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Paboyass mporpamma cocTapieHa ¢ ydeToM TpeGoBaHMil DeepanbHOrO rocyxap-
CTBEHHOr0 00pa30BaTeIbHOTO CTaHAApTa BhICHIEro o6pasoBaHus Ne 922 or
17.08.2019 no Hanpasnenuto 18.03.01 «XuMudeckasi TEXHOIOTHS

« XUMHYeCKas TEXHONOTUS_IPUPOTHBIX IHEPTOHOCHTENEH U YITIEpOIHBIX MaTepHa-
JIOBY

Ha OCHOBaHMH y4eOHoro miaHa HaGopa oOyqaromuxcs 2023

PazpaboTunk mporpammsr: e RS
Houent kad. OXBT P e Axcanosa O.J1.
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TOBKY OCHOBHOH 00pazoBatenbHOlM mporpammel oT /# @ 2023 r.Ne J

3aB. kadenpoit HXC % ArsamoP.3.
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Henu oceoenun oucyuniumnsl

Hemssmu ocBoenns auctuiinabl 51.0.17 « O6mas Xumusiy SBISIOTCS.

a) opmuposanue 3HAHUL O XUMUU HA COBPEMEHHOM HAYYHOM VPOBHE,
HeoOX00UMbIX 8 OdlbHeuwem Ol U3YYeHUsT U O0CBOeHUsl NOCAeOVIOWUX KaK
0OwWemeopemuyeckux, max u CReyuaibHblX OUCYUNIUH,

6) 0byueHue mexHor02uU NOJyYeHUs HeOPSAHUYECKUX COeOUHEeHUll,

8) 00yuenue cnocobam NPUMEHEHUs. PA3TUYHBIX Beujecms U OCHOBHbIM
3AKOHOMEPHOCIAM U MEXAHUIMAM UX NpespaujeHull, NoKa3amv poib XUMUU 6
NPOMBIULTIEHHOCTU, 8 XUMUYECKOU MEeXHOL02UU.

2) packpulmue CYwHOCMuU NPoyeccos, NPOUCXOOAUUX 8 OCHOBHBIX XUMULECKUX
cucmemax noo Oeucmeuem 3aKOHO8 XUMUYECKOU MePMOOUHAMUKU U KUHEMUKU,
OCHOBHbBIEe XUMUYECKUE CEOUCEA DJIeMEHMO8 U UX COCOUHEHUN U UX NPUMEHEeHUe 8
COBPEMEHHOM NPOMBIUIEHHOM NPOU3BOOCMEE.

2. Mecmo Oucyunaunvl (mooynsa) 6 cmpyKkmype o00pazoeamenvHoll

npozpammol

Juciummaa b1.0.17  «OO0mas XuMmusy OTHOCHTCAI K 0Oazosoti dvactu OIl m
dbopmupyeT y OakanaBpoB 1o HampaiieHuto noarotoBku 18.03.01 Xumwuueckas
TEXHOJOTUs» HAOOp 3HAHUM, YMEHUH, HABHIKOB M KOMITETCHIIUM, HEOOXOAMMBIX IS
BEITIOJTHCHHSI HAYYHO-HMCCIICIOBATEIBLCKON, TTPOCKTHOM IESITCIIBHOCTH.

Jns yenemHoro ocBoeHust Aucuiuinibel b1.0.17 — «OOmas Xumusy oOaxarasp
10 HAIMPABJICHUIO MMOATOTOBKU MO HampaBieHUo moarotoBku 18.03.01 Xumuueckas
TEXHOJOTHUSI » TOJKEH OCBOUTh MaTepHal MPeAIIeCTBYIONUX JUCIUATIINH:
a) gusuxu
0) mamemamuxu

Jucuumummaa b1.0.17 «OO6mas Xumus»  SBISICTCA IPESAIISCTBYIOMECH U
HEe00XoauMa Il YCTICITHOTO YCBOSHHUSI MOCICIYIOINX TUCITUTIINH:
a) ananumuyecxas xumus u PXMA
0) uzuyeckas u KOJIIOUOHASL XUMUS
8) opeaHu4eckas Xumust

3HaHus, MOMy4YeHHbIe TpU W3ydeHuu aucuuriuiiHbl b1.0.17 «OOmias Xumus»
MOTYT OBITh HCIIOJIB30BAHBI MPHU TMPOXOKIACHUU HPOU3BOOCEEHHOU TPAKTHKUA U
BBITIOJITHEHUH 8bINYCKHLIX KBANUPDUKAYUOHHBIX pabom TI0 HANPABJICHUIO MOJTOTOBKU
HarpapyieHUIO MoAroToBKH «18.03.01 Xumudeckast TEXHOJIOTHUS »

3. Komnemenuyuu ooyuarowecocsa, gopmupyemvie 6 pe3yibmame O0C60CHUS
OUCUUNIUHDL

OIIK-1.1 3naeT TeopeTHYECKHME OCHOBBI XWMHH, MPHUHIIMIBI CTPOCHHUS BEIECTBA,
OCHOBBI KJTaCCU(PDUKAIIUU COETUHEHUH, CIOCOOBI MOTYYEHHUS] 1 XUMUYECKUE CBOMCTBA
COEIMHEHHI, OCHOBHBIE MEXaHU3Mbl NMPOTEKAHUSI XUMHUYECKUX PeaKlnil, OCHOBHbIE
3aKOHBI M COOTHOLIEHUS (PU3MUECKOW XMUMHUH, OCHOBHBIE 3aKOHBI TEPMOJUHAMUKU



MOBEPXHOCTHBIX SIBJIEHUW, CBOMCTBA NHMCHEPCHBIX CHUCTEM, METOJIbl HCCJIEIOBaHUS
MOBEPXHOCTHBIX SIBIICHUH JUCIIEPCHBIX CUCTEM

OIIK-1.2 VYmeer HCHOJB30BaTh XUMHUYECKHE 3aKOHBI, CIPaBOYHBIC JaHHBIC H
KOJIMYECTBEHHBIE COOTHOLICHHUS B XUMHUYECKUX pEAKUUSIX JJIsl  pEelICHUs
npodecCHOHANBHBIX 3ajlad, MPOTHO3UPOBATh BIUSHHUE pPa3IUYHBIX (DAKTOPOB Ha
paBHOBECHE, COCTABIISATh KHHETUUCCKUE YPABHEHUS, KIACCH(PUIIUPOBATE IJICKTPOIBI
U DJICKTPOXUMHUUYECKUE IIEMH, MPOBOIAUTH PacyeThl C HMCIIOJIb30BaHUEM OCHOBHBIX
COOTHOILICHUN TEPMOAMHAMUKUA IMOBEPXHOCTHBIX SIBICHUN M pPacdyeThl OCHOBHBIX
XapaKTePUCTHUK TUCTIEPCHBIX CUCTEM

