IIporpamma no yuedOHOMy npeamery «XuMHUSI»
(10—11 k1., npo¢pUJIbHBI YPOBEHB)
IHosicHuTeIbHAA 3aMIUCKA

PaGouas mporpamma cpeanero (IoJHOT0) 00IIero 00pa3oBaHUS 10
XUMHUHU COCTaBJIeHa Ha ocHoBe DenepanbHOro rocynapcTBEHHOIO
0o0pa30BaTeNnpHOr0 CTaHgapTa oomero oOpa3oBaHUS, a TaKXKe
OCHOBHBIX MW W moyiokeHuit IIporpamMmmbl  pa3BuTUS U
(dbopMUpOBaHUSI YHUBEPCAIBHBIX YUEOHBIX JAEUCTBUN ISl CPEIHETO
(moHOT0) 001IeTO0 00pa30BaHUSI.

B nanHON mporpamme MpoOCiIe)UBAETC MNPEEMCTBEHHOCTb MEXKIY
BUJAMU JeSITEIIbHOCTH 00y4JaeMbIX, MIPEYCMOTPEHHBIX
porpaMMoil  OCHOBHOTO  OOmIEro 00pa3oBaHUsi W BHAAMH
JeSITeNbHOCTH, 00eCIeYnBaIONINX pPeaIu3aluilo 00pa3oBaTeNbHOM
TPACKTOPUU, CBSI3aHHOW C YIIyOJIEHHBIM HM3y4YEHUEM XUMUHU.
Copepxanuie JaHHOW paboueil mporpamMmbl YYUTHIBAET HE TOJIBKO
MPEAMETHOE  COJEp)KaHUE U  BO3PACTHBIE IICUXOJOTHYECKUE
O0COOCHHOCTH 00y4aemblX, HO M MPOPUIBHYIO TOATOTOBKY K
OOy4eHHI0O B BBICHICH IIKOJE, B KOTOPOH XHUMHSA SIBISETCA
MPOPUIHPYIONIEH AUCITUTUTHHOM.

TeopeTnueckoe M IKCHEPUMEHTAIbHOE  COJEpXKAaHHUE Kypca
M3Yy4aeTcsi Ha OCHOBE

MO3HABATENbHOM  JEATENbHOCTH  OOYyYalolUXcs:  MPUMEHSTh
TEOPETUYECKHE 3HAaHUS IIOHATHM, 3aKOHOB M TEOpUH XUMHH
yrIIyOJaEHHOTO YPOBHS Il MPOTHO3UPOBAHUS CBOMCTB XMMHUYECKHX
OOBEKTOB U MOJTBEPXkJAEHUE 3TUX IMPOTHO30B MPU BHIIOIHEHUHU
XUMHUYECKOTO  OKCIIEPUMEHTa;  IUIAHUPOBATh U NPOBOJIUTH
XUMHUYECKUH SKCIEPUMEHT W MHTEPIPETHPOBATh €r0 Pe3yJIbTaThl;
YMETh XapakTepu3oBaTh U KiIacCU(PUIMPOBATH XMMHUYECKHE
AJIEMEHTHI, BEIIECTBA W MPOIECCHI; MOJIHO M TOYHO BBIPAKaTh M
apryMEHTHPOBAaTh CBOIO TOUKY 3pEHHUS; HaXOAWTh HCTOYHMKH,
MOJy4aTh, MPEACTABIATh U COOOIIATh XUMHUYECKYI0 HH(POPMALIUIO B
YCTHOM U MUCbMEHHOU peYH U Jp.

JlaHHBI ~ Kypc TO3BOJSIET MOATOTOBUTH  OOy4aromUXcs K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOpPY MpodeccnoHanbHOM



MOJrOTOBKM K IMOCTYIJICHHIO B BY3, B KOTOPOM XHUMHUS SIBISIETCS
npodWIbHONW IUCHMIUIMHOM, YCIEUIHOMY OOY4YeHHI0O B HEM H
BBIOOpY MpodeccH.

CornacHo 00pa30BaTeIbHOMY CTaHAAPTY TJIABHEIC Yelu CPeOHe20

(nonnoczo) odweco oopazoeanua cocmosam:

1) B ¢dopMupoBaHMM IIEIOCTHOTO IPEACTABICHHS O MHUpE,
OCHOBAHHOIO Ha MPHOOPETEHHBIX 3HAHUAX, YMEHUAX W
crioco0ax AeqTelnbHOCTH;

2) B npuOOPETCHUH OIbITa Pa3HOOOPA3HOM JIEATEIBHOCTH, OIBITA
MO3HAHUS ¥ CaMOTIO3HAHMS;

3) B TMOArOTOBKE K OCYIICCTBICHHIO OCO3HAHHOTO BBIOOpa
WHIMBUIYAIBHOW 00pa3oBaTeNbHON WM TPOQECCHOHATBHOM
TPAaeKTOPUHU.

H3yuenue xumuu na yenyonénnom ypoene BHOCUT O0JIbLION

BKJIa/l B JIOCTMDKEHHE OSTHX Lesiel cpeaHero (MmosiHoro) oOImiero

00pa3oBaHUs U HPU3EAHO 0Decneuumy.

1) ¢opmupoBaHre HaydyHOH KapTHHBI MHpa Ha OCHOBE CHCTEMBI
XUMAYECKUX 3HAHUN (XMMHYECKOW KapTUHBI MHUpa) Kak e€
HEOTHEMJIEMOTO KOMITOHEHTA;

2) BBIPa0OTKE y OOyYarOIIUXCS TyMAHUCTHYECKUX OTHOIICHUI
Y DKOJIOTHYECKH TPAaMOTHOTO TIOBEACHHUS B OBITY U TPYIOBOH
NesITeIbHOCTH, HPAaBCTBEHHOT'O COBEPLICHCTBOBAHUS U PAa3BUTHUS
JMYHOCTU 00YyYaroLINXCs;

3) moHHUMaHHe OOIIECTBEHHONH TMOTPEOHOCTH Y OOyYaroIIUXCs
B Pa3BUTHUU XUMHUH U XUMHUYECKOM MPOMBILUIEHHOCTH;

4) dopmupoBaHre y OOYYaIOIIMXCS OTHOIICHHS K XHUMHH Kak
BO3MOXKHOH 00sactTu mpodecCHOHaTbHON TMOATOTOBKA |
MPAaKTHYECKOH JIeATEIIEHOCTH;

5) dopMupoBaHHe ~ YCIENIHOIO  y4acTHS B MyOJIMYHOM
NpeJCTaBICHUN pe3yabTaToB 9KCHEPUMEHTATBHOMN U
UCCIIEI0BATENLCKON JeSITeIbHOCTH,

6) y4yactHe B XUMHYECKHX OJMMIHAIAX pa3IMYHBIX YpPOBHEH
B COOTBETCTBUHM C JKEIa€MbIMU pE3yJIbTaTaMHU U aJeKBATHON
CaMOOIIEHKOW COOCTBEHHBIX BO3MOKHOCTEH;



7) WCIOIB30BaHNE XUMHUECKHX 3HAHUM JJIS1 OOBSICHEHHSI
0c00eHHOCTEH 00BEKTOB U MPOIIECCOB MPHPOTHOH,
COLIMAJIbHOM, KYJIbTYPHOM, TEXHUYECKOU Cpebl;

8) mNoHMMaHHE LEHHOCTH XHMMHYECKOTO $53bIKa, BBIPAXKCHHOTO B
BepOaNbHOM W 3HAKOBOM (opmax, Kak COCTAaBHOH YacTH
peueBOi KyJIbTYpPhl COBPEMEHHOI'O CIEIUAINCTAa BBICOKON
KBaTM(UKAITIH.

O01mas xapakTepucTuKa Kypca

Copepxanue yriyOJIEHHOTO Kypca XUMHUU B cCpenHed (ITOJHOM)

IIKOJIE CTPOUTCSI HAa OCHOBE M3YyYEHHUS COCTaBa U CTPOCHUS

BELIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHMS, MPAKTUYECKOTO

3HAQUYEHHUS] ATHUX CBOMCTB, a TaKXe CHOCOOOB JabOPaTOPHOTO H

MPOMBIIIJICHHOTO TOJXYYeHUS Ba)XKHEUIINX BEIIECTB, HW3YYCHHUS

3aKOHOMEPHOCTEH XMMHUYECKHX IPOILIECCOB U IyTeH yMpaBiIeHHS

uMu. OCHOBHBIE COZIepKATEeNbHbIC TUHUH pabodeil MporpaMMel:

e «Bewecmeo» — cucremMa 3HAaHHH O COCTaBE€ M CTPOCHUH
BEIIECTB, UX CBOMCTBAX M OMOJIOTMYECKOM 3HAUYCHUHU,;

o «Xumuueckaa peakuyus» — CHUCT€Ma 3HAHUW 00 YCIOBMSX
MPOTEKAHNUs XUMHYECKHX IMPOLECCOB U CIOCO0axX yHpaBlieHUs
MU,

o «llpumenenue geujecme) — cuctemMa 3HaHUN O MPAKTUIECKOM
MIPUMEHEHUH BEUIECTB Ha OCHOBE MX CBOWCTB M MX 3HAYCHUS B
OBITOBOM M MPOM3BOACTBEHHOM cepax;

o «llonyuenue gewgecme» — cucreMa 3HAHUH O XHUMHUYECKUX
MIPOU3BOJICTBEHHBIX MPOIIECCAX;

o «I3bIK Xumuu» — cucreMa 3HAaHMW O  HOMEHKIJIAType
HEOPraHMYECKUX O OPraHUYECKHE COEAMHEHUS U XUMHYECKON
TEPMHUHOJIOTHH, a TaK)Ke€ YMEHHE OTpa)kaTb UX C IMOMOUIbIO
XUMHUYECKOM CHMBOJHMKHU (3HAaKoB, (GopMyl M ypaBHEHHUN);
HaBBIKOB TepeBoJa MHQOpPMAIMM C s3blIKa XHMHH Ha
€CTEeCTBEHHBII U 00paTHO

o «Konuuecmeennvie OmHOUIeHUA» — CHUCTEMA PACUYETHBIX
YMEHUM W HaBBIKOB JJIS XapaKTEPUCTUKU B3aWMOCBS3H



Ka4eCTBEHHOM M  KOJIMYECTBEHHOW CTOPOH  XUMHYECKHUX
00BEKTOB (BEIIECTB, MATEPUAIIOB U TPOIIECCOB);
«Teopua u npaxkmuka» — B3aUMOCBA3b  TEOPETUUYECKUX
3HAHUH U1 XMMHYECKOTO0  JKCIIEPUMEHTa KaK  KpUTepus
HCTHHHOCTH M UCTOYHHKA ITO3HAHUS.

Pe3yabTaThl 0OCBOEHHS Kypca

Memanpeomemuvimu pe3ynromamamu OCBOCHHS BbIITYCKHUKaAMU

CTYIIEHH CpeaHero (MOJIHOT0) 00IIero 00pa3oBaHus Kypca XUMUN

SIBJIAKOTCH.

1)

2)

3)

ucnonv3oéaHue YMEHUW U HaBBIKOB  Pa3jM4YHBIX BHJIOB
MO3HABATENbHON  JIEATENIBHOCTH, MPUMEHEHHE OCHOBHBIX
METOJIOB TO3HaHUS (CUCTEMHO-UH(OPMALMOHHBIA aHATHU3,
HaOMIOZeHWe,  W3MEpeHHe,  IPOBEACHHWE  DKCIEPUMEHTA,
MOJICIIMPOBAaHUE, HCCIEeNOBATEIbCKast  JCSITEIbHOCTD) IS
W3YYICHHUS Pa3TUYHBIX CTOPOH OKpY Karomien
JIEHCTBUTEIHFHOCTH,

gnadeHue OCHOBHBIMH HWHTEIJICKTyaJbHBIMUA  OIEPAIHSIMHU:
dbopMynupoBKa TUIIOTE3, aHAIW3 M CHHTE3, CpPaBHEHHE W
cucTeMarusanus, 00O0OIIeHNEe | KOHKpPETH3alus, BBIIBICHUE
MIPUYKUHHO-CJIEICTBEHHBIX CBSA3EH U MOWCK aHAJIOTOB;

nosHauwue OOBEKTOB OKPYXKAIOMIETO MHpa OT OOIIero uepes
0COOEHHOE K €IMHUYHOMY;

4) ymenue TEHEpHpPOBaTh WJICH W  ONPEACIATh CPEICTBA,

HGO6XOZ[I/IMI>IG AJId UX pCain3alnu,

5) ymenue omnpenensTh NETH W 3a1a4d JEATEIBHOCTH, BBHIOMPATH

6)

CPEICTBA peaau3alyy LI U IPUMEHATh UX Ha IPAKTUKE;
UCNONb306aHUE PA3IUYHBIX HCTOYHUKOB JUIS  IOJY4YEHUS
XUMHAYECKOH  MH(poOpManuM,  TMOHMMaHUE  3aBUCUMOCTHU
cofiepkaHusi U GOpMbI TPECTaBICHUS UHPOPMAIMK OT Iienei
KOMMYHHUKAIMU U a/Ipecara;

7) ymenue TPOAYKTHBHO OOMIATbCS M B3aUMOJCHCTBOBATH B

MIPOLIECCE COBMECTHOM JESATENIbHOCTH, YYUTHIBATH MO3ULIUU
JIPYTUX YYaCTHUKOB JEATENbHOCTH, 3(PQPEKTUBHO pa3pelaTh
KOH(JIUKTBI,



8) eomosnocmb u CIOCOOHOCTh K CaMOCTOSTEIIbHOM
MH(POPMALIMOHHO-TIO3HABATEILHON  JEATENBHOCTH,  BKIIIOYAs
YMEHHE  OpUEHTHPOBATHCS B PA3IMYHBIX  HCTOYHHUKAX
uHbOpMalUY, KPUTUYECKH OICHWBATh U MHTEPIPETUPOBATH
nH(OPMAILIHIO, TTOTYYAEMYIO U3 PAa3JINYHBIX HCTOYHUKOB;

9) ymenue WCHONB30BaTh  CPEACTBA  MH()OPMAIMOHHBIX U
KOMMYHUKAIMOHHBIX TexHosorui (nmainee — MKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AlIMOHHBIX 3a7a4 C
co0IIr0IcHIEM TpeOoBaHU HPrOHOMUKH, TEXHUKH
0€30MaCHOCTH, THUTHEHBI, PecypcocOepex eHus, NpPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MacHOCTH;

10) eraodenue SI3LIKOBBIMU CPEACTBAMH, BKIIIOYAS U SI3bIK XUMHUA —
YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3pEHUS,
HCIOJIb30BaTh a/ICKBAaTHBIC SI3bIKOBBIE CPEJCTBA, B TOM YHUCIIE U
CHUMBOJIbHBIE (XMMHUYECKHE 3HAKH, (DOPMYIIBI U YPABHEHHUS).
Ilpeomemuvimu pesynomamamu U3y4eHus XMMUU Ha
yriayOiI€HHOM YPOBHE Ha CTYNEHHU CPEAHEro (IOJIHOTO) 00IIero
00pa3oBaHUS SIBJISTFOTCSI:

1) snanue (nonumanue) xXapaxmepHvix NPUHAKOE BANCHEUULUX
XUMUYECKUX NOHAMULL. BEIIECTBO, XUMUYECKHI DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENIbHBIE aTOMHBIE W MOJICKYJISIPHBIE MacCHl,
MOH, M30TOIbl, XUMHUYECKasi CBA3b (KOBAJEHTHAas MOJIApHas U
HeNoJsIpHasi, MOHHas, MeTaJuIn4yecKas, BOJIOPOJIHAS),
3JIEKTPOOTPHULIATENIBHOCTh, AJUIOTPOINHUS, BAIEHTHOCTb, CTEIIEHb
OKHCJICHHMs, MOJb, MOJIIpHAas Macca, MOJISIPHBIH 00beMm,
BEIIECTBA HWOHHOTO, MOJEKYJSIPHOTO H HEMOJICKYJISIPHOTO
CTPOCHUS,  PacTBOPBI,  DIEKTPOJUTHI W HEIJCKTPOIUTHI,
ANIEKTPOJUTUYECKAs ~JUCCOIUAIMS, THAPOIN3, OKHCIUTEIh
Y BOCCTAaHOBUTEIb, OKUCIICHIE U BOCCTAHOBJICHHUE, AJIEKTPOJIH3,
CKOPOCTh XMMHUYECKOM peakluu, KaTajiu3aTopbl W KaTajus,
00paTUMOCTh XMMUYECKHX PEAKIMH, XUMHUECKOEe paBHOBECHE,
CMELICHUE  paBHOBECHs, TEIUIOBOW  3pdeKT  peakuuw,
YIJIEpOAHBIN CKeleT, (YHKUMOHAJbHAS TPYIIa, H30MEpHUs
(cTpykTypHasi ¥ TPOCTPAHCTBEHHAs1) U TOMOJIOTHSI, OCHOBHBIE



TUTIBI (COCTUHEHUS, Pa3NIOKEHUsI, 3aMeIeHHs, 0OMEHa), BHUJIbI

(rupupoBaHus U IETUPUPOBAHUS, rUApaTauu u
JerupaTaluu, MOJIMMEpHU3aALUN U JICTIOIUMEpHU3aLlnH,
MHOJIMKOHJICHCAIIUHA Hu M30MEPU3ALINH, KaTaJIUTUYECKHE

Y HeKaTAIUTUYECKHE, TOMOTEHHBIE U TETEPOreHHBIC) W
pasHOBUAHOCTH ((hepMEeHTaTUBHBIC, TOPEHUS, 3TepUUKAIUH,
KpeKuHTa, pPUPOPMHUHTA) peakuuid B HEOPraHWUYECKOW U
OpraHWYECKON XUMHUHU, TOJUMEPBI, OMOJOTHYECKH aKTHBHBIC
COCIMHECHMS;

