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1. Ilnanupyembie pe3yJabTaThl 0CBOeHHs y4eOHOTro mpeamera «XUMMUSI»

JIMYHOCTHBIE:
JInuHOCTHBIE Pe3yJbTAThI B chepe OTHOMIEHHI 00y4aommXxcs K cede, K CBOeMy 310POBbI0,
K MO3HAHHUIO Ce0f:

OpHEHTalUsl O0YYaroLMXCAd Ha JOCTHKEHHME JMYHOIO CYACThsl, PEATU3ALMI0 IO3UTUBHBIX
KU3HEHHBIX TEPCIEKTUB, WHHULIMATHBHOCTb, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOIpPEAETIEHNI0, CIOCOOHOCTh CTaBUTh LI€IHM U CTPOUTH KU3HEHHbIE IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH O0OECHeuuTh cebe W CBOMM OJM3KUM JIOCTOMHYIO JKU3HB B
IIPOLIECCE CAMOCTOATEIBHON, TBOPYECKONW U OTBETCTBEHHOM 1EATENBHOCTH;

TOTOBHOCTb U CHOCOOHOCTh OOYyYalOImUXcs K OTCTauBAaHHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOI0 MHEHUS, TOTOBHOCTh U CIOCOOHOCTh BbIpaOaThIBaTh COOCTBEHHYIO MO3ULUIO IO
OTHOILIEHHUIO K OONIECTBEHHO-TIOIUTUYECKUM COOBITHSM MPOILIOTO W HACTOSINEro Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUSI UCTOPUH, IyXOBHBIX LICHHOCTEN U JOCTHKEHUM HAIIEH CTpaHbl;

FOTOBHOCTb M CIIOCOOHOCTH OOy4aroUIMXcs K CaMOpPa3BUTUIO M CaMOBOCIUTAHUIO B
COOTBETCTBUM € OOIIEYEIOBEYECKUMH LIEHHOCTSIMU U HJI€aJlaMU IPAXKAAHCKOT0 00IIEeCTBa;

MPUHATHE W pean3alus IEHHOCTEH 370pOBOTO M 0OE€30MacHOro 00pasa >KH3HHU, OEpekHOe,
OTBETCTBEHHOE M  KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY  (HU3WYECKOMY U
IICUXOJIOTHYECKOMY 3/10pOBBIO;

HENpUATHE BPEIHBIX IPUBBIYEK: KYPEHUs, YIOTPEOIEHUS alIKOroJisi, HAPKOTUKOB.
JInuHocTHBIE pe3yabTarhl B cepe oTHOmeHUH odyyarwmuxca Kk Poccun kak k Poaune
(OreuyecTBY):

poccHiickas MIEHTUYHOCTb, CIHOCOOHOCTh K OCO3HAHUIO POCCHMCKON HMIEHTHUYHOCTH B
HOJIUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTU K MCTOPHUKO-KYJIbTYPHOH OOILIHOCTU
poccuiickoro Hapoja u cyabbe Poccun, maTrpuoTH3M, rOTOBHOCTb K Cily>keHUI0 OTedecTBy, ero
3alluTe;

yYBa)KCHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH nepen PonnHoH, ropaoctu 3a cBoi
Kpaii, CBOrO PouHy, mpoluioe U HacTOsee MHOTOHAIIMOHAIBHOTO Hapoia Poccun, yBaxkeHue K
rocyJapCTBEHHBIM CUMBOJIaM (repo, ¢uiar, TMMH);

(dbopMUpOBaHHE YBaXXEHHSI K PYCCKOMY SI3bIKY KaK TOCyAapCTBEHHOMY s3bIKy Poccuiickoit
denepanuy, SBISIOMEMYCS OCHOBOM POCCHHCKOM WAGHTUYHOCTH U TJIABHBIM (aKTOPOM
HAI[MOHAJILHOTO CaMOOIIPEIETICHMUS;

BOCIIUTAHME YBAXEHUS K KyIbType, s3bIKaM, TpagulMsIM M OObYasiM HapoJIOB,
npokuBaronux B Poccuiickont denepannn.

JInuHOCTHBIE pe3yJbTaThl B chepe OTHOMICHUH 00y4alOIIMXCS K 3aAKOHY, TOCYIapCcTBY H K
IrPakIAHCKOMY O0LIIECTBY:

IPaXJIaHCTBEHHOCTh, TPaXIAaHCKasg IMO3UIMS AaKTHUBHOTO M  OTBETCTBEHHOIO 4YeHa
POCCHHCKOTO O0IIecTBa, OCO3HAIOUIETO CBOM KOHCTUTYIIMOHHBIE IIpaBa U OOS3aHHOCTH,
YB@XKAIOIIETO 3aKOH M NPaBOMOPSJIOK, OCO3HAHHO NPUHUMAIOLIETO  TPaJUIIMOHHbIE
HallMOHAJIbHBIE W O0IleYeIOBEYeCKHEe TIyMaHHUCTUYECKHE U JEeMOKpAaTH4YeCKHe LEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOM KHU3HM;

NpU3HAaHUE HEOTUYKIAEMOCTH OCHOBHBIX MpPaB U CBOOOJ UeJIOBEKAa, KOTOpPbIE NMPHHAJIEkKAT
KOKIOMY OT POXKJIEHHUS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IpaB U cBOOOJ 06e3
HapyILIEHUs MPaB U CBOOO]I APYTHX JIUL, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE MpaBa U CBOOOIbI
YCJIOBCKA U rpaxJaiaHrWHa COrJIaCHO O6H1€HpI/ISHaHHI)IM IIpUHIUIIAM 1 HOpMaM MEKIAYHapOIHOI'O
npaBa 1 B cootBeTcTBUM ¢ KoHcTuTynuei Poccuiickoit denepannu, npaBoBasi U NOJIUTHYECKAS
IPaMOTHOCTE;



NPUBEPKEHHOCTh HJESIM HHTEpHAIIMOHANU3Ma, JpYKOBI, PpaBEHCTBA, B3aWMOIIOMOIIN
HApOJIOB; BOCIIUTAHUE YBAXUTEJIHbHOTO OTHOIIEHUS K HAIMOHAJIHLHOMY JIOCTOMHCTBY JIIOJIEH, UX
YYBCTBaM, pCIUTHO3HBIM y6€)KII€HI/ISIM;

FOTOBHOCTb OOYyYalOIIMXCA MPOTUBOCTOSITH HJAEOJIOTMH JKCTPEMHU3Ma, HalMOHAIU3MA,
KceHOGoOUHU; KOpPPYNIUH; TUCKPUMHHAIIMA TI0 COIMAIBHBIM, PEIUTHO3HBIM, pPaCOBBIM,
HAI[MOHAJIBLHBIM MTPU3HAKAM U JIPYTUM HETaTUBHBIM COIIMAIbHBIM SIBJICHUSM.

JIMYHOCTHBIE Pe3y/ibTAaThI B c(hepe OTHOLIEHUH 00YYAIOIIUXCS C OKPYKAKIIUMH JIOJAbMU:

HPaBCTBEHHOE CO3HAHHE U MOBEJCHHME HAa OCHOBE YCBOCHMsI OOILIEUEIOBEYECKUX LIEHHOCTEH,
TOJICPAaHTHOTO CO3HAHMS U TOBEACHUS B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTH JUAJIOT C IPYTUMHU JIFOIbMU, JOCTUraTh B HEM B3aMMOIIOHUMAaHMsI, HAXOAUTh OOLIME LIEIH
Y COTPYAHHUYATH JJI UX JOCTUKEHUS;

CHOCOOHOCTh K CONEPEKUBAHUIO U (POPMUPOBAHUE TO3UTUBHOIO OTHOLIEHHUS K JIFOJSIM, B TOM
Yuciae K JIMIaM C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI M HMHBaJHIaM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3MUECKOMY M ICHXOJOIMYECKOMY 370POBBIO
JpYTUX JII0/IEH, YMEHHE OKa3bIBaTh IIEPBYIO IIOMOIIIb;

JInuHoOCcTHBIE pe3yjbTaTbl B c(epe OTHOLICHHH O0y4alOIIUXCA K OKpYKawlleMy MHUPY,
sKMBOI IPUPoO/E, XYA0KECTBEHHOH KYJIbType:

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH, 3HAYMMOCTH
HAayKW, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIAJCHHE JIOCTOBEPHOU
uHpOpMaLKEl O MEepPEeIOBhIX TOCTHKCHUSAX M OTKPBITHSIX MHUPOBOW M OTEYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA,

9KOJIOTUYECKasl KYJIbTypa, OEpeKHOE OTHOIICHHS K POJHOM 3eMJie, MPUPOIHBIM OOraTCTBaM
Poccum m mmpa; moHUMaHWE BIUSHHUS COIMATBHO-DKOHOMHYECKHX IPOIECCOB HAa COCTOSIHHE
NPUPOHOHN U COLMAIBHON CPEe/Ibl, OTBETCTBEHHOCTh 3a COCTOSTHUE ITPUPOIHBIX PECYPCOB;

ACTETHYECKOE OTHONIECHUS K MHUPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

JInuHoCcTHBIE pe3yJbTaThl B cepe OTHOIIEHUIT 00yYAKOIIUXCH K CeMbe WM POAMTENIsIM, B
TOM 4YHCJI€ MOATOTOBKA K CEeMEHHO JKU3HHU:

OTBETCTBEHHOE OTHOLIECHHUE K CO3JaHUIO CEMBbU HA OCHOBE OCO3HAHHOI'O MPUHATHUS LIECHHOCTEN
CEMEIHOM KHU3HMU,

MOJIOKUTEIBHBINA 00pa3 ceMbH, POJUTENHCTBA (OTIIOBCTBA M MATEPUHCTBA), UHTEPUOPHU3AIUS
TPaIULIMOHHBIX CEMENHBIX IIEHHOCTEM.
JInuHocTHBIE pe3yJbTaThl B cdepe OTHOLICHUSI o0ydamommxcss K Tpyay, B cdepe
COLUATbHO-DKOHOMHUYECKNX OTHOIIIEHU:

yBa)kK€HHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIlIUTE CBOEH COOCTBEHHOCTH,

OCO3HAHHBII BBIOOp Oynymied mpodeccHu Kak MyTh M CIHOCO0 peanu3anuy COOCTBEHHBIX
JKU3HEHHBIX TIJIAHOB;

TOTOBHOCTh OOy4arommuxcs K TPYIAOBOH MNPOPECCHOHANBHON JEATENbHOCTH KaK K
BO3MOXKHOCTH  Y4acTHSl B  PEIICHUH  JUYHBIX, OOINECTBEHHBIX, TOCYJapPCTBEHHBIX,
oOIIeHAIIMOHATBHBIX POOIIEM;

MOTPEOHOCTh TPYAUTHCS, YBAXEHHWE K TPYAY U JIIOASAM TPYyAa, TPYAOBBIM JTOCTHXKCHHSM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIICHHWE K pa3HbIM BHUAAM TPYIOBOU
JesATEeTLHOCTH;

JInuHocTHBIE pe3yibTaThl B c(epe (PU3MYECKOro, ICHUXO0J0IHYECKOro, COUMATBHOIO H
aKaJeMH4YecKOro 0J1aromnoryyusi 00y4armmuxcs:

¢du3nueckoe, SMOIMOHATBHO-TICUXOJIOTHYECKOE, COIMAIbHOE OJaronoixydrne o0yJaronmxcs B
KHU3HA 00pa30BaTeIbHON OPraHU3allNH, OIIYIIEHHE IEThMU 0€30ITaCHOCTH U MCHXO0JIOTHIECKOTO
KoM$opTa, HHPOPMAITMOHHON OE30MACHOCTH.



MeTanpeamMeTHble:
MeranpeaMeTHbIe  PE3yJNbTaThl  OCBOCHHMS  OCHOBHOM  0Opa30BaTelbHON  MPOTPaMMBbl
MIPEACTABJICHBI TPEMS TPYyNIIaMU YHUBEPCAIBHBIX yueOHbIX nericTBuid (Y'Y ).

