AHHOTaNUA
K pado4eil mporpaMmme no XuMuu
aisa 10-11 kaaccoB



PaGouast mporpamma y4eOHOTO ipenMera « XUMHsD Ha YPOBHE CpeaHETOo (ITOJIHOTO0) O0IIero 00-
pa3oBaHMs COCTaBJIIEHA HA OCHOBE:
-TpeboBaHuil (erepaibHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHJapTa CpeAHero (ImoJ-
HOT0) 0011eT0 00pa30BaHNUS;
- IPUMEPHOU IPOrPaMMBbI CpeTHETO (TIOJIHOTO) O0IIero 00pa3oBaHus MO XUMHH; [ | TpeOoBaHUM
K OCHAIIEHUIO 00pa30BaTEIbHOIO MPOIEcca B COOTBETCTBUU C CONEPKATEIbHBIM HAIOJIHEHUEM
yueOHbIX nmpeameroB OI'OC;
- aBTOPCKOM ITPOrpaMMBI:
—Epemun B. B., Ky3bmenko H. E., Tepenun B. U., Ipo3nos A. A., Jlyuun B. B. Xumus 10
KJacc (yriyOJeHHBIN YPOBEHD);
—Epemun B. B., Ky3smenkoH. E., [Ipo3nos A. A., Jlyaun B. B. Xumus 11 knacc (yrmy6meH-
HBI YPOBEHB).
[lenu peanu3anuu MPOrpPaMMBbI: JOCTHIKEHHE YYallUMHCS PE3YyJbTaTOB H3ydeHHUs Yy4eOHOTo
npeaMera « XMMUs» B COOTBETCTBUHU C TPEOOBAHMSIMH, yYTBEPKICHHBIME DenepaibHBIM ToCy-
JAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM CPEIHEro 00IIero oOpa3oBaHus.

JlesiTenbHOCTH 00PA30BATENBLHOTO YUPEKICHUS 00111ero 00pa3oBaHus B 00yYCHUU XUMHUHI

B cpeAHei (MoiaHoM) o0mel mKoie JomKHA ObITh HallpaBlieHa Ha JOCTHKEHHE O00yUYarolUMUCs
CIIEYIOIIMX JINYHOCTHBIX PE3YyIbTaTOB:

1) B IEHHOCTHO-OPHEHTALIMOHHON chepe — YyBCTBO FOPAOCTHU 32 POCCUUCKYIO XUMUYE-
CKYIO HayKy, TYMaHH3M, I1eJIeyCTPEMIIEHHOCTb, BOCIIUTAHUE OTBETCTBEHHOI0 OTHOIICHUS K MPHU-
poze, oco3HaHHWEe HEOOXOIUMOCTH 3aIUTHI OKPYKAIOIIEH Cpelbl, CTPEMIICHUE K 3I0pPOBOMY 00-
pasy Ku3HH;

2) B TpyHOBOil cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HaibHEiIIel oOpa3zoBa-
TEJBHOW WM TPO(PECCUOHATBHON TPACKTOPHH;

3) B mo3HaBaTeNbHON (KOTHUTUBHOW, MHTEIJICKTYaIbHOW) chepe — yMEHHE YIpaBIsTh
CBOEH IMMO3HABATENIBHOW JEATEIbHOCTHI0. MeTanpeAMETHbIMU PE3yJIbTaTaMU OCBOEHUS BBITYCK-
HUKaMU
cpenHel (MoMHOM) 001Iel KOl TPOTPaMMBI 110 XUMUU SBIISIOTCS:

1) ucnonb30BaHWE YMEHHMI M HAaBBIKOB PA3JIMYHBIX BHUJIOB MO3HABATEIBHOMN JEATEIbHO-
CTH, IPUMEHEHUH OCHOBHBIX METOJOB MO3HAHUS (CUCTEMHO-UH(GOPMAITMOHHBIA aHAIN3, MOJE-
JUPOBAHUE) JIJISI U3YUEHUS PA3TMYHBIX CTOPOH OKpYKAIOIeH AeHCTBUTEILHOCTH;

2) UCTIOJIb30BAaHNE OCHOBHBIX MHTEIUICKTYAIBHBIX OTEpalnii: popMynnpoBaHue TUIIOTE3,
aHaJdu3 ¥ CHUHTE3, CpaBHEHHE, O00OIIEHHEe, CHUCTeMaTU3allvs, BBISBICHHUE MPUYUMHHO-
CJIE/ICTBEHHBIX CBSA3€H, IOUCK aHAJIOIOB;

3) yMeHue TeHepHpOBaTh UJIEH U OMPEIENATh CPEICTBA, HEOOXOIUMBIC I UX pealu3a-
1Y

4) yMeHue OmpeeNaTh MU U 3a/1a4l ACSITeIbHOCTH, BRIOMPATh CPEICTBA peaIU3aIiH
[IEJTM ¥ IPUMEHSITh UX Ha MTPAKTHUKE;

5) UCTONb30BaHUE PA3TUYHBIX UCTOYHHKOB JIJISl TTOTYUYEHHUS XUMHUUECKOW HWH(POPMAIIHH,
MOHUMAaHWE 3aBUCUMOCTH COJIEpKaHMUsI U (POPMBI TIpeACTaBICHHS] WH(POpPMAIIMK OT 1ieTeld KOM-
MyHUKAIMH U aJipecaTa.

B obnacTtu mpenMeTHBIX pe3yibTaToB 00pa3oBaTeNbHOE YUPEXKISHUE 00IIero oopa3ona-
HUS MIPEIOCTABISECT YYCHHUKY BO3MOKHOCTh Ha CTYNEHU CPeAHEro (MOJTHOro) obiero oopazona-
HUS TIpU
M3YUYEHUU XUMUU HAyUYUTHCS:

A) Ha 6a30BOM YpPOBHE B ITO3HABATEIBHOU cepe:

1) naBaTh onpeaeneHus U3yYEeHHbBIX TOHSATHI;



2) onMchIBaTh JEMOHCTPALIMOHHBIE M CAMOCTOSITEILHO NTPOBEACHHBIE SKCIICPUMEHTBI, UC-
N0JIb3YS JJI1 TOrO €CTECTBEHHBIN (PyCCKUM, POJIHOM) SA3bIK U SA3bIK XUMUH;

3) onMchIBaTh U pas3inyaTh HW3Y4YEHHbIE KJIACChl HEOPTaHWYECKUX M OPraHUYECKHUX CO-
€AMHEHUN, XMMUUYECKUE PEAKIINH;

4) xnaccupuIpPoOBaTh U3yUYECHHBIE OOBEKTHI U SIBICHUS;

5) HaOIOAATh IEMOHCTPUPYEMBIE U CAMOCTOSATENBHO IIPOBOAUMBIE OIBITHI, XUMUYECKHE
peaKLMH, MPOTEKAIOLINE B IPUPOJE U B OBITY;

6) nenaTh BBIBOABI U YMO3AKJIIOYEHUS U3 HAOIIONEHHUH, U3YYEHHBIX XMMUUYECKUX 3aKO-
HOMEPHOCTEH, IIPOrHO3UPOBATh CBOWCTBA HEM3YYECHHBIX BEIECTB II0 AHAJIOTHMU CO CBOMCTBAMU
U3YYEHHBIX;

7) CTpyKTypUpOBaTh N3Y4YEHHBII MaTepHall;

8) MHTEepIPETUPOBATh XMMHUECKYIO HH(OPMALIKIO, IOJYUYEHHYIO U3 APYTUX UCTOUYHUKOB;

9) onuchIBaTh CTPOCHHE ATOMOB AJIEMEHTOB [—IV mepuonoB ¢ MCIOIB30BAHUEM IJICK-
TPOHHBIX KOH(UTypaIiii aTOMOB;

10) monenupoBaTh CTPOCHHE HMPOCTEHIINX MOJIEKYJ HEOPraHMYECKHMX M OPraHUYeCKHUX
BEIIIECTB, KPUCTAJUIOB; B IIEHHOCTHO-OPUEHTALIMOHHOH cdepe: aHaIu3UpoBaTh U OLICHUBATH I10-
CJIEAICTBUA JJISl OKpYXaroleil cpelibl OBITOBOM M NPOU3BOACTBEHHOMN JEATEIBHOCTH YeJOBEKa,
CBSI3aHHOM C 1epepabOTKON BELIECTB.

b) Ha yriiybnenHoM ypoBHe:

1) naBath onpeaesieHUust U3y4YECHHBIX MOHSITHIA;

2) onuChIBaTh IEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO IIPOBEICHHbBIE AKCIIEPUMEHTBI, HC-
HOJIb3Ysl U1 3TOT'0 €CTECTBEHHBIN (PYyCCKUM, pOJTHOMN) SI3BIK U SI3bIK XMMUU;

3) OOBSICHATH CTPOCHHE U CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPraHMYECKMX M OpraHuye-
CKMX COCJIMHEHUMH;

4) xnaccupuIpoBaTh U3yUYEHHbIE OOBEKTHI U SIBICHUS;

5) HabmOaTh IEMOHCTPUPYEMbBIE U CAMOCTOSITEIBHO MPOBOANMBIE OIBITHI, XUMHUYECKUE
peakuuu, NpoTeKaroie B IPUPOJE U B OBITY;

6) uccienoBaTh CBOMCTBA HEOPraHWYECKUX M OPraHUYECKHX BELIECTB, OMPENENSITh MX
MPUHAJJIEKHOCTh K OCHOBHBIM KJIacCaM COEIMHEHUM;

7) 00001maTh 3HAaHUS U JieJaTh 0OOCHOBAaHHBIE BBIBOJIbI O 3aKOHOMEPHOCTSIX M3MEHEHUS
CBOICTB BEILIECTB;

8) cTpyKTypHupoBaTh yueOHYI0 HH(pOpMAIHIO;

9) uHTEpIpEeTUpOBaTh UHPOPMALIUIO, MOIYUYEHHYIO M3 JPYTUX HUCTOYHHUKOB, OIICHUBATh
€€ Hay4YHYIO JOCTOBEPHOCTb;

10) OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMUMHUYECKHUX peaklui, MpOTrHO3UPOBATH
BO3MOXXHOCTh UX MPOTEKaHHS Ha OCHOBE 3HAHHUI O CTPOEHUU BEILECTBA M 3aKOHOB TEPMOJMHA-
MUKH;

