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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI YYEBHOI'O IPEJMETA
«XAMMSI», 10 KJIACC (BA30BBIil YPOBEHb)

JIn4yHOCTHBIE YHHBeEpPCAJbHbIe Y4eOHbIe AeiCTBUA

— B IIEHHOCTHO-OPHUEHTAIIMOHHON chepe — 0co3Hanue POCCUIUCKON IpakIaHCKOW UIACHTUIHOCTH,
MaTPUOTH3MA, UYBCTBA FOPOCTH3a POCCHICKYI0O XUMUYECKYIO HAYKY;

— B TPYAOBOH cepe — comosnocms K OCOZHAaHHOMY BBIOOpY nanbHeEHIIelH 00pa3oBaTebHOM
TPAeKTOPHUU B BBICIUICH IIKOJIE, T/I€ XUMHUS IBISAECTCSA MPOQUIUPYIONICH TUCITUILINHOM;

— B TIO3HABaTENbHON (KOTHUTUBHOW, WHTEJUICKTYyaJIbHOM) cdepe — yMeHue YIpaBIsATh CBOEH
MI03HABATEIBHOM NeATETLHOCTBIO,

20MOBHOCMb U CNOCOOHOCMb K O00pa30BaHMIO, B TOM YHCIE caMO00Opa30BaHUIO, Ha MPOTSKEHUU
BCEH )KM3HU; CO3HATEIbHOE OTHOIIEHUE K HENPEPhIBHOMY 00pa30BaHHUIO KaK YCJIOBUIO YCIICIIHOM
npodeccuoHanbHOR u 00LIeCTBEHHOM NeSTeIbHOCTH; Gopmuposanue HaBbIKOB
HKCHEPUMEHTAJILHON U UCCIIEI0BATENLCKON ACATEIbHOCTH;

yuacmue B TYOJUYHOM TMPEICTABICHUH pPE3yJIbTaTOB CaMOCTOSTEIHHON TO3HABATEILHON
NESITeIbHOCTH; yuacmue B TPOQWIBHBIX OJUMIMAZAX PA3JIMYHBIX YPOBHEH B COOTBETCTBUU C
YKEJTAeMbIMH PE3yJIbTaTaAMH U aJIEKBATHON CaMOOLICHKOW;

— B cdepe cOepexeHUs 300pOBbSI — HpuHAmMUe U peanuzayus LIEHHOCTEH 310pOBOrO U
Oe3omacHOTO 00pasa KU3HU, Henpusmue BPEIHBIX MPUBBIYCK (KYpEeHHS, YIIOTPEOICHHS aJKOTOJIs,
HapKOTHKOB) Ha OCHOBE 3HAaHMH O CBOWCTBaX HAPKOJOTHYECKUX M HAPKOTHUYECKUX BEIIECTB;
cOOIO/ICHNE TIPaBWJI TEXHHUKH OE30MacCHOCTH TMpU padoTe ¢ BEIIECTBAMH, MaTepuajaMd H
nporeccaMu B yueOHOH (Hay4qHOI) 1a00paTOpUX U Ha IPOU3BOJICTBE.

MertanpeaMeTHbIe pe3yJbTaTbl:

— UCNOb306aHuUe YMEHUW ¥ HABBIKOB pa3UYHBIX BHUIOB IO3HABATEJNBHON EATEIBHOCTH,
MPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS (CUCTEMHO-WH(POPMAIIMOHHBIN aHamu3, HaOoeHuE,
U3MEepeHue, MPOBEACHUE SKCIIEPUMEHTA, MOACIMPOBAHNE, UCCIIEIOBATENbCKAS ICATEIBHOCTD) IS
W3YUYEHHSI Pa3IMYHBIX CTOPOH OKPYXKAIOIIEH TeHCTBUTEIBHOCTH;

— 6/1a0eHue OCHOBHBIMH MHTEIUICKTYaTbHBIMU OMepanusMu: (HOpMYITHPOBKA TUIOTE3bl, aHAINU3 U
CHHTE3, CPaBHEHHE M CHCTeMaTH3aIys, 0000ImeHHe W KOHKPETH3allWs, BBISIBICHHE NPHUYUHHO-
CJIEJICTBEHHBIX CBSI3€H U MOUCK aHAJIOIOB;

— nosHauue 0OBEKTOB OKPYKAIOIIETO MUPA OT OOIIET0 Yepe3 0OCOOCHHOE K EAMHUIHOMY;

— YMeHue TeHepUPOBaTh UJICU U OIPEeISITh CPEACTBA, HEOOXOUMBIC AJIS UX pealln3alllu;

— YMeHue ONpPENEsATh LENU U 3alaydl JAESITEIbHOCTH, BHIOMpATh CPENCTBA peaU3aluu LEIH U
MPUMEHSTH UX Ha MPAKTHUKE;

— UCNOAb306aHUe PA3THYHBIX HCTOYHUKOB IS TTOJTYYEHHSI XUMHUECKOW WH(POpMAITNH, TOHUMaHHE
3aBUCUMOCTH COJepXaHUi U (OpMbI IpeAcTaBieHUs HHPOpPMAIMU OT IeJeil KOMMYHHUKALUU U
ajpecara;

— YMeHue TIPOJIYKTUBHO OOIIATHCS ¥ B3aUMOJIEHCTBOBATh B IMIPOIIECCE COBMECTHON JESATENBHOCTH,
YYUTHIBATH MO3UINH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3(P(HEeKTUBHO pa3peniath KOH(DIUKTH;

— 20MOBHOCMb W  CIIOCOOHOCTH K CaMOCTOSTENbHOM HH(OPMAIMOHHO-TIO3HABATEIBHOM
JeSITeTPHOCTH, BKIIIOYAsh yMEHHE OPHEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHKAX WH(POPMAINH,
KPUTUYECKH OIICHWBATh U UHTEPIPETUPOBATH HH(POPMALIUIO, TOJIy4aeMyI0 U3

Pa3IUYHBIX UCTOYHUKOB,;

— yMeHue UCTIONIb30BaTh CPEACTBA WH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH (nanee
— UWKT) B pemeHud KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpraHU3alMOHHBIX 3a1ady C
coOmoieHreM TpeOOBaHUN SPrOHOMHKH, TEXHUKHA O€30MMacCHOCTH, TUTHEHBI, pecypcocOepexeHus,
MIPABOBBIX U ATHUECKUX HOPM, HOpM HH(OPMAIIMOHHON O€30MacCHOCTH;

— 671a0eHue SI3BIKOBBIMU CPEJICTBAMH, B TOM YHCJIE U SI3bIKOM XUMHHU, — YMEHHUE SICHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS, UCIIOJIb30BaTh a/IEKBATHHIC S3BIKOBBIE CPENICTBA, B TOM YHCIIE
Y CUMBOIIbHBIC (XUMHUYECKUE 3HAKH, (DOPMYIIBI U YPABHEHHUS). =

IIpeameTHbIe pe3yabTaThI:



K xonity o6yuenus B 10 kimacce, odydarommuiicss Ha 6a30BOM YPOBHE HAYYHTCSI:
— pacKpbIBaTh Ha MpUMeEpax poJib XUMHU B ((OPMUPOBAHUN COBPEMEHHOW HAyYHON KapTHHBI MUpPa
U B IIPAKTUYECKOM J1eATEeIbHOCTH YEJIOBEKa;

— JEMOHCTPHUpOBATh Ha IPHUMEPAX B3aUMOCBA3b MEXAY XMUMHEH U JPYTMMH €CTECTBEHHBIMHU
HayKaMHy;

— pacKpbIBaTh Ha MIPUMEPAX MOJ0KEHUS TEOPUU XUMHUECKOro cTpoeHus: A.M. bytieposa;

— nonumarh (uznueckuit cmoicn [lepuoanyeckoro 3akona J[.M. MenzaeneeBa M Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTh CBOMCTB XMMMYECKHX 3JIEMEHTOB U OOpa30BAHHBIX MMM BELIECTB OT
3JIEKTPOHHOI'O CTPOCHUS aTOMOB;

— 0OBSICHATH MPUIMHBI MHOTOOOPa3Hs BEIIECTB Ha OCHOBE OOIIMX MPEACTAaBICHUN 00 UX COCTaBe U
CTPOCHUH;

— IPUMEHATH IPABWIA CUCTEMAaTUYECKOM MEXAYHApOJHOW HOMEHKIATYPBl KakK CpeIcTBa
pa3nMyYeHHs U UJICHTU(UKALMY BEIECTB [0 UX COCTABY U CTPOEHUIO;

— COCTaBISITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (hOPMYJIBI OpPraHMYECKUX BEIIECTB KaK HOCHTEIEH
nH(pOpMaIIUK O CTPOECHUH BEIIECTBA, €0 CBOMCTBAX M MPUHAJICKHOCTH K ONPECICHHOMY KJIacCy
COE€IUHEHUH;

— XapaKTCpHU30BaTh OPraHNUYCCKHUC BCUICCTBA 110 COCTaBy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb
INPUYIUHHO-CIICACTBCHHLIC CBA3HW MCIKAY JaHHBIMH XaPaKTCPUCTUKAMU BECIICCTBA,

— NPUBOJUTH IIPUMEPBI XUMHUYECKUX PEAKIMH, PACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA TUIIMYHBIX
NPEJICTaBUTENECH KJIACCOB OPraHUYECKUX BEIIECTB C LENbI0 MX HICHTH(OUKAIUK U OOBSICHCHUS
00J1acTH IPUMEHEHUS;

— MPOrHO3UPOBATh BO3MOYKHOCTh MPOTEKaHUsS XMMUYECKHMX PEAaKIMHd Ha OCHOBE 3HAHMU O THUIAX
XMMUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOMN CITIOCOOHOCTH;

— UCIIOJIb30BaTh 3HAHMS O COCTABE, CTPOCHUHM M XUMHUECKUX CBOMCTBAX BEILECTB AJi1 0€30MacHOro
IIPUMEHEHHUS B IPAKTUYECKON JESATEIBHOCTH;

— NpPUBOJUTH HNPHUMEPHl MPAKTUYECKOTO MCIOJIB30BAaHUS IPOJAYKTOB MepepaboTKu HedpTu u
IPUPOIHOTO Tasa, BHICOKOMOJEKYSPHBIX COCAMHEHUH (IOJMATUIIEHA, CHHTETHYECKOIO Kayyyka,
alleTaTHOTO BOJIOKHA);

— IIPOBOAUTDH OIIBITHI ITIO PACIIO3HABAHHUIO OPIraHUYCCKUX BCIICCTB: I'NIMLICPHUHA, YKCYCHOﬁ KHCJIOTHI,
HCTIPCACIBbHBIX JKHUPOB, TJIIOKO3bI, Kpaxmala, OEJIKOB — B COCTaBe MUIICBBIX IMPOAYKTOB U
KOCMETHYCCKUX CPEACTB,

— BIAACTh NpPaBWIAMH U TpUeMaMH O€30macHOM padoThl ¢ XMUMHUYECKHMMM BEUIECTBAMHU H
1ab0paTOpHBIM 000PYI0BAaHUEM;

— YCTaHaBJIMBaTh 3aBHCUMOCTb CKOPOCTHM XHUMHMUYECKOM pPEaKIMH U CMEIIEHHUS XUMHUYECKOTrO
paBHOBECHS OT PA3NIUYHBIX (PAKTOPOB C LENIbIO OMpPENEICHUS ONTUMAIbHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKHUX MPOLIECCOB;

— IPUBOJUTH IIPUMEPBI TUAPOIIN3A COJIECH B IIOBCEAHEBHOM JKU3HU YEJIOBEKA;

—  TPUBOAWTH  MPUMEPHl  OKHUCIUTEIBbHO-BOCCTAHOBHUTENBHBIX  pEaKUUl B  NpHUpOJE,
MIPOU3BOACTBEHHBIX MPOIECCAX U KU3HEACATEIBHOCTH OPraHU3MOB;

— IPUBOJUTH MPUMEPHl XUMHUYECKHX pEaKLMH, pPacKpbIBAIOLIMX OOIIMEe XHMHUYECKHE CBOICTBa
IIPOCTBIX BELIECTB — METAJIJIOB U HEMETAILIOB;



— MPOBOAMTH pacyeThl HAa HAXOXACHHUE MOJEKYJISIpHOW (OpMysbl YrieBoAOpoJa MO MPOAYKTaM
CrOpaHus M MO €ro OTHOCUTEIHHOM TUIOTHOCTH M MAaCCOBBIM JIOJSIM 3JIEMEHTOB, BXOMSIIUX B €ro
COCTaB;

— BJIJIETh MpaBUIaMU 0€30MacHOTO OOpAICHHS C €KUMHU, TOPIOUYMMHU U TOKCUYHBIMU BEIIECTBAMH,
cpeacTBaMu OBITOBOM XUMMHH,

— OCYLIECTBIATh IIOUCK XHUMHMYECKOW HHGpOpMALMM 10 Ha3BaHUIM, HICHTU(DUKATOPAM,
CTPYKTYpHBIM (hOpMyJIaM BEIIECTB;

— KPUTHYECKH OIICHWBATh W HMHTEPIPETUPOBATh XMMUYECKYIO HH()OPMAINIO, COACPIKANIYIOCS B
COOOIIEHUSX CPEACTB MaccoBOi nHpopmanmu, pecypcax MHTEpHETA, HAYIHO-TIOMYJISIPHBIX CTAThIX
C TOYKH 3PEHUS] €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEJISX BBISBICHHUS OMIMOOUYHBIX CYXXKICHUH
1 GOpMHUPOBaHUS COOCTBEHHOH MO3UIINY;

— TPEACTABIATh IIYTH pEIICHUS TIIOOATbHBIX MPOOJIEM, CTOSIIMX Tepea  YEeIOBEUYECTBOM:
IKOJIOTHYECKUX, SHEPTETUIECKHUX, CBIPHEBBIX, U POJIh XUMUH B PEIICHUH dTHX MPOOIEM.