PerynstuBHbIe yHUBEpCcaIbHbIE yUeOHbIE 1eHCTBUS
BbInyCKHUK HAY4YUTCSH:

CaMOCTOSITEJIbHO OIpPEACIIITh LIETH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOKHO
OTIPEICTUTH, YTO 1IeJIb JIOCTUTHYTA;

OILICHHUBATh BO3MOXXHBIC ITOCJIICACTBHUA OJOCTHXCHUSA [OCTaBJICHHOM! neianm B ACATCIBHOCTU,
COOCTBEHHOW KM3HU M JKM3HU OKPYKAIOIIMX JIFOJICH, OCHOBBIBASACh HA COOOPAKECHUSIX ITHKU H
MOpaJiy;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3a/layd B OOpa30BATEIBHOM JEATEIBHOCTH U
JKU3HCHHBIX CUTYalUAX,

OIICHUBATH PECYPCHI, B TOM YHUCJIE BPEMS U JIPyrue HeMaTepruaabHbIE PECYpPChl, HEOOXOIUMbIS
IJIA JOCTHUIXKCHUA OCTaBJIEHHOU neiau,

BBIOMpATh TyTh JOCTHIKEHHUS II€JIM, IUIAHUPOBATh PEIICHHE ITIOCTABJIICHHBIX 3ajad,
ONTUMU3HPYI MATCPHUAJIILHBIC 1 HCMATCPUAJIBHBIC 3aTPAaThI;

OpraHu30BbIBaTh A(P(PEKTUBHBII TMOUCK PECcypcoB, HEOOXOIUMBIX HJS  JIOCTHXKEHUS
IMOCTaBJICHHOM IICIIH;

COTIOCTABJISITh MOJY4YE€HHBIN pe3ynbTatr AesITebHOCTU C TIOCTABICHHON 3apaHee LEeblo.
ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS

BbeInyCKHUK HAy4YuTCH:

UCKaThb M HAXOJUTh OOOOIIEHHBIE CIIOCOOBI pElIeHMs 33Jad, B TOM 4YMCIE, OCYIIECTBIAThH
pa3BepHyTHIi HMH()OPMAIMOHHBIA TOWCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHBIE W
II03HABATEJIbHBIC) 3a/1a4H;

KPUTUYECKH OLICHUBAaTh W HHTEPIPETUPOBATh HWHPOPMALMIO C PA3HBIX IO3WIHH,
pacrio3HaBaTh U (PUKCHUPOBATH IPOTUBOPEUHSI B MHPOPMALIMOHHBIX UCTOUHUKAX;

UCIIOJIb30BaTh  pa3jMuYHble MOJEIbHO-CXEMaTUUYECKHE CpEACTBA JJi1 MPEICTABIICHUS
CYILLIECTBEHHBIX CBSI3€H U OTHOILCHUI;

HaXOJUTb M NPUBOJUTH KPUTHUECKHE APIyMEHThl B OTHOUIEHMM JEUCTBUN U CYXJIEHUH
JIpYroro; CIHOKOWHO M pPa3yMHO OTHOCHUTBCS K KPHUTUYECKUM 3aMEYaHHUAM B OTHOLICHHH
COOCTBEHHOTO CYXKJIEHUsI, pacCMaTpUBaTh UX KaK PeCypc COOCTBEHHOI'O Pa3BUTHS;

BBIXOJIUTh 332 pPaMKM Y4eOHOro MpeaMeTa M OCYIIECTBIIATH IIEJCHANPAaBICHHBIN MOMCK
BO3MOXKHOCTEH JIJIsl IIUPOKOI0 IEpeHoca CPeICTB U CIIOCOOOB JEHCTBHS;

BBICTPAaNBaTh MHIMBUAYAJIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUThIBas OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

MEHSATh U YACPKUBATh pa3Hble MO3UIMH B TI03HABATEIBHON JAESITEIbHOCTH.
KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBUS
BbInyCcKHUK HAyYHTCS:

OCYILECTBIISATh JIEIOBYI0O KOMMYHHKAILIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMHU (Kak
BHYTpU 00pa30BaTeIbHOW OpraHU3alliH, TaK U 3a €€ IpelelaMH), MoJ0upaTh MapTHEPOB AJIs
JIeTIOBOM KOMMYHMKAIIMK UCXOJs U3 COOOpaXKeHUI pe3yNbTaTHBHOCTH B3aWMOJICHCTBUA, a HE
JIMYHBIX CUMIIATH;

pa3BEpPHYTO, JIOTUYHO M TOYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJIB30BAHUEM aJIEKBATHBIX
(YCTHBIX M MIUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

IIpeamerHble:

Xumus
B pesyabTare ndydyenus yueOHOro npeamera «XuMusD» Ha ypOBHe CpeIHero ooumero
o0pa3oBaHus:



BeinmyckHuUK Ha 0230BOM YPOBHE HAYYHMTCS:

pacKphIBaTh HA MpUMEpPaxX posib XUMUHM B (POPMHUPOBAHUU COBPEMEHHON Hay4yHOM KapTHHBI
MHUDA U B IPAKTUYECKOMN AESITEIbHOCTH YEIOBEKA;

JIEMOHCTPUPOBAaTh Ha IpUMeEpax B3aUMOCBA3b MEXIY XMMHEH U JAPYIrMMU €CTECTBEHHBIMHU
HayKaMH;

pacKphIBaTh Ha MIPUMEpPAX MOJI0XKEHU TEOPUU XUMHUUECKOro ctpoeHus A.M. bytieposa;

noHnMmath usznyeckuii cmbicn [lepuonndeckoro 3akona J[.M. MenzeneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMHUYECKHMX 3JEMEHTOB U OOpa30BaHHBIX UMHU BELIECTB OT
AJIEKTPOHHOI'O CTPOEHUS aTOMOB;

OOBSICHATh NMPUYMHBI MHOT0OOpa3usi BELIECTB HA OCHOBE OOLIMX MpeICTaBlIeHHH 00 ux
COCTaBE U CTPOCHUY;

OPUMEHATh [paBWla CUCTEMATHUECKOW MEXIyHApOJHOM HOMEHKJIATyphl Kak CpeJcTBa
pa3InYeHus ¥ UACHTU(UKAIIUH BEIIECTB M0 UX COCTaBy U CTPOCHHIO;

COCTaBJIATh MOJIEKYJSIPHbIE U CTPYKTYpHble (OpPMYJIbI OpraHMYECKMX BEIIECTB Kak
HocuTenell WHQpOpPMAalMM O CTPOCHUH BEIIECTBA, €r0 CBOWCTBAX M MPUHAIJICKHOCTH K
OIpeIelIEHHOMY KJIACCy COEAMHEHUI;

XapaKTepu30BaTh OpPraHWYeCKUE BELIeCTBAa [0 COCTaBy, CTPOEHHMIO M CBOICTBaM,
yCTaHaBJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY JaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;

IPUBOJIUTH MpPUMEPbl XMMUYECKUX PEAKIHMM, pacKpbIBAIOIIMX XapaKTepHblE CBOKCTBA
TUIHMYHBIX NPEICTaBUTENECH KJIACCOB OPraHMYECKHUX BEIECTB C LENbI0 UX HMJECHTU(DUKALUU U
00BsicHEHUS 00J1aCTU IPUMEHEHUS;

IPOTHO3UPOBATh BO3MOXKHOCTh IPOTEKAHUS XUMHMUECKUX pEaKLUUil Ha OCHOBE 3HAaHUI O
TUIIAX XUMUYECKOHN CBS3M B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

UCIOJIb30BaTh 3HAHMS O COCTaBE, CTPOCHUM M XUMHMUYECKUX CBOMCTBAaX BELIECTB s
0€30MacHOro NPUMEHEHUS B IPAKTUUECKOH 1eATENbHOCTH;

IPUBOAUTH MPUMEPHI MPAKTUYECKOI'O HCIHOJIb30BAHUS INPOAYKTOB MepepaboTku HepTH U
IPUPOJHOTO Tra3a, BBICOKOMOJIEKYJSIPHBIX COEAUHEHMH (TOJMATUIIEHA, CHHTETHYECKOIO
KayuyKa, alleTaTHOr0 BOJIOKHA);

IPOBOAMTH OMNbBITHl IO PACIO3HABAHUIO OPraHUYECKUX BELIECTB: IJIMIEPUHA, YKCYCHOMN
KHCJIOTBI, HEMIPEAENIbHBIX JKUPOB, IIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTABE MUIIEBBIX IPOAYKTOB
U KOCMETUYECKUX CPE/ICTB;

BJIaJeTh MNpaBUJIaMU M IpueMaMH Oe30macHOi paboThl ¢ XMMHYECKHMH BELIECTBAMU H
71a00paTOPHBIM 000PYIOBaHHUEM;

YCTaHABIIMBATh 3aBHCHUMOCTb CKOPOCTH XMUMHYECKONW PEAKIUM M CMELICHHS] XUMHUYECKOTO
paBHOBECHSI OT pa3idMYHbIX (PAKTOPOB C LEIbI0 OINPEAETIEHUS ONTHUMAIbHBIX YCIOBHM
IIPOTEKAHNSI XMMUUYECKHUX IIPOLIECCOB;

NPUBOJIUTH MPUMEPHI THIPOIN3a COJIEH B MOBCEAHEBHON KU3HU YEJIOBEKA;

NOPUBOANUTh  TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuii B  MpHUpOJE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB;

NPUBOJNUTE NPUMEPHl XUMHUECKUX PEaKIHi, pacKphIBAIOLIIMX OOIIMEe XMMHUYECKHE CBOMCTBA
IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIIOB;

IPOBOJUTH PAacyeThl HA HAX0X/IEHHE MOJIEKYISIpHOW (OPMYIIBI YIIIEBOIOPO/Ia MO MPOIYyKTaM
CrOpaHUsl M TI0 €T0 OTHOCUTEIBHON MJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0
COCTaB;

BJIQJIETh MpaBUaMH O€30MacHOr0 OOpalieHHusl C €IKUMH, TOpPIOYUMH U TOKCUYHBIMU
BEIIECTBAMH, CPEIACTBAMHU OBITOBOM XUMHUU;

OCYIIECTBIISAITh TOMCK XHWMHUYECKOM HH(OpManuM 10 Ha3BaHUSAM, HACHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

KPUTHYECKH OLICHUBATh M MHTEPIPETHUPOBATH XUMHUECKYI0 HHPOPMAIUIO, COAEpKAILYIOCS B
COOOIIEHUAX CpEACTB MaccoBoW uHpopmanuu, pecypcax HMHTepHeTa, Hay4dHO-TIOMYJISPHBIX
CTaThsIX C TOYKU 3PEHHSI ECTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LENSIX BBISBICHUS OMIMOOYHBIX
CyX/eHuil 1 GopMUpPOBaHUS COOCTBEHHOM MO3UIINH;



2. CoaepkaHue y4e0OHOr0 mpeaMera

10kaacc (1024; 34. B HEe0)

OcHoBHbBIE TeOpeTHYECKHE MOJT0KeHUSI OPraHN4YecKoi XUMHUH

[Tpenmer opranuuyeckoi xumuu. MHOroodpasue opraHudeckux BemiecTB. [losiBienue u
pa3BUTHE OPraHUYECKOW XMMMM KaK HayKu. XMMHUYECKOE CTPOEHHE KaK NOPSAJOK COEIMHEHUs
aTOMOB B MOJIEKYJIE COIJIACHO MX BaJ€HTHOCTU. OCHOBHBIE IOJIOKEHUSI TEOPUH XMMUYECKOIO
CTpPOEHHUSI OpraHuuYeckux coenuHeHud A.M. bytnepoBa. YrinepoaHslii CKelleT OpraHM4ecKOn
MoJeKyibl. KpaTHOCTh XMMHMUYECKON CBSA3M. 3aBHCHMOCTb CBOMCTB BELIECTB OT XMMHUYECKOI'O
cTpoenusi Mmosiekyn. Mzomepust u uzomepsl. [lonsarue o ¢pyHkunoHanbHOH rpymme. [IpuHIumb
KJaccu(puKaluy OpraHMyeckux coeAnHeHnil. CucrteMarnyeckas MeX,IyHapoaAHas HOMEHKJIaTypa
Y TIPUHIIMATIEI 00pa30BaHUs HA3BAaHUN OPTaHUYECKUX COCTUHEHUH.
MecTo 1 3HaUeHUE OPraHMYECKOW XMMUH B CUCTEME €CTECTBEHHBIX HAYK.
Yraesoaopoabl

[TpenenpHble yriieBonoposl (ankaubl). Cmpoenue monexynvl memana. I'oMOIOrH4eCKUi
psan ankaHoB. ['omonoru.MexayHapoaHass HOMEHKIJIaTypa OpraHMYecKUX BeulecTB. M3omepus
YIJIEPOJHOIO CKeJleTa. 3aKOHOMEPHOCTH M3MEHEHMs (U3MUECKUX CBOMCTB. XHMMHUYECKHE
CBOMCTBa (HAa TpUMEpPEe MeTaHa M JTaHa). peakUuu 3aMenieHusi (TaJoreHUpOBaHUE),
JETUAPUPOBAHMS KaK CIIOCOOBI MOJYYEHHs BaXKHEHUIIMX COCIMHEHHH B OPraHUYEeCKOM CHHTE3E.
['openne MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TEIUIA B IPOMBIIUIEHHOCTH U
ObITY, usomepuzayuu ankanos. Llennvie peakyuu. Ce0600nvle paduxansi. I anocenonpouzgoonsvie
anxkanos. HaxoxieHue B IpupoJie U MIPUMEHEHHUE alKaHOB.

