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IHHOACHUTEJBbHAA 3AIINCKA

[Iporpamma o0mieo0pa3oBaTenbHON y4eOHOW JUCIUIUIUHBI «XUMUs) TMpeIHa3HAueHa IS
U3yUYCHHS] XUMHH B PO(ecCHOHANBHBIX 00pa3zoBaTenbHbIX opranuzanusx CI10, peanu3yrommx
00pa3oBaTeNbHYIO0 POrpaMMy CpeJHEro o0Iero oopa3oBaHus B Mpeaesiax OCBOCHUS OCHOBHOM
npodeccruonanbHOl obOpazoBarensHol mporpammbl CITIO (OITOIT CITIO) Ha 6a3e OCHOBHOTO
o0riero o0pa3oBaHus MPH MOATOTOBKE CIIELUAINCTOB cpeaHero 3BeHa. [Ilporpamma paspaborana
Ha ocHOBe TpeboBanuit ®I'OC cpemHero o0Iero oopa3oBaHus, MPEABIBIIEMBIX K CTPYKTYPE,
COJICP)KAaHUIO U PE3yNIbTaTaM OCBOCHHS Y4€OHOW AMCIMILIUHBI «XHUMHUS», B COOTBETCTBUH C
PexoMeHmanmusMu 1O OpraHU3allMK TOJIYYEHHsI CPEIHEro o0mero oOpa3oBaHMs B Tpeieiiax
OCBOCHHS 00pazoBaTEIbHBIX MPOTPAMM CpEIHEro MpodecCHOHATBHOTO 00pa3oBaHHs Ha 0ase
OCHOBHOTO 00IIero o0pa3oBaHHsl C Y4€TOM TpeOOBaHMM (eAepaTbHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHAAPTOB M TOdy4aeMod mpodeccud WM CHEeNHaTbHOCTA CPEIHEro
npodeccuoHalbHOTO 00pa3oBaHus (MUCHhMO JlemapTamMeHTa TOCYIapCTBEHHOM TOJUTHKUA B
cdepe moaroroBku padounx kaapos u JAIO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).
Conepxanve mporpamMMbl «XHMUS» HAIMpPaBICHO HA JOCTH)KEHUE CIEAYIOMMX IIeJIei:
dbopMupoBaHrHe y OOYYArOMIMXCS YMEHHUS OILICHHWBATh 3HAYUMOCTh XMMHUYECKOTO 3HAHUS s
KaXJIOTO 4YeJIOBeKa; (OPMHUPOBAHHE Yy OOYYAIOUIMXCS ILEIOCTHOTO IMPEICTABICHHUS O MHpE U
PO XMMHU B CO3JaHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA; YMCHHS
OOBSACHATH OOBEKTHI U TPOLIECCH OKPYKAIOMIEH NEUCTBUTEIHHOCTH: MPUPOTHOM, COIUATBHOM,
KYJIBTYPHOH, TEXHHYECKON Cpelbl, — HCIONB3Yys Uil ATOTO0 XUMHUYECKUE 3HAHUS; PAa3BUTHE Y
00yJaromuxcsi YMEHHI pa3nuyarb (akTbl U OLEHKH, CPAaBHUBATH OI[CHOYHBIC BBIBOJIBI, BUACTH
UX CBA3b C KPUTEPUSMHU OLEHOK M CBA3b KPUTEPUEB C OIpPENECIEHHOW CHUCTEMOW LIEHHOCTEH,
dbopMyIupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO TO3HIMIO; TPHOOPETCHHE OOYJaroIIMMUCS
OTbITa PA3HOOOPA3HOW MEATENHHOCTH, MO3HAHUS W CAMOIO3HAHMS; KIIOUEBHIX HABBIKOB,
UMCIOINX YHUBEPCAIHHOE 3HAYCHUE JUTSI PA3IMYHBIX BHJIOB JIESTSIHHOCTH (HABBIKOB PEUICHHUS
npoOJeM, IPUHATHUS pelIeHuH, MOUCKa, aHau3a 1 00paboTKH HH(OPMAIH, KOMMYHHUKATHBHBIX
HaBBIKOB, HABBIKOB HM3MEPEHHU, COTPYIHHUYECTBA, OE30MMaCHOTO OOpAIICHUs] C BEIIECTBAMHU B
MOBCEHEBHON JkM3HM). B mporpaMMmy BKIIOYEHO COJAEpIKAHHWE, HANpPaBIEHHOE Ha
(GopMHpOBaHHE Y CTYACHTOB KOMIETCHIMH, HEOOXOMUMBIX JJIsi KadyeCTBEHHOTO OCBOCHUS
OIIOIT CITO nHa 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C MOJYYCHHEM CpPETHEro OOIIero
00pa3zoBaHus; IPOrpaMMbl TOATOTOBKU crnermanucToB cpeanero 3seHa (ITIICC3). IIporpamma
y4eOHON IUCUUIUIMHBI «XUMHs» SBISETCS OCHOBOW JJsi pa3pabOoTKu pabouux HporpamM, B
KOTOPBIX npodeccuoHaIbHbIE o0pa3oBaTeNbHbIC OpraHu3aIiH, pean3yomme
o0pa3oBaTeNbHYI0 IPOrpaMMy CpeaHero oOmiero odpasoBanus B mpenenax ocBoeHust OITOIT
CIIO Ha 6a3e OCHOBHOTO 00IIEro o0pa3oBaHUs, YTOUHSIOT COJCp)KaHUE y4eOHOTO Marepuaa,
MIOCJIEIOBATEILHOCTh €r0 M3Yy4YCHHs, paclpelesieHue Y4eOHBIX 4YacoB, TEMaTHKY pedepaTos,
BUABl  CAMOCTOATENBHBIX  paboOT, y4HWTHIBas  CHeNU(HUKY  MPOrpaMM  THOJATOTOBKH
KBTM(UIIMPOBAHHBIX Pa0OYMX, CIYXKAIIMX U CIEHUATNCTOB CPEJIHEr0 3BEHA, OCBAMBAEMOM
npopeccud WM CHEeNHMadbHOCTH. [IporpaMma  MOKET  WCHOJB30BATHCA  JIPYTHMHU
npodecCHOHATBLHBIMU 00pa30BaTEIbHBIMU OPTaHU3AIMSAMHE, PEATU3YIOIUMHI 00pa30BaTEIbHYIO
nmporpamMmy cpeaHero oomiero oOpazoBanust B mpenenax ocoeHust OIIOIT CIIO na 0Gase
OCHOBHOTO 0o6O1iero oopazosanus (IITICC3).

OBIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCIHUATLIAHBI «XUMMSI»

XUMHSL — 3TO HayKa O BEIECTBAX, UX COCTaBE U CTPOCHUH, CBOMCTBAX M NMPEBPALICHUSAX,
3HAUYCHUH XMMHUYECKHX BEUIECTB, MAaTEPHAIOB M IPOIECCOB B MPAKTHYECKOH ESATEIbHOCTH
yenoBeka. Cozepkanue o011e00pazoBaTeIbHON Y4eOHOW AMCUUIUIMHBI «XUMUS HaIpaBICHO
Ha YCBOCHHE OOYYAlOIIMMHCS OCHOBHBIX MOHSTHIH, 3aKOHOB M TCOPHUH XUMHH; OBJAJCHHUE
YMEHUSIMH HaOJIOAaTh XMUMHUYECKHE SIBICHUS, TPOBOAUTH XHUMHYECKHHA 3KCIIEPHMEHT,
IPOM3BOANTH PacyeThl Ha OCHOBE XMMHYECKHX (DOPMYINI BEIIECTB M YPAaBHCHHH XHMHUYECKHX



peakimii. B mpouecce u3ydyeHHs XMMHU Y OOYYalOUIMXCS Ppa3BUBAIOTCS I103HABATEIbHbBIC
MHTEPECHl U MHTEJUIEKTyalIbHbIE CIIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSATEILHOM MTPHUOOPETEHUS
3HAHWA 1O XUMHUH B COOTBETCTBUM C BO3HUKAIOIIUMHU IKU3HEHHBIMH MpoOIeMamH,
BOCIIUTHIBAaETCSl OEpeKHOE OTHOIICHUSA K MPHUPOAE, MOHMMAaHHUE 3J0pPOBOTO 00pas3a >KHU3HH,
HEOO0XOIMMOCTH NMPEAYNPEKICHUS SBICHHUN, HAHOCSIIUX BPEJ 30POBbIO U OKPYKAIOIIEH cpee.
OHu oCBaMBaIOT MPHUEMbI TPAMOTHOTO, 0€30MaCHOr0 HCMOIb30BAaHUS XUMUYECKUX BEIIECTB U
MaTepHajoB, TNPUMEHAEMBIX B OBITY, CEIBCKOM XO3MHCTBE W Ha mpousBojacTee. I[lpu
CTPYKTYPUPOBAHUU  COJECP)KaHUS  0OmIeoOpa3oBaTeIbHOW  y4€OHOW  JUCHUTUIMHBI IS
npodecCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpPraHU3ALUM, peaTM3yIONMX 00pa30BaTEIbHYIO
mporpamMmy cpemaHero oo6miero oOpazoBanust B mpenenax ocoeHust OIIOIT CIIO na Gase
OCHOBHOT'O 00I1Iero 00pa3oBaHus, yUUThIBATaCh O0BEKTHBHAS PEaIbHOCTh — HEOOIBIION 00BeM
4acoB, OTHYIIEHHBIX Ha U3yUYE€HHUE XUMUU U CTPEMIICHHE MaKCUMaJIbHO COOTBETCTBOBAThH MJIEAM
pas3BuBatoniero ooyuenus. [loaromy TeopeTudeckrue BONPOChl MAKCUMAJIBHO CMEIICHBI K HaYary
U3YYEHHUs TUCHUIUIMHBI, C TeM 4TOObI MOCIeayomui pakTHUeckuil MaTepran paccMaTpUBaJICs
Ha OCHOBE H3yUeHHBIX Teopuil. Peanmmsanus AETyKTHBHOTO MOAXOJAa K H3YYCHHIO XUMHH
CIOCOOCTBYET Pa3BUTHUIO TAKUX JIOTMYECKUX ONEpaluil MbIIUICHUS, KaK aHalu3 U CHUHTE3,
000011eHNe 1 KOHKPETU3AIMsl, CPABHEHUE U aHAJIOTHsI, CUCTEMaTH3aIHs U KIacCU(PUKAIMS U Ap.

ITpu ocBoenuu npodeccuit CI1O u cnermansHocTeit CITO ecTtecTBEeHHO-HAYYHOTO MPOGUIIST
npodeccnoHaIbHOro 00pa3oBaHUs XMMHUSI u3ydaeTcs Ha 0azoBoM ypoBHe DPI'OC cpemnero
obmero oOpazoBaHusi. B comepxkaHun ydeOHOW MUCHMIUIMHBI JJII €CTECTBEHHO-HAYYHOTO
npoduiis mpodecCUOHATHLHO 3HAYMMBI KOMIOHEHT HE BBIJICJICH, TaK KaK BCE €ro COJEpKaHHe
ABIIsEeTCS MPOGUIHLHO OPUEHTHUPOBAHHBIM M HOCUT MPOQECCHOHANIBHO 3HAYMMBINA Xapakrtep. B
nporecce M3y4yeHHs XUMHHM TEOPETHUYECKHE CBEJCHUS JOIMOJHSIOTCS JIEMOHCTPALUSIMH,
7a00paTOPHBIMU ONBITAMU M TMPAKTUYECKUMHU 3aHATHUSAMHU. 3HAUUTEIBHOE MECTO OTBOAUTCS
XUMHUYECKOMY SKcrepuMeHTy. OH OTKpBIBaeT BO3MOXKHOCTH (DOpMHUpPOBATH y OOy4aroImuXxcs
CHelHallbHbIe IPEeIMETHbIE YMEHHUSI: pa00TaTh C BEIIECTBAMH, BHIMOIHITH MPOCTHIE XUMHUUECKHE
OTBITHI, YYUTh OE30MACHOMY U OKOJIOTMYECKH TI'PAaMOTHOMY OOpAIICHUIO C BEIIECTBaMH,
MaTepuaiaMH U MpoleccaMu B ObITY U Ha MPOU3BOJICTBE.

B mpouecce u3ydeHuss XuMud BaKHO (hpopMupoBaTh HMH(POPMAIMOHHYIO KOMIIETEHTHOCTH
obyvaromtuxcsi. [losTomMmy Tipu  OpraHM3alid  CaMOCTOATEIBLHONW paboThl  HEOOXOAMMO
AKIIEHTUPOBAaTh BHUMAaHHE OOYYAIOIIMXCS HA MOUCKEe MHQPOpPMAIMK B CPEICTBAX MacCcMeua,
WNuTepHere, y4eOHOW M CHEIHATBHOW JHMTEPAType C COOTBETCTBYIOIIHM O(DOPMIICHHEM U
IpEeJCTaBICHUEM Pe3yJIbTaTOB.

MECTO YYEBHOW JUCIHAILJIMHBI B YYEBHOM ILJIAHE

Y4yeOHass IUCHUIUTMHA «XUMUS» SBISIETCS y4eOHBIM MPEAMETOM IO BBIOOpY U3
obsi3aTtenpHOM  TIpeaMeTHOM obmactu  «EctectBennbie Haykn» PI'OC cpemnero oOimero
oOpazoBanusi. B mpodeccnoHambHBIX 00pa30BaTENbHBIX OPTraHU3AIMAX, PEATU3YIOIIUX
00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oomero obpazoBanus B mpenenax ocBoenus OITOIT
CIIO Ha Ga3e ocHOBHOTrO 00Iero oOpa3oBaHus, yuyeOHasi TUCIMIUIMHA «XUMHS» W3Yy4aeTcs B
obmeobpazoBatenbHOM muKIe yaeoHoro OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIIero o0pa3oBaHus
¢ monmy4yeHueM cpenHero oobmiero odpazoBanus ([IIICC3). B yuebnbsix mmanax [MIICC3 mecto
y4eOHON MUCIMIUIMHBI «XHUMHS» — B COCTaBe 00IIe00pa30BaTeIbHBIX YU€OHBIX AUCITUILUIMH IO
BBIOOpY, (QopMHpYeMBIX U3 00s3aTeNbHBIX npeaMmeTHelx obnacteir @I'OC cpegnero obiero
obpazoBanus, mius cnermanbHocTet CIIO cooTBercTBYyromero npoduias npodecCHOHaTbHOTO
oOpa3oBaHwUsI.



PE3YJIbTATHI OCBOEHHSA YUEFHOM JUCITATIIMHBI

OcBoeHne coaepkaHuss Y4eOHOU NUCHUIUTHHBI «XUMHUs», OOECIEUMBAET JIOCTHKCHUE
CTYJEHTaMH CJIEAYIOUUX Pe3yJIbTaTOB:

JAUYHOCHHBIX. TYBCTBO T'OPAOCTU U YBAKCHUA K UCTOPUH U NOCTHIKCHUAM OTCUYECTBEHHOU
XUMHUYECKON HAyKH; XMMUYECKU IPaMOTHOE MOBEACHNE B MPOPECCHOHANBHOMN ACSITEILHOCTU U B
OBITY MpH OOpaIIEeHNH C XMMUYECKHMMHU BEIECTBAMM, MaTEpUAIaMU U TPOIIECCaMH; TOTOBHOCTb
K MIPOJIODKCHUIO 00Opa30BaHUS U TOBBIMICHHS KBaTU(UKAIIMK B N30paHHOU MPOoQheCcCHOHATBHOM
ACATCIIBHOCTU U OG’[)GKTPIBHOC OCO3HAHUC POJIM XUMHUYCCKHUX KOMHCTGHI_II/If/'I B 3TOM; YMCHUC
HCIIOJIb30BaTh JOCTHKEHHSI COBPEMEHHOM XMMHMYECKON HAayKH M XMMHYECKUX TEXHOJIOTHH AJist
MOBBIIIEHUS] COOCTBEHHOIO HMHTEJUICKTYalbHOTO PA3BUTUS B BBHIOpAHHOH NpodeccHoHaNbHOMI
NEeSITeIbHOCTH,

Memanpedmemublx: HCIIOJIb30BAHUC Pa3JIMYHBIX BHUIOB IIO3HaBaTEIbHOMU ACATCIIBHOCTH U
OCHOBHBIX HHTEJUIEKTyaJIbHBIX oOmnepauuil (IMOCTaHOBKU 3alayd, (OpMYyTUPOBAaHUS THUIOTE3,
aHaNM3a W CHHTE3a, CpPaBHEHUsS, OOOOIICHWs, CHCTEMATH3allid, BBISBICHHUS MPHUYUHHO-
CIIEICTBEHHBIX CBSI3€d, TIOMCKAa aHAJIOTOB, (QOPMYIUPOBAHUS BBIBOJOB) Ul pEILEHUS
IIOCTaBJICHHOHU 3aaa4yv, NpUMCHCHHUC OCHOBHLIX MCTOJOB IMO3HAHHA (Ha6JHO,Z[eHI/ISI, Hay4YHOIr'O
SKCIIEPUMEHTA) NJIsl M3Y4YEHHsS] Pa3IUYHBIX CTOPOH XMMHMYECKHX OOBEKTOB M IPOLIECCOB, C
KOTOPBIMH  BO3HHKAeT HEOOXOJUMOCTh CTAIKMBAaThCA B TpodecCHOHanbHOU  cdepe;
UCIIOJIb30BaHUE PA3IMYHBIX MCTOYHUKOB JJISl MOJIYYEHUS XUMUYECKOW HHGpOpMaIHU, yMEHHe
OLIGHUTHh €€ JIOCTOBEPHOCTh Ui JOCTMXKEHHUS XOPOIIMX PEe3yJbTaToB B MPO(hecCHOHAIbHOM
coepe;

npeomemnsix: cHOPMUPOBAHHOCTh MPEACTABICHUN O MECTe XHMHH B COBPEMEHHOM
HAayyHOM KapTUHE MHpa; I[IOHUMAHUE pOJM XHUMUU B (OPMUPOBAHUU Kpyrozopa u
(YHKIMOHAJIBHONH TPAMOTHOCTH 4YEJIOBEKa JJIsl pEIIeHUs NPAKTUYECKUX 3a/ad; BIIAJCHUE
OCHOBOIOJIAraloIMMU XUMUYECKUMH TOHATUSMHU, TEOPUSMHU, 3aKOHAMU U 3aKOHOMEPHOCTSIMU;
YBCPCHHOC IIOJIb30BAHUC XUMHYECKOU TepMI/IHOHOFI/Ieﬁ u CHMBOHHKOﬁ; BJIaACHUC OCHOBHBIMH
METOJaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEMbIMU B XHMHUU HaOIIOJCHUEM, OIMCAHHUEM,
U3MEPEHUEM, SKCIIEPHUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSICHATH PE3yIbTAThl MPOBEIECHHBIX
OMBITOB U JENIaTh BBIBOJIbI; TOTOBHOCTh U CHOCOOHOCTh HPUMEHSATH METOIbI MO3HAHUS MpHU
PCIICHUU NPAKTUYICCKUX 3aaa4Y; C(l)OpMHpOBaHHOCTL YMCHHA JaBaTh KOJUYCCTBCHHBIC OLICHKU U
MPOU3BOJIUTH pPAcUEThl MO XHUMHUYECKUM (QopMysiaM U YpaBHEHHUSM; BIAJE€HUE MpaBUIIaMU
TEXHUKA O€30MaCHOCTH IPH HCIHOJIb30BAHUM XHMHUYECKHUX BEIIECTB; C(HOPMUPOBAHHOCTD
COOCTBEHHOW IMO3HIMK 1O OTHOIIEHHUIO K XUMHUYECKOW MH(MOpPMAIUH, MOJydyaeMoi M3 Pa3HbIX
HCTOYHHKOB.

COJIEP)KAHUE YYEFHOM JJUCIATLJIMHBI
ECTECTBEHHO-HAYYHBII [TPO®UJIb TPO®ECCUOHAJIBHOI'O OBPA3OBAHUSA

BBenenue

Hayunble MeTOABl NMO3HAHUS BELIECTB U XUMUYECKHMX sBJIE€HUN. Poib skcnepumeHTa u
TEOpHH B XMUMHH. 3HaYeHHEe XuUMHUHU npu ocBoeHuu mnpodeccuii CIIO u cnenmanpHOocTeir CITO
€CTECTBEHHO-HAYYHOTO POopMIIs MPoPhECCUOHATLHOTO 00pa30BaHMS.

