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IHosicHUTEeNLHAA 3aNTINCKA

Pabouas nporpaMma BHEYpOUHOH IESTEIBHOCTH 110 XUMHHU 1151 8-9 kitaccoB Ha 2024 -
2025 yuebnblit Tox coctaBiena Ha ocHoe PI'OC O0O0.
PaGouas nporpamma no xumuu Jyist 8-9 KjaccoB cocTaBiieHa B COOTBETCTBHUHU C
MIPABOBBIMU M HOPMATHBHBIMH JJOKYMEHTAMHU:
* ®egepanbHbIM 3aKOHOM OT 29.12.2012 r. Ne273-®3 «O6 obpazoBanuu B Poccuiickoit

denepanuny;

* @enepajbHbIM TOCYAAPCTBEHHBIM 00pa30BaTeJbHbIM CTAHIAPTOM OCHOBHOIO
o01ero oopazoBaHusi, YTBepP:KI€HHbIM NPUKa30oM MuHHCTEpCTBa 00pa30BaHHUs M HAYKH

Poccuiickoii @enepanuu ot 17.12.2010 Ne 1897 (masiee ®I'OC O00)»;

* IIpumepHO# OCHOBHOW 00pa30BaTEIHLHONM MPOrPaMMO OCHOBHOTO OOIIEro 00pa3oBaHMs
(manee IIOOII OOO) (omobpena pemienuneM (deneparbHOrO  Y4eOHO-METOAUYECKOTO
o0beauHeHHsT 1O o0meMy oOpasoBanuio, mpotokon ot 08.04.2015 Ne 1/15 B pemakuuu

npotokona Nel/20 ot 04.02.2020 r.);

* IlopsakoM oOpraHu3aluil H OCYIIECTBICHUS 00pa30BaTENbHONW JESATEIBHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMaM — 00pa3oBaTeIbHBIM MIPOrpaMMaM HAdallbHOTO
00I11ero, OCHOBHOI'O OOILEro M CpeaHero oouero oOpa3oBaHUs, YTBEP)KICHHBIM IMPHUKA30M
MunucrepcTBa oopa3oBanus U Hayku Poccuiickoit @enepannu ot 30.08.2013 Nel015;

* mucbMoM MuHKcTepeTBa 00pazoBaHus U Hayku Poccuiickoit @enepannu ot 04.03.2010
Ne 03-413 «O mMeTomu4ecKux peKOMEHIANHUSX M0 PEeATN3alliH SJIEKTHBHBIX KyPCOBY;

* IIporpamma kypca «Ilone3Hast XUMHS B paCUETHBIX 33/1a4ax» paccuuTaHa Ha 34 yaca u

npeajaracTes ajisd HpeHHPO(bHHLHOﬁ MMOATOTOBKH y4aIllIUXCs 9 xmacca.

CopepxaHue Kypca HOCUT INPEAMETHO-OPUEHTUPOBAHHBIN XapaKTep U TMOMOXKET YYEHHKaM
MOATOTOBUTHCS K MOCTYIUIEHUIO Ha U30paHHbIN PO b, OIYYUTh PEAIbHBIN OMBIT peIIeHUs

CJIOXKHBIX 3a1ad4.

Pemenne pacueTHbIX 3a7a4 3aHUMAaET BAYKHOE MECTO B U3YUCHUU OCHOB XMMHUYECKON HAYKH.
[Ipu pemennu 3a1a4 MpoMUCXoaAUT OoJiee TITyOOKOe U TIOJTHOE YCBOSHHE yueOHOTro MaTepHaia,
BBIPa0aTHIBAIOTCSI HABBIKY MTPAKTUYECKOTO TPUMEHEHUS UMEIONTNXCS 3HAHUN, Pa3BUBAIOTCS

CIIOCOOHOCTH K CaMOCTOATENIbHON paboTe, MpoucXoauT GOpMHUPOBAHUE YMEHUS JJOTUUECKH



MBICITUTh, HCTIOJIB30BAaTh TPHEMBI AaHATTN3a U CUHTE3a, HAXOAUTh B3aUMOCBSI3b MEKIY 00bEKTaMH
U SIBJICHUSMH. B 5TOM OTHOILIIEHUM pelIeHne 3a/1a4 SABIISETCS HEOOXOJUMbIM KOMIIOHEHTOM MpHU
M3YYCHHUH TAKOH HAYKU KaK XUMHUs. J{71s1 TOTO 4TOOBI YCIENIHO CIPABISATHCS C 3aa4aMH,
He00X0IMMO 3HaTh OCHOBHBIE CIIOCOOBI UX perieHus. JJaHHbIN Kypc IpeaycMaTpUBaeT pelieHne