Kparnbie cBsa3u. HenpenenbHble yrieBoaoposl. AnkeHnbsl. Cmpoenue MoneKynvl
amunena. SP—I ubpuouzayus. 'omonornyeckuit  psin  ankeHoB. Homenknatypa. M3omepus
YIJIEPOJHOTO CKeJIeTa M IOJIOKEHHs] KpaTHOM CBsI3UM B MOJIEKyse. XMMHUYECKHe CBOMcTBa (Ha
npuMepe STHJIEHA): peaxkuuu MPUCOEAUHEHHUS (ranoreHupoBaHUe,cUOpUpOsaHle,
THIIpATaLUs, 2UOPO2ANo2eHUposanue) Kak Croco0 MoiydeHHus (YHKUIMOHAIbHBIX MPOU3BOIHBIX
yIJIEBOAOPOAOB, Topenus. llpasuno Maprosnuxosa. Bvicokomonekynsipuvie COEOUHEHUs.
Kauecmsennvie peaxyuu na o06olinyio cea3w. llonmuMepusanus 53TUIEHA KaK OCHOBHOE
HaIpaBJIEHUE €ro UCHOoab30BaHus. [1oMMATUIIEH KaK KPYTHOTOHHAKHBIM MPOAYKT XMMHUYECKOTO
npousBoacTBa. [I[pumeHenne sTuieHa.

Anxaauensl U kKayuyyku. [loHsiTue 00 ankaaMeHax Kak YIJeBOAOpOAax C JIBYMsI
NBOWHBIMU cBsi3siMH. [lonmnmepusanus nuBuHMIa (OyraaueHa-1,3) kak cmnocoO MOydeHHs
CHHTETHYECKOTo Kaydyka. Mzonpen (2-memunbymaouen-1,3). HarypanbHblii U CHHTETUYECKUIT
Kaydykd. Bynkanuszanus kaydyka. Pesuna. IlpuMeHenue kayuyka u pesunsl. Conpasicénmvie
oeotinvle ceazu. llonyuenue u xumuueckue ceoticmea ankaouenos. Peaxyuu npucoeounenus
(eanozenuposanus) u norumepuzayuy arKaoueHos.
AnkuHbl. AueTwiieH (3THH) #u  ero romoisoru. Cmpoenue  monexyivl
ayemunena. 'omonornyeckuii psa ankuHoB. Homenknarypa. M3oMepust yriaepoiHoro ckenera u
MOJIOKEHUS KPAaTHOM CBsA3M B  Molsekyie. Meowcknaccosas uzomepus. sp-Iubpuouzayus.
XuMHUecKue  cBoiicTBa  (HAa ~ MpUMepe  aleTWIeHA):  peakUWd  MPHCOSIUHEHHS
(ramoreHupoBaHUE,cUOPUPOBAHUEe, TUIPATAIUS, cUOPO2AN02eHUPOBAHUE) KAK CTIOCO0 TTOTyUYEHUS
MOJIMMEPOB M JAPYTrUX TOJIE3HBIX MPOAYKTOB. ['OopeHue ameruieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBApKHU U PE3KU MeTasuloB. [I[puMeHenue anerusieHa.
Tonamue o yuknoankanax.



ApeHbl (apoMaTUyecKue YrieBoAOpoJibl). beH301 kak mpeAcTaBUTENh apOMATHUUYECKUX
yriaeBoopoaoB. Cmpoenue monexynvl OeHzona. XMMUYECKHE CBOMCTBA: PEAKIMH 3aMelleHUs
(ralloreHMpOBaHKWE) KaK CIOCOO TONyYeHHS XMMHUYECKHUX CpEACTB 3alllUThl PACTCHHI,
npucoeANHEeHUs (THAPUPOBAaHUE) KaK J0Ka3aTelIbCTBO HEMpPENEeNbHOrO XapakTepa OeH3oia.
Peaxuust ropenus. Tonyon. Hzomepua 3amecmumeneti. [lpumenenune Oensona. [lecmuyuoul.
T'enemuueckas c653b apero ¢ Opyeumu yeneeo0opooamu.

Ilpupoonvie ucmounuku yeneeo0opodos. Ilpupoonwvii eaz. Hegmo. I[lonymmuvie
Hepmsanvie 2azvl.  Kameumwwiii  yeonn.  Ilepepabomrxa  nepmu. Ilepeconka  neghpmu.
Pexmugpuxayuonnas kononna. bewsun. Jluepoun. Kepocun. Kpexune wnegpmenpooykmos.
Tepmuueckuu u kamanumuyeckuti Kpekuneu. Iluponus.
Kucaopoacoaep:xamme oprannyeckne coelMHEHUs.

Kucnoponconepxaiue opranuueckue coeinuHeHus. OJHOATOMHbBIE MpeeIbHbIE CIUPTHI.
Knaccudukarus, HOMEHKIATypa, U30MEepUsl CIUPTOB. METaHON M 3TAHOJ KaK MpEeACTaBUTEIN
IpellebHBIX OJHOATOMHBIX CIIUPTOB. [lepauunsiii, 6MOpUUHbIL U MPEMUUHBIL AMOMbL Y21epood.
Booopoonas cesa3e. Xumudeckue CBONCTBA (Ha MPUMEpPe METaHOJA M 3TaHOJIA): B3aUMO/ICHCTBUE
C HaTpueM Kak Crnoco0 yCTaHOBJEHMS  HAIW4YUS THJIPOKCOTPYMIBI, pPEaKIUs C
raJIOr€HOBOJIOPOJAAMH KaK CIIOCOO TMOJIy4E€HHUs pPacTBOPUTENEH, Aeruaparanus Kak croco0
MoNlyueHus: dSTuieHa. Peaknusi ropeHusi: cnupThl Kak TOIUMBO. Cnupmogoe 6pooiceHue.
@epmenmul. Bodopoonvie ceazu. llpumenenue wmertaHona u 3ta”Hona. Ddusmonormyeckoe
JEICTBIE METaHOIIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA. AIKO20IU3M.

MHOroaToOMHBIE CIIUPTHI. DTUICHTIUKOIb U TJIMIEPUH KaK IPEACTaBUTENN MPEASIbHBIX
MHOTOaTOMHBIX cUPTOB. KadecTBeHHas peakiius Ha MHOTOATOMHbBIE CIIUPTHI U €€ MpHUMEHEHHE
JUIsL paclio3HaBaHUs TIMLEPUHA B COCTaBE KOCMETHUECKUX cpelcTB. [IpakTuueckoe mpumMeHeHne
STUJICHIJIUKOIIS U TJIUIEpUHA.

®enon. Apomatnueckue cnuptbl. CTpoeHue MoseKynbl (GeHona. Bzaumuoe enusHue
amomog 8 monekyie ¢henona. Xumuueckue ceolicmea: 63aumoolelicmeue ¢ Hampuem,
euopoxcuoom nampus, opomom. Kauecmsennas peaxyus na gpenon.

[Tpumenenue denona.

Kap6ouunbusie coenunenus. KapOonunpHas rpymnmna. AnbJaeruisas rpynmna. AjabAeruibl.
Keronsl. 3omepus u HoMeHKIaTypa. [lonyuenue u xumuyeckue ceolicmsa anivoe2uoos. Peaxkyuu
OKUCTIeHUSl U NPUCOEOUHeHUs alboecudos. MeTaHallb ((opMabIETrHI) U dTaHAb (AlEeTabIET /)
KaK TPEICTaBUTENN TMpeNelbHBIX albaeruaoB. KadecTBeHHbIE peaklMM Ha KapOOHUIBHYIO
rpymiy (peakiusi «cepeOpsiHOTO 3epkanay, B3aumonaencTsue ¢ rujgpokcugom meau (1)) n nx
MpUMEHEHUEe Al OOHApYKEeHUS TPENeNbHBIX ajbJECTHAOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
ToxcuunocTh anbaeruaoB. [I[puMenenne GpopManbiaeruia u aneraibaerua.

KapOoHoBele kucnotel. Kapbokcunvhasa epynna (kapookcoepynna). Hzomepus u
HOMEHKIamypa KapboHo8ulx Kuciom.OJHOOCHOBHbIE npeneabHbIe KapOOHOBBIE
KUCTIOTHL. [1oyyeHue 00HOOCHOBHBIX NPedeibHbIX KapOOHO8bIX Kuciom YKCYCHash KUCIOTa Kak
IPEJICTaBUTENb MPEEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBa (Ha
npUMepe YKCYCHOM KHUCIIOTHI): PEaKkIMi C METaJUIaMU, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMU U
COJMSIMU KaK TOATBEPXKJEHHWE CXOACTBA C HEOPraHWYECKMMHU KucioTtamu. Peakius
TepuPHUKAMM  KaKk Ccrnoco0 TMOJydeHHs CIOXHBIX 3@upoB. IIpuMeHeHue ykcycHOM
KUCI0Thl. MypaBbuHas kucnota. Auerarsl. [IpeacTraBienue o BbICIINX KapOOHOBBIX KHCIOTAX.

Crnoxubsle 3¢upbl U xupbl. Homenknamypa. Ilonyuenne, XUMUYeCKHUE CBOMCTBa
CIOXHBIX 3(upoB. Peaknms srepudukanmm. CiioxkHbIe dQHUPBI KaK MPOJAYKTH B3aUMOJICHCTBHUS
KapOOHOBBIX KUCJIOT cO cnupTamu. [IpuMeHeHne clI0KHBIX A3PUPOB B MUIIEBON U TapProMepHOit
MPOMBINIICHHOCTH. JKHPBI KaK CIIOKHBIC 3(QUPHI TIUIEPUHA M BBICIINX KapOOHOBBIX KHCJIOT.
PactutenbHble M KUBOTHBIE JKUPBI, UX COCTaB. Pacro3HaBaHWE pPACTUTENBHBIX JKUPOB Ha
OCHOBaHMHU HX HempenenbHOro xapaxtepa. [Ipumenenue »xupoB. ['maponus wiM oMblIeHHE
YKUPOB KaK CIIOCO0 MTPOMBIIIUIEHHOTO TIOTYYEHUS COJIEeH BBICIINX KapOOHOBBIX KUCIOT.

Mpb114 Kak coJM BBICHIMX KapOOHOBBIX KHCIIOT. Moroiue cBoiicTBa Mblia. Cunmemuueckue
Motouue cpedcmea.



VYriaeBoasl. Knaccudukanus
yrieBo0B. Monocaxapuabl. Onucocaxapuost. lucaxapunbl. HaxoxaeHue YIJIEBOJIOB B
npupoe. [roko3a kak anpaerunocnupt. bpoxkenue riaroko3el. Opykrosza. Caxaposa. [ uopoaus
caxaposvl. Kpaxman M 1LeJUI0iio3a Kak OMOJIOrMYecKue MOJIMMEphl. XUMHYECKHE CBONCTBA
KpaxMaja W IeJUTI0N03bl (THApOJIN3, KaueCTBEHHas peaklus ¢ HOoJOM Ha Kpaxmal U ee
NpUMEHEeHHE JUis OOHapyKeHUs Kpaxmala B MpoaykTax mnurtanusi). Ilpumenenue wu
Owosnoruveckas poib yrieBofoB. I[loHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAaX Ha MpUMEpe
aleTaTHOIO BOJIOKHA. Ayemunyennionosa Knaccugpurayus 60n10KoH.

WNnentudukanus opraHudecKuX COCTUHEHUH. [ enemuueckas c6513b mexcoy Kiaccamu
opeaHudeckux coeoureHuu. TUNbl XUMHUYECKHUX PEeaKlUii B OpraHM4ecKOi XUMUU.
A3oTcoepikaiye OpraHudecKne coeJMHeHusl.

