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1. HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma o6mieoOpazoBaTenbHol yueoHou auctunaunabl OY J[.09. Xumus
npeaHa3HayeHa A u3ydeHus Xumuu B [IpuOpexHeHCKOM arpapHoM Kosuiemxke (puaua)
Or'AOY BO «K®Y wum. B.M. Bepnaackoro», peaiu3yronero o00pa3zoBaTeIbHYIO
nporpaMmy cpeaHero oOuiero oOpa3oBaHUs B MpeJenax OCBOCHHS OCHOBHOMU
npodeccuonansHoil 0OpaszoBarenbHoM mnporpammbl  CIIO (OIIOIT CIIO) Ha 06aze
OCHOBHOT'O 00111er0 00pa30BaHMs IPU MOATOTOBKE CIIELIMATIMCTOB CPETHETO 3BEHA.

PaGouas nporpamma pazpaborana Ha ocHoBe TpeboBanuit PI'OC cpegnero odiero
o0pa3oBaHus, MPEABSIBISIEMBIX K CTPYKTYPE, COACPKAHUIO U PE3yJIbTaTaM OCBOEHUS
yueOnoi nqucuumuinabl OY /.09, Xumusi, 1 B COOTBeTCTBUM ¢ PekoMeHmanusmMu mno
OpraHu3alyy MOJYYeHUs! CpeITHEro 00IIero oopa3oBaHus B Mpeesiax OCBOCHUS
o0pa3oBaTeIbHBIX POrPAMM CPEIHEr0 MPodecCHOHAIBHOr0 00pa3oBaHus Ha O6aze
OCHOBHOT'O 00111eTr0 00pa30BaHus C yueToM TpeOoBaHUM (eepabHbIX FOCYJapCTBEHHBIX
o0Opa3oBaTeIbHBIX CTAHAAPTOB U MOJy4aeMOU CIIEHUaTIbHOCTH CPEIHETO
npodeccruoHaibHOro oopa3zoBanus (mucbkMo JlenapraMeHnTa rocyAapCTBEHHON MOJMTUKYU B
chepe nmoaroroBku padbounx kaapos u 1O Munobpuayku Poccun ot 17.03.2015 Ne 06-
259);c yuérom Konnenmuu npemnogaBanus xumuu B Poccutiickoii deneparivu,
yTBEp)KAEHHOM pacrniopsbkeHueM lIpasurenscrBa Poccuiickoit @enepanuu ot 9
anpenst 2016 r. Ne 637-p, [IpumepHoit 0CHOBHOIT 00pa30BaTEIBLHOM MPOrPaMMBI CPETHETO
ob1rero oOpazoBaHusi, 0400peHHON perieHueM peaepabHOro y4eOHO-METOIUYECKOTO
o0beMHEeHUS 110 001IeMy 00pa3oBaHuio (TTpoTokoJ oT 28 utoHs 2016 1. Ne 2/16-3) ;
[Tpuka3za MunuctepcTBa 06pa3zoBanus U Hayku Poccuiickoit @denepanun ot 17 mas 2012
roja Ne 413 «O06 yTBepxaeHUH QeaepaTbHOro rocyAapCTBEHHOT0 00pa30BaTeIbHOTO
CTaHJapTa CpeaHero ooiero oopa3oBanusy» ¢ u3MeHeHusMu ot 29 nekadps 2014 rona, 31
nekadbps 2015 roma, 27 utonst 2017 roga Ne 613 « O BHeceHUH U3MEHEHUM B
denepanbHbIil rocy1apcTBEHHBIN 00pa30BaTENbHBINA CTAHAAPT CPEAHETO OOIIETO
oOpa3oBaHus, YTBEPKIECHHBIN MpukazoM MuHucTepcTBa 00pa30BaHUs U HAyKU
Poccuiickoit @enepannu ot 17 mast 2012 roga Ne 413».

Conepxanue paboueit mporpammbl  yueOHoM  mucturuinabel - OY1.09. Xumus
HAIIPaBJICHO Ha JOCTH>KEHUE CIEAYIOMIUX ITeJIeH:

-popMupoBaHue y OOYyYarONIMXCS YMEHHs OILIEHHWBATh 3HAYMMOCTh XUMHUYECKOTO
3HAHUS JJIs1 KQXKJAO0TO YEJIOBEKa,

-(opmupoBaHue y 00y4arOmUXCs ETOCTHOTO MPECTABICHUS O MUPE U POITU XUMHUHU
B CO3JaHUM COBPEMEHHON €CTeCTBEHHO-HAYYHOW KApTUHBI MHpA; YMEHHUS OOBSCHATH
OOBEKTBI M TMPOIECCH OKPYXKAIOIIEH JACHCTBUTEIBHOCTH: TPHUPOIHON, COIHAIBHOM,
KYJIbTYPHOM, TEXHUYECKOMN CPEJbl, — UCIOIB3Ysl JJIs1 STOTO XUMUYECKUE 3HAHUS;

-pa3BUTHE y OOydYaroUMxcsi yYMEHUM pa3iaudaTh (akThl U OLICHKHU, CpPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BUJETh MX CBA3b C KPUTECPHUSIMH OLEHOK W CBSI3b KPUTEPUEB C
OTIPEJICTICHHOW CHUCTEMOU IIeHHOCTeH, (GopMymupoBaTh M OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

- mpuoOpeTeHrne 00yJarOIIMMHUCS OIbITa PA3HOOOPa3HOU JAEATEIHHOCTH, TIO3HAHUS U
CaMOIO3HAHMS; KJIOYEBBIX HABBIKOB, HMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE IJIA
pPa3IUYHBIX BUJOB JACSATEIbHOCTH (HABBIKOB pEIICHUS MpoOJieM, MPUHATHUS DPEIICHUH,



MOMCKa, aHaiu3a U o0paboTKH MH(OPMAIMU, KOMMYHUKATHUBHBIX HAaBBIKOB, HABBIKOB
U3MEPEHUN, COTPYIHUYECTBA, O€30MacHOr0 OOpalleHusl C BEIIECTBAMHU B MOBCEJHEBHOMN
KU3HN).

B mporpammy BKJIIOYEHO COJAEpKaHUE, HAMNpaBlIeHHOE Ha (QopMuUpOBaHHE Y
oOydJaromuxcs KOMIETEHIINM, HeoOX0AUMBIX i kaduectBeHHOro ocBoeHus OITOIT CITO
Ha 6a3e OCHOBHOTO OO0IIEero 00pa3oBaHus C MOJTYUYEHUEM CpeHEero 00IIero oopa3oBaHus;
IpOrpaMMbl  MOATOTOBKM KBaJM(UIMPOBAHHBIX pabOUYMX, CIyXallUX, HPOrpaMMbl
noArotoBku crnenuanuctoB cpeanero 3seHa (IIIIKPC, TIIICC3). Ilporpamma yueOHOM
muciuuinabl OY J1.09. Xumust siBisieTcst OCHOBOM ISl pa3pabOTKu pabouux MporpaMm, B
KOTOpPhIX  NpodecCHOHANbHBIE  00pa3oBaTelIbHbIE  OpraHU3alMM,  peaJTu3yIolue
oOpa3oBaTeibHy0 MpPOrpaMMy CpeAHero oOmiero oOpa3oBaHHUs B Mpeliesax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTrO 00I1ero 00pa3oBaHusl, YTOUHSIOT COJIEP)KaHUE YU4EOHOTO
MaTepuana, MOCJIEJ0OBaTeIbHOCTh €ro HW3Yy4YeHHs, paclpeiesieHue Y4eOHbIX 4YacoB,
TEMaTUKy pedepaToB, BUABI CaMOCTOSATEIbHBIX PaOOT, YUUTHIBASI CIEHU(PUKY MPOrpaMm
MOJIFOTOBKHU KBATU(PUIIMPOBAHHBIX pad0OUMX, CIYXKAIIUX U CIIEIIUAINCTOB CPEIHETO 3BEHA,
ocBanBaeMoil mpodeccun uau cnenuaibHocTH. [IporpamMmma MOXKET HMCIOIB30BATHCS
IpyruMHu  MpodeCCUOHANBHBIMU 00pa30BaTEeIbHBIMU OpPraHU3aLUsIMH, PEATU3YIOUIUMU
o0Opa3oBaTelbHyI0 MPOTrpaMMy CpEAHEro oO0miero oOpa3oBaHHs B Tpeliesax OCBOCHUS
OIIOII CTIO na 6a3e ocnoBHoro o61iero oopazosanus (ITIIKPC, TIIICC3).



2. OBIIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIIUITIJIAHBI
OY.09. XUMUs
Xumusi — 3TO HayKa O BEIIeCTBaX, X COCTABE U CTPOEHUU, CBOMCTBAX U
MpEeBpaIECHUIX, 3HAUCHUU XUMUYECKUX BEIIECTB, MATEPUAJIOB U MPOIIECCOB B
MPAKTUYECKOM AesTeIbHOCTH YesnoBeka. Comeprkanue o01ieobpa3zoBaTeIbHON yueOHOM
nucrmunabl Xumus B [IpubpeskaeHCcKOM arpapHoM kosutemxke (bunnan) GLAOY
BO «K®VY um. B.W. Bepnanckoro», HanpaBiIeHO HA YCBOCHHE 00yUYaIOIUMHUCS
OCHOBHBIX MOHATHM, 3aKOHOB M TEOPUN XUMHH; OBJIAICHUE YMEHUSIMH HAOIIOaTh
XUMUYECKUE SIBJICHUSI, IPOBOJIUTh XUMHUECKUM SKCIIEPUMEHT, MPOU3BOIUTH PacUeThl Ha
OCHOBE XMMHUYECKUX (OPMYJI BEIIECTB U YpaBHEHUN XUMUUYECKUX peakiuii. B mporecce
U3YUYEHUS XUMHH y 00yUYaroIIMXCsl Pa3BUBAIOTCS TO3HABATEIbHBIC HHTEPECHI U
WHTEJUICKTYyaIbHbIE CTIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEILHOM MPUOOPETEHUS
3HaHUH MO XMMUU B COOTBETCTBUU C BOSHUKAIOITUMHU KU3HEHHBIMH TIPOOJIEMaMH,
BOCITUTHIBAETCSI OEPEIKHOE OTHOIICHUS K PUPOJIE, TOHUMAHUE 37J0pOBOT0 00pa3a KU3HH,
HEO0OXOAMMOCTH TIPEAYNPEIKICHUS IBICHUM, HAHOCSIIIUX BPe]l 3I0POBBIO M OKPYIKArOIIEH
cperne.

OHU 0CBaMBAIOT NMPUEMBI IPAMOTHOTO, O€30MTACHOTO UCTIONb30BAHUS XUMHYECKUX
BEII[ECTB ¥ MAaTEPHUAJIOB, IPUMEHSIEMBIX B OBITY, CEIbCKOM XO35MCTBE M HA TPOU3BOJICTBE.
[Ipu cTpyKTypHpOBaHUU COACPKAHUSA 00111€00pa30BaTEILHOTO yUeOHOTO MpeaMeTa JJis
npodeccroHaIbHBIX 00pa30BaTEIbHBIX OPraHU3allNi, pealu3yoX 00pa30BaTeIbHYIO
nporpaMmy cpennero oomiero oopazosanus B npenenax ocsoerus: OIIOIT CITO na 6a3ze
OCHOBHOTO 00111eT0 00pa30BaHus, YUUTHIBAIACh OOBEKTUBHAS pEaTbHOCTh — HEOOJBIIOH
00BEM 4acoB, OTIYIIEHHBIX HAa U3yYEHUE XUMHUH U CTPEMIICHUE MAaKCUMAJIbHO
COOTBETCTBOBATh UJIEAM pa3BUBarollero ooydeHus. [loaromy TeopeTudeckue BOMPOCH
MaKCHMAaJIbHO CMEIICHBI K Haualy U3y4eHUsl JUCIUIUIHHBI, C TEM YTOOBI MOCIIE YOI
(dakTUYECKUl MaTepual pacCMaTpUBaJCs Ha OCHOBE MU3yUYEHHBIX Teopuil. Peanuzanms
JIEAYKTUBHOTO MOJX0/a K U3YYEHUIO XUMUHU CITIOCOOCTBYET PA3BUTHIO TAKUX JTOTUYECKUX
orepanuii MpIIIJICHUS, KaK aHAIN3 U CUHTE3, 000011IeHNe U KOHKPETU3allKsl, CDABHEHHE U
aHaJIOTHs, CUCTEeMaTH3alus U Kiaccuukanus u ap.

Nzydyenne xumuu B mpodhecCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3aIUIX,
peaTu3yoImuX 00pa30BaTeIbHYIO IPOrpaMMy CPEJHETO 00IIero 00pa3oBaHus B IIpeaesiax
ocBoenus OIIOIT CIIO na 6a3e ocHOBHOTO 00111ero 00pa3oBaHmsl, HMEET CBOU
0COOEHHOCTH B 3aBUCUMOCTH OT MPOoQuiIsi MpodhecCuoHaTBHOTO 00pa3oBaHus. ITO
BBIPAXKACTCS B COIEP’)KaHUU 00YUYEHUSI, KOJTMYECTBE YACOB, BHIICISIEMbIX Ha U3yUCHUE
OTJIEIBHBIX TEM MPOTPAMMBI, TIIyOMHE UX OCBOCHUS 00YUYaIOIIUMHUCS, 00BEME U XapaKTepe
MPAKTUYECKUX 3aHATUM, BUJIaX BHEAYTUTOPHOU CAMOCTOSITEIbHON pabOThl 00yJaromuXCsl.
[Tpu ocBoenuu mpodeccuit CITO u cnennansuocteit CIIO ecTecTBeHHO-HAYYHOTO
npoduiis mpodecCuoHATEHOT0 00pa30BaHMs XUMHUS H3ydaeTcs: Ha 6a30BoMm ypoBHe DI'OC
cpeaHero oomero oopasoanus, npu ocBoeHnu npodeccuiit CIIO u cnenmansaocTeir CI1O
TEXHHYECKOTO Mpod s mpodheccHoHaIbHOTO 00pa30BaHUS XUMUS U3y4daeTcsl OoJee
yrayOIeHHO Kak nmpoduiabHas yueOHas TUCITUTUIHHA.

ITpu ocBoenuu npodeccuit CIIO u cnenuansuoctein CI1O connanbHO-35KOHOMUYECKOTO
npoduis, ciennanbHocte CIIO rymanutapHoro npoduiis paccMaTpuBaeTCs
XUMUYECKUI KOMIIOHEHT €CTECTBEHHO-HAYUYHOI'0 00pa30BaHusl B Mpejenax u3ydeHus



yueOHou aucuuminabl OYJ1.09. Xumus npenmetnoi o0nacti « EcTecTBEHHbIE HAYKU»
®I'OC cpennero obmiero oopa3zoBanus. Crnennduka n3y4yeHUs: XUMHUH NPU OBJIaCHUH
npodeCcCUsiMU 1 CIEIHAITBHOCTSIMU TEXHUYECKOTO PO(IIs OTpakeHa B KaXJ0il Teme
paznena «Coaepxanue yueOHON AUCHUIUIMHBD B pyOpuke «IIpodpunbHbie u
po¢eCCUOHATILHO 3HAYMMBIE DJIEMEHTBI COJIEPKAHUDY. DTOT KOMIIOHEHT peaiu3yeTcs
MIPU UHJIUBUIYaJIbHON CAMOCTOSITENIbHON paboTe oOydaroniuxcs (HarucaHuu pedepaTos,
MOATOTOBKE COOOIIEHUM, 3aII[UTE TPOCKTOB), B MpoIlecce YUeOHOU NeaTeIbHOCTH MO/
PYKOBOJICTBOM IpernojaBaresis (BbIMOJIHEHUN XUMUYECKOT0 SKCIIEPUMEHTA —
7a00paTOPHBIX OMBITOB U MPAKTUUECKUX PAOOT, pElIEHUN MPAKTUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3a7a4 U T.1I.).

B conepxanuu yaeOHON TUCHMIUIMHBI JIJI1 €CTECTBEHHO-HAYYHOTO TTPOQuIIst
npodeccroHaIbHO 3HAUUMbBIM KOMIIOHEHT HE BBIJICNICH, TaK KaK BCE €ro COJICpKAHUE
SIBJISIETCSL MPOGUITBHO- OPUCHTUPOBAHHBIM U HOCUT NMPOGECCUOHAIBHO 3HAYMMBII
XapakTep.

B nporiecce u3yueHus: XUMUU TEOPETUUECKUE CBEACHUS JTOMOIHSIIOTCS
JIEMOHCTpAIUAMHU, JJAOOPATOPHBIMU OMBITAMU U MPAKTUYCCKUMU 3aHSITUSIMH.
3HAYUTENILHOE MECTO OTBOJIUTCS XUMHUYECKOMY dKcriepuMeHTy. OH OTKpBIBAET
BO3MOKHOCTb (POPMHPOBAThH y OOYHAIONTUXCS CTIEIIUATbHbIC TTPEAMETHBIC YMECHUS
paboTaTh C BENIECTBAMHU, BBITIOJIHSITH MIPOCTHIE XUMHUUECKUE OTBITHI, YYUTh O€30IMaCHOMY U
HKOJIOTMYECKH TPaMOTHOMY OOpaIeHHUIO ¢ BEUIECTBAMHU, MaTEpHalaMU U MPOLIECCAMHU B
OBITY M Ha POU3BOJICTBE.

JlJist opranu3anuu BHEAyIUTOPHOU CaMOCTOSITEIbHON paboOThl 00yUaromuxcs,
opnaaeBaromux npodpeccusmu CIIO u cnermansHOCTIMU CI1O TeXHMUECKOTO U
€CTECTBEHHO-HAay4YHOTr0 npoduieit npodheccHoHaIbHOro 00pa3oBaHus, MPeJACTaBICH
IPUMEPHBIIN NepeueHb JOKIA10B, UHIUBUIYAIbHBIX MPOEKTOB. B npoiiecce n3yueHus
XUMHH BaXHO (pOpMUPOBATH MHPOPMALIMOHHYIO KOMIIETEHTHOCTh O0YYarOIINXCS.
[ToaTOMy npu OpraHU3aIi CaMOCTOSATEIBHON paboThl HEOOXOIUMO aKIIEHTUPOBATh
BHUMaHUE 00y4aronuxcs Ha MoucKke HHPOpMaIluu B CpeAcTBaX MaccMmenna, MHTepHeTe,
y4eOHOU U CTIeMaIbHOM JIUTEpaType C COOTBETCTBYIOIINM O(DOPMIICHHEM U
NPEe/ICTaBICHUEM PE3YJIbTATOB.

Nzyuenune obmieodpazoaTenpHoi yaeOHou nuctumuiinabl OYJ1.09. Xumus
3aBepIIacTCs MoABEICHUEM UTOTOB B (popMe nudGepeHITMpPOBaHHOTO 3a4eTa B paMKax
MPOMEKYTOUHOM arTectanuu ooyuatonuxcs B mpouecce ocBoeruss OITOII CIIO ¢
noydeHrueM cpennero oomero odpazoanus (IITIKPC, ITTICC3.)

B pesynbTaTte u3ydeHus XuMuu Ha 0a30BOM ypOBHE 00YYArOIIHIICS TOHKEH:

3HATh:

- BaOXHEUITNE XWMUUYECKHE TOHSTHUS: BEIIECTBO, XUMHUYECKUU DIIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEIIbHBIC aTOMHAsI M MOJICKYJIApHAs MacChl, WOH, aJUIOTPOIHS,
M30TOIbI, XMMHYECKAs CBS3b, DJIEKTPOOTPUILIATEIILHOCTh, BAJIEHTHOCTh, CTEIEHb
OKHUCJICHHS, MOJb, MOJSIpHAs Macca, MOJSpHBIA 00BeM, BEIIeCTBa
MOJIEKYISIPHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHUSI, PACTBOPDI, IJEKTPOJIUT U HEIJIEKTPOJIUT,
ANEKTPOJIUTHYECKAsT TUCCOLMAIUS, OKUCIUTEIb U BOCCTAHOBHUTEINb, OKHCICHUE U
BOCCTaHOBJICHHE, TEIJIOBOU A((EKT peakiuu, CKOPOCTh XUMUUYECKOW pEeaKInw,
KaTajau3, XUMUIECKOEe PABHOBECHE, YTIIEPOIHBIN CKENET, PYyHKITMOHAIbHAS TPYIINA,
MU30MepHsi, TOMOJIOT S,



- OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHUSI MacChl BEIIECTB, IOCTOSIHCTBA COCTAaBA,
MIEPUOIUYECKUI 3aKOH;

- OCHOBHBIE TE€OPUU XUMHHU: XUMHUYECKOUN CBSI3H, DJIEKTPOJIUTHUYECKON IAUCCOLMALUH,
CTPOEHUS OPraHUYECKUX COCIMHEHU;

- BOKHEHUIIIME BEIIECTBA U MaTEpHUAJIbl: OCHOBHBIC METAJIJIBI U CILJIaBbI; CEpHAas, COJsSHAs,
a30THasl U YKCyCHas KHUCIIOTHI; IEJI0YH, aMMHaK, MHUHEpaJIbHbIC yJOOpeHHs, METaH,
ATUJICH, alleTUJeH, OCH30J, 3TaHOJ, >KHUPbI, MbLIA, INIFOK03a, caxapo3a, Kpaxmall,
KJIeTYaTKa, OCJIKH, UCKYCCTBEHHBIEC U CHHTETUUECKUE BOJIOKHA, KayuyKH, TJIACTMACCHI;
YMeTh:

- Ha3bIBaTh N3yYECHHBIC BEIIECTBA 110 "TPUBUAIBHON" MM MEXIYyHAPOIHON
HOMEHKJIATYPE;

- ONpEeJeNsITh: BAJICHTHOCTh W CTENEHb OKHCICHUS XUMHYECKHUX OJIEMEHTOB, THI
XUMHUYECKOW CBSI3M B COCAMHEHUSX, 3apsj]i MOHA, XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCJAMHEHHUN, OKHUCIUTENb | BOCCTAHOBHUTEID,
MPUHAJICIKHOCTD BEILIECTB K PA3JIMYHBIM KJlacCaM OPraHUYE€CKUX COCTMHEHMI;

- XapaKTepH30BaTh: D3JIEMEHTHI MaJbIX MEPHUOJOB IO HX IOJIOKCHUIO B
[Tepuoanueckoit cucreme JI.. MeHnneneeBa; oO0Iume XUMHYECKHE CBOWCTBA
METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPTaHUUYECKUX
COCJIMHEHUI; CTPOCHUE U XUMHUUYECKHE CBOMCTBA M3YUYEHHBIX OPraHMYECKUX COCIUHEHHUI;
- 00BSCHATH: 3aBUCHMOCTD CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHUS, MPHUPOIY
XUMHYECKOU CBS3M (MOHHOM, KOBAJICHTHOM, METAJUTMYCCKOM ), 3aBUCHMOCTh CKOPOCTH
XUMUYECKOU peaKIiy U MOJOKECHUS XUMHUYECKOT0 PaBHOBECHS OT Pa3IUUHBIX (PaKTOPOB;
- BBINOJIHATh XMMHUYECKUN SKCIEPUMEHT IO PACMO3HABAHUIO BAKHEHIIINX
HEOPraHWYECKUX W OPraHUYECKHUX BEIECTB;

- MPOBOJAUTH CAMOCTOSITEIIbHBIA TOUCK XHMHYECKON WH(OOpPMAlMK C HCIOJIH30BaHHUEM
Pa3IMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTEpHETA); UCIONB30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHUS B
MIPAKTUYECKOM JIEATEIbHOCTH U OBCEITHEBHOM KU3HU JIJIS

- 00BSICHCHHS] XUMUYECKUX SBJICHUH, IPOUCXOAAIINX B IPUPOJIE, OBITY U Ha
IIPOU3BOJICTBE;

- OIpEeNeJICHUs BO3MOXKHOCTH MPOTEKAHUSI XMUMHUYECKUX IPEBPAIICHUA B Pa3IUYHBIX
YCJIOBUAX M OILICHKM X MOCJIEACTBUIA;

- HKOJIOTUYECKHU TPAMOTHOTO MOBEJACHHUS B OKPYXKAIOIIEH CPEAE;

- OLICHKH BIIMSAHUS XUMHYECKOTO 3arpsi3HCHUS OKPY’KAIOIIEH Cpeabl Ha OpPraHu3M
YEJIOBEKA W JIPYTHM€ >KUBBIC OPraHU3MBbI;

- Oe3omacHOro OOpaIeHHs C TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMHU, JTAOOPATOPHBIM
000pya0OBaHHEM;

- IPUTOTORJICHUS PACTBOPOB 33IAHHOM KOHIIEHTPAIIMU B OBITY M Ha IIPOU3BOJICTBE;

- KPUTHYECKOM OIICHKHU JOCTOBEPHOCTH XHMHYCCKON MH(OPMAIINH, TOCTYIAOIICH 13
pPa3HbIX HCTOYHHUKOB,;

- TIOHMMaHUS B3aWMOCBSI3W Y4YEOHOTO TpeaMeTa ¢ OCOOCHHOCTSAMH Tpodeccuii
n  TpodecCHOHATBLHON ACATEILHOCTH, B OCHOBE KOTOPBIX JICKAT 3HAHUS 10 TAHHOMY

yaeOHOMY nIpeameTty. (a03am BBeaeH [Ipukazom Munoopraayku Poccun ot 10.11.2011 N
2643)



3. MECTO YYEBHOM JUCHUIJINHBI B YYUEBHOM IIJIAHE
VYyeonas nucuuminuna OV J1.09. Xumus aBisieTcst ydeOHbIM IPEAMETOM IO BBIOODPY U3
oOsi3atenbHOM nipeaMeTHor ooactu «EctectBennbie Haykuy OI'OC cpeanero oo61miero
oOpazoBanus. B npodeccnoHanbHbIX 00pa30BaTEeIbHBIX OPraHU3ALUSIX, PEATU3YIOIINX
o0pazoBaTeIbHYIO MPOTPaMMy CpeIHET0 00111ero 00pa3oBaHus B Mpejiesiax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOTO 00111er0o 00pa3zoBaHusi, yueOHas auciurinia OY /1.09.
XuMmus uzyyaercs B oomeoopazoBatenbHoM 1ukie yueonoro OIIOIT CITO Ha 6aze
OCHOBHOTO 00111eT0 00pa30BaHus € MOJYUYCHUEM CPEIHEr0 00IIEro 00pa3oBaHus
(ITIIKPC, TITICC3). B yueobnsix mnanax [HITKPC, IIIICC3 MecTo yueOHOM TUCIUTUIMHBI
OV 1.09.Xumust — B coctaBe 00111€00pa30BaTeNbHbIX YU4€OHbBIX TUCHUHUILIMH IO BHIOODY,
dbopmMupyembixX U3 00s3aTeIbHbBIX MpeaMeTHbIX o0sacteit ®I'OC cpeanero odIero
oOpa3zoBanus, 11 npodeccuii CI1O wu cneunansHocTeit CIIO coOoTBETCTBYIONIETO
npoduist mpodecCUuoHaILHOT0 00pa30BaHMUSL.