1. Opranuueckasi XuMus
1.1. [Ipenmet oprannyeckoil XuMuu. Teopusi CTpOEHUS OPraHUYECKUX COEAMHEHUI

[Ipeamer oprannyeckor xumuu. [IoHSATHE 00 OpraHWYECKOM BEIIECTBE M OPTraHUYECKON
xumuu. KpaTkuii ouepk UCTOpUM pa3BUTHS OPraHMYECKON XMMUU. BuTanmsm u ero xpyuieHue.
Oco0eHHOCTH CTpOEHHUS OpraHUYecKux coeanHeHuil. KpyroBopor yriepoaa B mpupoae. Teopust
CTpOEHMsl oOpraHuueckux coenuHeHuil A.M.byrtnepoBa. Ilpennocbulku co3maHus TEOpUHU
ctpoeHusa. OCHOBHBIE MOJOKEHUSI Teopun ctpoeHus A.M.bytiepoBa. XuMU4YeCKoe CTpOECHUE U



cBOMcTBa opraHnyeckux BemiecTB. [lonstue 06 n3omepun. CrocoObl 0TOOpaXKEHHSI CTPOCHUS
MOJIEKYJIBI ((opMyIibl, Moenn). 3HaueHue Teopur A.M.byTiepoBa s pa3BUTHS OPTaHUYECKOM
XUMHAA ¥ XUMHYECKUX NporHo3oB. CTpoeHHe aToma yriepoja. DIEKTpOHHOE O0JIako H
opOuTanmb, s- W p-opOUTAIM. DJIEKTPOHHBIE M AJIEKTPOHHO-Tpaduueckue (GopMysbl aroma
yriepoja B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHAX. KoBajeHTHash XMMHUYecKas CBS3b U ee
KJaccuukanms mo crnocoOy nmepeKpbIBaHus opOuTanei (o- u m-cBsizu). [lonsTue rubpuanzamnmm.
Paznmuunbie Tunbl THOpHaM3anmu U (opMa aTOMHBIX OpOWTaled, B3aUMHOE OTTAITKUBAHUE
THOpUAHBIX OpOWTaNel W UX PaclojOKEHHE B MPOCTPAHCTBE B COOTBETCTBHUM C MHUHUMYMOM
SHepruu. ['eoMeTpusi MOJEKyN BEHIECTB, OOpa30BaHHBIX aTOMaMH YTJIEpOJa B Pa3IMYHBIX
coctosiHUsAX rudpuanzanuu. Krnaccubukanus opranuueckux coeauHenuit. Knaccudukanus
OpraHMYECKHUX BELIECTB B 3aBUCHUMOCTH OT CTpOE€HMs yrieponHoil uenu. Ilonstue
¢dbyHkmoHanpHOU rpynnel. Kinaccudukamnus opraHMuecKUx BEIECTB MO THUMY (PYHKIIMOHATBHON
rpynnbl.  OCHOBBI HOMEHKJIATYPhl OPTaHMYECKHX BEIIECTB. | pUBUAIBHBIC  HAa3BaHWUSL.
PanmonanpHasi HOMeHKIIaTypa Kak npeamectBeHHUa HomeHkiarypel [UPAC. HomenknaTypa
IUPAC: npuHnumnbsl o0pa3oBaHHs Ha3BaHWW, CTAPIIMHCTBO (DYHKIMOHAIBHBIX TPYIM, HX
ob6o3HaueHne B npedurcax u cypdukcax Ha3BaHUN OPraHWYECKUX BEIIECTB. THITBI XUMHUECKHUX
CBsI3€H B OpraHMYECKHX COCIWHEHUSX W CIOCOOBI MX pa3pbhiBa. Kiaccupukamus KOBaJICHTHBIX
CBSI3€M MO ANEKTPOOTPHUIATEIFHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY MEepeKpbIBaHUS OpOUTaiei,
KpaTHOCTH, MexaHu3My oOpa3oBaHus. CBS3b TPUPOIBI XHUMHYECKOM CBSI3M C THIIOM
KPUCTAJUTMYECKOM PEIIETKH BEIIECTBA M €ro (PU3MYecKuMH CBOMCTBaMHU. Pa3pbhiB XUMHUYECKOU
CBSI3W Kak IIpolecc, oOpaTHbI ee 00pa3oBaHHIO. ['OMONUTHYECKUH U TeTePOTUTUYECKHNA
pa3phIBbI CBSA3EH, UX COMOCTAaBJIIEHHE ¢ OOMEHHBIM U IOHOPHO-aKUENTOPHBIM MEXaHU3MaMU UX
oOpa3zoBanus. [loHsTHE CBOOOAHOTO paauKaia, HyKICOPHIbHOM M 3MEKTPOPUIBHON YaCTHUIIBL.
Knaccudukanms peakumii B opraHndeckoit xumMuu. [IoHsATHE 0 THIMaxX ¥ MeXaHW3MaX pPeakluid B
opraamueckoit xmmun. CyOctpaT u peareHT. Krnaccudukarus peakiuii Mo H3MEHEHHIO B
CTPYKType cyOcTpara (NMpUCOSAMHEHHWE, OTIICIICHUE, 3aMEIICHHE, W30MEpH3alus) U THITY
peareHTa (paauKaiabHblE, HyKJIeo(UIbHBIE, dNeKTpoduibHbe). Peakiuu npucoenunenus (AN,
AE), smumunupoBanus (E), 3amemenus (SR, SN, SE), uzomepuzanuu. PasHOBHIHOCTH peakimii
KQKIOr0 THUMA: THAPUPOBAHUE W ACTUIPUPOBAHHE, TaJOTCHUPOBAHUE U JCTATOTCHUPOBAHHE,
ruapaTanyss U JAerujApaTanus, TUApPOTajOoreHHpOBaHHE W JIETHAPOrajoreHHpOBaHUE,
NOJMMEpH3alMsl W TNOJUKOHJCHCALUs, NeperpynnupoBka. OCOOCHHOCTH OKHUCIHMTENbHO-
BOCCTAaHOBUTENIBHBIX pEaKkuil B opraHndeckol xumuu. COBpEeMEHHBbIE TMPEICTABICHUS O
XUMUYECKOM CTPOCHUHM OpPraHWYecKUX BeliecTB. OCHOBHBIC HANpPABJIICHUS Pa3BUTHUS TEOPUU
crpoenus A.M.byrnepoBa. M3omepus opraHuyeckux BemecTB W €€ BUIbl. CTpyKTypHas
M30MEPUS:  MEXKKIACCOBas, YIJEPOAHOIO  CKelleTa, IIOJIOKEHMS KpPAaTHOM CBS3M U
¢dbyHKIMOHaIbHOU rpynmbl. [IpocTpaHCTBEeHHash W30MeEpHs: T€OMETpHUYecKas M OINTHYECKas.
[lonsiTue acuMMeETpUYECKOrO UEHTpA. bHOJIOrHYecKOe 3HAaYeHHWE ONTUYECKOW H30MEPHUH.
B3aumHoe BiIMsSHHE aTOMOB B MOJIEKYJaX OPraHUYECKHX BELIECTB. DJIEKTPOHHBIE 3 EKTHI
aTOMOB M AaTOMHBIX TpyNNl B OPraHUYECKUX MoJeKymax. WHAYKIHOHHBIA 3¢ deKT,
MOJIOKUTEIBHBIM M OTPHIIATENIbHBIA, €ro ocoOeHHOCTH. Me3omepHblii dddext (dddekt
COIpspKeHUs1), ero ocoOeHHocTH. [lemoHcTpanmu Kosmekiuy opraHMyecKuX BeUiecTB (B TOM
YHClie JIGKAPCTBEHHBIX MpEnaparoB, KpacuTenel), MaTepranoB (MIPUPOAHBIX U CUHTETUYECKUX
Kay4yKOB, TUIACTMACC ¥ BOJIOKOH) U U3JI€NUN U3 HUX (HUTEU, TKAaHEH, OTJIEIOYHBIX MAaTEPUATIOB).
Monenmu monexkyn CH4, C2H4, C2H2, C6H6, CH30H — mapocTepKHEBbIE U OOBEMHBIE.
Mopnenu  OTTanKMBaHWS THUOPUIHBIX OpOMTANE C TOMOIIBI0  BO3AYIIHBIX  IIIAPOB.
B3aumopeiicTBiue HaTpus C 3TAHOJIOM M OTCYTCTBHE B3aMMOJEWUCTBUS C AUITUIIOBBIM S(QUPOM.
OnBITHI, TOATBEPXKIAIONINE HaNWuue (PYHKIHOHATBHBIX TPYII y COCAUHEHUH pa3IHMuHbIX
kiaccoB. JlabopaTopHsIil onbIT M3roToBIeHHEe MOIEIeH MOJIEKYT —IIPEACTaBUTENCH pa3IMIHbIX
KJIACCOB OpraHuyeckux coeauHeHui. Ilpaktuueckue 3ansaTus. OOHapykeHHe yriepoga u
BOJIOpPO/Ia B OpraHMYeCcKOM coenuHeHnu. OOHapyKeHue rajioreHoB (mpobda beinpireitna).

1.2. I[IpenenbHbIe yIiIeBOAOPOIBI



['omonorudeckuii psn ankanoB. [lonsartue o0 yriaeBomoponax. OCoOEHHOCTH CTPOCHUS
IpEJENbHBIX YTIIEBOJOPOAOB. AJKaHbI KaK MPEICTABUTENN NPEAEIBbHBIX YTIEBOIOPOAOB.

OJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJIbl METaHa M JPYrUX aJKaHOB.
l'omonoruueckuii psnx u uzomepus napaduHoB. HopMmanbHOe M pa3BETBICHHOE CTPOCHHE
yriepoaHon nenu. HomeHkiatypa ajqkaHOB M aJKWIbHBIX 3amecTuTene. du3ndeckre CBOWCTBA
alKaHOB. AJIKaHbl B IpUpPOAE. XUMHUYECKHE CBOHCTBAa aikaHoB. Peakumm SR-tnna:
ranorenupoBanue (padoter H.H.CemenoBa), nutpoBanue no KonosamoBy. MexaHu3M peakimuu
XJOpUPOBaHUSl alKaHOB. Peakuuu JeruapupoBaHusi, TOPEHHS, KAaTATUTHUYECKOTO OKHCIICHHS
anKkaHoB. KpekMHI ankaHOB, pa3jIMYHbIE BBl KPEKHWHIa, MPUMEHEHHE B IMPOMBILIUIEHHOCTH.
[Muponu3 M KOHBEpcUS METaHa, U30MEpU3alus ajJKaHOB. [IpuMeHeHue U CcrocoObl MOTyYeHUS
ankaHoB. OOiacTu TpuUMeHEHHus ankaHoB. [IpoMblniieHHBIE CHOCOOBI MOJYYEHHS AalKaHOB:
MOJTy4YeHUE W3 TMPUPOTHBIX HMCTOYHUKOB, KPEKUHT MapaduHOB, MOTYyYEHUE CHUHTETHYECKOTO
OcH3MHA, TasuuKaus Yrisi, THAPUpPOBaHUE alkaHOB. JlabopaTopHbIE CIOCOOBI TMONTYYEHUS
aIKaHOB: cuHTEe3 Bropia, nekapObokcuanpoBaHue, THAPOIIN3 KapOuaa amroMuHus. [{uKioankaHsl.
['oMonorudyeckuid psii ¥ HOMEHKJIATypa IHWKIOATKaHOB, uMX oOmas ¢opmyna. [loHstue o
HaOpsDKEHUM LHKIA. [30oMepus LMKIOANKaHOB: MEXKKIIACCOBAas, YIJIEPOAHOIO CKENETa,
reomerpuueckas. [lonydenne u (uU3MYECKHE CBOMCTBA ITUKJIOATKAHOB. XUMHUYECKHE CBOWCTBA
ukioankanoB. Crenupuka CBOWCTB IUKIOAIKAHOB C MalblM pa3MepoM IukIa. Peaknuu
NPUCOEIMHEHUSI M paJuKaJbHOro 3amenieHus. JlemoHcTpauum Mopaenn MOJNEKyNl METaHa,
JPYTuX aJKaHOB, pa3IMYHBIX KOHPOpMauuil mukiorekcana. PactBopenue napaduna B OeH3uHE
U HCIApeHue pacTBOpUTeNns u3 cMmecH. [lnaBieHue mapaduHa U €ro OTHOUIEHHE K BOJE
(pacTBOpUMOCTB, IUIOTHOCTh, CMauuBaHHe). Pas3nenenue cmecn OEH3MH—BOJAA C IOMOIIBIO
JIETTUTEIIPHOW BOPOHKHU. ['OpeHHMe MeTaHa, MpomnaH-OyTaHOBOW cMmecH, mapaduHa B YCIOBHSX
u30bITKa M HEJoCTaTKa KHCIopoja. B3pblB cMecn MeTaHa C  BO3AYXOM U XJIOPOM.
BoccTaHoBneHne OKCHUIOB TSKENbIX MeTasioB mnapapuHoM. OTHOUIEHHE UUKIOTEeKcaHa K
OpoMHOW BoJe M pacTBOpy IepmaHraHata kamus. Jlabopartopuelie ombiThl M3roroBienue
MoJelIeld MOJIEKYJT allkaHOB W TaJloreHaJKaHOB. M3roTtoBinenne mapaduHUpOBaHHONW Oymarw,
UCTIBITAHNE €€ CBOMCTB: OTHOILICHUS K BOjE M >kupaM. OOHAapyKeHHE BOJbI, CAXKHU, YIIEKHCIOTO
raza B NpOAYyKTax ropeHus cBeud. O3HAKOMJIEHME CO CBOWCTBAMH TBEpAbIX Mapa(HUHOB:
IJIaBJICHUEM, pPAcCTBOPUMOCTbIO B BOAE U OPraHUYECKHX PACTBOPUTENSX, XHUMHUYECKOU
WHEPTHOCTHIO (OTCYTCTBHEM B3aMMOJICHCTBHUSI ¢ OpOMHOM BOJIOM, pacTBOpaMu TEpMaHTaHaTa
KaJusi, TUAPOKCHIA HATpUsl U cepHOM Kuciotel). IIpaktnueckoe 3ansatue Ilonyuenue merana u
U3YYEHHE €ro CBOWCTB: TOPEHUs], OTHOILIEHUSI K OpOMHOM BOJIE U PACTBOPY IIEpMaHraHaTa Kajusl.

1.3. DTuneHoBbIE U TUEHOBBIE YIIIEBOAOPOIbI

['omosiornyeckuil psAsl aJKEHOB. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJIbI
STUJICHA U AJIKeHOB. ['oMoornyeckuii psaa u obmas Gopmyna ankeHoB. M30Mepust 3TUICHOBBIX
YIJIEBOJOPOAOB:  MEXKKJIAccoBasi, YIVIEPOJHOIO CKEJeTa, IOJIOKEHUS KpaTHOM  CBs3M,
reomerpuueckasi. OCOOEHHOCTH HOMEHKJIATYpbl ATHJICHOBBIX YIJICBOJOPOJOB, HAa3BaHMA
BOKHEHIIMX pagukaioB. duszndeckue CBONCTBA aJKEHOB. XHMMHYECKHE CBOMCTBA aJKEHOB.
DOnekTpoGUIBHBINA XapakTep peakluid, CKIIOHHOCTh K PEaKIUsM MPUCOCTUHEHUS, OKUCIICHUS,
nosmmepusanuu. [IpaBuiio MapKkOBHMKOBA M €ro JJIEKTpOHHOE oOocHOBaHWE. Peakiun
rajoreHupoOBaHus, TUAPOTAIOTEHUPOBAHUS, TUApATAlMK, TuApupoBaHus. Mexanusm AE-
peakuuii. Ilonsitue o peakuusx noaumepusanuu. ['opeHwe ajakeHOB. Peakuuu OKHCICHHS B
MSATKAX U OJKECTKUX ycloBUsiX. Peakuuss Barnepa u ee 3HadeHue nans OOHApY>KEHUS
HENpeeNbHBIX YIJIEBOIOPOAOB, MoyydeHus riukoieil. [IpumeHenre u crnocoObl MOTydeHUs
alKeHOB. lcmonb30BaHME BBICOKOM pPEAKIMOHHOM CHOCOOHOCTH QJIKEHOB B XHUMHUYECKOM
npoMblnuieHHOCTH. [IpuMenenue stuneHa u nponuieHa. [IpoMblieHHbIe CIOCOObI MOMyYeHUs
aNKeHoB. Peakuuu neruapupoBaHusi U KPpEeKUHTa ajakeHoB. JIabopaTopHbie crOCOOBI OTyUeHUs
AJIKEHOB.



Ankanuensl. [lonsTHe W KiaccupUKamus AUCHOBBIX YIIIEBOJAOPOJIOB MO B3aMMHOMY
pAcHoOJIOKEHUI0  KpaTHbIX  cBsized B Mousiekyne. OCOOEHHOCTHM — 3JEKTPOHHOTO U
IIPOCTPAHCTBEHHOTO CTPOEHUS CONPSIKEHHBIX AUEHOB. IIOoHATHE O T-3JIEKTPOHHOM CHCTEME.
Homenknarypa nTueHOBBIX yrieBoJopo10B. OCOOEHHOCTH XUMUYECKUX CBOWMCTB COMPSIKEHHBIX
JUEHOB KakK CJEJICTBUE MX DIJIEKTPOHHOTO cTpoeHus. Peakmuu 1,4-npucoenuHeHus.
[Tonmumepuszamuss  aueHoB. CrocoObl TMOMY4YeHHs] JUEHOBBIX  YIJIEBOJOPOAOB: pabOTHI
C.B.JIebenena, neruapupoBanue ankaHoB. OCHOBHBIC MOHSTHS XUMHHU BBICOKOMOJIEKYISIPHBIX
coeMHEHU (Ha TpuMepe MPOAYKTOB TMOJMMEpPU3AlNN aJKEHOB, alKaJueHOB M HX
rajoreHnpou3BOAHbIX).  MoHOMEp, TOJUMEp, peakuus  MOJIMMEpU3allud,  CTENEHb
MOJIMMEPU3AIH, CTPYKTYPHOE 3BE€HO. THIBI MOTMMEpPHBIX LIeTIeH: JTMHEHHbIE, pa3BEeTBICHHbBIE,
cumuteie. [loHsiTue 0 crepeoperyispHbix mnoaumepax. [loaumepsl TEpMOIUIACTUYHBIE U
TepMopeakTuBHBIE. [IpencTaBnenue o miacTtMaccax U anacromepax. [1omudTHIIEH BBICOKOTO U
HU3KOTO JaBJIeHUs, ero cBoWctBa M mnpuMmeHeHue. Karamuzaropsr I[urnepa—Harra.
[TomumponuieH, ero NPUMEHEHHE W CBOWCTBA. ['aloreHcoaepkamuye MOJTMMEpPHI: Te(IoH,
MOJIMBUHUIIXJIOPHUI. Kayuyku HaTypaJibHbIN u CUHTETUYECKHUE. Cononumepsl
(OyTagueHCTUPOIBHBIN Kaydyk). Bynmkanuzamus kaydyka, pe3uHa W 300HUT. JleMOHcTpanuu
Mogenu MONEKyJd CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB M aJIKaJHEHOB.
Komneknua «Kayuyk u pesuHa». [lenmonumepusanus kaydyka. CrymeHHe MIIEYHOTO COKa
KaydyyKOHOCOB (MoJiouasi, OJYyBaHUMKOB, (ukyca). Jlaboparopusie omnbiTel OOHapy)eHHE
HEeNpeeNbHBIX COEIMHEHUN B KepocHHe, ckunuaape. O3HakoMIIeHHE ¢ 00pa3liaMy MOJIUATUIICHA
U nonunponuieHa. Pacrmo3HaBanue 00paslloB alKaHOB M alKeHOB. lIpakThueckue 3aHATHUS
[Tomydyenue »TUICHA AETUAPATAIMEH ITHIIOBOTO CIUpTa. B3ammoneicTBue 3THIIeHa ¢ OpOMHOM
BOJIOM, pacTBOpOM TNiepMmaHraHara kanusi. CpaBHEHHE IUJJaMEHHM OJTWIEHAa C IIJIJaMEHEM
MpeCIbHBIX YTIIEBOIOPOIOB (METaHa, MponaH-0yTaHOBOW CMECH ).

1.4. AlleTUI€HOBBIE YTIIEBOIOPOIbI

['omosiornyeckuil psii amKMHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE allETUIICHA U
Opyrux ankuHoB. ['omonormyeckwiti psn u obmas ¢opmyna ankuHoB. HomeHknaTypa
allETUIIEHOBBIX YIJI€BOAOPOAOB. M30Mepusi MEKKIacCOBasl, YIJIEPOJHOIO CKEJETa, MOJIOKEHUS
KpaTHOH CBsi3U. XHWMHYECKHME CBOMCTBAa M NpUMEHEHHE alkuHOB. OCOOEHHOCTH peaKIIuii
MPUCOCIMHEHUSI TI0 TPOWHOW yriiepoa-yriepoaHoil cBsa3u. Peakuus Kydepoa. IIpaBuino
MapkoBHMKOBa MPUMEHUTENBHO K aneruiaeHaMm. [loaBumkHOCTE aroma Bopopoda (KUCIOTHBIE
cBoiicTBa ankuHOB). OkucieHue ankuHOB. Peakmust 3emuHckoro. [IpuMeHeHne aneTuIeHOBBIX
yraeBonopoaos. IlonuBnnunanerar. Ilonyuenue ankunoB. IlonydeHue aleTwieHa TUPOIU30M
MeTaHa ¥ KapOWAHBIM MeTonoM. JleMoHcTpauuu Mojenu MOJeKydbl aleTH/eHa U JIPYrux
ankuHoB. [lomyueHue aneTwieHa W3 KapOuJa KaibIUs, O3HAKOMJICHHE C (PU3HMYECKUMHU HU
XUMHUYECKMMH CBOMCTBAMH allETUJIEHA: pACTBOPUMOCTBIO B BOJE, TOPEHUEM, B3aUMOJIECHCTBHEM
¢ OpomMHOH BOIOW, pacTBOpOM IepMmaHranara kamus, comsmu wmenu (I) u  cepebpa.
JlaGopaTtopHsiit onbIT 3roTOBNICHNE MOIETEH MOJIEKYJT AJIKHHOB, UX H30MEPOB.

1.5. ApoMatuueckue yriieBoA0pOIbI

I'omonornyeckuii  psx  apeHoB. beH3on kak mpeacTaBUTeNlb  apeHOB. Pa3Butue
npeicTaBiIeHuit o crpoeHuH OeH3osna. CoBpEeMEHHBIE NPEACTaBICHUS 00 JJIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTpoeHuu Oenzonia. OOpa3oBaHHE apoOMaTHUECKOW T-cucTeMbl. ['omomoru
OeH30Ma, HMX HOMEHKJIaTypa, oOmas ¢opmyna. Homenknarypa uisi JuU3aMElICHHBIX
NPOU3BOJIHBIX O€H30Ja: OpTO-, MeTa-, Mapa-pacrhojioxeHue 3amectureneil. dusznueckue
CBOWCTBA apEHOB.

