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IHosicuuTenLHAA 3aNIUCKA
[Ipemyiaraemas mporpaMmMa 1o XMMHU PACKPBIBACT COACpP)KaHHE OOYYCHUs XMMHUHU yda-

muxcst 10-11 kmaccoB 001eo0pa3oBaTeNIbHBIX OpPTaHM3alldidi Ha YrIIyOJIeHHOM ypoBHe. IIpo-
rpaMMa cocTaBiieHa Ha OCHOBE DyHIaMEHTAIILHOTO sJIpa CoJiep>KaHusl 00111ero 00pa3oBaHus, Tpe-
OoBaHUIi K pe3yJabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPETHETO (ITOJIHOTO)
o0miero oOpazoBaHMs, MPEACTABICHHBIX B DenepaabHOM ToCylIapcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe cpeaHero (MOIHOT0) 00IIero 0opa3oBaHus U MPUMEPHOM MPOrPaMMBI 110 XUMHHU CPeJI-
Hero (IOJHOro) obmiero oOpa3oBaHusl.

Copnepxanne oOyueHHUs pealn30BaHO B Y4YEOHHMKAX XUMHH, BBIMYIICHHBIX H3JaTEIbCTBOM
«dpoday:

—Epemun B. B., Ky3smenko H. E., Tepenun B. U., [Ipo3nos A. A., JIyaun B. B. Xumus 10 knacc
(yriyOneHHBIH ypOBEHbD);

—Epemun B. B., Ky3emenkoH. E., JIpo3znos A. A., JIyaun B. B. Xumus 11 knacc (yriyOneHHBIH
YPOBEHB).

HacTtosmiee nocobue peanusyer oOue e cpeaHero (oaHoro) odmero oopa3oBanus, aBTop-
CKH€ UJIEU Pa3BUBAIOLIETO, COBPEMEHHOIO, HAYYHO OOOCHOBAHHOI'O Kypca XMMHUU, BHYTPH Mpe-
METHBIE U MEXIpeaAMeTHbIe cBsi3u. [locoOue nmpeaycmaTpuBaeT GOpMUPOBAHNE YHUBEPCATBHBIX
y4eOHBIX ACHCTBUHN yUallIUXCsl, TO3BOJISIET OCYIIECTBISATh CUCTEMHO-IEATEIbHOCTHBIM U MPAKTH-
KOOPUEHTHUPOBAHHBIN MOJIX0/IbI B 00YUYECHHUHU.

Ilnanupyembie pe3yJbTATHI 00y4eHUS U OCBOCHHSI COAEPKaHUA Kypca

XUMHUHN

JlesiTensHOCTh 00pa30BaTEIBHOIO YUPEXKISHUS 0011ero oopa3zoBaHus B 00y4eHUU XUMUU
B cpenHel (MoiHOM) o0Imel MIKoJIeoKHA ObITh HalpaBlieHa Ha JOCTHKEHHE O0YdYaroUUMUCS
CJIEYIOIIUX JINYHOCTHBIX PE3YyIbTAaTOB:

1) B IEHHOCTHO-OPHEHTALIMOHHON c(pepe — YyBCTBO FOPAOCTHU 32 POCCUHCKYIO XUMUYE-
CKYIO HayKy, TYMaHH3M, IIeJICyCTPEMIICHHOCTh, BOCITUTAHUE OTBETCTBEHHOTO OTHOIIICHUS K TIPHU-
poje, oco3HaHWE HEOOXOIUMOCTH 3aIUTHI OKPYXKAIOIIEH Cpe/bl, CTPEMIICHHE K 3I0POBOMY 00-
pa3y KH3HH;

2) B Tpy0BOii c(hepe — roTOBHOCTH K OCOZHAHHOMY BbIOOpY JlaibHeiel oo6pa3oBaresb-
HOW WM MPOQeCcCCUOHANBHON TPAEKTOPHUU;

3) B mo3HaBaTeNbHOW (KOTHUTUBHOM, MHTEIUIEKTYalbHON) chepe — yMEHHE YIpPaBIsATh
CBOCH MO3HABATEIHHON AESITENbHOCThIO. MeTanpeIMeTHbIMU pPe3yabTaTaMH OCBOCHHS BBIMTYCK-
HUKaMHU
cpenHei (MoTHOM) 0011Iel IITKOIBI TPOTPaMMBI 0 XUMHUU SIBIISTIOTCS:

1) ucnonp30BaHUE YMEHUI U HABBIKOB PA3JIMYHBIX BUJIOB TIO3HABATEIILHOM ACSITEITLHOCTH,
MPUMEHEHUY OCHOBHBIX METOJIOB TIO3HAHUS (CUCTEMHO-UH(OPMAIMOHHBIN aHATIN3, MOJICIUPOBA-
HUE) JUTSl H3YUCHUS PA3ITUIHBIX CTOPOH OKPYKAIOMICH JIEHCTBUTEIIBHOCTH;

2) UCTIONH30BaHNE OCHOBHBIX MHTEIUIEKTYAbHBIX OMepanuii: (opMyIupOBaHHUE TUIIOTE3,
aHaJIU3 W CHUHTE3, CpaBHEHUE, 00O0IICHNEe, CUCTEeMATHU3aIIHsI, BBISIBJICHHE MTPUYUHHO-CIICJCTBEH-
HBIX CBSI3€H, IOMCK aHAJIOTOB;

3) yMeHue TeHepHpOBaTh UJIEH U OMPEIENATh CPECTBA, HEOOXOIUMBIE ISl UX peann3a-
LN

4) yMeHUe OMpeeATh [EeN U 3aJIa4yd JIeITeIbHOCTH, BEIOMpATh CPEJICTBA pealM3aIliy
IIeJTH ¥ IPUMEHSTh UX Ha TIPAKTHKE;



5) ucnonb30BaHUE PA3IMYHBIX MCTOUHUKOB JJIS MOJTYYEHUS XMMUYECKOH MH(OpManui,
NOHUMAaHHE 3aBUCUMOCTH COJIEpKaHUs U (OPMBI MPeICTaBIeHUS MHYOPMAIIMH OT eJIel KOMMY-
HUKaLlUU U aJipecara.

B oGmacTu mpeaMeTHBIX pe3yabTaToB 00pa3oBaTeiIbHOE YUpeKIeHHne o0mero oopa3ona-
HUS IPEJOCTABIISET YYCHUKY BO3MOXKHOCTh Ha CTYNEHH CpeAHero (IOJHOro) odIero oopa3ona-
HUS IIpU
W3Y4YCHUN XUMHWH HAyYUTHCS:

A) Ha 6a30BOM ypOBHE B ITO3HABATEIBHOU cepe:

1) naBaTh onpeneneHust U3y4eHHBIX TOHATUM;

2) onuChIBaTh IEMOHCTPALMOHHBIE U CAMOCTOSITENILHO IIPOBEACHHbBIE AKCIIEPUMEHTBI, HC-
M0JIb3YS AJIs1 ATOI'O €CTECTBEHHBIN (PYCCKHI, POJIHOM) SA3BIK U SA3bIK XUMUH;

3) onuchIBaTh U pa3iInyaTh U3yUYEHHBIE KI1ACChl HEOPTAHUYECKUX U OPIaHUYECKUX COEIU-
HEHUM, XUMUYECKUE PEAKLINU;

4) xmaccuuIMPOBaTh U3YYCHHBIC 0OBEKTHI U SBJICHHUS;

5) HabIOAATh IEMOHCTPUPYEMBIE U CAMOCTOSATENBHO ITPOBOIUMBIE OIBITHI, XUMUUYECKHE
peaKMHu, MPOTEKAIOLINe B IPUPOE U B OBITY;

6) nenatb BBIBOJIBI U YMO3AKIIIOUEHUS U3 HAOMIOJCHUMN, N3yYEHHBIX XUMUYECKUX 3aKOHO-
MEpPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BEILIECTB 110 aHAJIIOTUU CO CBOICTBaAMHU U3Yy-
YEHHBIX;

7) CTpYKTypUpOBaTh NU3Y4YEHHBII MaTepHall;

8) MHTEPIIPETUPOBATh XUMUUYECKYIO HH(POPMALIUIO, TIOIYIEHHYIO U3 JPYTUX UCTOYHHUKOB;

9) onuchIBaTh CTPOEHHE aTOMOB 3J1€eMEHTOB [—IV meprnonoB ¢ MCHOIb30BAHUEM HIIEK-
TPOHHBIX KOH(UTypalHii aTOMOB;

10) MogenupoBaTh CTPOEHUE IPOCTEUIIINX MOJIEKYJI HEOPTraHUYECKUX U OPIraHUYECKUX Be-
I1E€CTB, KPUCTAIJIOB; B IECHHOCTHO-OPUEHTALIMOHHOM cepe: aHaTM3UpOoBaTh U OLIEHUBATH IOCIIE-
CTBHSI JUIs OKpY»Karollel cpesibl ObITOBOM U IPOM3BOJCTBEHHOM J€SIT€IbHOCTH YEJI0BEKa, CBA3aH-
HOM ¢ mepepaboTKOM BEIEeCTB.

b) Ha yriybneHHoM ypoBHe:

1) naBaTh onpeeneHns U3yUeHHbIX TOHATHII;

2) onuChIBaTh IEMOHCTPALIMOHHBIE U CAMOCTOSITENIbHO ITPOBEJICHHBIE KCIIEPUMEHTHI, UC-
HOJIb3Ys U1l ATOTO €CTECTBEHHBIN (PYCCKUM, pOJTHOMN) A3BIK U SI3bIK XMMUU;

3) OOBSCHATH CTPOCHHE M CBOMCTBA M3YYEHHBIX KJIACCOB HEOPraHMYECKHX M OpraHuye-
CKMX COCJIMHEHUM;

4) xnaccu(puIpoBaTh U3yYEHHbIE OOBEKTHI U SIBICHUS;

5) HabnroAaTh AEMOHCTPUPYEMBIE U CAMOCTOSITENILHO MTPOBOAMMBIE OIBITHI, XMMUUYECKHE
peakuuu, NpoTeKaroUIie B IPUPOE U B OBITY;

6) uccienoBaTh CBOMCTBA HEOPIaHUYECKUX M OPraHUYECKHX BELIECTB, ONPEIENSTh UX
MPUHAJJIEKHOCTh K OCHOBHBIM KJIacCaM COEIMHEHUH;

7) 06001maTh 3HaHUA U JIelaTh 0OOCHOBAHHBIE BBIBOJBI O 3aKOHOMEPHOCTSIX U3MEHEHUS
CBOICTB BEIIIECTB;

