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1. IOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma yueOHON IUCHMIUIMHBI «XUMHS» TpeAHA3HAYeHA IS U3YyYeHUs
XUMUM B YUYPEXKACHUU CpeaHEro MpodecCHOHAIBLHOTO 00pa3oBaHuUs, pealu3ylolleM
00pa30BaTeNbHYIO MPOrPaMMYy CpeIHero (MOJIHOTO) oOmmiero oOpa3oBaHUs, MPH TOJITOTOBKE
KBIM(ULIMPOBAHHBIX PA0OYUX U CIELUUAIMCTOB CPEJAHETO0 3BEHAa ECTECTBEHHO — HAYYHOIO
npodmis o0ydenus: 19.01.17 Ilosap, konaurep. Pabouas mporpamMma cocTaBiieHa Ha OCHOBE
MPUMEPHON IPOrpaMMbl yueOHON NUCHUILIIMHBL « XUMUS» I CPEIHUX CHEIHATBHBIX Y4eOHBIX
3aBeneHull (Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHMs), MPEAHA3HAYCHHOW ISl peau3aluu
bazucnoro yuyebnoro minana. OcBoeHue y4eOHON IUCHUIUIMHBI «XHUMHUS» Oa3upyercs Ha
3HAHUSX OOYYAIOUIMXCS, TOJTYYEHHBIX MpPHU HM3YYEHUH OHMOJIOTHYECKHX NPEIMETOB, XHMHH,
¢bu3uky, reorpaduy B OCHOBHOM IIIKOJIE.

IIpu ocBoennmn  mpodeccuir CIIO ectectBeHHO-HayuHoro mnpoduns B I'BIIOY MO
«PameHCcKuil KOTeK» XUMHUS U3ydaeTcs Kak 0a30BbIi yueOHbIH nmpeameT B oobeme 171 gac.

HanmenoBanue tem coorBerctByeT Ilpumepnoit mnporpamme. Ilopsnoxk wu3ydeHus
pa3zesioB U3MEHEeH B LesaX 3((EeKTUBHOrO MCHOIB30BaHUS BPEMEHHU, NMPEJHA3HAYEHHOIO s
U3Yy4eHUs y4yeOHON IUCLMIUIMHE Ha IIEPBOM Kypce, a TaKK€ B COOTBETCTBUU C BBIOPAHHBIM
yueOHuKoM. Pazzien 2 pasnenen Ha nBa pasnena «OOmas xumus», «Heopranmdeckass Xumus» B
COOTBETCTBUU CO CTPYKTypoill BbIOpaHHOro yueOHUKAa. BHeceHHble H3MEHEHUs SBISIOTCS
HEOOXOUMBIMHU IS ONTHUMANIbHOM peanu3aiuy yueOHoro rniaHa.

Pabouass mporpamma  0o0mieoOpazoBaTebHON  y4eOHOW — JUCHMIUIMHBI  «XUMHUS
pa3pabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero ob1ero 00pa3oBaHus, NPEAbIBIAEMbIX K
CTPYKType, COJCPKAHHIO W pe3yJIbTaraM OCBOCHHS YYeOHOW JHCHUIUIMHBI «XUMHUS», B
COOTBETCTBUM ¢ PexoMeHmalnusaMu Mo OpraHu3aluy MOJy4YeHHs CpeIHero o0IIero oopa3oBaHus
B IIpeZiesiaX OCBOCHHS 00pa30BaTENIbHBIX MPOTPAMM CPEIHETO MPO(EeCcCHOHANTBHOTO 00pa30BaHuUs
Ha ©0a3e OCHOBHOro o0mero oOpa3oBaHus C ydeToM TpeboBaHUU  (enepanbHbIX
TOCYJapCTBEHHBIX ~ OOpa30BAaTENbHBIX  CTAHAAPTOB W  MOJy4aeMoll  mpodeccuu  Win
CHEIHMAIbHOCTH ~ CpelHero mnpodeccuoHanbHOro obOpazoBanusi (mucbMo JlemaprameHTa
TOCY/IapCTBEHHOW IOJIMTUKH B cdepe MoAroToBku padoumx kaapoB u IO MwunHOOpHAYyKH
Poccuu ot 17.03.2015 Ne 06-259).

Copepxanue paboueld mporpaMMbl «XHUMHs» HalpaBiIe€HO Ha JIOCTHKEHUE CIEAYIOLINX
Lesei:

- (hopmupoBaHue y 00ydarommxcst yMEHHs OL€HUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JIJIs
KK Or0 YEJIOBEKA;

- (popmupoBanue y 00y4aromuxcsi 1EIOCTHOTO MPEACTABJICHHUS O MUPE M POJIM XHUMUU B
CO3JIaHUM COBPEMEHHOMN €CTeCTBEHHOHAYYHOM KapTHHBI MUPA; YMEHUS OOBICHATH OOBEKTHI U
MPOLIECCHl  OKPYXKAIOIIEH  JCHCTBUTEIBHOCTH:  IPUPOAHOW,  COLMAIBHOHM, KYyJIbTYPHOH,
TEXHUUYECKOH Cpefibl, — HUCIOIb3Ys ISl 3TOr0 XUMUYECKUE 3HAHUS;

- pa3BUTHE Yy OOydYaloUIMXCS YMEHUH pa3nuyarh (akTbl U OLEHKH, CpPaBHUBATh
OLICHOYHbIE BBIBOJBI, BHUAETh HUX CBA3b C KPUTEPUSMU OLIEHOK U CBSI3b KPUTEPUEB C
OTpeNIelIEeHHOW CHCTEMOM LeHHOCTeH, (QopMynupoBaTb U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

- mpuoOpeTeHre OOYyJarOIMMHUCS ONbITa PAa3HOOOPA3HOM JEsATEeIbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KJIIOUYEBBIX HAaBBIKOB, HMMEIOIIMX YHHUBEpPCAIbHOE 3HAUYEHHUE I PA3IMYHBIX
BUJIOB JIEATENILHOCTU (HABBIKOB pEIIEHUS Mpo0JieM, MPUHATUS pelIeHHWH, MOMCKa, aHalu3a
u  0o0paboTku  uH(pOpMalLMKM, KOMMYHUKATHBHBIX  HAaBBIKOB, HABBIKOB  HM3MEpPEHUH,
COTPY/AHHUYECTBA, 0E€30MacHOr0 OOpallleHUs] C BEIIECTBAMU B IOBCEIHEBHON KU3HM).

B paGouyro mporpaMMy BKJIIOYEHO COJEp>KaHUE, HaIlpaBIeHHOE Ha (OPMUPOBAHUE Y
CTYACHTOB KOMIIETEHIIMH, HE0OXoquMbIX aisi kauecTBeHHOro ocBoeHus OITOIT CITO na Gaze
OCHOBHOTO 00111ero 00pa30BaHMsI C MOJIYYEHHEM CPEIHEro o0Iiero oOpa3oBaHMs; MPOTPAMMBbI
HNOJATOTOBKM  KBAIM(DULUMPOBAHHBIX  PabOYMX,  CIYXKALIMX, IPOrpaMMbl  IOATOTOBKH
cnennanuctoB cpennero 38eHa (I[IITKPC, TITICC3).



2. OBIIIASI XAPAKTEPUCTHKA YYEFHON TUCHUILIUHBI «XUMWS»

XUMHS — 3TO HayKa O BEIIECTBAX, UX COCTaBE W CTPOEHUH, CBOMCTBAX U MPEBpAILLECHUSX,
3HAaYEHUH XMMHUYECKHMX BEIECTB, MAaTEPHAJIOB M IPOLECCOB B MPAKTHYECKOH AEATEIbHOCTU
YyelioBeKa.

Cogepxanne 00meoOpa3oBaTebHON Y4eOHOW IUCIUIUIMHBI «XUMUS» HANpaBIEHO HA
YCBOGHHE O00Yy4aroIUMUCS OCHOBHBIX MOHSTHI, 3aKOHOB M TEOpUN XUMHUH; OBJIAJICHHUE
YMEHUSMH HaONI0aTh XMMHUYECKHE SBICHHSA, IPOBOJUTh XHMHUYECKUH HSKCIEPUMEHT,
MPOU3BOJUTH PACUEThl HA OCHOBE XMMMUYECKUX (DOpPMYIl BEIIECTB U YpaBHEHUIN XHUMHUYECKHX
peaKuui.

B npouecce uzydenus XxumMumn y oOydaromnxcsl pa3BUBAIOTCS [MO3HABATENIbHBIC MHTEPECH U
MHTEJUIEKTYaJIbHBIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEILHOM NMPUOOPETECHUN 3HAHUHN 110
XUMHUM B COOTBETCTBUM C BO3HHMKAIOUIMMH >KM3HEHHBIMU MpOOJIeMaMU, BOCHUTHIBAETCS
OepekHOE OTHOUICHHsT K IPUPOZe, MOHMMaHUE 3J0POBOTO 00pas3a >KHU3HH, HEOOXOAUMOCTH
MpeynpexIeHus IBICHUN, HAHOCSIIMX BpeJl 3I0pOBbI0 U OKpYyXkaromiei cpeae. OHU 0CBauBaIOT
IpUEeMBbl TPAMOTHOTO, OE30IaCHOTO WCIOJIb30BAHUS XHUMHYECKHX BEUIECTB M MAaTepHajoB,
MPUMEHSIEMBIX B OBITY, CEJILCKOM XO3HCTBE M HA IPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHHH COJEpX)aHUA 00IIe00pa3oBaTeNbHON y4eOHOW AMCIUIUIMHBI JUIS
npoecCHOHANBHBIX  00pa30BaTEIbHBIX OpTraHU3alUN, peaTu3yIIIUX 00pa30BaTEIbHYIO
nporpaMmy cpeaHero oomero oOpazoBanus B mnpeaenax ocoeHuss OIIOII CIIO na Gaze
OCHOBHOTO O0O0IIero o0pa30BaHUS, YUUTHIBAAaCh OOBEKTHBHAS PEAIbHOCTh — HEOOIBIION
00BbEM YacoB, OTIYIICHHBIX HA W3YYE€HHE XMMUU U CTPEMIJICHHE MAaKCUMAIIbHO COOTBETCTBOBATH
uaesM  pasBuBatoiero oOydenus. [loaToMy TeopeTHdeckHe BOMPOCHl MaKCHUMaJIbHO
CMEIICHBl K Haudaly HW3yYeHHs] AMCUUIUIMHBI, C TEM YTOOBI TOCIEAYIOUIHA (aKTHUIECKUI
MaTepuai paccMaTpUBajCs Ha OCHOBE U3YYCHHBIX TEOPUH.

Peanuzanus nenyKTHBHOTO MOJXO/a K M3YYCHHIO XHUMHH CIIOCOOCTBYET PAa3BUTHIO TAKHX
JIOTUYECKUX ONepaluii MBIIUICHUS, KaK aHalli3 M CHUHTE3, 000OIIeHHE M KOHKPETH3allUs,
CpaBHEHHE W aHAJIOTHS, CHCTEMAaTH3alus ¥ KJIACCH(PHUKAINS U JIp.

W3ydyenrue xumMuu B NMpodecCHOHAIBHBIX 00pa30BaTENbHBIX OPraHU3AlMSIX, PEATU3YIOIINX
00pa3oBaTeNbHYI0 MPOrpaMMy cpeaHero oomero oOpaszoBanus B mnpenenax ocBoenust OITOII
CIIO nHa 6a3e OCHOBHOro OOMIETO OOpa30BaHHUs, UMEET CBOU OCOOEHHOCTH B 3aBHCHMOCTH
oT npoduis nMpodhecCHOHATHFHOTO 00pa30oBaHUA. JTO BBIPAXKAECTCS B COJEPKAHUHM OOYUYEHUS,
KOJINYECTBE 4YacOB, BbIEISEMbIX Ha HM3y4eHHME OTAEIbHBIX TEM IMpPOrpamMMbl, ITyOMHE HuX
OCBOCHHS  OOYyJalOIIUMHCS, O0beME W  XapakTepe TMPaKTHUYECKUX  3aHATHH, BUAAX
BHEAYJAUTOPHOW CaMOCTOSITEIbHON paboThl CTyA€HTOB. B conepaHuu y4eOHOW AMCHUIUIMHBI
JUIE  €CTECTBEHHO-HAY4YHOTO mpodmist npodecCHOHAIbHO 3HAYUMBI  KOMITOHEHT He
BBIJICJIEH, TaK KaK BCE €ro cojep)KaHue SBISeTCS NPOPHIBHO OPUEHTHPOBAHHBIM M HOCHUT
npodeccuoHaNbHO 3HAUUMBIN XapakTep.

B mporecce M3ydyeHUss XMMHUH TEOPETHYECKHE CBEICHUS JOIMOJIHAIOTCS JAEMOHCTPALUSIMH,
7a00paTOPHBIMH OIBITAMH M TPAKTUYECKUMHU 3aHATHUSMHU. 3HAYUTEITHHOE MECTO OTBOJUTCS
XUMHUYECKOMY 3KcIepuMeHTy. OH OTKpbIBa€T BO3MOXKHOCTh (DOPMHUpPOBATh y OO0ydaromuxcs
CHelHaNibHble TIPEJAMETHBIE YMEHHWs: paboTaTh C BEMIECTBAMH, BBINONHATH IPOCTHIE
XUMHUYECKHE ONBIThl, Y4YUTh O€30MacCHOMY U SKOJOTMYECKM TPaMOTHOMY OOpAaIIEeHHIO C
BEIIECTBAMH, MaTepHallaMH M TIpoleccaMd B OBITY WM Ha MpOW3BOjAcTBEe. Jlnsi opraHu3anuu
BHEAYJAUTOPHOW CaMOCTOSTENLHONH paboThl CTYIEHTOB, oBiaaeBarouux mnpodeccussmu CIIO
NpeJICTaBJIeH IPUMEPHBIN MTepedeHb pedepaToB (IOKIaI0B), HHANBUAYAIBHBIX TIPOCKTOB.

B npornecce u3ydyeHus XuMUM BaxHO (popMHUpOBaTh WH(GOPMAIMOHHYIO KOMIETEHTHOCTh
obyvaroruxcsi.  [losToMy Tipy  OpraHM3alid  CaMOCTOSATEIBHON paboThl  HEOOXOIUMO
aKIEHTUPOBATh BHHMaHHME OOYYAIOUIMXCS Ha MOHMCKe MHPOPMALMU B CPEICTBAX MaccMenua,
WNuTtepHere, y4eOHOW W CHIENHAIBHOW JIMTEPAType C COOTBETCTBYIOMUM OQGOpMIICHUEM U
IpeJICTaBICHUEM Pe3yJIbTaTOB.

Wzydyenue o0meoOpazoBaTeNbHON  y4eOHOM  JAMCHMIUIMHBI — «XUMHS»  3aBepIlaeTcs
NOJBEJICHUEM MTOTOB B (opMe »HK3aMeHa B paMKax IPOMEXKYTOYHOM aTTecTaluu
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cryaentoB B mpomecce ocBoeHuss OIIOII CIIO ¢ momyueHHeM cpenHero oOIero
obpazosanus (ITTIKPC, ITIICC3.)

3. MECTO YYEBFHOM JJUCHUILIMHE B YYEFHOM ILJIAHE

VYuebHast aucuuIUIiHA «XHUMUS» SBIAETCS YYEOHBIM MPEIMETOM IO BBIOOPY W3
obsi3arenbHOM TIpeaMeTHOUM oOnactu  «EctectBennbie Hayku» DPI'OC cpemnero oOiiero
o0OpazoBaHusl.

B yue6nbix mnanax IMITKPC, I[ITICC3 I'BIIOY MO «PameHCKHI KOJUTEIK» MECTO Yy4eOHOU
JTUCITUTUINHBL «XHUMHS» — B COCTaBe 00IIe00pa3oBaTeIbHBIX YUCOHBIX JUCIUILINH 110 BBIOOPY,
dbopMHUpyeMBIX W3 00s3aTeNbHBIX MpeAMeTHhIX  oOmacteir @DPI'OC  cpemnero  oOmiero
obpazoBanuss s mpodeccun  CIIO  19.01.04 Ilekapp ecTeCTBEHHO-HAYYHOTO MPOGUIIS
po¢eCCHOHAIBHOTO 00pa30BaHUs.

4. PE3YJBbTATHI OCBOEHUSI YEBHOM JUCHUITJIMHBI

OcBoeHue cojaepkaHus Y4eOHOM IUCHMILTUHBI «XUMHUS», OOECHEUYUBAET JOCTHKEHUE
CTYACHTaMH CJIETYIOUINX PE3yIbTaTOB:
JIMYHOCTHBIX:
- HYBCTBO ropa0CTH U YBaAXXCHUSA K HCTOPUN U JOCTUKCHUAM OTE€UYECTBEHHOU
XUMHUYECKON HAayKH; XUMHUYECKH TPAaMOTHOE TOBe/IeHHE B MPOPECCHOHATBHON /IeATEeIbHOCTH U
B 6I)ITy npu O6paHI€HI/II/I C XUMHWYCCKNMH BCUICCTBAMH, MAaTCpHUAIaMHU U IPOLCCCAMU;
- TOTOBHOCTh K MPOJOJKEHHIO 00pa30BaHUS W TMOBBIIICHUS KBATH(PHUKAIMK B HM30paHHOM
npo¢eCCHOHATIBHON IESTEIPHOCTH M OOBEKTHBHOE OCO3HAHHE POJIM XMMHYECKIX KOMITETCHIIUH
B ATOM;
- YMCHHEC HCIIOJIb30BaTh JOCTUKCHHA COBpGMCHHOfI XUMHUYECKOU HAayKU HW XHMHUUYCCKUX
TEXHOJIOTHI [IJIsl TOBBIMIEHUS COOCTBEHHOI'O HWHTEIJIEKTYaJbHOTO pa3BUTHUA B BbIOpaHHOU
poeCCUOHAIBHON JESATEIHHOCTH;
MeTanpeaMeTHbIX:
- HCIIOJIb30BAaHUEC PA3IUYHBIX BUIOB IIO3HaBaTEIbLHOMU ACATCIIBHOCTHU n OCHOBHBIX
MHTEJJICKTYadbHBIX oOmepanuii (MOCTaHOBKM 3adaud, (OpMyIMpPOBAaHUS THIIOTE3, aHAIM3A U
CHUHTEC3a, CpaBHCHUA, O606HI€HI/I$I, CUCTCMAaTU3allu, BBIABJICHHUA TPUYNHHO-CICACTBCHHBIX
CBsI3€H, MOUCKa aHaNIoroB, (POPMYIHPOBAHUS BHIBOJIOB) JJISl PEIIEHHUs MOCTABIEHHOM 3ajaud,
MPUMEHEHUE OCHOBHBIX METOJOB IO3HAHMS (HAONIOACHUS, HAYYHOTO OKCIEPUMEHTA) s
U3YyYEHHs] PA3JIMYHBIX CTOPOH XHUMHYECKUX OOBEKTOB M INPOLECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCHoHAIBHOM cdepe;
- WCTIOJb30BaHUE PAa3NMYHBIX UCTOYHHUKOB JJISl MOJYYEeHUs XUMUYECKOW HH(popManuu, yMeHHe
OLICHUTh €€ JIOCTOBEPHOCTb JJISi JOCTHMKEHHS XOPOUIMX Ppe3yJbTaTOB B INMPOQPECcCCHOHANbHON
cdepe;
NMpeIMeTHBIX:
- ¢(hOpMHUPOBAHHOCTh TMPEACTABICHUI O MECTe XMMHHU B COBPEMEHHOH HAy4yHOW KapTHHE
MUpa; MOHMMAaHHE pOJIM XUMHUU B (QOPMHUPOBAHUU Kpyrozopa M (PyHKUIHOHAJIBHOMN
TPaMOTHOCTH YeJIOBEKa JIJIsl pEeIIeHHS MPAaKTUYECKUX 3a/1a4;
- BJIaACHUEC OCHOBOIOJIarartoliuMu XUMHUYCCKUMHA MMOHATUAMU, TCOPUAMHU, 3aKOHAMU u
3aKOHOMEPHOCTSIMU; YBEPEHHOE IOJb30BAHUE XMMHUYECKONH TEPMUHOJOTHEH M CHMBOJIHUKOIA;
- BJIaJCHHUC OCHOBHBIMU METOJaMM HAY4YHOI'0 II03HAHHsA, HCIIOJIB3YyEMbIMU B XWUMHHU!
HaOJI0IeHHuEM, OMUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHEe 00palbaThiBaTh, OOBSICHATH
pE3yiabTaTbl MNPOBCACHHBIX OIIBITOB W  ACJIaTb  BBIBOJbI; TOTOBHOCTH H CIIOCOOHOCTH
MPUMEHSTh METO/IbI IO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a/1a4;
- C(bOpMI/IpOBaHHOCTI) YMEHUA OaBaThb KOJMYCCTBCHHBIC OLCHKHW W IMPOU3BOAUTH PACUCTHI 11O
XUMHUYECKUM (popMyriaM U ypaBHEHUSIM;
- BJIaACHUC ITPpaBUJIaMU TCXHUKU 0€e301acHOCTH IMPpU UCITOJIB30BAHNHU XUMHUYCCKUX BCIICCTB,
- ¢(hOpMUPOBAHHOCTh COOCTBEHHOM MO3MLMUHU IO OTHOUIEHHWIO K XUMHMYECKOW HH(pOpMaluwu,
MOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