2) eblAGNICHUE  B3AUMOCEA3U  XUMUYECKUX — NOHAMUU IS
OOBSICHEHUSI ~ COCTaBa, CTPOCHHS, CBOHCTB  OTJEIBHBIX
XHMUYECKHX OOBEKTOB U SIBJICHUI;

3) npumenenue OCHOBHLIX NONONCEHUL XUMUYECKUX MeOopull.
TEOPUU CTPOCHHS aTOMa M XMMUYECKOM CBSI3U, MEPHUOAUIECKOTO
3aKOHA W MEPUOJMYECKOM CHUCTEMbl XMMHUYECKHX DJIEMEHTOB
. 1. MeHneneeBa, TEOPUU 3JIEKTPOIUTAYECKON JTUCCOLMAIINH,
MPOTOHHON  TEOpPUH, TEOPUHU  CTPOCHHUS  OpPraHUYECKUX
COEAMHEHHH, 3aKOHOMEPHOCTEN XUMHYECKON KUHETUKU — JUIS
aHaJM3a COCTaBa, CTPOCHUS U CBOMCTB BEIIECTB U MPOTEKAHUS
XUMHYECKUX PEAKIINI;

4) ymenue Knaccuguyuposams HeOPraHUICCKUE U
OpraHUYECKHE BEILIECTBA

10 Pa3JIMYHBIM OCHOBAHUSIM;

5) ycmanoenenue e3aumoceszeli MeX1y COCTABOM, CTPOCHHEM,
CBOMCTBaMH, NPAKTUYECKUM NPUMEHEHUEM M TOJIYYCHHEM
Ba)KHEUIIINX BEIIECTB,

6) 3Hanue ocnoé xumuueckou HoMeHKIamypol (TPUBHATHHON
Y MEXIYHApOJHOW) U yMeHue Ha3BaTh HEOPTaHHYECKUE W
OpraHMYecKre COeUHEeHHs 1o popMyiie, 1 Ha00OPOT;

7)  onpedenenue.  BaJCHTHOCTH,  CTENCHH  OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB, 3aps0B MOHOB; BUJIOB XUMHUYECKHUX
CBA3€H B COEIMHEHUSX U THUIIOB KPUCTAUIMYECKUX PEIIETOK;
MIPOCTPAHCTBEHHOTO CTPOEHUSI MOJIEKYJ; THUMNA THAPOJIH3a U
XapakTepa Cpeapl BOJHBIX PACTBOPOB COJIEH; OKHUCITUTEIS



Y BOCCTAHOBUTEJS; MPOLECCOB OKHUCIECHHS U BOCCTAHOBIICHUS,
MPUHAJUISKHOCTH ~ BEIIECTB K  Pa3IMYHBIM  KJlaccam
HEOPraHUYeCKNX U OPraHUYECKUX COCAMHEHHUH; TOMOJIOTOB U
W30MEpPOB; THUIIOB, BHUJOB M PAa3HOBUIHOCTEM XHUMHUUYECKHX
peakIy B HEOPraHUYECKON U OpraHu4eCcKOi XUMHH,

8) ymenue xapaxmepuzoeamo:

— S-, p- ¥ O-37IeMEHTBI [0 UX IMOJOXECHUIO B TEPHOIUICCKON
cucteme JI. 1. Menpaeneena;

— o0mme XUMHUYECKHE CBOMCTBA TIPOCTHIX BEUIECTB —
METaJUIOB U HEMETAJIJIOB;

— XMMUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U
OPraHWYECKUX COCAUHEHUN B IUJIaHE OOIero, OCOOEHHOTO U
€AMHUYHOTO;

9) obwscHenue:

— 3aBHCHUMOCTH CBOWCTB XHUMHUYECKMX OJJIIEMEHTOB U UX
COCIMHEHUI OT MOJIOKEHUs 3JEMEHTa B IEPUOJAUYECKOU
cucteme /1. 1. Menaemneena;

— TPUPOJBl XUMHYECKOW CBs3M (MOHHOW, KOBAJICHTHOM,
METaJUTMYECKOM, BOJIOPOIHON);

— 3aBUCUMOCTH CBOMCTB HEOPTaHMYECKHUX M OPTaHUYECKUX
BEIIIECTB OT UX COCTaBa U CTPOCHHS;

— CYIIHOCTHM H3YYEHHBIX BHJOB XUMHUYECKHX pEaKIIMi:
ANEKTPOJIUTUYECKON  JMCCOIMAIMK,  HOHHOrO  oOMeHa,
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX;

— BIMSHUA Pa3NUYHBIX (PAKTOPOB HA CKOPOCTH XUMHUYECKOU
peaKIy ¥ Ha CMEIIEHUE XUMHUYECKOT0 PAaBHOBECHS,

— MEXaHW3MOB NPOTEKAHHUS PEaKIUid MEXKITy OpraHuYeCKUMHU
Y HEOPTraHWYECKUMH BEIIECTBAMHU;

10) ymenue:

— COCTaBJISITh YPaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ MOMOIIBIO METO/1a AIEKTPOHHOTO OallaHca;

— TPOBOAUTH Pacy€Thl MO XHUMHYECKUM (dopMylaM U
YpaBHEHUSIM;



— TPOBOAWUTH XWMHYECKUH OSKCIIEPUMEHT (J1abopaTopHble U
MpaKTUYEeCKHe paboThl) C CcOOMIOACHWEM TpeOOBaHUU K
MpaBUJIaM TEXHUKU O€30MacCHOCTU MpU paboTe B XUMHYECKOM
kabuHete (1aboparopun).

Conep:xxanue Kypca

Kypc uétko menuTcs Ha JBE YacTH COOTBETCTBEHHO IoJamM
oOyueHus: opranndeckyro xumuro (10 kmacc) u oOUIyI0 XHUMHIO
(11 xmacc). B nepBoit wactu kypca 10 kmacca, mocie BBEIEHHS
OCHOBHBIX IOHSATUM OpPraHWYECKOW XHUMUUM U TIOBTOPEHHUS
AJIEKTPOHHOI'O CTPOEHUsl aToMa yriepoaa (pasznen «Bsenenuey),
paccMaTpuBaeTCs CTPOCHHME M KJIACCHU(HKAIUS OpPraHHYECKUX
COCIMHEHUN, TEOPETHUECKYI0 OCHOBY KOTOpPOH COCTaBIISIET
COBpEMEHHAsi TEOpUs XUMHUECKOTO CTPOCHHUS C HEKOTOPBIMU
AJIEMEHTaMU DJIEKTPOHHON TEOPHH U cTepeoxumuu. Jlormueckum
MPOJODKEHUEM  BEAyIIed MAed O B3aUMOCBSI3M  BEIIECTB
(cocTaB—CTpoeHue—CBOICTBa) ABIsAETCI TeMa «XHUMHUYECKUE
peakiuuu B OpPraHUYECKOW XHMHH», KOTOpas 3HAKOMHUT
yyamuxcs ¢ KiaccuuKkanuei peakiuii U 1aeT MpeICTaBICHuE O
HEKOTOPBIX MEXaHU3Max UX IMporekaHus. [lomydeHHble B epBHIX
TeMax TEOPETHUYECKUE 3HAHUS y4allluXcs 3aT€M 3aKpEIUIIIOTCS U
pa3BUBAIOTCS Ha OoraToM ()akTHUECKOM MaTepuane XUMHU
KJIACCOB OPTaHWYECKUX COCIMHEHMH, KOTOPbIE pacCMaTPUBAIOTCS
B MOPSAJKE YCIOXKEHHUS OT Oosiee MPOCTHIX (YIJI€BOJOPOJOB) IO
HanOoJsiee CIOXHBIX (OnomonuMepoB). Takoe MoCTpoeHne Kypca
MO3BOJIIET  YCUJIUTh  JENYKTUBHBIM TOAXON K H3YUYEHHIO
OpraHUYEeCKOW XUMUHU.

Benymas wunges kypca xumum 11 kmacca — €IMHCTBO
HEOPTraHMYeCKOW M OpraHMYecCKOW XMMHUHM Ha OCHOBE OOIIHOCTHU
MOHATUH, 3aKOHOB M TEOPHH, a Takke OOIMIMX IOJIXOJ0B K
KJIaccu(UKAIMA OPraHMYECKMX M HEOPraHWYECKHX BEIIECTB U
3aKOHOMEPHOCTSIM TMPOTEKaHUSI XUMUYECKUX peakuuil Mexay
HuMu. Takoe mnocTpoeHne Kypca o0O0IIEed XUMHUHU TO3BOJISIET
MOJIBECTH  YYalIMXCSd K TIOHMMaHUIO MaTepUAIbHOCTH U
MO3HABAEMOCTH €MHOTO MHpa BEUIECTB, IPUYMH €r0 KPaCOUYHOTO



MHOTroo0pasusi, BceoOIel cBs3u siBieHuil. B cBoto ouepenp, 310
aa€T BO3MOXHOCTH y‘-IaH_II/IMCSI HC TOJIBKO nque yCBOI/ITB
XUMHUYCCKOC COI[ep)KaHI/Ie, HO U IIOHATH pOJIb U MECTO XMMHUH B
CUCTEeME HayK O TIPUPOJIC.

Takoe TOCTPOCHHE Kypca XUMHUH IO3BOJISICT B TOJHOU Mepe
MCIIOJIb30BaTh B OOYYCHUHW OICPAlMM MBIIUICHUS: aHAU3 |
CUHTE3, CPAaBHCHHE M QaHAJIOTHIO, CUCTEMATHU3AIIHIO U 0000IIICHNE.

OPTAHUYECKASI XUMMUSI. 10kaace

BBenenue. Su

[Ipeamer  opraHMYECKOM  XHUMHH. OcobenHoctu
CTPOCHHSI M CBOWCTB OpPraHWYECKUX COCIUHCHUN. 3HAUCHUE U
pOJIb OPraHMYECKOH XMMHU B CHCTEME ECTECTBEHHBIX HAYK U B
JKU3HU O0II[eCTBA.

[Ipeamocbulku  co3AaHusl  TEOPUU  CTPOEHUS:  TEOpUs
panuKaioB U TeopHs TUIOB, paboTsl A. Kekyne, 3. @panknania
u A. M. BytnepoBa, cbe3ll Bpaueil 1 eCTeCTBOUCIBITATENCH B T.
[Hmneiiepe. OcCHOBHBIE TOJOXEHHUS TEOPUM CTPOEHHUS
OpraHuuYyeckux coeauHenuun A. M. Bbyrtuepona.
XVMMHYECKOE CTPOCHME M CBOMCTBA OPraHMYECKUX BEIIECTB.
N3omepust Ha npuMepe H-0yTaHa U n300yTaHa.

DJIEKTPOHHOE 00JIaKO W OpOuTalb, UX (GOPMBI: S- U p-.
DJIEKTPOHHbIE U 3JEKTpOHHO-Tpaduyeckue (opMmysbl aToma
yriaepoja B HOPM@JIbHOM M BO30YXJIEHHOM COCTOSHHSIX.
KoBajneHTHas XxumH4YecKas CBA3b M €€ Pa3sHOBUAHOCTU: [ —1u

[ =1 O6pazosanue mosiekyn H2, Clo, N2, HCI, H2O, NH3,

CHyg, CoHyg, CoH2. Booopoonas cessze. IlepBoe BalleHTHOE

COCTOSIHUE — sp3-r1/16p1/1)11/13au1/1$1 — Ha NpPUMEpPEe MOJIEKYJIbI
METaHa W JPYI'HX aJIKaHOB. BTOpoe BaJIEeHTHOE COCTOSHHE —

sp2-r1/16p1/1)11/13aum{ — Ha NpUMEpE MOJIEKYJIBl 3TWICHA. TpeTbe
BaJICHTHOE COCTOSIHUE — SP-TUOpUIM3anus — Ha IMpuMepe
MOJIEKYNIbI aleTHieHa. ['eoMeTpusi MOJEKyl 3THX BELIECTB U
XapaKTepUCTHKA BUOB KOBAJIEHTHON CBS3H B HHX.



Jdemoncrpauun.  Komnekuust ~ OpraHMYeCKMX  BEILECTB,
MatepuaioB W wu3nenuit u3 Hux. Mopemu wmonekyn CHgq u

CH30H; CoHp, CoH4 u CgHg, w»-Oyrana u wuzo0yrana.
BzaumopneiictBue  HaTtpuss € 3TAHOJIOM UM OTCYTCTBHUE
B3aUMOJICUCTBUSL ¢  AMATHWIOBBIM  3pupom.  Komrekuus
NOJIUMEPOB,  IPUPOJHBIX M  CHUHTETHYECKUX  Kay4dyKOB,
JIEKapCTBEHHBIX IpenaparoB, kpacurenei. [llapocrepikHeBble n
oobemubie Momenu wmosiekyn Hp, Clp, Np, H20, CHag.
[MapocrepxkueBbie 1 06beMubie Mogenun CHy, CoHyg, CoH2.

Crpoenne u kaaccupuxanus

opranuveckux coequnenui 10y

Knaccudukamusi ~ OpraHu4ecKux  COCIWHEHWH  I10
CTPOCHHUIO YIJIEPOAHOIO CKEJeTa: alMKINYecKue (aJKaHbl,

QJIKEHBI, AJIKUHBI, aJIKa/IUCHBI ), KapOOIUKINYECKHe
(UMKITOANTKAHBI u apeHbl) u reTepPOLUKINYECKHE.
Knaccudukarms OpPraHUYECKUX COETMHEHUN o

(GYHKUMOHANBHBIM ~ TPYNNaM: CIOUPTHI, (PEHOIBI, MPOCThIE
3¢upbl, aabAErHjbl, KETOHbI, KapOOHOBBIE KHUCIIOTHI, CIOMXKHbBIE
3¢upsbl.

Howmenknatypa pammonaneHas u  HIOIMAK  (IUPAC).
[Tpunnuner oOpa3oBaHus Ha3BaHUN OPraHUYECKUX COCTUHEHUI
no MIOITAK: 3amenieHusi, ponOHAYalbHOM  CTPYKTYpBHI,
CTapUIMHCTBA XapaKTEPUCTUUECKUX TPYIIII.

CrpykTypHass  u30MepuUss M €€  BHUABL  HM30MeEpus
«yTJIEPOTHOTO CKEJIeTa», U30MEpUs MOJOXKEHHs (KpaTHOU CBSI3U
U (QYHKIHOHAJIBHOM TPYNINBI), MEXKIAaccoBas HM30MEpHUI.
[IpocTpaHcTBeHHass u30Mepus U €€ BUIbL: T€OMEeTpuyeckas H
OITUYECKasl.

Hdemonctpauun.  OOpasupl  MpeACTaBUTENEH  pa3IMYHBIX
KJIaCCOB OPIraHWYECKUX COEIUMHEHMH U IIapOCTEP)KHEBBIE WU
0o0beMHbIE MOJieNI UX MoJieKkynl. Tabmuups! «Ha3BaHue alkaHOB U
AIKNTBHBIX 3aMecTuTeleily n «OCHOBHBIE KIIACCHI OpTraHNUYCCKUX
COeMHEHUI». Mopaenn MoOJeKyl H30MEpPOB pPa3HBIX BHUAOB



HU30MEPHH.

JlabopaTopHble onbIThbl. V3roToBineHue mojenel MoJIeKys
BEIIECCTB — IpeJICTaBUTENeH pa3IMYHBIX KJIaCCOB
OpPraHUYECKUX COCIMHEHHM.

Peakuun OPraHH4Y€CKUX COeIHHEeHHI 6u

ITonsTHe 0 peakuusx 3amelnenus. ['anorennpoBanue
JIKaHOB U apEHOB, IEJIOYHON T'UAPOIIN3 FAJIONCHAIKAHOB.

IlonsiTne o peakuusax npucoeauHeHus. [‘wapuposanue,
TMIPOraJIOr€HUPOBAHUE, raJIOT€HUPOBAHHUE. Peakuun
IIOJINMEPU3ALUHU U TTOJMKOHACHCALUH.

[TonaTne o0 peakuusaX OTHICIJICHUS (3JIMMHUHUPOBAHUS).
JlernnpupoBanue AJIKaHOB. Herngparanus CIIUPTOB.
JlernipoxopupoBaHre Ha IpUMeEpe rajoreHakaHoB. [lonsatue o
KPEKHUHI€ QIKAaHOB U JICTIOJIMMEPU3ALNHN TTOJIMMEPOB.

Peaknuu m3omepuzanuy.

[Torsitne o wHykieopune u smexrpoduie. Kiaccubpukarms
peaknMii Mo THUIy pearupyrolmx yacTUll (HyKJIeo(pUIbHbIE U
3JIeKTPO(UIIbHBIE) M MPUHLUIY U3MEHEHUs COCTaBa MOJIEKYJIBL.
B3anMmHOe BIMsAHHME aTOMOB B MOJEKYyJaX OpPraHUYECKHUX
BemiecTB. MHaykTHBHBI U Me3oMmepHbI 3¢dexTsl. [IpaBuio
MapkoBHUKOBA.

Pacuernble 3agaun. BeruucieHue BbIxoaa MpoAayKTa pCaKuuu
OT TCOPECTUYICCKU BO3MOKHOTIO. KOM6I/IHI/IpOBaHHHC 3aga4u.

