MUHHCTEPCTBO CeJILCKOTro x03s1iicTBa Poccuiickoit @exepannu

DenepajbHOE TOCYIAPCTBEHHOE OI01KeTHOE 00pa3oBaTe/ibHOE yUpeKIeHue
BBICILIEI0 00pa30BaHUA

«BOPOHEKCKHM I'OCYJAPCTBEHHBIN AT'PAPHBINI YHUBEPCUTET
UMEHU UMITEPATOPA IIETPA I»

PABOYASA TIPOI'PAMMA

o pucuuiuinae EH.03 Xumug

CoemnansHocTh: 19.02.07 TexXHO0JIOTHsT MOJIOKA M MOJIOYHBIX IIPOJAYKTOB

YpoBeHb 00pa3zoBaHus — cpe/iHee MpodeccuoHabHOEe 00pa3oBaHUe

VYporenb noarorosku no [ITCC3 — 6a30Bbiif

®opma 0OyueHus: — ouHas

JOKYMEHT NOAnMCAH
ANEKTPOHHOW NOAMUCHLIO

Ceptucukart: 0662192701DDAD21BC4F60BF7D62EA3FF6
Bnapeneu;: Arnbanos AnekcaHap Bnagumuposuy
OencteuteneH: ¢ 11.11.2021 o 11.02.2023

Boponex 2019



PaGouas mporpamMma cocTaBiieHa B COOTBETCTBUU C (pemepalibHBIM T'OCYAapCTBEHHBIM
00pa3oBaTEIbHBIM CTaHAAPTOM CpeJHEro oOIero oOpa3oBaHus, yTBepxkaAeHHbIM [Ipukazom
Muno6puayku Poccun ot 22.04.2014 Ne 378 mo cnenmanbHocTH: 19.02.07 TexHOIOTUS MOJIOKA
Y MOJIOYHBIX MPOJIYKTOB.

CocTaBUTEND:
KaHJ1. XUM. HayK JTOIEHT Kadeappl XUMUU

7

/A

OI'bOY BO «Boponexckuii TAY» — @7 Ileperonuas O.B.

PaGouas nporpamMma paccMOTpeHa Ha 3aC€JaHUU MIPEAMETHON (IIUKIIOBOI) KOMUCCUU
(mportokox Ne2 or 8.10.2019 r.)

[Ipencenarens npeaMeTHON (IIUKIOBON) KoMHCccUn o/ baitnosa H.B.

3aBenytomuid otaenenueM CI1O ' Kammpuna H.A.



COILEPXAHUE

1 Macnopt padoyeil MPOrpaMMBbl YUEOHOM TMCHMIIIMHBL.........coiviiiiriiieiriseesieenesieesneseesne e 4
1.1 O61aCTh MPUMEHEHHUS TIPOTPAMMBDBI ...c.viaverrereresressesressessessessessessessesnesresnessesresnesnessesnesnesnesnennes 4
1.2 MecTto yuebnoil nucuuniauHbl B CTPYKTYPE OTTOIL ... 4
1.3 Llenu u 3agaun y4eOHON AMCHUIUIMHBI, TPEOOBAHMS K pe3yabTaTaM OCBOCHUS
D105 0030000 0107% 0503 CRERR PR 4
1.4 KommaecTBO 4acoOB HAa OCBOCHUE MTPOTPAMMBI T CLTUTITIHB .....c.vevvviresiaienresessessesessennesesnenens 6

2 CTPYKTYpa H COAEPKAHNE YIEOHOM TUCTIHMIITTHHBI .....coviivieiiiiieiiinsiesiiesesseeseesieessesseessessesssesnnes 7
2.1 OOBEM U CIUTUTMHBI U BUABI YUCOHBIX BAHITHIH .....vevververterventesiesiessesiesiesieseesiesseseesaeseessessessens 7
2.2 TemMaTUYEeCKUH TJIaH U COACPHKAHNUES TUCITHIIITHHDBL. .. veveervesieestesseessessesssesseessessesssesssessesssesseenes 8

3 YcaoBus peaan3aiuu padoueil MPOrpaMMBbI THCIMIIHHBL ..........coviiiriininieinreneeesreesennens 14
3.1 O0Pa3OBATCITBHBIC TEXHOIOTHH ..vuvvesveseessessensessenssssssesseessessessessesssessesssesssssesssessessssssesssessens 14
3.2 TpeboBaHuUs K MUHUMAJIbHOMY MaTEPUATbHO-TEXHUYECKOMY O0ECIICUCHUIO .......vvrverrernenn. 14
3.3 UHQOPMALMITHHOE 00ECHEUEHUE OOYUCHHUS «..e.vvevverrerrerrereresresresresnesnesnesresnesnesnesnesnesnesnesne s 14

4 KOHTPOJIb M OLIEHKA Pe3yJ1bTATOB OCBOCHHUS YYEOHOU JUCHUIITIMHBI ......oovveviriiiiinieniininns 17



1 MACIIOPT PABOYEHN ITPOT'PAMMBbBI TUCIHUATIJIAHBI EH.03 Xumus

1.1 O6aacTh NpUMMeHeHUsI NIPOrPpaMMBbl

PaGouas mporpamma agucuumrumael EH.03 Xumus sBisieTcss 4acThl0 OCHOBHOM
npodecCHOHaAILHON 00pa30BaTEIbHON MPOrPaMMbI CpeIHEro MpodhecCHOHATBHOr0 00pa30BaHUs
o crienraibHOCTH «19.02.07 TexHoM0rust MOJIOKa U MOJOYHBIX TPOJYKTOBY.

1.2 Mecro yueOHol qucuunjinusl B cTpykrype OITOII

VYuebnas nucnumumnaa «EH.03 Xumus» OTHOCHUTCS K Tpymie 00s3aTeNbHbIX JUCIUILIHH
MaTeMaTUYeCKOro U OOIIEro eCTeCTBEHHOHAYYHOro Y4eOHOro IHKJIa MpodeccuoHanbHOoM
noarotoBku. Jucuumnmnna peanusyetcs Bo Il u Il cemectpax mpu cpoke monydeHUs CpeaHero
podeCCHOHATLHOTO 00pa30BaHMs MO MPOrpaMMaM TOJTOTOBKH CIIEIIUAIMCTOB CPEIHETO 3BEHA
2 roma 10 wmecsme mw B Il m IV cemecrpax — Tpu CpOKe TMOJYy4YCHHS] CPEIHETO
poQeCcCHOHAILHOr0 00pa30BaHUS 0 MPOrpaMMaM IMOATOTOBKH CHELUATUCTOB CPEIHEro 3BeHa
3 roxa 10 mecsmen

1.3 Heau u 3agaum yuyeOHOM AMCUMIJIMHBI, TPe0OBaHUS K pe3yJbTaTaM 0CBOEHHSA
AUCHUIJIMHBI

Lenn w3ydeHus AUCHUIUIMHBL (OPMHUpPOBaHHE y OOYyYalONIMXCS YMEHHs OLICHUBATh
3HAYUMOCTh XMMHUYECKOTO 3HAHMS I KaXJO0ro 4YelioBeKka; (OopMUpOBaHHE y OO0ydYarOIIUXCS
LEIOCTHOIO IMPEACTAaBIEHUST O MHpPE U POJIM XUMHUHU B CO3JaHUM  COBPEMEHHOH
€CTECTBEHHOHAYYHON KapTHHBI MHPA; YMEHHUS OOBSICHATH OOBEKTHI M MPOLIECCH OKPYKAIOIICH
JEHCTBUTEIBLHOCTU: IPUPOJAHON, COUHAIBHON, KYJIbTYPHON, TEXHUYECKOW CPEAbl, — HCIOJIb3YS
JUTSL 9TOTO XUMHUYECKHE 3HAHUSI.

3amaun U3y4YeHUs TUCUUIUIMHBL: Pa3BUTHE Y O0YYAIONMMXCSd YMEHUN pa3nudaTh (GakThl U
OLICHKHM, CPaBHMBATh OLIEHOYHBIE BBIBOJbI, BUJETh UX CBA3b C KPUTEPUSIMHU OLIEHOK U CBS3b
KpUTEpUEB C OINpEAeNeHHOW CHCTeMOH IeHHOCTed, QOpMyarpoBaTh M OOOCHOBBLIBATH
COOCTBEHHYIO MO3UINIO; MPHOOpETEHNE 00YUAIOMUMHUCS OMBbITa Pa3HOOOPA3HOH JESITEIBHOCTH,
MMO3HAHMUSI M CaMONO3HAHHUS, KJIFOUEBBIX HABBIKOB, MMEIONIMX YHHBEPCAIbHOE 3HAYEHHUE IS
pPa3IUYHBIX BHJIOB JIEATEILHOCTH (HABBIKOB PEIICHUS MPOOJIEM, MPUHATHS PEIICHUM, MMOUCKa,
aHanmm3a W 00paboTku WH}OpPMANMK, KOMMYHUKATHBHBIX HAaBBIKOB, HAaBBIKOB H3MEPEHHIA,
COTpPYJIHUYECTBA, 0€30MaCHOr0 0OpalleHus C BEIIEeCTBAMU B MIOBCEHEBHON JKU3HU).

B pesynbraTe oCBOCHHS y4eOHOH TUCIUTUIMHBI OO YYAIOIIMICS JTOJIKEH:
0071a1aTh OOIIMMH KOMITETEHIIMSIMH, BKIIOYAIOIIUMHU B c€0s1 CITOCOOHOCTD:

OK 1. [lonumath CyHIHOCTh M COLMAJbHYIO 3HaYUMOCTb cBOeil Oyaymieil npodeccuu,
MPOSIBJISITh K HEW yCTOMYHUBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO [1€ATEIBHOCTh, BHIOMpATH THIIOBHIE METOABI U
CIOCOOBI BBITIOJIHEHHS MTPO(EeCCUOHATBHBIX 33/1a4, OLlEHUBATh UX 3(h(HEKTUBHOCTH M KAUECTBO.

OK 3. IlpuHuMate pemeHus B CTaHJAPTHBIX U HECTAaHAAPTHBIX CUTYalUsX U HECTU 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiectBiasiTh TOWCK M HCIIOJIb30BaHWE HWH(OpPMAIMU, HEOOXOAMMOM IS
3(h(HEKTUBHOTO BBINIOJHEHHUS NMPOQPECCHOHAIBHBIX 3a7a4, MPodeCcCHOHAIBLHOTO U JIMYHOCTHOTO
pa3BUTHSL.

OK 5. HUcnonp3oBath UHGOPMALNOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTUH B
poQeCCHOHALHON JeSTEIHLHOCTH.

OK 6. PabGotate B komjekTHMBEe U KOoMaHze, 3((EeKTHBHO oOLaThCs C KOJIJIEraMu,
PYKOBOJCTBOM, TOTPEOUTEIISIMH.

OK 7. bpath Ha ce0s OTBETCTBEHHOCTHh 3a pabOTy YJIEHOB KOMaHJbl (ITOJYMHEHHBIX),
pe3yJIbTaT BBITOIHEHUS 3aJaHUM.
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OK 8. CamocrosTenbHO oOmpeneisTh 3aAadyd Npo(ecCHOHATBbHOTO M JUYHOCTHOTO
pa3BUTHS, 3aHUMAThCSI  caMOOOpa30BaHUEM, OCO3HAHHO  IUIAHUPOBATH  MOBBIIICHHE
KBaJIM(UKALIHH.

OK 9. OpueHTHpPOBATHCSI B YCIOBHSIX YaCTOW CMEHBI TEXHOJOTUH B MpodeCcCHOHATHHON
JeSITeTbHOCTH.

00magaTh mpoecCHOHaIbHBIMU KOMIETSHIIUSMHU, BKIIFOYAIONIIMHE B c€0s1 CTIOCOOHOCTD:

IIK 1.1. [IpyuHUMAaTh MOJIOYHOE CHIPHE Ha TEePepadboTKYy.

1K 1.2. KouTpoaupoBaTh KaueCTBO ChIPhSI.

1K 1.3. OpranuzoBbIBaTh U MPOBOAUTH NEPBUYHYIO EPEPAOOTKY ChIPbS B COOTBETCTBUU
C €ro KaueCTBOM.

I[IK 2.1. KouTtpomupoBaTh coOmoeHHE TpeOOBaHUI K CHIPBIO TP BBIPaOOTKE
L[EJIbHOMOJIOYHBIX IIPOAYKTOB, JKUJKUX U TACTOOOPA3HbIX NPOJYKTOB JE€TCKOIO MUTAHMUSL.

[IK 2.2. WsroraBmmBaTh MPOM3BOACTBCHHBIE 3aKBACKM M PACTBOPBI CHIUY>KHOTO
dbepmenTa.

I[IK 2.3. BecTu TexHOJOTMYECKHE IMPOIECChl IMPOU3BOJCTBA  IEILHOMOIOYHBIX
IPOAYKTOB.

[1IK 2.4. Bectu TeXHOJIOTHYECKUE MPOIECCH MPOM3BOJICTBA KHUJKHX M MACTOOOpPa3HBIX
IIPOAYKTOB AETCKOI'O U TaHUSI.

I[IK 2.5. KoHTponmpoBaTh Ka4ecTBO IEIbHOMOJOYHBIX MPOJYKTOB, JKUIKUX U
NacToo0pa3HbIX MPOIYKTOB IETCKOIO MUTAHMUSL.

IIK 2.6. OGecneunBath paboTy 00OPYAOBaHUS JJIS MPOU3BO/ICTBA IIETBHOMOIOYHBIX
MPOAYKTOB, )KHUJIKUX U MACTOOOPA3HBIX MPOIYKTOB AETCKOIO MUTAHUS.

I[IK 3.1. KoutponupoBaTb coOJitojieHHe TpPeOOBaHMIM K CHIPbIO IpPU BBIPAOOTKE
Pa3IMYHBIX COPTOB CIMBOYHOI'O Macja U HAIIUTKOB U3 MaXThI.

I[IK 3.2. Bectu TexXHOJIOTMYECKHE TMPOILECCH IMPOU3BOACTBA PA3IMYHBIX COPTOB
CIIMBOYHOI'O Maca.

1K 3.3. BecTr TeXHOJIOTHYECKHE TMPOIECChI TPOM3BOACTBA HAITMTKOB U3 IMaXThI.

1K 3.4. KoHTponrpoBaTh Ka4€CTBO CIIMBOYHOTO MACJIA U MPOTYKTOB U3 MaXTHI.

I1IK 3.5. Ob6ecnieunBath paboTy 000pyI0BaHMS MpPHU BHIPAOOTKE PAa3IUYHBIX COPTOB
CIIMBOYHOT'O MacJjia ¥ HAIIUTKOB U3 MaxThl.

[1IK 4.1. KonTpomupoBaTh COOMIOJeHUE TPpeOOBAaHUN K CHIPBIO MPU BHIPAOOTKE ChIpa H
IIPOAYKTOB M3 MOJIOUYHOM CHIBOPOTKH.

I1K 4.2. M3rotaBnuBath OakTepuabHblEe 3aKBACKH U PACTBOPHI CBIYYXKHOIO (PEpMEHTA.

1K 4.3. BecTu TeXHOJIOrHu4YecKre MpoIecchl MPOMU3BOACTBA Pa3IMYHbBIX BUIOB ChIpA.

[1K 4.4. BecT TeXHOJOTHYECKHE MPOLIECCHI POU3BOICTBA MTPOJYKTOB U3 MOJIOYHON
CBIBOPOTKHU.

I1K 4.5. KonTpoanpoBaTh Kaue€CTBO ChIpa U MIPOAYKTOB U3 MOJIOUHOI CHIBOPOTKH.

[1K 4.6. O6ecnieunBaTh paboTy 000pYAOBaHUS ISl TPOU3BOACTBA PA3IHUYHBIX BHJIOB
CbIpa U IPOAYKTOB U3 MOJIOUHOM CHIBOPOTKH.

