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PABOYAA ITPOIT'PAMMA

[Io XUMHH
VYposenb oOpazoBanus (kmacc) 10-11  cpennee (monHoe) oOiee
oOpa3oBaHHNE

KoaunuecTtBo yacoB -68 yacos.

Vuurens XUMUH MyHUIIUTIaTBHOTO aBTOHOMHOTO
o011e00pa3oBaTeNbHOrO  yupekJaeHus: TuMHa3un  Ne36  ropoja
Kpacnonapa JIucosckas I'enena BnagumupoBaa

Pabouas mnporpamma mno xumum Juis yuamwmxcs 10-11 kmaccoB o00mieoOpa3zoBaTeabHBIX
yupexJeHul pazpaboraHa Ha ocHOBe DelepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa CpeaHero oomiero o0pa3oBaHMs, HPUMEPHOM MPOrpaMMbl CpeIHEro OOIIero
o0Opa3oBaHus MO XMMHH, pabouell MporpamMmbl Kypca XUMHUH, pa3pabOTaHHOW K ydyeOHMKaM
aBTopoB I'. E. Pymutuca u @. I'. @enpamana s 10—11 kmaccoB o01eo0pa3oBaTenbHBIX
opranuzanuii. AdanaceeBa M. H. M.:IIpoceemenue, 2017r.



IlosicHuTEeIbLHAN 3aIIUCKA
PaGouas mporpamma mo xumuu ans ydammxcs 10-11 kmaccoB o06meoOpa3zoBaTeNIbHBIX
yupexJeHul paspaboraHa Ha ocHOBe DenepalibHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa CpeaHero oomero o0pa3oBaHMs, HPUMEPHOM MPOrpaMMbl CpPETHEro OOIIero
obOpazoBaHus Mo XuMHUH (TTPoTokoa oT 28 utoHs 2016 r. Ne 2/16-3), pabodeii mporpaMmMbIKypca
XUMHUU,pa3paboTanHoi Kk yueOHukam aBTopoB I'. E. Pymsutuca u @. I'. @enpamana s 10—11
KJIacCOB 00111e00pa3oBaTeNbHBIX opranu3anuii. AdganacreBa M. H. M.: IIpocsemenne, 2017T.

IIporpamma paccuurana Ha 68 u (1 4 B Hees110).
M3ydyeHre XUMUU Ha YpOBHE CPEIHEro oOIero oOpa30BaHUs HAMPABICHO Ha JOCTHIKECHUE
CIIEAYIOUIUX LeJIei:

® OCBOCHHE 3HAHUHM O XMMHUUYECKOM COCTAaBIISIONIEH €CTECTBEHHO -HaquOﬁ KapTUHbI MUpa,
BaKHEHUIIINX XUMHYCCKUX IMOHATHAX, 3aKOHAaX U TCOPUAX;
® OBJIAAICHUC YMCHUAMU NNPUMCHATDH IMOJTYYCHHBIC 3HAHUS IS 00BsCHEHHS paSHOO6pa3HBIX

XUMHAYECKUX SIBJICHUI U CBOMNCTB BCIICCTB, OLUCHKW POJIM XHMMHU B PA3BUTHU COBPEMCHHBIX
TEXHOJIOTHI U MOJIyYeHUU HOBBIX MaTEPHAJIOB;

. pa3BHUTHE MMO3HABATEIIBHBIX UHTEPECOB W MHTEIUICKTYaIbHBIX CIIOCOOHOCTEH B TIpoIiecce
CaMOCTOSITENILHOTO MPUOOpPETEHUS] XWMUYECKUX 3HAHWM C HCHOJIB30BaHUEM PA3IMYHBIX
UCTOYHHUKOB I/IHCI)OpMaIII/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

. BOCIHUTaHHE YOEKIEHHOCTH B IMO3UTUBHON pOJIM XUMHUHM B KH3HH COBPEMEHHOTO
06HI€CTB21, HGO6XOZII/IMOCTI/I XUMHUYCCKHN TI'pPaMOTHOrO OTHOHIICHHUA K CBOEMY 3I0POBbBIO U
OKpYXKarollen cpene;

. IIPUMEHEHUE MOJIYYEHHbIX 3HAHUNA U YMEHUN AJ11 0€3011aCHOr0 MCMOJIb30BaHUS BELLECTB
U MaTepHaloB B OBITY, CEIbLCKOM XO3SCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUUECKUX 3a7au
B HOBCGZ[HGBHOI\/’I JKHU3HHU, NMPECAYHPCKIACHUSA ﬂBHCHHfI, HAaHOCAIIUX BpCa 310POBbBIO YCIOBCKA U
OKpYKarolllen cpere.

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA

Cpennee ob1iee oOpa3oBaHHe — 3aKJIIOUUTENbHAS CTYIEHb o01ero oopa3zoBanus. Coaepkanue
cpeaHero odmiero o0pa3oBaHMs HAMIPABICHO HA PEUICHUE CIEAYIOMINX 3a/1a4:

* 3aBeplieHHE O00IIe00pa3oBaTeIbHON TMOATOTOBKM B COOTBETCTBHH C 3akoHOM «0O0
obpazoBanuu B POy;

e peanuzanys MOpeAnpoPecCHOHATHHOTO O00IIero o0pa3oBaHMsl, IMO3BOJISIONIETO 00ECIEeYUTh
MPEEMCTBEHHOCTh 00111eT0 U MPOodeCCHOHATHFHOTO 00pa30BaHUS.

Baxxueiimieli 3amadeli oOyueHus: Ha dTamne MOMYYSHHs CpeHero oOIero o0pa3oBaHus SBISETCS
MOJTOTOBKA OOYYAIOIIUXCS K OCO3HAHHOMY BBIOOPY JabHEHIIEr0 J>KU3HEHHOTO ITyTH.
OOyyaronuecss TOJDKHBI CaMOCTOSITEIBHO HCIIONB30BaTh MPUOOPETEHHBIN B IIKOJIE OIBIT
NeSITETIHHOCTH B PEabHOM KU3HH, 32 paMKaMH y4eOHOro mporecca. [ JTaBHBIE [enH CpeTHero
o011ero oOpa3oBaHUs COCTOST:

* B (hopMUpOBaHUHU METOCTHOTO TPEJICTABICHUS O MHPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHMSIX, YMEHUSAX U CIIOCO0ax JAesITebHOCTH;

* B MPUOOPETCHHUH OTIBITA IIO3HAHMUS, CAMOITO3HAHUS, PAa3HOOOPa3HOM NeATSIIEHOCTH,

* B MOATOTOBKE K OCO3HAHHOMY BBIOOpPY 00pa3oBaTeIbHON U MPO(ECCHOHATHHONU TPACKTOPHH.
Oco0eHHOCThIO 00YYEHHUsT XHUMHUU B CPEIHEH IIKOJIE SIBISICTCS OMOpa Ha 3HAHWS, ITOTYYCHHBIC
pH U3YYCHUH XUMHUH B 8—9 Ki1accax, UX pacliupeHue, yrayOIeHne U CUCTeMaTH3aIlHsl.

B u3ydenun kypca XumuM OOJbIIasi POJb OTBOAMTCS XMUMHUYECKOMY SKCIEPHUMEHTY, KOTOPBIi
MPEJICTAaBICH MPAKTHYECKHUMH paboTamu, JTaOOpaTOPHBIMU OMBITAMH U JEMOHCTPAIMOHHBIMU



sKcriepuMeHTaMu. O4eHb BayKHBIM SBIISICTCS COOJIIOACHUE MPAaBUI TEXHUKU O€301MacHOCTH IpU
paboTe B XUMUYECKOi 1abopaTopuu.

B xauectBe yenHocmmbix Opuenmupos XUMHUYECKOTO 0Opa30BaHMS BBICTYIAIOT OOBEKTHI,
u3ydyaeMmble B Kypce€ XHMHH, K KOTOpbIM Yy oOydamomuxcs (opMupyercs LIEeHHOCTHOE
OTHOIICHHE.

OCHOBY no3HasamenbHbIX YeHHOCMel COCTABIAIOT HAyYHbIE 3HAHMA M HAyYHBIE METOMbI
HO3HAHMA.

Pa3BuTue mo3HaBaTENbHBIX LIEHHOCTHBIX OPUEHTALMU COAEP)KAaHUS Kypca XMMHUU IO3BOJISET
chopMupOBaTH:

* YBOXXUTEJIbHOE OTHOILICHHUE K CO3HMIATENIbHON, TBOPUYECKOM IATEIILHOCTH;

* IOHUMAaHUE HEOOXOJMMOCTH 3I0pPOBOT0 00pa3a KU3HH;

* TOTpeOHOCTh B OE3YCIIOBHOM BBINIOJHEHHUHU TNPaBHI O€30MaCHOTO HMCIIOJIB30BAaHUS BEIIECTB B
NIOBCETHEBHOM KH3HU;

* CO3HATEJBbHBIN BEIOOD OyayIeil mpodecCHOHANTBHOM e TETbHOCTH.

Kypc xumuum ob6namaer BOSMOKHOCTSMHU sl (POPMHUPOBAHUST KOMMYHUKATNUBHBIX YeHHOCmell,
OCHOBY KOTOPBIX COCTABIISIOT IIPOIIECC OOIIEHHS ¥ TPAaMOTHAsI peub, CIIOCOOCTBYIOIIHE:

* IPaBUIILHOMY HCITOJIb30BAaHUIO XMMUYECKOW TEPMUHOJIOTHH;

* Pa3sBUTHIO MOTPEOHOCTH BECTH IHAJIOT, BHICAYIIMBATH MHEHHE ONIOHEHTA, Y4acTBOBATH B
JIMCKYCCHH;

* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXaTh M apTyMEHTHPOBAHHO OTCTAaUBATh CBOIO TOUKY
3pEHUSL.

Onucanue mecra yueOHOro npeamera B yaeOHom miane MAOY rumuaznu Ne36 mo
y4yeOHOMY npeaMeTy «XHMHUS».

Pabouas nporpamma k yueOnukam aBTopoB I'. E. Pymsutuca u @. I'. ®enpamana ans 10—11
KJIaCCOB 00111€00pa30oBaTeIbHBIX OpraHu3aluii pa3padoTaHa B COOTBETCTBUU ¢ ba3ucHbIM
y4eOHBIM IUTAHOM JUIsl CTYIIEHHU CpeaHero obiiero oOpa3oBaHus. XuMmus uzydaercs ¢ 10 mo 11
kiacchl. O0Iee yucio yueOHbIX 4acoB 3a 2 roga ooyuenus — 68, u3 Hux 34 (1 4 B Hepeno) B 10
kiacce, 34 (1 u B Henemno) B 11 kimacce.

OCHOBHBIMH TIPOOJIEMAMH XUMHH SBJISIOTCS H3YYEHHE COCTaBa M CTPOCHHUS BEIIECTB,
3aBHCHUMOCTH MX CBOMCTB OT CTPOEHHS, KOHCTPYMPOBAHUE BELIECTB C 3aJaHHBIMU CBONHCTBAMH,
HCCJIEI0BAHNE 3aKOHOMEPHOCTEN XMMUYECKUX IIPEBPALLICHUN U IIyTeH YIPABICHUS UMHU B LENSAX
NOJy4YEHHUs BEIECTB, MaTEPUAIIOB, SHEPTUU

Kypc 10 kmacca 3HaKOMUT OOy4aroOmUXCA CO CTPOCHHEM, XUMHUYECKHUMU CBOWCTBAMH,
0COOEHHOCTSIMH CITOCOOOB MOTY4YEHUS U 007aCTAMU IPUMEHEHUS] OPraHUYECKUX COAMHEHUH.

3aBepmmrenbHbid dTan (11 kiacc) HampaBieH Ha 0000IICHUE, pPACIIUPEHUE WMEIOIINXCS
3HAHMUH [IKOJBHUKOB 10 YETHIPEM BBINIEHA3BAHHBIM OJIOKaM M U3y4eHUE MATOro 010ka XUMHUS U
YKU3Hb, IPU3BAHHOTO JIaTh BBITYCKHUKAMH NPUKIIAIHBIC 3HAHUS U YMEHUSI.

