Munucreperso o6pazoBanus, HayKH 1 MOJIOAE)XHOM ONUTUKY
Kpacuonapcxkoro Kpast

€ npodeccuoHanbHOe obpazoBarenbHoe YUpexneHue
Kpacromapcxoro Kpast

«ApMaBUpCKuii TEXHUKYM TEXHOJIOTHH U CepBHCay

Focynapcrpennoe OromkeTHO

PABOYASI TIPOTPAMMA
OBPA3OBATEJIBHOM VYEBHOM JAUCIIUTIIINHBI
Y. 14 Xumusg
IS Ipocdheccun

43.01.04 «ITosap CYZIOBOM»

2020



PACCMOTPEHO YTBEPXIIAIO
YMO ecTecTBeHHOHAYYHBIX AUCIHTIIHH mupexrop I'BIIOY
«H »eJ 2020r, ) ‘ « ZL» 8

[Mpencenarens (77« /
Paccmorpena

Ha 3aCeIaHUH T1eJaTOTHUYECKOr0 COBETA
npotokon Ne 7 ot __#¢X  2020T.

ATTC
2020 .
A.IL. Bypos

PabGouas nmporpamma ofuieoOpazoBarensuoit yueOuoi aucidmuaael Y. 14 «Xumusay»
npepnasnavena mua peanmsauuu OIIOII CIIO ma 6Gase ocHOBHOro obmiero o6paszoBaHus c
ONIHOBPEMEHHEIM IIOJIydeHHeM cpejqHero obmero obpasoBanms. [Iporpamma paspaGorana c
yueroM Denepansnoro 3akona Pocculickoit ®enepanuu ot 29 nexabdps 2012 r. Ne 273-03 «0O6
obpa3zopanun B Poccuiickoit @enepanun» (B pen. ot 03.07.2016, ¢ usm. ot 19.12.2016), npuxasa
MunucrepcrBa obOpazoBanuss U Hayku P® ot 31 mexabps 2015 r. N 1578 "O BHeceHun
u3MeHeHHH B (emepanbHBIl rocyaapcTBEHHEBIH 00pa3oBaTe bHBIA CTaHAAPT CPEJHEro OOIIEro
oOpa3oBaHHUs, YTBEpP)KIEHHBIH NpHkazoM MuHHCTepcTBa 00pasoBaHus M HaAyku Poccuiickoif
®enepanun ot 17 mas 2012 r. N413", ITpumepHO#t 0CHOBHO# 06pa3oBaTENBHOMN TPOTPAMMOi
cpexuero obmero obpasosanus. //Oo0peHa pemenneM GheaeparbHOTo yueGHO-METOHYECKOTO
oObenuHenus 1o obieMy obpazoBanuio (mpotokon ot 28.06. 2016 r. Ne 2/16-3) Ha ocHoBe
IIPUMEPHOH TporpaMMbl 00IeoOpa3oBaTeNbHOM Y4eOHOM JHCHMIIIMHBL «XHMHS» I
npodeccHoHaNBHBIX 00pa3oBaTeNbHBIX opranusanuit, apropsr: O.C. 'aGpuenss, mpodeccop
kadepsl  €CTECTBEHHO-PKOJIOTMYECKOro  oOpazoBaHus  Ilejarorudeckoil  axajeMuM
IOCIEJUITIOMHOTO 00pa3oBaHus, K. II. H., Ipodeccop, 3aciyKeHHBIH yuurtens PO; W.I.
OctpoymoB, mpopektop mo HayuHoii pabore ®TBOY BO «CapaToBcKuif rocymaapCTBEHHBIH
TEXHUYECKUH yHUBepcuTeT uMeHu 'arapuna FO.A.»), 1. XxuM. H., npodeccop, peKOMEHJ0BAHHOM
OI'AY «DHPO», nporokon Ne3 ot 21.07. 2015 r., u tpebosanuit ®I'OC CIIO no mpodeccuu
43.01.04 IToBap cynoBo#, yTBep:kaeH npukazoM MwunncteperBa oOpaszoBanus u Hayku PO ot
02.08.2013 r. Ne 726, 3apeructpuporad B Muniocre P® 20.08. 2013 r. Ne 29636

Opranusanus — pa3pabOTUMK:  TOCYAapcTBEHHOEe  OIODKETHOE  mpo(ecCHOHAILHOE
oOpazoBaTenpHOe yupexaeHHe KpacHomapckoro xpas « ApMaBHPCKHM TEXHHKYM TEXHOJOTHY H
cepBHCay.

PazpaboTuuk: Maxosa M.A.,
npenoagsarensA BIIOY KK ATTC

PeniensenTsr: Koﬁpm;a/ E. B. Honent xadenpsr mammuocTpoerus AMTU (pumman)
Kyol'TY %HHMT XMMHYECKHX HAYK, KBATH(HKALIHS IT0 JUIUIOMY: XUMHK

ra

Borocésa I.C. [Tpenonasatens xumun Boicineit kareropuu [BIIOY KK
«ApMaBUPCKUH MEXaHUKO-TEXHOJOTHUECKHI TEXHHKYM»
Kpanu¢ukanus no IumiomMy: XuMHUK




COJEP/KAHHUE
1. TIOSCHUTETBHAS BAIMMCKA . . e evn et e et e e et e e e e e e eaeeens

2. O611as XapaKTepUCTUKA YUEOHON AUCHMIUIAHBL. .. .evueenneeeneeannnnn..
3. Mecto yueOHOU JUCHUIUIMHBI B YYEOHOM IJIAHE . .. .vvenveeneeeaneenannnn.

4.P€3y.HBTaTBI OCBOCHUA y‘lC6HOI>'I AUCHUIIIIUHEBI - JIMYHOCTHBIC, MCTAIIPECAMETHEIC,

IMPCAMECTHBIC. . ..o i i it it aiaeaaas

S. Conepxanue yueOHO JVCLHUIUIHBI C Y4ETOM npodus

PO ECCUOHATIEHOTO OOPABOBAHMS. .. ..vveeeneteennreenanneeaneeesannneeennnenns

6. Temaruueckoe TIUIaHMpOBaHWE C  ONpPENEIEHHUEM OCHOBHBIX  BHUJOB
YUEOHOU NESITETBHOCTH OOYUAROIIMXCST -+ v e neeeneeneeenteenneeaneenneeenneannes
7. Y4yeOHO-METOIHMYECKOE W  MaTepHalbHO-TEXHUYECKOE  oOecredyeHue
IPOrPAMMBI YUEOHON THCIIMILTHHBL. . ..t et tttetteteeenteeneeeneenneeanaennns

PEeKOMEHTYEMAS JTHTEPATYPA -+ e euueeneenteente et eneeeeeeateeeeeneaeenaenns



1. HOACHHUTEJIBHASA 3AIINCKA

[Iporpamma  oOuieoOpazoBaTeabHONM  yueOHOW  JUCHUILIMHBL  «XHUMU»
MpeaHa3HaYeHa JJIs U3YYEeHHs XUMHUHU B NMPOPECCHOHAIBHBIX 00pa30oBaTENIbHBIX
opranmzauuax CIIO, peanusyomux o00pa30BaTENbHYI0 NPOTPAMMYy CPEIHETO
oOmero o00pa3oBaHMsl B Tpeleraax OCBOCHHS OCHOBHOM mpodecCHOHATbHOM
obpazoBatensHoil iporpammbl CIIO (OITOIT 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 NMCHMIUIUHBI «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 MOJY4YeHHUs CpeaHero oomero oOpa3oBaHus B
npenenax OCBOCHMsI 00pa30BaTENIbHBIX MPOTrpaMM CpeaHero NnpodecCHoHaILHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHHS C y4eTOM TpeOOBaHUIA
denepanbHbIX TOCYJApCTBEHHBIX O0PA30BATENbHBIX CTAHAAPTOB M MOIy4aeMOil
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 CIEAYIOIUX IIeNei:-
(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 KPHUTCPHCB 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 0011€00pa30BaTeIbHON yU4eOHONW JTUCIUIUIMHBI  «XHUMUS
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 XUMHYECKUX 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, MOHMMAaHUE 370pPOBOr0 o0pa3a >KHU3HH, HEOOXOIUMOCTH
NpeyNpeskIeHUs SBICHUN, HAHOCSIINX BPE/l 3I0POBbIO U OKPY>KAIOIIeH cpefe.
OHu ocBaMBalOT MPUEMBI TPAMOTHOT0, 0€30MAaCHOT0 MCIOJIb30BAHUS XUMHUYECKUX
BEIIECTB M MAaTEpHAIOB, NMPUMEHSEMBIX B OBITY, CEIhCKOM XO3SIICTBE 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
JEMOHCTpAMAMH, JTAOOPATOPHBIMH ONBITAMH M 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 U 3KOJOTHYECKHM TIpaMOTHOMY 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¢eCCUOHATBHOTO o0pa3oBaHus,
NPEICTAaBIIEeH TMPUMEPHBIA TiepeueHb pedepaToB(I0KIAI0B), WHANBUIYATBHBIX
IPOEKTOB.

B mpormecce u3ydeHuss XumMuu BaXHO (HOPMHUPOBATH HHPOPMAITHMOHHYIO

KOMIIETEHTHOCTh OOyuwaromuxcs. [loatoMy mpu opraHuzaiuu cCaMOCTOSITEIbHON



paboThl HEOOXOIUMO aKIEHTUPOBaTh BHUMAaHUE OOYYAIONIUMXCS Ha TIOUCKE
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
MakcumalibHast yueOHasi Harpy3ka (Bcero) 283
CamocrosiTesibHas padoTa 94
Oos3aTenbHasl ayANTOPHAs yyeOHasi HArpy3Ka (Bcero) 189
B TOM YHCJIE:
abopaTOpPHBIE 3aHATHS 12
MPAKTUYECKHUE 3aHATHS 12
Hrorosas arrecranus B (Qopme muddepeHInpoBaHHOTO 3aUeTa
Cucrema OLCHKU JOCTHUIKXCHUA PE3YJIbTAaTOB 10 AUCHUITIITUHE

VY In.14 Xumusi, COCTOUT U3 TEKYIIEr0 KOHTPOJIS M0 TEOPETUUECKOMY MaTepHaly,
OILICHOK 3a JIabopaTopHble (WM MpakTUdeckue) paboThl, TECTUPOBAHHUSA, & TAKKE

BBITIOJIHECHUST 00YUYAIOIIMMUCS IOMAITHUX 3aIaHUN U WHIUBUAYAJBHBIX TIPOCKTOB.

OcHoBHBIE NOKA3aTeJIH
Pe3yabTaThl @®opMbl M MeTOAbl KOHTPOJIA H
OLICHKH pe3yJbTaTa H HX
o0y4eHust OLICHKH Pe3yJIbTATOB 00y4YeHUs
KpHUTEpUH
ChopMupoBaHHOCTD Wznaraer ocHoBHbIe NOHATHS | DpOHTANBHBIE  ONpPOC,  TECTOBBIE
npeJcTaBIeHUN o|u  GopMylmupyeT  3aKOHBI | 3aJaHUS. Texymmii KOHTPOJIb:
MecTe XUMUHU B | XMMHUH, pe3yIbTaToB BBIMTOJTHCHHS
COBPEMEHHOM [ToHMMaeT W  WUCIOJB3YET | Ja0OPaTOPHBIX
Hay4HOH KapTHHE | CHENUATbHBIE  MPEIMETHBIE | /TPAKTHYECKMX/CEMUHAPCKHX
MUDA; [OHUMAHKE | YMEHHUS: BBIMOJIHAECT MPOCThIe | 3aHATHH. OUEHKa WHIMBUIYAIbHBIX
poau XUMUHU B | xuMHYecKue OmbIThI, | TPOCKTOB. HTOroBEIi KOHTPOIL Ha
(hopmupoBaHuH 6esonacHo U oKojormyecky | MAPDEPEHIMPOBAHHOM 3aUeTe.
Kpyrosopa 1 | rpamoTHO oOpamaercs c
(yHKIHOHATBHOM BEILECTBAMH, MaTepuaiaMu U
I'PaMOTHOCTH poueccaMu IpPU  PEIICHUU
HCIIOBCKA AL | mpakTUYeCKUX 3a1ad.
pereHus
MIPAKTUYECKUX 3a/1a4;




Bnanenue
OCHOBOIOJIaralOIIuMH
XUMHUYECKUMU
IMOHSATHSMM,
TEOpUSMH, 3aKOHAMU
U 3aKOHOMEPHOCTSAMM;
YBEPEHHOE
MOJIb30BaHHUE
XUMHYECKON
TEPMHHOJIOTUEN 5

CHUMBOJIMKOU

bopmynupyer
OCHOBOIIOJIATAIOIIHE

W3naraer wu
XUMHNYCCKHUEC IIOHATUA u
3aKOHBl.  AHamu3upyer u
YBEPEHHO

XUMHUYCCKYI0 TCPMUHOJIOTUIO

MIPUMEHSET
U CHMBOJIUKY, OIIEpPUPYET
YIJIEpOIHBIN
(byHKIMOHATBHAS
rpynmna, u3oMepusi,
T'omostorus. Y cranaBiMBaeT

IIOHATUSIMHA
CKEJIET,

3aBUCUMOCTD CBOWCTB
XUMHYECKUX  BEIIECTB  OT
CTPOEHHUS aTOMOB

00pa3yromux UX XUMHUUYECKUX
3JIEMEHTOB.

XapakTepu3yeTr  BaKHEWILIHE
TUIIBI XUMHUYECKHX CBSI3CH W
OTHOCHUTEIIBHOCTH 3TOM
THTIOJIOTHH.
OObscHsET 3aBUCUMOCTH

CBOMCTB BEIIECTB OT UX

cocTaBa 44 CTPOCHUA

KPUCTATINIMYCCKHUX PCHICTOK.

dopmynupyer OCHOBHbBIE
MOJIOKEHUS TEOpUHn
3JIEKTPOJTUTUUECKON

JMCCOLIMAlUN u

XapaKTEePUCTUKY B CBETE ATOU
TEOpPUH CBOMCTB
OCHOBHBIX KJIaCCOB

HEOPraHN4CCKUX COG,I[I/IHCHPlﬁ.

dopmynaupyet OCHOBHBIE
MOJIOKEHUS TEOpUU
XHUMHYECKOTO CTpOCHHS

OPraHu4CCKux COCJIMHECHUN U
XapaKTCPUCTUKY B CBCTC 3TOM

@pOHTANBHBI  ONPOC,  TECTOBBIE
3a1aHus. Texymun KOHTPOJIb!
PE3YyJILTAaTOB BBITTIOJTHCHU A
1a00paToOpHBIX

/MpaKTUYECKUX/CEMHUHAPCKUX
3aHATUNA. OLleHKa WHAMBUAYaJbHBIX
IIPOEKTOB. MTOroBbId KOHTPOJIbL HAa
nuddepeHInpOBaHHOM 3a4eTe.

TEOpUH CBOWMCTB OCHOBHBIX

KJIaCCOB OpraHUYeCcKHUX

COCIUHEHUH.
Bnanenue ocHoBHbIMU | BocnpousBoaut OCHOBHbIE | DPOHTATIBHBIM  OMPOC,  TECTOBBIE
METO/JIaMHU  HAYYHOTO | MOHSATHUS, UCMIOJB3yeMble B | 33/laHUs,  peIIeHHe  MPOOIEMHBIX
MO3HaHU, XUMHH, TIpU HAOIIOACHUU 3a | CUTYallUH. Tekymuil  KOHTpPOJIb:
WCIIOJIb3YEMbIMHU B | I€MOHCTpaluen M | OLICHKa BBIITOJTHEHUS TECTOB,
XUMHUH: MIpOBEACHUEM XAUMHYECKUX | PE3YJIbTATOB BBITTIOJTHCHUA
HAGITIOICHUEM, SKCIIEPUMEHTOB u | 1a00paTOPHBIX/TIPAKTUIECKIX/CEMUHA
OIIMCaHUEM, 7a00paTOpPHBIX  OMBITOB Ha | PCKUX 3aHATHH. Onenka




HU3MEPCHUEM,
AKCTIIEPUMECHTOM;
yMEHHUE
o0OpabaTsIBaTh,
O0OBSICHSITH
pe3yIIbTaThI
MIPOBEICHHBIX OTIBITOB

nabopaTopHBIX padoTax "
NPAKTHYECKUX 3aHSATHSX.
CucremaTu3upyeT U3MEpPEHUs
U pe3ylbTaThl TPOBEIACHHBIX
OTIBITOB. Y CTaHABIIMBAET CBS3b
PUMCHEHHSI XUMHUUECKHX

3HaHUHU pu pelLIeHnH

IMPAKTUYCCKUX 3a/1a.

HHIUBUAYAJIbHBIX IIPOCKTOB.

Wrorossiit KOHTPOJb Ha

T hepeHIUPOBAHHOM 3aUeTe.

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

IMPOU3BOJUTHL PACUCTHI

Hnmoctpupyer,
000CHOBBIBAET U aHAIU3UPYET
IMOJIYYCHHBIC 3HAHHUA YMCHUCM
IIPOU3BOJUTH

pacyuersl 1O

XUMHYECKUM  (opmyrnam u

Pemienne 3amau Ha omnpeneneHue
MacChI BEIIleCTBa B
pactBope. Tekymunii KOHTPOJIb: OlLieHKa
BBITIOJTHEHUSI TECTOB,PE3YJIBTATOB

BBITIIOJTHEHUS] IPAKTUYECKUX 3aHATHM.

1o XHUMHYECKAM | YPAaBHCHHSIM. OreHka WHIWBHYATbHBIX MTPOEKTOB.
bopmymam u | Ucnons3oBanue B yuebHOM u | ITOroBbIi KOHTPOJIb Ha
YPaBHEHHAM npo(eCcCHOHATBHOM nudhepeHIMPOBAHHOM 3a4ETE.

NEeSITeIbHOCTH

XUMHYECKUX TEPMHHOB U

CUMBOJIMKH.

Bocnpoussoaur Ha3BaHue

U3YYEHHBIX  BEIIECTB IO

TPUBHUATILHON WU

MEXKIYHAPOJHO M

HOMEHKJIaType U OTpakeHUe

COCTaBa 3TUX COEAMHEHUU C

MOMOIUIBIO XUMHYECKUX

dbopmyit.

Otpaxaet XUMHYECKUE

MIPOILIECCHI C  TOMOIIbIO

ypaBHEHUH XUMHYECKUX

peakiuii
Bnagenue npasunamu | [lemoHCTpHpyeT BrnageHue | OpoHTaIbHBIA  OMNPOC,  TECTOBBIE
TEXHUKH paBUIIaMU TEXHUKH | 33J]aHUsI,  pPEIIeHHEe  MPOOIEMHBIX
0€30MacHOCTH npu | 6e30macHOCTM W OcBoeHue | cutyanuil. Tekymuii  KOHTpolb  Ha
WCIOJIb30BaHUU IPUEMOB IPaMOTHOTO, | 1a00paTOpPHOM 3aHsATUU. OlleHKa
XMUMHUYECKUX BEIIECTB; | 0€30MacCHOTO HCIIOJIb30BAHUS | MHIUBUIYATbHBIX MPOEKTOB.

XUMHYECKUX  BemecTB  Ha | UTOrosblii KOHTPOJIb Ha

1a060pPaTOPHBIX 3aHATUSIX. | AU epeHITuPOBaHHOM 3aYeTe.

.Beimonuser XUMUYECKUE

OKCMIEPUMEHTHl B TIOJTHOM

COOTBETCTBHUH




C mpaBuJIaMu 0€30MaCHOCTH.

