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HHOACHUTEJIBHAA 3AIINCKA

Hopmamusnas 6a3za snekmuenozo Kypca

1) OGs3aTeNbHBI MUHUMYM COJICPKaHUs CPEIHEro (ITOJIHOTO) 00IIero 00pa3oBaHUs [0 XUMUHU
(ITpuka3z MunoOpazoBanus Poccuu Ne 56 ot 30.06.1999 1.).

2) depepanbHblii KOMIIOHEHT TOCYIAPCTBEHHBIX CTaHIaPTOB OCHOBHOTO OOIIEr0 M CPETHET0
(momHOTO) 061IeTro 0OpazoBanus o xumuu 2010 r

4) Crierudukarys S5K3aMEeHAIIMOHHON paOOThI 0 XUMHH €JMHOTO FOCYIapCTBEHHOI'O 3K3aMeHa
2024 ron.

5) KoaudukaTop 351eMEHTOB CO/ICpKAHMUS [0 XUMHH JUISE COCTABIICHUS KOHTPOJIbHBIX
M3MEPUTENbHBIX MAaTEPUAJIOB €IMHOTO rOCY1apCTBEHHOro 3Kk3aMeHa 2024 roa.

Paboyas mporpamma pa3zpaboTana Ha OCHOBeE 3afaHui, BKItoueHHBIX B KUM EI'D,
cienu(UKaui 1 Koau(uKaTopa 3JI€MEHTOB COJIEPKAHUS TI0 XUMUH.

OCHOBHOM aKILIEHT MpU pa3padOTKe MPOrpaMMBbl Kypca JejlaeTcsl Ha pelIeHnH 3aa4 1o OJ0Kam:
«O0mas xumus», «Heoprannueckas xumusy», «Opranndeckast xumus». Ocoboe BHUMaHHE
YIIeISIeTCsl METOIMKE PEIICHHUs 33/1a4 110 KOHTPOJIbHO- U3MEPUTENLHBIM MaTepuaiam EI'D.

DJNEeKTUBHBI KypCc HalpaBlieH Ha BBINOJHEHWE 3aaad mnpoduimsanmm o0ydeHus,
MOBBIIICHUE MOTHBAIIMA K M3YyYCHUIO XHMHH W CMEXKHBIX JUCHUIUIMH, Pa3BHTHIO
WHGOPMAIIMOHHON KOMITETEHIINH, TIPO(QOPHUEHTAIINHN IIKOJTHHUKOB.

Pemenune 3amay 3aHUMAaeT B XUMHYECKOM 00pa30BaHUH BaXKHOE MECTO, TaK KaK 3TO OJIMH
U3 MpUEMOB OOyueHUs, OCPEACTBOM KOTOpOro obecrieunBaeTcs: OoJiee TIyOOKOE€ W TOJHOE
YCBOEHHE YIeOHOTO MaTepuaia 1mo XuMuH. YToObl HAYIUTHCSI XUMHH, U3YYECHHE TEOPETHIECKOTO
MaTepualia JOJDKHO COYETAaThCS C CHCTEMATHYECKHM HCIIOJB30BAHUEM DPEHICHHS Pa3InIHBIX
3ama4. B mkonbHON mporpamme CyIIeCTBYET 3IM30MYECKOe BKIIIOUEHHE pAcUETHBIX 3ajad B
CTPYKTYPY YpOKa, YTO CHH)KAeT AMJIAKTUYECKYIO POJIb KOJMYECTBEHHBIX 3aKOHOMEpPHOCTEH, U
MOXKET NPUBECTH K MOBEPXHOCTHHIM IPEJICTABICHUAM Yy YYalIUXCS O XMMHU3ME MPOIIECCOB B
npupone, TexHuke. Co3HaATeNbHOE HM3YyYEHHE OCHOB XHMHUM HEMBICIMMO 0€3 TOHHMMaHUus
KOJIMYECTBEHHOM CTOPOHBI XUMUYECKHUX MPOIECCOB.