IlnanupyeMble pe3y/bTAThI H3YYEHUS] YIeOHOI0 NpeaMeTa « XHMHUS»:
B pesynbrare wu3ydeHus y4yeOHOro mpeamera «XHMHUS» Ha YpPOBHE CpEAHEro o0Iero
0o0pa3zoBaHwUsI:
BbinycKHUK HAy4HTCS:
® packpelBaTh Ha MpUMeEpax poJib XUMUH B (POPMHUPOBAHUU COBPEMEHHON Hay4dHOMH
KApTHUHBI MUpPa U B IPAKTUYECKON 1€ATEIbHOCTH YEJIOBEKA;
e JICMOHCTpUPOBaTh HAa NPHUMEPAX B3aWUMOCBI3b MEXAY XUMHEHW W JIpyTUMHU
€CTECTBEHHBIMHU HayKaMH;
® pacKphIBaTh HA IPUMEpax IMOJIOKEHUS TEOPUU XUMUYeckoro crpoenus A.M. bytieposa;
e noHuMaTh Qu3ndeckuil cmbica [lepuoguueckoro 3axona [I.M. MenzaeneeBa u Ha €ro
OCHOBE OOBSICHATH 3aBUCHUMOCTh CBOMCTB XUMHYECKUX JIEMEHTOB U 00pPa30BaHHBIX UMH
BEIIECTB OT 3JIEKTPOHHOTO CTPOCHUSI aTOMOB;




e OOBSACHATH MPUYUHBI MHOTOOOpa3Ms BEIIECTB HAa OCHOBE OOLIMX MPEACTABICHHNA 00 MX
COCTaBe U CTPOCHHH;

® [PUMEHSTh NPaBHIA CHCTEMAaTHYECKOW MEXTYHApOIHOW HOMEHKJIATYphl KaK CpEICTBa
pa3InYeHUs U UICHTU(UKAIIUH BEIIECTB M0 UX COCTaBYy U CTPOCHHUIO;

® COCTaBJIATH MOJICKYJISIDHBIE M CTPYKTYpHBbIE (DOpPMYJBI OPraHMYECKHX BEIIECTB Kak
HOcHUTENeH MH(pOpPMAIMU O CTPOCHUU BEIIECTBA, €r0 CBOMCTBAX W MPUHAIIC)KHOCTH K
OTIpEIeIICHHOMY KJIACCY COCIMHEHHUIA;

® XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA II0 COCTaBY, CTPOCHHIO W CBOMCTBaM,
YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIC CBSI3M MEXKIY TAaHHBIMH XapaKTePUCTUKAMU
BCIIICCTBA,

® [PHUBOAWTH TPUMEPHl XUMHUYECKHX PEaKIWH, PAacCKPHIBAIOIIUX XapaKTEPHBIC CBOWCTBA
TUMIUYHBIX ~ TPEJCTABUTENCH KIACCOB OPraHWYECKUX BEHIECTB C IEIbI0  HX
uaeHTU(PUKAIMY U 00bACHEHUS 001aCTU TPUMEHEHUS;

® [IPOrHO3UPOBATh BO3MOXKHOCTH MPOTCKAHHS XMMHUYCCKHX PEaKIUi Ha OCHOBE 3HAHHWH O
TUTIAX XUMUYECKON CBS3H B MOJICKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;

® CIIOJIB30BATh 3HAHHS O COCTaBE, CTPOCHHHM W XHMHYECKHX CBOWCTBAX BEIISCTB IS
0€30MMacHOTO IPUMEHEHUS B TIPAKTHUECKOH IEATEITHbHOCTH;

® [PUBOJWUTH MPUMEPHI IPAKTHUECKOTO HCIIOIH30BAHMS MIPOYKTOB MEPepadOTKH HEPTH H
NPUPOJHOTO Tra3a, BEICOKOMOJICKYJISIPHBIX COCIMHEHUH (MOJMATUIICHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

® [POBOJUTH OIBITHI IO PACIIO3HABAHUIO OPTAHMYECKUX BEIIECTB: TIUIEPUHA, YKCYCHOU
KHCJIOTBI, HEMPEICIIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmalia, OCIKOB — B COCTaBE IMHIICBBIX
MPOJIYKTOB U KOCMETHUYECKUX CPEICTB;

e BJIAJICTh MPABWIAMU M MIpHEMaMU 0€30MacHOW pabOThl ¢ XMMHYECKUMHU BEIIECTBAMU H
1a060paTOPHBIM 000PYIOBaHHEM;

® YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIIUU M CMEIICHUSI XUMUYECKOTO
pPaBHOBECHS OT PAa3IMYHBIX (PAKTOPOB C IEIBIO ONPEACICHUS ONTHUMAIBHBIX YCIOBHU
MPOTEKAHUS XUMHUECKUX TIPOIIECCOB;

® PUBOAUTH MPUMEPHI THAPOIIN3A CONICH B TOBCETHEBHOM KU3HU YEIIOBEKA;

® TMPUBOAUTH MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi B  MPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX M KU3HEAESTEIILHOCTH OPraHU3MOB;

® TMPUBOAWUTH MPUMEPHl XUMHUYECKHX pEaKIMid, PACKPBIBAIOIIUX OOIHMEe XUMHYECKHE
CBOICTBA MPOCTHIX BEIIECTB — METAIJIOB M HEMETAILIOB;

® T[POBOJIUTH pacueThl Ha HAXOXKACHHWE MOJEKYISIpHOW (OpMyIBl YIIIEBOAOPOAA IO
NPOJAYKTaM CrOpaHusi W 1O €ro OTHOCHUTEIbHOW TUIOTHOCTH U MAacCOBBIM JOJSIM
DJIEMEHTOB, BXOJISIINX B €0 COCTaB;

e BJIQJICTh MpaBUIAMH O€30MAaCHOTO OOpaIIeHHsS C €AKUMH, TOPIOYMMH U TOKCHYHBIMH
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHMHH;

® OCYIIECTBIATH MOMCK XUMHUYECKOW HH(pOpMAIMH IO Ha3BaHUSM, HACHTU(UKATOpaM,
CTPYKTYpPHBIM (hOpMyJIaM BEIIECTB;

® KPHUTHYCCKH  OIICHWBATHh W  WHTCPIPETHPOBATh  XHMHYECKYI0  HWH(OPMAIHIO,
COJIepIKalIylocsl B COOOIIEHUSX CPEACTB MaccoBOM mHQopMarmu, pecypcax MHTepHera,
HAyYHO-TIOMYJISIPHBIX CTaThAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B
HEJSIX BBISIBICHUS OMIMOOYHBIX CYXKACHUH U (HOPMUPOBAHHSI COOCTBEHHOM TO3UIIHH;

® MPEACTaBIATh MYTHU PEIICHUs TIOOANBHBIX MPOOJIEM, CTOSNIUX IMEpPe] YEIOBEYECTBOM:
9KOJIOTHYECKHX, SJHEPTeTHICCKUX, CHIPhEBBIX, M POJIb XHMHH B PEIICHUHU ITHX POOJIEM.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTDb HAYYUTHLCHA:
® Unnrocmpupoeams HaA npumepax CmaHoeeHue u 360110UUI0 opeaHuquKod XUMUU KAK
HAYKUu HAa pA3JIUYHbIX UCMOPUYECKUX dmanadx ee pa3eumusl,



®  UCNOB308aMb MEMOObl HAYYHO2O0 NO3HAHUSL NPU BbINOJHEHUU HNPOEeKmo8 U yYyeOHO-
UCCIe008amenbCkKux — 3a0a4  NO  U3VHEHUI0  C8OUCMS,  CHOCco008  NONyUeHus U
PACNO3HABAHUSL OPCAHUYECKUX BEUIeCE;

®  00bACHAMb NpUpody U Cnocobbl 00pPA308AHUS XUMUUECKOU CBA3U: KOBAIEHMHOU
(nonsApHOU, HeNnoAAPHOU), UOHHOU, MEMANLIUYECKOU, B00OPOOHOU — C Yelblo ONpedeleHUs]
XUMUYECKOU AKMUBHOCTU 8eUeCmE,

®  YCMAHABIUBAMb 2EHEMUUECKVIO C853b MEJNCOY KIACCAMU OP2AHUYECKUX Geujecme OJis
000CHOBAHUA NPUHYUNUATILHOU B03MONCHOCMU NOJYYEHUS OP2AHUYECKUX COeOUHeHUL
3a0AHHO20 COCMABA U CMPOEHUSL,

®  YCMAHABIUBAMb G3AUMOCEA3U MedHCOY hakmamu u meopuetl, NPUYUHOL U CLeOCmEUem
npu ananuze npooIeMHbIX CUMYyayuti U 060CHOBAHUU NPUHUMAEMBIX PEUeHUll HA OCHO8e
XUMUYECKUX 3HAHULL.

Cojaeprxanue y4eOHOro npeamera
10kaace (344; 14. B HEAEINIO)

Teopusi XMMHYECKOr0 CTPOEHHUSI OpraHuvyeckux coeauHeHuil. Ilpuposna xumMHMYecKHX
CBA3eH

Opranuueckue BellecTBa. XHMUYECKOE CTPOCHHME KaK IMOPSAJIOK COEIMHEHUS aTOMOB B
MOJIEKYJI€ COIVIACHO MX BaJIeHTHOCTU. OCHOBHBIE MOJIOXKEHUS TEOPUU XUMHUYECKOTO CTPOEHUS
opraHuueckux coenuHeHuil A.M. bytiepoBa. YriepoaHblil CKeleT OpraHu4ecKol MOJIEKYJIbI.
KpatHocTh xumHyeckoi CBSi3U. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHYECKOTO CTPOEHUS
Monekyn. M3omepus wu wusomepel. [lomarme o ¢Qynxnuonaneroi rpymme. [IpuHIUIBL
KJaccu(uKaluy OpraHMyeckux coeuHeHuil. CucteMatnyeckasi MeX1yHapoJHasi HOMEHKIIAaTypa
Y TIPUHIIMATIEI 00pa30BaHUs HA3BAaHUN OPTaHUYECKUX COCTUHEHUH.
MecTo 1 3HaUeHUE OPraHMYECKOW XUMUU B CUCTEME €CTECTBEHHBIX HaYK.
Yraesoaopoabl

[IpenenpsHble yrieBoaopoas! (ankansl). Cmpoenue monexkynvl memana. I'oMOIOrMUECKUMA
psan ankaHoB. ['omosoru. MexayHapoaHasi HOMEHKJIaTypa OpraHuyeckux BeulecTB. M3omepus
YIJIEPOJHOTO CKeJleTa. 3aKOHOMEPHOCTH M3MEHEHHMsl (HU3MUECKUX CBOMCTB. XHMMHUYECKHE
CBOIicTBa (Ha TMpuMepe MeTaHa U JTaHa): PEaKIUH 3aMelleHus (TraJoreHUpPOBaHUE),
JETUAPUPOBAHMS KaK CIOCOOBI MOTyYEHHs BaKHEHUIIMX COSIMHEHHH B OPraHUYEeCKOM CHHTE3E.
['openne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHMKOB TEIJla B NPOMBIIUIEHHOCTH U OBITY,
uzomepuszayuu anrkanos. ILlennvie peaxyuu. Ceoboousie paouxanvi. Ianocenonpousgoonvie
anxkanos. HaxoxieHue B IpupoJie U MPUMEHEHHE aTKaHOB.
Kpatnsie cBsa3u. HemnpenenbHble yrieBonoponbl. AlKeHbl. CmpoeHue MONeKyIbl 3muiena.Sp—
Tubpuouzayus. I'omonmornueckuil psan ankeHoB. Homenkmarypa. M3omepusi yrieponHoro
CKeJleTa M TOJOXEHHsS KpaTHOM CBA3M B MoJjeKyile. XHMHYECKHE CBOMcTBa (Ha mpumepe
ATWJIEHA): peaklUMHh NPUCOEAUHEHHUs (TaJoreHUpOBaHUE, cudpuposanue, THUApATALMs,
euopoeanocenuposanue)  Kak  cnoco0  moiaydeHHus — (QYHKIMOHAJIBHBIX  MPOU3BOTHBIX
yIJIEBOAOPOAOB, ropeHus.lIpasuno Mapkosnukoea. Buvicokomonekynapuvle  coeOuHeHus.
Kauecmeennvie peaxyuu mna O0eounyo céa3v. Ilomumepusanusi 3TuUI€Ha Kak OCHOBHOE
HaIpaBJIEHUE €ro UCIoab30BaHus. [1oMMATHIIEH KaK KPYTHOTOHHAXHBIA MPOAYKT XUMUYECKOTO
npousBoJcTBa. [I[pumeHenue sTueHa.
Ankanuensl U kayuyku. IloHarve o0 ankaigueHax Kak YIJeBOAOpOAax € ABYMs JBOMHBIMU
cBs3aMu. [lonmumepusanus auBuHuna (Oyraauena-1,3) kak crnoco0 MoNy4eHUs CHHTETHYECKOTO
Kayuyka. Mzonpen (2-memunbymaouen-1,3). HarypaibHblii ¥ CHHTETHYECKHH KaydyKH.
Bynkanuzanus kayuyka. Pesuna. Ilpumenenue kaydyka u pe3usbl. Conpssicénnvlie 060lHble
ceasu. Ilonyuenue u xumuueckue ceoucmea ankaouenos. Peaxyuu npucoeounenus
(eanocenuposanus) u noIUMepU3aAYUU AIKAOUEHOB.
Ankunbl. AunetwieH (3TMH) U ero romonoru. Cmpoenue MONeKyavl — ayemuiiend.
I'omonornueckuii psaa ankuHoB. Homenknatypa. M3omepust yriepogHoro ckenera v moJj0KeHus




KpaTHOW CBsI3M B MoJeKyne. Meoicknaccosas uzomepus. SP-Iubpuousayus. XUMUYECKUC
CBOMCTBa (Ha TpUMEpe aleTWIeHa): peakUuH NPUCOCIUHEHUsS (TaJoreHUpOBaHUE,
euopuposanue, TUOpATALUS, UOPO2ANO2eHUPO8AHUe) KaK CIoco0 MOJy4YeHHs IOJUMEPOB U
JIPYruX TOJE3HbIX MPOAYKTOB. ['OpeHHE alleThiieHa KaK HCTOYHUK BBICOKOTEMIIEPATYypPHOTO
IUTAMEHH IS CBapKU U pe3Ku MeTauioB. [IpuMenenue aneruieHa.

Tonamue o yuxnoankauax.