OOyyarommuiicst Ha 6a30BOM YPOBHE NOJTYYHUT BO3MOKHOCTh HAYYHThCS:
— WIIOCMPUPOBAMb HA NPUMEPAX CMAHOGNEHUE U IE0TIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3IUYHBIX UCHOPUYECKUX IMANAX ee pa3eumusi;

—  UCNONBL306aMb  Memoobl HAY4YHO20 NO3HAHUA nNpu 6blNOJIHEHUU NPOEKnos U yll€6H0'
UCCne008amenbckux 3a0a4y  no U3y4eHuro 6‘601/707’}’18, cnocobos nonydyeHus u pacno3sHasaHusl
OpcaHUu4YecKux eewecmse,

— 00BACHAMb NPUPOOy U CHOCOOLL 0OPAZVBAHUSL XUMUYECKOU CB8A3U. KOBALEHMHOU (NOJAPHOL,
HENOoNAPHOU), UOHHOU, MEMALIUYecKol, B000POOHOU — C UYelblo ONpedeleHUs XUuMuuecKkou
AKMUBHOCIU 8EUJECE;

— ycmaHaeaueams 2ceHemu4yecKyr Ce643b Me.?fC()y Kilaccamu opeaHudecKux eeujecme ons
000CHOBAHUA npuHuunuaﬂbHoﬁ 603MOIUCHOCMU NOJYHYEHUS OPcAHUYECKUX COeOUuHeHUll 3a0AHH020
cocmaea u CmpOeHusl,

— YCMAHABIUBAMb B3AUMOCEA3U MedcOy hakxmamu u meopuell, NPUYUHOU U Cle0cmeuem npu
ananuze npooOseMHbIX CUmMyayuil U 0O0CHOBAHUU NPUHUMAEMBIX PEUeHUll HAd OCHO8E XUMUYUECKUX
3HAHU.

IIJTAHAPYEMBIE PE3YJIbTATBI OCBOEHMSI YYEBHOT'O IIPEJIMETA
«XHUMMHS», 11 KIIACC (BA3OBBIN YPOBEHD)
JIn4yHOCTHBIE pe3y/ibTaThl 00y4eHU s

- B LIEGHHOCTHO-OPUEHTALIMOHHOU cepe — oco3HaHue POCCUNCKOMN T'paIaHCKONW WICHTHYHOCTH,
MaTpUOTU3MA, YYBCTBA TOPJIOCTH 32 POCCUMCKYIO XUMHUYECKYIO HAYKY;

— B TPYAOBO#l cdhepe — 2omosrHocms K OCO3HAHHOMY BBIOOpPY AalibHEHIe o0pa3oBaTenbHOM
TPAeKTOPUU WU TPYIOBOH N€ATEIbHOCTH;
— B I03HABaTeNbHONW (KOTHUTUBHOM, MHTEIJIEKTYaJlbHOW) cepe — ymeHnue ymnpaBisiTh CBOEH

MI03HABATEJIbHON JIESITENbHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K OOpa3oBaHHUIO, B TOM YHCIIE
caM000pa3oBaHUI0, Ha TPOTSHKEHUU BCEH JKU3HH, CO3HATEIbHOE OTHOIICHHE K HEMpPEepPHIBHOMY
00pa3oBaHMIO KaK yCIOBUIO YCIIEITHOM MPO(EeCCHOHATBHON M OOIIECTBEHHOM e TEIbHOCTH;

— B cdepe cOepexeHUs 300pOBbI — HpuHAmMuUe U peanuzayus LIEHHOCTEH 310pOBOrO U
Oe3omacHOro oopasa *KHU3HH, Henpusmue BPEIHbIX NPUBBIYEK (KypEHUs, YIOTPEOJIECHUS aJIKOroJis,
HapKOTHUKOB)

Ha OCHOBE 3HAHUU O CBOMCTBAX HApKOJOI'MYCCKUX U HAPKOTHUCCKHUX BCHICCTB.



MeTtanpeaMeTHbIe pe3yJbTAThI

OCBOCHHUS BbINYCKHUKAMU CPeJAHEN IIKO0JbI Kypca XUMHH
— UCNONb308aHUe YMEHUH W HABBIKOB Ppa3IUYHBIX BUIOB I103HABATENbHON JEATEIBHOCTH,
MIPUMEHEHHE OCHOBHBIX METOAOB TMO3HAHUS (CUCTEMHO-WH(GOPMAIMOHHBIN aHanu3, HaOJIIo/IeHuE,
U3MEpeHue, MPOBEJICHUE SKCIIEPUMEHTa, MOJECINPOBAHUE, UCCIIEA0BATENbCKAs JAESITEIbHOCTD) IS
W3YUYEHUSI Pa3IMYHBIX CTOPOH OKPYXKAIOIIEeH JIeHCTBUTEIBHOCTH;
— @71a0eHue OCHOBHBIMHU MHTEIJIEKTYAJIIbHBIMU ONepanusMu: (GopMyIHpOBKa TMIIOTE3bl, aHAINU3 U
CHHTE3, CPaBHEHHE M CHCTeMaTH3aIys, 0000ImeHre W KOHKPETH3allWs, BBISIBICHHE NPHUYNHHO-
CJICZICTBEHHBIX CBSA3€H U MOUCK aHAIOIOB;
— nosHanue 00BEKTOB OKPYKAIOIIETO MUPA OT OOIIEro Yepe3 0COOEHHOE K AUHUIHOMY;
— yMeHue TEHEPUPOBATh UJIEH U OTIPENIENIATh CPEACTBA, HEOOXOAMMBIE I UX PeaTn3allny;
— YMeHue ONPENCIATh IeH W 3aJa4d JeSTeIFHOCTH, BRIOMPATh CPEICTBA peali3alliy LeTH U
MPUMEHSTH UX Ha MPAKTHUKE;
—  UCNONIb308aHUe PA3ITWYHBIX HWCTOYHWUKOB [UIA TIONYYEHHS ~ XUMHUYECKOW WHQOpManuy,
MOHUMaHHE 3aBHCHUMOCTU COZEpKaHuS M (OpMbI MpelncTaBieHUs] HHGOpMAIMM OT Leiel
KOMMYHHKAIIMH U aJIpecara;
— yMeHue TIPOJYKTUBHO OOIIATHCS U B3aUMOEHCTBOBATH B MIPOLIECCE COBMECTHOMN JIEATENILHOCTH,
YUUTBIBATh MO3ULUH JPYTUX YYACTHUKOB AEATEIBHOCTH, 3(p(HEKTUBHO pa3peniaTe KOH(DIUKTHI;
— 20MOBHOCMb W  CIIOCOOHOCTH K CaMOCTOSTEIbHOM HH(OPMAIMOHHO-TIO3HABATEIBHOM
NESTEIbHOCTH, BKJIIOYAash yYMEHHE OPHEHTUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(POpMalUH,
KPUTUYECKH OLEHUBATh M HMHTEPIPETUPOBATh HHPOPMALMIO, MOIYyYaeMyl0 M3 Pa3IUYHBIX
HCTOYHUKOB,;
— yMeHue UCTIONIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH (anee
— WKT) B pemeHun KOIHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpraHM3allMOHHBIX 3a7ad C
coOmoeHreM TpeOOBaHUN SPrOHOMMKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,
IIPABOBBIX U ATUYECKHX HOPM, HOPM
nH(OPMAIIMOHHOK OE30MaCHOCTH;
— 61adeHue 3bIKOBBIMU CPEJCTBAMHU, B TOM YHCJIE U SI3bIKOM XMMHU — YMEHHE SICHO, JIOTUYHO U
TOYHO U3J1araTh CBOIO TOYKY 3p€ HUs, UCIOJIb30BATh aICKBATHBIE SI3BIKOBBIE CPE/ICTBA, B TOM YUCIIE
Y CUMBOJIbHBIE (XUMHUYECKUE 3HAKH, (POPMYJIbI U YPABHEHMUS).