5. COJAEPXXAHUE YUYEBHOM JTUCUIJIUHBI
EcrecTBeHHO - HAYy4YHbIH NPOPUIL

BBenenue
HayuHnble MeTO1bI TO3HAHMSI BELIECTB M XUMHUYECKUX sIBJIIEHUN. Ponb 3KCnIEpUMEHTa U TEOpUU B
XUMUU. MozienupoBaHue XMMUYECKHX MPOLECCOB. 3HAUEHUE XUMHUHU IPU OCBOEHUU INpodeccHii
CIIO wu cnenuanpHOcTedt CIIO ecrecTBeHHO-HAyyHOrO TPOGUIsT TPOPECCHOHATHHOTO
o0OpazoBaHwUs.
1. O6mas xumus
1.1. XumMusi — Hayka o BelllecTBax
CocraB BemiecTBa. XUMU4ecKue 31eMeHThl. CIocOOBI CYIIECTBOBAHUS XMMUYECKHX 3JIE€MEHTOB:
aTOMBI, IPOCThIE M CIIOKHBIE BellecTBa. BellecTBa MOCTOSIHHOTO M IEPEMEHHOIO COCTaBa.
3aKOH TIOCTOSIHCTBA COCTaBa BELIECTB. BemiecTBa MOJIEKYISIPHOIO U HEMOJIEKYJISPHOIO
ctpoeHus. CrnocoObl OTOOpa)keHHsI MOJIEKYJI: MOJEKYJSpHble U CTPYKTypHbIE (POPMYJIBI;
HIapOCTep)KHEBbIE W MacimiTabHble npocTpaHcTBeHHble (Crioapra—bpurieda) monenu
MOJIEKY.
N3mepenne BemiectBa. Macca aTOMOB M MOJIEKYJ. ATOMHasi €IMHUIA MacChl. OTHOCUTEIbHBIE
aTOMHasi U MoJIeKyJsipHas Macchl. KoauuecTBO BeliecTBa M €JMHULBI €r0 U3MEPEHUs: MOJb,
MMOJIb, KMOJIb. Yucno ABoragpo. MosnsipHast macca.
ArperaTHble COCTOSIHMS BelllecTBa. TBeproe (KpUCTaIMUECKOoe M aMopdHOE), KUAKOe HU
ra3oo0pa3Hoe arperaTtHble COCTOSHHS BEIIECTBA. 3aKOH ABOTAIpO M €ro CIEACTBUS.
MossipHblii 00beM BelIECTB B ra3000pa3HOM cOCTOSIHUU. OObEeIUHEHHBIH Ta30BbI 3aKOH U
ypaBHeHuEe MeHeneeBa—KuarneiipoHa.
Cwmecu BemiecTB. Paznmuuus Mexay cMecsMM U XMMHYECKMMH COEIUHEHUsSMH. MaccoBas u
00BbeMHas J10JI1 KOMIIOHEHTOB CMECH.
Jlemoncmpayuu
OnbIThI, HJUTIOCTPUPYIOLINE 3aKOH COXPAHEHHS MACChI BEILIECTB.
Hab6op mozeneit aToMoB 1 MOseKyin.24
Hekoropsie BemecTBa KOJIMYECTBOM B 1 MOJIb.
Mozenps MonsipHOTO 00beMa ra3os.
IIpakxmuueckue 3anamus
N3roroBneHre MoJENIE MOJIEKY] HEKOTOPBIX OPraHMYECKMX U HEOPraHMYECKUX BELIECTB.
Ounctka BemiecTB (UIBTPOBAaHUEM U JUCTWLIANUE. OuMcTKa BEHIECTB MEpEeKpUCTall-
JU3aLUEH.
1.2. Ctpoenne aToma
AToM — crnoxHas vactuna. Jloka3aTelnbCcTBa CIIOKHOCTH CTPOEHHS aTOMa: KaTOJIHBIE U
PEHTIreHOBCKUE 1y4H, (oTO3((DEKT, pairoaKTUBHOCTD, JJIEKTPOJIN3.
[Tnanerapnas mozens aroma O.Pesepdopna. Crpoenume aroma mo H.bopy. CoBpemeHHblE
IPEJICTaBICHUs] O CTPOCHUH aroma. KopryckylnspHO-BOJIHOBOM Jyajqu3M YacTHI[ MHUKpPO-
Mupa.
CocraB aromHoro siapa. HykioHbI: MpOTOHBI W HEUTPOHBI. M30TONBI M HYKIIWIBL
Y CTOMYUBOCTB sA1IED.
OnekTpoHHas o0osouka atoMoB. [loHsATHE 00 37IEKTPOHHOI OpOUTATIM U ANEKTPOHHOM OOJIaKe.
KBanToBbIE yMcia: TiaBHOE, OpOMTaIbHOE (IMOOOYHOE), MArHUTHOE M CIUHOBOE.
Pacnpenienienne 371€KTPOHOB IO HHEPreTHMUECKUM YPOBHSM, MOAYPOBHAM U OpOUTAISIM B
COOTBETCTBUU C IIPUHIIUIIOM HaUMEHbILIEH SHEPIUH, NpuHIMIIOM [laynu u npasuwiom ['yHaa.
DNeKTpOHHbIE KOH(UTYpaAIIUi aTOMOB XUMUYECKUX 3JIEMEHTOB.
BanenTHbIE BO3MOKHOCTH aTOMOB XMMHYECKHUX DJIEMEHTOB.
DnekTpoHHas KiacCu(DUKAIMSI XUMHUECKHUX JIEMEHTOB: S-, P-, d-, f-amemMeHThI.
Jlemoncmpayuu
dotorpdexr.
Monenu opOuTaneit pa3auyHol (GOpMBI.



Jlabopamopmwiii onvim

Hab6nronenne cnekTpoB UCITYCKAHUS U TTOTJIOMICHUS! COSTMHCHUH XUMHYECKUX dJIEMEH-

TOB C IOMOIIBIO CIIEKTPOCKOIIA.

1.3. TIlepuoauveckuii 3axkoH u Ilepuoaumyeckass cucremMa XHMHYECKHX 3JI€MEHTOB

JI.A.MenneneeBa
OTkppiTHE TEepUOIMYEcKOro 3akoHa. [Ipenmochuiku:  HakormieHHe  (aKTOJIOTHYECKOro
Marepuana, paboThI MPEAIIeCTBEHHUKOB (1.B.Jlebepeiinepa, A.D.1lankyptya,

Jlx.A.Heronennca, JIL.KO.Meiiepa), che3n xumukoB B Kapicpys, JIHYHOCTHBIE KayecTBa
AN .Mengeneesa. Otkpsitue [{.11.MenneneeBsim [lepuoanueckoro 3akoHa.

[lepnonnueckuii 3akoH U crpoeHue atoma. M3otomsl. COBpEeMEHHOE MOHATUE XUMHUYECKOIO
anemenTa. 3akoHomepHocTh I.Mo3znu. CoBpemenHnas ¢popmynupoBka [lepuoanyeckoro 3akoHa.
[lepuonnueckass cucrtema U cTpoeHHe aroMa. DU3MYECKUN CMBICH MOPSAKOBOIO HOMeEpa
AJIEMEHTOB, HOMEpOB TIpynmbl M nepuoxaa. llepmonnyeckoe M3MEHEHHE CBOICTB 3JIEMEHTOB:
paguyca aTroMa; DSHEPrud HWOHM3ALUHU; dJIEKTPOOTPUUATENbHOCTH. [IpuuuHBI M3MEHEeHus
METAIIMYECKMX W HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B IpYIINax M IEpUOAaX, B TOM
yuciie OonpluX M cBepxOomibiux. 3HaueHue I[lepuoamnueckoro 3axona u [lepuogmueckoit
cucteMbl xumuueckux oauieMeHToB J[.M.MenneneeBa myig pa3BUTHS HAyKH U IIOHUMaHUS
XUMUYECKON KapTUHBI MUDA.

Jlemoncmpayuu

Pasnuunble BapuanThl Tabmuubl [lepuoanyeckoil cUCTEMBI XUMHYECKHX  DIIEMEHTOB
Hd.N.Menneneena.

OO0pa3ibl IPOCTHIX BEIIECTB OKCHAOB U TUAPOKCUI0B 31emMeHToB 11l nepuona.

Jlabopamopuwiii onvim

CpaBHeHHE CBOMCTB IPOCTHIX BEIIECTB, OKCHIOB U TUAPOKCcHU10B nemeHToB Il nepuona.

1.4. Ctpoenmne BemecTBa

[lonsiTHe ©0 XUMHUYECKOH CBs3U. THUIBI XUMHUYECKUX CBs3€d: KOBAJCHTHAs, HWOHHas,
MeTaJIJIMYeCcKasi U BOAOPOIHAS.

KoBanentnas xumuueckas cBsi3b. J[Ba MexaHuW3ma oOpa3oBaHHs ITOW CBSI3U: OOMEHHBIM U
JIOHOPHO-aKUenTOpHbIA. OCHOBHBIE NapaMeTpbl 3TOrO0 THUIA CBS3U: JUIMHA, MPOYHOCTb, YTOJ
CBSI3M WM BAJICHTHBIA Yroj. OCHOBHbIE CBOWCTBAa KOBAJICHTHOW CBSI3U: HACBIIIEHHOCTb,
MOJIAPU3YEMOCTh M IPOYHOCTh. DJIEKTPOOTPULIATENBHOCTh U KJacCU(DPUKAIMSA KOBAJIEHTHBIX
CBA3E€M IO ATOMYy NpPHU3HAKY: MOJISIpHAs M HENOJsApHas KOBaJeHTHblE cBA3U. IlosmsgpHOCTH
CBA3M U TOJAPHOCTH MoyeKydbl. (Croco® mepekpblBaHUsl 3JIEKTPOHHBIX OpOuTaned u
KJaccu(uKalus KOBAJICHTHBIX CBs3ed 1O STOMY NPHU3HAKY: G- U T-CBS3U.

KpaTHocTh KOBaleHTHBIX CBsA3€il M KiaccupuKalusg WX MO ATOMY IPU3HAKY: OJIMHApHBIE,
JBOIHBIC, TPOWHBIE, NOJYTOPHbIE. THUMBI KPUCTAUIMYECKUX PEIIETOK Y BEIIECTB C O3TUM
TUIIOM CBSI3M: aTOMHBIE M MOJIEKYJsipHble. PU3MYECKHE CBOWCTBA BEIIECTB C STUMHU KpH-
CTAJJIMYECKUMHU PEIIETKAMHU.

HNonnas xumuueckas cBsa3b. KpallHMH Cilydail KOBaJ€HTHOM IOJSIPHOM CBsi3M. MexaHu3Mm
o0pa3oBaHUs HMOHHOM CBs3U. VOHHBIE KPUCTANIMYECKHUE PEIIeTKH M CBOWCTBA BEIIECTB C
TaKMMH KpUCTaJIJIaMH.

Mertannuueckass xumudeckas cBsA3b. OcOOBI THUI XMMHUYECKOH CBSI3M, CYLIECTBYIOIIMN B
MeTaJlJIax U cryiaBax. Ee oTauuus u CXOACTBO ¢ KOBAJIEHTHOW U MOHHOW CBSI3SIMU.

CBolicTBa METAJIIMYECKON CBA3M. MeTaln4yeckue KpUCTANIMYECKUE PEIIETKM M CBOMCTBA
BEIIECTB C TAKUMHU KPUCTAIIIIAMH.

Bopoponnas xumuueckas cBs3b. MexaHusM oOpa3zoBaHMs Takod cBs3H. Ee kiaccuduxarius:
MEXMOJEKYJIspHasT W BHYTPUMOJIEKYJIApHAs  BOAOPOAHBIE  CBA3H.  MOJeKyJspHbIe
KPUCTAIZIMYECKHE PEIIETKH I ATOro Tuna cBsi3u. Du3nueckue CBOICTBA BELIECTB C
BOJIOPOJHON CBsA3bI0. bHoOJOrmueckas pojib BOJOPOAHBIX CBA3€H B OpraHU3alUd CTPYKTYp
OHMOIOIMMEPOB.

Enunas npupona XHMMHUYECKHMX CBS3€M: HalMyue pa3jiUYHbIX THIIOB CBSI3€M B OJHOM
BELIECTBE, IEPEXO0/ OJHOIO THUIIA CBSA3H B IPYroM U T.II.



KommnekcoobpazoBanue. [loHATHE 0 KOMIUIEKCHBIX coeAMHEHUsX. KoopanHalMoHHOE YHCIIO0
KOMILIEKcooOpa3oBarens. BHyTpeHHss u BHemHsAs cgepa KomiuiekcoB. HomeHknaTypa
KOMIUIEKCHBIX coeMHeHuM. VX 3HaueHne.

Jlemoncmpayuu

Mopnenu MoKy pa3InyHOW apXUTEKTYPHI.

Mozenu 13 BO3AYIIHBIX LIAPOB IPOCTPAHCTBEHHOI'O PACIOJIOXKEHUs sp-, SP2 -, Sp 3 -
THOPHUIHBIX OpOHUTAICH.

Moeny KpUCTaNIMYECKUX PEIIETOK Pa3IMYHOIO TUIIA.

Monenu monexyn JIHK u Genka.

Jlabopamophuie onvimol

B3anmMopelicTBie MHOTOATOMHBIX CIIUPTOB C (DETMHTOBO KUAKOCTBIO.

KauecTBennsie peakiiuu Ha MOHBI Fe 2+ u Fe 3+ .

1.5. IHosmmmepsl

Heoprannueckne mnonumepsl. llomumepsl — mpocTele BellecTBa C aTOMHOM KpHUCTall-
JMYECKOW PEIIeTKOW: aJUIOTPOIHBIE BHJIOM3MEHEHHs yriepoaa (aiMmas, rpaduT, KapOHH,
GysiepeH, B3aMMOCBsI3b THOpUAN3AaLUU OpOUTaNell Y aTOMOB YIJIepoja C IPOCTPaHCTBEHHBIM
CTPOCHHUEM AJUIOTPOITHBIX MOAU(DUKALINI); CEJIEH U TEJLTYpP LENOYeUHOTO CTPOCHUSI.

[TostuMepsl — CJI0XKHBIE BEIIECTBA C aTOMHOM KPUCTAUIMYECKOM PEIIETKOM: KBapll, KpEMHE3EM
(IMOKCUIHBIE COEIMHEHUSI KPEMHMS), KOPYH]I (OKCUJ] aTIOMUHUS) U aJTIOMOCHIJIMKATHI (II0JIEBbIE
IINAaThl, CIIO/A, KaonuH). MuHepansl ¥ ropssle nopojsl. Cepa IutacTHUecKas.
MunepanbHOe BOJIOKHO — acOecT. 3HaueHHE HEOPTaHWYECKUX MPUPOJHBIX TMOJUMEPOB B
(bopMHPOBAHUHU OJJHOM U3 FE€OJOIMYECKHX 000704eK 3eMIIu — JUTOC(EPHI.

Opraanyeckne mnoiauMepbl. CrocoObl MX TOMYYEHUS: PEakUH TOJIUMEPH3alUd U PEaKIUH
nojsukoHAeHcauuu. CTPyKTypbl IOJUMMEDPOB: JTMHENHBIE, PA3BETBICHHBIE U IIPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE MOJMMEPOB: BYJKAHMU3ALMS KAaydyKoB, 1yOjeHHE OENIKOB, OTBEP)KICHUE
MOJINKOHJCHCALIMOHHBIX ITOJIMMEPOB.

Knaccugukarus monuMepos 1o pa3inyHbIM IpU3HAKAM.

Jlemoncmpayuu

Konnexkunu mnacrmacc, KayqyyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MTOPOJ.

MuHepanbHOE BOJIOKHO — acOecT — U M3/EIHsl U3 Hero.

Mogemu monekyn 6enkos, JIHK, PHK.

JlaGopaTopHBI€ OIBITHI

O3zHakoMiieHHe ¢ OOpa3lamMM IIaCTMAcC, BOJOKOH, KaydyyKOB, MUHEPAJIOB M TOPHBIX MOPO/I.
IIpoBepka macTMacc Ha JJIEKTPUUYECKYH0 IPOBOAUMOCTH, TIOPHOYECTh, OTHOLIEHHE K
pacTBOpaM KHUCIIOT, HIET0YEH U OKUCIUTEIICH.

CpaBHEHUE CBOWCTB TEPMOPEAKTUBHBIX U TEPMOIIIACTUYHBIX IJIACTMACC.

ITonmy4yenue HUTEN U3 KalpOHOBOM WX JJABCAHOBOM CMOJIBI.

OOHapy:xeHue XJI0pa B HOJTUBHUHUIXIOPUIE.

1.6. IucnepcHble CUCTEMBI

[Tonste o aucnepcHbIX cuctemax. Kiaccudukanus TUCTIEPCHBIX CHUCTEM B 3aBUCUMOCTH OT
arperaTHoOro COCTOSHUSI JUCIEPCUOHHOM Cpellbl U JUCHEPCHOM (a3bl, a Takke MO pa3Mepy HX
yacTull. ['pyboancnepcHble CUCTEMBI: 3MYJIbCUM U CYCIEH3UU. TOHKOAMCIEPCHBIE CHUCTEMBI:
KOJUIOM/IHbIE (30JIM U TeNM) U UCTUHHBIE (MOJEKYJISpHbIEC, MOJIEKYJISIPHO-UOHHBIE U HOHHBIE).
O dexr Tunpansa. Koaryasuus B KOJIIOWAHBIX pacTBopax. CHHEPE3UC B relisiX.

3Ha4YEHME TUCIIEPCHBIX CUCTEM B )KMBOM M HEXXUBOU NPUPOJIE U NIPAKTUYECKON KU3HU YETIOBEKA.
OMyJIbCUM M CYCIEH3MH B CTPOUTENIBCTBE, MHILEBOM U MEIUIMHCKOW NPOMBIIUIEHHOCTH,
KocMmeTHKe. buonormdeckue, MeIUMUMHCKHE M TEXHOJIOTMYECKHE 30JM. 3HaueHue reieid B
OpraHM3alMy >KUBOM MaTepuu. buosornyeckue, NUIIEBBIE, MEIULHUHCKHE, KOCMETHUYECKHE
rend. CuHepe3suc Kak (akTop, OINPEAESIOUMH CPOK TOJHOCTH NPOAYKIMH Ha OCHOBE
reneil. CBepThIBaHHE KPOBU KaK OMOJIOTMYECKHI CHHEPE3UC, €ro 3HaUeHHeE.

Jlemoncmpayuu

Buzbl tucnepcHbIX CUCTEM U UX XapaKTEPHBIE TPU3HAKH.



[TpoxoxxaeHue Jyya cBeTa 4epe3 KOJUIOMJHBIE M MCTHHHBIE pacTBOpbl (3ddext Tunnans).
Jlabopamopnvie onvimol

[Tony4yeHue cycrieH3uH cepbl U KaHU(OIIH.

[Toryuenue sMynbcUM PaCTUTEIBLHOTO Macja U OeH30J1a.

[Tony4enue 301 Kpaxmana. [lomydenne 30515 cepbl U3 THOCYIb(aTa HATPUSI.

1.7. XuMu4yeckue peakuuu

Knaccugukarnus XuMHUECKIX peakluii B OpraHudecKoil 1 Heopranndeckoi xumun. Ilonstre o
XUMHUYECKON peakuuu. Peakuuu, uaymue 0e3 M3MEHEHMsI KaueCTBEHHOIO COCTaBa BEIIECTB:
ajyIoTponM3alus M u3oMepusanus. Peakuuu, uaynime ¢ M3MEHEHHMEM COCTaBa BELIECTB: IIO
YHUCIly M XapakTepy pearupyroumx MU oO0pa3yroluxcs BelecTB (pa3fioKeHHUs, COSIUHEHHUS,
3aMerieHusi, oOMeHa); MO W3MEHEHHIO CTENEHEH OKHCICHHS OSJIEMEHTOB (OKHCIMTEIbHO-
BOCCTAHOBUTENIbHBIE W HEOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUHU); IO TEIIOBOMY
addekry (3K30- U SHAOTEpMHUYECKHE); TO ¢aze (TOMO- M TeTepOTreHHBIC); MO HAIMPABICHUIO
(oOpatumMble W HEOOpaTHMBIC); IO MCIOJB30BAaHUIO Karajmu3aropa (KaTaJIUTUYECKHEe U
HEKATAIUTUYECKHE); 10 MEXaHU3MY (paJluKaibHbIE, MOJICKYJIIPHBIEC U HOHHBIE).

BeposTHOCTh MpoTeKaHusd XMMUYECKUX peakiui. BHyTpeHHss sHeprus, sHTanbnud. TeninoBoit
apdexT xumuueckux peakuuid. Tepmoxumudeckue ypaBHeHusa. CTaHmapTHAs SHTAIBIHS
peakiuii 1 oOpazoBanus BemiecTB. 3akoH [.M.I'ecca u ero cienctBusi. JHTpoNus.

Ckopocth xumuyeckux peakuuid. [lonstue o ckopoctu peakuuif. CKOpPOCTh I'OMO- U
reTEepPOreHHOMN peakuu. JHEPIusi AKTUBALIUH.

@akTOpbl, BIHSIOIIME HA CKOPOCTh XMMHUYECKOW peakuuu. [Ipupoaa pearnpyrommx BELIECTB.
Temnepatypa (3akoH Bant—Ilodda). Konuenrpauus. Kartanuzaropsl u karaau3: romo- u
FETEpOreHHbIM, UX MeXaHu3Mbl. DepMEeHTbl, HX CpPaBHEHHE C HEOPraHM4YECKUMHU
KaTaju3aTopaMy. 3aBHCHUMOCTb CKOPOCTH PEAKUUHA OT IOBEPXHOCTH CONPHUKOCHOBEHUS
pearupyoIux BeIecTs.

