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1. HOACHHUTEJIBHASA 3AIINCKA

[Iporpamma  oOuieoOpa3oBaTeabHONM  y4eOHOW  JUCHUIUIMHBL  «XHUMUSD»
MpeaHa3HaYeHa JJIs U3YYEeHHs XUMHUHU B NMPOPECCHOHAIBHBIX 00pa30oBaTENIbHBIX
opranmzauuax CIIO, peanusyomux o00pa30BaTENbHYI0 NPOTPAMMYy CPEIHETO
oOmero o00pa3oBaHMsl B Tpeleraax OCBOCHHS OCHOBHOM mpodecCHOHATbHOM
obpazoBatenpHoil iporpammbl CIIO (OIIOIT CIIO) nHa 6a3e OCHOBHOI'O OOIIEro
o0Opa3oBaHus NP NOJArOTOBKE KBAITU(DPHUIIMPOBAHHBIX PAa0OUUX U CITyKaIUX.
[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero o61ero
oOpa3oBaHusA, MPEABIBISIEMBIX K CTPYKTYpE, COIEPKaHUIO M pe3ysbTaTam
OCBOCHHS Y4YeOHOM NMCHMIUIMHBI «XHUMHS», ¢ ydeToMm llpuMepHOil OCHOBHOI
o0Opa3oBaTeIbHOM MpOrpaMMbl CpeaHero ooimero o0pa3oBaHus, OJ00pPEHHOM
pemieHreM (QeaepasbHOr0 y4eOHO — METOAMYECKOro OOBEIMHEHUS MO 00IIeMy
obpazoBanut (mpotokon ot 28.06.2016 Ne 2/16 — 3), B COOTBETCTBUH C
PekoMeHiaius M 10 OpraHU3alldy MOJYyYeHHUs CpeaHero oomero oOpa3oBaHus B
npenenax OCBOCHMsI 00pa30BaTENIbHBIX MPOTrpaMM CpeaHero NnpodecCHoHaILHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHHS C y4eTOM TpeOOBaHUIA
denepanbHbIX TOCYJApCTBEHHBIX O0PAa30BaTENbHBIX CTAHAAPTOB M MOJIy4aeMOil
npodeccud WM CHEeNHAIBHOCTH CpeaHero mnpodeccroHaabHOTO 00pa30oBaHUS
(mucemo [lemapTameHTa TOCYAapCTBEHHOW TOJUTHKA B cdepe MOATOTOBKU
pabouux kaapoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259).
PaGouas mporpamma OpHEHTHpOBaHA Ha JOCTHIKEHHUE CIEAYIOIHUX IIeJei:-
(GopMupoBaHHE  YMEHHUS OILIEHHBATh 3HAYUMOCTb XHUMHUYECKOIO 3HAaHUS IS
Ka)KJJOr0 Y€JIOBEKA;

- (opMHUpOBaHUE LEIOCTHOIO MPEACTABICHUS O MUPE U POJIM XUMHUH B CO3AAHUU
COBPEMEHHOI €CTECTBEHHOHAYYHON KAPTUHBI MUPA;

- (opmupoBaHre yMEHHS OOBICHATH OOBEKTHI W MPOLECCHl OKPYXKAIOUIeH
JNEUCTBUTEIIBHOCTU: MTPUPOAHON, COUUAIIBHOM, KYJIbTYPHOU, TEXHUYECKOU CPEIBI,
UCIOJIB3YS ISl TOI0 XUMUYECKUE 3HAHMS;

- pa3BUTHE YMEHUH pa3nuyarth (AKTbl M OLEHKH, CPAaBHUBATh OLIEHOYHbBIE

BBIBOAbI, BHACTbL HX CBA3b C KPUTCPpUAMH OLCHOK H CBA3b KPUTCPHUCB C



ONpEJENICHHON CHCTEMOM LEHHOCTEeH, (OpMynHpoBaTh W  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

- mpuoOpeTeHue OTIbITA pa3HOOOpa3HOl  AESITENbHOCTH, TIO3HAHUA H
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAIBbHOE 3HAYCHUE IS
pPa3IMYHBIX BHUJIOB JACSITEIBHOCTH (HABBIKOB pEIICHUS MPOOJIeM, MPHUHITHS
pelieHuii, moucka, aHaiau3za U o0paboTKu HWHGPOPMALMK, KOMMYHUKATHBHBIX
HABBIKOB, HaBBIKOB HW3MEPEHUN, COTPYJHUYECTBA, OE€30MACHOTO OOpallEHUs C

BCIICCTBaAMU B HOBCCI[HCBHOfI )KI/IBHI/I).



2. OBIIIAS XAPAKTEPUCTUKA YUYEBHOM JUCHUTILJIUHBI

X¥UMHST — 3TO HayKa O BEIIEeCTBAaX, MX COCTaBE U CTPOCHUH, CBOMCTBAX W
NPEBPAICHUAX, 3HAYCHUH XHMHYCCKUX BEIIECTB, MATCPUAJIOB W IPOIECCOB B
IPAKTUYCCKON IeITeTLHOCTH YeIOBEKA.

Conepxanue 001e00pa3oBaTeIbHON yUueOHOW AUCIUIUIMHBL  «XUMUS»
HAIIPaBJIEHO HAa YCBOCHUE O0YYAIONIMMHUCS OCHOBHBIX MOHSATUM, 3aKOHOB U TEOPUIL
XMMWH; OBJIAJICHUE YMEHUSIMH HAOJI0JaTh XUMUYECKHUE SIBJICHUS, TPOBOIAUTH
XUMHYECKUH DKCIIEPUMEHT, TPOU3BOJMTH pPAacUeThl Ha OCHOBE XUMHUYCCKUX
(GbopMyJT BEIIECTB M YPAaBHEHUH XMMHYECKUX PEaKITUH.

B mpomecce u3ydyeHHMS ~XMMHM @y OOYyYaromIUXCS  Pa3BUBAIOTCS
M03HABATEILHBIC MHTEPECHl W MHTE/UICKTYaJIbHbIC CITIOCOOHOCTH, TOTPEOHOCTH B
CaMOCTOSITCIbHOM TIPHOOPETCHHS 3HAHWA 10 XHWMHU B COOTBETCTBHH C
BO3HUKAIONIUMHU  JKU3HCHHBIMH  TIpoOJeMaMHu,  BOCHHUTBIBAeTCS  OCpEKHOE
OTHONICHHUS K MpUpOjie, TOHUMaHUE 370pPOBOro o0pa3a >KHU3HH, HEOOXOIUMOCTH
NpeyNpeskIeHUs SBICHUN, HAHOCSIINX BPE/l 3I0POBbIO U OKPY>KAIOIIeH cpefe.
OHu ocBaMBalOT MPUEMBI TPAMOTHOT0, 0€30MAaCHOT0 MCIOJIb30BAHUS XUMHUYECKUX
BEIIECTB M MAaTEpHAIOB, NPUMEHSEMBIX B OBITY, CEIbCKOM XO3SMCTBE M Ha
IPOU3BO/ICTBE.

[Ipu cTpykTypupOBaHMHM COJACpPKAaHHS OO0Ie00pa3oBaTEILHON yUeOHOM
TUCIUIUIMHBL 11 TPO(EeCCHOHANBHBIX  00pa3oBaTENbHBIX  OpPTaHMU3AIUH,
peanu3yomux o0pa3oBaTeIbLHYIO MPOTpaMMy CPeaHEro olmero oOpa3oBaHHs B
npenenax ocBoeHuss OIIOIT CIIO na 6aze ocHOBHOro oOImero o6pa3oBaHws,
YUHUTHIBAIACH OOBEKTHBHASA pPEAIbHOCTh — HEOOJBIION O00BEM  YaCOB,
OTIIYIICHHBIX HA U3YYCHHE XUMHH M CTPEMJICHUE MAaKCHMAJIbHO COOTBETCTBOBATH
uaesM  pa3BuBamomiero  oOyudeHus. [loaToMy  TeopeTHUecKue  BOMIPOCHI
MaKCHUMaJIbHO CMEIIEHbl K Hadaly W3Y4YeHHUS JIUCHUIUIMHBI, C TEeM YTOOBI
NOCTIEAYIOMHN (HaKTHUYECKU MaTepuan paccMaTpUBAJIICS HAa OCHOBE HM3YyYCHHBIX
Teopuid. Peanmzanus neayKTUBHOTO TOIXO0/Ma K M3YyYEHHUIO XUMHUU CIOCOOCTBYET

Pa3BUTHIO TaKHX JIOTHYCCKUX onepaunﬁ MBIINIJICHUSA, KaK aHaJlIu3 "N CHHTC3,



0000IIeHne UM KOHKpEeTH3alusi, CpPaBHEHUE U aHaJorus, cUcTeMaTu3alus u
Kjaccudukanus u ap.

W3ydyenne xumMuu B mpodeccuoHaNbHBIX 00pa30BaTeNbHBIX OpPraHU3alUsAX,
peanu3yromux o0pa3oBaTeIbHYIO MPOrpaMMy CpPeIHero oliiero oOpa3oBaHUs B
npenenax ocsoeHus: OIIOII CITIO na 6a3e ocHOBHOro 0011ero 00pa3oBaHusi, UMEET
CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT mpoduias npodeccuoHaIbHOrO
oOpa3zoBaHus. DTO BBIpaXaeTCs B COJACPKAHUM OOYyYEHHUs, KOJUYECTBE YacCOB,
BBIJICIIICMBIX Ha WM3YYEHHUE OTJACIBHBIX TEM IMPOTPAMMBI, TIyOMHE WX OCBOCHHS
oOydarouuMucs, o0beMe U XapakTepe MPaKTHUYECKUX 3aHATHH, BUAAX
BHEAYJAUTOPHOM CaMOCTOSITEIbHON PabOThI CTYJEHTOB.

IIpu ocBoenun mnpodeccuit CIIO ecTecTBEHHO-HAYYHOTO MPOQPUIIS
npodeccuoHaIbHOr0 00pa3oBaHus XUMUsl u3ydaercs Ha 0a3oBoM ypoBHe PI'OC
cpeaHero oo01Iero oopa3oBaHus.

B conepxannn y4eOHOIN AUCIUIIINHBI JUISI €CTECTBEHHO-HAYYHOTO MPOQHIIs
npodeCCUOHATBHO 3HAYMMBI KOMIIOHCHT HE BBIJIENICH, TaK KaK BCE €ro
coJiepKaHue SBISETCS MPOPUIBHO-OPUEHTUPOBAHHBIM U HOCUT MPO(PECCHOHATIBHO
3HAYMMBIN XapakTep.

B mpomecce wu3yueHus XUMHUH TEOPETUUYECKUE CBEICHUS JOIOJHSIOTCS
JEMOHCTpAlMAMH, JTAOOPATOPHBIMH ONBITAMH W TPAKTUYECKUMU 3aHITHIMHU.
3HAYUTETLHOE MECTO OTBOJUTCS XUMHUYECKOMY HKCIepUMEHTY. OH OTKpBIBAET
BO3MOKHOCTh (POPMHPOBATH Y 00YUaAIOIINUXCS CIIEIUATbHbBIE TPEIMETHBIC YMEHUS
paboTaTh C BELIECTBAMM, BBIMOJIHATH TPOCTHIE XUMUYECKHUE OIBITHI, YYUTH
0e30MacHOMY M 3KOJOTMYECKH TpPaMOTHOMY OOpallleHHI0 C BEIIECTBaMH,
MaTepHalaMy U MpolieccaMu B OBITY U Ha TTPOU3BOJICTBE.

Jlist opraHu3aIi BHEAYIUTOPHOW CaMOCTOSTENIBHON paOOThI CTY/ICHTOB,
opnaaeBatromux npodpeccusmu CIIO u cnenumanpHOCTIMH CIIO TexHHYECKOro u
€CTECTBEHHO-HAYYHOI'0 npodunen po¢heCcCUOHATIBHOTO o0pa3oBaHus,
NPEICTAaBIIEeH TMPUMEPHBIA TiepeueHb pedepaToB(I0KIAI0B), WHANBUIYATBHBIX
IPOEKTOB.

B mpormecce u3ydeHuss XumMuu BaXHO (HOPMHUPOBATH HHPOPMAITHMOHHYIO

KOMIIETEHTHOCTh OOyuwaromuxcs. [loatoMy mpu opraHuzaiuu cCaMOCTOSITEIbHON



paboThl HEOOXOIMMO aKIIEHTUPOBaTh BHUMAHHE OOYYAIONIUXCS Ha TIOMCKE
uH(popMalMu B CpeacTBax MaccMmenua, MHTepHere, yuyeOHOM M crnenualbHOU
JUTEPAType C COOTBETCTBYIOIHUM O(DOPMIIEHHUEM U IIPEICTABICHUEM PE3YIIHTATOB.
N3yuyenue o61eoOpa3zoBaTeibHON YUEOHOM AUCIUIUIMHBI «XUMUS» 3aBEPIIACTCS
NOJIBEICHUEM UTOrOB B (pOpME 3K3aMEHA B paMKaxX MPOMEXKYTOYHOW aTTeCTallUU
ctynenToB B mpouecce ocBoenus OIIOIT CIIO ¢ momyyeHuem cpenHero oOIero
obpasosanus (ITIIKPC).

O0beM y4eOHOM IMCUUIIMHBI M BUIbI Y4e0HOIl pa0doThl.

Bua yueOHoii paGoTbl Konuuec
meo uacos
MakcumajibHasi yyeOHasi Harpy3Ka (Bcero) 194
Oobs13aTesqibHAs ayIUTOPHAsI ydyeOHAasi HATPY3Ka (Bcero) 194
B TOM YHCIJIE:
abopaTOpHBIE 3aHATHS 16
MPAKTUYECKHUE 3aHATUS 12
Hrorosas arrecrauus B (QopMe dK3aMeHa
Cucrema OLCHKU JOCTHIKXCHUA PE3YJIbTAaTOB I10 AUCHUITIITUHE

Y In.14 Xumusi, COCTOUT U3 TEKYIIEr0 KOHTPOJISL IO TEOPETUUECKOMY MaTepHaly,
OILICHOK 3a JIabopaTopHble (WM MpakTUYeckue) paboThl, TECTUPOBAHHUSA, & TAKKE

BBIIIOJTHCHU O6y‘-IaIOHlI/IMI/ICH JOMAalITHHUX Ba,Z[aHI/Iﬁ N MTHINBUAYAJIBbHBIX ITPOCKTOB.

OcHoBHBIE NOKA3aTeJIH

PesyabTaTsl ®opMbI M MeTOAbl KOHTPOJA H
OLICHKH pe3yJabTaTa M HX

o0y4eHust OLICHKH Pe3yJIbTATOB 00y4YeHUs
KPHTEepUH

ChopMupoBaHHOCTD M3naraer ocHOBHbIC MOHATUSA | ODPOHTAIBHBIL  OIPOC,  TECTOBBIE

IIpEICTaBICHUN o|u  GopMylIupyeT  3aKOHBI | 3aJaHUS. Texymnii KOHTPOJIb:

MecTe XUMHH B | XUMHUMH, pe3yJIbTaToB BBIITOJTHEHHS

COBPEMEHHOM [lonumaer wu  ucnoab3yer n1abopaTopHbIX

Hay4yHOU KapTHHE | CHENUATbHBIE  MPEIMETHBIE | /TPAKTHYECKMX/CEMUHAPCKHX

MUpa; MOHUMAHKE | YMEHHUS: BBIMOJIHAECT MPOCThbie | 3aHATHH. OUEHKa WHIMBUIYAIbHBIX

posn XUMHH B | XUMHYECKHE OIBITHI, | TPOCKTOB. TOroBEI KOHTPONb Ha

hopmuposanun GesomacHO M 9Komormdecky | IK3aMCHE.

Kpyrosopa U | rpaMoTHO oOOparaercs c

(yHKIHOHATBHOM BEIIECTBAMH, MaTepuagaMu U

I'PaMOTHOCTH poueccaMu IpU  PEIICHUU

HCIIOBCKA A | mpakTUYEeCKUX 3a1ad.

pelieHns

MIPaKTUYECKUX 3a4a4;

Bianenue Wznaraer u  ¢opmynupyer | DpoHTalbHBI  ONpPOC,  TECTOBBIE




OCHOBOTIOJIATAlOLIUMH
XUMHYECKUMU
MTOHATHUSIMH,
TEOpUSMH, 3aKOHAMU
U 3aKOHOMEPHOCTSAMM;
YBEPEHHOE
M0JIb30BaHKUE
XUMHUYECKOU
TEPMHHOJIOTUEN 5

CHUMBOJIMKOM

OCHOBOIIOJIAT AIOLIHE
XUMHNYCCKHUEC IIOHATUA u
3aKOHBl.  AHanu3upyeT H
YBEPEHHO

XUMHUYCCKYIO TCPMUHOJIOTUIO

MpUMEHSET
U CHMBOJIMKY, OIEpUpPYET
HOHATUSIMH YIIIEPOIHBIN
(byHKIMOHATBHAS
rpyImna, i30MepHus,

T'omonorus.YcranaBiuBaet

CKEJIET,

3aBUCUMOCTD CBOWCTB

XUMHNYECKHX BCIICCTB oT

CTPOCHHUS aTOMOB
00pa3yromux UX XUMHUUYECKUX
3JIEMEHTOB.

XapakTepu3yeTr  BaKHEUILIHE
TUIIBI XUMHUYECKHX CBSI3CH W
OTHOCHUTEIIBHOCTH 3TOM
THUTIOJIOTHH.
OObsicHsIET 3aBUCUMOCTh

CBOMCTB BEIIECTB OT UX

cocTaBa u CTPOCHUS
KPUCTAJUTMYECKUX PEHIETOK.
dopmynupyer

ITOJIOKCHUA

OCHOBHbIE
TEOpUHn
AJIEKTPOJTUTUUECKON
JMCCOLIMAlluU u
XapaKTEePUCTUKY B CBETE ATOU
TEOpPUH CBOMCTB
OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COCAMHEHUI.
dopmynaupyet OCHOBHBIE
MOJIOKEHUS TEOpUHU
CTpOCHHS
OpPraHUYECKUX COEAUHEHUU U
XapaKTePUCTHKY B CBETE ATOM
TEOpPUU CBOMCTB OCHOBHBIX

KJ1aCCOB

XHUMHNYCCKOT'O

OPTraHUYECKUX
COEIUHEHUI.

3alaHus. Texymun

pe3yNbTaTOB

KOHTPOJIb:
BBITTIOJTHCHU A
1a00paTOpHBIX
/MpaKTUYECKUX/CEMHUHAPCKHUX
3aHATUNA. OlLleHKa WHAWBUAYaJbHBIX
IpOeKTOB. MTOroBbli KOHTPOJIbL HAa
JK3aMEHE.

Bnanenue oCHOBHBIMU
METOJIaMHU  Hay4HOTO
MMO3HAHUS,
HCIOJIb3YeMbIMU B
XUMHH:

HaOJIIOICHUEM,
OIMCAHHEM,
HU3MEpEHUEM,

BocnpousBogur ~ OCHOBHBIE
HOHATHUS, MHCIIOJB3yEMbIE B
XMMUHU, TPU HAOIIOJCHUU 3a
JEMOHCTpalen u
OPOBEIEHUEM  XUMHYECKUX
9KCIIEPUMEHTOB u
7a00paTOPHBIX  OMBITOB
TabopaTOpHBIX paboTax u

Ha

011poc,
pelenue
Texymmui
BBIITOJIHCHUA

TECTOBBIE
MPOOGIEMHBIX

@poHTaIBHBIN
3a/1aHus,
CUTYyaLui.
OIlEHKa
pe3ybTaToB

KOHTPOJIb:

TECTOB,
BBIITOJTHCHU S
71a00paTOPHBIX/MIPAKTUYECKUX/CEMUHA
PCKHX 3aHATHUI. Onenka

HHAUBUAYAJIbHBIX IIPOCKTOB.




AKCIIEPUMECHTOM;
yMEHHE
00OpabaThIBaTh,
0OBSICHITH
pe3ysIbTaThI
MIPOBEICHHBIX OTIBITOB

NPaKTUYECKUX 3aHATHUSX.
CucremaTu3upyeT H3MEpPEHUs
U pPe3yabTaThl MPOBEICHHBIX
OTIBITOB. Y CTAaHABIIMBAET CBS3b
IPUMEHEHHS XUMUYECKUX

3HaHUHU pu pelLIeHun

IMMPAKTUYCCKUX 3a1a4.