JleMoHcTpauuu. B3pelB  cMecMm  MeTaHa € XJIOPOM.
OOecuBeunBaHWE€ OpPOMHOW BOJBI ATHUJICHOM | aIllETHJICHOM.
[Tonmydyenue ¢eHon QGopMaNbICTHIHON CMOJBI M TOJUMEpA.
Jlenonumepuzanust  nonudTwieHa. llodmyueHue oSTwieHa U3
stanona. Kpekunr kepocuna. B3peiB rpemyuero rasza. I'openue
METaHa WIM TpomnaH-OyraHoOBOH cmecu (M3 Tra3oBoi
3akuranku). B3pblB cmecu MeTaHa WM NponaH-OyTaHOBOM
CMECH C KHCJIOPOJOM (BO3IYXOM).
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A 1 x a H bl. ['oMonoruueckuii psg u obmas popmyna
ankaHoB. CTpoeHHME MOJIEKYJbl METaHa U JPYrMX aJKaHOB.
Mzomepus anikanoB. Pu3nueckue CBOWCTBA alKaHOB. AJIKaHBI B
npupone. IIpomblieHHbIE  CIIOCOOBI  MONYYEHUS: KPEKUHT
aIKaHOB, (pakiuoHHas mneperonka Hedtu. JlaboparopHsie
Croco0bl HOJTY4EHUsI QJIKaHOB! CHHTE3 Bropia,
JIeKapOOKCUIMPOBAHUE COJIEH KapOOHOBBIX KHUCIIOT, THUIPOJIU3
kapOuaa anmoMuHus. Peakiuu 3amenienus. ['opeHue ainka- HOB B
pa3IMYHBIX YCIOBUSX. TepMHYECKOe pa3/IoKEHHE aJIKAaHOB.
H3omepusanus ankaHoB. IIpuMenenue ankaHoB. MexaHu3m
peakuuy paguKaJbHOTO 3aMelleHus, ero ctaauu. IlpakTuueckoe
UCIOJIb30BaHUE 3HAHUNW O MeXaHH3Me (CBOOOIHOPaJUKAILHOM)
peakuumii B mpaBWJIaX TEXHUKH O€30IaCHOCTU B OBITY UM Ha
IPOM3BOJICTBE.

A 11 x e H bl. ['oMonornueckuii psigx u obmas ¢dopmyna
alKeHOB. CTpO€HME MOJIEKYJIBl ATHJIEHA W JPYIMX AaJIKEHOB.
M3omepuss  ankeHOB: CTPYKTypHass W INPOCTPAHCTBEHHAs.
Homenknarypa u ¢usnuekue cpoiictBa ankeHoB. I[lomydeHue
STHJICHOBBIX YIJIEBOJIOPOJOB U3 AJIKAHOB, TaJON€HAJIKaHOB,
cnuptoB. [llonsapusayus [1-céa3u 6 MoneKynax aikeHos Ha
npumepe nponena. Ilonsatue 06 wunayktuBHOM (+1) ahdekre Ha
npuMepe MOJeKyJabl IporeHa. Peakuuu npucoequHeHus
(ranoreHUpoBaHHe,  THAPOTAIOrCHHPOBAHUE, TUpaTanms,
rujpupoBanue). Peakuun OKHCIIEHHSI U TOJIMMEpPU3ALNN
ankeHoB. [IpuMeHeHMe anKeHOB Ha  OCHOBE MX CBOMCTB.
MexaHu3M peaknuuu 3IEKTPOQMIBHOTO  MPUCOEAWHEHUS K
ankeHaM. OKucieHue aiKeHo8 6 «MACKUX» U — «HCeCMKUX»
YVCI0BUSIX.

A 1 x u H b. ['omonormueckuii psnx amkuHoB. OOmas
¢dopmyna. CTpoeHue MOJIEKYJbl alleTHJIEeHA U JIPYTUX aJKUHOB.
N3omepus QJIIKMHOB. Homenknarypa alleTUIIEHOBBIX
yrineBogoponoB.  [lomyueHne — alnkMHOB:  METAaHOBBIH U



KapOWIHBIA  crocoObl.  (DU3WYECKUE  CBOMCTBA  AJKWHOB.
Peakym MPUCOEIUHEHUSI: raJIoreHUpPOBaHUE, Tuj-
poranorenupoBanue,  rugparauus  (peakuus — Kydeposa),
rupupoBanue.  Tpumepusanus — aneTwieHa B OCH30IL.
Oxkwucienne ankuHOB. OcoOble  CBOWCTBA  TEPMHHAIBHBIX
ankuHoB. [IpuMeHenne ankuHOB.A 71 K a A ¥ € H bl. OOmias
dopmyna ankagueHoB. CrtpoeHue woJekyn. M3omepus u
HOMEHKJIaTypa ajkajaueHoB. Pu3znyeckue cBOWMCTBAa. BzammuHoe
pacnoJioKeHue [J-cBsized B MOJIEKYJax aJIKaJCHOB:
KYMYJIMPOBaHHOE, COTPSKEHHOE, M30JIMPOBAHHOE.
OcoOeHHOCTH CTPOEHMSI  CONPSIKEHHBIX  AIKaJMEHOB, HUX
nonyyenue. [lommmepusanusa ankaaueHoB. HarypanbHbli U
CUHTETUYECKUM Kayuyku.  Bynkanuzauus kayuyyka. Pesuna.
Pa6otsl C. B. JIebenera. OcoOeHHOCTH peakIuii MPUCOCTUHEHUS K
IKAJUEHAM C CONPSKEHHBIMU []-CBSI3IMHU.

Il u x 10 amnk aH b. ['oMonornueckuid psg u oOmas
dopmyna mmkinoankanoB. Hanpsokenune mukmna B C3Hg, C4Hg

u CsH1Q, Ilomxyuenue u XxuMudeckue CBOMCTBA LIMKIIOAJIKAHOB:

ropeHue, paaukaibHoe 3amemneHue,. OcoOble  CBOICTBa
[UKJIONPOIIaHa, UKJIO0yTaHa.

A p e H bl. ben3on kak mpexacraBuTens apeHoB. CTpoeHme
Mosiekynsl  Oenzona. Conpspkenue [J-csizeit. M3omepus wu
HOMEHKJIaTypa apeHoB, HUX TMojiydyeHue. [omosorn OeH3o0xa.
Brnusaue  OGOkOBOM 1€MW  HAa  DJIGKTPOHHYKO  TUIOTHOCTH
conpsbkeHHoro [J-o0iaka B MoOJIEKyJlaX TOMOJIOTOB OeH30i1a Ha
npuMepe Toilyosna. XHMHUYEeCKHe CBoOiicTBa OeHsoia. Peakimu
3aMelleHus ¢ y4yacTueM  OeH30jla:  TaJOreHHpOBaHUE,
HUTpOBaHWE W ankwinpoBaHue. [IpuMmeHeHue OeH3ona M ero
roMosioroB.. CpaBHEHHE pPEaKLMOHHOW CIIOCOOHOCTH OeH3ona U
TONMyoJa B peakmusix 3amenieHus. OpHeHTHpyloliee IeicTBHe
METHJIBHON TPYNIBI B pEAKIHSIX 3aMEIIeHUs] C yd4acTHeM
tonyona. Opuentantsl | u |l poma B peakuusix 3amelieHusi
ydacTueM apeHoB. Peakinu mo 00KoBOM 1eNH alKUIOEH30J10B.



I[IpupoiHBIE HCTO YUMHKHU YTIyJ€B O IOPH 010 B.
Hedpts u ee mnpombinuieHHas mnepepaborka. DPpakuuoHHAs
MEpEroHKa, TEPMUYECKMH M  KATAJIUTUYECKUA  KPEKUHT.
[IpupoaHselii ra3, €ro coCcTaB M IMPAKTUYECKOE HCIIOJIb30BAHUE.
Kamennsrit YTOJIb. KoxkcoBanue KaMEHHOI'0 YTJIS.
DKOJOrMYecKUe  acleKTbl  J0ObIuu, nepepaboTKu u
HCII0JIb30BaHHUS OJIE3HBIX HCKOITAEMBbIX.

Pacuernbie 3amaum. HaxoxmeHwe MoJEKyISIpHOH (HOpMyIIbI
OpPraHMYecKoro COeauHEeHHsl Mo wmacce (00beMy) MPOIYKTOB
cropanusa. Haxoxnenue MosiekyiasipHOW (OpMyIbl BeliecTBa Mo
€ro OTHOCHUTENLHOW IMJIOTHOCTH M MAacCOBOW J0JIE€ SJIEMEHTOB B
COCIMHEHHMSIX. KomOunmpoBanHbie 3a1a4u.
Jdemoncrpaumu. IlonyyeHue MeraHa u3 anerata HATpUs |
rUApoKcuaa  Hatpus. Mojgenu — MOJeKyal — aJKaHOB — —
[IAPOCTEPKHEBBIE M O0beMHBbIC. [ OpeHme MerTaHa, IpOMaH-
OyTaHOBOHM cMmecH, napaduHa B YCIOBHIX M30BITKA U HEAOCTATKA
Kkucnopoga. B3peiB cmecm Mertana ¢ BozayxoMm. OTHoleHHE
MeTaHa, NponaH-OyTaHOBOM cmecu, OeH3MHa, mapaduHa K
OpOMHOI BOJie W pacTBOpY INEpMaHraHata Kaiaus. B3pbiB cMecu
MeTaHa " XJIopa, MHHUIIAUPYEMBINA OCBEIICHHEM.
Boccranosnenue okcuma meau (1) mapaduaom.

[HapocTepkHeBble ¥ O0OBEMHBIE  MOJEIM  MOJIEKYII
CTPYKTYpPHBIX W TIPOCTPAHCTBEHHBIX H30MEPOB  AIIKEHOB.
OObeMHbIE MOl MOJEKYyl ankeHoB. [lomydeHue sTeHa u3
sraHona.  OOecrBeuynBaHuWe  3TEHOM  OpOMHOM  BOABIL.
OOeciBeunBaHWE OSTEHOM pacTBOpa IepMaHraHaTa Kallusl.
['openue srena.

[Tomyuenue aleTuiIeHa u3 KapOuia KaJIbLIus.
BianmoneiicTere arneTuiieHa C OpoMHOM BOJIOM.
B3anMmopeiicTBre alleTHIIEHa ¢ paCTBOPOM II€pMaHraHaTa KaJlusl.
l'openune anerwiena. B3auMopeicTBue aleTWiIeHA C paCTBOPOM
COJIU MM WJTH cepedpa.

Mogenu  (mapocTepKHEBble M OOBEMHBIE)  MOJIEKYI
QJIKAJUCHOB C DPA3JIMYHBIM B3aUMHBIM pacIojioXeHueMm [J-



cBs3eil.. Mopenu (IapocTepKHEBble W OOBEMHBIE) MOJEKYII
QJIKaJIMEHOB C pa3M4YHBIM B3aUMHBIM  pacloyioKeHueM |-
CBS3EH.

[NapocTepKHEBbIE MOJEIM MOJEKYJI IMKJIOAJKaHOB U
asikeHOB. OTHOILIEHHE LIMKJIOTE€KCaHa K pacTBOPY IEepMaHraHara
KaJusi 1 OpOMHOM BOJIE.

[TapoctepxkHeBbIe 1 00BEMHBIE MOJEITH MOJIEKYJ O€H30IIa U
ero romosoroB. PazneneHue ¢ moMomplo JeIUTeIbHONM BOPOHKU
cmecu OeH3on—Boga. PacTBopeHne B O€H305€ pa3IMYHbBIX
OpPraHUYeCKUX U HEOpPraHMYecKuX (HampuMmep, Cepbl) BELIECTB.
DKCTparupoBaHHUE KpacuTesed W JIPyrux BeLecTB (Hampumep,
noaa) OEH30JI0M W3 BOJHBIX pacTBOpoB. [opeHue OeH30Ia.
Otnomienne  OeH30ma K  OpOMHOM BOJAE U PacTBOPY
nepmanrasara kanus. [lonyuenne HurpoOeH3ona.

Komneknus  «lIpuposHble  HCTOYHHMKM  YIVIEBOJOPOJIOBY.
CpaBHEHUE MpPOLIECCOB TOpeHHs HePTH M NPUPOJHOIO Trasa.
OOpazoBanue He(QTIHONW IUIEHKM Ha TIOBEPXHOCTH BOJBIL.
Kartanutnueckuit kpekuHr napaduna. PacTBopeHue mnapaduna
B OCH3MHE W HCHapeHue pacTBOpuUTeNs U3 cMmecH. [lnaBieHue
napauHa ¥ €ro OTHOILIEHHE K BOJE (pacTBOpEHHUE, CpaBHEHHE
MJIOTHOCTEH, cmaunBaHue). Pa3nenenue cMecu O€H3MH—BO/IA C
ITOMOIIBIO JIETUTEIbHON BOPOHKH.

JlaGopatopHbie ombiThl. M3rotoBnenne napaduHUPOBAHHOM
Oymaru, UCIIbITAHUE €€ CBOMCTB — OTHOILIEHUE K BOJIE U KUPaM.
Ob6Hnapyxenue H20, caxu, CO2 B MpoJIyKTax rOpEeHHs CBEYH.

UzroroBnenne  mojenei  rajoreHaqkaHoB.  OOHapyxeHHe
HEMpeeTbHBIX COSMHEHNH B HePTenporykTax. O3HAKOMIICHHE C
oOpa3lamMu MOJMATHIIEHA W TMOJUIponuieHa. Pacno3HaBaHue
o0pa3LoB ankaHoB M ainkeHoB. OOHapy)XeHHE BOJAbI, CaXU U
YIJIEKHCIIOTO Ta3a B IPOAYKTaX TOPEHHs YIIIEBOJOPOJIOB.
Wsrorosnenne  Moneneil  alKMHOB M HUX  M30MEPOB.
OzHakomnenne ¢ koiekiued — «Kaydyk u  pe3uHa».
O3nakomieHne ¢  (U3MYECKMMH  CBOMcTBaMH  OeH30Ia.



WzroroBneHne M WCHONBb30BaHUE MpOCTeHiero mpudopa s
xpomarorpaduu. Pacno3HaBaHue OpPraHUYECKHUX  BEILECTB.
Omnpenenenne KadyecTBEHHOTO cocTaBa mapadunHa wim OeH307a.
[Tonmy4enue anerniena u ero okucienue pacreopom KMnOg nnu
OpOMHOM BOJIOM.
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Cnoup Tt s. CoctaB U Kiaccu(puKanus CIHPTOB.
W3omepust  cnupToB  (HOJOXKEHHWE TUAPOKCHUIBHBIX [Py,
ME)KKJIaCCOBasl, YIJIEPOJHOro ckesera). dusmueckue CBOMCTBA
CIMPTOB, MX IOJydyeHHE. MexXMoNeKynsapHas BOJOPOAHAs
CBs3b.. XMMHYECKHE CBOMCTBAa CIHMPTOB, OOYCIOBJICHHbIE
HQJIMYMEM B MOJIEKYJIaX TMIPOKCHIJIBHBIX TpyII: oOpa3oBaHUE
QJIKOTOJISITOB,  B3aMMOJEHCTBHE € TaJIOTEHOBOJOPOJAMH,
MEXMOJIEKYJIIpHasT M BHYTPUMOJIEKYJISpHas — JerujapaTarus,
Tepu(UKaLMs, OKHUCIEHWE U JETUAPUPOBAHUE  CIIMPTOB.
OcoOEHHOCTH CBOWMCTB MHOTOATOMHBIX CIHPTOB. KauecTBeHHas
peaxkuus Ha MHOI'0OaTOMHBIE CIIUPTBHL. Baxneiimne
IIPECTAaBUTENN cIUPTOB. DU3MOTIOrHUECKOE NEMCTBHE METaHOJa
U 9dTaHoja. AJKoromusM, ero mnocieactsus. IIpodunmaktuka
AJIKOTOJI3Ma.

® e H o 1 bl. PeHon, ero ¢Quznueckue CBOWUCTBA U
noJiyyeHre. XUMHUYECKHe CBOMCTBAa (peHoja Kak (YHKIHS €ro
ctpoeHus. KuciorHele cBoiicTBa. B3anmMHOe BIMSHUE aTOMOB U
Ipynn B MOJIEKYJIaX OpPraHMYECKUX BEIIeCTB Ha IMpUMeEpe
¢enona. IlomukonneHcauust ¢eHona ¢ (GOpMaIbAECTHIOM.
KayectBennast peakuus Ha ¢enon. Ilpumenenune ¢enona.
Knaccuguxayus  ¢enonos. CpaBHEHHE KHCIOTHBIX CBOMCTB
BELIECTB, COAEPXKALIMX T'MAPOKCHWIBHYIO TPYMILY: BOJBIL, OAHO- U
MHOT'OaTOMHBIX CHHUPTOB, ¢eHona. IlpuMeHeHHe MPOU3BOAHBIX
dbeHomna.

Anpagerunbs W KeTo HBL. CTpoeHHE MOJEKYI
IBJETUIOB M KETOHOB, WX M30MEpPUS M HOMEHKJIATypa.
OcobenHocTu cTpoeHus KapOOHWIBbHON rpymmbl. dusznueckue
cBoiictBa (Qopmanmbrernia W ero romosioroB. OtnenbHBIE



MPEICTABUTEIH albJIETHI0B U KETOHOB. XHWMHUYECKHE CBOWCTBA
aNBJETUZIOB,  OOYCIIOBJICHHBIE  HAJMYUeM B  MOJICKYIIC
KapOOHUJIPHOW TPYINIBI aTOMOB (THAPUPOBAHUE, OKHUCIICHHE
aMMHAYHBIMU PACTBOPAaMHU OKCHJIa cepedpa W THAPOKCHIA MEIH
(I)). KagecTBeHHBIC peEaKIMH Ha albJICTHABL Peakius MOJH-
KoHJeHcaruu  dopManpaeruga ¢ peromom.  OcoOeHHOCTH
CTPOCHHUS M XUMHYECKHX CBOWCTB KeTOHOB. HykneodpuiabHOe
MIPUCOCTMHEHUE K KapOOHUIbHBIM COEMHEHUSIM.
[IpucoennHeHne IMAHOBOAOPOAA W TUAPOCYIb(GUTA HATPHSL.
CriocoObI MoTy4eHUs..