OOpaTtuMOCTh XMMHYECKHX peakiuii. XuMudeckoe paBHOBecue. [loHATHE O XUMHYECKOM
paBHOBecuM. PaBHOBecHbIE KOHIIEHTpauuu. JIMHAMUYHOCTh XMMHUYECKOI'O PaBHOBECHS.
@akTOophl, BIMSIOLIME HAa CMEIIECHHUE PABHOBECHUS: KOHIEHTpALMs, AaBICHHUE, TeMmIeparypa
(mpuniun Jle HlaTense).

Jlemoncmpayuu

[IpeBpamienue kpacHoro ¢ocdopa B Oeiblii; KHCIOPOIa B 030H.

Mogenu Oyrana u u300yTaHa.

[Tonryuenue kuciaopoja U3 NepoKkcuaa BOAOPOIa U BOJbL; JerUIpaTalns dTaHoja.

[Tenouka npespamenuii P — P20s5 — H3POs; cBolicTBa yKCYCHOM KUCIIOTBI; pEaKLUU, UAYILUE C
o0pa3oBaHMEM OCaJKa, ra3a M BOJbI; CBOMCTBA METAJJIOB, OKUCIIEHUE aJbJETUAa B KUCIOTY U
CIUpTa B aJIbJICTHI.

Peakuuu ropenus; peakiuu 3HIOTEPMUYECKHE Ha MPUMEPE PEaKLUU pasyIoKeHHUs (ITaHoI’a,
KaJIMHHOM cenuTpbl, OMXpoMaTa aMMOHHUS) M OSK30TEpMHUYECKHE Ha MpHUMEpe peakiui
coenuHeHus (oOecuBeunBaHWE OpOMHOW BOABI M PAacTBOpa IMEpPMaHraHaTa Kajlds STUIICHOM,
raieHue U3BeCTH U Jp.).

B3anmopeiicTBre IMHKA ¢ PaCTBOPAMM COJISTHOM M CEPHOM KHUCIOT IPU Pa3HBIX TeMIeparypax,
pa3HBIX KOHLEHTPALMAX COJITHOM KHCIOTBI; PA3IoKEHHE MEPOKCUAA KUCIOPOAAa C IMOMOIIbIO
okcua maprasnma (IV), katanassl CbIporo msica u ChIporo Kaprodens.

B3aumonelicTBue MHKA pa3InyHON OBEPXHOCTH (MIOPOLIKA, MBUIM, IPaHyJl) C KUCIOTOM.
Mogenb «KUTSALIETO CIOsI».

Cwmemenne paBHoBecust B cucteme: Fe 3+ + 3 CNS — «— Fe(CNS)3; oMbuIeHHE KHUPOB,
peaxkuu 3TeprupuKauy.

3aBUCHMOCTb CTEIIEHU 3JIEKTPOJIUTHUECKON IUCCOLMALUU YKCYCHOW KHCJIOTBI OT pas-
OaBJieHUS.

Cpasnenue cBoiicts 0,1 H pacTBOpoB cepHOI U CEPHUCTOM KUCIIOT; MypaBbUHON U yK-

CYCHOM KUCJIOT; TUIPOKCUIOB JINTHUS, HATPHUS U KaJlUs.

Jlabopamopnvie onvimoi
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[lonyyenue xucimopoda pasiioKEHHUEM MEPOKCHAAa BOAOpPOAAa M (WJIM) NEepMaHTraHaTa

KaJIusl.

Peakuuu, uaymmue ¢ oOpa3oBaHMEM OCalKa, ra3a WM BOJABI Ui OpPraHUYECKHX M He-
OpPraHUYECKHUX KUCIIOT.

1.8. PacTBOpbI

ITonsste o pacrBopax. PU3MKO-XMMHUYECKAs MPUPOJA PACTBOPEHUS U PACTBOPOB.
BzaumopeiicTBue pacTBOPUTENS U PACTBOPEHHOI'O BEIIECTBA. PacTBOPUMOCTH BELIECTB.
Crioco0Obl BbIpa)Ke€HMsI KOHLEHTpAILMM PacTBOPOB: MaccoBasl J10JI1 PACTBOPEHHOI'O BEIIECTBA
(mpoueHTHAas1), MOJISIpHASI.

Teopus 37€KTPONUTHYECKON Aucconuanui. MexaHns3m JUCCOLMAaluyu BEIECTB € Pa3IMYHbIMU
TUIIAMU XUMHUYECKUX CBsi3ed. BKilag pycckuX Y4YeHBIX B pa3BUTHE IPEACTaBICHUM 00
JNEKTPONIMTUYECKON  qucconuanui. (OCHOBHBIE IIOJOKEHUS TEOPUM  DIIEKTPOJIMTUYECKOU
muccoranui. CTeneHb 3JeKTPOJMTHUECKOW AUCCOUAMU U (AaKTOPhl €€ 3aBUCHMOCTH.
CuibHBIE U CPEHUE DIIEKTPOJIMTHI.

Hucconumanus Boabl. BogopoaHsliii nokaszarens. Cpesa BOAHBIX PACTBOPOB AIEKTPOJIUTOB.
Peakiun oOMeHa B BOJHBIX pacTBOPAxX 3JIEKTPOJIUTOB.

['maponu3 xak oOMeHHBIN npouecc. HeoOpaTuMelii THAPOIIN3 OPraHUYECKUX M HEOPraHUYECKUX
COEIMHEHUH U €ro 3HaYEHHUE B IPAKTUYECKON JEATEIbHOCTH YEIIOBEKA.

OOpatumelii  ruaposnu3 coneil. CryneHuarbli ruzaponu3. IlpakTuueckoe npUMEHEHUE
TUPOJIN3A.

['maponu3 opraHMdecKkux BemiecTB (OENKOB, KUPOB, YITIEBOAOB, MOJMHYKICOTHAOB, AT®) u
ero Ouojoruueckoe M  IpakTHyeckoe 3HaueHue. OwmbuleHue  KupoB.  Peakius
TePUPHUKAIHH.

Jlemoncmpayuu

CpaBHeHuE 3J1eKTPOIIPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB.

CwMerieHue paBHOBECHS IMCCOLUAIINHN CIIA0BIX KUCIIOT.

WNuaukaTopsl 1 U3MEHEHUE UX OKPACKH B Pa3HbIX Cpelax.

CepHOKUCIBIN U (pepMEHTATUBHBIN THAPOJIU3 YITIEBOJIOB.

['maponu3 kapOoHATOB, Cynb()aTOB M CHJIMKATOB IIEIOYHBIX METAIIOB; HUTpaToB cBUHNA (II)
WIM LMHKA, XJIOpUJa aMMOHHUS.

Jlabopamopuwiii onvim

XapakTep JUCCOLMAUU Pa3INnYHbIX THAPOKCUIOB.

IIpakTHueckoe 3aHsATHE

[TpuroroBneHne pacCTBOPOB PA3INYHbBIX BUJIOB KOHIICHTPALIUH.

1.9. OkucanTeIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH.

DNEKTPOXUMHUYECKHE ITPOLIECCHI

OkHCIUTEeNbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okucieHus. BoccranoBurenu u
okuciutenu. OKHCIEHHME UM BOCCTAaHOBJICHHME. BaKHEHIIME OKUCINUTENM U BOCCTAHOBUTEIH.
BoccraHoBuTenbHBIE  CBOWCTBA METAUIOB — MPOCThIX BemecTB. OKUCIUTEIbHBIE U
BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAUIOB — IPOCTBIX BeHIECTB. BoccTaHOBUTEIbHBIE
CBOICTBa BeEIIECTB, OOpPAa30BaHHBIX »JJEMEHTaMU B HM3LIEH (OTpULIATENBbHON) CTENEHU
okucneHus. OKHUCIMTENbHbIE CBOMCTBA BEIIECTB, OOpAa30BaHHBIX JJIEMEHTaMH B BbICIIEH
(MONOXKUTENbHOM) cTeneHu OkKucieHus. OKUCIUTENbHbIE W BOCCTAaHOBUTEIbHBIE CBOICTBa
BEIIIECTB, 00Pa30BAHHBIX 3JIEMEHTAMH B IPOMEKYTOUHBIX CTEMIEHSIX OKHCIICHUSI.
Knaccudukanus OKHCIUTENIbHO-BOCCTAHOBUTENbHBIX peakuuid. Peaknuu MexaroMHOro u
MEXXMOJIEKYJIIPHOTO OKUCIIEHUS-BOCCTAHOBJICHMS. Peakiny BHYTPUMOJIEKYIISIPHOTO OKUCIICHMSI-
BOCCTAHOBJICHHS. Peakuuu CaMOOKHCJIEHUSI-CAaMOBOCCTaHOBJICHUSI (mucmpo-
HOPIMOHUPOBAHUA ).

MeTtoapl COCTaBJIEHHS YPABHEHH OKHUCIHUTEIIbHO-BOCCTAHOBHUTENBHBIX peakuuil. Merox
3JIEKTPOHHOrO OanaHca. BnusHue cpelnpl Ha NMPOTEKaHHE OKUCIMTEIbHO-BOCCTAHOBHUTEIHHBIX
MIPOLIECCOB.
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XUMHUYECKUE HCTOYHUKHM TOKA. DJIEKTPOIHBIE MOTEHUHMAbl. Pl CTaHAAPTHBIX 3JEKTPOIHBIX
MOTEHLUAIOB (3JEKTPOXUMHUECKUN PAJl HAMPSHKEHUH MeTasuioB). ['aqbBaHUYECKUE AIIEMEHTHI U
OpuHIUIBL  ux  paborel. CocTaBieHHE TallbBaHMYECKHUX  dJeMeHToB. (OOpaszoBaHue
rajbBaHWYECKUX Iap MPU XUMUYECKUX Ipoleccax. ['albBaHNYECKHE 3JIEMEHTBI, IPUMEHSIEMBIE B
JKU3HU: CBUHIIOBAas aKKyMYyJIATOpHas Oarapesi, HUKEIb-KaJMHUEBbIE Oarapew, TOILTUBHBIC
3JIEMEHTBHI.

DJIEKTPOIN3 PACIIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOJUTOB. [Iporecchl, mpoucxomsume Ha
KaToJ€ ¥ aHOZ€E. Y PaBHEHUS JIEKTPOXUMUUYECKHX MPOLIECCOB. DIEKTPOJIN3 BOJAHBIX PACTBOPOB C
WHEPTHBIMH 3JIEKTPOAAMHU. DJEKTPOJIU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMH 3IJIEKTPOJAMHU.
[IpakTHueckoe MPUMEHEHNE AIEKTPOIIU3A.

Jlemoncmpayuu

BoccranoBnenue quxpomara Kajaus HUHKOM.

Boccranosnenue oxcuna meau (11) yriem u Bogopoom.

BoccranoBinenue auxpomara Kaiaus STUIOBBIM CIIUPTOM.

OKucCIUTENbHbIE CBOMCTBA a30THOM KUCIIOTHI.

OkucnuTenbHbIE CBOMCTBA AUXpOMATa Kajusl.

["anpBaHWYECKUE STICMEHTHI M OaTaperKH.

DnekTponu3 pactBopa xiopuna meau (I1).

Jlabopamopnvie onvimol

B3auMmopeiicTBue METaJIOB ¢ HEMETalNIaMM, a TakKe C pacTBOpamMHu COJIE M pacTBOpaMu
KHCJIOT.

B3aumoneiicTBre CEpHOM M a30THOM KUCIIOT C MEJIBIO.

OkucnuTenbHbIE CBOMCTBA IEpPMaHTaHaTa Kalus B Pa3IuYHbIX CpeIax.

2. Heoprann4eckasi Xummusi

2.1. Knaccudukauus BemectB. [IpocThie BemecTBa

Knaccudukanus Heopranuueckux BemiecTB. [Ipocteie u croxkHbie BemiecTBa. OKCHIBI, UX
kiaccuukanus. [uapokcuasl (OCHOBAaHUS, KHCIIOPOACOICpXKAIIUE KHCIOTH, amM(pOTepHBIC
ruapokcuabl). Kucnotel, ux knaccudukanus. OcHOBaHUS, UX KiIacCH(PUKAIUS.

Comnu cpenHue, KUCIbIe, OCHOOBHBIE U KOMIUIEKCHBIE.

Mertamnbl. [lonokeHne MeTalsioB B MEPHOJUYECKONW CHUCTEME M OCOOCHHOCTH CTPOCHHSI HMX
atomoB. [IpocTeie BemecTBa — METAUIBL: CTPOCHUE KPUCTAUIOB U  METaJUTMYecKas
XUMHYecKkast CBs3b. OOmme Qu3uyeckre CBONCTBA METAIJIOB W HMX BOCCTAHOBUTEIHHBIC
CBOMCTBA: B3aMMOJICHCTBHE C HEMeTalaMu (KHCIOPOJOM, Tajor€HaMU, CEpOM, a30TOM,
BOJIOPOJIOM), BOJIOM, KHCIOTaMH, PACTBOPAMH COJIeH, OpPTaHMYECKUMHU BEUIECTBAMH (CIIUPTAMU,
rajoreHajKaHaMu, (eHoJIoM, KUCIoTaMmH), MenodaMu. OKCHUABI U THUIPOKCHUIBI METAJIIOB.
3aBUCUMOCTh CBOMCTB 3THX COEAMHEHHH OT CTENEHEH OKHUCIEHHUS METAJIJIOB.

3HavYeHHE METAJJIOB B IPUPOJIE U )KU3HU OPTaHU3MOB.

Koppo3uss wmeramnoB. Ilonarne koppo3uu. XuMHUECKass KOppo3usd. ODIEKTPOXHUMHYECKas
Koppo3usi. CriocoOb! 3alIUThl METAJUIOB OT KOPPO3HUHU.

OO6mue crnocoObl oMyueHUs: MeTauIoB. MeTaisl B mpupoje. MeTamnyprus U ee BUABL: MHPO-,
TUAPO- U AJIEKTPOMETAIUTYPIHs. DJIEKTPOJIU3 PACIUIABOB M PACTBOPOB COCAMHEHUN METANIOB U
€ro MpaKkTUYECKOEe 3HAUYCHHUE.

Hemerannel. Tlonmoxkenne HemeramwioB B Ilepuommdeckoil cucrteme, OCOOCHHOCTH CTPOCHUS
UX aTOMOB. DJIEKTPOOTPULIATEIbHOCTb.

brnaropoansie ra3zpl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJIAarOPOJHBIX Ta30B U OCOOCHHOCTH HX
XUMHUYECKHUX U PU3NIECKUX CBOMCTB.

Hemeramnsl — mpocthie BemecTBa. MIX aTOMHOE M MOJEKYISIPHOE CTPOSHUE UX. AJUTOTPOIIHS.
XUMHYECKUE CBOMCTBa HeMeTauioB. OKHUCIUTENbHBIE CBOWCTBA: B3aUMOJEHCTBHUE C
METaJUIaMH, BOJIOPOJIOM, MEHEEe DJJIEKTPOOTPHUIATEIIbHBIMA HEMETaJJIaMH, HEKOTOPBIMHU
CIIO)KHBIMH BEIIECTBAaMH. BOCCTaHOBUTENBHBIE CBOWCTBA HEMETAJUIOB B PEAKIUSAX C (PTOPOM,
KHCIJIOPOJIOM, CJIOKHBIMH BEIIECTBAMHU — OKUCITUTEISIMU (a30THOW U CEPHOM KUCIOTaMH | JIp.).
Llemoncmpayuu
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Komnexnus «Kiaccuduxaiust HeOpraHM4eCKUX BEUIECTB» U 00pa3Iibl MPEICTaBUTENCH KIIAaCCOB.
Komnexkuust «Knaccudukanus oOpraHudeckMx BelIeCTB» M o0Opas3lbl MpefcTaBUTeNen
KJIACCOB.

Mopenu KpUCTaJUIMYECKUX PEIETOK METAIIOB.

Kouexmust MeTaioB ¢ pa3HbIMU (U3UYECKUMHU CBOMCTBAMHU.

B3aumopeiicTBue nuUTHs, HATpUs, MarHus U JKejle3a ¢ KUCIOPOAOM; IIEIOYHBIX METaUIOB C
BOJIOM, cnupramu, (HEHOJIOM; LMHKAa C pPacTBOPaMHM COJITHOM M CEpPHOM KHCIIOT; HATPUS C
CEpoi; aIFOMUHUS € OJI0OM; XKeje3a C paCTBOPOM MEIHOTO KyIopoca; allFlOMUHHUS C PACTBOPOM
€IIKOr0 Hatpa.

OKcuabl ¥ THAPOKCUIBI XPOMA.

Koppo3us MeTajioB B 3aBUCUMOCTH OT YCIIOBHM.

3aiuTa MEeTauIoB OT KOPPO3UHU: 00pa3Ibl «HEPKABEEKY, 3aIIUTHBIX TOKPBITHIA.

Komneknus pya.

DJIEKTPOJIN3 PACTBOPOB COJIEH.

Mojenu KpuCTaIIIMUECKUX PEeUIeTOK Hoaa, anmasa, rpadura.

Amnotponust pocdopa, cepbl, KHCIOPOA.

BzaumopeiictBue BOIOpPOAA C KHUCIOPOAOM; CYPbMBI C XJIOPOM; HATpUsl C HOJOM; XJopa C
pacTBOpoM OpomMuaa Kallus;, XJOPHOW M CEPOBOJOPOIHOIN BOJBI, oOecliBeuMBaHHWE OpPOMHOMN
BOJIbI TUJICHOM WJIH allETUIICHOM.

Jlabopamopnvie onvimol

O3zHakoMiieHHe ¢ 00pa3LaMu NpeCTaBUTENEH KIacCOB HEOPTaHUYECKUX BEILIECTB.
O3znakomiieHHe ¢ 00pa3liaMu IMpeCTaBUTeNe KJIacCOB OPraHMYECKHUX BEIIECTB.

O3HaKoOMJIEHHE C KOJUIEKLIUEN PYA.

[Tony4yeHue kucmopoaa 1 ero CBOMCTBa.

ITomy4yenue BogOpoa U €ro CBOMCTBA.

[TonyyeHue macTUYECKOM cepbl, XHMUUYECKHE CBOMCTBA CEPHI.

BzaumopeiicTBre MeTamioB ¢ paCTBOpaMU KUCIOT U COJIEH.

CaolicTBa yriis: aacopOIOHHBIE, BOCCTAHOBUTENIbHBIE.

BzaumopeiicTBre NMHKA UM aTIOMUHUS C pACTBOPAMH KHUCIJIOT U IIETOYEH.

OkpalvBaHye MI1aMeHH KaTUOHAMM ILEJIOYHBIX U IEI0YHO3EMEIbHBIX METAIIIIOB.

2.2. OcHOBHBIE KJIACCHI HEOPTAHMYECKUX U OPraHUYeCKUX COeIMHEeHUH

Bonopoansle coenuHenuss HeMmerawioB. IlonydyeHne amMmuaka W XJIOPOBOAOPOAA CHUHTE30M H
KOCBeHHO. Pu3nyeckue cBoiictBa. OTHOLIEHNE K BOJIE: KUCIOTHO-OCHOBHBIE CBOWCTBA.

Oxcusbl U aHTUAPHIBI KapOOHOBBIX KHCIOT. HeconeoOpasyrolye u coneoOpas3yrone OKCHIbI.
Kucnotuele okcuipl, ux cBoiictBa. OCHOOBHBIE OKCUBI, X CBOMCTBA. AM(OTEPHBIE OKCHUJIBI, X
CBOICTBA. 3aBUCUMOCTb CBOMCTB OKCHJIOB METAJNIOB OT CTENIEHU OKUCIICHHUS.

AHTUApUABl KApOOHOBBIX KUCIIOT KaK aHAJIOTH KHCIIOTHBIX OKCUIOB.

Kucnorsl opraHnyeckue u HeopraHudeckue. KHCIOTBI B CBET€ TEOpPHUH IJIEKTPOJIU-
TAYECKOW auccoruanuu. KucimoTel B cBeTe mpoToiHTHYecKoi Teopuu. Kiaccudukanus
OpPraHMYeCKUX U HEOpraHMuecKux KuciaoT. OOume CBONCTBA KHUCIOT: B3auMOJeHcTBUE
OpraHMYECKUX M HEOPraHWYECKUX KHCIOT C MEeTaljlaMd, OCHOOBHBIMU M aM(OTEpHBIMH OK-
CHJaMU M THAPOKCHJAMM, COJSIMH, 0Opa3oBaHUE CIOXKHBIX 3(upoB. OCOOEHHOCTH CBOMCTB
KOHIICHTPUPOBAHHOM CEpHOM U a30THOM KHUCJIOT.

OcHoBaHMsI oOpraHudeckue M HeopraHuueckue. OCHOBaHHMA B CBETE€ TEOPUHM DJIEKTPO-
auThdeckor aucconumanuu. OcHOBaHUSL B cBeTe mporonuThyeckoil Tteopun. Kiaccudu-
KalUs OpPraHMYEeCKMX W HEOPraHMYECKUX OCHOBaHUN. XUMHUYECKHE CBOMCTBA ILEIOYEH U
HEpacCTBOPUMBIX OCHOBaHHH. CBONCTBA OECKUCIOPOIHBIX OCHOBAaHUI: aMMHaKa i aMHHOB.
B3anMHOe BiusiHEE aTOMOB B MOJIEKYJIE aHUJIMHA.

AMdoTepHbIe opraHuecKre U HeopraHudeckue coequHeHus. AM(GOTepHble OCHOBaHUS B CBETE
IPOTOJIUTUYECKOHN TeopuH. AMPOTEPHOCTh OKCHJIOB U THAPOKCHIOB MEPEXOTHBIX

METAJUIOB: B3aNMOJEHCTBHE C KHCIOTaMU U IIEJTOYAMH.
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Comu. Knaccudukanmus u XuMU4eckue cBoHcTBa cosieil. OcoOEHHOCTH CBOWMCTB couieit
OPraHWYECKUX U HEOPTraHUYECKUX KUCIIOT.

