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1 OBHIASI XAPAKTEPUCTUKA PABOYEN TIPOI'PAMMBI YUEBHOM JACHHUITIIUHBI
«XHUMMHSA»

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

Pabouas mporpamma y4eOHOW NUCHUIUIMHBI « XUMHS» SBISIETCS YaCThIO MPOTPAaMMBI TIOJrOTOBKH
CHEIMAIMCTOB CPEeIHEro 3BeHa mo creruanbHocT 43.02.15 [ToBapckoe u KOHIUTEpPCKOe neno. Pabouas
porpamMma COCTaBJIeHa JUIsl O9HOM (HOPMBI O0yUCHHS.

1.2 MecTto AMCHMILIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHENHAJIHMCTOB CpeAHero
3BeHa

VYuyebHasg qucUMIUIMHA «XHUMHUS» OTHOCUTCS K MAaTEeMAaTH4YECKOMY M OOIEMY €CTECTBEHHOHAyYHOMY
LUKITY.

OcBoeHnto  y4yeOHOM  JUCLUIUIMHBI — NPEAIIECTBYET  M3yuyeHHe  y4eOHBbIX  JUCLHUIUIMH:
EcrecTBo3nanmne, MaremaTuka.

JucuuiuinHa «XUMHs» SBIS€TCA IPEIUIECTBYIOLIEH JUIsl M3y4eHUs CIEQYIOUIMX Y4eOHBIX
JUCLUIUINH, TPOPECCUOHATbHBIX MOAYJIEH:

[IM.01.Opranu3auus M BeJEHHME IPOLECCOB IPUIOTOBJIECHHS M TOATOTOBKM K pealu3aliu
noiry(haOpuKaToB JuIs OJI0]] KYJTMHAPHBIX U3IEIHIA CII0)KHOTO aCCOPTHMEHTA,

[IM.02. Opranu3anus ¥ BeJCHHUE IPOLECCOB NPUTOTOBIECHUS, OGOPMIIEHHS U IOATOTOBKH K
peaiv3alMi ropsyux OJI0J, KYJIMHAPHBIX H3JEJIMH, 3aKyCOK CJOKHOTO aCCOPTUMEHTa C Y4YeTOM
noTpeOHOCTEH pa3IUYHbIX KaTeropuil morpedureneit, BUIOB U GOopM 00CTYKUBAHHUS;

[IM.03. Opranusanuss U BeJEHUE IPOLIECCOB IPUTOTOBIECHUS, OPOPMIIEHHUS U IOJITOTOBKU K
peanu3ali XOJOAHBIX ONION, KYJIMHAPHBIX HU3AEIHH, 3aKyCOK CIIOKHOTO acCOPTUMEHTa C Y4YeTOM
noTpeOHOCTEH pa3IMYHBIX KaTerOpuil moTpeduTeneit, BUI0B U (OpM 0OCTYKIUBAHHUS;

[IM.04. Opranuzanusi U BeAE€HUE IPOLECCOB NPUTOTOBICHUS, OGOPMIIEHUS U TOATOTOBKU K
peanu3ali  XOJOJHBIX M TOpAYMX JECEepPTOB, HAIUTKOB CIOKHOIO aCCOPTUMEHTAa C Y4YeTOM
noTpeOHOCTEH pa3IMYHBIX KaTerOpuil moTpeduTenelt, BUI0B U (GOpM 00CTYKIUBAHHUS;

I[IM.05. Opranuzanusi U BeAE€HUE IPOLECCOB NPUTOTOBJICHUS, OGOPMIIEHUS U TOATOTOBKU K
peainzaluu XJeO00YyIOUHBIX, MYUYHBIX KOHAMTEPCKUX H3JEIUHA CII0)KHOIO acCCOPTHUMEHTa C Y4EeTOM
noTpeOHOCTEH pa3IMYHbIX KaTeropuil morpedurenei, BUI0B U GopM 00CTyKUBAHHUSA;

[IM.07. Brinosnnenue padot no npodeccun padouero [losap/Konnurep

1.3 Heap 1 niianupyemblie pe3yJibTAThl 0CBOCHHUS M CHMIIJIMHBI:

CopepxaHve JUCHMIUIMHBI OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYarOIIMXCS K OCBOEHHIO
npoeCCHOHATBHBIX ~ MOIYyJeH MporpaMMbl IMOJATOTOBKM  CHELMAIMCTOB CPEIHEro 3BEHa 10
CHEIHAIbHOCTH U OBJIAJICHUIO CIEAYIOUMMHU OOIIMMHU U TPO(HECCUOHATLHBIMUA KOMIIETECHIUSIMHU:

IIK 1.4. OcymectBiasaTh pa3pabOTKy, aJalTalUi0 peuentyp mnonygaOpukaTtoB ¢ y4eToMm
MOTpeOHOCTEN pa3IMYHbIX KaTeropuil norpeduTene, BUAOB U (opM 00CTyKUBaHUS;

IIK 2.2. OcymecTBiiTh HPUTOTOBIEHHUE, TBOpUYECKOE O(GOpMIIEHHME W TOATOTOBKY K pealu3aluu
CYTIOB CJIOKHOTO aCCOPTHMEHTA C YYETOM MOTPEOHOCTEH Pa3IMUHBIX KaTeropuid MmoTpeduTenel, BUJAOB U
dbopM o0cTyKUBAHUS,

[IK 2.3. OcymecTBiaaTh OPUTOTOBICHUE, HEMPOIOJHKUTEILHOE XPAHEHUE TOPSAYHUX COYCOB CIIOAKHOIO
aCCOPTHMEHTA;

IIK 2.4. OcymiecTBisTh NMPUTOTOBIEHUE, TBOpUYECKOe OGOpMIIEHHE W TMOATOTOBKY K peall3aIluu
ropstuux OJFO/ U TapHUPOB U3 OBOILEH, KPyH, 6000BBIX, MAKapOHHBIX M3/EIUNA CIOXKHOIO aCCOPTUMEHTA C
Y4eTOM MOTPeOHOCTEN pa3IMUHbIX KaTeropuii morpedurenei, BUI0B U GopM 00CITyKUBaHUS,

IIK 2.5. OcymecTBiiATh HPUTOTOBICHHUE, TBOpUYECKOE O(GOpMIIEHHME W TOATOTOBKY K pealu3aluu
ropsiuux OJItOJ1 U3 SIULL, TBOPOTa, ChIpa, MyKH CJIO’KHOI'O &CCOPTUMEHTA € YUETOM MOTPEOHOCTEN pa3InYHbIX
KaTeropuit morpedureneit, BUIOB U (opM 00CTyKUBAHHUS;

[IK 3.2. OcymiecTBiaTh IPUTOTOBJICHUE, HEMNPOJOJLKUTEIBHOE XPAaHEHHWE XOJOJHBIX COYCOB,
3aMpaBoOK C Y4eTOM MOTPeOHOCTEH pa3IMyYHbIX KaTeropuil morpedureneit, BUI0B U GopM 00CTyKUBAHMUS;



IIK 3.3. OcymecTBiiTh HPUTOTOBJICHHUE, TBOpUYECKOE O(GOpMIIEHHME W TOATOTOBKY K pealu3aluu
caJlaTOB CJI0XHOI'0 aCCOPTUMEHTA C Y4E€TOM IOTPEOHOCTEN Pa3InYHbIX KaTeropuil moTpeduTenel, BUA0B U
(dhopM 00CTYKUBAHUS;

IIK 3.4. OcymecTBniATh NPUTOTOBIEHHUE, TBOpUYECKOE O(GOPMIIEHHWE M MOArOTOBKY K peau3aliu
KaHare, XOJIOJHBIX 3aKyCOK CJIOKHOTO acCCOPTUMEHTa C y4eTOM IOTPEOHOCTEH paziIMYHBIX KaTeropuiu
notpedurenei, BUI0B U GopM 00CITyKHBaHUS;

IIK 3.5. OcymecTBiiATh HPUTOTOBICHHUE, TBOpYECKOE O(GOpPMIIEHHE W TOATOTOBKY K pealH3aluu
XOJIOAHBIX OO U3 PIOBI, HEPHIOHOTO BOJHOTO CHIPbsI CI0KHOTO ACCOPTUMEHTA C Y4E€TOM MOTpeOHOCTEN
Pa3NMYHBIX KaTeropuil moTpedureneit, BUIOB U GOpM 00CTYKMBAHUS;

IIK 3.6. OcymiecTBisTh NMPUTOTOBIEHUE, TBOpUYECKOE OPOpMIICHHE W IMOATOTOBKY K peall3alliu
XOJOAHBIX OJIFOJ M3 Msca, JOMAIIHEH NTHIBI, TUYM CIO0KHOTO acCOPTUMEHTA C Y4YeTOM IOTpeOHOCTEn
pa3IUYHbIX KaTeropuil morpedurenei, BUI0B U GopM 00CITyKUBAHHUS;

[IK 3.7. OcymiecTBasaTh pa3paboTKy, aIanTaiyo peluenTyp XOJIOIHBIX OO/, KYJTHHAPHBIX H3ICIUH,
3aKyCOK, B TOM 4YMCJE aBTOPCKHX, OPEHIOBBIX, PETMOHAIBHBIX C Y4YETOM MOTpPeOHOCTEH pa3INnYHbIX
KaTeropuii morpedurened, BUIOB 1 HOpM 00CITyKUBAHHUS;

IIK 4.2. OcymecTBiiTh HPUTOTOBIEHHUE, TBOpUYECKOe O(GOpMIIEHHME U MOATOTOBKY K pealu3aluu
XOJOAHBIX JIECEPTOB CIIO)KHOTO AaCCOPTHMEHTa C Y4YeTOM NOTPEOHOCTeH pa3M4yHBbIX KaTeropui
notpedureneit, BUIOB U PopM 0OCITyKUBAHHUS,

[IK 4.3. OcymiecTBIaTh MPHUTOTOBICHHUE, TBOPYECKOE OPOPMIICHHE W TIOJTOTOBKY K pead3alliH
TOpSIYUX  JIECEPTOB  CIOXKHOIO aCCOPTUMEHTAa C Y4YeTOM THOTPEeOHOCTeM pa3iMyHbIX KaTeropui
notpeOuTenei, BU0B 1 (popM 00CITy>KUBAHUSL.

IIK 4.4. OcymecTBiaTh HPUTOTOBIEHHUE, TBOpUYECKOE O(GOpMIIEHHME U MOATOTOBKY K pealu3aluu
XOJOAHBIX HANUTKOB CJOXHOTO AacCOPTUMEHTAa C Y4YETOM TIOTPEOHOCTEH pasUYHBIX KaTeropui
notpeduTteneit, BUAOB U POpM 0OCITYyKUBAHHUSL.

IIK 4.5. OcymiecTBIATh MPHUTOTOBICHUE, TBOPYECKOE OPOPMIICHHE W IOATOTOBKY K pealu3aliuu
TOPSIYUX HAMMTKOB CIIO)KHOTO ACCOPTUMEHTa C Y4YeTOM IOTPeOHOCTEH pas3iIMuYHBIX KaTeropui
notpeOuTenei, BUA0B U (popM 00CITy>KUBAHUSL.

IIK 4.6. OcymecTBiiaTh pa3paboTKy, aJalTalUI0 PELEnTyp XOJIOAHBIX M TOPSYUX JECepTOB,
HAIMTKOB B TOM 4YHCIIE aBTOPCKHX, OpPEHIIOBBIX, PETHOHAIBHBIX C YYETOM IOTPEOHOCTEH pPa3IMYHBIX
Kareropuit norpedburenen, BUI0B U HopM 0OCITyKUBAHHUSL.

I[IK 5.2. OcymecTBiasaTh NPUTOTOBICHHE, XpaHEHHE OTIENOYHBIX MoaypaOpuKaToB  JUIs
XJ1e000YIIOUHBIX, MyYHBIX KOHIAUTEPCKUX U3/ETHH;

[IK 5.3. OcymecTBisTh NPUTOTOBJIEHUE, TBOpUECKOE O(OpPMIIEHHE, MOArOTOBKY K peanu3aluu
XJIeOOOYJIOUHBIX W3JENUN W Mpa3IHUYHOrO Xjeda CI0XKHOTO acCOPTUMEHTa C Y4eTOM IMOTpeOHoCTel
Pa3IMYHbIX KaTeropuil motpeduTenei, BUAOB U GopM 0O0CITyKUBaHUS,

IIK 5.4. OcymecTBiasATh NPUTOTOBIIEHHE, TBOpUECKOe O(OpMIIEHHE, MOATOTOBKY K pealu3aliu
MYYHBIX KOHJUTEPCKUX U3JIEIUHI CII0)KHOTO aCCOPTHUMEHTA C YYETOM IMOTPEOHOCTEH Pa3IMYHBIX KaTeropui
norpeduTeneii, BUI0B U GpopM 00CITyKUBaHUS,

[IK 5.5. OcymecTBisTh NPUTOTOBIIEHUE, TBOpUECKoe oOdopmiieHHe, MOATOTOBKY K pealu3aluu
MUPOXXKHBIX M TOPTOB CIOXKHOIO AaCCOPTUMEHTa C Y4YeTOM HOTPEeOHOCTeH pa3iMyHbIX KaTeropui
notpedureneii, BUI0B U popM 0OCITyKUBAHMUS;

1K 5.6. OcymecTBiaTh pa3paboTKy, aJanTaluio pelenTyp Xi1e000yI0UHbIX, MyYHBIX KOHIUTEPCKHX
U3JeNUi, B TOM YHUCIIE aBTOPCKUX, OPEHIOBBIX, PErMOHAIBHBIX C YYETOM IOTPEOHOCTEH pa3IMYHbIX
KaTeropuii moTpedurenei;

[1IK 7.1. BeINOAHATS MHCTPYKLIMHU U 33JJaHUS TIOBapa MO OpraHu3alii pabodyero Mecra;

I1K 7.2. BeImosHATh 337jaHus TOBapa Mo MPUTOTOBJICHUIO, IPE3EHTALMU U TIpojiaxe O/, HAMUTKOB
Y KyJTUHAPHBIX U3]IEINH;

OK 01 BeiGupath crocoObl penieHus 3aaa4 npopecCuoHaIbHON NesITeIbHOCTH, PUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 04 PaboraTh B KOJUIEKTHBE M KoMaHzae, 3((EeKTUBHO B3aUMOJECHCTBOBATH C KOJUIETAMH,
PYKOBOJICTBOM, KJIINEHTAMHU.