K,ap6ounoBB € KHCIOTB5bL CTpoeHHE MOICKYI
KapOOHOBBIX KHCJIOT u KapOOKCUITBHOM TPYIIIIEL.
Knaccudpukanms W HOMEHKJIATypa KapOOHOBBIX  KHCIOT.
®dusnyeckue CBOMCTBA KapOOHOBBIX KHCIOT M MX 3aBHCHMOCTD
oT crpoeHust MoJiekyin. CrocoObl nonydenusi. OOmme cBoicTBa
HCOPraHMYECKUX M OPraHUYeCKUX KHUCIOT (B3aMMOCHCTBHE C
MeTaJlJIaMHM, OKCHJIAMH METAJIJIOB, OCHOBAHHMSMHM, COJIIMH).
BrusiHue yrieBoJOpOJHOrO paJMKaia HAa CUIy KapOOHOBOM
KHACIOTBL. Peakiust srepuduKanuu, yCIOBHS €€ TPOBEICHHUS.
XVWMUYECKUE CBOWCTBA HEIPEACIbHBIX KapOOHOBBIX KHCIIOT,
00yCIIOBIICHHBIE HAMYUEM []-CBSI3U B MOJICKYIIC.

CnoxHB e3¢ up .. CTpoeHHE CIOXHBIX Y(PUPOB.
Homenknarypa cnoxsbix 3¢upoB. OOpaTUMOCTh peaKIUH
sTepuuKanmy, THIPOIU3 CIOXKHBIX d¢upoB. PaBHOBecue
peakiuu STepuduKanu — TUAPOIH3a; (DAKTOPHI, BIUSIOIINE
Ha Hero. PemieHme pacdeTHBIX 3a/lad HA OMPECTICHHE BBIXOJa
npoaykra peakmud (B %) OT TEOPETHYECKH BO3MOXKHOTO,
yCTaHOBJICHHE (OPMYJIBI U CTPOCHHSI BEIMISCTBA IO MPOTYyKTaM
€ro cropanus (W1 ruApoIIn3a).

XK u p b XKupel kak cioxsble 3(GUpBl TIUIEpUHA U
KapOOHOBBIX  KucioT. CocTtaB U CTPOCHHE  JKHPOB.
Homenknarypa u knaccudukanus >kupoB. Macma. XKupsl B
npupojae. buonormueckue ¢yHkmu KupoB. CBOMCTBA KUPOB.
OMbUIEHUE KUPOB, TOJy4YeHHe MbuTa. OOBSCHEHUE MOFOIINX



CBOMCTB MbUIa. ['mapupoBaHue KUIAKUX JKUpOB. MaprapuHs.
[Monatue o CMC. OObsicHEeHHE MOIOIIMX CBOMCTB MbUIA H
CMC (B cpaBHEHUN).

Pacyernbie 3agayu. BbluucieHHs 10 TEPMOXUMHYECKHM
YPaBHEHHUSIM.

JemoncTpanuu. Ousndeckue CBOMCTBA 3TaHOJA, MPoMaHoia-1
u Oyranomna-1. lllapocTepkHeBbie MOIETN MOJIEKYJI H30MEPOB C
MOJIEKYJISIPHBIMU dbopmynamu C3HgO u C4qH100.
KonuyecTBeHHOE BBITECHEHHE BOJOpPOJA M3 CHUPTA HATPUEM.
CpaBHeHME peaklUMil TOpPEHUsT HTHWIOBOIO W IPOIMUIOBOTO
cnupToB. CpaBHEHHE CKOpPOCTEH B3aMMOJIECUCTBHS HATpUA C
9TAHOJIOM, IPOIAHOJIOM-2, mmiepuHoM. [lomydeHue mpocToro
sdpupa. Ilomydenue cnoxHoro sdwupa. Ilomyuenue sTeHa u3
ATaHOJA.

PactBopumocts (QeHona B BoAe NOpH  OOBIYHOW H
NOBBINIEHHON TemmepaType. BeitecHenue ¢enona u3 ¢eHomsra
HATpUs YroJIbHOM kucnoroil. Peakums ¢enona ¢ xiopugom
xenesa (I11). Peakius denomna c hopMainbaeruiom.

[[TapocTepkHEBbIE ~ MOJEAM  MOJIEKY]  albJAETHAOB U
M30MEPHBIX UM KeTOHOB. OKHCIIeHHe OeH3aIbAeTuaa Ha BO3IyXe.
Peakuust «cepebpsiHoro 3epkana». OKHUCIEHHE albJIeTH/I0B
rugpoxcuom menu (11).

3HaKOMCTBO C (PU3WYECKUMH CBOWMCTBAMH HEKOTOPBIX
KapOOHOBBIX KHCJIOT: MYPaBbUHOM, YKCYCHOW, IPOINHOHOBOIA,
MacCJIIHOW, IIaBEJIEBOM, JIMMOHHOM, OJIEMHOBOW, CTEapUHOBOM,
OensoifHoil. Bosronka OeH30iHON KUCIOTHL. OTHOIICHHE
pa3IMYHBIX ~ KapOOHOBBIX  KHCIOT K Boje. CpaBHeHHE
KHCIIOTHOCTA Cpelbl BOJHBIX pPacTBOPOB  MYpPaBbUHOM U
YKCYCHOM KHCJIOT OJIMHAKOBOW MOJISIpHOCTH. [lomyuenue npuarao
MaxHYIIEro CIOoKHOTro 3¢upa. OTHOMEHNE K OpOMHOM BOJE U
pacTBOpy Ie€pMaHraHaTa KaJldsg MPEACIbHOW W HENpeneabHON
KapOOHOBBIX kucioT. [llapocTtepkHEBbIE MOJIETH  MOJIEKYI
CIIO)KHBIX J(UPOB M HM3OMEPHBIX UM KapOOHOBBIX KHCIOT.



OTHOLIEHNE CAMBOYHOIO, MOACOJHEYHONO M MAIIMHHOTO Macia
K BOJHBIM pacTBOpaM Opoma u IepMaHraHaTta Kalusl.

JlabopaTopHble ombIThbl. PacTBOpeHue riMuepuHa B BOJE.
Bzaumoneticteue raunepuna ¢ Cu(OH)o.

PacniosnaBanue pacTBOpoB (eHOIsITa HaTpus W KapOoHara
HaTpus (0apOOTaXK BBIIBIXaEMOT0 BO3/1yXa WM ACHCTBHE CHIIbHOM
KHCIIOTHI). B3aumopeiictBue (¢eHonma ¢ OpOMHON  BOOM.
PacrioznaBanue BOJHBIX pPAacTBOPOB (eHona W TIUIepUHA.
3HaKOMCTBO €  (U3MYECKUMH  CBOWCTBAMHU  OTJEIBHBIX
NpEICTaBUTENCH  albJIeTWA0OB W KETOHOB:  alleTalbJAeruia,
alleToHa, BOAHOTO pacTBopa Gopmanbaeruia. OKUciIeHne 3TaHoa
B orTaHanmb. Peakmus «cepeOpsHoro 3epkana». OKHCIeHHE
anmpaerunoB ruapokcugom meau (I1). Tlomyuenue denomopop
MaJIbJIETUAHOTO MoiuMepa. BzaumoeiictBre pacTBopa YKCYCHOM
KACIOTHI ¢ MarHueMm  (uuHKOM), okcumom  wmemm (I,
rugpokcugom skenesa  (I1), pacrBopom kapOonara HaTpws,
pacTBopoM  creapata Kamus (Mbuta). O3HAKOMJIGHHE C
oOpasmamu ClIOXHBIX A(GUpoB. OTHOIIEHUE CIOKHBIX PUPOB K
BOJIE U OPraHWYEeCKUM BELIeCTBaM (HAIpUMEpP, KPACUTEISIM).
BeiBenieHre KMpPHOTO TSTHA C TOMOIIBIO  CIIOKHOTO d(upa.
PactBopuMOCTP  HUPOB B BOJE WM  OPTaHUYECKUX
pactBopuTensax. Pacro3naBaHue CIMBOYHOTO Macjia M MaprapuHa
C

MOMOIIBIO  TOJKUCIEHHOTO  Temiuoro  pactBopa KMnOy.

[Tonyuenue MbLJIa. CpaBHeHme MOFOIIUX CBOWCTB
xo3giictBeHHoro Meia 1 CMC B jkecTKO# BoJ€.

JKenepuMeHTAIbHBIe  3afayd.  Pacrmo3HaBaHMe — pacTBOpOB
aleraTa HaTpus, KapOOHaTa HATpus, CHUJIMKaTa HaTpUs U
cTeapaTta HaTpus. Pacno3HaBaHue 0Opa3lioB CIMBOYHOIO Macia 1
maprapuHa. Ilomydyenue KkapOOHOBOM KHCIOTBI U3  MbLIA.
[losyueHue yKCycHOW KMCIIOTBI W3 alieTaTa HaTpHsl.

Yriaesoan 8u



BHOHOFH‘IGCKaH pOJII: erIeBOIIOB. I/IX 3HA4YCHHC B ) KU3HU YCIIOBCKA U
o01ecTBa.

MoHuocaxapu 1 bl [11oko3a, ee pusndeckrue CBONCTBA.
CrpoeHue MoJeKyJibl. 3aBUCUMOCTb XUMHUUECKHUX CBOWCTB IIIOKO3BI
OT CTPOCHUS MOJIEKYJIBI. B3auMoaencTBue ¢ THAPOKCUIOM MEIH
(II) mpu KOMHATHOM TeMIIepaType U HarpeBaHuH, dTepuduKanus,
peaxuus «cepedpsHOro 3epkajia», ruipupoBanue. Peakuun
OpO’KEHUS TIIFOKO3BI: CIUPTOBOT0, MOJIOYHOKHCIIOrO. ['1toko3a B
npupoje. buonorudeckas posb MrOKo3bl. [IpumMeHeHue riroKo3b1
Ha OCHOBe ee cBoMcTB. DpyKTO3a KaKk U30Mep TIIFOKO3BI.

l[ nHcaxapHudhbl CTpOGHI/IC AucaxapuioB. BoccranaBnuBaroniue
N HCBOCCTAHABJIMBAOIINUEC AUCAXAPUbI. Caxapo3a, JJaKTO3a, uX
CTPOCHUC U OHooruyeckas POJIb. FI/II[pOJ'H/IS AUucaxapuiosB.
HpOMBII_HJ'IeHHOG MOJIYYCHHUEC CaXapO3bl U3 MMPUPOIHOI'O CBIPbS.

[Tonucaxapu asl. Kpaxman u niemtonosa (CpaBHUTEIbHAS
XapaKTEPUCTHKA: CTPOCHHE, CBOMCTBA, OMOJIOrMYECcKast POJIb).
du3nyecKue CBOKCTBA NOJIMcaxapua0B. XUMUUECKHUE CBOMCTBA
nonucaxapuaoB. ['maponus nomcaxapuaos. KauecrBenHast
peakius Ha Kpaxmail. [Tonucaxapuasl B mpupoje, ux
ouonorudeckas poisb. [Ilpumenenue nonucaxapuos. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX. B3auMoaencTBue uemitoao3sl ¢
HEOPraHMYECKUMHU U KapOOHOBBIMU KHUCIOTaMU — 00pa30BaHUe
CIIOKHBIX d(DUPOB.

JemoncTpauuu. O6pasiisl yriIeBOIOB U U3/ICTUN U3 HUX.
B3aumoneiictBue caxapossl ¢ ruapokcunom Meau (I1). ITomyuenue
caxapara KaJbLiUs U BBIJIEJICHHE CaXxapo3bl U3 pacTBOpa caxapara
KaJblMs. Peakius «cepeOpsiHOro 3epKajay sl TIIOKO3bI.
B3aumoneiicTBre IiKo3bl ¢ YKCHUHCEPHUCTON KUCIOTOM.
OTHolIIEHNE PaCTBOPOB caxapo3bl M MaJIbTO3bI (JIAKTO3bI) K
ruapokcuay menu (1) mpu nHarpeBanuu. O3HaKoOMIIEHHE C
(hU3UYECKMMHU CBOMCTBAMH IEIJITIONO3bI M KpaxMana. Habyxanue
LIEJUTIOJIO3B] U KpaxMasa B BoJe. [lonydenne HUTpara 1estono3sl.



JlaGopaTopHble onbIThl. O3HaKOMIIEHUE ¢ PU3NIECKUMU
CBOMCTBAMH TIIFOKO3bI (aNITEUHAsl yITaKOBKA, TAOJIETKH).
Bzaumoneiicteue ¢ Cu(OH)2 npu pasinuuHOi TeMIiepatype.
KucnotHbI# ruaposn3 caxapo3bl. 3HAKOMCTBO € 00pa3amMmu
nonucaxapuaoB. O6HapykeHue

Kpaxmalia C OMOIIbI0 KaueCTBEHHOW PEeaKIny B MeJe, xieoe,
KJIeTYaTKe, Oymare, KieicTepe, Horypre, Maprapuie. 3HAKOMCTBO C
KOJIJICKITHEH BOJIOKOH.

JKcnepuMeHTaIbHbIE 3aa4M. Pacrio3HaBaHue pacTBOpPOB
[IIOKO3bI U TiuiepuHa. OnpeneneHne HaaIudus Kpaxmala B MeJie,
xJyiebe, MaprapuHe.

A3otconepxkamme coeguHenusi 104

A M1 H bl CocTaB u cTpoeHre aMuHoB. Kitaccuduxanyus,
M30MEpHsI © HOMCHKJIATYpa aMUHOB. ATM(PaTHICCKHE aMUHBI.
Anunun. [lonydeHrne aMUHOB: aJKHJIMPOBAaHUE aMMHAKa,
BOCCTAHOBJICHHE HUTPOCOEIUHEHUH (peakius 3UHIHA).
dusznyeckue CBOMCTBA aMMHOB. XMMHUUYECKHE CBOMCTBA AMHHOB:
B3aMMOJIEVCTBUE C BOJIOU U KUCIOTaMHU. [ 'OMONIOTHYecKui psaa
apoOMaTUYECKUX aMUHOB. B3auMHOE BIIMsIHUE aTOMOB B MOJIEKYJIaX
Ha IpUMepe aMMHuaKa, anudaTuieckux U apoOMaTUIEeCKUX aMUHOB.
[IpuMeHeHne aMHUHOB.

AMUHOKHUCITOTH UOenkKku CocraB U CTpPOCHHE MOJIEKYI
aMUHOKHCIIOT. M30Mepust aMMHOKUCIIOT. [[BOMCTBEHHOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB AMUHOKHCIIOT U €€ IPUYHUHBI.
BsauMoelicTBE aMHHOKHCIIOT C OCHOBaHUSIMHU. B3anMoelicTBue
aMUHOKHCIIOT ¢ Kucinotamu, O0pa3zoBaHre BHYTPUMOJICKYISIPHBIX
coneil (OunomnsipHOro MOHA). Peakius moIMKOHIeHCAITUN
aMUHOKHUCIIOT. CHHTETHYECKHE BOJIOKHA (KallPOH, YHAHT U JIp.).
buosornueckas posib aMuHOKUCHOT. [[puMeHeHre aMUHOKUCIIOT.



benku xak npupoansie buonoiaumMepsl. [lenTuaHas rpymmna aToMOB
u nentuHas cBsa3b. I[lenrtunel. benku. [lepsuunas, BropudyHas u
TPETUYHAsI CTPYKTYPhI OeNIKOB. XHMHUYECKHUE CBONCTBA OCIIKOB!
rOpeHue, JeHaTypauus, THIpoIn3, KAUeCTBEHHbIE (1IBETHHIC)
peakuuu. buonornueckue GyHkun 60eKOB. 3HaUeHHE OEIKOB.
I'noGanbHas npobieMa O0elnKOBOTo roj0JaHus U IyTH €€ pelleHusl.

HyxneuHOoBBI €K HUCITOT bl OOUil nad CTpoeHUs
HYKJIeOTU10B. [[OHSTHE O TUPUMUIMHOBBIX U TYPHUHOBBIX
ocHOBaHMsX. [lepBUUHasl, BTOpHUYHAs U TPETUUHAS CTPYKTYPhI
mounekyinbl JIHK. buonornueckas poss JJHK u PHK. I'ennas
WH)KEHEpHs U OnoTexHoyIorHs. TpaHcreHHbIe POPMBI JKUBOTHBIX U
pacTeHui.

Hemoncrpaunu. Ousnueckue cBolicTBa MeTHIaMuHa. ['openue
MeTujaMuHa. BzauMopeiicTBue aHMIMHA M METHJIAMHUHA C BOJON U
kuciotamMu. OTHOIIeHHEe O€H30J1a M aHWJIMHA K OPOMHOM BOJIE.
OxpaivBaHye TKaHEeW aHWIMHOBBIMU KpacuTessMu. OOHapykeHue
(GYHKIMOHATBHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.
Heltpanuzanus menoun aMuHOKHCIIOTONW. HelTpanuszanus
KHCJIOThl aMMHOKHUCIIOTOM. PacTBOpeHne u ocaxkaeHue OenkoB.
Jlenatypanus GeIKoB.

KauectBennsie peaknuu Ha 0enku. Moaenu mosekynsl JIHK u
pasnuuHbiX BugoB Mosiekya PHK. O6pasiubl npoayKToB MUTaHUS U3
TpaHCTEHHBIX ()OPM pPACTEHUH U KUBOTHBIX; IEKAPCTB U
MIPEIapaToB, U3rOTOBJIEHHBIX C TOMOIIBIO T€HHOW NHKECHEPHUHU.