Pemenue 3agau coneicTByeT KOHKPETU3AMU U YIIPOUCHHUIO 3HAHUN, PA3BUBACT HABBIKU
CaMOCTOSITENIBHOM pabOThl, CIY)KUT 3aKPEIJICHUIO B MaMSITH y4YalIUXCsS XUMHUYECKUX 3aKOHOB,
TEOpU W BaXKHEWIIMX TNOHATUNA. BhIMonHEHHE 3a7ad pacHIUpseT KPYro3op Yydalluxcs,
MO3BOJISIET YCTAHABIIMBATH CBSI3M MEXIY SBICHHUSIMH, MEXIy NPUYMHOW U CJEICTBUEM,
pa3BUBaeT yMEHUE MBICIHUTH JIOTHUECKH, BOCIUTBHIBAET BOJIIO K IPEOJIOJICHHUIO TPYIHOCTEH.
YMenue pemaTh 3ajaud, SBISETCS OJHUM U3 IOKa3aTelled ypOBHS Pa3BUTUS XHUMHYECKOTO
MBIILJICHUS Y9al[UuXcs, IIIyOUHbI YCBOCHHSI UMU Y4eOHOTO MaTepHara.

Hcnonb3oBaHue pacyeToB MOMOTAET IIyOOKOMY OCBOEHHIO TEOPETHUECKUX 3HAHWM, YUUT
TBOPUYECKHU MPUMEHSATh UX B HOBOW CHUTYaIlMH, PACHUIUPSET KPYro3op Y4Yalluxcs, MO3BOJSET
YCTaHOBUTH CBS3b XUMHUHU C JPYTUMU MpEAMETaMH, H3y4aeMbIMH B MIKOJIe, CIOCOOCTBYET
Pa3BUTUIO CAMOCTOSATEIHHOCTH B paboTe»

Pemenue 3a1au cniocoOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIICHHS], TPUBUBACT HABBIK
CaMOCTOSITENIbHOM paboThl. Pelienne 3aau — MHTEPECHBIN U TBOPYECKUI MPOLIECC, Pe3yNIbTaT
€ro yacTo ObIBaeT OPUTMHAIBHBIM M HECTaHJAPTHBIM, TAKUM 00pa3oM, peleHue 3aaay
CIOCOOCTBYET caMOpeanu3aliy yyeHUKa. 3aaun 00ecreqrBaroT 3aKperieHue TBOPYECKUX
3HaHUH, yyaT TBOPUECKH MPUMEHSITh UX B HOBOM CUTYyallUH.

JlanHas mporpaMMma 3JE€KTHBHOTO Kypca IpeaHa3HadeHa Uil ydamuxcs 11 xmaccoB u
paccuntaHa Ha 34 daca. DJIEKTUBHBIA Kypc MpEACTaBIeH B BUJAE NPAKTUKyMa, KOTOPBIi
MO3BOJIUT BOCIIOJIHUTH MPOOENbl B 3HAHUAX YUAILTUXCS [0 BOPOCAM PELICHHs pacueTHBIX 3a7a4
pa3HbIX THUIOB M IIO3BOJINT HAuyaTh LIEJICHANPABICHHYIO IMOJIrOTOBKY K CJade HTOTOBOIO
9K3aMEHA 110 XUMHUH.



OcHOBHBIM TpeOOBaHUEM K COCTABJICHUIO WM OTOOpY 3a7ad SIBIISETCS WX XUMHUYECKOE
coJiepkanue, 4ETKOCTh (OPMYIUPOBKH U JIOCTYMHOCTH YCJIOBHS 3aJla4d, HMCIOJH30BAaHHE B
YCJIIOBUH 33Ja4M CBEJICHUM MMPAKTUYECKOTO XapaKTepa.