11) 0OBsICHATH cTpoeHUEe aToMOB AyeMeHTOB [—IV mepuosna ¢ ucnonb30BaHMEM AIIEK-
TPOHHBIX KOH(HUTYpaIHii aTOMOB;

12) MonenupoBaTh CTPOEHHE MPOCTEUIINX MOJIEKYJ] HEOPraHMYECKHMX M OPraHUYEeCKHUX
BELIECTB, KPUCTAILJIOB;

13) mpoBOAUTH pacueTsl 0 XUMUYECKUM (OpPMYyJIaM U YpaBHEHUSIM;

14) xapakTepu30BaTh U3YYECHHBIC TCOPHH;

15) camocrosiTenbHO AOOBIBAaTH HOBOE NJisi c€0S XMMHYECKOE 3HAHHWE, WCIOJB3YS s
9TOr0 JOCTYIHBIE UCTOYHUKH MH(OpPMALMK; B LIEHHOCTHO-OPUEHTALMOHHON cdepe: MPOrHo3u-



pOBaTh, aHAJM3UPOBATh U OLICHUBATh MTOCIEACTBUSA Ui OKPYXKArOIeH cpeibl OBITOBOI U IPOM3-
BOJICTBEHHOH JIETEILHOCTH YEJIOBEKA, CBA3aHHOMN C MepepabOoTKOI BEIIECTB;

16) caMOCTOSTENHHO MJIAHUPOBATH U MPOBOIUTH XUMHUECKUH IKCIEPUMEHT, COOII0aas
npaBuia 6e30macHoi paboThl C BelleCTBaMU U J1a00paTOPHBIM 000py10BaHUEM;

17) oka3pIBaTh MEPBYIO MOMOIb IPU OTPABICHUSX, OXKOTaxX U APYTrUX TpaBMax, CBA3aH-
HBIX C BEIECTBAMHM U JIAOOPATOPHBIM 00OPYJOBAHUEM.

Copnepsxkanue pas3gesioB M TeM Y4eOHOTro Kypca
10 kaacc (3 4 B Henearo, Beero 102 4, u3 HuUX 3 4—pe3epBHOE BpeMs)

Tema 1. IloBTopenue u yriayoJenne 3Hanui (18y)

ATOMHO-MOJIEKYJISIpDHOE ydeHHe. BelecTBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.
KauecTBeHHBIM M KOJIMYECTBEHHBIM COCTaB BeleCTBA. MOJISIpHAsE U OTHOCHTEIIBHAsS MOJIEKY-
JsipHasi Macchl BemecTBa. MoJibHasL T0JIsl K1 MaccoBast 10151 JIEMEHTA B BEIIECTBE.

Crpoenne atoma. ATomHass opoutanb. [IpaBuia 3amoaHEHHs 3JIEKTPOHAMU aTOMHBIX OpOuTa-
neii. BanentHble snexTponsl. [lepuoanueckuil 3akoH. @opMyIHpoOBKa 3aKOHA B CBETE COBpE-
MEHHBIX MPEJICTABIEHUNA O CTPOEHUH aToMa. VI3MEHEHUE CBOMCTB 3JIEMEHTOB U UX COCIUHEHUMN
B [IEPUO/JIAX U TpymIax.

XuMHYecKas CBsi3b. DJNEKTPOOTPULIATENbHOCTh. Buabl XxuMudeckoii cBsa3u. Monnas cBsasb. Ko-
BaJICHTHAs HEMOJIApHAs M mojsipHas cBsi3b. OOMEHHBIM U JOHOPHO-aKUENTOPHBIA MEXaHU3M
0o0pa3oBaHMUsl KOBAJIECHTHOM MOJSPHOHN cBsi3u. ['eomeTpusi Mosekynbl. Meraminyeckas CBS3b.
BonoponHasi cBsi3b. ArperatHble COCTOSIHHMSI BEIIECTBA. T[HIbl KPUCTAIUIMYECKUX PEIIECTOK:
aTOMHas1, MOJIEKYJISIpHAs, HOHHAs, METAJUIMYECKasl.

Pacuets! mo ¢opmynam u ypaBHeHUsIM peakuuid. ['a3oBbie 3akoHbl. YpaBHeHue Knaiinepona—
MenneneeBa. 3akoH ABoraapo. 3akoH 00BEeMHBIX OTHOIIEHUH. OTHOCUTENbHAS TUIOTHOCTH Ta-
30B.

Knaccudukanuss XuMUYECKUX PEaKIUi MO pa3IMYHbIM TpU3HAKaM CpaBHEHHs. V3MeHeHue
CTENEHU OKHUCIICHUS 3JIEMEHTOB B COEAUHEHUIX. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIIH.
Oxucnenue u BoccraHoBiaeHHe. OKUCINUTENN U BOCCTAHOBUTENIN. MeTOo/ 37IEeKTpOHHOr0 OaaH-
ca. [lepmanranar kanust Kak OKHCIIUTEb.

Baxueiimme kiaccbl HEOPraHMYECKUX BEIIECTB. | eHeTHYecKas: CBA3b MEXAY KIacCaMH HEOop-
TaHUYeCKUX coeqnHeHuid. Peakiuu nonnoro oomena. ['maponus. pH cpensl.

PactBopbl. CriocoObl BeIpakeHHsI KOJIMYECTBEHHOI'O COCTaBa pacTBopa: MaccoBas J1oJs (IIpo-
[IEHTHas] KOHIIEHTpaIusl), MOJsipHas KoHueHTpauus. Kommounnsie pactBopsl. Ddpdext Tunna-
ns. Koarynsauus. Cunepesuc. KommekcHele coennaenus. CoctaB KOMIUIEKCHOTO MOHA: KOM-
TIeKcooOpaszoBatenb, TUuranasl. KoopauHamuonHoe yuciio. HoMeHkmaTypa KOMIIEKCHBIX CO-
eIUHEHUN.

JleMoHCTpaLum.

1. O6pa3ibl BelecTB MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUSI.

2. Bo3ronka noja.

3. Onpenenenrie KUCIOTHOCTH CPebl IPH MIOMOIIM WHIUKATOPOB.

4. O¢pdexr Tunnans.

5. O6pa3oBaHre KOMIUIEKCHBIX COCTMHEHHH MEPEXO0IHBIX METAJIJIOB.

JlabopaTopHbIe ONBITHI.

1. Peakuinu noHHOTO OOMEHa.

2. CBolCTBa KOJUIOUIHBIX PACTBOPOB.

3. 'maponus conen.

4. IlomydeHue U CBOMCTBA KOMIUIEKCHBIX COCAMHEHUM.

IpakTnyeckasi padbora Ne 1. BeinonHeHre SKCIIEpUMEHTAIBHBIX 3a/1a4 10 TeMe «PeakinoH-
Hasi CIIOCOOHOCTD BEIIECTB B PACTBOPAX».

KonTpoasnas padora Nel no teme « OCHOBBI XUMUW.



Tema 2. OcHOBHbBIE NOHATHUSI OPraHnyeckoii xumum (134)

[Tpeamer opranndeckoit XxuMuu. OcoOOEHHOCTH OpPraHMYECKUX BEIIECTB. 3HAUEHUE OpraHuye-
ckoil xumuu. [IpuunHbl MHOrooOpa3us OpraHMYECKUX BELIECTB. YTJIEPOJIHBIM CKEJET, €ro TH-
bl [UKJIMYECKUE, anuKinyeckre. KapOouukianueckue U reTepoluKiInIeckie cKesneTsl. Buipl
CBs3€H B MOJIEKYJIaX OPraHMYECKHUX BEIECTB: OAVHApHbIC, JBOMHBIC, TpOHHBIC. M3MeHeHME
JHEPruu CBI3ed MEXKIY aTOMaMHU YIVIEpOJa MPU YBEINYCHUHM KpaTHOCTU cBs3U. HachlmeHHbie
Y HEHACBIILICHHBIEC COCIMHECHMUS.

DJEeKTPOHHOE CTPOCHUE U XMMUYECKHE CBSI3U aroMa yriepoaa. I'mbpuausauus opoutanel, ee
TUMBI 171 OPTAaHUYECKUX COeMUHEHHit: sp°, sp?, sp. O6pa3oBaHue G- U T-CBA3EH B MOJNEKyIax
OpPraHMYECKHUX COCIUHECHUM.

OcCHOBHBIE IT0JIOKEHUSI CTPYKTYPHOU TEOPUH OPraHUYECKUX COEAMHEHUNH. XUMUYECKOE CTPOE-
Hue. CtpykrypHas ¢opmyna. CTpyKTypHas U NPOCTPAaHCTBEHHas u3zomepus. Vzomepus yrie-
poasoro ckenera. M3omepus nonoxkeHus. MexkiaccoBas u3zoMepusa. Buabl npocTpaHCTBEH-
HOM m3oMepuu. Onrtuueckas nzomepus. ONTHYECKUE aHTUIOAbL. XUPaIbHOCTh. XHUpaJIbHbIE U
axXUpPAIbHBIE MOJIEKYJIBI.

['eomerpuueckast uzomepust (yuc-, mpanc-uzomepus). I'omonorus. I'omonoru. I'omonoruye-
CKast pa3HOCTb. ['oMonornyeckue psiasl.

OnexTpoHHble dpdexTsl. CriocoOsl 3anuceil peakiuii B oprannueckoil xumun. Cxema u ypas-
HEHHe. YCIOBHA MpoBeaeHus peakuuii. Kiaccudukanms peakuuid OpraHu4ecKux BEHIECTB 110
CTPYKTYpPHOMY IPHU3HAKY: 3aMELICHHE, IPUCOCINHEHUE, OTIIEIUICHHE. MexaHu3Mbl peaKiuil.
Crioco0b1 pa3psiBa CBsI3U yriepoa-yriaepona. CBoOOAHbBIE panuKaibl, HyKI€O(PMIbl U IEKTPO-
buUIBI.