Apensl (apomaTuueckue yriaeBoaopozbl). beH3zonm kak mIpeacTaBUTENh apOMaTHYECKHX
yriaeBoaopoaoB. Cmpoenue monexynvt 6enzona. XUMAYECKHE CBOMCTBA: PEAKLUU 3aMEICHHS
(ranoreHupoBaHHe) Kak CIOco0 TMOMY4YeHHs] XHUMHYECKUX CPEICTB 3alllUThl PACTEHUH,
NpUCOeANHECHUS (THAPUPOBAHUE) KaK J0Ka3aTelbCTBO HEMPEISIbHOIO XapakTepa OeH30Ia.
Peakmuss ropenusi. Tonyon. Hzomepus samecmumeneu. Ilpumenenue OenHzona. [lecmuyuobi.
LI'enemuueckas c6s3b apenos ¢ Opyeumu y2nee000pooamu.

Ilpupoounsie ucmounuku yeneeo0opooos. Ilpupoonvii eaz. Hegmov. I[lonymusie
Hegpmanvie eazvl.  Kamenmwiti  yeonw. Ilepepabomka  mepmu. Ilepeconka  Heghmu.
Pexmuguxayuonnas konouna. benszun. Jluepoun. Kepocun. Kpexune negpmenpooykmos.
Tepmuueckuil u kamanumuyeckui kpexunau. Iluponus.

Kucaopoacoaep:xamme oprannueckne coelMHeHUs.

Kucnoponconepxamme opranudeckue coequHeHus. OIHOATOMHBIE TMpeleibHbIe CIHUPTHI.
Knaccudukarusi, HOMEHKIATypa, U30MEepHUsi CIUPTOB. METaHON M ATAHOJI KaK MpPEeACTaBUTEIN
MpeIeIbHBIX OJHOATOMHBIX CIIUPTOB. [lepauunsiii, BMOPUUHBLIL U MPEMUYHBLL AMOMbL Y21epood.
Booopoonas ceazp. Xumudeckue cBOWCTBA (HAa MPUMEpPE METAHOJIA M 3TAHOJIA): B3aUMOJICUCTBUE
C HaTpUueM Kak CIoco0 YCTaHOBJECHHUS  HAIW4YUS THIPOKCOTPYMIBI, PEAKIUs C
raJIOT€HOBOJIOPOJAMHM KaK CIIOCOO TMOJIY4EHHs pPACTBOPUTENEH, Aeruaparanus Kak crocod
MoNlyueHus: dTujeHa. Peakuus TOpeHHs: CHOUPTHI Kak TommBO. Cnupmoeoe 6pooiceHue.
@epmenmul. Bodopoonwvie cesazu. llpumeHenue wmertaHona u 23ta”oja. Ddusmonormyeckoe
JeICTBIE METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA. AIKO20IU3M.

MHOroaToOMHBIE CHUPTHL. ODTHICHIJIMKONh M TIUIEPUH KaK MPEICTABUTEIN TNPEAeTbHBIX
MHOTOaTOMHBIX CIUPTOB. KauecTBeHHast peakiusi Ha MHOTOAaTOMHBIE CIIUPTHI U €€ IPUMEHEHHE
JUTSL pacrioO3HaBaHMS TIIMIIEPUHA B COCTaBe KOCMETHUECKUX cpeAcTB. [IpakTHueckoe mpuMeHeHHe
STUJICHTIIMKOJS U TJIULEPHHA.

®enon. Apomarnueckue cnuptbl. CTpoeHne MoJieKynbl ¢eHona. Bzaumnoe erusnue amomos 6
Mmonexyne ¢henona. Xumuueckue ceoticmea: 83aumooelicmaue ¢ Hampuem, 2UOPOKCUOOM HAMPUs,
opomom. Kauecmsennas peaxyus Ha genon.

[Tpumenenue penomna.

Kap6ouunbnsle coequnenus. KapbonunpHas rpymnmna. Anpaerujisas rpynmna. AjibJAeruibl.
Keronsl. U3omepus u HoMeHKkatypa. [lonyuenue u xumuueckue ceoucmea aivoe2uoos. Peaxyuu
OKUCTIeHUsl U NPUcoedutenus anboecudos. Meranans (hopMalibIeTHa) U dTaHATb (AlIeTaTbIET )
KaK TPEICTaBUTENN TMpeNeibHBIX albAeruaoB. KadecTBeHHbIE peaklMd Ha KapOOHUIBHYIO
rpymiy (peakiusi «cepeOpsiHOrO 3epkanay, B3aumonaeicTBue ¢ ruapokcunom meau (I1)) m ux
NpUMEHEHUEe Al OOHApYKEeHUS TPENENbHBIX albJECTHAOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
TokcnyHOCTP anbneruaoB. [Ipumenenue Gpopmanbaeruaa u aneTatbIeruia.

Kap6oHnoBsie kucnotel. Kapboxkcunvhas epynna (kapookcozpynna). Hzomepus u HomeHkiamypa
kapbonogvix kucrom. (OIHOOCHOBHBIE TIpeleibHble KapOOHOBBIE KUCIOTHL. [lomyuenue
O0OHOOCHOBHBIX NpeOeNbHbIX KapOOHO8bIX Kuciom YKCYCHas KHCJIOTa KakK HpeACTaBUTENb
NpeJeNbHBIX  OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHMHYECKHE CBOWCTBA (Ha TpuMepe
YKCYCHOM KHCIIOTBI): pPeaKIMHi C METaJUIaMHU, OCHOBHBIMH OKCHJIAMH, OCHOBAHUSIMU U COJISIMHU
KaK IMOATBEP)KIACHUE CXOJICTBA C HEOPTaHWYECKHMH KHCIOTaMHU. Peakiwsi dTepuuKaium Kak
CHoco0 MOTyYeHHsI CIOKHBIX 3pHUpoB. [IpuMeHeHne ykcycHON KHCIOThl. MypaBbUHAs KUCIOTA.
Amuerartsl. [IpeacraBieHne 0 BRICIIHX KapOOHOBBIX KHCIIOTAX.

Crnoxubsle 3¢upbl U xupbl. Homenxnamypa. llonydeHne, XMMHYECKHE CBOWCTBA CIOXHBIX
spupoB. Peakmus ostepuduxanyu.  CrnoxxkHble >QHUpPbl KaK MPOIYKTHl B3aUMOJICHCTBUS



KapOOHOBBIX KHCIIOT CO cipTaMu. [I[puMeHeHne ClIoXHBIX A(UPOB B MHUIIEBON U TTaphrOMEpHON
INPOMBIIIICHHOCTH. JKHUPBI KaK CIOXKHBbIE 3(UPbI INIMLEPUHA U BBICIINX KapOOHOBBIX KHUCIOT.
PacTurenbHble M KUBOTHBIE >KHUPBI, MX cocTaB. Pacro3HaBaHuMe pPacTHTEIbHBIX XHPOB Ha
OCHOBAaHMU HX HEIPENEeNbHOr0 Xapakrepa. [IpuMeHeHue >XupoB. ['MAPOIM3 WM OMBUICHHE
AKHUPOB KaK CIIO0COO MPOMBIIIIEHHOTO MOJIY4Y€HUs COel BBICIIMX KapOOHOBBIX KHCIIOT.

Mpb14 Kak coiM BBICIIMX KapOOHOBBIX KHUCIIOT. Motomue cBoiicTBa Mblia. Cunmemuyeckue
Mortouue cpedcmea.

YrineBoasl. Knaccubukanus yrimeBogoB. Monocaxapunsl. Onueocaxapuodwsi. Jlucaxapuibl.
Haxoxxnenue yrineBoloB B mpupoze. [roko3a Kak aidbAerugocnupr. bpojkeHue TIIIIOKO3bI.
®pykro3a. Caxaposa. [uodpoaus caxaposzvl. Kpaxman M 1eirono3a Kak OHOJIOrMYEcKue
HoJMMepbl. XMMUYECKUE CBOMCTBA Kpaxmalla U LEJUII0JI03bl (THIPOIIN3, KaUeCTBEHHAs peaKus
¢ M0I0M Ha Kpaxmaj U €€ INPUMEHEHHUeE JUIsl OOHapYXEHHsl Kpaxmalla B MPOAYKTaX HMUTAHUS).
[Ipumenenue u Ouonoruueckass posib yriaeBoJoB. [loHsTHEe 00 MCKYCCTBEHHBIX BOJIOKHaX Ha
pUMepe alleTaTHOTO BOJIOKHA. Ayemunyenntonosa Kiaccugpurxayus 6010KoH.

Wnentudukanuss OpraHM4ecKMX COEAMHEHUH. [enemuyeckas 6436 MedcOy KIACcamu
opeanuyeckux coedunenui. TATTBI XUMUYECKUX PEaKIHid B OPraHUIeCKON XUMHUU.

A3oTcoaepxaniye opraunyeckne coeANHeHusl.

AMUHOKUCHOTH U Oenku. CocTaB U HOMEHKIATypa. Amunsl. Amunoepynna. Anunun. Ilonyuenue
U Xumudeckue C80UCMEA AHUIUHA. AMHHOKHUCIOTHI Kak am(OTepHbIe OpTraHUYecKue
coeuHeHus. M3zomepus u nomenknamypa. bunonsapuoui uon. Ilentunnas cBa3e. buonorunueckoe
3Hau€HUE O-aMUHOKUCIOT. OOnacTM NpUMEHEHUS aMHUHOKHCIOT.Xumuueckue Cc80Ucmea
amunokucaiom. Ilenmuowl. I[lonunenmuodwl. [ iuyun. beaxku Kak TPHUPOJHBIC OHOIOJIMMEPHI.
CoctaB u cTpoeHue O€nKOB. XUMHUYECKHE CBOWCTBAa O€JIKOB: THUJIPOJIU3, JCHATYypaLus.
Oo6napy>xeHue 0eJIKOB MPHU MOMOIIM Ka4eCTBEHHBIX (1IBETHBIX) peakuuil. [IpeBpaienus O0eaxoB
NUINK B opranu3me. buonornaeckne QyHKIUN OEIKOB.

Aszomcoodepocawue cemepoyuxnuieckue coeourenus. Iupuoun. Iuppon. Iupumuoun. Ilypun.
Asomucmoie ocnoganusl.

Hyxneunoswvie kucnomol. Hykneomuowvi. KomniemenmapHie azomucmoie 0CHOBAHUS.

Xumus u 300posve uenosexa. PapmaxonocuyecKas Xumusl.

Xumusa nonumepos

Honumeper. Cmenenv noaumepusayuu. Monomep. Cmpykmypnoe 36eno. Tepmonnacmuunvle
noaumepbi. CmepeopezynapHuie noauMepbl. Tonusmunen. Ilonunponunen.
Honumempagpmopsmunen. Tepmopeaxmuenvie noaumepsl. Deronogopmanvoecuorvie cMObL.
Inacmmaccol. ©@enonnacmel. Amunonnacmol. Ilenonnacmoi. Ilpupoonwviti kayuyx. Pesuna.
D6onum. Cunmemuueckue xayuyku. Cunmemuueckue eonoxkua. Kanpon. Jlascan.

JdemoHCcTpaumu.

e (OOpa3upl OpraHMYECKMX BELIECTB M MaTrepuanoB. Mojenu MOJEeKysl OpraHMYecKHUX
BELIECTB

e OTHOIIEHHE aTKaHOB K KUCJIOTaM, IIeJiouaM, pacTBOPY MepMaHTraHaTa Kaiuus u OpoMHOI
BOJIC.

e Mogenu Mosekyn romojoroB u u3zomepoB. [lomydyenue anerusieHa KapOUAHBIM
crocoboM. B3aumopeiicTBue areTuiieHa ¢ pacTBOPOM MEepMaHIraHara Kajius U OpOMHO
Bonoi. ['openne anermneHa. Pa3noxkeHue Kaydyka IpH HAarpeBaHUM W HCIBITAaHUE
NPOAYKTOB  pa3lIOKEeHHA. 3HAKOMCTBO C oOpaslmaMu KaydykoB. beH3zon  Kkak
pactBoputens. ['openune Oenzona. OTHomeHue OeH3071a K OPOMHOH BOJE M PacTBOPY
nepMaHrasara kaiaus. OKucieHue Toiryosa

e PactBopeHue B aleTOHE pa3IMYHBIX OpPraHMYeckuX BemecTB. OOpas3lbl MOIOUUX U
YUCTALIUX CPENICTB.

e OO0pa3s1sl 1acTMace,

JlaGopaTopHbie ONbITHI.



N3rorosieHne Mojesnel MOJIEKys yrieBOA0OPOA0B

O3HakomIIeHHE ¢ 00pa3LamMu MPOAYKTOB HepTernepepadoTKu

Oxkwucnenne 3tanona okcuaom meau(I).

PacTBopeHune rnuneprHa B BoJie U peakuus ero ¢ ruapokcugom meau (I1).

Xumudeckue cBoicTBa (heHoma

Okucnenne MeTaHalisd (3TaHajisl) OKCUIOM cepedpa.

Oxkwucienne Mmetanais (dtaHans) ruapokcuaom meau(I1)

PactBOpUMOCTH JKHpPOB, J0Ka3aTEbCTBO MX HENPEAEIBbHOIO XapakTepa, OMBUICHUE

KUPOB.

9. CpaBHeHHE CBOWCTB MbUIA M CHHTETUYECKHX MOIOIIUX CPEJICTB

10. CaoiicTBa IIIOKO3bI KaK allbJeTU0CIUPTA.

11. BsaumopeiicTBue caxapo3bl C THAPOKCUAOM KaJbLIMsL.

12. TIpurotoBiieHHE KpaxMaJbHOTO KJIeHCcTepa M B3aUMOJEHCTBUE C HOJIOM.

13. 'maponu3 kpaxmana. O3HakomiieHHE C o00Opa3lamMu HOpPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

14. [1BeTHbIe peakuuu Ha OeIKu

LNkl wNE

IIpakTyeckue padoTnl
1.« IlonydyeHue 3TuIE€HA U U3YYE€HUE €IO CBOUCTBY.