I nagnvim Haznauenuem 0anHO20 Kypca A619emcsi:
- COBEPILECHCTBOBAaHUE TMOATOTOBKM YYalMXCSl C TIOBBIIICHHBIM YPOBHEM MOTHBALMU K
M3YYEHUIO0 XUMUU;
- CO3HATEJIbHOE YCBOCHHE TEOPETUYECKOr0 MaTepuasia 10 XMMHUH, YMEHHE HCIOJb30BaTh MPU
pelIeHu  3a1a4 COBOKYITHOCTh IPUOOPETEHHBIX TEOPETUUECKUX 3HAHUN, Pa3BUTUE JIOTUYECKOTO
MBIILICHHS, PHOOPETEHNE HEOOXOIUMBIX HAaBBIKOB Pa0OTHI C JIUTEPATYPOH.

Henu xkypca:
- KOHKpETH3aIusl XUMHUUYECKUX 3HAHHH 110 OCHOBHBIM pa3jiejiaM MPeIMETa;

- pPa3BUTHUC HABBIKOB CaMOCTOSITEIILHOU pa60TI>I;

- Pa3BHUTHC YMGHI/II\/JI JIOTUYCCKU MBICIINTH, BOCIIUTAHHUE BOJIM K IIPCOOO0JICHUIO TPYJIHOCTGI\/'I,
TPYIOIIOOHS U TOOPOCOBECTHOCTH;

- pa3BuTHE y4eOHO-KOMMYHUKAaTUBHBIX YMEHUH.

3aoauu:
- COBEPIIICEHCTBOBAHME 3HAHUM O TUITaX PACUETHBIX 33/1a4 M AJITOPUTMAX UX PEIICHHS;
- peIlIeHnEe PacUYeTHHIX 3a1a4 MOBBIIIICHHON CJI0KHOCTH;
- hopMHUPOBAHKE HABBIKOB MCCJIEA0BATEIbCKOM IEATETHHOCTH.

Ocoobennocmu Kypca:
- UCTII0JIb30BaHUE 3HAHUM TI0 MaTeMaTuke, (pu3uke, OMOJIOTHH;
- HCIIOJIb30BAHUE uudposoit Jaboparopuu HeHTpa €CTeCTBEHHO-HAYYHOM
HANPABJIEHHOCTH B PAMKaX permoHajJbHOro npoekra «Touka pocta» 151 pemeHus 3aaa4
NPaKTHYECKOI0 XapaKrepa.

1. Y4yeOHbIe AeiiCTBUA

3uanus, ymenus u HagviKu, popmupyemvie 2NeKMUEHbIM KYPCOM.:
I[To utoram »1MEeKTUBHOTO Kypca yJaIinuecst JOKHBI 3HATh!
- XMMHUYECKHE CBOMCTBA Pa3HBIX KIIACCOB HEOPraHUUECKUX U OPraHWYECKUX COCTMHEHUIA;
- IPU3HAKH, YCIIOBHSI U CYIIIHOCTh XUMHYECKUX PEaKIIHii;
- XMMHUYECKYI0 HOMEHKJIIATYpY.
[To uToram 31MEeKTUBHOTO Kypca yJaliuecs JOKHBI YMETh IIPOU3BOIUTH PACUETHI:
- 1o (opMyaaM U ypaBHEHUSIM PEaKLuii;
- oIpeaeseHne KOMIIOHEHTOB CMECH;
- ompeneneHue GopMyI COeTMHEHUI;
PacTBOPUMOCTH BELIECTB;
- BBIYMCIIEHHE 00beMa ra3000pa3HbIX BEIIECTB MpPU H.y. M YCIOBMSX, OTIMYAIOIIUXCS OT
HOPMAaJIbHBIX;
- SHTAJIBIIH BEIIECTB;
- TEIUIOBOTO (P PeKTa peakuy;
- IEPEX0/] OT OJTHOTO croco0a BIpaXKEHUsI KOHLIEHTPALIUU K IpYToMYy.
[lo wuTOoram »5JIEKTHBHOIO Kypca ydaliuecs JIOJDKHBI YMETh MPOBOJUTH 3KCIIEPUMEHTHI C
HCcnoab30BaHueM 06opyaoBanusi «Touka poctax»:
- OlpezieTIeHHEe PACTBOPUMOCTH BEIIECTB;
- OTpezieTIeHnEe TEMIIEPATyphl pacTBOpa U KPUCTAIIMYECKOTO BEIIECTBa;
- onpezenenue pH pacTBOPOB pa3HbIX BEIECTB;
- OIIpEJIENICHNE IEKTPOIPOBOIHOCTH PACTBOPOB.



