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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o011e06pa3oBareabHON y4eOHON AMCHUILIMHBI «XUMHUS» MpeJHa3HAYeHa AJIs
U3yUYEHHsI XUMHUHU B MPO(ecCHOHAIBHBIX 00pa3oBarenbHbIx opranmsanusx CIIO, peanusyrommx
o0pa3oBaTeNbHYIO IPOTrpaMMy CpeAHEro o0Iiero oopa3oBaHus B MpejaeaaXx OCBOSHUS OCHOBHOM
npodeccuonanbHoi obpazoBarenbHoit nporpamMMel CITO (OITOIT CITO) nHa 6a3e OCHOBHOTO
o0miero o6pa3oBaHus PU MOJATOTOBKE CHEIHAIIMCTOB CpeAHero 3BeHa. [Iporpamma paspaborana
Ha ocHOBe TpeboBanuii ®I'OC cpeanero obmiero oOpa3oBaHus, MPEABIBIIEMBIX K CTPYKTYpE,
COJICP)KaHUIO U pe3ysibTaTaM OCBOCHHS Yy4eOHOW AMCHMIIMHBI «XUMHUS», B COOTBETCTBUH C
PekomeHmanusiMu 1Mo OpPraHM3alUy TOJYYEHHs] CpeIHero odmero obpa3oBaHus B Mpeaesax
OCBOEHHUSI 00pa30BaTeIbHBIX MPOrPaMM CpeAHero npodecCHoHaIbHOro oOpa3oBaHMs Ha 0Oaze
OCHOBHOTO 00mero o0Opa3oBaHUS C Yy4eToM TpeOoBaHUH (eaepabHBIX TOCyIapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAaHAAPTOB M MOJIy4aeMod Mpodeccuu WM CIEeUUaTIbHOCTH CpPETHETro
npodeccuoHaIbHOro obpa3oBanusi (MUCbMO JlemapraMeHTa TOCYAApCTBEHHOH MOJUTHUKH B
chepe moaroroBku padbounx kaapos u IO Munobpuayku Poccun ot 17.03.2015 Ne 06-259).
Conepxanue MporpaMmbl  «XUMHS» HANpaBICHO HA JOCTH)KEHHE CIEIYIONUX —LeNei:
dbopMupoBaHrue y OOydaroOIIMXCS YMEHHUS OLEHUBATh 3HAYMMOCTh XHMHUYECKOTO 3HAHUS IS
KaXJIOTO YeJIOBeKa; (OPMHpPOBaHME Yy OOYUYAIONIMXCS LEIOCTHOTO MPEACTABICHUS O MHPE U
pONM XUMHUH B CO3JaHHH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa; yMEHUs
OOBSACHATH OOBEKTHI M TPOIECCH OKPYKAIOMICH NEHCTBUTEILHOCTH: PUPOTHOM, COIMATBHOM,
KYJIbTYPHOH, TEXHHUUYECKOH Cpelbl, — HCIONb3Ysl Ui 3TOT0 XUMUYECKUE 3HAHMSI; Pa3BUTUE Y
o0yJaromuxcst yMEHUI pa3nudarh (PakThl M OLEHKH, CPAaBHUBATH OIICHOYHBIC BHIBOJBI, BU/ICTh
UX CBSI3b C KPUTEPHUSIMH OLIGHOK U CBS3b KPUTEPUEB C OMPEICICHHON CHUCTEMOH IEHHOCTEH,
dopMynupoBaTh M OOOCHOBBIBATH COOCTBEHHYIO TO3HIMIO; TPUOOpETEHHE OO0ydYaroImIUMUCs
OMbITa PA3HOOOPA3HOW [EATENIBHOCTH, MO3HAHHWS W CaMOMO3HAHUS; KIIOUYEBBIX HABBIKOB,
UMEIOIMX YHUBEPCAJIbHOE 3HAUYEHUE IS PA3JIMYHBIX BHUJOB JCSITEIBHOCTH (HABBIKOB PEIICHUS
npo0JieM, IPUHATHS PEIIeHUH, TTOUCKa, aHAINU3a U 00paboTKu HHPOpPMALMKU, KOMMYHUKATUBHBIX
HaBBIKOB, HAaBBIKOB M3MEPEHHU, COTPYAHHMYECTBA, OE30MacHOrO OOpalleHUs C BEIECTBAMHU B
NOBCEAHEBHOM U3HM). B mporpammy BKIIIOYEHO CoJlep)KaHMe, HaIlpaBlIeHHOE Ha
dopMHEpOBaHHE Y CTYACHTOB KOMIIETEHIMA, HEOOXOIMMBIX JUIsi Ka4eCTBEHHOTO OCBOCHHS
OIIOIT CIIO Ha Ga3e OCHOBHOro oOOIIEro 0Opa3oBaHHs C MOJYYEHHUEM CpPEJHEro OOIIero
o0pa3oBaHus; MporpaMMbl MOATOTOBKH crienuanuctoB cpeanero 3seHa (IITICC3). Ilporpamma
y4yeOHON AUCHUIUIMHBI «XUMHSD» SBISETCS OCHOBOM Ul pa3pabOTKM pabo4yMX Mporpamm, B
KOTOPBIX npodeccuoHaIbHbIE o0pa3zoBaTenbHbIE OpraHu3aIui, peanu3yomnme
o0pa3oBaTeNbHYI0 MpOrpamMMmy cpefHero oOmiero obpasoBaHus B mpenenax ocBoeHus OITOII
CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs, YTOUHSIOT COJACpKaHWE YUEOHOro mMaTepuala,
MOCJIEIOBATEIbHOCTh €r0 M3y4YeHMs, paclpe/elieHue y4eOHbIX 4acoB, TEMaTHKy pedepaTos,
BUIBl  CAMOCTOATENBHBIX  paboT, y4HTHIBas  crHenu(uKy TOporpaMM  TOATOTOBKH
KBAJM(HULIHUPOBAHHBIX pabounX, CIyXKallUX W CHENHaIMCTOB CPEJIHEro 3BEHA, OCBAaMBaeMOM
npodeccud  HWIM  CHeNHalbHOCTH.  [IporpamMmma  MOXET  HWCIONB30BATBCS  JPYTUMHU
npodecCHOHATBLHBIMU 00pa30BaTEIbHBIMU OPTaHU3AMAMY, PEATU3YIOUIUMH 00pa30BaTeIbHYIO
nporpaMmy cpeaHero oomiero oOpazoBanus B mnpegenax ocBoenust OIIOIT CIIO na 6aze
OCHOBHOTO 0o611ero obpazoBanus (IITICC3).

OBIIASA XAPAKTEPUCTUKA YYEBHOU JUCHUTIJIMHBI «XUMUS»

XUMHST — 3TO HayKa O BEIECTBAX, UX COCTaBE W CTPOEHUH, CBOMCTBAX M MpPEBpAILCHUSIX,
3HAYCHWW XWMHUYECKHX BEIIECTB, MATEPHAJIOB M IIPOIECCOB B MPAKTHYECKOH AEATEITBHOCTH
yenoBeka. Conepxanue o011eo0pa3oBaTeNbHON yueOHON TUCIMITIMHBI «XHUMHUS» HAIpaBIeHO
Ha YCBOCHHE OOYYAIONIMMHCS OCHOBHBIX ITOHATHH, 3aKOHOB M TEOPHH XHMHHU; OBIIAJCHUE
YMEHUSMH HaONI0aTh XMMHUYECKHE SBIEHHS, IPOBOJAUTh XMMHUYECKUH 3KCIIEPHMEHT,
NPOM3BOJIUTH PAcUeThl Ha OCHOBE XMMHYECKHX (OPMYJT BEIIECTB M ypPaBHEHUH XHUMHYECKHX



peakuuii. B mpouecce u3yueHus XUMHUHM y OOY4YalOIIMXCS pa3BUBAIOTCS I1O3HABaTEIbHbBIC
WHTEPECHl U UHTEJUIEKTyalIbHBIE CIIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSTEILHOM MTPHOOPETEHUS
3HAaHUW 10 XHMHHM B COOTBETCTBUM C BO3HUKAIOIIMMU >KU3HEHHBIMH IpobiieMamu,
BOCTIMTHIBAETCS OEpEeKHOE OTHONICHUS K MPHUPOJC, NMOHMMAaHHE 3JI0pPOBOTO 00pasza »KU3HH,
HEO0OXOIMMOCTHU MPEIYNPEKIACHUS IBICHUN, HAHOCSIIUX BpeJl 3I0POBBIO U OKPYXKAIOIIEH cpelie.
OHU OCBaMBAIOT MPHUEMBbI TPAMOTHOTO, 0E30MACHOTO HCIIONB30BAHMS XUMUYECKUX BEIIECCTB U
MaTepuasoB, NPUMEHSAEMbIX B OBITY, CEIbCKOM XO3fHCTBE M Ha mpousBojcTBe. [Ipu
CTPYKTYpPUPOBAaHHH  COJACpKAHHSI  OOIIe0Opa3oBaTeNbHOW  y4eOHOW  MUCHUIUIMHBI  JUIst
npodecCHOHANBHBIX ~ 00pa30BaTENbHBIX OpraHM3alUl, peaJu3yIIIUX 00pa30BaTEIbHYIO
nporpaMMmy cpegHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CIIO na 6aze
OCHOBHOTO 00IIIero 00pa3oBaHusl, yUUThIBaJIaCh 0ObEKTUBHAS PEaTbHOCTh — HEOOJIBIIONH 00beM
9acoB, OTHYIICHHBIX HA H3yYEeHUE XUMHUH U CTPEMIICHUE MaKCHMAJIbHO COOTBETCTBOBATH UICIM
pa3BuBaroiero ooyuenus. [loaTomy Teopernyeckue BOMPOCh MaKCUMaIbHO CMEIICHBI K HaYally
W3YYCHUS JUCIHUIUIMHBI, C TEM YTOOBI MOCIEAYIOMUN (aKTUYECKUH MaTeprual pacCMaTpUBAIICS
HAa OCHOBE H3YYEHHBIX Teopui. Peanuzamus AeIyKTHUBHOrO MOAXOAAa K HM3YUEHUIO XUMUU
CIIOCOOCTBYET PA3BUTHIO TAaKHX JIOTMYECKUX OIEpaIii MBINIICHUS, KaK aHajdnu3 W CHHTE3,
0000111eHIe 1 KOHKPETU3alusl, CPAaBHEHUE U aHAJIOTHUsl, CUCTeMaTH3alus U Kiaccuukamus u ap.

[Tpu ocBoenun npodeccuit CIIO u cneunansHocret CIIO ecrecTBEHHO-HAYYHOI'O MPOPUIIS
npodeccuoHansHOro o0Opa3oBaHMs XUMHs HU3ydaeTcss Ha 0azoBom ypoBHe DPI'OC cpemnero
obmiero oOpaszoBanus. B coxepxaHwu ydeOHOW AWCHMILIUHBI JUII €CTECTBEHHO-HAYYHOTO
npoduins npohecCHOHaTbHO 3HAYMMBIM KOMIIOHEHT HE BBIJCNICH, TaK KaK BCE €0 COACpXKaHHe
SBIIICTCSL TIPOPUITHPHO OPUCHTHPOBAHHBIM M HOCUT NMPO(ECCHOHATBHO 3HAYMMBINA XapakTtep. B
IpolLecce M3YUEHUs XUMHUU TEOPETHUECKHE CBEICHUS JOIOJHSIOTCS JIEMOHCTpAIUsIMHU,
7a00pPAaTOPHBIMU OMBITAMUA M TMPAKTUYCCKUMU 3aHATHUSAMH. 3HAYUTEIHHOE MECTO OTBOJUTCS
XUMHYECKOMY 3KcrepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTH (DOPMHUpPOBATH y OO0YyYaromIuxcs
CIeIMANIbHBIC TIPSIMETHBIC YMEHHUS: padOTaTh C BEMIECTBAMHU, BBIIIOJHATH MPOCTHIC XUMUYECKUE
OTBITHL, YYUTh O€30MaCHOMY M JKOJIOTMYECKH TPaMOTHOMY OOpaIlleHHI0 C BeIleCTBaMH,
MaTepuaIaMH U MPOIeccaMy B OBITY M Ha IPOU3BOJICTBE.

B mporecce u3yueHuss XUMHH BaXXHO (HOpMHUPOBATH WH(GOPMAIMOHHYIO KOMIIETEHTHOCTh
obyvaromuxcsi. [losTomMy Tpu  OpraHu3alid  CaMOCTOSATENIBLHON paboThl  HEOOXOAUMO
aKIIEHTUPOBAaTh BHUMaHHE OOYydalOIIUXCs Ha MOUCKEe MHQOpPMAIMK B CpPEACTBaX MaccMeaua,
WNurtepuere, y4eOHOW M CHENHAIBHOW JIMTEPAType C COOTBETCTBYIOMIUM OQGOPMIICHUEM H
MPEJICTaBICHUEM PE3yIbTaTOB.

MECTO YYEBHOM JUCIHUTIJIMHBI B YYEBHOM IIJIAHE

VYuyebHast IuCHMIUIMHA «XHUMHUS» SIBIsSETCS Y4eOHbIM MpPEeIMETOM IO BbIOOpY W3
oOsi3aTtenpHOM  TipeaMeTHOU oOnactu  «EctectBeHHbie Hayku» @PI'OC cpemnero obiiero
oOpazoBanus. B mnpodeccrnoHambHBIX 00pa30BaTENbHBIX OpraHU3alMAX, PEeATU3YIOLINX
00pa3oBaTeNbHYI0 MPOrpaMMy CpefHero oomero oOpaszoBanusi B mnpezenax ocBoeHus OIIOIT
CIIO Ha Ga3e ocHOBHOrO o0miero oOpa3oBaHusi, yuyeOHasi TUCHMIUIMHA «XUMHSD» U3ydaeTcs B
obmeobpazoBatenbHOM MuKIe yaeoHoro OITOIT CIIO Ha 6a3e 0CHOBHOTO 001ero o0pa3oBaHus
¢ monydeHueM cpeanero obmiero odpazoBanus (IIIICC3). B yuebnsix mnanax [ITICC3 mecto
y4eOHON NUCIMIUIMHBI « XUMHUS» — B COCTaBe 00I[e00pa30BaTeIbHbIX YU€OHBIX JUCIUILUIMH 10
BbIOOpY, (QopMHpYyeMBIX U3 00s3aTeNbHBIX NpeameTHeix obnacteit ®I'OC cpeanero obiero
oOpazoBanus, s cnenuanbHocteil CIIO cooTBeTcTByromIero npoduis npodeccrnoHalbHOTO
o0Opa3oBaHusl.



PE3YJIbTATHI OCBOEHHA YYEFHOW JUCIHUIIINHBI

OcBoenue conepkaHusi y4eOHON IUCHMILIMHBI «XHUMHA», O0ECHeuyuBaeT JOCTHIKEHHUE
CTYJEHTaMHU CJIEAYIOLUIUX Pe3yJIbTaTOB!

JUYHOCMHBIX: YyBCTBO TOPIOCTH U YBa)KCHUS K UCTOPUU U JNOCTHIKEHUSAM OTE€YECTBECHHOMU
XUMHUYECKON HaYKH; XUMUYECKH IPaMOTHOE MOBeIeHHE B MPO(EeCCHOHAIBHON NEeSITEIbHOCTH U B
ObITY NpH OOpALIEHUH C XMMUYECKMMHU BELECTBAMHU, MaTepUaJlaMHi U MPOLIECCAMHU; TOTOBHOCTh
K TPOJIOJKEHUIO0 00pa30BaHMs M MOBBINICHUS KBAUIM(UKAIUN B N30paHHOH MpodecCHoHaTbHON
JEeSITEIbHOCTH M OOBEKTHBHOE OCO3HAHME POJM XMMHUYECKMX KOMIIETEHIMH B 3TOM; yMEHHE
MCIIOJIb30BaTh JOCTHUKEHUS! COBPEMEHHOM XMMHUYECKOM HAyKM M XMMMUYECKHUX TEXHOJIOTMH IS
HOBBIIIEHUS] COOCTBEHHOI'O HMHTEJUICKTYAJIbHOTO Pa3BUTUS B BBIOpAaHHOH NpodeccHoHaIbHON
JESTEIIbHOCTH;

MemanpeoMemHuplX: VCIOJIb30BAHNE PA3JINYHBIX BHUJIOB IO3HABATEIBHOU ICSITEIBHOCTH U
OCHOBHBIX HHTEJUIEKTYaJbHBIX ONepanuii (MOCTAaHOBKM 3aJaud, (OPMYIHPOBAHUS THUIIOTE3,
aHalM3a W CHUHTE3a, CpaBHEHUs, OOOOIIEHHs, CHCTEMaTH3alllM, BbIABIECHUS MPUYMHHO-
CIIEZICTBEHHBIX CBsI3€H, IIOMCKAa AaHAJOroB, (OPMYIUPOBAHMS BBIBOJOB) [UIS pELICHUS
IIOCTaBJIIEHHOW 3a/1a4M, NPUMEHEHHE OCHOBHBIX METOJIOB INO3HAaHUA (HAOIIOAEHUS, HAyYHOIO
HKCIEPUMEHTA) JUIsl M3Y4YEHMsI Pa3IMUHBIX CTOPOH XHMMHUYECKHMX OOBEKTOB U IPOLECCOB, C
KOTOPBIMM  BO3HHUKAaeT HEOOXOOUMOCTb CTalKHBaTbcsi B  IMpodecCHOHANbHOU  cdepe;
MCIIOJIb30BAaHUE Pa3IMYHBIX HCTOYHUKOB JUISl MOJIYYEHUS XUMHUYECKOW HH(OpMAIUM, YMEHUE
OLIEHUTb €€ JOCTOBEPHOCTh AJIS JOCTHKEHHS XOPOIIUX pe3yJbTaToB B HPOQEeCcCCHOHATBHON
chepe;

npeomemubix: CHOPMHUPOBAHHOCTh IPEJACTABICHUA O MecTeé XMMHUU B COBPEMEHHOMN
HAYYHOH KapTHMHE MHpa; TIOHUMAaHHWE pOIM XHMHUU B (OPMHUPOBAHMU Kpyrosopa u
(YHKLIMOHAJIBHON TPaMOTHOCTH 4YeJlOBeKa JUIsl pEIIeHUs MPAaKTUYECKUX 3a/ad; BIIAJCHUE
OCHOBOIIOJIAralOIIMMU XMMHUYECKUMHU MOHATUSAMH, TEOPUSMH, 3aKOHAMU U 3aKOHOMEPHOCTSMU;
YBEPEHHOE I0JIb30BAaHUE XUMHUYECKOW TEPMHUHOJIOTMEH M CUMBOJIMKOM; BJIaJIEHUE OCHOBHBIMU
METOJJaMH HAy4YyHOrO0 TO3HAHMS, HCIOJIb3YEMbIMU B XHMHUU HaOJIOJIEHUEM, OIMCAHUEM,
U3MEPEHUEM, SKCIIEPUMEHTOM; yMeHHEe 00palaThiBaTh, OOBSICHATH PE3YJIbTAThl MPOBEICHHBIX
ONBITOB U JIENIaTh BBIBOJIbI; TOTOBHOCTh U CIOCOOHOCTh MPUMEHSATH METOJbl MO3HAHUS INpPU
pELICHUH NMPaKTHYECKUX 3a]ad; c(hOpMUPOBAHHOCTh YMEHHS 1aBaTh KOJIMYECTBEHHBIE OLIEHKU U
MPOU3BOJIUTH PACUYETHl [0 XMMHUYECKUM (opMmynaM U ypaBHEHUSIM; BIIaJICHHUE IpaBUIaMU
TEXHUKH O€30MaCHOCTH IMpH HCIHOJIb30BAHUM XHUMHYECKUX BELIECTB; C(HOPMHUPOBAHHOCTD
COOCTBEHHOM MO3UIMH [0 OTHOLIECHUIO K XUMHUYECKONH MH(pOpMAIUH, MOJy4aeMOl U3 Pa3HBIX
VCTOYHUKOB.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

ECTECTBEHHO-HAYUYHLIN [TPO®UJIb [TIPO®ECCUOHAJILHOT'O OEPA30OBAHMS

Beenenue

HayuHble MeTOABl MO3HAHUS BELIECTB M XUMHUYECKUX sIBIEHUH. Ponp skcnepumeHTta n
TEOpUHU B XUMHUHU. 3HaueHue XxuMuM npu ocBoeHun npodeccuit CIIO u cnenuansunocteir CI1O
€CTEeCTBEHHO-HAYYHOT0 PO uIs MpopheCCHOHATBHOTO 00pa30BaHMUsL.