. Amunvt.  Amunocpynna. Anunun. Ilonyuenue u  Xumuyeckue  ceouUcCmM8a

aHUnUHA. AMUHOKHUCIIOTBI Kak  aM(OTepHble OpraHWyYecKue COeAMHCHUS. M3omepus u
Homenknamypa. bunonapuoui  uon. llentumnas cBsi3b. buosornueckoe 3Ha4YeHUE -
aMUHOKHUCIOT. OO0JIacTH TPUMEHEHHS aMHHOKUCIIOT. Xumuueckue C80UCMBEA AMUHOKUCIOM.
Ienmuowl. Ilonunenmuowi. [ nuyun. benku kak mpupoaHbie ononoauMepsl. CocTaB M CTPOCHUE
0enkoB. XMMHYECKUE CBOMCTBA OENKOB: THUAPONU3, AeHaTypauus. OOHapyx)eHHe OEIKOB MpH
MOMOIIM KauyeCTBEHHBIX (I[BETHBIX) peakiuii. [IpeBparieHuss OelKOB NUIIM B OpraHuU3Me.
buonornueckue GyHKIUU OSIKOB.

Aszomcooepocawue 2emepoyuxnudeckue coeourenus. Ilupuoun. Iluppon. Ilupumuoun.
Ilypun. Asomucmsie ocnosanus.
Hyxneunoswvie kucnomol. Hykneomuowi. KomniemenmapHvie azomucmoie 0CHOBAHUS.
Xumus u 300posve uenosexa. Papmaronocuyeckas Xumusl.

XuMusi MPUPOIHBIX COeTHHEHU I

Kupsl. Homenknatypa. [lonydyenne, xumudeckue CBOMCTBa >kUpoB. JKupbl Kak
CIIO)KHBIE J(HPBHI TIHUIEPHHA M BBICIIUX KapOOHOBBIX KHCIOT. PacTutenbHble U
KUBOTHBIE JKUPBI, UX cocTaB. Pacrio3HaBaHUE PACTUTENbHBIX )KUPOB HAa OCHOBAHUU HX
HenpeaenbHOro xapakrepa. [lpumenenue xupoB. I'naponu3 win OMbUIEHHE KUPOB KaK
CHoco0 MPOMBIIIIEHHOTO MOTyYeHHs COJIeH BBICIIUX KapOOHOBBIX KHCIIOT.

Mpb14 Kak colM  BBICIIMX KapOOHOBBIX KHUCIOT. Moromye CcBOHCTBa
MbL1a. CHHTETUYECKHE MOIOIINE CPECTBA.

Yraesoasl. Knaccugukanus
yraeBonoB. Monocaxapuel. Onurocaxapunsl. Jlucaxapunsl. Haxoxxaenue yriesojgos B
IPUPOJE. I'moko3a KaK aJIbJIErUIOCTIHPT. Bbpoxenune

roko3bl. Ppykroza. Caxaposa. ['maponus caxaposel. Kpaxman u  memironos3a  Kak
Ouosjoruueckue mojmMepbl. XUMUUYECKHE CBOMCTBA Kpaxmalla M LEUII0JI03bl (THIPOIN3,
KayeCTBEHHasl peakius ¢ HoJOoM Ha KpaxMmMal U ee NpUMEHEHHEe Uil OOHapyKeHus
Kpaxmaja B MpojaykTax nuranus). [IpumeneHue um Ouonormyeckas pojib YIJIEBOJOB.
[TonsTue 00 HCKYCCTBEHHBIX BOJIOKHAxX Ha puMepe aleTaTHOTO
BOJIOKHA. AnieTmiiernono3a Kinaccudukanus BoJToKOH.

WnenTudukanyss OopraHMYecKHX COeIUHEHUN. ['eHeTndeckas CBS3b MEXIY
KJIACCAMH OPTraHMYECKUX COCIUHEHWH. THIbl XMMHMYECKUX PEaKIUil B OPraHUYECKOH
XUMUH.



e OOpa3siupl OpraHUYECKUX BEIIECTB M MaTepuasoB. MoJenu MOJIEKYJ OpPraHUYeCKHUX
BELIECTB

e OTHOUIEHKE AJIKAHOB K KUCJIOTaM, I1I€J104aM, PacTBOPY IepMaHraHata Kajaus 1 OpOMHOM
BOJIE.

e Mogenu Mosiekyll ToMosIoroB U u3oMepoB. Ilomydenue aneruneHa KapOUAHBIM
crocodoM. B3anmMoneiicTBre aneTuiieHa ¢ pacTBOPOM IlepMaHraHara Kajust 1 OpOMHOM
Bosoi. ['openue anermnena. PasnoxeHnue kaydyka IpU HarpeBaHMM M HCIbITAaHHUE
IOPOAYKTOB  Pa3JIOKEHUs. 3HAKOMCTBO ¢  oOpasmaMu  KaydykoB. beH3zonm — kak
pactBoputenb. ['openue Oenzona. OTHomeHue OeH307a K OPOMHON BOJE M PacTBOPY
nepMasrasara kanus. OKucieHue Toayona

o PacTBOpeHue B aleTOHE pazIMUYHBIX OpraHMYeckux BemiecTB. OOpaslbl MOMOMUX U
YUCTALIUX CPENICTB.

e OOpa3upl mIacTMacc,

JlaGopaTopHble ONBITHI.

W3roroBneHue Moaesell MOJIEKYJl yIiIeBOI0POI0B

O3nakomiieHHEe ¢ 00pa3amu MPOAYKTOB HeTenepepadoTKu

Oxucnenue sta”ona okcugoM menu (I1).

PacTBOpeHune rnunepuHa B BOJIE U peaklus ero ¢ rugpokcugom meau (I1).

Xumuueckue cBoiicTBa (eHoa

Oxkwuciienne MeTanass (3TaHajis) OKCHIOM cepedpa.

Oxkwucienne Mmetanais (dtaHans) ruapokcuaom meau (I1)

PacTtBOpUMOCTH JKHPOB, J0KA3aTENbCTBO HX HENPEAEIbHOIO XapakTepa, OMBUICHUE

KHPOB.

9. CpaBHEHHE CBOMCTB Mbljla U CHHTETUUYECKHX MOIOILUX CPE/CTB

10. CpoiicTBa IIIIOKO3bI KaK aJIbJIETUAOCIHUPTA.

11. B3aummojaencTBHe caxapo3bl C TUAPOKCUAOM KaJIbLIMS.

12. IlpuroToBieHHEe KpaxMaJbHOIO KJIelcTepa U B3aUMOJEHCTBHE C HOIOM.

13. 'upponu3 kpaxmana. O3HakomiieHHE C 00Opa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

14. 1IBeTHbIC peakIuu Ha OCIKU

N A WNRE

IIpakT4yeckune padoThI

1.« ITomyuenue sTuneHa U U3y4eHHE ero CBOMCTBY.

2. «[Tomy4yeHne yKCyCHOM KHCIIOTBI U U3yYEHUE €€ CBOMCTBY.

3. «PemieHne SKCIIEpIMEHTABHBIX 33/1a4 HA PAaCIIO3HABAHNE OPTaHMYECKUX BEIIESCTBY.
4. «Pacnio3HaBaHME MJIACTMACC U BOJIOKOH.

11 kaace (102 u. 3 4. B HENENIO)
OBHIAS XUMMUSL.

Crtpoenue aToma

ATOM — cio)Has yacTtuia. AToM — cllo)KHas yacTtulia. Jloka3aTeabcTBa CIOKHOCTH CTPOEHUS
aToMma: KaTOJHbIe U PEHTT€HOBCKHE JIy4Hd, PoTod(h(DHeKT, paanoakTUBHOCTb. OTKpHITHE
AIIEKTPOHA, MPOTOHA U HelTpoHa. Monenu crpoenus atoma (Tomcona, Pesepdopna, bopa).
Maxkpomup u MukpoMup. KBaHTOBO-MeXaHNYECKHUE NTPEACTABIEHUS O CTPOEHUH aTOMa.
CocrosiHue 251eKTpoHOB B aToMe. HykiioHbI: mpoToHb! U HeTpousl. Hykmuasl. M300aps! u
u30Tonbl. KBaHTOBO-MeXaHMUECKUE MPEICTaBIECHUS O pUpoe dekTpoHa. [lonstre 00
AIIEKTPOHHOM OpOUTAIH U IEKTpOHHOM obsake. [IpaBuia 3amonHeHus: JHEPreTUYECKUX
ypoBHeH U opOuTanei anekrponamu. [IpuHIUI MUHUMYMa SHEPTHH. DIEKTPOHHbIE



KOH(HUTypauu aTOMOB U HOHOB. OCOOEHHOCTH 3JIEKTPOHHOT'O CTPOEHUS aTOMOB XpOMa, ME/IH,
cepebpa u ap.

BanenTHble BO3MOKHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB. BajleHTHBIE 251eKTpOHBI. BaneHTHbIe
BO3MOYKHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB, 00YCIIOBICHHbIE Pa3IMYHbIMU (DaKTOpamu.
CpaBHeHUE NOHATUHN «BAJEHTHOCTb» U «CTEIIEHb OKUCIICHUS».

[lepnonnueckuii 3akoH u [lepuonnueckas cucrema xumudeckux 3nemMeHToB Jl. . Menneneesa
u ctpoenue aroma. [Ipennocsiiku otkpbiTus [lepuoauueckoro 3akoHa. OTKpbITHE 3aKOHA.
[TepBas popmynuposka Ilepuogudeckoro 3akona. Ctpykrypa [leproandeckoit CuCTEMBI
sneMeHTOB. COBpeMEHHBIE IPEACTABICHUSI O XUMUYECKOM 3JeMeHTe. Bropas ¢popmynupoBka
ITepuognueckoro 3akoHa. [lepnonnyeckas cucreMa u CTpoeHue aroma. PU3NYECKUN CMBICI
IIOPSIIKOBOTO HOMEpPA 3JIEMEHTA, HOMEPOB I'pynibl U nepuoaa. Ilepuoanueckoe usmeHeHue
CBOICTB 2JIEMEHTOB: PaJInyca aToMa, MEKTPOOTPULATENbHOCTH. [ [puunHbI N3MEeHEHUs
METAIIMYECKUX U HEMETAUNINYECKUX CBOMCTB AJIEMEHTOB B Ipylax U NepUoAax, B TOM YUCIE U
B 6onbnx. Tpetbs popmynuposka [lepuoanueckoro 3akoHa. 3Hauenue Ilepuoauueckoro
3akoHa u [lepuoanueckoil cucteMsl JUisl pa3BUTHS HAYKU U IOHUMAHUS XUMUYECKOW KapTUHBI
Mupa.

Hemoncrpanuu. ®otorddext. Karomusie myun (31€KTpOHHO-TY4EBbIE TPYOKH), MOICITH
3JICKTPOHHBIX 00J1aKOB (OpOHMTaseii) pasnuuHoi popMbl. PaznmuyHbie BapraHThI TaOIUIL
[Tepuoaunueckoii cucreMbl xumMudeckux nemMeHToB . 1. Menaeneesa. O0pa3iibl IpOCTBIX
BEUIECTB, OKCUOB U TMIPOKCHUIOB JIEMEHTOB 3-TO MEPUOJA U IEMOHCTPALUs UX CBOMCTB.
Crpoenue BemiecTBa. JlucrnepcHble CUCTEMbI

Xumuueckas cBsa3b. Equnas npupona xumudeckon cBs3u. [IoHATHE 0 XUMUYECKOU CBA3U KaK
IIPOLIECCE B3aUMOJICHCTBUS aTOMOB C 00pa30BaHUEM MOJIEKYJ, HIOHOB U paJuKaioB. Buabl
XUMHUYECKOH CBsI3U. AMOp(HBIE U KpUCTAJUINYECKHE BellecTBa. FloHHas XUMUYecKas CBsI3b.
JunonpHbl MOMEHT cBA3U. CBOMCTBA BELIECTB C HIOHHOW KPUCTAJUIMUECKON PELIETKOM.
KoBanienTHas cBs3b. MeTo/1 BaJICHTHBIX CBsi3eH B 00pa30BaHNUU KOBAJICHTHOM CBSA3H.
DNEKTPOOTPULIATEIBHOCTh U PA3HOBUAHOCTH KOBAJIGHTHOM CBSI3H 110 3TOMY IPU3HAKY: MOJSPHAS
Y HETOJISPHA.