['eneTnyeckasi CBA3b MEXKY KJIACCAMH OPTAHMYECKUX U HEOPTAHUUECKUX COCAMHEHUH.

[ToHsiTHE O TEHETHYECKON CBSI3M W FEHETHMYECKHX PsIaX B HEOPraHMYECKONW U OpraHUYeCKOi
xumuM. ['eHeTnueckue psapl MeTaia (Ha NMpUMEpPEe Kalblus U XKeje3a), HemeTauia (cepbl U
KpEMHUS), MEPEeXOJHOro 3jieMeHTa (UMHKa). ['eHeTMdeckue psiiabl U TeHeTHdeckas CBsI3b B
OPraHU4YeCKOW XUMHUHU. ETMHCTBO MHpA BELIECTB.

Jlemoncmpayuu

Koyekuu KUCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHIOB, JEMOHCTpAIMs MX CBOMCTB.
B3auMopeiicTBHe KOHIIGHTPUPOBAHHBIX a30THOM M CEPHOM KHUCIIOT, a Takke pa30aBlieH-HOU
A30THOM KHCIIOTHI C MEJBIO.

Peakuust «cepeOpsHOro 3epKanay A MypaBbUHOM KUCIOTHI.

B3aumonelictBue pacTBopa THUIAPOKCHIA HATPUSl C KHUCIOTHBIMM OKCHUJAMH  (OKCHUAOM
docdopa (V)), ampoTepHBIMU THAPOKCUIAMHU (THIAPOKCHUIOM IIMHKA).

B3aumoneiicTBue aMMuaka ¢ XJOPOBOAOPOJOM M BOJOH. AHAJIOTMYHO JJII METUIIAMUHA.
B3auMopeiicTBUe aMUHOKHCIIOT C KUCIOTaMHU U 1ienodaMu. OCyIecTBIeHUE NePEX0A0B:

Ca — Ca0 — Ca3(PO4)2 — Ca(OH)2

P — P20s5 — H3PO4

Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu

C2Hs0H — C2H4 —C2H4Brr2

Jlabopamopnvie onvimol

[lonmy4yeHue u CBOICTBA yIIEKHUCIIOTO rasa.

CBolicTBa COJISTHOM, cepHOH (pa30aBiIeHHOMN) U YKCYCHOM KUCIIOT.

BzaumopeiictBue rumpokcuaa Hatpus ¢ coisimu  (cyabdatom wmeau (1) u xmopumom
aMMOHHUA).

Pa3noxenue ruapokcuia Meau.

[Tony4yenue u ampoTepHbIe CBOMCTBA THAPOKCHIA ATFOMUHHUSL.

[Tony4yenue xecTKoil BO/bI U U3YUECHHUE €€ CBOMCTB.

YcrpaHneHrue BpeMEHHOM U MMOCTOSIHHOM JKECTKOCTH.

Ilpakmuueckue 3anamus

ITomy4yenue XJI0pOBOOPOAA U COISTHOM KUCIIOTHI, MX CBOKCTBA.

ITonyuenne aMmMuaka, ero CBOKMCTBA.

2.3. Xumus 31eMeHTOB

S-DJIeMEHTBI

Bonpopoa. /IBOMCTBEHHOE TOJOKEHHE BOJAOPOJAa B NEPUOAMYECKON cucTeMe. HM30Tomnbl
Bomopona. Tsbkenas Boma. OKHCINTENBHBIE M BOCCTAHOBMTEIBHBIE CBOMCTBA BOJOPOJA, €T0
MOJy4YeHHE U TpuMeHeHure. Poiib Bogopoa B )KMBOM 1 HEKMBOM nipupoze. Boma. Posib BoabI Kak
cpeaoo0pa3yIoLIero BEIIeCTBA KIETKH. DKOJIOTHYECKUE aCTIEKTh BOJIOMOIb30BaHUS.

OnemenTsl [A-rpynmnsl. lllenounsie metamibl. OOmas XxapakTepUCTHKA LIEIOYHBIX METAIJIOB Ha
OCHOBaHuUM nosioxkeHus B Ileproguueckoit cucreme anemeHToB JI.MI.MeHnneneeBa u  CTpoeHUs
atomoB. [lonmyueHue, pu3myeckue W XUMHUYECKHE CBOMCTBA INEIOYHBIX MeETAIOB. KaTHOHBI
IIEIOYHBIX ~ METaJNIOB KaK BaKHEHImIas xumuyeckas (opmMa HMX  CyIIeCTBOBaHUSA,
peryisiTUBHasl poJib KaTHOHOB Kajusl U HaTpus B KUBOHM KkieTke. [IpuponaHble coennHeHus
HATpHs U Kajusi, UX 3HaYCHHE.

OnemeHThl [IA-rpynmel. OOmias xapakTepucTHKa MIETOYHO3EMETbHBIX META/UIOB U MarHus Ha
OCHOBaHuUM nosioxkeHus B Ilepuognueckoit cucreme anemeHToB JI.MI.MenneneeBa U CTpoeHUs
atoMoB. Kanbumii, ero mosydenue, pusmyeckue M XUMUYECKHE CBOMCTBA.

Baxueiline coelvHEHMs] KalbliMs, MX 3Hauye€HUWE M IpuMeHeHue. Kampuwmii B mpupoje, ero
Ouosoruueckas poJb.

p-DneMeHTHI

AmoMuHui. XapakTepucTHKa aJllOMHHUSI Ha OCHOBaHMU mojoxkeHus B Ilepumommueckoit
cucremMe onemeHtoB J[.M.MenzneneeBa u crpoeHus aroma. I[lomydyenue, ¢usmueckue u
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XAMHYECKHE CBOMCTBA AMIFOMUHUSA. BaxkHelnne coOeIMHEHNS ATFOMUHMS, UX CBOMCTBA, 3HAYCHHUE
U ipuMeHeHue. [IpupoaHsle CoeqMHEHNS ATIOMUAHUS.

VYraepon u kpemuuii. O011as XxapakTeprucTUKa Ha OCHOBaHUU MX MOJ0keHus B Ilepuonuueckoit
cucreme J[.M.MenneneeBa u crpoeHuss aroma. IIpocteie BemecTBa, O0Opa30BaHHBIC STUMH
aneMeHTaMu. OKCHIIbl U TUAPOKCHU[BI YIJIepoJia M KpeMHus. BaxHelinne cojid yrojibHOW U
KPEMHUEBOU KUCIIOT. CUIIMKATHAS IPOMBIIICHHOCTD.

["anorensl. O0mas XxapakTepUCTHKA TAJIOTEHOB HA OCHOBAaHUH MX MOJIOXKeHUs B [leproamueckoii
cucreMe osneMeHToB J[.M.MenneneeBa u CTpoeHus aroMoB. [anoreHel — MPOCTHIE
BEILECTBA: CTPOCHUE MOJIEKYJ, XMMUYECKHE CBOWCTBA, IIOJYYCHUE U IPUMEHEHHE.
Baxneimne coeavHEHHs TajJOreHOB, MX CBOWCTBA, 3HAYEHUE U INPUMEHEHHE. l'ajloreHs! B
npupoJe. buonoruyeckas poib raJoOreHoB.

Xanpkorenpl. OOmas XapakTepUCTHKA XaJbKOI€HOB HA OCHOBAaHUM UX IIOJIOKEHHUS B
Ilepuonnueckonn cucreme sineMeHTOB J[.M.MeHneneeBa U CTpoeHMs aTOMOB. XaJIbKOI€-HbI
— mpocTsle BemecTBa. Astorponus. CTpoeHne MOJEeKyd aUIOTPONHBIX MOIUGUKAIMM U HX
cBoricTBa. [lonmyyenue u npuMeHeHne KUCI0poJa U cepbl. XaJIbKOT€HbI B IIPUPO/IE,

ux Guosnornyeckas pob.

Onementsl VA-rpynmbl. O0mas XapakTepuCTUKa 3JIEMEHTOB 3TOW TPYIIbI HA OCHOBAHUHU HX
nonoxxenuss B Ilepuonnueckon cucreme snemeHToB [[.M.MennaeneeBa U CTpOEHUs aTOMOB.
CrpoeHrie MOJIEKYNIBI a30Ta W aUIOTPONHBIX Moaudukammii (ocdopa, ux ¢uszndyeckue u
XUMHUYECKHE CBOMCTBA. Bomopoansle coenuHeHHs 3i1eMeHTOB VA-rpynnbl. OKCuabl a3ora H
docthopa, coorBercTByrOmmMe HM KUCIHOTH. Comm 3TUX KHCIAOT. CBOHCTBA KHCIOPOIHBIX
coeuHeHul azoTa U Qocdopa, Ux 3HaueHHEe M mpuUMeHeHHue. A3oT u ¢dochop B mpupojae, ux
Ouosiornueckas posib.

OnemenTsl IVA-rpynnsl. O0mas xapakTepucTHKa 3JIEMEHTOB 3TOW IpyIIbl HA OCHOBAaHUU UX
nosnoxenuss B Ilepumonnueckoin cucreme sineMmeHtoB [I.M.MenaeneeBa U CTPOECHHsSI aTOMOB.
VYraepon u ero ajutotponus. CBoicTBa aJuIOTPONHBIX MOAM(UKAIMK yriiepoaa, UX 3HaAUYE€HUE U
npuMeHeHre. OKCUAbI U THJIPOKCHUJIBI YIJIEpoaa U KPEMHHUs, UX XUMUYeckue coicTBa. Comau
YrOJbHOW M KPEMHHMEBBIX KHUCIIOT, MX 3HadeHue u npumeHenue. IIpuponoobpaszyromias posb
yIiIepoJia Juisl J)KUBOW M KPEMHMS U1 HEKUBOW ITPUPOJBL.

d-DiemMeHTBI

OcoOennoctu crpoeHuss artoMoB d-amementoB (IB-VIIB-rpynm). Menps, uuHK, XpoMm,
JKene30, MapraHell Kak HpPOCTble BEIIECTBa, UX (HU3NUECKHe M XHMMHUYeckue cBoiictBa. Ha-
XOXKJICHHE 3TUX METAIJIOB B NMPUPOJE, UX ModydeHue u 3HadeHue. CoeanHeHus d-3ieMeHTOoB ¢
pa3IMYHBIMM CTENEHAMH OKHCIIEHMs. XapaKTep OKCHJIOB U THAPOKCHUIOB ITHX JJIEMEHTOB B
3aBUCHMOCTH OT CTEIIEHH OKHMCIICHHs METAJLJIA.

Llemoncmpayuu

Konnmexkuuu mOpoCTBIX BEIIECTB, OOpPa30BAHHBIX 3JIEMEHTAMHU PA3JIMYHBIX  3JIEKTPOHHBIX
CEMEHCTB.

Komnnexnnyu MUHEpanoB ¥ TOPHBIX MOPOJI.

[Tony4yeHune amnoTpONHbBIX MOAU(UKALIUN KUCIOpOoJia, cepbl, (hochopa.

XuMHYecKue CBOWCTBa BOAOPOa, KUCIOPOAa, cepbl, pochopa, raJoreHoB, yriaepoaa.

Oxcunpl cepbl, a3oTa, YIJEpoJa, JKEIE€3a, MapraHiia, MEAM C PA3IMYHBIMHU CTENEHSIMHU
OKHCJICHMS, NX CBOICTBA.

I'mapokcunbl cepel, XpoMa, MapraHiia, jKeiae3a, MeAH, aJIOMUHHA M LIMHKA, UX IOJIy4eHHUE U
XUMHYECKHE CBOMCTBA.

Jlabopamopnvie onvimoi

N3yuenue CBOMCTB MPOCTHIX BEUIECTB U COCTMHEHHM S-3JIEMEHTOB.

W3yuyeHue CBOMCTB IIPOCTHIX BELIECTB U COCIUHEHUN P-IJIEMEHTOB.

W3ydeHne cBOMCTB MPOCTHIX BELIECTB M COEUHEHNN d-3J1€MEHTOB.

Ilpakmuueckue 3anamus

ITonmy4yenue TUIPOKCHUIOB ATFOMUHHUS U IMHKA; UCCIIEI0BAHUE UX CBOMCTB.

[Tony4yeHue u uccie0BaHUE CBOMCTB OKCHJIOB CEpBI, yriiepoaa, hocdopa.
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2.4. X¥MH4 B :KH3HH 001eCTBA

XHUMHS ¥ IPOU3BOJICTBO. XMMUYECKASI IPOMBIIIJIEHHOCTh U XUMHUYECKUE TEXHOIOTHH.

ChIpbe UIsI XUMHUYECKOW MPOMBIIIJIEHHOCTH. Boa B XMMUYECKON MTPOMBIIITIEHHOCTH. DHEPTUs
JUIs1 XUMHYECKOT0 Ipon3BoicTBa. HaydHble MPUHININIBI XMMUYECKOTO IPOU3BO/ICTBA.

3amuTa OKpy’Karolled Ccpelbl U OXpaHa TpyAa NPU XUMHUYECKOM Ipou3BojAcTBE. OCHOBHBIE
CTaJuu XUMHYECKOro Npou3BoaAcTBa. CpaBHEHUE TPOU3BOACTBA aMMHUAKa U METAHOJIA.

XHUMHA B CEINBCKOM XO35MCTBE. XUMHU3aALU CEIbCKOI0 X03541UCTBA U €€ HaIIPaBJICHUS.

PacTenus v moyBa, MOYBEHHBII MOTJOLIAIOUINN KOMIUIEKC. YI00pEeHUS M WX KiacCU(pUKALIUS.
XYUMHYECKHE CpPEICTBA 3allluThl pacTeHuil. OTpuuaTenbHbIE MOCIEACTBUS IPUMEHEHUS
MNECTUINIOB ¥ 00pb0a ¢ HUMU. XUMHU3aIUs )KUBOTHOBOJICTBA.

Xumus ¥ 3KoJorus. XUMHUYECKOe 3arpsi3HeHHe OKpyKaromel cpenasl. Oxpana ruapocdepsl oT
XUMHYECKOro 3arpsa3HeHus. OxpaHa MOYBbl OT XMMHUYECKOro 3arpssHeHus. Oxpana arMocgepsl
OT XuUMHUYECKOro 3arpsizHeHus. Oxpana ¢uopsl u ¢ayHbl OT XHUMHYECKOTO 3arps3HCHHS.
broTexHOJIOrs ¥ TeHHAs UHKEHEpUs.

XuMUs U TTOBCEIHEBHAS KU3Hb YesnoBeka. JlomamHas anteka. MOKIIME U YUCTALIME CPECTBA.
CpenctBa 00pb0BI ¢ OBITOBBIMH HaCEKOMBIMH. Cpe/icTBa JTMUYHOM TUTHEHBI U KOCMETUKU. XUMUS
U nuia. MapkupoBKU YIIaKOBOK MUIIEBBIX U TMTHEHUYECKUX IMPOAYKTOB U YMEHHUE UX YMUTATh.
OKOJIorus *KWINIIA. XUMUSA U T€HETHKA Y€JI0BEKa.

Jlemoncmpayuu

Mopaenu npou3BOACTBA CEPHOU KUCIOTHI U AMMHAKA.

Konnekuust ynobpenuit 1 necTuuaoB.

O06pa3ibl cpeacTB OBITOBOM XUMUHU U JIEKAPCTBEHHBIX MPENapaTos.

Ilpakmuueckue 3anamus

O3HakoMJIEHHE ¢ KOJUIEKIIMEH yI0OpeHHi U MeCTUIUIOB.

O3HakomiieHHe ¢ 00pa3LamMu CpeAcTB ObBITOBOI XMMUU U JIEKAPCTBEHHBIX IIPENIapaTOB.

3. Opranuyeckasi XuMus

3.1. [IpeameT opraHnyecKoil XUMHUH.

Teopust cTpOeHUsI OPraHUYECKUX COCTUHEHHM

[Ipenmer opranuueckoit xumuu. [loHATHE 00 OpPraHWYECKOM BEIIECTBE U OPTraHMYECKOU
xuMuu. KpaTkuil ouepk UCTOpUU pa3BUTHs OPraHUYECKOM XMMHUU. BuTanusm u ero kpyueHue.
Oco0eHHOCTH CTPOEHUS OPraHUYeCcKuX coenHeHui. KpyroBopot yriiepoaa B mpupoie.

Teopus ctpoenus opranndeckux coenuHennii A.M.bytaeposa. IIpennocbuiku co3nanus Teopun
ctpoeHusi. OCHOBHBIE MOJIOXKEHUS Teopuu cTpoeHus A.M.byriepoBa. Xumuueckoe cTpoeHue U
cBoiicTBa oprannuyeckux BemecTB. [lonstue 06 nzomepun. CrocoObl 0TOOpaKEHUSI CTPOCHUS
MOJIEKYJIBI (popMyIibl, MoAenn). 3HaueHue Teopun A.M.byTiepoBa aiis pa3BUTHSI OPTaHUYECKON
XUMHUHU U XMMHUYECKHUX TIPOTHO30B.

Crpoenue aToma yriepoja. IJIEeKTPOHHOE 00JIaKo U OpOUTalb, S- U P-OpOUTANIU. DIECKTPOHHBIC
U 3JEKTpOHHO-rpaduyeckue (GopMyspl aToMa yriepoja B OCHOBHOM M BO30YXIEHHOM
cocrosiHUsAX. KoBaneHTHas XuMuyeckas CBsi3b U €€ Kiaccu(uKaius 1no crnocody nepeKkpbIBaHUs
opburtaneit (o- u m-cBsa3u). [lonarue rubpuauzanmu. PaszauuHble THNBI THOPUAM3ALNU U
dbopmMa aTOMHBIX OpOUTaNel, B3aUMHOE OTTAJIKUBAaHUE THOPHIHBIX oOpOUTaed U HUX
pacrojaokeHUe B MIPOCTPAHCTBE B COOTBETCTBUM C MMHMMYMOM 3HEpruu. I'eoMeTpust MOIeKy
BEIIECTB, 00pa30BaHHBIX aTOMaMH YIJIEPOJia B Pa3JINYHBIX COCTOSHUAX THOPUIN3ALIUN.
Knaccugukanus opranuyeckux coeauHeHuid. Kiaccuduxanuss opraHmdeckux BeLIeCTB B
3aBUCHUMOCTH OT CTpoeHus yriepogHo uenu. [loHsTtue (QyHKUMOHAIBHON TpPYyMIMbL.
Knaccugukarus opraHMueckiX BEIIECTB 110 TUITY (PYHKIIMOHAILHOW TPYIIIBL.

OcCHOBBI HOMEHKJIATyphl OpPraHMYECKHX BEIIECTB. TpHUBHAJbHBIE Ha3BaHMs. PanuoHanbHas
HOMEHKJIaTypa Kak npenmecrseHHuna HoMmeHkiuatypel I[UPAC. Howmenxnmarypa IUPAC:
MPUHIIMIIBI 00pa30BaHus Ha3BaHUM, CTApPIIMHCTBO (PYHKIIMOHANBHBIX IPYMI, UX 0003HaYEHHE B
npedukcax u cyppukcax Ha3BaHUN OPraHMYECKUX BEILECTB.

Tunel XUMHUYECKUX CBS3€M B OpraHMYECKHUX COEAMHEHHUSAX U CHOCOOBI MX pa3phiBa.
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Knaccudukanus KOBaJCHTHBIX CBS3€H IO 3IEKTPOOTPUIIATEIIPHOCTH CBSI3aHHBIX aTOMOB,
croco0y TepeKphIBaHUs OpOUTANCH, KPaTHOCTH, MeXaHU3My oOpa3oBaHus. CBs3b TPHPOIBI
XUMHUYECKOH CBS3M C THIIOM KPHUCTAIMYECKON pEHIeTKH BEIeCTBa M €ro (hM3HYeCKHUMHU
cBOMCTBaMH. Pa3pplB XMMHUYECKOW CBSI3M Kak TIpolecc, oOpaTHBIM ee oOpa3oBaHuioo. I o-
MOJIUTHYECKHH M TETEePOJIMTUYECKUN pa3pbIBbl CBS3€H, MX COMOCTABICHHE C OOMEHHBIM U
JOHOPHO-aKIENTOPHBIM MeXaHu3MaMu HuX oOpa3oBanus. [loHaTue cBOOOAHOIrO paauKaia,
HYKJICO(DUIBHON U ANEKTPOPUIBHON YaCTUIIBI.

Knaccudukanus peakiuii B opraHudeckoil Xumuu. [ToHATHE O TUITaX U MEXaHU3MaX PEakIuid B
opraamueckoit xumun. CyOctpar u pearent. Kmaccudukamus peakiuil 1Mo W3MEHEHHIO B
CTpyKType cyOcTpara (ImpHCOeAMHEHHE, OTIICIUICHHWEe, 3aMelIeHHe, HU30MepHu3alus) U THILY
peareHta (paguKaibHbIe, HYKICO(PHIbHBIC, 3IEKTPO(UILHEIC).

Peakiun mnpucoenunenuss (AN, AE), smumunupoBanus (E), 3amemenust (SR, SN, SE),
uzoMepu3aluyi. PasHOBUIHOCTH peaklui Ka)XJ0ro THUIA: THAPUPOBAHUE U JETHIPUPOBAHUE,
TaJIOTEHHPOBAaHUE U JIeraJloreHUpOBaHWEe, THUIpaTauus U Jerujaparanus, TUApo-
TaJIOTEHUPOBAHUE M JACTUAPOTaJIOr€HUPOBAHUE, IMOJUMEpU3AlMsl U  IOJMKOHICHCALHUS,
neperpynnupoBka. OcCOOEHHOCTH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuili B opra-
HUYECKON XUMUH.