1. Opranuveckasi XuMus
1.1. Ilpenmer oprannueckor XxuMuu. Teopus CTPOCHHSI OPrAHUYECKUX COCIUHEHUN

[Ipenmer opranudeckoi xumuu. [loHsTHEe 00 OpraHMYECKOM BELIECTBE M OPraHMYECKON
xumun. KpaTkuii ouepk UCTOpUM pa3BUTUSI OPraHMUYECKON XUMUHU. BUTanu3M U €ro KpyuieHue.
Oco0eHHOCTH CTPOEHMS OpraHuyYecKuXx coenquHeHnid. Kpyrosopor yriepona B npupose. Teopus
CTpoeHHUsl opraHuueckux coeguHeHuii A.M.bytieposa. Ilpeamoceuiku co3naHusi TEOpUU
ctpoeHusi. OCHOBHBIE MMOJIOXKEHUS Teopuu cTpoeHust A.M.byrnepoBa. Xumuueckoe cTpoeHHE U



cBoMcTBa opraHnyeckux BemecTB. [loHarne 06 mzomepuu. CriocoObl OTOOpaKEHHS CTPOEHUS
MoJeKybl (popmyiibl, Mosienn). 3HaueHue Teopun A.M.BytnepoBa s pa3BUTHS OpraHUYecKoi
XUMHH ¥ XUMHMYECKMX IHporHo3oB. CTpoeHHe aroma yriepoja. ODJIEKTPOHHOE O00Jako Hu
opbutanb, s- U p-opOUTATU. DJIEKTPOHHBIE W 3JIEKTPOHHO-Tpaduueckue (opMyssl aTroma
yriepoja B OCHOBHOM M BO30Y)XJIEHHOM cOCTOsHUAX. KoBaneHTHas XuMHuYecKas CBSI3b U €e
KJaccu(uKanus 1mo crnocody nepeKpuIBaHus opouTanei (o- u m-cBs3u). [lonsarue rubpunnzamnum.
Paznuunble THnel ruGpuauzanuu M (GopMa aToMHBIX OpOMTasiel, B3aMMHOE OTTAJIKMBAHUE
THOPHUIIHBIX OpOUTAaNe M MX PACHOJIO0KEHHUE B MPOCTPAHCTBE B COOTBETCTBUM C MUHHUMYMOM
SHepruu. l'eomMeTpus MOJEKYyJ BELIECTB, OOpPa30BAHHBIX aTOMaMU YIJIEpOJa B pa3IMYHbIX
cocrosHusAx ruOpuam3anmu. Kiaccudukanus opranudeckux coenuHenuil. Knaccuukarus
OpPraHMYECKHUX BEIIECTB B 3aBUCUMOCTH OT CTpOoeHMs yriaeponHod uenu. IlonsTtue
¢dynkunonanpHO# rpynnel. Knaccudukanus opraHn4eckux BEIIECTB MO THUITY (YHKIIMOHATIBHON
rpynnbl.  OCHOBBI HOMEHKJIATypbl OpPraHMYECKUX BEIIECTB. TpHUBHAJIbHBIC Ha3BaHMUS.
PannonanbHas HoMeHKIIaTypa Kak npenmecrseHHuna HoMmeHkiatypel IUPAC. Homenknarypa
IUPAC: npunHnmmsl o0pa3oBaHUs Ha3BaHWUH, CTApPIIMHCTBO (YHKIIMOHAJIBHBIX TPYII, HX
ob0o3HadeHHe B pedukcax u cyppukcax Ha3BaHUNA OPraHUICCKUX BEIIECTB. THITHI XUMHUECKUX
CBsi3ell B OpPraHMYECKMX COEJUHEHHUSAX M CIOCOObl MX paspbiBa. Kiaccudukanus KoBaJeHTHBIX
CBSA3€H IO ANEKTPOOTPHULATEILHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY MEpeKphIBaHMs OpOuTalie,
KpPaTHOCTH, MeXaHu3My oOpa3zoBaHus. CBs3b MNPHUPOJBI XUMHYECKOM CBSI3U C THUIIOM
KPUCTAJJIMYECKON PEIIETKH BELIeCTBa U €ro (pu3nueckuMM cBoiicTBamMH. Pa3pblB XMMHUECKOM
CBSI3M Kak Ipolecc, OoOpaTHbIM ee 00pa3oBaHMIO. [ OMOJIMTHYECKUI U TeTepONUTHYECKUI
Pa3phIBBI CBSA3EH, MX COIMOCTABJICHHWE C OOMEHHBIM M JOHOPHO-AKIETITOPHBIM MEXaHU3MaMH HUX
oOpa3zoBanus. IlonsATHe cBOOOAHOrO pajaukaia, HyKJI€OQUIbHOW U 3JIEKTPOPUILHON YaCTUIBI.
Knaccudukanus peakuuii B opranndeckoid xumuu. [ToHsATHE 0 THIIAX ¥ MEXaHU3MaX PEaKIuid B
opranndeckoil xumuu. CyOctpar u peareHT. Kiaccuduxauus peakumii mo H3MEHEHHIO B
CTpYyKType cyOcTpara (IpHCOEAMHEHHE, OTIICIUIEHUE, 3aMElleHHEe, H30Mepu3alus) U TUIlY
peareHTa (paJuKaibHble, HyKIeO(QUIbHbIE, 3JIeKTpopuibHbIe). Peakiuu npucoeaunenus (AN,
AE), snumunupoBanus (E), 3amemenus (SR, SN, SE), uzomepusauuu. PasHoBUIHOCTH peakuuii
KQKIOro THUIMA: TMAPUPOBAHUE U AECTUAPUPOBAHUE, TAJIOT€HUPOBAHHE U JIEraJIOTEHUPOBAHUE,
rypaTanyss W JAerujapaTaiusi, THApPOrajJoreHUpOBaHME U JIETUAPOTajloreHHpOBaHUE,
HNOJMMEpHU3alMsl M MOJMKOHJIEHCcAlus, neperpynnupoka. OCOOEHHOCTH OKUCIUTENBHO-
BOCCTAHOBUTENBHBIX pPEAaKUMM B opraHudeckod XuMuu. COBpEMEHHbIE IPEACTaBICHUS O
XUMHYECKOM CTPOEHUHM OpPraHMYECKUX BemecTB. OCHOBHBIE HAIPABIICHUS Pa3BUTHSA TEOPUU
ctpoenusi A.M.bytnepoBa. M3omepust opranmueckux BemectB M ee BHIbl. CTpyKTypHas
WU30MEPHS:  MEKKIACCOBas, YIIIEPOAHOIO  CKeJleTa, IIOJIOKEHMS KpPaTHOM CBSI3M U
¢byHKIMOHanbHOU rpynnbl. IIpocTpaHCTBEHHass H30MeEpHs: Te€OMETpUYEecKass M OINTHYEcKas.
[TonsiTHE acHMMMETPHUYECKOTO LEHTpa. buonornueckoe 3HAYEHHE ONTHUYECKONM HW30MEPHH.
B3aumHOe BiusHHE aTOMOB B MOJIEKYJaX OPraHMYECKHX BELIECTB. DJNEKTPOHHBbIE 3 EKTHI
aTOMOB M AaTOMHBIX TpYHNI B OpraHMYECKHMX MoJieKynax. WHAYKUnoHHbIM 3ddexr,
MOJIO)KUTEbHBIH W OTPULIATENBbHBIN, €ro ocoOeHHOCTH. Me3oMepHbll 3pdext (3pdexT
COIpspKeHMs1), ero ocoOeHHocTH. [lemoHcTpanun Komneknuu opraHMYeckuX BeIIeCTB (B TOM
YHClle JIGKAPCTBEHHBIX MpENnaparoB, KpacuTesel), MaTepranoB (MIPUPOAHBIX U CHUHTETUYECKHX
Kay4JyKOB, TJIACTMACC ¥ BOJIOKOH) U U3ENUI U3 HUX (HUTEH, TKaHeH, OTAEI0YHbIX MAaTepHAJIOB).
Monenmu monexkyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTepkHEBbIe U OOBEMHBIE.
Mogenn  oTTankuBaHuMs THOPUOHBIX  OpOMTaje ¢ MOMOINBIO  BO3AYUIHBIX  IIApOB.
B3aumopeiicTBue HaTpus C 3TAHOJIOM U OTCYTCTBHE B3aUMOJEUCTBUS C JAMATUIOBBIM 3(UPOM.
OnbIThl, MOJATBEPXAAOUINE HATUYME (DYHKIMOHAIBHBIX TPYIN Y COEJUHEHUH pa3IMYHbIX
kJaccoB. JIaboparopHblil onbiT M3rotoBineHne Mozeneit MoJaeKysl —IIpeAcTaBUTENeH pa3TuiHbIX
KJIACCOB OpraHuyeckux coeauHeHuil. Ilpaktuueckue 3anstua. OOHapykeHHE yriepoia u
BOJIOpPOJIa B OpTaHHYecKoM coeauHeHnn. OOHapyxeHne ranoreHoB (mpobda beinpireitna).

1.2. ITpenenpHbIE YTIEBOAOPOIBI



['omonornueckuit psin ankanoB. [lonstue o6 yrimeBomopogax. OCOOEHHOCTH CTPOEHUS
IIPENENbHBIX YTIEBOAOPOAOB. AJNKaHbl KaK MPEICTABUTEIHN NPEACIbHBIX YIJIIEBOJOPOIOB.

ONEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl METaHa M JAPYTUX aJKaHOB.
['omonoruueckuit psng u u3zomepust napaguHoB. HopmanabHOe U pa3BETBICHHOE CTPOEHUE
yriiepoaHou nenu. HoMeHkiiarypa ankaHOB U aIKWIBHBIX 3aMecTuTenel. Gu3nyeckue CBOMCTBA
QIKaHOB. AJKaHbl B Impupoje. XHMHUYECKHE CBoiWcTBa ajnkaHoB. Peakuuu SR-tuna:
ranoreaupoBanue (padotsl H.H.CemenoBa), nutpoBanue no KonosanoBy. MexaHus3M peaxiuu
XJIODUPOBAaHMS aJKaHOB. Peakuuu AeruapupOBaHUs, TOPEHHUSA, KaTAIUTUYECKOIO OKHCIICHHUS
anKaHoB. KpeKkMHI aJKaHOB, pa3jIMYHbIE BHUJBl KPEKHUHIa, IIPUMEHEHHE B IIPOMBIIUICHHOCTH.
[Tuponu3 u KOHBepCHsl MeTaHa, W30MepHu3alus ankaHoB. [IpuMeHeHHe U cOCOOB! MONTyYeHUs
ankaHoB. OOacTH HpUMEHEHHs alKaHOB. [IpombllUIeHHBIE CHOCOOBI MOMYYEHHS AJIKAHOB:
HOJYyYeHUEe W3 HPUPOJHBIX HCTOYHUKOB, KPEKHHI MapaduHOB, MOIY4YEHHUE CHUHTETUYECKOIO
OeH3uHa, razudukanus yris, TUAPUPOBAHHE ajKaHOB. JlabopaTopHbie CIOCOOBI TOTYYEHUS
JIKaHOB: cuHTe3 Bropia, nekapObokcunupoBanue, r’uIpoin3 kapouaa amoMuHus. LlukioankaHsl.
[omonornyeckuii ps ¥ HOMEHKJIATypa IHMKIOATKAaHOB, WX obmas ¢opmyna. [lonstue o
HanpsDKEHUM LHKIA. V30Mepus LMKIOAJIKaHOB: MEXKKJIACCOBas, YIJIEPOAHOIO CKEJeTa,
reomerpuueckas. [lonyuenue u ¢u3nUecKue CBOMCTBA IUKIOAIKAHOB. XHUMHUYECKHUE CBOMCTBA
uKiIoankaHoB. Creunpuka CBOWCTB LMKIOAJKAHOB € MallblM pa3MepoM Lukia. Peakuuun
IIPUCOCIMHEHNST M PaJUKAIBHOrO 3amelleHus. JleMoHcTpanuum Monpenun MOJEKysl MeTaHa,
JpyruX alKaHoB, pa3lIMYHbIX KOH(pOpMaluil nukiorekcana. PacrBopenue napaguna B 6eH3MHE
U HCHApeHue pacTBOpUTeNs u3 cMmecd. [lnaBneHue mnapapuHa M €ro OTHOIIEHUE K BOJE
(pacTBOpPUMOCTh, IUIOTHOCTb, CMauuBaHue). Paznenenue cmecu OeH3MH—BOJA C MOMOILIbIO
JeUTeNbHON BOPOHKU. ['OpeHne MeraHa, MpomaH-OyTaHOBOW cMecH, mapaduHa B YCIOBHUSX
u30bITKa M HeJoCTaTKa Kuciaopoja. B3pblB cMmecn MeTaHa C  BO3AYXOM U XJIOPOM.
BoccraHoBiieHue OKCHIOB TsDKENbIX MeTalioB mnapapuHoM. OTHOLIEHHE LUKIOrNEeKCcaHa K
OpoMHOI BOJEe W pacTBOpy IepMmaHranara kauus. JlabGopatophsle onbiThl M3roroBnenue
MoJieJlel MOJIEKyJl allkaHOB W TrajloreHankaHoB. M3rotoBneHue mnapaduHuUpoBaHHOM Oymarw,
UCTIBITAHHE €€ CBOICTB: OTHOLIEHUS K Boje U kupaM. OOHapyKeHHe BObI, Caku, YIIEKUCIOro
raza B NIpoAyKTax ropeHus cBedd. O3HAaKOMJIEHHE CO CBOWCTBaMHU TBEpABIX MNapa(HUHOB:
IUTABJICHUEM, PACTBOPUMOCTBIO B BOJE M OPraHMYECKUX PACTBOPUTENIAX, XUMHYECKON
MHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJAEHMCTBUSI C OpOMHON BOJIOH, pacTBOpaMy IepMaHIaHaTa
KaJIMsl, TUIPOKCUIAa HATpHUs U cepHOM kucioTel). [IpakTrueckoe 3ansatue Ilonydyenue merana u
M3YYEHUE €ro CBOWCTB: FOPEHUs], OTHOILLIEHUSI K OpPOMHOM BOJI€ U pacTBOPY MEpMaHIaHaTa Kajusl.

1.3. DTUneHoBbIE U IUEHOBBIE YTIEBOJOPOIbI

["'oMonornyeckuit psii aaKkeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbI
ATUJICHA U AJIKEHOB. ['oMoornyeckuit psaa u obmas Gopmyna ankeHoB. Mi3omepust STHIEHOBBIX
YIJIEBOJOPOAOB:  MEKKJIAccoBas, YIVIEPOJHOIO  CKEJIEeTa, IIOJIOKEHUS KpPaTHOM  CBS3H,
reomerpuueckasi. OcCOOEHHOCTHM HOMEHKJIATYpbl ATHJICHOBBIX YIJIEBOJOPOJOB, HAa3BaHMA
BAKHEUIINX paauKaIoB. PU3MYECKHME CBONCTBA AJIKEHOB. XHWMHYECKHME CBOMCTBA aJKEHOB.
OneKTpoPUIBHBINA XapaKTep peakUui, CKIOHHOCTh K PEaKUUsM NPUCOCIMHEHUS, OKHUCICHUS,
nonuMepuszanuu. I[lpaBuno MapKkoBHHKOBA U €ro 3JEKTPOHHOE o0OOcHOBaHHe. Peaxkiuu
raJloreHUPOBAHUS, THUIPOTATIOT€HUPOBAHMS, THApaTaluy, TuapupoBanus. Mexanusm AE-
peakuuid. [loHsiTne 0 peaknuax noauMepusanuu. ['opeHue ajnkeHoB. Peakuuu OKHUCIEHUS B
MATKMX W JKECTKMX YycioBusX. Peakuus Barmepa u ee 3HaueHue g oOHapyKeHUS
HEeNpeeNbHbIX YIJIEBOJOPOIOB, MoyydeHus rinkoieil. [Ipumenenre u cnocoObl MOTydyeHUs
alkeHoB. lcmonb30BaHME BBICOKOM pPEAKLIMOHHOW CIIOCOOHOCTH AallkeHOB B XHUMHMYECKOU
npoMbllIeHHOCTH. [IprMenenre 3tusieHa u nponuieHa. [IpoMelnieHHbIE CTOCOOB! MOTYUYEHHS
QJIKeHOB. Peakuuu neruapupoBaHus U KpeKUHTa ankeHoB. JlabopaTopHble COCOOBI MOIy4eHUs
AJIKECHOB.



Ankanuensl. [lonstne W kiaccupukanus AUEHOBBIX YITIEBOJAOPOJOB IO B3aUMHOMY
pacIlONIOKEHUIO  KpaTHBIX  CBsizel B Mojekyie. (OCOOEHHOCTH — 3JEKTPOHHOTO |
IIPOCTPAHCTBEHHOT'O CTPOEHHUS COMNPSKEHHBIX AUEHOB. IIoHATHME O T-3IIEKTPOHHOM CHUCTEME.
Homenknarypa AMEHOBBIX YIiieBOJOPOJA0B. OCOOEHHOCTH XMMHUYECKUX CBOMCTB COMPSIKEHHBIX
JUEHOB Kak CIEICTBUE MX DJEKTPOHHOro cTpoeHus. Peakuuum 1,4-nipucoennHenus.
[Monmumepu3zarust  aueHoB. CnocoObl  TOMYYEHUS JUCHOBBIX  YIJIEBOAOPOAOB:  pabOTHI
C.B.JIebenesa, neruapupoBanue ankaHoB. OCHOBHBIE MOHSTHS XUMHUU BBICOKOMOJIEKYJISPHBIX
COCIMHEHUN (HAa TMpuMepe MPOAYKTOB IOJIMMEPU3ALMU aJKEHOB, AalKaJUEHOB M HX
TaJIOTEHIIPOU3BOJIHBIX).  MoOHOMEp,  MmonMMep,  peakius  MOJMMEpHU3ald,  CTENEHb
NOJIMMEPU3ALUH, CTPYKTYPHOE 3BE€HO. THIBI NMOJIMMEPHBIX LIENEH: JUHEIHbIE, Pa3BETBICHHBIC,
cumtele. IlonsiTue 0 crepeoperyisapHbix noiaumepax. Ilonumepsl TEpMOIUIACTUYHBIE U
TepMopeakTuBHBIE. IIpencraBnenne o miactMaccax M 3jgactoMmepax. lloauaTuneH BbBICOKOTO U
HU3KOTO JaBJIEHMs, €ro cBoWcTtBa u npumeHeHue. Karamuzaropsl Llurnepa—Harra.
[TonmumnponuieH, ero NPUMEHEHHE W CBOWCTBA. [aloreHcoaepkamue MOIUMephl: Te(IIoH,
MOJIMBUHUJIXJIOPHU/I. Kayuyku HaTypaJbHbII u CUHTETUYECKUE. Cononumepsl
(OyTagMeHCTHpONBHBIA KaydyK). Bynkanuszanus kaydyka, pe3uHa u 300HHUT. JleMoHcTpanuu
Mopenn MOJEKyn CTPYKTYPHBIX U TNPOCTPAHCTBEHHBIX HM30MEPOB AJIKEHOB M AJKaJUEHOB.
Komnexkuust «Kayuyk u pesuna». Jlemonumepusauus kaydyka. CrylieHHE MIIEYHOIO COKa
Kay4yKOHOCOB (MoJjouasi, OQyBaHUWKOB, (ukyca). Jlaboparopubie omnbiTel OOHapyKeHUE
HEeNpeeNbHbIX COEIMHEHNUN B KEpOCHHE, ckunuaape. O3HakoMieHne ¢ 00pa3liaMu MOJIMITHIIEHA
U nonunponuieHa. Pacrmo3HaBanue o0pa3lioB ajkaHOB U alKeHOB. lIpakTuueckue 3aHATUS
[Tosryuenue sTuieHa AeruapaTaleil 3TUI0BOro cnupra. B3anMoaelictBrue aTuiieHa ¢ OpOMHOMN
BOJIOM, pacTBOpOM IniepMaHraHara kaiaus. CpaBHEHME IUJJaMEHU OJTWIEHa C IJIaMEHEM
MpeeNIbHBIX YIIIEBOJIOPOIOB (METaHa, MponaH-0yTaHOBOM CMECH ).

1.4. AueTuneHoBbIe YIiIeBOI0POIbI

["omonoruyeckuii psj ankMHOB. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHUE ALETUIICHA U
Ipyrux ajikuHoB. ['omonornyeckuit psng u obmas ¢opmyna ankuHoB. HomeHknaTypa
alleTUJICHOBBIX YINIEBOAOPOAOB. M30Mepusi MeKKiaccoBasi, yIIEPOJHOIO CKENEeTa, MOJI0XKEHUs
KpaTHOM CBsi3U. XUMHUUYECKHE CBOMCTBA M TNpUMEHEHHE alKUHOB. OCOOEHHOCTH peakuuit
IIPUCOECIMHEHNS II0 TPOMHOM yriepoxa-yrieponHor cBs3u. Peaknusa Kydeposa. IIpasuio
MapkoBHMKOBa NMPUMEHUTENBHO K aneTuiaeHaM. [1oaBMXKHOCTh aroma BOAOpOAa (KUCIOTHBIE
cBoiicTBa ankuHOB). OkuciaeHue ankuHoB. Peakuust 3enuHckoro. IIpuMeHeHHe aneTHIEHOBBIX
yraesonopoaos. IlonusnHunanerar. Ilonydenune ankunoB. [losnydeHune anetuiieHa NMUPOIU30M
MeTaHa U KapOMAHBIM MeToJoM. JleMoHCTpauuu Mopaenu MosIeKynbl aleTuiaeHa U JPYTux
ankuHoB. [lomyueHue aneTuieHa W3 KapOuaa KaiblUs, O3HAKOMJIEHHE C (PU3MUECKUMH U
XUMHUYECKMMH CBOMCTBaMH alleTUJIEHA: PAaCTBOPUMOCTBIO B BOJIE, TOPEHUEM, B3aUMO/IEHCTBUEM
¢ OpomMHOH BOJOW, pacTBOpOM TIepMaHraHara kamus, coimsmMu wmeaun (I) u  cepeOpa.
JlaboparopHslii onbiT M3roToBineHne Mozeneit MoJeKyJl alKUHOB, UX U30MEPOB.

1.5. Apomarnueckue yriieBoJ10pOsl

I'omonormyecknii  psx  apeHoB. beH301 kak mpencraBUTENb apeHOB. PasButue
npeicTaBieHuid o crpoeHuH OeHzona. CoBpeMEHHBbIE MPEICTaBICHUS 00 SIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHuu Oenzonia. OOpa3oBaHHE apOMaTUYECKOW T-CHCTEMBI. [ omoJoru
OeH30Ma, HMX HOMEHKJIaTypa, obmas ¢opmyrna. Homenkiatypa [uis JAM3aMEIICHHBIX
MPOU3BOJIHBIX O€H30Ja: OpTo-, MeTa-, IMapa-pacHojokeHue 3amectuteneil. dusnueckue
CBOICTBa apeHOB.