JlabopaTopHblie onbIThI. V3roTOBIEHNE IAPOCTEPIKHEBBIX
MOJIENIEN MOJIEKYJ M30MEPHBIX aMUHOB. M3roToBnenue Moaenei
n3omMepHbIX Mosiekys coctaa C3H7NO2. PactBopenue 0enkoB B
BoJIe M Ux koarymsauusi. OGHapyxeHue 0eska B KypHHOM siiilie U B
MOJIOKE.

Buojornyecky akTHBHBIE COeAMHEHUSA 54



B uTawmu H bl [lonarue o Buramunax. Mx xinaccuduxanms u
ob6o3HaueHne. Hopmbl moTpedieHrss BUTAMUHOB.
BonopactBopumeie (Ha npumepe Butamuna C) u
KUPOPACTBOPUMBIE (HA TpUMEPE BUTAMUHOB A U D) BUTAMUHBI.
[TonsiTne 06 aBUTAMUHO3aX, TUTIEP- U TUITOBUTAMHUHO3aX.
[IpodunakTrka aBUTAMHHO30B.

® epwmeHT L [lonaTue o pepmMeHTax Kak 0 OMOJOTHUECKUX
KaTaju3aTropax OelKoBOH NMPUPOAbI. 3HaUEHHE B OMOJIOTUHU U
IPUMEHEHHE B IPOMBIIIIEHHOCTH.. OCOOCHHOCTH CTPOCHHS U
CBOMCTB (DepMEHTOB: CEJICKTUBHOCTH U 3(h(HEeKTHBHOCTE.
3aBUCUMOCTb aKTUBHOCTH (pepMeHTa OT Temrneparypsl 1 pH cpezpl.

I 0 p M 0 H b1 [ToHsITHE O TOPMOHAX KaK OMOIOTUYECKU aKTUBHBIX
BEIIECTBAX, BHIMOIHIIONIMX YHIOKPHUHHYIO PETYIISALUIO
KU3HEeJesTeIbHOCTH opranu3MoB. Kitaccuukaiys ropMOHOB:
CTEPOU/IbI, MPOU3BOIHBIE AMUHOKHUCIIOT, TIOJIUIIETITUIHBIE U
OenkoBbIc TOpMOHBI. OT/IEbHBIE TPEJCTABUTEIN TOPMOHOB:
ACTPAJNOI, TECTOCTEPOH, HHCYJIMH, apEHAIHH.

Jlek ap cTBa. [lonsTue o nekapcTBax Kak
XUMHOTEPANEBTUYECKUX MpenapaTax. [ pymnbl iekapcTBEHHbIE
(dopMbl. AHTUOMOTUKH, UX KJIAaCCU(PUKALINA 10 CTPOCHUIO, TUITY U
cnekTpy aercrBus. Jlucbakrepros. HapkoTuku, HapkoMaHus U ee
npoUIIaKTUKA.

Jemonctpanun. OOpasipl BUTAMUHHBIX MPENapaToB.
[TonuBuramunel. Nmmoctpanuu Gpororpaduil ;KMBOTHBIX C
pa3nuyHbBIME (popMamMu aBUTaMHUHO30B. CpaBHEHHE CKOPOCTH
paznoxenust H202 nox nefictBuem depMeHTa (KaTanasbl) U
Heoprannueckux karanuzaropos (Kl, FeCl3, MnO2). ITnakat wiu
KOJIOTpamMMa C U300pakeHUEM CTPYKTYPHBIX (hOpMYII 3CTpaarona,
TECTOCTEPOHA, aJipeHalInHa. B3auMoiericTBre apeHanrna ¢
pactBopom FeCl3. Benkosas npupoa wHCyIUHA (I[BETHBIE PEAKIIHN
Ha Oenkn). [lmakaTel UM KoOTpaMMbl ¢ popMysiaMu aMHIa
CyNb()aHMIOBON KUCIIOTHI, TUTHAPOGOTMEBON U JIOKHON



IUTrUAPO(OINEBOM KUCIOT, OCH3MINCHUIMIUTNHA, TETPALUKINHA,
nedorakcuma, acliupHHa.

JlabopaTopublie onbITbl. OOHApY)XCHHE BUTAMHUHA A B
pacturensHOM Macie. OOHapyxeHue ButamuHa C B I0J109HOM
coke. OOHapyxeHHe BuTaMuHa D B jxeiTKe KypuHOro siina.
@epMEHTAaTUBHBIN THAPOJIN3 KpaxMalla Mo/ 1eHCTBUEM aMUJIA3BL.
Pa3noxxeHne nepokcua BoJopoia o AEMCTBUEM KaTajlas3bl.
JlelicTBue aeruaporeHasbl Ha METUJICHOBBIN cuHuid. McnibiTanue
PacTBOPUMOCTH aIpEHAIMHA B BOJIE U COJITHOM KHCIIOTE.
Oobnapy>keHue acnupruHa B TOTOBOH JIeKapCTBEHHOU popme
(peakuuel TUIPOIN3a WM [IBETHOW peakiueil ¢ cynbhaTrom
Oepuuus).

Xumuyeckuii NpakTUKyM 84

1.KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCTUHCHHM.
2.YraeBoaopobl.3. CiupThl U GeHOoIbI. 4. AJTbJIETH/IB U KETOHBI.
5.Kap6oHoBbIe KUCIOTHI. 6.YTIeBOABI. 7. AMUHBI, aMUHOKHUCIIOTHI,
6enku. 8.MnenTudukanus opraHMuecKux COeTUHEHNH.

O0omenne 3HAHUI N0 KypCy OPraHu4ecKoH XuMuu 34
Oco0eHHOCTH CTPOEHHS U CBOWCTB OPTaHUYECKUX COCTUHEHUH.
OBIIAA XMMUAL. 11 kaace

Ctpoenue atoma 94

A TOM—CII0’KHas YacTUlia. ATOM — CJIO’KHAs YaCTHILIA.
Jloka3zaTenbCTBa CI0KHOCTH CTPOCHUS aTOMa: KaTOAHbIE U
pEeHTreHoBCKuUE J1ydd, (oTorh(deKT, paanoakTUBHOCTb. OTKpBITHE
AJIEKTPOHA, MPOTOHA U HEUTpOHA. MOJEeIn CTPOCHUS aTOMa
(Tomcomna, Pezepdopmaa, bopa). Makpomup 1 MUKpOMUP.
KBaHTOBO-MeXaHMUYECKHE MPEICTABICHUS O CTPOCHUU aTOMa.

Co cTostHuE JIEKTPOHOB B aTOM €. HyKJIOHBI: TPOTOHBI U
Hertponsl. Hykmuapl. I306aps! 1 n3oronsl. KBanToBo-



MEXaHUYECKUE MPEACTaBICHUS 0 Ipupojae dekTpoHa. [Tonsarue 06
AJIEKTPOHHON OpOUTANU U AJIeKTPOHHOM oOuake. [IpaBuna
3aIOTHCHUS SHEPTETUYECKUX YPOBHEH U OpOUTAIICH 2JIEKTPOHAMHU.
[TpuHIIMT MUHUMYMa SHEPTHH, DJIEKTPOHHBIE KOHPHUTypaluu
aTOMOB ¥ HOHOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUSI aTOMOB
Xpoma, Meii, cepedpa u Jip.

BanenTtHble BO3MOXKHOCTH aTOMOB XHMHYECKHX DI EMEHTO
B. BanenTHbIe OJICKTPOHEI. BanenTHbIe BO3MOKHOCTH aTOMOB
XHUMHUYECKUX 3JICMCHTOB, O6YCJ'IOBJ16HHBI€ Pa3JIMIHbIMU
(baKTOpaMH. CpaBHeHI/Ie MOHSATHUH «BaJICHTHOCTH CTEIICHb
OKHUCICHUA).

[Tepuonnueckuii 3akoH u [lepronnueckas cucTeMa XUMHYECKHUX
snemeHnToB JI.W. MenaeneeBa u ctpoenue a T o M a. [Ipeanockuiku
oTkpbITua [leprnonnueckoro 3akona. OTkpbiTHE 3aKoHA. [IepBas
dopmynmpoBka Ilepuoanueckoro 3akoHa. CTpykTypa
[lepuoanueckoit cuctemsl 371eMeHTOB. COBpeMEHHbIE
MIPEJICTABJICHHS 0 XUMHUYECKOM dJIeMeHTe. Bropas ¢oopMynnpoBka
[Tepuoanueckoro 3akoHa. [lepronnueckasl CUCTEMA U CTPOCHHE.
[IpyuunHBI U3MEHEHU METAJUTMYECKUX U HEMETAITTIMYECKUX CBOMCTB
AJIIEMEHTOB B IPYINax U MeprojJax, B TOM YUCIie U B OOJIBIIUX U
Tpetss hopmynuposka Ileproanueckoro 3akoHa. 3HaUeHUE
[Tepuoanueckoro 3akoHa u [lepuoanueckon cucTemsl s pa3BUTHS
HAYKH U TOHUMAaHUsl XUMHYECKOM KapTUHBI MUPA.

Jemoncrpauuu. ®otosdpdext. Karoansie nyun (371€KTPOHHO-
Ty4eBble TPYOKH), MOJIENIN AJIEKTPOHHBIX 00JIaKoB (opOUTaeil)
pasznuuHoil popMmbl. Paznuunsie BapuanTsel Tabnui [lepuoanaeckoit
cucTeMbl XxuMuueckux aiaemenToB Jl. . Menneneesa. O6pa3iisi
MIPOCTHIX BEIIECTB, OKCUIOB M THAPOKCHIIOB DIIEMEHTOB 3-TO
MepUOo/Ia ¥ IEMOHCTPAIIHS UX CBOMCTB.

Crtpoenue BemecrBa. {ucnepcHbie cucremsl 164



Xumnueckasi CBA3b. EnvHas npupona XHMUMHUUYECKOMWCB A3
u. [ToHsATHE O XUMHUYECKOM CBSA3U KAK IIPOLIECC C€ B3aUMOAECUCTBUSA
aTOMOB C 00pa30BaHHUEM MOJIEKYJI, HOHOB U PauKaioB. Busr
XUMHUYECKOH CBsI3U. AMOp(HBIE U KPUCTAITNICCKIE BEIECTBA.
WNonnas xumunueckas cBs3b. [[unonbHbli MOMEHT CBA3U. CBOKCTBA
BEIIIECTB ¢ MOHHOM KPUCTAJUIMYECKON PELIETKOMA.

KoBasienTHas cBs3b. MeTo1 BaJIGHTHBIX CBSA3EH B 00pa30BaHUH
KOBaJICHTHOM CBSI3U. DJIEKTPOOTPULATEIILHOCTh U PA3HOBUIHOCTH
KOBAJICHTHOM CBSI3H I10 9TOMY IIPU3HAKY: MTOJIAPHAs U HETIOJISIPHAS.

Crioco0 nepekphIBaHMs JICKTPOHHBIX OPOUTAICH U KITaCCHU(PUKALIUS
KOBQJICHTHBIX CBSI3EH T10 3TOMY NMPU3HAKY: [1- U [J-CBA3M.
KpaTHOCTh KOBaJICHTHBIX CBSI3€H M UX KJIACCH(HKALIUS 110 ITOMY
MPU3HAKY: OJMHAPHAS, JBOWHAS U T. 1. MeXaHU3Mbl 00pa30BaHMUsI
KOBQJICHTHOM CBSI3U: OOMEHHBIN M JOHOPHO-aKIIEITOPHBIH.
Kpucranmuieckoe cTpoeHHE BEIIECTB C ’TUM THIIOM CBS3H, UX
¢bu3nveckre CBONCTBA.

Merannnyeckas cBsi3b U ee 0cobeHHOCTH. PU3nUecKkrue CBONCTBA
METAJIJIOB KaK (QPYHKIUS METAJUIMUECKOH CBSI3U U METAJUIMYECKOM
KPHUCTAJUIMYECKOMN PEIIETKH.

Bonopoanas cBs3p U MexaHU3M ee 00pa3oBaHMUs.
MesxmolteKyIisipHasi 1 BHyTPUMOJIEKYJISIPHAsE BOJIOPOJIHBIE CBSI3H.
@u3nYECKUEe CBOKMCTBA BEIIECTB C BOJOPOIHOM CBS3BIO.
buonornueckas posib BOZOPOAHOM CBS3U B OpraHU3aliu CTPYKTYP
OMOTIOIMMEPOB.

I'uOpuanzanus opOutaneid U reomerpuss M J e K y 1. Teopus
rubpuanzanuu Tunel rHOpUAN3AINY SJIEKTPOHHBIX opOuTanei u
TeOMETPHsI OPraHNYECKUX U HEOPTaHUYECKUX MOJIEKYI.

Teopuss CTpoeHUST ~ XHUMHUYECKHX COEIMHEHHUI.
[Ipeanoceuiky co31aHNs TEOPUH CTPOEHUS XUMUYECKUX
COCIMHEHMI: Che3]] ecTecTBOoUCHbITaTener B . lllmelepe.



JInunoctHble KauecTBa A. M. byrnepoBa. OCHOBHBIE MOJIOKEHUS
TEOPUU XMMHUUYECKOTO CTPOECHUS OPraHUYECKUX COETUHEHUH U
COBPEMEHHOU TeOpUH CTpoeHus. M3oMepus B OpraHu4eCcKou.
B3aumHoe BiIusiHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX U
HEOPraHUYECKUX BEILIECTB.

OCHOBHBIE HAMPABJICHUS PA3BUTHS TEOPUU CTPOCHHS OPTaHUICCKIX
COCAMHEHMH (3aBUCUMOCTb CBOMCTB BEIIIECTB HE TOJIBKO OT
XUMHUYECKOT0, HO U OT UX AJIEKTPOHHOI'O U MPOCTPAHCTBEHHOTO
ctpoenus ). UHIyKITMOHHBIA 1 Me30MEPHBIN A ()EKTHI.
CrepeoperynspHOCTb.

JlnanekTuyecKkue OCHOBBI OOIIHOCTH JIBYXBE A YIIUX TEOp
U X UM U U. [[nanekTuyeckue OCHOBBI OOIIHOCTH
[Tepuonuueckoro 3akona /[. 1. MennaeneeBa u Teopuu cTtpoeHust A.
M. BytnepoBa B ctaHoBIeHUH (PaOOTHI IPEIIECTBEHHUKOB,
HaKoIUIeHHEe ()aKTOB, yJaCTHE B Che3/]aX, PYCCKUH MEHTAIIUTET),
npecka3anuu (HoBbIe dyieMeHThl — Ga, Se, Ge u HOBbIe BelecTBa
— u3oMepsl) [Homumepsl. OCHOBHBIE MOHATHS XUMUU
BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: «MOHOMEDY, «IIOJHMEP,
«MaKpPOMOJIEKYIa,

«CTPYKTYPHOE 3B€HO», «CTEIEHb MOJUMEPHU3ALIN»,
«MoJeKyJsipHas Maccay. CiocoObl MOTY4eHUs TOJIMMEPOB:
peaKky NoJMMEpPHU3alMU U MoIMKOoHAeHcanuu. CTpoeHue
MIOJIMMEPOB: reoMeTpuieckas (hopma MakKpOMOJIEKYI,
KPUCTANIMYHOCTb U aMOP(HOCTB, cTepeoperyisipHocTh. [Tonnmepsr
opranudeckue u Heopranunueckue. Kayuyku. [Tmactmaccsl.
Bonokna. buononumepsr: 01Ky U HyKJIEMHOBBIE KUCIOTHI.
Heopranmueckue moimMepbl aTOMHOTO CTPOCHHUS (aJUTOTPOITHEIE
MOTUGUKAINH YTIIepoa, KPUCTAUTHISCKAN KPEMHUH, CEJIeH 1
TEJUTYp IENOYEYHOTO CTPOCHUS, TUOKCH]T KPEMHUS | Jp.) U
MOJIEKYJISIPHOTO CTpOeHHUs (cepa IiacTuieckas u Jip. ).

HAucnepcHBI€CHUCTEM bl. YUCThIE BENIECTBA U CMECH.
Knaccudukanmss xumuueckux BemecTs 1o yuctore. Cocras



cmeceit. PactBopsl. PactBopumocts Bemects. Knaccudukanus
pPacTBOPOB B 3aBUCUMOCTHU OT COCTOSIHUSI PACTBOPEHHOT'O BEILIECTBA
(MOJEeKyIspHbIE, MOJIEKYJIIPHO-UOHHbBIE, HOHHBIE). THIIbI
pPacTBOPOB 110 COAEPKAHUIO PACTBOPEHHOI'O BELIECTBA.
KonueHTpanus pacTBOpoOB.

[Tonsatue «aucnepcHas cucrema». Kinaccudukanus aucnepcHbIx
CUCTEM B 3aBUCUMOCTH OT arperaTHOrO COCTOSIHMS IUCIIEPCUOHHON
cpeabl U AucnepcHOM (a3bl, a TaKkKe M0 pa3Mepy YacTHIL.
I'pyboaucnepcHble CUCTEMBI: 3MYJIbCUU U CYCIIEH3HH.

PacuerHble 3aaqaun. PacueTsl o xumudeckum Gopmynam.
Pacuertsl, cBsi3aHHBIE C TOHATUSAMH «MAcCOBasi JOJI» U
«00beMHas1 10J1s1» KOMIIOHEHTOB cMecH. Boluncienne MonsipHOi
KOHILIEHTPAllUK PaCTBOPOB.

