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PabGoyast mporpaMmMa 0611e06pa30BaTeNEHON Y1eOHOM IHCIAILITHHEL V]I 1. 14 «XumusD»
npeHasHayeHa Uit peann3atii OITOI1 CIIO Ha Gase 0CHOBHOTO 00IIero 00pasoBaHus ¢
OJHOBPEMEHHEIM IIOJTyYCHHEM CPEIHEr0 o6mero o6pasosanus. [Iporpamma paspaboTana ¢
yueToM DesiepanbHOro 3aK0Ha Poccuitcxoit ®eaepamuu ot 29 nexabps 2012 . Ne 273-@3 «O6
oGpasoBarun B Poccuiickoi depepanyu» (B pell. oT 03.07.2016, ¢ m3m. ot 19.12.2016), nmpukasa
MunncTepeTa 00pa3oBaHuI U HAYKH P® ot 31 mexabps 2015 r. N 1578 "O BHECeHUH
W3MeHeHHH B (henepanbHbIil roCylapCTBEHHBIN 00pa3oBaTeNbHBI CTAHAAPT CPEAHETO 00mIero
0Gpa30BaHms, YTBEPIKACHHEIH [PUKA3OM MuHECcTEPCTBA 00pa30oBaHusd U HAYKH Poccuiickoi
®epeparuu ot 17 mas 2012 1. N413", TIpuMepHO# OCHOBHOH 0Gpa30BaTeNbHOM MPOrpaMMOoi
cpenuero o6mero 06pa3oBaHus. //Ono6pena penteHEEM (enepalbHOro y4e6HO-METOAHYCCKOTO
0OBeIMHEHES 110 001IeMy 00pa30BaHUIO (mpoToxou ot 28.06. 2016 . Ne 2/16-3) Ha OCHOBE
IpUMEPHOI IPOrpaMMBbl 0611e06pa3oBaTeIbHON yueOHOH TUCIHILIHHBL «XuMHU» IS
mpodeccroHaTBHBIX 00pa30BaTeIbHBIX opranusanuii, asTopsi: O.C. ["abpuensiH, mpodeccop
xadeIpbl eCTECTBEHHO-OKOIOTHICCKOT0 oGpazosanus [legaroruueckot akaneMu
mocaeUIUIOMHOr0 00pa3oBanus, K. II. H., npodeccop, 3acyKeHHBIH yuuTelb PO; U.I'.
OcTpoyMOB, IIPOPEKTOP MO rayunoit padote ®I'BOY BO «CapatoBcKHiH ToCy/AapCTBEHHbIH
TeXHHMUECKUH YHHBEpCUTET UMeHY l'arapuHa 10.A.»), A. XuM. H., Ipodeccop, peKOMEHIOBAHHOH
BTAY «DUPOy, mporoxon Ne3 ot 21.07. 2015 1., 1 tpeGosarnit ®I'OC CIIO 1o
crrerpanprocTH 38.02.05 «ToapoBeeHHE 1 IKCIIEPTH3A KauecTBa NOTPeOUTEIECKIX TOBAPOBY,
yTBEPIKEH IPHKA30M MHHHCTEPCTBA o6pazoBanus 1 Hayku PO oT 28.07. 2014 . Ne835,
3aperucTpruposad B MHHIOCTE PD 10.06.2014 Ne32657.; 1 ecTeCTBEHHOHAY1HOT'O rpod s
POdECCHOHAIBIOTO 00PA30BAHMS.

Opranusangs — paspaboTIHK: rocyaapcTBeHHOe  OIOZKETHOE npo)ecCHOHANBHOE
06pa3oBaTeNbHOE YIPEXKTICHHE KpacHoiapckoro Kpast «ApMaBAPCKHH TEXHHKYM TEXHOJIOTHH H
CepBHCaN.

PaspaboTuuk: Maxosa MLA.
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1. HIOACHUTEJIBHAA 3AIIMCKA



[IporpamMmma o06mieoOpa3oBaTeIbHON  Y4EOHOM JUCHUIUIUHBL  «XUMUS»
npeaHa3HayeHa Ui W3YYeHHS XUMHH B MPOo(ecCHOHATbHBIX 00pa30BaTeIbHBIX
opranmzauuax CIIO, peanusyoomux o00pa30BaTENbHYI0 NPOTPAMMYy CPEIHETO
oOmero o0pa3oBaHMsl B Tpeleraax OCBOCHHS OCHOBHOM MpodeccruoHambHON
obpazoBatenbHoil nporpammbel CIIO (OIIOIT CITIO) Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHMs TPU MOATOTOBKE KBAaTU(UIIMPOBAHHBIX CIEIHUAINCTOB CPEIHETO
3BEHa.

[Iporpamma pa3paborana Ha ocHoBe TpeOoBanuii @DI'OC cpennero
olmiero o0pa3oBaHUs, MPEAbIBISIEMBIX K CTPYKType, COJCPKAHUIO U
pe3ysibTaTaM OCBOEHUS y4eOHOW MUCHUIUIMHBI «XUMUs», ¢ yueToM [IpumepHoit
OCHOBHOM 00pa3oBaTeNbHOM MpOrpamMMbl CpelHero oOmero o0pa3oBaHus,
0100peHHOI peneHrneM (eaepabHOro Y4eOHO — METOIMUECKOTO 00bETMHEHUS 110
obmemy o6pazoBanuto (mpotokos ot 28.06.2016 Ne 2/16 — 3), B COOTBETCTBHU C
PekoMeHaiussM#u 10 OpraHU3aly MOTYyYeHUs CPEAHEro o0IIero oopa3oBaHus B
npenenax OCBOCHMsI 00pa30BaTENIbHBIX MPOTrpaMM CpeHEro MpodeccHOHaILHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHHS C y4eTOM TpeOOBaHMUI
denepanbHbIX TOCYJAPCTBEHHBIX O0Pa30BaTENbHBIX CTAHAAPTOB M MOIy4aeMOU
npodeccud WM CHEeNHAIBHOCTH CcpeaHero mnpodeccnoHaabHOTO 00pa3oBaHUS
(mucemo [lemapTameHTa TOCYAAapCTBEHHOM TOMUTUKH B cdepe MOATOTOBKH
pabouux kaapoB u IO MwunobpHayku Poccum ot 17.03.2015 Ne 06-259).
PaGouas mnporpamMma OpHEHTHpOBAaHA Ha JOCTIDKCHHUE CIEAYIOMUX IENeH:
- (¢opMHpOBaHHE YMEHHUS OIICHMBATh 3HAYUMOCTh XUMHUYECKOTO 3HAHUS A
Ka)KJIOTO YeTIOBEKA;

- (hopMHupOBaHUE TEIOCTHOTO MPEACTABICHHSI O MUPE U PO XUMHUHU B CO3/IaHUU
COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MUPA;

- ¢dopMupoBaHUE yMEHUS OOBICHATH OOBEKTHI M TPOIECCHI OKPYKAIOMICH
JNEUCTBUTEIIBHOCTU: MTPUPOAHON, COUMAIBHOM, KYJIbTYPHOU, TEXHUYECKOU CPEIbI,

HCIIOJIB3Ys AJIA 3TOIr0 XUMHWYCCKHUEC 3HAHUA,



- pa3BUTHE yMEHMH pa3znuyarh (PAKThl W OLIEHKH, CPAaBHHUBATh OLIEHOYHBIE
BBIBOJIbI, BHJETh HX CBSI3b C KPUTEPUSMH OLEHOK M CBSI3b KPUTEPHUEB C
ONpEJEICHHOM CHUCTEMON IIeHHOCTeH, QopmynupoBaTh M  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

- npuodbpereHue OTIbITa pa3HoOOpa3HOl  AESATENbHOCTH, TMO3HAHUSA W
CaMOTMO3HaHMs; KIIOUYEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE IS
pa3IUYHBIX BHUAOB JEATEIBHOCTH (HAaBBIKOB peEUICHUS NpoO0JieM, MPUHATUA
pelieHuii, moucka, aHaiau3za M o0paboTku WHGPOPMALMH, KOMMYHUKATHBHBIX
HABBIKOB, HaBBIKOB HW3MEPEHUN, COTPYJHUYECTBA, OE€30MACHOTO OOpalleHus C

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



2. OBIIIAS XAPAKTEPUCTUKA YUYEBHOHN JUCIUILINHBI

X¥UMHS — 3TO HayKa O BEIIEeCTBAaX, MX COCTaBE U CTPOCHHUH, CBOMCTBAX W
NPEBPAICHUAX, 3HAYCHUH XHMHYECKUX BEIIECTB, MATEPUAJIOB W IPOIECCOB B
paKkTUYeCKON jaesTenbHOCTH uyenoBeka. Copaepikanue o001eo0pa3oBaTebHOM
y4eOHOW MUCIUIUIMHBI «XWUMUS» HaMpaBJICHO HAa YCBOCHHE OOYYAOIIMMHUCS
OCHOBHBIX TIOHSTHH, 3aKOHOB U TEOPUI XUMHUU; OBJIAJICHUE YMEHUSAMH HAOJFOIATh
XUMHYECKUE SIBIICHUS, TIPOBOJWTh XHUMHYCCKHUH OKCIICPUMEHT, IPOU3BOIAUTH
pacyeTbl Ha OCHOBE XMMHYECKUX (DOPMYJI BEIIECTB W yYPAaBHCHHH XUMHUYECKHX
peaknmii. B mporecce uU3y4YeHHS XHMHH Y OOYyYarolIuXcsl pPa3BUBAIOTCS
N03HABATEILHBIC MHTEPECHl W MHTE/UICKTYaJIbHbIC CITIOCOOHOCTH, TOTPEOHOCTH B
CaMOCTOSITCILHOM TPHOOPETCHHUS 3HAHWKW 110 XWMHH B COOTBETCTBHH C
BO3HUKAIONIUMHU  JKU3HCHHBIMH  TIpoOJeMaMHU,  BOCIHTHIBACTCS  OEpeKHOE
OTHOIIICHHUS K TPHUPOJIC, MOHUMAaHHUE 370pPOBOr0 o0Opa3a >KHU3HH, HEOOXOIUMOCTH
NPEeNyNpeKIeHUs SBICHUM, HAHOCSAIIUX BPed 3J0POBBI0 W OKPYKAIOIIEH cpee.
OHu ocBaMBalOT MPUEMBI TPAMOTHOT0, 0€30MAaCHOT0 MCIOJIb30BAHUS XUMHUYECKUX
BEIIECTB M MAaTepHaJIOB, NMPUMEHSIEMBIX B OBITY, CEIhCKOM XO34iCTBE U Ha
IPOU3BO/JICTBE.

[Ipu cTpyKkTypupOBaHMHM COJACpPKaHHS OO0IIE00pa3oBaTEILHON YyUeOHOM
JUCIUIUIMHBL 171 Tpo(decCHOHambHBIX  00pa3oBaTENIbHBIX  OpraHU3aIlui,
peanu3yomux o0pa3oBaTeIbLHYI0 IMPOrpaMMy CpPEIHEro oOIero odpa3oBaHUs B
npenenax ocBoeHuss OIIOIT CIIO na 6a3e ocHOBHOTO oO0IIero 0oOpa3oBaHUS,
yUUTHIBAJTach OOBEKTHBHAS pEaTbHOCTh — HEOONBIION 00BEeM Yacos,
OTIIYIICHHBIX HA U3YYCHHE XUMHH M CTPEMJICHUE MaKCHMAJIbHO COOTBETCTBOBATH
uaesM  pa3BuBamomiero  oOydeHus. [loaToMy  TeopeTHUecKue  BOMIPOCHI
MaKCHUMaJIbHO CMEMNIEHbl K Hadally W3Y4YeHHS JUCIUIUIMHBI, C TEeM YTOOBI
NoCIeayomui (GaKTHUECKH MaTepHall pacCMaTPUBAJICS HAa OCHOBE M3YUYEHHBIX
Teopuid. Peanmzanus neAyKTUBHOTO TOJXO0/a K M3YyUYEHUIO XUMHUU CIOCOOCTBYET
Pa3BUTHIO TAaKWX JIOTUYECKHUX OIEpariii MBIIUICHUS, KaK aHali3 WU CHUHTE3,

O606IHCHI/IC N KOHKpPCTHU3allyda, CPAaBHCHHC W aHAJOIH:A, CHCTECMATHU3aluAaA U



kinaccudukanus u 1p. M3yuyenne xumMuu B npo@ecCHOHANBHBIX 00pa30BaTEIbHBIX
OpraHu3aluax, Peau3yolUuX 00pa3oBaTEIbHYI0 MPOrpaMMYy CpPEIHEro OOIIEro
oOpazoBanus B npenenax ocBoeHuss OIIOII CIIO nHa 6a3e OCHOBHOrO OOIIETO
oOpa3oBaHus, HMMEET CBOM OCOOCHHOCTH B 3aBHUCHUMOCTH OT MNpOQuis
npodeccuoHaIbHOr0 00pa3oBaHus. JTO BBIpAXKAETCsl B COAEPKAHUU OOYyUEHHS,
KOJIMYECTBE 4YacoOB, BBIJCISIEMBIX Ha M3YyYEHUE OTIEIbHBIX TEM MPOTrPaMMBI,
rIyOMHE WX OCBOEHHMS OO0y4alolUMHUCA, OObEME U XapakTepe NPaKTHYECKUX
3aHATHH, BUIaX BHEAYAUTOPHON CAaMOCTOSTENbHONU pabOThl CTYAEHTOB.

[Ipu ocBoenun cnenuanbHocted CIIO ecTecTBEeHHO-HAYYHOTO MPOQPUIIS
npodeccuoHaIbHOro 00pa3oBaHus XUMUsl uU3ydaercs Ha 0a3oBoM ypoBHe PI'OC
cpenHero obmiero oOpa3oBaHusi. B cozepaHuu y4uyeOHOW UCHUMILTUHBL IS
€CTECTBEHHO-HAYYHOro mnpoduias npodeccHoHaIbHO 3HAYMMBIA KOMIIOHEHT He
BBIJIEJICH, TaK KaK BCE €ro cojepkKaHue sBisgeTcs NpopuiIbHO-OPUEHTUPOBAHHBIM U
HOCHUT Tpo(ecCHOHAIbHO 3HAUYMMBIA Xapakrep. B mporecce u3ydeHuss XUMHH
TEOPETUYECKHUE CBEACHUS JIOTOJNHSIOTCS JIEMOHCTPALMSIMH, JabopaTOPHBIMU
OMBITAMH W TMPAKTUYECKUMH 3aHATUSIMH. 3HAYUTEIBHOE MECTO OTBOJUTCS
XUMHYECKOMY OJKcrnepuMeHTy. OH OTKpBIBA€T BO3MOXKHOCTH (HOPMHPOBATH Y
oOydJarommxcs CHelHalbHbIe MPEIMETHbIE YMEHHUS: pabdoTaTh C BEIIECTBAMH,
BBITIOJHATH MPOCTHIE XMMHYECKHUE OIbBIThI, YIUTh O€30MaCHOMY M 3KOJOTHMYECKHU
IrPaMOTHOMY OOpAIllEHUIO C BEIECTBAMHU, MaTepuajlaMu U IMpoieccamu B OBITY H
Ha TIPOM3BO/ICTBE.

Jlist opraHu3ay BHEAYIUTOPHOW CaMOCTOSTENbHON paOOThI CTYJIEHTOB,
onaaeBatomux npodeccusmu CIIO u crnenmmanpHOCTIMUA CIIO TeXHHUYECKOTO H
€CTECTBEHHO-HAYUYHOI'O npoduen poecCHOHaTBEHOTO oOpa3oBaHu,
NPEICTaBlIieH TPHUMEPHBIN mepedeHb pedeparoB (IOKIAIO0B), WHIUBUIYATBHBIX
npoeKkToB. B mpornecce n3ydyeHns XUMUK BaXHO (GOPMUPOBATH MHPOPMAILIMOHHYIO
KOMIIETEHTHOCTh OOywaromuxcs. [loaTtomy mpu opraHu3anuu camoCTOSTEIbHOU
paboThl HEOOXOIUMO AaKUEHTUPOBATh BHUMAaHHE OOYYAaIOUIMXCS Ha TIOUCKE
uHpopMa B cpeacTBax maccMenua, VHTepHere, yuyeOHON W creluaibHOMN

JUTEPAType C COOTBETCTBYIOLIUM O(OPMIIEHUEM U MPEICTABICHUEM PE3YJIbTATOB.



N3yuenne o011eo00pa3oBaTeIbHON YUEOHONW AUCHUIUIMHBI «XHUMHS» 3aBEpUIACTCS
MOJIBEJICHUEM UTOTOB B (hOopMe dK3aMeHa B paMKaX MPOMEXKYTOUHOH aTTecTaluu
ctyneHToB B mnpouecce ocBoenust OIIOII CIIO ¢ nmomyyeHueM cpeaHero oOIIero

obpazoBanus (IITICC3).

O0beM y4eOHOM AMCUMIIIMHBI M BUABI Y4eOHO# padoThlI.

Bua yyeOHoM padoThI Konuuecm
60 4acos

MakcuMmasbHasi yueOHasi Harpy3ka (Bcero) 162
Oo0s13aTe/1bHAN AYAUTOPHAA YyeOHAsi HATPY3Ka (BCero) 108
B TOM YHUCJIE:

71a00paTOPHBIC 3aHATHUS 39

MPAKTUYECKUE 3aHATHUS 15
CamocTosiTeibHas paboTa o0yyarinerocs (Bcero) 54
HToroBasi arrecTanus B (opme »sK3ameHa

Cucrema  OLIEHKHM  JOCTIDKEHUSI  PE3yJbTaTOB MO  JAMCIMIUIMHE

Yn.14 Xumus COCTOUT U3 TEKYIIETO KOHTPOJS MO TEOPETHUECKOMY MaTepHay,
OILICHOK 3a JabopaTopHbIe pabOThI WM MPAKTHUYECKUE 3aHSATHUS, TECTUPOBAHUA, a

TAKXKC BbIIIOJTHCHUA O6y‘IaIOHII/IMI/ICH HHAUBUAYAJIBHBIX 3a,HaHHﬁ, ITPOCKTOB,

HCCJICJOBAaHUM.
OcHOBHBIE TOKA3aTeJIN
Pe3yabTarhl ®opMbl 1 METOAbI KOHTPOJISI U
OLIEHKHM pe3yJibTaTa U UX
o0y4eHust OLICHKH Pe3yJIbTATOB 00y4YeHUs
KPUTEpHUHU
CdopMHupOBaHHOCTH W3naraer ocHOBHBIC MOHATHS | OPOHTAIBHBI OMPOC, TECTOBBIC

IIPEICTaBICHUN O
MECTE XUMUU B
COBPEMEHHOM

Hay4HOU KapTUHE
MHpa; NOHUMaHHUE
pOJIM XUMHUH B
(dbopMHpoBaHUN

Kpyrosopa u

(GyHKIMOHATBHON

u  (dopMmynupyeT  3aKOHBI

XHMHU, ITonumaet n
HCIIOJIB3YCT CIICHUAJIBHBIC

MMPEAMCTHBIC YMCHHUA:

BBITIOJIHSET IPOCTHIC
XAMUYECKUE OIIBITHI,
0€30I1aCHO M DKOJOTMYECKH

IrpaMOTHOMY OOpariaercsi ¢

BCIICCTBaAMHU, MaT€puajlaMu U

3a/laHusl.
Tekylmuii KOHTPOJIb:  pe3yJbTAaTOB
BBITIOJTHEHHS JTA00PATOPHBIX
/TPaKTUYECKIX/CEMUHAPCKHUX
3aHATUN, pa3paboTKe © 3alUTe
npoekra. MToroselii KOHTPOJb Ha

9K3aMCHC.




rPaMOTHOCTH Y€JIOBEKA | MpOLEeccCaMyu NPU  PELICHUH
JUISL PELIEHUS MPAKTUYECKUX 3a/1a4.
MPAKTUYECKUX 3a7a4
Bnanenue Wznaraer wu  dopmynupyer | poHTAIBHBIN OI1poC,
OCHOBOIIOJIATalOIMMHU | OCHOBOIIOJIAraroIIue VHIUBUTy AJIbHBII MMHCbMEHHBIN
XUMHYECKUMH XUMHYECKHUE TOHATUSA U OIIpoC.
MOHATUSAMM, TEOPUAMH, | 3aKOHBI. AHAIU3HUPYET U Texymmun KOHTPOJIb: OLICHKA
3aKOHaMU U | YBEPEHHO IPUMEHSET BBINIOJIHGHUSI ~ TECTOB,  PE3yJIbTaTOB
3aKOHOMEPHOCTSIMU; XMMUYECKYI0 TEPMHHOJIOTHIO | BBIIOIHEHHs TAOOPaTOPHBIX
YBepeHHOG u CUMBO JIUKY, oneppreT / HpaKTI/Iqe()KI/IX/CGMI/IHapCKI/IX
H0JIb30BaHKE HOHATUAMU yIJIepoHbIii | 3aHATHHA. VITOroBBIA KOHTPOJb Ha
XUMUYECKON CKeJerT, ¢yHKIMOHaNbHas | K3aMCHE.
TEPMHHOJIOTUEN U | Tpymnna, u3oMepus,
CHUMBOJIMKOM l'omonorusa. YcranaBiuBaet

3aBUCHMOCTD CBOWCTB

XUMUYECKUX  BEUIECTB  OT

CTPOCHHMS aTOMOB

00pa3ymomux HUX XUMHUYECKUX
3JIEMEHTOB.

XapakTepuzyeT  BaKHEUILIHME
TUIBI XUMHUYECKHX CBS3eH U
OTHOCHUTEIIbHOCTH 3TOM
THUIIOJIOTHH. OO0bscHser
3aBUCHUMOCTbH CBOWCTB BEILIECTB
OT HX COCTaBa M CTPOCHUs

KPpUCTAJNINYCCKUX PCHICTOK.