WTOroBslii KOHTPOJIb HA YK3aMEHE.

u AcJ1aTh BBIBOIbI,
TOTOBHOCTH u
CIIOCOOHOCTh
MIPHUMCHSATH METOAbI
[IO3HAHUSA npu
peueHnn
IMPAKTUYCCKUX 3aaa4,
CdopMHupoBaHHOCTH
YMCHUA JaBaTb
KOJIMYCCTBCHHBIC
OLICHKHN u

IMPOU3BOJUTH PACUCTHI

110 XUMHNYECCKUM
dbopmynam "
YPaBHEHUAM

Hnmoctpupyer,

000CHOBBIBAET U aHAIU3UPYET
IMMOJIYYCHHBIC 3HAHUSA YMCHHUEM
1o

IIPOU3BOJUTDH PacucCThI

XUMHUYECKUM  (opmyrnam u

YpaBHEHUSIM.
Hcnonb3oBanue B yueOHOU U
npohecCuoHATBHOU

e TETHHOCTH

XUMHYECKUX TEPMHHOB U
CUMBOJIMKH.

Bocnpoussoaut Ha3BaHue
U3YYEHHBIX  BEIIECTB IO
TPUBHUAIBLHON WU
MEXKIYHAPOJHO U

HOMCHKJIATYpE H OTpPaKCHUEC
COCTaBa JOTHUX COCI[I/IHGHI/Iﬁ C

Pemienue 3amad Ha omnpeneneHue
MacChl BEIIECTBA B
pactBope. Tekymunii KOHTPOJIb: OlLieHKa
BBITNIOJIHEHUSI TECTOB,PE3YJILTATOB
BBIIIOJTHEHUS] IPAKTUYECKUX 3aHATHM.

OneHka MHAWBUIYaTbHBIX MPOEKTOB.

WTOroBBIN KOHTPOJIb HA DK3aMEHE.

IIOMOIIILIO XUMHYECKUX

dbopmyit.

OTtpaxkaet XUMHUYECKHE

MIPOIIECCHI C IIOMOIILIO

ypaBHEHUH XUMHYECKUX

peakiuii
Bnagenue npaBunamu | [lemoHCTpHpyeT BiagcHue | OpoHTAIBHBIA ~ ONPOC,  TECTOBBIC
TEXHUKHU npaBUjIaMu TEXHUKHU | 3aJaHUs,  PEIICHHE  IPOOICMHBIX
0e30MMacHOCTH npu | 6e30macHOCTM W OcBoeHue | cutyanuil. Tekymuii  KOHTpolb  Ha
HCIIOJIb30BAHUH IPUEMOB IPaMOTHOTO, | 1a00paTOPHOM 3auaTud. OleHKa

XUMHWYCCKHUX BCIICCTB,

0€30MacHOTO  MCIOJIb30BAHUS

XUMHUYCCKUX BCIIICCTB Ha
Ha60paTOpHLIX 3aHATUAX.
.Beinonuser XUMHWYCCKHEC
OKCIICPUMCHTBI B IIOJHOM
COOTBETCTBHUH

C IIpaBUJIaMH 0€30ITaCHOCTH.

VHJIUBUyAJIbHBIX IIPOEKTOB.
NTOroBsiii KOHTPOJIb HA 3K3AMEHE.




[TpoBoaut Habro1eHuE,

¢puxcanuio U  ONMCaHUE

pe3ybTaTOB IIPOBENECHHOIO

DKcnepuMeHTa
CdhopmupoBanHOCTH [IpousBoaut @pOoHTaIBHBIA ONPOC, MHUCHbMEHHBIN
COOCTBCHHOM IMO3HUIMHU | CAMOCTOSTEIbHBIN IIOUCK OIIPOC, TECTOBBIC 3aJaHUS.
0 OTHONICHUIO K | XUMHUYECKOH MH(OpPMALIIH Texymuuit KOHTPOJIb: OIICHKA
XUMHUYECKON c WCIIOJIB30BAHUEM | pLimoiHenms TECTOB. Onenka
nH(popManuy, Ppa3IMYHBIX MCTOYHUKOB |y /iHBHyanbHBIX IIPOCKTOB.
T0JIy4aeMoH 3 | (HayqHO-IOMYIIAPHBIX HTOroBsIil KOHTPOJIb HA HK3aMEHE.
Pa3HbIX UCTOYHUKOB. | U3JAaHUN, KOMIIBIOTEPHBIX 0a3

JAHHBIX, pecypcoB

WNurepuera).

Hcnone3yer KOMIBIOTEPHBIE
TEXHOJIOTUH U1l 00paboTKU
U Tepejayd  XMMHYECKOU
nHpopmanuu u ee
MIPE/ICTAaBICHUH B Pa3IUYHbIX
dopmax.  AHamuzupyer U
CUCTEMAaTU3UPYET

XUMUYECKYI0  HMH(POPMAIHIO

MOJYyYCHHYIO W3 CpelCTB
MaccMmenma, Hutepnere,
yaeOHOW W CIENHAIbHON
JUTEpATypeE.

NuauBuayanbHbli TPOEKT - ocobas ¢opMa opraHuzanuu 00pa3oBaTebHON
NeATeIbHOCTH oOydarmuxcst (ydeOHOe HCCIIeIOBaHUE WIM YYCOHBIM IPOEKT).
['maBHOM OTIIMUUTENIBHOM OCOOEHHOCTBIO METO/1a MPOEKTOB SIBIIICTCS 00yUCHHE Ha
aKTUBHOW OCHOBE, Yepe3 IeJecoo0pa3Hyl0 NeATeIbHOCTh YYEHHMKA, KOTOpas
COOTBETCTBYET €ro JUYHBIM HUHTEpecaM. B OCHOBE 3TOro MeTo/a JEKUT pPa3BUTHE
MO3HABATEIBHBIX  HABBIKOB  OOYyYalOIMIMXCS,  YMEHHW  CaMOCTOSATEIHHO
KOHCTPYHUPOBAaTh CBOM 3HAHHWSA, YMEHUN OPUEHTHUPOBATHCS B HMH(POPMAIMOHHOM
IPOCTPAHCTBE, PA3BUTHE KPUTUUYECKOTO W TBOPUYECKOTO MBIIUICHUS. MeTtoa
IPOEKTOB  BCErJja OpPUEHTHUPOBAH HA  CAMOCTOSATENbHYIO  J€ATEIbHOCTD
0o0y4JaromuXxcs - MHAWBUIYATbHYIO, TAPHYIO, TPYIIIIOBYIO, KOTOPYIO 00 ydaroImrecs
BBIMIOJIHSIFOT B TEUEHHE OMNPEACICHHOr0 OTpe3Ka BpeMEHU. Meroa MNpOeKTOB

BCETJIa MPEIoiaraeT pelueHrue Kakon-T1o mpoOIeMbl.




B paboueli mporpamme omnpeneneHa NpUMEpPHAs TeMaTHKa WHIMBUIYaJbHBIX
MIPOEKTOB, HO UX OKOHYaTeJbHas (HOPMYIUPOBKA 3aBUCUT OT JIMYHOIO
MO3HABATEIBHOTO MHTEpeca OOY4YaroIIerocs, CTENEeHH €ro MOATrOTOBJIEHHOCTH H
BOBJICYEHHOCTHU B U3Y4YECHUE AUCLUILINHEI.

IIpumepHbie TeMbl pedepaToB (I0KIAA0B), HHIAMBUAYAJbHbIX IPOCKTOB.

buorexHonornss u reHHas  HUHXKeHepus —  TexHonoruu  XXI  Beka.
HaHoTrexnosorus, Kkak MPUOPUTETHOE HAaNpaBICHUE pPa3BUTHUS HAyKU U
npousBoscTBa B Poccuiickon denepanuu.

CoBpeMeHHBIE METO/IBI 00€33apakMBaHUS BOJIBI.

ANIOTpPONUS METAJIIOB.

Kuznp u nesarenpHocts .M. Menpaeneena.

«IlepuoanueckoMy 3aKoHy OynyIiee He TPO3UT Pa3pyILICHUEM. .. »

Cunre3 114-ro »snemeHTa — TpUyMd POCCUNUCKUX (DUIUKOB-AIEPIIHKOB.
H3oTomnsl Bogopoaa.

Hcnonp3oBaHue  paguOaKTUBHBIX  H30TONOB B TEXHUYECKHUX  LIEJAX.
[Ina3ma — yeTBepTOE COCTOSIHUE BEILIECTBA.

Amop@dHBI€ BellecTBa B MPUPOJIE, TEXHUKE, OBITY.

Oxpana OKpY>Karouien cpenabl oT XUMHUYECKOTO 3arpsi3HEHUS.
KonmnuecTBeHHBIE  XapaKTEPUCTUKW  3arpsi3HEHUS  OKPYXKAIoWIe  Cpebl.
[Ipumenenue  TBepmoro W rasooOpasHoro  okcuma  yriaepoma  (IV).
3amura 030HOBOTO JKpaHa oT XUMHUYECKOTO 3arpsA3HEHUS.
['pybonucnepcHple  cHCTeMBl, WX KJIacCU(PUKAIMUS U  HCIOJIb30BAHHE B
npodecCHOHATBHON NeITeTEHOCTH.

KocMmernueckue renu.

PacTBOpBI BOKpYT HAac.

Turbl pacTBOPOB.

Bopa kak peareHT u cpea sl XMMHUecKoro npouecca. JKu3Hp U A€ TEIbHOCTh
C.Appenuyca.

Bknag oTe4ecTBEHHBIX YYEHBIX B pa3BUTHE TEOPUHU  DICKTPOJIUTHUYECKOU

Aucconuanmnu. yCTpaHeHI/Ie KCCTKOCTH BOABI HA ITPOMBIINIJICHHBIX ITPCAIIPUATHAX.



CepHas KuciioTa — «xJ1Ie0 XUMUYECKON POMBIIILIIEHHOCTH.

Hcnonp3oBaHne MUHEPAIBHBIX KUCJIOT HA MPEANPUSATUAX PA3TUYHOTO MPOQUIIS.
Hcropus runca.

[ToBapeHHast COJIb KAK XUMHYECKOE ChIPHE.

MHoronukuii kapOOHAT KaJbIUsi: B MPUPOJE, B MPOMBIIIJIEHHOCTH, B OBITY.
Peakiiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupTtyansHoe MoieIMpoBaHNEe XUMUYECKUX MTPOLECCOB.

DIEKTPOIU3 pacTBOPOB AJIEKTPOIUTOB.

DIEKTPOIU3 pacIIaBOB JIEKTPOJIUTOB.

[IpakTryeckoe NpuUMEHEHUE SJEKTpoau3a: padUHUPOBAHUE, TaTbBaHOIUIACTHKA,
rajbBaHOCTETHUA.

Hctopus nmonydeHus U IpOU3BOICTBA AITFOMUHUA.

DNEKTPOIUTUYECKOE TTOJTyUeHHE U paUHUPOBAHUE ME/TH.

Kuznp u nearenbHoCcTh 1. JIPBH.

Ponb MeTamioB B HICTOPUU YEIOBEUECKOM IUBUIIM3AIIUY.

HcTtopus ore4ecTBEHHOW YE€PHON METAILTYPrHUH.

CoBpeMEHHOE METAITYPTHYECKOE TPOU3BOICTBO.

HcTopus oreyecTBEHHON [IBETHOM METAJLTYPTHUH.

Ponp MeTanioB u criaBoB B HAYYHO-TEXHUUYECKOM MPOrpecce.

Koppo3sust MmeTasinoB 1 criocoObl 3aIIUTHI OT KOPPO3HH.

WNuepTHBIE MM OJIaropoIHbIE Tas3bl.

Posxnarorye conn - raJoreHsl.

Hctopus mBenckou CIIHYKH.

Ucrtopus BO3HHUKHOBEHUS 151 pa3BUTHSA OpraHUYeCKOn XUMHH.
Kuznb u gearenbHocth A.M.byTtieposa.

Butanusm u ero kpax.

Posnb oTeduecTBEHHBIX YUYEHBIX B CTAHOBJICHUHU U PAa3BUTUHA MUPOBOW OPraHUYECKOU
xumud. COBpEMEHHbIE TMPEJCTABICHUS O TEOPUU XUMHUUYECKOTO CTPOCHHUSI.
DKOJIOTUYECKHE ACIIEKThI VCTIOJIb30BaHUsA YTJIEBOJJOPOJHOIO CBIPBSL.
DKOHOMHYECKHE ACIEKTHl MEXKAYHAPOJIHOTO COTPYJHUYECTBA MO MCIOJIB30BAHUIO

YTJI€BOJOPOIHOIO ChIPHSL.



Hctopust OTKphITHA M pa3pabOTKH Ta30BBIX M HE(TAHBIX MECTOPOXKICHUN B
Poccuiickont @enepannm.

XuMusi  YIJIEBOJOPOAHOTO  ChIph W Mos  Oyaymas — mpodeccusi.
VYT11€eBOOPOAHOE TOIIMBO, €r0 BUJIbI U HA3HAUECHHUE.

CuHTeTHUECKHE  KAydyKd: HCTOpHs, MHOroobpasue ¥  TEpPCIEKTHUBBHI.
Pe3nHoTEeXHUYECKOE IPOU3BOJICTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM MpOrpecce.
CBapouHOe POU3BOACTBO U POJIb XMMUU YTIEBOJOPOIOB B HEM.

HedTs u ee TpaHCIIOPTHPOBKA KaK OCHOBAa B3aMMOBBITOJHOTO MEXIYHAPOJIHOTO
COTPYIHUYECTBA.

HuTpatsl 1 HUTPUTHI B OBOIIAX.

KucnoTs! B Hale Ku3Hu.

AyrmeHTanum.

[TurmMeHTHBIC MIATHA (KpackKa).

KOppOSI/IH JKCJIC3a B PA3JIMYHBIX CPpCaax.

TeMbl KOHCYJIbTALMH
KonnuecTBeHHBIE XapaKTEPUCTUKH 3arpsI3HEHUS OKPYKAKOLIEN CPEBI.
[Tpumenenue TBepaOro u razoodpaszHoro okcuaa yriaepoaa (IV).
Tursl pacTBOPOB.
Boja kak peareHT u cpefa 1uisi XMMHYECKOT0 Mpolecca.
YcTpaHeHue )KeCTKOCTH BOJIbI Ha IPOMBILUICHHBIX NPEATIPUATHSIIX.
[ToBapeHHas COJIb KAK XUMHYECKOE ChIPHE.
Muoronukuii kapOOHAT KalbllUi: B TMPUPOJIC, B MPOMBIIUICHHOCTH, B OBITY.

Peakuuu ropeHust Ha MPOU3BOJCTBE U B OBITY.



3. MECTO JUCIIMIIVIMHBI B YYEBHOM IIJIAHE

VYyeOHast AMCUMIUIMHA « XUMUSD» ABIAETCS y4EOHBIM MPEIMETOM O BBIOOPY
u3 o0s3aTenbHOl mpeameTHol obnactu «EcrectBennbie Haykun» PI'OC cpegnero
o01iero oOpazoBaHus.

B yue6npix mnanax IITIKPC mecto yueOHOU AMCHUIUIMHBI «XUMHUS» — B
cocTaBe 0011e00pa30BaTENbHBIX YUEOHBIX AMCIMIUIMH MO BBIOOPY, (POPMUPYEMBIX
u3 o0s3arenpHbIX npeaMeTHbIX obiacteit I'OC cpennero obuiero odpa3zoBaHus,
st npodeccuit CIIO unu cneunansHocTedt CIIO cooTBetcTBYyMOMIEro mpodus

npodeccroHaIbHOr0 00pa3oBaHMUS.



4. PE3YJIbTAThBI OCBOEHUA YUYEFHON JUCIUIJINHBI -
JIMYHOCTHBIE, METAIIPEAMETHBIE, ITPE/IMETHBIE.

OcBoenne conaepxkanust yuyeOHoM nucuuruimabsl Y/JIn. 14 Xwumus obecrieunBaeT
JOCTUXKEHUE CTYJIEHTaMU CJIEAYIOIIUX Pe3yJabTATOB:

JIMYHOCTHBIX:

- YyBCTBO TOPJOCTU M YBAXKEHUS K HCTOPUU U JOCTHIKEHHSIM OTEYECTBEHHOMU
XUMHUYECKON HAYKU;

- XUMUYECKHU TPaMOTHOE TMOBEICHUE B MPOPECCUOHATBLHON JAESATEILHOCTU U B OBITY
npu oOpalieHHd ¢ XUMHUYECKMMHU BEIIECTBAMM, MaTepHallaMd U TPOIIECCaMU;
- TOTOBHOCTh K TIPOJIOJIKEHUIO OOpa30BaHMS M TMOBBIINICHUS KBaTU(PUKAIUA B
n30paHHON MPO(ECCHOHANBHON NESITEbHOCTH M OOBEKTHBHOE OCO3HAHHUE POJIH
XUMUYECKH KOMIIETCHITUN B 3TOM;

- YMEHHME UCIOJb30BaTh JIOCTUXKEHUS COBPEMEHHOM XMMHUYECKOW HAyKH H
XUMUYECKUX TEXHOJOTUNM JJIi TIOBBIIMICHUS COOCTBEHHOT'O MHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCHOHANBHOM EeATeTbHOCTH;

MeTanpeaIMeTHbIX:

- HWCMOJIB30BaHHE PA3NIMUHBIX BUOB MO3HABATEJIHHOU NIEATETBHOCTH U OCHOBHBIX
MHTEIJICKTYaIbHBIX ONepanuii (MOCTAHOBKU 3aaaud, (HOPMYIUPOBAHUS THUIIOTE3,
aHanM3a M CHUHTE3a, CpaBHEHMs, OOOOIICHMS, CHUCTEMATU3AlMM, BBISIBICHUS
PUYUHHO-CIIEJICTBEHHBIX CBA3EH, MOMCKA aHaJIOroB, (POPMYJIUPOBAHUS BHIBOJIOB)
JUTSL PEIIeHUs TOCTaBIEHHOM 3a/ayi, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(HaOdrOZIeHUsI, HAYYHOTO OKCIEPUMEHTA) JUIsi HW3YYCHHsS] PAa3IMYHBIX CTOPOH
XUMHYECKUX OOBEKTOB M TPOILIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIMMOCTH
CTAJIKUBATHCA B MpodecCuoHaIbHOU chepe;

- HWCIONB30BAHWE PA3JIUYHBIX HMCTOYHUKOB JUIsI TOJNYYCHHS XUMHUYECKOU
uH(pOpMAIIK, yYMEHHE OIICHHTHh €€ JOCTOBEPHOCTHh JJI JOCTHKEHUS XOPOIIMX
pE3yNbTaToOB B MpodhecCuoHaNbHOMU cepe;

npeJIMeTHBIX:

- c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3ULMUU MO OTHOIICHUIO K XUMHUYECKOU

nHpopMalMK, TOJYy4yaeMOM U3 pPa3HbBIX HCTOYHUKOB;- C(HOPMHUPOBAHHOCTH



IIPEICTABICHUM O MECTe€ XUMHUM B COBPEMEHHOW HAy4YHOW KapTUHE MHPA;
MOHMMAaHUE pOJIM XUMUHM B (HOPMHUPOBAHUU Kpyro3opa M (PyHKIHOHAIBHOUN
IPaMOTHOCTH Ye0BeKa I pelLIeHus IIPAKTUYECKUX 3a/1ad4;
- BJIAJICHUE OCHOBOIIOJIATAIOIIUMHU XUMHUUYECKUMU MOHATUAMU, TEOPUAMU, 3aKOHAMU
U 3aKOHOMEPHOCTSIMU;YBEPEHHOE II0JIb30BAHUE XUMMYECKOW TEPMHUHOJIOIMEH U
CHUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMU METOJAMU HAy4YHOI'O IMO3HAHUs, UCIIOJIL3YEMBIMU B XUMHUU:
Ha0JII0ICHUEM, ONMCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHUE 00pabdaThiBaTh,
OOBSACHATH PE3YNbTATHl MPOBEJECHHBIX ONBITOB M JENIaTh BBIBOJABI; TOTOBHOCTh U
CIIOCOOHOCTh NMPUMEHATh METOJbl MO3HAHUS NPHU PEUICHUU MPAKTHUECKUX 3ajaad;-
c(OpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHBIE OLEHKUM M TPOU3BOJUTH
pacyeTbl MO XUMHYECKUM (OpMyJiaM U YypaBHEHMSIM;- BIAJICHUE TMpaBUIaAMU

TEXHUKH 0€30MMaCHOCTH IMpHU UCIIOJIB30BAHUH XUMHUYCCKUX BCUICCTB.

B mporpammy BKIIFOYEHO CoJiep KaHUE, HAMpaBJIeHHOE HAa (hOPMHUPOBAHUEC Y
CTYJIEHTOB KOMIIETEHIIMH, HEOOXOMUMBIX Ui kadecTBeHHOro ocBoeHust OIIOTI
CIIO na 6a3e ocHOBHOro 00I1Iero 00pa3oBaHMs C TOJYYEHUEM CPETHEro OOIIero
oOpa3oBaHus; MPOTrpamMMbl  MOATOTOBKH  KBAIM(PUIMPOBAHHBIX  paboyuX,
CITyKalluX:

OK 01. Bei6upats crioco0sl pernieHus 3a1ad npodeccuoHanbHON qeATeIbHOCTH,
IPUMEHHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Ocy1iecTBisITh MOUCK, AaHAJIU3 U UHTEPIIPETALINIO HH(HOPMAITUH,
HEOOXOIMMOM /IJIs BBITIOJIHEHHS 3a71a4 MPOPECCUOHAIBHON IS TEIIbHOCTH.