XWMHYECKUE CBOMCTBAa apeHOB. [lpumepbl peakiuii 3JIEKTPOPUIBHOTO 3aMEIICHUS:
raJloTeHUPOBaHUs, anKuiaupoBaHus (karanuzatopel Dpunens—~Kpadtca), HHUTpOBaHUS,
cynbpupoBanus. Peakiuu rufpupoBaHus U MPHUCOEAMHEHMs Xjopa K OeHzomy. OcoOeHHOCTH



XUMHYECKHX CBOWMCTB TOMOJIOTOB OeH307a. B3auMHOe BIMSHHE aTOMOB Ha MPUMEPE TOMOJIOTOB
apeHoB. OpueHTanus B peaknusax saekrpodunbHoro 3amemnieHus. Opuentantsl | u Il pona.
[IpumeHenne u moyydeHue apeHoB. lIpUpoHbIE UCTOUYHUKH apOMATUYECKUX YTIEBOIOPOIOB.
ApomaTuzanus aJKaHOB W IHMKJIOAJKAHOB. AJKWJIIMpOBaHHWE OecH30ja. JleMoHcTpamuu
[IlapocTepkHEBBIE 1 00BEMHBIE MOJIETT MOJIEKYJ O€H30J1a ¥ €r0 TOMOJIOTOB. Pasnenenue cmecu
OCH301—BOJ]a C TOMOIIBIO JCIUTEILHON BOPOHKU. PacTBopsromiasi crmocoOHOCTH OeH3051a
(9KCTpaKIUs OPTaHUYECKUX U HEOPTAaHWYECKUX BEUIECTB OSH30JIOM M3 BOJHOTO pacTBopa iona,
KpacuTesel; pacTBOpeHrEe B OEH30JIe BEIIECTB, TPYAHOPACTBOPUMBIX B BOJIE (Cepbl, OEH30MHON
KkucioTsl). 'operne Oenzona. OtHomeHne OeH3oia K OpOMHOW BOAE, pacTBOpPY IMepMaHraHara
kanus. [lonyuenne auTpoOeH3ona. O3HakoMIIeHHe ¢ PU3NUECKIMU CBOMCTBAMH apOMaTHYECKHUX
VIIEBOMOPOAOB C  HCHONb30BaHWEM  pacTBoputens  «ConbBeHT».  W3roToBineHue
WCIIOJIb30BaHUE  TpocTeimero mpubopa i xpomartorpaduu. I[lomydenue OeHzoma
neKkapOOKCHIMpOBaHUEM OeH30iHOIM KucioThl. [lomyueHune U paccioeHne SMyabCHU OeH307a C
Bojoi. OTHOIIEHNE OeH30J1a K OPOMHOM BOJIE M PAaCTBOPY MEpPMaHTaHaTa KaJHsl.

1.6. [IpupoaHbie ICTOYHUKH YTIIEBOAOPOIOB

Hedts. Haxoxnenne B mnpupoae, coctaB u  (Qu3nueckue CBOWCTBA HETH.
TormBHORHepreTueckoe  3HaueHue Hedtu. [IpombinuieHHas  mnepepaboTka  HEPTH.
Pexktuduxanus HepTH, OCHOBHBIE (PpakuuM ee pa3ieieHHs, UX HCHojJb30BaHHE. Bropuunas
nepepaboTka HerenpoaykToB. PexTudukanus Ma3yTta Mpu yMEHbIIEHHOM JAaBieHud. KpekuHr
He(drenpoaykToB. Pasnmuunbie Buabl kpekuHra, padotel B.I'.11lyxoBa. M3omepu3amnms aakaHOB.
AJNKWIMpOBaHUE HEIpPEIeNbHBIX YrieBoaopoaoB. Pudopmunr nedprenpoaykroB. KauecTBo
aBTOMOOMJIBHOTO TOIIMBa. OKTaHOBOE 4HCIO. [IpupoaHbIii W TONMYTHBIA HEPTIHOW Ta3bl.
CpaBHEeHHe cocTaBa MPHPOJHOTO M TIOMYTHOI'O Ta30B, MX IMPAKTUUYECKOE HCIIOJIb30BaHUE.
Kamennbiii yrosb. OCHOBHbIE HampaBJ€HHs] HUCIOJIb30BaHUS KameHHOro yriis. KokcoBaHue
KaMEHHOTO YIJIsI, Ba)KHEHIIME MPOAYKTHI 3TOr0 TMpolecca: KOKC, KaMEHHOYrojbHas CMoJa,
HajzicMonbHas Boaa. CoenuHEHUs, BbLAENSAEMble U3 KaMEHHOYTOJbHOW cMOibl. [IpoayKThl,
NOJy4aeMble U3 HaJCMOJBHOW BOJBL. ODKOJOTHYECKUE AaCHEKThl J0OBIYM, NEepepaboTKu H
UCIIOJIb30BaHusl roprouux uckomnaeMbiX. Jlemonctpauuu Komnekuus «[IpupogHble HCTOUYHUKU
yrieBoaopoaoBy». CpaBHEHHE MpPOIECCOB ropeHuss Hedptu um mpupoaHoro rasza. OOGpasoBaHHe
He(TSHOM IJIEHKH Ha MTOBEPXHOCTH BOMbI. KaTanuTuuecknii KpeKuHT mapaduHa (UM KepOCHHa).
JlaGopatopHbie ombIThl OmnpeneneHre Halu4us HeNpeaeibHbIX YIIEeBOJOPOIOB B OCH3MHE H
KepocuHe. PacTBOpHMOCTh paznuyHBIX HEPTENpOAyKTOB (OCH3MHA, KEPOCHHA, TU3EIBHOTO
TOTIMBA, Ba3elIuHa, napaguHa) Apyr B ApyTe.

1.7. 'unpokcunbHble COeAUHEHUS

Crpoenue u knaccudukanms cnupros. Knaccupukaius cniupToB MO TUITY YTIEBOIOPOIHOTO
paaMKana, Yucily THAPOKCHIIBHBIX TPYII U TUITY aTOMa YIJIEpOJa, CBA3aHHOTO ¢ THIPOKCUIIBHON
Ipynnon. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE TI'MAPOKCWIBHON rpynnsl. BnusHue
CTPOEHHUSI CIUPTOB Ha HUX (PU3MUECKHE CBOWCTBA. MEXMOJEKYJspHas BOJOPOJIHAs CBA3b.
I'omonornueckuii psf HpeAcsbHBIX OJHOATOMHBIX CHUPTOB. M3oMepus U HOMEHKIIATypa
aJIKaHOJIOB, MX o0mIas Gopmyna. XMMHUECKHE CBOMCTBA aJIKaHOJIOB. PeakiimonHas crmocoOHOCTh
IpEENbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHU4eCKUX U
HEOPTraHWYECKUX COeauHEeHuH, coaepkammx OH-rpynmy: KucioT, ocHOBaHWH, aM(OTepHBIX
coeMHEHUI (Boxbl, cnMpTOB). Peakiuu, MOATBEp)KIAIOIIME KUCIOTHBIE CBOWCTBA CIHUPTOB.
Peakuuy 3aMenieHuMss TMAPOKCHWIBHOM Ipynmbl. MeXMOJIEKyIsIpHas AETUApaTanuus CIHUPTOB,
ycloBUsS 00pa3oBaHUs MPOCTHIX 3PUPoB. CioxKHBIE 3(PUPHI HEOPTAHUYECKUX U OPTaHHYECKUX
KUCJIOT, peakuuu sTepuduxanuu. OKUCIEHHUE U OKHCIUTEIbHOE NETUAPUPOBAHHUE CIIUPTOB.
Crioco0bl mony4deHus: cupToB. 'MAponu3 rajoreHankaHoB. ['uaparanus ankeHoB, yCIOBHUS €€
npoBeseHus. BoccraHoBieHHe KapOOHWIIBHBIX coeAMHEHMH. OTAenabHbIE MPEICTaBUTEIN



aJIKaHOJIOB. MeTaHO/, €ro MpPOMBIIUIEHHOE IOJyYEHHUE U NPUMEHEHHE B INPOMBIIUIEHHOCTH.
buonoruueckoe neiictBue meranona. Crnenuduyeckue crnocoObl MOJYyUYEHUsI ITUIIOBOTO CIUPTA.
®dusnonoruyeckoe ACUCTBUE dTaHOoJAa. MHOroatomusie crnuptel. M3omepus M HOMEHKIIATypa
IpeICTaBUTeNIed JBYX- M TPEXaTOMHBIX CHUPTOB. OCOOEHHOCTH XMMHYECKUX CBOWCTB
MHOTOAQTOMHBIX CIHPTOB, MX KaueCTBEHHoe oOOHapyxkeHue. OTAenbHBbIC MPEICTABUTEIN:
STWICHIVIUKOJb, TJIMLEPUH, CIOCOObI UX TOJNy4YeHHs, MpakTH4YecKoe MpuMeHeHue. DeHo.
DJEeKTPOHHOE W TPOCTPAHCTBEHHOE CTpoeHHE (eHona. BzammMHOe BIMsSHUE apOMaTHYECKOTO
KOJbIla W THAPOKCUJIBHOW Tpynmbl. XHMHYECKHE CBOMCTBa (eHoma Kak (YHKIHUS €ro
XUMHAYECKOTO CTpoeHHs. bpomupoBanue ¢eHona (KauecTBEHHAsh peakiysi), HUTPOBaHHE
(MUKpUHOBAsI KUCIIOTA, €€ CBOWCTBA M NpuMeHeHne). OOpa3oBaHNe OKpaAIIEHHBIX KOMILIEKCOB C
uonom Fe3+. [lpumenenne ¢enona. Ilonydyenne deHona B mpoMBIIUICHHOCTH. JleMOHCTpaIu
Monenu monekyn cnupToB U (eHosnoB. PacTBopuMocTh B BOJAE aJIKAHOJIOB, 3TUJICHTIIMKOJIA,
rnunepuHa, ¢peHona. CpaBHEHHE CKOPOCTH B3aWMOJCHCTBUS HATPHSI C 3TAHOJOM, IIPOMAHOIOM-
2, 2-MeTumponanoaom-2, rimmnepunoM. [lomyuenune OpomdTaHa W3 3TaHOJNa. BrITecHeHUe
¢denona u3 ¢eHonsTa HATPUSL YrodbHOW KuCIOTOM. Peakuums ¢eHona ¢ GopmaibIerugoM.
KauectBennble peakiuu Ha ¢GeHosl. 3aBUCHUMOCTH PAcTBOPUMOCTH (eHojla B BOJE OT
Temreparypbl. BiaumoneiictBue ¢eHona ¢ pacTBOpoM Iienoyd. Pacrmo3zHaBaHHe pacTBOpPOB
dbenomsiTa HaTpusi W KapOoHaTta HaTpus (0apOOTak BBIIBIXAaEMOTO BO3JyXa WJIW JCHCTBHE
CWJIBHOW KHCIIOTHI). Pacrio3HaBaHMe BOAHBIX PacTBOpOB (eHONa U rimiepuHa. JlabopaTopHbie
onbIThl PekTudukanus cmecu s3TaHoI—BoAa. OOHapyXeHHEe BOAbI B a3€0TPOMHON CMECH BOJBI U
aTHiIoBOro cnupra. llpakrnueckue 3aHaTHa I3yueHue pacTBOPUMOCTH CIHMPTOB B BOJE.
OkucneHne CHOUpTOB Pa3IUYHOTO CTPOEHUS XPOMOBOM cmechio. llomydeHue auUATHIIOBOTO
s¢upa. [lomyueHue raumepaTa Meau.

1.8. Anpaeruasl U KETOHBI

I'omonoruueckue psabl aabAerHI0B U KeTOHOB. IIoHATHE 0 KapOOHWIIBHBIX COCIMHEHUSX.
DIIEKTPOHHOE CTpOeHHE KapOOHWJIBHOW Trpymmbl. M3omMepuss m HOMEHKIATypa ajbICTHIIOB U
keToHOB. Dusnyeckue cBoWcTBa KapOOHMJIBHBIX COCTUHEHHMH. XHMHUYECKHE CBOMCTBa
aNbJIETUIOB M KETOHOB. PeakimoHHas CrOCOOHOCTh KapOOHUJIBHBIX COeAMHEHMN. Peakuuu
OKHUCJICHHS aJbJETU/I0B, KayeCTBEHHbIE pEaKIMM Ha albJCTUAHYI0 TIpynmy. Peaknun
MOJIMKOHACHCAUU: 00pa3oBaHue (peHonopopmanbaeruaHbix cMoi. [IlpuMeHenne u nonydeHue
KapOOHUIIBHBIX coenHeHUH. [IpuMeHeHne anbAeru10B 1 KETOHOB B OBITY U MPOMBIIIUIEHHOCTH.
Anpaeruipl 1 KeTOHBI B mipupojne (3dupHbie Macna, ¢hepomonsl). [lomydeHne kapOOHMIBHBIX
COCIMHEHUI OKUCJIEHMEM CIMPTOB, THJApaTallMell aJKWMHOB, OKHCIEHHEM YIJIEBOJOPOJIOB.
OTtaenpHbIE IPEICTABUTENN AJIBETHIOB U KETOHOB, CelM(PUUECKre CIOCOObI UX MOIYYeHHS U
coiicTBa. Jlemonctpanuu IllapocrepkHeBble M O0BEMHBIE MOJEIM MOJIEKYN albJIETHJOB U
KeTOHOB. [lomydeHne yKCYCHOTO anbJeruja, OKHCIEHHE JSTaHOJIa XPOMOBOM CMECBIO.
KauecTBeHHbIE peakliuu Ha anbAeTuAHYIO0 Tpymnmny. JlaboparopHsie onbITel OKHCICHHUE 3TaHOJIA B
3TaHAIb PACKAIICHHOW MEAHON TPOBOJIOKOM.

[Monyuenue ¢eHonopopmanpaeruAHOTO NonuMepa. Pacro3HaBaHue pacTBOpa aleToHa U
dopmanuna. Ilpaktuueckue 3aHsATHS M3ydeHHe BOCCTaHOBUTENBHBIX CBOMCTB allbJErHJIOB:
peakiusi «cepeOpsiHOTO 3epKaja», BoccTaHoBieHHe ruapokcuaa menu (II). BzammopeiicTBue
dbopmanipieruaa ¢ TUAPOCYIbUTOM HATPHSL.

1.9. KapOoHOBBIE KUCIIOTHI U UX MPOU3BOIHBIE

['omonornyeckuii psii OpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KuCIOT. IloHAtue o
KapOOHOBBIX KHCJIOTaX M HMX KiaccH(UKAIUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUJIbHOW TIpynmbl. ['oMonorudeckuii psia MpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, WX HOMEHKJaTypa ¢ u3oMepus. MexXMOJIeKyIsIpHble BOJOPOIHBIE  CBSI3U
KapOOKCUJIBHBIX TpYMI, WX BIMSHHE HAa (QU3MYECKHE CBOWCTBA KAapOOHOBBIX KHCIIOT.



XUMHUECKUE CBOMCTBA KapOOHOBBIX KHCIOT. Peakiuu, ILTIOCTPUPYIOIINE KUCIOTHBIE CBOICTBA
U UX CpaBHEHUE CO CBOWCTBAMH HEOpraHHMYecKux KucioT. OOpa3oBaHHe (PYHKIIHOHAIBHBIX
NPOM3BOJIHBIX KapOOHOBBIX KUCIOT. Peakuuu stepudukanun. AHTUAPUABI KapOOHOBBIX KUCIIOT,
ux 1nosiyueHue u npumeHeHue. CrocoObl modydyeHUss KapOOHOBBIX KHCHOT. OTaenbHbIE
OpeACTaBUTENIM U MX 3HadeHue. OOmue crocoObl MOMY4YeHHUs: OKHCICHHE AlKaHOB, aJKEHOB,
NEPBUYHBIX CIUPTOB, albJeru0oB. BaxkHellue mnpeacTaBUTENd KapOOHOBBIX KHUCJIOT, HX
Ouonoruyeckas posib, CrHeUu(pUUYECKUe CIOCOObI IOJIyuYeHHUs, CBOWCTBA M NPUMEHEHHE
MYpaBbUHOM, YKCYCHOHM, NaJbMUTHHOBOW W CTEAPUHOBOM; aKPWJIOBOM M METaKPHJIOBOMW;
OJICMHOBOM, JIMHOJICBOM M JIMHOJICHOBOW; IIaBesieBOW; OeH30iHOM KucioT. CroxKHbIE 3(UPHIL.
CtpoeHre UM HOMEHKIATypa CJIOXKHBIX 3(UPOB, MEXKJIaccoBas HM30MEpHUs C KapOOHOBBIMU
kucinotaMu. CriocoObl MOJTY4YeHHUsI CIOKHBIX 3(upoB. OOpaTUMOCTh peakuuu 3TepuPUKALIN 1
dbakTophl, BIHSAIONIME HA CMelleHue paBHOBecusa. OOpa3oBaHHME CIIOKHBIX MOJTHIPHUPOB.
[Monustunenrepedranar. JlaBcaH Kak MPEICTABUTENb CHHTETHYECKUX BOJOKOH. XHUMHUYECKHE
CBOMCTBa U MpHUMEHEHHE CIOXHBIX 3(hupoB. Kupsl. XKupel Kak cioxkHble 3(UPHI TIULEPUHA.
KapOoHOBbIE KHCIOTHI, BXOASIINE B COCTAB )KUPOB. 3aBUCUMOCTh KOHCUCTEHILIUU JKUPOB OT UX
cocTaBa. XMMHUYECKHE CBOMCTBA JKUPOB: THAPOIN3, OMBUICHUE, THAPUPOBaHUE. bronoruyeckas
pOJIb JKUPOB, MX HCIIOJIB30BaHHE B OBITY M HPOMBIIIICHHOCTH. Cou KapOOHOBBIX KHCIOT.
Mpsuta. CriocoObl TIOJIYYSHHSI COJICH: B3aUMOACHCTBHE KapOOHOBBIX KHCJIOT C METaJUIaMH,
OCHOBHBIMHM OKCHJaMH, OCHOBAaHHUSIMH, COJIIMHU; IIETIOYHOH THIPOIM3 CIOXKHBIX 3(PHUPOB.
XHWMHYECKUE CBOMCTBA COJIEHM KapOOHOBBIX KHCIOT: THIPOJIM3, PEaKIMH HOHHOTO OOMEHa.
Mpbuta, cymHOCTh Moromiero AeicTBusa. OTHOILIEHHE MbUIAa K KeCcTKoW Bojae. CHHTETHYECKHe
Mmoromue cpencrsa — CMC (aeTepreHThl), X MPEUMYIIECTBA U HEIOCTaTKU. JleMOHcTpanuu
3HaKOMCTBO C (DU3MYECKMMM CBOMCTBaMHU BaXKHEUIIMX KapOOHOBBIX KHCIIOT. Bosronka
OceH301HON KHUCTOTHL. OTHOIICHUE PA3TMYHBIX KapOOHOBBIX KHCIOT K Bome. CpaBHenue pH
BOJHBIX pPACTBOPOB YKCYCHOM U COJIIHOM KHCJIOT OJUHAKOBOW MojspHOCTH. [lomyuenue
IOPUSTHO MAaXHYIIEro CI0XKHOro 3¢upa. OTHOLIEHNE CIUBOYHOTO, MOACOIHEYHOT0, MAILTMHHOTO
Maces ¥ MaprapuHa K OpOMHOM BoJe M pacTBOpY IepMaHraHaTa Kajius. JlabopaTopHbie OIBITHI
B3auMmopeiicTBue pacTBOpa YKCYCHOM KHCJIOTBI C MarHM€M, OKCHJOM ILIMHKA, THIPOKCUAOM
xene3a (III), pactBopom kapOoHara kamusi U creapara kamus. O3HakomiieHHE ¢ oOpa3namu
CIOXHBIX 3(upoB. OTHOLIEHUE CIOXKHBIX A(PUPOB K BOJE U OPraHUYECKUM BEIECTBAM.
BriBeieHre KUPHOTO MATHA € MOMOIIBIO CIOXKHOTO 3¢upa. PacTBOpUMOCTH KHPOB B BOJE H
OpPraHYeCKUX pacTBopuUTelsix. CpaBHEHUE MOIOIIMX CBOMCTB X03siiicTBEHHOTO Mbl1a 1 CMC B
xecTkol Boje. [IpakTrueckue 3aHsATHA PacTBOPUMOCTD pa3inuyHBIX KapOOHOBBIX KUCJIOT B BOJIE.
B3auMopeiicTBre yKCYCHOM KHCIIOTHI ¢ MeTaliamMu. [loydeHue n30aMumoBoro a¢upa yKCyCHOU
KUCIO0Thl. CpaBHEHHUE CTENEHM HEHACHIIIEHHOCTH TBEPAOTO U JKUIKOTO XUpoB. OMbUIEHHE
xkupa. [lomydeHne MbUIa WM W3Y4YEHHE €r0 CBOMCTB: MEHOOOPAa30BaHUs, PEaKIHil HOHHOTO
oOMeHa, TUAPOIIN3a, BBIACICHUS CBOOOIHBIX JKUPHBIX KUCIIOT.

