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1. IOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma yueOHON IUCHMIUIMHBI «XUMHs» TpeAHA3HAYeHA IS U3YYeHUS
XUMUM B YUYPEXKACHUU CpeaHEro MpodecCHOHAIBLHOTO 00pa3oBaHuUs, pealu3ylolleM
00pa30BaTeNbHYIO MPOrPaMMYy CpeIHero (MOJIHOTO) oOmmiero oOpa3oBaHUs, MPH TOJITOTOBKE
KBIM(ULIMPOBAHHBIX pabO4YMX U CHEIHAIUCTOB CPEAHETO0 3BEHA ECTECTBEHHO - HAy4YHO
npoduns obydenus: 19.01.04 ITekaps. Pabouas mporpamma cocraBieHa Ha OCHOBE MPUMEPHON
pOrpaMMbl Y4eOHON AMCHUILIUHBI «XUMHS» ISl CPEIHUX CIEHUANbHBIX YUeOHBIX 3aBelIeHUN
(Ha 0asze OCHOBHOrO 00mIero 00pa3oBaHWsl), MPEJHA3HAYCHHOW IS pealn3anuu ba3ucHoro
yueOHOro IIaHa. OcBoeHue y4yeOHOW NUCHUIUIMHBI «XUMHS» Oazupyercs Ha 3HAHHIX
00y4aromuxcsi, MONyYEeHHBIX TP U3YYCHHH OMOJOTHYECKUX IPEIMETOB, XUMHH, (PHU3HKH,
reorpauu B OCHOBHOM IIKOJIE.

ITpu ocBoenun mpodeccun 19.01.04 Iexaps CIIO ecrecTBeHHO-HAYYHOTO MpOdUiIs B
I'BIIOY MO «PameHCKHMI KOJUICK» XHMHS H3y4daeTcsl Kak 0a30BbI y4eOHBIH IpeaMeT B
o0wveme 191 yac.

HaumenoBanue Ttem coorBercTtByer Ilpumepnoit mnporpamme. I[lopsmokx wusydeHus
pas3zenoB M3MEHEH B LEIX 3(PQPEKTUBHOTO MCIOJIb30BAHUS BPEMEHH, MPEAHA3HAYEHHOTO IS
U3y4eHUs y4eOHON MUCIUIUIMHE Ha MEePBOM Kypce, a TakKe B COOTBETCTBUU C BBIOPAHHBIM
yueOHuKoM. Paznen 2 pasznenen Ha faBa paznena «OOmas xumus», «Heopranuueckast Xumus» B
COOTBETCTBUM CO CTPYKTYpoill BbIOpaHHOro ydeOHUKAa. BHeceHHble H3MEHEHUS SBISIOTCS
HEOOXOIMMBIMH JIJIS1 ONTHMAJIBHOHN peain3aiuy y9eOHOTO IJIaHa.

PaGouass mporpamma  0o0mieoOpazoBaTeNbHONM  y4eOHOW  JUCHMIUTUHBL  «XUMHS»
paspabotana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obiiero oOpa3oBaHwMs, MPEIBIBISICMBIX K
CTPYKType, COAEpKaHMIO U pe3ylbTaTaM OCBOCHHS Y4eOHOW AUCHHIUIUHBI «XUMHUSA», B
COOTBETCTBUH ¢ PeKoMEeHIAIMsIMH 10 OpraHU3alyy MOJyYeHHs CPEAHEr0 001mero oopa3oBaHus
B IIpeJieNax OCBOEHUSI 00pa30oBaTeNbHbIX IPOrPaMM CpeHEr0 MpodhecCHOHaIBLHOT0 00pa3oBaHus
Ha 0a3e OCHOBHOTO oOmero oOpa3oBaHus C ydeToM TpeOoBaHUI  (enepantbHbBIX
rOCyIapCTBEHHBIX  00pa3oBaTENbHBIX  CTaHAAPTOB M  MOJydaeMoil mpodeccud  WId
CIIELUATILHOCTH  CpenHero mnpodeccuoHanbHOro oOpa3zoBanus (mucbmo  [lemapramenta
rOCy/IapCTBEHHOW MOJUTUKH B cdepe MoAroToBku padboumx kaapoB u IO MwunoOGpHayku
Poccun ot 17.03.2015 Ne 06-259).

Conepxanue paboueil mporpaMMbl «XHMHUs» HalpaBI€HO Ha JOCTH)KEHUE CIETYIOLINX
Leneu:

- (hopmupoBaHHe y 00YyUaAIOIIMXCSl YMEHHS OLIEHUBATh 3HAUUMOCTh XUMHUYECKOTO 3HAHUS JUIS
Ka)JIOTO YeJIOBEKa,

- (opMHUpOBaHUE Y O0YYaIOIIUXCS IEIOCTHOTO MPEACTaBIECHUS O MUPE U POJIM XHMHHU B
CO3JIaHUM COBPEMEHHON €CTeCTBEHHOHAYYHOM KapTHHBI MUpA; YMEHUSI OOBICHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOIIEH  JCHMCTBUTEIBHOCTH:  IPUPOAHOW, COLMAIBHOM, KYJIbTYPHOH,
TEXHUYECKOH cpeJibl, — HMCIOJB3Ysl Ul ATOI0 XUMHUECKUE 3HAHUS;

- pa3BUTHE Yy OOydYalOUIMXCS YMEHUH pa3nuyarb (akTel W OICHKH, CPaBHUBAThH
OLICHOYHBIE BBIBOJIbI, BHJETh HX CBA3b C KPUTEPUSIMH OLIEHOK U CBS3b KPUTEPUEB C
ONpEeeIEHHON CUCTEMOM IeHHOCTeH, (opMynupoBatb U OOOCHOBBIBATH COOCTBEHHYIO
HO3HILIHUIO;

- mpuoOpeTeHre OOYyYarOIIMMUCS OTBITa PAa3HOOOPA3HOH IEsTeTHbHOCTH, TO3HAHUS |
CaMOIO3HAHUS; KIIOYEBBIX HABBIKOB, MMEIOIIMX YHHBEPCAJIbHOE 3HAYCHHE YIS PA3TUUHBIX
BUJIOB JICATENIFHOCTH (HABBIKOB pEIICHUS IMPOOJIeM, TMPHUHATHS pPEIICHWH, TOWCKa, aHaln3a
U  o0paboTku  HMH(pOpPMANMM, KOMMYHMKATHBHBIX  HABBIKOB, HABBIKOB  HM3MEpEHHIA,
COTPYAHHYECTBa, 0€30MacHOr0 OOpaIeHus C BEHIECTBAMHU B MOBCEIHEBHOM KU3HU).

B paGouyro mporpamMmy BKJIIOUYEHO COJEpKaHWE, HampaBJIeHHOEe Ha (opMupoBaHHE Yy
CTYJICHTOB KOMIIETCHIINH, HeoOXoauMbIx uisi kauectBeHHOTO ocBoeHusi OIIOIT CITO na 6aze
OCHOBHOT'O 0011er0 00pa30BaHUs C MOJyY€HHEM CpPEJIHEro oouero oOpa3oBaHUs; MPOrpaMMbl



HNOATOTOBKM  KBAIM(DHUUMPOBAHHBIX  PadOYMX,  CIYXKALIMX, MPOrpaMMbl  MOATOTOBKH
crienranuctoB cpennero 38eHa (I[IITKPC, TITICC3).

2. OBIIIASI XAPAKTEPUCTHUKA YUYEBHON JUCHIIJIMHBI «XUMHUS»

XuMHS — 3TO HayKa O BEIIECTBAX, UX COCTaBE U CTPOEHUH, CBOMCTBAX U INPEBpAILLEHUSX,
3HAYEHUM XUMUYECKUX BEIECTB, MaTepUaioB M MPOLECCOB B MPAKTUYECKOW NEATEIbHOCTU
YeJI0BEKa.

Copepxanne 001eo0Opa3zoBaTebHON Y4eOHOM MUCHUIUIMHBI «XUMHS» HANpaBlIeHO Ha
YCBOEHHE OO0YYalOUMMHCS OCHOBHBIX IOHSTHM, 3aKOHOB M TEOpPUH XUMHUM; OBJIAJICHUE
YMEHMSIMH  HAOMIOJaTh XUMHYECKHE SBJCHHS, MPOBOJUTH XUMHUYECKHI HKCIEPUMEHT,
NPOM3BOJIUTH PAaCUYeThl Ha OCHOBE XMMHUYECKHX ()OpMYJ BEIIECTB M ypaBHEHUH XUMHYECKUX
peaKIui.

B mporecce nzydeHuss XuMuH y 00y4arOIUXCsl Pa3BUBAIOTCS MMO3HABATEIbHBIE HHTEPECH U
MHTEJJIEKTYaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM NMPUOOPETEHUN 3HAHUH 110
XUMHA B COOTBETCTBUM C BO3HHMKAIOIIMMH JKU3HEHHBIMH TMPOOIEMaMH, BOCHHTBHIBACTCS
OepeXHOe OTHOILIEHUS K MPHUpPOAE, MOHMMAHHE 30pPOBOT0 00pasa >KU3HH, HEOOXOIMMOCTH
IpENyNpeXICHUs ABJIECHUN, HAHOCAIIMX BPE 3/I0pPOBbIO U OKpYyXkatoliei cpene. OHM ocBauBarOT
IpUEMbl TPaMOTHOrO, O€30MacHOT0 HCIOJb30BaHUS XHWMHUYECKUX BEIIECTB U MaTepHallOB,
NPUMEHSIEMBIX B OBITY, CEIbCKOM XO3SHCTBE U HA IPOU3BOJICTBE.

[Ipu cTpyKTypuUpOBaHHH COAEpKaHUS 00IIE00pa30BATENFHON yUeOHOW AMCUMILIUHBL IS
npo(ecCHOHANBHBIX ~ 00pa30BaTEIbHBIX OpraHU3aLUN, peaTu3ylIIUX 00pa30BaTEIbHYIO
nporpaMmy cpeanero oomiero oOpazoBanus B mpeznenax ocBoeHus OIIOIT CIIO na Gaze
OCHOBHOTO 00IIero 0o0pa30BaHUs, YUWUThIBAJIaCh OOBEKTUBHAS PEAIbHOCTh — HEOOJBIION
00BEM YacoB, OTMYIIEHHBIX HA U3YUYEHUE XUMHUHU U CTPEMIIEHHE MaKCHUMallbHO COOTBETCTBOBATH
uaesM  pasBuBatoniero oOydyenus. [loaToMy Teopermyeckue BOMNPOCHl  MaKCHMalIbHO
CMEIIEeHbl K Hayally W3Yy4eHHUs AUCLUUIUIMHBL, C TeM 4YTOOBI MOCIEAYIOIMUNA (aKTHIECKUil
MaTepuai paccMaTpUBajCs HA OCHOBE U3YYEHHbBIX TEOPUH.

Peanuzanus JeIyKTUBHOTO MOAXO0Ja K M3YyUYEHUIO XUMHUH CIHOCOOCTBYET PAa3BUTHUIO TAKHX
JIOTUYECKUX OIepaluil MBILIUIEHUS, KaK aHajlu3 M CHUHTE3, 000OLIeHHME M KOHKPETU3alLus,
CpPaBHEHME U aHAJIOTHA, CUCTEMATU3alMsl U KIacCU(pUKALU U JIp.

W3ydyeHre XxuMuu B NMpo(ecCHOHAIBHBIX 00pa30BaTENbHBIX OPraHU3ALMSIX, PEATU3YIOIIMX
o0pa3oBaTeNbHYI0 MpOrpamMMmy cpeaHero oOmiero obpasoBaHus B mpenenax ocBoeHus OIIOII
CIIO na 6a3ze OCHOBHOTO 001Iero oOpa30BaHMs, UMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH
oT npoduis mpopeccCHOHATBLHOIO 00pa3oBaHUsA. DTO BBIpaKaeTCsl B COAEPKAaHUHM OOy4YeHHS,
KOJIMUECTBE YacoB, BBLICISEMBIX HAa H3Y4YEHHE OTIENIbHBIX TEM NpPOrpaMMbl, INyOWHE HX
OCBOCHMs  OOydYaloIIUMHCS, O0beMe U  XapakTepe MpaKTHUECKUX  3aHATUH, BUAAX
BHEAYJIUTOPHON CaMOCTOSITEILHON pabOThI CTyIeHTOB. B comepxanuu y4eOHON AMCIUIUIMHBI
JUIS  €CTECTBEHHO-HAY4YHOro mnpoduiast npodecCHOHAIbHO 3HAYUMBI KOMIIOHEHT He
BBIJIEJICH, TaK KakK BCE €ro CcojepKaHue SBISAETCS NPOPUIbHO OPUEHTHUPOBAHHBIM U HOCUT
npodecCHOHATBLHO 3HAUUMBIN XapakTep.

B nponecce u3yueHuss XMMUU TEOPETHUECKUE CBENIEHUS JOMOJIHSIOTCS IEMOHCTPALUSIMH,
71a00paTOPHBIMU ONBITAMU M TMPAKTUYECKUMH 3aHSATUSMHU. 3HAUUTEIBHOE MECTO OTBOJAUTCS
XUMHUYECKOMY 3KcHepuMeHTy. OH OTKpBIBAE€T BO3MOXHOCTH (POPMHpPOBATh y OOyYaromuxcs
cCreluanbHble TpeAMETHbIE YMEHHUs: paboTaTh C BELIECTBAMH, BBIMOJHATH IPOCTHIE
XUMHUYECKHE OIBIThl, YYUTh O€30MacCHOMY M OKOJOTHYECKH TIpPaMOTHOMY OOpalieHHio ¢
BEIIECTBAMM, MaTepHallaMH M IpoleccaMu B OBITY M Ha Mpou3BojacTBe. s opraHuzanuu
BHEAYJIMTOPHOM CaMOCTOSITENIBHON paboThl CTYAEHTOB, oBiaeBatomux mnpodeccusmu CIIO
npeJCTaBjIeH NPUMEPHBIN NepedeHb pedepaToB (JOKIaI0B), HHANBUAYAIBHBIX IIPOEKTOB.

B mporuecce n3ydeHHs XMMUU BakHO (POPMHUPOBATH MHPOPMAIIMOHHYIO KOMIIETEHTHOCTH
oOyuaromuxcs. [loaToMy TpuM OpraHM3alMd  CaMOCTOSTENbHOW paboThl  HEOOXOIMMO
aKIIEHTUPOBATh BHUMaHHE OOydalolIUMXCsl Ha MOMCKE MHQOpPMAIMK B CpPEACTBaX MaccMequa,



WNutepHere, yyeOHOM M CHELMANBbHOM JIMTEpaType C COOTBETCTBYIOUIMM O(OPMIICHHEM U
IPECTaBICHUEM PE3yJIbTaTOB.

N3yuenne o0meoOpazoBaTebHON  y4eOHOM  MUCHUIUIMHBI  «XHUMHUS»  3aBepIIaeTCs
NOJBEICHUEM MTOroB B (opME »dSK3aMEHa B paMKax [POMEXYTOYHOM aTTecTalluu
cryaentoB B mponecce ocBoenuss OIIOII CIIO ¢ momyueHHEM CpenHero oO0Inero
obpazosanus (IITIKPC, ITIICC3.)

3. MECTO YYEBHOMH JJUCHUILJINHE B YYEFHOM ILIJIAHE
VYuebHast aucuuIuiiHA «XHUMHUS» SBIAETCS YYEOHBIM MPEIMETOM 10 BBIOOPY W3
obsi3arenbHOM TpeaMmeTHOU oOnactu  «EctectBeHHbie Hayku» DPI'OC cpemnero oOriero
o0OpazoBaHusl.

B yuebOnpix mnanax [ITIKPC, TIIICC3 I'BITIOY MO «PameHCKHI KOJUIEIK» MECTO Y4eOHOM
JTUCITUTUINHBL «XHUMHS» — B COCTaBe 00IIe00pa3oBaTeIbHBIX YUCOHBIX JUCIUILINH 11O BBIOOPY,
dbopMHUpyeMBIX W3 00s3aTeNbHBIX MpeAMeTHhIX  oOmacteir @DPI'OC  cpemnero  oOmiero
obOpazoBanuss s mpodeccun  CIIO  19.01.04 Ilekapp ecTeCTBEHHO-HAYYHOTO MPOGUIIS
poeCCHOHAIBHOTO 00pa30BaHUs.

4. PE3YJBTATHI OCBOEHUSI YEBHOM JUCHUITJIMHBI

OcBoeHue cojepKaHUs YYEOHON IMCHUIUIMHBI «XHMH», OOCCICYMBACT IOCTHIKCHHE
CTYACHTaMH CJIEIYIOIUX PE3YyIbTAaTOB:
JIMYHOCTHBIX:
- HYBCTBO Iropa0CTH U YBaAXXCHUSA K HCTOPUH U JOCTUKCHUAM OTE€UYECTBEHHON
XUMHYECKOW HAYKH; XUMHUYECKU TPAMOTHOE MOBEJICHHE B TIPOPECCUOHAIBHON JCSITEIBHOCTH U
B 6I)ITy npu O6paHICHI/II/I C XUMHWYCCKNMH BCUICCTBAMH, MAaTCpHUATIaMU U ITPOLIECCCaAaMM;
- TOTOBHOCTh K TPOJIOJDKCHUIO O0pa3oBaHUs W TOBBIINICHUS KBATU(HUKAIMK B H30paHHOMN
po(heCcCHOHATLHOM JCSITETFHOCTH M OOBEKTHBHOE OCO3HAHKE POJIM XMMHUYSCKUX KOMITCTESHITUI
B OTOM,;
- YMCHHEC HCIIOJIb30BaTh JOCTUKCHHA COBpGMCHHOfI XUMHUYECKOU HayKHl HW XHMHUUYCCKHUX
TEXHOJIOTUH Ui TIOBBINICHHS COOCTBEHHOTO WHTEUICKTYaJIbHOTO pa3BUTHS B BBIOpaHHOU
poeCCHOHAIBHON e TEIHHOCTH;
MeTanpeaMeTHbIX:
- HCIIOJIB30BAHUC PA3IMYHBIX BUIO0B IO3HaBaTEILHON ACATCIIBHOCTHU n OCHOBHBIX
MHTEJJIEKTYadbHBIX oOmepanuii (MOCTaHOBKM 3adaud, (OpPMYIUPOBAHUS THIIOTE3, aHAIM3A U
CHUHTE3a, CpaBHEHHUS, OOOOIICHHS, CHUCTEeMATH3alli{, BBISBICHUS NPHUUYUHHO-CIEIACTBEHHBIX
CBsI3€H, MOMCKa aHaNIoroB, (pOPMYIHPOBAHUS BHIBOJIOB) JJISl PEIIEHUs MOCTABIEHHOW 3ajaud,
MPUMEHEHNE OCHOBHBIX METOJOB IO3HAHHS (HAONIOACHUS, HAYYHOTO OKCIEPUMEHTA) s
W3YYEHUS Pa3NUYHBIX CTOPOH XHUMHUYECKHMX OOBEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HHKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCuoHaNBHOM cepe;
- WCTIOb30BaHUE PA3IMYHBIX UCTOYHHUKOB JJISl MOJYYEHUsI XUMUYECKOW HH(popManuu, yMeHHe
OLICHUTh €€ JIOCTOBEPHOCTb JJIsi JOCTHKEHHSI XOPOLIMX Ppe3yJbTaTOB B IMPOQPECCHOHANbHON
cdepe;
NMpeIMeTHBIX:
- ¢(hOpMHUPOBAHHOCTh TMPEACTABICHUI O MECT€ XMMHHU B COBPEMEHHOH HAyyHOW KapTHHE
MUpa; MOHMMAaHHE pOJIM XUMHUU B (QOPMHUPOBAHUU Kpyrozopa U (PyHKIHOHAIBHOMN
rPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS MPAaKTUYECKUX 3a/1a4;
- BJIaACHUEC OCHOBOIIOJIarartoIiuMu XUMHUYCCKUMHA MMOHATUAMU, TCOPUAMHU, 3aKOHAMU u
3aKOHOMEPHOCTSIMHU; YBEPEHHOE TMOJh30BAaHUE XUMHYECKOW TEPMHUHOIOTHEH WM CHMBOJIHMKOIA;
- BJIaJCHHUC OCHOBHBIMU METOJaMM HAY4YHOI'0 I103HAHHsA, HCIIOJIB3YEMBIMU B XWUMHHU!
HAOIIO/IEHUEM, OTHMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMeHHe 00pabaThiBaTh, OOBSICHATH
pE3yiabTaTbl MNPOBCACHHBIX OINBLITOB W  ACJHAaTb  BBIBOMBI; TOTOBHOCTh M CHOCOOHOCTH
MPUMEHSTh METO/IbI IO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a/1a4;



- C(I)OpMI/IpOBaHHOCTB YMCHUSA OaBaTb KOJUYCCTBCHHBLIC OLCHKH W IIPOU3BOAWUTL PACYCTHI 1O
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM;

- BJIaACHUC ITPpaBUJIaMU TCXHUKHU 6C3OHaCHOCTI/I IIpU UCIOJIb30BAHUHU XUMHUYCCKUX BCIICCTB,

- cOpMHPOBAHHOCTh COOCTBEHHOW IO3HMIIMHM TIO OTHOIICHHIO K XMUMHYECKOW WH(MOpMaINH,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