[TpoBomuT HaOroIeHue,

puxcanuio U OINHCaHuE

pe3yibTaTOB IIPOBENECHHOIO

DKCnepuMeHTa
CdhopmupoBanHOCTH [IpousBoaut @pOoHTaNBHBIA ONPOC, MHUCHbMEHHBIN
COOCTBCHHOM IMO3HIMH | CAMOCTOSTEIbHBIN IIOUCK OIIPOC, TECTOBBIC 3aJaHUS.
0 OTHONICHUIO K | XUMHUYECKOH MH(POpPMALTIH Texymuuit KOHTPOJIb: OIICHKA
XUMHYECKON c VICIIOJIB30BAHUEM | pLimoiHenms TECTOB. Onenka
nH(pOpMaINH, pa3IUYHbIX MCTOYHUKOB |y /iHBHyanbHBIX IIPOCKTOB.
T0JIy4aeMoH 3 | (HayqHO-IOMYIIAPHBIX Wrorossiit KOHTPOJIb Ha
PasHBIX HCTOYHHMKOB. | M3JaHUH, KOMIBIOTEPHBIX 0a3 | jughepeHImpoBaHHOM 3ateTe.

JTAHHBIX, pecypcoB

WNurepuera).

Hcnone3yeT KOMIBIOTEPHBIE
TEXHOJIOTUH ISl 00paboTKU
U meperayd  XUMUYECKOH
nHpopmanuu " ee
MIPE/ICTAaBICHUH B Pa3IUYHbIX
dopmax.  AHamuzupyer U
CUCTEMAaTU3UPYET
XUMUYECKYI0  HMH(POPMAIHIO
HOJy4EHHYIO U3 CpeACTB
MaccMmenma, Hutepnere,
yaeOHOW W CIENHAIBbHON
JUTEpaType.

NunuBuayanbHeld MpoOeKT - ocobas ¢opma opraHuzanud 00pa3oBaTeIbHOU
NeATeIbHOCTH oOyuaromuxcs (y4eOHOe HCClIeIOBaHME WM yYEeOHBIH ITPOCKT).
['maBHOM OTIIMUUTENIBHOM OCOOEHHOCTBIO METO/1a MPOEKTOB SIBJIICTCS 00yUCHHE Ha
AKTUBHOW OCHOBE, Yepe3 IeNeco00pa3Hyl0 NeATeIbHOCTh YYEHHKA, KOTOpas
COOTBETCTBYET €r0 JIMYHBIM WHTEpecaM. B OCHOBe 3TOro MeTo/a JICKHUT Pa3BUTHE
MO3HABATEIBHBIX  HABBIKOB  OOYy4YaIOIIMXCS,  YMEHHW  CaMOCTOSATEIHHO
KOHCTPYHUPOBAaTh CBOM 3HAHHWSA, YMEHUN OPUEHTHUPOBATHCS B HMH(POPMAIMOHHOM
NIPOCTPAHCTBE, PA3BUTHE KPUTHYECKOTO ¥ TBOPYECKOTO MBINUICHUS. MeTon
NPOEKTOB  BCErJla OPUCHTHPOBAH HAa  CaMOCTOSTEIBHYIO  JEATEIHHOCTH
o0y4JaromuXxcs - UHAWBUIYATbHYIO, TAPHYIO, TPYIIIIOBYIO, KOTOPYIO 00 ydaroImecs
BBITIOJTHSIOT B TEUYEHUE OMNPENEICHHOTO OTpe3Ka BpEeMEeHH. MeTol MpPOEKTOB

BCErJa MpeIoiaraeT peueHrne Kakon-T1o mpoOIeMbl.




B paboueli mporpamme omnpeneiaeHa MNpUMEPHAs TeMaTHUKa WHIMBUIYaJbHBIX
MIPOEKTOB, HO UX OKOHYaTelbHas (OPMYIUPOBKA 3aBUCUT OT JIMYHOTO
MO3HABATEIBHOTO MHTEpeca OOY4YaroIIerocs, CTENEeHH €ro MOATrOTOBJIEHHOCTH H
BOBJICYEHHOCTHU B U3Y4YECHUE AUCLUILINHEI.

IIpumepHbie TeMbl pedepaToB (IOKJIAA0B), HHAUBUAYAJIbHBIX IPOEKTOB.

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

CoBpeMeHHBbIE METO/IBI 00e33apakKuBaHUSI BOJIBI.

ANIOTpONUS METAJIIOB.

Kuznp u nesarenpHocts .M. Menpaeneena.

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

Cunre3 114-ro »snemeHTa — TpUyMd POCCUNUCKUX (DUIUKOB-AIEPIIHKOB.
N3oTomnsl Bogopoaa.

Hcnonp3oBaHue  paJvOaKTUBHBIX  H30TONOB B TEXHUYECKHX  LIEJIAX.
[Ina3ma — yeTBepTOE COCTOSIHUE BEILIECTBA.

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

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

KocMmernueckue renu.

PacTBOpBI BOKpYT HAac.

Turbl pacTBOPOB.

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

Bknag oOTe4ecTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUU  DICKTPOJIUTHUYECKOU

Aucconuanmnu. yCTpaHCHI/IC KECTKOCTH BOALBI HAa IIPOMBINIJIICHHBIX 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.

DJIEKTPOIU3 pacIuIaBOB AIEKTPOJIUTOB.

[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 oTre4eCTBEHHOW YE€pPHON METAILTYPrHUH.

CoBpeMEHHOE METAITYPTHYECKOE TPOU3BOICTBO.

HcTopus oreyecTBEHHON [IBETHOM METAJLTYPTHUH.

Ponp MeTanioB u criaBoB B HAYYHO-TEXHUUYECKOM MPOrpecce.

Koppo3sust MmeTasiinoB u criocoObl 3aIUTHI OT KOPPO3HH.

WNuepTHBIE MM OJIaropoIHbIE Tas3bl.

Posxnarorye conn - raJoreHsl.

HcTtopus mBenacKou CHYKH.

Ucrtopus BO3HHUKHOBEHUS 151 pa3BUTHSA OpraHuYeCcKon XUMUH.
Kuznb u gearenbHocth A.M.byTtieposa.

Butanusm u ero kpax.

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

YTJI€BOJOPOIHOIO ChIPHSL.



Hctopust OTKphITHA M pPa3pabOTKH Ta30BBIX M HE(MTAHBIX MECTOPOXKICHUI B
Poccuiickont @enepannm.

XuMusi  YIJIEBOJOPOJAHOTO  ChIphst 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.
CBapo4HO€ POU3BOICTBO U POJIb XUMHUH YTIEBOJOPOIOB B HEM.

HedTs u ee TpaHCIIOPTHPOBKA KaK OCHOBAa B3aMMOBBITOJHOTO MEXIYHAPOJIHOTO
COTPYIHUYECTBA.

HuTpatsl 1 HUTPUTHI B OBOIIAX.

KucnoTs! B Hale Ku3Hu.

AyrmeHTanum.

[TurmMeHTHBIC IATHA (KpackKa).

KOppOSI/IH JKCJIC3a B PA3JIMYHBIX Cpcaax.

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 BOJbI HAa POMBILUICHHBIX 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 cooTBeTCTBYIOIMIETO MPOQUIIs

npodeccroHaIbHOr0 00pa30BaHMUs.



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

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

JIMYHOCTHBIX:

- YYBCTBO TOPJAOCTU M YBAXKEHUS K HCTOPUU U JOCTHIKCHHUSIM OTEYECTBEHHOM
XUMHUYECKON HAYKU;

- XUMUYECKHU TPaMOTHOE TMOBEJICHUE B MPOPECCUOHATLHON JAEATEILHOCTU U B OBITY
npu oOpalieHHd ¢ XUMHUYECKMMHU BEIIECTBAMM, MaTepHallaMd U TPOIIECCaMU;
- TOTOBHOCTh K TIPOJIOJIKEHUIO OOpa30BaHMSI M TMOBBIINICHUS KBaTU(PUKAIUA B
n30paHHON MPO(ECCHOHANBHON NESITEIbHOCTH M OOBEKTUBHOE OCO3HAHHME POJIH
XUMUYECKH KOMIIETCHITUN B 3TOM;

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

MeTanpeaMeTHbIX:

- HWCMOJIB30BaHHE PA3NIMUHBIX BUIOB IMO3HABATEIBHOU NIEATETBHOCTH W OCHOBHBIX
MHTEIJICKTYaIbHBIX ONepanuii (MOCTAHOBKU 3aaaud, (HOPMYIUPOBAHUS THUIIOTE3,
aHanM3a M CHUHTE3a, CpaBHEHMs, OOOOIICHHS, CHUCTEMATU3AlMH, BBISBICHUS
PUYUHHO-CIIEJICTBEHHBIX CBA3EH, MOMCKA aHaJIOroB, (POPMYJIUPOBAHUS BHIBOJIOB)
JUTSL PEIIeHUs TOCTaBIEHHOM 3a/ayi, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(HaOdrOZIeHUSI, HAYYHOTO OKCIEPUMEHTA) JUISi HW3YYCHHsS] PAa3JIMYHBIX CTOPOH
XUMHYECKUX OOBEKTOB M TPOILIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIMMOCTH
CTAJIKUBATHCA B MpodecCuoHaIbHOU chepe;

- HUCIOJIb30BaHME PA3JIUYHBIX HCTOYHUKOB JUISl  TOJYYEHHS] XHUMHUYECKOU
uH(pOpMAIIK, yYMEHHE OIICHHTHh €€ JOCTOBEPHOCTHh JJI JOCTHKEHUS XOPOIIMX
pe3ynbTaToB B MpodeccuoHanbHOU chepe;

npeJIMeTHBIX:

- c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3ULMUU MO OTHOIICHUIO K XUMHUYECKOU

nHpopMalK, TOJy4yaeMOW M3 Pa3HbIX HCTOYHUKOB;- C(HOPMHUPOBAHHOCTH



IIPEICTABICHUM O MECTe€ XUMHUM B COBPEMEHHOW HAy4YHOW KapTUHE MHPA;
MOHUMAaHUE pOJIM XUMUHM B (HOPMHUPOBAHUU Kpyro3opa M (PyHKIHOHAIBHOMN
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, UCIIOJIB3YEMBIMU B XUMHUM:
Ha0JII0ICHUEM, ONMCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHUE 00pabdaThiBaTh,
OOBSCHATH PE3YNbTAThl MPOBEJECHHBIX ONBITOB W JENaTh BBIBOJAbI, TOTOBHOCTh U
CIIOCOOHOCTh NMPUMEHATh METOJbl MO3HAHUS NPHU PEUICHUU MPAKTHUECKUX 3ajaad;-
c(OpMHPOBAHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHBIE OLEHKHM M TPOU3BOJUTH
pacyeTbl MO XUMHYECKUM (OpMyJiaM U YypaBHEHMSIM;- BIAJICHUE TMpaBUIaAMU

TEXHUKH 0€30MMaCHOCTH IMpHU UCIIOJIB30BAHUH XUMHUYCCKUX BCUICCTB.

B nporpammy BKJIIOUEHO co/iepKaHKE, HAMpaBIeHHOE Ha (POpMHUpPOBAHUE Y
CTYJIEHTOB KOMIIETEHIIMH, HEOOXOMUMBIX i KadecTBeHHOro ocBoeHus OIIOII
CIIO na 6a3e ocHOBHOro 00I1Iero 00pa3oBaHMs C TOJYYEHUEM CPETHEro OOIIero
oOpa3oBaHus; TMPOTpamMMbl  MOATOTOBKH  KBAIM(PHUIMPOBAHHBIX  pabOUYMX,
CIyKalluX:

OK 1. IlomuMarp CYIIHOCTh W COIMAJBHYIO 3HAYUMOCTh CBOCH Oyaymiei
npodeccuu, MPOSBIATh K HEH YCTONYMBBIN HHTEpEC.

OK 2.Opranu3oBbiBaTh COOCTBEHHYIO JIEATEIBHOCTD, UCXOIS U3 1IN B CIIOCOOO0B
€€ TOCTHKEHUS, ONPEICIICHHBIX PYKOBOAUTEIIEM.

OK 3. AHanu3upoBaTh pab0UyI0 CUTYaIUIO, OCYIIECTBISATh TEKYIINH U UTOTOBBIHI
KOHTPOJb, OIEHKY U KOPPEKIMI0 COOCTBEHHOW JESITEIbHOCTH, HECTH
OTBETCTBEHHOCTH 32 PE3YJIbTaThl CBOCH PaOOTHI.

OK 4.0OcymecTBnsaTe mouck WHGOpMAIUU, HEOOXoauMoun st 3P (HEKTHBHOTO
BBITIOJTHEHUS TPO(ECCUOHATLHBIX 3a/1a4.

OK 5. Hcnonb3oBarh HWH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B

po¢eCCUOHANIBHON JIEATEIIbHOCTH.



OK 6. PaGoraTth B kOMaH[e, 3(pPEKTUBHO 00IIATHCS € KOJJIEraMH, PYKOBOJICTBOM,
KITUECHTAMH.
OK 7. HcnonHATh BOMHCKYHO OOS3aHHOCTb, B TOM YHCJIE€ C HPUMEHEHUEM

MOJTyYEHHBIX TPO(ECCUOHATBHBIX 3HAHUM (17151 FOHOIIIEH).

5. COJJEP’KAHUE YYEFHOM JUCIHUILIUHBI C YYETOM ITPO®NJIS
HNPO®ECCHUOHAJIBHOI'O OBPA30OBAHMUSA

Beenenune. Hayunbie MeTo/bl MO3HAHUS BEHIECTB U XUMHUYECKUX siBIEHUH. Poib
HKCIIEPUMEHTa U TEOPUHU B XUMHH. 3HAUEHHE XUMHUU MPHU OCBOEHUHU Mpodeccuii
CIIO u CIIEHUAIIbHOCTEN CIIO €CTECTBEHHOHAYYHOI'O npodus

npodeccroHaIbHOr0 00pa30BaHMUs.
1. Oprannyeckasi Xummusi
1.1. IlpeameT oOpraHu4ecKoil XMMHUM.

Teopust cTpoeHuss opraHMYecKux coeduHeHuil. lIpenmeT opraHmvyeckod XUMHMU.
[Tonsitue 00 OopraHUYECKOM BEIIECTBE U OpraHuyeckord xumuu. Kpatkwii ouepk
UCTOPUM PA3BUTUSl OPraHUYECKOW XUMHUHU. Butaimsm u ero KpylleHHE.
OcoOEHHOCTH CTpOEHUS OpraHUYEeCKUX coeauHeHuid. KpyroBopoT yriepona B
npupojsie. Teopusi CcTpoeHMsi OpraHu4veckux coeauHenuii A.M.byrtiaeposa.
[Ipeanoceuiku co3gaHus Teopur CTpoeHHs. (OCHOBHBIE TMOJOXEHUS TEOPUU
ctpoenuss A.M.bytiepoBa. XuUMHUECKOE€ CTPOCHHE M CBOWCTBA OPraHUYECKHX
BemiecTB. [lonsitne 06 mzomepun. CrocoObl OTOOpaKEHUSI CTPOCHUS MOJIEKYIIBI
(popmynel, Momenu). 3HadeHue Teopur A.M.BytiepoBa s pa3BUTHA
OpraHUYeCKOM XUMHUHM U XUMHUYECKHX MPOTrHO30B. CTpoeHHE aToMa Yyriepoia.
DneKTpoHHOE 00JIaKO U OpOUTalIb, S- U P-OpOUTANTH. DIEKTPOHHBIE U AJICKTPOHHO-
rpadgudeckne (Qopmynbl aroma yriepoja B OCHOBHOM H  BO30YKICHHOM
cocrosiHuaXx. KoBajeHTHas XMMHUUYECKasl CBSI3b M €€ KiaccuuKausi mo crmocody
nepeKpbiBanmsi opOuTanel (6- u m-cBsi3u). [lonstue ruOpuamsanuu. Paznuunbie
TUIBI TUOpUAM3anMK U (opMa aTOMHBIX OpOuTanel, B3aUMHOE OTTaJIKUBaHUE

TUOPUIHBIX OpOUTANIE M UX PACMON0XKEHUE B MPOCTPAHCTBE B COOTBETCTBUU C



MUHUMYMOM 3Hepruu. ['eo- MEeTpusi MOJIEKYJ BEIIECTB, OOpa30BaHHBIX aTOMaMU
yriaepoja B pa3IMYHbIX COCTOSIHUSX THOpHUIU3ALUY.

Kaaccupukanusa opranmyeckux coeamHenmii. Knaccudukanus opraHnyeckux
BEIIECTB B  3aBUCUMOCTH OT CTpoeHHs yriaepogHou nenu. Ilonsrue
¢yHkumoHanbHON rpynmbl. Knaccudukamuss opraHuyecKWX BELIECTB IO THUIY
(YHKUMOHAIBHON TPYIIIIHI.

OCHOBBI HOMEHKJIATYPbI OPraHHYeCKHUX BellecTB. T[pUBHAIBHBIE Ha3BaHUS.
PannonanbHass HOMEHKIAaTypa Kak npeaumecTBeHHHna HomeHkinatypel [UPAC.
Homenknatypa IUPAC: npunnunel o0pa3oBaHHs Ha3BaHUM, CTapIIMHCTBO
(YyHKIMOHAIBHBIX TPYNI, UX 0003HaUeHHE B mpedukcax u cypdukcax Ha3BaHUN
OpraHWYECKUX BEIIECTB.

Tunpl XHMHYECKHX CBSi3eH B OPraHMYeCKMX COCJUHECHUAIX H CIOCOOBI HMX
paspbiBa. Knaccudukanus KOBaJEHTHBIX CBS3€H MO 3JIEKTPOOTPHUIATEILHOCTU
CBSI3aHHBIX aTOMOB, CIOCOOY MEPEKPBIBAHUS OpOUTANel, KPATHOCTH, MEXaHU3MY
oOpazoBanusa. CBsi3b MPUPOJIBI XUMHYECKOM CBS3M C THUIOM KPUCTALITUYECKOM
PEIIeTKU BEIIeCTBa M €ro (U3MYECKUMH CBOWCTBaMH. Pa3pbhiB XUMUYECKON CBA3U
Kak Ipoiiecc, oOpaTHbINA ee 00pa3oBaHUI0. [ OMOIUTHYECKUN U TETEPOTUTHUUECKUIM
pa3phIBbl CBSI3€H, MX COMNOCTABIEHHE C OOMEHHBIM U JIOHOPHO-aKIENTOPHBIM
MexaHu3MaMu ux oopazoBanus. [loHATHE CBOOOIHOTO panuKaia, HyKJIeOhUIbHOMU
U DJICKTPOPUIBLHON YaCTHIIBI.

Knaccupukauusa peakumii B OpraHmveckoil xumMuu. [loHsTHe O THmax u
MEXaHM3Max peakuuii B opraHuyeckoi xumuu. CyOcTpaT U peareHr.
Knaccudukamums  peakumii 1O  HU3MEHEHHIO B CTPYKType cyOcTpata
(mpucoeMHEHNE, OTILEIUIEHNE, 3aMELIEHHEe, W30MEpHU3alMsl) U TUIly pearcHra
(panukanbHble, HyKJICO(UIbHBIE, 3JeKTpouiIbHbIE). Peaknuu npucOeqMHEHUS
(AN, AE), snumunupoBanusa (E), 3amemenus (SR, SN, SE), uzomepuzamumu.
PasHoBuaHOCTH peakiui KaXXAO0ro THUIA: TUIPUPOBAHWME W JETUAPUPOBAHHUE,
TaJIOTEHUPOBAHUE W JETAIOICHUPOBAHUE, TMApaTauus W JIeruaparanus, Tuapo-
raJOr€eHUPOBaHUE 17} JEruaporaJoreHupoBaHue, NOJIMMEPU3ALIHS 51
ITOJIMKOHICHCALINS, IIEpErpynImpoOBKa. Oco0OeHHoCTH OKHCIIUTENIBHO-

BOCCTAaHOBHUTCIIBHBIX peaKquI B OpFaHquCKOﬁ XUMHHU.