1.10. YraeBoasl

[lonartue o6 yrneBomax. Knaccudukamus yrieBomgoB. MoOHO-, Au- U TOJHCAXapHIbL,
MPEACTABUTENN KaXkI0M TpyNmbl yriaeBoAOB. bromornueckas ponb yriieBOJOB, MX 3HAYEHHE B
KHU3HH 4YeJoBeKa M obOmectBa. Monocaxapuasl. CTpoeHHE U ONTHYECKas H30MEpHs
MoHOcaxapuaoB. Mx kiaccudukamus mo 4uciay aTOMOB Yriepoia M HpUpoje KapOOHUIbHON
rpynmnel. @opmynsl @umepa u Xeyopca Uis HM300pakeHUS MOJEKYT MOHOCAaXapHIOB.
OtHecenne MoHocaxapuzioB Kk D- u L-pany. Baxnelimue npencraButenu MoOHO3. [Jr0ko3a,
CTpOCHHE €€ MOJEKyIbl W (¢u3ndecKkue cBoiicTBa. Tayromepwsi. XHUMHUYECKHE CBOHCTBA
[JIIOKO3bl: PEaKlUU IO albJerHIHON Tpymme («cepeOpsHOro 3epKajia», OKUCICHHE a30THOM
KHUCJIOTOM, TMApUpOBaHKE). Peakiuy IIOKO3bl KAK MHOTOATOMHOTO CIIMPTA: B3aUMOJEHCTBHE
TIIOKO3BI ¢ TuapokcuaoM Meau (II) mpu kKoMHaTHOW Temmeparype W HarpeBaHUU. PazmuyHbie
TUIBI OpOXeHus: (CUpTOBOE, MOJIOYHOKKCIOE). ['moko3a B mpupoae. buonorudeckas pois u
IpUMEHEHNE T0K03bl. DpyKTOo3a Kak mM3oMep Ioko3bl. CpaBHEHHE CTPOEHHS MOJIEKYJbl U



XUMHYECKHX CBOMCTB TIOKO3bI U (PPYKTO3bl. DPyKTO3a B MPHUPOJE U €€ OMOJIOTHYECKas POJib.
[Tento3pl. Pubo3a u nme3okcupubo3a Kak TMPEACTABUTENHM albI0NeHT03. CTpoeHHWe MOJEKYII.
Hucaxapunel. Ctpoenne mucaxapuaoB. Crioco0 cowieHeHUs UKIOB. BoccraHaBnuBarommue u
HEBOCCTAHABIIMBAIOIINE CBOMCTBA AMCAXAPUIOB KaK CIECICTBHE COUIeHEHUs HuKiaa. CTpoeHue u
XUMHUYECKHE CBOMCTBA caxapo3bl. TEeXHOJOrnYecKre OCHOBBI MMPOU3BOJICTBA caxapo3bl. JlakTo3a
U MalbTo3a Kak H30oMephl caxaposbl. llommcaxapuapl. OOliee CTpoeHHE MOJMCAXapUIOB.
Crpoenue MoJIeKyJbl Kpaxmalia, aMuiao3a U aMuIonekTuH. @u3nyeckre cBoMCTBa Kpaxmalia, ero
HaxXOXXJICHWE B MPHUPOJIE U OMONOTrHYecKas posib. [ TukoreH. XUMHYECKHE CBOMCTBA Kpaxmaa.
CrpoeHue »JIEMEHTapHOrO 3BEHA IEJUIIOJIO3bl. BiusiHue CTpOeHHs MOJUMEpPHOM Lienu Ha
busznyeckue M XHUMHUYECKHE CBOMCTBA LEJUIIONO3bl. [MApONM3 UEUTI0I03bl, 00pa3oBaHue
CIOXHBIX d3(PUPOB ¢ HEOPraHWMYECKUMU U OpraHUYeCKUMH KucioTamu. [loHstre 00
HUCKYCCTBEHHBIX BOJIOKHAaX: alleTaTHOM HIelNKe, BHUCKo3e. HaxoxneHnwe B mnpupone u
Omonoruveckas poJib 1eUTtoN1036l. CpaBHEHHE CBOMCTB KpaxMaia U HEeJUToN03bl. JleMoHcTpanun
OO6pa3ubl yrineBoaoB U uznenuil u3 Hux. [logydenue caxapaTta Kajablus U BbIIEICHHE caXxapo3bl
U3 pacTBOpa caxapara Kanblius. B3ammopeicTBue TIIIOKO3bI ¢ (DYKCHHCEPHHUCTOW KHCIIOTOM.
OTtHomeHre pacTBOpoB caxapo3bl U MabTo3bl K Cu(OH)2 mpu HarpeBanuu. O3HaKOMIICHHE C
GuU3MYECKUMHU CBOWCTBaMU KpaxMana W IeJUTIoNIo3bl. HaOyxaHue IeTioNno3sl U Kpaxmaia B
Boze. [lomydenme TtpuHHTpaTa 1EUTIONO03bl. Kosutekius BoJIOKOH. JlabopaTopHBIE OMBITHI
OznakoMiieHHE ¢ (U3NYECKUMHU CBOWCTBAMHU TJIOKO3bl (aNTe4HAss YIAKOBKA, TaOJIETKH).
KucnoTHeii rugponns caxapo3bl. 3HAKOMCTBO C oOpasliamMu mojucaxapusioB. OOHapyKeHue
Kpaxmalia C TIOMOIIbI0 Ka4eCcTBEHHOW peakiuuu B Mene, xiebe, Horypre, MaprapuHe,
MaKapoOHHBIX u3Jenusx, kpynax. IIpaktuueckue 3anarus Peakumsi «cepeOpsHOro 3epkana»
[II0KO3b1. B3anmonelicTBre t0Ko3bl ¢ rusipokcuiom Meau (II) mpu pa3nuuHbix TeMiepaTypax.
JleficTBue aMMMayHOTO pacTBOpa OKcHAa cepedpa Ha caxapo3y. OOHapy)KEHHE JaKTO3bl B
MoJIOKe. [leficTBHe oA HA Kpaxmall.

1.11. AMHMHBI, aMUHOKHUCJIOTBI, OCIKH

Knaccudpukamus u uzomepust amuHoB. [lonstie 06 ammnax. [lepBudHbBIC, BTOPUYHBIE U
TpeTuuHble amuHbl. Kiaccuukanys aMUHOB MO THUIY YIJIEBOAOPOJHOTO paavKala U YHCITY
aMUHOTPYIII B MoJIeKysle. [oMoloruyeckue psabl TOPEAeNbHBIX — anu(aTHuecKux U
apOMATHYECKUX aMUHOB, U30MEpHUsl U HOMEHKJIATypa. XMMHUYECKUE CBOMCTBA AMUHOB. AMHHBI
KaK OpraHMYeCKME OCHOBAHMS, MX CpPaBHEHHE C AMMHUAKOM U JAPYTMMHU HEOpPraHM4eCKUMHU
ocHOBaHUsIMU. CpaBHEHHE XMMUYECKHX CBOMCTB aln(aTHYECKMX M apOMaTHUYECKMX aMHUHOB.
OOpa3zoBanne amMua0B. AHWIMHOBBIE KpacuTenu. [lOHATHE O CHHTETHYECKHX BOJIOKHAX.
[Tonmnamuasl ¥ MOIMAMUIHBIE CUHTETUYECKHE BOJOKHA. [IprMeHeHHe M TNOJIydeHHE aMHUHOB.
[Monyuenne amunaoB. Paborer H.H.3ununa. Amunokucnotsl. [loHsTHE 00 aMUHOKHCIOTaX, MX
kjnaccuukanus U crpoeHue. OnrTuyeckas H30MepHsl O-aMHUHOKUCIOT. Homenkmarypa
AMUHOKHCJIOT. JIBOMCTBEHHOCTbh KHCJIOTHO-OCHOBHBIX CBOWCTB aMHHOKHUCJIOT M €€ MPUYUHBI.
bunonspusie unoHbl. Peakuum konaeHcanuu. l[lentunHas cBa3b. CHHTETHYECKHE BOJIOKHA:
karnpoH, 3HaHT. Knaccudukamus BosjokoH. [loimydeHwe aMHUHOKHCIOT, WX NPUMEHEHHE U
ouonoruueckas ¢pynkuusa. benku. benku xak npuponneie nonumepsl. [lepBuunas, BTOpUYHAs,
TPeTUYHAsT M YETBEPTUYHAS CTPYKTYpbl OenkoB. DPUOPWILISpHBIE W TIOOYJspHBIE OEJIKH.
XUMHYECKHE CBOICTBA OEJKOB: TOpPEHHE, JIeHATypalus, THUIPOJIN3, KaueCTBEHHbIEC (IIBETHHIC)
peakuuu. buonornueckue (yHKIIUU OENKOB, MX 3HAUYeHHE. benKku Kak KOMIIOHEHT IHIIH.
[IpoGnema OenkoBOro rojomanus U MyTu ee pemeHus. Jlemoncrpanun dusnyeckne cBOHCTBA
METUJIaMUHA: arperaTHoe COCTOsSIHME, IIBET, 3alaxX, OTHOLIEHUE K Boje. ['opeHue meTmiiamuHa.
B3aumoneiicTBue aHWiIMHA W METWJIAMHHA C BOJAOM M KHcioTamMu. OKpaliMBaHWE TKaHEH
AHWIMHOBBIMH  KpacutenssMu. OOHapyXeHHe (YHKIIMOHAIBHBIX TPYNI B  MOJEKYJIax
aMHHOKUCIIOT. He#Tpanmuzammss 1menoun  aMUHOKUCIOTOW.  HeWTpanmuzamus  KUCIOTHI
aMUHOKHUCIOTOU. PacTBopenue u ocaxneHue OenkoB. JlabopartopHble ombiThl M3roromieHue
[IApOCTEPIKHEBBIX U OOBEMHBIX MOJIENIel H30MEPHBIX aMMHOB. PacTBopeHune 6ekoB B BOJE U X



koarynsaus. OOHapyxkeHHe Oenka B KypHHOM sifie W Mosoke. I[IpakTuueckue 3aHATHS
OO6pa3oBanue cosneil anunuHa. bpomupoBanue anwnumHa. OOpa3oBaHHWE COJICH TIIMIIMHA.
[Monmyuenue mennoi conmu riuuuHa. Jlenatypanus 6enka. L{BeTHble peakiuu O€IKOB.

1.12. A3oTconepxaiiiue rerepourkinieckue coequnenns. HykiienHoBbie KUCIIOTHI

HyxneunoBble kucnotel. HykieMHOBBIE KUCIOTHI KaK NPUPOAHbIE IoauMepbl. HykineoTuasl,
ux crtpoenue, npumepbl. AT® u AP, ux B3auMomNpeBpalieHUEe W PoOJib ITOr0 IMpolecca B
npupone. Ilonstue JIHK n PHK. Crpoenne JIHK, ee nepBuuHas u BTOpUYHAsS CTPYKTYypa.
Pa6oter ®@.Kpuka u JI.Yorcona. KomruieMeHTapHOCTh a30THUCTHIX OCHOBaHHWH. Perummkanus
JHK. Oco6ennoctu crpoenusi PHK. Tunsr PHK u ux Ouonormueckue ¢ynxiuu. ITonstue o
TPpOMYHOM Koje (komoHe). buocuHTes Oenka B KuBOW KieTke. ['eHHass WHXKEHEpHS W
OouotexHonorus. TpaHcreHHble (OpPMBI pacTeHHH W JKUBOTHBIX. JlemoHcTpammu Mopenu
MOJIEKYJT BaXXHEUIIMX TeTEepOIMKIOB. KoJeKIus reTepounKiIndeckux coequHeHui. Jleiictrre
pacTBopa NUPUIMHA HA UHAMKATOp. B3aumonencTBue NUpUIMHA C COISHON KUCIOTON. Moaens
Mosekyael JIHK, nemoHcTpanus nOpUHIMIA KOMIUIEMEHTAPHOCTH a30THUCTBIX OCHOBAHMM.
OO0pa3ipl MPOJAYKTOB MHUTAHUS W3 TPAHCTCHHBIX (OPM pAacTEHWH M KUBOTHBIX. JlekapcTtBa u
npenapaTsl, U3rOTOBJICHHBIE METOJaMH T'€HHOW MHXKEHEepUH U OmoTexHojoruu. JlabopaTopHbIit
onbIT M3roroBiieHre 00bEeMHBIX U IIAPOCTEPKHEBBIX MOJIEEH a30TUCTHIX T€TEPOIIUKIIOB.

1.13. buonornvyeckn axtuBHble coeauHeHuss depmentsl. [loHsTHE O (epmMeHTax Kak O
OMOJIOTHYECKUX KaTajau3aropax OenkoBod mpupoabl. OCOOCHHOCTH CTPOEHHUS U CBOWCTB B
CpaBHEHUHU C HEOpPraHMYECKMMH Katanuzatopamu. Knaccudpuxanus dpepmentoB. OcobeHHOCTH
CTPOCHHUSI U CBOMCTB (DEPMEHTOB: CEJICKTUBHOCTb U 3PPEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH
dbepmenToB ot Temreparypsl U pH cpenbl. 3HaueHne (GpepMEeHTOB B OMOJIOTUU W TIPUMEHEHHUE B
npoMmblIieHHOCTH. Butamunsbl. [lonstue o BurammHax. Mx xnaccudukanus u o0o3HaueHHeE.
Hopwma notpebnennst BuTaMuHoB. BogopactBopumeblie (Ha mpuMepe ButamMuHoB C, rpynmbl B u
P) u sxxupopactBopumsle (Ha nmpumepe BuTaMuHoB A, D u E). ABUTaMUHO3BI, TMIIEPBUTAMUHO3BI
U TUIIOBUTAMUHO3BI, WX NpodunakTuka. 'opmonsl. [loHsTHE O TOpMOHax Kak OHMOJIOrMYECKH
AKTUBHBIX BELIECTBAX, BBINOJHAIOIIUX SHIOKPUHHYIO pEryJsiUI0 KU3HEAEATEIbHOCTU
oprauu3smMoB.  Kiaccudukanuss TOpMOHOB:  CTEpPOUIBI, TMPOU3BOAHBIE  AMHHOKHCIIOT,
HOJIMIENITUIHBIE U OeTKOBBIE TOPMOHBI. OTAENbHBIC MPEACTABUTENN: ICTPAIUOI, TECTOCTEPOH,
UHCYNIMH, aapeHanuH. JlekapctBa. IloHsiTue o0 JnekapcTBaX Kak XHWMHOTEpPANEBTUUYECKHUX
npenapatax. KpaTkue ucropudeckue CBeJEHHS O BOSHUKHOBEHUM U Pa3BUTUU XUMHOTEPAIHH.
['pynmer gexkapcTB: cynbpaMuabl (CTPENTONHI), aHTUOMOTUKH (TIEHUIIWIUTHH), aHTUITUPETUKA
(acnupuH), aHaNbreTUKW (aHAJIBIMH). MeXaHHU3M JEHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
[pernapaToB, CTPOEHUE MOJIEKYJ, POTHO3UPOBAHNE CBOMCTB HAa OCHOBE aHaJIM3a XMMHUYECKOTO
CTpoeHUsl. AHTHOMOTHKHM, WX KJIacCH(UKaIMsi IO CTPOCHHUIO, THUILY U CHEKTPY HACHCTBHSL.
be3omacHbie crocoObl TpUMEHEHUs, JeKapcTBeHHbIE (opmbl. JlemoHcTpammu CpaBHEHUE
ckopoctu pasnoxkenus H202 mox geidictBueM ¢QepMmeHTa KaTajna3bl W HEOPraHHMYECKUX
karanmuzatopoB: KI, FeCl3, MnO2. OOpa3upl BUTaMHHHBIX TpemnaparoB. [loJMBUTaMUHBEI.
Wnmoctpamun  GoTtorpaduil KUBOTHBIX € Pa3TUYHBIMU (OpMaMH aBUTaMUHO30B. Ilmakat c
U300paXeHHeM  CTPYKTYpPHBIX  GOpMyn  3CTpajguojia,  TECTOCTEPOHA,  aJpeHalMHA.
BsaumopeiictBue anpenanuna ¢ pactBopoM FeCl3. benkoBas mpupoxa uHCyiauHa (I[BETHAS
peakmus Ha Oenkn). [1nakaTel wim Kogorpammsel ¢ hopMyIaMu aMuja CyIb(aHUITOBON KUCIOTHI,
TUruApo(OIUEBO U JTOKHON TUrHAPO(POINEBOI KUCIOT, OCH3UINECHUIIMIUINHA, TeTPAMKINHA,
nedorakcuma, acnupuna. Jlaboparopusie onbIThl VcmbiTaHWe pacTBOPUMOCTH aJpeHaIlHa B
BOJEe M coistHOM kuciore. OOHapykeHHE aclupuHa B TOTOBOI JieKapcTBEHHOH (opMe.
[Ipaktuueckue 3aHsaTHs OOHapyXeHHWE BUTaMHHA A B MOJCONHEUYHOM Macie. OOHapyKeHue
ButamuHa C B s6;0uHOoM coke. OrmpeneneHue BUTamMuHa D B pbiObeM KUpe MM KypUHOM
)kenTke. J[lelicTBue aMuUII03bl CIIIOHBI Ha Kpaxmail. JleficTBHE NeruaporeHasbl Ha METHJICHOBBII
cunuil. JlelicTBue KaTayna3bl Ha NEPOKCH] BOAOpOJAa. AHanIM3 JIEKAPCTBEHHBIX IIPENapaTos,



IMPOU3BOJHBIX C&HHHHHOBOﬁ KHACJIOTHI. AHamu3 JICKAPCTBCHHLIX MPCIIapaToB, MPOU3BOAHBIX II-
aMuHO(EHoa.

2. O0mmas ¥ HeOpraHWYECKast XUMUS
2.1. Xumusa — HayKa O BEIIeCTBax

CocraB BemecTtBa. Xumuueckue »3jeMeHTH. CHocoObl CyIIECTBOBAHUS XHMHYECKUX
AJIEMEHTOB: aTOMBbI, IIPOCThIE U CIIOKHBIE BelllecTBa. BemiecTBa MOCTOSHHOTO U MEPEMEHHOIO
cocTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BelIecTB. BeliecTBa MONEKYISIPHOTO U HEMOJIEKYISPHOTO
ctpoeHusi. CriocoObl OTOOpaskeHHsI MOJEKYJI: MOJEKYJSIpHbIE U CTPYKTYypHBIE (DOPMYIIBI;
IapOCTEP)KHEBBIE M MacmITa0HbIe TpocTpancTBeHHBIE (CTIoapTa—bpurieda) Moaenu MOJIEKyI.
Nsmepenue BemectBa. Macca aToOMOB U MOJIEKYJl. ATOMHAsl eqMHUIIA MacChl. OTHOCUTEIbHBIC
aTOMHasg U MOJIEKYJsipHast Macchl. KonnyecTBO BellecTBa M €IMHUIBI €r0 U3MEPEHHUs: MOJb,
MMOJIb, KMOJIb. Yncno ABorazapo. MomsipHast Macca. ArperatHble COCTOSIHUS BelllecTBa. TBepaoe
(kpucTayuinyeckoe U aMopHOE), JKHJIKOE M Ta3000pa3HOE arperaTHbIC COCTOSHUS BEIIECTBA.
3akoH ABOraipo W €ro clieAcTBHs. MOJSPHBIA 00bEM BEIIECTB B Tra3000pa3HOM COCTOSIHHU.
OObenMHEHHBIM Ta30BBIA 3aKOH M ypaBHeHHEe MenpeneeBa—Kiamneiipona. CMecu BeIecTB.
Paznmuuust Mexay cMmecsMH W XMMHUYECKUMHU COCIMHEHUsSMH. MaccoBass W OOBEMHas JI0JIU
KOMIIOHEHTOB cMmecH. JleMoHcTpanuu OTbIThL, WLTIOCTPUPYIOIINE 3aKOH COXPAHEHHS MAacChl
BemiecTB. Habop mMojeneit aToMOB ¥ MOJIEKYIL.

Hekoropsie BemecTBa KOIW4YeCTBOM B 1 Momb. Monenb MOISIPHOTO oOBbeMa Ta3o0B.
IIpaktueckue 3ansaTua HM3roroBiieHHEe Monened MOJEKYI HEKOTOPBIX OPraHUYeCKUX |
HEopraHuyeckux BemiecTB. OyuCTKa BeHIeCTB (MIBTPOBAHMEM M IUCTHILIsAIUE. Ouuncrka
BEILECTB MEPEKPUCTATUTUIALIUEH.

2.2. Ctpoenue atoma

AToM — croxkHas 4dactuna. Jloka3zaTenbcTBa CIOXKHOCTH CTPOCHHUS aTOMa: KaTOTHBIC H
peHTreHOBCKHE Jyud, (HOTOIPGHEKT, paaruoaKTUBHOCTh, AJIEKTpoau3. IlnaHeTapHas Monenb
atoma J.Pezepdopna. Ctpoenue aroma mo H.bopy. CoBpeMeHHbBIE TIPEICTABICHUS O CTPOCHUU
aroMa. KopmycKyJsipHO-BOJHOBOM ayaiu3M dYacTull Mukpomupa. CocTaB aTOMHOIrO sijpa.
HyxnoHBI: IpOTOHBI U HEWTPOHBI. M30TONBI M HYKIUABL. YCTOWYMBOCTH SAEp. DIEKTPOHHAS
o6oouka atoMoB. [loHsATHE 00 3JIEKTPOHHON OpOWTAIM W AJIEKTPOHHOM obOsake. KBaHTOBBIC
YHClia: TJIaBHOE, opOuTanpHOe (MOO0YHOE), MAaTHUTHOE U CITMHOBOE. Pacnpesnienenre 3JIeKTpOHOB
[0 JHEPreTUYECKUM YpOBHSIM, MOIYPOBHSIM M OpOUTANsIM B COOTBETCTBUU C MPHUHIMIIOM
HauMeEHbIIeH >Hepruu, npuHIunoM [laymu u npaswiom ['yHaa. DneKTpoHHBIE KOHPUTYpALUU
aTOMOB XMMHYECKHMX AJIEMEHTOB. BajeHTHbIE BO3MOKHOCTH aTOMOB XHMHUYECKUX DJIEMEHTOB.
DneKTpoHHas KIacCUPUKALUI XUMHUYECKHX JJIEMEHTOB: S-, p-, d-, f-amemenTsl. JlemoHCTpanuu
dotorpdexr. Moaenu opbOutaneit paznmuunoit ¢opmbl. JlaGoparopusiii onbsiT Habmromenue
CIEKTPOB HUCHYCKAHWS W TIOTJIOMICHHUS COCTUHEHHH XHUMHUYECKHUX DSJEMEHTOB C IOMOIIBIO
CHEKTPOCKOIIA.