5. COJIEP)KAHUE YYEBHOM JUCHUILJINHBI
EcrtecTBeHHO - HayuHbId NpopuIbL

BBenenue
Hayunble MeTO/bI MO3HAHUS BEIIECTB U XMMHUECKUX sBJIEHUI. Pollb 3KCiepuMeHTa U TEOpUH B
XUMHUH. MoJIeTMpOBaHNE XUMUYECKUX MPOIECCOB. 3HAUEHUE XUMHUU TPU OCBOSCHUU MPOQECCHii
CIIO wu cnemmanbHocTelt CIIO ecrecTtBeHHO-HaydyHOro mpoduisi TpodecCHOHATBHOTO
o0OpazoBaHusl.
1. O0mas xumus
1.1. XuMuss — Hayka o BellecTBax
CocraB BemecTBa. XuMuieckue neMeHThl. CrocoObl CYyIIECTBOBAHUS XUMUUYECKUX JIE€MEHTOB:
aTOMBbI, IIPOCTBIE U CIIOKHBIE BellecTBa. BeliecTBa MOCTOSHHOIO M IEPEMEHHOI0 COCTaBa.
3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB. BemiecTBa MOJIGKYISPHOTO U HEMOJIEKYISPHOTO
crpoennsi. CrocoObl OTOOpaKEHHSI MOJIEKYJI: MOJEKYJSIPHbIE W CTPYKTYpHBIE (POPMYIIBI;
IapocTep>KHEBbIE M MacmTaOHble mnpoctpaHcTBeHHbIe (Ctioapra—Dbpurnebda) monenu
MOJIEKYII.
H3mepenue BemecTtBa. Macca aTOMOB U MOJIEKYy/l. ATOMHasi equHuIa Maccbl. OTHOCHUTEIbHBIE
aTOMHasi U MOJIEKyJsipHass macchl. KolnuecTBO BeliecTBa M €AMHUIBI €T0 U3MEPEHHsS: MOJIb,
MMOJIb, KMOJIb. Uncno ABoraapo. MomnsipHasi macca.
ArperaTHple COCTOSIHHS BeIIecTBa. TBepmoe (KpHCTALIMYECKOe M aMOp(HOE), KUAKOE WU
ra3oo0pa3HoOe arperaTHble COCTOSIHHS BEIIECTBA. 3aKOH ABOraJpo M €ro CIeJCTBUSL.
MoutsipHblii 00BEM BEIIECTB B Ta3000pa3HOM cocTossHuH. OObeTUHEHHBINH Ta30BBIM 3aKOH U
ypaBHeHue MennaeneeBa—Kaneiipona.
Cwmecu BemiecTB. Paznuumst MeXIay CMECSMU M XMMHYECKUMHU COEIUHEHUsMH. MaccoBas u
00BbeMHas 10JI1 KOMIIOHEHTOB CMECH.
Jlemoncmpayuu
OMNBITHI, UJUTIOCTPUPYIOLTNE 3aKOH COXPAHEHUS MAacChI BEIIECTB.
Habop moneneii atomoB u Mosnekyi.24
HekoTtopsle BelecTBa KOJIMYECTBOM B 1 MOJIb.
Monens MoasipHOTO 00BEMa ra3os.
Ipaxmuuyeckue 3anamus
N3roToBneHne Mojenel MOJEKYyJT HEKOTOPBIX OPraHWYECKUX M HEOPTaHMYECKHX BEIIECTB.
Ounctka BemiecTB (UIBTPOBAHUEM U JIUCTHILIAIUEH. OunMcTKa BEHIECTB TMEPEeKpUCTAll-
JIu3anuei.
1.2. Ctpoenne atoma
AToM — crnoxHass vacTuia. Jloka3aTelbCTBa CIIO)KHOCTH CTPOEHHS aToMa: KaTOJHble U
pPEHTTeHOBCKUE JIy4d, (0oTOdh(DEKT, paliOaKTUBHOCTD, DIIEKTPOIIU3.
[Tnanerapuass mozenbp atoma O.Pesepdopma. Crpoenme atoma mo H.bopy. CoBpemennbie
MPEJCTaBICHUSI O CTPOCHHHM aroma. KopycKylsipHO-BOJHOBOW Jyaqu3M YacTHI[ MHUKpPO-
MHpa.
CocraB aromHoro sipa. HykIOHBI: MPOTOHBI U HEUTPOHBI. M30TOMBI M HYKIIWIHL
Y CTOMYMBOCTS A1IEP.
DOnekTpoHHas 00004ka aToMoB. [loHsATHE 00 2NMEKTPOHHOI OpOUTATHM U AIEKTPOHHOM ObIaKe.
KBanToBbIe umcia: riaBHOE, OpOWTANbHOE (MOOOYHOE), MATHUTHOE M CITMHOBOE.
Pacripenenenuie HJIEKTPOHOB MO HSHEPreTHUYECKHM YpPOBHSM, IOAYPOBHSIM U OpOHUTaIsIM B
COOTBETCTBUU C MPUHIIUTIOM HAUMEHBIIECH dHepruu, mpuHiumnoM [laymm u npaBusiom ['yHaa.
DNeKTPOHHBbIE KOH(DUTYpAITUN aTOMOB XUMUYECKUX JIEMEHTOB.



BanenTHbIe BO3MOKHOCTH aTOMOB XMMHYECKHX AJIEMEHTOB.

DnekTpoHHas KiacCu(DUKAIMSI XUMHUYSCKHUX JIEMEHTOB: S-, P-, d-, f-amemMeHThI.

Jlemoncmpayuu

dotorpdexr.

Monenu opOuTaneit pa3auyHol GOpMBI.

Jlabopamopmuwiii onvim

Habumronenne ciekTpoB UCIyCKaHMsI U MOTJIOLEHUS COEAUHEHNN XUMUYECKUX JIEMEH-

TOB C IOMOILBIO CIIEKTPOCKOIIA.

1.3. Ilepuogmueckuii 3axkoH u Ilepuogumueckasi cucreMa XMMHYECKHX 3JIEMEHTOB
JI.A.MenaeaeeBa

OTKpbITHE TEPUOAMYECKOTO 3aKkoHa. [Ipenmochbulku:  HakKomIeHHEe  (PaKTOJIOTHYECKOTO
Marepuaia, paboThl MpEeIeCTBEHHUKOB (1.B.Jlebepetinepa, A.D.IllankypTya,
Jx.A.Heronennca, JIL.KO.Meiiepa), cbe3n xumukoB B Kapicpys, JIHYHOCTHBIE KayecTBa
H.N.MenneneeBa. Otkpoitue .1M.MenneneessiMm llepuoanyeckoro 3akoHa.

[lepuoauueckuil 3aKkoH U cTpoeHue aroma. M3orombl. COBpeMEHHOE MOHITHE XUMHYECKOIO
anemeHTa. 3akoHoMepHOCTh I.Mo3mu. CoBpemeHnHas ¢hopmynupoBka [lepuogndeckoro 3akoHa.
[lepuonnueckass cucrteMa M CTpoeHUME aroma. PU3HMYECKH CMBICT MOPSAJKOBOTO HOMEpPA
3JIEMEHTOB, HOMEPOB TIpymmbl M mepuona. llepuogmyeckoe H3MEHEHUE CBOMCTB 3JE€MEHTOB:
paguyca aTroMa; DSHEPruM HOHU3ALMM; DJIEKTPOOTPULATEIBbHOCTH. [IpHUYMHBI M3MEHEHHUs
METAUIMYECKUX M HEMETANIMYECKUX CBOWCTB JJIEMEHTOB B TpPYyIIaX M IEPUOAAX, B TOM
yrcne Oonpmmx W cBepxOospmmx. 3HaueHue llepmoamueckoro 3akoHa u [lepuommueckoit
cucTteMbl xumuyeckux siemeHToB JI.M.MennaeneeBa miis pa3BUTHS HAyKd U TIOHMMaHUs
XUMUYECKON KapTHUHBI MUDA.

Jlemoncmpayuu

Pasnuunbie  BapuaHThl  Tabmuisl  llepuogmueckold  CHCTEMBI  XHMHUYECKHX — DIIEMEHTOB
JI.1.MeHneneena.

OO6pa3iibl MPOCTHIX BEIIECTB OKCUIOB U THAPOKCU 0B AtemeHToB 11 mepuona.

Jlabopamopmuwiii onvim

CpaBHeHHE CBOMCTB IPOCTHIX BEIIECTB, OKCHIOB U THAPOKCcHUI0B iemeHToB 11 mepuona.

1.4. CTpoenue BemecTBa

IlonsTHe O XUMHYEeCKOM CBS3W. THIIBI XUMHYECKHMX CBSI3EHM: KOBaJCHTHas, WOHHad,
MeTajuInuecKasi 1 BOJIOPO/IHAS.

KoBanentnas xumuueckas cBsi3b. J[Ba MexaHu3ma oOpa3oBaHMsI ITOW CBSI3U: OOMEHHBIM U
JIOHOPHO-aKUENTOPHbIA. OCHOBHBIE MapaMETphl 3TOr0 THUMA CBS3U: JJIMHA, MPOYHOCTH, YTOJI
CBA3M WJIM BaJleHTHBIH yroy. OCHOBHBIE CBOWCTBA KOBAJEHTHOW CBSI3U: HACBIIIEHHOCTD,
HOJISIPU3YEMOCTh M MPOYHOCTh. DIEKTPOOTPULATENBHOCTh M KJIACCU(UKALUSA KOBAJICHTHBIX
CBA3€Hd IO ATOMY NPHU3HAKY: IOJSIPHAs WM HENOJSIPHAs KOBAJEHTHBIE CBsA3U. IlomsipHOCTH
CB3M M TOJSIPHOCTh MoJeKyabl. Crnoco0 mepeKkpbhlBaHUS 3NEKTPOHHBIX opOuTaneil u
KJIacCU(UKallMs KOBAJICHTHBIX CBSI3€H MO 3TOMY NpPU3HAKY: G- U T-CBS3U.

KpaTHocTh KOBaleHTHBIX CBsA3€l M KiaccupUKalUg WX MO ATOMY MPHU3HAKY: OJMHAPHBIE,
JIBOMHBIE, TPOWHBIC, NOJYTOpPHBbIE. THIBI KPUCTAUIMYECKHX PEIIETOK y BEIIECTB C ITUM
TUIIOM CBSA3U: aTOMHBIE M MOJEKYJsipHble. DU3MUECKUE CBOICTBA BEUIECTB C 3THUMH KpH-
CTaJUIMYECKUMU PEIIETKaAMHU.

HNonnass xumuueckass cBsi3b. KpaliHuil ciydail KOBaJEHTHOW IOJISIPHOM CBSI3U. MexaHU3M
o0Opa3oBaHusi HMOHHOW CBs3U. VOHHBIE KPHUCTANIMYECKUE PEHIETKH U CBOMCTBA BEILIECTB C
TaKUMHU KPUCTAJIAMH.

Mertannuueckass xumudeckass cBsizb. OcCOObI THII XMMHUYECKOW CBSI3U, CYIIECTBYIOIIUHN B
MeTauax u cruiaBax. Ee oTiinuus u ¢X0JICTBO ¢ KOBAJEHTHON M MOHHOM CBS3SIMHU.

CBoiicTBa MeETANIMYECKOW CBS3M. MeTalulM4ecKue KpUCTAUIMYECKHE PEIIEeTKH M CBOMCTBA
BEILECTB C TAKUMH KPUCTAILIIAMHU.

Bopoponnas xumuueckast cBa3b. MexaHusm oOpa3zoBaHusi Takod cBsizu. Ee knaccudukanus:
MEXMOJIEKYJIIpHAas ¥ BHYTPUMOJIEKYJSIpHAs ~ BOJOPOJHBIE  CBSI3U.  MOJEKyIsIpHbIE
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KPUCTAIZIMYECKUE PEIIETKH i1 ATOro Tuna cBsi3u. Du3Mueckue CBOICTBA BELIECTB C
BOJIOPOJIHOW CBsI3bI0. buonoruueckas posib BOJOPOJHBIX CBA3€H B OpraHU3aLUH CTPYKTYpP
OHMOIOIMMEPOB.

Enunas npupoga XMMHYECKMX CBSI3€M: HaJUM4Me pPa3jJW4YHBIX THUIIOB CBSI3€M B OJHOM
BELIECTBE, IEPEXO0/ OJTHOTO TUIIA CBSA3H B IPYroM U T.II.

KommiekcoobpazoBanue. [loHsTHE 0 KOMIUIEKCHBIX coelMHeHUsX. KoopAuHAIMOHHOE YHMCIIO
KOMILIeKcooOpa3oBarens. BHyTpeHHss u BHemHsAs cdepa KomiuiekcoB. HomeHknaTypa
KOMILIEKCHBIX coelMHeHU. VX 3HaueHne.

Jlemoncmpayuu

Mopenu MOeKyJ1 pa3auyHON apXUTEKTYPHI.

Mogenn U3 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACHOJOXKEHHS Sp-, SP 2 -, SP 3 -
TUOPUIHBIX opOUTaseH.

Mopnenu KpUCTaUIMYECKUX PELIETOK PA3IIMYHOTO TUIIA.

Mopenu monekyn JIHK u Genka.

Jlabopamopnvie onvimol

B3anmojeiicTBiie MHOTOATOMHBIX CITUPTOB C (PEIMHIOBOM KUIKOCTBIO.

KauectBennslie peakiuu Ha noHbI Fe 2+ u Fe 3+ .

1.5. IMoaumepsbI

Heoprannueckue mnonumepsl. llommMepsl — mpocTele BemecTBa € AaTOMHOW KpHUCTal-
JMYECKON pEelIeTKON: aJuIOTPONHBbIE BUAOM3MEHEHHUs yriepona (anmas, rpadut, KapOuH,
¢yiepeH, B3aMMOCBSI3b THOpUIM3aLUU OpOUTaIe y aTOMOB yIJiepoja C MPOCTPAaHCTBEHHBIM
CTPOEHHEM AJUIOTPOMHBIX MOAU(PUKALININ); CENIeH U TeJUTYp LEMOYEYHOTO CTPOSHUSI.

[TonuMepbl — CIOKHBIE BEIIECTBA C AaTOMHOM KPUCTANIMYECKON PEIIETKOM: KBapl, KPEMHEZEM
(IMOKCUIHBIE COEMHEHUS KPEeMHHUs), KOPYH]I (OKCUJ] aTIOMUHUS) U aTIOMOCHIIMKATHI (IIOJIEBbIE
LINAaThl, CIIOAA, KaoJvH). MuHepansl U ropHele noponabl. Cepa ImiacTHUECKas.
MunepanbHOE€ BOJOKHO — acOecT. 3HaueHHe HEOPraHMYeCKHX MPHUPOAHBIX IOJIHMEPOB B
(GbopMHPOBAHNYU OJJHOHM M3 TEOJIOTHYECKHX 000JI0YEK 3eMIIM — JTUTOC(EPHI.

Oprannyeckue mnonuMepbl. CrocoObl UX TMOJIYUYEHHUS: PEAKIUH MOJMMEpHU3alMi U peakluu
nojsukoHAeHcauuu. CTpyKTypbl IOJMMEPOB: JTUHEHHBIE, Pa3BETBICHHbIE U IIPOCTPAaHCTBEHHBIE.
CTpyKTypHpOBaHHE MOJIMMEPOB: BYJIKAHMU3AIMS KAaydyKoB, NyOjeHHe OENKOB, OTBEpKICHUE
MOJIMKOHAEHCAIIMOHHBIX MOJIMMEPOB.

Knaccudukanuys nomuMepoB 1o pa3indHbIM MPU3HAKAM.

Jlemoncmpayuu

Konnexkunu mnactMace, KayqyyKoB, BOJIOKOH, MUHEPAJIOB ¥ TOPHBIX MTOPOA.

MuHepanbHOe BOJIOKHO — acOecT — U U3JIEIHs U3 HETO.

Monenu monekyn 6enxos, JJHK, PHK.

JlaGopaTopHbI€ OTBITHI

O3HakomiieHHe ¢ 00Opa3llaMu IJIacTMAacc, BOJOKOH, KaydyyKOB, MHUHEPAJIOB U TOPHBIX MOPO/I.
[IpoBepka macTMacc Ha 3JIEKTPUUYECKYIO IPOBOJUMOCTb, TOPIOYECTb, OTHOLIEHHE K
pacTBOpam KHUCJIOT, IEN0YEH U OKUCITUTEIEH.

CpaBHeHUE CBOWCTB TEPMOPEAKTUBHBIX U TEPMOILIIACTUYHBIX IJIACTMACC.

ITonyuenue HUTEN U3 KaTPOHOBOM WJIU JIaBCAHOBOU CMOJIBI.

OO6HapysxeHue XJIopa B NOJTUBUHUIXIOPHIE.

1.6. lucnepcHbie CUCTEMBI

[Tonstue o aucnepcHbIx cucremax. Kinaccudukanus AMCIEPCHBIX CHCTEM B 3aBUCUMOCTU OT
arperaTHOro COCTOSIHUSL JUCIIEPCUOHHOM Cpeibl U JUCIEPCHOM (a3bl, a Takke M0 pa3Mepy ux
yacTtull. ['pyGoucnepcHble CUCTEMBI: AMYJIbCUU M CYCNEH3MH. TOHKOJIUCIEPCHBIE CUCTEMBI:
KOJUIOMJIHBIE (30JIM U T€lM) U UCTUHHBIE (MOJEKYJISPHBIE, MOJIEKYJISIPHO-UOHHBIE U HOHHBIE).
Oddext Tunnans. Koarymsmnus B KOIIOUIHBIX pacTBopax. CHHEpe3uc B relisx.

3HAaUEHHUE TUCIIEPCHBIX CUCTEM B )KMBOW U HEXXUBOW NMPUPOAE U MPAKTUYECKON KU3HU YEIIOBEKA.
OMyJIbCUH M CYCIEH3UH B CTPOUTENbCTBE, MUILEBOM W MEIUIIMHCKOW MPOMBIIIIEHHOCTH,
KocMeTHKe. buonoruueckue, MEIULMHCKAE M TEXHOJIOTMUYECKHE 30JM. 3HAU€HUE Treyel B
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OpraHu3aly >KUBOM Marepuu. buonormueckue, NHUIIEBbIE, MEIULUHCKHE, KOCMETHYECKHUE
rend. CuHepe3uc Kak (akTop, ONPEAETSIOUMH CPOK TOJHOCTH NPOAYKIMH Ha OCHOBE
reneil. CBepThIBaHHE KPOBH KaK OMOJOTMYECKHI CHHEPE3UC, €ro 3HaUeHHeE.

Jlemoncmpayuu

Buasl qucnepcHbIX CUCTEM M UX XapaKTEepHBIC MPU3HAKY.

[IpoxoxkaeHue jydya cBeTa uepe3 KOJUIOMJHBbIE M HUCTUHHBIE pacTBOpbl (3ddext Tunmans).
Jlabopamopnvie onvimul

[Tonyuenue cycreH3uu cepbl U KaHU(OIH.

[Tony4yeHue sMyJIbCUH PACTUTEIILHOTO Maciia 1 OeH3071a.

[Tomryuenue 30154 kpaxmana. [Toxydenue 30515 cepsl U3 THOCYIb(aTa HATPUSL.

1.7. Xumuyeckue peakumu

Knaccudukanus XkMUYECKUX PEaKIMidi B OpraHUYeCKON M Heopranudeckor xumuu. [lonstue o
XUMHUUYECKON peakumu. Peakuuu, uaymue 0e3 M3MEHEHMsI KaueCTBEHHOI'O COCTaBa BELIECTB:
ajuIoTponu3anus M u3oMepusanus. Peakuuu, uaymme ¢ MU3MEHEHHEM COCTaBa BEILECTB: IO
qUCIly M XapakTepy pearupyroluxX U 00pa3yrouuxcs BeELECTB (pa3iloKEHHUs, COSAUHEHMUS,
3aMenieHusi, oOMeHa); MO0 W3MEHEHHIO CTENEeHEHl OKUCICHHUSI JJIEMEHTOB (OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE W  HEOKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE pEAKLUHU); IO TEIIOBOMY
s dexty (9K30- U 3HAOTEpMHUUECKHE); 1O (ha3e (TOMO- U TeTEPOTreHHBIE); MO HAIMPaBICHUIO
(oOparumble W HEOOpaTHMbBIC); IO MCIOJB30BAaHUIO Karainu3aropa (KaTalUTUYECKHEe U
HEKaTATUTUYECKUE); TI0 MEXaHU3MY (paJAUKaIbHbIE, MOJIEKYJISIPHBIEC U HOHHBIE).

BeposTHOCTE NpOTEKaHNUs XUMHUYECKUX peakuui. BHyTpeHHss 3Heprus, sHTanenud. TerioBoi
ahdext xumuyeckux peakuuid. Tepmoxumuyeckue ypaBHeHUs. CraHAapTHas SHTAIBIUS
peakiuit u oOpa3zoBanus BemectB. 3akoH [.M.I'ecca u ero cienctBusi. HTpoOIHS.

Ckopocts xumuueckux peakuuid. Ilonstue o ckopoctu peakuuil. CKOpOCTh TOMO- H
reTepOreHHON peakuu. DHEPIrusl AKTUBALUH.

@akTOphl, BIUAIONIME HA CKOPOCTh XMMHUYECKOM peakuuu. [Ipupona pearupyromux BelIECTB.
Temneparypa (3akon Bant—Ilodda). Konnenrpamus. Karammszaropel u karaam3: romMo- u
FEeTEPOreHHbIM, MX MeXaHu3Mbl. @DEepMEeHTbl, HX CpPaBHEHHME C HEOPraHWUYECKUMHU
KaTajau3aTopaMu. 3aBHUCHMOCTb CKOPOCTH pEaKLMH OT IOBEPXHOCTU CONPUKOCHOBEHUS
pearupyromux BeuecTB.