CI)opMyanyeT OCHOBHBIC
IMOJIOKCHU A TCOpHUHN
BHGKTpOHHTI/I‘IeCKOﬁ

JYCCOIIMAIINHN 1
XapaKTepUCTUKY B CBETE 3TOMU
CBOWCTB

TCOpUHn OCHOBHBIX

KJI1aCCOB HCOPTaHNUYCCKUX

coenuHeHu.  dopmynupyer




OCHOBHbBIE MOJIOKEHUS TEOPUU
XUMHYECKOTO CTPOECHUSA
OPraHUYECKUX COEAUHEHHUN U

XapaKTEPHUCTUKY B CBETE 3TOMU

TEOPUH CBOMCTB OCHOBHBIX

KJIACCOB OpPraHUYEeCKHUX

COCAVHEHU M.
Bianenune ocnoBHBIMM | Bocnipoussoaut OCHOBHbIE | DPOHTAIBHBIM  ONpPOC, TECTOBBIE
METOJaMHU  HAy4yHOTO | OHATHS, MCMOJb3yeMbIE B | 33JaHMsI, pELIEHUE MPOOIEMHBIX
ITO3HAHMS, XMMHMH, TpU HaAONIOAEHHUU 3a | CUTYyaluH..
HCTIOJIb3YEMBIMH B | IEMOHCTpauen u | Texymuii KOHTPOJIb: OILlEHKa
XMUMMH: HaOIIOJIEHUEM, | IPOBEICHUEM XUMHUYECKUX | BBIOJIHEHHS  TECTOB, PE3yJbTAaTOB
OIIMCAHUEM, JKCIIEPUMEHTOB U | BBIOJHCHUS 11abopaTOPHBIX
U3MEpPEHHEM, n1ab0paTOPHBIX ~ OMBITOB  Ha | /HPAKTHYECKHX/CEMHHAPCKUX
SKCIIEPHMEHTOM; nabopaTopHBIX paboTax W | 3aHATHI, pa3paboTke M 3aluTe
yMeHHue 00palaThIBaTh, | MPAKTHYECKUX 3aHATHAX. | IPO€KTa. MTOroBbIl KOHTPOJb Ha
O0OBICHATH pe3ynbTaThl | CHUcTeMaTH3upyeT U3MepeHus | YK3aMCHe.
MIPOBEACHHBIX OIBITOB | U PE3YJIbTAThl IIPOBEIECHHBIX
U JelaTh  BBIBOJBI; | ONBITOB. YCTAaHABIMBAECT CBS3b
FOTOBHOCTD U | IPUMEHEHUS XUMUYECKUX
CIOCOOHOCTh 3HAHUU pu peLieHun
[IPUMEHATH METOBbI | IMPAKTUYECKUX 3a1a4.
[IO3HAHUA pu
peuieHuu
[IPAaKTUYECKUX 3a]1a4;
CchopMupoBaHHOCTD Hnnroctpupyer, TecroBble 3a/laHus,
yMEHUSA JaBaTh | 0OOCHOBBIBAET U AHAJIU3UPYET | MHAMBHYaJIbHBIN IIACbMEHHBIN
KOJINYECTBEHHBIC [IOJIy4CHHBIE 3HAHUS YMEHHEM | OIIPOC.
OLICHKH U IIPOU3BOAUTH | IPOU3BOAUTL  pacueTbl 10 | Tekylnii  KOHTPOIIb: OIICHKA
pacyeTsl MO | XUMUYECKUM  (OpMyJIaM | | BBIIOJIHEHHS  TECTOB,  PE3yJIbTaTOB
XUMHYCCKUM ypaBHeHUsAM. lcnosib30BaHue | BBHITIOIHEHUSA NPaKTHICCKUX
bopmynam U |B y4eOHOM u | 3aHATUNA. MTOroBBI KOHTPOIb Ha
YPaBHEHUM,; npogeccuoHaIbHON IK3aMCHC.

JEeATEINbHOCTH XUMUYECKUX

TCPMHUHOB U CHUMBOJIMKHU.




Bocnpoussoaur Ha3BaHUE
U3YYCHHBIX  BEILECTB 10
TPUBHAIILHON U
MEKIYHAPOJHO U

HOMEHKJIAType U OTPaKECHUE
COCTaBa ATUX COCIUHECHUH C
MTOMOIIIBIO XUMUYECKUX
dopmyn. OTpaxaet

XUMHUYECKHE TPOIIECCHI c
IIOMOIIBIO YPaBHEHMI

XUMHYECKUX PEAKIIUH.

Branenne npaswiamu
TEXHUKNA O€30I1aCHOCTH
HpI/I HNCITIOJIb30BaHUN

XUMHUYECKHUX BCIICCTB,

JeMoHCTpHpYyET BJIAJICHHUE
MpaBUIIAMH TEXHUKH
0€30MacHOCTH HW  OCBOCHHE
MIPUEMOB IPaMOTHOTO,
0€30TacCHOTO  HCIIOJIb30BAHUS
XMMHYECKUX  BEIIECTB  Ha
1a00paTOPHBIX 3aHSATHUSAX.
.Brinonnser XUMHYECKHE
9KCIEPUMEHTHI B IOJIHOM
COOTBETCTBUU

C IpaBUJIaMu 0€30TaCHOCTH.
[IpoBoaut HaOJII0IcHHE,
bukcamuio A OIMCaHHUE

pPE3yJIbTaTOB IIPOBCACHHOI'O

@pOHTANBHBIM  ONPOC, TECTOBBIE

3a/laHusl, peEIIeHHE MPOOIEMHBIX
cutyanuil. Texkymuii KOHTpOJIb Ha
1a00paTOPHOM 3aHSITHH.

WTOTOBBIN KOHTPOJIb HA HK3aMEHE.

JKCIEPUMEHTA.
ChopMupoOBaHHOCTD [Ipoussoaut @poHTAIBHBIN OIPOC, MHCHMEHHBIN
COOCTBEHHOM MO3UILUH | CAMOCTOSITEIbHbBIN IIOMCK | OIpoC, TECTOBbIE 3a/laHusl.
[0  OTHOIIEHUIO K | XUMHUYECKOH MHpopMamu YuebHOe  HcCleOBaHUE WU
XUMUYECKON C HCIIOJIBb30BaHUEM yueOHBIH IIPOEKT. Texymmun
uH(pOpMaIny, pa3IUYHBIX HUCTOYHHUKOB | KOHTPOJIb:  OLIEHKAa  BBIIOJHEHHS

nonyqaeMoﬁ H3 pa3HbIX

MCTOYHHUKOB.

(Hay4HO-TIOMyYJIPHBIX
U3JJaHUH, KOMIBIOTEPHBIX 0a3
JAHHBIX, PECYPCOB

Hurepnera). Hcnonb3yer

TECTOB MPHU pa3paboTKe U 3alluTe
npoekra. MTOroBbld KOHTpPOJIb Ha

OK3aMCHCE.




KOMIIBIOTEPHBIE  TE€XHOJIOTHU
Ui 00paboTKM H Tepeaayu
XUMUYECKOH MHPOpPMALUU |
€e  TpeACTaBICHUU B
pa3nuyHbIX hopMax.
AHanusupyer u
CHCTEMaTH3UPYET
XAMHYECKYI0  HH(POPMAIUIO
NOJyYeHHYIO W3 CpeAcTB
MaccMmeaua, WNHurepHere,
yaeOHOM W CIeHHUaATbHOU

JHUTEpaType.

[Ipu opranuzanuu CaMOCTOSITEILHONW Pa0OThl AKIEHTUPYETCS BHHUMAaHUE
oOydJaromuxcs Ha Toucke WHGOpPMAIMM B CpelcTBaX Maccmeaua, MuTepHere,
y4eOHON M CHenuanbHOM JIUTEpaType C COOTBETCTBYIOIIMM  O(GOpMIICHHEM H

MpeaACTaBIICHUCM PC3YJIbTATOB. CamocTosTenbHas pa60Ta HaIIpaBJICHA Ha

yriay0iaeHue U paclipeHue TEOPETUYECKUX 3HAHUM, dbopmupoBaHue
CaMOCTOSATETLHOCTH  MBIIUICHHS,  CIIOCOOHOCTHU K  CaMOpa3BUTHIO,
CaMOCOBEpIICHCTBOBAHME W caMopeanu3aluio. Buasl  caMOCTOSTENbHOMN

paboThI: MOATOTOBKA K JICKIUAM U CEMHUHAPCKUM 3aHSATUSM, OTBETHI HA BOMPOCHI
yuyeOHUKA [JIs CAMOIPOBEPKH,  CAMOCTOSITENIBHOE  M3YYEHHE  OTIEIbHBIX
BOTIPOCOB JIUCIUIUIMHBI C WCIOJIB30BAHMEM YY€OHHKAa ¥ JOMOJIHUTEIbHON
JUTEPATyphl, TPOCMOTP Y4YEOHBIX (PUIHBMOB C MPOBEACHHUEM CPAaBHUTEIHLHOTO
aHalin3a, IOATrOTOBKA YCTHBIX COOOIIEHUH MO0 TeMaM, MOHOJOTHYECKHUX
paccKa3oB, COCTABICHUE MHWHU — pacCykJIeHud, B paMmkax camoCTOATEIbHOUN
paboThI O0YUYAIOIIUMHCS MOKET OBITH BBHITIOJIHEH WHIWBUIYAIBHBIA TIPOEKT.
NuauBuayanbHbIl TPOEKT - ocobast ¢hopMa opraHu3aiu 00pa3oBaTeIbHON
JeSTENBbHOCTH OOydJarommxcst (y4eOHOe WCCIeIOBaHHME WM YYeOHBIM MPOEKT).
['maBHOM OTIMYUTEILHOM OCOOCHHOCTHIO METO/A MPOSKTOB SIBISACTCA OOyUEHHE Ha

aKTUBHOM OCHOBE, 4Yepe3 IeJIeCO00pa3Hyl0 [EATEeIbHOCTh YYEHUKa, KOTopas



COOTBETCTBYET €r0 JIMYHBIM MHTEpecaM. B OCHOBE 3TOro Merozaa JIEKUT Pa3BUTHUE
MO3HABATEIbHBIX  HABBIKOB  OOy4YalOIIMXCSA,  YMEHHUH  CaMOCTOSATEIbHO
KOHCTPYHUPOBATh CBOM 3HAaHHS, YMEHUN OPHUEHTHUPOBATHCA B HMH(POPMALMOHHOM
IPOCTPAHCTBE, PA3BUTHE KPUTUUECKOTO W TBOPYECKOrO MbINUIEHUSA. Meron
IPOEKTOB  BCErJa OpPHUEHTHPOBAH HA  CAMOCTOATENIBHYIO  JEATEIbHOCTb
oOy4aromuxcs - UHAMBUYaIbHYI0, TAPHYIO, TPYIINOBYIO, KOTOPYIO 00 y4Yaromuecs
BBIIIOJIHSIFOT B TEUYEHHE OIPEACICHHOIO OTpe3Ka BPEMEHH. MeToa MNpOEKTOB
BCErJla NPEIOJaraeT peleHue Kakoi-1o npooaeMsl.

B  pabGoueit  mporpamme onpeneseHa IIpUMEpHasi  TEMaTHUKa
UHAUBUAYAJTbHBIX MPOEKTOB, HO MX OKOHYaTelIbHAas (POPMYJIHUPOBKA 3aBUCUT OT
JUYHOTO  TO3HABAaTEJILHOTO  MHTepeca  oOydarollerocs,  CTENEHU  €ro
NOATOTOBJIEHHOCTH Y BOBJIEYEHHOCTU B U3yYE€HUE AUCLUILINHBI.

IIpumepHbie TeMbI pedepaToB (I0KJIAA0B), HHIAUBHAYAJbHBIX NPOEKTOB.

buorexHonornss w TreHHas  uWHXeHepus —  TexHosormu XXI  Beka.
HanoTtexHoiorus, KaK MPUOPUTETHOE HANpaBJICHUE Pa3BUTUS HAYKU W
npousBosicTBa B Poccuiickon denepanuu.

CoBpeMeHHBIE METO/IBI 00€33apakMBaHUS BOJIBI.

AJIOTpONHUS METAJIOB.

Kuznb u nearenpHocts .M. Mennaeneena.

HuTtpaThl 1 HUTPUTHI B OBOIIIAX.

KucnoTtsl B Haleu Xu3HU.

AyrMeHTaluu.

[IurmeHnTHBIE MSITHA (Kpacka).

Koppo3us xkene3a B pa3andHbIX Cpeaax.

AMoOpGHBIC BEIIECTBA B MPUPOEL, TEXHHUKE, OBITY.

OxpanHa OKpY>Karomen cpelbl OT XHUMHYECKOTO 3arpsi3HCHUS.
KonnuecTBeHHbIE ~ XapaKTEPUCTUKU  3arps3HEHUS  OKPYXKAKOIIEH  CPEIpbl.
[Ipumenenne  TBepaoro u  razoo0OpasHoro  okcuga  yriepoga  (IV).
3amura 030HOBOT'O 3KpaHa OT XUMHYECKOT'O 3arpsi3HCHUA.

I'pybonucnepcHbie  cuUCTeMbl, UX KiIacCu(UKaUUs ¢  HUCIOJIb30BAaHUE B



npo¢eCCUOHANILHON JIEITEIIbHOCTH.

KocMmernueckue renm.

PactBOpel BOKpYyT Hac.

TuIbl pacTBOPOB.

Bopna xak peareHT u cpena 1yt XMMHUUYECKOTO0 Tpolecca.

Kuznb u gearensHocTs C.AppeHnyca.

Bxnag oOTEYECTBEHHBIX YYEHBIX B Pa3BUTHUE TEOPUU  BJIEKTPOIUTHUYECKOU
JACCOLUALINH.

VYcTpaHeHne )KeCTKOCTH BOJIbl Ha MPOMBIIUICHHBIX OPEATPUATUSIIX.

CepHast KUCIIOTa — «XJIeO XUMUUYECKON MTPOMBIIITIEHHOCTH .

Hcnonp3oBanne MUHEPAIBHBIX KUCJIOT HAa TPEANPHUATHAX PA3TUIHOTO MPOQUIIS.
Hcrtopus runca.

[ToBapeHHast COJIb KaK XUMHUYECKOE ChIPhHE.

MHoronukuii KapOOHAT KaJbIUS: B TPUPOJE, B MPOMBIIIJIEHHOCTH, B OBITY.
Peakiuu ropenust Ha MPOU3BOJICTBE U B OBITY.

BuprtyanbHOoe MOEIMpOBaHUE XUMUUYECKUX MPOLIECCOB.

DIEKTPOIU3 pacTBOPOB JIEKTPOIUTOB.

DNEKTPOIU3 paciyIaBOB 3JIEKTPOJIUTOB.

[IpakTueckoe MpUMEHEHHUE 3JIEKTPOJu3a: papUHUPOBAHHE, TaTbBAHOILIACTHKA,
rajgbBaHOCTET U

Hctopus nonyyeHust 1 IpOU3BOACTBA ATIFOMUHUS.

DNEKTPOIUTUYECKOE TTOyYeHHE U paUHUPOBAHNE METH.

Kuznb u neareabHocTs 7. J[3BH.

Ponp MeTaminoB B HICTOpUM YETOBEUECKON IUBUJIN3ALIUU.

Hctopust 0Te4ECTBEHHOW YEPHOW METaAITyPIrUHu.

CoBpeMeHHOE METALTyprH4ecKoe MPOU3BOICTBO.

Hctopust oTeuecTBEHHON IBETHOW METAJLITyPIHH.

Ponp  meTanmnoB W CIDIJaBOB B HAy4HO-TEXHHYECKOM  MpPOTrpecce.
Koppo3us meTanios u cnocoObl 3aUTEI OT KOPPO3UH.

NuepTHbie niam 6J1aropoIHbIE Ta3bl.



Poxxpnaromue conu - rajoreHsl.
Hcrtopus mBenckou CIUYKH.
Uctopus BO3HHUKHOBEHUS 151 pa3BUTUS OpraHuYeCcKoMn XUMUH.
Kuznb u gearensHocth A.M.byTtneposa.
Burtanusm u ero kpax.
Ponb 0TeduecTBEHHBIX YUYEHBIX B CTAHOBJICHUU U PAa3BUTUU MUPOBOW OPraHUYECKOU
XUMUHU.
CoBpeMEHHBIE  TPEJACTABICHUS O  TEOPUUM  XUMHUYECKOTO  CTPOCHMUS.
DKOJIOTUYECKUE aCIEKThI MCIIOJIb30BaHUSA YTJIEBOJIOPOHOIO CBIPBSI.
DKOHOMUYECKHE aCMEKThl MEXAYHAPOJHOTO COTPYJHUYECTBA MO MCIOJIB30BAHUIO
YTJIEBOAOPOIHOTO CHIPHSI.
Ucropust oTKpeITHST U Pa3pabOTKH Ta30BbIX W HEDTSIHBIX MECTOPOXKICHHUM B
Poccuiickoit @enepannm.
Xumust YTJIEBOAOPOIHOTO ChIpbsi ®W MO Oynymas mpodeccus.
VYT1eBoI0poAHOE TOIIJIMBO, €T0 BUABI U HA3HAYCHHUE.
CuHTeTHYECKHE  KaydyKd: HCTOpHUsA, MHOroobpasue U  TEPCHEKTHUBHI.
Pe3nnoTtexHuyeckoe Mpou3BOACTBO U €T0 POJIb B HAYYHO-TEXHUUECKOM MPOrpecce.
CBapoyHo€e POU3BOACTBO U POJIb XUMHUH YIJIEBOJOPOIOB B HEM.
HedTps 1 ee TpancropTHpoBKa Kak OCHOBA B3aMMOBBITOJHOTO MEXKITYHAPOIHOTO
COTPYIHUYECTBA.

TeMbl KOHCYJIbTALMH
KosuecTBeHHBIE XapaKTEPUCTUKU 3arPSA3HEHUS OKPYKAIOUIEN CPEJIbL.
[IpumeneHue TBEpAOTO U ra3oo0bpa3Horo okcuaa yriaepoaa (IV).
Tursl pacTBOpPOB.
Bopna xak peareHT u cpena 11 XMMHYECKOT0 Ipouecca.
YcTpaneHune )KeCTKOCTH BOJbI Ha MPOMBILUICHHBIX NPEATPUATHSIIX.
[ToBapeHHast COJIb KAK XUMHUYECKOE CBIPHE.
MHoronukuii KapOOHAT KalblUsi: B MPUPOJE, B MPOMBIIIJIEHHOCTH, B OBITY.
Peakuiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

DNEKTPOIU3 paCTBOPOB JIEKTPOIUTOB.



DNEKTPOJIU3 PacIyIaBOB IEKTPOIUTOB.

HpaKTI/I‘IGCKOG IMPUMCHCHHUC JBJICKTPOJIN3a: pa(l)I/IHI/IpOBaHI/Ie, raJJbBaHOIIJIACTHUKA,

rajJbBaHOCTETHUA.
Hctopus nmonydeHus U IpOU3BOICTBA ATTFOMUHUA.
DNEKTPOIUTUYECKOE TTOJyUeHHE U paUHUPOBAHUE ME/TH.

Posib MeTamnoB B HCTOpUM YETIOBEYECKOW LIUBUIIA3ALIUH.
CoBpeMEeHHOE METAILTYPTUYECKOE TPOU3ZBOICTBO.

Ponp  mMeTanmnoB M CIJIaBOB B HAYYHO-TEXHHUYECKOM
Koppo3us meTamioB u cnmocoOsl 3alUThI OT KOPPO3UH.

NuepTHbIe niam 6J1aropoIHbIE Ta3kl.

Butanusm u ero kpax.

CuHTEeTHYECKHUE KayuyKu: UCTOpHU, MHOFOO6p33PI€ " IICPCIICKTUBLI.

nporpecce.



3. MECTO JUCIIMIIVIMHBI B YYEBHOM IIJIAHE

VYyeOHast qucuuIuinHa « XUMUs» SIBISIETCS] Y4eOHBIM MPEIMETOM MO BbIOOPY
u3 o0s3aTenbHON mpeamerHor obnactu «EctectBenHbie Hayku» OI'OC cpemgnero
o01iero oOpazoBaHus.

B yue6npix mianax IIIICC3 mecto y4eOHOM MUCUHMIUIMHBI «XUMUS» — B
cocTaBe 0011e00pa30BaTENbHBIX YUEOHBIX AMCIMIUIMH MO BBIOOPY, (POPMUPYEMBIX
u3 o0s3arenbHBIX MpeaMeTHbIX obiacteit I'OC cpeanero obuiero oOpazoBaHus,
st npodeccuit CIIO unu cneunansHocTedt CIIO cooTBercTBYyMOMIEro mpoduis

npodeccroHaIbHOT0 00pa30BaHMS.