2.3. Ilepuomnueckuii 3akoH u llepronnueckas cucTeMa XHUMHUYECKHUX DJIEMEHTOB
JI.1.Menneneea

OTKpBITHE TMEPUONUYECKOT0 3aKoHA. [IpeArnochUIKK: HaKOMIEeHUE (PAKTOIOTHIECKOTO
Marepuana, paboThl MPEAIIeCTBEHHUKOB (1.B.1ebepeiinepa, A.D.lllankypTya,
Jlx.A Heronenaca, JIL.FO.Meiiepa), cbe3sn xumuxkoB B Kapicpys, JIWYHOCTHBIE KadecTBa
N .MenneneeBa. Otkpoitue J[.M.MenneneeBsim Ileprnoandeckoro 3akona. Ilepmommyeckuit
3aKOH M cTpoeHue aroma. HM3orombl. CoBpeMEHHOE MOHITHE XUMHUYECKOrO 3JIEMEHTA.
3akonomepHocth [.Mo3mu. CoBpemennas ¢opmynupoBka Ilepuoawdeckoro  3akoHa.



Ilepuonnueckas cucrema u crpoeHHe aroma. DU3MYECKUH CMBICI MOPSAKOBOrO HOMEpa
3JIEMEHTOB, HOMEpPOB TIpynmnbl W nepuona. llepmoamyeckoe M3MEHEHHE CBOMCTB 3JIEMEHTOB:
paauyca aToMa; OSHEPrud HOHU3AIMH; JJIEKTPOOTpHUIATeNbHOCTU. [IpuymMHBI H3MEHEHUS
METATNYECKUX W HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B IPyIIaxX U MEPUOAAX, B TOM YHUCIE
Oonpmux U cBepxOonbmux. 3HadeHue llepmommueckoro 3akona u Ilepuoandeckoil CUCTEMBI
xuMmudeckux 3nemeHToB J[.M.MenzaeneeBa miis pa3BUTHS HAyKHM W TMOHUMAHUS XUMHYECKOU
KapTuHbl Mupa. JlemoHctpammu Pasnuunble BapuaHTbl TaOmuipl lleproguyeckol CHCTEMBI
xumudyecknx anemeHToB J[.M.MennmeneeBa. OOpasiibl TPOCTHIX BEIIECTB OKCHAOB H
runpokcunoB snemeHToB Il mepuoma. JlaGopatopHslit ombiT CpaBHEHHE CBOWCTB IMPOCTHIX
BEIIIECTB, OKCHJIOB M THAPOKCUIO0B AeMeHToB 11 mepuopa.

2.4. CTpoeHue BellecTBa

IlongTe 0 XWMHYECKOM CBsI3U. THIBI XHMHYECKHX CBSI3€H: KOBaJCHTHAs, HOHHAaJ,
MeTaJTMdeckasi 1 BojopoaHas. KoBaneHTHas xuMudeckas CBsi3b. J[Ba MexaHu3Ma oOpa3oBaHUs
9TOM CBSA3U: OOMEHHBINM M JOHOPHO-AaKIeNTOPHBIH. OCHOBHBIE TapaMeTphbl STOTO THUIIA CBSI3H:
JUTMHA, TPOYHOCTh, YTOJ CBSI3U WM BaJE€HTHBIN yroi. OCHOBHbIE CBOMCTBA KOBAJIEHTHOM CBSI3U:
HACBIIIEHHOCTh, MOJSPU3YEMOCTh U MPOYHOCTh. DIEKTPOOTPULIATENBHOCTh U KIacCHU(pUKALUS
KOBAJICHTHBIX CBSI3€M 1O 3TOMY MpPU3HAKY: MOJSpHAs W HEMOJSIpHAS KOBAJCHTHBIE CBS3H.
[TonsipHOCTH CBSI3U U MOJSPHOCTh MOJIEKYJbl. Croco0 mepeKpbIBaHUs AJIEKTPOHHBIX OpOuTaien
U KiaccuuKalys KOBaJCHTHBIX CBS3€H MO AITOMY MpH3HAKy: O- W T-CBs3U. KpaTHOCTh
KOBAJCHTHBIX CBfi3eM M KiaccupuKkalus HUX IO ATOMY MpPHU3HAKY: OJMHApHbIE, JBOWHBIE,
TPOMHBIEC, MOJYTOpPHBIC. THUIBI KPUCTAIUIMUECKUX PEIIETOK Y BEIIECTB C 3THUM THUIIOM CBSI3H:
aTOMHBIE M MOJIEKYJsipHble. DU3nyeckue CBOMCTBA BEIIECTB C ATUMHU KPHUCTAIIMYECKUMH
pemerkamu. MoHHass xumuueckas cBsi3b. KpallHMil cioydail KOBaJE€HTHOW MOJSPHON CBSI3M.
Mexanusm oOpa3oBaHMs HOHHOW CBsI3M. VOHHBIE KPHUCTAIMYECKUE PEUIETKH M CBOMCTBA
BEIIECTB C TAKUMU KpHUCTAJUIaMU. MeTalunyecKkasi XuMu4deckas cBsizb. OcoObIi THIT XUMHUECKON
CBSI3U, CYIIECTBYIOIIMK B MeTaulaX M cIvlaBax. Ee oTiiMuMsg M CXOJCTBO C KOBAJIEHTHOW H
MOHHOM CBsA3sIMU. CBOMCTBAa METAININYECKON CBA3M. MeTaInyecKue KpUCTAIUIMUECKUE PELLIETKU
M CBOMCTBA BENIECTB C TaKUMHU KpuCTaulaMd. BogoponHas XuMHUYecKas CBsI3b. MexaHU3M
oOpa3oBaHus Takoil cBsi3u. Ee kiaccupukamus: MeXMOIEKYISIpHAS W BHYTPUMOJCKYISIpHAS
BOZOPOJHBIE CBSI3U. MOJNEKYISIpHbIE KPUCTAUIMYECKUE PEHIETKH JJIs 3TOTO THUIA CBS3H.
®dusnyeckue CBOKCTBA BELIECTB C BOAOPOJHOM CBA3bIO. buosornueckas poib BOJOPOIHBIX
CBSI3€ll B OpraHu3alMK CTPYKTyp OwomonumepoB. EnumHas mpuposa XWMHUYECKHX CBSI3CH:
HaJIM4Ke Pa3INYHbIX TUIIOB CBSI3€l B OJHOM BELIECTBE, IIEPEX0]l OJHOTO TUIIA CBSI3U B JIPYroi u
T.11. KommiekcooOpa3zoBanue. IloHSATHE O KOMIUIEKCHBIX COeIWHEHHsIX. KoopawHannoHHOE
YHUCII0 KOMILIEKCOOOpa3oBarensi. BHyTpeHHss 1 BHemHss cdepa KoMIuiekcoB. HomeHkmarypa
KOMIUIEKCHBIX coenuHeHuid. Mx 3Hauenue. JlemoHcTpanuu Mopaenun MONEKya pa3iudHON
apXUTEKTypbl. Mozienu M3 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACHOJOXKEHHS Sp-, Sp2-,
sp3rubpuaHbIX opOuTaNei. Moaenu KpUCTAUTMYECKUX PENIeTOK pPa3IMYHOro Tuma. Momenu
monekyn JJHK u Genka. JlabopaTopHsle ombIThl B3anmmozeiicTBUEe MHOTOATOMHBIX CITUPTOB C
dbenuHTOBOM XKUIKOCTHI0. KauecTBeHHBIE peakiiy Ha HOHBI Fe2+ u Fe3+.

2.5. [Tonumepsl

Heopranuwueckue mnomumepsl. [lomumepsl —  mOpocThie  BElIECTBA € aTOMHOM
KPUCTAITMYECKON PEIIeTKOMN: aJNTIOTPOITHBIE BUAOU3ZMEHEHHS Yriiepoa (anmas, rpaduT, KapouH,
dynepeH, B3auMOCBS3b THOpUAN3aMK OpOUTaliell y aTOMOB yIJiepojia ¢ MPOCTPaHCTBEHHBIM
CTPOCHHEM aJUIOTPOIHBIX MOAU(PUKALINK); CeJIeH U TeJUTyp LiernoueyHoro ctpoeHus. [Tomumepsl
— CJIOKHBIE BEIIECTBA C AaTOMHOM KPUCTAINIMYECKOM pEIIeTKOM: KBapll, KpPEMHE3EM
(IMOKCUIHBIC COSAMHEHUS KPEMHUS), KOPYH]I (OKCH]I aTFOMUHUS) U QTFOMOCUIIMKATHI (TIOJIEBBIS
mImaThl, CI0/a, KaojduH). MuHepanbl U ropHbeie mopojsl. Cepa ruractuueckas. MuHepaibHOE



BOJIOKHO — acOecT. 3HayeHHWEe HEOPraHWYeCKUX MPUPOAHBIX IMOJUMEPOB B (HOPMUPOBAHHU
OJIHOU M3 T€OJOTHYECKUX 000J0uek 3emin — nutochepsl. Opranndeckue moaumepsl. Criocoos
UX TIOJyYEHUS: peakUuu TMOJIMMEpPU3ALMU M Ppeakuuu NoJuKoHAeHcauuu. CTpyKTypsl
MOJIUMEPOB: JINHEHHBIE, Pa3BETBICHHBIE U MPOCTpaHCTBEHHBIE. CTPYKTYpHUPOBaHUE MOJIMMEPOB:
BYJIKaHU3AIMs KayuyyKoB, AyOJieHHe OEKOB, OTBEP)KICHHUE MOJMKOH/ICHCAIMOHHBIX MOJUMEPOB.
Knaccudukanmss moaumepoB 1o pa3nudHbiM — Ipu3HakaM. JlemoHctpanuu — Komneknuun
MIACTMACC, KAy4yKOB, BOJJOKOH, MUHEPAJIOB U TOPHBIX MOPOJ. MUHEpallbHOEe BOJIOKHO — acOecT
— u wusaenus w3 Hero. Mopenu wmonekyn ©Oenkos, JIHK, PHK. JlaGoparopHbie OMBITHI
O3zHakoMJieHHE € 00pasllaMH TUIACTMACC, BOJIOKOH, Kay4yKOB, MHHEPAJIOB M TOPHBIX IMOPOJ.
[TpoBepka 1utacTMacc Ha AJEKTPUYECKYIO MPOBOJUMOCTD, TOPIOYECTh, OTHOILLIEHUE K pacTBOpaM
KHCJOT, IIEeJIOYe U OKUCIUTEIICH.

CpaBHEHHE CBOWCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX TiactMacc. [lonyuenue Huten
U3 KalpoOHOBOM MM JaBcaHOBON cMouibl. OOHapyXeHHe XJI0pa B MOJUBUHUIXIIOPHIE.

2.6. JlucniepcHbIE CUCTEMBI

[Tonsarue o aucnepcHbIx cuctemax. Knaccudukanus qucrepeHbIX CHCTEM B 3aBUCUMOCTH OT
arperaTHoOro COCTOSHUSI TUCIEPCUOHHOW cpeibl U TUCIEPCHOM (a3bl, a TakkKe Mo pa3Mepy HX
gactull. ['pyOoaucrnepcHble CUCTEMBI: 3MYJIbCUH U CYCHEH3HH. TOHKOIMCIEPCHBIE CHUCTEMBI:
KOJUTOUJIHBIE (30JIM W TEJIM) U WUCTHUHHBIE (MOJEKYJISPHBIC, MOJICKYJISIPHO-UOHHBIC U MOHHBIE).
O¢pdexr Tunmans. Koarymsuus B KOJUIOMAHBIX pacTBopax. CHHepe3uc B TensX. 3HaueHHe
JIMCTIEPCHBIX CHCTEM B JKMBOM M HEXWBOW MPHUPOJE M MPAKTUYECKOW >KU3HU YEIOBEKa.
OMyJIbCUM M CYCIIEH3MM B CTPOMUTENBCTBE, IMUIIEBOM U MEAULMHCKOW NPOMBILIUIEHHOCTH,
KocMeTHKe. buosjormueckue, MeIWLIMHCKHE M TEXHOJOTHMYECKHE 30JIM. 3HA4YeHHE Tejeil B
OpraHM3alMy )KUBOH MaTepuu. buonornueckue, NuIeBble, MEAUIIUHCKUE, KOCMETUUECKUE TEIIN.
Cunepe3uc kak (akTop, ONPEAETSAIOMHMA CPOK TOAHOCTH TPOAYKIIMM HAa OCHOBE TEIICH.
CBepThIBaHHE KPOBH KaK OWOJIOTMYECKUU CHUHEpE3WC, ero 3HadeHue. [lemoHcTpammu Bumsl
JUCIEPCHBIX CHUCTEM M UX XapakTepHble npus3Haku. I[IpoxoxaeHue myda cBeTa uepes
KOJUIOUIHbIE M UCTUHHBIE pacTBOpbl (3ddexkr Tunmans). Jlabopatopusie ombithl [Tomydenue
cycrieH3un cepbl M KaHudonu. IlomyueHue sMynbcuM pPAacTUTENBHOTO Macia M OeH3o.Ia.
[Momyuenue 3015 kpaxmaina. [lomyuenue 30515 cepbl U3 THOCYNb(haTa HATPUSL.

2.7. XuMHYEeCKHEe peaKiuu

Knaccudukanus XUMHUYECKMX peakiuii B OpPraHUYEeCKOH W HEOPraHMYeCKOW XWUMUH.
[TonsiTie 0 XUMHUYECKOW peakiuu. Peakmuu, uaymue 0€3 W3MEHEHHs KaueCTBEHHOTO COCTaBa
BEUIECTB: AUIOTPONU3alMs M u3oMmepusanus. Peaknuu, uaymue ¢ HM3MEHEHMEM COCTaBa
BEUIECTB: MO YMUCIY M XapaKTepy pearupyrommx U o0pa3ylomuXxcs BeulecTB (pa3ioKeHus,
COCJMHEHUS, 3aMelIeHus, OOMEeHa); 1O M3MEHEHHUIO CTENeHEeH OKUCICHUS DSJEMEHTOB
(OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE M HEOKUCIUTEIbHO-BOCCTAHOBUTENBHBIE pEAKLUn); IO
TeroBoMy 3¢ dekTy (3K30- U dHAOTEpMUYEcKHe); MO ¢a3e (roMo- W TeTepOreHHBIE); MO
HampaBieHutio  (oOpaTuMble ©  HEOOpaTWMbIE); TIO  HUCIIOJB30BAaHUIO  KaTaJau3aTopa
(KaTaduTUYeCKHe M HEKAaTaJIUTUYECKHE); MO MeXaHu3My (paauKalbHble, MOJEKYJSpHbIE M
HOHHbIE). BEpoATHOCTh MPOTEKaHUA XMUMHUYECKUX peakuuil. BHYTpeHHss sHeprus, SHTAJIbINA.
TemnoBoil »pdexT XuMudeckux peakuuid. TepMmoxumuueckue ypaBHeHHA. CTaHgapTHas
SHTAJBIUS peakuuii U obpazoBanus BemiecTB. 3akoH [.M.I'ecca u ero cienctBus. DHTpoIHs.
Ckopocts xmMmuyeckux peakuuid. Ilonstue o ckopoctu peakiuil. CkopocTs romo- u
FeTepOreHHON peaKkiuu. JHEeprus akTuBauuu. PaKTOPHI, BIMSIOIMIME HA CKOPOCTh XUMHUYECKOH
peakiuu. Ilpupoma pearupyrommx —BemectB. Temmeparypa (3akoH Baut—Ilodda).
Konnenrpanus. KatanuzaTopbl U KaTajiu3: TOMO- U T€TEPOT€HHBIN, NX MEXaHU3Mbl. DEPMEHTHI,
UX CpaBHEHUE C HEOPraHWYECKMMH KaTalu3aTopaMmH. 3aBUCUMOCTb CKOPOCTH PEAKIHUH OT
MOBEPXHOCTU CONPUKOCHOBEHHUS pearupyromux BemecTB. OOpaTUMOCTh XUMHUYECKUX PEaKIIU.



Xumuyeckoe paBHoBecHeE. [IoHATHE 0 XMMUYECKOM paBHOBECUU. PaBHOBECHBIE KOHLIEHTPALUU.
JIMHaMUYHOCTP XMMHYECKOrO paBHOBecHs. (DAKTOpHI, BIMAIONIME HA CMEIICHHE PaBHOBECHS:
KOHLIEHTpalus, faBieHue, remneparypa (npunuun Jle lllatense). demonctpauuu IpeBpaienue
KkpacHoro Qocdopa B Oemnblif; kuciopona B 030H. Moaenu Oyrana u m3oOyrana. [loimyuenue
KHCJIOPOJIa U3 IIEPOKCUIA BOAOPOAA U BOJBL; Aeruaparanus 3ranona. Ilenouka npespamenuid P
— P205 — H3PO4; cBoiicTBa YKCyCHOW KHUCIIOTHI;, PEaKIIUM, UAYIHME C 00pa3oBaHUEM OCaJIKa,
raza ¥ BOJbl; CBOICTBAa METAJUIOB, OKHCJICHHE ajbJEru/ia B KUCIOTY M CIHpPTAa B albJETU].
Peakuuu ropeHus; peakuuu SHAOTEPMHUYECKHE Ha MPUMEpPE pPEaklUH DPa3IoKeHHus (3TaHoua,
KaJIMHHOM CEeNMMTphl, OMXpoMaTa aMMOHHSA) W OK30TEPMHUYECKHE HA TPUMEpe peaKIHii
coemuHeHUs (oOecriBeunBaHME OPOMHOM BOIBI M pacTBOpa IEpPMaHTAaHATA Kajusl ATHUIICHOM,
raiieHue U3BECTH U Jp.). B3aumonelicTBre IMHKA C pacTBOpPaMHU COJISIHOM U CEPHOM KHUCIJIOT IpHU
pPa3HBIX TeMIlepaTypax, pa3HbIX KOHLEHTPAUUSAX COJSHOM KHCIIOTBI, pa3jIoKEHUE NEpPOKCUAA
KHCIIOpOoJia ¢ MoMoIIpi0 okcuaa maprania (IV), karamassel cbIporo Msca U ChIPOro KapToders.
B3auMopeiicTBue NMHKA pPa3IMYHONW IMOBEPXHOCTH (IOPOIIKA, TMBUIH, TPaHyJ) C KHUCIOTOM.
Mopenb «xumnsimero ciosi». Cwmemienue paBHoBecuss B cucteme: Fe3+ + 3 CNS— «——
Fe(CNS)3; ombuUIeHWE  KUPOB, peakmuu  dTepUUKAIMU.  3aBHCHUMOCTh  CTCIICHH
AIIEKTPOIUTUYECKOH TUCCOIMAIMY YKCYCHOM KUCIOTHI OT pa3basnenus. CpaBHenue cBoicTs 0,1
H pacTBOpoB CEepHOl U CEPHUCTOW KHUCJIOT, MYPaBbMHOMW M YKCYCHOM KHCIIOT; THJIPOKCHIOB
auTus, Hatpus u Kamus. JlabGoparopueie ombiTel [lomydeHue Kuciopona pasziokKeHHEM
MepOKCHa BOAopoaa U (WiIM) TIepMaHTaHaTa Kanus. Peakuun, uaympe ¢ oOpa3oBaHUEM OCajKa,
rasa Wi BOJAbI JUIsl OPraHUYECKUX U HEOPTAHUYECKUX KUCIIOT.

2.8. PactBOpBI

[lonsatue o pactBopax. @DPU3MKO-XMMUYECKAs NPUPOAA PACTBOPEHUS U PACTBOPOB.
B3aumoneiicTBue pacTBOpUTENE M PAcTBOPEHHOrO BellecTBAa. PacTBOPMMOCTH BEILIECTB.
CriocoObl BBIpaXKEHUS KOHIICHTpAIlMH PACTBOPOB: MAaccoBas JOJS PACTBOPEHHOIO BEIECTBA
(mpouieHTHAas), MoJiApHas. Teopus 3JAEKTPOIUTUYECKON quccouranuu. MexaHu3m JUCCOLUaluu
BEILECTB C Pa3IUYHBIMM THUIIAMU XHMHYECKUX CBsizei. BKiaj pycCKUX y4Y€HBIX B pPa3BUTHE
MPEACTABICHUN 00 SJIEKTPOJMTHYECKOW aucconuanui. OCHOBHBIE TIOJIOKEHUS TEOPUH
AIIEKTPOJIUTUUECKON Tucconranuu. CTeneHb AIEKTPOIUTHISCKON NUcconranui U (pakTopsl ee
3aBUCUMOCTH. CHIIbHBIE W CpeaHue HNEeKTpodauThl. Jluccoumanus Boasl. BomopoaHsiit
noka3arenb. Cpea BOIHBIX PAaCTBOPOB IJICKTPONHUTOB. Peakiu oOMeHa B BOAHBIX PacTBOpax
3JIEKTPOJIUTOB. ['Maponn3 kak oOMeHHBIH mporecc. HeoOpatumplii THAPOIN3 OPraHUYECKUX H
HEOPTraHWYECKUX COCIMHEHHM M €ero 3HaueHHWe B NPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa.
OO6patumslii Tuponn3 cosieid. CTyreHuaTsii ruaposm3. [IpakTnueckoe MpuMeHEeHHe THIPOJIH3a.
I'uaponus oprannyeckux BeniecTB (OEIKOB, )KUPOB, YITIEBOJIOB, MOJUHYKIEOTU0B, AT®D) u ero
OuoJoruueckoe U IMpakTuiyeckoe 3HaueHue. OwmbUieHHe >kupoB. Peakius sTepudukanuu.
JemoncTpauun CpaBHEHHE AJIEKTPONPOBOJHOCTH PACTBOPOB  3JIEKTPOIUTOB. (CMelieHue
PaBHOBECHS TUCCOLMALIMU CIIA0BIX KHUCIOT. MHAMKATOPBHl M M3MEHEHHE MX OKPAaCKU B Pa3HbIX
cpenax. CepHOKUCIBIA M (EPMEHTATUBHBIA THUAPOIU3 YIIIEBOAOB. ['maponus kapOOHATOB,
Ccynp(haTOB U CHJIMKATOB WIEJIOYHBIX MeTayUioB; HUTpartoB cBuHHa (II) wnm muHka, xnopuna
amMmoHus. JlaGopatopHblii  ombIT  XapakTep IUCCOLHMALMK  PA3IMYHBIX  THUIAPOKCHJIOB.
[Ipaktrueckoe 3ansaTue IIpuroroBiaeHne pacTBOPOB PA3NMYHBIX BUAOB KOHIIEHTPALMH.