OK 03. IInanupoBaTh 1 peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATEHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaboTaTh B KOJUIEKTHBE U KOMaH/E, Y)PEKTUBHO B3aMMOIEHCTBOBATH C
KOJUTETaMH, pyKOBOJACTBOM, KITHEHTAMH.

OK 05. OcymiecTBasiTh YCTHYIO U MUCbMEHHYI0 KOMMYHUKAIIUIO HA
TOCY/IapCTBEHHOM SI3BIKE C YYETOM OCOOCHHOCTEH COMMAIIBHOTO U KYJIBTYPHOTO

KOHTCKCTA.



OK 06. IIpostBaATE rpak 1aHCKO-NTATPUOTUYECKYIO MTO3ULINIO, JEMOHCTPUPOBATh
OCO3HaHHOE MTOBEJICHNE Ha OCHOBE TPAJULIMOHHBIX 00IEYEIOBEYECKUX
LIEHHOCTEH.

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYXKAIOUIEH CPeJIbl, peCypCcoCOEepeKEHUIO,
3¢ (PEeKTUBHO 1€MCTBOBATH B UPE3BBIYAHHBIX CUTYALUSX.

OK 08. Mcnonb30BaTh cpeacTBa PU3NUECKON KyJIbTYPHI Il COXpaHEHUS U
YKpEIUIeHUs 310POBBS B Mpoliecce MPOPECCUOHATBHON AESTENbHOCTH U
NoJIIep>KaHUsI HEOOXOUMOT0 YPOBHS (PU3UUECKOM MOATOTOBICHHOCTH.

OK 09. Ucnonb3oBaTh HHOOPMAITMOHHBIE TEXHOJIOTHUU B MPOPECCUOHATIBHON
JeSTENbHOCTH.

OK 10. ITonbs3oBaThcs npodeccuoHaIbHON JOKYMEHTAIMEH Ha roCyJapCTBEHHOM
Y MTHOCTPaHHOM SI3bIKE.

OK 11. IInanupoBaTh NpeanpuHIMATEIbCKYIO AESTEIBHOCTD B

npodeccruoHaIbHOM cdepe.

5. COIEP)KAHUE YUEBHOM JJUCHUTIJIMHBLI C YYETOM MMPOPUIIA
INPOPECCHUOHAJIBHOI'O OBPA3OBAHUA

BBenenue. Hayunbie MeTO/bI MO3HAHUS BEIIECTB U XUMUYECKUX sIBICHHUM. Ponb
HKCIIEPUMEHTA ¥ TEOPUU B XUMHH. 3JHAUCHHE XUMHUU MPH OCBOEHUHU Tpodeccuii
CIIO u CIIeLIMATIbHOCTEN CIIO €CTECTBEHHOHAYYHOT O npodus

npodeccroHaILHOr0 00pa30BaHMS.
1. Oprannyeckasi Xumus
1.1. IlpeameT opraHu4ecKoOil XMMHUM.

Teopust CTpOE€HHUSI OPraHMYECKUX COEIMHEHUH. [IpeaMeTr opraHndecKor XHMUM.
[lonsiTue 00 OopraHM4ecKOM BellecTBE M opraHuyeckol xumuu. KpaTtkuii ouepk
VUCTOPUU PA3BUTHS OPraHUYECKOM XHMHH. BuTanu3sm © €ro KpylleHHe.
OcoOeHHOCTH CTpOEHUSI OpPTraHWYECKUX coenuHeHui. KpyroBopor yriepona B
npupojsie. Teopusi cTpoeHMsi opraHmveckux coeauHenuii A.M.byrtiaeposa.

HpeI(HOCBIJ'IKI/I CO3JaHHA TCOPHUU CTPOCHHUA. OCHOBHBIC MOJOXXCHUS TCOPHUU



ctpoenus A.M.bytnepoBa. XUMHUECKOE€ CTPOCHHUE M CBOMCTBA OPraHMYECKHX
BeuiecTB. [loHsiTue 06 m3omepuu. CrnocoObl O0TOOpaKEHUSI CTPOEHHUS MOJIEKYJIbI
(popmynwl, Monenu). 3HaueHue Teopun A.M.BytinepoBa mis  pa3BUTHUSA
OpraHMYEeCKOM XUMHUU M XMUMHYECKUX MpOrHo3oB. CTpoeHue aToma yriepoja.
DNEeKTPOHHOE 00JIaKO ¥ OpOUTAlIb, S- U P-OPOUTAIN. DJIEKTPOHHBIE U DJIEKTPOHHO-
rpadguueckue (opmysbl aTomMa yriaepoja B OCHOBHOM U BO30YXKIECHHOM
cocrosiHuax. KoBajeHTHas XuMUUecKas CBSI3b U €€ Kiaccuukamus 1o crnocoly
nepekpbiBanusi opoutanen (6- u m-cBs3u). [lonstue ruGpuaunzanuu. Paznuunbie
TUNBl THOpuAM3auMu U (opMa aTOMHBIX OpOWTaneld, B3aUMHOE OTTaJIKHMBaHUE
rUOpUIHBIX OpOUTaNel U MX PacHojioKeHUE B MPOCTPAHCTBE B COOTBETCTBUU C
MUHUMYMOM 3Hepruu. ['eo- MeTpus MOJIEKyJl BEIIeCTB, 0Opa30BaHHBIX aTOMaMH
yriaepoja B pa3IMuHbIX COCTOSIHUSX THOPUIU3AIUY.

Kaaccupukanusa opranmyeckux coeamHenmid. Knaccuduxamusi oprannueckux
BEUIECTB B 3aBUCHUMOCTH OT CTpoeHus yriaepopHoi uenu. [lonarue
dbyHkumoHanbHON rpymnmbl. Knaccudukamuss opraHMYecKWX BEHIECTB IO THUITY
(GYHKIIMOHAITBHON TPYIIIIHI.

OCHOBBI HOMEHKJIATYPbI OPraHHYeCKHX BellecTB. [puUBHAIIbHBIE Ha3BaHUS.
PannonanbHass HOMEHKIaTypa Kak npeamecTtBeHHHIla HoMmeHknatypel [UPAC.
Homenknatypa IUPAC: npunmunsl o00pa3oBaHHsl Ha3BaHUN, CTapIIMHCTBO
(GYHKIIMOHAIBHBIX TPYII, UX 0003HaYeHHE B mMpedukcax u cypdhurcax Ha3BaHHUM
OpraHUYECKUX BEIIECTB.

Tunpl XUMHYECKHX CBSi3edH B OPraHMYeCKMX COeJUHECHUSIX H CIOCOObI MX
pa3pbiBa. Krnaccudukanus KOBaJEHTHBIX CBS3€H MO 3JIEKTPOOTPHUIATEIIBHOCTU
CBSI3aHHBIX aTOMOB, CIIOCOOY MepeKphIBaHMs OpOuTalel, KpaTHOCTH, MEXaHU3MY
oOpazoBanus. CBs3b NPUPOJBI XUMHUYECKOW CBSI3U C THUIIOM KPUCTAJUIMYECKOM
PEIIeTKH BEIIECTBA M €r0 (PU3MYECKHUMH CBOWCTBaMH. Pa3phiB XMMHYECKOU CBSI3U
Kak Tpoiiecc, oOpaTHBINA ee 00pa3oBaHui0. [ OMOIUTHYECKUN U TETEPOTUTHICCKHMI
pa3pbIBbl CBsi3el, MX COMOCTaBICHHE C OOMEHHBIM U JOHOPHO-aKLENTOPHBIM
MeXaHu3MaMu uX obpaszoBanus. [loHsTHE CBOOOAHOTO pajuKana, HyKJIeo()UIbHOMI

1 31EKTPOPUIBHON YaCTHUIIBI.



Kaaccudpukanusa peakuuii B opranumuyeckoil xumum. [lonatne o Tunax wu
MEXaHHW3Max peakiuid B opraHuyeckoil xumum. CyOcTpaT U  pearcHr.
Knaccudukanus  peakumii 10O  HM3MEHEHUIO B CTPYKType  cyOcTpata
(mpucoenvHEeHHE, OTILEIUICHUE, 3aMEIlEeHUEe, M30MEpHU3allisi) W THUIy pearcHra
(pagukanbHble, HYKJI€O(HWIbHBIE, 3MEKTpoduibHbIe). Peakuuu npucoequHEeHUs
(AN, AE), snmumunupoBanus (E), 3amemenus (SR, SN, SE), uzomepuzarumu.
PasHoBuaHOCTM peakiuii KaXJA0ro THUIAa: TUAPUPOBAHUE W JETUAPUPOBAHHUE,
raJOr€éHUpPOBAHUE W JIETAIIOT€HUPOBAHUE, TUApaTauus M JeruapaTauus, THApPO-
rajoreHupoOBaHUE 17} JEruAporajJoreHupoOBaHuE, MTOJIMMEPU3ALIUS U
NOJINKOH/ICH AL, MepErpynInupoBKa. OcobOeHHoctu OKHCIIUTENBHO-

BOCCTaAHOBUTCIIBHBIX peaKuHﬁ B OpFaHH‘IGCKOﬁ XUMHHU.

CoBpeMeHHbIe TpeACTABJEHUS O XUMHUYECKOM CTPOEHHHM OPraHMYecKHX
BemecTB. OCHOBHBIC HANpaBJICHUS Pa3BUTHs Teopuu cTtpoeHus A.M.bytineposa.
N3omepust opranmdeckux BemiecTB W €€ BuUibl. CTpyKTypHas HW30MEpHs:
MEXKJIacCOBasi, yYIJIEPOJAHOTO  CKEJleTa, IMOJOKEHHS KpAaTHOM CBA3M W
dynkimoHanbHOM Tpynmnbl. [IpocTpaHcTBeHHass HW30Mepus: TeOMETpUYecKas u
ontuueckas. lloHsTHE acMMMETpUYECKOro UEHTpa. buojorndeckoe 3HaUYEHHUE
ONTUYECKON M30Mepuu. B3auMHOE BIMSHHE aTOMOB B MOJIEKYJaX OpPraHMYECKUX
BEIIECTB. DJEKTPOHHBIE A(P(DEKTh aTOMOB M ATOMHBIX TPYMNI B OPraHUYECKUX
Mosiekynax. MHAyKInoHHbIH 3()¢eKT, MOJOKUTEIbHBI U OTPUIATEIBbHBINA, €T0
ocobenHocTH. Me3omepHbIil 3ddexT (3PdEeKT compsKeHUs), ero 0COOCHHOCTH.
Jdemoncrtpanuu. KoJulekuuu  OpraHMYeCKMX  BelIeCcTB (B TOM  YHCIIE
JEKapCTBEHHBIX  IpENapaTroB, KpacuTesjed), MaTepuaioB (MPUPOAHBIX U
CUHTETUYECKUX KayyyKOB, IUIACTMACC U BOJOKOH) M HM3JAEIUA U3 HHUX (HUTEH,
TKaHEW, OTJe0YHbIX MaTepuaioB). Moaenu monekyn CH4, C2H4, C2H2, C6H6,
CH30OH — mapoctepxHeBble U1 00beMHbIC. MoOJIeIn OTTAJKUBAHUS THOPHIHBIX
opOuTasiell ¢ MOMOIIBI0 BO3AYIIHBIX MIApOB. B3anMoseiicTBrue HaTpus ¢ ITAaHOJIOM
U OTCYTCTBHME  B3aUMOJICUCTBHS C  AMOTAIOBBIM  ddupom.  OmBITH,
MOATBEPKAAIONIMe HaTuyue (QYHKIHMOHAIBHBIX TPYII Yy COCAUHEHHUN pa3IMYHbIX

KJIaCCOB.



JlabopaTopHBbIii ONBIT.

HsroroBnenne ™Monaened MOJEKYyd -  INPEACTABUTEIIEM PAa3JIMYHBIX KJIACCOB
OPraHUYECKUX COCITUHECHUN.

IIpakTH4eckue 3aHATHSA.

OOnHapyxeHue yriaepoja M  BOJAOpPOJa B  OPraHUYECKOM  COEJUHEHUHU.
Oo6napyxeHue ranoreHoB (mpoba beinpiTeiina).

1.2. IlpeneabHblie yriaepoaopoasl. 'omonornyeckuii psia ankanos. [loustue 06
yriaeBoaopojiax. OcoOeHHOCTH CTPOEHUS! MPEeeiIbHBIX YIIIEBOJOPOAOB. AJIKAHBI
KaK  MpPEICTaBUTENM  MNPEAEIbHBIX  YIVIEBOJOPOAOB.  OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJbl MeTaHa M  JAPYTMX  aJKaHOB.
['omonoruueckuit psan u uzomepus napadguHoB. HopmanbHOoe M pa3BETBICHHOE
CTpOCHHME  yriepogHoil nenu. HomeHkiarypa ajakaHOB U aJKWIBHBIX
3amectuteneil. PU3nuecKrue CBOMCTBA alIkaHOB. AJIKaHbI B IPpUpPoAe. XMMHUYECKHUe
cBoiictBa  ankaHoB. Peaknuu  SR-tuma:  ramoreHupoBanue — (paboThI
H.H.CemenoBa), nutpoBanue no KonoasioBy. Mexanusm peakuyuu XJIOpUPOBAHHUS
anKkaHoB. Peakuum JeruapupoBaHHs, TOPEHHUs, KaTaJIUTUYECKOTO OKHUCIECHUS
ankaHoB. KpeKuHr aJKkaHOB, pa3lIM4YHbIE BUAbl KPEKUHIra, IPUMEHEHHE B
OPOMBIIIJIEHHOCTU. [IMponau3 M KOHBEpPCUsS METaHa, H30MEpHU3AlUs AJKAHOB.
IIpumeHenue u cnocodbI MoJyYeHUs1 ajaKaHoB. OOIacTH MPUMEHEHUS alIKaHOB.
[IpoMblliuIeHHBIE CTOCOOBI TOMYYEHUS aJKAHOB: TOJYYEHHE U3 TPHUPOIHBIX
UCTOYHUKOB, KpPEKUHT TmapaduHOB, TOJyYE€HUE CHUHTETUYECKOTO OCH3WHAa,
razuduKaius yris, THIpupoBaHue ajdkaHoB. JlabopaTopHbie crIOCOOBI MOMyUYSHHU S
aJIKaHOB: cHHTe3 Blopua, nexapOokcuiInpoBaHue, THAPOIN3 KapOuaa amOMUHUS.
Muknoankanpl. ['omonornueckuii psx MW HOMEHKJIATypa LUKIOAIKAHOB, HX
obmast ¢opmyna. [loHarne o HampsHKEHUM MHKIA. M30oMepusl ITUKIIOATKAHOB:
MEXKJIAaCCOBas, YIVIEPOAHOTO  CKejera, reoMerpuueckas. llomydyenue w
¢usnyecknue CBOICTBA IUKIOATKAHOB. XHUMHUYECKHE CBOMCTBA IMKJIOATKAHOB.
Crenuguka CBONCTB ULMKIOAJKAHOB C MajbiM pa3MepoM Lukia. Peaknuun
IIPUCOEIVHEHUS U PAJUKAIBHOTO 3aMELICHHS.

JleMoHCTpaIMH.

Mogenn MosieKyn MeTaHa, JPYrUX ajlKaHOB, pa3JIMYHbIX KOH(opMamui



HuKIorekcana. Pactsopenue napapuia B O€H3MHE U UCIIAPEHUE PACTBOPUTENS U3
cmecu. llnaBnenue mnapaguHa W €ro OTHOUIEHHWE K BoOJA€ (PacTBOPUMOCT,
IJIOTHOCTh, cMauuBaHue). Pa3neneHue cmecu OCEH3MH - BOJa C IOMOIIBIO
JENUTEIBbHON BOPOHKH. ['0opeHrne MeTaHa, mponaH - OyTaHOBO# cMecH, napapuHa B
yCIIOBUAX M30BITKA U HEJOCTaTKa Kucaopoaa. B3pblB cMecu MeTaHa ¢ BO31yXOM H
xjiopoM. BoccraHoBiIeHHE OKCUAOB TSDKENBIX METaUIOB napadguHoM. OTHOIIEHHE
UKJIOT€KCaHa K OpOMHOM BOJIE M pacTBOpPY NEpMaHraHaTa KaJusl.

JlaGopaTopHbIe ONbITHI.

N3roroBineHne MoAeNe MOJIEKYJI QJIKAaHOB M TalloreHaldkaHoB. M3roromieHue
napadUHUPOBAHHOW OyMmaru, HCMBITAHHE €€ CBOWCTB: OTHOIICHUS K BOJE H
xupaMm. OOHapyX eHUE BOJbI, Ca)XH, YIJIEKHUCIOTr0 rasa B NPOAYKTaX TOpPEHUS
cBeun. (O3HaKOMJICHHE CO CBOWCTBaMHM TBEpABIX MapadUHOB: IUIABJICHHUEM,
pacTBOPUMOCTBIO B BOJIE M OPraHUYECKUX PACTBOPUTEIISIX, XHUMHYECKOM
MHEPTHOCTHIO (OTCYTCTBUEM B3aWMOJICHCTBUSI C OpOMHOM BOJOM, pacTBOpaMu
nepMaHranara Kajius, THAPOKCHU]IA HATPUSI U CEPHOM KUCIIOTHI).

IIpakTH4eckoe 3aHsATHE.

[lonyyeHnne meTaHa M M3y4YE€HHUE €TO CBOMCTB: TOPEHHMs, OTHOIICHHUS K OPOMHOMN
BOJIE ¥ PAaCTBOPY MEpMAaHIaHATA KaJusl.

1.3. OTHiIeHOBBIE M IMEHOBbIE YIIeBOAOPOIBbI.

I'omonoruveckuii psii ajJKeHOB. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI 3TUJICHA U aJIKeHOB. ['oMosorudeckuil psia u odmas hopmysa aaKeHOB.
N3omeprst 3TUIEHOBBIX YIIEBOJOPOJOB: MEXKKIACCOBAasl, YrIEPOJHOrO CKEJeTa,
MOJIOKEHHSI KpaTHOM CBsi3W, reomeTpuyeckas. OCOOCHHOCTH HOMEHKJIATYPHI
ATUJIIEHOBBIX YIJIEBOJOPOJOB, Ha3BaHMs BaKHEHWIIMX pajaukanoB. duznueckue
CBOMCTBA AJIKEHOB.

XuMHYecKHe CBOWMCTBA AJKEHOB. OIEKTPOPWIBHBIA XapakTep peakiuu,
CKJIOHHOCTb K PEaKIUSIM MPUCOCANHEHUS, OKUCIEeHUs, monumepu3anuu. [Ipasumo
MapKOBHUKOBa U €ro 3JEKTPOHHOE O00OCHOBaHUE. Peakinu rajioreHHMpOBaHMUS,
TUAPOTAIONCHUPOBAHUs, TUApATaluu, ruapuposanusd. Mexanusm AE-peaknwnil.

[TonsiTve 0 peakuusx noaumepusanuu. ['opeHre ajikeHoB. Peakiiuyu OKHUCIIECHHS B



MSTKUX U J)KECTKUX ycioBusixX. Peakius Barnepa u ee 3HaueHue s OOHapyKEHUS
HEIPEEIBHBIX YIJIEBOAOPOAOB, OJYYEHUS TTIUKOJIEH.

Ilpumenenue M cHocoOBI MOJMYYEeHHS aJKeHOB. lcronp30BaHME BBICOKOU
PEaKLMOHHOM CHOCOOHOCTH AJKEHOB B  XMMUYECKOHM IPOMBIIUIEHHOCTH.
[Ipumenenue sTuieHa W mnponwieHa. [IpoMbluieHHbIE CMOCOOBI MONYYEHUS
ankeHoB. Peakuumu JeruapupoBaHUs M KpeKuMHra ajkeHoB. JlabopaTopHbie
CrocoOBbI MOTYUEHHUS AJIKEHOB.

Aakanuenbl. [lonarue wu knaccudukaiuss JTUEHOBBIX YIJIEBOJOPOJOB IO
B3aMMHOMY DAcCHOJOKEHHIO KpaTHBIX CBsA3ed B Moiekyie. OcoOeHHOCTH
3JIEKTPOHHOTO M TPOCTPAHCTBEHHOTO CTPOCHUS CONPSIKEHHBIX TUEeHOB. [IoHsTHE O
T-2JIEKTPOHHOW  cucteMe.  HoMmeHknaTypa ~ JUEHOBBIX  YIJIEBOJOPOIOB.
Oco0EHHOCTH XMMHYECKHUX CBOMCTB COMPSDKEHHBIX JUEHOB KaK CJIEJACTBUE HUX
ANEKTPOHHOTO cTpoeHus. Peakuuu 1,4-npucoennnenus. [lonumepusamnus 1ueHOB.
CnocoObl  TOJIy4eHHUsI JUEHOBBIX yrieBojopojaoB: paborer C.B.Jlebenena,
JNErUAPUPOBAHUE ATKAHOB.

