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1. HIOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma oGuieo0pazoBareabHoi yueoHoM nucuuminabl OY 1.09. Xumus
npenHa3HavyeHa i u3ydeHust Xumun B [IpubpeskHeHcKoM arpapHoM Kosuiemxke (hunua)
OI'AOY BO «K®Y wum. B.M. Bepnaackoro», pealusyromero o0pa3oBaTelbHYIO
nporpaMmy cpeaHero oOmiero oOpa3oBaHMs B MpeleJaX OCBOEHUS OCHOBHOM
npodeccuonansHoil oOpaszoBatenbHoi mnporpammbl  CIIO (OIIOIT CIIO) nHa 6ase
OCHOBHOTO 001IIeT0 00pa30BaHus MIPH MOATOTOBKE CIICIIMAINCTOB CPEIHETO 3BEHA.

Pabouast mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemHero oomero
00pa3oBaHUsl, MPEIBABISIEMBIX K CTPYKTYPE, COJCPKAHUIO U pe3yJIbTaTaM OCBOCHUS
yaeOnou auctummabl OY J1.09. Xumus, 1 B cooTBeTCTBHM ¢ PekomMeHmanusiMu 1o
OpraHu3alliy MOJYUYECHUSI CPEAHEro 00IIEro 00pa3oBaHus B IpeeiaX OCBOCHHUS
00pa3oBaTEIbHBIX NPOrpaMM CpeaHEro npodeccuoHaIbHOro 00pa3oBaHus Ha Oaze
OCHOBHOT'0 00I1IeTO 00pa30BaHus C y4eTOM TpeOoBaHUM (heepalibHbIX TOCY1apCTBEHHBIX
o0pa3oBaTeNbHbIX CTAHIAPTOB U MOJIYyYaeMOM CIIEIMATIEHOCTH CPETHETO
npodeccruoHansHOr0 0OpazoBanus (MUcbMo JlenmapraMeHTa rocyAapCTBEHHOM MOTUTHKY B
chepe nmoaroroBku padounx kaapos u JAI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-
259);c¢ yuérom Konueniuu npenogaBanus XuMmun B Poccuiickoit @epepaium,
YTBEPKAEHHOU pacniopsbkenueM IIpaBurenscrBa Pocculickon @enepauu ot 9
anpens 2016 r. Ne 637-p, [IpumepHoit 0CHOBHOM 00pa30BaTeIbLHON MPOrpaMMbl CPETHETO
o01ero oOpazoBaHusi, 0A00pEHHOMN perieHueM peaepabHOr0 yueOHO-METOIMYECKOTO
o0bennHeHus 1o o01eMy 00pazoBanuio (TpoTokos oT 28 utoHs 2016 1. No 2/16-3) ;
[Tpukaza MunucrtepcTBa oOpazoBanus U Hayku Poccutickoit @enepanuu ot 17 mas 2012
rona Ne 413 «O0 ytBepxkaeHuu (penepaibHOro rocy1apCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa CpeaHero oo1ero oopa3oBaHus ¢ M3MEeHeHUsIMU OT 29 nekadbps 2014 roaa, 31
nekadbps 2015 rona, 27 utonst 2017 roga Ne 613 « O BHeceHUM U3MEHEHUH B
denepanbHbIi TOCY1apCTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT CPETHETO OOIIETO
oOpa3oBaHusl, yTBEPKICHHBIN TTPHKa30M MUHUCTEPCTBAa 00pA30BaAHUS U HAYKH
Poccuiickoit @enepanuu ot 17 mast 2012 roga Ne 413,

Conepxanue paboueit mporpammbl  ydeOHOM aucnmmummabl OV J[.09. Xumus
HAIpPaBJICHO Ha JOCTWKEHUE CICAYIONIUX ITeJIe:

-hbopMupoBaHUE y OOYYaIOIIMXCS YMEHHUS OIEHHWBATh 3HAYMMOCTh XHMHUYECKOTO
3HAHUSA JJIS1 KOKJI0TO YeJI0OBeKa;

-opMHUpOBaHUE Y 00YUAIOIIMXCS 1IEIOCTHOTO MPEICTABICHUS 0 MUPE U POJIU XUMHUU
B CO3JIaHMM COBPEMEHHON €CTECTBEHHO-HAyYHOW KApTHUHBI MUPA; YMEHUSI OOBSICHSITH
O0OBEKTHl M TPOIECCHI OKPYXKAIOMIEH JEHCTBUTEIBLHOCTH: MPUPOIHOMN, COIUATBHOM,
KYJbTYPHOU, TEXHUYECKON CPEAbl, — UCIOJIB3YS ISl ITOT0 XUMUYECKUE 3HAHUS;

-pa3BUTHE y OOYyYaIONMIUXCS YMEHHUH pa3nuyarh (akThl W OICHKU, CPaBHHUBATh
OIICHOYHBIE BBIBOJbI, BUJETh MX CBSI3b C KPUTEPUSIMU OLECHOK U CBS3b KPUTEPHUEB C
OTIpENICTICHHOM CHUCTEMOMW IIE@HHOCTEH, (OpMyIHpOBaTh U OOOCHOBHIBATH COOCTBEHHYIO
MO3UIIHIO;

- IpHOOpEeTeHHNE 00YUYAIOIUMHUCS ONBITA PA3HOOOPA3HOMN NEITebHOCTH, IO3HAHUS U
CaMOITO3HAHUS;, KJIIOYEBBIX HABBIKOB, HWMEIOIIUMX YHHUBEpPCAJIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUIOB JIESATEIBHOCTH (HABBIKOB pELIEHUS NPOOJieM, MPUHATUS PEIICHU,



MOKCKa, aHaiu3a U 00paboTKH HHPOpPMAIMM, KOMMYHHUKATHBHBIX HABBIKOB, HaBBIKOB
U3MEPEHMM, COTPYIHMYECTBA, 0€30IaCHOr0 OOpallleHusl C BELIECTBAMHU B IOBCEIHEBHOM
KU3HH).

B nporpaMMy BKIIOUEHO COJAEp)KaHHWE, HANpaBICHHOE Ha (OPMUPOBAHUE Y
oOyJaromuxcsi KOMIETEHINM, HeoOX0uMBbIX i1 kKauecTBeHHOro ocBoeHust OITOIT CIIO
Ha 0a3e OCHOBHOIO 00I1ero 00pa3oBaHUs ¢ MOJIYYEHUEM CPEIHEro 00IIero oopa3oBaHus;
OpOrpaMMbl IOJTOTOBKM KBaJIU(HUIMPOBAHHBIX pabouMX, CIyXallUX, [POrpaMMbI
noAroroBku crennanuctoB cpennero 3seHa (IIIIKPC, ITIICC3). Ilporpamma yueOHOM
mucuiuinHbel OY J1.09. Xumust gBisieTcsi OCHOBOM ISl pa3padOTKU paboumnX NpOorpaMm, B
KOTOpPBIX  TpodeccHoHalIbHbIE  O0pa3oBaTeNbHbIE  OpPraHM3AlMH,  PEaTU3YIOIIHe
o0Opa3oBaTeNbHyI0 MPOrpaMMy CpeIHEro oOImero oOpa3oBaHHsA B Mpeneiax OCBOCHHS
OIIOII CIIO na 6a3e 0cCHOBHOTO 00IIIET0 00pa30BaHus, YTOUHSIIOT COJIEpKaHue yueOHOTO
MaTepuana, MOCIEAOBATEIbHOCTh €r0 H3Y4YeHHs, pachpeiesieHue Y4eOHBIX YacoB,
TEMaTUKy pedepaToB, BUJbl CAMOCTOSTENBHBIX pa0OT, YUUThIBAs CEUU(PUKY HporpamMm
HNOJTOTOBKU KBAJIM(ULIMPOBAHHBIX pab0YMX, CIYKAIUX U CIIELUAINCTOB CPEIHETO 3BEHA,
ocBanBaeMOl mpodeccud WM cHenuanpbHocTU. lIporpamMma MOXKET HCHOJIB30BaThHCS
ApYTUMU TpOo(eCCUOHATBHBIMUA O00pa30BaTEIbHBIMA OpPTaHU3ALMSIME, PEATU3YIOIIUMU
o0Opa30BaTebHyI0 MPOrpaMMy CpEIHEro oOIiero oOpa3oBaHUs B Ipeneiax OCBOCHMS
OIIOII CIIO na 6a3e ocaoBHoro obmiero oopazoanus (IIIIKPC, TIIICC3).



2. OBIIASI XAPAKTEPUCTUKA YYESHOM JUCIHUIIJIMHBI
OY.09. XUMUA
XUMHSI — 3TO HayKa O BEIIECTBAX, UX COCTaBE U CTPOCHHUH, CBOMCTBAX U
MPEBPALICHHX, 3HAUCHUH XUMUYECKHUX BELIECTB, MATEPHAJIOB U IIPOLIECCOB B
MPaKTHUECKOH JedaTeabHoCcTH yenoBeka. Conepkanue o0rieoopa3oBaTenbHON yueOHOM
mucruiunael Xumus B [Ipubpesxuenckom arpapaoM rosremke (pumauan) OPIAOY
BO «K®VY um. B.U. Bepraackoroy, HanpaBieHO Ha YCBOSHHE 00YUYarOIITUMHUCS
OCHOBHBIX TIOHATHI, 3aKOHOB M TEOPUI XMMUU;, OBJIAJICHUE YMEHUSIMU HA0JI01aTh
XUMUYECKHUE SBJICHUS, TPOBOJIUTHh XUMUYECKUN HKCIIEPUMEHT, IPOU3BOIUTH PACUETHI Ha
OCHOBE XMMHUYECKHUX (hOPMYJI BEIIECTB U YPABHEHUI XUMHUYECKUX peakiuid. B mpoiecce
U3YYCHUS] XUMHUH Y 00yJaroluXcsl pa3BUBAIOTCS NTO3HABATEIbHbBIE HHTEPECH U
MHTEJUIEKTYaJIbHbIE CIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSATEILHOM MPUOOPETEHHUS
3HAHUH 10 XMMHUHU B COOTBETCTBHH C BOSHUKAIOIIMMH KU3HEHHBIMU NPOOIeMaMH,
BOCITUTBIBAETCS OEPEKHOE OTHOIIEHUS K IPUPOE, IOHUMAaHUE 3I0pPOBOr0 00pa3a )KU3HHU,
HEO0OXOAMMOCTH MPEAYIPEKIACHHS SIBICHUI, HAHOCAILIMX BPEJl 3I0POBbI0 U OKPYXKAIOLIEH
cpene.

OHu 0CBauBaOT MPUEMBI TPAMOTHOT0, O€30MTACHOTO UCIOJIb30BAHUS XUMUYECKUX
BEILIECTB U MAaTE€PUAJIOB, IPUMEHSAEMBIX B OBITY, CEILCKOM XO35CTBE U HA IPOU3BOJICTBE.
[Ipu cTpykTypHupoBaHUM coAepkKaHUsI 00111e00pa30BaTENILHOTO YUEOHOTO peaMeTa JIs
npo¢heCcCUOHATBHBIX 00Pa30BaTEIbHBIX OPraHU3alUi, peaTu3yIoIUX 00pa30BaTEIbHYIO
nporpammy cpeanero oouero oopasosanus B npeaenax ocBoenust OIIOII CIIO na 6a3ze
OCHOBHOT0 00111er0 00pa30BaHusl, yUUThIBAIACh 0OBEKTUBHASI PEAIbBHOCTh — HEOOJIBLION
00bEM 4acoB, OTITYIICHHBIX HA U3yUYCHUE XUMUU U CTPEMJICHHE MaKCUMAITHHO
COOTBETCTBOBATh UJESM pa3BUBaroiero ooyuenus. [loaToMy TeopeTnyeckue BOIpPOCH
MaKCUMaJbHO CMEILEHbI K HaYaJly U3y4YEeHHs TUCUUILTMHBI, C TEM YTOOBI MOCIEAYOIUNA
(dakTHYECKUl MaTepuas pacCMaTPUBAJICS HA OCHOBE U3YUEHHBIX Teopuil. Peanm3anus
JIEAYKTUBHOTO MOJIX0/1a K U3yUYEHUIO XUMHUHU CIIOCOOCTBYET PA3BUTHIO TAKUX JIOTHUECKUX
ornepauuii MpIIUICHUS, KaK aHAJIU3 U CUHTE3, 0000IIeHNEe U KOHKPETH3allUsl, CPABHEHUE U
aHaJIOrusl, CUCTEMATU3ALIMS U KIacCU(UKALIMS U JIP.

N3yuyenue xumun B IpoeccHOHaIbHBIX 00pa30BaTeIbHbIX OPraHU3aLUsX,
peanu3yrnmx o0pa3oBaTeIbHYIO TPOTpaMMy CPETHETO 00Iero o0pa3oBaHus B Mpeenax
ocBoenust OITOIT CTIO na 6a3e 0cHOBHOTO 00111eT0 00pa30BaHMs, UMEET CBOU
0COOEHHOCTH B 3aBUCHUMOCTHU OT MpoduJs mpodeccuoHaaIbHOT0 00pa3oBaHus. ITO
BBIpaXKaeTcs B COICP>KaHUU 00yUEHHU s, KOJIMYECTBE YACOB, BBIJCNIIEMbIX HA U3yUEHUE
OTJEJBHBIX TEM MPOTPaMMBI, TTyOWHE UX OCBOCHHUS 00ydaromMuMucs, 00beMe U XapaKTepe
MPAKTUYECKUX 3aHSITHH, BUIaX BHEAYAUTOPHON CAMOCTOSTENHHOM PabOThI O0yUYarOIIHNXCS.
[Tpu ocBoennn npodeccuit CIIO u cnenmansaocteit CIIO ecTrecTBEeHHO-HAYYHOTO
npoduiis npopeccuoHaIbHOro 00pa3oBaHMs XUMHUS U3ydaeTca Ha 6a30BoM ypoBHe PI'OC
cpeaHero oomiero oopazoBanusi, mpu ocBoeHuu npodeccuii CI1O u cnenmansuocteit CI10
TEXHUYECKOro Mpoduiisi mpoPecCHOHATIEHOTO 00pa30BaHMs XUMHUSI U3ydaeTcs 0oiiee
yrayOJeHHO Kak npoduiabHas yueOHas JUCIUIUINHA.

[Tpu ocBoenuu npodeccuit CI1O u cneunansuoctedt CIIO connaibHO-3KOHOMHYECKOTO
npoduiis, cnennansHocTet CI1O rymMmanuTapHoro npo@uiis paccMaTpuBaeTcs
XUMHUYECKUN KOMIIOHEHT €CTECTBEHHO-HAYYHOTO 00pa30BaHus B MpEeIax U3y4eHus



yuebHoit quctuminael OY J1.09. Xumus npeametHoi obnactu «EcTecTBeHHbIE HAYKN
®I'OC cpennero obiero oopazoBanud. Crnenuduka U3yuyeHrus XMMUU IIPU OBJIAJICHUU
npodeccusiMu U CHEIUATbHOCTAMH TEXHUYECKOTO MPOPUIIS OTPaKEeHA B KAXKI0U TeMe
paznena «ConepxkaHue y4eOHOU JUCIUIUIMHBDY B pyOpuke «IIpodunsHblie u
npoeccoHanbHO 3HAYMMBIE SJIEMEHTHI COJIEPKaHUsD. ITOT KOMIIOHEHT peaanu3yercs
IPY UHIUBUAYATBHOM CaMOCTOSITEIbHOM paboTe oOyvaronuxcs (Hanucanuu pedeparos,
MOJITOTOBKE COOOIICHHH, 3aIlIUTE MPOEKTOB), B MPOIECCE YUECOHOU NeATETbHOCTH MO/
PYKOBOZICTBOM TIpenoAaBaTeis (BbIMOJTHEHUH XUMUYECKOTO SKCIIEpUMEHTa —
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX PaOOT, pEIIEHNH MPAKTUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3a7a4 U T.1.).

B coneprxanuu yueOHON AUCHMILIUHBI AJI1 €CTECTBEHHO-HAYYHOTO MPOQUIIS
npodeccHoHaNBFHO 3HAUMMBIM KOMIIOHEHT HE BBIJIETICH, TaK KaK BCE €ro COIep KaHue
ABIISIETCS IPOPUIBHO- OPUEHTUPOBAHHBIM M HOCUT MPOPECCHOHATBHO 3HAYNMBIN
XapaKTep.

B npouecce n3yueHuss XUMHH TEOPETUUECKHUE CBEICHUS TONOTHSAIOTCS
JEMOHCTPALUAMHU, TAOOPATOPHBIMU OTBITAMHU U IPAKTUYECKUMU 3aHATUSIMU.
3HAYUTEIBHOE MECTO OTBOJUTCSA XUMUUECKOMY IKCIIepUMEHTY. OH OTKPBIBAET
BO3MOKHOCTb (QOPMHUPOBAThH y 00yHYaIOIIUXCsl CTIEHUaIbHbIE TPEIMETHBIC YMEHUS:
paboTaTh ¢ BEIIECTBAMH, BBITIOJHSTH MPOCTHIE XUMUYECKUE OTBITHI, YYUTh O€30MIaCHOMY U
HKOJIOTMYECKU TPaMOTHOMY OOpAIIEHHIO C BEIIECTBAMH, MaTepHalaMy U IPOIIECCAMHU B
OBITY M Ha POU3BOCTBE.

Jl7is opranu3auy BHEAy JUTOPHOU CaMOCTOSITEIBHOM pabOoThl 00yJarommxcs,
oBiazaeBaronux npodeccusimu CIIO u cnenuansaoctamu CIIO TexHUYecKoro u
€CTEeCTBEHHO-Hay4YHOro npoduieit npodeccunoHaabHOTO 00pa3oBaHusl, MPEICTABICH
MPUMEPHBINA TTepeueHb A0KIAI0B, MHANBHIyabHBIX IPOEKTOB. B mporecce nzyuenns
XUMUU BaXXHO (OPMUPOBATH MHPOPMAITMOHHYIO KOMIETEHTHOCTh 00YyYarOLUXCsl.
[ToaToMy mpH OpraHu3aluy cCaMOCTOSITENIbHOM paboThl HEOOXOUMO aKIIEHTUPOBATH
BHUMAaHHE 00YyYaloIIKUXCsl HA TTOUCKe MH(GOPMAIINK B CpEICTBAX MaccMenua, MaTepuere,
y4eOHO! U CelMaIbHON JIUTEpaType C COOTBETCTBYIOLIUM O(OpMIIEHUEM U
IpEICTaBICHUEM PE3YJIbTaTOB.

N3yuenne obmeoopazoBarenbHOr yueoHo# quciurinabl OY [1.09. Xumus
3aBepIaeTcs noABeAeHuEM UToroB B hopme nuddepeHIIMpOBaHHOTO 3a4€Ta B paMKax
IPOMEKYTOUYHOM aTrTecTtanu ooyuatomuxcs B mpouecce ocBoeHus: OITOII CIIO ¢
nostydeHuem cpennero obmiero odpazopanus (IITIKPC, ITICC3.)

B pesynbraTe n3yueHus Xumun Ha 6a30BOM YPOBHE 00YJArOIIUNACS JOTDKEH:

3HATh:

- BaXHEHWINIME XWMUYECKUE TOHSATHS: BEIIECTBO, XMMHUYECKUN DJEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHASI M MOJIEKYJISIpHAsT MacChl, HOH, aJlJIOTPOIHS,
U30TOIbI, XWMUYECKasi CBs3b, JJIEKTPOOTPHUIATEIHLHOCTD, BAJICHTHOCTh, CTETICHb
OKHUCJICHUSI, MOJb, MOJISIpHAs Macca, MOJISpPHBIM 00beM, BeEIIeCTBa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPHI, SJICKTPOIUT U HEAIEKTPOIIUT,
AIIEKTPOJIUTUYECKAs] TUCCOLMALNS, OKUCIUTENIb U BOCCTAHOBHUTENb, OKUCICHHE U
BOCCTAHOBJICHHE, TEIUIOBOW 3(PPEKT peakiH, CKOPOCTh XHUMHUYECKOH peakiu,
KaTalin3, XMMUYECKOE paBHOBECHE, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa,
M30MEpPHUsI, TOMOJIOTHUS;



- OCHOBHbI€ 3aKOHbI XUMUH: COXPAHEHHUSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBA,
NEPUOANYECKHN 3aKOH;

- OCHOBHBIC TE€OPUM XHMHHU: XUMHUYECKOU CBS3H, DJIEKTPOJIUTUYECKOW HCCOLMAIINH,
CTPOECHHUSI OPTaHUYECKUX COCIMHEHUN;

- Ba)KHEHIIIME BEIIECTBA U MAaTEPUAJIbI: OCHOBHBIE METAJUIbI U CIUIABBI; CEpHAsl, COJSHAasd,
a30THAasi ¥ YKCYCHas KUCJIOTHI; II€JI0Yd, aMMHUAK, MUHEpalIbHbIe yIOOpEeHUs, METaH,
ATUJICH, aleTWJIeH, OEH30J, ATaHOJI, >KUPBI, MbLIa, III0K03a, caxaposa, Kpaxmarl,
KJIeTYaTKa, OCJIKN, HICKYCCTBEHHBIC 1 CHHTCTUUECKHE BOJIOKHA, KayIyKH, IJIACTMACCHI;
YMETh:

- Ha3bIBaTh U3YUYCHHBIE BEILIECTBA 10 "TPUBUAIBLHON" UM MEXITYHAPOIHON
HOMEHKJIATYpE;

- ONpEAENATh. BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKUX DJIEMEHTOB, THII
XUMUYECKON CBSI3M B COCIMHEHUSX, 3apsi]i MOHA, XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPTraHMYECKUX COCIMHEHUM, OKHUCIUTEIb U BOCCTAHOBHTEID,
PUHAJIEKHOCTh BELIECTB K PA3JIMYHBIM KJIacCaM OPTaHUYECKUX COCIMHEHUN;

- XapakTepHu30BaTh: DJIEMEHTHl MaJlbIX IEPUOAOB IO UX IMOJOXKEHUIO B
ITepuomnueckoit cucreme JI.M. MenneneeBa; oOmue XUMHYECKHE CBOHCTBA
METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U OPraHUYECKUX
COEMHEHUI; CTPOCHHUE U XUMHYECKHE CBOMCTBA N3yUYCHHBIX OPTaHUYECKUX COCIMHEHUN;
- OOBSICHAIT: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTABA M CTPOCHUS; MPUPOIY
XHMHYECKON CBSI3U (MOHHOM, KOBaJICHTHOM, METAIIMYECKOI1 ), 3aBUCUMOCTb CKOPOCTH
XUMUYECKOMN pEaKIUU U MOJOKEHUSI XUMHUUYECKOTO PABHOBECHS OT Pa3JIMUHBIX (DaKTOPOB;
- BBINOJHATh XUMHUYECKUNA SKCIEPUMEHT MO PACTO3HABAHUIO BAXKHEHUIIMX
HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB;

- MPOBOJIUTH CAMOCTOSTENILHBIM MOUCK XUMHUYECKOW HH(pOpMAIUU C HCIOJIb30BaHUEM
Pa3JIMYHBIX UCTOYHMKOB (HAYyYHO-TOMYJISIPHBIX U3JJaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); MCIONIB30BATH MPUOOPETCHHBIC 3HAHUS U YMEHUS B
IIPAKTUYECKOMN AEATENBHOCTA U TIOBCEIHEBHOM KU3HU IS

- 00BSICHEHUSI XUMUYECKUX SIBJICHUH, MPOUCXOSIINX B IPUPOJIE, OBITY U Ha
IIPOU3BO/ICTBE;

- ONpEAeNeHUsT BO3MOXKHOCTH IMPOTEKAHUSI XMMUYECKUX MPEBPAIICHUN B Pa3IUYHBIX
YCIOBUSIX M OLIEHKHA WX MOCJEACTBUI;

- BKOJIOTUYECKH TPAMOTHOTO MOBEJICHHS B OKPY>KAlOILEeH CpeIe;

- OLICHKY BIIUSIHUSL XMMUYECKOTO 3arpsi3HEHUS OKPYXKAIoIIeH cpellbl Ha OpraHu3M
YyeJoBeKa U JIPYTU€ >KUBBIC OPraHU3MBI,

- 6e3omacHoro oOpanieHus ¢ TOPIOYMMHU U TOKCHYHBIMHU BEILIECTBAMH, JJA00OPATOPHBIM
000opy10BaHUEM;

- PUTOTOBJICHHUS PACTBOPOB 3aIaHHOM KOHIIEHTPALIUK B OBITY U HA IPOU3BO/ICTBE;

- KPUTHUYECKOU OIEHKHU JOCTOBEPHOCTH XUMHYECKON MH(POpMAIINH, TTOCTYIAIOLIEH 13
Pa3HBIX UCTOYHUKOB,;

- TIOHMMAaHUS B3aUMOCBSI3M YYEOHOTO TIpeAMeTa € OCOOCHHOCTSAMH TMpodeccuit
u  npodecCHOHATBHON AEATEILHOCTH, B OCHOBE KOTOPBIX JIe)KAT 3HAHUS 110 IAHHOMY
yaeOHOMY mpenMerty. (ab3ai BBeaeH [Ipukazom Munobpuayku Poccun ot 10.11.2011 N
2643)



3. MECTO YYEBHOMH JUCIHUIIJIMHBI B YYEFHOM ILIAHE
VYyeonas nucuurinaa OY J1.09. Xumus aBisercst y4eOHbIM PEAMETOM T10 BEIOOPY U3
o0s13aTeNbHOM MpeaMeTHoM o6actu «EctecTBeHHbIe Hayku» DI'OC cpeanero odIero
oOpazoBanus. B npodeccruonanbHbIX 00pa30BaTEIbHBIX OpraHU3aIUIX, PEATU3YIOIINX
o0pa3oBaTeNbHYyI0 IPOrpaMMy CpeHero o01ero 0opa3oBaHus B Ipejiesiax OCBOCHUS
OIIOII CIIO na 6a3e ocHoBHOTO0 00111eT0 0OpazoBanus, yueOHas aucruminaa OV 1.09.
Xumus u3ydaercs B oomeoopazoBatenbHoM 1ukie yaeonoro OITOIT CITO Ha 6a3e
OCHOBHOTO 00TIIeT0 00pa30BaHUs C TIOJYYCHHEM CPETHEr0 001Iero oopa3oBaHms
(ITIKPC, IIICC3). B yuebnsix mianax [MITKPC, IITICC3 MecTo yueOHOWM TUCITATIITUHBI
OV 1.09.Xumust — B coctaBe 00111e00pa30BaTeIbHBIX YUEOHBIX JUCHUILIINH 110 BBIOODY,
dbopMupyeMBIX U3 00s13aTeNbHBIX TpeaAMETHBIX obaacTeit ®I'OC cpemnero oomero
obpazoBanus, 1751 npodeccuit CIIO wnu cnenuansaocteld CI1O coOTBETCTBYIOLIETO
npodus npohecCUOHATIBHOTO 00pa30BaHUs.