CoBpeMeHHbIE TPEICTABICHUSI O XUMHYECKOM CTPOCHUM OpPraHMYECKUX BEILECTB.
OcHoBHblE HampaBieHUs pa3BUTHs Teopuu crpoeHuss A.M.byrnepoa. W3omepuss opra-
HUYECKUX BelecTB M ee BuAbl. CTPYKTypHas H30MEpHUs: MEXKKIACCoBasi, YIIepOJHOIO
CKEJIeTa, TIOJIOKEHUS KpaTHOM CBsI3W M (PyHKUMOHAIBbHOM rpynnsl. [IpocTpaHcTBeHHas
U30Mepusi: TeoMmMeTpuyeckas u onTtudeckas. llonarue acummerpuueckoro ueHtpa. buo-
JIOTUYECKOE 3HAa4YeHHE ONTHYECKOM wH3oMepuH. B3aummHOe BiMsSIHME aTOMOB B MOJIEKYJIax
OpPraHMYECKUX BEIIECTB. OIEKTPOHHbIE A(PGPEKTHl aTOMOB M AaTOMHBIX TpYII B OpraHH-
YeCKHX MoJieKynaax. WHAYKIMOHHBIA A(PQEKT, TONOXKUATEIBHBIA W OTPHUIATENbHBIA, €ro
ocobeHHocTu. Me3zomepHbiid 3O PeKT (3PHEKT CONpsKEHUS), €r0 0COOSHHOCTH.

Jlemoncmpayuu

Konnmekuuu opraHuyeckux BelIeCTB (B TOM 4HCIE JIEKAPCTBEHHBIX MpEnaparoB, Kpa-
cuTenel), MarepuasioB (MPUPOJHBIX M CHUHTETUYECKUX KaydyKOB, IJACTMACC U BOJIOKOH) U
U3JIeNHiA U3 HUX (HUTEH, TKaHe!, OTJEJIOYHBIX MAaTEPHUAJIOB).

Mopgemu monekyn CHa, C2Ha, C2H2, CeHs, CH3OH — mapoctepxHeBbie U O0OBEMHEIE.
Monenu oTTankuBaHusi THOPUAHBIX OPOUTANIEH ¢ TOMOIIIBIO BO3AYIIHBIX [IAPOB.
B3aumonelicTBue HaTpusi C OSTaHOJIOM W OTCYTCTBHE B3aMMOJEHCTBHUS C JAUITUIIOBBIM
abupom.

OnpIThI, MOATBEPXKJAIOLINE HaIMuue (PYHKIHMOHAIBHBIX TPYII Yy COEIWHEHUH pa3iInuHbIX
KJIaCCOB.

Jlabopamopmuwiii onvim

H3roroBneHne Moaenel MOJIEKyJI —IIPEICTaBUTENEH Pa3IMUHbIX KJIACCOB OPraHMYECKHUX
COCTUHEHUH.

Ipaxmuuyeckue 3anamus.

OGHapyxeHue yriepojia u BOA0pOaa B OPTaHHYECKOM COSTUHEHUH.

Ob6napy>xenue rajnoreHoB (mpoda beitnpiiTeiina).

3.2. [IpeaenbHbie yriieBOA0POAbI

['omonornueckuit psin  ankaHoB. Ilonsitue 00 yraeBomoponax. OcoOEHHOCTH CTPOEHHSA
IpellebHBIX YTIEBOI0POAOB. AJKaHbI KaK MPECTaBUTENN PEIEIbHBIX YTIEBOIOPOI0B.
ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJIbl METaHa W JAPYTUX allkaHoB. ['o-
MOJIOTUYECKUN psl U u3oMmepuss napadpuHoB. HopmanbHoe UM pa3BETBIEHHOE CTPOEHUE
yraeponHod 1enu. HomeHknaTypa allkaHOB M alIKWIIBHBIX 3amectuteneil. dusmyeckue
CBOICTBA aJKaHOB. AJIKaHbI B IPUPOJIE.

XuMuyeckue  cBOMCTBa  anmkaHoB. Peakmum  SR-tuma:  ramoreHupoBaHue — (paboThI
H.H.CemenoBa), nurpoBanue no KonoBanoBy. MexaHu3M peaklMy XJOPUPOBAaHUS AJIKaHOB.
Peakuuu nermapupoBaHus, TOPEHMs, KATATUTUYECKOTO OKHCIEHHUS alkaHOB. KpekuHr
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AJIKaHOB, Pa3JIMYHbIE BUbI KPEKMHIa, IPUMEHEHHUE B IPOMBIIIIEHHOCTU. [Inponu3 nu KoHBepcus
MeTaHa, N30MepHU3alus aJIKaHOB.

[lpumeHenne u crnocoObl MoyydyeHHs] ankaHoB. OOnmacTu mnpuMeHeHus ankaHoB. [Ipo-
MBILIUICHHBIE CIOCOOBI IOJIyYEHHMs] QJIKAaHOB: IOJY4YEHHE W3 NPUPOAHBIX HCTOYHHMKOB,
KPEKUHI mapaduHOB, TIOJTYYCHHE CHHTETHYECKOro OCH3WHA, ra3uukanus yris, TUIApU-
poBaHue aykaHOB. JlaGoparopHble cHOCOObl MOMY4EHHUs alKaHOB: cuHTe3 Bropua, nekap-
OOKCHJIMPOBAaHUE, THAPOIN3 KapOua aJtOMUHUS.

[{uknoankanpl. 'oMonoruueckuii psii ¥ HOMEHKJIATypa LUKJIOAIKaHOB, MX o0wias Gpopmya.
IlonsaTe O HampspkeHUM LUKIA. 30omMepus LMKIOAIKAHOB: MEXKKIACCOBAs, YIIEPOJHOTO
ckenera, reomerpudeckas. [lomyuenne u Qusnueckue cBOiCTBa LUKIOAIKAHOB. XHUMHUYECKHE
CBOMCTBA LHMKIOAJIKaHOB. Crnenuduka CBOWCTB NHMKIOATKAHOB C MajbIM pa3MEpoM LUKJIA.
Peakuuu npricoeAMHEHNS U PaJUKaIbHOTO 3aMEILECHUS.

Jlemoncmpayuu

Mogenu Monekys MeTaHa, Ipyrux ajJKkaHOB, Pa3JIMUHBIX KOH(OpMAIMH UKIOreKcaHa.
PacTBopenue napaguna B 6€H3MHE U HCHIApPEHUE PACTBOPUTENS U3 CMECH.

[TnaBnenue napaguHa U €ro OTHOIIEHHUE K BOAE (PaCTBOPUMOCTD, INIOTHOCTh, CMaYMBAHHUE).
Paznenenue cmecn GeH3MH—BO/A C TIOMOLIBIO ICTUTEIBHON BOPOHKH.

['openue MmeraHa, npomaH-OyTaHOBOW cMecu, napaduHa B YCIOBHMSX H30BITKA M HEIO-
CTaTKa KUCJIOPOJa.

B3pbIB cMecu MeTaHa ¢ BO3AYXOM U XJIOPOM.

BoccTaHoBiieHne OKCHIOB TSKEJIBIX METAJUIOB apa(pUHOM.

OTHo1IeHHE IUKIIOTeKcaHa K OpOMHOI BOJie M pacTBOPY I€pMaHraHaTa Kajus.

Jlabopamophvie onvimol

H3rorosieHne MoAenel MOJIEKYJI aJIKaHOB U T'aJIOT€HAJIKAHOB.

WsroroBnenue mapaduHUPOBAHHOW Oymaru, WCIBITAHWE €€ CBOWCTB: OTHOIICHUS K BOJE U
KUPAM.

OO6napyxeHue BOJibl, CaXH, YTIEKUCIOro ra3a B IPOAYKTaX TOPEHUS CBEUH.

O3HakoOMJIEHHE CO CBOMICTBaMHU TBEpAbIX MNapadUHOB: IJIABIEHUEM, PACTBOPUMOCTHIO B BOJIE
U OpraHUYeCKHX PacTBOPHUTENSAX, XUMUUYECKOM MHEPTHOCTHIO (OTCYTCTBUEM B3aUMOJICHCTBUS C
OpOMHOI1 BOI0H, pacTBOpaMH IepMaHIraHaTa Kajlusi, THAPOKCUAa HaTpus U

CEpHOI KUCIIOTHI).

IIpaxmuueckoe 3ansamue

[ToryueHue MeTaHa U U3y4yEHUE ero CBOMCTB: TOPEHMsI, OTHOLIEHHS K OpOMHOM BoJie U

pacTBOpy IepMaHraHaTa KaJus.

3.3. DTUJIeHOBbIE U IMEHOBbIE YIJIEeBO0POAbI

['omonornyeckuii psAj aJIKEHOB. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
ATHJIEHA U AJIKEHOB. ['oMooruueckuii psin 1 odmas gopmyina aakeHoB. M3oMepHs STHIEHOBBIX
YIJIEBONOPOAOB:  MEXKKJIACCOBAas, YIIEPOAHOIO CKEJeTa, IIOJIOKEHHMS KpaTHOW  CBA3M,
reoMerpuueckasd. OCOOEHHOCTM HOMEHKJIATYpbl STUJICHOBBIX YIJIEBOJOPOIOB, HAa3BaHUs
BaOXHENIINX pagukanoB. PU3N4YecKUe CBONCTBA aJIKEHOB.

XVUMHYECKHE CBOMCTBA aJKEHOB. OJIEKTPO(UIBHBIM XapakTep peakIHil, CKIOHHOCTb K
peakuusaM MPUCOEAUHEHMSI, OKMCIEHHUs, noaumepusauuu. I[IpaBuno MapkoBHHKOBA U €ro
AJIEKTPOHHOE 000CHOBaHUE. Peaknun  rasoreHupoBaHus, THJIPOTaJIOr€HUPOBaHMS,
rupaTanuy, ruapupoBanus. MexanusM AE-peakunii. [loHATHE 0 peakuusaX MOJIMMEpHU3ALUU.
I'openue ankeHoB. Peakniny OKHMCIIEHHs B MATKHMX U )KECTKUX ycnoBusx. Peakius Baruepa u ee
3Ha4YeHHe JUIsi OOHApY>KEHHsI HEeNpeAeTbHBIX YIIEBOJOPOJOB, MOIYYEHUS TITMKOJIEH.
[IpumeHeHre u crocoObl TMONY4YEeHHUsS alKeHOB. lcmonb3oBaHME BBICOKOM pEaKIMOHHOMN
CIIOCOOHOCTH ~ QJKEHOB B XUMHUYECKOW MpPOMBIIUICHHOCTH. [IpuMeHeHHe JSTuwieHa W
nponuieHa. [IpoMblluieHHbIE CIOCOOBI TOMYYEHUS alKeHOB. Peaknuu JeruapupoBaHus U
KpEeKUHra ajkeHoB. JIabopatopHble ClIOCOOBI OTYUYEHHUS aJIKEHOB.

Ankanuensl. [loHsitTne u kiaccupukanus AMEHOBBIX YIJIEBOJAOPOJOB IO B3aHMMHOMY pac-
MIOJIOKEHUIO KPaTHBIX CBs3el B MoJiekyse. OcOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
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CTPOCHHUs CONPSKEHHBIX JHMEHOB. IloHsTMe O m-dnekTpoHHOM cucreMe. HomeHnkinatypa
JTUEHOBBIX YIIIeBOAOPOI0B. OCOOEHHOCTH XHMMHUYECKHX CBOMCTB COIpPSDKEHHBIX JHEHOB Kak
CIEeICTBUE HX OJJIEKTPOHHOro cTpoeHus. Peakuum 1,4-npucoenunenus. Ilonumepusanus
nueHoB. CriocoObl MOMy4YeHWs JUEHOBBIX yriieBoaoponoB: paboter C.B.Jlebenesa, neru-
JIPUPOBAHKE AJIKAHOB.

OcHOBHbBIEC TOHSATUS XHMHUU BBICOKOMOJIEKYJISPHBIX COEIUHEHHH (Ha MpuMepe MNPOAYKTOB
MOJIMMEPU3AIMU  AJKEHOB, aJKaJIMEHOB M WX TaJOTeHIPOU3BOJHBIX). MoHOMEp, Moaumep,
peakuus MOJUMEPHU3aLMH, CTENEHb MOJIMMEPU3ALUHU, CTPYKTYPHOE 3BEHO. THIIBI MOJUMEPHBIX
Lernen: JWHEWHbIe, pa3BETBICHHbIC, cIIUTHIC. [loOHSATHE O CTEpeoperyysIpHBIX MOJIUMEpax.
[Tonumepbl  TepMOIUIACTHYHBIE M TepMopeakTuBHble. [lpencraBneHue o mulacTtmaccax u
anacroMepax. [lomuATUIEH BBICOKOTO M HHU3KOTO JaBJICHMS, €r0 CBOMCTBA U IPUMEHEHUE.
Karanuzatoper  [urnepa—Harra.  [lonunponuneHn, ero  NOpUMEHEHHWE W CBOMCTBA.
["anmoreHconepskamue MoJUMEphl: TeIIOH, MOMMBUHIIXIOpUA. Kaydykw HATypanbHBIA U
cuntetnueckue. Cononumeps! (OyTaIueHCTUPOIbHBIN KayuyK). Bynkanuzanus kaydyka, pesuHa
1 HOOHUT.

Jlemoncmpayuu

Mogenu MOJIEKYJ CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX N30MEPOB AIKEHOB U KA IUEHOB.
Konnekuusa «Kaydyk u pe3uHay.

Henonumepuzanus kaydyka. CryiieHne MICYHOTO COKa KaydyKOHOCOB (MOJI0Yasi, 0O1yBaHUUKOB,
bukyca).

Jlabopamopnvie onvimol

OO6HapysxeHre HenpeeNIbHbIX COeTMHEHUI B KEPOCUHE, CKUITHIAPE.

O3zHakomMieHHe ¢ 00pa3laMu MOJIUAITUIICHA U MTOJIUIIPOIUIICHA.

Pacno3znaBanue o0pasIioB ajqKaHOB U aJIKEHOB.

Ilpakmuueckue 3anamus

[Tonyyenue 3THIIeHA JEerUApaTallued 3TUIOBOrO CIUPTA.

B3aumoneiicTBue sTueHa ¢ OpOMHOM BOJIOM, pAaCTBOPOM IEpMaHTaHaTa Kajusl.

CpaBHeHHE IJIaMEHH STWJICHA C IUIaMEHEM MpeeNbHbIX YIJIeBOJOPOIOB (MeTaHa, POIaH-
OyTaHOBOU cMecCH).

3.4. AleTu/1eHOBbIE YIJ1€BOA0POAbI

['omonoruyeckuii psAl adKUHOB. DIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE alleTWICHA W
IpYTHX alKWHOB. [omojormueckwii psag u  obmas ¢opmyna ankuHoB. HomeHknatypa
AlETUJICHOBBIX yIJIEBOJOpOOB. M3omepus MexkiaccoBas, YIJIEpOAHOIO CKeleTa, IMOoJo-
JKE€HUS KPaTHOU CBSI3U.

XUMHUYECKUE CBOMCTBA M TMPUMEHEHHE AIKUHOB. OCOOEHHOCTH PEaKIMil MPUCOSAUHEHHS I10
TpoiiHOW yriepoa-yriepogHoi cBs3u. Peakunusa KyuepoBa. IlpaBuno MapkoBHUKOBa
MPUMEHUTEIBHO K aneruieHaM. [loaBMKHOCTH aroMa BoOAOpoJa (KHUCIOTHBIE CBOMCTBA
ankuHOB). Okucrnenue ankuHOB. Peaknusa 3emunckoro. IIpuMeHeHHE —alleTHIEHOBBIX
yriaeBoopoAos. [lonuBruHunanerar.

[Tomyuenue ankuHOB. [TomyueHue aneTuaeHa NUPOIN30M MeTaHa U KapOUIHBIM METOIOM.
Jlemoncmpayuu

Mopenu MOJEKYIIbI alleTUIeHa U IPYTUX aJIKUHOB.

[Tomydyenue anerusieHa u3 KapOuga KaJbIHsl, 03HAKOMIICHHE C (PU3UUYECKUMHU U XMUMHYECKUMHU
CBOMCTBaMH aIlleTHIIEHA: PACTBOPUMOCTBIO B BOJIe, TOPEHUEM, B3aHMMOJEHCTBHEM C OpPOMHOI
BOJIOM, paCTBOPOM TIepMaHTaHaTa kaius, coisimu Menu (I) u cepedpa.

Jlabopamopnuiii onvim

N3rorosienue Moaenein MOJIEKyYJ alKMHOB, UX U30MEPOB.

3.5. ApomaTuuecKkue yriieBoaopoabl

I'omonornyeckuii psig  apeHoB. beH30m Kak MpencraBuTenb apeHoB. PasButue mnpex-
CTaBJIeHUN O cTpoeHuu OeH3oma. COBpEeMEHHBIE MpEACTaBIeHUsS 00 JIEKTPOHHOM U TMIPO-
CTPAaHCTBEHHOM CTpoeHuH OeH3ona. OOpa3oBaHHE apOMATHYECKOW T-CHUCTEMBI. [ omoJoru
OceH305la, WX HOMEHKIaTypa, obOmas ¢opmymna. HomeHnkmarypa miis Ju3aMeIIEHHBIX IMPO-
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U3BOJIHBIX OCH30j71a: OpTO-, MeTa-, Mapa-paclojokeHue 3aMmecTurenei. duszndeckue
CBOICTBa apEHOB.

Xumuueckue cBoiictBa apeHoB. Ilpumepsl peakuuii  37€KTpOPUIBLHOTO  3aMELICHHS:
raJoreHUpoOBaHus, ankwimpoBanus (karamuszatopel Dpupens—Kpadrca), HUTpOBaHMS,
cynbpupoBanus. Peakuuum TUAPUPOBaHUS W TIPUCOCIUMHEHUS XJopa K Oenzomy. OcobeH-
HOCTH XHUMHYECKUX CBOICTB IOMOJIOTOB OeH3oyia. B3aumHOe BiIMsIHME aTOMOB Ha IIpUMEpe
roMoJIoroB apeHoB. OpueHTanus B peakusx 3eKTpopmibHoro 3amenienus. Opuentantsl [ u 11
pona.

[TpumeHneHue u nosyuyeHue apeHoB. [IpupoaHble MCTOYHMKU apOMaTHYECKHUX YIJIEBOJOPOJIOB.
Apomaru3anus aJlKaHOB U HUKJIOAJIKAHOB. AJKHIIMpOBaHHE OEH301a.

Jlemoncmpayuu

[IapocTepkHeBbIe 1 0OBEMHBIE MOJETN MOJIEKYJ OEH30J1a M €r0 TOMOJIOTOB.

Paznenenue cMecu 6eH301—BO/Ia ¢ TOMOIIBIO ACTUTEIHHON BOPOHKH.

PactBopsiromias cnoco6HOCTh OeH3051a (3KCTpaKIMsl OPraHUYECKUX U HEOPraHMYECKUX BEIECTB
OCH30JI0M U3 BOJHOTO pacTBopa iona, KpacuTeneil; pacTBOpeHHE B OEH30JIe BEIIECTB,
TPYAHOPACTBOPUMBIX B BOJIE (Cepbl, OEH30MHON KUCIIOTHI).

['openue Gensona.

OtHomeHnue GeH3oia K OpOMHOM BOJIE, PaCTBOPY IEpMaHIaHaTa Kajusl.

[Tonyuenue HUTpOOEH301a.

O3HakomiieHHEe C (U3MYECKUMH CBOMCTBaMM apoOMaTHYECKMX YIJIEBOJOPOIOB C HC-
nosib3oBaHueM pactBoputenss «CosbBeHT». M3roroBieHHe M HCMONB30BAHUE IPOCTEUIIETO
npuodopa s xpoMarorpadum.

[Tomyyenue OeHzona nekapOOKCUIUpOBaHUEM OeH30MHON KucaoThl. [lomydeHue u pacciioenue
SMyibcun OeH3zona ¢ Boxoi. OrtHomeHue OeH3oida K OpOMHOM BoJe M PacTBOpY
NepMaHraHaTa KaJjus.

3.6. IIpnpoaHble HCTOYHNKH YIJI€BOIOPOA0B

Hedts. Haxoxnenme B mpupone, coctaB u (¢usndeckue cBoicTBa HedTH. TOrumBHO-
sHepreruyeckoe 3HaueHue Hedru. Ilpomblinennas nepepadorka Hept. Pektudukanus nedru,
OCHOBHBIE (pakIMM €€ pa3felieHus, WX HUCIOIb30BaHME. BropuuyHas nepepaboTka
HeQTenpoaykToB. PexkTudukanus Mazyra npu yMeHbIIEHHOM JaBieHuu. KpekuHr HedTe-
npoaykTtoB. Pasnmuunble Buabl Kpekunra, pabotsl B.I'.IllyxoBa. M3omepuzauusi ajikaHOB.
AJNKWINPOBaHHE HEMpPEeNbHBIX YrieBoopoaoB. Pudopmunr nedptenpoaykro. KauectBo
aBTOMOOWIJIBHOTO TOIIMBa. OKTaHOBOE YHUCIIO.

[Tpupoauslil ¥ momyTHbIN HedTAHOU ra3sl. CpaBHEHHE COCTAaBa MPUPOAHOTO U MOMYTHOTO Ta30B,
UX MPaKTUYECKOE UCTIOIb30BaHUE.