OcHOBHBIC TIOHATHSI XHMHUH BBICOKOMOJICKYJSPHBIX COeIMHeHMH (Ha
npuMepe IMNPOAYKTOB MNOJMMEPU3ANUM AJIKEHOB, AJKAaAHEHOB MW HX
rajoreHnpou3BoAHbIX). MoHOMED, IONIMMED, PEAKIUs MTOJIMMEPU3ALUHU, CTEIIEHb
MOJIMMEPHU3ALINU, CTPYKTYPHOE 3BEHO. THIBI MOJUMEPHBIX LENEW: JMHEHHBIC,
pa3BeTBiEHHbIC, cluThie. [IoHATHE O cTepeoperyssipHbIX nonuMepax. [lomrumepsl
TEPMOIUIACTUYHBIE M TepMopeakTuBHbIE. [IpencraBneHne o 1ulactMaccax H
anacroMepax. IlommaTHIIEH BBICOKOTO M HHU3KOIO JABJICHUS, €r0 CBOWCTBA U
npuMmeHenue. Karanuzaropel Lurnepa—Harra. [lonmunponuneH, ero npuMeHeHne
U CBoOiWcTBa. [amoreHcojaepamiye MMOIUMEPHI: Te(MIOH, TOTUBUHUIXIOPHI.
Kayuyku HarypanbHbiii u cuHTeTHUeckue. Comonumepsl (0yTaaueHCTUPOIbHBIN
Kay4yk). Bynkanuzamus kaydyka, pe3suHa u 500HUT.

JdemoncTpanun Mozaenu MOJEKyN CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB W ankaaueHoB. Komekums «Kayuyk wm pesunay. Jlenmommmepusanus
kayuyka. CrylieHue MIIEYHOIO COKa KaydyKOHOCOB (MoJioyasi, OJlyBaHUYHMKOB,
dukyca).

JlabopaTopHblie ONBITHI.



OOHapykeHHE  HENpEeNeNIbHBIX  COCIUHEHHM B  KEpPOCHHE,  CKHUIUJapeE.
O3HakoMjieHHe C 0Opa3laMH TOJMATUIICHA W MOJUNponuieHa. Pacrno3HaBaHue
00pa3IoB aJIKaHOB U AJIKEHOB.

IIpakTHyeckue 3aHATHS.

[Tonyyenue osTuieHa Jerujparaneld >STWIOBOro cnupTta. BzaumopeilcTBue
ATUJIEHA ¢ OPOMHOM BOJION, paCTBOPOM NepMaHranara kaiausi. CpaBHeHUE IIJIAMEHU
ATUJIEHA C TUIAMEHEM NPEACNIbHBIX YTJIEBOJAOPOAOB (MeTaHa, MpornaH-OyTaHOBOMU
cMecH).

1.4. AueTui1eHOBBIE YIJIEBOXOPO/IBI.

I'omosiornyeckui psij aJKHHOB. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE
aleTUsIeHa U IPYTUX aJKWHOB. ['oMosoruueckuit psii u obmias popmysa aJKUHOB.
HoMmenkiatypa aneTuiaeHOBBIX YIJIE€BOAOPOJOB. M3omepus MeXKIaccoBasi,
YTJIEPOJHOTO CKEJIETa, MOJI0KEHUSI KPATHOM CBSI3H.

XuMuyeckne CBOWCTBA W mNpuMeHeHHe aJNKHMHOB. OCOOCHHOCTH peakIui
MPUCOCIUHEHUS [0 TPOMHOM yriepoa-yriepoaHon cBszu. Peakuus Kydeposa.
[IpaBriio MapKkOBHMKOBAa MPUMEHHUTENBHO K aneTuieHaM. [IoABMKHOCTH aToma
BOJIOpOJia (KUCIOTHBIE CBOMCTBAa aikuUHOB). OKHCIEHUE aNKUHOB. Peakuus
3enuHcKkoro. llpumeHeHHe aleTWICHOBBIX YrieBoaopoAoB. [lonuBuHMIANETAT.
IMonyyenue anxkuHoB. [lonydyeHne amneruieHa MUPOIU30M METaHA U KapOUIHBIM
METOAO0M.

JdeMoHCcTpanuu.

Mopgenn Mozekynbl aleTWieHa W APYrux ainkuHoB. [lomyueHue anetusieHa wu3
KapOuaa KaiblMsi, O3HAKOMJICHHE C (PU3NYECKUMH U XUMHUUYECKHUMH CBOMCTBAMU
alleTHJICHA: PAaCTBOPUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOJCHCTBHEM C OpOMHOM
BOJIOM, pacTBOpOM IiepMaHraHata kauusi, coiasimu wMeau (I) u  cepebpa.
JlaGopaTopHbIii ONIBIT.

N3roroBnenne moaenen MOJIEKYJT aIKNHOB, UX U30MEPOB.

1.5. ApomaTuyeckue yriieBoa0poabl.

I'omosiornyeckuid psx apeHoB. beH301 Kak NpeACTaBUTENb apeHOB. Pas3Burtue
MpeACTaBleHuid o cTpoeHun Oen3ona. CoBpeMeHHbIE TMpejcTaBieHUus 00

AJIEKTPOHHOM U  MPOCTPAHCTBEHHOM  cTpoeHuu OeHzona. OOpazoBaHue



apoMaTHuecKoil m-cucteMbl. ['omomorm OeH305a, WX HOMEHKJIATypa, oOIas
dopmyna. HomeHknatypa nnsi AuM3aMelIeHHBIX MPOW3BOIHBIX O€H305a: OpTO-,
M€Ta-, I[apa-pacroyioxkeHue 3amecturesicd. DOU3NYEeCKue CBOWCTBA apPEHOB.
XuMunueckne CcBOHMCTBA apeHoB. [lpumeps peakiuil 3JIEKTPOPUIBLHOTO
3aMEIICHUs: TalOTEHUPOBAHUS, AJKWIMPOBaHHS (KaTanu3atopel Dpumgens—
Kpadrca), HurpoBanusi, cynbpupoBanus. Peakuuum  rugpupoBaHus U
IpUcOoeIUHEHUs XJopa K 6eH3omy. OCOOEHHOCTH XHMHYECKUX CBOMCTB TOMOJIOTOB
Oenzona. BsamMHOe BIMSHHME aTOMOB Ha TMpPUMEpPEe TOMOJOTOB AapEHOB.
OpueHTanms B peakiusax JiekTpoduiabHoro 3amenieHus. OpuentanTsl [ u 11 pona.
IlpumeHeHne W MoJydeHHe apeHOB. [IpupoaHbIC MCTOYHUKH apOMaTHYCCKUX
yIJIEBOJOPOIOB. ApomarHu3alysi ajlKaHOB HIIMKIOATKAHOB. AJKWIHPOBaHUE
6eHsoua.

JdemoHcTpanum.

[lapocTepxHEeBbIE M OOBEMHBIE MOJIEIH MOJIEKYJT O€H30Jla U €ro TOMOJIOTOB.
Paznenenne cmecu OeH301 - BOJA C TIOMOUIBIO JIETUTENBHOW BOPOHKH.
PactBopsitomiasi  cmocoOHOCTh  OeH3oia  (OKCTpaKIUs ~ OpPraHUYeCKUX U
HEOpPraHMYECKUX BEIIECTB OEH30JIOM W3 BOJHOIO pacTBOpa ioia, KpacuTesewu;
pacTBopeHHe B O€H30JIe BEUIECTB, TPYAHOPACTBOPUMBIX B BOJE (Cepbl, OEH30MHOMN
kucnothbl). ['openue Oenzona. OTHomieHue OeH3o0lla K OPOMHOHM BOJE, PacTBOPY
nepMmaHranara kaiaus. [lonyuenue HuTpoOeH3oma. O3HaKoMIIeHHE ¢ (PU3NYECKUMHU
CBOICTBAMHU apOMaTHYECKUX YTJIEBOJOPOJOB C MCIOIB30BAHUEM PACTBOPUTEIS
«ConbBeHT». WM3rotroBieHHWe W WUCIOJIB30BAaHHWE MPOCTEHIIEro mpudopa s
xpomatorpaduun. Ilomydyenune OeH3zona JekapOOKCHUIMPOBAHHEM OCH30MHON
kucioTel. [lomyuenue u paccioeHue smMynbcuu OeHzona ¢ Bojoil. OTHoleHue
O6eH30J1a K OpOMHOI BOJIE ¥ pacTBOPY MEpMaHTaHATa KaJIUs. .

1.6. IIpupoanbie HCTOYHUKH YIJIEBOAOPOA0B.

Hedgtb. Haxoxnenue B mpupome, coctaB W (U3MYECKHUE CBOWCTBA HEPTH.
TomnmuBHO- »HepreTnyeckoe 3HaueHwe HedTu. [IpombimeHHas mepepaboTka
Heptu. Pextudukanms wHedTH, OCHOBHBIE (PAKIUKU €€ pas3IeNeHus, ux
ucnoias3oBaHue. Bropuunas mnepepaborka HedTenpoaykToB. Pextudukamms

Ma3yTa MpU yMEHbIIEHHOM JaBieHuu. KpexunHr HedTenpoaykToB. Paznuunbie



BUbl KpekuHra, padotsl B.I.IllyxoBa. M3omepusanus ankaHoB. AJIKWIMPOBaHHUE
HEeMpeNeabHbIX  YIJIeBoAOpoaoB. Pudopmunr HedtenpoaykroB. KauecTBo
aBTOMOOMIBHOrO TOMIMBa. OKTaHOBOE YHCIIO.

IIpupoanblili 1 moNyTHBIA HePTsAHOM ra3pl. CpaBHEHME COCTAaBA MPUPOJHOTO U
MONMYTHOI'O Ta30B, HUX IPAKTUYECKOE UCIMOJIb30BaHUE. KaMeHHBI yrois.
OCHOBHBIE HamNpaBJICHUST UCIMOJb30BaHUS KaMeHHOro yria. KokcoBaHue
KAMEHHOT0 YIJIsl, BAXKHEHIIIUE TPOAYKTHI 3TOr0 Mpolecca: KOKC, KAMEHHOYTOJIbHAs
cMoja, HajcmolibHasg Boja. CoeauHEHMs, BBIACISEMBbIE U3 KaMEHHOYTOJbHOU
cModbl. [IpoayKThl, mosy4yaeMble U3 HAJCMOJIbHOW BOABI. DKOJIOTHUYECKUE ACTIEKThI
N00BIYH, IEpEPabOTKHU U UCIIOIH30BAHUS TOPIOYNX UCKOTIAEMBbIX.

JdemMoHcTpanum.

Komnexkuus «IIpupoaHbple MCTOYHUKHM YIJIEBOAOPOAOB». (CpaBHEHHE NPOLIECCOB
ropeausi HedTH W TpUpogHOro raza. OOpazoBaHue HeTSIHOW TUJICHKH Ha
MOBEPXHOCTH BOJIbl. KaTanutuueckuii KpeKuHT nmapaduHa (M KepoCcuHa).
JlaGopaTopHbIe ONbITHI.

Onpenenenue HaAIWYUS HEMPEICIBbHBIX YIIIEBOJOPOJOB B OCH3WHE U KEPOCHHE.
PactBopuMoOCTh pa3nuyHbIX HePTENmpoayKToB (O€H3MHA, KEpOCWHA, AU3EIHHOTO
TOIIMBA, Ba3eianHa, mapaduHa) Ipyr B Apyre.

1.7. I'mapokcuabHbIE COeITMHEHUS].

Crpoenue u kjaaccupukamusi cnuproB. Knaccudukamus COUPTOB MO THUITY
YIJIEBOJOPOIHOTO pajuKana, YHCIY THUAPOKCHWIBHBIX TIpyHH W TUIy aToma
yrjeposa, CBSI3aHHOTO € TUAPOKCHUJIBHOW  TPyNnmol.  DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHME THUJIPOKCUIIBHOW TIpynnbl. BiusHue CTpoeHUs
CIUPTOB Ha WX (U3HUECKHE CBOMCTBA. MEXMOJEKYIsSpHAsS BOJOPOIHAS CBA3b.
['omonornueckuii psiag  OPENEIbHBIX OJHOATOMHBIX CHUPTOB. HM3omepus u
HOMEHKJIaTypa aJKaHOJIOB, UX 001Iast popMmyia.

XuMHUYeCKHe CBOMCTBA AJIKAHOJOB. PeakiMoHHass CIOCOOHOCTHh MPEAEIbHBIX
OJIHOATOMHBIX CIUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKUX
U HEOpraHuuecKuxcoennuHeHui, coaepxkammux OH-rpynmy: KuMcIOT, OCHOBaHUH,
aM(oTepHbIX coequHEHU (BOAbI, CHOHUPTOB). Peakiuu, MOATBEpKIAIOIINE

KUCJIOTHBIE CBOMCTBA CHHUPTOB. Peakuuu 3aMemieHus] TUIPOKCUIBHOW TPYIIHBI.



MexMonekymnsipHass Jeruapataiusi CIUPTOB, YCIOBUS OO0pa30BaHMS MPOCTHIX
a¢upoB. CrnoxHbie dPUPHl HEOPraHUYECKUX U OPraHUYECKUX KHUCIIOT, peaKiuu
stepudpukanuu. OKUCICHUE U OKHUCIUTEIBHOE JETUAPUPOBAHUE CIUPTOB.
Cnoco0bl  mosyyenuss cnuproB. [‘maponus ranoreHankaHoB. ['maparanus
aJIKEHOB, YCJIOBUS €€ mpoBeaeHus. BoccTaHoBieHnEe KapOOHUIBHBIX COSTUHEHUH.
OT1aesibHBbIE TIPEACTABUTENH AJKAHOJOB. MeTaHOoN, €ro MIpOMBIIIJIEHHOE
MOJIydeHHE M TPUMEHEHHE B TMPOMBIIUICHHOCTH. buHonoruueckoe AeicTBUE
metanona. Crneuuduueckue  crmocoObl  MOJYyYEHHUS  STUJIOBOrO  CIHPTA.
OU3MONOrMYecKoe IeWCTBUE ITAHOJIA.

MHoroaToMHble cnupThl. M3o0Mepus 1 HOMEHKJIATypa MpeCTaBUTENCH TBYX- U
TpeX- ATOMHBIX CIHUPTOB. OCOOEHHOCTH XUMHUYECKHX CBOMCTB MHOT0ATOMHBIX
CIIUPTOB, HMX KauecTBEHHOe oOHapyxeHue. OTaenbHbIe MPEICTaBUTEH:
ATUJICHTJIUKOJIb, TJIUIEPUH, CIIOCOOBI UX MOJYYCHUS, MPAKTHYECKOE MPUMECHECHHE.
®eHos. DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CcTpoeHue ¢enona. Biaumuoe
BIUSHUE apOMaTUYECKOTO KOJblla W THAPOKCWIBHOW Tpynmbl. XUMHUYECKUEC
cBoiicTBa (eHona kKak (YHKIHUS €ro XUMHUYECKOro cTpoeHus. bpomupoBanue
¢denona (kauecTBEHHAs peakius), HAITpOBaHUE (MMKPUHOBAs KUCJIOTa, €€ CBOWCTBA
u npumeHenue). OOpa3oBaHHME OKpAIIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+.
[Ipumenenue dhenona. [lomyyenue GpeHona B IPOMBIIIICHHOCTH.

JleMoHCTpanum.

Mopenu MoJeKkyn COupToB W (eHONIOB. PacTBOPMMOCTH B BOJIE aJIKAaHOJIOB,
ATWICHIJIMKOINS, ThulepuHa, ¢enona. CpaBHEHHE CKOPOCTH B3aMMOJICHCTBUS
HaTpUS C OSTAHOJIOM, IMPOMAHOJIOM-2, 2-METWUJI- MPOMAHOJIOM-2, TJIHIICPUHOM.
[Tonyyenune OpomdTaHa w3 dTaHOoNA. BeiTecHeHuwe (eHoma u3 ¢GeHonsTa HATpUS
yrOJIbHOW KHUCHOTON. Peakuust d¢enona ¢ dopmanpaerunom. KauecTBeHHBIC
peaknuu Ha QeHod. 3aBUCUMOCTH pPAacTBOPUMOCTH ¢eHolla B BOJAE OT
TeMriepatrypsl. B3aumopelictBue ¢eHona ¢ pactBopoMm mienour. Pacno3znaBanue
pacTBOpoB (eHomsATa HATpusi W KapOoHata HaTtpus (0apOOTa)x  BBIIBIXAEMOTO
BO3/yXa WU JEWCTBUE CUJIBHOM KHUCIOTHI). Pacro3HaBaHue BOJHBIX PAacTBOPOB
(deHona u rIulepuHa.

JlabopaTopHblie ONBITHI.



Pextudukanus cMecu staHon - Boga. OOHapyKeHUe BOJbI B a3€0TPOIMHON CMECH
BOJIbI ¥l TUJIOBOTO CITHPTA.

IIpakTHyeckue 3aHATHS.

N3yuenne pactBopuMOCTH CIUPTOB B BOjJe. OKHUCIEHUE CIUPTOB PA3IUYHOIO
CTpoeHHsT XpomMoBOH cmechto. Ilomydenue pudTHIOBOrO »upa. I[lomydenue
rIMIepaTa MeIu.

1.8. Aubaeruabl 1 KETOHBI.

I'omosnoruveckue psiabl ajdbJAeruioB M KeTOHOB. [loHsATHE O KapOOHWIBHBIX
COCMHEHUAX. OJIGKTPOHHOE CTpOEHHUE KapOOHWIBbHON Tpymmbl. M3omepus u
HOMEHKJIaTypa aibJeTHJ0B U KeTOHOB. dDusnueckue cBONCTBA KapOOHUIIBHBIX
COeIMHECHUN. XHMHYECKHEe CBOMCTBA AJbJACIHI0B U KETOHOB. PeaknmoHHas
CIOCOOHOCTh KapOOHWJIBHBIX COEIWHECHMI. Peakuuu OKHCIGHHS allbJIeTHIOB,
KAUYEeCTBEHHBIE PEAKIMM Ha albJIETUIHYI Tpynny. Peakiuy MOJMKOHACHCAIINN:
obpazoBanue (peHosohopMaIbIETUAHBIX CMOJ.

Ilpumenenne H mNoJiydyeHHe KapOOHMJIBHBIX coenuHenuil. IlpumeHnenue
aJNbJIETUIOB U KETOHOB B OBITY W MPOMBIIIIEHHOCTH. AJBACTUIIBI U KETOHBI B
npuponae (3pupHeie Macna, pepomonsl). [lonyuenne kapOOHMWIBHBIX COEAMHEHHM
OKHUCJICHUEM CIIMPTOB, TUIpaTallUed QJIKUHOB, OKHUCICHHEM YIJIEBOJOPOHOB.
OTtaenbHbIE TPEICTABUTENN ANBAECTUIOB U KETOHOB, Crielu(PUUecKue CrocoObl X
MIOJIYYEHHS U CBOWCTBA.

JdeMoHCTpanum.

[MlapoctepxkHEBbIE M OOBEMHBIE MOJEIM MOJEKYJT albJACTUIOB M KETOHOB.
[lonydyeHne yKCYCHOrO anpJerujia, OKHCICHHE 3TaHOJIA XPOMOBOW CMECBIO.
KauecTBeHHBIE peakiny Ha albICTUIHYIO TPYIIY.

JlaGopaTopHbIe ONbITHI.

OkucrneHue 3TaHOJa B dTaHAlb PACKaJEHHOW MeIHON mnpoBoiokoi. Ilomydyenue
dbenonodopmManbIerUAHOTO MONAUMepa. Pacmo3HaBaHWe pacTBOpa areToHa U
dbopmanuHa.

IIpakTuveckue 3aHATHS.



N3yueHne BOCCTAaHOBUTENBHBIX CBOWMCTB allbJIETUIOB: pEaKIUsl «CcepeOpsHOro
3epkanay», BocctaHoBienue ruapokcuna wmeau  (II). BsaumopelictBue
dbopmanbaeruia ¢ THAPOCYIbPUTOM HATPUSL.

1.9. KapOoHoBbIe KMCJIOTHI M UX IIPOU3BOJAHBIE.

I'omosiornyeckuid psig mnpeaejbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHCJIOT.
[lonsiTue 0 KapOOHOBBIX KHUCIOTaX U UX KiIaccUpUKaUs. DJICKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE KapOOKCWIBHOW Tpynmbl. ['oMonoruyeckuit psij
peaeIbHBIX OJJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT, UX HOMEHKJIATypa U U30MEpHs.
MexxMoneKysIpHbIe BOJOPOJHBIE CBA3U KapOOKCUIIBHBIX T'PYMI, UX BIHUSHUE Ha
dbuznveckre cBoMcTBa KapOOHOBBIX KHUCIIOT.