4. PE3YJIbTATBI OCBOEHUSI YUYEBHOM JJUCHUATLIAHBI

OcBoenne coaep:xkanus yaeoHoi nucuuminasl OY/1.09. Xumus, odbecneunBaer
AOCTUKeHHE 00YYAIOIUMHUCS CJIeYIOIIUX Pe3yabTATOB:

JINYHOCTHBIX:

-4yBCTBO F'OPJAOCTH U YBAXKCHUSI K UCTOPUH U TIOCTHKEHHUSIM OT€UECTBEHHOM XUMHUUECKOMN
HayK{; XUMHUYECKHA TPAMOTHOE TMOBEICHHE B MPOGECCHOHATBHON JEATEIHHOCTH U B OBITY
Ipy 0O0palllEeHUH ¢ XUMUYECKUMU BEILIECTBAMU, MaTepUaIaMH U MPOIECCaMUu;
-TOTOBHOCTD K MPOAOHKEHUIO0 00pa30BaHMs U MOBBIIICHUS KBATU(PUKAUUA B U30paHHON
npodeccruoHanbHOM 1eITeIbHOCTH U 00BEKTUBHOE OCO3HAHUE POIU XUMUYECKHUX
KOMIIETEHIIUI B 3TOM;

-YMEHHE UCIIOIb30BaTh JOCTHKEHUSI COBPEMEHHOM XUMHUYECKON HAYKH U XUMUYECKHUX
TEXHOJIOTUM JJIsl MOBBILIEHUSI COOCTBEHHOT'0 MHTEIJJIEKTYaIbHOTO Pa3BUTHUS B BHIOPAHHOM
npodeccruoHanbHOM NeSITeIbHOCTH;

MeTanpeaMeTHbIX:

-MCI0JIb30BAHKUE PA3JIMYHBIX BUJIOB MO3HABATEIILHOM ESITEILHOCTH U OCHOBHBIX

— UHTEJUICKTyaJIbHBIX ONepanuii (MOCTaHOBKH 3a/1auu, (POpMYITUPOBAHUS THUIIOTE3,
aHaju3a U CUHTEe3a, CpaBHEHU s, 0000IIeHHS, CHCTEMAaTU3alllH, BBISIBJICHUS IPUUYUHHO-
CJICICTBEHHBIX CBSI3€H, TOMCKA aHAJIOr0B, (DOPMYIMPOBAHUS BHIBOJIOB) JIJISl PEIICHUS
MTOCTaBJICHHOM 3aJ]a4M, IPUMEHEHUE OCHOBHBIX METOJIOB MTO3HAHUS (HAOIIOIeHNUS,
HAYYHOTO SKCIIEPUMEHTA) JJIS U3YUYEHUS PA3IUUYHBIX CTOPOH XUMUYECKUX OOBEKTOB U
IPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCA B MPOGECCHOHATBHON
cdepe;

- HCTIOJIH30BAaHUE PA3TUYHBIX UICTOYHUKOB JJISl TIOJMyYEHUSI XUMUYECKON nH(BOpMaITn,
YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTH JJI IOCTUKEHUS XOPOIIHNX PE3YIHTATOB B
npodeccruoHansHO cdepe;

NnpeAMeTHbIX:

-c(hOpMUPOBAHHOCTH MPEJACTABICHUN O MECTE XUMHUU B COBPEMEHHOUN HayUYHOU

KapTHUHE MUPA; TOHUMAHHUE POJIU XUMUU B POPMHUPOBAHUHU KPYro30pa U PyHKIIMOHAILHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS TPAKTUUECKUX 3aJ1ay;

-BJIa/ICHUE OCHOBOMOJIATAOIIIMMU XUMUYECKUMU MMOHATUSIMU, TEOPUSIMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE T0JIb30BAHUE XUMUYECKOW TEPMUHOJIOTHEN 1
CHUMBOJIUKOM;

-BJIaJICHUE OCHOBHBIMU METOJIaMH HAYYHOT'O MO3HAHUS, HCIOJIb3yEMbIMU B XUMHHU:
Ha0II0ICHUEM, OTIMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh,
OOBSACHSTH PE3yJIbTaThl MPOBEJACHHBIX OMBITOB U JI€JIATh BHIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSITh METOIbI TIO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3aa4;
-c(pOpMUPOBAHHOCTH YMEHUS J1aBaTh KOJMYECTBEHHBIE OIICHKU U TIPOU3BOJIUTH PACUEThHI
M0 XUMHUYECKUM (POPMYJIaM U YPaBHEHUSIM;

-BJIaJICHUE TIPAaBUJIAMU TEXHUKH 0€30TaCHOCTH MPHU UCTIOJIb30BAaHUU XUMHUECKUX
BELIECTB;

-c(hOpMUPOBAHHOCTh COOCTBEHHOM MO3UIIMH 110 OTHOIICHHUIO K XUMUYECKON HH(pOpMAITUH,
II0JIy4aeMOU U3 Pa3HbIX UCTOYHUKOB.



5. COJJEP’KAHUE YYEBHOM JUCIHUIIJIAHBI
1. O0mast ¥ HeOpraHu4ecKas XuMHus
1.1. XuMusi — HayKa 0 BellecTBax

CocraB BemecTtBa. XuMuueckue 351eMeHThl. CriocoObI CYIIECTBOBAHUS XUMUYECKUX
AJIEMEHTOB: aTOMBI, IIPOCTHIE U CIIOKHBIE BELIECTBA. BellecTBa NOCTOSHHOTO U
NIEPEMEHHOTO COCTAaBa. 3aKOH MTOCTOSTHCTBA COCTaBa BEIIECTB. BellecTBa MONIEKYISIPHOTO
U HEMOJIEKYJISIpHOTO cTpoeHus. CriocoObl 0TOOpa)KeHUS MOJIEKYJI: MOJIEKYJISIPHbIC U
CTPYKTYpHBIE (DOPMYIIBI; IIAPOCTEPI)KHEBBIE M MACIITAOHBIE POCTPAHCTBEHHBIE
(Ctroapra—Dbpurneda) Moaenn MOICKYII.

HN3mepenue Bemecrsa. Macca aTOMOB M MOJIEKYJI. ATOMHAsI €IMHUIIA MACCBI.
OTHOCHUTENIBHBIE ATOMHAS! U MOJIEKYJIsIpHAst Macchl. KoIM4ecTBO BellecTBa U €IMHULBI €T0
M3MEPEHUS :MOJIb, MMOJIb, KMOJIb. Uucno ABoraapo. MouisipHast macca.

ArperaTtHble COCTOSIHUS BemiecTBa. TBepaoe (Kpuctawimyeckoe U amopdHoe),
’KHUJIKOE U Ta3000pa3HOE arperaTHbIe COCTOSIHUS BEIECTBA. 3aKOH ABOraJpo U €ro
cieacTBUS. MOJSIpHBIN 00beM BeLIECTB B ra3000pa3HOM cOCTOSIHUU. OObeAMHEHHBIH
ra3oBblid 3aKOH U ypaBHeHHE MenaeneeBa—Kianeitpona.

Cmecu BemecTB. Paznmnunsa MexXa1y CMECSIMA U XUMHUYECKUMH COCTUHEHUSIMH.
MaccoBast 1 00beMHasi 1011 KOMIIOHEHTOB CMECH.

JdemoHcTpanuu
OnbIThI, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHHUSI MacChl BELIECTB.
HaGop Mozeneir aToMOB ¥ MOJIEKYI.
Hexoropsie BemecTBa KOIUYECTBOM B 1 MOJIb.
Mopaeinb MOISIpHOTO 00beMa ra3oB.
IIpakTHyeckune 3aHATHS
N3roroBnenue Moaenei MojaeKysl HEKOTOPhIX OPraHUYECKUX U HEOPTaHMYECKUX BEILECTB.
OuncTka BemecTs pUIbTpoBaHUEM U AUCTHILIIMENH. OYNCTKaA BELIECTB
MIEPEKPUCTAILIAZALINEN.
1.2. Ctpoenne aToma

ATOM — cJI0:)KHAs yacTulAa.J[0Ka3aTenbCTBA CIOKHOCTH CTPOCHUS aTOMA: KaTOJIHbIE U
PEHTIe€HOBCKHUE JTy4dH, PoTOd(H(PEKT, paTuoaKTUBHOCTD, DIEKTPOIH3.

[Tnanerapnas monens atoma D.Pesepdopna. Ctpoenue atoma o H.bopy.
CoBpemeHHbIE TPEACTABIEHUS O CTPOEHUHU atoMa. KoprycKyJsipHO-BOJTHOBOM qyalln3M
yactull Mukpomupa. CocTtaB aTOMHOTO0 s1Apa. HyKJIOHBI: TPOTOHBI U HEUTPOHBI.
N30TOnBI M HYKIUIBL. Y CTOWYUBOCTD SAEDP.

DJIeKTPOHHAas1 000J104Ka aTOMOB. [loHsATHE 00 >JIEKTPOHHOM OpOUTANIN U
ANEKTPOHHOM oOJake. KBaHTOBBIE uncia: TmaBHOE, OpOUTaIbHOE (TOOOYHOE), MATHUTHOE
U cnuHoBoe. Pacnipenenenue 3eKTPOHOB MO SHEPTETUYECKUM YPOBHSIM, TIOIYPOBHSIM U
OpOUTAJIIM B COOTBETCTBHUH C MPUHITUIIOM HaUMEHBIIIEH SHEepruu, npuHimunoM [laymu u
npaBuioM ['yHsa. DnekTpoHHbIE KOHPUTYpAIIMK ATOMOB XMMUYECKUX 3JIEMEHTOB.

BasieHTHBIE BO3MOYKHOCTHA aTOMOB XMMHUYECKHUX AJIEMEHTOB. DJIEKTPOHHAs
Kiaaccu(UKaIUs XUMUIECKHUX 3JICMEHTOB: S-, P-, -, f-a71eMeHTHI.

JdemoHcTpanumn

doTo3ddeKT.

Mopenu opOuTaneit pa3nuaHor GOpPMBI.
JlabopaTopHbIii onbIT



HaGnronenue ciekTpoB UCIyCKaHUS ¥ TIOTJIOMIEHUS COSTMHCHUN XUMHUYECKHUX AJIEMEHTOB
C IIOMOIIIBIO CIIEKTPOCKOIIA.

1.3. Ilepuoanueckmnii 3akon u [lepuoanyeckasi cucTeMa XMMHYECKUX IJIEMEHTOB
J1.A.MenneseeBa

OTKpbITHE NEPHOANYECKOr0 3aK0HA. [IpeAnochUIKY: HaKoIIeHUE (aKTOJIOTHYECKOTO
Martepuaia, pabotsl nmpeamectBeHHUKOB (M.B.Jlebepeitnepa, A.D.IlankypTya,
JIx.A.Hotonenaca, JI.HO.Metiepa), cbe3n xumMukoB B Kapiicpya, TMUHOCTHBIE KauecTBa
J.N.MenneneeBa. Otkpeitue JI.1.MenneneeBsim [leproinueckoro 3akoHa.

Ilepuoanyecknii 3aK0H U cTpoeHue atoma. Mzoromnbsl. CoBpeMEHHOE TTOHSITHE
XUMHUYECKOTO AIeMeHTa. 3akoHoMepHOCTh [.Mo3mu. CoBpeMenHas (GpopmyanpoBKa
[Tepunoanueckoro 3akona. [lepuognueckas cucrema u crpoenne aroma. Ouznueckuit
CMBICII IIOPSAIKOBOTO HOMEPA JIEMEHTOB, HOMEPOB TpyIIbl U niepuoa. [leprnoanueckoe
W3MEHEHUE CBOMCTB AJIEMEHTOB: PaJInyCca aTOMa; SHEPTUU MOHU3ALINH;
3JIEKTPOOTPULIATEIILHOCTH. [IpUUrHBI U3MEHEHUS METAJUIMYECKUX U HEMETAJITINYECKUX
CBOMCTB AJIEMEHTOB B IpyIIax U MEPUOJax, B TOM YUCIE OOJIBIINX U CBEPXOOJIBIIUX.
3nauenue [lepuognueckoro 3akona u [lepuonnueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JI.N.MenneneeBa 11 pa3BUTHUS HAYKU U IIOHUMAaHUSI XUMUYECKOU KaApTUHBI MUPA.
JdemoHcTpanuu
Paznuunbie BapuaHTsl Tabmuibl [lepruoandeckoit CUCTEMbI XUMUYECKUX DJIEMEHTOB
J.1.Mennaeneena.

OO0pasupl NPOCTHIX BEIIECTB OKCUAOB M rUApoKkcuaoB 3nemenTos 11 nepuopa.

JlaGopaTopHbIii ONIBIT

CpaBHEHUE CBOWCTB IIPOCTBIX BEWIECTB, OKCUIOB U TUAPOKCUAO0B AnnemeHToB Il nepuona.
1.4. Crpoenue Bemecrsa

ITonsiTHE 0 XMMUYECKOM CBSI3M. TUIIBI XUMHUUECKUX CBSI3CH: KOBAJICHTHAs, HOHHAS,
METaJUIMYECKasi U BOJOPOIHAS.

KoBanenTHasi xumMu4yeckas cBsi3b. /[Ba Mexann3ma oOpa3oBaHus dTOM CBSI3H:
O0OMEHHBIN U JIOHOPHO-aKIeNTOPHBIN. OCHOBHBIE TApAMETPHI 3TOTO TUTIA CBSA3U: JJIMHA,
IPOYHOCTb, YTOJI CBSI3U WA BAJICHTHBIN yroyl. OCHOBHBIE CBOMCTBA KOBAJIECHTHOMW CBSI3U:
HACBIIIEHHOCTh, MOJISIPU3YEMOCTh U MMPOYHOCTh. DIEKTPOOTPULIATEIBHOCTD U
KJaccuduKaIus KOBAJIGHTHBIX CBsI3€d MO 3TOMY MPU3HAKY: TIOJIIPHAS U HEMOJIpHAs
KOBaJICHTHBIE CBSI3U. [10JISIPHOCTH CBSA3U M MOJSIPHOCTH MOJIEKYIbl. Criocob
NEPEKPHIBAHUS DJIEKTPOHHBIX OpOUTAIeH 1 KiIacCU(PUKAIINUSI KOBAJICHTHBIX CBSI3EH 110
ATOMY MPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBaJICHTHBIX CBSI3€H M KiacCUPUKALUS UX MO
3TOMY MPU3HAKY: OJWHAPHBIC, IBOMHBIE, TPOMHBIC, MOJYTOPHBIE. THUIBI KPUCTATITMYECKUX
PEIIETOK y BEIIECTB C 3TUM TUIIOM CBSI3M: aTOMHBIE U MOJIEKYJIsipHbIe. Du3nueckue
CBOMCTBA BEILIECTB C 3TUMHU KPUCTAIIIMYECKUMH PEIIETKAMH.

HNonnas xumuveckas cBs3b. KpaliHnii ciiyqail KOBaJIEHTHOM MOJIAPHOW CBSI3H.
Mexanu3m 00pa3oBaHusi MOHHOU CBsI3U. MIOHHBIE KPUCTAJUIMUECKUE PEIIETKH U CBOMCTBA
BEILIECTB C TAKUMU KPUCTAJJIAMH.

MeTa/Lin4yecKas XuMHueckas ¢Bsi3b. OcoObIi THUII XUMHUYECKOH CBSI3H,
CYLIECTBYIOIIUN B METaIaxX M CIjlaBax. Ee OTIIM4Ms U CXOJACTBO C KOBAJIEHTHOU U
MOHHOM cBsi3siMU. CBOMCTBA METAINTMYECKOU CBSI3U. MeTarunueckrue KpUCTallInuecKue
PEILIETKHA U CBOMCTBA BEMIECTB C TAKUMH KPUCTAILIAMM.



Bonopoanasi xumuyeckasi cBsi3b. Mexann3m oOpa3oBaHus Takoi cBsi3u. Ee
KJacCU(PUKaLUA: MEXMOJIEKYJIIpHasi U BHYTPUMOJIEKYJISIPHAs BOJOPOIHBIE CBA3H.
MoutekyJsipHble KPUCTAIIMYECKUE PEIIETKH U1 ATOrO TUIIA CBsI3U. PU3NUYECKHE CBOWCTBA
BELIECTB C BOAOPOJHOM CBA3BI0. bronornyeckas posib BOAOPOAHBIX CBA3EH B
OpraHU3alMM CTPYKTYp OHMOMOIMMEPOB.

Enunas npupoaa XMMHYECKHUX CBA3EH: HAIMYNE PA3JIUYHBIX TUIIOB CBSI3€H B OHOM
BELIECTBE, IEPEXO OJHOTO THUIIA CBSI3H B IPYTOM U T.II.

Kommnekcoodpa3oBanue. [loHsTHE 0 KOMIUIEKCHBIX cOeIMHEHUAX. KoOpInHAITMOHHOE
YHCIIO KOMILJIEKCOOOpa3oBarensi. BHyTpeHHss 1 BHEWIHSS chepa KOMILIEKCOB.
HomenknaTtypa KOMIIEKCHBIX coequHeHn. VX 3HaueHue.

JdemoHcTpauumn
Mopenu MOJIEKYIT pa3IMYHON APXUTEKTYPHI.
Monenu 13 BO3AYIIHBIX IAPOB MPOCTPAHCTBEHHOTO PACTIOIOXKEHUS Sp-, SP2-,
Sp3rubpuIHBIX OpOUTasIeHl.
Mopnenn KpUCTaJUIMYECKUX PELIETOK Pa3INYHOTO TUIIA.
Monenu monexyn JIHK u Genka.
JlaGopaTopHbIe ONBITHI
B3aumoseiicTBuE MHOIOATOMHBIX CIIUPTOB € (PEITMHTOBON KHUIKOCTBIO.
KauecTBeHHbI€ peakiuu Ha MOHbI Fe2+ u Fe3+.
1.5. ITotumepsl

Heopranunyeckue nmosumepsl. [lommepsl — npocTeie BemecTBa ¢ aTOMHON
KPUCTAJUIMYECKOW PEIIETKON: aJlJIOTPOIHbIE BUIOM3MEHEHUS yriiepoa (anmas, rpadur,
KapOuH, QyIIepeH, B3auMOCBS3b THOpUAN3alnd OpOUTaIell y aToMOB YIJiepoja C
MPOCTPAHCTBEHHBIM CTPOEHUEM AJUIOTPOIHBIX MOAU(DUKAIIUN); CEJIEH U TEJTYP
LETIOYEYHOTO CTpOoeHUs. [lommMeppl — CI0KHBIE BEMIECTBA C ATOMHOW KPUCTAJUIMYECKON
PELIeTKOM: KBapl, KpEMHE3EM (JIMOKCHUIHBIE COETUHEHUSI KPEMHUS ), KOPYHI (OKCUA
TIOMHUHMS) U QIFOMOCHJIMKATHI (TIOJIEBbIE MINATHI, CI0a, KAOJIUH). MUHEpasbl U TOPHBIE
nopojsl. Cepa ruiactuueckasi. MuHepajibHOE BOJIOKHO — acOecT. 3HaueHHe
HEOPraHUYECKUX MPUPOIHBIX MOJTUMEPOB B POPMUPOBAHUU OJJHOW U3 F€OJIOTUUECKUX
000104eK 3eMIu — JIUTOCHEPHI.

Oprannyeckne nouMepbl. CriocoObl UX MOTYUYEHHS: peaKIIUK MOJUMEPHU3aLIH U
peakuuy noaukoHAeHcauuu. CTpyKTypsbl IOJIMMEPOB: JIMHEHHBIE, Pa3BETBICHHBIC U
npocTpaHcTBeHHbIE. CTPYKTYpHpPOBaHUE MOJIMMEPOB: ByJKaHU3ALMS KaydyKOB, 1yOseHue
O€JIKOB, OTBEPKICHHUE MOTUKOHACHCAIIMOHHBIX MTOJIUMEPOB.

Knaccudukanuys nonuMepoB Mo pa3inyHbIM NpU3HAKAM.

JdemoHcTpanuu

Kosmnekuu ninactMace, KaydyKoB, BOJIOKOH, MUHEPAJIOB M TOPHBIX MOPOI.

MuHepanbHOE BOJOKHO — acOecT — U U3JIeNus U3 HETO.

Monenu mosekyn 6enkos, JJHK, PHK.

JlaGopaTopHbIe ONbITHI

O3HakoMJIeHHE ¢ 00pa3aMu IJIAaCTMACC, BOJIOKOH, Kay4yyKOB, MUHEPAJIOB U TOPHBIX
nopoz. IIpoBepka miactmace Ha 3JIEKTPUUYECKYH0 TPOBOAUMOCTD, TOPIOYECTh, OTHOLIEHUE
K pacTBOpaM KHCJIOT, IIEJIOYENH U OKUCIIUTEIIEH.

CpaBHEHHE CBOWCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX TUIACTMACC.

ITonydeHue HUTEN U3 KallpOHOBOM WJIM JIABCAHOBOW CMOJIBI.



OOHapy:XeHue XJI0pa B MOJTUBUHUIXIOPUIE.
1.6. lucniepcHbIEe CHCTEMBbI

IMonsiTne 0 nucnepcHbIX cucrtemax. Kiiaccudukanuys qucnepcHbIX CUCTEM B
3aBUCUMOCTH OT arperaTHOr0 COCTOSIHUS JUCTIEPCUOHHOM CpeJibl M TUCTIEPCHOM (asbl, a
TaKKe M0 pa3Mepy ux yactull. [ pyOoauciepcHble CUCTEMBI: SMYJIbLCUU U CYCIICH3UU.
ToHKoOIMCTIEPCHBIE CUCTEMBI: KOJUIOUIHBIE (301U U T€IM) U UICTUHHBIE (MOJIEKYJISIpHBIE,
MOJIEKYJISIpHO-UOHHBIE ¥ HOHHBIE). DddekT Tunnans. Koaryisiusa B KOJJIOUIHBIX
pactBopax. CuHEpe3uC B remsix.