OOpaTuMOCTh XMMHMUYECKHX peakiuii. XuMmudeckoe paBHoBecHe. [loHATHE O XUMHUYECKOM
paBHOBecuU. PaBHOBECHBbIE KOHLIEHTpalUuU. J[MHAMHUYHOCTD XMMHUYECKOTO PABHOBECHSI.
@akTophl, BIMAIOIIME Ha CMEIIEHHWE pPaBHOBECHS: KOHIEHTpalus, AaBJIEHUE, TemIepaTrypa
(mpuniun Jle Hlatense).

Jlemoncmpayuu

I[TpeBpatenue kpacHoro gocdopa B Gelnblii; KUCIOPOAA B O30H.

Mopnenu Oyrana u n300yTaHa.

[Tosryuenue kucnopoja u3 NeEpoKCUaa BOJOPOIa U BOJBL; JETUIpaTalys dTaHOa.

[enouka mpeBpatmienuit P — P20s — H3PO4; cBoiicTBa yKCYCHOW KUCIIOTHI; PEAKIIUU, UIYIIHE C
o0pa3oBaHMEM OCaJKa, ra3a M BOJbI; CBONCTBA METAJJIOB, OKUCIIEHUE ajbJETUAa B KUCIOTY H
CIUpTa B aJbJIETHI.

Peakuuu ropeHus; peakuuu SHIOTEPMHYECKHE Ha TMPHUMEpPE pPeakIMH pa3oKeHUs (ITaHola,
KaJIMAHOW CeNUTphl, OMXpoMaTra aMMOHMs) M 3K30TEpMUYECKHE Ha TpUMEpPEe peakuuit
coenuHeHUs (oOeciBeunBaHWE OpOMHOW BOABI M PAacTBOpa MEpPMaHTaHATa KaUs STUICHOM,
rarieHue U3BECTH | JIp.).

B3aumopeiicTBue IMHKA C PaCTBOPAMM COJISTHOM M CEPHOM KUCJIOT MpHU pa3HbIX TemIepaTypax,
pa3HbIX KOHLEHTPALUAX COJITHOM KHUCIOTBI; Pas3lioKEeHHE MEePOKCHAA KUCIOpOAa C MOMOIIbIO
okcuaa Maprania (IV), karanasbl cbIporo msica u CbIporo kaptoderns.

B3anMopeiicTBre 1TMHKA pa3IMuYHON TOBEPXHOCTH (TIOPOIIIKA, MBLIH, TPAHYIT) C KUCITOTOM.
Mogenb «KUIISIIETo CIIOs.

Cwmemenue paBHoBecust B cucteme: Fe 3+ + 3 CNS — «—— Fe(CNS)3; oMbuieHHE KHUPOB,
peaKIuu dTeprupUKaIIH.
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3aBUCHUMOCTb CTEIIEHU 3JEKTPOJIUTHUECKON IUCCOLMALUU YKCYCHOW KHCJIOTBI OT pas-
OaBICHMUS.

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

CYCHOM KHUCJIOT; TUAPOKCUIOB JIUTHUS, HATPUS U KaJIHsL.

Jlabopamophvie onvimol

[TonydyeHue kuciopoja pas3lioKEHHEM IEpOKCHIa BOAOpPOJAA U (MJIM) MEepMaHraHara

KaJIusl.

Peakiuu, uaymme ¢ oOpa3oBaHHMEM OCaJKa, ra3a WIM BOJbI sl OPraHUYECKUX U He-
OpraHMYECKUX KUCIIOT.

1.8. PacTBOpBI

[TonsitTue o pacrtBopax. PU3MKO-XMMHUUYECKAsl MPHUPOJA PaCTBOPEHUS M PacTBOPOB.
B3aumoneiictBue pacTBOpUTENsT U PacTBOPEHHOIO BellecTBa. PacTBOPMMOCTH BELIECTB.
CriocoObl BBIpa)KEHHsI KOHLEHTpAIIMM PAcTBOPOB: MaccoBasi JIOJII PAcTBOPEHHOTO BEIIECTBA
(poreHTHAs ), MOJIIpHASI.

Teopust 371EKTPOIUTUYECKON Aucconuanui. MexaHn3m JUCCOLMAlMU BELIECTB C Pa3IMYHbIMU
TUIIAMM XUMHUYECKUX CBsized. Biilag pycckuX YYeHbIX B pa3BUTHE HpPEICTaBICHUH 00
AIIEKTPOJINTUUECKOH aucconanvv. OCHOBHbBIE TIOJOXKEHUS TEOPUU  BIEKTPOIUTHUECKON
mucconranuy. CTeneHb 3JIeKTPOJUTHUECKOW AuccoUanuu U (akTopbl €€ 3aBUCHUMOCTH.
CusnpHbIE U CPETHUE DIEKTPOIUTHI.

Huccounanus Boasl. Bogopoauslii nokasatens. Cpesa BOAHBIX paCTBOPOB AJIEKTPOJIUTOB.
Peakuun oOMeHa B BOAHBIX pacTBOpax JIEKTPOJIUTOB.

I'maponu3 kak oOMeHHbIH npouecc. HeoOpaTuMelil Taposin3 OPraHMuecKUX U HEOPraHUUECKUX
COEIMHEHUI U €ro 3HaYeHHUE B IPAKTUUECKON JESTEIbHOCTH YEJIOBEKA.

OOparumblii  rugponu3  coneil. CryneHuarslii  ruaponu3. [IpakTuueckoe HpUMEHEHHE
TUIPOJIN3A.

['maponu3 opraHuyeckux BemllecTB (OENKOB, KUPOB, YITIEBOAOB, MOJMHYKICOTUAOB, ATD) u
ero OWOJOrMYecKoe W  MpakTHyeckoe 3HaueHwe. OwmbuleHne  KUpoB.  Peakius
sTepudUKaIIH.

Jlemoncmpayuu

CpaBHeHUE 3JeKTPONPOBOAHOCTH PACTBOPOB AIEKTPOIUTOB.

CwMmeleHne paBHOBECHS IUCCOIMAIIMU CIa0bIX KUCIIOT.

WMHaukaTopel ¥ U3MEHEHUE UX OKPACKH B PA3HBIX CpeAax.

CepHOKUCIIBII U (hepMEHTATUBHBIN THIPOJIN3 YIIIEBOIOB.

I'maponu3 xkapOoHATOB, Cy/lb()aTOB M CUIMKATOB IIEJIOYHBIX MeTaIoB; HUTpaToB cBUHLA (II)
WIM LMHKA, XJIOpUJa aMMOHHUSI.

Jlabopamopnuiii onvim

XapakTep JUCCOLUAIUU Pa3TUYHbIX THAPOKCUIOB.

[TpakTuyeckoe 3aHsTHE

[TpuroTtoBneHne pacTBOPOB Pa3IUYHbBIX BUJIOB KOHIIEHTPAIIUH.

1.9. OxkucanTebHO-BOCCTAHOBUTEIbHbIE PEAKIMH.

DNEKTPOXUMHYECKHE MTPOLIECCHI

OKuUCIUTENbHO-BOCCTAaHOBUTENIbHBIE  peakuuu. CTeneHb oOkuciaeHHd. BoccraHoButenu u
okucnuteny. OKHUCIIEHHWE W BOCCTAHOBJIEHHME. BakHeiIine OKUCINUTEIN W BOCCTaHOBUTEINH.
BoccranoBuTenpHBIE  CBOWCTBA METAUIOB — MPOCTHIX BemecTB. OKUCIHUTEIbHBIE U
BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAJUIOB — IMPOCThIX BemlecTB. BoccTaHoBuTeabHBIE
CBOWCTBA BEILECTB, OOpa30BAHHBIX »JJIEMEHTAaMH B HM3IIEH (OTpULATEIBHOM) CTENEeHU
okucieHus. OKHUCIHTENbHbIE CBOMCTBA BEILIECTB, OOpa30BaHHBIX JJIEMEHTAMH B BBICHICH
(TTOJIOKUTENBHON) CTENeHH OKUcieHUs. OKHUCIUTENbHbIE W BOCCTAHOBUTENIbHBIE CBOWCTBA
BEIIEeCTB, 00pa30BaHHBIX 3JIEMEHTAMH B POMEKYTOUHBIX CTETIEHSAX OKUCIICHHUS.
Knaccugukanuss OKUCIUTETbHO-BOCCTAHOBUTENBHBIX peakuui. Peaknuu MeXaTOMHOTO H
MEXMOJIEKYJIIPHOTO OKUCIIEHUS-BOCCTAHOBJICHU. Peakiiny BHYTPUMOJIEKYISIPHOTO OKHCIEHHUSI-
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BOCCTAHOBJICHHSI. Peakuun CaMOOKHCJIEHUSI-CAaMOBOCCTaHOBIICHHUSI (mucmpo-
MOPIIMOHUPOBAHUSA ).

Meroasl COCTaBICHUS YpPAaBHEHUN OKHUCIMTEIIBHO-BOCCTAHOBUTEIBHBIX peakuuii. Meron
3JIeKTpoHHOro OanaHca. BrnusHue cpeapl Ha MPOTEKaHHWE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
IIPOLIECCOB.

XUMHYECKHUE MCTOYHUKHM TOKA. DJIEKTPOAHBbIE MOTEHUMAJbl. PAl CTaHAAPTHBIX 3JEKTPOIHBIX
NOTEHLUAJIOB (3JIEKTPOXUMHUECKUN psAJl HAIIPSDKEHUH METasuloB). I'abBaHUYECKUE AIIEMEHTHI U
npuHOMIBL  uX  paborel. CocTaBieHHe TallbBaHMUYECKHUX  dJeMeHToB. (OOpaszoBaHue
raJIbBAHMYECKUX Map IpU XUMHUYECKUX Mpolieccax. [ aapBaHNUECKHE 3JIEMEHTHI, IPUMEHSIEMBIE B
JKU3HU: CBUHIIOBas aKKyMyJIATOpHas Oarapesi, HUKeNb-KaJMHUEBble OaTape, TOILIUBHBIC
JJIEMEHTHI.

DJIEKTPOJIN3 PACIUIABOB U BOJHBIX PACTBOPOB 3JIEKTpoauTOB. [Iponeccel, mpoucxonsume Ha
KaTO/I€ U aHO/E. Y PABHEHUSI JIEKTPOXUMHUUECKHUX IIPOLECCOB. DJIEKTPOIN3 BOAHBIX PaCTBOPOB C
WHEPTHBIMM 3JIEKTPOAAMH. DJEKTPOJIN3 BOJIHBIX PAaCTBOPOB C PACTBOPUMBIMH 3JIEKTPOJAMHU.
[TpakTHUeckoe NpUMEHEHHUE IIEKTPOJIN3A.

Jlemoncmpayuu

BoccranoBnenue nuxpomara Kajius HUHKOM.

Boccranosnenue okcuna menu (1I) yrmem u Bogopomom.

BoccranoBnenue nuxpomara Kajius THJIOBBIM CIIUPTOM.

OkucnuTenbHbIE CBOMCTBA a30THOM KUCIIOTBHI.

OxucnuTeNnbHblE CBOMCTBA IUXPOMATa KaJHUsl.

["anpBaHWYECKHUE STIEMEHTHI U OaTapenKH.

DnekTponu3 pactBopa xyuopuaa menu (II).

Jlabopamopnvie onvimol

BzaumopeiicTBue MeTalNIOB ¢ HEMETAJNIAaMHM, a TakKe€ C pacTBOpaMH COJIEM M PacTBOPAMH
KHCJIOT.

B3anmopeiicTBre cepHOM M a30THOM KUCIIOT C MEABIO.

OkucnuTenbHbIE CBOMCTBA IEPMaHTraHaTa Kajaus B pa3jJuyHbIX Cpelax.

2. Heoprannueckasi XumMus

2.1. Knaccudukanus Bemects. [IpocThie BenecTBa

Knaccudukanus Heopranuueckux BemiecTB. IIpoctbie u cioxkHble BemiecTBa. OKCHIBI, HX
knaccudukanua. [uapokcuasl (OCHOBaHHUA, KHCIOPOACOAEpXkAlllhe KHCIOThI, amM(poTepHbIe
ruapokcuabl). Kucnotel, ux knaccugukanus. OcHOBaHUS, UX KiacCH(UKAIMS.

Conu cpenHue, KUCIbIE, OCHOOBHBIE U KOMIUIEKCHBIE.

Mertamnbl. [lonokeHne MeTaIOB B TEPUOJUYECKON CHCTEME M OCOOCHHOCTH CTPOEHHUS HX
atomoB. IIpocTeie BemecTBa — METAUIBL: CTPOEHUE KPUCTAIOB U  METaJUIMYecKas
XUMHUeckast cBs3b. OOmue @u3snyeckue CBOMCTBA METAJIOB UM HMX BOCCTAHOBMTEIbHBIE
CBOWCTBA: B3aUMOJCWCTBUE C HeMeTalaMH (KUCIOPOJIOM, TaloreHaMH, Cepoi, a30TOM,
BOJIOPOJIOM), BOJIOM, KMCIOTaMH, PACTBOPAMM COJIEH, OPraHMYECKUMHU BEUIECTBAMM (CHUPTAMU,
rajioreHajgkaHamMu, (eHosjoM, KuciaoTtamu), menodamu. OKCHIOBI U THAPOKCHIBI METAJUIOB.
3aBUCUMOCTh CBOMCTB 3THX COEIMHEHHN OT CTENEHEH OKHUCICHHUS METaJIJIOB.

3HavYeHHE METAJJIOB B IPUPOJE U )KU3HU OPraHU3MOB.

Koppo3uss meramioB. [loHsitue koppo3uu. Xumuueckas KOppo3us. OIJIEKTPOXHUMHUYECKas
Koppo3us. CriocoObl 3alIUTH METAJUIOB OT KOPPO3HUH.

O6mue crocoObl MoyuyeHus: MeTauloB. MeTtaisl B pupoje. MeTtamuiyprus u ee BUAbL: MHPO-,
TUPO- U IEKTPOMETAIUTYPrusl. DIEKTPOIU3 PACIIABOB M PACTBOPOB COECIUHEHUI METAUIOB U
€ro MpPaKTHYECKOE 3HAUYEHUE.

Hemerannel. Ilonmoxxenne nHemeramuioB B Ilepmonmueckoil cucreme, 0COOEHHOCTH CTPOCHHS
UX aTOMOB. DJIEKTPOOTPULIATENIHOCTD.

bnaroponubie ra3pl. DIEKTPOHHOE CTPOCHHE AaTOMOB OJIArOPOJHBIX Ta30B U OCOOCHHOCTH X
XUMUYECKHUX U (PU3UYECKUX CBOMCTB.
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Hewmerannel — npoctele BeniecTBa. MIX aTOMHOE U MOJIEKYJISIPHOE CTPOEHHUE MX. AJUIOTPOIHUS.
XUMHYECKHE CBOMCTBA HeMeTauioB. OKUCINUTENbHBIE CBOKMCTBA: B3aMMOIEWCTBHE C
METaJlJlaMi, BOJOPOJOM, MEHEEe 3JIEKTPOOTPULIATEIbHBIMU HEMETalIaMH, HEKOTOPBIMU
CIIOKHBIMU BeLIECTBaMH. BOCCTaHOBUTENBHBIE CBOMCTBA HEMETAJUIOB B PEAKIUSAX C (PTOPOM,
KHCJIOPOJIOM, CJIOKHBIMU BELIECTBAMHU — OKHMCIUTENISAMHU (a30THOM M CEPHOU KMCIOTAMHU U JIp.).
Jlemoncmpayuu

Komnexnus «Kiaccudukanmst HeOpraHM4eCcKUX BEUIECTB» U 00pa3Ibl MPEICTABUTENCH KIIACCOB.
Komnexkuust «Knaccudukanus oOpraHudeckMx BeLIECTB» M 00Opa3ibl  IMpelcTaBUTeNeH
KJIACCOB.

Mopenu KpUCTaJUIMYECKUX PEIETOK METAIIOB.

Kouexmust MeTaioB ¢ pa3HbIMU (PU3UYECKUMHU CBOMCTBAMHU.

B3aumopeiicTBue nuUTHs, HATpUs, MarHus U JKejle3a ¢ KUCIOPOAOM; IIEIOYHBIX METaJUIOB C
BOJIOM, cnupTamu, (HEHOJIOM; LMHKAa C pPacTBOPaMH COJITHOM M CEpPHOH KHUCIIOT; HATPHUS C
CEpoi; aIFOMUHUS C OJI0OM; XKeje3a C paCTBOPOM MEIHOTO KyIopoca; allFlOMUHHUS C PACTBOPOM
€IKOr0 HaTpa.

OKcuabl ¥ THAPOKCUBI XPOMA.

Koppo3us MeTajioB B 3aBUCUMOCTH OT YCIIOBHM.

3aiuTa MEeTauIoB OT KOPPO3UHU: 00pa3Ibl «HEPKABEEK), 3AIUTHBIX TOKPBITHIA.

Komneknus pya.

DIIEKTPOJIN3 PACTBOPOB COJIECH.

Mopnenu KpuCTaUIMYECKUX PEIIETOK Hoa, anmasa, rpagura.

Amnotponust hocdopa, cepbl, KHCIOPOA.

BzaumopeiictBue BOIOpPOAAa C KHUCIOPOAOM; CYPbMBI C XJIOPOM; HATpUsl C HOJOM; XJopa C
pacTBOpoM OpomMuaa Kallus;, XJOPHOH M CEpOBOJOPOJIHOIN BOJBI, oOecliBeuMBaHHWE OpPOMHOMN
BOJIbI TUJIEHOM WJIH allETUIICHOM.

Jlabopamopnvie onvimol

O3zHakomMieHHe ¢ 00pa3LaMu NpeCTaBUTENEH KIacCOB HEOPTaHUYECKUX BEILIECTB.
O3znakomiieHHe ¢ 00pa3liaMu MpeCTaBUTeNel KJIacCOB OPraHMYECKUX BEIIECTB.

O3HaKkoMJIEHHE C KOJUIEKLIUEN Y.

[Tony4yeHnue kucmopoaa 1 ero CBOMCTBa.

ITomy4yenue BoAOpOa U €ro CBOKCTBA.

ITony4yenue mIacTUU4ECKON Cepbl, XUMUUYECKHUE CBOWCTBA CEPBI.

BzaumopeiicTBre MeTamIoOB ¢ paCTBOPaMU KUCIOT U COJIEH.

CoiicTBa yriis: aacopOIHOHHbIE, BOCCTAHOBUTEbHBIE.

BzaumopeiicTBre IMHKA WU aTIOMUHUS C pACTBOPAMH KHUCIJIOT U IIETOYEH.

OxpammMBaHue JIaMEHU KaTHOHAMHU ILETOYHBIX U HIEIOYHO3EMEIBHBIX METAJUIOB.

2.2. OcHOBHbBIE KJIACCHI HEOPTAHMYECKUX H OPTAaHMYECKUX COeTUHEHU

Bonopoansle coenuHenuss HeMmerawioB. Ilonydyenune amMmuaka W XJIOPOBOAOPOJA CHHTE30M H
KOCBeHHO. Pu3nyeckue cBoiictBa. OTHOLIEHNE K BOJIE: KUCIOTHO-OCHOBHBIE CBOWCTBA.

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

AHTUApUABl KApOOHOBBIX KUCIOT KaK aHAJIOTH KHCIOTHBIX OKCHOB.

Kucnorsl opraHnueckue | HeopraHumdeckue. KHCIOTBI B CBET€ TEOpPHUM DIIEKTPOJIU-
THYECKOW Juccoruanuu. KucimoTel B CBeTe NPOTOIUTHYECKON Teopuu. Kiaccudukanus
OpPraHMYeCKUX U HEOpraHMYecKuxX KHUciaoT. OOiume CBONCTBA KHUCIOT: B3auMOJeHcTBUE
OpraHMYECKUX M HEOPraHWYECKUX KHUCIOT C MEeTaljlaMH, OCHOOBHBIMU M aM(OTEpHBIMH OK-
CHJaMU M TUAPOKCHIAMHM, COJSIMH, 0Opa3oBaHUE CIOXKHBIX 3(pupoB. OCOOEHHOCTH CBOMCTB
KOHIICHTPUPOBAHHOM CEpPHOM M a30THOM KHUCIIOT.

OcHoBaHMsI oOpraHudeckue M HeopraHuueckue. OCHOBaHHMA B CBETE€ TEOPUHM DJIEKTPO-
auThdeckor aucconumanuu. OcHOBaHUS B cBeTe MpotonuThyeckoil teopun. Kiaccudu-
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Kalus OPraHUYECKMX W HEOPraHMYECKUX OCHOBaHUW. XHWMHYECKHE CBOMCTBA IIEIOYEH U
HEpacCTBOPUMBIX OCHOBaHHM. CBONCTBA OECKUCIOPOIHBIX OCHOBAaHUI: aMMHaKa i aMHHOB.
B3aumHoe BiusiHME aTOMOB B MOJIEKYJI€ aHUJTMHA.

AMpoTepHbIe opraHluecKre U HeopraHnueckue coequHeHus. AMGOTepHble OCHOBaHUS B CBETE
MPOTOIUTUIECKON TEOPUH. AM(OTEPHOCTH OKCHJIOB M THAPOKCUIOB TIEPEXOTHBIX

METaJIOB: B3aMOJECHCTBUE C KUCIOTaMU U IIEJT0OYAMH.

Comu. Kiaccupukamus u XuMuU4eckue cBolcTBa conieid. (OcOoOEHHOCTH CBOKCTB colieit
OPraHUYECKUX U HEOPraHUYECKUX KUCIIOT.

['eneTnueckasi CBA3b MEXKYy KJIaCCAMH OPTAHMYECKUX U HEOPTAHUUECKUX COCAMHEHUH.

