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IHosicuuTenLHAA 3aNIUCKA
[Ipennaraemass mporpamma 1o XMMHUU PacKpbIBAE€T COJAEPKAHUE OOYUEHHS] XUMHUHU yda-

mmxcs 10-11 xmaccoB o0mieo0pa3oBaTenbHBIX OpraHu3anuii Ha mpoduiabHOM ypoBHE. I[Ipo-
rpaMMa COCTaBJICHa Ha OCHOBE DyHIaMEHTAIILHOTO sIpa CoIepKaHus 001ero 00pa3oBaHus, Tpe-
0OBaHMUI K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI CPETHETO (TIOJTHOTO)
oOuiero obpaszoBaHus, MpeAcTaBieHHbIX B denepalbHOM roCcyAapCTBEHHOM 00pa3oBaTEeIbHOM
CTaHaapTe CpeliHero (MOoIHOro) 001Iero o0pa3oBaHus U IPUMEPHON MIPOrpaMMbl IO XUMHH CPEI-
Hero (ITOJIHOT0) 00111ero 00pa3oBaHus.

Copnepxanne oOyueHHs pealn30BaHO B Y4YEOHHMKAX XUMHH, BBIMYIICHHBIX H3aTEIbCTBOM
«dpoday:

—Epemun B. B., Ky3smenko H. E., Tepenun B. U., [Ipo3nos A. A., JIyaun B. B. Xumus 10 knacc
(yrmyOneHHBINH yPOBEHBD ),

—Epemun B. B., Ky3emenkoH. E., JIpo3znos A. A., Jlyaun B. B. Xumus 11 knacc (yriayOneHHBIH
YPOBEHB).

HacTtosmiee nocobue peanusyer oO1ue e cpegHero (oaHoro) oodmero oopa3oBanus, aBTop-
CKHE MW Pa3BUBAIOIIETO, COBPEMEHHOI'0, HAYYHO OOOCHOBAHHOTO Kypca XHMMHH, BHYTPH TIPEII-
METHBIE U MEXKIIpeaAMeTHbIe cBsi3U. [locoOue npexycmaTpuBaeT GOopMUPOBAHKE YHUBEPCATHHBIX
yUeOHBIX ACHCTBHIA yJaITUXCs, TO3BOJISIET OCYIIECTBIIATh CHCTEMHO-/ISATSIIBHOCTHBINA U TIPAKTH-
KOOPUEHTHUPOBAHHBIN MOJIX0/IbI B 00YUYEHHUU.

Ilnanupyembie pe3yJbTAThI 00y4eHUS U OCBOCHHSI COAEP:KaHUA Kypca

XHUMHUHN

JlesiTenbHOCTh 00PA30BATEIBLHOTO YUPEKACHUS 00111er0o 00pa3oBaHusi B 00Y4CHUN XUMHUHU
B cpenHel (MoHOM) O0IIel MIKOJICO/HKHA OBITh HAIlpaBJICHA Ha JIOCTIDKEHUE O00YUYaIONTUMUCS
CJIEYIOIIMX JINYHOCTHBIX PE3Yy/IbTATOB:

1) B IEeHHOCTHO-OPUEHTALIMOHHON cepe — YyBCTBO FOPAOCTH 32 POCCUNCKYIO XUMUYE-
CKYIO HayKy, TYMaHH3M, LI€JI€yCTPEMIIEHHOCTb, BOCIIUTAHNUE OTBETCTBEHHOI'O OTHOIIECHHUS K IIPH-
pojie, oco3HaHKWEe HeOOXOAMMOCTH 3aIIUThl OKpYXKaroIlel cpeibl, CTpeMIIEHHE K 3/I0pOBOMY 00-
pa3y KU3HH;

2) B TpyAOBOIi cepe — roTOBHOCTh K OCO3HAHHOMY BBIOODY JlanbHelIIel 00pa3oBaTeib-
HOM WM MpOoQecCUOHANBbHON TPAeKTOPUH;

3) B mo3HaBaTeNbHONW (KOTHUTHBHOM, MHTEJUIEKTYalbHON) chepe — yMEHHE YIpPaBIsATh
CBOEH MO3HaBATEIbHON JESITENbHOCThIO. MeTanpeIMeTHbIMU pPe3yJbTaTaMH OCBOCHHS BBIITYCK-
HUKaMU
cpeaHel (TMoJIHOM) 00IIel MIKOJIBI TPOrpaMMBbI 110 XUMHH SIBIISTIOTCSL:

1) ucronp30BaHNE YMEHHUM U HABBIKOB PA3JIMYHBIX BHJIOB [TO3HABATEIBHOM AEATEIBHOCTH,
IPUMEHEHUH OCHOBHBIX METOJI0B MO3HAHUS (CUCTEMHO-UH(OPMAIIMOHHBIN aHAIN3, MOAETUPOBa-
HUE) JUIsl U3yYEHUS Pa3IMYHbIX CTOPOH OKPY’KAIOLIEN 1€HCTBUTENBHOCTH;

2) UCTI0Ib30BaHNE OCHOBHBIX MHTEIEKTYaJIbHBIX ONepanuii: GopMylInpoBaHHe TUIIOTES,
aHAJIU3 U CHUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATH3allMsl, BBISIBJICHHE TPUUYUHHO-CIIECJCTBEH-
HBIX CBSI3€H, MOUCK aHAJIOTOB;

3) yMeHue reHepupoBaTh UJIEU U ONPEIeNATh CPEACTBA, HEOOXOIUMBIE I UX peau3a-
1NH;

4) yMeHue onpeneNsaTh eI U 3a/laui JIeSTeIbHOCTH, BIOMpPATh CPEACTBA pealn3aluu
LIEJIM U IPUMEHATh UX Ha IIPAKTHKE;



5) Ucnonb30BaHUE PA3IMYHBIX MCTOUHUKOB IS MOJTYYEHUS XMMUYECKOH MH(OpManui,
NOHMMaHHE 3aBUCUMOCTH COJIEpKaHUs U (OPMBI MPEICTaBICHUS MHOOPMAIIMH OT IeJIei KOMMY-
HUKaLlUU U aJipecara.

B obnactu mpeaMeTHBIX pe3yibTaToB 00pa3oBaTelbHOE YUPEKISHUE 00IIero oopa3ona-
HUS IPEJOCTABIISET YYCHUKY BO3MOXKHOCTh Ha CTYNEHH CpeAHero (IOJHOro) odIero oopa3ona-
HUS IIpU
W3Y4YCHUN XUMHWH HAyYUTHCS:

A) Ha 6a30BOM ypOBHE B ITIO3HABATEIBHOM cepe:

1) naBaTh onpeneneHust U3y4eHHBIX OHATHH;

2) onuChIBaTh IEMOHCTPALMOHHBIE U CAMOCTOSITENILHO IIPOBEACHHbBIE IKCIIEPUMEHTBI, HC-
M0JIb3YS AJIs1 ATOIO €CTECTBEHHBIN (PYCCKHI, POJIHOM) SA3BIK U SA3bIK XUMUH;

3) onuchIBaTh U pa3iInyaTh U3yUYEHHBIE KJIACChl HEOPTaHUYECKUX U OPIaHUYECKUX COEIU-
HEHUI, XUMUYECKHE PEaKUu;

4) xnaccu(puIUpoBaTh U3yYCHHbIE OOBEKTHI U SIBICHUS;

5) HabIOAATh IEMOHCTPUPYEMBIE U CAMOCTOSATENBHO MTPOBOAUMBIE OIBITHI, XUMUUYECKHE
peaKlMHy, NPOTEKaIoLIe B IPUPOE U B OBITY;

6) nenatb BBIBOJIBI U YMO3AKIIIOUECHUS U3 HAOMIOJCHNH, U3YYEHHBIX XUMUYECKHUX 3aKOHO-
MEPHOCTEN, IPOTHO3UPOBATh CBOMCTBA HEN3YUYEHHBIX BEIIECTB 110 aHAJIOTMHU CO CBOMCTBAMHU HU3Y-
YEHHBIX;

7) CTpYKTypUpOBaTh U3Y4YEHHBII MaTepHall;

8) MHTEPIIPETHPOBATh XUMUYECKYIO HH(POPMALIUIO, TIOIYIEHHYIO U3 JPYTUX HCTOYHUKOB;

9) onMchIBaTh CTPOEHHE ATOMOB 3J1€MEHTOB [—IV meprnonoB ¢ MCHOIb30BAHUEM 3JIEK-
TPOHHBIX KOH(UTypalHii aTOMOB;

10) MmofenupoBaTh CTPOCHUE MTPOCTEUIIINX MOJIEKYJI HEOPIaHUYECKUX U OPraHUYECKHX Be-
IIECTB, KPUCTAIJIOB; B IEHHOCTHO-OPUEHTAIIMOHHOM cepe: aHATM3UpOBaTh U OLIEHUBATh MOCIIE-
CTBHSI JUIsl OKpY>Karolle cpesibl ObITOBOM U IPOM3BOJICTBEHHOM NESTEILHOCTH YEJIOBEKA, CBSI3aH-
HOM ¢ mepepaboTKOM BEIecTB.

b) Ha yriybneHHOM ypoBHe:

1) naBaTh onpeeneHns U3y4eHHbIX TOHATHII;

2) OonuChIBAaTh IEMOHCTPAILIMOHHBIE U CAMOCTOSITENIbHO IIPOBECHHbBIE HKCIIEPUMEHTHI, HC-
HOJIb3Ys U1l 3TOTO €CTECTBEHHBIN (PYyCCKUM, pOJTHOMN) SI3BIK U SA3bIK XUMUH;

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

4) xnaccupuIpoBaTh U3yYEHHbIE OOBEKTHI U SIBICHUS;

5) HabmoAaTh IEMOHCTPUPYEMBIE U CAMOCTOSATEIBHO MPOBOJAUMBIE OMBITHI, XUMUYECKUE
peaxiuu, NpoTeKarolie B IPUPOJE U B OBITY;

6) uccienoBaTh CBOMCTBA HEOPIaHUYECKUX M OPraHUYECKHX BELIECTB, ONPENENSTh UX
MPUHA]JIEKHOCTh K OCHOBHBIM KJIacCaM COEIMHEHUH;

7) 06001maTh 3HaHUA U J1eNaTh 0OOCHOBAHHBIE BHIBOJBI O 3aKOHOMEPHOCTSAX M3MEHEHUS
CBOICTB BEIIIECTB;