Koo IIK/ OK

Ymenua

3nanusn

IIK 1.4
IIK 2.2
IIK 2.3
IIK 2.4
IIK 2.5
IIK 3.2
IIK 3.3
IIK 3.4
IIK 3.5
IIK 3.6
IIK 3.7.
IIK 4.2
IIK 4.3
IIK 4.4
IIK 4.5
IIK 4.6
IIK 5.2
IIK 5.3
IIK 5.4
IIK 5.5
IIK 5.6
IIK 7.1
IIK 7.2

V1. npuMeHsTh OCHOBHbBIE 3aKOHbI
XMMHH JUTS PEIICHUS 3a/1a9 B
obnactu npodeccuoHaIbHON
JeSATEIbHOCTH

V2. ucronp30BaTh CBOMCTBA
OpPraHMYECKUX BEIIECTB,
JUCIICPCHBIX U KOJIJIOUJHBIX CUCTEM
JUISL ONTHMU3AINAN
TEXHOJIOTUIECKOTO IpoIiecca,
IPOBOAUTH PACUYEThl IO XUMHYECKUM
dbopmysaM U ypaBHEHHSIM PEAKIIUU
V3. ucnonp30Batk J1abOPaTOPHYIO
nocyay u o0opyioBaHUE

V4. cobmoaate nNpaBuiIa TEXHUKU
0e301acHOCTH IIpH padboTe B
XMMHYECKOH 1abopaTtopuu

31. OCHOBHBIE MOHATHUSA U
3aKOHbI XUMHH,
TEOPETUUECKHE OCHOBBI
OpraHUYeCcKOH, GU3UIECKOM,
KOJUIOUHOM XUMHUH,
XapaKTEPUCTUKH Pa3IMYHBIX
KJIACCOB OPTraHUYECKUX
BEILECTB, BXO/SIINX B COCTaB
CBIpbsl U TOTOBOU IHILEBOU
IPOJYKLIUU

32. knaccuukanuio
XUMHUYECKHX peakuuil u
3aKOHOMEPHOCTH UX
IPOTEKaHUsA, OOpaTUMBbIE U
HEoOpaTHMbIe XUMHUYECKHE
peaKLnu, XUMHUYECKOE
paBHOBECHE, CMEIICHHE
XMMHUYECKOTI'0 paBHOBECHUS
IO/ IEHCTBUEM Pa3JIMYHBIX
(akTOpOB, OKHCIUTEIHHO-
BOCCTaHOBUTEIILHBIC
peakLuu, peaki HOHHOTO
oOMeHa, TUIPOIIU3 COJIeH,
JMCCOLIMALIUIO SJIEKTPOJIUTOB
B BOJTHBIX PacTBOpax,
HOHSATHE O CUJIBHBIX U
CI1a0BIX AJIEKTPOJIUTAX,
TeroBoi 3 dexr
XUMUYECKHUX PEAKLUH,
TEPMOXUMHUYECKUE
ypaBHEHHSI

33. cBOliCTBa pacTBOPOB U
KOJIJIOUIHBIX CHCTEM
BBICOKOMOJIEKYJISIPHBIX
COEMHEHUH, JUCTIEPCHBIE U
KOJIJIOUAHBIE CUCTEMBI
NUIIEBBIX MPOYKTOB, POJIb U
XapaKTEePUCTUKHU
IIOBEPXHOCTHBIX SIBJICHUH B
MPUPOIHBIX U
TEXHOJIOTUYECKUX ITpoIeccax
34. OCHOBBI AHAIUTUYECKOU
XUMHHU, OCHOBHBIE METO/IbI
KJIACCUYECKOT 0
KOJIMYECTBEHHOTO U (PH3UKO-
XMMHUYECKOT0 aHaIn3a

35. Ha3HAYeHUE U TpaBUiIa
UCTIOJIb30BaHUS
71a00paTOPHOTO




OK1

OK 4

Y01.1 pacrno3HaBaTh 3amady W/HIA
npobiieMy B MPOQEeCcCHOHATHFHOM
U/WJIH COITMAIbHOM KOHTEKCTE

V01.3 ompenensth 3Tanbl pelIeHUs
3a1a4n

V01.9 peasiuzoBaTh COCTABICHHBIN
1aH

Y04.8 »sddextuBHO paboTath B
KOMaH/1e

000pyIOBaHUS U aNIapaTypsbl
36. METOABI U TEXHUKY
BBINIOJTHEHUS] XUMUYECKUX
aHaJIN30B, IPUEMBI
Oe30macHOi paboTHI B
XUMHUYECKOH 1abopaTopuu

301.4 cTpykTypy IiaHa aJis
pelieHus 3aaa4y

304.9 npuHUUIIBI, TPUEMBI U
HIPAKTUKU 3PPEKTUBHON
KOMaHJHON paboThI




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCHOUTIJINHBI
2.1 O6beM yueOHOI THCHUIIMHBI U BBl YU4eOHO# padoThl (04HO)

Buj yueOHoi1 padoThl O0bem yacoB

O0bem o0pa3oBaTeIbHOI IPOrpaMMBbl 144

B TOM YHCJIC:

JICKIIMH, YPOKH 64

MPAKTHYECKUE 3aHSATHSI 48

J1a00paTOPHBIC 3aHATHS 32

KypcoBas paboTa (IpoeKT) He npedycmompeno

KOHCYJIbTAITIH He npedycmompeno

CamocrosiTenpHas pabora He npeoycmompeno
Jughghepenyuposannuiii

HpOMeH(yTO‘lHaﬂ aTrecranus

3a4dem




2.2 TemaTn4ecKHi IUIAH U COJlePKAHUE YUEOHOM U CHUIINHBI « XHUMMD»

Koas!
HaumenoBanue Conepsxanmue y4eGHOro MaTepuaia u O0Bem KOM“{::;‘:;:S‘/ ocea
pa3iesioB U TeM dopMBI OpraHu3aNMM JeSTETLHOCTH 06y YAIOMMXCS 4yacos S IEMEHTOB
KOMIIETCHIIMHA
1 2 3 4
Conep:kanue y4eOHOIro MaTepuaJa: 2 OK/IIK
BxonHo#t koHTposb. MIHCTpYKTUBHBIA 0030p mporpamMmbsl y4eOHOM AMCLMILIMHBI U 2
BBenenue 3HAKOMCTBO CTY/ICHTOB C OCHOBHBIMH YCJIOBHSIMH U TPEOOBAaHHSIMH K OCBOCHHUIO IIK 1.4, IIK 2.2-2.5
00umx 1 nmpodeccuoHambHBIX KomreTeHmi. [Ipeamer xumun. [Iprembr Ge30macHoi OK 01, OK 04
paboThl B XUMUYECKOH J1a00paTopum
Pazgen 1. IIK 1.4, IIK 2.2-2.5,
O0was u IIK 3.2-3.7, IIK 4.2-
HEOpraHu4vecKas XuMus IIK 4.6
Tema 1.1. CoaepixaHue yueOHOro MaTepuaJa: 10 IIK 5.2-5.6, IIK 7.1-
OcHOBHBIC TOHATHS H 7.2
3aKOHbI XUMHH OK 01, OK 04
1. IlpencraBnenne o crpoeHuHu BemecTBa. OCHOBHBIE TOHSTHS XUMHH: aTOM, 2
MOJIEKYJIa, BEIIECTBO, XMMHUYECKHI JJIEMEHT, INPOCTHIE U CIIOKHBIE BEILIECTBA,
XUMHUYECKash CUMBOJIMKA, BAJIEGHTHOCTb, CTETIEHb OKHCIEHUS, XUMHUYECKHE (POPMYJIbI
BEIIECTB, XMMHUECKUE pEaKIUH, YpPaBHEHHS XHUMHUYECKHX pEaKIUH, NpU3HAKU Y01.1
XUMHUYECKUX PEaKIINM. Y01.3
2. OTHOocHTENbHAsE aTOMHAs M MOJIEKYJISIpHas Macchl, MOJIIpHAs Macca, KOJIMYECTBO Y01.9
BelecTna (MOJIb). Y04.8
3. Knaccudukanus 1 HOMEHKJIaTypa XUMHUYECKUX 3JEMEHTOB, IPOCTHIX BEIIECTB U 301.4
HEOPraHWYECKUX COCIMHEHUN. 304.9
4. OcHOBHbIE 3aKOHBl XHMHUHU: 3aKOH IIOCTOSHCTBA COCTaBa; 3aKOH COXPaHEHUS
Macchl BELECTB IIPU XMMUYECKUX PEaKLUsX; 3aKOH COXPAaHEHHs dHEpruu. I'azoBble
3aKOHBI: 3aKOH ABOraJipo, ypaBHEHHUE COCTOSIHUS MJI€aIbHOIO r'a3a
B TOM unciie npakTHYecKUX/1a00paTOPHbIX padoT 8




IIpakTnyeckas padora 1
pra)KHeHI/ISI B paCdy€Tax OCHOBHBIX 3aKOHOB XMMHUU

IIpakTnyeckas padora 2 2

VYnpaxHeHus B pacueTax OCHOBHbBIX 3aKOHOB XMMUU

JlabopaTopHas padora 1 2

Peakiiun noHHOr0 0OMeHa

JlaGopaTopuasi padora 2 2

Peakiiun noHHOr0 0OMeHa
Tema 1.2. Coaepxkanue y4eOHOro MaTepuaJa: 8
PactBopsbl. Ciocoon1 1. O0uas xapakTepucTUKa pacTBOPOB. 2 vo1.1
BBbIPpAKeHUSs 2. CniocoObl BBIpaKEHMsI KOHILIEHTPALUil pacTBOPOB (MPOLIEHTHAs KOHLIEHTpaIus, y01.3
KOHIEHTpaluu MOJIIPHOCTb, HOPMAJIbHOCTh, TUTP). y01'9
PacTBOpOB 3. Meronuka 1 aaropuT™ pelIeHHs pacyeTHBIX 33/1a4 Ha IPUTOTOBJICHUE PACTBOPOB. 301 ’ 4

4. CriocoOblI onpeieIeHHsl TOYHON KOHIIEHTPAaLMK IPUTOTOBIEHHBIX PAaCTBOPOB. '

5. Xpanenue pacTBopoB. IlepecueT KOHIIEHTpalMi U3 OJJHUX €IUHUIL B APYTHE.

B ToM 4unciie NpaKkTHYeCKUX/J1a00paTOPHBIX padoT 6

IIpakTnueckas padora 3 2

YnpakHeHus! B pacueTax 10 MPUTOTOBJICHUIO PACTBOPOB PA3INYHON KOHIICHTPALIUU

IpakTuyeckas padora 4 2

VYnpakHeHus B pacueTax 10 MPUTOTOBJICHUIO PACTBOPOB PA3JINYHON KOHIIEHTPALUU

JlaGopaTopHsle padora 3 2

OmnpezeneHre MIOTHOCTH PACTBOPOB PA3JIMYHOM KOHIIGHTPALUU
Tema 1.3. Coaep:xaHue yueOHOro MaTepuaJa: 6
Teopus 1. CgoiicTBa pacTBOpPOB IJIEKTPOIUTOB. TEOPHUS MEKTPOJIUTUUECKON IHUCCOLMALNN 2
3JIEKTPOJTUTHYECKOM C.Appenunyca. DIEKTPOJUTHl U HEINEKTPOIUTHL. M30TOHMYECKHH KOI(DPUIHEHT.
AUCCOLMALINH. CreneHp AMCCOLMAINH, €€ 3aBUCUMOCTh OT TEMIIepaTypbl W KOHIICHTPAIHH VO1.1
I'uapoJns coJeid. pactBopa. Ciiabble U CHIIbHBIE HJIEKTPOJIUTHI. y01.3
By¢epHbie pacTBOpbI 2. KoHCTaHTa TUCCONMAIINH, €€ 3aBUCUMOCTh OT TeMITepaTyphl. 3aKOH pa30aBJICHUS y01.9

OctBanba. Vo 4.8

3. Jluccommanmsi Boabl. MloHHOE Tpom3BeleHUE BOABL. BOIOpPOJHBIN IMOKa3aTeb. 301 ’ 4

[lonsitue o pH pactBopa. KucnoTHas, menouHas, HeHTpallbHasl CpeAbl pacTBOPOB.
Crnioco6s1 onpenenenus pH cpensbr.

3Hauenue PH cpeabl B TEXHOIOTHYECKUX MPOIECcCcaXx.

4, CymHOCTh TUnponn3a cojieid. Tumbl ruaponnsa. Ctenenpb ruaponn3a. OakTopsl,
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BJIMSIFOIIIME HA CTETIeHb TuaApoiu3a. CMenieHne HOHHOTO PaBHOBECHSI.

5. Onpenenenne PH pacTBOpoB, cOCTaBIEHNE HOHHBIX YPAaBHEHUM THIPOIN3a COJIEH.
6. Ilonstue o OydepHBIX pacTBOpax, MCIOJIb30BaHUE. Buasl OydepHBIX cHCTEM.
MexaHu3M neiicTBus Oy(EpHBIX CHCTEM.

[Tpurorosnenre Oy(hepHBIX pacTBOPOB.

B ToM 4nciie NpaKTHYeCKUX/J1a00paTOPHBIX padoT 4
IIpakTuyeckasi pad6ora 5 2
Boruncnenue pH B BOAHBIX pacTBOpax KMCIOT U OCHOBAaHUM.
IIpakTnyeckas padora 6 2
CocraBienue ypaBHEHUHN peaKkIuii THAPOIIH3a Coieh
Tema 1.4. Coaep:xaHue y4eOHOIro MaTepHuaJia; 4
I'eTeporennsbie 1. 'ereporeHHble paBHOBECHS B BOJIHBIX PACTBOpPAX. 2 Y01.1
PaBHOBecHS B CHCTeMe 2. OOpa3oBaHue U pacTBopeHHe ocaakoB. [Ipon3BeaeHne pacTBOPUMOCTH OCAAKOB. Y01.3
«pacTBOP—0CAT0K» 3. IonHOTa OCaXmeHus U (HAKTOPHI, BIHUSAIONINE HA TTOJHOTY OCAKACHUS: JICHCTBHE Y01.9
OJTHOMMEHHBIX HOHOB, PH pacTBOpa, KOMIUIEKCOOOpa30BaHKe, TEMIIEPATYPa. Y04.8
4. PacueT KOIUYECTBA OCAAUTENS TSI JOCTHIKEHHMS ITOJTHOTHI OCAKICHUS OCaIKa. 301.4
B ToM 4nciie MPaKTHYeCKUX/J1a00PATOPHBIX padoT 2
IpakTuyeckas paéora 7 2
Pemenue 3anay no teme «lIponsBenenne pacTBOPUMOCTH
Tema 1.5. Cojaepixkanue yueOHOro MaTepuaJa: 4
Kommnexcusbie 1. Knaccudukanus, CTpoeHHE, HOMEHKIATypa, TOJIY4YeHHE KOMIUIEKCHBIX 2
coeMHEeHUA COEMHEHMI1, BUJIbI XUMUYECKOMN CBS3HM B KOMIIJIEKCHBIX COCUHEHMSIX. YO01.1
2. Jlucconmanus  KOMIUIEKCHBIX — 3JIeKTpoiuToB. KoHcTaHTa  HecTOMKOCTH VOl1.3
KOMILIEKCHBIX COEIMHEHUMN. ¥01.9
3. IlpumeHeHne KOMITJIEKCHBIX COSMHEHUI B aHATUTHYECKON XMMUU. v04.8
301.4
B ToM 4nciIe MPaKTHYeCKUX/J1a00paTOPHBIX padoT 2
IpakTuyeckas padora 8
BelnionHeHue ynpaXHEHUH 110 COCTABJICHUIO: YPAaBHEHUH JJIEKTPOIUTHYECKOMN
JUCCOLMALMN KOMIUIEKCHOTO COEIUHEHHS M KOMIUIEKCHOTO HOHA; BbIpAXKEHUH 2
KOHCTaHThl ~HECTOMKOCTHM  KOMILJIEKCHOTO  HMOHA; Ha3BaHUM  KOMIUIEKCHBIX
COETUHEHUM.
Tema 1.6. Coaeprxkanue y4eOHOro MaTepuaJa: 7
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OxKuCINTEIbHO- 1. OCHOBHBIC TIOHSATHS - CTCIEHb OKHCIICHUS, OKHCIMTEIH W BOCCTAHOBUTCIIH, 2 VO01.1
BOCCTAHOBHTeE/IbHbIE IIPOLIECCHl ~ OKUCIEHHWS UM  BOCCTAHOBIEHHUS M  CYIIHOCTb  OKHCIMTEJIBHO- Y01.3
peakuumn BOCCTaHOBUTEJILHBIX PEAKIIHIMA. Y01.9
2. CuilbHBIC OKHCIIUTENIH, CHUIILHBIC BOCCTAHOBUTEIN. BelecTBa ¢ IBOMCTBEHHBIMHU Y04.8
CBOMCTBAaMH. 301.4
3. Kimaccudukanus oKucInTeIbHO-BOCCTAHOBUTEIBHBIX PEaKITHi.
PaccranoBka ko03(pQuUIMEHTOB B cXeMaX OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKImii METOI0M 3JIEKTPOHHOTO OajlaHca MPU COCTABJICHUU YpaBHEHUI. 3HaYeHUE
OKHCJIUTENBHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.
4.  3akonomepHoctu  mnporekanuss ~ OBP.  IloreHnuman  OKUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX map. HampaBieHne caMONpPOU3BOIBHOTO  MPOTEKAHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
5. [loHsATHE O ABOMHOM BIEKTPUYECKOM CIIO€ HA FPAHULIE pa3jieia MeTallI—pacTBop.
DOneKkTpoAHbIe MOTeHIuanbl. YpaBHeHne Heprcra. [anpbBaHWYECKHI 3JIEMEHT, €ro
S/1C.
B ToM 4nciie npakTHYecKnX/1a00paTOPHBIX padoT 4
IIpakTnyeckas padora 9 2
Ormpesenenne OKUCINUTENCH 1 BOCCTAHOBHUTEIICH.
IIpakTnuyeckas padora 10 2
Cocrasnenue ypasHenuii OBP, onpenenenne HampaBieHNs MPOTEKAHNS PEaKIUil.
KonrponsHast pabora Nel. IlpoBepka 3HaHuii no pasgeny 1. OOmas u 1
HEOopraHuyecKas XMMHs
Paznen 2. IIK 1.4, IIK 2.2-2.5,
Opranuyeckass XumMHs IIK 3.2-3.7, IIK 4.2-
Tema 2.1. Coaepsxanue y4eOHOro MaTepuaJa: 4 IIK 4.6
Teoperuyeckne 0CHOBBI IIK 5.2-5.6, IIK 7.1-
OpPraHM4ecKoi XMMHH 7.2
OK 01, OK 04
1. Pa3BuTHe TEOpEeTHUECKUX NPEACTABICHUN B OpraHuyeckod XUMHU. OCHOBHBIE 2 V1.1
ITOJIOKEHUS TEOPUH CTPOECHMS OpraHuvecKkux coeauuennii A.M.byrneposa. V0 1' 3
2. SIBneHue N30MepUU OPraHUYECKUX COCTUHEHUH. ’
3. BUIIbI XUMUYECKHX CBS3CH. SP, spz, sp3-r1/16p1/1111/13au1/151. KoBanenTHas cBA3b. Y01.9
ITonsTre 0 romonoruueckux psax. ['omonornueckas pa3sHOCTb COCTaBA. 33](()) ff