OIIK-1.3 BraneeT HaBbIKAaMU OMMCAHUS CBOWMCTB IPOCTHIX M CJIOKHBIX BEIIECTB Ha
OCHOBE DJIEKTPOHHOTO CTPOEHHUS, SKCIEPUMEHTAIbHBIMU HaBBIKAMU OIPECICHUS
GU3NYECKUX W XUMHYECKUX CBOMCTB COCIMHEHUN, YCTAHOBJICHHS CTPYKTYpBI
COCMHEHMM, HABBIKAMU pEIICHHS THUIIOBBIX 3aJady B O00JaCTH XHUMHYECKOU
TEPMOJMHAMUKH, (Pa30BBIX paBHOBECHH M (DA30BBIX IEPEXOJ0B, DJICKTPOXUMHHU H
XUMHUYECKOH KHHETUKHA

. B pesynomame oceéoenua oucyuniaunl 00yuaoumuiica 001x4cen:

1)3name:

a) 3HaTh OCHOBHBIE 3aKOHBI 00II€H 1 HEOPTraHUYECKON XUMUU U MEXaHU3MBI
XAMUYECKUX PEAKIINI

0) 3HaTb O CTPOCHMM BEIIECTBA, INPHUPOJAE XUMHUYECKOM CBA3M M CBOMCTBAX
Pa3IMYHBIX KJIACCOB XMMUYECKUX 3JIEMEHTOB, COCJUHEHUH, BELIECTB U MaTEPUAJIOB

B) 3HaThb OCHOBHbBIE MEXaHU3MbI TPOTEKAHNS XUMUYECKUX PEAKIIMI, OCHOBHBIE 3aKOHBI
Y COOTHOLIEHUS (PUZNYECKON XUMUU

r) 3HaTh OCHOBHBIE 3aKOHbI TEPMOJUHAMUKHI

2) Ymemes:

a) YMeTb UCNOJb30BaTh XUMHUECKUE 3aKOHBI, JIsl peHIeHUs] TPOPECCUOHATBHBIX 3a/1a4
0) YMeTh UCTI0Ib30BaTh CIIPABOYHBIE TaHHbBIE U KOJMYECTBEHHbBIE COOTHOLICHHUS B
XUMHUYECKUX PeaKUUsIX JUIsl peleHns npodecCuoHalbHbIX 3a/1a4, IPOrHO3UPOBATh
BJIMSIHUE PA3IMYHbIX (PAKTOPOB Ha pABHOBECHUE, COCTABIISITh KUHETUUECKHUE YPABHEHUS,
B) YMeTh KJacCU(PUIIMPOBATH 3JEKTPOABI U AIEKTPOXUMUYECKHE LU, IPOBOAUTH
pacyeTsl C UCIIOIb30BAHUEM OCHOBHBIX COOTHOLIEHUNW TEPMOIUHAMUKHI

Y PacyeThl OCHOBHBIX XapaKTEPUCTUK CUCTEM

3) Braoemo

a) Biayneer HaBbIKAMM ONMKCAHMS CBOWCTB MPOCTHIX M CIOKHBIX BEIIECTB HA OCHOBE
AJIIEKTPOHHOI'O CTPOEHUH,

0) Brnaneer skcnepuMEHTaIbHBIMU HABBIKAMHM OMPENEICHUS XUMHUYECKUX CBOMCTB
COCMHEHNM, YCTAHOBIICHUS CTPYKTYPbI COEIMHEHUN

B) Bnaneer HaBbikaMM pelleHHs THUIOBBIX 3aJad B OOJACTH XUMHUYECKOU
TEPMOJUHAMUKHU, (PA30BBIX PAaBHOBECH M (Pa30BBIX MEPEXOIOB, DIEKTPOXUMHUU U
XUMHYECKOW KUHETUKU



4. Cmpykmypa u cooepicanue oucyunaunsl b1.0.17 «Oowan xumusn»

OO6mast TpyT0EMKOCTh TUCIMIUIMHBI COCTABIISIET 33a4eTHBIX eanHuIl, 1 08 qacos

Ne Paspnen Buasbl yuednoit OuneHouHbIe
n/ | IUCHHUILIHHBI = paboThI (B 4acax) cpeacTsa AJs
n 2| Jlexuun [Ipaktrue | Jlaboparo | KCP | CPC NpoBeAeHUA
% CKHE pHBbIE HPOMEXYTOUHOI
© 3aHATHUA paboThI aTrTecTanuu 1no
pasaenam
1 | Iepuoamueckas 0,5 - - 15 1 TECT,
cucremMa
XUMHUYCCKUX
aneMmeHnTtoB J[.1.
Menpeneena
2 | Xumuueckas 0,5 - - 15 1 TECT,
CBs3b
3 Teopust 1 2 15 2 TeCT,
XUMHUYCCKUX Ha60paT0pHa;[
MPOLIECCOB paGora
4 PacTtBOpHI 1 2 15 2 TECT,
naboparopHas
pabora
5 Xumus p- 0,5 1 15 1 TECT,
SJICMCHTOB nabopaTopHas
pabora
6 Xumus d- 0,5 1 15 1 TECT,
N1EeMEHMO8 nabopaTopHas
pabora
HUTOIroO 4 0/0/0 6 90 8

®dopwma aTTecTaunn

3aounas ¢hopma - 3auem




5. Cooeporcanue N1eKYUOHHBIX 3AHAMUL NO MeMaM C YKa3aHUEM
bopMHUpPYEMBIX KOMIIETEHITUN

Ne Pa3gen nucuuniInHbI Yacebl Tema Kparkoe conep:xkanue | Unaukarop
JEKIHOHHOI'0 bl
3aHATUA JOCTUKEHUA
KOMIIEeTeHIH
"
1 Ilepuonnueckas cucrtema 0,5 | Knaccudukanus Cmpoenue amoma. 1. 3HaeT
XUMHUYECKUX JJIEMCHTOB HEOPraHMYeCKUX CoBpemeHHOE OCHOBHEIE
.. Menneneena COEIMHEHHUI. MPEICTABIICHUE O
Crpoenue CTPOCHHUH aToMa 2. 3aKOHBI
aTtoma. KBanToBbIe uncia, , 06]]_[6171 "
[Tepuoamueckuit aTOMHBIC OpOUTAIH. 3.. HEOpraHuy
3aK0H u | Ilepuoouueckuii 3aKkon u eCKOi
MIEPUOJIUYECKAs] | HepUOOUUEeCKAs CUCHIeMA
cucrema JI.U.Menoeneesa. 1. XAMHH
AN .Mennenees CrpykTtypa
a. NEPUOANYECKON CUCTEMBI
35IeMeHTOB. 2. 3MeHeHue
CTPOEHHUS, CBOMCTB
3JIEMEHTOB U MX
COEIMHEHMI B NIEPUOJIE, B
rpymme. 4. [Tonstus o
BaJICHTHOCTH M CTCIICHU
OKHCJICHHSI.