Knaccugukarus opraHudeckux BemecTB U peakiuii. OCHOBHBIE KJIACCHI OPraHUYECKUX COE/IH-
HeHud. Knaccugukanus opraHM4ecKux COeIMHEHHH M0 (YHKUMOHAIbHBIM IpynmnaM. DJek-
TPOHHOE CTPOEHHE OPraHMYECKUX BEIEeCTB. B3auMHOe BiIMsSHUE aTOMOB M rpymnn aTomoB. MH-
JOYKTUBHBIM U Me3oMepHbIi 3¢ ¢exThl. [IpencraBnenne o pesonance. Homenknarypa opranu-
YECKUX BelIeCTB. MeXayHapoJaHas (CUCTeMaThyecKas) HOMEHKJIAaTypa OpPraHWYeCKUX Be-
LIECTB, €€ NPUHIUINBL. PannoHanbHas HOMEHKIAaTypa. OKHCIEHNE U BOCCTAHOBIIEHUE B Opra-
HUYECKON XUMUH.

JemoncTpanuu. 1. Mozaenu opraHn4ecKux MOJIEKYJI.

Tema 3. YrueBoaopoasl (25 41)

A 1 x a H bl. CTpoeHue MosekyJibl MeTaHa. [lonstue o konpopmanusax. O01mas xapakTepucTu-
Ka KJjlacca, (pu3nueckue U XMMHUYECKHe CBOICTBA (rOpeHue, KaTaIuTHIECKOEe OKUCIIEHUE, Tajo-
TeHUPOBAaHUE, HUTPOBAHUE, KPEKUHT, MUPOJIN3). MeXaHn3M peakuu XJOPHUPOBaHUS METaHa.
Anxkanbsl B npupojie. CHHTETHUECKHE CIIOCOObI MOMYYEeHUs alKaHOB. MeTo/bl MOJIydYeHHs all-
KaHOB W3 aJIKWJITaJoreHuI0B (peakinus Bropia), 1ekapOOKCHINPOBAHUEM COJIEH KapOOHOBBIX
KHCJIOT U BJIEKTPOJIU30M PaCTBOPOB cosiel KapOOHOBBIX KHCIOT. [I[puMeHeHune ajaKaHoB.
ITukmoank aH bl. OOmas xapakTepucTHKa Kiacca, pu3nyeckue cBorcTBa. Buasl nzome-
pun. HampsokeHHbIE M HEHANPsSKEHHBbIE LIUKIIbl. XMMUYECKHE CBOMCTBA IIMKJIONpOIIaHa (rope-
HUE, THAPUPOBAHUE, TPUCOETUHEHHNE TaJIOTEHOB, FAJIOT€HOBOIOPOAOB, BOJIbI) U IIUKJIOreKCaHa
(ropeHue, XJopupoBaHHe, HUTpoBaHue). [lonydyeHne HUKIOANKaHOB U3 aJIKaHOB U JMTrayiore-
HaJIKaHOB.

A 1 k e H . O0mas xapakrepuctuka kiacca. CTpoeHHEe MOJIEKYJNbl dTHIIeHa. PU3nUecKue
CBOMCTBA AJIKEHOB. ['eoMeTpruecKkas n30Mepusl aIKEHOB. XMMUYECKHAE CBOMCTBA AJIKEHOB. Pe-
aKIIMY MPUCOEIUHEHUS 110 KPaTHOW CBSI3M — TUAPUPOBAHUE, TAJIOT€HUPOBAHKE, THAPOrajore-
HUpoBaHue, ruapatanus. [IpaBuno MapkoBHHKOBa U €ro OOBSCHEHHE C TOUKH 3PEHHS DJIEK-
TPOHHOM Teopuu. BzaumozeiicTBue ankeHoB ¢ OpOMOM U XJIOPOM B ra3oBoi (pa3e MM Ha CBe-
Ty. OKHCIICHHE aJKEHOB (FOpEHME, OKUCIIEHHE KUCJIOPOAOM B MPHUCYTCTBHM XJOpHJA Majja-
T¥sl, TIOJ] IeicTBUEM cepebpa, OKUCIIEHHE TOPSYUM MOJKHUCICHHBIM pacTBOPOM I€pMaHTaHaTa



Kanus, okuciaeHue no Baruepy). [lomumepusanus. [lonmydyenne ankeHOB U3 aJIKaHOB, aJIKHJITa-
JIOTEHU/I0B U IUTAJIOT€HaJIKaHOoB. [I[puMeHeHune 3TuieHa 1 NponuieHa.

A 11k anaue H bl Knaccudukanusi 1ueHOBBIX yrieBo1opoaoB. ConpskeHHble aueHbl. Ousu-
YECKHUE U XMMHUYECKHUE CBOMCTBA JUBUHMIIA W u3omnpeHa. 1,2- u 1,4-npucoenunenue. [lomume-
puzanusi. Kayuyku. Bynkanuzanus kayuykoB. Pe3una u 36ouut. Cunre3 Oytanuena u3 Oytana
Y 3TAHOJIA.

A 1 x u H bl. O61mas xapakrepuctuka. CTpoeHre MOJIEKyIbI aneTuieHa. Gu3nyeckue u XuMu-
YeCKHE CBOMCTBA @JIKMHOB. Peakiuu MpUCOEAMHEHUs TaJOTe€HOB, TaJOr€HOBOJOPOIOB, BOABI.
I'mppupoBanue. Tpumepuszanus u quMepusanus auetuieHa. KucioTHbele cBOWCTBAa aJIKHUHOB €
KOHIIEBOM TPOMHOM CBs3bI0. AlleTWinbl. OKUCICHUE ATKWHOB PACTBOPOM IEpMaHraHaTa Ka-
musi. [Ipumenenue anerwiena. KapOuaueiid MeToj monydenus auetwieHa. [luponus merana.
CuHTE3 aJKNHOB AJIKMJIMPOBAHUEM alleTUIIUIOB.

A p e H bl [lonstae 06 apomarnunocTu. [IpaBuno Xrwokkens. beH301 — cTpoeHue MOJIEKYIIbI,
¢uznueckue cpoiictBa. ['oMonornueckuit pan Oenzona. M3omepus nu3amenieHHbIX OEH30JI0B
Ha IpUMepe KCUooB. Peakiuu 3aMenienrsi B 0€H30JIbHOM sipe (TaloreHupOBaHKe, HUTPOBaA-
HUe, ATKWIMpoBaHue). Peakn nprcoennueHns K 6eH30y (THAPHUPOBAHKE, XJIOPHPOBAHNE HA
cBeTy). OcoOeHHOCTH XUMUH ankuiIbeH3050B. [IpaBuna opreHTanny 3aMecTUTENel B peaKiu-
AX 3aMmeleHus. bpomupoBanne n HUTpoBaHHE TOyosda. OKHCIECHHE aTKWIOECH30JI0B PAacTBO-
pOM TepMaHraHata Kanus. ['anoreHupoBanue ankuioeH30710B B 00KOByo 1emnb. Peakuus Brop-
na—®duTTHra KaKk MeToJ] CHHTEe3a ANKHI0eH3010B. CTHPOJ KaK MpHUMEp HEMpeaesbHOTO apo-
MaTUYECKOI'O COEAMHEHUSI.

[lpupOTHBEUCTOYHHUKHUYTIEBOLOP OO B. [IpupoaHsiit u momyTHEIN HEPTIHBIE
ras3bl, ©IX COCTaB, Ucnoib30Banue. HeTh kak cmech yriieBoaopoaoB. IlepBuunas u BTopudHas
nepepaborka HepTu. Pudopmunr. KameHHBIH yroms.
'eHeTHUYeCKasICBA3ZbBMEXKAYPA3IUUYHBIMUKIACCAaMUYTJIEBOJOPOJ
o B. KauecTBeHHbIE peakI[uu Ha HEMpeeIbHbIE YIIIEBOJOPOIbI.
['anoreHonpou3BOAHBIEYTJIEBOLODO O B. Peakiuu 3aMenieHys rajoreHa Ha
TUAPOKCHII, HUTPOTpyMIly, IuaHorpynmy. JleiicTBMe Ha Trajlor€HIpPOU3BOJHBIE BOJHOTO H
CIHMPTOBOTO pacTBopa mienour. CpaBHEHUE PEAKIMOHHOM CIOCOOHOCTH alKWi-, BUHMUI-, (e-
HWI- U OeH3WIragoreHu10B. Mcrnoap30BaHue rajoreH Npou3BOIHbIX B ObITY, TEXHUKE U B CUH-
te3e. [lonsaTre 0 MarHuioprannyeckux coennHeHusx. [lonydenne ankaHoB BOCCTaHOBJIEHUEM
MOJIaJIKaHOB MOJI0BOJOPOJIOM. Maznutiopeanuieckue coeOuHeHusl.

JleMoHCTpal UK.

1. BpoMupoBaHue rekcaHa Ha CBETY.

2. 'opeHue MeTaHa, STUJIEHA, alleTUIICHA.

3. OTHolIEHNE MeTaHa, 3TUJIEHA, alleTUIeHa U OeH30J1a K pacTBOpaM IepMaHraHara Kajlus U
OpoMHOIi Bofe.

4. OkucieHre ToayoJia paCTBOPOM ITEpMAHTaHATa KaJIHsl.

5. llonyueHue STUIICHA peakluel AeTUApaTaIllii dTaHOJa, alleTHIIeHa —THAPOIU30M KapOuaa
KaJIBITHSI.

6. [lonydeHue cTuposa AenoJIMMepU3aUeil MOIUCTUPOIIA U UCIIBITAHUE €r0 OTHOLIEHHUS K pac-
TBOpPY IIepMaHraHaTa Kajusl.

JlabopaTopHsblie onbITbl. COCTaBIEHUE MOJENIEH MOJIEKYJI aJIKaHOB. B3anMopelicTBHUEe alnKaHOB
¢ 6pomom. CocTaBieHHE MOJIeTIeH MOJICKYJT HEMTPEACIbHBIX COCTMHECHHM.

IIpakTuyeckas pa6ora Ne 2. CocraBieHrne MoJelIeld MOJIEKYJT YIIIEBOJOPOIOB.
IIpakTuyeckasi padora Ne 3. [TosrydeHue >THIICHA U OTIBITHI C HAM.

Kountpoabsnas padora Ne 2 no teMe «YTI€BOAOPOABD.