4. PE3YJbTATHI OCBOEHUA YUEBHON JUCIIUITIJIAHBI

OcBoenue conep:xxanus yueOHoi gucunmianabl OY/1.09. Xumus, odecneunBaer
AOCTHKEHHE 00YYaAIIMMUCH CJIeAYIOIINX Pe3yJbTATOB:

JIMYHOCTHBIX:

-4yBCTBO F'OPJOCTHU U YBAXKEHUS K UCTOPUU U JOCTUKEHHUSIM OT€UECTBEHHON XUMUYECKOU
HayKH; XUMUYECKH TPaMOTHOE TTOBEICHHUE B MPO(PECCHOHATBHOM AESTEILHOCTH U B OBITY
pu oOpallleHnH ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepUaIaMu U MPOIECCAMU;
-TOTOBHOCTH K MPOJIOJKEHUIO 00pa30BaHUS U MOBBIIICHUS KBATU(UKAIIUKY B U30paHHOU
npodeCCUOHANILHON JIEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX
KOMIIETCHIIMM B 3TOM;

-YMEHHUE UCTIOJIb30BaTh IOCTUKEHHUSI COBPEMEHHON XUMHUYECKOW HAYKH M XUMUUYECKUX
TEXHOJIOTUH JJIsl TOBBIIICHUSI COOCTBEHHOT'O MHTEJUICKTYaIbHOTO PAa3BUTHS B BEIOpaHHOM
npodeccuoHaIbHOMN JAeATeTbHOCTH;

MeTanpeJIMeTHbIX:

-MCIIOJIb30BaHUE PA3JIMYHBIX BUAOB MTO3HABATEIBHOM IE€ATEIHHOCTH U OCHOBHBIX

— MHTEJUICKTYaJIbHBIX omeparuil (MoOCTaHOBKY 3a/1aud, POpMyITHUPOBAHUS TUTIOTES,
aHaJu3a M CUHTE3a, CpaBHEHUs, 0000IIEHHS, CUCTEMATHU3aIliH, BBISBIICHHUS TPUYHUHHO -
CJICZICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (DOPMYJIMPOBAHUS BHIBOJIOB) ISl PEIICHUS
MOCTAaBJICHHOM 3a/1a4i, MPUMEHEHUE OCHOBHBIX METOJIOB IMO3HaHUs (HaOJI0ICHMS,
HAYYHOT'O DKCIIEPUMEHTA) JIJII U3yUYCHHS PA3IMYHBIX CTOPOH XUMUYECKHX OOBEKTOB U
IIPOIIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOUMOCTb CTAIKUBATHCS B MPOGECCHOHATIBHOM
chepe;

- ACIIOJIb30BAHUE PA3TMYHBIX HCTOYHUKOB ISl TIOTYYEHUSI XUMUYECKON HHPpOpMaIIUH,
YMEHUE OLEHUTh €€ JOCTOBEPHOCTD JIJISl JOCTH>KEHUSI XOPOIIUX PE3yIbTAaTOB B
npodeccruonanbHOl chepe;

NpeJIMeTHBIX:

-c()OpMHUPOBAHHOCTH MIPEACTABICHUA O MECTE XUMHUH B COBPEMEHHOM HAYyYHOM

KapTUHE MUPA; TOHUMaHHUE POJIM XUMHUH B (DOPMHUPOBAHUU KPYro3opa 1 GyHKIIMOHAIBHON
IPAMOTHOCTH Y€JI0BEKA JJI PELICHUS IPAKTUYECKHUX 3a/aY;

-BJIaJICHUE OCHOBOMOJIATAIOIIUMHU XUMUYECKUMU MTOHATUSAMU, TEOPUSIMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMHUUECKON TEPMUHOJIOTUEN U
CUMBOJIMKOM;

-BJIaJICHUE OCHOBHBIMM METOJaMH HayYHOT'O MIO3HAHUS, HCIIOJIb3YEMbIMU B XUMUU:
HaOJIOICHUEM, ONMCAHUEM, U3MEPEHHUEM, SKCTIEPUMEHTOM; YMEHUE 00pabaThIBaTh,
OOBSCHATH PE3YIbTAThl IPOBEICHHBIX OIMBITOB U JIEJaTh BBIBOJIbI; TOTOBHOCTD U
CIIOCOOHOCTh MPUMEHATH METO/IbI TTO3HAHUSI TIPY PEIICHUH MPAKTUYECKUX 3a]1a4;
-c(hopMUPOBAHHOCTHh YMEHUS JaBaTh KOJTUYECTBEHHBIC OIEHKH U MMPOU3BOAUTH PACUETHI
0 XUMUYECKUM (POPMYIJIaM B YPaBHEHUSIM;

-BJIaJICHUE TIPABUIIAMU TE€XHUKHU O€30MaCHOCTH MPU UCTIOIb30BAHUU XUMHUYECKUX
BEIIECTB;

-c(hopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH IO OTHOIIEHUIO K XUMHUECKOW HH(OpMaInHy,
MOJy4a€MOM U3 Pa3HbIX HCTOYHUKOB.



5. COAEP)KAHUE YYEBHOM JUCIIUTIJIMHBI
1. Opranuyeckasi XuMusi
1.1. IIpeamer opranu4yeckoit XuMuu. Teopusi CTpOeHUSI OPraHUYECKUX COCTUHEHHUH

IIpeamer oprannyeckoii xumum. [lousaTue 00 opraHu4ecKOM BEIIECTBE U
OpraHnyeckor XxuMuu. KpaTkuil ouepk HCTOPHUH Pa3BUTHSI OPraHUYECKOW XUMHUH.
Buranusm u ero kpymenue. OcOOEHHOCTH CTPOEHUSI OPraHUYECKUX COCTUHEHUH.
Kpyrosopot yriepona B mpupoze.

Teopusi crpoenust opranudeckux coenunennii A.M.Bytaeposa. [Ipennoceuiku
CO3JaHUsl TeOpuHn cTpoeHUsl. OCHOBHBIE MOJIOKEHUS TeopuH cTpoeHuss A.M.bytieposa.
XUMHUYECKOEe CTPOEHUE U CBOMCTBA Oprannyeckux Bemects. [lonstue o0 nzomepunu.
Cnioco0bl 0TOOpaXKEHUST CTPOCHUST MOJIEKYIIBI ((POPMYITbl, MOJIETTH ). 3HAUCHHUE TEOPUHU
A.M.bytnepoBa 1u1sl pa3BUTHS OPraHUYECKON XUMHUU U XUMUYECKUX IPOTHO30B.

Crtpoenue aroma yriepoja. DJIeKTPOHHOE 00J1aKo U OpOUTalb, S- U P-OpOUTAIIH.
DNEKTPOHHBIE U AIIEKTPOHHO-Tpaduyeckue GopMylibl aTOMa yriepojia B OCHOBHOM U
BO30YKJIEHHOM cocTOsiHUsAX. KoBajieHTHast XuMHUUYecKas CBSA3b U €€ KIacCU(pUKaLUs 110
cnoco0y nepekpbiBaHust opoutaieil (o- u n-csizu). [lonstue rudpuanzauuu. Pasnuyneie
TUIIBI THOpUIU3AIMHI U POpMa aTOMHBIX OpOUTaNel, B3AMMHOE OTTATKUBAHUE THOPUIHBIX
opOuTasiell U UX PacrooKEHUE B IPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM SHEPTHH.
['eomeTpust MOJIEKyJ BEUIECTB, 00pa30BaHHBIX ATOMaMU yTriepoja B pa3IMyHbIX
COCTOSIHUSAX THOPUIU3ALINH.

Kaaccupukanus opranudecknx coequnennii. Knaccudukanus opranndeckux
BEIIECTB B 3aBUCUMOCTH OT CTpOEHUs yriaepoaHoi enu. [lousarue QyHKImoHanbHON
rpynnsl. Kiaccudukanus opraHndeckux BEIIECTB MO TUIY (YHKIMOHAIBHOU TPYIIIHI.

OCHOBBI HOMEHKJIATYPbI OPraHUYECKUX BelleCTB. TpUBUaTIbHBIE HA3BAHMUS.
PannonanbHas HOMEHKIIATypa Kak npeauecTseHHra Homenknarypel [UPAC.
Homenknatypa IUPAC: npunIumne oOpa3oBaHus Ha3BaHUH, CTAPIIMHCTBO
(G YHKIIMOHAIBHBIX TPYII, UX 0003HaYeHUe B npedukcax u cydhdukcax Ha3BaHUN
OpraHUYECKUX BEIIECTB.

THunbl XUMHYECKHX CBfI3eil B OPraHUYeCKUX COeIMHEHUSIX U CIIOCO0bI MX Pa3pbiBa.
Knaccudukanus KOBaJ€eHTHBIX CBSI3€H MO 3JIEKTPOOTPUIIATEIHHOCTU CBSI3aHHBIX aTOMOB,
criocoOy TepeKphIBaHMs OpOUTalIel, KpaTHOCTH, MEXaHU3MYy 00pa3oBaHus. CB3b
IPUPOJIbl XUMUYECKON CBSI3U C TUIIOM KPUCTAJUIMYECKON PEMIETKH BEIIECTBA U €T0
duznueckruMu CBOMCTBaAMU. Pa3phiB XMMHUECKOM CBSI3U KaK Mpoliecc, 0OpaTHBIN ee
o0pa3oBaHUI0. [ OMOTUTHYECKUI U TETEPOIIUTUIECKUIA Pa3PBIBBI CBI3CH, UX
COIIOCTaBJIEHUE C OOMEHHBIM U IOHOPHO-AaKLIEIITOPHBIM MEXaHU3MaMH UX 00pa30BaHMUS.
[TonsiTue cBOOOAHOTO paguKana, HyKIeoPIbHON U ANEKTPOOUIBHON YaCTHIIBI.

Knaccupukanus peakuuit B opranudeckoi xumuu. [loHsaTue o Tumax u Mmexanu3max
peakuuii B oprannueckoi xumun. Cyoctpat u pearent. Knaccudukarnus peakiuii o
M3MEHEHUIO B CTPYKTYpe cyOcTpaTa (IpUCOEIMHEHHE, OTIIEIUIEHUE, 3aMELCHHE,
M30MEpHU3allns) U TUIYy peareHTa (paarKaibHbie, HyKICOPWIbHBIC, YIEKTPODUITBHBIC).
Peakuuu npucoenunenus (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE),
n3oMmepu3zanun. Pa3HOBUIHOCTH peaKkluid KaxA0ro TUIa: TUAPUPOBAHUE U
JNEeruApUPOBaHKE, TAIOTEHUPOBAHUE U JEraJOreHUPOBAaHNE, TUpaTalls U IeTUIpaTanus,
TUAPOrajIoreHUPOBAHUE U ACTUAPOTAION€HUPOBAHUE, TOTUMEPU3ALIUS U



MOJIMKOHIEHCAlUs, TeperpynnupoBka. OCOOEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakui B OPraHU4ECKON XUMUU.

CoBpeMeHHBbIE MIPEICTABJICHUS 0 XUMUYECKOM CTPOCHUHN OPraHUYeCKHX BelleCTB.
OcHOBHBIE HalpaBJIeHUS pa3BUTUA Teopuu cTpoeHus A.M.bytneposa. M3omepus
OpraHWYECKUX BEMIECTB U €€ BUAbL. CTPYKTYpHAsi H30MEpHs: MEXKKIIACCOBAsI, YIIIEPOJHOIO
CKeJIeTa, MOJIOKEHUs KPaTHOM CBSA3M M (PYHKIMOHANBbHOM Tpynnsl. [IpocTpancTBeHHas
M30MEPHSL: TEOMETPUUECKas U onTuyeckas. [IoHATHE aCUMMETPUYECKOTO LIEHTPA.
buonornueckoe 3Ha4eHNE ONITUYECKON N30MepHUH. B3aumMHoOe BIusHUE aTOMOB B
MOJIEKYJIaX OPTaHMYECKUX BEIECTB. DJIEKTPOHHBIE 3(PPEKTh aTOMOB U ATOMHBIX TPYII B
opraHu4eckux Mojiekymnax. MHAyKInoHHBIN 3P PeKT, MOI0KUTEIbHBINA U OTPULATENbHBIMH,
ero ocooeHnoctu. MezomepHbiit 3 ekt (3 ekt conpsiKkeHus ), ero 0COOCHHOCTH.
JdemoHcTpanuun
Komnekuu opranndeckux BelecTB (B TOM YHCIIe JIEKapCTBEHHBIX MTPenaparos,
KpacuTeleii), MaTepuanoB (MPUPOAHBIX U CHHTETUYECKUX KayuyKOB, IJIaCTMAcC U
BOJIOKOH) M M3 U3 HUX (HUTEH, TKaHEH, OT/IEJIOUYHBIX MAaTEPHAIIOB).

Monenu monexyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocrep:kHeBble U 00BEMHBIE.
Mopenu oTTankuBaHus THOPUAHBIX OPOUTANICH C MOMOIIBIO BO3AYUIHBIX HIAPOB.
B3anmopelicTBue HaTpus ¢ 3TAHOJIOM M OTCYTCTBUE B3aUMOJIEHCTBUS C JUITUIOBBIM
aupom.

OMBITHI, MOATBEPIKIAIOIINE HATHYKUE ()YHKIIMOHAIBHBIX TPYII Y COSAMHEHUN Pa3IMUHBIX
KJIACCOB.

JlaGopaTopHbIii ONIBIT

N3roroBneHne Moieneld MOJEKyl —IpeICTaBUTENEH Pa3IUYHBIX KIACCOB OPraHUYECKUX
COEeIMHEHUH.

IIpakTHYecKkue 3aHATHS.

OO6Hapy>keHue yriieposia U BOAOpOo/ia B OprannueckoM coeanHeHnn. OOHapykeHue
rajoreHoB (mpo0a beinpiTeiina).

1.2. IIpenenbHbIe YII€BOAOPOALI

T'omonoruueckuii psin ankanoB. [lousitue 06 yrneBogopoaax. OcobeHHOCTH
CTPOEHHMS IPEAEIBbHBIX YTIIEBOIOPOIOB. AJIKaHbI KaK MPEACTABUTENN MPEIETbHBIX
YII€BOJOPOI0B. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI METaHA U
Ipyrux ajkaHoB. ["'omonorudeckuii psa u uzomepus napaduros. HopmanbHoe u
Pa3BETBJIEHHOE CTPOCHUE yIIIEpOoAHOU Henu. HomeHknaTypa aakaHOB U alIKUJIbHBIX
3aMmectutenend. @u3nyeckre CBOMCTBA AIKAHOB. AJIKaHbI B IPUPO/IE.

Xumnueckue cBoiicTBa ajnkaHoB. Peakuuu SR-Tumna: ramoreHupoanue (padboThl
H.H.CemenoBa), nurpoBanue no KonoBanoBy. MexaHu3M peakiuu XJIOPUPOBAHUS
ankaHoB. Peakuuu neruapupoBaHus, TOPEHUs, KATAIIMTUYECKOTO OKUCIICHUS aJIKaHOB.
KpekuHr ankaHoB, pa3inyHbIe BUJbl KPEKUHTA, IPUMEHEHUE B IPOMBIIILIEHHOCTH.
[Inponu3 u KOHBEpCHS METaHa, N30MEPU3ALINS] ATKAHOB.

IIpumeHneHue u cnocoObl MoTyYeHusi ajakaHoB. O0IaCcTH TPUMEHEHHS ATKAHOB.
[IpompblIlIeHHBIE CTTIOCOOBI MOTYYECHUS aJTKAHOB: MOJIYUYEHUE U3 TPUPOJIHBIX UICTOUHHKOB,
KpEKHHT TapaduHOB, IOJYYCHUE CUHTETUYECKOTO OeH3MHA, Ta3u(uKaIus yris,
TUIPUPOBaHKE aKaHOB. JJabopaTopHbIe CIOCOOBI MOTYYSHHS aIKaHOB: CHHTE3 Bropiia,
JeKapOOKCHIIMPOBAHUE, THIPOJIN3 KapOu/1a allFOMUHUS.



Hukaoankanbl. [[oMonoruueckuii psiji 1 HOMEHKJIATYpa UKIOATKAaHOB, UX 00IIas
dbopmyna. [lonstue o HanpsbkeHUU 1uKIa. M3oMepus IUKI0aTKaHOB: MEKKIIACCOBAas,
YTJIEPOAHOTO CKelleTa, reomerpudeckas. [lonydyenue u pusnueckue cBorcTBa
[UKJIOATKAaHOB. XMMHUYECKUE CBOMCTBA IUKI0aNKaHOB. Crieruduka CBOMCTB
LIUKJI0ATKAHOB C MaJIbIM Pa3MEPOM LUKIA. Peakunu npucoeIMHEeHUs U PaguKaIbHOTO
3aMeIECHUS.

JdemoHcTpanumn
Mogenu MoJIeKyJl MeTaHa, APYTUX alKaHOB, Pa3IMYHbIX KOH(GOPMAIIUN IUKIOTeKCaHa.
PactBopenue napaduna B O€H3UHE U UCTIapEHUE PAaCTBOPUTEINS U3 cMecH. [lnaBienue
napaguHa U €ro OTHOUIEHUE K BOJE (PaCTBOPUMOCTD, IMIIOTHOCTh, CMAUUBAHHE).
Paznenenue cMecu 6€H3MH—BO/Ia C TIOMOIIIBIO JETUTETLHON BOPOHKHU.
['openue metana, mpomnaH-0yTaHOBOM cMecH, TapaduHa B YCIOBUSIX U30BITKA U
HEJIOCTAaTKa KUCIIOPO/a.
B3pbIB cMecu MeTaHa ¢ BO3AYXOM U XJIOPOM.
BoccranoBiieHue OKCHUJIOB TSXKEITBIX METAJIOB MapauHOM.
OTHomIeHue UKJIOreKcaHa K OpOMHOM BOJIE U PacTBOPY MEepMaHraHaTa Kajusl.
JlaGopaTopHbIie ONbITHI
NsrotoBieHue mojenei MOJIEKYJT aJIKaHOB U TaJOTr€HaIKaHOB.
Nsrorosnenue napaguHUpoBaHHON OymMaru, UCIBITAHUE €€ CBOMCTB: OTHOIIICHUS K BOJIC
U KUPaM.
OOGHapyxeHHe BObI, CAKH, YTJICKHUCIIOTO Ta3a B MPOYKTaX TOPEHUS CBEYH.
O3HaKoMIIEHHE CO CBOMCTBAMU TBEPABIX Mapa(HOB: IJIABIEHUEM, PACTBOPUMOCTHIO B
BOJIE U OPTaHUYECKUX PACTBOPUTEIIAX, XUMUYECKOW HHEPTHOCTHIO (OTCYTCTBUEM
B3aMMOJICHCTBUS ¢ OPOMHOM BOAOM, pacCTBOpaMH MepMaHraHaTa Kajus, THIPOKCUIa
HATPHS U CEPHOM KHCIIOTHI).
IIpakTH4eckoe 3aHATHE
[lonyyenue MeTaHa 1 U3y4y€HUE €ro CBONCTB: TOPEHUS, OTHOILIIEHUS K OPOMHOM BOJIE
pacTBOpy MEpMaHraHaTa Kajusl.

1.3. OTHiieHOBBIE M THEHOBBIE YIJIE€BOAOPOIbI

I'omoJstornyecknii psja aJKeHOB. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI STUJICHA U alKeHOB. ['oMonornyeckuii psi u odmias GopMyia aaKkeHOB.
N30omepus 3TUIEHOBBIX YIVIEBOAOPOIOB: MEKKIACCOBAs, YTJIEPOJHOIO CKEJIETa,
MOJIOKEHUS KpaTHOM CBsI3U, TeoMeTprudeckas. OcOOEHHOCTH HOMEHKIIATYPhI 3TUIIE HOBBIX
YIJIEBOJOPO/IOB, HA3BaHUS BaXXHEHIINX paaukanoB. Du3nyeckre CBOMCTBA AIIKEHOB.

XuMHYecKHe CBOICTBA AJIKEHOB. DJIeKTPOPIIBHBIN XapaKTep peakiuid, CKIIOHHOCTh K
pEeaKUUsIM NMPUCOECIUHEHHUS], OKUCIIEHUS, noimMepu3auuu. [Ipasuino MapkoBHUKOBA U €ro
AIEKTPOHHOE 000CHOBaHME. Peakiuy raoreHupoBaHusi, THAPOTaJIOTeHUPOBAHUS,
rujiparanuy, ruapupoBanus. Mexanusm AE-peakunii. [IoHsiTHE 0 peakuusax
nonuMepuzanuu. ['openune ankeHoB. Peakuyuyn OKUCIEHNS B MSATKUX U )KECTKUX YCIOBUSAX.
Peakmus Barnepa u ee 3HaueHue 115t 00HAPY)KEHUS HETIPESTbHBIX YIIIEBOIOPOIOB,
MOJy4YE€HUS TJIUKOJIEH.

IIpumMeHeHue M cOCOOBI MOJYYeHHS aJKeHOB. Vcnonb3oBaHNe BHICOKOM
PEaKIIMOHHOM CIOCOOHOCTH aJKEHOB B XUMUUYECKOW MPOMBIIIIEHHOCTH. [Ipumenenne
ATUJIEHA U niponuieHa. [IpoMbllieHHbIE CTOCOOBI MOTYUYEHHUS AIKEHOB. Peakiinu
JNETUAPUPOBAHUS U KPEKUHTa alikeHOB. JlabopaTtopHbie cIOCOOBI OJIyYEHUS aJIKEHOB.



Auaxkaauensl. [lonstue u knaccupukanys TMEHOBBIX YTIIEBOIOPOJIOB [0 B3aUMHOMY
PacnoIOKEHHUIO KPaTHBIX CBA3EH B MoJieKyJie. OCOOEHHOCTH AIIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOEHUSI CONPSLKEHHBIX AUEHOB. [IoHATHE O T-3IEKTPOHHON
cucteme. HoMeHknarypa 1MEHOBBIX yIiieBO10poA0B. OCOOEHHOCTH XMMUYECKUX CBOICTB
COMPSIKEHHBIX IUEHOB KaK CJIEICTBUE UX DJIEKTPOHHOTO cTpoeHus. Peakiuu 1,4-
npucoenuuenus. [lonumepusanus aueHoB. CocoObl MONTYYeHUs JUEHOBBIX
yriaeBoaopo1oB: padbotel C.B.JlebeneBa, neruapupoBaHue ajJKaHOB.

OcHoBHbIE OHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COeIUHEHUI (HA mMpUMepe
NPOAYKTOB MOJTUMEPU3ANNH AJKEHOB, AJKAHEHOB U UX rajIOreHNPON3BOTHBIX).
Monomep, nomMep, peakius NoJMMEpU3alii, CTENEHb MOJIMMEpPU3aLUU, CTPYKTYPHOE
3BeHO. THIMBI MOJMMEPHBIX IIeNei: TUHEWHBIC, pa3BETBICHHbIE, clIuThIe. [loHsTHE O
CTepeoperyysipHbIX nonumepax. [lomumepsl TepMOIIIaCTUYHBIE U TEPMOPEAKTUBHBIE.
[IpencraBienue o iacTMaccax u anacromepax. [1onusTuIeH BBICOKOTO U HU3KOTO
JaBJeHUs, ero cBoicTBa U npuMmeHenue. Karanuzatopsl Llurnepa—Harra.
[lonunponuieH, ero npuMeHeHUe U CBOMCTBA. ['amorencoaepkamiue noaumMepsl: TedoH,
noJIMBUHUIXJIOpU . Kayuyku HaTypanbHbIi U cuHTeTHYecKue. COonoauMepsl
(OyTamueHCTHPOIBHBIN KayuyK). Bynkanuzamus kayuyka, pe3uHa u Y00HHT.
JemoHcTpanuun
Mopenu MOJIeKyJ CTPYKTYPHBIX M POCTPAHCTBEHHBIX U30MEPOB AJIKEHOB U aJIKA/IUECHOB.
Komnexmus «Kayuyk u pezunay. Jlenonumepusanus kayuyka. CryiieHue MIeYHOro coka
Kay4yKOHOCOB (MOJiouas, OAyBaHUMUKOB, PUKyCa).

JlaGopaTopHbie ONBITHI
OO6nHapyxeHue HenpeIeTbHBIX COeTMHEHU I B KepocuHe, ckunuaape. O3HaKOMIIEHHE ¢
oOpa3laMu MoJIUATUIIEHA U TIoJUIIponuiieHa. Pacro3HaBanue o0pas3oB aJIkaHOB U
AJIKEHOB.
IIpakTH4yeckue 3aHATHS
[TonyueHue 3TUIIeHA IeTUIpaTallied STUIIOBOTO CIIUPTA.
B3anmopeticTBue sTuieHa ¢ OGpOMHOM BOJION, pacCTBOPOM IIepMaHraHaTa Kajus.
CpaBHeHUE MJIaMEHH 3TUICHA C MJIAMEHEM MPEEIbHBIX YIJIEBOJIOPOAOB (METaHa,
POITaH-OyTaHOBOW CMECH).

1.4. AueTuiIeHOBBIE YIJI€BOA0POAbI

I'omoustornyecknii psja aJIKUHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
aleTUICHA U IPYTUX aJKUHOB. ['oMonornyeckuii psij u od1ias GopMyIia amKUHOB.
HomeHknaTypa aneTuieHOBBIX yIiIeBOI0pOoA0B. M3oMepusi MeKKIIaccoBasi, yriaepoaHOro
CKeJIeTa, MOJIOKEHUS KPAaTHOW CBSI3H.

XuMHYecKHe CBOICTBA U MPUMeHeHHe aJIKUHOB. OCOOCHHOCTH peaKIuit
MIPUCOEIMHEHHUSI IO TPOMHOM yIIIepOa-yriiepoaHou cBs3u. Peakuus Kyueposa. [IpaBuiio
MapKOBHMKOBa NPUMEHUTENBHO K arieTriieHaM. [IogBUKHOCTh aToMa BOJIOpO/ia
(KMCTIOTHBIE CBOMCTBA AIKUHOB). OKHUCIEHUE aTKUHOB. Peakius 3e1rMHCKOro.
[IpuMeHeHue aleTUICHOBBIX YriaeBoa0po0B. [lonnBruHMIALIETAT.

IHony4yenne ankuHoB. [lonyueHue alieTuieHa NUPOJIU30M METaHa U KapOUIHBIM
METO/IOM.

JemoncTpanuun
Mogenu MoJIeKyJibl alleTUJIeHa U Jpyrux adkuHoB. [lonydyenue anerunena u3 kapouaa
KaJIbLIMS, O3HAKOMJICHUE C (PU3UYECKUMHU U XUMUUYECKUMHU CBOMCTBAMHU alleTHIICHA!



PacTBOPUMOCTBIO B BOJI€, TOPEHUEM, B3aUMOJIECTBHEM C OPOMHON BOJI0M, paCTBOPOM
nepManranara kanaus, consimu menu (1) u cepebpa.
JlabopaTopHBbIii ONBIT
N3rorosnenne Moesen MOJIEKYJ aJIKKHOB, UX U30MEPOB.
1.5. ApomaTuyecKkue yriieBoaopoabl

I'omosnornyeckuii psax apeHoB. beH30i1 Kak peacTaBUTENb apeHoB. PazBurue
MpeCTaBlIeHU 0 cTpoeHuu 6eH30s1a. COBpeMEHHbIE NIPE/ICTaBIEHUsI 00 3JIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHuHu OeH3osa. O0pa3oBaHnuEe apOMATUUECKON TT-CUCTEMBI.
['omonoru 6eH301a, UX HOMEHKIAaTypa, oomas hopmyna. Homenknatypa s
JIM3aMEILEHHbBIX TPOU3BOAHBIX O€H30J1a: OPTO-, METa-, apa-pacioioKeHUue
3amecturenen. Gu3nyeckne CBOMCTBA APEHOB.

XumMuveckue cBoiicTBa apeHoB. [Ipumepsl peakuuii 31eKTpOoYUIBHOTO 3aMEIICHHUS:
rajioreHUupoBaHus, aIKuIupoBaHus (katanuzaropsl Opunens—Kpadrca), HUTpoBaHus,
cylnbdupoBanus. Peakiyu ruipupoBaHusi U TPUCOSTUHEHHUS XJI0pa K OCH30ITy.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB rOMOJIOTOB OeH301a. B3anMHoe BiausiHue aToMOB Ha
npUMepe TOMOJIOTOB apeHOB. OpUeHTaUs B peakUaX AIEKTPOOUIBHOTO 3aMEeIleHHUS.
OpuenrtanTtsl I u II pona.