8) cTpyKTypHpOBaTh yueOHYI0 HH(OPMAIIHIO;

9) uHTEpNIpPETUPOBATH MH(OPMALIHIO, TOTYYSHHYIO U3 IPYTUX UCTOUYHUKOB, OLICHUBAThH €€
HAy4YHYIO IOCTOBEPHOCTH;

10) 0OBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX PEAKIIM, TPOTHO3UPOBATH BO3-
MO’KHOCTb UX MPOTEKaHUS HAa OCHOBE 3HAHUI O CTPOEHUH BEIIECTBA U 3aKOHOB TEPMOJIUHAMUKH;



11) 00BsCHATH cTpoeHUE aTOMOB A1eMeHToB [—IV mepropa ¢ ncrnonb30BaHUEM JIEKTPOH-
HBIX KOH(UTYpAIii aTOMOB;

12) MozsenupoBaTh CTPOEHUE NPOCTEUIINX MOJIEKYJI HEOPraHUYECKUX U OPraHUYECKUX Be-
11ECTB, KPUCTAJIJIOB;

13) mpoBOAUTH pacueTsl IO XUMUYECKUM (OPMYIIaM M YpaBHEHHSIM;

14) xapakTepu30BaTh U3y4EHHbIE TEOPUH;

15) camocrosiTenbHO JOOBIBaTH HOBOE AJIs C€0s1 XUMMUYECKOE 3HAHUE, UCII0JIb3YsI 11l TOTO
JOCTYIIHbIE UCTOYHUKU MH(OpPMALMU; B IEHHOCTHO-OPUEHTALIMOHHON cepe: MporHo3upoBarth,
aHAJIM3UPOBATh U OLEHUBATh IOCIEACTBUS U1l OKpY’Karollel cpeibl ObITOBON M TPOU3BOICTBEH-
HOU JIeATENbHOCTHU YeI0BEKa, CBI3aHHOM ¢ epepabOoTKO BEHIECTB;

16) caMOCTOATENbHO IIAHMUPOBATh U MPOBOAUTH XMMHUYECKUI IKCIEPUMEHT, COOIIOAas
npaBuia 6e30macHoi paboTHI C BellecTBaMU U Ja00paTOPHBIM 000pyI0BaHHEM;

17) oka3sIBaTh EPBYIO IIOMOILb IIPH OTPABJICHHSX, 0’KOTaX U APYTUX TPABMaX, CBSI3AHHBIX
C BEIIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHHUEM.

Copneprxanue pa3aesioB 1 TeM y4e0OHOro Kypca
10 xinacce (3 4 B Heaeunro, Becero 102 4, u3 Hux 3 4—pe3epBHOE BpeMs)

Tema 1. [loBTOpeHue u yriayoJenue 3Hanuii (184)

ATOMHO-MOJIEKYJIIpHOE YUeHHE. BerecTBa MOJIEKyIIpHOTO M HEMOJIEKYJISIpPHOT0 cTpoeHus. Ka-
YECTBEHHBII U KOJIMYECTBEHHBIN COCTaB BellecTBAa. MOJIsIpHAs U OTHOCUTEIbHAS MOJIEKYIsIpHAS
Macchl BelecTBa. MoJibHas 707151 U MaccoBasi 0JIsI JIEMEHTA B BEILLECTBE.

Crtpoenue atoma. ATomHas opOutanb. [IpaBuia 3anoaHeHHs 3JIEKTPOHAMU aTOMHBIX OpOuTa-
nei. BanentHsie 25iekTpoHsl. [lepuoanyeckuii 3akoH. @opMynmupoBKa 3aKOHA B CBETE COBPEMEH-
HBIX TPEJCTABICHUNA O CTPOSCHUU aToMa. VI3MeHeHHe CBOMCTB 3JIEMEHTOB M UX COCIUHEHHH B
nepuoaax M rpymnmnax.

XuMuyeckasi CBsI3b. JNEKTPOOTPHUIIATENFHOCTh. Buabl xuMudeckoii cBs3u. Monnas cBssb. Ko-
BaJICHTHAs HENOJIsIpHasi U noJisipHasi cBsi3b. OOMEHHBIN 1 TOHOPHO-aKIIEITOPHBIN MEXaHU3M 00-
pa30BaHMs KOBAJIEHTHOU MOJISIpHOM CBsA3U. ['eomeTpust MosieKkynbl. Merannudeckas cBsa3b. Bo-
JIOpOJIHas CBSI3b. ATperaTHble COCTOSIHUS BellecTBa. THUIbI KPUCTANIMYECKUX PELIETOK: aTOM-
Hasi, MOJIEKYJIIpHAsi, MIOHHAs, METa/lInYecKasl.

Pacuersl no popmynam u ypaBHeHusIM peakuuid. ['a3oBble 3axoHbl. Y paBHeHHe Knaiinepona—
MeneneeBa. 3akoH ABOraapo. 3aKkoH 00beMHBIX OTHOIIEHUH. OTHOCUTENbHAs TUIOTHOCTD Ta-
30B.

Knaccudukanus XuMHUYECKUX PEaKIuil 0 pa3NTuYHbIM MPU3HAKaM cpaBHeHUs. VI3MeHeHue cTe-
NIEHU OKHCJIEHMS DJIEMEHTOB B COEAMHEHMSIX. OKHCINTENbHO-BOCCTAHOBUTENIBHBIE PEaKIUU.
Oxucnenue 1 BocctaHoBieHne. OKHUCIUTENN U BOCCTAHOBUTEIN. MeTo/] 3JIeKTpOHHOI 0 OanaHca.
[lepmaHranat Kajius Kak OKHCIUTEINb.

BaxkHeiive kj1accbl HEOPraHMYECKUX BEIIECTB. | eHeTHUYecKas CBsI3b MEXK]ly KilaccaMu Heopra-
HUYECKUX coenuHeHui. Peakiiuu nonnoro oomena. ['maponus. pH cpensr.

PactBopbl. CriocoObl BeIpaykeHHsI KOJMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas J0Jjs (Tpo-
LIEHTHAasi KOHIEHTpalus), MoJisipHasi KoHUeHTpauus. Komnonansie pactBopsl. Dddext Tunnans.
Koarymsauus. Cunepesuc. KommiekcHsle coennHeHns. CocTaB KOMIUIEKCHOIO MOHA: KOMILIEK-
coobpazoBarenb, Turanisl. Koopaunanuonnoe uncino. HomeHknatypa KOMIJIEKCHBIX COeIMHE-
HUM.

JdemoHcTpaumu.

1. OOpa3s1bl BEIIECTB MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI.

2. Bosronka nona.

3. Onpenenenne KUCIOTHOCTH CPEbl IPU TIOMOIIY UHAUKATOPOB.

4. Opdext Tunnans.



5. O6pazoBaHre KOMIUIEKCHBIX COSTMHEHUHN TIEPEXOTHBIX METAJUIOB.

JlaGopaTopHbIe ONbITHI.

1. Peakuu noHHOTO OOMEHA.

2. CBoiicTBa KOJUIOUIHBIX PACTBOPOB.

3. M'uaponus coneit.

4. ITomyuyeHne U CBOWCTBA KOMIUIEKCHBIX COCAMHEHUM.

IIpakTnyeckas padora Ne 1. BoinonHeHue 3KkciepuMeHTaNIbHBIX 3a/1a4 110 TeMe «Peakiuon-
Hasi CIOCOOHOCTbH BEILIECTB B PACTBOPAX ).

Kounrtpoasnas padora Nel no teme «OCHOBBI XUMHUN.

Tema 2. OcHOBHbIE NOHATHUS OPraHnyeckoii xumum (134)

[Tpeamer opranndeckoit xuMuu. OcOOEHHOCTH OpPraHMYECKUX BEIIECTB. 3HAUEHUE OpraHuye-
ckoil xumui. [IpunurHbl MHOrOOOpa3usi OpraHN4eCKUX BELLECTB. Y TIEPOAHBIN CKEJIET, €r0 TUIIBI:
LUKJIMYecKHe, anukinyeckre. Kapoonukindeckue u reTepoluKIMYEcKie cKeleThl. Buabl cBs-
3¢l B MOJIEKYJIaX OPraHUYECKUX BEILECTB: OJUHAPHBIC, ABOMHBIC, TPOMHBIE. I3MeHeHue dHep-
THM CBSI3€H MEXAY aTOMaMH yIJIepoAa IIPU yBEJIMYEHUHU KPAaTHOCTH CBs3U. HachlleHHble 1 He-
HACBILIEHHBIE COCTUHEHUSI.

DJEeKTPOHHOE CTPOCHUE U XMMHUYECKHE CBSI3U aroMa yriepoaa. I'mOpuauszauus opoutanel, ee
TUIBI 71 OPTaHMYECKUX coemuHenuit: Sp°, sp?, sp. O6pasoBaHue o- M T-CBA3€H B MOJEKYyIax
OpPraHMYECKUX COCTUHECHUM.

OCHOBHBIE IT0JIOKEHUSI CTPYKTYPHOU TEOPUU OPraHUYECKUX COEAMHEHUNH. XUMUYECKOE CTPOE-
Hue. CtpykrypHast Gopmyna. CTpyKTypHas U IpOCTpaHCTBEHHas u3oMepus. M3zomepus yrie-
ponHoro ckenera. M3omepus nonoxxenus. MexkiaccoBas nsoMepusi. Bunibl npoctpaHcTBEHHON
nzomepuu. Onruyeckas n3oMepus. ONTUUECKUE aHTUIIOABI. XUPAIBHOCTh. XHUpAJIbHbIE U AXU-
pajbHbIE MOJIEKYJIBI.

['eomerpuueckas uzomepus (yuc-, mpauc-uzomepus). 'omonorus. 'omosoru. ['omonoruueckas
pas3HocTb. ['oMonornueckue psiasl.

OnexTpoHHbIe d3PdexTsl. CriocoOb! 3anuceil peakuuii B opranndeckoi xumun. Cxema u ypaBHe-
HUe. YcioBusi mpoBeaeHus: peakumid. Knmaccudukanums peaknuii opraHMYeCKHX BEIIECTB IO
CTPYKTYpPHOMY NPHU3HAKY: 3aMELICHHUE, NPUCOCINHEHUE, OTIIEIUICHHE. MexaHu3Mbl peaKiuil.
CrniocoObl paspseiBa cBsi3u yriaepoA-yriaepos. CBoOOaHbIE paiuKallbl, HYKJICO(UIIbl U 3JIEKTPO-
bubL.