XuMuyeckue cBolcTBa apeHoB. [Ipumepbl peakuuil AJIEKTPOPMIBHOTO 3aMEIIECHUs:
raJloTeHUPOBaHUs, AJIKUIMpoBaHusa (katanmzatopsl Ppunens—Kpadrca), HHUTpOBaHUS,
cynbdupoBanus. Peakmuu THAPUPOBAHUS W MPHUCOCTWHEHHs Xjopa K Oen3ony. OcoOeHHOCTH



XMMHYECKHX CBOMCTB IOMOJIOrOB OeH3o0a. B3aumHoe BiusiHHE aTOMOB Ha IIPUMEpE T'OMOJIOIOB
apeHoB. OpueHTanusi B peakuusx suekrpopmibHoro 3amemenus. Opuentantel I u Il pona.
[IpumeHenue u nosyueHue apeHoB. [IpupoaHBIE MCTOUHMKU apOMATHUYECKUX YIJIEBOAOPO/IOB.
Apomaru3anus aJKaHOB M IMKJIOAJIKAaHOB. AJNKWIMpoBaHue OeHzona. JlemoHcTpammu
[lapocrepxkHeBble 1 00BEMHBIE MOJIEIM MOJIEKYJ O€H30J1a M ero roMoJioroB. Pasznenenue cmecu
OeH301—BOJ]a C TOMONIBIO JIEIUTEIbHON BOpPOHKHU. PactBopsiomias crnocoOHOCTh OeH3oiia
(9KCTpaKLMs OPraHUYECKUX U HEOPraHMYECKUX BEIIEeCTB OSH30JI0M M3 BOAHOIO pacTBopa ioja,
KpacuTeseil; pacTBOpeHHE B OEH30J1€ BEIIECTB, TPYAHOPACTBOPUMBIX B BOJE (Cepbl, OCH30MHON
kucnotsl). ['opernne Genzona. OTHomeHue OeH3oia K OpOMHON BOjE, pacTBOpPY NepMaHraHara
kanus. [Tonmyyenne HutpoOen3ona. O3HakoMiIeHHE ¢ (PU3MUYECKUMH CBOMCTBAMHU apOMAaTHYECKUX
YIJIEBOAOPOAOB €  MCIOJIb30BaHMEM  pacTBoputrenss  «ConbBeHT».  M3rotoBineHue
UCTOJNB30BaHUE TpocTeimero mpubopa s xpomarorpaduu. [lomyuenne  Oenzona
JekapOokcuiapoBanueM OeH30iHoM kucnotel. [lomydeHue u paccioeHue 3Mysbcuu OeH3ola ¢
Bos10i. OTHOIIEHUE OeH3051a K OPOMHOM BOJIE U pacCTBOPY IepMaHraHaTa Kajus.

1.6. IIpupoaHble HCTOYHUKY YIIIEBOJAOPOIOB

HedTts. Haxoxaenue B mpupome, coctaB ©  (U3MYECKHE CBoiicTBa HedTH.
TomnmBHORHepreTuueckoe  3HaueHue Hedtu. [IpombinuieHHass nepepaboTka — HeQTH.
Pextudukanus HedhTH, OCHOBHBIC (QpakUWU €€ pa3lelieHus, WX HCIOJb30BaHWE. Bropuunas
nepepaboTtka HedrenpoaykToB. PekTudukanus Ma3yta npu yMEHbIICHHOM JaBieHuu. Kpekunr
HepTenpoaykToB. Pasnnunbie BUibl KpekuHra, padotsl B.I'.IllyxoBa. M3omepu3zanus ankaHoB.
AJNKWINpOBaHUE HENpPEIeNbHbIX YIIeBoaopoJoB. Pucdopmunr nedrenpoaykros. KauectBo
aBTOMOOMJIBHOTO ToruuBa. OKTaHOBOe umucio. [IpuponHbBId W TONYTHBIA HE(PTSIHOW Tra3bl.
CpaBHeHue cocraBa IPUPOAHOIO M IOIYTHOI'O Ta30B, MX IPAKTHYECKOE HCIIOIb30BaHUE.
KameHnHbiii yronb. OCHOBHBbIE HalpaBiI€HMs HCIIOJIb30BaHUS KaMeHHoro yris. KokcoBaHue
KaMEHHOTO YTJIs, Ba)KHEHIIME NPOAYKTHI ITOr0 IIpoLEecca: KOKC, KaMEHHOYTOJIbHas CMOJIA,
HajzcMmonbHas Boaa. CoenuHEHUs, BbAENSEMblE U3 KaMEHHOYTOJIbHOM cMoubl. [IpomayKTsl,
NoJydaeMble U3 HaJCMOJBHOM BOJBI. ODKOJOTMUYECKHE acCHeKThl 00bIuM, MepepaloTKu U
UCIIOJIb30BaHusl roprounx uckomnaembix. Jlemonctpauun Komnekumst «IIpupoaHble MCTOUYHUKU
yrieBoaopoaoB». CpaBHEHHE MHpPOIECCOB ropeHuss HedTH W mpupojHoro rasza. OOpazoBaHMe
He(TSHOM MJIEHKH Ha MOBEPXHOCTH BOIbl. KaTanuTudyeckuii KpeKuHT rnapadunHa (M KepoCHHA).
JlaGopatopHble omnbIThl OmnpeneneHre Haluuus HeNpeleNbHbIX YIJIEeBOJOPOJOB B OEH3UMHE U
KepocHuHe. PacTBOpHUMOCTh paziuyHbIX HEPTENpoAYKTOB (O€H3MHA, KEPOCHHA, JHU3EJIbHOTO
TOIJINBA, Ba3eIMHa, MapaduHa) Ipyr B Apyre.

1.7. 'uipokcunbHbIe COEAMHEHUS

Crpoenue u knaccudukanus cuupro. Knaccugukaius ciupToB 10 TUIY YIIIEBOJAOPOIHOTO
paaMKana, Yiuciy TUAPOKCUIBHBIX TPYIII U TUIY aTOMa YIJIepoja, CBSI3aHHOTO C TUAPOKCUIBHON
IpyNnol. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE T'MIPOKCUIBHOM Ipynnsl. BnusHue
CTpPOEHHUSI CIUPTOB Ha UX (U3HYECKHUE CBOWCTBA. MEXMOJEKyIsIpHas BOJOPOJHAS CBS3b.
['omonornyeckuii psiA NPENENbHBIX OJHOATOMHBIX CHUPTOB. M3omepus M HOMEHKIaTypa
aJIKaHOJIOB, MX o0mIas opmyna. XMMUUECKHE CBOMCTBA aIkaHOJIOB. PeakiimonHast crmocoOHOCTh
IIPEIENbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPTaHUYECKUX U
HEOpPraHMYEeCKUX CcoequHeHHH, coaepxamux OH-rpynmy: KHCIoT, OCHOBaHUN, aM(OTEPHBIX
coeuHEHUN (BoXbl, cnUpTOB). Peakiuu, MOATBEPKAAIOIINE KHUCIOTHBIE CBOMCTBA CIUPTOB.
Peakuuu 3amMenieHusi THMAPOKCHIBHOM Ipynmbl. MexMmomneKkynspHas JIeruaparanusi CHUpPTOB,
ycIoBHUS 00pa30BaHUs MPOCTHIX PUPoB. CroxHbIe 3(PUPbl HEOPTAHUUECKUX U OPraHMYECKUX
KHUCIIOT, peakuuu srepudukanuu. OKUCIEHHE U OKUCIMTEIbHOE JETHIPUPOBAaHUE CIIUPTOB.
Crioco6b!I monydeHus: cnupToB. I'naponu3 rajoreHaakaHoB. ['Haparanus aJkeHOB, YCIOBUS €€
npoBefeHus. BoccraHoBieHHe KapOOHMIIBHBIX coequHeHuil. OTaenbHble MNpPeACTaBUTENN



aJKaHOJIOB. MeTaHo, €ro NPOMBIIUICHHOE IOJIyYeHHE W NPUMEHEHUE B IPOMBIIUICHHOCTH.
Buonornyeckoe neiicrBue meranona. Cnenuduyeckre crocoObl NOTYYEHUS 3TUIOBOTO CIHPTA.
®u3nonoruyeckoe AeCTBUE 3TaHoJa. MHOroatoMHsle cnupThl. M3oMepuss © HOMEHKJIATypa
OpeICTaBUTENICH JIByX- W TPEXaTOMHBIX CHUPTOB. OCOOCHHOCTH XWUMHUYECKHUX CBOWCTB
MHOTOaTOMHBIX CIIUPTOB, HMX KayeCTBEHHOe oOOHapyxkeHue. OTaenbHble MpeACTaBUTENN:
ATUJICHIJIUKONb, TJIMIEPUH, CIIOCOOBI WX TOJYYEHHUs, MPAKTUYeCKoe NpuMeHeHue. DeHoul.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue ¢eHona. B3zauMHoe BiIusSHUE apOMaTHYECKOTO
KOJIbLIA M THUIPOKCHIIBHOW Tpynmnbl. XHWMHYECKHE CBOHCTBa (eHonma Kak (yHKIHS ero
XUMHYECKOro cTpoeHus. bpomupoBanue ¢enona (kayecTBeHHas peakiusi), HUTPOBAHUE
(MMKpUHOBAsI KUCTIOTA, €€ CBOWMCTBA U puMeHeHue). O0pa3oBaHUE OKPAIICHHBIX KOMIUIEKCOB C
nonom Fe3+. Ilpumenenue denona. [lomyuenue ¢eHosa B MpOMBIIUICHHOCTH. JleMOHCTpanuu
Mogenu Monekyn coupToB M (eHOJOB. PacTBOPUMOCTH B BOJE aJIKAHOJIOB, ATHIICHIJIMKOJ,
runepuna, ¢penona. CpaBHEHHE CKOPOCTH B3aUMOJICHCTBHUS HATPUS C ATAHOJIOM, MPOMaHOJIOM-
2, 2-METUINPOMaHOIOM-2, TinuinepuHoM. llomydyenue OpomdTaHa W3 sTaHona. BwiTecHeHme
denona u3 ¢eHonATa HATpUs YroibHOM kucinoToil. Peakuus ¢enona ¢ dopmanabaeruaom.
KauectBeHHble peakiuu Ha (¢GeHoJ. 3aBUCHUMOCTH pPacTBOPUMOCTH (eHojla B BOJE OT
Temmneparypbl. B3aumoneiictBue ¢eHona ¢ pactBopoM Imenouyu. Pacrno3HaBaHue pacTBOpOB
deHonsATa Hatpus W KapOoHara HaTpusi (0apOOTa)Xk BBIIBIXAEMOTO BO3JyXa WJIHU JICHCTBUE
CWJIbHOM KHCIIOTHI). Pacrio3HaBaHue BOAHBIX pacTBOPOB (peHona u riuuuepuna. JlaboparopHbie
onbIThl Pektudukanus cmecn straHoa—aBoaa. OOHapyXeHHe BOJIBI B a3€0TPOITHONW CMECH BOJIBI U
stunoBoro cnupta. llpakTtuyeckue 3aHsATUA V3ydeHwe pacTBOPUMOCTH CIHPTOB B BOJIE.
OxucneHue CHupToOB pa3IM4YHOIO CTPOEHUS XPOMOBOM cmechbro. [lonmydeHue nMATUIIOBOTO
a¢upa. [lonydyenue rmunepara Meau.

1.8. Anpaeruansl U KETOHEI

['omonoruyeckue psiabl adbAeTUAOB M KeTOHOB. [IoHSATHE O KapOOHUIBHBIX COCTUHEHHSIX.
DNEKTPOHHOE CTpOEHHE KApOOHWJIBHOW Tpymnmbl. M3oMepuss U HOMEHKIATypa aibACTUIIOB U
keToHOB. Dusnueckue CBOWCTBA KapOOHUJIBHBIX COEOUHEHHH. XHMHUECKHe CBOHCTBA
albJACTUIIOB M KETOHOB. PeakimoHHas CHOCOOHOCTh KapOOHWIIBHBIX coenuHeHuid. Peaxiuun
OKUCJICHUsl aNbJETH/IOB, Kauye€CTBEHHBbIE pEaKIUMU Ha aJlpJeruaHyl0 rpymnmny. Peakuun
MOJIMKOHICHCAIINH: 00pa3oBaHue (HEHOTO0POPMATBACTHAHBIX cMOJI. [IpuMeHeHne U MoaydeHue
KapOOHWJIbHBIX cOeqUHEHHH. [I[puMeHeHne anbIeru/ioB U KETOHOB B OBITY U MPOMBIIIIIEHHOCTH.
Anpaeruapl U KeTOHbI B Ipupojne (3¢gupHbeie Macna, pepomonsl). [lomyuenne xkapOOHMIBHBIX
COCIMHEHUN OKHCIEHHEM CIHUPTOB, TUAPATALMEN aJKUHOB, OKUCJIEHUEM YIJIEBOJIOPOJIOB.
OtnenpHBIE IPEACTABUTENH aTBJETHIOB U KETOHOB, CIIEU(PUIECKHUE CTIOCOOBI UX MOJTyYeHUs U
cBoiictBa. Jlemonctpanuu [llapocTep:kHeBble U 0O0BEMHBIE MOJEIU MOJIEKYJ albJIETHIOB U
KeToHOB. IlomyuyeHne yKCyCHOTO anbJeruja, OKHCJIEHHME JTAaHOJIa XPOMOBOH CMECHIO.
KauecTBeHHBIE peakiiK Ha albJIerHAHYI0 Tpymy. JlabopatopHbie onbITel OKHUCIEHHE STaHOA B
ATaHaJIb PACKAJICHHOW METHOM IIPOBOJIOKOM.

[Tomyuenue deHomopopMabIErHIHOTO MoJduMepa. Pacmo3HaBaHue pacTBopa aneToHa U
dbopmanuna. Ilpaktnueckue 3aHsATHS V3ydeHHEe BOCCTAaHOBUTEIBHBIX CBOWCTB aJIbJICTHIOB:
peakiusi «cepeOpsHOro 3epkanay, BoccTaHoBieHue ruapokcuaa meau (II). BzaumonelictBue
dbopmanpieruaa ¢ THAPOCYIbGUTOM HATPHSL.

1.9. Kap6oHOBbIE KMCIIOTHI M UX IPOU3BOHbBIE

['omonornyeckuit psii OpeaeNbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [loHsTHE O
KapOOHOBBIX KHCIOTaX M UX Kiaccu(ukaius. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCUJIbHOM TIpynmnbl. ['omMonoruueckuii psii mpeneibHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, HX HOMEHKJAarypa M u30oMepusa. MeXMOIEKyIsIpHble BOJOPOIHBIE  CBS3U
KapOOKCUJIBHBIX TpYII, WX BiIMSHHE Ha (U3NYECKHe CBOWCTBA KAapOOHOBBIX KHUCIOT.



XHUMHYECKUE CBOMCTBA KapOOHOBBIX KUCIOT. Peakiiuu, WUTFOCTPUPYIONTHE KHCIOTHBIE CBOMCTBA
U UX CpaBHEHHE CO CBOMCTBAaMU HeOpraHuueckux KuciaoT. OOpa3oBaHHe (QYHKIIMOHAIBHBIX
MIPOU3BOJIHBIX KAPOOHOBBIX KUCIOT. Peakunu sTepudukanuu. AHTUIpHUIbI KapOOHOBBIX KUCIIOT,
UX ToixydeHHe U mnpuMmeHeHHe. CrocoObl TMOMydeHus KapOOHOBBIX KHCHIOT. OTAenbHbIE
MpeJCTaBUTENIM U UX 3HadueHue. OOmume crnocoObl MOMyYeHUs: OKUCIICHHE alKaHOB, aJKEHOB,
NEPBUYHBIX CIUPTOB, AJIbJETMJI0B. BaxHellue NpeacTaBUTENN KapOOHOBBIX KHCIOT, HX
Ouosjoruyeckas poiib, crHenu@uUeckue CcrnocoObl TMOMy4eHUs, CBOWCTBA M IMPUMEHEHUE
MYypPaBbUHOHM, YKCYCHOHM, NAJIBMUTHHOBOM M CTCApUHOBOM; aKPUJIOBOM M METaKpHWJIOBOM;
OJICMHOBOM, JIMHOJICBOM M JIMHOJICHOBOW; IIIaBEJICBOM; OCH30MHON KHUCIOT. CIIOXHBIE A(HUPHI.
CTpoeHHEe W HOMEHKJIATYpa CJIOXKHBIX I(UPOB, MEXKKIACCOBAS H30MEpHsl C KapOOHOBBIMHU
kuciaotaMu. CriocoObl MOTYyYeHUs CIOXKHBIX 3PUpoB. OOpaTUMOCTh peaklUy dTepUPUKAIUU U
dakTopsl, BIUAIOIMIME Ha CMemeHHe paBHOBecus. OOpa3oBaHUE CIOXKHBIX MOJUIPHPOB.
[Tonmustnnentepedranar. JlaBcaH Kak MpelCTaBUTENb CUHTETHUYECKUX BOJIOKOH. XHUMHUYECKUE
CBOWCTBA M NMpPUMEHEHHE CIOXKHBIX 3(hupoB. Kupel. XXupsl Kak cioxHbIe 3QHUPHI TIUIEPHHA.
KapOoHoBBIE KHCTOTHI, BXOASIINE B COCTAB KUPOB. 3aBUCUMOCTh KOHCUCTEHIIMU KUPOB OT UX
cocTtaBa. XMMHUYECKHE CBOMCTBA >KUPOB: TUIPOJIN3, OMBUIEHUE, TUApUpOBaHue. buonornyeckas
pOJIb KHUPOB, MX HCIOIB30BaHHWE B OBITY U MPOMBIILIEHHOCTH. Conu KapOOHOBBIX KHCIOT.
Mpeuta. CriocoObl TONMy4YeHUsI COJIEH: B3aUMOCHCTBHE KapOOHOBBIX KHCJIOT C METaJUIaMU,
OCHOBHBIMHM OKCHJAaMH, OCHOBAHHSIMH, COJSIMHU; IIEIOYHOH THUAPOJIU3 CIOXKHBIX 3(PUPOB.
XVWMHUYECKUE CBOWCTBA COJICH KapOOHOBBIX KHCIIOT: THIPOJIH3, PEaKIMd HOHHOTO OOMEHA.
Mpbuia, cynHoCTh MoOroLIEro aeuctBus. OTHOUIEHUE MbUIa K )KECTKOM Boje. CHHTETHYECKue
Mmortomue cpencrsa — CMC (metepreHThl), X MPEUMYIECTBA U HEIOCTaTKU. JleMoHcTpanuu
3HAaKOMCTBO € (PHU3MYECKMMH CBOMCTBAMHM BaKHEMIIMX KapOOHOBBIX KHCJIOT. Bosronka
OeH301HON KucnoThl. OTHOLIEHUE pa3IMYHbIX KapOOHOBBIX KUCIOT K Bojae. CpaBHenue pH
BOJHBIX PAcCTBOPOB YKCYCHOM M COJISIHOM KHCJIOT OJMHAKOBOW MoisipHOcTU. [lonmyuenue
IPUATHO MaXHYIIEro CI0XHOIro 3¢upa. OTHOLIEHHE CIMBOYHOrO, MO/ICOJHEYHOI0, MAIIMHHOTO
Macell ¥ MaprapuHa K OpoMHOH BoJie M pacTBOPY NepMaHraHaTa kKanus. JlabopaTopHbie OIBITHI
B3aumoneiicTBue pactBopa YKCYCHOM KHCJIOTBI C MarHueM, OKCHJOM IHUHKA, THAPOKCHAOM
xene3a (III), pactBopom kapOoHata kamusi U creaparta Kaimus. O3HakomiieHHE C oOpasnamu
CIOXHBIX 3(upoB. OTHOLIEHUE CIOXKHBIX 3PUPOB K BOJE M OPraHUYECKUM BEIECTBaM.
BeiBesieHre KHUPHOTO MSATHA C MOMOIIBIO CIOXHOTO 3¢upa. PacTBopuMoCTh KUPOB B BOJAE U
OpraHMYecKUX pacTBoputessx. CpaBHEHHE MOIOIIMX CBOMCTB xo3siicTBeHHOro Mbuia 1 CMC B
xectkolt Boe. [IpakTrueckue 3aHsaTHs PacTBOPUMOCTD pa3inuyHbIX KapOOHOBBIX KHUCIOT B BOJE.
B3aumoneiicTBue ykCyCHOM KHCIIOTH ¢ MeTaiiiamMu. [lonydeHne n30aMunoBoro 3¢upa yKCyCHOU
KHCIOThl. CpaBHEHHE CTENEHM HEHACBHIILIEHHOCTH TBEPAOTO M JKUIKOTO XHUpPOB. OMbLIEHHE
xupa. [lonydyeHne Mbula W H3y4eHHE €ro CBOWCTB: INEHOOOpa30BaHMs, peakUuil HOHHOIO
oOMeHa, TUAPOoIN3a, BhIACTIEHUS! CBOOOIHBIX KUPHBIX KUCIIOT.