4. PE3YJIbTATHI OCBOEHUA YUYEFHON JUCIUILJINHBI -
JIMYHOCTHBIE, METAIIPEAMETHBIE, ITPE/IMETHBIE.

OcBoenne  coaepxkanus y4yeOHOM nuciuuimael Y/ n. 14 Xumus
oOecreynBaeT JOCTUKEHUE CTYIEHTaMU CIEAYIOIUX Pe3yabTATOB:

JIMYHOCTHBIX:
- YyBCTBO TOPJAOCTU M YBAXKEHUS K HUCTOPUU U JIOCTHIKEHHSIM OTEYECTBEHHOMU
XUMUYECKOW HAYKH;
- XUMUYECKHU TPaMOTHOE TMOBEJICHUE B MPOPECCUOHATLHON JAEATEILHOCTU U B OBITY
npu oOpalieHHd ¢ XUMHUYECKMMHU BEIIECTBAMH, MaTepHallaMd M TPOIIECCaMU;
- TOTOBHOCTh K TIPOJIOJIKEHHIO OOpa30BaHMS M TOBBIIICHUS KBaTU(PUKAIUA B
n30paHHON MPO(ECCHOHANBHON NESITEIbHOCTH M OOBEKTUBHOE OCO3HAHHME POJIH
XUMHUYECKH KOMIIETCHITUN B 3TOM;
- YMEHHME UCIOJb30BaTh JIOCTUXKEHUS COBPEMEHHOM XHMHUYECKOW HAYyKU H
XUMHYECKUX TEXHOJOTUM JUIsl TIOBBIIIEHUS COOCTBEHHOTO WHTEIJIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCHOHANBHON eATeTbHOCTH;

MeTanpeaMeTHbIX:
- UCIIOJIb30BAaHUE PA3IMYHBIX BHUJIOB MO3HABATEIBHOMN JNESITEIBHOCTH M OCHOBHBIX
MHTEIJICKTYaIbHBIX omnepanuid (MOCTaHOBKH 3aAaudd, (HOPMYITUPOBAHHS THUIIOTE3,
aHanM3a M CHUHTE3a, CpaBHEHMs, OOOOIICHMS, CHUCTEMATU3AlMH, BBISBICHUS
PUYMHHO-CIIEJICTBEHHBIX CBS3€H, MOMCKA aHaJOroB, (JOPMYIMPOBAHHUS BHIBOJIOB)
JUIsl pelIeHrs MOCTaBJICHHOM 3aJauyd, TPUMEHEHHE OCHOBHBIX METOIOB IO3HAHUS
(HaOdrOZIeHUSI, HAYYHOTO OKCIEPUMEHTA) JUISi HW3YYCHHsS] PAa3JIMYHBIX CTOPOH
XUMHYECKUX OOBEKTOB M TMPOIIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIMMOCTH
CTAJIKUBATHCSA B MPO(PECCUOHATBHON Ccdepe;
- UCIOJIb30BaHHE Pa3JIMYHBIX HCTOYHUKOB JUISI TOJYYEHHS] XUMHUYECKOU
uH(pOpMAIK, YMEHHE OIICHHTHh €€ JOCTOBEPHOCTHh I JOCTHKEHUS XOPOIINX
pe3ynbTaToB B MpodeccuoHanbHOU chepe;

npeJIMeTHBIX:

- copMUPOBAHHOCTH, COOCTBEHHON TMO3UIIMU TIO OTHOIIEHUI0O K XHUMHYECKOU



nH(opmaruuy, noJryyaeMou u3 Pa3HBIX HMCTOYHUKOB;
- BJIaJICHUE OCHOBOMOJIATAIONIUMHA XUMUYECKUMU MOHSITUSMU, TEOPUAMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE IOJIb30BAHME XUMHUUYECKON TEPMHHOJOTHEH U
CHUMBOJIMKOM;

- BJIAJICHWE  OCHOBHBIMM METOJaMU HAy4YHOTO TO3HAHUSI, HCIOJIb3YEeMbIMH B
XUMUU: HAONIOJEHUEM, OIKHCaHUEM, W3MEPEHHUEM, OHKCICPUMEHTOM; YMEHHE
00pabatTbiBaTh, OOBICHATh PE3YJIbTAThl MPOBEACHHBIX OIBITOB U JeiaTh BHIBOJbI,
TOTOBHOCTh M CHOCOOHOCTh TPUMEHATh METOJAbl TO3HAHUS TMPU PEIICHUU
IPaKTUYECKUX 3a]1ay;

- ¢chOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIEC OIEHKH U MPOU3BOJIUTH
pacyeTsl 1o XUMUYECKUM dbopmynam u YpaBHEHUSIM;
- BJIaJICHHE TPaBUJIAMU TEXHHUKH OE30MAaCHOCTH TPHU HUCIOJIb30BAHUU XUMHUUYECKUX
BEIIECTB.

B nporpammy BKIIFOUEHO coJiepKaHUE, HAMPaBJICHHOE Ha (POPMHUPOBAHUE Y
CTYJIGHTOB KOMIIETEHIIUNA, HEOOXOAMMBIX i KadecTBeHHoro ocoeHus OIIOIT
CIIO na 0a3e OocHOBHOTO 0OIIEro 0O0pa3oBaHMs C TMOJYYEHHUEM CPEIHEro OOIIEro
00pa3oBaHus; MPOrpaMMbI TIOJAITOTOBKH crienannucToB cpennero 3seHa (IIIICC3).
OK 1. IlonumaTh CyIIHOCTH U COLMAIIBHYIO 3HAUUMOCTh CBOSH OymyIein
npodeccuu, MPOSBIATh K Hel YCTONYMBBIN HHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JCSITEIILHOCTh, BBIOUPATh TUIIOBBIE METOIBI U
c1riocoObI BBITIOTHEHUS MPOGECCHOHANIBHBIX 3aa4, OICHUBATh UX 3 ()EKTUBHOCTH U
KauecTBO.

OK 3. IlpuHumaTh perieHus: B CTAHAAPTHBIX U HECTAH/IAPTHBIX CUTYAIUsAX U HECTU
3a HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBIATh IOUCK W UCIIOIb30BaHNE HHPOpMAITIH, HEOOXOTUMOM IS

3¢ (HEeKTUBHOTO BHITIOJHEHUS MPOGECCHOHANBHBIX 33724, MPOPECCUOHATEHOTO U
JUYHOCTHOTO PAa3BUTHUSL.

OK 5. Bnagetr nH(pOpMaIMOHHON KyJIbTYPOU, aHATTU3UPOBATH U OLICHUBATH
MH(OPMALIHIO C UCTIONb30BaHUEM UH(OPMALMOHHO-KOMMYHUKAIITMOHHBIX

TEXHOJIOTHH.



OK 6. PabGoTtath B KOJUIEKTUBE U B KOMaH 1€, 3 (PEKTUBHO OOIIATHCS C KOJIJIEraMH,
PYKOBOJICTBOM, TOTPEOUTEISIMU

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTh 32 PabOTy YI€HOB KOMaHbI
(MOAYMHEHHBIX ), 3@ PE3YyJIbTAT BHINOJHEHUS 33 aHH.

OK 8. CaMocTosiTeTIbHO ONpeesATh 3aAa4uu Npo(ecCuOHaNTBHOTO U JUMYHOCTHOTO
Pa3BUTHs, 3aHUMATHCS CaMOOOpPa30BaHUEM, OCO3HAHHO MJIAHUPOBAThH MOBBILIEHUE
KBaJIM(DUKALIUY.

OK 9. OpueHTHpoBaTHCS B YCIOBUAX YaCTOM CMEHBI TEXHOJIOTUH B

npo¢eCCUOHATBHOMN AESITETbHOCTH.



5. COJJEPKAHUE YYEBHOM JUCIHUILIMHBI C YYETOM ITPO®UJIS
HNPO®ECCHUOHAJIBHOI'O OBPA30OBAHMUSA

BBenenue. HayuHnbie METOIBI TTO3HAHUS BELIECTB U XMMHUYECKHUX ABJICHUU. Poiib
AKCTIEPUMEHTA U TEOPUM B XUMHUU. 3HAYCHUE XUMUM MPU OCBOCHHM Mpodeccuit
CIIO u CIIEHUATIBHOCTEN CIIO €CTECTBEHHOHAY4YHOI'O npodus
npodeccroHaILHOr0 00pa30BaHMUs.

1. Oprannyeckasi XumMus.

1.1. Ilpeamer opraHN4ecKO XMMUH.

Teopust cTpoeHusi opraHMuecKux coeauHeHuil. [IpenmeT opraHuvecKod XUMHHU.
[TonsiTue 00 OpraHMYECKOM BEIIECTBE M OpraHudeckor xumuu. KpaTkuii odepk
UCTOPUM PA3BUTHUS OpPraHUYECKOW XUMHUHU. Butanmusm u ero KpylieHHe.
OcoOeHHOCTH CTPOCHHSI OpraHuyYecKux coeauHeHuid. Kpyroopor yriepona B
IpUPOJE.

Teopusi cTrpoeHust oprannveckux coequnenuin A.M.byrtaeposa. [Ipeanoceuiku
co3JaHusl Teopuuh CTpoeHUs. (OCHOBHBIE TMOJOXKEHUS TEOPHUH  CTPOCHUS
A.M.bytnepoBa. XUMHUYECKOE CTPOECHHE U CBOWCTBA OPraHMYECKUX BEILECTB.
[Tonsitue 06 n3omepun. CriocoObl OTOOPAKEHHUST CTPOEHUST MOJIEKYIBI ((OPMYIIHI,
Mojenu). 3HaueHue teopur A.M.byTiepoBa mJisi pa3BUTHS OPTaHUYECKON XUMHUU
U XMMHYECKUX MporHo3oB. CTpoeHue aroma yriepoa. DJIEKTPOHHOE 00JIaKo U
opOuTaib, s- U p-opOUTaIu. DIECKTPOHHBIC U DIIEKTPOHHO-Tpadudeckue Gopmybl
aToMa Yyriepoja B OCHOBHOM H BO30YXIEHHOM cocTosHUAX. KoBasieHTHas
XAMHYECKasi CBSI3b M €€ Kiaccu(PUKanus Mo Croco0y MepeKpbiBaHUsS OpOuTanei
(o- u m-cBs3u). llonstre rubpumusanuu. PasznudnHble TUNB THOpUIU3ALNHN U
dbopMa aTOMHBIX OpOHWTANIel, B3aAUMHOE OTTAJIKMBAHWE THOPUIHBIX OpOUTaNeH u
UX paCIOJIOKEHUE B MPOCTPAHCTBE B COOTBETCTBHUM C MUHUMYMOM SHEpruu. I'eo-
METpHsI MOJICKYJI BEHIECTB, OOpa30BaHHBIX aTOMaMHU YIJIEPOJa B Pa3IMUHBIX
COCTOSIHUSIX THOpUIU3AIIUH.

Kanaccupukanus opranmyeckux coeamHenmii. Knaccudukanuss opraHudeckux

BCIIECTB B 3aBUCUMOCTH OT CTpoeHus yriaepoaHou uenu. Ilonarue



¢yHKmMoHanbHON rpynnbl. Knaccudukanuss OpraHMYecKMX BEIIECTB MO THILY
(GYHKIIMOHAILHOUW TPYTIIIBI.

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKHUX BellecTB. TpUBHAIBHBIE Ha3BaHUS.
PannvonanbHas HOMEHKNaTypa Kak mpeamecTtBeHHua HomeHknarypel [UPAC.
Homenknarypa IUPAC: npunnunel o0pa3oBaHus Ha3BaHUM, CTapIIMHCTBO
(YyHKIMOHAIBHBIX TPYNI, UX 0003HaUeHHE B Ipedpukcax u cyPpdukcax Ha3BaHUU
OpPraHWYECKUX BEIIECTB.

Tunel XHMHYECKHX CBSI3eH B OPraHMYeCKMX COCJUHECHUAAX H CIOCOOBI MX
paspbiBa. Kinaccudukaius KOBAJIEHTHBIX CBSI3€M MO  3JIEKTPOOTPHUIATEIIBHOCTU
CBSI3aHHBIX aTOMOB, CIOCOOY NEPEKPbIBAHUS OpOUTANIEH, KPATHOCTH, MEXaHU3MY
oOpazoBanusa. CBsi3b MPUPOJIBI XUMHYECKOM CBS3UM C THUIOM KPUCTALITUYECKOM
pEIIETKH BEIIeCTBa M €ro (PU3MYECKUMH CBOWCTBaMH. Pa3pbIB XMMHUECKON CBSI3U
KaK mpoliecc, oOpaTHhIN ee 00pa30BaHMI0. | OMOTUTHYECKUI U TETEPOTUTUUECKUN
pa3phIBbl CBSI3€H, MX COMOCTABICHHE C OOMEHHBIM U JIOHOPHO-aKIENTOPHBIM
MexaHu3MaMu X oOpa3zoBaHud. [loHsTre cBOOOIHOTO pajuKkana, HyKJIeoOPUIbHON
U 3JIEKTPOPUIBLHON YaCTHUIIBI.

Knaccupukauus peakumii B OpraHmveckoil xumuu. [loHsTHe O THmax u
MEXaHM3Max peakuuii B opraHuyeckoi xumuu. CyOcTpaT u  peareHr.
Knmaccudukanus  peakumii 1Mo  HM3MEHEHHI0O B CTPYKType  cyOcTpara
(mpucoeqMHEHNE, OTLICIUICHHE, 3aMEIEeHHE, M30MEepu3alus) U TUIly pearcHTa
(pagukanbHble, HYKJI€ODWIbHBIE, AMEKTpoduiIbHbIe). Peakuuu mnpucoeauHeHus
(AN, AE), snmumunupoBanusa (E), 3amemenus (SR, SN, SE), uzomepuzamumu.
PazHOBUAHOCTH peakuui KaXI0ro TUIIA: TUAPUPOBAHME W JIETHAPUPOBAHHE,

raJIOrCHUpPOBAHUC M JACTAIOI'CHHPOBAHHC, ITHApaTalusd W ACTHAPAaTaluA, T'MAPO-

rajoreHUPOBAHUE 51 JIETUIPOTaJIOT€HUPOBAHHUE, MOJIMMEPHU3aLIUS 151
MTOJIMKOHICHCALINS, MEepEerpynIupoOBKa. OcobeHHoCTH OKHCJIUTEIBHO-
BOCCTAHOBUTEIIbHBIX peaxkuuii B OpraHU4eCKOu XUMHUH.

CoBpeMeHHbIe NpeICTABJEHUS O XHUMHUYECKOM CTPOEHHH OpPraHUYecKHUX
BeutecTB. OCHOBHBIC HANpaBJIEHHS pa3BUTUA Teopuu ctpoeHuss A.M.bytieposa.

N3omepusa opraHnueckux BemecTB M €€ BUIbl. CTPyKTypHass H30MEpHS:



MEKKJIACCOBAsA, YIVIEPOJHOIO  CKEJIETa, IIOJIOKEHHs KpPAaTHOM CBS3M W
dbyHKIMOHANBHOU Trpynnbl. [IpocTpaHcTBeHHAs H30MEpHs: TeOMETpUYecKas U
ontuyeckad. [loHsATHE acMMMETpUYECKOrO ILeHTpa. buonorndeckoe 3HaueHUE
ONTUYECKON M30MepuU. B3anMHOE BIMAHME aTOMOB B MOJIEKYJIaX OpPraHUYECKHUX
BEUIECTB. DJEKTPOHHbIE A(P(PEKTh aTOMOB M ATOMHBIX TPyNI B OpPraHUYECKUX
Mosiekynax. MHAykinuoHHb 3(P¢heKT, MOJOKUTENbHBIA U OTPUILIATENIBHBIN, €ro
oco0eHHocTu. Me3zomepHbiit  3pdekT (3PdexT conpsikeHust), ero 0COOEHHOCTH.
JdemMoHcTpanum.

Komnexkuuu opraHnueckux BemIecTB (B TOM YHCIIE JICKAPCTBEHHBIX IMPENaparToB,
Kpacuresneii), MaTepuaioB (MPUPOAHBIX U CHHTETUUYECKUX KaydyKOB, TJIACTMACC U
BOJIOKOH) U U3JCNHHN M3 HUX (HUTEH, TKaHEH, OTACIOYHBIX MaTepuasioB). Mojaenu
monexkyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocrepxHeBble U 0O0BEMHBIC.
Mopenu oTTanKuBaHUS THOPHIHBIX OpOUTANEl C MOMOIILIO BO3AYIIHBIX IIAPOB.
B3aumopelictBue HaTpusi C OTAHOJIOM M OTCYTCTBUE B3aMMOJICHCTBUS C
TUATHIOBBIM 3QupoM. ONBITHI, MOATBEPXKAAIONINE HATWYUE (PYHKIMOHAIBHBIX
IPYI y COEAUHEHUI Pa3JIMYHBIX KJIACCOB.

JlaGopaTopHBbIii ONBIT.

NsroroBnenne ™Monaenel MOJEKYJd -  MPEACTABUTEIICH Pa3IMYHBIX KJIACCOB
OPraHUYECKUX COCITMHECHUU.

IIpakTH4yecKkue 3aHATHS.

OOnapyxeHue yriaepoja M  BOJOpPOJa B  OPraHUYECKOM  COCIMHECHHH.
Oo6napyxeHue ranoreHoB (mpoba belmnbuiTeitna).

1.2. IlpenesnbHbIe YII1eBOAOPOIBI.

I'omonoruveckuii psiax aakanoB. [lonsatue o6 yriaeBomopoaax. OcoOeHHOCTH
CTPOEHUS MPEEIBHBIX YTIIEBOAOPOIOB. AJIKAHBI KaK MPEACTABUTENN NMPEAECIbHBIX
YIIE€BOJIOPOJIOB. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI METaHa
U IPYTUX QIKAaHOB. [ omMomoruueckuii psan u uzomepus napapuno. HopmansHoe 1
pPa3BETBJICHHOE CTpOe€HUE yriuepoaHod uenu. HomeHknatypa aJIKaHOB U
AJKWIbHBIX 3aMecTuTesie. OU3nyecKkne CBOMCTBA AJIKAHOB. AJIKaHbI B MPUPOJE.

XuMnueckne cBoiicTBa ajqkaHoB. Peakunu SR-tumna: rajorenupoBanue (padoThbl



H.H.CemenoBa), HutpoBanue no KonosanoBy. MexaHu3M peakuuu XJIOPUPOBAHUS
anKaHoB. Peakuum peruapupoBaHMs, TOPEHHs, KaTAIUTHYECKOTO OKHUCICHUS
ankaHoB. KpeKuHI alkKaHOB, pas3NIW4YHbIE BUIbl KpPEKUMHIa, IPUMEHECHHE B
IPOMBIIIJIEHHOCTU. [IMpOnM3 M KOHBEpPCUsS METaHa, HM30MEpU3alUsA AJIKAHOB.
IIpumeHeHune u cnocoObI MOJy4YeHHsA aaTKaHOB. O0IacTU NPUMEHEHUS AJIKAHOB.
[IpoMbllIIEHHBIE CHOCOOBI TOJYYEHHS aJIKAHOB: MOJYYEHHE U3 MPHUPOAHBIX
UCTOYHUKOB, KpPEKUHI mapauHOB, TOJYyYE€HUE CHUHTETHYECKOro O€H3MHa,
razudukanus yris, THIAPUPOBaHHUE ajkaHOB. JlabopaTopHble cIOCOOBI MOTYUYEHUS
alKaHOB: cuHTe3 Bropia, qexkapOOKCHIMpOBaHUE, TUAPOIN3 KapOuIa altOMUHUS.
Hukiaoankanbl. ['OMOJOrMyYeckuil psa M HOMEHKIATypa LMKIOAJIKaHOB, HX
obmast ¢opmyna. [lonarue o HampspkeHUM LMK, M3oMepus IUKIOAIKAHOB:
MEXKJIaccoBasi, YIVIEPOAHOTO  CKejera, reoMmerpuueckas. llomydyenue u
¢u3nueckre CBOMCTBA ITMKJIOANKAHOB. XHWMHYECKHE CBONCTBA IMKJIOAJIKAHOB.
Cneunduka CBOWCTB IUKIOAIKAHOB C MallbIM pa3MepoM Iukia. Peakuun

IMPUCOCANHCHUA U PAAUKAJIBHOI'O 3aMCIICHH.

JdeMoHCcTpanuu.

Mogenu MoOJEKyl MeTaHa, Jpyrux aJIKaHOB, PA3JIMYHBIX KOH(pOpPMaIUi
IUKIJIoreKkcana. PactBopenue napaduaa B OCH3UHE U WCIIAPCHHUE PACTBOPUTENS U3
cmecu. IlnmaBmeHne mapaduHa W €ro OTHOIICHHE K Boje (pacTBOPUMOCT,
IJIOTHOCTh, CMaunMBaHue). Pa3geneHue cMmecu OCH3MH - BOJa C  ITOMOIIBIO
JIEUTENLHON BOPOHKH. [ 'OpeHne MeTaHa, mpomaH - OyTaHOBOM cMecH, mapaduHa B
YCIIOBHSAX M30BITKA M HEJIOCTAaTKa KUCIOpOJa. B3phIB cMecH MeTaHa ¢ BO3yXOM U
xJiopoM. BoccTaHOBIIGHHE OKCHIIOB TSDKENIBIX MeTa/uioB napaduHoM. OTHOIICHUE
IIUKIIOTEKCaHa K OpOMHOM BOJAC W  pPAacTBOPY IIepMaHTaHaTa  KaJws.
JlabopaTopHbIe ONBITHI.

N3rorosnenne mopene MOJIEKYJ aJIKAaHOB W TaJOT€HAIKaHOB. M3roroBieHue
napaMHUPOBAHHOW OyMaru, HCIBITAHWE €€ CBOWCTB: OTHOIICHUS K BOJE H
x)upam. OOHapyXeHHE BOJIbI, CaXXH, YTJIEKUCIOrO Ta3a B MPOIAYKTaX TOPEHUS
cBeur. O3HAKOMJICHHE CO CBOMCTBAMH TBEPJbIX mMapaduHOB: IUIABJICHUEM,

pacTBOPUMOCTBIO B BOJE€ M OPraHUYECKUX PACTBOPUTEISAX, XUMHYECKOU



WHEPTHOCTHIO (OTCYTCTBHEM B3aMMOJCHCTBUS C OpPOMHONM BOJOW, pacTBOpaMu
NepMaHraHara  Kaaus, TUOPOKCHAA  HAaTpusi W CEPHOM  KHCIIOTHI).
IIpakTHyeckoe 3aHsTHE.