B pe3ynbrare ocBoeHUs yUeOHOM NUCIUIUIMHBI 00 yYarOIIHICS TODKEH yMeTh:

- IPUMEHATh OCHOBHBIE 3aKOHBl XUMHUHM [JJIsI pelIeHus 3agady B 00acTu
npodeccuoHaNbHOM ACSITENBHOCTH;

- UCNOJIb30BAaTh CBOWMCTBA OPraHUYECKUX BEILECTB, AUCIEPCHBIX U KOJUIOUJIHBIX CUCTEM
JUISL OITUMU3AIMU TEXHOJIOTMYECKOr 0 MPOIIecca;

- ONMCHIBATh YPaBHEHUSIMU XHMHUUYECKUX PEAKIUN IPOLECCHl, JISKAINIME B OCHOBE
MIPOM3BO/ICTBA MPOAOBOJILCTBEHHBIX MPOAYKTOB;

- MPOBOJUTH PACUETHI IO XUMHYECKUM (POpMyJIaM U ypaBHEHUSIM PEaKIIHH;

- UCIIOJIb30BaTh JaOOPATOPHYIO MOCYly U 000pY/10BAHHUE;

- BBIOMpaTh METOJ M X0/ XUMHUUYECKOT'0 aHaJIn3a, MOI0MPaTh PEAKTUBEI U allapaTypy;



- MPOBOJUTH KaYECTBEHHBIE PEAKI[MN Ha HEOPraHMYECKHUE BEIIECTBA U HOHBI, OTACIbHbIC
KJIACCHI OPTaHMYECKUX COCAMHECHHUIA;

- BBIMIOJTHSATH KOJIMYECTBEHHBIE pacueThl COCTaBa BEIIECTBA MO pe3yIbTaTaM H3MEPEHHIA;

- co0JI0IaTh MpaBUiIa TEXHUKH 0€30MacCHOCTH MPHU paboTe B XUMUYECKOH T1abopaTopuu.

B pesynbrate ocBoeHUs1 y4eOHON UCITUTUTMHBI O0YJarOUIHIiCs JODKEH 3HATD:

- OCHOBHBIE TIOHATHSI U 3aKOHBI XUMUH;

- TEOPETHYECKIE OCHOBBI OPraHUYECKOH, (PU3NYECKON, KOJIIIOUIHON XUMUU,

- IOHATHE XUMUYECKON KUHETUKHU U KaTalanu3a;

- KJIacCH (PUKAIMIO XUMUYECKUX PEaKIMiA U 3aKOHOMEPHOCTH UX TPOTEKAHUS;

- oOpaTuMble W HeoOpaTUMbIE XHMHUYECKHE pEaKIMH, XUMHUYECKOE€ pPaBHOBECHE,
CMEIICHN e XUMHUYECKOTO PABHOBECHS IO ICHCTBUEM Pa3IMIHBIX (DAKTOPOB;

- OKHCJIUTEIILHO-BOCCTAHOBUTENIbHBIC PEAKIINH, PEAKIIUA HOHHOTO OOMEHA;

- TUJIPOJIM3 COJICH, TUCCOITHAIIMIO AJIEKTPOJIUTOB B BOJHBIX PACTBOPAX, MOHSTHE O
CHJIbHBIX U CJIA0BIX AJIEKTPOJIUTAX;

- TETIOBOM 3(PPEKT XUMUYECKUX PEAKIUH, TEPMOXUMHUUECKIE YPABHEHHUS;

- XapaKTEePUCTUKU PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB, BXOASIINX B COCTAB
CBIpbs U TOTOBOM NMUIIEBOM MPOLYKINH;

- CBOWCTBA pacTBOPOB U KOJIJIOUJIHBIX CHCTEM BbICOKOMOJIEKYJISIPHBIX COEAMHEHUM;

- IUCIIEPCHBIE U KOJUIOUHBIE CUCTEMbI MUIIIEBBIX TPOJYKTOB;

- POJIb M XapaKTEPUCTUKHU MOBEPXHOCTHBIX SIBJICHUNU B MPUPOTHBIX M TEXHOJIOTUYECKHUX
nporeccax;

- OCHOBEI aHAJINTHYECKON XUMHM;

- OCHOBHBI€ METO/IBI KJIACCUYECKOT0 KOJMYECTBEHHOT O M (PU3MKO-XMMHYECKOTO aHAJIH3a;

- Ha3HaY€HUE U IIPaBHJIA UCIIONIb30BAHMS TAa0OPATOPHOr0 00OPYIOBAHUS U AIIIAPATYPHI;

- METO/Ibl U TEXHHUKY BBINOJIHEHUS XMMUYECKUX aHAIU30B;

- IpueMbl 0e301acHOM paboThl B XUMUYECKOH JJabopaTopUH.

1.4 O0mas Tpy10eMKOCTb JUCHUILINHBI

MaxkcumanbHoOM yueOHoM Harpy3ku odydarorierocs (Bcero) 162 gacos, B TOM 4ucie:
- 00s13aTeIHLHOM ayTUTOPHOHN yueOHOM Harpy3ku ooydaromierocs - 108 vaca;

- KOHCYJIbTAIlNH - 6 9acoB;

- CaMOCTOSITENIbHONW paboThl 00y4aroerocs - 48 yacos.



2 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCHUTIJIAHBI

2.1 O0béM TUCHUNJIMHBI M BUAbI YUeOHBIX 3aHATHI

O0bEM yacoB

By yaeOHO# paboThI cemecTp* WUTOTO
1/3 2/4
MaxkcumanbHas yueOHasi Harpy3Ka (Bcero) 72 90 162
Oo0s13aTresibHAsi ayIMTOPHAas yueOHasi Harpy3ka (Bcero) 48 60 108
B TOM YHCJIE: TEOPETHYECKOe 00ydeHue 16 30 46
nabopaTOpHBIC 3aHATHUS 32 30 62
CamocrosiTeqbHas padora o0yuyaromerocs (Bcero) 24 24 48

B TOM YHUCJIC. CAMOITOATrOTOBKA IO MaTcpHajiaM y‘le6HBIX mocoOwmii
u y‘le6HI/IKOB, IIOArOoTOBKAa K J'Ia60paTOpHBIM n
MPAKTUYCCKUM 3aHATUAM, KOJJIOKBUYMaM, TCKYLLIEMY
KOHTPOJIIO U T.A.

24 24 48

Koncyabramun - 6 6

IIpomeskyTouHasi aTTeCcTALMA

. - 9K3aMeH | 9K3aMEH
(3auer, muddepeHIPOoBaHHBIN 3a4eT, IK3aMEH)

* 1, 2 ceMecTp - IIPH CPOKE MOJYYEHHUS CPEIHEro NpodecCHOHaILHOr0 00pa3oBaHus 1O
MporpaMMam MOArOTOBKHY CHEIHUAIMCTOB CpeaHero 38eHa 2 rona 10 mecsiies;

3,4 cemecTp - IpHU CPOKE MOJYyUEHHUS CPEAHEro MpodheccuoHaIbHOr0 00pa3oBaHUs 110

mporpaMmaM — IMOJATOTOBKM  CHELIMAJMCTOB  cpenHero 3BeHa 3 roma 10  mecsnes.




2.2 TemaTu4ecKHii IJIaH U COIePKaHUE THCIHIINHBI

HaunmenoBanue Copep:kanue y4e0OHOro MaTepuasa, JadoparopHble U NPaKTHYECKUe 3aHATHS, O0bem yacoB | YpoBeHb
pa3aesioB U TeM caMoCTOosITeJIbHAs paboTa padoTa 00y4alomuxcs 0CBOCHMUS
1 2 3 4
Pasgenl OcHoBHbIe mousATHS XuMuK. Kinaccudgukanus v cBoiCTBa HEOPraHNYeCKUX COeTMHEHU I
Tema 1.1 BemectBo. Atom. Monekyna. XUMHYECKUI SKBUBAJIEHT. XUMUYECKUH 311eMeHT. AutoTrponus. [IpocTsie n 1 1
OCHOBHBIE IOHATHA U | CIIOXKHBIE BeliecTBa. KauecTBEHHBIIN 1 KOIMYECTBEHHBIH COCTaB BEIIECTB. XMMUYECKHE 3HAKU U (POPMYIIBI.
3aKOHBI XUMUHU OTHocHUTENBHBIC aTOMHAs1 U MOJIEKYJIsipHast Macchl. KonuectBo BemectBa. CtexuoMeTpusi. 3aKOH
COXPaHEHHMsI MacChl BEILECTB. 3aKOH IIOCTOSIHCTBA COCTAaBa BEILECTB MOJIEKYJLIPHON CTPYKTYpPBI. 3aKOH
ABOraipo u cieiCcTBUA U3 HET0. 3aKOH SKBUBAJICHTOB
JlaboparopHas paboTta. 3HaKOMCTBO € ITPaBUIIAMU TEXHUKU 0€30MACHOCTH IPU padOTe B XUMUIECKOH 2 2
naboparopuu. O0opyI0BaHUE XUMHYECKOH JTabopaTopuu. PacdeTsl mo XuMu4eckuM Gopmynam u
YpaBHEHUSM PEaKIHH.
CamocrosiTenbHas paboTa 00y4JarOIUXCs: CaMOIIOITOTOBKA TI0 MarepraiaM Y4eOHBIX MOcOOui u 2 3
y4eOHMKOB, TOATOTOBKA K J1aOOpaTOPHBIM 3aHSATHSM, TEKYIIEMY KOHTPOJIO | T.JI.
Tema 1.2 Crpoenue aroma u Ilepnommueckuii 3akon J[.M.Menneneesa. M3oronsl. CTpoeHHE 3IEKTPOHHBIX 000JI0UEK 4 1
CtpoeHue BelllecTBa. |aTOMOB AJIEMEHTOB MaIbIX M OONBIIMX MeproaoB. MoHHas xumuueckas cBs3b. KoBaneHTHaAsh XUMUYecKast
[lepuonmueckuii 3aKoH |cBsI3b. MexaHn3M 00pa30BaHUsl KOBAJEHTHOW CBs3M (OOMEHHBIM M JOHOPHO-akuenTopHeii). [lonsrue o
.M. Menneneena KOOPJWHAIIMOHHOM CBs3u. KoBajeHTHBIE MOJSIpHAsS U HENoJsIpHas CB3U. KpaTHOCTh KOBaJEHTHOW CBSI3H.
Merammueckas cBsa3b. Ouzndeckre CBOWCTBA METAJUIOB. ArperaTHble COCTOSHUS BEIIECTB W BOAOPOAHAS
CB3b. TBeproe, KHUIKOE U Ta3000pa3HOE COCTOSHUS BEIIECTB. BHYTpH- U MeXMOJeKyIsIpHas BOJAOPOAHAs
cBs13b. [loHsTHE O AMCHIEPCHBIX CHCTEMAX.
CamocrosiTenbHas pabora OOy4alOUMXCs: CaMONOArOTOBKA MO MaTrephajaM  y4eOHbIX mocoOuil  u 2 3
y4eOHHMKOB, MOATOTOBKA K JIAOOpATOPHBIM 3aHSTHUSIM, TEKYIIEMY KOHTPOJIIO U T.JI..
Tema 1.3 Oxcunpl u ux cpoiicrBa. Coneobpasyromme u HeconeoOpasyome okcuabl. OcHOBHbIE, aM(oOTepHbIE U 5 1
Knaccupukarpst KHCIIOTHBIE OKCHIBL. XUMHYECKHE CBOMCTBa OKCUIOB. [lomyuenme oxcumoB. OCHOBaHMS M MX CBOMCTBA.
Heopranndecknx |OCHOBaHHS KaK 3JICKTPOJUTHL, WX KJIACCH(UKALMSA TO Pa3iuYHbIM IpH3HAKaM. XHUMHUYECKHE CBOWCTBA
COCJIMHEHHH M UX |OCHOBAaHMH B CBETE€ TEOPUH ODIIEKTPOJIMTHUYECKOW [HiccolManvu. PaznokeHre HepacTBOPUMBIX B BOJE
CBOWCTBA ocHOBaHWI. OCHOBHBIE CHOCOOBI TONYYCHHS OCHOBaHWHA. AMOTEepHbIe OCHOBaHHS. KHCIOTBI M UX

cBoiicTBa. KHCIIOTBI Kak 3JCKTPOJIUTHI, WX KIacCU(UKAIUS IO Pa3IMYHBIM TpU3HAKAM. XHUMHUYCCKHUEC
CBOICTBa KHCJIOT B CBETE TEOPHH JEKTPOIUTHIECKON nucconualn. OCHOBHBIE CTIOCOOBI TTOMYYIEHUS
kucioThel. Comu 1 ux cBoicTBa. Coiu Kak AMeKTpoiauThl. Colu CpeHKE, KUCbIe U OCHOBHBIE. XUMUYECKUE
CBOICTBA COJIEH B CBETE TEOPUU ANIEKTPOIUTUYECKON AUcCONUauu. I Hapoan3 coneu.




HaumenoBanue
pa3aesioB U TeM

Conepxanue yueOHOro Mmarepuasa, JiaoparopHbie M NpaKTHYECKUE 3aHATHS,
caMoCTOsITeJIbHAs pabdoTa padboTa 00y4alMuxcs

O0neM yacoB

YpoBenn
0CBOEHHA

JlaboparopHas padorta. [TorydeHre 1 CBOWCTBA KJIACCOB HEOPraHWMIECKUX COCJIMHEHUIN: OKCHJIOB,
OCHOBaHMM, KHCJIOT, aM(OJIMTOB, COJICH
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CamocrostenpHas pabora oOydarommxcs. [loAroToBka K 3aHITHSM I10 BBIIETIEPESUHCICHHBIM TEMaM.
CocrapyieHue ypaBHCHUN peakIiuii 111 B3aUMOICHCTBUN KJIACCOB HEOPTAaHMUECKUX BEIECTB.
Mertamibel 1 HEMETAJUIEL.

Pa3nen 2

OcCHOBHbBIEC NOHATHS OPraHNYEeCKO XUMHUH U TEOPHS CTPOCHUS
OpPraHuvYecKuXx CoOeAMHEeHUI

Tema 2.1
Teopus crpoeHus
OpPraHUYECKUX

coenuHenui A. M.

Bytneposa.

OCHOBHEIC ITOJIOXKCHUS TCOPUU XUMHUYCCKOTO CTPOCHHUA. I/IBOMepI/IH U HU30MCPBLI. XuMH4ecKHe (bOpMYJ'H)I n
MOJCJIM MOJICKYJI B Opl"aHPI‘-IeCKOfI XHUMUH.

CamocrosrenpHas pabora odyuatommxcs. [lpenmer oprannueckoit xumuu. [IpuponHsie, HICKyCCTBEHHBIE U
CHUHTETHYECKHE OpraHnyeckue BemecTsa. CpaBHEHHE OPraHWYEeCKHUX BEIIECTB ¢ HEOPraHNYECKUMH.
BanentHocTs. XMMHUECKOE CTPOEHHUE KaK MOPAIOK COETUHEHHS AaTOMOB B MOJIEKYJIBI [10 BAJIEGHTHOCTH.

Tema 2.2
Knaccudukanus
OpPraHNYECKIX
BEIIICCTB.

YTreBogopoas! ¥ UX MPUPOTHBIE UCTOUHUKU. ANKaHbl. AJkeHbl. OtwieH. [{uens! u kayuyku. [lorstre o
JMeHaX KaK yTrieBoJ0poJaX C IByMs IBOHHBIMU CBsI3sIMH. CONpsKEeHHbIE TMEHBI. AJIKUHBL. ATIETHJIEH.
Apensl. ben3zon. Tonyoun. [IpupogHbie HCTOYHUKH YTIEBOAOPOIOB.

JlaboparopHast padora. [Tony4deHue u cBoiCTBa yriieBO0OPOIOB.

Kucnoponconeprxamiyie opraHIIecKrue COeTMHEHHS.