JeMoHcTpanun. Moaenu KpUCTaJUIMYECKUX PEIIETOK BEIIECTB C
Pa3IMYHBIM TUIIOM CBsi3ed. MoJenu MOJIeKyI pa3IndHoN
reoMeTpun. MoJienu KpUCTAIITMYECKUX PEIIEeTOK anMas3a u
rpaduta. Mozaenu MoJieKysl HK30MEPOB CTPYKTYPHOM U
MPOCTPAHCTBEHHOM M30MepHHU. Mo KPUCTATUTMYECKHUX
peleToK MeTauioB. Mojenu u3 BO3AYIIHbBIX 1IapOB,
OTpa)karoIre MPOCTPAHCTBEHHOE pacoioxeHue SpP3-, sp2-, sp-
rUOpPUAHBIX OpOUTaNIell B MOJIEKYJIaX OPraHUYEeCKUX U
HEOPraHWYECKUX BEILECTB.

Konnekuus ninactmace u BosiokoH. O0pa3ibl HEOPraHUYECKUX
MOJIMMEPOB: CEpbI IIACTUYECKOH, (hocdopa KpacHOro, KBapla u ap.
Monenu monekyn 6enkoB u JIHK. O6pa3iibl pa3inyHbIX CHCTEM C
xunkoit cpenoit. Koarymsmus. Cunepesuc. Dpdext Tunmans.

JlaGopaTopHble ONbITHI. 3HAKOMCTBO C KOJUIEKLIUSAMH MUIIEBbIX,
MEIULMHCKUX U OMOJIOTHUeCcKuX refnei u 3omeil. [lomyyenue
KOJUTOMJTHOTO pacTBopa xjopuza xeinesa (I11).

XuMmunueckue peakuuu 214



Knaccugukanus XuMHYeCKUX peakuii B OpraHuuecKon U
HEOPraHWYECKOM X U M U U. IIoHATHE 0 XUMHUYECKON pEAKIIUU,
OTIIUYHE €€ OT SACPHOUN peakuu. AJIOTPOITHBIE U TOTUMOP(HBIC
MPEBPALLECHUS BEILIECTB.

Knaccudukanus peakiuii B HEOPraHU4eCKON XMMHUHU TI0 YUCITY U
COCTaBY pearupyrolux BeIecTB (pa3iioKeHUs, COEIUHEHUS,
3aMelIeHus, OOMEHa).

Knaccugukanus XuMHUeCKuX peakluii B OpraHMuecKon XUMUHU
(npucoenuMHeHus, 3aMEIEHNUs, OTLIEIICHUS, U30MEPU3ALIUN ).

Knaccudukanus peakuuii mo terioBomy 3¢ pexTy, mo ¢pazoBomy
COCTaBy, 10 y4acTHIO KaTanu3aropa. OOpaTumblie U HEOOpaTUMBbIE
peakmmn. OKUCTUTENFHO-BOCCTAHOBUTENFHBIC PEAKIINU U PEAKIINH,
uaynpe 6e3 N3MEHEHUs CTeTIeHel OKHUCIICHHS DIIEMEHTOB.
MexMoueKyasipHble 1 BHYTPUMOJIEKYJISIPHBIE OKUCIUTEIBHO-
BOCCTaHOBHTEIIFHBIC peakny. Peakyuu 1TucrponopunoHUpOBaHUS.
MeTopl cOCTaBIEHHS OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX
peaKIMii: MeToJ 3JIEKTPOHHOro OalaHca.

OcHOBHBIE NIOHATHS XMMUUYECKON TepMoanHaMuKu. IlepBoe Havaso
TepMOAnHAMUKH. TemnoBoi 3¢ ekt XuMuyeckoi peakiuu. 3aKoH
I'ecca u cnenctBus u3 Hero. TermtoTa (SHTaNbNNS) 00pa3oBaHUs
BellecTBa. TepMOXUMHUECKHUE PACUETHI.

[Tonsatue suTponuu. Bropoe Hauano TepmoaguHaMuku. CBoOOIHAS
sHeprus ['mb6oca. PacueTsl caMonpon3BOIBHOTO IPOTEKAHUS
XUMHYECKON PEaKIuu.

CxopocTh XMMHUECKUX peakluil. [IpenMer XuMnueckoil KUHETHUKH.
[TonsiTre ckopocTn XMMHUUYeCKON peakunn. Kunetnaeckoe
YpaBHEHNE PEAaKIIMM U KOHCTAHTA CKOPOCTH XUMHUYECKOW PEaKIIMH.
@DaxTopHl, BIUSIOUINE Ha CKOPOCTh XUMUYECKON peakiuu (Ipupoaa
pearupyromux BeUeCTB, KOHLIEHTpalus, TeEMIepaTypa,
MIOBEPXHOCTh CONMTPUKOCHOBEHUS BEILIECTB).



ITonsTHe 0 KaTtanu3aropax u Karaause. [ OMOreHHsli 1
reTepOreHHbIN KaTanu3. PepMeHTBI.

OOpaTuMOCTh XUMHUYECKUX peaKIuil. XUMHUYECKOe
paBHOBecue. OOpaTuMble XUMUYECKHE PEAKLIUU, U3MEHEHHE
sHepruu I'm60ca B oOparuMom mporecce. XUMHIECKOE paBHOBECHE
U ero JMHaMHU4YecKuil xapakrep. Koncranta XumMuaeckoro
paBHoBecus. [Ipunnun Jle Harense. CMelieHne XUMHUYECKOTO
paBHOBeECHS.

DNEKTPOIUTHYECKAS AUCCOLUALINS. DIIEKTPOUTHI U HEIIEKTPOIIUTHI.
DNEeKTPOoNMTHYECKas TUCCOLUALINS, MEXaHU3M JIUCCOLIUALINH
BEIIECTB C Pa3IMYHbIMU BHAaMU CBs3H. CHIIbHBIE U Clla0bie
aneKkTponuThl. CTeneHb AUCCOIUAINH U €€ 3aBUCUMOCTD OT
pasnuuHbix (haktopoB. MonHoe npousBenenue Bojsl. [lonarue pH.
Bogopoausiii mokaszaress.

I'w 1 p onwm3. 'maponus kak 0OMeHHBIN TTporiecc. OOpaTUMBINA U
HEOOpaTUMBIH THAPOJIN3 OPraHUICCKUX M HEOPTaHMYECKUX
BelecTB. [ uaponus cone. ['uaponn3 opraHu4ecKux COeIMHEHUN
KaK XMMHUYecKas ocHoBa oOMeHa BemiecTB. ['uaponn3 AT kak
OCHOBA PHEPreTHYECKOT0 OOMEHA B JKUBBIX OpraHu3Max. Y CUJICHUE
Y TIO/IABJICHHE OOPaTHMOTO THIPOTU3A.

PacuerHble 3aga4u. PacueTsl Mo TEpMOXUMHUECKUM YPAaBHEHUSIM.
Brruucnenue temioBoro s dexra peakiuu 1no TerioTe
00pa3oBaHMs pearupyroIINX BEIIECTB U MPOJTYKTOB PEAKIIHH.
Onpenenenne pH pacTBopa 3aJaHHON MOJIIPHOW KOHIEHTPAIIHH.
Pacuer cpenHeil ckopoCTH peakuy Mo KOHIEHTPALUAM
pearupyronmx BeuecTs. BoIuucienus ¢ HCoab30BaHUEM TTOHITHUS
«TeMIepaTypHbIil K03 PHUIMEHT CKOPOCTH peakuuny». Haxoxaenue
KOHCTAHTBI PABHOBECUS PEAKLIUU 110 PABHOBECHBIM KOHIIEHTPALIUSAM
Y OTIPEJETICHNE UCXOIHBIX KOHIIEHTPAIINI BEILIECTB.

JleMoHcTpanuu. AIJIOTPOIHbIE TPEeBpaIieHus cepsl U pocdopa.
Peakium, naymue ¢ o0pazoBaHueM ra3a, 0cajika Win BOJIBL.



OKuCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU B HEOPTaHUYECKOM
XMMUU (B3aMMOICHCTBHE [IUHKA C PACTBOPAMH COJITHOW KUCIIOTHI U
cynbdara menu (11)). OkuCITUTEIEHO-BOCCTAHOBUTEIBLHBIC PEAKIIUU
B OPTaHUYECKOM XMMHHU (OKHUCICHUE allbJeTHia B KapOOHOBYIO
KHCIIOTY — peaKLUs «CepeOpsSHOTo 3epKaiay Uiu peakius ¢
ruapokcusiom meau (1), okucienne s3TaHoIa HA METHOM
Kkaranu3arope). 3ydueHue 3aBUCUMOCTH CKOPOCTU XUMHUYECKOI
peaKkiuu OT KOHI[EHTPAIIUHU BEIIECTB, TeMIIepaTyphl
(B3auMojielicTBHE THOCYIb(aTa HATPUS C CEPHOUM KUCIOTOM),
MOBEPXHOCTU CONPUKOCHOBEHHSI BELIECTB (B3aMMOJICHCTBUE
COJISTHOHM KHCIIOTHI C TPaHyJIaMH U TOPOLIKAMH aTFOMHHUS HITH
uuHKa). [IpoBeeHre KaTaIUTUUECKUX peakLui pas3sioKeHUs
MEepPOKCHJIa BOJIOPOA, TOPEHHUSI caxapa, B3aUMOACHCTBUS UO/A U
amomunus. Kopposus xeneza B BOAHON Cpefie ¢ ypOTPOIUHOM U
6e3 Hero. CpaBHEHHUE 3JIEKTPONPOBOTHOCTH PACTBOPOB
ANeKTpouTOB. CMeElIeHne paBHOBECHUS AUCCOIHAIINH CTTabbIX
KucnoT. MHAMKATOPHI M K3MEHEHUE X OKPACKU B Pa3HBIX Cpefax.
VoHHBIEC peakuu 1 YCIOBHS WX MpOoTeKaHus. [ uaponus
KapOOHATOB, CyJb(AaTOB U CUJIMKATOB IIE€JI0YHBIX METAJIIOB,
Hutparta cBuHua (1) nan uunka, xnopuna ammonus. CepHOKHUCIBIN
1 pepMEHTATUBHBIN TUAPOIIU3 YTIIEBOJIOB.

JlabopaTopHble onbIThl. Pa3noxeHue nepokcuia Bogoposaa ¢
nomouibio okcuaa Meau (1) u xkaranassl. 3HaKOMCTBO C
koutekuuen CMC, copeprkaiux sH3UMbI. Peakiuu, naymue ¢
o0pa3oBaHUEM OCajIKa, ra3a UM BOABI ISl OPraHUYECKUX U
HEOPraHMYECKUX EKTPOIUTOB. Pa3nuuHble ciiyyan rUApoIn3a
cousieil. MccnenoBanue cpebl paCTBOPOB € MOMOILBIO
WH/IMKaTOPHON Oymar.

IIpakTnyeckas padora Ne 1. CKopocTb XUMHUYECKUX PEAKIUIL.
XUMHUYECKOE PABHOBECHE.

IIpakTnyeckas padora Ne 2. Pemenue skcriepuMeHTAIbHBIX 3aa4
o teMe «l 'uaponns».
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Krnaccudukanus HeopraHM4ecKuX BeliecTB. BemecTsa mpocTsie n
cnoxHble. biaropoausie ra3pl. CpaBHUTEIbHAS XapaKTEPUCTUKA
MPOCTHIX BEMIECTB: METAJIOB ¥ HEMETAIJIOB, OTHOCUTEIILHOCTh
3TOM Kinaccudukayu. CoXKHbIE BEIIecTBa: OMHAPHBIE COSAMHEHUS
(OKCHIIBI, TAIOTEHUBI, CYTbOUABI U T. 1.), TUAPOKCUIBI, COJIH.

IloHsTHE O KOMIIIIGKCHOM COCAUMHCHUH.

JIOHOPHO-aKIENTOPHOE B3aUMO/IeIiCTBHE KOMILJIEKCOOOpa3oBaTeei
1 JurasfioB. KoopimHalmoHHOE YKCII0 KOMILIEKCOOOpa30BaTeIs.
BHyTpeHHss 1 BHENIHSS cepa KOMIUIEKCOB.

HI/ICCOHI/IaHI/Iﬂ KOMIIIICKCHBIX COGHHHGHHﬁ. HpI/IMCHCHI/Ie
KOMIIJICKCHBIX COGI[I/IHGHI/Iﬁ B XUMHWYCCKOM aHaJIu3€ U B
MPOMBIIIJICHHOCTH, UX POJIb B IIPUPOIC.

Knaccudukanus oprannueckux Bemects. Kiaccudukanus
OpPraHMYECKUX BEIIECTB IO CTPOEHUIO YIJIEPOJIHOM 1eNH
(aHI/IKJ'II/I‘-ICCKI/Ie U NUKJINYECKUE, HACBIIIICHHBIC U HCHACBIIIICHHBIC,
Kap6OHI/IKJ'II/I‘-ICCKI/Ie N TCTCPOLUKIINYCCKUE, ApOMATHUICCKUC
YTJIEBOJIOPOIBI). YTIIEBOIOPOIbI (ATKAHBI, AIKEHBI, AJIKUHBI,
LMKJIOAJIKAHBI, aJIKaJUECHbI, AapEHBI, TaJIOT€HOIIPOU3BOIHBIE
YIJ1€BO10p010B). DYHKIIMOHAIBHBIE IPYIIIBI (THAPOKCHIIbHAS,
KapOOHMIIbHASL, KapOOKCHUITbHASI, HUTPOTPYIINA, AMUHOTPYIINA) U
KJ1accu(UKalus BEIIECTB 110 3TOMY MIpU3HAaKy. M € T a JI J1 bl.
[Tonoxenne meraiuioB B [lepuoauueckoii cucreme /1. U.
MenpeneeBa. OCOOEHHOCTH CTPOCHUS aTOMOB U KPUCTAJLIOB.
[Tonumopdusm. OOume pusndeckue cBoiicTBa MetamuioB. Oeppo-
MAar"u€TukKu, rnapaMarHeTUuKu U A{naMarHCTUKH.

DNEKTPOXUMHUECKUN psiji HanpsbKeHUH MeTaiioB. CTaHaapTHBIN
BOJOPOAHBIN 371eKTpoA. CTaHIAPTHBIE SJIEKTPOJHBIE TOTEHIINAIBL.
OO01mMe XUMAYECKUE CBOMCTBA METAJJIOB: B3aNMOIENCTBHE C
HEMeTaJlJIaMH, BOJIOW, OMHAPHBIMU COETUHEHUSMH, KUCIOTaMH,



coysiMU. B3anMoaencTBre HEKOTOPBIX METAIOB ¢ PACTBOPAMHU
mienodeii. OCOOCHHOCTH peakinii METAJIOB C a30THOM U
KOHILICHTPUPOBAHHOM CEPHON KHCIIOTOM.

Kopposusameraunuuo B. [lIordarue koppo3uu. XumMnuyeckas u
NEKTPOXUMHUYECKAST KOPPO3US U CIIOCOOBI 3aIUTHI METAJIIIOB OT
KOPPO3HUHU.

OO6mue cnocoObl MOMYYeHHS METAJUIOB.  MeTaibl B IPUPOJIE.
OcHoOBHBIE CTIOCOOBI MOTYYCHHUS METALIOB (MIUPOMETAILTYPTHs,
THIPOMETALTYPTHS, IJICKTPOMETAILTYPTHs).

DNeKTposIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBII ITPOIIECC.
DNEKTPOIU3 PACILIABOB 3JIEKTPOIUTOB. DIEKTPOINU3 PaCTBOPOB
QJICKTPOJUTOB C MHCPTHBIMU U AKTUBHBIMU 3JICKTPOdaMHU.
Hcnonp30BaHue JIEKTPOIIM3a B IPOMBIIUICHHOCTH.

Mertaisl T 1aBHBIX noArpyni. llenounsie meTainibl, o0mas
XapaKTEPUCTUKA HAa OCHOBE I10JI0KEHHUs B lleproanyeckon cucreme
anemMeHTOB /I. 1. Menzaeneesa u crpoenust aromos. [lonyuenue,
¢bu3nyecKre U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE IIEIOYHbBIX
METAJUIOB U UX COEAMHEHUN. bepuiinuii, Maruui,
IeTOYHO3EMENTbHBIE METAUTBI, KX 00IIas XapaKTepUCTHUKa Ha
OCHOBE MoJ0keHusA B [lepnoanueckon cucreme sanementoB Jl. U.
MenneneeBa u crpoenus atoMoB. [lonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA, MPUMEHEHHUE IIEITOYHO3EMETBHBIX
METAJUIOB U UX COCTMHEHUH. AJTFOMUHHUI, CTPOCHHE aTOMa,
(bU3UYeCKre U XUMUYECKUE CBOMCTBA, TIOJIYICHHUE U IIPUMEHECHHE.

MerTaibsl TOOOYHBIX MOATPYHI. XapaKTepUCTHKAa METAJIIOB
MOOOYHBIX TTOATPYII IO UX MOJ0KeHNIO B [lepronnueckoi
cucreme a1eMeHToB [I. 1. MenzeneeBa U CTpOCHUIO aTOMOB.

Mens: pusnyeckne U XUMHUYIECKUE CBOMCTBA, MOJTyYEHUE U
npuMeHeHue. Baxuenime cCOeIMHEHNS MEIH.



DU3NYECKUE U XUMUYECKUE CBOMCTBA, ITOJYYEHUE U IPUMEHEHUE
HMHKa. XapaKTepUCTHKA BaXKHEUIITUX COeTMHEHUN (OKCHaa 1
TUJIPOKCHU/IA LINHKA).

du3nyecKkue 1 XMMUYECKHUE CBOICTBA, IT0JIyY€HNE U IPUMEHEHUE
XpoMa. XapakTepucTUKa BaXKHEUIINX COSAMHEHUH (OKCHa U
runpokcuaa xpoma (1), nuxpomaToB 1 XpomMaToB IIETOYHBIX
MeTauIoB). OCOOEHHOCTH BOCCTAHOBJICHUS TUXPOMATOB B
3aBHCHMOCTH OT CpeJibl PACTBOPOB.