IlpumeHeHue U motydeHue apeHoB. [IpupoaHbIe HCTOYHUKU apOMATHYECKUX
yIJI€BOJAOPOIOB. ApoMaTH3aIus alKaHOB U UKIOAIKAHOB. AJKHIIMPOBaHUE OEH30J1a.
JemoHcTpanuun
[IapocTtepxkHEBbIE 1 00BEMHBIE MOJIEIM MOJIEKYJI O€H30/1a U €T0 TOMOJIOTOB.
Pa3znenenue cMecu 6eH301—BOa C TOMOIIBIO AETUTEILHON BOPOHKH.
PactBopstomas crnocoOHOCTh OeH301a (IKCTPAKIUS OPTaHUYECKUX U HEOPTaHUUECKUX
BEIIECTB OEH30JI0M U3 BOJHOTO pacTBOpa io/1a, KpacuTene; pacTBOpeHue B OeH301e
BEIIECTB, TPYAHOPACTBOPUMBIX B BOJI€ (CEphl, OEH30MHOI KUCIIOTHI).
I'openue Gensona.
OTtHotenne 6eH301a K OpOMHOM BOJIe, paCTBOPY MepMaHTraHaTa Kajusl.
[Tomyuenune HUTpOOEH307IA.
O3zHakomileHHe ¢ PU3NIECKUMHU CBOMCTBAMH apOMAaTHYECKUX YTIIEBOJOPOIOB C
UCIIOJIb30BaHUEM pacTBOpUTENS «ConbBeHT». M3roTOBIEHHE U UCIIOJIB30BAHHE
IpoCTeHIero mpudopa s XxpoMatorpapum.
[Tomyuenue OGeH30I1a TeKapOOKCHUIUpPOBaHNEeM O€H30HHOM KucIoThI. [lomydyeHue u
paccioeHue dMYIIbLCUU OeH30J1a ¢ Bojoi. OTHomeHre OeH301a K OpOMHO# Boje 1
pacTBOpy MepMaHTaHaTa KaJlus.

1.6. IlpupoaHble HCTOYHUKH YIJIEBOIOPO/10B

He¢ 1. Haxoxnenne B mpupojie, COCTaB U PU3NYECKHUE CBOWCTBA HEPTH.
TonnmuBHORHEpreTnyeckoe 3HaueHue HedTu. [Ipomeiniennas nepepadboTka HedTH.
Pextudukanms HedTH, OCHOBHBIE (HpaKIIMU €€ pa3eieHHs, NX UCTIOIb30BaHHE.
Bropuunas nepepaboTtka HegTenpoaykToB. PexTudukarus Masyta npu yMEHBIICHHOM
nasiaeHnn. Kpexunr HedrenpoaykToB. Paznmudansie Bubl Kpekunra, padots! B.I'. IllyxoBa.
N3omepu3anus ankaHoB. AJNKIIMPOBAHUE HEMPEAEIbHBIX YIIIEBOAOPOA0B. Pudopmunr
HedrenponykroB. KauecTBo aBTOMOOMIEHOTO TOMTMBA. OKTAaHOBOE YHCIIO.

IIpuponubiii 1 nonyTHbINA HeTAHOI ra3pl. CpaBHEHHE COCTaBa MIPUPOIHOTO U
MOMYTHOT'O Ta30B, UX MPAKTUYECKOE UCIOJIb30BaHHUE.



Kamennb1ii yrosib. OCHOBHBIE HAIIPaBJICHHS UCIIOJIb30BAHNUS KAMEHHOTO YTJIA.
KokcoBanune KaMEHHOTr0 yIiisl, BaXKHEHMIIINE MPOAYKTHI 3TOrO Mpoliecca: KOKC,
KaMEHHOYTOJIbHasl CMOJIa, HaJIcMOJIbHas Boaa. COeIMHEHNUS, BBIACISIEMbIE U3
KaMEHHOYT'OJIbHOM CMOJIBL. [IpOoayKThI, momydaeMble U3 HAJICMOJIBHOM BOJIBI.
DKOJIOTUYECKUE aCTIEKThI JOOBIUH, EPEPAOOTKU U UCIIOJIB30BAHUS TOPIOYUX
HCKOIIaeMBIX.

JdemoHcTpanumn
Komnexuus «IIpupoaHbie HCTOYHUKH YTII€BOAOPOIOBY.
CpaBHeHUE MPOLIECCOB FOpeHUss He(PTH U MPUPOJHOTO Ta3a.
O6pazoBanue HE()TSIHOM MIICHKU HA TIOBEPXHOCTH BOJIBI.
Karanutnaeckuii kpekuHr napaduHa (Win KepocuHa).
JlaGopaTopHbIe ONBITHI
Onpenenenue HaTUYUS HETIPECIbHBIX YIJIEBOIOPOJOB B OCH3MHE U KEPOCHHE.
PactBopuMoOCTh pa3nuyHbIX HePTenpoayKTOB (O€H3UHA, KEPOCUHA, IU3EIBHOIO TOTUIMBA,
BazesnHa, napaduHa) Ipyr B Ipyre.
1.7. I'mapokcuIbHBIE COeIMHEHUS

Ctpoenne u kiaccupukanus cnuprToB. Knaccudukaimss CupToB 10 TUITY
yII€BOJAOPOIHOTO PaiuKaia, YUCITY THAPOKCUIBHBIX TPYI U TUITY aToMa Yriiepoa,
CBSI3aHHOTO C TUJPOKCHIIBHOM TPYNION. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBHOM TpyNIbl. BiusHue cTpoeHusl CHUPTOB Ha UX (PU3HUECKHE CBOMCTBRA.
MexxMoneKysipHas BOJIOPOIHAS CBA3b. [ OMOJIOTHUECKUH Psijl TPEeACTbHBIX OTHOATOMHBIX
cnuptoB. M3oMepusi 1 HOMEHKIIaTypa alKaHOoJIOB, UX o0mias ¢hopmyna.

XuMHYecKHe CBOICTBA AJIKAHOJIOB. PeakiimonHast cnocoOHOCTD MpeAeNIbHbBIX
OJTHOATOMHBIX cIUPTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKHUX U
HEOPraHMYECKUX COeIUHEHUH, coaepkamux OH-rpynny: KUCIIOT, OCHOBaHUM,
aM(pOTEpHBIX cOeTMHEHUH (BO/IBI, CHUPTOB). Peakunu, moATBep>Kaaronue KUCIOTHbIC
CBOMCTBa CIUPTOB. Peakiuu 3amMenieHust TMAPOKCUIBLHOM Tpymibl. MexMonekynspHas
JeTUIpaTaIs CIUPTOB, YCIOBUS 00pa3oBaHus POCTHIX AGUpoB. CIoKHBIE YPUPDI
HEOPraHMYECKUX U OPTaHUYECKUX KUCIIOT, peakiuuu 3tepuduxanuu. OKucieHue u
OKHCIIUTEIBHOE JETUAPUPOBAHUE CITUPTOB.

Cnoco0bI mosyuyenust cnuproB. ['uaponus ranoreHasikanoB. [ uaparamnus ajakeHoB,
yCIIOBUS ee MpoBeneHus. BoccranoBneHne KapOOHMIBHBIX COSTUHEHUH.

OT1aesbHBIE IPEACTABUTENH AJIKAHOJI0B. MeTaHo, €ro MPOMBIILIEHHOE MTOJTYYEHHUE U
MPUMEHEHUE B TPOMBIIIIEHHOCTH. bronorudeckoe neficteue Meranona. Crernudpudyeckue
CIIOCOOBI MOTYYEHUS ATHIIOBOTO criupTa. dusnonornueckoe qeHCTBUE ATAHOMA.

MHoroaroMHbie ciUpThI. M30Mepuss 1 HOMEHKIATypa MPEACTaBUTENICH IBYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB, UX
KaduecTBEHHOE 0OHapykeHue. OTaeNbHbIE MPEICTABUTENN: ITUICHTIIUKOIIb, TTTULEPUH,
crocoObl UX MOJYYEHUsI, MPAKTUUECKOE TPUMEHEHUE.

deHoJ1. DIIEKTPOHHOE U TIPOCTPAHCTBEHHOE cTpoeHHE PeHoa. Bzaumuoe BiusiHIE
apoOMaTHUYECKOT0 KOJIbIIa U TUIPOKCUIIBHOM TPYTIIBL.

XuMH4yeckne cBorcTBa (peHoma Kak PyHKIUS €r0 XUMUIECKOTO CTPOSHUSI.
BpomupoBanue ¢peHona (kauecTBEeHHAs! peaKkiusi), HUTpoBaHUE (MUKPUHOBAsI KUCJIOTA, €€
cBoMcTBa U npuMeHeHue). O0pa3oBaHUE OKPAILIEHHBIX KOMILIEKCOB ¢ HOHOM Fe3+.
[Ipumenenue denona. [lonyyenue GpeHosna B IpOMBIIIIEHHOCTH.



JdemoHcTpanuun
Mopenu MOJIeKyJl COUPTOB U (DEHOJOB.
PactBOpuMOCTb B BOJIE aJIKaHOJIOB, STUJICHTIIMKOJS, TIUIEPUHA (eHoa.
CpaBHEHHE CKOPOCTH B3aUMOJEICTBUS HATPUS C ITAHOJIOM, MIPOMAHOIOM-2, 2-
METHINPONAHOJIOM-2, TIIUIIEPUHOM.
[lonyyenue OpomaTaHa U3 3TaHONA.
BriTecHenue ¢eHona u3 ¢peHossTa HaTpUsl yroJibHOW KMCIOTOM.
Peakuus genona ¢ hopmanbaeruiom.
KauectBennble peakuu Ha (HEHO.
3aBUCUMOCTH pacCTBOPUMOCTH (heHOIA B BOJIE OT TEMIIEPATYPHI.
B3aumoneiictBue peHolia ¢ pacTBOPOM ILETOYH.
Pacno3naBanue pacTBOpoB ¢eHosATa HATPUs U KapOoHaTa HaTpus (OapOoTax
BBIJIBIXa€MOT0 BO3/1yXa WJIN JE€HCTBUE CUITBHOM KUCIIOTHI).
PacriozHaBanue BOJHBIX pacCTBOPOB (PEHOJIA U TIIMILIEPUHA.
JlaGopaTopHbIie ONBITHI
PexTudukanus cmecu 3TaHOI—BOJa.
OO6HapyxeHue BOJIbI B a3€0TPOIHON CMECH BOJBI U TUJIOBOTO CIIUPTA.
IIpakTHyeckue 3aHATHS
N3yuyenue pacTBOPUMOCTH CIIUPTOB B BOJIE.
OxucneHnne CnupToB Pa3IMYHOTO CTPOSHUSI XPOMOBOM CMECHIO.
[Tonyyenue nuatunosoro 3dupa. [lonydyenue rmunepara MeIu.

1.8. Aabaernanl 1 KETOHBI

T'omosnoruyeckue psabl aabAeru0B U KeTOHOB. [loHsATHE 0 KAPOOHMIBHBIX
COEIMHEHUAX. DJIEKTPOHHOE CTPOEHUE KapOOHWIbHOM Tpynmbl. M3oMepus u
HOMEHKJIaTypa albJIeTUI0B U KETOHOB. PU3MUecKre CBOMCTBA KapOOHUIIBbHBIX
COEeIMHEHUH.

XuMHYecKHe CBOICTBA aJIbIerHA0B U KeTOHOB. PeakiinoHHas CriocCOOHOCTh
KapOOHUIILHBIX COCAMHEHMH. Peakiiny okucneHus ajabAeru10B, KaYeCTBEHHBIE PEAKIINU
Ha aJbJIETUAHYIO Tpymny. Peakiiuu nmonuKoHASH AN 00pa3oBaHue
¢dbeHonopopMalIbIETUTHBIX CMOJL.

IIpuMeHeHue U MoOJTyYeHHEe KAPOOHWIBHBIX cOeIuHeHUu M. [IpuMeHeHue anbaeruioB
¥ KETOHOB B OBITY U MPOMBIIUICHHOCTU. AJIBJAECTU/IBI U KETOHBI B TIpUpoie (3(UpHBIE
Mmacina, epoMonsl). [TonyueHrne kapOOHMIBHBIX COEIMHEHUI OKHCIEHUEM CIIUPTOB,
rUApaTaeil aTkKuHOB, OKUCIEHUEM YIJIeBOAOPOAOB. OTAENbHbIE MPEICTABUTEIN
aJIbJICTUIOB U KETOHOB, ClieU(UIECcKHe CIOCOObI UX MOIYYEHHs U CBOICTBA.
JdemoHcTpanuun
HlapocTepxHeBble 1 00BEMHBIE MOJIETN MOJIEKYJ allbAETUIOB U KETOHOB.
[TosryyeHne yKCYyCHOTO aibAerna, OKUCICHHE 3TaHOJIa XPOMOBOIM CMECHIO.
KauecTBeHHbIE peakliMy Ha albACTUAHYIO TPYIIY.

JlabGopaTopHbIe ONBITHI

OxkucrieHue 3TaHoJIa B 3TaHAIb PACKAJIEHHOW MEIHOU MPOBOJIOKOI
[Tonyuenue GpenonodopmManbIeruJHOrO MOIUMEpa.
Pacno3naBanue pactBopa anerona u (popmaauHa.

IpakTyeckue 3aHATHS



N3ydeHne BOCCTaHOBUTEIBHBIX CBOMCTB aJIbJACTHIOB: PEAKIUS «CEPEOPSHOTO 3epKajay,
BoccTaHoBiieHue runpokcuna meau (II).
B3aumoneiictBue popManpaeruia ¢ ruipocyiab(HUTOM HaTPHSL.

1.9. Kap6oHoBbIe KHCJIOTHI U UX IPOU3BOJIHbIE

I'omosiornyeckuii psx npeaebHbIX OAHOOCHOBHBIX KapOOHOBBIX KUCJOT. [loHsTHE
0 KapOOHOBBIX KHUCIIOTaX U UX KiIaccuukaius. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOCHHE KapOOKCUIBbHOMU Ipymbl. ['oMonorudeckuii psij npeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT, ©X HOMEHKJIATypa U u3oMepus. MexxMoeKysipHble BOJOPOIHbIE
CBSI31 KapOOKCWIBHBIX IPYIII, UX BIUSHUE HA (PU3NUeCcKue CBOMCTBA KapOOHOBBIX KUCIIOT.
XuMHUYeCKHe CBOCTBAa KAPOOHOBBIX KUCJIOT. Peakiuy, WITIOCTPUPYIOIINE KHUCIOTHBIE
CBOMCTBa M UX CPAaBHEHHUE CO CBOMCTBAMU HEOpPraHU4ecKux kuciaor. OOpa3oBaHue
(G yHKIIMOHAJIBHBIX TPOU3BOJIHBIX KAPOOHOBBIX KUCIOT. Peakiiuu strepudukamnmu.
AHTUIPUABI KAPOOHOBBIX KHUCIIOT, UX MOJYyYEHUE U IPUMEHEHHUE.

Cnoco0blI mostyyeHusi KapOOHOBBIX KUCJAO0T. OTIENbHBIE NPEACTABUTEIN U UX
3HaueHue. OO61IMe crocoObl MOTYUYEHUs: OKUCIICHNE aJIKAHOB, aJIKEHOB, IEPBUYHBIX
CIIUPTOB, albACTHA0B. BaxHelue npeacTaBuTeN i KapOOHOBBIX KUCIIOT, UX
OuoJsioruveckas poib, cenuduaeckrue crmocoObl MOJydeHHUs, CBOWCTBA U TPUMEHCHHE
MypaBbUHOM, YKCYCHOM, ITAJIbBMUTUHOBON U CTEAPUHOBOM; aKPUIIOBOW U METAKPUIIOBOU;
OJICMHOBOM, JIMHOJIEBOH U JINHOJIEHOBOI; II[aBEJIEBOM; O€H30MHOI KHUCIIOT.

Caoxnbie 3¢pupbi. CTpoeHHE U HOMEHKIJIATypa CI0XKHBIX 23(QUPOB, MEKKITACCOBAs
U30MepuUst ¢ KapOOHOBBIMH KHcTIOTaMU. CIIOCOOBI TTOTYYEHUS CIIOKHBIX (DUPOB.
OO6patuMocTh peakiuu 3Tepudukanuu u GakTopbl, BIUSIONINE HA CMEIIIEHHE PABHOBECHS.
O6pazoBanue cioxHbIX NoaudGupoB. [lonusTnentepedranar. JlaBcan kak
[IPEACTaBUTEIb CUHTETUUYECKUX BOJIOKOH. XMMUUYECKHE CBOMCTBA U IPUMEHECHUE
CJIOXHBIX I(PUPOB.

Kupsl. Kupsl kak ciaoxkHbie 23Qupbl riviepuHa. KapOoHOBbIE KUCTOTHI, BXOASIINE B
COCTaB KHUPOB. 3aBUCUMOCTh KOHCUCTEHIINH KUPOB OT UX COCTaBa. XUMUYECKHE CBOICTBA
YKUAPOB: THJIPOJIN3, OMBUIEHUE, THIPUPOBAaHUE. bruonornueckas poJib ;KUPOB, UX
UCIIOJIb30BaHKE B OBITY U MMPOMBIIIUIEHHOCTH.

Coun kap00HOBBIX KHEJIO0T. Mbiia. CriocoObI MOTYYeHUs COJIeH: B3aUMOICHCTBHIE
KapOOHOBBIX KUCJIOT C METAJJIAMU, OCHOBHBIMU OKCHUJIAMHU, OCHOBAHUSIMH, COJISIMU;
ICJIOYHOM THAPOJIHN3 CI0KHBIX A(UPOB. XUMUYECKHUE CBOMCTBA COJIeH KapOOHOBBIX
KHUCIIOT: TUJPOIIN3, PEaKni HOHHOTO oOMeHa. Mblia, CylITHOCTh MOIOIIIETO JIEHCTBHUS.
OTHollIeHHE MblLJa K KecTKo# Bojie. CuHTeTHYeCcKue Moroiue cpeactsa — CMC
(meTepreHThl), X MPEUMYILIECTBA U HEAOCTATKHU.

JdemoHcTpanuun

3HaKOMCTBO ¢ (PU3NYECKUMU CBOMCTBAMH BKHEUIIINX KaPOOHOBBIX KUCIIOT.

Bosronka 6eH301iHO0# Kuca0Thl. OTHOIIIEHHE PA3IUYHBIX KAPOOHOBBIX KHCIOT K BOJIE.
CpaBHenue pH BOJHBIX pacTBOPOB YKCYCHOM M COJITHOWM KUCJIOT OJJMHAKOBOM
MoutsipHOCTH. [lomydeHne mpusTHO MaxXHYIIETO CI0XKHOTO 3dupa.

OTHoI1IeHNEe CAMBOYHOTO, TTOICOTHEYHOT0, MAITUHHOTO MAacel U MaprapuHa K OpoMHON
BOJIE M pACTBOPY NEPMAHIaHaTa KaJusl.

JlaGopaTopHbIie ONbITHI

B3anmopelictBue pacTBopa yKCYCHOM KHCJIOTBI C MArHUEM, OKCUAOM LIUHKA,
ruapokcuaom xeinesa (I1I), pactBopoM kapOoHaTa Kaausi U cTeapara Kajiusl.



O3HakomIleHHE ¢ 00pa3laMH CII0KHBIX 3PHUPOB.
OTHo1IeHUE CI0KHBIX A(DUPOB K BOJIC U OPTaHUYECKUM BEILIECTBAM.
BriBegeHuE ®KUPHOTO MSATHA C IOMOIIBIO CIOKHOT0 3upa.
PacTBOpuMOCTB KUPOB B BOJE U OPraHUYECKUX PACTBOPUTENSX.
CpaBHEeHME MOIOIIUX CBOMCTB X0351MCTBEHHOr0 Mbl1a © CMC B KE€CTKOM BOJE.
IIpakTHyeckue 3aHATHS
PactBoprMOCTb paznuyHbIX KapOOHOBBIX KUCIIOT B Bojie. B3auMozeiicTBue ykcycHon
KHUCJIOTHI ¢ MeTauiamu. [loyuenre n3oaMuiioBoro 3pupa yKCyCHOUM KHUCIOTHI.
CpaBHEHME CTETIEHN HEHACHIIIIEHHOCTH TBEPAOTO U KUJIKOTO KUPOB. OMBIIICHHE KUPA.
[TonyueHnue MblIa ¥ U3yUYECHHUE €TI0 CBOMCTB: MEHO0OPa30BaHUsI, PEaKIIMi HOHHOT'O OOMEHa,
TUAPOJIN3A, BBIICJICHHUS] CBOOOIHBIX JKUPHBIX KUCIIOT.

1.10. YruaeBoabl

IMonsiTue 06 yraesoaax. Knaccudukanus yrineogoB. MoHO-, TU- U TTOJIMCaXapU/IbI,
NPEACTaBUTENN KAXI0M IPYyNIbl yIriIeBOA0B. brosiornyeckas poib yriieBoA0B, UX
3HAYCHHUE B KU3HH YEJIOBEKA U OOIIECTRA.

Monocaxapuabl. CTpo€HUE U ONITUYECKAsE U30MEPUSI MOHOCAaXapuI0B. Mx
KJ1accu(puKaIys 1Mo YKCIy aTOMOB yriiepoja ¥ IpUpojie KapOOHUILHOMN TPYIIIIHL.
®opmynsl Guniepa u Xeyopca sl H300pakeHus: MOJIEKya MoHOocaxapu1oB. OTHECEHUE
MOHoOcaxapuoB K D- u L-psany. Baxknenmune npeacraBuTeaIn MOHO3.

I'mroko3a, cTpoeHue ee MoJieKysbl U pu3udeckue cBoicTBa. Tayromepus. XuMU4YecKue
CBOICTBA TJIFOKO3bI: PEAKIUH MO aJbJACTUIHOM Tpymie («cepeOpsHOTO 3epKaiay,
OKHUCJIEHHE a30THOM KUCIOTOM, THApUpOBaHue). Peakuu riroKo3bl KAK MHOTOATOMHOTO
CIIUpTa: B3aUMOJICHCTBHUE TIIOKO3bI ¢ ruApokcuioM meau (1) mpu komHaTHOIM
TEeMIIepaType U HarpeBaHuu. Pa3nuunbie TUITBI OpOKEeHUS (CITUPTOBOE, MOJIOYHOKHUCIIOE).
I'mroko3a B mpupoae. buomornueckas posiap U NpuMEHEHUE IIT0K03bl. DpyKTO3a KaK
U30Mep IIH0KO3bl. CpaBHEHHE CTPOCHHS MOJIEKYJIBl U XUMUYECKUX CBOMCTB IJTIOKO3bI U
bpykTO3bl. PPYKTO3a B MPUPOJIE U €€ OMOTOTUYECKas pOJlb.

[lenTo3wl. Pubo3a u nezokcuprbo03a Kak mpeacTaBuTeN albaoneHTo3. CTpoeHue
MOJIEKYIL.

JMucaxapuabl. CtpoeHue aucaxapuioB. Criocod couseHeHUs [UKIIOB.
BoccranasnuBaromye 1 HEBOCCTaHABIMBAIOIINE CBOMCTBA AUCAXapUI0B KaK CIEICTBUE
coweHeHHs ukia. CTpOeHHE U XUMUYECKHE CBOICTBA caxapo3bl. TeXHOIOTHYECKHE
OCHOBBI ITPOU3BOACTBA Caxapo3bl. JIakT03a U MaJIbTO3a KaK H30MEPHI CaXapo3bl.

IMoancaxapuabl. O61Iee cTpoeHue moiaucaxapuaoB. CTpoeHrne MOJIEKYJIbI Kpaxmarna,
aMMJIO3a U aMWIONEKTUH. PU3nUYecKre CBOMCTBA Kpaxmala, €ro HaX0KJI€HUE B IPUPOAE U
Ouostoruueckas poib. [ mukoreH. XuMu4eckue cBoicTBa Kpaxmana. CTpoeHue
AIIEMEHTAPHOTO 3BEHA IEJITI0N03bl. BiusiHUuEe CTpOeHUs TOIMMEPHON ey Ha Pu3ndecKue
Y XUMHYECKHE CBOMCTBA IEJUTIOJIO3BI. | HIApOIU3 EeIUTI0I03bl, 00pa30BaHHE CIIOKHBIX
7(UPOB C HEOPTAHUYECKUMH W OPTaHUYECKUMU KuciaoTtaMu. [ToHsTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IlIeJIKe, BUCKo3e. HaxoxaeHue B npupoie u Onojgoruyeckast poJib
1esuoa03bl. CpaBHEHUE CBOMCTB Kpaxmaia U LEJUTHOI03bI.

JemoHcTpanumn

OOpa3i1ibl yriaeBo0B U U3ACIUN U3 HUX.

[Tonydyenune caxapaTa KaJbLUs U BBIICICHUE CaXapo3bl U3 PACTBOPA caxapaTa KaJIbLus.
B3aunmopelicTBue TII0K03bl ¢ PYKCUHCEPHUCTON KUCIOTOM.



OTtHomieHue pacTBOPOB caxaposbl U MasibTo3bl K Cu(OH)2 nipu HarpeBanuu.
O3HakoMIieHHE ¢ PU3HMUECKUMH CBOMCTBAMU Kpaxmaia U IEUTI0I03bI.
HaGyxanue 1ieuirono3sl 1 Kpaxmania B BOJE.
[Tony4yenue TpuHUTpATA LEIUTFOIO03bL.
Komnexuus BOIOKOH.
JlaGopaTopHbIie ONbITHI
O3HakoMJieHHE ¢ PU3MUECKUMH CBOMCTBAMHU TJIFOKO3bI (anTeyHasl yIaKoBKa, TAOJETKH ).
KucnotHsli ruponans caxapossl.
3HaAKOMCTBO ¢ 00pa3liaMu MOJIMCaXapuaoB.
OO6HapyxeHHre KpaxMmaja ¢ TOMOIIbI0 KAUeCTBEHHOU peakiiuu B Mejie, xjiebe, orypre,
MaprapvHe, MaKapOHHBIX U3JICNIHAX, KpyHax.
IIpakTHyeckue 3aHATHS
Peaxius «cepeOpsiHOTO 3epKajay rioKo3bl. B3anMoaelicTBre TIH0KO3bI ¢ THIPOKCHIOM
menu (I1) mpu paznuyHbBIX TeMnepaTypax.
JleificTBME aMMUaYyHOTO pacTBOpa OKCHIa cepedpa Ha caxaposy.
OO6Hapy>xkeHue JJaKTo3bl B MOJIOKe. JlelicTBue Hoaa Ha Kpaxmail.
1.11. AMUHBI, AMMHOKHCJIOTHI, 0€eJIKHI

Knaccudukanus u usomepusi amuHoB. [lousarue o6 amunax. [lepBudHbIe, BTOpUYHbBIC
U TpeTHYHbIC aMUHBI. Kiaccudukaiyss aMUHOB 110 TUITY YTIE€BOJOPOIHOTO paguKaiia u
YUCJTy aMUHOTPYII B MOJIeKyJe. ['oMomornueckue psijbl NpelebHbIX aTM(PaTUIECKUX U
apoOMaTUYECKUX aMUHOB, U30MEpPHS U HOMEHKJIATYpa.

XuMu4eckne CBOMCTBA aMUHOB. AMUHBI KaK OPraHMYE€CKUE OCHOBAHMS, UX CPAaBHEHUE
C aMMHMaKOM U JPYTMMH HEOPraHUYECKHUMHU OCHOBAaHUAMU. CpaBHEHUE XUMUYECKUX
CBOMCTB anu@aTHUEeCKUX U apoMaTHUecKux aMmruHoB. O0Opa3zoBaHre aMU10B. AHHUIMHOBbBIE
kpacurenu. [loHATHE O CHHTETHYECKHUX BOJIOKHAX. [lonraMuabl 1 moJinaMuaHbIe
CUHTETUYECKUE BOJIOKHA.