2 XuMuveckast CBI3b 0,5 | OcHoBHbIE Xumuueckas ceéazv. 1. | 3HaTH O
TEOpuU IIpupona xumudeckoit CTPOEHUH
o0pa3oBaHus cBasu. 2. Teopun BEIECTBA,
XUMHUYECKUX o0pa3oBaHUs npupoie
CBS3CI: § KOBANCHTHOH CBAM: | o\ pwecroi
KOBaJICHTHOI, METO/]T BAJICHTHBIX CBSI3EH

. CBS3U U
HOHHOM, (MBC), Teopus .
METaJTHYECKOH, rUOpUAN3ANN U CBOUCTBAX
MEXMOJIEKYJISIP aTOMHBIX OpOHTENEeH, PasIIHBIX
HOM, B | MeToJ MOJEKyJIspHbix | KJIACCOB
KOMIUIEKCHBIX opbutaneit (MMO). 3. | XUMHUYECKHX
COCJIMHEHUSIX CBolicTBa KOBaJIGHTHOW | JIEMEHTOB,

CBSI3M: AJIMHA U DHEPIUsl, | COEAUHEHUM,
NOJISIPHOCTD, BCILIECCTB U
HACBIIIAEMOCTh U MAaTepUaoB
HaIPaBIIEHHOCTb. 4.
WNonnas cBs3b, mpupoja
00pa3oBaHHS U CBOWCTBA.
5. MeTtannnueckas CBSI3b,
Mpupojia 00pa30BaHUS U
CBOICTBA. 6.
MexxMoneKyIspHoe
B3aNMOJICICTBHE,
BOJIOPOJIHAS CBS3b
3 Teopust XuMHUUECKHUX 1 OHepretuka W | Iuepzemuka u | YMeTh UCoib
mponcccoB HaIlpaBJICHUC HanpaeeHue KOJIMUEeCTBEHHI
MIPOTEKAHUS npomexanus XUMHYECKHUX []
XUMHYECKUX XUMUHECKUX NPOUECCOE | 1o beceponal
MPOIIECCOB. 1. OcHOBHbBIE NOHATHUSA

BIIUAHUEC




OHTaNbIUA. XUMHUYECKOI pa3IUYHBIX
XHUMHUYECKOE TEPMOJAVHAMUKU. (akTopoB Ha
paBHoBecue U | 2.IlepBoe HA9aNo | napHOBECHE,
KUHETHKA TEPMOAMHAMUKH M €TI0 | (o rnpian
XUMHIECKHX CJIEACTBHUSL. 3 KUHETHYIECKI
peaKuuid. TepMoxuMHUeCcKHe
IIpoueccol C | ypaBHeHHS. OHTAIBIUS. © YpaBHCHHA
A3MEHEHUEM 3axon ['ecca u ciencTBus
CTEeIeHN W3 HeTO. 4. DHTPOIIHS.
OKHUCJICHUS Cropocmb xumuueckux
3JIEMEHTOB peakuyuil. Xumuueckoe
pasnosecue. 1.Cpennss u
HUCTHUHHAS CKOPOCTh
XUMUYECKOUN peaKIiIui.
®DakTopHl, BIUSIONIUE HA
CKOPOCTh peaKkLiy.
2.3aK0H JEHCTBYIOIINX
Macc I dJEMEHTapHON
CTaIUH XUMUYECKOU
peakuuu. 3. KoHcranTa
CKOPOCTH peaKiiu.
[IpaBuio Baut- ['odda;
ypaBHeHHE Appenuyca. 4.
OHeprus aKTUBAIUH. 5.
Karanusz, Buas KaTanuza.
6. Xumudeckoe
paBHOBecHE.
JnuHamMu4yeckuil xapakrep
XUMHUYECKOTO
paBHOBecus. 7. 3aKOH
JIEUCTBYIOIIUX Macc IS
XUMUYIECKOTO
paBHoBecus. IIpunnun Jle
[Iarense - bpayHa. 8.
PaBHOBecue B
TETEPOTeHHBIX CUCTEMAX
PacTtBopsi Crioco0sbl [ToHsTHE KOHUIEHTpalUK | YMETh
BBIPKCHUS pacTBopa, MOJISIpHAS Knaccugpu
KOHIICHTpaIuit KOHIICHTpAaITus IIUPOBATH
pPacTBOpPOB, 9KBHUBAJICHTA, MacCoOBas | AJIEKTPOJIBI
AKTHBHOCTb. TIOJISI, TUTP, U JIEKTPO
PactBopHI TEPMOIMHAMHUYIECKIEC XUMHUYECKHUE TIe]]
3JIEKTPOJIUTOB U | TPUYUHBI 00pPa30BaHUs | pacyeThl
HEBJICKTPOJIMUTOB | paCTBOPOB; (PU3NYECKHE U | C UCTIONB30
. Bonusie XUMUYIECKUE CUIIBI, BaHHUEM
PacTBOPBHI. 00yCITOBIMBAIONINE OCHOBHBIX
Bonopoansiit 00pazoBaHHUE PaCTBOPOB; | COOTHOIIE
[TOKa3aTeb. OTJINYUE CHIIBHBIX HUH
I'unpoinns 3NIEKTPOJIUTOB OT CHa0bIX; | TEPMOIMHA
coJeit. THITBI CHITBHBIX MUKH
3JIEKTPOIIUTOB; U pacueThl
THApATAINs HOHOB, OCHOBHBIX
TIepBUYHAS U BTOPUYIHAS | XapakKTe
TUAPATHBIE O00IOUKH, pHUCTHK
KPHUCTAJUIOTHAPATHI; CHCTEM




aKTHBHOCTb,
ko3 purmeHT
AKTUBHOCTH; THITHI
ca0BIX JIEKTPOJIUTOB,
KOHCTAHTHI M CTCTICHH
JIACCOITHAITIH CITa0BIX
3JIEKTPOJIUTOB.
Jlucconmarysi BOIbI.
Bona xak cira0brit
3JIEKTPOJIUT, BOAOPOIHBII
Y TUJPOKCUIIbHBIN
MTOKa3aTelld PacTBOPOB,
CITOCOOBI H3MEPCHUS
BOJOPOJTHOTO
TTOKa3aTelis;

Xumusd P-3JI€MEHTOB

0,5

CsolicTBa
siemeHToB |V,
V, VI, VI
TPYOI TIaBHBIX
TIOATPYII,
CII0COOBI
MIOJTyYeHUS
HEKOTOPBIX
COCOUHCHMH, NX
XAMHUYECKHE
CBOMCTBA.