Crioco6 mepekpbIBaHus SJIEKTPOHHBIX OpOUTaNiell U Kiaccu(hUKaus KOBaJICHTHBIX CBSI3EH 110
3TOMY IIPU3HAKY: CT- U P-CBs3U. KpaTHOCTh KOBaJIGHTHBIX CBS3€H M UX KilaccH(UKanus 1o
ATOMY NPU3HAKY: OJIMHAPHAsL, IBOMHAS U T. 1. MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U:
O0OMEHHBII U JOHOPHO-aKIeNTOpHbIN. KpucTtammyeckoe cTpoeHre BEImecTB ¢ 3TUM TUIIOM
CBSI3M, X (PU3UYECKHE CBONCTBA.

Mertannudeckas cBsi3b U €€ 0cOOeHHOCTH. PU3NUECKUE CBOMNCTBA METAJUIOB KaK (QyHKIHS
METAJUIMYECKON CBSI3U U METAJUIMYECKOW KPUCTAIMYECKON PEIIETKH.

BonoponHas cBsi3b 1 MexaHu3M ee 00pa3oBaHusi. MeXMOJIeKy- JsipHast U BHYTPUMOJIEKYIIIpHast
BOJIOPOJHBIE CBSA3H. PU3NUYECKUE CBOWCTBA BEUIECTB C BOAOPOJHON CBA3BI0. bruonornyeckas
POJIb BOAOPOAHOM CBA3M B OPraHU3aLUK CTPYKTYp OHOIIOIMMEPOB.

I'uOpunnzanus opOuTaneit u reometpust Mol € K yi. Teopus rubpuauszanuu. Tumsl
rUOpUIN3AIMH AIEKTPOHHBIX OpOUTaIel U reOMETpUsl OPraHUYECKUX U HEOPTraHUYECKUX
MOJIEKYII.

Teopus cTpoeHHsI XUMUYECKHUX COeIUHEH U U. [Ipeanocbulku co3ianus TEOpUH CTPOEHUS
XUMHYECKHUX COCIMHEHMI: Che3]] ecTecTBoucnbITaTenel B I. [lIneiepe. JInuHOCTHBIE KauecTBa
A. M. bytnepoBa. OCHOBHBIE ITOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOECHUS OPraHUYECKHUX
COEIMHEHUI U COBPEMEHHOI TEOpHUH CTpoeHMs. M30mepus B opraHnyeckoi xumuu. B3anmuoe
BJIIMSTHUE aTOMOB B MOJIEKYJIaX OpPraHMYECKUX U HEOPraHMYECKHUX BEIIECTB.

OcHOBHbIE HaNpaBICHUS Pa3BUTHSI TEOPUU CTPOCHHSI OPraHUYECKUX COETMHEHUH (3aBUCUMOCTh
CBOMCTB BEILIECTB HE TOJIBKO OT XUMUYECKOTO, HO U OT UX 3JIEKTPOHHOT'O U IPOCTPAHCTBEHHOT O
ctpoenus). UHAyKIMOHHBINH 1 Me30MepHbIi 3 dexTr. CTepeoperyaspHOCTb.

JlnanekTruuecKkue OCHOBBI OOIIHOCTH JBYX BEAYLINX TEOPUN XUMHUH. [IHMaTeKTHUECKUE OCHOBBI
oburHoctu Ilepuoanueckoro 3akona /. 1. MenaeneeBa u reopuu crpoenust A. M. byrneposa B
CTaHOBJIEHUH (PaOOTHI MIPE/IIECTBEHHUKOB, HAKOIUIEHUE (DAKTOB, yUacTHE B Che3/1aX, PYCCKHIA



MEHTAJIUTET), TIpeicka3aHuu (HOBbIC dyieMeHThl — Ga, Se, Ge 1 HoBBIe BelecTBa — U30MEPHI)
1 pa3BUTHH (TPH GOPMYITHUPOBKH ).

[Tomumeps! oprannyeckue U Heopranuueckue. [lonumepsl. OCHOBHBIE MOHATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: «MOHOMEDPY», «IIOJUMEP», «MAKPOMOJIEKYJIay,
«CTPYKTYPHOE 3BEHO», «CTEIEHb MTOJIMMEPU3ALUIY, «MOJIEKYJIsIpHas Maccay. CriocoOsl
MOJIy4EHUS IOJIMMEPOB: PEAKLIMK ITOJIUMEPU3ALNUN U MTOJIMKOHACHCAMU. CTPOEHHE MTOJIMMEPOB:
reoMeTpuyueckas opmMa MakKpoOMOJIEKYJl, KpUCTAIUIMYHOCTh U aMOP(HOCTb,
crepeoperyisipHocTb. [lonmumepsl oprannueckue u Heopranndeckue. Kayuay- ku. [Imactmaccer.
Bonokna. buononumepsl: 6€1KH 1 HyKJICMHOBBIE KUCIOTH. Heopranndyeckue noanMepsl
ATOMHOTO CTPOEHHUS (AJUTOTPONHbIE MOIU(DUKALIUN YTIIepo/ia, KPUCTAJUIMYECKUN KPEMHUH,
CEJIEH U TEJUIYp LIETI0YEYHOr0 CTPOEHUS, JUOKCU] KPEMHHUS U JP.) U MOJIEKYJISIPHOTO CTPOCHHUS
(cepa mmacTudeckas u ap.).

Hucniepcusie cucrembl. YucTole BemiecTBa 1 cMecH. Kinaccupukanus XMMHUYECKUX BEIIECTB 110
guctote. CoctaB cmeceil. PactBopsl. PactBopumocTs BemniecTB. Kiaccudukaiusi pacTBOpoB B
3aBUCUMOCTH OT COCTOSIHUSI pACTBOPEHHOT'O BELIECTBA (MOJIEKYJISIPHBIE, MOJIEKYJIIPHO-UOHHBIE,
MOHHBIE). TUIIBI PACTBOPOB IO COACPKAHUIO PACTBOPEHHOTO BellecTBa. KoHuentparus
pacTBOpOB.

[Tonstue «iucnepcHas cuctemay. Knaccudukanus AUCIIEPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHoOro COCTOSIHMSI TUCIIEPCUOHHON CpeJibl U AUCTIEPCHON (ha3bl, a TAKXKE IO pa3Mepy
yactull. [')pyboucnepcHble CUCTEMBL: SMYIIbCUU U cycnieH3uu. PacyetHrle 3a1aun. PacueTs o
XUMHUYECKHM (popmyriam.

Pacuetsl, cBsI3aHHBIE C TOHATUAMHU «MACCOBAas AOJIS» U «0OBbEMHAs TOJIS» KOMIIOHEHTOB CMECH.
Brprunciienne MOISIpHON KOHIIEHTPAMUA PACTBOPOB.

HemoncTpaunu. Moaenu KpUCTAINIMYECKUX PELIETOK BEIIECTB € Pa3IMYHbIM TUIIOM CBS3EH.
Moaenu MOJEKyYJ pa3InuHOl reoMeTprun. MoJIen KpUCTANIMYECKUX PENIETOK aaMasa u
rpadura. Moaenu MoJieKysl U30MEPOB CTPYKTYPHOU U MPOCTPAaHCTBEHHOM n3oMepun. Moenu
KPUCTAJIIMYECKHUX PELIETOK METaNIOB. Moenu u3 BO3yLIHbIX IaPOB, OTPAXKAIOIINE
IPOCTPAHCTBEHHOE PACIIONOXKEHHUE SP -, SP-, SP-TUOPHAHBIX OpOHTACH B MOJIEKYJIax
OpraHMYECKUX U HEOPraHUYECKHUX BEIIECTB.

Konnekuus miaactmacce u BoJokoH. O0pa3iibl HEOPraHUYECKUX MOJIMMEPOB: CEPbl IIACTUYECKOMH,
docdopa kpacHoro, kBapia u ap. Monenu moinekyn 6enkoB u JJHK. O6pasiisr pa3znuaHbix
cucreM ¢ xkunkoi cpenoil. Koarymsamnus. Cunepesuc. I dext Tungans.

JlaGoparopHble ONBITHI. 3HAKOMCTBO € KOJJIEKIHUAMHU MUIIEBBIX, METUIIUHCKUX U
Ouosoruueckux reneit u 3ouneii. [lonmydenne koyutonHOro pactBopa xmopuaa xenesa (I11).
XUMUYECKUE PEAKIINU

Knaccugukarus XuMHUUeCKUX peakluii B OpraHMueckoi U Heopranudeckoi xumuu. [lonarue o
XUMHYECKON peaklMU, OTINYHE €€ OT SACPHOM peakuuu. AJJIOTPOIIHbIE U MOJUMOpP(dHbBIE
IIPEBPALICHMSI BEILIECTB.

Knaccudukanus peakiuii B HEOpraHM4eCKOi XUMHUHU IO YUCITY U COCTaBYy Pearupyroumx
BEIIIECTB (Pa3I0KeHUs, COeTUHEHUS, 3aMEILICHHsI, OOMEHa).

Knaccudukanus XuMHUeCKUX peakliiii B OpraHMYecKOil XuMuM (MIPUCOETUHEHUS, 3aMEILIEHNUS,
OTUIETIJICHUS, N30MEPH3aIIUN).

Knaccudukanus peakiuii no remnoBomy 3ddexty, o $ha3oBoMy cOCTaBy, IO y4aCTHIO
Katanmzaropa. OOpaTuMble U HEOOpAaTUMBbIE PEAKIIUH.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH U PEAKINH, UaylIHe 0e3 N3MEHEHUS CTereHel
OKHCJIEHHS JIEMEHTOB. MeXMOoJIeKy- JIIPHbIE U BHYTPUMOJIEKYJIIPHBIE OKUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE peaklMy. Peakiiuy AucrponopuroHupoBanus. MeToasl cocTaBIeHUs
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIA: METO/1 AJIEKTPOHHOI0 OajaHca.

OCHOBHBIE OHATUS XUMHYECKON TepMoarHaMuKkH. [IepBoe Hawasio TepmoanHaMuku. TermioBon
et xumuueckoi peakuuu. 3akoH ['ecca u cieactBus u3 Hero. TeroTa (SHTAIBINA)
o0Opa3oBaHus BellecTBa. TepMOXUMUYECKUE PACUETHI.



[Tonsitue suTponuu. Bropoe Hayano Tepmoaunamuku. CBoboaHas sueprus I uo60ca. Pacuers
CaMOIPOU3BOJIBHOTO MPOTEKAHUSI XUMUYECKON PEAKIIUH.

CxopocTb xumuueckux peakuuid. [Ipenmer xumnuueckoit kunetuku. [lonsitue ckopoctu
XUMUYECKON peakuuu. KuHeTnueckoe ypaBHEHUE PeakliMi U KOHCTaHTa CKOPOCTH XMMUYECKOMN
peaxkiuu. @akTopsl, BIUAIOIINE HA CKOPOCTh XMMHUECKOH peakluy (IpUpoJa pearupyromux
BEIIECTB, KOHIIEHTPALIU, TeMIIepaTypa, IOBEPXHOCTh COMPUKOCHOBEHHS BEILIECTB).

[TonsaTHe 0 KaTanmu3aTopax U Karajause. | OMOreHHbIN U reTepOreHHbIN KaTain3. GEepMEHTHI.
OOpaTuMOCTh XMMHUYECKHUX peakiuii. XuMudeckoe paBHoBecue. OOpaTuMble XUMHUYECKHE
peakiuu, u3MeHeHne dHepruu [ nodca B oOparuMoM mporecce. XMMUIECKOE PABHOBECHE U €T0
IrHamuyeckui xapakrep. Koncranta xumuueckoro paBHoBecus. [Ipunnun Jle [larensbe.
CMmeleHne XuMUYECKOr0 paBHOBECHSI.

DJIEKTPONUTHYECKAS AUCCOLMALMS. DIEKTPOJIUTHI M HEAJIEKTPOIUTHL. DIEKTPOIUTHYECKAs
JUCCOLMAIMS, MEXaHU3M JUCCOLMALIMY BEIIECTB C Pa3IMYHBIMU BUJaMU CBsI3U. CUIIbHBIE U
cinalpie AMeKTponnuThl. CTEeNeHb JUCCOLUUAIMN U €€ 3aBUCUMOCTb OT Pa3InYHbIX

¢daxTopoB. MonHoe npoussenenue Boabl. [Tonstue pH. Bonoponnsiii mokasaresb.