8) cTpyKTypHpoBaTh yueOHyI0 HH(pOpMAIHIO;

9) uHTEpNIpEeTUPOBaTH MH(OPMAIIHIO, TOTYYSHHYIO U3 IPYTUX UCTOUHUKOB, OLICHUBAThH €€
HAy4YHYIO IOCTOBEPHOCTH;

10) 0OBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX PEAKIIHI, TPOTHO3UPOBAThH BO3-
MO’KHOCTb MX MPOTEKaHUS HAa OCHOBE 3HAHMI O CTPOCHUHU BEUIECTBA U 3aKOHOB TEPMOANHAMUKHY;



11) 00BsICHATH cTpoeHUE aTOMOB A1eMeHToB [—IV mepuropa ¢ ncrnonb30BaHUEM JICKTPOH-
HBIX KOH(UTYpAIii aTOMOB;

12) MozsenupoBaTh CTPOCHUE MPOCTEUIINX MOJIEKYJI HEOPTaHUYECKUX U OPraHUYECKUX Be-
11ECTB, KPUCTAJIJIOB;

13) mpoBOAUTH pacueTsl IO XUMUYECKUM (OPMYIIaM U YpaBHEHUSIM;

14) xapakTepu30BaTh U3y4YEHHbIE TEOPUH;

15) camocrosiTenbHO JOOBIBaTh HOBOE AJIs C€0s1 XUMMUYECKOE 3HAHUE, UCII0JIb3YsI 11l TOTO
JOCTYIIHbIE UCTOYHUKU MH(OpPMALMU; B IEHHOCTHO-OPUEHTALIMOHHON cepe: MporHo3upoBarth,
aHaAJIM3UPOBATh U OLEHUBATh IIOCIEACTBUS Ul OKpY’Karollel cpeibl ObITOBON M TPOU3BO/ICTBEH-
HOM JIeATENbHOCTHU YeJI0BEKa, CBSI3aHHOM ¢ epepabOoTKOil BELIECTB;

16) camMOCTOSATENIFHO TUIAHUPOBATH M MPOBOJIUTH XMMUYECKUI IKCIIEPUMEHT, COOI0Iast
npaBuia 6e30macHoi paboThI C BelleCcTBaMU U J1a00paTOPHBIM 000PYL0BaHUEM;

17) oka3bIBaTh MEPBYIO MOMOILb [TPU OTPABJICHUSX, 0XKOTAX M IPYTUX TPaBMaX, CBI3aHHBIX
C BEIL[ECTBAMU U JJa0OPAaTOPHBIM 000PYIOBAaHUEM.

Conep:xkanue pas3iejioB U TeM y4eOHOro Kypca
10 knacc (3 4 B Hexesro, Becero 102 4, u3 Hux 3 4—pe3epBHOE BpeMs)

Tema 1. [loBTOopenue u yriayoJenne 3Hanui (18y)

ATOMHO-MOJIEKYJISIpHOE yueHue. BeriecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHus. Ka-
YECTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIECTBA. MOJISpHAs U OTHOCUTENIbHAS MOJIEKYJIsIpHAs
Macchl BemiecTBa. MoJibHas 01l U MacCOBast 1011 3JIEMEHTA B BEIIECTBE.

Crpoenne atoma. ATomMHass opoutanb. [IpaBuia 3anmoaHEHHs JIEKTPOHAMU aTOMHBIX OpOWTa-
neil. BanentHele anekTponsl. [lepuoanueckuii 3akoH. @opMyIMpoOBKa 3aKOHA B CBETE COBPEMEH-
HBIX INPEJCTaBICHUN O CTPOCHUHU aTOMa. VI3MEHEeHne CBOMCTB 3JIEMEHTOB U UX COCIMHEHHU B
Nepuoaax v rpymnmnax.

XuMuyeckasi CBsi3b. JNEKTPOOTPHUIATENbHOCTh. Buabl xumMudeckoit cBsa3u. Monnas cBsa3b. Ko-
BaJICHTHAsI HEMOJISIPHAs U NOJspHast cBsi3b. OOMEHHBIN U JJOHOPHO-aKIENTOPHBIA MEXaHU3M 00-
pa30BaHUs KOBAJEHTHOW MOJISIPHON CBA3U. ['eomeTpus Monekynsl. Mertainyeckas cBs3b. Bo-
JIOpOJIHas CBS3b. ATPEraTHBIE COCTOSHUS BEIIECTBA. THUIIBI KPUCTAUNIMYECKUX PELIETOK: aTOM-
Hasl, MOJIEKYJIIpHAsl, NOHHAs, METaJUInYecKasl.

PacueTsl o ¢opmynaM 1 ypaBHEHUSIM peakuuil. 'a3oBble 3akoHbl. YpaBHeHue Knaiinepona—
MenneneeBa. 3akoH ABoraapo. 3akoH 00BEMHBIX OTHOIIEHUH. OTHOCUTENbHAS TIJIOTHOCTH Ta-
30B.

Knaccudukanus XuMHYeCKUX peakuil o pa3InyHbIM PU3HAKaM cpaBHEHUs. VI3MeHeHue cTe-
IIEHU OKHUCJIEHMS DJIEMEHTOB B COCOUHEHMSIX. OKHCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUU.
Oxucnenue 1 BoccraHoBieHHEe. OKUCIUTENN U BOCCTAHOBUTEIU. METO/1 3JIEKTPOHHOT O OaJiaHca.
ITepmaHranar Kajius Kak OKMCIUTEINb.

Banelime Kj1accbl HEOPraHMYECKUX BEIIECTB. [ eHeTHYecKas CBs3b MEXKy KlaccaMu Heopra-
HUYECKUX coenuHeHunil. Peakiuu nonHoro oomena. ['maponus. pH cpensi.

PactBopbl. CriocoObl BhIpak€HHS KOJIMYECTBEHHOI'O COCTaBa pacTBOpa: MaccoBasi Aojs (Ipo-
IIEHTHAasl KOHIIEHTpalus), MoJisipHast KoHeHTpauus. Kommouansie pactBopsl. Dddext Tungans.
Koarymsuus. Cunepesuc. Kommiekcasie coeunenns. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEK-
coobpasoBarenb, auradisl. KoopannanuonHoe yncino. HomeHkaTypa KOMIIIEKCHBIX COETUHE-
HUM.

JlemMoHCcTpanmu.

1. O6pa3ibl BelecTB MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHHS.

2. Bosronka nopa.

3. Onpenenenre KUCIOTHOCTH CPeJibl MPU TTOMOIIY HHAUKATOPOB.

4. O¢pdexr Tunnans.



5. OGpa3oBaHN€e KOMIUIEKCHBIX COCTMHCHHUH MEPEXOHBIX METAJIOB.

JlabopaTopHble ONBITHI.

1. Peakiiuu noHHOro ooMeHa.

2. CBoiicTBa KOJJIOMIHBIX PaCTBOPOB.

3. 'maponus conen.

4. IlomydyeHue U CBOMCTBA KOMIUIEKCHBIX COSAMHEHUH.

IpakTnyeckas padora Ne 1. BeinosiiHeHHe SKCIEpUMEHTAIBHBIX 3aJ1a4 10 TeMe «PeaknoH-
Hasi CIOCOOHOCTH BEIIIECTB B PACTBOPAX).

KonTpoasnas padora Nel o teMe «OCHOBBI XUMHUN.

Tema 2. OcHOBHbIE MOHSATHS Oprannyeckoii xumum (134)

[Tpenmer opranndeckoit xuMuu. OcOOEHHOCTH OpPraHMYECKUX BEHIECTB. 3HAYEHUE OpraHuye-
ckoil xumu. [IpuunHbBl MHOr0OOpa3usi OpraHNnYECKUX BELIECTB. Y TIEPOIHBIN CKENIET, €ro THIIbL:
UKIMYEeCKHe, anuKindeckre. KapOonukindeckne u reTepouKInIecKie cKeneTol. Buabl cBsi-
3eil B MOJIEKYJIaX OpraHMYeCKHX BELIECTB: OJUHApHbIC, ABOMHBIE, TPOilHbIe. MI3MeHeHue sHep-
UM CBSI3€H MEXAY aTOMaMU YIiiepoja MpU yBEJIMYEHUU KPaTHOCTH CBs3U. HackllieHHbIe U He-
HACBIILEHHBIE COCIUHEHMS.

DNEKTPOHHOE CTPOCHUE M XMMHYECKHE CBSI3HM aToma yrieponaa. [ mOpuamsanus opOuTaiei, ee
TUIBI IS OPFaHMYECKUX coenuHenuit: Sp3, sp?, sp. O6pasoBaHue G- U T-CBA3ell B MOIEKyIax
OPraHUYECKUX COCTUHECHUM.

OCHOBHBIE IT0JIOKEHUS CTPYKTYPHOM TEOPUU OPraHUYECKUX COeAMHEHHH. XMMHUECKoe cTpoe-
Hue. CtpykrypHast Gopmyna. CTpyKTypHas U MpOCTpaHCTBEHHas m3oMepus. Mzomepus yrie-
poaHoro ckeneta. M3omepust nonoxxenus. MexkiaccoBast uzomepusi. Buasl mpoctpaHcTBEHHON
nzomepuu. Onruyeckas nzoMepus. ONTHUECKHE aHTUIIOABI. XUPATIbHOCTb. XHUpalIbHbIE U aXU-
paJIbHbIE MOJIEKYJIBI.

["'eomerpuueckas usomepus (yuc-, mpanc-uzomepus). ['omonorus. ['omosnoru. I'omonoruueckas
pasHocTh. ['oMonoruueckue psijpl.