2. Coprep:xaHue NpOrpaMMbI

Tema 1. Bsenenune. OOmue TpeOoBaHUS K pELICHMIO XUMHMUYECKUX 3a7ad.
Hcnonp3oBanne 3HaHUN (PU3UKH U MAaTEMATHKH NIPU PELICHUH 3a/1a4 110 XUMUU.

Tema 2. 3amaun Ha ra30BbIe 3aKOHBI. ['a30BbIE 3aKOHBI: 3aKOH ABOTAJPO U €ro CIEACTBUS,
oObeTMHEeHHBI Ta30BbId 3akoH boius-Mapuorra u [eit-Jltoccaka. YpaBHenue MenneneeBa-
Kialinepona. IInOTHOCTH ra3a, OTHOCUTENbHAs IUIOTHOCTb. HOpMallbHBIE YCIOBHS M YCIOBHS
OTJIMYHbIE OT HOpPMabHBIX. MexnayHaponHas cucreMa enunul] (CH). MaccoBas, oObéMHas u
MoibHasg gonu  ra3oB. CpenHas MomispHas Macca. CocTaBieHME M HCIIOJIB30BAHUE
QITOPUTMUYECKUX Ipeanucanuii. CMelIaHHble 3a1a4H.

Tema 3. Pacuérsl no ypaBHeHMsIM peakiuil. PacueTsl o ypaBHEHMSIM peakUuid, eciau OJHO
W3 BEHIECTB B3ATO B M30bITKe. OmpeneneHrue cocTaBa CoJd (KUCTas WIM CPEIHssA) MO Maccam
BEIIECTB, BCTYMAOIIUX B peakuuio. OmpeneneHue coctaBa JBYX-TPEXKOMIIOHEHTHOM cMecu IO
MaccaM BEUIECTB, 00pa3yIoNINXcs B X0A€ OJJHOW MM HECKOJIbKMX pPeakIuil. 3ajjaun Ha JIEKTPOJIN3.
CocraBieHHe U UCNOJIb30BaHUE aJITOPUTMUYECKUX MTpeanucanuii. CMelanHble 3a/1a4H.

Tema 4. Konuentpauus pacTBopoB. BrIpaxkeHne cocTaBa pacTBOpPOB: MaccoBas 07,
MOJISIpHas KOHIIGHTpaIlus. BplunciaeHne Macchl pacTBOPEHHOTO BEIIECTBA M PACTBOPUTENS IS
MPUTOTOBJICHUSI OTPEICIICHHOW Macchl (Wi o0bEMa) pacTBOpa € 3aJaHHOW KOHIIEHTpAIUEH.
PactBopumocTh. PacueTsl Ha 0CHOBE MCHOJIB30BaHUS I'paUKOB pacTBOpUMOCTH. Brruncienune pH
pactBopoB. Pacuetrst 1m0 QopmynaM BEMIECTB, COAEPKAMMX KPUCTALIU3AMHOHHYIO BOJY.
CocraBiieHHE U UCIIOJIB30BAHNE AITOPUTMUYECKUX Npeanucannii. CMelIaHHbIe 3a/1a4H1.

Tema 5. TeroBoii 3¢ heKT XuMHUUIECKON peakiuu. TepMOXUMHUUIECKHE ypaBHEHHUSI.
OnpeneneHre SHTATBIUNA XUMHUYECKON peakiuu. CKOPOCTh XMMUYECKOUN peaklnu. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKON PeakIy OT TeMIepaTypbl, KOHIIEHTPAIH, TIOBEPXHOCTH
COTPUKOCHOBEHHUS pearupyrouux BeuecTB. XuMuieckoe paBHoBecre. @akTopbl, CMEIAIoNINe
paBHOBECHE.