3aaa4 1o CJICAYIOUIUM TCMaM:

OCHOBHBIEC KOJIMUECTBEHHBIC XapaKTEPUCTUKU BEIIECTBA: KOJMUECTBO BEIIECTBA, Macca U

00BeM;

- MaccoBasi, 00bEeMHAs U MOJIIPHAS JIOJISI BEIIECTBA B CMECH; MacCOBAas JIOJISI SJICMCHTA B
COCTUHEHNH;

- BBIBOJ (DOpMYIT COETMHEHMUIA;

- ompeJeneHne Macchl (Wi 00beMa) IpoAYKTa peaKI|y M0 U3BECTHON Macce (U 00beMy)
MCXOJIHOTO BEIIECTBA, COJICPIKAIIETO IIPUMECH;

- pacuet Macchl, 00beMa MPOYKTa PEaKIUH, €CIIA OJTHO U3 PEarHpYIONIMX BEIIECTB JaHO B
HN30BITKE;

-pacyeThl, CBSI3aHHBIC C MCITOJIb30BAHUEM JIOJTH BBIXOJIa MPOIYKTa PEaKIINU;

- pacderTsl, CBSI3aHHBIC C KOHIICHTPAIMEH PACTBOPOB, PACTBOPUMOCTHIO, AIEKTPOIUTUICCKOM
M CCOITHAITNEH;

- pacyeTsl, CBSI3aHHBIC C IMOJOXKEHHUEM METAJIOB B JIEKTPOXUMUICCKOM PSITY HAMIPSKCHHH

MCETAaJIJIOB.

Hacrosmuii Kypc IpeayCMaTpUBAET CICAYIOIINE 11EIH:

1) pa3BuBaTh yMCHHUS M HABBIKH B PEIICHUU BCEX YKa3aHHBIX THIIOB PACUYETHBIX 3a/1a4;

2) TIOBBICUTb MOJIOKUTEIBHYIO MOTUBAIIMIO YYAIIUXCS HA H3YYCHUE XUMHHM;

3) TpOBEpHUTH TOTOBHOCTH YYAIIMXCSl K YCBOSHHIO MaTepralia MOBBIIIEHHOTO YPOBHS
CJI0)KHOCTH 110 JAHHOMY IIPeIMETY;

4) ycTpaHWTh MPOOEIHI B 3HAHUSX;

5) NO3HAKOMHUTbH y4alIUXCsl C BUIAMHU JCATCIBHOCTH, HEOOXOIUMBIMHU JIJISl YCIIEIITHOTO
YCBOEHHUSI IPOTPAMMBI.

3ajayu:
1) OsnaneHue onpeneieHHBIMA XUMHUYECKUMH 3HAHUSMUY;

2) PaszButHe criocoOOHOCTH aHANIM3UPOBATH M 0000IIATh YYSOHBIH MaTepUal;



3) dopmupoBaHUe UHTEpECA K €CTECTBEHHOHAYYHBIM JUCIUILTHHAM.

HporpaMMa OIMUPACTCA HAa 3HAHUEC YyHallIUXCA 110 6I/IOHOFI/II/I, MCIUILMHE, DKOJIOTHH, (1)I/ISI/IKC,

MAaTEMaTHUKEC, a TaKKC JKUBHCHHOI'O OIIbITA yHallluXCs.

OCHOBHBIE NPUHITAIEI OT6ODa CTPYKTYPHUPOBAHHOI'O MaTc€pHajia.

1) creneHb HOBU3HBI ISl yUAIIUXCS;

2) Hay4YHOCTH COJICPIKAHHUSL;

3) MOTHBHPYIOLIHIA IIOTEHIIHAT Kypca — IPOrpaMMma COACPIKUT 3HAHHS, BBI3BIBAIOIINC
II03HABATEJIbHBII MHTEPEC YUAIIUXCS;

4) mnpakTUYeCcKas HaIlPaBJICHHOCTh Kypca.

B KypC€ UCIHIOJIb3YIOTCA pa3H006p33HI>Ie (bOpMLI 1 MCTObI O6y‘leHI/IH3 JICKIIMH, 66C€I[BI,
AUCKYCCHHU, TCCThI, AHKCTUPOBAHUC. Takoe pa3Hoo6pa3He (1)OpM 1 MCTOJOB ITIO3BOJIMT HaA

MNPOTAKCHHUH BCCX 3aHATHI NMOAACPIKUBATE UHTCPEC yHAIINXCA HAa JOCTATOYHO BBICOKOM YPOBHE.