OnektpoHHble 3¢ dekThl. CiocoObl 3anucell peakiuii B oprannyeckoil xumun. Cxema U ypaBHe-
HUe. YcioBus mpoBeaeHus peakuuid. Knaccudukanus peakumii opraHM4ecKMX BEIIECTB IO
CTPYKTYpPHOMY NpHU3HAKY: 3aMelIeHHe, NPUCOEeINHEHUE, OTIIEeIUIeHne. MexaHUu3Mbl peaKiuil.
Crioco0b! pa3pbiBa CBsI3U yriiepoA-yriaepos. CBoOOHbIE paJuKaibl, HYKI€O(QHIbl U JIEKTPO-
bl

Knaccugukarus opraHuueckux BelecTB U peakiii. OCHOBHBIE KJIACCHI OPIraHUYECKUX COEIU-
HeHuil. Knaccuduxanus opraHMyecKux COEIUHEHHH MO (PYHKIMOHAJIBHBIM TpyIIaM. DJeK-
TPOHHOE CTPOEHHE OPraHMYECKHUX BELIECTB. B3auMHOe BIMsIHME aTOMOB M Ipynin aToMoB. MH-
JTYKTUBHBINA U Me3oMepHbIN 3QdekThl. [IpeacraBnenue o pesonance. Homenknarypa opranuue-
CKHUX BeIlecTB. MexayHapoiHas (cucTeMaTuyeckasl) HOMEHKIJIaTypa OpraHMueCKUX BEIECTB, €€
npuHUMIbL. PaninonanbHas HomeHknarypa. OKucIeHHe 1 BOCCTaHOBJIEHUE B OPraHUYECKOM Xu-
MUH.

JemoncTpanuu. 1. Moaenu opraHn4eckux MOJIEKYI.

Tema 3. YrueBoaopoasbl (25 9)

A 11k a #H 1. CTpoeHre MoJeKybl MeTaHa. [lonsaTue o koHpopMalusax. O0Imas XxapakTeprucTuKa
KJ1acca, CbI/ISI/IquKI/Ie M XUMHUYECKHE CBOMCTBA (ropeHne, KaTaJINTHYECKOE OKHCJIICHUE, I'aJIOT'CHU-
pOBaHUE, HUTPOBAHUE, KPEKUHT, MUPOIU3). MeXaHU3M peakiuu XJIOPUPOBaHUs MeTaHa. AJl-
KaHBbI B ITPUPOAC. CHHTETHYECKHE CITOCOOBI IMMOJIYYCHHS aJIKaHOB. MGTOJIBI IIOJIYYCHHUA aJIKaHOB
U3 alIKWIITAIOTeHU 0B (peakuus Bropia), nekapOoKCHIMPOBaHUEM COJIe KapOOHOBBIX KHCIIOT
U 3JIEKTPOJIU30M PAaCTBOPOB COJIei KapOOHOBBIX KUCIOT. [IpMeHeHne ankaHoB.
[{ukmoankaH bl O0mas xapakTepucTrKa Kiacca, (husndeckue cBoiicTBa. Buasl nuzomepun.
HampsoxkenHble 1 HEHANPsHKEHHBIE IMUKIIBI. XHUMHYECKHE CBOMCTBA IUKIIONpONaHa (TOpeHHeE,
TUAPUPOBaHUE, TPUCOSANHEHNE TaJIOT€HOB, TaJJOT€HOBOAOPOIOB, BO/IBI) U IIUKJIOTeKCcaHa (Tope-
HUe, XJIOPUPOBaHKE, HUTpoBaHue). [lomyueHne nuKI0aaIKkaHOB U3 aIKAHOB U JUTAJIOTCHAJIKAHOB.



A 1k e H b. O0mIast xapakTepucTrka kiacca. CTpoeHre MOJICKYJIbl TuiieHa. Ou3nueckne cBou-
CTBa aJKeHOB. ['eomeTpuueckas n30Mepusl aJKeHOB. XMMUUYECKUE CBOMCTBA alKeHOB. Peakumun
MIPUCOEIMHEHHS IO KPATHOM CBA3M — T'MAPUPOBAHUE, TAIIOT€HUPOBAHKE, THIPOrajIoreHupoBa-
Hue, runparanus. [IpaBuno MapKkoBHUKOBA M €r0 OOBSICHEHUE C TOYKH 3PEHHS JICKTPOHHOM
Teopuu. B3anmoeiicTBre alkeHOB ¢ OpOMOM U XJIOPOM B ra3oBoii (haze uinm Ha cBery. Okucie-
HUE aJIKEHOB (FOpPEHME, OKMCIIEHUE KUCIOPOAOM B NMPUCYTCTBUHU XJIOpUAA NaJlIaaus, N0 AeH-
CTBUEM cepelpa, OKHCIIEHHUE TOpSYUM MOJIKUCIECHHBIM PACTBOPOM IIEpMaHraHaTa Kajiaus, OKUC-
nenue no Baruepy). [lonumepuzanus. [loyyenue aqkeHOB U3 alKaHOB, AJIKUITAJIOTEHUIOB U
JUrajoreHankaHoB. [ [puMeHeHue aTuieHa u nponuieHa.

A nxanu e H bl Kimaccupukanus TueHOBBIX yTiaeBoopooB. ConpsikeHHble aueHbl. dusnye-
CKHME U XMMUYECKHUE CBOMCTBA JUBUHWIIA U u3ompeHa. 1,2- u 1,4-npucoennnenue. [lonumepusa-
mus. Kayuyku. Bynkanauszanus kayaykoB. Pesuna u 56onut. Cunres Oyraauena u3 Oyrana u ota-
HOJIA.

A 1 k 1 H bl. O0mmas xapakrepuctuka. CTpoeHHe MOJIEKYIIbI areTuieHa. Ou3nueckue U XuMu-
YECKHE CBOICTBA AJIKMHOB. Peakiuu npucoeanHEHusl rajJoreHoB, rajJoreHOBOJA0POIOB, BOJIBI.
I'mppupoBanue. Tpumepnsanus u quMepusanus anetuieHa. KucioTHsle cBOWCTBA aJIKUHOB €
KOHILIEBOW TPOIHOM CBsA3bI0. AueTUianapl. OKUCICHUE aIKWHOB PaCTBOPOM I€pMAaHraHaTa Ka-
must. Ilpumenenue anerwieHa. KapOuanblii MeTon monydeHus anetwieHa. [luponns merana.
CuHTE3 aNKWHOB aJKUIMPOBAHUEM AlleTHUIINJIOB.

A p e H bL. [lonsTHe 006 apomaruunoctu. [IpaBuino Xrokkens. beH3om — cTpoeHue MOJICKYIIbI,
dbusnueckue cporictBa. ['omonorudeckuii psin 6enzona. 3oMepus ruzaMelieHHbIX OEH30JI0B Ha
npuMepe KCuioioB. Peakinu 3amenienrs B 0€H30JIbHOM siJIpe (TajoreHnpoBaHUE, HUTPOBAHUE,
ankunupoBanue). Peakuuu npucoenuHeHus K OeH30iy (TUApUpPOBaHHE, XJIOPUPOBAHUE Ha
cBeTy). OCOOCHHOCTH XUMUH ANKWIOCH30510B. [IpaBuiia opueHTay 3aMECTUTEINCH B PEaKIHIX
3amenieHus. bpomupoBanue U HUTpoBaHHE Todyosia. OKHUCIEHUE aTKUIOEH30JI0B PAaCTBOPOM
IepMaHraHara Kaaus. ['ajJjoreHupoBaHue ankui0eH3070B B 00KOBYO 1emnb. Peakuus Brop-
a—®@UTTHUra Kak MeToJl CHHTe3a alKui0eH30710B. CTHPOII Kak MPUMeEp HeMpeeIbHOro apoMa-
TUYECKOTO COETMHEHUS.

[[pUpPOAHBIEUCTOYHUKUYTIEBOIODPOAO B. [Ipupoanslii u nomyTHbINA HEDTIHBIE
ras3bl, UIX COCTaB, ucnoib3oBanue. HedTh kak cMmech yrieBoaopooB. IlepBuunas u BTopuyHas
nepepabotka HepTu. Pudgopmunr. KameHHBIH yrosb.
eHeTHUYeCcKassCBI3bMEXKIYPAa3JIUUYHBIMUKIACCAaMUYTJIE€BOJOPOAO
B. KauecTBeHHbIE peaKIIMM Ha HENPEAENbHBIE YTIIIEBOAOPOBIL.
[anoreHonpou3BOIHBIEYTIEBO/AODO O B. Peakiinu 3amenieHus rajoreHa Ha
TUAPOKCHII, HUTPOTPYIIIY, IUaHOTpynny. JleficTBUe Ha rajJoreHIpon3BOHbIE BOJHOTO U CIIUP-
TOBOT'0 pacTBopa Ieiaouu. CpaBHEHHE PEAKIIMOHHON CIIOCOOHOCTH aJKWIl-, BUHWI-, (PEHUI- U
OeH3unranaoreHua0B. Mcnoab30BaHNe raloreH Npou3BOHbIX B OBITY, TEXHHUKE U B cuHTe3e. [1o-
HSATUE O MarHUAOPraHu4ecKux coequHeHusX. [lomyuyenue ankaHoB BOCCTaHOBIEHUEM
MOJIaJIKAaHOB MOJ0BOJOPOJIOM. MazHutiopeaHuieckue coeOUHeHus.

JdemMoHCcTpaumu.

1. BpoMupoBaHue rekcaHa Ha CBETY.

2. 'openune MeTaHa, STUJIEHA, alleTHIICHA.

3. OTHoIIeHHE MeTaHa, dTHIEHA, alleThiieHa U OeH30Jla K pacTBOpaM TepMaHTaHaTa Kallusi |
OpoMHOH BOJIE.

4. OxkucneHue ToJlyoJjla pacCTBOPOM NEpMaHTraHaTa Kajausl.

5. Ionmy4yeHue sTUNIeHA peakIuen AeruapaTaii dTaHoa, alleTUIeHa —TTUAPOIN30M Kapouaa
KaJIbLIMSL.

6. [lomydeHne cTuposa IeNOIMMEPU3ALNEN OJUCTUPOJIA U UCTIBITAHNUE €r0 OTHOLIEHUS K pac-
TBOPY [€pMaHraHaTa Kajusl.

JlaGoparopHbie onbIThl. COCTaBICHUE MOJICNIEH MOJIEKYJ AJIKAHOB. B3anMo1elicTBHE aJIKaHOB
¢ Opomom. CocraBieHue Moieiel MOJIEKYJI HeMPeIeIbHBIX COEIUHEHHH.

IIpakTuyeckasi pa6ora Ne 2. CocTaBieHrne MOJICIICH MOJIEKYJT YTIIEBOIOPOIOB.



IpakTnyeckas padora Ne 3. [lonyyeHnue 3TuiIeHa U ONBITHI C HUM.
Kountpoabsnas padora Ne 2 o teme «YTaeBOAOPOIBI».