2. «[TomyyeHne yKCYCHOM KUCIIOTHI U U3yYEHHE €€ CBOMCTBY.
3. «Pemienune sKcriepuMEHTAIBHBIX 33/1a4 Ha paclo3HaBaHUE OPraHUYECKUX BEILECTBY.

4. «Pacno3HaBaHHE I1JJACTMACC U BOJIOKOHY.

11 kaacc (34u; 14. B HExemn0)

Teopernyeckne 0CHOBBI XUMHUH

Crpoenue BemectBa. CoBpeMeHHas MOJI€JIb CTPOCHHS aroma. OJEKTPOHHAas
KoHpurypauus aroma. OcHosHoe u 6030yscoenHvie cocmoanus amomos. Kiaccuduxanms
XMUMHYECKUX JJIEMEHTOB (s-, P-, d-amemeHThl). OCOOCHHOCTH CTPOCHHS JHEPreTHYCCKUX
ypoBHell aToMoB d-anemeHToB. Ilepuonndeckas cucremMa XMMHYECKHX dJemeHToB J[.U.
MengeneeBa. ®@usnueckuii cmbica Ilepuogmueckoro 3akona .M. MenneneeBa. IIpuuunbl u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB JJIEMEHTOB U MX COEIMHEHUH IO NEPUOAAM W TPYIIIaM.
DNEeKTpOHHAs TPUPOJA XUMHYECKOW CBSA3U. DJIEKTPOOTPULIATETHHOCTh. Buabl XUMHUECKOM
CBsI3U (KOBaJIEHTHas, MOHHAas, MeTajsInuyecKas, BOJAOPOAHAs) U MEXaHM3Mbl e€e 0Opa3oBaHMI.
Kpucmannuueckue u amopgnvie eewecmea. Tunvl Kpucmaniudyeckux peulemox (amomHas,
MONEKYNAPHAsA, UOHHAA, MeMAaniuieckds). 3asucumocms Qu3uUyecKux ceoucme eeuecmsed om
muna Kpucmaniuyeckou pewemxu. IIpyuuHbl MHOrooOpa3us BEIIECTB.
XVMHYECKHE peakllMy. |'oMOreHHbIe U reTeporeHHsle peakiini. CKOpoCTh peakiuy, ee
3aBUCHUMOCTD OT Pa3IMUHBIX (PAaKTOPOB: MPUPOJIbl PEArupyIOLIUX BEIIECTB, KOHIIEHTPAIUH
pearupyrouux BEeIECTB, TEMIIEPATYPhl, IUIOIIAN PEAKIIMOHHONW TOBEPXHOCTH, HAJIMYMS
Karanu3aTopa. Posib kaTann3atopoB B MpUPOJIE U MPOMBIIUIEHHOM Mpou3BoicTBe. OOpaTUMOCTh
peakuuii. XMMUYEeCKOe paBHOBECHE U €r0 CMEIIEHUE MO JeHCTBUEM pa3InyHbIX (PaKTOpOB
(KOHILIEHTpalMsI peareHTOB WK NPOAYKTOB peaKIiH, JaBlIeHNue, TeMIepaTypa) JUisl CO3JaHus
ONTUMAJIbHBIX YCIOBUI MIPOTEKAHUs XUMUYECKUX IIPOLECCOB. Jucnepchvie cucmemvl. [lonamue
o0 Koanouoax (301u, eeau). Mcmunnvie pacmeopwi. Peakiu B pacTBoOpax 3J1eKTPOJIUTOB. pH
pacTBOpa Kak IoKa3aTelb KUCIOTHOCTH cpeabl. [ maponns coneld. 3HaueHue rupoiin3a B
Ouonoruueckrux oOMeHHBIX mporeccax. OKUCIUTETIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU B
IIPUPOJIE, IPOM3BOACTBEHHBIX MTPOLIECCAX U KU3HEAEATEIbHOCTH OPraHU3MOB.
Heopranuveckasi xumust
Mertamibl. CriocoOb! noyueHust MeTayioB. Jlerkue u Tsokénble MeTayuibl. JlerkormiaBkue u
TYTOIUIaBKHE MeTaJlIbl. Metamnueckue 351eMeHTsl A- u b-rpynn. Meas. Lunk. Tutan. Xpowm.
XKenezo. Hukens. [Tnatuna. Crinasel. Jlerupyromue no6aBku. YepHeie metasuisl. L[BeTHbIE



Metaiibl. YyryH. Ctans. JlerupoBanubie ctanu. OKCUIBI M TUAPOKCUIBI MeTauioB. Hemerasnsbl.
[TpocTeie BemecTBa — HeMeTawbl. Yrieposa. Kpemuuii. Azot. @ocdop. Kucmopoa. Cepa.
®rop. Xnop. Kucnorasie okcuanl. Kucnopoacoaepxaniue kuciaorsl. CepHas Kuciaota. A30THast
KucaoTa. BonopoaHsle cOeIMHEHHS] HEMETAJIOB.

OKHCTUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEUIECTB — METAJUIOB IVIABHBIX U
OOOYHBIX MOATPYII (MEb, )KEJIE30) U HEMETAIUIOB: BOJOPO/A, KUCIOPO/AA, TAJIOI€HOB, CEPBI,
azota, ocdopa, yrieponaa, kpemuusi. Koppos3us MeTamioB: BUIbI KOPPO3UH, CIIOCOOBI 3aLUTHI
METAJIJIOB OT KOPPO3UU. IDIeKMpou3 pacmeopos u pacniasos. llpumenenue snekmponusa 6
NPOMBIULIEHHOCTU.

Xumus 4 KU3Hb

Hayunbie mMeTonpl mo3Hanus B xumuu. Mcrounuku xumuueckoi mHpopmaruu. [louck
uHpOpMaLUK 0 Ha3BaHHIM, MIACHTH(UKATOpaM, CTPYKTYpHBIM (opmynam. MozaenupoBanue
XUMHUYECKHX MPOLECCOB M SBICHUM, XUMUYECKUN AHAIU3 U CUHMe3 KaK METOJIbl HayYHOIO
[O3HAHUS.

XuMmus u 310poBbe. JlekapcTBa, GepMEHThI, BATAMUHBI, TOPMOHBI, MUHEPAIbHbIE BOJBI.
[IpoGnemsbl, CBs3aHHBIE C MPUMEHEHUEM JICKAaPCTBEHHBIX IpemnapartoB. BpenHbie MpUBBIUKU U
dakTopbl, paspyliarolie 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe ajaKorois, HapKOMaHus).
Panmonansnoe nutanue. [Tuwesvie 006asku. OCHOBbL NUWEBOU XUMUU.

XvMUs B MOBCEAHEBHON KHU3HU. Moromue U uuctsmme cpeacrsa. Cpedcmea 60pbbvl ¢
ObIMOBLIMU  HACEKOMbIMU:  peneileHmyul, uHcekmuyuosl. CpeiacTBa JWYHOW TUICUMEHBl U
kocMmeTHku. [IpaBuna 6e3omacHoi pabOTHI ¢ €AKUMHU, TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMU,
CpeacTBaMU OBITOBON XHMUHU.

XuMHUS U CeNbCKOe X03siicTBO. MuHepanbHble U opranudeckue ynoopenus. Cpeactsa
3aIIUTHl PACTCHUM.

Xumusa u dHepretuka. llpupojaHble HCTOYHUKU YIIIeBOJOpOaOB. [lpupomHbiii u
MOMYTHBIA HEe(PTSHON Ta3bl, UX COCTaB M HcHojib3oBaHue. CoctaB HeTH M ee mepepaboTka.
Hedrenpoaykrel. OxraHoBoe uucino OeHszuHa. OxpaHa OKpyXaromied cpeasl IpU
HedTenepepaboTKe H  TPAHCIOPTHPOBKE HEPTENPOAYKTOB. AJBTEpPHATUBHBIE HWCTOYHUKU
DHEPIHUH.

Xumusa B crpoutenbcTBe. llement. beron.Ilog0op oNTHUManbHBIX CTPOUTEIBHBIX
MaTepHaloB B MPAKTUUECKOH JESITEIIbHOCTH YEJIOBEKa.

XUMHSA U 9KOJIOTUS. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOLIEH Cpeibl U €ro MoCleCTBHUS.
Oxpana ruapocdepsl, To4YBbl, aTMOchepsl, GIopsl U GayHbl OT XUMUYECKOTO 3arPS3HEHUS.

JdemMoHCcTpaumu.

e Mojenu HMOHHBIX, ATOMHBIX, MOJICKYJISPHBIX W METAUIMUYECKUX KPHUCTATTHYECKUX
PELIETOK.
Mogenu MoJIEKyI U30MEPOB U TOMOJIOTOB
Pa3nuuHble TUIIBI XUMHUYECKUX PEAKLUNA, BUJIEOOTBITHl 110 OPTaHUYECKON XUMUH.
OO6pa3iibl METAJIOB U UX COEIUHEHUH, CIUIABOB.
BzaunmopeiicTBre METaIIOB C KUCIOPOAOM, KAUCIOTAMH, BOJIOM.
Jloka3zaTenbcTBO aM(pOTEPHOCTH ATIOMHUHMS U €r0 THIPOKCH/IA.
B3aumopeiictBue Mean M kele3a C KHUCIOPOJIOM; B3aHMMOJECHCTBHE MEAM M Keleza C
KHCTIOTaMU (CepHasi, COJIsTHAsT).
[Toryuenue ruapokcunos menu (I1I) u xpoma (1), okcuna menu.
B3aumoseiicTBue OKCHIOB M THAPOKCUAOB METAJJIOB C KUCIOTAMH.
Jloka3zatenbcTBO amdpoTepHocTH coenuHeHuit xpoma(1ll)
OO0pa3iibl HEMETAIUIOB.
Mopenu KpUCTaIUTMYECKUX PEMIETOK anmasa u rpadura.
[TonryueHne amMmmaka W XJIOPOBOJAOPOJA, PAaCTBOPEHHE HMX B BOJE, J10Ka3aTeIbCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB 3THUX BEIIECTB.



e (xWraHue yris U cepbl B KUCIOPOZE, ONPEICIIEHNE XUMHUYECKUX CBONCTB IPOAYKTOB
cropanusa. BsamMmopencrtsue ¢ MeIbIO KOHLUEHTPUPOBAHHOM CEPHOM  KHUCIOTHI,
KOHIIEHTPUPOBAHHOMN U pa30aBIEHHOM a30THON KHCIIOTHI.

e OO0pa3Lpl CpeACTB OBITOBON XUMHH, HHCTPYKLIUH 110 UX IPUMEHEHUIO.

JlaGopaTopHbIe ONbITHI.
1. H3yueHue BAMSAHUSA PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHA
Omnpenenenne peakiuy cpeibl YHUBEPCAIbHBIM HHAUKATOPOM.
3. Tunmponus coneii.

no

IIpakTuyeckune padoTsl

[IpuroToBieHre pacTBOPOB C 3aJJaHHOW MOJIAPHOW KOHIIEHTPALIUEII».
Pemenue skcnepuMeHTaIbHBIX 33724 10 TeMe «MeTaibi»

3. Pemienue sxcnepuMeHTaNbHBIX  33/a4 o Teme «HemeTamis»y

™=

HanpasJieHus1 NPOEKTHOM 1eSITeJIbHOCTH 00yYAIOIIUXCH:

Hanpagnenus npoexTHON Cpok HasBanue npoexra
NEeSATEIbHOCTH peanuzauuu
06 ydaromuxcs 10 kiace 11 knace
1. TBopueckoe CEHTAOPH XuMmus BOKpPYT Hac Xumus 1eTomM
2. UccnenoBaTenbckoe SIHBAPb Uccnenosanue cuera | MccnenoBanue BOJbI U3
KpaHa
arnpenb Uccnenosanue Uccnenoanue BOIbI U3
MIOYBBI peku
3. IlpakTuxo- HOSI0Pb- N3yuenue Yto ckpbIBacT
OPUEHTHUPOBAHHOE neKaopb XUMHYECKUX yIIaKOBKa
BEIIIECTB B OBITY MPOJTYKTOB?
4 NudopmarmonHoe MapT YuéHble XUMUKH AKTyanbHbBIE OTKPBITHS
XUMUHU.
5. Urposoe arpenb-Mai 3aHuMaTeNnbHas U3 gero caenanbl
XUMUS UTPYLIKH?
6.CoumanbHoe Mai Yrunuzanus Komy nyxHa
IIOJIMMEPOB xumus?