Ha Pa3HbIX 3Tarax Kypca HpOBOAUTCA AUATHOCTUPOBAHUC C LCJIbIO OUCHKH PE3YJIbTATOB

paboTHI.

®opmamMH OTYETHOCTH [0 U3YUYEHHIO TaHHOTO Kypca MOTYT OBITh:

- KOHKYpC (KOJIMYECTBEHHBIN) UNCIIa PEILIEHHBIX 3a]a4;

- noA0Op aBTOPCKUX 3aJay yyalluxcs Mo pa3zeiny, TeMe (C peleHUsIMH);

- COCTaBJICHHE TBOPUYECKUX PACUETHBIX 33/a4 110 pa3IndHbIM TeMaM (Harmpumep «MenuuuHay,
«QKoJ0orus», «XUMHA B OBITY» U T.11.);

- 3a4€T IO pCUHICHUTO 3a1a4.

XHUMHS OTHOCUTCS K TOYHBIM HayKaM, IIO3TOMY YMCHHUC BBITNIOJIHATH KOJIMYCCTBCHHBIC PAaCYCThI
ABJICTCA CYHICCTBCHHBIM 3JIEMCHTOM MMOATOTOBKHU BBIITYCKHUKOB CPCAHUX y‘-Ie6HLIX 3aBelICHUI

10 XUMHUU.



IIpoiinst naHHBIN KypC, y4allHecs CMOT'YT pellaTh 3a1a4y MOBBIILIEHHOTIO YPOBHS CI0KHOCTH U3

COOPHHKOB 3a/1a4 (CM. CIIHCOK JIUTEpaTyphl) Ha 0a3e 3HAHUIN BBIMTYCKHUKA OCHOBHOM IIKOJIBI.

Kypc HanpasiieH Ha yJ10BJIETBOPEHHE II03HABATEIIBHBIX MHTEPECOB YUYAIIUXCSl B PA3JIMYHBIX
00J1acTSIX ACATEIBHOCTH YEI0BEKa, U CIOCOOCTBYET PA3BUTHIO Y IIKOJIBHUKOB

JIF0003HATEIHLHOCTH U HUHTEPECA K XUMHHU.

VY4eOHO — TEMAaTUUYECKUH TUIAH.

No HazBanue TeMbl KonnuectBo Bugsl
/11 YacoB JIEATEIILHOCTH
1 2 3 4
1. | Benenue 1 Bxoanoit
KOHTPOJTb.
2. | KonnmdecTBeHHBIE XapaKTEPUCTHKU 4 Ypok pemenus
BellleCTBa 3a1a4
3. | KonnuecTBeHHbIe XapaKTEPUCTUKH 12 Pemenne 3amau.
XUMHUYECKOTO TIpoIiecca. CamocTrosTenpHas
pabora
YYaIInuXCA.
4. | 3agadu ¢ UCIIOJIL30BAHUEM T'a30BbIX 4 Penrenue 3amau.
3aKOHOB.
5. | PacyeTsl mo ypaBHEHUSIM OKHUCIUTEIHHO- 5 Jleknusi.
BOCCTAHOBUTEIBHBIX PEAKIINN. Pemenue 3anauy.
6. | Pemenne KOMOMHUPOBAHHBIX 3a/1a4. 7 Pewenue 3anay.
CamocrosTenpHas
pabora
YYaIIuXCs.
7. | UtoroBoe 3aHsTHE. 1 Ypok — 3auer.
[Ipe3enTanus
TBOPYECKUX
MIPOCKTOB.

34 yaca.




ConepxaHue U3y4yaemMoro Kypca.
Tema Ne 1. Beenenune. luac.

BxonHast quarHocTHKa ¢ 1eIbI0 BBISCHCHUS YPOBHS 3HAHUH ydaIuXxcs 10

paszaenam:

- OCHOBHBIE (PM3UYECCKIEC U XUMHUYECKNE BETMUNHBI

- OCHOBHBIE TTOHSATHUS ¥ 3aKOHBI XUMUHU;

- CTPOCHHE BEIIECTBA U NIEPUOJIMYCSCKUIN 3aKOH; - TCOPETUICCKUE OCHOBBI
HEOPTaHMYECKON XUMUU; - XUMUS JIEMEHTOB U MX COCTUMHEHUI.

Tema Ne 2. KonmnuecTBeHHBIE XapaKTepUCTUKH BelIecTBa. 4 daca.