CoBpeMeHHbIE TNPEACTABJIEHUS O XHUMHYECKOM CTPOEHHHM OPraHUYecKHX
BemecTB. OCHOBHBIC HAMpaBlICHUsI pa3BUTHUS Teopuu ctpoeHus A.M.bytneposa.
Nzomepusi opraHnyeckmx BemecTB W ee Buabl. CTpPyKTypHas H30MEpUS:
MEXKKJIACCOBasi, YIVIEPOJHOTO  CKEJeTa, TMOJOXKEHUS KpaTHOM CBsI3M U
GyHKIIMOHAIBHON Tpynmbl. [IpocTpaHCTBEHHAs HW30MEpHS: T'€OMETpUYECKas W
ontuueckas. [loHsTHE acUMMeETpUYECKOro IleHTpa. buosormdyeckoe 3HaUYeHUE
ONTHYECKOW M30MepHH. B3auMHOE BIWSHHE aTOMOB B MOJIEKYJIaX OPraHUYCCKUX
BEIICCTB. DJICKTPOHHBIE A(P(DEKTHI aTOMOB M AaTOMHBIX TPYNI B OpPraHUYCCKUX
MoJieKynax. MHIYKIMOHHBIN 3 (EKT, MOJOXKUTEIBHBIA M OTPUIATEIBHBIA, €T0
ocoOeHHocTu. Me3omepHbit 3PhexT (3PdEeKT compsikeHus), ero 0COOESHHOCTH.
JemoncTpanuu. KoJulekiiuu  opraHMYecKux BemecTs (B TOM  YHCIIE
JICKapCTBEHHBIX  TPETNaparoB, KpacUTEleH), MaTepualioB (MPUPOIHBIX U
CUHTCTHYECKUX KaydyKOB, IJIJACTMAcCC W BOJIOKOH) W U3JICIUN W3 HUX (HUTCH,
TKaHEeH, oT/eNoYHbIX MaTtepuanoB). Moaenu monekyn CH4, C2H4, C2H2, C6H6,
CH30OH — mapocTtepkHeBbIe U 00beMHbIE. Mo/ieNd OTTAJIKUBAHUSI THOPUJTHBIX
opOuTaliell ¢ MOMOIIBI0 BO3YIIHBIX IIapoB. B3anMopeiicTBue HaTpusi ¢ 3TAaHOJIOM
U OTCYTCTBHME  B3aUMOJEWUCTBHS C  AMITWIOBBIM  dpupom.  OmbITHI,
MOJITBEPKAAIONINE HATMYMe (PYHKIIMOHAJIBHBIX TPYII Yy COCIUHEHUN Pa3TMYHBIX
KJIACCOB.

JlaGopaTopHbIii ONIBIT.

NsroroBnenne ™Monaened MOJEKYyd -  MPEACTABUTEIIEHM Pa3JIMYHBIX KJIACCOB
OPraHUYECKUX COCITMHECHUU.

IIpakTuyeckue 3aHATHS.

OOnapyxeHue yriaepoja ©  BOJOPOJa B  OPraHUYECKOM  COCIMHCHHH.
Oo6napyxenue ramoreHoB (mpoba beinpinTeitna).

1.2. IlpeaenbHbie yriesoaopoasl. 'omonoruveckuii psia aakanos. [lonstue 060
yraeBojiopojiax. OcoOEHHOCTH CTPOEHUSI MPEAENbHBIX YII€BOAOPOJOB. AJIKAHbI
KaK  TPEICTaBUTENN  MPEACIBbHBIX  yIJICBOJAOPONOB.  DIEKTPOHHOE |
NPOCTPAHCTBEHHOE  CTPOEHWE MOJEKYJIbl METaHa W JIPYTUX  aJIKaHOB.
I'omonoruueckuii psg u uzomepusi napapuHoB. HopmanbHOoe M pa3BeTBICHHOE

CTpOoe€HME yriaepoaHol 1enu. HoMeHknaTypa ajlkaHOB W QJIKHJIBHBIX



3amecturenei. OU3ndyeckre CBOMCTBA AIKAHOB. AJIKaHbI B IPUPOJE. XUMHYECKHE
cBoiictBa  ankaHoB. Peaknuum  SR-tuma:  ranoreHupoBaHue  (paboOThI
H.H.CemenoBa), HutpoBanue no KonoBanoBy. MexaHus3m peakuuu XJIOPUPOBAHUS
anKaHoB. Peakuum peruapupoBaHMs, TOPEHHs, KaTAIUTHYECKOTO OKHUCICHUS
ankaHoB. KpeKuHI alKaHOB, pa3lIU4YHbIE BUIAbl KpPEKUHIa, IPUMEHECHHE B
IPOMBIIIIEHHOCTU. [IMpOaM3 W KOHBepCHs MeETaHa, W30MEpU3alus AJKaHOB.
IIpumeHeHune u cnocoObI MOJIy4YeHHsA aaTKaHOB. O0JacTU NPUMEHEHHS AJIKAHOB.
[IpoMbllIIEHHBIE CMOCOOBI TOJYYEHUS aJKAaHOB: MOJYYEHHE U3 TPHUPOAHBIX
UCTOYHUKOB, KpPEKUHI TmapaduHOB, TOJYyYE€HUE CHUHTETHYECKOro OeH3MuHa,
razudukanus yris, THIApUpOBaHUe akaHoB. JlabopaTopHbie ciocoObl MONTYYEHH
aJKaHOB: cuHTe3 Bropia, qekapOOKCHUIMpPOBaHUE, TUAPOIN3 KapOuIa altOMUHUS.
Hukaoankanbl. ['oMoNOrnyeckuil psAx M HOMEHKJIATypa LMKIOAJIKAHOB, HX
obmast ¢opmyna. [loHarue o HampspkeHUM LMKIA. M3oMepus IUKIOAIKaHOB:
MEXKJIaccoBasi, YIVIEPOAHOTO  CKejera, reoMmeTpuueckas. llomydyenue w
¢u3nueckre CBOMCTBA ITMKJIOANKAHOB. XHWMHYECKHE CBONCTBA IMKJIOAIKAHOB.
Crneunduka CBOWCTB IMKIOAIKAHOB C MaJbIM pa3MepoM Iukia. Peakiuu
NPUCOEANHEHUS U PAUKAIBHOTO 3aMEIICHUS.

JdeMoHCcTpanuu.

Mopenn MoOJIeKyll MeTaHa, JPYrdX alKaHOB, pPa3jdUYHbIX KOH(pOpMaIHii
nukiorekcana. PacrBopenue nmapaduna B O€H3MHE U UCTIAPEHUE PACTBOPUTEINS U3
cmecu. llnaBnenue mnapaguHa W €ro OTHOUIEHHWE K BoJ€ (PacTBOPUMOCT,
IUIOTHOCTh, CMauuBaHue). Pasnenenue cmecu OCEH3MH - BOJA C TOMOIIBIO
JIENUTENLHON BOPOHKH. ['OpeHrne MeTaHa, mponaH - OyTaHOBO# cMmecH, mapaduHa B
YCIOBHSIX M30BITKAa U HEAOCTAaTKa KUCIOpoAa. B3peIB cMecH MeTaHa ¢ BO3JIyXOM U
xJopoM. BoccraHoBieHHE OKCHIIOB TSKENBIX METAIOB napaduHoM. OTHOILIEHHE
LMKJIOT€KCaHa K OpOMHOI BOJIE M PACTBOPY NIEpMAaHIraHaTa KaJusl.

JlabopaTopHbIe ONBITHI.

N3roroBnenne Mojaener MOJEKYJ QJIKaHOB M TAJION€HANKAaHOB. M3roroBieHue
napaUHUPOBaHHON OyMaru, HCIBITAHHE €€ CBOMCTB: OTHOIIEHUS K BOJAE H
xupaMm. OOHapyX eHUE BOJIbI, Ca)XH, YIJIEKHUCIOr0 rasa B NPOAYKTaX TOPEHUS

cBeun. (O3HaKOMJIEHME CO CBOMCTBAaMHM TBEPJbIX MapaUHOB: IJIABJICHUEM,



pPaCTBOPUMOCTBIO B BOAE M OpPraHWYECKUX PACTBOPUTENSAX, XUMUYECKON
MHEPTHOCTHIO (OTCYTCTBHEM B3aMMOJICUCTBUSI C OpPOMHOW BOJIOM, pacTBOpamu
NepMaHIraHaTa Kajus, THAPOKCH]Ia HATPUSI U CEPHOM KUCIIOTBHI).

IIpakTH4eckoe 3aHdTHE.

[lonyyenne meTaHa M M3y4YE€HHUE €TO CBOMCTB: TOPEHMS, OTHOIICHHUS K OpPOMHOMN
BOJIC U pacTBOPY II€pMaHraHaTa KaJIus.

1.3. THiIeHOBBIE M IMEHOBBIE YIIEBOAOPOBI.

I'omosnoruveckuii psixy ajJKeHOB. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbl 3TUJIEHA U aJIKeHOB. ['oMosioruueckuil psia u oodmas hopmysa aaKeHOB.
N3omepus 3TUICHOBBIX YIIIEBOJAOPOAOB: MEKKIACCOBAs, YIVIEPOJHOIO CKEJeTa,
NOJIOXKEHUSI KpaTHOM cCBsi3M, reomeTpuyeckas. OCOOCHHOCTH HOMEHKJIATYpPHI
STUJIIEHOBBIX YIJIEBOJOPOJIOB, HAa3BaHMs BaXHEHWIIMX paaukanoB. duznueckue
CBOMCTBA AJIKEHOB.

XuMHYecKHe CBOWCTBA AJKEHOB. OIEKTPOPWIBHBIA XapakTep peakiu,
CKJIOHHOCTb K PEaKUUsAM NPUCOECIUHEHUS, OKUCIECHUs, noaumepusanuu. [Ipasuio
MapKoBHHUKOBa M €ro 3JEKTpOHHOE OOOCHOBaHue. Peakiuu rajaoreHupoOBaHMS,
TUAPOrajJOreHUpPOBaHMs, THApATaluH, ruapupoBaHus. Mexanusm AE-peaknuii.
[TonATHE O peakuusax noaumepusauuu. ['opeHue ankeHoB. Peakunu OKUCIEHUsS B
MSTKUX U KECTKHUX yciaoBusix. Peakuust Barnepa u ee 3Hauenue 115t 0OHapyKeHUS
HEIPEIEIIbHBIX YITIEBOIOPOAOB, ITOIYUYCHUS TIIUKOJIEH.

IlpumMeHeHHe W CHOCOOBI TMOJYYeHHS] AJKEeHOB. lICIoyib30BaHUE BBICOKOU
PEaKIMOHHOM  CHOCOOHOCTM aJKEHOB B XHMUYECKOHW IPOMBIIICHHOCTH.
[Ipumenenne »sTuieHa W mnponuieHa. IIpomblluieHHBIE CHOCOOBI MOTYyYEHUS
alKeHOB. Peaknum JeruapupoBaHus M KpekuHra ankeHoB. JlabGoparopHbie
CIIOCOOBI MOTYYEHUS ATKEHOB.

Aaxkaguensl. lloHsatne wu Kiaccuukanus JIHEHOBBIX YIJIEBOJOPOAOB 10
B3aMHOMY DAacCIOJIOKEHHIO KpaTHBIX CBsized B Mojekyne. OcobeHHOCTH
ANIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHHUS CONPSIKEHHBIX TUEHOB. IlonsaTne o
T-DJICKTPOHHOW  cucteMe.  HomeHknaTypa ~ OUEHOBBIX  YIJIEBOJOPOIOB.
OCOOEHHOCTM XUMHUYECKHUX CBOMCTB COIPSIKEHHBIX JMEHOB KaK CJEICTBHE HUX

3JIEKTPOHHOTO cTpoeHus. Peakuun 1,4-npucoenunenusd. [lonmnmepursanns QueHOB.



CnocoObl  TONy4YeHUsi JAUEHOBBIX yriieBojaopoaoB: pabotel C.B.Jlebenena,
JNETUJIPUPOBAHUE ATIKAHOB.

OcCHOBHBIE TOHATHSI XUMHMHM BBICOKOMOJIEKYJSIPHBIX COeJIUHeHHH (Ha
npuMepe MNPOAYKTOB MNOJMMEPU3ALUM AJIKEHOB, AaJKAJIHEHOB W HX
rajioreHnpou3BoAHbIX). MoHOMED, OIMMEDP, PEAKIUA MOJUMEPU3ALMHU, CTEIEHb
MOJIMMEPHU3ALINU, CTPYKTYPHOE 3BEHO. THIBI TMOJUMEPHBIX LENEW: JIMHEHHBIC,
pa3BeTBiIEHHbIC, cliuThie. [ToHATHE O cTepeoperyspHbIX nonuMmepax. [lonumepsl
TEPMOIUIACTUYHBIE M TepMopeakTuBHble. [IpencraBieHne o 1ulacTMaccax M
anacroMepax. IloauATUIIEH BBICOKOTO W HHU3KOIO JABJICHUS, €ro CBOWCTBA H
npuMmeHenue. Karanuzaropel [urnepa—Harra. [lonunponuneH, ero npuMeHeHnue
U CcBoMcTBa. ['amoreHcojaepkamiye TMoOauMephl: Te(hIOH, TMOTUBUHIIXIOPHU/IL.
Kayuyku narypanpHblii u cuHTeTnueckue. Comonumepsl (OyTaaueHCTHPOILHBIN
Kayuyyk). Bynkanuzamnus kayuyka, pe3uHa u Y00HHT.

HemoncTpamun Mojenn MOJEKyJl CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX U30MEPOB
ankeHoB M ankagueHoB. Kommekuus «Kayuyk u pesunay. Jlenmomumepusanus
kayuyka. CryiieHue MIJIEYHOTO COKa KaydyKOHOCOB (MoOJjoyasi, OJyBaHYHKOB,
bukyca).

JlaGopaTopHbIe ONBITHI.

OOHapyxeHue  HeMmpeAeNbHbIX  COCIWHEHWH B  KEPOCHHE,  CKHUIHUJApeE.
O3znakomiieHHe ¢ oOpasllaMH TMOJMATWICHA W ToJunpornuieHa. Pacro3znaBanue
00pa3IioB aJKaHOB U aJKEHOB.

IIpakTH4YecKkue 3aHATHS.

[lonyyenue oaTuieHa Jaeruaparaned STWIOBOrO cnupTta. B3anmmoneincrsue
ATHJIEHA ¢ OPOMHOM BOJOMH, pacCTBOPOM NepMaHTaHara Kaivs. CpaBHEHHE TIIAMEHH
ATWICHA C TUTAMEHEM IMpEAeNbHBIX YTIIEBOJIOPOJOB (MeTaHa, MpOIaH-0yTaHOBOM
CMecCH).

1.4. AueTuiieHOBbIE YIJIEBOAOPOABDI.

I'omonoruveckuii psigi aaKUHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
aleTIWICHA U JIPYTUX alKWHOB. ['oMonorudeckuii psin U 001mas popMyIia aTKuHOB.
Homenkiatypa aneTuneHOBBIX YriaeBOAOPOAOB. M3omepus MexXKiIaccoBas,

YTJIEPOJHOIO CKEJIETA, MTOJ0KEHNS KPATHOM CBSI3H.



XuMHYecKHe CBOICTBA W NpPUMeEHeHHe AaJKUHOB. OCOOEHHOCTH peakuui
IIPUCOEAUHEHNS II0 TPOMHOM Yriepoa-yriiepoaHou cBs3u. Peaknmsa Kyudeposa.
IIpaBuno MapkOBHUKOBa INPUMEHUTENBHO K aneruineHam. lloaBrmkHocTh aToma
BoJopoAa (KUCJIOTHBIE CBOMCTBa ankuHOB). OkuciaeHue ankuHOB. Peakuus
3enmuHCcKOro. llpumMeHeHHne aneTWIeHOBBIX YrieBoAOpoAoB. I[lonuBuHMNANETAT.
Ionyyenue agxkuHoB. [lonydyeHue aleTuieHa NUPOIU30M METaHAa U KapOUIHBIM
METOAO0M.

JdeMoHCcTpanuu.

Mopgenn Monekynbl aleTUiIeHa W APYrux aiakuHoB. [lomyueHue aneruneHa w3
KapOuaa KajibliMsi, O3HAKOMJICHHE C (PU3NYECKUMHM U XUMHUYECKUMH CBOWCTBaMU
aleTUJICHA: PACTBOPUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOJACHCTBHEM C OpOMHOM
BOJIOM, pacTBOpPOM TNiepMmaHranara kanusg, coiusmu weau (I) u  cepeOpa.
JlabopaTopHBbIii ONBIT.

N3roroBneHne Moieneld MOJIEKYJ aIKUHOB, HX U30MEPOB.

1.5. ApomaTuyeckue yriieBoaopoabl.

I'omosornyeckuit psix apeHoB. beH3071 Kak mIpeacTaBUTENb apeHOB. PasButue
npencTaBieHuit o cTpoeHun Oenzona. CoBpeMEHHbIE TMpPEACTaBIEHUs 00
ANIEKTPOHHOM ¥ TMPOCTPAHCTBEHHOM  CTpoeHuu Oenzona. OOpazoBaHue
apoMaTU4YecKol m-cucTteMbl. ['omomoru OeH30j7a, WX HOMEHKJIATypa, o0O0Imas
dopmyna. Homenknatrypa ais Ju3aMelIEHHBIX MPOW3BOAHBIX OEH30Ja: OPTO-,
M€Ta-, Iapa-pacrojiokeHue 3amecturesicd. OU3NYeCKue CBOWCTBA AapEHOB.
XuMu4yeckne CcBOMCTBAa apeHOB. Ilpumepsl peakiuii  3JIEKTPOPHUIBLHOTO
3aMEILEHMS: TaJOTeHUPOBAaHUSA, QJIKWIMPOBAaHUA (KaTanu3aTopbl Dpuuens—
Kpadrca), wnurpoBanusi, cynbbupoBanus. Peaknuum  rugpupoBaHus U
HpUcoeIMHEHus xjopa K 0eH3zony. OCOOEHHOCTH XMMHUECKUX CBOMCTB TOMOJIOTOB
Oenzona. BzaumMHOe BIMSHHME AaTOMOB Ha TMpPUMEpPE TOMOJOIOB AapEHOB.
OpueHTanms B peakiusax dekTpodunbHoro 3amenienus. OpuentanTsl [ u Il poxa.
IlpumeHeHne U moJydyeHHe apeHOB. [IpupoaHbple MCTOYHUKM apPOMATHUYECKHUX
yII€BOIOPOIOB. ApoMaru3anys ajlKaHOB HILHUKIOAIKAHOB. AJIKWIMPOBAHUE

OeH3oJa.



JdemMoHCTpanuu.