OO1me cBoicTBa
aneMeHToB |VA-
MOATPYTIITBL; XUMUS
HEOPTaHUYECKUX
COEAMHEHUN yriepoa;
0COOEHHOCTH
XUMHYCSCKHX CBONCTB
kpemuus; VA-

MO ATPYTIIIH;
0COOEHHOCTH
XUMHYCSCKHUX CBSI3CH a30Ta
C BOJIOPOJIOM, YTIIEPOAOM
Y KHUCIIOPOIOM;
XUMHYCCKHE CBOMCTBA
MOJIEKYJISIPHOTO a30Ta;
aMMHaK | ero
MIPOU3BOIHBIE; OKCH/IBI
a30Ta, a30THAas, a30THCTast
KHUCJIOTBI U KX COJIH;,
o01ue cBoiicTBa
sneMeHToB VIA-
MOATPYTIITH;
MOJIEKYJISIPHBINA KACIIOPOJT
KaK OKHMCJIUTEJIb; 030H;
pacnpocTpaHEeHHOCTh
COEIMHEHUH KUCIOpO/Ia;
OKCH/IBI,
KHCIIOPOJICOIEPIKAIIHe
kuciiotsl, VIIA-
[IOATPYNIIBI; CTETICHN
OKHCJIEHHS rajJoreHOB B
COCUHEHHSIX,
0COOEHHOCTH CBSI3EH, ,
(hropoBogOpO/I,
(hropoBoOpOTHAS
KHCJIOTa U €€ COJIH;
XJIOPOBOJIOPO/I, XJIOPO-
BOJIOPOHASI KHCIIOTA U €€
COJIH, COETMHCHUS C
MMOJIOKUTEIBLHBIMU

Bnaneer
SKCIIEPUMEHT
aJIbHBIMU
HaBBIKAMH
onpeaeeHus
XHUMHYSCKHX
CBOMCTB
COECIUHEHMH,
YCTaHOBJIEHU

s CTPYKTYpbI
COEeIMHEHUN




CTENCHSIMH OKHCIICHUS
XJI0pa, BX XHMHICCKUE
CBOMCTBaA
6 Xumust d-371eMEeHTOB 0,5 | O6mme OO6mue cBoiicTBa U Brianeer
CBOMCTBA 0COOEHHOCTH 3KCHepI/IMeHT
TIePEXOTHBIX HEPEXOAHBIX METAIIOB; | 4ypHEIMHI
METANIOB M HUX COCTMHCHMS XpOMa B HABBIKAMHU
0COOCHHOCTH. CTEIEeHSIX OKUCIICHHS +3 1
OIpEAEIICHUs
CoeauHeHus +6; coeIMHEHHS
) XUMHYECKUX
XpoMa, momubaena (V1); .
Maprasa, COCIMHECHUS MapraHIia CBOUCTB .
xKeresa, poub coeuHennit Xxpoma, | COCAMHECHUM,
KoOaJbTa, MounbaeHa, Mapranmna, | YCTaHOBJICHU
HHUKEJIA, IWHKA, | JKejae3a, HUKeasd, Mequ u | I CTPYKTYPBI
KaJIMUS ¥ PTYyTH [IHHKA COEMHEHHI

6. Codeporcanue npakmuyeckux 3aHAmMuil He NPeo0ycmMompeHo
1. Cooeporcanue 1a60pamopHbIX 3aHAM UL

[lenbro mpoBeeHUsT JA0OPATOPHBIX PadbOT MO AUCHUIUIMHE «OO0IIed XUMUNY

ABJIAE€TCS. (POPMHUPOBAHHUE y CTYAEHTOB Oosiee YIIIyOJICHHBIX 3HAaHUW B 00J1acTu

HCIIOJIB30BAHUA TCOPCTUYCCKUX MCETOAOB HMCCICAOBAaHMA B XHMHH, a4 TaK IKC

COBCPHICHCTBOBAHNC HABBIKOB HCIIOJIB30BAHHA COBPEMCHHBIX HHCTPYMCHTAJIBbHBIX

MCTOA0B AJId CTPOCHUA U CTPYKTYPbl XUMHWYCCKUX COCI[HHCHHﬁ.

rajorc¢HOB i
COCIMHEHUI
XHWMHYECKHE CBOMCTBA
KHCIIOpOJa, Cephl M MX
CO€TUHEHUH

nux

Ne Pasnen Yacsl HaumenoBanue NuaukaTopbl 10CTUKEHUS] KOMIIETEHIIUN
n/ AUCHHILIMHBI JadopaTopHOi
1 padoThI
1 | Teopus xumuueckux | 1 1.OxncymrensHO- 3HaTh O CTPOEHUM BEILECTBa, INPHUPOJIE
TIPOLIECCOB BOCCTAHOBUTE/ILHBIC XAMHYECKOW  CBSI3M M CBOMCTBax
peakiun Pa3JIMYHBIX KJIACCOB XUMHYECKUX
JJIEMEHTOB, COEAWHEHHMH, BEIIECTB U
MaTEepUAJIOB
2 PactBopsl 2 2.Pacteopel.  Crnocobb | VMeTs KitaccuumnmpoBats 31€KTpoIbl 1
BBIPDAXKCHUSA COCTaBa | 5jIeKTPOXUMHUYECKUE LENH, [IPOBOIUTH
pacTBOpoB pacueThl ¢ UCTIOL30BAHUEM OCHOBHBIX
Peaxin HOHHOTO | coorHOMIEHMH TepMOIMHAMUKH
obmena Y pacyeThl OCHOBHBIX XapaKTEPHUCTHK
cUCTEM
3 XuMus P-2JIEMEHTOB | 2 3.Xummdeckue cBoicTBa | BirazeeT 3KCIEpUMEHTATLHBIME HABBIKAMH

OIIPEAEIECHUSA XUMHUYECKUX CBOWCTB
COCIMHEHUM, YCTAaHOBJIEHUSI CTPYKTYpPhI
COeIMHEHU




Xumusa d-anementos | 1

4. XuMHYEeCKHE CBOMCTBA
MapraHia u ero
COCTMHCHUI
. XUMHYEeCKHE CBOMCTBA
Keesa i ero
COCTMHCHHUI

onpeneaeHus XUMHYECKUX
COCIUHEHUH,

COEeIUHEHNN

Bnaz[eeT OKCIICPUMCHTAJIbHBIMH HaBbBIKAMH

YCTaHOBJICHUSI CTPYKTYpPBI

CBOHCTB

JlabopaTopHbIe 3aHATHS NPOBOAATCS B Kopryce A Aynuropuu 423

8. Camocmoamenvnasn paboma 6axanaspa

n/n

TeMbI, BbBIHOCMMbIC HA

CaMOCTOSITEJILHYI0
pabdory

Yacobl ®opma CPC

HNnaukaro
pbl
JOCTHIKEH
s
KOMIIeTeH
14700

Ilepuognueckass cucrema

XUMHYCCKHNX

OJICMCHTOB

J.N. Menneneena

15

- IIOATrOTOBKA K JICKIIUSAM H - IIOATIOTOBKA K Caayvec
Tecta Ne 1

peulenus
3a1a4 B
obJyiactu
IIPOU3BOJCTB
a TIPOJYKTOB
IIUTAHUA U3
PACTHUTEIILHO
IO CBIpbsA

