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IInanupyemMsble pe3yJibTaThl

BpinyckHUK Ha 0230BOM YPOBHE HAYYHTCH:

—pacKpbIBaTh Ha IPUMEPAX POJIb XMMHUU B (POPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUpPa U
B [IPAKTUYECKOMN JESITEIbHOCTH YEJIOBEKA;

—J€MOHCTPUPOBATh Ha IPUMEPaX B3aUMOCBSI3b MEXK/Y XUMHUEN U JPYTUMHU €CTECTBEHHBIMU
HayKaMH;

—pacKpbIBaTh Ha IPUMEPAX MOJIOKEHUSI TEOPUU XUMHUUYECKOTO cTpoeHust A.M. Byrneposa;
—noHuMars ¢puszndeckuid cmoica [lepuomuaeckoro 3akona JI.1. MenaeneeBa u Ha ero OCHOBE
OOBSICHATH 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB OT
AJIEKTPOHHOTO CTPOEHUS ATOMOB;

—0OBSICHATH TPUYMHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEJICTABICHHUN 00 UX COCTaBE U
CTPOEHUH;

—IPUMEHSTH [IPaBUJIa CUCTEMATHUECKON MEKIyHapOIHOM HOMEHKIATyphl KaK CpeCTBa
pa3nuyeHus U UACHTU(UKAIMY BELECTB 110 UX COCTABY U CTPOEHHUIO;

—COCTaBJISATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYIIBI OPraHUYECKUX BEIIECTB KaK HOCUTENEH
nH(pOpPMAaLIUK O CTPOEHUH BEIIECTBA, €r0 CBOWCTBAX U MPUHAIIEKHOCTH K OIIPEIEIICHHOMY KJIaccy
COCTMHEHHH

—XapaKTepHU30BaTh OPraHUYECKHE BEILIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIIMBATh
MIPUYKMHHO-CIIEJICTBEHHBIE CBSI3U MEX]ly TaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

—IPUBOIUTH MPUMEPHI XUMUYECKUX PEAKIINH, paCKPBIBAIOIINX XapaKTEpPHbIE CBONCTBA TUIMYHBIX
MIpe/ICTaBUTENEeH KJIACCOB OPraHUYECKHX BEIIECTB C LENbI0 UX UACHTU(DUKAIIMY U OOBSICHEHU S
00J1aCTH IPUMEHEHNS,

—IPOrHO3UPOBATh BO3MOXHOCTh MPOTEKAHUSI XUMUYECKUX PEAKIMil Ha OCHOBE 3HAHUI O TUIIax
XMUMHYECKOH CBSI3U B MOJIEKYJIaX PEAareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

—HMCIOJIb30BaTh 3HAHUS O COCTABE, CTPOSHUH U XMMHUYECKUX CBOMCTBAX BEIIECTB AJIsi O€301acHOro
MPUMEHEHHUSI B IPAKTUUYECKON AEITEeIbHOCTH;

—IPUBOIUTH PUMEPBI IPAKTUYECKOTO HCIIOIb30BAHUS MIPOIYKTOB MepepaboTku HehTH U
MIPUPOJIHOTO T'a3a, BHICOKOMOJIEKYIISIPHBIX COSTUHEHMH (ITOJIMATHIICHA, CHHTETUYECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);

—IPOBOJUTD OMBITHI [0 PACTIO3HABAHUIO OPraHUYECKUX BEIECTB: TNIMIEPUHA, YKCYCHOM KUCIIOTHI,
HEMpeebHBIX KUPOB, TIIOKO3bI, Kpaxmaiia, 0EJIKOB — B COCTAaBE MUILIEBBIX IMPOIYKTOB U
KOCMETHUYECKHX CPE/ICTB;

—BJIaJIETh NIPABHJIaMHU U MpueMaMu 0e301acHON paboThl C XUMUYECKHMHU BEIIECTBAMU U
nabopaTopHBIM 000pYyI0BAHUEM;

—yCTaHaBJIMBAaTh 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIIMi U CMEUIECHHUS] XUMUYECKOTO
PaBHOBECHS OT PA3JIUYHBIX (PAKTOPOB C LEIbIO ONPEIEICHNS ONTUMAIBHBIX YCIOBHM MPOTEKAHUS
XMMHMUYECKUX MPOLECCOB;

—IIPUBOJUTH IPUMEPBI THAPOJIN3A COJIEH B TOBCEIHEBHOM JKU3HU YEIIOBEKA;

—IIPUBOJUTH IIPUMEPHI OKUCINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIINI B IPUPOJE,
ITPOU3BOJICTBEHHBIX MPOLECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

—TPUBOJIUTH IPUMEPBl XUMUUECKUX PEAKLIUH, pACKPBIBAIOIINX OOIIHEe XMMUYECKHE CBOMCTBRA
IIPOCTBIX BEIIECTB — METAJIJIOB U HEMETAIIJIOB;

—TPOBOJHUTH pacyeThl Ha HAXOXKAECHUE MOJIEKYJIIPHON (OPMYIIBI YIII€BOJOPOIa MO MPOAYKTaM
CrOpaHHMs U IO €r0 OTHOCUTENIBHOM INIOTHOCTH U MacCOBBIM JIOJISIM JIEMEHTOB, BXOAIINX B €T0
COCTaB;



—BJIQJICTh TIPABHIIAMU OE30MACHOTO OOPAIICHHUS ¢ SAKUMU, TOPIOYUMHU ¥ TOKCUIHBIMU BEIIECTBAMH,
CpeacTBaMu OBITOBOW XUMUU;