1.10. YraeBonasl

[Tonsstue 060 yrneBojmax. Kmaccuduxanms yrieBonoB. MoHO-, IU- W TOJHCAXapHIBL,
MIPEACTABUTENN KakKIOW TPYyNIbl yriaeBOAOB. brosornueckas posib yriieBoJOB, UX 3HAYEHHE B
KU3HM 4YeJoBeka M obOmectBa. MoHocaxapuasl. CTpoeHHE U ONTHYECKas H30MepHs
MOHocaxapuaoB. Mx knaccudpukanus mo 4uciay aTOMOB yriepoja M MpUpojae KapOOHUIbHON
rpynnel. Popmynsl @umepa u Xeyopca Uis HM300paXeHUS MOJEKYIT MOHOCaXapHJIOB.
OtHeceHnne MoHocaxapuaoB K D- m L-pany. Baxnelimume npencraButenn MoHO3. ['nroko3a,
CTpOGHHE €€ MOJIeKylbl U (usnyeckue cBoicTBa. Tayromepus. XUMHUECKHE CBOWCTBA
[JIFOKO3BI: PeaklUM 10 albJEeTUAHON rpymme («cepeOpsHOro 3epkaiay, OKHCICHHE a30THOM
KHCIIOTOHM, TUAPUPOBAaHKE). Peakiuy IiOKO3bl KaK MHOTOATOMHOIO CIIMPTA: B3aUMOJEHCTBUE
I0K03bl ¢ ruapokcuaoM menu (II) mpu koMHaTHON TemmepaType U HarpeBaHuu. Pasnuunbie
TUIBI OpoXeHus (CIUpToBOE, MOJIOYHOKMCIOE). ['oko3a B mpupoje. buonorudeckas pois u
NpUMEHEHHEe TIIoK03bl. DpyKTO3a Kak H3oMep I0K03bl. CpaBHEHHE CTPOEHHUS MOJIEKYJbl U



XUMHUYECKHX CBOMCTB TIIOKO3bI U (pykTO3bl. DpyKTO3a B IpUpoOIe U ee OHOJIoruuecKas polib.
[TenTo3pl. Pubo3a m ne3okcupmb03a Kak MPENCTaBUTENN aibAoneHTo3. CTpoeHHe MOJIEKYIL
Hucaxapunpsl. Ctpoenue nucaxapuaoB. Crioco0 cowieHeHus 1UKIoB. BoccraHaBnuBaromue u
HEBOCCTAHABJIUBAIOLIME CBOICTBA AUCAaXapUI0B KaK CIEICTBUE COUIeHEeHUs 1uKiIa. CTpoeHue u
XUMHYECKHE CBOMCTBA caxapo3bl. TexHOIOrHYecKue OCHOBBI MPOU3BOACTBA caxaposbl. JIakTo3a
U MaibTo3a KaK H30Mephl caxaposbl. [lomucaxapuasl. OOmiee CTpOEHHE MOJIMCaXapUIOB.
CtpoeHue MOJIeKyJIbl KpaxMaia, aMuio3a U aMmuionekTuH. dusndeckue cBOMCTBa Kpaxmaina, ero
HaXOXXJCHHUE B MpHUpoJe U Ouonorudeckast posb. [ukoreH. XuMU4ecKue CBOWCTBA Kpaxmala.
CtpoeHue »>JIEMEHTapHOTO 3BEHA MEJUTIONIO3bl. BrusHue CTpoeHHs MNOJUMEpPHOM MLenu Ha
¢u3nueckue W XMMHYECKHE CBOMCTBAa MLEJUIIOJIO03bl. ['MAPONM3 LEIIIoNo3bl, 00pa3oBaHue
CIOXKHBIX 3(UPOB € HEOPraHWYECKUMHU M OpraHMYecKuMH Kuciotamu. llonsarue o0
UCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM LIeJNKe, BHUCKo3e. HaxoxkneHue B mnpupoie u
Ouosoruueckas poJib HesT0a03bl. CpaBHEHHE CBOMCTB KpaxMallia U IEeJUI0103bl. JleMoHcTpanuu
OO0pa3upl yrineBonoB U uzenuil u3 Hux. [lonydyeHue caxapara Kaiblys U BBIJECIEHUE Caxapo3bl
U3 pacTBopa caxapara Kaiblus. B3aumoneicTBue riroKo3bl ¢ (YKCHHCEPHHCTON KHCIOTOM.
OtHouieHue pacTBOpoB caxapo3bl U MaibTo3bl K Cu(OH)2 mpu HarpeBanuu. O3HaAKOMJIEHUE C
dbuznyecKkuMU CBOWCTBaMHU KpaxMmaia U ILeuirosio3bl. HabyxaHue 1emono3sl U Kpaxmalia B
Boze. llomydenuwe TtpuHHUTpaTa ueLION03bl. Kosuiekius BOJOKOH. JlaGopaTopHbi€ OIBITHI
OznakomieHne ¢ (U3NYECKUMHU CBOWCTBAMHU TJIIOKO3bl (alTe4Has YIaKOBKa, TaOJIETKH).
KucnoTHbI ruaposn3 caxapo3bl. 3HAKOMCTBO ¢ oOpasiamu moiucaxapuaoB. OOHapykeHUe
Kpaxmajia ¢ T[IOMOIIbI0O KAa4eCTBEHHON peakiuuu B Mene, xiebe, iorypre, Maprapuse,
MaKapOHHBIX W3JeNusX, Kpynax. [IpakTudeckuwe 3aHaTHs Peakmmsi «cepeOpsSHOTO 3epKaiay
[II0KO3b1. B3anMoaelictBre rimoko3sl ¢ ruapokcuiom meau (1) mpu paznuuHbIx TemmepaTypax.
JelicTBue aMMHUayHOTO pacTBOpa OKcHaa cepebpa Ha caxapoly. OOHapyKeHUE JIaKTO3bl B
MoJoke. [leficTBue 1oja Ha Kpaxmal.

1.11. AMHMHBI, aMHHOKHCIOTEI, OEIKHU

Knaccudukanus u uzomepus amuHoB. [lonartue o6 amuuax. IlepBuuHble, BTOpUUHBIE U
TpeTuuHble amuHbl. Kilaccuukanys aMHMHOB IO THUILY YIJIEBOJOPOIHOIO paguKkaia W YUCITY
aMUHOTPYII B  MoJyiekyie. [omomornyeckue psiapl MpeleNbHbIX —anudaTuyeckux u
apOMATHYECKUX aMUHOB, U30MEpUs M HOMEHKJIATypa. XMMHYECKHUE CBOMCTBA aMHUHOB. AMHHBI
Kak OPraHWYECKUE OCHOBAHHUs, MX CpPAaBHEHUME C aMMHAKOM M JPYTMMH HEOPraHUYECKUMHU
ocHOBaHUsIMU. CpaBHEHHE XMMHUYECKHX CBOWCTB anu(aTUYECKHMX M apoMaTHYECKUX AMHUHOB.
OOpazoBaHue aMu7oB. AHUIMHOBBIE KpacuTenu. [IoHATHE O CHUHTETHYECKUX BOJIOKHAX.
[Tonmamuasl ¥ MOIMAMUIHBIE CUHTETUYECKHE BOJIOKHA. [IpMMEHEHHME M MOJydeHHE aMUHOB.
[Tonyuenue amunoB. Pabotet H.H.3ununa. AMuHokuciotsl. [loHsTHE 00 aMHHOKHCIOTAX, UX
Kjaccupukanus U crpoeHue. OnTudeckas u3oMepusi o-aMUHOKUCIOT. HomeHkiarypa
aMUHOKMHCIIOT. /IBOMCTBEHHOCTb KHMCIIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ IPUYMHBIL.
bunonsipusie monbl. Peakuuu xonneHcanuu. IlentunnHas cBsizb. CHHTETHUECKHE BOJIOKHA!
KarnpoH, 3HaHT. Knaccudukamus BonokoH. [lomydeHne aMUHOKHUCIOT, WX TNPUMEHEHHE U
6uonorudeckas ¢pynkuus. benku. benku kak npupoaHsle noiumepsl. [lepBuunas, BTopuyHas,
TpeTUYHAsT W 4YETBEPTUYHAs CTPYKTYpbl OenkoB. DuOpWIUISIpHBIE W TIOOYIsSpHBIE OEIKU.
XUMHYEeCKUEe CBOMCTBa OEJIKOB: TOpPEHME, JeHATypalus, THIPOJIN3, KauyeCTBEHHbIE (I[BETHBIE)
peakuuu. buonoruueckue QyHKIMM OENKOB, MX 3HaueHHE. benku Kak KOMIIOHEHT IHIIH.
[IpobGnema OenkOBOTO TOJOMAHMS W MyTU ee pereHus. JlemoncTparuun Ou3nveckne CBOMCTBA
METUJIAMUHA: arperaTHoe COCTOSIHHE, LIBET, 3allaX, OTHOLICHHE K BOJAE. I OpeHre MeTuiaMuHa.
B3auMopeiicTBue aHWIMHA M METWJIaMUHA C BOJOM M Kuciaoramu. OKpanivMBaHWE TKaHEH
AHWIMHOBBIMH  KpacutensiMu. OOHapykeHue (YHKIMOHAIBHBIX TPYNI B  MOJEKYyJax
aMHHOKHCIIOT. HeWTpammzauuss 1mienoun  amMUHOKUCHIOTOW.  HelTpanuzamus — KUCIOTHI
aMHHOKHUCIIOTON. PacTBopeHne u ocaxiaeHue OenkoB. JlabGopaTopHble ombiThl M3roroBneHue
[IapOCTEP>KHEBBIX U 0OBEMHBIX MOJIeNIel H30MEPHBIX aMUHOB. PacTBopeHue OeIKOB B BOAE U UX



koarynsanus. OOHapyxeHue Oenka B KypHMHOM diilie M Moioke. IIpaktuueckue 3aHATHSA
OO0pazoBanue coneid aHunuHa. bpomupoBanue anunuHa. OOpa3zoBaHHME COJEH TNIMIIUHA.
[Tony4yenne menHOU conu rimnuHa. Jlenarypanus Oenka. LBeTHble peakiuu 6eIKoB.

1.12. Azotconepaiye reTepouuKiIndeckre coeiuHenus. HykienHoBble KUCIOThI

HyxneunoBble kucnotsl. HykiienHOBbIE KUCIOTHI KaK MPUpOAHbIE TonuMepbl. Hykneotuel,
ux crpoenue, npumepel. AT® u AJI®, ux B3auMMOIIpeBpalleHHE U POJib 3TOrO Ipoliecca B
npupoae. Ilonstue JHK m PHK. Crpoenue [IHK, ee mepBuuHasi u BTOpUYHAS CTPYKTypa.
Pabotet ®@.Kpuka u JI.Yorcona. KomiuieMeHTapHOCTh a30THUCTHIX OCHOBaHHWU. Perumkarus
JHK. Ocob6ennoctu crpoenuss PHK. Tunst PHK u ux Ouonorudeckue ¢ynkiuu. [ToHsitue o
TpouyHoM Kojae (komoHe). buocwHTe3 Oenka B JKMBOM KieTke. ['eHHas WHXXECHEpHs U
ouorexHonorus. TpaHcrennole (OpMBI pacTeHHH M KUBOTHBIX. JlemoHcTpauuu Mopenu
MOJIEKYJT BaXHEUIINX TETEPOLMKIIOB. KOJIEKIMs reTepOUUKINYECKUX COeqMHEeHn. JleicTBre
pacTBOpa NMUPUAMHA HA UHIMKATOp. B3aumoaelcTBue nupuanHa ¢ COJIIHOW KHucioTol. Monens
Monekyael JIHK, nemMoHcTpanus NOpUHIMIIA KOMIUIEMEHTAPHOCTH a30THUCTBIX OCHOBAHMIA.
OO0pa3upl MPOAYKTOB MHUTAHUS M3 TPAHCTEHHBIX (OpM pacTeHHil M KUBOTHBIX. JlekapcTBa u
npernapaThl, U3rOTOBJICHHBIE METOJJAMH T€HHOM MHXEHEepHH W OHoTexHoioruu. JlaboparopHsiit
omnbIT M3roTroBieHrne 00beMHBIX U MIAPOCTEPKHEBBIX MOJIENIEH a30TUCTHIX T€TEPOIIMKIIOB.

1.13. buonoruuecku axTtuBHBIE coenuHeHuss PepmeHThl. [loHsATHE O QepMeHTax Kak O
OMOJOTMYECKUX KaTanu3aTopax OenkoBoil mpupoibsl. OCOOEHHOCTH CTPOCHHUS U CBOWMCTB B
CpaBHEHHH C HEOpPTaHMYECKMMH Karanm3aropamu. Knaccubpukamus depmentoB. OcobeHHOCTH
CTPOCHHS M CBOWCTB (DEPMEHTOB: CEIEKTUBHOCTh U 3(P(EKTUBHOCTh. 3aBUCUMOCTb aKTUBHOCTHU
dbepmenToB ot Temmneparypsl U pH cpenpl. 3HaueHue pepMEeHTOB B OMOJIOTHU U TIPUMEHEHUE B
npoMbIlIeHHOCTH. Butamunsl. [lonstue o Buramuuax. Mx kmaccudukanus u o003HAUYEHUE.
Hopwma notpebiienus BuramuHoB. BogopactBopuMelie (Ha npumepe ButamuHoB C, rpynnsl B u
P) u xupopactBopumblie (Ha npumepe ButaMuHOB A, D u E). ABUTaMHHO3bI, TUIIEPBUTAMUHO3BI
Y TUIIOBUTAMUHO3BI, UX NpoduiakTuka. 'opMmonsl. [loHsiTHE O TOpMOHaX Kak OMOJIOTMYECKU
AKTUBHBIX BEUIECTBAX, BBINOJIHAIOMINUX DSHIOKPUHHYIO pPETYILSIIUI0 JKU3HEAEATEIbHOCTU
oprauu3moB.  Kilaccupukanus  TOpMOHOB:  CTEpOHWABI, IPOU3BOJHBIE  AMHUHOKHUCIOT,
HOJIUIENTHIHBIE U OeKOBbIe TOPMOHBI. OTAeNbHbIE NPEACTABUTENN: ICTPAINOI, TECTOCTEPOH,
UMHCYIMH, ajapeHanuH. JlekapcrBa. [loHsiTHEe O JekapcTBaXx Kak XUMHOTEPaneBTHUECKUX
npenapartax. KpaTtkue nucropnyeckue CBEICHHS O BOSHUKHOBEHHHM M Pa3BUTUU XMMHMOTEPAINU.
['pynmnbl nexapcTB: cynb@amuibl (CTPENTOLMI), aHTUOMOTHKU (MIEHULWIUINH), aHTUIIHPETUKU
(acmupuH), aHaANBreTUKU (AHAIBIMH). MeXaHu3M JEHCTBUS HEKOTOPHIX JIEKAPCTBEHHBIX
[IPenapaToB, CTPOEHUE MOJIEKYJI, IPOTHO3UPOBAHNE CBOICTB HAa OCHOBE aHaIM3a XMMHUYECKOTO
CTpoeHUsl. AHTHOMOTHKHM, MX KJaccH(UKalus IO CTPOEHUIO, THIy U CHEKTpYy JeHCTBHUS.
be3onacHele crocoObl NpuMeHeHUs, JeKapcTBeHHble (opmbl. [lemoncTpanuu CpaBHeHue
ckopoctu pasnoxenus H202 mnonx pelictBueMm ¢epMeHTa Karaia3bl M HEOPraHUYECKHUX
karanuzatopoB: KI, FeCl3, MnO2. OOpa3upl BUTaMHUHHBIX IpenaparoB. [lomuBUTaMUHBL.
Wnmoctpanun  poTtorpaduii >KUBOTHBIX C pa3iMYHBIMH (opMaMu aBUTaMHHO30B. Ilmakar c
U300paXeHUeM  CTPYKTYPHBIX  (GOpMya  3CTpaauoia,  TECTOCTEPOHA,  aJpeHalIMHA.
BsaumoneiictBue anpenanuna c¢ pactBopoM FeCl3. benkoBas mpuposa MHCyiIMHa (I[BETHas
peaxius Ha 6enku). [lnakatel wim kogorpaMmsl ¢ (opMysIaMy aMuja Cyab(aHUIOBOIN KUCIOTHI,
JUruApodoIreBo 1 J0KHON TUruaApodoIneBoi KUCIOT, OSH3WINEHUIIMIUINHA, TETPAUKINHA,
nedorakcuma, acnupuHa. JlaboparopHsie ombiThl McnpiTaHue pacTBOPUMOCTH aJpEHAIMHA B
BOJe M colstHOM kucinore. OOHapyXeHHE aclupuHa B TOTOBOM JIeKapCTBEHHOH (opme.
[TpakTnueckue 3ansatus OOHapyXeHHEe BUTaMUHA A B MojAcOoNHEYHOM Macie. OOHapyxeHHe
ButamuHa C B s6;10yHOM coke. OmpeneneHue BUTaMuHA D B prpIObeM XKHUpEe WIH KypHHOM
)kenTke. JleficTBue aMuiI03bl CIIOHBI Ha KpaxMail. JleficTBHe OeruaporeHa3bl Ha METHJIEHOBBIN
cunuil. JlelicTBue KaTaja3bl Ha IEPOKCUI BOAOpoAa. AHalN3 JIEKapCTBEHHBIX IPENaparos,



NPOU3BOAHBIX CAJMIMIOBOM KHUCIOTHL. AHAJIN3 JICKAPCTBEHHBIX INPENapaToB, MPOU3BOAHBIX II-
aMHHO(EHOA.

2. O01as 1 HeOpraHUYEeCKask XUMHUS
2.1. Xumust — Hayka 0 BellecTBax

CocraB BemecTBa. XUMHUECKHE dieMeHTHl. CrocoObl CYIIECTBOBAHHUA XHMHUYECKHX
3JIEMEHTOB: aTOMBI, NIPOCThIE M CIIOKHBIE BellecTBa. BeliecTBa MOCTOSHHOIO U MEPEMEHHOIO
cocTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTB. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO
ctpoeHus. CrocoObl OTOOpa)KE€HHsI MOJIEKYJ: MOJIEKYJISIpHbIE W CTPYKTYpHbIE (OPMYIIbI;
IapOCTEePKHEBbIE M MacITaOHbIe TpocTpaHcTBeHHbIe (CTioapTa—bpurieda) Mogenn MOJIeKyI.
N3mepenue BemecTBa. Macca aTOMOB M MOJIEKYl. ATOMHas eAMHUIA Macchl. OTHOCUTEIbHBIE
aTOMHasi U MOJIEKyJsipHass Macchl. KoiamuecTBo BemiecTBa M €QMHULBI €r0 M3MEPEHHs: MOJIb,
MMOJ1b, KMOJIb. Hucno ABoraapo. MoisipHas Macca. ArperatHble COCTOSIHHS BenlecTBa. TBepaoe
(kpucTaminyeckoe U aMop(HOE), JKUJIKOE M Tra3000pa3HOE arperaTHble COCTOSHUS BELIECTBA.
3akoH ABorajapo u ero cieiacTBus. MoJspHbII 00beM BEIECTB B ra3000pa3HOM COCTOSHHH.
OObenuHeHHBI ra3oBbld 3aKOH M ypaBHeHHe MenaeneeBa—Kuaneiipona. Cmecu BeIIECTB.
Paznuuus Mexy cMecsMH M XMMHYECKMMH COEIMHEHUsMH. MaccoBas M oObEMHas J10JIU
KOMITOHEHTOB cMecH. JleMoHcTpanuu OTMBITHI, WUTIOCTPUPYIOIIUE 3aKOH COXPAHEHHS MacChl
BemiecTB. HaGop Mozeneit aToMOB U MOJIEKYI.

Hekotopeie BemiectBa konmdecTBOM B 1 Momb. Mozens MoOJsipHOTO 00OBbeMa Ta30B.
[IpakTuyeckue 3aHATUS VI3roToBiIeHHE MOJENed MOJEKYl HEKOTOPBIX OpraHMYecKUX U
Heopranumueckux BemiecTB. OuucTKa BemecTB (GUIbTpPOBaAaHMEM M IUCTHILIANMEH. OdYmcTKa
BEILIECTB MEepPEeKpUCTAIUIM3ALUEH.

2.2. CTpoeHue aTroma

ATomM — cnokHasg 4dactuna. Jloka3zaTenbcTBa CIIOKHOCTH CTPOEHHUS aroMma: KaTOAHbIE U
pEHTreHOBCKUE J1yud, (GoTod(d(deKT, paauoaKTUBHOCTh, 3jekTponu3. [lmanerapHas mozenb
atoma D.Pezepdpopna. Ctpoenue aroma no H.bopy. CoBpemMeHHbIE IPEACTABICHHUS O CTPOCHUU
atoma. KopnyckynspHO-BOJHOBOH Jyanu3M dacTul] Mukpomupa. CoCTaB aTOMHOIO sJpa.
HyxnoHel: IpOTOHBI M HEUTPOHBI. M30TONBI M HYKIMABL. YCTOHYMBOCTB s€p. DJNEKTPOHHAs
o0osouka atoMoB. [loHsATHE 00 AJIEKTPOHHON OpOUTAM U 3JIEKTpOHHOM obnake. KBaHTOBBIE
qucia: rJ1aBHoe, opOuTalibHOE (MTOOOYHOE), MAarHUTHOE U CIIMHOBOE. Pacnipenienenue 3J1eKTpOHOB
[0 JHEPreTUYECKUM YpOBHSIM, MOJYPOBHSIM M OpOUTAISIM B COOTBETCTBUU C MPHUHIMIIOM
HauMeHblIeH sHepruu, npuHuunoM [laymu u npasunoM ['yHaa. DneKkTpoHHbIE KOHGHUTypanuu
aTOMOB XMMHYECKHMX AJIEMEHTOB. BajeHTHbIE BO3MOKHOCTH aTOMOB XHMHUYECKHX 3JIEMEHTOB.
DNeKTpOHHAs KIIacCU(PUKAIMSA XUMUYECKHUX JIIEMEHTOB: S-, P-, d-, f-anmementrl. JleMoHCTpariu
®oroapdexr. Moaenu opburtaneit paznauunHoil dopmbl. Jlaboparopusiii onbiT HaGmronenue
CIEKTPOB HCIYCKAHHWS M TOIVIOIIEHUS COEAUHEHMM XHMHUYECKHUX JJIEMEHTOB C IIOMOIIBIO
CIEKTPOCKOIA.

2.3. Ilepuonnueckuii 3akoH u Ilepuognueckas cHCTEMa XHUMHYECKHX SJIEMEHTOB
J[.1.MenneneeBa

OTkpbITHE TEepHOAMYECKOrO 3akoHa. Ilpeamochbulku: HakoruieHHe (HaKTOJIOTHYECKOTO
Marepuana, paboTsl MPEAINIECTBEHHUKOB (1.B.lebepeiinepa, A.D.1llankyprya,
Jlx.A Heronenaca, JIL.LIO.Meitepa), cpe3n xumukoB B Kapicpys, JIMYHOCTHBIE KauecTBa
A .MenpneneeBa. Otkpeitue J[.M.MenneneesiMm [lepuomuueckoro 3akona. llepmonnueckuit
3aKOH UM cTpoeHue aroma. M3ortombl. COBpEMEHHOE MOHATHE XHMHUYECKOIO DJIEMEHTA.
3akonomepHocth [.Mo3mu. CoBpemennas QopmymupoBka Ilepuomuueckoro 3akoHa.