XUMHYECKas CBI3b

15

-- TIOATOTOBKA K caue Tecta Ne 1

3HATh 0
CTPOCHUHU
BEIECTBA,
pupoJe
XHUMHUYECKOH
CBSI3U u
CBOMCTBax
pa3InYHBIX
KJIaCCOB
XHMHUYECKUX
3JIEMEHTOB,
COEIMHEHUH,
BEIIECTB |
MAaTEPUAIOB

Teopus
IPOLIECCOB

XUMHUYCCKHUX

15

- IOArOTOBKA K JICKIIUAM U J'Ia60paT0pHI)IM 3aHATUAM
(1 mabopaTopHas paboTa);
- oopmiieHre oTyeTa 1o JjadopaTropHOi pabore u

VYmetn
Ucnomns3o-
BaTh CIIpa

10




IIOATOTOBKA K MX 3aIIUTE;
- MOArOTOBKA K cmaye tecta Ne 1;
- pellieHHEe XUMHUYECKUX 3a1a4

BOYHBIC
JIAaHHBIC U
KOJIMYECTBEH
HBIE COOT
HOIICHHUS

B XUMHUEC
KHX peaKius
3ajad,
MPOTHO3HUPO
BIIMSIHUC
Pa3INIHBIX
(hakTopoB
Ha
paBHOBECHE

:

COCTaBIISATh
KHHETHYEC
KHe
YpaBHEHHUS

PactBopsI

15

- MOJIrOTOBKA K JICKIUSAM M J1a00PAaTOPHBIM 3aHATHIM
(3 maGopaTopHbIe pabOTHI);

- oopMIIEHHE OTYEeTa 110 TAa0OPaTOPHEIM paboTam U
HOATOTOBKA K UX 3aILUTE;

- IOArOTOBKA K cmaye tecta Ne 1;

- pelIeHHEe XMMUYECKHX 3aa4

YMeThb
Kmaccudpu
IUPOBAaTh
AIIEKTPOIBI
U DIIEKTPO
XHUMHUYECKH
e LIETH,
IIPOBOJNTH
pacdeTsl

C HCII0/IB30
BaHHUEM
OCHOBHBIX
COOTHOIIIE
HUH
TepMOIUHA
MHKH

Y pacyeThl
OCHOBHBIX
Xapakre
PHUCTHK
CHCTEM

Xummust P-2JI€eMEHTOB

15

- IOJIrOTOBKA K JICKIUSAM M JIa0OPATOPHBIM 3aHATHAM
(3 maGopaTtopHbIe pabOTHI);

- opopMIIEHHE OT4YeTa 10 JTA0OPaTOPHEIM paboTam U
HOATOTOBKA K UX 3aIIHUTE;

- HOATOTOBKA K caaue tecta Ne 1

- peleHne XUMUYECKHX 3a1a4

Bnangeer
IKCIEPUMEH
TaJIbHBIMU
HaBBIKAMU
orpeneeHn
P
XUMHUYECKHUX
CBOWCTB
COEIMHEHUH,
YCTaHOBJICHU

sI CTPYKTYpBI
COE€TUHEHNH

Xumust d-37€MEHTOB

15

- MIOATOTOBKA K JIGKLUSAM U JTaOOpaTOPHBIM 3aHATHSIM
(3 nmabopatopuslie paboOTHI);
- opopmiieHue otyera 1mo Ja0OPaTOpHEIM paboTaM M

Bianeer
JKCIIEPUMEH
TalbHBIMU
HaBBIKAMU

11



MOJTOTOBKA K X 3aIUTE; OIIpeJIeTICHH
- TIOATOTOBKA K crmade Tecta No 1 !
- pelIeHne XMMHUYECKHX 3a1a4 XAMHHCCKHX
CBOHCTB
COCTUHCHUH,
YCTaHOBJICHHA
s1 CTPYKTYpBI
COEIMHEHNN
8.1 Konmpons camocmosamenvrou padomaol
Ne [ Tembl, BbiIHOCHMBIEe HA | Yachl ®opma KCP Nuaukaropsl
n/n CaAMOCTOSITEJIbHYI0 JOCTHKEHUSA
padory KOMIIeTeHIIMH
1 ITepuoaunueckas cucrema 1 TECT No 1; npuem | 3HaTh 0 CTpOEHUU
XUMHYECKUX JJIEMCHTOB nabopamopneix  pabom  u | BEILECTBA, MIPHPOJIE
JI.1. MenneneeBa npoeepKa, munoeoeo pacuemd, | XUMAYECKOM  CBSI3M  H
domauirezo 3a0anus, | cpojicTBaX ~ pasIMYHBIX
KOHCYNIbMUPOSAHUE, POBEPKA, | (1o on XUMAYECKIX
B JJIEMEHTOB, COEIUHECHHUM,
BEIIICCTB ¥ MATCPHAIIOB
2 XUMHYECKasl CBA3b 1 Tect No 1; npuem | 3HaTh 0 CTPOCHUHU
nabopamopublx  pabom U | BEIIECTBA, pUpOaE
npoeepka, munoeoco pacyemad, XI/IMquCKOﬁ CBSI3U u
domauirezo 3a0anus, | cpojicTBaX ~ pasIMYHBIX
KOHCYTIbMUPOSAHUE, POBEPKA, | 1 ra o on Iy —
DJICMEHTOB, COCIMHCHHUM,
- pellICHUE XUMHYECKIX BEIIIECTB H MATEPHATOB
33144
3 Teopust XUMHU9IECKIX 2 tect  Ne 1, nposepxa, | YMerb Knaccudunnpona
npomeccoB MUnoeozo paciemad, | 3eKTPOXUMHUYECKUE LIETT
domawne2o 3a0anusl
M i pacueThl C UCIIOJIB30BAHH
COOTHOULICHUN TEPMOIUH
U pacuyeThl OCHOBHBIX Xa
CHUCTEM
4 PactBopHI 2 tect Ne 1; nposeprka, | YMeTh HCIIOJIb30BAThH
muno6oco pacuema, | xgyMHYECKHE 3aKOHBI,
00MAUHe20 3a0aHus,
Ui peuIeHus
peleHue XUMHYECKUX
npogeccuoHaIbLHbIX
3a1a4
3ajaa4
5 Xumus P-3JIeMEHTOB 1 TeCT No 1; npuem Bnaneer
aabopamophelx  pabom U | 3kcriepUMEHTATbHBIMU
npoeepka, munoeoco pacyemd, HaBBIKAMH
0OMaUIHe20 3a0aHUs,
OIIpeIeIIEHUS
XUMHUYECKUX CBOVCTB
COCIUHEHMH,
YCTaHOBJIEHUS
CTPYKTYPBI COEIMHEHHI
6 Xumus d-31eMeHTOB 1 TECT Ne 1; npuem Bnaneer
aabopamopieix  pabom U | skcriepUMEHTAIbHBIMU
npoeepka, munoeoco paciyema, HaBLIKAMH
00MaUIHe20 3a0aHUA,
OIIpEeNICIIEHUs

12




XHUMHYECKHX CBOMCTB
COCIMHEHNH,
YCTaHOBJICHHSI
CTPYKTYPBI COCTMHCHU

9. Hcnonv3osanue peitmunzo6oil cucmemvl OUeHKU 3HAHUIL.

[Ipu oueHke pe3ynbTaTOB NESITENBHOCTH CTYJIECHTOB B paMKaX IUCIUILIMHBI
«OO0mel XUMHUN) UCIOJIb3YETCSl PEUTUHIOBAsl CUCTEMA.