—OCYLIECTBIATH MOMCK XUMHUYECKOW HH(POPMALIUH 110 Ha3BaHUSAM, HIICHTU(UKAaTOpaMm,
CTPYKTYpPHBIM (hOpMyJIaM BEIECTB;

—KPUTHYECKH OI[CHUBATh M MHTEPIPETHPOBATH XUMUIECKYIO HH(DOPMAITHIO, COACPIKAIILYIOCS B
COOOIIEHUSX CPEACTB MaccoBOM nH(popmanmu, pecypcax MHTepHETa, HAYIHO-TIOMYJISIPHBIX CTAThAX
C TOYKH 3pCHUA CCTCCTBCHHO-HaquOﬁ KOPPCKTHOCTU B LCJIAX BBIABJIICHUSA OIIMOOYHBIX CY)KIIGHI/Iﬁ
1 (OpMUPOBaHUS COOCTBEHHO MMO3UIINY;

—TPEACTABIIATh YTH PEIIEHUS TII00aTbHBIX TPOOIEM, CTOSIINX MEPE]] YEITOBEYSCTBOM:
OKOJIOTMYCCKHUX, SHECPTCTUICCKHX, CBIPLECBLIX, U POJIb XUMUHU B PCHICHUHN 3TUX HpO6JICM.

BoinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUThHCH:

—MIJUTIOCTPUPOBATH HA IPUMEPAX CTAHOBJIEHNE U 3BOJIIOLMIO OPraHMUECKON XMMUU KaK HayKH Ha

Pa3IMYHbIX HCTOPUYECKUX ITAIax €€ pa3BUTHUS;

—HMCIOJIb30BaTh METO/Ibl HAYYHOT'O IMO3HAHUS IIPU BHIIIOJHEHUH ITPOEKTOB U y4eOHO-

HCCIIEIOBATENIbCKUX 3aa4 110 U3YYEHUIO CBOWCTB, CIIOCOO0OB MOJYyYEHHS U pacliO3HaBaHU

OpraHMYECKUX BEIECTB;

—0OBSICHATH IPUPOY M CIIOCOOBI 00pPa30BaHNs XUMUYECKON CBSI3U: KOBAJIGHTHOH (TIOJISIPHOM,

HETIOJISIPHO ), HIOHHOM, METaJUTMYECKOM, BOJOPOJHOU — C IENIBIO OTIPEICTICHUS XUMUIECKOMN

AKTUBHOCTH BEIL[ECTB;

—yCTaHaBJIMBAaTh T€HETUYECKYIO CBA3b MEXK/Y KIJaCCaMU OPTaHWYECKUX BEUIECTB JJIs1 000CHOBAaHUS

MPUHLIUINAIBHON BO3MOKHOCTHU HOTY4YEHUS] OPraHMYECKMX COSAMHEHUH 3alaHHOTO COCTaBa U

CTPOCHUS;

—yCTaHABIMBAaTh B3aMMOCBSI3U MEXAY (pakTaMu ¥ TEOpHEH, MPUUNHON U CIEICTBUEM IIPU aHAIIU3E

pOoOJEMHBIX CUTYalluii 1 000CHOBAaHMM IPUHUMAEMbIX PELICHUH HA OCHOBE XMMHUYECKUX 3HAHUH.
Conep:xaHue NporpamMmbi:

B cucreme ectecTBeHHO-HayqHOT0 00pa30BaHMs XUMUS KaK y4eOHBIH TPeIMET 3aHUMAET
Ba)XHOE MECTO B IIO3HAHUU 3aKOHOB IPUPOJIbl, GOPMUPOBAHUH HAYYHON KapTUHBI MHpa,
XUMUYECKON TPaMOTHOCTH, HEOOXOJMMOM JUIsl TOBCEJHEBHOM JKU3HHU, HABBIKOB 3JI0POBOTO U
0€30I1aCHOTO JUIsl YeJIOBEeKa U OKpYXKaroIlel ero cpepl 00pasa *KHU3HH, a TAKKE B BOCIIUTAHUU
9KOJIOTUYECKOH KyJIbTYphl, GOPMUPOBAHUN COOCTBEHHOMN MO3ULIUH 110 OTHOIIEHUIO K XUMUYECKOM
uHOpMaINY, MOTy4aeMON U3 pa3HbIX HCTOUHUKOB.

YcnenHocTh n3ydeHus yueOHOro npeaMera CBsi3aHa ¢ OBJIa/ICHUEM OCHOBHBIMH MOHSTUAMU
XMMUH, HAyYHBIMU (paKTaMH, 3aKOHaMH, TEOPUSMH, IPUMEHEHUEM MOITy4YEHHbIX 3HAaHUH NpH
pELIEHUUITPAKTUYECKHUX 3a/1a4.

B cootBerctBun ¢ @PI'OC COO XuMHs MOXKET U3y4aThCsl HA 6a30BOM U yIrilyOJI€HHOM YPOBHSIX.
N3yuenue xuMuu Ha 6a30BOM YpOBHE OPHEHTHUPOBAHO Ha o0ecredeHre o001meo0pa3oBaTeIbHON U
OOIIEeKyIbTYPHON OJATOTOBKU BBIITYCKHUKOB.