Tema 6. 3agaun O OPraHUYECKON XUMUU. 3a7a4M C UCIIOJIb30BAHUEM CXEM IMPEBpaICHUN
OpraHUYeCKUX coenrnHeHnid. CMenraHHbpIe 3a/1a4i. DKCIIEPUMEHTAIbHBIE 3a/1a41: IPOBEICHNE

«MBICJICHHOI'O OKCIICPUMCHTA.

3. Y4yeOHO-TeMAaTHYECKHII IIJIAH

Ne HaumenoBaHue pa3aenoB U TeM B ToM umcie
wn Bceero JlaGopatopHsie,
4acoB JIEMOHCTPAITUOHHBIC OTIBITHI
1 Benenue. 1 -
2 3agaun Ha ra30BbIE 3aKOHEBI 8 1
3 | PacueTsl o ypaBHEHUSIM peakuui 8 6
4 | Pemenue 3a1a4 Ha pacTBOPHI 6 5
5 | Xumnueckast KHHETHKA 5 4
6 3ajayu no OPraHNYeCcKo XUMHUHN 6 3
Hroro 34 19




4, KaJIeHI[apHO-TeMaTI/I‘{eCKOQ INIAHUPOBAaHUE

Ne Tema 3ansaTus Hcnonb3oBanue o0opynoBaHus Jara
«Touka pocra»
Tema 1. BBenenue — 1 uac
1 | Beenenwne. O0mmue TpeOboBaHUS K [IpaBuna pemrenus u ohopmireHUs 4.09
PEIICHUIO 3a/1a4 110 XHUMHH. 3aad.
Hcnonp3oBanue 3HaHUN (HU3UKH U
MateMaTuku. CriocoObl pemeHus
3ajad.
Tema 2. 3agaun Ha ra3oBble 3aKOHBI — 8 4aCOB

2 | 3amauu Ha COOTHOIIEHUE OCHOBHBIX 11.09
XapaKTEPUCTHK Ta30B.

3 | 3ajaun Ha HAXOXKIACHHE MOJISIPHOH 18.09
MacChl CMECH T'a30B.
3aauy Ha HaX0XJIEHHUE COCTaBa
CMECH Ta30B 10 MOJISIPHOM Macce.

4 3amayy Ha CMECH ra3oB. 3aJaud HA 25.09
onpenenenue ooréMuOU n01H (%),

MoJTbHOM 10511 (%) KOMITOHEHTOB
ra30BOM CMECH.

5 3agaun Ha HaXOXKIEHUE COCTaBa 2.10
ra30BOM CMECH IOCIIE PEAKITHH.

6. | 3amauu Ha U3MeHEHHE 00bEMa 9.10
ra3oBOM CMECHU B pe3yJbTaTe
peaKIum.

7 3amauu HA TOpEHUE TOTIIIUBA. JlaTumk TemmniepaTypHBIA 16.10

8 CMelIaHHbIe 3a1a4n 23.10

9 | IIpoGHsrii 5x3amen B popme EI'D Pemenue 3anannii KUM 13.11

Tema 3. Pacuernl 10 ypaBHeHHsIM peakuuii — 8 yacos

10 | 3amaum Ha XapaKTEPUCTUKY JaTuuk TemmnepaTypsl, 1aT4uk pH, 20.11
XUMUYECKON peaKiuu JATYHK JEKTPOTPOBOIHOCTH

11 | 3agaun Mo XUMHUYECKAM Hatuank pH 27.11
yYpaBHEHHSIM, €CII OJTHO W3
MCXOJIHBIX BEIIECTB JJAHO B U30BITKE.

12 | 3agaun Ha MeTANIMYECKHE JlaT4mK 3IIEKTPOIIPOBOTHOCTH 4.12
TUTACTHHKH.

13 | Pemenue 3a1a4, pacKpbIBAIOIIUX Hatuuk pH 11.12
00pa3oBaHue KUCIBIX U CPETHUX
COJICH IByXOCHOBHBIX,

TPEXOCHOBHOMW KHUCIIOT.