IlpumeHeHnue u nosyyenue aMuHoB. [lonyuenue amunoB. Pa6oter H.H.3unuHa.
AMHUHOKUCJIOTHI. [IoHATHE 00 aMUHOKHUCIIOTaX, UX KIAaCCU(PUKAIMS U CTPOCHHE.
Onrtudeckas nzomepus o-aMUHOKUCIOT. HoMeHknaTypa aMUHOKUCIIOT. [[BOMCTBEHHOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB @aMHUHOKHUCJIOT U €€ IPUYUHBL. bunosspHbie noHbl. Peakiumn
KoHJeHcanuu. [lentuaHas cBsi3p. CHHTETUYECKHE BOJIOKHA: KalIPOH, SHAHT.
Knaccuduxanus BonokoH. [lonydeHne aMMHOKUCIIOT, X IPUMEHEHHE U OUOJIOTHYecKas
byHKIHS.

beaku. benku kak npupoHbie noauMepsl. [lepsuunas, BTopudHasi, TpeTUYHAS U
YeTBEPTUYHAS CTPYKTYphI 0eTKOB. PUOPUIIISIPHBIC U TIOOYIsIpHBIE OeNKH. XUMUYECKUE
CBOICTBa OEIIKOB: TOPEHHE, IEHATYpaIlUs, THAPOIIN3, KAYECTBEHHBIE (IIBETHBIE) PEaAKI]UH.
buonornyeckue pynkumnn 6enkoB, ux 3HaYeHHe. benku kak komnoneHT numy. [Ipobiema
OEJIKOBOT'O TOJIOTAHMS U ITYTH €€ PEIICHUS.

JdemoncTpanuun

du3nyecKue CBOMCTBA METHJIAMUHA: arperaTHOE COCTOSIHUE, LIBET, 3aax, OTHOLIEHUE K
Bojzie. ['opeHne MeTuinaMuHa.

B3anmopelnicTBrue aHUIMHA U METHJIAMUHA C BOJOM U KUCJIOTaMH.

OkpaivBaHue TKaHeH aHUIIMHOBBIMU KPACUTEISIMH.

O6HapyxxeHne (yHKIIMOHAIBHBIX TPYIIN B MOJIEKYJIaX aMUHOKHUCIIOT.

Heiitpanuzamus menouym aMMHOKUCIOTOM.



Heiitpanusanus Kuci0Tbl aMUHOKUCIIOTOM.

PactBopenue u ocaxaeHue OEIKoB.

JIabopaTopHbIe ONBITHI

N3roToBiieHHE IAPOCTEP)KHEBBIX U OOBEMHBIX MOJIENEH N30MEPHBIX aMUHOB.
PactBopenue 0€nKOB B BOJE U UX KOATyJISLIMS.

OO6napyxeHue O0eyka B KypUuHOM SIHIE U MOJIOKE.

IIpakTHyeckue 3aHATHS

OO6pa3oBanue cosneil aHmiMHa. bpomupoBaHue aHWIMHA.

O6pazoBanue coieit riaunuHa. [loaydeHre MeaHON COJIM TIIUIMHA.
Henatypanus 6enka. L[BeTHbple peakuyu O€IKOB.

1.12. A3oTcoaep:kaiiue rerepounkindeckue coeqnneHus. HykiennoBbie KHCI0THI

HyxnenHoBble KucJI0ThI. HyK/IeMHOBBIE KUCTOTHI KaK MPUPOIHBIE TTOJUMEPBHI.
Hyxneotunel, ux crpoenue, npumepbsl. AT® u AP, ux B3anMONpeBpaILIEHUE U POJIb
storo npotuecca B npupoje. [lonsitue JIHK u PHK. Ctpoenune JIHK, ee nepBuunHas u
BTOpUyHas cTpykrypa. Paborel ®.Kpuka u J[.Yorcona. KommieMeHTapHOCTh a30TUCTBIX
ocnoBanuii. Pernukanus JJHK. Oco6ennoctu ctpoenust PHK. Tunst PHK u nx
ounonornyeckue Gpynkuun. [lonstue o TponyHoOM Koje (kogoHe). buocuntes 6enka B
KUBOU KieTKe. ['eHHast HHkeHepusi 1 OMoTexHosorusd. TpaHcreHHbie GOpMbl PACTEHUH U
KUBOTHBIX.

JemoHcTpanuun

Mopenu MoJIeKyJ BaKHEHIINX TeTePOIUKIIOB.

Komnekuus reTepouuKIn4eckux COeIMHEHUI.

JlelicTBHe pacTBOpa NMUPUINHA HA UHAUKATOP.

B3aumonernicTBre mupuanHa C COITHON KUCIOTOM.

Mogens monekynsl JIHK, nemoHcTpanys npuHIMIIa KOMIUIEMEHTAPHOCTH a30THUCTBIX

ocHoBaHuii. OOpa3ibl MPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (POPM pACTEHMIA U KUBOTHBIX.

JlexapcTBa U ipenapaTsl, U3TOTOBIEHHBIE METOJaMH T€HHOW NHKEHEPHUH U

ouorexHosorun. JIabopaTopHbIii ONBIT

N3roTtoBiieHne 00bEMHBIX U IIAPOCTEPKHEBBIX MOJIEJIECH a30TUCTHIX TETEPOIIUKIIOB.
1.13. buoJjiornyecku akTUBHbIE COeINHEHUS

®epMmenThl. [TorsTre 0 hepMeHTaX Kak 0 OMOJIOTHYSCKUX KaTaau3aTopax OeIKOBOM
npupoabl. OCOOEHHOCTH CTPOEHUS U CBOMCTB B CPABHEHUHU C HEOPTAaHUYECKUMU
karanuzaropamu. Kinaccudukamus ¢pepmenToB. OCOOEHHOCTH CTPOCHHS 1 CBOMCTB
(bepMEHTOB: CENEKTUBHOCTH U 3(PHEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (hEPMEHTOB OT
temnepaTtypsl U pH cpenbl. 3nHaueHue (pepMEHTOB B OMOJIOTMH U IPUMEHEHUE B
IIPOMBIIIEHHOCTH.

Butamunsl. [Tonstue o Butamunax. Mx knaccuduxamus u o6oznauenue. Hopma
noTpebieHust BuTaMuHOB. BogopactBopumbie (Ha mpuMmepe ButamuHoB C, rpynmsl B u P)
U XKUpopacTBOpuUMbIe (Ha npumMepe BUTaMuHOB A, D u E). ABUTaMHHO3BI,
TUTNIEPBUTAMUHO3BI ¥ TUTIOBUTAMUHO3BI, UX TPO(QHUITIAKTHKA.

I'opmonsl. [ToHsTHE O rOpMOHAX KaK OMOJIOrMYECKH aKTUBHBIX BEIIECTBAX,
BBINIOJIHAIOIIMX YHAOKPUHHYIO PETYIISLHUIO )KU3HEAESTEIIbHOCTH OPraHU3MOB.
Krnaccudukanus ropMOHOB: CTEpOUABI, TPOU3BOIHBIE AaMUHOKHCIIOT, ITOJIMIIENITHIHBIE U
0eJIKoBbIE€ TOPMOHBL. OTAENIbHBIE TPEACTABUTENN: 3CTPAIUOI, TECTOCTEPOH, UHCYJIUH,
aJpeHaJINH.



Jlekapcrsa. [loHsATHE O JIEKapCTBAX KAK XUMUOTEPAIIEBTUUECKUX TpenapaTtax. Kpatkue
HMCTOPUYECKUE CBEJCHUS O BOSHUKHOBEHUU U PA3BUTUU XUMUOTepanuu. ['pymnmbl
JEKapCTB: Cylb(paMu bl (CTPENTOLNI), AHTUOMOTUKH (TIEHULIUILIIUH ), AaHTUITUPETUKHU
(actiupuH), aHATBI€TUKU (AHAJBIUMH). MexaHu3M JeHCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX
MPENnapaToB, CTPOCHUE MOJIEKYJI, TPOTHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAJIN3a
XUMUYECKOTO CTPOCHUS. AHTUOMOTUKH, UX KIacCU(UKALIMS IO CTPOEHUIO, TUITY U
CHIEeKTpY AehcTBUs. be3onacHble criocoObl TPUMEHEHMUS, JIEKAPCTBEHHBIE (POPMBI.
JdemoHcTpanuun
CpaBHenue ckopoctu pasnoxeHuss H202 o aeiictBuem dhepMeHTa KaTajaasbl U
Heopranuveckux katanuzatopon: Kl, FeCl3, MnO2.

OO6pa3ibl BUTAMUHHBIX MPETapaToB.
[TostuBUTAMUHBI.
Nnmoctpanuu Gotorpaduii >)KUBOTHBIX C pa3IMYHbIMU (DOpPMaMH aBUTAMUHO30B.
[Tnakat ¢ n300pakeHNUEM CTPYKTYPHBIX (hOPMYIT dCTpaanoIa, TECTOCTEPOHA, apeHaTNHA.
BsaumopeiictBue agpenanuHa ¢ pactsopom FeCl3.
benkoBas npupona uHCynrMHA (LIBETHAS pEaKIus Ha OCTIKH).
[TnakaTel UK KOJOTpaMMBbl ¢ hopMyaMUu aMuja CyJIb(PaHUI0BON KUCIOTHI,
TuruApodoIueBol U T0XKHOW AUTUIPOdOTHEBON KUCIOT, OCH3WITICHUITUILINHA,
TeTpaIuKINHA, 1ieoTakCHMa, aclIupUHa.
JlaGopaTopHbIie ONBITHI
HcnbiTaHne pacTBOPUMOCTHU aJIpeHAIMHA B BOJIC M COJITHOU kuciote. OOHapykeHue
aCIUpHHA B TOTOBOM JIEKapCTBEHHOU dopMme.
IIpakTH4eckue 3aHATHS
OO6nHapyxeHue BuTaMuHa A B mojiconHeuHoM Maciie. OoHapysxenue Butamuta C B
sa010uHOM coke. OnpeneneHue BuTaMuHa D B ppIObeM Kupe UK KypHHOM KEITKE.
JleicTBHE aMUIIO3BI CIIFOHBI HA Kpaxmal. [[ercTBue neruaporeHasbl HA METUIEHOBBIN
cuHui. JleficTBrE KaTanas3bl Ha MEPOKCU BOAOPOA.
AHanu3 JIeKapCTBEHHBIX MTPENapaToB, IPOU3BOIHBIX CAIUIIMIOBOM KUCIOThL. AHAIN3
JIEKapCTBEHHBIX MPENapaToB, MPOU3BOAHBIX M-aMUHO(EHOIA.

2. O0masi ¥ HeOPraHuvecKasi XUMHUS

2.1. Xumusi — HayKa 0 BelmecTBax

CocraB BemecTBa. XuMuueckue 3JeMeHThl. CIIOCOOBI CYIIECTBOBAHMS XUMHUECKUX
3JIEMEHTOB: aTOMBI, IPOCTHIC U CIIOKHBIE BEIIECTBA. BeniecTBa MOCTOAHHOTO U
MIEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB. BemiecTBa MOJIEKyIIpHOTO
U HEMOJIEKYJISIpHOTO cTpoeHus. CiocoObl 0TOOPaKEHUS MOJIEKYII: MOJIEKYJISIPHBIE U
CTPYKTYpHBIE (DOPMYIIBI; MIAPOCTEPKHEBBIE U MACIITAOHBIE TPOCTPAHCTBECHHBIC
(Ctroapra—Dbpurne6a) Moaenu MOIEKYII.

N3mepenue BemecTtBa. Macca aTOMOB 1 MOJIEKYyJl. ATOMHas € JMHUIIA MACCHI.
OTHOCUTENBHBIE AaTOMHAs ¥ MOJIEKYJIIpHast Macchl. KoanuecTBO BeUIeCcTBa U €AMHULBI €r0
U3MEPEHUS :MOJIb, MMOJIb, KMOJIb. HHcno ABoraapo. MonspHasa macca.

ArperaTHble COCTOSIHUA BellecTBa. TBepioe (Kpucrayuimyeckoe u amopdHoe),
KUJKOE U ra3000pa3HOE arperaTHble COCTOSIHUA BEIIECTBA. 3aKOH ABOTaJIpo U €Tro
cieacTBus. MonsipHbIil 00beM BEIIECTB B ra3000pa3HOM COCTOSSHUHU. OO0beAMHEHHBII
ra3oBbIi 3aKOH U ypaBHeHHEe Menneneesa—Knaneipona.



Cwmecn BemrecTB. Pazinnuns MexXay CMECSIMA U XUMUYECKUMU COEIUHEHUSIMHU.
MaccoBast u 00beMHas J0JIM KOMIOHEHTOB CMECH.
JdemoHcTpanuun
OnbITHI, WITIOCTPUPYIOIINAE 3aKOH COXPAHEHUSI MACCHI BEILIECTB.
HabGop moneneit aToMOB U MOJIEKYII.
HexoTtopsie BemecTBa KOJIMYECTBOM B 1 MOJIb.
Mopenb MOJSIpHOTO 00beMa ra3oB.
IIpakTHyeckue 3aHATUSA
NsrotoBnenue moaenei MOJIEKYJ HEKOTOPBIX OPraHUYE€CKUX U HEOPTaHMYECKUX BEILIECTB.
Ouuctka BeniecTB PuiIbTpOBaHUEM U TUCTWLIsALIUEH. OUNCTKA BEIIECTB
NepeKpUCTaAIIIN3aALUCH.
2.2. CtpoeHnue aToma

ATOM — CJ102kHAsA yacTula./[oka3aTenbCcTBa CIOKHOCTH CTPOCHUS aTOMAa: KaTOJHbIEC U
PEHTIeHOBCKUE J1y4H, PoTodP(DHEKT, paJuoaKTUBHOCTD, JIEKTPOIIU3.

[Tnanerapuas moaens atroma J.Pezepdopaa. Crpoenue aroma o H.bopy.
CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUU atoMa. KoprycKyisipHO-BOJIHOBOUN Ayain3m
yactull Mukpomupa. CoctaB aTOMHOrO0 siipa. HykoHbI: TPOTOHBI U HEUTPOHBI.
N3oTonsl 1 HyKIUABL. Y CTOMYMUBOCTD SEP.

DJieKTpoHHAas 000;109Ka aTOMOB. [loHsITHE 00 PIEKTPOHHON OpOUTAIH U
ANEKTPOHHOM obJiake. KBaHTOBBIC UMclia: riaBHOE, OpOUTAIbHOE (TOOO0YHOE), MATHUTHOE
U CIMHOBOE. Pacipeienenne 3JIeKTPOHOB M0 YHEPTETUYECKUM YPOBHSIM, IMOTYPOBHSIM U
OpOUTAIAM B COOTBETCTBUHU C MPUHIIMIIOM HAUMEHbBIIIEH dHeprun, npuHiunom Ilaymnu u
npaBwioM ['yHaa. D1eKTpoHHbIE KOH(UTYPAIIUA AaTOMOB XUMHUUYECKHUX JIEMEHTOB.

BasieHTHBIE BO3MOXKHOCTH aTOMOB XUMUYECKHX AJIEMEHTOB. DIIEKTPOHHAs
KIacCuUKAIUS XUMHUECKUX JIEMEHTOB: S-, P-, -, f-3eMeHTHI.

JdeMoHCTpamumn

dotordexr.

Mopenu opOuTaneii pa3nuaHoi (OPMBI.

JlaGopaTopHbIii ONIBIT

HaGmronenne cieKTpoB UCITYCKAaHUS U TIOTJIOMIEHUSI COSAMHEHUN XUMUYECKUX DJIEMEHTOB
C IOMOIIBIO CIIEKTPOCKOTIA.

2.3. Ilepuoanueckuii 3akoH u Ilepuoanyeckasi cucTeMa XMMHUYECKHX 3J1€MEHTOB
JI.A.MenaeneeBa

OTKpbITHE MEPUOTUYECKOTO0 3aK0HA. [Ipennockuiky: HaKoTUIEHHE (PAKTOIOTHIECKOTO
Martepuaina, pabotsl npeamecteeHHUKOB (M.B.[lebepeitnepa, A.D.IllankypTtya,
JIx.A.Heronenaca, JI.FO.Meiiepa), che3n xumMukoB B Kapicpya, TMUYHOCTHBIE KauecTBa
N .MenneneeBa. Otkpoitue .M. Menaeneesim [leproanueckoro 3akoHa.

Ilepuoauveckmii 3aKkoH U cTpoeHue aroma. M3otonsl. COBpeMEHHOE TTOHSATHE
XAMHYECKOTO 3JIeMeHTa. 3akoHOMepHOCTh [.Mo3mu. CoBpemeHHast (OpMyIHpOBKa
[Tepuoanueckoro 3akoHa. [lepuonnyeckas cuctema u cTpoeHrue aroMa. OU3NUECKUN
CMBICJI ITOPSIKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB TpyIIbI U niepuoaa. [lepuoanueckoe
M3MEHEHHE CBOICTB 3JIEMEHTOB: paJinyca aToMa; SHEPTrUU HOHU3AIUY;
ANEKTPOOTPULIATEIbHOCTH. [[pUunHBI H3MEHEHUSI METAJTUTMYECKUX U HEMETAINTMYECKUX
CBOMCTB 3JIEMEHTOB B I'PYIINAX U MEPUOAAX, B TOM YHCIIE€ OOJIBIINX U CBEPXOOIBIINX.



3nauenue [lepuoanueckoro 3akoHa u [lepnoanyeckoi CuCTEMBI XUMHUYECKUX 3JIEMEHTOB

J.N.MenneneeBa it pa3sBUTUSA HAYKU U IOHUMAaHUSI XUMUYECKOW KAPTUHBI MUPA.

JdemoHcTpanuun

Paznuunbie BapuanThl Tabauibl [lepruoaudeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB

J.1.Menneneena.

OO6pa3ibl MPOCTHIX BEIIECTB OKCUIOB U THAPOKCUI0B nemeHToB 11 nepuona.

JlabopaTopHBIi ONBIT

CpaBHEHME CBOMCTB MPOCTHIX BEIIECTB, OKCUJIOB U TUAPOKCUIOB 35ieMeHTOB 11 nepuona.
2.4. CtpoeHue BemecTBa

ITonsiTHE 0 XUMHYECKOMN CBA3M. TUIBI XUMUYECKUX CBA3EH: KOBAJICHTHAsA, HOHHAS,
METAJUINYECKasi U BOJOPOIHAS.

KoBanenTHas xumuyeckas cBsi3b. /[Ba MexaHu3ma oOpa3oBaHUsI 3TOU CBSI3U:
OOMEHHBIN U JOHOPHO-aKIIeNTOPHbINA. OCHOBHBIE MTapaMeTPhl ATOTO TUIIA CBSI3U: JIJTUHA,
MPOYHOCTH, YTOJI CBSI3U WJIM BaJICHTHBINA yroia. OCHOBHBIE CBOMCTBA KOBAJICHTHOM CBSI3U:
HACBIILIEHHOCTh, MOJISPU3YEMOCTh U TPOUHOCTh. DIIEKTPOOTPULIATEILHOCTh U
KJ1accu(puKaIus KOBAJICHTHBIX CBSI3€H MO 3TOMY MPU3HAKY: MOJISIPHAS U HETOJIspHas
KOBaJICHTHBIC CBSI3H. [10JIApHOCTD CBSI3M M MOJSIPHOCTh MOJIEKYIIbl. Criocob
NepPEKPhIBAHMS JICKTPOHHBIX OpOUTaiel U Kiaccu(uKaims KOBaJICHTHBIX CBSI3EH 1O
ATOMY MPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBAJICHTHBIX CBSI3€H U KiIacCU(DUKAIIUS UX TIO
3TOMY IMPU3HAKY: OJUHAPHBIC, IBOMHBIE, TPONHBIE, MOTYTOPHBIE. THIBI KPUCTATUTUMYECKUX
PEIIETOK y BEIIECTB C 3TUM THUIIOM CBS3U: ATOMHBIE U MOJIEKYJIsIpHBbIE. DU3HNYECKUe
CBOWCTBA BELIECTB C ’TUMU KPUCTAIUIMYECKUMHU PELIETKAMH.

Honnas xumuveckas cBsi3b. KpaiiHuii ciiydali KOBAJIEHTHOM TMOJAPHOM CBA3U.
Mexanu3m 00pa3oBaHusl HOHHOM CBsI3U. MIOHHBIE KpUCTAINTMYECKHUE PEIIETKH U CBOICTBA
BEILIECTB C TAKUMU KPUCTAJUIAMH.

MeTasinyeckasi Xumudeckasi cBsizb. OcoObIi TUIT XUMHUYECKON CBSI3H,
CYILIECTBYIOIMN B METAJUIaX U cruiaBaxX. Ee oTinuus U CXOACTBO ¢ KOBAJEHTHOM U
MOHHOM CcBsA3siIMHU. CBOMCTBA METAJUIMYECKOMN CBSI3U. MeTalNTInyecKiue KpUCTaInYeCKHUe
PELIETKN U CBOMCTBA BEIIECTB C TAKUMU KPUCTAJIIAMM.

Bopopoanasi xumudeckas cBsizb. MexaHn3M 00pa3oBaHus Takoi cBs3u. Ee
KJaccupUKaIs: MEXMOJIEKYISIpHAsl 1 BHYTPUMOJIEKYJISIPHAS] BOJIOPOHBIE CBSI3U.
MouiekyapHbIE KPUCTAUIMYECKHUE PEMIETKH JJIs1 3TOr0 THNA CBA3U. OPU3NUECKUE CBOMCTBA
BEILIECTB C BOAOPOIHOMU CBA3bIO. brosiornueckast pojib BOLZOPOJAHBIX CBSI3E€H B
OpraHu3aliy CTPYKTYP OMOIOIMMEPOB.

Ennnas npupoaa XMMHAYECKHUX CBS3EH: HAJTMYUE PA3JIMYHBIX TUIIOB CBSA3EH B OJTHOM
BEILIECTBE, IEPEXOJ OJTHOTO TUIIA CBSA3U B IPYrOM U T.II.

Komnuiekcooopa3zoBanme. [loHsTHEe 0 KOMIUIEKCHBIX coeMHEeHUAX. KoopinHaIMOHHOE
YHCIIO KOMIUIEKCOOOpa3oBartess. BHyTpeHHss U BHENTH:S c(hepa KOMITIIEKCOB.
Homenkitatypa KOMIUIEKCHBIX cOeTMHEHN. VX 3HaueHue.

JdemoncTpanuun

Mojaenu MoJIEKyN pa3aIunyHONU APXUTEKTYPHL.

Mopenu U3 BO3AYIIHBIX IAPOB IPOCTPAHCTBEHHOTO PACIIONOXKEHUS Sp-, SP2-,
Sp3ruOpUIHBIX OPOHTAIICH.

Mojenu KpuCcTalnIMYeCKUX PEMETOK Pa3JIMYHOrO TUIIA.

Mopenu monekyn JIHK u Genka.



JlabopaTopHbIe ONBITHI
B3aumoneiicTBe MHOTOATOMHBIX CIIMPTOB € (DETMHIOBOM KHUIAKOCTBIO.
KauecTBeHHbIe peakuny Ha HOHBI Fe2+ u Fe3+.

2.5. Honumepsl

Heopranuyeckue nmonuMepsl. Ilonumepsl — IIPOCTHIE BELIECTBA C AaTOMHOM
KPUCTANIMYECKON PEIIeTKON: aJuIOTPONHbIE BUJIOM3MEHEHUSI yriiepoia (anmas, rpadur,
KapOuH, QyJIepeH, B3aMMOCBI3b THOpUAN3ALUN OpOUTANIEH Y aTOMOB yIiepoja C
MPOCTPAHCTBEHHBIM CTPOEHUEM AJUIOTPOIHBIX MOAU(DUKALININ); CEJIEH U TEJLTyP
LENIOYEYHOTr0 CTpOeHUs. [lonumeppl — CII0)KHBIE BEIIECTBA C AaTOMHOU KPUCTAIUIMYECKON
PEIIeTKOM: KBapll, KpeMHE3eM (IMOKCUIHBIE COCMHEHUS KPEMHUS ), KOPYH (OKCHUJ
AIIOMUHUS) U AJIFOMOCHIIMKATHI (TIOJIEBbIE MIMAThI, CII0/1a, KAOJUH). MUHEpasbl U TOPHBIE
nopoabl. Cepa miactuueckas. MuHepanbHOE BOJIOKHO — acOecT. 3HaueHue
HEOPTraHUYECKUX MPUPOTHBIX MOJTUMEPOB B HOPMUPOBAHUHN OJHOM U3 T€OJIOTMYECKUX
o0os04eK 3emMiId — JIMTOC(EPBHI.

Opraanyeckue noauMepsbl. CrocoObl X MOTYUYEHUS: pEAKIIMU TOJTUMEPU3ALUU U
peakiuu noJMKoHAeHcauuu. CTpyKTypbl TOJUMEPOB: JINHEMHBIE, pa3BETBIICHHBIE U
npocTpaHcTBeHHbIE. CTPYKTYPUPOBAaHUE MMOJIMMEPOB: BYJKAHU3AIUS KAyUYyKOB, 1yOJIeHHE
0€JIKOB, OTBEPK/ICHUE MTOJIMKOH/ICHCAIIMOHHBIX MTOJIUMEPOB.

Krnaccudukaims noimMepoB Mo pa3aIudHbIM PU3HAKAM.

JemoHcTpanuun
Komnexuun miactmace, KaydykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MOPO/I.
MuHepasibHOE BOJIOKHO — ac0eCcT — U U3JIeNUs U3 HETO.
Mopenu monekyn 6enkos, [JHK, PHK.
JlaGopaTopHbie ONBITHI
O3zHakomileHHe ¢ 00pa3iiamMu MIacTMace, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U TOPHBIX
nopoz. [Iposepka miactMacc Ha 3JIEKTPUYECKYIO IPOBOAUMOCTD, TOPIOYECTh, OTHOLLICHUE
K pacTBOpaM KHUCJIOT, IEJI04YEN U OKUCITUTEIICH.
CpaBHEHUE CBOWCTB TEPMOPEAKTUBHBIX U TEPMOILIACTUYHBIX IJIACTMACC.
[TomyyeHue HUTEN U3 KAIPOHOBOM WJIHM JIABCAHOBOM CMOJIBI.
OO6Hapy>xeHue Xj0pa B MOJUBUHIIXJIOPHUIE.

2.6. IncnepcHbie CUCTEMBI

IlonsiTue o nucnepcHbIX cucteMax. Knaccudukaims AUCTIEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperaTHOr0 COCTOSIHUS JUCTICPCUOHHOM CpeIbl U JUCTIEPCHOU (Da3sl, a
TakKKe M0 pa3Mepy UX 4acTull. [ pyOoauciepCcHbIE CUCTEMBI: SMYJIBCUH B CYCIICH3HH.
ToHKOAMCTIEPCHBIE CUCTEMBI: KOJUIOMAHBIE (30JIM U €M) U UICTUHHBIE (MOJIEKYIISIPHBIE,
MOJIEKYJISIPHO-UOHHBIE ¥ HOHHBIE). D dekT Tunnans. Koarymsamus B KOJUTOUIHBIX
pactBopax. CuHepe3ucC B TesiX.

3Ha4yeHHe TMCIIEPCHBIX CHCTEM B KUBOIl U HeKMBOW NPHpoAe U MPAKTHYECKOM
KM3HH YeJIOBeKa. DMYJIbCUH U CYCIIEH3UU B CTPOUTENBCTBE, MUIIIEBOM U MEIUIIMHCKON
MPOMBILIJIEHHOCTH, KOCMETUKE. brosiornueckne, MEIUIIMHCKUE U TEXHOJIOTMYECKUE 30JIH.
3HaveHue Teliei B opraHu3aluu KUBOW MaTepuu. bruonornueckue, mUIIEBLIE,
MEIULMHCKHE, KocMeThYeckne ren. CuHepes3uc Kak pakTop, Onpeaesomuil CpoK
TOJTHOCTH MPOJYKIIMHM Ha OCHOBE Teneld. CBEepThIBAHNE KPOBU KaK OMOIOTHUECKHMA
CUHEPE3NC, €TO 3HAYCHHUE.