Tema 4. Kuciaopoacoaep:kammue opranndeckue coexunenus (19q)

C nu p T bI. HoMeHnkiatypa u uzomepusi ciupToB. TOKCHYECKOE IEMCTBUE HA OPraHU3M MeTa-
HojJa ¥ dTaHoiia. dusudueckue CBOUCTBA NpEaACIIbHBIX OJHOATOMHBIX CIIMPTOB. XUMHYECKHE
CBOICTBa CIMPTOB (KUCIOTHBIE CBOICTBa, peaklUUU 3aMELIEHUS THIPOKCUIBLHOW TPYIIbl Ha



raJloreH, MeKMOJIEKYJISIpHAs. U BHYTPUMOJIEKYJISIpHAs AeTUApATAIs, OKUCICHNUE, PeaKlIUU yT-
JEBOJAOPOAHOTO paguKana). AJIKOToyiATeL. [ Haponus, ankuiaupoBaHue (CUHTE3 MPOCTHIX d(Pu-
poB 1o Bumbsmcony). [IpombllieHHBI CHHTE3 MeTaHOJa. MHOTOAaTOMHBIC CIMPTHI. JTH-
JICHTJIMKOJb M TJIMIEPUH, UX (PU3NYECKUEe U XUMUYecKue cBorcTBa. CHHTE3 TUOKCaHa U3 ITH-
JCHTIUKOIA. TOKCUYHOCTD 3TUJICHIJIMKOIA. KauecTBeHHas! peakiiusi HA MHOTOAaTOMHBIE CIIHP-
ThI. [IpocThie 3puphl Kak H30MeEpHI NPEACTbHBIX OJHOATOMHBIX cUpPTOB. CpaBHEHHE UX (PHU3H-
YECKUX U XMMUYECKUX CBOMCTB CO cnupTaMu. Peakius pacuienieHus mpocThix 3(pupoB noao-
BOJIOPOJIOM.

@ e H o 1 bl. HoMeHkaTypa u uzomepus. BzanMHoe BIusiHuE rpyIinn aToMOB Ha npumepe de-
HoJja. dusnueckre U XMMUYECKHE CBOMCTBA (heHoIa M Kpe3oioB. KucnorHeie cBoiicTBa ¢eHo-
JIOB B CpPaBHEHHH CO cnupTamH. Peakiuu 3amenieHus: B O€H30IbHOM KOJblle (TaJoreHupoBa-
Hue, HuTpoBaHue). Okucnenue ¢peHonoB. KadecrBennrie peakuun Ha GeHon. [Ipumenenue de-
HOJIA.

KapOboHUuIBbHB€COEIHHEHH 1. DIEKTPOHHOE CTPOCHHE KapOOHUIBHOM TPYIIIIHI.
Anpaerupl U KeToHBL. DuU3nYeckue cBoMCTBa opManbaeruia, aneraibaeruaa, aneTona. [lo-
HAMUE 0 Kemo-eHOIbHOU Maymomepuu KapoOOHUlIbHbIX coeouneHuu. Peakiiuy npucoeuHeHMsI
BOJIbI, CHUPTOB, IIMAHOBOOPO/Ia U ruApocyibhuTa HaTpus. CpaBHEHHE PEaKIMOHHON CIIOCO0-
HOCTHU aJIbJAECTUAOB U KETOHOB B PEAKIMUAX NMPUCOECTUHEHUS. Peakiuu 3amerieHyst aroMmoB BO-
JI0poJia TpH O-yTJIepoTHOM aToMe Ha rajoreH. [lonmumepusanus Gopmanpaeruaa u ameraibae-
ruga. Cunmes cnupmos 83aumooelicmauem KapOoHUIbHbIX coeOuHeHull ¢ peakmueom I punvsi-
pa. Oxucnenne KapOOHWIBHBIX coeAnHEeHUN. CpaBHEHUE OKUCICHMS albJETUI0B U KETOHOB.
BoccranoBnenue kapOOHMIIBHBIX COEAMHEHUN B cMpThl. KadecTBeHHbIE peakluu Ha alibje-
TUAHYIO Tpynny. Peakyuu anb0016Ho-KpomoHosot konoencayuu. OcodeHHOCTH hopMabie-
runa. Peakuus ¢popmanpaeruna ¢ GpeHomom.

KapOoHOBBI €KHUCITOT Bl DISKTPOHHOE CTPOCHHUE KApOOKCHIIbHOM rpymmbl. ['omomnoru-
YECKUH psil IpeebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. PU3MUecKre cBOHCTBa KapOo-
HOBBIX KUCJIOT Ha IPUMEPE MyPaBbUHOM, YKCYCHOM, TPOIIMOHOBOM, NAJIbMUTUHOBOU U CT€apHu-
HOBOW KHMCIIOT. XMMUYECKHE CBOWCTBA KApOOHOBBIX KUCIOT. KHCIOTHBIE CBONCTBA (M3MEHEHHE
OKpacKHl MHAUKATOPOB, PEAKI[MU C AKTUBHBIMU METAJJIAMU, OCHOBHBIMU OKCHJIaMH, OCHOBAHH-
AMHU, coisiMu). MI3MeHeHue cuibl KapOOHOBBIX KUCIIOT IPU BBEIEHUU JOHOPHBIX U aKLENnTop-
HBIX 3aMecTuTeseil. B3anmopeiicTBue kapOOHOBBIX KHCIOT CO CIUPTamMH (peakuus d3Tepudu-
Kauuu). ['anorennpoBanyrie KapOOHOBBIX KHUCIOT B OOKOBYIO 1enb. OCOOEHHOCTH MYypaBbUHOM
KHUCTIOTHI. BaskHelre nmpeacTaBuTeNn Kiacca KapOOHOBBIX KUCIOT M UX mpuMeHeHwue. [lomy-
YeHHe MYpPaBbUHOMN U YKCYCHOW KHCJIOT B IPOMBIIUIEHHOCTH. Bpiciine kapOOHOBbIE KHCIOTHI.
[[laBeneBasi KHCIOTa Kak MPEACTaBUTENh TUKApOOHOBBIX KHUCHOT. [IpeacraBneHue o Hempe-
JIENIbHBIX U apOMaTH4eCKUX KuciaoTax. OCOOEHHOCTH MX CTPOEHMSI U CBOMCTB. 3HAUEHHE Kap-
OOHOBBIX KHCJIOT.
OYHKUIUOHATbHBENPOU3BOAHBEKapOOHOBH XKHUCI O T. [lonydenue xio-
PaHTUIPUJIOB U aHTHJIPUIOB KUCIIOT, UX ruaponus. [lonydenne cnoxxHbIX 3(UPOB C UCTIOIB30-
BaHUEM XJIOPAHTUAPUIOB M aHTHJIPUI0B KUCIOT. ClaoXKHbIE 3QUPhI KaK U30MePbl KapOOHOBBIX
KucinoT. CpaBHeHHE (PU3MUYECKUX CBOMCTB M PEAKIIMOHHON CHOCOOHOCTH CIIOKHBIX 3(HUPOB U
M30MEpPHBIX UM KapOOHOBBIX KHCIOT. ['uaponu3 cioxxHbix 3¢upoB. CHHTE3 CIOXKHBIX d(PUPOB
¢denonoB. CnoxxHble 3(hUpbl HeopraHudeckux kucioT. Hurpormunepun. Amunael. Conu kap6o-
HOBBIX KHCJIOT, UX TEPMHUUYECKOE Pa3JIOKEHHUE B MPUCYTCTBUH Iesoun. CHHTE3 KapOOHUIIbHBIX
COEZIMHEHUH pa3IokKEeHUEM KaJIbIIUEBBIX COJIEH KapOOHOBBIX KUCIIOT.

JdemoHcTpaumu.

1. B3aumoeiicTBUE HATPHUS C ITAHOJIOM.

2. OKHcIIeHne YTaHoJIa OKCUI0M MEIH.

3. 'openue sTanona.

4. BzaumonenicTBre mpem-0yTHUIOBOTO CITUPTA C COJISTHON KUCIIOTOM.

5. KauectBeHHas peakiys HA MHOIOaTOMHBIE CIIUPTHI.

6. KauecTBeHHBIC peakiinu Ha (GEHOIBI.



7. OnpeneneHue aabIeru0B MPU MOMOIIN KaYECTBEHHBIX PEAKIUM.

8. OxucieHue ajabAeru0B IEPMAHTaHATOM KaJusl.

9. IlonydeHue Cl0XHBIX 3(UPOB.

JlabopaTopHbIe ONBITHI.

5. CBOiCTBa ATUIIOBOIO CIUPTA.

6. CBolicTBa TIIMIEPUHA.

7. CroiictBa (eHona. KauecTtBeHHbIC peakiiuu Ha (EHOJBI.

8. CBoiicTBa (popMannHa.

9. CBolicTBa YKCYCHOM KHUCIIOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTuyeckasi padora Ne 4, [Toryyenue 6pomdTaHa.

IIpakTyeckas padora Ne 5. [losnyueHue aneroHa.

IpakTnyeckas padora Ne 6. [loryuyeHre yKCyCHON KMCIOTBI.

IIpakTuyeckas padora Ne 7. [lonyuenue sTunanerara.

IIpakTuyeckas padora Ne 8. Pemenune skcnepuMeHTaNIbHBIX 3a4a4d 1o TeMe «Kucnoponuco-
JieprKaliie OpraHuuecKue BELIECTBaY.

KonTpoasnas padora Ne3 o teme «Kucnopoicoaepxaiiyue opraHMi4eCcKie BEIeCTBay.

Tema 5. A30T- 1 cepocojiep:xaiue coefuHeHus (64)

Humpocoeounenus. Inexmponnoe cmpoenue numpozpynnul. llonyuenue numpocoeouHenui.
B3puvisuamule ewjecmea.

A M ¥ H bl. I30Mepust amuHoB. IlepBuuHble, BTOpUUHbIE U TpeTUYHbIe aMuHbl. Dusnueckue
CBOMCTBA MPOCTEUILINX aMHUHOB. AMUHBI KaK OpraHnyeckue ocHoBaHUs. CoJiM aJIKWIAMMOHHS.
AJNKWIMPOBAaHUE U ALIUIMPOBAHUE aMHHOB. Peakliuy aMUHOB C a30TUCTOM KUCIOTOW. Apoma-
TUYECKHE aMUHbl. AHWINH. B3auMHOe BIusiHUE TPy aTOMOB B MOJIEKYJI€ aHUJIMHA. XUMHUYe-
CKHE€ CBOWCTBAa aHWJIMHA (OCHOBHBIE CBOMCTBA, PEAKIMU 3aMEIEHUS B apOMaTHYECKOE SApo,
OKHUCIJICHUE, ayuiuposanue). [uazocoeounenus. [lonyueHne aMHUHOB M3 CIIUPTOB U HHUTPOCO-
eauHeHuil. [Ipumenenue anwinHa. Cepooprannyeckue coenunenus. [Ipeacrasinenue o cepo-
OpraHu4eckux coepnHeHusXx. OCOOEHHOCTH UX CTPOEHUS U CBOMCTB. 3HAUCHHE CepOOpraHuye-
CKUX COCIMHEHUM.