XuMHYeCKHe CBOMCTBA KapOOHOBBIX KHCJIOT. Peakiuu, WIIIOCTPUPYIOLINE
KHCJIOTHBIE CBOWCTBA M MX CPABHEHUE CO CBOMCTBAMHU HEOPraHUYECKUX KHUCJOT.
O6pazoBanne (YHKIIMOHATBHBIX MPOU3BOJIHBIX KapOOHOBBIX KHCJIOT. Peakimu
stepudukanuu. AHTUIPUILI KapOOHOBBIX KUCJIOT, UX MOJYYCHUE U NMPUMCHECHHE.
Cnoco0bI mostyuyeHnsi KApOOHOBBIX KUCJIOT. OTHe/IbHbIE MPEACTABUTEH U UX
3HayeHne. OOmme crnocoObl TMOMYYeHHUS: OKHCIEHHUE aJIKaHOB, AaJIKEHOB,
NEPBUYHBIX CHOUPTOB, albJerua0oB. BakHeillive mnpeiacTaBUTeNM KapOOHOBBIX
KUCTIOT, UX OHOJOoTHYecKas poib, Crieluduueckre crocoObl MoIydeHus, CBOMCTBA
U TIPUMEHEHHUE MYpPaBbHHOM, YKCYCHOW, IMAJIbMUTUHOBOM W CTEApUHOBOM;
AKpUJIOBOM M  METAaKpPWIOBOW; OJIEMHOBOW, JIMHOJIEBOM W  JIMHOJCHOBOW;
I1[aBEJIEBOM; OEH30MHOM KHUCIOT.

Caoxnble 3¢pupbl. CTpoeHHE 1 HOMEHKIIATYpa CIOKHBIX d(PHUPOB, MEKKIACCOBAs
U30MepHs ¢ KapOOHOBBIMH KHUCIOTaMU. CIOCOOBI MOJMYYEHUSI CIOKHBIX A(UPOB.
OO6patuMOCTh peakiuu dTepuduKanu 1 (HaKTOphl, BIUAIOIMINEC HA CMEIICHHE
paBHoBecusa. OOpa3oBanue CiIOXHBIX monudhupoB. I[lommdTUnenrepedranar.
JlaBcaH Kak NpeACTABUTEINb CUHTETUYECKHUX BOJIOKOH. XMUMHUYECKHE CBOMCTBA H
IPUMEHEHHE CIIOKHBIX 3(PHUPOB.

Kupbl. Kuper kak crnoxsasle 3¢upsl TiunepuHa. KapOOHOBBIE KHCIIOTHI,
BXOJISIIIIME B COCTAB JKUPOB. 3aBUCUMOCTh KOHCHUCTEHIIMM KUPOB OT UX COCTAaBa.
XWUMUYECKHE  CBOWCTBA  KUPOB: THUAPOJIHM3, OMBUIEHHWE, THIAPUPOBAHHUE.

buonoruyeckas pOJIb XHMPOB, MX HCIIOJb30BAHHC B 6I>ITy U IIPOMBINIIICHHOCTH.



Conu  kapOonoBbIXx  kuMca0T. Mpuia.  CrnocoObl  TOJNYYEHHUST  COJICH:
B3aMMOJICCTBHE KapOOHOBBIX KHCIOT C METaJJJaMH, OCHOBHBIMU OKCHJAMH,
OCHOBAaHUSAMHM, COJISIMHU; IIEJTOYHOM THIPOJIU3 CIOXKHBIX 3(PUPOB. XHUMHUYECKHE
CBOIICTBa coOJeil KapOOHOBBIX KHCIOT: THAPOJIN3, PEaKUUd HOHHOTO OOMEHa.
Mpbuta, cymHOCTh MOMOWIETO JelcTBUSA. OTHOLIEHHE MbLIa K JKECTKOM BOJE.
Cunrernyeckue moroumue cpeactsa - CMC (neTepreHTsl), UX NPEeUMYUIECTBA U
HEJOCTATKH.

JdeMoHCcTpanuu.

3HAKOMCTBO C (PU3WYECKUMH CBOMCTBAMHU Ba)KHEHIIMX KapOOHOBBIX KHCIOT.
Bosronka Oen3oitHON KHUCIOTHL. OTHOUIEHUE Pa3IUYHBIX KapOOHOBBIX KHUCIOT K
Boge. CpaBHeHne pH BOAHBIX pacTBOPOB YKCYCHOM U COJIAHOM KHCIIOT
OJIMHAKOBOW MOJIIpHOCTH. [loilydeHune NpUATHO MAXHYIIEro CIO0XHOTO 3¢upa.
OTHOIIEHUE CIMBOYHOIrO, IMOACOJIHEYHOI'0, MAIIMHHOTO MAcel M MaprapuHa K
OpOMHOI1 BOJIE U PacTBOPY NMEepMaHraHaTa Kajusl.

JlaGopaTopHbIe ONbITHI.

B3anmopeiictBue pacTtBopa YKCYCHOM KHCIOTBI C MarHueM, OKCHUIOM LHHKA,
ruapokcugom sxene3a (I1I), pactBopom kapOoHata Kaius M cTeapaTa Kajus.
O3zHakomileHHEe ¢ 00pa3iamMu CI0KHBIX 3¢upoB. OTHOLIEHUE CIOXKHBIX A(QUPOB K
BOJAE M OpPraHWYECKUM BellecTBaM. BbIBeAeHUE XKUPHOrO MSATHA C MOMOUIBIO
coxHOTOo 3dupa. PacTBOpUMOCTH )XHPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIAX.
CpaBHeHME MOIOIIUX CBOMCTB X03aMcTBEHHOro Mblia 1 CMC B KecTKOW Boje.
IIpakTH4YecKue 3aHATHS.

PactBopuMOCTh pa3nmuyHbIX KapOOHOBBIX KHCIOT B BojJe. BiaummonelicTBue
YKCYCHOM KHCIIOTHI ¢ MeTauamu. [lomydeHune n30aMmiIoBOTO 3¢upa YKCYCHOM
KUCJIOThl. CpaBHEHHE CTENEHUW HEHACHIIIEHHOCTHU TBEPJOTO U KUAKOIO KUPOB.
Owmbuienue xupa. [lonyyeHue Mblia U U3y4eHUE €ro CBOMCTB: MEHOOOpa30BaHuUs,
peakiuii MOHHOTO 0OMEHa, TUAPOJIN3a, BbIICIECHUSI CBOOOIHBIX JKUPHBIX KUCIIOT.
1.10. YraeBoasil.

IlonssTne 00 yraesomax. Kraccudukamuss yrimeBogoB. MoHO-, 1mu- #
MOJIMCAaXapUIbl, PEACTABUTENN KaXXIOM IPYMIIbI YIJIEBOJAOB. bronornyeckas posib

YIJII€BOAOB, UX 3HAYCHHC B )KN3HH YCJIIOBCKA U O6IlIeCTBa.



Momnocaxapuabl. CTpoeHME W ONTHYECKas H30MEpPUsS MOHOcaxapuuoB. Mx
KJaccu(ukanus Mo YUciay aTOMOB YIJIepoJia M MpUpoe KapOOHWIBHOM T'PYIIIHI.
®opmynbl Oumepa u Xeyopca aisg H300paKeHUS MOJIEKYJ MOHOCAXapHUIOB.
OtHecenne MoHOcaxapuaoB K D- u L-psaay. Baxuelne npeacTaBUTENIn MOHO3.
['moko3a, cTpoeHHe ee MOJIeKyJdbl U (u3nyeckue cBoiicTBa. Tayromepus.
XUMHYECKME CBOWCTBA TIJIFOKO3bl: PEAKIUMUA [0  aJIbJCTUAHOM  TPYIIIE
(«cepeOpsiHOTO  3epKayia», OKUCJIEHUE a30THOM KHUCIOTOM, TUAPUPOBAHUE).
Peakuyy T11H0KO3bl Kak MHOTOAQTOMHOTO CIHHPTAa: B3aUMOJEHCTBHUE TJIFOKO3BI C
ruapokcuom meau (1) mpu xkomHaTHOM Temmeparype W HarpeBaHuu. Paznuunbie
TUNBL  OpokeHHsl  (COUPTOBOE, MOJIOYHOKUCTOE). [roko3a B mpupone.
buonornueckas posib U NpUMEHEHUE TIOKO3bl. DpyKTO3a Kak U30MEp TIIFOKO3BI.
CpaBHEHUE CTPOEHUSI MOJIEKYJIbl U XUMUUYECKUX CBOMCTB TIIOKO3bl M (DPYKTO3BI.
O®pykroza B mpupoAe U ee Ouomoruyeckas poiab. Ilento3sl. Puboza wu
N€30KCUpUO03aKkaKk  MpeICTaBUTENN anpaoneHTo3. CTpoeHHe  MOJEKYII.
Mucaxapuapl. Crpoenue aumcaxapunoB. Crnoco®  COUJIGHEHHS  LIUKIIOB.
BoccranaBnuBaronmue M HEBOCCTAHABIMBAIOIIKME CBOMCTBA JHCAXapUIOB Kak
ClIeICTBHE couleHeHus Iukiaa. CTpoeHWe M XHMHYECKHE CBOMCTBA Caxapo3bl.
TexHomornyeckue OCHOBBI IIPOM3BOJCTBA Caxaposbl. JIakTo3a M Manbro3a Kak
MU30MEPBHI Caxapo3bl.

HMoancaxapuabl. OOmee cTpoeHue noaucaxapunoB. CTpoeHHE MOJEKYJIbI
KpaxMmaja, aMwio3a W aMWIONEeKTHH. (DU3nYecKue CBOMCTBA Kpaxmaja, €ro
HAXOXJICHHE B IPUPOJIE U Onosiorndeckas poib. [ mukoreH. XuMuueckue CBOMCTBA
kpaxmasa. CTpoeHHE »3IIEMEHTAPHOIO 3BEHA LEJUIIOJIO3bl. BinsHue cTpoeHus
HOJUMEpPHOM 1lenu Ha (U3MYECKHEe M XHUMUYECKHE CBOMCTBA LEJUIIOIO3bI.
['aponus 1emrono3bl, 00pa3oBaHUE CIIOXKHBIX 3(QUPOB C HEOPraHUYECKUMHU U
OpraHnyeckuMu Kuciotamu. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAX: alleTaTHOM
menke, BUCKo3e. HaxoxaeHue B mpupoje M OMONOrMyecKas poJib IIeJITFOJIO3bI.
CpaBHEHHE CBOMCTB Kpaxmaia 1 LeJUTHI03BbI.

JdeMoHCTpaIuu.

OOpasupl yrineBogoB M u3fenuit u3 Hux. llomyueHue caxaparakaJbLus MU

BBIJICJICHUE caxapo3bl U3 pacTBOpacaxaparakaiblivs. B3auMoelicTBuE ritOKO3bI C



dbyKkcUHCepHUCTONU KUCIOTOW. OTHOIIIEHHE PACTBOPOB Caxapo3bl U MAaJIbTO3bl K
Cu(OH)2 npu HarpeBanuu. O3HaKOMJIEeHUE ¢ (PU3UUECKUMU CBOIICTBAMHU Kpaxmasa
n nemwnono3sl. HaOyxanuwe wemmono3sl W Kpaxmana B Boge. Ilomydenue
TPUHUTPATA UEIUTI0JI03bI. KONIEeKIus BOJIOKOH.

JlaGopaTopHbie ONbITHI.

O3nakoMiieHue ¢ (U3MYECKUMHU CBOWCTBAMHU TJIIOKO3bI (amTeyHas YIaKoBKa,
tabnetku). KucnoTHelii rumposn3 caxapo3bl. 3HAKOMCTBO ¢  oOpasiamu
nosicaxapusioB. OOHapyKeHHe Kpaxmajia C MOMOIIbI0 KaYeCTBEHHON peakiuu B
Mmene, xjebe, Morypre, MaprapuHe, MaKapOHHBIX U3ACIMIX, KpyIax.
IIpakTHyeckue 3aHATHSA.

Peakius «cepeOpsiHOrO 3epkanay TIJIOKO3bl. B3auMoaelcTBHE TIIIOKO3BI C
ruapokcugom menu (II) mpu paznuunbix Temmeparypax. JlelcTBue aMMuagyHOTO
pacTBopa okcuaa cepebpa Ha caxapo3dy. OOHapyXeHHE JaKTO3bl B MOJIOKE.
JlecTBue 1ona HAa Kpaxmal.

1.11. AMHHBI, AMMHOKHCJIOTHI, 0€JIKH.

Knaccupuxkanmuss u usomepusi amuHoB. [lonstue 00 amunax. IlepBuunsle,
BTOPUYHBIE U TpeTHYHble aMmuHbL. Kiaccudukamuss amMuUHOB MO  THUIY
YIIE€BOJOPOIHOIO paguKalla U YUCIy aMUHOTPYII B MoOJIeKyne. ['oMonornyeckue
pAIBI TIPEACNbHBIX anu(aTHYeCKUX W apOMATUYECKUX aMUHOB, HU30MEpHUS U
HOMEHKJIaTypa. XMMH4YeCKHe CBOMCTBA aMHMHOB. AMHWHBI KaK OpraHMYECKue
OCHOBaHHUS, HMX CpaBHEHHME C AaMMHAaKOM M JPYTMMH HEOPraHM4eCKUMH
ocHoBaHussMH.  CpaBHEHHE  XMMHUYECKMX  CBOWCTB  anu(aTHUYECKUX |
apoMatndyeckux amuHOB. (OOpa3oBaHMe aMHI0B. AHWIMHOBBIE KPACHUTENH.
[lonsiTue ©0 cuHTETMYECKMX BoOJIoOKHax. [loamaMuapl W MOJMAMHIHbBIC
CUHTETHYECKHE BOJIOKHA. [IpumeHenwe wu mnoiyyeHne amMuHOB. Ilomydenue
amuHOB. Pa6oTer H.H.3nHnHa. AMUHOKHCJI0THI. [ToHATHE 00 aMUHOKHCIIOTAaX, UX
knaccupukanuss u - crpoeHue. Onruyeckas  W30MEpHUS  O.-aMHUHOKHCIOT.
Homenkmarypa amMUHOKHCIOT. JIBOMCTBEHHOCTHh KHCJIOTHO-OCHOBHBIX CBOMCTB
AMHHOKHCIIOT WM €€ IpUYMHBL. bumnonspHele HOHBL. Peaknuym KOHAEHCAIUU.
[lentunnas cBa3b. CUHTETUYECKHE BOJIOKHA: KampoH, 3HaHT. Kiaccudukamms

BOJIOKOH. HOJIy‘-ICHI/IC AMHWHOKHCIIOT, UX IPUMCHCHHUC U OnoJIormyeckas (1)}’HKLII/I$I.



beaku. benku xak npupoaHsie nogumepsl. IlepBuunas, BTopuyHas, TpeTUYHaAsA U
YEeTBEPTUYHAA CTPYKTYpbl OenkoB. Dubpwinsipuble U riI00yIspHBIE OENKHU.
XUMHUYECKHUE CBOMCTBA OEIKOB: TOpPEHUE, JACHATYpalus, THAPOIN3, KaUeCTBEHHbIE
(uBeTHBIE) peakuuu. buonorndyeckue QpyHKIUU OENIKOB, UX 3HAUeHUE. benku kak
KOMIIOHEHT Tmuiu. [IpoGnema O€NIKOBOTO TOJOMAHUS M IYTH €€ pPEIICHUs.
JdeMoHcTpanuu.

du3nuecKue CBOMCTBA METUJIAMHUHA: arperaTHoe COCTOSIHHUE, LIBET, 3arax,
OTHOIIEHHWE K Bojae. [opeHue MeTunamuHa. B3auMojeicTBHE aHWIMHA W
METWJIAMHUHA C BOAOM W KucinotaMu. OKpallMBaHUE TKaHEW AaHUJIMHOBBIMU
kpacurensamu.  OOHapyxeHue  (QYHKIMOHAIBHBIX  TPYII B MOJEKyJax
aMuHOKuCIOT. Heutpamuzanus menoun aMHUHOKUCIOTOW. Heurpamuzamus
KHUCJIOTHI aMUHOKHCJIOTON. PacTBOpeHne u ocaxkieHHe OEJIKOB.

JlaGopaTopHbIe ONBITHI.

N3roroBneHue mapocTepKHEBBIX M OOBEMHBIX MOJIeNied HM30MEPHBIX aMHHOB.
PactBopenne G6enkoB B Bojie M uUX koarynsinus. OOHapyxeHHne Oelka B KypUHOM
SINIIE ¥ MOJIOKE.

IIpakTH4yecKkue 3aHATHS.

OO6pazoBanue coseil aHwiMHa. bpomupoBanue anunumHa. OOpa3zoBaHue CcoJieil
mmnuHa. [lomyuenne memgHo¥ conmm riaurnuHa. [leHaryparmus Oenka. lIBeTHbIe
peaKIuu OCIKOB.

1.12. A3orcoaep:kamue rerepouukianyeckue coeauHeHus. HykieuHoBble
KHMCJIOTBI.

HykJyienHoBbIe KHCJI0Tbl. HyKII€eMHOBBIE KUCIOTHI KaK MPUPOIHBIEC ITOJUMEDBI.
Hyxkneotunsl, ux crpoenue, npumepsl. ATO u AJ[D, ux B3auMOIpeBpallICHUE U
posb 3toro mporecca B npupoae. llonstue JIHK u PHK. Crpoenne JHK, ee
NepBUYHAsT W BTOpWYHas cTpykrypa. Paborer @.Kpuka wu J[.Yorcona.
KommnnementapHocts azotucthix ocHoBaHui. Perumkanus JIHK. OcobGennoctu
ctpoenusi PHK. Tunbt PHK u ux 6uonorndeckue Gynkiuu. [lonsitue o TpondaHoM
kojie (komone). buocuHTes Oenka B JKMBOWM KJETKe. ['€HHas WHXKCHEpHUS |

ouorexHozorus. TpancreHuble POPMbI paCTEHUN U KUBOTHBIX.



JdeMoucTpaumm.

Mogenn MoieKyn BaKHEMIIHNX TeTepoluKiIoB. KosuieKuus reTepolUKINYecKuX
coenuHeHuM. JlencTBUe pacTBOpa NUPUAMHA HA WHAMKATOpP. B3amMonencrsue
NUpUINHA C COJsAHOW kuciorod. Mopens wmonekynsl JHK, aemonctpanus
OPUHIMIIA KOMIUIEMEHTAPHOCTH a30TUCTBHIX OCHOBaHUU. OOpasibl MPOIYKTOB
MUTaHUS U3 TPAaHCTEHHBIX (OPM pacTeHUH U KUBOTHBIX. JIekapcTBa U mpenaparsl,
U3TOTOBJEHHBIE  METOJaMHM  TE€HHOM  HMHXXEHepUHM U OHMOTEXHOJIOTHHU.
JlabopaTOpHBbIii ONBIT.

N3roroBneHne  OOBEMHBIX W IIAPOCTEPIKHEBBIX  MOJENEH  a30THCTHIX
reTepOIMKIIOB.

1.13. buosiorn4ecKku aKTUBHbIE COeTUHCHHUS.

®epMmenTnl. [loHstne o QepmeHTax Kak O OHOJOTMYECKHMX KaTajauzaTopax
6enkoBoi mpupoasl. OCOOEHHOCTH CTPOEHUSI U CBOWCTBA B CPAaBHEHHH C
HeoprannueckuMu kartanuzatopamu. Kmaccuduxanus depmertoB. OcoOeHHOCTH
CTPOCHHMS U CBOHCTB (DEPMEHTOB: CEJIEKTUBHOCTh U 3(PPEKTUBHOCTh. 3aBUCUMOCTD
aKTUBHOCTU (hepMeHTOB OT Temmneparypbl U pH cpenpl. 3nadeHue ¢GepMeHTOB B
OMOJIOTUY U TPUMEHEHUE B IPOMBIIILIIEHHOCTH.

Butamunbl. [lonarue o Butamunax. Mx knmaccudukanus u o6o3nauenune. Hopma
notpebyiennst BUTaMuHOB. BosopacTBopumble (Ha mpuMepe BUTaMHUHOB C, TPYIIIBI
B u P) u xxupopactBopumsbie (Ha npumepe BUTaMuHOB A, D u E). ABUTaMUHO3BI,
TUTNEPBUTAMUHO3BI U TUTIOBUTAMUHO3BI, UX TPO(QUIAKTHKA.

I'opmonbl. [loHsiTHE O TOpMOHAX Kak OWOJIOTMUECKH AKTHUBHBIX BEIECTBAX,
BBIMIOJIHSIFOIIUX 3HAOKPUHHYIO PETYJSIIUI0 KU3HEACATEIbHOCTA OpPraHU3MOB.
Knaccudukanus  ropMOHOB:  CTEpOHM[bI,  MPOU3BOAHBIE  AMHHOKHCIOT,
TIOJIUTICTITUIHBIE U OETKOBbIE TOPMOHBI. OTAENbHBIC MPEICTABUTEIU: dCTPAJAHOI,
TE€CTOCTEPOH, MHCYJIUH, aJIpEHAJIUH.