IIpeameTHbIC pe3yJbTATHI

U3y4YeHHs] XMMHHU Ha 02a30BOM YPOBHE HA YPOBHE CpeHero o0uero o0pa3oBaHus
1) B mo3HaBaTenpHOU cdepe:

— 3HaHue (MIOHUMAaHKE) U3YUYEHHBIX TTOHATUMN, 3aKOHOB U TEOPUH;

— YyMeHUe ONHUCHIBATH JIEMOHCTPAIIMOHHBIE M CAMOCTOSATEIBHO IPOBEICHHBIC IKCICPHUMECHTHI,
WCTIOJNB3YS AJIsL TOTO €CTECTBEHHBIN (PYCCKHMA, POTHOM) S3BIK U SI3bIK XUMUU;

— yMeHue KIAcCU(UIIMPOBATh XUMHUYECCKHE DJIEMEHTHI, IMPOCTHIC W CJIOXKHBIC BEIIECTBA, B TOM
YHCIie ¥ OPTAaHUYECKUE COSAMHECHHS, XUMHUUECKHUE PEAKITUH 110 Pa3HBIM OCHOBAHUSIM;

— YMeHue XapaKTepru30BaTh M3YUYCHHBIC KJIACCHI HEOPTAaHMUYSCKUX W OPTaHWYCCKUX COCTUHCHHM,
XUMHYECKHUE PEAKIUH;

— 20MOBHOCMb TIPOBOJHUTh XUMHUYECKUH OKCHEPUMEHT, HAONI0JaTh 3a €ro MPOTEKaHUEM,
(bI/IKCI/IpOBaTB pPE3yiabTaTbl CaAMOCTOATCIILHOIO W ACMOHCTPUPYCMOI'0 ISKCICPUMCHTA H ACJIATh
BBIBOJIBI;

—  ymenue (GOPMYNHPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3MPOBATH CBOWMCTBA
HEM3YUYCHHBIX BEIECTB 10 aHAJIOTHU CO CBOMCTBAMH U3YYCHHBIX;

— NOUCK WCTOYHMKOB XMMHUYECKOH HH(OpPMAaLUH, MOJy4yeHHEe HeoOXOoAuMoi WHGopMamnuu, ee
aHaJIu3, M3TOTOBJICHUE XUMHUUECKOTO WH(POPMAIIMOHHOTO MPOJYKTA M €r0 MPE3CHTAIINS;

— enadeHue O0S3aTENBHBIMH  CHPAaBOYHBIMH  MaTepuanamu: Ilepmommdeckoil  cucremoit
xumudecknx snemeHtoB JI. M. MenneneeBa, TaOIUIECH pPacTBOPUMOCTH, 3JICKTPOXMMUYCCKHM
PSAIOM  HANPSKEHHM METaJUIOB, PSAJIOM  3JIEKTPOOTPULATENBHOCTH — JUIA  XAPAaKTEPUCTHKHU



CTPOEHHUsA, COCTaBa M CBOMCTB aTOMOB JJIEMEHTOB XUMHUYECKUX 3JieMeHTOB [-IV mepuomoB u
00pa30BaHHBIX HMH MTPOCTHIX U CIIOKHBIX BEIICCTB;

— ycmauogieHue 3aBUCUMOCTH CBOWCTB M NMPUMEHEHHUS BaKHEUIIMX OPraHWYeCKUX COETUHEHHM
OT UX XHMHYECKOTO CTPOCHHS, B TOM YHCIIE W OOYCIIOBICHHBIX XapaKTEPOM ATOTO CTPOCHUS
(mpeaenbHBIM UK HeTPEeNIbHBIM) U HATMYHeM (pYHKIMOHAIBHBIX TPy,

— MoOdenuposanie MOJICKYJ BAXKHEHIINX HEOPTaHUIECKUX U OPTaHUYECKHX BEIECTB;

— NOHUMaHue XUMHMYECKON KapTUHBI MHpa Kak HEOTHEMJIEMOM 4YacTU IIeJIOCTHON Hay4dyHOM
KapTUHBI MUDA;

2) B LEHHOCTHO-OPUEHTAIMOHHON c(epe — aHamu3 M OLEHKa MOCIEeACTBUU ISl OKPYXKaromieu
cpenbl OBITOBOM M TPOM3BOJCTBCHHOHN JICATCIILHOCTH UYEIOBEKA, CBSI3aHHOW C MPOM3BOJACTBOM U
nepepadoTKON BaXKHEHIINX XUMUYECKUX MPOAYKTOB;

3) B TpynoBoil chepe — nposedeHue XUMHUUECKOTO IKCIIEPUMEHTA; pa3eumue HABBIKOB YUEOHOM,
MIPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUYECKOM AEATEIbHOCTU MPH BBHIIOJHEHUU WHANBHUIYAIBHOTO
MPOEKTa M0 XUMUM;

4) B cdepe 3m0poBOro oOpasa XKM3HU — coOa00eHue TPaBUJI O€30MacHOr0 OOpalleHus C
BCIICCTBAMH, MaTepUAIAMH M XUMHUYCCKHUMH TIPOICCCAMM; OKa3aHHE TICPBOH TIOMOIIM IPU
OTpaBJICHHUSX, OXOrax H JAPYyruX TpaBMaX, CBSI3aHHBIX C BeHIECTBAMH U J1abOPaTOPHBIM
00opyIoBaHUEM.