[loHsiTHE O TEHETHMYECKON CBA3M M I€HETHYECKUX PsaX B HEOPraHWYECKOHM M OPraHuyYecKOu
xuMud. ['eHeTnueckue psapl Metajia (Ha mpUMeEpe Kajblvsi U JKelle3a), HeMmeTauia (cepbl u
KpEMHUS), MEPEeXOJHOro 3jeMeHTa (LUMHKa). ['eHeTMueckue psiibl U TEeHEeTHYecKas CBSI3b B
OPraHU4YeCKOW XMMHUHU. ETMHCTBO MHpA BELIECTB.

Jlemoncmpayuu

Konnmeknun KHUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB, JEMOHCTpAIls MX CBOMCTB.
B3anMopeiicTBHe KOHIIGHTPUPOBAHHBIX a30THOM W CEPHOM KHUCIIOT, a TakKe pa30aBieH-HOU
A30THOM KHCIIOTHI C MEZBIO.

Peakuust «cepeOpsHOTo 3epKaiay A MypaBbUHOM KUCIOTHI.

B3aumopeiictBue pacTBOpa THAPOKCHAA HATPUS C KHUCIOTHBIMH OKCHAAMH (OKCHIIOM
docdopa (V)), ampoTepHBIMU THAPOKCUIAMHU (THIPOKCHUIOM ITMHKA).

B3aumopeiicTBue amMMuaka ¢ XJOPOBOAOPOJOM M BOJOW. AHAJIOTHYHO JII METUJIAMUHA.
B3auMopeiicTBue aMUHOKHCIIOT C KUCIOTaMHU U mienoyaMu. OCyllecTBICHUE NePEeX00B:

Ca — CaO — Ca3(P0O4)2 — Ca(OH)2

P — P20s5 — H3PO4

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

C2Hs0H — C2Hs4 —C2H4Brr2

Jlabopamopnvie onvimol

[lony4yeHue u CBOICTBA yIIEKHUCIIOTO rasa.

CBolicTBa COJISTHOM, cepHOH (pa30aBiIeHHOMN) U YKCYCHOM KUCIIOT.

BzaumopeiictBue rumpokcuaa Hatpus ¢ coismu  (cyabdatom wmeau (1) u xmopumom
aMMOHWUA).

Pa3noxenue rugpokcuia Meau.

[Tomyyenue u ampoTepHBIE CBONCTBA THAPOKCH 1A ATIOMUHHUS.

ITonyueHue KeCTKOU BOABI U U3YYEHHUE €€ CBOWCTB.

YcTpaHneHue BpeMEHHOM U MMOCTOSHHOM JKECTKOCTH.

Ilpakmuueckue 3anamus

ITomy4yenue XJI0pOBOJOPOAA U COISTHOM KUCIIOTHI, MX CBOKCTBA.

ITonyuenne aMMHaka, ero CBOKMCTBA.

2.3. XuMHuA 2JIEMEHTOB

S-DJIeMEHTBI

Bonmopoa. /IBOMCTBEHHOE TOJOKEHUE BOJAOPOJAa B NEPUOAMYECKONM cucTeMe. HM30Tombl
Bogopoaa. Tspkenas Bojga. OKHMCIMUTENbHBIE M BOCCTAHOBHUTENIbHBIE CBOWCTBA BOJOPOJA, €0
MOJy4YeHHE U MpuMeHeHune. Poiib Bogopoa B )KMBOM M HEKUBOM nipupoze. Boma. Posib BoabI Kak
Cpenoo0pa3yroIero BemecTBa KIeTKU. JKOJOTHIECKHE aCTIEKThI BOJIOTIOIH30BaAHHUS.

OnemenTsl [A-rpynmnsl. llenounsie metamibl. OO0mas XxapakTepUCTHKA LIEJIOYHBIX METAJIOB Ha
OCHOBaHUU mojoxeHus B Ilepuognueckoit cucreme snementoB J[.M.MenneneeBa u cTpoeHus
atomoB. [lomydeHnue, pu3myecKkne WU XUMHUYECKHE CBOMCTBA IMEIOYHBIX MeETAIOB. KaTHOHBI
HIENIOYHBIX ~ METaJNIOB KaK  BaKHEHImIas xuMmudeckas (opmMa HMX  CYIIECTBOBaHUSA,
pPETYJISTUBHAS POJb KATHOHOB KaldWs W HATPUsA B KUBOM KieTke. [IpupomHpie coeaumHEHUs
HATpHs U Kajusi, UX 3HaYCHHE.
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OnemenTtsl [IA-rpynmber. O0mas XxapakTepuCTUKa IIETOYHO3EMENBHBIX METAIIOB M MarHusl Ha
OCHOBaHMU MoJioxkeHus B Ilepuognueckoii cucreme snemeHToB [[.M.MenaeneeBa u cTrpoeHus
atoMoB. Kanpuwmii, ero moiydenue, Qpu3udeckrue U XUMHUYECKHE CBONCTBA.

Baxwnelime coeauHEHHs] KalbllMs, UX 3HAY€HHE W NpuMmeHeHue. Kaibluii B mpupoje, ero
Ouosioruueckas poib.

p-DJIeMEHTBI

AmoMuHui. XapakTepuCTHKa alIOMUHUSI Ha OCHOBaHMU mojoxkeHus B Ilepumonmueckoit
cucreme onemeHToB J[.M.MenneneeBa u crpoenuss aroma. Ilomydyenue, Qusudyeckue u
XMMHYECKHE CBOMCTBA AIIOMUHUSA. BaxkHelIne COeIMHEHUS ATFOMUHMS, UX CBOMCTBA, 3HAYCHHUE
u npuMeHeHue. [IpupoaHeie coeqMHEeHNs aTtOMUHMS.

Yrnepon u kpemamii. O0mas xapakKTepUCTUKA HA OCHOBAHUU WX MOJIOKEHUS B [lepuoanyeckoii
cucreme J[.M.MenneneeBa u crpoenus aroma. lIpoctbie BemiecTBa, 0Opa3OBaHHbBIE 3TUMU
aneMeHTaMu. OKCHIIbl U TUAPOKCH[BI yIJIepojia M KpeMHus. BaxHeline cojid yrojibHOW U
KpEeMHHEBOU KuCa0T. CHIIMKaTHas: IPOMBIIUIEHHOCTb.

["anorensr. O0IIas XapakTEPUCTHUKA TAJTOTCHOB HA OCHOBAHUM UX MooxeHus B [leproaudeckoit
cucreme osneMmeHToB J[.M.MenaeneeBa u CTpoeHUs aToMOB. [amoreHsl — TMPOCThIE
BEIL[ECTBA: CTPOCHHE MOJIEKYJ, XMMHUYECKHE CBOMCTBA, MOJYYCHHUE U IMPUMEHEHHE.
BaxHeiiline coelMHEHMs] TaJOr€HOB, MX CBOWCTBAa, 3HAUYEHHE W NpUMEHEHHE. ['aloreHsl B
npupoje. buonorudeckas posib raJoreHoB.

Xanpkorenbl. OOmas XapakTepUCTUKAa XalbKOT€HOB HA OCHOBAaHUMM HX IIOJIOKEHHUS B
Ilepnonnueckonn cucreme sineMeHTOB J[.M.MeHneneeBa M CTpoeHMS aTOMOB. XaJIbKOT€-HbI
— mnpocTble BemiecTBa. Autorponus. CTpoeHrne MONEKYN aUIOTPOIMHBIX MOAM(HUKAIMN U UX
cBoiicTBa. [lonmyyenue u mpuMeHeHre KUCIOpoia U cepbl. XaJIbKOTE€HBI B IPUPO/IE,

uX Ouoyoruyeckas polb.

Onementsl VA-rpymmbl. OOmiasi XapakTepUCTHKa JIEMEHTOB 3TON TPYIIBI HA OCHOBAHHWH WX
nonoxxenusa B Ilepumoamyeckoit cucrteme s3neMeHToB J[.M.MeHaeneeBa M CTpOEHUS aTOMOB.
CrpoeHrie MOJIEKYNIBI a30Ta W aJUIOTPONHBIX Moaudukammii (ocdopa, ux ¢uszndeckue u
XUMUYECKHE CBOMCTBA. Bomopoanwie coenuHeHus: 31eMeHTOB VA-rpymnmbl. OKCUIbl a30Ta U
docdopa, coorBercTByrOMME WM KuCIOTHL. Comm 3TuX KHCIoT. CBOHCTBA KHUCIOPOIHBIX
coenquHeHUH azora u (ocdopa, UX 3HaUeHUE W IMpUMeHeHue. A30T u ¢ocdop B mpupome, ux
Ouosiornyeckas posb.

Onementsl [VA-Tpynmbel. O0mmas xapakTepucTUKa 3JIEMEHTOB 3TOM TPyNIbl HA OCHOBAaHUU HX
nosnoxkenuss B Ilepumonnueckont cucreme sinemeHtoB [[.M.MenpneneeBa M CTPOECHHsSI aTOMOB.
VYrnepon u ero amnorponus. CBOMCTBa alNIOTPOMHBIX MOAUGBUKALIMN yriiepoja, UX 3HAYeHHE U
npumeHenrne. OKCHIIBI M THAPOKCHIBI YIIIEpoaa U KPEMHHMs, UX XUMHUYecKue cBoiictBa. Conu
VrOJIbHOM UM KPEeMHHEBBIX KHUCJIOT, MX 3HaueHuWe W mpuMeHeHue. lIpupomooOpasyromias poib
yrJIepoJia Juisl J)KUBOW M KPEMHMS JJIs1 HEKUBOW ITPUPOJIBL.

d-DemMeHTBI

OcoOennoctu crpoeHuss atoMoB d-amementoB (IB-VIIIB-rpynm). Menps, 1uHK, XpoM,
JKEJIe30, MapraHel] Kak IMpOCThIe BEIIecTBa, WX (M3MYECKWe U XUMHUYEcKHe cBoiicTBa. Ha-
XOXKJICHUE dTUX METAJJIOB B MPUPOJIE, UX ModydeHue u 3HaueHue. Coequnenus d-31eMeHTOB C
pPa3IMYHBIMKU CTETIEHSIMHU OKHCIICHHs. XapakTep OKCHAOB M THJIPOKCHUIOB 3THUX DJIEMEHTOB B
3aBUCHUMOCTH OT CTETICHH OKHCIICHHS MEeTaJljIa.

Jlemoncmpayuu

Konneknuu mpocThIX BEHIECTB, OOPAa30BAHHBIX JJIEMEHTAMH PA3JIMYHBIX  DJIEKTPOHHBIX
CEMEUCTB.

Konneknun MuHEpaaoB v TOPHBIX TOPOI.

[Tomyuenue anmoTPOMHBIX MOAUDUKAIINI KUCIIOpoaa, cephl, ocdopa.

XUMHYECKHE CBOMCTBA BOJOPO/Ia, KUCIOPOIa, cepbl, hocdhopa, TaIoreHoB, YIiiepoa.

Okcuabl cepbl, a30Ta, yriaepoja, >Keie3a, MapraHiia, MeIu C pPa3JuyHbIMH CTENEeHSIMU
OKHCJICHMS, X CBOICTBA.
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I'mapokcuabl cepbl, XpoMa, MapraHia, >Keiae3a, MeAu, aJIOMUHHA U LIMHKA, UX IOJIy4EHUE U
XUMHYECKHE CBOMCTBA.

Jlabopamopnvie onvimoi

N3ydeHune CBOWCTB MPOCTHIX BEIIECTB U COCTUHEHUMN S-3JIEMEHTOB.

M3yuyeHue CBOMCTB IIPOCTHIX BEUIECTB U COCIUHEHUN P-JIEMEHTOB.

W3ydeHue CBOMCTB MPOCTHIX BELIECTB U COEAUHEHUN d-3JI€MEHTOB.

Ilpakmuueckue 3anamus

[TonyyeHnue ruIpoOKCHUI0B ATFOMUHHUS U LIMHKA; UCCIIEI0BAHUE UX CBOMCTB.

[Tomryuenue u vccaeI0BaHNE CBOMCTB OKCUIOB CEpbl, yriiepoaa, pocdopa.

2.4. X¥uMHuA B JKH3HM 001eCTBA

X¥MHS U IPOU3BOACTBO. XMMHUECKAsl IPOMBIIIJIEHHOCTh U XUMUYECKUE TEXHOJIOTUH.

ChIppe U1l XUMHYECKOW MPOMBIIIIIEHHOCTH. Boga B XMMHUYECKON MPOMBINUIEHHOCTH. DHEPrUs
JUIsL XUMUYECKOI0 Tpon3BoAcTBa. HayuHble IPpUHIUIIBI XMMUUECKOTO IIPOM3BOCTBA.

3amuTa OKpyKarouled cpelbl M OXpaHa Tpyda IPH XUMHYECKOM IpPOu3BojJcTBE. OCHOBHBIE
CTaJIu¥ XMMHUYECKOI 0 Ipon3BoicTBa. CpaBHEHUE IPOM3BOACTBA aMMHUAKa U METAHOJA.

XHUMHS B CEINBCKOM XO35UCTBE. XMMHU3ALUsA CEIbCKOI0 X0351CTBA U €€ HaIIPaBJICHUS.

Pacrenus u mouBa, MOYBCHHBIN MOTJIOIMIAIONINN KOMILICKC. Y TOOpeHHS U MX KiIaccu(UKaIus.
XUMHUYECKUE CpEeACTBAa 3aluThl pacTeHuil. OTpuuareiabHble MOCIEICTBUS PUMEHEHUS
NEeCTUII0B ¥ 00pb0a ¢ HUMU. XUMHU3aLUs )KUBOTHOBOJICTBA.

XuMus 1 3KONOTUsA. XUMUYECKOE 3arps3HeHHe OKpyxkawolen cpeabl. OxpaHa ruapocdepsl oT
XUMHUUYECKOro 3arpsa3HeHus. OXpaHa IOYBbl OT XMMHUYECKOro 3arpsasHeHus. OxpaHa atMocgepsl
OT XUMHUYecKoro 3arpszHeHus. Oxpana ¢iaopel U QayHbl OT XMMHYECKOTO 3arps3HEHHUS.
buoTtexHonorus v reHHasi UHKEHepusl.

XuUMHS U TOBCEJHEBHAS KU3Hb 4esioBeka. Jlomaminss anteka. Morolye 1 YUCTALIUE CPECTBA.
CpenctBa 00pbOBI C OBITOBBIMU HAaCEKOMBIMU. CpesiCTBa TMYHON TUTUEHBI U KOCMETUKHA. XUMHS
Y nuuia. MapKUpOBKY YIIAKOBOK NMUIIEBBIX U TMTHEHUYECKUX MPOAYKTOB U YMEHHUE UX YUTATh.
DKOJIOTUs )KUIUIIA. XUMUS U T€HETHKA YeJI0BEKa.

Jlemoncmpayuu

Mopnenu npou3BOACTBA CEPHOM KUCIOTHI U aMMHAaKa.

Konnekuust ynodpeHuit 1 necTUuaoB.

O06pa3ibl cpeacTB OBITOBOM XMMUH U JIEKAPCTBEHHBIX MPENapaTos.

Ilpakmuueckue 3anamus

O3HaKoOMJIEHHE C KOJUIEKIIMEN y10OpEeHU U MeCTUIU/IOB.

O3HakomIIeHHEe ¢ 00pa3lamMu CpeCTB OBITOBOM XUMHUH U JIEKAPCTBEHHBIX MPENapaToB.

3. Opranuyeckasi XuMus

3.1. [IpeameT opraHnyecKkoil XUMHH.

Teopust cTpoeHUsI OPraHUYECKUX COEAUHEHHI

[Tpeamer opranuueckoil xumuu. [loHATHE 00 OpPraHMYECKOM BELIECTBE U OPraHMYECKOU
xuMuu. KpaTkuii ouepk UCTOpUM pPa3BUTHs OPraHMYECKOW XMMHH. BUTamms3m u ero kpymeHue.
OcoOeHHOCTH CTPOEHUS OpraHMYecKuX coequHenuil. KpyroBopor yriepoza B npupoze.

Teopus ctpoenust oprannyeckux coeaunenuit A.M.bytaeposa. Ilpeanocbuiku co3nanust Teopuu
ctpoeHusi. OCHOBHBIE MOJIOKEHUS Teopuu cTpoeHns A.M.byrnepoBa. XuMuueckoe CTpoeHUE U
cBoiicTBa opranmdeckux BeuiecTB. [lonsTue 06 nszomepuu. Crocodbl 0TOOpaKeHUsI CTPOEHUS
MoJeKybl (popmyiiel, Mosienn). 3HaueHue Teopun A.M.bytnepoBa g pa3BUTHS OpraHUYecKOi
XUMHUH U XUMHUYECKHUX TPOTHO30B.

Crpoenue aToma yriepoja. IJIeKTPOHHOE 00JIaKO U OpOUTalb, S- U P-OpOUTATU. DIEKTPOHHBIE
MU DJIEKTPOHHO-Tpaduueckue ¢GopMysasl aromMa yriepoja B OCHOBHOM M BO30YXXIEHHOM
cocrosHusX. KoBajeHTHas XuMHUecKas CBSA3b U €€ Kiaccu(ukanus 1mo cnoco0y nepexkpbIBaHUs
opoutaneit (o- u m-cBsizw). llomsTme ruOpumm3anuu. Pa3nudHple TUMBI THOPHUIM3AIUN U
dopma aTroMHBIX OpOHUTanel, B3aMMHOE OTTAJKUBAaHWE TUOPUIHBIX OpOUTaNel M UX
pacrosoXkeHne B MPOCTPAHCTBE B COOTBETCTBHMM C MUHMMYMOM 3Hepruu. ['eomerpust Moexyn
BEIIIECTB, 00Pa30BAHHBIX aTOMAMU YIJIEPOAA B PA3IMYHBIX COCTOSHUSAX THOPUIU3AIIHH.
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Knaccugukanus oprannyeckux coeauHeHuid. Kiaccudukanuss OpraHM4eckux BeEUIeCTB B
3aBUCUMOCTH OT CTpPOCHHs yriepoaHoud 1uenu. I[loHsTHe (YHKIMOHAIBHONW TPYIIIBL.
Knaccugukarus opraHMuecKiX BEIIECTB 10 TUITY (PYHKIIMOHAILHOW TPYIIIHL.

OcHOBBl HOMEHKJIaTyphl OpPraHMYECKHX BEIIECTB. TpHUBHaIbHBIE Ha3BaHMs. PanumoHanpHas
HOMEHKIaTypa Kak npenmecrseHHuna HoMmeHkiatypel IUPAC. Howmenxnarypa IUPAC:
MPUHIIMIIBI 00pa30BaHus Ha3BaHUMN, CTAPIIMHCTBO (PYHKIMOHAIBHBIX IPYII, UX 0003HaYCHHUE B
npedukcax u cyppukcax Ha3BaHUH OPraHMYECKUX BEILECTB.

Tunel XUMHUYECKUX CBSA3€M B OPraHMYECKUX COCJAMHEHHUAX U CHOCOOBI MX pa3phIBa.
Knaccugukanusi KOBaJEHTHBIX CBA3€H MO AIIEKTPOOTPHLATEIILHOCTH CBS3aHHBIX aTOMOB,
croco0y mepeKkpbiBaHus OpOuTanei, KpaTHOCTH, MeXxaHu3My oOpa3oBaHHs. CBs3b MPHUPOJBI
XUMHYECKOH CBS3M C THIIOM KPHUCTAIMYECKON pEUIeTKH BEIIeCTBA M €ro (hM3MYeCKHUMU
cBOMCTBaMH. Pa3pplB XMMHUYECKOH CBSI3M Kak TIpolecc, oOpaTHBIM ee oOpa3oBaHuio. I o-
MOJIUTHYECKHH M TETEePOJIMTUYECKUN pa3pbIBbl CBS3€H, MX COMOCTABICHHE C OOMEHHBIM U
JOHOPHO-aKIENTOPHBIM MeXaHu3MaMu HuX oOpa3oBanus. [loHaTtue cBOOOAHOrO paauKaia,
HYKJICO(DUIBHON U ANEKTPODUIBHON YaCTUIIBI.

Knaccudukanus peakiuii B opraHudeckoil Xumuu. [ToHsATHE O TUITaX U MEXaHU3MaX PEakIuid B
opraamueckoit xumumn. CyOctpar u peareHt. Kmaccudukamums peakiuil 1mo W3MEHEHHIO B
CTpyKType cyOcTpara (IpHCOEAMHEHUE, OTIICIUICHHEe, 3aMelIeHHe, H30MepHu3alus) U THILY
peareHTa (pamuKaibHbIE, HYKICO(QUIbHBIC, JIEKTPOPHILHBIC).

Peakuunu npucoenunenust (AN, AE), snmumunupoBanus (E), 3amemenus (SR, SN, SE),
nzoMepusanuy. Pa3HOBUIHOCTH peakuuid Ka)J0ro THUIA: THAPUPOBAHUE U JETUIPUPOBAHUE,
TaJIOTEHUPOBAaHME U JIeraJloTeHUpOBaHWE, THUIpaTalus W Jerujaparanus, THApO-
TaJIOTEHUPOBAHUE M JAECTUAPOTaJIOr€HUPOBAHUE, TMOJUMEpU3AlMs U  IOJMKOHICHCALUS,
neperpynnupoBka. OcCOOEHHOCTH OKHCIMTENbHO-BOCCTAHOBUTEIBHBIX pEaKkIUil B opra-
HUYECKON XUMUH.