Crptel. [IpuMeHeHre sTaHoIa HA OCHOBE CBOKMCTB. [ IMIIEpHH Kak IpeICTaBUTEIh MHOTOATOMHBIX CITHPTOB.
KauecTBeHHas peakiysi HA MHOTOaTOMHbIe cUpThI. [Ipumenenne rimiepuna. denod. [Ipumenenune denoma
Ha OCHOBE CBOWCTB. AJjbpieruisl. [lomydeHue ajipAeruioB OKHCICHHEM COOTBETCTBYIOIIMX CIHPTOB.
[Mpumenenne Qopmanpaernga Ha ocHOBe ero cBoiicTB. KapOoHoBble kuciothl. [lomydeHne kapOOHOBBIX
KHCJIOT OKHCJICHWEM aJbACTHAOB. XUMHUYECKHE CBOMCTBAa M NMPUMEHEHHE YKCYCHOW KHUCIIOTHI. Beicmme
KUPHbIE KHCJIOTHI Ha IMpHUMepe NaJbMUTHHOBOM M cTeapuHOBOH. CiokHble 3(Upsl U KUpBl. CIOXKHBIE
3¢upHI B IpHpOAE, UX 3HadeHHe. [IpuMeHeHne CI0XKHbBIX 3(UPOB HA OCHOBE CBOMCTB. JKHpPBI Kak CIOXKHBIC
a¢upsl. Knaccudukanms xupoB. XuMHUECKHAE CBOMCTBA KMPOB: TUAPOIIU3 M THIPHPOBAHHE KUIKUX KUPOB.
[IpuMeHeHre >KUPOB HA OCHOBE WX CBOWCTB. Mpbna. YTIIEeBOABL YTIEBOABI, HMX KIACCHMHUKAIIHSL
MOHOCaxXapubl (TJI0K03a, (PyKTO3a), TUcaxapubl (caxapo3a) W MoJIMcaxapyibl (KpaxMai U IEJUTI0J03a).
XVMHYECKHE CBOMCTBA TIIOKO3EI. [I[puMeHeHne TItoK03bl Ha OCHOBE CBOMCTB. 3HAUEHUE YTIIEBOJOB B )KUBOM
TIPUPOJIC M JKU3HH YEIIOBEKA.

JlaboparopHas pabora. [TonmydeHue v CBONCTBA KHCIOPOACOAEPHKAIIMX OPTAHUICCKUX COCNHEHHH.




HaumenoBanue
pa3aesioB U TeM

Conepxanue yueOHOro Mmarepuasa, JiaoparopHbie M NpaKTHYECKUE 3aHATHS,
caMoCTOsITeJIbHAs pabdoTa padboTa 00y4alMuxcs

O0neM yacoB

YpoBenn
0CBOEHHA

A3zoTcoaepkanue oprannyeckue coenraenust. [lonumepsi.

AmuHBL. Anmgarndeckre aMiUHbL. AHIIIMH KaK OPraHNn4ecKoe OCHOBAHME.

AMUHOKHCIOTEL. AMUHOKUCIIOTHI Kak aMm@oTepHble JU(YHKIMOHANBHBIE OpraHUYecKUe COCMHEHHUSL.
[lentugnas cBs3p M nonunenTusl. [IpuMeHeHne aMMHOKHUCIOT Ha OCHOBE CBOMCTB. benku. CtpykTypa u
XHMHYeCKHe cBoiicTBa OenkoB. bruonornyeckue GpyHkiu 6enkoB. [lomumepsl. benku u monmcaxapuabl Kak
ouonomumepsl. Ilnactmaccel. IlomyueHne monmmMmepoB peakuuerd MOMMMEPU3alMd U TOJIUKOHICHCALUH.
TepmonacTuuHble U TepMOpeaKkTUBHbIE I1acTMacchl. IlpeactaBurenu niactmacc. Bosokna, ux
kinaccuukanus. [lomydenue BosokoH. OTaenbHbIE TPEACTABUTENN XUMUYECKIX BOJIOKOH.

1

JlaboparopHas padora. CBOWCTBa a30TCOMIEPKANUX U BHICOKOMOJIEKYJISIPHBIX COSIMHEHHIA.

CamocrosiTenbHas padora oOyuatomuxcs. [1onroToBka K 3aHATHSAM T10 BBILETIEPEYHCICHHBIM TEMaM.
CocraBieHue ypaBHEHUH peakinil A7 B3aUMOJEHCTBUN KJIACCOB OPTaHMYECKUX BEIECTB.

Paznen 3

Oo0mas xumus. Teoperuyeckue 0CHOBbI GU3MYECKON M KOJIJIOWTHOM XUMUI

Tema 3.1
XUMUYECKHE peaKuu

Knaccupukammst xumMuueckux peakuuid. |'OMOTEHHbIE W TE€TEPOTeHHBIE PEaKIUH. DK30TEPMHUYECKUE U
SHJIOTEPMUYECKHE peakiuu. TeruioBol 3PQPeKT XUMHUECKUX peakiuil. TepMOXUMHUUECKHE YpaBHECHUSI.
Karamms. ['oMmorenHsle u rereporeHHble kartanuzaTopbl. Katanuruueckue siibl. UTHTHOUTOPHI.

Ckopocth xuMudeckux peakuuid. [IoHSTHE O CKOPOCTH XMMHYECKMX peakuuid. 3aBUCHMOCTb CKOPOCTH
XAMHAYECKUX PEaKIMid OT Pa3NMuHBIX (PAKTOPOB: MPUPOABI PEarupyroOIINX BEIIECTB, WX KOHIICHTPAIIWH,
TEMIeparypbl, IOBEPXHOCTH CONPUKOCHOBEHMSI M HCIONb30BaHMs KaTaim3aropoB. (OOparuMocThb
XAMHYECKUX peakiuid. OOpaTumble ¥ HEOOpaTHMbIe peakiuu. XUMHUYECKOe PaBHOBECHE M CIIOCOOBI €ro
cMemenus. [lpunnun Jle Ilarense

JlaboparopHas pabora. CKOpoCTh XUMUYECKUX peakiinii. XUMHUYECKOe paBHOBECHE.

CamocrosiTenbHasi pabota OOydalOIIMXCA: CAaMOIOAIOTOBKA MO MaTrephajaM  y4eOHbIX  mocoOuil u
y4eOHHMKOB, TOATOTOBKAa K JIA0OpaTOpHBIM ¥ MPAKTHYECKUM 3aHATHSM, KOJUIOKBUYMaM, TEKYIEMY
KOHTPOJIIO U T.JI..

Tewma 3.2
Bona. PactBopsl.
DNEeKTPONTUTHYECKAS
JUCCOIMAIHS

Bopna. PacrBopel. PactBopenue. PactBopumocTh BewecTB. HachllieHHBIE, HEHACBIILIEHHBIE, EPECHIIICHHbIE
pacTBOpbl. 3aBUCHMOCTh PACTBOPHMOCTH TA30B, JKHJIKOCTEH M TBEPIBIX BEIIECTB OT Pa3IM4YHBIX (aKTOPOB.
MaccoBasi 105151 paCTBOPEHHOT'O BEIIECTBA, MOJISIPHAsI M SKBHUBAJIEHTHAsI KOHLICHTPAL[UU PacTBOPOB.

OJNeKTpoIUTHYECKasT AUCCOLUAlUA. ONEKTPOJIUThI M HE3JIEKTPOUTHL. JIEKTPOJMTUYECKAs TUCCOLMALMSL.
MexaHn3MBl 3JEKTPOIUTHYECKON JUCCOIMALUU ISl BEIIECTB C Pa3IMYHBIMU TUIIAMH XUMHUUYECKOH CBSI3U.
Il'unpatupoBaHHble U HETWAPAaTUPOBAaHHBIE MOHBL. CTENEHb JEKTPOIUTHYECKON anuccounaunu. CuibHbIE U
cyabple 37eKTpoauThl. OCHOBHbBIE MOJOXKEHUS TEOPHH SJIEKTPOIMTHUecKol auccormanuu. Kucnorsl,
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HaumeHoBaHue Conepxanue yueOHOro Mmarepuasa, JiaoparopHbie M NpaKTHYECKUE 3aHATHS, O0beM yacoB | YpoBeHb
pa3aesioB U TeM caMoCTOsITeJIbHAs pabdoTa padboTa 00y4alMuxcs 0CBOCHUS
OCHOBAHHSI U COJIM KaK JIEKTponuThl. MoHHBIE peakuuu B pacTBopax. /uccoumanus Boxbl. Bogoponnsiii
MOKa3aTellb.
JlaGoparopHas paborta. [Ipurorosienue pacTBOpoB. 4 2
JlaGoparopHas pabota. MloHHbIe peakuu B pacTBopax. M3amepeHne BOZOpOIHOrO moKa3aTess.
CamocrosiTenbHas paboTa 0OydYalOMIMXCS: CaMOIOATOTOBKA IO MaTepualaM YYeOHBIX MMOcoOui 1 2 3
y4eOHMKOB, MOArOTOBKA K Ja0OpaTOPHBIM M NPAKTHYECKUM 3aHSTUSAM, KOJUIOKBUYMaM, TEKYIIEMY
KOHTPOJIIO U T.JL..
Tema 3.3 Crenenb okuciaenus. OKUCIMTENb U BOCCTaHOBIIEHHE. BoccTaHOBUTENb U OKUCIIEHUE. MEeTO 3IEKTPOHHOTO 2 1
OKHCIUTENBHO- OanaHca Ui COCTABJICHHS YPAaBHEHUH OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH. DIICKTPOXUMHYECKUE
BOCCTAHOBMTENBHEIE |TpoIEcChl. ['ambBaHMUECKNI 3JIEMEHT. DJIEKTPOIN3
peaxuyn JlaboparopHas pabora. OKHCIHTENEHO-BOCCTAHOBUTEIBHBIE PEAKIINH. 2 2
CamocrosiTenbHas pabota OOydalOIIMXCSA: CAaMONOJTIOTOBKA MO MaTephalaM  y4eOHbIX  mocoOuit  u 2 3
y4eOHHMKOB, TOATOTOBKa K JIA0OpaTOpHBIM ¥ IPAKTUYECKUM 3aHSTHSM, KOJUIOKBUYMaM, TEKYIIEMY
KOHTPOJIO U T.JI..
Tema 3.4 [ToBepxHOCTHBIC sBICHUSA. PONb MOBEPXHOCTM B OMONOTMYECKMX Tporeccax. [loBepxXHOCTHAS SHEPIHsl. 4 1
IToBepxHOCTHBIE IloBepxHocTHOE  HaTspkeHHE.  [IOBEpXHOCTHO-aKTHBHBIE — BenlecTBa. [IOBEpXHOCTHasi  aKTUBHOCTb.
SBIICHUS B TpUPOAHBIX |COpOIMOHHBIE sBICHUS. Bumpl copOmmu. AncopOimsi W BIMsSHHE Ha HeEe pPa3IMYHBIX (aKTOPOB.
u TexHonornueckux |OcoOeHHOCTH copOuum  37eKTpoiauToB. HoHHbpW oOMeH. HoHuTel M uUX  (U3MKO-XUMHUYECKHE
mpoiieccax xapakTepucTuku. oHHBII 00MeH B mipupoje U TexHuke. Oco0eHHOCTH a/IcOpOIIuK Ha TTOBEPXHOCTH
paszzena *XuIKOCTb - TBepaoe Teno. CMaunBaHue.
JlaboparopHas pabora. CopOIMOHHBIE SBICHUSI. 4 2
CamocrosiTenbHas pabota o0yuaromuxcs. [loAroToBka K 3aHATUSM 110 BHIILIETIEPEUHCICHHBIM TEMaM. 3 3
Tema 3.5 Knaccudpukamms aucnepcusix cucreM. KomnonnHo-aucnepcHble CUCTEMBI, MX Kiaccu(uKammst U criocoObl 4 1
JlucniepcHble U norydeHns. OnTHYecKue W MOJEKYISPHO-KWHETHYECKHE CBOICTBA MUCIEPCHBIX CHCTEM. MuneisipHas
KOJUIOUIHBIE CHCTEMBI [TEOpHS CTPOCHNUS KOJUIOUIHBIX PACTBOPOB. Y CTOMYMBOCTD M KOATyJISIINS KOJUIOMJHBIX CUCTEM
JlaboparopHas pabota. [ToiyueHue u CBOWCTBA KOJUIOHIHBIX CUCTEM 4 2
CamocrosrensHas pabota oOydatontuxcst. [10roroBka K 3aHATHSIM 110 BEIIIEIEPEUHCICHHBIM TEMaM. 3
Tewma 3.6 4 1

CaolicTBa pacTBOpPOB U

OOwas XxapaKTepruCTHKa BBICOKOMOJIEKYIApHbIX coenunenuii (BMC). ObpasoBanue pactsopoB BMC.
CaoiicTBa 1 yctoitunBocTh pactBopoB BMC. benku kak xosutonapl. ['enu u cryasu.
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HaumeHoBaHue Conepxanue yueOHOro Mmarepuasa, JiaoparopHbie M NpaKTHYECKUE 3aHATHS, O0beM yacoB | YpoBeHb
pa3aesioB U TeM caMoCTOsITeJIbHAs pabdoTa padboTa 00y4alMuxcs 0CBOCHUS
KoJJIouHbIX cucteM |JlaboparopHast pabota. ITomyuenue u cBolicta pactsopo BMC. 4 2
BBICOKOMOJIEKYJIAPHBIX | CamMocTosiTenbHas pabota obyuatomuxcs. [1oAroroBka K 3aHATHSIM 110 BBIIETIEPEYHCICHHBIM TEMaM. 3 3
COEIMHEHUN
Koncynpranum no Temam paszzena 3 3
Pa3znen 4 OCHOBBI AHAJTUTHYECKON XUMUH
Tema 4.1 [Mpenmer ananuTudaeckoit xumuu. KauecTBeHHBIH 1 KOJIMYECTBEHHBIN aHanmn3. Kiaccudukanus XUMHIECKUX 4 1
OcHOBHBIE METOIBI  |METOJOB aHaiM3a. TpeOoBaHMs K aHAIMTUIECKUM peakusiM. TOUHOCTh aHATUTUIECKUX OIPEIeIICHHH.
KJIACCHYECKOT0 Knaccudukamms HMHCTpYMEHTAIbHBIX MeTONOB aHanmu3a. OOnacTu TNpPUMEHEHHs ONTHYECKUX U
KOJIMYECTBEHHOTO M |CIIEKTPaJbHBIX METONOB aHanm3a. Pedpakromerpuss W MOMSPUMETPHS B MHUIIEBBIX TEXHOJOTHSIX.
(HM3HKO-XMMHYECKOro | DNEKTPOXUMUYECKHE METO bl aHaIM3a. XpoMaTorpadus.
aHanmm3a JlaboparopHast padota. [Ipuembl Oe3omacHOi pabOThl B XMMHUYECKOW J1abopaTOpruu. 3HAKOMCTBO C 4 2
AHAJIMTHYECKUM 000pYIOBaHUEM XUMHYECKOH J1a00pPaTOPHUH.
CamocrosrensHas pabota oOydarommxcst. [10AroToBKa K 3aHATHAM 110 BBIIIEIEPEYHCICHHBIM TEMaM. 4 3
Tema 4.2 [IpaBuna mons30BaHMsl TEXHUUECKMMU W aHAIMTUYECKUMHU BecaMu. [lpaBuiia m3aMepeHus: TOYHOTO o0bema, 4 1
Hasznavenue v mpaBuia |IPUTOTOBJICHNST PACTBOPOB C TOYHOM KOHIEHTparwed. TpeOoBaHWs, TpenbsBIIeMble K CTaHIAPTHBIM
W CIIONTb30BAHMS BEIIECTBAM M CTaHIApTHBIM pacTBopaM. [IpaBuia paboTel Ha (oTokomopuMeTpe, pedpakToMeTpe,
71a00paTOPHOrO nonsipumerpe, pH-merpe.
obopynoBanusu  |JlaGoparopras paGota. [IpuroToBieHre IEPBUYHBIX H BTOPHYHBIX CTAHIAPTHBIX PacTBOPOB. M3Mepenne 4 2
anmaparypsl TTIOTHOCTH SKUJIKOCTEM.
CamocrosTenpHas padora o0ydarommxcs. [loaroToBka k 3aHATHSIM I10 BBITIEIIEPEUNCICHHBIM TEMaM. 4 3
Tema 4.3 Turpumerpudeckuii MeTo] aHaiu3a. 3aKOH OSKBHUBAJIEHTOB. TOUYKa SKBHBAJCHTHOCTH U CIIOCOOBI €€ 4 1
Meronpl ¥ TEXHUKA |ompenencHusl. BogopoaHblii MOKazaTelnb KAaK XapaKTepUCTHUKA KUCJIOTHOCTH BOIHBIX pacTBOpoB. Merox
BBITTOJIHEHUS KHCJIOTHO-OCHOBHOI'O THUTpOBaHMs. Peakius HeWTpanu3alyu, MPUMEHSEMBbIE PEaKTUBBI, OIpelelisieMble
XMMHYECKUX aHAJIM30B |BEIIECTBA, MCHONB3yeMble HMHAMKATOPHl. METOA  OKHCINUTEIbHO-BOCCTAHOBHTEIBFHOTO  TUTPOBAHMS.
Honomerpusi. OcobeHHOCTH OmMpeiesieHHsI OKUCIUTENEeH U BOCCTAaHOBHUTENCH. Y CJIOBUS IIPOBEJCHUS
MOJOMETPHYUECKUX OIPEeICIICHUI.
JlaboparopHas padora. CTaHaapTu3alys pacTBOPOB METOIOM HEUTpaIU3aLliH. 4 2
JlaboparopHast pabora. CTanmapTH3aIys pacTBOPOB HOJOMETPUIECKIM METOIOM.
CamocrosrensHas paboTta oOydarommxcst. [1o1roToBKa K 3aHATHSM 110 BBIIIETEPEYHCICHHBIM TEMaM. 4 3
Koncynpranum nmo temam pasnena 4 3
Bcero 162
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JUi1st XapaKTepUCTUKU YPOBHS OCBOEHHSI y4eOHOr0 MaTepraa UCIIOJIb3YIOTCS CIIEYIOIUe 0003HAYEHUS:

1. - o3HaKOMUTENBHEIN (Y3HABAaHHE paHEe U3YIEHHBIX 00BEKTOB, CBOHCTB);

2. - penpOYKTUBHBIN (BBITOTHEHUE JESITEIBHOCTH MO0 00pas3ily, HHCTPYKIMU UIH IO PyKOBOJICTBOM);

3. - IPOAYKTUBHBIHN (MIJIAHUPOBAHNE U CAMOCTOSTENILHOE BBIMOIHEHNE JIEATETBHOCTH, PEIICHHE MPOOJIEMHBIX 3a/1a4.
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3 YCJOBMUS PEAJIM3AIIMU PABOYEN ITPOT'PAMMBI JJUCITATIIMHBI
3.1 O6pa3oBaTeiibHbIE TEXHOJOTHHI

3.1.1 Ipu peanu3zanuu 1adOpaTOPHBIX YUeOHBIX 3aHATHH 1o Temam: «Ilomyuenue u
CBOMCTBA KUCJIOT U cOJei», «llonyueHne u cBOMCTBa OpraHUYECKUX COENNHEHU, «llomyuenue
U CBOMCTBA KOJUIOUIHBIX cUCTeM»,«IIpUroTOBIIEHNE IEPBUYHBIX U BTOPUYHBIX CTaHIAPTHBIX
PacTBOPOB) — UCTIOB3YIOTCS TPYNIIOBAst JUKYCCHS U Pa300p KOHKPETHBIX MEPONPUATHH

3.1.2 IlepeueHb BUJIOB 3aHATHI, IPOBOJAUMBIX B AKTUBHON M MHTEPAKTUBHOM
dhopmax:

AKTUBHBIC U UHTEPAKTUBHBIE (POPMBI

Cemectp Bun 3anstus N
MNPOBCACHUS 3aHATUU

I'pynmnoBas nmuckyccus no temam: «llosryuenue u
3 JlaGopaTopHbIe 3aHATHS |CBOMCTBA KUCIIOT | coJiei», «[loyuenne u
CBOMCTBA OPraHMYECKUX COCIUHEHUI

Pa360p KOHKPETHBIX CUTYaITUi TIO TEMaM:
«[lomy4yenue u CBOMCTBA KUCIIOT U COJIEN,
«[lomy4yenue u cBolicTBa OPraHMYECKUX

COCIIMH EHUI»

I'pynmnoBas nuckyccus no remam: «Ilomydenue u
CBOWCTBA KOJUIOMJIHBIX CUCTEM,
«[Ipurorosinenne NepBUYHBIX U BTOPUIHBIX
CTaHAAPTHBIX PACTBOPOBY

Pa360p KOHKPETHBIX CUTYaIH 110 TEMaM:
«[lomyuenue u cBOICTBA KOJIJIOUIHBIX
cucrem», «lIpuroroBieHue nepBUYHbBIX U
BTOPUYHBIX CTAHJIAPTHBIX PACTBOPOBY

3 JlaGopaTopHbIe 3aHATHS

4 JlaGopaTopHbIe 3aHATHS

4 JlabopaTopHbie 3aHATHS

3.2 Tpe6oBaHusI K MUHUMAJIbHOMY MaTepHAIbHO-TeXHHYECKOMY O0ecreqeHHnIo

YuebHast ~ ayguTOpus  JIEKOUMOHHOTO,  JabopatopHoro  Tuma | 394087, BopoHexckas
«J/IabopaTopusi XMMHHM», TEKYLIErO KOHTPOJId M IIPOMEXYTOYHOH | 0OnacTk, T. BopoHex, yi.
aTTeCTaIyH, KOHCYJbTalUI KOMILICKT yaeOHOH MeOenu, | Mudypuna, 1. 1, a. 159a
KOMIIBIOTEPHAsT TEXHWKA C BO3MOXKHOCTBIO TMOJKITIOYCHUS K CETH
"NuaTepHer" u obecrieueHuEM JocTyma B DIIEKTPOHHYIO
HH(POPMALMOHHO-00Pa30BaTEIbHYIO cpeny, HCIIONIb3yeMOe
nporpammHoe obecnedenne: MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Google Chrome / Mozilla
Firefox / Internet  Explorer, ALT Linux, LibreOffice,
JEMOHCTPAaLMOHHOE O00OpYyAOBaHME M Yy4eOHO-HATJLSITHBIE MOCOOUS,
nabopaTopHOe 000pymOBaHWE: MIKA(BI JUII XUMUYECKOH IMOCYAbl |
peakTHBOB, BBITSDKHOM 1mKkad, pH-meTpel, cmexTpodoTomerp,
KOHJYKTOMETp, CTalarMOMETp, THUTPOBalbe YCTAHOBKH, BECHI
TEXHUYECKHUE, Ta30BbIC TOPEIIKH, PEAKTUBBI, JJAOOpaTOpHAas MOCYAa.
Y4eOHass ayguTopusi ISl CaMOCTOSATENBLHONH paboThl: KoMIutekT | 394087, Boponexckas
y4eOHON MeOenn, JIEMOHCTpAaIMOHHOEe O00OpyJOBaHWE, Y4eOHO- | 00JIacTh, . BopoHex, yiI.
HarjsigHble TMOCOOWS, KOMITBIOTEpHAas TEXHHMKa C BO3MOXKHOCTBHIO | MuuypuHa, 1. 1, a. 232a
nonkitoueHus kK cetn "HMHTepHer" W oOecrieueHHWeM JOCTyHa B
ANIEKTPOHHYIO WHPOPMAITMOHHO-00Pa30BaTEIbHYIO cpeny,
ncnoip3yemoe nporpammuoe odecrieueHue: MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Google Chrome /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice.
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3.3 UndopmanunjiHHoe odecrieueHne 00ydeHust

OcHOBHBIE HCTOYHUKHU:

1.Ta6puensa O. C. Xumus: 10 kimacc: 6a30Bbiii ypoBeHb: yueOnuk / O. C. 'abpuensy -
Mockga: [Ipoda, 2019 - 192 c.

2.T'abpuensn O. C. Xumus: 11 knacc: 6a30Bbiii ypoBenb: yueOnuk / O. C. 'abpueinsH -
Mockaa: [Ipoda, 2019 - 224 c.

3.MaprteiaoBa T. B. Xumus [31ekTpoHHbIN pecype]: Yuebnuk u npaktukym s CIIO /
MaprteinoBa T. B., ApramonoBa U. B., I'ogynoB E. b. ; mog o6m. pea. MapteiHoBoit T.B. -
Mocksa: U3natensctBo FOpaiit, 2019 - 368 [DU] [DBC IOpaiit]

4 MockBa B. B. Opranmueckass xumwusi: 0a30Bble TPUHIUIBI [3JEKTPOHHBIA pecypce]:
Yuaeonoe mocobue s CIIO / Mocksa B. B. - Mocksa: U3garensctBo FOpaiit, 2019 - 143 [DU]
[9BC KOpaiit]

JlonoTHUTeIbHbIE HCTOUHUKH:

1.AnapueB A. 1. O0Owmas u Heopranuueckas xuMus. JlabopaTopHbIN MPAaKTUKYM [3JIEKTPOHHBIH
pecypce]: Yuednoe nocodue dns CIIO / Amapue A. U., KazakoBa A. A., lleBuunsina JI. B. -
Mocksa: M3narensctBo KOpaiit, 2019 - 159 [DU] [DBC IOpaiir]

2.AmapueB A. W. OOmas xumusa. COOpHHMK 3aJaHUi C TpUMEpPaMHU pPEIICHUU
[anekTponHbIi pecypc]: YueoHoe mocodme dus CIIO / AmapueB A. U., Adonuna JI. U. -
Mocksa: M3narenbctBo KOpaiit, 2019 - 127 [OU] [DBC IOpaiit]

3.MakcanoBa JI. A. BbICOKOMOJEKYISPHBIE COCAUHEHUS M MaTepuaibl Il INUIIECBOU
MIPOMBILIIEHHOCTH [3JIEKTPOHHBIN pecypc|: YueOHoe nmocobue [Jns CIIO / Makcanosa JI. A.,
Aroposa O. XK. - Mocksa: FOpaiit, 2020 - 220 ¢ [DU] [DBC IOpaiit]

MeTtoauyeckue U31aHUs

1.Meroauueckue yka3aHUs JUIsi CaMOCTOSITCIbHOW pa0OThl MO aucHUIuIHE " Xumwus'"
(cpennee obmiee oOpa3zoBaHue, MPOoGUIbHAS TUCIUTUIMHA) JJIs1 00YJaIOMUXCs MO CIeUaIbHO-
CTAM CpeaHero mpodeccroHaIbHOro obpa3zoBaHus [Diek-TpoHHBIH pecypc] / BopoHexckuit
rOCyJlapCTBEHHBIN arpap-Hblid yHuBepcuteT ; [cocT.: O. B.. [IpskonoBa, O. B. Ileperon-uas] -
Boponex: Boponexckuii rocyaapcTBeHHBIN arpapHbiii yausepcuret, 2018 [T1T]

Hepnozmqecmle H3TAHUA

Ne n/m IlepeueHb neprHOAMUECKUX N3TaHUN

1 BectHruk BOpoHEk)CKOro rocyjapCTBEHHOIO arpapHOro YHUBEPCUTETA: TEOPETUY €CKUM
Y Hay4YHO-TIPaKTHYECKUH xypHan / BopoHexk. roc. arpap. yH-T - Boponex: BI'AY,
1998-

2 Kypnan ananutudeckoit xumun / Poccuiickast akagemus Hayk - M.: Hayka, 1946- Nel,
T.65: Nel, T.65

3 Kypnan dpuszunueckoit xumuu / Poccuiickas akagemus Hayk - Mocksa: Hayka, 1934-

4 XUMHUS B CEJIbCKOM X031 CTBE: ©KEMECIUHbIN )XypHal - M.: b.u., 1963-1987

5 XUMUS U TEXHOJIOTUS MUILEBbIX IPOAYKTOB [DJeKTpOoHHBIHN pecypc]: PedepaTuBhbiii
xypHail / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

Ilepevyenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKANNOHHON ceTn «UHTEepHETY,
HEe00XO0AUMBIX /IJIsl 0CBOEHMS IMCUMILINHBI.
1. DeKTpoHHBbIE TOJHOTEKCTOBBbIE pecypchl Hayunoit Oubmmoreku BIAY  (http://
library.vsau.ru/)

YueOublii Ne HaumMeHoBaHNe JOKYMEHTA € YKa3aHUEM PeKBU3HTOB Cpok neiicTBus
rojx n/n
2019/2020 | 1. Kontpakt Ne 488/11Y ot 16.07.2019 (ObC «JIAHb») 24.09.2019 — 24.09.2020
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BT'AY Ne 33 ot 19.01.2016

2 Konrpakr Ne 4204 DBC/959/1Y ot 24.12.2019 (ObC | 01.01.2020-31.12.2020
' «ZNANIUM.COM»)
3 Konrpakr Ne  1184/1Y  or  28.12.2018 (ObC | 01.01.2019 —31.12.2019
' «ZNANIUM.COM»)

4 KonrpaxT 358//1Y ot 24.05.2019 (ObC IOPAUT) - CIIO 01.08.2019 — 30.07.2020

5. Jorosop Hau663B03M63I[H06 ucnonp3oBanue npoussenennii B | 01.08.2019 — 30.07.2020
OBC IOPAUT Ne 7-1Y ot 11.06.2019

6. Kontpakt Ne 487/]TY ot 16.07.2019 (3BC IPRbooks) 01.08.2019 - 31.07.2020

7. Kontpakt Ne 919/11Y ot 22.10.2018 (3BC E-library) 22.10.2018 — 21.10.2019

8. Kontpakt Ne 878/11Y ot 28.11.2019 (3BC E-library) 28.11.2019-27.11.2020

9. Jorosop Nel01/HOB/2097 ot 28.03.2017 (HanmonansHas 28.03.2017 -28.03.2022
anekTpoHHas oubnmoreka (HOB))

10. Kontpakr Ne 416//1T ot 17.07.2019, DnextpoHHbIe (HOPMBI 17.06.2019 — 16.07.2022
y4eOHHNKOB u3znarensets «IIpocsemienue», «Pycckoe cioBo,
«Jlpoday, «Benrana-I'pad» (CIIO)

11. Jlunen3uonnsiit kouTpakT Ne 0622/96-19/466/11Y ot 02.07.2019 — 01.07.2022
02.07.2019 (OnextpoHHas OMOIMOTEKA U3IATENILCTBA
«Axkagemus») (CIIO)

12. Jlunen3uonnsii  koutpakr Ne 761/IT or 17.10.2019 | 17.10.2019 - 16.10.2022
(OnexTpoHHbBIE (hopmbl y4eOHUKOB U3/1aTebCTBA
«IIpoceemenuey) (CIIO)

13. AKT BBOJIa B OKCILTyaTalui0 JIIEKTPOHHOU OUOIHOTEKH Beccpouno

2020/2021 1.

Kontpakt Ne 503-1Y ot 14.09.2020. (ObC «JIAHb»)

14.09.2020 - 13.09.2021

Kontpakt Ne 420456¢-959-/1V ot 24.12.2019. (3BC
«ZNANIUM.COMy)

01.01.2020 — 31.12.2020

Kontpakt Ne 391 ot 03.07.2020. (95C IOPAWT — (CI10))

01.08.2020 — 31.07.2021

KontpaxT Ne 392 ot 03.07.2020. (95C IOPAHT — (BO))

01.08.2020 — 31.07.2021

Kontpakt Ne 426-J1Y ot 27.07.2020. 5BC (BBC IPRbooks)

01.08.2020 — 31.07.2021

Kontpakt Ne 878/11Y ot 28.11.2019 (3BC E-library)

28.11.2019-27.11.2020

Jorosop Nel01/HOB/2097 ot 28.03.2017 (HanmonansHas
anektponHas oubnuoreka (HOB))

28.03.2017 -28.03.2022

Kontpakt Ne 416//1T ot 17.07.2019, DnextpoHHbIe (HOPMBI
y4eOHNKOB n3narenscTB «IIpocemenney, «Pycckoe cioBoy,
«Jlpoday, «Benrana-I'pad» (CIIO)

17.06.2019 - 16.07.2022

JInnensnonnslii KoHTpakT Ne 0622/96-19/466/11Y ot
02.07.2019 (OnexTponHas OMONMMOTEKA U3IATENBLCTBA
«Axkanemusi») (CIIO)

02.07.2019 - 01.07.2022

10.