14 | 3apmauun Ha onpezeneHHue cocTaBa Jatuuk pH, 18.12
COJIeH TpU peaKIusIX JATYUK AJIEKTPOTPOBOTHOCTH
CaMOOKHCTICHUSI-

CaMOBOCCTaHOBIICHUSI.

15 | Pacuérsl O TEPMOXUMUYECKUM VYcBoenue 3akona I'ecca. 25.12
yYpaBHEHUSIM.

16 | Pemenue 3amad Ha SNEKTPOIU3 Hatuuk pH, natuuk 15.01
pacriaBoB U pacTBOPOB COJEH. ANEKTPOTIPOBOHOCTH, JATYHK

ONTUYECKOH MIIOTHOCTH PacTBOpa
17 | IIpoGusrii 5x3ameH B popme EI'D Pemenue 3apannii EI'D 22.01




Tema 4. Penlenue 32

a4 Ha pacTBOPbI — 6 YacoB

18 | PerieHue 3a/1a4 Ha MOJIIPHYIO 3axpennenue nowsmuii: pacmeopbl, 29.01

KOHIICHTPAIIHUIO. KOHYEeHmpayus pacmeopa, MOIspHas
KOHYEHMPAayus.
Haruuk pH, natunk
AIIEKTPOIIPOBOTHOCTH, JATYHK
ONTUYECKOM MJIOTHOCTH PacTBOPA

19 | 3agauu Ha Beuncienue pH, cpeabt Yceoenue nonamuii: pH, uonnoe 5.02
pactBopa. 'maponus conei. npouseedeHue 800bl 2UOPOJIU3.
CoOBMECTHBIN THAPOTU3 COJICH. Haruuk pH, naTumnk

AIIEKTPOIPOBOTHOCTH, JATIUK
ONTUYECKOM MIIOTHOCTH PacTBOpPA

20 | 3agaun o hopMysaM BEIICCTB, Yceoenue nonsmuii: 12.02
COJIEPXKAIINX KPUCTAIUTM3AIMOHHYIO | KPUCMAI02UOPAMbL,

BOJY. KpUCMALIU3AYUOHHASL 6004,
COOMHOULEHUe KOIUYeCmea 6eujecmed
06e3600H01L conu, 8000l U
KpUcmaniocuopama.
Hatuuk pH, natumk
AIIEKTPOIPOBOTHOCTH, TATYHK
OTNTUYECKOM MIIOTHOCTH PAaCTBOPA

21 | Bamaum, Ha PaCTBOPEHHE BEIIECTB, 3axpennenue 3Hanull 0 XUMUYECKUX 19.02
pearupyromux ¢ BOIOM. CBOLICMBAX KOHY. CEPHOU KUCTIOMDL,
3agauu Ha OJICyM. oxcuoa ceput (V).

Hatuuk pH, naTunk
AJIEKTPOITPOBOTHOCTH, JATYHK
ONITUYECKOH IIIOTHOCTH PacTBOpa

22 | 3amaun Ha HACBIINICHHBIC PACTBOPHL. | Ycgoenue nowsmuii: pacmeopumocms, 26.02
3aBHCUMOCTh PACTBOPCHUS BEIIECTB | HACHIUEHHBLIL PACEOD, 3A6UCUMOCTb
OT TEeMIIEPaTyphl PacTBOPA. PACMBOPUMOCTIU BeUleCE Om

memnepamypbi.
Jatuuk Temneparypsl, natdyuk pH,
JATYHK JICKTPOTPOBOJHOCTH, JATYHK
ONITUYECKOH IUIOTHOCTH pacTBOpa
23 | IIpo6Hsrii 5x3amen B popme EI'D Pemenue Bapnanta KUM .03
Tema 5. Xumnueckass KHHeTHKA — 5 YacoB.