CoBpeMeHHbIE TPEACTABICHUS O XMMUYECKOM CTPOCHUU OPraHUYEeCKHX BEIIECTB.
OcHoBHblE HampaBieHUs pa3BUTHs Teopuu crpoeHuss A.M.byrnepoa. W3omepuss opra-
HUYECKMX BelleCTB M ee BuAbl. CTpPyKTypHas H30MEpHUs: MEXKKIaccoBas, YIJIEPOIHOTO
CKEJIeTa, TIOJIOKEHUS KpaTHOM CBsi3W M (pyHKUMOHaIbHOM rpynnsl. [IpocTpancTBeHHas
U30MepUsl: TeoMmMeTpuyeckas U onTtudeckas. llonarue acummerpuueckoro ueHtpa. buo-
JIOTUYECKOE 3Ha4YeHHE ONTHYECKOM wH3oMepuu. B3aummHOe BiMsSHHE aTOMOB B MOJIEKYJax
OpPraHMYECKHUX BELIECTB. OJEKTPOHHbIE 3¢ (EeKThl aTOMOB M ATOMHBIX TIPYNI B OpraHu-
yeckux MoJekynax. WHAYKIMOHHBIA 3(@eKT, NOJOKUTENbHBIA W OTPULIATENbHBIN, €ro
ocobenHocTH. Me3zomepHblil 3 ekt (3hdekT conmpskeHus ), ero 0cCOOEHHOCTH.

Jlemoncmpayuu

Komnexknun opraHMueckux BemeCcTB (B TOM YHCIE JIEKAPCTBEHHBIX IMPEnaparoB, Kpa-
cuTenei), MarepuasioB (TPUPOJHBIX UM CHUHTETUYECKUX KaydyKOB, IJJACTMACC U BOJIOKOH) M
u3Jenuil U3 HuX (HUTEH, TKaHel, OT/IeJI0UYHBIX MaTEPUAIOB).

Mogemu monekyn CHa, C2Ha, C2H2, CeHs, CH3OH — mapoctepxHeBbie U O0OBEMHBIE.
Mozenu oTTanKuBaHUs THOPUIHBIX OpOUTAaNell ¢ TOMOIIBIO BO3AYIIHBIX LIAPOB.
B3aumonelicTBue HaTpusi C OSTaHOJIOM W OTCYTCTBHE B3aMMOJCHCTBUS C JAUAITUIIOBBIM
abupom.

OnpIThl, MOATBEPXKJAIOLINE HaIMuue (PYHKIMOHAIBHBIX TPYII Yy COEIWHEHUH pa3iIMuHbIX
KJIACCOB.

Jlabopamopuwiii onvim

H3roroBneHne Moaenel MOJIEKyJ —IIPEeICTaBUTENEN Pa3IMUHbIX KJIACCOB OPraHMYECKHUX
COCTUHEHUN.

Ilpaxmuueckue 3anamus.

OO6HapysxeHue yriepo/ia ¥ BOJI0poia B OpraHM4eCKOM COETUHEHHUH.

Oo6napysxenue rajnoreHoB (mpoda beinpiTeitna).

3.2. [IpenenbHbie yriieBOA0POAbI
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['omonornueckuit psin  ankaHoB. Ilomsitue 00 yrimeBomoponax. OcoOEHHOCTH CTPOSHHSA
MIPEAEIIbHBIX YIIIEBOJIOPOAOB. AJIKaHbI KaK IPEJCTABUTEIN IPEAEIBHBIX YIIIEBOIOPOIOB.
ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJbl METaHa U JAPYTUX ajKaHoB. ['o-
MOJIOTUYECKUN ps U u3oMmepusi napadpunoB. HopmanbHoe UM pa3BETBIEHHOE CTPOEHUE
yraepoaHod nenu. HoMeHknaTypa ankaHOB M @IKWIBHBIX 3amecTuTenell. ®Pusnueckue
CBOMCTBA aJIKAHOB. AJIKaHbI B IPUPO/IE.

XuMHUeCKue  CBoWcTBAa  ankaHoB. Peakmum  SR-tuma:  ramoreHupoBanue — (paboOTHI
H.H.Cemenona), nutpoBanue no KonoBasioBy. MexaHHM3M pPEakIMy XJIOPHUPOBAHUS aJKAHOB.
Peakuuu nerunpupoBaHusi, TOPEHHUs, KaTaIUTUYECKOIO OKHUCJIEHUS alKaHOB. KpekuHr
AJIKaHOB, Pa3JIMYHbIE BUbl KPEKUHIA, IPUMEHEHHUE B IPOMBINUIEHHOCTH. [IMponu3 u koHBepcus
MeTaHa, U30MepHU3aus aJIKaHOB.

[Ipumenenue u crocoObl monydeHus ankaHoB. OOjacTu mnpuUMeHEeHHs ankaHoB. lIpo-
MBIIUICHHBIE CIOCOOBI TOJIyUYEHHs] QJIKaHOB: TMOJY4YEHHE W3 NPUPOAHBIX HCTOYHHKOB,
KPEeKUHI mapaduHOB, TMOJIYYEHHE CHUHTETHUECKOro OeH3WHa, razudukauus yris, TUApU-
poBanue ankaHoB. JlaGoparopHble crmocoObl TONYYEHHUs alKaHOB: cuHTe3 Bropma, aekap-
OOKCHIIMPOBaHUE, TUAPOIN3 KapOua aqTOMUHUS.

[Muknoankanel. ['oMonornueckuii psjg ¥ HOMEHKJIATYpa IUKIOATKAHOB, WX 00mas ¢popmya.
[lonsiTue o HampshkeHUH LMKIA. 30omMepus LMKIOATKAaHOB: MEXKIACCOBAsl, YIIEPOJHOTO
ckenera, reoMmerpuueckas. [lonydeHnne u ¢u3nyeckue CBOMCTBA LMKIOAIKAHOB. XHMHUYECKUE
CBOMCTBa LHMKIOaIKaHOB. Crenuduka CBOWCTB LMKIOAIKAHOB C MajbIM pa3MEpoM LUKIA.
Peakuuu npucoequHeHys U paiiKajlbHOTO 3aMEIIEHUS.

Jlemoncmpayuu

Moienu MOJIEKyI MeTaHa, IPYTuX alKaHOB, PA3JIMYHBIX KOH(POPMAIUil INKIIOTeKCaHa.
PactBopenue napadrna B OEH3UHE U UCTIAPEHUE PACTBOPUTENS U3 CMECH.

[TnaBnenue mapaguHa U €ro OTHOIIEHHUE K BO/IE (PaCTBOPHUMOCTD, TNIOTHOCTh, CMaYHBAHHUE).
Pa3nenenne cMecu O€H3MH—BO/Ia C TIOMOIIBIO IEIUTEILHON BOPOHKHU.

['openne wmeraHa, NpOMaH-OyTaHOBOW cMecH, NapaduHa B YCIOBHAX HW30BITKA WM HEIO-
CTaTKa KUCJIOPO/a.

B3pbIB cMecH MeTaHa ¢ BO3AYXOM U XJIOPOM.

BoccranoBneHNe OKCHUIOB TSXKENBIX METANIOB HapaduHOM.

OTHoleHNe UKIOreKcaHa K OpOMHOI BOJIe ¥ pacTBOPY I€pMaHraHaTa Kajus.

Jlabopamopmvie onvimol

N3roroBnenne Moienael MOJIEKYJl AJIKAaHOB U TaJIOTCHAJIKAHOB.

W3rorosnenue mnapaduHUpOBaHHON OyMaru, HMCHBITAHHE €€ CBOMCTB: OTHOLICHHS K BOJAE U
KUPAM.

OOHapy:keHue BOJbl, CaXH, YIIIEKUCIOro ra3a B IPOAYKTaxX TOPEHHs CBEUH.

O3HakoMJIEHHE CO CBOICTBaMM TBEpAbIX NapadUHOB: IJIABICHHUEM, PACTBOPUMOCTHIO B BOJE
U OPraHMYECKHUX PACTBOPHUTENSIX, XUMUYECKON MHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJEHCTBHS C
OpoMHOIi BOJIOM, pacTBOpaMH IIepMaHIraHaTa Kajaus, THApOKCUa HaTpHs U

CEPHOI KUCIOTHI).

IIpakmuueckoe 3anamue

[Tony4yeHue MeTaHa U U3y4yeHHE €ro CBOMCTB: TOPEHMsI, OTHOLLICHUS K OpOMHOI1 Bojie 1

pacTBOpy IepMaHraHaTa Kajus.

3.3. DTnjiIeHOBbIE U IHEHOBBIE YIJIEBOAOPOAbI

['omonornyeckuit psj aJKeHOB. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
ATUJICHA U AJIKEHOB. ['oMoornyeckuii paa u obmas gopmyna aakeHoB. M30Mepust 3THIEHOBBIX
YTJIEBOJOPOAOB:  MEXKKJIAccoBasi, YIVIEPOJAHOIO CKEJeTa, IOJIOKEHUs KpPaTHOM  CBA3M,
reomerpuueckasi. OCOOEHHOCTH HOMEHKJIATyphl ATUJICHOBBIX YIJIEBOJOPOIOB, Ha3BaHUS
BAKHEUIINX paJuKaIoB. PU3NUECKUE CBONCTBA AIIKEHOB.

XUMHUYECKUE CBOWCTBA QJIKEHOB. OJEKTPOPUIBHBIA XapakTep peaklHid, CKIOHHOCTh K
peakuusiM MPUCOEAUHEHMs], OKHCIeHUs, noaumepusanuu. I[IlpaBuino MapKoBHHKOBA U €ro
AIIEKTPOHHOE  00OCHOBaHME. Peakuuu  ramoreHuMpoBaHHsA,  THAPOTraJOT€HUPOBAHUSA,
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ruapaTanuy, ruapupoBanus. Mexanusm AE-peakuuii. IloHATHE 0 peakuusaxX MOJIUMEpHU3ALUU.
I'openue ankeHoB. Peakuny OKUCIIEHHS B MATKUX M KECTKUX ycioBusax. Peakuus Barnepa u ee
3Ha4YeHUEe Uil OOHApPYKEHHsI HENpeAeTIbHBIX YIIEBOJOPOIOB, MOIYYEHUS TITHKOJICH.
[Ipumenenne © CcrocoObl TOJYYCHHS ajJKeHOB. Vcrmonb30oBaHME BBICOKOH pEaKIIMOHHOW
CIIOCOOHOCTM  QJIKEHOB B XMMMUYECKOM NpPOMBILUIEHHOCTH. llpuMeHeHue »sTmwiieHa u
npornuieHa. [IpoMblluieHHbIE CIOCOOBI TOMYYEHUS alKEHOB. Peakiuu JeruapupoBaHus U
KpEeKUHra akeHoB. JIabopatopHbie ClIOCOOBI TOTYUYECHHUS AJIKEHOB.

Ankanuensl. [lonsitue u kiaccupukanus AUEHOBBIX YIJIEBOJAOPOJOB IO B3aHMMHOMY pac-
IIOJIO’KEHUIO KPAaTHBIX CBsA3€M B Mojekysie. OCOOEHHOCTH 3JEKTPOHHOTO U MPOCTPAaHCTBEHHOI'O
CTPOCHHUSI CONPSDKEHHBIX JHEHOB. IloHsTHe 0 m-3nekTpoHHOM cucreme. HomeHknaTtypa
JMEHOBBIX YIIIEBOJIOPOIOB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB CONPSDKEHHBIX IHEHOB Kak
CIEICTBUE HX DIEKTPOHHOro crpoeHusd. Peakuuu 1,4-npucoenunenus. I[lonumepusanus
nueHoB. CriocoObl TOJMy4eHHUs: JUEHOBBIX YIiIeBoaoponoB: pabotel C.B.JlebGenema, neru-
JPUPOBAHUE AJIKAHOB.

OcHOBHbBIE TOHATUS XHMHUU BBICOKOMOJIEKYJIIPHBIX COECOUHEHHM (Ha IpuUMepe NpPOAYKTOB
MOJIMMEpU3AIMN  aJIKEHOB, AallKaJIMeHOB M WX TaJIOreHIIPOU3BOJAHBIX). MoHOMep, moaumep,
peaxkuusl MOJMMEpPU3alMY, CTENEHb MOJMMEPU3aIH, CTPYKTYPHOE 3BEHO. THUIBI MOJIMMEPHBIX
LEeNen: JIMHEWHbIE, pa3BETBIEHHbIE, clIuThbie. [loHSATHE O CTepeoperyysipHbIX NOJIUMEpax.
[Tonmumepsl  TepMoIUIaCTUYHBIE M TepMmopeakTuBHble. [IpeacraBieHue o miacTMaccax u
snactoMmepax. [lonuMATUIEH BBICOKOTO M HU3KOTO AAaBJICHUS, €r0 CBOMCTBA U  INPUMEHEHHE.
Karamusatoper  Ilurnepa—Harra.  IlomumponwiieH, €ro  NOpUMEHEHHWE U CBOMCTBA.
["anorenconepskamue moauMepsl: TedioH, MOMMBUHUIXIOpUA. Kaydyku HaTypanbHbId U
cunrernyeckue. Conomumepsl (OyTaaIMEHCTHPOIBHBIN KayuyK). Bynkanuszanus kaydyka, pe3uHa
1 200HHUT.

Jlemoncmpayuu

Mopaenu MOEeKyJ1 CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX U30MEPOB AJIKEHOB M AJIKaJMEHOB.
Komnexnnsa «Kaydyk u pe3uHay.

Jenonumepusanus kaydyka. CryiieHrne MIeUYHOT0 COKa KaydyKOHOCOB (MoJIouasi, 0JTyBaHYHUKOB,
¢dukyca).

Jlabopamopnvie onvimol

OO6HapyxeHne HenpeesIbHbIX COeTMHEHUI B KEPOCUHE, CKUITHIApE.

O3HakomJIeHHEe ¢ 00pa3lamMK MOJUATUIICHA U TTOJIMIPOIUIICHA.

PacrioznaBanue o0pas3oB ajJKaHOB U aJIKEHOB.

Ilpakmuueckue 3anamus

[Tonydenue sTuneHa aeruapaTainueit STUIOBOrO CIUPTA.

B3aumoneiicTBue aTueHa ¢ GpoMHOM BOJOH, pacCTBOPOM I€pMaHTraHaTa Kalusl.

CpaBHeHuE IJIaMEHH S3TWJIEHA C IUIaMEHEM MpeeNbHbIX YIJIEeBOJOPOIOB (METaHa, pOIaH-
OyTaHOBOW CMECH).

3.4. AueTunjieHoBbI€ YI1€BOI0POIbI

['omonornyeckuil psi alIKUHOB. DJIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOCHME alETHWIIEHA U
Ipyrux ankuHoB. [omonoruueckwit psnx u oOmas ¢opmyna ankuHOoB. HomeHkmnatypa
AlETWICHOBBIX yIJIEBOJAOpPONOB. M3omepus MexkinaccoBas, YIIEpOAHOIO CKelleTa, IO0Jo-
JKEHUs KPAaTHOM CBSI3U.

XUMHUECKUE CBOMCTBA M NpUMEHEHHE aJIKMHOB. OCOOEHHOCTH peakIMi MPUCOEAUHEHHS IO
TpOWHOW yriepoa-yriepoaHo cBs3u. Peaknma Kydeposa. IlpaBuno MapkoBHUKOBa
OPUMEHUTENbHO K aneTwieHaM. [lonBHXKHOCTH aroma BOJOpoAa (KHCIOTHBIE CBOWCTBA
ankuHoB). Oxwucnenue ankuHOB. Peakmus 3emuHckoro. IlpuMeHeHHMe — alneTHUICHOBBIX
yriaesonopoaos. ITonmuBrHunanerar.

[Tonyuenue ankuHoB. [Tomyuenue aneTunaeHa NUPoOIN30M MeTaHa U KapOUIHBIM METO/IOM.
Jlemoncmpayuu

Mojenu MOEeKyJIbl alleTHIIEHA U IPYTHX aIKUHOB.
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[Tonydyenue aneruieHa U3 KapOuja Kaiblys, O3HAKOMIICHHE ¢ (PU3UUYECKUMHU U XUMHUYECKUMHU
CBOMCTBaMHM alleTUJICHA: PAaCTBOPUMOCTBIO B BOJIE, TOPEHHUEM, B3aMMOJICUCTBHEM C OpPOMHOMN
BOJIOH, pacTBOPOM IepMaHTaHara Kanwus, cossmu Meau (1) u cepedpa.

Jlabopamopuwiii onvim

N3roroBieHne Moaenen MOJIEKYJ alKMHOB, UX U30MEPOB.

3.5. ApomaTuyeckue yrieBo0poabl

l'omosiornyeckuii  psig apeHoB. beH301 Kak MpencTraBuTeNb apeHoB. Pasputue mnpex-
CTaBJIeHUH O cTpoeHuu OeH3osa. COBpeMEHHbIE MpEACTaBlIEHUS 00 3IEKTPOHHOM U MpO-
CTPAaHCTBEHHOM CTpoeHuu OeH3onma. OOpazoBaHHE apOMAaTUYECKOH T-cuCTeMbl. ['omororu
OeH3oNla, MX HOMEHKJaTypa, obOmas ¢opmyna. Homenkmarypa mjis JOu3aMEIIEHHBIX IPO-
U3BOJIHBIX O€H30j71a: OpTO-, MeTa-, [apa-pacnojokeHue 3amecturenei. duszndyeckue
CBOICTBa apEHOB.

Xumuueckue cBoiictBa apeHoB. Ilpumepsl peakuuii  37€KTpPOPUIBLHOTO  3aMELICHHS:
TaJIOTEHUPOBAaHUS, AaJIKWIUpoBaHusd (kartanuzartopbl ODpunens—~Kpadrca), HUTpoBaHUS,
cynbpupoBanus. Peakuuu THUAPUPOBAHUS W TIPUCOCIUMHEHUS XJopa K Oenzomy. OcobeH-
HOCTH XUMHYECKHX CBOMCTB TOMOJIOTOB OeH30sa. B3anmHOe BiusHHE aTOMOB Ha IpUMepe
roMoJIoroB apeHoB. OpueHTanus B peakusx 3eKTpopmibHoro 3amenienus. Opuentantsl [ u 11
poza.

[Ipumenenue u nosydyeHue apeHoB. [IpupoaHble MCTOYHUKH apOMaTHYECKHUX YTJIEBOJOPOJIOB.
Apomaru3zainus ajJKaHOB U LUKIOATKaHOB. AJIKHIIMPOBaHKE OEH3071a.

Jlemoncmpayuu

[apocTepkHeBbIe U 00bEMHBIE MOJIECTH MOJIEKYN OEH30J1a M €T0 TOMOJIOTOB.

Pa3nenenue cmecu 6€H30J—BOA C TOMOUIBIO AETUTEIBHON BOPOHKH.

PacTtBopsromas cnoco6HOCTh OeH307a (IKCTPAKIUS OPTaHUYECKUX U HEOPTaHUYECKUX BEIECTB
OEH30JI0M U3 BOJHOIO pacTBOpa #Hoja, KpacuTenei; pacTBOpeHHE B OEH30JI€ BEIIECTB,
TPYAHOPACTBOPUMBIX B BOJI€ (Cepbl, OEH30MHOI KUCIIOTHI).

['openue GenH3omna.

OtHowenue 0eH3ona Kk OpOMHO# BOJie, pacTBOPY MepMaHraHaTa Kajus.

[Tosyuenue HUTpOOEH301a.

OznakomieHne ¢ (QU3NYECKUMH CBOWCTBAMHU AapOMATHUYECKUX YTIEBOJOPOAOB C  HC-
nosib3oBaHueM pactBoputenss «ConbBeHT». M3roroBieHne M HCMONB30BAHHME TPOCTEUIIETO
npubopa Juis XxpoMaTorpapuu.

[Tomyyenue OeH3omna nekapOOKCUITUpOBaHUEM OeH30MHON KucaoThl. [lomydeHue u pacciioeHue
sMynbcuu OeHzona ¢ Bojgoi. OrtHomeHue OeH3071a K OpOMHOW BoJe M PacTBOpY
NepMaHraHaTa KaJus.

3.6. IIpnpoaHble HCTOYHHKH YIJI€BOI0POA0B

Hedrts. Haxoxnenue B mnpupone, cocraB u (¢usnueckue cpoiictBa Hedtu. TomnmmsHO-
sHepreTudeckoe 3HaueHue He(pTu. [IpoMbinuienHas nepepadoTka HegTH. PekTudukanus HepTH,
OCHOBHblEe ()pakUuu €€ pa3leleHHs, UuX ucnojab3oBaHue. Bropuunas mnepepaborka
HeQTenpoaykToB. PekTudukanus Ma3yra Npu yMEHbIIEHHOM JaBieHuu. KpekuHr HedTe-
npoaykroB. Pasnmuunble Buabl Kpekunra, pabotsl B.I'.IllyxoBa. M3omepuzanusi ajikaHOB.
AJNKWINPOBaHHE HEMpPEeNbHBIX YrieBoopooB. Pudopmunr nedptenpoaykroB. KauecTBo
aBTOMOOWJIBHOTO TOIIMBa. OKTaHOBOE YHUCIIO.

[Tpupoauslii ¥ momyTHbIN HedTAHOU ra3sl. CpaBHEHHE COCTaBa MPUPOAHOTO U MOIMYTHOTO Ta30B,
UX MPaKTUYECKOE UCTIOIb30BaHUE.

KameHHbI1 yronb. OCHOBHBIE HampaBIEHUS MCIOJIb30BaHUS KameHHoro yrist. KokcoBaHue
KaMEHHOTO YTJIS, Ba)KHEHIIME NPOAYKTHI 3TOr0 Mpolecca: KOKC, KaMEHHOYTOJbHas CMoIa,
HajzcMonbHas Boaa. CoenuHEHUs, BbIIAEISAEMBbIE U3 KaMEHHOYTOJIBHOM cMoubl. [IponykThl,
MOJTy4aeMbl€ U3 HAJICMOJIBbHOM BOJBI.