Pu3nuecKue U1 XUMHYECKUE CBOMCTBA, MIOJy4CHUE U IPUMEHECHHE
Maprasua. XapakTepUCTUKA BAKHEUIINX COCIUHEHNUN: OKCHJIOB,
THJIPOKCUO0B, cosiell. OCOOEHHOCTH BOCCTAaHOBIICHUS
IIEPMAHTaHATOB B 3aBUCUMOCTH OT CPEJbl paCTBOPOB.

HewmeTannsl [Honoxenue HeMeTaajaoB B Hepﬂonnqecxoﬁ
CHUCTEMC I[ H. Menneneena. Oco0eHHOCTH CTPOCHHUA aTOMOB U
KpUCTAJLJIOB. AHHOTpOHI/IH.

BnaropoleHe Tas3bl.

OKUCINUTENBHBIE K BOCCTAHOBUTEIBHBIE CBOMICTBA HEMETAILIOB.
OO6mr1ast XxapakTepucTHKa BOJIOPOIHBIX COSAMHEHUN HEMETAIIOB.
OO1as xapakTeprcTUKa OKCUJIOB U THAPOKCHIOB HEMETAILIOB.

l"anorensl. CTpoeHne aTOMOB rajoreHOB, UX CPAaBHUTEIIbHAS
xapakTepucTika. CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX
rajioreHaMu. OKHUCIIUTEIbHBIE CBOMCTBA I'aJIOT€HOB.
["aioreHOBOIOPO/IBI, UX CBOMCTBA, CPABHUTEIbHAS
XapaKTEPUCTHKA. XJIOp U €r0 COeIMHEHMS], HAX0XICHUE B IPUPOJE,
MOJIy4eHUEe, CBOMCTBA, MPUMEHEHHUE. XJIOPOBOJOPO U COJIsIHAS
KUCI0Ta. XJIOPHUIBIL.

Xanbkorensl. HaxoxaeHue kuciaopoaa v cepbl B IpUPOJE,
MOJIy4eHHe X B MMPOMBINIIICHHOCTH 1 n1aboparopun. CBOHCTBA
KHCJIOPOJIa ¥ CEPBI: aJUIOTPOIHS B (PU3NIECKHUE CBOMCTBA
AJUTOTPOITHBIX MOJIU(DUKAITNN; OKUCITUTETHHBIC CBOWCTBA



KHCJIOPO/JIa U CEPBI B PEAKLMIX C TPOCTHIMU BEILIECTBAMH.
BoccranoBurenbHble cBOMCTBa cepbl. OKUCIEHNE KHCIOPOIOM
CJIOKHBIX BelecTB. OKUCINUTEIbHBIE CBOM CTBA 030HA.
[Ipumenenue kucinopoa 1 030Ha. [IpuMenenue cepsl.
CepoBo0pO1, HAXOXKIECHUE B IPUPOJIE, IOJYUYEHHUE, CTPOCHHE MOJIE
KYJbI ¥ CBOMCTBA: (u3nueckue u xumudeckue. CepoBogopoHas
kuciota u cyabdunbl. Oxeun cepsl (1V), ero croiictBa. CepHucras
KHCIJIOTa U ee coiu. CepHasi KUCIIOTA: NPOMbIULIEHHOE
npou3zeo00cmeo, HU3NYeCcKre 1 XUMUIECKHUE CBOMCTBA
(oxkucnuTeNnbHBIC U 00MeHHBIe). [[pruMeHeHne CepHOM KUCIOTHI.
Comnu cepHOM KUCIIOTHI.

Azot. Haxoxnenue B mpupoae, noixydenue. CTpoeHHe MOJIEKYJIBI.
OxucauTenbHble 1 BOCCTAHOBUTENbHbBIE CBOWCTBA a30Ta.
[Tpumenenne a3ota. AMMHUAK: IOJTYYEHUE, CTPOCHHE MOJICKYJIbI,
CBOHCTBA (OCHOBHBIE, PEAKIIMH KOMILIEKCOOOpa30BaHus,
BOCCTaHOBHTEIILHBIC, OKUCIIUTEIBHBIE, PEAKIIMU C OPraHNYECKIMU
BEIIECTBAMHU U C YIJIEKUCIBIM razoM). Cosin aHHOH cepHOil U
a30THOM kucioramu). Oxenp Gocdopa (V). PochopHbie KUCIOTH U
UX COJIH.

VYrnepon. Haxoxaenue B npupoze. AjoTponus u pusndeckue
cBoiicTBa MoauduKaIuii (moBTOpeHNe). XMMHUYECKHE CBONCTBA
yriepo/ia: BOCCTAaHOBUTEIbHBIC (B3aUMO/ICHCTBUE C TaIOTeHAMH,
KHCJIOPOIOM, CEpOii, a30ToM, Bo10#, okcuaom meau (1),
KOHILEHTPUPOBAHHOMN CEpHOU U a30THOW KHUCIIOTaMH) U
OKHCITUTENbHBIC (B3aMMOJICUCTBUE C METAJIJIaMH, BOJIOPOJIOM,
KpeMHuem, 6opom). [Tomyuenue, cBolicTBa U MpUMEHEHUE OKCHI0B
yriaepoja. YToiabHas KMCIIOTa U €€ COJH.

Kpemunii. HaxoxneHre KpeMHUS B IPUPOJE U €0 MOJTy4YECHHE.
ANJIOTpONHS U CBOMCTBA aJUIOTPOMHBIX MOIU(DUKALIUNA KPEMHUSI.
BoccranoBurenbHble (peakiiuy ¢ rajJoreHaMu, KUCIOPOAOM,
pacTBOpamH LIEN0YEN) U OKUCINTENbHBIE CBOWCTBA KPEMHUS
(peaxmuu ¢ metaiiamu). [Ipumenenue kpemuust. OKCUA KpEMHHUS,



KpEMHUEBAs KUCJIO0TA U €€ coiii. KHciaoTel opraHndeckue u He
oprannueckue. CocraB, kiaccu(uKkanus 1 HOMEHKIATypa
HEOPraHMYECKUX U OpraHu4ecKux KuciorT. [lonyyenue BakHeHINX
OpPraHUYECKUX U HEOPraHUYECKUX KUCIOT. XUMHUECKUE CBOMCTBA
(peakuuu ¢ METaJUIaMU, C OKCHJIAaMU METAJUIOB, C OCHOBaHUSIMH, C
COJISIMH, cO cipTamMu). OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE
cBoiicTBa KHCIOT. OCOOCHHOCTH CBOMCTB CEPHOM M a30THOU
KUCJIOT. O CHOBaHUSI OpPraHUYECKME U HEOPraHUYECCKHU €.
Cocras, knaccudukams, HOMEHKIaTypa HEOPraHUIECKUX U
OpPraHUYECKUX OCHOBaHUM. OCHOBHBIE CIIOCOOBI MOTYUEHUS
TUJIPOKCHI0B METAJIJIOB (IIeJI0uel — peakMsIMU METANIOB U UX
OKCHJIOB C BOJIOW, HEPACTBOPUMBIX OCHOBAaHUW — pEeaKLUEn
oOMmeHa). [Tonydyenne ammuaka 1 aMMHOB. XMMHYECKHE CBONCTBA
OCHOBAHUI: 1Ieno4ell (peakuu ¢ KUCIOTaMH, KUCJIOTHBIMH
OKCHJIaMH, pACTBOPAMU COJIEH, C TPOCTHIMU BEILIECTBAMH, C
raJloNI0IPOU3BOIHBIMU YTIIEBOJIOPOIOB, PEHOIOM, KUPAMH);
HEPACTBOPUMBIX OCHOBAHHM (PEaKIMK ¢ KUCIOTaMH, PeaKIINH
pazoKeHus).

AMpoTepHble OpraHnvYecKHe U HEOPraHWYeCKue CO e AU HEe H U
. CriocoObl nonydyeHust aM(pOoTepHbIX coelnHEeHuH (aM(pOTEpHbIX
OCHOBaHUU M aMUHOKHUCIIOT), UX XUMUYeckue cBoicTBa. [lonsaTus
«TE€HETHYECKas CBA3b» U «TeHeTHYeCKUH psia». OCHOBHbIE
MIPU3HAKU TE€HETUYeCKoro psina. ['eHeTnueckue psiibl
MeTaJUTOB(HA MPUMEPE KaJbIIUS U Keje3a) 1 HEMETaIUIOB (Ha
IIpUMeEpe Cepbl U KPEMHUS) U TIEPEXOAHOTO JIeMEeHTa (Ha puMepe
aMOMUHUA). 'eHeTHYecKkue psijibl U TeHETHUYeCKast CBA3b B
OpraHMYECKON XUMUU. EMMHCTBO MUpa BEILECTB.

PacueTHsble 3agaun. Boruncienne maccel i o0beMa IpoyKTOB
PeaKIMK o U3BECTHOM Macce UM 00beMy UCXOIHOTO BEIIeCTBa,
COJIEeprKallero npuMecH. Borarcienne Macchbl HCXOIHOTO BEILIECTBA,
€CJIM U3BECTEH NIPAKTUYECKHUN BBIXOJ U MAccoOBasl €ro J0JIs OT
TEOPETUYECKH BO3MOXKHOTO. BhIuncIeHs 10 XUMUYECKUM
YpaBHEHUSIM PEaKIUi, €CIIM OJTHO U3 pearnpyrolnX BEeIIeCTB JaHO



B u30bITKE. Orpenenenue MoJIeKyIsipHoil popMyIibl BelecTBa 1o
MacCOBBIM JOJISIM 3JIeMeHTOB. OrpeienieHue MOJICKYJIIPHOI
(dbopMyIbl ra3000pa3HOTO BEIIECTBA IO U3BECTHONH OTHOCHTEIHLHOM
IUIOTHOCTHU U A0JSAM 3J1eMeHTOB. HaxoxieHne MoeKyisspHoi
dhopmysl BemecTBa o Macce (00beMy) IPOYKTOB CTOPaHUSI.
Jemouncrpanun. Komneknus «Knaccudukanus HeOpraHmueckux
BenlecTBy. [lonyueHne KOMIIEKCHBIX OPraHUYEeCKUX U
HEOpPraHUYEKHUX COeTUHEHUH. JleMOHCTpanus CyxXux
kpuctamtoryaparoB. Komnekuus «Knaccupukanus opraHmuecKux
BeUIECTBY. MoJe/I KpUCTAIIIMYECKUX PELLIETOK METAJJIOB.
Komnnekuust MetanioB ¢ pa3HbIMH (PU3NUECKMMU CBOMCTBAMHU.
B3aumopeiicTBue MeTamioB ¢ HeMeTauiaMu (LIMHKa C CEpOH,
ATIOMHUHHUS C HOJIOM), C paCTBOpAaMHU KHUCIIOT U Iienoueil. ['openune
MeTaJIoB (LIMHKA, )Kelle3a, MarHus B KUclopoae). Bzaumopeiicteue
a30THOU ¥ KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOT C MEBIO.
Koppo3us MeTainoB B pa3IU4HbIX YCIOBHUSIX U METOJIBI 3aIIUTHI OT
nee. Kosekrus pyn. Boccranosienue meau u3 okcuaa meau (11)
YIJIEM ¥ BOJOPOJIOM. AJIFOMUHOTEpMHUS. B3anmoiercTBus
cynbdara meau (11) ¢ sxenezom. CocTaBieHre raJbBaHHUECKUX
3JIEMEHTOB. DJIEeKTpoJin3 pactBopa cyibpara meau (I1). O6pasis
IIEJIOYHBIX METAJIOB. Peakiys okpammBaHust JIaMEHH COJISIMU
IIEJIOYHBIX METAJUIOB. B3anMoaelcTBIe IUTHS M HATPUs C BOAOH
O6pasns! metamos A rpynmnel. BzanmoneiictBue kanbuus ¢
BO/10M. 'opeHne Maruus B BoJie U TBEPJOM YIJIEKHUCIIOM rase.
KauecTBeHHBIE peakIiy Ha KaTHOHBI MAarHUS, KaJbIs, Oapus..
Ilepexon xpomara B quxpomar u oopatso. [lonyuenue u
uccienoBanue cBorcTB ruspokcuia xpoma (1), Oxucnurenbuble
CBOMCTBa quXpomara Kajnus. MoJiesin KpUCTAIUTMUECKUX PElIeTOK
noja, anMasa, rpaura. B3psiB cMecu Boiopoaa ¢ KUCIOPOJIOM
(rpemyuero ra3za). 'openue cepsl, pocdopa u yris B KUCIOPOJIE.
Ob6ecuBeunBanue OpOMHOMN (MOHOM) BOJIBI STUIICHOM. [ aloreHsl
(mpocTthlie BemecTBa). OKUCIUTENbHBIE CBOMCTBA XJIOPHOM BOJIBI.
[Tonydenue constHOM KUCIOTHI U €€ cBoicTBa. [lomyueHue
kucnoposa. [lomyyeHne okcuaoB ropeHueM MPOCThIX U CIOKHBIX



BellecTB. BzaumoselicTBue cepbl ¢ MeTalIaMu (aJIIOMUHUEM,
LUHKOM, kese30M). [lonyueHnue cepoBo1opoia U CEPOBOJOPOIHOM
KHCIIOTHI, IOKA3aTeIhCTBO HAIMYUS CYIb(UI-HOHA B PACTBOPE.
CaoiicTBa cepHOM KUCIOTBI. Cxema npomMbliuieHHOU YCMaHO8KU
@pakyuonnoii nepeconku o3dyxa. Ilonydenue u paznoxxkeHue
xynopuaa ammonus. [lonyuenue okcuna azora (1V) peakmueit
B3aUMOJICHCTBUS M€Y C KOHUEHTPUPOBAHHON a30THON KHUCIOTOM.
B3aumopeiictBue okcuna azora (1V) ¢ Bogoii. Paznokenne Hurpara
HaTpus, TOpeHue yepHoro nopoxa. ['openue ocdopa, pactBopenue
okcuaa pocdopa (V) B Boje U UCCIICTOBAHKE MTOJYICHHOTO
pacTtBopa HHAMKATOPOM. KoJmeKus npupoaHbIX COETMHEHUI
yraepoaa. Kpucraimmdeckue pemeTku ainmasa u rpadura.
Ancop6uus okcuna azora (1V) akruBupoBanusiM yriem. [lepexon
KapOoHaTa B rujpokapoboHaT u 06paTHO. Kosekiuu npupoHbix
CHJIMKATOB U MPOAYKLUU CHIIMKATHON MPOMBIIUIEHHOCTH.
B3anmoneincTere KOHIEHTPUPOBAHHBIX A30THOM U CEPHOM KHUCIIOT,
a TaKoke pa30aBIIEHHOI a30THOM KUCIIOTHI C MeNbl0. Peaxyus
«cepebpsiHo2o 3epKanay 0 MypagbUHOU KUCIOMbI.
B3aumMozeiicTBre aMMuaka u MemuiamMuna ¢ XJopoBOIOPOIOM U
BOJOW. B3anmonelnicTBre pacTBOpa ruIpOKCUIA HATPUS €
aM(pOTEepPHBIM TUAPOKCUIOM IIUHKA WIIH aTFOMUHHUS.
JlaGopaTopHublie onbIThl. O3HaAKOMIIEHHE C 00pa3laMu
MPEACTaBUTENEH pa3HbIX KJIACCOB HEOPTaHUYECKUX BELIECTB.
B3anMopeiicTBe MHOrOaTOMHBIX CIIUPTOB U TIIFOKO3BI C
(benrHroBoii xKuakocThio. KauecTBeHHBIE peakiiny Ha HOHBI Fe2+ u
Fe3+. O3nakomiieHue ¢ 00pa3iiamMu MpeacTaBUTeNe pa3HbIX
KJIACCOB OpPraHMYECKUX BelecTB. B3anmoaeiicTere MeTamioB ¢
pacTBOpaMu KUCIOT U cojiei. O3HaKOMIJIEHUE C KOJUIEKIIUEN PY/I.
B3anMopeicTBre atoMUHMS C pacTBOPaMH KHUCIIOT U

menoueit. [lonyyenne u n3ydeHne CBOMCTB TUAPOKCHIA ATTFOMUHHS.
KavecTBeHHBIE peaky HA KATUOHBI MeIH. Paznoxenue
runpokcuaa meau (I1). Ilonyuenue u nccnenoBaHme cBONCTB
IUIpOKCcHIa HUHKA. KauecTBeHHbIE peakliiy Ha TajJOre€HHU/1-HOHBI.
O3HaKOMJIEHHE € KOJUIEKLIUEN IPUPOIHBIX COEAUHEHUM CEPBI.



KagecTBeHHbIe peakiuy Ha Cynb(u-, CyabGUT HOH CyIbdat-
aHuoHbl. KauecTBeHHas peakuys Ha MOH aMMoHMsl. KauecTBeHHas
peaknus Ha GocdaT-anuoH. [lonydeHue yriaekucioro rasa
B3aUMOJCHCTBUEM MpPaMopa ¢ COJITHOW KUCJIOTOM U MCCIIEJOBAaHUE
ero cBoiictB. KauecTBeHHas peakuys Ha KapOOHAT-aHHOH.
ITonmy4yeHue KpeMHUEBOW KHUCIOTHI B3aUMOJIEHCTBUEM pacTBOpa
CUJIMKATa HaTpUs C CWIIBHOW KUCIIOTOM. PacTBOpeHHEe KpeMHUEBOI
KHCJIOTHI B ILEI0YH.

IMpakTnyeckas padora Ne 3. [losryueHue ra3oB U U3y4eHHUE UX
CBOWCTB.