[lonyyenne meTaHa W U3Y4YEHHE €ro CBOMICTB: TOpPEHHS, OTHOLIEHUS K OpOMHOMN
BOJIE ¥ PACTBOPY ITEPMAHIaHATA KaJIusl.

1.3. THiIeHOBBIE M IMEHOBBIE YIIEBOAOPOIBI.

I'omosiornyeckuii psii aJKEHOB. DJICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJIbl 3TUJIEHA U aJIKeHOB. ['oMosioruueckuil psia u oodmas hopmysa aaKeHOB.
N3omepus 3Tue HOBBIX YIJIEBOJAOPOAOB: MEXKKIACCOBAs, YIVIEPOJHOIO CKEJeTa,
NOJIOXKEHUSI KpaTHOM cCBsi3M, reomeTpuyeckas. OCOOCHHOCTH HOMEHKJIATYpPHI
STUJIIEHOBBIX YIJIEBOJOPOJIOB, HAa3BaHMs BaXHEHWIIMX paaukanoB. duznueckue
CBOMCTBA AJIKEHOB.

XuMHYecKHe CBOWCTBA AaJKEHOB. OIEKTPOPWIbHBIA XapakTep peakiuu,
CKJIOHHOCTb K PEaKUUsIM NPUCOCINHEHUS, OKUCIEHUS, onuMepu3anuu. [Ipasumio
MapKoBHHUKOBA U €ro 3JEKTPOHHOE 00OCHOBaHWE. Peakiuu rajoreHupoBaHMUS,
TUAPOrajOr€HUpPOBaHMs, THApATaUUH, TuapupoBaHus. Mexanusm AE-peaknuii.
[TonATHE O peakuusax noaumepusauuu. ['opeHue ankeHoB. Peakunu OKUCIEHUsS B
MSTKUX U KECTKHUX ycioBusX. Peakuus Barnepa u ee 3nauenue st oOHapyKeHus
HEIPEeIeIIbHBIX YIJIEBOAOPOJIOB, IIOJTy4YEHUS TJIMKOJIEH.
IlpumMeHeHHe W CHOCOOBI TMOJYy4YeHHMsI AJKeHOB. lVICmoyib30BaHUE BBICOKOU
PEaKIMOHHON  CHOCOOHOCTM aJKEHOB B  XHMUYECKOHW IPOMBIIICHHOCTH.
[Ipumenenne »sTwieHa W mponuieHa. IIpomblluieHHbIE CHOCOOBI MOTYyYEHUS
alKeHOB. Peaknum JeruapupoBaHus M KpekuHra ankeHoB. JlabGoparopHbie
CIIOCOOBI MOTYYEHUS ATKEHOB.

Aaxkaguenbl.  IloHdatne u knaccuukanus [IHEHOBBIX YIJIIEBOAOPOJOB 10
B3aMHOMY DAacCIOJIOKEHHIO KpaTHBIX CBsized B Mojekyne. OcobeHHOCTH
ANIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHHUS CONPSKEHHBIX TUEHOB. IlonsaTne o
T-DJICKTPOHHOW  cucteMe.  HomeHknaTypa ~ OUEHOBBIX  YIJIEBOLOPOIOB.
OCOOEHHOCTM XMMUYECKUX CBOWCTB COINPSIKEHHBIX JHEHOB KaK CJEICTBHE HX

3JIEKTPOHHOTO cTpoeHus. Peakuuu 1,4-npucoennnenus. [lonumepursanus QUeHOB.



CnocoObl  TONy4YeHUsT JAUEHOBBIX yriieBojgopoaoB: pabotel C.B.Jlebenena,
JNETUJIPUPOBAHUE ATIKAHOB.

OcHOBHBIC TOHATHS XHMHMHM BBICOKOMOJIEKYJSIDHBIX COeAHUHEHMH (Ha
npuMepe MNPOAYKTOB IMOJUMEPHU3AlMU AJIKEHOB, ANKAIMEHOB H HX
rajioreHnpou3BoAHbIX). MoHOMED, OJIMMED, PEAKIUs MOJTUMEPU3ALNHU, CTEIICHb
MOJIMMEPHU3ALINU, CTPYKTYPHOE 3BEHO. THIBI TMOJUMEPHBIX LENEW: JMHEHHBIC,
pa3BeTBiIEHHbIC, cliuThie. [IoHATHE O cTepeoperynsspHbIX nonuMmepax. [lomumepsl
TEPMOIUIACTUYHBIE M TepMopeakTuBHble. [IpencraBieHne o 1uiacTMaccax M
snacroMepax. IloMuATUIIEH BBICOKOTO M HU3KOTO JAaBJICHUS, €ro CBOWCTBA U
npuMmeHenue. Karanuzaropel [urnepa—Harra. [lonunponuneH, ero npuMeHeHNue
U CcBoHcTBa. ['amoreHcojaepkamue MOJUMEphl: Te(IJIOH, MOTUBUHIIXIOPHU/I.
Kayuyku narypanpHbiii u cuHTeTnueckue. Comonumepsl (OyTaaueHCTHPOILHBIN
Kay4dyK). Bynkanuzamus Kayudyka, pe3uHa u HOOHHT.
JdemoHcTpanumn

Mopgenn MOJIEKYJl CTPYKTYPHBIX M IIPOCTPAHCTBEHHBIX H30MEPOB aJIKEHOB U
ankaaueHoB. Komnekmusa «Kayuyk u pesunay. Jlemonumepusanus Kaydyka.
CryiieHre MIIEYHOTO COKa Kay4yKOHOCOB (MoJsiodasi, OJYyBAaHUMKOB, (UKyca).
JlaGopaTopHbIe ONbITHI.

OOnHapyxeHue  HeMmpeAeNbHbIX  COCIWHEHUH B  KEPOCHHE,  CKHUIUJApeE.
O3znakomiieHHe ¢ oOpasllaMH TMOJUATWICHA W ToJumnpomnuieHa. Pacmo3naBanue
00pa3IloB aJKaHOB U aJKEHOB.

IIpakTuyeckue 3aHATHS.

[lonyyenue oaTuieHa Jaeruaparaned STWIOBOrO cnupTta. B3anmmoneincrsue
ATHJIEHA ¢ OPOMHOM BOJOMW, pacCTBOPOM NepMaHTaHara kaivs. CpaBHEHHE TIIAMEHH
ATUJIEHA C TUIAMEHEM MpPeAeNIbHBIX YIIIEBOAOPOAOB (MeTaHa, MponaH-OyTaHOBOU
CMecCH).

1.4. AueTuiieHOBbIE YIJIEBOAOPOABDI.

I'omonoruveckuii psigi aaKUHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE

aleTUJICHA U IPYTUX aJIKUHOB. ['oMosiorudeckuit psia 1 obiast popmysa aJaKUHOB.



HomeHknarypa aneTuneHOBBIX YIJIIEBOAOPOAOB. HM3omepuss MeKKiaccoas,
YTIEPOIHOIO CKEJIETa, MOJOKEHHUS KPaTHOU CBS3H.

XuMHYecKHe CBOWCTBA W NpPUMeHeHHe AaJKHHOB. (OCOOEHHOCTH peakuui
IPUCOEAVHEHUS 110 TPOMHOM Yriepon - yriaepoaHou cBs3u. Peaxkums Kyueposa.
IIpaBuno MapKoBHHKOBA NPUMEHUTENBHO K auerwieHaM. [loaBuxHOCTE aToma
BoJopoAa (KUCJIOTHBIE CBOMCTBa alkuHOB). OKucIeHUWE alKuHOB. Peakuus
3enmuHCcKOro. llpuMeHeHHe aneTWIEHOBBIX YIUIeBOAOpoAoB. [lonuBuHMIALETAT.
Ionyyenune aaxkuHoB. [lonydyeHue ameTuieHa NMUPOIU30M METaHAa U KapOUIHBIM
METOAO0M.

JdeMoHCcTpanuu.

Mogenn Monekynbl aleTWiIeHa U APYrux ankuHoB. [lomyyeHue anetusieHa u3
KapOuaa Kaiblivsi, O3HAKOMJICHHE C (PU3NYECKUMH U XUMHUYECKHMMH CBOMCTBaAMU
alleTHJICHA: PACTBOPUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOJCHCTBHEM C OpPOMHOM
BOJIOM, pacTBOpOM TNiepMmaHranara kanus, coigssmu wMeau (I) u  cepeOpa.
JlaGopaTopHBbIii ONBIT.

N3rorosnenne moaenen MOJIEKYJI AJIKUHOB, HUX U30MEPOB.

1.5. ApomaTuyeckue yriieBoa0poOabl.

I'omosornueckuii psix apeHoB. beH3071 Kak mpeacTaBUTENb apeHOB. PasButue
npencTaBieHuid o crpoeHun OenH3ona. CoOBpEeMEHHbIE TMPEACTaBICHUS 00
ANIEKTPOHHOM ¥ TMPOCTPAHCTBEHHOM  CTpoeHuu Oenzona. OOpazoBaHue
apoMaTU4ecKod m-cucTteMbl. ['omomoru OeH30j7a, WX HOMEHKJIATypa, o0O0Imas
dopmymna. Homenknatypa mis Ju3aMelIEHHBIX MPOW3BOAHBIX OEH30Ja: OPTO-,
MeTa-, Iapa - paclojioKeHue 3amecturenieii. dusznueckne CBONCTBA apeHOB.
Xumuyeckue cBoiicTBa apeHoB. [lpumeps peaknuii  3JIeKTPOGUIBHOTO
3aMElIeHUs: TaJOr€HUPOBaHUS, aINKWIMpOBaHUS (kaTanuzatopbl Dpunens—
Kpadrca), wurpoBanus, cymnbbupoBaHus. Peaknuum  rugpupoBaHusS |
IpPUCOEANHEHUA XJI0pa K OeH30i1y. OCOOEHHOCTH XUMUYECKUX CBOMCTB TOMOJIOTOB
Oenzona. BzauMHOe BiMSHHME AaTOMOB Ha MpUMEpPE TOMOJOIOB AapEHOB.
OpuenTanus B peakuusix 3yekTpopuiabHoro 3amenienus. Opuentantsl I u I poxa.

IlpumeHeHue u moJjiyuyeHue apeHoB. [IpupoaHbie UCTOYHUKH apOMATHYECKUX



YIIE€BOAOPOJAOB. ApOMAaTH3alMs QJIKAaHOB W IUKIOAJIKAHOB. AJKWINPOBAHUE
OeH3oua.

JdemoHcTpanum.

[apocrepxHEBbIE W OOBEMHBIE MOJEIM MOJIEKYJ] O€H30jJa M €ro roMoJIOTOB.
Paznenenne cmecu OeH301 - BOJAa C TIOMOUIBIO JIETUTENBHOW BOPOHKH.
PactBopsitomass  cmocoOHOCT,  OeH30/a  (AKCTpakUMs ~ OpraHUYecKUuX |
HEOPraHMYECKUX BEIECTB OEH30JI0M K3 BOJHOTO pacTBopa Hoja, KpacUTENeH;
pacTBOpeHHEe B OEH30JI€ BEUIECTB, TPYJHOPACTBOPUMBIX B BOJE (Cephl, OCH30MHON
kucnothbl). ['openue Oenzona. OTHouieHue OeH307la K OPOMHOHM BOJE, PacTBOPY
nepmanranara kaiaus. [lonyuenune HuTpoben3ona. O3HaKoMIIeHHE ¢ PU3NYECKUM U
CBOMCTBaAMHU apOMAaTUYECKUX YTJIEBOJOPOJOB C HCIOJBb30BAHUEM PACTBOPHUTENS
«ConbBeHT». WM3roroBieHne W HUCHOJIb30BaHUWE MPOCTEHIIero mnpubdopa s
xpomatorpaduu. Ilonyuenue OeH3oia J1eKapOOKCUIMPOBAHMEM  OEH30IHOM
kucnotel. [lomydyenne u paccioeHue smynbcun OeHzona ¢ Bojoil. OTHOlIEHUE
6eH30J1a K OpOMHOI BOJIE ¥ pacTBOPY MepMaHTaHaTa KaJusl.

1.6. IIpupoaHble ICTOYHUKH YIJIEBOTOPOI0B.

Hedr1s. Haxoxnenwe B mpupojsie, coctaB U (U3WYECKHE CBOWCTBA HE(PTH.
TomnmuBHO - sHepreTudeckoe 3HaueHue HedTu. [IpombinuieHHas nepepaboTka
Heptn. PexkTuduxanus HePTH, OCHOBHBIE (QpakIMK ee pa3feieHus, HxX
UCIIONIb30BaHWe. BropuuHas mnepepaborka HedTenpoaykToB. PekTudukanus
Ma3zyTa IMpU YMEHBIIEHHOM JaBiieHud. KpekuHr HedTenpoaykToB. Pazmuunbie
BUJIbI KpekuHra, padotsl B.I'.IllyxoBa. M3oMmepu3zanus aakaHoB. AJTKUIMPOBAHUE
HENPeNeNbHBIX YIIeBOAOPOIOB. Pudopmunr HedTenpoaykToB. KauecTBo
aBTOMOOMJIBLHOTO TOTTMBA. OKTaHOBOE YHCIIO.

Ilpupoanblii 1 monyTHBI HeTsAHON ra3pl. CpaBHEHUE COCTaBa MPHUPOJHOTO U
NOMYTHOTO Ta30B, WX NPaKTHYECKOEe HCHoJib30BaHue. KaMeHHbI yrons.
OcHOBHbIE HampaBJ€HUS KCIOJB30BaHUS KaMeHHoro yrisa. KokcoBanue
KaMEHHOTO YTJisl, BaXKHEUIINE MPOAYKTHI 3TOTO MPOIECCa: KOKC, KAMEHHOYTOJIbHas
cMona, HaJcMmodibHas Boja. CoequHeHHUs, BbIIAEISEMble W3 KaMEHHOYTOJbHOMU

CMOJIBI. HpOIIYKTBI, IIOJIy4acMbIC U3 HEII[CMOJ'II)HOﬁ BOJBI. DKOJOTrMYECKUE aCICKThI



n00bluM,  mepepadOTKM M KCHOJb30BAHUSA  TOPIOYUX  HCKOIAEMBbIX.
JdemoHcTpanum.

Komnexuus «IIpupoaHbple HCTOYHMKHM YIJIEBOAOPOAOB». (CpaBHEHME NPOLIECCOB
ropeHuss HepTu U mnpupogHoro rasza. OOpa3oBaHue HEPTIHON TIIJIEHKH Ha
MOBEPXHOCTH BOJAbI. Karamutuueckuid KpeKUHr mnapaduHa (WM KEpPOCHHA).
JlaGopaTopHbIe ONbITHI.

OnpeneneHue HaIWYUS HENPEACNBbHBIX YIIIEBOJOPOAOB B OCH3MHE U KEPOCHHE.
PactBopuMOCTb pa3iuyHbIX HePTENpoAYKTOB (OEH3MHA, KEPOCHHA, AU3EIHHOTO
TOTUIMBA, Ba3enHa, napadunHa) Ipyr B Ipyre.

Crpoenune u kaaccupukanusi cnuproB. Knaccudukamuss COUpPTOB MO TUIY
YIA€BOJAOPOIHOTO paJMKana, YUCIY THAPOKCUIBHBIX TPyHNn M THUIy aToMma
yriaepoia, CBA3AHHOIO C  THAPOKCWIBHOM  TPYNIIOH.  ODJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE THUAPOKCUIBHON Tpynmnbl. BrusHue crpoenus
CHUPTOB Ha uUX (U3HUECKHE CBOMCTBA. MEXMOJEKYNIspHas BOJOPOAHAs CBA3b.
I'omonornueckuid psia  OPEeAENbHBIX OJHOATOMHBIX cHOUPTOB. HM3omepus wu
HOMEHKJIaTypa aJKaHOJIOB, MX 001as Gopmyra.

XuMHYecKHe CBOMCTBA AJIKAHOJOB. PeakiimoHHas COCOOHOCTh MpeeabHBIX
OJIHOATOMHBIX CIUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKHX
U HEOpTraHWYECKUX COeqUMHEHH, coaepxamux OH - rpymnmy: KUCIIOT, OCHOBaHUH,
aM(OTEpHBIX COCNMHEHWA (BOMBI, CHUPTOB). Peakuuu, MOATBEPKIAONTUE
KMCJIOTHBIE CBOWMCTBA CHUPTOB. Peakiuu 3amenieHus TMAPOKCUIBHOW TPYIIIBI.
MexMornekysipHasi JeTUApaTanus CHOUPTOB, YCJIOBHS 00pa30oBaHUS IMPOCTHIX
a¢upoB. CrnoxHbie 3PUPHl HEOPTAHUYECKUX U OPTraHUYECKUX KHUCIIOT, PEaKIuu
srepudukanuu. OKUCICHUE U OKHUCIHTEIBHOE JETUAPUPOBAHUE CIHPTOB.
Cnoco0bl mosyuyenuss cnuprToB. [‘maponus ranoreHankaHoB. ['maparanus
aJIKEHOB, YCJIOBHS €€ MpoBeAeHUs. BoccTaHOBIeHNE KapOOHUIBHBIX COCTUHEHUI.
OTtaesibHBIE TIPEACTABUTENH AJKAHOJOB. MeTaHOJ, €ro MIpOMBIIIJIEHHOE
NOJIyYEHUE M TPUMEHEHHE B TMPOMBIIUIEHHOCTH. buonoruueckoe aercTBue
MeraHosna. Crneuuduueckue  crocoObl  IMOJYYEHHMs  3TUJIOBOrO  CIMPTA.

duznonornueckoe AerCTBUE DTAHOJIA.



MHoroaromuble cnupThl. M3oMepuss U HOMEHKIaTypa NPEACTaBUTENIEH NBYX- U
TpeX- aTOMHBIX CHUPTOB. OCOOEHHOCTH XMMHMYECKHUX CBOMCTB MHOI'0OATOMHBIX
COUPTOB, MX KadyecTBEHHOe oOOHapyxeHue. OTaelbHbIE MPEACTABUTEINHN:
ATWJICHIJIMKOJb, TIUIEPUH, CIIOCOOBI UX MOJY4YEHUs, MPAKTUYECKOE MPUMEHEHUE.
®eHos1. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue ¢enona. B3aumuoe
BIMSHUE APOMATHYECKOTO KOJbLA W THUAPOKCWIBHOM TIpynibl. XUMHUYECKUE
cBoiicTBa (eHona kak (YyHKUUS €ro XHUMHUYECKOro crtpoeHus. bpomupoBanue
(denosa (kauecTBEHHAs peakIus), HATpOBaHKUE (MMKPUHOBAs KUCIOTA, €€ CBOMCTBA
U npumeHeHue). OOpa3oBaHME OKpALIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+.
IIpumenenue ¢benomna. [lonyuenue ¢denona B IIPOMBIIUIEHHOCTH.
JdemoHcTpanum.

Mopenu MoJieKyn CHOUpTOB W (eHoJIOB. PacTBOPMMOCTH B BOJI€ aJIKaHOJIOB,
ATWICHIJIMKOINS, ThuuepuHa, ¢eHona. CpaBHEHHE CKOPOCTH B3aHMMOJECHCTBUS
HATpUs C OSTAHOJIOM, IMPOIMAHOJIOM-2, 2-METWUJI- MPOMNAHOJIOM-2, TJIIHIIEPUHOM.
[lonyyenune OpomdTaHa u3 dTaHoNa. BeitecHeHue QeHona u3 (eHonsita HATPUS
yroiapHOM Kkuciotou. Peakmus ¢enona c  dopmanpaerugom. KadecTBeHHBIC
peakuuu Ha @eHos. 3aBUCUMOCTH PAaCTBOPUMOCTH (¢eHolla B BOJAE OT
TeMIiepatypsl. B3anMonelictBue ¢eHona ¢ pacTBOpoM Ieiaoun. Pacmo3HaBaHme
pacTtBopoB (eHoysiTa HaTpus W KapOoHaTa HaTpus (06apOOTaXk BBIIBIXa€MOTO
BO3/yXa WM JEWUCTBUE CUJBHOM KHUCIOTHI). Pacro3HaBaHue BOJHBIX PAacTBOPOB
¢dbeHoIa U TIUIepUHAa.

JlaGopaTopHbIe ONbITHI.

Pextuduxanus cmecu staHon - Boga. OOHapy eHHe BOJbI B a3€0TPONHON cMmecH
BOZbI X OTUIIOBOT'O CIIUPTA.

IIpakTuyeckue 3aHATHSL.

N3yueHue pacTBOPUMOCTH CHUPTOB B Bojae. OKHCIEHHE CHUPTOB Pa3IMYHOIO
CTpoeHHsI XpomMoBOHl cmechto. Ilomyuenue pudTHIOBOTO 3(upa. I[lonyuenue
rMuepaTa Meau.

1.8. Aapaeruabl 1 KeTOHBI.



I'omoJsiornyeckue psabl ajdbAeru0oB M KeTOHOB. [loHsATHE O KapOOHMIIBHBIX
COCIMHEHUAX. OJIEKTPOHHOE CTPOEHHUE KapOOHWIbHOU Tpynmbl. M3omepus u
HOMEHKJIaTypa ajdbAeruAoB U KeTOHOB. dusnueckue CBONHCTBA KapOOHMIBHBIX
COCMHECHUM.

XuMHYecKHe CBOMCTBA aJbJAerHI0B M KeTOHOB. PeakimoHHas crnocoOHOCTH
KapOOHWJIBHBIX COCAMHEHUN. Peakuuu OKUCIEHUS ajbIErua0B, Ka4eCTBEHHBIC
peakuud Ha alpJeruaHylo rpymnmny. Peakuuum noamkoHaeHcanuu: oOpa3zoBaHUE
(denonopopMalbAETUAHBIX CMOJ.