4, MexaHU3MBI PeaklMidi OPTaHUYECKUX COCIMHEHHI: TeTEPOTUTHIECKUE (MOHHBIE),
TOMOJINTUYECKUE (paIuKAJIbHBIE).
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5. Buapl knaccudukanuii B OpraHMuecKod XUMUH: 10 GYHKIIMOHAIBHBIM TPYIIIaM,
0 MEXaHU3MYy, 10 THIaM peakiuii. Kilaccudukanus opraHu4eckux coeTuHeHNH.

6. HomeHkiiaTypa OpraHM4YecKUX COCAMHEHUMN: TpUBHUAJbHAS, palloHaIbHas,
cucrematnyeckas MIOITAK.

B TOoM uynciie npakTHYeCcKuX/J1a00paTOPHBIX padoT

N

IIpakTnyeckas padora 11
CocraBieHue CTPYKTYPHBIX (JOPMYJI H30MEPOB

Tema 2.2.
Yraesopopoasl

Coaep:xaHue y4eOHOIro MaTepuaJia:

I

1. Knaccuduxkamus yrieBogopoaoB

2. CpaBHUTENIbHAS XapaKTEPUCTHKA CTPOCHHUS, CBOMCTB YTJICBOIOPOIOB

3. 'omonoruyeckue psapl aTKaHOB, aJTKEHOB, aJIKHHOB.

4. Ha3Banusi COEIMHEHUI 110 CUCTEMATUYECKON HOMEHKJIIAType.

5. BemmonHeHue ynpaxHeHUI H30MepUH alTKaHOB, ATKEHOB, ATKMHOB

6. CocraBieHue ypaBHEHHH pPEaKIU{ TIOJY4EHHs YIJIEBOJOPONOB M pPEaKIui,
OTPAXKAIOIINX XapaKTEPHbIE XUMUYECKHE CBONCTBA aJIKaHOB, AJIKEHOB, AIKUHOB

YO01.1
Y01.3
Y01.9
Y04.8
301.4

B ToM unciie npakTHYecKUX/1a00paATOPHBIX padoT

IpakTuyeckas padora 12
CocraBieHne W Ha3BaHHE CTPYKTYPHBIX (OPMYN ajJKaHOB, AJKEHOB, AJKHHOB.
Pemenue 3a1a4 Ha HaX0X/I€HUE UCTUHHON ()OPMYJIbI YTIIEBOJIOPOIOB

Tema 2.3.
Kucaoponoconepxaiue
OpraHuYecKne BemecTrsa

Conep:xanue yueOHOro MaTepuaJa:

1. Couptel. @u3nyeckue U XMMHUYECKHE CBOMCTBA CIUPTOB: KHUCIOTHO-OCHOBHBIE
CBOMCTBA, PEAKIUH 3aMEILEHNUS, PEAKIINH OTILEIUICHUS, PEAKIIUY OKHACICHUS

2. lIByx- u Tpexaromuble ciupThl. DeHombl. Apomartndeckue cnupThl. OTHenbHbIE
IIPEICTaBUTENIN

3. Anpneruapl. Homenknarypa u uzomepust. CriocoObl MOTyICHHS.

4. W3yuenne OU3NYECKHMX M XHUMHUYECKHUX CBOMCTB anpAeruioB. OTaeiabHbIE
IIPEICTaBUTENHN AIbJACTUIOB U KETOHOB

5. Omnpenenenne u Kkiaccupukanuss KapOOHOBBIX KHCIOT. MoHOKapOOHOBBIE
KHCJIOTBI: HOMEHKJIATypa U U30MEPHs; CIIOCOOBI MOJIy4eHUs

6. M3yuenue GpuU3NIECKUX U XUMUYECKUX CBOHCTB KapOOHOBBIX KHUCIOT

7. JlukapOOHOBBIE KUCIOTHI: HOMEHKJIATypa, U30Mepusi, PU3NUEeCKre U XUMHUYECKHE
CBOMCTBA

8. Oxcukucnotsl. OTAeNbHbIE IPEICTABUTENN: IUMOHHAS, s0104Has, MOJIOYHASI.
Jlumuael. Knaccudukanms nunumo. OOmas XapakTepUCTHKA CTPOSHUS >KHUPOB.
Howmenkiarypa

N O

YO01.1
Y01.3
Y01.9
v04.8
301.4
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9. U3yuenune Gpu3NIECKUX U XUMHUYECKHUX CBOMCTB )KHPOB

10. T'maponu3 KHUCIOTHBIA ¥ MIETOYHOH, THIPOTEHU3AIMUS IKUIKUX IKHPOB.
OkucrieHue KUpoB.

11. YruneBoasl. Knaccudukarus, HOMEHKIIATypa, MOHOCAXapH OB

Crpoenue. uknuyeckue hopmer. Dopmyssl Ouiepa u Xeyopca

N3ydyeHne XMMIUYeCKHX CBOMCTB MOHOCcaxapuIoB. [ 1roko3a, ppykro3a
Hucaxapunpl. CTpo€HHE BOCCTAHABIMBAKOIIMX U HEBOCCTAHABIIMBAIOIIUX CAXaPOB.
Caxapo3sa, nakro3a. 'naponus

12. DxcnepuMeHTaIbHbIE 10KA3aTeNbCTBA MPUHAJIEKHOCTH BEIIECTB K KJIacCy
YIJIIEBOJI0B

13. lMonmucaxapuasl. Kpaxman. Kneruatka. Ctpoenue. ['uaponus kpaxmana

B ToM unciie npakTHYecKNX/1a00paATOPHBIX padoT 4

IIpakTuueckas padora 13 2

CocraBieHne U  Ha3BaHUE CTPYKTYPHBIX (GOpPMYyNT  KHUCIOPOJCOAEPKALIUX

OpraHMYEHCKHUX BellecTB. Pemenue 3a1ay Ha HaX0XKJI€HUE UCTUHHON (opMyJIbl

JlabopaTopnas padora 4 2

KauecTBEeHHBIE pEAKIIMY HA ONPEAEIECHUE CIIUPTOB

Conep:xaHue yueOHOro MaTepuaJa: 7
Tema 2.4. 1. AMUHBI — OpraHUYeCcKHe OCHOBaHUS 2 v01.1
A3oTocoaepikaiue 2. AMMHOKUCIIOTBI: HOMEHKJIATypa U H30MEpHsI, KUCIIOTHO-OCHOBHBIE CBOWCTBA v01.3
opraHuveckne BemecTBa | 3. Vzyuyenue Gpu3nuecknx 1 XUMHUUECKUX CBOWCTB AMUHOKHCIIOT v01.9

Ilentuasl u Oenku. Knaccudpukauus, crpoenne. CBoiictBa 6enkoB. KauecTBeHHbIe v04.8

peaKkiuy Ha OeJIKH. 301.4

4. T'eneruueckass CBSI3b MEXKAY YIVIEBOJOPOJAaMHU, KHUCIOPOJCOJEPKAIUMHU U

a30TCOAEPKAIIUMU OPraHMYECKUMH COETMHEHUSIMU

B ToM 4nciie NpaKTHYeCKUX/J1a00paTOPHBIX padoT 4

JlabopaTopnasi padora 5 2

OOHapyXeHHe OpraHMYECKUX BEIIECTB CIIEHU(PUIECKUMHU PEaKIUsIMU

JlabopaTopHasi pa6oTa 6 2

OOHapy)XKeHHE OPraHMYECKHX BEIECTB CHEU(PHUECCKUMU PEaKIUsIMH

Konrtponsnas padora Ne2. [TpoBepka 3Hanuii no pazaeny 2. Opranuyeckast XUMHS 1

Pazpgea 3.

IIK 1.4, IIK 2.2-2.5,
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duznyeckas XuMus

IIK 3.2-3.7, IIK 4.2-

IIK 4.6
IIK 5.2-5.6, IIK 7.1-
7.2
OK 01, OK 04
Tema 3.1. Coaeprxkanue yueOHOro MaTepuaJa:
Arperatuble cocTOsAHMA | 1. ArperatHbie COCTOSIHUSI BEIIECTB, UX OOIIasi XapaKTepUCTHKA.
BellecTB 2. Tazoo0pa3Hoe cocrosHME BemiecTBa. VealbHBI Ta3, OCHOBHBIE 3aKOHBI
uaeanpHoro rasa. PeanmpHble raspl. Kputnueckoe cOCTOSHHUE pEabHBIX TIa30B.
N3otepma peanbHOro rasza. CxukeHnue razoB. [IpumMeHeHHE Ta30B B TEXHOJOTUHU
MIPUTOTOBIICHUS HATUTKOB.
3. XKunkoe cocrosiaue BemecTBa. CBOWCTBA KUAKOCTEH, H30TPOITHOCTh, BHYTPEHHEE v01.1
CTpOEHHE, aCCOLUAIMS MOJIEKYII, TEMIIEpaTypa KUTICHUS. V013
4. IloBepXHOCTHOE HaTsLKEHUE. MeTobl onpeiesieHUsl HOBEPXHOCTHOTO HATSYKEHUS. V019
[ToBEepXHOCTHO-aKTHBHBIE BEIIECTBA, WX POJIb B TEXHOJIOTUU MPOAYKIIHU Vo 4.8
OOIIECTBEHHOTO TUTaHMsI (AMYJIBIHPOBAHKE, IEHOOOPA30BaHNUE). 301 ) 4
5. Bs3KOCTh JKHUIKOCTEH, €€ 3aBUCUMOCTh OT PazNUYHbIX (AKTOPOB. MeTOobI '
oTpesieNIeHUs] OTHOCUTEIbHOW BA3KOCTU. BiMsiHME BSI3KOCTH Ha Ka4eCTBO MHUIIEBBIX
IPOAYKTOB (CYIBI, KEJIMPOBaHHbIE ONI0/1a, Kallv, CTYAHU U 1p.). Mcnonb3oBaHue
AKHUJKOCTEH B IPOLIECCAX TEXHOJIOTUH IPUTOTOBICHUS UM,
6. TBEpmoe COCTOSHME BEIIECTB: KpUCTAUIMYECKOE U amopdHOoe, ux
xapaktepucTuka. O0pa3zoBaHue U pa3pylieHnEe KPUCTAIIIOB.
7. CyOnumanysi, ee 3HaueHHe B KOHCEPBUPOBAHUU IHUILEBBIX IPOJYKTOB.
Tema 3.2. Coaep:xaHue y4eOHOro MaTepuaJa:
XuMmunueckas 1. Ilpeamet TepmoarHaMuku. OCHOBHBIE MTOHATHS TEPMOJMHAMUKU: cUCTEMa, (pa3a,
TePMOIMHAMMKA BH/IbI CUCTEM, NTApaMETPhl COCTOSHUS CUCTEM, BUJIbI IIPOLIECCOB.
2. BHyTpeHHss OSHeprus CHUCTeMbI, TeIwioTa, paborta. IlepBelii 3akoH vo1.1
TEPMOJIMHAMUKH I N300apPHOTO U U30XOPHOTO MpoleccoB. IIoHATHE SHTATBIIHH. Vo1 '3
TepMoxuMus: 3K30- U SHIOTEPMHUUYECKHE peakuu. TepMOXUMUYECKNE ypaBHEHMUS, Y01.9
UX OCOOCHHOCTH. DHTANIBIUS 00pa3oBaHMs, PA3JIOKEHHs, CTOPAHUS, PACTBOPEHHUS. Vo 4.8
3. TerutoBoit 3(hpekT peakuu. 301 ' 4

4. OcHoBHbIC 3aKOHBI TepMoxuMmuM. 3akoH JlaByaspe-Jlamnaca, 3akon I['ecca u
CIIEACTBUE U3 HEro. TepMOXMMHMYECKHE pacueTbl, UX 3HAYCHUE B HHEPIETHKE
OMOXMMHUYECKUX U (PU3UOJOTHUECKUX MPOIIECCOB.

5. BTopoii 3aK0H TepMOIWHAMUKH, HAITPABJICHNE XUMHYECKUX TPOIECCOB. Y CIIOBHS
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CaMOIIPOU3BOJILHOTO MPOTeKaHUsl (PU3MKO-XUMHUYECKHX MpoieccoB. CBoOOIHAS U
cBsi3aHHas sHeprus. [loHsTue sHTponUN.

B TOM uynciie npakTHYeCKUX/1a00paTOPHbIX padoT

IIpakTnyeckas padora 14
Pemenue 3anau no teme: «TepMoarHaMU4ecKue pacueThl»

N

IIpakTuyeckasi padora 15
Pemenue 3amau o teme: «TepMOAMHAMHYECKHE PACUCTHI

Tema 3.3.
XuMuueckas
KHHETHKA

Coaep:xaHue y4eOHOIro MaTepuaJia:

1. lpeamer xumuyeckod KHHETUKH. CKOPOCTb TOMOI€HHBIX U TI'eTepOTeHHBIX
XUMHYECKUX PEAKIIUH.