Knaccudukanus opraHnueckux BemecTB U peakiuil. OCHOBHBIE KIacChl OPraHMYECKUX COETH-
HeHMd. Krnaccugukanus opraHMYecKuX COeIMHEHMH MO (YHKUMOHAIBHBIM IpyMNaM. JJek-
TPOHHOE CTPOEHHE OPraHUYECKUX BellecTB. B3auMHoe BiMsHHE aTOMOB M Ipymnin aToMoB. UH-
JNYKTUBHBINA U Me30MepHbIi 3¢ dekTrl. [IpeacraBienne o pesonance. Homenknarypa opranuue-
CKHUX BellecTB. MexyHapoaHas (cucTeMaTudeckasi) HOMEHKIIaTypa OpraHu4ecKiX BEIIECTB, €€
NpUHLMIEL. PannonanbHas HoMeHknarypa. OKHUCIeHre U BOCCTaHOBIIEHUE B OPraHUUYECKOM XU-
MUHU.

JemoncTpanuu. 1. Mozaenu opraHn4ecKux MOJIEKYII.

Tema 3. YrueBoaopoasl (25 1)

A 1k a H 1. CTpoeHue MoJiekyiibl Metana. [lousarue o koHpopmarnusax. OO01Ias XxapakTepucTUKa
KJacca, (pu3nYecKre 1 XMMHUYECKHe CBOMCTBA (TopeHne, KaTATUTHYECKOE OKHCIICHHE, TaJIOTeHU-
pOBaHME, HUTPOBAHHE, KPEKUHT, MUPOJIN3). MexaHu3M peakluu XJIOpUPOBaHUS MeTaHa. AJ-
KaHbl B npupoie. CHHTETHYECKHE CIIOCOOBI MOTyYSHHS aJIKaHOB. MeTO/IbI MOTy4YeHHUs aJIKaHOB
U3 aJIKWITaJIOTeHU 0B (peakuus Bropia), nekapOoKCHINpOBaHUEM cOjie KapOOHOBBIX KHCIIOT
U 3JIEKTPOJIU30M PAcTBOPOB coJiel KapOOHOBBIX KHCIOT. [IprMeHeHe anKkaHoB.

Ilu x 10amnkaH bl O0mas xapakTepucTuka kinacca, Gu3ndeckrue CBoicTBa. Buibl n3omepun.
HampspkeHHbIE ¥ HEHAIPsHKCHHBIE ITUKJIBl. XUMHYECKHE CBOMCTBA IMKJIOINpOIaHa (TOpeHue,
TUIPUPOBaHUE, IPUCOEIMHEHNE TaJOr€HOB, TaJOr€HOBOAOPOIOB, BO/IBI) U IIMKJIOTeKcaHa (Trope-
HUE, XJIOpUPOBaHue, HUTpoBaHue). [lonydeHne IUKI0aIKaHOB U3 AIKAHOB U IUTAJIOT€HATKAHOB.



A 1 x e H bl. O011as1 XapakrepucTuka kinacca. CTpoeHre MOJIeKyIbl dTHiIeHa. Ou3nyeckue cBoi-
CTBa aJkeHOB. ['eoMeTpruueckass H30Mepusl aJKeHOB. XMMUYECKUE CBOMCTBA alKeHOB. Peakinmn
IIPUCOEANHEHHUS 110 KPaTHOW CBSI3U — TUPUPOBAHUE, FAJIOT€HUPOBaHKE, TUAPOTraIoreHUpoBa-
Hue, ruaparanus. [IpaBuno MapkoBHUKOBA U €ro OOBSICHEHHE C TOYKU 3PEHHUS SJIEKTPOHHOU
Teopun. B3auMoseiicTBue alkeHOB ¢ OpOMOM U XJIOPOM B ra30BoH (a3e wiH Ha cBeTy. OKucie-
HUE aJIKEHOB (TOpPEHHE, OKHCIIEHUE KUCIOPOAOM B MPUCYTCTBUU XJIOpUAA NaJIaaAus, MO AeH-
CTBHEM cepelpa, OKUCICHUE TOPIYMM TOJIKUCICHHBIM PAaCTBOPOM IEPMAHTaHAaTa KaJHsl, OKHC-
nenue no Baruepy). [lonumepuszanus. [lonyyenune aakeHOB U3 aKaHOB, aJKUITAJIOTEHUIOB U
qurajgoreHasnkaHoB. [IpuMeHneHune aTuieHa u npomnusieHa.

A nkanu e H bl. Knaccudukanus tueHoBbIX yriaeBo1opoaoB. ConpsbkeHHble queHbl. Ousnue-
CKHME U XUMUYECKHUE CBOMCTBA TUBUHMIIA U u3ompeHa. 1,2- u 1,4-npucoenuuenue. [lonumepusa-
nus. Kayuyku. Bynkanuzanus kayaykoB. Pe3una u 56ouut. Cunres OyraaueHna u3 OyraHa u 3Ta-
HOJIA.

A 1 x u H bl. O61mas xapaktepuctuka. CTpoeHre MOJIEKyIbl aneTiieHa. Gu3nyeckue u XuMu-
YEeCKHE CBOMCTBA @JIKMHOB. Peakiuu MpUCOEAUHEHUs TaJOTre€HOB, TaJOr€HOBOAOPOIOB, BOADI.
I'uppupoBanue. Tpumepuszanus u quMepusanus anetuieHa. KucioTHbsle cBOWCTBa aJIKHUHOB C
KOHIIEBOM TPOMHOM CBs3bI0. AnleTWinbl. OKUCICHUE aTKWHOB PACTBOPOM IE€pMaHraHaTa Ka-
mus. [Ipumenenue anerwiena. KapOumaHelii MeToj monydeHus aneTwieHa. [luponus meraHa.
CuHTE3 aJKUHOB AJIKUJIMPOBAHUEM alleTUIIUIOB.

A p e H bl [lonsatue 06 apomaruunoctu. [IpaBuno Xrokkensa. beH3on — cTpoeHue MOJIEKyIbl,
¢uznueckue cpoiictBa. ['omonoruueckuii psi 6enszona. Mzomepust quzaMenieHHbIX OEH30J10B Ha
npuMepe KCuiojoB. Peakinu 3amenieHust B 0€H30JIHOM sifipe (TaloreHMpOBaHKEe, HUTPOBaHUE,
ankunupoBaHue). Peakiuu npucoeauHeHuss K OeH30iy (THAPUPOBAHUE, XJIOPUPOBAHUE HA
cBety). OcoOeHHOCTH XUMUU aNKUIIOeH30110B. [IpaBuia opueHTauy 3aMecTUTENIeH B peaKkiusix
3amernieHusi. bpomMupoBanue M HUTpoBaHUE ToNyosa. OKUCICHHE AIKMIOSH30JI0B PACTBOPOM
nepMaHraHara Kanus. ['ajJjoreHupoBaHue ankuiI0eH30710B B O0KOBYIO 1emnb. Peakuus Brop-
na—®duTTHra KaK MeToJ1 CHHTEe3a alKUiI0eH30510B. CTUPOI Kak pUMEp HEMpeAeTbHOr0 apoMa-
TUYECKOI'0 COEANHEHUSI.

[lpupOTHBIEUCTOYHUKHUYTIEBOIODPO A0 B. [IpupoaHslii 1 MOMyTHBIH HEPTIHBIE
ras3bl, IX COCTaB, ucnoib3oBanue. HeTh kak cMmech yrieBoaopooB. IlepBuunas u BTopudHas
nepepabotka HepTu. Pudopmunr. KameHHbIi yroms.
'eHeTHUYEeCKasACBIA3bMEXKIYPAa3JIUUYHBIMUKIACCAaMUYTJIE€BOJOPOAO
B. KauecTBeHHbIE peakliuy Ha HENPEIeIbHbIE YTIIIEBOAOPO/IBL.
'anoreHonpou3BOAHBIEYTJIEBO/ODO O B. Peakiiuu 3amelieHns rajloresa Ha
TUAPOKCHII, HUTPOTPYIIIY, IMaHOTpymily. /[elicTBre Ha rajJoreHnpon3BOHbIE BOJHOTO U CIIUP-
TOBOTO pacTBopa uieaoun. CpaBHEHHE PEaKLMOHHOM CIOCOOHOCTH ajIKWII-, BUHWII-, (PeHUI- U
OensmiranoreHu10B. Vcnonb30BaHue rajgoreH Npou3BOAHBIX B ObITY, TEXHUKE U B cuHTe3e. [lo-
HATUE O MAarHUAOPraHU4eCKUX coequHEeHMsX. [lomyuenne akaHoB BOCCTaHOBIECHUEM
MOJIaJIKaHOB MOJI0BOJOPOJOM. Maznutiopeanuieckue coeOuHeHus..

JleMoHCTpAaLUK.

1. BpoMupoBaHue rekcaHa Ha CBETY.

2. 'openue MeTaHa, TUIICHA, alleTUIICHA.

3. OTHolIEeHNE MeTaHa, TUJICHA, alleTUJIeHa M OEeH30Ja K pacTBOpaM IepMaHraHaTa Kajlus U
OpoMHOIi BofE.

4. OkucieHue Toayosa pacTBOPOM MEpMaHTaHaTa KaJlusl.

5. Tlonyuenue »TUIeHA peakuel AeruapaTaluy 3TaHoua, aleTHiIeHa —THIPOIN30M Kapouaa
KaJIbIHUS.

6. [lonydeHune cTupona AenoJMMepU3alUeil MOIUCTUPOIIA U UCIIBITAHUE €r0 OTHOLIEHHUS K pac-
TBOpPY MepMaHraHara Kajus.

JlabopaTopHsblie onbITbl. COCTaBIEHUE MOJENIEH MOJIEKYJI aIKaHOB. B3anMopelicTBUE alnKkaHOB
¢ 6pomom. CocTaBieHHE MOJIeTIEH MOJIEKYJT HEMPEACIbHBIX COSTUHEHUN.

IIpakTuyeckas padora Ne 2. CocTaBieHue Mo/ielield MOJIEKYJT YIJIEBOJOPOIOB.



IIpakTyeckas padora Ne 3. [losryueHne 3TUIIEHA U ONIBITHI C HUM.
KonTpoasnas padora Ne 2 o TeMe «YTJI€BOAOPOIBI».