IIpoekTHpoBaHUe colep:KAHUS:

KomnuectBo yacos
[\
Ne i/t Pasnensl, TeMBI ABTOpCKas Pabouas
nporpamma mporpaMmma
10 xaacc

Teopuss XMMHMUYECKOTO CTPOEHHS  OpPraHMYECKHX
1. |coemunenuii. [Tpupona xumMuueckux cpsizeit 3 4

2.  |YrneBomoposi 9 10




3. |Kucnopoaconepxariye opraHu4ecKie COeIMHEHUS 11 11
4, A3oTcoaepKale OpraHndecKue COeaMHEHUS 5
5. | Xumus OJIMMEpPOB 6 4
Wroro B 10 xmacce: 34 34
11 kaacce
[ToBTOpenue kypca xumuu 10 xnacca 1 1
Teoperuyeckne 0CHOBbI XUMHH 19 19
Heopranuyeckasi Xumust 11 11
Hroro B 11 knacce: 34 34

TemMarTnuyeckoe IJIAHMPOBAHME C ONpeaejeHHEeM OCHOBHBLIX BHIOB _YVUYEOHOM

ACATECJIBbHOCTH

TeMbl, BXOAAIINE B
JAHHBIA pa3aea

OcHoBHOE CoAEcpKaHue
o TeMaM

XapaKTepucTHKa OCHOBHBIX BU0B
HAeATeJJbHOCTH YYeHHKA (HA YPOBHe
Y4eOHBIX JIeiicTBHIi)

10 xkiaace

Teopusi XHMHY€CKOT0 CTPOEHUs OPraHuveckux coennHenuii. [Ipupona xummyecknx cBsizei. (4 1)

Opranunueckue BELIECTBA.
[losiBnenne u  pa3BUTHE
OpPraHMYeCKOM XHMHHM Kak

HAYKH. XHUMHUYECKOE
CTPOGHHE  Kak  IOpPSIAO0K
COCIMHEHHUS aTOMOB B
MOJIEKYJIE ~ COIVIaCHO WX
BAJICHTHOCTH. OcHoBHbIE
ITOJIOKEHUS TEOpUH
XUMHYECKOTO CTPOEHUs
OpPraHMYeCKUX  COCIMHEHUU
A.M. byrneposa.YriepoaHsl
W CKEJIeT  OpPraHuYecKou
MOJIEKYJIBI. Kparnocts
XUMHYECKON CBSI3H.
3aBUCHUMOCTh CBOWCTB
BEIIECTB OT XMMHYECKOTO
CTpOEHUs MOJIEKYIL.
N3omepuss w H30MeEpHIL.

[TonaTHe 0 GyHKIMOHATIBHON
rpyIIIE. [TpuHIHATIBL
KIaccupuKauu
OpPraHMYeCKUX COCIMHEHUU.
Cucrematnueckas
MEXIyHapoaHas
HOMEHKJIaTypa U MPUHIHUIIBI
oOpa3zoBaHMs Ha3BaHUU
OPraHUYECKUX COCAMHECHUM.

1.IlpenmeT opraHUYECKON XUMUH.
Teopus XMMUYECKOTO CTPOCHHUS
OpraHMYECKUX BEIIECTB.
2.OCHOBHBIE TOJIOKEHUS TEOPUU
XUMHUYECKOTO CTPOCHUS
OpPraHMYECKUX COECIUHEHUN
A.M. byrneposa.

3. CocTOsIHHE DIIEKTPOHOB B
aToMe. DJIeKTpOHHAas Ipupoaa
XUMHUYECKUX CBS3EH B
OpPraHUYECKUX COCTUHEHMSIX.

4. Knaccudukanus coeiuHeHUH
OpraHUYECKUX.

Jemoncrpanuu. O6pa3is!
OpraHUYECKUX BEIIECTB U
MaTepuanos. Monenu MoneKkys
OpraHMYECKUX BEIIECTB

OOBSCHSTDH, TOYEMY OPTaHHUYECKYIO
XMMMIO BBIJICIMIIN B OTAEIIBHBIN pa3en
xumuH. [lepeuncnsitb 0CHOBHbIE
IIPEAIIOCBUIKM BO3HUKHOBEHUS TEOPUU
XUMHUYECKOI0 CTpoeHus. Paznuuate Tpu
OCHOBHBIX THIIa YTJIEPOAHOIO CKEJeTa:
Pa3BETBIEHHBIN, HEPA3BETBICHHBIN U
HUKIN4YecKuil. OnpenensaTh HaTu4unue
aTOMOB YIUIEPOJIa, BOAOPOAA U XJI0pa B
OpraHMYECKHX BellecTBax. Paznuuare
MOHSTHSI «dJIEKTPOHHAs 000JI0UKa» U
«QJIEKTpOHHAas opOuTanby. M3o0paxars
AIIEKTPOHHBIE KOHPUTYpaLIUK aTOMOB
AJIEMEHTOB 1-TO U 2-r0 NePUOOB C
MTOMOMUIBIO AJIEKTPOHHBIX U
rpauuecKuX MEKTPOHHBIX (popmyi.
OOBACHATHP MEXaHU3M 00pa30BaHUA U
0COOEHHOCTH G- U TT-CBSA3EH.
Omnpenensars NpUHAIEKHOCTD
OpPraHMYECKOT0 BEIIECTBA K TOMY WM
MHOMY KJIACCY ITO CTPYKTYPHOU

bopmyne




Mecto u 3HAYEHUE
OpPraHM4YecKOM  XUMHUH B
CUCTCMC CCTCCTBCHHLIX HAYK.

2. Yraesomopoasi (10 u)

2.1. IIpenenbHbBIE YTIEBOAOPOABI — AJKaHBI (2 1)

[IpenenbHbie yraeBoAOPOABI
(ankansbl). Bo30yxaéanoe
COCTOSIHME aToMa YIJjiepoJa.
I'uOpuanzanmst aTOMHBIX
opbOuraneit. ['omomnoru.
I'omonoruyeckas pa3HOCTb.
['omounornueckuit psg.
MexnynapoaHas
HOMEHKJIaTypa OPraHUYeCKUX
BeuecTB. M3omepus
YTJIEPOAHOIO CKEJIETA.
Peaknuu 3amemenus
(ramoreHupoBaHue),
JNEeruIpupOBaHus,
M30MEpHU3alUu alIKaHOB.
[ennble peakuun.
CBOOOIHBIEC paIUKAIIBI.
l"anorenonpousBogHbIE
AJIKaHOB

5. DIIEKTpOHHOE H
MPOCTPAHCTBEHHOE CTPOCHUE
ajKaHoB. ' oMooru u u3omepsl
aJIKaHOB.

6. MeTtan — nipocredmuii
MPEJCTaBUTENb aJIKAHOB.
JdemoncTpanuun. OTHOIIEHNE
aJIKaHOB K KHCJIOTaM, IIeiovyaM
pacTBOpyY NepMaHTaHaTa Kaius U
OpoMHOI1 BojIE.

JlabopaTopHbIii ONBIT.
N3rorosiieHne Moaenei MoIeKyn
YIJIEBOAOPOIOB

OOBSACHATH TPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI AJIKAHOB Ha OCHOBE
NPEJCTAaBICHUNA O TMOpUAN3ALUU
opOuTasei atToma yriepoja.
N3roraBiauBars MOAEIHN MOJIEKYII
AJIKAHOB, PYKOBOJCTBYSICh TEOPHUEH
XUMHYECKOTO CTPOEHHUSI OPTaHUYECKUX
BelecTB. OTauyaTh rOMOJIOTH OT
n3omepoB. Ha3pIBaTh ankaHbl MO
MEXIYHApOJAHOU HOMEHKIIATYpE.
CocTaBnsiTh ypaBHEHUSI XUMHUYECKUX
peakimil, XapaKTepU3yOIINUX
XMMHUYECKHE CBOMCTBA METAHA U €T0
roMoJIoroB. Pemars pacuérHele 3a1aun
Ha BBIBOJ] (JOPMYJIBI OPraHUYECKOTO
BEILECTBA

2.2. HenpenenbHbI€ yriaeBOIOPOAbI (aTKEHBI, aTKaIHUCHBI U alTKUHBI) (4 9)

KpaTHble cBs3H.
HenpenenbHusbie
yII€BOAOPOAbL. AJKEHBI. SP -
['ubpunuzamnus. Iren
(aTUTIEH).
N3omepusanonoxeHus
JIBOMHOMI
ceasu.IlpocTpancTBeHHas
nuzomepusi(crepeo-
nzomepust).Peakunn
MIPUCOETUHEHUS
(ruapupoBaHue,
raJjloreHUpOBaHHUE,
TUApATAINS ),0KUCIICHUS 1
MOJIMMEPU3ALIUN AJTKEHOB.
BricokomonekynsipHbie
coequHenus. KauecTBeHHble
peaKuru Ha IBOMHYIO CBS3b.
AJkanveHsl (TUeHOBbBIC
yraeBoaopoasl). JuBuHun
(6yramuen-1,3). U3onpen (2-
MeTuinoyTamuen-1,3).
Cornpsi€HHbIE IBOWHbBIE

7. HenpenenbHble yriaeBOLOPOABI.
AJIKEHBI: CTPOEHUE MOJIEKYII,
TOMOJIOTHSI U U30MEPHSI.

8. Ilpaxmuueckas paboma 1
«Ilony4yeHue 3TUIEHA U OTIBITHI C
HUM.

9. AnKkaMeHBbl.

10. AuerusneH 1 ero roMOJIOTH.
JemoncTpauuu. Monenu
MOJIEKYJI TOMOJIOTOB U U30MEPOB.
[TonyueHue aneruneHa
KapOMIHBIM CIIOCOOOM.
B3auMozeiicTBue aneTusieHa ¢
pacTBOpPOM IMepMaHraHaTa Kajus
u OpoMHoO# Bos1oi. ["'openue
aneruieHa. Paznoxxenue kaydyka
IIPY HarpE€BAaHMUHU U UCIIBITAHHE
MIPOJYKTOB PA3JI0KEHHUS.
3HaKOMCTBO C 0oOpa3amu

Kay4yKOB

OOBACHATH MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIBI ATHJICHA HA
OCHOBE IPEJCTaBICHUN O
ruOpuaAn3ali aTOMHBIX OpOuTanen
yriepoja. 300paxxaTh CTpYKTypHbIE
(bOopMyJIbl ATKEHOB U UX U30MEPOB,
Ha3bIBaTh AJIKEHBI 10 MEXIYHAPOIHON
HOMEHKJIAType, COCTaBIATh (OPMYJIbI
QJIKEHOB I10 UX Ha3BaHUSIM.
CocTaBiATh ypaBHEHUS XUMHUECKUX
peaxkuui, XapakTepU3yoLIX
XUMHYECKHE CBOWCTBA AJIKEHOB.
[Tonyuars 3TuneH. JlokassiBaTh
HEIpEAENIbHBIA XapaKTeP ITUIIEHA C
MIOMOUIBbIO0 KAYECTBEHHON PEaKIMK Ha
KpatHble CBA3U. COCTaBIATh ypaBHEHUS
XUMHUYECKHUX PEaKIIMH,
XapaKTEepU3YIOIIUX HENPeAeIbHbIN
XapaxTep ankaaueHoB. OObACHATH SP-
TUOPUAM3AIMIO U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbl alleTUIIEHA,
Ha3bIBaTh TOMOJIOTH allETHJICHA 10
MEX1YHapOJAHON HOMEHKJIATYpeE,




cBs3u. Peakiuu
MPUCOEANHEHUS
(ranoreHMpoBaHus) U
MOJIMMEPHU3AIUH AJIKaTUECHOB
AueruiieH (3TUH).
MesxknaccoBasi HU30Mepusl.
Sp-I'ubpumn3zanus
ANEKTPOHHBIX OpOUTANIEH.
Peakuuu npucoeaunenus,
OKHUCJIEHUS U
MOJIMMEPH3AINH ATKHHOB

COCTABJISITh YPABHEHUS PEAKLUH,
XapaKTEePU3YIONUX XUMHUIECKUE
CBOMCTBA alleTUjIeHa

2.3. Apensl (apoMaTHYECKUE yriIeBOAOPOIbI) (2 1)

ApeHbl (apoMaTHYECKue
yraeBonopoast). bensou.
bensonbHoe konb1O. Tomyour.
N3omepus

3aMmectuTencei. Peakimu
3aMeIICHUS
(ramoreHupoBaHue,
HUTPOBAHUE), OKUCIICHUS U
MPUCOCIUHEHUSI apPEHOB.
Ilectnimapl. I'eHeTnueckas
CBA3b APEHOB C IPYTUMHU
YIJIEBOAOPOJAMHU

11. ben3osa 1 ero roMoJIOTH.
CaoiicTBa 6€H30J1a U €ro
TOMOJIOTOB.

12. Tonyon. Hzomepus
3amecmumernetl.

JdemoncTpaumnu. beH3on kak
pactBopuTelnb. ['openue 6eH3ona.
OtHomrenne 6eH307a K OpOMHOM
BOJIC U PacTBOpPY MepMaHTaHaTa
kanus. OKUCIICHHE TOTyoIa

OOBSCHATD NEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJIbI OCH301a.

H300paxkaTb CTPYKTYpHYIO (OpMYITY
OeH3oma IByMs ClIOCOOaMH.
OOBsACHATH, KaK CBOMCTBA OEH30J1a
00yCJIOBJICHBI CTPOSHHEM €T0
MOJICKYJIBI.

CocraBisiTh ypaBHCHHUS PEAKIIUH,
XapaKTePU3YIOIUX XUMUICCKHE
cBOlicTBa OEH30J1a U €TI0 TOMOJIOTOB

2.4. IlpupoaHble UCTOYHUKHU U IIepepadoTKa YrieBOAOPOI0B (2 u)

[Ipuponnsiii raz. Hers.
[TontyTHbIE HEDTSIHBIE Ta3bI.
Kamennslii yroms.
Ileperonka Hedru.
Pextudukanuonnas
KoJIOHHA. ben3un. JIurpoun.
Kepocun. Kpexkunr
HedTenpoaykToB. [Tuponus

13. I[IpupoaHbIE HCTOYHUKHT
yrieBoaopoaoB. [lepepaboTka
He(TH.

14. KontpoabsHas padora 1 no
TeMaM «TeopHst XUMHUYECKOTO
CTPOEHUSI OPraHUYECKUX
COEMHEHUIN», «YTIIEBOJOPOIBD».
JlabopaTopHBIii ONBIT.
O3HakoMJieHHE ¢ 00pa3laMu
IPOAYKTOB HedTenepepaboTKu

XapakTepu30BaTh COCTaB MPUPOTHOTO
ra3a M MOnmyTHHIX HE(TAHBIX Ta30B.
XapakTepu3oBaTh CIIOCOOBI
nepepabotku HepTu. OOBACHATH
oTiIn4Ke OeH3MHa IPSIMOM IePEroHKH
OT KpEeKHHT-OEeH3HHA.