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

C n u p T bl. HoMeHKi1atypa u nusomepus cuuptoB. TokcHUecKoe IecTBUE HA OpraHUu3M MeTa-
HoJla U 3TaHoja. dusnueckue CBONCTBA IPENEIbHBIX OJHOATOMHBIX CHMPTOB. XUMHYECKHE
CBOICTBa CIUPTOB (KUCIOTHBIE CBOMCTBA, PEaKIIUU 3aMEIIeHHs THPOKCUIBHON IPYIIIbI HA Ta-
JIOT€H, MEXMOJIEKYJIIpHasl U BHYTPUMOJIEKYJIIpHAs JeruapaTanusi, OKUCIEHUE, peakKuu yrie-
BOJIOPOJHOTO paauKana). Ankoroisatel. ['uaponus, ankuiarpoBaHue (CUHTE3 MPOCTHIX 3(UPOB
no Bunbsimcony). IIpoMblluieHHbIH CHHTE3 MeTaHoJa. MHOroaTOMHbIE CHUPTHI. DTHIICHTJIH-
KOJIb U TIUIEPUH, UX U3NYECKUE U XUMHUYecKue cBoricTBa. CHHTE3 AMOKCAHA U3 ATHIICHTIIU-
kost. TokcnuHOCTh 3TUIEHIIMKONA. KauecTBeHHas peakiys Ha MHOroaTOMHbIe ciupThl. Ipo-
cThIe 3(UPBI KaK U30MEPbI MPe/IeIbHBIX OTHOATOMHBIX cIUPTOB. CpaBHEHUE UX PUBNYECKUX U
XUMHYECKHX CBOUCTB CO criUpTaMu. Peakuus paciieruieHus IpocThIX 3(pUpOB HOJOBOIOPOIOM.
@ e H 0 1 bl. HoMeHkIaTypa u u3omepus. B3auMHoe BIusiHuE rpyIm aToMoB Ha npumepe de-
HoJa. DU3NYECKUE U XMMHUYECKHE CBOMCTBA (PeHOIa M Kpe30yioB. KucoTHEIE CBOMCTBA (PeHOIIOB
B CpPaBHEHUHU CO cipTamMu. Peakunu 3amenieHus: B 6€H30JI5HOM KOJIblIE (TaJlOTeHUPOBaHUE, HUT-
poBanue). Oxucinenne penonos. KauecTBennnle peakiuu Ha GpeHol. [Ipumenenue Genona.
KapOoHunpHBE€COEOUHEHHU 1. DISKTPOHHOE CTPOCHUE KapOOHWIBHOM TPYIIIHL.
Anpaeruipl U KeToHbl. Du3nueckue cBOMCTBa GpopManbaeruaa, alneraibiaeruaa, aierona. lo-
HAmMUEe O Kemo-eHONIbHOU Maymomepul KapOOHUIbHbIX coeOuneHull. Peakiiuy npucoenHeHHs
BOJIBI, CITUPTOB, IIMAHOBOAOPOAA U THAPOCYIbGuUTa HaTpusi. CpaBHEHHE PEaKIIMOHHON CrIOco0-
HOCTH QJIbJIETUJIOB U KETOHOB B PEaKLMIX MpUCcOeANHEHUs. Peakiiuu 3aMelieHnst aToMOB BOJIO-
poJia pu o-yriiepoJHOM aToMe Ha rajoreH. [lonmumepusanus Gpopmanpaeruia u aeraibAeruia.
Cunmes cnupmog 63aumoodelicmsauem KapOOHUIbHBIX coeOuHeHUuli ¢ peakxmueom I punvapa.
Oxucnenne kKapOOHMWIBbHBIX coequHEeHUH. CpaBHEHHE OKHUCIIEHUS ajbJAETUA0B U KETOHOB. Boc-
CTaHOBJICHUE KapOOHHMIIbHBIX COeTUHEHHH B cUpThl. KauecTBeHHbIE peakliiy Ha allbJeTUIHYIO
rpyniy. Peakyuu anb0onvHo-kpomonosot konoeHcayuu. Ocod0eHHOCTH hopmalibie-

runa. Peakuus ¢popmanpaeruia c GeHosoMm.

KapOoOHOBBI€KHUCITOT Bl DIEKTPOHHOE CTPOCHHUE KapOOKCHIIbHOM rpynmel. ['oMmonoru-
YeCKUH sl IpeeNbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3HUECKUe CBOWCTBA KapOOHO-
BBIX KHCIIOT HAa IPUMEPE MYpPaBbUHOM, YKCYCHOM, TPONMOHOBOM, NaJIbMUTUHOBON U CTEAPUHO-
BOM KHCIIOT. XMMHYECKUE CBOMCTBA KapOOHOBBIX KUCIOT. KHCIOTHBIE CBOMCTBA (M3MEHEHUE
OKpPAacKH MHAMKATOPOB, PEAKIIUU C aKTUBHBIMH METaJlIaMH, OCHOBHBIMU OKCHJaMH, OCHOBaHH-
MU, cosiMH). VI3MeHeHHe criibl KapOOHOBBIX KMCIIOT NP BBEACHUHU JJOHOPHBIX M aKIIEMTOPHBIX
3amectuTenei. BzaumonelictBre kKapOOHOBBIX KUCIIOT CO CIUPTaMu (peakius dTepuuKaiunm).
["anorennpoBaHre KapOOHOBBIX KUCIOT B OOKOBYIO 11enb. OCOOEHHOCTH MYPaBbUHOM KHCIIOTHI.
Baxneiimue npencraBuTeNt Kiiacca KapOOHOBBIX KUCIIOT U UX npuMeHeHue. [lonydenue mypa-
BBUHOW U YKCYCHOW KHMCJIOT B IPOMBILIUIEHHOCTH. Bricine kapOoHoBbie kucnoThl. [llaBeneBas
KHCJIOTa KaK IpeJCTaBUTeNb AUKapOOHOBBIX KUCIOT. [IpeacTrapnenue o HenpeaeabHbIX U apo-
MaTHYEeCKHX KUCI0Tax. OCOOEHHOCTH UX CTPOEHHUS U CBOMCTB. 3HaUeHHE KapOOHOBBIX KHCIIOT.
OYHKUHMOHAIbHBENPOU3ZBOAHBEKapOOHOBBHXKHUCIOT. [lonydenue
XJIOPAHTUAPUAOB U aHTUAPUIOB KHCIIOT, UX THIponn3. [logydenue ciaoxHbIX 23HUPOB C UCIOIb-
30BaHUEM XJIOPAHTUAPHUIOB U aHTUIPHUIOB KUCIOT. Cll0KHbBIE 3(UPBI KaK H30Mepbl KapOOHOBBIX
KkucinoT. CpaBHeHHE (PU3MUYECKUX CBOIMCTB M PEAKIIMOHHON CHOCOOHOCTH CIOXKHBIX 3(QHUPOB U
M30MEPHBIX UM KapOOHOBBIX KUCIOT. ['uaponu3 cioxHbIX 3gupoB. CUHTE3 CIOKHBIX 3()UPOB
¢denonoB. CnoxxHble 3(hupbl HeopraHudeckux kucnoT. Hurpormunepun. Amunsl. Conu kap6o-
HOBBIX KHCJIOT, UX TEPMHUUYECKOE Pa3JIOKEHHUE B MPUCYTCTBUM Iienoun. CHHTE3 KapOOHMIIbHBIX
COEMHEHUH pa3I0oKEeHUEM KaJIbIIUEBBIX COJIeil KapOOHOBBIX KUCIIOT.

JdemoHcTpaumu.

1. B3aumoaeicTBie HaTPUs C 3TAHOJIOM.

2. OKHcneHue 3TaHoJIa OKCHJIOM MEJIH.



3. 'openue sTaHona.

4. B3aumoneicTBre mpem-0yTUIOBOTO CIIUPTA C COJITHOM KUCIOTOM.
5. KauectBenHast peakiiys Ha MHOTOATOMHbBIE CIIUPTHI.

6. KauecTBeHHbIe peakuu Ha (hEeHOITBI.

7. Onpenenenue anbAerUI0B IPHU MOMOIIY KaYeCTBEHHBIX PEaKIil.
8. OxucneHue anbaeruoB NepMaHraHATOM KaJlusl.

9. [TonyyeHue CIOKHBIX F(HUPOB.

JlabopaTopHbIe ONbITHI.

5. CBOMCTBa ATUIIOBOTO CIUPTA.

6. CBolicTBa IIIMIEPUHA.

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

8. CBoiicTBa popMannHa.

9. CBoiicTBa YKCYCHOU KHUCIIOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTuyeckas padora Ne 4. [Tonydyenue 6pomdTaHa.
IIpakTyeckas padora Ne S. [lonyuyeHue aneroHa.

IIpakTyeckas padora Ne 6. [TosryueHne yKCyCHOM KUCIIOTBI.
IIpakTuyeckas padora Ne 7. [losnydyenue sTunanerara.
IIpakTuyeckas padora Ne 8. Pemienue skciepuMeHTalbHbBIX 337a4 110 TeMe «Kucnopoacoaep-
JKalllie OpraHMyecKre BELIECTBAY.

KonTpoasnas padora Ne3 o teme «Kuciaopoacoaepxaiiyue opraHi4eCcKue BEIecTBa.

Tema 5. A30T- u cepocojiep:kaiue coefuHeHus (64)

Humpocoeounenus. Onexmponnoe cmpoenue numpocpynnul. Ilonyuenue numpocoeourenui.
B3puvisuamule éewjecmea.

A M u H bl. U30Mepust amuHoB. [lepBuyHbIe, BTOpUYHBIE U TPETUYHBIE aMUHBI. DU3NUECKHE
CBOMCTBA NPOCTEUIINX aMUHOB. AMUHBI KaK OpraHn4yeckue ocHOBaHUs. CoJu aJIKMJIIAMMOHHS.
ANKWIMpOBaHUE U AIIMIIMPOBAHNE aMUHOB. Peakiinu aMuHOB C a30THCTON KUCIOTON. ApoMaTu-
YecKre aMUuHbl. AHUIMH. B3auMHOe BIusiHUE TPy aTOMOB B MOJIEKYJIE AaHWJIMHA. X UMUYECKHE
CBOMCTBA aHWJIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMHU 3aMEIIEHUS B ApOMAaTUUYECKOE PO, OKUCIIe-
HUe, ayuruposanue). Juazocoeounenus. TlonydeHne aMUHOB U3 CIIUPTOB U HUTPOCOEAUHECHUHA.
[Ipumenenue anununa. Cepoopranudeckue coeuHeHus. [IpeacraBienne o cepoopraHnuecKux
coenuHeHUsIX. OCOOEHHOCTH UX CTPOEHUS U CBOWCTB. 3HAUEHUE CEPOOPTraHUYECKUX COeIHHe-
HHUIA.