Ilepuoauueckass cucteMa M CTpoeHHE aroMa. PU3MYECKHII CMBICT MOPSAIKOBOTO HOMEpPaA
AJIEMEHTOB, HOMEPOB Ipynnbl U mnepuoja. llepuonnueckoe M3MEHEHHE CBOMCTB DJIEMEHTOB:
paauyca aTroMa; SHEPrud HWOHU3ALMM; DJIEKTPOOTPULIATENBbHOCTH. IIpuumMHBI H3MEHEHUs
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B IPyNIax U MEPUOJAX, B TOM UYHCIIE
Oonpmmx U cBepxOonbinx. 3HaueHue I[lepuogunueckoro 3akona u Ilepuonnyeckoit cCUCTEMBbI
xuMuueckux 3yemMeHToB J.M.Menzaeneea mid pa3BUTHUS HAyKH M MOHUMAaHUS XUMUYECKOMN
KapTuHbl Mupa. JlemoHcTpanuu Paznuunble BapuaHThl Tabmuisl [leprognueckoit cucTeMbl
xumuyeckux anemeHToB J.M.Menneneea. OOpas3ibl MNpPOCTHIX BEIIECTB OKCHUJIOB U
ruapokcuaoB aemeHToB [II mepuona. JlaGoparopHsiii ombiT CpaBHEHHE CBOWCTB IPOCTHIX
BEILECTB, OKCUJ0B U THAPOKCUI0B ieMeHToB Il nepuona.

2.4. CtpoeHue BelecTBa

IlonsTHe O XWUMHYECKOW CBs3M. THIOBI XUMHUYECKHX CBS3CH: KOBaJCHTHAs, HWOHHAf,
MeTaJimdeckasi 1 BogopoaHas. KoBaneHTHast xumudeckas cBsi3b. J[Ba MexaHusma oOpazoBaHus
9TON CBSA3U: OOMEHHBIM U JOHOPHO-AaKUENTOPHbIH. OCHOBHBIE NapaMeTphbl 3TOTO THUIA CBSI3U:
JUTMHA, IPOYHOCTh, YTOJI CBSI3U WM BaJI€HTHBIM yroy. OCHOBHbIE CBOMCTBA KOBAJEHTHOM CBS3U:
HACHIIIEHHOCTh, MOJIIPU3YEMOCTh U MPOYHOCTh. DJIEKTPOOTPULATEIHLHOCTh M KJIACCH(UKAIIHS
KOBAJICHTHBIX CBSI3€M IO 3TOMY MpHU3HAKY: MOJISIPHAST M HENOJIApHAs KOBAJICHTHBIE CBSI3U.
[TonsipHOCTH CBSI3U U MOJSAPHOCTH MOJIEKYJBL. Crioco0 MepeKphIBaHMS AIIEKTPOHHBIX OpOHTaeit
U KiaccuuKkanus KOBAJICHTHBIX CBSI3€M MO 3TOMY MpPU3HAKY: G- U T-CBA3U. KpaTHocTh
KOBJICHTHBIX CBSI3€H M KiaccH(UKamus WX IO STOMY INPU3HAKY: OJWHApPHBIC, IBOWHEIC,
TPOIHBIE, MOJYTOpPHbIE. THUIBI KPUCTAUIMUECKUX PELIETOK y BEUIECTB C 3TUM THUIIOM CBSI3U:
aTOMHBIE M MOJIEKYJIsIpHble. DHU3NyecKHe CBOMCTBA BEIIECTB C 3TUMHU KPUCTAUIMYECKUMU
pemierkamMu. MoHHas xumuueckas cBsi3b. KpailHuil cilydail KOBaJIEHTHOM NOJIAPHOM CBSI3H.
MexanuzM 00pa3oBaHHMsI MOHHOH CBsI3U. VOHHBIE KpPUCTAJUIMYECKHE PEIIETKH M CBOMCTBa
BEIIECTB C TAKUMHU KpUcTaJIaMu. MeTtannudeckas XuMudeckas cBsizb. OcoObIil TUIT XUMHUECKON
CBSI3M, CYNIECTBYIOIIMIA B MeTaulaX M CIulaBax. Ee OTIMYMS M CXOJACTBO C KOBAJICHTHOM M
VMOHHOM CBA3sIMU. CBONMCTBA METAITIMYECKOHN CBA3H. MeTaln4eckie KpUCTANINYECKUE PELIETKH
M CBOMCTBA BEIIECTB C TAaKMMHU KpHCcTalamMu. BogoponHas xuMmuueckas CBs3b. MeXaHHM3M
oOpa3oBaHus Takoil cBs3u. Ee kimaccudukanus: MeXMOIEKYIIpHas U BHYTPUMOJEKYISApHas
BOJIOPOJHBIE CBSI3U. MOJNEKYJSIpHBIE KPHUCTAUIMYECKUE PEIIETKH JUIsi 3TOr0 TUNA CBSA3U.
®dusnuecKue CBOMCTBA BEUIECTB C BOJOPOJHOM CBsA3bI0. buonormyeckas ponb BOAOPOAHBIX
CBA3€ B OpraHuM3allMu CTPYKTyp OuononumepoB. EnuHas mpupoaa XUMHUYECKHUX CBSI3EH:
HaJIU4Me PA3IUYHbIX TUIIOB CBA3€U B OJHOM BELIECTBE, IIEPEXO0] OJHOIO TUIIA CBS3U B IPYrou U
.. KommnekcooOpazoBanue. IloHsTHE O KOMILJIEKCHBIX coeAMHEHHUsAX. KoopauHannoHHOE
YUCI0 KOMIUIeKcooOpa3oBaTens. BHyTpeHHss u BHemHss cdepa kommuiekcoB. HoMmeHkmaTypa
KOMIUIEKCHBIX coenuHeHuid. Mx 3Hadyenue. JlemoHcTpamuu Mopaenn MoOJEKyn pa3IMdHOU
apXUTEKTypbl. MoJienn U3 BO3AYIIHBIX LIAPOB MPOCTPAHCTBEHHOI'O PACIOJIOXKEHHS Sp-, SP2-,
sp3rulOpuaHbIX opOuTaNei. Moaenu KpUCTAUTMYECKUX PEIIETOK pa3IMdHOro Tuma. Monaenu
monekyn JJHK u Genka. JlabopaTopHsle onbiTel B3anmopaelcTBHE MHOTOATOMHBIX CHHPTOB C
denuHroBoii xuaKocTeio. KauecTBeHHble peakuuu Ha HOHbI Fe2+ u Fe3+.

2.5. ITonumepsl

Heoprannueckne mnonumepsl. [lomumepsl —  mpocTble  BemecTBa € aTOMHOU
KPUCTAJNTHYECKOM PEIIeTKOM: alIoTPOITHbIe BUAOU3MEHEHHs yriaepoa (aiamas, rpaduT, kKapOouH,
¢ymiepeH, B3aMMOCBSI3b TMOpUIN3alluu OpOUTaield y aTOMOB YIjiepoja ¢ IPOCTPaHCTBEHHBIM
CTPOCHUEM AJUIOTPOIHBIX MOJU(UKAIHIA); CeJeH U TeJLTyp Leno4YeyHoro crpoeHus. [lomumepst
— CIIOKHBIE BEIIECTBA C AaTOMHOW KPHCTAJUIMYECKOW pEIIeTKOW: KBapI, KpeMHe3eM
(TMOKCHUIHBIE COETUHEHUSI KPEMHHUS), KOPYH/ (OKCH aIFOMUHUS) M aJIFOMOCHIIMKATHI (IIOJIeBbIE
HITIATHI, CIF0Ja, KaoyunH). MuHepaisl U TopHble moponsl. Cepa rmactudeckas. MuHepaabHOE



BOJIOKHO — acOecT. 3Ha4eHHWE HEOPraHWYeCKUX MPUPOAHBIX MOJUMEPOB B (HOPMHUPOBAHUU
OJTHOW U3 T€0JIOTHYECKUX 0005104eK 3eminu — nutochepsl. Opranudeckue noauMepsl. CrocoOs!
UX TIOJIy4eHMs: PpeakUud NOJMMEpH3allMd U peakuuHu MoJMKOoHJAeHcauuu. CTpyKTypbl
MOJIMMEPOB: JINHEHHbIE, Pa3BETBICHHBIC U MPOCTPAaHCTBEHHBIE. CTPYKTYpUPOBAHHE TTOJIMMEPOB:
BYyJIKAaHU3ALUs Kay4yyKOB, AyOJieHHe O€JIKOB, OTBEP)KICHHUE MOJUKOHICHCALIMOHHBIX OJIMMEPOB.
Knaccudpukanuss mnonumepoB 1O  pa3nuyHbIM - npu3HakaMm. Jlemonctpammu —Kostekuuu
IUIaCTMACC, Kay4yKOB, BOJIOKOH, MUHEPAJIOB M FOPHBIX OpoJ. MuHepallbHOE BOJIOKHO — acOecT
— u wm3genus u3 Hero. Mogenu Mmonekyn Oenkos, /IHK, PHK. JlaGopaTopHble OIBITHI
O3HakomiieHHE ¢ o0pa3liaMH IUIacTMacC, BOJIOKOH, Kay4yKOB, MHHEPAJIOB U T'OPHBIX MOPOA.
[TpoBepka 1uiacTMacc Ha HMEKTPUYECKYIO MPOBOAMMOCTbD, TOPIOYECTh, OTHOIIEHUE K PacTBOpam
KHCJIOT, IIE€JI0YEd U OKUCIUTEIEH.

CpaBHEHHE CBOWCTB TEPMOPEAKTUBHBIX U TEPMOILUIACTUYHBIX Iu1acTMace. [lonydenue Hureit
U3 KallpOHOBOM MM J1aBcaHOBOM cMouibl. OOHapyKeHUe XJI0pa B OJIUMBUHUIXJIOPUIE.

2.6. lucniepcHbie CUCTEMBI

[TonsiTue o aucnepcHbIX cucremax. Kinaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOTO COCTOSIHUS JUCIIEPCHUOHHOM Cpeibl M AMCIepcHOU (a3pl, a Takke MO pazMepy Hx
yacTull. ['pyboaucriepcHble CUCTEMBI: 3MYJIbCUM U CYCIIEH3UH. TOHKOAMUCHEPCHBIE CUCTEMBI:
KOJUIOM/IHbIE (30JIM U TelM) U UCTUHHBIE (MOJEKYJSpHBIEC, MOJIEKYJISIPHO-UOHHBIE U HOHHBIE).
O¢pdexkr Tunpans. Koarymsauus B KOJUIOMAHBIX pacTBopax. CHHepe3suC B TreisxX. 3HaueHHE
JUCIIEPCHBIX CUCTEM B KMBOM M HEKHWBOW IPUPOAE M IPAKTHUYECKOW KU3HM YEJIOBEKA.
OMyJIbCHM M CYCHEH3UHM B CTPOMTENIBCTBE, NMUIIEBOM M MEIMLHMHCKON IPOMBIIIJIEHHOCTH,
KocMeTHKe. buonoruueckue, MEIMLUMHCKUE M TEXHOJOTMUYECKHE 30JIM. 3HAYeHHE TeJeil B
OpraHM3aluy >KMBOM MaTepuu. bronorudeckue, NUIEBbIC, MEAULIMHCKUE, KOCMETUYECKUE TEIIN.
Cunepe3uc kak (hakTop, ONPEAEIAIOIIMNA CPOK TOJHOCTH MPOAYKLHMHM HAa OCHOBE TIelleH.
CeepTbiBaHME KpPOBHM Kak OHMOJIOIMYECKHM cuHepe3uc, ero 3HaueHue. JleMoHcTpauuu Bunel
JUCIIEPCHBIX CHUCTEM M UX XapakTepHble Npu3Haku. IIpoxoxkaeHue myda cBeTa uepe3
KOJIJIOWJHbIE M UCTHHHBIE pacTBOpbl (3¢ ekt Tunmans). Jlabopatopusie ombiThl Ilomyuenue
cycneHsun cepbl U kaHugomu. IlomydeHne sMynabCHM PpacTHTENBHOTO Macia M OeH3oua.
[Tonydenue 3015 Kpaxmana. [lomyuenue 30514 cepbl U3 THOCYIb(hAaTa HATPUSI.

2.7. XuMH4ecKHe peakinu

Knaccugpukanuss XMMHYECKMX pEaKUMid B OpPraHMYECKOW M HEOPraHWYEeCKOH XHMHHU.
[TonsTe o xuMHUecKol peakuuu. Peaknuu, nayniye 6€3 M3MEHEHUS KaueCTBEHHOI'O COCTaBa
BEILECTB: AJUIOTPOINM3AlUsA M u3oMepu3auus. Peakuuu, uaymume ¢ HW3MEHEHHMEM COCTaBa
BEIIECTB: MO YMUCIY M XapaKTepy pearupymomux U o0pa3yroumxcs BeIIeCTB (pa3ioeHus,
COCJMHEHUs, 3aMelleHus, oOMeHa); MO H3MEHEHHMIO CTeleHell OKHUCIEHHs 3JIEMEHTOB
(OKMCITUTENbHO-BOCCTAHOBUTEIbHBIE M HEOKUCIUTEIbHO-BOCCTAHOBUTENbHBIE pEAKLUHU); IO
TerioBoMy 3¢ ¢ekTy (3K30- U 3HIOTEpMUYEcKHe); Mo ¢a3e (roMo- U TeTEpOreHHbIE); MO0
HampaBlieHUuI0  (oOpaTuMble M HEoOpaTUMble); 1O  HCIOJNb30BAaHHMIO  KaTajau3aTopa
(KaTanuTUYEeCKHMe M HEKaTaIMTUYECKHE); MO0 MEXaHM3My (paJuKalibHble, MOJEKYJSIpHbIE U
MOHHbIE). BEpoATHOCTh MPOTEKaHUsS XUMHUYECKUX peakiuil. BHyTpeHHss sHeprus, SHTaIbINUS.
TennoBoil »pdexT xumuueckux peakuuid. Tepmoxumuueckue ypaBHeHus. CraHmapTHas
SHTANBIUS peakiuii U oOpa3zoBanus BemecTB. 3akoH [.M.I'ecca m ero crmencTBus. DHTpomIusI.
Ckopocts xumnueckux peakuuid. I[lonstme o ckopoctu peakiuii. CKOpoCTp TIOoMO- U
FeTepOreHHON peaKkuu. JHEeprus akTUBaluuu. @akTOphl, BIUSIONIAE HA CKOPOCTh XMMHUYECKOMN
peakuuu. Ilpupoma pearupyrommx BemecTB. Temmeparypa (3akon  Baut—I odda).
Konnenrpanusa. Karanuzaropsl U KaTanu3: TOMO- U T€TEPOT€HHBbIN, X MEXaHU3Mbl. DepMEHTHI,
UX CpaBHEHUE C HEOPraHWYECKMMH KaTalu3aTOpaMH. 3aBUCHUMOCTb CKOPOCTH PEAKIHUM OT
MOBEPXHOCTU CONPUKOCHOBEHHUS pearupyromux BemecTB. OOpaTUMOCTh XMMHUYECKUX PEaKIIUM.



Xumuyeckoe paBHoBecue. [IoHATHE 0 XUMUYECKOM paBHOBECHH. PaBHOBECHbBIE KOHIICHTPAIMH.
JIMHAMHYHOCTh XMMHUYECKOTO paBHOBecHs. (DakTOpbl, BIUAIOLIME HA CMELICHHE PaBHOBECUS:
KOHIIEHTpauus, AaBieHue, remmneparypa (nmpunuui Jle [llarense). lemonctpauuu [IpeBpamienue
kpacHoro Qocdopa B Oemnblif; kuciopoaa B 030H. Mojenu Oyrana u m3oOyrana. [lomydenue
KHCIIOpOJIa U3 MEPOKCHIa BOJOPOa U BOABL; AeruapaTanus staHona. Llenouka npespamenuii P
— P205 — H3PO4; cBoiicTBa YKCYCHOUW KHCIOTHI; PEaKIMU, UAYIIHUE C 00pa30BaHUEM OCaIKa,
ra3a 4 BOJbI; CBOMCTBAa METAJIOB, OKUCJICHHME allbJerH]ia B KHUCIOTY U CIHPTA B AIbACTHUI.
Peakuuu ropenus; peakuuu 3HIOTEPMHYECKHE Ha IMPUMEPE PEaKLUU pPasyIoKeHUs (3TaHoia,
KaJTUHHOW CEeNMUTphl, OMXpoMara aMMOHHS) U SK30T€pPMHYECKHE Ha NpUMEpe peakiuil
coeauHeHus: (obecrBeunBaHUEe OpPOMHOM BOJBI M pPAcTBOpa MEpMaHTaHATa KajUsl STHUICHOM,
raiieHue U3BECTH U Jp.). B3auMonelicTBre IMHKA C pacCTBOpaMU COJITHOM U CEpHON KHUCIIOT MpU
pasHBIX TemIlepaTypax, Pa3sHbIX KOHLIEHTPALMSAX COJISHOM KHUCIIOTBI; Pa3jIoKEHHE NEPOKCHIA
KHCIIOpOoJia ¢ MOMOIIbI0 okcuaa mapranna (IV), karanasel cbIporo Msica U ChIporo Kaproders.
B3aumoneiicTBue IMHKA pPA3IMYHOW IOBEPXHOCTU (TOPOIIKA, MBLIM, TPAHYJ) C KUCIOTOM.
Mogens «kumsimero ciosi». CMmelnieHue paBHoBecuss B cucrteme: Fe3+ + 3 CNS— «——
Fe(CNS)3; owmbUIeHHE  KHPOB, pPEAKIUH  ATepu(UKANHUHA. 3aBUCUMOCTH  CTEIICHHU
AIEKTPOIUTUYECKON TMCCOLMALINN YKCYCHOM KUCIOTHI OT pa3baBnenus. CpaBHeHue cBoiicts 0,1
H pactBOpoB cepHON M CEpPHUCTOW KHUCIOT; MYPABBMHOM M YKCYCHOW KHCIIOT; TMAPOKCHIIOB
autus, Hatpus u kamua. Jlaboparopubele ombiThl [lomyueHue Kucnopoja pasioKeHHEeM
nepoKcua BoAOpoa U (WiK) epMaHraHaTa kaiaus. Peakuuu, uaymue ¢ oOpa3oBaHHUEM OCaJKa,
ra3a Wid BOJbI AJI OPDraHUYECKUX U HEOPTaHUUECKUX KUCIIOT.

2.8. PacTBOpBI

[TonsstTue o pactBopax. PU3MKO-XMMHMUYECKas IIPUPOAA PACTBOPEHHMST M PAcTBOPOB.
B3aumoneiictBue pacTBOpuTENsl U PacTBOPEHHOIO BellecTBa. PacTBOPUMOCTH BEILECTB.
Crioco0Obl BbIpa)ke€HHsI KOHLIEHTpPAILMM PacTBOPOB: MaccoBas J0JI PacTBOPEHHOI'O BElIECTBA
(mpoueHTHAas1), MoJisipHasi. Teopus 3IEKTPOIUTUYECKON Aucconuanii. MexaHusM Auccoluaiu
BEUIECTB C DPA3NIMYHBIMH TUIIAMH XUMHUYECKUX CBA3€H. BKmag pycCKuMX ydeHBIX B pa3BUTHE
MPEACTABICHUN 00 SIEKTPOJUTUYECKOW gucconuanuu. OCHOBHBIC TIOJIOKEHUSI TEOpUHU
ANIEKTPOIUTHYECKOM nuccormanuu. CTeneHpb MEeKTPOIMTHYECKO aucconuanuy U (GakTopsl ee
3aBucUMOCTU. CuilbHBIE U CpeAHHME DSIeKTpPoiauThl. Jlucconumanuss Bojabl. BomopomHsiit
nokasarenb. CpeJja BOJHBIX PacTBOPOB AJIEKTPOIUTOB. Peakiuu oOMeHa B BOJHBIX pacTBOpax
aneKkTposnnuToB. ['aponu3 kak oOMeHHBIN mpouecc. HeoOpaTumblil THAPONIN3 OPraHUYECKUX U
HEOPraHMYECKUX COEIMHEHUN M €ro 3HAUYEHUE B IPAKTHUYECKON [EATEIBHOCTH 4YEJIOBEKA.
OO6patumslii ruaponus coieil. Ctynenvarsiil rugponus. [IpakTuueckoe npruMeHeHne THAPOIIN3a.
['maponu3 opraHuyeckux BelecTB (OeNKOB, )KUPOB, YIIIEBOAOB, NOIHMHYKIEOTHI0B, ATD) u ero
Ouojoruueckoe M IMpakTudyeckoe 3HaueHue. OwmblieHHe >kupoB. Peaknus sTepudukanuu.
JemoncTpauun CpaBHEHHME DJIEKTPONPOBOJHOCTH PAacTBOPOB JJIEKTPOIUTOB. (CMelleHne
PaBHOBECHS JUCCOLIMALMU CIA0bIX KUCIOT. MIHAMKATOphl U M3MEHEHUE WX OKPAcKd B pPa3HbIX
cpenax. CepHOKUCHBIM M (EepMEHTATUBHBIM THUAPOIU3 YIIIEeBOAOB. I'maponus kapOOHATOB,
Cynp(}aToOB M CHIMKATOB HIENIOYHBIX MeTaJlIoB; HUTpaTtoB cBuHIA (II) wnm nunka, xmopuna
amMmoHus. JlaGopaTtopHblii  ombIT  XapakTep JIUCCOLMALIMM  Pa3IMYHBIX  THUAPOKCHJIOB.
[TpakTrueckoe 3ansTue [IpuroroBieHne pacTBOPOB pa3IMUHbIX BUOB KOHLIEHTPALIUH.