Ilpumenenne H mMoJiy4yeHHe KapOOHMJIBbHBIX coeAuHeHuil. IIpumeHneHue
alBJACTUIOB U KETOHOB B OBITY M MPOMBIIUICHHOCTH. AJBJIETUBI U KETOHBI B
npuponae (3pupHeie Macna, pepomonsbl). [lonyuenne kapOOHUIBHBIX COCAMHEHHM
OKHCJIEHUEM CIIMPTOB, TUApaTalueldl aJKUHOB, OKHUCJIEHUEM YIJIEBOAOPOAOB.
OtnenpHBIC TPEACTABUTEIN albJETH0B U KETOHOB, crielupruyecKue Crocoobl ux
MOJIy4YEeHUSI U CBOMCTBA.

JdeMoHCTpanum.

[apocrepxkHEeBbIE U OOBEMHBIE MOJETU MOJEKYJH albIeruJ0B U KETOHOB.
[TonyyeHne yKCyCHOroO ajbAE€ruaa, OKHUCJIEHUE JTaHOJa XPOMOBOM CMECHIO.
KauecTBeHHbIE peakiuu Ha aNbJACTUIHYIO TpYyIILY.
JlaGopaTopHble ONbITHI.

OkucneHue 3TaHoj]a B dTaHAIb PACKAJICHHONW MeaHoW mpoBosiokoi. ITomydenue
denonodopmManbaeruIHOTO MONAUMepa. Pacno3HaBaHue pacTBOpa aleToHa U
dopmanuna. Ilpaktmueckue 3aHsATHS V3ydeHHe BOCCTAaHOBUTEIBHBIX CBOKNCTB
aNbJICTUIOB: PEAKITUS «CepeOpsTHOTO 3epKajiay, BOCCTAHOBICHUE THIPOKCUIA MEIH
(II). B3aumogpeiicTBue hopmanpaeruaa ¢ rTuApoCyIbGUToM HATPHS.

1.9. Kap0oHoOBbI€ KHCJIOTHI M UX POU3BOAHBIE.

I'omonoruveckuii psig mpeaeJbHbIX OJIHOOCHOBHBIX KAaPOOHOBBIX KHCJIOT.
[Torsitue o KapOOHOBBIX KHUCIOTAX W WX KilacCUPUKANMSA. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCWIBHOM Tpymmbl. ['OMOIOrHMYecKUid psl

npcacjabHbIX OJHOOCHOBHBIX Kap6OHOBI>IX KHCJIOT, X HOMCHKJIATypa U U30MCPHA.



MexMoIeKyIsIpHble BOJOPOAHBIE CBSI3M KapOOKCHJIBHBIX I'PYII, MX BIUSHUE Ha
(u3nueckre cBocTBa KAPOOHOBBIX KHCIIOT.

XuMH4YecKHe CBOHCTBA KAapOOHOBBIX KHMCJOT. Peakuuu, WUIIOCTpUPYIOLIUE
KHCJIOTHBIE CBOMCTBAa M MX CPAaBHEHUE CO CBOMCTBAMM HEOPTaHUYECKHUX KHCIIOT.
O6pazoBanne (HYHKIIMOHATBHBIX MPOU3BOJHBIX KapOOHOBBIX KHCIOT. Peakuuu
sTepuPuKali. AHTUAPUIBI KAPOOHOBBIX KUCIOT, UX MOJYyYEHUE U MPUMEHEHUE.
Cnoco0b1 mosty4yeHusi KapOOHOBBIX KUCJIAO0T. OTae/bHbIC NPEACTABUTEIN U UX
3HayeHne. OOume crnocoObl TMOMY4YEHUsS: OKHCIEHUE aJIKaHOB, AaJIKEHOB,
NEPBUYHBIX CHOUPTOB, albJeruaoB. BakHeiliuve mnpeiacTaBuTenn KapOOHOBBIX
KUCJIOT, UX OHOJIOTHYecKas poib, creluduueckre crocoObl MoIyYeHus, CBOMCTBA
U T[PUMEHEHUE MYPaBbMHOW, YKCYCHOM, NAJIbMUTUHOBOW U CTEapUHOBOM;
AKpWIOBOM M  METAaKpPWIOBOM; OJIEMHOBOW, JIMHOJEBOM U  JIMHOJEHOBOM;
I11aBeJIEBOM; OCH30MHOM KHUCIIOT.

Caoxunble 3¢pupbl. CTpoeHHE U HOMEHKJIATypa CI0KHBIX 3(QUPOB, MEKKIACCOBAS
u30MepHsi ¢ KapOOHOBBIMH KHUCIOTaMU. CIOCOOBI MOJTYYEHUSI CIOXKHBIX d()HUPOB.
OO6paTuMOCTh peakiuu dTepuduKanul U (aKTopbl, BIUAIOINIMNE HA CMEIICHHE
paBHoBecusa. OOpa3oBanue CilOXHBIX monudhupoB. [lonusTUnenrepedranar.
JlaBcaH Kak NpeICTaBUTENb CUHTETUYECKUX BOJIOKOH. XUMHUYECKHE CBOMCTBA U
IPUMEHEHHE CIIOKHBIX 3(PHUPOB.

Kupbl. XKupel kak crnoxHbie 3¢Qupbl rauiepuHa. KapOoHOBbIE KHCIOTHI,
BXOJSIIIIME B COCTAB JKHPOB. 3aBUCHUMOCTh KOHCHUCTEHILIMHM JKUPOB OT UX COCTAaBa.
XUMHYECKHE CBOWCTBA  KUPOB: THUAPOJIM3, OMBUICHUE, THAPHUPOBAHUE.
buonoruyeckas ponb KUPOB, UX HCIOJIB30BAaHUE B OBITY M MPOMBIIUICHHOCTH.
Conu  kapOoHOBBIX KHEJOT. Mputa.  CrnocoObl  TONYyYEeHHS  COJCH:
B3aUMOJICHCTBHE KAapOOHOBBIX KHUCJIOT C METaJJIaMH, OCHOBHBIMU OKCHIAaMH,
OCHOBAHUSIMM, COJISIMH; IIEJIOYHON THAPOIU3 CIOXKHBIX 3(QUPOB. XUMHUYECKHUE
CBOICTBA COJI€l KapOOHOBBIX KHCIOT: TMAPOJIM3, PEAKIMH HOHHOIO OOMEHa.
Mpbna, cymHOCTh MoOMOIIEro JelcTBusi. OTHOIIEHHE MblIa K JKECTKOM BOJIE.
Cunretnyeckue momtue cpencrsa - CMC (aeTepreHtsl), UX NPEUMYIIECTBA U

HEOOCTAaTKH.



JdeMoucTpaumum.

3HaKOMCTBO C (UBUYECKUMHU CBOMCTBAMM BaXHEHUIIUX KapOOHOBBIX KHUCIIOT.
Bosronka OeH30iHON KHUCIOThL. OTHOUIEHUE Pa3IUYHbIX KapOOHOBBIX KHUCIOT K
Boge. CpaBHenne pH  BOIHBIX pPAacTBOPOB YKCYCHOM M COJITHOM KHCIIOT
OIMHAKOBOU MoJsipHOCTH. [loiydeHHe TMPUATHO MAXHYIIETO CJIOXKHOTo 3dupa.
OTHoO1IEHNE CIMBOYHOIO, IMOACOJIHEYHOI'0, MAIIMHHOTO MACENl M MaprapuHa K
OpoMHOI BOJIE u pactBopy IIepMaHraHaTa KaJINS.
JlaGopaTopHbIe ONbITHI.

B3anmopeiictBue pacTtBopa YKCYCHOM KHMCJIOTBI C MarHueéM, OKCHUIOM LHHKA,
ruapokcuom skenesa (I1I), pactBopom kapOoHata Kamus M cTeapara Kajus.
O3zHakomileHHEe ¢ 00pa3namMu CI0XKHBIX 3(¢upoB. OTHOLIEHUE CIOXKHBIX 3(PUPOB K
BOJIC U OpPraHUYECKHUM BellleCTBaM. BpIBeleHUE >XUPHOrO TMSATHA C IMOMOUIBIO
coxHOTrO0 3¢upa. PacTBOpUMOCTH )XKHPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIAX.
CpaBHeHME MOIOUIUX CBOMCTB x034iicTBEHHOro Mbl1a U CMC B kecTKOUW BoJe.
IIpakTH4YecKkue 3aHATHS.

PactBopuMoOCTh pa3nuuHbIX KapOOHOBBIX KHCIOT B Boje. B3aumopeiicTBue
YKCYCHOM KHCIIOTHI ¢ MeTauiamu. [lomydeHue M30aMHIOBOTO 3pupa YKCYCHOM
KUCJIOThl. CpaBHEHHE CTENEHU HEHACHIIIEHHOCTH TBEPAOTO U KUAKOIO KUPOB.
Owmbuienue xupa. [lonydeHue Mblila ¥ U3y4EHHE €r0 CBOWCTB: MEHOOOpA30BaHMS,
peakiuii FOHHOTO OOMEHa, THAPOIJIN3a, BBIICJICHUS CBOOOIHBIX KUPHBIX KUCIIOT.
1.10. YraeBoasl.

IlonssTne 00 yraesomax. Kuaccudukamuss yrimeBogoB. MoHo-, 1au- #
MIOJIMCAaXapU/Ibl, MPEICTABUTENM KaXXI0M IPYMIIbI YIJIEBOAOB. bronornyeckas posib
YTJIEBOJOB, UX  3HA4YCHUE B JKU3HA  4YeJOBEKa W o01iecTna.
Monocaxapuabl. CTpoeHHE U ONTHYECKas H30MEpHUsi MOHOcaxapuaoB. Hx
KJaccu(UKAIMs MO YUCIy aTOMOB yriepoja W MPHUPOe KapOOHWIBLHON TPYIIIIHI.
@opmyner Oummepa u Xeyopca IS U300paXEHUS MOJIEKYJI MOHOCAXapHIIOB.
OtHecennie MoHOcaxapuaoB K D- u L-psay. Baxueiiiine npeacTaBUTeId MOHO3.
I'moko3a, crpoeHue ee MOJEKydbl W (u3HuecKkue CcBoicTBa. TayTomepus.

XUMHYECKHE  CBOWCTBA  TUIFOKO3BI: PEAKIMHA MO  aJlbJCTHUJAHONW  TpYIIIe



(«cepeOpsiHOTO  3€pKana», OKUCIEHUE Aa30THOM KHUCJIOTOM, THIPUPOBAHHUE).
Peakiuu rioko3pl KaK MHOTOATOMHOTO CHHUPTa: B3aUMOJEHCTBUE TJIIOKO3BI C
ruapokcuom meau (1) mpu xkomMHaTHON TemmepaType W HarpeBaHuM. Pa3ianuHble
TUTIBI  OpoXXKeHUs  (COMPTOBOE, MOJOYHOKHUCIOE). ['1oKo3a B mpupoje.
buonoruyeckas poiab U NPUMEHEHHE TIIIOKO3bl. PPYyKTO3a KaK M30MEp TIHOKO3bI.
CpaBHEHUE CTPOEHUSI MOJIEKYJIbl U XUMUUYECKUX CBOMCTB IIIOKO3bI U (DPYKTO3BI.
O®pykroza B mpupoAe U ee Ouosornuyeckass poib. IlenTo3sl. Pubosza wu
ne30Kkcupubo3a  Kak IpeICTaBUTENU anbaoneHTo3. CTpoeHHe MOJEKyl.
Mucaxapuapl. Crpoenue aumcaxapunoB. C(Crnoco®  COYJIGHEHHS  LIUKIIOB.
BoccranaBnuBaromyie M HEBOCCTAHABIMBAIOIIME CBOMCTBA JAMCAXapHIOB Kak
cielncTBUe couiieHeHus: 1ukiaa. CTpoeHWe M XHMHYECKHE CBOWCTBAa Caxapo3bl.
TexHonornyeckue OCHOBBI MPOM3BOJICTBA caxapo3bl. JlakTo3a M ManbTo3a Kak
U30MEPHI Caxapo3bl.

Hoaucaxapuapl. OOmee crpoenue nonucaxapuaoB. CTpoeHHE MOJIEKYJIbI
KpaxMmajla, aMuwiIo3a M aMWIonekTuH. (Pu3nuecKkue CBOWCTBAa Kpaxmaya, €ro
HaXO0’kKJIeHUE B MPUPOE U Ouosoruyeckas poiib. I mukoreH. XumMuueckue CBOMCTBa
kpaxmasa. CTpoeHHME BIIEMEHTApPHOIO 3BEHA LEJUIIOJIO3bl. BiMsiHME CTpoeHHs
HOJMMEPHOM I1lenu Ha (U3MYECKUe U XUMUYECKHE CBOMCTBA LEJUIIOIO3bI.
['aponus 1enrono3bl, 00pa3oBaHUE CIIOXKHBIX 3(QUPOB C HEOPraHUYECKUMHU U
opraHuyeckuMu kuciotamu. IToHATHE 00 MCKYCCTBEHHBIX BOJOKHAX: alleTaTHOM
menke, BUcko3e. HaxoxaeHue B mpupoje M OMONOrMyYecKas poJib IIEJITHOJIO3bI.
CpaBHEHHE CBOMCTB Kpaxmajsa U LEJIII0I03bI.

JdemoHcTpanum.

OOpa3npl yriaeBonoB W wm3Aenuii w3 HuX. [lomydenwe caxapata Kalblusi U
BBIJICJIEHUE CaXapo3bl U3 pacTBOpa caxapara KajiblMs. B3anMoaeicTBre IIIFOKO3bI
¢ GyKCHHCEPHUCTON KHUCIOTOM. OTHOIIEHHE PAaCTBOPOB Caxapo3bl U MalbTO3bI K
Cu(OH)2 npu HarpeBanun. O3HaKOMIICHUE ¢ (PU3NUSCKUMHU CBOMCTBAMH Kpaxmasa
u nemwnonosdsl. HaOyxanwe wemmono3sl M Kpaxmana B Boge. Ilomydenue
TPUHHUTpATa LEJUTI003bl. KoJeKys BOJIOKOH.

JlabopaTopHbIe ONBITHI.



O3HakoMiieHHEe C (PU3MYECKMMM CBOWCTBAMHU TJIIOKO3bI (amTedHas YIaKOBKa,
tabnetku). KucnoTHelii rHUApoNHM3 caxapo3bl. 3HAKOMCTBO ¢  oOpasiamu
nonucaxapuoB. OOHapyKeHHE KpaxMalia ¢ MOMOIIbI0 KaueCTBEHHON peakiuu B
Mmene, xjebe, Horypre, MaprapuHe, MaKapOHHBIX U3ACIHSAX, KpyIax.
IIpakTHyeckue 3aHATHSA.

Peakius  «cepeOpsiHOrO 3epkajia» TIIIOKO3bl. B3ammonencTBue TIIIOKO3bI C
ruapokcuom mean (II) mpu paznuusbix Temneparypax. JleficTBUE aMMHUayHOTrO
pacTBopa okcuaa cepebpa Ha caxapo3dy. OOHapyXeHHE JaKTO3bl B MOJIOKE.
JlecTBue Hioa Ha Kpaxmal.

1.11. AMHHBI, AMMHOKHCJIOTHI, 0€JIKMH.

Knaccupuxkanmuss u usomepusi amuHoB. [lonstue 00 amunax. IlepBuunsie,
BTOPUYHBIE M TpeTUuHble aMuHbl. Kiaccupukanus amMuHOB TI0 THUIY
YIIE€BOJOPOJHOIO paguKalla U YUCIy aMUHOTPYII B MOJIEKyJe. ['oMonornyeckue
pPAIbI TIpPEACNbHBIX amu(aTHYeCKUX W apoOMaTUYECKUX AaMHUHOB, H30MEPHUS U
HOMEHKJIATypa.

XuMHn4eckne CBOMCTBA AMHHOB. AMUHBI KaK OPraHMYECKHE OCHOBaHMS, HX
CpaBHEHHE C aMMHUAKOM U JPYTMMH HEOPTaHUYECKUMH OCHOBaHUSIMH. CpaBHEHHUE
XUMHYECKUX CBOMCTB anu(paTUYeCKUX W apoMaTHUecKux amMuHOB. OOpazoBaHUe
aMuJI0oB. AHWIMHOBBIE KpacuTenu. IIoHSATHE O CHUHTETHYECKUX BOJIOKHAX.
[Tonnamuapl ¥ NOJMAMUIHBIE CUHTETUYECKUE BOJIOKHA. [IpumeHenue w
MOJIYYEHHUE AMHUHOB. [Tomyuenue AMHUHOB. PaboTsr H.H.3unwuHa.
AMHUHOKHUCJIOTHI. [ToHSATHE 00 aMUHOKHMCIOTaX, WX KIacCU(UKAIUSI U CTPOCHUE.
Onrtuueckass  u3oMepus  o-aMUHOKUCIOT. HomeHkiiatypa  aMHUHOKHCIOT.
JIBOMICTBEHHOCTh  KUCJIOTHO-OCHOBHBIX CBOMCTB AMHUHOKHUCIOT U €€ IPUYUHBI.
bunonsapusie nonsl. Peakiuun xonaeHcauuu. [lentunnast cBsizb. CUHTETHYECKUE
BOJIOKHA: KarpoH, sHaHT. Knaccudukarus BomokoH. [lomydenne aMMHOKUCIIOT, UX
npuUMeHEeHHE ¥ Ononorndeckast QyHKIIHS.

beaku. benkn kak npupoaneie noauMepsl. IlepBuunas, BTopudHas, TpeTUUHAA U
YETBEPTUYHAA CTPYKTYpbl OenkoB. DuOpwinsipHble U rI00yIsIpHBIE OEJKHU.

XUMHUYECKHUE CBOMCTBA OEJIKOB: rOpeHUE, ACHATYypallus, THAPOIN3, KaUueCTBEHHbIE



(uBeTHbIE) peakuuu. buonorndeckne QyHKIMM O€NKOB, UX 3Ha4YeHHE. benaku kak
KOMMOHEHT nuiu. [IpoGrema OENKOBOrO TOJOAAHUS M IYyTH €€ pEIICHUS.
JdeMoHcTpanuu.

du3nuecKue CBOMCTBA METUJIAMHUHA: arperaTHoe COCTOSIHHME, LIBET, 3arax,
OTHOLIEHHWE K Boje. lopeHne w™MeTtwiamuHa. B3anmoneucTBue aHWIMHA U
METWJIAMHUHA C BOAOM W KuciaotaMu. OKpallMBaHWE TKaHEW AaHUJIMHOBBIMU
kpacurensamu.  OOHapyxeHue  (QYHKIHMOHAJIBHBIX TPYII B  MOJEKyJIax
aMuHOKuCIOT. Heutpamuzanus menoun aMUHOKUCIOTOW. Heurpamuszamus
KHUCJIOTBI AMHHOKHCJIOTOM. PacTBopeHnue u OCaXJCHUE OEJKOB.
JlaGopaTopHbIe ONbITHI.

N3roroBrneHne MIapoCTEPKHEBBIX M OOBEMHBIX MOJIENIEd M30MEPHBIX aMUHOB.
PactBopenne 6enkoB B Bojie M uUX koarynsinus. OOHapyxkeHHne Oelka B KypUHOM
SINIIE ¥ MOJIOKE.

IIpakTuyeckue 3aHATHS.

OO6pazoBanue coseli aHwinHa. bpomupoBanue anwivHa. OOpa3zoBaHue cojei
rinuHa. [lonmydyenne menHod comu raunuHa. [lenatyparnus Genka. L[BeTHbIe
peaKIuu OCKOB.

1.12. A3orcoaep:kamue rerepouukianyeckue coeauHeHus. HykieuHoBble
KHMCJIOTBI.

HykiienHoBble KHCIA0TbI. HyKIIEMHOBBIE KHUCIOTHI KaK MPUPOJIHBIE MOJIHMEPBHI.
Hykneotuasl, ux crtpoenue, npumepbl. AT® u AJID, ux B3auMornpeBpalicHue 1
posib 3Toro mpouecca B npupoae. Ilonstue JIHK u PHK. Crpoenue IHK, ee
NepBUYHAs W BTOpWYHas cTpykrypa. Paborer @.Kpuka wu J[.Yorcona.
KommnementapHocts  a30TucThix ocHoBaHuil. Permkanusa JJHK. Ocobennoctu
ctpoenusi PHK. Tunbt PHK u ux 6uonornveckue gynkiuu. [lonsitue o TpondaHoM
kojie (komone). buocuHTes Oenka B JKMBOM KieTke. ['eHHas WHXXEHEpUS W
OMOTEXHOJIOTHAI. TpaHcreHnsie dbopMbI pacTeHun u KABOTHBIX.
JdeMoHCTpanIuu.

Mogenn MONEKyJd BaXXHEUIIMX TeTepOUUKIOB. KoJuleKnus reTeponuKInyecKux

coenquHeHu. [lelicTBUE pacTBOpa NHUPHUAMHA HA WHAUMKATOp. B3ammoneincrsue



NUpUINHA € CcoJiiHOM KkucinoTol. Mogens Momekynsl JIHK, nemoncTpanus
MPUHIIMIIA KOMIUJIEMEHTAPHOCTH a30TUCTHIX OCHOBaHMM. OOpas3ibl MNPOTYKTOB
MUTAaHUS U3 TPAHCTEHHBIX (DOPM pacTeHUI U )KUBOTHBIX. JIekapcTBa U mpemnaparsl,
U3rOTOBJICHHBIE  METOJaMM  TE€HHOM  WMHXKEHepUM U OHMOTEXHOJIOTHHU.