I'eTepouuknsl. @ypad U TUPPOI KaK MPEACTABUTENMN MATUWICHHBIX T€TEPOLUKIOB. DIIEK-
TPOHHOE CTPOEHHE MOJIEKYJIbl uppoa. KuciorHeie cBolicTBa nuppona. I lupuaun kak npencra-
BUTEIb IMIECTUUIIEHHBIX T€TEPOLUKIIOB. DJIEKTPOHHOE CTPOECHUE MOJIEKYbl TupuanHa. OCHOB-
HbIE CBOMCTBA MUPHUINHA, PEAKIIMU 3aMEIICHUSI ¢ apoMaTHdeckuM sjpom. [IpencraBinenue 06
MMU/J1a30J1€, MUPUJIMHE, ITypPUHE, TYPUHOBBIX U MUPUMHUJINHOBBIX OCHOBAHMSIX.
JdemMoHCcTpaumu.

1. OcHOBHBIE CBOWCTBA aMUHOB.

2. KauecTBeHHBIE pEeaKIIMU Ha aHWINH.

3. AHUJIMHOBBIE KPACUTEIIH.

4. O0Opa3Iiel TeTEPOIUKITMIECKUX COSTUHEHUH.

JlabopaTropHble onbIThbl. KauecTBEHHbIE peaKIuy HA aHUJIMH.

IIpakTuyeckasi padora Ne9. Permenue skCiepuMEeHTAIBHBIX 33/1a4 10 TeME «A30TCOIepKAIITIE
OpraHUYECKUE BEILIECTBAY.

Tema 6. Buonornyeckn akTuBHble BemecTBa (144)
Ku p bl Kak ciokHbIe 3GUPHI IUIEPUHA U BBICHINX KapOOHOBBIX KUCIOT. OMBUICHHE KHUPOB.
['unporenusanus >kupoB. Mblla Kak COJIA BBICIIUX KapOOHOBBIX KHCIIOT.



VY riaeBo abl. MoHO- 1 tucaxapuibl. QyHKIIMU YTII€BOAOB. brosiornyeckas poJib yrieBoJa0B.
['moko3a — (Qu3nuUecKue CBOWCTBA, JIMHEHHAs M LUKIMYecKass (opMmbl. Peakuuu IIIOKO3bI
(oKkHCcTIeHNe a30THOM KUCIIOTON, BOCCTAHOBJICHHE B IIECTHATOMHBINA CIIUPT), KAUECTBEHHBIE pe-
aKIUK Ha TI0K03y. bpokeHne riroko3bl. PpyKTo3a Kak M30Mep IIIF0K03bl. Pubo3a u ne30kcu-
pubo3a. Ilousamue o enuxo3uoax.

Jucaxapu bl Caxapo3a Kak IpeICTaBUTENIb HEBOCCTaHABIMBAIOUINX AUCAXapu10B. Mars-
mosa u nakmosa, yennobuosza. I'mpponus nucaxapuaos. [lomydyenue caxapa U3 caxapHOM
CBEKJIBI.

I[Tonwucaxapuasl. Kpaxman, rivkoren, nemiono3a. KauecTBeHHas peakuys Ha Kpaxmail.
I'upponus nosmcaxapuios.

HyxkneunuunoBnB €K HCIIOTBbl. Hykneosunsl. Hykneotuasl. HykiienHOBE KUCIOTHI Kak
npupoanbie nonmuMepsl. Ctpoenue JJHK u PHK. I'naponn3 Hyki1€eMHOBBIX KUCIIOT.
AMUHOKHUC IO T Bl Kak aMpoTepHble coeAnHeHus. Peakiiuu ¢ KucaoTaMu U OCHOBAHHUSMU.
Ob6pa3zoBanue cnoxxHbIX 3¢upoB. [lentuasl. [lenTuaHas cBsI3b. AMUIHBINA XapakTep NENTHAHOM
cBs3u. ['upponus nentunoB. benku. [lepBuunas, BropuyHas U TpEeTHYHAS CTPYKTYpPbI OEIKOB.
KauecTBeHHbIE peakiy Ha OEIKHU.

JdeMoHcTpanmnm.

1. PacTBOpUMOCTb YITIEBO/IOB B BOJIE U ATAHOJIE.

2. KayecTBEeHHBIE pEaKIIMU Ha TIIFOKO3Y.

3. OGpa31ibl aMUHOKHUCIIOT.

JladoparopHusblie onbIThl. 11. CBoiicTBa ritoko3sl. KauecTBeHHas peakuus Ha Tioko3y. Ompe-
JIeJIeHHEe KpaxMaja B IpoayKTax nuranus. 12. I{BeTHble peakuuu O€IKoB.

Kontpoabnas padora Ne 4 o Teme «A30Tcoepkamiye 1 OMOJIOTHYECKHA aKTUBHBIC OpraHude-
CKHE BEIIECTBAY.

Tema 7. BoicokoMoieKyJIsipHble coequnenns (44)

[ToHsATHE O BBICOKOMOJIEKYJISPHBIX BemiecTBax. [lonmumepusanus U NOIMKOHACHCAIMS KaK Me-
TOJIbI CO3JaHMsI TOJUMEPOB. DiacToMmepsl. [IpupoHblil U cuHTeTHUeCKU Kayuyk. Cononume-
pusanys. CoBpeMeHHbIE MIIACTUKH (TTOJIMATUIICH, TTOJIMIPONIIIEH, TOIUCTUPOII, TTOJIMBUHUIIXIIO-
pua, GToporact, NoJIU3TUICHTepeTaaT, aKpuiI-0yTaAueH-CTUPOIbHBIN MIACTUK, MOJIUKap-
OoHaTtsl). [IpupoaHbie U CHHTETUYECKHE BOJIOKHA (0030p).

JMemoncTpanuu. 1. O6pasusl macTukoB. 2. Komnekuust BosokoH. 3. TlomukoHaeHcanus 3Tu-
JICHIJIMKOJIA ¢ Tepe(TanaeBoi KUCIOTOM.

JlabopaTopHble onbIThl. 13. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpaM KHUCJIOT U Ilie-
JIOYEH.

IIpakTuyeckas padora Ne 10. Pacnio3HaBaHue M1acTUKOB.

IIpakTnyeckas padora Ne 11. Pacno3HaBaHH€E BOJIOKOH.

11 kaacc (3 yaca B Heaemnto, Bcero 102 yaca)

Tema 1. Hemerasuisbl (314)

KnaccudukanussHEOpTaHUYECKHUX BEIIECTB. DIEMEHTHI METAJUTBl H HEMETaJITBI
U ux nonoxxenue B [lepuoanyeckoit cucreme.

B o 10 p o n. [lonydenne, pusnueckre 1 XUMUUYECKHE CBOMCTBA (PEaKIMU C METAINIAMUA U HEMeE-
TaJlJIlaMH, BOCCTAHOBJIEHHE OKCUIOB U coneit). ['mapusl. TonmuBHbIE 37I€MEHTHI.



I'anmor e H s O0mas xapakTepucTUKa MOATPYNIbL. PU3NUYECKHE CBOMCTBA MMPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHUSI OKUCIUTENbHOM aKTUBHOCTH T'aJIOTEHOB B COOTBETCTBUH C HX I0JIO-
JKEHUEeM B nepuoanueckoi tadnuie. [lopsaok BeITECHEHHS TajlOr€HOB U3 PACTBOPOB raJIOr€HU-
noB. OcobeHHoCcTH XUMUU (TOpa. XJI0p — MOTyYeHHE B IPOMBIIIICHHOCTH U JadopaTopuu, pe-
akKlM{ ¢ METaJUIaMH ¥ HeMeTalliaMu. B3aumozeiicTBie xjiopa ¢ BOJIOM U pacTBOpamMH IIeI0UeH.
Kucnopoansie coeaunenus xiopa. [ MmoxiaopuTel, XJI0paT | NepXJIOpaThl KaK THTUYHBIE OKUCIIH-
tenu. OcobenHocTu xumun OpoMa u noja. Kauectsennas peakuus Ha ioj. ["anoreHoo-
JI0pOJ1bl — MOJIyYEHUE, KUCIOTHBIE U BOCCTAHOBUTEIbHbIE CBOKCTBA. COJIsiHAs KMCIIOTA U €€ COJIH.
KauecTBeHHbBIE peaKIK Ha TalOTeHUA-HOHBI.