2.9. OKHMCIINTENBEHO-BOCCTAHOBUTENBHBIE PEAKIIUH. DIIEKTPOXUMHUYECKHE MTPOLIECCHI

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. BoccraHoBurenu u
okuciuteny. OKHCIEHHWE W BOCCTAHOBJIEHHME. BaxHeilllne OKHCINTENM U BOCCTaHOBUTEIIU.
BoccranoButenbHble CBOWCTBA METAUIOB — MPOCTHIX BemlecTB. OKHUCITUTENbHbIE U
BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAUIOB — IIPOCTBIX BeHIeCTB. BoccTaHOBUTEIbHBIE
CBOICTBa BemIeCTB, OOpPa30BaHHBIX »JJEMEHTaMU B HM3IIEH (OTPULATENbHON) CTENeHu



okucineHus. OKHUCIUTENbHbIE CBOMCTBA BELIECTB, OOpPa30BAHHBIX JJIEMEHTaMH B BbICIIEH
(TTONOXUTENBHOM) cTeneH! OKHCcIeHUus. OKUCIUTENbHBIE U BOCCTAHOBUTENBbHBIE CBOMICTBA
BEIIECTB, OOpa30BaHHbIX 3JEMEHTAMH B  INPOMEXKYTOUYHBIX  CTEHEHSIX  OKHUCIIEHHS.
Knaccugukanuss OKHUCIUTETbHO-BOCCTAHOBUTENIFHBIX peakuuil. Peaknum MeXaToMHOTO U
MEXXMOJIEKYJIIPHOTO OKUCIICHUSA-BOCCTAHOBJICHMS. Peakiny BHYTPUMOJIEKYJIAPHOTO OKUCIICHHS-
BOCCTAHOBJIEHMsI. Peaknum caMOOKHCIEHUSI-CAMOBOCCTAHOBJIEHUS! (IMCIPONOPLIUOHUPOBAHUS).
MeToapl cOCTaBICHUS YPABHEHHMHM OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX peakuui. Merton
ANIEKTPOHHOTrO OanaHca. BnusHue cpenpl Ha NMPOTEKaHHE OKHUCIMTEIbHO-BOCCTAHOBUTEIHHBIX
mpoueccoB. XHMMHUYECKHE HCTOYHUKU TOKA. OJEKTPOJIHBIE NOTEHLMalbl. Psn craHaapTHBIX
IEKTPOJHBIX  IMOTEHUMAJIOB  (IEKTPOXMMHUYECKMH  psii  HANOPSDKEHUH — METalIOoB).
["anpBaHMYECKHE IEMEHTHI U IPUHLUIBI UX paboThl. CocTaBeHUE raJlbBAHUYECKUX 3JIEMEHTOB.
OOpa3oBaHue rajabBaHMYECKHUX Map MPU XUMUYECKUX Ipoleccax. ['albBaHUUYECKUE 3JIEMEHTHI,
IpUMEHSEMbIE B JKU3HU: CBUHIIOBAs aKKyMyJIATOpHas Oarapes, HUKeIb-KaJMHUEBBbIE Oarapew,
TOIUIMBHBIE 3JIEMEHTBI. DJIEKTPOJIU3 PACIUIaBOB U BOJAHBIX PACTBOPOB 3JEKTPOIUTOB. [Ipoueccsl,
IIPOUCXOAIINE HA KAaTOAE W aHOJC. YPAaBHEHUS DJIEKTPOXMMHYECKHUX ITPOLECCOB. DJIEKTPOJIN3
BOJHBIX pPAacTBOPOB C HWHEPTHBIMHM 3JEKTPOAAMU. OJEKTPOJIU3 BOJIHBIX PACTBOPOB C
pacTBOpUMBIMU 3jiekTpojgamu. [IpakTudeckoe mnpuMeHeHue 3rekTposnnsa. JleMoHcTpauuu
BoccranoBnenue nuxpomara kamus HUHKOM. BoccranoBienuwe oxcuaa meau (II) yriem u
BOZOPOAOM. BoccTaHoBiIeHME uXpomaTa Kajlus STHIOBBIM cIUPTOM. OKUCIUTEIbHBIE CBONCTBA
a30THOW KHUCIOThI. OKUCIUTENbHBIE CBOMCTBA AUXpoMara Kanus. ['albBaHUYECKUE 3JIEMEHTHI U
Oarapeiiku. DnekTponu3 pactBopa xjgopuaa meau (II). Jlaboparopusie onbiTel B3aumoseiicteue
METaUIOB € HEMETaulaMM, a TakkKe C pAacTBOpPAaMHU COJIEM M PacTBOPAMH KHUCIOT.
B3aumoneicTBue cepHO M @30THOM KHUCIIOT ¢ Mep0. OKHCIUTENIBHBIE CBOWCTBA IIEpMaHraHaTa
KaJIUs B pa3/InYHbIX CPEax.

2.10. Knaccuduxanms Bemects. [IpocTsie BemecTBa

Knaccudukanus Heopranuueckux semiecTB. [Ipoctbie u cioxHble BemecTBa. OKCUIBI, UX
knaccupukanus. ['uapokcuapl (OCHOBaHUS, KHCIOPOJICOAEp)KallMe KHUCIOThI, amM(OTepHbIe
ruapokcuabl). Kucnotsl, ux kinaccuduxanus. OcHoBanus, ux kinaccudukanus. Conu cpeanHue,
KHCIIbIE, OCHOOBHBIE M KOMIUIEKCHblE. Metamisl. IlonoxeHne MeTaloB B NEPHOAMYECKON
CUCTEME U OCOOEHHOCTH CTpPOEHHs uX aromoB. IIpocTeie BemiecTBa — MeETalIbl: CTPOEHHUE
KPHUCTAJJIOB U MeTaJUTMYecKast XuMHuecKkas cBsi3b. OOmue (huznyeckre cBOiicTBa METAJUIOB M X
BOCCTAHOBUTEJIbHBIE CBOWCTBA: B3aMMOJEHCTBHE C HEMeTaulaMH (KHUCIOPOJOM, rajloreHaMu,
CEpoH, a30TOM, BOJOPOAOM), BOJOM, KHCIOTaMH, pacTBOpaMHU COJIEH, OpPraHMYECKUMU
BEIIIECTBAMH (CIIUPTaMU, TajJoreHaJKaHaMmH, (PEeHOJIOM, KHUCIOoTamH), Iienodamu. OKCUAbI U
TUAPOKCUABl METAJUIOB. 3aBHCHUMOCTb CBOWCTB JTHUX COECIMHEHUN OT CTENEHEH OKHUCIIECHHUS
METaJIJIOB. 3HaU€HHE METAJIJIOB B IPUPOJIE U KU3HU oprann3moB. Kopposus metansnos. [lonarue
KOppo3uu. XUMUYecKas KOppo3usl. DIeKTpoxumudeckast Koppo3usi. CriocoObl 3aIIUThl METAJUIOB
oT Koppo3uu. O01mmue crnocoObl MoJydyeHus: MeTauioB. MeTtanisl B npupoje. Merautyprus u ee
BUJIBL: IUPO-, TUAPO- U IEKTPOMETAILIYPIUs. DJIEKTPOJIN3 PaCIUIaBOB U PaCTBOPOB COEIMHEHU N
METAJJIOB M ero mnpakTudeckoe 3HaueHue. Hemeramnbl. IlonoxkeHue HeMeTauioB B
[Tepuomuueckoil cucteme, OCOOCHHOCTH CTPOEHHST MX aTOMOB. JJEKTPOOTPULATEIBHOCTb.
brnaropoansie ra3zpl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJIAaTOPOJHBIX Ta30B U OCOOCHHOCTH HMX
XUMHUYECKHX M (U3MYecKux cBoiicTB. Hemeramnsl — mpoctele BemecTBa. VX aTomMHOe H
MOJIEKYJISIPHOE ~ CTpOeHHe MX. AJuioTponusi. XUMHYECKHE CBOMCTBA  HEMETaJUIOB.
OxucnuTenbHbIE  CBOMCTBAa:  B3aMMOAEWCTBME C  METaUlaMHM,  BOJOPOAOM,  MEHeEe

AIIEKTPOOTPHULIATETLHBIMU HeMeTallJIaMH, HEKOTOPBIMU CIIOKHBIMU BElIECTBaMHU.
BoccranoBuTenbHbIE CBOMCTBA HEMETAJUIOB B PEAKIMAX C (PTOPOM, KHUCIOPOJIOM, CIIOKHBIMU
BEIIECTBAMH — OKHUCJIUTEISIMU (a30THOM M CepHOl KuciaoramMmu U Ap.). JeMoHcTpanuu

Komnexnus «Knaccupukaius HeOpraHMuecKuX BeIecTB» U 00pa3iibl MPeCTaBUTENEH KIIACCOB.
Komnexnust «Knaccudukanysi opraHi4eckux BEIIECTB» M 00pasibl IPEACTaBUTENCH KIIACCOB.



Monenu KpucTaUIMYeCKUX pereTok MeTamioB. Koiekus MeTaioB ¢ pa3HbIMU (PU3NYECKUMU
cBoMcTBaMH. B3ammoneicTBue NTUTHS, HATPUS, MArHUS U KeJle3a C KUCIOPOAOM; IIEIOYHBIX
METAJIJIOB C BOJOW, CHUpTamMu, (PEHOIOM; IIMHKA C PacTBOpPAMHU COJSHOW M CEPHOW KHUCIOT;
HATpUs C CEpOM; alOMHUHHUA C HOJOM; JKejle3a ¢ pacTBOPOM MEIHOIO KyIOpoca; alllOMMHMSI C
pacTBopoM efkoro Hatpa. OKCHABI U THAPOKCUABI XpoMma. Koppo3us MeTaiioB B 3aBUCUMOCTH
OT YCJIOBUM. 3aluTa METAJUIOB OT KOPPO3UU: 00paslbl «HEPKABEEK», 3aLIUTHBIX MOKPBITHUM.
Komneknusa pya. DnaekTposu3 pacTBOpPOB cojie. Mojenu KpHCTaUIMYECKUX PElIeTOK iona,
anMaza, rpadura. Amrorponus ¢ocdopa, cepbl, kuciaopona. B3aumonelicTBue BOIOpOAA C
KHCJIOPOJIOM; CYPbMBI C XJIOPOM; HATPHsI C HO0M; XJIOpa C pacTBOPOM OpoMHUJIa Kajusl; XJIOPHOH
U CEpOBOJIOPOTHON BOJBI; OOeclBEYMBaHWE OpPOMHOW BOJBI 3TWJIIEHOM WM AalEeTHICHOM.
Jlaboparopubie onbITel O3HAKOMIIEHHE C 00pa3lamMu MpeICTaBUTENEH KI1acCOB HEOPTaHUYECKUX
BemecTB. O3HakoMJieHHE ¢ oOpa3namMH IpEACTaBUTENICH KJIACCOB OPraHMYECKUX BEIECTB.
O3nakomiieHue ¢ koswiekuued pyxa. Ilomydenue kucnopoga u ero cBoictBa. I[losmydyenue
BOZIOpOAA U €ro cBoicTBa. llomydeHue NIaCTUYECKOM CEpbl, XUMUYECKHE CBOMCTBA CEPBI.
B3auMopeiicTBHe METaJIOB C pacTBOpaMH KHCJIOT M cosieid. CBOMCTBa yIJisi: afcOpOIMOHHBIC,
BOCCTAaHOBUTENbHbIE. B3aumoneicTBue LMHKA WM aJOMUHUS C PACTBOPAMHU KHUCIOT U
nienoueit. OxpalnBaHue TIaMeHU KaTHOHAMHU HIEIOYHBIX U IIEeJI0YHO3EMENIbHBIX METAIIJIOB.

2.11. OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX M OPraHUYECKUX COCIMHEHUM

Bonopoansie coequnenuss HemetamuioB. [lonyueHne aMmMuaka u XJIOpOBOJIOPOAa CUHTE30M U
KocBeHHO. Dusnyeckue cBoiicTBa. OTHOIIEHUE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA. OKCHUIBI
U aHruApuabsl KapOOHOBBIX KuciaoT. HecomeoOpasymommue U coiieoOpa3yronye OKCHUIBI.
KucnotHbie okcuibl, X cBoricTBa. OCHOBOHBIC OKCHIBI, UX CBOHCTBA. AM(OTEPHBIC OKCHJIBI, HX
CBOMCTBA. 3aBUCHUMOCTb CBOWCTB OKCHJOB META/VIOB OT CTEHNEHU OKUCIEHUSA. AHTUIPUIbI
KapOOHOBBIX KHCJIOT KaK aHaJOrd KHUCJIOTHBIX OKCHJIOB. KHCIIOTBI OpraHudyecKkue U
HeopraHnyeckue. Kuciaorel B cBeTe TEOpPUHU 3JIEKTPOJIMTHUECKOW auccouuauuu. Kucnorel B
CBeTe MpOTONUTHYECKON Teopur. Kmaccudukaiuss opraHUYeCKUX W HEOPraHUYECKHX KHUCIIOT.
OOmue CcBOICTBa KHUCIOT: B3aMMOJICHCTBHE OPraHUYECKMX W HEOPTraHMYECKHUX KHUCIOT C
MeTaJuIaMH, OCHOOBHBIMH M aM(OTEPHBIMU OKCHJIAMH M TUIPOKCUIAMU, COJIIMH, 00Opa3oBaHue
CIOXHBIX 3PUPOB. OCOOEHHOCTH CBOWCTB KOHIEHTPUPOBAHHON CEPHON M a30THOW KHCIOT.
OcHoBaHusI opraHuyeckre u Heopranudeckue. OCHOBaHUS B CBETE TEOPHUH AJIECKTPOJIUTUUECKON
mucconuanuu. OCHOBaHHUS B CBETE MPOTONUTUYECKON Teopun. Kiaccudukanus opraHnyecKkux u
HEOPraHWYECKUX OCHOBAHMM. XMMHUYECKHE CBOMCTBA IIEJIOYEN M HEPACTBOPHUMBIX OCHOBAHUM.
CaolicTBa 0eCKHCIOPOJHBIX OCHOBAaHWH: aMMHMaka W aMHHOB. B3anMHOe BIMsSHHE aTOMOB B
MOJIEKYJIe aHUJIMHA. AM(OTEpHBIE OPraHUYECKHUE U HEOPTaHUUECKHE CoeTMHEeHUs. AMBOTEpHbIE
OCHOBaHHUSI B CBETE MPOTOIUTHYECKON Teopuu. AMGPOTEPHOCTh OKCHUAOB U THUIPOKCHUIIOB
MEePEXOIHBIX METAJUIOB: B3aUMOJIEHCTBHE ¢ KUcioTaMu U mienodamu. Conu. Knaccudukamnus u
XUMHUYECKHe cBoWcTBa cosieil. OcoOOEHHOCTH CBOWCTB COJIEM OPraHUYEeCKUX M HEOPraHUYEeCKUX
KHUCJIOT. ['eHeTnyeckasi CBsi3b MEXK]y KlacCaMU OPTraHWYECKUX M HEOPTaHHMYECKUX COCTUHEHUH.
[loHsiTHE O TEHETHMYECKON CBA3M M T€HETUYECKUX pPsAaX B HEOPraHMYECKONW M OpPraHuyecKou
xuMud. ['eHeTHUecKkue psapl MeTtaa (Ha mpuUMepe Kajbllds W JKelle3a), HeMmeTaiia (Cepbl U
KpEMHUS1), TIEPEXOIHOT0 dJeMeHTa (LIMHKa). ['eHeTudeckue psiibl U TEHEeTHYecKas CBS3b B
OpraHnveckord xumuu. EnuHCTBO Mupa BemiecTB. JlemoHcTpanuu KoJinekiuum KHCITOTHBIX,
OCHOBHBIX H aM(OTEepHBIX OKCHJIOB, JEMOHCTpalMs MX CBOWCTB. BsammoneiicTBue
KOHIICHTPUPOBAHHBIX A30THOM M CEPHOM KHUCJIOT, a TaKXe pa30aBICHHOW a30THOW KHCIOTHI C
Menblo. Peakius «cepeOpsHOTO 3epkana» s MYypaBbUHOH KHCIOTHL. B3ammoseicTBue
pacTBOpa THJAPOKCHIA HATpuUsi C KUCIOTHBIMU okcuaamu (okcugoMm  (dochopa (V)),
aMm(pOTepHBIMH  THAPOKCHAAMU (TUAPOKCUIOM IIMHKA). B3auMopelicTBue amMMmHaka C
XJIOPOBOJIOPOJIOM W BOJOW. AHAJIOTMYHO I METWJIaMHUHA. B3anmojeicTBue aMHHOKHUCIIOT C
Kucnotamu u menodamu. OcymiectBienue nepexonos: Ca — CaO — Ca3(PO4)2 — Ca(OH)2 P



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

JlaGopaTopubpie omnbiThl [lomyueHue W CBOMCTBa yriiekucioro raza. CBOWMCTBA COJISTHOM,
cepHOl (pa30aBlIEHHOW) M YKCYCHOM KHCIIOT. B3amMmojeicTBre THIPOKCHIA HATPHUS C COISIMHU
(cynedarom meau (II) u xmopumom ammonwust). Paznoxkenue ruapokcuna meau. [lomyuenue u
amQoTepHbIe CBOWCTBA TUApPOKCHIA amoMuHHs. [lomydeHue >KeCTKOW BOABI M W3yueHHE ee
CBOMCTB. YCTpaHEHHE BPEMEHHOM U TMOCTOSSHHOM ecTkocTu. [Ipaktuueckue 3aHATUSA
[TomyyeHnue XJ0pOBOAOPOJIa M COJISTHOM KHUCIOTHI, MX cBoiicTBa. [lonmyuenue ammuaka, e€ro
CBOIiCTBA.

2.12. XuMus 3j1€MEHTOB

S-Onementsl Bomopoa. JIBoiCTBEHHOE MOJIOKEHHE BOJOPOJia B MEPUOJAUYECKON CHCTEME.
M3otonbl Bomopona. Tsokenass Boma. OKUCHIHUTENbHBIE M BOCCTAHOBHUTENIbHBIE CBOMCTBA
BOZIOPOJA, €0 NOJydyeHUe U NpuMeHeHue. Poab Boropoaa B )KUBOM M HEXXUBOU Ipupoze. Bona.
Ponp Bompl  Kak  cpenooOpasyrollero  BeUIeCTBa  KJIETKU.  ODKOJIOTMYECKUE  ACIEKThI
BoJlononb30BaHusA. OnemeHThl [A-rpynmel. [llenounsie Metayuibl. OOIas XapakTepUCTHKA
IIEJIOYHBIX METAJUIOB HAa OCHOBaHUM MoyoxeHuss B [lepuoauueckoil cUCTEME 3JIEMEHTOB
JA.M.MengneneeBa u crpoeHus aromoB. [lomydenue, ¢uznueckue U XUMHYECKHE CBONCTBA
MIEJIOYHBIX METaJUIOB. KaTHOHBI MIETOYHBIX METAJUIOB KaK Ba)KHEWINas XUMHUYEcKas ¢popma ux
CYyILECTBOBAHMs, PErYJISITUBHAS POJb KaTUOHOB Kallusl M HaTpHs B XKUBOW Kierke. [Ipuponnsie
COCIMHEHUS HATpUs M Kalus, UX 3HadeHue. JneMmeHThl [[A-rpynmbl. O0mas xapakTepucThka
LIEJIOYHO3EMENBHBIX METAJUIOB U MAarHUs HAa OCHOBAaHUU N0JI0’keHUs B [lepuonnueckoii cucreme
anementoB JI.M.MenneneeBa u ctpoeHus aromMoB. Kambimii, ero moxydeHue, QpU3MUECKUE U
XUMHYECKHE CBOMCTBAa. BaxHeilline coequHEHWs KalbLUs, MX 3HA4CHHE M IPUMEHECHHE.
Kanpuii B npupoe, ero 6uoaoruyeckast poJib.

p-OneMeHTsl ANOMMHMHA. XapakTEpUCTUKA QJIIOMHHHS HAa OCHOBAaHMM IIOJIOKEHHUS B
ITepuonnueckoit cucreme snemeHtoB J[.M.MenneneeBa u crtpoenusi aroma. Ilomyuenue,
¢u3nyeckue M XMMHUYECKHE CBOMCTBA aMOMUHMA. BaxxHelinne cOEIUHEHUs AIIOMUHUS, MX
CBOIICTBa, 3HaUeHUe U npuMeHeHue. [IpupoaHbie coeMHEHNs aTIOMUHUS.