-OCHOBHBIC KOJIMYECTBCHHBIC XapaKTEPUCTHUKH BEIICCTBA: KOJIMYECTBO BEIIECTBA,

Macca 1 00beM;

- MaccoBasi, 00beMHasI ¥ MOJIIpHAs JOJIS BEIIEeCTBAa B cMecH. MaccoBast 10
3JIEMEHTAa B COCIMHEHUH; -BBIBOJT (POPMYIT COCTMHEHU.

Tema Ne 3. KonmnuecTBeHHbIE XapaKTEPUCTHKN XUMUYECKOTO mporiecca. 12 4acos.

- pacuet Macchl (00beMa) MPOIYKTa PEAKIIUU 110 U3BECTHOU Macce (W 00heMy)
MCXOJTHOTO BEIIECTBA, COJIEPKAIIETO MPUMECH;

- pacyeT Macchl, 00beMa MPOIYKTa PEAKIIMH, €CITH OJTHO M3 PEarupyroIImx
BEIICCTB JJAHO B N30BITKE;

- pacyeThbl, CBA3aHHBIC C UCIIOJIB30BAHUEM JOJU BBIXO/A MPOJAYKTA PEAKIIHH;

- pacyeThl O TEPMOXUMHYECKUM YPABHEHHSIM PEaKITHil;

- MPOBEJICHUE PACYETOB KOHIICHTPAIIUH PACTBOPA;

- pacyeThbl, CBSI3aHHBIE C MMOJI0KEHUEM METAJIOB B 3JIEKTPOXUMHYECCKOM PSTY
HaINpsHKEHUW METAILIOB.

Tema Ne 4. 3amaun ¢ HCoIb30BaHUEM Ira30BLIX 3aKOHOB. 4 4aca.

- 3aKOH ABOTapo;
- peLIeHue 3a/1a4 C KHEHOPMAaJIbHBIMIW YCIIOBUSIMU;
- MCTIOJIb30BAHME YHUBEPCAIIBHOM ra30BOW MOCTOSHHOM.

Tema No 5. PacyeTsl 1o ypaBHEHHUSIM OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peaKkui. 5 4acoB.
- OKUCJIUTENU U BOCCTAHOBUTEIIH;



- BBIYMCJICHUE CTETIEHH OKUCIICHUS;
- DJIEKTPOHHBIN OanaHc;

- BCICCTBO BBICTYITACT OAHOBPCMCHHO B KAUCCTBC OKUCIUTCIIA 1 BOCCTAHOBUTCILA,

- pC€ak BHYTPUMOJICKYJIAPHOI'O OKHCJICHUA-BOCCTAHOBIICHUA. Tema Ne 6.

Pemnenne KOMOMHUPOBAHHBIX 337a4. / YacoB.

- B CMECH BEIIECTB OJIUH PEAreHT;

- clIy4au 00pa30BaHUs KHCIIBIX COJIEH;

- 3a/1a4M 110 TeMe «MeTauibl ¥ UX CILIaBbD»;

- METO/IbI ITOJIy4E€HHSI HEOPTaHUUECKUX BEILIECTB;

LIETIOYKH MPEBPALIEHUN BEILIECTB.
Tema Ne 7. UToroBsoe 3anarue 1 ugac.

Pemenue oCHOBHBIX TUIIOB PAaCUYCTHBIX 3aJda4.

KaJIeHI[apHO TCMATHYCCKOC INIAaHNPOBAHUC

No ypoka | Tema ypoka Kon - Bo | Mlara nmo | Harano
4acoB IUTaHY baxty
1 Tema Nel BxonHas nquarsHoctuka 1

Tema Ne2 KonnuecTBeHHbIE XapaKTEPUCTUKH BelllecTBa. 4 yaca.

2 -OCHOBHBIE KOJIMYECTBEHHBIC XapaKTePUCTHKH BemecTra: | 1
KOJIMYECTBO BEILIECTBA, Macca U 00BEM;

3 - MaccoBasi, 00beMHasi U MOJISIpHAs JIOJIsl BEIIECTBA B 1
cMmecu. MaccoBas 101 3JIEMEHTA B COeIMHEHHH;

4 -BBIBOJI (POPMYII COEAMHEHUIA. 1

5 O06061eHMe 10 Teme Ne2 1

Tema Ne 3. KonmuecTBeHHbIE XapaKTEPUCTHKH XUMUIECKOTO TPOIIECcCa.

12 yacos.