JdemoHcTpanumn



Bunbl qucniepcHBIX CUCTEM U UX XapaKTEepHbIE TPU3HAKHU.
[TpoxoxaeHue nyda cBeTa 4epe3 KOJUIOUIHbIE U UCTUHHBIE pacTBOPHI (3P dexT Tunaans).
JlabopaTopHbIe ONBITHI
[lony4yeHue cycneH3uu cepbl U KaHU(DOIH.
[lony4yeHue 3MyabCUU PACTUTEIBLHOTO Macia 1 OeH307a.
[Tonyuenue 30154 kpaxmana. [loayuenue 3055 cepbl U3 TUOCYIb(dATa HATPUS.
2.7. XuMun4yeckue peakumu

Kaaccndpukanmuss XuMHUYEeCKHX PeaKUUil B OPraHN4ecKOM U HEOPraHM4YeCKOH
xumuu. [Tonsarue o xumuueckoit peakuuu. Peakiuu, uaymue 0e3 n3MeHEHUs
KaueCTBEHHOI'0 COCTaBa BEUIECTB: aJNIOTPONU3aus U u3omepusauus. Peakiuu, uaymmue c
M3MEHEHHMEM COCTaBa BEILECTB: [0 YHCIY U XapaKTepy pearupyrouux U 00pa3yonmxcs
BEUIECTB (pa3yioKeHHs], COEIMHEHNS, 3aMEIlleHNs, 0OMEHA); M0 U3MEHEHHIO CTeNeHen
OKHUCJICHHSI 3JIEMEHTOB (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE U HEOKUCIUTEIBHO-
BOCCTAaHOBHTEJIbHBIE PEAKIMH); TIO TEIJI0BOMY 3 (PeKTy (3K30- U SHIOTEPMUUECKHE); 110
¢aze (roMo- U TeTepOreHHbIE); M0 HAMPABJIEHUIO (00OpaTUMBbIE U HEOOPATUMBIE); TI0
UCIOJIb30BAHMIO KaTaau3aTtopa (KaTaTUTHUYECKUE U HEKATATUTUUYECKHE); 10 MEXaHU3MY
(panuKanabHBIC, MOJICKYJISIPHBIC U UOHHBIC).

BeposiTHOCTH MpOTEeKAHUSI XUMHYECKUX peakiuii. BHyTpeHHss SHEpTrusi, SHTAJIBITUS.
TennoBoit 3¢ ekt xumuyeckux peakiuid. Tepmoxumudeckue ypaBHeHus. CTangapTHas
SHTANBNHS peakiuii u oopazoBanus BeulecTs. 3akoH [.M.I'ecca u ero cneacTsusi.
DHTpONUS.

Cxopoctb xumMHu4YecKuXx peakuuii. [lonsitre o ckopoctu peakuuii. CKOpocTb roMO- U
TrE€TEPOTr€HHON peaKklu. DHEPrusl aKTUBALUY.

@aKTOpHI, BIUSIOLINE HA CKOPOCTh XUMUUECKOU peakuuu. [Ipupona pearupyromux
BemecTB. Temneparypa (3akoH Baut—I odda). Konnenrpanus. Kataauzaropsr u
KaTaJin3: TOMO- U TETEPOTE€HHBIN, UX MEXaHU3Mbl. DEPMEHTHI, NX CPABHEHUE C
HEOPraHMYECKUMHU KaTaau3aTopaMU. 3aBUCUMOCTb CKOPOCTH PEAKLIMIl OT IOBEPXHOCTU
CONPHUKOCHOBEHHSI pEarupyromnX BEIIECTB.

O0paTuMoOCTh XUMHYECKHUX peaknuid. Xummnueckoe paBHoBecue. [lonsatue o
XUMHUYECKOM paBHOBecHUU. PaBHOBECHBIE KOHIEHTpAUU. [JMHAMUYHOCTh XUMUYECKOT O
paBHOBecusi. DaKTOPBI, BAUSIONINE HA CMEIIEHUE PABHOBECUS: KOHIEHTPALIUS, 1aBICHUE,
temnepatypa (mpunuun Jle [laTense).

JdemoncTpanuun

[IpeBpamenue kpacHoro dochopa B O€IbIi; KUCIOPOIa B 030H.

Mopenu OyTaHna U u300yTaHa.

[TonyueHnue kucaopoaa U3 NEPOKCUAA BOJOPOJA U BOJBI; AETHAPATALINS 3TAHOJIA.
enouka npespamennii P — P205 — H3PO4; cBoiicTBa YKCYCHOW KUCIOTHI; PEAKIINH,
uayiue ¢ o0pa3oBaHUEM OCaJKa, ra3a U BOJbI; CBOMCTBA METAIIJIOB, OKUCIICHUE
anbAEerua B KUCIOTY U CIUPTA B albJACTH/I.

Peakuuu ropeHust; peakiiuu sHA0TEPMUYECKHE Ha IPUMEPE PEAKLIUU PA3IIOKEHUS
(3TaHoONa, KAIMMHOM CeNUTPhI, OMXpOMaTa aMMOHHUS) U SK30TE€PMUUECKUE HA IPUMEPE
peakiuii coenHeHus (00ecBeUnBaHuE OPOMHOM BOJIBI M PACTBOpA NIEPMaHraHATA KaJlus
STUJICHOM, TallleHHUEe U3BECTH U JIp.).

B3anmopelicTBrue IMHKA C paCTBOPAMU COJISTHOM M CEPHOM KUCJIOT IPHU Pa3HbIX
TEMIIEpaTypax, pa3HbIX KOHIEHTPAUIX COJISTHON KUCIIOThI; Pa3ioKeHUE EPOKCH 1A



KHCIIOpoJa ¢ MOMOIIbio okcuaa mapranua (IV), karanassl CbIporo msica u CbIporo
KapTodens.
B3anmojelicTBue MHKA Pa3IuyHON MOBEPXHOCTH (IMIOPOIIIKA, MBLIU, TPAHYI) C KUCIOTOM.
Mojenb «KUIIAIIETO CIOS.
Cwmemienue paBHoBecus B cucteme: Fe3+ + 3 CNS— «—— Fe(CNS)3; ombuIeHHE XKUPOB,
peakuuu dTepuPpUKaLIUU.
3aBUCUMOCTbD CTEIICHU JIEKTPOJIUTUUECKON JUCCOUUAIMN YKCYCHON KUCIOTHI OT
pa3zbasnenusi. CpaBuenue cBoiicts 0,1 H pacTBOpoB cepHOl U CEpHUCTOM KUCTIOT;
MYpPaBbUHOW M YKCYCHOW KUCIIOT; TUJIPOKCUIOB JIUTUSI, HATPUS U KAJIHSL.
JlaGopaTopHbIie ONbITHI
[Tony4yenue Kuciaopoa paznoKeHUEeM MEPOKCHIa BOJOPOAa U (MJIM) epMaHraHaTa Kajus.
Peakiuu, uaymnme ¢ obpasoBaHueM ocajika, ra3a Uid BOJAbBI JJIs OpPTaHUYECKUX U
HEOPraHWYECKHUX KUCIIOT.

2.8. PacTBOpBI

IHonsitue o pactBopax. PU3NKO-XUMHUYECKasi MPUPOJIA PACTBOPEHUS U PACTBOPOB.
B3aumopelicTBue pacTBOPUTENS U pACTBOPEHHOTO BEIECTBA. PAaCTBOPUMOCTH BEIIECTB.
CrniocoObl BbIpa)Ke€HUsI KOHLIEHTPAI[MU PACTBOPOB: MACCOBasi J10JIs PACTBOPEHHOTO
BelIecTBa (MPOILEHTHAs), MOJIIPHAS.

Teopus 371eKTPOJIUTHYECKOI JUCCONMANUN. MexaHU3M JTUCCOIMALINY BEIIECTB C
Pa3IMYHBIMU TUIIAMH XUMUYECKUX CBsi3ed. BKilag pyCCKUX yYEHBIX B Pa3BUTHE
peACTaBICHUN 00 PJIEKTPOIUTUUYECKOU nuccoruanui. OCHOBHBIC MMOJI0KEHUS TEOPHHU
ANEKTPOJIIUTHYECKOM Aucconuannn. CTErneHb 3JIEKTPOIUTUYECKON TUCCOLMAIUU U
dakTopsl ee 3aBUCUMOCTU. CHIIbHBIE U CPEJTHUE IEKTPOIUTHI.

Hucconumanus Boasl. Bomopoasslii mokazarens. Cpea BOJHBIX pacTBOPOB
ANEKTPOIUTOB. Peakiinu oOMeHa B BOJIHBIX pACTBOPAX AJIEKTPOIUTOB.

I'maponus kak o0MeHHbII npouecc. HeoOpaTuMbIii THAPOIU3 OPraHUYECKUX U
HEOPraHMYECKUX COCIMHEHUN U €Tr0 3HaUYCHHUE B IPAKTUYECKOU eI TENbHOCTH YEJIOBEKA.

Oo6paTumbliii ruaposus coseii. CtyneHuaTsiil ruapoaus. [IpakTuueckoe NpUuMEHEHUE
ruaponusa. ['uapoan3 opraHndeckux BemecTB (0eTKOB, KUPOB, YTIEBOAOB,
noJiMHykjIeoTn10B, AT®) u ero 6mosiorudyeckoe u npakTuaeckoe 3HaueHue. OMbIICHUE
KUPOB. Peakius srepudukanum.

JdeMoHCTpanuu

CpaBHeHUE IEKTPONPOBOIHOCTH PACTBOPOB ANEKTPOJIHUTOB.
CMmerieHre paBHOBECHS JUCCOIMAIIMH CITA0BIX KUCIIOT.

NHaukaTopel 1 U3MEHEHNE UX OKPACKHU B PA3HBIX CpEHax.
CepHOKHUCIBIN U (hepMEHTATUBHBIN THIPOIINU3 YTIIEBOJIOB.

[Munponus kapboHaTOB, CYIH(HATOB U CHIMKATOB MICIIOYHBIX METAILIOB;
JlaGopaTopHBbIii ONIBIT

Xapakrep IUCCOLMALNY PA3JIUYHBIX TUAPOKCUIOB.

I[IpakTu4eckoe 3aHsiTHE

[IpuroroBiieHne pacTBOPOB PA3JIUYHBIX BUJOB KOHIEHTPALUU.

2.9. OkHnCcANTEeTBLHO-BOCCTAHOBUTEIbHbIE PEAKIMU. DJIEKTPOXUMHUYECKHE NPOLEeCcChI

OxuCaINTEIbHO-BOCCTAHOBHUTEIbHBIE peakui. CTeNeHb OKUCICHHUS.
BoccranoButenu n okucnurenn. OKUCIEHNE U BOCCTAHOBJIEHUE. BaxkHenmume
OKHCJIUTENN U BOCCTAHOBUTENU. BOCCTaHOBUTEIBHBIE CBOMCTBA METAJIOB — IIPOCTHIX



BemecTB. OKUCIUTENBbHBIE 1 BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETANIOB — MPOCTHIX
BelllecTB. BoccTaHOBUTENIBHBIE CBOMCTBA BEIIECTB, 00pa30BaHHBIX 2JIEMEHTAMU B HU3IIEH
(oTpunaTenbHON) cTeneHN okuciaeHus. OKUCIUTENbHbIE CBOMCTBA BEIECTB,
00pa30BaHHBIX PJIEMEHTAMU B BBICIIEH (ITOJOKUTEIIBHON ) CTETICHU OKUCIICHUS.
OkucnuTeNbHbIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA BEIIECTB, 00pAa30BaHHBIX PJIEMEHTAMU B
MPOMEKYTOUYHBIX CTEIEHSAX OKUCIICHUS.

Knaccupuxkanus oKMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. Peakinmn
MEXXaTOMHOI'O0 U MEKMOJIEKYJISIPHOT'O OKHCJICHUA-BOCCTAHOBJIEHUS. Peakumu
BHYTPHUMOJIEKYJISIPHOTO OKHCJICHUA-BOCCTAHOBIICHUS. Peakiinm caMOOKHCIICHUS -
CaMOBOCCTaHOBJICHHUS (IUCTIPOIIOPIIMOHUPOBAHUS). MeTO/bl COCTABJICHUS YpaBHEHUM
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX peakiiuii. Merto ayieKTpoHHOro Oananca. BiausiHue
Cpelbl Ha MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOIECCOB.

XuMHuYeCKHe HCTOYHUKH TOKA. DIIEKTPOHbIC MOTEHIMANbI. Psii CTaHIapTHBIX
AIEKTPOJIHBIX TOTEHIIUATIOB (DJIEKTPOXUMHUYECKUH Psii HAITPSIKEHUN METAIIJIOB).
["anpbBaHWYECKUE AIEMEHTHI M IPUHITUIIBI UX pa0oThl. COCTaBICHUE raJbBaHUYECKUX
anemMeHToB. O0pa3oBaHue TAIbBAHUYECKUX AP MPU XUMUYECKHUX MPOIIECCaXx.
["anpBaHMYECKHE PJIEMEHTHI, IPUMEHSIEMbIE B )KU3HU: CBUHIIOBASI aKKyMYJISITOpHAS
OaTapesi, HUKeJIb-KaJMUEBbIe OaTapen, TOTJIUBHBIC AJIEMEHTHI.

DJIeKTPOJIN3 PACIVIABOB M BOAHBIX PACTBOPOB JIEKTPOJIUTOB. [Ipoiiecchl,
MPOUCXOAAIIME Ha KATOJI€ U aHOJE. Y PaBHEHHUS JIEKTPOXUMHUUYECKUX MTPOIIECCOB.
DJIEKTPOJIN3 BOJHBIX PACTBOPOB C MHEPTHBIMHU 3JICKTPOJAaMU. IIEKTPOIN3 BOJHBIX
PacTBOPOB C PACTBOPUMBIMU AeKTpoaamu. [IpakTnueckoe NpUMEHEHHE IIEKTPOIIN3A.
JdeMoHCcTpamumn
BoccranoBinenue quxpomMarta Kajausi HUHKOM.

Boccranosnenue okcuga meau (I1) yriiem u Bogopoaom.
BoccranoBinenue quxpomMara Kajausi STUIOBBIM CIIUPTOM.
OkucnuTenbHbIE CBONCTBA a30THOM KUCIIOTHI.

OkucnuTeNbHBIE CBOMCTBA TUXPOMATa KaJlus.

["anpBaHUYECKHUE DIIEMEHTHI U OaTapeuKy.

DnexTponu3 pactBopa xiaopuaa meau (l1).

JlaGopaTopHblie ONbITHI
B3aumonencTBrEe METaINIOB C HEMETAIJIAMH, A TAK)KE C pACTBOPAMU COJIEM U paCTBOPAMU
KHUCJIOT.
B3anmoperictBrue cepHOUM M a30THOM KHUCIIOT C MEJBIO.
OxkucnuTenbHbIE CBOMCTBA MEpMaHTaHaTa Kajlus B pa3IMYHbIX Cpeaax.
2.10. Knaccndukanus Bemectn. IIpocThie BemecTBa

Knaccupukanus Heopranmdeckux BemecTs. [IpocTeie U ClI0KHBIE BELIECTBA.
Oxcunpl, nx knaccudukamnus. ['mapokcuapl (0OCHOBaHUS, KUCIOPOCOAECPKAIINE KUCTOTHI,
ampoTepHbie THAPOKCUABI). KucnoTsl, nx knaccudukamnms. OCHOBaHHS, UX
kiaccudukanus. Colld cpelHUEe, KUCIIbIE, OCHOOBHBIE U KOMILIEKCHBIE.

Metaaasl. [lonoxkeHne MeTamioB B NEPUOIUUECKON CUCTEME U OCOOEHHOCTH CTPOCHHUS
nx aToMoB. [IpocThie BemecTBa — METauIbl: CTPOCHUE KPUCTAIIOB U METAJINYECKas
XUMHYecKasi cBsa3b. O0mue pusndeckrne CBONCTBA METAIOB U UX BOCCTAHOBUTEIIbHBIC
CBOMCTBA: B3aUMOJICUCTBHUE C HEMETaIaMu (KUCIIOPOJIOM, TaJIoTeHaMu, CepOM, a30ToM,
BOJIOPOJIOM ), BOJIOM, KUCJIIOTaMH, pACTBOPAMU COJIEH, OPraHUYeCKUMH BELIECTBAMU



(cupTamu, rajyioreHajgkaHamu, (PEHOJIOM, KUCIIOTaMu), IienouyaMu. OKCUJIBI U
TUAPOKCHIBI METAJJIOB. 3aBUCUMOCTh CBOMCTB 3THX COCIMHEHHUI OT CTEIIEHEN OKUCIIEHHUS
METAJUIOB. 3HAYEHUE METAJUIOB B MPUPOJIE U KU3HU OPTaHU3MOB.

Koppo3us meramios. [lonsatue koppo3un. XumMudeckast KOppo3usl.
OnekTpoxumMuyeckas Koppo3us. CrocoObl 3allUThl METAIIIIOB OT KOPPO3HH.

OO01ue cnoco0bl MOJIy4eHUs1 MeTa/I0B. MeTtasuisl B npupozae. Metamtyprus u ee
BUJIbL: TUPO-, THAPO- U SJIEKTPOMETAIUTYPrHUsl. DIEKTPOJIN3 PACILUIABOB U pACTBOPOB
COEIMHEHUN METAJJIOB M €r0 MPaKTUYECKOE 3HAUCHUE.

Hemetamasl. [lonoxenue nemetamioB B [lepuoandeckoit cucreMe, 0COOEHHOCTH
CTPOEHHUS UX aTOMOB. DJIEKTPOOTPULIATEIbHOCTD.

brnaroponbie ra3pl. DJ1EKTPOHHOE CTPOCHUE aTOMOB 0JIarOPOJIHBIX Ta30B U
OCOOCHHOCTU UX XUMUYECKUX U (PU3UUECKUX CBOUCTB. HeMeTrasibl — MpOCThIe BEIIECTBA.
Nx aToMHO€ ¥ MOJIEKYJISIPHOE CTPOCHUE UX. AJTOTpOTNIHA. XUMHUYECKHE CBOMCTBA
HeMeTauioB. OKUCIUTENbHBIE CBOMCTBA: B3aUMOJICICTBUE C METANIAMH, BOJIOPOAOM,
MEHEE AJIEKTPOOTPULIATEILHBIMA HEMETAIUIAMHU, HEKOTOPBIMU CIIOKHBIMU BEILIECTBAMM.
BoccranoBuTebHbIE CBOMCTBA HEMETAUIOB B PEaKIUsIX ¢ GTOPOM, KUCIOPOIOM,
CJIO’)KHBIMHU BEIIECTBAMH — OKUCIUTENISAMH (a30THON U CEPHOM KUCIOTAaMHU U JIp.).
JemoHcTpanuun
Komnexnus «Knaccudukamus HeopraHM4eCcKux BEIIeCTB» U 00pa3iibl MPEACTaBUTEIICH
kiaccoB. Komnekius «Knaccudukarus opraHM4ecKrx BEIIECTB» U 00pa3iibl
peaCcTaBUTENEH KIaccoB. Moenu KpUCTAIIMYECKUX PEIIETOK METAIIIIOB.

Komnexiust MeTanioB ¢ pa3HbIMH (PU3UYECKUMH CBOMCTBaMU. B3anmoencTerue muTus,

HATpHsl, MarHus | jKeJie3a ¢ KUCIOPOI0M; MEJOYHbIX METAJUIOB C BOJOW, CIIMPTAMH,
(dbeHosIoM; ITMHKA ¢ PACTBOPAMHU COJISTHOM U CEPHOM KUCIIOT; HATPHS C CEPOM; aTFOMUHUSA C
H0/I0M; JKeJie3a ¢ PaCTBOPOM MEIHOTO KyIIOpOCa; alFOMUHHMS C PACTBOPOM €JIKOTO HaTpa.
Oxkcuasbl ¥ rTuApOKcUabl Xpoma. Koppo3usi METAJIIIOB B 3aBUCUMOCTH OT YCJIOBUH. 3aliuTa
METAJIOB OT KOPPO3HUH: 00pa3libl «HEPKABEEK», 3aIIUTHRIX MOKphITHiA. Koyutekius py .
DJIEKTPOJIU3 pacTBOPOB cojiei. Moiesin KpUCTANIMYECKUX PEIIETOK o/, aiMasa,
rpaduta. Amutorponus pocdopa, cepbl, KUCIOpOA.

B3aumonenictBre BOIOpOJa C KUCIOPOAOM; CYPbMBI C XJIOPOM; HATPUS C MOAOM; XJIOpaA C
pacTBOpOM OpoMUa Kajusi; XJIOPHOU U CEPOBOOPOTHON BOJIBI; OOECIBEUMBAHUE
OpOMHOI BOJIbI ATUIICHOM HJIM AllETUIICHOM.

JlabopaTopHbIe ONBITHI

O3HakoMiieHHE ¢ 00pa3liaMu IpeACcTaBUTENe KIaCCOB HEOPraHUUECKUX BEIECTB.
O3HakoMmiieHHe ¢ 00pa3liaMu IpeAcTaBUTENEl KIIaCCOB OPraHUYECKUX BEIIECTB.
O3HakoMJIEHUE C KOJIJIEKIIUEN PY/I.

[Tonydyenue kucimopoaa u €ro CBOMCTBA.

[Tomyuenue Bogopoaa v €ro CBOMCTBA.

[Tony4yeHune macTuyecKkoun cepbl, XMMUYECKHE CBOKMCTBA CEPBI.
B3anmopelnicTBrue METAIIOB ¢ paCTBOPAMU KUCIIOT U COJIEH.

CaoiicTBa yriis: aacopOIMOHHbBIC, BOCCTAHOBUTEIBHBIE.

B3aumonenicTBre IUHKA UK ATIOMUHMS C paCTBOPAMH KHUCJIOT U IIEJIOYEH.

OkpaivBaHue MIaMeHH KaTUOHAMH IIEJIOYHBIX U IETOYHO3EMETbHBIX METAIIIOB.

2.11. OcHOBHBIE KJIACChI HCOPTAHUYECKUX U OPraHUYEeCKHX COeJUHEHHU I



Boaxopoanbie coeanHenusi HemeTa/L10B. [loyyeHrne aMmmuaka U XJa0poBoI0poaa
CHUHTE30M M KOCBEHHO. Pu3nueckre cBoMCTBA. OTHOILIEHUE K BOJE: KUCIOTHO-OCHOBHBIE
CBOMCTBA.

Oxcuapbl M1 aHTHAPUABI KAPOOHOBBIX KMCIA0T. Heconeobpasyromue u
coyieoOpa3zyroine okcuabl. KucmoTHbie OKCUIBI, MX CBOKMCTBA. OCHOBOHBIE OKCHJIBI, UX
cBoiicTBa. AM(pOTEpHbIE OKCUBI, UX CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCHUIOB METAJJIOB
OT CTETICHU OKUCIIEHUS. AHTUAPUIBI KAPOOHOBBIX KHUCIOT KaK aHAJIOTU KUCIOTHBIX
OKCHJIOB.

Kucsiorsl oprannyeckue u Heopranumdeckue. Kuciortsl B cBeTe TEOpUMN
AIEKTPOIUTHYECKON nucconranuu. KucimoTel B cBETE NPOTOIUTUYECKONW TEOPUH.
Knaccuduxanuys opraHu4ecKux U HeOpraHm4eckux Kucyiot. O01ye cBONCTBa KUCIIOT:
B3aMMO/ICIICTBUE OPTAaHUYECKUX U HEOPraHUUYECKUX KUCIOT ¢ METa/llaMU, OCHOOBHBIMU U
aM(OTepHBIMU OKCHIAMU U THAPOKCUAAMU, COJISIMU, 00pa30BaHUE CIOXKHBIX A(hDUPOB.
Oco06eHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEPHON U a30THOM KUCJTIOT.

OcHoBaHusl opraHnyeckue U Heopraum4veckue. OCHOBaHUS B CBETE TEOPUU
AIEKTPOIUTHYECKON aucconuanuu. OCHOBAHUS B CBETE€ NPOTOJIUTUYECKON TEOPUH.
Knaccuduxaiys opraHu4ecKuX 1 HEOPraHMIECKUX OCHOBaHUM. XMMUYECKHE CBOMCTBA
eIouel 1 HepacTBOPUMBIX OCHOBaHUN. CBOMCTBA OECKUCIOPOIHBIX OCHOBAHUM:
aMMHuaka M aMuHOB. B3auMHOe BIMsIHME aTOMOB B MOJIEKYJI€ aHUJIMHA.

AMdoTepHbIe OpraHuYecKre U HeOPraHuveckue coeJuHeHUus1. AMdorepHbie
OCHOBAHUS B CBETE MPOTOJUTUUECKON Teopur. AMGBOTEPHOCTh OKCHUJIOB U TUIPOKCUIOB
NEPEXOAHBIX METAIVIOB: B3AUMOJICIICTBUE C KUCIOTAMU U IEJI0YaMH.

Conu. Knaccudukamnus u Xxumudeckue cBoicTBa cojeil. OcoOEHHOCTH CBOMCTB COJICH
OpraHWYECKUX U HEOPraHUYECKUX KUCIOT.

I'eneTnueckasi cBSI3b MeKAY KJIACCAMHM OPTAaHMYECKHX M HEOPraHMYEeCKHX
coeqnHeHni. [IoHSATHE O TEHETUYECKOM CBSI3U U T€HETUYECKUX PsiiaX B HEOPraHUYECKOM
Y OpraHUYeCcKOW XUMHH. |'eHeTHUeCcKne psAibl MeTajuia (Ha IpUMeEpPe KalbLUs U JKelie3a),
HeMeTasuia (Cepbl M KpEMHHUS ), IEPEXOHOIrO0 JIeMEHTa (LIMHKa). ['eHeTHnuecKkue psiabl U
TE€HETUYECKAs CBA3b B OPraHUYECKOW XUMUH. ENMHCTBO MUpa BEUIECTB.

JdeMoHCTpanuu

Komnekiuu KucaoTHBIX, OCHOBHBIX U aM(DOTEPHBIX OKCHIOB, IEMOHCTPAIIMS KX CBOHCTB.
B3anMojelicTBue KOHIICHTPUPOBAHHBIX a30THOM M CEPHOU KHUCIIOT, a TAKXKe pa30aBIeHHON
A30THOM KHUCJIOTBI C MEJBIO.

Peakius «cepeOpstHOTO 3epKaiay JUisl MypaBbUHON KHUCTIOTHI.

B3anmopeiicTBue pacTBOpa rMApOKCHAa HATPHS C KUCIIOTHBIMU OKCHIaMU (OKCHUIOM
docdopa (V)), ampoTepHBIMH THIPOKCHIAMH (THIPOKCHUIOM ITMHKA). B3auMopelicTBue
aMMHaKa ¢ XJIOPOBOJIOPOAOM M BOJIOW. AHAJOTUYHO /U1 METHJIAMUHA

B3anmojelicTBue aMMHOKHUCIIOT C KUCIOTaMU U meiaodyamu. OCyIiecTBICHUE IEPEXO/I0B:
Ca — CaO — Ca3(PO4)2 — Ca(OH)2 P — P205 — H3PO4 Cu — CuO — CuS0O4 —
Cu(OH)2 — CuO — Cu C2H50H — C2H4 — C2H4Br2

JlaGopaTopHbIe ONbITHI

[Tony4yeHue u CBOMCTBA YIJIEKUCIIOTO rasa.

CaoiicTBa CcOIsIHOM, cCepHOM (pa30aBiIeHHOI) U YKCYCHOM KUCIOT. B3aumopaeicTaue
ruapokcuaa HaTpus ¢ cossimu (cynbdarom menu (II) u xnopuagom aMMoHuUS).
Paznoxenne ruapokcuia Meau.



[Tonyuenue u ampoTepHBIE CBOMCTBA TUAPOKCHIA ATTFOMUHUS.
ITony4yeHue )XxeCTKOU BOABI U U3YUYECHUE €€ CBOMCTB.
YcTpaHeHue BpEMEHHOM U IIOCTOSIHHOM KECTKOCTH.
IIpakTHyeckue 3aHATHHA
ITonydyenue Xa0poBOAOPOJA U COJITHOM KUCIIOTBI, UX CBOMCTBA.
ITonyyenune ammMuaka, €ro CBOMCTBA.