VYraoepon u kpemHuil. OOmas XapakTepUCTHKa Ha OCHOBaHMM UX TIOJOXKEHUS B
[Tepuonnueckoit cucreme J[.M.Menneneea u cTtpoeHusi aroma. I[IpocTeie BeliecTBa,
00pa3oBaHHbIE 3TUMH leMeHTaMu. OKCUABI U THUAPOKCHUIBI yIilepoAa U KpeMHUs. BaxxHeiimme
COJIM YroJIbHOM M KpeMHHMEBOW KucioT. CuUiMKaTHas NPOMBINUIEHHOCTh. [amorensl. OOmias
XapaKTepUCTHKA TaJOT€HOB HAa OCHOBAaHMM HX mojoxkeHus B Ilepuoanueckoil cucreme
anemeHToB J[.M1.MeHeneeBa u cTpoeHus: arToMOB. ['aJloreHsl — IPOCTHIE BELIECTBA: CTPOEHUE
MOJIEKYJI, XUMHYECKHE CBOWCTBA, IIOJyYE€HHWE U NpPHUMEHEHHEe. BaxHeilline coenuHeHus
raJOreHoB, UX CBOMCTBA, 3HAYCHUE U puMeHeHue. ['anorensl B npupoze. buonornueckas poib
rajJjoreHoB. XaJibkoreHsl. O01as XapakTepuCTHKa XaIbKOI€HOB HA OCHOBAHUU UX TOJIOKEHUS B
Ilepnonnueckon cucreme anemenToB [[.M.MenneneeBa u crpoeHuss aToMOB. XaJbKOT€HbI —
npoctele BemiecTBa. Auorponus. CTpoeHHE MOJIEKYNl aIOTPONHBIX MoAM(UKanMid M HX
cBoiictBa. [lomydyeHne M mNpuUMEHEHHE KHCIOpoJa M cepbl. XallbKOT€Hbl B MPUPOJE, HX
O6uonornyeckas poib. JiaeMeHTsl VA-rpymnmnbl. O0mas XxapakTepucTUKa 3JIEMEHTOB 3TOU TPYIIIBI
Ha OCHOBaHMM uX mnoyioxkeHus B Ilepmommueckoil cucteme snemeHtoB J[.M.Menneneea u
cTpoeHusi aroMoB. CTpoeHHE MOJIEKYJIbl a30Ta W aUIOTPOIHBIX Moaudukanuidi ¢gocdopa, ux
¢uznyeckue W XUMHUYECKHE CBOWCTBAa. BoaopoaHble coeIUHEHUS 3JIEMEHTOB VA-TpyHIIbL.
Oxcuzpl a3ota U (ocdopa, cooTBeTcTBYOmUE UM KUCIOTh. Conu 3tux Kucnor. CoiicTBa
KHCJIOPOJIHBIX COeIMHEHUN azoTa U ¢ocdopa, UX 3HAUEHUE U MpUMeHeHHue. A30T u (ocdop B
npupojie, uX Ouonorudeckas poib. OneMmeHThl [VA-rpymmel. OOmas XapakTepHCcTHKa
AJIEMEHTOB 3TOI IpyNIbl HA OCHOBAHUU HMX MoJiokeHus B Ilepuoanueckoil cucreme 371€eMEHTOB
J.11.MenneneeBa u CTpoeHUs1 aToMoOB. YIiiepoJ U ero amiorponus. CBOICTBa alJIOTPOIHBIX
Monudukanuil yriepona, Ux 3HaueHUE U mpuMeHeHHe. OKCHUIbl M THAPOKCHIABI yriepoaa



KpEeMHUS, UX XuMu4eckue cBoicTBa. COMM YroiabHOW M KPEMHHUEBBIX KUCJIOT, UX 3HAYEHHE U
npumMeHenue. [IpuponooOpasyromiast posib yriepoaa sl KUBOW M KPEMHHS Ui HEXHBOU
npuposl. d-OnemerTsl OcoOeHHOCTH cTpoeHus aToMoB d-3seMenToB (IB-VIIIB-rpymm). Menp,
[IUHK, XpOM, JKEJe30, MapraHell Kak IPOCThIE BEIIECTBA, WX (U3MUYECKUE U XHUMHYCCKUE
cBoiicTBa. HaxoxeHue 3TUX METaJIoB B IPUPOJIE, UX MoiydyeHue u 3Hayenue. Coenunenus d-
DJIEMEHTOB C PA3JIMYHBIMU CTETICHSIMH OKHUCIICHHUsS. XapaKTep OKCHUIOB U THUAPOKCUIOB ITHX
9JIEMEHTOB B 3aBHUCHUMOCTH OT CTeleHu OkuciaeHuss Mertamia. [lemoncrpanuun Komnekuuu
MPOCTBIX BEMIECTB, OOpa30BaHHBIX DJJIEMEHTAMH PAa3JIUYHBIX JJICKTPOHHBIX CEMEUCTB.
Konnexkuuu munepanoB u ropHbix nopol. [lonyuenue amioTponHsix MoaudUKaIuii KUCiIopoa,
cepbl, ochopa. Xumudeckre CBOHCTBA BOJOPOJA, KHUCIOPOIa, cephl, (ocdopa, rajloreHos,
yraepoaa. OKcuabl cepsbl, a30Ta, Yriepoja, kele3a, Mapraiiia, MeIu ¢ pa3IndyHbIMU CTETIEHIMU
OKHUCJICHUS, UX CBOWCTBA. | MIPOKCHIIBI CEphl, XpOMa, MapraHiia, jkeiue3a, MeIu, aTlOMUHUS U
[MHKA, X MOJIyueHHUEe M XUMHUYeckue cBoicTBa. JlabopaTtopHsle ombIThl M3ydyeHue CBOICTB
MPOCTBIX BELIECTB M COEAUMHEHHM S-3JIEMEHTOB. M3ydeHHE CBOMCTB NPOCTBIX BEIIECTB M
COEIMHEHUI p-371eMeHTOB. M3yueHrne CBOMCTB MPOCTHIX BEIIECTB U COCAMHEHUN d-3IIEMEHTOB.
[TpakTideckune 3aHsATHS [lomydeHWE THAPOKCHUIOB ATIOMHHHS W IIMHKA, HMCCIEAOBAHUE HUX
cBoiicts. [lonyueHue u uccneqoBaHne CBONCTB OKCHIIOB CEepHI, yriepoaa, ¢hocdopa.

2.13. XumMus B )KU3HU 00IIEeCTBA

XvUMHSA W TPOU3BOJACTBO. XUMHUYECKas MPOMBIIUIEHHOCTh U XUMHYECKHE TEXHOJOTHH.
CoIpbe sl XUMHUYECKOW MPOMBIIIIIEHHOCTU. Bo/ia B XMMUYECKON MPOMBIIITIEHHOCTH. DHEPrus
JUIsl XUMUYECKOTO MPOU3BOJICTBA. HayuHble MPUHIMIIBI XMMHYECKOTO MPOU3BOACTBA. 3alllUTa
OKpYXKarollled cpeibl U OXpaHa Tpyda HpH XMMHUYECKOM Npou3BoAcTBe. OCHOBHBIE CTaauU
XUMUYECKOro TMpou3BoAcTBAa. CpaBHEHHME MPOM3BOACTBA aMMUaKa M MeTaHojda. XHUMHUS B
CEJIbCKOM XO03siiicTBe. XMMU3allKs CEJIbCKOr0 XO035MCTBA U €€ HarpaBieHus. PacTeHus u nousa,
MOYBEHHBIM MOTJOMWAIONINN KOMIUIEKC. YJoOpeHus u ux Kiaccuduxanus. XUMHUYECKUE
CpEeJCTBA 3allUThl pacTeHu. OTpuLaTeabHbIE MTOCIEACTBUS MPUMEHEHHS IECTULIM0B U OopbOa
C HMMM. XUMHU3aLUSA JKUBOTHOBOJACTBA. XMMHA M 3KOJOrus. XHMHUYECKOE 3arpsi3HEHHE
okpyxkarotiei cpeapl. Oxpana ruapochepsl OT XUMHUYECKOTO 3arpsizHeHus. OXpaHa MOYBHI OT
XUMHYECKOro 3arpsisHeHus. OxpaHa aTMocdepbl 0T XUMHUECKOro 3arpsizHeHus. Oxpana ¢iaopsl
U (ayHbl OT XMMHUYECKOro 3arps3HEHMs. BHOTEXHOJOrus M TeHHas WHXKeHepus. XUMUs u
IIOBCE/IHEBHAs JKNU3Hb YenoBeka. JlomamHsas anteka. Moromue u ynctsamue cpeacrsa. Cpeacrsa
060pbOBI C OBITOBBIMU HAaCEKOMBIMU. Cpe/ICTBA JIMYHOW TMTHEHBl 1 KOCMETUKU. XUMHS U MUIIA.
MapKupoBKH yIaKOBOK IUIIEBBIX U THTMEHUUYECKUX MPOAYKTOB M YMEHUE UX YATATh. JKOJIOTHS
JKWIKIIA. XUMHST W TEeHEeTHMKa dYenoBeka. JlemoHcTpauumu Mopjenu Npou3BOACTBA CEPHOM
KUCIOTH U amMMuaka. Komutekuus ynoOpenuit u nectunoB. O6pasisl cpecTB ObITOBON XUMUU
U JIEKapCTBEHHBIX mpenaparoB. llpaktuueckue 3aHATUsS O3HAKOMJIEHHE C KOJUIJIEKIMEH
ynoOpeHuit u mnecturunoB. O3HakoMJeHHE C oOOpasllaMd CpeACTB OBITOBOM XHMHUH H
JIEKapCTBEHHBIX MPENapaToB.



TEMATHYECKOE IINTAHUPOBAHHME

[Tpu peanuszanyu coxepkaHus 00ME00pa3oBaTeIbHON yU4eOHOW TUCIIMIUTHHBI «XUMHSI»
B nipenenax ocBoeHus OITOIT CIIO na 6a3e OCHOBHOrO 00IIero oOpa3oBaHUS C MOTy4YECHUEM
cpennero obmiero oopaszoanus (ITIICC3) makcumanbHas ydeOHas Harpy3ka oOy4aroIuXcsl 1Mo
cnenuanbHocTAIM CIIO ectecTBeHHO-HAy4HOTO Tpodmiis, coctaBiseT — 284 wyaca, U3 HUX
aynutopHas (oOsi3arenbHas) yuyeOHas Harpy3ka oOywaromuxcs — 107 dacoB, BKIIOYas JCKIIUU
(ypoku) — 56 9acoB, mpakTU4YecKue 3aHATHS — 56 YacoB, JJabopaTOpHBIC 3aHATHS — 65 Yacos,
BHEAYJIUTOpHAs CaMOCTOsITeNbHAs paboTa cTyaeHToB — 107 gacos.

I[Ipoduiab npodeccnonabHOro 06pa3oBaHuA:
EcrecTBeHHO-HAYYHBIH
Coaep:xanue 00y4eHHst Cnennansaocts CIIO:
34.02.01 — CecTtpuHCKOE A€IIO0
AyAUTOpPHBbIE 3aHATHS
Jleknuu | mpakTHYecKHe | JaOOpaTOpH | MTOro
(ypoxn) 3aHATHA ble 3aHSATHS

Bsenenue 2 2
1. Oprannyeckasi XuMus 26 28 36 100
1.1. Ilpeamer opraHMuecKON XUMHUU. 2 2 2 6
Teopus cTpOCHUS OPraHUYECKUX
COCTUHEHUN
1.2. IlpenenbHbBIE YTICBOIOPOIBI 2 2 2 6
1.3. DTHIIEHOBEIE U JUEHOBEIE 2 2 4 8
YII€BOJOPOABI
1.4. AueTunaeHoBbIE YIIIEBOAOPOIbI 2 2 2 6
1.5. Apomarnueckue yrieBog0opOIbl 2 2 2 6
1.6. IIpupoaHble HCTOYHUKHN 2 2 2 6
YTJIEBOJIOPOJIOB
1.7. I'unpokcuiabHble COEUHEHUS 2 2 2 6
1.8. Anpaeruanl 1 KETOHBI 2 2 2 6
1.9. Kap6oHOBBIE KHCIIOTHI U UX 2 2 2 6
MIPOU3BOJIHBIE
1.10. YrieBoab! 2 2 4 8
1.11. AMUHBI, aMUHOKHCIIOTBI, OSITKH 2 2 4 8
1.12. A3oTconepxarue 2 2 4 8
TeTEPOIUKINYECKIE COSTUHEHHUS.
HyxknenHnoBbie KUCTOTHI
1.13. buonoruyecku akTUBHbBIE 2 4 4 10
COCTMHEHHUS
2. O0mas U HeOpPraHu4YecKasi XUMHS 28 28 29 85
2.1. XuMust — HayKa O BEIIeCTBAX 2 2 2 6




2.2. CtpoeHue aroMa

2.3. [lepuonuueckuii 3aKOH U
[Tepuoanueckas cucteMa XUMHUYECKUX
anemenToB JI. 1. MengeneeBa

2.4. CtpoeHue BellecTBa

2.5. Ilonmumepst

2.6. JlucnepcHble CUCTEMBI

2.7. XuMHUYECKUE PEAKLIUU

2.8. PacTBOpHI

2.9. OKUCIUTENBHO-
BOCCTAHOBUTCJILHEBIC peaKHI/II/I.
DICKTPOXMUMHYCCKHE TTPOIECCHI

Nl N N N NN
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2.10. Knaccudukanus BeIecTs.
IIpocThie BemecTBa

2.11. OcHOBHEIE KJIACCHI
HEOPraHUYECKUX U OPraHUYECKUX
COETUHEHUN

2.12. XuMHs 2JIEMEHTOB

2.13. Xumus B )KuU3HU 0011eCTBA

Hroro

BHeayz(nTopHaﬂ caMoCTOoATECJIbHAA pa60Ta

Hpomeofcymounaﬂ ammecmauus 6 ¢0pM€ IK3ameHa

Bcero
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XAPAKTEPUCTHUKA OCHOBHBIX BUAOB JEATEJIBHOCTH CTYJAEHTOB

Conep:xanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/J0B Y4€OHOM AeSITeJIbHOCTH
CTY/1€HTOB (HA YPOBHE Y4eOHBbIX JIeilicTBHil)

Baxuelinime xumMuueckue
OHATHS

YMeHue N1aBaTh OIpPENEIICHHE U ONEpUPOBATh CIEIYIOLIUMU
XUMHUYECKMMH TOHSTUSAMU: BEIIECTBO, XUMHUYECKUI AJIEMEHT,
aToOM, MOJIEKYJa, OTHOCUTEJIbHBIE aTOMHAs M MOJIEKYJspHas
Macchbl, HMOH, QUJIOTPOINHMs, H30TOINbI, XUMHUYECKas CBS3b,
JIEKTPOOTPULIATEILHOCTD, BAJIEHTHOCTh, CTENEHb OKHCIICHHUS,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBI 00BeM ra3000pa3HbIX
BEILECTB, BEIIECTBA MOJEKYJSIPHOTO W HEMOJEKYJISIPHOTO
CTPOCHHMSI,  pPacCTBOPBI,  DJIEKTPOJUT U  HEDIIEKTPOJIMUT,
AIIEKTPOJINTUYECKAS aucconuanys, OKHUCIIUTEIb U
BOCCTAHOBUTENb, OKUCJIEHHE U BOCCTAHOBJIEHHME, TEIUIOBOM
b (deKT peakuuu, CKOPOCTb XUMHUYECKOW pEakInH, KaTalus,
XUMHUYECKOE paBHOBecHE, YIIEPOIHBII CKEJIET,
(GyHKIMOHAJIbHAs TPYIa, U30MEpUsl, TOMOJIOTUS

CDOpMy.]'II/IpOBaHI/Ie 3aKOHOB COXpaHCHHA MaCCbl BCIICCTB H
IIOCTOAHCTBA COCTaBa BCIIICCTB.

YcranoBka MIPUYHUHHO-CIIECTBEHHON CBSI3U MEXITY
COAEp)KAaHUEM OTHX 3aKOHOB M HANMCAHUEM XUMHUYECKUX
dbopMyn U ypaBHEHUH. YCTaHOBKA BOJIIOIMOHHOW CYIIHOCTH
MEHICIICEBCKOM n COBPEMEHHOM (hopMyIHPOBOK
nepuoanyeckoro 3akona J[. 1. Menpaeneena.

OObsicHeHne ¢bu3nIecKoro CMBICIIa CUMBOJIUKH
MEPHOANYCCKON TaOMuIBpl XuMHUYeckux odnementoB J[. WM.
MenneneeBa (HOMEpPOB »dJeMEHTa, IepuoAa, TPYIIbI) U
YCTaHOBKA MPUYUHHO-CIIEICTBEHHON CBSI3M MEX]Yy CTPOCHHUEM
aToMa U 3aKOHOMEPHOCTSIMU U3MEHEHHUsI CBOMCTB AJIIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB B MEPUOIAX U TPYyIIIaX.

XapaKkTepuCTUKA AJIEMEHTOB MaJIbIX U OOJIBLIMX MEPUOJIOB I10
ux nonoxkeuuto B Ilepuonnueckon cucreme [1. 1. Menneneesa

OcHoBHEBIE 3aKOHBI
XUMHUH
OcHoBHbIE Teopuun
XUMUH

YcraHoBKa 3aBUCMMOCTH CBOMCTB XMMHMYECKHX BEIIECTB OT
CTPOCHMSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX DJIEMEHTOB.

XapaKTepI/ICTI/IKa BaXKHEUIIIUX THUIIOB XHMHUYECKHX CBI3EH M
OTHOCHUTEJIBHOCTH 3TOM TUIIOJIOTHH.

OOBACHEHNE 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS KPUCTAIUTMYECKHUX PEIIECTOK.

DopMyJIUpPOBKA OCHOBHBIX MOJOXKCHUH TEOpUHU
ANEKTPOJIUTUYECKON TUCCOUMAIMU U XapaKTEPUCTUKA B CBETE
9TOM TEOpPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COETUHEHUN.

@opMyJIMPOBKAa OCHOBHBIX MOJIOKEHHM TEOPUU XUMHYECKOIO
CTPOEHHUsI OPraHUYECKUX COECIAUHEHHUM M XapaKTEPUCTHKA B
CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COeTUHEHNN

Bakueiiniue Bemiectsa U
MaTepUalIbl

XapakTepucTuKa COCTaBa, CTPOEHMS, CBOMCTB, MOIY4YEHHS U
npuMeHeHns BaxHelmux wmetamuioB (IA wm II A rpymm,
IIOMUHUS, KeJe3a, a B €CTECTBEHHO-HAyyHOM mpoduie u
HEKOTOPBIX d-3JIEMEHTOB) U UX COEIMHEHUM.




XapakTepucTUKa COCTaBa, CTPOCHMs, CBOWCTB, IIOJIYy4YEHUS U
npuMme- HeHusi BakHeumux HemeramwioB (VIII A, VIIA, VIA
IpyIm, a Takxke a3ora U (ocdopa, yriepoga U KpeMHus,
BOJIOPOJIa) M HX COEAMHEHHWH. XapaKTepucTUKa COCTaBa,
CTPOCHHUsI, CBOMCTB, IIOJIy4CHUS U IPUMEHEHUS BAKHEUIINX
KJIACCOB YIJIEBOAOPOJOB (AJIKaHOB, IMKJIOAJIKAHOB, AJIKEHOB,
JIKMHOB, apEHOB) U UX HauboJiee 3HAYMMBbIX

B HApOJIHOXO035IICTBEHHOM TIaHe npeacTaBUTENeH.
AHajoru4Has XapakTEepUCTHUKAa BaXKHEMIIUX IpeacTaBUTENICH
JIPYTrUX KIJIACCOB OPraHMYECKUX COCTUHEHHWH: METaHOllA |
3TaHOJ]a, CIOXHBIX 3(UPOB, KHUPOB, MbLI, AaJbJIETHIOB
(bopManpaernoB W aneTanbleruaa), KETOHOB (aleToHa),
KapOOHOBBIX KHUCJIOT (YKCYCHOM KHCIOTBI, JUIsl €CTECTBEHHO-
HAYYHOTO TpoQWIs TMpencTaBUTe- JeW JPYrux KIaccoB
KHCJIOT), MOHOCaXapHuI0B (TmroK0361), JMcaxapuioB
(caxapo3bl), mosMcaxapuaoB (Kpaxmaja U IeJITI0I036I),

aHHJIMHA, AMHWHOKUCIJIOT, 6CJIKOB, HNCKYCCTBCHHBIX n
CUHTCTUYCCKHX BOJIOKOH, KaAY4YKOB, IJIACTMACC

XUMHUYECKUNA  A3BIK
CHUMBOJIMKA

u

Hcnons3oBanne B yueOHOW U mpodeccHOHAIbHOMI
JESTEIIbHOCTH XUMUYECKIX TEPMUHOB U CUMBOJIUKHU.

Ha3anue M3y4eHHBIX BEMIECTB 1O TPUBUAIBHOM WU
MEXKIYHApOAHON HOMEHKJIAType M OTPAKEHUE COCTAaBa ATUX
COCJIMHEHUH C MIOMOIIBI0 XUMHYECKUX (POPMYIIL.

OTpa)KCHI/Ie XUMHYCCKHX IIPOLHECCOB C IMOMOIIbIO ypaBHeHI/Iﬁ
XUMHNYCCKHX peaKHI/Iﬁ

XUMHUYECKUE PEAKIUN

OOvbsicHeHne CYIIHOCTH XUMHUYECKHUX IIPOLIECCOB.
Knaccudpukanus XUMHYECKHMX peakuuid 1O  pazIudyHbIM
[IPU3HAKaM: YHCIYy M COCTaBy IPOAYKTOB M PEarcHTOB,
TeroBoMy  3(dexTy, HampaBieHuto, (asze, HaIUUUIO
KaTajan3aTopa, U3MEHEHHUIO CTENEeHEHl OKUCIIEHHs 3JIEMEHTOB,
00pa3yromux BelecTBa.

YcraHnoBka IIPHU3HAKOB O6I_HCFO U pa3jiIMdHOTO B THUIIOJIOTHU
peaKuHﬁ JJIsA HeOpFaHH‘IeCKOﬁ u OpraHquCKOﬁ XHUMUU.

Knaccudunukanus BemecTB W IPOLECCOB C TOYKU 3pEHUS
OKHCIICHUSI-BOCCTAHOBJICHMS. CocraBnenue ypaBHEHUI
peakuuii ¢ MOMOIIbIO METO/Ia ATEKTPOHHOTr0 OaaHca.

OObsicHEHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakluu U
MOJIOKEHUST ~ XMMHUYECKOTO  pPABHOBECHS OT  Pa3IUYHBIX
¢bakTopoB

XuMUu4ecKuit BreimonHeHNe  XMMHYECKOTO  OKCIIEPUMEHTa B IOJHOM
IKCIIEPUMEHT COOTBETCTBUHU C MpaBUIaMH 0€30MTaCHOCTH.
HaGmronenme, ¢ukcamuss ©W  OnNuUcaHWe  PE3yJbTAaTOB
MIPOBEJICHHOTO YKCIIEPUMEHTA
Xumuueckas [IpoBeneHne  caMOCTOSTENBHOTO  TIOMCKA  XHUMHUYECKOMN
uHpopManus uH(pOpMAllMM C HUCIOJIB30BAHUEM PA3IMYHBIX HCTOYHHKOB

(Hay4IHO-TIOMYJISIPHBIX M3aHUN, KOMIBIOTEPHBIX 0a3 NaHHBIX,
pecypcoB UHTepHETA).

Vcronb30BaHue KOMITBIOTEPHBIX TEXHOJIOTUHN A1 00pabOTKU U
nepefayr XMMUYEeCKOH HMH(pOpMalMd U ee MpPEeACTaBICHUs B
pa3nn4HbIX hopmax




PacueTsl M0 XUMHUYECKUM YcranoBska 3aBUCUMOCTH MEXIY KaueCTBEHHOU u

bopmynam KOJIMYECTBEHHOH CTOPOHAMH XHMHYECKUX OOBEKTOB U
Y YpaBHEHUSIM [IpOLECCOB.
Pemenne pacueTHBIX 3a1a4 MO XUMHYECKHUM (Qopmyiam H
ypaBHEHHSIM
IIpodunbHoe U OOBbsicHEHME XMMMYECKMX  SBJICHMH, HNPOUCXOIAIIUX B
po¢eCCHOHATIBHO pUpo/e, OBITY U Ha IPOU3BOJICTBE.
3Ha9UMOC CONEPIKAHNE OnpeneneHre  BO3MOMKHOCTEH — NPOTEKaHUS  XMMHUYECKHUX

MPEBPALLIECHUI B PA3JIMYHBIX YCIOBUSIX.