JlaGopaTopHblii ONBIT.

N3roroBnenne  OOBEMHBIX W IIAPOCTEPKHEBBIX  MOJEIEH  a30TUCTHIX
reTepOIMKIIOB.

1.13. buoJsiornyecku aKTUBHbIE COeTUHEHUSI.

®epMmenThl. [loHstne o QepmMeHTax Kak O OHOJOTMYECKHMX KaTaau3aTopax
O0enkoBoit mpupoabl. OCOOEHHOCTH CTPOSHHUSI M CBOWCTB B CpaBHEHUU C
HeopraHnueckuMu kartanuzatopamu. Kmaccuduxanus depmentoB. OcoOeHHOCTH
CTPOCHHS U CBOMCTB (DEPMEHTOB: CEJIICKTUBHOCTh U 3(P(HEKTUBHOCTh. 3aBUCUMOCTh
aKTUBHOCTH (pepMEHTOB OT Temmeparypsl © pH cpensl. 3HaueHue GpepmMeHTOB B
OMOJIOTHUY U TPUMEHEHUE B IPOMBIIILIIEHHOCTH.

Butamunbl. [lonarue o Butamunax. Mx knmaccudukanus u o6o3nauenune. Hopma
notrpebiiennss BUTaMUHOB. BomopactBopumbie (Ha npumepe BuTamuHoB C,
rpynnsl B u P) u xupopactBopumbie (Ha mpumepe ButamMuHOB A, D u E).
ABHUTaMHUHO3BI, TUNEPBUTAMUHO3bI M THUIIOBUTAMHHO3bI, WX NpOodHIaKTHKA.
I'opmonbl. [loHsiTHE O TOpMOHAX Kak OWOJIOTHUECKH AKTHUBHBIX BEIECTBAX,
BBIMIOJHSIOMIUX ~ AHAOKPUHHYIO DETYISAIHUIO >KU3HEACSITEIBHOCTH OPTaHU3MOB.
Knaccudukamms  ropMOHOB:  CTEpOMIbI,  MPOU3BOAHBIE  AMHHOKHCIOT,
TIOJIUTICTITUIHBIE U OEJTKOBbIE TOPMOHBI. OTAENbHBIC MPEICTABUTEIU: dCTPAJAHOI,
TE€CTOCTEPOH, UHCYJIUH, aJIpEHAJIUH.

JlekapcrBa. [loHsATHE O JeKapcTBaX KaK XMMHUOTEPANEBTUYECKHX Mpernaparax.
Kparkue ucropuyeckre cBeieHUs] 0 BOSHUKHOBEHUU U PA3BUTUHU XMUMHUOTEPANUHU.
['pynmer  nexapcTB: cynabhaMuabl (CTPENTONH), AHTHUOMOTHKY (TICHHUIIMILINH),
AHTUINUPETUKU (acClUpUH), aHAJIbIeTUKU (aHANBIMH). MeXaHu3M JeicTBUS
HEKOTOPBIX JIEKAPCTBEHHBIX MpPEenapaToB, CTPOCHUE MOJEKYJ, MPOTHO3UPOBAHUE

CBOMCTB Ha OCHOBE aHajln3a XHUMHUUYECKOTO CTpOCHHUA. AHTI/I6I/IOTI/IKI/I, ux



KJaccuduKaius mo CTPOCHUIO, TUIY U CIEKTPY JAeUcTBUsA. be3omacHbie criocoObl
MIPUMEHEHMUS, JTI€KapCTBEHHBIE ()OPMBI.

JdeMoHcTpanuu.

CpaBHenue ckopocTH pasnoxenus H202 mon geiictBuem ¢depMeHTa Karalia3bl U
Heoprannueckux katanuzatopoB: KI, FeCl3, MnO2. OO6pa3upl BUTaMUHHBIX
npenapatoB. IlonmuBuramunsl. Wmmtoctpauuu — Qororpaduii  KUBOTHBIX €
paznuuHbIMUA (opMaMH aBUTAaMUHO30B. [lnakat ¢ m3o0pakeHUEM CTPYKTYPHBIX
dbopmyn scTpaanona, TECTOCTEpOHA, aJipeHanuHa. B3anmoneiicTBre aapeHanvna ¢
pactBopom FeCl3. benkoBasi mpuposa UHCyJIMHA (IIBETHAs peakius Ha OCJKH).
[Tnakatel wiam komorpamMMmbl ¢ GopMynamMu amuja CyJdb(paHUTOBONH KHUCIOTHI,
quruApodoaueBoi M JIOKHON AUTHIAPOGOIHEBON KUCIOT, OCH3WINCHUIIUIIINHA,
TeTpaIluKINHA, IIeOTaKCuMa, aclIUpUHA.

JlaGopaTopHbIe ONBITHI.

UcnbiTanue pacTBOPUMOCTH aJpe€HAIMHAa B BOAE M COJSIHOW KHCJOTE.
Oo6napyxeHue acrypuHa B TOTOBOM JIEKapCTBEHHOMN dbopme.
IIpakTH4yecKkue 3aHATHS.

OO6napyxeHue BUTaMMHa A B MojcoyiHeyHOM Macie. OOHapyxkeHue BuTamuHa C
B s1010uyHOM coke. OmpenencHue BuTamMuHa D B priObeM XKUpe WIH KypHHOM
KenTke. JlercTBue aMuMIIO3bl CIIOHBI Ha Kpaxmall. JleliCTBHE HEruaporeHasbl Ha
METWICHOBbIA cuHUM. JlelicTBHME KaTana3bl Ha MEPOKCHJ BOAOPOJA. AHAIMU3
JEKAPCTBEHHBIX MPENapaToB, MPOU3BOJIHBIX CAIHMIIUIOBON KHUCIOTHL. AHAIN3
JI€KapCTBEHHBIX MpenapaTos, MIPOU3BOIHBIX n-aMuHO(EHOMA.
2. O0masi ¥ HeOpraHu4YecKast XuMHus.

2.1. Xumusi — HayKa 0 BellecTBaXx.

CocTraB BemecTrBa. XuMmuueckue dieMeHThl. (CnocoObl  CyIIECTBOBAHUS
XUMHYECKHX JJIEMEHTOB: aTOMBI, MPOCTHIE W CIOKHBIE BeHleCcTBa. BemlecTBa
MOCTOSIHHOTO M MEPEMEHHOI0 COCTaBa. 3aKOH IOCTOSHCTBAa COCTaBa BEILIECTB.
BemiectBa  MOJNEKYyISIPHOTO H  HEMOJIEKYJISPHOTO ctpoeHusi. CrocoOwl

OTOOpakeHUsT  MOJIEKYJ:  MOJIEKYJSIpHbIE M CTPYKTYpHbIE  (DOpMYyIIbI;



IapOCTEP)KHEBBIE U MaclITaOHble TpocTpaHcTBeHHble (CTioapra - bpuriebda)
MOJEIN MOJIEKYIL.

HN3mepenne BemecrBa. Macca aTOMOB M MOJIEKYJI. ATOMHas €IWHMIIA MAaccChl.
OTHOCUTENBHBIE aTOMHAass M MOJEKyIspHas Maccbl. KoinuecTBo BelecTBa u
€IUHULBI €r0 U3MEPEHUA: MOJb, MMOJb, KMOJIb. Hucino Aorajapo. MomspHas
Mmacca.

ArperaTHble COCTOSIHMA BellecTBa. TBepaoe (KpuUCTAUTMYECKOe U aMmop(dHOE),
KUJKOE U ra3000pa3HOe arperaTHhle COCTOSIHUS BEllecTBa. 3aKOH ABOraJpo U €ro
cinenctBus. MonspHblii  00beM  BEIIECTB B ra3000pa3HOM  COCTOSIHHH.
OObenMHEHHbIM Ta30BbId 3aKOH W ypaBHeHue MenaeneeBa—Kianeiipona.
Cmecu BemecTB. Paznuuusi MeXIy CMECSIMU U XUMUYECKUMHU COEIUHEHUSIMMU.
MaccoBas " oObeMHas JIOJIH KOMIIOHEHTOB CMECH.
JdemoHcTpanum.

OnbIThI, WUTIOCTPUPYIOIINE 3aKOH COXpaHEHUs Macchl BemecTB. Habop monenei
aToMOoB M Mouiekyn. Hekoropsle BemiecTBa kKoiauyecTBOM B 1 Monb. Mopenb
MOJIIPHOTO 00BEMa Ta30B.

IIpakTH4yecKkue 3aHATHS.

N3roroBnenne monenel MOJIEKYJT HEKOTOPBIX OPraHMYECKUX U HEOPraHUYECKHUX
BemiecTB. OuncTKa BemecTB GUIBTPOBAHUEM M TUCTHILIANKUEH. OYUCTKA BEIIECTB
MIEPEKPUCTATITU3ALUCH.

2.2. Ctpoenne aToma.

ATOM — cJI0KHasi 4YacTuua. JloKa3aTenbCTBa CIIOKHOCTU CTPOEHMS aroMma:
KaTOJHBIC U PEHTTECHOBCKUE Jy4yH, PoTOd(D(PEKT, paTnoaKTUBHOCTD, DIEKTPOIIU3.
[Inanetapuas wmogens aroma D.Pesepdopma. Ctpoenme atoma mno H.bopy.
CoBpeMeHHbIE NPEACTaBIECHUS O CTpoeHuH aroma. KopmyckyiaspHO-BOJIHOBON
Jyajau3M 4acTULl MUKpPO- MUpa.

CocrtaB atoMmHOro sigpa. HykinoHbl: IpOTOHBI U HEUTPOHBI. MI30TOMNBI M HYKIIUIBIL.
Y CTONYHUBOCTH SITIED.

DJIeKTpOHHAsE 000J104Kka aTomMoB. [loHATHEe 00 »>JIEKTpPOHHON opOuTaIu u

ANEKTpOHHOM oOJsiake. KBaHTOBBIE umMcliia: riaaBHOe, opOuTalibHOE (ITOOOYHOE),



MarHuTHOE€ M CHOUHOBOE. PacmpenenieHre HJIEKTPOHOB IO JHEPreTHUECKUM
YPOBHSIM, TOAYPOBHAM M OpOUTAISIM B COOTBETCTBUU C MPUHIIUIIOM HAUMEHbIIIECH
sHepruu, npuHiunoM llaynu u mpaBunom ['yHaa. DineKTpoHHBIE KOH(MUTYypalun
aTOMOB XMMUUYECKHX 3JIEMEHTOB. BalleHTHbIE BO3MOKHOCTH aTOMOB XHMHUYECKUX
AJIEMEHTOB. DJICKTPOHHAs Kiaccu(UKAIMg XMMHYSCKUX IJIEMEHTOB: s-, p-, d-, f-
AJIEMEHTHI.

JdeMoHcTpanuu.

dotorpdext. Monenu opburtaneir pa3nuaHON GOPMBI.

JlabopaTOpHBbIi ONBIT.

HaGnronenne CrnexkTpoB HMCIYCKaHUST W TOTJIOMICHUS COCAMHEHUN XHUMHUYECKHX
AJIEMEHTOB C MTOMOIIBIO CIIEKTPOCKOTIA.

2.3. Ilepuoamueckmii 3akoH wu Ilepuogmyeckas cucreMa XUMHYECKHX
yiemenToB J[.U.MenneseeBa.

OTkpbITHE NMepPUOTUIECKOro 3aKO0HA. [IpeanochLIKy: HAKOTJICHHE
dakTonoruueckoro marepuaina, pabotel npemmectBeHHUKOB (M.B.JleGepeiinepa,
A.D.lllankyprya, JIx.A.Hetonennaca, JI.LFO.Metiepa), chezn xumukoB B Kapicpyo,
auyHocTHBIe  kadectBa  J[.M.MenaeneeBa. Ortkpeitue J[.M.MeHaeneeBbM
[lepuoanueckoro 3aKkoHa.

Ilepuoanuyecknii 3aK0H U cTpoeHue aroma. M3oronbl. COBpeMEHHOE MOHSITHE
XUMUYECKOT0  3JIeMeHTa.  3akoHomepHocTh I'.  Mo3mu.  CoBpemeHHas
dopmynupoBka Ilepuonuyeckoro 3akona. llepuogmdeckass cucremMa U CTPOCHHE
atoma. Ou3nyeckuil CMbICI MOPSAKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIIbI U
nepuona. llepuoguyeckoe HW3MEHEHHE CBOWMCTB AJIEMEHTOB: paguyca aroMa;
SHEPrUM  HMOHMU3ALMHU;  DJIEKTPOOTPULIATENIBHOCTH.  [IpUunMHBI  HM3MEHEHHS
METaJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB 3JIEMEHTOB B IpyINax U Mepuojiax, B
TOM uuciie Oonpmux W cBepxOonbmux. 3HaueHue llepuoanueckoro 3akoHa U
[Tepuoguueckoit cuctembl xumuudeckux osneMmeHToB J[.M.MeHnneneeBa s
pa3BUTHUSA HayKH u MOHUMAHMUS XUMUYECKOU KapTHUHbI MHpa.
JleMoHCTpaIMH.

Paznuunbie BapuaHThl Tabnuubl [lepuoguueckoid CUCTEMbl  XHUMHYECKHX



sanemeHToB J[.M.MenneneeBa. OOpas3upl MOpPOCTBIX BEUIECTB OKCUIOB U
rugpokcunos sneMeHTos Il nepuona.

JlabopaTopHbIii ONBIT.

CpaBHEeHHME CBOMCTB TMPOCTHIX BEUIECTB, OKCUJOB U THUAPOKCUIIOB 31eMEHTOB III
nepuo/a.

2.4. CTpoeHue BelecTBa.

ITousiTMe 0 XMMHMYECKOW CBSI3U. THUIBI XMMHUYECKUX CBS3€M: KOBAJICHTHAS,
MOHHAsl, METAJJINYECKasi U BOJOPOIHASL.

KoBanenTHass xuMuyeckasi cBsi3b. /[Ba MexaHu3mMa 0Opa3oBaHUS ITOH CBS3H:
OOMEHHBIN M JOHOPHO-aKIEeNTOPHbIA. OCHOBHBIC MapaMETPhl ATOTO THUIA CBSI3U:
JUTMHA, TPOYHOCTb, YIrOJI CBS3M WM BaJEHTHBIM yroja. OCHOBHBIE CBOWMCTBa
KOBQJEHTHOW  CBSI3U:  HACBIILIEHHOCTb, TMOJSIPU3ZYEMOCTb U MPOYHOCTb.
DNEeKTPOOTPHUIIATEILHOCTh U KJIACCU(PUKAIMS KOBAJCHTHBIX CBI3EH IO ITOMY
NpPU3HAKY: MOJIIpHAsg U HEMOJISIpHAs KOBaJCeHTHbIE CBA3U. [IONMSApHOCTH CBSI3U U
HOJIIPHOCTh MOJIEKYJbI. Croco® TepeKpblBaHUS AJIEKTPOHHBIX — opOuTaneil u
KjIaccuuKals KOBAJICHTHBIX CBS3€d 10 3TOMY IMPHU3HAKY: G- W T-CBS3M.
KpatHocTh KOBaJeHTHBIX CBsA3€H M KiaccH(UKAIUMS WX MO 3TOMY IMPHU3HAKY:
OJVHApPHBIE, TBOMHBIC, TPOMHBIC, MOJYTOPHBIC. THUIBI KPUCTAINIMYECKUX PEIIETOK
y BELIECTB C ITUM THUIIOM CBSI3U: aTOMHBIE U MOJICKYJIsIpHbIE. DuU3NUeCKue
CBONCTBA BEILIECTB c STUMU KPUCTAJUIMYECKUMHU pelLIEeTKaMHu.
Honnas xumu4yeckasi ¢Bs3b. KpailHuil cilydyail KOBAJIECHTHOM MOJIIPHOW CBSI3H.
Mexanu3m o0pa3oBaHUsI HOHHOUM CBsI3U. VMOHHBIE KPUCTANIMYECKUE PEIICTKH U
CBOMCTBA BEUIECTB C TAKUMH KPUCTAILIAMM.

MeTtajinyeckass XuMu4eckass cBfi3b. OcCOOBIM THI XHUMHYECKOH CBS3H,
CYLIECTBYIOIIHUM B METAJUIaX U CIUIaBax. E€ OTIIMYMSA U CXOACTBO C KOBAJIEHTHOU U
MOHHOW  cBsi3amu.  CBOMCTBAa  METaJUIMYECKOM  CBSI3UM.  MeTalumdeckue
KPUCTAJUIMYECKUE PEIIETKA W CBOMCTBA BELIECTB C TAaKUMHU KPHUCTAJLUIAMMU.
BonopoaHasi xumuyeckasi cBsi3b. MexaHu3Mm oOpa3oBaHHUs TakoW cBs3u. Ee
KJIaccu(UKaUs: MEXKMOJICKYJISIpHAsE U BHYTPUMOJICKYJISIPHAST BOJOPOHBIE CBSI3U.

MonekyIsipHble KPUCTAINIMYECKUE PEUIETKH I 3TOro Thmna CBsi3n. dusndeckue



CBOMCTBA BELIECTB C BOJOPOJHOW CBA3BIO. buonornueckas poib BOJOPOIHBIX
CBSI3€l B OpraHM3allii CTPYKTYp OuomnonuMmepoB. EauHas mpupoma XUMHUECKUX
CBSI3€H: HAIMYME PA3JIMYHBIX TUIIOB CBSI3€M B OJHOM BEIIECTBE, NEPEXOJ OAHOIO
THUIIA CBA3U B APYIOM U T.II.

Kommiiekcoo0pa3oBanue. [TousiTue 0 KOMIJIEKCHBIX COCMHECHUSIX.
Koopaunanmonnoe 4uciao KoMIUIEKCOoOOpa3zoBareis. BHYTpEeHHssI M BHEIIHSS
chepa xomriiekcoB. HomeHkiIaTypa KOMILIEKCHBIX coeluHeHuil. Ux 3HaveHwue.
JdeMoHCcTpanuu.

Mojenu MOJEKyJ pa3IMuyHOW apXUTEKTypbl. MoJenu W3 BO3AYIIHBIX IIAPOB
IPOCTPAHCTBEHHOTO PACIOJIOKEHUsT Sp-, SP2-, SP3- ruOpuaHBIX opOuTaje.
Moaenu KpUCTaINIMYECKUX PEMIETOK pa3nudHoro tumna. Moaenu monekyn JHK u
Oenka.

JlaGopaTopHble ONBITHI.

B3aumopelicTBUe MHOrOATOMHBIX CIMPTOB C benuHroBoOM AKHUJIKOCTBIO.
KauectBennbie peakiiuu Ha noHbl Fe2+ u Fe3+.

2.5. Iloaumepsl.

Heopranmyeckune mosmmepsnl. [lomuMepsl - mpocThie BelIECTBA C ATOMHOWU
KPUCTAJUIMYECKON PEIIETKOM: aJJIOTPONHbIE BHUJIOM3MEHEHHUs yriiepoaa (anmas,
rpadut, KapOuH, (QyuiepeH, B3aUMOCBSA3b THOpUIM3AIMKA OpOUTalie y aTOMOB
yriaepojaa ¢ MPOCTPAHCTBEHHBIM CTPOCHUEM AJJIOTPOMHBIX MOAU(UKALINI); CelieH
U TEJULYp LENOYEeYHOro crpoeHud. [lomumepsl — ClI0KHBIE BEUIECTBA C ATOMHOM
KPUCTAJUIMYECKOM PEIIETKOM: KBapl, KpeMHe3eM (AMOKCUIHBIE COEIUHEHUS
KpEMHUsS), KOPYHA (OKCHJI aJlOMUHUS) U aJFOMOCUJIMKATHI (ITOJIEBBIC IIMATHI,
CI0Ja, KaoiluH). MuHepanbl u ropHble mnopoabl. Cepa IUIacTUYECKas.
MuHepanbHOE€ BOJIOKHO — acOecT. 3HadyeHHWE HEOPTaHMYECKUX MPUPOTHBIX
MOJIMMEPOB B (POPMUPOBAHUHM OJHOM M3 TEOJIOTHYECKUX O000J0ueKk 3eMianm —
JTUTOCHEPHI.

Opranudeckne mojuMepbl. CriocoObl X MOTYUYEHHUS: PEAKIIUU TTOJTMMEPU3AIUU
u  peakuuu  nojukoHaeHcauuu. CTPyKTypbl  MOJUMEpPOB:  JIMHEHUHbIE,

Pa3BETBIEHHBIE W  NPOCTPAHCTBEHHbIE. CTPYyKTYypHpOBaHUE  IOJIUMEPOB:



BYyJIKAHM3ALUs Kay4yKOB, nyoneHue OEeJIKOB, OTBEpXKJACHUE
MOJIMKOHICHCAIIMOHHBIX TToNMMepoB. Kiaccudukaius moammMepoB Mo pa3audHbIM
MpU3HAKaM.

JdemoHcTpanum.

Konnexkuuun mmactMacc, Kay4ykoB, BOJIOKOH, MHUHEPAJOB M TOPHBIX TOPOI.
MuHepanbHOe BOJIOKHO — acOecT — U u3lenus U3 Hero. Mojend MoJIeKyl
oenkos, JIHK, PHK.

JlaGopaTopHbIe ONbITHI.

O3HakoMyieHHe ¢ O0Opa3llaMHM IUIACTMAacC, BOJIOKOH, Kay4yKOB, MHUHEPAJOB H
ropubix mopoa. IlpoBepka mmiacTMacC Ha JIEKTPUUYECKYHO MPOBOJAUMOCTD,
roproYecTh, OTHOIICHME K pacTBOpaM KHCIIOT, IIeJIoueld ¢ OKHCIUTENCH.
CpaBHeHHE CBOMCTB TEPMOPEAKTHBHBIX W TEPMOIUIACTUYHBIX IJIaCTMAcC.
[Tonyuenune HUTEH U3 KaPOHOBOW WJIU JIABCAHOBOU cMOJIbl. OOHapyXKeHue XJiopa
B MTOJIMBUHUIIXJIOPU/IC.