2.9. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU. DJIEKTPOXUMHUYECKHUE TTPOLIECCHI

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTerneHb OKucieHus. BoccranoBurenu u
OKHUCJIIUTCIIN. OKI/ICJ'IGHI/IC U BOCCTAHOBIJICHHUC. Ba)I(HefIIHI/IC OKHUCIUTCIN MU BOCCTAHOBHUTCIIUN.
BoccranoBurtenbHble CBOMCTBA METAIOB — NPOCTHIX BemIECTB. OKHUCIUTENbHBIE U
BOCCTAHOBHUTCJIILHBIC CBOI>'ICTBa HEMCTAJJIOB — HpOCTbIX BCHICCTB. BOCCTaHOBI/ITCHI:HBIe
CBOHMCTBAa BENIECTB, OOpPa30BaHHBIX JJIEMEHTaMH B HH3IIEH (OTPUIIATEIHHON) CTENEeHU



okucienus. OKHUCIHUTETbHBIE CBOWCTBA BEIIECTB, OOpPAa30BAaHHBIX JJEMEHTaMHU B BBHICIICH
(ONOXKUTENbHOM) CcTeneHn OKuclIeHus. OKUCTUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOWMCTBA
BEIIECTB, OOPA30BAHHBIX  DJIEMEHTAMH B  TPOMEXKYTOUHBIX  CTENEHSX  OKHUCIICHUS.
Knaccudukanmst OKHCINTETLHO-BOCCTAHOBUTENIBHBIX peakmuii. Peaknuu MexaTOMHOTO U
MEXMOJIEKYJIIPHOTO OKUCJICHUS-BOCCTAHOBJICHUS. Peakiinu BHYTpUMOJIEKYISIPHOTO OKUCIICHHUS-
BOCCTaHOBJICHHUS. Peakiuu camMOOKHCIICHHSI-CAMOBOCCTAHOBJICHUS (IUCIIPOTIOPIIMOHUPOBAHMS).
Metonbl COCTaBIICHUSI YPaBHEHUM OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX peakuui. Meron
3JIEKTpOHHOTO OanaHca. BnmsHue cpenbl Ha MPOTEKAHWE OKUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX
npoiieccoB. XUMUYECKHE MCTOYHUKHU TOKa. OJEKTPOJHbIE MOTEHIUANbl. Psii cTaHZapTHBIX
SJICKTPOJHBIX  TOTCHIMATIOB  (DJIEKTPOXMMHUYECKUN  psA  HANpsHKEHUH — METAJIOB).
lanbpBaHMYECKUE TIEMEHTHI U IPUHIIUIIBI UX pa0oThl. COCTaBICHNE TATbBAHNYECKHUX DJIEMEHTOB.
OO6pa3oBaHre TAIbBAHUYECKUX Map MPH XUMUYECKUX Tporieccax. ['anbBaHUYECKHE SJIEMEHTHI,
NPUMEHSEMbIE B JKH3HU: CBHHIIOBAas aKKyMYJSTOpHas Oarapesi, HUKEIb-KaJMHEBBIE OaTapeu,
TOIUJIUBHBIE AJIEMEHTHI. DJIEKTPOJIU3 PACIIIaBOB M BOJIHBIX PACTBOPOB JIEKTPOIUTOB. [Iponeccsl,
MPOUCXOASAIINE HA KATOJIE M aHOJE. YPaBHEHHUS IIEKTPOXUMUYECKUX MPOIECCOB. DIIEKTPOIHU3
BOJIHBIX PAcTBOPOB C MHEPTHBIMU DJIEKTPOJAMH. OIJIEKTPOJIM3 BOJIHBIX pPacCTBOPOB C
pacTBOPUMBIMHM  3JeKTpoAamMH. IIpakTudeckoe TPUMEHEHHE »BJeKTpoin3a. JleMoHcTpauu
BoccranoBnenune auxpomarta kaiausi IuHKOM. BoccranoBnenue oxcuma meaw (II) yrimem m
BOZIOpoioM. BoccTaHoBneHne quxpoMara Kajids 3TUIOBBIM cCIUPTOM. OKHUCIUTENbHBIE CBOMCTBA
A30THOM KUCIOTHI. OKUCIUTEIbHBIE CBOMCTBA IUXpoMaTa Kaiaus. ['aibBaHMYECKHE 3JIEMEHTHI U
Oarapeiiku. DnekTponu3 pactBopa xyopuaa menu (I1). Jlaboparopusie onbiTel B3anmoneiicTeue
METAJJIOB C HEMeTajulaMH, a TakXe C pacTBOpaMH COJIeM M pacTBOpaMU KHUCJOT.
B3aumoneiicTBue cepHON U a30THOW KUCIIOT ¢ Meiblo. OKUCIIUTEIbHBIE CBOMICTBA IIEpMaHIaHaTa
KaJIMS B PA3JIMYHBIX CpEIax.

2.10. Knaccudukarus Bemiects. [IpocThie BemecTBa

Knaccudukanus neopranmueckux BemiecTB. [Ipocteie u cioxkHble BemecTBa. OKCHABI, UX
knaccudukanusa. [MapoKcHIbl (OCHOBAHHS, KHUCIOPOACOACpXKAIINUE KHCIOTHI, amM(pOTepHBIC
ruapokcuabl). Kucnotsl, ux kinaccudukanus. OcHoBanus, ux kiaccudukanus. Conu cpeaHue,
KHCJIbIE, OCHOOBHBIE W KOMIUIEKCHbIE. Metaibl. [lonoxkeHue MeTamioB B MEPUOAUYECKOU
CHUCTEME U OCOOEHHOCTH CTpOEHMs UX aToMmoB. [IpocTeie BelecTBa — METaUIbl: CTPOCHHE
KPUCTAIIJIOB M METAJUTMYECKash XUMHUUecKast cBsi3b. O0mue pu3ndeckne CBOWCTBAa METAIJIOB M MX
BOCCTaHOBUTEJIbHBIE CBOWCTBA: B3aMMOJCIHCTBUE C HeMeTallaMH (KHCIOpPOJIOM, TajoreHaMu,
Cepoi, a30TOM, BOJOPOJOM), BOJOH, KHCIOTaMH, pAcTBOpaMH COJIEH, OpPraHMYECKUMU
BellecTBaMH (CIHUpPTaMu, rajoreHajkaHaMu, (PeHOJOM, KHUCJIOTaMH), Iienodamu. OKCHIbI U
TUAPOKCHUIBl METAUIOB. 3aBUCUMOCTb CBOMCTB 3THX COCAMHEHUH OT CTENEHEW OKHUCICHHS
METAJJIOB. 3HAYECHHE METAIIJIOB B IPUPOJIEC U KU3HU oprannu3MoB. Koppo3usa metamios. [lonsarue
KOppo3uu. XUMHUECKas KOPPO3Usl. DIEKTPOXUMHUEcKast Kopposusi. CriocoObl 3aIIUTH METAIIOB
oT koppo3uu. O0mme crmocoosl MOJYIeHHUs] METAIIIIOB. MeTasuibl B mpupoae. MeTtanyprust u ee
BU/JIbL: TUPO-, TUAPO- U FJIECKTPOMETAILTYPrusi. DIEKTPOIU3 PACILIABOB U PACTBOPOB COCAUHEHUN
METaUIOB M €ro npakTthyeckoe 3HadeHue. Hemeramnsl. [lonoxxkeHne HemeTamwioB B
[lepuonnyeckoit cucreme, OCOOEHHOCTH CTPOCHHS HX AaTOMOB. DIEKTPOOTPULATEIHHOCTD.
bnaropoanbsie raspl. DIEKTPOHHOE CTPOEHHE aTOMOB OJIATOPOJHBIX Ia30B M OCOOCHHOCTH MX
XUMHUYECKHX M (U3MYecKux cBoiicTB. Hemeramnsl — mpoctele BemecTBa. VX aToMHOE H
MOJIEKYJISIDHOE  CTpoeHue uX. AJjuorponus. XUMHUYECKHME  CBOWCTBA  HEMETAJUIOB.
OkucCnHUTENbHBIE  CBOMCTBA:  B3aMMOJIEUCTBHE C  METaUIaMH,  BOJOPOAOM,  MEHeEe

3IEKTPOOTPHULIATEIbHBIMU HeMeTallJlaMH, HEKOTOPBIMH CIIOHBIMU BEIIECTBAMH.
BoccranoBuTeabHbIE CBOWCTBA HEMETAJUIOB B PEAKIMAX C (TOPOM, KUCIOPOIOM, CIOKHBIMH
BCIIECTBAMH — OKHCJIHUTEISIMH (a30THOM M CEepHOW KucioTamMu u 1p.). JlemoHcTparuun

Komnexkmus «Knaccudukamnusi HEOpraHMYECKUX BEIIECTB» U 00pa3Ilbl MPEACTABUTENCH KIIACCOB.
Komneknus «Knaccudukamus opraHMUeCKuX BEHICCTB» M 00pa3Ilbl MPEICTaBUTENICH KJIACCOB.



Mojenu KpUCTaNTMYECKUX PEeIeTOK MeTayIoB. KoyuieKyst MeTauioB ¢ pa3HbIMU (PU3HYECKIMHU
CBOMCTBaMM. B3amMonelcTBue JINTUS, HATpUsA, MAarHUs W JKejle3a C KHACIOPOJOM; IIEIOYHBIX
METaJUIOB C BOJAOH, CHHUpPTaMH, (EHOJIOM; IIMHKA C PacTBOPAaMH COJSHOW M CEpHOH KHCIOT;
HATpUsA C CEPOM; AIIOMHUHHUA C HOAOM; JKeJe3a ¢ pacTBOPOM MEJHOrO KyIOpocCa; allOMHHHMS C
pacTBopoM enkoro Hatpa. Okcuasl U ruapokcuasl xpoma. Kopposus MeranioB B 3aBUCUMOCTH
OT yCJIOBMH. 3alMTa METAUIOB OT KOPPO3HUHU: O0pa3lbl «HEP)KABEEK», 3alIUTHBIX HMOKPBITHIL.
Komtekuus pyn. DnexTponu3s pacTBOpoB cosiell. Mojenn KpUCTaJIIMYECKUX pELIETOK Hona,
anmasa, rpadura. Amtorponus docdopa, cepbl, Kuciaopoaa. BzammopeiicTBue Bojopoma ¢
KHCJIOPO/IOM; CYPBMBI C XJIOPOM; HATpHsl ¢ 10JJ0M; XJI0pa ¢ pacTBOPOM OpoMHUa KaJusl; XJIOPHOM
U CEpOBOJIOPOJIHON BOJBI; OOeclBEYMBaHME OPOMHONM BOJBI ATUICHOM WIM AaleTUIECHOM.
JlaGopatopHbie onbITel O3HaKOMIICHHE ¢ 00pa3lamMH MpeACTaBUTENCH KI1acCOB HEOPraHMUECKUX
BemiecTB. O3HakoMiieHME ¢ oOpa3uamMu INpPEeACTaBUTENCH KJIACcCOB OPraHMYECKUX BELIECTB.
Oznakominenue ¢ kosuiekuue pya. Ilomyuenue kuciopoma u ero coiictBa. Ilomydenue
BOJIOpOJIa U ero cpoiicTBa. [lomydeHue mNIacTUUECKON CEepbl, XMMHUYECKHE CBOMCTBA CEpHI.
B3anmMopelicTBie MeTaylIOB ¢ pacTBOpaMH KUCIOT U cosieil. CBoicTBa yrisi: afacopOIHOHHbIE,
BOCCTAaHOBUTENbHBIC. B3ammonencTBne NMHKAa WM AIIOMHHUSA C PacTBOpaMH KHUCIOT U
miesoueii. OkpaluBaHue IUIAMEHU KaTHOHAMM LIEJIOYHBIX U IIEIOYHO3EMENIBHBIX METAJIOB.

2.11. OcHOBHBIE KJIaCChl HEOPIAaHUYECKUX U OPTaHUYECKUX COCIUHEHUM

Bonoponusie coenqunenus HemetaioB. [lonydenre aMmmuaka u XJa0poBOJA0PO1a CUHTE30M U
KocBeHHO. Dusnueckue cBoricTBa. OTHONIEHUE K BOJIE: KUCIOTHO-OCHOBHEIE CBOMCTBA. OKCHUAEI
U aHTUApUABl KapOOHOBBIX KHCIOT. HeconeoOpasyromme U coineoOpa3yromme OKCUIBL.
Kucnoraeie okcuapl, ux cBoiictBa. OCHOBOHBIC OKCHJIBI, MX CBOMCTBA. AMGBOTEPHBIC OKCHIBI, HX
CBOMCTBA. 3aBUCHUMOCTb CBOWMCTB OKCHJOB METAUIOB OT CTENEHU OKHUCICHUS. AHTUIPUIBI
KapOOHOBBIX KHCJIOT KaK aHaJoOrd KHUCJIOTHBIX OKCHIOB. KHCIOTBI opraHuueckue u
HeopraHnyeckue. KucioTel B CBeTe TEOpUHU BIEKTPOJUTHUUECKOW auccouuanuu. Kuciaotel B
cBeTe mpoToiauTHueckoi Teopuu. Kiaccuduxaiuss opraHn4ecKux U HEOPraHUYECKHX KHCIIOT.
OOmue CcBOICTBa KHUCIOT: B3aMMOJICHCTBHE OPTaHUYECKUX K HEOPTraHWYECKHX KHCIOT C
MeTaJlJIaMHi, OCHOOBHBIMH M aM(OTEPHBIMU OKCHIaMHU U THIIPOKCHIaMH, COJSIMHU, 00pa3oBaHUe
CIIOKHBIX 3(pHpoB. OCOOEHHOCTH CBOHCTB KOHIECHTPUPOBAHHON CEPHON M a30THOW KHCIOT.
OcHoBaHHUs OpraHnyeckue u Heopranudyeckue. OCHOBaHUS B CBETE TEOPHUH SJIEKTPOJIUTHUECKON
mucconuanuu. OCHOBaHUS B CBETE MPOTOIUTHYECKOM Teopun. Kitaccupukamnmsi opraHn4ecKux u
HEOPraHWYECKUX OCHOBAHUN. XMMHYECKHUE CBOMCTBA WIEJIOYEH W HEPACTBOPUMBIX OCHOBAHMIA.
CpolicTBa OECKHCIOPOJHBIX OCHOBAaHWN: aMMHaKa W aMUHOB. B3amMmHOe BIHsSHHE aTOMOB B
MoJIeKyJie aHWInHa. AM(OTEepHbIE OpraHUYECKUe U HEOPraHUYEeCKue coeuHeHus. AMdoTepHbIe
OCHOBaHHUSI B CBETE MPOTOJIUTHUECKON Teopun. AMMOTEPHOCTh OKCHUIOB M THAPOKCHIOB
MEPEXO/IHBIX METAJJIOB: B3auMoJiecTBUE ¢ KucioTamu U mienodamu. Comu. Knaccudukanus u
XUMHYECKHe cBOicTBa coneil. OcOOEHHOCTH CBOWCTB COJIEH OpPraHMYECKUX U HEOPTaHUYECKUX
KHCJIOT. ['eHeTnyecKkast CBsi3b MEXy KJIacCaMy OPraHWYECKUX M HEOPraHWYECKUX COEIWHEHHM.
[loHATHE O I€HETUYECKOM CBSI3M U TEHETUYECKHUX psAJaX B HEOPTaHMYECKOW M OpraHU4eCKOM
xumuH. ['eHeTHueckue psabpl MeTaiia (Ha MpUMepe Kalblus U JKene3a), HemeTaia (cepbl U
KPEMHHUSI), TIEPEXOJHOT0 d3JeMeHTa (IMHKA). ['eHeThueckue psapl U TeHETHYecKas CBsA3b B
opranndeckod xumuu. EamHcTBOo Mupa BemiectB. JlemMoHcTpauun KoJleKuyu KHCIOTHBIX,
OCHOBHBIX M aM(OTEpPHBIX OKCHJIOB, JIEMOHCTpalusi UX CBOWCTB. BzanmoneiicTBue
KOHIICHTPUPOBAHHBIX a30THOM M CEPHOM KHCJIOT, a Tak)Ke pa30aBICHHOW a30THOW KHCIIOTHI C
Menplo. Peakmus «cepeOpsHOro 3epkajia» Ui MYpPaBbHHOM KHCIIOTHL. BsaumoneiictBue
pacTBopa THAPOKCHIAa HATpWsl C KHCIOTHBIMH okcugamu (okcugoMm  docehopa (V)),
aM(pOTepHBIMH  THAPOKCUAaMH (THIPOKCHIOM IIMHKA). B3amMmojeiictBue aMMmuaka C
XJIOPOBOJIOPOJIOM M BOJOW. AHAJIOIMYHO JJIsI METUJIaMHHA. B3auMoneicTBUE aMHUHOKHUCIIOT C
KHcJIoTaMu U menoyamu. Ocymiectsienne nepexoaon: Ca — CaO — Ca3(PO4)2 — Ca(OH)2 P



— P205 — H3PO4 Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu C2H50H — C2H4 —
C2H4Br2

JlaGopatopubie onbIThl [lomydeHue u cBoiicTBa yriiekuciaoro rasa. CBOHCTBa COJISHOM,
cepHoi (pa30aBiICHHOW) U YKCYCHOM KHCIOT. B3anMopeicTBue THIPOKCHIA HATPUSA C COJISIMU
(cynepatom memu (II) m xnopumom ammonus). Paznoxenue ruapokcuna meau. Ilomyuenue u
aMmdoTepHbIe CBOWCTBA THAPOKCHIA amtoMHHHS. [lomydeHHne >KeCTKOW BOABI W H3y4deHHUE €e
CBOWMCTB. YCTpaHEHHE BpPEMEHHOM M IIOCTOSHHOM KeCTKOCTU. [IpakThueckue 3aHATHS
[Tonydyenue xsiopoBOAOpOAa M COJSIHOM KHCJIOTHI, MX cBoWcTBa. llomyuenue ammmaka, ero
CBOICTBA.

2.12. XumMus 371eMEHTOB

s-OnemeHThl Bonmopoa. /IBOoMCTBEHHOE MOJIOKEHUE BOJOPOJA B NEPUOAMYECKON CHCTEME.
N3otonsl Bomopopa. Tsokenas Bojga. OKUCIUTENbHBIE W BOCCTAHOBHUTEJIBHBIE CBOMCTBA
BOJZIOPOJIA, €T0 MOIy4YyeHue U npumeHenue. Poias Bogopoza B )KMBOM U HEKUBOU npupone. Boxa.
Ponp Bomel Kak cpegooOpasylomiero BellecTBa  KJIETKH. OJKOJOTMYECKHE  aCIeKThl
BOJIONOJNE30BaHUsA. DneMeHThl [A-rpynmbel. [llenounsie Metamnel. OOIIas XapaKTepUCTUKA
HIEJIOYHBIX METAUIOB HAa OCHOBaHMM IoyokeHus B [lepmoandeckoil cucTeME 3JIEMEHTOB
.M. Menneneea u crpoeHust aromoB. [lomydeHue, ¢u3nMueckue M XUMHUECKHE CBOHCTBA
HIEJIOYHBIX MeTaioB. KaTHOHBI MIETOYHBIX METAJIOB KaK Ba)kKHEWIIas XuMHuueckas Gopma ux
CYILIECTBOBaHUS, PETYJISTUBHASL POJb KATUOHOB KaJusl W HATpUs B KUBOHM KieTke. [IpupoaHbie
COCIMHECHUS HATPHsSl M Kanwsi, UX 3HadeHue. DieMeHThl [IA-rpymmel. OOmas xapakTepucTHKa
HIEJIOYHO3EMEIBbHBIX METAJJIOB M MarHUs HA OCHOBAHHUHM ToJIokeHUs B [leproanueckoit cucreme
anementoB J[.M.MenneneeBa u crpoeHuss atroMoB. Kambluii, ero moijydeHue, GU3MYECKUE M
XMMHYECKHE CBOMCTBA. BakHeWIuWe COEAUMHEHHsS KaJIbLMSA, UX 3HAYCHUE U NPUMECHEHHE.
Kanbuwmii B mpupoe, ero Ouosioruveckas posb.

p-OneMeHThl ANOMHHMI. XapakTepuCTHKa aJlOMUHHMS Ha OCHOBAaHHUU TIOJIOKEHHUS B
[lepuonnueckoit cucreme nsnemeHtoB J[.M.MenneneeBa u crpoeHus aroma. I[lomydenwe,
duznyecKue W XUMHYECKHE CBOWCTBA ANMIOMHUHUS. BakHeWlne COeTUHEHUS ATIOMUHHS, HX
CBOMCTBA, 3HAYEHHUE U MpUMEHEHHUE. [IpupoIHbIe COeTMHEHNS] AITFOMUHUSL.