IIpakTnyeckas padora Ne 4. PerieHue skcrepuMeHTaIbHBIX 3a/1a4
M0 OPraHU4YEeCKON XMMHUHU.

IpakTuyeckas padora Ne 5. PenieHue sxcrepuMeHTaIbHBIX 3a/1a4
110 HEOPTraHUYECKON XUMHUH.

IIpakTnueckas padora Ne 6. CpaBHEHUE CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHHM.

IpakTuyeckasi padora Ne 7. ['eHeTruecKas CBA3b MEKIY
KJIaCCaMH HEOPTraHWYECKUX U OPTaHUYECKUX BEIECTB.

XMy B KM3HH 001ecTBA. 94

XUMUAUOPOU3BOICTBO. XUMHUUECKas! IPOMBIIUIEHHOCTb.
Xumunyeckasi TexHosiorus. ChIpbe Ui XUMUYECKON
MIPOMBIIIIIEHHOCTH. Bo/1a B XUMHUYECKON IPOMBIIUIEHHOCTH.
OHeprus AJi1 XUMAYECKOT0 MTPOU3BOACTBA. HayuHble IPUHIUIIBI
XUMHYECKOTO ITPOU3BOJICTBA. 3aIIUTa OKPYKAOIIEN Cpebl U
OXpaHa TpyZa IIpU XUMHYECKOM ITpou3BOACTBE. IIponsBoacTso
aMMHMaKa 1 METaHoJla B CpaBHEHUU. bruorexHoiorus.
Hanorexnomorus.

XuMuS B CeIbCKOe X03581cTBO. OCHOBHBIC HaIlpaBJICHUA
XHUMH3ALHUH CEIbCKOT0 X035ICTBA. Y,[[O6peHI/I$I n ux



KIaccupukanus. XuMudeckass Mearoparus mo4s. [lecTuiiuas u ux
Kinaccupukanus. XuMHU3aIus >KABOTHOBOCTBA.

Xumuss u 1npoOieMbl OXpaHbl OKpYXKarouieil ¢ p e 1 bl.
OcHoBHBIE (PaKTOPhl XUMUYIECKOTO 3arpsI3HEHUST OKPY KAFOIIEH
cpensl. Oxpana atMocdepbl, BOJHBIX PECYPCOB, 3€MEIIbHBIX
pPECYpCOB OT XUMHYECKOTO 3arpsiI3HEHUS.

XuMus 1 TOBCETHEBHASA )KU3Hb yesoBeka. JlekapcrBa. Morowre u
YUCTAINHUEC CPCACTBA. XHUMHYECKHE CpeacTBa rMrMCHbI U KOCMCTHUKHU.
Mexc):[yHapoleasI CHUMBOJIMKA I10 YXOAYy 3a TCKCTUJIbHBIMU
n3aenusaMu. MapkupoBKa Ha YIIAKOBKaxX IMULIEBBIX IPOIYKTOB U
nH(popMaIKs, KOTOPYIO OHA CHMBOJU3UPYET.

JlabopaTopHblie onbITbl. O3HAaKOMIIEHUE C 00pa3liaMU CPEJICTB
OBITOBOI XMMUU U JIEKAPCTBEHHBIX MIPENapaToB, U3yYCHUE
MHCTPYKIMH K HAM II0 TPaBUIILHOMY M 0€3011aCHOMY MTPUMEHEHHIO.
N3y4yeHne MexJyHapOIHOI CUMBOJIMKY 110 YXOIy 32
TEKCTWIBHBIMHU M3JENTUSMUA 1 MAPKUPOBKHU Ha YIIAKOBKAX MHUIIEBBIX
MPOAYKTOB.

JemoncTpanuu. BugeopparMeHTsl 0 MPOU3BOJCTBY aMMHUAKa U
MeTaHosa. Ciiaiiipl U Apyrue BUACOMATEPHabl, WILTIOCTPUPYIOIINE
6uo- u HaHoTexHosoruu. Komnexkus «MuHepaiabHble y100pEHUS».
Konnexkuus nectununos. BugeodparMeHThl 10 XUMUYECKOM
MEJIMOPALMY II0YB U XMMH3ALUU >KMBOTHOBOJICTBA.
BuneodparmeHTs! 1 craiabl 3KOJIOTUYECKON TEMaTHKU.
JloManiHsisi, aBTOMOOWJIbHAS allTeYKU U anTeyka XMMHUYECKOT O
kabuHera. Komnekius MOIOIUX U YUCTSIINX CPECTB.

IlnannpyemMsble pe3y/ibTaThl H3y4eHHs Y4eOHOI0 mpeaMeTa
«XuMHus» Ha YPOBHE CpeHero odmero o0pa3oBaHus

Buvinycknuk na y2nyoaénnom ypoene Hayuumcs:

— NOHUMAMb XUMUYECKYIO0 KapTUHY MUpPa KaK COCTaBHYIO 4acTh
LIEJIOCTHOM HayYHON KapTUHBI MUPA;



— packpuvleams poiib XUMUN U XUMHUYECKOTO IPOU3BOICTBA KAaK
MIPOU3BOIUTENFHON CHIIBI COBPEMEHHOTO OOIIEeCTBA;

— (hopmynuposams 3HAUCHHE XUMUU U €€ JOCTHKCHUN B
MMOBCEIHEBHOM KM3HH YEJIOBEKA,

—ycmanaeiueantb B3aUMOCBA3H MCIKIY XHUMHEH U APYrumMu
CCTCCTBCHHBIMU HaYKAMM;

— (hopmynuposams niepuonuueckuii 3akon J1. 1. Menneneesa u
3aKOHOMEPHOCTH U3MEHEHH B CTPOSHUU U CBOMCTBAX XUMHUYECKHUX
AJIEMEHTOB M 00pa30BaHHBIX UMU BEILIECTB HA OCHOBE
MEPUOANYECKON CUCTEMBI KaK Ipa)uuecKkoro 0ToOpakeHus
MEPUONYECKOI0 3aKOHA;

— @opmynupoeams OCHOBHBIE TTOJIOKCHUS TEOPUH XUMUYECKOTO
CTpOEHMsI Opranndeckux coenqunenuit A. M. byrneposa,
PAackpviéams OCHOBHBIE HAIIPABJICHUS ATON YHUBEPCAIbLHON TEOPUU
— 3aBUCHUMOCTH CBOMCTB BEILIECTB HE TOJIBKO OT XUMUYECKOTO, HO
TaK)K€ U OT DJIEKTPOHHOT'O U IPOCTPAHCTBEHHOI'O CTPOEHUS U
UIFOCMPUPOBaAmMb UX IPUMEPAMH U3 OPTaHUYECKON

Y HEOPTaHUYECKON XUMUM;

— apeymenmuposams YHUBEPCAIbHBIN XapaKkTep XUMHUYECKUX
MOHATHU, 3aKOHOB U TEOPUH 1JIs1 OOBSCHEHHSI COCTaBa, CTPOCHHUS,
CBOWCTB M 3aKOHOMEPHOCTEH OOBEKTOB (BEIIECTB, MATEPUATIOB U
MPOILIECCOB) OPraHNYECKON M HEOPTaHUUECKON XUMHUU;

— Xapakmepuz08amby S-, P- ¥ 0-2JIEMEHTBI 110 HX MOJIOKESHUIO B
nepuoanueckoit cucreme /. 1. Menaeneesa;

— Knaccuguyuposams XUMUUECKUE CBSI3U U KPUCTATITHIECKHE
PELIETKH, 00BACHAMb MEXAHU3MBI X 00Pa30BaHUS U OOKA3bIBANNb
EANHYIO IPUPOAY XMMUYECKUX CBA3EH (KOBaJIEHTHOM, HOHHOM,
METAIJINYECKON, BOJIOPOAHON);



— 00bACHAMb IPUUUHBI MHOTOOOpAa3us BEIIECTB HA OCHOBE
MPUPOABI SIBJIEHUA U30MEPUU, TOMOJIOTUH, aJFIOTPOIIHH;

— KIaccuguyuposams XUMHYECKUE PEAKIIMU B HEOPTaHUIECKOH 1
OpFaHH‘-IeCKOﬁ XUMHHU 110 pa3JIMIHBIM OCHOBAHUWAM U
ycmanagiusamy CeU(UKy THIIOB peakIyii OT o0Iero yepes
0co0EHHOE K eTMHUYHOMY

— Xapaxmepuzoeams TUAPOIN3 KaK crenu(puIHbI 0OMEHHBII
IIPOLIECC U PACKPbIBAMb €r0 POJlb B JKUBOM M HEXUBOU MPUPOJE;

— Xapaxkmepu306ams dIEKTPOIU3 KaK CrielU(PpUIHBINA
OKHCJIUTEIHLHO-BOCCTAHOBUTEIBHBIN MPOLIECC U €r0 MPAKTUIECKOe
3HAYCHHE;

— Xapaxmepu3zo6ams KOPPO3UI0 METAIUIOB KaK OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIN MPOIECC U npedaaeamsb CIOCOObI 3aIUThI OT
HEE;

— onucvlamp PUPOJIY MEXAHU3MOB XUMUYECKUX PEaKIIUH,
MPOTEKAIOIIUX MEXTY OPTaHUYECKUMH U HEOPTaHUUECKUMU
BEILIECTBAMH;

- maccud)uuupoeamb HCOPTaHNYCCKUEC U OPTraHNICCKUC BEIICCTBA
110 PA3JIMYHBIM OCHOBAHUAM,

— Xapakmepu306amyp 00IINE XUMUIECKHE CBOWCTBA BaXKHEHIITHX
KJIaCCOB HCOPraHNYCCKHUX U OPraHUICCKUX COGI[I/IHGHI/Iﬁ B IIJIaHE OT
o0miero yepe3 0coOO0EHHOE K eIMHUYHOMY;

— UCNOIL306aMb 3HAKOBYIO CUCTEMY XMMHYECKOIO SI3bIKa JUIS
0TOOpakeHHsI cocTaBa (XMMHUYECKHE (OPMYIIbI) U CBOMCTB
(XMMUYecKue ypaBHEHHMsI) BELIECTB;

— UCNOIb306aMb TIPABUIIA U HOPMBI MEXKTYHAPOTHON
HOMEHKJIATYphI JJI1 Ha3BaHUM BEIIECTB 1Mo (GopmyiiaM U, Ha000poT,
JUISL COCTABJIEHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX POPMYJT
COCJIMHEHUII 110 WX HAa3BaHUSIM;



— 3HamMb TPUBHAILHBIC HA3BAHUSI BAXKHEHIIINX B OBITOBOM U
MIPOU3BOJICTBEHHOM OTHOUIEHUU HEOPTaHUYECKUX U OPraHUYECKUX
BCIIIECTB;

— Xapaxmepu3zoe8amp CBONCTBA, MOJYYEeHUE U IPUMEHEHNE
BOXKHEUIIMX MPEACTABUTENIECH TUIIOB U KJIACCOB OPTraHUYECKUX
COCIMHEHUH (IIpeAeNIbHBIX, HEMPEIEIbHBIX U APOMATUYECKHUX
YIJIEBOAOPOJOB, KUCIOPOACOACPKAINUX U A30TCOACPIKAILINX
COCIMHECHHH, a TaK)Ke OMOJIOTHYECKH aKTHBHBIX BEIIECTB);

— YCMaHaeIueams 3aBUCUMOCTh KOHOMUKH CTPaHBbI OT J100bI4H,
TPAHCIIOPTHPOBKHU U TIEPEPAOOTKHU YTIIEBOAOPOTHOTO CHIPhS
(HedTH, KAMEHHOTO YTJISi U IPUPOTHOTO ra3a);

— 3KCIEPUMEHTAIIBHO HOOmMEepIHcOamsb COCTaB U CBONCTBA
BXHCUIIIMX MPEICTABUTEIICH NU3YUYECHHBIX KJIACCOB HEOPTraHMYECKIX
Y OPraHUYECKUX BEIIECTB C COOFOICHUEM MTPABHII TEXHUKH
0€30MacCHOCTH JJIs1 PA0OTHI C XUMHUUECKUMH BELICCTBAMU H
1abopaToOpHBIM 000PYI0BaHUEM;

— Xapaxkmepu3068ams CKOPOCTb XUMHUYECKON PEAKINH U €€
3aBHCUMOCTH OT pa3IM4HbIX (DaKTOPOB;

— onucvliedntb XUMUYCCKOC PABHOBCCHUC U npedﬂazamb CITIOCOOBI €r0
CMCHICHUA B 3aBUCUMOCTHU OT Pa3JIMYHBIX (l)aKTOpOB;

— npou3600umMb PacyEThl 10 XUMUYECKUM (OpMyJIaM U
YPAaBHEHUSIM Ha OCHOBE KOJIMYECTBEHHBIX OTHOUICHUM MEXIY
YYaCTHUKAMU XUMHUYECKUX PEaKIIHA;

— Xapakmepuzoeamp BaKHEUIINE KPYITHOTOHHAKHBIE XMMUYECKHE
MIPOU3BOJICTBA (CEPHOM KUCIIOTHI, aMMHUaKa, METaHOJIA,
nepepadoTKu HePTH, KOKCOXMMHYECKOTO TIPOU3BO/ICTBA,
BaXHEUIIIMX METAJLUTyPrUYeCKUX MPOU3BOJICTB) C TOUKU 3PCHUS
XMMH3Ma TIPOIIECCOB, YCTPONUCTBA BaXKHEUIIIMX aIIaparos,
Hay‘IHI)IX HpI/IHHI/IHOB HpOI/ISBOI[CTBa, 3KOHOFH‘ICCKOﬁ nu
SKOHOMHYECKOM I1eJIeCO00Pa3HOCTH;



— cobnodams MpaBUia SKOJIOTHIECKON OE30MaCHOCTH BO
B3aMMOOTHOIICHHSX C OKPYKAIOIIEH CpeIoii IPU OOpaIeHUH C
XUMUYECKUMH BEIIECTBAMU, MaTEpUAJIaMU U MPOIIECCaMHU.

Boinycknuk na yenyonéHHom yposne noayuum 603MOoNCHOCHY
Hayuumuocs:

— UCNO/Ib306aMb METO]Ibl HAYYHOTO TTO3HAHUS TIPU BHITIOJIHEHUH
MIPOEKTOB U y4E€OHO-UCCIEIOBATEIBCKUX 3a/1a4 XUMHYECKOU
TEMAaTUKHU;

— NPOCHO3UPOBAMb CTPOECHUE U CBOMCTBA HE3HAKOMBIX
HEOPraHUYECKNX U OPraHUYECKUX BEUIECTB HA OCHOBE AHAJIOTHH;

— NPO2HO3UPO6aMb TEUEHNE XUMUUECKUX MIPOLIECCOB B
3aBUCUMOCTH OT YCIIOBUH UX IIPOTEKAHUS U npeonazams CIiocoObl
yIpaBiIeHUs 3TUMHU [IPOLIECCAMU;

— ycmanaseaueams BHYTPUIPEIMETHBIE B3aUMOCBA3H XMMHUH Ha
OCHOBE OOIIMX MOHATHIA, 3aKOHOB ¥ TEOPHI OPraHUYECKOH 1
HEOpPraHMYECKON XUMUU U MEKITPEIMETHBIE CBA3H C (PU3MKOIL
(cTpoeHue aToMa U BellecTBa) U Onosioruen (XuMudeckas
OpraHM3alys )KU3HU U HOBBIE HANPaBJIEHUS B TEXHOJIOTUU — OHO-
Y HAaHOTEXHOJIOTHH);

— packpuvleéams poiib MOTYYEHHBIX XUMUYECKUX 3HaHUN B Oyayliei
y4eOHON U TPOPECCHOHATIEHON e TENHHOCTH;

— npoekmuposams COOCTBEHHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO,
CBSI3aHHYIO C XMMHEH, B 3aBUCUMOCTH OT JIMYHBIX MPEANOYTEHUN U
BO3MOXHOCTEW OT€YECTBEHHBIX BY30B XUMUYECKOM
HAIPABJIEHHOCTH;

— apeymernmuposeantv CAUHCTBO MHPa BEIICCTB YCTAHOBJIICHUEM
TeHETHYECKOM CBS3U MCKAY HCOPTaHNYCCKUMHU U OPraHNYCCKUMHU
BCIICCTBAMU,



— 61a0emb XUMHUECKUM S3BIKOM KaK (paKTOPOM YCHEIIHOCTH B
poeCCUOHATLHOMN 1eATebHOCTH;

— Xapaxkmepu306ams CTAaHOBJICHHE Hay4YHOU TE€OpUU Ha IpUMeEpe
OTKPBITUSI IEPUOAUYECKOTO 3aKOHA U TEOPUU CTPOCHUS
OpraHUYEeCKUX U HEOPraHMYECKUX BEIIECTB;

— NpUHUMams y4acTHe B MPOQPIILHBIX KOHKypcax (KOH(EpEHITHIX,
OJIMMIINA/AX ) Pa3JIM4YHOIO YPOBHSI, aJIEKBATHO OYEHUBAMb
pe3yabTaThl TAKOTO YYaCTHUS U NPOEKMUPOB8ams MyTH MOBBILICHUS
MPEAMETHBIX JOCTUXKEHUI;

— KPUTHYECKH OMHOCUMbCS K TICEBIOHAYYHON XUMUYECKOM
nH(OpPMAIINHY, TIOTy4aeMOU U3 Pa3HbIX UCTOYHHUKOB,

— noHuMams TI00aTbHBIE TPOOJIEMBI, CTOSIIIIUE TTEPET
94eJI0BEYECTBOM

(9KOTIOTHYECKHE, SHEPTETHUECKUE, CBIPHEBBIC), U npediazamy MyTH
WX PEILIEHHUS, B TOM YHCJIC U C TTOMOIIBIO XUMHH.






