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Xumusa- 10 kaace ®IocC COO
MnaHupyemble pe3ynbraTbl

B pe3ynbTaTe u3yyeHua yuebHoro npegmerta «Xumua» Ha ypoBHe cpeaHero obwero
obpasoBaHua:

BbINnyCKHUK Ha 62a30BOM ypOBHE HayuyuUTCAa:

—  pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUHU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOU KapTHUHBI
MHUpa U B IPAKTUUYECKON JACSITEIbHOCTH YEIIOBEKA;

—  JIEMOHCTPHUPOBATHh Ha MpUMEpax B3aHUMOCBS3b MEXIY XUMHEH U IPYrUMU €CTECTBEHHBIMHU
HayKaMu;

—  pacKpbIBaTh Ha IpUMEpax MOJOKEHUsI TEOPUU XUMHUecKoro ctpoeHus A.M. bytieposa;

— moHuMath ¢uzndeckuit cMpicn leproanyeckoro 3akona /.M. MenzaeneeBa u Ha €ro OCHOBE
OOBSICHSITh 3aBUCHMOCTh CBONCTB XMUMHUYECKHX 3JEMEHTOB M OOpa30BaHHBIX MMH BEIIECTB OT
AJIEKTPOHHOT'O CTPOEHUSI aTOMOB;

—  OOBACHATH TMPUYMHBI MHOTOO0OpAa3Wsi BEIISCTB Ha OCHOBE OOIIUX MPEACTaBICHHH 00 WX
COCTaBe U CTPOCHHH;

— TNPUMEHSTH TpaBWja CHUCTEMAaTUYECKOW MEXIYHApOJIHONW HOMEHKIIATYpbl KakK CpelCTBa
pa3iauyeHus U UACHTU(UKALIUY BELIECTB 110 UX COCTaBY M CTPOCHUIO;

—  COCTaBIISITh MOJICKYJISIPHBIE W CTPYKTYpHBIE (OPMYIIBI OPraHMYECKUX BEIIECTB Kak
HOcHUTeNel WHpOpMAIMKM O CTPOSHUHM BEIIECTBA, €ro CBOWCTBAX U MPUHAJICKHOCTH K
OTpeIeJICHHOMY KJIACCY COCTMHEHU;

—  XapakTepu3oBaTh OpPraHUYECKHe BEIIECTBAa IO COCTaBy, CTPOCHHIO M CBOMCTBawM,
YCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U MEXIY JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

— TOPUBOIUTH MNPHUMEPHl XUMUYECKUX PEaKIMid, PaCKPHIBAIOIINX XapaKTEepHbIE CBOICTBa
TUMUYHBIX TPEACTABUTENICH KJIACCOB OPraHMYECKMX BEHIECTB C LENbI0 UX HACHTHPUKALUA U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

—  MPOTHO3UPOBATH BO3MOXKHOCTH IMPOTEKAHUS XUMUYECKUX PEAKIUA Ha OCHOBE 3HAHUU O
TUIAX XUMUYECKON CBS3H B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

—  HCTOJB30BaTh 3HAHUS O COCTaBE, CTPOEHWHU W XHWMHUUYECKHX CBOWCTBAaxX BEIIECTB IS
0€30MMacHOr0 MPUMEHEHUS B IPAKTHUUECKOM 1eATeNbHOCTH;

—  TMPUBOJUTH TPHUMEPHI MPAKTUYECKOTO HCIOJIL30BAHUSI MPOIYKTOB MEpepadOTKu HeDTH U
MPUPOJHOTO Ta3a, BHICOKOMOJEKYISPHBIX COSAMHEHUN (TOMUATHUIICHA, CHHTETHYECKOrO KaydyKa,
alleTaTHOTO BOJIOKHA);

— TNPOBOAUTH OMBITHI IO PACIO3HABAHUIO OPraHUYECKHX BEIECTB: IIIMIEPHHA, YKCYCHOM
KHCJIOTHI, HEMPEAEIbHBIX )XKHUPOB, TIIOKO3bI, Kpaxmalia, 0€JIKOB — B COCTaBE MHUIIEBBIX MPOIYKTOB U
KOCMETHUYECKHUX CPEJICTB;

—  BJIaJIeTh TMpaBWIaMU M MpUeMaMH Oe30macHOM padOThl ¢ XMMHUYECKHMMHU BEIIECTBAMH M
71a00paTOPHBIM 000PYIOBAaHHEM;

—  YCTaHABIMBAaTh 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMM W CMEIICHHS XMMHYECKOTO
paBHOBECHSI OT PA3IMYHBIX (DAKTOPOB C LIETHIO ONMPEAENCHUSI ONTUMATIBHBIX YCIOBHMA MPOTEKAHUS
XUMHUYECKUX MPOIIECCOB;

—  NPUBOJUTH MPUMEPHI TUAPOJIN3A COJIEH B OBCETHEBHOM KU3HH YETIOBEKA;

— TPUBOJIUTH TNPUMEPHI  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIMid B  TPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEACSITEIbHOCTA OPraHU3MOB;

—  MPUBOJUTH MPUMEPHI XUMHUYECKUX PEAKIINN, PACKPHIBAIOIINX OOIINEe XMMHUYECKUE CBOWCTBA
MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAILIIOB;

— TMPOBOAWTH pacyeThl Ha HAXOXIACHUE MOJCKYIApHONH (QOpMyNBl  yrieBojgopoaa Io
MPOJAYKTaM CrOpaHHUsi M MO €ro OTHOCUTEJIbHOW IJIOTHOCTU W MAaCCOBBIM JOJSIM 3JEMEHTOB,
BXOJISIINX B €70 COCTaB;

— BIaAeTh NpaBWiIaMu Oe30macHOro oOpalleHus C eIKUMH, TOPIOYUMU MU TOKCHUYHBIMH
BEIIIECTBAMH, CPEJCTBAMHU OBITOBOM XUMUMU;



—  OCYIIECTBIISITh TOMCK XWUMHYECKOW HWH(GOpPMAIMKM TIO Ha3BaHWSIM, UICHTH(PHKATOpaM,
CTPYKTYpPHBIM (hopMysiaM BEIIeCTB;

—  KPUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH XUMHUECKYIO HH(OPMAIIHIO, COJEPKAIIYIOCS
B COOOUIEHMSIX CPEeACTB MaccoBoil mHbopMmainuu, pecypcax HHTepHeTra, Hay4HO-TOMYJISPHBIX
CTaThAX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEJSAX BBIABICHHS OIIMOOYHBIX
CyXAeHUI U GopMUPOBaHHS COOCTBEHHON MO3UIINH;

— TPEACTaBIATH IYTH PEIICHUS TI00aNbHBIX MPOOJEM, CTOALIMX TEepe YeIO0BEYECTBOM:
HKOJIOTMYECKUX, SHEPTeTUUECKHX, ChIPhEBBIX, U POJIb XUMUHU B PELICHUU 3TUX MPOOIEM.
BbinycKHMK Ha 62a30BOM ypOBHE MOYYMT BO3MOXHOCTb HAy4YUTbCA:

—  WIIIOCMPUpO8ams Ha NPUMePax CMAaHo8IeHUe U I80II0YUI0 OP2AHUYECKOU XUMUU KAK HAYKU
HA PA3TUYHBIX UCOPUYECKUX IMANax ee pa3eumusi,

—  UCNONb3068AMb MemoObl HAYYHO2O0 MNO3HAMUA NPU BbINOJHEHUU NPOEeKMOo8 U YYyeOHO-
UCCe008AMENbCKUX  3A0AY NO  U3VYEHUI) CBOUCMS, CHOCOO08 NONYYeHUsi U PACNO3HABAHUS
Op2aHUYEeCKUX 8eujecms,

—  00BACHAMb NPUPOIY U CROCOOBI 0OPA30BAHUSL XUMUYECKOU CBA3U. KOBALEHMHOU (NOJAPHOL,
HENONAPHOU), UOHHOU, MEeMALIUYecKou, B000POOHOU — C UYelblo ONpedeleHUs XUMUYECKOLU
AKMUBHOCTU 8EUIECMB,

—  YCMAHABIUBAMb 2eHeMUYECKYI0 C6543b MeNHCOY KIACCAMU OpP2aHUYecKux eeujecme OJisl
000CHOBANUSL NPUHYUNUATLHOU B03MONCHOCMU NOLYYEHUS. OP2AHUYECKUX COCOUHEHUL 3A0AHHO20
cOCmasa u CmpoeHus;

—  YCMAHABIU8AMb 63AUMOCEA3U MeNHCOY pakmamu u meopueil, NPUYUHOU U CIe0CmeUuem npu
aumanuse npooaeMHbIX cumyayuil U 0OOCHOBAHUU NPUHUMAEMBIX DeUleHUll HA OCHO8e XUMUYECKUX
3HAHUIL.

Xumus 11 kaace DK I'OC
IosicHuTEILHAA 3AMMUCKA

HanHass pabouas mporpamMma mpenHasHadeHa s oOywarommxcst 10-11 kiraccoB OCHOBHOM
00111e00pa30BaTeIbHON IIKOIIBI.
Pabouas nporpamma pazpaboTaHa Ha OCHOBE CJIE€IYIOIINX HOPMAaTUBHO-TIPABOBBIX TOKYMEHTOB:

A @enepanbHOr0 KOMIIOHEHTA T'OCYJapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOIO
obmero oopazosanus 2004 r.;

A @enepanbHOro 0a3UCHOrO y4eOHOTO IIIaHa;

A ®enepanabHOTO MEepeyHs Y4eOHHUKOB, YTBEPKICHHBIX, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K
HCIOJIb30BAHUIO B 00pa30BaTeIbHOM Ipoliecce B 00pa30BaTENbHBIX YUPEKICHUSIX,
peanu3yromMX MporpaMMbl 001Iero 00pa3oBaHus;

Ay

Henn o0yyenus

e OCBOCHHE 3HAHUI O XMMHYECKOM COCTAaBIAIOIIEH ECTECTBEHHO -HAYYHOM KapTHHBI MHDA,

BAaKHEHIIMX XUMHYECKUX NMOHATHAX, 3aKOHAX U TEOPHUAX;

e OBJIA/IcHHe YMEHUSIMM TPUMEHSATh NOJY4YEeHHBbIE 3HAHUS JUIA OOBACHEHHMS Pa3HOOOpPa3HBIX

XUMUYECKUX SIBJICHUA K CBOWCTB BELICCTB, OLICHKA pPOJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX

TEXHOJIOTHH U IMMOJIYYCHHNHU HOBBIX MAaTCPUAJIOB,

e pa3BUTHe I[O3HABATEIbHBIX MHTEPECOB M WHTEIUIEKTYyaJbHBIX CHOCOOHOCTEH B mpolecce

CaMOCTOSITENIPHOTO ~ MPUOOPETeHUs XUMHYECKHUX 3HAHMH C  HCIOJIb30BAaHHUEM  Pa3IMYHbIX

HUCTOYHHUKOB I/IH(l)OpMaHI/II/I, B TOM YHCJIE KOMIIBIOTECPHBIX,

e BOCNHMTAHUE YOEKICHHOCTH B MO3UTHBHOM POJM XMMHUH B )KM3HHM COBPEMEHHOTO OOIIECTBa,
HEOOXOJUMOCTH XUMHYECKH TPAMOTHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M OKPYKaIOIIEH
cpene;



® MNpUMeHeHHe MOJYYeHHbIX 3HAHUM i1 O€30MMacCHOTO KCIIOJIb30BAHUS BEIIECTB U MaTEPHATIOB
B OBITy, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, pEIICHUS MPAKTUUYECKUX 3ajad B
MOBCETHEBHON JKM3HU, MPEAYNPEKIACHUS SIBJICHUN, HAHOCAIIUX BpE 370POBBIO YEJIOBEKA U
OKpY>Karollen cpene.

Mecto npeamera B yueOHOM IJIaHe
TpeGoBanus K YPOBHIO NOATOTOBKH y4AIUXCS

B pe3yabTaTe udyyeHusi XuMHH HA 0230BOM YPOBHE BbINYCKHHUK J10J/IZKEH

3HATH/IOHUMATH:
* BaXHEHIIME XUMHUYECKHE TIOHATHUS: BEIIECTBO, XUMHYECKHMU SJIEMEHT, aTOM, MOJIEeKYJa,
OTHOCUTEJIbHBIE aTOMHAs U MOJIEKYJISIPHASI MACChl, HOH, AJJIOTPOINS, U30TOIbI, XMMUYECKas CBS3b,
3JIEKTPOOTPULATEIIBHOCTD, BAJICHTHOCTh, CTEIIEHb OKUCJIEHUS, MOJIb, MOJISIPHAs: Macca, MOJISPHBIN
00BbEM, BEIIECTBA MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS, PACTBOPHI, SJEKTPOIUT U
HE3JICKTPOJIUT, DJICKTPOJUTHYECKAs JUCCOLMALNS, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJICHHE, TEIUIOBOM J(P(EeKT peakiuu, CKOPOCTb XUMHUYECKOW peakuH, KaTalus,
XUMHYECKOE paBHOBECHUE, YTIICPOAHBIN CKeNeT, QYHKIIMOHAIBHAS TPYIIa, H30MEPHsI, TOMOJIOTHS;
* OCHOBHBIE 3aKOHBbl XUMHH: COXPAHEHUSI MACCHI BELECTB, IOCTOSIHCTBA COCTaBa, MEPUOIUUYECKUI
3aKOH;
* OCHOBHBIE TEOPUU XUMHUU: XUMUYECKOW CBSI3U, HIEKTPOJUTUUYECKON AMCCOLMALMH, CTPOCHUS
OPraHNYeCKUX COCTUHECHUM;
* BOKHEHIIME BEIIECTBA U MATEPHUAIIbI: OCHOBHBIE METAJUIbI M CILIABBI; CEpHAsi, COJSIHASI, a30THAs U

YKCYCHasl KHUCJIOTBHI; IIEJI0YM, aMMHAaK, MHHEpaJbHbIE YAOOpPEHHs, METaH, STUJICH, alleTUJICH,
OEH3011, 3TaHOJI, KUPBI, MbLIA, TIIOKO3a, caxapo3a, Kpaxmall, KieTyaTKa, OelIKH, HCKYCCTBEHHBIE U
CUHTETUYECKHE BOJIOKHA, KAYUYYKH, [1JIACTMACCHI;

yYMeTh:

* Ha3bIBaTh U3YUYEHHBIE BEILIECTBA 10 «TPUBUAIBHOW) WIIM MEXKIYHAPOIHOH HOMEHKIIATYPE;

* ONPENEIIATh: BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMUYECKUX 3JIEMEHTOB, TUIT XUMHYECKON CBSI3U
B COCIMHEHUSX, 3aps]l MOHA, XapaKTep Cpelbl B BOJAHBIX PACTBOPAaX HEOPraHUYECKUX COCIMHEHUH,
OKHCIIUTENb U BOCCTAHOBUTEIIb, TPUHAJJICAKHOCTh BEUIECTB K PA3JIMYHBIM KJIACCAM OPTraHUYECKHX
COCIMHCHHIL,

* XapaKTEepPU30BaTh: JIEMEHTHI MaJbIX IEPUOJIOB MO HX IIOJOXKEHUIO B MEPUOJUYECKON CUCTEME
JI.. MenneneeBa; oOIue XMMUYECKHE CBOMCTBAa METAJNIOB, HEMETAINIOB, OCHOBHBEIX KJIAcCOB
HEOPraHWYECKUX U OPraHUYECKUX COCAUHEHMI; CTPOCHHE U XMMHUYECKHE CBOWMCTBA M3yYEHHBIX
OPraHUYECKUX COCIUHECHUM;

* OOBSCHATH: 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; MPHUPOIY XUMHUUYECKOMN
CBSI3M (MOHHOM, KOBAJIEHTHOM, METAILINYECKOMN ), 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW peaklnu U
MOJIOKEHU S XUMUYECKOTO PAaBHOBECHUS OT PA3IMYHBIX (PaKTOPOB;

* BBINOJHATh XWMHYECKHN JKCIEPHUMEHT IO PACIO3HABAHUIO BAKHEWIIHMX HEOPraHWYECKUX M
OPraHUYECKHUX BEIIECTB;

* MPOBOJIUTH CAMOCTOSITENIbHBIN MOUCK XUMUYECKOW HH(POPMAIMH C MCIOIh30BAaHUEM PA3IAYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISPHBIX M3JaHUI, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa);
MCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH JUIsi OOpaOOTKHU U Mepeiadyll XUMUUIECKON nHpopMauu
U ee MpeACTaBIeHUS B pa3InIHbIX Gopmax;

Hcnoab3oBarh npuoOpeTeHHbIe 3HAHUS M YMEHHUS B NPAKTHYECKON JAeSTEeJbHOCTH H
MOBCEIHEBHOM KM3HU JIA:

* OOBSCHEHHS] XUMUYECKHX SBICHUH, IPOUCXOSIIUX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;



* OmpeaeneHUs] BO3MOKHOCTU MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSAX H
OIIEHKHU MX ITOCIICACTBHIA;

* JKOJIOTUYECKU TPAMOTHOTO MOBEJCHUS B OKPYKAIOIIEH Cpee;

* OICHKY BJIMSHUS XMMUYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH Cpebl Ha OpraHu3M 4YejoBeKa U
JPyTHE KUBBIC OPTaHU3MbI; 0€30MIaCHOT0 OOPAIIEHUS C TOPIOYMMH U TOKCHYHBIMH BEIICCTBAMU,
J1a00paTOPHBIM 000PYTIOBAHUEM;

* TPUTOTOBJICHHS PACTBOPOB 33/IaHHOM KOHIICHTPAIIMH B OBITY U HA TIPOU3BOJICTBE;

* KPUTHUYECKOH OICHKH JIOCTOBEPHOCTH XUMHUYECKOW WH(POpPMAIIMH, TIOCTYNAIOIICH U3 Pa3HBIX
HUCTOYHUKOB;

* IOHMMAaHHUS B3aMMOCBSI3M YYEOHOTO TMpeaMeTa C  OCOOCHHOCTSAMH mpodeccuii U
poecCHOHATLHON JIEATEIIBHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHWS IO JAHHOMY y4eOHOMY
TpPEIMETY.

Coaep:xaHnue nporpaMmsl y4eOHOro npeamera « XuMHsD)
10 -11 knacesl @I'OC
BBenenne
Tema 1. Teopust XUMHYECKOIO CTPOEHHSI OPraHUUECKUX coearnHenuii. IIpupoia XuMHUeCcKUxX
CBsI3EH

[losiBiieHME M pa3BUTHE OPTAaHMYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckor xumun. Mecto
Y 3HaYCHHE OPraHu4eCKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK. Teopus XMMUUYECKOTO CTPOCHHUS
OpPraHUYECKUX BEHIECTB XUMHUECKOE CTPOCHUE KaK IOPSAJOK COCIMHEHHSI aTOMOB B MOJIEKYJIE
COIVIACHO MX BaJI€HTHOCTH. COCTOSIHUE IEKTPOHOB B aTOME. DJIEKTPOHHAS IPUPOIa XUMUUECKUX
CBsI3€l B OpraHMYecKuX coeAnHeHusX. Kiraccuukanust opraHn4eckux COeNMHEHUN. Y TIepOTHBIN
CKeJIET OpraHM4ecKoN MoJIeKyJibl. KpaTHOCTh XUMHYECKOH CBSA3H. 3aBUCUMOCTh CBOMCTB BELECTB
OT XUMHUYECKOTO CTpOeHHs MoJieKysl. Mi3omepust u u3omepsl. [ToHATHE 0 QYHKIIMOHAIBHOM IpyrIIie.
[TpuHIMIBI KTacCUpUKALIMY OPTaHUYECKUX coelMHeHUH. CrucTeMaTHyecKkast MeX1yHapoJHast
HOMEHKJIaTypa 1 MPUHLUIIBI 00pa30BaHMs Ha3BaHUN OPraHMYECKUX COEIMHEHUH.

[Mpaktrkym. KadecTBeHHOE Onpe/ieieHue yriiepoia, BOJOPO/Ia U XJIopa B OPraHUIEeCKUX
BEIIlECTBaX.

Tema 2. IlpenenpHbIe VIIIEBOIODOIBI-ATKAHBI

DNEeKTPOHHOE NPOCTPAHCTBEHHOE CTpoeHHe ankaHoB. HomeHnkiaTypa.l'omosoru u n3oMepsl
aJIkaHOB. MeTaH-TIpOoCTeH NI TpeACTaBUTENh AJIKAHOB. 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX
CBOMCTB. XMMHUYECKHE CBOKCTBA (Ha MPUMeEpPE METaHa U ATaHa): PEaKIK 3aMeleHus
(ranoreHMpoBaHUE), AETUAPUPOBAHUSI KaK CIIOCOOBI MOTYYEHUSI Ba)KHEHIIIMX COETUHEHHH B
OpraHu4eCcKOM cuHTe3€e. ['opeHrne MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHUKOB TEIlIa B
MIPOMBIIIJIEHHOCTH U ObITy. HaxoxaeHue B mpupose v NpuMEHEHNe alKaHoB. [lonamue o
YUKNOANKAHAX.

Tema 3.HenpeneabHble YIIIEBOAOPOIbI (aJ'IKeHBI,aJ'IKaI[I/IeHBI u aJ'IKI/IHLI).

Cmpoenue monexynvt smunena. I'omonornueckuii pan ankeHoB. Homenknatypa. M3zomepus
YIJIEPOJHOIO CKeJNleTa U MOJI0KEHUsI KPaTHOM CBSA3M B MOJIEKyse. XMMUYECKHe CBOMCTBA (Ha
IIpUMeEpPE ATUIIEHA): peaKLUH IPUCOEeIMHEHNS (TAIOT€HUPOBaHKE, 2UOpuposarue, TuipaTanys,
2uopozanozenuposanie) Kak crnocod rnosydeHus (pyHKINOHAIBHBIX IPOU3BOAHBIX YIJIEBOJOPOAOB,
ropenus. [lonnmepunsanus 3TuieHa Kak OCHOBHOE HalpaBJIEHUE €ro UCIO0Ib30BaHus. [lonnstunex
KaK KPYIHOTOHHa)XHBIN MPOJYKT XUMHUYECKOTO Mpou3BoAcTBa. [Ipumenenne stmiieHa. [lpaktukym.
II0JIy4YE€HUE 3TUIIEHA U OIBITHI C HUM.



AnxanveHsl ¥ kaydayku. [ToHsTre 00 ankagueHax Kak yrieBoJ0poaax ¢ ABYMS IBOHHBIMU
ces3samu. [Tommmepusanus quBuaMIa (OyragueHa-1,3) kak cnocod MoJydeHHs] CAHTETHIECKOTO
Kayuyyka. HaTypanpHbIil 1 CHHTETUYECKUI KaydyKu. Bynkanusanus kaydyka. Pesuna. [Ipumenenue
Kay4yKa U pE3UHBI.

Anxunbl. Cmpoenue monexkynvl ayemuniena. ' oMOIOTHYECKUH psiJT AJIKMHOB.
Homenxknarypa. M3omepus yriaepoaHoro ckenera u mojlosKeHUs: KpaTHOM CBS3H B MOJIEKYJIE.
XuMudeckue CBOMCTBA (Ha MpUMEPE alleTUIICHA): PEaKlUK MPUCOSAUHEHUS (TaJOTeHUPOBaHUE,
euodpuposanue, TUIPATALUL, 2UOPO2AI02eHUPOBaAHUE) KaK CTIOCO0 MOTydeHUs TOJTUMEPOB U IPYTUX
MOJIE3HBIX MPOAYKTOB. ['OpeHue aneTuieHa Kak ICTOYHUK BBICOKOTEMITEPATYpPHOTO TIaMEHU IS
CBapKHU U pe3ku MeTauioB. [Ipumenenue anerusieHa.

Tema 4. Apensl(apoMaTHYECKUE VIIIEBOIOPOIBI)

BeHn3ou kak mpeacTaBUTeNb ApOMATUIECKUX YTIEBOJOPOA0B. CmpoeHue mMonekyivl ben3ona.
XUMHUYECKHE CBOMCTBA: PEaKI[UU 3aMellIeHus (TaJOreHUpOBaHue) KaK Croco0 MoJydeHus
XUMHUYECKUX CPEJICTB 3aIIUTHI PACTCHUH, MPUCOETUHEHNS (THAPUPOBAHUE) KAK JI0KA3aTEIbCTBO
HETpeAeIbHOro Xapakrepa 6ensona. Peakmus ropenus. [Ipumenenue 6eH3ona.

Tewma 5: IIpupoaHble UCTOUHUKY YTIIEBOJOPOJIOB U UX MepepadoTKa
[IpupoHbie HICTOYHUKH YTIIEeBOI0PO0B. [lepepaboTka HedTH.
Tema 6: CriupTbl ¥ PEeHOBI

Knaccudukanus, HoMeHKIIaTypa, U30MepHs CIUPTOB. MeTaHOJ M 3TaHOJI KaKk
MIPEJICTAaBUTENHN MIPeIeIbHBIX OJJHOATOMHBIX CIIUPTOB. XMMHUYECKHE CBOMCTBA (Ha IpUMeEpe
METaHOJIa U 3TAaHOJIa): B3aUMOJICHCTBUE C HATPUEM KaK CIIOCOO YCTAHOBJICHUS HATUUUS
TUIPOKCOTPYIIIBI, PEaKIIHsl ¢ TAIOreHOBOIOPOAAMH KaK CIOCO0 MOJIyuYeHHUsl pacCTBOPUTENICH,
Jeruaparanus Kak crnocod nojaydyeHus 3TuiaeHa. Peakuys ropeHus: CuupThl KaK TOIUIMBO.
IIpumenenne MeTaHona 1 3TaHoa. PU3HOIOTMUECKOE IEHCTBUE METAHOJA U ATAHOJA Ha OPraHU3M
YesioBeKa. DTUIICHIVIMKOIb U TIIMIIEPUH KaK MPeICTaBUTENH MTPEAETbHBIX MHOIOATOMHBIX CIIUPTOB.
KauecTBeHHas peaklivsi HA MHOTOAaTOMHBIE CIIUPTHI U €€ IIPUMEHEHUE NIl paClIO3HABAHUS
IVIMIEPHUHA B COCTaBE KOCMETHUUYECKUX CpeACTB. [IpakTnueckoe npuMeHeHne STUICHITTUKOMIS U
IJIMLIEPHHA.

®enoin. CTpoeHue MoseKyisl heHomna. BzaumHnoe erusanue amomos 6 monexyie ¢heHona.
Xumuueckue ceoticmaa. 83aumooeticmaue ¢ Hampuem, 2UOPOKCUOOM HAMPUs, OPOMOM.
[Ipumenenue denomna.

Tema 7: AJ'ILI[GI‘I/II[BI, KCTOHBI U Kap6OHOBLIC KHCJIIOTHI

KapOonunbHbie coeqMHEHU-aTbACTU Il U KeTOHBI. CBOMCTBA M MPUMEHEHHE aTbJIETH/I0B.
Metanans (popManbaerua) U dTaHaib (aleTalbIeru) KaK IpecTaBUTeNn IPeaeIbHbBIX
anpsernioB. KauectBeHHbIe peakiuu Ha KapOOHUIIBbHYIO IPYNIy (peakius «cepeOpstHoro
3epkanay, B3aumoeiicteue ¢ ruapokcuom meau (1) u ux npumenenue s 0OHapyKEHUs
MPEACIBbHBIX AJIbJIETHOB B MPOMBIIIIEHHBIX CTOYHBIX BOAAaX. TOKCHYHOCTD alIbJIETH/IOB.
[Ipumenenue popmanbaeruaa u aneTaibIeTuIa.

KapOoHoBBIE KUCIOTHI. YKCYCHasl KUCIIOTA KaK MPEJICTABUTENb MPEISIbHBIX OHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOMCTBA (HA TPUMEPE YKCYCHOW KHUCIIOTHI): PEAKIIHH C
MeTaJlJIJaMi, OCHOBHBIMHU OKCHJIaMHU, OCHOBaHUSMH U COJIAIMH KaK MOATBEPKICHHUE CXOJCTBA C
HEOpPraHMYECKUMHU KHUcaoTaMu. Peakius sTepuukanny Kak crnoco0 NoydyeHus CI0KHbBIX 3(HUPOB.
[Ipumenenue ykcycHoil kucnoTsl. [IpenctaBienre o BHICIINX KapOOHOBBIX KHCIIOTaX.



Pemrenne OKCIICPUMCHTAJIBHBIX 3a/]a4 Ha paCliO3HaHUEC OPraHu4YCCKUX BECIICCTB.

Tema 8: Cnoxuble 3bupsl. JKuphl.

CrnoxxHbie 3(hUPBI KaK MPOTYKTHI B3aMMOICHCTBHS KapOOHOBBIX KHUCJIOT CO CITUPTAMH.
[TpumeHeHHe CIIOKHBIX 3()UPOB B MHUILEBON U Map(ProOMEpHON MPOMBIIUIEHHOCTH. JKUpbI Kak
CJIOXKHBIE 3(PHUPHI TIIMIIEPHUHA U BBICIIMX KapOOHOBBIX KUCIOT. PacTUTENbHBIE M )KUBOTHBIC KHUPBI,
UX cocTaB. PacriozHaBaHHE paCTUTENBHBIX )KUPOB HA OCHOBAHUM X HEMPEAEIBHOTO XapakTepa.
[Ipumenenue kupoB. ['UapOIN3 WU OMBIJIEHUE )KHPOB KaK CIIOCOO MPOMBIIUICHHOTO MOTyYeHUS
COJIeH BBICIIINX KapOOHOBBIX KUCIOT. MBUTA KaK COJM BBICHIMX KapOOHOBBIX KUCIOT. MotoIue
CBOICTBa MEBIJIA.

Tema 9: YrieBonasl

Knaccudukanus yrneBonos. Haxoxxaenue yriieBonoB B npupose. ['oko3a kak
anpaerupocnupt. bpoxenue rimrokossl. Caxaposa. [ uoponus caxaposwi. Kpaxman v Hesrono3a Kak
OuoJIOrNYecKre MOIMMEPbl. XUMHUYECKHE CBOMCTBA KpaxMaiia U LeJUTI0I03b! (THIPOIIN3,
KayecTBEHHasl peakiys ¢ 10JJ0M Ha KpaxMall U ee IpUMEHEeHHeE AJIsl OOHapYKEeHUs Kpaxmaiia B
npoaykrax nutanus). [lpumenenue u Ouosornyeckas poib yriaeBoaoB. [lonarue o0
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOI'O BOJIOKHA.

Nnentudukanys opraHuueCcKuX COSTUHEHUH. [ enemuueckasn césa3b mMedcoy Kiaccamu
opeanudeckux coeourenutl. TUITBI XUMUYECKUX PEaKIUi B OpraHUYECKON XMMHUH.

HpaKTI/IKYM. PCIICHUEC SKCIICPUMCHTAJIbHBIX 3aJaY.

Tema 10: A3oTocoaepKalirue OpraHndYeCKre COSTMHEHNUSI

CoctaB 1 HOMEHKJIaTypa. AMMHOKHUCIIOTHI Kak aM(OoTepHbIe OPraHMYECKUE COCTUHEHHUS.
HGHTI/IIIHEUI cBs13b. brosornueckoe 3Hauenue o-aMuHOKKCIOT. O0nacth IIPUMCHCHU A
aMMHOKUCIIOT. benku kak npupoHslie 6uononumepsl. CocTaB U cTpoeHUe 0elIKOB. XUMUYECKHE
CBOMCTBA OEJIKOB: rUAPOIIN3, AeHaTypauus. OOHapykeHue OEIKOB IIPU MOMOLIN Ka4eCTBEHHBIX
(uBeTHBIX) peakuuid. [IpeBparienus O0ei1KkoB MUIIK B opranusme. buonorndeckue GpyHKIUN
0enKoB. XUMHS U 37J0POBbE YEJIOBEKA.

Tema 11:XuUMHS IOTUMEPOB

Cunretnueckue nonumepsl. KonneHncanuonnsle noauMmepsl. [lenomnactsl. HatypanbsHbi
Kay4dyK. CHuHTEeTHYECKUE KaydyKH. CHHTEeTHYECKHE BOJIOKHA. OpFaHHqGCKaﬂ XUMHUS, YCJIOBECK U
npupona. [IpaktukyM. Pacno3Hanue miacTMacc U BOJIOKOH.

11 kaacc
Tema 1. Baxxueiinme XuUMHUUECKHE TTOHATUS U 3aKOHEI.

Xumnuecknit aneMeHT. Hykmmpl. H30Tonsl. 3aKk0HBI COXpaHEHHs MACCHI M S3HEPTUN B XUMUH.
Ilepnoarueckuii 3akoH. PacripeniesieHue 3IIEKTPOHOB B aTOMAX JIEMEHTOB MaJIbIX 11epruooB. [Tonoxenue
B MIEPUOJIMYECKOM CUCTEME BOAOPO/IA, JAHTAHOMIOB, aKTHHOHM/IOB 1 UICKYCCTBEHHO IOJTyYEHHBIX
3JIEMEHTOB. BaIEHTHOCTH M BaJICHTHBIE BO3MOXKHOCTH aTOMOB.

Tema 2. CtpoeHune BemecTsa.

OCHOBHBIE BUJIbI XUMHUYECKON CBsI3U. FIOHHAsI M KOBAJICHTHAs CBsI3b. MeTa/uIn4yecKast CBA3b.
Bomopoanas cBsi3b. [IpocTpancTBeHHOE CTpoeHHE MOsieKyll. CTpoeHHe KPUCTAILIOB.
Kpucrammaeckue pemérku. 3asucumocms puzuyeckux coucmea seujecmea om munda



Kkpucmannuieckou pewemku. ITpuunasl MHOT0OOpasus BemecTB. COBpeMeHHas MOJEb CTPOCHHS
aToMa. JJeKTpoHHas KoHpUrypauus atoma. OCHO8HOe U 8030YHCOEHHbIE COCMOAHUSL AMOMOS.
Knaccugukaiius XuMHUUECKUX JIEMEHTOB (S-, P-, d-31eMeHThI). OCOOCHHOCTH CTPOCHUS
SHEPreTHYECKUX ypoBHEH aTroMoB d-31emMeHTOoB. [lepuoanueckas cucteMa XUMUYECKUX IEMEHTOB
J.N. MenneneeBa. @usnueckuii cmpica [lepuoanueckoro 3akona JI.1. Menneneesa. [Ilpuunnel u
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH O MEePUOaM U IPYyIIIaMm.
DJeKTpOHHAs IPUPOJIa XUMUYECKOH CBS3U. DIEKTPOOTPULIATEIHHOCTb.

Tema 3. XuMuueckue peakiui.

Knaccudukanms xumuueckux peakiuii. CKOpocTh XuMUYecKux peakiuid. Karamus. Xumudeckoe
PaBHOBECHE U YCJIOBHS €T0 CMEIIeHUs. ['OMOreHHbIe U reTeporeHHbie peakiui. CKOpoCTh peakini,
€€ 3aBUCUMOCTD OT Pa3iIMuHbIX (PaKTOPOB: MPUPO/IbI pEarupyOIIKX BEIIECTB, KOHIICHTPALIUU
pearupyrouux BeuecTB, TEMIEPATypPhl, IO PEAKIIUOHHON MOBEPXHOCTH, HATUYUS
Katanau3aropa. Poib kaTanu3atopoB B IPUPOJIE U MPOMBILIUIEHHOM Mpou3BoacTBe. OOpaTUMOCTh
peakiuii. XMMHUYECKOE PAaBHOBECHE U €TI0 CMEIICHHE MOJT ACHCTBUEM Pa3INIHbIX (DaKTOPOB
(KOHIIEHTpAIMs peareHTOB WK MPOAYKTOB PEaKIINH, JaBICHHUE, TeMIepaTypa) JUisl CO3JaHus
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOILIECCOB.

Tema 4.PactBopbl

Jucnepchvle cucmemvl. [lonamue o konnouoax (3oau, 2eau). Memunnvle pacmeopul. Peakuuu B
pacTBOpAxX 3JEKTPOJIUTOB. pH pacTBOpa Kak IMoKazaTeslb KUCIOTHOCTH Cpelbl. [ MaApOau3 Coen.
3HaueHue ruapon3a B OMOIOTHYECKUX OOMEHHBIX npoieccax. OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMU B IIPUPO/IE, IPOU3BOACTBEHHBIX MIPOLIECCAX U KU3HEAEIATEIbHOCTU
opranu3moB.lIpaktukym. IIpurorosnenue pacTBOpoOB € 33JaHHON MOJISIPHON KOHLIEHTPALUEH.

Tema 5.2nekTpoXuMHUYECKUE PEAKIIUU

XUMUYECKUE UCTOYHUKH TOKA. PsJl CTaHJApTHBIX JIEKTPOAHBIX OTeHIManoB. Kopposus
METAJUIOB U €€ MpeaynpexaeHue. Jnekrponans. Kopposus MeTaios: BUAbI KOPPO3UH, CIIOCOOBI
3aLUTBl METAJIJIOB OT KOPPO3HH. DNeKMpOoIuU3 pacmeopos u pacniagos. llpumenenue snekmpoausa
8 NPOMBIUAEHHOCTNU.

Tema 6. MeTasuisl.

XapakTepUCTUKY METAIJIOB KaK XMMUYECKUX AJIEMEHTOB I10 NOJIOKEHUIO B IEPUOIUUECKON CUCTEME U
CTPOEHMH aTOMa M KaK MPOCTHIX BEIIECTB (I10 TUITY CBSI3U U KPUCTAJUINYECKOH perieTku). CTpoeHne
aTOMOB XMMUYECKHX 3JIEMEHTOB - METAJLIIOB, 00Pa3yIOIUX IJ1aBHbIE M TOOOYHbIE TOATPYIIIIBI
nepuonndeckoit cuctemsl J. . Menneneena (Il - 1V neprozst). 3aBUCMMOCTH CBOMCTB METAJLIIOB OT
CTPOEHUSI UX KpUCTAJUTMUECKUX pemeTok. OOmue pusnueckne 1 XMMHUYECKHE CBOMCTBA MPOCTHIX
BellecTB MeTaioB. COoeIMHEHNSI METAJUIOB, U3MEHEHUE COCTaBa KUCIIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB U THJIPOKCHIOB XUMUYECKHUX 3JIEMEHTOB TOOOUHBIX MOATPYII NEPUOANIECKON CUCTEMBI J1.
N. Menneneea (Ha npumepe coennHeHuit xpoma). [IpumMeHeHre MEeTauIOB | CIIJIABOB B HAPOTHOM
X035HCTBE, 00IIKe CIIOCOOBI MOTYYEHHsI METAJIOB, 0COOEHHOCTH NMPOU3BOJICTBA HEKOTOPBIX U3 HUX B
MPOMBIIUIEHHOCTH. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOIMCTBA MPOCTHIX BELUIECTB — METAIIJIOB
TJIaBHBIX U TOOOYHBIX MOJATPYMII (MEb, XKENe30).

I[CMOHCTpaI_II/II/IZ O6p2[3L[BI MCTAJUIOB, BUACOACMOHCTpPAIIUN SBJICKTPOJIN3a, XUMUYCCKUX CBOMCTB
MCTaJIII0B.

HpaKTI/IKYM. « Pemenue SKCHCPUMCHTAJIbHBIX 3a/1a4 I10 TECMC Mertamieny

Tema 7. Hemerasuiel.



Hewmertamiel. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TUIIMYHBLIX HEMETAIIOB (Ha npuMepe
BOJIOPO/a, KUCJIOPO/1a, TAJIOTEHOB U cephl). OOIIast XapaKTepruCcTHUKa MOATPYIIIBI TajJoreHoB (0T
¢dTopa 1o fona), yrnepona, a3ora, kuciaopoza. biaaropoausie razsl. CoeiMHEHUS HEMETAIIOB,
CepHasi, a30THast KUCIIOTHI.

JlemoHcTpanuu: 00pa3ibl HEMETALIOB, COSAMHCHUN HEMETAIIIIOB, BUCO(PPAarMEHTHI O XUMHYECKUX
CBOMCTBaX HEMETAJJIOB.

IIpakTukym. «PenieHne sKcriepuMeHTaIbHBIX 33/1a4 110 TeMme «Hemeramb.
Tema 8. XuMus 1 )KU3Hb.

XWUMHSL B TPOMBILIEHHOCTH. [ [pUHIIMITBI XUMUYECKOTO IPOM3BOACTBA. XUMHKO-
TEXHOJIOTUYECKUE ITPUHLUIIBI [IPOMBILIIEHHOIO MOIy4eHHst MeTauioB. [ Ipon3BoacTea uyryHa.
[TpomsBoacTBa cranmy. XuMus B ObITY. XUMHUUECKAst IPOMBIILICHHOCTh M OKPYXKAIOIIast Cpefia.
Hayunbie MeTonbl mo3Hanus B xumuu. Vicrounuku xumuueckoit ungopmarnuu. [Torck
uHbOpMAaIUY IO Ha3BaHUAM, HICHTH(HUKATOpaM, CTPYKTYPHBIM (popmyriaM. MonaenupoBanue
XUMHUYECKUX MPOLIECCOB U SBJICHUM, XUMUUECKU AHANU3 U CUHME3 KaK METOJIbl HAyYHOTO
MTO3HAHMUSL.

Xumus u 370poBbe. JlekapcTBa, PepMEHTHI, BATAMHHBI, TOPMOHBI, MUHEPAITBHBIE BOJIBI.
ITpoGieMsbl, CBsI3aHHBIC C IPUMEHEHHEM JICKAPCTBEHHBIX MperapaToB. BpeaHble MPUBBIUKH U
(hakTopkI, pa3pyIaroixe 310pOBbe (KypeHue, ynoTpedieHUe alTkoroJIsl, HAPKOMAHHS).
ParmmonansHoe nuranue. [luwesvie 0obasku. OcHoBbl NUWEBOU XUMUU.

Xumus B 0bITy.Motoriue u ynctaiue cpeacrsa. Cpedcmaa 60pvobl ¢ 661mosbiMu
HAceKoMbIMU. peneiienmyl, uncekmuyuovl. CpeacTBa INIHON THTUEHBI U KocMeTHKH. [IpaBuna
0e30MmacHO# pabOThI ¢ €AKUMH, TOPIOYUMHU M TOKCHYHBIMHU BEIIECTBAMH, CPEJCTBAMH ObITOBOM
XAMUH.

XUMHSA U CEIIbCKOE X035MCTBO. MI/IHepaJ'IBHBIe H OPraHUYCCKUC yz[06peHH;1. Cpe,I[CTBa
3allIUThI paCTeHHfI.

Xumus ¥ 3HepreTuka. [I[pupogHble HCTOYHUKH YIIIEBOAOPOAOB. [IprpoaHbIN U TOMYTHBII
He(TIHOH ra3pl, UX COCTaB U ucnoib3oBanue. CocraB HeQTH U ee nepepadoTka. HedrenpoayKTsl.
OxkrtanoBoe yucio 6en3uHa. OxpaHa OKpyXkarolen cpebl pu HedTenepepadoTke u
TPaHCIOPTUPOBKE HEPTENPOAYKTOB. AJIbTEPHATUBHbBIE HCTOUHUKH SHEPTUU.

Xumus B CTPOUTCIILCTBC. HeMeHT. beron. HOI[60p ONTUMAJIBHBIX CTPOUTCIIBHBIX
MaTCepHraJioB B HpaKTI/I‘-IeCKOI\/’I ACATCIIBHOCTH YCJIOBCKA.

XuMmus 1 3Ko0rusl. XMMHUECKOE 3arpsA3HEHUE OKPYXKAIOIIEH CPElbl U €r0 MOCIEACTBHS.
Oxpana rugpocdepsl, TOUBbI, aTMOChEpbl, (IOPHI U (PayHbI OT XUMHUUECKOTO 3arps3HEHUS.

11kaace ®x I'OC

MeToabl NO3HAHUS B XUMHH

Hayunsle MeTo/bl MO3HAHUSI BEUIECTB U XMMHUUYECKHUM sBIeHUM. Ponb 3KcriepuMeHTa U TEOpUH B
XUMHH. Moodenuposanue Xumuieckux npoyeccos.

Teopernyeckue 0CHOBbI XMMHUU

Cospemennvle npeocmagienus 0 CmpoOeHun amoma

Crpoenue aroma. DneKTpoHHas o00oiouka. M3orombl. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
o0oJioueK mepexoHbIx 31aeMeHToB. OpbOutanu s u p. [lepuoanueckuii 3axkon u Ilepuonuyeckas
cucremMa xumuueckux anemenToB [[.1. Menneneesa.



Xumuueckaa ceazp. KoBaneHTHas CBsS3b, €€ PA3HOBUIHOCTH W MEXaHU3MBI OOpa30BaHUA.
DneKTpooTpruLaTeNbHOCTh. CTENEHb OKUCIEHUS U BAJICHTHOCTh XMMHUUYECKUX 3JIEMEHTOB. MOHHas
cBs3b. Katmonbl M aHuoHbl. Metammueckass cBsi3b. Bopoponnas cBs3b. EnumnHas npupopna
XUMHUYECKUX CBS3EH.

Bewecmeo.

KauecTBeHHBI M  KOJMYECTBEHHBIM COCTaB  BEIIeCTBA. BemiecTBa MOJEKYJISPHOLO U
HEMOJICKYJISIPHOTO ~ CTpOcHHs. [IpUd4rHBI MHOTOOOpa3us BEMIECTB: H30MEpHUsS, TOMOJIOTHS,
aluloTponus.  SIBI€HMs, TPOUCXOASIIME NP  PACTBOPEHMHM  BEIIECTB —  pa3pyllCHHE
KPUCTANTMYECKON pereTku, nuddy3us, aucconuanus, ruaparanus. YucTele BelecTBa U CMECH.
Wctunnbie pactBopbl. PacTBopenue kak (u3nko-xumuueckuid mporecc. CrnocoObl BBIpaKEHUS
KOHIICHTPAlLlUK PaCTBOPOB: MACCOBAasl 10JIs1 pACTBOPEHHOTO BeulecTBa. Jlucconuanus 3JIeKTPOIUTOB
B BOAHBIX pacTBopax. CUIIbHBIE U ClIa0ble AJIEKTPOJIUTHL. 30JIH, FeJIU, TOHATHE O KOJIONIaX.
Xumuueckue peaxyuu.

Knaccudukanuss XUMHYECKHX pEaKIWii B OPraHUYECKONM M HEOPraHMYEeCKOW XHWMHH. TerIoBOM
3p(HeKT XUMUYECKOW peakiuu. DICKTPOIUTHUYECKAs JUCCOolMalus. Peakuuu HMOHHOrO OOMEHa.
['maponu3s opraHMyecKUX W HEOpraHuyeckux coeauHeHuil. Cpenga BOJHBIX PACTBOPOB: KHUCIHAs,
HeUTpanbHas, menoyHast. Bomopoausiil mokazarenb. OKUCIUTETLHO-BOCCTAHOBUTEIHHBIE PEAKITUH.
DNeKTponn3 pacTBOpPOB M paciiaBoB. CKOpPOCTb peakIMu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX
dakropos. Katamm3. OOGpaTuMocTh peakiuii. XMMHUYECKOE PABHOBECHE M CIIOCOOBI €TI0 CMEIICHHUS
Heopranuueckasi xumusi. BemectBa u ux cBoicrTBa.

Knaccudpukanuss HEOPraHMYECKUX COCIMHEHUH. XWMHUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB
Heopranuueckux coeauHeHud. Kucmnorel. OcHoBanus. AmpoTepHbIE OpraHUYECKUE W
HEOPraHUYeCKHe COCAMHEHHUS. MeTamibl. DIeKTPOXUMUYCCKUN pPsii HAPSHKEHUH METaJljIoB.
O6mue cnocoObl nonydeHus: MetauioB. [lonstue o koppo3uu MetamioB. CrocoObl 3alIUTHl OT
koppo3uu. Hemeramnsl. OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIE CBOWCTBA TUITUYHBIX HEMETAILJIOB.
OOmiass xapakTepUCTHKa TOATPYIIbI TajJoreHoB. [eHeTHueckas CBs3b MEXKAY KilaccaMu
OPraHN4YeCKUX U HEOPraHUYECKUX BEILIECTB.

XuMus U KU3Hb

Xumud u numa. KanopuliHOCTh KUpPOB, OEIKOB U yrieBoJ0B. XUMHUS B MIOBCEJHEBHOM JKU3HU.
Moromue u ynctsmue cpeacrna. [IpaBuna 6ezonacHoi pabOTHI CO cpeicTBAMU OBITOBOM XUMUH.
XWUMUYECKHE BEHIECTBA KaK CTPOMTEIbHBIE U MOJEJIOYHbIE MaTepuaibl. BemecTsa,
UCIOJNIb3YeMbIe B MONUTpaduu, )KUBOMHICH, CKYIBITYpE, apXuTekType. OO01Ime npeacTaBieHus o
MPOMBIIIUICHHBIX CMOCO0aX TMOJNYYeHHs] XWMHUYECKMX BEIIECTB (Ha NpUMEpe MPOU3BOJCTBA
CEPHOM KUCIOTHI). XMMUYECKOE 3arpsiI3HEHUE OKpY>KaroUlel cpesibl U ero nocineacTBus. beitoBas
XUMHYECKas TPaMOTHOCTb.
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obmeoopasosar. yupexaeauii / O.C. ['adbpuensu, N.I'. Octpoymos, E.E. OctpoymoBa. — 3-¢
u3., crepeorutt. — M.: [Ipoda, 2005. — 399, [1] c.

6. Penerurop mo xumuu / mox pexa. A.C. Eroposa. — U3a. 30-e. — PocroB v//]: ®enukce, 2010. —
762, [1] c.: un. — (AOGUTYpHUEHT).



10.

11.

12.

EI'D 2012 Xumus. Tunossie TectoBbie 3ananus / FO.H. Measenes. — M.: U3narenscTBO
«OK3ameny, 2012. — 111,

Ormuunuk EI'D. Xumus. Pemenue cnoxabix 3amad. [lox pexakmnueit A.A. KaBepunoti /
OUIIN. — M.: UnTennexkt-Llentp, 2012. — 200c.

Enunbliii rocynapcrBeHHbIl ak3ameH 2019. Xumus. YHUBepcaabHble MaTepUaibl AJ1s
noarotoBkuydammxcs / ®UIN. — M.: Uatennext-Lentp, 2009. — 272¢.I"abpuensa O.C.,
OctpoymoB N.I'., CnagkoB C.A. Knura st yuurens. Xumus. 10 xin.5a30Bblil ypoBeHb:
Meroaundeckoe mocooue. — M.: JIpoda

Xomuenko W.I'. Pemenue 3agay mo xumuu. — M.: OO0 «M3garensctBo HoBasg Boinay, 2005.
—256c¢.

Xomuenko I'.Il. Xumust a7 moctynaromux B By3sl: Yueb.nmocodbue. — M.: Beicur.mk., 1985. —
367 c., nin.

I'muuka H.JL. O6mas xumust. U3narensctBo «MHTErpan-mpecce» - M.: 2005

13.«Enunas xomrekuus Ludpossix ObpazoBarensHbIX Pecypcosy (Habop mudpoBhIX pecypcoB K
yuebnukam O.C. I'abpuensua) (http://school-collection.edu.ru/).

14.http://him.1september.ru/index.php— sxypuan «Xumus».

15.http://him.1september.ru/urok/-Marepuabl K ypoKy.

16.http://formulad4.narod.ru Kypc opranuueckoii xumuu 3a 10 kiace

17.http:/www.schoolchemistry.by.ru IllkonpHas XUMus - CIPaBOYHUK

18. www.edi0s.ru — Dii1oc — HEHTP AUCTAHIIMOHHOTO 00pa30BaHUS

19. www.km.ru/education - yueOHbIie MaTepuaisl U ciioBapH Ha caiite «Kupuun u Medomuii»

20. http://djvu-inf.narod.ru/ - snexTpoHHast OHOIHOTEKA
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