2. ®axTOopbl, BIMAIOLIME Ha CKOPOCTh peakIMU. 3aKOH JEHCTBYIOIUX Macc, 3aKOH
Bant-T'odda.

3. BuusHue TemmepaTypbl Ha IPOLECCHl IMPHUTOTOBJIEHUS MUIIM, XpaHEHHUE
MUIIEBOTO ChIPbs U TOTOBOM MPOAYKIIMH.

4. Karanu3 u karanusaropsl. Karanuszatopsl MONOXKHUTENbHbIE U OTpULATEIIbHBIE,
ycnoBus ux jaedcTBus. DepMeHTHl, uX HazHaueHue. OOpaTHMble U HEOOpaTUMbIE
XMMHMUYECKHE peaklMM. XUMHYecKoe paBHoBecue. KoHcTaHTa paBHOBecus, €€
¢usnueckuii cmpica. [Ipunnun Jle-llatense.

5. BnusHue temnepaTypbl, JaBlIeHUS U KOHLIEHTPAIlMN HA CMEIIEHUE XUMHUYECKOTO
paBHoBecusl. Kunetnueckue pacyersl.

YO01.1
Y01.3
Y01.9
Y04.8
301.4

B ToM 4nciIe NPaKTHYeCKUX/J1a00paTOPHBIX padoT

IIpakTuuyeckas padora 16
BrimonHenue yrnpaxHeHUH 1 perieHne 3a1ad 1o reme: «Kunetnueckrue pacyeTsl

N |

IIpakTnuyeckas padora 17
BrimonHenue ynpaxHeHU# U penieHne 3a1ad 1o teme: « XHMHYeCKOe paBHOBECHE)

Tema 3.4.

Conep:xanue yueOHOro MaTepuaJa:
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Teopust pacTtBopoB | 1. OOGmias xapaktepucTuka pacTBopoB. Mexanusm pactBopenus. ConbBaTHas 2
3JIEKTPOJIUTOB u | (runpatHas) Teopusi pactBopoB JI.1. Menneneena.
HEYJIEKTPOJIUTOB 2. PacTBOpUMOCTb ra3oB B XHJIKOCTSX, 3aBUCUMOCTb OT TEMIIEPATyphl U JaBJICHUS.
3. Ucnonb3oBanue 3THX (PaKTOPOB B TEXHOJIOTMUYECKHX TPOIIECCax. YOL.1
4. PacTBOPUMOCTB JKUJIKOCTEH, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (DAKTOPOB. YOL.3
5.PacTBOpHMOCTD B JIBYXCIIOMHBIX >KHIKOCTSX. OKCTPaKLHUsA, €€ IPAKTHUYECKOe YOL.9
MIPUMEHEHHE B TEXHOJIOTMYECKUX MpoIleccax. Y04.8
6. PacTBOpHMOCTB TBEpABIX BEIIECTB, 3aBUCUMOCTD OT TEMIIEPATYPHI U CTETICHH 301.4
WU3MENbYCHHUS.
7. Ucnonb3oBanue 3TuX (HaKTOPOB B TEXHOJOTHH MPOAYKLIUU OOIIECTBEHHOTO
MTUTAHUS.
8. CnoiictBa pa30aBneHHBIX pacTBOpoB. Juddysus. 3aBucumoctb CcKOpoCTU
mady3un oT pasnuuHBIX (hakTopoB. 3HaueHHEe AU(PPY3UU B TEXHOIOTHIECKHX
npoueccax U (PU3HONIOTHH MUTAHUS.
9. Ocmoc u ocMoTHueckoe naBieHue. 3akoH Bant-I'odda. [Tnazmonus, mmazmonrtuc
U TYprop B OJKHUBBIX KJeTKaxX. PacTBOpbl M30TOHMYECKHE, TUIEPTOHUYECKUE,
THIIOTOHUYECKHE. 3HAa4YeHWe OocMoca B MPHPOJE, TEXHOJOTHUECKHUX U
(bU3MOIOTNYECKUX MpoIeccax.
10. 3amep3anue u KkureHHe pacTBOpoB. [lepBwIii W BTOpOHl 3akoHBI Payms, ux
3HayeHue. CBoMCTBA pacTBOPOB HIIEKTPOIUTOB. Teopus 3NEKTPOIUTUYECKON
JICCOTIHAITUH.
B ToM 4nciie NPaKTHYeCKUX/J1a00paTOPHBIX padoT 4
IpakTuyeckas padora 18 2
Pemenue 3anau: «PacyeTbl OCMOTHYECKOTO JaBJICHUS
IIpakTnyeckas padora 19 2
Pemenue 3anau: «PacueTsl TeMnepaTyp KUIEHHUs, 3aMep3aHHsi pACTBOPOB)
MK 1.4, IIK 2.2-2.5,
Paznen 4. IIK 3.2-3.7, IIK 4.2-
Kosutonanas xumus IIK 4.6
IIK 5.2-5.6, IIK 7.1-
7.2
OK 01, OK 04
Tema 4.1. Conep:kaHue y4eOHOro MaTepuaJa: 2 Y0l.1
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Mucnepcubie cuctembl | 1. Komtonanas Xxumus — Hayka 0 MOBEPXHOCTHBIX SIBJICHUSX. 3HAUEHUE KOJIJIOUTHOM V01.3

U UX KJaccuPUKAIUsl | XUMHHU U CBSI3b C APYTUMH JUCHUTUTMHAMHU. OCHOBHBIC TIOHSATHS U OTIPEICICHUSI. Y01.9
2. JluctiepCHbIC CHUCTEMBI: OMpEeICHUE, MPUMEPhl. XapaKTEPUCTHKA AUCTIEPCHBIX Y04.8
CUCTEM: CTEINEHb JUCIIEPCHOCTH U Y/CNbHASI TOBEPXHOCTD. 301.4
3. Kimaccudukanus no crenenu gucrepcHoct. OO0Ias XapakKTepUCTUKA KIaCcCOB. 304.9
4. Knaccudukanus TUCTICPCHBIX CHCTEM IO arperaTHOMY COCTOSIHHUIO, TPHUMEPBI.
5. Hcnonb3oBaHue M pPOjib KOJIOMIHO-XMMHUYECKHUX TPOIECCOB B TEXHOJIOTHH
TIPOTYKITMH OOIIECTBEHHOTO MUTAHUS.

Tema 4.2. Conep:kanue y4eOHOIro MaTepuaJia:

Ancopoumst 1. TlonsatTne o nucrepcHbix cucteMax. «KoIOMIHO-XUMHUUECKOE» BOCIPUITHE
MHUpa.
2. O0mue cBoiiCcTBa MOTPAHUYHBIX CIIOEB. TepMOJAMHAMHYECKAs XapaKTEPHCTHKA
noBepxHocTU. Onpenenenue aacopOIuu, BUIbI COPOIIUU.
3.XapakTepucTHKa Mporecca aJacopOIiH: 3aBUCUMOCTh OT TEMIIEpaTyphl, TUIOIIAIH
MOBEPXHOCTHU; N30UPATEIbHBINA XapaKTep. YLl
4. AncopOrusi Ha TTOBEPXHOCTH pacTBOp — ra3. YpaBHeHue ['mO06ca, ero aHamms. ¥01.3
[ToBepXHOCTHO-aKTUBHBIC U TIOBEPXHOCTHO-HEAKTUBHBIE BEIIECTBA. Y01.9
5. Poib MOBEpXHOCTHO-aKTUBHBIX BEIISCTB B AMYJBIHPOBAHUH, TICHOOOpA30BaHUH, Y04.8
WX UCTIOJIb30BAaHUU B CAHUTAPUU. 301.4
6.1 AncopOuusi Ta30B W PACTBOPEHHBIX BEIIECTB TBEPJBIMH  aJICOPOCHTAMH. 304.9
3aBUCHUMOCTh aJCOpPOLMKM OT BETUYMHBI IUIOMIA[N TOBEPXHOCTH aJIcOpOEHTa, OT
TeMIIEpaTyphl, €r0 TPHUPOIABl U TPUPOJLI PACTBOPHUTEINS. YJeiabHasi aicopOIus.
l'unpoduneubie U ruApodoOHBIE TOBEPXHOCTU. MolneKymsipHas, HOHHAs W
MOHOOOMEHHAS aJICOPOIIHS.
7. IlonsiTre xpomaTorpaduu, UCIOIB30BaHUE.

Tema 4.3. Conep:kanue y4eOHOIro MaTepuaJa:

Koanonanbie cucremsl | 1. KommonaHbeie pacTBOPHI (30711): IOHATHE, BUJBI, 00IIasi XapaKTePUCTHKA. MeTo bl
MOJTYYeHUST KOJIJIOMTHBIX PacTBOPOB: TUCIIEPTUPOBAHNE, KOHJICHCAIIHS, IS TH3AIIHS. V01.1
2. [prMeHeHne 3THX METOJIOB JIJIs TIOJYYCHUSI IIUIIEBBIX IPOYKTOB. YO1.3
3. OuncTka 30I1€ii: IUaTN3, HICKTPOANATH3, YIbTPa(QUIBTPAIIUS; UX TIPUMCHEHHE. Y01.9
4. Ctpoenue koutonaHbIx yactuil. I[Tpasumo ITeckoBa-PastHca. Y04.8
5. Onruueckue CcBOMCTBa 30ieil: omanecuennus, >(pdexr Dapanes-Tunmans, 301.4
OKpacka 30JeH. 304.9

6. MonekymsIpHO-KHHETHYECKHE CBOWCTBAa JIMCIIEPCHBIX CHCTEM — 30JICH:
OpoyHOBCKOE NBIKEHUE, MU y3Hsi, OCMOTHYECKOE TaBIICHUE, CETUMEHTAIIHSL.
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7. HentpudyrupoBanue: MOHITHE, UCTIOIb30BAHHE.

8. DNeKTpoKMHETHYEeCKHe SBICHHS. DIEKTPOOCMOC U  3neKkTpodopes, ux
UCIOJIb30BaHUE.

9. YCTOWYMBOCTD U KOAryJsius 30Jeii. DakTopbl, BRI3BIBAIONTNE KOATYIISIUIO.

10. Kommougnas 3amura. Ilentusamusa. KommowaHbsie pacTBOpHl B MHIIEBOH
MIPOMBIIIIICHHOCTH.

B TOoM unciie npakTHYeCKUX/J1a00paTOPHBIX padoT 6
IIpakTuyeckas padora 20 2
Beimonnenue ynpaxsenuil: «CocraBieHue (OpMyd M CXEM CTPOCHHS MHUILEIUT
KOJUIOMIHBIX PaCTBOPOB»
JlaGopaTopHas pa6ora 7 IlonydyeHue KOIOUIHBIX paCTBOPOB 2
JlabopaTopnasi pa6ota 8 [TomyueHne KOJJIOUTHBIX PACTBOPOB 2
Tema 4.4. Coaepxkanue y4eOHOro MaTepuaJa; 6
Muxkporereporennple | 1.Omynbcuu: onpeneneHue, mnpumepsl, kiaccupukamus. CTpoeHHe >SMYNbCUH. 4
CHCTEMBI Y CTOWYHUBOCTh, TPUPOIA U POJIb IMYJIBIATOPA.
2. Tlomyuyenue u oOmme cBoiicTBa sMmynbcuil. JleamynsrupoBanue. CocraB H YOL.1
CTPOEHHE MUILIEBBIX IMYIbCHH. YO01.3
3. ITleHsl: ompexaeneHue, CTpOEHHE U YCTOHUMBOCTb. Poib meHooOpasoBatelneit. YO01.9
[Tonyuenue u paspyuienue ned. Bunapl nen, npumepsl. CocTaB ¥ CTPOCHUE MHUIIEBBIX y04.8
TIEH. 301.4
4. Tlopouiku, CyCHeH3UH, NAcCTbl: ONpPEJEICHHUE, CTPOECHUE, METOJbl MOJyYEHUS. 304.9
XapaKkTepuCTUKA MUIIEBBIX IPOJTYKTOB, OTHOCALINXCSA K 9TUM CUCTEMaM.
5. Adpo3onu, AbIMBI, TYMaHBI: ONpeeIeHUE, IPUMEPHI. 3HaUEHUE a3p0o30JIei.
6. XKupsel, yrieBoabl, O€JKH: COCTaB, CTPOEHHUE, BaKHEWIINE OpraHUYecKHe
BEIIECTBA IMIIEBBIX MPOAYKTOB. M3MeHeHHe >KHMpOB, YIJIEBOJOB M OEIKOB B
nporeccax TEXHOJIOTHYECKOM 00pabOTKH MUIIEBBIX MPOYKTOB.
7. PacTBOpHI BBICOKOMOJIEKYJSIPHBIX coeAuHeHuil. HaOyxanue u pacTBOpeHHE
MOJINMEPOB, XapaKTePUCTHUKA MPOLIECCOB.
8. CryaHu, MX XapaKTepUCTHKa M CBOMCTBA, METOABI MOJYUYCHHs, CHHEPE3HC
cTynHel. Mcenonb30BaHne 3THUX SIBICHUN B TEXHOJOTUU IIPUTOTOBJICHUH IPOAYKTOB
IIUTaHUSI.
B ToM 4nciie IpaKTHYeCKUX/J1a00paTOPHBIX padoT 2
JlabopaTopnasi padora 9 2

N3zyuenmne mporeccoB HaOyxaHHs W CTyAHEOOpa3oBaHUS Kpaxmasa, )KelaTHHAa U
pa3IUYHBIX BUIOB 3€pPEH
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IIK 1.4, IIK 2.2-2.5,

Paznea 5. IIK 3.2-3.7, IIK 4.2-
AHaTuTHYECKAS] XUMHUA IIK 4.6
IIK 5.2-5.6, IIK 7.1-
7.2
OK 01, OK 04
Tema 5.1. Copep:kaHnue y4eOHOIro MaTepuaa 2
OO01Iue moJI0KeHud 1 [Ipeamer ananUTUUECKONW XUMUH, €€ IEJIM U 3ala4ui. XMUMUYECKHUI aHaIIn3. 2 Y01.1
NPUHIUIBI AHaTUTHYECKUE PEAKTUBBI: ONMPEEICHUE MOHATHS, KIACCU(PUKALUS 110 Pa3IUIHBIM V01.3
aHAJIMTHYECKOM XMMHH | Ipu3HaKaM. Mapku XUMUYECKUX PEAKTUBOB: X., 4.1.a., X.4. Y04.8
301.4
304.9

Tema 5.2. Coaep:xanue yueOHOro MaTepuasa 10
OcHOBBI IpOBeACHUS BBenenvne B kauecTBeHHbIM aHanu3. lleaw W 3amauM KadyecTBEHHOTO aHaJIH3a. 2 Y01.1
KAa4eCTBEHHOI0 aHAJIN3a. | XMMHYECKUE METO/Ib KaUeCTBEHHOT'O aHaJN3a. Y01.3
KavecTrBennbiii ananu3 | CocoObl BBIMIOTHEHUS KAa4eCTBEHHOTO aHan3a (IpOOHBIH M CHCTEMaTHYECKHA Y01.9
KATHOHOB. aHaJIu3). 301.4
KavecTBeHHbIii aHaN3 | AHanuTHYecKue (KA4eCTBEHHBIE) pEaKlMW, MPHU3HAKA KAYeCTBEHHBIX pEaKIui, 304.9
AHHOHOB. cnenu(UUHOCT, W YYBCTBUTEIBHOCTh AHAJIUTHUYECKUX PEAKIMH, OTKPHIBAEMBIN

MUHHMMYM, JEHCTBUE I'PYIIOBBIX PEAreHTOB. Y CIOBUS MPOBEACHUS aHATUTHYECKUX

peaKuuid.