3HayeHHe JUCIEPCHBIX CHCTEM B KUBOM M HE;KMBOI NMPUPOAE U MPAKTUYECKOT
JKM3HHU YeJ10BeKa. OMYJIbCUH U CYCIIEH3UH B CTPOUTENBCTBE, MUILIEBOW U METULIMHCKON
IIPOMBIIUIEHHOCTH, KOCMETHKE. bromornueckue, MEIUIMHCKAE U TEXHOJIOTUYECKUE 30JIU.
3HaueHHUE resei B OpraHu3aluu )KMBO Mmatepun. bruonornyeckue, NuuieBkIe,
MEJIUILMHCKHIE, KocMeTHueckue reau. Cuaepesnuc Kak (hakTop, ONpeAesIFoINi CpoK
TOJJHOCTHU NPOAYKIIMU Ha OCHOBE Tesieil. CBepThIBaHUE KPOBU KaK OMOJIOrMUECKUN
CUHEpE3UC, €r0 3HaYCHUE.

JdemoHcTpanuu
Buapl mucniepcHbIX CUCTEM U UX XapaKTEpHbIE IIPU3HAKHU.
[TpoxoxaeHue dyda cBeTa Yyepe3 KOJUIOUAHbIE U UCTUHHBIE pacTBOPHI (3P dexT Tunnamns).
JlaGopaTopHbIe ONBITHI
[TonyueHue cycneH3uu cepbl U KaHU(OIIH.
[Tomy4yeHue 3MyabCUU PACTUTEIBHOIO Maciia U OeH30I1a.
[Tomydyenue 3055 kpaxmana. [lomydenne 3055 cepbl U3 THOCYJIb(aTa HATPUSL.
1.7. Xumnuyeckue peakuuu

Kinaccudpuxkanusi XMMHUYECKUX PeAKIHUl B OPraHUu4eCKOi U HeOPraHu4ecKom
xumuu. [Touarue o xumuueckon peakuuu. Peakuuu, nayniue 6e3 u3MEHEHUs
KaueCTBEHHOI'0 COCTABA BEILIECTB: aJUIOTPONMU3ALMSA U U30Mepu3anus. Peakuuu, naymmue ¢
M3MEHEHUEM COCTaBa BEIIECTB: 110 YHUCIY U XapaKTepy pearupyromx 1 00pa3yromuxcs
BEIIECTB (pa30kKeHHsI, COEIMHEHUS, 3aMEIlIeHUs, 00MEHA); 110 U3MEHEHUIO CTEeTIeHEN
OKHCJICHUS JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE M HEOKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMHN); TIO TETIOBOMY 3D PeEeKTy (9K30- U SHTOTEPMHUUECKHE); TI0
¢aze (roMo- ¥ TeTepOreHHbIE); MO HAMIpaBJICHUIO (0OOpaTUMBbIE U HEOOPATUMBIE); TIO
UCIOJIb30BAaHUIO KaTain3aTopa (KaTaJuTHUECKUE U HEKaTaIUTUYECKUE); 0 MEXAHU3MY
(panuMKanbHbBIE, MOJIEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTH NPOTEKAHUSA XUMHUYECKUX peaKuui. BHYTpEHHsISI DHEPTHSI, SHTAIBIUS.
Ternnooit a3¢dexT xumMmuueckux peakuuii. Tepmoxumuueckue ypaBHeHus. CtanapTHas
SHTANBIMS peakuui u oOpazoBanusd BemiecTB. 3akoH ['.M.I'ecca u ero cnencraus.
DHTpONUA.

Cxopocts xumnuyeckux peakuuii. [lonsarue o ckopoctu peakuuii. CKOpoCcTb roMO- U
TETEPOreHHON PeaKUn. DHEPTUsl AKTUBALUU.

@aKTOpPBI, BIUAIOLIME HA CKOPOCTh XUMUYECKOM peakuuu. [Ipupona pearupyromux
BemecTB. Temneparypa (3akon Baut—I odda). Konnenrparus. Katanuzarops! u
KaTaJu3: TOMO- U F€TepOT€HHBIN, UX MEXaHU3Mbl. DEPMEHTHI, UX CPAaBHEHUE C
HEOPraHWYECKUMH KaTaJIn3aTOpaMU. 3aBUCUMOCTh CKOPOCTU PEAKLHUNA OT IOBEPXHOCTH
CONIPUKOCHOBEHMS PEArUPYIOIIMX BEIIECTB.



OO0paTumMoCcTh XUMHYECKHX peakuuii. Xumuieckoe papHosecue. [lonsatue o
XUMHAYECKOM paBHOBeCHH. PaBHOBECHBIE KOHIEHTPALUH. [JMHAMUYHOCTh XUMUYECKOTO
paBHOBecHUsA. DaKTOPHI, BIUSIONIME HA CMEILICHUE PABHOBECHS: KOHLICHTPALIMS, 1aBJICHUE,
temneparypa (npuniui Jle [latense).

JdeMoHCcTpanuu
[IpeBparmienue kpacHoro gocdopa B Oeblit; KUCIOPOa B O30H.
Mopenu 6yrana 1 n300yTaHa.
[Tonyyenue kucaopoaa U3 NEPOKCUIA BOJOPOAA U BOJbI; IETUAPATALIHS 3TaHOA.
[lenouka npespanieHuit P — P205 — H3PO4; cBoiicTBa YKCYCHOM KUCTOTHI;, pEAKIUH,
uaymye ¢ o0pa3oBaHUEM OCAJKa, Fa3a U BOJbL; CBOMCTBA METAJUIOB, OKUCIEHUE
aNbJIETUA B KUCIOTY U COUPTA B AJIbJETHI.
Peakuuu ropeHust; peakiiuy S3HI0TEPMUYECKUE HA TPUMEPE PEAKIIMU PA3I0KECHUS
(?TaHoOJIa, KATUITHOM CEUTPHI, OMXpoMaTa aMMOHUS) U SK30TEPMUYECKUE HA TpUMEPE
peakiuii coequHeHus (o0ecuBeurnBaHe OPOMHOM BOJIBI U PACTBOpPA MEpMaHTraHaTa Kajaus
ATUJICHOM, TallleHUE U3BECTH U JIp.).
B3anmoeiicTBrUE IMHKA ¢ PpACTBOPAMHU COJISTHOM M CEPHOM KUCIIOT P Pa3HbIX
TEMIIEPATYPaX, Pa3HbIX KOHIEHTPALUAX COJSTHON KUCIIOThI; pa3joKeHUE IEPOKCHIA
KHUCIIOpOo/ia ¢ MOMOIIIbIo okcuaa mapranua (IV), karanassl ChIporo Msca u ChIporo
KapTodens.
B3auMozeiicTBue IMHKA pa3IuyHONM MOBEPXHOCTH (TIOPOIIIKA, MBLIH, TPaHyJ1) C KUCIOTOM.
Moeip «KUISIIIETO CIIOS.
Cwmenienue paBHoBecusi B cucteme: Fe3+ + 3 CNS— «—— Fe(CNS)3; oMbluieHUE KUPOB,
peakuuu drepupuKaIm.
3aBUCUMOCTh CTENEHH JIEKTPOJIMUTHYECKON JUCCOLMALIMN YKCYCHOM KUCIOTBI OT
paz0aBnenus. CpaBaenue cBoiictB 0,1 H pacTBOpOB cepHOI M CEpHUCTOM KUCIIOT;
MYpPaBbUHOM M YKCYCHOUM KHUCIIOT; TUAPOKCUIOB JIUTHS, HATPUS U KaJIHsl.
JlaGopaTopHbIe ONbITHI
[Tomy4yenue kucmopoaa pa3ioKeHHEM IEPOKCHIA BOJOpoAa U (MJIM) IIEpMaHraHaTa Kajusl.
Peaxiuu, naymme ¢ 00pazoBaHuEM OCaJiKa, ra3a WK BOJbI ISl OPTAaHUYECKUX U
HEOPTraHUYECKUX KHUCIIOT.

1.8. PacTBOpBI

IHonsitue o pacrBopax. PU3NKO-XUMUYECKAS] IPUPOJIAa PACTBOPEHUS U PACTBOPOB.
B3aumopenicTBre pacTBOPUTEIISI U PACTBOPEHHOTO BellecTBa. PacTBOpUMOCTD BELIECTB.
CnocoObl BbIpa)KeHUsI KOHIIEHTPALUK PACTBOPOB: MAacCOBAsl 10JIsl PACTBOPEHHOTO
BelllecTBa (TIPOLICHTHAS ), MOJISIpHASL.

Teopus 371eKTpOIMTHYECKOH qUccouanuu. MexaHu3M IMCCOLMALUU BEIIECTB €
Pa3IMYHBIMUA TUTIAMU XUMUUYECKUX CBsA3eH. BKiag pycCKUX y4eHBIX B pa3BUTHE
peACTaBICHUM 00 IEKTPOJIUTHUECKON Auccormanui. OCHOBHBIE TIOJIOKEHUS TEOPUU
ANEKTPOIUTHYECKOM nucconuanuu. CTeneHb 3JIEKTPOIUTUYECKON JUCCOLUALINN U
dakTopsl ee 3aBUCUMOCTH. CHUIIbHBIC U CPETHUE DIICKTPOJIUTHI.

Huccouunanus Boasl. Bonopoanslii nokasarens. Cpega BOAHBIX PaCTBOPOB
ANEKTPOIUTOB. Peakiiun oOMeHa B BOJHBIX paCTBOPaxX 3JIEKTPOJIUTOB.

I'uaposn3 kak 06MeHHbIH npouecc. HeoOpaTuMerit THIPOIU3 OPraHUYECKUX U
HEOPraHMYECKUX COCAUHEHUIN U €r0 3HAUCHHUE B MPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKA.



OOpaTrumbiii ruapoJn3 coJieit. CtyneHuarsiii ruaposns. [Ipaktudeckoe npuMeHeHne
ruponn3a. ['uapoan3 opranndeckux BeniecTB (OeIKOoB, dKUPOB, YTIEBOIOB,
NOJIMHYKIIEOTHI0B, AT®D) 1 ero OMONOrH4YecKoe U MpakTuueckoe 3HaueHue. OMbUICHHE
xupoB. Peakius stepudukanuu.

JdeMoHCcTpanuu
CpaBHeHHE IEKTPOITPOBOAHOCTH PACTBOPOB JIEKTPOIUTOB.
CwMmellieHre paBHOBECHS TUCCOIUAIIUU CIA0BIX KUCIIOT.
NuaukaTopsl 1 N3MEHEHHUE UX OKPACKU B Pa3HBIX CpeJIax.
CepHOKHCIIBIN U (hepMEHTATUBHBIN THAPOIIN3 YTIEBOIOB.
I'maponus kapOoOHATOB, CYIb()ATOB U CUIMKATOB IIEIIOYHBIX METAIIJIOB;
JIaGopaTopHbIil ONILIT
XapakTep AUCCOLUUAIMN PA3TUYHBIX THAPOKCUIOB.
IIpakTHyeckoe 3aHATHE
[IpuroToBneHue pacTBOPOB PA3TUYHBIX BUAOB KOHIICHTPALINH.
1.9. OkucIUTEILHO-BOCCTAHOBUTE/IbHbIE PEAKIIUU. JJIEKTPOXUMHYECKHE MPOIECCHI

OxucanTeIbHO-BOCCTAHOBUTEIbHbIC peakunu. CTEIeHb OKUCIICHHUS.
BoccranoBurenu n okuciurend. OKUCIEHUE U BOCCTaHOBJIEHUE. BaxkHeimme
OKHCIIUTENIM U BOCCTAHOBUTEIU. BOCCTAaHOBUTEIBHBIE CBOMCTBA METAJIIOB — MPOCTHIX
BeliecTB. OKUCIUTENbHBIE 1 BOCCTAHOBUTENIBHBIE CBOMCTBA HEMETANIOB — MPOCTBIX
BenecTB. BoccTaHOBUTEIBHBIE CBOWCTBA BEIIECTB, 00OPa30BaHHBIX AIEMEHTAMH B HU3IIEH
(oTpuiiatenbHON) cTeneHu okucieHus. OKUCIUTENIbHBIE CBOMCTBA BEILIECTB,
00pa30BaHHBIX AJIEMEHTAMU B BBICIICH (TIOJIOKUTEIHLHON) CTENIEHU OKUCIICHUS.
OkucnauTeabHbIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BEIIECTB, 00pPa30BAHHBIX AJIEMEHTAMHU B
MPOMEXKYTOUYHBIX CTEIIEHAX OKUCIICHHUSL.

Knaccudpukauus OKuCIUTEIbHO-BOCCTAHOBUTEIBLHBIX peakuuii. Peakiuu
MEXaTOMHOTO ¥ MEKMOJIEKYJIIPHOTO OKHCIICHUSI-BOCCTAHOBIICHUS. Peakinu
BHYTPUMOJIEKYJISIPHOTO OKHCJIEHUSI-BOCCTAHOBJICHUS. Peakiiuu caMoOOKUCIEHUS-
CaMOBOCCTAHOBJICHHUS (TUCTIPOIIOPIIMOHUPOBAHUS). MeTOIbl COCTABJICHHS YpaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakIuii. MeTo 1 35IeKTpOHHOTO Oanianca. Brnusuue
Cpelbl Ha MPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB.

XuMHYecKHe HCTOYHNUKHU TOKA. DJIEKTPOIHbIE TOTEHIMAIbI. P cTaHa1apTHBIX
ANEKTPOIHBIX MOTEHITUATIOB (3JIEKTPOXUMUYECKUM PSiJ] HATPSDKEHU METAJIJIOB).
["anibBaHMYECKHE DIEMEHTBI U IPUHITUITBI UX paboThl. COCTaBlIeHUE TATbBAHNYECKUX
anemeHToB. O0Opa3oBaHue rajlbBaHUYECKUX AP MPU XUMUYECKUX MPOIECCax.
['anpBaHMYECKHE 3JIEMEHTBI, IPUMEHSIEMBIE B )KU3HU: CBUHIIOBAsI AKKYMYJISITOPHAS
OaTapesi, HUKEJIb-KaJIMUEBbIE OaTapeu, TOTIUBHBIC DJIEMEHTHI.

DJIeKTPOJIN3 PACILIABOB U BOJHBIX PACTBOPOB JIEKTPOJIHUTOB. [Iponiecchl,
MPOUCXOAAIINE HA KATOJIEC U aHOJAE. Y PABHEHHUS AIEKTPOXUMUYECKUX MTPOIECCOB.
DJIEKTPOIU3 BOAHBIX pACTBOPOB C HHEPTHBIMU JIEKTPOJAMH. DICKTPOIU3 BOAHBIX
pPacTBOPOB C PACTBOPUMBIMH JJIEKTpOAaMHU. [IpakTnueckoe MpuMEeHEHHE IEKTPOIIN3A.
JdemoHcTpanumn
BoccTranoBienue quxpomara Kanus IUHKOM.

Boccranosnenue okcuna meau (I1) yriaem u Bogopoiom.
BoccranoBienue quxpomara Kaius STUIOBBIM CIIUPTOM.
OkucauTeabHbIE CBOMCTBA A30THOM KHUCIIOTHI.



OkucnauTeapbHbIE CBOMCTBA AMXPOMATa KaJusl.
["anbBaHMYECKHUE DIIEMEHTHI U OaTaperKu.
DnekTposiu3 pactBopa xjaopuaa meau (II).
JlabopaTopHbIe ONbITHI
B3anmoneiicTBrE METAILIOB ¢ HEMETAJUIAMH, a TAKAKE C PACTBOPAMU COJIEN U paCTBOPAMU
KHCJIOT.
BzaumopencTBre CEpHOM U A30THOM KUCIIOT C MEJBIO.
OxuciuTenpHble CBOMCTBA NEPMAHIaHaTa Kajlus B pa3JIMYHbIX Cpellax.
1.10. Knaccupuxkanus Bemects. [IpocTbie Bemecrsa

Knaccuduxanus Heopranmueckux BeumiecTs. [IpocTeie u coxHbBIE BEIECTBA.
Oxcuppl, ux knaccudukanus. ['uapokcuasl (0OCHOBaHUS, KUCIOPOACOACPIKAIINE KUCIOTHI,
ampoTepHbIe THAPOKCUILI). KucmoTel, nx knaccudukamnus. OCHOBaHUS, UX
kiaccuduxanus. Coiu cpelHue, KUCIIbIe, OCHOOBHBIE U KOMILICKCHBIE.

Metasuibl. [lonoxeHnue MeTamioB B IEPUOIUUECKON CUCTEME U OCOOEHHOCTH CTPOCHUS
ux aTroMoB. [IpocTeie BemecTBa — MeTasuIbl: CTPOCHUE KPUCTAILIOB U METAIINYECKas
XUMUYecKkas cBs3b. O01Me pu3nyeckre CBOMCTBA METAJJIOB M MX BOCCTAHOBUTEIIHHbBIC
CBONCTBA: B3aUMOJICHCTBUE C HEMETAITIAMU (KUCIOPOAOM, raJlor€HaMu, CEPOii, a30TOM,
BOJIOPOJIOM), BOJIOM, KHUCIIOTaMH, PACTBOPAMHU COJIEH, OPraHUYECKUMH BEIIECTBAMU
(cnupTamu, rajoreHaJIKaHaMu, (PEHOJIOM, KUCIIOTaMu ), mienoyamMu. OKCUJIbI U
TUAPOKCUIBI METAVIOB. 3ABUCUMOCTbh CBOMCTB 3TUX COECIMHEHUIN OT CTENEHEN OKUCIICHUS
METAJUIOB. 3HAYEHUE METAJJIOB B PUPOJE U )KU3HU OPTAHU3MOB.

Koppo3us merainos. [lonsatne koppo3nn. Xumuyeckass KOppO3usl.
DnexkTpoxuMuueckas Kopposus. CnocoObl 3alIUTHl METAINIOB OT KOPPO3UH.

OO0uue crnocodbI MoJIy4eHuss MeTaJ10B. Mertaisl B mpupoae. Meramnyprus u ee
BUJIBL: ITIUPO-, TUIPO- U DJIEKTPOMETAILTYPrHUsl. DNEKTPOJIN3 PACIIIaBOB U PaCTBOPOB
COEMHEHN METAJUIOB U €T0 MPAKTUYECKOE 3HAYCHHE.

Hemeranasl. [Tonoxenue HemetawioB B [lepuonnueckoit cucteme, 0COOEHHOCTH
CTPOEHUS UX aTOMOB. DJIEKTPOOTPUIATETbHOCTb.

brnaropoanbie ra3bl. DIEKTPOHHOE CTPOECHUE aTOMOB 0J1arOpOHBIX Ta30B U
O0COOEHHOCTH MX XUMHYECKUX U (PU3NYECKUX CBOMCTB. HemeTaibl — mpocThie BeliecTna.
Nx aToMHOE U MOJNEKYISIPHOE CTPOCHHE UX. AJIIIOTpOIUs. XMMHUYECKUE CBOMCTBA
HeMeTaJoB. OKUCIUTENbHBIE CBOMCTBA: B3aUMOJECHCTBHE C METAINIAMU, BOAOPOAOM,
MEHEE AJIEKTPOOTPULIATEIBHBIMU HEMETAJUIAMU, HEKOTOPBIMU CIIOKHBIMU BEILIECTBAMMU.
BoccranoButenbHble CBOMCTBA HEMETAIIOB B PeaKLUsIX ¢ (PTOPOM, KUCTOPOAOM,
CJIOKHBIMH BEIIECTBAMHU — OKUCIUTENSIMU (a30THOM U CEPHOM KHCIIOTaMU U JIp.).
JdemoHcTpanuu
Konnekuusa «Knaccudukaust HEOpraHU4eCKUX BEIIECTB» U 00pa3Iibl peACTaBUTENCH
kiaccoB. Komneknusa «Knaccudukaiiysi opraHu4ecKux BEIIECTB» U 00pa3Iibl
NPEACTABUTEINIEN KIacCOB. MoAENN KPUCTATUIMYECKUX PELIETOK METAJIJIOB.

Komnnekius MeTamioB ¢ pa3HbIMU (PU3UYECKUMHU CBOMCTBaMH. B3anMoseiicTBue nutus,
HATpHsl, MATHUS U KeJle3a ¢ KUCIOPOIOM; IIEJIOUYHBIX METAJIIIOB C BOJIOW, CIIMPTAMHU,
¢dbeHoIOM; ITIMHKA C PAaCTBOPAMH COJISTHOM M CEPHOM KUCIIOT; HATPHUS C CEPOIA; aTFOMHHHS C
HOZI0M; XKeje3a ¢ paCTBOPOM MEIHOIO KyIopOocCa; aJlOMUHUSA C paCTBOPOM €IKOr0 HATpa.
Oxkcuppl v rupokcuibl XxpoMa. Koppo3us MeTanioB B 3aBUCUMOCTH OT YCJIOBHM. 3alura
METaJUIOB OT KOPPO3UHU: 00pa3Ilhl «HEPIKABEECK», 3AIUTHBIX MOKPHITUNA. Kosutekius py.



DNeKTpoJIn3 pacTBOPOB cojiel. Moenn KpUCTAINIMYECKUX PEIETOK Hoia, anmasa,
rpaduta. Amnorponus Gocdopa, cepbl, KUCIOPOIA.

B3anmoeiicTBue BOJOPOIa ¢ KUCIOPOAOM; CYPbMBI C XJIOPOM; HAaTpUs C KOJOM; XJIOpa C
pacTBOpPOM OpOMH/IA KaJUst; XJIOPHOM U CEpOBOIOPOIHOM BOJIbI; 00ECIBEUNBAHUE
OpOMHOI1 BOJIbI ATUJICHOM WJIH allE€TUIICHOM.

JlabopaTopHbIe ONBITHI

O3HakomiieHHE ¢ 00pa3IiaMu Ipe/ICTaBUTENEH KIIACCOB HEOPTraHUYECKUX BEIIECTB.
O3HakomIIeHHE ¢ 00pa3laMu IPeICTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.
O3HaKOMIIEHHE C KOJUIEKIUEH PY/I.

[Tony4yeHnue KucIOpoIa U €ro CBOMCTBA.

ITonydenue Bogopoaa M €ro CBOMCTBA.

ITonydeHnue mIacTU4eCKOr Cepbl, XHMUYECKHE CBOMCTBA CEPBI.
B3auMoelicTBHE METAIIIOB C pACTBOPAMM KHUCJIOT U COJIEH.

CBoiicTBa yriis: aIcOpOIIMIOHHBIE, BOCCTAHOBUTEIbHBIE.

B3aumopenicTBre NMHKA WK AIFOMUHUSA C PACTBOPAMU KHUCJIOT U IIEI0UYEH.

OkpalmBaHue MJIAMEHU KATHOHAMU IIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB.

1.11. OcHOBHBIE KJIACCHI HEOPTAHNYECKUX U OPTaHUYECKUX COeINHEeHNH

Boaopoanbie coenuHeHus HeMeTalI0B. [lonydenne aMMuaka U XJa0poBogopoaa
CHUHTE30M U KOCBEHHO. du3nyeckue cBoricTBa. OTHOLIEHUE K BOJE: KUCIOTHO-OCHOBHBIE
CBONCTBA.

Oxkcuabl 1 aHTUAPUIBI KAPOOHOBBIX KUCJOT. HeconeobOpasyromue u
cosieoOpazyroliue okcuibl. KucmoTHbie OKCUIbI, X cBoMCcTBAa. OCHOBOHBIE OKCHJIBI, UX
cBoicTBa. AM(DOTEpHBIE OKCU[IBI, UX CBOICTBA. 3aBUCUMOCTh CBOMCTB OKCHJ/IOB METAJIIOB
OT CTENEHU OKUCIEHUSA. AHTUAPUIBI KApPOOHOBBIX KHCIOT KaK aHAJIOTU KUCIOTHBIX
OKCH/JIOB.

KuciioTbl oprannyeckue u Heopranmdeckue. Kuciorsl B cBeETe TEOpUH
AJIEKTPOJIMTUYECKOMN Auccounanuu. KucioTel B cBET€ NPOTOJIUTUYECKON TEOPUH.
Knaccudukanus opraHnueckux U HEOpraHU4eCKux Kuciaot. OOIIre cBoiCcTBa KUCIIOT:
B3aUMOJICHCTBUE OPraHUYECKUX U HEOPTaHUUYECKUX KHUCIOT C METAJUIaMU, OCHOOBHBIMH U
aM(}OTEepHBIMU OKCHUJIAMU U THAPOKCUIAMHU, COJIIMH, 00pa30BaHUE CIOKHBIX A(UPOB.
Oco0eHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KUCIIOT.

OcHoBaHUs OpraHMYecKue U Heopranudeckue. OCHOBaHUS B CBETE TEOPUU
ANEKTPOIUTHYECKON nucconnanny. OCHOBaHUS B CBETE MPOTOJUTUYECKON TEOPUU.
Knaccudukanust opraHn4eckux 1 HEOpraHUUeCKUX OCHOBaHUN. XMMUYECKUE CBONCTBA
IeJI04Yei 1 HepacTBOPUMBIX OCHOBaHU. CBOMCTBA OECKUCIOPOIHBIX OCHOBAHUM:
aMMMaKa 1 aMMHOB. B3auMHOE BJIMSIHUE aTOMOB B MOJIEKYJIE aHWJIMHA.

