa. CTpoeHHe HUTPOTPYIIIIHL.
[lomyuenmne HUTpOcoequHEeHN. HUTpOBaHME YTrIIeBOAOPOAOB B Ta30BOi (dase.
HurtpoBanue 6eH30IbHOTO si/pa.

38. Hutpocoenuuenus: XumMuieckue cBoiictBa. Boccranopnenue. [leiicTBue
1iej04el Ha IepBUYHBIC M BTOPUYHBIC HUTpOcOoeTuHeHus. TayTomepusl.
JeiicTBrEe a30TUCTOM KUCIOTHI HA HUTPOCOEAUHEHUS. Peakius ¢ anbaeruaamu.
39. Amunsl. Ctpoenue, nzomepusi, kiaccudukanus. Homenkiarypa. CriocoOsr
MOJY4YEHHUS] aMUHOB U3 TAJIOTCHIIPOM3BOIHBIX, BOCCTAHOBICHHEM
HUTPOCOCIMHEHUH U HUTPUIIOB.

40. Amunbl. XuMudeckue cBoiictea. OCHOBHOCTh aMUHOB. OOpa3oBaHue
COJICH, aNKWINPOBAHUE, ALIIINPOBAHUE, IEUCTBUE a30TUCTON KUCIOTHL.
41.Amunsl. Knaccudukanus, uzomepus, HoMeHkIatypa. CriocoObl ojydeHusl.
®du3nueckue cBOWCTBA. BHyTpeHHME COMM, TUITOJISIPHBIN HOH. XMMUYECKUE
CBOMCTBA.

42. Oxcukucnotsl. Knaccudukauus, nsomepusi, HomeHkinatypa. CrnocoObl
nonmyueHus. Puszndeckue cBoiicTBa. XuMuueckue cBoiictBa. Onrudeckas
M30MEPHS.

43. YrneBoasl. XUMHUECKHE CBOWCTBA: BOCCTAHOBIICHHE, OKUCIICHUE, PEAKIIUH
AIKWJIMPOBAHUS U allUJIMPOBAHUS, CIIUPTOBOE OPOKEHHE.

44. Yraesoasl. Knaccudukanus yriesosoB. Kinaccudukaims MoHOCAXapHIoB.
Crpoenue. Crepeonsomepusi. [loayuenue MoHOCaxapuIoB.

45. lucaxapunael. Crpoenne. ['uaponus. BoccranaBnmBaromuecs u
HEBOCCTaHaBJIMBaloIyecs nucaxapuapl. Caxaposa.

46. Buns! knaccudukanmy nojaucaxapuoB. BaxkHeitue npeactaBuTeNu, X
CTpOCHHUE.

47. O6was Gpopmyna nmonucaxapuaoB. Kpaxman u nemosnosa.
Pacripoctpanenue B npupone. CTpoeHne MosieKyibl kpaxmana. [IporyKTs
THIIPOJIN3a Kpaxmaia.

48. CtpoeHne MOJIEKYIIbI LEJIII0JIO3bl. XUMHUECKUE CBOKCTBA.
Hutpornenionosa u ee mpakTHYECKOE TPUMEHEHHE.

49. Tunponus Kpaxmana U MeJuTono3bl. [IpoyKThl HETIOJIIHOTO THAPOIIH3a, UX
UCIIOJIb30BaHUE.

50. Anudatudeckre aMUHOKapOOHOBBIE KMCIIOThI: KJIaCCU(HUKAIUS, HO-
MeHKJIaTypa. Peakiium mo aMuHO- ¥ KapOOKCHIIBHOM IpyTImam.

51. benxu. Knaccudukauus. CrpoeHne 0eIKOB: EpBUYHAS, BTOPUYHAS U
TpeTudHas cTpykTypa. JeHarypauus Oenka. 3HaueHue OEIKOB.

52. Ctpoenvie 6€1IKOBOI MOJICKYJIBI: IEPBUYHAS, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTYpHI Oenka. THIbl CBsI3ei, OTBEUAIONINX 3
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(GhopMUpPOBaHHE BTOPUYHON U TPETHYHOU CTPYKTYPHI O€JIKa.

53. Xummueckue cBOUCTBa OETIKOB: aM(pOTEPHOCTh, THAPOIU3 (munsi). Ka-
YECTBEHHOE OMPEEIICHUE aPOMATHIECKUX SI/IEP, CEPhI M MENTHIHOW CBA3H.
54. Jlenatypanus 6enkoB. M3osnexTprudeckas Touka 6enka. CBoicTBa Oenka B
3TOH TOYKE.

55. Jlumnapr. Knaccudukauus. [Ipocteie munuasl. Kuper u macna. M3omepus,
HOMEHKJIaTypa. OCHOBHBIE (PH3UKO-XUMHUYECKUE XaPAKTEPUCTHKHI

56. Jlunuapl. XuMHYeCKHE CBOMCTBA: OMBIJICHHE, ITepedTepuduKanus,
AJIKOTOJIN3, allA0NIN3, ruaporenu3anys. OKUcIuTeNnbHas MopyYa )KUPOB.

Ikama u KPpUTCpHUH OLICHHUBaHWA OTBETA 06yqalomer00ﬂ IMpEaACTaBJICHLI B Ta6J'II/IHC

IlIkana Kputepun onennBanus

Ounenka 5 BCECTOPOHHEE, CHCTEMAaTHYECKOE U IIyOOKOE 3HaHUE IPOTrPAMMHOIO

(oTiIM4HO) MaTepHuaia, yCBOCHHE OCHOBHOHW M JIONOJIHUTEIBHOW JIMTEPaTypBhl,
PEKOMEHIOBaHHOM MpOrpaMMON TUCIHUIUIMHBI, IPABUIBHOE pEIIeHUE
3aJa4u.

Ouenka 4 MOJHOE 3HAHHE MPOrPAaMMHOrO MaTepHaja, YCBOCHHE OCHOBHOMU

(xopormio) JTUTEpaTyphl,  PEKOMEHIOBAHHOW B  MporpamMMe,  HaIW4He

MaJIOBHAYUTCIIbHBIX OIHI/I6OK B pCHICHUM 3aaa4yu, WIN HCAOCTATOYHO
TIOJTHOE PACKPBITHE COJIEP)KaHHE BOIIPOCA.

Ornenka 3 3HaHHE OCHOBHOTO TMPOTPAMMHOTO MaTepualia B MHUHUMAIHHOM
(YIOBJICTBOPUTEIIHHO) o0beMe, MOrpelIHOCTH HENPUHIMITMAIBHOTO XapakTepa B OTBETE Ha
9K3aMCHE U B PEIICHUU 3a/1a4H.
Orenka 2 mpoOerbl B 3HAHWAX OCHOBHOTO IPOrPaMMHOTO  MaTepuana,
(HEyTOBIIETBOPUTEIHLHO) MPHUHIUIHAATBHBIC ONIMOKU MPHU OTBETE HA BOMPOCHI M B PEIICHUH
3aJauu.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
W3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHue I
BHECEHUSA
U3MEHEHUN

IToamnuce

Pacmmdposka nonnucu

JlaTa BHECEeHHS
M3MCHCHUS
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