DNeMEeHTBHNOATPYNNBIKHUCIO PO aa. O0mas xapakTepucTuka noarpymnisl. uzndeckue
cBoiicTBa mpocThIX BemiecTB. O30H Kak ayuioTpomHas Moaudukamnus kuciopona. [lomydenue
030Ha. O30H Kak okuciurtenb. [103uTHBHAS M HEraTMBHAs pOJIb O30HA B OKPY’KAIOLIEH cpere.
CpaBHeHue CBOMCTB 030Ha U Kucinopoaa. Boga u nepokcu Bogopoaa Kak BOJIOPOAHBIE COSAUHE-
HUS KUCJIOpOJa — CpaBHEHUE CBOWCTB. Ilepokcny Bo1opoia Kak OKMCIUTEND U BOCCTa-
HoBUTeNb. [lepokcuanl MetamioB. Cepa. Amotponusi cepbl. PU3NYECKUE U XUMUYECKHE CBOM-
CTBa cepbl (B3aMMOJEICTBHIE C METAJJIaMU, KUCIIOPOJIOM, BOJIOPOIOM, PACTBOpPaMH I1I€JI04Yel, KUC-
JoTaMu-okucIuTeasiMu ). CepoBoIOpOa — MOJIyuYeHUE, KUCIOTHBIE M BOCCTAHOBUTENIBHbBIE CBOII-
ctBa. Cynbdunsl. CEepHUCTHIN Ta3 KaK KUCIOTHBINA OKCHI. OKUCIUTENbHBIE U BOCCTAHOBUTEIHHBIC
CBOIicTBa cepHUCTOrO rasa. [lomyueHue cepHUCTOro rasa B MPOMBIIUIEHHOCTH U J1Ia0OPaTOPHH.
Cepnucras kuciora u ee conu. Cepnbliii anruapua. Cepras kucinota. CBONCTBa KOHIEHTPUPOBAH-
HOU U pa30aBIeHHON cepHOM KUCIOTHI. JleiicTBHEe KOHIICHTPUPOBAHHOM CEpHOI KUCIOTHI Ha ca-
Xap, METaJUIbl, HEMeTaJlIbl, Cylbduasl. TepMudeckas ycTOWIHMBOCTh Ccynb(haToB. KauecTBeHHas
peaxius Ha CEpHYIO KHCIIOTY U €€ CONIU. TuocepHas Kucioma u muocyivphamoi.
A30THETOCOEeIHUHEHH 5. DJIEeMEHTHI MOArPyMNIIbl a30Ta. O0IIas xapakTepuCTHKa MO
rpynnbl. dusndeckre cBOMCTBa MPOCThIX BemlecTB. CTpoeHne MoJEKyIbl azota. dusnueckue u
XUMHYECKHE CBOICcTBa a30Ta. [lomydyenne a30ta B MpOMBIIUICHHOCTH | JJabopaTopuu. Hutpuasl.
AMMUaK — €ero noyxy4eHue, pu3nueckue u XuMHYecKue cBoicTBa. OCHOBHBIEC CBOMCTBA BOJHBIX
pactBopoB ammuaka. Comu ammonwust. [loBeneHne coneit aMMOHHUS TIPY HarpeBaHUH. AMMHUAK Kak
BoccTtaHoBUTENb. [IpuMenenne amMmuaka. OKcuabl a30Ta, UX IMOJydyeHHe M cBoiicTBa. Okcua
azora(l). Oxucnenue oxcuna azorta(ll) kucmopongom. umepusanus okcuaa azota(IV). Azorucras
KHCJIOTa U ee coyid. HUTPUTBI KaK OKUCIUTENN U BOCCTAHOBUTENHN. A30THasl KUCIOTa — (pu3mye-
CKHE U XUMHUYECKHE CBOWCTBA, Nody4deHrne. OTHOIIEHNE a30THOM KHUCIOTHl K METaJIaM M HeMe-
TajjaM. 3aBUCUMOCTh NMPOJIYKTa BOCCTAHOBJIEHUS a30THOM KHMCIOTBHI OT aKTUBHOCTH MeTajjia U
KOHIICHTPAIIMHU KUCIOTHL. TepMuueckas yCTOWIMBOCTh HUTPATOB.
D®ocpopuerocoeauHeHu . Amiorponus pocopa. Xumuueckue cBoiictBa pochopa
(peakmuu ¢ KUCIOPOIOM, TAIOT€HAMH, METaJNIAMH, CIIO)KHBIMU BEIIECTBAMH-OKUCIUTEIISIMH, TIIe-
novyamn). [Tonydenune u npumenenue pocdopa. Pochopusiii anruapun. OprodpochopHas u MeTa-
dbocdopnas kucioTH U ux conu. KauectBennas peakuust Ha opTodocdatsl. Paznoscenue opmo-
@ocgopnoii kucnomsi. Iupogocgopnas kucroma u nupogocghamor. @ochuas. Pochun. Xio-
puowt gpocghopa. Oxcuo gocghopa(lll), pocghopucmas kucroma u ee conu.

Y raepoa Amnorponus yriepoaa. CpaBHeHHE CTPOCHHUS U CBOMCTB rpaduta u anmasa. Dyi-
JIEpEeH Kak HOBas MOJICKYJIsipHasi popMma yrieposa. ['paden kak MoHOCTOM rpaduTa. YTiaepoHbIe
HaHOTPYOKU. YT0JIb. AKTUBHPOBAHHBIA yroib. AncopOuusi. XuMudyeckue cBoiictBa yris. Kap-
ouasl. ['maponns kapOuaa Kanplus u Kapouaa amoMuHus. KapOuasl mepexoIHbIX METAIIJIOB KaK
CBEpXMpouHble MaTepuaibl. Okcusl yriaepoaa. OOpa3oBaHUe yrapHOTO raza Ipu HETOJIHOM CTo-
paHuu yriust. YTOJIb U yrapHBIA ra3 Kak BOCCTAaHOBHUTENH. Peaknus yrapHOTO ras3a ¢ pacruiaBaMu
mienoueit. CunTe3 (HOpMHUATOB M OKCANIATOB. YTIEKUCIBIN Ta3. YTolbHas KUCIoTa U ee conu. [1o-
BEJICHUE CPETHUX U KUCIIBIX KapOOHATOB MIPH HArpEeBaHUH.

K p e M H u ii. CBoiicTBa nmpocToro BemiecTBa. Peakuuu ¢ XJIopoM, KUCIOPOIOM, PACTBOPaMH Iie-
noveid. OKCUI KpeMHUS B TIPUPOJIE M TEXHHUKe. KpeMHHeBbIe KUCIIOTHI M X oM. [ uaponm3 cu-
nukaToB. CHilaH — BOJIOPOJIHOE COEMHEHUE KPEMHHUSL.

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



JemoncTpanuu. 1. ['openue Bomopona. 2. [lomyyenue xmopa (onsIT B mpodupke). 3. ONBITH ¢
OpoMHOI BonoH. 4. OKUCIUTENbHBIE CBOWCTBA pacTBOpa THIOXJopUTa HaTpus. 5. [lnaBnenue
cepnl. 6. 'openue cepsl B kuciaopojie. 7. Bzaumonaeiictue xenesa ¢ cepoi. 8. ['openue cepoBoio-
pona. 9. Ocaxnenue cynbpumos. 10. CoiicTBa cepuuctoro rasza. 11. JleiicTBie KOHIIEHTPHPO-
BaHHOM CEpHOM KUCJIOTHI HAa MeJlb U caxapo3y. 12. PactBopenue ammuaka B Bojie. 13. OcHOBHbIE
cBoOMCTBa pacTBopa ammuaka. 14. Karanutuueckoe okucinenue ammuaka. 15. [lonyyenue oxcuna
azora(ll) u ero oxuciaenue Ha Bo3ayxe. 16. JleiicTBue a30THOM KUCIOTH Ha Menb. 17. ['openue
docdopa B kucnopoze. 18. [IpeBpamenue kpacHoro dhocdopa B Oeiblii U €ro CBEYCHHE B TEMHOTE.
19. Bzaumoneticteue pochoproro anruapuaa ¢ Boaoi. 20. O6pasusl rpadura, aamasa, KpeMHHUS.
21. 'openue yrapHoro rasa. 22. TyuieHue njiamMeHH yriaekuciasIM razoM. 23. Pasznoxkenue mpa-
Mopa.

JlabopaTopHusblie onbIThl. 1. [lonyuenue xjaopa u u3yueHue ero cBOUCTB. 2. O3HaAKOMIIEHUE CO
CBOicTBaMH XJiopcojaep:kamux otOenuBaTeneil. KauecTBeHHas peakius Ha rajJlOr€HU]I-MOHBIL. 3.
CaoticTBa OpoMa, Hoa U ux coyeid. Paznoxenue nepokcuaa Bogopoaa. OKUCIIEHHUE HOAHI-HOHOB
MEPOKCUIOM BOJIOpOJIa B KUCIOHN cpere. 4. M3yueHne cBONMCTB CEpHOIl KUCIOTHI U €€ ColieH. 5.
N3ydeHue cBOMCTB BOAHOIO pacTBOpa ammuaka. 6. CBoiictBa coneit ammonus. KauecrBennas pe-
akuus Ha docdar-uoH. 7. KauecTtBeHHas peakuus Ha kapOoHaT-HOH. Paznoxenue ruapoxap0o-
Hata HaTpus. 8. VciplTanne pacTBOpa CHIIMKAaTa HaTpUs HHAUKATOpoM. 9. O3HakomieHue ¢ 00-
pa3lamMu IpUPOIHBIX CHIIMKATOB.

IIpakTnyeckas padora Nel. [lonydyenue Bogoposa.

IIpakTuyeckas padora Ne 2. [lonydeHre XJ10poBOIOPOAA U CONSTHON KUCIIOTHI.
IIpakTuyeckas padora Ne 3. [lonyueHne ammuaka U U3y4eHUE €r0 CBONCTB.

IIpakTnyeckas padora Ned. [lonydenue yriaekucioro rasa.

I[IpakTuyeckasi pa6ora Ne 5. BeinosiHeHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Hemeramiby.
KonTpoasnas padora Nel o teme «HemeTtamibiy.

Tema 2. Metasuibl (304)

ObmuintoO30pdIeMEeHTOB—MEeETalJao B. CBoHCTBAa NPOCTHIX BELIECTB-METAJLIOB.
Merannuueckue kpuctayumueckue pemerku. CrutaBbl. XapakTepUCTHKa Hanbojee M3BECTHBIX
criaBoB. [loyduenne u npruMeHeHre METAIIIIOB.

[Ile 1o 4y HBI €M € T aJl I bl— 0011ast XapaKTepUCTUKA TOJITPYIIIbI, XapaKTepHbIE PEaKIIUN HATpUs
u Kanusi. CBoiicTBa 1enouHbIX MeTaysioB. [lonydenue menounsix Metamios. Coaa u eakui

HaTp — BaKHEHIIME COEIMHEHUs HaTpus. bepmiuuii, MarHuii, IEI0YHO3EMENIBHBIE METAJIIBI.
Maruuii 1 kanplui, ux o0Ias XapakTepUCTHKa Ha OCHOBE NoJiokeHus B Ilepuonnueckoit cu-
creme snemenToB JI. 1. MenneneeBa u ctpoenust aromoB. [lonyuenue, pusndyeckue 1 XumMude-
CKH€ CBOICTBA, MPUMEHEHHE MAarHus, KaJablUsl U UX coeTuHEeHNI. AM(OTEpPHOCTh OKCH/IA U TU-
pokcua 6epuiims. KecTkocTb BOAbI M criocoObl ee ycTpaHeHus. OKpacka IiaMeHH COJISIMU 1ie-
JIOYHBIX W IIEJI0YHO3EMEIbHBIX METAIIIOB.