2.6. IlucnepcHbie CHCTEMBI.

IlonsiTne o nucnepcHbIX cucremax. Kiaccuduxamusi AMCIEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperaTHOTO COCTOSIHUS AUCIEPCUOHHOW Cpelbl U JUCIEPCHOMU
¢a3sbl, a TakKe Mo pa3- Mepy UX YacTull. [ pyOoarcepCHbIE CUCTEMBI: IMYIbCUU U
cycneH3uu. TOHKOIUCIIEPCHBIE CUCTEMBI: KOJUTOUAHBIE (30U U T'€IN) U UCTUHHBIE
(MOJIEKYJIIpHBIE, MOJICKYJIIPHO-HOHHBIE H  HOHHBIC). Oddexr Tunmans.
Koarymsus B KOJUIOUJIHBIX ~ pacTBOpax. Cunepesuc B TeNsX.
3HayeHMe JUCHEPCHBIX CHCTEM B JKHBOWI M HEXKUBOW mpupoae H
NMPAKTUYeCKON KNU3HM 4eJIOBeKAa. DOMYIbCUM U CYCHEH3UH B CTPOUTEIIbCTBE,
NUIIEBOM W MEIUUMHCKOW IPOMBIIUIEHHOCTH, KOCMETHKE. buosornueckue,
MEJUIMHCKAE U TEXHOJOTMYECKHE 30JM. 3JHAUEHUE Tejied B OpraHu3aluu KUBOU
Marepuu. buonorumyeckue, MNHILEBbIE, MEIULUHUHCKHAE, KOCMETHYECKUE Tellu.
Cunepes3uc kak (akTop, ONPEAENSIIONUNA CPOK TOJAHOCTH MPOAYKIUH Ha OCHOBE
reneir. CBepThIBaHWE KpPOBH KaK OWOJIOTHYECKHH CHHEpPE3WC, €ro 3HaudeHUe.
JleMoHCTpaIMH.

Buapl nucnepcHbIX CHCTEM M UX XapakTepHble npu3Hakd. [IpoxoxneHue iyua



CBETa 4epe3 KOJUIOMJHbIE W HUCTUHHBIE pacTBOpbl (3pdexT Tunpans).
JlaGopaTopHbie ONbITHI.

[Tonyuenue cycnenszuu cepbl U kaHudonu. [lomydeHue sMyabCUU pacTUTEIBHOTO
macia u Oenzona. llomyuenue 3oma kpaxmana. [lonyuenue 3075 cepbl U3
TUOCYJIb(haTa HATPHSL.

2.7. XuMHn4ecKue peakumu.

Kaaccupuxanuss XMMHYECKHX pPeaKkUuil B OPraHM4YecKOM U HEOPraHMu4eCKou
xumun. [loHatue o xumuuecko peakuuwu. Peakuum, waynime 0e3 H3MEHEHUS
KaueCTBEHHOI'O COCTaBa BELIECTB: aJUIOTPONM3alMs U u3omepusauus. Peakuuu,
UIYIIUE C U3MEHEHUEM COCTaBa BEILECTB: MO YKCIY U XapaKTepy pearupyromux u
oOpa3yroluxcsi BelmecTB (pa3ioKeHUs, COCIWHEHHUs, 3aMelleHusi, oOMEeHa); I0
U3MEHEHUIO CTETICHEH OKHUCIICHUS YJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
U HE OKHCJIHMTEIIBHO - BOCCTAHOBUTEIBHBIE PEAKIMH); MO TEIUIOBOMY 3P (DEKTy
(9K30- U PHAOTEpMHYECKUE); 1O (pa3ze (roMO- M reTepOTreHHBIC); IO HAIPaBICHUIO
(oOpatuMble W HeOOpaTMMbIE); 1O  HKCIOJB30BAHMIO  KaTalu3aTropa
(KaTaTUTUYECKUE M  HEKaTAIUTHYECKHE); 10 MEXaHu3My (paJuKalbHBIE,
MOJIEKYJISIpHBIE U HOHHBIE).

BeposiTHOCTH NpPOTEKAHMS XMMHUYECKHUX Ppeakuuid. BHyTpeHHAS sHeprus,
SHTaJbIUA. TermmoBod d3¢PdEeKT XuMUYecKuX peaknui. TepMoxXxuMHuUecKue
ypaBHeHus. CTaHmapTHas SHTAIbIHUS peakiuil U oOpa3oBaHMs BEIIECTB. 3aKOH
I""'N.I'ecca u ero cieacTBusi. JHTPOIHUS.

Cxopoctb xumMudeckux peakumi. [lonarue o ckopoctu peakiuid. CKOpOCTb
rOMO- U TE€TEPOTr€HHOW peakiuu. JHeprusi akTuBauuu. DakTOphl, BIUSIOIIME HA
CKOpPOCTh XUMHUYECKON peakuuu. [Ipupona pearupyromux Bemects. Temmeparypa
(3akon Banr—Iodda). Konmentpamus. Karamuzatopel ¥ Karamus: ToMO- U
reTEPOr€HHBbINA, UX MEXaHU3Mbl. DEPMEHTHI, NX CPABHEHUE C HEOPraHUYECKHUMU
KaTajln3aTopaMu.  3aBUCUMOCTb  CKOPOCTHM  pEaklUMil  OT  IMOBEPXHOCTHU
CONIPUKOCHOBEHMS PEArnpyOIINX BEIIECTB.

O0paTumMocTh XMMHYECKHX peakuuil. XuMu4eckoe paBHoBecHue. [loHaTue o

XHUMHYCCKOM PaBHOBCCHH. PaBHOBecHEIE KOHOCHTpAaIuH. I[I/IHaMI/I‘-IHOCTB



XUMUYECKOT0 paBHOBecus. DakTopbl, BIUSIONIME HA CMENIEHHWE PAaBHOBECHS:
KOHIIGHTpalusi, JaBieHue, Temneparypa (mpuHuun Jle [Tatenbe).
JdeMoHcTpanuu.

[IpeBpamenue kpacHoro ¢ocdopa B Oenblid; KUCIOPOaa B 030H. Mojenu OyTaHa
u u3obOyrana. [lonydyenuwe kuciaopona M3  MEPOKCHAA  BOJIOPOAA U BOJBI;
neruaparanus dtanoina. [enouka npespamenuit P — P205 — H3PO4; cBoiicTBa
YKCYCHOM KHCIIOTBI, peaklMH, UAylIue ¢ o0pa3oBaHUMEM OCajKa, ra3a U BOJbI;
CBOICTBAa METAJUIOB, OKHCIICHME albJieTuAa B KHUCIOTY U CHOUpPTa B ajbAETHU/I.
Peakiiuu ropenusi; peakiuy 3HA0TEPMUUECKUE HA MPUMEPE PEAKIINU PA3I0KCHUS
(oTaHONA, KAJIMIUHOM CenuTphl, OMXpomMaTa aMMOHMS) W DK30TEPMUYECKHE Ha
npuMepe peaxkiui coenuHeHus (oOecuBeyrBaHUE OPOMHOM BOJBI U PacTBOpA
NepMaHraHarta Kajausl STUJICHOM, TallleHhe U3BECTH U JIp.). BzaumopaencTBre 1uHKa
C pacTBOpaMH COJISSHOW W CEpPHOM KHCIOT MPU Pa3HBIX TeMIleparypax, pasHbIX
KOHIEHTPALMSIX COJITHOW KHCIOTBI; pPAa3joKeHHE TMEpPOKCHAA  KUCIOpoJa C
nomonislo okcuaa mapranua (IV), karamassl cbIporo msica U CbIporo KapTodens.
BaumoneiicTBue 1HUHKA pa3iMYHON MOBEPXHOCTH (MOPONIKA, MBUIMA, TPAHYI) C
KHCIIO- ToH. Mopens «kunsuiero ciosi». CmenieHne paBHoBecus B cucteme: Fe3+
+ 3 CNS— «— Fe(CNS)3; ombUieHHE XKHUPOB, pEaKIUH dSTepUDUKAIUH.
3aBUCHUMOCTb CTENIEHHU 3JIEKTPOJIUTUYECKON NHCCOUMALNUA YKCYCHOM KHCIIOTBHI OT
pazbapnenusi. CpaBuenue coiictB 0,1 H pacTBOpoB cepHON M CEPHUCTON KHUCIOT;
MYpaBbUHOW M YKCYCHOM KHCJIOT, THAPOKCUAOB  JIUTUSA, HATpUsl U Kajusl.
JlaGopaTopHble ONbITHI.

[lonyuenne Kuciopojga pasioKeHUEM NepoKCcUIa Bojopoga W (Win)
nepMaHraHara kanus. Peakuuu, uaymue ¢ oOpa3oBaHMEM OCaJKa, ra3a Wid BOJAbBI
JUISl OpPTaHUYECKUX U HEOPTaHUYECKUX KUCIOT.

2.8. PacTBOpHI.

IHonsitue o0 pactBopax. PU3NKO-XUMUYECKAs! TPUPOJIa PACTBOPEHUS U PACTBOPOB.
B3anmopelnictBue pacTBOpUTENE M PACTBOPEHHOTO BewlecTBa. PacTBOpMMOCTH
BemecTB. CrnocoObl BBIPAKEHHS] KOHIICHTPAI[MM PacTBOPOB: MaccoBas 10

PaCcTBOPEHHOI0 BEIIECTBA (IIPOLIEHTHAS ), MOJISIPHASI.



Teopust 31eKTPOJINTHYECKON AUCCONMANMU. MexaHu3M NHMCCOLMAlUU BELIECTB
C pa3JIMYHBIMU TUMAMHU XUMHUYECKUX CBsI3€H. BKIla pyCCKHMX yYEHBIX B pa3BUTHE
MPEACTAaBICHUM 00 SIEKTPONUTHYECKOU nuccounanui. OCHOBHBIC TMOJIOXKEHUS
TEOPUU  BJIEKTPOJUTHYECKON  auccouuanuu. CTeneHb 3JIEKTPOIUTAYECKOU
auccoumanv M (akTopel ee 3aBUCUMOCTH. CHUIIbHBIE M CPEIHUE DJIEKTPOJIUTHI.
Hucconmanuss Bonabl. Bopopoanslii mnokasarens. Cpena BOIHBIX PacTBOPOB
ANEKTpOAUTOB. Peakuun oOMeHa B BOJHBIX pacTBOpax dJEKTPOJUTOB.
I'maposan3 kak oOMeHHbIH mpouecc. HeoOpaTuMblil ruapoian3 OpraHMYEeCKUuX U
HEOPraHWYECKUX COCJAMHEHUN M €ro 3HAYCHUE B MPAKTUYECKOW AEATEIbHOCTHU
yenoBeka. OOpaTumslil ruaponu3 coneid. Ctynenyatsii rugponuns. [Ipaktuyeckoe
NpUMEHEeHHe THuaposin3a. [Haponu3 opraHMdYecKux BemecTB (O€IKOB, >KUPOB,
yIJ€BO/OB, MOJUHYKICOTHAOB, AT®) u ero OHUOJOrMYecKoe W MPAKTUUYECKOE
3Ha4YECHHUE. OMbL1eHNE KUPOB. Peakuus aTepUPUKAIUH.
JdeMoHCcTpanuu.

CpaBHEHUE  BJIEKTPONPOBOAHOCTH  PACTBOPOB  BIEKTpPOJaUTOB. CMmemieHue
paBHOBECHUS TUCCOIMAIINY CJIa0bIX KUCIOT. MHAUKATOPHI U U3MEHEHHE UX OKPACKU
B pa3HbiX cpenax. CepHOKHCIbIE M (EepMEHTATUBHBIA TUIPOIU3 YTIEBOOB.
['unponus kapboHATOB, CyIb(ATOB M CHIMKATOB IIEJTOYHBIX METAJIJIOB; HUTPATOB
CBHHIIA (I1) 50051 [IMHKa, XJIOpHUJa aMMOHWUSL.
JlaGopaTopHbIii ONBIT.

Xapaxkrep IUCCOLMALMY PA3JIMYHbIX THIPOKCUIOB.

IIpakTH4eckoe 3aHsTHE.

[IpurorosiieHne pacTBOPOB Pa3JIMYHBIX BUAOB KOHIECHTPALUU.

2.9. OxuCINTENbHO-BOCCTAHOBHUTE/IbHbIE PeaKIUU. JJIEKTPOXHUMHYECKHE
NPOLECCHI.

OKHCIUTETBHO-BOCCTAHOBUTEIbHbIE peaKkuum. Crenenn OKHCJIEHUS.
BoccranoButenn u okuciaurenu. OKUCIEHHE W BOCCTaHOBJIEHUE. Baxuelue
OKHCJIUTENN M BOCCTAHOBUTENIH. BOCCTaHOBUTENBHBIE CBOMCTBA METAIIOB —
MPOCTHIX BEWECTB. OKUCIUTENBHBIE U BOCCTAHOBUTEBHBIE CBOMCTBA HEMETAILIIOB

— IMPOCTBHIX BCHICCTB. BoccTranoBuTenbHBIE CBOMCTBA BCIICCTB, O6pa3OBaHHI>IX



AJeMEHTaMHM B HU3IIEH (OTpULIATENIbHOM) CTENeHU OKHUCIeHUsl. OKUCIUTENbHbBIC
CBOMCTBa BEIECTB, OOpPa30BAaHHBIX JJIEMEHTAMH B BBICIICH (TOJOXUTEIHLHOMN)
cTerneHu OKuciieHus. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BEILIECTB,
00pa3oBaHHBIX  d3JIEMEHTAMHU B  MPOMEKYTOUHBIX  CTEMEHAX  OKHUCIICHHUS.
Knaccupuxkanuss OKHCIUTENBHO-BOCCTAHOBUTEIbHBIX peakuuii. Peakuun
MEXKATOMHOTO U MEXKMOJIEKYJISIPHOTO OKHUCIICHUSA-BOCCTAHOBJIEHUs. Peakuun
BHYTPUMOJIEKYJISIPHOTO OKHUCJIEHHS-BOCCTAHOBIICHUSI. Peakuum CamMOOKUCIICHUS-
CaMOBOCCTAHOBJICHHSI  (AUCIPONOPIIMOHUPOBAHUS).  MeETOIbl  COCTaBJICHUS
YPaBHEHUN OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peaKuil. MeToJ 3JIE€KTPOHHOTO
Oamanca. BnusHue cpenpl Ha MPOTEKAHHE OKHUCIUTEIBHO-BOCCTAHOBHUTEIIHHBIX
MPOIIECCOB.

XuMHuYeCcKre MCTOYHUKHM TOKA. DJEKTPOJHbIC MOTEHIMANBL. Pl cTaHAapTHBIX
ANIEKTPOJHBIX TMOTCHIIUATIOB (JIIEKTPOXUMHUYCCKUM PsJi HAMPSIKEHUH METaJUIOB).
lanpBaHWueckue HIEMEHTHl W  HpUHOUNBI UX  paborel.  CocraBlieHHE
raJlbBAaHMYECKUX 3J1IeMeHTOB. O0Opa3oBaHue TralbBAHUYECKUX Map MPU XUMUYECKHUX
npoueccax. ['anbBaHMUECKHE HIIEMEHThI, NMPUMEHSEMbIE B IKU3HHU: CBUHIIOBAs
aKKyMyJsiTOpHasi Oartapesi, HHKEIb-KaJMHUEBbIE OaTapeu, TOIUIMBHBIE AJIEMEHTHI.
JJIEKTPOJIN3 PACIUVIABOB M BOJAHBIX PacTBOPOB 3JIeKTPOJUTOB. IIponeccsl,
IPOUCXOASAIIME HA KaTOAE U aHOJE. YPABHEHUS SJIEKTPOXUMUUYECKUX IPOLIECCOB.
DNEeKTpoau3 BOAHBIX PACTBOPOB C MHEPTHBIMU 3JIEKTPOAAMU. DIEKTPOJIU3 BOJHBIX
pacTBOPOB C pacTBOPUMBIMHU  3JeKTpojgamu. [IpakTuyeckoe mNpUMEHEHUE
3JIEKTPOJIN3A.

JdemoHcTpanum.

BoccranoBnenue auxpomara kanus HMHKOM. Boccranosnenne okcuaa meau (II)
yIJIeM U BOAOpPOAOM. BoccTaHOBieHHME AuXxpomara Kajaus 3THUIOBBIM CIUPTOM.
OkucnutenbHble CBOMCTBA a30THOW KHUCIOTHI. OKHUCIUTENbHBIE CBOWCTBA
auxpoMara Kanus. [adbBaHMYECKHME SJIEMEHTbl M OaTapeilku. IEKTPOJIH3
pactBopa xsopuna meau (II).

JlabopaTopHbIe ONBITHI.



B3aumopeinictBue MeTa/ulOB C HEMETaUIaMH, a TaKXXe C pPacTBOpaMH COJIEM U
pacTBOpaMu KHUCJIOT. B3auMoIencTBHE CEPHOM M A30THOW KHUCIOT C MEIBIO.
OxucnurenbHble CBOMCTBA IEPMAaHTraHaTa KaJIMs B Pa3JMYHBIX Cpelax.

2.10. Kaaccudpuxanus BELIECTB. IIpocTeie BeleCTBA.
Kaaccupuxanus Heopranuveckux BemiecTB. [[pocTeie M CIOKHBIE BEIIECTBA.
Oxcunpl, ux knaccupukauus. ['mapokcuabl (OCHOBAaHMS, KUCIOPOACOAEpPKALIUE
KUCTIOTHI, aM(oTrepHble TUAPOKCUAbI). Kucnotel, nx knaccudukanus. OcHoBaHUS,
ux knaccupukamus. Conu cpeaHue, KHUCIble, OCHOBHbIE M KOMILJIEKCHBIE.
Metaniasbl. [lonoxxeHne MeTaqIoB B MEPUOJAMYECKOW CHCTEME UM OCOOEHHOCTH
CTpPOEHHMSI MX aTOMOB. lIpocThie BemiecTBa — METAJUIBI: CTPOCHHE KPHUCTAILUIOB U
MeTajinyeckas XuMuueckas cBs3b. O0ume (Qu3anyeckue cBOMCTBA METAIOB U MX
BOCCTAHOBHUTEJIbHBIE CBOMCTBA: B3aUMOJAECHCTBHE C HEMETAIaMU (KUCIOPOAOM,
rajoreHamu, cepoi, a30TOM, BOJOPOAOM), BOJOM, KUCIOTAMH, paCTBOPaMHU COJIEH,
OpraHMYeCKUMHU  BelIECTBaMM  (CIIUPTaMM,  rajoreHajkaHaMu, (HEeHOJIOoM,
KHACJIOTaMH), meiaodaMu. OKCUABI U THAPOKCUIBI METAIIIIOB. 3aBUCUMOCTh CBOWCTB
TUX COEAMHEHHMHM OT CTENEHEW OKHCIECHHsS METAUIOB. 3HAYEHHE METaIOB B

IMpupoAc U ’)XU3HU OPTaHHU3MOB.

Koppo3uss  meramsoB. Ilonatue  koppo3un. XuMHYECKass  KOPPO3HS.
DOnekTpoxuMuueckas koppo3us. CrocoObl 3allUThl METAJIOB OT KOPPO3HH.
O6mme cnoco0bI MOJYy4eHUsI MeTaLI0B. MeTauibl B npupojie. Metamnyprus u
€e BHJbI: TUPO-, TUAPO- U IJIEKTPOMETAJUIYprusi. DJEKTPOJIHU3 PaCILUIaBOB H
pacTBOPOB  COEAWHEHHM  METAUIOB U €ro  MPAKTHYECKOE  3HAYCHHE.
HemeTaubl. [lonoxenne HemeTamwioB B [leproandeckoit cucteme, 0COOCHHOCTH
CTPOCHHUS WX  aTOMOB. JJEKTPOOTPHUIATEIbHOCTh.  biaropojHbie  Ta3bl.
DJIEKTPOHHOE CTPOCHHUE aTOMOB OJIarOPOJHBIX Ta30B M OCOOCHHOCTH HUX
XUMHUYECKMX W (U3NYECKUX CBOMCTB. Hemeranmnmbel — mpocThie BemiecTtBa. Mx
aTOMHOE U MOJICKYJISIpPHOE CTPOCHHE HX. AJUUIOTPONHUsA. XHUMHUYECKHE CBOWCTBA
HeMeTa/uioB. OKHCIUTENbHBIE CBOWCTBA: B3aUMOJICMCTBHE C MeETaJlaMH,
BOJIOPOJIOM, MEHEE DJCKTPOOTPUILIATCIBHBIMM  HEMETaUIlaMH, HEKOTOPBIMH

CJIO’KHBIMH BCIIICCTBAMHM. BoccranoBuTenbHbIE CBOMCTBAa HEMETAJJIOB B pCaKknmAaAx



¢ (GTOpOM, KUCIOPOJOM, CJIOKHBIMU BEIIECTBAMU — OKUCIUTEISIMU (230THOU U
CEpHOU KHUCTIOTaMu U Jp.).

JdemoHcTpanum.