6 - pacyet Macchl (00beMa) MPOIyKTa PeaKIUU 10

COACPKAIICTO MTPUMECH;

M3BECTHOM Macce (WM 00heMY) UCXOTHOTO BEIECTBA,

1




7 - pacyet macchl (00beMa) MPOIyKTa PEaKIUU 10 1
M3BECTHOM Macce (MM 00beMY) UCXOTHOTO BEIIECTBA,
COJIEPKAIIETO MPHUMECH;

8 - pac4eT Macchl, 00beMa MPOYKTa PEaKIUH, €CIIH OJTHO 1
U3 pearupyoNuX BEIIECTB TaHO B H30BITKE,

9 - pacueT Macchl, 00beMa MPOJIYKTa PEAKIUU, €CIIA OJTHO 1
U3 PearupyoNuX BEIIECTB TaHO B H30BITKE,

10 - pacyeThbl, CBSI3aHHBIC C UCTIOIB30BAHUEM JIOJIH BBIX0J1a 1
NPOJIYKTA PEAKIINH;

11 - pacyeThl, CBSI3aHHBIC C UCTIOIB30BAHUEM JIOJIH BBIX0Ja 1
MPOIYKTA PEAKIUH;

12 - pacyeThl 10 TEPMOXUMHUYCCKUM YpaBHEHHsIM peakiuid; | 1

13 - pacyeThl 10 TEPMOXUMHUYCCKUM YpaBHEHHsIM peakiuid; | 1

14 - IPOBEJICHUE PACYCTOB KOHIICHTPAIMH PACTBOPA; 1

15 - IPOBEJCHUE PACYETOB KOHIIEHTPAIIUU PacTBOPA; 1

16 - pacyeThl, CBSI3aHHBIE C TTOJIOKEHHEM METaJJIOB B 1
IEKTPOXUMHUYECKOM PSITy HAMIPSHKCHUI METAJIIIOB.

17 - pacyeThl, CBS3aHHBIE C MOJOKEHUEM METAIIOB B 1
ANEKTPOXUMHUUYECKOM PsTYy HAMpsHKEHUN METaIlIoB.

TemaNe 4. 3agaun ¢ UCTIOIB30BAHUEM ra30BbIX 3aKOHOB. 4 Haca.

18 - 3aKOH ABOrajpo; 1

19 - peleHue 3a7a4 ¢ «<HEHOPMAIBHBIMIY YCIIOBUSIMU; 1

20 - UCTIOJIb30BaHNE YHUBEPCATbHOM ra30BOM MOCTOSHHOM. 1

21 O606menue mo Tema N3 u Ne4 1

Tema Ne 5. PacueTsl o YpaBHCHHUAM OKHNCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKI_[I/Iﬁ.

5 gacos.




22

- OKHCJIMTCIIN U BOCCTAaHOBUTCIIN,

23 - BEIYMCIICHUE CTCIICHU OKHCJICHHS;
24 - BJICKTPOHHBIN OaJlaHC;
25 - BEIIECTBO BBHICTYIAET OJHOBPEMEHHO B KadecTBE
OKHCITUTENS U BOCCTAHOBUTEIIS;
26 - PEaKIM1 BHYTPUMOJIEKYJISIPHOIO OKUCIICHUS
BOCCTaHOBJICHHUS.
Tema Ne 6. Pemenrie KoMOMHUPOBAHHBIX 33]1a4.
27 - B CMECH BEIIIECTB OJIUH PEareHT;
28 - Cly4an 00pa3oBaHUs KUCIBIX COJIEi;
29 - 33714y 110 TeMe «MeTalibl U UX CIIIaBbl»;
30 - METO/IbI TTOJTyYEHHsI HEOPTAaHUYECKUX BEIIECTB;
31 - IIETIOYKH MTPEBPAIICHH BEIIECTB.
32 [lenouku mpeBpalleHH BEIECTB
33 O6omenne mo Teme Ne6
Tema Ne 7. ItoroBoe 3ansitue 1 yac.
34 Pemienne OCHOBHBIX TUTIOB PACYETHBIX 3a/1a4.

Baxxnplii (hakTOp 0OOYyUECHHS yUaIuxcs perieHuto 3a/1a4 — 3T0 GOpMHUPOBAHNE
oTpeeIeHHOTo anropuTMa AeicTBuil. CoOIt0IeHNne MOCIe10BaTeILHOCTH
JEHCTBUN OpraHU3yeT U HAIPABIISICT ICATCILHOCTD YUaIIeTroCs MPH PEeIIeHUN
3aJ1auu, HE CBA3BIBASI JIOTHKY PACCyKJICHUH, CBOHCTBEHHYIO HHINBHIYAIbBHOMY
MBIIUICHUIO, U B TOXKE BPEMS QJITOPUTM MOXKET ObITh IPUMEHEH K JIFOO0H

Meroauueckue peKOMEHIAIUH.

pacueTHOM 3aaaye.