IMuapomms. I'maponus kak 00OMeHHBIH rporiecc. OOpaTUMBIN U HEOOPATHUMBINA THAPOITU3
OpraHNYECKHUX U HEOPraHWYECKUX BEUIECTB. I uaponns coneil. I'mapoans opraHndeckux
COeIMHEHUH KaK XMMHUYecKas OcCHOBa oOMeHa BemiecTB. ['uaponusz AT® kak ocHOBa
HHEPTeTUIECKOT0 0OMEHa B KUBBIX OpPraHU3Max

PacuetHbie 3agaun. Pacuersl 10 TEPMOXUMHYECKUM YpaBHEHUSAM. BbIunciieHre TeII0BOro

s dexTa peaKkuy o TeIIoTe 00pa30BaHMs PEarHpyIOIIUX BEIIECTB M MPOIYKTOB PEAKIIHH.
Onpenenenne pH pactBopa 3a1aHHONM MOJISIPHOM KOHLIEHTpauuu. PacueT cpeaneil ckopoctu
peaKkLyy 0 KOHUEHTPALUsIM Pearupyrouux BeuecTB. BolurcieHus ¢ UCIoNb30BaHUEM ITOHSITHS
«TeMIlepaTypHbIi KOOPPUIIUEHT CKOPOCTH peakiumn». HaxoxxaeHne KOHCTaHThl PaBHOBECHS
peaKkLyy 0 PaBHOBECHBIM KOHIIEHTPALUSAM U ONPEEICHNE UCXOAHBIX KOHLIEHTPALUN BEIIECTB.
JemoHcTpanuu. ANIOTponHbIe MpeBpalieHus cepsbl 1 Gpochopa. Peakuuu, naymue ¢
o0Opa3oBaHHEM rasa, ocajka Wil Boabl. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKLIUY B
HEOPraHMYECKON XMMUU(B3aUMOICHCTBHE IIUHKA C PACTBOPAMU COJISTHON KUCTIOTHI U CynbdaTa
meau (I1)). OxucanTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B OPTaHUYECKON XUMHUH (OKHCIICHHUE
anbJIeTu/ia B KApOOHOBYIO KUCIOTY — PEAKIUS «CepeOpsTHOrO 3epKajiay UM peaklus ¢
rugpokcuiioM meau (1), okucneHne sTaHoa HAa METHOM KaTajiu3arope). M3yuenue
3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIIMM OT KOHLIEHTPALMK BELIECTB, TEMIIEPATYPHI
(B3auMoielicTBHE TUOCYJIb(aTa HATPUSI C CEPHOM KUCIIOTOM ), TOBEPXHOCTH CONMTPUKOCHOBEHUS
BEUIECTB (B3aMMOJEICTBUE COJISIHON KUCIIOTHI € TPaHyJIaMH U ITOPOIIKaMH aJIFOMUHHUS WIH
nuHKa). [IpoBeieHne KaTanUTUYECKUX peakluil pa3sioKeHUs TEPOKCH 1A BOJIOPOA, TOPEHHUS
caxapa, B3auMOJICHCTBUSA MOoJa U amoMuHusA. Koppo3us xeses3a B BOJHOM cpesie ¢ ypOTPOIIMHOM
u 6e3 Hero. HabmroieHne cMeleHuss XMMUYECKOTO paBHOBECHS B CICTEME:

FeCl; + 3KSCN = Fe(SCN)3 + 3KC1.

CpaBHeHuE 3J1eKTPONIPOBOJHOCTH PACTBOPOB AIEKTPOINTOB. CMeEIIeHNEe PaBHOBECHUS
JUCCOIMALUY ca0bIX KUCIOT. IHTUKATOPBl M N3MEHEHHE UX OKPAaCKU B Pa3HBIX Cpe/iax.
HonHble peakliuy U yCIOBHS UX IpoTekaHus. [ uaponus kapOoHaTOB, Cy/Ib(PaToB U CHIIMKATOB
IIEIOYHBIX MeTaIoB, HuTpara ceunia (I1) mim nunka, xmopuna ammonust. CepHOKUCIIBIN 1
(epMEeHTaTUBHBIN TUAPOSIN3 YTIEBOIOB.

JlaGopatopHsble onbITH. Pa3noskeHune nepokcuaa Bogopoa ¢ nomolursio okenaa meau (1) u
KaTana3bl. 3HaKOMCTBO ¢ kKoJuiekuerdn CMC, conepxanmux sH3UMBbI. Peakiuu, nayime ¢
00pa30BaHUEM OCAaJIKa, ra3a MM BOJBI JJIS1 OPraHMYECKUX U HEOPTaHUYECKHUX IIEKTPOIUTOB.
Paznuunele cinyuau rugponn3a conei. MccnenoBanue cpeabl paCTBOPOB € MOMOIIBIO
UH/IUKaTOPHON OyMar.

[TpakTuueckas padota Ne 1. CkopocTh XUMHUYECKHUX peakiuil. XUMHUYeCKoe paBHOBECHE.
[TpakTuyeckas padora Ne 2. PemeHue skcriepuMeHTaIbHBIX 3aj1a4 1Mo TeMe «[ uaponus».
BemecTBa 1 X cBOMCTBa



Knaccudukanus HeopraHmuecKux BemecTB. BerecTBa mpocThie U CIOXKHBIE. biaropoiHeie
ra3bl. CpaBHHATEIbHASA XapAKTEPUCTUKA ITPOCTHIX BEIIECTB: METAINIOB U HEMETAILIIOB,
OTHOCHUTEIILHOCTh 3TOM Kiiaccupukamuu. CIoKHbIC BEllecTBa: OWHAPHBIC COSTUHEHUS (OKCHIBI,
raJIOreHUIbl, CyIb(GUIBI U T. 1.), THIPOKCUIBI, COJIH.

[ToHsiTHE O KOMIUIEKCHOM COEJIMHEHUH.

JloHOpHO-aKIeNnTOPHOE B3aUMOJICHCTBHE KOMILJIEKCOOOpa30Ba- TeJiel U JINTaH /I0B.
KoopauHanuoHHOE 9iCIIo KOMILIEKCO00pa3oBa- Teist. BHyTpeHHss u BHEITHS cdepa
KOMILJIEKCOB.

Juccounanys KOMIUIEKCHBIX COeIMHEHUN. [[puMeHEHEe KOMITJIEKCHBIX COCIMHEHUN B
XMMHUYECKOM aHAJIU3€ U B IPOMBILIIIEHHOCTH, UX POJIb B IPUPOJIE.

Knaccudukanus oprannueckux BemecTB. Kinaccudukaiius opraHuuecKux BEIEecTB 0
CTPOECHHIO YIIIEPOTHOM LIeNH (AUUKINYECKUE U IUKINYECKUE, HACHIILIEHHBIE U HEHACHIIIICHHEIE,
KapOOIMKINIECKIE U TEeTePOLIUKINICCKUE, APOMATUICCKUE YTIIEBOAOPOIbI). YTICBOIOPOIBI
(aymkaHbl, aJKEHBI, AIKUHBI, IIUKJI0- AJIKaHbl, aJIKaJUCHBI, aPEHBI, FAIOreHONPON3BOIHbBIE
yraeBo10poaoB). OyHKIIMOHAIBHEIE TPYIIBI (TUAPOKCUIIbHAS, KAPOOHMIIBbHAS, KAPOOKCUIIbHAS,
HUTPOIPYIINa, aMUHOTPYIIA) U KJIACCU(PUKAIUS BEIIECTB [0 3TOMY IIPU3HAKY.

M e T a J a bl. [onoxenue meramnos B Ilepuoauueckoii cucreme J{. . Menneneena.
OcoOeHHOCTH CTPOEHUS aTOMOB M KpucTa/uioB. [lomumopdusm. O0mmue Gpusndeckne CBOHCTBA
MeTaiI0B. PeppOMArHeTUKHY, NapaMarHeTUKU U JUaMarHEeTHKU.

DNEeKTPOXUMHUYECKUH psiji HallpspKeHUH MeTaiioB. CTaHJapTHBIN BOJOPOIHBIN 3IEKTPOA.
CranpapTHble 2IEKTPOAHbIE MOoTeHIManbl. OO1IMe XUMUYECKHUEe CBONCTBA METAJLIOB!
B3aMMO/ICHCTBHE C HEMETAJUIAMH, BOJOH, OMHAPHBIMHU COETMHEHHUSIMU, KUCIIOTAMH, COJISIMH.
B3anmoaeicTBie HEKOTOPBIX METAJIJIOB € PACTBOPAaMH 1esiovel. B3aumoaeiicTBe akTUBHBIX
METAJIJIOB C OPraHUYECKUMHU COeIMHEHUAMU. OCOOEHHOCTHU peakluii METAJIJIOB C a30THOW U
KOHLEHTPUPOBAHHON CEPHOU KHCIIOTOM.

Kopposus metannos. [lonstie koppo3un. Xumuueckas U 3JIEKTPOXUMUYECKasi KOPPO3Hs U
CHOCOOBI 3aUThl METAJUIOB OT KOPPO3UH.

OO6mme crocoObl MOTyYeHHsI METAIUIOB. MeTtaiuisl B mpupoie. OCHOBHBIE CIIOCOOBI MOTyYSHHS
METaJUIOB (IUPOMETAILTYPIUs, THAPOMETAIITYPrUsl, 3J€KTPOMETAILTYPrus).

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN IIpOLECC. DIEKTPOIN3 PACILIIaBOB
IIEKTPOJINTOB. DIIEKTPOJIU3 PACTBOPOB IEKTPOJIIUTOB C HHEPTHBIMU U AKTUBHBIMU
anekTpoaaMu. Mcnonab3oBaHue 37€KTPOIN3a B IPOMBILIUIEHHOCTH.

Mertannel rnaBHbIX noarpymni. [llenounsie MeTamisl, 001as XapakKTepUCTUKa Ha OCHOBE
nostoxkenus B [lepnoanueckoit cucreme anemeHToB 1. M. MeneneeBa u CTpOEHHsI aTOMOB.
[Tonydenue, pusnueckue U XUMHYECKHE CBOWCTBA, TPUMEHEHHE IETOYHBIX METAJIOB U UX
coenuHeHuil. bepunii, Maruui, 1mea04YHO3eMeNbHbIE METAIJIbL, UX 00111asi XapaKTepUCTHKA Ha
OCHOBe€ noJoxeHus B Ilepuonnueckon cucreMe anemenTos . M. MenzeneeBa u ctpoeHus
atoMoB. [lonyuenue, pusnueckre 1 XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE I11€T0YHO3EMENIbHBIX
METaJUIOB U UX COCTUHEHUH. ATIOMUHUHN, CTpOSCHHE aToMa, (PU3NYECKHEe U XUMUYECKUe
CBOICTBa, MOJIy4eHUE U IPUMEHEHHE.

Mertannbel TOOGOYHBIX MOATPYI. XapaKTepUCTUKA METAJUIOB MMOOOYHBIX MOATPYII 10 UX
nonoxxkeHuto B [lepuogumueckoii cucrteme snemenToB Jl. 1. MenaeneeBa u CTpOCHUIO aTOMOB.
Menp: pusnyeckre 1 XUMUYECKHE CBOMCTBA, MOJydyeHHe U IpuMeHeHne. BaxkHeine
COETMHEHUS MEJIU.

Puznyeckue 1 XMMUYECKHE CBOMCTBA, ITOJIy4eHHE U IPUMEHEHHUE [IUHKA. XapaKTepUCTUKa
BaXXHEHIINX cOeAMHEHUH (OKCHIa ¥ TUAPOKCUIA INHKA).

PuU3nYeCKUE U XUMUYECKHE CBOMCTBA, TOJIy4YEHUE U IPUMEHEHUE XpOMa. XapaKTepUCTHKA
BOXHEHIIHNX coequHeHmi (okcuaa u ruapokcuaa xpoma (111), auxpomaToB 1 XxpoMaToB
IIEJ0YHBIX METAUIOB). OCOOEHHOCTH BOCCTAHOBJICHUS AUXPOMATOB B 3aBUCUMOCTH OT CPEJIbI
pacTBOPOB.



®dusnueckue 1 XUMUYECKUE CBOMCTBA, MIOJy4CHUE U IPUMEHEHHE Mapraiia. XapakTepUCTUKa
BOKHEUIIINX COCTMHEHUN: OKCHJIOB, THAPOKCHIOB, cojiei. OCOOEHHOCTH BOCCTAHOBJICHUS
MepMaHTaHaTOB B 3aBUCUMOCTHU OT CPEJIbl paCTBOPOB.