3. Kucsopoacoaep:xanue oprannieckue coequenus (11 u)

3.1. Cnuprtsl u denounsl (3 u)

Kucnoponconep:xaiue
OpPraHUYECKUE COETUHEHMS.
OnHoaTOMHBIE IPEIEBbHBIE
cnupThl. OyHKIMOHAIbHAS
rpynma cuupToB. MeTtaHon
(MeTHUIOBBIN CIUPT). DTaHOI
(3TUIIOBBIN CHHPT).
IlepBHUYHBII, BTOPUYHBIN U
TPETUYHBIA ATOMBI
yriiepoaa. BopopoaHas

15. OnHOaTOMHBIE IIPENETBHBIE
CIIUPTHI.

[Tonydyenue, xuMmuueckue
CBOICTBa U IPUMEHEHHE
OJIHOATOMHBIX IIPEEIbHBIX
CIIUPTOB.

16. MHOrOATOMHBIE CITUPTHI.
17. deHonbl M apoMaTHYECKUE
CIUPTBHI.

JlabopaTopHble ONBITHI.

N3006paxaTs 0611yto hopMyy
O/IHOATOMHBIX MPEAEIbHBIX CIUPTOB.
OOBsCHATH 00pa3oBaHUE BOJIOPOTHOM
CBSI3M U €€ BIMsIHUE Ha (PU3HUECKUE
cBoiictBa ciupToB. COCTaBISATH
CTPYKTYpHBIE (POPMYIIBI CIUPTOB U UX
M30MEpOB, HA3BIBATH CIIUPTHI 11O
MEXIYHApOJAHOU HOMEHKIIATYpE.
OOBACHATE 3aBUCHMOCTH CBOMCTB
CIIUPTOB OT HANMYHUsl (YHKIIMOHATLHOU




cBs13b. CIpTOBOE OpOXKEHUE.
®epmenTsl. Boopoanbie
CBSI3U. AJIKOTOJIU3M.
MHoOroaTtoMHbI€ CIUPTHI.
OTUNEHTIIHNKOIIb. [ uiepuH.
KauecTtBennas peakuus Ha
MHOT'0ATOMHBIE CIIUPTHI.
®deHobl. ApOMaTHYECKHUE
criupthl. KauecTBeHHast
peakmus Ha GpeHo

OkxHucIIeHHe 3TaH0J1a OKCHIAOM
meau(IT). PactBopenue
TJIMIIEPUHA B BOJIE U PEAKITUS €T0
¢ ruapokcugom meau(Il).
XuMu4eckue cBoicTBa (heHoa

rpynnsl(-OH).CocTaBnsats ypaBHEHHUS
peaKuii, XapaKTEPU3YIOIINX CBOMCTBA
CIIUPTOB U UX MIPUMEHEHUE.
XapakTepu3oBath (PU3NOIOTHUECKOE
JIEUCTBHUE METAHOJIA U 3TaHOIA.
CocTaBisiTh ypaBHEHUS PEAKIU,
XapaKkTEPU3YIOLINX CBOMCTBA
MHOTOaTOMHBIX CIIUPTOB, U IPOBOJUTH
KaueCTBEHHYIO PEaKI1IO Ha
MHOT0aToMHbIe cUPThl. OOBSACHATH
3aBHCHMOCTH CBOWCTB (heHOJI1a OT
CTPOEHHS €r0 MOJIEKYJIbl, B3aUMHOE
BIIMSIHME aTOMOB B MOJICKYJIE Ha
npumepe ¢penona. CoctaBisiTh
YpaBHEHUS PEaKLU,
XapaKTePU3YIOIINUX XUMUYECKUE
cBoiicTBa peHona

3.2. Anbzieruibl, KETOHBI U Kap

OOHOBBIE KUCITOTHI (3 )

KapOouusbHbie coeTuHEHMS.
KapOonunbHas rpynmna.
AnpaeruaHas rpymnma.
Ansnerunnl. KeToHb!.
Peakuuu oxucnenus u
IIPUCOEANHEHHUS aJlb/IETU/I0B.
KauecTBeHHbIe peakiuu Ha
anpaeruspl. KapooHoBbie
kucnotel. KapOokcunbHas
rpynna (kapookcorpymnmna).
OZRHOOCHOBHBIE NIPEEIBHBIE
KapOOHOBBIE KUCIIOTHI.
MypaBbrHas KHCIOTA.
YKcycHas KucinoTa. AueTarsl

18. KapOoHWIIbHBIC COCTMHEHUS
— aJbAETUbl U KETOHBI.
CaolicTBa U MpUMEHEHUE
aJbJIETU/IOB.

19. KapOoHOBBIC KHCIIOTBI.
XUMHYECKUE CBOWCTBA U
MPUMEHEHHUE OJIHOOCHOBHBIX
IpeenbHbIX KapOOHOBBIX
KHCTIOT.

20. IIpakmuueckas paboma 2
«lonmyuenue u cBOMCTBA
KapOOHOBBIX KHCIIOT.
JdemoncTpanuu. PactBopenue B
alleTOHE PA3IUYHBIX
OpPraHMYECKUX BEILECTB.
JlabopaTopHble ONBITHI.
OxucneHne MeTanas (dTaHas)
okcusiom cepedpa(l). Okucnenue
MeTaHans (3TaHas)
ruapokcuaoM meau (I1)

CoctaBisath (hopMysibl K30MEPOB U
TOMOJIOTOB aJIbJIETH/I0B U Ha3bIBaTh UX
10 MEXAYHapOAHONH HOMEHKJIAType.
OOBSCHATH 3aBUCUMOCTh CBOIMCTB
QJIBJIETUJIOB OT CTPOEHUS UX
¢yHKIIMOHAIBHOU Ipymnnbl. [IpoBoauTh
KAauEeCTBEHHBIC PEAKIIMY HA aJIbJIETU/IbI.
CocTaBnsATh ypaBHEHUS PEaKIIUi,
XapaKTEpPU3YIOIINUX CBOWCTBA
anpaerns1oB. CocTaBisiTh GOPMYJIbI
M30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX IO
MEXIyHapOJAHON HOMEHKIIAType.
OOBACHATH 3aBUCUMOCTh CBOWCTB
KapOOHOBBIX KUCIIOT OT HAJINYMS
¢yuknuonansHoU rpynmnsl (-COOH).
CocTaBiATh ypaBHEHUS PEAKIINA,
XapaKTEPU3YIOIINX CBONCTBA
KapOOHOBBIX KUCIOT. [Tomydars
YKCYCHYIO KHCIIOTY M JIOKa3bIBaTh, YTO
3TO BEUIECTBO OTHOCUTCS K KJIaccy
KUCJIOT. OTIINYaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOM C ITOMOILBIO
XUMHUYECKHX PEAKIUM.

3.3. Cnoxuble 3¢pupsl. Kupsl (2 9)

Croxuble 3¢upsl. Peakius
srepudukanuu. [llemounoit
THJIPOJINA3 CII0KHOTO 3(upa
(ombuieHue). XKupsbl.
CuHTeTHYECKHE MOIOLINE
CpencTBa.

21. CrnoxxHble >QUpBHI.

22. Xupsl. Moromue cpeacrsa.
Jemoncrpanuu. O6pa3ist
MOIOIIMX M YUCTSIINUX CPEACTB.
JlabopaTopHbIe ONBITHI.
PacTtBOpUMOCTB KHMpOB,

J0Ka3aTCJIbCTBO UX

CocTaBnATh ypaBHEHUS PEAKIIHIA
srepudukanun. OOBICHITH
OMOJIOTHUYECKYIO POJIb KUPOB.
CoburonaTh mpaBmiIa 0€301acHOTO
oOpallieHus co CpeicTBaMu OBITOBOM
XUMHUU




HENpPEeIENbHOI0 XapaKTepa,
oMbUIeHHE KUPOB. CpaBHEHHE
CBOICTB MbLIa U CUHTETHYECKUX
MOIOIIMX CPEJCTB

3.4. YraeBonsl (3 9)

VYrueBoabsl. MoHOCaxapubl.
I'moko3a. ®pykrosa
.Onurocaxapuasl.
Hucaxapuael. Caxapo3sa.
ITonucaxapuael. Kpaxmai.
I'muxoren. Peaknus
IIOJINKOHACHCALINH.
KauecTtBennas peakuus Ha
kpaxMai. Llemmronosa.
ALleTHIIIIEIUTION03a.
Krnaccudukanus BoIokoH

23. Yraesonsl. ['moko3a.
Onurocaxapuasl. Caxapo3sa.
24. Ilonucaxapunbl. Kpaxmai.
Lemmrono3a.

25. IIpakmuueckas paboma 3
«Perenue 3KkCriepuMeHTaIbHbBIX
3a]1a4 Ha [OJly4YEeHUEN
pacro3HaBaHHe OpPraHU4YEeCKUX
BELIECTB.

JlaGopaTopHbIe ONBITHI.
CBolicTBa IIIOKO3bI KaK
abJICTHI0CIUPTA.
B3anmoneiictBue caxapossl C
THJIPOKCUIOM KaJbIIHS.
[TpuroTtoBieHne KpaxmManabHOIO
KJIeHiCcTepa U B3aUMO/ICHCTBUE C
nonoM. I'maponns kpaxmaiia.
O3znakomieHme ¢ oOpasuamu
MIPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBACHATH OMOJOTUYECKYIO POITH
TII0KO3b1. [IpakTH4eckn 10Ka3pIBaTh
HaTM4Yue QYHKIIMOHATBHBIX TPYI B
MOJIEKYJIE TJIFOKO3BI.

OOBSACHATD, KaK CBOWCTBA CaXapO3bl
CBSI3aHBI C HATTMYUEM (DYHKIIMOHATBHBIX
rpymnmn B e€ MOJIEKyJe, U Ha3bIBaTh
001acTH IPUMEHEHUSI CaXxapo3bl.
CocTaBisiTh ypaBHEHUSI PEAKIUH,
XapaKTePU3YIOIIUX CBOMCTBA CaxapOo3bl.
CocTaBnsATh ypaBHEHUS PEaKIIU
THPOJIN3a Kpaxmalia u
MIOJIMKOHICHCAITUN MOHOCAXapHu/I0B.
[TpoBOIUTH KAUECTBEHHYIO PEAKIIHIO HA
Kpaxmail

4. A3oTcoaepikaiiue opranuvyeckue coequHeHus (5 1)

A3zoTcoaepixaiiue
OpPraHUYECKUE COECTUHEHMUSI.
AMUHBI. AMUHOTpYIIIIA.
AHUIVH. AMUHOKHUCIIOTHIL.
bunosspHbIil HOH.
[lenrtunnas (amuHas)
rpynna. I[lentunnas
(amuanas) cBsi3b. [lenTuabl.
[Monunentuasl. I muuuH.
benku. Ctpykrypa 6enkoBoit
MOJIEKYJIbI (TIepBUYHAs,
BTOpHUYHasl, TPETUYHAA,
yeTBepTUYHast). JleHatypanus
u ruaponu3 6enkoB. L[BeTHbIE
peakiuu Ha OCJTKHU.
A3zoTcoaepixaiiue
reTepOLMKINYECKHe
coenuHenus. [lupunun.
[Tuppoa. [Tupumuaus.
IIypun. A3otuctsie
ocHoBaHMs. HykiienHoBbIe
KkucnoThl. Hykneotusl.
Komnnemenrapubie
a30THCThIE

26. AMUHBL.

27. AMuHOKHUCIOTHI. benku.

28. AzoTconepxaiune
TeTePOLMKINYECKUE COETUHEHUS.
HyxnenHoBbIE KMCIIOTBI.

29. XumMus ¥ 37l0pOBbE YEJIOBEKA.
30. KonTpoabHas padora 2 1o
temaM «Kucnopoacoaepxaiiue
OpPraHUYECKUE COEHUHEHUS,
«A30TcojIepKaIme
OpraHUYECKUE COCTUHEHUS».
JlabopaTopHbIii onbIT. [[BeTHEIE
peakiuu Ha OeKu

CocTaBiATb ypaBHEHHs pEaKLUH,
XapaKTEepU3YIOIINX CBOMCTBA aMHUHOB.
OOBACHATH 3aBUCUMOCTh CBOMCTB
aMUHOKHCIIOT OT CTPOEHUS UX
GbyHKIMOHATIBHBIX Ipym. Ha3bBaTh
aAMUHOKHCIIOTBI 110 MEXIYHapOIHOU
HOMEHKJIATYpE M COCTaBJIATH
YpaBHEHUSI PEaKIUH,
XapaKTEepU3YIOIIHUX UX CBOMICTBA.
OOBACHATH OMOJIOTHYECKYIO POJIh
OEJIKOB U MX IPEBpAICHU B
opranusme. [IpoBoauTh LIBETHBIE
peakuu Ha OCTTKH.