2.12. Xumus 3/1IeMeHTOB
S-O1eMEHTHI

Bonopoa. /IBoiicTBEHHOE MOJIOKEHUE BOAOPOAA B IIEPUOANYECKON cucTteme. M30Tomnbl
Bojiopoaa. Tsikenast Boga. OKUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BOJIOPO/IA,
€ro IMoJy4YeHHue U npuMeHeHue. Posib BOIopoia B )KMBOW U HEKUBOU mipupoje. Bomxa. Ponb
BOJIbI KaK CPe1000pa3yroIIero BemecTBa KJISTKU. DKOJIOTUUECKUE ACTICKThI
BOJIOTIOJTb30BAHHUS.

ueMenThl IA-rpynnsl. [l{enounsie Metawibl. O01Ias XapaKTEPUCTUKA IIETIOYHBIX
METAJJIOB HA OCHOBAHUU MOJ0kKeHUs B [lepuoanyeckoil cucteme 3J1€eMEHTOB
J..MenneneeBa u ctpoenust atomoB. [lonydenue, pusndeckre 1 XuMUIECKUE CBOWCTBA
HIEJIOYHBIX METa/I0B. KaTHOHBI IETOYHBIX METAJUIOB KaK BaKHEHIIasg XUMUYECKas
dbopma ux CyIiecTBOBaHUS, PETYISITUBHAS POJIb KATUOHOB KaJIMs U HATPHUS B )KUBOU
kietke. [IpupoiHble COeNMHEHNS] HATPUS U KaJlusl, UX 3HAUCHUE.

ueMeHThI IIA-rpynnbl. O01ias xapakTeprucTUKa MEJI0YHO3EMETbHBIX METAIJIOB U
MarHusi Ha OCHOBaHUHM MOJIOXKEHUs B [lepuoanueckoit cucteme 3J1eMEHTOB
JI.I.MeHnneneeBa u ctpoeHust atroMoB. Kamnbliuii, ero nonydeHue, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA. BakHeNIMe COeIMHEHNSI KAJIBLUS, UX 3HAYCHHUE U IIPUMEHEHHUE.
Kanpuuii B mpupoje, ero 6uosoruyeckast poJib.
p-DJIeMEHTBI

AsrroMuHMA. XapaKTEpUCTUKA aTFOMUHHS HA OCHOBAaHUHM MOJ0XeHUs B [leproanueckoit
cucteme anemenToB JI.M.Menneneesa u crpoenus aroma. [lonyuenue, pusndeckue u
XUMHYECKHE CBOMCTBA alllOMUHUS. BaxkHelme coeIMHeHNs aJJlOMUHUS, UX CBOMCTBA,
3HAa4YEHUE U IpuMeHeHue. [IpupoaHbie coeIMHEHUS ATTFOMUHUSL.

Yriuepoa u kpemuuii. O61m1as xapakTepuCTUKa HA OCHOBAHUH MX MOJIOKECHUS B
[Tepunonnueckoit cucreme JI.M1.MenneneeBa u ctpoenust aroma. [IpocTteie BemecTna,
oOpa3oBaHHbIE 3TUMHU dJeMeHTaMU. OKCHIBI U TUJIPOKCUIBI YTIIEPOia U KPEMHHUS.
Baxneiimue conu yrojibHOW U KpeMHUEBOU KUCIOT. CUITMKATHAS MPOMBIILIEHHOCTb.

I'anorennbl. O0mas xapakTepUCTUKA TAIOTEHOB HA OCHOBAHHUH MX TTOJIOKECHUS B
[Tepuonnueckon cucreme anemenToB .M. Menzaeneesa u ctpoeHus atomoB. ['anorensr —
IIPOCTHIE BEIIECTBA: CTPOECHUE MOJIEKYJI, XMMUYECKHE CBOKWCTBA, IOJYYEHUE U
IpUMeHEeHNe. BaxxHenne coe AJMHEHNs raJOre€HOB, UX CBOMCTBA, 3HAUEHUE U
npuMeHeHue. ['anorensl B mpupoae. buosornyeckas posiab rajloreHos.

Xanbkorensbl. OO0111ast XapaKTEepUCTUKA XaJTbKOT€HOB HA OCHOBAHUU U X TMOJIOKEHHUS B
[Tepuonnueckon cucreme anemeHToB .M. Menaeneesa u cTpoeHrst aTOMOB. XaJIbKOT€HbI
— mpocTeie BemecTBa. Amutotponus. CTpoeHHE MOJIEKYINT alTIOTPOITHBIX MOAU(DUKAIINNA U
ux cBoMcTBa. [lorydyeHne u npruMeHeHHe KUCI0pOa U CEPhl. XaJbKOT€HBI B IPUPOJE, UX
OmonornyecKkas poib.

JueMeHTbl VA-rpynnbl. O011ast XapaKTepUCTHKA 3JIEMEHTOB 3TOM IPYIIIbI Ha
OCHOBaHMHM UX MoJIokeHUs B [lepuoanueckoi cucreme anneMeHToB J[.M.MeHnneneesa u



cTpoenust aToMmoB. CTpoeHre MOJIEKYJIbI a30Ta U aJUIOTPONHBIX Moaudukanuii hocdopa,
ux pU3NYECKUe U XUMUYECKHE CBOMCTBA. BomopoaHbie coequHeHust 3J1ieMeHTOB V A-
rpynnsl. Okcuabl a30Ta U pocdopa, COOTBETCTBYIOLIUE UM KUCIOThI. COJM 3TUX KUCIIOT.
CBolicTBa KUCIOPOJHBIX COEAMHEHHUH a30Ta U pocdopa, MX 3HAUEHUE U TPUMEHEHHE.
Azot u dpocdop B npupoje, ux Guosoruyeckasi poib.

duemeHThl IVA-rpynnbl. O01ast XapakTepuCcTHKa 3JI€MEHTOB 3TOM Ipymnibl Ha
OCHOBaHMM UX ojoxeHus B [lepuonnyeckont cucreme aneMenToB [[.M1.Menneneesa u
CTPOCHHMS aTOMOB. YTIIepoA U ero ajutorponusi. CBONCTBA aJlIOTPONMHBIX MOIU(PUKAITUN
yIiiepoja, UX 3HauUeHHe | NMpuMeHeHne. OKCUIbI U TUIPOKCUIBI YTIepoaa U KPEMHHUS, UX
XUMHUYECKHE CBOMCTBA. CONMM YrOJbHON U KPEMHHUEBBIX KUCIIOT, UX 3HAUCHUE U
npumenenue. [IpupogooOpasyromast poib yriepoaa s >KUBOU U KPEMHUS JIJIsI HEXKUBOU
IPUPOJIBI.
d-DnemeHTBI
Ocobennoctu ctpoenust atomoB d-anemenToB (IB-VIIB-rpymnm). Meab, IMHK, XpoM,
KeJe30, MapraHell Kak MpoCThIe BEIIECTBA, UX (PU3MYECKUE U XUMHYECKHUE CBOMCTRA.
HaxosaeHue 3TuX MeTalioB B IPUPOJIE, UX nmojaydeHue u 3Hauenue. Coequnenus d-
3JIEMEHTOB C PA3JIMYHBIMU CTENICHSIMU OKUCICHUS. XapaKTep OKCU0B U THIPOKCUIOB
ATHX 3JIEMEHTOB B 3aBUCUMOCTH OT CTEIIEHU OKUCJICHUS METaJIa.
JemoHcTpanuun
Komnekuu npocThIx BenecTs, 00pa30BaHHBIX AJIEMEHTAMHM PA3TMYHBIX MJICKTPOHHBIX
CEMENCTB.
Komnexkuuun MuHepanoB U TOPHBIX MOPOI.
[Tony4yenue amaoTpONHBIX MOAU(PUKALIUNA KUCIOPOa, CEPbI, hochopa. XUMUYECKUE
CBOICTBa BOIOPO/Ia, KUCIOPOAa, cephl, pocdopa, raJoreHos, yriepojaa.
Oxkcuasl cepsl, a30Ta, yriaepoa, )Keae3a, Mapraiia, MeIM ¢ pa3JIMYHbIMU CTETICHSIMU
OKHUCJIEHUS, UX CBOWCTBA.
I'mapokcuasl cepbl, XpoMa, MapraHia, xejae3a, MEAN, AIFOMAHUS U [IUHKA, UX [TOJTyYEHHE
Y XMMHUYECKHE CBOMCTBA.
JlaGopaTopHblie ONbITHI
N3yueHune CBOMCTB MPOCTHIX BEIIECTB U COEAUHEHUMN S-3JIEMEHTOB.
N3yyeHune cBOKMCTB MPOCTHIX BEMIECTB U COEAUHEHHUIN P-3JIEMEHTOB.
N3ydeHne CBOMCTB MPOCTHIX BEMIECTB U COSAUHEHUH d-32JIEMEHTOB.
IIpakTuyeckue 3aHATHS
[Tony4yeHre ruIpOKCU0B AIFOMUHUS U [IUHKA; UCCIIEA0BAaHKUE UX CBOUCTB. [lonyueHue u
MCCJIeIOBAaHNE CBOMCTB OKCHJIOB CEPBI, yriaeposaa, ¢pocdopa.

2.13. Xumus B :KH3HH 00IIIeCTBa
XuMHA U NPOU3BOACTBO. XHUMUYECKasl IPOMBIIUICHHOCTh U XUMUYECKHUE

TeXHOJIOTUU. ChIpbe 151 XUMUYECKOU MPOMBIIIUIEHHOCTH. Boa B XuMuyeckoit
MIPOMBIIIJIEHHOCTU. DHEPTHUsl 111 XUMHUUYECKOTO MPOU3Bo/IcTBa. HayuHble MpUHLIMIIBI
XUMHUYECKOTO IPOU3BOJICTBA. 3alllMTa OKPYKAIOIIEH Cpellbl U OXpaHa TpyJia Mpu
XUMUYECKOM Npou3BoACTBE. OCHOBHBIE CTAAUU XUMUYECKOTO Mpon3BoicTBa. CpaBHEHUE
MMPOU3BOACTBA aMMHUAaKa U METaHOJIA.

XuMus B CeJILCKOM X031iicTBe. XUMH3AIUS CEILCKOTO XO35MCTBA U €€ HAIIPABJICHUS.
PacTenus u moyBa, MOYBEHHBIN MOTJIOMIAIOITNNA KOMITIEKC. Y TOOpEHUS U UX



Kiaccudukanusa. XUMUYECKHUE CPEJICTBA 3alUThI pacTeHU. OTpuliaTeIbHbIC
MOCJIEACTBUS MPUMEHEHUS MECTUIUA0B U Oopb0a ¢ HUMHU. XUMHU3AIMS )KUBOTHOBO/ICTBA.

XuMus 1 3K0JI0rusl. XMUMUYECKOE 3arpsi3HEHUE OKpYyKatolen cpeasl. Oxpana
ruapocdepsl OT XUMUYECKOTo 3arpsizHeHus. OxpaHa MOYBbl OT XUMUYECKOTO
3arpsizHeHus. OxpaHa atMocdepsl OT XUMUUYECKoro 3arpsisHeHus. OxpaHa (aopsl U
dbayHbI OT XUMUUYECKOTO 3arpsi3HeHUs. BUOTEXHOIOTHS U TeHHAs! HHXKEHEPUS.

XuMHs ¥ NOBCETHEBHAS *KU3Hb Yea0BeKa. JlomamHasg anTteka. Moromue U YuCTAIIne
cpeacta. CpenctBa 60pbOBI C OBITOBEIMU HaceKOMBbIMU. CpelicTBa JIMUHON TUTHUEHBI U
KOCMETUKHU. XUMHUS U NUIla. MapKUpOBKH YITAKOBOK MUIIEBBIX U TUTUEHUYECKUX
MPOAYKTOB M YMEHHE UX UUTATh. DKOJOTHUS KWINIIA. XUMUS U T€HETUKA YEJIOBEKA.
JdemoHcTpanuun
Mojenu nporu3BOCTBA CEPHOU KUCIOTHI 1 aMMHUAKA.

Komnnekus ynodpenuii v necTuuuaoB.

OO6pasibl cpesCTB OBITOBOM XUMHU U JICKAPCTBEHHBIX MTPENapaToB.

IIpakTHyeckue 3aHATHS

O3HakoMJIEHHE C KOJUIEKITUEH yA00pEeHU U TIECTUIUIOB.

O3HakoMJieHHEe ¢ 00pa3liaMu CPeJACTB OBITOBOM XUMUHU U JIEKAPCTBEHHBIX MPETapaToB.



IIpumepHbIe TEMbI 10KJIA10B, COO0IEHNH, HHAMBHUAYAJIbHbIX IIPOCKTOB
buorexHonorus u reHHas uHxxeHepus — texHosoruu XXI Beka.

. HaHoTexHonorus Kak NpuOpUTETHOE HAIIPABIICHUE PAa3BUTHS HAYKU U
ITPOU3BOJICTBA POU3BOCTBA

) B Poccuiickoii @enepannn. CoBpeMEeHHbIE METOIbl 00€33apakMBaHUs BOJIbI.
. Annotponus METaJUIOB.

. Kuznp u nesareabHocTh .M. MeHpaeneena.

. «IleproanueckoMy 3aKOHY OyJlylllee HE TPO3UT Pa3PYIICHHUEM. ..

) Cunre3 114-ro anementa — TpuyM@d poccUCKUX GU3UKOB-SIEPIIUKOB.

. N3oTomnsl Bogopoaa.

. Hcnonp3oBaHue paguoakTUBHBIX H30TONOB B TEXHUYECKUX LETAX.

. PeHTreHOBCKOE U3IIyYeHUE U €0 UCIIOJIB30BAHUE B TEXHUKE U MEAULIMHE.

. [Ina3ma — 4yeTBepTOE COCTOSIHUE BEILIECTBA.

. Amop@dHbI€ BelllecTBa B IPUPOJIE, TEXHUKE, OBITY.

. Oxpana okpyKarouiei cpeapl OT XMMUYECKOTr0 3arpsA3HeHns. KonnuecTBeHHbIE

XapaKTEPUCTUKU 3arpsi3HEHUs OKpyXKaroleit cpeabl. [I[puMeneHue TBepaoro u
razoo0pazHoro okcuza yriepona (IV).

. 3amnmTa 030HOBOTO 3KpaHa OT XUMUYECKOTO 3arpsi3HEHHUS.

. ['pybonucnepcHbie CUCTEMBI, UX KIacCU(UKAILIMS ¥ UCTIOJIH30BAHKE B
npodeccruoHanbHoOl nearenbHocTi. KocMeTnyeckue renu.

. [IprMeHeHue CyCrieH3ui U YMYJIbCUM B CTPOUTEIILCTBE.

. MuHepaibl ¥ TOpHBIE TTOPOABI KAK OCHOBA JIUTOC(DEPHI.

. PactBOpsI BOKpyT Hac. Tumsl pacTBOpPOB.

. Bopa kak peareHT u cpena 11 XMMUYECKOTO Ipoliecca.

. Kuznb u gearenbHocTh C.AppeHuyca.

. Bxitag oTe4yecTBEHHBIX YUEHBIX B PA3BUTHUE TEOPUHU DIIEKTPOJIUTHUECKOU
THACCOLUAILAN. Y CTPAHEHHUE )KECTKOCTU BOJbI HA TPOMBILICHHBIX MPEATPUATHAX.

. CepHas KACIIOTa — «XJIeO XUMHUYECKON TPOMBIIIIICHHOCTH.

. Hcrnonp3oBanne MUHEPATBHBIX KHCIIOT HA MPEANPUATHSIX PA3TITMIHOTO TPOQuIIs.
. OKCHUJIBI ¥ CONM KaK CTPOUTEIbHBIC MaTEepHUaIbI.

. Hctopus rumnca.

. [ToBapeHHast COb KaK XUMHUYECKOE ChIPhE.

. MHoronuKkui KapOOHAT KAJIBIUS: B IPUPOJE, B IPOMBIILICHHOCTH, B OBITY.

. Peakiiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

*DJIEKTPOJIN3 PACTBOPOB IJEKTPOJIUTOB.

. DJIEKTPOJIN3 PACIIABOB JICKTPOJIUTOB.

. [TpakTryeckoe MPUMEHEHHE JICKTPOJIN3a: pahMHUPOBaHUE, TATbBAHOIIIACTHKA,
rajilbBAHOCTETHSL.

. KuzHb u nesareabHocTs I, /[3BH.

. Posib MeTa10B B HCTOpHUM YEITOBEYECKOW [IUBUIM3ALMU. FIcTOprs oTeuecTBEHHOM

yepHoil MeTaiutypruv. COBpEMEHHOE METAJLTypPruuecKoe Nporu3BOACTBO.

Hctopust oTeuecTBEHHOM IBETHOW METATypruu. Poip METAIUIOB U CIJIABOB B HAYYHO-
TEXHUYECKOM MpOrpecce.

Koppo3us meTaiioB u cnocoObl 3alIUThl OT KOPPO3HUH.

. NuepTHbie nim 6J1aropoiHbIE Ta3bl.



° Poxxparomiue coiau — rajioreHsl.

. Hcropus mBeIcKON CIIMYKH.

. Hcropust BOSHUKHOBEHUS U PAa3BUTHS OPraHUYECKOW XUMHH.

. Kuznb u gearenbHocTh A.M.byTneposa.

. Burtanusm u ero kpax.

) Posnb oTeuecTBEHHBIX YYEHBIX B CTAHOBICHUU U Pa3BUTUM MUPOBOU OPraHUYECKOU
XUMHUH.

CoBpeMeHHBIE NPEICTABIECHUSA O TEOPUHU XUMHUECKOTO CTPOCHUSL.

) DKOJIOTMYECKHE ACTIEKTHI UCIIOJIb30BaHUs YIJIEBOJOPOJIHOTO CHIPHS.

) DKOHOMMYECKHE ACTIEKTHI MEKIyHAPOJHOTI'O COTPYIHUYECTBA IO UCIIOJIb30BAHUIO

YII€BOJOPOIHOIO CHIPB.
HcTopus OoTKpBITHS U pa3padOTKHU Ta30BbIX U HEPTIHBIX MECTOPOKIeHUHN B Poccuiickoi
®denepanuu. XuMus yriieBOAOPOIHOIO ChIpbs U MOs Oyayiias nmpodeccus.

. VYT111eBOJ0OpOIHOE TOTIMBO, €r0 BUJIbI M HA3HAYEHHUE.

. CUHTETHYECKHUE KayIyKHu: UCTOPHS, MHOTOOOpa3ue U MePCIEKTUBBHI.

. Pe3nnoTexHUYECKOE MPOU3BOJICTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM Tporpecce.
+ CBapo4HOE MPOU3BOACTBO U POJIb XUMHUU YTII€BOJIOPOIOB B HEM.

. Hedth 1 ee TpancniopTUpOBKa KaK OCHOBA B3aUMOBBITOJHOTO MEKTyHAPOIHOTO

COTPYIHUYECTBA



6. TemaTuyeckoe NJIAHUPOBaHUE

[Ipu peanuzanuu coaepxanus o01eoOpa3oBaTEIbHON yUeOHON TUCIUILIMHBI
OV .09. Xumus B npenenax ocsoeHust OIIOIT CIIO Ha 6a3e 0CHOBHOTO 00111€TO
oOpazoBaHus ¢ noiaydeHrem cpeanero oomiero oopazosanus (IIIIKPC, TITICC3)
MaKcHUMaJbHas yueOHasi Harpy3Ka 00ydJaromuXxcs COCTABIISCT:

no crenuanbHocTH 35.02.05 ArpoHomus / yKpymHEHHas rpymmna mpodeccui,

crenuanbHocTe u HanpasineHui nmoaroroBku (YI'C) 35.00.00 Cenbckoe, JiecHOE U
ppiOHOE X03sicTB— 162 wyaca, W3 HUX ayauTopHas (oO0s3aTenbHas) Harpyska
oOy4aromuxcs, BKJIOYass J1a00paTopHbIE OMBITHI M NpakTHUueckue 3aHsatus, — 108
9acoB;
camocTosiTeJIbHas paboTta oOy4daromuxcs — 54 yaca.

Bua yuedHoii padoThl KoanuecTBo yacos

Aynutopnble 3ansiTus. Cogep:kanue 00y4yeHus CnenuansHoctu CIIO

Bgenenue 1

1. Opranuyeckasi XuMusi 51

1.1. IIpenmer opranuveckoit xumun. Teopus cTpOeHHs] OPraHUIECKUX 5
COEIVHEHUNI

1.2. IlpenenbHbIE YTIEBOIOPOIBI

1.3. DTHIEHOBBIE U IUEHOBHIE YTIIEBOIOPObI

1.4. AtteTuieHOBbIE YTIEBOJOPOIBI

1.5. ApomaTH4YecKue YIieBOI0POIbI

1.6. IIpuposHbIe HCTOYHHUKH YTIIEBOIOPOJIOB

1.7. I'uapOKCUITbHEBIE COCAMHEHUS

1.8. Apaerunsl ¥ KETOHBI

1.9. Kap6oHOBBIE KHCITOTHI U WX TPOU3BOIHEIC

1.10. YrieBoasr

1.11. AMUHBI, aMHHOKHUCJIOTHI, OEIKH

WooOawbhlwWwwWw W~

1.12. AzoTcoaep:kariue reTeporuKIndecKue coequaeHns. HykiennoBbie
KHCJIOTBI

N

1.13. Bromornuecku akTUBHBIE COEIUHEHNS

a1
(op]

2. O01masi 1 HeOpPraHM4vecKasi XUuMHUs

2.1. XuMusg — HayKa 0 BeIIecTBax

2.2. CTpoeHHE aTOMa

O|W|F

2.3. [lepuoamaeckuii 3akoH U [leproanueckas cuCTeMa XUMHUISCKIX
anemenToB JI.M.Menzaeneera

2.4. CTpoeHHE BENeCTBA

2.5. INonmumepsr

2.6. lucnepcHble CUCTEMBI

2.7. XUMUYECKNE peaKkuu

2.8. PacTBOpBI

OO |IN N O

2.9. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. DIEKTPOXUMHUYECKUE
MIPOLIECCHI

2.10. Knmaccuduxanwmst Bemects. IIpocTrie BenecTBa

2.11. OcHOBHBIE KJIACChl HEOPraHUYECKUX U OPraHUYECKUX COCAMHEHUM

2.12. XuMus >JIEMEHTOB

WoOH|o,O|O1

2.13. Xumus B )XU3HHA 0OLIIECTBA

HTroro 108

BreaynuTopHas caMmocTosTenbHas paboTta 54

[TonroroBka BHICTYIIICHHIA 10 3aJaHHBIM TeMaM, JOKJIa/IOB, COOOIIEHUH,
3cce, HHAUBHIyalIbHOTO

MIPOEKTA C MCIIOF30BaHNEM HH()OPMAITMOHHBIX

TEXHOJIOTUH U Jp.

IIpome:xxyTouHas artecTanusi B popme nuddepeHIHpPOBAHHOIO 3a4eTa




Bcero | 162







2.1. TemaTu4yeckuii nJjiaH u coaep:kanue ydeoHoi rucuumiaunsl OYJ1.09. Xumus

HaumenoBanmue pa3aeiioB U
TEM

Conepxxanue yueOHOro MaTepuaJa, JjadoparopHbie padoThl U MPAKTHYECKUE 3aAHATHS,
CaMOCTOfITeIbHAsl padoTa 00y4aroImuXcs

O0ne

qacoB

Ypos
eHb
ocBOe
HHA

Pazpen 1.
Oprannyeckasi XumMus

78

Tema 1.1. Teopus
XUMHUYECKOTO CTPOCHHUS
OPraHN4eCKUX COCTMHEHUH.
[Tpupona xumuyecKkux
CBA3EH.

Conep:xxanue yueOHOro MarepuaJa.

1 | Beenenue. IlonsaTre 00 opraHMYecKOM BEIISCTBE U OpraHUYSCKON XUMuH. KpaTkuii ouepK HCTOpUH
Pa3BUTHS OpraHUYecKOr XuMuu. Butanusm u ero kpymenne. OCOOEHHOCTH CTPOCHUSI OPTaHMYECKUX
coenuHeHui. KpyroBopot yriaepoja B Ipupo/e.

OcHoBHBIE NI0JI0KeHUS Teopun cTpoeHust A.M. bytiepoBa. XUMHUECKOE CTPOEHHE M CBOWCTBA
oprannyeckux BemiecTB. [lorstue 06 n3omepun. CriocoOsl 0TOOPaKEHUS CTPOSHUS MOJICKYJITbI
(bopmynsl, Mogenn). 3HaueHune Teopur A.M. ByTiepoBa 1ist pa3BUTHS OpraHUIECKON XUMHUH U
XUMHUYECKUX MTPOTrHO30B. JI.O. 1 «M3roToBieHne Moieiel MOJIEKyI- TPEACTABUTENICH pa3IuyHbIX
KJIACCOB OPraHUYECKUX COECTMHEHUIN

MOJICKYJI BCIICCTB, O6p330BaHHBIX aToOMaMu yri€poaa B pa3jIMYHbIX COCTOSAHUAX FI/I6pI/I,I[I/I3aI_II/II/I.
KJ'IaCCI/I(bI/IKaI_[I/IH OpPraHU4YCCKHUX COC,I[HHGHI/Iﬁ. Tumel XUMHYECKUX CBI3EH B OpPraHUuYCCKHUX
COCAUMHCHUAX U CIOCOOBI NX pas3pbiBa.

2 | DnexTpoHHas MPUPOJIa XUMUYECKUX CBA3EH B OpraHndeckux coequHeHusx. [lonstue o rubpuauszanum.
Paznuynbie TNl THOpUIM3anUU U (hOpMa aTOMHBIX OpOUTasel, B3aMMHOE OTTaJIKUBAaHUE THOPUTHBIX
opOuTasiel 1 UX PacroJIoKeHUE B IPOCTPAHCTBE B COOTBETCTBUH C MUHUMYMOM 3Hepruu. ['eomerpus

IlpakTH4yeckoe 3ansTHE.

1 O6Hapy>KeHHe yriiepoa U BOAOPpOoAa B OPraHuvdCCKUX COCAUHCHUAX

CamocrosiTesibHas padoTa 00y4arOIIUXCs

[ToaroroButk coobmieHue (Ha BbIOOD): «KpaTkue cBeACHHUS IO HCTOPUU BOZHUKHOBEHUS U Pa3BUTHUS
OPraHUYECKON XUMHUN

IToarotoBuTh AOKIAABI (Ha BEIOOD) Ha Temy: « buorpaduu bepriennyca, Konnoe, Benepa, Kexyney.

Tema  1.2.  IlpenenbHble
YTJIEBOZOPOIbI

Conepxxanue y4eOHOro MmarepuaJa.

1 | INonsTue 06 yrneBogopoaax. Ankanbl. Xapakrepuctuka. ['omonornueckuit paa. OcoOGeHHOCTH
CTPOEHUS NPEJEIBHBIX YIIIEBOJOPOIOB. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI




MeTaHa. ['oMosorndeckuii paa u uzomepus napadgunos. HopmanbHoe U pa3BeTBICHHOE CTPOCHUE
yraepoaHoi nenu. Homenknarypa ankaHoB. AnkaHbl B npupoje.. CBoICTBa ajJKkaHOB, OIY4YEHUE,
npumenenue. JI. O. 2 «M3rotosinenue Mojenei MoJeKys aIKaHOBY.