AM@oTepHble OpraHnyeckue 1 HeOpraHmyecKue coenHeHus1. AMQpOTepHbIE
OCHOBAHMS B CBETE MPOTOJIMTUUECKOU TeOpHH. AMPOTEPHOCTh OKCUAOB U TUAPOKCH]IOB
NEPEXOIHBIX METAJUIOB: B3aUMOJEHCTBHUE C KUCIOTAMHU U IIEJTOYAMM.

Counu. Knaccudukanus u xumudeckre cBorcTBa coseir. OcoOeHHOCTH CBOWCTB COJIEH
OPTraHUYECKUX U HEOPTraHUYECKUX KUCIIOT.

I'eneTnuyeckas CBSI3b MEXKAY KJIACCAMHU OPraHUYECKUX U HEOPraHMYECKHUX
coequHeHMH. [[oHATHE O TEHETUUECKOM CBSI3M U TEHETUYECKUX PSIaX B HEOPTaHUYECKOU
Y OpraHN4YecKor XuMuu. ['eHeTnueckue psiibl MeTailia (Ha IpuMepe KaJIbLUs U Kee3a),



HeMeTaia (Cepbl U KpEMHHS ), IEPEXOAHOTr0 dieMeHTa (uHKa). [ 'eHeTnueckue psjibl U
TE€HETUYECKas CBSI3b B OPraHWYECKOW XUMHUHU. ENMHCTBO MUpa BEILIECTB.
JdeMoHCcTpanuu
Komiekiuu KucIoTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIOB, IEMOHCTPALIMS UX CBOMCTB.
B3anMopeiicTBue KOHIIEHTPUPOBAHHBIX A30THOM U CEPHOM KHUCIIOT, a TaK)Ke pa30aBlIeHHON
A30THOM KUCJIOTBI C MEJIBIO.
Peakmust «cepeOpsiHOTO 3epKajay il MypaBbUHOM KUCIIOTHI.
B3aumoneiicTBre pacTBOpa rMAPOKCUAA HATPUS C KUCIOTHBIMUA OKCUAAMU (OKCHUIOM
docdopa (V)), amporepasiMu THAPOKCHIAMHE (THAPOKCHUIOM ITMHKA). B3aumonelicTBre
aMMMaKa C XJIOPOBOAOPOAOM U BOAOU. AHAJIOTUYHO ISl METUIIAMUAHA
B3aunmoeiicTBrEe aMUHOKHUCIIOT C KUCIIOTaMH U 1iesiouamu. OCyliecTBICHUE NEPEX0I0B:
Ca — Ca0O — Ca3(PO4)2 — Ca(OH)2 P — P205 — H3P0O4 Cu — CuO — CuSO4 —
Cu(OH)2 — CuO — Cu C2H50H — C2H4 — C2H4Br2
JlaGopaTopHbIe ONBITHI
[Tomy4yeHue u CBOMCTBA YIJIEKUCIIOTO rasa.
CBoiicTBa COJSTHOM, cepHOil (pa30aBlIeHHON) U YKCYCHOM KucI0T. B3aumopeiictBue
rUApOKCUIa HATpHs ¢ comsimu (cyibdarom meau (11) u xaopugom aMmMoHus).
Paznoxenne ruapokcuia Meau.
[Tonyyenue u amboTepHbIE CBONCTBA THAPOKCHIA ATFOMUHUSA.
[Tomy4yeHue KECTKON BOJbI U U3yUYEHUE €€ CBOKCTB.
YcTrpaneHne BpEMEHHOM U MOCTOSIHHOM KE€CTKOCTH.
IIpakTHUyeckue 3aHATHS
[TonydeHnne XJI0pOBOIOPOIA U COJSTHOM KUCIIOTHI, UX CBOMCTBA.
[TonyyeHne ammMuaka, ero CBOMCTBA.

1.12. XuMus 3j1eMEHTOB
S-DIIEeMEHTHI

Boxopoa. /[BOMCTBEHHOE MOJIOKEHHUE BOJIOPOJIA B IIEPUOANUECKON cucTeMe. M30TOIIbI
Bogopoza. Tsxenast Bojga. OKUCIUTENbHBIE 1 BOCCTAHOBUTENBHBIE CBOMCTBA BOJIOPO/A,
€ro NoJIy4YeHHUE U MpuMeHeHue. Poib Bogopoaa B )KUBOW U HEXUBOU nipupoae. Boxa. Posb
BOJIbI KaK Cpe1o00pa3yIolero BemecTBa KIeTKH. IKOJIOTUYECKUE aCTIeKThI
BOJIOIOJIb30BAHUSL.

uaeMeHThl IA-rpynnbl. Hlenounsie meTamipl. O0Ias XxapakKTepUCTHKA MIESTOUHBIX
METAJUIOB HA OCHOBAHWH MOJIOKEHUS B [lepnoanueckoi cucteMe 3J1IeMEHTOB
J.M.MenneneeBa u crpoerust atoMoB. [lonyduenue, puznyeckre U XMuMUYECKHUE CBOMCTBA
HIEJTOYHBIX METAIIIOB. KaTHOHBI IETOYHBIX METAJIJIOB KaK BAKHEHIIAsE XUMUYECKas
dbopma ux CylecTBOBaHUS, PETYJISATUBHAS POJIh KATHOHOB KaJusl U HaTPUS B )KUBOUH
kietke. [IpupoaHbie coeqAuHEHUsT HATPUS U Kalus, UX 3HaYCHHUE.

DuiemeHThl ITA-rpynnbi. O0mias XxapakTepucTrKa IeJI04YHO3eMENIbHBIX METAIIJIOB U
MAarHvsi Ha OCHOBAHUHU MOJIOKEHUS B [leprnoauueckon CucTeMe 3J1EMEHTOB
J.M1.MenneneeBa u crpoeHust aToMoB. KanbIinid, ero noyiyaenue, pusndeckue u
XMMHUYECKUE CBOMCTBA. BakHeNIIne COeAMHEHUS KalIbLKsl, UX 3HAUEHUE U IPUMEHEHHE.
Kanbuwmii B mpupoe, ero 6uosornueckasi posb.
p-OJNEMEHTHI

ANOMHUHMHA. XapaKTEpUCTUKA ATIOMUHUS HA OCHOBAaHUH MOJIOKEHUS B [lepnoanueckon
cucteme anemenToB J.M.Menneneesa u crpoenus atoma. [lonyuenue, pusuueckue u



XMMHUYECKUE CBOMCTBA AIIOMUHUS. BaxkHenIre COeJMHEHUS ATFOMUHUS, X CBOMCTBA,
3Ha4Y€HUE U MpuMeHeHue. [IpupoHbIe coeAMHEHNS ATFOMUHUSL.

Yriaepon u kpemunii. O0mias xapakTepucTUKa Ha OCHOBAHUHU WX MOJIOKEHHUS B
[Tepnoanueckon cucreme [I.M.MenneneeBa u ctpoenus atroma. [Ipocteie BemecTna,
o0pa3oBaHHbIE ATUMHU IeMeHTaMHu. OKCUBI U TUJIPOKCUIBI YTIEPOIa U KPEMHHUS.
Baxnelimue conu yroJibHOM U KpEMHHUEBOUM KUCIIOT. CHIIMKATHAs POMBIIUIEHHOCTb.

I'anorensnl. O611as XapakKTepUCTUKA raJIOr€HOB HA OCHOBAHUU UX MOJIOKEHHUS B
Ilepnonmueckoi cucreme anemenToB [[.M1.MenneneeBa u ctpoeHust aroMoB. ['anorensr —
MPOCTHIE BENIECTBA: CTPOCHUE MOJIEKYJI, XUMUYECKUE CBOMCTBA, OJIYYCHUE U
NpUMEHEHUE. BaxkHenme CoeIMHEHUs TaJlOr€HOB, NX CBOMCTBA, 3HAUEHUE U
npuMeHeHue. ['amorensl B npupoe. bruosorndeckas posiab raJlOreHoOB.

Xaabkorenbl. O0m1as XxapakTeprUCTUKA XaIbKOT€HOB Ha OCHOBAHUM UX MOJIOKEHUS B
[lepnogmueckoi cucreme anemenToB [[.M1.MeHneneeBa u CTpOEHHS aTOMOB. XaJIbKOTE€HBI
— npocThie BemecTBa. Amtorpornus. CTpoeHue MOJIEKYJT aJTIOTPOIHBIX MOAU(PUKAIINNA U
ux cBolcTBa. [lomyueHue u mpuMeHEeHNE KUCIOPOIa U cepbl. XalbKOTE€HBI B MPUPOJE, UX
OnosoruyecKas posb.

DuieMmenThl VA-rpynnbl. O01ias xapakTepuCTHKa HJIEMEHTOB 3TOM TPYIIbl Ha
OCHOBaHUU UX Mnojioxkenus B [lepuoanueckon cucreme anemenToB [[.M1.Menneneesa u
cTpoeHus atoMoB. CTpOE€HHE MOJIEKYJIbI a30Ta ¥ AJJIOTPONHBIX Moaudukanuii pocdopa,
uX pU3NYECKUe U XMMUYECKHE CBOMCTBA. BoopoaHbIe coeTMHEeHUSI 2TIEMEHTOB V A-
rpynnbl. Okcusl a3ota u pochopa, COOTBETCTBYIOIIHNE UM KUCIOTHI. COJIM 3TUX KUCIIOT.
CBoiicTBa KUCIOPOJHBIX COEUHEHUH a30Ta U pocdopa, uX 3HAUCHHE U IPUMEHEHUE.
A3ort u ¢ocdop B npupose, ux Ononoruyeckas poJib.

uiemeHThI I[VA-rpynnel. O0nias XxapakTepucTuKa 3JIEMEHTOB 3TOW TPYIIIbI Ha
OCHOBaHuU ux nojoxenus B [lepuognueckoit cucreme anementoB [[.M1.Menneneesa u
CTPOCHHS aTOMOB. YTJIEpOJ U ero ajuiotponus. CBOHCTBa aJUIOTPOIMHBIX MOAUDUKAIIAMA
yriepoja, X 3HaueHue U npuMeHeHue. OKCuabl U TUAPOKCUIBI YITIEPOIa U KPEMHUS, UX
xuMuueckue cporictBa. Coau yroiabHON U KPEMHHUEBBIX KUCIIOT, UX 3HAYEHUE U
npumeHenue. [Ipuponoobpasyromias poib yriaepoia Juist >KUBOU U KPEMHUS JJIs1 HEXKUBOM
PUPOJIBI.
d-DmemeHThI
Oco6ennoctu ctpoenus atomoB d-snemenTtoB (IB-VIIIB-rpymnm). Meab, IMHK, XpoM,
KEeJIe30, MapraHel] Kak MpOCThIE BEIIECTBA, UX (U3NUECKUE U XUMUYECKUE CBOWCTBA.
Haxoxaenue 3Tux MeTauioB B IPUPO/Ie, UX NosydeHre u 3HadeHue. Coenunenus d-
AJIEMEHTOB C PA3JIMYHBIMU CTEIICHSIMH OKUCICHUS. XapaKTep OKCUI0B U TUAPOKCHIOB
ATUX AJIEMEHTOB B 3aBUCUMOCTHU OT CTEIICHU OKHCIICHUS METajla.

JdemoHncTpanuu

Kosnekiuu mpocThIx BellecTB, 00pa30BaHHBIX AJIEMEHTAMU PA3IUYHBIX dJIEKTPOHHBIX
CEMEHCTB.

Kosnnekiuu MuHepanoB ¥ TOPHBIX TOPOSI.

[Toy4yeHue amoOTPONHBIX MOAU(PHUKAIINN KUCIOPOIa, cepbl, hochopa. XUMHUUECKHE
CBOMCTBa BOJOPO/Ia, KHCIIOPOa, cephl, pocdopa, rajoreHos, yrieposa.

Okcupsl cepbl, a30Ta, yriepoaa, xkejie3a, Mapradiia, MU ¢ pa3JIudHbIMU CTEIECHIMU
OKHCJICHHS, UX CBOMCTBA.



I'mapokcuasl cepul, XpoMa, Maprasia, *,ees3a, MeIf, ATFOMUHUS U UHKA, UX [MOJTyYEHHE
Y XUMHYECKHE CBOMCTBA.
JlabopaTopHbIe ONBITHI
N3ydyeHne CBOMCTB MPOCTHIX BEIIECTB U COCAUHEHUHN S-3JIEMEHTOB.
N3ydeHne CBOMCTB MPOCTHIX BEIIECTB U COCAMHECHUHN P-AJIEMEHTOB.
N3ydeHune cCBONCTB MPOCTHIX BEIIECTB U COSTUHEHUH d-2JIEMEHTOB.
IIpakTnyeckune 3aHATHS
[Tomy4yeHne rTMAPOKCUIOB ATFOMUHUS M IUHKA; UCCIECOBAHUE UX CBOUCTB. [lonyuenue u
MCCJICIOBAHNE CBOMCTB OKCHJIOB CEPHI, yriaeposaa, ¢hocdopa.
1.13. XuMus B JKM3HHU 0011IeCTBA

XuMus ¥ MPOU3BOACTBO. XUMHYECKAS TPOMBIIIJIEHHOCTh U XUMHUYECKUE
TexHoJoruu. ChIpbe I XUMUYECKON MPOMBIIIIIEHHOCTH. Bojia B xuMHuueckoit
MPOMBIIIJIEHHOCTH. DHEPTUS JJIs1 XUMUYECKOTO MTPOU3BOACTBA. HayuHble MPpUHIUIIBI
XUMHYECKOTO ITPOU3BOJICTBA. 3aIlMTA OKPYKAIOIIEH Cpelibl U OXpaHa TpyAa NpH
XUMHYECKOM IIPon3BOIcTBE. OCHOBHBIE CTAIUN XUMHUYECKOTO TPOon3BoIcTBa. CpaBHEHUE
IIPOU3BOJICTBA aMMHaKa U METAHOJIA.

XuMHuA B CeJIbCKOM XO3MCTBE. XUMU3ALUs CEIbCKOTO X035MCTBA U €€ HAIIPABJICHUS.
PacTenus 1 nmouysa, MOYBEHHBIN MOTJIOMIAIOIINN KOMILICKC. Y J0OpEHUS B X
KJaccudukaiusa. XMuMAYECKHE CPEJICTBA 3alUThI pacTeHuid. OTpUiiaTebHbIe
MOCJIE/ICTBUS MPUMEHEHHUS NMECTULIUIOB U O0phOa ¢ HUMH. XUMH3aIKs )KUBOTHOBOJICTBA.

Xumus ¥ 3K0JI0rust. XMMHAYECKOE 3arpsi3HEHNUE OKpYKarolien cpeapl. OxpaHa
rugpocdepsl OT XUMUYECKOTO 3arpsizHeHusl. OxpaHa MOYBbI OT XUMHYECKOTO
3arpssHeHusi. Oxpana armocdepbl OT XUMUUYECKOTO 3arpsisHeHust. OxpaHa Quiopsl u
(dbayHbl OT XUMHUYECKOTO 3arps3HEHUs. BUOTEXHOJIOTHS U TeHHAsI UHXKCHEPHUSI.

XHUMHUSA 4 OBCEIHEBHAS KU3Hb YesioBeKa. JlomaliHss anteka. MoWIUe U YUCTAIINE
cpeactBa. CpenctBa 60pbObI C OBITOBHIMU HACEKOMBIMU. CpeicTBA JTMYHOU TUTUEHBI U
KOCMETUKHU. XUMHUS U NHIa. MapKUPOBKH YITAKOBOK MUILEBBIX U THTHEHUYECKUX
MPOAYKTOB M YMEHUE UX YUTATh. JKOJIOTUS KWJIMIIA. XUMUS U TCHETHUKA YEJIOBEKA.
JdemoHcTpanuu
Mopaenu npou3BOACTBA CEPHOM KUCIOTHI U aMMHAKa.

Komnnekius ynoOpeHuil u necTuimioB.
OO0pa3s1iel cpeACTB OBITOBOM XUMUU U JIEKAPCTBEHHBIX MPENapaToB.
IIpakTHyeckue 3aHATHS
O3HaKOMJICHHE C KOJUICKIIMEH yA0OpEHU U MIECTUITHIOB.
O3zHakomiieHHEe ¢ 00pa3liaMu CpesICTB OBITOBOM XMMHUH U JIEKAPCTBEHHBIX MPENApaTOB
2. Opranuyeckasi XuMust
2.1. lIpeamet oprannyeckoid xumuu. Teopust cTpoeHUs1 OPraHUuYeCKUX COCAUHECHUM

IIpeamet oprannyeckoii xumuu. [loHsTre 06 opraHUYECKOM BEIIECTBE U
OpraHnyeckor xumuu. Kpatkuii ouepk UCTOPUM Pa3BUTHUS OPTaHUYECKON XUMUHU.
Butanusm u ero kpymenue. OcCOOEHHOCTH CTPOCHUS OPTAHUYECKUX COCTMHCHHIM.
Kpyrosopor yriepona B mpupozae.

Teopusi crpoeHust oprannyeckux coeaunennii A.M.bytaeposa. [Ipeanocsuiku
co3zianusi Teopun ctpoeHusi. OCHOBHBIE TOJIOXKEHUS Teopuu cTpoeHus A.M.bytieposa.
XVMMHUYECKOE CTPOCHHUE U CBOMCTBA OpraHnyeckux BemiecTs. [lonsTue 00 nzomepun.



CriocoOb1 0TOOpaKEHUSI CTPOCHUS MOJIEKYJIBI ((POPMYJIIBI, MOJETH ). 3HAYEHUE TEOPUU
A.M.BbytnepoBa 151 pa3BUTUS OPTAHUYECKON XMMUN U XUMHUYECKUX TIPOTHO30B.

Crtpoenue atoMa yriepojia. DIeKTPOHHOE 00JIaKo U OpOUTalb, S- U P-OpOUTAIH.
DONEeKTPOHHBIE U ANEKTPOHHO-Tpaduueckre GopMyIibl aToMa yriiepojia B OCHOBHOM U
BO30YKJIEHHOM cOCTOsIHUSIX. KOBanieHTHast XMMUYECKasi CBSI3b U €€ Kiaccu(UKaIus 1o
crocoOy TnepekpbiBaHus opouTaneut (- u n-cBsi3n). [lonsarue rubpuauzarnuu. Paznuyasie
THUIIBI THOpUAU3AIMY U (POpMa ATOMHBIX OpOUTasel, B3aUMHOE OTTAJIKUBAHUE THOPUIHBIX
opOuTaneil 1 X pacrojaoKEeHNUE B MPOCTPAHCTBE B COOTBETCTBUN ¢ MUHUMYMOM 3HEPTHUU.
['eomeTpust MOJIEKYJT BEIECTB, 00PAa30BAHHBIX ATOMAaMH YTJIIEPO/1a B PA3IUYHBIX
COCTOSIHUSIX THOPUIU3ALINH.

Kiuaccnpukanus opranmyeckux coequHennii. Kimaccupukanus opraHnueckux
BEIIECTB B 3aBUCUMOCTHU OT CTPOEHUS yriepoaHoil uenu. [lonarue ¢pyHKIMOHaIbHON
rpynnel. Kiaccudukanusi opraHMuecKuX BEIECTB M0 TUIY (PYHKIIMOHAIBHOM TPYMIIBIL.

OCHOBBI HOMEHKJIATYPBI OPraHMYeCKUX BellecTB. TpuBHAIbHbIC HA3BAHUSI.
PanmonanbHas HOMEHKIAaTypa Kak npeamectseHHua HoMeHknatypsl [UPAC.
Howmenknarypa IUPAC: npuniunsl 00pa3oBaHusi Ha3BaHUM, CTAPIITUHCTBO
(GYHKIMOHATBHBIX TPYIII, UX 0003HaUeHue B pedukcax u cyPpdukcax Ha3BaHUN
OpPraHUYECKHUX BEILECTB.

Tunel XMMHU4YECKUX CBSI3eH B OPraHMYeCKHUX COCAUHEHUAX U CIOCO0BbI HX Pa3pbIiBAa.
Krnaccudukanuys KOBAJIEHTHBIX CBSI3€H IO AJIEKTPOOTPULIATELHOCTH CBSI3AHHBIX aTOMOB,
cnocoOy nepeKpbIBaHus opOUTael, KpaTHOCTH, MeXaHu3My oOpa3oBaHus. CBs3b
MIPUPOJIBI XUMUAYECKOU CBSA3HU C TUIIOM KPUCTAIIMYECKOMN PEIIETKH BEIIECTBA U €r0
(u3nuecKkuMu CBOMCTBaMU. Pa3pbIiB XMMUUECKOH CBS3H Kak MPOLIECC, OOPAaTHBIN ee
00pa3oBaHuIO. [ OMOTUTHYECKUI U TETEPOIUTUUECKHI pa3pbIBbI CBA3EH, X
COMOCTaBJIeHWE ¢ OOMEHHBIM U JOHOPHO-aKIENTOPHBIM MEXaHU3MaMHU UX 00pa30BaHU.
[TonsiTrie cBOOOIHOTO pajivKaia, HyKJICOPUIbHON U ANEKTPOPUILHON YaCTHUIIBI.

Knaccnduxkanus peakuuii B opranndeckod xumuu. [lonsarre o Tunax u mexanmsmax
peakiumii B oprannueckoit xumuu. Cyoctpar u pearent. Knaccudukarms peakiui mo
M3MEHEHUIO B CTPYKTYype cyOcTparta (mpucoeIuHeHNe, OTIIETIIICHUE, 3aMEellEHHE,
M30MEpHU3allnsl) U TUTTY peareHTa (paguKaibHble, HyKIeopUIbHBIC, IEKTPO(PHUILHbIE).
Peaxiuu npucoenunenus (AN, AE), snumunuposanus (E), 3amemenus (SR, SN, SE),
n3oMepusauny. Pa3HOBUIHOCTH peaklUi KaXa0ro TUIA: TUAPUPOBAHUE U
JNETUAPUPOBAHUE, TATIOTEHUPOBAHUE U JE€TAIOTEHUPOBAHNE, THIpaTallds U IeTUIpaTalus,
TUAPOrajJOr€HUPOBAHUE U AETHIPOTAIONEHUPOBAHUE, TOJUMEPU3aLUs U
MOJIMKOHJIEHCAlUs, TeperpynnupoBka. OCOOEHHOCTH OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peakiii B OpraHu4eCcKoOr XUMUH.

CoBpeMeHHbIe PeICTABJICHUS 0 XMMUYECKOM CTPOCHUM OPraHM4YeCKHUX BelleCTB.
OcHOBHbIE HanpaBieHUs pa3BuTUs Teopun ctpoenuss A.M.bytieposa. M3omepus
OpPraHUYECKUX BELIECTB U €€ BUAbl. CTPYKTYypHAsi U30MEPHUSI: MEXKKIIACCOBAs, YIIEPOIHOTO
CKeJleTa, TOJIOKEHHSI KPaTHOU CBsI3U U (hYHKIIMOHATBHOU rpymmbl. [IpocTpancTBeHHas
M30MEPUS: TEOMETPUUECKAs U onThuecKas. [IoHaTHE aCHMMETPUYECKOTO LIEHTPA.
buonornueckoe 3HaueHUE ONTUUECKOW U30MEpHUU. B3anMHOE BIIUSIHAE AaTOMOB B
MOJIEKYJIaX OPTaHUYECKUX BEIMIECTB. DIEKTPOHHBIE 3(P(HEKThl AaTOMOB M ATOMHBIX T'PYIII B
OpraHu4ecKux MoJiekyiax. UHIyKInoHHBIN 3P eKT, MOI0KUTEIbHBIA U OTPUIIATEIHHBIN,



ero ocooennocTr. MesomepHsiit 3¢ hekT (3 PeKxT conpsrkeHns ), ero 0COOEHHOCTH.
JdeMoHCcTpanuu
Komnekiun opranndeckux BEHIeCTB (B TOM YHUCIIE JIEKAPCTBEHHBIX MPEMApaTOB,
KpacuTeseil), MaTepuainoB (MIPUPOJHBIX U CUHTETUYECKUX KayuyyKOB, IJIaCTMAcC U
BOJIOKOH) U U3 U3 HUX (HUTEH, TKaHEW, OT/IEIOUHbIX MATEPUAJIOB).

Monenu monexyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocrepHeBble U 00bEMHBIE.
Mopenu oTTaJIKUBaHUS THOPUTHBIX OpOUTAJIEH C MOMOIIBIO BO3IYIIHBIX IIIAPOB.
B3anmoneiicTBrE HATpUs C 3TAHOJIOM U OTCYTCTBUE B3aUMOJICUCTBUSA C TUITUIIOBBIM
aupom.