Coneprxanue 6a30BOro Kypca MO3BOJISIET PACKPBITh BEAYIIUE UJIEH U OTAEIbHBIE MTOJI0XKEHUS,
BAYKHBIE B [TI03HABATEIILHOM U MUPOBO33PEHUECKOM OTHOILIEHUH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT
COCTaBa U CTPOEHHUsI; 00YCIOBICHHOCTh IPUMEHEHHS BEILECTB UX CBOMCTBAMM; MaTepHalIbHOE
€IMHCTBO HEOPTAHUYECKUX U OPraHMUYECKUX BEIECTB; BO3PACTAIOLIAs POJIb XUMUM B CO3JJTaHUU
HOBBIX JIEKAPCTB U MaT€pUAJIOB, B 3KOHOMUH ChIPbsl, OXPaHE OKPYXKAIOIIEH Cpebl.

W3yyeHne XuMuM Ha yriyOJIeHHOM YpOBHE IpeJroaraeT oJHOe OCBOeHHEe 0a30BOro Kypca u
BKJIIOUAET PaCUIMPEHUE IPEIMETHBIX PE3YJIBTATOB U COAEP KAHUsI, OPUEHTUPOBAHHOE Ha
MOJITOTOBKY K MOCJEAYIONIEMY NMPO(ecCHOHATBHOMY 00pa30BaHMIO; Pa3BUTHE UHANBUAYATbHBIX
criocoOHOCTeH oOyyaromuxcs myreM 6osee riryboKoro, 4eM 3TO IpeaycMaTpuBaeTcsi 0a30BbIM



KypCOM, OCBOEHUSI OCHOB HayK, CUCTEMATUYECKUX 3HAHUI; yMEHHE IPUMEHATH MOTYYECHHbIE
3HAHUS 711 pEICHHsI TPAKTUYECKUX U yueOHO-MCCIeI0BATEIbCKHX 33/1a4 B N3MEHEHHOM,
HECTaHIAPTHON CUTYyaIlH; YMEHHUE CHCTEMAaTH3HPOBaTh U 00001IaTh MOTyYeHHBIC 3HAHUSI.
N3y4yenue npeaMera Ha YriayOJIeHHOM ypOBHE MO3BOJISIET c(hOPMHUPOBATH y 00YYaIOIMIUXCS YMEHUE
aHAJIM3UPOBATh, IPOTHO3UPOBATH M OLIEHUBATH C IMO3ULIUHU 3KOJOTHYECKONH OE3011aCHOCTH
MIOCJIEICTBUS OBITOBOM M MPOU3BOJICTBEHHOM JEATENILHOCTH YEJIOBEKA, CBA3AHHOM C MIOJIyYEHUEM,
[IPUMEHEHUEM U TIepepabOTKOM BELECTB.

Wzyuenne npeamera « XUMEs» B 9acTH (POPMUPOBAHHS Y 00YyJAIOIIHUXCS HAYIHOT'O
MHPOBO33PEHHUS, OCBOECHUS OOIIEHAYUYHbIX METO/I0B IO3HAHMUSI, & TAKXKE IPAKTUYECKOTO
MIPUMEHEHMSI HayYHBIX 3HAaHUN OCHOBAHO HA MEXIIPEIMETHBIX CBA3SIX C MPeAMETaMU 00acTen
€CTECTBEHHBIX, MATEMaTUUYECKUX U TYMAaHUTAPHBIX HaYK.

[IpumepHas nporpamma yueOHOTO IipeameTa « XMMUS) COCTaBJI€Ha HA OCHOBE MOJYJIBHOTO
IIPUHIUIA IOCTPOEHHs y4EOHOTO MaTepuaa, He ONpeIesieT KOJUYEeCTBO YacOB Ha U3y4EeHUE
y4eOHOTO0 MpeAMETa U KIacchl, B KOTOPBIX MIPeIMET MOXKeT u3ydarbcs. KypcuBoM B mprMepHBIX
y4eOHBIX MpOrpaMMax BbIAEIEHBI SJIEMEHTHI COAECPIKaHMsI, OTHOCAIINECS K pe3ysibTaTaM, KOTOPbIM
00y4aromuecs «Ioay4aT BO3MOKHOCTb HAYUUThCS».

[IpumepHas mporpamma y4uThIBa€T BO3MOKHOCTD MOJIy4EHUS 3HaHUN B TOM YHCIIE Yepe3
MIPaKTHUYECKYIO JESITeNbHOCTh. B mporpaMme cofepKuTcsi MPUMEPHBI TepedeHb MPaKTHYeCKUX
pabort. IIpu cocraBnenuu paboyeil MporpaMMbl YUUTEb BIPaBe BHIOPATh U3 MEpeyHs paboThl,
KOTOpBIE CUMTAET Hanbosee 1es1eco00pa3sHbIMU, ¢ y4€TOM HEO0XOAUMOCTH JOCTUKEHHUS
MIPEeIMETHBIX Pe3yIbTaTOB.

ba3oBblii ypoBeHb

OCHOBBI OPraHUYeCcKOl XMMUM

[TosiBneHre 1 pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [Ipeamer oprannyeckoit xumuu. Mecto
Y 3HaYEHHE OPraHU4YeCKON XUMHH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOEHUE KaK MOPAIOK COETUHEHNUS aTOMOB B MOJIEKYJI€ COTJIACHO UX BAJIEHTHOCTH.
OcHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTO CTPOCHHSI OPraHUYECKUX COeIMHEHUN

A.M. BytniepoBa. YTriiepoHbIil CKEJIET OpraHuyecKo MoJIeKyJbl. KpaTHOCTh XMMHUYECKOM CBSI3H.
3aBUCUMOCTD CBOICTB BEIIECTB OT XMMHUYECKOTO CTPOCHHS MOJIeKyl. M3o0Mepust 1 U30MepBhl.
[Tonsitue o pynkunoHanbHoOU rpymme. [IpuHIMIb! KiaccupuKauu OpraHuuYecKUX COSIMHEHUN.
CucremaTnueckas MeXIyHapoJHasi HOMEHKJIATypa U MPUHIIMIIBI 00pa30BaHus Ha3BaHUN
OpraHUYECKUX COCAMHEHUN.