O6opynoBanre W Tocyna B KayeCTBEHHOM aHanu3e. OCHOBHbBIC IMpaBuiia pabOTHI

P BBITIOJTHEHUN Ka4€CTBEHHBIX OMPEICICHHI.

JleneHrie aHMOHOB U KATHOHOB HA aHAJTUTUYECKUE TPYIIIBI.

KauectBennsie u cnenuduyeckue peakiuu kartuonos |, I, I, IV, V, VI

QHATUTUYECKUX TPYIIIL.

OO1as xapakTepuCcTUKa KaTHOHOB.

JlercTBHE IPYIIIOBOTO peakTuBa. YacTHbIE peaKLIMU KATUOHOB IPYIIIBL.

AHanu3 cMecH KaTUOHOB Ka) 0 aHAJTUTUYECKON TPYTIIIBL.

OOmiasi xapakTepucTUKa aHMOHOB. JlemeHWe aHUOHOB Ha Tpymmbl. JleiicTBue

TPYIIIOBBIX PEAKTHBOB.

YacTHble peakuMd AaHUOHOB  KHUCJIOT: CEpHOH, yrojbHOH, (ochopHOid,

XJIOPOBOJIOPOTHOM, CEPOBOJIOPOTHOM, a30THOM, a30TUCTOM.

TemaTnka NpaKTHYECKUX 3aHATHI H J1a0OPATOPHBIX padoT 8
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JlabopaTopnasi padora 10 2
KauectBennsie peakunu katuoHos K, Mq, Fe
JlabopaTopnasi paGora 11 2
KadectBennsie peakuuu katuonos Ca, Al, Mn
JlabopaTopHasi paGora 12 2
KauectBennsie peakuuu anronos Cl, Br, |
JlabopaTopnasi padora 13 2
KauectBennsie peaknuu annoHOB NOs3, SO, SO3
Tema 5.3. Coaepxanue y4eOHOIro MaTepuaJa 4
KauyecTBeHHBIN aHAIN3 XoJ aHajn3a HEU3BECTHOI'O BEIIECTBA. 2
HEH3BECTHOIO BemecTBa | [IpenBapurenbHble UCOBITAHUS W TOATOTOBKA BellecTBa K aHanu3y. llepeBon V01.1
BELIECTBA B pacTBOP. Y01.3
CucremMaTHYeCKHi X0] aHAJIM3a CMECH KaTHOHOB, CMECH aHUOHOB. V01.9
TemaTHKa NPAKTHYECKUX 3aHATHI U JIAOOPATOPHBIX padoT 2 Y04.8
JIaGopaTopuas pabora 14 2 301.4
AHanm3 HeM3BECTHOTO BCIICCTBA 3049
Tema 5.4. Coaep:xaHue yueOHOro MaTepuaJa 2
OcHOBBI Ka4eCTBEHHOr0 | [IpUHIMTIBI HASHTHPHUKAIIUN OPTAaHUIECKOTO COSTUHEHUSI. 2 VYo01.1
aHaM3a opranuveckux | KauecTBeHHBIN 27IEMEHTHBIN aHAJIN3 OPraHUYECKOTO COCIMHEHHUS. V0I1.3
coeIMHEeHU I KayecTBeHHBIN (YHKIIMOHATIBHBIN aHAIN3. Y01.9
Y04.8
304.9
Tema 5.5. Conep:xaHue yueOHOro MaTepuaJia 8

OcHoBBI IPOBeICHUS
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KOJIU4YE€CTBCHHOI'0
AHAJIN3a

OCHOBHBIE ITOJIOKCHHS KOJUMYSCTBEHHOI0 aHaIN3a: 3aau, METOIbI aHAJIH3a.

Becwl: ux BuABl MU Ha3HAYCHHUE; TOYHOCTh PA3IMYHBIX BHUIOB BecoB. [lpaBuna
B3BCIIMBAHMS HA TEXHOXUMHUUYCCKUX U aHAJIMTHYECKUX BEcax.

Crioco0ObI BEIpXKEHHS KOJIMUYECTBEHHOTO XUMHUECKOTO COCTaBa BEIIECTBA.

DTanbl KOTUYSCTBEHHOT0 XMMUYECKOTO aHaJIN3a.

[TonsTre o0 morpemHoOCTIX U omuoOkax. Mx knmaccudukanms. KanmubpoBka mMepHOi
TTOCYIbI c LEITbIO YCTpaHECHUS CHUCTEMaTHYCCKOM MOTPEITHOCTH.
BocnpousBogumocte W TOYHOCTh aHanmm3a. CraHmaptuzaivs ©  yHUDUKAIHAS
METOJOB  KOJMYECTBEHHOTO aHanu3a. CrnenuduYHOCT, W aHAIUTHYECKAst
YYBCTBUTEIBLHOCTh METOJIOB aHAJIU3A.

Cratuctuueckas o0paboTka pe3yiabTaToB aHann3a. OlieHKa BOCIIPOU3BOJAUMOCTH U
MPaBUJILHOCTH aHAJM30B MO TOJYYEHHBIM HaHHBIM. [IpencraBieHue pe3yabTaToB
aHanu3a. 3Havamme udpsl.

YO01.1
Y01.3
Y01.9
Y04.8
301.4
304.9

TemaTnka NpakTHYeCKUX 3aHATHI M J1a00PATOPHBIX padoT

IIpakTnyeckas padora 21
BeinonHnenue pacyeToB B KOJUYECTBEHHOM aHAIIN3E

N

IIpakTnyeckas padora 22
BrimonHeHne pacyeToB B KOJMYECTBEHHOM aHAIIN3E

Tema 5.6.
I'paBuMeTprueckui
(BecoBoif) MeTO
aHa/Iu3a

Coaep:xaHnue yueOHOro MaTepHuaJia

CymHocTtb rPaBUMETPUYECKOTO aHausa. Baxnerimue onepauuu
rPaBUMETPUYECKOIO  aHajdu3a:  B3BCIIMBAaHUE,  OCAXICHHE, MPOMbIBAHUE,
buIbTpOBaHHE, IPOKAIMBAHNE OCAIKA.

Buapl ocankoB u ciocoOs! ux nosydenus. [I[ponsBeneHne pacCTBOPUMOCTH.
Jlaboparopnass mocyga u 000OpydOBaHHWE Il TPAaBUMETPHUYECKOTO aHalu3a.
OnTuManbHbIe YCIIOBUS aHATU3A.

Beruucnenue pe3yapTaToB aHaIU3a.

[IpenmyiiecTBa 1 HEIOCTATKY FPABUMETPUUECKOIO AHAIN3A

YO01.1
Y01.3
Y01.9
Y04.8
301.4
304.9

TemaTnka NpaKTHYECKUX 3aHATHI H J1a00PATOPHBIX padoT

IIpakTuyeckas padora 23
BeimonHeHne pacyeToB B TpaBUMETPHYECKOM (BECOBOM) aHAJIHM3E

JlabopaTopHblie padoTsl 15
Omnpenenenue cofepKaHus BIark B MUIIEBbIX MPOIYKTAX

Tema 5.7.
Turpumerpudeckni

Conep:kanue y4eOHOIro MaTepuaa

OObeMHBIHN (TUTPUMETPHUECKUIT) METOJ aHAJIN3A: CYITHOCTh TUTPOBAHMS, OCHOBHBIE
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(o0beMHbBIIT) MeTO noHsTus. Paboume (cTaHmapTHblE) pacTBOpbl. TpeOGoBaHHMS K peakiusiM B Y01.1
a”HaJmM3a TUTPUMETPUUECKOM aHaian3e. BUsibl TUTPOB: NPUTOTOBIEHHBIN, YCTAHOBJIEHHBIH, 110 Y01.3
omnpeaesieMoMy BellecTBy. DUKcaldsi TOYKHM SKBHBAJECHTHOCTH. MHauKaTOpBHI. Y01.9
CriocoObI TUTPOBAHUS. Y04.8
KucinoTHO-OCHOBHOE  TUTPOBAaHME: CYHIHOCTb  METOJd; KHCIOTHO-OCHOBHBIE 301.4
MH/IMKATOPBI; BHIOOP MHIMKATOPA; pacyeThl B aHAJIM3€, IPUMEHEHHUE B CAHUTAPHO- 304.9
TMTUEHUYECKHX METO/IaX UCCIIETOBaHMSL.
OKHCANTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE:! CYLIHOCTb METO/I0B
IIepMaHTaHATOMETPUH U MOAOMETPHUH. Y CIOBUS TUTpoBaHMs. MHauKaTopsl MeToa,
(buKcanys TOYKH SKBUBAJICHTHOCTU. PacueTsl B aHaNIM3e, IPUMEHEHNE B CAHUTAPHO-
TMTUEHUYECKHX METO/1aX UCCIIETOBaHMS.
OcanurenbHOE U KOMIUIEKCOHOMETPHUYECKOE THUTPOBAHHE: CYIIHOCTh METO/I0OB
apreHToMeTpur Mo Mopy M TpUIOHOMETpUHU. YCIIOBHS TUTpoBaHUsA. MHAMKATOPEI
MeToza, PUKCAIHSI TOYKH SKBUBAICHTHOCTH.
TemaTuka NPpaKTHYECKUX 3aHATHI 1 J1aOOPATOPHBIX padoT 4
IIpakTuyeckas padora 24 2
BeinonHenue pacyeToB B THTPUMETPUYECKOM (0OBEMHOM) aHAJIN3E
JlabGopaTopubie padoTsl 16 2
Onpenenenne coepykaHus KUCIOTHI M EN0YH METOI0M HEUTpaJIU3alviu
Tema 5.8. Coaep:xaHue yueOHOro MaTepuaJa 6
POu3NKO-XUMHYECKHE Knaccudukanuss ~ (QU3MKO-XUMHUECKMX  METOJOB  aHanmu3a  (ONTUYECKHUE, 2 YO01.1
MeTOoJbl aHAJIHN3a ANEKTPOXUMHUYECKHUE, XpoMaTorpaduueckue). Y01.3
Konopumerpus. CylmHOCTh BU3yaabHOTO KOJOPUMETpUYECKOro Merona. CylHOCTb Y01.9
(hOTOKOJIOPUMETPUUECKOTO METO/Ia aHATH3A. Y04.8
[IpeumymiecTBa U HEAOCTATKH (PU3MKO-XUMUYECKUX METOJIOB aHAIIN3A. 301.4
304.9
1.KontponbHast paGora Ne3. IloBepka 3Hanuii mo pasgeny 3,4,5. Komtounnas 2
XUMUS. AHaJTUTHYECKas XUMHUS
IIpome:xyTounast arrecranus (JAudgdepeHunpoBaHHbIi 3a4eT) 2
UTOro 144
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3 YCJOBUS PEAJIN3AIINY YUYEBHOM JUCIUILIUHBI

3.1 MaTepuajibHO-TEXHHYECKOE o0ecneyeHne

I[HSI pcam3anuu MnmporpamMmbl y‘-IGGHOfI AUCHUIUIMHBI MMPEAYCMOTPCHBI CICAYIOIUC CIICHUAJIbHBIC
MIOMEIIIEHHUS U OCHAIIICHHE:

Tun U1 HAUMEHOBaHHE

OcHaienue CIICMAJIBbHOI'0 NOMEIICHUA
CIICHMAJIBbHOI'O MOMECIIICHUA

KaOMHET eCTeCTBEHHOHAYYHbIX MynbTuMenMiiHBIE ~ CPEACTBAa  XPAaHEHMs, Iepeladyd |
JTUCLIUILINH npecTaBiIeHNs HHPOPMALIUH.
Y4eOHO-MeTOAMYEeCKas  JOKyMEHTaluus,  JUIAKTUYECKHE
CpEJICTBA.

Cromnsl 1abopaTopHbie KaenbHbIC;

Crynbs 1abopaTopHble SPrOHOMHYECKUE Ha KOJIECHKaX
[Ixadbr U1 XpaHeHUsT PEaKTUBOB, XUMHYECKOH MOCY/IBI.,
[lIxad BBHITSIKHOM ;

Arnmapat Ui JUCTUIUISIAH BOJIBI,

HaGop apeomeTrpoB

bans komOuHUpOBaHHas J1abopaTopHas

Becsl TexHu4eckue ¢ pa3HOBECAMH .

Bechbl anekTpoHHBIE yueOHbIE 10 2 KT .

[kad cymUIbHBIH .

OKCHKaTOpPBI

CyIuIKY HaCTEHHBIE

HancraBku nns crona 1300*200*380

Kpeimika ¢ BeITsDKKO#H, (200%660*3500 MMm)

JIaGoparopust Xumun MynbTMeIMiiHBIE  CPEACTBA  XPAaHEHMs, Ieperadyd |
IpeCTaBICHUs UHpOpMaLIUH. YuebHo-MeToInuecKas
JOKYMEHTaIus, TUJaKTHYECKHE CPEACTBA.

MeGenb nabopaTopHasi:

CTOJIbI TUTPOBAJIbHBIE C HAJICTABKOM;

CTOJIBI YUEHUYECKHE JIAOOPaTOPHBIE;

mkadsl 1a60paTOpPHBIE 711 XUMUYECKON TTOCYHI ;

CTYJNbs 1a00paTOPHbIE IPrOHOMUYECKHE Ha KOJIECUKAX

CTOJIBI 3-X CEeKIIMOHHBIN /ISl BECOB;

BBITSKHBIE IIKA(BI;

TyMOBI ¢ MOMKOI

pH-meTp "MynbTUTECT NII-101c KOMILIEKTOM
n/onpenenenus pH;

pH-metp Dxcnept-pH*;

Bechl gemndepusie AJ[D-200 ;

Bucko3zumerp B-36-246* ;

Hacocws1 KomoBckoro;

Cron mis Becos,(600*860*1430 mm.)