I'eTteponukasl. PypaH U DUPPOJ KaK MPEACTABUTENN MATUWICHHBIX I€TEPOLUKIIOB.
DIIEKTPOHHOE CTPOEHHE MOJICKYJbl Tupposa. KuciaorHele cBoicTBa mupposa. [MupuanH kak
IIPEJICTaBUTEND HIECTUWICHHBIX T€TEPOLUKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIbl TUPHUINHA.
OcHoBHbIE CBOWMCTBA NMUPHJIMHA, PEAKIIUU 3aMELICHHs ¢ apoMmaTtnyeckuM siapom. [Ipencrasie-
HUe 00 uMHa3olie, MUPUINHE, IypHHE, ITYPUHOBBIX U MUPUMHIMHOBBIX OCHOBAHUSX.
JdemoHcTpaumu.

1. OcHOBHBIE CBOKCTBA AMUHOB.

2. KaduecTBeHHBIE pEeaKIIMU HA aHWINH.

3. AHUJIMHOBBIE KPaCUTEIIH.

4. O0Opa3Iipl FeTEPOIUKITNIECKIX COSTUHEHUH.

JlabopaTopHble onbIThl. KauecTBEHHBIE PEAKIIMN HA aHUJIMH.

IIpakTuueckas padora Ne9. Pemenue skcneprMeHTANbHBIX 3a7ad MO TeMe «A30TcoaepKa-
I1€ OpraHMYECKHUE BELIECTBAY.

Tema 6. Buonornyecku akTuBHbIE BemecTBa (144)

Ku p bl KaKk ciokHbIe 3GUPHI MHIEPUHA U BBICHINX KapOOHOBBIX KUCIOT. OMBUIEHHE KHUPOB.
['maporenusanyst 1UpoB. Mbl1a Kak COJTU BBICIINX KAPOOHOBBIX KUCIIOT.

VY riaeBo abl. MoHO- 1 nucaxapubl. OyHKIIUM YIIIEBOAOB. brosiornyeckas poyib yrieBoJI0B.
['moko3a — (Qu3MUecKue CBOWCTBA, JIMHEHHas M LUKIMYecKass (opmbl. Peakuuu IIIFOKO3bI
(okHCcIeHNe a30THON KUCIIOTON, BOCCTAHOBJICHHE B IIECTHATOMHBINA CIIUPT), KAUECTBEHHBIE pe-
Ak Ha TII0K03y. bposkenue rimoko3sl. @pyKkTo3a Kak M30Mep IIoKo3bl. Pubo3a u ne3okcu-
pubo3a. Ilouamue o enuxo3uoax.



Jducaxapungas. Caxapo3a Kak IPeICTaBUTENIb HEBOCCTAHABIMBAIOIINX AMCAXAPUIOB.
Manvmosa u nakmosa, yeanobuosa. I'naponns aucaxapuos. Ilomyuenue caxapa u3 caxapHoi
CBEKJIBL.

I[Tonucaxapuasl. Kpaxman, ramukores, nemnono3a. KauectBeHHas peakuyst Ha Kpaxmad.
['upponus nonmcaxapuios.

HyxneunoBblekuciuaoTsl. Hykneosunsl. Hykineorunel. HyknenHoBe KUCIOTHI Kak
npupoansie noaumepsl. Ctpoenue JHK u PHK. ['uaponu3 HyKJI€MHOBBIX KUCIIOT.
AMUMHOKHUCIO T bl Kak aMpOTEpHbIE COSAMHEHUS. Peakiuu ¢ KHCI0TaMH U OCHOBaHHSIMHU.
O6pa3zoBanue ciaoxHbIX 3pupoB. [lentuapl. [lenTuaHas cB3b. AMUIHBIN XapaKkTep NENTHIHOM
csi3u. ['maponu3 nentunos. benku. [lepBuuHast, BropudHas U TPETUUHASI CTPYKTYpPHI OEJIKOB.
KauecTBeHHbIe peakiiy Ha OEIKHU.

JleMoHCTpaLum.

1. PacTBOpUMOCTB yTiI€BOJOB B BOJIE U 3TAHOJIE.

2. KauecTBeHHbIE PEAKIMH HA [JIIOKO3Y.

3. OGpa31bl aMUHOKHUCIIOT.

JladopaTopublie onbIThl. 11. CBoiicTBa roko3bl. KauecTBeHHast peakius Ha Tt0ko3y. Ornpe-
JeJIeHre KpaxMaia B MpoayKkTax nutanus. 12. I{BeTHble peakuinn GENKoB.

KonTposbnas padora Ne 4 1o TeMe «A30Tcozeprkaliie 1 OMOIOrMYecKd aKTUBHbIE OpraHu-
YECKUE BEILIECTBAY.

Tema 7. BoicokoMoJieKy/IsIpHbIE cOeTMHEeHHs (44)

[TonsiTe 0 BBICOKOMOJIEKYJIIPHBIX BeliecTBax. [lonnMepusanus U MoNMKOHAEH AU KaK Me-
TOJIbl CO3JJaHUS MOIUMEPOB. DnactoMepsl. [Ipupoauslil u cunTeTndyeckuil kayuyk. Conoaume-
puzanusa. CoBpeMeHHbIE IJIACTUKU (IMOJUATUIIEH, MOJUIPONWIEH, MOJIUCTUPOS, NOJUBUHUII-
xJjiopu, (roporuiact, NoNIuITHIEHTepedTanar, akpuia-0yTaJueH-CTUPOIIbHbIN MJIACTUK, MOJIH-
kapOoHaThl). [IpupoaHble U cCUHTETHYECKUE BOJIOKHA (0030p).

JMemouncrpanuu. 1. OOpa3isl mnactukos. 2. Komneknus BomokoH. 3. [lonukoHnaeHcanus 3Tu-
JICHTJIMKOJIA ¢ TepedTaneBoi KUCIOTOM.

JlabopaTopubie onbIThbl. 13. OTHOLIEHHE CHUHTETUYECKUX BOJOKOH K PACTBOpPAM KHUCIOT U
IeJI04€ei.

IIpakTnyeckas padora Ne 10. Pacnio3HaBaHMe IIaCTUKOB.

IIpakTnyeckas padora Ne 11. Pacno3HaBaHue BOJOKOH.

11 knacc (3 yaca B Heneno, Bcero 102 yaca)

Tema 1. Hemerasinl (314)

KnaccudukanuumsHEeOpraHMUYECKHUXBEIECTB. DJIEMEHTH METAIIJIbl U HEMETAJI-
JBI U UX TIoJIokeHue B [lepuoanyeckoit cucreme.

B o 1 o p o a. [lonyuenue, pusndeckre U XUMUIECKHE CBOMCTBA (PEaKkiMy ¢ METAJJIaMH U He-
MeTaJUIaMH, BOCCTAHOBJIEHUE OKCHUJIOB U coJield). ['unpuasl. ToIIMBHBIC AIIEMEHTHI.

['anoreH s O0mas xapakTepucTuka moArpymnmsl. Gusndeckre cBOWCTBA MPOCTHIX BEIECTB.
3aKOHOMEPHOCTH M3MEHEHHS! OKHCIUTEIbHON aKTUBHOCTU T'aJIOTEHOB B COOTBETCTBUHU C MX IO-
JIOKEHUEM B meprogudeckor Tadmure. [TopsIok BITECHEHUS TaIOT€HOB U3 PAaCTBOPOB raliore-
HU0B. OCOOEHHOCTH XUMHUHU (TOpA. XJIOp — MOJYyYSHHE B IPOMBIIIUICHHOCTH U JTAOOpaTOPHH,
peakuuy ¢ METaJUIaMU M HEMeETaulamu. B3anmoneicTsue xjopa ¢ BOJOM M pacTBOPaMH ILIEJIO-



yell. Kuciaopoansle coeMHeHHs Xjo0pa. [ MIIOXJIOpUTHI, XJI0paT U MEepXJopaThl KAK TUIUYHBIC
okucnutenu. OcobeHHocTu XxuMuu Opoma u noja. Kauecrsennas peaxius Ha ioz. ['agorenoBo-
JIOPObl — IOJIyYEHUE, KUCIOTHBIE M1 BOCCTAHOBUTEIbHbIE CBOMCTBA. COJIIHASI KUCIIOTA U €€ CO-
. KauecTBeHHBIE peaKIIMU HA FaJIOT€HU/I-MOHBI.