[IlapocTepxkHEBbIE U OOBEMHBIE MOJEIM MOJEKYyd O€H30/1a U €ro rOMOJIOTOB.
Pa3nenenne cmecu O€H301 - BOJA C TIOMOUIBIO JIETUTENBHOW BOPOHKH.
PactBopsitomiass  cmocoOHOCTh  OeH3oia  (IKCTpaKIUsi  OpPraHUYEeCKUX U
HEOPraHMYECKUX BEIECTB OEH30JI0M W3 BOJHOTO pacTBopa Hojaa, KpacUTeNeH;
pacTBOpeHHEe B OEH30JI€ BEIIECTB, TPYIHOPACTBOPUMBIX B BOJie (Cepbl, OCH30MHOM
KkucloThl). ['opeHue Oenzona. OTHolIeHHE OeH3o0Jla K OpOMHOM BOJZIe, pacTBOPY
nepMmaHranara kaiaus. [lonyuenue HuTpobeH3ona. O3HaKoMIiIeHHe ¢ (PU3NYECKUMHU
CBOMCTBAMHU apOMAaTUYECKUX YTJIEBOJOPOJOB C HCIOJB30BAHUEM PACTBOPHUTENS
«ConbBeHT». WM3roroBieHue W HUCHOJIB30BaHUWE MPOCTEHIIero mnpuodopa s
xpomatorpaduu. Ilonydyenue OeH3zona JekapOOKCUIMpOBaHHEM OEH30MHON
kucnotel. [lomydenne u paccioeHue smysbcun OeHzona ¢ Bojoil. OTHOIIEHHE
6eH30J1a K OpOMHOI BOJIE ¥ pacTBOPY MEpMaHTaHaTa KaJlus. .

1.6. IlpupoaHbie HCTOYHUKH YIJIE€BOTOPO/IOB.

He¢gth. Haxoxnenue B mpupoae, coctaB U (usmyeckue cBoWcTBa HeTH.
TomnmuBHO- sHepreruyeckoe 3HaueHue HedTu. I[IpombinieHHas mnepepadboTka
Heptn. Pexktuduxanus HepTH, OCHOBHBIE (pakiuu ee pa3JelieHus, Uux
ucrnoib3oBanue. Btopuunas mnepepaborka HedTenpoaykTtoB. Pekrudukanms
Ma3zyTa IMpU YMEHBIIEHHOM JaBiieHud. Kpekunr HedTenpoaykToB. Pazmuunbie
BUJIbI KpekuHra, padotsl B.I'.IllyxoBa. M3omepu3anus aakaHoOB. AJKUIMPOBAHHE
HENpEeNeNbHbIX  yriaeBoaopoaoB. Pudopmunr HedrenpomykroB. KauecTBo
aBTOMOOMIBHOTO TOIIMBA. OKTaHOBOE YHCIIO.

Ilpupoanblii 1 monyTHHIA HePTsAHOI ra3pl. CpaBHEHUE COCTaBA MPHUPOTHOTO U
NOIYTHOTO Ta30oB, HMX NPAKTUYECKOE HCMOIb30BaHWE. KaMeHHBI yrois.
OCHOBHBIE  HaIIpaBJICHUs HCIOJIB30BaHMS KaMeHHoro yris. KokcoBanue
KaMEHHOI'O YIJIs, BA)KHEUIINE MPOYKThI 3TOTO MPOLECCA: KOKC, KAMEHHOYTOJIbHAS
cMoJia, HajacMmoibHass Boja. CoelMHEHHs, BBIIEISEMBbIE M3 KaMEHHOYTOJIbHON
cMmoutbl. IIpoayKThl, oydaemble U3 HaJCMOJIBHOM BOJBI. DKOJOTMYECKHE ACTIEKTHI
100BIYH, TEPEPaOOTKH U UCIIOIB30BAHMUS TOPIOUYNX UCKOTIAEMBbIX.

JdeMoHCcTpaUM.



Komnekuust «IIpupoaHble MCTOYHUKU YIriieBOAOpoAoB». CpaBHEHHE NpPOLIECCOB
ropeHuss HepTH W mnpupogHoro rasza. OOpa3oBaHue HEPTSIHON IUIEHKH Ha
MOBEPXHOCTH BO/bL. KaTanutuueckuiit KpekUHT napaduHa (Ui KepOCUHa).
JlaGopaTopHbie ONbITHI.

Onpenenenue HaIWYUS HENPEACNbHBIX YIIIEBOJOPOAOB B OCH3MHE U KEPOCHHE.
PactBopuMOCTh pa3iuyHbIX HE(PTENPOAYKTOB (O€H3MHA, KEPOCUHA, AU3EIBHOTO
TOTUIMBA, Ba3euHa, napaduHa) Apyr B Apyre.

1.7. I'mapokcHIbHBbIE COCIMHEHUS].

Crpoenune u kiaaccupukanusi cnuproB. Knaccudukamus COUpTOB MO TUIY
YIIA€BOJAOPOJIHOTO paJMKana, YHUCIY THAPOKCUIBHBIX TpPynn M THUILy aToMma
yriepoaa, CBS3aHHOTO C  TUAPOKCWIBHOM  Tpynmoil.  DJIEKTpOHHOE U
NPOCTPAHCTBEHHOE CTPOCHUE THUIAPOKCHIBHOM TIpymmbl. BrusHue crpoenHus
CHUPTOB Ha uUX (U3HUECKHE CBOMCTBA. MEXMOJEKYNIspHas BOJOPOAHAs CBA3b.
l'omonoruueckuii  psiy  TPEACNbHBIX OJHOATOMHBIX CHUPTOB. M3omepus wu
HOMEHKJIaTypa aJKaHOJIOB, UX 001ast popmyia.

XuMHYecKHe CBOMCTBA aJKAHOJI0B. PeakimoHHas crnocoOHOCTh MpeaeabHBIX
OIHOATOMHBIX CIUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKHX
Y HEOpraHMYeCKUXCOeNNHEeHuM, coaepxkammux OH-rpynmy: KHCIOT, OCHOBaHUH,
aM(OTEpHBIX COCNMHEHHH (BOMABI, CHOUPTOB). Peakuuu, NOATBEpKIAIOIIHE
KMCJIOTHBIE CBOWCTBA CIUPTOB. Peaknuu 3amemieHus: TUAPOKCUIBHOW TPYIIIEIL.
MexmornekysipHasi JeTUApaTanus CIUPTOB, YCJIOBHS 00pa3oBaHUS MPOCTHIX
a¢upoB. CroxHbie d3PUPHl HEOPTAaHUYECKUX U OPraHUYECKUX KHUCIIOT, PEeaKiuu
srepudukanuu. OKUCICHUE U OKHUCIHTEIBHOE JErHJAPUPOBAHUE CIHUPTOB.
Cnoco0bl mojsydyenusi cmuprToB. [‘maponus ranoreHankaHoB. ['mapatanus
AJIKEHOB, YCJIOBHS €€ MpoBeAeHus. BoccTaHOBIeHNE KapOOHUIIBHBIX COCTMHEHUI.
OTtaesibHBIE TIPEACTABUTENH AJKAHOJOB. MeTaHOJ, €ro MpOMBIIIJIEHHOE
MOJIyYEHUE M TPUMEHEHHE B MPOMBIILICHHOCTH. buonoruyeckoe AeicTBUE
meTtaHona. Crenuduyeckue  CrnocoObl  MONYYEHHS  J3TUJIIOBOTO  CIHpTA.
PuU3MONIOrHYECKOe IEUCTBHUE ITAHOA.

MHoroaroMHbie cnupThl. M30Mepuss 1 HOMEHKIIATYpa NMPEACTABUTENCH ABYX- U

TPCX- AaTOMHBIX CIIMPTOB. OCoOEHHOCTH XMMHYECKHUX CBOMCTB MHOT'OATOMHBIX



COUPTOB, MX KauyeCTBEHHOE oOOHapyxeHue. OTaenpHble MPEACTABUTEIU:
ATWICHIJIMKOJb, TIUIEPUH, CIIOCOOBI UX MOJYYEHUs, MPAKTUYECKOE MPUMEHEHUE.
®eHos1. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue ¢enona. B3aumHoe
BIMSHUE apOMAaTUYECKOrO KOJblla M THAPOKCUIBHOM TIpynmbl. XHUMHUYECKHE
cBoiicTBa (eHona kKak (YHKLIHUS €ro XUMHUYECKOro crtpoeHus. bpomupoBanue
dbeHona (kauecTBeHHAsl peakivs), HUTpOBaHUE (TUKPUHOBAsS KUCJIOTA, €€ CBONCTBA
U npumeHeHue). OOpa3oBaHME OKpALIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+.
[Tpumenenue dpenona. [onyyenue ¢peHona B MPOMBILIIIEHHOCTH.

JdemMoHcTpanum.

Mopenu MoJieKyln CHOupToB W (peHoJIOB. PacTBOpMMOCTh B BOJE aJIKaHOJIOB,
ATWICHIJIMKONS, ThuuepuHa, ¢enona. CpaBHEHUE CKOPOCTH B3aHMMOJEHUCTBUS
HATpUs C OSTAHOJIOM, IMPOMAHOJIOM-2, 2-METUJI- MPOMNAHOJIOM-2, TJIHIEPUHOM.
[Tonyyenne OpomMdTaHa U3 3TaHOoNa. BeiTecHeHue (eHona w3 (eHonssTa HATpHs
yroJibHOW KuCHoTON. Peakuus ¢enona ¢ ¢opmanpaerunom. KauecTBeHHbIE
peakuuu Ha @eHos. 3aBUCUMOCTH PACTBOPUMOCTH (eHolla B BOJAE OT
Temrepatrypbl. B3aumonelictBue ¢enona ¢ pactBopoM Iienouu. PacrnoznaBanue
pacTtBopoB (eHosisiTa HaTpus W KapOoHaTa HaTpus (06apOOTaXk  BBIIBIXa€MOTO
BO3/lyXa WM JCHCTBUE CUIBHOM KHUCJIOTHI). PacriozHaBaHHWE BOJHBIX PACTBOPOB
¢dbeHoIa U TIUIepUHAa.

JlaGopaTopHble ONbITHI.

Pextudukanus cmecu stanon - Boaa. OOHapykeHHe BOJbI B a3€0TPOIHON CMecH
BOJbI U 3TUIIOBOTO CIIHMPTA.

IIpakTuyeckue 3aHATHS.

N3yyeHnue pacTBOPUMOCTH CHUPTOB B Boje. OKHCIEHHE CHOUPTOB Pa3IMYHOIO
CTpoeHUusi XpoMoBoii cmechlo. [lomydyenue mudTHIOBOTO 3dupa. [lomydenue
rIIMIepaTa Meau.

1.8. Anbaeruabl 1 KETOHBI.

T'omonornyeckue psAaabl ajJbAerugoB M KeTOHOB. [loHATHE 0 KapOOHMIIBHBIX
COCIMHEHHUSX. OJEKTPOHHOE CTPOCHHE KapOOHWIbHOW rpymnmbl. M3omepus u
HOMEHKJIaTypa aJbJeruioB U KeTOHOB. dDusnueckue cBoiicTBa KapOOHMIBHBIX

COeIMHEHN. XHMHYECKHe CBONMCTBA AJbAECrHA0B H KeTOHOB. Peaxnmonnas



CrOCOOHOCTh KapOOHUJIBHBIX COeAUMHEHUM. Peakuuu OKUCIEHMS allbJIETHUIOB,
KAueCTBEHHBIE PEAKIUM Ha aJbJCTHAHYI0 Tpynny. Peakuuu MOIMKOHIEHCAIINU:
oOpazoBanue (peHosohopmMaIbIErUAHBIX CMOJL.

Ilpumenenue H moJyYeHHe KApPOOHWJIBHBIX coeauHenuii. IlpumeHenue
albJACTUIOB U KETOHOB B OBITY W MPOMBIIUICHHOCTH. AJBJIETUBI U KETOHBI B
npuponae (3pupHeie Macna, pepomonsbl). [lonyuenne kapOOHUIBHBIX COEAMHEHUM
OKHCJICHUEM CIIMPTOB, THUApaTalueidl aJKWHOB, OKHCJICHUEM YIJIEBOJAOPOIOB.
OTtnenpHBIE NPEICTABUTEIN ANbIACTHIOB U KETOHOB, crielupuyecKue crocoobl ux
MOJIYYEHHUS U CBOMCTBA.

JdemMoHcTpanum.

[ITapocTepxkHEBBIE U OOBEMHBIE MOJEIM MOJICKYJ allbJIETUIOB U KETOHOB.
[TomyueHne yKCyCHOTO ajbJerujaa, OKHCJICHHE JTaHOoJa XPOMOBOW CMECHIO.
KadecTBeHHbIE peakiiny Ha albACTHAHYIO TPYIIITY.

JlaGopaTopHbIe ONbITHI.

OkucieHue 3TaHOJa B dTaHAb PAcKaJleHHOW MeTHOW mpoBosokoi. [lomydenue
denonopopmanbIeruIHOTO MoNuMepa. Pacno3HaBaHue pacTBOpa aleToHa W
dbopmanuHa.

IIpakTH4YecKkue 3aHATHS.

N3yuenue BOCCTAaHOBUTENBHBIX CBOWMCTB albJETHUIOB: PEAKIHUS «CepeOpsHOrOo
3epKajiay, BoccTaHOBIeHMEe  Tuapokcuaa wmeau  (II). BsaumopelictBue
dbopmanbaeruaa ¢ TUAPOCYIbGUTOM HATPHS.

1.9. Kap6oHoBble KHCJIOTHI U MX MPOU3BOIHbIE.

TI'omonoruveckuii psii mnpeaeJbHbIX OJHOOCHOBHBIX KAapPOOHOBBIX KHCJIOT.
[Torsitue o KapOOHOBBIX KHCIOTAX W WX KiIacCUPUKANMSA. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE KAapOOKCHIBHOW Tpynmbl. ['OMONOTrHYecKuid psia
peAebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT, UX HOMEHKJIATypa U U30MEPHS.
MexxMOneKysIpHble BOJOPOJHBIE CBA3M KapOOKCUJIBHBIX IPYMI, X BIHMSHUE Ha
¢dusnueckre cBocTBa KAPOOHOBBIX KHCIIOT.

XuMHYeCcKHe CBOCTBA KapOOHOBBIX KHCJIOT. Peakiuu, WITIOCTPUPYIONINE
KHCJIOTHBIE CBOMCTBAa M UX CPAaBHEHUE CO CBOMCTBAMHM HEOPTaHUYECKHUX KHCIOT.

OO6pazoBanne (PyHKIIMOHATIBHBIX IMPOU3BOJHBIX KapOOHOBBIX KHCIOT. Peakmuu



stepudukani. AHTUIPUIBI KapOOHOBBIX KUCIOT, UX MOJyYeHUE U MPUMEHEHUE.
Cnoco0b1 moty4yeHusi KapOOHOBBIX KUCJIO0T. OTAe/JbHbIC NPEACTABUTEH U UX
3HayeHne. OOmme crnocoObl TMOMY4YEHHUS: OKHCIEHUE AaJIKaHOB, aJIKEHOB,
MEPBUYHBIX CHUPTOB, albJErHWAOB. BakHeimue npeacTaBUTeNd KapOOHOBBIX
KUCJIOT, X OMOJIOTHYECKask poib, Crielu(UUecKre CrocoObl MOIyYeHus, CBOMCTBA
U I[PUMEHEHUE MYPaBbUHOW, YKCYCHOM, MaJbMUTUHOBOM U CTCApUHOBOW;
AKpWIOBOM M  METAaKpPWIOBOM; OJICMHOBOW, JIMHOJEBOM U  JIMHOJIEHOBOW;
II1aBEJIEBOM; OCH30MHOM KHUCIIOT.

Caoxnble 3¢pupbl. CTpoeHHE U HOMEHKIIATypa CIOKHBIX d(PUPOB, MEKKIaCCOBAs
u3oMepHs ¢ KapOOHOBBIMH KHUCIOTaMU. CrocoObl MOJYYEHUsI CIOKHBIX 3(UPOB.
OO6patuMOCTh peakiuu 3TepupuKaui U (aKTOpbl, BIUSAIONINE HA CMEIIECHHE
paBHOBecusa. OOpa3zoBaHue CHOXKHBIX mnonmdpupoB. [lonudTunentepedranar.
JlaBcaH Kak MpeICTaBUTENb CUHTETUUYECKUX BOJIOKOH. XHMMHYECKHE CBOMCTBA U
NPUMEHEHHE CII0KHBIX 3(PUPOB.

Kupbl. Kupel kak cioxsHble 3¢upbl riunepuHa. KapOoHOBBIE KHCIIOTHI,
BXOJISIIIIME B COCTAB JKMPOB. 3aBUCUMOCTh KOHCUCTEHIIMHU JKHPOB OT MX COCTaBa.
XHWMHUYECKHE CBOMCTBA JKMPOB: THAPOJU3, OMBUIEHHUE, THUIPUPOBAHUE.
buonoruyeckas poib KUPOB, UX HCIOJIH30BAaHUE B OBITY M MPOMBIIUIEHHOCTH.
Conn  kapOoHOBBIX KHCEJIOT. Mputa.  CrnocoObl  TONYyYEeHHS  COJICH:
B3aMMOJICHCTBUE KapOOHOBBIX KHCIOT C MeETallJlJaMH, OCHOBHBIMU OKCHJAMH,
OCHOBAaHUSIMH, COJISIMHU; WICTOYHOW THAPOJIM3 CIOXKHBIX 3(PUPOB. XHUMHUUYECKHE
CBOICTBa coOJeil KapOOHOBBIX KHCIOT: THAPOJIN3, PEaKIMd HOHHOTO OOMEHa.
Mpbuta, cymHoOCTh Moromiero naerctBusi. OTHOIIEHHE MblIa K JKECTKOM BOJIE.
Cunretnyeckue moromue cpencrsa - CMC (aeTepreHTtsl), X NPEUMYIIECTBA U
HEJOCTaTKH.

JdeMoHCTpanIuu.

3HAKOMCTBO C (PU3WYECKUMH CBOMCTBAMHU BaXXHEHIIMX KapOOHOBBIX KHCIIOT.
Bosronka Oen3oitHON KHCIOTHL. OTHOIIECHUE Pa3TUYHBIX KapOOHOBBIX KHCIOT K
Boge. CpaBHeHue pH BOAHBIX pacTBOPOB YKCYCHOM U COJIIHOM KHCIIOT

OJIMHAKOBOU MoJisipHOCTH. [lonydeHne NpUATHO MaXHYIIETO CIOXHOTO 3(upa.



OTHOILIIEHUE CIMBOYHOTO, MOACOIHEYHOI0, MAIIMHHOIO Macel M MaprapuHa K
OpOMHOI BOJIE U PACTBOPY MEepMaHTaHaTa KaJusl.

JlaGopaTopHble ONbITHI.

B3aumonencrBue pacTtBopa YKCYCHOM KHCJIOTBI C MAarHheM, OKCHUIOM IIMHKA,
ruapokcugom xenesza (III), pactBopom kapOoHaTa Kamausi U cTeapaTa KaJwsl.
O3zHakomileHHEe ¢ 00pa3namMu CiI0XKHBIX 3(¢upoB. OTHOLIEHUE CIOXKHBIX 3(PUPOB K
BOJC U OPraHUYECKHUM BEIIECTBAM. BbIBEEHHE XKUPHOTO MATHA C TMOMOUIBIO
cioxkHoro 3¢upa. PacTBOpUMOCTB )KUPOB B BOJIE U OPTAHUYECKUX PACTBOPUTEIISX.
CpaBHeHME MOIOUIUX CBOMCTB Xx034iicTBEHHOro Mblia 1 CMC B kecTKOU BoOJeE.
IIpakTHYecKkue 3aHATHS.