PaGota CTyIeHTOB 10 OCBOGHMIO BCEX BHJOB YYEOHBIX 3aHATHIM
KOHTpOJIUpYyeTCsl Kadeapoll ¢ HCIOJb30BAaHUEM PEUTHHTOBOH CHCTEMBI OIICHKU
3HaHUM, pa3paboTaHHON Ha ocHOBaHUU «llonodcenuss 0 OANIbHO-PEUMUH208OL
cucmeme OYeHKU 3HAHULL CIYO0eHmMOo8 U 0becneyenus Kayecmea y4ebHo20 npoyecca»,
Kotopoe ytBepxkaeHo pemienneM YMK Vuenoro coera ®I'bOY BIIO «kKHUTVY»,
npotokoa Nel2 ot 24.10.2011 r.

PeliTunroBasi cucremMa OLEHKU 3HaHUM sIBIsIeTCsl 0000LIAOIMM ITOKa3aTesleM
aKaJeMHUYECKOW yCIIeBa€MOCTH CTYACHTOB B TEYEHUE CEMECTPA M FK3aMEHALMOHHON
ceccun. JlaHHas  cucTeMa  MCIOJNB3YyeTCS C  LEJIbI0  CTUMYJUPOBAHUSA
CaMOCTOSITEJIbHON CUCTEMAaTUYECKON padOThl CTYJAEHTOB, PACKPBITHS UX TBOPUYECKUX
CHOCOOHOCTEH, MPpUMEHEHUs AUPPEPEHIIMPOBAHHOTO MOAX0/1A K OLIEHKE 3HAHUII.

[lo pucuunnuue «OOm@Aas XUMHUS», TPETYCMOTPEHO MPOBEACHUE BO 2
ceMecTpe 3adera.. MakcuMallbHOE KOJIMYECTBO OayioB 3a ceMectp cocraiseT 100
0aytoB: 60 0amIoOB CTYJIEHT MOXKET MOJYYUTh 3a TEKYIIyI0 paboTy B cemecTpe, a 40
OaJIJIOB — 3a TECTHI HA 3a4eTe.

MakcuMaJIbHBIM TEKYIIUA PEUTHUHT CTYAEHTA 10 OWCIUIUIMHE B TEUYCHHE
cemectpa paBeH R, = 60 Oamnmam, a MUHUManbHOE 3HaueHue 36 OamioB (Mpu
BBITIOJIHEHUH BCEX KOHTPOJIBHBIX TOUEK). Eciu mocie okoH4YaHus cemecTpa, CTYJEHT
HaOpan MeHee 36 OayuioB, TO OH HE JOMYyCKaeTcs K HK3aMEHy M CUMTAeTCs
HEYCIEBAOIINM.

MaxkcrManabHOE U MUHUMAJIBbHOE KOJIMYECTBO OaiioB 3a TEKYIIyl0 paboTy B
CEMECTpE MO Pa3IuYHbIM BUAAM Y4eOHOU padOThl IPEACTABICHO B TAOIHIIE:

2 cemecmp
Dopma ammecmayuu - 3a4em Texkywyuii peiimunz no oucyuniune
No CemecTpoBasi oieHKa bannsl
MuHuMyM Makcumym
1 JlaboparopHas padora Nel 12 20
2 JlaboparopHas pabora Ne2 12 20
3 JlaboparopHas pabora Ne3 12 20
4 JlaboparopHas pabora Ne4 12 20
5 Tecr 1 12 20
6 3auer
Bcero 6amnos 60 100
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10. Oyenounsvie cpeocmea 0131 mexKyuie2o KOHmMpPOJiA yCnesaemMocniu,
NPOMENHCYMOUHOIU ammecmayuu no UMmo2am 0Ce0eHus OUCUUNITUHDL
O1neHOYHBIE CPEICTBA JJIs MPOBEACHUS TEKYIIETO KOHTPOJISl yCIIEBAEMOCTH,
MPOMEXKYTOUHON aTTECTAllMK 00YYaIOIUXCsl U UTOTOBOM (TrOCY1apCTBEHHOM
UTOTOBOM) aTTECTAIIMU pa3padaTHIBAIOTCS COTJIACHO MOJ0XKEeHHI0 0 DoHax
OLICHOYHBIX CPEJICTB, paCCMAaTPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpamMmsl

n O(I)OpMJ'ISIIOTCH OTACJIIbHBIM JJOKYMCHTOM.

11. MHghopmayuoHHO-Memoduyeckoe obecrieyeHue QUCYUNIIUHbI

[Ipn wu3ydyennn npucummuimebl b1.0.17. «OO0wmas

XUMMUSA» B Ka4dCCTBC

OCHOBHBIX HCTOYHHKOB I/IH(l)OpMaI_[I/II/I PECKOMCHAYCTCS HMCIIOJb30BATH CIICAYIOIITYIO

JUTEPATYPY.

11.1 Ocnosnaa numepamypa

1.AxmetoB, H. C. Obmiast u HeopraHudeckast XUMUs | y4eOHUK JJIst BY30B /
H. C. AxmertoB. — 12-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2021. —
744 c. — ISBN 978-5-8114-6983-3. — Tekcr : aneKTpoHHbIH // JlaHb
3JIEKTPOHHO-OMOIMOTeuHAS cucTema. URL:
https://e.lanbook.com/book/153910. — Pexum ocTyma: Ajis aBTOPH3.
10JIb30BATEIEH.

:|doctyn ¢ m000i TOYKM MHTEPHET IOCIe

OBC
«JIanpyrhttps://e.lanbook.com/book/153910

peructpanuu ¢ IP-anpecoB HXTU

2.1TaBnoB, H. H. O6u1as 1 HeopraHndeckas XMMHUSA : Y9eOHUK IS BY30B /
H. H. ITaBnoB. — 4-e u3n., ctep. — Cankr-IletepOypr : Jlans, 2021. —
496 c. — ISBN 978-5-8114-8579-6. — Tekct : anextpoHHblit // Jlanb
3JIEKTPOHHO-OMOIMOTeUHAS cucTema. URL:
https://e.lanbook.com/book/177840. — Pexum mocTyma: ajs aBTOPHS.
110JIb30BATEIEH.