2 | Huxnoankansl. ['omooruueckuii psin. M3omepus. Croiictsa, mosryuenue. JI. O. 3 « OO0HapyxeHue
BOJbI, CAXKH, YIJICKHUCIIOIO ra3a B IPOAYKTaX rOpCHUA CBCUN. Pentenune 3a1a4 Ha BBIBO/J C];)OpMYJH)I 110
MPOJYKTaM CrOpaHus

II PAKTHYECKOE 3aHATHE

1| IlonydyeHue meTaHa ¥ U3y4eHHE €r0 CBONCTB

CamocrosiTesibHas padoTa 00y4arouuXxcst

[IpuroroButh npezeHTaruio: «O01acTH MPUMEHEHHSI YTIIEBOIOPOJIOB, UX MPUPOIHBIE HCTOUHUKI)
[ToaroroButk coobienue Ha Temy : «Toyom» ,«IKoJIoTHUEeCKHE TIPOOIEMBbI TIepepaboTKu HEPTHY.
CocraButh cxemy «KaMeHHBIN yroyib- IEHHOE ChIPhE ISl XUMUYECKON TPOMBIIILICHHOCTH

Tema 1.3.
OTUJIEHOBbBIE
Y TUEHOBBIC YTIIEBOIOPOIBI

Copep:xaHue y4e0HOro MmarepuaJa.

1 | Tomonoruyeckuii psij aaKkeHOB, 3JEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY.
I'omonoruueckwnii psn. CBoiicTBa, monydeHue, npuMmeHeHue ankeHoB JI.O. 4 «O6HapyxeHune
HeMpeeNbHbIX COeIMHEHUN B KEPOCHUHE, CKUITUAape», «O3HaKoMIIeHUE ¢ 00pa3liaMy MOJIMATHIIEHA U
MTOJIUTIPOTIUIICHA

2 | Ankanuensl. OcOOEHHOCTH JIEKTPOHHOTO M MMPOCTPAHCTBEHHOTO cTpoeHusi. HomenkaTypa.
[Tonmumepuzanus. CriocoObl NOTy4YSHMs; TPUMEHEHUE

IIpakTHYecKoe 3aHATHE.

1 TlomydeHue 3TUIIEHA U U3YYECHHE €TI0 CBOMCTB

CamocrosiTesqibHasi padoTa 00y4aroIMXxcs

Pemenue 3aay u ynpaxHeHuil o Teme: « BpIxoa mpoaykTa peakium»
[ToaroToBUTH MpE3eHTALINIO HA TEMY : « HaTypallbHBIN 1 CHHTETUYECKHI KaydyK»
[ToarotoButk coobuienue : «[Ipumenenne kayayka»

Tema 1.4.
ALleTHUICHOBLIE
YIII€BOJIOPO/IBI

Conepxxanue yueOHOro MarepuaJa.

1| AnkuHbl. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE cTpoeHue. ['omonorudeckuii psig. CBoiicTBa, HoMydeHHeE,
npuMeHenue. JI.O. 5 «M3rotoBieHne Mojenel arknuHOB, UX H30MEPOB)

CamocrosiTesibHast padoTa 00y4arommXxcst

3anoyHUTh Tabauy: « XMMHYECKHE CBOMCTBA QJIKUHOBY

CocraBnenue cooOuieHus : «CBapo4yHOE MPOU3BOJCTBO U POJIb XUMHH YIIIEBOJI0POIOB B HEMY.
OcyniecTBUTh LIENOYKY IPEBPALLEHUN C aJJKHHAMU,AJIKEHAMHU, AJIKAHAMHU




Tema 1.5 Apomarudeckue

Conepxxanue yueOHOro MarepuaJa.

YTJII€BOA0POIbI 1 | ben3ou kak npeacTaBUTENb apeHOB. Pa3zBuTue npeacrasieHuii o crpoeHuu 0eHzona. CoBpeMeHHbIE
peacTaBiIeHus 00 YIEKTPOHHOM M IMTPOCTPAHCTBEHHOM CTpoeHNH OeH3oia. Obpa3oBaHue
apomarunyeckoit [1u -cucremsl. 'omostorn 6eH3071a, UIX HOMEHKIIATypa, 001mas popmyra.
Homenknarypa i1 qu3aMelieHHbIX IPOU3BOIHBIX O€H30J1a: OpTO-, METa-, IIapa-pacIioyIoKEeHNE
3amectuTeneil. Du3nyeckrue CBOMCTBA APEHOB.

CamocrosiTesibHasi paboTa 00y4yarommXxcst
CocTtaBuTh cXeMy «ApOMATUYECKUE YTIEBOIOPOIBI».
CocraButh Tabnuny : « «[IpMeHeHne apoMaTHYECKUX COETMHEHUIT»

Tewma 1.6. Coaepixkanue yueOHOTro MaTepuaJa.

[Ipupo iHbIE HCTOYHUKH 1 | llpupoausiit u nomyTHbIN HedTsIHBIE ra3bl. Kamennsiit yroms. JI. O. 6 «Onpenenenue HaIu4uus

YyJIeBO1I0pOa0B HEMpeeNbHbIX YIIEBOA0POJIOB B OeH3MHE, KepocuHe. PacTBOpUMOCTh pa3inyHbIX He(YTEPOIYKTOB
JPYT B IPYTe».

2 | Hedre. Haxoxaenue B mpupoje u pusndeckue cBorictsa HeTH. [IpombliuieHHas mepepadoTka
HedTu. OKTaHOBOE YHCIIO
CamocrosiTesqibHasi padoTa 00y4arOIMXCs
CocraBnienue cooOmieHuit (Ha BHIOOD):
«YTIeBOIOPOIHOE TOIUIMBO, €r0 BU/Ibl ¥ Ha3HaueHUEe». «VICTOpHUS OTKPBITHS U pa3pabdoTKa ra30BbIX U
HeTsIHBIX MecTopoxAeHUI B Poccutickoit Denepannu, « XUMHUS YTIIEBOIOPOTHOTO CHIPHS »
Tema 1.7. Copep:kaHue y4eOHOT0 MaTepHaJa.

FI/II[pOKCI/IJ'II)HI)IC COCAMHECHUA

1

Cruptel. Ctpoenue u kinaccudukanus. CBOHCTBa, OJIydeHHUE, TPUMEHEHHE

N3oMepus 1 HOMEHKIAaTypa Mpe/ICTaBUTeNIel ABYX- U TPEXaTOMHBIX cliupToB. OcoOeHHOCTH
XMMHUYECKHUX CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX KaueCTBEHHOE 0OHapykeHue. OTaenbHbIe
MPEICTaBUTENN: STUJICHIJIUKOIb, TJIULIEPUH, CIIOCOObI UX MOJIyUYeHUs], TIPAKTUUECKOE MPUMEHEHHE.
JI.O. 7 « Pextudukanusi cMecH: 3TaHOJ- BOJIa»

DNEKTPOHHOE U MTPOCTPAHCTBEHHOE cTpoeHue (eHoa. B3anMHoe BIusHUE apoMaTUYECKOTO KOJIblia U
TUAPOKCUIIBHOM rpynibl. XMMUYECKHe CBOMCTBA (eHoa Kak (PYHKIUS €ro XUMUYECKOTO CTPOCHHUSL.
BpomupoBanue deHona (kauecTBEHHAs! PeaKiysl), HITpOBaHUE (MUKPUHOBAsI KUCIIOTA, €€ CBOWCTBA U
npumeHenue). O6pa3oBaHUe OKPAIIEHHBIX KOMILIEKCOB ¢ HoHoM Fe3*. [Ipumenenue penona.
[Tonyuenue dbeHoNa B IPOMBIIIIEHHOCTH.

CamocrosiTesibHast padoTa 00y4arOIMXCs
ITonroroBka cooOuienuit: « Iloap3a u Bpen cniupToB»
IloarotoBuTh Npe3eHTaNIO: « JIeHCTBHE CIUPTOB HA OPraHU3M YEJIOBEKAY




Tema 1.8.
AJII)[IGI‘I/IIII)I " KCTOHBI

Conepxxanue yueOHOro MarepuaJa.

1 | IlonsTHe 0 KApOOHMILHBIX COCTUHEHUAX. DIEKTPOHHOE CTPOCHNE KapOOHWIBHOM Tpymnmbl. M3omepus
Y HOMEHKJIaTypa ajlbJIeTU/I0B U KeTOHOB. PU3NYECKHe CBOMCTBA KApOOHUIBHBIX COCTMHEHUIA.
[Tonyyenue, cBoicTBa U MpUMeHeHUEe KapOoHmIbHBIX coenuuenuii JI. O. 8 : « Pacno3naBanue
pacTBopa aleToHa U popMalIiHay.

HpaKTI/I‘IeCKOC 3aHATHE

1 I/I3y‘-IeHI/I€ BOCCTAHOBHUTEIBHEIX CBOMCTB AJIbACTU 0B,

CamocrosiTesibHast paboTa 00yyaromMxcs

CocraBuTh riaoccapuii mo reme: «KeToHb».

Pemenue 3aau u ynpaxHeHuit no teme: «306bITOK U HEJOCTATOKY.
[ToaroroButk cooObiieHue o Teme: « [Ipumenenue aneroHay.

Tewma 1.9. Kap6oHoBbie
KHCJIOTBI U UX ITPON3BOJHEIC

Conep:xxanue y4e0HOro MmaTepuaJa.

1 | T'oMosoruveckuii psij] MpeaeTbHBIX OJTHOOCHOBHBIX KAPOOHOBHBIX KUCIOT. CBOMCTBA, MOJTyYEHUE,
MIPUMEHEHHE KapOOHOBBIX KUCIOT. [IpencTaBurenu kapOOHOBBIX KUCIIOT : MypaBbUHAsI, YKCYCHas,
MMaJbMHUTHHOBAsSI, CTEAPUHOBAS, aKPUJIOBAsl, OJICMHOBAs, JIMHOJICBAsI, I1aBeJieBasi, OCH30MHas.

2 | CTpoeHHE 1 HOMEHKJIATypa CJIOKHBIX 3(UPOB, MEKKIACCOBAsI U30MEPHS C KAPOOHOBBIMH KHCIIOTaMHU.
CriocoObI MoTy4eHHs CIIOKHBIX 3(UpoB. OOpaTUMOCTh peakiuu dTepuduKauu 1 GaKkTophl,
BIIUSIIOIIME HA CMeIlleHne paBHOBecHs. OOpa30BaHue CI0XKHBIX TOIMI(GUPOB. XUMHUYECKUE CBOHCTBA
Y TIPUMEHEHHUE CIIOKHBIX I(PHPOB.

XKupsl kak cnoxHbie 3Gupbl rmneprHa. KapOoHOBBIE KHCIOTHI, BXOJSIINE B COCTAB )KUPOB.
3aBHCUMOCTh KOHCUCTEHIIUH KUPOB OT MX COCTaBa. XMMUYECKUE CBOWCTBA KUPOB: TUAPOIIH3,
OMBUICHUE, THPUPOBaHKE. bruoornueckas poib JKUPOB, HX UCIOJIB30BAHNE B OBITY U
MPOMBIIICHHOCTH.

CUHTETHYECKHE MOIOIIUE CPEJICTBA.

IIpakTHYeckue 3aHATHSA.

[EEN

B3aumopelicTBre yKCyCcHON KUCIOTHI ¢ MeTaiuiaMu. [losrydeHne n30amMusaoBoro 3¢upa yKCycHOH
KHCJIOTBI

2 | CpaBHEeHHE CTEMIEHU HACHIIIICHHOCTH TBEPAOTO U KUIKOTO kUpoB. [lomyueHue Mblia 1 U3y4eHue ero
CBOMWCTB

CamocrosiTesibHast padoTa 00y4aromMXxcst

CocraBnenue cooOiieHuit no reme: «Pojib KapOOHOBBIX KUCIOT B XKHU3HEIEATEILHOCTH YEIOBEKa
[IpurotoButs coobuienue (Ha BbIOOD) : «Mpbuto. [Ipomnutoe n Hactosmee», «lIpuMeHeHue naseneBoi
KHCIOTBI», «VCTOpHsI YKCYCHOM KHUCIOThD, «CHHTETHYECKHE MOoIuE cpeacTsay, «Kocmernueckue




cpencreay, «cTopus yKCyCHON KUCIOTBI»

Tema 1.10. YrneBoasl

Conepxxanue yueOHOro MarepuaJa.

1

Knaccudukanus yrneBonos. ['moko3a. buonorndeckast posb yriieBo10B, UX 3HAYCHHUE B )KU3HU
genoBeka u obmectBa. JI.O.9 : « Peakius «cepeOpssHHOTO 3epKajiay TIIFOKO03bI . B3anMmorericTBre
TJIFOKO3BI € TUJIPOKCUIOM Meu (2) npu paznuuHbix Temneparypax» JI. O. 10 O3nakomieHnue ¢
¢bu3nvyeckuMu cBoricTBaMH TtoK03b1. Jlucaxapunel .CtpoeHne, cBoiicTBa. JlakTo3a n ManbTo3a

[Tonmucaxapuasl. OOmiee ctpoenne Haxoxaenue B mpupoe u ouonorudeckas poib. JI.O. 11: «
JleficTBHe Hoaa Ha Kpaxmamn

AKTHYCCKHUC 3aHATHA.

Peakuust «cepebpsiHOTO 3epKajay II0K03bl. B3anMoaeiicTBre riroKo3bl ¢ THIPOKCHIOM Melu (2)

JleficTBe aMMHaYHOTO PacCTBOPA OKCHJIa cepebpa Ha caxapo3y

(AJI\JH=

[elicTBue iio1a Ha KpaxMall

CamocrosiTesibHasi paboTa 00y4arOUIMXCs
CocraBneHne MUWHU-JICKIIUU C HpGSGHTaHHeﬁ JJId BBICTYIIJICHHS B T'PYIIIC 11O TEME: «HexBaTka
IIPOJIOBOJIBCTBHS KaK IN100abHasA MPOoOIeMa YeJI0BEYEeCTBA U IIyTH €€ PELICHUS»

Tema 1.11. AMUHEL
AmunoxkucioTel. benku

Conep:xaHue y4e0HOro MmaTepuaJa.

1

[Tonsarue 06 amunax. Knaccudukarus u n3omepusi aMMHOB. XUMHUYECKHUE CBOMCTBA. AMU/IBI.
[TonaTre 06 aMMHOKHUCIIOTAX, UX Kiaccudukaius u crpoeHue.. HoMeHkIaTypa aMuHOKHCIIOT.
JIBOHCTBEHHOCTh KMCIIOTHO-OCHOBHBIX CBOMCTB aMHHOKHUCJIOT U €€ IPUYHUHBI. BUTIOJISIpHbIE HOHBI.
Peakuu konnencanuu. [lentuanas cBsa3b. CHHTETHUECKHE BOJIOKHA: KaIllpoH, SHAHT. Kiaccudukarus
BOJIOKOH. [losryueHrne aMUHOKHCIIOT, X IPUMEHEHHE U OMoJIorTudecKast (QyHKITHS.

benku. benku kak mpupoHbie moauMepsl. [lepBuyHas, BropuyuHas, TpETUYHAS U YeTBEPTUUHAS
CTPYKTYpHI OesikoB. OuOpUILIspHBIC U TI00YISIpHbIE OeTKU. XUMUYECKHE CBONCTBA OEIKOB: TOPEHUE,
JeHaTypalus, THAPOJIN3, KadeCTBeHHbIE (LIBETHbIE) peakiuu. bruonorndeckue GpyHkimm 6e1KoB, UX
3HaueHue. benku kak komnoHeHT numy. [Ipobnema GenkoBoro ronoaanus u mytu ee pemenus. J1.O
12. IIBeTHBIE peakuy Ha OCIIKU

2

IInacTtMaccel. BOJ'IOKHa, ux KJ'IaCCI/I(l)I/IKaLII/I}I

IIpakTHYecKue 3aHATHS.

1

HBeTHLIe pCaKnnn Ha OenKu

2

Pacno3HaBanue mjaacTMacc U BOJIOKOH




CamocrosiTesibHast paboTa 00y4arOmMXcst
CocraBnenne cooOIIeHUs Ha TeMy : « Posib OeTKOB B JKU3HEACATEILHOCTH YenoBeka» [1oaroTroBuTh
nHGOPMAIIHIO O TPUMEHEHUH TOJIMITHIICHA

Temal.l2. Coaepikanue yueOHOIro MaTepuaJa. 3
AzoTconepxariue 1 | HyknenHoBble KucaoThl Kak mpupoaabie nonmumepsl. [lonstue JIHK u PHK. Tpancrennsie hpopmer
FCTCPOLUMKINYCCKUC pacTEeHUi U )KMBOTHBIX
coenunenus. HykinenHosbie 2 | TectupoBanue 1o TeMe : «Opranndeckass XuMus
KHUCJIOTBHI.
CamocrosiTesibHas padoTa 00y4arouuXxcst 2
CocraButs rinoccapuil «HykiIeMHOBBIE KUCIOTBI»
Paznen 2. 84
OO0umasi 1 Heopranuveckas
XUMMS.
Tema 2.1 . Conep:xaHue y4e0HOro MaTepuaJa. 2
Xumus- HayKa o BeniectBax | 1 | Xumudeckue 3ineMeHThl. CocoObI CYIIeCTBOBAHHS XUMUYECKHUX SJIEMEHTOB: aTOMBI, TPOCTHIEC U
CJIOKHBIE BElIECTBA. BemecTBa NOCTOSHHOTO U IEPEMEHHOTIO COCTAaBa. 3aKOH MTOCTOSIHCTBA COCTABa
BEILECTB. BelecTsa MOJIEKYIIIPHOTO ¥ HEMOJIEKYIISIPHOTO CTpOeHHs. Macca aToOMOB M MOJIEKYIL.
AtomHas enuHuna Maccbl. OTHOCUTENIBHBIE aTOMHAS M MOJIEKYJIsIpHast Macchl. KonmdecTBo BemecTsa
U €MHHUILIBI €70 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Ynciio ABoraapo. MoisipHas macca.
ArperaTHble COCTOSIHUS BELIECTBA: TBEPJOE (KPUCTAIUINYECKOE U aMOp(hHOE), KHUIKOE U Ta3000pa3Hoe.
3akoH ABOrajpo u ero cieAcTBus. MoJsipHbli 00beM BEIIECTB B ra3000pa3HOM COCTOSIHUU.
OObeTMHEHHBIN ra30BbIN 3aKOH U ypaBHeHUE MeneneeBa-Knanelipona. 3aKOHbI COXpaHEHHUS MaCChl U
sHepruu CMecu BemecTs. Paznnuns Mexay CMECIMHU U XUMUYECKUMHU
IIpakTHYeckoe 3aHATHE 2
1 | Ouncrka BelecTB GUIBTPOBAHUEM M JUCTUILISLIUEH
CamocrosiTesibHas padoTa 00y4arIIUXCs 2
[ToaroToBUTH coOOIIEHHE HA TeEMY: « AMOp(GHBIE BEIIeCTBA B IPUPOJIE, TEXHUKE, OBITY»
Tema2.2. CrpoeHue aToMa Coaepskanue y4eOHOIro MaTepuaJa. 2

1 I[OKaSaTCJ'ILCTBa CJIO’)KHOCTHU CTPOCHUA aTOMa: KaTOJAHBIC U PCHTTCHOBCKUC JIY4H, (I)OTOB(I)(I)CKT,
PaanO0aKTUBHOCTD, DJICKTPOJINS. HJ'IaHCTapHa}I MOZCIb aTOMa o. Pe3ep(popzla. CTpOeHI/Ie atroma no H.
EOpy COBpCMCHHBIC MPpEACTABJICHHUA O CTPOCHUH aTOMaA. KOpHyCKyHﬂpHO-BOHHOBOﬁ AyaJin3M 9aCTHII




MHKPOMHUPA.

CocraB aTOMHOTO siJIpa - HYKJIOHBI: IIPOTOHBI U HEUTPOHBI. M30TOMNBI M HYKIIUIBI. Y CTOMYHUBOCTS SIIED.
OnexrpoHHas 000J04Ka aroma. KBaHTOBBIE 4Hcia: TI1aBHOE, OpOUTANBbHOE (TT0O0YHOE), MATHUTHOE U
cnuHOBoe. Pemienue 3amad.

CamocTosiTesibHas padoTa 00y4aroIuXcst
HOI[FOTOBI/ITI) JOKJIad Ha TCMy LK« I/ICHOJ'II)SOBaHI/Ie paI[I/IoaKTI/IBHI)IX HN30TOIIOB B TCXHUYCCKHUX LICIIAX)).
[IpuroToButh coobuieHue : « M3otonsl Bogopoaa»

Tema 2.3. [lepuoanueckuit
3aKOH W TICPUOIHYECKAs
cucTemMa

. Y. Menneneena

Coaepxxanue yueOHOro MarepuaJa.

1 [Ipeanoceinku: HaKOTUIEHHE (PAKTOJIOTHIECKOTO MaTepuaia, padboTsl npeamecTBeHHUKOB (M. B.
JeGepeitnepa, A. D. lllaakyprya, /Ix. A. Heronenmca, JI. FO. Meiiepa), cre3n xumukoB B Kapicpyo,
mruHocTHbIe KayecTBa J[.M. MenaeneeBa. Otkpsoitre .M. MenaeneeBbIM NEPUOAMIECKOTO 3aKOHA.
CrpyKTypa nepruoandeckoi cuctemsl. PactipeiesieHue 3J1eKTPOHOB B aTOMaXx 3JIEMEHTOB MAJIBIX U
OospIuX nepuoax. Pemenune 3amaqy

2 | TlomoxkeHEe B TEPHOJIMYECKON CHCTEME BOJOPOJA, JAHTAHOWJIOB , AKTHHOWJOB W HMCKYCCTBEHHO
MTOJTYYCHHBIX DJIEMEHTOB.

3 | Pemenne 3aaa4. BanenTHOCTE 1 BaJICHTHBIEC BO3MOXHOCTH aTOMOB.

CamocrosiTesqibHasi padoTa 00y4aroIMXxcs

[ToaroToButh coobmieHue : «XKu3up u nesrenpHocTh . M. MenneneeBay

[ToaroroButk nokian (mo BeIOOPY) Ha Temy: «llepuoandeckoMy 3akoHy OyayIee He TPO3UT
paspyiiearem», «OTKPBITHE HOBBIX 3JIEMEHTOBY

Tema 2.4. CtpoeHue
BEIIECTBA

Copepxanue yueOHOro MarepuaJa.

1 | [ToHATHE O XUMUYECKON CBS3U.
KoBaneHnTHas, noHHas, METAIMYECKas, BOJOPOIHAS CBS3H.

2 | KommekcoobpazoBanue. Kpucramnmmyeckue pemerku. [Ipuanabl MHOr00Opasust BEECTB

CamocrosiTenbHas padoTa o0y4yarommxcst
CocTaBuTh 1IENOYKY IPEBPALICHU

Tema 2. 5. Ilonumepsl

Conepxanue yueOHOro MarepuaJa.

1 HeopraHI/Iqecxne MMOJIMMCEPBI.
OpTaHI/IquKI/Ie MOJIMMCEPHI.




JI. O. 13 «O3nakomiueHue ¢ oOpa3laMu ImIacTMacc, BOJIOKOH, MUHEPAIOBY.

CamocTosiTesibHas padoTa 00y4arouuXxcst
[ToaroroButk cooOIieHNE HA TEMY : « 3HAYCHHE MOJUMEPOB B KU3HU OOIIECTBAY

Tewma 2. 6. Jlucnepcuoie
CHUCTCEMBbI

Conepxxanue yueOHOro MarepuaJa.

1

[onsiTue o aucnepcHbIX cucreMax. Kiaccupukaius TMCepcHbIX CUCTEM B 3aBUCIMOCTH OT
arperaTHoOro COCTOSIHUS TUCTIEPCUOHHOMN Cpelbl U AUCTIEpCHON (ha3bl, a TaKXKe MO0 pa3Mepy UX YacTHUll.
I'pyOoaucniepcHble CUCTEMBI: IMYIIBCUH U CYCIIEH3UH. TOHKOIMCIIEPCHBIE CUCTEMBI: KOJUIOUIHbBIE
(30J111 ¥ reM) U UCTUHHBIE (MOJIEKYIISIPHBIE, MOJIEKYIISIPHO-UOHHBIE ¥ HOHHBIE). D dexT Tunmans.
Koarynsiuus B KoJ1ougHbIX pacTBopax. CHHEpE3ucC B TefsX.

3Ha4YeHHE THUCIIEPCHBIX CUCTEM B )KMBOM M HEKUBOM MTPUPOJIE U MPAKTUYECKOM )KU3HU YEIIOBEKA.
OMYJIBCUU U CYCIIEH3UHU B CTPOUTENIBCTBE, MUILEBOW U METUIIMHCKON IMPOMBIIIJIEHHOCTH, B KOCMETHKE.
buonornueckue, METUIIMHCKNE U TEXHOJOTUYECKHE 3011, 3HAUYEHHUE TelIed B OPraHU3aluu )KUBOMN
Matepuu. buonornueckue, nuiieBble, MEIUIIMHCKIE, KOocMeTHUeckue rend. CuHepesuc kak (Gakrop,
OIPENETAOINNA CPOK TOJHOCTH MPOAYKIIMU Ha OCHOBE reseil. CBepThIBaHUE KPOBU KaK
OMOJIOTUYECKUN CHHEPE3HC, €r0 3HAUCHHE.

JI. O.14 «IlonyyeHue sMyJIbCHH PACTUTEILHOTO Macia i OCH30J1ay.

CamocrosiTesqibHasi padoTa 00y4ar0IMXCs
[TonroroButk coobiienne Ha Temy: «lIpumMeHenrne SMynbCHil U CyCIIEH3UI

Tema 2. 7. Xumuyeckue
peaKIuu

Conep:xanue y4e0HOro MmaTepuaJa.

1

Krnaccudukanus XuMHUYECKUX peakluii B OpraHMuecKoi 1 HeopraHnmdeckon xumuu. OdpaTumbie U
Heobpatumblie peakuun. JI. O. 15 «Ilomyyenue kucnopoa U3 NepokCUaa BOJIOPOaa U IepMaHTaHaTa
KaJus»

2

@DaKTOPbI, BIUSIONIME HA CKOPOCTh XUMUYECKUX peaKIuid. JJUHAMUYHOCTh XMMHUYECKOTO PABHOBECHS.
ITpunuun Jle- [larense

3

Karanus. Mcnons3oBanne KaTajin3aTopa

CamocrosiTesibHasA padoTa 00y4arOIIUXCs
CocTaBUTh LENOYKY IPEBPALLICHUM

Tema 2. 8.
PactBOpEI

Copepxanue yueOHOro MarepuaJa.

1

Du3NKO-XUMHUYECKast npupoaa paCTBOpCHUA U paCTBOPOB. BiauMonelictBue PaCTBOPUTEIIA U
paCTBOPCHHOI'O BCUICCTBA. PaCTBopI/IMOCTB BCIICCTB. CnocoOb1 BBIPAXKCHUA KOHIICHTPpAUU pACTBOPOB!:
MacCCOBasd 0JIsI pPACTBOPCHHOT'O BEIICCTBA (HpOI_[eHTHaH), MOJISIpHAsA

3J'IeKTpOJ'II/ITI/ILIeCKa$[ JUucconuanusi. CremncHb 3H€KTpOHHTH‘leCKOI>'I JUCCOIMAaIH. CuibHBIE H CclTa0bIC




3IEKTPOJIUTHI

Peaknum mounoOro oomena

I'maponn3 kak 0OMEHHBIN MPoLece

AKTHYCCKHUC 3aHATHA.

[IpuroroBiieHMEe paCTBOPOB 3aJAHHOM KOHLICHTpALMU

I\)szw

WccnenoBanue npoTekaHusl peakluii MOHHOTO 0OMEHa B pacTBOpax 3JE€KTPOJUTOB.

CamocTtosiTe1bHast padoTa 00y4arommxcst

CocraBuTth cooOuieHue (Ha BbIOOp) :«PacTBOpbI BOKpYr Hacy, « TUIIBI pacTBOPOB [loaroroBuTh
noksaj (Ha BbIOOD) : «Bkiag oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHH IEKTPOTUTUYECKOU
JHMCCOIUALINNY, « DIEKTPOIN3 PACINIABOB HJIEKTPOIHUTOBY

Tema 2. 9.
OKHCITUTEIIBEHO-
BOCCTaHOBHTCILHBIE
peaKIu.
DJIEKTPOXUMHUYECKHE
MPOIIECCHI

Conep:xxanue yuyeOHOro MmarepuaJa.