BbinmyckHuK Ha 0230BOM YPOBHE HAYUHMTCSI:

— IOHMMAaTh XMMHYECKYI0 KapTUHY MHpa KaK COCTaBHYIO 4acTb LIEJIOCTHOM HAy4YHON KapTHHBI
MUDpa;

— packpblBaTh pPOJb XHMHUU U XMMHYECKOIO IIPOM3BOJCTBA KAK IPOU3BOAMTEIBHOW CHIIBI
COBPEMEHHOT0 00IIeCTBa;

— (opMyIMPOBATH 3HAUEHUE XUMHHU U €€ JOCTHKEHHH I 10- BCEIHEBHOW )KU3HU YEJIOBEKA;

— YCTaHaBJIMBAaTh B3aUMOCBS3b MEXKIY XUMHEH U APYTUMU €CTECTBEHHBIMU HAYKaMU;

— (GOopMyIMpOBaTh OCHOBHBIE IIOJIOKEHUS] TEOPUM XHUMHMYECKOIO CTPOEHHUS OpraHHYeCKUX
coenuHeHuit A. M. bytnepoBa W WUIIOCTpUPOBaTH HMX MpUMEpaMU M3 OpPraHUYECKOW U
HEOpraHMYECKON XUMUU;

— apryMEeHTUPOBAaTh YHUBEPCAJIbHBIM XapaKTep XUMHUYECKHX IMOHSATHH, 3aKOHOB U TEOPHUH s
OpPraHMYECKON ¥ HEOPraHMYECKON XUMHUU;

— dopmynupoBats [lepuognueckuit 3akon JI. . MenneneeBa n 3aKOHOMEPHOCTH U3MEHEHHUH B
CTPOCHUH M CBOIHCTBaX XUMHUYECKUX 3JIEMEHTOB M OOpa30BaHHBIX HMMHU BEIIECTB HAa OCHOBE
[lepuoanueckoit cuctemsl Kak rpaduueckoro orodpaxenus [leproauueckoro 3akoHa;

— XapaKkTepHu30BaTh S- M P-3JIEMEHTHI, a TaKXKe KeJe30 M0 MX MoyoxeHuto B Ilepuoamueckoit
cucteme /1. . Menpaeneena;

— KJIACCU(HUIMPOBATh BUIbI XUMUYECKON CBSA3HM M TUIBI KPUCTAJUIMYECKUX PEIIETOK, OOBICHSITDH
MEXaHU3MBbl UX 00pa30BaHUs U JI0KA3bIBaTh €IMHYIO MPUPOAY XUMHUYECKUX CBs3el (KOBAJIEHTHOM,
HMOHHOM, METAJTTHYECKOM, BOJIOPOIHOM);

— OOBACHATH MPUUYMHBI MHOr000pasus BEIIECTB, WCIOJIB3Yys SIBICHHUS H30MEpPUH, TOMOJIOTHH,
aJJIOTPOIINY;

— KJacCUPUIMPOBATh XUMHUYECKHE pPEaKIMH B HEOPraHWYECKOM U OpraHM4ecKod XHUMHUU I10
pa3IMYHBIM OCHOBAHMSM W YCTAHABIMBATh CHENM(UKY THIOB peakiuii OT oO0IIero uepes
0COOCHHOE K EAMHUYHOMY;

— XapaKTepu30BaTh TUAPOIU3 KaK CHeIM(UIHBI OOMEHHBIH MPOIECC U PACKPHIBATH €r0 POJIb B
YKUBOU M HEKUBOW MPUPOJIE;

— XapaKTepu30BaTh AEKTPOJIHN3 KaK CIEeUU(UIHBIA OKUCIUTEIHO-BOCCTAHOBUTEIBHBINA MPOIIECC
U €ro NMpakTHYECKOE 3HAaYCHHUE;

— XapaKTepu30BaThb KOPPO3HIO METAIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN IpoLecc U
Mpeagarath CocoObl 3alIUTHl OT HEE;

— KIaccu(UIMpPOBaTh HEOPTAaHUIECKUE M OPTAaHUIECKHE BEIIECTBA,

— XapakTepu30BaTh OOIIME XMMHUYECKUE CBOICTBA Ba)KHEUIIMX KIIACCOB HEOPraHUYECKUX H
OpPraHMYECKUX COEAMHEHMHN B IUTAHE OT OOLLIEro Yepe3 0COOEHHOE K EAMHUYHOMY;



— HCIIOJIb30BaTh 3HAKOBYIO CHCTEMY XUMHUYECKOTO sI3bIKa JUIsl OTOOpakKeHUs COCTaBa (XMMHYECKHE
(hOpMyITbI) U CBOMCTB (XMMHUYECKHE YPABHEHUS) BEIIECCTB;

— HCIIOJIb30BaTh MPAaBWJIa U HOPMbI MEKIYHAPOAHOM HOMEHKJIATYPHI JJIsI Ha3BaHUM BEILECTB IO
dbopmynam u, HA00OPOT, AJIS1 COCTABICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (POPMYIT coeTMHEHHIA TIO
UX Ha3BaHUSM;

— 3HAThb TPUBUAIbHBIC HA3BAaHUS BAXXKHEWIIMX B OBITOBOM OTHOIICHHWH HEOPraHUYECKHX U
OpPraHUYECKHX BEIECTB;

— XapaKTepU30BaTh CBOMCTBA, ITOJIYYECHUE U IMPUMEHEHUE BAXKHEWINNX MPEIACTAaBUTEIEH KIIACCOB
OpraHMYECKUX COEOUHEHHH (aJKaHOB, aJKEHOB, AQJKWUHOB, aJKaJHEHOB, apOMaTHYECKHX
YIJI€BOAOPOAOB, CIHUPTOB, (EHOJOB, aNbJIETHIOB, IPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, CJOXHBIX 3(QHUPOB U KHUPOB, YIJIEBOJOB, aMHHOB, aMHUHOKHCIOT) — YCTaHaBJIMBATh
3aBHCUMOCTh SKOHOMHKH CTPAHbI OT JOOBIYH, TPAHCIIOPTUPOBKHU U MEPEepabOTKH YTIIEBOIOPOIHOTO
ChIpbs (HepTH U MPUPOTHOTO Ta3a);

— JKCIIEpPUMEHTAJIBHO MOATBEPKAATh COCTAB M CBOMCTBA BaKHEHMILINX MPECTaBUTENIEH N3yUEHHBIX
KJIACCOB HEOPraHMYECKUX U OpPraHUYeCKUX BEHIECTB C COOJIOJEHUEM TMPaBWJI TEXHUKU
0€301aCHOCTH 151 padOThI C XUMHUUECKUMH BEIIECTBAMU H J1a00paTOPHBIM 000PYIOBAHHEM;

— XapaKTepU30BaTh CKOPOCTh XUMHUYECKON PEeaKIMH U €€ 3aBUCUMOCTD OT Pa3INYHbIX (PaKTOPOB;
— XapakTepu3oBaTb XMMHUYECKOE PaBHOBECHE M €r0 CMELIEHHE B 3aBUCHMOCTHU OT Pa3IUYHbIX
(bakTopoB;

— IPOU3BOJUTH PacUeThl IO XUMHUYECKUM (DOpMYiIaM U ypaBHEHHUSIM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOILIEHUI MEX]ly Y4aCTHUKAMHM XUMHUYECKUX PEaKIUi;

— coOmofaTh MpaBHia 3KOJOTMYECKOW O€30MacHOCTH BO B3aMMOOTHOIICHUAX C OKpYXKarolen
cpezoi npu oOpallleHu ¢ XMMUYEeCKUMU BEIIECTBAMHU, MaT€pHUaIaMy U MPOLECCAMHU.