PactBopuMOCTh pa3znuyHBIX KapOOHOBBIX KHUCIOT B Boje. B3aumopelicTBue
YKCYCHOM KHCJIOTHI ¢ Merauiamu. [lonydenue nzoamuiaoBoro 3dupa yKCyCHOU
KUCIOThl. CpaBHEHHE CTENEHM HEHACHIIIEHHOCTH TBEPAOTO M >KUIKOTO KHUPOB.
Owmpbuienue xupa. [lonmydeHne Mplia U U3ydeHUE €ro CBOMCTB: MEHO0Opa30BaHuUsl,
peakIuii HOHHOTO 0OMEHa, TUAPOJIN3a, BBIICICHUSI CBOOOIHBIX JKUPHBIX KUCIIOT.
1.10. YraeBoasl.

Ilousitue 00 yraesogax. Kiaccudukanus yrierogoB. MoHO-, 1u- W
NOJINCAXAPU/IbI, TPEACTABUTENN KaX0M TPYIIIbI YIIIEBOIOB. bruonornueckas poiib
yIJI€BO/IOB, X 3HAYCHHUE B )KM3HU YeJIOBEKa U O0IIeCTBa.

Monocaxapuabl. CTpoeHHE U ONTHYECKas HW30MEpHUS MOHOcaxapuaoB. Hx
KJIaccuUKaIus 1Mo YUCIy aTOMOB yriepoja U NMpUpojae KapOOHWIBHOW TPYIIIHI.
®opmynel Oumepa u Xeyopca g H300paKeHHS MOJIEKYJ MOHOCaXapHuoOB.
OtHecenne MoHOcaxapuaoB K D- u L-psay. Baxueiine npeactaBUTeId MOHO3.
['moko3a, cTpoeHHe ee MOJIeKYJdbl W (u3nyeckue cBoiicTBa. TayTtomepus.
XUMHYECKHME CBOWCTBA TJIFOKO3bI: PEAKIMH 1O  aJbJCTUJHOW  TpYyIIe
(«cepeOpsiHOTO  3€pKalia», OKHCIEHUE Aa30THOM KHCIOTOM, TUIpUPOBAHUE).
Peakuuu T1IIIOKO3bI KaK MHOTOATOMHOTO CHUPTA: B3aUMOAECHUCTBUE TJIIOKO3bI C
ruapokcugom meau (I1) mpu kOMHAaTHOM TemmepaType U HarpeBaHuu. Pa3nuuHbie
TUNIBI  OpokeHHsT  (CIUPTOBOE, MOJIOYHOKHCTIOE). [/roko3a B mpupone.
buonornueckast poip U NpUMEHEHUE TIIIOKO3bl. DPyKTO3a KAK U30MEP TIIIOKO3BI.

CpaBHEHUE CTPOEHHSI MOJIEKYJIbI 1 XUMUUYECKUX CBOMCTB TJIIOKO3bI U (PPYKTO3BI.



O®pykro3za B npupoae U ee Ouosornueckas poab. IleHTo3sl. Puboza u
N€30KCUpUO03aKaKk  IpeICTaBUTENN anproneHTo3. CTpoeHHEe  MOJIEKYI.
Mucaxapuabl. Crpoenue aucaxapunoB. C(Crnoco®  COYJIEHEHHS  LIUKIIOB.
BoccranaBnuBamoomuye M HEBOCCTAHABIMBAIOIIME CBOMCTBA JMCAXapHIOB Kak
clencTBUE couieHeHusl Iukiaa. CTpoeHue M XHMHYECKHE CBOMCTBAa Caxapo3bl.
TexHonornyeckue OCHOBBI MPOM3BOJACTBA caxaposbl. JlakToza M ManbTo3a Kak
U30MEPHI Caxapo3bl.

Hoauncaxapuabl. OO6mee crpoeHue mnonucaxapunoB. CTpoeHHE MOJIEKYJIbI
Kpaxmajia, aMuiio3a M aMuiIonekTuH. Dusznueckue CBOMCTBAa Kpaxmania, €ero
HaX0XJAeHUE B pUpojie U Ouosiornyeckas posb. [ nukoreH. XuMu4yeckue cBocTBa
kpaxmasia. CTpoeHHE »3IIEMEHTApHOTO 3BEHA LEJUII0NI03bl. BiusHue cTpoeHus
NOJIMMEPHOM 1lenu Ha (U3MYECKUEe M XUMHUYECKHME CBOMCTBA LIEJUTIOJIO3bI.
[Mupponus 1emm0a036l, 00pa3oBaHUe CIOXKHBIX (UPOB C HEOPTAHMUYECKUMH U
OpraHuyecKuMu Kuciotamu. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM
mienke, Bucko3e. Haxoxxnenue B mpupoje U OuoJIOrHuYecKas poJib IEJUTIONO3BI.
CpaBHEHUE CBOWCTB Kpaxmaia U LUEUTF0I03bI.

JdeMoHCcTpanuu.

OO6pa3npl  yrineBofoB M u3fenuit u3 Hux. [lomyueHue caxapaTakayiblus W
BBIJICJICHUE caxapo3bl U3 pacTBOpacaxaparakaiblus. B3anMoaelcTBUE IIIOKO3bI C
(byKCUHCEPHUCTON KHCIOTOW. OTHOIIEHHE PACTBOPOB Caxapo3bl U MalbTO3bl K
Cu(OH)2 nipu HarpeBanuu. O3HaKOMJICHHE C (U3UUYECKUMU CBOMCTBAMH Kpaxmasa
u nemwtono3sl. HaOyxanwe wemmono3sl W Kpaxmana B Boje. [lomydenwue
TPUHUTpATa UEUT07103bl. KoIeKrsa BOJIOKOH.

JlaGopaTopHble ONbITHI.

OznakomiieHHe ¢ (DU3UYECKUMM CBOWMCTBAMHU TIIOKO3bI (amnTeyHash yIaKoOBKa,
tabnetku). KuCHOTHBIA THUAPOIM3 caxapo3bl. 3HAKOMCTBO C oOpasiamu
nonucaxapusioB. OOHapyKeHHe KpaxMmalia C MOMOIIbI0 KAYECTBEHHOI peaklnu B
mene, xjuebe, Horypre, MaprapuHe, MAaKapOHHBIX U3JACIHIX, Kpymax.
IIpakTu4eckue 3aHATHS.

Peakuus «cepeOpsiHOro 3epkanay» TIIIOKO3bl. B3auMoaelcTBHE TIIIOKO3bI C

ruapokcuaom menu (II) mpu paznuunbix Temmneparypax. JleiicTBue amMmmuayHOTO



pacTtBopa okcuja cepeOpa Ha caxapo3y. OOHapyXeHUE JaKTO3bl B MOJIOKE.
JlecTBue Hiona Ha Kpaxmal.

1.11. AMHHBI, AMMHOKHCJIOTHI, 0€JIKMH.

Kaaccupuxanusas m uzomepuss ammuuoB. llonsatue o0 amuuax. IlepBuussble,
BTOPUYHBIE M TpeTUuHble aMuHbl. Kiaccudpukanus amMuHOB 10  TUIY
YTJIEBOAOPOJHOTO paguKaia U 4YUCIy aMUHOTPYIN B MOJieKyne. ['omonornueckue
pAIbl TpEACNbHBIX amu(aTHUYeCKUX W apoOMaTUYECKUX AaMHUHOB, HU30MEPHUS U
HOMEHKJIaTypa. XHMH4YECKHE CBOMCTBA AMHUHOB. AMUHBI KaK OPraHUYECKUE
OCHOBaHMSI, HUX CpaBHEHHME C AaMMHAaKOM W JPYTMMU HEOPraHWYE€CKUMU
ocHoBaHUsAMH.  CpaBHEHHE  XUMHUYECKUX  CBOWCTB  anudaTUYECKUX W
apomaTudeckux aMuHOB. (OOpa3oBaHHEe aMUJIOB. AHWIWHOBBIC KpacUTENH.
[lonsiTME ©  CHHTETHYECKMX BOJIOKHax. IloguamMuasl W MOJHAMHIHBIC
CUHTETHYECKHE BOJIOKHA. [IpumeHenue u mnosydeHwe aMuHOB. I[lonydeHue
amuHoB. Pabotel H.H.3nnnHa. AMUHOKHCI0THI. [ToHSITHE 00 aMHMHOKHMCIOTAX, UX
knaccudukanuss u - cTpoeHwe. Onruueckas  HM30MEpUS  (-aMUHOKHCIIOT.
Homenkimarypa amMuUHOKHCIOT. JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHUCIIOT M €€ NpUYMhHbl. bumnomsapHele HOHBL. Peakuum KOHAEHCALNUH.
[lentunnas cBa3b. CUHTETHYECKHE BOJIOKHA: KampoH, SHaHT. Kiaccudukarmms
BOJIOKOH. [losydeHne aMMHOKHUCIIOT, MX MPUMEHEHHE U Ononornyeckas QyHKITUS.
beakmu. benku kak npupoaHsie moauMmepsl. [lepBruunas, BToprudHas, TpETUYHAS U
YeTBEPTUYHAS CTPYKTYpbl OenkoB. DuOpwiispHble W TI00YISIpHBIE OCIKH.
XHUMHUYECKHE CBOMCTBA OEIKOB: TOpPeHHE, JACHATYpaIHs, THAPOIN3, KAa4eCTBEHHbIE
(uBeTHBIE) peaknuu. buonorndeckne QyHKIMM OSNKOB, WX 3HAUYCHHE. belku Kak
KOMITOHCHT Ty, [IpoGnema OEIKOBOro TONIOJAaHHUS W IIYTH €€ PEIICHUS.
JdemoHcTpanum.

@U3UYECKUE CBOMCTBA METUJIAMHUHA: arperaTHOE COCTOSIHHE, IIBET, 3alax,
OTHOLIEHHWE K Boje. lopeHne MeTuiamuHa. B3auMmonelcTBHE aHWIMHA U
METWJIaMHHA C BOJONM W kuciaotaMu. OKpaliMBaHWE TKaHEW AaHUJIWHOBBIMU
kpacurelssMu.  OOHapykeHHWe  (QYHKIHMOHAIBHBIX  TPYIII B MOJEKyJIax
aMuHOKUCIOT. HelTpanuzanus 1menodd aMHHOKUCIOTOW. HeuTpanuzamus

KHUCJIOThl aMUHOKHUCIIOTON. PacTBopeHue u ocaxkieHre OEJKOB.



JlabopaTopHblie ONBITHI.

N3roroBneHue mapoCcTEepKHEBBIX U OOBEMHBIX MOJIeNied HM30MEPHBIX aMHUHOB.
PactBopenue OenkoB B Boje M uX koarynsuus. OOHapyxeHue 0enka B KypUHOM
SMLE U MOJIOKE.

IIpakTHyeckue 3aHATHSA.

O6pazoBanue coneit anwinHa. bpomupoBanuwe anununHa. OOpa3zoBaHue coyei
mmmnuHa. [lomyuenue menHoit conm riunuHa. [lenaryparus Oenka. l[BeTHbie
peaKkiuu OEJKOB.

1.12. A3orcomep:kamue rerepouukianyeckue coeauHeHus. HykieunHoBble
KHCJIOTBI.

HyxyienHoBble KMCJI0TBI. HyKIE€MHOBBIE KHCIOTHI KaK MPUPOAHBIE MOJIUMEPHI.
Hyxkneotunel, ux crpoenue, npumepbl. AT® u AJID, ux B3auMonpeBpanieHue u
ponb 3Toro mpouecca B npupone. llonsitue JJTHK u PHK. Crpoenue JJHK, ee
nepBUYHAasT W BTOpuuyHas cTpykrypa. Paboret @.Kpuka wu J[.Yorcona.
KommiementapHocTs a3otucthix ocHoBaHui. Perummkanus JIHK. OcoGennoctu
ctpoennsi PHK. Tunet PHK u ux 6uonorunyeckue pynkiuu. [ToHstue o TpondyHom
koae (xomoHe). buocuHTe3 Oenka B KuUBOM KieTke. ['eHHas WHXeHepus u
ounorexHomnorus. TpaHcreHHble (OPMBbI PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu.

Mopenu MONEKyJl BOXHEUIIMX TeTEpOUUKIIOB. KoieKuus reTeponuKiIndecKuX
coenuHeHUM. JlefcTBME pacTBOpa NHUPUIAWHA HA WHAUKATOpP. B3amMonencrBue
NAPUANHA C COJITHOM Kucioto. Moaens Moisekyabl JHK, nemonctpamus
NPUHIIAITIA KOMIUIEMEHTAPHOCTH a30TUCTHIX OCHOBaHUi. OOpasibl MPOAYKTOB
NMUTAHUS U3 TPAHCTEHHBIX (OPM PACTEHUI U KUBOTHBIX. JIekapcTBa u mpenaparsl,
U3TOTOBJICHHBIE  METOJaMHW  TeHHOWM  WH)XXCHEpUH U OHMOTEXHOJOTHH.
JlaGopaTopHbIii ONIBIT.

N3roroBnenne  OOBEMHBIX W IIAPOCTEPKHEBBIX  MOJENEH  a30THCTBIX
reTEPOLUKIIOB.

1.13. buosiorn4ecKku aKTUBHbIE COeTUHCHMUS.

®epMmenThl. [loHstne o QepmeHTax Kak O OHOJOTMYECKUX KaTajau3aTopax

O0enkoBoil mpuponbl. OCOOCHHOCTH CTPOCHHSI W CBOMCTBA B CpPAaBHEHUU C



HeOpraHudeckuMu Katanuzaropamu. Knaccudukamus dpepmentoB. OcoOeHHOCTH
CTPOEHUS U CBOICTB (DEPMEHTOB: CEJIEKTUBHOCTh U 3(PPEKTUBHOCTh. 3aBUCUMOCTh
aKTUBHOCTH (hepMEeHTOB OT TemmepaTypbl U pH cpenbl. 3HaueHne ¢GepMEHTOB B
OMOJIOrMU U TPUMEHEHHE B TPOMBIIIJICHHOCTH.

Buramunsl. [lonstue o Butamunax. Mx knaccudukamnus u o6o3nauenue. Hopma
noTpeOaeHus BUTaMruHOB. BosopacTBopuMble (Ha npuMepe BUTaMUHOB C, TPYTIIBI
B u P) u xupopactBopumsie (Ha npumepe ButamMuHoB A, D u E). ABuTaMHHO3HI,
TUNIEPBUTAMUHO3bI M TUIIOBUTAMUHO3BI, UX MPOPUITAKTHKA.

I'opmonbl. [loHATHE O TropMOHaX Kak OHWOJOTMYECKH AKTHUBHBIX BEIECTBAX,
BBITIOJIHSIFOIIUX  DHJIOKPUHHYIO PETYISIIUI0 KU3HEACATETbHOCTH OpPraHW3MOB.
Knaccudukanus  ropMOHOB:  CTEpOMJBI,  MPOU3BOJHBIE  AMHUHOKHCIIOT,
MOJIMMIENTUIHBIE U OCIKOBBIE TOPMOHBI. OTIENbHBIE MPEICTaBUTEIU: ICTPATUON,
TECTOCTEPOH, HHCYJIUH, aJIpEHAJIHH.

JlekapcrBa. [loHsATHEe O JeKapcTBaxX Kak XUMHUOTEPANEeBTHYECKUX Iperaparax.
Kparkue ucropuyeckne cCBeIeHUS O BOSHUKHOBEHUU M PA3BUTHH XUMHUOTEPAIHUU.
['pynnel nexapcTB: cyiabhaMuibl (CTPENTOLU]), AHTUOMOTHKU (TEHHUIIWILINH),
AHTUNUPETUKH (ACIHUpUH), AaHAIbIeTUKH (aHaNbIMH). MexaHu3M JeHCTBUS
HEKOTOPBIX JIEKAPCTBEHHBIX IPENApATOB, CTPOCHUE MOJIEKYJ, MPOrHO3UPOBAHHE
CBOICTB Ha OCHOBE aHalu3a XWMHUYECKOTO CTPOCHHUS. AHTUOMOTHUKH, UX
KJaccuUKaIys Mo CTPOCHHUIO, TUITY U CHEKTPY JeHcTBUA. be3omacHbie criocoOb
IPUMEHEHHUSI, JIEKApCTBEHHBIE (DOPMBI.

JdeMoHCcTpanuu.

CpaBHenue ckopocT pasnoxenus H202 monx aerictBueM ¢epMeHTa Karajia3bl U
Heoprannueckux Katanmm3atopoB: KI, FeCl3, MnO2. OO6pa3upl BUTaMHUHHBIX
npemapatoB. [lonmuBuramunsl. Wmmroctpammu — gororpadmii  KUBOTHBIX €
paznu4yHBIMA (OpMaMH aBUTaMHHO30B. [lmakat ¢ m300pakeHWEM CTPYKTYPHBIX
dbopMymdCcTpaanona, TECTOCTEpOHa, aApeHanuHa. B3aumoneiicTBie ajapeHannHa ¢
pactBopom FeCl3. benkoBas mpupona uHCynuHa (I[BETHAS pPEaKIMs Ha OCIKH).
[lnakaTtel wuau KOAOTpaMMBbl C (OPMyJIaMH aMHUIACYITb(PAHUIOBONH KHUCIIOTHI,
TATAAPODOIUEBON M JIOKHOU TUTHUAPOGOIUEBOM KHUCIOT, OCH3WITICHUIIWIIINHA,

TeTpaluKINHA, lleOTaKCHMa, aClIMPUHA.



JlabopaTopHblie ONBITHI.

HcnbiTaHne pacTBOPUMOCTH  aJpeHAIMHA B BOJAE M COJSHOM  KHCIOTE.
OOHapyxeHue acnupHuHa B TOTOBOM JIEKapCTBEHHOU (opMe.

IIpakTHyeckue 3aHATHS.

OO6nHapyxeHue BuTaMuHa A B nojiconHeyHoM macie. OOHapyxkenue Butamuna C B
a0nouHoM coke. Ormpezaenenue BuUTamMuHAa D B pbIObEM XKUpE WIH KYypUHOM
xKenTke. JlelicTBUE aMuIIO3bl CIIOHBI Ha Kpaxmail. J[efcTBUE nernaporeHasbl Ha
METWJICHOBbIA cuHUW. JlelicTBUMEe KaTanasbl Ha MEPOKCHJ BOAOPOAA. AHAIN3
JEKAPCTBEHHBIX IMPENapaToB, IMPOU3BOJHBIX CATUUUIOBON KHCIOTHI. AHaIN3
JI€KapCTBEHHBIX MPenapaToB, MIPOU3BOJHBIX M-aMUHO(EHOIA.

2. O0masi ¥ HeOPraHUYecKasi XUMHUsI.

2.1. XuMusi — HayKa 0 BellecTBax.

CoctaB BemecTBa. Xumuyeckue dieMeHThl. CrnocoObl  CyIIEeCTBOBAHUS
XUMUYECKUX DJIEMEHTOB: aTOMBI, MPOCThIE U CIOXKHBIE BewiecTsa. BemecTsa
NOCTOSIHHOTO M MEPEMEHHOIO COCTaBa. 3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
BemectBa  MOJNIEKYNISpHOTO M HEMOJEKYJspHOro  crpoeHus. CrocoOsb
OTOOpa)KE€HUsT ~ MOJEKYJ:  MOJIEKYJISpHBIE W CTPYKTypHble  (OPMYIJIBI,
HIapocTep>KHEBbIE W MaciiTaOHble TpocTpaHcTBeHHBIE (CTroapta - bpurieba)
MOJEH MOJIEKYJI.