Anxanbl. CTpoeHue MoJieKynbl MeTana. ['omonornyeckuii psag ankaHoB. I'omosioru. Homenknarypa.
N3omepus yriaepoHoro ckenera. 3aKOHOMEPHOCTH M3MEHEHUST (U3NYECKUX CBOMUCTB. XUMHUYECKUE
CBOICTBa (Ha MpUMeEpe METaHa U 3TaHa): peaklMy 3aMelIeHus (TraloreHuPOBaHuE),
JETUPUPOBAHHS KaK CIIOCOOBI OTYYSHHs BAXKHEHUIITNX COSIMHEHUI B OPraHu4eCKOM CHHTE3E.
I'openune MeTana Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIJIa B IPOMBIIIUIEHHOCTH U OBITY.
Haxosenue B npupoie v npuMeHeHue ankaHoB. [loHsTHe 0 nuKIoagkaHax.

Ankensl. CTpoeHue MOJIEKYIbI 3THUIIeHA. [ 'omMosiornueckuii psia ankeHoB. Homenknarypa.
N3omepust yriiepoJHOTO CKEJNETa U MOJI0KEHUS KPaTHOM CBA3U B MOJIEKYJIe. XUMHUECKHE CBOMCTBA
(Ha mpuMepe ATHIIEHA): peaKlluy MPUCOeINHEHNUs (TaToreHHpOBaHKe, THAPUPOBAHUE, THAPATAIIHS,
TUIPOTATIOTeHHPOBAHKE) KaK crioco0 MoaydeHus (PyHKIIMOHAIBHBIX TPOU3BOIHBIX YTIIEBOJIOPOIOB,
ropenus. [Tonumepusanus 3TuaeHa Kak OCHOBHOE HalpaBJICHUE €ro UCIoyb3oBaHus. [lonuatunen
KaK KpYMMHOTOHHAXKHBIN NPOJYKT XUMHUECKOTO MpOon3BoAcTBa. [I[puMeHenue stusieHa.

Ankanuensl U kaydyku. [ToHsTHe 00 ankagueHax Kak yriaeBoJA0poax ¢ ABYMs JBOMHBIMU CBSI3SIMHU.
[Momumepu3anus quBuHMIA (Oyraauena-1,3) kak crnoco0 NoTydeHHs] CHHTETUYECKOTO KaydyKa.



HarypanbHblil U cuHTEeTHYECKUN KaydyKu. Bynkanusanus kayayka. Pesuna. [IpumMenenne kayuyka
U PE3UHBI.

Anxunsl. CTpoeHre MoJIEKyJIbl alleTusaeHa. ['oMmosiornueckuit paj ankuHoB. HomeHkiatypa.
N3oMepus yriiepoTHOro CKeJieTa U MoJI0KEHU KPATHOM CBSI3U B MOJIEKYJIE. XMMUYECKHE CBOMCTBA
(Ha mpuMepe aleTUJIeHa): PeaKuy NPUCOEIMHEeHN (TaloreHUuPOBaHUE, THPUPOBAHUE,
THIpATaIHs], THIPOTAJIOr€HUPOBAHKE) KaK CIIOCO0 MOIyYSHHS MTOJMMEPOB U APYTHX MOJIE3HBIX
poyKTOB. ['OpeHue aneTnieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJIsl CBAPKU U
pe3ku MetauioB. [Ipumenenue aneruieHa.

Apenbl. beH3011 Kak npeacTaBUTENb ApOMATHUECKUX YTI€BOA0PO0B. CTPOEHHUE MOJIEKYJIbI
OeH3oma. XMMUYECKHEe CBOMCTBA: PEAKIIMH 3aMEICHUs (TaJIoOTeHUPOBAHNE) KaK CIIOCO0 MOTyIeHUs
XMUMHMUYECKUX CPEACTB 3aIUTHI PACTEHUM, IPUCOEIUHEHUS (THIPUPOBAHUE) KAK JI0KA3aTEIbCTBO
HemnpeeNbHOro xapakrepa 6en3ona. Peakuus ropenus. [Ipumenenue 6eH3oua.