DKOJIOrHYeCcKHe aCleKThl T0ObIYH, epepaboTKH U UCTIOIb30BAaHUS TOPIOYUX HCKOMAEMBbIX.
Jlemoncmpayuu

Konnexkuust «IIpupoHbpie HCTOUHUKH YTIIEBOJOPOIOBY.
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CpaBHEHHE MPOLIECCOB TOPEHUsS HEPTU U MPUPOTHOTO Ta3a.

O6pa3oBanue He(PTIHOM IJIEHKH HAa TTOBEPXHOCTH BOJIBI.

Kartanutnueckuit kpekuHr napaduHa (Wi KepocHHa).

Jlabopamophuie onvimol

OmnpeneneHne HaIMUUs HENPEAEIbHBIX YIIIEBOJOPOIOB B OCH3UHE U KEPOCHHE.

PacTBopuMOCTh pa3inuuHbIX HEPTENPOAYKTOB (OCH3MHA, KEpOCHHA, IU3EIbHOTO TOIUIMBA,
Ba3eJMHAa, mapaduHa) Ipyr B Apyre.

3.7. F'uapoKcHIbHBIE COeTMHEHUS

Crpoenne u kiaccupukanus crnuptoB. Kiaccudukamuss COuproB 1O THUIY  YIVIEBOIO-
POIHOrO pajauKaga, 4UCIy THAPOKCHUIIBHBIX TIPYII M TUIly aroMa YIJepoja, CBS3aHHOIO C
TUAPOKCUIIBHOM TIpynnoil. OJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE TUAPOKCUIBHON
rpynnsl. BrausHue cTpoeHus cnuproB Ha uX (u3MYecKue CBoWcTBa. MexMoleKyspHas
BOZIOPO/HAs CBs3b. ['OMOJIOTMYECKUI P NMPEACIBHBIX OJHOATOMHBIX CIUPTOB. M3omepus u
HOMEHKJIaTypa aJIKaHOJIOB, UX o01as ¢popmyna.

XVUMUYECKUE CBOWCTBA AIKaHOJOB. PeakiuoHHAas CHOCOOHOCTh MPEICIBHBIX OJHOATOMHBIX
cnupTtoB. CpaBHEHHME KHCIOTHO-OCHOBHBIX CBOWCTB OpPraHMYECKHX M HEOPraHUYEeCKHX
coenuHeHul, conmepxkammx OH-rpymnmy: KHCIOT, OCHOBaHHWH, aMQOTEPHBIX COCAMHECHUMN
(Boabl, coupToB). Peakuuu, NOATBEep)KJIAlOIIME KHUCIOTHBIE CBOMCTBa cHMpTOB. Peakuuun
3aMelleHUs] TUIPOKCUIIBHOW TIpynmbl. MeXMoseKyssipHas Jerujparanus CHUPTOB, YCIOBUS
oOpa3oBaHus MpocThIX 3pupoB. CroxHbe 3()UPHl HEOPraHUUYECKUX U OPraHUYECKUX KHUCIIOT,
peaxiun dTepudurarmi. OKUCICHHE U OKACIUTEIBHOE JeTHAPUPOBAHUE CITUPTOB.

Crioco0Obl noay4eHus: cupToB. I'uaponau3 rajoreHaakaHoB. ['uaparanus ankeHoB, yCIOBUS €€
npoBeneHus. BoccranoBiieHne KapOOHMIBHBIX COCTUHEHUH.

OtpenpHble NPEACTABUTENM AIKAHOJIOB. MeTaHOJ, €ro MNpPOMBINUIEHHOE IIOJNYyYEHUE U
IPUMEHEHUE B IPOMBILUIEHHOCTH. buonormueckoe neiictBue MetaHona. Crenuguyeckue
CrocoObl NOTYYeHUs ITUI0BOTO criupTa. dusnonoruyeckoe JecTBrUE 3TaHOA.

MHoroaroMHuble crnupthl. M30Mepus M HOMEHKIATypa IIPEACTABUTENEH JBYyX- W Tpex-
aTOMHBIX crUPTOB. OCOOEHHOCTHM XUMHUYECKHMX CBOMCTB MHOI'OATOMHBIX CIIMPTOB, MX Kadye-
CTBeHHOE OOHapyxeHue. OTHenbHbIe MPEACTABUTEIH: ITUIICHIJIMKONb, TJIMIEPUH, CIIOCOOBI X
MIOJIyYEHUs, IPAKTUUECKOE IIPUMEHEHHUE.

®eHosn. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTpoeHue (eHona. BiaunmHoe BiMsiHHME apo-
MaTHYECKOT0 KOJIbIIa ¥ THIPOKCUIIBHOW IPYIIIIBI.

XuMuyeckue cBOMCTBa (peHona Kak (YHKIUS €ro XUMHUYECKOro CTpoeHus. bpomupoBaHue
¢deHona (KayecTBEHHAss peaklMs), HUTpoBaHME (IMKPUHOBAas KHUCJIOTa, €€ CBOMCTBA U
npumeHnenue). O0pa3oBaHHe OKpallleHHbIX KOMIUIEKCOB ¢ HoHOM Fe 3+ . [Ipumenenue genona.
[Tony4yeHnue gpeHona B MPOMBIIIIEHHOCTH.

Jlemoncmpayuu

Mozenu MoeKys COUPTOB U (PEHOJIOB.

PactBOpUMOCTH B BOJIE aJIKaHOJIOB, STHJICHIJIMKOJS, INIHLIEpUHA, (heHona.

CpaBHEHHE CKOPOCTH B3aMMOJICHCTBHS HATpUsl C O3TAHOJOM, IPONAHOJIOM-2, 2-MeTHI-
IPONAHOJIOM-2, TTIMLIEPUHOM.

[Tony4yenne OpoMdITaHa U3 3TAHOJA.

BoiTecHenue enona u3 peHonsita HaTpUsl YrOJIbHON KUCIOTOM.

Peakuus ¢penona ¢ popmanbaeruaom.

KauecTtBeHHbI€ peakiiu Ha (HEeHOJI.

3aBUCUMOCTH pacCTBOPUMOCTHU (peHOJIa B BOJIE OT TEMIEpaTyphl.

B3auMmozeiicTBre heHosa ¢ pacTBOPOM IIETOUH.

Pacno3naBanue pacTBOpoB (QeHonATa HaTpusi W KapOoHarta HaTpus (6apOoTak BbIIbI-
XaeMOTO BO3/lyXa UJTU JACHCTBUE CUIILHON KUCIIOTHI).

Pacnio3naBanue BOJHBIX PacTBOPOB (heHOJIa U TIUIEpUHA.

Jlabopamophuie onvimol

Pextudukamus cMecu 3TaHOI—BOJA.
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OO0Hapy>xeHre BOJIBI B a3€0TPOITHOM CMeCH BOJBI M STUIIOBOTO CIIHPTA.

[IpakTHueckue 3aHATHS

N3ydenune paCTBOPUMOCTH CIIUPTOB B BOJIE.

OKucneHne CIUPTOB PA3IMYHOIO CTPOCHHSI XPOMOBOW CMECHIO.

[Tomryuenue auaTrnoBoro 3¢upa. [lonyuenue riumepara MeIu.

3.8. Aupaeruabl 4 KETOHBI

['oMonmornyeckue psapl aidbJACTHAOB W KETOHOB. [loHATHE O KapOOHWIIBHBIX COCIUHCHHSX.
DNEeKTPOHHOE CTpOCHHE KapOOHWIBbHOW Tpymmbl. M3omepus ¥ HOMEHKIATypa albJIeruaoB U
KeTOHOB. DU3NYECKUE CBOWCTBA KAPOOHUIIBHBIX COCTMHCHU.

XUMHYECKHE CBONCTBA aJbJECTUAOB U KETOHOB. PeakinoHHas crnocoOHOCTh KapOOHMIJIbHBIX
COCOMHEHUN. Peakunu OKUCIEHHUs albJETHIOB, KAYECTBEHHBIC PEAKIMU HA AJIbJCTUIHYIO
rpynny. Peakiinu nonukonaeHcanuu: oopazoBanue heHonohopMaibaeTruaHbIX CMOJL.
[lpumeHeHne © TMONydYeHHE KapOOHWIBHBIX CcOeAMHEHUH. I[IpuMeHeHWe anpIeTuaIoB |
KETOHOB B OBITY M NPOMBIIUICHHOCTU. AJBJETUIBI U KETOHBI B mpupone (ddupHbie Macia,
depomonnl). TlomyueHne KapOOHHWIBHBIX COCAWHCHHN OKHCICHHUEM CIHUPTOB, TUIpATaIleit
AJIKWHOB, OKHCIJIEHHEM YIJIEBOJOPOAOB. OTAeNbHBIE NMPEACTABUTEIN albJAECTUI0B U KETOHOB,
cnenupuIecKre CrocoObl UX IMOTYICHUS U CBOICTBA.

Jlemoncmpayuu

[ITapocTepkHEBBIE H 00BEMHBIC MOJICTH MOJICKYJT aJIbJICTHIOB U KETOHOB.

[Tony4yeHue yKCyCHOro ajibJierujia, OKMUCICHUE 3TaHOJIa XPOMOBOM CMECHIO.

KauecTBenHbie peakiiuy Ha ajabAETUIHYIO TPYIITY.

JlabopaTopHbIE OMBITHI

OkwucIieHre 3TaHoja B 3TaHAJIb PACKAJIEHHON MEHOM MPOBOJIOKOM.

[Toryuenue dpeHomoPpopMalbIETUIHOTO TOTUMEPA.

Pacnio3naBanue pactBopa anerona u opMainHa.

Ilpakmuueckue 3anamus

N3yyeHne BOCCTAaHOBUTENIBHBIX CBOMCTB alIbJIETHAOB: PEAKIHUS «CEepPEOPSHOro 3epKayiay,
BoccTaHoBjeHue ruapokcuaa meau (I0).

B3aumoneiicTBue Gpopmanbaeruaa ¢ THAPOCYIbL(OUTOM HATPHS.

3.9. Kap6oHoBbIe KHCJIOTHI M HX MPOU3BOIHbIE

['omonoruyeckuii psig  TOpeneTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlonsTHe o
KapOOHOBBIX KHUCIOTaX M MX Kiaccudukarus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE
KapOOKCUIBHON Tpynmbl. ['OMONOTHYECKUN Ps MPENeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, WX HOMEHKIJIaTypa W H30MepHs. MEeXMOJEKYISIpHbIE BOJOPOJHBIE CBS3U KapOOK-
CUJIBHBIX TPYIII, UX BIUSHUE Ha PU3NUECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XUMHYEeCKHe CBOMCTBA KapOOHOBBIX KUCIOT. Peakium, HITFoCTpUpYIOIUE KUCIOTHBIE CBOHCTBA
U UX CpaBHEHHE CO CBOWCTBAMHU HEOpraHmyeckux Kuciaor. OOpazoBaHue (YyHKIIMOHAIBHBIX
MPOU3BOTHBIX KAPOOHOBBIX KUCTOT. Peakuyu sTepudukanuu. AHTUIPHUIB KapOOHOBBIX KUCIIOT,
VX TIOJIyYE€HHUE U IPUMEHEHHE.

CnocoObl  monydeHHss KapOOHOBBIX KHUCIOT. OTHeNbHBIE MNPEICTAaBUTENM U WX 3HAYCHHE.
OO6mme crnocoObl TOJYYSHHUS: OKHCICHHE aJIKaHOB, aJKEHOB, TIEPBUYHBIX CIUPTOB,
anpIeruioB. BaxkHeiilue mnpeacTaBUTENN KapOOHOBBIX KHCIOT, UX OHOJOTHYEcKas poIlb,
cnenuduyeckrue crnocoObl MOJIy4YeHHs, CBOWCTBA W INPUMEHEHHE MYPaBbUHOM, YKCYCHOM,
MaJIbMUTUHOBOW M CTEAPUHOBOM; AKPUJIOBOM M METAKPUIOBOM; OJICMHOBOM, JMHOJIEBOM H
JIMHOJICHOBOM; IIJaBeJIEBOM; OCH30MHOM KHCIIOT.

Crnoxubie 3¢upsl. CTpoeHHE U HOMEHKJIATypa CIOXKHBIX 3(PHUPOB, MEKKIACCOBas U30MEPHsI C
KapOOHOBBIMU KHcIIOTaMH. CrocoObl MOMy4eHUS CIOXKHBIX 3QupoB. OOpaTUMOCTh peaKuuu
srepudukani U (GaKTophl, BIUSIONINE Ha CMelleHue paBHoBecus. OOpa3oBaHHE CIOKHBIX
nommddupos. [lomustunentepedranar. JlaBcan kak mpeacTaBUTENh CHHTETHYECKUX BOJIOKOH.
XVMHYECKUE CBOWCTBA U MIPUMEHEHHUE CIIOKHBIX Y(PUPOB.

Kupser. XKupsel kak cinoxabie d2Qupsl mmiepruHa. KapOoHOBBIE KUCIOTHI, BXOAIIUME B COCTaB
JKUPOB. 3aBUCHUMOCTb KOHCHCTEHIIMHM >KUPOB OT UX COCTaBa. XHMMHUYECKHE CBOMCTBA >KUPOB:
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THJIPOJIN3, OMBUICHHE, TUAPUPOBaHKE. bruojgornueckas pojib KUPOB, UX UCHOIb30BAHUE B OBITY
Y TIPOMBILIUIEHHOCTH.

Conn kapOOHOBBIX KHCIOT. Mbu1a. CriocoObl MOTYYEHHUsI COJICH: B3aMMOCHCTBUE KapOOHOBBIX
KHCIOT C METaJllaMH, OCHOBHBIMU OKCHUIAMM, OCHOBAaHHSAMH, COJIIMH; LICIIOYHOM THUIPOIH3
CJIIOKHBIX 3(QHUPOB. XUMHUYECKHUE CBOWCTBA COJEH KapOOHOBBIX KHCJIOT: THAPOJIU3, PEAKLIUU
HMOHHOro oOMeHa. Mbula, CyIIHOCTh Moromiero aeicrBus. OTHOLIEHHE MbLIa K KECTKOH
Bose. CuHrermueckue moromme cpeacrsa — CMC (merepreHThl), MX NPEUMYILIECTBA U
HEOCTaTKH.

Jlemoncmpayuu

3HaKOMCTBO C (PU3MYECKMMH CBOMCTBAMH BayKHEHIINX KapOOHOBBIX KHCIIOT.

Bosronka 6eH30iHHON KUCIIOTHI.

OTHo1IEHNE pa3IMYHbIX KapOOHOBBIX KUCIIOT K BOJIE.

CpaBaenne pH BOIHBIX pPACTBOPOB YKCYCHOM U COJISHOM KHCIOT OJMHAKOBOW MOJISIp-
HOCTH.

[Tony4yeHne NpUsATHO MaXHYIIETO CIOKHOTO upa.

OTHOIIEHHE CIMBOYHOTO, IIOJCOIHEYHOI0, MAIIMHHOIO Macel U MaprapuHa Kk OpoMHOH Boje U
pacTBOpY IlepMaHraHaTa Kajaus.

Jlabopamophvie onvimol

B3anmopeiictBue pacTBopa YKCYCHOM KHUCJIOTBI C MAarHME€M, OKCHUIOM IMHKA, THIPOKCHIOM
xene3a (III), pactBopom kapOoHaTa Kanus U cTeapara Kajius.

O3zHakoMiieHHe ¢ 00pa3LaMu CII0KHBIX 3(UPOB.

OTHOIIEHHE CIOXKHBIX 3PUPOB K BOAE U OPraHMUECKUM BELIECTBAM.

BoiBeneHue JKupHOIo MsATHA C MOMOLIBIO CI0XKHOTO 3¢upa.

PacTBOpHMOCTB JKUPOB B BOAE U OPraHUYECKUX PACTBOPUTEIISIX.

CpaBHeHHE MOIOIINX CBOUCTB X03icTBEHHOTO Mbl1a 1 CMC B KeCcTKO# BoJE.

Ipaxmuueckue 3anamus

PactBopuMOCTh pa3nuuHBIX KapOOHOBBIX KHCIOT B Bojae. B3aumonelicTBue yKCycHOU
KUCJIOTHI ¢ MeTajutaMu. [losyuenue n3oamuinoBoro 3gupa yKCyCHON KHUCIIOTBHI.

CpaBHEHUE CTENEHN HEHACHIIIIEHHOCTH TBEPAOIrO U )KHUJAKOr0 XKUPOoB. OMBUIEHHUE KUPA.
[TonydyeHue MbLIa W U3y4EHHME €r0 CBOMCTB: MEHOOOpA30BaHMs, peakUUi HOHHOIO OOMEHa,
TU/IPOJIN3A, BbIIETIEHHS CBOOOIHBIX KUPHBIX KUCIOT.

3.10. Yraesoanl

[TonsstTue 00 yrneBomax. Kiaccupukauus yrieBogoB. MoHO-, OU- M MOJIMCAXapUIIbI,
IIPEJCTAaBUTENIN KaXJA0M TPyIIBl yIiIeBOAOB. buonorudeckas poib yrieBOIOB, UX 3HAUYECHUE B
YKU3HU YeJIOBeKa U 00I1ecTBa.

Momnocaxapuapl. CTpoeHHe M ONTHYecKas M30MepHusl MOHocaxapuaoB. Mx kmaccudukanus mo
YHUCITy aTOMOB YTJIEpo/ia ¥ IPUpoe KapOOHMIbHOM rpymiibl. @opmyinsl Ouiepa u Xeyopca st
n300pakeHust MOJeKyl MoHocaxapuaoB. OTHeceHHMe MOHocaxapuaoB kK D- u  L-psany.
Baxneiimme npeacTaBuTEIN MOHO3.

['mroko3a, cTpoeHHe ee MOJIEKYIIbl U pU3ndecKkue cBoicTBa. TayroMepus. XUMHUECKUE CBOMCTBA
[JIIOKO3bl: PEaKlMK M0 alIbJETHJIHON rpymme («cepeOpsHOro 3epkaia», OKUCIEHHE a30THOM
KHCJIOTOH, TuApHpoBaHue). Peakliuu riroko3sl Kak MHOTOATOMHOTO CIIUpPTA: B3auMOJEeHcTBHE
II0K03bl ¢ ruapokcuaoM Mmenu (I) mpu xkomHaTHOM Temmneparype W HarpeBaHMM. Pa3znuunbie
TUIIBI OpOKeHHs (CIHMPTOBOE, MoJoyHOKHcioe). [nmoko3a B mpupone. buonorndeckas poib
YU NPUMEHEHUE TI0KO3bl. PPyKTO3a Kak M30MEp TIIFOKO3BI.

CpaBHEHHUE CTPOEHHS MOJIEKYJIbl U XUMHUYECKUX CBOMCTB TIIIOKO3bI U PPYKTO3bI. PpyKTO3a

B IIPUPOJIE U €€ OMOJIOTUYecKasi poJib.

[Tento3el. Pubo3a u ne3okcupubo3a Kak MPeICTaBUTENH albJoneHTo3. CTpoeHHne MOJIEKYII.
Hucaxapunpl. Ctpoenue aucaxapuaoB. Croco0 cowileHeHus ukioB. BoccranaBnuBaronue u
HEBOCCTAHABJIMBAIOILIME CBOWCTBA AMCAXAPHUIOB KaK CIEACTBUE COUIECHEHMSI LIMKIIA.

CrpoeHne M XHMMHYECKHME CBOWCTBA cCaxapo3bl. TEXHOJOIMYECKHE OCHOBBI IPOHU3BOJACTBA
caxapo3ssl. JIakTO3a 1 MaJbT03a KaK U30MEPBI CaXxapo3bl.
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[Tonucaxapuapl. OOmee crpoeHue mnonucaxapuoB. CTpoeHHE MOJEKyJIbl —Kpaxmana,
aMWIO3a U aMHWIONEKTHH. DU3NYECKUE CBOMCTBA KpaxMaia, €ro HaxXOKICHUE B IPHUPOAE U
Oouonornyeckas poib. I mukoreH. Xumuueckue cBoiicTBa kKpaxmana. CTpoeHHE 3J1eMEHTapHOTro
3BEHA LEJUII0JI03bl. BiMsAHME cTpoeHMs NONMMEpPHOH Lenu Ha (U3MYECKHMe U XMUMHYECKHE
CBOWCTBA IEIUIIOJIO3bL.  [Maponu3  memunono3bl, O0pa3oBaHHE CIOXHBIX 3(QUPOB ¢
HEOPraHMYECKUMH M OpPraHMYeCKUMHU KucioTamu. [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX:
alleTaTHOM IIeNKe, BUCKo3e. HaxoxkieHne B mpupoje u OMoIorudeckast poJib HeJUT0JIO3BI.
CpaBHeHuE CBOWCTB KpaxMajla U LEJUIFOJIO3BI.

Jlemoncmpayuu

OO0pa31pl yriIeBOIOB U U3JEIUN U3 HUX.

[TosyueHue caxapara Kajablius U BBIJIEIEHUE CaXapo3bl U3 pacTBOpa caxapara KajibLusl.
B3anMopeicTBre TIIIOKO3bI C YKCHHCEPHUCTOMN KUCIOTOM.

OTtHomieHue pacTBOpoB caxapo3bl U MabTo3bl K Cu(OH)2 npu HarpeBanumu.

O3HakomiIeHHE ¢ PU3NUECKUMU CBOMCTBAMHU Kpaxmalla U LeJITH0I03bI.

HalyxaHnue 11emui0103b1 1 Kpaxmaiia B BOJIE.

[TosryueHnue TpUHUTpPATA LEIIIOI03BI.

Kosnexuus BOJIOKOH.

Jlabopamophvie onvimol

O3zHakomIieHHE ¢ PU3NUIECKUMH CBOMCTBAMU TIIFOKO3BI (aNTEUHas! yIIaKOBKa, TAOJIETKH).
KucnoTHBINM ruaposns3 caxapo3sbl.