N3mepenue BemecTtBa. Macca aTOMOB U MOJIEKYJl. ATOMHas €IMHHUIIA MAaccChl.
OTHOCUTENBHBIE aTOMHAasi M MOJEKyJsipHass Maccbl. KonumuyecTBO BellecTBa U
€IUHULBI €ro MU3MEPEHUsS: MOJb, MMOJb, KMoJb. Hucino ABoraapo. MomspHas
Macca. ArperaTHbie COCTOSIHUSI BemiecTBa. TBepnoe (KpUCTALIMYECKOE MU
amop¢HoOe), )KHJIKOE M ra3o00pa3HOE arperatHble COCTOSIHHS BELIECTBA. 3aKOH
ABoraspo u ero ciuenctBus. MONSpHBIE 00BEM BEMIECTB B Ta3000pa3HOM
coctostHuu. OOBEIMHEHHBIM Ta30BbIA 3aKOH W YypaBHeHUE MeHjeneeBa—
Knaneiipona. Cmecu BemecTB. Paznmuuus MeEXAy CMECAMH M XUMHYECKHUMU
coequHeHUsIMH. MaccoBast M oObeMHas  JOJAM  KOMIIOHEHTOB  CMECH.
JdemoHcTpanum.

OnbIThl, WUTIOCTPUPYIONINE 3aKOH COXpaHEHUsI Macchl BeulecTB. Habop monenei



aToMoB M Monekyn.Hekoropele BemectBa koaudecTBOM B 1 monb. Mogens
MOJISIPHOTO 00bE€Ma ra3oB.

IIpakTH4eckue 3aHATHSA.

N3roToBiieHne MOJeneil MOJEKyJl HEKOTOPBIX OPTaHUYECKUX W HEOPraHWYECKUX
BenlecTB. OuncTKa BelecTB (PUIBTPOBAHUEM M JUCTHILIALKEH. OUUCTKa BEUIECTB
IIEPEKPUCTAIIIIA3ALUEH.

2.2. CTpoenue aToma.

ATOM — cJ0kHasg 4acTHHA. J[oka3aTeinbCcTBa CIOKHOCTH CTPOEHUS aToMa:
KaTOJHbIE U PEHTTeHOBCKUE JyuH, PoTodPdeKT, paTuoakKTUBHOCTb, AJIEKTPOJIU3.
[Inanerapunas wmonens aroma O.Pesepdopna. Ctpoenue aroma no H.bopy.
CoBpeMeHHBIE MPEACTABICHHUS O CTPOEHHH aToma. KopmycKynspHO-BOJHOBOW
Jyaqu3M YacTHUIl MUKpPO- MHpA.

CoctaB aToMHOr0 siipa. HyKioHBI: TPOTOHBI U HEUTPOHBI. 30TONBI M HYKIHUIBI.
Y CTOWYUBOCTH S7ED.

DJIeKTPOHHAsI 000104Kka aToMoB. IloHATHe 00 dJIeKTpOHHOWOPOUTATH W
ANEKTPOHHOM o0jake. KBaHTOBbIE uMcia: TJIaBHOE, OopOuTaibHOE (MOOOYHOE),
MarHuTHOE W CIHHOBOE. PacmpezneneHue -dIEKTPOHOB IO JIHEPIETHUYECKUM
YPOBHSIM, TTOJYPOBHSIM M OpOUTAJISIM B COOTBETCTBUH C MPUHIIUIIOM HAMMEHbBIIIEH
sHepruu, npuHuunom llaynu u npaBunoml'yHma. D1eKTpOHHbBIE KOH(PUTYpaIUu
aTOMOB XMMHYECKUX 3JIEMEHTOB. BalleHTHbIE BO3MOKHOCTH aTOMOB XUMHUUYECKUX
DJIEMEHTOB. DJICKTPOHHAS KJIACCHU(HUKAIMSA XUMHUYECKUX DJIEMEHTOB: s-, p-, d-, f-
AJIEMEHTHI.

JdemoHcTpanum.

doroaddext. Moaenu opburtaneit paznuaHoi HOpMBI.

JlabopaTopHbIii ONIBIT.

Habnionenne cnekTpoB HMCIYCKaHHUS M TMOTJIOUICHHS COCAMHEHUNH XUMHYECKHX
AJIEMEHTOB C ITOMOUIBIO CIEKTPOCKOIIA.

2.3. Ilepuoanueckuit 3akoH u Ilepuoamyeckast cucreMa XUMHYECKHUX
semMmenToB /I.M.Menneeena.

OTkpbITHE NepruoOINYECKOro 3aKOHA. [Tpennoceuiku: HAKOIUJICHUE

dakTooruueckoro Marepuaina, pabotel npenmecrseHHUKoB (M.B.Jlebepeitnepa,



A.D.1lankyptya, JI>)x.A.Hetonenaca, JI.LKO.Meiitepa), chezn xumukoB B Kapicpya,
mmyHocTHhle  KauyectBa  J[.M.MenneneeBa. Ortkpeitue  J[.M.MenneneeBbim
ITepuoanueckoro 3akoHa.

Ilepuoanueckunii 3ak0H U cTrpoeHue aroma. M3oromnbel. COBpeMEHHOE MOHSTHE
XUMHUYECKOTO 3JIEMEHTA. 3aKOHOMEPHOCTh I"."Mo3nu. CoBpemeHHas
dbopmynupoBka Ilepuoanueckoro 3akoHa. Ilepuoamdeckas cucrema W CTPOCHHUE
aroMa. OU3NYECKUN CMBICII MTOPSAIKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIbI U
nepuoaa. llepronnyeckoe HM3MEHEHHE CBOWCTB JJIEMEHTOB: pajdyca aToma;
SHEPruh  MOHU3ALUM;  AJIEKTPOOTPULIATENbHOCTH.  [IpUUMHBI ~ U3MEHEHUS
METAUIUYECKUX U HEMETAINIMYECKUX CBOMCTB JIEMEHTOB B TPyINax U Mepuojiax, B
TOM uuciie Oonpiux W cBepxOonbmux. 3HadueHue l[lepuoguueckoro 3akoHa U
[lepuoguueckoint cucrtembl xumuueckux osnemeHtoB Jl.M.MengeneeBa mis
pa3BUTHSI HAYKUM M TMOHUMAHUS XUMUYECKOW KapTUHBI mupa. leMOHCTpamum.
Paznuunbie  BapuaHTbl TaOnuikl  [leproguyeckoil  CHUCTEMBI  XHMHUYECKHUX
anementoB J[.M.MenaeneeBa. OOpa3ibl TPOCTHIX BEIIECTB OKCHJIOB U
rusipokcuioB sneMmeHToB III nepruona.

JlaGopaTopHbIii ONBIT.

CpaBHEHUE CBOWCTB IMPOCTBIX BEIIECTB, OKCUJAOB U THAPOKCUAOB 3y1eMeHTOB III
nepuoa.

2.4. CtpoeHmne BelecTBa.

IlonsaiTe 0 XMMHM4YeCKOM CBSI3M. TUIIBI XWMMHUYECKHMX CBsI3€l:. KOBaJICHTHas,
MOHHAs1, METAJTIMYECKAS] U BOAOPOAHASL.

KoBaneHTHass xumMu4yeckasi cBsi3b. J[Ba MexaHuW3Ma 0Opa3oBaHUs STON CBA3M:
OOMEHHBI U JIOHOPHO-aKIENTOPHBIH. OCHOBHBIE MapaMeTPhl STOTO THIMA CBS3H:
JUIMHA, TPOYHOCTh, YIOJI CBSI3M WM BaJEHTHBIM yrojl. OCHOBHbIE CBOWCTBa
KOBQJEHTHOW  CBSI3M:  HACBIIEHHOCTb, MOJSPU3YEMOCTb U IPOYHOCTb.
DNEKTPOOTPHUIIATEIBHOCTh M KIACCHU(UKAIMS KOBAJEHTHBIX CBS3CH 1O ITOMY
NIPU3HAKY: MOJIApHAs W HENOJISIpPHAs KOBAJCHTHbIE CBA3U. [IOMApHOCTH CBS3UM U
HOJISIPHOCTh  MOJIEKYJIbl. Croco0 mMepeKphIBaHUS JJIEKTPOHHBIXOpPOUTANICH U
KJaccupuKanus KOBAJICHTHBIX CBSI3€M MO 3TOMY MPU3HAKY: G- U T-CBSI3U.

KpaTtHOCTh KOBaJ€HTHBIX CBsI3€M M KIAacCU(PHUKAIMSI HX IO STOMY MNPHU3HAKY:



OJIMHApHBIE, NBOMHBIE, TPOWHBIC, MOTYTOPHBIE. THUIBI KPUCTAUIMYECKUX PEIIETOK
y BEIIECTB C 3TUM THUIOM CBS3H: aTOMHBIE W MOJEKYJsSIpHbIE. Du3nueckue
CBOWCTBA BEHIECTB C OTUMH KpUCTAUIMYeCKUMU  penietkamu. MoHHas
XUMHYECKas CBsA3b. KpaliHuii ciydail KOBAaJEHTHOM MOJIIPHOW CBsI3U. MeXaHu3M
oOpa3oBaHus MOHHOM CBs3U. VIOHHBIE KpUCTAUIMYECKHE PEIIETKH U CBOWCTBA
BEILIECTB C TAKUMU KPUCTAJUIAMH.

MeTananyeckass XuMudeckasi cBsi3b. OCoObIN TUIT XUMHUUECKOM CBS3H,
CYIIECTBYIOIIUM B METaJUIaX M ciuiaBax. Ee oTiM4Msl U CXOJACTBO C KOBAJICHTHOUN U
WOHHOW  cBsi3siMu.  CBOMCTBA  METAUNIMYECKOW  CBsI3UM.  MeTajuimyeckue
KPUCTAJUIMYECKUE PEIIETKA M CBOMCTBA BELIECTB C TAaKUMU KpPUCTAIAMHU.
Bonopoanasi xummnueckasi cBsizb. MexaHusMm oOpa3oBaHusi Takoil cBs3u. Ee
KJaccu(puKaIus: MEXMOJICKYJISIPHAS U BHYTPUMOJICKYJISIPHAS BOJOPOJIHBIE CBSI3U.
MonekyisipHble KPUCTALIUYECKUE PEIIETKH JJIsl TOro TUmna cBsi3u. dusznueckue
CBOICTBA BEIIECTB C BOJOPOJHON CBA3bIO. buojiormueckas poyib BOJAOPOIHBIX
CBSI3el B OpraHM3allui CTPYKTYp OwomnoauMepoB. ExuHas mpupoa XUMHUUYECKUX
CBSI3€M: HAJIMYUE PA3JIUYHBIX TUIOB CBA3€M B OJHOM BEIIECTBE, MEPEXO] OAHOTO
THUIIA CBA3U B APYTOM U T.II.

KommiekcooopazoBanue. [TonsTHe 0 KOMIUIEKCHBIX COCUHCHUSX.
KoopnuHanimonHoe 4uWciIo KOMILIEKCooOpa3oBaTens. BHYTpeHHSIE W BHEIIHSAS
chepa xomIiekcoB. HomeHKiIaTypa KOMIUIEKCHBIX coenuHeHui. VX 3HaueHue.
JdeMoHCcTpanuu.

Moaenn MOJEKyN pa3jIMdHOM apXUTEKTypbl. Mozenu u3 BO3IYLIHBIX MIAPOB
POCTPAHCTBEHHOTO PACIIONIOKEHUST Sp-, SP2-, SP3- TUOpHUAHBIX oOpOUTaeH.
Mojgenu KpUCTaJUIMYECKUX PEeIIETOK pasnuyHoro tuna. Mogenu monekyn JHK u
Oernka.

JlabopaTopHbIe ONBITHI.

B3aumopelicTBie  MHOTOQTOMHBIX ~ CHOUPTOB €  (PEJIMHTOBOM  KHUJIKOCTHIO.
KauectBenHnbie peakunuu Ha noHbl Fe2+ u Fe3+.

2.5. IToaumepsl.

Heoprannuyeckue mosmmepsbl. [loauMepsl - mpocTele BemiecTBa C aTOMHOU

KPUCTAJJIMYECKOW PEIIeTKON: aJNIOTPOIHbIE BUAOU3MEHEHMS yriepoja (anmas,



rpadur, kapOuH, (ymiepeH, B3aUMOCBA3b TMOpUAM3ALMU OpOUTANE y aTOMOB
yriaepoaa ¢ IpOCTPAHCTBEHHBIM CTPOEHUEM AJTIOTPOMHBIX MOJIU(DUKALUI); CeeH
U TEJUIyp LIENOYeYHOro cTpoeHus. [lonumepbl — Cll0KHBIE BEIIECTBA C ATOMHOM
KPUCTAJNIMYECKOM pEelIeTKOM: KBapl, KpeMHE3eM (AMOKCHIHbIE COEAUHEHUS
KpEMHHUS), KOPYHII (OKCHJ QIIOMUHUSI) M aJTIOMOCUJIUKATHI (IIOJEBBIE IIMATHI,
clrofa, KaoiMH). MuHepansl W ropHele nopoabl. Cepa macTHueckas.
MuHepanbHOE€ BOJIOKHO — acOecT. 3HayeHUE HEOPraHMYECKUX MPUPOIHBIX
NOJIMMEPOB B (POPMUPOBAHUM OJHOM M3 TEOJOTHYECKUX 000J0ueK 3eMiaun —
auTochepsl.

Opranuveckne mojuMepbl. CriocoObl X MOJTYUYEHUS: PEAKIUU MOJTUMEpU3aLUU
U peakuuu  noJukoHjaeHcauuu.  CTpyKTypbl  MOJMMEpPOB:  JIMHEHHbIE,
pa3BEeTBICHHbIE W  NPOCTpaHCTBeHHBbIE.  CTPYKTypHpOBaHUE  IOJMMEPOB:
BYJIKAHU3ALIHSI Kay4yKOB, ny6neHue OEeJIKOB, OTBEP)KICHUE
MOJIMKOHJICHCAIMOHHBIX ToJiuMepoB. Knaccudukaius noiuMepoB Mo pa3InyHbIM
IpU3HAKAM.

JdeMoHCTpanum.

Komnexkuun mmactMacc, Kayd4yKoB, BOJIOKOH, MHHEpPAJOB M TOPHBIX MOPOJ.
MuHepasibHOE BOJOKHO — ac0ecT — W u3Aelus U3 Hero. Mojenu MOJIeKYI
oenxos, JIHK, PHK.

JlaGopaTopHbIe ONbITHI.

OznakomiieHHe ¢ oOpasllaMH IIJJaCTMAacC, BOJIOKOH, KaydyyKOB, MHUHEpPAJIOB H
ropubix mopod. IIpoBepka miacTMacc Ha 3IEKTPUYECKYIO MPOBOAUMOCTD,
TOPIOYECTD, OTHOIIICHUE K pacTBopam KHCJIOT, nies104en U
okucnutened.CpaBHEHHE CBONCTB TEPMOPEAKTUBHBIX M  TEPMOILIACTHYHBIX
miactMace. IlomydyeHme HUTEW W3 KanpoOHOBOM WJIM JIAaBCAHOBOM  CMOJIBL.
Obnapy>xeHue Xjaopa B MOJTUBUHUIXJIOPUIE.

2.6. JlucniepcHbIe CHCTEMBbI.

Ilonsitue 0 aucnepcHbIX cucTemax. Knaccudukamus TUCHEPCHBIX CHCTEM B
3aBUCUMOCTH OT arperaTHOro COCTOSIHHS JHCIIEPCUOHHOW CpeAbl U IUCIEPCHOM
(a3bl, a TakKe M0 pa3- Mepy UX yacTull. I’ pyboancepCHbIE CUCTEMBI: IMYJIbCUU U

cycrnieH3uH. TOHKOJUCIIEPCHBIE CUCTEMBI: KOJIJIOUIHBIE (301U U Telii) U UCTUHHBIC



(MOJIEKyJIApHbIE, MOJEKYJISAPHO-UOHHbIE M  HOHHbIE). O¢dexr Tunpans.
Koarynsanus B komnonaHeix pactBopax. CUHEpPE3UC B TEISX.

3HavYeHHe JUCIEPCHBIX CHCTEM B JKHBOWI W HEXHUBOHM 1pupoae U
NPAKTUYECKON KU3HM 4eJIOBeKAa. DMYJIbCUM U CYCHEH3UH B CTPOUTEIIbCTRBE,
MUIIEBOW W MEIUIMHCKOW IIPOMBIIIJIEHHOCTH, KOCMETHKE. buonorunueckue,
MEIMIIMHCKHAE U TEXHOJIOTUYECKUE 30JId. 3HAYEHUE TeJIed B OpraHU3alMu >KUBOU
Marepuu. buonormyeckue, MNHINEBbIE, MEIUIUHCKHAE, KOCMETHYECKHE Tellu.
Cunepesuc kak ¢GakTop, ONpeAeSIIONMA CPOK TOJAHOCTH MPOIYKIIMM HAa OCHOBE
reneil. CBepThIBaHME KPOBH KaK OHMOJIOTMYECKUM CHHEPE3UC, €ro 3HauYCHHE.
JdeMoHCcTpanuu.

Bunapl gucniepcHbIX CHCTEM M HMX XapakTepHble mpu3Haku. [IpoxokaeHue iyda
CBeTa 4Yepe3 KOJUIOWJHBIE W HWCTHUHHBIE pacTBOphl (et Tunnans).
JlaGopaTopHbIe ONbITHI.

[Tonyuenne cycnensuu cepbl u Kanudonu. [lomydenne sMyabCUU pacTUTEIHLHOTO
macna u Oenzona. [lomydenwe 3omsa kpaxmana. [lomydeHue 305 cepel U3
THOCYJb(haTa HATPHUS.

2.7. XumMn4yecKue peakimu.

Knaccupuxkauuss XuMUYeCKUX PeAKNUA B OPraHUYeCKOM M HEOPraHU4YeCKOH
xumun. [loHaTue o xumuueckor peakuwu. Peakumm, maynime 6e3 M3MEHEHHS
KaueCTBEHHOT'O COCTaBa BEIIECTB: aJUIOTpONM3auus U u3omepusauus. Peakiuwy,
UAYIIHAE C U3MEHEHHEM COCTaBa BEILIECTB: MO YHUCIY U XapaKTEPY pPearupyromux 1
oOpa3zyromuxcsi BemecTB (pa3ioKeHUs, COCIWHEHHUs, 3aMelleHusi, oOMeHa); Io
U3MEHEHUIO CTENEHEN OKHUCIICHUS PJIEMEHTOB (OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
Y HEOKUCIUTEIIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUH); TI0 TETUIOBOMY 3 (PeKTy (9K30-
U DJHIOTEpMHUYEckHe); mo (ase (roMo- W TeTepOreHHbIC); MO HAIPABICHUIO
(oOpatumMble W HEOOpaTHMBIC); [0  HCIOJB30BAaHUIO  KaTajau3zaTopa
(KaTaTUTUYECKUE M  HEKaTaAIUTHUYECKHE);, M0 MeXaHu3My (paJuKalibHbIE,
MOJIEKYJISIPHbIE U UOHHBIE).

BeposiTHOCT, NpPOTEKAHUsT XMMHYECKMX peakuuil. Tepmoxmmuueckue
ypaBHeHus. CTaHgapTHas SHTAJIbIMS peakuuidi U oOpa30oBaHUsI BEUIECTB. 3aKOH

I""'N.I'ecca u ero ciencTBus. JHTPOIHUSL.