DONeMEeHTHHNOATPYNNOBIKHUCIIODP O Aa. OOuas xapakTepucTuka noarpymnmsl. Ousu-
YeCKHe CBOWCTBA MPOCTHIX BemlecTB. O30H Kak ayutoTporHas moaudukanus kuciopoaa. Ilomy-
yeHue 030Ha. O30H Kak OkuciauTenb. [103UTHBHAs M HEraTUBHAsI POJIb 030HA B OKPYIKAIOIIEH
cpene. CpaBHEHHE CBOMCTB 030HA U KHcopoJa. Bona u nmepokcul Bogopoaa Kak BOJAOPOIHbIE
COEIMHEHUS KUCIIOpOJa — CpaBHEHUE CBOMCTB. [lepokcu BO1Opo1a Kak OKUCIUTENb U BOCCTA-
HoBUTENb. [lepokcuasl metamioB. Cepa. Amnotponus cepbl. @PU3NUYECKUE U XUMUYECKHE CBOM-
CTBa cepbl (B3aUMOJEHCTBUE C METasIlaMH, KHUCIOPOJOM, BOJOPOJOM, pacTBOpaMH IIeJOYeH,
KHUCIIO0TaMU-oKucuTensiMu). CepoBOIOpOl — IMOJIyYEHHE, KUCIOTHBIE U BOCCTAHOBUTEJIbHBIC
cpoiictBa. Cynbduasl. CepHHUCTBIN ra3 Kak KUCIOTHBIA okcua. OKUCIUTENbHBIE U BOCCTAHOBU-
TEJbHBIE CBOMCTBA CEPHUCTOrO ra3a. [lomyueHue cepHUCTOro raza B POMBIIIJIEHHOCTH U J1a00-
patopuu. CepHucras kucinora u ee conu. CepHbiii anruapuj. CepHas kuciora. CBOHCTBAa KOH-
LEHTPUPOBAHHON U pa30aBJICHHONW CEpHOW KHUCIOTHL. J[eHCTBUME KOHLEHTPUPOBAHHON CEpHOM
KHCIIOTHI Ha caxap, METaJllbl, HeMEeTaJlIbl, Cyabhuabl. TepmMudeckas yCTOWYUBOCTD CyJb(aToB.
KadecTBeHHast peakys Ha CEPHYIO KUCIIOTY H €€ CONU. TuocepHas KUCioma u muocynsghamol.
A30THETOCOEJUHEHH . DNEMEHTHI MOATPYIIIbI a30Ta. O01Ias XapaKTepucTHKa MOJ-
rpynnsl. @u3nueckue CBOMCTBa NMPOCThIX BemiecTB. CTpoeHue MoJieKybl azoTta. dusnueckue u
XUMHYECKHE CBOMCTBA a30Ta. [lonydyenue a3ora B MpOMBIIIIIEHHOCTH U JabopaTtopuu. Hutpusl.
AMMHaK — €ro nojy4yeHue, GU3n4eckue 1 XuMHUUeCKue cBoiicTBa. OCHOBHBIE CBOWCTBA BOJHBIX
pactBopoB ammuaka. Conu ammonus. IloBeneHue coseili aMMOHHUS MPU HarpeBaHUU. AMMHAK
Kak BoccTaHoBuTeNb. [Ipumenenne ammuaka. OKcHIbl a30Ta, UX MOJIy4eHUE U cBoicTBa. OKCuy
azota(l). Oxucnenmne oxcuaa azora(ll) kucnopomom. Jumepusamnus oxcuna azora(IV). Azotu-
cTasi KMCIIOTa U ee coiid. HUTpUTBI KaKk OKHUCIUTENN U BOCCTAHOBHUTENU. A30THasi KUCIOTa —
¢du3nyeckrue U XMMUYECKHUEe CBOWCTBA, nonydyeHue. OTHOLIEHHE a30THOM KUCIIOTHI K MeTajulaM U
HeMeTallllaM. 3aBUCUMOCTb IPOAYKTa BOCCTAHOBJIEHUS! a30THOM KUCIIOTHI OT aKTUBHOCTH METaJ-
J1a U KOHLIEHTPALUU KACIOTHL. TepMuueckass yCTONYMBOCTb HUTPATOB.
docpopuerocoenuHeHu . Amtorponus pochopa. Xumudeckue cBoiicTBa Gocdopa
(peakMM ¢ KHCIOPOJIOM, TajloTeHaMH, METalJIaMH, CIOXKHBIMHU BEIIeCTBAMHU-OKUCIUTEISIMH,
mienouamu). Ilonyuenue u npumenenue gochopa. @ocopuselii anruapua. OpropocopHas u
metadochopHas KUCIOTH U uX conu. KauecTBeHHas peakuus Ha oprodocdatsl. Paznoscenue
opmodghocghopnoii kucromwl. Ilupoghocpoprnasn kucnoma u nupoghocpamor. @ochuast. DochuH.
Xnopuovwl pocghopa. Oxcuo ¢ocgopa(lll), hocchopucmasn kucnoma u ee conu.

Y ruaepoa Amnorponus yriaepoaa. CpaBHeHUE CTpOEHUS U CBOMCTB rpadura u anmasa. Oyi-
JepeH Kak HoBas MOJIEKYyJIsipHas gopma yriaepona. I'paden kak MoHocnoil rpadura. Yriepon-
Hble HAHOTPYOKHU. YTOJb. AKTUBHPOBAaHHBIA yroib. AncopOuus. XUMHYECKHE CBOWCTBA YIJIS.
KapOuasl. 'maponus kapOuaa kaablus U kapouaa amoMuaus. Kapouasl nepexoaHbIX METalIoB
KaK CBepXIpouHble MaTepuaibl. Okcuipl yriepoga. OOpa3zoBaHue yrapHOTO ra3a MpHu HEMmOJIHOM
CrOpaHMHU yTis. YTOJb M yrapHbIM ra3 Kak BOCCTAaHOBUTENM. Peakuust yrapHoro rasa ¢ pacruia-
BaMu 1enoueid. CuHTe3 GopMHATOB U OKCaJaTOB. YTJIEKHUCIBIN Ta3. YrojibHas KUCIOTa U €€ Co-
mu. [ToBeneHne cCpeAHUX U KUCIIBIX KapOOHATOB NP HAIPEBaHUU.

K p e m 1 n 1. CBoiicTBa poCcTOro BemiecTa. Peakuuu ¢ XJIOpoM, KUCIOPOJOM, pacTBOPAMHU
miesioued. OKCU KpEMHHS B IIPUPOJE M TeXHUKE. KpeMHuEBbIe KUCIOTHI U UX CONM. I'naponus
cunukaToB. CuiaH — BOJOPOIHOE COEAMHEHNE KPEMHHUSI.

b o p. Oxcun 6opa. bopuas kucnora u ee conu. bypa.

Jemonctpanuu. 1. ['operne Bogopona. 2. [lonyyenue xsopa (onsIT B mpodupke). 3. OnbITH ¢
OpoMHOI BonoM. 4. OKUCIUTENbHBIE CBOWCTBA pacTBOpa THIOXJopUTa HaTpus. 5. [lnaBnenue
cepnl. 6. ['openue cepsl B kuciopoze. 7. Bzaumopeiicteue xenesa ¢ cepoil. 8. ['opeHne cepoBo-
nopona. 9. Ocaxnenue cyiabhunon. 10. CBoiicTBa cepuuctoro ra3a. 11. /leiicTBue KOHIIEHTPH-
POBAHHOM CEpHOM KUCIOTHI Ha MeIb U caxapo3y. 12. PactBopenue ammuaka B Boge. 13. OcHOB-



HbIE CBOMCTBa pacTBopa amMmuaka. 14. Katanutuueckoe okuciaeHue ammuaka. 15. I[lonmyuenue
okcuna azora(ll) u ero oxucnenue Ha Bo3nmyxe. 16. JleiicTBue a30THOM KUCIOTHI Ha Meb. 17.
I'openue dochopa B kucnopose. 18. [IpeBpamenue kpacuoro pocdopa B Oeblif 1 €ro CBEUCHUE
B TemHoTe. 19. B3aumonetictBue docoproro anruapuaa ¢ Bogou. 20. OOpa3isr rpadura, ai-
Maza, kpemHus. 21. 'openue yrapHoro rasa. 22. TylieHue IJIaMEHU YTJIEKUCIBIM Ta3oM. 23.
Paznoxenue mpamopa.

JlaGopaTtopHbie onbIThl. 1. [TonyueHne xyopa U U3ydeHue ero CBOMCTB. 2. O3HAKOMIIEHHE CO
CBOMCTBaMHU XJiopcozepkamux otoenuBarenell. KauecTBeHHas peakuus Ha rajJlOr€HU-UOHBIL. 3.
CgoiicTBa Opoma, moma M ux coneil. Paznoxenue mepokcuma Bomopoga. OKUCICHUE HOIAU-
MOHOB IIEPOKCUAOM BOJIOpOJia B KUCIIOM cpene. 4. M3ydueHne CBOMCTB CEpPHOI KUCIIOTHI U €€ CO-
nei. 5. M3ydyeHnue CBOMCTB BOJHOIO pacTBopa ammuaka. 6. CoiicTBa cosieii ammonus. Kaye-
CTBeHHasi peakius Ha ¢ocdar-uoH. 7. KayectBennas peakuus Ha kapOOHAT-WOH. Pasnoskenue
ruapokapOoHara Hatpus. 8. VcnbiTaHue pacTBOpa CHIMKaTa HATpUs MHAUKATOpoM. 9. O3Ha-
KOMJIEHHE ¢ 00pa3amMu NpUPOJHBIX CUIIUKATOB.

IIpakTuyeckas padora Nel. [Tonyuenue Bogopoaa.

IIpakTuyeckas pa6ora Ne 2. [ToydeHue XJI0poBOAOPOIA U COISTHON KUCTOTHI.
IIpakTyeckas padora Ne 3. [lonyueHne aMmmMuaka ¥ U3y4eHUE €r0 CBONCTB.

IIpakTueckas padora Ned. [lonyuyeHue yriaekuciaoro rasa.

IIpakTuyeckas padora Ne 5. BrinonHeHue 3KCriepuMEHTANIBHBIX 3a/1a4 110 TeMme «Hemetamib.
Kountpoasnas padora Nel o reme «Hemeramiby.

Tema 2. Metasisbl (304)

ObmuinobO30poIeMeHTOB—MEeTalao B. CBoicTBa MPOCTHIX BEIIECTB-METAJLIOB.
Mertammdeckne Kpuctawinueckue pemeTkd. CriiaBbl. XapaKTepUCTUKa HanOojee M3BECTHBIX
criaBoB. [lonyuenne u npuMeHeHre METAILIOB.

[lle1ouHBIEeMeETaJabl— o0lIas XapaKTEPUCTUKA MOATPYIIIbI, XapaKTepHbIE peaklnuu
HaTpus U Kanus. CBoiicTBa 1menouHbIX MeTauioB. [lonyuenue menounsix metamioB. Cona u en-
KU

HaTp — Ba)KHEWILIME COEIMHEHMs HATpus. bepuiunii, Marauii, MeI0YHO3EMEIbHbBIE METAJUIBI.
Maruuii ¥ kanbluui, X o0Ias XapaKTepUCTHKa HAa OCHOBE MoJioxkeHus B [lepuonnyeckoii cu-
creme snemenToB JI. 1. MenneneeBa u crpoenust aromoB. [lonydenue, ¢puszndyeckue U XuMuye-
CKH€ CBOMCTBA, MPUMEHEHHE MAarHus, KalblMs U UX COeTUHEHUH. AM(OTEPHOCTh OKCHUJIA U TU-
pokcuaa Oepuius. XKecTKocTh BOABI M cHocoObl ee ycTpaHeHus. Okpacka IUIaMEHHM COJISIMU
IIEJIOYHBIX U IE€JI0YHO3EMENIbHBIX METAJIJIOB.