Tepmometpsl TJI pryTHBIE

Tepmometp TC-7-M1

[Momemenne  gns  xpaneHnuss  u | lllkadpl, cremnaxu  aias  XpaHeHHs — J1abOpaTOPHOTO
poUIaKTUYECKOr0  OOCIYyKUBaHUS | 0OOPYJOBaHMSI, HHCTPYMEHTOB U PACXOJIHBIX MaTepUaIOB.
y4eOHOro 000py10BaHUs
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3.2 YyeOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecledeHne peau3aliu NporpaMmbl
OcHOBHBIC HCTOYHHUKH:

1. baxxun, H. M. Hauana ¢usnueckoii xumuu: YueoHoe mocooue / H.M. baxun, B.H. ITapmos. -
M.: HUL] UH®PA-M, 2015. - 332 c.: Pexxum nocryma: http://znanium.com/bookread2.php?book=420417

2. I'opOyHnnoBa,C. B. ®usnueckas u KojulouHass XuMuUs (B OOLIECTBEHHOM IUTAaHUM): Y4eOHOE
nocobue / ['opOyrmosa C.B., MymiosipoBa D.A., Opobeiiko E.C. - M.:Ansda-M, HUL UHDPA-M,
2016. - 270 c.: Pexxum mocryma: http://znanium.com/bookread2.php?book=553478

3. Oprannueckast xumus. Kpatkuii kype: Yue6Hoe nocodue/MBanoB B. I'., I'ea O. H. - M.: KYPC,
HUILL UTH®PA-M, 2015. - 222 c. - Pexxum pocryna: http://znanium.com/bookread2.php?book=459210 -.
3arz. ¢ akpana. —ISBN 978-5-905554-61-2

I[OHOJIHI/ITCJII)HI)IB HCTOYHHUKMU:

1.  AnekcanmpoBa, T. II.  Anamutuueckas  xumusa:  COOpHHK  J1aOOPaTOPHBIX
pabot/AnexcanaposaT.Il., AnapueBA.U., KazakoBaA.A. u ap. - HoBocu6.: HI'TVY, 2016. - 63 c.: Pexxum
noctyna: http://znanium.com/bookread?2.php?book=546115

2. bopmesckuii,A.SI. ®usmueckas xumus. Tom 1. OOmas M XuUMHUYECKas TEPMOJIMHAMHKA:
yueOHHK/ Al bopueBckuii. — M.: NHOPA-M, 2017. Pexum JIOCTyTIA:
http://znanium.com/bookread2.php?book=543133

3. Bopmesckuii, A.Sl. @usndeckas xumus. Tom 2. Cratuctudyeckas TePMOAMHAMUKA : YICOHHK /
A4 bopiieBckuid. — M. HNH®D®PA-M, 2017. — 383 C. Pexum  mocryna:
http://znanium.com/bookread2.php?book=543170

4. 3apy6un,/l. I1.duznueckast xumus : yued. nocodue / JI.I1. 3apyoun. — M.: UHOPA-M, 2017.
— 474 ¢. Pexxum noctyna: http://znanium.com/bookread?2.php?book=469097

5. Mosuan, H. U. Anamutnyeckas xumus : yueOHuk / H.M. Mosuan, P.I'. Pomanona,T.C.
l'op6ynoBa [u gp.]. — M.. HHOPPA-M, 2017. — 394 c. Pexum pgocryna:
http://znanium.com/bookread2.php?book=770791

6. Konsima, JI. I'. Xumus [DnekTpoHHbIi pecypc]: yaedbnoe mocooue / JI. I'. Komsina, JI. I'. Tapaciok
; MI'TY. - Maruautoropck: MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - Pexum mocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf
&view=true

IIporpammHuoe odecnieuenue u UHTEpHET-pecypebl:

. . . H-1227 ot
MS Windows 7 (moamucka Imagine Premium) 08.10.2018 11.10.2021
. . . H-757-17 ot
MS Windows 7 (moamucka Imagine Premium) 27 06.2017 27.07.2018
: . . J-593-16 ot
MS Windows 7 (moamucka Imagine Premium) 20.05.2016 20.05.2017
. . . J-1421-15 ot
MS Windows 7 (moamucka Imagine Premium) 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2007 6eccpouHo
Kaspersky Endpoint Security nmst Ouzneca- J-1347-17 ot
CraHgapTHBIH 20.12.2017 21032018
Kaspersky Endpoint Security nmst Ouzneca- J1-1481-16 ot
CraHgapTHBIH 25.11.2016 25122017
Kaspersky Endpoint Security nmst Ouzneca- J1-2026-15 ot
CraHgapTHBIH 11.12.2015 11122016
7 Zip csobomso O6eccpouHo
pacrpocTpaHsieMoe
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM JUCITATIIAHBI

KoHTposb M OllEHKA pe3ynbTaTOB OCBOEHHS JUCLMIUIMHBI OCYHIECTBIIETCS IIpernojaBaTesieM B
IIPOLECCEe TEKYIIEro KOHTPOIIS U IPOMEKYTOUHON aTTECTALHH.

4.1 Texymmii KOHTPOJIb:

Ne KonTponupyemsie paznenst (tembl) | KoHTponupyemblie pe3ynbTarbl HanmenoBanue
B y4eOHOM TUCIUILINHBI (ymeHwus1, 3HaHUS) OILICHOYHOT'O CPEJICTBA
1 VO1.1
Tect
Y01.3 I 6
Paznen 1. O6mas u Y01.9 paKtirieckas pabota
HeOpPraHu4vecKasi XuMus Y04.8 (NpaKTHECKoe safanue)
301.4 JlaGoparopHas pabota
304.9 KounTponbhas pabota
2 VO01.1 Tect
Pazjnen 2. Opranuyeckasi XuMusi YOL.3 Ipaxuccras padora
) Y01.9 (MpakTUYeCcKOoe 3a/IaHKe)
Y04.8 Jlaboparopnas pabota
301.4 KonTponbHas pabora
3 YOl1.1 Tect
y01.3 [IpakTnueckas padbora
Pa3nen 3. ®usudeckasi XuMus Y01.9 (mpakTHUYecKoe 3a1aHune)
Y04.8 Ketic-3anmaua /
301.4 CUTyallMOHHAas 3a/a4a
4 YOI1.1 Tect
Y01.3 [IpakTuueckas pabora
Y01.9 (IpaKTHYECKOE 3aaHue
Paznen 4. Kosutonanasi Xxumus V048 H§60paT0pHaﬂ paora )
301.4 Ketic-3amaua /
304.9 CUTYyallMOHHAs 3a/a4a
5 YOI1.1 Tect
Y01.3 ITpakTryeckas pabora
Pa3nes 5. AHasinTHuyeckass XMMHA Y01.9 (mpakTHUYEeCKOE 3a/laHue)
301.4 JlaGopatopHas pabota
304.9 KonTponbhas pabora

4.2 IIpoMe:xxyTO4YHasi aTTeCTALUSA

[IpomexyTouHas arrecTalsi OOYYaIOUIMXCS OCYILIECTBISIETCS 110 3aBEpUICHUM H3y4YEHUS
JUCLUIIJIMHBI U IT03BOJISIET OIPEIEIUTh KA4eCTBO U YPOBEHb €€ OCBOCHMUSL.

®dopma NpOMEKYTOYHON aTTeCTally 0 JUCHUIUIMHE « XUMHUS - MU (epeHIIMPOBaHHBIN 3a4eT.

OueHo4HbIE CpPeCTBA

Pe3yabTarsl 00y4yeHus .
AJIA MPOMEKYTOYHOMU aTTECTAIIMU

Vi1,V2, V3, V5 1. Beruncnure Maccy KHUCIOPOAA, BBIIEIMUBIIETOCS B
YOI.1 pe3yJibTaTe pa3aoKeHus MOPLUHUH BOABI Maccoil 9 r.
Y01.3 2. Kakoif 06beM BOAOpOa MpH H.y. BBIICIUTCS MPU
Y01.9 pactBopeHuu 4,8 T MarHus B HM30BITKE COJISHON
Y04.8 KHCIIOTHI?

31, 33, 34, 35, 36, 37 3. CKoJbKO T Menii 00pa3yeTcst IpH BOCCTAHOBJICHUH
301.4 8 I okcuga Meau BOJOPOAOM, €CIIM BBIXOJ pEaKlUu
304.9 coctaBui 82% OT TEOPETUIECKOTO?

4. Jlanbl Moioko 2,95 i, Boasl 1,97 1, caxapa 0,18
kr, comu 0,024 0,030 xr.Jlns Bapku kamu Oepem
koren obOvemoM 10 1. Halimure HeoOXomumoe
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KOJIMYECTBO KUAKOCTM U COJNM JUIsl  BapKu
paccelmuatod puUCOBOM KamM U3 8§ Kr puca
IIPOMBITOTO.

5. B3saro mns otumctkn 80 kr kxaprodens. Ilocie
MEXaHWYECKOH  00paboTKM  MojaydyeHo 56  Kr
kaprodens. Onpenenure IPOIEHT OTXOI0B.
6.CKxoabKO MOpHui «S0JI0K IEYSHBIX)» MOTYUUTCS U3
10 kr 500K CBEXUX €CIOU s HPUTOTOBICHUS
oMHOW  mopuuu  HeoOxoaumo 1281  s6;10K?
7. OueHHuTe TMPEIIOKEHHYIO MPOU3BOJACTBEHHYIO
cuTyaluioo. BamM Ha TpoOW3BOJCTBE MOCTYMHJI 3aKa3
MPUTOTOBUTE «Mycc KIIIOKBEHHOro». Pacmpenenure
00s3aHHOCTM  KOMaHIHOW  IOCIJIEJOBATEILHOCTH
TEXHOJIOTUYECKOTO BBITIOJIHEHUS OCHOBHBIX
omepanuii Tpu TNpUTroTOBIEeHUU Omona «Mycc
KITFOKBEHHBIN». OOIee KOJIMYEeCTBO oOnepanuii He
JIOJDKHO MpeBbIaTh 12.

VI1,V2, V3, V5
YO01.1

V01.3

Y01.9

v04.8

31, 33, 34, 35, 36, 37
301.4

304.9

OTBeTHTE HA BOIIPOCHI.

1. Korna He ycBauBaeTcst KajablUi?

2. Korna e ycBauBaercs sutamun C?

3. 3auem racuthb coay ykcycom?

4. 3ayeM racuTh COly YKCycoMm?

5. IToueMy npu XpaHEHUHU HA BO3AYX€E OUMIIICHHBIN
KapTodeas? MOCTeIIeHHO TEMHEET?

7. Ilouemy Ha Pycu B KBallIeHYIO KallycTy A00aBIISIIN
KJIIOKBY?

1. 3akonuure onpenenenue: «Cnenuduueckue
AQHATTITHYECKUE PEAKIINU — 3TO PEAKIUH. .. ».

a) oOHapy’>KeHUsI KATUOHOB;

0) ¢ TOMOIIIbIO KOTOPBIX MOXKHO OOHAPYKUTh BCE
BEIIIECTBA B JIAHHBIX YCIOBUSAX;

B) C TOMOIIIBIO0 KOTOPHIX B JJAHHBIX YCIOBHSIX MOXKHO
0OHapYyKUTh TOJILKO OJHO BEILECTBO;

T') OCaXICHUSI.

2. BrpiGepute BepHOe ompejaeneHue (U3NIECKOH
XVMHU KaK HAYKU:

a) Hayka, KOTOpas OIKCBIBAET Ha S3bIKE XHUMHUH
CTpoeHHUE U (DYHKIIMH KUBBIX OPTaHU3MOB;

0) Hayka 00 ompeaeNeHWH XMMHYECKOTO COCTaBa
BEIIECTB W, B HEKOTOPOW CTENEHH, XHUMHUYECKOTO
CTPOECHUS COCIUHEHUN;

B) Hayka, OOBSACHSIONIAs XUMHYECKHE SIBJICHHS U
yCTaHABJIMBAIONIAs WX 3aKOHOMEPHOCTH Ha OCHOBE
00X TPUHIUIIOB (PU3HUKH;

I') 3TO HayKa O MaTe€pHH, €€ CBOMCTBAX U JABHKECHHH.
3. VYkaxwure (akTop, CHMKAMIIUN TTOBEPXHOCTHOE
HATSKEHUE KUJIKOCTEN:

a) noOaBJIeHUE TTIOBAPEHHOM COJIH;

0) no6aBIeHNE MUHEPAIBHBIX KHCIIOT;

B) 100aBJIeHHE TOBEPXHOCTHO-aKTUBHBIX BEILIECTB;

I') YMEHBIIIEHUE TeMIEepaTyphl.
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4. Vxaxure (akTop, KOTOPHIM HE BIHMICT Ha
CKOPOCTh MPOTEKAHUS (hU3UKO-XUMUYECKIX
IPOLIECCOB B TOMOT'€HHBIX CHCTEMAaX:

a) TeMIeparypa;

0) HaTMYue KaTaau3aTropa;

B) KOHIIEHTpAIUs;

T') IJIOUIa/Ib MOBEPXHOCTHU paszzena ¢as.

Kpurepun ounenku 1uppepeHupoBaHHOrO 3a4eTa

—«OTIU4HO» - TEOPETHUYECKOE COJEpkAaHHWE Kypca OCBOECHO IOJHOCTBIO, 0€3 NMpoOenoB, yMEHUs
c(OpMHPOBaHBI, BCE IPEIyCMOTPEHHbIE IMPOrpaMMOI YydeOHbIC 3aJaHUs BBIIOJIHEHbI, KAayeCTBO HUX
BBIITOJIHEHUS OLICHEHO BBICOKO.

—«XO0pouIo» - TEOPETUYECKOE COJIEpKAHUE Kypca OCBOCHO IMOJIHOCTBIO, 0€3 Mpo0esoB, HEKOTOpbIE
yMeHusi Cc(hOPMHUPOBAHBI HEIOCTaTOYHO, BCE MPEAYCMOTPEHHBIE IPOrpaMMOi ydyeOHble 3aJaHus
BBIIIOJTHEHBI, HEKOTOPbIE BU/IbI 33JJaHUI BBIIIOJHEHBI C OLIMOKaMH.

—«Y 1OBJIETBOPUTEIBHO» - TEOPETHUECKOE COJCPkKAHUE Kypca OCBOEHO YaCTUYHO, HO MPoOenbl He
HOCAT CYIIECTBEHHOI'O XapakTepa, HEOOXOOuUMble YMEHHs paboThl C OCBOCHHBIM MaTepualoM B
OCHOBHOM C()OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoil 00yueHHs yueOHBIX 3aJaHHi
BBINOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33JaHUI COlepKaT OIINOKY.

—«HeynoBneTBOpUTENbHO» - TEOPETUYECKOE COJEpKAHUE Kypca HE OCBOCHO, HEOOXOIUMBIC
yMeHUs He c(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHBIE 33/1aHUS COAEPIKAT IPyOble OMIMOKH.

[Tpunoxenue 1
AKTHUBHBIE U MHTEPAKTUBHBIE METO/Ibl ObYUYEHUSA

AKTHUBHBIE 1 UHTEPAKTUBHBIE METO/Ibl UCIIOJIBb3YIOTCS IPHU MPOBEACHUN TEOPETUUECKUX U MPAKTUYECKUX
3aHATUU:

Paznen/Tema ITpumeHsieMble aKTUBHBIE Kpatkas xapakrepucTuka
1 UHTEPAKTUBHbBIE METOIbI
Pazpnen 1. O0mas I'pynmoBas quckyccus OO6cyxeHue Bompoca:
U Heopranuveckasi | «[lonb3a u Bpen ykcycHoii | ['ne B IOBCEOHEBHOM XU3HHM MbI BCTPEUYAEMCS C
XUMUSA KHUCJIOTBI» KOHLIEHTpaluel BEUIECTB, U UX BUJAMHU.
AHanu3 KOHKPETHOU AHanu3  XMMHYECKHX  peaKLuu. Pemenue
CUTYaIuu YIpaXKHCHUH Ha TUAPOIN3 coJier u

QJICKTPOJIUTUYCCKYHO TUCCOMUAITNUIO

[enosas urpa Ha nepBom stane kaxzaas rpynna u3y4aer u
XapaKTEepU3yeT BEIIECTBA OKUCIUTENH U
BOCCTAHOBUTEIIH, 3aMOTHSS CPABHUTEIHHYIO TaOJIHITY
Ha BTOpoM 3Tamne - ananu3 o0mmx mpoodiem:
NPUMEHEHHUE OKUCIUTENIEH U BOCCTAHOBUTEIICH.

Ha tpeTthem 3Tane noaBoasT UTOTU
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Pasnean 2.
Oprannueckasi
XUMHS

Pa6oTa B rpynmax

OOcyxaeHrue pojii OpPraHWYECKONW XHMHH B KHU3H
YeJI0BEeKa. Teopus CTPOCHHUS OpraHUYECKY
COeMHEHMH, KaK GyHIaMEHT OPraHu4eCKOW XUMHUH.

Ha mepBom sTame B TemMe «YTIJIEBOAOPOMABI» Kk
rpynmna wu3y4aeT U XapakTepus3yeT OTACIbHBIC
KJIaCChl  YTJICBOJIOPOJIOB, 3allOJIHSAS CPAaBHUTEILHY
TaOIHUILy.