17.10.2019
U3/1aTeNbCTBA

Jlunensuonnelii  kKoHtpakt Ne 761/IT ot
(OnexTpoHHBIE thopmbl y4eOHHKOB
«IIpocsemenney) (CIIO)

17.10.2019 - 16.10.2022

11.

AXT BBOJIa B OKCILTYaTaIHI0 DIEKTPOHHON OMOITHOTEKH
BI'AY Ne 33 or 19.01.2016

Beccpouno

2. IIporpammHOe obecrieueHne o01mero Ha3HaueHus

16




Ne Hazsanue Pasmemenne
1 | Omneparmonnsie cucrembt MS Windows / Linux I1K B nokambpHO#M cetn BITAY
2 | Takets! oducHbix npunoxenuit Office MS Windows / OpenOffice 1K B nokanbHOit cetn BITAY
3 | TIporpammsl must mpocmoTpa (aiimos Adobe Reader / DjVu Reader I1K B nokambHOIM cetn BITAY
4 | Bpaysepsr Google Chrome / Mozilla Firefox / Internet Explorer 1K B nokanbHoit cetn BITAY
5 | AuruBupychas nporpamma Driweb ES 1K B nokansHOMU cett BIAY
6 | IIporpamma-apxusatop 7-Zip I1K B nokanmbHOM cetn BITAY
7 | Mynetumenua npourpeiBatens MediaPlayer Classic 1K B nokanbHOM cett BITAY
8 | Imardopma omnaita-oGydenus eLearning server I1K B nokambHOIM cetn BITAY
9 | Cucrema komnbroTepHOro tectupoBanus AST Test 1K B nokansHOM cetn BTAY
4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA YUYEBHOM
JAUCHUITIIINHBI
KoHTpons ©  omeHka pe3ysibTaTOB  OCBOCHHMS  JHMCLUIUIMHBI  OCYLIECTBJISIETCS
mpenojaBaTesieM B IPOIECCe IIPOBENEHHUS IPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATHH,

KOHTPOJIbHBIX pa60T, a TaKXC BbIIIOJHCHUA O6y‘laI-OI_HI/IMI/IC${ HHIWNBHUAYaJIbHbIX SaﬂaHHﬁ,

ITPOCKTOB, HCCIEIOBaHUM.

Pe3ynbTatel 00yueHus
(oCBOCHHBIE YMEHU S, YCBOCHHbBIC 3HAHMS)

@opMBbI U METOABI KOHTPOJIA U
OLICHKH Pe3yJbTaTOB 00y4EHUS

B pesyabTaTe  OCBOEHUS y4eOHOH JMCIMITIMHBI
00y4Jaromuiics JOHKEH 3HATh!
- OCHOBHBIE TIOHATHSI U 3aKOHBI XUMUH;

- TCOPETUYECKHE OCHOBBI OPraHUYECKOM, (hU3NUYECKOH,
KOJJIOMTHON XUMHH;

- IIOHATUE XUMUYECKON KMHETUKHU U KaTaIu3a;

- KJIaccu QUKaIUIo XUMHUYECKHUX peakuui u

3aKOHOMEPHOCTH MX TPOTCKAHUS;

- oOpatuMbple W HeEOoOpaTHUMbIE XHMHUYECKHE pEaKIuH,
XAMHYECKOE pPaBHOBECHE, CMEIICHUE XUMHUYECKOTO
paBHOBECHS MO IEUCTBUEM PA3JIMUHBIX (PaKTOPOB;

- OKUCITUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU, PEaKIHUU
HOHHOTO O0OMCHA,

- TUJPOJIA3 COJIEH, AMCCOLUALMIO AIEKTPOJIUTOB B BOJAHBIX
pacTBOpax, MOHATHE O CHJIBHBIX M CJIA0BIX DJICKTPOJIUTAX;

- TETJIOBOM s dext XUMHYECKUX peaxiuii,
TEPMOXUMUYECKHE YPaBHEHUS;
- XapaKTEPUCTUKU PA3JIMYHBIX KJIACCOB OPraHUYECKUX

BCUICCTB, BXOAAIIUX B COCTAaB ChIPbS U TOTOBOH HHIHGBOﬁ

MPOIYKIUU;

- CBOWCTBA  pacTBOPOB M KOJUIOMJHBIX  CUCTEM
BBICOKOMOJIEKYJIIPHBIX COEIUHECHUI;

- IUCIIEPCHBIE WU KOJUIOMJHBIE  CHUCTEMBI  IHILEBBIX
MPOJTYKTOB;

-pPOJb MU XAPAKTECPUCTHUKU IMOBEPXHOCTHBIX SIBJICHUN B
MPUPOAHBIX U TCXHOJIOT'MYCCKUX ITPOIECCax;

- OCHOBBI aHATUTHY €CKOU XUMHH,

- OCHOBHBIC MCECTOJABI KJIACCHYCCKOI'O0 KOJIUMYCCTBCHHOI'O M

Texkyumii KOHTPOJIb
yCIIEBAEMOCTH BKJIIOYAET (hOPMBbI
Y METObI KOHTPOJISL:

YCTHBIN OTBET,
IMMCbMEHHBIM OTBET,
TECTUPOBAHHUE,

OTYET 10 JJaOOopaTOPHOI
pabore.

[IpomexyTrounas aTrecranus
IpOBOAUTCA B GOpME IK3aMEHa.

OrneHka pe3ynbTaToB 00y4eHHUs
MIPOU3BOAUTCS :

YCTHBIA ¥ TUCHMEHHBIN
OTBETHI B TPAJULIMOHHOU
nATHOATUIBHOM cucTeme,

TECTUPOBAHUC U OTUCT I10
nabopaTopHbIM paboTam
10 KpUTEpUAM
«3aYTCHOY, KHE 3aUTCHOY.

OrneHka MpoMeXyTOUHON
aTTeCTal[u¥ MPOU3BOUTCS B
IATUOAIIILHOM CUCTEME.
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(U3NKO-XHMUYECKOr0 aHaJIN3a;

- Ha3HAYEHUE U MPaBUJIa UCIOIb30BaHUS JaOOPaTOPHOTO
000pyI0BaHUA U anmapaTyphl;

- MCTOJbI U TCXHUKY BBIITOJHCHUA XUMHUYCCKUX aHAJIN30B;

B pesymnbrare ocBOeHHS Y4eOHOW AMCIUTUIMHBI
00yYaIOLIHNIICS T0IKEH YMeTh:

- IPUMEHATh OCHOBHBIE 3aKOHBI XUMHH ISl PELICHUS 3a]a4
B 00J1acTH TIpodhecCuOHATIBHOM J1eATeIbHOCTH;

- UCTIOJIb30BaTh ~ CBOWCTBA  OPraHWYECKHUX  BEIIECTB,
JMCTIEPCHBIX W KOJUIOMJIHBIX CHUCTEM JIJII ONTHMH3AIUU
TEXHOJIOIMYECKOro MpoIiecca;

- ONMCHIBATh ~ YPAaBHEHHSMU  XUMHUYECKUX  pEaKIui
IpOLeCChl,  JIeKallieé B  OCHOBE  IPOU3BOJCTBA
MIPOIOBOJIbCTBEHHBIX MTPOAYKTOB;

- IPOBOJUTH pacyeThl MO0 XHUMHUYECKUM (OpMylIaM H
YpaBHEHUSIM pEaKIHH;

- HCII0JIb30BATh JIA0OPATOPHYIO MOCYLy U 000pYyI0BaHUE;

- BBIOMpaTh METOA UM XOI XHMHYECKOro aHaiu3a,
noJ0VpaTh PEaKTHBHI U allapaTypy;

- IPOBOJUTH KauyeCTBEHHBIC PEAKIMH Ha HEOPraHWYEeCKHe
BEIIECTBA M MOHBI, OTJEJbHbIE KJACChl OPraHUYECKUX
COCIUHEHUI;

- BBINIOJIHATH KOJMYECTBEHHBIE pacdyeThl COCTaBa BEIIECTBA
10 pe3yJibTaTaM U3MEpPECHUN;

- co0IIoaTh MpaBUjIa TEXHUKU 0€30IMacHOCTH HpH paboTe
B XUMHUYECKOH JIaOOpaTOPHH.

TexHnosiornu GpopmMupoBaHUsT KOMIIETECHIMI

Pe3ynbTatel 00y4deHus
(ocBOCHHBIE KOMTIETCHITHH )

OcCHOBHBI€ MTOKA3aTEIN OLIEHKU
pe3yibTara

(DOpMI)I 1 MCTOObI
KOHTPOJIA U OLICHKH

OK 1. [ToHumaTh CyuHoOCTb U
COLIMAJIbHYIO 3HAYUMOCTb
cBoel Oynymelt npogeccuu,
IIPOSIBJIATH K HEW yCTOWYMBBIN
MHTEpEC.

OO0yuaromuiics TOHUMAET CYITHOCTh
U COLMAJIbHYIO 3HAYUMOCTh Oyay1en
npodeccun, MposIBIASET yCTONYUBBII
MHTEPEC K XUMUYECKUM SIBJICHUSAM B
MIPOU3BOJICTBEHHBIX MpOLIECCax

OK 2. Oprannu3oBsIBaTh
COOCTBEHHYIO JI€SITEIIbHOCTb,
BBIOUpATh TUMIOBBIE METO/IBI U
CIOCOOBI BBITTOJIHEHUS
npodeccuoHaNbHBIX 3a/1a4,
OLIEHUBATh UX 3P PEKTUBHOCTD
U Ka4eCTBO.

OO6yuaromuiicst ciocooeH
OpPraHH30BbIBATh COOCTBEHHYIO
JEeSITeNIbHOCTh, BRIOUPATh THIIOBBIE
METOBI ¥ CIIOCOOBI BHITTOJIHEHUS
npodeccuoHaNbHBIX 3a/1a4,
OLIeHUBATh X 3(PEKTUBHOCTH U
Ka4yecTBO.

OK 3. [Ipunumatsb peuieHus B
CTaHJIAPTHBIX U
HECTaHJAPTHBIX CHUTYaIHsIX U
HECTH 3a HUX
OTBETCTBEHHOCT.

OO0yuarommuiics cnocoO0eH MPUHUMATH
pelieHHs B CTAHIAPTHBIX U
HECTaHIaPTHBIX CHTYalHUsIX U HECTH
3a HUX OTBETCTBEHHOCTH

OK 4. OcymiecTBasiTh OUCK U
UCIONh30BaHUE NH(OpMAInH,

OO0yuaromuiics CtocoOeH
OCYHICCTBJIATH IMOUCK U

O1ieHKa pe3yJIbTaTOB
JEeSITeIbHOCTH
00y4JaronmXxcs B
IpoLIecCe OCBOCHUS
o0pa3oBaTeIbHOI
IPOrpaMMbI
TIPOU3BOJTUTCS:

- Ha 1a00paTOPHBIX
3aHSITUAX TIPH
pCIICHUY CHTYaI[UOH-
HBIX 337134,
BBIMOJTHEHUU
1ab0paTOpHBIX padoT,
YCTHBIX M TACEMEHHBIX
OTBETAX,
TECTHPOBAHUH;

- IIpU NIPOBECHUU
IIPOMEXKYTOUYHON
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HE0O0XOMUMOM 1A

3¢ (HEKTUBHOTO BBITOIHEHUS
npodeccuoHanbHbIX 3a/1a4,
npodecCuOHaTBEHOTO U
JMYHOCTHOTO Pa3BHUTHSL.

UCIMOJIb30BaHUE HH(DOPMALIHH,
HeoOxoauMon 11 3pPeKTHBHOTO
BBITIOTHCHUS TIPO(ECCHOHATBHBIX
3a/1a4, TpohecCuoHaIbHOTO U
JMYHOCTHOTO Pa3BUTHS

OK 5. Ucnonb3oBaTth
MH(pOPMAIMOHHO-
KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH B
npo¢eccruoHaIbHON
JIeSTEIbHOCTH.

OO6yuaromuiics cnocobeH
UCII0JIb30BaTh WH(OPMAIIMOHHO-
KOMM YHHKAIIMOHHbIE TEXHOJIOTHH
JUIS TIOJTYY €HUST XUMHUECKON
UH(OPMAIH B PO ECCHOHATBHON
JIeSITEIbHOCTH.

OK 6. PaboTaTh B KOJUIEKTHBE
1 KoMaH/e, 3P heKTUBHO
00IIaThCA € KOJJIETaMu,
PYKOBOJICTBOM,
MOTPEOUTEISAMHU.

OO6yuaromuiicsa cnocobeH paboTaTh B
KOJIJIEKTUBE U KOMaH/e, 3)PEeKTHBHO
00IaThCsl ¢ KOJIJIETaMH,
PYKOBOJCTBOM, TOTPEOUTEIIAMH.

OK 7. bpatb Ha cebs
OTBETCTBEHHOCTH 32 PabOTy
YJICHOB KOMaH/IbI
(MOYMHEHHBIX ), PE3yJILTAT
BBITNIOJIHEHUS 33JJaHUM.

OO6yuaromuiicsa cnocobeH OpaTh Ha
ce0sl OTBETCTBEHHOCTb 3a paboTy
YJIEHOB KOMAaH/IbI (IO JYMHEHHBIX),
pe3yJbTaT BBIIOJIHEHUS 3a1aHUH.

OK 8. CamocrosTenbHO
OTIpeNeNsTh 3a0a9u
npodecCHOHAILHOTO U
JMYHOCTHOTO Pa3BUTHS,
3aHUMATHCS
caM000pa30BaHUEM,
OCO3HAHHO TIJIAHUPOBATH
MOBBINICHUE KBAJIN(DUKALIHH.

OO0yyarouuiics CriocooeH
CaMOCTOSITEIILHO OIPEICIATh 3a1a41
npodeccuoHanbHOro U IMYHOCTHOTO
pa3BUTHS, 3aHUMATHCS
caMo00pa3oBaHHEM, OCO3HAHHO
TUTAHUPOBATH TIOBBIIICHHE
KBaJIM(UKALMHU, B TOM YHCIIE B
00J1aCTH XUMUYECKUX HayK.

OK 9. OpuenTtupoBathcs B
YCHOBUSAX YaCTOM CMEHBI
TEXHOJIOTUI B
npodeccruoHnanbHOoN
JeSITeIbHOCTH.

OO6yuatromuiicst cocobeH
OpPUEHTUPOBATHCS B YCIOBUSIX YaCTOU
CMEHBI TEXHOJIOTHI B
npodeccuoHabHOM eI TEIbHOCTH.

aTTecranuu B popme
JK3aMeHa

IIK 1.1. [IppuauMaTh
MOJIOYHOE ChIPbE Ha
nepepadoTKy.

OO0yuaromuiics CriocoOeH OI[EHUBATh
U ONpEeISITh XUMUYECKHI COCTaB
MOJIOYHOT'O ChIPbSI IIPU MPHEMKE Ha
nepepaboTKy

[1K 1.2. KoHTpOonupoBath
Ka4eCTBO CHIPBSI.

OO6yuarommuiicst CriocoOEH OI[EHUBATD
" OMpeacisaTh XUMHUYECKUI COCTaB
MOJIOYHOTO ChIPbSI

1K 1.3. Opranu3oBbIBaTh U
IPOBOJIUTH MEPBUYHYIO
nepepaboTKy ChIpbs B
COOTBETCTBHH C €r0
KayeCTBOM.