Tema 4. Kucsiopoacoaep:kamue opranudeckue coexunenus (194)

C o u p T 6. HomeHknatypa u usomepus cnuptoB. Tokcuueckoe JeiicTBUE Ha OPraHU3M MeTa-
HOJIa U 3TaHoJia. PU3NUECKUE CBOMCTBA NPENEIbHBIX OJHOATOMHBIX CIHUPTOB. XHWMHUYECKHE
CBOICTBa CIUPTOB (KUCIOTHBIE CBOMCTBA, pEaKLIMU 3aMELIEHHs THPOKCUIbHON IPYIIbI HA Ta-
JIOT€H, MEXXMOJIEKYJISIpHAasl U BHYTPUMOJIEKYJIIpHas JeruapaTanus, OKUCICHUE, PEaKLIUK yrie-
BOJIOPOJIHOTO pajuKaia). AJKOToNAThL. [ 'naponu3, ankuiaupoBaHue (CUHTE3 MPOCTHIX 3(UPOB
no Bunbsimcony). [IpoMbIieHHBIH CHHTE3 MeTaHoJa. MHOrOaTOMHBIE CIUPTHI. DTHIICHTJIH-
KOJIb ¥ TJIMIEPUH, UX (PU3NUYECKUE U XUMUYeCKHue cBoiicTBa. CHHTE3 JHOKCAaHA U3 ATHUJICHIJIU-
KoJs. TOKCHYHOCTB 3TUieHIIMKoIA. KauecTBeHHas peakiusi HAa MHOroaToOMHbIe criupThl. [Ipo-
CThIe 2(pUPBI KaK U30MEPHI PEACTbHBIX OJHOATOMHBIX cUpTOB. CpaBHEHUE MX (DU3NYECKUX U
XUMHUYECKHX CBOMCTB co ciupTamu. Peakius pacuienieHus: IpocThiX 3(QUPOB HOT0BOAOPOIOM.
@ e H 0 1 bI. HoMeHkaTypa u u3omepus. B3auMHoe BIUsSHUE TPy aTOMOB Ha mpumepe ¢e-
HoJa. PU3nNYecKue U XMMHYECKHe CBoWcTBa (peHoa 1 Kpe3osioB. KucnoTHble cBoiicTBa (peHOIIOB
B CPaBHEHUH CO criupTaMu. Peakiyu 3amenienrs B 0€H30JIbHOM KOJIbIIE (FaJIOTeHUPOBAHUE, HUT-
poBanue). Oxucnenue ¢penonon. KauectBennsle peakiuu Ha Genon. [Ipumenenue denona.
KapOoHHUIBHB €COECIHHEH U 1. DIEKTPOHHOE CTPOEHNE KapOOHUIILHON TPYIIIIHI.
Anpaerupl U KeToHBL. DuU3nYeckue cBoMCTBa opManbaeruia, aeraibaeruaa, aietona. [/o-
HAMUEe O Kemo-eHONbHOU Maymomepuy KapoOoOHUlIbHblX coeouneHuu. Peakiiuy npucoeuHeHMs!
BOJIbI, CIUPTOB, IIMAHOBOJIOPOJIa U TuApocyiIbhuTa HaTpus. CpaBHEHHE PEaKIIMOHHON CIIOCO0-
HOCTH aJIbJIETU/I0B U KETOHOB B peaKkLUsAX NpUcOoeInHEeHus. Peakiiuu 3aMemiennst aroMoB BOJIO-
poJia IpH 0-YTIIepoJHOM aToMe Ha rajnoreH. [lonmumepusanus Gpopmanpaeruia u aleranbIeruia.
Cunmes cnupmog e3aumooelcmsauem KapOOHUIbHLIX COeOuHeHull ¢ peakmueom I punvsapa.
Oxucnenne KapOOHWIBHBIX coequHeHN. CpaBHEHHE OKHCIEHUS albJETUAOB U KETOHOB. Boc-
CTaHOBJICHUE KapOOHWIBHBIX COSIMHEHN B CIIUPTHI. KauecTBeHHbIE peaklny Ha aJIbJICTUAHYIO
rpynny. Peakyuu anb0o1bHo-Kpomorosot konoencayuu. OcodeHHOCTH hopMabie-

runa. Peakuus ¢popmanpaeruna ¢ Gpenomom.

KapO6oHOBBI €KHUCITOT Bl DIEKTPOHHOE CTPOCHHUE KapOOKCHIIbHOM rpynmsl. ['oMonoru-
YECKUH psiJ] IpeieIbHbIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3NUYECKUE CBONCTBA KapOOHO-
BBIX KMCJIOT Ha IIPUMEPE MYPaBbUHOM, YKCYCHOM, IPOIIMOHOBOM, MAIBMUTHHOBON U CTEAPUHO-
BOI KHMCIOT. XMMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. KHUcIOTHBIE CBOMCTBA (M3MEHEHHE
OKPAaCKH MHAMKATOPOB, PEAKIIMH C AKTUBHBIMHM METAJUIAMH, OCHOBHBIMU OKCHIAMH, OCHOBaHHU-
AMHU, cosisiMH). VI3MeHeHne cuiibl KapOOHOBBIX KUCIOT IPU BBEACHUH JOHOPHBIX U aKI[ENTOPHBIX
3aMmecTuTenel. BzanmonelicTBie kapOOHOBBIX KUCIIOT CO CHUPTaMHM (peakius 3TepuduKaum).
["anorenupoBaHue KapOOHOBBIX KUCIOT B OOKOBYIO 11eTb. OCOOEHHOCTH MypaBbUHOM KHCIOTHI.
Baxueiimme npeacTaBuTeNu Kiacca KapOOHOBBIX KMCIIOT U UX puMeHeHue. [lonydyenue mypa-
BBUHOM U YKCYCHOHM KHMCJIOT B IPOMBIIIEHHOCTH. Briciine kapooHoBble kucioThl. 11laBeneBast
KHCJIOTa KaK MpeACTaBUTeNb TUKapOOHOBBIX KUCIOT. [IpeacraBieHne o HempeaenbHbIX U apo-
MaTHYeCKHUX KucaoTax. OcOOEHHOCTH UX CTPOECHHUS U CBOMCTB. 3HaU€HHE KapOOHOBBIX KUCIIOT.
OYHKIMOHAaIbHBENPOU3ZBOIHBEKapOOHOBBH XKHCIO T. [loxydenue
XJIOPAHTUAPUIIOB U AaHTUAPUIOB KUCIIOT, UX TUAponu3. [lonydyeHne cioxkHbIX 3UPOB C UCHOJIb-
30BaHUEM XJOPAHTHJIPUIOB M aHTHUAPHUIOB KUCIOT. CII0XKHBIE 3(pUpBI KaK H30Mepbl KAPOOHOBBIX
kucnoT. CpaBHEeHHE (PU3MUECKUX CBOMCTB M PEAKIMOHHON CIIOCOOHOCTH CIOXHBIX 3(UPOB U
U30MEPHBIX UM KapOOHOBBIX KHCIOT. ['MIponu3 cinoxHbIX 3¢gpupoB. CHHTE3 CIOXKHBIX 3(PHPOB
¢denono. CnoxHble 3¢upbl Heopranndeckux kuciaor. Hurpormuuepun. Amuasl. Conu kap6o-
HOBBIX KHCJIOT, UX TEPMUYECKOE PA3JIO’KEHHE B IPUCYTCTBUH Ienoun. CHHTE3 KapOOHUIBHBIX
COCTMHEHUH PA3JI0KEHNEM KAJTBIIMEBBIX COJIEH KapOOHOBBIX KHCIIOT.

JdemMoHCcTpanmu.

1. BzaumopencTBue HaTpuUsl C 3TAHOJIOM.

2. OKHCIIEHUE ITaHOJIa OKCUJIOM MEJIH.



. I'openue sranona.

. B3aumopeiictBue mpem-0yTUiIioBOTO CIUPTA C COISTHON KUCIOTOM.
. KauecTBennas peakuus Ha MHOTOaTOMHBIE CITUPTHI.

. KauectBennsbie peakiuu Ha (peHOINBI.

. Onpenenenue anbAEruI0B MPHU MOMOIIA Ka4YeCTBEHHBIX PEAKIIUH.

. Okucrenue ajabpAeru0B IEPMaHTaHATOM KaJIusl.

. [onmydenue ClI0XHBIX A(UPOB.

JlaGopaTopHbIe ONBITHI.

5. CBolicTBa 3TUIIOBOIO CIIUPTA.

6. CBoiicTBa INIMIEPUHA.

7. CpoiicTBa ¢penona. KauecTBeHHbIE peakiny Ha (PEHOIIBI.

8. CoiicTBa opMamHa.

9. CBolicTBa YKCYCHOM KUCIIOTBI.

10. Conm kapOOHOBBIX KHCIIOT.

IIpakTnyeckas padora Ne 4. [lonyuenue OpomdTaHa.
IpakTnyeckas padora Ne 5. [lonyyenue amerona.

IIpakTuyeckas padora Ne 6. [lonyueHne yKCyCHON KHCIIOTHI.
IIpakTuyeckas padora Ne 7. [Tonyyenue sTuianerara.
IIpakTyeckas padora Ne 8. Pemienue skciepuMeHTanbHbIX 337a4 110 TeMe «Kucnopoacoaep-
JKallue OpraHuYecKre BEIIecTBay.

KonTtpoubnas padora Ne3 o reme «Kucnopoacoaepxaiine opraHiuecK1e BELECTBa.

O 00 ~NO N B~ W

Tema 5. A30T- u cepocoep:xanue coefuHenus (64)

Humpocoeounenus. Onexmponnoe cmpoenue numpozpynnul. llonyyenue HUmpocoeouHeHui.
B3pviguamule gewgecmaa.

A M u H bl. I30Mepusi amunoB. [lepBuunble, BTOpUYHBIE U TpeTUYHbIe aMUHbI. Du3nveckue
CBOMCTBA MPOCTEUIIINX aMHUHOB. AMUHBI KaK OpraHnyeckue ocHoBaHus. CoJIM aJIKWIAMMOHHS.
ANKUIMPOBAHUE U AlIWIMPOBAHNE aMUHOB. Peakiiy aMuHOB ¢ a30TUCTON KHCTIOTON. ApoMaTtu-
YECKHE aMUHbI. AHWINH. B3auMHO€E BIMSHKE TPYIIIT aTOMOB B MOJIEKYJIe aHUJIMHA. X UMHYECKUE
CBOICTBa aHUIMHA (OCHOBHBIE CBOWCTBA, PEAKIIMH 3aMEIIEHUSI B apOMaTHIECKOe SAPO, OKHCIIe-
HUe, ayuruposanue). [uazocoedunenus. TlonydeHne aMUHOB U3 CIIMPTOB U HUTPOCOCANHECHUH.
[Ipumenenue anununa. Cepoopranndeckue coenHenus. [IpeacraBienne o cepoopraHMuecKux
coenuHeHUsIX. OCOOEHHOCTH MX CTPOCHMSI M CBOMCTB. 3HAUEHUE CEPOOPTaHMUYECKUX COEIUHE-
HUM.