A 5110 M U H 4 i PacnpocTpaHeHHOCTh B Ipupoje, pU3NUecKue U XUMHUYECKHe CBOMCTBa (OT-
HOILIEHUE K KUCJIOPOJyY, TaJoreHaMm, pacTBOpaM KHUCIOT M 1enodet, anomorepmusi). Amdorep-
HOCTb OKcHJa M ruapokcuna amomunusa. Conn amomunus. ITonHoe pasnokeHue BoAoW colsei
AITIOMHUHUS CO cTaObIMU ABYXOCHOBHBIMH KHCJIOTaMH. AJIIOMHUHATHI B TBEPAOM BUJIE U B PaCTBO-
pe. [lpumenenue amomunus. CoeouHeHus antOMUHUA @ HUUWUX CIENeHsAX OKUCTEHUSL.
OnoBowucBHUH e 1. Pusnueckue 1 XUMUYECKHE CBOMCTBA (PEaKUU ¢ KUCIOPOAOM, KHCIIO-
tamu), npumerenne. Comu onoBa(ll) u ceunna(ll). CBUHIIOBBINA aKKYMYJISITOP.
MeTtannbeinoOO4YHBXNOATPY I OCOOEHHOCTH CTPOEHUSI aTOMOB MEPEXOIHBIX Me-
TaJUIOB.

X p 0 M. ®usnUecKue CBOMCTBA, XUMUUYECKHE CBOWCTBA (OTHOIIEHNWE K BOASHOMY Tapy, KUCIO-
poay, XJIOpY, pacTBOpaM KHCJIOT). MI3MeHeHne OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX U KUCIOTHO-
OCHOBHBIX CBOMCTB OKCHUJIOB M THAPOKCHIOB XpOMa C POCTOM CTENEHU OKHUCIIeHUs. AMpOoTepHbIe
cBoicTBa okcuaa u ruapokcuna xpoma(lll). Oxucnenue coneit xpoma(lll) B xpomarsl. B3zanm-
HBIE MIEPEXO0/Ibl XPOMATOB M TUXPOMATOB. XpOMaThl U AUXPOMATHI KAK OKHCIUTEIH.

Mapr aHe 1 — (pu3nIecKue U XUMHUECKUE CBOMCTBA (OTHOIIEHUE K KHUCIOPOY, XJIOpPY, pac-
TBOpam kucioT). Okcua mapranna(IV) kak okucnurens U karanuzatop. [lepManranar kanus Kak
okucnutensb. Maneanam (V1) kanusa u e2o ceoticmaa.



K e 1 e 3 0. Haxoxaenue B npupojie. 3HaUCHHUE KeJie3a Il opraHu3Ma denopeka. duzndeckue
cBoicTBa xene3a. CruiaBel XkKeje3a ¢ yriepoaoM. XUMUYECKHUE CBOMCTBA jkele3a (B3auMojIei-
CTBHUE C KUCIIOPOAOM, XJIOPOM, CEPOH, yIieM, KUCI0TaMu, pacTBopamu coJieit). CpaBHEHHUE KHC-
JIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOUCTB ruapokcua xenesa(ll) u rua-
poxcuna xeneza(Ill). Comu xeneza(ll) u sxeneza(Ill). Meroas! nepeBozaa coneit xeneza(ll) B
comnu sxene3a(Ill) u o6parno. OxucnurenpHbIe cBoMicTBa coequHenmit xene3a(lll) B peakusx ¢
BOCCTAHOBUTEIISIMU (MOAUIOM, MefIbl0). LlnanuiHbie KOMITIEKCHI Kene3a. KauecTBeHHble peak-
uuu Ha noHsl xkene3a(ll) u (II1).

Me 1 ». Haxoxnenue B npupone. Ouznueckue M XMMHYECKHE CBOWCTBA (B3aUMOJCHCTBHE C
KHCIIOPOJIOM, XJIOPOM, cepoi, kucioramu-okucautesnamu). Conu menu(Il). Meansiit kynopoc.
Ammuakatel Meau(l) u megu(Il). ITomyyenue oxcuma menu(l) BoccTaHOBICHHMEM THAPOKCHIA
meau(Il) rimroko30i.

Cepe06po. Puznueckre 1 XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBHE C CEPOM, XJIOPOM, KHCIIO-
TaMu-okucauTensiMu). OcaxieHne okcuja cepebpa mpH JIEUCTBUM IEJIOYM Ha COJIU cepedpa.
AMMuakatsl cepedpa kKak okuciauTenu. KauecTBeHHas peakiius Ha HOHBI cepedpa.

3 010 T 0. Dusnyeckue U XUMUYECKUE CBOIMCTBA (B3aUMOJICHCTBHUE C XJIOPOM, «IIAPCKON BOJ-
Koi». CriocoObl BBIACIEHUS 30JI0Ta U3 30JI0TOHOCHON TTOPO/IBI.

Il u 1 k. PuU3nUecKUe U XUMUYECKHUE CBOWCTBA (B3aUMOJEHCTBUE C TrajJOreHaMH, KUCIOPOIOM,
CEepoii, pacTBOpaMU KUCIOT U mIenodeit). AMGOTepHOCTh OKCUAA U THIPOKCHIA IIMHKA.

P 1y 1 5. [IpencraBnenue o CBOWCTBAX PTYTH U €€ COCTUHEHUSX.

Jemoncrpanun. 1. Komrekuus metamoB. 2. Komnekuus munepanoB u pya. 3. Komnekuus
«Amomunnity. 4. Komnekmus «2Kene3o u ero cruiaBel» 5. BzaumoaeiictBue HaTpusi ¢ BOAOU. 6.
OkpalivMBaHue MJaMEHU COJSIMU HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX METauioB. 7. B3aumoneii-
CTBUE Kanbliys ¢ BoAou. 8. [lnaBnenue amomunusd. 9. BzaumoeiicTBue allfoMUHUS CO 1LET0YbIO.
10. B3aumopeiicTBue Xxpoma C COJNSIHOM KuCIOTOM Oe3 goctyma Bo3ayxa. 11. Ocaxnenue ruju-
pokcuna xpoma(lll) u oxucnenue ero mepokcuioM Bojopoaa. 12. Bzaumusie nmepexoasl Xpoma-
TOB M quxpomaroB. 13. Pa3noxenune nquxpomara ammoHus. 14. Amomorepmus. 15. Ocaxnenne
ruapokcuaa xenesa(lll) u oxucnenue ero Ha Bozayxe. 16. Boigenenue cepeOpa u3 ero coseit
JIeUCTBUEM MEIU.

JladopaTopubie onbIThl. 10. OkpammBaHue MIaMeHU COSTUHEHUSIMH ISIOYHBIX MeTasuioB. 11.
O3HakoMJIEHUE ¢ MUHEpPAJaMU U BaKHEUIIMMU COCAUHEHUSAMH IIEeJIOYHbIX MeTauioB. 12. CBoii-
CTBa COCAMHEHUH IMIENIOYHBIX MeTauioB. 13. OxpammBaHue MIaMEHU COJIIMH IIETOYHO3EMEITb-
HBIX MeTaiuioB. 14. CBolicTBa MarHud U ero coequuennii. 15. CBONMCTBa COEOMHEHUN KaJIbIIHA.
16.XKectkoctb Boabl. 17. B3aumonelicTBre aqtOMUHMS ¢ KACTOTaMH U Ienodamu. 18. Amdo-
TepHbIE CBOMCTBA ruApokcuaa amomunus. 19. Ceoticmea onosa, ceunya u ux coedunerutl. 20.
CsaoiicTBa cozeit xpoma. 21. CBoiicTBa Maprasia u ero coequHeHuil. 22. Msyuenue MuHepanoB
kene3a. 23. CoiicTBa xene3a. KauecTBeHHbIE peakiluu Ha MOHBI kene3a. [lonyuenue okcuaa
memu(l). 24. CpoiicTBa Menu, ee CIJIaBOB U coeauHeHui. 25. CBOICTBA IIMHKA M €T0 COCIUHE-
HUM.

IIpakTuyeckas padora Ne6. [loxyyeHre ropbkoit coiau (CEMUBOIHOTO Cyib(haTa Maruus).
IIpakTyeckas padora Ne 7. [lonydyeHne anroMOKalIneBbIX KBAaCIlOB.

IIpakTuyeckas padora Ne8. BroimonmHeHHe SKCepUMEHTANBHBIX 3afady 1o Teme «MeTamibl
[JIABHBIX MOATPYIIID.

IIpakTuyeckasi padora Ne9. [Tonyuenue MmeaHOTO Kymopoca.

IIpakTnyeckas padora Nel0. [TosydeHne xene3Horo Kynopoca.

IIpakTuyeckas padora Ne 11. BrimonHeHne 3KCHEpUMEHTAIBHBIX 3a7ad 10 TeMe «MeTamisl
MOOOYHBIX TOATPYIII.

KonTtpoubHnas padora Ne 2 no teme «MeTasish.

Tema 3. Ctpoenune atoma. XumMudeckasi cBsi3b (84)
CrpoenueartoMa Hyxmuael. M3oronsl. Tunsl pannoakTuBHOro pacnana. TepMosaepHbIi
cuHres3. [lomyueHne HOBBIX y1eMEHTOB. SlnepHble peakuuu. CTpoeHUe IEKTPOHHBIX 000J0YeK



atomoB. [IpencraBienne o KBaHTOBOW MexaHuke. KBaHTOBBIC uncia. AToMHbIe opOutanu. Pa-
JUyC aTOMa. DJIEKTPOOTPULIATENBHOCTD.

XuMuUecKascB43b. Buasl xumuueckoi cBsi3u. KoBaneHTHas CBSI3b U €€ XapaKTepUCTH-
KM (JJIMHA CBSI3U, MOJISPHOCTD, MOJISPU3YEMOCTh, KPAaTHOCTH CBsA3M). MoHHas cBsa3b. MeTtayuinue-
CKasl CBA3b.

CtpoenueTBep b xTe . Kpucrammdeckue u amopdubie Tena. TUITBI KpUCTaLTHIe-
CKUX PENIETOK METAJJIOB U MOHHBIX COelMHEHUI. MexXMoseKysapHble B3aumozaeicTeus. Bogo-
pOJHAas CBSA3b.