OO6yuarommuiicst CriocoOeH OI[EeHUBATh
" OMpeacCIATh XUMHUYECKUI COCTaB
MOJIOYHOI'O CBbIPbA B COOTBETCTBHU C
€ro KauecTBOM

IIK 2.1. KontponupoBaTb
co0roieHre TpeOOBaHMIA K
CBIPBIO TIPU BBIPAOOTKE
LEJIbHOMOJIOYHBIX TPOAYKTOB,
KHUJIKHX ¥ TaCTO00Pa3HBIX

OOyuarommuiics cnocoOeH OIleHUBATh
U ONPEeTsITh XUMUYECKHIA COCTaB
MOJIOYHOT'O CHIPbhSI IPH BHIPAOOTKE
1EJTbHOMOJIOYHBIX TPOJYKTOB,
KUJKUX U TTACTOO0Pa3HBIX

OreHka pe3yJIbTaToB
JeSITeIbHOCTU
00y4JaroImuXcs B
IpoLecce OCBOCHUS
o0pa3oBaTenbHOI
POTrPaMMBI
MPOU3BOAUTCA:

- Ha JJabOpaTOPHBIX
3aHATUAX TIPH
pCIICHUY CHTYaI[OH -
HBIX 33J1a4,
BBITIOJTHCHUN
1ab0opaToOpHBIX padoT,
YCTHBIX M TUCBMEHHBIX
OTBETaX,
TECTHPOBAHUH;
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MMPOAYKTOB ACTCKOI'O
INUTaHUA.

IMPOAYKTOB ACTCKOI'O IIMTAHUA

[IK 2.2. U3roraBnuBarh
IIPOM3BOICTBEHHBIC 3aKBACKU
U PaCTBOPBI CBIYYKHOTO

OO0yuaromuiics CriocoOEH OI[CHUBATH
U OIPEEIISTh XUMHUECKUN COCTaB
MIPOM3BOJICTBCHHBIX 3aKBACOK H

depMmeHTa. pPacTBOPOB CHIUY)KHOTO (pepMeHTa
[IK 2.3. Bectn OO0yuaromuiicst criocoOeH OI[eHUBATH
TEXHOJIOT'MYECKHE PO CCCHI " OMpEeAC/IATh HAIIPaBJICHUC U
IMPONU3BOACTBA FJIy6I/IHy INPOTCKaHUA XUMHUUYCCKUX

HCIIBHOMOJIOYHBIX ITPOAYKTOB.

IIPOLIECCOB IIPU POU3BO/ICTBE
[[ETbHOMOJIOYHBIX TTPOTYKTOB

IIK 2.4. Bectn
TEXHOJIOTHYECKUE TIPOIECCHI
MIPOM3BOICTBA KUIKUX U
acTo00pa3HbIX MPOJTYKTOB
IETCKOr0 IUTAHHUS.

OO6yuarommuiicst ciocoOeH OIlEHUBATD
U OMpEeAC/ATh HAITPAaBJICHUC U
TIIyOMHY NMPOTEKAHHSI XUMUYECKUX
IPOLIECCOB MPU TTPOU3BOCTBE
HCJIbHOMOJIOYHBIX MMPOAYKTOB

I1IK 2.5. KouTponupoBaTh
Ka4yeCTBO LIETIbHOMOJIOYHBIX
MPOAYKTOB, KUJKUX U
acTo00pa3HbIX MPOTYKTOB
JIETCKOr'0 MUTaHUSI.

OO0yuaromuiics CriocoOeH OI[EHUBATh
U OIpEeessiTh XUMUYECKHUI COCTaB
LEJIbHOMOJIOYHBIX MPOTYKTOB,
KUJKUX U TaCTO00Pa3HBIX
MPOIYKTOB JICTCKOT'O ITUTAHUSL.

IIK 2.6. ObecrieunBarth
paboTty 00opyaOBaHUS IS
MIPOU3BOJICTBA
LETbHOMOJIOYHBIX TIPOJYKTOB,
JKUJIKUX U TTAaCTOOOPa3HBIX
MPOAYKTOB JIETCKOTO
MMUTaHHUS.

OO6yuaromuiicst CriocoOeH OI[eHUBATh
U OIPEIeISITh XUMUYECKHIA COCTAB
EJTbHOMOJIOYHBIX IPOJTYKTOB,
KUJKHUX M TACTO00Pa3HBIX
MPOAYKTOB JICTCKOTO MU TaHUS

I1K 3.1. KonTponupoBaTh
cobuoieHne TpeboBaHMi K
CBIPBIO TIPH BBIPAOOTKE
Pa3IMYHBIX COPTOB
CIIMBOYHOI'0 MacJia 1
HAIUTKOB U3 NaXThl.

OO6yuarommuiicst ciocoOeH OIlEeHUBATD
" OMpEeaCIATh XUMHUYECKUI COCTaB
ChIPbS IIpU BI)Ipa6OTKe Pa3JINIHBIX
COPTOB CIMBOYHOT'O Macja 1
HAIHMTKOB M3 MaXThI

IIK 3.2. Bectn
TEXHOJIOTHYECKUE TIPOIECCHI
MIPOM3BOICTBA PA3TMIHBIX
COPTOB CIIMBOYHOI'O MacJa.

OO6yuaromuiicst criocoOeH OIleHUBATD
U OIpeAC/ATh HAIIPAaBJICHUC U
FJ'IY6I/IHy IMPOTCKAaHUA XUMHUYCCKUX
IPOLIECCOB TIPU TIPOU3BOJICTBE
Pa3IUYHBIX COPTOB CIMBOYHOTO
macia

IIK 3.3. Bectn
TEXHOJIOIMYECKUE TPOIECCHI
IIPOM3BOICTBA HAIMUTKOB U3
[IaXTEHL.

OO0yuaromuiics CriocoOEH OI[CHUBATH
U OIIPEE/ISATh HAlIPaBJICHUE U
rIyOUHY MPOTEKAHUS XMMHYECKHUX
IIPOIIECCOB MIPH MTPOU3BO/ICTBE
HAIIUTKOB M3 ITaXThI

I1K 3.4. KonTpommpoBaTh
Ka4eCTBO CIIMBOYHOIO Macja U
MPOAYKTOB U3 MAXTHI.

OO0yuaromuiicst criocoOeH OI[eHUBATH
" ONpPEaCIATh XUMUYECKUI COCTaB
CJIMBOYHOI'O Macjia v IpoaAyKTOB U3
IaXThbl

- IpY IPOBEJIEHUU
MPOMEKYTOUHOU
aTTecTanuu B hopme
JK3aMeHa
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1K 3.5. OGecneunBath
paboTy 000pyaOBaHUS IIPH
BbIpaOOTKE pa3IMyHBIX
COPTOB CIMBOYHOT'O Macja U
HAITUTKOB M3 ITaXTHI.

OO0yuaromuics crmocoOeH OI[eHUBATh
U OIPEICISITh XUMUYECKHIA COCTAB
CIIMBOYHOT'O MacJia ¥ MPOIYKTOB 3
[IaXThI

IIK 4.1. KonTponmpoBaTb
cobuoieHre TpeOoBaHMH K
CBIPBIO TIPU BBIPAOOTKE ChIpa
Y IPOAYKTOB M3 MOJIOYHOU
CBIBOPOTKHU.

OO6yuaromuiicst CriocoOeH OI[eHUBATh
" OMpEaCIATh XUMHUYECKUI COCTaB
CBIPBSI TIPU BBIPAOOTKE ChIpa
MPOAYKTOB U3 MOJOYHOMN CHIBOPOTKHU

IIK 4.2. 3roTaBnuBarth
OaKTepHaIbHBIC 3aKBACKU U
PacTBOPBI CHIYYKHOTO
dbepmeHTa.

OO6yuaromuiicst criocoOeH OI[EHUBATD
H OpeaACATh HAIIPABJICHUC U
FJ'IYGI/IHy MNPOTCKAHUA XUMHUYCCKUX
IPOLIECCOB IIPU TIPOU3BOJICTBE
OaKTepuaIbHbBIX 3aKBACOK U
pPacTBOPOB CBIYYKHOTO (pepMEHTA

IIK 4.3. Bectn
TEXHOJIOTHYECKUE TIPOIECCHI
MIPOM3BOCTBA PA3IMIHBIX
BHJIOB CBIpA.

OO0yuaromuiicst CriocoOeH OI[eHUBATh
U OIIPEeISITh HAMTPABJICHUE U
IyOUHY MPOTEKAHHSI XUMUYIECKHX
IIPOLIECCOB IIPH TIPOHU3BOJICTBE
Pa3IUYHBIX BUJIOB ChIpa

[IK 4.4. Bectn
TEXHOJIOTHYECKHUE MPOIECCHI
MIPOM3BO/ICTBA MPOAYKTOB U3
MOJIOYHOHM CBIBOPOTKH.

OO6yuaromuiicst CriocoOeH OI[eHUBATh
" ONpeaAC/ATh HAIIPaBJICHUC U
IIyOMHY MPOTEKaHUS XUMUYECKUX
MPOIIECCOB MIPH MPOU3BOJICTBE
MPOAYKTOB U3 MOJOYHOMN CHIBOPOTKHU

IIK 4.5. KontponupoBaTb
KauecTBO ChIpa U IPOJYKTOB
W3 MOJIOYHOU CHIBOPOTKH.

OOyuarommuiics cnocoOeH OIlEHUBATh
U OIPEeIsITh XUMUYECKHI COCTAB
ChIpa U MPOAYKTOB U3 MOJIOYHOMN
CBIBOPOTKH

[1K 4.6. OGecneunBath
paboTy 000opyaOBaHUS AJIS
MIPOU3BOJICTBA PA3JIMIHBIX
BUJIOB ChIpa M IPOJYKTOB U3
MOJIOYHOM CHIBOPOTKH.

OO6yuaromuiicst criocoOeH OIlEeHUBATD
U OMpEeISITh XUMUYECKHI COCTaB
ChIpa ¥ MPOAYKTOB U3 MOJIOYHOU
CBIBOPOTKH

5.OHEHOYHBIE CPEACTBA JJIsA TIPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXKYTOUYHOMN ATTECTAIIAM

5.1. Kpurepuu oueHku pe3yJbTaToB 00y4eHUsI

5.1.1. Kpurepum OlleHKM YCTHOT0 WM NMHUCHMEHHOI0 ONpoca

Ouenka Kpurepun
BBICTABJIIETCSl 00Y4arOIIEMYCsl, €CJIM OH YETKO BBIPa)KaeT CBOIO
«OTJINIHO» TOUY 3pEHHs [0 pacCMaTpUBAEMbIM BOIIpOCaM, IPUBOJS
COOTBETCTBYIOIINE TPUMEPHI
«XOPOIO» BBICTABJISIETCS 00YUYaOIIEMYCsl, €CJIA OH JIOMYCKAET OTACIbHbIC
MOTPEIIHOCTH B OTBETE
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BBICTABJIsIETCSl  00ydaromeMycs, eclid OH OOHapyXHBaer
«YAOBJICTBOPUTCIIBHO» HpO6eHBI B 3HaHUAX OCHOBHOI'O y‘IC6HO-HpOTpaMMH oro
Marepraa

BBICTABIIsIeTCS  OOydJamIieMycs, €clii OH OOHapyXHBaeT
CYLIECTBEHHbIE MPOOENbl B 3HAHUAX OCHOBHBIX ITOJIOKEHUH
yueOHON AMCLUILIMHBI, HEYMEHHE ¢ OMOUIbIO MPEno1aBaTes
MOJIYYUTh IPAaBWJIBHOE pEUICHWE KOHKPETHOW IpaKTU4eCKOU
3a/a4y U3 YHUcla MPeIyCMOTPEHHBIX pabodeil mporpamMmon
y4eOHON TUCHUTIITMHBI

«HCYOOBJICTBOPUTCIILHO»

5.1.2 Kputepuu oulleHKH Ha 3K3aMeHe

Onenka npemnoaaBaTeis,

ypoBeHb Kpurepun
OOyuaromuiics TIOKa3aJl IPOYHbIE 3HAHUS OCHOBHBIX
ITOJIOKEHU U yueOHoOH JUCLMIUIMHBI, yMEHHUE
«OTJIINYHOY, CaMOCTOSTENIbHO pelaTh KOHKPETHBIE CHUTYaTHBHBIE
BBICOKUI YPOBEHb 3aJ]aud MOBBIIIEHHOH CII0KHOCTH, CBOOOIHO
UCIOJb30BaTh  CIPAaBOYHYK  JIUTEpATypy,  JejaTh
000CHOBAHHEBIE BEIBOJIBI
OOyuaromuiics TIoOKa3ajl MPOYHbIE 3HAHUS OCHOBHBIX
ITOJIOKEHU I yueOHOH JUCLUIUIMHBI, yMEHHE
«OpOomo, CaMOCTOATENIbHO pellaTh KOHKPETHBIE CHUTYaTUBHBIE

3aJlauyd, MPEeIyCMOTPEHHbIE pabodyell  IporpamMmoi,
OpPUEHTUPOBATHCA B PEKOMEHIOBAHHON  CIPaBOYHOU
JIUTEpPaType, YMEET NMPAaBUIBHO OLEHUTH IOJYy4YEHHBIE
pe3yJIbTaThl

IIOBBIIIEHHBIN YPOBEHb

OOyuyaromuiics TOKa3aJl 3HAHWE OCHOBHBIX ITOJIOXKEHUI
y4eOHON UCHUIUIMHBI, YMEHHE IOJYYUTh C MOMOIIBIO

«YZOBJIETBOPUTEIIHHOY, npenojaBareyis  MPaBUIbHOE  PEIICHHE KOHKPETHOU

IOPOrOBBIN yPOBEHB CUTYaTMBHOW 3aJaud M3 4YHUCJIA TPEAYyCMOTPEHHBIX
paboueil mporpaMmoii, 3HAKOMCTBO C PEKOMEHIOBaHHOM
CITPABOYHOM

IIpu oTBeTe OOyd4aromerocsi BBISIBIUIMCH CYIIECTBEHHBIE
npo0Oesibl B 3HAHUSAX OCHOBHBIX IOJIOXKEHUH YydeOHOM
JUCLUIIMHBI, HEYMEHHE C IIOMOILIbIO IpernojaBaTelis
MOJIyYUTh IpaBUJIbHOE peleHue KOHKPETHOU
CUTYaTUBHOM 3aJlayy U3 YUcia MPESyCMOTPEHHBIX
paboueii mporpamMmon y4eOHOMH TU CIIUTUIHBI

«HEYAOBJIETBOPUTEIBHOY

5.1.3 Kpurtepun oueHKH TeCTOB

Crynenu ypoBHel | OTIMYUTENbHBIE TPU3HAKU [Toka3zarenb OLIEHKHU
OCBOCHHS chopMHpPOBAHHOMN
KOMIIETCHIIUN KOMITETCHIIUU
Obyuarommuiics Bocripou3BoauT | He menee 55 % Gannos
[Toporogsrii TE€PMHUHBI, OCHOBHbIE MOHATHUSA, | 3a/I1aHUS TeCTa.
crocoOeH y3HaBaTh 3HAKOMBbIE CIIOBA.
OOyuaromuics BeIsBIsIeT | He meHee 75 % GamioB 3a
. B3aUMOCBSI3H, KJIacCU(pULUPYET, | 3alaHus TeCTa.
[IponBuHyTHIH
YIOPSII0YUBAET, MHTEPIPETUPYET,
MpPUMEHSIET Ha MPAaKTUKE MPONUEHHBIN
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MaTtepuall.

OOyuatommuiics aHamusupyert, | He menee 90 % Oaiios 3a
Bricokuit OIICHUBAET, NPOrHO3UPYET, | 3aJlaHUsl TECTA.
KOHCTPYUPYET.

Kommerennusa ne
chopmupoBaHa

Menee 55 % 6auioB 3a
3a7aHUS TECTA.