Ha BTOpom 3tarne - aHanu3 o0mux npooaem:
MIPUMEHECHHE YTIICBOIOPOIOB B IPOMBIIIIICHHOCTH.

I'pynnoBas auckyccus
«lTonb3a 1 Bpexa 3TaHoIA»

OO6cyxaeHue Borpoca:

[IpumeHeHne cnupToB B HAPOJAHOM XO3HCTBE.
ITocnencTBus ankoronusma.

[IpumeHeHne cnuupTa B KOHAUTEPCKUX U3IETUSIX

Pa3pea 3.
duznueckasn
XUMUA

AHann3 KOHKPETHOU
CUTyaIuu

1. IToaroroBKa K KOJUIOKBUYMY

2. ObcyxaeHne BOIIPOCOB

3.AHa/IU3 KOHKPETHBIX CUTYaIUH:

DNEKTPOIUTHI U HEAJIEKTPOIUTHI B IIOBCEIHEBHOM
KU3HU YeJI0BeKa

I'pynnoBeie nuckyccuu
«Kunerunkay

OO6cyxaeHre BOIPOCOB: CKOPOCTh I'OMOTEHHBIX U
TeTEPOreHHBIX XMMUYECKUX PEAKIUH.

@DaxTOopHl, BIUAIOIINE HA CKOPOCTh peakLUu. 3aKOH
NEHCTBYIOMUX Macc, 3akoH Bant-I'odda.

Binsiaue TEeMIIepaTypbl Ha MPOLECCHI
IIPUTOTOBJIEHUS MHILM, XPAHEHUE MHILEBOTO ChIPbs
Y TOTOBOM IIPOIYKIUU.

Karanus U KaTaJIu3aTopBbl. XuMu4eckoe
paBHOBECHE. KoHncranra paBHOBECHS, ee
¢usnueckuii cmpici. [Ipunmnun Jle-Ilatense.
Bimstnue temneparypsl, JaBiIeHUS U KOHIEHTpaLUU
Ha CMELIECHUE XUMUYECKOTO PABHOBECHSL.
Kunernueckune pacyersl.

Paznen 4.
Koanonanas
XUMHUSA

I'pynnoBas guckyccus

Ha mnepBom »Jrame kaxzaas rpymnma H3ydaeT U
XapaKTepU3yeT JUCIIEPCHBIE CHUCTEMBI,
XapaKTEPUCTUKY IUCIIEPCHBIX CUCTEM.

Ha Bropowm atarme rpymnma n3yyaer

KJIacCU(UKALMIO  JUCHEPCHBIX  CHCTEM IO
arperaTHOMy COCTOSIHUIO.

Ha Tperbem 3rame rpymnmna u3ydaer UCIoJIb30BaHue
" pOJIb KOJUIOUAHO-XUMHUUYCCKHX IIPOUCCCOB B
TEXHOJIOTHUH NPOAYKIHUH O6HIGCTBCHHOFO IIUTaHUA.

HenoBas urpa
«IpakTnyeckoe
IMPUMEHCHUC TCOPpHUU
KOJUIOMJIHBIX CUCTEM»

Kaxxnas rpynna o6yyaronmxcs JoJKHA PEIIUTh
OJIHYy Mpo0JIeMy, OCHOBBIBASICh HA 3HAHUH
TEOPETHYECKOTO MaTepualia u MPeArnoI0KEeHHH,
BBIJIBUTAEMBIX WICHAMH TPYIIIIbIL:

- IPUMEPHI KOJIJIOUTHBIX CUCTEM;

- TUIBI KOJUIOUIHBIX PACTBOPOB;

- IPUMEHEHHE KOJUIOMJIHBIX PACTBOPOB
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Pasznea 5. Jlenosas urpa ['pynma oOy4Jaronuxcs J0KHA PENTUTh IO OJTHOMY
AHanuTHYeCKas «IIpakTrueckoe THUITY 337124 110 TeME 1 OOMEHATHCS PELICHUEM,
XUMHS IIPUMEHEHHUE TEOPUU ceNaTh aHAJU3 KaKuM 000pyI0BaHUEM
KOJUIOMJIHBIX CUCTEM) I0JIb3YIOTCS JUIs IPOBEIEHUSI KAYECTBEHHOIO
aHajMn3a
AHanu3 KOHKPETHON ['pynmbel KaTHOHOB, UX OOHAPY)KEHHE.
CUTYyaIuu
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[Tpunoxenue 2

HNEPEYEHb IPAKTHYECKHNX/JTABOPATOPHBIX 3AHSATHAM

Paspnennl/Tembl Tembl npakTnueckux/madoparopusix | Koamuyecrso | TpedGoBanus
3aHATHH 4acoB orocC
C1io
(ymertn)

Pa3nen 1.00masi 1 HeopraHuyeckasi XUMHs 26
1.1 OcHoBHeble nToHATHSA | [IpakTHyeckas pabora Nel. 2 Y01.1
W 3aKOHBI XM «YrOpakHEHHs] B pacyeTax OCHOBHBIX Y01.3

3aKOHOB XHUMUM Y01.9

[IpakTuueckas pabota No2. Y04.8

«YTpaxkHeHHUsT B pacderax TIa30BBIX 2

3aKOHOBY»

JlaboparopHuas pabota Nel. 2

«Peakiuy HOHHOTO OOMEHa 9

JlaboparopHuas pabota Ne2.

«Peakuuu HeUTpanu3auumn»
1.2 PacTBOpBI. [IpakTryeckas pabota Ne3. 2 YO01.1
CrnocoOsr «YnupaxHeHus B pacuerax Y01.3
BBIPAXKEHUS KOHLIEHTpaLUU HEOPraHUYECKUX Y01.9
KOHIICHTpaLHi BEIILIECTBY. V04.8
pacTBOpOB [IpakTnueckas pabora N4, 2

«YmpaxxkHeHus B pacueTax 1o

MIPUTOTOBJIEHUIO PAcTBOPOB Pa3INYHON

KOHIIEHTPALIUN

JlabopaTtopHas pab6ota Ne3

OnpeneneHue IJIOTHOCTH — PacTBOPOB 2

Pa3IMYIHON KOHIICHTPAIHU
Tema 1.3. Teopus IIpaxTrueckas pabota Nes. 2 Y01.1
ANEKTPOIIUTUYECKOM «Bbruncnenne pH B BOAHBIX pacTBOpax Y01.3
JTHCCOLIMAIIUH. KHUCJIOT U OCHOBAHHUI. V01.9
IMaaponus comnei. [IpakTuueckas pabota Noé6. Y04.8
Bydepnsie pactBopbl. | «CocTaBieHre  ypaBHEHUH  peakiuil 2

TUAPOIIN3A COJIEH)
Temal 4. [Ipaktuueckass pabora Ne7. Pemienue 2 Y01.1
I'ereporennsie 3amad = 1o  TtemMe  «lIpomsBenenue Y01.3
PaBHOBECHSI B CUCTEME | PACTBOPHUMOCTH Y01.9
«pacTBOP—OCAIOK» Y04.8
Tema 1.5. [IpakTnueckas pabota Ne8. 2 Y01.1
KommuiekcHeie «BpimonHenue YIPA)KHEHU I o Y01.3
COEIUHEHUS COCTaBJICHUIO: ypaBHEHUN ¥01.9

BJIEKTPOIUTHUECKON IYICCOIMAINA V04.8

KOMILJIEKCHOTO COCTUHEHUS u

KOMILJIEKCHOTO HOHa; BBIpKEHUI

KOHCTaHTBhl HECTOWKOCTH KOMILIEKCHOTO

HOHa; Ha3BaHUU KOMIUICKCHBIX
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COCTUHEHUN.

Tema 1.6. [IpakTuueckas pabora NeO. 2 Y01.1
OKHUCIIUTENLHO- «Omnpenenenue OKUCIIUTENIEN u V01.3
BOCCTAaHOBUTEJIbHbBIE BOCCTaHOBUTEJEH. CocraBiieHue ¥01.9
peakuuu ypaBHeHuii OBPy. Y04.8
[IpakTuyeckas pabora Nel0. 2
«Onpenenenue HanpaBJIeHUs
MIPOTEKAHUS PEAKIIUI.
Paznen 2. Opranunyeckasi XuMusi
12
Tema 2.1. [IpakTuueckoe 3aHsTHE Nell. 2 Y01.1
Teopernueckue «CocraBieHue CTPYKTYpHBIX (opmyi Y01.3
OCHOBBI OPraHUYECKON | U30MEPOB» Y01.9
XUMHH Y04.8
Tewma 2.2. IIpakTnueckoe 3aHSTHE Nel?2. 2 Y01.1
VYri1eBo1oposl «CocraBieHUe U Ha3BaHUE CTPYKTYPHBIX Y01.3
GbopMy1 alKaHOB, AaJIKEHOB, AJKUHOB. Y01.9
Pemenne 3amau Ha  HaxXoXJeHUE Y04.8
UCTHUHHOM (hOpMYJIBI YIIIEBOIOPOJIOBY
Tewma 2.3. [TpakTuaeckoe 3aHSITHE Nel3. 2 YO01.1
Kucnoponoconepxkamue| «CocTaBiaeHUe U Ha3BaHUE CTPYKTYPHBIX Y01.3
OpraHuvecKue BemecTBa| hopmyn KHCJIOPOJICOACPIKALITUX Y01.9
OpraHWYeHCKUX  BelecTs.  PemeHue Y04.8
3a7Ja4 Ha  HaXO0XKJCHHWE  HCTUHHOM
(bopMybI.
JlabopaTopHas pabota Ne4. 2
«KauecTBeHHas peakius Ha CIIUPTHI»
Tema 2.4. JIaGoparopHas paboTa Ne5. 2 Y01.1
AMVHBL. «OO0HapyKeHHe OpraHN4YeCKUX BEIIECTB Y01.3
AMHHOKHCIIOTHI. cneuu(UIeCKUMU PEAKLUIMI. ¥01.9
benku JlaGopaTtopHas padota Ne6. ) Y04.8

«OO0HapyKeHHe OpraHN4YeCKUX BEUIECTB
CHEIM(PUICCKIMH PEAKIIUSIMU.
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Pazgen 3. dusnyeckas XuMus 12
Tewma 3.2. [Ipaktuueckoe 3ansitue Nel4. Pemenue 2 Y01.1
Xumuueckas 3a7a4 no teme: «TepmoanHaMuuecKue V01.3
TEPMOAMHAMMKA pacueTsl». ¥01.9
[IpakTuueckoe 3anstue NelS. «Pemenue Y04.8
3aJa4d Ha 3aKOHBL: SHTponuu, [ mboca» 2
Tema 3.3. [Ipaktnueckoe 3anstue Nel6. 2 Y01.1
XuMuyeckass KUHETUKa | BbInoaHeHne ynpaXxHEHU U pelieHue Y01.3
3a1a4 1o teme: «KuHeTnueckue Y01.9
pacyeTs. Y04.8
[IpakTrueckoe 3ansitue Nel7. 2
BeinonHenue ynpaxHeHUN U PEIICHHUE
3aja4 1o TeMe: «XHMHYeCcKoe
paBHOBECHEY
Tema 3.4. IIpaktnueckoe 3anstue Nel8. Pemenue 2 YO01.1
Teopust pactBopoB 3aja4: «Pacuertsl OCMOTHYECKOI'0 Y01.3
3JIEKTPOJIUTOB U JIaBJICHUS, TemImeparyp KUTIECHUS, 2 Y01.9
HED3JIEKTPOJIUTOB 3amMep3aHus PacCTBOPOBY Y04.8
IIpakTnueckoe 3anstue Nel9. Pemenue
3aja4: «Pacuertsl OCMOTHYECKOI'0
JIaBJICHUS, TemImeparyp KUTICHUS,
3aMep3aHus pacTBOPOBY
Paznea 4. Kosutonanasi xumust 8
Tema 4.3. [IpakTrueckoe 3aHATHE Ne20. 2 Y01.1
Komnonausie cucremsl | Brimonnenue YIOPaKHEHUI: Y01.3
«CoctaBnenue GopMys U CXeM CTPOCHUS ¥01.9
MHIIEJIJT KOJUTIOMIHBIX PaCTBOPOBY Y04.8
JIaGoparopHas paboTa Ne7. 2
«[lony4yeHne KOJUIOUAHBIX PACTBOPOB:
301 KaHU(OJIM, MapraHiia JUOKCHUIa,
xKele3a TUAPOKCUIAN.
JIaGoparopHas paboTa Ne§.
«[lony4yeHne KOIOMAHBIX PACTBOPOB:
30111 OEpIIMHCKOM Ja3ypH, U3ydeHHe 2
BIIMSTHHS DJIEKTPOJIUTOB HA
3aCTyJJHEBaHUE PACTBOPAY.
Tema 4.4. JIaGopartopHas pabota Ne9. «13yuenue 2 YO01.1
MukporeTeporeHHble MpOLIeCCOB HAOyXaHUsS U Y01.3
CUCTEMBI cTyaHeoOpa30BaHuUs Kpaxmala, ¥01.9
JKEJIaTUHA. Y04.8
Paznen 5. AHaauTHYecKas XUMHS 22
Tema 5.2. Jlaboparopubie padoTsl Ne 10. 2 Y0l.1
KauectBennsiit ananus3 | «KadectBeHHble peakiiu kKaTuoHoB |, |1, Y01.3
AQHUOHOB. Il rpynmb Y01.9
KauectBennsiit ananus | Jlaboparophas padora Ne 11. Y04.8

KaTuOHOB

«KauecTBeHnHble peakiiuu KaTuoHOB 1V,
V, VI rpynns»y
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JlaboparopHas paboThI Nel2. 2 Y01.1
«KadgectBennbsie peaknuu annonoB CL, Y01.3
Br, 1.» 2 v01.9
Jlaboparopuast pabotsl Nel3. «Peakiuun Y04.8
AQHUOHOB KHCJIOT: CEpHOW, YTrOJILHOMH,
bocdopHoii, XJIOPOBOJIOPOTHOM,
CEpPOBOJAOPOHOM, A30THOM, a30TUCTON»
Tema 5.3. JlaboparopHast pabota Neld. «Ananmu3 2 YO01.1
KauecTBeHHEBIN aHAIN3 | HEU3BECTHOI'O BEIECTBA) V01.3
HEU3BECTHOI'O ¥01.9
BelIeCTBa
Tema 5.5. [TpakTnueckas pabota Ne21. 2 YO01.1
OCHOBBI IPOBEACHUS «BplnonHenne pacueroB B Y01.3
KOJIMYECTBEHHOT O KOJINYECTBEHHOM aHAJIU3E» Y01.9
aHaJn3a [IpakTnueckas pabora Ne22. Y04.8
«BpInonHenue pacueToB B 2
KOJIMYECTBEHHOM aHATN3E»
Tema 5.6. [IpakTuueckas pabora No23. 2 Y01.1
['paBuMeTpHUUECKMi «Bpionnenue pacyeToB B Y01.3
(BecoBoit) MeTos IpaBUMETPUYECKOM (BECOBOM) aHaIM3€ Y01.9
aHajau3a o0beMa BellleCTBa, MACChl BEIIECTBAY. YV04.8
JlabGopaTopHas pabora Nels. 2
Onpenenenue coiepX aHWs BIaru B
MPOYKTAX MTUTAHUS
Tema 5.9. [IpakTuueckas pabora Ne24. 2 Y01.1
TutpumeTpuyecKuii «Brpimonnenue pacyeToB B Y01.3
(0OBbEMHBIN) METOJ TUTPUMETPUUECKOM (00BEMHOM) aHaAIM3a Y01.9
aHanusa Ha T1puMmepe oObeMa pacTBOpa, Ha Y04.8
KOJINYECTBO IIPUMECEI»
JIaGoparopHas pabota Nel6.
«Ompenenenue couepkaHus KHUCIOTHI U 2
IIEJI0YX METOJIOM HEUTpau3alum»
HUTOT'O 80
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OBPA3OBATEJIbHBI MAPIIPYT