KameHHBI yronb. OCHOBHBIE HaNpaBICHUS MCIOJIb30BaHUS KameHHoOro yrist. KokcoBaHue
KaMEHHOTO YTJIs, Ba)KHEHIIME NPOAYKTHI ITOr0 Mpolecca: KOKC, KaMEHHOYTOJIbHas CMoIa,
HazcMonbHas Boaa. CoenuHEHUs, BBIAEISAEMBbIE U3 KaMEHHOYTOJIBHOM cMoubl. IIponykThl,
MOJy4aeMble€ U3 HAJICMOJBbHOM BOJBI.

DKOJIOrHYeCcKHe acleKThl J0ObIuH, MepepaboTKH U UCTIOIb30BaHUS TOPIOYUX UCKOIAeMBbIX.
Jlemoncmpayuu

Komnexuus «IIpupoaHbpie HCTOUHUKH YTIIEBOJOPOLOBY.

CpaBHeHue NpoIieccoB rOpeHust HehTH U MPUPOTHOTO rasa.

Ob6pa3zoBaHue HEPTAHOM IIIEHKU HA TIOBEPXHOCTH BOJIBI.

Karanurnueckuil KpeKUHT napagpuHa (Miau KepoCcHHa).

Jlabopamopnvie onvimoi

Omnpenenenne HaIUUUs HEMPEAEIbHBIX YIIEBOIOPOI0B B OEH3UHE U KEPOCHHE.

PacTBOpUMOCTD pa3zIMuUHBIX HEPTENPOAYKTOB (O€H3MHA, KEpOCHHA, AW3EIbHOrO TOIJIHMBA,
BaseNuHa, napapuHa) Ipyr B Ipyre.

3.7. 'uapokcuiabHbIe COeANHEHM

Crpoenue u wiaccupukauus cnuptoB. Kiaccudukanuss cnuproB 1O THIY  YIVIEBOAO-
POHOrO pajauKaia, YMCIy THAPOKCHUIBHBIX TIPYNI M TUIly aroMa YIJepoja, CBSA3aHHOIO C
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TUAPOKCUWIIBHOM TIpynnoil. OJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE TUAPOKCUIBHON
rpynnel. BiusiHue cTpoeHus cnupToB Ha uX (U3MYEcKHe CBOWCTBA. MeXMOEKyIspHas
BOJOPOJHAs CBSA3b. |'OMOJOrMYECKUM psJl MpEAEIbHBIX OJHOATOMHBIX CIUPTOB. M3oMepus u
HOMEHKJIaTypa aJKaHOJOB, UX obmas popmyia.

XVUMHUYECKHE CBOWCTBA AIKaHOJOB. PeakmumoHHAas CHOCOOHOCTh MPEICIBHBIX OJHOATOMHBIX
cnuptoB. CpaBHEHHME KHCIOTHO-OCHOBHBIX CBOWCTB OpPraHMYECKHX M HEOPraHUYECKHX
coenuHeHul, conmepxkammx OH-rpymnmy: KHCIOT, OCHOBaHHWH, aMQOTEPHBIX COCAMHECHUN
(Bombl, couproB). Peakiuu, NOATBEp)KJIArOIIME KHUCIOTHBIE CBOMCTBa CHMpTOB. Peakuuun
3aMeIEHUs] TUIPOKCUIBHOW TIpynnbl. MeXMOJIeKyssipHas Jerujparanus CHUPTOB, YCIOBHUS
oOpa3oBaHus NpocThIX 3(pupoB. CroxHbe 3(QUPbl HEOPraHUUECKUX U OPraHUYECKUX KHUCIIOT,
peakuuu tepuduranuu. OKUCICHUE U OKUCIUTENBFHOE AETHIPUPOBAHUE CIIUPTOB.

Crioco0bl noy4eHus: cupToB. I'MApOIN3 rajoreHaakaHoB. ['uaparanus ankeHoB, yCIOBUS €€
npoBeneHus. Boccranopiienne KapOOHMIBHBIX COCTUHEHUH.

OtpenpHble NPEACTABUTENN AIKAaHOJIOB. MeTaHON, €ro MNpPOMBINUIEHHOE IIOJNYy4YEHHE U
OpUMEHEHHE B MPOMBIIUICHHOCTH. buonorndeckoe neictBue Meranona. Crenuduyueckue
croco0bl NOIy4YeHUs ITUI0BOrO crupra. dusnonoruyeckoe JeicTBrUE 3TaHONA.

MHoroaroMuble cnupthl. M30Mepus M HOMEHKIATypa IIPEACTABUTENEH JBYyX- U Tpex-
aTOMHBIX crUPTOB. OCOOEHHOCTH XUMHUYECKHMX CBOMCTB MHOI'OATOMHBIX CIIUPTOB, MX Kadye-
CTBeHHOE OOHapyxeHue. OTHenbHbIe MPEACTABUTEH: ITUIICHIIIMKONb, TJIMIEPUH, CIIOCOOBI X
MIOJIyYEHUs, IPAKTUYECKOE IPUMEHEHHUE.

@®eHosl. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue (eHonma. B3ammuoe BimsHEE apo-
MaTHYECKOI0 KOJIbIIa ¥ THIPOKCUIIBHOW IPYIIIIBL.

Xumuueckue cBoiicTBa (eHonma Kak (YHKIMS €ro XHMHYECKOTO CTpoeHus. bpommpoBanme
¢eHona (KayecTBEHHAss peaklMs), HUTpoBaHME (IMKPUHOBAas KHUCJIOTa, €€ CBOMCTBA U
npumMeHenne). O0pa3oBaHHe OKpAIIEHHBIX KOMIUIEKCOB ¢ HoHOM Fe 3+ . [Ipumenenue denona.
[Tony4yeHnue gpeHona B MPOMBIIIIEHHOCTH.

Jlemoncmpayuu

Mozenu MoneKys COUPTOB U (PEHOJIOB.

PacTBOpHMOCTB B BOJIE QJIKAHOJIOB, STHJICHTIIMKOJS, TIUIEpUHA, (PEeHOMA.

CpaBHEHHE CKOPOCTH B3aMMOJICHCTBHMS HATpUsl C 3TAHOJOM, IPONAHOJIOM-2, 2-MeTHI-
IIPONAHOJIOM-2, TTIULIEPUHOM.

[Tony4yenne OpoMdITaHa U3 3TAHOJA.

BoiTecHenue enona u3 peHonsita HaTpUsl YrOJIbHON KUCIOTOM.

Peaxmus ¢enona ¢ popManbaeruaom.

KauecTtBeHHbI€ peakiiu Ha (hEeHOII.

3aBHCHUMOCTH pacTBOPUMOCTHU (PEHOJIA B BOJIE OT TEMIEpaTyphl.

B3aumoneiictBue heHona ¢ pacTBOPOM IIETOUH.

Pacnio3HaBanme pacTBOpoB (eHonsATa HaTpuss W KapOoHata HaTpusi (OapOoTax BBIJIbI-
XaeMoro BO3/lyXa WU AEHCTBUE CUIILHON KUCIIOTHI).

Pacrnio3HaBaHue BOAHBIX pacTBOPOB (e€HOA U TIMILIEPHHA.

Jlabopamophuie onvimol

Pextudukanus cMecu 3TaHOJI—BO/A.

OO6Hapy>xeHue BOJIbl B a3€0TPOITHOM cMeCH BOJIBI M 3TUJIOBOTO CIHUPTA.

[TpakTrueckue 3aHsATHS

W3ydeHne pacTBOPUMOCTH CIIUPTOB B BOJIE.

OxucneHue CiupToB pa3IMuHOIO CTPOEHUS XPOMOBOM CMECHIO.

[Tomydyenue auatriioBoro »¢upa. [lomydenue riumepara Meu.

3.8. Alib1eruabl U KeTOHbI

['omonornyeckue psaapl aiabAETHAOB U KETOHOB. [loHsTHE 0 KapOOHMIBHBIX COEIUHEHHSX.
DJEeKTPOHHOE CTpPOEHHE KapOOHWIBHOW Tpynmbl. M30Mepus W HOMEHKIATypa albJIeruioB U
KeTOHOB. PU3NUeCKre CBOMCTBA KAPOOHMIIBHBIX COSIMHEHUH.
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XUMHUYECKUE CBONCTBA almbACTHUAOB U KETOHOB. PeakmumoHHas CIOCOOHOCTh KapOOHWIBHBIX
COeMHEHUN. Peakuny OKHCIEHUs albJETHJIOB, KAUYECTBEHHBIC DPEAKLIHWH HA aJbJCTUIHYIO
rpymny. Peakiiuy noimkoHaeHcanuu: oopazoBanue peHoa0(hopMalbIeTHIAHBIX CMOJL.
[IpumeneHre u TONydyeHUE KapOOHWJIBHBIX coenuHeHuil. IlpuMmeHeHue anpIeTUIOB U
KETOHOB B OBITY W MPOMBIIUICHHOCTUA. AIBJETUIBI U KETOHBI B Tpupone (ddupHbIC Macia,
depomonnl). Ilomyuenne kapOOHHIIBHBIX COEAMHEHHUN OKHCIEHHEM CIHUPTOB, TUIpaTalueit
AJIKUHOB, OKHUCIJIEHHEM YTIJIEBOJIOPOJOB. OTAelbHBIC MPEACTABUTEIN albJCTUI0B U KETOHOB,
cnenuduyeckre crnocoObl UX MOITYYEHUS U CBOICTBA.

Jlemoncmpayuu

[apocTtepkHeBbIe U 00bEMHBIE MOJIETTH MOJIEKYJI aJlbJIETHI0B U KETOHOB.

[Tonydyenune yKCyCHOro ajibJAeruaa, OKUCICHUE 3TAHOJIa XPOMOBOM CMECHIO.

KauecTBeHHbIE peakliMM HA adbJETUIHYIO TPYIILY.

JlaGopaTopHbI€ OMBITHI

OKucieHre 3TaHoja B 3TAHAIb PACKAJIEHHON MEHOM MPOBOJIOKOM.

[Tony4yenue peHonopopmManbIeTHAHOTO MOIUMEpa.

Pacno3naBanue pacTBopa aneToHa u popMainHa.

Ilpakmuueckue 3anamus

M3ydyeHre BOCCTAaHOBUTEIBHBIX CBOWMCTB albJIETHJIOB: peaKlus «CcepeOpsHOro 3epKaiay,
BoccTaHoBJIeHHE ruapokcuaa meau (II).

BzaumopeiictBue Gpopmanbaeruia ¢ ruApoCcyIbGUTOM HATPHUSL.

3.9. Kap0oHoBbIe KMCJIOTHI U UX MPOU3BOIHbIE

['omonornyeckuit psn MpeAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucCIOT. [loHsiTHE O
KapOOHOBBIX KHUCJIOTaX M WX Kiaccuurarus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUIIbHOM Tpynmbl. ['oMonorudeckuii psii mpeneibHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, WX HOMEHKJIaTypa W H30MepHs. MEXMOJICKYISpPHBIE BOJOPOIHBIC CBS3U KapOOK-
CWJIbHBIX TPYII, UX BIUSHUE HA PU3NYECKUE CBOWCTBA KAPOOHOBBIX KUCIIOT.

XUMHUYECKUE CBOMCTBA KapOOHOBBIX KUCIIOT. Peakinu, HIUTFOCTPUPYIONINE KUCIIOTHBIC CBOMCTBA
U UX CpPaBHEHUE CO CBOMCTBAMHU HEOpPraHWyeckux KuciaoT. ObOpa3oBaHue (HyHKIHOHAIBHBIX
MIPOU3BOHBIX KAPOOHOBBIX KUCIOT. Peakimu 3Tepudukanuu. AHTUIPHIBI KapOOHOBBIX KUCIIOT,
UX MOJy4YEHUE U IPUMEHEHUE.

CniocoObl  monyueHuss KapOOHOBBIX KUCTOT. OTHENbHBIC TPEACTABUTETN W HUX 3HAYCHHE.
OO0mue crnocoObl TONYYEHHUs: OKUCICHHE allKaHOB, aJKEHOB, TMEPBHUYHBIX CIHUPTOB,
anpACTUIOB. BakHelinue mpeAcTaBUTENN KapOOHOBBIX KHCJIOT, WX OWOJIOTHYECKas pOJib,
cnenuduyeckrue crnocoObl MOJTy4YeHHs, CBOWCTBA W MPUMEHEHHE MYPaBbUHOW, YKCYCHOM,
MaJIbMUTUHOBOM M CTEAPUHOBOM; aKpPWJIOBOM M METAKPWIOBOM; OJIEMHOBOM, JIMHOJIEBOM H
JIMHOJIGHOBOM, IIaBEJICBOI; OEH30HHOMN KHCIIOT.

Cnoxnsie 3¢upsl. CTpoeHHe U HOMEHKJIATypa CJIOXKHBIX 3(PHPOB, MEKKIACCOBAs U30MEpHUS C
KapOOHOBBIMU KHCIOTaMH. CrocoObl TONyYeHUsS! CIOXKHBIX IPupoB. OOpaTUMOCTh pEaKIuU
srepuduKai U (HaKTOPhI, BIMIONIME HA CMEIIeHHEe paBHOBecusi. OOpa3oBaHME CIIOKHBIX
nonudupos. [lomustunenrepedranar. JlapcaH Kak MpeACTaBUTENb CUHTETUYECKUX BOJIOKOH.
XUMHYECKUE CBOMCTBA U TPUMEHEHHNE CIOXKHBIX A(DUPOB.

Kupsl. XKupsl kak ciaoxHbie 3¢upbl raunepuHa. KapOoHOBBIE KHUCIOTHI, BXOJAIIUE B COCTaB
JKUPOB. 3aBUCHUMOCTh KOHCHUCTEHIIMHM J>KHPOB OT HUX COCTaBa. XHMMHUUYECKHE CBOMCTBA >KHUPOB:
TUAPOIIN3, OMBUICHHE, TUPUPOBaHKE. bruoiornueckas poib KUPOB, UX UCIOIB30BAHUE B OBITY
Y TIPOMBITTUICHHOCTH.

Conu xapOOHOBBIX KHCHOT. Mbia. CriocoObl MOMYYeHHs COJIei: B3auMOACHCTBHE KapOOHOBBIX
KHCJIOT C METaJJIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSIMH, COJISIMH; IIECTOYHOM THAPOIU3
CIOXHBIX A(PUPOB. XUMUYECKHE CBOWCTBA COJEH KapOOHOBBIX KHCJIOT: THAPOIU3, PEAKIUU
HOHHOTO OOMeHa. Mputa, CYIIHOCTh MOIOMIETO AcHCTBUA. OTHOIIEHHWE MbUIA K KECTKOH
Boje. CuHrermyeckue moromme cpeactBa — CMC (merepreHThl), MX NpPEUMYIIECTBA U
HEJIOCTaTKHU.

Llemoncmpayuu
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3HAKOMCTBO C PU3NYECKUMU CBOWCTBAMHU BAKHEHIINX KapOOHOBBIX KHCIIOT.

Bosronka 0eH30MHOM KHCIOTHI.

OTHoIIIEHUE Pa3TUIHBIX KAPOOHOBBIX KUCIIOT K BOJIE.

CpaBHenne pH BOJHBIX pacTBOPOB YKCYCHOM UM COJSTHOM KHUCJIOT OJWHAKOBOM MOJISIP-
HOCTH.

[ToryueHnue NpUATHO MAXHYLIETO CI0KHOTO 3upa.

OTHONIEHUE CIMBOYHOTO, IMOJCOJIHEYHOTO, MAIIIMHHOTO Macesl U MaprapuHa K OpoMHO#N Boje U
pacTBOpy MepMaHraHaTa Kajus.

Jlabopamopnvie onvimol

B3aumopeiictBue pacTBopa YKCYCHOW KHCIOTBI C MarHueM, OKCHJOM IHWHKA, THAPOKCUIOM
xenesa (II), pactBopom kapOoOHATa Kaaus U cTeapara Kausl.

O3znakomiieHHe ¢ 00pa3lamMu CIIOKHBIX 3(UPOB.

OTHOIIIEHUE CIIOKHBIX A(PUPOB K BOAC U OPTrAaHMUECKUM BEIICCTBAM.

BriBeienre supHOTo NsATHA ¢ MOMOUIBIO CI0XKHOTO 3upa.

PacTBOpUMOCTB KUPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIISAX.

CpaBHEHME MOIOIIUX CBOMCTB X034icTBEHHOTO Mbuia 1 CMC B 5KeCTKOMU BOJIE.

Ilpaxmuueckue 3anamus

PacTtBopuMOCTh pa3nuyHBIX KapOOHOBBIX KHUCIOT B BoJe. B3aummoaeiicTBHEe YKCYCHOM
KHCIIOTHI ¢ MeTajuiamu. [lonydenne n30aMuIoBoro 3gpupa yKCyCHOM KUCIIOTHI.

CpaBHeHUE CTETIEHN HEHACHIIIIEHHOCTH TBEPOTrO U )KHUAKOT0 KUPOB. OMBUICHHE KUPA.
[TonydyeHne MbLIa W U3y4CHHE €r0 CBOMCTB: IEHOOOpA30BaHMS, PEAKUUMH HOHHOTO OOMeEHa,
TUPOIIN3A, BBIIETICHHS CBOOOTHBIX KUPHBIX KUCIOT.

3.10. YriaeBoasbl

[Tonstue o006 yrneBogax. Kiaccupukanus yrieBogoB. MOHO-, OU- U MOJHCAXapUIIBI,
MPEACTABUTENH KaXKIO0W TPYMIbI yrieBoAoB. bromornueckas posib yrieBoJoB, UX 3HAYCHUE B
JKU3HU YeJIOBeKa M 00IecTBa.

Momnocaxapuasl. CTpoeHuEe M ONTUYECKass U30MepHusi MOHocaxapuaoB. Mx kimaccudukaius mo
YHCITy aTOMOB yTJIepoJia U MPpUpoae KapOoHMIbHOU rpymmbel. @opmynsl Oumiepa u Xeyopea Uit
M300paKeHUsT MOJIeKYl MoHocaxapunoB. OTHeceHMe MoHocaxapunoB k D- u  L-psamy.
Baxueie npeacTaBUTeNIM MOHO3.

['mroko3a, cTpoeHne ee MOJIeKyI bl U U3U4YecKrue CBoMCTBA. TayroMepus. XUMHYECKUE CBOMCTBA
TJIFOKO3bI: PEaKIMU MO albJETHIHON Tpymme («cepedpsHOro 3epKana», OKUCICHHE a30THOM
KHCJIOTOM, TUApUpOBaHKE). Peakiuu rroKo3sl KaKk MHOTOATOMHOTO CIIMPTA: B3aWMOJECHCTBUE
I0K03bI ¢ TuapokcuaoMm menu (II) mpu koMHaATHON Temmeparype W HarpeBaHuH. Pa3nuuHbie
TUTIBI OpOXKeHHUs (CIMUPTOBOE, MOJOYHOKHCIOE). ['moko3a B mpupoze. buonorudeckas poiib
U NPUMEHEHUE TIII0KO3bl. PPYyKTO3a Kak HM30MEp TIIFOKO3BI.

CpaBHEHHE CTPOEHUS MOJICKYJIBI 1 XUMHUYECKUX CBOMCTB TITIOKO3bI 1 PpyKTO3BI. DPpyKTO3a

B IIPUPOJIC U €€ OMOIOTUYeCKas pOJib.

[Tento3pl. Pubo3a u nezokcupubo3a Kak MPEACTABUTENH albA0NeHT03. CTpoeHHE MOJEKYI.
Hucaxapunpsl. Ctpoenne mucaxapuaoB. Croco0 cowleHeHus IUKIOB. BoccTaHaBnuBaromue u
HEBOCCTAHABJIMBAIOIINE CBOMCTBA AUCAXapUIOB KaK CJICICTBHE COWICHEHUS IIUKIIA.

CrpoeHne M XHMMHYECKHME CBOWCTBA caxapo3bl. T[EXHOJOIMYECKHE OCHOBBI IPOU3BOJACTBA
caxapo3bl. JIakTo3a 1 ManbTO3a KaKk H30MEPHI Caxapo3bl.

[Tonmucaxapuapl. OOmee cTpoeHue mnonucaxapuaoB. CTpoeHHE MOJGKYIBl —Kpaxmana,
amMuio3a ¥ amwionekTuH. dusmyeckne CBONCTBAa Kpaxmasa, €ro HaXOXKJICHHWE B MPUPOJE U
Ounonoruveckasi posib. [ ukoreH. XuMu4eckue cBoicTBa Kpaxmaina. CTpoeHHUE AIeMEHTapHOTO
3B€HA IICJUTIONO3bl. BiusitHue CTpoeHUs TOJMMEpPHON Ienu Ha (PU3MYECKHe U XUMHUYECKHE
CBOMCTBa WEJIIONO3bL. [ WAPONM3  IEUTI0N03bl, 00pa3oBaHHWE CIOXKHBIX J(PHPOB ¢
HEOPTaHWYECKUMH W OpPTraHWYECKUMH KucjaoTamu. [loHSATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX:
aIleTaTHOM IIleJIKe, BUCKO3e. Haxoxk/ieHue B mpupojie U OMOIOTHYecKasi poJib LEJUTFOIO3BL.
CpaBHEHHE CBOMCTB Kpaxmaia v MeJITF0I03HI.

Llemoncmpayuu

23



OO0pa31pl yriieBOIOB U U3JCIUIN U3 HUX.

[Tonyuyenue caxapara KaJblMs U BBIIEICHUE CaXapo3bl U3 PACTBOPA caxapara KajlbIUsl.
B3anmopeiicTBre TIIOKO3bI ¢ (YKCUHCEPHUCTON KUCIOTOM.

OTHomeHre pacTBOPOB caxapo3bl U ManbTo3bl K Cu(OH)2 npu HarpeBaHum.