Crnuptsl. Knaccuduxanus, HoMeHKIaTypa, H30Mepus CIUPTOB. MeTaHOoJI U ATAHOJI KaK
MIPEJICTaBUTENHN MPEIETbHBIX OJJHOATOMHBIX CIIUPTOB. XMMHUYECKHE CBOMCTBA (Ha Mpumepe
METaHOJIa ¥ 3TaHOJIa): B3aUMO/ICHCTBUE C HATPUEM KaK CIIOCO0 yCTaHOBJICHUS HAIUUUS
TUAPOKCOTPYIIIBI, PEAKIIHS C FAJIOT€HOBOIOPOAaMHU KaK crioco0 MOJIy4eHHs] pacCTBOPUTENEH,
Jerupartanus Kak crnoco0 nojydeHust 3TuieHa. Peakiiys ropeHusi: ClnupThl KaK TOIUIHBO.
[Ipumenenne MetaHosa 1 3TaHoja. Pr3noI0ruUecKoe AeHCTBUE METaHOIa U ATaHOJIa Ha OPraHu3M
YeNoBeKa. DTUJICHIVIMKOIb U MIIMIIEPUH KaK MPeICTaBUTENIN MPEIEIbHBIX MHOTOATOMHBIX CITUPTOB.
KauecTBeHHas peakiivs Ha MHOTOAaTOMHBIE CITUPTHI U €€ IPUMEHEHHUE ISl pPaclio3HaBaHUs
TIIMILIEPUHA B COCTaBe KOCMETUYECKUX cpelIcTB. [IpakTHueckoe npruMeHeHue 3TUIICHIIINKOIISA U
TJIMIEPHUHA.

®enout. Ctpoenue MoJieKyibl peHosa. BzaumHoe BiIMsHUE aTOMOB B MOJIEKYJe eHoIa.
XWMHYECKUE CBOMCTBA: B3aUMOJCHCTBUE C HATPHEM, THIAPOKCHIOM HaTpusi, Opomom. [Ipumenenne
(dhenona.

Anpaerunbel. Metanans (popmanbaeru) v 3TaHalb (aleTanbAeTu/1) Kak MpeaCcTaBuTeIn
MpeenbHbIX anbAeruaoB. KauecTBeHHbIE peakiiy Ha KapOOHMIIbHYIO TPYIITY (peakius
«cepeOpsHOTO 3epKaliay, B3aumo/ieiictBue ¢ ruapokcuiom menu (I11) u ux npumenenue s
oOHapyKeHHUs MPEAETbHBIX aJIbJICTUI0OB B IPOMBIIUICHHBIX CTOYHBIX BOJIaX. TOKCHYHOCTD
anpneruioB. [lpumenenue dpopmanbaeruia u aeraibaeruia.

Kap6oHoBbIe KHCIIOTBI. YKCYCHAsI KUCJIOTA KaK MPEJICTAaBUTEINb MPEAETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMHUECKHE CBOMCTBA (HA MPUMEpE YKCYCHON KUCIIOTHI): peaKluu ¢
MeTaJllaMi, OCHOBHBIMU OKCHJIaMU, OCHOBaHUSIMU U COJIAIMM KaK IOJATBEPXKIEHUE CXOJICTBA C
HEOPraHMYeCKUMHU KHCcIoTaMu. Peakius sTepuukanum Kak crnocod moaydeHus CI0KHBIX 3(QHUPOB.
[Ipumenenue ykcycHo# kuciotsl. [IpenctaBienne o BoICIINX KapOOHOBBIX KHCIOTAX.

Crnosxuble 3¢upsl U kupbl. CoxHbIE 3(DUPHI KaK MPOIYKThl B3aUMOICHCTBHS KaApOOHOBBIX KHCIOT
co cniuptamu. [IprMeHeHne clnoXXHbIX 3(UPOB B MUIIEBOM U Map(roMepHOIl MPOMBIIIEHHOCTH.
XKupsl kak crnokHbie (DUPHI TTUIEPUHA U BBICITUX KapOOHOBBIX KHCIOT. PacTuTenbHble u
YKUBOTHBIE JKUPBI, UX COCTaB. Pacro3HaBaHNe pacTUTEIbHBIX KUPOB HA OCHOBAHUHU UX
HenpeaeabHoro xapakrepa. Ilpumenenune xxupoB. ['uapoan3 Ui OMbUIEHHE KUPOB KaK CIIOCO0
MIPOMBIIIIJIEHHOTO MOJIY4eHUS COJIeH BRICIINX KapOOHOBBIX KUCIOT. MBLIA KaK COJH BBICIIMX
KapOOHOBBIX KUCIIOT. MololIMe CBOWCTBA MbLIA.

VYraesonsl. Knaccudukanus yrieBonos. Haxoxnenue yrieBogoB B mpupoje. I 1oko3a kak
anpreruocnupt. bpoxenue rimoko3sl. Caxapo3a. ['maposns caxapo3sl. Kpaxman u nemironosa kak
OnosornyecKkre NoJauMepbl. XUMUYECKHe CBOMCTBA Kpaxmasia U LEJUTI0N03bl (THIPOJIn3,
KaueCTBEHHAs peakius ¢ HOJIOM Ha KpaxMal U ee IPUMEHEHHE 11 OOHAPYKEHHsI Kpaxmalia B



npoaykTax nutanus). [Ipumenenne u Guonoruyeckast poib yriaeBoJoB. Ilonstie 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE al€TaTHOI'O BOJIOKHA.

WnenTudukanys opraHuyecKux coeMHeHNH. [ 'eHeTnyeckas cBs3b MEXIy KJIacCaMu
OPraHUYECKUX COCIMHEHUM. TUIIBI XUMUYECKUX PEAKLUA B OPraHU4EeCKOM XUMHUH.
AMUHOKUCITOTHI U Oenku. COCTaB M HOMEHKJIATypa. AMUHOKHCIIOTHI Kak aM(OTEpHBIE
opranuueckue coenuHenus. [lentuanas csa3p. buosornyeckoe 3HaueHUE (L-aMHUHOKUCIIOT.
OO6nacTy npUMEHEeHUs: aMUHOKHUCIIOT. benku kak npupoaHsie ononoaumepsl. CocTaB U CTPOCHHE
0enmKkoB. XMMUYECKHE CBOMCTBA OCITKOB: THIPOJIN3, JeHaTypanus. OOHapyKeHHE OCIIKOB IPU
MOMOIIIM Ka4eCTBEHHBIX (IIBETHBIX) peakuuid. [IpeBparnienus OEIKOB MUK B OpraHU3Me.
buonorunueckue QpyHkIM OEIKOB.