JlekapcrBa. IloHsATHE O JekapcTBaX Kak XMMHOTEPANEBTUYECKHX Mpernaparax.
Kparkue ucropuyeckre cBeieHUs] 0 BOSHUKHOBEHUU U PA3BUTUU XMUMHUOTEPANUHU.
['pynmer nexapcTB: cynabhaMuabl (CTPENTONH), AHTHUOMOTHKY (TICHHUIIWILINH),
AQHTUINUPETUKU (acCmUpHUH), aHAJbIETUKU (aHANBIMH). MeXaHu3M JecTBUs

HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB, CTPOCHUE MOJEKYJ, IMPOTHO3UPOBAHUE



CBOIICTB Ha OCHOBE aHaJlIW3a XUMHUYECKOrO CTPOCHHUS. AHTHOMOTUKH, HX
KJaccudukaius Mo CTPOCHUIO, TUIY U CHEKTpy JelcTBus. bezonacHble criocoObl
MIPUMEHEHMUS, JIEKapCTBEHHBIE ()OPMBI.

JdeMoHCcTpanuu.

CpaBHenue ckopocTH pasnoxenus H202 mon geiictBuem ¢depMeHTa Karajia3bl U
Heoprannueckux katanuzatopoB: KI, FeCl3, MnO2. OO6pa3upl BUTaMUHHBIX
npenapatoB. IlonmuBuramunsl. Wmmoctpauuu — gororpaduii  KUBOTHBIX  C
pasnuuHbIMU (OopMaMHM aBUTAaMUHO30B. [lnmakat ¢ m300pakeHHUEM CTPYKTYpPHBIX
dopMynacTpaanona, TECTOCTEpOHa, ajpeHanuHa. BzaumopaeiicTBue agpeHaivHa ¢
pactBopom FeCl3. benkoBasi mpuposa MHCyJIMHA (IIBETHAs peakius Ha OEKH).
[Tnakatel wnum kKomorpamMmbl ¢ (opMynamMu aMmuaacyib()aHUIOBOM KHUCIOTHI,
TUruApo(oIMeBol U JIOKHOW IUTHAPOPOTUEBON KUCIOT, OCH3WINMCHUIIUUIMHA,
TeTpaUKINHA, Ile)OoTaKCuMa, aclIUpUHA.

JlaGopaTopHbIe ONBITHI.

UcnbiTanue pacTBOPUMOCTH aJpe€HAIMHA B BOAE M COJSIHOW  KHCJOTE.
OO6HapyxeHue acliMpruHa B TOTOBOM JIEKapCTBEHHOM (hopMme.

IIpakTH4YecKkue 3aHATHS.

Oo6napyxeHue BuTaMuHa A B mojicoiHeuHoM Maciie. O6HapyskeHnue ButamuHa C B
sg0mounom coke. Ormpezaenenue BUTamMuHAa D B phIObEM KUPE HIH KypUHOM
KenTke. JlercTBue aMHIIO3bl CIIOHBI Ha Kpaxmall. JleliCTBHE HEruaporeHasbl Ha
METWICHOBbIM cuHUM. JleHcTBUE KaTala3bl Ha MEPOKCHI BOAOpOJa. AHaIMU3
JIEKApCTBEHHBIX MPENapaToB, IMPOU3BOJIHBIX CAIHMIIUIOBON KHUCIOTHL. AHAIN3
JIEKapCTBEHHBIX MPENapaToB, MPOU3BOIHBIX M-aMHHO(EHOA.

2. O0masi ¥ HeOpraHU4YecKast XuMHus.

2.1. Xumusi — HayKa 0 BellecTBaXx.

CocTraB BemecTBa. XuMuueckue diieMeHTh. (CrnocoObl  CyIIECTBOBAHUS
XUMUYECKUX JJIEMEHTOB: aTOMBbI, MPOCThIE U CJOXKHBIE BellecTBa. BemiecTBa
MOCTOSIHHOTO M MEPEMEHHOT0 COCTaBa. 3aKOH IOCTOSHCTBAa COCTaBa BEIECTB.
BemectBa  MOJEKYJISIpHOTO W HEMOJIEKYJIsIpHOro  cTpoeHus.  CrnocoOsl

OTOOpaKeHUsT  MOJIEKYJ:  MOJICKYJSIpHbIE W CTPYKTYpHbIE  (OPMYJIbI;



IapoCTep)KHEBbIE M MacmTaOHble mnpocTtpaHcTBeHHble (Ctioapra - bpuriebda)
MOJEIN MOJIEKYIL.

HN3mepenne BemecrBa. Macca aToOMOB M MOJIEKYJI. ATOMHas €IWHHIIA MAaccChl.
OTHOcHUTENbHBIE aTOMHAasi M MOJEKyJsipHas Maccbl. KonnuecTBO BellecTBa U
€AUHUIIBI €r0 M3MEPEHUs: MOJIb, MMOJb, KMOdb. Uucno Asoranpo. MomnspHas
Macca. ArperaTHble COCTOSIHUSI BemlecTBa. TBepnoe (KpUCTAIMYECKOE M
amopdHOe), KUAKOE W Tra3000pa3HOE arperaTHbie COCTOSHUS BEIIECTBA. 3aKOH
ABoragpo u ero cueactBus. MoJapHbIH 00bEM BEIIECTB B Ta3000pa3zHOM
cocrosiHud. OOBEIUHEHHBIM Ta30BBIM 3aKOH M YypaBHEHHEe MeHaeneeBa—
Knaneiipona. Cmecu BemecTB. Paznuuus Mexay cMecsiMU M XUMHYECKHUMU
coenuHeHUsIMH. MaccoBass U oObeMHas JIOJM  KOMIIOHEHTOB  CMECH.
JdemoHcTpanum.

OnbITHI, WUTIOCTPUPYIOIINE 3aKOH COXpaHEHUs Macchl BemecTB. Habop moneneit
aToMoB U MoJekyi.HekoTopeie BemecTBa kojimdecTBOM B 1 Moab. Mojenb
MOJIIPHOTO 00BEMa ra3oB.

IIpakTH4yecKkue 3aHATHS.

N3roroBnenne monesie MOJIEKYJT HEKOTOPBIX OPTaHMYECKUX U HEOPraHUYECKHUX
BeniecTB. OuncTKa BelecTB (GUIBTPOBAHUEM M JUCTHILISALIKEH. OYUCTKa BEIIECTB
MIEPEKPUCTATIIU3ALUCH.

2.2. Ctpoenne aToma.

ATOM — cJ0xkHasg 4acTula. Joka3aTenbCcTBa CIIOXKHOCTH CTPOEHHUS aToMa:
KaTOJHbIE M PEHTTCHOBCKUE JyuH, PoTod(PdeKT, paTuoaKTUBHOCTD, AJICKTPOJIU3.
[Inanetapuas wmogens aroma O.Pesepdopma. Crpoenme aroma mo H.bopy.
CoBpeMeHHbIE NPEACTaBICHUS O CTpoeHMM aroma. KopmycKyispHO-BOJIHOBON
Jyalli3M 4acTULl MUKPO- MUpA.

CocrtaB atomHOro sigpa. HykinoHsl: IpOTOHBI U HEUTPOHBI. MI30TOMNBI M HYKIIUIBIL.
Y CTONYHUBOCTH SITIED.

DJIeKTPOHHAsE 0007104ka aToMoB. [loHsATHe 00 »dJIEKTpOHHOHOPOUTANH W
2JIEKTPOHHOM oOOsiake. KBaHTOBBIE uMClIa: TJIaBHOE, OpOMTalibHOE (MOOOYHOE),
MarHuTHOE€ U CIMHOBOE. PacmpeneneHue -3JIEKTPOHOB IO SHEPreTHYECKUM

YPOBHAM, IIOAYPOBHAM H 0p6I/ITaJ'I$IM B COOTBCTCTBHH C IIPHUHIOUIIOM HAaUMEHBIIICH



sHepruu, npuHiunoMm llaynu u npaBunoml'yHna. DnekTpoHHbIE KOH(PUTYpaluu
aTOMOB XMMHYECKHX 3JIEMEHTOB. BalleHTHbIE BO3MOKHOCTH ATOMOB XMMHUUYECKUX
AJICMEHTOB. DJICKTPOHHAs KiIaccH(HKaIMs XUMHUYECKHUX JJIEMEHTOB: s-, p-, d-, f-
3JIEMEHTBHI.

JdeMoHcTpanuu.

dotorpdext. Monenu opburtaneit pa3iuuHon GopMel.

JlabopaTopHBbIii ONBIT.

HaGnronenne crnexkTpoB MCIYCKaHUST W TOTJIOMICHHUS COCAMHEHUN XUMHUYECKHX
3JIEMEHTOB C MOMOIIbIO CIEKTPOCKOTA.

2.3. llepuoamueckmii 3akoH u Ilepuogmyeckas cucreMa XUMHYECKHX
yemMenToB [I.M.Menneseena.

OTkpbiTHE NePUOINIECKOro 3aKOHA. [Tpennochaku: HAKOIJICHHUE
dakTosornueckoro Marepuaina, pabotel npenmectseHHUKOB (M.B.JleGepeitnepa,
A.D.lllavkyprya, JIx.A.Hetonennca, JI.LFO.Metiepa), chezn xumukoB B Kapicpyo,
auyHocTHble  kadectBa  J[.M.MenneneeBa. Ortkpeitue J[.M.MeHaeneeBbiM
[lepuoanyeckoro 3aKoHa.

Ilepnoanyecknii 3aK0H U cTpoeHue aroma. M3oronbl. COBpeMEHHOE MOHSTHE
XUMUYECKOTO AJIEMEHTA. 3aKOHOMEPHOCTh I""Mo3znu. CoBpemMeHHas
dopmynupoBka [lepronuyeckoro 3akona. llepuogmdeckasi cucremMa U CTPOCHHE
atoma. Ou3nyeckuil CMbICI MOPSAKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB T'PYIIIBI U
nepuona. llepuoguyeckoe HW3MEHEHHE CBOMCTB 3JIEMEHTOB: pajguyca aToma;
SHEPIUM  HMOHM3ALMHU;  DJIEKTPOOTPULIATENIBHOCTH.  [IpUuMHBI  HW3MEHEHHS
METaJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB 3JIEMEHTOB B IpyINax U MepUoiax, B
TOM 4Hclie OONbIIMX W cBepxOonpimux. 3HaueHue [lepmommueckoro 3akoHa |
[lepuoguueckoit cucTemMbl XUMU4YeCcKux diaemeHTtoB J[.M.MenneneeBa s
pa3BUTHA HAyKHM W TMOHUMAHUS XUMUYECKON KapTHUHBI Mupa. JleMoOHcTpanmmm.
Paznuunbie BapuanTbl TaOnuubl lleproguyueckoil CUCTEMBl  XHUMHUYECKHX
anemenToB J[.M.MenaeneeBa. OOpa3rpl MPOCTBIX  BEIMIECTB OKCHAOB M|
ruapokcuaoB anemMeHToB I nepuona.

JlaGopaTopHblii ONIBIT.



CpaBHEHHME CBOMCTB MPOCTHIX BEIIECTB, OKCUIOB M THAPOKCHUIOB 3eMeHTOB III
nepuo/a.

2.4. CTpoeHue BemecTna.

ITonsaiTHe 0 XMMHYECKOH CBSA3M. THUNBI XMUMUYECKUX CBSI3€H: KOBAJICHTHAS,
WOHHAsI, METAJUTUYECKAasi M BOJOPOIHASL.

KoBanenTHass xuMu4yeckasi cBsi3b. /[Ba MexaHu3Ma 0Opa30oBaHUs STOM CBS3U:
OOMEHHBIN M JOHOPHO-aKIEeNTOPHbIA. OCHOBHBIC MapaMETPbl ATOTO THUIA CBSI3HU:
JUIMHA, MPOYHOCTb, YIrOJI CBSI3M WJIM BaJEHTHBIM yroj. OCHOBHBIE CBOWMCTBa
KOBQJEHTHOW  CBSI3U:  HACBIIEHHOCTb, TMOJSPU3YEMOCTh U MPOYHOCTb.
DNEeKTPOOTPUIIATEILHOCTh M KJIACCU(UKAIMS KOBAJICHTHBIX CBSI3ed MO JTOMY
NpPU3HAKY: MOJIIpHAs U HEMOJISIpHAsA KOBAJCHTHbIE CBA3U. [IONMApHOCTH CBSI3U U
NOJIIPHOCTh  MOJIeKyJbl. Crnoco0 TepeKpbIBaHUsS AIIEKTPOHHBIXOpOUTANEeH U
KiaccuuKaiusl KOBAJICHTHBIX CBSI3eM IO ATOMY TMPU3HAKY: G- M T-CBSI3U.
KpatHocTh KOBaJIGeHTHBIX CBsI3eM W KiacCHU(UKAIUs HUX IO ATOMY MPHU3HAKY:
OJIMHAPHBIE, IBOMHBIE, TPONHBIE, MOJYTOPHBIE. THUIBI KPUCTAIIIMUECKUX PEIIETOK
y BEILIECTB C 3TUM THUIIOM CBSI3U: ATOMHBIE U MOJICKYJIsIpHblE. DuU3NYECKUE
CBOWMCTBA BELIECTB C OTUMM  KpUCTaUIM4eCKUMU  pemerkamu. MoHHasn
XUMHUYecKas CBA3b. KpallHUI cilyyail KOBaJCHTHOM MOJIIPHOM CBsA3U. MexaHus3m
oOpa3oBaHus WOHHOW CBs3M. MOHHBIE KPHCTAUNIMYECKHE PEIICTKH M CBOWCTBA
BEILIECTB C TAKUMU KPUCTAJIIAMH.

MeTanandeckasi XumMu4deckasi cBsi3b. OCoOBIi THII XUMHYCCKON CBSI3H,
CYLIECTBYIOIIMM B METAJUIAX U CIUIaBax. Ee OTIMYMSA U CXOJICTBO C KOBAJIEHTHOMN H
MOHHOW  cBsi3amMu.  CBOMCTBA  METaJUIMYECKOM  CBSI3M.  MeTaluimueckue
KPUCTAJUIMYECKUE PEIIETKH W CBOMCTBAa BELIECTB C TaKUMHM KpPUCTaJUIaMH.
BonpopoaHasi xumuueckasi cBsi3b. MexaHusMm oOpa3oBaHUs TakoW cBs3u. Ee
KJIacCU(UKAIUS: MEKMOJICKYJIIpHAS U BHYTPUMOJICKYJIIPHAST BOJOPOJIHBIC CBSI3H.
MonekyIsipHble KPUCTALUIMYECKUE PEUIETKH IS 3TOro Thna cBsi3u. dusnueckue
CBOWCTBA BEIIECTB C BOJOPOJHOM CBA3bI0. buosiormueckas poib BOAOPOIHBIX
CBS3€l B OpraHu3allii CTPYKTYp OuomnoauMepoB. ExuHas mpupoia XUMHUYECKUX
CBSI3€M: HAJIMYME PA3JIMYHBIX TUIOB CBA3EH B OJHOM BELIECTBE, MEPEXOJ OJHOTO

THUIIA CBA3U B APYTOM U T.II.



KommniekcooOpasoBanue. [TonsTue 0 KOMIIJIEKCHBIX COEMHEHUSIX.
KoopnrHanimoHHOE 4HMCIO KOMIUIEKCOOOpa3oBaTensa. BHYTpeHHsE W BHELIHSAS
chepa xomriiekcoB. HomeHKkIIaTypa KOMILIEKCHBIX coeluHeHuil. Ux 3HaueHwue.
JdeMoHCcTpanuu.

Mogenn MOJEKyJl pa3jIMYHOW apXUTEKTypbl. Moaenu U3 BO3AYLIHBIX IIApOB
IPOCTPAHCTBEHHOTO PACIOJNIOXKEHUsT Sp-, SP2-, SP3- ruOpuaHBIX OpOuTaje.
Mojenu KpUCTaUIMYECKUX PEIIETOK pasnuyHoro tuna. Mogenu monekyn JJHK u
Oeika.

JlaGopaTopHble ONBITHI.

B3aumoneiicTBue  MHOTOaTOMHBIX  CHHPTOB C  (DETMHTOBOM  KUAKOCTBIO.
KauecTBeHHble peakuinu Ha MOHBI Fe2+ u Fe3+.

2.5. lHotumepswl.

Heopranuyeckne moaumepsl. [lonmuMepsl - TpoCThie BelIeCTBA C aTOMHOM
KPUCTAINTMYECKON PEIIETKOM: aJuloTPONHbIE BUAOU3ZMEHEHUs yrieponaa (anmas,
rpadur, kapOuH, QyIjIepeH, B3auMOCBS3b THOpPUAM3ALMU OpOUTANIE y aTOMOB
yriaepoaa ¢ IPOCTPAHCTBEHHBIM CTPOECHUEM AJJIOTPOMHBIX MOIU(DHUKALIUN); ceeH
U TEJULYp LENOYeYHOro crpoeHusd. [lomumepsl — c0KHBIE BEHIECTBA C ATOMHOMN
KPUCTAJUIMYECKOW PpEIIETKON: KBapl, KpeMHE3eM (JUOKCHUIHBIE COEIUHEHUS
KpEMHUS), KOpPYyHA (OKCHJA aJTlOMUHUS) U aJIOMOCUJIUKATHI (IIOJIEBBIC IIMATHI,
ciarona, KaoiuH). MuHepansl W ropHele mnopoasl. Cepa IIiacTHYecKasl.
MuHepanbHO€ BOJIOKHO — acOecT. 3HayeHHWE HEOPTaHMYECKUX MPUPOIHBIX
MOJIMMEPOB B (POPMUPOBAHUHU OJHOM M3 TEOJOTHYECKUX 000J0ueKk 3eMianm —
JTUTOCHEPHI.

Oprannyeckune noauMepbl. CriocoObl UX MOJYYEHUS: PEAKLUU MOJIUMEPU3aLuu
U peakuuu  NoJHUKOHJAeHcauud.  CTpyKTypsl — IOJMMEPOB:  JIMHEUHBIE,
pPa3BETBICHHBIE W  NPOCTPAHCTBEHHbIE.  CTPYKTypHpOBAaHUE  IOJUMEPOB:
BYJIKAHU3ALIHS Kay4yKOB, nyOneHue OEJIKOB, OTBEPKIACHUE
MOJIMKOH/IEHCAIIMOHHBIX MoMnMepoB. Knaccudukaius noauMepoB MO pa3indHbIM
MPU3HAKAM.

JdemMoHCcTpaUM.

KOJIJICKI_II/II/I ImiacTMacC, KaydyKoOB, BOJIOKOH, MHMHEPAJIOB H TOPHBIX IIOPOA.



MuHnepanbHO€ BOJIOKHO — acOecT — W u3JAeaus U3 Hero. Mojaenu MoJeKyl
oenkos, JJHK, PHK.

JlaGopaTopHble ONbITHI.

O3HakoMjieHHe ¢ O0Opa3llaMH IUIACTMAacC, BOJIOKOH, KaydyKOB, MHUHEpaJOB H
ropasix mopona. IIpoBepka macTMacc Ha JJIEKTPUUECKYIO TMPOBOAUMOCTb,
TOPOYECTb, OTHOIIICHHE K pacTBOpam KHCJIOT, mejJouei u
okucautenei.CpaBHEHUE CBOWCTB TEPMOPEAKTUBHBIX U  TEPMOIUIACTUYHBIX
miactMacce.  I[lonyyeHue HHUTEM W3 KAllPOHOBOM WJIA  JIABCAHOBOW  CMOJIBI.
OOGHapyxeHHe XJIopa B OJIMBUHUIXJIOPHU/IC.

2.6. IlucnepcHbie CHCTEMBI.

Ilonsitue o aucnepcHbIX cucteMax. Kiaccudukaiuys TUCIEPCHBIX CHCTEM B
3aBUCUMOCTHU OT arperaTHOro COCTOSIHUSI JTUCIEPCUOHHOW Cpeabl M JUCTIEPCHOM
dasbl, a TakKe MO pasz- Mepy UX dactull. [ pyboaucnepcHbie CUCTEMBI: SMYJIbCUU U
cycrnieH3uu. TOHKOUCIIEPCHBIE CUCTEMBI: KOJUTOUHBIC (30JIU U TeJIM) U UCTUHHBIE
(MOJIEKYyJIIpHBIE, MOJICKYJISIDHO-MOHHBIE H  HOHHBIC). Oddext Tunmans.
Koarynsamus B KomouHbIx pacTBopax. CUHEpE3UC B TEIX.