Ckopoctp xumMH4YecKuX peakuuil. Ilonstue o ckopoctn peaknui. CkoOpoCTb
rOMO- M TE€TEPOTCHHOM pEaKUMU. JHEprusd akThuBauuv. PakTOpbl, BIMSIOINIUE Ha
CKOPOCTh XuMHUueckou peakuuu. [Ipupona pearupyrommx BemecTs. Temmeparypa
(3akon Baut—I odda). Konmenrtpamus. Kartanuzatopsl W KaTaiu3: romo- u
FEeTEPOT€HHBbINA, UX MEXaHU3Mbl. DEPMEHTHI, UX CPABHEHUE C HEOPraHUYECKUMU
KaTaJIn3aTOpaMU.  3aBUCUMOCTb  CKOPOCTH  peakuuid  OT  IOBEPXHOCTH
CONIPUKOCHOBEHMS PEATUPYIOIINX BEIIECTB.

O0paTumMocTh XHMHMYECKHX peakunuii.XuMuuyeckoe paBHoBecue. [loHsaTHe o
XUMHUYECKOM  paBHOBECUHU. PaBHOBECHbIE  KOHIIEHTpauuu. JIMHaAMUYHOCTH
XUMHUYECKOro paBHOBecus. DakTopbl, BIUSIONIME HA CMEIICHUE PABHOBECHS:
KOHIICHTpaI1us, AaBjieHue, reMneparypa (npuniun Jle [latense).
JdeMoHCcTpanuu.

[IpeBpamenue kpacHoro ¢ocdopa B 6enblit; Kuciaopoja B 030H. Mojenu OyraHa u
nzobyrana. [lomyueHue Kuciopoga U3 TEPOKCHAA BOAOPOJA U BOJIBI,
neruaparanus stanona. [emouka npespamiennit P — P205 — H3PO4; cBoiicTBa
YKCYCHOM KHCIIOTBI, pEakluu, UAylue ¢ oO0pa3oBaHMEM OCa/ika, raza U BOJIbI;
CBOWMCTBA METAJUIOB, OKHUCJICHHE ajbJeTHJa B KHUCJIOTY W CIHpPTa B aJIbICTHUL.
Peaxuuu ropenus; peakiimu SHAOTEPMUUYECKUE HA MPUMEPE PEAKIUU PA3JIOKECHUS
(9TaHONIa, KAJIMMHOW CENUTpPhI, OMXpomMaTa aMMOHHS) M HK30TEPMUYECKHE Ha
npuMepe peakiui coenuHeHus (oOeclBeuMBaHME OPOMHOM BOJBI M PacTBOpa
NepMaHraHarta Kajausl STUJIECHOM, rallleHue U3BECTH U Ip.). B3anmoneiicTBue uHKa
C pacTBOpaMM COJIIHOM M CEPHOW KHCIIOT IIPUM Pa3HbIX TEeMIeparypax, Pa3HbIX
KOHILICHTPALMAX COJITHOM KHCIIOTBI; Pa3JIOKEHUE TMEPOKCHAA KHUCIoOpoaa C
nomoIislo okcuaa mapranna (IV), karamassl ceIporo msica U ChIpOro KapTodes.
B3aunmopelicTBue 1MHKA Pa3auyHON MOBEPXHOCTHU (MOPOILIKA, MbUIA, TPaHyJ) C
KHCJIO- TOW. MOoJIeNb «KUTISIIETO CIOSI».

Cwmenienue paBHoBecusi B cucreme: Fe3+ + 3 CNS— «—— Fe(CNS)3; ombuieHue
KUPOB, pEAKIUU dSTepuPuUKAUU. 3aBUCUMOCTb CTENEHU IIICKTPOJIUTHUECKON
JMCCOLMAlINM YKCYCHOM KHUCIOTHI OT pa30amneHusi. CpaBHenue cpoiictB 0,1 H
pacTBOpPOB CEPHOM M CEPHUCTOM KHUCJIOT; MYPaBbMHOW W YKCYCHOW KHCIOT;

T'MAPOKCHU OB JIMTHA, HATPUA W KaJIKAd.



JlabopaTopHblie ONBITHI.

[Tonydyenue Kucaopoaa pazioKeHUEM MEPOKCHIa BOJOPOAA U (MIIM) IepMaHraHaTa
kanusa. Peakuuu, wuaymue c oOpa3oBaHMEM oOcajKka, Ta3a WIA BOJbBI IS
OPraHUYEeCKUX U HEOPTraHUUECKUX KUCTIOT.

2.8. PacTBOpHBI.

IHonsiTue 0 pacrBopax. PU3MKO-XUMHUYECKAS MPUPOJIA PACTBOPEHUS U PACTBOPOB.
B3aumonenictBue pacTBOpUTENST M PACTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTH
BeniecTB. CrnocoObl BBIPaYKEHUS KOHILIEHTPALMM PACTBOPOB: MaccoBas JI0JIS
PacTBOPEHHOTO BEIIeCTBa (MIPOIICHTHAS ), MOJISIPHASI.

Teopusi 2JIeKTPOJUTHYECKON AUCCOMAIMU. MEXaHU3M THCCOLMAIMU BEIIECTB
C pa3JIMYHBIMU TUMAMU XUMHUYECKUX CBsI3ed. BKilag pyCcCKMX yYEHBIX B pa3BUTHE
IpEACTaBICHUN 00 JJIEKTPOJUTUUECKON auccoruanuu. OCHOBHBIC TOJIOKEHUS
TEOPUH  DBJIEKTPOIUTUYECKOW auccouuanvu. CTeneHbp  3JIEKTPOJIUTHYECKON
aucconanv U (HakTopbl ee 3aBUCUMOCTH. CHUIIBHBIE M CPEIHHUE DJICKTPOJIUTHI.
HMuccoumanust Bonbl. Bomopoanslii mnokazarenb. Cpelna BOIAHBIX PacTBOPOB
ANEKTPONUTOB. Peakiu oOMeHa B BOJHBIX PacTBOpaxX 3JeKTpoauToB. I'maposm3
Kak oOMeHHbIi mpouecc. HeoOpaTuMbIli THUAPOJAU3  OpPraHUYECKUX U
HEOPraHMYECKUX COEAUHEHHM M €ro 3HAa4eHUE B IMPAKTHYECKON JeATEIbHOCTH
yenoBeka. OOpaTumslil ruaponu3 conei. Ctynenyatsiidi ruaponns. [Ipaktudeckoe
NpUMEHEHHE THUAposin3a. [ Haponn3 opraHWYecKUX BemecTB (OEIKOB, >KUPOB,
yIJI€BOAOB, MOJUHYKICOTHAOB, AT®) u ero OMOIOrHYECKOE M MPAKTHUUYECKOE
3HaueHne. OMbuIeHHE KUPoB. Peakius sTepudukanuu.

JdemoHcTpanum.

CpaBHEHHE  3JEKTPONPOBOJHOCTA  PACTBOPOB  3JIEKTPOJUTOB.  (CMmelieHue
paBHOBECHUS TUCCOIMAIINH CJIA0bIX KUCIOT. MHAMKATOPHI 1 UI3MEHEHUE UX OKPACKHU
B pa3HbiX cpenax. CepHOKHCIBIN W (DEPMEHTATUBHBIA THUIPOIU3 YTIEBOOB.
Iunponus kapboHATOB, CyIb(ATOB M CHIMKATOB MIETOYHBIX METAJIJIOB; HUTPATOB
ceunia (II) wnu nuHkKa, XJI0pH1a aMMOHUSL.

JlaGopaTopHbIii ONIBIT.

Xapakrep IUCCOIMALNY PA3JIMYHBIX TUIAPOKCUIOB.

HpaKTH‘leCKOC JaHATHE.



[IpuroToBiieHrE pacTBOPOB Pa3IMYHBIX BUJIOB KOHLEHTPALIUH.

2.9. OkHCINTENbHO-BOCCTAHOBHUTE/IbHbIC PEAKUUH. DJIEKTPOXHUMHYECKHE
MpoLecChl.

OKHCIUTETbHO-BOCCTAHOBUTE/IbHbIE  pPeaKIHH. CreneHb  OKHCIEHUS.
BoccranoButenn u okucinurend. OKuCI€HHWE W BOCCTaHOBIEeHUE. Bakneilmiue
OKHMCIIUTEIM M BOCCTAaHOBUTENU. BOCCTaHOBHUTENBbHBIE CBOHCTBA METAIIIOB —
OpoCThIX BenlecTB. OKUCIUTENbHBIE U BOCCTAHOBUTENILHBIE CBOMCTBA HEMETAJIIIOB
— TMPOCTBIX BellecTB. BoccTaHOBUTENbHBIE CBOMCTBA BEIECTB, 0Opa30BaHHBIX
AJIEeMEHTaMH B HU3IIEH (OTpHUIATENbHOM) cTerneHu OKucieHHUs. OKUCIUTENbHbIE
CBOICTBa BEIIECTB, OOpPa30BAHHBIX 3JIEMEHTAMH B BbICHIEH (TOJOKUTEIHLHOMN)
cTenieHu okucieHus. OKUCTUTENbHbBIE U BOCCTAHOBUTEIbHBIE CBOIMCTBA BEIIECTB,
0o0pa30BaHHBIX  JJIEMEHTAMH B  IMPOMEXKYTOUHBIX  CTEMEHAX  OKHCIICHHS.
Kaaccupukanuss OKHCIUTEIBbHO-BOCCTAHOBUTENbHBIX peaknuil. Peakuun
MEXATOMHOTO M MEXMOJIEKYJISIPHOTO OKUCIIECHUS-BOCCTAaHOBJICHUS. Peakiuun
BHYTPUMOJIEKYJISIPHOTO OKHCIICHUS-BOCCTAHOBIEHUS. Peakiuum caMOOKHCIeHUs -
CaMOBOCCTAHOBJICHUS  (AMCIIPONIOPLUMOHUPOBAHUS).  MeToapl  COCTaBICHMS
YpaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui. MeToJ 3JIeKTpOHHOTrO
OanmaHca. BnusiHMe cpeibsl Ha TNPOTEKAHHWE OKUCIMTEIBbHO-BOCCTAaHOBHUTEIBHBIX
IpOLECCOB. XMMHUYECKHEe HCTOYHMKH TOKA. OJIEKTPOAHBIE NMOTECHUMANBL. Psn
CTaHJAPTHBIX JEKTPOAHBIX MOTEHIMATIOB (JIEKTPOXUMHUUECKHUMN Psii HANPSKEHUH
MeTajuioB). ["anbBaHMYecKHe 3JIEMEHThl M NPUHLUIBI X padboThl. CocTaBieHUE
rajlbBaHU4eCcKuX 3J1eMeHTOB. OOpa3oBaHME TajJbBaHUUYECKUX Map MPU XUMHUYECKUX
npoueccax. ['aJpbBaHMYECKUE >3JEMEHTBI, NPUMEHSEMBIE B JKU3HHU: CBHUHIIOBAs
aKKyMyJIsiTOpHasi Oatapesi, HUKellb-KaJMHUEBble OaTapeu, TOIUIMBHBIC 3JIEMEHTHI.
JIEKTPOJIN3 PACILUIaBOB M BOJAHBIX PACTBOPOB 3JIEKTPOJuTOB. IIpoueccsl,
IPOUCXOAIINE HA KaTOJE U aHOJAE. YPABHEHMS DIEKTPOXMMHUUYECKUX MPOLECCOB.
DNEeKTpOoJIN3 BOJHBIX PACTBOPOB C MHEPTHBIMU 3JIEKTPOIAMHU. DJIEKTPOIIU3 BOJIHBIX
pacTBOpPOB C pacTBOPUMBIMHM  3ieKkTpoaamu. [IpakTnueckoe nNpHUMEHEHHE

AIEKTPOIN3A.



JdemoHcTpaumu.

BoccranoBnenue auxpomara kanus nuHKOM. Boccranosnenue okcuaa meau (II)
yIjieM U BOAOpPOAOM. BoccTaHoBieHHE AuXpomaTra Kajaus 3THUIOBBIM CHUPTOM.
OKucnIuTeabHBIE CBOMCTBA a30THOM KHMCIOTHL. OKHCIMTEIbHBIE CBOMCTBA
nuxpoMara kanus. [anpBaHMUYecKHME OJIEMEHThl U Oarapedku. DIEKTPOJIu3

pactBopa xsopuaa menu (II).
JlaGopaTopHbie ONbITHI.

B3aumopelicTBue METaNIOB C HEMETa/UlaMH, a TakXXe C pacTBOpamMu COJIEH M
pacTBOpaMu KHUCIOT. B3auMonencTBhe CEpHOM MU a30THOM KHUCIOT C MEABIO.

OxucnuTeabHbIE CBOMCTBA NEPMaHraHaTa KaJluia B PA3JIMYHBIX CPCaAX.

2.10. Knaccupuxkanus semects. IIpocTsie BemecTBa.

Knacenpuxkanusa Heoprammyeckux BewecTB. [IpocTsie M Cl0XKHBIE BEIIECTBA.
Oxcunpl, ux knaccudukanus. ['uapokcuapl (OCHOBaHMS, KHCIOPOJACOAEPKALIUE
KUCTIOTHI, ampoTepHble TUIpoKcuabl). Kuciaotel, ux kiaccudukamus. OcHOBaHMUS,
ux kiaccupukamus. Conu cpeaHue, KHUCIIble, OCHOBHBIE M KOMILJIEKCHBIE.
Metaiasbl. [lonoxxeHne MeTaqIoB B MEPUOAMYECKOM CHCTEME U OCOOEHHOCTH
CTpOEHHs HX aToMOB. lIpocThie BemecTBa — METaIbl: CTPOCHHE KPHUCTAUIOB U
MeTaTndeckas XuMuieckas cBsizb. OOmme Qpuanyeckue CBONCTBA METAIJIOB U UX
BOCCTAHOBHUTEJIbHBIE CBOMCTBA: B3aUMOJECHCTBHE C HEMeTalaMU (KUCIOPOAOM,
rajoreHaMu, Cepom, a30TOM, BOJIOPOAOM), BOJIOM, KUCITOTAMH, PACTBOPAMHU COJIEH,
OpraHMYEeCKUMHU  BEIIECTBaMHU  (CIIUpPTaMM, TajJoreHaJKaHamu, (EHOJIOM,
KHUCIIOTaMH ), 1enoyamMu. OKCUAbl U THIPOKCH]IBI METAJIJIOB. 3aBUCUMOCTh CBOMCTB
ATUX COEIMHEHUN OT CTENEHEHM OKHUCICHUS METaJUIOB. 3HAUYEHHE METAIOB B
IIPUPOJE U KU3HU OPTaHU3MOB.

Koppo3uss  merasnoB. IloHatue  koppo3un.  XuUMHUYECKAass  KOPPO3US.
OnexTpoxuMuyeckas Koppos3us. CrnocoObl 3aluThl METAUIOB OT KOPPO3UH.
O0mue crmoco0bI MOJyYeHNs MeTaLI0B. MeTtaibl B ipupojie. MeTtatyprusi u
€€ BHUJIBI: TUPO-, THUAPO- U DIIEKTPOMETAUIYprusi. IJIEKTPOJIM3 PacIUiaBOB U
pacTBOPOB COEAMHEHUN METAJVIOB M €ro IpakTuueckoe 3HaueHue. Hemerasbl.

[Tonoxenne nHemetaiioB B Ilepuoauueckoil cucreme, 0OCOOCHHOCTH CTPOCHHS HUX



aTOMOB. DJIEKTPOOTPULIATEIBHOCTh. biaroponnsie ra3bl. JJIEKTPOHHOE CTPOCHUE
aTOMOB OJAarOpoJIHbIX Ta30B M OCOOEHHOCTH HMX XHUMHYECKUX M (U3HUYECKUX
cBoiicTB. Hemertamnsl — mpocTele BemiecTBa. VX aToOMHOE W MOJEKYISIPHOE
CTpO€HUE UX. ANOTponus. XMMHUYECKHE CBOMCTBA HEMETAIIOB. OKUCIUTEIbHbBIC
CBOMCTBA: B3aMMO/ICHCTBUE C MeTaJllIaMH, BOJIOPOJIOM, MEHEEe
3JIEKTPOOTPULIATEILHBIMU HEMETANIAMU, HEKOTOPBIMU CIIOKHBIMHU BEILIECTBAMMU.
BoccranoBuTebHbIE CBOMCTBA HEMETAIJIOB B PEAKIUAX C (PTOPOM, KHUCIOPOIOM,
CJIO’)KHBIMHU BEIIECTBAMH — OKUCIUTENISAMH (a30THON U CEPHOUN KUCIOTAMU U JIp.).

JdemMoHcTpanum.

Komnexkuuss  «Knaccudukanuss  HEOpraHMYECKMX  BEIIECTB» W 00pasibl
npeactaButenei kinaccoB. Komnekmus «Knaccudukaius opraHu4ecKuX BEIIeCTBY
U o0pasupl MpeIcTaBUTENCH KiIaccoB. Mopaenu KpUCTATMYECKUX PEIIETOK
metayuioB. Komekius MeTauioB ¢ pa3HbIMM  (PU3UYECKUMH CBONCTBAMHU.
B3aumopelicTBue auTHS, HATpPHUsl, MarHus U >Kejie3a C KUCIOPOAOM; IIEIOUYHBIX
METaJIJIOB ¢ BOJAOM, ciupTaMu, (DEHOJIOM; IIMHKA C PACTBOPAMU COJITHOM U CEPHOM
KHUCJIOT; HAaTpUsl C CEpOM; allOMHHHUS C HOJOM; JKejie3a C PacTBOPOM MEIHOTO
KyIIOpOCa; aJlOMUHUSA C paCTBOPOM €AKOTro HaTpa. OKCUIbI U THIPOKCHUIIBI XpOMa.
Koppo3us MeranioB B 3aBUCUMOCTH OT YCJIOBUU. 3aIIUTa METAIIIOB OT KOPPO3HH:
o0pasibl «HEp)KaBeeK», 3alIUTHBIX MOKpbITUH. Komnekuus pyn. DaekTpoius
pacTBOpoB cojieli. Mojenu KpHCTALTMYECKUX PEIIeTOK Hoaa, aaMmasa, rpadmura.
Annotporius  docdopa, cepwl, Kuciaopona. BzaummoneilictBue Bomopoja ¢
KHUCIIOPOJIOM; CYpPhMBI C XJIOPOM; HATpusi ¢ WOAOM; XJIOpa ¢ pacTBOPOM Opomuaa
Kallis; XJOPHOHW M CEpPOBOJOPOIHOM BOJIBI; OOECIBEUMBAHUEC OPOMHOM BOJBI
STUJICHOM WJIM AllE€THUJIEHOM.

JlaGopaTopHble ONbITHI.

O3HakoMiieHHe ¢ o0pa3liamMu NpeICTaBUTENEH KIacCOB HEOPTraHMYECKUX BEILIECTB.
O3HakoMiieHHE C 00pa3laMH MpEeACTaBUTENICH KIACCOB OPraHMYECKUX BEIIECTB.
O3nakominenue ¢ koyuiekiued pya. [lodmydeHuwe Kuciopoia U €ro CBOMCTBA.
[Tonyyenne Bomopoma u ero cBoucTBa. IlomydyeHne mIIaCTUYECKOM CEPBI,
XUMHUYECKHE CBOMCTBA Cepbl. B3anmMoaeCcTBUE METAJIIOB C PACTBOPAMU KHUCIJIOT H

conei. CBoiicTBa yriisi: ajAcoOpOIMOHHBIE, BOCCTAHOBUTEIbHBIC. B3anumoneiicTeue



LIMHKA WIHM aJIOMUHUS C paCTBOPAMH KHMCJIOT U menoden. OKpalmnBaHue IUIaMEHN
KaTMOHAMMU IIEJOYHBIX U IIEJI0YHO3EMEIBHBIX METAIIIOB.