TeopeTrudeckne 0CHOBbI XMMHHU

Crpoenue BeniectBa. CoBpeMeHHast MOJIENIb CTPOEHHS aToMa. DJIEKTPOHHAsI KOH(UTYpalys aToma.
OcHoBHOE U BO30YXJICHHBIE COCTOSIHUS aToMOB. Kimaccudukarus XuMHYeCKUX 3JIEMEHTOB (S-, P-,
d-amemenTh). OCOOEHHOCTH CTPOCHHS SHEPTETUYECKUX YPOBHEH aTOMOB d-3J1EMEHTOB.
[Tepuonnueckas cucremMa xuMudeckux 3iemMeHToB J[.M. Menneneea. ®u3nueckuii CMbICIT
[Tepuoanueckoro 3akona .M. MenaeneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
AJIEMEHTOB M X COEAMHEHUH TI0 TMePHOaaM U TPyIIIaM. DJIEKTPOHHAs MPUPOJIa XUMHUIECKOW CBSI3H.
DNEeKTPOOTPUIIATEIILHOCTh. BUIBI XUMUUYECKOHW CBSI3U (KOBaJIEHTHAs, HOHHAS, METAJTTUICCKAs,
BOJIOPOJIHAS) M MEXaHU3MBI ee 00pa3oBanusi. Kpucrammueckue u amopdHbIe BenecTBa. TUIbI
KPUCTAJUTMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJISIpHAs, HOHHASI, METAJUTMYECKas ). 3aBUCUMOCTh
(u3MYECKUX CBOWCTB BELIECTBA OT TUIIA KPUCTAIITMYECKON pereTku. [IpuarHbl MHOro0Opasus
BEILIECTB.

XUMUYECKUE peakiuu. [ OMOreHHble U reTeporeHHbie peakiuu. CKOpOCTh peakiinu, €€
3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB: MPUPOIbI PEarupyIOLINX BEUIECTB, KOHIICHTPALIUH
pearupyromux BeUeCTB, TEMIIEPATYypPhl, IIOIIAIA PEAKINOHHON IOBEPXHOCTH, HAITUYHUS
Kataju3aTopa. Poip KaTanu3atopoB B MPUPO/IE U MPOMBIILIEHHOM Mpou3BoaAcTBe. OOpaTUMOCTh
peakiuii. XMMHYECKOE paBHOBECUE U €T0 CMEIICHUE M0/1 ACMCTBUEM Pa3INUHBIX (aKTOPOB
(KOHILIEHTpAIMs peareHTOB WK MPOAYKTOB peaKkiuy, 1aBjIeHUe, TeMIepaTypa) Uisl CO3/1aHus
ONTUMAaJIbHBIX YCIOBUN MIPOTEKAHUsI XUMUYECKUX poueccoB. Jlucnepcusle cucrteMsl. [lonstue o
KoJutouaax (307u, renu). Mictunnele pactBopsl. Peakiiuu B pactBopax anektponautoB. pH pactBopa
KaK MoKa3aTellb KUCJIOTHOCTU cpenibl. [ uaponus coneil. 3HaueHune ruipoian3a B OM0IOrHUeCKux
oOMeHHBIX mporieccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3ZHEIEATEIbHOCTU OpraHu3MOB. OKUCIUTENIBHO -
BOCCTaHOBUTEJILHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAIIIIOB IVIABHBIX U TOOOYHBIX OATPYIII
(Menp, kene30) U HeMETaIJIOB: BOJIOPO/ia, KUCIOPO/a, FaIOTeHOB, Cephl, a30Ta, (hocdopa,
yriaepoaa, kpemHusi. Kopposust MeTanioB: BUABI KOPPO3HH, CIIOCOOBI 3alIUThl METAIIIIOB OT
KOpPPO3UH. DJIEKTPOJIU3 paCTBOPOB U paciiiaBoB. [[pruMeHeHne a1eKTpoan3a B MPOMBIIIEHHOCTH.

X¥MMHUS U KM3Hb

Hayunsie MeToap1 mo3Hanus B xumud. Victounnku xumudeckoit unopmarnuu. [ouck
nH(pOpMaIIUY TIO HAa3BaHUIM, UACHTUPHUKATOpPAM, CTPYKTYPHBIM dopmyiam. MoaenupoBaHue
XUMHUUYECKUX ITPOLECCOB U SBJICHUM, XUMUYECKUIM aHAIU3 U CUHTE3 KaK METOAbl HAYYHOTO
MO3HAHMUS.

Xumus 1 310poBke. JlekapcTBa, pepMeHTHI, BUTAMHHBI, TOPMOHBI, MUHEPATbHBIE BOJIBI.
[IpoGnemsl, cBsi3aHHBIE C TPUMEHEHHEM JIEKAPCTBEHHBIX MpEnapaToB. BpeaHbie MpUBBIYKY U



(baxTopsl, pazpylaronye 310poBbe (KypeHue, ynoTpeOieHue aakorois, HAPKOMaHUS).
Panmonansnoe nuranue. [lumesbie 1o6aBku. OCHOBBI MUIICBON XUMHH.