A 110 M4 H U . PacnpocTpaHeHHOCTb B pHUpo/ie, (pu3nueckue u XUMUYECKHUe CBOWCTBA (OTHO-
IIEHHUE K KUCIOPOY, TajoreHam, pacTBOpaM KHUCIIOT U LIEN0Yel, altoMoTepMus). AMPOTEPHOCTh
okcuaa u ruapokcuaa amomunusa. Conn amoMunus. IlonHoe pasiioskeHne BoJOW COJIEN altoMu-
HUS CO C1a0bIMH IBYXOCHOBHBIMU KHCJIOTaMH. AJIFOMUHATHI B TBEPAOM BuUe U B pactBope. [1pu-
MeHeHue amoMuHust. CoeouneHuss antoMUHUs 6 HUSUUX CIENeHsX OKUCTeHUSL.
OnoBowucBHUH e 1. Puznueckue U XUMUYECKHE CBOMCTBA (peakuu ¢ KUCIOPOAOM, KHCIIO-
tamu), npumerenne. Comu onosa(ll) u ceunna(ll). CBUHIIOBBINA aKKyMYIISTOP.
MetannbsnoO6O0O4YHBXTOAT Py OcoOGEHHOCTH CTPOEHUS aTOMOB MEPEXOIHBIX
METAJIJIOB.

X p 0 M. ®u3nUecKue CBOMCTBA, XUMUUYECKHE CBOWCTBA (OTHOIIIEHNE K BOASHOMY Tapy, KHUCIIO-
pony, XJI0py, pacCTBOpaM KHCJIOT). MI3MEeHEHNE OKUCINTENBHO-BOCCTAHOBUTENIBHBIX U KHCIOTHO-
OCHOBHBIX CBOICTB OKCHJIOB M THAPOKCHIOB XpOMa C POCTOM CTENEHHU OKHUCIIeHUs. AMoTepHbIe
cBoiicTBa okcuaa u runpokcuna xpoma(lll). Okucnenue coneit xpoma(Ill) B xpomatsl. Bzanmasie
MePEX0/Ibl XPOMATOB U JUXPOMATOB. XpOMAThl U TUXPOMAThl KaK OKUCIUTEIH.



MapraH e — gusnueckue 1 XMMHUECKHE CBOMCTBA (OTHOIIEHHUE K KHCIIOPOY, XJIOpY, pac-
TBOpaM kucioT). Oxcua Mapranua(IV) kak okucnutens u katanusatop. [lepmanranaT kanus Kak
okucnutenb. Maneanam(VI) kanus u e2o ceoticmaa.

K e n e 3 0. HaxoxneHnue B npupoje. 3HaueHue xkeie3a 11 opraHuzMa yesnoBeka. duznueckue
cBoiicTBa xene3a. CruiaBbl jkeje3a ¢ yriiepojoM. XUMUYECKHEe CBOMCTBa kene3a (B3auMOaei-
CTBHUE C KUCIIOPOAOM, XJIOPOM, CEPOH, YIIeM, KUCI0TaMu, pacTBopamu coJieii). CpaBHEHUE KHC-
JIOTHO-OCHOBHBIX U OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX CBOWCTB ruapokcua xenesa(ll) u rua-
poxcupa xxeneza(lll). Conu xeneza(ll) u xxeneza(lll). Meroast nepeBoaa coneit xxeneza(ll) B
commm xene3a(lll) u o6patHo. OkuUcIUTENBHBIE CBOMCTBA coennuennii xene3a(lll) B peakumsx ¢
BOCCTAHOBUTEISIMU (MOANUJOM, Me/bI0). LlMaHnIHbIEe KOMILIEKCHI JKene3a. KauecTBeHHbIE peak-
nuu Ha noHsl xkene3a(ll) u (I11).

Me 1 b. Haxoxnenue B npupose. dusnueckre 1 XMMUUECKHUE CBOMCTBA (B3aUMOJIEHCTBUE C KHC-
JIOPOAOM, XJIOPOM, cepoi, kucinoramu-okucaureasimu). Comu menu(Il). Menusiii kymopoc. AM-
muakatel mMenu(l) m memu(Il). Ilomyuenume oxcupma menu(l) BoccTaHOBIEHHEM THAPOKCHUIIA
meu(Il) rmroko30i.

Cepe0po. Puznueckre U XUMUYECKHUE CBOICTBA (B3aUMOJICHCTBUE C CEPOH, XJIOPOM, KUCIIO-
TaMu-okucauTensiMu). OcaxaeHne okcuia cepedpa mpu AeCTBUH IIETI0YU Ha COH cepedpa. AM-
MuUakathl cepeOpa kak okucnurenu. KauectBeHHas peakiiysi Ha HOHbI cepedpa.

30710To0. DU3NYECKUE U XUMHUYECKHE CBOKCTBA (B3aMMOJCHCTBHE C XJIOPOM, «IIAPCKON BOIAKOM».
CriocoObI BBIICTICHHS 30JI0TA U3 30JIOTOHOCHOW TIOPOJIBI.

II u v k. Pu3nyecKue U XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C TaJlOT€HAMU, KUCIOPOJIOM,
CEepOoH, pacTBOpaMH KUCIIOT U MIEI04Yei ). AMPOTEpHOCTh OKCUAA U THIPOKCH 1A IIMHKA.

P Ty 1 5. [IpencraBienue o cBOWCTBAX PTYTU U €€ COCTUHEHUSX.

JemoncTpanuun. 1. Komtekius metaios. 2. Komtekius Munepanos u pya. 3. Komiekuus «Alto-
MuHuiy. 4. Komneknus «Kenezo u ero cruasb» 5. B3aumopeiictBue Hatpus ¢ Bojoil. 6. Okpa-
IIMBAaHUE TJIAMEHM COJIIMM WIEJOYHBIX M IIEJIOYHO3EMEIBHBIX METAoB. 7. B3aumopeiicteue
Kanpus ¢ Bonoil. 8. [lnaBnenue amomunus. 9. BzaumoneiictBue anoMuHus co Imenoysio. 10.
B3anmopeiicTBre XpoMa ¢ COJISIHOM KUCTOoTON 0e3 goctyna Bo3ayxa. 11. Ocaxnenne rupokcuaa
xpoma(Ill) u okucnenue ero nepokcusoM Bojopozaa. 12. B3auMHble nepexoibl XpoMaToB U Ju-
xpomaTtoB. 13. Paznoxxenue nuxpomarta aMMoHus. 14. Amtromorepmus. 15. OcaxieHue ruapok-
cuna xxene3a(lll) u okucnenue ero Ha Bozayxe. 16. Boinenenue cepeOpa u3 ero coseit 1eiicteueM
MEH.

JlabopaTopHusie onbIThl. 10. OxpalmnBanue MIIaMEHN COEAUHEHUSIMU IEJI0YHBIX METAIIOB. 11.
O3HakoMJIEHHE C MUHEpalaMH M BaXXHEHIIMMHU COEIMHEHUSIMHU LIEJIOYHbIX MeTauioB. 12. CBoii-
CTBA COCOUHEHMM IIENOYHBIX MeTauIoB. 13. OKpalluBaHUE TUIAMEHHU COJISIMH ILETIOYHO3EMEIb-
HBIX MeTauioB. 14. CBolicTBa MarHus U ero coeaunHenwnii. 15. CBONMCTBA COeOQUHEHNI KaIbIIHA.
16.XKectkocTh Bofbl. 17. B3auMoaelicTBre aTlFOMUHUS C KUCIOTaMH | menodamu. 18. AMdoTtep-
HbIE CBOMCTBA ruapokcuaa amomuaus. 19. Ceoticmea onosa, ceunya u ux coeounenuil. 20. CBoii-
cTBa coJsiel xpoma. 21. CBolicTBa Maprasua u ero coenHeHui. 22. M3ydeHre MUHEPasoB Kele3a.
23. CoiicTBa xene3a. KauecTBeHHbIe peakiuu Ha HOHBI keine3a. [lomyuenue okcunna meau(l). 24.
CBoiicTBa MeIIH, €€ CIIABOB M COSAUHCHUM. 25. CBOMCTBA IIMHKA U €0 COSAUHCHUM.
IIpakTuyeckas padora Ne6. [TonydeHne roppkoit coiau (CEMUBOIHOTO Cyib(haTa MarHus).
IIpakTyeckas padora Ne 7. [losnydeHne atroMOKaInEBbIX KBAaCIIOB.

IIpakTuyeckas padora Ne§. BrinosHeHne SKCIIEpUMEHTATIBHBIX 33/1a4 110 TeMe «MeTasuibl ri1aB-
HBIX OATPYIII.

IIpakTuyeckasi padora Ne9. [lomyyeHue MmeaHOTO Kymopoca.

IIpakTyeckas padora Nel0. [Tonyuenue sxene3Horo Kymnopoca.

IIpakTuyeckas padora Ne 11. BelltoniHEHNE SKCIEPUMEHTANIBHBIX 3a7a4 110 TeMe «MeTasuisl 1o-
OOYHBIX TOATPYIII».

KonTtpoabHnas padora Ne 2 o teme «MeTaymib.

Tema 3. CtpoeHue atoma. Xumuieckas cBsi3b (84)



Ctpoenueartowma Hykmasl. M3oTonel. Tunbsl pagnoakTUBHOTO pacnaja. TepMosaepHbIi
cunte3. [lomyueHue HOBBIX 31eMeHTOB. SnepHble peakiuu. CTpoeHUe dMEKTPOHHBIX 0007I0YeK
aTtoMoB. [IpencraBienue o kBaHTOBOM MexaHuke. KBanToBbie uncia. AToMHble opOuTanu. Pagnyc
aToMa. DJIEeKTPOOTPULATENBbHOCTD.

XumMuuyeckascB 3 b. Buasl xummuueckoil cs3u. KoBajieHTHas CBSI3b U €€ XapaKTePUCTUKU
(nmuHa CBSI3U, TOJIAPHOCTH, MOJISPU3YEMOCTh, KPAaTHOCTH CBsi3H). oHHas cBs3b. MeTamnueckas
CBSI3b.

CtpoenueTBepab xTe i Kpucrammmaeckue u amopdHbie Tena. TUITBI KPUCTAITHISCKHX
pEIIeTOK METaJJIOB U MOHHBIX COeqUHEHHH. MexMmomneKkynsapHble B3auMoaencTBusa. Bogoponnas
CBSI3b.

Hemoncrpaumu. 1. Kpucramueckue pemerku. 2. Moaenu MoJeKyd.