Xumus — HayKa IIO3HaBaTCJIbHAA, IIOOTOMY I/IHTepeCHLIﬁ ,Z[OHOJIHI/ITeJIBHBIﬁ
MaTCpUual JOJIKCH OPraHUYHO BIICTATHCA B TKAHb KypcCa. XOpOHIO HOILO6paHHI)Ie
PaCHYCTHBIC 3a1a491 ITO3BOJIAIOT OTPA3UTh TCCHYIO CBA3b TCOPUH U IPAKTHKH,
Y6CI[I/ITI)C$I B I[eﬁCTBeHHOCTH 3aKOHOB XUMHYECKOU HAayYKHW U BO3BMOKHOCTHU
HAaY4YHOI'O IIPpCABUICHHUA.

Oco6oe BHUMaHKE MPY TPOBEICHUN 3aHATUI IO KYpCYy CIEYET YIACIUTh
OpraHM3aIK CaMOCTOSATEIBHON pabOTHI yUaIlluXCsl, HAIIPaBJICHHOMN HA pelieHue
MTOCTAaBJIEHHBIX NIEPE HUMH IPOOIIEM.

Ha 3ansatusax KypcCa HC CIICAYCT OTKA3bIBATHCA OT IIOCTAHOBKH 3aHUMATCJIbHBIX
OIIBITOB, MHTCPCCHBIX HCTOPHUICCKHX CI)aKTOB, T € BCCI'O TOI'0, YTO MOXECT OXXUBHUTDH
PaCCMOTPCHHUC IIPOTIPAMMHBIX BOIIPOCOB U COIIGI‘/JICTBOBaTB HpI/IO6peTCHHIO
IMPOYHBIX 3HAHMUU.

JIns peanu3anuu Kypca KelaTesibHO UCnofb3oBaTh KHUTY JILEO. AnnkGepoBoii,
H.C.Pykk «llone3nas xumus: 3agauu 1 uctopun». Kaura npeacrasisier coooit
COOpHUK 3a/1a4 10 XUMHUHU, YCIOBUSI KOTOPBIX HE MPOCTO HAOOP YUCTIOBBIX
BEJINYMH, 2 MAJICHBKHUE PACCKa3bl M0 XUMUU. ABTOPBI CTPEMUIIUCH ClIENIATh UX
WHTEPECHBIMHU U MTOYYHUTEIbHBIMU. B KHUTE MpeICTaBIEHBI 3aa4H 0 pa3ieiiaMm:
- XUMHS YUCTUT, CTUPAET, YOUPAaET;

- cam cebe macrep;

-JIOMAIIIHSIS alTEYKa;

- XMUMHS ¥ KPacoTa;

-XUMHUS HA KyXHE;

- caJioBasi XUMUS;

-XUMHUS U IPUPOJIA;

-XUMUAYECKUUN MY3€EH;

- BEJIMKHE UMEHA, BETUKUE OTKPBITHUSI.

Takue 3a1aun MTOMOTAIOT PACHIMPUTh KPYTO30p YUaIIUuXcsl, ClIOCOOCTBYIOT
Pa3BUTHUIO JIIOOO3HATEILHOCTU U UHTEPECA K XUMUHU.

B xadecTBe 1MAAKTUYECKOTO MaTeprajia MOKHO UCIIOJIb30BaTh: Panenkuit A.M.
JlunakTudeckue MaTepuabl 0 XUMUU 9 KJ1.

3apaunuku: 2400 3agau no xumun / Kyzpmenko H.E.; Epemun B.B./ ; Xumus st
IIKOJILHUKOB U TOCTynaromux B By3bl /Jlunun P.A., Monouko B.A., AanpeeBa
JLJL/.
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Jnnaktnaeckuil Matepua.
[IprMepb! TUITOBBIX 3a1a4.

3agauda Nel. IIpu peHTT€HOCKONMMYECKOM HCCIIEIOBAHUM OpraHMu3Ma YeJI0OBEKa
MIPUMEHSIOT TaK Ha3bIBa€MbIC PEHTTEHOKOHTPACTHEIE BelecTBa. Tak, mepen
MIPOCBEUYMBAHUEM JKEITYAKA TMAIUEHTY JAl0T BBIMUTH CYCIICH3HIO
TPYAHOPACTBOPUMOTO Cylb(ara Oapus, HE MPOMYCKAIOIIET0 PEHTTEHOBCKOE
usznyudenue. Kakue konudecTa okcuaa 0apusi U CEpHON KUCIOTHI MOTPEOYIOTCS
s mosrydenus 100 r cynbdata 6apusi?