['eTeponukasl. @ypaH v TUPPOI KaK MPEACTABUTEIH MATHWICHHBIX TETEPOIUKIIOB. DIIeK-
TPOHHOE CTPOEHHUE MOJIEKYJbI Tuppoa. KucinoTHeie cBolicTBa nuppona. [lupuann kak npencra-
BUTEJb MIECTUWIEHHBIX TETEPOIMKIIOB. DJIEKTPOHHOE CTPOCHUE MOJIEKYJbI TupuanHa. OCHOB-
HBIE CBOMCTBA MUPUIMHA, PEAKIIUU 3aMELIEHUS C apoMaTHdeckuM sipoM. [Ipencrasienue o6
WMUJ1a30J1e, MUPUJIMHE, TTyPUHE, TYPUHOBBIX U MTUPUMHUINHOBBIX OCHOBAHHSIX.
JleMoHCTpAaLUK.

1. OcHOBHBIE CBOWCTBA aMHUHOB.

2. KauecTBeHHBIE peaKIIMU HA aHWJIHH.

3. AHMJIMHOBBIE KPaCUTEIIH.

4. OGpa31bl TETEPOIMKINYECKUX COSAMHEHUN.

JlaGopaTropHble onbIThbl. KauecTBEHHbIE PEAKIIMHA HA AHUJIUH.

IIpakTuyeckas padora Ne9. Perienue skcnepuMeHTANIbHBIX 33/1a4 M0 TEME «A30TCOIepKAIIIE
OpTraHUYECKHE BEIIECTBAY.

Tema 6. Buonornueckn akTuBHble BemectTBa (14y)
XKu p bl Kak crnoxHbIE 3(UPBI TTULEPUHA U BBICHINX KapOOHOBBIX KUCIOT. OMBIJICHHE KUPOB.
['unporenusanus >xupoB. Mblla Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT.



Y ruaeso nbl. MoHo- u qucaxapubl. DyHKIMY yriieBonoB. bruosorndeckas poib yrieBoJ0B.
['moko3a — (¢u3MYecKue CBOWCTBA, JIMHEWHAs W IUKIWYecKass (Gopmbl. Peakiuu TiroKO3bI
(okMCIEHNE a30THON KUCIIOTON, BOCCTAHOBJIEHUE B IIECTUATOMHBIN CIMPT), KAUECTBEHHBIE pe-
akKlMU Ha TIoKo3y. bpoxkeHue riroko3bl. PpyKTo3a Kak U30Mep IoKo3bl. Pubo3a u ne3okcu-
pubo3a. Ilonamue o enuxo3uoax.

A ucaxapuabl Caxapo3a Kak IpeICTaBUTENIb HEBOCCTAHABIMBAKOIINX AUcCaxapuioB. Manb-
mo3sa u nakmosa, yeanobuosa. I'maponu3 nucaxapunoB. [lonydyeHue caxapa U3 caxapHOU
CBEKJIBI.

ITonucaxapunsl Kpaxman, rimkores, nemiono3a. KauecTseHHast peakius Ha Kpaxmail.
['upponus nonmcaxapuios.

HyxneunoBbiekuciuaoTsl. Hykneosunsl. Hykieorunel. HykienHoBe KUCIOTHI KaKk
npupoansie noaumepsl. Ctpoenue JJHK u PHK. ['maponn3 HyKI€MHOBBIX KUCIIOT.
AMUMHOKHUCIO T bl Kak aM(pOTEpHBIE COSMHEHNUS. Peakiny ¢ KUCI0TaMH U OCHOBaHHSIMHU.
O6pa3zoBanue ciaoxHbIX 3pupoB. [lentuapl. [lenTtuaHas cB3b. AMUIHBIN XapaKkTep MENTHIHOM
csi3u. ['maponu3 nentunos. benku. [lepBuuHast, Bropu4Has ¥ TPETUYHAsE CTPYKTYPHI OCJIKOB.
KauecTBeHHble peakiiu Ha OENKHU.

JdemMoHCcTpaumu.

1. PacTBOpUMOCTB yriaeBOAOB B BOJIE U 3TAHOJIE.

2. KauecTBeHHbBIE pEAKIMH HA TJIIOKO3Y.

3. OGpas31bl aMUHOKHUCIIOT.

Jladoparopublie onbIThl. 11. CBoiicTBa roko3bl. KauecTBeHHast peakius Ha Tit0Ko3y. Ormpe-
JeJIeHre KpaxMaia B MpoayKTax nutanus. 12. I[BeTHble peakiinu 6enKoB.

KontpoabsHasi padora Ne 4 1o Teme «A30TcoeprKaiiue 1 ONoJIOTHIeCKH aKTUBHBIE OpraHrye-
CKHE BEIIECTBaY.

Tema 7. BoicokoMoieKyJIsipHble coequnenus (44)

[TonsiTe 0 BBICOKOMOJIEKYJSPHBIX BellecTBax. [lonuMepusanus U MOJIMKOHIEHCAIUS KaK Me-
TOJIBI CO3JaHMsI TOTMMEPOB. DnacToMmepsl. [Ipupoauelii U cuHTeTHUECKUN Kayuyk. Cononume-
puzanus. CoBpeMeHHbIE IUIACTUKU (TIOIUATUIIEH, TOTUIPOIIIIEH, TOJIUCTUPOJI, TOJIMBUHUIIXIIO-
pua, proporutact, monudTHIEHTEpedTanaT, akpuia-OyTaueH-CTUPOJIbHBIN TIIACTUK, MOJIUKAp-
6oHaTtsl). [IpupoaHbie U CHHTETUYECKHE BOJIOKHA (0030p).

JMemoncrpanuu. 1. OOpa3iel mnactukos. 2. Komneknus BonokoH. 3. [lonukoHaeHcanus 3Tu-
JICHTJIUKOJISA ¢ TepedTaneBO KUCIOTOM.

JlabopaTopHusbie onbIThl. 13. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpaM KHUCJIOT U Iie-
JIOYEH.

IIpakTyeckas padora Ne 10. Pacno3HaBaHMe MI1aCTUKOB.

IIpakTnyeckas padora Ne 11. Pacno3HaBaHHe BOJIOKOH.



11 xaacc (3 yaca B Heaeno, Bcero 102 yaca)

Tema 1. Hemetasisbl (314)

KnaccudukanmusHEeOpTraHUYECKHUX BEIIECTB. DIEMEHTbl METAJUIB H HEMETAJLIIBI
u ux nonoxkenue B [lepuoanueckoit cucreme.

B o 10 p o a. [Tonyyenue, pusndeckne 1 XUMHUECKHAE CBOMCTBA (PEAKIIUU C METaNIaMU U HEME-
TaJJlaMU, BOCCTAaHOBJIEHHE OKCHJIOB U coJjieil). ['mapupl. TOMIUBHBIE SJIEMEHTHI.

['anoren sl O0mias XxapakTeprucTuKa noArpymnisl. @U3NUecKrue CBOWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHUS OKUCIUTEIbHONW aKTUBHOCTH T'aJIOTEHOB B COOTBETCTBUU C UX IOJIO-
KEHHEM B Nepuoandeckoit tadmuie. [1opsiok BEITECHEHHS TaJIOTeHOB U3 PAaCTBOPOB TajOreHU-
noB. OcobeHHoCcTH XUuMuu (hropa. Xaop — MOJydeHHE B IPOMBILIUICHHOCTH U TabOpaTopuu, pe-
aKIMU C METAJUIAMU U HEMETauIaMu. B3auMozencTBue Xjiopa ¢ BOJOM U pacTBOPaMH LIEIOYEH.
Kucnoponnbie coenuuenus xjaopa. [ MmoxsiopuTel, XJ10paT v NepxaopaThl KaK TUIHYHBIE OKUCITH-
tenu. OcobenHocTH Xxumun Opoma u noaa. KauectBennas peakuus Ha Hop. ["anorenoso-
JIOPOJIbl — MOJIyYeHHUE, KUCIOTHBIE K BOCCTAHOBUTEINbHbIE CBOMcTBA. COJIsSiHAS KHCIIOTA U €€ COJTH.
KavecTBeHHBIE peakIiy Ha TaJIOTeHU/1-HOHBI.