Hemoncrpauuu. 1. Kpucramuueckue pemerku. 2. Moaenu MoJeKyJI.

Tema 4. OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX peakiuii (1749)
TennoBOUYIPPEeKTXUMHUUECKONpeEaK U U DHAOTCPMHUUECKUE U IKIOTEPMUYEC-
ckue peaknuu. 3akoH ['ecca. Temiora oOpa3oBanus BemniecTBa. DHeprus cBs3u. [lonarue o0 3H-
tanbnuu. [lonsTre 06 suTpornnu. Bropoii 3akoH TepmoguHamMuku. DHeprus [ m66ca u kpurepuu
CaMOIIPOU3BOJIBHOCTH XMMHYECKON PEAKIIUH.
CKOpOCThXUMHUYECKUXpEAaKIUUHUee 3aBUCUMOCTh OT MPUPOJIbl pEarupyrOIINX
BEUIECTB, KOHLIEHTPALMY PEareHTOB, TEMIIEPATyphl, HAIMYMS KaTaJIU3aTopa, IJIOMAAHN IOBEPX-
HOCTH pearupyroux BeniecTB. 3akoH aeicTByromux Macc. [Ipasuno Bant-I'odda. [Tonstre 06
SHEpPruM aKTHBALMU U 00 3HEpreTudyeckoM npoduie peakuuu. ['OMOreHHbIH M reTeporeHHbINH
karanu3. [Ipumepsl KaTaJIUTUUECKUX MIPOLIECCOB B TEXHUKE U B JKUBBIX OpraHu3mMax. @epMeHThI
KaK OMOJIOrHYecKHe KaTalnu3aTophl.

OOpaTtuMblepeaxuu Xumuueckoe papHoBecue. [Tpunuun Jle latense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. Koncrantel quccounanuu. Pacuer pH pactBopoB cuib-
HBIX KHCIIOT U 1enoueil. [Ipouszeedenue pacmeopumocmu.

PanaxktTuBHOCTUMETAaN IO B. [loHATHE O CTAaHAAPTHOM 3JIEKTPOAHOM MOTEHIMAIIE U
AIIEKTPOJIBMKYILEH CHUJIEe peakIMH. XUMUYECKNE HUCTOUYHUKH TOKA: TajlbBAHUYECKUE AJIEMEHTHI,
AKKYMYJISITOPBI ¥ TOIIMBHBIE 3JIEMEHTHI. DJIEKTPOJIM3 PACIIIIAaBOB M BOJHBIX PACTBOPOB MJIEKTPO-
JUTOB. 3aKOHbL INeKMPOU3A.

JemoHcTpanuu. 1. DK30TEpMUYECKUE U YHAOTEPMUUYECKNE XUMUUECKHE peaknu. 2. TemoBsie
SBJICHUS TIPU PACTBOPEHUH CEPHOM KHUCIOTHI U aMMHAYHOM CENUTPBI. 3. 3aBUCUMOCTh CKOPOCTHU
peakuuu OT MPUPOJBI BEILECTB HAa NPUMEPE B3aUMOJEHCTBUS PAaCTBOPOB Pa3IMYHBIX KHCIIOT
OJINHAKOBOM KOHIIEHTPAIMK C OJMHAKOBBIMU KyCOUKaMH (IpaHyJlaMH) [IMHKA U OJJUHAKOBBIX KY-
COYKOB Pa3HbIX METAJUIOB (MarHus, IUHKA, JKeJie3a) C paCTBOPOM COJISIHOM KUCIOTHI. 4. B3aumo-
JIefiCTBHE pacTBOPOB CEPHOM KUCJIOTHI C pacTBOpaMHU THOCYJb(aTa HATPUS pa3INYHON KOHIIEH-
TpalMu U TemIepaTypsl. 5. PazinokeHue nepokcuaa BOAOpoJa ¢ NOMOLIbIO HEOPraHMYECKUX Ka-
TaJIU3aTOPOB U MPHUPOJHBIX OOBEKTOB, COAEPKAIIUX KaTaasy.

JlabopaTopubie onbITbl. DakTOPHI, BIMSIOIIME HAa B3aUMOJEHCTBHE METalIa C PacTBOPAaMHU
kucaoT. CMmellleHne XMMHYECKOro PaBHOBECHSI MPU YBEIMUYEHMM KOHIIEHTPAllMM PEareHToB U
npoAyKToB.26. Katanurnueckoe pa3iokeHUe MEPOKCUAA BOAOPOIa

IIpakTuyeckas padora Nel2. CkopocTb XUMHUUECKON PEAKIIUH.

IIpakTnyeckas padora Nel3. Xumudeckoe paBHOBECHE.

KonTpoabsHnas padora Ne3. TeopeTnueckue OCHOBBI XUMUH.

Tema 5. Xumuueckas TexHosiorus (74)
OcHOBHBENpPUHUOUNBIXUMHUUYECKONTEeXHONOTUU.[[pouszBoagcrtBocep
HO W KM CJ O T bl KOHTAKTHBIM CITIOCOO0OM. XUMU3M mporiecca. ChIpbe JIJIs1 TPOU3BOACTBA CEP-
HOU KUCHOThL. TexHoJornyeckas cxema mpoiiecca, MpoLecchl U anmaparhbl.
I[Ipou3BOACTBOAMMH aK a. XuMH3M Iporecca. OnpeeneHre ONTUMaIbHBIX YCIOBUN
MpOBEACHUS peakuuu. [IpuHIUI HUPKYISIIUU U €T0 peanu3alus B TEXHOJIOTUYECKON CXEME.
MeTannypru s YepHas metamyprust. JloMmeHHBIH miporiece (ChIpbe, YCTPOMNCTBO JOMEHHOM
neyu, XuMu3M mpoiiecca). [Ipor3BoACTBO cTaiy B KUCIOPOJIHOM KOHBEPTEPE U B DJIEKTpOIEeyax.
OpranuueckuiicuHTe 3. Cunmessl Ha ochoge cunmes-2a3a. 1Ipon3BoACTBO METaHOIA.



DKOJIOTHS ¥ IPOo0JIeMa OXpaHbl OKPYIKAIOIIEH Cpeibl. 3eJIeHast XUMHUSL.
JemoncTpanuu. 1. Ceippe sl MPOU3BOJCTBA CEPHON KUCIOTHL. 2. MoOJenb KHUIAIIEro CIosl.
3.Kene3nas pyna. 4. O06pasiibl CIJIaBOB KeJe3a.

Tema 6. Xumus B ObITY M Ha ciyx0e oomecTBa (94)

Xumus numu. JKupsel, Oenku, yriaeBobl, BUTAaMUHBL. [IuimieBbie 100aBKH, MX KilaccH(pHUKAIMS.
3amnpelieHHble U pa3pelleHHble nuileBble n00aBku. JlekapcTBennble cpencrBa. Kpacku u mur-
MeHThI. [IpuHIMne! okpammBanus TkaHe. Xumus B ctpoutenbcTse. Llement, 6eton. Ctexiio u
KepaMuKa. TpaJulIMOHHBIE U COBPEMEHHBIE KepaMUyecKkue marepuaibl. CBepXIpoBOaAIIas Ke-
pamuka. berroBast xummust. OTOenuBarone cpeacTBa. XUMHS B CEIbCKOM X03stiicTBe. MHCEKTH-
nuael ¥ nectuiuasl. CpeactBa 3ammuThl pacTeHui. PenemneHTsl. OCOOEHHOCTH COBPEMEHHOM
HayKHd. MeTo10JIOTHs] HayYHOTO uccienoBanus. [lpogeccus xumuka. Mamemamuueckas Xumusi.
[Touck xumuuecko nadopmaruu. Paboma c bazamu OaHHbIX.

Jemoncrpanuu. 1. [Tumessie kpacutenu. 2. Kpamenue tkanei. 3. OtOenuBanue TkaHell. 4.
Kepamuueckue matepuaisl. 5. L[BetHblie cTekna. 6. Komnekuusa « TomiMBo U €ro BUIbD).
JlabopaTopHble onbIThI. 27. 3HAKOMCTBO C MOIOIIMMH CPEICTBaMHU. 3HAKOMCTBO C OTOENMBa-
romuMu cpeacteami. 28. Knen. 29. 3HaKkoMCTBO ¢ MHHEPATbHBIMU YIOOPEHUSIMH U U3YUYCHHUE UX
CBOMCTB.

KonTpoubnas padora Ne 4. lTorosast KoHTpoJbHas padoTa.



10 kaace (3 4 B Henesro, Beero 102 4, u3 HuUX 3 4—pe3epBHOE BpeM:)

Y4yeOHO-TeMATHYECKNH IJIAaH

B mom uucne

Homep Konuuecmeo
Tema npakmu4ieckKue KOHmpOoJibHble
membl uacos
pabomul pabomul
| [ToBTOpEHME U yIITyOJICHHE 3HAHUT 13 | 1
OCHOBHBIE TOHSTHUSI OPraHUYECKOM
2 XUMHUH 13 - ;
3 YrneBoaopoibl 25 2 1
Kucnopoacoaepsxaiiue opranuye-
4 CKHE COCIUHEHUS 19 5 1
A30T- U cepocojiepKalirie CoeIMHe-
5 HUSA 6 1 -
6 buonoruyecku akTUBHBIC BEIIECTBA 14 - 1
7 BricokoMoneKysspHbIE COEAUHEHUS 4 2 )
PesepBHOE Bpems 3 } :
HUTOI'O: 102 11 4




Y4yeOHO-TeMATHYECKNH IJIAaH
11 kaacce (3 4 B Heaearo, Bcero 102 v)

B mom uucne

Homep Konuuecmeo
Tema npakmu4deckue KOHmMpOJ/ibHble
memol Yacoe
paodomul paodomul
1 HemeTanbl 31 5 |
’ MeTta/ibl 30 6 1
Crtpoenue atoma. XuMu4eckas
3 8 - -
CBSI3b
OCHOBHBIE 3aKOHOMEPHOCTH NPOTe-
4 KaHUsI XUHMHYECKHX pPeaKkmui 17 2 1
5 XumMu4eckasi TeXHOJIOTUA 7 i )
Xumus B ObITY H Ha cJ1yk0e 001e-
6 crBa (114) 9 - 1
HUTOTI'O: 102 13 4
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