24 | 3amauu Ha TEIUIOBOM dPQeKT Yceoenue nonamuii: mennoeoti 12.03
peakiuu. TepMoXuMUYeCKue aghghexm peaxyuu, s3x30mepmuieckas
ypaBHeHus. OnpesencHue peaxkyusi, JHOOMEPMUECKAsL PEaKyus,
SHTAJIBITMHA XUMUYECKOH PEaKIInu KOIUYeCmeo meniomol, SHMATbNU

JlaTyuk TemnepaTypsl

25 | 3ajmauM Ha CKOPOCTh XMMUYECKOU Yceoenue nonamuii: pakmopul, 19.03
peakiuu. 3aBUCHMOCTh CKOPOCTH GIUSIIOWUE HA CKOPOCHb XUMUYECKOU
XUMHYECKON pPeaKinu OT peakyuu
TEMIIepaTyphI JlaTymk TemnepaTypsl

26 | 3agauu Ha XUMHUYECKOE paBHOBECUE. | VcsoeHue nonsmuil: yciosus 2.04

CMEWeHUsE PABHOBECUS.
JlaTuuk TemnepaTypsl
27 | 3amauu Ha XUMUYECKOE PaBHOBECHE. | Ycgsoenue nonsmuil: ucxooHas 0.04

KOHYeHmpayus, paeHO6eCHAas
KOHYeHmpayus
JlaTuuk TemnepaTypsl




28 ‘ [Tpo6uerIit 5x3amen B popme EI'D | Pemenue Bapuanta KUM ‘16-04
Tema 6. 3a1auu Mo OpraHNyecKoil XuMuM — 6 YacoB
29 | 3ajauu MO OPraHUYECKON XMMHUHU. 3akpennenue nonamuii: koruvecmso  23.04
Haxosxnenue dhopmyin, ecnu sewecmea, MOJIAPHAS Maccd,
M3BECTHBI MacCOBBIE JI0JIU MOAAPHbIE COOMHOULEHUS,
HIIEMEHTOB. npocmeuwas popmyaa, UCMuHHAA
dopmyna.
30 | 3amaum Ha onpenencHue GOpMyI, 3axpennenue nowssmuil.: MOASAPHLLU 30.04
€CITM U3BECTHBI MAacCChl WM OOBEMBI | 00beM, MOJIAPHbLE COOMHOUWEHUS,
MPOIYKTOB CTOpPAHUS. npocmeuuasn u UCMUHHASL YOPMYIbL.
JaTtuuk Temnepatypsl, 1atuuk pH,
JATYHK JIEKTPOTPOBOTHOCTH
31 | 3amauu Ha YriIeBOIOPO/IbI, 3axpennenue 3HaHULl O XUMUYECKUX 7.05
KHCIIOPOA0COIepIKAIIHE CBOLICMBAX U CNOCOOAX NOTYYEHUS.
COEUHEHMUS. JaTtuuk Temnepatypsl, 1aTauk pH,
JATYHK JIEKTPONPOBOTHOCTH
32 | 3amaun Ha A30TCOJCPIKAIIHE JlaTauk Temmieparypsl, 1aTauk pH, 14.05
OpraHuYecKre COCAMHEHUSI. JATYHK JIEKTPOTIPOBOTHOCTH
33 | CMermraHHbIe 3a1a4H. - 21.05
34 | IIpooHbIii dk3ameH B popme EI'D Pemenne 3amanniit KUM 23.05




5. JIutepatypa

1. I'ynxoBa A.C., EppemoBa K.M., Margecuea H.H., MenbuakoBa H.B. 500 3amau mo
xumun: [Tocobue ans ygamuxcs. — 2-e u3a. — M.: [Ipocsemienne, 1981.

2. Kyssmenko H.E., Epemun B.B. 2000 3amau u ynpaxHenudd mno xumun. s
IIKOJIFHUKOB U a0uTypueHToB. — M.: 1 @eneparuBnas Kuuroroprosas Kommanus, 1998.

3. IlyzakoB C.A., IlomkoB B.A. Ilocobme mo XMMUU A1 TOCTYIAIOUIMX B BY3BI
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