BoinyckHHK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHTHCS:

—  UCNONb306aMb MemoObl HAYYHO20 NO3HAHUS NPU  BbINOJHEHUU NPOEKMo8 U YYeOHO-
UCCNe008amenbCKUX 3a0ay XUMUYECKOU MeMamuKu,

— NPOCHO3UPOBAMb CIPOEHUE U CBOUCMEA HE3HAKOMbBIX HEOP2AHUYECKUX U OP2AHUYECKUX 8eUjeCmE
Ha OCHOB8e aHaNo2UlU,

— NPOCHO3UPOBAMb MEYeHUEe XUMUYECKUX NPOYECCO8 8 3ABUCUMOCTU OM YCI08ULL UX NPOMEKAHUSL
U npednazams cnoCcoObl YNpagieHus SMumu npoyeccami,

—  YCMAHABIUBAMb  3AUMOCES3U XUMUU C HPeOMemamu 2yMAHUmMapHo2o yukia (sa3vikom,
JUMEPamypol, MUpo8oil Xy00HCeCMEEHHOU KYIbMypoil);

— PACKpbI8amb POl XUMUUECKUX 3HAHULL 8 OYOywell NPaKmuyecKkol OesmeibHoCm,

— pAcKpbleams poib XUMUYECKUX 3HAHUU 8 QOpMUPOBAHUU UHOUBUOYATLHOU 0OPA3068AMENbHOU
mpaexmopuu,

— NpOCHO3UPOBAMb CNOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX 6eujecme,  NpOABIAmb
OKUCTUMETIbHbLE U/UTU BOCCMAHOBUMENbHbIE CBOUCMBA C YHUemMOM CMeNneHell OKUCIEHUsL INeMEHMO8,
obpazyowux ux,

— apeymMeHmuposams eOUHCmME0 MUpPA 6eujeCme YCMAHOBLEHUEM 2eHeMUYeCKol CA3U MeHCOY
HeopeaHu4ecKUMU U Op2aHu4ecKUMU 8euecmeami,

— 81A0eMb XUMUYECKUM S3bIKOM OJis1 0002aWeHUs. CI08APHO20 3ANACA U PA36UmMuUs pedu;

— Xapaxkmepuzo8ams CMAHOBNEHUe HAYYHOU meopuu Ha npumepe omkpvimus Ilepuoduueckozo
3aKOHA U MeOPUU XUMUYECKO20 CIMPOEHUSl OP2AHUYECKUX 6eLecms,;

— Kpumudecku OMHOCUMbCA K NCEBOOHAYUHOU XUMUYECKOU UHGOPpMAYUU, NOTYYAEMOU U3 PA3HLIX
UCTOYHUKOS;

—  nowumams 2100anbHLIE NpPoOLeMbl, cmosiwue neped ueroseyecmeom (dKonocuueckue,
SHepeemuiecKue, Colpbesble), U NPediazanms Nymu ux Peuenus, 6 Mmom Yucjie u ¢ NOMOUbIO XUMUL.

COJEP)KAHUE YYEBHOI'O IIPEJIMETA «XHUMMU5»,



10 KJIACC (FA3OBBI1 YPOBEHD)
(1 yac B HegeJ10, Beero 35 4)
OPI'AHUYECKASA XUMUSA
Beenenue (14)
HaGntonenue, npeanonoxkenue, rumoresa. Ilouck 3akoHOMepHOcTed. HayuHbl SKCHEpUMEHT.
BriBog.

Teopusi crpoeHnst opranuveckux coeguHeHui (34)

Ilpeamer oprannyeckoi Xumuu. MecTo M 3HAYeHHE OPraHUYECKOH XHUMHUM B CUCTEME
€CTECTBEHHbIX HayK. BaneHTHocTh. Xumuueckoe cTpoeHHe. OCHOBHBIE TOJOXKEHUS TEOPUU
CTPOEHUS OPTaHUYECKUX COCIUHEHUN. Yenepoonuiii ckenem opeanuieckou MoaeKybl.

Kpamnocmo xumuueckotii ceéasu. I3oMepust 1 ©30MepBHI.

YriieBonopoabl M UX NPUPOAHbIEC HCTOYHUKH (9: 3 Hux 1 k/p)

A 1 x a H bl [IpupoaHslif Ta3, ero coctaB U NPUMEHEHUE KaK UCTOYHUKA SHEPTHUH U XUMUYECKOTO
ChIpbs. ['OMOIOrMYeCcKuil psi NPEAEIbHBIX YIIE€BOAOPOAOB. M30MepHs 1 HOMEHKIIATypa ajJKaHOB.
MerTaH U 3TaH Kak NpeacTaBUTENN ankaHoB. CBOICTBa (ropeHHe, peaKkluu 3aMeIleHUs], THPOJIN3,
nerugpupoBanue). [Ipumenenue.

Kpexune u uzomepuzayus ankanos. Ankunvhvle paoukanvl. Mexanusm c60600HOPAOUKATLHOZO
2a102eHUPOBAHUSL ATIKAHOB.

A 71 K € H bl. DTWIEH KaK NpeACTaBUTENb alkeHOB. IlomydyeHue »TuieHa B MPOMBIIICHHOCTH
(merumpupoBaHne »TaHa) W B Jaboparopuu (Aermapartanus 3TaHoja). CBoiicTBa (ropeHwue,
OpoMHpOBaHUe, THIpaTalys, MoJuMepu3alus, okucieHue pactBopom KMnO4) u npumeHeHHe
stuieHa. llonuatunen. Ilponunen. Cmepeopeynapnocmes noaumepa. OCHOBHbIE TOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COeTUHEHUH. Peakuinu monumepusanuu.

Jl 1 e H bI. ByTajguen u u30mpeH Kak NpeACTaBUTENN AUEHOB. Peaklinu NpucoOeAMHEHUS C yYaCTUEM
CONPSKEHHBIX IHEHOB (OpOMHpOBaHKE, MOJMMEPH3ALUS, 2UOPOSALO2EHUPOBAHUE, SUOPUPOBAHUE).
HarypanbHblii U CHHTETHYECKUH Kayuyku. Pe3unHa.

A 1 K 1 H bl. AIICTWIEH KaK NpeACTaBUTENb ankuHOB. IlomydeHnue anerwieHa KapOWIHBIM U
METaHOBBIM crnocoOamu. [lonyuenue xapouda xanvyus. CBoicTBa (TOpeHUE, OpOMHUPOBAHHE,
THIIpaTalys, TPUMEPU3allnsl) U IPUMEHEHUE alleTUIICHA.

A p e H bl. benson kak mpencraButenb apeHoB. CogpemenHble NpedCmasieHusi 0 CHMpPOeHUU
bensona. CoiicTBa 6eH301a (TOpeHre, HUTPOBAaHUE, OPOMHPOBAHUE) U €TO IPUMEHEHHE.