Yrnepon u kpemuuid. OOmas XapakTepuCTHKa Ha OCHOBAHMU WX TIOJIOKCHHUS B
Ilepuonnueckoit cucreme J[.M.Menneneea u crtpoenusi artoma. IIpocTeie BemecTsa,
oOpa3oBaHHBIC 3TUMH dieMeHTaMu. OKCHIIBI U THIPOKCHIIBI YTIepoaa U KpeMHus. Baxkueiime
COJIU YTOJIbHOW M KpEeMHHEBOW KHCIOT. CHIMKaTHas MPOMBINUICHHOCTh. [anorensr. OOmas
XapaKTepUCTUKA TaJOr€HOB Ha OCHOBAaHMM HX TMoJoxkeHus B Ilepumonnueckoil cucreme
sneMmeHToB J[.MI.MeHneneeBa u CTpo€HUsI aTOMOB. ['ajloreHbl — MPOCTHIE BEIIECTBA: CTPOCHUE
MOJIEKYJ, XHMHYECKHE CBOWCTBA, IOJYYEHHE U MPUMEHEHHE. BaxHelline CcoeauHEHUs
rajJjioreHoB, UX CBOMCTBA, 3HaUeHHE U puMeHeHue. ['anorensl B npupozae. buonornueckas posb
raJioreHoB. XanbkoreHsl. OO0IIast XapaKTepUCTHKA XalTbKOTCHOB Ha OCHOBAHHUH UX TOJOKEHHUS B
Ilepuoanueckoit cucteme snemeHtoB J[.M.MenneneeBa U cTpoeHus: aTOMOB. XaJlbKOT€Hbl —
npocTteie BemiecTBa. Amorporus. CTpoeHHE MOJEKyN aUTOTPOMHBIX MOAU(MUKAIMA W WX
cBoiicTBa. [lonydeHue W NPUMEHEHHE KHUCIOPOJa M Cepbl. XaJbKOT€HbI B MPUPOAE, HX
Ounonoruveckasi poiib. neMeHThl VA-rpynmnel. O01mas XapakTepUCTHKA JIEMEHTOB STOU TPYIIIIBI
Ha OCHOBaHMM uX TnosioxkeHuss B [lepuommueckoit cucrteme snemeHTtoB JI.M.MenneneeBa u
cTpoeHusi aroMoB. CTpoeHHe MOJIEKYJIbl a30Ta M aJUIOTPOMHBIX Monaudukamuii docdopa, ux
bu3nUecKkue M XUMHYECKHE CBOWCTBA. BomopoaHbie COCTMHEHHS SJIEMEHTOB V A-TPYIIIbL.
Oxkcuner azota u (ocdopa, cooTBeTCTBYIONME UM KHCIOTHL. Conmu 3TuxX KucioT. CBolicTBa
KHCJIOPOJIHBIX COeIMHEHUI a30Ta U (ocdopa, nux 3HaUeHHEe W mpuMeHeHue. A3ot u dochop B
npupoze, ux Ouonorudyeckas poib. OneMmeHThl [VA-rpymmel. OOmass XapakTepHCcTHKa
3JIEMEHTOB 3TOW I'PYIIIBI HA OCHOBAHMM MX IMOJ0XeHUs B [leproandeckoil cucteme 3JIeMEHTOB
J.M1.MenneneeBa U CTpOEHUsI aTOMOB. YTiepold U ero amiorponusi. CBONCTBA aJNIOTPOIHBIX
Monudukanuil yriepona, ux 3HaueHWE W npuMeHeHue. OKCHIbI U TUAPOKCUIBI Yyriiepoja U



KpEMHHUsI, UX XUMHUYecKue cBoicTBa. ColM YrojabHOM M KPEeMHHEBBIX KHCIIOT, UX 3HAUYE€HUE U
npumenenue. IlpupomgooOpasyromas ponb yriepoaa Uisl )KUBOM W KPEMHHUS JUIsl HEKHUBOU
npupozsl. d-Onementsl OcobeHHOCTH cTpoeHus: atoMoB d-3nemenToB (IB-VIIIB-rpynm). Menp,
IUHK, XpOM, JKEJe30, MapraHel] Kak IpOCTble BelIecTBa, X (U3NYECKHE U XHUMHUYECKHE
cBoiicTBa. HaxoxkmeHre 3TUX MeTalioB B PHUPOJIe, UX MoiydeHue u 3HaueHue. Coequaenus d-
3JIEMEHTOB C Pa3JMYHBIMHU CTENECHSIMU OKHUCIEHMs. XapaKTep OKCHIOB M THUAPOKCHIOB ITHX
AJIEMEHTOB B 3aBUCHUMOCTH OT CTENEHM OKucieHus Meramia. Jlemoncrtpauun Kosnekuun
IPOCTHIX BEHIECTB, OOpa30BaHHBIX DSJIEMEHTAMHU PAa3JIMYHBIX AJIEKTPOHHBIX CEMEUCTB.
Komtekuu MuHepanaoB U TOpHBIX mopoa. [lonydeHne annoTpomnHbix MoguduKauid KUCIopoa,
ceprl, (dochopa. XuMHUUIECKHE CBOWCTBA BOJOPOJA, KHUCIOpOa, cepbl, ¢ocdopa, TaloreHos,
yraepona. OKCHUJIbI Cephl, a30Ta, YIIIepo/a, XKejie3a, Mapraiiia, Meu C pa3IuYHbIMH CTEIEHIMH
OKHCJIEHUs, UX CBOWCTBA. ['MApOKCUABI CEpbl, XpOMa, MAapraHua, >kKejie3a, MeIu, alFOMUHUS U
[IMHKA, UX TOJy4YeHHE M XUMHUYECKHe cBoicTBa. JlaboparopHble ombiThl M3yueHue CBOWMCTB
MPOCTHIX BEMIECTB W COCAMHEHHM S-3JIEMEHTOB. M3ydeHwe CBOMCTB MPOCTHIX BEIIECTB M
COCIMHEHUH P-21eMEeHTOB. M3yueHrne CBOWCTB MPOCTHIX BEIIECTB U COSAMHEHUU d-3IIEMEHTOB.
[Ipaktrueckue 3aHATHSA [lonmydeHue THMAPOKCHIOB AMOMHHHUS M ILIMHKA; MCCIECIOBAaHUE HX
cBoiictB. [lomydeHue u ucciieJoBaHne CBOMCTB OKCHIIOB CEepHI, yriepoaa, hocdopa.

2.13. XumMud B )KuU3HA 0011€CTBA

XuMHUST U TPOU3BOACTBO. XUMHUYECKAsh MPOMBIIIJIEHHOCTh M XUMHUYECKHUE TEXHOJIOTHH.
ChIpbe 11 XMMUYECKOW MPOMBIILICHHOCTH. BoJla B XMMUYECKOW MPOMBIILICHHOCTH. DHEPTHUS
JUIST XUMUYECKOTO Mpou3BoJicTBa. HayuHble MPUHIUMIBI XMMHUYECKOTO MPOU3BOACTBA. 3alluTa
OKPY’KaloIllel Cpelbl U OXpaHa TpyAa IPU XUMHUYECKOM MpOou3BOACTBE. OCHOBHBIE CTaIUU
XUMHUYECKOTO Mpou3BoAcTBAa. CpaBHEHHME MPOM3BOJCTBA aMMHUAaKa M MeETaHOJa. XUMHUS B
CEIbCKOM XO351CTBE. XMMH3aLUs CEIbCKOr0 XO35i1UCTBAa U €€ HalpaBieHus. PacteHus u nousa,
NOYBCHHBIN MOTJIOMAIOIIMKA KOMITJIEKC. YIOOpeHuss M MX Kiaccupukanms. XHUMHUYECKHe
CpEeJICTBA 3aIlUThI pacTeHud. OTpHULIaTeIbHbIE MTOCIEICTBUS IPUMEHEHHS MECTUINI0B U 60phOa
C HUMHU. XHUMHU3aIMUS >KUBOTHOBOACTBA. XHUMHUA M DKOJOTHUS. XHUMHUYECKOE 3arpsA3HCHUE
okpyxkaromiei cpeapl. Oxpana ruapochepbl OT XUMHUYECKOro 3arps3HeHus. OXpaHa MOYBBI OT
XUMHYECKOro 3arpsisHeHust. OxpaHa aTMocdepbl OT XUMHUECKOTO 3arpsisHeHus. Oxpana (hraopsl
U (ayHpl OT XMMHUYECKOro 3arps3HeHHs. BUOTexXHOIOTHS W TeHHas HWHXEHepHs. XUMHUS U
MOBCEHEBHAS KU3Hb YeNoBeka. JloMalnHssa anteka. Moromue u yuctsamme cpeacrsa. Cpeactaa
00pbOBI C OBITOBBIMH HAaCEKOMBIMU. CpesicTBa JINYHOW TMTUEHBl 1 KOCMETUKH. XUMUS U MUIIA.
MapKkHpOBKH yITAKOBOK MUILEBBIX U TUTHEHUYECKUX MPOAYKTOB U YMEHUE UX YUTATh. JKOJIOTHS
JKANWIAa. XUMHST U TEeHeTuKa uyesnoBeka. JleMoHcTpaunum Mojenu Npou3BOJCTBA CEPHOM
KUCTOTHI M ammuaka. Komnekius ynoopenuit u mectuiiuaon. OOpasisl cpeicTB OBITOBOM XUMUHU
W JIEKapCTBEHHBIX mpenapaTtoB. [lpakTuyeckue 3aHsATUs (O3HAKOMIIEHHME C KOJUICKIIUEH
ynobpenuit u mnectunuaoB. (O3HaKoMIieHHE C oOpaslaMu CpencTB OBITOBOM XHMHHU H
JIEKApCTBEHHBIX IIPENapaToB.



TEMATHYECKOE INTAHUPOBAHHUE

[Tpu peanmzanuu conep:kaHusi 001eo0pa3oBaTeNbHON YIEOHON AUCIUTUTHHBL «XTUMHSI
B mipeaenax ocBoenust OIIOIT CITO na 6aze ocHOBHOTO 00ImIero oOpa3oBaHMs C MOTyYECHHUEM
cpeanero obmero oopazosanus (IIIICC3) makcumanbHas ydeOHast Harpy3Kka oO0yJarouuxcs Mo
crenpanbHocTsIM CIIO ecrecTBeHHO-HaydyHOTO TMpOduiIs, COCTaBiIsieT — 258 daca, W3 HHX
aynuTtopHasi (oOs3aTenbHast) yaeOHash Harpys3ka oOydarommxcs — 156 dacoB, BKItoUasi JIEKIIUU
(ypoku) — 56 dacoB, npaktuueckue 3aHsATHsA — 100 yacoB, BHEayAWTOpHAs CaMOCTOSITEIbHAs
pabora cryaerToB — 102 gaca.

Bun yueOHoii padoThbl O0bem yacoB
MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 258
AyauTopHasi yueOHasi padora (Bcero) 156

B TOM YHCIJIC:

JIEKIIMOHHBIE 3aHATU 56

MPAKTUYECKUE 3AHATHUS 100

1a0opaTOpHbIE 3aHATHUS -

KypCOBO# MPOEKT (paboTa) (eciu mpexycMOTPEHO) -

BueayauropHas (camocrosiTe/ibHasi) padora 102

B TOM YHCIJIC:

camocTosITeNbHas paboTa HaJl KypCOBBIM IIPOEKTOM (paboToii) (ecu

MPEAYCMOTPEHO)

UHBIE OPMBI CAMOCTOATEIBHON paboTHI (MIPU UX HATUYHHN) -

Kouncyabranuun -

IIpomeskyTouHas arTectauus B popme 9K3aMEH




XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJIBHOCTU CTYJAEHTOB

Coaeprxanue o0yueHust

XapakTepucTHKa OCHOBHBIX BUJI0B Y4e0OHOM J1eATeJIbHOCTH
CTYIEHTOB (HA YPOBHeE Y4eOHbIX JeHCTBUII)

Baxxueiinime xumMudeckue
TOHSTHS

YMeHHe JaBaTh OIpPENEeICHUE W ONEPHPOBATH CIIEAYIOIIUMHU
XUMAYECKHUMH TTOHSATUSMU: BEIIECTBO, XUMHUYECKUN DIIEMEHT,
aTOM, MOIJICKYJId, OTHOCHUTCJIbHBIC aTOMHAA W MOJICKYJISIpHAd
MAacChl, HOH, aJUIOTPOIIUSA, W30TOIbI, XUMHUYECKas CBI3b,
AJNIEKTPOOTPHUIIATEIIBHOCTh, BaJCHTHOCTh, CTEIICHh OKHCIICHHS,
MOJIb, MOJISIPHAs Macca, MOJIAPHBIH O0BEM Ta3000pa3HbIX
BEIIECTB, BEIIECTBA MOJIEKYJIIAPHOIO U HEMOJEKYJISIPHOIO
CTPOCHHS,  PACTBOPBI,  DIEKTPOIUT W  HEIJICKTPOJIHT,
SJICKTPOJIUTHYCCKAA Jucconuanus, OKHCIUTCIIb u
BOCCTAaHOBUTEINIb, OKHCJICHHE M BOCCTAHOBIICHHE, TEIUIOBOM
3 dexT peaknuu, CKOPOCTh XUMHUYECKON pEaKIuu, KaTallus,
XUMHYECKOe paBHOBecHE, YIIEPOIHBIN CKeTIeT,
(GyHKIMOHATIBHASI TPYIIA, U30MEPUsl, TOMOJIOTHS

@opMyTUPOBaHUE 3aKOHOB COXPAHEHHUS MAacChl BELIECTB U
MOCTOSTHCTBA COCTaBa BEIIECTB.

VYcraHoBka [IPUYUHHO-CIIEACTBEHHON CBSI3U MEXIY
COJIEp’)KaHUEM HSTHUX 3aKOHOB M HAIMCAaHUEM XUMHYECKHX
dbopMyT U ypaBHEHUH. YCTaHOBKA IBOJIIOIMOHHOW CYIIIHOCTH
MEHIEJIEEBCKOM u COBPEMEHHOI (hopMyTUPOBOK
nepuoanueckoro 3akona Jl. 1. Menneneesa.

OObsicHeHHE buznuecKoro CMBbICJIA CHUMBOJIUKH
MEePUOINYECKON TaOMuIhl XUMHYEeCKuX d3yemeHtoB J[. U.
MenneneeBa (HOMEpPOB »dJE€MEHTa, IE€pUOAa, TPYIIBI) U
YCTaHOBKA NMPUYMHHO-CIIEJICTBEHHON CBSI3U MEX]y CTPOCHHUEM
aToOMa ¥ 3aKOHOMEPHOCTSIMU W3MEHEHHUSI CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX NMH BEIIECTB B MEPUOIAX U TPYIIIaX.

XapaKTepucTHUKa AJIEMEHTOB MaJblX U OONBIINX MEPUOIOB IO
ux nonoxkenuto B [lepuognueckoii cucreme J{. 1. Menneneena

OcCHOBHEIE 3aKOHBI
XUMHA
OcHoBHbIE TEeOpun
XUMHUHA

YcraHoBKka 3aBUCHUMOCTH CBOWCTB XWMHWYECKHX BEILECTB OT
CTPOCHHS aTOMOB 00Pa3yIONINX UX XUMUYECKUX IIEMEHTOB.

XapakTepuCTHKA BAXKHEHIIMX THUIOB XUMHUYECKUX CBA3CU U
OTHOCHUTEJIbHOCTH 3TOW TUIIOJIOTHH.

OObsCHEHUE 3aBUCUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U
CTPOCHUSA KPUCTATINIMYCCKUX PCIICTOK.

DopmyJIHpOBKa OCHOBHBIX MOJI0KEHU N TEOpUH
3JIEKTPOJUTUYECKON TUCCOLMALMA U XApAKTEPUCTHUKA B CBETE
ATOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCIUHECHMI.

@opMyJIMPOBKAa OCHOBHBIX MOJIOKEHUH TEOPUU XHUMHUYECKOTO
CTPOEHUS OPraHMYECKUX COCJAMHEHUM W XapaKTEPUCTHUKA B
CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPTraHUYECKUX
COCIMHECHUH

Baxueiinine Bemniectsa U
MaTepHuabl

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOWMCTB, IMOJYyYECHHUS W
npuMeHeHus BakHewmmx wMertamwioB (IA w II A rpymm,
ATIOMHUHHUS, JKelle3a, a B €CTECTBEHHO-HAydyHOM npoduie u
HEKOTOPBIX d-3JIEMEHTOB) U UX COCTMHEHUI.




XapakTepuUCTUKa COCTaBa, CTPOCHMS, CBOWMCTB, IOJYYECHUS U
npume- HeHus BakHeumux HemerawioB (VIII A, VIIA, VIA
rpymm, a Takke azota W (ocdopa, yriaepoga W KpeMHHS,
BOZIOpPOJAa) M MX COEAUMHEHMM. XapaKTepUCTHKa COCTaBa,
CTPOEHMSI, CBOWCTB, INOJY4YEHHS M NPHUMEHEHUS BaKHEHIINX
KJIACCOB YIJIEBOJOPOJOB (aJKaHOB, IIUKJIOAJIKAHOB, AJIKCHOB,
AJKWHOB, aPEHOB) M UX HAN0OJIee 3HAUNMBIX

B HapOIHOXO351MCTBEHHOM IIJIaHE IIPEICTABUTEIICH.
AHaJOrMyHas XapakTEepUCTHKA BaXHEHILNX IpeIcTaBUTENIEH
JIPYTUX KJIaCCOB OpPraHUYECKUX COEJIMHEHUH: MeTaHojla U
9TaHoOJa, CJIOXKHBIX OJ(QUPOB, KHUPOB, MbUI, ajbJAETHIOB
(popmanbaeruoB W aneTanblIeruaa), KETOHOB (alleTOHA),
KapOOHOBBIX KHCIOT (YKCYCHOW KHCIIOTBI, JJISI €CTECTBEHHO-
HAYYHOTO TpoMIs MpeaCTaBUTe- Jed JIpYrux KIaccoB
KHCJIOT), MOHOCaXapHuI0B (TITIOKO3HI), JUcaxapuioB
(caxapo3sl), moyIMcaxapuaoB (Kpaxmaia U IeJUTI0I036),

AQHWINHA, AaMUHOKHUCJIOT, O€NKOB, HWCKYCCTBEHHBIX U
CHHTETUYECKUX BOJIOKOH, KAYYYKOB, IIJIACTMACC

XUMHAYECKUN  S3BIK
CUMBOJINKA

u

Hcnonp3oBanne B y4eOHOW W NpodeCcCHOHATHHOU
NESITeTbHOCTH XUMUYECKIX TEPMHUHOB M CHMBOJTUKH.

Ha3Banme M3y4eHHBIX BEWIECTB [0 TPHUBHAJIBHONH MU
MEXIYHApOJAHONH HOMEHKJIaType€ M OTPaKEHUE COCTaBa ATHUX
COEJJMHEHUH C MOMOIIBIO XMMUYECKUX (POPMYIL.

OTpakeHHe XMMHUYECKUX IMPOLECCOB C MOMOUIBIO YpPaBHEHHI
XAMHYECKHUX pEeaKIUi

XUMHYECKUE PEaKIUU

OO0mbsicHeHnE CYIIHOCTH XUMHUYECKHX IPOIIECCOB.
Knaccudukammst XuMHYECKHX peakmuii MO  pasludHbIM
NpU3HAKaM: 4YHCIy M COCTaBy TPOAYKTOB W PEarcHTOB,
TeroBoMy  3(dexTy, HampaieHuio, (asze, HaIMUUIO
KaTaJln3aTopa, U3MEHEHHUIO CTETECHEH OKHUCIICHHS 3JIEMEHTOB,
00pa3yromux BemecTBa.

VYcTaHOBKa NPU3HAKOB OOIIEro M pa3iMYHOIO B THUIIOJIOTUU
peaKuui 11 HEOPraHUYECKOM U OPraHUYECKON XUMUH.

Knaccudunukanuss BemecTs M IMPOLECCOB C TOYKU 3PEHUS
OKHCJICHUS-BOCCTAHOBJICHUS. CocraBnenue YpaBHEHHI
peakuuii ¢ MTOMOIIBIO METO/1a ANEKTPOHHOTO OaiaHca.

OObsicCHEeHHE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKINH U
IIOJIOKCHU A XUMHUYCCKOT'O paBHOBCCHUSA oT Ppa3InYHbIX
(bakTOopoB

XUMHAYECKUH BreinmosHeHne  XMMHUYECKOTO  AKCIEPUMEHTa B IOJHOM
AKCIEPUMEHT COOTBETCTBUHU C MMPaBUIAMH 0€30TTaCHOCTH.
HaGmonenne,  ¢Qukcanmss W omucaHWe  pe3yJbTaTOB
MIPOBEJICHHOTO DKCIIEPUMEHTA
XuMuueckas [IpoBenenue CaMOCTOSITEIILHOT'O IIOUCKA XUMHUYECKOMI
nHpopManus uHDOpMAIMM C WCIOJB30BAaHUEM PA3IMYHBIX HMCTOYHUKOB

(HayYyHO-TIONYJISIPHBIX HM3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa).

Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJIOTUH AJ1 00paboTKU 1

neperadyd XMMUYECKOW WHGOPMAIMH M €€ TNPEJCTABICHHUS B
pa3nuyHbIX hopMax




PacueTsl M0 XUMHUYECKUM Ycranoska 3aBUCUMOCTH MEXIY KaueCTBEHHOM "

bopmynam KOJIMYECTBEHHOW CTOPOHAMHM XHUMHUYECKHMX OOBEKTOB U
Y YpaBHEHUSIM IIPOLECCOB.
Pemienne pacdeTHBIX 3a7ad MO XUMHUYECKHM QopMmyiaM Hu
YpaBHEHUSM
[TpodunbHOE u OObsicHeHHe XHUMHYECKUX  SBJICHHUM, MPOUCXOASAIINX B
po¢eCcCHOHATBHO pupo/ie, OBITY U Ha TPOU3BOJICTBE.
SHa9UMOC COACPKAHNC OnpeneneHue  BO3MOMKHOCTEH  NPOTEKAHUS  XMMHYECKHX

npeBpameHHﬁ B PAa3JIMYHLIX YCJIOBUAX.
CobmtoieHne npaBuil SKOJIOTHUYECKH IPaMOTHOTO TIOBEICHHUS B
OKpY>Karolleu cpee.