OOBACHATH OMOIOTUYECKYIO POJIb
HYKJIEMHOBBIX KHUCJIOT.
ITonb30BaTbCs UHCTPYKLUEH K
JIEKapCTBEHHBIM IpernapaTam




ocHoBaHMs. PapMaKkoIoruuec
Kasi XUMHS

5. Xumus mossumepos (4 4)

[Tonumepsl. Crenenb
nonuMepuzaui. MoHomep.
CTpyKTypHOE 3BEHO.
TepmorutacTuyHbIC
IIOJINMEPBI.
CrepeoperyiisipHbie
nonmmepsl. [lomuatumnes.
[Tonunponuex.
[TonurerpadropaTuieH.
TepmopeakTUBHBIE
MIOJINMEPBI.
denonodopmanpaeruHbe
cmoutbl. [imacTmaccst.
deHomIacTbl. AMUHOILIACTHI.
ITenomnactsl. IIpupoaHbrit
Kayuyk. Pesuna. D60HHUT.
CuHTeTHYECKUE KayqyKH.
CuHTeTHYECKHUE BOJIOKHA.
Kanpos.

31. CunTeTHUYECKHE TOJIMMEPHI.
Konzgencannonusie MOIMMEpHI.
IleHomnacTsl.

32. I[Ipaxmuueckasn paboma
4«Pacno3HaBaHue I1IaCTMAcC U
BOJIOKOH.

33. Opranuueckast Xumusl,
YeJI0BeK UIIPUPOJIA.

34. VIToroBblil ypok 1o Kypcy
xumuu 10 knacca.
Jemoncrpanun. O6pasisl
MJ1aCTMACC, CHHTETUYECKUX
Kay4yKOB U CHHTETHYECKHX
BOJIOKOH.

JlabopaTopHblii ONBIT.
CaoiicTBa KarpoHa.

3anuceiBaTh YPAaBHEHHS PEAKIIUN
MOJIMMEPU3ALUU. 3aKUCHIBATH
YpaBHEHUS peaKLUi
MoJIMKOHAeHcauu. Pacnio3HaBath
OpraHUYEeCKHUE BEIIECTBA, HCIONIb3Ys
KaueCTBEHHbIC PEaKLIUU

11 kiaacc

1. IToBTOpenue kypca xumuu 10
kiacca (1 9)

1. Teoperuueckue ocHOBbI xumuu (19 1)

1.1. Baxxneline XuMu4ecKue MOHSATUS U 3aKOHBI (4 1)

XUMHYECKUN DJIEMEHT.
ATOMHBII HOMED.

Maccosoe uncno. Hyknuuel.
Papnonyknuasl. M30TOMBI.
3aKOH COXpaHEHHUsI MacChl
BELIECTB. 3aKOH COXPaHEHUs
Y TIpEBpAICHUS YSHEPTUU.
Hedekt macchl.
Ilepnonnueckuit 3aK0H.
DJIEKTpOHHAA
KoHurypauus. I'papuueckas
aNeKTpoHHas ¢popmyna. S-, p-,
d- u f-DnemeHTHI.
JlanTaHoupl. AKTHHOMIBI.
HcKkycCTBEHHO NOJTyYEHHBIE
3J€MEHTHI. BaneHTHOCT.
Bonoponnsie coennHenus

2. XUMUYECKHUH AJIEMEHT.
Hyxmuaetr. U3otormbl. 3akoHbI
COXPAHEHUs MacChl U DHEPTHUU B
XAMUHU.

3. [lepuoanueckuii 3aKoH.
Pacnipenenenue aneKTpoHOB B
aToMax JJIEMEHTOB MaJbIX U
OO0JBIINX NTEPUOJIOB.

4. TlonoxeHue B NepUOINIECKON
CHCTEME BOJOPO/Ia, TaHTAHOUIOB,
AKTUHOUJIOB U UCKYCCTBEHHO
MOJTYYEHHBIX 3JIEMEHTOB.

5. BaneHTHOCTD U BaJI€HTHbIE
BO3MOHOCTH aTOMOB

[Iepeuncnars BaKHEUIINE
XapaKTePUCTUKU XUMUYECKOTO
sneMeHTa. OOBICHATH Pa3Iuunue MEXKIY
MOHATUSIMU «XUMUYECKUIN IIEMEHT»,
«HYKIUI», «130TOI». I [puMeHsATh 3aKk0H
COXpaHEHMsI MacChl BELIECTB MpU
COCTAaBJICHUH YPABHEHUHM XUMHYECKHUX
peakuuii. OnpenensiTh MaKCUMaJIBHO
BO3MO>KHOE YHCJIO IEKTPOHOB Ha
SHEPreTHUECKOM YpPOBHE. 3alKChIBaTh
rpaduuecKue 3JIeKTPOHHbIE (HOPMYITBI
S-, p- u d-31eMeHTOB. XapaKkTepru30BaTh
MOPSAJIOK 3aII0JIHEHUS DJIEKTPOHAMU
SHEPreTUYECKNX YPOBHEU U
noypoBHe# B aroMax. OObACHSATS, B
yéM 3aKiroyaercs GU3nUYecKuil cMbICI
MIOHATHUS «BAJEHTHOCTHY».OOBACHATD,
YeM OIPENESIOTCS BaJICHTHbBIE
BO3MO>KHOCTH aTOMOB pa3HbIX
sneMeHToB. CocTaBiIsITh rpaguuecKue




AJIEKTPOHHBIE (POPMYIIBI A30Ta,
dbocdopa, KUCIOPOIa U CEPBI, @ TAKKE
XapaKTepu30BaTh U3MEHEHHS PaINyCOB
aTOMOB XMMHUYECKHX 3JIEMEHTOB 110
nepuoaam U A-rpymnmnam
HEepUOIMYECKOM TabIUIIbI

1.2. Crpoenue Beniectna (3 u)

WNonnas cBs3p. KoBasieHTHas
(mossipHasi ¥ HETOJISIpHAST)
CBSI3b. DIIEKTPOHHAs
dbopmyna.

Mertannnueckast CBSI3b.
Bonoponnas cBA3s.
I'uOpuanzanust aTOMHBIX
opburaneii. Kpucramisr:
aTOMHBIE, MOJIEKYJISIPHBIE,
WOHHBIC, METAJITHYECKHE.
DneMeHTapHas s4eiKa.
[Tommmmopdu3m.
[TomumopdubIe
MoaupHUKAIIH. AJUTOTPOIIHSI.
N3zomepus. ['omororus.
XUMHYECKUI CHHTE3

6. OCHOBHBIE BUJIBI
XUMHYECKON CBs3u. oHHas u
KOBQJICHTHAs CBS3b.
Meraiueckas CBS3b.
Bonopoanas cBs3b.

7. IIpocTpaHCTBEHHOE CTPOEHHUE
MOJIEKYJL.

8. CTpoeHue KpUCTaIoB.
Kpucrannnueckue pemérku.
[TpuunHbl MHOrOOOpa3us
BeleCcTB. JleMOHCTpaluu.
Mopenu HOHHBIX, aTOMHBIX,
MOJIEKYJIIPHBIX U
METaJUTMYECKUX
KPUCTAJUTMYECKUX PELIETOK.
Mopenu MOEKyII H30MEPOB U
TOMOJIOTOB

OOBACHATH MEXaHNU3M 00pa30BaHUS
MOHHOW U KOBAJICHTHOM CBSI3U U
OCOOCHHOCTH (PU3MYECKHX CBOMCTB
MOHHBIX U KOBAJICHTHBIX COCTUHEHUH.
CocTaBiATh AJIEKTPOHHBIE POPMYIIBI
MOJIEKYJI KOBJIEHTHBIX COCIMHEHUN.
OOBACHATH MEXaHNU3M 00pa30BaHUS
BOJIOPOJIHOM M METAJUIMYECKOM CBS3EM
Y 3aBHCHMOCTb CBOMCTB BEIIECTBA OT
BHJIa XUMUYIECKOU CBSI3U. OOBICHATH
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJIOPTaHUICCKUX U
HEOPraHMYECKUX COSAMHEHUN C
MMOMOLIBIOIIPEACTABICHUH O
rudpuausanu opouTaiei. OObACHATH
3aBHCHMOCTH CBOWCTB BEIIECTBA OT
THUIIA €r0 KPUCTAJUIMYECKON PEIIETKH.
OOBSCHATD MPUYHHBI MHOTOOOpa3usi
BEIIECTB

1.3. Xumuueckue peakiuu (3 u)

OxkucIuTenpHO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu. Peaknun
pa3IoKeHus, COEAMHEHNUS,
3aMelIeHHs, OOMEHa.
DK30TepMUYECKHE U
SHAOTEPMHUUYECKUE PEAKLIUU.
OOpaTumble 1 HEOOpaTUMbIE
peakuuu. TernoBoii ekt
peaknuu. 3akoH ['ecca.
Tepmoxnmnueckue
ypaBHeHus. Terora
oOpa3zoBanus. Termnora
cropanus. CKopocTb
XUMHUYECKOHN pPEaKIINH.
AKTHUBHPOBAHHBIN KOMIUIEKC.
3aKoH JEHCTBYIOIMX Macc.
Kunernueckoe ypaBHeHHe
peakuuu. Katanusarop.
WNuruburop. 'omoreHHsIit 1
reTepOreHHbINA KaTaaus.
Karanmntnueckue peakiuu.
XUMHUYECKOE PaBHOBECHE.
[Tpunnun Jle larense

9. Kimaccudukanmss XuMHUIECKHX
peaKkuui.

10. CkopocTh XUMHYECKUX
peakuuii. Katanus.

11. XuMnueckoe paBHOBECHE U
YCJIOBHS €70 CMEIICHUSI.
demoncrpaumu. Paznmnunsie
TUTIBl XUMHUYECKUX PEaKIUH,
BHJIEOOMBITHI IO OPTraHUYECKOU
XUMUH.

JlabopaTopHBIii ONBIT.
N3yuenune BIusHUAS pa3InYHBIX
($hakTOpoB HA CKOPOCTH
XAMHYECKHUX PEaKUi

Ilepeuncnars npu3HAKU, IO
KOTOpPBIM KJIaCCU(PUIUPYIOT
XUMHUYECKUE PEAKIIUH.

OOBACHATDH CYLTHOCTh XUMHUECKOMN
peakuuu. COCTaBIATh ypaBHEHUS
XUMHUUYECKHUX PEAKINI, OTHOCAIIMXCS K
onpenenéHHoMy Tumy. OObACHATH
BJIMSTHUE KOHIIEHTpAIMi peareHToB Ha
CKOPOCTb TOMOT€HHBIX M F€TEPOTrE€HHBIX
peakuuii. OOBACHITH BIUSIHUE
pa3InYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKLUH, a TAaKKe
3HaYEHHUE PUMEHEHUS KaTalln3aToOpoB
Y UTHTUOUTOPOB Ha IPAKTHKE.
OOBACHATH BIMSHUE U3MEHEHUS
KOHIEHTPALUU OJTHOTO U3
pearupyroIumx BEeIECTB, TEMIIEPaTyphbl
Y 1aBJICHUS HA CMELEHNEe XUMUYECKOTO
paBHOBECHS




1.4. PactBopsI (5 4)

JlucniepcHbIE€ CUCTEMBI.
PacTtBopBI.
I'pyboaucriepcHble CUCTEMBI
(CycrieH3un | dMYJIbCUH).
Komnonusie pactBopsl
(305mm). Asposonu. MossipHas
KOHIICHTpAIIUA.
DJIEKTPOJIUTHI.
DNEeKTpoNIUTHYECKast
nucconuanus. CTeneHb
nuccounanuu. KoHcranTa
nuccounanuu. BomopoaHblii
rokasarens. Peakunu
noHHOTro oOMeHa. ['maponus
OpraHUYECKUX BEIIECTB.
IM'uaponus coneit

12. JlucnepcHble CUCTEMBI.

13. CriocoObl  BBIpaKEHUS
KOHIICHTPALlUU PaCTBOPOB.

14. Ilpakmuueckas paboma 1
«IIpuroroBieHue pacTBOpPOB ¢
3aJIaHHON MOJISIPHOM
KOHIIEHTPALUE».

15. Dnekrponutuyeckas
pucconuanus. BogpopoaHsii
nokasaresnb. Peakunu noHHOro
oOMeHa.

16. I'maponn3 opraHM4eCcKuX u
HEOPraHUYECKUX COCIMHEHUN.
JlaGopaTopHble ONBITHI.
Ornpenenienne peakifu Cpebl
YHUBEpCAIbHBIM UHAUKATOPOM.
I'mpponus conen

XapakTepu3oBaTh CBONCTBA Pa3IUUHBIX
BUJIOB JIUCIIEPCHBIX CUCTEM, YKA3bIBAaTh
MPUYUHBI KOATYJISIUH KOJJIOUJIOB U
3Ha4YeHHE TOro siBieHus .Pemarp
3a/1auyu Ha IPUTOTOBJICHHE PACTBOPA
onpeaeaEHHON MOISIPHOI
KOHIIEHTpaluu. ['0TOBUTH pacTBOp
3aJlaHHOM MOJISIPHOM KOHIICHTpAIUH.
OOBSACHATD, TIOYEMY PACTBOPHI BEIICCTB
C MOHHOM U KOBAJICHTHOM MOJISIPHON
CBSI3bIO MPOBOJIST JIEKTPUUECKHI TOK.
Onpenensats pH cpenbl ¢ TOMOUIBIO
YHUBEPCAIBHOTO UHAUKATOPA.
OOBACHATD C TTO3UILIUA TCOPHH
AIEKTPOIUTUYECKON JUCCOLIHAIIII
CYIITHOCTh XUMHUYECKHUX PEaKIIHii,
IIPOTEKAIOIINX B BOAHOU Cpeie.
CocTaBisATh MOJIHBIE M COKpALIEHHBIE
MOHHBIC YPaBHEHUS PEAKIIHM,
XapaKTepU3YIOIIUX OCHOBHBIE CBOICTBA
BOKHEUIIINX KJIACCOB HEOPTAaHUYECKUX
coenruHeHU. OnpenensaTh peaKkuio
Cpebl pacTBOpa COJIM B BOJIE.
CocTaBisATh ypaBHEHUS peakLUii
TUAPOJIM3a OPTaHUYECKUX U
HEOPraHMYECKUX BEIIECTB

1.5. DnexkTpoxuMuyeckue peakiuuu (4 u)

['anbBaHWYECKHM DIIEMEHT.
Onextpoasl. Anoa. Karog,.
Axkymynsatop. TormBHbIN
AJIEMEHT. DJIEKTPOXUMHUSL.
Psin cranpapTHBIX
3JIEKTPOIHBIX TOTEHIIUAIOB.
CranpapTHbI€ YCIOBHSL.
CrannapTHBIN BOJIOPOIHBIN
anektpoa. Kopposus
METAJUIOB. XMMUYECKas U
AIEKTPOXUMUYECKAS
KOppO3Hsl. DIEKTPOJIN3

17. XuMHuueckre HICTOUHUKHI
TOKa. Psii craHmapTHBIX
AJIEKTPOJIHBIX TOTEHLUAJIOB.

18. Koppo3us meramioB u eé
IIPEyNpEXICHUE.

19. Dnextponus.

20. KonTpoabHas padora 1 o
Teme «TeopeTnuyeckrne OCHOBBI
XUMUN»

OOBACHATH MPUHIUI PaOOTHI
raJbBaHMYECKOTO DIIEMEHTA.
OOBACHATD, KaK YCTPOCH CTaHIAPTHBIH
BOJIOPOIHBIN 31ekTpo. [Tonp30BaThCs
PSAAOM CTaHIAPTHBIX JIEKTPOIHBIX
noTeHIanoB. OTINYaTh XUMHUECKYTO
KOPPO3HIO OT JIEKTPOXHUMUYECKOH.
OOBICHATH IPUHITUTIBI 3AITUTHI
METAJUINYECKUX U3/AETHH OT KOPPO3UH.
OOBACHATD, KaKH€ MPOLIECCHI
MPOMCXOJIAT Ha KaTOJE U aHOAE NpHU
AIIEKTPOJIM3€E PACILIIABOB U PACTBOPOB
coseil. CocTaBisITh CyMMapHbIe
YpaBHEHUS PEaKIUi JIEKTPOJIN3a

2. Heoprannueckasi xumus (11 4)

2.1. Meramsl (6 4)

JI€rkne u TSHKENBIe METAITE.
JlerkomnnaBkue u
TYTOIUIABKUE METAJIIBI.
Menp. Hunk. Twurasn.
Xpowm. Keneszo. Hukens.
IInatuna. CninaBel.

21. Ob1as xapakTepucTUKa U
CHOCOOBI MOJTYYEHHUS] METAJIOB.
22. O630p METALTUYECKUX
351eMeHTOB A- u b-rpymm.

23. Menp. [{unk. Tutan. Xpom.
Kene3o, HUKeNb, IJIATHHA.

XapakTepu3oBaTh 00111€e CBOWCTBA
METAJIJIOB U Pa3bsICHATh UX HA OCHOBE
MpEeJICTaBICHUI O CTPOCHUU aTOMOB
METAJIJIOB, METAJNINYECKOU CBSI3U U
METaJUIMYE€CKON KPUCTAIIINYECKON
pemérke. MmoctpupoBaTh




Jlerupyromue

no6aBku. YEpHbIE U IIBETHBIE
MeTaibl. YyryH. Crais.
JlerupoBaHHbIe cTaIN

24. CruiaBbl METAIIOB.

25. Okcuabl ¥ TUIPOKCUTBI
METaJIIOB.

26. Ilpakmuueckas paboma 2
«Pemenue 3KcrepuMeHTaIbHbIX
3a7a4 1o TeMe «MeTaibhy.
HMemouncTpamuu. OOpasipl
METAJIOB U MX COCAUHEHUH,
cmiaBoB. B3aumoaelicTeue
METaJUIOB C KHCIIOPOJIOM,
KHCJIOTaMU, BOJIOM.
JlokazatenbcTBO aM(pOTepHOCTH
AITIOMUHMS U €T0 TUIPOKCHUIA.
Bs3auMozeiicTBue MeaU U Kejeza
C KMCJIOPOJOM; B3aUMOJICHCTBUE
MEIH U JKeJle3a C KUCIOTaMHU
(cepnas, consHas). [lomyuenue
ruapokcuioB meau (1) u
xpoma(lll), okcuma Mmenu.
BzanmopeiicTBre OKCHAOB U
TUAPOKCHJIOB METAJIIOB C
Kucioramu. JlokazaTeabCcTBO
aM(OTepHOCTH COCTMHCHUM
xpoma(1I).

pUMEpPaMU CIIOCOOBI MOTYICHHUS
METAJJIOB. XapaKTEPU30BaTh
XUMHUYECKHE CBOMCTBA MeTaIIOB |A—
IlA rpynm u amOMUHUS, COCTABIIATH
COOTBETCTBYIOIINE YPAaBHEHUS
peaknuii. OOBIACHITH OCOOCHHOCTH
CTPOCHHUSI aTOMOB XUMHUYECKUX
3JIEMEHTOB b-Tpynn nepuoandeckon
cucremsl [[. 1. Menaeneesa.
CocTaBisiTh ypaBHEHUS PEaAKIU,
XapaKTEePU3YIOUIUX CBOMCTBA ME/H,
LMHKA, TUTaHa, XpOMa, XKeJle3a.
[Ipencka3biBaTh CBOMCTBA CIUIaBa, 3HAS
ero coctaB. OOBSACHSATH, KaK
M3MEHSIOTCS CBOMCTBA OKCUIOB U
THJIPOKCHIOB METAJLIOB IO MEPUOJIaM 1
A-TpymimamM nepruoandIecKor TabIUIIbL.
OOBSCHATD, KaK H3MCHSIOTCS CBOWCTBA
OKCHUJIOB U THJIPOKCHJIOB XUMHUYECKOTO
3JIEMEHTA C MOBBIIIICHUEM CTEIEHU
OKHUCJICHHS €r0 aToMa. 3alHiChIBaTh B
MOJICKYJIIPHOM U MOHHOM BH/JIE
YpaBHEHUS XUMHUYECKHUX PEaKIIHi,
XapaKTEPUIYIOIIUX KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHJIOB U
TUAPOKCHUJIOB METAJUIOB, a TaKXKe
AKCIIEPUMEHTAJILHO JOKA3bIBATh
HaJIMYKE 3TUX CBOMCTB. Pacno3naBaTh
KaTHOHBI COJIEH C MOMOIIbIO
Ka4eCTBEHHBIX PEaKIUi

2.1. Hemeramsi (5 u)

Hewmeramnsr. IIpocteie
BEIIECTBA — HEMETaJLIBI.
VYrnepoa. Kpemnwuii. A3o0T.
®ocdop. Kuciopoa. Cepa.
®Top. Xnop. CepHast
KHCJIO0Ta. A30THasl KUCIIOTA.
Bonopoansie coenuHeHus
HEMETaJJIOB

27. O630p HemeTaioB. CBolicTBa
Y IPUMEHEHUE Ba)KHEUIINX
HEMETAaJIJIOB.

28. O61mas xapakTepucTuKa
OKCHUJIOB HEMETAIIJIOB U
KHCJIOPOJICOAEPKAIUX KUCIIOT.
OxucnuTenbHble CBONCTBA
CEpPHOM U a30THOM KHUCIIOT.
Bonoponnsie coenuHeHus
HEMETAJIJIOB.

29. I'eneTnueckas CBs3b
HEOPraHMUYECKUX U OPraHMYeCKHUX
BEIIECTB.

30. IIpakmuueckas paboma 3
«Pemienne s3kCcnepruMeHTaIbHBIX
3aj1a4 1o reme «Hemeramibiy.
31. KonTpoabHasi padora 2 1o
TeMe «Heoprannueckas XumMus».
Jemoncrpanuu. OGpasist
HeMmeTaioB. Monenu
KPUCTAJUIMYECKUX  PEIIETOK

XapaktepuszoBaTh 00IIIE CBONCTBA
HEMETAJUJIOB U Pa3bsCHATh UX HA
OCHOBE NPEJICTABICHNUN O CTPOCHUHN
atroMa. Ha3piBaTh 00611aCTH PUMEHEHHS
BOKHEHIINX HEMETAIIOB.
XapakTepu3oBaTh CBOMCTBA BBICIINX
OKCHJIOB HEMETAJUIOB U
KHUCIIOPOJCOACPKALIUX KUCIIOT,
COCTaBIISITh YpaBHEHUS
COOTBETCTBYIOIIUX PEAKIMN U
OOBSACHATH UX B CBETE MPECTABICHUN
00 OKHMCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuMsaX U 3JIEKTPOJIUTHYECKON
quccounanuu. CocTaBisATh ypaBHEHUS
peakumii, XapaKTepU3yOIINX
OKHUCJIMTEIbHBIE CBOMCTBA CEPHON U
a30THOM KHCIOT. XapaKTepru30BaTh
WU3MEHEHHUE CBOMCTB JIETYYNX
BOJIOPOJHBIX COEIMHEHU HEMETAJIIIOB
o Mepuoay U A- rpynmnam
MepUOINYECKON cucTeMbl. Jloka3pIBaTh




anMasa u rpagura. [lomyyenue
aMMHUaKa ¥ XJI0pOBOAOpPOIa,
pacTBopeHHe UX B BOJE,
JI0Ka3aTeIbCTBO KUCIOTHO-

OCHOBHBIX CBOMCTB 3THX BCIICCTB.

Coxuranue yrisi ¥ cephbl B
KHUCIIOpOJIe,  OIpENEICHUE
XUMHUYECKHX CBOMCTB MPOTYKTOB
cropanus. Bzanmoneictaue ¢
MebI0 KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIOTBHI,
KOHIEHTPUPOBAHHOH U
pa30aBJIeHHON a30THOM KUCJIOTHI

B3aUMOCBSI3b HEOPTraHUYECKUX U
OPraHUYECKUX COCTUHECHUH.
CocTaBnsiTh ypaBHEHUSI XUMUYECKUX
peaKkuuii, OTpaXarIIX B3aUMOCBS3b
HEOPTraHUYECKUX U OPTaHUYECKUX
BEIIIECTB, OOBSICHATH UX HA OCHOBE
TEOPUH JICKTPOIUTHIECKOU
JIMCCOITUAIINY U TIPEJICTaBIICHU 00
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
nponeccax. [IpakTuyecku
pacro3HaBaTh BEIIECTBA C TIOMOLIBIO
Ka4eCTBEHHBIX PEaKIii HA AaHUOHBI

3. Xumusi 1 :ku3Hb (3 4)

Xumuyeckas
MIPOMBIIIIICHHOCTbD.
XuMuueckas TEXHOJIOTHS.
Uépnast MeTaiuTyprusi.
JloMeHHas 1eYb.
Arnomepanus. Kucnoponssiii
KOoHBepTep. bezoTxonHoe
MPOU3BOICTBO.
DKOJIOTUYECKUI
MOHUTOPHHT. [IpenensHO
JOMYCTUMBbIE€ KOHLEHTpaluu

32. X¥MuUs B IPOMBIILJICHHOCTH.
[TpUHIUITBI XUMHYECKOTO
MPOU3BOJICTBA. XUMHKO-
TE€XHOJIOTUYECKHE IPHUHLIUIIBI
MPOMBIIIJICHHOTO MTOJTy4eHUs
MeTasuioB. [Ipon3BoacTBo uyryHa
U CTalu.

33. Xumus B ObITy. XHUMHUYECKas
MPOMBIIIJICHHOCTh U
OKpYXarolast cpesa.

34. UToroBslil ypok 1o Kypcy
xumun 11 knacca.
JemoncTpamuu. O6pasisl
CpEICTB OBITOBOW XMMHH,
MHCTPYKIMHU MO UX IPUMEHEHHUIO

OOBSACHATH HAYYHBIC TPUHIIUATIBI
MIPOM3BOJICTBA HA TIpUMeEpe
MIPOM3BOJICTBA CEPHOI KHCIIOTHI.
[TepeyucisaTh MPUHITUITBI XHMUYECKOTO
MIPOM3BOJICTBA, UCTIOJIb3yEMbIC TIPU
MOJTyYCHUH YyTyHa.

CocTaBisITh ypaBHCHUS XUMUYCCKHX
peaKkuuii, MPOTEKAIOIINX MTPU
MOJyYCHUH YyTyHa U CTaJIH.
CobmoiaTh mpaBuiIa 0e30macHON
paboTHl CO CpelcTBaMH OBITOBOM
XUMHH.

OOBSACHATH MPUYMHBI XUMHUYECKOTO
3arpsA3HEHUS BO31yXa, BOJOEMOB U
MOYB

COT'JTACOBAHO

[IpoTokon 3aceganus
METOIUYECKOTO OO0BEIMHEHUS
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