5.1.4 Kputepuu OueHKH BBIIOJHEHHs JA00PATOPHOH padoThl

Onenka npemnoaaBaTeJis,

Kpurepun
YPOBEHB putep
OOyuatomuiics moka3aji 3HaHHE OCHOBHBIX MOJIOKEHHM
€OHOM TUCIUTIIMHBI, YMEHUE MOJIYYUTh MTPABUIBHOE
«3a4YTEHO» ya et 4 p

pelIeHrne KOHKPETHOW CUTYaTUBHOM 3aJ1a4M U3 YKCia
MPEIyCMOTPEHHBIX padouell mporpaMMoi, 3HaKOMCTBO C
PEKOMEHJOBAHHOMN CITPaBOYHOU

«HCEC 3a4TCHO»

[Tpu oTBeTe 0OyUaroIerocs BhISBUINCH CYIIECTBECHHbBIE
poOesibl B 3HAHUSIX OCHOBHBIX IMOJI0XKEHUH yueOHOM
JTUCIHUIUIMHBI, HEYMEHHE MOJIYyYUTh IPABUIBHOE PEIICHHE
KOHKPETHOM CUTYaTHUBHOM 3aa4y U3 YKCIIa
MPEeyCMOTPEHHBIX paboueil mporpaMMoi yaeOH ol
JTUCLUILIINHBI

TecroBble 3a1anus K pazaeay 1

BAPUAHT 1
BOITPOCHI: BAPUAHTHI OTBETOB:
1. | IlpeameToM U3yUECHHS] XUMHH a) cocTaB, CTpOEHHE, CBOICTBA BEIIECTB U
ABIISIETCA. . . XMUMHUYECKHU e TPEBpaIleHUs
0) cCOCTaB M CTPOEHUE aTOMOB
B) (hu3MUecKue CBONCTBA BEIIECTBA
') MOJIEKYJIBI, UX CTPOEHHUE U CBOMCTBA
2. | DKBUBAJIEHT BEIIECTBA — 3TO. .. a) YMCJIO aTOMOB B MOJIEKYJI€ BEIlllecTBa
0) aTOM, BXOASIIUNA B COCTaB MOJIEKYJIbI
B) YCJIOBHAsI YaCTh aTOMa
T') peajbHasi WK YCIOBHAs 4acTh (pOpMyIIHHON
SIIMHHIIBI

3. | CKOJIBKO MOJIb BEILIECTBA COACPKHUTCS B:

a) 10,2 r okcua amFOMHHUS

OtBerT:

0) 1,12 n ra3o06pa3HOro BOIOpOJIA IPH H.Y.

OTtBeT:

4. | BeruuciouTe MOJSIPHYIO Maccy:

0) ruapoxcuaa xpoma (1)

a) oproochopHON KHCITOTHI

OTtBeT:

OrTBeT:
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CocrosiHHE 3JIEKTpOHA HA ATOMHOM
opOuTaNM OAHO3HAYHO

a) HabOpOM KBAHTOBBIX YHCET
0) pacCTOSIHHEM OT sifpa

XapaKkTepU3yCTCA ... B) NOTEHIMAILHON SHEpruei opouTamm
r) CIIMHOM
6. | BeiOepuTe Ba BEPHBIX YTBEPKIACHUS a) BO3pacTaeT CPOACTBO K AJIEKTPOHY
s pspa snementos: Na Mg Al Si 0) YCHIIMBAIOTCSl METAIUTMUECKHE CBOMCTBA aTOMOB
«CrieBa Hanpaso ...» B) YMEHBIIAETCS MTOTEHIIHAN HOHU3AI[MH aTOMOB
I') yCUIIMBAIOTCS HEMETAJUTNUECKHE CBOMCTBA
aTOMOB
7. | Hanbonee cuiibHOM KUCIIOTOU SABIISIETCS a) HI 6) HF 8) HCI r) HBr
8. | YKkaxxuTe BaJCHTHOCTh aTOMOB B YaCTHIIAX:
1) kucnopon B O3 a)3
2; a30T B N> . 0) 4
3) asor B NH, B)5
4) dochop B H3PO, r)2
1 3 4
9. | Mounekyna okcumaa yraepoaa (IV) cogepxur a) 2o 0)2culn
CBS3H. B)2cu2n r1)louln
10. | KoBasieHTHBIC HeNOJsApHbIC CBs3M cofepkatca B | a)l,  6) HBr  B) CuCl; r)
MOJIEKYJIC. .. H,SO3
~ | BOTIPOCHI: BAPUAHTBI OTBETOB:
1. | TIponomkuTe onpeneneHue: a) KOHIIEHTPAIMH PeareHTa U MPOAYKTa B
«CKropocmb xumu4eckou peakyuu eNMHUIE 00bemMa
npeocmaensem cooou usMeHeHue. .. » 6) KONIMYECTBA BEI[ECTBA PEATCHTA HITH
MPOJIYKTa B AMHHUIE 00BEMa B EAMHUILY
BpPEMEHH
B) KOJIMYECTBA BEIIECTBA pEareHTa WIn
MPOJYKTa B €AUHUIIE 00beMa
r) o0béMa peareHTa Wi NPoAyKTa B €AUHUILY
BpEMEHHU
2. | PaBHOBecue peakiuu SOxr) +O2ry== 2SO3r), AH<O0
CMECTHTCS B CTOPOHY 00pa30oBaHHUs a) yBEJIMYCHHH OOLIEro JaBICHHS
TIPOALYKTOB TPH... 0) yMEHbIIICHUH NapiyanbHoro napieHus SO;
(neckonvro sapuanmos omeema) B) YMCHBIIICHHY TEMICPaTYPEL
I') YBEIMYEHUU TeMIIEPATypPhl
3. | KaMynbcusM OTHOCATCS COCTaBHI ... a) JKUPHOE MOJIOKO (CJIMBKH)
0) HaACBIIICHHBIN pacTBOp CyJibdaTa Oapus
B) IVIMHA U BOJA
') BOJIa ¥ OJIMBKOBOE MAaCJIO
4. | Ocanok Fe(OH); wactuuno a) NaCl
pPacTBOPHUTCS MPHU T00ABICHHUM ... 6) FeCl,
B) NaOH
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r) FeOHCI

5. | B 500 r pactBopa ¢ koHeHTpamuei 15 | a)45r
Mac.% COLEep)KUTCS BEILECTBA. .. 6) 75T
B)15r
r)50r
BOITPOCHI: BAPUAHTBI OTBETOB:
1. | Ecu u3 150 pacTBOpEHHBIX MOJIEKYI a) 30%
Ha MOHBI Pacralock 25, CTeNeHb 6) 25%
JMICCOLIMAIIMH BEIIECTBA paBHa ... B) 16,7%
r) 1,7%

2. | Cokpaim€HHOMY MOJIEKYJISIPHO-
MOHHOMY YpaBHEHHIO

Cr** + 30H™ = Cr(OH); cootBeTcTBYET
B3aUMOJICHCTBUE MEXY ...

a) Cr2(804)3 u KOH

0) CrClz m Mg(OH),
B) Cr,Sz; u KOH

r) CrPOsu NH,OH

3. | Kakoe 3nauenue pH u xapakrep cpeibl HaOMOJaeTCs B PACTBOPAaX C paBHOBECHOM

KOHIICHTpAIMed HOHOB:
1). [H'] = 107 mous/n
2).[H] = 10° mons/1
3). [H] = 10°° mons/1
4). [H'] = 10™ monb/n

a) KUCIIbII
0) HelTpasbHBIN

B) HICIOYHOU

OtBetsr: 1). . 2). .3). 4).

4. | YKaxuTe CTereHb OKHCIICHUS aTOMa a30Ta B
MOJICKYJIax:

a) NZO a)
6) HNO> 6)
r) Ca(N 03)2 F)

5. | Koapdunuent nepen Mmonexynon a) 2
BOCCTAHOBUTENS B yPaBHEHUU PEAKIUU: 6)8
CrClz + Ca — CaCl, + Cr B)9

r)3

ITucbMeHHbIE 3a1aHNs A/ (PPOHTAIBHOIO ONPOCA IO pa3aerry 2
1. Kak pacnosnoxeHsbl 3JIEKTPOHBI [10 3HEPreTUYECKUM YPOBHSIM U MOJlyPOBHSM B aTOME

yraepona? [Touemy B aTome yriiepoja BO3SMOXKHO pacrapiBaHue 2S-3JICKTPOHOB, a B aTOME a30Ta

-ger?
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2. JlononHuTE CTPYKTYpHBIE (POPMYJIBI aTOMaMH BOAOPO/JA U HA30BUTE COEIUHEHHUS 110

Homenkiatype MIOITAK:
1 I
C—C=C—C—O0OH C—(|3—(‘3—C
a  C 6 O

3. lonomHuTe CTPYKTYpHBIE POPMYIIBI aTOMaMH BOJIOPOIa M HA30BUTE COCAMHEHUS 10
Homenkiarype MIOITAK:

]
c—(|:—(|:—(‘:—c—c C=C—C—C—C
C C C (‘;

4. Hanumute CTPYKTypHBIE ()OPMYJIbI YIIIEBOIOPOIOB:
a) 2,3-1uMeTua0yTeH-2 0) 5-3Tunrentun-3

5. Harmmumme cxembl peakiuii:
a) l'openus npomnana; 6) IlomHoro ruapupoBanus 6yTuHa-1;
B) HutpoBanus 6eHzomna.

Bomnpocsl 1151 pPOHTATBLHOTO YCTHOTO OIIPOCA MO pasaesy 3.

1. [laiite ompeneneHue KOJUIOMTHOW XUMHUU. UYTO Takoe JUCIEpCHas CHCTEMa,
aucnepcHas ¢asza, TMCIepCHOHHAs cpesia, CTeneHb aucnepcHoct? [IpuBenure Knaccupukanuo
JUCIIEPCHBIX CUCTEM I10 CTENEHU AUCIepCHOCTH. [IpuBeauTe npumepsl NONY4eHUs KOJJIOUAHBIX
CHCTEM METOJaMU KOHJICHCAI[U1, XUMUYECKON PEAKIINH, IENTU3AL1H.

2. Kak xmaccupuUUPYIOT JOUCIEPCHBIE CHCTEMBI (TIPUBEAMTE BCE  CIIOCOOBI
knaccupukanuu)?  OObACHUTE  pa3HULy  MEKAY  HCTUHHBIMHM,  KOJUIOMJHBIMH U
rpy0OAMCIIEPCHBIMU BOJHBIMHM PAacTBOpaMH. B 4eM CXOACTBO M B 4YeM pa3jIMYMe PacTBOPOB
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN U TMOPOOHBIX KOIJIOUI0B.

3. laiiTe kaccupUKALUIO AUCHEPCHBIX CUCTEM IO CTETIEHU I CIEPCHOCTH, yKa3aB TOMO -
U TeTeporeHHble cucTeMbl. IIpuBenuTe mpuMepbl MOTYYEHHs] KOJUIOMIHBIX CHUCTEM METOAAMHU
KOHJICHCAllU1, XUMHYECKOW pEaKINy, MEeNTU3ALNH.

4. Yrto Takoe aucnepcHas cucrema? Ilpuenure KiacCHPHUKAIUIO JTUCHEPCHBIX CUCTEM
[0 arperaTHOMY COCTOSIHUIO TUCIIEPCHOM (a3bl U AMCIEPCHOHHON cpenbl. JlaiiTe onpeneneHue
MOHSTHUIO KOJUIOUAHBIN pacTBOp. CpaBHUTE CBOICTBA MCTUHHBIX U KOJUIOUAHBIX PACTBOPOB.
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5. Kpatko omnummTe OCHOBHBIE METOIbI IMOJIyUYEHHMs KOJUIOMIHBIX pacTBopoB. Kakue
BEIIECTBA SBJAIOTCA IMENTU3aTOPAMU IIOYBEHHBIX KOJUIOMIOB? KakoBBI  IOCIIENCTBHS
HENTU3alK [I0YBEHHBIX KOJUIOUI0B?

6. KakoBbl ycClIOBHS TMOJydYeHHUsS KOJUIOMJIHBIX pacTBopoB? JlaliTe KpaTKylo
XapaKTEPUCTUKY MOJIEKYJIIPHO-KUHETUUECKUX CBOHCTB (OCMOTHYECKOE IAaBJIEHUE U BS3KOCTD)
KOJUIOUJHBIX CUCTEM.

7. JlaliTe XapaKTepuUCTHKYy Tmpoueccy ceauMeHTanud. CpaBHUTE KHHETHYECKYIO
YCTONYMBOCTh MCTUHHBIX, KOJJIOUIHBIX U IPyOOIUCIEPCHBIX cucTeM. UTO Takoe menTus3aius?
KakoBbI ycnoBusi, CllocOOCTBYIOIINE TEN TU3AINH?

8. Mlaiite onpeneneHue mporeccaM auanusa u yinbTpadunbTpanuu. Ha kakux cBoiicTBax
KOJJIOMJIHBIX YaCTUI[ OCHOBaHbl METOJbl OYMCTKHM KOJUIOMAHBIX cucteM? Kakyio posb urpaer
MENTU3ALMS B IIPOLIECCAX OUUCTKHU MPUPOJIHBIX U TEXHOJIOTMYECKUX BOA?

9. B ueM 0cOOEHHOCTH ONTHYECKUX CBOMCTB KOJUIOMIHBIX pacTBOpoB? B yem cymHOCTb
3akoHa paccesHus cBeTa Peness? Kak Ha ocHOBe 3TOro 3akoHa OOBSICHSIOTCA CBETOBBIC SBJICHUS
B KOJJIOUJTHBIX CHUCTEMaXx?

10. Kakue ontudeckue SBICHUS HAOIIOAAIOTCSA B KOJUIOMTHBIX CHCTEMax B OTIMYHE OT
UCTUHHBIX pacTBopoB? Cdopmymupyiite 3akoH JlamOepra-bepa. Kak cBsizaHa okpacka
KOJIJIOUJHBIX PACTBOPOB C pa3MepaMH 4acCTHILL?

CuTtyalnuoHHbIEe 32/1a4H M0 pa3aeny 4
BapmuanTt 1

1. BeruuciuTre MOJISIPHYIO Maccy SKBUBAJICHTA JJIs1 BELIECTB!

a) Ba(OH),; 6) CuSO4-5H0;

B) NH3 B peakiun NH3 + O, = N, + H0.

2. CkonpKo rpaMMoB Kpuctaimmmaeckoro NaS;03-5SHo0 nmorpedyercs a1t mpuroToBieHus 1.5 1
0.1H. pacTBOpa? PeakTB UCHOIB3YIOT B OKHCIUTEIbHO-BOCCTAHOBUTEIBHON aHATUTUYECKOM
peakuuu, GaxkTop sxkBuBajgeHTHOCTH NaS203:5H20 paBen 1/2.

3. KakoBbl HOpMaJIbHOCTb M TUTP PACTBOPA XJIOPHIA KAJIHS, IOJYy4EHHOT'O PACTBOPECHUEM
HaBecku Maccol 0.7468 r B mepHOii ko0e EMKocTho 0.5 517 PeakTuB UCIONIB3YIOT B
aQHAJIMTUYECKON peakIy OOMEHHOr O THIA.

4. KakoBa HOpMaJTbHasi KOHIIEHTPAIIUS PacTBOpa KapOOHATa HATPHs, TTOJTYIEHHOTO
pazbaBnenuem 50 mut 2.150 M pactBopa 1o 1 n?

5. CKOJIBKO MJT CEpHOI KHCIOTHI INIOTHOCTHIO 1.125 1/Mi1 motpebyercst muist npurotoBierns 0.5 1
0.05H. pactBopa? (Konyenmpayuio ucxo0Ho2o pacmeopa KUciomvl y3Hamy u3 CHpAGOYHUKA)

Bapuant 2
1. BerauciuTe MOJIIPHYIO MacCy SKBUBAJICHTA IS BEIICCTB:
a) H3PO,4; 6) FeSO4-7H,0; B) SO, B peakiuu 2S0; + O, = 2S0s.