3HavYeHHe JUCHEPCHBIX CHCTEM B JKHBOWI W HEXUBOW TmpUpoae WH
NMPAKTUYECKON KU3HHM 4eJIOBeKA. OMYJIbCUU W CYCIEH3MU B CTPOUTEIBCTBE,
MUIIEBOM W MEIUIMHCKOW IIPOMBIIIJIEHHOCTH, KOCMETHKE. buonorunueckue,
MEIMIIMHCKHAE U TEXHOJIOTUYECKUE 30JId. 3HAYEHUE Tejiei B OpraHu3aluu >KUBOMU
Marepuu. buonorndeckue, NUIIEBbIE, MEAUIMHCKUE, KOCMETHUYECKHE TEJIU.
Cunepesrc Kak (GakTop, ONMPEACISIIONIMNA CPOK TOJHOCTH MPOJYKIIMHM Ha OCHOBE
reneii. CBepThIBaHME KPOBH KakK OHWOJIOTHYCCKUM CHHEPE3HUC, €ro 3HAYCHHE.
JdemoHcTpanum.

Bunbl nqucnepcHbIX CUCTEM M MX XapaKTEpHbIE Npu3HaKkU. [IpoxokaeHue nyda
CBeTa 4Yepe3 KOJUIOMJHBIE W HCTHHHBIE pacTBOphl (3dekT Tunnpans).
JlabopaTopHble ONBITHI.

[Tonyuenne cycnensum cepbl 1 KaHu(oan. [lomydeHne sMyIbCUH PaCTUTEIBHOTO
macna u Oensona. Ilomydenuwe 3onsa kpaxmana. I[lomydyenue 305 cepel U3
TUOCYJIb(paTa HATPUSI.

2.7. XumMHn4yecKue peaKiumu.



Kaaccupukauusa XMMHYECKHX pPeaKUUil B OPraHUYeCKOM M HEOPraHu4ecKomu
xumuu. [lonstue o xumuueckoil peakuuu. Peakuuu, uaymue 0e3 U3MEHEHUs
Ka4eCTBEHHOI'0 COCTaBa BEILIECTB: aJUIOTPONMU3alMs M u3oMmepusauusd. Peakuuw,
UIyIIMEe C U3MEHEHUEM COCTaBa BEIIECTB: 0 YHUCIY U XapaKTePy pearupyommnx u
00pa3yronuxcsi BEeIIeCTB (pa3fiokKEHUs, COCAUHEHHUs, 3aMelleHus, 0OMEeHa); IO
U3MEHEHUIO CTENEeHEN OKHUCIICHUS PJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
U HEOKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH); TIO TEIJIOBOMY 3P exTy (3K30-
U DHAOTepMHUYecKue); mo (aze (roMo- U TEeTEpOreHHbIE); IO HaIMPaBICHUIO
(oOpatumMble U HEOOpaTWMBbIC); 1O  HCIOJB30BAHUIO  KaTajau3aropa
(KaTaTUTUYECKUE M  HEKaTAIUTHYECKHUE), 10 MeXaHu3My (paauKajibHBIC,
MOJICKYJISIPHBIC U UOHHBIE).

BeposiTHOCT NpOTeKaAaHMs XUMHYECKMX peakuuil. TepMOXUMHUUYECKHUE
ypaBHeHus. CTaHJapTHas SHTAJIbIMS pEeakiuid U 0oOpa30BaHUs BEIIECTB. 3aKOH
I""'N.I'ecca u ero cieacTBusi. JHTPOIHUS.

Cxopoctb xumMudeckux peakumid. [lonsarue o ckopoctu peakiuid. CKOpOCTb
rOMO- U TE€TEPOTr€HHOW peakuu. JHeprusi akTuBauuu. DakTopbl, BIUAIONIME HA
CKOpPOCTh XUMHYECKON peakiuu. [Ipupona pearupyromux Beniects. Temmneparypa
(3akon Bant—TI odda). Konmentpamus. Karanmzatopel W Karamu3: TomMo- U
TFE€TEPOre€HHbIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPaBHEHHE C HEOPraHUYECKHUMU
KaTajln3aTopaMu.  3aBUCUMOCTb  CKOPOCTH  peakuuid  OT  TOBEPXHOCTH
CONPHUKOCHOBEHHUSI pEarupyroluX BEIIECTB.

Ob0paTumMocThL XHMHYECKHX peakunuii.XuMuuyeckoe paBHoBecue. [loHsaTue o
XUMHYECKOM  paBHOBECUM. PaBHOBECHbIE KOHUEHTpanuu. JIMHAMUYHOCTH
XUMHYECKOro paBHOBecHs. DakToppl, BIUSIOIIKE HAa CMEIICHUE DPAaBHOBECHS:
KOHLICHTpalusl, AaBieHue, teMneparypa (npuniun Jle [latense).
JdeMoHCTpanIuu.

IIpeBpamenne kpacHoro dochopa B OibIif; KHCIOPOaa B 030H. Mojenn OyraHa u
nzo0yrana. [lomyueHue KucCiIopoga W3 TEPOKCHAA BOJOPOJA U BOJBI,
neruaparamnus taHona. lenouka npespamenuit P — P205 — H3PO4; cBoiicTBa
YKCYCHOM KHCJIOTBI; peaklMu, HAylue ¢ oOpa30oBaHMEM OCa/iKa, Ta3a U BOJBL;

CBOMCTBA MCTAJZIOB, OKHCJICHHUC aJbACTHAd B KHUCIOTY M CIIMPTa B aJbACTHI.



Peakiiuu ropeHus; peakiuu >HAOTEPMHUYECKHE HA MPUMEPE PEaKIUU Pa3ioKeHUs
(9TaHONa, KAJIMUHON CcenuTphl, OMXpomMaTa aMMOHHS) UM SK30TEPMUYECKUE Ha
npuMepe peakuuii coenuHeHus (obOeciBeunBaHue OpPOMHOM BOJBI U pacTBopa
MepMaHraHara Kajaus 3TUJICHOM, TallleHHe U3BECTH U JIp.). BzaumopelcTBre 1uHKa
C pacTBOpaMH COJSSHOM W CEPHOM KHUCIOT MPHU Pa3HBIX TEMIIEpaTypax, pasHbIX
KOHIICHTPALMAX COJITHOM KHUCIIOTBHI; PAa3JIOKEHHE TMEPOKCHUIA KHUCIOpoaa ¢
nomoIbo okcuaa mapranna (IV), karamassel ChIpOro Msica U ChIporo kaptodes.
B3aumopelicTBue 1uHKA Pa3IudHON MOBEPXHOCTHU (MOPOIIKA, MbUIA, TPaHYJ) C
KHUCJIO- TOW. MOJEITb «KUTISILETO CIOS».

Cwmenienue paBHoBecusi B cucreme: Fe3+ + 3 CNS— «—— Fe(CNS)3; ombuieHue
KUPOB, pEaKIuu dTepUUKAIUU. 3aBUCUMOCTb CTENEHH AJICKTPOJIUTHIECCKON
JMCCOIMAIIMM YKCYCHOM KHUCIOTHI OT pa3bamneHusi. CpaBHenue cpoiictB 0,1 H
pacTBOPOB CEPHOM U CEPHUCTOM KHUCJIOT, MYPaBbHHOM M YKCYCHOM KHCIOT;
TUAPOKCHUIOB JIUTHS, HATPUS U KaJIHS.

JlaGopaTopHbIe ONBITHI.

[Tony4yenue kucaopoaa pa3ioKeHUEM MEPOKCHUIAa BOJOPOaa U (MJIM) IepMaHraHaTa
kanusi. Peaknuu, wuaymume ¢ oOpa3oBaHMEM OcCajka, Ta3a WM BOIBI IS
OpraHUYECKUX U HEOPTraHUYECKUX KUCIIOT.

2.8. PacTBOpHBI.

IHonsitue 0 pactBopax. PU3NKO-XUMUYECKAs TPUPOJIA PACTBOPEHUS U PACTBOPOB.
B3aumoneiictBue pacTBOpUTENST M PACTBOPEHHOTO BEUIECTBA. PacTBOPUMOCTH
BemniecTB. CrocoObl BBIpaYKEHUS KOHIIGHTPAIMM PACTBOPOB: MaccoBas JIOJIS
PaCcTBOPEHHOIO BEIIECTBA (IIPOLIEHTHAS ), MOJISIPHASL.

Teopus 3JIEKTPOJIUTHYECKON AUCCOUMANUUA. MEXaHU3M JUCCOIUAIMHA BEIIECTB
C pa3NUYHBIMU TUIIAMH XUMHYECKUX CBsi3eil. BKilag pycCKUX y4eHBIX B pa3BUTHE
OpeACTaBICHUNA 00 HJIEKTPOJUTHUECKON aucconuanud. OCHOBHBIE MOJIOKEHUS
TEOPUH  BJIEKTPOIUTHYECKOW aucconuanuu. CTeneHb 3JIEKTPOJIUTHYECKON
aucconmanuu U (HakTophl ee 3aBUCUMOCTH. CHUIIBHBIE M CPEIHHUE DJICKTPOJIUTHI.
Huccouumanust Bonbl. Bomopoansiii mnokazarens. Cpela BOIHBIX PacTBOPOB
ANEKTPOJIUTOB. Peakiiuu oOMeHa B BOJAHBIX pacTBOpax 3JEKTpoiauToB. I'maposau3

KaKk oOMeHHBbIH mpouecc. HeoOpaTumbiii TrUIPOIU3  OPraHUYECKUX U



HEOPraHUYECKUX COCAWHEHUNW M €ro 3HAYEHHWE B MPAKTUYECKON MIE€SITEIbHOCTH
yesoBeka. OOpaTumelil ruaponu3 coneid. Crynenyatsid ruaponus. [Ipaktuueckoe
MpUMEHEHUE Tuapoiusa. ['uaponu3 opraHudeckux BeliecTB (OENKOB, KUPOB,
yIIEBOJIOB, MONUHYKICOTHAOB, AT®D) u ero OMOJOrHYECKOEe M MPAKTUUYECKOE
3HaueHue. OMbUIeHUE KUPOB. Peakius stepudukaum.

JdeMoHcTpanuu.

CpaBHEeHME  DIJIEKTPOMPOBOJHOCTH  PACTBOPOB  JIIEKTPOIUTOB. (CMelleHue
PaBHOBECHS TUCCOLUAIINY CIA0BIX KUCIOT. NHIUKATOPHI U U3BMEHEHHE UX OKPACKU
B pasHbIXx cpenax. CepHOKHUCHBIA U (PEepMEHTATUBHBIA THUIPOJU3 YTIIEBOIOB.
IMuaponus kapOoHATOB, CyIb(PAaTOB U CHIMKATOB IIETOYHBIX METAJJIOB; HUTPATOB
ceuHia (I1) wim nuuka, XJI0pHU1a aMMOHHUS.

JlabopaTopHBbIii ONIBIT.

Xapaxkrep IUCCOIMALIMY PA3IMYHBIX THIPOKCUIOB.

IIpakTH4eckoe 3aHATHE.

[IpuroroBiieHre pacTBOPOB Pa3IUUYHBIX BUJOB KOHIIEHTPALUH.

2.9. OKHCIANTETbHO-BOCCTAHOBHUTEIbHbIE PpPeaKIMU. DJIEeKTPOXUMHYECKHE
NPOLECCHI.

OxucanTe1bHO-BOCCTAHOBUTEIbHBIE peaKI M. Crenenn OKHCIICHHS.
BoccranoButenu u oxuciutenu. OKUCIEHHME U BOCCTaHOBJICHHE. Bakneiiue
OKHCIIUTEIN W BOCCTAaHOBUTEIU. BOCCTaHOBUTENBHBIE CBOICTBA METAIOB —
IPOCTHIX BeIECTB. OKUCIUTEIBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIIOB
— TMPOCTHIX BEIIECTB. BOCCTaHOBUTENbHBIE CBOWCTBA BEIECTB, OOpa30BaHHBIX
3J€eMEHTaMH B HM3UIEH (OTpULATEIbHOM) CTENneHU OKUcieHHs. OKUCIUTETbHBIE
CBOICTBa BEIECTB, OOpPa30BAHHBIX JJIEMEHTAMH B BBICIICH (TOJOKUTEIHLHOMN)
cTerneHu okucieHusl. OKUCIUTEIbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BEILIECTB,
0o0pa30BaHHBIX  JJIEMEHTAMH B  MPOMEXKYTOYHBIX  CTEMEHAX  OKHUCIICHHS.
Knaccupukanuss OKHMCIUTETbHO-BOCCTAHOBUTENbHBIX peakuui. Peakuuun
MEKATOMHOTO W MEXKMOJIEKYJSIPHOTO OKHCIICHUS-BOCCTAHOBJIEHHUs. Peakuun
BHYTPHUMOJIEKYJISIPHOTO OKHUCJIEHHS-BOCCTAHOBJICHUS. Peakunu CamMOOKHCIICHUS-
CaMOBOCCTaHOBJICHHSI  (AUCHPONOPUUOHUPOBAHUSA).  MeEToIbl  COCTaBICHUS

YPAaBHEHUN OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX pPeakuuii. MeToa 3JeKTPOHHOTO



OasaHca. BrnusiHue cpenbl Ha NPOTEKaHUE OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX
IIPOLIECCOB. XUMHMYECKHE MCTOYHMKH TOKAa. OJEKTPOJIHBIE NOTEHIMaNbl. Psn
CTaHJAPTHBIX JIEKTPOJHBIX MOTEHUUATIOB (AIEKTPOXUMUUYECKUN PSSl HAIPSHKEHUM
MeTauioB). ['anbBaHMYECKUE 3JEMEHTHl M MPUHUUIB UX padoTel. CocTaBieHHe
raJIbBAHUYECKUX 3JIeMEeHTOB. O0Opa3oBaHKe TaJIbBAHMUECKHUX Map MPU XUMUYECKUX
npoueccax. ['anbBaHMYECKHE DIIEMEHTHI, NPUMEHSEMBIE B IKU3HU: CBUHIIOBAs
aKKyMyJsiTOpHas Oartapesi, HUKEIb-KaJMHUEBblE OaTaped, TOIJIMBHBIE AJIEMEHTBHI.
JJIEKTPOJIN3 PACIVIABOB M BOAHBIX PacTBOPOB 3JIEKTPOJUTOB. IIponeccsl,
IPOUCXOAAIIME HA KAaTOAE U aHOJE. YPABHEHUS DJIEKTPOXUMUUYECKUX IPOLIECCOB.
DNEKTpOau3 BOAHBIX PACTBOPOB C HHEPTHBIMU 3JIEKTPOAAMU. DIEKTPOJIN3 BOIHBIX
pacTBOPOB € PacTBOPUMBIMHU  3JeKTpojaMu. [IpakTudyeckoe MpUMEHEHUE

QJICKTPOJIN3a.

JdeMoHCcTpanuu.

BoccranoBnenue auxpomara kanus nMHKOM. Boccranosnenne okcuaa meau (II)
yIJIEM W BOAOPOAOM. BoccTaHOBiIEHHE OUXpoMaTa KaJIUs 3THUIOBBIM CIUPTOM.
OxucnuTenbHble CBOMCTBAa a30THOM KHMCIOTHL. OKHCIMTEIbHBIE CBOMCTBaA
nuxpoMara Kanus. [anpbBaHMYECKHME OJEMEHThl U Oarapedku. OJIEeKTPOJIu3

pactBopa xsopuaa meau (II).
JlaGopaTopHble ONbITHI.

B3aumoneinictBue METALUIOB C HEMETaUIaMH, a TaKXK€ C PacTBOpaMu COJIEd H
pacTBopamMu KHCJIOT. B3auMopnencTBhe CEpHOW M A30THOM KHUCIOT C MEJIBIO.

OxucIuTEIbHBIC CBOMCTBA IICPMaHraHaTa KaJluid B Pa3JIMYHbIX CPCaAaX.

2.10. Knaccudukanus Bemiectsn. IIpocThie BemecTna.

Kinaccupukanusi HeopraHu4ecKux BewlecTB. [IpocTeie U COKHBIE BELIECTBA.
Oxcunpl, ux knaccupukamus. ['mapokcuasl (OCHOBaHUS, KHCJIOPOICOASPKAIINEC
KUCTIOTHI, aM(pOTepHbIE THAPOKCUABI). KucinoTel, nx kinaccudukamnms. OcHOBaHMUS,
ux knaccupukarms. Comu cpeaHue, KHUCIIbIe, OCHOBHBIE M KOMILJIECKCHEBIE.
Metanasbl. [lonoxeHue MeTasioB B MEPUOJUYECKOM CUCTEME U OCOOEHHOCTH

CTpOCHHA HMX aTOMOB. HpOCTBIC BC€IICCTBA — MCTAJIblL: CTPOCHUC KPHUCTAJLUIOB M



MeTaJTHYecKasi XuMuueckas cBsi3b. OOmue puznueckue CBOMCTBA METAIJIOB U UX
BOCCTAHOBUTEIIbHBIC CBOMCTBA: B3aUMOJCHUCTBHE C HeMeTalaMU (KUCIOPOAOM,
rajioreHamu, cepoi, a30ToM, BOJOPOIOM), BOJOM, KUCIOTaAMH, paCTBOPaMHU COJIEH,
OpraHUYeCKUMHU  BeHleCTBaMM  (CIIUpPTaMH, TrajoreHalkaHaMu,  (eHOoJIOM,
KHUCIIOTaMU ), mesnodamMu. OKCUAbI U TUIPOKCHUJIBI METAJIJIOB. 3aBUCUMOCThH CBOMCTB
3TUX COCJUHEHUW OT CTENEHEW OKUCICHUS METAIOB. 3HAYCHHE METAJLIOB B
MPUPOJE U KU3HU OPTaHU3MOB.

Koppo3uss  MeramaoB. Ilonstue  koppo3un. XuUMHUYECKass  KOPPO3Hs.
OnektpoxumMuueckas koppo3us. CrocoObl 3allUThl METAJIOB OT KOPPO3UH.
OO0mmue crmoco0bI MOJy4eHUs1 MeTalI0B. MeTtaiisl B mpupoje. MeTtautyprust u
€€ BHJAbl: MUPO-, TUAPO- U BJIEKTPOMETAIUIYprusi. DJIEKTPOJIM3 PACILUIABOB H
pacTBOPOB COEJMHEHUN META/JIOB U €ro IpakTuueckoe 3HaueHue. Hemerasbl.
[Tonoxxenne nHemetayyioB B Ilepuoanueckoit cucreme, 0COOCHHOCTH CTPOCHHS UX
aTOMOB. DJEKTPOOTPHULIATEIBHOCTh. bIaropoaHble ra3bl. JJIEKTPOHHOE CTPOEHHE
aTOMOB 0JIarOpoOJHBIX Ta30B U OCOOCHHOCTHM WX XUMHYECKHUX W (PU3NUECKUX
cBoicTB. Hemeramnbl — mnpocTeie BemiecTBa. VX aTOMHOE W MOJIEKYJISIPHOE
CTpO€HHE UX. AJuoTponusa. XUMUYECKHE CBOMCTBA HEMETAIIIOB. OKUCIUTENbHBIE
CBOMCTBA: B3aUMOJICHCTBHE c MeTaJllaMu, BOJOPOAOM, MEHee
ANEKTPOOTPULIATEIIbHBIMU HEMETAUIaMU, HEKOTOPBIMHU CJIOKHBIMH BEIIECTBAMM.
BoccranoBuTenbHbIE CBOMCTBA HEMETAIJIOB B PEAKIUAX C (TOPOM, KHUCIOPOJIOM,
CJI0’KHBIMHU BEIIECTBAMH — OKHUCIUTENIAMU (a30THOM U CEPHOU KUCIOTaMU U JIp.).

JleMoHCTpanum.

Komnexmust  «Knaccudukanuss  HEOPraHMYECKHX  BEIMIECTB» W 00pasiibl
npencraBureneit kiaaccon. Komnekius «Knaccudukamnusi opraHuuecKuX BEIIECTBY
U 00pasmpl MpefCcTaBUTENCH KiIaccoB. MoJenn KPUCTALTMYECKUX PEIIeTOK
mertayuioB. Komneknus MeTalioB €  pa3HbIMM  (PU3UMYECKUMHU CBONCTBAMM.
B3aumopelictBue nUTHs, HATpUsl, MarHUsl U jKeje3a C KUCIOPOAOM; IIETOYHbBIX
METAJUIOB C BOJAOW, ciupTaMu, ()eHOJIOM; ITMHKA C PACTBOPAMH COJITHOW M CEPHOU
KHCJIOT, HAaTpUs C CEpPOM; AIFOMHUHMUS C WMOJIOM; >Kejle3a C PacTBOPOM MEIHOTO
Ky[opoca; allloMAHUS C pACTBOPOM eAKoro Hatpa. OKCUAbl U TUAPOKCUIBI XpOMa.