DNeMeHTHNOATPYNNBIKUCIODP O 1a. Obmas xapakTepucTuka noaArpynmsl. dusnueckue
CBOMCTBA MpPOCTHIX BemecTB. O30H Kak ayuloTpomHas Moaudukamus kuciopoxaa. [lomydenue
o30Ha. O30H Kak OKHUCIAHUTENb. [I03UTHBHAS M HETaTHBHAS POJIb 030HA B OKPYXAroIeil cpene.
CpaBHeHue CBOMCTB 030Ha U Kuciopoaa. Boga u nepokcu Bogopoaa Kak BOJIOPOJHBIE COSAUHE-
HUS KHCIIOpOJia — CpaBHEHHE CBOMCTB. [lepokcn Bogopoaa Kak OKUCIUTENb M BOCCTa-
HoBUTeNb. [lepokcuanl MetamioB. Cepa. AmnoTponusi cepbl. PU3NYECKUE U XUMUYECKHE CBOM-
CTBa cephl (B3aUMOJICHCTBHE C METAIIAMH, KCIIOPOJIOM, BOJIOPOIOM, PACTBOPAMH ILIEIIOUYEH, KUC-
JoTaMu-okucIuTeasiMu ). CepoBOIOpOa — MONyuYeHUE, KUCTIOTHBIE 1 BOCCTAHOBUTEIBHBIE CBOII-
ctBa. Cynbduupl. CEepHUCTHIN Ta3 KaK KUCIOTHBINA OKCHI. OKUCIUTENbHBIE K BOCCTAHOBUTEIbHBIC
CBOIiCTBa cepHUCTOrO rasa. [lomyueHue cepHUCTOro raza B MPOMBIIUIEHHOCTH U J1a0OpaTOPHH.
Cepnucras kuciora u ee conu. Cepnbliii anruapua. Cepras kuciota. CBOHCTBa KOHIEHTPUPOBAH-
HOU U pa30aBJIeHHON cepHON KUCIOTHI. JleificTBrEe KOHIICHTPUPOBAHHOM CEpHOI KUCIOTHI Ha ca-
Xap, METaJUIbl, HeMeTaJuIbl, cynbduasl. TepMudeckas ycToWdnBOCTh cynbdaroB. KauecTBeHHAs
peaxius Ha CEpHYIO KHCIIOTY U €€ COJIU. TuocepHas Kucioma u muocyisgh)amoi.
A30THETO0COEeIHUHEHH 5. DJIEMEHTHI MOArPYyMIIbl a30Ta. O0Imas xapakTepucTHKa MO
rpynmsl. @u3nueckue cBoicTBa NpocThIX BeniecTB. CTpoeHne MONeKynbl a3oTa. dusnueckue u
XMMHYECKHE CBOICTBa a30Ta. [lomydeHne a30Ta B MPOMBIIUIEHHOCTH | JJabopaTopun. HuTpumb!.
AMMHaK — ero nojy4deHue, Gpu3ndeckrue 1 XuMuueckue cBoiictBa. OCHOBHBIE CBOMCTBA BOJHBIX
pactBopoB ammuaka. Comu ammonwust. [loBeneHne coneit aMMOHHS TIPY HarpeBaHUH. AMMHAaK KaKk
BoccTraHoBuTeNb. [IpuMeHnenne ammuaka. OKcHIbl a30Ta, MX IMOJydeHHE M cBOMCTBAa. OKcHI
aszora(l). Oxucnenue oxcuna azota(ll) kucaoponom. umepusanus oxkcuaa azota(IV). Azorucras
KHCJIOTa U ee coyid. HUTPUTBI KaK OKUCIUTENN U BOCCTAHOBUTEIH. A30THasl KUCIOTa — (pu3nye-
CKHE U XUMHUYECKHE CBOWCTBA, odydeHrne. OTHOIIEHNE a30THON KHUCIOTH K METajulaM U HeMe-
TajjaM. 3aBUCUMOCTh MPOJYKTa BOCCTAHOBICHHS a30THOM KHCIOTHI OT aKTMBHOCTU MeETajlla U
KOHIICHTPAIIMHM KUCIOTHL. TepMuuecKkas yCTOHIMBOCTh HUTPATOB.
D®ocpopuerocoeauHeHHu 1. Amtorponus gochopa. Xumuueckue cBoicTBa pochopa
(peakmuu ¢ KUCIOPOIOM, TAIOTEHAMH, METaJJIAMH, CIIOKHBIMU BEIIECTBAMH-OKUCIUTEISIMH, TIIe-
novyamn). [Tonydenune u npumenenue pocdopa. Pochopusiii anruapun. OprodpochopHas u MeTa-
dbochopras kKucIOTH U ux conu. KauectBennas peakuus Ha opTodocdatsl. Paznoscenue opmo-
gocghopnoii xucromwl. Iupoghocopuas kucnoma u nupogocghamoi. ®ochunsl. dochun. Xio-
puost pocghopa. Oxcuo gocghopa(lll), pocghopucmas kucroma u ee conu.

Y raepoa Amnorponus yriepoaa. CpaBHeHHE CTPOCHHUS U CBOMCTB rpaduta u anmasza. dyin-
JIEpEeH Kak HOBas MOJICKYJIsipHasi popMa yriaeposa. I'paden kak MoHOCTON rpaduTa. YTiaepoaHbie
HaHOTPYOKU. YT0JIb. AKTUBHPOBAHHBIA yroib. AncopOuusi. XuMudyeckue cBoiictBa yris. Kap-
ouael. ['maponns kapOuaa Kanplus u Kapouma amoMuHus. KapOuasl mepexoTHbIX METAIIOB KakK
CBEpXMpouHble MaTepuaibl. Okcusl yriaepoaa. OOpa3oBaHUe yrapHOTO ra3a npu HETOJIHOM Cro-
paHuu yriust. YTOJIb U yrapHBIA ra3 Kak BOCCTAaHOBHUTENH. Peakius yrapHOTO Tras3a ¢ pacruiaBaMu



nienoueit. CuHTe3 (OPMHUATOB M OKCANATOB. YTIEKUCIBIN Ta3. YTolbHas KUciaoTa u ee conu. [1o-
BEJICHHE CPETHUX M KUCIIBIX KapOOHATOB MPU HArPEBAHUH.

K p e m 1 1 1. CBolicTBa mpocTOro BelecTsa. Peakiuu ¢ XJ10poM, KUCIIOPOJOM, paCTBOpPaMH Iiie-
noueil. Okcu KpeMHUs B pupoze U TexHuke. KpeMHueBble KUCIOTH U UX colu. ['uaponus cu-
nukaToB. CHilaH — BOJIOPOIHOE COEAMHEHUE KPEMHUS.

b o p. Okcup 6opa. bopHas kucnora u ee conu. bypa.

JemoncTpanun. 1. ['openue Bonoposa. 2. [lonyyenue xyopa (onsiT B poOupke). 3. OMNbITH ¢
OpoMHOH BojoH. 4. OKHUCITUTENBHBIE CBOWCTBA pacTBOpa rUIoxjopurta HaTpus. 5. [ImaBineHue
cepsl. 6. 'openue cepsl B kuciopoje. 7. Bzaumoaerncreue xenesa ¢ cepoil. 8. ['openue cepoBoio-
pona. 9. Ocaxnenue cynbhuaon. 10. ColicTBa cepHuctoro rasza. 11. JleficTBue KOHIIEHTpUPO-
BaHHOM CEpHOM KUCIIOTHI HA Me/b U caxapo3y. 12. PactBopenune ammuaka B Boze. 13. OcHOBHbIE
CBOIiCTBa pacTBopa amMuaka. 14. Katanutudyeckoe okuciaenue ammuaka. 15. [Tonyuenue okcuna
azorta(ll) u ero oxucnenue Ha Bo3ayxe. 16. JleiicTBue a30THOM KuCIOTH Ha Menb. 17. ['openue
docdopa B kucnopoze. 18. IlpeBpamenne kpacHoro gocdopa B 6€blil U €ro CBEUeHHE B TEMHOTE.
19. B3aumoneiictBue pochopHoro anruapuaa ¢ Bojaoi. 20. O6pasusl rpaduta, anmaza, KpEMHHUS.
21. T'openue yrapsoro raza. 22. TyiieHnue nmjiaMeHH yriaeKUCbIM razom. 23. Paznoxenue mpa-
Mopa.

JladoparopHnsblie onbIThl. 1. [lonyueHnue xynopa U u3ydeHue ero cBOMCTB. 2. O3HAKOMIIEHUE CO
CBOIcTBaMHM XJlopcojepkaiux oroenuBareneil. KauecTBeHHas peakuus Ha rajJlor€HU-MOHBI. 3.
CsaoiicTBa OpoMa, noa u ux coneil. Paznoxenue nepokcuaa Bogopoaa. OKUcCIeHne HOAUI-HOHOB
NEPOKCUIOM BOJIOpOJIa B KUCIIOHN cpefe. 4. M3yueHne cBONCTB CEpHOI KUCIIOTHI U €€ coJiel. 5.
W3ydeHue cBOMCTB BOAHOTO pacTBOpa ammuaka. 6. CBoiictBa coneit ammonus. KauecrBennas pe-
akuus Ha ¢ochar-noH. 7. KauecTBeHHas peakuus Ha KapOOHAT-WOH. PasnoxkeHue runpokapoo-
HaTa HaTpus. 8. VcnbITaHue pacTBOpa CHIMKAaTa HATPUSI UHAUKATOpoM. 9. O3HaKoMIIeHHE ¢ 00-
pasliaMu IpUPOJIHBIX CHIIMKATOB.

IIpakTuyeckas padora Nel. [lonyuenue Bogoposa.

IIpakTuyeckas pad6ora Ne 2. [lonydyeHne XJI0poBOAOPOIA U COJISTHOM KUCIIOTHI.
IIpakTnyeckas padora Ne 3. [losryueHne ammuaka U U3y4eHHUE €ro CBONCTB.

IIpakTyeckas padora Ned. [lonydyeHue yriaekuciaoro rasa.

IIpakTuyeckas padora Ne 5. BoinonHeHue skciepuMeHTANIbHBIX 3a/1a4 110 TeMe «Hemeramibiy.
KonTpoasHnas padora Nel o teme «HemeTtamiby.

Tema 2. Metasuisbl (304)

Obmuito030pianTeMeHTOB—MEeTao B. CBoicTBa MPOCTHIX BEIIECTB-METAIJIOB.
Merannuueckue Kpuctamauueckue pemerku. CriaBbel. XapaKTepucTHKa Hanlosiee M3BECTHBIX
cruaBoB. [lomyuenue u npuMeHeHE METAIIIOB.

[Ile 104 HBI €M €T aJljbl— 00I1ast XapaKTepPUCTUKA MOATPYIIIbI, XapaKTEPHbIE peaKIIMK1 HATPUS
u Kanus. CBolicTBa 1eNoYHbIX MeTaioB. [lonydenne menounsix metannos. Cona v eqkui

HaTp — BAKHEWILNE COCIMHEHMS HATpus. bepuiuinid, Marauii, MEI0YHO3EMEIbHbBIE METAJUIBI.
Marnuit u kanpiuii, ux oOuias xapakTepucTHUKa Ha OCHOBE mosoxkeHus B Ilepuonnueckoil cu-
cteme annemeHToB . V1. MenneneeBa u ctpoenust aromoB. [lonydenue, pusznyeckue u Xumuye-
CKHE CBOMCTBA, IPUMEHEHHE MarHus, KaJIbLUsA U UX COeAUHEHUH. AMPOTEpPHOCTh OKCHJIA U TH[I-
poxcuaa 6epusuus. XKecTkocTh BOAbI U criocoObl ee ycTpaHeHusl. OKpacka MjIaMeHH COJISIMU Lie-
JIOYHBIX U LEITOYHO3EMEIbHBIX METAJUIOB.

A 110 M U H U i. PacnpocTpaHeHHOCTb B pUpoJIe, PU3NYECKUE U XMMHYECKHE CBOMCTBA (OTHO-
IIEHUE K KUCIOPO/Y, TaJoreHaM, pacTBOpaM KHCIIOT U IIeI04el, amroMoTepMusi). AM(poTepHOCTh
okcuaa u ruapokcuaa amomunus. Conu anmomunus. [TomHoe pas3nokeHue BOJOW COJei amtomMu-
HUS cO ca0bIMU ABYXOCHOBHBIMU KUCIIOTaMU. AJIIOMUHATHI B TBEPJIOM BUjE U B pactBope. [lpu-
MeHeHHe amoMuHus. CoeouHenus antoMUHUs 8 HUSUUX CIMENeHsIX OKUCTIeHUSL.
OnoBoucBUH e I Pu3nueckue U XUMUYECKUE CBOMCTBA (PEAKIIUHU C KHCIOPOAOM, KHCIIO-
tamn), npumerenne. Conu onosa(ll) u ceunua(ll). CBUHIIOBBIN aKKYMYJIATOP.