3HaKOMCTBO C 00pa3amMu MoJMCcaxapuiIoB.

OOHapyXeHue Kpaxmaja C IIOMOIIbI0 KaueCTBEHHOM peakuuu B Mexae, xjiebe, Horypre,
MaprapuHe, MaKapOHHBIX U3JIENHSIX, KpyHax.

Ipaxmuueckue 3anamus

Peakuus «cepeOpsiHOTO 3epkana» IIIOKO3bl. B3aumoaeiicTBue INIIOKO3bl C TUAPOKCUAOM MEIu
(IT) mpu pa3nuYHBIX TeMIepaTypax.

JelicTBe aMMHaYHOT'O PACTBOPA OKCHJIa cepedpa Ha caxaposy.

OOHapy:xeHue J1akTo3bl B MoJIoKe. [leiicTBue ioaa Ha Kpaxmadl.

3.11. AMMHBI, AMMHOKHCJIOTBI, 0€JIKHU

Knaccugpukanus u usomepus amuuoB. Ilonstue o0 amunax. IlepBuuHbIE, BTOpUYHBIE U
TpeTuuHble aMuHbl. Knaccudukanus amMHHOB IO THUIIY YIJI€BOJOPOAHOIO pajuKaia M YUCITY
aMMHOTpynn B  Mousekyne. ['omonoruueckue psapl MpeienbHbIX — adu(aTHYecKux |
apoMaTHYECKUX aMHUHOB, U30MEPUSI U HOMEHKIIATypa.

XVMMHYECKHE CBOMCTBA aMMHOB. AMUHBI KaK OPraHMYECKHE OCHOBAaHHUS, HUX CpPaBHEHHE C
aMMHAaKOM M JApPYTMMH HEOPraHM4eCKMMM OCHOBaHHUSAMH. CpaBHEHHE XHMHUYECKHX CBOMICTB
ann(paTUUECKUX U apoMaTH4ecKux aMuHOB. OOpa3oBaHue aMUI0B. AHUIIMHOBBIE

kpacutenu. lloHaTne o cuHTeTHMUecKMX BoOJIOKHaX. [lonmMaMuael W THOIMAMHUAHBIE CHHTE-
TUYECKUE BOJIOKHA.

[Tpumenenue u nonydyenue aMuHoB. [lonydenue amunoB. Pabotst H.H.3ununa.

AmuHokucHOTHL. [loHSATHE 00 aMHMHOKHCIOTaX, MX KJacCH(UKalus U CTPOEHHE.
OnTuueckass u30Mepusi 0O-aMMHOKHUCIOT. HoMeHkiatypa aMUHOKHUCIOT. JIBOMCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT U €€ PUYMHBI. BUIOISpHBIE HOHBI.

Peakuuu kongencauuu. IlentuaHas cBsi3b. CHHTETHYECKHE BOJIOKHA: KalpOH, HHAHT.
Knaccugukanus BonokoH. IlonyueHne aMHUHOKHMCIOT, MX HpPUMEHEHHE M OuoJorHyYecKas
byHKIHS.

benku. benku kak npuponHele nonumepsl. IlepBuuHas, BTOpUYHAs, TpPETUYHas U
YeTBepTUYHAsl CTPYKTyphl OenkoB. DuOpwuisipHble U TI00yIspHbIe Oenku. XUMHUYECKHe
CBO¥icTBa OJIKOB: TOpPEHUE, IeHATypalHs, THIPOJIN3, KaUeCTBEHHbIE (I[BETHbIC) PEAKLIUH.
buonornueckue Qynkuuu OenkoB, MX 3HaueHue. benku kak kommoHeHT nuu. [Ipobiema
0EITIKOBOT0 TOJIOIAaHUS U ITyTH €€ PELICHHUS.

Jlemoncmpayuu

®uznyeckue CBOWCTBa METHIIAMUHA: arPEraTHOE COCTOSIHUE, 1IBET, 3allaX, OTHOLLIEHUE
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K Boze. ['opeHue MeTuinamuHa.

BzauMozaeiicTBHe aHWINHA ¥ METHIJIAMUAHA C BOJOU U KUCJIOTaMHU.

OkpalMBaHue TKaHed aHUIMHOBBIMHU KPaCUTEISIMHU.

O6napyxeHre QyHKIIMOHATIBHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.

Helitpanuzanus menoun aMHHOKHUCIIOTOM.

Helitpanu3zanus KUCI0Tbl aMUHOKHCIOTOM.

PactBOpeHue u ocaxaeHne 6EIKOB.

Jlabopamophvie onvimol

H3roroBneHue mapoCTePKHEBBIX M 00bEMHBIX MOJIECICH H30MEPHBIX AMHHOB.

PacTBopenue 06eIKoB B BOJIE U MX KOATYJISLIHS.

Ob6Hnapyxenue Oenka B KypuHOM SIHIE U MOJIOKE.

Ilpakmuueckue 3anamusi

OO6pa3oBanue coneil aHunuHa. bpomupoBaHue aHWINHA.

OO6pa3oBanue coseii riuuHa. [loydeHnre MeTHON COJIM TIIHITMHA.

JHenarypanus Oenka. L{BeTHBIE peakiiuu OEITKOB.

3.12. A3oTcoaep:kaiiye rerepoluKJINYecKue CoeTuHEeHHsI.

HyknenHoBble KUCTOTBI

HykneunoBble kucinorel. HykiaeMHOBbIE KHCIOTBI KakK MpUpoaHble mnonumepsl. Hy-
KJIEOTHIbI, UX cTpoeHue, npumepbl. AT® u AP, ux B3auMONpEBpAlIEHUE U POJIb 3TOTO
npouecca B npupoze. [lonstue ITHK u PHK. Crpoenne JIHK, ee nepBuuHas u BTOpUYHAs
ctpykrypa. Pa6oter ®@.Kpuka u [I.Yorcona. KomriemMmeHTapHOCTh a30TUCTHIX OCHOBAHUM.
Permukarnus JIHK. Oco6ennoctu crpoenuss PHK. Tunst PHK u ux 6uonornueckue pyHkumm.
[TonsiTue o TpouuHoMm koje (kogoHe). buocuHTes Oenka B KMBOW KieTke. ['eHHas
WHXXeHepus U OnoTexHonorus. TpaHcreHHsle popMbl pacTeHU U JKUBOTHBIX.

Jlemoncmpayuu

Mopaenu MOeKyJ1 Ba)KHEUILINX T€TEPOLIMKIIOB.

Komekuus reTepouuKImieckux CoeAMHEHUH.

[elicTBUe pacTBOpa MUPUIMHA HA UHIUKATOP.

B3anmopeicTere nupuauHa ¢ COISAHON KACIOTOM.

Mopens wmonekynsl JIHK, nemoHcTpauuss mnpuHUMIIZ KOMIUIEMEHTAPHOCTH —a30THCTBIX
OCHOBaHUM.

OO0pa3ibl TPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM paCTEHUH U KUBOTHBIX.

JlexapcTBa 1 nipenapartsbl, U3rOTOBJICHHBIE METOIaMU T€HHOW WHKEHEPUH U OMOTEXHOJIOTHH.
Jlabopamopmuwiii onvim

N3roroBneHne 00bEMHBIX U MIAPOCTEPKHEBBIX MOJIENIEH a30TUCTHIX TETEPOIIUKIIOB.

3.13. buoJjiorn4yeckn akTHBHLIE COeHHEHUS

®epmenTrl. [lonstTne o ¢QepmeHTax Kak O OHOJIOTMYECKMX KaTajln3aropax OesKoBOM
npupoabl. OCOOEHHOCTH CTPOCHUSI M CBOWCTB B CpPaBHEHHUH C HEOPraHUYECKHUMH KaTallu-
3aTopamu. Knaccudukamus ¢epmeHToB. OCOOEHHOCTH CTPOCHUS U CBOMCTB (DEPMEHTOB:
CEJIEKTUBHOCTH U 3 (PEeKTUBHOCTH. 3aBUCIMOCTh aKTUBHOCTH (PEPMEHTOB OT TemIiiepatypsl u pH
cpenbl. 3HaueHue (PepMEeHTOB B OMOJIOTUH U TPUMEHEHUE B TPOMBIIIUICHHOCTH.

Buramunbl. Ilonsitue o Burammuax. Mx kmaccudukanus u obo3HaueHume. Hopma mo-
TpeOaeHus: BUTaMUHOB. BopmopactBopumble (Ha mpumepe ButamuHoB C, rpynnsl B u P) u
KUpopacTBopuMble (Ha mpumepe BuTamMuHOB A, D u E). ABUTaMHHO3BI, TUIIEPBUTAMUHO3BI U
TUTIOBUTAMHUHO3bI, X MPOPHUTAKTHKA.

I'opmonsbl. [loHsiITHE O TOpMOHAX KaK OMONOTHYECKH AKTHUBHBIX BEIIECTBAX, BBIMOIHSIONINX
SHAOKPUHHYIO PETYILIIUI0 JKU3HEACATEIPHOCTH OpraHu3MoB. Kraccudukaruss TOpMOHOB:
CTEPOUIbI, MPOU3BOIHBIE AMUHOKHUCIIOT, MOJTUMNENTUIHBIE U OETKOBBIE TOPMOHEI.

OTtnenpHBIC TPEACTABUTEIH: ICTPAINOI, TECTOCTEPOH, MHCYJIUH, aApCHAIHH.

JlexapctBa. IloHsTHe O JekapcTBaXx Kak XHUMUOTEpamneBTHUYECKUX mpenapartax. KpaTkue
HUCTOPUYECKHE CBEJACHUS O BO3HMKHOBEHWW W Pa3BUTHH XHUMHOTEpanuu. [ pynmel JIeKapCTB:
cynbhaMuapl  (CTPENTONHI), AaHTHUOMOTUKH (MEHUIWUIMH), AaHTUIUPETUKH (ACIUPHH),
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aHaJIbreTHK (aHaIbIMH). MexaHu3M JEeHWCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX IIPENaparos,
CTPOEHHE MOJIEKYJI, IPOTHO3UPOBAHNUE CBOKCTB HA OCHOBE aHAIN3a XUMUYECKOTO CTPOCHHSI.
AHTUOMOTHKH, WX KIAcCU(PUKALUSA 1O CTPOSHUIO, TUIy M CHEKTPY AeicTBHUs. besomacHbie
CrocoObl MPUMEHEHUS, JICKAPCTBEHHBIE (JOPMEI.

Jlemoncmpayuu

CpaBHenue ckopoctu paznoxenuss H202 mon neiictBuem ¢epmeHta kaTajiasbl U HEOp-
rannyecknx katanuzatopon: KI, FeCls, MnOz.

OO6pa3ibl BUTAMUHHBIX [IPENapaToB.

[TonuBUTAMUHBI.

Wnmoctpanuu Gororpaduil >kUBOTHBIX ¢ pa3IMYHBIMU (POPMaMU aBUTAMHUHO30B.

[Tnakar ¢ n306pakeHueM CTPYKTYPHBIX (POPMYI SCTPAANOIIA, TECTOCTEPOHA, aIpeHAINHA.
B3aumopeiicTBue aapenanuna ¢ pactsopom FeClas.

Benkoas nmpupoja nHCYIMHA (IIBETHAS peakius Ha OCIIKN).

[TnakaTsl uau KoxorpamMmsl ¢ opMylaMu amuaa Cyiab()aHUIOBON KUCIOTHI, TUTHIPO(OIHEBOM
U JIOXKHOH JUruapodoIneBoil KUCIIOT, OCH3WINEHUIWUIMHA, TEeTPalMKINHA, [eQoTaKkcuma,
acnupuHa.

Jlabopamopnvie onvimol

HcnpiTanue pacTBOPUMOCTH aJpEHAIIMHA B BOJIE U COJITHOW KHUCIIOTE.

OOHapy)keHre acliupruHa B TOTOBOM JIEKAPCTBEHHOMU (hopMme.

Ilpakmuueckue 3anamus

OOHapyxeHne BUTaMHHa A B TOACONHEYHOM Macie. OOHapyxenue ButamuHa C B S0JI0YHOM
coke. OnpeneneHue BuTaMuHa D B pbIObeM KUPE UM KyPUHOM KEJITKE.

JelictBue aMmWiIO3bl CIIOHBI Ha Kpaxman. JlelicTBue pAernaporeHasbl Ha METHJIECHOBBIN
cuHui. /leficTBre KaTajia3bl Ha NEPOKCHUJ] BOJIOPOA.

AHanu3 JIEKapCTBEHHBIX IPENaparoB, IPOU3BOJIHBIX CAJULUIOBOM KHUCIOTHL. AHaIu3
JIEKapCTBEHHBIX MPENapaToB, IPOU3BOIHBIX M-aMHHO(DEHOIA.

6. MIPUMEPHBIE TEMbI COOBIIEHU (IOKJAIOB)

buorexHosorus u reHHast uHKeHepus — texHonoruu XXI Beka.

HanorexHonorust kak NPUOPUTETHOE HAIpaBICHUE pPa3BUTHS HAYKH M TPOU3BOJICTBA B
Poccuiickoit denepanuu.

CoBpeMeHHbIE METObI 00€33apaKuBaHuUs BOJIBI.

ANI0TpONMs METAIIOB.

Kuznb u gestensHOCTh JI.M.Menaeneena.

«[lepuonnyeckomy 3akoHy Oyayliee He TPO3UT pa3pyLICHUEM. ..

Cunres 114-ro anemenTa — TpuyM( pOCCUNCKUX PUIUKOB-SIEPLUINKOB.

N3oTonsl Bonopoaa.

Hcnonp3oBanne pagroakTUBHBIX H30TOMOB B TEXHUYECKUX TEIISIX.

PeHTreHoBCKOE M3IIy4eHHE U €r0 UCII0JIb30BAaHUE B TEXHUKE U MEUIIMHE.

[11a3ma — yeTBepTOE COCTOSIHUE BEILIECTBA.

AMop(dHbIe BeliecTBa B MPUPOJIe, TEXHUKE, OBITY.

OxpaHa oKpyXarolien cpebl 0T XMMHUYECKOT0 3arpsi3HeHus. KonnuecTBeHHbIE XapaKTepUCTUKU
3arps3HEHUs] OKPYKaIOIIEeH Cpebl.

[Ipumenenue TBep0TO U Ta3000pa3Horo okcuaa yriaepoaa (IV).

3amuTa 030HOBOTO HKpaHa OT XUMUUYECKOTO 3arpsi3HEHUSI.

['pyOonucniepcHble CUCTEMBI, WX KJIAacCU(PUKALUs M HUCIOJIb30BaHUE B MNPOPECCHOHATHLHOU
JIeATETbHOCTH.

Kocmernueckue remnu.

[IpumMeHeHue cycieH3uil 1 3MYJIbCUN B CTPOUTEILCTBE.

MuHepabl ¥ TOPHBIE TIOPOJIBI KaK OCHOBA JTUTOC(EPHI.

PactBopsI Bokpyr Hac. Tumsl pacTBOpOB.
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Bopa kak peareHT u cpena 111 XMMHUYECKOT0 IIpoLecca.

Kuznb n gestenpHocTh C.AppeHuyca.

Bxnaz oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH IEKTPOIUTHUUECKOMN TUCCOLMALINN.
VYcerpaHeHne KEeCTKOCTH BOAbI HA TPOMBIIUIEHHBIX PEANPUATHSIX.

CepHast KHCIIOTa — «XJIeO XMUMHUYECKON POMBIIIITICHHOCTI.

Hcnonp30BaHne MUHEPATbHBIX KUCIOT Ha MPEANPHUATHSIX Pa3IMYHOTO MPOQUIIS.

OKcuipl U CONM KaK CTPOUTENIbHBIE MATEPHAIIBI.

Ucrtopus rumnca.

IToBapeHHas COJIb KAaK XUMUYECKOE CBIPBE.

MHuoronukuii kKapOOHAT KalblMs: B IPUPOJIE, B IPOMBIILJICHHOCTH, B OBITY.

Peakuuu ropenust Ha MPOU3BOACTBE U B OBITY.

BupryanbHO€ MOAEIMPOBAHNE XUMUYECKHUX ITPOLIECCOB.

DNEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.

DJIEKTPOJIN3 PACILUIABOB 3JIEKTPOJIMTOB.

IIpakTHueckoe IIPUMEHEHHE JJIEKTPOJIN3A: paduHHpOBaHueE, raJIbBaHOIUIACTHKA,
rajabBaHOCTETHS.

HcTopus noaydyeHus U IPOU3BOICTBA AIIFOMUHMUSL.

DNEKTPOIUTHUECKOE MOTYYeHHE U papUHUPOBAHUE METH.

JKuzub u aesrenbHOCTh 1. J[9BH.

Ponp MeTannoB B MCTOPUM 4YEIOBEYECKON IMBUIIM3ALIMHU.

Hcropust OTEYECTBEHHOM ~ YE€pPHOM METAJLIIypIrUH.

CoBpeMEHHOE METaTypPIHU€CKOe TPOU3BOJCTBO.

Hcropust 0Te4eCTBEHHOM IBETHOM METaJLUTYprUu.

Poip MeTaioB U CriaBoB B HAYYHO- TEXHUYECKOM MPOTpecce.

Koppo3us MeTaymioB u cnocoObl 3alIUTH OT KOPPO3HUH.

WueptHble uiu 6J1aropoHbIe Ta3bl.

Poxparomue coym — rajaoreHsl.

Hcropus mBeACKON CIIUYKH.

HcTopust BOSHUKHOBEHUS U Pa3BUTHS OpPraHUYECKON XUMUU.

Kusnb u gestenbHocts A.M.byTieposa.

Butanusm u ero kpax.

Posib 0TEUeCTBEHHBIX YUEHBIX B CTAHOBJIICHUU U Pa3BUTUH MUPOBOM OPraHUYECKONH XHUMUHU.
CoBpeMeHHbIE NPECTABICHUS O TEOPUN XUMHUECKOTO CTPOCHHUS.

OKOJIOTUYECKHUE ACIIEKTHI UCIOIb30BaHUS YIIIEBOAOPOJIHOTO ChIPHS.

OKOHOMHUYECKHE  acleKThl  MEXAYHapOAHOIO  COTPYAHMYECTBA IO  HCIOJb30BaHUIO
YTIIEBOJOPOAHOTO CHIPBSI.

Hctopust OTKpBITHS U pPa3pabOTKU Ta30BbIX M HEPTIHBIX MeECTOpoXAeHW B Poccuiickoit
®denepanuu.

XuMHS yTIIEBOIOPOIHOTO CHIPhst U MOs Oymytas mpodeccus.

YTI1€BOAOPOHOE TOIUINBO, €0 BU/Ibl U HA3HAYCHHUE.

CuHTeTH4ecKe KaydyKu: HCTOpUsL, MHOT00Opa3ue U MepCreKTUBHIL.

Pe3nHOTEXHHUYECKOE TPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpeEcCe.
CBapouHO€e MPOU3BOICTBO U POJIb XUMHH YTIIEBOJIOPOJOB B HEM.

Hedptr w ee TpaHcmOpTHpOBKa Kak OCHOBAa B3aUMOBBITOJHOTO  MEXAYHApOJHOTO
COTPYAHHUYECTBA.

27



7. TEMATUYECKOE IINTAHUPOBAHUE

[Tporpammbl 1 1 2 Kypca 1o MOJArOTOBKE KBaTU(HUIMPOBAHHBIX pabounx mpodeccun 19.01.04
[Texapp 3aBepmraroTcsi mpoBeneHueM TudPepeHIMPOHHBIM 3a4eTOM. MakcuMalbHas ydeOHast
Harpyska — 279 gacoB. Ayauropusie 3anatus — 191 gac: 1 kypc — 39 yacos, 2 kypc — 152 yaca.
Breaynutopnas camocTositenbHas pabora — 68 gacos: 1 kypc — 18 vacos, 2 kypc - 50 yacos (B

TOoM uucie 10 yacoB Ha UHAUBUIYAJIbHBIN IIPOEKT).
B nporpamme npeaycMoTpeHo npoBefieHre 35 NpakTHUeCKuX padorT.