:|doctyn ¢ m000i TOYKM MHTEPHET IOCIe

OBC
«JTanprhttps://e.lanbook.com/book/177840

peructpammu ¢ IP-agpecoB HXTU

3. IIpakTukym 1o oOmiel XUMUH : yaeOHOe TToCoOue I aKaJeMUIeCKOTO
OakanaBpuarta / H. JI. I'nunka, B. A. Tlonkos, A. B. ba6kos,
O. B. HecrepoBa. — Mocksa : M3patenscrBo FOpaiir, 2021. — 248 ¢c. —
(bakanmaBp u Maructp. Akagemuueckuii kypc). — ISBN 978-5-9916-
4058-9. — Tekcrt : anexTpoHHsIii // O6pazoBarenbHas mwiardpopma FOpaiir
[caiit]. — URL.: https://urait.ru/bcode/487283

Obpa3zoBarenpHas  1wiatgopma  FOpaiit
https://urait.ru/bcode/487283  Jloctyn c¢
mo0oi TOYKHU WHTEpPHET rnocie

peructparnmu ¢ IP-agpecoB HXTU

4. AxmeroB, H.C. JlabopaTopHble M CEMHUHApCKHE 3aHATHA IO OOIMEeH |
HEOPraHM4YeCKOW XUMHH. [DIeKTpoHHBIA pecypc] : y4de6. mocodue / H.C.

9BC «Jlanb)» :
http://e.lanbook.com/book/50685 Toctym ¢
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https://e.lanbook.com/book/153910
https://e.lanbook.com/book/153910
https://e.lanbook.com/book/177840
https://urait.ru/bcode/487283
https://urait.ru/bcode/487283

AxwmeroB, M.K. AsmzoBa, JL.W. bagpruna. — Dnekrpon. man. — CII06. : Jlanb,
2014, — 368 c. — Pexum moctyma: http://e.lanbook.com/book/50685.

mo0oi TOYKH WHTEPHET
peructparmu ¢ IP-anpecos HXTU

IocJie

5. BpoBuna, C.B. PactBOpbl M peakipii HMOHHOTO OOMEHa B PacTBOpax
anekTpoiuToB:ydeOHoe  mocobme/C.B. Bmosmma, O.C. I'puropsesa.-
Hwxuexamcx:HXTHU, 2017.-94 c.

41 3K3. B OMOII.OTLL.
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11.2 lononnumenvnaa 1umepamypa

B kadecTBe OMOJIHUTENBHBIX HCTOYHUKOB PIH(bOpMaL[I/II/I PEKOMEHAYETCs

HMCII0JIL30BAaTh CICAYIOILIYIO JIUTEPATypy:

J1OMOJTHUTEIHbHBIE HCTOYHUKH HUH(pOpMauu

Koin-Bo 2K3.

1. O6mas 1 HeopraHuveckasi XUMHsL. [ DIeKTPOHHEIH pecypc] :
yue6.-metoz. mocodue / H.III. Mudraxosa [u ap.]. —
DnektpoH. nan. — Kazanp : KHUTVY, 2013. — 184 ¢c. —
Pexum pocryna: http://e.lanbook.com/book/73333 — 3aru. ¢
9KpaHa.

OBC «Jlanb»
http://e.lanbook.com/book/73333
Hoctyn ¢ mo60it TOUKH
HHTEPHET [I0CJIe PErHCTPALINH C
[P-anpecoB HXTHU

2. O6mas xumust. Teopust 1 3a1aun. [ DIeKTpOHHBIH pecype] : yueb.
IToco6ue / H.B. Koposus [u ap.]. — Dnekrpon. gan. — CIIG.:
Jlans, 2014. 496 ¢ Pexxum  nocryma:
http://e.lanbook.com/book/51723 — 3aru1. ¢ 5Kkpana.

9BC «Jlanb» :
http://e.lanbook.com/book/51723
Jloctyn ¢ 000 TOUKH HHTEPHET
nocie peructpanuu ¢ [P-anpecos
HXTHU

3. Buosuna, C.B. Peakiius B BOJHBIN pacTBOpax 3JIEKTPOJIMTOB
: MeToJ1. yKas3. K j1ab. pab. — Hioknekamck: HXTH, 2011.- 44 ¢.

3 9k3. (+10 5K3. Ha Kadeape)

4. Bnosuna, C.B. PactBopsl : MeTOI. yKa3. k 11a6. pab. / C.B.
Bnosuna, M.B. Uepkuna, ¥V .1O. Yepkuna. - Huxuexamek:
HXTH, 2010.- 36 c.

1 9x3. (+10 2K3. Ha Kadenape)

11.3 Dnexmponnsie uCMOYHUKU UHpOpMayuu

lefl H3YUYCHUH JUCHHUIIINHBI OO0mmas XUMHSI UCIIOJIb30BAHUE SJICKTPOHHBIX UCTOYHUKOB

HH(OpMALIHH:

®enepanbublil mopran «Poccuiickoe obpazoBanue» http:/www.edu.ru/

DeiepabHBIN [EHTP HH(OPMALHOHHO- 00pa3oBaTeIbHbIX pecypcos http:/feior.edu.ru/

WupopmamoHHast cHCTEMa
http://window.edu.ru/

«EnuHOe  OKHO JIoCTymna K O6pa30BaTeJ'[bHI>IM pecypcam»

http://elibrary.ru/ Kpynueimmit poccuiickuii HHGOPMAIHMOHHBINH MOpTal B 001acTH HayKu,
TEXHOJIOTUH, MEIUIIMHBI B 06pa30BaHus, COePKAIIH pedepaTsl U I0JHbIE TEKCThI Oostee 14 MiH

HayuHbIX crareil u myOnukauuit  http://elibrary.ru/

1. DBC «Jlanb» — Pexxum moctyma: http:/e.lanbook.com/books/

2. DBC «IOpaiiT» — Pexum rocryna: https://urait.ru/

CorsnacoBaHo

3aB. Otenom 20
1o 6ubnuoTeuHOMy /7;9
00CITy)KUBaHUIO

B.51. Tapacosa
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B kauectBe

MaTCpUAJIbHO-TCXHUYICCKOI'O

obecrieueHus

UACIUILINHEI

WCIIONB3YIOTCS YCTPONCTBA U 000PYI0BaHHE OOIIETO HA3HAUCHUS JIJIS1 BHITIOJTHCHHUS

71a00paTOPHBIX PA0OT U JEKIIUOHHBIX 3aHSATUM.