1

CTGHGHB OKHUCJICHUS. BOCCTaHOBI/ITeHI/I 1 OKHUCIIUTCIIN. Knaccn@nxamm OKHUCIIUTCIBbHO-
BOCCTAHOBUTCIIBHBIX peaKHHﬁ. PeaKHI/II/I MCXKATOMHOI'O U MC)KMOJICKYJIAPHOTO OKHUCIICHUA-
BOCCTAHOBJICHUSL. PeaKHI/II/I BHYTpI/IMOJ'IeKy.]'IHpHOFO OKUCJICHUSI-BOCCTAHOBJICHU . PeaKHI/II/I
CaMOOKHCJICHUSI-CAMOBOCCTAHOBJICHUS (JIUCTIPOTIOPITUOHUPOBAHHUS ).

Meto1bl COCTaBIICHUSI YPABHEHUM OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. MeTo 1 371EKTPOHHOTO
Oamanca. Meroj nmonypeaknuii. BiausiHue cpenbl Ha MPOTEKaHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
MIPOIIECCOB.

DNEeKTPOAHBIC TOTEHITUAIBL. Psl CTaHIAPTHRIX 3JIEKTPOAHBIX TIOTCHIIMATIOB (3JIEKTPOXUMHUYECCKUHN PSJT
HaIpsDKEHUH METa/UI0B). [ albBaHMYECKUE DJIEMEHTBI U IPUHITUIIBI KX PaboThl. CocTaBlICHHE
rajgbBaHUYECKHUX AIeMeHTOB. OOpa3oBaHKE rajlbBaHUUYECKUX Tap MPU XMMHYECKHUX MTpoIeccax.
["asibBaHWYECKHE TIEMEHTHI, IPUMEHSIEMBIC B )KU3HH: CBUHIIOBAsI aKKyMYJISITOpHAs Oarapesi, HUKEIb-
KaJIMHEBBIC OaTapeu, TOTUIMBHBIC AIIEMEHTHI.

DJIEeKTPOJIN3 PACIUIABOB M BOJIHBIX PACTBOPOB 3JIEKTPOIHTOB. [Iporiecchl, mporucxoasiiye Ha KaToJie U
aHoze. YpaBHEHHUS DJICKTPOXUMHYECKUX MPOIECCOB. DJIEKTPOJIU3 BOJIHBIX PACTBOPOB C MHEPTHBIMU
ANEKTPOIaMH. DJIEKTPOJIN3 BOJHBIX PACTBOPOB C PACTBOPUMBIMH AeKTpoamMu. [IpakTuyeckoe
MIPUMEHEHHE DJICKTPOJIN3A.

3

CocraBjeHHEe OKUCIUTEIHFHO- BOCCTAHOBUTEIIHHBIX peaKquI Pa3JIMIYHBIMU METOJAMHU

CamocrosiTesibHast padoTa 00y4arommMXxcst
[ToaroroButek coobmieHne «BupTyaibHOe MOAECTMPOBAHNE XUMHUUECKUX — MPOIIECCOBY

Tema 2.10 . Knaccudukanus
BelecTs. MeTaibl U

Conepxanue yueOHOro MarepuaJa.

1 ‘ Knaccn(pmcaum{ HCOPraHNYCCKUX BCIICCTB. HpOCTLIC 1 CJIOKHBIC BCIICCTBA. OKCI/II[BI, KHUCJIOTBI, COJIH,




HEMCTAJJIbI

OCHOBaHUs. AM(POTEPHOCTh OKCHIOB U THPOKCHIOB.

2 | TlomoskeHNEe METAIJIOB B MEPHOIUICCKON CHCTEME M 0COOCHHOCTH CTPOSHUS MX aTOMOB. [IpocThie
BEILIECTBA - METAJIJIbI: CTPOCHHE KPUCTAIUIOB U METAINTUYECKAs XUMUYECKas CBSI3b.

OO0mue ¢puznyecKre CBOMCTBA METANIOB M BOCCTAHOBUTEIHHBIC CBOMCTBA UX: B3aUMOJICHCTBHUE C
HeMeTaJIaMu (KUCJIOPOJOM, TaJIOT€HaMH, CEpOH, a30TOM, BOJIOPOJOM), C BOJAOU, KUCIOTaMH,
pacTBOpaMu COJIel, OpraHUYECKUMHU BEIlIeCTBaMU (CIIUPTAMHU, rajoreHajaIkaHaMu, (PeHoIoMm,
KHCJIOTaMH), CO IIEJI0YaMH.

OKcHIbl ¥ THAPOKCUIBI METAJIJIOB. 3aBUCUMOCTb CBOMCTB 3TUX COCIMHEHUM OT CTENEHEH OKUCICHUS
METaJIJIOB.
3HaYeHNE METAJUIOB B MIPUPO/IE U )KU3HU OPTraHU3MOB.

Koppo3zus meraimos. [lonstue koppo3un. XumMuueckass KOppo3us. DIEKTPOXUMHUYECKast KOPPO3HS.

Croco0pl 3aIUTHl METAIOB OT KOPPO3HUH.

O61ue crnocoObl MOTYYEHNS] METAJIOB.

Mertambl B mpupojie. MeTaiumyprust U €€ BUJIbI: ITUPO-, TUJIPO- U AIEKTPOMETAITYPTUS.

DNEeKTPOJIN3 PACcIUIaBOB M PACTBOPOB COCIMHEHNN METAJJIOB M €T0 ITPAKTUYECKOE 3HAUCHHE.

JI. O.17 «B3zaumoaeiicTBre METAJIOB ¢ KUcJIOTaMU U coJiaMmy. JI. O.18 «B3aumoaeiicTBre IMHKA WA
AITIOMUHHUS C paCTBOPaMU KHCJIOT U IIEI0UYEH».

3 | I[lonoxeHrne HEMETAIIJIOB B IEPHOIUYECKON CUCTEME, OCOOCHHOCTH CTPOCHHS MX aTOMOB.
DIIEKTPOOTPUIIATETBLHOCTb.

biraropoaeie razpl. DJIEKTPOHHOE CTPOCHHUE aTOMOB OJIATOPOIHBIX Ta30B U OCOOCHHOCTH MX
XUMHUYECKUX U (PU3UIECKUX CBOWCTB.

Hewmeranisr — mpocThie BemecTBa. ATOMHOE U MOJICKYJISIPHOE CTPOCHHUE UX.

AnnoTponusi.

XuMudeckue cBoMcTBa HeMeTauioB. OKHUCIUTENBHBIE CBOMCTBA: B3aMMOIECHCTBHE ¢ METaJIaMH,
BOJIOPOJIOM, MEHEE JIEKTPOOTPHUIIATEILHBIME HEMETAJIJIAMHU, HEKOTOPBIMHU CJIO’KHBIMH BEIIECCTBAMH.
BoccranoBuTenbHBIE CBOKCTBA HEMETAIIIOB B PEAKIUAX C PTOPOM, KHUCIOPOIOM, CJIOKHBIMHU
BEILIECTBAMHU-OKUCITUTEIIIMH (a30THOM U CEPHOM KHCIIOTaMH U Jp.).

JI. O.19 «llonyyeHue KuCI0poJia U €ro CBOMCTBAY.

CamocrosiTesibHast padoTa 00y4arommMXxcst
[ToaroroButk cooOmienue Ha Temy : «VcTOpus MoJydeHHs U IPOU3BOJICTBO METAIUIOB (IO BEIOOPY)»
IlogroroButh noknaz : «PoJib METAJITIOB B HCTOPUU YEJIOBEYECKON ITUBUIIM3ALIMI

Tema 2.11. OcHOBHBIE
KJIaCChl HEOPraHUYECKUX U

Copepxanue yueOHOro MarepuaJa.

1 ‘ BO,Z[OpO,[[HLIC COeIMHEHU HeEMETaIOB. MIX CBOMCTRA . KI/ICJ'IOTLI, OCHOBAHU HCOPIraHNYICCKHUC U




OPraHUYEeCKUX COCTMHEHUIN

oprannyeckue. JKecTKoCTb BOJIbI 1 CHOCOOBI €€ YCTPAHEHHUS.

[IoHATHE O TEHETUYECKON CBS3U U T€HETUYECKUX PsAaX B HEOPraHUYECKON U OPraHN4EeCKOU XUMUH.
I'enernueckue psaapl MeTasuia (Ha IpUMepe Kalblys U XKelle3a), HeMeTauia (Cepbl U KpeMHUs),
MIEPEXO/IHOTO JIeMeHTa (LIUHKA).

['eneTnyeckue psipl U TeHETUYECKasl CBSI3b B OPraHMYecKON XUMUU. ENMMHCTBO Mupa BELeCTB

CamocTosiTesibHas padoTa 00y4arouuXxcst

CocTaBuTh IIENOYKY MTPEBPALLIEHUH.

HOI[FOTOBI/ITB COO6HICHI/I$[ Ha TeMy .« YCTpaHeHI/Ie JKECTKOCTHU BOAbBI HA XUMHWUYCCKHUX HpeI[HpI/ISITI/ISIX», «
Bona kak peareHT u cpena Al XHMHYECKOTO TpoTieccay, « ITO YAUBUTEILHOE BEIIECTBO- BOJIAY,
«HOBapCHHafl COJIb KaK XUMHNYCCKOEC CI)Ipbe»

Tema 2. 12.
XUMHS DJIEMEHTOB

Conep:xanue y4e0HOro MmaTepuaJa.

1

JIBoiicTBEHHOE MOJIOKEHHE BOJIOpO/ia B Ieproandeckoit cucreme. M3otomnsl Bogopoaa.

Tsoxenas Boga. OKUCIUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA BOJIOPOJA, €r0 MOJTYYeHHUE U
MpUMEHEHHE. DIEMEHTHI [ A-Tpymmbl.

OnemeHTh! [IA-rpynmst

AnmoMuHHN. XapaKTepUCTUKA aTIOMUHUS HA OCHOBAaHUH TOJIOKEHUA a MEPUOJIMYECKON CUCTEME
anemenToB JI.M1.MenneneeBa u crpoenus aroma. [loydaenue, pusznueckne 1 XuMUYECKUE CBOMCTBA
aToMUHUS. BaxxHeilre coeIMHEHNs aTIOMUHMS, UX CBOMCTBA, 3HAUYCHUE U TpuMeHeHue. [Ipupoanbie
COCIMHEHUS AJTFOMUHHSL.

VYrnepon u kpemHui. O01Iast XapaKTEPUCTHKA TAJIOTEHOB HA OCHOBAHHWH UX TIOJIOKEHUS B
nepuoinueckoit cucreme smemeHToB .M. MenneneeBa u CTpoeHuUst aTOMOB.

Ocobennoctu ctpoerus atoMoB d-snementoB (IB-VIIIB-rpymnm). Meas, IUHK, XpoM, KeIe30,
Maprasell Kak IMpoCThie BEIIECTBA, NX (PU3NYCCKUE M XUMUYECKHE CBOMCTBA. HaxoxaeHne 3Tux
METaJJIOB B IIPUPOJIC, UX MOJIy4eHue U 3HadeHue. CoeqMHeHNs d-3JIEMEHTOB ¢ Pa3IMuYHbIMH
CTCTICHSIMH OKHCJICHHS. XapaKkTep OKCUOB U THIPOKCHIOB ATHX 3JICMEHTOB B 3aBUCUMOCTH OT
CTCIICHH OKHCJICHHS METaslIa.

CamocrosiTesibHast padoTa 00y4arOmmMXxcst

[ToarotoBuTk cooOmieHue Ha TeMy (Ha BBIOOD):
-MHoronukuit kapOoHaT KalbIus

-Oco6eHHOCTH CBOMCTB pa3IMYHbIX 3JIEMEHTOB (Ha BHIOOD)

Tema 2.13.

Conepxanue yueOHOro MarepuaJa.




XUMHA B )KU3HU 00IIECTBA

1| Xumus u npou3BoAcTBO. XUMHUSI B CEITLCKOM XO35HCTBE. XUMUS B [IOBCEJHEBHOM KU3HU YEJIOBEKA.

CamocrosiTesibHas padoTa 00y4arouuXxcst

[ToaroroBuTh COOOMEHNE Ha TeMy (Ha BBIOOD):
XuMHu4ecKasi IPOMBIIUICHHOCTh U XUMUYECKUE TEXHOJOTHH.
CrIpbe 111 XUMUYECKON TTPOMBITIICHHOCTH.

Boaa B xuMH4€CKOIl TPOMBILIIEHHOCTH

XUMUS B CETBCKOM XO35IMCTBE

XuUMUS B TOBCETHEBHOM KU3HU YEJIOBEKA

Bcero

162

* Jlyisg XapakTepUCTUKU YPOBHSI OCBOCHUSI yueOHOTO MaTepHalia UCIIOJIb3YIOTCS ClleyIole 0003HaAUCHUS:

* 1. — o3HAKOMUTENBbHBIN (y3HABAHHUE paHEE U3YUCHHBIX OOBEKTOB, CBOMCTB);

* 2. — PEeNpOAYKTUBHBIN (BBITIOJHEHUE AEATEILHOCTH 10 00pa3ily, HHCTPYKIIUU UITU TI0JT PYKOBOJICTBOM )

3. - HpOIIYKTI/IBHHﬁ (HJIaHI/IpOBaHI/IG N CaMOCTOATCIBHOC BBIITOJIHCHUC NCATCIIBHOCTU, PCIICHHUC HpO6H€MHI>IX 3az:at1)




7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOI
AEATEJIBHOCTHU OBYYAIOIIIUXCA

Conepxanue 00y4yeHust

XapaKkTepuCTHKA OCHOBHBIX BUA0B
AeSITeJJbHOCTH 00y4yaromuxcs (Ha
YPOBHE Y4eOHBbIX A1eHCTBH)

Baknelmue xuMnueckKue MMOHATUHA

YMeHue naBath Onpe/eIcHue 1
OTIEpUPOBATH CIICTYIOIIHMHU
XUMHYCCKUMU TTOHATUSMU: BEIIECTBO,
XUMHUYECKUM 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIC aTOMHAS U
MOJICKYJIIpHAsi MaCChl, HOH,
JJTOTPOTIHS, H30TOITBI, XUMHUUYECKAsI
CBSI3b, DJICKTPOOTPHUIATETHHOCTD,
BaJICHTHOCTb, CTETICHb OKUCJICHUS,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00beM ra3000pa3HbIX BEIECTB,
BEIIECTBA MOJICKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS,
PacTBOPBI, SJIEKTPOJIUT U
HEDJICKTPOJIHT,ICKTPOJIU THYCCKAS
JUCCOIIMAIIHS, OKHCITUTETh U
BOCCTaHOBHTEIIb, OKUCIICHUE U
BOCCTaHOBJICHHE, TETUIOBOM d(PdexT
peakinu, CKOPOCTh XUMUYECKOMN
peakiuu, KaTaiu3, XUMUIECKOe
paBHOBECHUE, YTIEPOIHBINA CKEIIET,
byHKIIMOHAIBHAS TPYIIa, U30MEPUs,
TOMOJIOTHUS

OcHOBHBIE 32aKOHbI XUMHH

DopMyJIUPOBAHUE 3aKOHOB
COXpaHEHHS MacChl BEIIECTB U
MOCTOSIHCTBA COCTaBa BELIECTB.
YcTaHOBKa MMPUYMHHO-CJIEACTBEHHON
CBSI3U MEX]y COAEPKAHUEM ITUX
3aKOHOB U HaIlUCAHUEM XUMHUUYECKUX
dbopmys 1 ypaBHEHHH. Y CTAaHOBKA
SBOJIIOLMOHHON CYIITHOCTH
MEHJIEJIEEBCKOM U COBPEMEHHOU
GhOpMYITHPOBOK MEPHOTUIECKOTO
3akoHa JI..MennaeneeBa. O0bsicHEHUE
(U3HUECKOT0 CMBICTa CUMBOJIUKHT
NEePUOANYECKON TaOIHUIbI XUMUYECKUX
sanemenToB JI.1.MeHnneneeBa (HoMepoB
AJIEMEHTA, IEpUOo/ia, TPYMIbl) U
YCTaHOBKA MPUYMHHO-CIIEICTBEHHOU
CBSI3M MEXKJly CTPOCHHUEM aTOMa U




3aKOHOMEPHOCTSMH U3MEHEHUS
CBOICTB RJIEMEHTOB U 00pa30BAHHBIX
VMU BEILIECTB B IIEpUOAAX U IPyNIax.
XapaKTEepUCTUKA DJIEMEHTOB MaJIbIX U
OO0JIBIIMX NEPUOJOB MO UX MOJTOKEHHUIO
B [Iepuoaunyeckoii cucreme
J.M.MenpaeneeBa

OcHoOBHBIC TCOPUHM XUMHUH

YcTaHoBKa 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX BEIIECTB OT CTPOCHUSA
aTOMOB 00Pa3yIIIUX UX XUMUUECKUX
3JIEMEHTOB. XapaKTEPUCTUKA
BaXXHEHIIIMX TUIIOB XUMHUYECKUX
CBSI3€M U OTHOCUTEIBHOCTH DTOM
tunojoruu. O0bsICHEHHE 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS KPUCTAIUINYECKUX PELIETOK.
DopMyJIUPOBKA OCHOBHBIX IMOJIOKEHUM
TEOPUHU DIICKTPOJIUTUYECKON
JTUCCOLMAIINM U XapaKTEPUCTUKA B
CBETE 3TOU TEOPUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX COCAUHEHUM.
DopMyJIUPOBKA OCHOBHBIX IMOJIOKEHUM
TEOPUHN XUMHUUYECKOTO CTPOCHUS
OPraHUYECKUX COCIMHEHUHN U
XapaKTEpPUCTHUKA B CBETE 3TOM TEOPUU
CBOMCTB OCHOBHBIX KJIACCOB
OPraHUYECKUX COCIMHEHU N

Baxueiiiue BemecTsa u
MaTepUaJIbl

XapaKTepUCTUKA COCTaBa, CTPOCHMUS,
CBOMCTB, MOJYYEHUS] U IPUMEHEHUS
BakHehmux MetauioB (IA u IT A
TPYIII, aJIFOMUHUSA, )KeJe3a, a B
€CTECTBEHHO-HaYYHOM Mpoduie u
HEKOTOPBIX d-3JIEMEHTOB) U UX
COEIMHEHUN. XapaKTepUCTUKA
COCTaBa, CTPOEHHUS, CBOMCTB,
MOJIYYEHUS U PUMEHEHUS BaXKHEHIITUX
HemetasuioB (VIII A, VIIA, VIA
rpymim, a Takxke azora u pocdopa,
yIIepo/ia U KPEMHUS, BOJIOPOJIA) U UX
COEIMHEHUN. XapaKTepUCTUKA
COCTaBa, CTPOEHHUSI, CBOMCTB,
MOJIYYEHUS] U PUMEHEHUS BaXKHEHIITUX
KJIACCOB YIJIEBOJIOPO/IOB (JIKAHOB,
MKJIOAJIKAHOB, JIKEHOB, aJIKUHOB,
apeHOB) U MX HanOoJIee 3HAUYMMBIX B




HApOJIHOXO3MCTBEHHOM ILJIaHE
MpeACTaBUTENCH. AHATOrNYHAas
XapaKTEPUCTHUKA BAKHEUIIIUX
IPEICTABUTEIIEN IPYTUX KIACCOB
OpraHUYECKUX COCIMHCHUH: METaHOJIa
Y ATAHOJIA, CIIOKHBIX 3()UPOB, KUPOB,
MBI, aJIbJIeTUI0B ((hOopMaIbAETUIOB U
aleTabaernaa), KeTOHOB (alleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOMH
KHUCJIOTHI, 111 €CTECTBEHHO-HAYYHOTO
npoduIs mpeACTaBUTENEH IPYTrux
KJIACCOB KHUCJIOT), MOHOCaXapHu 0B
(TIr0KO03B1), TUCaxapua0B (caxapossl),
noJincaxapujioB (Kpaxmaiia u
[[EJUTIOJIO3bI ), AaHWJIMHA, aMUHOKHCIIOT,
O€JIKOB, UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, KAYIYKOB,
r1acTMace

XVMHYECKHUH A3BIK 1 CHUMBOJIHKA

XUMHUYECKUN SI3bIK U CUMBOJIMKA
Hcnonb3oBanue B yueOHOM U
npodeCCUOHATTLHON JeATeIbHOCTU
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3Banue n3y4eHHBIX BEIIECTB I10
TPUBUAIBHOU WJIH MEXIYHAPOIHON
HOMEHKJIaType U OTPaKEHUE COCTaBa
ATUX COCUHEHUN C IIOMOILBIO
xuMu4eckux Gopmyi. OTpaxxkenue
XUMHUYECKHUX MPOLIECCOB C NOMOIIBIO
YPaBHCHUN XUMHUYECKUX PEAKIIUI

XuMH4YecKHe peakmun

OOBbsiCHEHHE CYIITHOCTH XUMUYECKUX
nporeccoB. Knaccudukarus
XUMUYECKUX PEAKIUN 10 Pa3InyHbIM
IIPU3HAKAM: YHUCILYy U COCTaBY
IIPOAYKTOB U PEAreHTOB, TEINIOBOMY
addexTy, HanpaBiIeHHIO, (Base,
HAJMYMIO KaTalau3aTopa, U3BMEHEHUIO
CTCIICHEH OKHCJICHUS DJICMEHTOB,
00pa3yroux BEMecTBa. Y CTAHOBKA
PU3HAKOB OOIIETO W Pa3InIHOTO B
TUIIOJIOTUH PEeaKIUn s
HEOPraHWYECKOM U OPraHNYeCKOU
xumuu. Kinaccudukanus BEecTs u
IIPOLECCOB C TOUKHU 3PEHUS
OKHCJICHUSA-BOCCTAHOBJICHUS.
CocraBieHrne ypaBHEHUN PEaKIUi C




MTOMOIIBI0 METO[a DJIEKTPOHHOTO
oamanca. OObsICHEHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOUN peaKIuu 1
TIOJIOKCHHSI XUMHUYECKOTO PaBHOBECHSI
OT pa3IUYHbIX (PAKTOPOB

XUMHYECKHH IKCIIEPUMEHT

BrinoHeHE XUMUYECKOTO
AKCIIEPUMEHTA B TTOJTHOM
COOTBETCTBHH C MPaBUIaMHU
o0e3onacHocTu. HabmroneHue,
dbuKcanys ¥ ONMCcaHnue Pe3yJIbTaTOB
IIPOBEJICHHOTO YKCIIEPUMEHTA

Xumuyeckasi HH(popmanus

[IpoBeneHre caMOCTOATEIHHOTO
MIOKCKAa XUMUYECKON MH(POpMAIUH C
UCTIOJIH30BAaHUEM PA3TTUIHBIX
VCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepueTa). Mcnionb3oBaHue
KOMIIBIOTEPHBIX TEXHOJIOTHIA TSI
00paboOTKH U Mepeayll XUMUYECKON
UHPOPMAIUH U €€ TIPEICTABICHUS B
paznuYHBIX opMax

PacyeTbl M0 XMMHYECKUM
¢dopmysiam ¥ ypaBHEeHUAM

YcTraHoBKa 3aBUCUMOCTH MEXKY
Ka4eCTBEHHOM U KOJIMUYECTBEHHOMU
CTOpPOHAMH XUMHYECKUX OOBEKTOB U
npo1eccoB. Pellienne pacyeTHbIX 3a1a4
0 XUMHYECKUM (HOopMyJiaM U
YpaBHEHUSAM

IIpopunabHoe u npodeccuoHATBHO
3HAYMMOe COJep:KaHue

OObsicCHEHNE XUMUYECKUX SIBIICHUH,
MPOUCXOIAIIUX B IPUPOIE, OBITY U Ha
npousBojcTBe. OnpeeneHue
BO3MOKHOCTEH MPOTEKAHUS
XUMUYECKUX MPEBPALLIECHUI B
paznuyHbIX ycnoBusx. Cobmonenue
MpaBUJI HKOJIOTUYECKU TPAMOTHOTO
MTOBEJCHUS B OKPYIKAIOIIEH CPEIE.
OneHka BIUSHUSL XUMUYECKOTO
3arpsA3HEHUs OKPY’KalolIeil cpeibl Ha
OpraHH3M YEJIOBEKa U IPYTHE KUBBIC
opranu3Mbl. Co0It0IeHne TpaBuiI
0e30macHOro 0OpaIeHus ¢ TOPIOYUMHU
Y TOKCUYHBIMU BEIIECTBAMH,
71a00paTOPHBIM 00OPYI0BAHUEM.
[logroToBka pacTBOpPOB 3aJaHHOMN
KOHLICHTPALIMH B OBITY U Ha
npou3BojicTBe. Kputnueckas orneHka




JIOCTOBEPHOCTU XUMHUYECKOU
uH(pOpMaIH, TOCTYNAOIIEH 13
pa3HbIX HCTOYHUKOB




8. OIIMCAHUE YYEBHO-METOANUYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUSA OBPA3OBATEJIBHOI'O
IPOIIECCA MIPOT'PAMMBbI YYEBHOM JUCITUIIJIAHBI
OV .09. Xumus
OcBoenue nporpammbl yueoHo# aucturminabl OY J1.09. Xumus npenmnonaraet
Hajgu4ue B MpodecCUOHATIBHONW 00pa30BaTeIbHOM OpraHu3aluy, pealn3yromlen
00pa3zoBaTeIbHYIO MPOTPaMMy CpeIHETo 00111ero 00pa3oBaHus B Mpeenax
ocoenus OIIOIT CIIO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHusl, KAOMHETa
XUMHHU C JlabopaTtopue U 1ab0paHTCKON KOMHATOM, B KOTOPOM UMEETCS
BO3MOXHOCTb 00€CIeYnTh CBOOOAHBIN JOCTYI B IHTEpHET BO BpeMsi yueOHOTro
3aHATHS U B IEPUOJ BHEYUEOHOU J1EATETbHOCTH 00yUatoInXCsl.

B xabGuHeTre 10KHO ObITh MyJIBTUMEAUHHOE 000pyA0BaHUE, TTOCPEACTBOM
KOTOPOT'0 YYaCTHUKH 00Pa30BaTeIbHOIO MpoIecca MOTYT MPOCMaTpUBATh
BU3YaJIbHYIO MHGOPMAIIMIO IO XUMHUHU, CO3/1aBaTh MMPE3EHTALINU, BUIEOMATEPHUAIIBI
U T.II

B cocTtaB yue6HO-METOMYECKOT0 U MaTEPUAIBHO-TEXHUUECKOT0 OCHAIIICHUS
KaOWHEeTa XUMHUH BXOIST:

- MHOTO(DYHKITMOHAJIbHBIN KOMIUIEKC MPEro/1aBaTess;

-HaTypaJibHble OOBEKTHI, MOJIETH, MPUOOPHI M HAOOPHI IS TOCTAHOBKU
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOTO IKCIIEPUMEHTA;

NIEYaTHBIE U YKPAHHO-3BYKOBBIE CPEJICTBA OOYUCHMUS;

-CpeICTBa HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

-pEaKTHUBBI;

-[IepEeYHN OCHOBHOM U IOMOJIHUTEIbHON y4eOHOM TUTEPATYPhI;
-BCIIOMOTaTelIbHOE 000PYI0BaHUE U UHCTPYKIIHH;

B nporiecce ocBoenus mporpaMmbl yaeoHoM yueOHo# auctumuabl OY [1.09.
XuMus o0yyaromuecs J0JKHBI UMETh BO3MOXKHOCTD JJOCTYIA K AJI€KTPOHHBIM
y4eOHBIM MaTepuajIaM Mo XUMUHU, UMEIOIIUMCS B CBOOOTHOM JIOCTYIIE B CETH
NHuTepHeT (371€KTPOHHBIM KHUTaM, NMPAKTUKyMaM, TectaMm, Mmatepuasiam EI'D u

ap.).
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