CobutoieHne npaBuil SKOJIOTHYECKH TPaMOTHOTO MOBEICHUS B
OKpY:Kalolleu cpene.

OueHka BIMSHUS XUMHUYECKOTO 3arps3HEHUsI OKpYXarolleu
Cpe/ibl Ha OpraHU3M YE€JIOBEKa U JPYTHUE )KUBBIC OPTaHU3MBI.

CobutoieHue npaBui 0€30MacHOro O0palIeHs ¢ TOPIOYUMU U
TOKCHYHBIMU BEIIECTBAMU, JJAOOPATOPHBIM 000PYAOBAHUEM.
[ToaroToBka pacTBOPOB 33JaHHOW KOHIIEHTPALMK B OBITY U Ha
IIPOU3BO/JICTBE.

Kpurnueckas OIICHKA JIOCTOBEPHOCTHU XUMHUYECKON
nH(pOpMaIH, MOCTYNAONIEH U3 Pa3HbIX HCTOYHHUKOB

YYEBHO-METOAUYECKOE U MATEPHAJ/IBHO-TEXHUYECKOE
OBECIIEYEHMUE IMTPOT'PAMMBbI YYEBHOU JUCHUIIJIMHBI «XUMMUS»

OcBoeHue mnporpaMMbl Y4eOHON IUCHMIUIMHBI «XUMUS» TpeArnoyiaraeT Hajludue B
npodeccHOHaIbHOM  00pa3oBaTeIbHOM OpraHu3alid, peau3yroliel o00pa3oBaTeIbHYIO
nporpamMMmy cpegHero oOmiero oOpaszoBanust B npezaenax ocBoeHus OIIOIT CITO na Oaze
OCHOBHOTo o001mero obOpa3oBaHMs, KaOMHETa XUMHM C Jlaboparopueil M J1abOpaHTCKOM
KOMHATOM, B KOTOPOM UMEETCSI BO3MOXKHOCTh 00€CTIeYnTh CBOOOIHBIN focTyM B IHTEpHET BO
BpeMsl y4eOHOTI0 3aHATHUS U B IIEPUOJT BHEYUEOHOU JESITEIbHOCTH 00Yy4aroIInXCsl.

[Tomemenne  kaOuHeTa  JOJDKHO  yIOBIETBOPSATH  TpeOoBaHusM  CaHMTapHO-
snujieMHoIorndeckux npasui u HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIOBBIM  OOOpPYJOBAaHUEM, YKa3aHHbIM B HACTOSIIUX TpeOOBaHMUIX, B TOM 4HCIeE
CHeHaIn3UpOBaHHON y4eOHOM MeOenbl0 U CpeAcTBaMH OOy4YeHUSs, JAOCTATOYHBIMU JUIS
BBITNIOJTHEHUS TPEOOBAaHUH K YPOBHIO IOJArOTOBKU oOyuaromuxcsil.

B kaOunere nOKHO OBITH MYJIBTUMEIUHHOE OOOpPYIOBaHUE, TMOCPEICTBOM KOTOPOTO
YY4aCTHUKHM 00pa30BaTEIbHOIO Ipollecca MOTYT IMPOCMAaTpUBATh BU3YaJbHYIO MH(QOpPMAIUIO
10 XMMUH, CO3/1aBaTh MPE3EHTAllMH, BUIeOMaTeprabl U T. 1.

B cocTtaB yueOHO-METOIUYECKOIO0 M MaTepUaIbHO-TEXHUYECKOTO OCHAIeHMsI KaOuHeTa
XUMHH BXOJST:

e MHOTO(YHKIMOHAJIBHBIN KOMIUIEKC IPEnoiaBaTels;

e HaTypaJibHble 00BEKTHI, MOJIENH, TPUOOPHI U HAOOPHI AJIs1 TOCTAHOBKU
JIEMOHCTPALIMOHHOI'O ¥ YYEHUUECKOTI'0 DKCIIEPUMEHTA;

NeYaTHBIE U HKPAHHO-3BYKOBBIE CPE/ICTBA OOYUCHHUS;

CpEeJCTBA HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTUH;

PEaKTUBBI;

MEepPEeYHU OCHOBHOMW U JIONOJHUTENIbHOMN yueOHOM TuTepaTyphl;
BCIIOMOTaTelIbHOE 000PYJ0BaHUE U UHCTPYKIUY;

O6nOIMoTeYHbIN HOHI.

B 6ubnmoreunsiii GpoHI BXOIAT Y4eOHUKH M yuyeOHO-MeTonudeckue KoMruiekTsl (YMK),
PCKOMEHIOBAaHHBIC WJIM JIONMYIICHHBIC JUIS HWCIOJB30BaHUSA B  TPO(HECCHOHATBHBIX
00pa30BaTEeNbHBIX OPTaHU3AUAX, PEATU3YIOMUX 00Pa30BATEIBHYIO MPOTPaMMYy CPEITHEro
obmero o6Opazoanuss B mpeaenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETO




oOpazoBaHwUs.

bubnmoreunsiit  GoHx MokeT OBITh JONOTHEH XHWMHUYECKOW  SHIUKIIONEIUEH,
CIIPABOYHUKAMU, KHUTAMU I YTCHUSI [10 XUMUHU.

B mpomecce ocBoeHUs mporpaMMbl Y9€OHOW TUCIHUIUIMHBI «XUMUS» CTYICHTHI JOJKHBI
UMETh BO3MOKHOCTb JIOCTYIIA K JICKTPOHHBIM y4eOHBIM MaTeprajiaM 110 XHMHH, HMEIOITUMCS
B CBOOOJHOM JoCTyle B ceTH HHTepHET (JCKTPOHHBIM KHHUTAaM, NMPAKTHKyMaM, TeCTaM,
Martepuanam EI'D u ap.).

Aymutopust Ne 301 «Kabuner xumun» «YdeOHas ayAUTOPUS IS IPOBEICHUS 3aHIATUI BCEX
BUJIOB, TMPEAYCMOTPEHHBIX 00pa30oBaTeNIbHON MporpamMmoi (ypok, HpaKTHYEeCKOe 3aHATHE,
1a00paToOpHOE 3aHATHE, KOHCYJbTAlMs, JIEKIMs, CEMHUHap), B TOM YHUCJIE TPYIIOBBIX U
WHAUBUAYaAIbHBIX KOHCYJbTAIUI, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTallun
[TepedyeHb OCHOBHOTO 000OPYIOBAHHMS:

Pabouee mecto npemnonaBarens;
Cron yueHn4yeckuid 2-X MecTHbIN — 20 miIT.
Ckambs 2-x mecTtHast — 19 mr.
Jlocka MarHUTHO-MapKepHas — 1 1T.
Cron nucbMeHHbIN — 1 mT.
Moiika ¢ pakoBUHOM — 2 HIT.
BriTsokHOM ikad — 2 mT.
Cron nnst mpudopoB — 1 miT.
kad n1st XxpaHeHUs MOCYAbI M PEaKTUBOB — 2 IIIT.
Ceii¢ — 1 .
Huctuinarop — 1 mr.
Bonsiabie 6anu — 1 .
Nudopmanmonnslit ctena — 1 mr.
Anrteuka — 1 mrT.
Habop xuMuyeckoii mocyasl
Habop xuMuyeckux peakTuBOB
Kop3una ans Oymar — 1 .
[Mkad — 3 mr.
Konauuuonep — 1 mr.

Y4eOHo-HarsIIHbIe TOco0us
Jlaboparopus ob1eit XuMun
[TepeueHb OCHOBHOTO 00OPYAOBAHHUS:

Hocka menoBas — 1 mr.

Moiika — I mr.

Becbl — 1 mit.

Ceii — 1 mr.

BeitsxHOM mkad — 3 mT.

Huctumsitop — 1 .

Bognonarpesarens — 1 mr.

ITpunTep — 1 wir.

MuKkpockon cTepeoCKONMYEcKHUi - 1 mrT.
Cuctema TOHKOCIIONHOM XxpoMartorpaduu ¢ geHcutoMeTpoMm «JlenCkany - 1 .
pH-metrp PH-211 — 1 .

Bonsiaeie 6anu — 2 miT.

DNIEKTPUYECKHUE TUIUTKH - | 1T,

Jlnodpunwuas cymka FreeZone 2,5 - 1 .
Paguomerp nHecenexktuBHbIl Apryc-03 - 1 mT.
[Tynscmerp-nmrokemerp Apryc-07 - 1 mr.
Acnupatop [1Y-43/12 - 1 mr.

Hemmomep CMOI'-1M-01 — 1 .



N3mepurtens o61mei u mokanbHOM BuOpanuu nmopratuBHeI OkraBa -101BM - 1 mr.
[IymomMep-aHanu3aTop cuekrpa - 1 mr.

Bubpometp nopratuBHbiii OktaBa-110A - 1 mT.

Memanku marautabie [13-6110 - 1 mT.

Metreomerp MOC-200A - 1 miT.

Becst MWP-300 - 1 mir.

Habop xumMuyeckoi mocyasl

Habop xuMuueckux peakTuBOB

[Tepconanbupiii kKoMibioTep B coope (MornuTop NEC, cucremusiii 610k Credo KC 36, mbimb
3cdl S/N, kmaBmarypa Logitech) ¢ mogkmiouenmem k cetu «MHTepHET» M obOecredeHHEM
JIOCTYTIa B JIEKTPOHHYIO 00pa30BaTeIbHYIO Cpely OpraHu3aiuu - 1 mr.

[TepedeHp MpoOrpaMMHOTO OOECIICYCHHUS:
Kaspersky Endpoint Security mns 6usneca — Cranmaptasiii Russian Edition. 1500-2499 Node 1
year Educational Renewal Licence
OneparnronHast cuctema 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 IIpodeccrnonansusriii mmroc 2007.

PEKOMEHIAYEMAS JIMTEPATYPA
OcHogHble UCMOYHUKU:

1. AndunorenoBa, WM. B. Xwumus : yueOHUK ¥ MNPAKTUKYM IS CPETHETO
npodeccuonanbHoro odpaszosanus / M. B. Audpunorenosa, A. B. badbkos, B. A. [lonkos. — 2-¢
u3., uctp. u pon. — Mocksa : U3narensctBo FOpaiit, 2021. — 291 c¢. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-11719-6. — Texkcr : anektponnsbiit // ObC HOpaiit [calT]. —
URL: https://urait.ru/bcode/471677 .

2. Pocun, U. B. Xumusa. YueOHUK M 3aJa4HUK : JUIS CPEIHEro MpoQecCHOHAIBHOTO
obpazoBanust / U. B. Pocun, JI. [I. Tomuna, C. H. ComoBbeB. — MockBa : U3marenbcTBo
FOpaiir, 2021. — 420 c. — (IIpodeccronansnoe odpazosanue). — ISBN 978-5-9916-6011-2.
— Texkcr : anextponnsii / IbC HOpaiit [caiit]. — URL: https://urait.ru/bcode/469893 .

3. Cracph, H. ®. O6mas u Heopranudeckas xumus. CrpaBoyHUK : yuyeOHOEe mocoOue ams

cpennero mnpodeccuoHanbHoro obpazoBanus / H. ®. Crace. — 4-e u3n. — Mocksa :
NznarensctBo FOpaiit, 2021. — 92 c. — (IIpodeccuonansHoe odpazoBanue). — ISBN 978-5-
534-09179-3. —  Tekcr : omektponbii //  OBC  IOpaiitr  [caiiT]. —

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

4. Tynukun, E. 1. Xumusa. B 2 4. Yacte 1. O0mas u HeopraHuueckas XUMus : y4eOHUK
ISl cpeiHero npogeccuonansHoro oopazoanus / E. U. Tynukuna. — 2-¢ u3., UCp. U A0M. —
Mocksa : UznarensctBo FOpaiit, 2021. — 385 ¢. — (Ilpodeccuonansuoe oOpazoBanue). —
ISBN 978-5-534-02748-8. — Tekcr : onekrponsbii // OBbC IOpaiit [caiit]. —
URL: https://urait.ru/bcode/471601 .

5. Xumus : yueOHMK Ui cpegHero npodeccuonanbHoro oopasosanus / FO. A. JleGenes, I'.
H. ®anees, A. M. T'onmy6es, B. H. [llanoBan ; mox odmeit penaknueii I'. H. daneeBa. — 2-¢
u3a., mnepepad. um gmon. — MockBa : MzmarensctBo HOpaiit, 2021. — 431 c. —
(ITpodheccronansroe obpazoanne). — ISBN 978-5-9916-7723-3. — TekcT : 25eKTpOHHBIN //
3BC IOpaiit [caiit]. — URL: https://urait.ru/bcode/470929 .

ﬂOﬂOﬂHumeﬂbele UCMOYHUKU.

1. T'nmnka, H. JI. OGmas xumus B 2 T. Tom | : yueOHUK U1t cpeiHETo NMPodecCrOHAIBHOTO
obpazoBanus / H. JI. I'muaka ; mox penakmmeid B. A. Tlonkosa, A. B. babkosa. — 20-¢ u3j.,


https://urait.ru/bcode/471677
https://urait.ru/bcode/469893
https://urait.ru/bcode/470928
https://urait.ru/bcode/471601
https://urait.ru/bcode/470929

nepepad. u gon. — Mocksa : UznarensctBo HOpaiit, 2021. — 349 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-9916-9672-2. — Tekcr : anexrponnsiii / ObC FOpaiit [calfT]. —
URL: https://urait.ru/bcode/470016 .

2. T'muuka, H. JI. O6mas xumus B 2 T. Tom 2 : y4eOHUK 17151 CpeHETO MPOPECCHOHATBHOTO
obpazosanus / H. JI. I'munka ; mox penakumeit B. A. Ilonkosa, A. B. badbkosa. — 20-e m3s.,
nepepad. u gorn. — Mocksa : U3narensctBo HOpaiit, 2021. — 383 ¢. — (IlpodeccuonansHoe
obpazopanue). — ISBN 978-5-9916-9670-8. — Texkcr : anekrponnsiit // ObC FOpaiit [calT]. —
URL: https://urait.ru/bcode/470485 .

3. T'muuka, H. JI. O6mas xumus. 3agauu U yopaKHEeHUs : yueOHO-IIpaKTHYecKoe mocodue
i cpeaHero npodeccuonansHoro obpasoanus / H. JI. I'munka ; mox penmakuumeit B. A.
ITonkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : M3gatensctBo HOpaiit, 2020. — 236 ¢. —
(ITpodeccuonansuoe obpazosanue). — ISBN 978-5-534-09475-6. — TekcT : 3neKTpoHHBIN //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/451239 .

4. Hukwutuaa, H. I'. O0mas u Heopranudeckas XuMus B 2 4. HacTh 2. XUMUS SJIEMEHTOB :
YU4eOHUK U MPaKTHUKyM ISl cpefHero npodeccuonanbHoro oopazosanus / H. I'. Hukurtuna, B.
U. I'pebenpkoBa. — 2-¢ u3., iepepad. u qorn. — Mocksa : U3narenscrBo KOpaiit, 2021. — 322
c. — (ITpodeccumonanbuoe obOpazoBanme). — ISBN 978-5-534-03677-0. — Texker
anextpouHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/472749 .

5. Hwuxwuruna, H. I'. O6mas u Heopranuueckas xumus. B 2 4. Yacte 1. Teopernueckue
OCHOBBI : YYEOHMK M NPAKTUKYM JUIsi cpenHero mpodeccuonampHoro oodpazoanus / H. T.
Hukutnna, B. U. I'peGenbkoBa. — 2-¢ u3a., mepepad. u aomn. — Mocksa : M3marenbcTBo
FOpaiit, 2021. — 211 ¢. — (IIpodeccuonansuoe obpazopanue). — ISBN 978-5-534-03676-3.
— Texkcer : anexkrponnsiii // OBC Fpaiit [caiit]. — URL.: https://urait.ru/bcode/472748 .

6. Xumus. ba3oBeriit ypoBeHb. KoHTpobHBIE U MPOBEpOUHbIE paboThl K yueOnuky O.C.
[Nabpuensina. 10 xnace / I'abpuensu O.C., bepeskun [1.H., Ymakosa A.A. u ap. - M.: [poda,
2015.

7. Xumus. bazoBelit ypoBenb. KonTponbHble U mpoBepouHbie paboThl k yuebnuky O.C.
l'abpuensina. 11 xnacc / INabpuensu O.C., bepeskun I1.H., Ymakosa A.A. u np. - M.: [poda,
2015.

8. Xumus. ba3oBblil ypoBenb. TeTpaap A OLEHKU KadecTBa 3HaHUH K yuyeOHHKYy O.C.
["abpuensna. 10 knace / I'abpuensn O.C., Kynosa A.B. - M.: [Ipoda, 2014.

9. Xumus. ba3oBbiil ypoBenb. TeTpaap i OLEHKM KadecTBa 3HaHUH k yueOHuky O.C.
["abpuensna. 11 knace / I'abpuensn O.C., Kynosa A.B. - M.: [Ipoda, 2014.

10. Xumusi. ba3oBsiii ypoBeHb. Pabouas terpans k yueonuky O.C. ['abpuensina. 10 kmacc.
INa6puensu O.C., CnagkoB C.A. - M.: JIpoda, 2017.

11. Xumusi. ba3osiii ypoBeHb. Pabouas terpans k yueonunky O.C. ['abpuensna. 10 kmacc.

INa6puensu O.C., CnagkoB C.A. - M.: JIpoda, 2017.

Hnmeprem-pecypcol:

1. www. pvg. mk. ru (omummuana «Ilokopu BopoObeBbl ropb»). Www. hemi. wallst. ru
(OOpa3zoBaTenbHbIi CAUT ISl KOJIBHUKOB «XUMHUsI»). WWW. alhimikov. net (O6pa3oBarenbHbIN
CalT JUIS IKOJILHUKOB).

2. www. chem. msu. su (QnekTpoHHast OUOIHOTEKA 110 XUMHH).

3. Www. enauki. ru (MHTepHeT-U3AaHHE NJs1 yuuTened «EcTtecTBeHHBIC
HayKHN»).
4. www. 1september. ru (MmeTonuueckas razera «I[lepBoe CEHTAOP»).

5. www. hvsh. ru (kypHan «XuUMUS B IIKOIIEY).
6. www. hij. ru (xypHan « XUMHS U )KA3HBY).
7

www. chemistry-chemists. com (3JIEKTPOHHBIN KypHAT «XUMHKH U XUMUS).
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8. Enunas xommekmuss mugpoBBIX 00pa30BaTENbHBIX PECypcoB. — PexuM cBOOOAHOTO
noctyna: http://school-collection.edu.ru

9. Mumenuna JI.H. Heopranndeckas Xumus: y4eOHO-METOAMYECKUN KOMIUIEKC. — Pexxum
cBoboHoro gocryma: http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/.

10. ®epepanpHblii 1EHTp HH(DOPMAIIMOHHO-00pa3oBaTenbHBIX pecypcoB (DLIUOP). —
Pexxwum cBoOoHOTO fAocTyna: http://fcior.edu.ru

11. Jdepsbuna I'.U., Kanrapus ['.B. Oprannyeckass XumMusi: UHTEPAaKTUBHBIA MYJIbTUMENNA
yueOHuK. — Pexxum cBoGomHOoro Aoctyma: http://www.chemistry.ssu.samara.ru/

12. Censixun B.I1. Obyyaroniyue SHIMKIIONEINNA IO XUMHUHU. — PexXuM cBOOOAHOTO JOCTYyIA!
http://school-sector.relarn.ru/nsm/chemistry/START.html.

13. ManyiinoB A.B., PomuonoB B.M. OcHoBbl Xxumuu. — Pexum CBOOOTHOTO J0CTYyIA:
http://www.hemi.nsu.ru/index.htm

14. Tlepuoanyeckasi CUCTEMa 3JEMEHTOB: KOJUICKIHS AJIEMEHTOB. — Pexum cBOOOIHOTO
noctyna: http://www.periodictable.ru/.

OCOBEHHOCTH OPTAHU3AIINU OBPA30OBATEJIBHOI'O NTPOLUECCA IJIA
HNHBAJINAOB 1 JINL C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31O0POBbAA

OOyyeHne UWHBAIMIOB U JIML C OrPaHUYEHHBIMU BO3MOYKHOCTSAMM  30POBBS
OCYILIECTBIISICTCS B COOTBETCTBUHU C:

[TopsinikoM oOpraHuM3allud W OCYLIECTBJIEHHUS O0O0pa30BaTEIbHOM JI€ATENbHOCTH IO
o0Opa3oBaTeNbHBIM IIpOrpaMMaM CcpeiHero mnpogeccuoHanbHoro obpazoBanusa (IIpukas
MunuctepcrBa oOpazoBanus 1 Hayku PO ot 14.06.2013 Ne464);

MeroanyeckuMy pEeKOMEHJAMAMU 110 OpraHM3aluu 00pa3oBaTENbHOTO Ipolecca JUls
00y4eHHs] MHBAJIUJIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsl B 00pa30BaTENIbHbIX
OpraHu3alUsaX BbICHIETO OOpa30BaHUS, B TOM YHCJIE OCHAIEHHOCTH 00pa3oBaTelIbHOTO
nporiecca (yrBepxkaensl 08.04.2014 r. Ne AK-44/058H);

TpeboBaHUAMH K OpraHM3aliy 00pa30BaTeNbHOTO Ipoliecca /Uil 00y4eHUs: UHBAIUIOB U
JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 370pPOBbsi B IPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX
OpraHu3alsXx, B TOM 4YHCIE OCHAIlEHHOCTH 00pa3oBaTeIbHOro mnporecca (yTBEpXKIEHBI
26.12.2013 Ne 06-2412BH).
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JIucr BHECeHHUS N3MeEHEeHM il

B pabouyro mporpammy mo aucnumuiiHe «OY .01 «Xumus» mo crnenuanbHocTH 34.02.01 —

«CecTprHCKOE 1e50», YTBEPKACHHYIO Ha 3acelaHnu Kadeapbl OMOXUMHUH U (hapMaKOJIOTHH.

Howmep TexcT u3MeHeHUd [IpoToKoOA 3acenanuga
H3MEHEH Kadenps!
ST No oart
a
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