Kadenpa xumun

Ne kaOunera,
Ha3BaHHe

IlepeyeHb 0CHOBHOTO 000pPy10BaHMS B
yueOHBbIX Ka0uHeTax

PdakTUYecKuii
ajapec
yueOHBbIX
KAOMHETOB

Oomas
IJI0IAb,
M2

IKoJ1HuecTBO
mocag0YHbIX
MecT

305
Kaounert qis
CaMOCTOSTEIbHOMI
paboThI
CTYJICHTOB,
MIPOBEICHHUS
TPYIIIOBBIX U
WHJIUBUYaTbHBIX
KOHCYJIbTALUM

Mebenn:

Crynbs — SmT.
Ckambs — 9miT.
Cromn yueHnueckuit — 9.
Cromn anst mpertonaBatenst — 11T.
Cron mabopaTopHBIi — 41IT.
Croi mabopaTopHBIN MPUCTABHON — 21IIT.
Hancrpotiika cepBucHasi — 2 1wt
Hocka yueHnyeckas — 1r.

Haznaonvie yuednsle nocoous:
1) crena «PacTBOpUMOCTE coieit u
OCHOBaHHM B Boje» — 1 IIT.;
2) crenn «IIponsBeneHns pacTBOPUMOCTH
HEKOTOPBIX MAJIOPACTBOPUMBIX
3MEeKTpOoJanTOB Ipu 25°C» — 1 mt.;
3) crenn «Ha3BaHust BAXKHEHIITUX KUCIOT U
HuX coieu» — 1 mr.;
4) ctenn «Psi cTaHAapTHBIX 3JIEKTPOTHBIX
MOTSHIUAIOB» — 1 IIT.;
5) nepuoanyeckas CUCTEMa XUMUYECKHUX
snemenToB /.M. Menaeneea — 1 mrT.
6) crenn «CTeneHn OKUCIEHUs (-31eMeHTOB
KHUCJIOPOJIHBIX COSAMHEHHM - 1 1mIT

Qobopyodosanue:
«Cucremusriii 610k ABAKUS» — 1T,
Mosnwutop Samsung 21.5” — 1.
Knasuarypa -1wr.
[IpunTep — 1.
Ilpozpammnoe obecneuenue:

Windows XP
Awnrtusupyc Dr.Web
[Moaximouenue k cetu «MHTEpHET»
Windows 10
Awnrtusupyc Dr.Web
[MTaket HACTOBHBIX MpHIOKEHUH Mi-
crosoft Office (Word, Excel, Power-
Point, OneNote, Outlook, Publisher, Ac-
cess)
IMporpammam CTAPC u nporpamma PiDi
Chemix v2.01,
Accelrys Accord ChemExplorer v5.2

423578,
PecnyOnuka
Tarapcran,
r. Huxaekamck,
p. Ctpourenei,
n.47

42.5

23

423
«Jlaboparopus

Jlabopamopuasn mebenn:
Crynps — 2mwrT.

423578,
PecnyOnuka

83,2

22
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http://depositfiles.com/files/pfc2pisbt

HEOpPraHU4eCKOu
XUMUIDY

Ckambs — 10mT.
Cton mabopaTOpHBIN MPUCTABHON — STIT.
Cton mabopaTOpHBIt OCTPOBHOM — 41IIT.
Cron-moiika TBOWHOM -2 MIT.
Cron yuenmueckuit — 10mT.
Cromn anst mpertonaBatenst — 11T.
Hancrpotika cepBrucHas ocTpoBHAs — 4 IIIT.
[Ixader - 2mT.
Ceii MeTaIITHISCKANA - 2 IIT.
Hocka yueHnyeckas — 1r.
Haznaduvie yueonvle nocoous:

1) crenn «CraHaapTHBIE TOTCHIIMAIIBI
METAJUTUYECKHX 3JIEKTPOJOB» — | MIT.;
2) crenn «Ha3BaHus BAXKHEHIIUX KUCIIOT U
OCHOBaHMI» — | 1T.;
3) crenn «Crenenu okucienus d —
3JICMEHTOB KUCIOPOIHBIX COSTUHECHUI — 1
IIT.;
4) crenn «PacTBOpUMOCTH coJiel U
OCHOBaHHH B Boje» — 1 IT.;
5) crenn «['uOpuaU3aIus BaJICHTHBIX
opburaneii» — 1 wr.;
6) epuoIMYeCcKasi CHCTEMa XUMUIECKUX
snemenTtoB /.M. MenaeneeBa — 2 mir.;

QOowenabopamopnoe 06opyoosanue:
[Ixad mabopaTopHBIil BHITSKHOHN -21IIT.
«Monomep» U — 160MHU — 2mr.

«Uxad cymmmpabid»y UT — 4620 -1mr.
«Becsl anexTpoHHBIE TabopaTopHbIe» DL —
200 -1mt.

JlaboparopHras nocyna.

Tarapcras,
r. HimxaeKkamck,
mp. Ctpourenei,
n.47

424
«Aynutopus
JUIS IPOBEJCHHUS
JIEKLMOHHBIX
3aHATUI

Mebenv:
Cryn -2mrT.
Ckambst yuenndeckast — 30mT.
Cron yuerndeckuii — 36miT.
Jocka yuenndeckas — 1iT.

Haznaonwie yueonvie nocoous:.
Crenn «Ilepuoanueckas cucrema
xuMudeckux daeMmenToB JI.M. MenpaeneeBa»
— 2 mT.

Qbopyodosanue:
Okpad — 1mT.

Hoyt6yk Lenovo — 1 .
[Ipoexktop — 1.

Ilpozpammnoe obecneuenue:
Windows 10
AntuBupyc Dr.Web
[MTaker HacTONBHBIX MpHIOKEeHUH Mi-
crosoft Office (Word, Excel, Power-
Point, OneNote, Outlook, Publisher, Ac-
cess)
[Mporpammam CTAPC u nporpamma PiDi
Chemix v2.01,
Accelrys Accord ChemExplorer v5.2

423578,
PecrryOmmika
TaTapcran,

r. HmwxHekamcek,
p. Crpourenei,
n.47

102,2

80
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http://depositfiles.com/files/pfc2pisbt

13. Obpaszosamenvnovie mexnonozuu

B mponecce mpoBenaeHuss ayIUTOPHBIX 3aHATUN TNPUMEHSIOTCSA CIIEIYIOIINE

oOpa3oBaTelibHbIC TEXHOJIOTUN 00y4eHNUs (B MHTEPAKTUBHBIX (pOopMax):

Tema Bup 3anstus HutepaktuBHas hopma Yacel
OcCHOBHBIE TOHATHA | 7y XIS [IpoGnemuass nekuuss C TPUMEHEHUEM 4
XUMUH. Xumudeckas KOMIIBIOTEPHOM MpPE3EHTallMK, a TaKxKe
TCPMOTMHAMUKA u PUCYHKOB, (GOPMYI U TPaPHUKOB.

XUMHYECKOEC
paBHOBECHE.
Tepmoxumusi.
PacTBOpsl, = OCHOBHBIE b
aboparopuble | CoBMecTHas rpymnnoBas YaCTUYHO- 4
ﬁ%iiiiﬁpaum 3aHATHUS MOMCKOBasl JEATEIHHOCTh MPHU BHITIOJIHCHUHT
pacTBOpOB.  CBOMCTBa n1abopaTopHbIX padoT
PacTBOPOB..
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