O3HakomiieHHE ¢ PU3NIECKUMU CBOMCTBAMHU Kpaxmalia M LEeJUTIOI03bI.

Habyxanue 1emnono3sl U Kpaxmasa B BOJE.

ITonmy4yenue TpUHUTpPATA LEUIFOIO3BI.

Komnnekuus BOJIOKOH.

Jlabopamopnvie onvimol

O3znHakomyieHHE ¢ (PU3MUECKUMU CBOMCTBaMHU IJTFOKO3bI (alITEUHAas YIIaKOBKA, TA0JIETKH).
KucioTHBINM ruapoau3 caxapossl.

3HAKOMCTBO C 00pa3liaMy MOJIMCAXapUIOB.

OOHapy)keHHe Kpaxmaja C TOMOIIBI0 KAaueCTBEHHOM peakiuuu B Mexae, xjuede, Horypre,
MaprapuHe, MakKapOHHBIX U3/ENIUAX, KPYyIax.

Ilpakmuueckue 3anamus

Peakuus «cepeOpsiHOro 3epkania» IIOKO3bl. B3auMopeicTBHe TIIOKO3bI C THAPOKCHIOM MEIU
(IT) mpu paznuyHbBIX TeMIepaTypax.

JleiicTBre aMMHaYyHOTO pacTBOpa OKCUa cepedpa Ha caxaposy.

OO6napy>xeHue J1akTo3bl B MoJIoke. [leiicTBue oaa Ha Kpaxmall.

3.11. AMHHBI, AMHHOKHCJIOThI, 0€JIKH

Knaccupukamuss n m3omepuss amuuoB. Ilonstme 00 amuuax. IlepBuuHBIC, BTOpWUYHBIE U
TpeTuuHble aMuHbl. Knaccudukanus aMHHOB IO THUITY YIJIEBOJOPOAHOTO paauKaia M YUCITY
aMUHOTpynn B MoJieKyine. ['omonorumyeckue psabl MpPEAeNbHbIX — aludaTUYecKux U
apOMAaTHYECKUX AMHHOB, U30MEPHUSI 1 HOMEHKIIATYpA.

XUMHYECKHE CBOMCTBAa aMMHOB. AMUHBI KaK OpPraHMYECKHME OCHOBAaHHUS, HUX CpaBHEHUE C
aMMHUAaKOM M JAPYTMMH HEOPraHM4eCKMMM OCHOBaHMAMH. CpaBHEHHME XHMHUYECKUX CBOMICTB
annpaTUYECKUX U apOMaTUYeCKuX aMUHOB. OOpa3oBaHUe aMUI0B. AHUIUHOBBIC

kpacutenu. lloHsiTue o cuHTeTHMYECKMX BOJIOKHaxX. [lonmMamuabpl M TMOJIMAMHAHBIE CUHTE-
TUYECKHUE BOJIOKHA.

[Tpumenenue u nosnyuenre aMmuHoB. [lonydyenue amunoB. Pabotsl H.H.3ununa.

AwmuHOKucHOTH. [loHATHE 00 aMHUHOKHCIIOTaX, WX KJIacCH(UKAIMSI W CTPOCHHE.
OnTnueckass u30Mepus 0O-aMMHOKHCIOT. HoOMEHKiarypa aMUHOKHUCIOT. JIBOHNCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ MPUYUHbBI. BUNIONsSpHbIE HOHBI.

Peakunn xonpeHcanuu. Ilentuanas cBA3b. CHHTETMYECKHE BOJIOKHA: KallpOH, DHAHT.
Knaccudukanust BonokoH. IlomyueHne aMHUHOKHCIOT, WX TNPUMEHEHHE U OHOJIOTHYecKas
byHKLUS.

benku. benku kak mnpupogHele mnonumepsl. IlepBuuHas, BTOpuUYHas, TpeTUYHas U
YeTBEPTUYHASA CTPYKTYpbl OenkoB. PUOpWUIApHBIE M TIOOYNIsApHbIE Oenku. XUMHYECKUe
CBOICTBa OEJKOB: rOpeHue, IeHaTypalus, TuApoJIn3, KaueCTBEHHBIE (IIBETHBIE) pEeaKLIUH.
buonornueckue ¢yHkuuu OenkoB, UX 3HayeHHe. benku kak kommoHeHT numu. IIpobGiema
0eJIKOBOT'0 TOJIOAAHUS U ITyTU €€ PELIeHHUS.

Llemoncmpayuu

®uznyeckue CBOWCTBa METHIIAMUHA: arperaTHOE COCTOSIHUE, 1IBET, 3alax, OTHOILIEHUE

K Boze. ['opeHne MeTuinaMuHa.

B3anMozeiicTBue aHMIMHA M METHJIAMHUHA C BOJIOM M KACIOTAMM.

OxpammvBaHye TKaHEW aHUIMHOBBIMY KPACUTEISIMH.

Ob6HapyxeHne QyHKIIMOHATIBHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.

Heurpanuzanus menoun aMMHOKHUCIIOTOM.

HeliTpanu3anus KUCIOTbl aMUHOKHCIOTOM.

PacTBOpeHue u ocaxxieHne O0eiIKoB.

Jlabopamopnvie onvimol

N3roToBieHue MapOCTePKHEBBIX U 00bEMHBIX MOJIENIEH N30MEPHBIX AMHHOB.
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PacTBOpeHue 6e1KOB B BOIEC U MX KOATYIISIIHNS.

OGHapyxeHue 0enKa B KypuHOM SIHIE U MOJIOKE.

Ilpaxmuueckue 3anamus

OGpa3oBanue coJieil aHniMHa. bpomMupoBaHue aHWIHHA.

O6pa3zoBanue coseit rnuiuHa. [lonydenre Me1HON COJIU TIIHIIMHA.

JHenarypauus 6enka. L{BeTHbIe peakiiuu 6EIKOB.

3.12. A3oTcoep:kanye reTepounKJINYecKre coeJHHEeHUsl.

HyxnenHoBbIe KUCTOTHI

HyxnenHnoBble kucnotbl. HykinenHOBbIE KHMCIIOTBI Kak INpUpOAHBIE ronumepsl. Hy-
KJICOTHZIbI, UX CTpoeHue, npumepbl. AT® u AP, ux B3auMompeBpalleHUEe U POJib ATOTO
npouecca B npupoje. [lonstue IHK u PHK. Crpoenne JIHK, ee mepBuuHas u BTOpUUHAs
ctpykrypa. Pa6oter ®@.Kpuka u J[.Yorcona. KoMmiieMmeHTapHOCTh a30THCTHIX OCHOBAHMA.
Permmmukanus [IHK. Ocobennoctu crpoenus PHK. Tunet PHK u ux Ouonorudeckue (QpyHKIUH.
[TonsitTue o TpomyHoMm Kkoxae (komoHe). buocuHTe3 Oenka B JKMBOM KieTke. [ eHHas
UH)XKeHepus 1 OnoTexHonorus. TpancreHHble GOPMBI pACTEHUH U KUBOTHBIX.

Jlemoncmpayuu

Mogenu MOJIEKyJ BAXKHEUIINX TETEPOLUKIIOB.

Konnekuus rerepouruKInIecKuX COeAMHEHUH.

[eiicTBre pacTBOpa NUPUIMHA HA UHIUKATOD.

B3aumozeiicTBue nupuanHa ¢ COISHON KUCIOTOM.

Mogens wMonekynel JHK, neMoHcTpauuss mnOpuUHUOMIQ KOMIUIEMEHTAPHOCTH — a30TUCTBIX
OCHOBAaHMH.

OO0pa3ubl IPOAYKTOB IUTAHUS U3 TPAHCTEHHBIX ()OPM paCTEHUN U )KUBOTHBIX.

JlexapcTBa U mpenaparsl, H3rOTOBJICHHbBIE METOIAMH T€HHOW MHXEHEPUH U OMOTEXHOJIOTUH.
Jlabopamopmuwiii onvim

HzroroBieHre 00beMHBIX U IIAPOCTEP>KHEBBIX MOJIETEH a30TUCTHIX T€TEPOIUKIIOB.

3.13. buoJsioru4ecKu aKTHBHbIE COEUHEHUSI

O®epmentrl. [lonstTne o ¢QepmeHTax Kak O OHOJNIOTMYECKMX KaTalM3aTopax OelKoBOi
npupoasl. OcoOEHHOCTH CTPOCHHSI W CBOWCTB B CpPaBHEHHH C HEOPraHMYECKUMH KaTald-
3aropamu. Knaccudukanus ¢epmentoB. OCOOEHHOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB:
CEJIEKTUBHOCTH U 3((PEeKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (PEPMEHTOB OT Temriepatrypsl u pH
cpenpl. 3HaueHue HepMEeHTOB B OMOJIOrMH U MPUMEHEHHE B TPOMBIIIIIEHHOCTH.

Buramunbl. Ilonstue o ButammHax. Mx kiaccupukaums u ob6o3nauenue. Hopma mno-
TpeOaeHuss BUTaMHHOB. BomopactBopumble (Ha mpumepe ButamuHoB C, rpymmsl B u P) u
JKUpopacTBOpuMbIe (Ha mpuMmepe BuTtamMuHOB A, D u E). ABuTaMHHO3BI, TUIIEPBUTAMUHO3BI U
TUTIOBUTAMUHO3bI, UX MPO(HUIAKTHKA.

['opmonsbl. [loHsiTHE O rOpMOHAX Kak OMOJOTMYECKM AKTHUBHBIX BEIIECTBAX, BBIMOIHSIOLINX
SHJIOKPUHHYIO DPETYJSIMIO JKU3HEAEATENIbHOCTH opranu3moB. Kiaccugukanus ropMOHOB:
CTEpOM/Ibl, IPOU3BOIHBIE AMUHOKHUCIIOT, MOJTUNENTHIHBIE U OETKOBbIE TOPMOHBI.

OTtaenpHbIE PEACTABUTENN: ICTPAINOII, TECTOCTEPOH, NHCYJINH, aIpCHAIINH.

JlexapctBa. IloHsiTHe O IekapcTBaX Kak XHUMHOTEpaleBTHUECKMX mpenapatax. Kparkue
HMCTOPUYECKHE CBEACHUS O BO3HMKHOBEHHWU W Pa3BUTHUM XUMHOTEpanuu. ['pynmel JieKapcTB:
cynbpamuasl  (CTpEnTOIUA), AaHTUOUOTUKHM (MEHUIMUIMH), aHTUIUPETUKA (ACTHUPUH),
aQHAIBTeTUKN (aHambIWH). MexaHW3M JEWCTBHUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENaparos,
CTpOEHHE MOJIEKYJI, IPOTHO3WPOBAHKE CBOMCTB Ha OCHOBE aHAJIN3a XUMHUYECKOT'O CTPOEHUSI.
AHTUOMOTUKH, UX KIAacCUPUKALUSA MO CTPOSHUIO, TUIMYy WM CHEKTpY JAeicTBus. besomacHbie
CIOCOObI MPUMEHEHUS, JIEKAPCTBEHHBIE (POPMBI.

Jlemoncmpayuu

CpaBHenue ckopoctu paznoxenuss H202 mon neiictBuem ¢epmeHTa KaTaja3bl U HEOp-
rannueckux katanuzatopos: K, FeClz, MnOsz.

OO0pa3ibl BUTAMUHHBIX [TPENapaToB.

ITonuBUTAMUHBIL.
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Wnmoctpanuu ¢otorpaduii KUBOTHBIX € pa3IHYHBIMU (OPMAMU aBUTAMHUHO30B.

[TnakaT ¢ n300paxeHneM CTPYKTYPHBIX (pOpMyIT 3cTpanoiia, TECTOCTEPOHA, aipEeHAINHA.
BsaumoneiictBue agpenanuna ¢ pactsopom FeClas.

benkoas npupoaa nHCyIMHA (IIBETHAS PEaKIMs Ha OCJIKHN).

[Tnakatel WM KOAOTpaMMBI ¢ popMyliaMu aMuia CylIb(aHUIOBON KUCIOTHI, AUTHAPO(OINEBOi
U JIO)KHOM JUruapodoeBol KHUCIIOT, OCH3WINEHUIWUINHA, TeTPalUKInHA, edoTakcuMma,
acIupHHa.

Jlabopamophvie onvimol

HcnplTaHue pacTBOPUMOCTH aJpEHAINHA B BOJIE U COJISIHON KHCJIOTE.

OOGHapyXeHue acliupruHa B TOTOBOH JICKAPCTBEHHOU (opMme.

Ilpaxmuueckue 3ansamus

Ob6napyxeHue BUTaMHHa A B nojaconHeyHoM Maciie. OOHapyxenue ButamuHa C B 10104HOM
coke. Onpenenenue BuUTaMuHa D B pbIObeM JKupe WM KYpUHOM JKEJTKE.

[eiictBue amuio3pl CHIOHBI Ha Kpaxman. JlelicTBue JeruaporeHa3bl Ha METUJICHOBBIN
cuHMil. JleiicTBHE KaTanas3pl Ha IEPOKCH]T BOJIOPOIA.

AHanu3 JIeKapCTBEHHBIX IpEnaparoB, MPOU3BOJIHBIX CAJUIUIOBOM KHCIOTHL. AHaIU3
JIEKapCTBEHHBIX IPENapaToB, IPOU3BOIHBIX MT-aMHUHO(PEHOA.

6. MIPUMEPHBIE TEMbI COOBIIIEHUM (IOKJIAJIOB)
buorexnosorus u renHast uHKeHepusi — texnonoruu XXI Beka.
HanorexHosiorusi kak NPUOPUTETHOE HAIpaBICHUE pPa3BUTHS HAYKHM M IPOU3BOJICTBA B
Poccuiickoit denepaiumu.
CoBpeMeHHbIE METO/1bl 00€33apaKUBaHUSI BOJIBI.
ANI0TpONUs METAIIOB.
Kuzub u aesrensHoCcTh .M. Menneneena.
«[lepuonnyeckomy 3akoHy Oyayliee He TPO3UT Pa3pyLICHUEM. .. »
Cuntes 114-ro snemenTa — TpuyM@ pOCCHICKUX (PU3UKOB-SCPIIHKOB.
N3otonbl Bopopoa.
Hcnonbp3oBanne pagoakTUBHBIX U30TONOB B TEXHUYECKUX TEIISX.
PeHTreHoBCKOE M3JIy4eHHUE U €r0 UCII0JIb30BAaHUE B TEXHUKE U MEULIMHE.
[1na3zmMa — 4eTBepTOE COCTOSIHUE BEIIECTBA.
AMop(dHbIe BeliecTBa B MPUPOJIe, TEXHUKE, OBITY.
OxpanHa OKpy»Karolen cpeibl 0T XMMHUYECKOTO 3arpsi3HeHus. KomnuecTBeHHbIE XapaKTepUCTUKU
3arpsA3HEHUs1 OKPYKaAIOIIEH Cpebl.
[Ipumenenue TBep0TO U ra3000pa3Horo okcuaa yriaepoaa (IV).
3amuTa 030HOBOTO SKpaHa OT XUMUUYECKOTO 3arps3HEHUSI.
['pyOonucniepcHble CUCTEMBI, WX KJIAacCU(PUKALUA M HUCIOJIb30BaHUE B MNPOPECCHOHATHHOU
JeATEIbHOCTH.
Kocmernueckue remnu.
[IpuMeHeHue cycieH3Uuil U 3MYJIbCUN B CTPOUTEILCTBE.
MuHepabl ¥ TOPHBIE TTOPOJIBI KaK OCHOBA TUTOCHEPHI.
PactBops! BOkpyr Hac. TUIIBI pacTBOPOB.
Bopa kak peareHT u cpeia It XUMHUYECKOTO TIpolecca.
Kusnub u gestenbHocth C.AppeHuyca.
Bxrnam oTe4ecTBEHHBIX YUCHBIX B PA3BUTHE TEOPHUH IEKTPOTUTHICCKON TUCCOIHAITUH.
VYcrpaHeHue KeCTKOCTH BOAbl Ha TPOMBIIUICHHBIX TPEANPUATHSIX.
CepHas KUCII0Ta — «XJIe0 XUMHUYIECKON MPOMBIIIIIEHHOCTH.
Hcnonp30BaHre MUHEPATHHBIX KUCIOT HA MIPEANPHUATHSIX PA3TMYHOTO MPOQUIIS.
OKcuBI U COJIA KaK CTPOUTEIbHBIE MaTEPHAIIHI.
Hcropus rurca.
[ToBapeHHast COJIb KAaK XUMHUUYECKOE CHIPHE.
MHoronukuii kKapOOHAT KaJbIUs: B IPUPO/JIE, B MPOMBIIIIEHHOCTH, B OBITY.
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Peakmiu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupryanbHO€ MOAENIHPOBAHNE XUMUYECKHUX ITPOLIECCOB.

DIIEKTPOIN3 PACTBOPOB JIEKTPOIUTOB.

DIIEKTPOJIN3 PACIUIABOB 3JIEKTPOJIMTOB.

[IpakTrueckoe NIPUMEHEHNE 3JIEKTPOIU3A: paduHUpOBaHUE, raJIbBaHOIUIACTHKA,
rajabBaHOCTETHS.

Hctopus nostydeHus U NpoOrU3BOJCTBA AIIFOMUHUS.

DNEKTPOIUTHUECKOE MOTYYeHHE U papUHUPOBAHUE ME/TH.

Kuzub 1 aesrensHOCTh 1. J[9BH.

Ponp MeTannioB B MCTOPUM 4YETOBEYECKON LUBUIIM3ALIMM.

Hcropust OTEYECTBEHHOM ~ Y4E€pPHOM METAJLIIyprUH.

CoBpeMEHHOE METaITyprHU€CKOEe TPOU3BOJCTBO.

Hcropust 0Te4eCTBEHHON IBETHOM METaJUIypruu.

Poip MeTaioB U CIu1aBoOB B HAYYHO- TEXHUYECKOM IIPOTpecce.

Koppo3us MeTamioB u cocoObl 3alUTH OT KOPPO3UH.

WueptHble uinu 6J1aropoJHbIe Ta3bl.

Poxparomue coym — rajaoreHsl.

Hcropus mBEACKON CIIUYKH.

Hctopus BOZBHUKHOBEHUS U PA3BUTHS OPTaHUYECKON XUMHUH.

Kusnb u gestenbHocth A.M.byTieposa.

Butanusm u ero kpax.

Posb 0TeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUU U Pa3BUTHH MUPOBOM OPraHUYECKON XHUMHH.
CoBpeMeHHbIE TTPEACTABICHUS O TEOPUH XUMHUECKOTO CTPOCHHUSI.

DKOJIOTMYECKUE aCIIEKThI UCII0JIb30BAHUS YTIIEBOJOPOAHOTO ChIPBSI.

DKOHOMHYECKHE  AaCMEKThl  MEXIYHApOJHOTO0  COTPYJAHHYECTBA IO  HMCIOJIb30BAHUIO
YTJIEBOJOPOAHOTO ChIPBSI.

Hcropuss OTKpBITHS W DPa3pabOTKM Ta30BBIX M HEPTAHBIX MecTOpokAeHWd B Poccuiickoit
®enepanuu.

XUMUS yTICBOIOPOTHOTO CHIPBS M MOsI Oyaymast mpodeccus.

VYTI1€eBOIOpOHOE TOIIIMBO, €r0 BUbI U HaA3HAUCHHUE.

CuHTeTHYECKUEe KayqyKH: UCTOPHUSI, MHOTOOOpa3ne U NMEPCIIEKTUBHI.

Pe3nHoTEeXHMUECKOE TPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

CBapoyHO€ MPOU3BOJICTBO U POJIb XMMHUH YIJIEBOIOPOIOB B HEM.

Hedpts u ee TpaHCHOPTHUPOBKA KaK OCHOBA B3aHMMOBBITOJHOTO  MEXIYHAPOJHOTO
COTPYJIHHYECTBA.

27



7. TEMATHYECKOE IINTAHUPOBAHMUME

[Tporpammbl 1 1 2 Kypca 1o MOATOTOBKE KBaTU(PHUIMPOBAHHBIX padbounx npodeccun 19.01.17
[ToBap, KOHAUTEP 3aBepLIAOTCA NMPOBEJCHHUEM HK3aMeHa. MakcuMasibHas yuyeOHasi Harpyska —
245 yacoB. AynutopHble 3aHsATHA: | Kypc — 39 wacoB, 2 kypc — 132. Bueayauropnas
camocTosTelbHas pabora — 54 gaca: 1kypc — 18 yacoB, 2 kypc - 36 gacoB (B Tom uucie 10
4acoB Ha MHMBUyalbHBIN 11poekT). KoncynbTanuu — 20 yacos.

B nporpamme npeaycMoTpeHo npoBefieHre 35 NpakTHUeCKuX padorT.