MeTanneinoOOUYHBXTOAT P YN N OcoOOEHHOCTH CTPOCHHSI aTOMOB MEPEXOTHBIX
METaJIOB.

X p 0o M. ®usnyueckue CBOMCTBA, XUMUUYECKHE CBOMCTBA (OTHOILIEHUE K BOASHOMY Tapy, KUCIO-
pOJy, XJIOpY, pacTBOpaM KHCIIOT). MI3MeHeHHe OKUCIUTENbHO-BOCCTAHOBUTENBHBIX U KUCIOTHO-
OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHUIOB XpOMa C POCTOM CTEIIEHU OKHUCIIEHUs. AMQpOTEepHBIC
cBoricTBa okcua u runpokcuaa xpoma(lll). Oxucnenne conert xpoma(Ill) B xpomatel. Bzaumusie
MepeXo/Ibl XPOMATOB U JUXPOMATOB. XPOMATHI U IUXPOMATHI KAK OKUCIUTEIIH.

MapraH e — Qusnueckue 1 XMMHYECKHUE CBOMCTBA (OTHOIICHUE K KHCIOPONY, XJIOpY, pac-
TBOpam kucioT). Okcua mapranua(IV) kak okucinurens u karanusatop. [lepmanranar kanus Kak
okucnutenb. Maneanam(VI) kanus u e2o ceoticmaa.

K'e 1 e 3 0. Haxoxaenue B mpupojie. 3HaUeHHE Kene3a I opranu3mMa yeiaoeka. Ousndeckue
cBoiicTBa xene3a. CruiaBbl jkeje3a ¢ yriiepojoM. XUMUYECKHEe CBOMCTBa kene3a (B3auMOaeH-
CTBHUE C KUCIIOPOAOM, XJIOPOM, CEPOH, YIeM, KUCI0TaMu, pacTBopamu coJieii). CpaBHEHUE KHC-
JIOTHO-OCHOBHBIX U OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB ruapokcua xenesa(ll) u rua-
poxcupa xxeneza(lll). Conu xeneza(ll) u xxeneza(lll). Meroast nepeBoaa coeit xxeneza(ll) B
commu xene3a(lll) u o6patHo. OkucIUTENBHBIE CBOMCTBA coenuuennid xene3a(lll) B peakumsx ¢
BOCCTAaHOBUTESAMU (MOAMIOM, Mebio). [{nanunnpie KoMIUieKchl xkene3a. KauecTBeHHbIE peak-
1uu Ha noHsl xkenesa(ll) u (I11).

Me 1 b. Haxoxnenue B npupoe. dusnueckre 1 XUMUUECKHE CBOICTBA (B3aUMOJIEHCTBUE C KHC-
JIOPOJIOM, XJIOPOM, cepoit, kucimoramu-okuciurensimu). Comu meau(ll). Meansrit kynopoc. Am-
muakatel menu(l) m memgu(Il). Ilomyuyenune oxcunma menu(l) BoccTaHOBIEHHMEM THUIPOKCHIA
meau(I) rmroko30i.

Cepe0po. Puznueckre U XUMUYECKHUE CBOIMCTBA (B3aUMOJICHCTBUE C CEPOH, XJIOPOM, KUCIIO-
TaMu-okucauTensiMu). OcaxaeHne okcuia cepedpa rnpu AeCTBUH IIETI0YU Ha COH cepedpa. AM-
MUakathl cepeOpa kak okucnurenu. KauectBeHHas peakiiysi Ha HOHbBI cepedpa.

3071 0To0. PU3NYECKUE U XUMHUYECKHE CBOKMCTBA (B3aMMOCHCTBHE C XJIOPOM, «IIAPCKON BOIAKOM».
CriocoObI BBIACTICHHS 30JI0Ta U3 30JIOTOHOCHOW TIOPOJIBI.

I[ u v k. Pu3nyecKkue U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C TallOT€HaMU, KHUCIOPOJIOM,
CEepOoH, pacTBOpaMH KUCIIOT U MIEI04ei). AMPOTEpHOCTh OKCUAA U THIPOKCH 1A ITMHKA.

P 1y T 5. [IpeacraBnenue o CBOMCTBAX PTYTU U €€ COCITUHEHUSIX.

JemoncTpauuu. 1. Komtekiusa metaios. 2. Komtekius Muaepanos u pya. 3. Komnekmust «Auto-
MuHui». 4. Komnexkuus «Kenezo u ero crasel» 5. Bzaumogelicteue HaTpus ¢ Bogoi. 6. Okpa-
IIMBAHUE TJIAMEHM COJISIMU WIEJOYHBIX M IIEJIOYHO3EMEIbHBIX METauoB. 7. B3aumopeiicTere
Kanplus ¢ Bojou. 8. IlnaBnenue amomunus. 9. B3aumoselicTBre amoMuHus co 1ienoubto. 10.
B3aumopeiicTBre XpoMa ¢ CONISIHOM KUCTOTOoN 0e3 goctyna Bo3ayxa. 11. Ocaxnenue ruipokcuaa
xpoma(Ill) u okucnenue ero nepokcuaoM Bogopoda. 12. BauMHble mepexoapl XpOMaToB U JH-
xpomaTtoB. 13. Pa3znoxxenue nuxpomarta aMMoHus. 14. Amtomorepmus. 15. OcaxieHue ruapok-
cuna xxene3a(lll) u okucnenue ero Ha Bozayxe. 16. Boinenenue cepeOpa u3 ero coseit ieiicteueM
MeJTH.

Jladoparopubie onbIThl. 10. OkpammBaHue MJIaMEHU COEUHEHUSAMHU IIETOYHbIX METasuioB. 11.
O3HakoMJIEHUE ¢ MUHEpPAJaMU U BOKHEHUITUMHU COEIUHEHUSAMH IIETIOYHBIX MeTauioB. 12. CBoii-
CTBa COCAMHEHUHN HIENOYHBIX MeTauioB. 13. OxpalnBaHue MJIaMEHU COJIAMH IIETOYHO3EMEIb-
HbIX MeTajuioB. 14. CBolicTBa MarHus U ero coenuHeHuit. 15. CBONCTBAa COeAMHEHUN KaJbIIUS.
16.XKectkocTh Bofibl. 17. B3auMoelicTBre alFOMUHUS C KUCIOTaMH | menodamu. 18. AMdoTtep-
HBIEC CBOMCTBA ruipokcuaa amromMuaus. 19. Ceoiicmea onosa, ceunya u ux coedunenuii. 20. CBoW-
cTBa cosiel xpoma. 21. CBolicTBa Maprasua U ero coeiuHeHui. 22. M3ydeHre MUHEPaoB jKele3a.
23. CaoiictBa xene3a. KauecTBeHHbIe peakiuu Ha HOHBI xkene3a. [lomyuenue okcuna meau(l). 24.
CBoiicTBa MeIIH, €€ CINIABOB M COeAUHCHUM. 25. CBOMCTBA IMHKA U €0 COSAUHCHUM.
IIpakTuyeckas padora Ne6. [lonydeHne roppkoit coiau (CEMUBOIHOTO Cyib(haTa MarHus).
IIpakTuyeckas padora Ne 7. [lonydyeHne alroMOKalInEBbIX KBACIIOB.

IIpakTuyeckas padora Ne§. BrinosiHeHne SKCIIEpUMEHTATIBHBIX 33/1a4 110 TeMe «MeTasuibl I1aB-
HBIX OATPYIII.



IIpakTuyeckas padora Ne9. [lonyyeHue MmegHOT0 Kymnopoca.

IpakTnyeckas padora Nel(. ITonydyeHue )ene3HOro Kymnopoca.

IIpakTyeckas pa6ora Ne 11. BrinosiHeHne 3KciepuMEHTANIBHBIX 3a/1a4 110 TeMe «MeTasl 1o-
OOYHBIX HOATPYIII».

KonTpouabsnas pabora Ne 2 o teme «MeTas».

Tema 3. Ctpoenne atoma. XumMuveckasi cBsi3b (84)

Ctpoenueartoma Hykmasl. M3oTonel. Tumnbsl pagnoakTUBHOTO pacnaja. TepMosIepHbIi
cunte3. [lomyuenue HOBBIX 37eMEHTOB. fnepHble peakiuu. CTpoeHUE 3IEKTPOHHBIX 000I0YeK
aTtoMoB. [IpencraBienue o kBaHTOBOM MexaHuke. KBanToBble unicia. ATomHble opouTanu. Paguyc
aToMa. DJIEeKTPOOTPULATENBbHOCTD.

XumMuyeckascB 3 b. Buasl xummuueckoil csi3u. KoBajieHTHas CBSI3b U €€ XapaKTePUCTUKU
(nmuHa CBSI3U, MOJIIPHOCTH, MOJISPU3YEMOCTh, KPaTHOCTH CBsi3H). oHHas cBs3b. MeTamnnueckas
CBSI3b.

CtpoenueTBepab xTe i Kpucrammmaeckue u amopdHbie Tena. TUITBI KPUCTAITHISCKHX
pEIIeTOK METAJJIOB U MOHHBIX COeAMHEHMH. MexMomneKysapHble B3aumMoieicTBus. Bogoponnas
CBSI3b.

JMemonctpanuu. 1. Kpucrannuyeckue pemerku. 2. Moaenu MOJIEKyIL.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX peakuuii (174)
TennoBoWdpPeKTXUMHUUYECKONDPEaKIHUU. DHIOTEPMUUYECKUE U IK30TEPMUUECKUE
peakuuu. 3akoH ['ecca. Temmora oOpazoBaHus BemiecTBa. JDHeprus cBss3u. [lonarue 06 sHTANB-
nuu. [lonstre o0 3uTponuu. Bropoii 3akoH TepmoauHamuku. DHeprust ['n06ca u kpurepuu ca-
MOIIPOM3BOJIBHOCTH XUMUYECKON PEAKIUH.
CKOpOCThXUMHUYECKUXpEAaKI UMW MU ee 3aBUCUMOCTh OT MPUPOJIbl pEArHpyIOIINX
BELIECTB, KOHLEHTPALUU PEareHTOB, TEMIIEPATyPhl, HAIMYMUSA KaTaIN3aToPa, IIIOAIN TOBEPXHO-
CTH pearupyromux BeHlecTB. 3aKoH neicTByrommx Mmacc. [IpaBuino Bant-T'odda. Ilonstue 06
SHEpPruy aKTUBALMU U 00 SHEPreTUUecKOoM Mpoduiie peakiuu. ['OMOreHHbIi U reTeporeHHbIN Ka-
tanu3. [Ipumepbl KaTaTUTHYECKUX MPOLIECCOB B TEXHUKE U B )KUBbIX opraHu3max. GepmMeHTsI Kak
OuosornYecKre KaTajln3aTophl.