XuMus B MOBCETHEBHOM JKM3HU. Motomue u yuctsmue cpeactsa. Cpeacrsa 60pbObl ¢ OBITOBHIMU
HAaCEKOMBIMU: PENEIJIEHTHI, MHCEKTULNbI. CpencTBa IMYHOM 'MIUeHbl U KocMeTuku. [Ipasuna
6e301macHoi paboTHI C SAKUMH, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOM
XUMHH.

XUMHUS U CeNIbCKOE X034icTBO. MuHepalibHble U opranuueckue ynoopenus. CpeacTsa 3auThl
pacTeHui.

Xumus v 3HepreTuka. [IpupoaHpie HCTOYHUKH yrieBo0poAOB. [IpupoIHbIN U NONYTHBIN
He(TAHOU rasbl, X COCTaB U HCnoyib3oBanue. CocraB HeQTH U ee mepepaboTka. HedrempomyKThl.
OxranoBoe ynciio 6eH3uHa. OXpaHa OKpyXKarolie cpeapl npu HedTenepepaboTke U
TPaHCIIOPTUPOBKE HEPTEIPOAYKTOB. AJIbTEPHATUBHbBIE HICTOUHUKH SHEPTUH.

Xumus B ctpoutenbeTBe. Llement. beton. [Toa0op onTuManbHBIX CTPOUTENBHBIX MATEPUAIIOB B
MIPaKTUYECKON JIeSITEIbHOCTH YeJIOBEKa.

XuMUS U 3K0JIOTHsl. XMMHUECKOE 3arpsA3HEHNE OKPYKaIoIel cpeibl U ero nocueactsus. OxpaHa
rupoc@epsl, MOUBbI, aTMOCGEPHI, PIOPHI U (PayHBI OT XMMHUECKOTO 3arpsI3HEHMSL.

Kanenpapuo-remaruueckoe mianuposanue 10 kiacc (0a30Bblii yPOBEHbD)

Homep |Conepxanne KonnuectBo

ypoka |(pa3aenbl, TEMBI) 4acoB

[Ipenmer oprannueckoit XumMuu. MecTo U pojib OpraHuyeckoil XumMuu B cucreme |1
HayK O MPHUPOJIE.

Teopust ctpoeHus oprannyeckux coenuuenuii A.M. byrineposa 1

Knaccudukanus opraHM4ecKuX coeIuHESHUN 1

OcCHOBBI HOMECHKJIATYPbl OPTAaHUYECKUX COeqMHEHUH. 3oMepust B opraHnnyeckoi |1
XUMHHU U €€ BUIIBI

Peakiun opraHu4YecKux COeTMHCHUM 1

CTpoeHue opraHu4ecKuX COeIMHEHUI - TECTUPOBAHHE 1

[TpupoiHBIE HCTOYHHUKH YIII€BOJOPO0B. [IpupoaHblii 1 nomyTHeIM HepTsHBIE |1
ra3sl. HeTb.

AJKaHbI CTpo€HHe, HOMEHKJIATypa, MOJIydeHHe U CBOMCTBA 1
AJNKeHBI CTpOEHNE, HOMEHKJIATYpa, IIOJIyYEHUE U CBOKCTBA. 1
AnKaaveHbl CTPOEHHE MOJIEKYII, N30MEPHS U HOMEHKIATypa. XUMHUUYECKUE 1

cBoiicTBa. Kayuykn

ANKUHBI CTPOEHNE, HOMEHKJIATYpa, MIOJIyYEHUE U CBOHCTBA 1




12 Apomarudeckue yrieBoAaopo sl ( apersr). CTpoeHue MOJIEKYIIbl OCH30J1a 1

13 I'enernyeckas CBsA3b MEXKIY KJIaccaMu yrieBoaopooB. O6o0menue 3nanuii mo |1
TEME

14 KonTtpouabnas padoraNel. Yriesogopoasi 1

15 Cruptel. Knaccudukarnmsi, coctaB u m3oMepusi. XUMHUYECKUE CBOMCTBA 1
OJIHOATOMHBIX 1 MHOT'OQTOMHBIX CIIUPTOB.

16 ®enoubl. CtpoeHue, GU3NIECKUE U XUMUYECKHE CBOMCTBA (eHoIa, mpuMeHnenue |1

17 Anbnerunpl kinaccudukanys, HOMEHKIATypa, CTPOEHUE MOJIEKYJI U CBOICTBa 1

18 O060061eHre 3aHATUi 0 crupTax, peHonax 1 KapOOHWIBHBIX COETUHEHUIX 1

19 Kap6oHOBBIE KMCIIOTHI, UX CTPOCHUE, KIaccu(UKaIis, HOMEHKIATypa. 1
DU3NYECKUE U XUMUYECKUE CBOMCTBA

20 CrnosxHble 3(pupbl OTyYeHUE, CTPOEHUE, HOMEHKJIaTypa U cBoMcTBa. JKUphI 1
COCTaB U CTPOEHHE MOJIEKYII

21 VYrneBopl X COCTaB U Kiaccudukanus. MoHocaxapusl, JUcaxapubl, 1
MOJIMCaXapHUIbl

22 Momnocaxapupl, TUcCaXxapubl, MOTUCAXAPUIBI 1

24 KonTpoabHas padora Ne2: «Kucjiopoacoaep:kamue opraHuveckue 1
coeUHEeHHUsD)

25 AmuHBIL: K1accuduKanys, HOMEHKIATypa, CTPOEHHE U CBOMCTBA. AHUIMH 1

26 AMUHOKHUCIOTHI KJIacCU(pHUKaIs, HOMEHKIIaTypa, CTPOCHHE U CBOHCTBA 1

27 benku kak npupoaHbie 6ronoauMepsl. 3HaueHue, pyHkuun HykiaenHoBbie 1
KHUCIIOTBHI.