Hep tpucmocobrieenepepabdorTku CocraB HehTu. [lepepaboTka HEDTH: TTEpEeroHKa U
KPEKUHT. Pugopmune nuzkocopmmuwix Hegpmenpooykmos. [lonsmue 06 okmanogom uucie.

Kucnopoaconepxamme oprannyeckue coennuenus (9 1)

Cnou p T bl. MeTaHOT W 3TaHON Kak MPEACTABUTEIN MPEIeIbHBIX OJHOATOMHBIX CIHPTOB.
CgoiicTBa 3TaHoja (TOpeHUE, OKUCICHUE B alnbAerui, Aeruapatanus). [lonyuenue (6poorcenuem
2NI0K03bl U TUApAaTaliell STHUIeHA) U MPUMEHEHHE 3TaHONa. DmuieH2auxons. [ THIepuH Kak erle
OJTH TIPEJICTABUTEIh MHOTOATOMHBIX CIUPTOB. KauecTBeHHas! peakiysi HA MHOTOATOMHBIE CITHPTEI.
®e H o0 1. [lonyuenue ¢denona u3 kameHHoro yris. KaMeHHBIH yroib M €ro HCHOJIb30BaHUE.
KokcoBaHne KaMeHHOTO VI, Ba)KHEHIIHWE TMPOMYKTHI KOKCOXHMHYECKOTO IPOU3BOCTBA.
B3auMHoe BiMsHHME aTOMOB B MoJleKyle (eHona (B3auMoneiicTBue ¢ OpoMHOW BOAOH U
runpokcuaom Hatpus). [lomyyenne u npumenenue Gpenona.

Anpneruns. QopManpIerua U aleTalbIerul KaK MPeICTaBUTENH albAeTUAOB. [lonamue o
kemonax. CBOWCTBa (peakuuss OKWCIEHHS B KHCIOTY M BOCCTAaHOBJIGHHS B CIIUPT, pPEaKIus
nonukoHAeHcanmu Qopmanpaeruga ¢ geHonom). llomydeHwe (OKUCICHHEM CIOUPTOB) U
npuMeHeHne ¢GopManbAeTHaa W aneraipaeruna.  PeHonopopMalbIeTHAHBIE  IACTMACCHI.
Tepmonnracmuunocms u mepmopeaxmueHoCmb.

KapOoHOBB EKHCIOTBHB. YKCYCHas KHACIOTa KaK TPEICTABUTENh IMPEIEITbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBoOicTBAa YKCYCHOW KHCIOTHI (B3aHMMOJAEWUCTBUE C
MeTaJUTaM{, OKCHIIAMH METaJUIOB, THAPOKCHIAMU METAJUIOB M COJISIMH; PEAKIHs dTepuduKanmm).
[IpumeHeHne yKCYCHOM KUCTIOTHI.



CnoxHBbledups uXup bl. Clioxable 3pUPBI KaK TPOTYKTHl B3aUMOJIEHCTBHUS KHCIIOT CO
CHUpTaMH. 3HAYEHUE CJIOXKHBIX OS(QHUPOB B TPUPOAEC U IKU3HU uUelnoBeka. Omoenvhbvie
npeocmagument KUCIOM UHO20 CMPOEHUA. ONeUHO8ds, JUHOLEe8ds, TUHONEHO8As, AKPUL08as,
waeenesas, densotinas. JXKupbl Kak CI0XHbIE d(QUPHI TIUIEPHUHA U KHUPHBIX KApOOHOBBIX KHUCIOT.
PacturenpHble M JKMBOTHBIC JKHPBI, UX COCTaB. [ MIPOJIM3 WIM OMBUICHHE >XHPOB. MBLIA.
Cunmemuueckue morowue cpeocmsea (CMC ). IlpumeHeHue XUPOB. 3ameHa HCUpos 8 mexHuke
HenuuesbLM CblpbeM.

VYr 1 e B o 1 bl [lonaTue o0 yrieBoaax. [ moko3a kKak mpeacTaBuTeIb MOHOCaXapuaoB. [loHsTue o
IBOMCTBEHHOM (YHKIIMM OPraHWYeCKOTO0 COCIMHEHUS Ha MpUMepe CBOWCTB TIIIOKO3BI Kak
aJbJIeTHIa U MHOTOAQTOMHOTO CHHpPTa — ajbJIETHIOCIUpTa. bposkeHHe TIOKO3bl. 3HaueHHE WU
IPUMEHEHHE TIIOKO3bl. @Ppykmosza Kak uzomep eniokosvli. (Caxapo3a Kak HpeICTaBUTEINb
mucaxapuioB. [lpouzsoocmeo caxapa. Kpaxmai U IeJUTI0N03a Kak MpeICTaBUTEH MOJIMCaXapHI0B.
CpaBHeHHE HX CBOWMCTB 1 OMoyorudeckas poib. [IpuMeHneHne 3TuX nonmcaxapuaoB.

A3oTcoaep:xkamme opranudeckue coeauHenus (8 u: u3 Hux 1x/p, 1np/p)

AmuHbl. MeTWnaMUH Kak TPEACTaBUTENb adu(aTHYecKuXx aMHUHOB M aHWIMH — Kak
apomaTudecknx. OCHOBHOCTb aMHUHOB B CPAaBHEHUU C OCHOBHBIMU CBOMCTBAMM aMMHUaKa. AHWINH
Y €T0 CBOMCTBA (B3aMMOJICHCTBHE C COJSTHOW KUCIOTON M OPOMHOI BOION).

Bzaumnoe enuanue amomoe 6 MoneKynax OpeaHUYECKUX COEOUHeHUU Ha npumepe aHUIUHA.
[lonyuenue anununa no peakuuu H. H. 3ununa. Ilpumenenue anunuHa.
AMMUHOKUCITOTBL [VININH N alaHUH KaK NPEICTaBUTENN NMPUPOAHBIX AMHHOKHCIIOT.
CBoiicTBa aMHHOKHMCIOT KaK aM(OTEpHbIX OpPraHMYECKHX COEIUMHEHHH (B3auMoOJEHCTBUE C
meaoyaMu M Kuciotamu). Ocobennocmu ouccoyuayuu AaMUHOKUCIOM 6 BOOHBIX PACMBOPAX.
bunonsapuvie uonvr. O6pa3oBaHye MOIUNENTUAOB. AMUHOKAIIPOHOBAs KUCJIOTAa KaK MPEJACTaBUTEIh
CUHTETUYECKUX AaMUHOKHUCIOT. [loHATHE O CHHTETHMYECKMX BOJOKHaX Ha IpUMeEpe KallpoHa.
Amunoxuciomel 8 npupooe, ux ouorocudecKas pons. Hezamenumvle amMunoKuci0mol.

b en k u. benku kak nmonunentuasl. CTpykTypa 6eNKOBBIX Mojekyid. CBolicTBa OenkoB (TopeHue,
TUIPOJIN3, IBETHBIE peakiun). buonornueckas posiab OeiaKoB.