* 3amaya No2. [Ipexie uem BBUINTH B KaHAJTU3ALUIO KUJIKUE OTXObI
71a00paTOPHBIX pabOT, CoJIepkKaIUE CONSTHYIO KUCIIOTY, II0JIaraeTcs ux
HEUTpaJIM30BaTh IIEJI0UbI0 (HAPUMEp, TUIPOKCUIOM HATPUS) UIIA COAOU
(xapbonarom HaTpus). Onpenenure Maccbl NaOH u Na,COs, HeoOxouMble 1iis
HeWTpanu3anuu 0Txo10B, coaepxkamux 0,45 mons HCI. Kakoit o0bem raza (nmpu
H.y.) BBIAEIIAETCA [IPU HEUTpaIu3aluy yKa3aHHOIO KOJIMYECTBA OTXOA0B COHOM?

3agaua Ne3. Anrtyan Jlopan JlaBya3be OTKpBLI IPUPOY TOPEHUS PA3TUUHBIX
BEILIECTB B KUCJIOPO/JIE MOCJIE CBOET0 3HAMEHUTOIrO IBEHAAIIATHIHEBHOIO ONbITa. B
ATOM OIIbITE OH CHavaJla JUIMTEIbHOE BPEMsI HArpeBaJl B 3alIasiHHOM peTopTe
HABECKY PTYTH, a TO3xke (U MpHU OoJiee BHICOKON TeMIiepaType) — 00pa3oBaBIIUCS
Ha niepBoM dtarie onbita okcu pryTH (I1). IIpu sTOM BBIIETSAICS KUCTOPOA, U
A.JlaByasne ctan BMecTe ¢ J[xxozedom [Ipuctinu u Kapnowm Illeene
MEPBOOTKPHIBATENIEM ITOTO XUMUYECKOT0 3ieMeHTa. Paccunraiite 00bM
Kuciopoza (mpu H.y), coopanHoro npu paznoxxkenun 108,5 r HgO.

* 3anaya Ned. Baxknelimas mpoOsiema B TPOMBIIIIEHHOM TPOU3BOJICTBE
yA0OpEeHU — MOy4eHUE TaK Ha3bIBAEMOIO «CBA3aHHOrO a30Ta». B Hacrosiee
BpEMsI €€ PeIaloT IMyTeM CHHTE3a aMMHaKa U3 a30Ta u Bogopoaa. Kakoit o0bem
aMMuaka (Tpy H.y.) MOKHO TIOJIYYHTh B 3TOM TIPOIIecce, €I 00BEM UCXOHOTO
Bosopoza paseH 300 51, a mpakTudeckuii BeIxo — 43%7?

3amaua Ne5. Camplit 2¢(eKTUBHBIN CIOCOO 00€3BPEKUBAHUS 3arPsI3HEHHBIX
CTOYHBIX BOJI XMMUYECKUX MPEANPUATHI — 00pabOoTKa MPOMBIILJICHHBIX CTOKOB
BEILIECTBAMU, OCAXKIAIOIIUMH BPEAHBIC MPUMECH B BUE TPYIHOPACTBOPUMBIX
coenuHennid. [Ipu 3TOM peareHT — ocaiuTeh MOXKET 0Ka3aThCs KaK B U30BITKE,
TaK U B HelocTaTke. Bo BTopoM ciryuae, oueBHIHO, TpeOyemasi CTeTIeHb OUYHUCTKH
CTOKOB He OyzAeT nocturnyra. [Ipennpustve moaaer Ha y4acToK BOJIOOYUCTKH
CTOYHYIO BOAy, coaepikaiiyto 3,31 kr uutpara cunna (11). Ocaxaenne kaTHOHOB



CBMHIIA BEyT, 100aBisist K pacTBOpy 1,26 Kr kapOoHaTa HaTpus. Onpeaenure,
KaKoM peareHT, U B KAKOM KOJIMYECTBE B3ST B U30bITKe. Paccunraiite Takke Maccy
BBITIQIAOIIET0 ocaka MajgopactBopumoro PDCOs.