Tema 4. OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX peakiuii (1749)
TennoBoW>»pPEeKTXUMHUUECKOUPEaKI U U DHIOTSPMUIECKUE U IKZ0OTEPMUUYECCKHE
peakuuu. 3akoH ['ecca. Temora o6pazoBaHus BemiecTBa. DHeprus cBs3u. [loHsarue o6 sHTAIB-
nuu. [lonstue o0 3uTponuu. Bropoii 3akoH TepmoauHamuku. DHeprust [ m06ca u kpurepuu ca-
MOIIPOM3BOJIBHOCTH XUMUYECKON PEAKIUH.
CKOpOCThXUMHUYECKUXpEAaKI UMW MU ee 3aBUCUMOCTh OT IPUPOJIbl pEarupyrOIINX
BELIECTB, KOHLEHTPALMU PEareHTOB, TEMIIEPATyPhl, HAINYMUS KaTaln3aTopa, IJIOMAA1 NOBEPXHO-
CTH pearupyromux BeHiecTB. 3aKoH neicTByrommx Mmacc. [IpaBmino Bant-T'odda. Ilonstue 06
SHEpPruy aKTUBALMU U 00 SHEPreTHUYEeCKOM Mpouiie peaknu. ['oMOreHHbIi U reTeporeHHbIN Ka-
tanu3. [Ipumepbl KaTaTMTHYECKUX MPOLIECCOB B TEXHUKE U B XKUBBIX Oprann3max. @epmMeHThI Kak
Ouosornyeckre KaTajln3aTophl.

OOpaTtuMblepeaxuu Xumuueckoe papHoBecue. [Tpunuun Jle latense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. Koncrantel nuccounanuu. Pacuer pH pactBopoB cuib-
HBIX KHMCIIOT U 1enoueil. [Ipouszeedenue pacmeopumocmu.
PanaxktTuBHOCTHUMETaNao0 B. [IoHATHE O CTAHAAPTHOM IEKTPOJHOM MOTCHLIMAIE U
AIIEKTPOJIBIKYILEH CUJle peakiMu. XUMHUYECKNE MCTOYHUKU TOKA: rajbBaHUYECKUE HIIEMEHTHI,
AKKyMYJIATOPBI ¥ TOIJIMBHBIE 2JIEMEHTHI. DJIEKTPOJIM3 PACIIIIABOB M BOJHBIX PACTBOPOB AJIEKTPO-
JUTOB. 3aKOHbL INeKMPOU3A.

JemoncTpanun. 1. DK30TEpMUYECKUE U SHAOTEPMUUECKNE XUMUUECKHE peakinu. 2. Temnossie
SBJICHUS TIPU PACTBOPEHUH CEPHOM KUCIIOTHI U aMMHAYHOM CeNUTphl. 3. 3aBUCUMOCTb CKOPOCTH
peakuuy OT NPUPOBI BEIIECTB HA IPUMEPE B3aUMOAECUCTBHS PACTBOPOB Pa3IMYHBIX KUCIOT OJH-
HAKOBOM KOHIIEHTpAIK C OJUHAKOBBIMU KycOUKaMH (TpaHylaMM) HUHKA U OJUHAKOBBIX KyCOY-
KOB Pa3HbIX METAJUIOB (MarHus, [IUHKA, JKeJie3a) C paCTBOPOM COJISIHOM KUCIOTHI. 4. B3aumoeii-
CTBHUE PaCTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMHU THOCYJIb(aTa HaTpUs pa3INYHON KOHIEHTPaLUU
U TEMIIEpaTypsl. 5. PaznokeHue nepokcuaa BOAOpoa ¢ IOMOIIbI HEOPTaHUYECKUX KaTallnu3aTo-
POB U IPUPOAHBIX OOBEKTOB, COJAEPKAIINX KaTanasy.

JlabopaTopHbie onbIThl. DaKTOPHI, BIMSIOIINE HA B3aUMOJICHCTBUE METAJIa C paCTBOPaMH KHC-
70T1. CMellleHrne XMMHUYECKOTr0 paBHOBECHS TP YBETMUEHUH KOHIIEHTPAIMH PEareHTOB U IPOAYK-
TOB.26. Katanutuueckoe pas3iioxkeHne NepOKCHIa BOJOPOIa

IIpakTuyeckas padora Nel2. CKopocTh XUMHUUECKON PEAKITHH.

IIpakTyeckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTpoabsHnas padora Ne3. TeopeTnyeckue OCHOBBI XUMHUH.

Tema 5. Xumuueckas TexHosorus (74)
OCHOBHBENpPUHIOUNBIXUMHUUYECKOUTEXHONOrUU. [IpousBoncTBocepH
O M K ¥ CJI O T bl KOHTAKTHBIM crioco0om. Xumu3sMm mporiecca. ChIpbe JIJIs TPOU3BOACTBA Cep-
HOM KHCIIOTHI. TexHoIornueckas cxema rnpoliiecca, IpoLecChl U anmaparsl.
[lpousBoacTBOAaMM U aK a XuMH3M Mpouecca. OnpeeneHne onTUMalbHbIX YCIOBHMA
IIPOBEACHUS peakunu. [[puHINN TUPKYIAIUN U €ro peau3anys B TEXHOJIOTMYECKOH CXeMe.



MeTannypru s YepHas merammyprusi. JlIoMeHHBINH mporiecc (ChIpbe, YCTPOMCTBO JOMEHHOU
neyu, XuMu3M mpotecca). [Ipor3BoACTBO cTaiy B KUCIOPOJIHOM KOHBEPTEPE U B DJIEKTpOIEeyax.
OpranuueckuiicuHTe3. Cunmesvl Ha ocHose cunme3-2a3a. [Ipou3BoACTBO MeTaHOJIA.
Dkonorus U mpobdiaemMa OXpaHbl OKPYKAIOMICH CPeIbl. 3eIeHas XUMUSL.

Hemoncrpauuu. 1. Ceipbe 111 NPOU3BOJCTBA CEPHOM KHUCIOTHI. 2. Monelb KHUISIIIEro CIosl.
3.Kene3nas pyzna. 4. O6pa3isl CIJIaBOB KeJe3a.

Tema 6. Xumusi B 0bITY H Ha ciay:k0e odmecTBa (94)

Xumus nui. JKupsel, 6enku, yriieBoabl, BATaMUHBL. [IuieBsie 100aBku, NX Kiaccu@ukanus. 3a-
NPELICHHBIC U pa3pelIeHHbIe MUIIEeBbIe 100aBKH. JIekapcTBeHHBIE cpeacTBa. Kpacku M MUTMEHTHI.
[TpuHIIMTIBEI OKpaIIMBaHUs TKaHeH. XUMUs B cTpouTenabcTBe. [lemenT, 6eToH. CTEKIIO U KepaMuKa.
TpaauOHHbBIE U COBPEMEHHBIE KepaMuieckue Marepuainsl. CBepXnpoBosiias kepamuka. bol-
ToBas xuMus. OTOenuBarone cpeicTBa. XUMUS B CEIbCKOM X03sKicTBe. THCEeKTUIIUABI U MTeCTH-
bl CpeacTsa 3amuTel pacteHuid. Penemnentsl. OcoOeHHOCTH COBPEMEHHOM HayKH. MeTo10-
JIOTUSl HAYYHOTO uccienoBanus. [lpogeccus xumuka. Mamemamuueckas xumus.

[Touck xumuveckoit nuadopmaru. Paboma ¢ 6azamu 0aHHbIX.

JMemouncrpanuu. 1. [Tumessie kpacurenu. 2. Kpamenue tkaneit. 3. OtbenuBanue tkaneil. 4. Ke-
pamuueckue marepuansl. 5. [[Betnbie crekna. 6. Komiekuus «TomimBo U ero BUABI».
JlabopaTopHble onbITHI. 27. 3HAKOMCTBO C MOIOIIMMH CPEACTBAMH. 3HAKOMCTBO C OTOEINBaIO-
mmMe cpenctBamu. 28. Kien. 29. 3HaKOMCTBO ¢ MHUHEPATBHBIMU YAOOPCHHUSIMH U H3y4eHUE UX
CBOWCTB.

KontpoabsHnas padora Ne 4. toroBas KOHTpoJibHas padora.



10 kaacc (3 4 B Henero, Beero 102 4, u3 HUX 3 4—pe3epBHOE BpeMsi)

Y4eOHO-TEeMATHYECKNH IJIAaH

Ho- B mom uucne
Konuue-
mep Te.Ma npakmu4ieckKue KOHmMpOJ/ibHble
CME0 4acoeé
membl pabomul pabomol
1 [ToBTOpEHME 1 yriyOJIeHHE 3HAHUH 18 1 1
OCHOBHBIE TOHSTHUSI OPraHUYECKOM
2 XUMUH 13 - -
3 YrneBoaopoibl 25 2 1
Kucnopoacoaepsxaiiue opranuue-
4 CKHE COEUHEHUS 19 5 1
A30T- U cepocojiepKallre CoeIuHe-
5 HUASA 6 1 -
6 buonorndyecku akTUBHBIE BENIECTBA 14 - 1
7 BricokoMoOneKyIsipHbIE COEAUHEHUS 4 2 B
PesepBHOE Bpems 3 ) )
HUTOIO: 102 11 4




Y4eOHO-TEeMATHYECKNH IJIAaH
11 knace (3 4 B Heaenro, Bcero 102 v)

B mom uucne
Ho-
Konuue- KOHmMpOJib-
mep Tema npakmuueckue
Cmeo uacoe Hble
membl paoomut
padomul
1 Hemerasbl 31 5 1
2 MetaJuibl 30 6 1
Crtpoenue atoma. XuMu4eckas
3 8 - -
CBSI3b
OcHOBHBIEC 3aKOHOMEPHOCTH NIPO-
4 TEKAHUA XUMUYECKHX pPeaKkuui 17 2 1
5 XuMH4YecKas TeXHOJIOIrus 7 i i
Xumus B ObITY H Ha cJ1yk0e 001e-
6 crBa (114) 9 - 1
NUTOI'O: 102 13 4
COT'JTACOBAHO COT'JTACOBAHO
IIporokoi 3acenanus MO 3amecturens qupekTopa no YBP
YUHTENIEH €CTECTBEHHOHAYYHOTO KA [Terposa ..
MBOY COII Ne5 2021 rona

ot 30 aBrycra 2021 roma
/H.A. ®aubsa/
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