OnbITHL, TOATBEPKAAIOINTNE HAMMINE (DYHKIIMOHATBHBIX TPYII Yy COSAMHEHUIN Pa3IMIHbIX
KJIACCOB.

JlaGopaTopHbIil ONILIT

N3roroBneHne Moaenen MOJIEKYJl —IIPEACTABUTENEH PA3IMYHBIX KJIACCOB OPraHUYECKUX
COCMHECHUM.

IIpakTHyeckue 3aHATHS.

OO6Hapy:xeHue yriepojaa U BoJopoja B OpranndeckoM coeauHeHuu. OOHapyxeHue
rasioreHoB (rpo0a beitnpiTeiina).

2.2. IIpeneabHbIE YIJI€BOAOPOABI

I'omosnoruveckuii psin ajakanoB. [Tousrue o0 yriepogopoaax. OcoOeHHOCTH
CTPOCHUS MIPEAEIBHBIX YIIIEBOJAOPOAOB. AJIKaHbI KaK MPEACTABUTENHN MPEIEITbHBIX
YIJIEBOJOPOAOB. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI METAHA U
IpYyrux ajakaHoB. ['omosioruyeckuil psin u uzomepus napadgunon. HopmansHoe u
Pa3BETBICHHOE CTPOECHUE YIIIEpOAHOM 1enn. HoMeHknaTypa ankaHOB M aJIKAJIBHBIX
3amectutenei. Guznueckre CBOMCTBA AIKAHOB. AJIKaHbI B PUPOJIE.

XumMHnyecKkue CBOMCTBA aJKaHOB. Peakiinn SR-Tumna: ranoreHuposanue (padoThI
H.H.CemenoBa), HutpoBanue no KonosanoBy. MexaHu3M peakiiy XJI0PUPOBAHUS
alKaHoB. Peakiuu geruapupoBaHusi, TOPEHUS, KATATUTUHYECKOTO OKUCIIECHUS alIKaHOB.
KpekuHr ankaHoB, pa3inyHbIe BUAbI KPEKUHTA, TPUMEHEHHUE B IPOMBIIILIEHHOCTH.
[Tuponu3 u KOHBEpCHUs METaHa, N30MEpPU3ALUS AIKAHOB.

IIpumeHeHnue u cnocoObI MOTy4YeHHs aJKaHOB. O0JIacTH IPUMEHEHHUS aJTKaHOB.
[IpompblliIeHHBIE CITOCOOBI MOTYYEHHUS aJTKaHOB: MOTYYEHUE U3 TPUPOJHBIX UCTOUHUKOB,
KpPEKHUHT napaduHOB, MOJyYeHHE CUHTETUYECKOT0 OeH3nHA, ra3uuKanus yris,
TUAPUPOBAHUE aIKaHOB. JIJabopaTopHbie CIOCOOBI MOTYUYEHHUs ATKaHOB: CMHTE3 Bropiia,
NeKapOOKCHIMPOBAHUE, TUAPOIN3 KapOuia alFOMUHUS.

Huxkiaoankanbl. ['oMoJIOrHYecKuil psi 1 HOMEHKJIATypa MUKIOAIKAHOB, UX 001I1ast
dbopmyna. [TonsaTue o HanpspKEHUU 1UKIIa. MI30Mepus IUKI0aIKaHOB: MEXKIIaccoBas,
YTJIEPOAHOTO CKelleTa, reomerpudeckas. [lonydenue u pusznueckue cBoicTBa
IIUKJIOAJIKAaHOB. XMMHUUECKHE CBOMCTBA IUKJI0aIKaHOB. Crieruduka CBOMCTB
AKJIOATKAHOB C MAJIBIM pa3MePOM IMKIIa. Peakiyu npucoeIMHEHUs U paguKaIbHOTO
3aMElICHUS.

JdemoHcTpanumn

Mopenu MOJIEKyJT ME€TaHa, IPYTUX aTKaHOB, PA3JIMUYHBIX KOH(POpMAIIUN ITUKIIOTEKCaHa.
PactBopenue napaduna B OeH3MHE U UCTIapeHUE pacTBOpUTENS u3 cMecu. [linaBienue
napadyHa U €ro OTHOIIEHUE K BOJIE (PaCTBOPUMOCTD, IJIOTHOCTh, CMAaYMBAHNUE).
Paznenenne cMecu G€H3MH—BO/A C IOMOIIBIO ACIIUTEILHON BOPOHKH.



['openne meTaHa, mponaH-0yTaHOBOW CMECH, MapauHa B YCIOBUIX U30BITKA U
HEJOCTaTKa KUCIOPOa.

B3peIB cMecH MeTaHa ¢ BO3AYXOM U XJIOPOM.

BoccraHoBneHue oOKCUIOB TSHKEBIX METAJUIOB MapadUuHOM.

OTHoIlIeHNHEe UKJIOTeKCaHa K OpOMHOM BOJIE M pacTBOPY MepMaHTaHaTa Kajusl.
JlabopaTopHbIe ONBITHI

N3roroBiieHre MoeNied MOJIEKYJT aJJKAHOB U TAJIOT€HAJIKAHOB.

H3zrorosnenue napa@uHUpPOBAaHHONW OyMaru, UCIBITAHUE €€ CBOMCTB: OTHOIICHUS K BOJIE
U JKHPAM.

OOHapyXeHue BOJbl, CaXKH, YTIEKHUCIIOrO ra3a B MPOIyKTax TOPEHUS CBEUH.
O3HakOMJICHHE CO CBOMCTBAMU TBEP/IbIX Mapa(UHOB: TIABIEHUEM, PACTBOPUMOCTHIO B
BOJIE M OPTAHUYECKUX PACTBOPUTEISAX, XUMUYECKON HHEPTHOCTHIO (OTCYTCTBUEM
B3aUMOJICHCTBUS C OPOMHOM BOJI0H, pacTBOpamMH MepMaHraHara Kajaus, THAPOKCHIA
HATPUS U CEPHOM KUCIIOTHI).

IIpakTHyeckoe 3aHATHE
[TonyueHne MeTaHa ¥ U3y4YE€HUE €r0 CBOMCTB: TOPEHUs], OTHOLLEHUS K OpOMHOM BOJE U
pacTBOPY EPMaHraHaTa Kajius.

2.3. OTUjIeHOBbBIE U JHUEHOBbIE YIJI€BOA0POAbI

I'oMoJiornYecKui ps AJKEHOB. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI 3TUJICHA U aJIKeHOB. ["'oMoioruueckuii psi u o01as popMysia aJKeHOB.
N30mepus STUIEHOBBIX YITIEBOAOPOAOB: MEKKIACCOBAsA, YTIIEPOAHOTO CKEJIETA,
MOJIOKEHUST KPATHOM CBSI3H, reomeTpuyeckas. OCOOEHHOCTH HOMEHKIATYPhl 3TUIEHOBBIX
YIJIEBOJOPOIOB, HA3BAHUS BAXKHEUIINX pAAUKAIOB. PU3NYECKUE CBOMCTBA AJIKEHOB.

XuMHYecKue CBOMCTBA AJIKEHOB. DIIEKTPO(UIBbHBIN XapakTep peakuuid, CKIOHHOCTb K
peaKuusaM NPUCOECIUHEHUS, OKUCIICHHS, moimMepu3anni. [IpaBuno MapkoBHHUKOBA U €T0
ANIEKTPOHHOE 00OCHOBaHUE. Peakiiny raioreHupoBaHus, TuapOraoreHUpOBaHMUS,
rujparanuu, ruapupoBanus. Mexanusm AE-peakuuii. [ToHsiTHE O peakiusx
nonuMepusanuu. ['openue akeHoB. Peakunu OKUCIEHUs B MATKUX U )KECTKUX YCIOBUSX.
Peaxmust Baruepa u ee 3HaueHue /111 0OHApY>KEHUSI HETIPEEIbHBIX YIIIEBOIOPOIOB,
MIOJTy4YEHUS TJIMKOJIEH.

IIpuMeHeHHe U cIOCOOBI MOTyYeHUS AJIKEHOB. Vicronb30BaHuEe BEICOKOM
PEaKIIMOHHON CIIOCOOHOCTH aJTKEHOB B XUMUYECKOW MPOMBINIUIEHHOCTH. [Iprumenenue
STUJICHA U nponwieHa. [[poMbIliuieHHBIE CITOCOOKI MOTyUYeHUs aJKeHOB. Peakiuu
JETUIPUPOBAHMS M KPEKMHTa aJIkeHOB. JIJabopaTopHbie cCIOCOOBI MOIYYEHUS aTKEHOB.

Auakanmnensl. [TonsTue u knaccudukanust AMEHOBBIX YIIIE€BOJIOPOI0OB IO B3aUMHOMY
PaCIOJIOKEHUIO KPAaTHBIX CBsi3el B MosieKysie. OcCOOEHHOCTH 3IEKTPOHHOIO U
IIPOCTPAHCTBEHHOI'O CTPOEHHUSI CONPSKEHHBIX JUEHOB. [IOHATHE O T-27EKTPOHHOU
cucteme. HomeHnknaTypa AMEHOBBIX YIiieBoA0po0B. OCOOEHHOCTH XUMHUYECKUX CBOWCTB
CONPSKEHHBIX TUEHOB KaK CJIEACTBUE UX DIEKTPOHHOTO cTpoeHus. Peakunu 1,4-
npucoeannenus. [Tomumepusanus nueHoB. CiocoObl MONTY4YEHUS TUEHOBBIX
yraeBoaopoaoB: padotsl C.B.JIleGenena, neruaprupoBanue ajaKaHOB.

OcHOBHbBIC IOHATHA XUMHUH BBICOKOMOJICKYJISPHbIX COeJUHEHHUH (HA mpuMepe
MPOAYKTOB MOJUMEPU3ANMH AJTKEHOB, aJIKANEHOB H X TaJJOTeHIPOU3BOIHBIX).
Monowmep, nonumep, peakuys NoJIMMEPU3alH, CTENEHD MTOJIMMEPU3ALUN, CTPYKTYPHOE
3BE€HO. THIbI NOJIMMEPHBIX LENEN: TMHENHBIE, PA3BETBICHHbIC, CIIUThIE. [loHsATHE O



CTEPEOPErYISIPHBIX NoauMepax. [lonumepsl TEpMOIIIIaCTUYHBIE U TEPMOPEAKTUBHBIE.
[IpencraBienue o miacTMaccax v 3mactoMepax. [1onu3ThineH BBICOKOTO U HU3KOTO
JABJICHHUS, €TO CBOKCTBAa U puMeHenue. Karanuszatopsl L{lurnepa—Harra.
[Tonunponuiex, ero NpuMEHEHUE U CBOMCTBA. ['amorencoaepsxaiue nojJuMepsl: TeIioH,
NOJMBUHWIXJIOpUI. Kayuykn HaTypaiabHbIM U cUHTeTHYEeCKHE. CONOIMMEPBI
(OyTagmeHCTUPOIBHBIN KayuyK). Bynkanuzamus kaydyka, pe3uHa u 500HUT.
JdeMoHCcTpanuu
Mopaenu MOJIEKYJT CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX N30MEPOB AIKEHOB U AJIKaJHEHOB.
Komneknus «Kayuyk u pe3una». Jlenonumepusanus kaydyka. CrylieHne MIeYHOro COKa
Kay4yKOHOCOB (MOJI04asi, OJTyBaHUUKOB, (PUKYyCa).
JlaGopaTopHbIe ONBITHI
Obnapy>keHue HenpeAeIbHbIX COSTUHEHUH B KepocuHe, ckunuaape. O3HakoMJICHHE ¢
oOpa3laMu MoJIM3THIIEHA U OJIMIIpoNHIIeHa. Pacrio3HaBanue oOpa3LoB alKaHOB U
AJIKEHOB.
IIpakTHyeckue 3aHATHS
[Tomy4yenue 3THIIeHa AeTUIpaTaliell STHIIOBOTO CIIUPTA.
B3aumopeiicTBue 3TuieHa ¢ OpoMHON BOIOM, paCTBOPOM IepMaHIaHaTa Kajusl.
CpaBHeHHE IJIaMEHH 3TUJIEHA € TUIAMEHEM IPEJEIbHbBIX YTIEBOI0POAOB (METaHa,
nponaH-OyTaHOBOM cMecH).

2.4. AueTnjieHOBbIE YIJIEBOAOPOAbI

I'omosioruyeckuii psij aJJKMHOB. DJICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
aueTWIeHa U Ipyrux ankuHoB. ['oMonornyeckuii psaa u oomas popMyia alKHHOB.
HomeHkiaTypa aleTuaeHoBBIX yriaeBoA0po10B. M3oMepusi MeKKI1accoBas, yriaepoJHOTrO
CKEJIETA, ITOJI0)KEHUSI KPATHOU CBSI3H.

XuMHYecKHe CBOMCTBA U PUMeHeHue AJKUHOB. OCOOEHHOCTH peaKIMii
MIPUCOEIUHEHHNS IO TPOMHOM yraepoa-yriepoaHon cessu. Peaknns Kyueposa. [Ipasuio
MapkoBHHKOBA PUMEHUTEIIBHO K aneTuieHam. [1oJBH)KHOCTh aTOMa BOJOpoAa
(kucnoTHBIE CBOMCTBA alKWHOB). OKUcIeHne anKuHOB. Peakius 3emuHCcKoro.
[IpuMeHeHne aleTUIIEHOBBIX YIJIeBO10poa0B. IlonmBrHMIIanETAT.

IMoayuenne aakuHoB. [lomyueHue anieTunaeHa NUPOIU30M METaHa U KapOUTHBIM
METOJIOM.

JdemoHcTpanuun
Mojienu MoseKyJIbl alleTHIIeHa U IpyTruX ankuHoB. [lonydenue anerunena u3 kapouaa
KaJlblKs, O3HaKOMJIEHHE ¢ (PU3UYECKUMHU U XUMUYECKUMU CBOMCTBAMH alleTUJICHA!
PacTBOPUMOCTHIO B BOJI€, TOPEHUEM, B3aUMOIEUCTBIEM C OPOMHON BOJI0OM, pacCTBOPOM
nepMaHranara kanaus, cossimu Menu (1) u cepebpa.
JlabopaTopHbIii ONIBIT
N3rorosnenne Moaenei MOJIEKYJT AJIKUHOB, UX U30MEPOB.

2.5. ApomaTu4eckKue yrijieBo0poabl

I'omouioruvyeckuii psiag apeHoB. beH301 Kak npecTaBuTeNb apeHoB. Passurue
npecTaBiIeHu 0 cTpoeHnun 6eH3oia. CoBpeMeHHBIE MPEICTaBICHHS 00 3JIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHUHU OeH3oia. O0pa3zoBaHNe apOMATUYECKOM T-CUCTEMBI.
["'omonoru 6eH3o01a, X HOMEHKIATypa, oo1mrast popmyna. Homenkmnarypa s
JM3aMeIIeHHbIX TPOM3BOHBIX O€H301a: OpPTO-, METa-, Mapa-pacloioKeHUe
3amectutenen. Guznueckre CBOMCTBA APEHOB.



Xumuyeckue cBoiicTBa apeHoB. [Ipumepsl peakiuii 31eKTpoGUIBHOTO 3aMEIIEeHUS:
raJIOreHUPOBAHMUSI, aKUIMpoBaHus (katanuzatopbl Opunens—~Kpadrca), HuTpoBaHus,
cynbdupoBanus. Peakiuu ruipupoBaHus U MPUCOSAMHEHUS XJIOpa K OCH301Ty.
Oc00EHHOCTH XMMUYECKUX CBOMCTB rOMOJIOTOB OeH301a. B3auMHoe BiusiHue aTOMOB Ha
IpUMeEpPe rOMOJIOTOB apeHoB. OpUEHTalUS B PEAKIUAX IEKTPOPUIHLHOTO 3aMEIEHUS.
Opuenranrtsl [ u Il pona.

IIpumenenue u mosnyyeHue apeHos. [I[pupoaHbie HCTOUHUKN apOMATUYECKUX
YIIEBOIOPOAOB. ApOoMaTU3allvs aIKaHOB U ITUKIOATKaHOB. AJKUIUPOBaHUE OEH307a.

JleMoHCTpanun
[ITapocTepHEBbIE U OOBEMHBIE MOJEIHN MOJIEKYJ O€H30J1a U €r0 TOMOJIOTOB.
Pa3pnenenne cMecu 0€H301—BOJa C MOMOUIBIO JEIUTEIbHON BOPOHKH.

PacTtBopsromas cnocoOHOCTs O€H305a (SKCTPAKIUS OPTraHUYECKUX U HEOPTaHUUECKUX
BEILIECTB OEH30JI0M M3 BOJHOIO pacTBOpa oA, KpaCUTEIEl; pacCTBOPEHHE B OEH30J1€e
BELIECTB, TPYAHOPACTBOPUMBIX B BOJIE (CE€pbl, OEH30MHOM KUCIIOTHI).

I'openune 6en3omna.

OtHomienne 6eH30a K OpOMHOI BOJIe, paCTBOPY MEpMaHraHaTa Kajus.
[Tosryuenue HUTpOOEH307a.

O3HakoMJIeHHE ¢ (PU3UUYECKUMHU CBOMCTBAMHM apOMAaTUYECKUX YTIIEBOIOPOAOB C
UCIIOIb30BaHuEM pacTBopuTens «ColbBeHT». M3roTOBIEHUE U UCIIOIb30BAHUE
mpocTeniero nmpuodopa as xpoMmarorpaduu.

[Tonyuenue 6eH301a 1eKapOOKCUIIMPOBaHUEM OCH30MHOM KUCIOTHI. [loydyenue u
paccioeHue 3Mybcuu 0eH3oia ¢ Bojioi. OTHoIeHrne 6eH30J1a K OpOMHOM BOJIE U
pacTBOpY EpMaHIraHaTa KaJlus.

2.6. IIpupoaHbie HCTOYHUKH YIJI€BOIOPO/I0B

He¢1s. Haxoxaenue B npupoje, coctaB U (U3MUYECKUE CBOICTBA HE(PTH.
TomnuBHOAHEpTeTHUECKOE 3HaUeHUE HedTH. [IpoMblliieHHas nepepaboTKka HEPTH.
Pextudukarus HedTH, OCHOBHBIE (hpaKIIUU €€ pa3IeeHHs, UX UCIIOJIb30BaHUE.
Bropuunas nepepabotka HedTenpoyKToB. PekTrdukanus Ma3zyTa npyu yMEHbIIICHHOM
naBneHuu. Kpexunr HedrenpoaykToB. Pasnuyunbie Buabl kpekunra, padbotsl B.I. IlyxoBa.
N3omepuzarus ankaHoB. AJIKWIMPOBAaHKE HEMIPEACIbHBIX YIIIeBOI0POA0B. PrudopMunr
HepTenpoaykToB. KauecTBo aBTOMOOMIILHOTO TOIUIMBA. OKTAaHOBOE YHUCIIO.

IIpupoaHblii 1 NONYTHBIA HePTAHON ra3pl. CpaBHEHUE COCTaBa MPUPOJAHOTO U
MOMYTHOT'O Ta30B, UX IPAKTUYECKOE UCIOJIb30BAHUE.

Kamennbiit yrosib. OCHOBHBIE HANPABJIEHUS UCIIOJIb30BAHUS KAMEHHOTO YIJISL.
KokcoBaHue kaMeHHOTO yTJisi, BaXKHEHIINE MPOAYKThI 3TOTO Mpolecca: KOKC,
KaMEHHOYTOJIbHasl CMOJIa, HaJIcCMOJIbHAs Bojla. CoeIMHEH U, BbIIEIsIEMbIE U3
KaMEHHOYT'OJIbHOU cMOJIbl. [IpOIyKThI, OJTydyaemple U3 HaACMOJIBbHON BOBI.
DKOJIOTMUECKHE aCTEeKThI 100bIYH, MepepadOTKH U UCTIOIb30BAHUS TOPIOYHX
UCKOIAEMBbIX.

JdemoHcTpanumn
Komnexuus «IIpupogHbie UICTOUHUKH YTIIEBOIOPOAOBY.

CpaBHeHHE MPOLIECCOB TOPEeHUs He(TH U IPUPOIHOTO rasa.

OO6pazoBanue HEDTAHOM TUICHKU HA TTOBEPXHOCTH BOJIBI.

Karanutrnuecknii kpekuHT mapaduna (M1 KEpOCHHA).

JlabopaTopHbIe ONBITHI



Omnpenenenre HaMUYUS HEMPEAEIbHBIX YTIEBOJ0POIOB B OCH3MHE U KEPOCHHE.
PactBOpuMOCTh pa3nuuHbIX HePTEnpoaAYKTOB (O€H3MHA, KEPOCUHA, TU3EIHHOTO TOIUINBA,
Ba3zesInHa, napaduHa) Ipyr B IpyTe.
2.7. I'mapokcujibHbIe COeTUHEHUS

Crtpoenue u kiaccupukanus cnuproB. Knaccudukaiys CoupToB M0 TUITY
YIIEBOAOPOJIHOTO PaJNKaja, YACTY TUAPOKCUIIBHBIX TPYIIN U TUITY aTOMa yTIepo/ia,
CBSI3aHHOTO C TUJPOKCHIIBHOU IPYNIOi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
IMAPOKCUIIBHOM Tpynnbl. BivsiHUE CTpOEHHS CHUPTOB HA UX (PU3NYECKHE CBOWCTBA.
MexMoueKyisipHas BOJOPOAHAS CBA3b. [ OMOJOrnYecKuii ps NpeaeabHbIX 0JJHOATOMHBIX
cnupToB. M30Meprs 1 HOMEHKIIaTypa ajJKaHOoJIOB, X o0uias popmyna.

XuMHYeCKHe CBOMCTBA AJIKAHOJIOB. PeakiiMoHHas cliocOOHOCTh MPENEIbHBIX
OJIHOATOMHBIX CIUPTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX H
HEOPTaHUYECKUX COEOUHEHUM, coaepxanmx OH-rpynmy: KucioT, OCHOBaHUH,
aM(pOTEpHBIX COEAMHEHUN (BOMIbI, CIUPTOB). Peakiuu, noATBepKAar0Ine KUCIOTHBIE
CBOMCTBa crIUpTOB. Peaknuy 3amMeleHns TiApOKCHUIBHON Ipynibl. MeXMOIEeKyIIsIpHas
Jeruapartanusi COMpTOB, yCIOBUs 00pa3oBaHus NPoCThiX 3(upoB. CroxkHbIe d3(DUpPHI
HEOPraHWYECKUX U OPraHMUYECKUX KUCIIOT, peakuuu srepudpukanuu. OKucieHue u
OKHUCJIUTEIBHOE JETUIPUPOBAHNUE CIIUPTOB.

Cnoco0bI mosry4eHus1 CHUPTOB. [ MIpon3 rajioreHankaHoB. I 'napaTamus aJlkeHoB,
yCIIOBHS €€ MpoBeieHus. BoccraHoBieHNE KapOOHUIBHBIX COSTUHEHUH.

OTtaenbHBIE NPEACTABUTENHN AJKAHOJ0B. MeTaHOI, €ro MPOMBIIUICHHOE MOJIYYeHHUE U
MIPUMEHEHUE B MPOMBIIUIEHHOCTU. bruonoruueckoe nericteue Meranona. Crnenuduaeckue
CIOCOOBI MOTYYEHUS STUIOBOrO cupTa. OU3NO0IOrHYecKOe TEHCTBUE STAHOIA.

MHoroaromHusbie ciMpThl. M30Meprst 1 HOMEHKIIATypa NIPEACTABUTENIEH IBYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MHOIOATOMHBIX CITUPTOB, UX
KaueCTBEHHOE OOHapyxeHue. OTeNbHbIe MPEICTABUTENN: ITUICHIIINKOIb, [IUIEPUH,
CHOCOOBI MX MOJYyYEHUSs!, MPAKTUYECKOE TPUMEHEHHUE.

@®eHoJ1. DNEKTPOHHOE U MTPOCTPAHCTBEHHOE CTpoeHue (eHoa. B3anMuoe BivsHue
apOMAaTHYECKOI0 KOJIbLA U TUIPOKCUIBHOM TPYIIIIHI.

XuMunyeckue cBorcTBa (peHosa Kak (PyHKIMS €r0 XUMHUUECKOTO CTPOCHHSL.
BpomupoBanue genona (kauecTBEHHas peakliys), HUITpOBaHHE (TMKPUHOBAsI KMCIIOTA, €€
cBoiicTBa u mpumeHeHue). O0pazoBaHue OKPAIICHHBIX KOMILJIEKCOB ¢ HOHOM Fe3+.
[Ipumenenue dhenona. [Tonyyenue dheHona B MPOMBIIIIIEHHOCTH.