2. CKOJIbKO TpaMMOB TIepMaHTaHaTa Kaiaus morpedyercs s npurotosiienus 750 v 0.05H.
pactBopa? PeakTHB MCIOIB3YIOT B OKUCIUTEIbHO-BOCCTAHOBUTEIBHON aHATUTHYECKON
peakiuu, paktop sxkBuBageHTHOCTH KMNO,4 pasen 1/5.

3. KaxoBbl HOpMmanbHOCTb U TUTP pacTBopa HoCo04:2H,0, monyyeHHOro pacTBOpEHUEM
HaBecKu mMaccol 2.4668 r B MepHOIi ko0e EMKocThIO 1 11?7 PeakTHB UCTIONB3YIOT B
AQHAJIMTUYECKON peakiy OOMEHHOr O THIA.

4. KakoBa HOpMalbHasl KOHIICHTPAIIHSI paCTBOpa CEPHOM KUCIIOTHI, TOTYYEHHOT0 pa3baBlieHuEeM
10 mn 1.506 M pactBopa g0 1 n?

5. Cxonpko M THIIpoKcuaa HaTpust TioTHOCThIO 1.080 r/mi motpebyeTcs A1 mpuroTOBICHUS
2.5 10.10H. pactBopa? (Konyenmpayuto ucxooHo20 pacmeopa wenoyu Y3Hams U3 CHPa6oYHUKA)
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Bapuant 3
1. BerurcanTe MOJISPHYIO MacCy SKBUBAJIEHTA JIJIsk BEIIECTB:
a) KOH; 0) BeC,04-H;0; B) Cl; B peakiuu Cl, + Hp = 2HCI.

2. CKoJIbKO TpaMMOB HUTpata cepedpa nmorpedyercs s npurotoByieHus 250 ma 0.050H.
pactBopa? PeakTuB HCIIONB3YIOT B aHAIMTUYECKOM peakiiuu 0OMEHHOT O TUIIA.

3. KakoBbl HOpManbHOCTh U TUTP pacTBopa NaS;03-5H20, monydeHHOro pacTBOpeHneM
HaBecku Maccoi 1.2410 r B mepHOii kos0e EmKkocThio 0,5 17 PeakTHB HCIIONB3YIOT B
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHOM aHATMTUYECKON peakinu, (PakTop IKBUBAJICHTHOCTH
N&zSgOg'SHzO PaBcH 1/2.

4. KakoBa HOpMaJibHasi KOHLEHTPALIUS PACTBOPA TUAPOKCHIA HATPUS, MTOTYYECHHOTO
pazbasnenuem 25 ma 1,050 M pactBopa o 1 1?

5. CKOJBKO MJI a30THOM KUCIOTHI INIOTHOCTBIO 1.060 /M motpebyercs 1uist npurorosierus 0.5
1 0.101. pactBopa? (Konyenmpayuro ucxoono2o pacmeopa wenouu y3Hamo U3 CHpa6oYHUKA)

Bapmuant 4

1. Berunciaure MOJIAPHYIO MaCCy SKBHUBAJICHTA J1JI BCUICCTB!

a) CH3COOH; 6) Na,CO3-10H,0:;
B) Fe B peakiuu 2Fe + 3Cl; = 2FeCls.

2. Ckouspko rpammoB Terpabopata Hatpusi NayB4O7- 10H20 morpedyeTcest 1i1si mpuroToBIeHUS
250 M1 0.10H. pactBOpa? PeakTuB HCIONB3YIOT B aHATUTUYECKON PEAKIIMA OOMEHHOTO THIIA.

3. KakoBbl HOpMaIbHOCTb U TUTP PACTBOPA MOAUIA KaJIHsL, TOJy4EHHOI O PAaCTBOPEHUEM
HaBecku Maccoit 100.0 r B MepHO# Kos16e EMKOCThIO 1 11?7 PeakTHB HCHOIB3YIOT B
OKHCITUTEIbHO-BOCCTAHOBUTENBHOM aHATTMTUYECKOM peakiuu, pakTop 3kBuBaneHTHOCTH KI
paBeH 1.

4. KakoBa HOpMaJibHasi KOHIEHTPALIMS PACTBOpa XJIOPOBOAOPOAHOM KM CIOTHI, MOITYYEHHOT O
pazbaBnenuem 15 mu 2,250 M pactBopa 1o 1 1?

5. CKOJIBKO MJI XJIOPOBOOPOTHOM KUCIOTHI TUIOTHOCTHIO 1.040 /M1 moTpeOyeTcs s
npurotosyienus 2 1 0.10H. pactBopa? (Konyenmpayuio ucxooHo2o pacmeopa weiouu y3Hamov u3
CNPABOYHUKA)

Bonpocsl 1/ NCbMEHHOT0 ONIPOca No pas3jaeny 4

Bapmnant 1
1. HazoBuTE JOCTOMHCTBA U HEAOCTATKU MHCTPYMEHTAIbHBIX METO/I0B aHAJIN3A.
2. [IpuBenuTe onTUYecKyro cxeMy (oTokonopumerpa. Kakne 00beKThl MOKHO UCCIIEAOBATh HA
3TOM IpUuOOpe U KaKOBa €ro UyBCTBUTEIbHOCTH?
3. Ha xakom sIBICHUM OCHOBaH MOTEHIIMOMEeTprUecKnuid aHammu3? OT KakuX (aKTOPOB 3aBUCUT
PaBHOBECHBII 3JIEKTPOAHBINA MOTEHIAT?
4. Kto siBsieTcst ocHOBaresieM xpoMarorpadun? Kakoii ompIT jie:kaa B OCHOBE OTKPBITHS
XpoMaTorpaduyeckoro paseneHus BemecTB?
5. B Teuenune kakoro BpeMeHH MpPH JIEKTPOJIU3€ PacTBOPA HA AJIEKTPoe BeiaeauTcs 1,78 T
MEJIM, e€CIU chja Toka cocrtaBysieT 10 A?

Bapuant 2
1. Ha kaxue rpymnmsl METOJIOB aHAIM3a MOJIpa3Iesat0TCsl HHCTPYMEHTAJIbHbIE METO/IbI B
3aBUCUMOCTH OT MPUPO/Ibl AaHATTUTHYECKOr0 CUTrHasa’?
2. Kakue ¢u3udeckue sSBICHUS JIeKAT B OCHOBE CIIEKTPAILHBIX MeTO10B aHanu3a? UTto Takoe
crexTp?
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3. Ha xaxkoM siBJIeHUM OCHOBaH KOHAYKTOMETpUUYECKUil MeTos] aHanu3a? IIpuBeanTe BoIpaxkeHue
3akoHa Oma. UTo Takoe ynenabHas 3JeKTPOIPOBOAHOCTh PACTBOPA, U OT KaKUX (PaKTOPOB OHA
3aBUCHUT?
4. Yto coboli mpencTaBisieT XpoMaTorpaMMa U Kakre €€ mapamMeTpbl BaXKHBI 115 paciii ppoBKH
Ka4eCTBEHHOI'0 M KOJIMYECTBEHHOI'O COCTaBa MpoObI?
5. KakoBa koHIIeHTpalus pacTBOpa, KOTOPBIA (HOTOMETPUPYIOT B KtoBeTE TOMIIMHOM 10 MM,
€CIIU €ro ONTHYecKast MIoTHOCTH 0,68, a MONApHBINA KOAPGUIIMEHT MOTJIONIEHNUS BEIIeCTBa
coctapmsier 356 cm/r?

Bapuant 3
1. Kakue criocoObl H3MepeHuit CymecTBYIOT Ipu padote Ha mpubdopax? IloscauTte, B uéMm
3aKIII0YA0TCS METOJ] TPalyipOBOYHOr0 rpaduka U METO ] CpaBHEHUs?
2. HazoBuTe MeTob! abcopOIIMOHHOTO CeKTpajabHOoro aHanu3a. Ha uém ocHoBaHa
uaeHTU(UKALKS BEIIECTB B MeToAaX abcopOImoHHoM criekTpockonuu? Kakoii 3aKoH JEKHUT B
OCHOBE KOJIMYECTBEHHOI'O aHa/In3a?
3. IlpuBenuTe BoIpaxkeHue ypasHenus Hepacra. Uto Takoe ak THBHOCTh HOHA?
4. Ha uém ocHoBaH MeTo xpoMatorpapuu? ChopMynupyiiTe OCHOBHbIE XpoMaTorpaduueckue
TIOHATHS.
5. KakoBa o/mkHa OBITh CHJIa TOKA MPH 3JIEKTPOJIM3€ PACcTBOPA, YTOOBI HA HJIEKTPOJIE B TEUCHHE
1 gaca BeIeHIIOCH 2 T cepebpa?

BapmuanT 4
1. Kakoe pusndeckoe siBJIEHHE JIC)KUT B OCHOBE YMUCCUOHHOTO CIIEKTpaibHOro ananuza? Ha
4EM OCHOBAHBI UJIEHTHU(HKALUS BELIECTB U KOJIMUECTBEHHBIN aHAJIN3 B SMUCCUOHHBIX METOaX
CHEKTPOCKONUu?
2. Uro Takoe pedpakiusn? Jlaiite onmpeneneHre moKa3aTeo MpeIoMIIeHUs U chopMyIupynTe
3akoH CHea.
3. Kak ycTpoena n3mepurenbHas sueiika B moTeHIroMerpun? YeM HHIMKATOPHBIN AIIEKTPO]T
OTJIMYAETCs OT AJIEKTPOJa CpaBHEHUS?
4. Ha kaxue rpynmsl KJIacCUPUIUPYIOT XpoMaTorpaduio: 1) mo arperaTHoMy cocTosiHuIO (a3, 2)
10 PACHOJIOKEHUIO HETOBHKHOHN (ha3bl?
5. BelanCIIHTE aKTHBHOCTH KaTHOHOB CU’’ B pacTBOpe CymbaTa MEIH, eCIi CTAHIAPTHBI
AJNEKTPOJAHBIN OTEHINAI E°=034B,a PaBHOBECHBIH IEKTPOAHBIN MOTEHIIMAI MEJHOT O
anektpoaa 0,28 B.

OueHoYHBIE CpeICTBA /IJISl IPOBeIeHNs IPOMEKYTOUHOM aTTecTaluu

Bomnpocsl Kk 3K3amMeHy
OCHOBHBIE TOHATHS U 3aKOHBI XUMHUH.
Crpoenue BenectBa. [lepnonuaeckuii 3akon J[.11.Menaeneesa
Xumuueckue peakimu. CKOpoCcTh XUMUYECKON peaklii. XUMHUYECKOE PaBHOBECHE
Bona. PacTBOpBI HEANEKTPOIUTOB.
OnexTponutudeckas auccoruanys. CUIbHbIE U CIa0bIe SJIEKTPOTUTHL.
Honnble peakiyu B pacTBopax. BomopoaHslil mokaszarens [ 'naponus comnei.
OKHCIUTENHFHO-BOCCTAHOBUTENILHBIE PEAKLIH.
Knaccupukays HeOpraHn9ecKuX COSIMHEHNN B X cBoHcTBa. OKCHIBI.
Knaccudukaius HeopraHMIECKUX COCTMHEHUN U UX CBOMCTBA. KHCIOTHL
0. Knaccudukamus HeopraHUuecKiX COSTUHEHIH U UX cBoicTBa. OCHOBaHUSI.
11. Knaccuduxanms HEOPraHMUECKNX COSTUHEHUH U X CBOMCTBA. AMQOTEPHBIE COSANHEHHUS.
12. Knaccudukarms HeOpraHM4ecKnx COeAMHEHUI 1 X cBoricTBa. Comm.
13. Teopust crpoeHust opranndeckux coenuHeHuii A. M. ByrnepoBa. HoMeHkaTypa opraHUYecKux
COEIMHECHUMN.
14. Knaccuduxaiusi OpraHUuecKuX BEIeCTB. Y TIEBOIOPOIBIL.
15. Knaccudukaiws opraHidecKux BemecTs. [ MapoKCucoeIMHEHHMS.
16. Knaccudukanms opranmdeckux BemecTB. OKCOCOSMHEHUS.

BooNoOkwNE
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

217.
28.
29.
30.

Knaccugukarps opranndeckux pemiecTs. KapOOHOBBIE KHCIIOTHI.

Knaccudukarms opraHndeckux BemecTs. AMHHBI 1 aMUHOKHCIIOTBL.

Knaccupukarps opraHnueckux BemecTs. Mblia U KUPBL

Knaccudukarws opraHMdecKiX BeecTB. Y TIIEBOIbI.

Knaccugukanus opranndeckux BerniecTs. bemku.

[ToBepxHOCTHBIE SIBICHUS B IPUPOAHBIX U TEXHOJOTHUYECKUX MTpOIleccax.

JucniepcHble U KOJUIOUJHBIE CUCTEMBI.

CaoiicTBa pacTBOPOB U KOJUIOMIHBIX CUCTEM BBICOKOMOJIEKYJISIPHBIX COSTMHEHHI.

OCHOBHBIE METO/BI KJITACCHYECKOT0 KOJIMUECTBEHHOTO aHaN3a. | paBUMETpHsI U TATPUMETPUSL.
OcHOBHBIE MeTOABI (PU3UKO-XMMHUIECKOr0 aHanu3a. CHeKTpanbHble W ONTHYECKHE METOJBI
aHaJIM3a.

OcHOBHBIE METOBI (PU3UKO-XUMUYECKOT0 aHaJM3a. DIEKTPOXUMHUYECKHE METO/IbI aHAJIH3A.
Hasnauenue u npaBua HCIOJIB30BaHUS JaOOPATOPHOT0 0OOPYAOBAHUS U alIlapaTyphl.
MeTozp! 1 TEeXHUKA BBITOJIHEHUS XUMUYECKUX aHAJIN30B.

TexHuka 6€30MacHOCTH MPH pabOTe B XUMUYECKOH J1a00paTopuH.
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JldeT mepuoauyecKux MPoOBepoK padoueid

NpOrpaMMbId HHpOpMAaLHs 0
BHECEHHBIX H3MEHEHHUAX

[ToTrpebHOCTH
JIOJDKHOCTHOE JIHIIO, B KOPPEKTHPOBKE
MPOBOJIUBIIICE Jlata yKa3aHUEM Wudopmaiusi 0 BHECEHHBIX
nposepky: ©.1.0., COOTBETCTBYIOIIUX U3MCHEHUSX
JOJKHOCTD pa3nenoB paboueit
pOrpaMMBbI
bainosa H.B.,
OTBETCTBEHHAs 32 Ha 2020-2021 yu.
paspabotky OII mo roJi MoTpeOHOCTH B
CIICHHAJIBHOCTH KOPPEKTUPOBKE HET
19.02.07, nouenr | 1poToKox PREET
Kaenpol 23 159692(())2 Or Pabouas nporpamma et
TOBAapOBEACHUS U o aKTyaJM3upOBaHa
OKCIICPTH3BI st 2020-2021
' / 7 y4eOHOro roja
AL
baiinosa H.B.,
OTBETCTBCHHAs 3a Ha 2021-2022 yu.
paspabotky OIl mo roJl nOTpeOHOCTH B
CIICHAAJIBHOCTH KOPPEKTHPOBKE HET
19.02.07, noueHT IIporokon PP b
Kadeapel 78 J(\)(9582%T2 I PaGouas mporpamma e
TOBAapOBEACHUSA U o aKTyaJTM3UpOBaHa
OKCICPTH3bI st 2021-2022
- 'fl"’ ) y4eOHOro roja
ALl
baiinosa H.B., IIporokon Ha 2022-2023 yu. HET
OTBETCTBEHHAas 3a Ne5 ot roJi MoTpeOHOCTH B
paspabotky OII o 14.06.2022r | KOppeKTHPOBKE HET
CIEHUATBHOCTH
19.02.07, noueHr Pabouas mporpamma
Kadenpsl aKTyaJu3upOBaHa
TOBApOBEACHUS U s 2022-2023
OKCHEPTH3bI yueOHOro roja
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