OOpaTtuMblepeaxquu Xumuueckoe paBHoBecue. [Tpunuun Jle [latense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. Koncrantel nuccounanuu. Pacuer pH pactBopoB cuib-
HBIX KHCJIOT U 1enoueil. [Ipouszeedenue pacmeopumocmu.
PanaxktTuBHOCTHUMETAaNHDO B. [IoHATHE O CTAaHAAPTHOM 3JIEKTPOAHOM MOTEHIMAIIE U
AIIEKTPOJIBIKYILEH CUJIe peakIMH. XUMHUYECKNE HCTOUYHUKH TOKA: TajlbBAHUYECKUE AJIEMEHTHI,
AKKyMYJIATOPBI ¥ TOIJIMBHBIE 2JIEMEHTHI. DJIEKTPOJIM3 PACIIIIABOB M BOJHBIX PACTBOPOB AJIEKTPO-
JUTOB. 3aKOHbL INeKMPOU3A.

JemoncTpanuu. 1. DK30TEpMUYECKUE U YHAOTEPMUUYECKNE XUMUUECKHE peaknu. 2. Temossie
SBJICHUS TIPU PACTBOPEHUH CEPHOM KHUCIIOTHI U aMMHAYHOM CENUTPBI. 3. 3aBUCUMOCTh CKOPOCTHU
peakuuu OT NPUPOBI BEIIECTB HA IPUMEPE B3aUMOAECUCTBHSI PACTBOPOB Pa3IMYHBIX KUCIOT OH-
HAKOBOM KOHIIEHTpAIK C OJJUHAKOBBIMU KycOUKaMH (TpaHyJlaMM) LHUHKA U OJUHAKOBBIX KyCOY-
KOB Pa3HbIX METAJUIOB (MarHus, IIUHKA, JKeJie3a) C paCTBOPOM COJISIHOM KUCIOTHL. 4. B3aumoneii-
CTBHUE PaCTBOPOB CEPHOM KHCIOTHI C PACTBOPAMHU THOCYJIb(aTa HaTPUsI pa3IMYHON KOHLEHTPALIUN
U TEMIIEpaTypsl. 5. PaznokeHue nepokcuaa BOAOpoa ¢ IOMOIIbI HEOPraHNYECKUX KaTalu3aro-
POB U MIPUPOJHBIX 00BEKTOB, COACPIKAIIUX KaTaazy.

JlabopaTopHbie onbIThl. DaKTOPHI, BIMSIONINE HAa B3aUMOJICHCTBUE METAJJIa C paCTBOPaMH KHC-
70T1. CMellleHrne XMMHUYeCKOro paBHOBECHS TP YBETMUEHUH KOHIIEHTPAIMH PEareHTOB U POAYK-
TOB.26. Katanutuueckoe pas3iiokeHne NepOKCHIa BOJOPOIa

IIpakTuyeckas padora Nel2. CKopocTh XUMHUUECKON PEaKIIHHU.

IIpakTyeckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTpoabsHnas padora Ne3. TeopeTnueckue OCHOBBI XUMHUH.



Tema 5. Xumnueckasi TexHoJ10rus (749)
OCHOBHBENPUHIOUNOBXUMUUYECKONTEXHONOTUU.[Ipou3BoaACTBOCEPH
O M K ¥ CJI O T bl KOHTAKTHBIM crtoco0oM. Xumusm mnpoiecca. Coipbe JIJIs IPOU3BOACTBA Cep-
HOH KUCIOTHI. TexHoIornyeckas cxema mpoiecca, Mporecchl U anmapaThl.
[lpou3zBoOoACTBOAMMH a K a. XuMu3M Mpoiiecca. OnpezesieHne ONTUMaIbHBIX YCIOBUI
MIpoBeACHUS peakuuu. [IpuHIMI TUPKYIALNT U €ro peaau3anus B TEXHOJOTHYECKON CXEME.
Metannypru s YepHas meramtyprus. JJomeHHbIH mipoliecc (ChIpbe, YCTPONUCTBO JOMEHHOM
nevu, XMMHU3M npoiiecca). [[pon3BoACcTBO cTaiu B KUCIOPOJIHOM KOHBEPTEPE U B DIIEKTpOIIeyax.
OpranuueckuicuHTe3. Cunmesvl Ha ocHose cunmes-ea3a. IIpon3BoACTBO METaHOJIA.
Dkonorus U npobdiaemMa OXpaHbl OKPYXKaroIIel cpebl. 3eleHas XuMusl.

JemoncTpanuu. 1. Ceippe sl MPOU3BOJICTBA CEPHOM KUCIOTHL. 2. MoOJenb KHUIAIIEro CIosl.
3.Kene3nas pyzna. 4. O0pasiisl CIJIaBOB KeJe3a.

Tema 6. Xumusi B ObITY H Ha ciry:k0e oomecTna (94)

Xumus um. JKuapsel, 6eKH, YriIeBoAbl, BATAMHUHEL. [InIeBbie 700aBKH, NX KIaccuukanus. 3a-
IpelleHHbIE U pa3pelIeHHbIe THIIeBble Jo0aBku. JlekapcTBeHHbIe cpenicTBa. Kpacku 1 MUrMeHTHI.
[TpuHLIMIIBI OKpallIBaHus TKaHEW. XUMHUA B cTpouTenbeTBe. LlemenT, 6eToH. CTekio U kepamuka.
TpaauimoHHbIE U COBPEMEHHbIE KepaMuieckue Marepuainbl. CBepXmpoBosiias kepamuka. boi-
toBas xuMus. OroenuBarore cpeacTpa. XUMHS B CEIBCKOM X03siicTBE. NHCEKTUIIUIBI U TIECTH-
nuasl. Cpeactsa 3amuThl pactenuid. Penemientsl. OcoOOEHHOCTH COBPEMEHHOM Hayku. MeToso-
JIOTHSI HAYYHOTO MccaenoBanus. [lpogeccus xumuka. Mamemamuyeckas Xumus.

[Touck xumuueckoi nadopmaruu. Paboma ¢ bazamu OAHHBIX.

Jemoncrpanuu. 1. ITumessie kpacurenu. 2. Kpamenue tkaneit. 3. OtOenuBanue Tkanei. 4. Ke-
pamuueckue Matepuansbl. 5. [[BeTHsie cTekmna. 6. Komnekius «TOmImMBo U €ro BUIBD.
JlabopaTopHblie onbIThI. 27. 3HAKOMCTBO C MOIOITUMU CPEACTBAMHU. 3HAKOMCTBO C OTOEIHBAIO-
mmmu cpenctBamu. 28. Kien. 29. 3HakOMCTBO ¢ MHUHEpAIbHBIMU YAOOPEHUSIMH U H3yYEHHE UX
CBOMCTB.

Kontpoabnas padora Ne 4. itoroBast KOHTpoJIbHas padoTa.



10 xknacc (3 4 B Hexes10, Bcero 102 4, u3 HUX 3 4—pe3epBHOE BpeMsi)

Y4eOHO-TeMATHYECKHHA TJIaH

B mom uucne

Ho-
Konuue-
Mmep Tema
Cmeo uacoe npakmu4ieckKue KOHmMpOJ/ibHble
memaol
padombot paoomut
1 [ToBTOpEeHME U yriayOJIeHUEe 3HAHUT 18 1 1
OCHOBHBIE TOHSATUSI OPTaHUYECKOM
2 XUMHH 13 - -
3 YrneBoaopoibl 25 2 1
Kucnopoacoaep:xaiue opranuue-
4 CKHE COENUHEHUS 19 5 1
A30T- U cepocojeprKalue CoeInHe-
5 HUSA 6 1 -
6 buonorndyecku akTUBHBIE BENIECTBA 14 - 1
7 BbICOKOMOIIEKYIIIpHBIE COEIMHEHUS 4 1 )
PesepBHOE Bpems 3 } i}
HUTOIO: 102 10 4




Y4eOHO-TEMAaTHYECKHH IJIaH
11 kaacc (3 4 B Hexe10, Bcero 102 v)

B mom uucne

Ho-
Koauue-
Mmep Tema KOHmpPOb-
Cmeo uacoe npakmudeckKue
membl Hoble
paodomul
paoomut
1 HemeTanabl 31 5 1
2 MeTasuibl 30 6 1
Ctpoenue atoma. XumMuieckas
3 8 - -
CBSI3b
OcCHOBHbIE 32aKOHOMEPHOCTH IPO-
4 TeKAHUA XUMHYECKHX peaKkiuii 17 2 1
5 XuMH4YecKas TeXHOJIOTUsl 7 i i
Xumus B ObITY U Ha cJ1yk0e o01e-
6 crBa (11u) 9 - 1
HTOI'O: 102 13 4




COI''TACOBAHO
[IpoTokon 3aceganus METOANYE-

COI''TACOBAHO
3amectuTtenb Aupekropa no YBP

CKOT0 O0OBEIMHEHHS YyUnuTeNeh JI.H. I'aBpui
€CTECTBEHHOHAYYHOT'O IMKJIa 2019 roxa
MBOY CONI Ne 2
oT 2019 roga Ne 1
O.A.CotHHK
HNudopmanus o BeInoTHeHUH padoueil nporpammel 10 kiaace
KomuecrBo BoinoHeHnue OrtcraBa- Ilpuunna orcraBa- Kommiencupyronme
4acoB HHe HUS MepPOTPUSITHSI
MOIJIAHY
YeTBEPTH
| 2 3 4
Nudopmanus o BbinoJJHeHUH padoyeii mporpammsbl 11 Kiace
KomruecTBo BoinosiHeHue OrcraBa- IIpuunna orcrasa- Kommnencupyronpe
qJacoB HHe HUSA MEpPOoIpPUATUS
NOIJIAHY
YeTBepTh

| 2 3 4