JdemoHcTpanuu

Mopaenu MOJIeKyJT CHUPTOB U (PEHOJIOB.

PacTBOpUMOCTH B BOJ/I€ aJIKAHOJIOB, 3TUJICHTJIMKOJIS, TIUIEpUHA (eHoJIa.
CpaBHeHHE CKOPOCTH B3aUMOJIECHCTBUS HATPUS C ITAHOJIOM, IPONAHOJIOM-2, 2-
METUINPONAHOJIOM-2, TIIMLIEPUHOM.

[Tonyyenue OpomdTaHa U3 ATAHOJA.

Britecnenue dhenomna u3 dheHonsTa HaTpUs YyroabHOM KUCIOTOM.
Peaxmus dhenona ¢ popmanpaeruaom.

KauecTBenHbie peakiuu Ha (HEeHOJI.

3aBHCHUMOCTH paCTBOPUMOCTHU (DeHOJIa B BOJIE OT TEMIIEPATYPHI.
B3aumopeiicTBue deHona ¢ pacTBOPOM IIEIIOYH.



Pacmo3naBanue pacTBopoB eHOISITa HATPUS U KapOoHaTa HaTpus (6apOoTax
BBIJIBIXaEMOT0 BO3/1yXa WJIM IEUCTBUE CHIIBHON KUCIIOTHI).
Pacnio3HaBaHnue BOJHBIX pacTBOPOB (PEHOJIA U TIIMIIEPUHA.
JlabopaTopHbIe ONBITHI
PexTudukaius cmecu 3TaHOI—BOJIA.
OO6HapyxeHue BO/bl B a3€0TPOITHON CMECH BOJBI M ATHIIOBOTO CIIUPTA.
IIpakTnyeckune 3aHATHS
N3yueHue pacTBOPUMOCTH CIIMPTOB B BOJIE.
OxuclieHre CIIUPTOB Pa3IMYHOTO CTPOEHUSI XPOMOBOM CMECHIO.
[Tonydyenue auaTrioBoro 3¢upa. [loxyuenue rimepara Meau.

2.8. Anbaeruabl 1 KeTOHbI

T'omosiornyeckne psabl aJIberu10B U KeTOHOB. [loHATHE 0 KAPOOHUITBHBIX
COEIMHEHUSIX. DIIEKTPOHHOE CTPOCHHE KapOOHMIbHOU rpyniibl. M3omepus u
HOMEHKJIATypa ajlbJAeTUI0B U KeTOHOB. DU3NYeCcKue CBONCTBA KApOOHMIIbHBIX
COCIMHEHU.

XuMHYeCKHe CBOMCTBA aJIbIerHI0B U KeTOHOB. PeakiinonHasi CmocoOOHOCTh
KapOOHWJIbHBIX COEAMHEHUN. Peakiinyu OKucIeHns aabIeru/0B, KaueCTBEHHbIC PeaKuu
Ha aJbJICTUAHYIO Tpyny. Peakiiuu noJuKoHIeHCauu: 00pa3oBaHue
(peHomopopMabIETHIHBIX CMOJ.

IIpuMeHeHue U MOJTyUYeHHe KAPOOHWJIBHBIX coeqnHeHnid. [[puMeHeHne anpaeruoB
1 KETOHOB B OBITY U MPOMBIIICHHOCTH. AJIbJIETU/IBI M KETOHBI B TIpupoie (3PupHbIC
Macia, pepomonsl). [lonyueHne kapOOHUIBHBIX COETMHEHUN OKUCICHUEM CITIUPTOB,
rujpatanyen aJKuHOB, OKUCIEHUEM YIIIeBOAOPOI0B. OTAeNbHbIE TPEICTaBUTENN
aJNbJIETUIOB U KETOHOB, ClieU(PUUECKUE CIOCOOBI UX TOJYUYEHHS U CBOWCTBA.
JlemoHcTpanumn
[ITapocTepkHEBbIE U1 OOBEMHBIE MOJIETN MOJIEKYH aJIbJETHUA0B U KETOHOB.
[TosyueHne yKCyCHOIO ajubpJeruia, OKMCICHUE 3TaHOIa XPOMOBOW CMECHIO.
KauecTBeHHbBIE peakuy Ha albJETUAHYIO TPYIIIY.
JlaGopaTopHbIie ONBITHI
OkucrieHue 3TaHoza B 3TaHaJlb PACKAICHHOW MEAHOW MPOBOJIOKOM
[Tonyuyenue dhenonodopmanbaeTuIHOTO MOTUMEPA.
Pacnio3naBanue pactBopa areTona u popmanusa.
IIpakTHyeckue 3aHATHS
N3yueHne BOCCTaHOBUTEIBHBIX CBOMCTB aJIbJIETUAOB: PEAKIUS «CEPEOPSTHOTO 3epKajay,
BOCCTaHOBJIeHHE Thapokcuaa meau (11).
B3aumogeiicTBue dhopmanbaeruia ¢ ruipocyab(GUTOM HATPUS.

2.9. Kap0oHOBBIE€ KHCJI0THI M UX MPOU3BOIHbIEC

T'omoJiornyeckuii psix npeaeJbHbIX 0THOOCHOBHBIX KapOOHOBBIX KUCJIOT. [loHsTHE
0 KapOOHOBBIX KUCIIOTaX U UX KiacCU(pUKALM. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE KapOOKCUIILHOM TPYIIIBI. [ OMOIOTHUECKH psAJT TPEeNeTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT, UX HOMEHKJIATypa 1 u3oMepusi. MeXMOIEKYIIpHbIE BOJIOPOIHBIC
CBSI3U KapOOKCHIIBHBIX TPYTI, UX BIUSHUE HA (PU3UYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT.
XuMH4ecKue CBOMCTBA KAPOOHOBBIX KMCJIOT. Peakiiuu, WUIIOCTPUPYIONIUE KUCIOTHbBIE
CBOMCTBa U UX CPABHEHHE CO CBOMCTBAMHU HEeOpraHndeckux kuciot. O6pazoBaHue



(YHKIIMOHAJIBHBIX MPOU3BOIHBIX KapOOHOBBIX KUCIOT. Peakiuu srepuduxaium.
AHruApuIbl KApOOHOBBIX KUCIIOT, UX MOJIYYeHUE U PUMEHEHHUE.

Cnoco0bI nosryyeHnst KaApOOHOBBIX KHCJIO0T. OTAEIbHBIE NPEACTABUTENIN U UX
3HaueHue. O01Ie crnocoObl MOJIYYSHHS: OKUCICHUE aJIKaHOB, aJIKEHOB, MEPBUYHBIX
CIIUPTOB, aJbACTUI0B. BaxkHelue npecTaBUTeNIn KapOOHOBBIX KUCIIOT, UX
OMOJIOTUYECKAsI POJIb, ClIeU(PUUECKUE CIIOCOOBI MOIYUYEeHHS], CBOMCTBA U IPUMEHEHHE
MYPaBbUHOW, YKCYCHOM, MAJIBMUTHUHOBOWU U CTEAPUHOBOM; aKPUJIOBOU U METAKPHUIIOBOM;
OJICMHOBOM, JIMHOJIEBOM 1 JIMHOJICHOBOM; IIJaBEJIEBOM; OCH30MHOM KHCJIIOT.

Caoxublie 3¢upsbl. CTpoeHre 1 HOMEHKIIATypa CIOXKHBIX 3(PHUPOB, MEKKIIACCOBAs
u3oMepust ¢ KapOOHOBBIMU KHcToTaMU. CITOCOOBI MOTyUEHUs CIOKHBIX 3()DUPOB.
OO6patuMocThb peakiuu dTepuduKaii U (PaKTOphl, BIUSIONME HA CMEIICHHE PABHOBECHSI.
Oo6pazoBanue cinoxHBIX oamddupoB. [lomudTunenrepedranar. Jlapcan kak
MIPEACTABUTENb CHHTETUYECKUX BOJIOKOH. XMMHUYECKHE CBOMCTBA U IPUMEHEHHE
CJIOKHBIX 3(PUPOB.

Kupwbl. XKupbl kak ciioxHbie 3¢upsl ruiepruna. KapOoHOBbIE KUCIOTHI, BXOISIINE B
COCTAaB )KMPOB. 3aBUCUMOCTh KOHCUCTEHIUH )KMPOB OT UX COCTaBa. XMMHUYECKUE CBOMCTBA
AKUPOB: TUAPOIIU3, OMBUIEHUE, THAPUPOBAHKE. bronornueckas poJib )KUPOB, UX
UCIIOJIb30BAHUE B OBITY U MPOMBIIIJIEHHOCTH.

Couin kap60HOBBIX KMCJI0T. Mbuta. CriocoObl MOJIy4eHUs COJIEH: B3aUMOICHCTBHE
KapOOHOBBIX KUCJIOT C METaJNIaMU, OCHOBHBIMH OKCHJIaMH, OCHOBaHUSIMU, COJISIMH;
HIEJIOYHON TUAPOIIU3 CIOKHBIX dPUPOB. XUMHUUECKUE CBOMCTBA COJIEH KapOOHOBBIX
KHCJIOT: THJIPOJIN3, PEAKIIMK HOHHOTO 0OMeHa. Mbuia, CyIIIHOCTh MOIOILIETO JEHCTBUA.
OTHo1IEHNE MBUIA K XKECTKOM Bozie. CuHTeTHYECKHE Motolne cpeactsa — CMC
(meTepreHTsl), UX MPEUMYILECTBA U HEJOCTATKHU.

JlemoHcTpanumn

3HaKOMCTBO C (PU3NYECKUMH CBOMCTBAMHU BaXKHEHIINX KapOOHOBBIX KHUCIOT.

Bo3sronka 0en3oiHoN KUCIOThl. OTHOIIEHHE PA3TUYHBIX KapOOHOBBIX KUCIIOT K BOJIE.
CpaBHeHnune pH BOJIHBIX pacTBOPOB YKCYCHOM M COJIIHOM KMCJIOT OJUHAKOBOM
MoJsipHocTH. [lomydueHne NpusITHO MaxXHYIEro CI0XKHOIro 3Gupa.

OTHoOIIIEHHE CTUBOYHOTO, MTOACOTHEYHOT0, MAITMHHOTO Macesl ¥ MaprapruHa K OpoMHOM
BOJIE U PAaCTBOPY ME€pMaHTaHaTa KaJusl.

JlaGopaTopHbIe ONbITHI

B3aumopericTBre pacTBOpa yKCyCHOM KMCJIOTBI C MArHUEM, OKCUIOM IIMHKA,
ruapokcuiom xenesa (I11), pactBopom kapOoHaTa Kanus U cTeapara Kajiusl.
O3HakomIIeHHE ¢ 00pa3laMu CIOKHBIX I3(PUPOB.

OTHoIIEHHE CTOKHBIX 3(UPOB K BOJIE U OPraHUYECKUM BEILIECTBAM.

BriBeieHre JKUPHOTO MSTHA C TOMOIIBIO CIOXKHOTO 3pupa.

PacTBOpUMOCTB KUPOB B BOAE M OPTAHUYECKUX PACTBOPUTETIAX.

CpaBHeHHE MOIOIIUX CBOMCTB X0351MCTBEHHOTO MblJIa U CMC B 5K€CTKOM BOJIE.
IIpakTHUyeckue 3aHATHS

PacTBOpuMOCTH pa3iuuHbIX KapOOHOBBIX KUCIOT B BoJie. B3auMopaeiicTBue ykCcycHOU
KHUCIIOTHI ¢ MeTajuiamu. [lonydenre n30aMuiaoBoOro apupa yKCyCHOM KUCIIOTHI.
CpaBHEHHE CTENIEHH HEHACHIIIEHHOCTH TBEPAOTO U JKUIKOIO KUPOB. OMBIIEHHUE KHPA.
[Toy4yenue Mbl1a ¥ U3YYEHHE €T0 CBOMCTB: IEHOOOPA30BaHUs, PEaKIIMii MIOHHOTO OOMEHa,
TUAPOJIN3a, BBIIETICHUSI CBOOOTHBIX KUPHBIX KUCIIOT.



2.10. YraeBoasbl

IMonsTue 00 yraesomax. Knaccudukaius yrieBoaoB. MoHO-, AU- U MOJIMCAXAPUIbI,
NPEACTABUTENIN KaXAOW IPyNIbl YIIIEBOAOB. brojoruueckas poJib yriieBoJ0B, UX
3HAUYEHUE B KU3HU YeJIOBEKa U 00IeCTBA.

Monocaxapuabl. CTpoeHre U ONTHYECKask M30MEpPHsSl MOHOcaxapuioB. Mx
KJ1accuUKaIus Mo YuciIy aTOMOB yTIiepojia U NpUupoie KapOOHWIbHON TPYIIIIHI.
®opmyinbl Ouriepa u Xeyopca g U300pakeHus: MOJIEKYJI MOHOcaxapu10B. OTHeceHue
MOHOcaxapuaoB K D- u L-psany. Baxunenmme npeacraBuTean MOHO3.

['mroko03a, cTpoeHue ee MOJICKYJIbl i PU3NYECKue CBOMCTBA. TayToMepusa. XUMUUYECKHE
CBOMCTBA TIIFOKO3bI: PEAKITUH TI0 alIbJETHIHOMN TpyTIe («CepeOpsHOTO 3epKaiay,
OKHCJICHHE a30THOM KUCIIOTOM, TUJIpupoBaHue). Peakiiuu ritoko3bl Kak MHOTOAaTOMHOTO
CIIUPTA: B3aUMOJIEUCTBUE TIIOKO3bI ¢ rusipokcuioM Menu (1) mpu komHaTHOM
TeMIeparype U HarpeBaHuu. Paznuunbie TUIIBI OpOKeHUs (CTUPTOBOE, MOJIOYHOKHCIIOER).
I'mroko3a B ipupoae. buonornyeckas pojb U IPUMEHEHUE TIIIOKO3bl. DPyKTO3a Kak
U30Mep I0K03bl. CpaBHEHUE CTPOCHUS MOJIEKYIIbl I XUMUYECKUX CBOWCTB TJIFOKO3bI U
bpykTO36l. DpYKTO3a B IPUPOJIE U €€ OMOJIOTUYECKAs POJIb.

[TenTo3bl. Pubo3a u ne3zokcuprbo3a Kak mpeacTaBUTENN albaoneHTo3. CTpoeHue
MOJIEKYIL.

HMucaxapuabl. Ctpoenue qucaxapuioB. Crioco0 cousieHEeHUs IUKIIOB.
BoccTranasnuBaroiie 1 HEBOCCTaHABIMBAIOIINE CBOMCTBA TUCAXAPUIOB KaK CIEICTBHE
cowieHeHus nukia. CTpoeHUE U XUMUYECKUE CBOMCTBA Caxapo3bl. TE€XHOJIOTHYECKUE
OCHOBBI IPOU3BOJCTBA caxapo3bl. JIakTo3a 1 ManbTO3a KaK N30MEPHI CaXapO3bl.

Hoaucaxapuapl. O61ICE CTpoeHKE nojmcaxapuoB. CTpoeHUe MOJIEKYJIbI KpaxMmara,
aMmI03a U aMuiIoneKTuH. Ou3nuecKkre CBOMCTBA KpaxMalia, €ro HaX0XJACHHUE B IPUPOJE U
Ouosiornyeckas pojb. ' mukoren. Xumudeckue cBoicTBa kpaxmana. CTpoeHue
AJIEMEHTAPHOI0 3B€HA 1EJUTI0NIO3bl. BiausiHue cTpoeHus NoIMMEpHOH 1Ienu Ha (PU3HUYECKHe
U XUMHYECKHUE CBOMCTBA IEJUTIONO3bI. [ MapOIN3 1eJUTH0I03bl, 00pa30BaHUE CIOKHBIX
7(UPOB C HEOPTAHUYECKUMU U OpraHuYeCKUMU Kuciaotamu. [TonaTue 06 NCKyCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IIIeJIKe, BUCKO3e. HaxoxkaeHnue B mpupoe u OMoIorudecKas poib
1esu0a03bl. CpaBHEHUE CBOMCTB Kpaxmaia U UEJUTF0I03bI.

JdemoHcTpanuun

OO0pa3sIsl yIiIeBO0OB U U3/EIUA U3 HUX.

[Tonyuenue caxapara KajablUs U BBIICICHHE CaXapo3bl U3 pAaCTBOpPA caxapara KajablUs.
B3aumoneiicTBre riroKo3bl ¢ QyKCUHCEPHUCTON KUCIOTOM.

OTtHo1ieHne pacTBOPOB caxapo3bl U MabTo3bl K Cu(OH)2 mpu HarpeBanuu.
O3HakomiieHHE ¢ (PU3NUECKMMHU CBOMCTBAMM KpaxMasa U LeJITI0I03bI.

HalyxaHue 1esmiono3sl U Kpaxmaiia B BOJE.

[TonydyeHne TpUHUTPATA LEJUTFOJIO3BI.

Komnekius BoJIoOKOH.

JlaGopaTopHbIe ONbITHI

O3znakomiieHHE ¢ (PU3NIECKUMH CBOWCTBAMHU TIIIOKO3BI (alITeYHAas YIIaKOBKa, TAOJIECTKH).
KucnoTtHblid rusiponus caxapossl.

3HAKOMCTBO C 00pa3IaMu MOJIMCAXAPHUIOB.

OO6HapyxeHue Kpaxmaia ¢ TOMOIIbI0 Ka4eCTBEHHOHN peakiuu B Mefe, xjaebe, HorypTe,
MaprapuHe, MakapOHHbBIX U3JIENUIX, KpyIax.



IIpakTHyeckue 3aHATUSA
Peakmust «cepeOpsiHOrO 3epKajay riroKo3bl. BzauMoneicTBie ritoKo3bl ¢ THAPOKCUIOM
meau (1I) npu paznuuHbIX TemMIeparypax.
JleificTBMEe aMMHUAaYHOTO PacTBOpa OKCHA cepedpa Ha caxaposy.
OO6HapyxeHue JakTo3bl B MOJIOKe. JleiicTBHe oa Ha Kpaxmall.
2.11. AMUHBI, AMHUHOKHCJIOTBI, O€JIKH

Kaaccndpurxanus u nzomepust amunos. [louarue 06 amunax. [lepBuyunbie, BTOpUUHbIE
U TpeTuuHble amMuHbl. Kitaccudukaiysi aMrHOB TIO TUITY YTII€BOJIOPOJAHOTO paauKaia u
YHCITy aMUHOTPYTIIN B MOJIeKyJie. ['oMooruyeckue psjibl MpeieabHbIX alupaTHIeCKuX U
apOMaTUYECKUX aMUHOB, U30MEPHUs U HOMEHKJIATYpa.

XuMHYecKHe CBOICTBA aMMHOB. AMUHBI KaK OPraHUYECKUE OCHOBAHUS, UX CPABHEHUE
C aMMHAaKOM U JPYTUMHU HEOPTaHUYECKUMU OCHOBAaHUSIMU. CpaBHEHHE XUMHUYECKUX
CBOMCTB aiaTUUECKUX U apOMAaTHUECKUX aMUHOB. OOpa3oBaHue aMU0B. AHUIIMHOBBIC
Kkpacurenu. [IoHsTre 0 cuHTETHYECKUX BOJIOKHAX. [lomamMuabpl 1 moamaMuaHbie
CUHTETUYECKHE BOJIOKHA.

IIpumeHenne u nosryuenue aMuHoB. [lonyyenue amunoB. Pa6otst H.H.3ununa.
AMHUHOKHCIOTHI. [ToHSTHE 00 aMUHOKHUCIIOTAX, UX KiacCU(PUKAIMS U CTPOCHHE.
Onrtuueckas u3omepus o-aMUHOKUCIOT. HoMeHKkIaTypa aMUHOKHUCIOT. JIBOMCTBEHHOCTh
KUCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U €€ IPUYUHBL. bunomnspHeie noHbl. Peakiun
KoHJieHcauu. [lentunnas cBa3b. CHHTETUYECKUE BOJIOKHA: KAallPOH, SHAHT.
Knaccudukanusa BonokoH. [loayuyeHre aMUHOKHUCIIOT, UX IPUMEHEHUE U OMOJIOTHYecKast
(GyHKUHS.

Bbeaku. benku kak npupoansie noauMepsl. [lepBuunas, BTopuyHas, TpeTUYHasA U
YETBEPTUYHAS CTPYKTYpPhI 0eNKOB. OUOPHILISIpHBIE U TIIOOYIsIpHBIE OeNKU. XUMUYECKUE
CBOMCTBA OCJIKOB: TOPEHUE, ICHATYpallus, THAPOJIN3, KAUECTBEHHBbIC (IIBETHBIC) PEAKIIUU.
buonornueckue QpyHKIMM OEIKOB, X 3HaUeHUE. benku kak komnoHeHT nuiuy. [Ipodiaema
OEJIKOBOTO T'OJIOAHUS U ITyTU €€ PELICHHUSL.

JdemoHcTpanuun

du3nyecKkre CBOMCTBA METUJIIAMHUHA: arperaTHOE COCTOSIHME, LIBET, 3aIlaX, OTHOLICHHE K
BOJI€. | OpeHre MeTuinaMuHa.

B3aumopelnicTBre aHMIIMHA U METHJIAMUHA C BOJOM U KUCJIOTAMH.

OkpainBaHre TKaHEW aHWJIMHOBBIMHU KPACUTEIISIMH.

Oo6napyxeHue GyHKIUOHATBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIIOT.

Henrpanuzauus 1menouyn aMUHOKUCIIOTOM.

HenTpanusauuys KUCi0Tbl aMUHOKHUCIIOTOM.

PacTtBOpeHue u ocaxxjaeHue OCIKOB.

JlabopaTopHbIe ONbITHI

N3roToBieHue mapoCcTepKKHEBBIX U 00bEMHBIX MOJIEIEH N30MEPHBIX AMUHOB.
PactBopenue 06esKOB B BOJIE U UX KOATyJISIIIHS.

Obnapy>xeHue 0enka B KypUHOM SiIe U MOJIOKE.

IIpakTHUyeckue 3aHATHS

OO0pazoBanue coJielt aHuiIrHA. bpoMupoBanue aHUIMHA.

Oo6pazoBanue coselt runuHa. [lonydenne MeHON COJTM TIHITNHA.

Henatyparnus 6enka. [[BeTHbIe peakiuu 6€TKOB.

2.12. A3oTcoaep:kaiime rerepouKInyeckue coequHenus. HykiaenHoBble KHCIOTHI



HyxksienHoBble KHCJI0ThI. HyKII€MHOBBIE KUCIOTHI KaK MPUPOIHBIE MTOJTUMEPHI.
Hyxkneotunapl, ux crpoenue, npumepbl. AT® u AJI®, ux B3anMonpeBpalieHue U posib
storo nporecca B npupoze. [lonstue [IHK u PHK. Crpoenne IHK, ee nepBuuHas u
BTOpUUHas cTpykTypa. Pabotsr ®@.Kpuka u JI.Yorcona. KommieMeHTapHOCTh a30TUCTBIX
ocHoBanuit. Permmkanus JIHK. Ocobennoctu ctpoennst PHK. Tunest PHK u ux
ouosiornyeckue ¢pyakuuu. [lonstue o Tponynom koje (kojgoHe). buocunres 6enka B
XKUBOM KieTke. ['eHHas nHxeHepus u 6uorexnonorus. TpancreHHbie POpMbI pacTeHUN U
KUBOTHBIX.

JleMoHCTpanun

Mopenu MoJieKyJl BaXKHEHIITUX TeTEPOLIUKIIOB.

Kosnekius reTepoluKInYecKuX COeTMHEHUI.

JlericTBue pacTBOpa NUPUANHA HA UHIUKATOP.

B3auMopelicTBre nupuarHa ¢ COJSTHOM KUCIOTOM.

Mogens monekynsl JJHK, nemoHcTpanus npuHInna KOMILIEMEHTAPHOCTH a30TUCTHIX

ocHoBaHMi. OOpa3ibl NPOIYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM PACTEHUHN U )KUBOTHBIX.

JlekapcTBa M nIpenapaThl, U3rOTOBICHHBIE METO/IAMHU T€HHOW HHXKEHEPUU U

ouorexHosioruu. JlabopaTtopHblii onbIT

N3roTtoBieHne 00bEMHBIX U IIAPOCTEPIKHEBBIX MO/IEIECH a30TUCTBIX T€TEPOIIMKIIOB.
2.13. brnojornyeckm aKTUBHBIE COeIHNHEHHUS

®epmenTsl. [loHsiTHE O PepMEHTAX KaK O OMOJIOTMUECKUX KaTaln3aTopax 0eITKoBOM
npupobl. OCOOEHHOCTH CTPOCHUS U CBOMCTB B CPAaBHEHUHU C HEOPTAaHUYECKUMU
katanuzaropamu. Knaccudukanus ¢pepmenToB. OCOOCHHOCTH CTPOEHUS U CBOICTB
(GhepMEHTOB: CENEKTUBHOCTH U 3 (PEKTUBHOCTh. 3aBUCUMOCTh AKTUBHOCTU (DEPMEHTOB OT
temrneparypsl U pH cpenpl. 3HadueHne GepMEeHTOB B OMOJIOTMHN U IPUMEHEHHE B
MIPOMBIIICHHOCTH.