Koppo3ust MeTaiuioB B 3aBUCUMOCTH OT YCJIOBHH. 3alllMTa METAJIIOB OT KOPPO3HUU:



0o0pa3Ipl «HEp)KABEEK», 3AIMUTHBIX NOKphITHM. Komnekuus pya. IAeKTposn3
pacTBOpoB cojiedl. Mojenu KpUCTAIMUECKUX pPEIIeTOK Hojaa, aaMmasa, rpadmura.
Amnotponius  ¢docdopa, cepbl, kuciaopoaa. BzaumoneiictBue Bogopoda ¢
KHUCJIOPOJIOM; CYPbMBI C XJIOPOM; HATpusl ¢ HOJOM; XJIOpa ¢ pacTBOpoM Opomuja
Kallis; XJOPHOW M CEpOBOJAOPOAHON BOJIbI; OOECIBEYMBAHUE OPOMHONU BOJBI
STUJICHOM WJIM allETHUJICHOM.

JlaGopaTopHbie ONBITHI.

O3HakoMJieHHe ¢ o0pasliaMu MPeICTaBUTENCH KIaCCOB HEOPTaHUUECKUX BEIIECTB.
O3HakoMJieHHe C 00pa3laMH MPEACTABUTENICH KIACCOB OPraHWYECKUX BEIIECTB.
O3nakomieHnue ¢ koJuiekuuen pyna. IlomydeHue Kuciaopoja W €ro CBOWCTBA.
[lomyuenue Bomopoma W ero cBoucTBa. I[lonydeHue mMIIACTUYECKOM CEPBI,
XUMHYECKHE CBOMCTBA CEpbl. B3anmMoAeCcTBUE METAIIIOB C PACTBOPAMHM KHUCJIOT U
cosieit. CBoMCTBa yrJisi: aJCOpOIMOHHBIE, BOCCTAHOBHUTENIbHBIC. B3aumMopelicTeue
[MHKA WU QJIIOMUHUS C PACTBOPAMM KHUCIIOT U 1ienoueid. OkpanivBaHue MjiaMeHu
KaTMOHAMH I1I€JIOYHBIX U 1E€JI0YHO3EMEIbHBIX METAIJIOB.

2.11. OcHOBHBIE KJACCHI HEOPraHWYECKUX MU OPraHUYeCKHX COeJIMHEHHUM.
Boaxopoansie coenuHenusi HemeTa/L10B. [lonyueHne aMmMuaka u XJI0pOBOJOPOIa
CUHTE30M U KOCBEHHO. Pu3nueckue cBorcTBa. OTHOLIEHHWE K BOJE: KHUCIOTHO-

OCHOBHBIE CBOWCTBA.

Oxcuabl W aHrWAPUABLI  KapOOHOBBIX Kkuca0T. HeconeoOpasyionme u
coneobpasyromue okcuabl. KucnoTHsie okcuabl, ux cBoiictBa. OCHOBHBIE OKCHIBI,
uX CBoMcTBa. AM(DOTEpHBIE OKCH/IBI, UX CBONCTBA. 3aBUCUMOCThH CBOWCTB OKCHUIOB
METAJUIOB OT CTETICHH OKHUCIEHUS. AHTHUAPUJIBI KapOOHOBBIX KHCIOT KaK aHAJIOTH
KHCJIOTHBIX OKCUJIOB.

Kuciiorsl opranuveckue u Heopranuvyeckme. Kuciorsl B CBeTe TeOpUH
3JIEKTPOJIUTUYECKON auccoruanni. KUciIoTel B CBETE MPOTOIUTUYECKON TEOPUHU.
Knaccudukanus opraHu4ecKMX M HEOpPraHUYeCKUX KuciaoT. OO0uue cBoicTBa
KHCJIOT: B3aMMOJCHUCTBAE OPTAHUYECKUX U HEOPTaHUYECKUX KUCIIOT C METaJIJIaMH,
OCHOBHBIMU U aM(OTEPHBIMU OKCHAAMU U THAPOKCHIAMHU, COISIMU, OOpa30BaHUE

CI0XHBIX 3(upoB. OCOOCHHOCTH CBONMCTB KOHIICHTPUPOBAHHOW CEPHOM M a30THOM



KUCIOT. OCHOBaHMSI OpraHuvyeckue W HeopraHumdeckue. OCHOBaHUS B CBETE
TEOPUU IEKTPOIUTHUUECKON Auccounanuu. OCHOBaHUS B CBETE MPOTOJIUTUYECKOU
teopun. Krnaccudukaiuss OpraHMYeCKUX UM  HEOPraHMYECKUX OCHOBAHUMU.
XHAMHUYECKHE CBOMCTBA WIENOYEH M HEPACTBOPHUMBIX OCHOBaHMU. CBONCTBa
OECKHCJIOPOIHBIX OCHOBAaHUM: aMMHaKka U aMHHOB. B3auMHOe BIHMsIHUE aTOMOB B
MOJIEKYJIE aHUJINHA.

AMdoTepHble OpraHuYecKue M HeOpraHuvYecKue coequHeHus. AMdoTepHbIe
OCHOBaHHUS B CBETE MPOTOJUTHUYECKON Teopur. AMEMOTEPHOCTh OKCHUIIOB H
TUJIPOKCHUIOB NEPEXOAHBIX METAJIOB: B3aUMOJCHCTBUE C KUCTOTAMM U IIEJTOYaMHU.
Couun. Knaccudpukanuss u xumudeckue cBoicTBa cojeil. OcoOOEHHOCTH CBOMCTB
COJIEN OPTaHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'eneTnueckasi CBSI3b MEXKAY KJIACCAMH OPraHMYECKHX M HEOPraHMYeCKHUX
coenuHeHuid. [loHsITHE O TEHETHYECKOW CBA3M W TEHETHUYECKUX pPAlaX B
HEOPraHWYECKONW W OpraHMYecKod XuMHU. ['eHeThueckue psapl MmeTtamna (Ha
npuMepe KalblIMs W Keje3a), HemeTaia (cepbl M KPEMHHUsSI), TMEePEXOJTHOTO
aneMeHTa (UMHKa). ['eHeTHYeckue psibl U TeHeTHUYecKasl CBS3b B OPraHUYECKOM
XuMuM. EquHCTBO MHpa BenecTs.

JdeMoHCcTpanuu.

Komnekiuu KHCIOTHBIX, OCHOBHBIX UM aM(OTEpPHBIX OKCHUIOB, AEMOHCTpAIUs HX
CBOMCTB. B3anmopjelrcTBUE KOHIIEHTPUPOBAHHBIX A30THOM M CEPHOM KHCIJOT, a
Takke pa30aBIEHHOW a30THOM KHUCIOTBI C Meaplo. Peakmus «cepeOpsHOro
3epKaja» 1 MYpPaBbUHOW KHUCIOTHL. B3amMonencTBue pacTBopa THAPOKCHIA
HaTpUs C KHUCIOTHBIMH oOkcugamu (okcugoMm dochopa (V)), amdorepHbIMH
ruapokcuaamMu  (TUAPOKCUAOM  [MHKA).  B3aumMopelictBue  amMmMuaka ¢
XJIOPOBOJIOPOJOM U BOJON. AHAJIOTHYHO i MeTWiIamMuHa. BzauMmojeicTBue
aMUHOKHCJIOT ¢ KuUcJIoTaMu U 1enodamu. OcyiiecTBieHue nepe- xonos: Ca —
CaO — Ca3(PO4)2 — Ca(OH)2 P — P205 — H3P0O4 Cu — CuO — CuS0O4 —
Cu(OH)2 — CuO — Cu C2H50H — C2H4 — C2H4Br2

JlabopaTopHbIe ONBITHI.

[Tonyyenne wu cBoiicTBa yrjaekuciaoro raza. CBOWCTBa COJIIHOM, CEpHOU

(pa30aBieHHON) M YKCyCHOM KucioT. B3aumoneilcTBue TuapOKCcUia HATpUs C



cossimu (cyabdarom Menu (II) u xmopumom ammonusi). Paznoxxkenue rugpoxcuaa
Menu. [lonydyenre u amdorepHsie cBoiicTBa ruapokcuaa amoMmunus. [lomydenue
JKECTKOM BOJBI U U3yYECHHUE €€ CBOMCTB. YCTPAaHEHHE BPEMEHHOM U MOCTOSIHHOU
xecTkocTu. IIpakTnueckue 3aHATHS.

[Tonydyenue XI0poBOAOPOJAa M COJITHOM KHUCJIOTBI, WX cBo#cTBa. [lomydeHue
aMMHaKa, €ro CBOMCTBA.

2.12. Xumus 3JIeMEHTOB. S-DJIEMEHTHI

Bonopoa. /IBOWCTBEHHOE IIOJIO)KEHUE BOAOPOJAA B MEPUOAUYECKON CHUCTEME.
M3oTonel Bojmopoma. Tsbkenas Boma. OKUCIUTENbHBIE M BOCCTAHOBHUTEIBHBIC
CBOICTBA BOJIOPOJA, €ro MOJy4YeHUE U NpuMeHeHue. Poiab Bogopona B )KMBOW U
HexuBoU mpupone. Boga. Poibs Bogbsl Kak cpeioo0pa3yromiero BelecTBa KICTKH.
DKOJOTMYECKHUE aCMEKThl BOJIONOIb30BAHUA.

JueMmentbl TA-rpynmnbl.  [lemounsie wmetamipl. OOmas xapakTepUCTHKA
HIEJIOYHBIX METAJJIOB HAa OCHOBaHWM TMoJioxkeHuss B Ilepuoamdeckoil cucreme
sanementoB J[.M.MenneneeBa u crtpoeHusi atomoB. [lonmyuyenue, dusmueckue u
XUMHUYECKHE CBOMCTBA IIEJIOYHBIX METAJI0B. KaTHOHBI 1IEIOYHBIX METAUIOB Kak
BaXHEHIIas xumMudeckas ¢GopMa UX CYIIECTBOBAHUS, PETYISATUBHAS POIb
KAaTUOHOB KaJIMsl YW HATpus B KUBOM KieTke. [IpuponHble coeqrHeHuss HATpUs U
KQJIMs, UX 3HAYCHUE.

JuemenTsl IIA-rpynnbl. O61m1as xapakTepucTUKa MIEI0YHO3EMEIbHBIX METAIIIIOB
M Mar"Husi Ha OCHOBaHMM NOJOXeHUA B llepuonnyeckoil cucreme 3JIEMEHTOB
JI..MenneneeBa u crpoeHus: atomoB. Kamnblnii, ero mnojaydenue, Gpuznueckue u
XUMHUYECKHE CBOWCTBA. BaxHeWlme COeIUHEHUs KajblMs, HMX 3HA4YCHUE U
npuMmeHeHne. Kanpiuii B mpupoae, ero Ouonoruueckasi posib.P-DneMeHTsI.
ANIOMUHMHA. XapakTepUCTHKA AaJIIOMUHHS HAa OCHOBAaHUM IIOJIOKEHHS B
[Tepuonnueckoit cucreme »saemeHToB J[.M.MeHneneeBa W CTpOEHHsT aroma.
[Tonydyenue, Qusnyeckue U XUMHUYECKHE CBOWCTBa aliOMUHHUA. BakHeitnue
COCMHEHUS AIIFOMHUHUS, MX CBOWMCTBA, 3HaUYeHUWE WU npumeHeHue. l[IpupoaHbie
COEMHEHUS ATTFOMUHMUSL.

Yraepoa n kpemumii. OO1as XxapakTepucTUKa HA OCHOBAaHUU UX TOJIOXKEHUS B

[Tepuognueckoit cucreme J[I.M.MenneneeBa u ctpoeHus aroma. IIpocTeie



BELIECTBAa, 00pa30BaHHbBIE ITUMU AIeMeHTaMU. OKCUIbI U TUAPOKCUABI YTIepoaa U
KpeMHHUs. BakHellne coiu yrojJpHOW M KPEMHMEBOW KHUCHOT. CulnMKaTHas
npoMbluieHHOCTh. I'asorensl. O0m1as XapakTepucTUKa rajJoreHoB Ha OCHOBaHUU
ux mnosoxeHus B Ilepuommueckoir cucteme osnemenrtoB J[.JM.Menneneesa u
CTPOCHMSI AaTOMOB. ['aJOreHbl — TIPOCTBIE BEIIECTBA: CTPOCHHE MOJEKYJI,
XUMHUYECKHE CBOMCTBA, IIOJy4YEHUE M IIpUMEHEHHE. BakHenmue coeauHeHus
rajoreHoB, MX CBOMCTBAa, 3HAYEHWE W NpPUMEHEHHE. [ajoreHsl B NIpHUpPOJIE.
buonoruyeckas ponbp TamoreHoB. XaJibKoreHbl. OOImas xapakTepUCTHKA
XQJIbKOT€HOB Ha OCHOBAaHMM MX MOJIOKEHUA B [lepnonnueckoi cucreMme 3JIeMEHTOB
JA.N.MenneneeBa U CTpOEHUsT aTOMOB. XaJbKOI€Hbl — IIPOCTBHIE BEIECTBA.
Annotpornusg. CTpoeHHe MOJIEKYJ] aJUIOTPOIHBIX MOAM(PUKAUMNA M UX CBOMCTBA.
[lonyuyeHne W NpPUMEHEHUE KHUCIOpOAA M CEpbl. XalbKOTE€Hbl B MPUPOJE, HX
Oouonornyeckas poiyib. JjeMeHTbl VA-rpynmbl. OOmas xapakTepHCTHKa
AJIEMEHTOB A3TOM TIpYNNbl HAa OCHOBaHMU HX MONOXkeHUs B llepumoamveckoi
cucrteMme anemeHToB J[.M.MeHnneneeBa u crpoeHus aroMoB. CTpoeHHE MOJIEKYJIbI
a30Ta W auIOTPOIHBIX Moaupukamuit Gocdopa, ux Guznyueckre U XUMHUECKHE
cBolicTBa. Bomoponnsle coeauHeHus 3neMeHTOB VA-rpynmnbsl. OKcuabl a3ora u
docdopa, coorBeTcTByromme UM KHCIOTH. Conu 3Tux KkucioT. CBoiicTBa
KHUCTIOPOJHBIX COCIMHEHUN a30Ta u Gocdopa, X 3HaUCHHE U TpUMEHEHHE. A30T U
dbocdop B mpupojie, ux OMOJIOTHIECKAS POJIb.

duemenTsl IVA-rpynnsl. O01masi xapakTepucTHKa 3JIEMEHTOB STOW TpYIIbI Ha
OCHOBaHMM HUX MNoJiokeHUss B  llepuonnueckor  cucTeMe  BJIEMEHTOB
JI.N.MeHneneeBa U CTPOECHHS aTOMOB. Yriepona u ero amwiorponus. CBoiicTBa
QIJIOTPOIHBIX MOAU(UKAIUN yriepoaa, UX 3HaueHue U npumeHeHue. OKCUIbl U
THUIPOKCUBI YIVIEpOAA U KPEMHHUS, UX XUMHUYECKHe cBoicTBa. ConM yroyibHOU M
KPEMHUEBBIX KHUCIOT, UX 3HauyeHue U npuMeHeHue. IIpupomoodOpasyromas poib
yriaepoga s JKUBOM M KPEMHHMS U HEXUBOM npuponbl. d-DneMeHTsh
Ocobennoctu ctpoenus aromoB d-anmementoB (IB-VIIIB-rpynm). Menp, nmHK,
XpOM, KeJIe30, MapraHel] Kak MpOCTbI€ BEIIECTBA, UX (PU3MUECKUE U XUMHUYECKUE
cBoMcTBa. HaxoxIeHHe 3THMX METAJUIOB B NPUPOAE, UX MOJYy4YEHUE U 3HAYCHHE.

Coenunenusi d-37IeMEHTOB C pPa3IMYHBIMU CTEMCHSIMU OKHUCJICHHUS. XapakTep



OKCHJIOB U THUAPOKCHUJIOB ATUX 3JIEMEHTOB B 3aBUCHUMOCTU OT CTENEHH OKHCIICHUS
MeTajja.

JdeMoHcTpanuu.

Komnexkuuu mpocThIX  BEHIECTB, OOpPa30BaHHBIX 3JIEMEHTAMHU  Pa3IMYHbBIX
3JIEKTPOHHBIX ceMelcTB. Koneknuu MHUHEpaaoB U TOpHBIX mopoj. [lomydenue
AJUTOTPONHBIX MoAU(UKaUUKA Kucaopoaa, ceprl, hochopa. XuMHUUECKHE CBOMCTBA
BOJOpOAa, KUCIOpojaa, cephl, (ocdopa, ramoreHoB, yriaepoga. OKCHUIBI CEpHI,
a3oTa, yrjiepoja, kejie3a, Maprasia, Meid ¢ pa3JIMYHbIMU CTEIICHSIMU OKUCJICHHUS,
ux cBoiicTBa. ['Mapokcuabl cepbl, XpoMa, Mapramia, kejie3a, Meau, aJlOMUHUS U
[MHKA, UX MOJYYEHUE U XUMUYECKHUE CBOMCTRBA.

JlaGopaTopHbIe ONbITHI.

N3ydeHne CBOWMCTB MPOCTHIX BEIIECTB M COCAUHEHUH S-3JIEMEHTOB. M3ydeHue
CBOWMCTB TMPOCTBHIX BEIIECTB M COCAUHEHUN P-3JE€MEHTOB. M3ydeHue CBOWCTB
IPOCTHIX BEHIeCTB W coeauHeHud d-anmemenToB. IlpakThueckue 3aHITHS
[Tony4yeHnue TUAPOKCUAOB AaJIOMUHMS M IIMHKA, MCCIEJOBAHHE HMX CBOICTB.
[TomyueHnue u KiccienoBaHNEe CBOMCTB OKCUIOB CEpPhI, yriiepoaa, ¢hocdopa.

2.13. Xumus B JKH3HH 0011IeCTBA.

XuMHUS M TPOU3BOACTBO. XHUMHUYECKAsi MPOMBIINUICHHOCTh U XUMHUYECKHE
TexHoJoTHU. ChIpbe 11 XMMHYECKOW MPOMBINUICHHOCTH. Boma B XMMHYECKOM
MPOMBIIIUIEHHOCTH. JHEPrusi Il XHMHUYECKOTO Tpou3BojcCTBa. HayuHble
MPUHIMIBI XUMUYECKOTO MPOM3BOACTBA. 3allluTa OKPYXKAIOIIEH Cpelbl U OXpaHa
TpyAa TOpPU XUMHUYECKOM Mpou3BOJACTBE. (OCHOBHBIE CTaJUM XUMHUYECKOTO
npou3BojicTBa. CpaBHEHHE TPOU3BOACTBA aMMHUaKa U METaHOIa.

XuMHsI B CeJIbCKOM XO03siicTBe. XHMMH3aIUsl CEJIbLCKOIO XO35iMCTBA U €€
HampaBJieHUs. PacTeHWss W 1I04YBa, ITOYBEHHBIM MOTJIOMIAIOMIMKA KOMILIEKC.
YnoOpenuss u ux kinaccuukanus. XAMHAYECKHE CPEICTBA 3alIUTH PACTCHUH.
OtpunaTeabHble TOCIEACTBUS MPUMEHEHHUS TEeCTUIMI0B M Oopnr0a C HHUMH.
Xumu3auus )KMBOTHOBOCTBA.

XumMus M 3K0J0rus. XUMHUYECKOE 3arpsA3HEeHHE OKpyxkarolieil cpenbl. OxpaHa
rugpochepbl OT XUMHYECKOTO 3arpsizHeHus. OxpaHa IMOYBBI OT XUMHYECKOTO

3arpssHeHus. Oxpana atMocdepbl OT XUMHUUECKOTO 3arpsa3Henus. Oxpana ¢Jiopsl



U (payHbl OT XUMHUYECKOTO 3arps3HEHUs. BHOTEXHOJOrus U reHHas MH)XEHEpUs.
XuMHusl M NOBCEJHEBHAsl KM3Hb 4YesioBeKa. JlomamHsAsa anreka. Moromue u
yucTsmue cpencrsa. CpeacrBa 0opbObl ¢ OBITOBBIMH HacekoMbIMU. CpeacTtBa
JUYHOU TMTHEHBI U KOCMETUKHU. XUMHS U NUIA. MapKUpOBKY YyIIAKOBOK IMHILIEBBIX
Y TUTHEHUYECKUX NPOJYKTOB U YMEHHE UX YUTATh. DKOJIOTHUS KUINIIA. XUMUS U
TE€HETUKA YEJIOBEKa.

JdeMoHcTpanuu.

Mopenu npou3BOACTBA CEPHOW KHUCIOTHI W ammuaka. Kosmnekuus ygoOpeHuil u
nectuiuaoB. O0pas3iel CpeCTB OBITOBOM XMMUM U JIEKAPCTBEHHBIX IMPENapaToB.
IIpakTHyeckue 3aHATHSA.

O3HakoOMJIEHHE C KOJUJIEKIMEH yAaoOpeHud U mnecTUUuoB. O3HAKOMIIEHUE C

oOpa3ziaMu cpeICTB OBITOBOM XUMUHU U JIEKAPCTBEHHBIX MTPENapaToB.