Temarnueckuii miian ais 1 kypca

KosnnuyectBo
Buj yueOHoi1 padoThI 4acoB
AynutopHble 3aHaTHs. Colep:kaHue 00y4eHUs IIpodeccun
Cc1io
Beenenue. 1
Pazgen 1 Oo0masg xuMus 38
Tema 1.1 Xumus — HayKa o BeniecTBax 6
Tewma 1.2 |Ctpoenue atoma
Tema 1.3 [[lepuoamueckuii 3axoH u [leproanyeckas cucteMa XUMHYECKHX
hnemenToB JI.M. Menneneena 15
Tewma 1.4 |CTpoeHue BemecTa 4
Tema 1.5 [[Tomumepsl 3
Tema 1.6 |JlucnepcHble cUCTEMBI 2
Tema 1.7 [Xumuueckue peakuuu 9
Tema 1.8 [PacTBOpEI 6
Tema 1.9 |OxucnuTenbHO-BOCCTAHOBUTENbHbBIE PEAKIIMU. DIEKTPOXUMHUECKHE 10
[IPOLIECCHI
Hroro 39
BHeaya1uTopHas caMocTOsITe/IbHAsA padoTa
Pabota ¢ yueOHoIt muTepaTypoil, mpopadoTKa KOHCIIEKTOB, pEIICHUE 18
yIpakHEHUH U 3314, MOJArOTOBKA BBICTYIICHUH MO 3aJaHHBIM TeMaM, J0KJIa0B
C MCIOJIb30BaHHEM MH(OPMAITMOHHBIX TEXHOJIOTHUH H .
Bcero 57
TemaTn4yeckuii njiad s 2 Kypca
Buj yueOHoii padoThl KoimuecTBo
4acoB
AynurtopHble 3ansatus. Coaepxanue o0y4eHHs IIpodeccun
C1io
Pazgen 2 Heoprannueckasi xummst 60
Tema 2.1 [Kimaccuduxkarmst Beniects. [IpocTrie BemecTBa 10
Tema 2.2 (OCHOBHBIE KJIACCHl HEOPTaHMYECKUX U OPTaHMYECKUX COEAMHEHHH 14
Tema 2.3 [Xumus J1eMEHTOB 28
Tema 2.4 Xumus B »xH3HH 00IIECTBA 8
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Pazgen 3 Oprannyeckasi XuMus 92
Tema 3.1 [[Ipeamer opraHndeckoil XUMHH. Teopusi CTpOEHHS OpraHMYECKUX 6
COECTHEHNN
Tema 3.2 [IpenenbHbIe YTIEBOJOPOIBI 14
Tewma 3.3 [DTHICHOBBIC U JUECHOBBIC YTIIEBOIOPOIBI 10
Tema 3.4 |AnieTUICHOBBIE YTIIEBOIOPO/IBI 5)
Tema 3.5 |[ApoMaTHYECKUE YTIIEBOIOPOIbI 6
Tema 3.6 [IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB 3)
Tema 3.7 ['uapoKCuIbHBIE COSAMHEHUS 6
Tema 3.8 |Anpaerunsl 1 KETOHBI 5
Tema 3.9 [KapGoHOBBIE KUCIIOTHI U MX TPOU3BOTHBIC 10
Tema 3.10 [YrneBoasl 7
Tema 3.11 |AMUHBI, aMUHOKHCIIOTHI, OCIIKH 5
Tema 3.12 |A3oTcoaepskaiye reTepouKInIecKre coequHenus. Hykinennonsie 5
KHCIIOTHI
Tema 3.13 |bronornyecku akTUBHBIE COETUHEHUS 5
Hmozoeaa ammecmayus ¢ hopme ougpgpepenyuposannozo 3auema 3
Hroro 152
BHeaynuTopHasi camocTosiTe/ibHasi padoTa 50
PaboTa ¢ yueOHoii TuTEepaTypoii, MpopaboTKa KOHCIIEKTOB, PEIICHUE 40
YVIIpa)XXHEHHUH U 3a/1a4, MOATOTOBKA BBHICTYIUJICHHI 110 33JaHHBIM TeMaM, JOKJIaJI0B
C MCIIOJIh30BAaHNEM HH(DOPMAIIMOHHBIX TEXHOJIOTUN U JIP.
HauBuAyaIbHBIN TPOCKT 10
Koncyabranumn 20
Bcero 222
Bcero 3a 1 u 2 kypc 279

8. TEMATUYECKHWM IUVIAH BHEAYIUTOPHOM PABOTBI

s 1 kypea
Ne HanmenoBanue pas3zaennos u tTeMm Kon-Bo | Konuuec | Buasl BHEayauTOpHOU
ayJIuTo | TBO paboTHI
PHBIX 4acoB
4acoB | BHeayaH
TOPHOU
paloThI B
qacax
Paznen O0mas xumus 38 18
1
Tema | XuMmus — Hayka O BelecTBax 3 3 [ToaroroBka cooOIICHUS
1.1 Ha WHIWBUYaTbHYIO
Temy (o 6uorpaduu
U3BECTHBIX YUCHbIX-
XUMHKOB)
Tema | Crpoenue aToma 3
1.2
Tema | Ilepuonnueckuii 3aKOH U PacuerHo-Tpaduueckas
1.3 [Tepuoandeckas cucrtema 5 8 pabota Nel
XUMHUYECKHX d1eMeHToB [[.1. «OJIEKTPOHHBIE
MenneneeBa KOH(UTYypaI aTOMOB
XUMHUYECKHX 2JIEMEHTOB)
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Tema | Crpoenue BeriecTBa 4
1.4
Tema | [Tomumepsr 3
1.5
Tema | JlucnepcHble CUCTEMBI 2
1.6
Tema | Xumuueckue peakuuu 6 3 Pemenue nenouex
1.7 XUMHUYECKHUX
MIPEBPAILLICHUI
Tema | PacTBOpHI 6
1.8
Tema | OKUCIUTENLHO- 6 4 IMonroroska nokiaza Ha
1.9 BOCCTAHOBUTEJIHHBIC PEAKIIHH. WHAUBUIYAIBHYIO TEMY (O
DIEKTPOXUMHUYECKHE MTPOLECCHI XUMHYECKOM JIEMEHTE
WJIM XUMHYECKON
peaKInm)
Hroro 39 18
TemaTnuyeckuii NJIaH BHEAYIMTOPHOI padoThl 1J14 2 Kypca
Pasznea Heopranuyeckasi Xumust 60 17
2
Tema | Knaccudukanus BemecTs. 10 2 IToaroroska cooOuieHus
2.1 [TpocTeie BemecTBa Ha WHIUBUYaTbHYIO
TemMy (0 MPOCTOM
BEIIIECTBE)
Tema | OCHOBHBIE KIIACCHI 14 4 Pewenue 3amay us
2.2 HEOPraHUYECKUX U OPraHUYECKUX 3a/la4yHHKa
COEeIMHEHUN
Tema | XuMus sJeMEHTOB 28 4 [ToaroroBka noknana Ha
2.3 WH/MBUYAJIbHYIO TeMY (0
XUMHUYECKOM DJIEMEHTE)
Tema | Xumus B KU3HH 00II[ECTBA 8 7 IToxaroroBka cooOLeHus
2.4 Ha UHJIMBUYaJIbHYIO
TeMy (O pOJIu XUMUU B
MUIIEBOM ITPOU3BOJICTBE)
[ToaroroBka pedepara Ha
UHAUBUAYAIBHYIO TEMY (O
3HAYEHUHU XUMUU B )KU3HU
oO1ecTra)
Pasznen Oprannyeckasi XumMus 92 33
3
Tema | IIpenmer opraHnYeCKON XUMUU. 6 1 Pemenne 3amaq u3
3.1 Teopust CTpOCHUS OpPTraHUYECKHUX 3a/lagyHHIKa
COeTUHEHNN
Tema | IIpenenbHble yrieBoa0pPOIbI 14 4 PacuetrHo-rpaduueckas
3.2 pabota Ne2 «30mepbl
QIKAHOB)
Tema | DTHIIEHOBBIE U JUEHOBBIE 10 3 Pemenue 1iernoyex
3.3 YTJIEBOJOPOIBI XUMHUYECKHUX
MIPEBPALLCHUI
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Tema | AueTHIEHOBBIE YIIEBOIOPOIbI 3)
3.4
Tema | ApoMaTuueckue yriieBO10POIbI 6 3 Pemenue 3amay us
3.5 3a/JaYHHKa
Tema | [IpuposiHbIE HCTOYHUKHU 5 3 Pemenue nenouek
3.6 YIIIEBOIOPOIOB XUMHYECKHUX
MIPEBPAILICHUI
Tema | ['mapokcuiIbHBIE COCTMHEHUS 6 3 [MonroroBka noknaaa Ha
3.7 WHIUBHUIYAIbHYIO TeMYy (0
XUMHYECKOM COCTaBe
MUIIEBBIX MPOJTYKTOB)
Tema | Anbaeruabl U KETOHBI 5} 3 Pemenue nenouex
3.8 XUMHUYECKHUX
MPEBPALLCHUI
Tema | KapOoHOBBIC KHCIOTBI U UX 10 3 CocraBneHue KpoccBopia
3.9 MIPOU3BOJTHBIC
Tema | YrueBousl 7
3.10
Tema | AMHMHBI, aMHHOKHCJIOTEI, OEIKH 5
3.11
Tema | Asorcomepkaniue 5 10 NunuBuayanbHbINA TPOEKT
3.12 TFeTEPOLUKIMYECKUE COCTUHCHHUS.
HyxkiemHOBBIC KHCIIOTHI
Tema | buosorndecku akTUBHBIE 5
3.13 | coenuHeHus
UTOoro 191 68

9. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JESTEJIbHOCTHU

Copepxannie 00y4ueHus

XapaKkTepuCcTUKa OCHOBHBIX BHJIOB JICSITEIBHOCTH CTYICHTOB
(Ha ypoBHE y4EOHBIX JEHCTBUI)

Baxxneiinme
HOHSTHUA

XUMHUYCCKUC

YMeHue aBaTh ONPENEIICHUE U ONEPUPOBATH CIEAYIOLIUMU
XUMHUYECKUMH MOHSATHUSIMH: BENIECTBO, XUMHUYECKHH 3JIEMEHT,
aToM, MOJIEKYJIa, OTHOCUTEIBHbIE aTOMHAsl U MOJEKYJIIpHAs
MAacChl, HWOH, aJUIOTPOIHUS, HW30TOIbI, XWMHYECKAS CBS3b,
AIEKTPOOTPULATEIBHOCTD, BaJICHTHOCTb, CTEIICHD
OKHCJIEHUs, MOJb, MOJISIpHAasT Macca, MOJSPHBIA 00BeM

F33006pa3HHX BCIICCTB, BCHICCTBA MOJICKYIISIDHOTO U
HEMOJICKYJIAPHOTO CTPOCHUA, PpacCTBOPLI, OJJICKTPOJIUT U
HEJJICKTPOJINT, QJICKTPOJIUTHYICCKAA JAucconuanus,
OKHCIINTCIIb n BOCCTAaHOBHTCIIb, OKHCJICHUEC u

BOCCTaHOBJICHHE, TEMIOBOH >(PQeKT peakiuu, CKOpOCTb
XUMHUYECKON peakllMy, KaTallu3, XMMHUYECKOE PaBHOBECHE,
YIJIEPOJHBIN CKeneT, (QYHKIMOHAJIbHAS TpyNNa, U30MepHs,
TOMOJIOTHSI
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OCHOBHBIE 3aKOHBI XUMHUHU

dopMyIHpPOBAHUE 3aKOHOB COXPAHEHHSI MacChl BELIECTB U
MOCTOSIHCTBA COCTaBa BEILECTB. YCTAaHOBKAa MPHUYHUHHO-
CJIEICTBEHHOM CBSI3U MEXAY COJIEp)KaHUEM 3THX 3aKOHOB U
HaIMCaHUEeM XMMHUYECKUX (POpMyN U ypaBHEHMIA. Y CTaHOBKa
HBOJIFOLIMOHHONW CYIIHOCTH MEHJEJIEEBCKOM U COBPEMEHHOM
dbopMyIupOBOK nepuoaudeckoro 3akona J[. M. Menaeneena.
OObsicHeHUE buznIecKoro CMBICTIA CUMBOJIUKHT
MEePUOANYECKON TaOMuIbl XUMUYeckux daemeHtoB . U.
MenneneeBa (HOMEPOB 3JEMEHTA, NEPUOAA, TIPYMIbI) U
YCTaHOBKA  TNPUYMHHO-CIIEJICTBEHHOW  CBS3UM  MEXIY
CTPOCHHMEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHUSI CBOMCTB
AJIIEMEHTOB M OOpa30BaHHBIX MMHU BEIIECTB B IEpPHOJAX U
rpymnmax. XapakTepUCTUKa 3JIEMEHTOB MaJbIX M OOJIBIINX
MEepUOJIOB 0 UX MoJokeHuto B [lepuoanmyeckoi cucreme /.
N. Menaeneena.

OCHOBHBIE TEOPUH XUMHUU

YcraHOBKa 3aBUCUMOCTH CBOWCTB XMMHYECKHMX BELIECTB OT
CTPOEHHUS aTOMOB 00Pa3yIOLINX UX XUMUYECKUX JIEMEHTOB.
XapakTepuCTHKa BAXKHEHIIMX TUIIOB XMMHYECKHUX CBSI3€H U
OTHOCUTEJIBHOCTH 9TOU TUIIOJIOTUHU. OOmbsicHeHne
3aBUCUMOCTH CBOMCTB BEILIECTB OT HUX COCTAaBa U CTPOCHUS
KPUCTAJLIMYECKUX penieToK. DopMynMpoBKa OCHOBHBIX
IIOJIOKEHUN TEOPUU JJIEKTPOJUTUYECKON JUCCOLUMALUHA U
XapaKTepUCTHKA B CBETE€ ATOW TEOPUM CBOWCTB OCHOBHBIX
KJIACCOB HEOPraHU4eCcKux coequHeHud. dopmyinpoBka
OCHOBHBIX IIOJIO)KEHHH TEOPUU XHMHUYECKOTO CTPOEHUs
OPraHWYECKHUX COCAVHEHUHN U XapaKTEPHUCTHKA B CBETE 3TOM
TEOpPUU  CBOWCTB  OCHOBHBIX  KJIACCOB  OPraHUYECKHX
COCIMHEHU.

Baxxueiiniue BellecTBa
MaTepUalIbl

n

XapakTepucTUKa cOCTaBa, CTPOEHUS, CBOWCTB, MOJIyYE€HUS U
npuMeHeHus BakHeimux wmeramwioB (IA um II A rpymnm,
AIIOMUHUS, JKeJe3a.

XapakTepHUCTUKa COCTaBa, CTPOEHUS, CBOWCTB, MOJIyYE€HUS U
npuMeHeHus BaxkHeilmux HemeramuioB (VIII A, VIIA, VIA
IpyIm, a Takxke azoTa u ¢ocdopa, yriepoga MU KpeMHHS,
BOJIOPOJIa) U UX COEIMHEHUH.

XapakTepHUCTUKA COCTaBa, CTPOEHUs, CBOWCTB, MOJIYYEHUS U
NPUMEHEHHUS Ba)KHEHUIINX KJIACCOB YIJIEBOJAOPOIOB (AJIKAHOB,
[IUKJIOAJIKAHOB, AJIKEHOB, aJKMHOB, apeHOB) U MX Haubosee
3HAYUMBIX B HapOJHOXO035HCTBEHHOM IUIaHe
IIPEICTaBUTENIEH.

AHajoruyHas XapakTepUCTUKa BaXHEUIINX Mpe/ICTaBUTeNIen
JPYTHX KJIaCCOB OPraHMYECKUX COECOUHEHMI: MeTaHoja u
ATaHOJ]a, CIOXKHBIX A(QUPOB, JKHUPOB, MbLI, albJETHI0B
(popmanbrernoB u

areTraigbJernia), KeTOHOB (aleToHa), KapOOHOBBIX KHCJIOT
(YKCYCHOM KHCTIOTHI), MOHOCAXapUA0B (TIIOKO3bI),
JMcaxapuioB (caxapo3bl), TMOJUCAXapuJioB (Kpaxmajia u
LEJITIOJIO3bI), AQHWINHA, aMUHOKHCIIOT, 0enKoB,
UCKYCCTBEHHBIX M CHHTETUYECKHMX BOJIOKOH, Kay4dyKoOB,
I1acTMacc.
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XUMHUYECKUH SI3BbIK U CUMBOJIMKA

Hcnonb3oBanne B y4eOHOM W mpodecCHOHATBHOU
JIEATEIIbHOCTH XUMUYECKUX TEPMUHOB | CUMBOJIUKH.
Ha3anue wu3y4yeHHBIX BEWIECTB [0 TPUBHAIBHOM WU
MEXKIYHApOAHON HOMEHKJIATypEe U OTPAXKEHHE COCTaBa ITUX
COCJIMHEHUH C MOMOIIBI0 XUMHUECKUX (POPMYIL.

OTpakeHre XUMHYECKUX MPOILIECCOB C TOMOIILI0 YPABHECHHI
XUMHUYECKUX PEAKIIUM.

XuMmudeckue p€akuuu

OOvbscHenue CYILIIHOCTHU XUMHUYECKHUX MIPOLIECCOB.
Knaccupukanuss XUMHYECKMX pEaKIMA 10 pPa3sTUYHBIM
INpU3HaKaM: YHUCIy M COCTaBy IPOJIYKTOB M PEarcHTOB,
TerioBoMy  3¢ddexry, HampaBieHuto, ¢dasze, HATUIUIO
KaTajan3aTopa, MU3MEHEHHUIO CTETIeHEeNH OKHCIEHUS DJIEMEHTOB,
00pa3yrommx BeIlecTBa.

YcTaHOBKa MPU3HAKOB OOIIETO U PA3IMYHOIO B TUIIOJIOTUU
peaKuuii 111 HEOPraHMYECKOM U OPraHUYECKON XUMUU.
Knaccudukanus BemecTs U MPOIECCOB C TOYKU 3pEHUs
OKHUCJIeHHUS-BOCcCTaHOBNeHUs.  CocTaBiieHWe  ypaBHEHUU
peaxkiuii ¢ MIOMOIIBI0 METO/1a JIEKTPOHHOI0 OajaHca.
OO0bsicCHEHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakinu U
MOJIO)KEHUS XMMHMUYECKOTO paBHOBECUS OT pa3IMYHBIX
(hakTOpOoB.

XUMHYECKUN SKCTIEPUMEHT

BreinmosiHeHHe XMMHUYECKOIO OKCIICPUMCHTA B  IIOJIHOM
COOTBCTCTBUH C ITpaBHUJIaMH 0e301IaCHOCTH.

Ha6J'IIOI[eHI/Ie, q)HKcaI_II/IH u OIMKUCaHHuC PE3YyJIbTAaTOB
IMPOBCACHHOI'O SKCIICPUMCHTA.

Xumudeckass H”HQopMaIus

[IpoBeneHue  CaMOCTOSATEIBHOTO  IOUCKA  XUMHUYECKOU
UHGOpPMALlUU C HCIHOJb30BAHHUEM pA3IMUYHBIX HCTOYHHUKOB
(Hay4HO-IONYJISIPHBIX ~ U3JaHUM, KOMIIBIOTEpHBIX  0a3
JTAaHHBIX, pecypcoB MHTepHeTa).

Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTUH A1 00paboTKU
U Teperayd XMMUYeCKoH MH(POpPMAaLluU U ee NpeACTaBICHUs
B Pa3IMYHBIX opMax.

Pacyerst 1o  XuUMHYECKUM
¢dbopmynaM U ypaBHEHUSIM

VcraHOBKa  3aBUCHMOCTH  MEXJAY  KAa4eCTBEHHOM W
KOJINYECTBEHHONH CTOPOHAMH XHUMHYECKHMX OOBEKTOB U
IIPOLIECCOB.
Pemenue pacueTHbIX 3a7ay MO XUMHYECKUM (opMmyiaam u
YPAaBHEHUSM.

ITpodunsuoe U
npodeccuoHalIbHO ~ 3HAYUMOE
coziepKaHue

OObsiICHEHHEe XUMHUYECKHX SIBICHUH, MPOUCXOISAIINUX B
npupoge, ObITYy W Ha TpousBoAcTBe. OrmpezaeneHue
BO3MOKHOCTEH MPOTEKaHUsI XUMUYECKHUX IMPEBpAIICHUI B
paznuyHbIX ycioBusax. CoOnrofeHue MpaBUil SKOJOTUYECKH
IPaMOTHOTO MTOBEJEHUS B OKPYKAIOIIEH cpene.

OlnieHKa BIUSHHUS XUMUYECKOTO 3arps3HEHUS OKpYXKaromen
Cpezbl Ha OpraHU3M Y€JIOBEKa U JPYTHUE )KUBbIE OPTaHU3MBI.
Coburoienue npaBui 0e30MacHOro 0OpalleHus ¢ TOPIOYNMU
u TOKCHYHBIMU BCIIECTBaMH, 1a60paTOPHBIM
obopynmoBanueM.  [logroroBka  pacTBOpOB  3aJaHHOU
KOHIIEHTPAIIUU B OBITY ¥ Ha MMPOU3BOJICTBE.

Kputnueckas OIICHKA JIOCTOBEPHOCTH XHUMHYISCKOM
nH(pOpMaIIMH, TOCTYMAONIEH U3 Pa3HBIX HCTOUHUKOB.
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10. YYEBHO - METOJIUYECKOE U MATEPHUAJIBHO - TEXHUYECKOE

OBECIIEYEHHME ITPOT'PAMM YUEBHOM JJUCHUTLJIMHBI

O6opynoBaHne y4eOHOro KaOMHeTa:

M10CaJI0UHbIE MECTa MO0 KOJIMUYECTBY 00YJaroIIMUXCs;

pabouee MecTo Iperno1aBaTes;

JIEMOHCTPALIMOHHBIN CTOJT;

mKad Uit XUMUYECKOH TTOCY/IbI;

MONKa yHUBEpCalbHasi;

naboparopHas mocyna;

PEaKTHBBI,

MaKeThl CTPOCHHUS aTOMOB;

MepuonuecKas cucteMa XxuMudeckux anemenToB J{.M.Menneneena;
ANEKTPOXUMUYECKUH PsiJl HAPSHKEHUI METaJlIoB;

P 3JEKTPOOTPULIATEIbHOCTH HEMETAILIIOB;

poOUpKH;

MIOIHOCHI 1a00paTOPHEIE;

IITaTUBHI JIJAOOPATOPHBIC;

rOpeiKa;

BBITSDKHOU TIKad;

HarJIsTHBIC TOCOOMs (YUeOHUKH, KAPTOYKH, pa3aTOYHBIA MaTepra).

Texnuueckue cpeacTBa 00y4eHuUs:

MYJIbTUMEIUIHBINA TIPOEKTOP;

MIPOEKIIMOHHBIN YKpaH;

WHTEPAKTUBHAS JOCKA C JIMIIEH3UOHHBIM IMPOTPAMMHBIM 00€CIICUECHUEM;
KOMIBIOTEPHBIE TPOTPaMMBbl (00yYaroImKe U KOHTPOJIUPYIOIIUE).
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