Buramunsl. [lonstue o Butamunax. Mx kinaccuduxanus u o6o3nadenue. Hopma
notpebyieHus: BuTaMuHOB. BogopactBopumbie (Ha mpumepe ButamuHoB C, rpymmnsl B u P)
U )KUPOPACTBOPUMBIE (Ha mpuMepe BUTaMuHOB A, D u E). ABUTaMUHO3BI,
TUNIEPBUTAMUHO3bI U TUTIOBUTAMUHO3BI, UX MTPO(PHIIAKTHKA.

I'opmonbl. [ToHaTHE 0 TOPMOHAX KaK OMOJOTUYECKH aKTUBHBIX BEIIECTBAX,
BBITTOJTHSIOIIMX SHIOKPUHHYIO PETYISLUI0 )KU3HEASSI TETbHOCTH OPTaHU3MOB.
Knaccudukaiys ropMOHOB: CTEPOU/IBI, TPOU3BOAHBIC AMUHOKHUCIIOT, MTOTUIEITHIHBIC U
0eskoBbIe TOPMOHBI. OTJEIBHBIC IPEACTABUTENH: ICTPATNOII, TECTOCTEPOH, UHCYIIHH,
aJipeHaJuH.

JlekapcTBa. [loHATHE O TE€KapcTBaxX Kak XMMUOTEPANIEBTUUECKUX NpenapaTax. KpaTkue
HUCTOPUYECKUE CBEJCHUS O BOSHUKHOBEHUHU U PA3BUTUU XUMUOTepanuu. [ pymmbl
JeKapCTB: CynbhaMuabl (CTPENTOIUT), AHTUOMOTUKHY (TIEHULIWILINH ), aHTUITUPETUKU
(acniupuH), aHAJTBIC€TUKY (aHAIBTUH). MeXaHu3M JIeHCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX
npenapaToB, CTPOCHUE MOJIEKYJI, MPOrHO3WPOBAHUE CBOMCTB Ha OCHOBE aHAIN3a
XUMHUYECKOTO CTPOCHUS. AHTUOMOTHUKY, X KJIaCCU(DHUKAIUSA 110 CTPOSHUIO, TUITY H
CneKTpy nericTBusi. bezonacHsie ciocoOb MPUMEHEHUS, JICKAPCTBEHHBIE (POPMBI.
JdemoHcTpanumn
CpaBnaenue ckopoctu pasnoxenus H202 non aefictBueM hepMeHTa KaTajia3bl U
Heoprannyeckux karanuszaropos: KI, FeCl3, MnO2.

OO0pa3iel BATAMUHHBIX TIPETIApaTOB.



[TonmmBUTaMUHBI.

Nnmoctpanuu dhoTorpaduii >)KMBOTHBIX ¢ pa3IMUHBIMUA (POpMaMU aBUTAMHUHO30B.
[TnakaT ¢ u300pakeHuEeM CTPYKTYPHBIX (POpMYJI ACTpaaKroJia, TECTOCTEPOHA, aipeHaIMHA.
B3aumogeiictBue aapenanuna ¢ pacrsopom FeCl3.

benkoBas npupoaa uHcynrHa (I[BETHAS peakius Ha OCJIKN).

[TnakaTel w1 KogOrpamMMebl ¢ hOpMyJIaMHu aMujia Cyib(haHMIOBOU KUCIIOTHI,
TUTUAPO(OINEBON U JTOKHON AUTUAPOGOIMEBON KUCIIOT, OCH3WINCHUITAUTMHA,
TeTpaIuKInHa, IehOTaKCUMa, aclipuHa.

JlaGopaTopHbIe ONBITHI

VcribITanne pacTBOPUMOCTH aJIpeHAIMHA B BOJIC U COJISTHOU KucioTe. OOHapyKeHHe
acriuprHa B TOTOBOM JIEKAPCTBEHHOU (hopme.

IIpakTHyeckue 3aHATHS

OOnHapyxeHue BUTaMriHa A B NOACOJHEYHOM Maciie. OOHapyxeHue ButamuHa C B
si6;109HOM coke. Onpenenenre BuTaMuHa D B ppIObeM JKUpPE HIIM KyPUHOM JKEJITKE.
JlericTBME aMMIIO3bI CIIFOHBI HA KpaxMail. JIelCTBHE NEerUApOreHa3bl Ha METHIICHOBBIN
cuHui. JlericTBHE KaTama3bl Ha IEPOKCHUJ] BOIOPOA.

AHanu3 JICKapCTBEHHBIX MPenapaToB, MPOXU3BOIHBIX CATUIIMIOBON KMCIOTHI. AHAIN3
JIEKapCTBEHHBIX IPerapaToB, MPOU3BOIHBIX IM-aMUHOGEHOIA.



IIpuMepHBbIe TEMBI JOKJIA0B, COO0IIEHNH, MHAMBUIYAJIbHBIX POEKTOB
buorexnonorus u reHHas UHXEeHepUsa — TexHosiorun X XI Beka.

. HaHOTexHO10THs KaK IPUOPUTETHOE HAMPABJICHUE PAa3BUTHUSI HAYKH U
IIPOU3BO/ICTBA IPOU3BOJCTBA

. B Poccuiickoii @enepannn. CoBpeMEeHHbIE METO/Ibl 00€33apakMBaHUS BOJIBI.
. AJIOTpOIHS METAJUIOB.

. Kuznp u gesrenbHocTh /.M. Menneneena.

. «IleproanueckoMy 3aKOHY OyJlylliee HE TPO3UT Pa3pyLICHUEM. ..

. Cunrtes 114-ro anementa — TpuyM@ pOCCUNUCKUX PUIUKOB-AICPUTUKOB.

. N3oTomnbl Bogopoaa.

. Hcnonb3oBaHre paguoakTUBHBIX H30TOMOB B TEXHUYECKUX IIEJISIX.

. PeHTreHOBCKOE N3Ty4EHNE U €r0 UCTIOJIb30BAHUE B TEXHUKE U MEIALIHE.

. [1ma3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.

. AMopdHbIe BeliecTBa B MPUPOE, TEXHUKE, OBITY.

. OxpanHa okpyKarouen cpeapl OT XUMAYECKOro 3arpsisHeHus. KonuecTBeHHbIE

XapaKTePUCTHUKH 3arps3HEeHUs OKpYKarolei cpebl. [IpuMeHeHre TBep1oro u
razoo0pazHoro okcuzaa yriepoja (IV).

. 3ammTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arpS3HEHHUS.

. ['pyboaucnepcHbie CUCTEMBI, UX KIIACCU(UKAIUS U UCTIOJIb30BAaHUE B
npodeccruoHanbHOM nesTenbHocTH. KocMeTnyeckue relu.

. [IpuMeHeHne CyCIeH3Ui U YMYJIbCUN B CTPOUTEIBCTBE.

. MuHepaibl ¥ TOpHBIE TOPOIbI KAK OCHOBA JIUTOC(EPHI.

. PactBopsI BOKpyT Hac. THUIIbI pacTBOPOB.

. Bopa kak peareHT u cpeia Ajisi XMMHYECKOro IpoIecca.

. Kuznp u nedarensHocth C.AppeHuyca.

. Bxitan 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHUE TEOPHUH IJNEKTPOIUTHIECKOU
JUCCOLIMALNU. Y CTPAHEHUE )KECTKOCTH BObI HA IIPOMBILIJICHHBIX MTPEANPUITUSX.

. CepHas KHCIIOTa — «XJI€0 XUMUYECKON TTPOMBITINIEHHOCTHY.

. Hcrnonb3oBaHne MUHEPATBHBIX KUCIOT HA MPEANPUITUIX PA3TUIHOTO MPODUIIS.
. OKcuIbl U CONU KaK CTPOUTEIbHBIE MATEPUAIBL.

. Hctopus rurnca.

. IToBapeHHas COb Kak XUMUYECKOE ChIPBE.

. MHuoronukuii KapOOHAT KaJNbIHS: B IPUPOJIE, B IPOMBIIIJIEHHOCTH, B OBITY.

. Peakuiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

*DJIEKTPOJIU3 PACTBOPOB AJIEKTPOJIUTOB.

. DJIEKTPOJIU3 PACIIIIABOB AJIEKTPOJIUTOB.

. [IpakTH4eckoe MpUMEHEHHUE AIEKTPOIN3a: pahUHUPOBAHNE, TAILBAHOIIJIACTHKA,
rajbBaHOCTETHS.

. Kusznb u gesrenbHoCTh 1. JI3BH.

. Pose MeTannoB B UCTOpUM YeI0BEUECKOU MUBHIM3AMU. VIcTOpHs 0TeYeCTBEHHOM

yepHoi MeTauryprud. COBpeMEHHOE METAIUTYPru4ecKoe IPOU3BOICTRO.

Hcropus oTeyecTBEHHOM [IBETHOW METAILTYprun. Posib MeTauIoB 1 CILUIaBOB B HAY4YHO-
TEXHUYECKOM IIPOrpecce.

Koppo3ust meTaiioB u crnocoObl 3alIUTH OT KOPPO3HUH.

. WueptHble unu 01aropoaHbIe rasbl.



. Posxnarormye coim — rajoreHsl.

. HcTopus mBeaCcKou CIMYKH.

. Hctopuisi BOSHUKHOBEHHUS U Pa3BUTHSI OPTaHUYECKON XHUMUU.

. Kuznsb u nesarensHocth A.M.byTieposa.

. ButanusMm u ero kpax.

. PoJib 0OT€UECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUHU MUPOBOM OPraHUYECKON
XHUMHH.

CoBpeMeHHbIE IPEICTABICHUS O TEOPUH XUMUYECKOTO CTPOEHUS.

. DKOJIOTUYECKHE aCIIEKThI UCTIONB30BAHUS YTIIEBOJOPOIHOTO CHIPbSI.

. DKOHOMHUYECKHE aCHEKThl MEKIYHAPOAHOTO COTPYAHUYECTBA MO UCTIOJIb30BAHUIO

YIJIEBOJOPOAHOTO CHIPHSI.
HcTopust OTKpBITHS U pa3pabOTKH ra30BbIX U HEPTIHBIX MECTOPOXkIeHUH B Poccuiickoi
®denepanuu. XuMus yrieBoJ0OPOIHOTO ChIpb U MOsl Oyayiasi mpodeccus.

° YI‘J'IGBOI[OPOIIHOG TOIININBO, €T'O BUABI 1 HA3HAYCHHC.

° CuHTEeTHYECKHE Kay4yKH: UCTOPHA, MHOI‘006pa31/Ie H IICPCIICKTUBEI.

° Pe3nHoTexHUYecKoe IMPOU3BOACTBO M €T0 POJIb B HAYYHO-TCXHHYCCKOM IIPOIPCCCC.
° CB&pO‘-IHOC IMPOU3BOACTBO M POJIb XUMHH YIJTICBOAOPOAOB B HCM.

° He(bTI) " €C TPAHCIIOPTHPOBKA KaK OCHOBA B3aUMOBBLITOAHOI'O MCKAYHAPOIAHOI'O

COTPYIHUYECTBA



6. TemaTnueckoe NJIaHUPOBaAHUE

[Ipu peanuzanmu copepkanus 0011e00pa3zoBaTENbHON YUeOHON AUCITUTUIMHBI

OV .09 Xumus B npenenax ocsoeHus OIIOIT CITO Ha 6a3e 0CHOBHOTO 00IIIETO
oOpa3oBaHus ¢ noydeHueM cpennero oomero oopazosanus (IIIKPC, ITIICC3)
MaKcUMalbHas yuyeOHasi Harpy3ka 00y4daromuxcs COCTaBJIseT:

 mo cneruasbHOCTH 35.02.07 MexaHu3aus CEILCKOTO XO3SIUCTB  /
YKpPYIMHEHHasi Tpymma mpodeccuii, CrenuaabHOCTe W HalpaBiICHUN MOATOTOBKH
(YT'C) 35.00.00 Cennckoe ,JiecHOE M PEIOHOE XO3SHCTB.
— 117 gacoB, 3 HUX ayauTopHas (00s3aTenpHas) HArpy3Ka 00y4Jaromuxcs,
BKJTFOYAst JTAOOPATOPHBIE OTBITHI M MPAKTHUECKUE 3aHATHS, — /8 9acoB;
caMoCTosITelIbHAas paboTa oOyyarommxcs — 39 yacos.

Bun yuebHoit paboThl KommuectBo yacos
Aynuropusle 3ansaTus Conepkanue o0yueHus Cnenuansaoctu CITO
Bsenenue 1

1 .001mas 1 HeOpraHm4ecKass XuMusi 45

1.1. OcHOBHBIE TTOHSITUSA U 3aKOHBI 5

1.2. [lepuoauueckuii 3akoH u [lepuoandeckas cucrema 6

XUMHAYECKUX DIIEMEHTOB
J.M.MenzeneeBa u CTpOCHUE aToMa

1.3. CtpoeHue BelecTBa 8
1.4. Boxa. PacTBopbl. DneKTpoIuTHYECKAS )
JCCOIMALIUS
1.5. Knaccuduxanus HeOpraHuueCcKnuX COeAMHEHUN U X 8
CBOMCTBA
1.6. XuMHUYECKUE PeaKInn 6
1.7. MeTaiibl 1 HEeMeTalJIbl 7
2. Opranuyeckasi XuMusi 32
2.1. OcHOBHBIE MTOHATHUS OPTaHUYECKON XUMHUH U TEOPUS 5)
CTPOEHUsI OPraHNYECKUX COCAMHEHUIN
2.2. YrneBoJopo/ibl U UX NPUPOJHBIE UCTOYHUKHU 9
2.3. Kucnopoacoaepskaiiyue OpraHmuecKue coeIMHeHMs 9
2.4. Azotcoaep:kalue OpraHnyecKue COeAMHEHUS. 9
ITonumepsl
Aynuropusle 3aHsaTHs. CoaepkaHue 00ydeHus 78
BHeayautopHas camocTosiTe/ibHas padoTa
IToaroroBka JI0KJIa10B, COOOIIEHNH, ICCe, 39
UH/IUBUIYaJIbHOTO

MPOEKTA C UCTIOJIb30BaHUEM MH(OPMAITHOHHBIX
TEXHOJIOTUM U JP.

IIpome:kyTouyHas arrecranus B popme n1uppepeHHPOBAHHOIO 324€Ta
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2.2. TemaTu4yeckMii IJIAH M COiep:KkaHuEe 001Ie00pa3oBaTeIbHOM yueOHoi qucuuiinabl OY 1.09. Xummust

HaumenoBa Conep:kanue y4ye0OHOro MaTepuaJia, JadopaTopHble padoThl M MPAKTUYECKUE 3aAHATHS, Bcero | Ypose
HHE CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst Hb
pa3aeioB U OCBOCH
TeM us
1 2 3 4
1 Cemectp
BBenenue Coaep:xanue yueOHOT0 MaTepHaJia 1 1
1 | Hayunble MeTonbI MO3HAHUS BelIeCTB. Pojib 3KCiepuMeHTa U TEOPUU B XUMUHU.
Paznea 1.
Oo6mas u 56
HeOpraHuye
cKasi XUMHUA
Tema 1.1. Copepxanue yueOHOIro MaTepuasa 3 2
OcHoBHble |1 | BemectBa. Atom. Monekymna. Xumuueckuii snemeHT. M3otombl. Anmorponusi. OTHOCHUTENbHAs MOJICKYJspHAs
MOHATHS U Macca. KonuuecTBo BeliecTsa.
3AKOHBI 2 | OcHOBHBIE 3aKOHBI XUMHH : 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH COXPAHEHHUS MAcChl M DHEPTHUH ,3aKOH ABOTaJIpO.
Pemrenue pacueTHBIX 3a71a4 Ha HaX0XKJICHUE MOJIEKYJIIPHONW MacChl BEIIECTB, MAaCCOBOM JTOJIM BEIIECTBA
JdemoncTpanumn: Mojienu aTOMOB XUMUYECKHUX 31€MEHTOB. MOJIeIM MPOCTHIX U CIOXKHBIX BEIIECTB.
CamocrosiTesibHas padoTa 00y4arOIMMXCs 4
buotexHuka v reHHas UH)KEHEpHs — TEXHOJIOruu 21 Beka.
[ToaroroBuTh coobuieHue : HaHOTEXHONOTHS KaK MPUOPUTETHOE HANPABICHUE PA3BUTHs HAYKU M MPOHU3BOJICTBA B
Poccuiickoit @enepanuu.
Tema 1.2. | Conep:xaHue y4eOHOIro MaTepuaja 4 2
1 | Tlepuoanueckuii 3axon JI. 1. Menneneena. [lepuonndeckas cucreMa- rpadudeckoe H300pakeHNe MeprHOIUIeCKOro
Ilepuoanuec 3aKOHA
KH# 3aK0H M | 2 | CtpoeHue aromMoB. [ToHsiTHE 00 OpOUTAIISX.
nepuoanyec 3HavYeHHE NMEPUOJUYECKOrO 3aKOHA U MEPUOJAUYECKON CUCTEMbI JIJISl PA3BUTHUS HAYKU W MOHUMAHUS XHUMHYECKOU
Kast HayKHu Mupa. Pemienue 3a1a4 Ha U30BITOK U HEIOCTATOK
cucrema JI. | Jlemoncrpamuu: [{uHaMudecKue TaOIMIBI IS MOAETUpOBaHuUs [1epuoquuecKoil CHCTEMBI.




. CamocrtosiTe1bHas padoTa 00y4yarommxcst
MenneneeBa | I[lpesenrauus «Ilepuoanueckomy 3akoHy Oyayliee He TPO3UT pPa3pyLICHUEM. .. »
Coo0mienne Ha Temy: «Ku3nb u nesrenpHoCcTh J. 1. MenneneeBay»
Tema 1.3. Coaep:xanue yueOHOTo MaTepHaJia
Crpoenne 1 | Tuner xumMuveckoit cs3u. Monnas xummuuaeckas cBsi3b. Kiaccudukanus HOHOB: 10 coCcTaBy, 3HaKY 3apsaa. Monnsie
BeIICCTBA KPUCTAJUIMYECKUE PEIICTKU. DIEKTPOOTPULIATEIbHOCTh. MeTalllinuecKas CBs3b.
2 | ArperatHble COCTOSTHUSI BEILECTB M BOJOPOJHAas CBs3b. llepexod M3 OJHOrO arperaTHOro COCTOSIHUS B JPYToe.
YucTele BelmecTsa U CMECH.
3 | Aucnepcusie cuctemsl. [loHATHE 0 KOJUIOMAHBIX pacTBOpax
IIpakTH4yeckoe 3aHsATHE
1 \ [IpuroTtoBnenue cycnen3uu kapboHara Kanplius B Boge. (O3HaKOMJICHHE CO CBOWCTBAMU AMCIIEPCHBIX CHCTEM
JemoHcTpanumn: MoJienb KpUCTAUIMYECKON PEMIETKU XJIOPHIa HATPUs
CamocrosiTesibHas padoTa 00yYarOIuXcst
Pemrenne 3aa4 u yrnpaxHeHUH 10 TEME.
Hoxknan Ha TeMy: « [IpuMeHEHUE SMYIBCUN U CYCIICH3HI
Tema 1.4. Copepxanue yueOHOro MaTepuasa
Bona. 1 | Bona xak pactBopuTenb. PacTBOpUMOCTD BEIIECTB.
PacTBopbL. 5\ 1 coan JI0JIs1 PaCTBOPEHHOI'O BEILIECTBA.
?I‘::::I? ;);m 3| DneKTpOIUTHI U HEANEKTPOIUTHI ;3IEKTPOSIMTHYECKast Tuccoranyst. KHemoThl, OCHOBaHUS M COJIM  KakK AJIEKTPOIUTHI
AHCCOMHANN IIpakTnyeckue 3aHATHA
o, 1 | TlpuroroBneHue pacTBOPOB 3aJaHHOM KOHIIEHTpAlMU. 3aBUCHMOCTh PACTBOPUMOCTHU OT Pa3IMUYHbIX (JaKTOPOB
2 | Peakiu nOHHOTO OOMEHa
JleMoHcTpanuu: o0pasibl KPHCTAUIOTUAPATOB.
CamocrosiTesibHast padoTa 00y4arOMMXCs
3anoMHUTh TaOIUIy «JIEKTPOIU3 PACTBOPOB AIEKTPOIUTOBY
[ToaroToBUTH COOOIIEHUE HA BBIOOD: « DIEKTPOJIN3 PACIIIIABOB AJIEKTPOIUTOBY
:« IlpuMeHenue snekTpoau3a: papuHIUPOBAHUE, FAIbBAHOIUIACTHUKA, TAIbBAHOCTETUS».
Tema 1.5. | Conepkanue y4eOHOro MaTepuaJia:

Kaacenpux

1 Kucnors! 1 ux csorcrtBa. OCHOBaHUA M UX CBOMCTBA




anus 2 | Conu u ux cBoicTBa. ['uaponu3 conei.
HeopraHuye CaoiicTBa okcHI0B. AM(POTEPHOCTE.
CKHX
cOoeIMHeHU
" uX IIpakTH4eckoe 3aHATHE
CROICTBA 1 |HWcnopiTaHue pacTBOPOB KUCIOT UHAUKATOPOM. B3anMopeiicTBre pacTBOPOB KUCIIOT ¢ MeTalllaMuy. « McnbiTanue
pacTBOpOB 1LIEN0Ye HMHAMKATOpaMu. PaznojkeHue HepacTBOPUMBIX OCHOBAaHUI
JMemounctpanuu: ['openne pocdopa. [lonyyenue u cBoiicTBa aMmPpOTEPHOr0 THIAPOKCHIA.
CamocrosiTesibHas padoTa o0yuarwmmuxcst NeS:
CocraButs cxemy «IloBapeHHast COIb KaK XMMHUYECKOE ChIPHEY.
[TonroroButk cooduieHne: «OKCUIBI U COJU KAK CTPOUTENIBHOE ChIPhE
[TonroroBuTh npe3entanuio: «CepHas KHCI0Ta — «XJIe0 XUMUYECKOU MTPOMBIIIJICHHOCTH
Tema 1.6. | Conep:xaHue y4eOHOro MaTepuasa
Xumnuecku | 1| Knaccudukanus xumMmuueckux peakuuid. Peakunu coeiMHEHUs, pa3ioKeHus, 3aMelienusi, oomeHa. Katanutuiyeckue
e peakiuu. OOpaTuMble 1 HeoOpaTUMBbIE peakui. ['OMOreHHbIE U TeTepOreHHbIE peakii. DK30TepMUYECKUE U
peakuun SHAOTEpMHUYECKHE peakiuu. TermnoBoil ahdexT xumuueckux peakiuil. TenaoBoi 3PpheKkT XMMHUUECKHUX peaKIIui.
Tepmoxumuueckue ypaBHeHus. JI. O.1 Peakuuu, uaymme ¢ o6pa3oBaHUeM 0CaJIKa, I'a3a WK BOJBI.
2 | OKUCITUTENFHO-BOCCTAHOBUTENFHBIE peakiiui. MeTo 1 a5ieKTpoHHOro 6ananca. CKOPOCTh XUMHUECKUX PEAKIINH.
Oo6parumocTs XUMU4ecKux peakiuii. JI.O.2 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KaTaau3aTopa.
JemoncTpauuu: HeoOpaTiMble peakiiny, UIyIiye ¢ 00pa30BaHUEM OCaJIKa, ra3a WM BOJBIL.
Tema 1. 7. Copepxanue yueOHOIro MaTepuasa
Mertamnbi u | 1 | OCOOEHHOCTH CTPOECHUS ATOMOB METAJIJIOB. XUMUYECKHE CBOMCTBA. DIeKTpoXuMHueckuil psia. CriocoOsl MosrydeHus
HEeMeTaJLJIbl MeTaioB. [lonsatue o metamnypruu. Criiassl.
2| OcobeHHOCTH CTPOEHHS aTOMOB- HEMETAJIOB. 3aBUCUMOCTh CBOMCTB raJIOT€HOB OT
TMI0JIOKEHUS B IEPUOAMYECKOM cucTeME.
IIpakTH4Yeckoe 3aHATHE

1

Pemrenne OKCIICPUMCHTAJIBHBIX 3a/1a4

Hemoncrpaumnu: Komieknun HemeTamwioB. ['opeHre MeTaioB

CamocrosiTesibHAasi padoTa 00y4ar0IMXCs
[MonroroBka coobmienuii: «Cunte3 114-ro anemenTa — TpuyMdp pocCUiCKUX (PU3UKOB-SIEPIIUKOBY.