HemeTaibl. [Tonoxenue nemeramwios B [lepuoanyeckoit cucreme [I. . Menneneesa.
Oco0eHHOCTH CTPOEHUS aTOMOB M KPUCTAJIOB. AJUIOTPOIIUS.

bnaroponnsle rassl.

OxucnuTenbHbIe M BOCCTAHOBHUTEIBHBIE CBOMCTBAa HeMeTaIIOB. OO0I1as XapaKTepucTHKa
BOJIOPOJIHBIX cOelMHEHUH HeMeTaiioB. OOmias xapakTepucTHKa OKCUI0B U I'MJIPOKCUI0B
HEMETAJLIOB.

["anorensl. CTpoeHHE aTOMOB I'aJIOT€HOB, UX CPAaBHUTENbHASA XapakTepucTuka. CBoiicTBa
IIPOCTBIX BEIIECTB, 00pa30BaHHbIX rajnoreHaMu. OKHUCIUTENbHbIE CBOMCTBA raJlOr€HOB.
["anoreHoBoOpPOIBI, UX CBOWCTBA, CPABHUTEIbHAS XaPAKTEPUCTUKA. XJIOP U €r0 COEAUHECHMS,
HaXO0X/IEHUE B IPUPO/JIE, IOTYUEHHE, CBOMCTBA, IPUMEHEHHE. XJIOPOBOAOPO U COJISIHAS
KHCI0Ta. XJIOPHJIBI.

XanbkoreHnbl. HaxoxaeHne KMcaopoia u cepbl B IPUPOAE, MOJIYUYEHUE UX B IPOMBILIEHHOCTH U
nabopatopuu. CBOMCTBA KUCIOPOJA U CEPhl: AJLIOTPONUS U (PU3NYECKHE CBOWCTBA aJUIOTPOITHBIX
MoM(pUKALMI; OKUCIUTENbHBIE CBOMCTBA KUCIOPOA U CEPbI B PEAKLMIX C IPOCTHIMU
BellecTBaMu. BoccTaHoBUTENbHBIE CBOICTBA cepbl. OKUCIEHHE KMCIOPOAOM CIIOKHBIX BELIECTB.
OxucnutenbHble cBOMCTBA 030HA. [IpuMenenue kucnopozna u o3ona. [Ipumenenune cepsl.
CepoBo10po/1, HAX0XK/IEHUE B IPUPO/IE, TOIYUEHHUE, CTPOCHHE MOJIEKYJIbl U CBOMCTBA:
¢uznueckue u xummuueckue. CepoBoopoHast kuciaora u cyiabduasl. Oxcun cepsl (IV), ero
cBoiicTBa. CepHrcras Kuciora u ee conn. CepHast KucioTa: (Gu3ndecKre 1 XUMHUIECKUE
CBOMCTBA (OKUCIUTENbHbIE U 0OMeHHbIe). [Ipumenenne cepHoit kucnotsl. Cosn cepHON
KHUCIIOTHI. A30T. Haxoxxenue B ipupoie, noayuenue. CTpoeHue Mosiekysibl. OKUCIUTETbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA a30Ta. [I[pumeHenne azora. AMMMAK: OJIYy4EHHUE, CTPOECHUE
MOJIEKYJIbI, CBOMCTBA (OCHOBHBIE, PEAKIIMM KOMILJIEKCOOOpa30BaHusl, BOCCTAaHOBUTEIIbHBIE,
OKHCIUTEIbHbIE, PEAKIIMU C OPraHUYECKUMHU BEIIECTBAMU U C YIIIEKUCIBIM razoM). Conu
aMMOHUSI U uX npumeHeHue. OKCUbl a30Ta, UX CTPOCHUE U CBOMCTBA. A30THAs KUCIIOTA!
NIOJIyYEHUE, CIpoeHue MoeK)ybl U cBocTBa. HUTpaTel, X TepMuyueckoe

paznoxenue. Pacnosnasanue numpamos 1 UX IpUMEHEHUE.

®docdop. Haxoxenue B mpupo/e, noiaydeHue. AmioTponus 1 Gpusnyeckue cBoiicTa
Moupukanuii. OKUCIUTENbHbBIE CBOMCTBA (Peakuu C METalllaMi) U BOCCTAHOBUTEJIbHbBIE
cBoiicTBa (ocdopa (peakuu ¢ raloreHaMu, KucJIopoJIoM, KOHIIEHTPUPOBAHHON CEpHOM U
azoTHoi kuciaoramu). Oxcun pocdopa (V). dochopHbie KUCIOTH U UX COJIH.

VYraepon. Haxoxaenue B npupojie. AJIOTponus U puzndeckre cBoicTBa Moandukanuit
(moBTOpEHuE). XMMUYECKHE CBOWCTBA yIiIepo/ia: BOCCTAHOBUTEIbHbBIE (B3aUMOJIEHCTBHUE C
rajJioreHaMu, KUCIOPOJOM, CEPOi, a30ToM, Booi, okcuaoMm menu (1), KoHIeHTprupOoBaHHOK
CEpHOI M a30THOM KHCIIOTAMU) ¥ OKUCIIUTENbHbIE (B3aUMOJICHCTBIE C METaJIaMH, BOJJOPOJIOM,
KpeMmHueM, 6opom). [Tomyuenue, cBONCTBa U IPUMEHEHNE OKCUJIOB yTiIepoja. YToJbHas
KHCJIOTA U €€ COJIU.

Kpemuuii. HaxoxneHne kpeMHuUs B IPUPOJIE U €T0 MOJIydeHUe. AJIJIOTPOIINS U CBOMCTBA
AJIOTPONHBIX MOAMPUKAIUI KpeMHUs. BoccTaHOBUTEIbHBIE (PEAKIIUU € TaJOT€HAMH,
KHCJIOPO/IOM, PAaCTBOPAMH IIeNI0U€i) U OKUCIUTENbHBIE CBOWCTBA KPEMHHUS (PEAKIIUU C
metaiamu). [Ipumenenne kpemuus. OKCua KpeMHUs, KpEMHHUEBasi KUCIIOTA U €€ COJH.
Kucnots! oprannueckue u Heopranuueckue. CocTas, Kiaaccu(uKaus 1 HOMEHKIaTypa
HEOPraHMYECKUX U OpraHN4ecKuX KUcioT. [loaydyeHne BaKHEHIIMX OPraHUYECKuX U
HEOPraHMYECKUX KUCIOT. XUMHUECKUE CBOIMCTBA (peakuy ¢ MeTajlllaMH, C OKCUIaMU
METaJIJIOB, C OCHOBAHUSIMH, C COJIIMH, CO cupTamMu). OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
cBoiicTBa KUCIOT. OCOOCHHOCTH CBOMCTB CEPHOM U a30THOW KHUCTIOT.

OcHoBaHus opranudeckue u Heoprannueckue. Cocras, KilaccupuKalys, HOMEHKIIaTypa
HEOPraHMYECKUX U OPraHMYeCKUX OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOTYYSHHSI THIPOKCUIOB
MeTaJIJIOB (IIesIouell — peakIUsIMU METaJUIOB M UX OKCHUJIOB C BOJIOM, HEPACTBOPUMBIX



OCHOBaHUI — peaknueld oOMeHa). [TonydyeHrne aMMuaka 1 aMHHOB. XUMUYECKHE CBOHCTBA
OCHOBaAHUU: MIENIOYEH (pEaKIMu C KUCIO0TaMH, KUCIIOTHBIMU OKCHIaMH, PaCTBOPaMH COJICH, C
IPOCTHIMH BEIIECTBAMH, C TATOUIOIPOU3BOTHBIMHU YTIICBOJOPOIOB, (EHOIOM, KUPAMH);
HEPAaCTBOPUMBIX OCHOBAHMM (PEaKIMU C KUCIOTAMU, PEAKIIUU PA3TOKECHHS).

AmpoTepHbIe OpraHUYecKre U HeOpraHndeckue coequHeHus. CrocoObl MOTy4YeHuUs
aM(pOTepHBIX cCoeTUHEHHH (aM(pOTEPHBIX OCHOBAHUI M aMUHOKHUCIIOT), UX XUMUYECKHE
CBOMCTBA.

['eneTnueckas CBA3b MEXY KJIACCAMH OPIaHMYECKUX U HEOPTaHMYECKUX coequHeHui. [lonsaTus
«TEHETUYECKasl CBS3bY» U «T€HETHUUECKUH psi». OCHOBHBIE MPU3HAKUA TEHETUYECKOTO Psijia.
['eHeTnyeckue pspl METAILIOB (HA MpUMEpEe KallbLIKA U JKelle3a) M HEMETaJIOB (Ha mpuMepe
Cepbl U KPEMHHUS) U MEPEXO0IHOTO AIEMEHTa (Ha IpuMepe allfoMUHUsA). [ 'eHeTuueckue psibpl u
TE€HETUYECKas CBSI3b B OPraHMYECKOM XUMUU. EJMHCTBO MUpa BEILIECTB.

PacuerHble 3aauu. Berancnenue Macchl Wiim 00beMa MPOyKTOB PEAKIIUU 10 U3BECTHOM Macce
WK 00bEMY HCXOJTHOTO BEIIECTBA, COAEpKAIIEro MpruMecH. BorunciaeHre Macchl HCXOTHOTO
BELIECTBA, €CJIM U3BECTEH MIPAKTUUYECKUI BBIXOJ] U MAacCOBasi €ro J10Ji OT TEOPETUUECKH
BO3MOKHOTO. BBIYHCIIEHHS IO XUMHUYECKUM YPAaBHEHUAM PEAKIIUi, €CIIM OJTHO U3 PEarupyronmx
BEIIIECTB J1aHO B U30bITKE. OmnpeneneHne MoJIeKyIsIpHOi (popMyITbl BEIIeCTBA 10 MaCCOBBIM
noJisiM arieMeHToB. OrpeeneHne MOIEeKyIsIpHOi GopMyIibl ra3000pa3HOTO BEIECTBA MO
M3BECTHOM OTHOCHUTEIBHOM IIIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB. Haxoxnenue
MOJIEKYJISIpHOM (opMyJIbI BeliecTBa 1o Macce (00beMy) IPOAYKTOB CTOPAHHUSL.
Kom0OuHMpoBaHHbIE 3a1a4H.

JMemoncrpanuu. Komtekuus «Knaccudukamust Heopranndeckux emecTsy. [lomyuenue
KOMILJIEKCHBIX OPTraHUYECKUX M HEOPTaHUYECKUX COSIUHEHUN. JIeMOHCTpaIus CyXux
kpuctayoruapatos. Komnekuus «Kinaccudukaius opraHnyeckux BemecTB». Moenu
KPUCTAJUTMYECKUX PEHIETOK MeTauioB. Kosuiekius MeTauioB ¢ pa3HbIMU (DU3NIECKUMHU
cBoiicTBamu. B3aumoseiicTBue MeTauIOB ¢ HeMeTaulaMu (IMHKa C CepOid, ATFOMUHUS C HOA0M),
C pacTBOpaMu KHUCJIOT U 1enoyeil. ['openne meramioB (IMHKA, yKejle3a, MarHus B KUCIOPOJIE).
B3aumoneiicTBre a30THON U KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOT ¢ Meabio. Kopposus
METAJIJIOB B Pa3JIMYHbIX YCIOBUSAX U METOJIbI 3a1uThl OT Hee. Koynekuus pya. BocctanoBnenue
meau u3 okcuaa menu (I1) yrmem u Bonopoaom. Amomunorepmusi. B3aumoneiictsus cynbdata
meu (1) ¢ sxenezom. CocraBiieHre ralbBAaHUYECKHUX AJIIEMEHTOB. DJIEKTPOJIU3 PacTBOpA
cynegara menu (I1). OOpasiisl MENOYHBIX METAIOB. Peakiius okpanmBaHusi MIaMeHH COJISIMH
HIEJIOYHBIX MeTaJlI0B. B3aumoseiicTBue mutus 1 HaTpus ¢ Bogoil. O0pasibl