[Tpunoxenue 3

Kontponupyemsl
dopmupyembie
KonTtponsHa € pa3zensbl
4 TouKa (TeMbl) yueOHOM KOMIIETEHIIUH OuneHouHble cpeacTBa
(OK,IIK, Y, 3)
JMCLUIUIMHBI
Nel Paznen 1. O6mas | IIK 1.4, I1K 2.2- Konrpoabnasy Tecr
u 2.5,11K 3.2-3.7, padora Nel
Heopranuueckas | I[IK 4.2- 11K 4.6
XHMHS IIK 5.2-5.6, IIK
7.1-7.2
OK 1-OK 4
Y01.1
YO01.3
Y01.9
Y04.8
301.4
304.9
Ne2 Pazpen 2. IIK 1.4, 11K 2.2- | KonrpoabHast | Tect
Oprannyeckas 2.5,1IK 3.2-3.7, pa6ora Ne2 | KonTposnbHas pabora
XUMUS [IK 4.2- TIK 4.6
I1K 5.2-5.6, TIK
7.1-7.2
OK 1-OK 4
Vo01.1
Y01.3
Y01.9
Y04.8
301.4
304.9
Ne3 Paznen 3. IIK 1.4, 11K 2.2- | Konrpoasnas | Tect
dusznueckas 2.5, 11K 3.2-3.7, paGora Ne3 Keiic-3amaua / cutyannonHas
XUMUS [IK 4.2-TIK 4.6 3a1a4a
Pazpnen 4. IIK 5.2-5.6, IIK
Komnounnas 7.1-7.2
XUMHS OK 1-OK 4
Pazpnen 5. Y01.1
AHanurnueckas Y01.3
XUMUS Y01.9
Y04.8
301.4
304.9
Nen Jomyck IIK 1.4, IIK 2.2- Moptdoano | KonrponbHbie paboThI
3a4ery 2.5, 11K 3.2-3.7,
[IK 4.2-TIK 4.6
[IK 5.2-5.6, IIK
7.1-7.2
OK 1-OK 4
Vo01.1
Y01.3
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VY01.9
Y04.8
301.4
304.9

IIpome:xkyTo
YHasi
arrecranus

3auer

HUrorosas
KonTposbHas
padora

1. Tecr
2. TunoBsle IPAKTUYECKUE
3aaHMs

36




JUCT PETUCTPAIIMUA U3MEHEHUWH U TOMTOJTHEHUI

Ne Paznen Kpartkoe coaeprkanne n3MeHEHU s/ TOTTOTHCHHS Mara, Ioamuce

paboueii npenaceaare

/11 Ne mporokosa
[IPOTrPaMMBI as [IK

sacemanus [1K
PabGouass mporpamMma y4eOHOW ITUCIUTUIMHBI «XUMUS
aKkTyanusupoBaHa. B pabouyio mporpamMMmy BHECEHBI
CJIeTyIOIINE U3MEHEHUS:

1 VYcnosus B cBsa3u ¢ oOHOBiIeHMEM MarepuanbHO TexHudeckoro | 16.09.2020
peannzanuu | o0ecreueHus . MaTepUaIbHO-TEXHHUUECKOE r. Y
JUCHUIUTUHBL | 00ecreyeHue YuTaTh B HOBOM peaKiuu [IpoTokon /)

Kabuner EcTecTBeHHOHAYYHBIX TUCITUILUIMH Ne 1
YyeOHast ayauTOopus UL TPOBEACHUS  yYEOHBIX,
NPAKTUYECKUX M JAOOPAaTOpHBIX  3aHATHHA, AN

TPYNIOBBIX W WHAWNBUAYAIGHBIX KOHCYJIbTAIMH, IS
TEKYIIETr0 KOHTPOJIS U MPOMEXYTOYHOM aTTecTaliy.
Pabouee  mMecro  mpemopaBaTens:  MEPCOHAIBHBIN
KOMIBIOTEp, padoune MmecTta oO0ydyaroumxcs, JA0CKa
yueOHasi, yaueOHast Mmeberb;

Maket JEMOHCTPALIMOHHBIN
TEMaTUYECKHE IJIaKaThl U TaOIUIIbL;
Becbl TexHuYeckue ¢ pa3HOBECAMH,
Becsbl anexTpoHHble yueOHBIE 10 2 KT
Becro! kBagpatHsbie;

OKCHKaTOPBHI;

Cymuinku HacCTEHHbBIE;

Kpbimka ¢ BRITSDKKOM (171t
Ne(01380750), (200*660%3500 mm.;
Turnu ¢papdoposbie HU3KHE Ne3;
[xads! A5 mOCyABl ¥ 000PYIOBAHHUS;
[Mkad s XpaHCHHS  XHUMHYECKUX
(450%900*2100 mm.);

[kads! cymunbHbIE;

MMl TUTENBHBIE;

[Ikad BBITAXKHON ¢ MOWKOM;

Hancraska ans crona;

Buckozumerpsr BIDK;

CrnuproBku CJI-2

MS Windows (noamnucka Imagine Premium) gorosop /I-
1227 ot 08.10.2018, cpox neiictBus:11.10.2021

MS Windows (noamnucka Imagine Premium) morosop /I-
757-17 ot 27.06.2017, cpok nerictBusa:27.07.2018,
Calculate Linux Desktop cB0o60gHO pacmpocTpaHsieMoe

"HenTtpudyray,

BBITSDKHOTO — TiKada

PEaKTHBOB,

o (https://www.calculate-linux.org/ru/), CpOK
neicTBus: 6eccpoyHO
MS Office moroBop Nel35 or 17.09.2007, cpok

neicTBus: 6eccpoyHO
7 Zip cBobogHo pacnpoctpansemoe (https://www.7-
zip.org/), CpoK eHcTBUsA: OECCPOUHO
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JIMCT PETUCTPAIIMU UBMEHEHUN U TOMTOJIHEHUM

No

n/m

Paznen paboueii
MPOrpaMMBbl

Kparkoe coaepxaHue U3MEHEHHUs/ 10TMOTHEHHS

Pabouas nporpamMma y4eOHOW IUCLMIUIMHBI «XHMHA»
aKTyaJIu3MpOBaHa.
B pabouyio nporpaMmmMy BHECEHBI CIEAYIOLIHE H3MEHEHMUS:

JlaTa,
0 TPOTOKOJIA
acenanus 11K

[Toanuce
rMpeacenaTens
1K

B CBS3M ¢ 3aKIIFOUYEHHEM KOHTPAKTOB CO CTOPOHHUMH 08.09.2021 r.

[ IpoTokos Ne
I

3 YVCIIOBHA

PEAJIMBALIMU | snekTponHbIME GUGIHOTEYHBIMK cHcTeMamu Db

YYEBHOM Axagemusi K-27-20 ot 20.02.2020 r. UIT Bypuesa

AACIHI T HDI A.H.n0 31.03.2023 r., Cucrema 3J1EKTPOHHOTO O0Y4YEHUS
«Axagemus» K-39-21 ot 12.07.2021 r. OO0 «Axkagemus-
meaua» a0 31.08.2024 r., 5bC BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meauna» ¢ 01.09.2021 no
31.08.2022 r.,25C IOPAUT K-42-21 ot 12.07.2021 r.
000 «InekTpoHHoe u3nareabetBo KOPAUTY ¢
01.09.2021 no 31.08.2022 r., 9BC ZNANIUM.com K-44-
21 ot 12.07.2021 r. OOO 3nanuym ¢ 01.09.2021 no
31.08.2022 r.,

| 3 VCJIOBUS l CBA3U C OOHOBJICHHEM MaTEpHAIbHO-TEXHHYECKOrO

PEAJIM3ALIUU obecneyeHus: n. MarepuaibHO-TEXHUUECKOE ODeCTIeYeHHE

YYEBHOM YUTaTh B HOBOM peAaKkLIMu:

JUCLIUTTJIMHDI Jlaboparopusi Xumuu

YyeOHass ayauropuss Uid  [POBEAEHUS  Y4YEOHBIX,
MPaKTUYECKUX U J1a0OPaTOPHbIX 3aHATHM, IS TPYTNOBbIX
U WHIMBUAYAIbHBIX KOHCYJIbTAUMK, IA TEKYLLEro
KOHTPOJIA U MPOMEKYTOYHOM aTTeCTaLIHH.

Paboyee  MecTO  mpenojaBaresis:  MEPCOHAJbHbIM
KOMIIbIOTEpP, pabdouyne Mecta oOy4arwoUMxcs, AO0CKa
yueOHas, yueOHas mebelb;

MakeTt NEMOHCTPaLMOHHBIH "LlenTpudyrar,
TEMAaTUYECKHUE TJIAKaThl U TaOJIHMLIbI;
Becel KYXOHHbIE Maxwell MW-1451,

Becol anexkrponnsie BJIP,

CroJsl 1abopaTopHbie

Becbl TeXHHUYECKUE C pa3HOBECAMM;

Becbl 371IeKTpOHHbIE Y4€OHbIE 10 2 KT

Becbl kBazipaTHBIE;

IKCUKATOPBI;

CyLUIMJIKK HACTEHHBIE;

Kpbilnika ¢ BbITSXKKOW (s BBITSOKHOTO  wmkada
Ne(1380750), (200*660*3500 mm.;

Turnm dapdoposbie HU3KKE Ne3;

[Hxadsr s nocyasl v 000pyp0BaHus;

[ilkap nans  xpaHeHHs ~ XMMHMYECKHX  PEaKTHUBOB,
(450%900*2100 mMm.);

[Ikadbl CymIHIbHBIE;

[{amiel TUrenbHbIE;

[1Ixad BBITSKHOM C MOWKOIA;

HanacraBka ms crona;

Buckozumerpsl BIDK;

CrniuproBku CJI-2

[ IpoTokosn Ne
I

108.09.2021 1. |




JlaGopaTopust Xumuu

VYuebHast ayauTOopus AN TPOBEACHUS  y4eOHBIX,
NPAKTUYECKUX M JAOOpPaTOpHBIX  3aHATHH, Ui
TPYNIIOBBIX W HMHIUBUAYAJIbHBIX KOHCYJIBTAIMH, IS
TEKYIIETr0 KOHTPOJIS U MMPOMEXYTOUHOM aTTecTaliu.
PaGoyee  MecTo  mpemomaBaTens:  MEPCOHATBHBIN
KOMIIBIOTEp, paboune MmecTta oO0ydaroumxcs, JA0ocKa
yueOHasi, yueOHast MeOenb;

Maker JIEMOHCTPALIMOHHBI "Hentpudyray,
TEMaTUYECKHE TUIAKAThI U TAOJIUIIBL;

Bechl TexHuueckue ¢ pa3sHOBECAMU;

Becbl anexkTpoHHbIE yueOHBIE 10 2 KT

Bech1 kBagpaTHbie;

OKCHKaTOpBI;

Cymunku HacCTEHHBIE;

Kppimka ¢ BBEITSDKKOM (A7t BBITSDKHOTO — mikaga
Ne(01380750), (200*660%3500 mm.;

Turmu dpapdopossie HU3KHE No3;

[Hkads! 4514 mocyasl 1 000pyI0BaHUS;

[Mkad g xpaHeHUS  XUMHUYECKUX  PEAKTHUBOB,
(450*900*2100 mMm.);

[kads! CymIuibHbIE;

HIunme! TUTETBHBIE;

[Hkad BHITSXKHON C MOUKOM;

HancraBka it cTona;

Buckozumerpsr BITK;

CrmproBku CJI-2

MS Windows (moamnucka Imagine Premium) gorosop /-
1227 ot 08.10.2018, cpox nerictBus:11.10.2021

MS Windows (moamnucka Imagine Premium) gorosop /-
757-17 ot 27.06.2017, cpox neiictBus:27.07.2018,
Calculate Linux Desktop cBoGomHo pacmpocTpaHsiemoe
[10 (https://www.calculate-linux.org/ru/), CPOK
neicTBus: 6eccpouHo

MS Office porosop Nel35 or 17.09.2007, cpok
neicTBus: 6eccpouHo

7 Zip cBobonno pacnpoctpansiemoe (https://www.7-
zip.org/), CpoK IeicTBUsA: OHECCPOUHO

3.2 YueGHo-
METOIHYECKO
eu
uHpopMaIno
HHOE
obecrieueHue
peam3anuu
pOTrpaMMBbI

B cBs3u ¢ 3akimiOYeHWEM ~ KOHTPAKTOB CO  CTOPOHHHUMH
JJEKTPOHHBIMH ~ OWONHUOTEYHBIMH  CHCTEMaMH  «AKaJaeMus
(JTunensuonnbiii  moroop Ne K-27-20 / BB-20 or 20.02.2020
r.O¢unnansueiii aunep WsnarensctBa «Axamemus» UIT Bypresa
Anronuna IlerpoBHa, 20.02.2020 no 31.03.2023 r1.), 3BC
3HAHUYM (Konrpakr Ne K-60-20 or 13.08.2020 r. OOO
«SHAHNYM», 01.09.2020 . mo 31.08.2021 r.) pazaen 3.2 Paboueit
MPOrpaMMBbI YUTaTh B HOBOH peIaKIUu:
OcHoBHas JUTEpaTypa
1. benuk, B.B. ®usnyeckas u KOMTOUTHAS XUMHUS [ DICKTPOHHBIH
pecypc] : y4eOHHMK Ml CTYACHTOB YYPSKICHHU CPEIHETO
npodeccuoHanpHOro oOpasoBanus / B.B. bemnk, K.U.
Kuenckas. - 7-e u3g., crep. - MockBa : M3maTenbckuil HeHTp
"Axagemus", 2019. - 288 c. -ISBN 978-5-4468-8723-1 - Pexum
nocryma: https://academia-moscow.ru/reader/?id=400999 . -

16.09.2020 r.
[Iporokon Ne 1
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https://academia-moscow.ru/reader/?id=400999

Usanos, B. I'. Opranunyeckas xumusi. Kparkuii kypc: YueOHoe
nocobue / MeanoB B.I'., Tea O.H. - Mocksa :KYPC, HUI]
NH®PA-M, 2018. - 222 c. - ISBN 978-5-905554-61-2. - Texkcr :
anektpouuslii. - URL: : https://new.znanium.com/read?id=80002

JlonoIHUTEeIbHAS JIUTEPaTypa

. baxwun, H. M. Hauana ¢usudeckoir xumun: YaeOHOe mmocodue /
baxun H.M., ITapmon B.H. - Mocksa :HUL| UH®PA-M, 2015. -
332 c. (Beicmee obpaszoBanue: bakanmaBpuar) ISBN 978-5-16-
009055-9. - Tekcr : 3JICKTPOHHBIH. -
URL: https://new.znanium.com/read?id=141009

dusnueckas U KOJUIOUIHASS XUMUsl (B OOIIECTBEHHOM MUTAHUU):
VYyebnoe mocodue / T'opoyuroa C.B., Mymmospoa D.A.,
Opob6eiiko E.C. - Mocksa :Anbdpa-M, HULL MTHOPA-M, 2016. -
270 c. (ITPO®Unp) ISBN 978-5-98281-093-9. - Tekcr
snektponuslii. - URL:https://new.znanium.com/read?id=95874
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