[ToaroroBuTh pe3eHTanuio: «JlantaHouab! U akTHHOUIBI. Haxoxaenue B mpupoje, npumeHenne». OcoO0eHHOCTH
CTPOEHUSI AaTOMOB- HEMETAJIOB. 3aBUCUMOCTh CBOMCTB raJIOr€HOB OT




ITOJIOKCHHUA B HepHOI[quCKOﬁ CHUCTCMC.

2 cemecTp
Pasznea 2. 60
Opranunyec
Kasi XUMHUSA
Tema 2. 1. Conep:kanue y4eOHOT0 MaTepuaJia 4
OcHoBHBIE 1| Ilpenmer opranuueckod xumuu. llpupoaHble, HCKYCCTBEHHBIE WM CHHTETUYECKHE OpPraHMYECKHUE BEILECTBA.
NOHATHS CpaBHEHME OPraHMYECKUX BEIIECTB C HEOPTaHUUECKUMU.
opraHu4eck | 2 | Teopus cTpoeHHs OpraHndeckux BemecTB A. M. bytieposa
0il XUMHH H Knaccudukanust opranmdeckux BemecTB. Kiaccudukanus peakiuidi B OpraHUYECKOH XUMHHU: PEAKIUU
Teopus IIPUCOCIMHEHHMS,  OTIIEIUICHUS, 3aMEILEHUs, N30MEpPU3ALIUH.
CTPOCHHUS JI.O. 3 U3roroBieHue Mojieaeii MoJIEKYJl OpraHUYECKUX BELIECTB
OpPraHH4YecK
HX JemoHcTpanumn: KaueCTBEHHOE ONpeIelIeHUE YIIIEpoAa, BOJOPOJA U XJIOpa B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUM.
coequnennii | CaMocTogTeIbHAsE padoTa 00y4YarOMXCs 4
CocraBuTs rioccapuii o reMe: «Teoprst XUMHUUECKOTO CTPOSHUS».
Pemenue 3a1a4 ¥ ynpaxHEHUH 110 TEME.
Tema 2. 2. Copepxanue yuyeOHOIro MaTepuasa 12
Yraesonopo | 1 | Ankansl. [lomydeHue, cBOCTBa, MPUMEHEHHE.
AR H HX 2 | Ankensl. [Tomydenue, CBOHCTBA, MPUMEHEHHE.
TPHPOHBIE g JlveHs! 1 Ka .
HCTOYHUKH YK -
4 | Ankunsl. [TonydyeHnue, cBOMCTBA, IPUMEHEHUE.
5 | Apensl. benzo:n. [Tony4yenue, cBOiCTBa, IpUMEHEHHUE.
6| IIpupoaHble HCTOYHUKH yTiieBo10po10oB. HedTs. ['a3. KamenHslit yrons.
Jemonctpanun: Komiekius 06pa3ioB HeQTH ¥ HEPTETPOTYKTOB.
CamocrtosiTeibHast padoTa 00yuyaommxcst 4
CocraBieHue cooOIIEeHHH Ha BBIOOP: «IKOIOTUYECKHE ACTIEKTHI HCIIOJIb30BaHMS YTIIEBOAOPOJIHOTO ChIPhS»
« McTopust oTKpbITHS U pa3paboTKa ra30BbIX U HEPTIHBIX MeCTOpOkIeHUH B Poccuiickoit deneparyim»
«CHHTETHYECKHE KaydyKU: UCTOPUsl, MHOT0OOpasue, MepcreKTUBbD)
Tema 2.3. | Cogep:kaHue y4eOHOro MaTepuaJa 13
Kucaoponoc | 1 | Cruptel. [IpenenbHbie 0THOATOMHBIE CITUPTHI. AJIKOTOJIM3M M €T0 TIOCIIECTBHUS JIJIsl OpraHU3Ma YeoBeKa.

o/lep:Kalme

I JIMIUCPHUH U OTUJICHIJTIMKOJIb KaK MPEACTABUTCIIN MHOTOATOMHBIX CIIMPTOB.




opranuveck | 2 | ®enon. CBoiicTBa, NpUMEHEHHE.
ue 3 Anbsneruasl. [lonyuenue, cBoiictBa, [Ilpumenenue. Ketonsl

COCAMHEHMS | 4 | KanGoHOBBIE KUCTIOTHI.
5 | Cnoxxnble 3(GUPBI U KUPBL. MBLIO.
6 | YrueBoapl. 3HaYCHHE YTIECBOIOB B )KMBOU MIPUPOJIC U JKU3HH YEIOBEKA
7 | lonucaxapuabl- Kpaxmall, IEJUTI0JI03a.
IIpakTuyeckue 3aHATHS 3
1 | CpoiicTBa YKCYCHOM KHCIIOTbI
2 | YrueBonsl
JemoncTpanun: KauecTBeHHbIE peaKkIIMi HA MHOTOATOMHBIE CITUPTHI.
CamocrosiTesibHas padoTa 00yYarOIIuXCst 4

CocraBiieHHe MUHU-JICKIIMH C TIPE3CHTAIIMEH /ISl BBICTYIUICHUS B TpyIine 1Mo TeMe: « CIUPTHI - M0JIb3a U BPeI».
CocraBnenue coobuieHuit: « Posb yriaeBo/10B B )KM3HEAEATEILHOCTH YEJIOBEKa
Tema 2.4. | Coaepskanue y4eOHOro MaTepuajia 9
Asorcomepk | 1 | Tlonstue o6 aMuHAX. AHMIUH.
alue 2 Pemenne pacyeTHbIX 33124
OpraHuyeck
e 3 | AMUHOKUCIIOTBL. benku u monmcaxapusl Kak OHOTIOIHMMEpPHI.

P — 4 | Inactmaccel. Bonokna. Ux knaccuduxaruys
5 | Pemenue 3amau

ITo .]II/III\’[epr. 6 | Opranuueckas XUMUS: YEJIOBEK U MPUPOA.
[IpakTnyeckue 3aHATHS 3
1 | Pemenue SKCrieprMEHTAIBHBIX 3a/1a4 HAa UACHTU(DUKAIINIO OPTAaHUYECKUX  BEIIECTB
2 | llBeTHBIE peakiui Ha OEIKU
3 | Pacno3HaBanue miacTMacc U BOJIOKOH
CamocTtosiTeibHasA padoTa 00y4yaommxcst 4
coctarieHue pedeparuBHoro coodmenus «llommmepsl BOKpyT Hac»
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEFHOI
AEATEJBHOCTHU OBYYAIOHINXCAH

Conep:xkanue 00y4yeHust

XapakTepucTHKAa OCHOBHbIX BU/I0B
AeATeJILHOCTH o0y4yarommxcs (Ha
YPOBHE Y4eOHBIX JeiiCTBHH)

Bakneiinue XuMu4eCKue NOHATUA

YMeHue 1aBaTh ONPEACICHUE U
ONEPUPOBATH CIEAYIOIIUMU
XAMHUYECKUMH MOHSATHUSIMU: BEIIECTBO,
XMMHUUYECKHUI DJIEMEHT, aTOM,
MOJIEKYJIA, OTHOCUTEJIbHBIE ATOMHAS U
MOJIEKYJISIpHAs MACChI, HOH,
aJUIOTPONHUS, U30TOIbI, XUMUYECKAs
CBSI3b, JJIEKTPOOTPULIATEIILHOCTb,
BAJICHTHOCTb, CTEIIEHb OKUCIIEHUS],
MOJIb, MOJISIpPHAsI Macca, MOJISIPHBII
00BeM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOIO CTPOCHUS,
PacTBOPBI, JIEKTPOJIUT U
HEBJIEKTPOJIUT,MIEKTPOIATHIECKAS
JIVCCOLUNALNS, OKUCIIUTEID U
BOCCTAHOBUTENb, OKUCIIEHNE U
BOCCTaHOBJIEHHE, TEIJIOBOU 3(ppeKT
PEaAKINH, CKOPOCTh XUMUYECKON
peaKIuu, KaTajin3, XUMUYECKOE
PaBHOBECHE, YTJIEPOIHBINA CKEJIET,
byHKIMOHATBHAS TPYTIa, U30MEPHSI,
TOMOJIOTHSI

OcHoBHbIE 3aKOHbI XHMHH

DopMyIUPOBAHUE 3AKOHOB
COXPAaHEHHSI MACChI BELIECTB U
MOCTOSIHCTBA COCTaBa BEILECTB.
YcTaHOBKaA MPUYUHHO-CJIEICTBEHHOU
CBSI3U MEXK]y COAEPHKAHUEM ITUX
3aKOHOB M HAIIMCAHUEM XUMHUYECKUX
dbopmyI U ypaBHEHUH. Y CTaHOBKA
ABOJIFOLIMOHHOM CYIIHOCTH
MEHJEIEECBCKOW U COBPEMEHHOU
(bOpMYIMPOBOK MEPUOANIECKOTO
3akoHa J|.M1.Menneneea. O0bsiCHEHHE
(U3UYECKOTO CMBICTIA CUMBOJIMKHA
MEePUOINYECKON TAOIUIIBI XUMHUYECKHIX
sanemenToB /.. MenneneeBa (HOMEpOB
AJIEMEHTa, epUuo/ia, TPYIIbI) U
YCTaHOBKA MTPUYMHHO-CJIEICTBEHHON
CBSI3U ME¥K]ly CTPOCHUEM aTOMa U




3aKOHOMEPHOCTSAMU U3MEHEHUS
CBOMCTB 2JICMEHTOB U 00pa30BaHHBIX
VMMM BEIIIECTB B NIEPUOJIaX U rpymIax.
XapakTepUCTUKA 3JIEMEHTOB MaJIbIX U
OOJIBIIIMX TIEPUOJIOB IO UX MOJIOKEHUIO
B [leproanueckou cucreme
J..Menneneena

OcHoBHBIE TCOPUHN XUMHUN

Y cTaHoBKa 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX BEIIECTB OT CTPOCHUS
aTOMOB 00pa3yIOIIUX UX XUMHUYECKUX
DJIIEMEHTOB. XapaKTEPUCTUKA
Ba)KHEHUIIINX THUIIOB XMMHYECKUX
CBSI3€H M OTHOCUTEIILHOCTH ATOU
tunoaorun. O0bICHEHHE 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa 1
CTPOCHUSA KPUCTAIUITMYECKUX PELICTOK.
DopMyJIMPOBKA OCHOBHBIX MOJIOKEHHUMN
TEOPUH DIICKTPOIUTHYECKOU
JIACCOLMALINY U XapaKTEPUCTHKA B
CBETE ATOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCTUHECHUM.
DopMyIMPOBKA OCHOBHBIX MOJIOKECHHUI
TEOPUHN XUMUYECKOTO CTPOCHUS
OPraHUYECKUX COCAUHECHUN U
XapaKTEPUCTHKA B CBETE ITOM TCOPUU
CBOMCTB OCHOBHBIX KJIACCOB
OPTaHUYECKUX COCIUHCHUI

BaskHelinne BemecTsa u
MaTepHAaJIbI

XapaKkTepucTUKa COCTaBa, CTPOEHU,
CBOMCTB, IIOJIyYE€HHSI U [IPUMEHEHHSI
BakHenux MetayioB (IAu Il A
rpyni, allOMUHUS, JKelle3a, a B
€CTECTBEHHO-HAYYHOM Mpoduie u
HEKOTOPbIX d-3JIEMEHTOB) U UX
COEMHEHUN. XapaKTepUCTUKA
COCTaBa, CTPOCHUS, CBOMCTB,
MOJIYYeHUS] M IPUMEHEHMS BaXKHEHIIINX
HemetamioB (VIIT A, VIIA, VIA
rpymim, a Takxke azora u pocdopa,
yIaepoJa U KpEMHUS, BOAOPOIA) U UX
COEOMHEHUN. XapaKTepUCTHKA
cocTaBa, CTPOCHMSI, CBOMCTB,
MOJTYYEHHUS] U TPUMEHEHHUS BaXKHEUIIINX
KJIACCOB YTJIEBOAOPO/IOB (QIKAHOB,
LUKJIOAJIKAHOB, AJTIKEHOB, AJIKUHOB,
apeHOB) M UX HanboJIee 3HAUYMMBIX B




HapOJHOXO3SIICTBEHHOM ILJIaHE
MpeJCTaBUTENCH. AHaTOTHYHAS
XapaKTePUCTUKA BAXKHEHIIINX
MIPEJCTAaBUTEIICH IPYTUX KJIACCOB
OpraHUYeCKUX COCIMHEHUM: METaHOJIa
W ATaHOJIa, CIIOKHBIX Y(PUPOB, JKUPOB,
MBI, aTbACTUI0B ((POpMaTLIACTUIOB U
aleTanbAerua), KETOHOB (alleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOM
KHUCIIOTBI, JUISI €CTECTBEHHO-HAYIHOTO
pouIIst MpeACTaBUTENCH IPYTUX
KJIACCOB KHCJIOT), MOHOCAXapHuJI0B
(TTI0KO3BI), AUCaXapuIoB (caxaposbl),
MoJIucaxapuaoB (Kpaxmaia u
[EJUTI0JIO3b] ), AHWJIMHA, aMUHOKHUCIIOT,
O€JIKOB, UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, KAyUYyKOB,
J1acTMAacC

XHUMHYECKHUHA A3hIK M CHMBOJIHKA

XUMHUYECKHM SA3bIK U CHMBOJIMKA
Hcnonb3oBanue B yueOHOU U
npo¢deCCUOHATIBHON JIEATEIIbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHue n3y4eHHbIX BEIIECTB 10
TPUBHATBHOUN WIIM MEXTYHAPOTHOMN
HOMEHKJIAType U OTPAXKEHUE COCTaBA
ATUX COCIUHEHUN C TOMOIIBIO
XUMUYeCKuX Gpopmyir. OTpaxeHue
XUMHYECKUX MPOLIECCOB C NOMOIIBIO
YPAaBHEHUM XMMUUYECKHUX PEAKLIUI

XuMHYeCKHE peaKIu

OOBsICHEHHUE CYIIIHOCTU XUMHUECKUX
npoueccoB. Knaccuduxanus
XUMHYECKUX PEAKIMH M0 Pa3IMYHbIM
MIPU3HAKAM: YUCITYy U COCTaBYy
MPOAYKTOB U PEAr€HTOB, TEMJIOBOMY
s dekry, HanpaBieHuo, ase,
HAJIMYMIO KaTAJIN3aTOpa, U3MEHEHUIO
CTCIICHEH OKHCJICHUS DJICMEHTOB,
o0pa3yroux BeecTBa. Y CTAHOBKA
MIPU3HAKOB OOIIETO W Pa3INYHOTO B
TUITOJIOTUH PEAKIIAMN JJIsT
HEOPraHUYE€CKOW U OPraHUYEeCKOU
xumun. Kinaccudukarus BenecTs u
MIPOLIECCOB C TOUKHU 3PECHUS
OKHCJICHUSI-BOCCTAHOBJICHUS.
CocTaBiieHHE YpaBHEHUN PEAKIIMI C




MTOMOIIIBIO METO/Ia JIEKTPOHHOTO
oamanca. O0BbICHEHHE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOUN peaKIuu 1
TTOJIOKCHHUST XHMHUYECKOTO PaBHOBECHS
OT pa3IUYHBIX ()aKTOPOB

XuMHYECKUIN IKCIIEPUMEHT

BrInlosiHEHNE XMMHYECKOTO
AKCIIEPUMEHTA B TTOJTHOM
COOTBETCTBHH C NMPaBUIIAMU
oe3omacHoctH. HaOmronenue,
buKcarus 1 ONMMCaHue PE3yIbTaTOB
MIPOBEICHHOTO SKCTICPUMEHTA

Xumuyeckas uHpopmauus

[TpoBeneHne caMoCTOATEIBLHOTO
NoMCKa XUMUYECKOU MH(pOpMaInu C
UCIIOJIb30BaHUEM PA3IUYHbIX
MCTOYHUKOB (Hay4HO-TIOIYJIIPHBIX
U3JIaHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTepHeTa). Mcnosib3oBaHue
KOMIBIOTEPHBIX TEXHOJIOTHH IS
00pabOTKH U Mepegayl XUMUYECKON
uHGOpPMAIIUH U €€ TIPEICTABICHUS B
pa3nuYHbIX opMax

PacuyeTbl N0 XUMHYECKHM
(¢opmyiiam 1 ypaBHEeHUSAM

YcranoBKa 3aBUCUMOCTH MEXKTY
Ka4eCTBECHHOMN M KOJIMUYSCTBECHHOM
CTOPOHAMH XUMHUYECKHX 0OBEKTOB H
MpOILECCOB. Penenne pacyeTHhIX 3a1a4
10 XUMUYECKUM (HOpMYyJIaM H
ypaBHEHUSIM

IIpopuiabHoe U npodecCHOHATBHO
3HAYUMOe COAepKaHHue

OOBsICHECHHE XUMHUYCCKUX SIBIICHUH,
MPOUCXOJIAIINUX B MPUPOJIE, OBITY U Ha
npou3BoacTBe. OnpeneneHue
BO3MO>KHOCTEN IPOTEKAHUS
XUMUYECKUX MPEeBpaIllCeHUH B
pa3uuHbIX ycioBusax. CobOroaeHue
MIPaBUJI SKOJIOTUYECKU IPaMOTHOTO
MOBEAECHHUS B OKPYKAKOILEH Cpeae.
OrnieHKa BIUSIHUS XUMUYECKOTO
3arpsA3HEHUs OKPYXKaIOIIEH cpebl Ha
OpraHW3M YEJIOBEKA U JIPYTUE KUBBIC
opranu3mbl. CoOJII0ICHHE TPABUIT
6e30macHOro O0paIIeHus ¢ TOPIOYNMHU
Y TOKCUYHBIMH BEIIECTBAMH,
J1a00paTOPHBIM 000PYI0BAaHUEM.
IToaroroBka pacTBOPOB 3aJaHHOMN
KOHILIEHTpaIu B ObITY U Ha
npousBojcTBe. Kputnueckas oneHka




JIOCTOBEPHOCTH XUMHUYECKOU
uH(pOopMaIuu, NOoCTynarolen us3
pPa3HbIX HICTOYHUKOB




8. OIIMCAHUE YYEBHO-METOANYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHHUSA OBPA30OBATEJIBHOI'O TIPOLECCA
IMPOI'PAMMBI YUYEBHOM JTUCITUTIINHBI
OV 1.09. Xumus
OcBoenue nporpammsel yueOHoi auctumuinabl OY J1.09. Xumus npeanosiaraer

Hajn4ue B MpodecCHOHANbHONU 00pa30BaTeIbHON OpraHu3alluy, Peau3yolei
o0pa3oBaTeIbHYyI0 IPOrpaMMy CPEAHETO o01Iero 00pa3oBaHusl B Mpeeaax OCBOCHUS
OIIOII CIIO nHa 6a3e 0cHOBHOTO 00111eT0 00pa3oBaHMs, KAOMHETAa XUMHH C
naboparopuei U 1a00paHTCKON KOMHATOM, B KOTOPOM UMEETCS BO3MOKHOCTh
oOecnieunTh CBOOOAHBIN 1OCTYM B IHTEpHET BO BpeMsi yueOHOTO 3aHATHS U B TIEPUO]T
BHEY4YEOHOM AEATENBHOCTA 00YYarOIIUXCSl.

B xabuHeTte 101KHO ObITh MyJIbTUMEIMIMHOE 000pYI0BaHUE, TIOCPEICTBOM
KOTOPOT'0 YYaCTHUKHU 00pa30BaTEIbHOTO MpoLecca MOTYT IPOCMaTpPUBATh
BU3YaJIbHYIO HH(DOPMAIKIO 110 XUMHH, CO3/1aBaTh MPE3CHTAIINH, BUIEOMaTEepHAIIbl U
T.II.

B coctaB yueOHO-METOAMYECKOTO U MATEPUAIbHO-TEXHUUECKOIO OCHAILIEHUS
KaOWHeTa XMMUU BXOJIAT:

- MHOTO()YHKITMOHAJIBHBIA KOMILJIEKC MPEIo aBaTes;

-HaTypaJbHbIe 00BEKTHI, MOJICIIU, TPUOOPHI U HAOOPHI 7151 TOCTAHOBKHU
JEMOHCTPALIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA;

M€YaTHBIE U SKPAHHO-3BYKOBBIE CPE/ICTBA O0YUYEHUS;

-CpEeICTBA HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH;

-pEaKTHBBI;

-[IepEYHU OCHOBHOM U JIOTIOJIHUTENIbHON Y4eOHOM TUTEpaTyphl;
-BCIIOMOTaTeIbHOE 000PYI0BAHNE U UHCTPYKIUU;

B nporecce ocBoeHus nporpammel yueoHou yueOHnoi aucuuminabl OY J1.09.
Xumusi 00ydaroImuecs TOJKHBI UMETh BO3MOKHOCTD JTIOCTYTIA K DJIEKTPOHHBIM
y4eOHBIM MaTepuajam 1o XUMHUH, UMEIOIIUMCS B CBOOOJHOM JIOCTYIIE B CETU
HNHTepHeT (37EKTPOHHBIM KHUTaM, TPaKTUKyMaM, TectaMm, matepuaiam EI'D u ap.).
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N.T". Octpoymos- M.,2017

2. Taopuensn, O.C. Xumus s npodeccuit M CHEUaIbHOCTEH €CTECTBEHHO-
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5. Kamunckuii, B.A. Opranudeckas xumus B 2 4. Yactb 1 : y4eOHUK /IS CpETHETO
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FOpaiit, 2019
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npodeccun u cnermanbHoctu CI10.//0.C. I'abpuenss, I'.I'. JIsicoa — M., 2017

3. Epoxwun, FO.M., Xumus asa npodeccuit 1 cienuaibHOCTEH TEXHUIECKOTO U
€CTECTBEHHO-HAYYHOTO Tipoduiieii: yueOHUK IJisi CTY/IEHTOB MPO(ECCHOHABHBIX
o0pa3oBaTeIbHBIX OpraHU3AIMM, OCBAUBAIOIINX MTPOQPECCUH U CTICIIHATIBHOCTH
CIIO//KO.M. Epoxun, U.b. KoBaitera — M., 2017

s mpenonaBarens

1.®enepanbubiii 3akoH 0T 29.11.2012 No 273-D3 «O6 obpazoBanuu B Poccuiickoii
Oenepauumny.

2.Ilpuka3z MunucrepctBa o0pazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06
YTBEPKJIEHUH (peiepanbHOro rocy1apcTBEHHOT0 00pa30BaTebHOIO CTaHAapTa
cpeaHero (IOJTHOTo) O0IIero 00pa30BaHUM.

3.IIpuka3 MunuctepctBa oopa3zoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHuM u3meHeHuit B [Ipukas Munuctepctsa oOpa3zoBanus u Hayku PO ot
17.05.2012 Ne 413 “O6 yTBepxkaeHuu ¢eaepaibHOro rocy1apcTBEHHOTO
0o0pa30BaTeILHOTO CTaHAApTa CPEIHETO (ITOTHOTO0) 001Iero 00pa3oBaHUs .
4.IIucemo JlemapTamMeHTa rocy1apCTBEHHON MOJUTHKHU B cepe MOATOTOBKH pabounx


http://www.academia-moscow.ru/

kaapoB u J{I1O MunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenaanuu mo
OpraHu3alluy MOJTYYEHUs! CPETHETO 00IIero oOpa3oBaHus B MPEEIax OCBOCHUS
o0pa3oBaTeIbHBIX MTPOTPaMM CpeTHEr0 MPOpeCCHOHAIBHOTO 00pa3oBaHus Ha Oaze
OCHOBHOTO 00111eT0 00pa3oBaHus ¢ y4eTOM TpeboBaHUM (enepaabHbIX
roCyapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJydaeMon Mpodeccuu uiu
CHEeUaIbHOCTU CpeAHero npodeccruonanbHoro oopazoBanusy». 5.I'abpuensu O.C.,
JIeicoBa I'.I'. Xumus: kHUTA 715 TIperiofaBarelis: yue0.-MeTo1. mocodue. — M.,
2012.

6.I'abpuensa O.C. u ap. Xumus 11 mpodecCruii U CreuaaIbHOCTEH TEXHUIECKOTO
npodus (3JIEKTPOHHOE MPHUIIOKEHHUE).
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9.www.chemistry-chemists.com (3IeKTpOHHBII KypHaT « XUMHKH U XUMUS).