OneHka BIMSHHUA XMMHMUYECKOTO 3arpsi3HEHUS OKpY’Karollen
Cpezbl Ha OpraHu3M 4YeJIO0BEKa U APYTrUe )KUBbIE OPTaHU3MBI.

Cobmronenne mpaBuil 06€30MacHOTO OOpaIIeHHs ¢ TOPIOYUMH U
TOKCUYHBIMHU BCIICCTBAMHU, Ha60paTOpHI:IM OGOpyI[OBaHI/IeM.

[TonroroBka pacTBOPOB 3aJaHHON KOHIEHTpAaIMU B OBITY U Ha
IIPOU3BOJICTBE.

Kputnueckas OIICHKA JIOCTOBEPHOCTH XUMHYECKON
UH(OpMAaIKH, TOCTYNAIONIEH U3 pa3HBIX HCTOYHUKOB

YYEBHO-METOAUYECKOE H MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYHEBHOU JUCHUITJIMHBI «XUMMU S

OcBoeHne mporpaMMbl Y4eOHON ITUCHMIUIMHBI «XHUMHUS» TpEAroyiaracT HajJudue B
npodeccHOHaIbHONM 00pa30oBaTeIbHON OpraHU3alid, pealu3ylomeld 00pa3oBaTeNbHYIO
nporpamMMmy cpegHero oomiero oOpaszoBanus B mpeznenax ocBoenus OIIOIT CIIO na 6aze
OCHOBHOTO o00mero ob0pa3zoBaHMs, KaOMHETA XUMHM C Jlaboparopueil M J1abOpaHTCKOM
KOMHATOMH, B KOTOPOM UMEETCsI BO3MOKHOCTh 00ECIIEUUTh CBOOOIHBIN ocTyn B UHTEpHET BO
BpeMs1 y4eOHOTO 3aHATHUS U B IIEPHUO/I BHEYUEOHOM AEATETHHOCTH 00yUYaIOIIUXCS.

[lomemienne  kabuHeTa  JOJDKHO  YHOBJIETBOPATH  TpeboBaHusiM  CaHuUTapHO-
MUeMHOIOrnYeckux npasuil U HopmaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO
TUIOBBIM  OOOPYJIOBAaHMEM, YKa3aHHBIM B HACTOSIIMX TpPeOOBAaHUSAX, B TOM YHUCIIE
CHELMATU3UPOBAHHON Yy4eOHONH MeOenbi0 M CpeACTBaMHU OOY4YeHHs, JOCTATOYHBIMH JUIS
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO IIOJATOTOBKU o0yyaromuxcsil.

B kabunere MOMKHO OBITH MYIBTUMEAMWHOE OOOPYIOBAHHE, IMOCPEICTBOM KOTOPOTO
YYaCTHHKHM 00pa30BaTEIbHOIO MPOLEcca MOTYT MPOCMAaTPUBAaTh BU3YaJbHYIO HH(OPMAIHIO
110 XUMUH, CO3/AaBaTh MPE3EHTALNU, BUIE€OMAaTEpUAIIbI U T. II.

B cocraB yueOHO-METOJMUECKOT0 W MaTepHabHO-TEXHHUECKOTO OCHAIICHUs KaOHHeTa
XUMHHU BXOJAT:

e MHOTO(YHKIIMOHATHHBIN KOMILUIEKC MPETOIaBaTells;

e HaTypaJibHbIE OOBEKTHI, MOJIEIIN, TPUOOPHI U HAOOPHI JJIS TOCTAHOBKH
JEMOHCTPAIIMOHHOTO U YUEHUYECKOTO SKCIIEPUMEHTA;

MEYaTHBIC U YKPAaHHO-3BYKOBEIE CPEICTBA OOYUCHHS,

CpeIICTBA HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH;

PEaKTUBEI;

MIePEYHH OCHOBHOM U JIOMIOJIHUTEIILHON yU4eOHOM JINTepaTyphl;
BCIIOMOTaTeNIbHOE 000PYI0BAHHIE U HHCTPYKIUH;

OuOMoTeYHBIN (POHT.

B 6ubnumoreunsiii poHI BXOAAT Y4eOHUKH U ydeOHO-MeTonudeckue KoMIuiekTsl (YMK),
PEKOMEH/IOBaHHBIC WM  JOMYIICHHBIE [UIS HCIONB30BAHUS B  MPOQPECCHOHATHHBIX
00pa30BaTEeNbHBIX OPTaHM3ALUAX, PEATU3YIOINX 00pa30BaTEIFHYI0 TPOTPAMMY CPEIHETO
obmero o6Opazoanusi B mpezaenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOrO OOIIETO




o0Opa3oBaHuUsI.

bubnuoTteunslii  ¢GoHA MOXKET OBITh  JIONMOJHEH XHMHYECKOW  DHIIUKIIOMEIUCH,
CIPABOYHUKAMU, KHUTAMH JUTS YTCHHS 110 XUMHHU.

B mporecce ocBoeHUs TporpamMMbl y4eOHOW JUCIUIUIMHBI «XUMHS» CTYACHTBI JTOJIKHBI
UMETh BO3MOXKHOCTb JIOCTYIIA K AJICKTPOHHBIM yU4eOHBIM MaTepHajaaM M0 XUMHUH, HMCIOIIMCS
B CBOOOTHOM JocTymne B ceTd MHTepHeT (PMEKTPOHHBIM KHHUTAaM, MPAKTUKyMaM, TECTaM,
matepuanam EI'D u np.).

Aynutopus Ne 301 «Kabunet xumuny» «YueOHast ayAUTOPUS ISl IPOBEICHUSI 3aHATUIA BCEX
BUJIOB, TMPEIYCMOTPEHHBIX O00pa30BaTEIbHON NporpaMmoil (ypoK, MPaKTHYECKOe 3aHsITHE,
nabopaTopHOE 3aHATHE, KOHCYJbTAllMs, JEKIHs, CEeMHHap), B TOM UYHCJIE TPYIIOBBIX U
WHJUBUIYAJIbHBIX KOHCYJIBTALMM, TEKYIEro KOHTPOJISI U POMEKYTOYHON aTTECTALUN
[lepeueHb OCHOBHOTO 0OOPYIOBAHHUS:

Pabouee mecTo npenogaBaTens;
CtoJ1 ydeHu4ecKui 2-X MecTHbIN — 20 mT.
Ckambs 2-x mectHast — 19 mr.
Jlocka MarHuTHO-MapkepHas — | miT.
CT0J1 MUCbMEHHBIN — 1 TIT.
Motika ¢ pakOBUHOM — 2 IIT.
BertspxHOM mkad — 2 mT.
Cron nnst mpubopoB — 1 miT.
[xad nns XxpaHeHUsI TOCYIbI U PEAKTHBOB — 2 IIT.
Ceiid — 1 .
Juctumsitop — 1 mr.
Bonsasie 6anm — 1 rr.
WNudopmannonsslii crenx — 1 mr.
Anreuka — | mr.
Habop xumMugeckoii mocyasl
Habop xumuyeckux peakTuBOB
Kop3una ans Oymar — 1 .
[xad — 3 mT.
Konpuumonep — 1 mir.

VY4yeOHO-HarIAIHbIE IT0OCOOHS
Jlaboparopus o01eit XuMuu
[TepeueHb OCHOBHOTO 0OOPYIOBAHHUS:

Jocka menoBas — 1 mir.

Moiika — 1 mr.

Becwr — 1 mT.

Ceiid — 1 .

BrrTspkHoOIM mikad — 3 .

Huctrinarop — 1 .

Bononarpesarens — 1 mr.

[Tpuntep — 1 mir.

Mukpockon cTepeoCKONUYecKHii - 1 mr.
Cuctema TOHKOCIIOIHOM XxpomaTorpaduu ¢ geHcutoMeTpoMm «JlenCkany - 1 mmiT.
pH-metp PH-211 — 1 .

Bonsiasie 6anu — 2 mr.

DNEKTPUYECKHE TUIUTKH - | 1mT.

JInodpunwHas cymka FreeZone 2,5 - 1 mr.
Paguomerp HecenextuBHbil Apryc-03 - 1 mrT.
[TynscmeTp-mokemerp Apryc-07 - 1 mr.
Acnupatop [1Y-43/12 - 1 mt.

Hemmomep CMOI'-1M-01 — 1 .



W3mepurens obuieii u tokanbHOM BuOparmu nopratuBHeiii OkraBa -101BM - 1 mT.
[Ilymomep-aHanu3aTop crexkrTpa - 1 mr.

Bubpomerp mopraruBubiii OxtaBa-110A - 1 mir.

Memanku MmarauTHble [13-6110 - 1 .

Mereomerp MOC-200A - 1 mr.

Becet MWP-300 - 1 mt.

Habop xuMudeckoit mocyabl

Habop xuMuyeckux peakTHBOB

[Tepconanpubiii KomnbioTep B coope (Monutop NEC, cucremusiii 6ok Credo KC 36, mbrmb
3cdl S/N, xnaBuarypa Logitech) ¢ mogkmtouenuem k cetu «MHTepHeT» M obecreueHueM
JIOCTYTIA B 3JIEKTPOHHYIO 00pa30BaTeIbHYIO CpEy OpraHu3aluu - 1 mr.

[TepeueHsb MPOrpaMMHOTO OOECTICUEHUS:
Kaspersky Endpoint Security nns 6usneca — Crangaptasiii Russian Edition. 1500-2499 Node 1
year Educational Renewal Licence
Omneparmonnas cucrema Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB
11.0.08
7-Zip 9.20
Microsoft Office [Ipodeccnonansusbiii miroc 2007.

PEKOMEHAYEMAS JIMTEPATYPA
OcHo6Hble UCMOYHUKU:

1. AsndunorenoBa, M. B. Xwmus : y4eOHMK W TIPaKTUKyM I CPEIHETO
npodeccuonanbHoro oopasosanus / . B. Aupunorenona, A. B. babkos, B. A. [lonkos. — 2-¢
u3., uctp. u gon. — Mocksa : U3marensctBo IOpaiit, 2021. — 291 ¢. — (IIpodeccrnonanbroe
obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcrt : anekrponnsiit // ObC IOpaiit [caiit]. —
URL: https://urait.ru/bcode/471677 .

2. Pocun, U. B. Xumus. YueOHUK M 3aJauyHUK @ M CPEeIHET0 MpogecCHOHATIHLHOTO
obpazoBanust / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBreB. — MockBa : M3marenbcTBoO
Opaiit, 2021. — 420 c. — (IIpodeccuonansuoe obpazopanue). — ISBN 978-5-9916-6011-2.
— Texcr : anextponnsiii // DBC Opaiir [caiiT]. — URL: https://urait.ru/bcode/469893 .

3. Cracp, H. ®. OO6mas u Heopranuueckass xumus. CIpaBOYHUK : ydyeOHOE rmocodue Jyis

cpennero mnpodeccuoHanbHoro obpazoBanus / H. ®. Crace. — 4-¢ m3g. — Mocksa :
WznarensctBo KOpaiit, 2021. — 92 ¢. — (IIpodeccuonansuoe obpazopanue). — ISBN 978-5-
534-09179-3. —  Tekct : osnektponnsii //  OBC  HOpaiir  [caiit]. —

URL: https://urait.ru/bcode/470928 .

4. Tynukun, E. 1. Xumus. B 2 4. Yacte 1. OOmias u HeopraHudeckass XuMUs : y4eOHUK
Ui cpenHero npodeccuonanbHoro oopasosanus / E. . Tynukun. — 2-e u3a., ucnp. u 100, —
Mocksa : MznatensctBo FOpaiit, 2021. — 385 c¢. — (Ilpodeccrnonansuoe oOpazoBaHue). —
ISBN 978-5-534-02748-8. — Tekcr : onekrponnbii // OBbC IOpaiit [caift]. —
URL: https://urait.ru/bcode/471601 .

5. Xumus : yueOHHK Ui cpeHero npodeccnonanbHoro oopasosanus / 10. A. Jlebenes, I
H. ®anees, A. M. I'onmy6es, B. H. IllanoBan ; mox obmieit penakuueit I'. H. daneeBa. — 2-e
u3a., mnepepad. um gpon. — MockBa : MszmarensctBo HOpaiit, 2021. — 431 c. —
(ITpodeccuonansuoe odpazoanue). — ISBN 978-5-9916-7723-3. — TekcT : 2IEKTPOHHBIN //
OBC HOpaiit [caiiT]. — URL: https://urait.ru/bcode/470929 .

ﬂOnOJZHumeﬂbele UCMOYHUKU.

1. T'nunka, H. JI. O6mas xumus B 2 T. Tom 1 : yueOHHK a5t cpeHEro mpodheCcCHOHATBLHOTO
obpazosanus / H. JI. ['munka ; nmox penakumeit B. A. Ilonkosa, A. B. babkoBa. — 20-e u3j.,



nepepad. u gorn. — Mocksa : M3narensctBo Opaiit, 2021. — 349 c¢. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-9672-2. — Texkcr : anexrponnsiit // DbC KOpaiir [caiit]. —
URL: https://urait.ru/bcode/470016 .

2. T'munuka, H. JI. O6mas xumus B 2 T. Tom 2 : yaeOHUK AJ1 CpeHETO MPOPECCHOHATIBHOTO
obpazoBanus / H. JI. 'munka ; mon penakuueit B. A. Tlomkosa, A. B. babkoBa. — 20-¢ u3n.,
nepepad. u gon. — Mocksa : UznarensctBo FHOpaiit, 2021. — 383 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-9916-9670-8. — Tekct : anekrponnsiit // ObC IOpaiit [caiit]. —
URL: https://urait.ru/bcode/470485 .

3. T'munuka, H. JI. OO6mas xumus. 3ajauu U yIpaxHeHUS : y4eOHO-TIpaKTHUYEeCKoe mocodue
it cpemHero npodeccuonanbHoro obpasoanust / H. JI. I'mmeka ; mox penmakumeir B. A.
[TonkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : UznatensctBo FOpaiit, 2020. — 236 ¢. —
(ITpodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-09475-6. — TekcT : 37€KTPOHHBIH //
OBC HOpaiit [caiiT]. — URL: https://urait.ru/bcode/451239 .

4. Hukutuna, H. I'. O6mas u Heopranuyeckas XxuMus B 2 4. Yacth 2. XuMUs 37€MEHTOB :
y4eOHUK U MPaKTUKYM sl cpenHero npodeccnonansHoro odpasosanus / H. I'. Hukutuna, B.
. I'peGenbkoBa. — 2-¢ u31., mepepad. u gorn. — Mocksa : U3mparensctBo Opaiit, 2021. — 322
c. — (IIpodeccuonanvHoe obOpazoBanue). — ISBN 978-5-534-03677-0. — Tekcr
anextpoHHsii // DbC FOpaiT [caiit]. — URL: https://urait.ru/bcode/472749 .

5. Hukwutuna, H. . O6mas u Heopranmdeckass xumus. B 2 4. Yacte 1. Teoperudeckue
OCHOBBI : YUYEOHMK M TPAKTUKYM [JIsi CpeaHero mnpodeccuoHanbHoro odpaszoBanmst / H. T.
Huxutuna, B. U. I'pebenbkoBa. — 2-e¢ u3a., nepepad. u gon. — MockBa : M3naTenbcTBO
FOpaiir, 2021. — 211 ¢. — (Ilpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-03676-3.
— Texcr : anextponuslit / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/472748 .

6. Xumus. ba3osiii ypoBeHb. KoHTponbHBIE M TIpoBepoUHbIe padboThl K yueOHuky O.C.
labpuensna. 10 knacc / I'abpuensu O.C., bepeskun I1.H., Ymakoa A.A. u ap. - M.: Jlpoda,
2015.

7. Xumust. ba3oBelii ypoBenb. KoHTposbHBIE U TIpoBepouyHble paboThl K yueObHuky O.C.
[Nabpuensna. 11 kmacc / I'abpuensa O.C., bepeskun I1.H., Ymakosa A.A. u ap. - M.: [Ipoda,
2015.

8. Xumus. ba3oBeiii ypoBeHb. TeTpanpb s OIIEHKH KadecTBa 3HaHWi K ydueOHuky O.C.
labpuensna. 10 xnace / 'a6puensu O.C., Kynosa A.B. - M.: [Ipocda, 2014.

0. Xumus. ba3oBeiii ypoBeHb. TeTpanpb s OIlEHKH KadecTBa 3HaHMi K ydueOHuky O.C.
labpuensna. 11 xnace / 'abpuensu O.C., Kynosa A.B. - M.: [Ipocda, 2014.

10. Xumus. ba3oBsiii ypoBeHb. Pabouas rerpans k yueonuky O.C. ['abpuensna. 10 xmacc.
la6puensu O.C., Cnankos C.A. - M.: JIpoda, 2017.

11. Xumus. ba3oBsiii ypoBeHb. PaGouas rerpans k yueonuky O.C. ['abpuensna. 10 xmacc.

la6puensu O.C., Cnankos C.A. - M.: Jlpoda, 2017.

Hnmeprem-pecypcuwl:

1. www. pvg. mk. ru (onmumnuana «Ilokopu BopoOweBbl ropsi»). www. hemi. wallst. ru
(Obpa3zoBaTeNnbHbII CalT IS MIKOTLHUKOB «XuMHus»). www. alhimikov. net (OOpa3oBarenbHbBIH
CaMT JJIs1 IKOJBLHUKOB).

2. www. chem. msu. su (QnexTpoHHas OUOINOTEKA IO XUMHUH).

3. www. enauki. ru (MHTepHeT-U31aHue A yuuTeneil «EcrecTBeHHbIE
HAyKN»).
4. www. lseptember. ru (MmeToguueckas razera «llepBoe ceHTIOP»).

5. www. hvsh. ru (kypHan «XuMUs B IIKOJIE»).
6. www. hij. ru (xypHan «XUMHS U )KU3HBY).
7

www. chemistry-chemists. com (371€KTpOHHBIN KypHaT «XUMUKHA U XUMUS»).



8. Enwnas xosmekmus mudpoBBIX 00pa3oBaTENbHBIX PECypcoB. — Pexxum cBOOOIHOTO
nocryna: http://school-collection.edu.ru

9. Mumenuna JI.H. Heoprannueckas xumus: y4e0HO-METOANYECKHI KOMITIEKC. — Pexum
cBoboaHoro focryma: http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/.

10. ®enepanbHplii HEHTp HHPOPMALMOHHO-00pa3oBaTenbHbIX pecypcoB (OLIUOP). —
Pexxum cBoGomHOTO Moctyna: http://fcior.edu.ru

11. epsouna I'.1., Kanarapus I'.B. Opranudeckass XuMusi: ”HTEPAaKTUBHBIH MYyJIbTHMEIHA
yaeOHuK. — Pexxum cBoOoaHOTO noctyma: http://www.chemistry.ssu.samara.ru/

12. Censaxun B.I1. OGyuaroiue SHIUKIONEIUN 110 XUMHH. — PexkuM cBOOOAHOTO JTOCTyMA!
http://school-sector.relarn.ru/nsm/chemistry/START.html.

13. ManyiinoB A.B., PonuonoB B.M. OcHoBbl xumuu. — Pexxum cBOOOAHOTO IocCTyma:
http://www.hemi.nsu.ru/index.htm

14. Tlepuoguveckasi cucTeMa AJIEMEHTOB: KOJUICKITUS JJIEMEHTOB. — Pexxum cBOOOIHOTO
noctyma: http://www.periodictable.ru/.

OCOBEHHOCTHU OPTAHU3AIIUU OBPA3OBATEJIBHOI'O ITPOLUECCA IJIsA
NHBAJINAOB N JINI C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbSA

OOyuyeHne WHBAJIMIOB W JIMI] C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH  37JOPOBBS
OCYILECTBIISICTCSI B COOTBETCTBUU C:

[lopsaxoM oOpraHm3alMd M OCYIIECTBICHUS 00pa30BaTENbHOW JIESITEIBHOCTH IO
o0Opa3oBaTeNbHBIM IpOrpaMMaM CpeaHero rmnpogeccuoHanpHoro obpaszoBanus (IIpukas
MunuctepcTBa o6pazoBanus U Hayku P® ot 14.06.2013 Ned64);

MeToauyecKMMH PEKOMEHIAIMSAMHE TI0 OpraHu3alMyd 00pa3oBaTENBHOrO Ipolecca s
00y4eHUs] MHBAJHIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 37I0POBBsI B 00pa30BaTEeIbHBIX
OpraHu3alusx BbIcHIer0 O0Opa30BaHUS, B TOM YHCJIE OCHAIIEHHOCTH O0pa30BaTEIbLHOTO
nporecca (yrBepxkaensl 08.04.2014 r. Ne AK-44/058H);

TpeboBaHusIMH K OpraHu3auy 00pa3oBaTeIbHOTO Mpolecca JUist 00y4YeHHs UHBAIUIOB U
JHI[ ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 310POBbSI B IPO(eCCHOHATIBHBIX 00pa30BaTENbHBIX
OpraHu3alysXx, B TOM YHCIIE OCHAIIEHHOCTH OOpa3oBaTENbHOrO IMporecca (yTBEP>KACHBI
26.12.2013 Ne 06-2412BH).



JIncT BHeceHM S H3MEHEHHU

B pabouyro mporpammy mo auctumuimae «OY .10 «Xumus» mo crnenuanbHOCTH 34.02.01 —

«CecTpHHCKOE JI€10», YTBEP)KISHHYIO Ha 3aceaHnnu Kadeapsl OMOXUMHH U (papMaKOJIOTHH.

Homep Tekcr n3menenus [TpoTokou 3acenanus kadenpbt

H3MEHEHUS Ne | aaTa