30 KonTpoabHasi padora Ne3 «A3oTcoaep:xaiiue OpraHnyecKkue BenecTBay 1

31 HNnenTudukanus opraHudecKuX BellecTB. 1
IIpakTuyeckas padora Nel.

32 ®epMeHThl. BuTaMuHBL, TOPMOHBI, JI€KapCTBa, MUHEPATbHBIE BObI 1

33 HckyccTBEHHBIE TOTIUMEDPDI 1
CuHTeTHYECKHE MMOJTUMEPHI

34 Htorosas koHTposbHas padoTa Ned 3a Kypc OpraHM4ecKOl XUMUH — 1

IMPOMCIKYTOYHAA aTTCCTalluA

Uroro: 34 vaca, k/p —4, np/p-1




Kanennapuo-rematuueckoe nianupoBanue 11 kiacc (0a30Bbliil YpoOBeHb)

Homep |Conepxanue Konnuectso
ypoka |(pa3aelnbl, TEMBI) 4acoB
TEMA 1. COBPEMEHHBIE ITPEJICTABJIEHUS O CTPOEHUU ATOMA n
NEPUOIUYECKHNU 3AKOH (3uaca)

1 Crpoenne atoma. ATOM — CJI0KHasl YaCTULIA 1

2 OC00EHHOCTH CTPOCHHS IIEKTPOHHBIX 000JI0UEK MEPEXO0THBIX AIEMEHTOB 1

3 [Tepunoandeckuit 3aKOH U MEPUOUUYECKAST CHCTeMa XuMHudeckux anemenToB .M. (1
Meuneneena

4 HNonnas xuMuueckast CBI3b 1
KoBanenTHas cBs3b

5 Meramnueckas CBI3b. 1
Enunas npuposa XuMUYECKHUX CBS3EH.
Bopopoanas cBsi3b.

6 BemectBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTpOSHUS. THUTIBI 1
KPUCTAJUTMYECKUX PEIICTOK

7 CocraB BemiectBa. [IpyunHa MHOTOOOpa3us BEIIECTB 1

8 Yuctele BemecTBa U cMecu. CoctaB cMecel. Pasnenenue cmecen 1

9 Hcrunnbie pacTBopbl. CriocoObI BEIPaKEHUS KOHIICHTPAIIUHA PACTBOPOB 1
JucnepcHbie cuctembl. Koutousr (3014 ¥ reu

10 Kontponsnas pabora Nel «CtpoeHue BemiecTBay 1

11 DJIEKTPOJIMTHYECKAS] AUCCOIUALIS 1
Peakiinu noHHOrO 0OMeHa

12 IManponus HeOpraHMYECKUX U OPraHUIECKUX COCTUHEHHIH 1

13 Cpena BoaHbBIX pacTBOpoB. BogopoaHslil mokaszaresns 1

14 OKHUCAUTENHEHO-BOCCTAHOBUTENIBHBIEC PEAKITUN DIEKTPOJIU3. 1
DNEKTPOXUMHUYECKUN PSi/l HAMIPSHKEHUN METaJIOB

15 O000111eHIE U CUCTEMATHU3aIUs 3HAHUHN 110 TEME 1




16

KontponsHas pabora
Ne 2 o teme: «OCHOBBI O0IIEH XUMUI))

17 Knaccugukanus XuMHYECKIX peakluii B HEOPraHU4ecKOr U OpraHu4ecKon
xuMun. TernoBoii a3 dext peakuuu

18 CKOpOCTh XMMHUECKOH peakLnuu

19 OO6paTumMocCTh peakuil. XHUMHYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIICHUS

20 Knaccugukanus 1 HOMEHKIAaTypa HEOPraHHYECKUX COEINHEHHH

21 Mertamibl 1 X CBOMCTBa
OO61ue crnocoObl NOJIYYEHNs METAIIOB

22 OO6mue criocoOb! oydeHust MeTauioB. Koppo3us

23 Hemerannel 1 ux cBoiictBa. biaropoansie rassl

24 OO011as XxapakTepUCTUKA FaJIOr€HOB

25 Oxcupt

26 Kucnoter

27 OcHoBaHust

28 Comnu

29 I'enetnyeckas cBs3b MEXKIY KJIaCCaMH HEOPTaHUYECKUX M OPTaHUYECKUX
COECIUHEHUN

30 O06o0menre 1 cucTeMaTr3aiys 3Hanuii mo Teme «Heopranudeckue BemecTBa»

31 KontponbHas padorta Ne3 «Heopranudeckue BEIiecTBay.

32 [IpakTrueckas padbota Ne2
«U nenTrdukanus HeOPraHMUECKUX COCIUHEHUID)

33 HroroBas koHTposIbHAsA paboTa 3a Kypc CpeiHel HIKOJIbI

34 ITonBeneHue uToros roaa

Hrtoro 34yaca «/p —4, mnp/p-2