HykneumHOBB € KU CIOTBbl. HyKiIeMHOBBIE KUCIOTHl KaK MOJUMHYKIEOTHbI. CTpoeHue
Hykineornaa. PHK n JIHK B cpaBHenun. X ponp B XpaHEeHUWM W Iepeaye HaCleICTBEHHOMU
uHpopmauuu. Ilonamue o 2eHHOU UHICEHePUU U OUOMEXHONIOSUM.
[eneTuueckascBiI3ZbMEKAYKIacCaMUOPIraHUYEeCKUXCOEJUHEHU M.
[loHnsTHE O r€eHETUUECKON CBSA3M U TEHETUYECKUX pALax.

Xumus ¥ Ku3Hb (4 4: u3 Hux 1np/p)

[IlnacTtMacche uBoOIIOKH a. [TonuMepuzanus U MOTUKOHIECHCAINS KaK CIIOCOOBI MOJTy4eHUs
CUHTETHUYECKUX BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. [Momyuenue HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX ~CO€IMHEHUN XUMHYECKOW MoauduKanueld MpUPOIHBIX IOJIUMEPOB.
CrtpoeHue noauMepoB: JIMHEHHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[lonstue o miacTmaccax. TepMmoIiacTUYHBIE M TEPMOPEAKTUBHBIE MoiuMephl. OTaenabHbIe
MPEICTABUTEN CUHTETHUECKUX U UCKYCCTBEHHBIX MOMMEPOB: (peHom0(hopManbIeTuIHbIe CMOIBI,
MOJIMBUHWIXJIOPUA, TeduoH, uemrynoua. [loHarue o XuMuyeckux BoJIOKHax. HarypanbHbie,
CUHTCTHYECKHE W WCKYCCTBCHHBIE BOJOKHAa. Kiaccupukanus W OTHETbHBIC TNPEACTABUTEIN
XUMHUYECKUX BOJIOKOH: alleTaTHOE (TPHAIIETATHBIN MICIK) U 6UCKO3HOE, SUHUIXI0pUOHOe (Xa0puH),
noaunumpunvroe (Humpon), nonuamuonoe (kanpou, naiiior), noausgpuproe (1ascat).

®e p M e H T bI. DepMeHTHI KaK OMOJOTHYECKHE KaTalnu3aTopbl 6enkoBoil mpuposl. [lonstue o pH
cpenbl. OCOOCHHOCTH CTPOCHUS M CBOKMCTB (CENEKTUBHOCTh M 3(PPEKTUBHOCTH, 3aBHCHMOCTH
neicTBUs OT TemmepaTypsl U pH cpeasl pactBopa) GepMEHTOB IO CPABHEHUIO C HEOPTaHUYECKUMU
Karanu3aropaMu. Poib GepMEHTOB B )KU3HEICATEILHOCTH )KUBBIX OPTaHU3MOB M MPOU3BOJICTBE.

B utawmu H b [loHaTHE 0 BUTamMuHaX. Buasl BuTaMuHHOW HemocTtaTrouHOCTH. Knaccudukamms
BuTaMuHOB. Butamun C Kak NpeacTaBUTENh BOJOPACTBOPHMBIX BUTAMUHOB W BUTAMHH A Kak
MPeICTAaBUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

I'o p M 0 H bI. [lOHATHE O TOPMOHAX KaK OMOJOTHYECCKH AKTHBHBIX BEIIESCTBAX, BBHITOTHSIOIINX
SHAOKPUHHYIO PETYIALMIO >KU3HENEATEIbHOCTH OpraHu3MOB. BakHeliline cBOWCTBa TOPMOHOB:



BbICOKas (pu3mosiornyeckasi akTHUBHOCTh, TUCTAHIIMOHHOE JAeicTBHE, OBICTpOE pa3pylleHHE B
TKaHsAX. OTIaeNnpHbIe MPEICTABUTEIN TOPMOHOB: HHCYIIMH U agpeHanuH. [IpodunakTuka caxapHOro
nuabera. [lonsamue 0 cmepouoOHbIX 20pMOHAX HA NpUMepPe NOI0BbIX COPMOHOB.

Jlek apcTB a. JIekapCTBeHHAss XUMUS: OT ATPOXUMHH U (papMaKOTEpANHH 10 XUMUOTEPATTHH.
AntnbuoTkn M nucbakrepuos. Hapkormueckue BemectBa. Hapkomanusi, Oopbba c Heil u
npouIIaKTHKA.

PemeHue3zagaynoopraHuyecKoiixuMuu. Perenue 3a1a4y Ha BbIBOJ (hOPMYJIIbI
OpPraHMYECKUX BEIIECTB M0 MPOIYKTaM CrOPAaHUS U MACCOBBIM JIOJISIM JIEMEHTOB.

Jemonctpanuu. [InaBnenue, o0yrivBaHue U TOPEHHE OPraHUMYECKUX BEIIEeCTB. Moaenu MOJIeKys
IIPEACTAaBUTEIEH PA3JIMYHBIX KJIACCOB OpPraHWYECKUX COEAMHEHUH. ['OpeHne MeraHa, HTWICHA,
anetuieHa. OTHOIIEHHE MeTaHa, TUJICHA, alleTHIIeHa U OeH30J1a K pacTBOpaM IMepMaHTaHaTa Kalus
u OpomHoi Bozge. [lomydeHume oSTWieHAa peaknued AeTHUApaTalddl >TaHONA, aleTHIeHa —
TUAPOIN30M KapOuaa Kanblus. PasnokeHue Kaydyka MPU HarpeBaHWU, WCIBITAHUU MPOJYKTOB
pas3iokeHus: Ha HempeaenbHocTh. Kosutekuusi o6pas3noB HepTH M HEYTEHPOMYKTOB, KAMEHHOTO
yriass M HPOJAYKTOB KOKCOXMMHYECKOTO Mpou3BojacTBa. OKHCIEHHE CcHoupTa B aJbJIETU.
KayecTBeHHBIC peakIMi Ha MHOTOATOMHBIEC CITUPTHL. PacTBOpUMOCTH (peHONa B BOJIE TIPU OOBIYHON
TeMIleparype W npu HarpeBaHud. KauecTBeHHble peakiuu Ha ¢eHon. Peakuus «cepeOpsHOro
3epKajiay ajJbJAEeTUJ0B M TIOKO3bl. OKHCIEHHE albAETUAOB M TIJIFOKO3bl B KHCJIOTY C IMOMOUIbIO
runpokcuaa Mmeau (ll). KagectBennast peakiust Ha kpaxman. Kosutekuus >QHpHBIX Macell.
Komnekuus mactMace u uznenuii 3 Hux. Koyuiekuusi HCKyCCTBEHHBIX BOJIOKOH U M3JI€JIUA U3 HUX.
BiaumopeiicTBue aMMHaka U aHWJIMHA C COJSTHOM KUCTIOTOM. Peakuus anunnHa ