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|. [Inanupyemble pe3yjbTaThl OCBOCHUSI Y4eOHOI0 NpeaMeTa.

JIMUHOCTHBIE PE3YJIbTATHI:

B LIECHHOCTHO-OPHEHTALIMOHHOM c(hepe — BOCIIUTAHUE YYBCTBA TOPAOCTHU 32 POCCUUCKYIO XUMUYECKYIO HayKy, T'YMaHU3Ma,
LEJIEyCTPEMIIEHHOCTH;

B TPYJOBOI cpepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JlajibHEIIeH 00pa3oBaTeIbHON TPAEKTOPHH;

B [TI03HABATENIbHOM c(hepe — yMEHUe yNnpaBiaTh CBOEH MO3HABATENbHOMN €SI TEIbHOCTHIO.

MeTanpeaMeTHLIMH PEe3YJbTATAMMA OCBOECHU S BBIIMITYCKHUKaAMHU OCHOBHOM IIKOJIbI MnmporpamMmal 110 XUMHH ABJHIOTCSH:

WCIOJIb30BAHUE YMEHUIN U HABBIKOB PA3JIMYHBIX BUJOB IMO3HABATEIBHON JAEATEIbHOCTH, MPUMEHEHUE OCHOBHBIX METOJ0B MTO3HAHUS
(cucteMHO-UH(DOPMAIIMOHHBIN aHAIN3, MOACITUPOBAHUE) ISl U3YUYCHUS PA3IUYHBIX CTOPOH OKPY>KArOIIEH JeHCTBUTEIIHHOCTH;
UCITIOJIb30BaHNE OCHOBHBIX UHTEIIEKTYaJIbHBIX OTeparuii: GopMynrupoBaHue TUNIOTE3, aHAJIN3 U CUHTE3, CpaBHEHUE, 000011IeHne,
CHUCTEMAaTH3aLMs, BBIIBICHUE IPUUNHHO-CIIEICTBEHHBIX CBSA3EH, [IOUCK AHAJIOTOB;

yMEHHE T€HEePUPOBATh UJIEU U OMPEEIATh CPEICTBA, HEOOXOAUMBIE JUIsl MX peallh3alluu;

YMEHUE ONPEACNITh NN U 3aJ1a4u eI TeIbHOCTH, BRIOUPATh CPE/ICTBA PeaTH3alliu 1IN U MPUMEHATH UX HA MPAKTHUKE;

MCIIOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB UH(OPMAIINH, TOHUMAaHHUE 3aBUCUMOCTH COJIep KaHus U (OPMBI TIPE/ICTaBIeHUsI MH(DOPMAIIUU OT
LeJie KOMMYHUKAMU U aJpecara.

B o0s1acTi no3HaBaTeJbHBIX Pe3y/J1bTATOB 00Pa30BaTeIbHOE YUpPekK/IeHue 001mero 00pa3oBaHus NMpeJoCTaBJIsAeT YYeHUKY

BO3MO’KHOCTb Ha CTYIIEHH CPeJHero (MmoJHOro) oouero o0pa3oBaHus HAyYUThCS:

JlaBaTh ONPEIECICHUS] HAYYHBIM MMOHSITHUSAM;

OMUCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSATENIbHO MTPOBOJAUMBIEC SKCIIEPUMEHTBI, UCTIOJB3YS I 3TOr0 €CTECTBEHHBIN (PYCCKUI) A3BIK U
A3bIK XUMUU;

OIIMCBIBATb U PA3JINY4aTbh U3YYCHHBIC KJIACChl HCOPIraHNYCCKUX U OPraHu4YCCKUuX COGHHHGHHﬁ, XUMHYCCKUC PCAKIINH;



KHaCCH(bHHHpOBaTB N3Yy4YCHHBIC OOBEKTHI U SABJICHHA,

Ha6J'IIOI[aTB ACMOHCTPUPYEMBIC U CAMOCTOATCIIBHO IPOBOAUMBIC OIIBITHI, XUMHWYCCKHUC PCAKIINH, IIPOTCKAOIIUE B IPUPOAC U B 6BITy;

ACJIaTb BBIBOABI 1 YMO3AKIIOUCHHA U3 H&6J’IIOI[GHHI>1, HN3YYCHHBIX XUMHWYCCKHUX SaKOHOMepHOCTefI, IMPOTHO3HUPOBATH CBOMCTBA HCHU3YYCHHBIX

BEIIECCTB 10 aHAJIOTUM CO CBOMCTBAMU HN3YyUYCHHBIX,

CTPYKTYpHUpPOBAaTh U3YYEHHBII MaTEpHa;

MHTEPIPETUPOBATH XUMHUYECKYIO HH(POPMAIIHIO, MOJTYYEHHYIO U3 APYTUX UCTOUYHUKOB;

O CHIBATb CTPOCHHUC aTOMOB 3JICMCHTOB -1V NNepruoa0B C UCITOJIBb30BAHUCM JJICKTPOHHBIX KOH(i)I/II‘ypaHI/Iﬁ aTOMOB,

MOACINPOBATH CTPOCHUC HpOCTGI‘/'II_HI/IX MOJICKYJ HCOPraHNUYCCKUX U OPIraHUYCCKUX BCIUICCTB, KPUCTAJLIIOB.

IlpeaMeTHBbIE Pe3yabTAThI:

BhInyCKHUK HAYYHTCH !

pacKpbIBaTh Ha pUMEpax pojb XUMUU B (DOPMUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI MHUPA U B MPAKTUUECKOU NESITEIHHOCTH
YeJIOBEKa,

JIEMOHCTPUPOBATh Ha IPUMEPAX B3AUMOCBS3b MEKIY XUMUEH U APYTUMHU €CTECTBEHHBIMU HAyKaMHU;

pacKphIBaTh Ha MPUMEpPaX MOJIOKEHUS TEOPUU XUMHUUECKOro cTpoeHust A.M. ByTiepona;

noHuMaTh pusnyeckuii cmpicn Ilepuognueckoro 3akona /.M. MennmeneeBa M Ha €ro OCHOBE OOBSCHSTH 3aBUCHMOCTH CBOWMCTB
XUMHUYECKUX JIEMEHTOB M 00pa30BaHHBIX MMH BEIIECTB OT JIEKTPOHHOI'O CTPOSHHUS aTOMOB,;

O0OBSICHATH MPUINHBI MHOTO0OPa3us BEIISCTB HA OCHOBE OOIIMUX MPEACTAaBICHUH 00 UX COCTaBE U CTPOCHUU;

MPUMEHSATH MPaBUJIa CUCTEMATUUYECKON MEXKIyHAPOHON HOMEHKIATYPhI KaK CPEJICTBA PA3IMUCHUS U UACHTU(HUKAIIMH BEIIECTB M0 UX
COCTaBY U CTPOEHHIO;

COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYpPHBIE (POPMYJIBI OpTaHMYECKHX BEIIECTB KaK HOCUTENIEH MH(OpMAIliu O CTPOCHUU BEIIECTBA,

€ro CBOMCTBAX U MPUHANICKHOCTU K ONPEAECICHHOMY KJIACCy COCIMHEHNM;



XapaKTepHU30BaTh OPTaHMYECKUE BEIIECTBA IO COCTaBY, CTPOCHHUIO W CBOMCTBaM, yCTaHABIMBATh NMPHUYUHHO-CIICICTBCHHBIC CBSI3U
MEXIy JaHHBIMHM XapaKTePUCTUKAMH BEIICCTBA;

MPUBOJUTH TPUMEPHl XUMHYECKUX PEAKIHUW, PACKPHIBAIONINX XapaKTEPHBIE CBOWCTBA THUIUYHBIX MPEACTABUTEIICH KIACCOB
OpPraHUYECKHUX BEIIECTB C MEJIbI0 NX UACHTU(DUKAIIMN U O0BICHEHUS 00JIaCTH IPUMEHEHUS;

MIPOTHO3UPOBATh BO3MOXKHOCTh MPOTCKAHUS XUMUYCCKUX PEAKIMH HAa OCHOBE 3HAHWW O THUINAX XUMUYCCKOW CBS3U B MOJICKYJax
PEareHTOB U WX PEaKIIMOHHON CITIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUM M XMMHUYECKHX CBOMCTBAaX BEMIECTB ISl OC30MacHOTO MPUMEHEHHS B MPAKTHYCCKOM
NESATEITBHOCTH;

NPUBOJUTH MPUMEPHI MPAKTHUESCKOTO UCIOJI30BAaHUS MPOJYKTOB MepepaboTKh HEPTH U MPHUPOIHOTO Ta3a, BEICOKOMOJICKYIISPHBIX
COCIMHCHUH (TTOJIMATUIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OIBITHI TIO PACTIO3HABAHUIO OPTaHWYECKUX BEIIECTB: IIIMIIEPHUHA, YKCYCHOW KHCIIOTHI, HETIPEACIbHBIX KUPOB, TIIFOKO3HI,
KpaxMmajia, OEJIKOB — B COCTaBE MUIIEBHIX MMPOIYKTOB H KOCMETHYECKHX CPEJICTB;

BJIAJICTh IIPaBUJIAMH M TIpreMaMu 0e301acHOi paboThl ¢ XUMUYECKHUMU BEIIECTBAMHU M JIA0OPATOPHBIM 000PYI0BaHUEM;
yCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEaKIMH M CMEIICHHS XHMHUYECKOTO PABHOBECHS OT Pa3IHMYHBIX (aKTOPOB C
EJIbI0 OTIPEICTICHHS ONITUMANIBHBIX YCIOBUN MPOTEKAHMSI XUMUYECKHUX MPOIIECCOB;

MIPUBOJIUTH MPUMEPHI TUAPOIHN3A COJICH B MTOBCETHEBHOM KIU3HU YEJIOBEKA;

MPUBOJIUTH TPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKIUH B IPUPOJIE, TPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEACITEIbHOCTH
OpraHU3MOB;

MPUBOJIUTH MPUMEPHl XUMHUYECKUX PEAKIHMH, PACKPHIBAIONIUX OOIME XMMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB — METAIOB U

HEMETAJIJIOB;



MIPOBOJUTH PACUYEThl HA HAXOXKJIECHUE MOJEKYISAPHOU (OpMYJbl YriIeBOAOPOJa MO MPOAYKTaM CTOpaHUs U MO €ro OTHOCHUTEIbHOM
IJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIUX B €r0 COCTaB;

BJIAJE€Th MpPaBUJIaMU 0€30M1aCHOT0 00palIeHUs ¢ €KUMHU, TOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMM, CPEJCTBAMU OBITOBOI XUMHH;
OCYIIECTBIISITh OUCK XUMHUECKOW MH(POPMALIUU 110 HA3BAHUSIM, UACHTUPUKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM BELIECTB;
KPUTUYECKH OLIEHHUBATh W HMHTEPIPETHPOBATh XUMHUYECKYIO0 HH(OpPMAIMIO, COAEPXKALIYIOCS B COOOIIEHUAX CPEACTB MAaCCOBOM
uHpopmaiuu, pecypcax MHTepHeTa, HAYYHO-TIONYJISPHBIX CTaThsIX C TOYKHU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSAX
BBISIBJICHUS OIIMOOYHBIX CYXACHUN U (OpMUPOBAHUS COOCTBEHHOW MO3UIINH;

NPEJICTABIATh MYTU PEUICHUs rI100aIbHBIX MPOOJIEM, CTOSIIUX MepPe]] YeTOBEUECTBOM: IKOJIOTHUYECKUX, IHEPIrETUUECKUX, ChIPbEBbIX,

" POJIb XUMHH B PCHICHUHU ITUX HpO6H€M.

BI)IlIyCKHl/IK IMOJYIHUT BO3SMOKHOCTDb HAYIHUTBLCH .

WUTFOCTPUPOBATh HA MPUMEPAX CTAHOBIICHUE U 3BOJIIOLIMI0 OPTAaHUYECKON XMMUU KaK HAyKH Ha Pa3IUYHbIX HCTOPUYECKHUX 3TAIAX €€
pa3BUTHS;

MCIIOJIb30BaTh METO/IbI HAYYHOTO MMO3HAHUS MPHU BBHIITOJIHEHUH MPOEKTOB U YU€OHO-UCCIIEIOBATENBCKUX 3a/1a4 MO0 U3YUYECHUIO CBOMCTB,
CIIOCOOOB MOJYYEHUS U PACIIO3HABAHUS OPTAaHMYECKUX BEIECTB;

OOBSICHATH MPUPOJTY U CIIOCOOBI 0OPa30BaHUSI XUMUYECKOM CBSI3H: KOBAJICHTHOM (TOJISIPHOM, HEMOJIAPHO ), HOHHOM, METAIITUYECKOM,
BOJIOPOJHOM — C LEJIBI0 ONPEAECICHNUS] XUMUYECKOW aKTUBHOCTH BEILIECTB;

YCTaHaBIIUBaTh T'€HETHUUYECKYIO CBSI3b MEK]Yy KJIACCAMHU OPraHMYECKUX BEIIECTB IS 0OOCHOBAHUS MPUHIIMIUAIBHON BO3MOXHOCTHU
MOJY4YEHUSI OPraHUYECKUX COCMHEHUH 3aJaHHOTO0 COCTaBa U CTPOECHUSI;

YCTaHABIMBATh B3aWMOCBSI3W MEXIy (aktamMu M Teopuel, MPUYUHON W CIEACTBUEM MPH aHAIW3€ MPOOJEMHBIX CUTYyalWi u

000CHOBaHHH IIPUHUMACMBbIX peIHeHI/Iﬁ Ha OCHOBE XMMUYCCKUX 3HAHUI.



Il. Conep:xanue Tem yueonoro npeamera 10 kiaacca (68 u; 2u. B Heneno).
Teopusi XUMHYECKOr0 CTPOCHHUS OPraHnYeckux coeannenuid. Ilpupona xumu4yeckux csize (6 yacos).

Opranunueckue Beniectsa. [losBieHne U pa3BUTHE OPraHUYECKOM XUMHUH KaK HAYKH. XUMHUYECKOE CTPOEHUE KaK MOPSAI0K COETUHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO MX BaJEHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOCHUS OPraHUYECKUX COEAUHEHUU
A.M. BbytnepoBa. YTIJIepOJIHbIM CKENET OPraHUYECKON MOJeKyJbl. KpaTHOCTh XMMHUUYECKOM CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
XUMHYECKOTO cTpoeHus MoJiekyn. M3omepust u nuzomepsl. [lonstue o pyHkunonanbHo rpynme. [puHuuns! kiaccupukamym OpraHuuecKux
coenuHeHuii. Cucremarnyeckas MeXayHapoIHasi HOMEHKIIATypa U MPUHIUIIEI 00pa30BaHUs HA3BaHUM OPraHMYECKUX COeTMHEHUI.

MecTo 1 3HaUeHUE OPraHUYECKON XUMHH B CUCTEME €CTECTBEHHBIX HAYK.
IIpenenbHblie yrieBoaopoasl (3 yaca).

[IpenenbHbie yriieBoAopo bl (ankaHbl). CTpOeHHE MOJIEKYJIBI MeTaHa. ['oMosioruyeckuit psii ankaHoB. I'omosioru. MexayHapoHas
HOMEHKJIaTypa OpraHu4ecKux BemecTs. 3oMepus yriaepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHUS (U3HUUECKUX CBOMCTB. XUMUYECKUE
CBOICTBA (Ha MpUMepe METaHa U 3TaHA): PEAKIINH 3aMeleHus (TaIOTeHUPOBaHKE), JETHAPUPOBAHUS KaK CIIOCOOBI OMYYCHHS BaXKHEHIITUX
COEIMHEHUN B OpPraHUYECKOM CHUHTe3e. ['opeHune MeTaHa Kak OJUH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B IMPOMBIIUICHHOCTH U OBITY,
n3oMepuzanun ankaHoB. llemaple peakuu. CBOOOAHBIE paauMKanbl. [ amoreHOmpoW3BOAHBIC ankaHOB. Haxoxnenue B mpupone u
MIPUMEHEHHE AJTKAHOB.

HenpeneabHbie yriiesogopoast (9 yacos).
Kparnsie cBa3u. Henpenenbhbie yriaeBogopoasl. AnkeHbl. CTpoeHrne MOJIeKyIbl dTHiieHa. SPp—1 ubpuauzanus. ['omonoruueckuit

psan ankeHoB. Homenknatypa. M3oMepus yriiepogHOrO CKelieTa M MOJIOKEHUsI KpaTHOM CBA3UM B MOJIEKyJe. XHMHYECKHUE CBOICTBa (Ha
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pUMEpPEe STUIICHA): PeakUUud NPHUCOECAUHEHHUs (TaJOr€HHpOBaHUE, TMAPUPOBAHUE, THApaTalus, TUAPOraJoreHUpOBaHUE) Kak Crocod
MOJIy4eHHsI (DYHKIIMOHAJIBHBIX MPOU3BOAHBIX YIJIEBOAOPOAOB, ropeHus. IlpaBuno MapkoBHHKOBa. BbICOKOMONEKYIISIpHbIE COEAUHEHUS.
KauecTBeHHbIE peaklMy Ha JBOIHYIO CBs3b. [lonumepusanus 3THUIIEHa KaK OCHOBHOE HANpaBlI€HUE €ro UCcHojb30Banus. [lonuatunen kak
KPYIMHOTOHHAXHBINA MPOYKT XUMUYECKOTO MTPOU3BOACTBA. [I[puMeHeHne sTuieHa.

Anxanuensl U kayuykd. [loHsiTue 00 ankaaMeHax Kak yrieBOJOPOJax C ABYMs JBOMHBIMH CBs3siMU. [lonuMepusanus quBUHUIIA
(Oyraauena-1,3) kak crnoco0 MONYyYEHUS] CHHTETHYECKOTo Kaydyka. M3ompen (2-metmnOyraauen-1,3). HarypanbHbI ¥ CHHTETHUYSCKU I
Kayuyyku. Bynkanuzauus kayuyka. Pesuna. [Ipumenenue kayuyka u pe3unbl. ConpsikEéHHbIe BOWHBbIE CBs3H. [lomydyeHre U XuMHUYECKHE
CBOICTBa ankaaueHoB. Peakiuu npucoennuenus (raloreHUpOBaHusl) U MOJMMEPU3alUY aJTKaIuEeHOB.

Ankunbl. AuetusieH (3TUH) U ero romosiord. CTpoeHue MOJIeKyJbl anetuiieHa. ['omonoruyeckuit psin ankuHoB. Homenknatypa.
N3omMepust yriepoJHOTO CKeJleTa M MOJIOKEHHUs] KpaTHOM CBs3M B MoJieKkyie. MexkiaccoBas uzomepus. Sp-I'mOpuamnzanus. XuMudeckue
CBOMCTBA (Ha MpUMepe alleTUIIEHA): PEaKMU IPUCOEAMHEHNS (TaloreHUpOBaHKe, THAPUPOBAHNE, THAPATALU S, THIPOTraJIOTEHUPOBAHUE ) KaK
CH0co0 MOTy4eHHUs MOJIMMEPOB U JAPYTUX MOJIE3HBIX MPOAYKTOB. ['opeHue aneTuiaeHa Kak MICTOYHUK BBICOKOTEMIIEPATYpPHOTO IJIAMEHU IS
CBapKHU U pe3ku MeTauioB. [I[pumeHeHne aneruieHa.

IlousTHe 0 MUKIOAIKAHAX.
Apenbl (4 yaca).

ApeHbl (apoMaTHYECKHE YTIIEBOIOPO/Ibl). BeH30I1 KaKk MpeICcTaBUTENb ApOMATUUECKUX YIIIEBOAOPOA0B. CTpoeHHE MOIEKYIbl OE€H3011a.
XUMHUYECKHE CBOMCTBA: pEaKIMM 3aMelleHHs (TaJOreHHpPOBAHME) KaK CIOCO0 MONyYeHHS XUMUYECKUX CPEACTB 3alUThl PAaCTCHHM,
IIPUCOEINHEHUsT (TUAPUPOBAHUE) KaK JIOKA3aTEJbCTBO HEMNPEIEIBHOro xapakrepa OeH3ona. Peakumsa ropenus. Tomyon. M3omepus

3amectutenei. [Ipumenenue 6en3ona. [lectunuapl. ['eHeTdeckas CBs3b apeHOB C APYTUMH yTIIEBOAOPOIAMH.



IIpupoaHbie HCTOYHUKH YIJIeBOA0POaA0B (5 yacoB). [Ipupoansiii ra3z. Hedts. [lonyTHbie HedTsHbIE ra3nsl. Kamennsiit yromns. [lepepaboTka
He(tu. Ileperonka HedTu. Pextudukanmonnas konoHHa. bensun. Jlurpoun. Kepocun. Kpekunr nedprenpoayktoB. Tepmuueckuil u
KaTaJIuTUYECKUU KpekuHru. [Iupomnus.

Kucnopoaconepxxamue opranuueckue coenuHeHus. OmaHOATOMHBIE mpenenbHble cnupThl. Kiaccudukaius, HOMEHKIATypa, U30MepHs
CUpTOB. METaHON M 3TaHOJ KAK MPEACTABUTENN MPEAEIbHBIX OJHOATOMHBIX CHUPTOB. [lepBHYHBIN, BTOPUYHBIA M TPETUYHBIA aTOMBI
yriaepoaa. BomopoaHas cBs3b. XUMUYECKHE CBOMCTBA (Ha NMpUMEpe METaHOoJa M 3TaHOJa): B3aMMOJCHCTBUE C HATPUEM Kak CrHoco0
YCTAHOBJICHUS HAJIUYUSA THAPOKCOTPYIIBI, PEaKIUsi C rajJoreHOBOJOPOJaMHU KakK CIOCO0 MOJy4YEeHUs pacTBOPHUTENEH, JAerujaparaius Kak
cnoco0 noxyyeHus stuiieHa. Peakius ropeHusi: ciupthl Kak TorauBo. CrnupTtoBoe Opoxenue. depmentsl. Bogopoansie cBs3u. [Ipumenenue
MeTaHoJa ¥ 3TaHoJ1a. PU3MO0JIOrHYECKOe JEUCTBUE METAHOA U 3TAHOJIA HA OPraHU3M 4YeJIOBEeKa. AJIKOTOIU3M.

MHOroaTtoMHbl€ COUPTHI. JTUJIIEHIJIMKOIb U TJIMLEPUH KaK MPEACTABUTENIN MPEAEIbHBIX MHOTOATOMHBIX cnupToB. KauecTBeHHas
peaKkiusl Ha MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHHE ISl pacliO3HABaHMsI IIIMIEPUHA B COCTABE KOCMETUYECKUX CpeAcTB. IIpakTuueckoe
IPUMEHEHHE 3TUJICHIJIUKOJS U MIUIEPUHA.

®enon. Apomaruueckue cnupTbl. CTpoeHrne MoJieKynbl ¢eHona. B3anMmHoe BIMsSHHE aTOMOB B MOJIEKYyJe (eHosa. XUMHUYECKHEe
CBOMCTBA: B3aMMOJICHCTBHE C HATPUEM, THAPOKCHIOM HaTpus, Opomom. KauecTBeHHas peakuus Ha (EHOI.

[Ipumenenue dheHoma.

Kap6ouunbubsie coenunenus. KapObonuneHas rpynmna. Anpaerunsas rpynmna. Anpaerunsl. Ketonsl. M3omepus u HOMeHKIaTypa.
[lonyuenue W XUMHYECKHE CBOWCTBA ajbJETHUIOB. Peakiuy OKHUCIIEHUS U MPUCOCTUHEHMs anbIeruoB. MeraHanb (popmaibaerun) u
dTaHaib (aleTanbleruy]) Kak IMpeICTaBUTENN MPEJeNbHbIX anbAernfoB. KauecTBeHHbIE peakiuu Ha KapOOHWIBHYIO Tpynmny (peakuus
«cepeOpstHOrO 3epkaiay, B3aumosnencTue ¢ ruapokcuaom menu (1)) u ux nmpumenenue st 0OHApPYKEHHS MPEAETbHBIX ajJbICTUOB B

IIPOMBIINIJICHHBIX CTOYHBIX BOJaX. ToOKCUYHOCTH AJIbACTHUA0B. HpI/IMeHeHI/Ie @OpMaJIBI[CFI/II[a Hn ancrajJpacruaa.
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KapOonoseie kucnotsl. KapbokcunbHas rpynna (kapookcorpynna). M3omepust u HoMmeHKIIaTypa KapOOHOBBIX KUCIOT. OTHOOCHOBHBIE
npejenbHbie KapOOHOBBIE KUCIOTHI. [lomyueHrne 0JHOOCHOBHBIX MpeeTbHBIX KapOOHOBBIX KUCIOT YKCYCHasl KUCIOTa KaK MpPeICTaBUTEIb
MpeAeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMMHUYECKHE CBOMCTBA (HAa NMPUMEpPE YKCYCHOM KHCIOTBI): PEaKIUU C METaJlJIaMu,
OCHOBHBIMHU OKCHJIAMH, OCHOBAaHUSIMU U COJIIMHU KaK MOJITBEPKJICHHE CXOJCTBA C HEOPTaHMUYECKUMHU KHUCIOoTaMH. Peakuus >Tepuduxanuu
KaK croco0 MoJiydeHus: CIOKHBIX 3(pupoB. [I[puMeHenue ykcycHoi kuciaotel. MypaBbuHas kucioTa. Anetatsl. [IpeacTaBieHne o BhICIINX
KapOOHOBBIX KHUCJIOTAX.

Cnoxnsie 3pupsl. Homenknarypa. [lonyuenne, XuMudeckre CBOMCTBA CIOXKHBIX 2(upoB. Peakius strepudukanuu. CraoxxHble d3PUPBI KaK
MPOAYKTHl B3aUMOJCHCTBHUS KapOOHOBBIX KHUCIOT €O crnuptamu. l[IpuMmeHeHue CIOXHBIX 3(PUPOB B MNHUILEBOM U mapdroMepHOI
MPOMBIIIIICHHOCTH. JKUPBI KaK CJIOXKHBIE A(DUPHI TIIUIIEPUHA U BBICIIHX KapOOHOBBIX KUCJIOT. PacTUTENbHBIC U )KUBOTHBIC KUPBI, UX COCTaB.
Pacno3HaBaHue pacTUTENBHBIX )KUPOB HA OCHOBAaHUM UX HEMPEJAEIBbHOr0 Xapakrepa. [I[pumenenue sxupoB. [ uapoan3 uim oMbUIEHUE KUPOB
KaK Croco0 MPOMBIIIUIEHHOTO TIOJIYYEHHUS COJIeH BBICITUX KapOOHOBBIX KUCIIOT.
Mp114 KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Moromue cBoiicTBa Mbljla. CHHTETUYECKHE MOIOIIHNE CPEJICTRA.

Yrneroasl. Knaccudukarus yrieBogo. Monocaxapuasl. Onurocaxapuisl. {ucaxapuasl. HaxoxxaeHue yriieBooB B mpupojie. [ moko3a kak
anpaeruaocnupt. bpoxkenue rimoko3sl. @pykrosza. Caxaposa. ['maponaus caxaposbsl. Kpaxman v neimnoio3a Kak OMoJOTHYEeCKHE TOJTUMEPHI.
XHUMHUYECKHE CBOMCTBA KpaxMaJa ! IEJUTF0I03bI (THAPOIN3, KAYECTBEHHAS PeaKIus ¢ HOJA0M Ha KpaxMall ¥ €e MpUMEHEHHUE JIJIsi OOHAPY KECHUS
KpaxMajia B IpoJayKTax nuTaHus). [I[pumenenne u Omojorudeckas posb yrieBosioB. [IoHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpPHUMEPE
aleTaTHOTO BOJIOKHA. AneTmiiesunono3a Kiaccudukanus BoIoKoH.

Nnentndukamnms opraHMdaecKux COSAMHCHUH. [ eHeTHIecKas CBsA3b MKy KIIaCCaMH OPTraHUYSCKUX COSTMHCHHUH. THITBI XUMHUYECKUX
pEaKunil B OPraHUYECKON XUMHUH.

A3o0Tcoaep:Kkaiue oprannyeckue coexuHenus (7 4acos).
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AmuHokuca0TH 1 O6enku. CocTtaB M1 HOMEHKIaTypa. AMUHBL. AMUHOrpynna. AHuIMH. [loydeHne u XuMu4yeckue CBOMCTBA aHUJIMHA.
AMHHOKHCIIOTBl Kak aM(oOTepHble oOpraHudeckue coenauHeHus. M3omepuss u HoMeHknatypa. bunonsphsiii voH. IlentuaHas cCBS3b.
buonoruyeckoe 3Hau€HHE O-aMUHOKHUCIOT. OOJacTH MPUMEHEHUS AMHHOKHCIOT. XHUMHYECKHE CBOMCTBA aMUHOKHUCIOT. llenmTunupbl.
[onunentunel. I'muuun. benku kak npupoaneie 6uononumepsl. CocTtaB U cTpoeHue OenKoB. XUMHUYECKHE CBOMCTBA OEJIKOB: TUIAPOJIU3,
neHatypauusi. OOHapykeHue O€NKOB MpU MOMOIIM KauyeCTBEHHBIX (I[BETHBIX) peakuuil. IlpeBpamieHuss O€NKOB HUIIM B OpraHU3Me.
buonorunyeckue GpyHkimnn OEIKOB.

Azorconep:kaiue rerepounknnueckue coenuenus. [lupuaun. [uppoa. [lupumunus. IlypuH. A30TUCTBIE OCHOBaHUS.
Hyxnennossie kucnotsl. Hykieotnapl. KoMieMeHTapHbIE a30THCTBIE OCHOBAHUS.
XUMHUS U 310pOBBE YesnoBeka. DapMaKoIOruyeckast XuMHusl.
Xumus moaumMepos (8 yacos).
ITormumepsl. Crenens noauMmepuszanud. Monomep. CtpykTypHOe 3BeHO. TepMoruiacTU4HblE NOJUMEpBl. CTepeoperyssipHbIE MOJUMEPBHI.
[Tonusytunen. Ionunponunen. IoauterpadTopatunen. TepmopeakTuBHbIe noauMmepbl. PeHomodopmanbaeruable cMoibl. [InmacTmaccsl.
®enormnactel. AMuHomactel. [lenommactel. [lpupoausiii kayuyk. Pesuna. D0ouut. Cuntetnueckue kayuyykd. CHHTETHUYECKUE BOJIOKHA.

Kamnposn. JlaBcan.
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Conep:xanne Tem yueOHoro npeamera 11 kiaacca (70 y; 24. B HezIelno).

Tema 1. Baxknelilnne XuMu4ecKHe MOHITHS U 3aKOHBI (6 4acoB)

Atom. Xumuueckuit aneMeHT. M3oronsl. [IpocTeie U C10XHBIE BElIECTBA.

3aKOH COXpaHEHUsl MAacChl BELIECTB, 3aKOH COXPAHEHHMs U MPEBPAILCHUS YHEPTHH NPU XUMUYECKUX PEAKUIHUAX, 3aKOH MOCTOSHCTBA
cocTaBa. BeliecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.

AToMmHBIC opOuTtanm, S-, p-, d-, f-anekTponbl. OCOOCHHOCTH pa3MeNIeHUsI JICKTPOHOB 0 OPOUTANIIM B aTOMaxX MajblX B OOJIBITUX

IICPHUOJOB. 9HepFeTI/I‘-ICCKI/IC YPOBHH, IIOAYPOBHH. CBs3b MNEPUOANICCKOI0 3aKOHA U HGpHOI[H'—IGCKOﬁ CHUCTCMBI XUMHNYCCKHUX JJICMCHTOB C
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Teopuen cTpoeHusi aToMoB. KopoTkuii M JUIMHHBIA BapuaHThl TaOJUIBl XUMUYECKHUX 31eMEeHTOB. [loj0KeHne B MepuoanYecKol CUCTEME
XUMHUYECKUX JIEMEHTOB BOJIOPOAA, JIJAHTAHOUIOB, AKTUHOUJOB U UCKYCCTBEHHO ITOJIYYEHHBIX JJIEMEHTOB.

BasleHTHOCTB M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. lleproanueckoe n3MEHEHNE BAICHTHOCTH U pa3MEPOB aTOMOB.

Pacyernble 3agauyu. Boluucinenwe maccbl, oObeMa WIM KOJUYECTBA BEIIECTBA MO M3BECTHOM Macce, 00beMY WM KOJIUYECTBY
BEILIECTBA OJTHOTO M3 BCTYNHMBIIMX B PEAKIIUIO WU MOJIYYMBIINXCA B PE3YJIBTATE PEAKIIMM BELIECTB.

Tema 2. CTpoenue BemecTBa (8 4acoB)

Xumuueckasi cBsi3b. Buipl u MexaHu3Mmbl 00pa3oBaHusi XuMHUuecKou cBsi3u. MonHas cBa3b. Katumonsl u anunonsl. KoBaneHTHas
HemnossipHas cBsA3b. KoBaneHTHas MOJIsIpHAs CBsI3b. JJIEKTPOOTPULIATENIBHOCTh. CTeneHb OKHCIeHUs. MeTtainyeckas cBsi3b. BogopoaHas
cBA3b. [IpOCTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB.

Tunsl KpUCTANIMYECKUX PEIIETOK M CBOMCTBA BemlecTB. [IpuumHbl MHOrooOpa3usi BEHIECTB: M30MEPHs, TOMOJIOTHS, aJlJIOTPOIIHS,
U30TOIIHSL.

JemoHcTpauuu. Mosien MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX M METAJUIMYECKUX KPHUCTAUIMYeCKUuX pemerok. Dddext Tunpamns.
Mopnenu MOJIEKYJT ©30MEPOB, TOMOJIOTOB.

PacuetHble 3a1a4n. Brrunciienue macchl (KOIMUYECTBA BEIIECTBA, 00beMa) MPOIyKTa peakluu, €CIH s €ro NOJyYeHHsI JaH pacTBOP

C OIPENEICHHON MAaCCOBOM JOJIEH UCXOTHOTO BEIIECTBA.

Tema 3. Xumnueckue peakuuu (7 4acoB)

Knaccudukanysa XuMU4ecKuX peakiiuii B HEOPraHUYeCKOM U OPraHM4eCKON XUMUHU.

CKOpoCTh peakliM, €€ 3aBUCUMOCTb OT Pa3IuYHbIX (PAKTOPOB. 3aKOH JEUCTBYIONIMX Macc. DHeprus akTuBauuu. Karanuz u
KaTan3aTopbl. OOpaTUMOCTh peakiuil. XuMuieckoe paBHoBecue. CMelIeHne paBHOBECHS 101 JEHCTBUEM pa3IuuHbIX GakTopoB. [Ipuniun

Jle arenbe. [Ipon3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
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JleMoHcTpanuM. 3aBHCUMOCTb CKOPOCTH PEAKUHMHM OT KOHUEHTPAMM M TEMIeparypsl. PasiioxkeHne nepokcuaa BOIOpPOaa B
IIPUCYTCTBUHU KaTanu3aropa. OnpeneneHne cpeabl pacTBOpa ¢ MOMOIIBI0 YHUBEPCATIBHOIO MHANKATOPA.

JlabopatopHble onbIThI. [IpoBeeHre peakinii HOHHOTO OOMEHA JIJIsl XapaKTEPUCTUKH CBOMCTB 3JIEKTPOIUTOB.

IIpakTnueckas padora. BiausiHue pa3ianuHbIX (AaKTOPOB Ha CKOPOCTh XUMUYECKON PEaKIUU.

Pacyernble 3agauun. Berunciienne macchl (KOJIMYECTBA BEIECTBA, 00bEMa) MPOAYKTa PEaKlUH, €CJIM M3BECTHAa Macca MCXOIHOTrO
BEILIECTBA, COJIEPIKALLETO ONPEICIICHHYIO 00 IPUMECEH.

Tema 4. PactBopsl (11 yacos)

Hucnepcubie cuctembl. VMctuHHble pacTBOpbl. CrocOObI BBIPAKEHMSI KOHLIEHTpAIMd pacTBOPOB: MaccoBas JOJS PacCTBOPEHHOTO
BEILECTBA, MOJIIpHAs KOHUEeHTpauus. KomionaHaeie pacTBOpbI. 30J11, TENH.

OnekTponuTruyeckas auccouuanus. CuiabHble U cialdble AJIeKTpoNUThl. KHCIOTHO-OCHOBHBIE B3auMojieicTBUs B pacTBopax. Cpena
BOJIHBIX PaCTBOPOB: KHCJasi, HEUTpasibHas, menoyHas. MloHHoe npounsBeneHue Boasl. Bogopoausiii nokasarens (PH) pactBopa.

I'maponu3 opraHn4ecKux U HEOPraHM4YECKUX COCAUHEHUN.

IIpakTuyeckas padora. [IpurotoBieHue pacTBopa ¢ 3aJJaHHON MOJISIPHOM KOHIIEHTpaIuen

Tema 5. DnekTpoxumMuvyecKue peakiuu (5 4acoB)

XVMMHYECKHE WCTOYHMKHU TOKa. P CTaHIApTHBIX 3JIEKTPOAHBIX MOTEHLIHAIOB. DJIEKTPOJIM3 PACTBOPOB M paciuiaBoB. IlonsTtue o
Koppo3u# MeTauioB. CriocoOb! 3a1UThl OT KOPPO3UH.

Tema 6. Metasuibl (14 yacoB)

[TonoxeHne MeTaIoB B NEPUOJUUYECKON CUCTEME XMMUYECKHUX IEMEHTOB. OOIIMe CBOWCTBA METAJIIOB. DJIIEKTPOXUMUYECKUN Psif
HanpspKeHuil MetamuioB. O01muye crnocoOb! MOTy4YeHHs METAJIIOB.

O0630p MeTamIoB rMaBHBIX NOATPYII (A-TPYyII) NEPUOIUIECKON CUCTEMbl XUMHUYECKUX AJIEMEHTOB.
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O0630p MeTaITOB raaBHBIX MOArpym (b-rpymmn) nepuoanveckoi CHCTEMbI XUMUUYECKUX 3JIEMEHTOB (Me/lb, IIMHK, TUTaH, XPOM, KEJE30,
HUKEJIb, TJIATHHA).

CnuiaBbl METAJLIOB.

OKcuAbl U TUIPOKCUIBI METAJIIOB.

JemoncTpamuu. O3HaKoOMJIEHHE ¢ OOpasllaMl METANIOB U UX COeAMHEHUN. B3anmoneicTBuE MIETOYHBIX U IIETOYHO3EMETbHBIX
METAaJIJIOB ¢ BOJIOW. B3aumMoaeiicTBUE MeIU C KHUCJIOPOJIOM U cepoil. DiekTposu3 pactBopa xyopuaa meau (11). OnbITel mo KOppo3uu MeTaiioB
Y 3alllUTe OT HEe.

JlabopaTopHble onbIThI. B3auMoaeiicTBHE IIMHKA U kKeJe3a ¢ pacCTBOpPaMU KUCIIOT U IeJiodeil. 3HaKOMCTBO ¢ oOpasiiaMyu METaJlJIOB U
ux pynamu (paboTa ¢ KOJJIEKIHUSIMHU).

PacuerHnle 3agaum. PacueThl Mo XMMHMYECKMM YpaBHCHHSIM, CBSI3aHHBICE C MAacCOBOM JOJIEM BBIXOJA MPOJYKTa PEaKIuu OT
TEOPETUYECKH BO3MOYKHOTO

IIpakTuyeckas padora. Pemienne 3xcnepuMeHTAIBHBIX 3a/1a4 10 TeMe «MeTasmwmm.

Tema 7. Hemetainl (13 yacoB)

O630p cBoiicTB HeMeTauioB. OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE CBOWCTBA THIMYHBIX HeMeTauioB. OKCHUIBI HEMETAIOB H
KHCJIOPOIOCOAEPKAIlNE KUCIOThL. BomopoaHble cOeIMHEHUST HEMETAIIOB.

Jemonctpanuu. O6pasmpl HeMeTamuioB. OOpasibl OKCH0B HEMETAILIOB U KHCIOPOICOAepKAIKUX KUCIOT. ['openne cepsl, dhocdopa,
’Keje3a, MarHusi B KUCJIOPOJIE.

JlabopaTtopHble OonbITHI. 3HAKOMCTBO C 00pa3llaMy HEMETAIOB U WX NPHUPOAHBIMH COCAMHEHHSIMHU (paboTa C KOJUICKIHSIMHU).
Pacno3naBanue xjiopuaoB, cyib(aToB, KapOOHATOB.

I'eneTnueckas CBA3b HCOPTraHNYCCKHUX U OPIraHUYCCKHUX BCIICCTB.
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IIpakTuyeckas padora. PemeHue skcnepuMeHTaIbHBIX 3a/1a4 110 Teme «HemeTaniab.

Tema 8. Xumus u ;Ku3Hb. (6 4.)

XuMmus B IMPOMBIIIJICHHOCTH. HpI/IHI_[I/IHBI XUMHUYCCKOI0 IIPpOMU3BOJCTBA. XHUMUKO-TEXHOJIOTUYECKUE IMPUHLOUIIBI TPOMBIIIJICHHOT'O

nojryyeHus: metajuioB. [IpousBoacTso uyryHa. [Ipon3BoacTso cranu.

Xumus B ObITy. XUMHUYECKasi TPOMBIIIJIEHHOCTh U OKPYXKaloIasi cpeja.

I1]l. TemaTuueckoe mianuposanue 10 kiace

HaumeHoBaHue pasaeina

Kosu4ecTBO 4acoB

TGOpCTI/IquKI/Ie OCHOBBI 0pFaHI/I‘I€CKOﬁ XUMHNHU

6

[IpenenpHbIE YIIIE€BOIOPOIBI

HenpenenpHbie yriaeBogopos!

ApeHbl (apoMaTUyYECKUe YTiIeBOAOPOIbI)

[IpupoaHbie HCTOYHHUKY U TIepepadboTKa YIIeBOI0POIOB

Cruptel 1 (HEeHOIBI

AJbIeruabl, KETOHBI U KAPOOHOBBIC KUCIOTHI

Crnosxubie 3¢upsl. XKupbl
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TeMaTu4ecKoe Imianuposanue 11kiaace

HaumenoBanue pasaena

KoJsun4yecTBO 4acoB

1. | Baxnelmue XuMUYECKHAE TTIOHSATHS 1 3aKOHBI 6
2. | CtpoeHue BellecTBa 8
3. | XuMu4ecKkue peaxkiuu 7
4. | PactBOpHI 11
5. | DIEKTPOXUMHYECKHUE PEAKITUU 5
6. | Meranibl 14
7. | Hemeramnsl 13
8. | XuMus U )KU3Hb 6

UTOTr'O 66
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