* 3amaua Ne6. B xumudeckoit 1abopaTopuul CIy9aitHO pas3ivui Ha MOy
KOHIICHTPUPOBAHHYIO a30THYIO KHUCIIOTY, cojiepxantyto 0,76 mons HNOs. s
HEUTpaJIM3aIii KUCIOTHI UCIIOJb30BAIM TEXHUUECKUHN Mel, coaepanuii 96%
KapOoHaTa KaibIHs (OCTaIbHOE — JUOKCHU KPEMHUS U IPYTHUE CUITUKATHBIC
MUHepassl). PaccunTaiite Maccy TEXHUYECKOTO Mejia, KOTOPBIM MOTpeOoBancs Ass
00e3BpeKUBAHUS MTPOJTUTON KUCIOTHI. OnpeeuTe Takxke 00BbEM BbIICIUBILIETOCS
JMOKCHUA yriepoaa (pu H.Y).

3agaua No7. B morckax oTBeTa Ha BOIPOC O MPUPOAE APArOLEHHOIO KaMHS
anmasa aurnuickuid xumMuk Cmutcon Tennant B 1797 r ocymiecTBui
noporoctosmui onsIT. OH cxker anmas maccoi 0,033 r B INIOTHO 3aKPBITOM
30JI0TOM THUTJIE C OTBOJIHOM TPYOKOM U 1O KOJIMYECTBY BBIJAECIUBIIETOCS
YTJIEKUCIIOTO Ta3a clieNajl BbIBOJ, YTO KAMEHb LIEJIMKOM COCTOMT U3 yriepojaa u
IIPY HArpeBaHUU CrOPaAeT TOYHO TaK )K€, KaK yroib u rpadut. Paccunraiite
TeroBoi a¢ ekt peakiuu, mpoBegaeHHON C. TeHHAHTOM. ONPEIEIUTE TAK KE
00bEM BBIICJIMBIIETOCS TUOKCU A yriepoaa (mpu H.y). Tepmoxumudeckoe
ypaBHEHHE TOPEHUS aiMa3a B KUCIOPOAE UMEET BUJL

C (amma3) + Oy (1) = CO2 (1) + 396 x]JIx
(TOouHBIEC TaHHBIE OBUTH MOTYYEHBI HAMHOTO TTO3KE)

3agaua Ne8. Jlns 3acoia orypuoB HCHoib3yIOT ?% - 1 BOJHBIN pacTBOP
MOBAapEHHOM coM (XJopuaa HaTpusi). IMEHHO Takoi pacTBOp B JOCTATOYHOM
Mepe MOJABISET KU3HEIEATEILHOCTh 00JI€3HETBOPHBIX MUKPOOOB U TIJIECHEBOTO
rpudKa 1 B TO e BpeMsl HE IPEMSATCTBYET MPOIECCaM MOJIOYHOKUCIIOTO
Oposkenusi. Paccunraiite Maccy coiid U 00beM BOBI JIJIsl TPUTOTOBICHUS 5 11 7% -
r'0 pacTBOpA XJIOPHUAA HATPHS, €CIH €r0 TIOTHOCTh paBHa 1048 I'/n. Beraucnure
MossipHyto kKoHieHTpaiuto NaCl B aTom pacTBope.

3agaua No9. O@panny3ckuii xumuk K.JI.bepromne, uzydas aeiicteue xjaopa Ha
TUAPOKCHUJ] KaJlis B BOAHOM PAacTBOPE, MOJTYUUIT COJIb, HA3BaHHYIO BIOCIICICTBUU
ero umeHeM. Kak nmokasan XuMHYeCKHUM aHaJIn3, B cocTaBe 3Toi coim 31,8%
kanus, 20,0% xyiopa, OCTaIbHOE KUCIOPO. Y CTAaHOBUTE (POPMYITY COJIH,
nonyuenHou K.JIL.beprose.



3amgaga Nel10.B 1630 r. nemenkuit xumuk Morann Pynonsd ['maybep nzyuan
COCTaB BOJIbl MUHEPAJILHOT'O UCTOYHMKA BOM3M Hoilraara u momy4uuin
KpUCTAJIOTHApAT cyibdaTa HaTpus coctaBa Nap,SO4 10H,0. D10 BemecTro.
[TomyuuBIiee Ha3BaHUE «TIIAYOEPOBA COJBY, OKA3JIOCh CHIIBHBIM CITA0UTEIIBHBIM
cpenctBoM. Kpome Toro, kpuctamioruapar cyiibdara HaTpus B 00JIbIIOM
KOJIMYECTBE MPUMEHSIETCS B CTEKJIOBAPEHUH U IPYTUX 00J1aCTIX
MpOMBINIIEHHOCTH. PaccunTaiite Maccy Bofbl M 6€3BOIHOTO Cynb(ara HATpHs,
conepxkammxcs B 322 kr Na;SO4 10 H,0O (kp).