Komnexkuuss  «Knaccudukanuss HEOPraHMYECKUX  BEHIECTB» UM 00paslibl
npencrapureneit kiaaccon. Komnekuus «Knaccudukanus opraHu4ecKuX BEIIECTBY
U 00paslpl MpeicTaBUTENed KiaccoB. MoJenu KpPUCTAUIMYECKUX PEIIETOK
metaiioB. Komekuuss MeTauioB €  pa3HbIMU  (PU3WYECKUMH CBOWCTBAMH.
B3aumopelictBue auTHS, HaTpUsi, MarHusk U Kele3a C KUCIOPOJOM; IEJIOYHBIX
METaJIIOB ¢ BOJAOM, ciupTaMu, (DEHOJIOM; IIMHKA C PACTBOPaMU COJITHOW U CEPHOM
KHCJIOT; HaTpUs C CEpOH; aJlOMHHHMS C HOJOM; JKejie3a C PAaCTBOPOM MEIHOTO
KYIOpOoca; aJlOMUHUS C paCTBOPOM e€AKoro Hatpa. OKCUIbI U THAPOKCHUIBI XpOMa.
Koppo3us MeranioB B 3aBUCUMOCTH OT YCJIOBUM. 3aIIUTa METAIIIOB OT KOPPO3HH:
00pa3Ibl «HEPKABEEK», 3alIUTHBIX MOKPbITUMA. Kommekmus pya. DIeKTposu3s
pacTBOpOB coieil. Mojenu KpucTaNIMuecKHX penieTok iHoja, anMmasa, rpadura.
Annotporius  docdopa, cepbl, Kuciaopoaa. BzaumopneincTBue Bogopoaa €
KHUCIIOPOJIOM; CYpPhMBI C XJIOPOM; HaTpus ¢ WOAOM; XJIOpa ¢ pacTBOpOM Opomuzaa
Kajusi; XJOPHOW W CEpOBOJOPOJHON BOJbI;, oOeclBeUMBaHUE OPOMHON BOJIbI
STUJIIEHOM WJIH alleTUIECHOM.

JlaGopaTopHble ONbITHI.

O3HakomIleHHEe ¢ 00pa3IiamMu MpeCcTaBUTENCH KIIacCOB HEOPTAHHMUECKHUX BEIIECTB.
O3znakomiileHHe ¢ oOpasliaMH TPECTABUTENEH KJIACCOB OPTaHMYECKHX BEIIECTB.
O3nakomienue ¢ koyiekiued pya. I[lodmyueHuwe Kuciopoia UM €ro CBOMCTBA.
[lonyyenne Bomopoma u ero cBoicTBa. IlomydeHue TUIaCTUYECKOM CEPBI,
XUMHWYECKHUE CBOMCTBA CEepbl. B3anmMoaelCTBUE METAJIJIOB C pACTBOPAMH KHUCJIOT U
cosieir. CBOMCTBa yTJiIs: aJCOpOIMOHHBIC, BOCCTAHOBHUTEIIbHBIC. B3aumMopericTBue
[MHKA WM aJIOMUHHS C PACTBOPAMU KUCIOT U mienoyeid. OkpalivBaHue miaMeHu
KATUOHAMH IIEJIOYHBIX U IIEJI0YHO3EMEIBbHBIX METAIIOB.

2.11. OcHOBHBIE KJIACCHI HEOPraHMYECKHUX U OPraHUYEeCKHX COCJIMHEHUI.

Bonopounme COCANHCHHUSA HEMCTAJIJIOB. HonyquHe dMMHAKa 1 XJIOpOBOJAOpOaa



CUHTE30M M KOCBeHHO. Dusmueckue cBoicTBa. OTHOIIEHHE K BOJAE: KUCIOTHO-
OCHOBHBIE CBOMCTBA.

Oxkcuabl W aHrWAPUABI  KapO0OHOBBIX KkucaoT. HeconeoOpasyromme u
cosieoOpasyromue okcuibl. KucnoTHsle okcuabl, ux cBoiicTBa. OCHOBHBIE OKCHUIBI,
UX CBOMCTBAa. AM(OTEpPHBIE OKCHJIbI, UX CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCH/IOB
METAJJIOB OT CTETEHU OKHUCIEHUSA. AHTUAPUJIBI KaPOOHOBBIX KHUCIIOT KaK aHaJIOTH
KHCJIOTHBIX OKCUJIOB.

Kuciorsl opranmyeckne W Heopranmveckue. KuHCIOTBI B CBETE TeOpUHU
ANEKTPOJIUTUYECKON nucconranuu. KHciIoTel B CBETE€ MPOTOJIUTUYECKON TEOPHUH.
Knaccudukanus opraHudeckux M HeopraHudeckux kKucior. OOmme cBoiicTBa
KHCJIOT: B3aMMOJEHCTBUE OPTaHUYECKUX U HEOPTraHMYECKUX KUCIOT C METAJIJIAMH,
OCHOBHBIMU U aM(OTEPHBIMU OKCHIAMHU U THIPOKCUIAMHU, COJISIMU, 00Opa30oBaHUE
CIOXHBIX 3(prpoB. OCOOEHHOCTH CBOWCTB KOHIEHTPUPOBAHHON CEPHOM M a30THOM
KHCJIOT.

OcHoBaHusI opraHM4yeckue M Heopranmyeckme. OCHOBaHUS B CBETE TEOPUHU
ANEKTPOJIUTHYECKON aucconuanud. (OCHOBaHUST B CBETE€ MPOTOJIUTHYECKOU
teopun. Krnaccuduxamuss oOpraHMYECKMX W HEOPraHUYECKUX OCHOBAHUM.
XUMHYECKHE CBOMCTBA IIEJIO0YE M HEPacCTBOPUMBIX OCHOBaHUM. CBoicTBa
OECKUCIIOPOIHBIX OCHOBAaHMI: aMMHUaKka U aMUHOB. B3anMHOe BIusiHUE aTOMOB B
MOJIEKYJIC AaHWUJINHA.

AM@oTepHble OpraHuYecKrue W HeOpraHu4veckue coeauHeHusi. AmdorepHbie
OCHOBaHHMSI B CBETE€ NPOTOJUTHUECKON Teopuu. AMQPOTEPHOCTh OKCHIOB H
TUAPOKCUIOB IIEPEXOJHBIX METAJUIOB: B3aUMOJECUCTBUE C KUCIOTAMHU U IIEJIOYaMHU.
Couu. Knaccudpukanus u XxuMu4eckue cBoicTBa cojeil. OCOOCHHOCTH CBOWCTB
COJIEW OPraHNYECKUX U HEOPTAHUYECKUX KUCIIOT.

I'eHeTn4yeckasi CBSA3b MEXKAY K/IacCaMH OPraHMYeCKHMX M HEOPraHU4YeCcKHX
coenuHeHu. [loHsATHE O TEHETHMYECKOW CBA3M W TEHETHYECKUX pAIaxX B
HEOPraHMYeCKO M opraHuyeckoil xumuu. ['eHeTmyeckuwe psaapl MeTaia (Ha

npuMepe KalblUsi W Kele3a), HemeTawia (cepbl M KPEMHHUSI), MEPEXOJAHOTO



aneMeHTa (UMHKA). ['eHeTndyeckue psiibl U FeHEeTHYecKas CBSA3b B OPraHUYECKON
XUMHUHU. EMMHCTBO MUpa BEILIECTB.

JdeMoHcTpanuu.

Komnexknuu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHUJIOB, JEMOHCTpAIUS HUX
CBOWCTB. B3amMoneincTBue KOHLEHTPUPOBAHHBIX a30THOW M CEPHOM KHUCIIOT, a
TaKKe pa3z0aBICHHOM a30THOW KHCIOTBI € Meaplo. Peakmusi «cepeOpstHOro
3epKajia» [l MypaBbUHOM KUCIOTHL. B3auMojnencTBue pacTBOpa THIPOKCHIA
HaTpUs C KHUCIOTHBIMH okcuaamu (okcugoMm dochopa (V)), amdorepHbIMU
TUJIPOKCUAAMHA (rugpokcuioM  1MHKA). B3aumonelictBue aMMHaka C
XJIOPOBOJOPOAOM M BOJOH. AHaAJIOrMYHO Ui MeTWiIaMHuHa. B3aumoneinicTBue
aMHUHOKHCJIOT C KHcIoTaMu U menodamu. OcymiectBiieHne nepe- xonos: Ca —
CaO — Ca3(PO4)2 — Ca(OH)2 P — P205 — H3P0O4 Cu — CuO — CuS0O4 —
Cu(OH)2 — CuO — Cu C2H50H — C2H4 — C2H4Br2

JlaGopaTopHbIe ONBITHI.

ITonyyenue wu cBoiicTBa yriaekuciaoro ra3za. CBoOWCTBa COJISTHOM, CEpHOM
(pa30aBieHHOI) W YKCYCHOW KHCIOT. B3amMopeiicTBuUE THUIpOKCHAA HATPHUS C
comsimu (cynbparom menu (II) m xmopunom ammonwus). PaznoskeHue ruapokcuia
menu. [lomydenne u amdoTepHble CBOWCTBA THAPOKCHAa anmroMuHus. [lomydenue
YKECTKOM BOJBl U U3YyUYECHHUE €€ CBOMCTB. YCTpPaHEHHE BPEMEHHOM U IMOCTOSHHOU
KECTKOCTH.

IIpakTH4YecKkue 3aHATHS.

[TonydyeHnune XI0poBOAOPOJAa U COJISIHOM KHUCIIOTHI, MX cBoucrBa. l[lomyueHue
amMMHaKa, ero CBOMCTBa.

2.12. Xumusa 3j1eMeHTOB. S-OneMeHThl. Bomgopon. [IBoNCTBEHHOE MOJIO0KEHUE
BOJIOpOJIa B TmepHoauveckor cucreme. M3orombl Bomopoma. Tspkemas Bopa.
OkucnuTenbHble U BOCCTAHOBUTEIbHBIE CBOWCTBA BOAOPOAA, €r0 MOJTYYEHHE U
npuMeHeHue. Posib BOJI0poa B )KMBOUW U HEXUBOW npupoje. Boma. Posb BoabI Kak
cpeoo0pa3yroniero BEUIECTBA  KJIETKH.  ODKOJIOTMYECKHE  aCHEKThI
BOZOIOJIb30BAHHS.

Juaementbl [A - rpymmel. [lenounsie mertamibl. OOmias xapakTEpUCTHKA



HIETTIOYHBIX METAJUIOB HAa OCHOBAaHUM TNOJIOKeHUs B llepmogmueckoil cucreme
sanemenTtoB J[.M.MenneneeBa u crtpoeHusi aroMoB. [lonyuyenue, dusmueckue u
XUMHUYECKHUE CBOMCTBA IMICIOYHBIX METAJIOB. KaTMOHBI MIEIOYHBIX METAUIOB KaK
BaOXHEWIIAasi XxuMHuueckas ¢(opMa UX CYIIECTBOBaHUA, PETYJISTUBHAs POJb
KAaTMOHOB KaJMsl U HAaTpusl B XKUBOM KieTke. [IpupoaHbie coeqMHEHUs HATPUS U
KaJlus, X 3Ha4CHHUE.

JuemenTsl IIA - rpynmbl. OOwmias xapakTepuCTHKa HICIOYHO3EMEIbHBIX
METAJUIOB U MarHusg Ha OCHOBaHWM MoOJoxkeHus B llepuoguueckoit cucreme
anemeHToB J[.M.MeHneneeBa u crtpoeHusi atomoB. Kanbluii, e€ro mnoiaydeHue,
dbu3nUyeckue U XUMHUUYECKUE CBOMCTBA. BakHeWilne COCIUHEHUS KaJblMs, HX
3HaueHUe M TpuMeHeHue. Kanpiuii B mpupose, e€ro OWoJorHYecKas poJb.
P - DnemeHTHI.

ANIOMUHMHA. XapakTepUCTHKA AaJIOMUHHUS HAa OCHOBAaHMHU TMIOJIOKEHHUS B
[lepuonuueckont cucreme »snemeHToB Jl.M.MeHneneeBa u CTpoeHMs aroma.
[Tonyuenne, ¢Qusznueckue M XUMHUUYECKHE CBOMCTBA aOMUHMS. Baxuenue
COCIMHECHUS AJIIOMUHUS, MX CBOWMCTBa, 3HaueHUE U mnpumeHeHue. I[IpupogHbie
COEJIMHECHUS ATIFIOMUHMUSL.

Yraepoa u kpemumii. OOmmias xapakTepucTUKa Ha OCHOBAaHWUW WX IOJOXKECHUS B
[lepuonuueckoit cucreme Jl.M.MenneneeBa u crpoeHus aroma. IIpocteie
BeIleCTBa, 00pa3oBaHHbIC ATUMU dIeMeHTaMU. OKCHIIBI U THAPOKCHUABI YIIIepoaa 1
KpeMHHs. BaxkHeilline coiauM yrojapbHOM W KPEeMHHEBOM KHCIOT. CHIIMKaTHas
MIPOMBIIIEHHOCT.

I'ajgorenbl. O0mmas XxapakTepUCTHKA TaJOTCHOB Ha OCHOBAaHHMHM HMX IOJIOKCHHS B
[Tepuonuueckoit cucreme nsnemeHToB J[.M.MeHaeneeBa W CTPOEHHUS aTOMOB.
[amorensl — mpOCTBIE BENIECTBA: CTPOCHHE MOJEKYJ, XUMHUYECKHE CBOMCTBA,
MOJyYEHHE W TMpPUMEHEHHE. BakHelne COeIMHEHMWs TajloTeHOB, MX CBOMCTBA,
3Ha4YCHUE U npuMeHeHue. ['amorensl B mpupoje. bruomornyueckas posib rajJoreHOB.
Xajabkorenbl. OOmas XapakTEepPUCTHKA XaJlbKOTGHOB Ha OCHOBAaHWUU HX
noJjioxxkeHusa B llepuonnueckoi cucreme annemeHToB J[.M.MenaeneeBa u cTpoeHus

aTOMOB. XaJIbKOI€Hbl — MPOCThIE BeniecTBa. Aiutorpornus. CTpOeHHE MOJEKYII



AUTOTPONHBIX Moaudukaumii MW ux cBodcTBa. [lomyuyeHne W TpUMEHEHHE
KHCIIOpoAa W cepbl. XalbKOT€Hbl B MpPUPOJE, HX OHOJOrHYecKas poJb.
ueMmeHThl VA - rpynnbl. O01as xapakTepucTHKa 3JEMEHTOB 3TOW Ipynmbl Ha
OCHOBaHMM HX TmoJoxkeHus B llepuogudeckom  cuUCTeEME  BIEMEHTOB
JA.N.MenneneeBa u crpoeHus aroMoB. CTpoeHHE MOJIEKyIbl a30Ta H
AIUTOTPONHBIX Moaudukauuii pochopa, ux puUanyecKue 1 XUMUYECKUE CBOMCTBA.
Bonoponnsie coenunenust 3neMeHToB VA- rpymnmnbl. Okcuabsl azota v gocdopa,
COOTBETCTBYIOIIME MM KHCJIOTBl. Conu 3TUX KUCHAOT. CBOWCTBAa KHUCIOPOIHBIX
COeIMHEeHUN a3oTa u ¢ocdopa, UX 3HaUCHHUE W TpuMeHeHue. A3oT u ¢docdop B
npupoje, UX OMOJIOTHYECKask POJIb.

duemenTsl IVA - rpynnbl. O6mias xapakTepuCcTHKa 3JIEMEHTOB 3TOM TPYIIbI Ha
OCHOBaHMM UX TnoNoxkeHuss B Ilepuoamyeckoii  cucremMe  DIEMEHTOB
JI.N.MenneneeBa U CTpOCHHUSI aTOMOB. Yrjepod U ero amnorponusi. CBOWCTBa
AJUTOTPONHBIX MOAUUKALMKI yriieposa, UX 3HayeHUue U npuMmeHeHue. OKCUabl U
TUAPOKCUABI yIiiepoAa U KPEMHHs, UX XUMHUYECKUe cBorcTBa. Conu yroibHOU U
KPEMHHUEBBIX KUCIOT, UX 3HaueHue U npumenenue. llpupomoobpasyromas poib
yriaepoga i JKUBOM M KPEMHHS IS HEXUBOM mpuponabl. d-DineMeHTHI
Ocob6ennoctu crpoenus aromoB d-anmemenTtoB (IB-VIIB-rpynm). Menp, 1UHK,
XpOM, Kele30, Mapratel] Kak MpoCThIe BEIIeCTBa, UX (QU3UUECKUE U XUMUYECKUE
cBoiicTBa. HaxoxaeHne 3TUX METAUIOB B IPUPOAE, UX ITOIYyYEHUE U 3HAUCHUE.
Coenunenusi d-sJEMEHTOB C PAa3IMYHBIMU CTENICHSIMU OKHUCJICHHUS. XapakTep
OKCHJIOB U THJIPOKCHIIOB OTHUX JJIEMEHTOB B 3aBUCUMOCTU OT CTEIICHU OKHCIICHUS
MeTajuia.

JdemoHcTpanum.

Kommeknuum  mpocThIX — BEIIECTB, OOpa30BaHHBIX 3JEMEHTAaMU  Pa3Iu4HbIX
3JIEKTPOHHBIX cemelcTB. Komekunn MuHepanoB u ropHsix nopoa. Ilomydyenue
AJUTOTPONHBIX MoaupUKaIUi KucIopoaa, cepol, hochopa. XuMuueckne CBONCTBA
BOJIOPO/A, KUCIOpoaa, cepwl, Qocdopa, raisoreHos, yriepoga. OKCHIBI Cepbl,

a30Ta, yricpoaa, xKejaci3a, Mapraiid, M€ C pa3JM4HbIMH CTCIICHAMHU OKHCJIICHUA,



UX CBOMCTBA. ['MApOKCHABI CEphI, XpOMa, MapraHia, Keue3a, Meau, ATIOMUHUSA U
IHMHKA, UX MMOJYYEHUE U XUMUYECKHUE CBOMCTBA.

JlabopaTopHbIe ONBITHI.

N3ydyeHne CBOMCTB MPOCTBIX BEIIECTB U COCAUHEHUHN S-DJIEMEHTOB. 3yueHue
CBOWCTB IIPOCTBIX BEILIECTB U COCAUHEHUU P - DJIEMEHTOB. M3ydeHue CBOMCTB
OPOCTHIX BEHIECTB W coeauHeHud d-anmemeHToB. IlpakThueckue 3aHITHUS
[TonyyeHne TUAPOKCUAOB aIOMUHUS M I[MHKA; HCCIEIOBAHUE WX CBOWCTB.
[TomyueHnue u viccienoBaHNE CBOMCTB OKCUIOB CEpPhI, yriiepoaa, ¢hocdopa.

2.13. Xumus B KU3HHU 001IeCTBA.

XuMHUS M TPOU3BOACTBO. XHMHUYECKAs MPOMBIIUIEHHOCTh U XUMHUYECKHE
TexHOJOoTUHU. ChIpbe 11 XMMHYECKOW MPOMBINUIEHHOCTH. Boma B XUMHYECKOM
MPOMBIIUIEHHOCTH. JHEPrusi JJisi XHMHUYECKOTO Tpou3BojACTBa. HayuHble
MPUHIMIBI XUMUYECKOTO MPOM3BOACTBA. 3alllUTa OKPYXKAIOMIEH Cpelbl U OXpaHa
TpyAa NOpPU XUMHUYECKOM MpOU3BOJACTBE. (OCHOBHBIE CTaJUM XUMHUYECKOTO
IIPOU3BOJICTBA. CpaBHeHue IIPOU3BOJCTBA aMMuaKa U METaHoJja.
XuMHAA B CEJbCKOM XO03MIMCTBE. XHMM3AIUs CEJIbCKOTO XO35MCTBA U €€
HanpasieHus. PacTeHnss W 1o4yBa, MOYBEHHBIM IOIVIOIIAKOIIUN KOMIUIEKC.
Ynobpenns m ux kinaccudukamus. XUMHUECKHE CPEJICTBA 3allUThl PACTCHUM.
OTtpuiatenbHble TOCIEACTBUS NPUMEHEHHsS TECTHUIMAOB W Ooppba C HUMHU.
XuMHU3anus KUBOTHOBOJCTBA.

XuMusi U 3KojJI0rusi. XUMHUUECKOE 3arpsi3HEHHE OKpyskaroiier cpeabl. OxpaHa
ruapochepbl OT XUMHUYECKOTro 3arpsizHeHmsi. OXpaHa IMOYBBI OT XHMHYECKOTO
3arpsisHeHnst. OxpaHa aTMocepbl 0T XUMUYECKOTO 3arps3HeHus. OxpaHa (iops
U (dayHbl OT XHMHUYECKOTO 3arpsi3HEHHS. BUOTEXHOJIOTUS W TeHHAas WHXKEHEpHs.
XuMHs ¥ TNOBCeJIHEBHas KU3Hb 4esoBeka. /lomamHsg anreka. Morwomnme u
gucTsmme cpencrtsa. CpeactBa 00pbObI ¢ OBITOBEIMH HacekoMmbIMU. CpencTBa
JMYHOM TUTUEHBI U KOCMETUKU. XUMHUS U NTHIIA. MapKUPOBKY yIAKOBOK MUIIEBBIX
U TUTUEHUYECKUX MPOJYKTOB U YMEHUE UX YUTATh. DKOJOTHS KWINIA. XUMUS U

I'CHCTHUKA YCIIOBCKA.



JdemoHcTpaumnu.

Mopenu npou3BOACTBA CEPHOM KHUCIOTHI M amMmuaka. Kosiekuus yaoOpeHuil u
nectuuaoB. OOpa3ubl cpeAcTB ObBITOBOW XMMHMHM U JIEKAPCTBEHHBIX MPENapaToB.
IIpakTHyeckue 3aHATHSA.

O3HakoMIIEHHE C KOJUIEKUMed ynoOpeHuid M necTuuuaoB. O3HaKOMIIEHUE C

oOpa3iaMu cpeICTB OBITOBOM XMMUHU U JIEKAPCTBEHHBIX MIPENapaToB.