2.11. OcHOBHBIC KJIACCHI HEOPraHUYECKHMX M OPraHUYECKHX COCAUHCHUIA.
Bopopoanbie coeqnHeHuss HeMeTa/10B. [lonyyeHne amMmmuaka U XJa0poBOIOpOaa
CUHTE30M U KOCBEHHO. Pu3nueckue cBorcTBa. OTHOIIEHHWE K BOJE: KHUCIOTHO-

OCHOBHBIE CBOICTBA.

Oxkcuabl W aHrWApPUAbI  KapOoOHOBBIX KkuciaoT. HeconeoOpasyroume u
cosieoOpasyromue okcuibl. KucnoTHsle okcuabl, ux cBoiicTBa. OCHOBHBIE OKCHUIBI,
uXx cBoiicTBa. AM(pOTEpHBIE OKCHJIBI, UX CBOMCTBA. 3aBUCUMOCThH CBOWCTB OKCHUOB
METAJJIOB OT CTETEHU OKHUCIEHUS. AHTUAPUJIBI KaPOOHOBBIX KHUCIIOT KaK aHaJIOTH
KHCJIOTHBIX OKCUJOB.

Kuciaorsl opranmyeckume W Heopranmveckue. KHCIOTBI B CBETE€ TEOpUU
ANEKTPOJIUTUYECKON nucconranuu. KHcioTel B CBETE€ MPOTOJIUTUYECKON TEOPHUHU.
Knaccudukanus opraHndeckux M HeOpraHM4eckux Kucior. OOmue cBoiicTBa
KHCJIOT: B3aMMOJIEICTBUE OPraHUYECKUX U HEOPraHUYECKUX KUCIOT C METalaMH,
OCHOBHBIMU U aM(OTEPHBIMU OKCHIAMU U TUIPOKCUAAMH, COJISIMU, 00Opa30oBaHUE
CIOXHBIX 3(pupoB. OCOOEHHOCTH CBOWCTB KOHIIEHTPUPOBAHHON CEPHOM M a30THOM
kucioT. OCHOBaHUSI OpraHMYecKue M Heopranumdeckue. OCHOBAHUSI B CBETE
TEOPHH ANEKTPOIUTHUECKON nucconranuu. OCHOBaHUS B CBETE MPOTOJIUTHYECKON
teopun. Krnaccudukamuss oOpraHMYECKMX W  HEOPraHMYECKUX OCHOBAHUM.
XUMHYECKHE CBOMCTBA IWIEJIOYE M HEPACTBOPUMBIX OCHOBaHMH. CBoMCcTBa
OECKUCIIOPOIHBIX OCHOBAHMI: aMMHaKa U aMUHOB. B3auMHoOe BIMSHHE aTOMOB B
MOJIEKYJI€ aHUJIMHA.

AMQoTepHbIe OpraHnyecKkHe W HeOpPraHu4yeckue coeAuHeHusi. AMQpOTEepHbIE
OCHOBaHHMSI B CBETE€ NPOTOJUTHUECKON Teopuu. AMQPOTEPHOCThH OKCHIOB H
TUAPOKCUIOB NEPEXOJHBIX METAJUIOB: B3aUMOJECUCTBUE C KHUCIOTAMHU M IIEJIOYaAMHU.
Conm. Knaccudpukanusa m xumuyeckue coiictBa cojieil. OCOOEHHOCTH CBOMCTB
COJIEW OPraHNYECKUX U HEOPTAHUYECKUX KUCIIOT.

I'eneTnueckasi CBSI3b MEXKAY KJIACCAMH OPraHMYECKHUX U HEOPraHMYeCKHUX

coequHeHul. [IoHATHE O TEHETUYECKOM CBSI3M W TECHETHUYECKUX pPsAax B



HEOPraHWYECKOM M OpraHudeckol XuMHH. ['eHeTHueckue psabl MeTamaa (Ha
nmpuMepe KalblUsl U >Kele3a), HeMeTauia (cepbl W KpPEeMHHs), MEPEeXOIHOTO
snemMeHTa (LMHKA). ['eHeTu4ecKue psanbl U TeHeTUYecKas CBSI3b B OPraHHYECKOM
XUMHUHU. EMMHCTBO MUpa BEILIECTB.

JdeMoHcTpanuu.

Komnekuu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHUJIOB, JEMOHCTpPAIUS HUX
CBOWCTB. B3amMoaencTBue KOHLEHTPUPOBAHHBIX A30THOW U CEPHOM KHUCIIOT, a
TaKKe pa3z0aBICHHOM a30THOW KHCIOTHI € Meaplo. Peakmus «cepeOpsiHOro
3epkana» Il MYpPaBbMHOM KHUCIOTHL. B3aummoneilcTBue pacTBopa TMAPOKCHIA
HaTpUs C KHUCIOTHBIMH okcuaamu (okcugoMm ¢dochopa (V)), amdorepHbIMU
ruApokcugamMu  (THAPOKCHAOM  I[MHKA).  B3aumMopelictBue  amMmMuaka ¢
XJIOPOBOJIOPOAOM M BOJOH. AHAJIOrMYHO [JIsi MeTWiIaMHuHa. B3anmoneiicTBue
aMHUHOKHCIJIOT C KHcJIoTaMu U menodamu. OcymectBieHue nepe- xonos: Ca —
CaO — Ca3(P0O4)2 — Ca(OH)2 P — P205 — H3P0O4 Cu — CuO — CuS0O4 —
Cu(OH)2 — CuO — Cu C2H50H — C2H4 — C2H4Br2

JlaGopaTopHbIe ONBITHI.

ITonyyenue wu cBoiicTBa yriaekuciaoro ra3a. CBoOWCTBa COJISTHOM, CEpHOM
(pa30aBiieHHOI) W YKCYCHOW KHCIOT. B3amMmopeilcTBHE THApOKCHAA HATpHS C
coisimu (cynbdarom Meau (II) u xmopumom ammonwust). PaznoxxeHue ruapoxcuaa
menu. [lomydenne u amdoTepHble CBOWMCTBA rujpokcuaa anmoMunus. [lonydenne
YKECTKOM BOJIbl U U3yUYECHHUE €€ CBOMCTB. YCTPAaHEHHE BPEMEHHOM M MOCTOSIHHOU
xecTkocTh. IlpakTuyeckne 3aHATHA.

[TonydyeHue XI0poBOAOpPOJAa M COJITHOM KHUCJIOTBI, WX cBoMcTBa. [lomydeHue
amMMHakKa, ero CBOMCTBa.

2.12. Xumus 3J1eMEeHTOB. S-JJIEMEHThI

Boxopoa. JIBOWCTBEHHOE TIOJIOKEHUE BOJOPOJIA B MEPUOAUYECKON CHUCTEME.
N3otonbl Bogopona. Tsokenmas Boma. OKUCIWUTENbHBIE U BOCCTAHOBUTEIBHBIE
CBOWCTBA BOJIOPOJA, €ro MOJy4eHUE U NpuMeHeHue. Poiap Bogopona B )KMBOW U
HeXXUBOU mpupojae. Boga. Poxbs Boasl Kak cpeoo0pasyromero BemecTBa KICTKH.

DKOJOTMYECKHE aCIICKThI BOAOIIOJIB30BaHUA.



JuemenTsl IA-rpymnbl.  Illenounsie  Mertamibl.  OOmas XapakTepUCTHKA
HIECTTOYHBIX METAJUIOB HAa OCHOBaHMM MoOJIOKeHUs B llepuoamdeckoil cucreme
sanemeHTtoB J[.M.MenneneeBa u crtpoeHusi aromoB. [lonyuyenue, dusmueckue u
XUMHUYECKHUE CBOMCTBA IMICIOYHBIX METAJUIOB. KaTMOHBI MIEIOYHBIX METAUIOB KaK
BaXHEWIIAasi XxuMHuueckas (opMa UX CYIIECTBOBaHUSA, pETYJISTUBHAs POJb
KAaTUOHOB KaJWsl U HAaTpusl B XKUBOM KieTke. [IpupoaHbie coeMHEHUs HATPUS U
KaJlus, X 3Ha4CHHUE.

ueMenThl ITA-rpynnbl. O01ias xapakTepUCTHKA IIEJIOYHO3EMETbHBIX METAJIIOB
M Mar"Husi Ha OCHOBaHMM TNOJOXeHUd B lleproanyeckoil cucreme 3JIeMEHTOB
J..MenneneeBa u crpoeHusi atomoB. Kamnbliuii, ero nojaydenue, puznueckue u
XUMHUYECKHE CBOMCTBA. BakHeMlIMe COCAWHEHUS] KablUs, WX 3HA4YCHUE U
npumeHenue. Kaneluii B mpupoe, ero Ouonornyeckas poib.P-DaeMeHTHl.
ANIOMUHMHA. XapakTepUCTHKA AaJIIOMUHHUS HAa OCHOBAHWHU TMIOJIOKEHUS B
[lepuonnueckont cucreme »siaemeHToB Jl.M.MeHneneeBa W CTpoeHMs aroma.
[Tonyuenne, ¢Qusnueckue W XUMHUUYECKHE CBOWCTBAa altOMUHUA. Baxkneimme
COCIMHCHUSI AJIOMUHMS, UX CBOWCTBA, 3HAYCHUE W TpUMeHeHue. [IpupoaHbie
COCMHEHUS ATFOMHUHUS.

Yraepoa u kpemumii. OOmas xapakTeprucTUKa Ha OCHOBAaHUW WX IOJOXKECHUS B
[lepuonuueckoit cucreme Jl.M.MenneneeBa u crpoeHus aroma. [Ipocteie
BeIleCTBa, 00pa3oBaHHbIC ATUMU dIeMeHTaMU. OKCHJIBI U THAPOKCHUIBI YIIIepoaa 1
KpeMHHs. BakHeilline coiauM yrojapbHOM U KpEeMHHEBOM KHCIOT. CHIIMKaTHas
npoMbIIeHHOCTh. I"ajtorennl. OO0IIass XapakTepUCTHKA TaJIOTEHOB HA OCHOBaHUH
ux mnonoxenusa B Ilepumonuueckoit cucteme snemeHTtoB Jl.M.MenneneeBa u
CTPOCHMSI AaTOMOB. [aloreHbl — TIPOCTHIE BEIIECTBA: CTPOCHHUE MOJIEKYI,
XUMHUYECKHE CBOMCTBA, IIOJyYEHUE W IIPUMEHEHHE. BakHelmme coeIuHEeHUs
rajJOreHoB, WX CBOWCTBA, 3HAYEHHE W NpUMEHEeHHUEe. [amoreHsl B MOpUPOAE.
buonornueckass posib TajoreHoB. XaJjbKoreHbl. OOImas XapakTepHUCTHKA
XaJbKOIN€HOB HA OCHOBAHHMM UX MOJIOKEHHS B [leprnoauyeckoit cucteMe 3J1€EMEHTOB
JI.M.MenneneeBa M CTpPOCHUS ATOMOB. XaJIbKOT€HbBI — MPOCTHIC BEIECTBA.
Amnotponusa. CTpoeHue MOJIEKYJl aJUIOTPOMHBIX MOJU(PUKAIMNA U UX CBOWCTBA.

[TonyyeHne W NpUMEHEHHE KHCIOpOoAa W cepbl. XaJIbKOIE€Hbl B MPHUPOJEC, HX



Ouonornyeckas poib. JuaeMeHTbl VA-rpymmnbl. OOmas XapakTepUCTHKA
3JIEMEHTOB A3TOW TPYINIBI HAa OCHOBAaHMM WX IOJOoXkeHus B Ilepmonnyeckon
cucrteMme anemeHToB J[.M.Menneneesa u crpoeHus aroMoB. CTpoeHHE MOJIEKYJIbI
a30Ta W aJUIOTPOIHBIX Moaupukanuil docdopa, ux PuznUecKrue U XUMHUYECKHUE
cBoiicTBa. BomopoaHeie coenuHeHusa 3aeMeHTOB VA-rpynmbl. OKCHUIBI a30Ta U
docdhopa, coorBercTBYyrOmME UM KHUCIOTBL. Conu 3Tux Kuciaor. CBoiicTBa
KHUCJIOPOJHBIX COEIMHEHUH a30Ta U Gpocdopa, X 3HaUeHHE U IpUMEHEHHE. A30T U
docdop B ipupojie, ux OUOJIOTHIECKas POJIb.

JueMenTbl IVA-rpynnbl. O0mias xapakTepucTUKa AJEMEHTOB ATON TPYIIBI Ha
OCHOBaHMM WX TmojoxeHus B Ilepuoguyeckoil  cucremMe  3IEMEHTOB
JA.N.MenneneeBa U CTpOCHUSI aTOMOB. Yriepod U ero amnorponusi. CBOWMCTBa
AJUIOTPOIHBIX MOAM(UKAIUN yriaeposa, uX 3HaYeHue u npuMeHeHue. OKCHUIbl U
TUAPOKCHUIBI YIJIEpOJia U KPeMHUS, UX XUMHYEeCKHUe cBoicTBa. Cou yrojbHOU U
KPEMHHUEBBIX KHUCIOT, UX 3HaueHue U npuMeHenue. [Ipupomoobpasyromas poib
yriaepoaa s JKUBOM M KPEMHHUsI JUIS HEXKUBOW TpUPOAbL. d-DaeMeHTHI
Ocob6ennoctu crpoenus aromoB d-anmemenTtoB (IB-VIIIB-rpynm). Menp, 1UHK,
XpOM, Kelle30, MapraHel] Kak MpoCThIe BEIIeCTBa, UX (QU3HMUECKUE U XUMUYECKUE
cBoiicTBa. HaxoxJeHHe 3THX METAJUIOB B MPHUPOAE, UX MOJYYEHUE U 3HAUCHHE.
Coenunenusi d-sJIEMEHTOB C PAa3IMYHBIMU CTENICHSIMU OKHUCJICHHUS. XapakTep
OKCUJIOB U TUJIPOKCUJIOB 3THUX 3JIEMEHTOB B 3aBUCUMOCTU OT CTEIEHH OKHCIICHUS
MeTasa.

JdeMoHCcTpanuu.

Komnekiuu  mpocThIX — BEHIECTB, OOpa30BaHHBIX dJJEMEHTAMU  Pa3IUYHBIX
JJIEKTPOHHBIX cemercTB. Kosmeknun MHuHEpanaoB M TOpHBIX mopoA. Ilomyuenue
AJUTOTPONHBIX MoaU(UKAIMK KUCTIopoaa, ceprl, hochopa. XuMHUECKHE CBONWCTBA
BOJIOpO/A, KHCJIOpoaa, cepsl, Qocdopa, ramsoreHos, yriaepoma. OKCHIBI Cepbl,
azoTa, yriaepoja, *ejie3a, Mapraiia, MeJiu C pa3JIMuHbIMU CTEIECHSIMU OKUCIICHUS,
ux cBoicTBa. ['MapoKcuAbl cepbl, XpoMa, MapraHia, >keie3a, Meau, allOMUHUS U
[MHKA, UX MMOJIy4YeHUE U XUMUYECKHE CBOMCTRA.

JlabopaTopHbIe ONBITHI.



N3ydenue CBOWCTB IPOCTBIX BELIECTB U COCIAUHEHUU S-2J€MEHTOB. M3yueHue
CBOMCTB IIPOCTBIX BELIECTB U COEAMHEHUM P-dJIEMEHTOB. M3yyeHue CBOMCTB
MPOCTHIX BEHIECTB U coeAuHeHuil d-snemeHToB. [lpakThueckue 3aHATHSA
[TonyyeHne TrUOPOKCUAOB AaIIOMUHHS M IIMHKA, HCCIEJOBAHHE HMX CBOMCTB.
[TonyueHnue u uccienoBaHNE CBOMCTB OKCUIOB CEpPhI, yriiepoaa, ¢hocdopa.

2.13. Xumus B )KU3HHU 001IeCTBA.

XuMHUS M NPOU3BOACTBO. XHMHUYECKAsT MPOMBIIUICHHOCTh U XUMHUYECKHUE
TeXHOJOTHU. ChIpbe 11 XMMHYECKOW MPOMBINUIEHHOCTH. Boma B XUMHUYECKOM
NPOMBIIUIEHHOCTH. JHEPrusi JJisi XHMHUYECKOTO TPOU3BOJACTBA. HayuHble
NPUHIMIBI XUMUYECKOTO MPOM3BOACTBA. 3alllUTa OKPYXKAIOMIEH Cpelbl U OXpaHa
TpyAa TpPU XUMUYECKOM MpPOU3BOACTBE. (OCHOBHBIE CTaJUM XUMHUYECKOTO
npou3BojicTBa. CpaBHEHHE TPOU3BOACTBA aMMHUaKa U METaHOIa.

XuUMHSI B CEJBCKOM Xo03fllicTBe. XHMHU3aIMs CEJILCKOTO XO3AHCTBA U €€
HanpaBjieHus. PacTeHWss W T1OYBa, MOYBEHHBIM MOIMJIOMIAIOIIUN KOMILIEKC.
Ynobpenns u ux kinaccudukamums. XUMHUUECKHE CPEICTBA 3alUTHl PACTCHUM.
OTtpuiatenbHble TMOCIEICTBUS NPUMEHEHHsS TECTHUIMAOB M Ooprba C HUMHU.
XHUMU3aLKs KUBOTHOBOJCTBA.

XuMusl M 3K0J0rusl. XUMHUYECKOE 3arpsA3HEHHE OKpyXkarolieil cpenpl. OxpaHa
ruapochepbl OT XUMHUYECKOTO 3arpsizHeHHsi. OXpaHa MOYBBI OT XMMHUYECKOTO
3arpsizHeHus. OxpaHa aTMocepbl OT XUMUYECKOTO 3arpsizHeHus. OxpaHa (iops
U (dayHbl OT XUMHUYECKOTO 3arpsi3HEHHS. BUOTEXHOJOTHS W TeHHasi WHXKEHEpHs.
XuMHUsI M TOBCEeJHEBHAsl KU3Hb 4ejoBeka. JlomamHss anteka. Morwmue u
gucTsmue cpencrtsa. CpeactBa 00opbObI ¢ OBITOBEIMH HacekoMmbiMU. CpencTa
JIMYHOM TUTMEHBI U KOCMETUKU. XUMHUS U ITHIIA. MapKUpPOBKY yIAaKOBOK MUIIEBBIX
U TUTUEHUYECKUX NPOJYKTOB U YMEHHE UX YUTATh. DKOJOTHUS KUIUIIA. XUMUS U
TE€HETHKA YEJIOBEKA.

JdeMoHCTpaIuu.

Mogenu nmpou3BOJCTBA CEPHOM KHUCIOTHI U amMuaka. Komekius ynoOpeHuil u
nectuuuioB. OOpa3ibl CPeACTB OBITOBOM XMMHUU U JIEKAPCTBEHHBIX IpenapaTos.

HpaKaneCKne JaHATHA.



O3HakoMJIeHHE C KOJUIEKUMEH yAoOpeHuil M necTUiuaAoB. O3HAaKOMJIEHHE C

oOpa3laMu cpeJCTB OBITOBOM XMMUHU U JIEKAPCTBEHHBIX PENapaTOB.