meTaisoB |IA rpymnmel. B3aumoneiicTBue kanbius ¢ BOAOK. ['opeHne Maruus B BOJI€ U TBEPIOM
yriieKuciioM ra3e. KauecTBeHHbIE peakliui Ha KaTHOHBI MarHus, Kanblus, 6apus. [lepexon
XpomaTta B 1uxpomar u odparso. [lonydenue u uccrienoBanue cBoiCTB ruapokcuaa xpoma (I11).
OkucnuTenbHbIe CBOMCTBA AUXpoMaTa Kaiusa. Mojenu KpUCTAIUTMYECKUX PEIIeTOK Hoa,
anmasa, rpadura. B3peiB cMecu BOJOpOJa ¢ KHCIOPOAOM (Tpemydero rasa). ['opeHue cepsi,
dbocdopa u yris B kuciopoae. OdeciBeunBanre OpoMHOM (MOAHOM) BOIBI STUIICHOM. [ 'ajoreHbl
(mpocthie BemiecTBa). OKUCIUTENbHBIE CBOWCTBA XJIOPHOM BOJIbL. [TomyueHne consHOM KHCIOTHI
u ee coiicTa. [Tonydyenue kucinopoza. [lonydeHre OKCHI0B TOPEHUEM MPOCTHIX U CIOKHBIX
BelecTB. B3aumoelicTBre cephl ¢ MeTallIaMu (aTIOMUHUEM, IIMHKOM, kene3oM). [lonydenue
CEpOBOJIOPOJIAa 1 CEPOBOIOPOAHON KUCIIOTHI, IOKA3aTEILCTBO HATMYUS CYIb(PHUI-MOHA B
pactBope. CBoiicTBa cepHOM KUCIOTHI. [loydueHne u paznoxkeHue Xaopuaa aMMOHHUSL.
[Monyuyenne okcuaa azota (IV) peakiueit B3auMoaeHCTBUS MEH ¢ KOHIIEHTPUPOBAHHOMN a30THOM
kucnotoil. Bzaumoneiicteue okcunaa azota (IV) ¢ Bopoit. Paznoxenue HuTpaTra HaTpus, TOPCHHE
yepHoro nopoxa. 'openue dhochopa, pactBopenne okcuaa hocdopa (V) B Boje 1 HCCIIEAOBAHHIE
MOJIY4YEeHHOTO pacTBOpa MHANKATOpOoM. KoJutekiust MpupoJHbIX COEIMHEHHH yriiepoaa.
Kpucrannmaeckue pemetku anMasa u rpadurta. AacopOrus okcua

azora (IV) akruBupoBanHbIM yriteM. [lepexon kapOoHaTa B THAPOKapOOHAT M OOPATHO.
Konnexuu npupoHbIX CUIIMKATOB U MTPOIYKIIUHA CUITUKATHOW MTPOMBIIIIICHHOCTH.
B3aumoseiicTBHE KOHIIEHTPUPOBAHHBIX a30THOM U CEPHOM KUCIIOT, a Tak)Ke pa30aBIeHHOM



a30THOM KHCJIOTHI C MEABI0. B3auMoielicTBMEe aMMuaKa ¢ XJIOpOBOAOPOIOM U BOJIOM.
BzaumopeiicTBue pacTBopa rujpokcua HaTpusi ¢ aM(pOTEPHBIM THAPOKCHUIOM [IUHKA UITH
anmoMuHMs. OCylleCcTBICHUE TPEBPALLCHUI:

1) Ca” CaO ™ Ca(0H), »

pA P205 A H3PO4 C&3(PO4)2

2)

3)

Cu ™ Cu0 ™ CuSQ4 ~ Cu(OH), A Cu0 ™ Cu C,Hs0H
|

CoH4 N CH3COH ~ CH3COOH

|

CH;0H—CH0H

JlaGopaTopHbie onbIThl. O3HaKOMIIEHHE ¢ 00pa3LaMy MpeICTaBUTENEeH Pa3HbIX KIacCOB
HEOPraHWYECKHUX BEIIECTB. B3auMOACCTBHE MHOTOATOMHBIX CIIMPTOB U IJIOKO3BI €
(bennHroBoi XKUIKOCThI0. KauecTBEHHbIE peaKIIMU Ha HOHbI Fe’+ u Fe’+. Osnakomenue c
oOpa3lamu npeacTaBUTENeH pa3HbIX KJIacCOB OPraHUYECKUX BellecTB. B3anMonelictBue
METAJIJIOB ¢ PACTBOPAMM KHUCIIOT U coJiel. O3HaKoMIIeHUE ¢ KoJuleKuel pya. B3aumoneicreue
AIIOMHHMS C paCTBOPaMU KHUCJIOT M 1ienodei. [lonmydenue u u3ydeHre cBOMCTB THIPOKCH 1A
amoMuHus. KauecTBeHHble peakliuy Ha KaTUOHBI Menu. Pasnoxkenue runpokcuaa meau (1I).
Ilonmy4yenue u uccie10BaHue CBOMCTB I’MAPOKCUAA IMHKA. KaueCcTBEHHbIE peaklUy Ha
raJIoreHu-uoHbl. O3HaKOMJICHHE ¢ KOJUIEKLIIUEN IPUPOIHBIX COEAUHEHM cepbl. KauecTBeHHBIE
peakiuu Ha cynbdua-, cynbPuT- u cyabpar-aHnoHbl. KauecTBeHHAs peakuus Ha HOH aMMOHHUSI.
Pacno3naBanue HutparoB. KauectBeHHas peakuus Ha Gocdar-anuoH. [lomyuenue yriaekucioro
rasa B3auMOJAEHCTBUEM MpaMopa C COJITHON KUCJIOTOW U UCCIIEOBAHUE €r0 CBOMCTB.
KauectBennast peakuus Ha kapOoHaT-aHUOH. [lonyueHne KpeMHHEBOW KUCIIOThI
B3aMMOJEMCTBUEM PacTBOpa CUJIMKATa HATPUsS C CUJIBHOM KUCIIOTON. PacTBOpeHre KpeMHHUEBOI
KHCJIOTBI B ILIEJIOYN.

[Tpaktuyeckas pabora Ne 3. [lonydeHue razoB 1 u3yuyeHHe UX CBOMCTB.

[Tpaktuyeckas padora Ne 4. PemeHne sSKCIepUMEHTAIBHBIX 3371a4 110 OPTaHUYECKOW XUMUH.
[TpakTtuyeckas pabora Ne 5. PemieHune sKkciepuMEeHTaNbHbIX 33j1ay 10 HEOPraHUYECKON XUMUH.
[Tpaktuueckas padota Ne 6. CpaBHEHHE CBOMCTB HEOPTAaHUUECKUX U OPTaHUYECKUX
COCIMHEHU.

[TpakTrueckas padorta Ne 7. ['eHeTndeckas CBsI3b MEX1y KJacCaMH HEOPraHUYECKUX U
OpraHUYECKHUX BEILECTB.

XuMus 1 00111eCTBO

X¥MHS 1 IPOU3BOACTBO. XMMHUUYECKAsl IPOMBIIIJIEHHOCTh. XUMHUYECKast TEXHONOTrus. ChIpbe U1
XUMHUYECKON POMBIIUIEHHOCTH. BoJja B XUMHU4eCKOW MPOMBIIITIEHHOCTH. DHEPIHsl IS
XUMHYECKOT0 IPOM3BOoACTBAa. HayuHble IPUHIUIIBI XMMUYECKOTO IPOU3BOACTBA. 3aluTa
OKPY’KaroIlleH cpepl U OXpaHa TpyJa IPpU XUMHYECKOM ITPOU3BoACTBE. [Ipon3BOACTBO amMmmuaka
Y METaHOJIa B CpaBHEHUH. buorexHomnorusa. HanorexHomorus.

XUMHUS U celbCcKoe X031icTBO. OCHOBHBIE Ha-IIPABJICHUS XUMU3AIMH CEIbCKOT0 XO035HCTBA.

Y no6penus 1 ux kiaaccupukanys. Xumuueckas Meiaropanus nous. [lectunuast u ux
KJ1accupuKanusa. XuMHU3aus >KMBOTHOBOJICTBA.

Xumus 1 mpo0IeMbl OXpaHbl OKpyxkaromieil cpenbl. OCHOBHBIE (PaKTOPBI XUMHUYECKOTO
3arpsi3HEHHS OKpyXxaroiei cpeabl. OxpaHa aTMochephl, BOJHBIX PECYPCOB, 3€MEITbHBIX
pECYpPCOB OT XUMHUUYECKOTO 3arpsI3HEHHUS.

XuMHS ¥ IOBCEHEBHAS KU3Hb YenoBeka. JlekapcTa. Moronue u 4ucTsImue cpeacTna.
XHUMHUYECKUE CPELICTBA TUTUEHBI U KOCMETUKU. MeXayHapoIHast CHMBOJIMKA 10 YXOIy 3a
TEeKCTUIIbHBIMU U3JENUSIMUA. MapKUpoBKa Ha yIIaKOBKaX MUIIEBBIX MPOYKTOB U MH(OpMAIIHs,
KOTOPYIO OHA CUMBOJIU3UPYET.



JlaGopaTopHbie onbIThI. O3HaKOMIIEHHE C 00pa3liaMy CPeICTB OBITOBON XUMHUH U

JIEKapCTBEHHBIX IIPENapaToB, U3y4eHHE NHCTPYKLUI K HUM I10 IPaBUIIBHOMY U O€3011acHOMY
IpUMeHEHHI0. M3yueHne Mexx1yHapoAHON CUMBOJIMKHU 10 YXOAY 33 TEKCTUJIbHBIMU U3JIENUSIMU

U MAapKHUPOBKH Ha YIIAKOBKAX IMHIICBBIX IIPOAYKTOB.

JemoHcTpanuu. BugeopparMeHTs! 0 IPOU3BOJICTBY aMMHUaka U MeTaHoa. Craiasl U 1pyrue
BUJIEOMaTEpHaIbl, HILUTIOCTPUpPYIOLIME OMO- U HaHoTexHoJoruu. Komnekuus «MuHepaiibHble
ynoOpenus». Komnekuus nectuunaoB. BugeopparMeHTh IO XUMUYECKOH MEIHOpaIy 10YB U
XMMH3aLUHU )KUBOTHOBOJCTBA. BuieopparMeHTh! U caiibl 5KOJIOrH4eCKOM TEMaTHKH.
JlomarnHsisi, aBTOMOOMIIbHAS alITEUKU U allTeuKa XMMUYECKOro kabunera. Koyuekuus Morommx

H YUCTAIIUX CPCICTB.

3.TemaTuyeckoe IJIAHUPOBAHME C YKA3aHHEM KOJINYECTBA YACOB, OTBOASIIMX
HA JJAHHYI0 TeMy 10 yriyojaeHHoMy Kypcey xumun B 10 kiacce

KosmuectBo
KoauuectBo KOHTPOJIbHBIX U
Ne Ha3sBanmue pa3aesia (TemMbl)
4acoB NPaKTHYECKUX
pabdot
1. Tema 1. OcHOBHBIE TeOpeTHYECKHE MOT0KEHUS 114 Ip.p.1
OpPraHuYecKoil XuMnu
Opranunueckast xumusi. Teopuss XMMUYECKOTO CTPOSHUS 11
BEIIECTB
2. Tema 2.YrneBoaopoabl 30 Ix.p
[IpenenpHbIe YIII€BOIOPO/IbI —ATIKAHBI 5
HenpenenbHble yriaeBogopo/s! (aIKEHbI, aJIKaAUEHBI, 9
AJIKVHBI)
[ukmoankaHsl 4
ApeHbl (apoMaTHUECKUE YTII€BOI0PO/IbI) 7
[IpupoaHbIe HICTOYHUKH YTIIEBOJAOPOIOB U UX MepepadoTKa. 2
["asiorenaskansl 3
3. Tema 3. Kucnopoacoaepxaiiue OpraHuyeckue 22 Inp. p. 2konmp.p
coe/IMHEHMS.
CriupThl U HEHOBI 6
KapOoHOBBIE KUCITOTHI 16
4, Tema 4. A3oTcoaepxaniue OpraHnyecKne CoeIMHeHusl. 16 Ik.p. 2np.p.
AMUHBI 3




I'eTepouukinyeckue coeAMHEHUS 4
AMHMHOCTIHPTHI 2
AMUHOKHUCIIOTBI 7
5. Tema 5. Xumusi NpUPOAHBIX COCAMHEHHU I 23 1 np.p. konmp.p 1
Kupsri 6
VrieBoanl
benxu
Hroro: 1024. S K.p.; 6 np.p.
11 knace
1 Tema 1.00mas xumust 22yac. 1x.p.
2 Tema 2. MeTaibt 20 yac. Ik. p.
3 Tema 3. Hemerauis 22 4ac. 1k.p.
1 op.p.
4 Tema 4. PacueTHbie 3a1aun 4 4ac. 1 k.p.
3 op.p.
5) Tema S. Xumust 1 0011ECTBO 14 gac.
Hroro: 1024. 4 K.p.; 4np.p.
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