TemaTnueckuii nuian s 1 kypca

KonanyectBo
Buj yueOHoi1 padoThI 4acoB
AynutopHble 3ansatus. Cogepxxanue o0ydeHust IIpodeccun
c1io
BeenecHue. 1
Paszgen 1 Oo0umasg xumMus 38
Tema 1.1 Xummust — HayKa 0 BeleCTBAax 6
Tema 1.2 (Ctpoenue atoma 3
Tema 1.3 [[lepuoaunueckuii 3akoH u Ilepuonnueckas cucteMa XuMUUYECKUX
biaementoB /.M. Menaeneena 15
Tema 1.4 (CtpoeHue BemiecTna 4
Tema 1.5 [[Tomumepsl 3
Tema 1.6 JlucnepcHbie CUCTEMBI 2
Tema 1.7 Xumuueckue peakuuu 9
Tema 1.8 [PacTBOpHI 6
Tema 1.9 (OxucanTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. DIEKTPOXUMHUUECKHE 10
IPOLECCHI
Hroro 39
BHeay1uToOpHas caMoCTOATEIbHASA padoTa
Pabota ¢ yueOHoO# nuTepaTypoit, mpopaboTKa KOHCIIEKTOB, peIlICHHE 18
YIpaXHEHUH U 3a/1a4, TOATOTOBKA BBHICTYIIJICHUH 110 3aJJaHHBIM TeMaM, JTOKJIaJI0B
C MCI0JIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTUHN U .
Bcero o7
TemaTuyeckuii njiad s 2 Kypca
Buj yueOHoit padoThl KonnyectBo
4acoB
AynuTopHble 3ansaTus. Coaepxanue 00y4eHHs Ipogeccnu
Cc1io
Pazgen 2 Heoprannueckasi xumust 60
Tema 2.1 Knaccudukanus Bemects. I[IpocTbie BeniecTa 10
Tema 2.2 (OCHOBHBIE KJ1acChl HEOPTaHUYECKUX U OPIraHUYECKUX COCTMHEHUN 14
Tema 2.3 Xumust 371eMEHTOB 28
Tema 2.4 [Xumust B )KU3HU 001IIeCTBa 8
Paszgen 3 Oprannyeckasi XuMHs 12
Tema 3.1 [Ipenmer opranuveckoit xumun. Teopust CTpOEHUS] OpraHUYECKUX 6
COeTUHEHUN
Tema 3.2 [IpenenbHble YrieBOJOPOIbI 6
Tema 3.3 [DTUIICHOBBIC M TUCHOBBIC YTIIEBOAOPOIBI 8
Tema 3.4 |AnieTriIeHOBBIC YTIIEBOJOPOIBI 6
Tema 3.5 |ApoMaTuueckue yriaeBo10posl 5
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Tema 3.6 [[IpupoHBIE HCTOYHUKH YTIEBOJOPOOB 4
Tema 3.7 ['MapOKCHIIBHBIE COETUHEHUS 3)
Tema 3.8 |Anpaeruasl 1 KETOHBI 5
Tema 3.9 KapOoHOBBIE KUCIOTHI H UX TPOU3BOIHBIC 7
Tema 3.10 [YriieBoasl 5
Tema 3.11 |AMUHBI, aMUHOKHCIIOTHI, OCJIKU 5
Tewma 3.12 |A30oTconeprkaime reTeponuKInIeckue coeqnuenns. HykimennoBbie 5
KHCJIOTHI
Tewma 3.13 [buonornyeckn aKTUBHBIC COCTUHEHUS 5)
Hroro 132
BHeaynuTopHasi camocTosiTesibHAasi paboTa 36
Pabota ¢ yueOHOI1 TuTepaTypoil, mpopaboTka KOHCIIEKTOB, PEeIICHUE 26
YIOPaXKHEHHUH U 3a1a4, MOATOTOBKA BHICTYIUICHHH MO 3aIaHHBIM TeMaM, JTOKJIaJI0B
C MCIOJIb30BaHNEM MH()OPMAIIMOHHBIX TEXHOJIOTUH U JIP.
VI H B TyaJIbHBIA IPOEKT 10
Hmozoean ammecmayus 6 popme IK3amena
Koncynemayuu 20
Bcero 188
Bcero 3a 1 u 2 kypc 245

8. TEMATHUYECKWH IIJTAH BHEAYJIUTOPHOM PABOThI

s 1 kypea
Ne HanmenoBanue pas3zaeinos u tem Kon-Bo | Konuuec | Buasl BHEayauTOpHOU
ayauTo | TBO paboThI
PHBIX 4acoB
4acoB | BHeayau
TOPHOU
paboThI B
qacax
Pasznen Oo0mast xuMusa 38 18
1
Tema | Xumus — Hayka o BellecTBax 3 3 [TonroroBka coobueHNs
11 Ha UHJUBHIYAIbHYIO
Temy (o Ouorpapuu
M3BECTHBIX YUCHBIX-
XUMHKOB)
Tema | CtpoeHue aToma 3
1.2
Tema | Ilepuonnueckuii 3aKOH U PacuetHo-Tpaduueckas
1.3 [Tepnomuyeckas cucrema 5 8 pabota Nel
XUMHUYeCKHX 35eMeHToB [I.1. «DNEKTPOHHbIE
Menpeneena KOH(HUTypalry aTOMOB
XUMHUYECKHX 3JIEMEHTOBY
Tema | CtpoeHue BemiecTa 4
14
Tema | [Tomumepsr 3
1.5
Tema | JlucniepcHble CUCTEMBI 2
1.6
Tema | XuMuueckue peakiuu 6 3 Pemenne nemnouex
1.7 XUMHYECKHUX
MPEBpAILICHU T
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Tema | PacTBOpHI 6
1.8
Tema | OKHCIUTEIBLHO- 6 4 [ToxroroBka moxiiazma Ha
1.9 BOCCTAHOBUTEIIHHBIC PEAKIIHH. WHAUBUAYAIBLHYIO TEMY (O
DIIEKTPOXUMHUYECKUE MTPOIIECCHI XHMHUYECKOM DJIEMEHTE
WJIM XUMUYECKOM
peaKInm)
Hroro 39 18
TemaTu4ecKuii NJ1aH BHeayAUTOPHOI padoThI JJs 2 Kypca
Pasznea Heopranuyeckasi Xumust 60 17
2
Tema | Knaccudukanus BemecTs. 10 2 [Toxroroska cooOIIeHUS
2.1 [IpocTeie BemecTBa Ha WHIUBUYaTbHYIO
TeMy (0 TPOCTOM
BEILIECTBE)
Tema | OCHOBHBIE KJIACCHI 14 4 Pemenue 3amay us
2.2 HEOPraHUYECKUX U OPraHUYECKUX 3a/la4yHMKa
COEeIMHEHUN
Tema | XuMus dJIEMESHTOB 28 4 IloaroroBka gokiana Ha
2.3 UHIUBUAYAIBHYIO TEMY (0
XUMHUYECKOM DJIEMEHTE)
Tema | Xumus B )KU3HU 00IIECTBA 8 7 IToaroroska cooOuieHus
2.4 Ha WHIUBUTYAJIbHYIO
TeMy (O pOJiu XUMUU B
IIUIIIEBOM ITPOU3BOJICTBE)
[Toaroroska pedepara Ha
UHIUBUAYAIBHYIO TEMY (O
3HAYEHUN XUMHUH B KU3HU
o01ecTBa)
Pasznen Opranuveckasi XuMust 72 19
3
Tema | [Ipeamer opraHM4eCKON XUMHH. 6 1 Pemenue 3anau u3
3.1 Teopusi CTpOCHHSI OPraHUIECKIX 3aa4HUKa
COE€IUHEHUI
Tema | [IpenenbHbIE YTIEBOJOPOIBI 6 4 PacuetrHo-rpaduueckas
3.2 pabota Ne2 «30mepbl
AJIKaHOB»
Tema | DTHIIEHOBBIE M THEHOBLIE 8
3.3 YTJIEBOJOPOIBI
Tema | AueTHIEHOBBIE YTIEBOIOPO/IbI 6 1 Pemenne nenovex
3.4 XHUMHYSCKHX
MIPEBPALLICHUI
Tema | ApoMaTudeckue yriaeBOI0pOIbI 5 1 Pemenue 3amgau u3
3.5 3aJauHrKa
Tema | IIpupoaHble HCTOYHUKU 4 1 Pemenue nenovex
3.6 YTJICBOIOPOIOB XUMHUYECKHIX
MIPEBPALLCHUI
Tema | ['mapokcUIbHBIE COETUHEHUS 5 1 IToaroroBka nokiiazma Ha
3.7 WH/IMBUYAJIbHYIO TeMY (0

XHUMHUYECKOM COCTaBE
MU CBBIX HpOIIYKTOB)
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Tema | Anbaeruabl U KETOHBI 5
3.8
Tema | KapOoHOBBIE KHCIOTHI U UX 7
3.9 MIPOU3BOTHBIC
Tema | YrueBousl 5
3.10
Tema | AMHMHEBEI, aMHHOKHCJIOTEI, OCIKU 5
3.11 10 NHauBuyanbHbINA TPOESKT
Tema | Azorcoaepxaniue 5
3.12 | reTepOLUKINYECKUE COCTMHCHHUS.
HyxknenHoBbIe KUCTOTHI
Tema | buonoruyecku aKTUBHEIS 5
3.13 COEIMHEHUSI
HUTOI'O 171 54

9. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEEHOM JESATEJIbHOCTH

Copepxannie 00y4yeHus

XapaKkTepucTUKa OCHOBHBIX BHJIOB JCSITEIBHOCTH CTY/ICHTOB
(Ha ypoBHE y4EOHBIX JEHCTBUI)

Baxueiinue
HOHATHSA

XUMHNYCCKHUC

YMeHue aBaTh ONPENEICHUE U ONEPUPOBATH CIEAYIOLIUMU
XUMHUYECKUMH MOHSATHUSIMH: BEIIECTBO, XMMHUUECKHI 3JIEMEHT,
aToM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAs U MOJEKYJIIpHAs
MAacChl, HWOH, aJUIOTPOIUS, HW30TOIbI, XWMHYECKAS CBS3b,
3IIEKTPOOTPHUIIATENBLHOCT, BaJICHTHOCTb, CTCIICHb
OKHCJICHUs, MOJb, MOJISIpHAsT Macca, MOJSIpHBIM 00BeM

F33006pa3HHX BCIICCTB, BCHICCTBA MOJICKYJIPHOTO U
HCMOJICKYJIAPHOTO CTPOCHUA, paCTBOPLI, OJICKTPOJIUT U
HEOJICKTPOJINT, QJICKTPOJIUTHYCCKAsA Jucconuanus,
OKHCIINTCIIb u BOCCTaHOBUTCIIb, OKHCJICHUC u

BOCCTAHOBJICHHE, TeIJIOBOH d((EeKT peakiuu, CKOpPOCTh
XUMHYECKON peakllMy, KaTajlu3, XMMHUYECKOE paBHOBECHE,
YIJIepOJHBIN CKeneT, (QyHKIMOHAJIbHAS TpyMNa, U30MepHs,
TOMOJIOTHSI

OCHOBHBIC 3aKOHBI XHMUH

DopMyIIMPOBAHUE 3aKOHOB COXPAHEHUS MACChl BEIIECTB U
MOCTOSIHCTBA COCTaBa BEIIECTB. YCTAaHOBKA NPUYMHHO-
CJIEICTBEHHOMN CBSA3U MEXKIY COJEPKAHUEM ITUX 3aKOHOB U
HaIlMCaHUEM XUMHUYECKUX (POPMYI U ypaBHEHUN. Y CTaHOBKA
ABOJIIOIMOHHOM CYIIHOCTH MEHJIEIEEBCKOM U COBPEMEHHOU
dbopmynupoBoOKk nepuoaudeckoro 3akona J[. . Menpaeneena.
OObscHeHUE buznyecKoro CMBbICHIa CHMBOJIMKH
NepUOANYECKON TabIuIpl XUMHUYecKuX syemeHToB J[. U.
MenneneeBa (HOMEpOB »dIeMEHTa, MEpUOAA, TPYMIbI) U
yCTaHOBKa MIPUYHUHHO-CIIEICTBEHHON CBSI3U MEKTY
CTPOEHUEM aTOMa U 3aKOHOMEPHOCTSMHU U3MEHEHUSI CBOKCTB
AJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB B IMEPHOAAX U
rpynnax. XapakTepUCTUKAa DJIEMEHTOB MallbiX U OOJIBIIUX
MEpUOJIOB IO UX MOJoXKeHUto B [lepnoanueckoni cucreme /1.
H. Menneneena.
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OCHOBHBIE TEOPUH XUMHUU

YcraHoBKa 3aBUCHMOCTH CBOMCTB XMUMHUYECKUX BELIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIIUX UX XUMUYECKUX JIEMEHTOB.
XapakTepUCTUKa BaXXKHEHIIMX TUIIOB XMMHYECKUX CBA3EU U
OTHOCHUTEJIBHOCTH 3TOM THUIIOJIOTUH. OO0bscHenue
3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa M CTPOEHUs
KPUCTAJUIMYECKUX penieTok. @DopMylIHpOBKa OCHOBHBIX
MOJIO)KEHUM TEOPUU BJIEKTPOIUTUYECKON AUCCOLMALMU M
XapaKTEPUCTUKA B CBETE 3TOM TEOPUHU CBOWCTB OCHOBHBIX
KJIACCOB HEOpPraHU4ecKux coequHeHud. DopmynnpoBka
OCHOBHBIX IIOJIOKEHUH TEOPUM XHWMHUUYECKOIO0 CTPOECHUS
OpraHUYECKUX COCAVHEHUHN U XapaKTEPUCTHKA B CBETE 3TOH
TEOPUM  CBOMCTB  OCHOBHBIX KJIaCCOB  OPraHMYECKUX
COCIMHECHUM.

Baxueiinue BEIECTBA u
Marepuabl

XapakTepucTuKa COCTaBa, CTPOEHUS, CBOWCTB, MOJyUYEHUS U
npuMeHeHus BaxHeWmux wMetawwioB (IA u II A rpynm,
ATIOMUHUS, JKese3a.

XapakTepHucTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOIYYEHUS U
npuMeHeHus BaxHeimmx HemeramwioB (VIII A, VIIA, VIA
IpyIm, a Takxke a3oTa u ¢ocdopa, yriaepoaa u KpEeMHHS,
BOJIOPOJIa) U UX COCIUHEHUH.

XapakTepucTuKa cOCTaBa, CTPOEHUS, CBOWCTB, MOJIyYE€HUS U
MPUMEHEHUS BaXKHEUIINX KJIACCOB YIJIEBOJAOPOIOB (AJIKAHOB,
[IUKJIOAIKAHOB, AJIKEHOB, aJKHHOB, apEHOB) W MX Hamboiee
3HAYUMBIX B HAPOJIHOXO03SHCTBEHHOM I1aHe
IIPEACTABUTENIEH.

AHajoru4Has XapakTepUCTUKa BaKHEUIIUX MpeCTaBUTeNIeH
JpYr'UX KJIacCOB OPraHMYeCKUX COEIUHEHHWIl: MeTaHoja U
ATaHOJA, CIOXHBIX J(GUPOB, KUPOB, MbLI, albACTHIOB
(popmastbieruIoB U

areTajabJeruia), KeTOHOB (aleToHa), KapOOHOBBIX KHCJIOT
(YKCYCHOM KHCTIOTBI), MOHOCAXapUA0B (TJIIOKO3bI),
JIucaxapuaoB (caxaposbl), MONUCaXxapuaoB (Kpaxmaia U
L[EJUTIOJIO35I), aHWINHA, aMUHOKHCIIOT, 0enKoB,
HUCKYCCTBEHHBIX M CHHTETHYECKHMX BOJIOKOH, Kay4yKOB,
r1acTMacc.

XUMHUYECKUHN SI3BIK U CUMBOJIMKA

Hcnonp3oBanne B  y4yeOHOH U mNpodeccHOHaIbHOU
JIEATETbHOCTH XUMHUECKIUX TEPMUHOB U CUMBOJIUKH.
Ha3Banue wu3y4eHHBIX BEIIECTB MO TPUBHAIBHOM WU
MEXIYHAPOJAHOW HOMEHKIAType U OTPAKEHHUE COCTaBa 3THUX
COCTMHEHUH C MOMOIIBI0 XUMUYECKUX (HOPMYII.

OTpaxeHne XUMUYECKUX MPOILIECCOB C MOMOIIbIO YPABHEHUI
XAMHUYECKUX PEaAKIUM.

32




XUMHUYECKUE PEAKIUU

OO0ObsicHeHne CYILIHOCTHU XUMUYECKHUX IIPOLIECCOB.
Knaccudpukanus XUMUYECKHMX peakIMid 1O pa3IudHbIM
MpU3HAKAM: YHUCIYy MU COCTaBy MPOAYKTOB M PEarcHTOB,
termoBoMy 3 dexTy, HampaBieHuro, (aze, HAIUYHIO
KaTaJau3aTopa, U3MEHEHHUIO CTETIEHEH OKHUCIEHUS 3JIEMEHTOB,
00pa3yromux BellecTBa.

YcTaHOBKa MPU3HAKOB OOMIETO W Pa3IMYHOTO B THUIIOJIOTUU
peaKkuuid 1711 HEOPraHUYECKOW M OpraHUYeCKON XUMUH.
Krnaccudukanus BemecTB W MPOIECCOB C TOYKH 3pPEHUs
OKHUCJIeHUsS-BOCcCTaHOBIeHUs.  CocTaBiieHWe  ypaBHEHUU
peaKIuii ¢ MOMOIIBIO METO/Ia AIEKTPOHHOTO OaaHca.
OO0bsicHEeHHE 3aBUCUMOCTH CKOPOCTH XUMHUECKON peakiuy U
MOJIOKEHUSI XMMHUYECKOTO PABHOBECHUS OT Pa3JIMYHBIX
(hakTopoB.

XUMUYECKUN IKCIIEPUMEHT

BbimonHeHne  XMMHUYECKOTO JKCHEpPUMEHTa B  IMOJIHOM
COOTBETCTBUH C IIPaBUIAMU OE€30MaCHOCTH.

Habmionenue, ¢ukcauus U  ONUCAaHHE  PE3YJIbTATOB
MIPOBEJCHHOTO SKCIIEPUMEHTA.

Xummueckas nHpopMarus

IIpoBeneHne  caMOCTOATEIBHOIO  IOMCKA  XHUMHUYECKOU
UHGOpPMALlUU C HCIHOJIB30BAHUEM pA3IMYHBIX HCTOYHHUKOB
(Hay4HO-TIONYJIIPHBIX ~ U3JaHUI, KOMIIBIOTEPHBIX  0Oa3
JTAaHHBIX, pecypcoB MHTepHeTa).

Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTUH A1 00paboTKU
U 1eperaud XMMUYECKOH MHPOpPMALUU U €€ NpeACTaBICHUs
B Pa3IMYHBIX opMax.

Pacuetsl 1m0  XMMHYECKHM
dbopMyliaM U ypaBHECHHUSIM

VYcraHOBKa  3aBUCHMOCTH  MEXJAY  KauyeCTBEHHOW U
KOJIMYECTBEHHOW CTOPOHAMU XHMMUYECKUX OOBEKTOB U
IIPOLIECCOB.
Pemenne pacueTHBIX 3a7ad MO XUMHYECKHUM (opMmynam u
YPAaBHEHUSM.

ITpodunsuoe
npodeccroHaibHO
coziepKaHue

u
3HA4YUMOC

OObsICHEHHEe XUMHUYECKHX SIBICHUH, MPOUCXOIAIINUX B
npupoge, ObITYy W Ha TpousBoAcTBe. OrnpezaeneHue
BO3MOKHOCTEH MPOTEKaHUsI XUMUYECKHUX IPEBpAIICHUI B
paznuyHbIX ycioBusax. CoOnrofeHue MpaBUil SKOJOTUYECKH
IPaMOTHOTO MTOBEJEHUS B OKPYKAIOIIEH cpene.

OlnleHKa BIMSHUS XUMUYECKOTO 3arps3HEHUS] OKPYXKarolen
Cpenbl Ha OpraHu3M YeJIOBEKa U APYTHe KUBbIE OPTaHU3MBI.
Cobutoienne npaBui 0€30MacHOro0 00palleHUs ¢ TOPIOYNMU
u TOKCHYHBIMU BEIISCTBaMH, 1a060paTOPHBIM
obopynoBanueM.  [logroroBka  pacTBOpOB  3aJaHHOU
KOHIIEHTPAIIMU B OBITY U Ha MPOU3BOJICTBE.

Kputnueckas OLICHKA JIOCTOBEPHOCTH XHUMHYISCKOM
nH(pOpMAIIH, TTOCTYTAONIEH U3 Pa3HBIX HCTOYHHUKOB.

10. YYHEBHO - METOJINMYECKOE U MATEPHUAJIBHO - TEXHUYECKOE
OBECIEYEHHUE ITIPOT'PAMM YYEBHOU U CUILIUHBI

OobopynoBanue yueOHOro kaduHera:

— TI0CaJOYHBIC MECTA MO KOJIUYECTBY 00YJAIOIINXCS;
— pabouee MecTO MpernoaaBaTers;

— JIEMOHCTPALIMOHHBIN CTOJ;
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— mKag A7 XUMHUECKON MOCY/IBI;

— MOMKa yHUBEpCalbHasi;

— nabopaTopHas 1mocy/a;

— PpEaKTHBBI;

— MAakeThl CTPOEHHUS aTOMOB;

— IepuoAMYEcKas cucTeMa XUMuieckux anemenTo J[.M.MeneneeBa;
—  2JIEKTPOXUMMUECKUI psiji HaNpsHKEHUH METaIJIOB;

—  PpsA IEKTPOOTPHULIATEIBHOCTH HEMETAIIOB;

—  NpOOHPKH;

— TOAHOCHI JIA0OPATOPHBIE;

— IITaTUBBI Ta0OPATOPHEIE;

— TOpEJKa;

—  BBITSDKHOM mKkad;

— HarIsgHble mocobus (Y4eOHUKH, KapTOUKH, pa3IaTOYHBIN MaTepuan).
TexHuuyeckue cpeacTBa 00y4eHusi:

—  MYJbTUMEAUMHBIN IPOEKTOP;

— IPOEKLHOHHBIA JKpaH;

— MHTEpPAKTHUBHAs JJOCKA C JUIEH3UOHHBIM IIPOrPaMMHBIM 00ECIICUEHUEM;
— KOMIIBIOTEPHBIE TPOTPAMMBI (00yJaromue U KOHTPOIUPYIOIIHE).
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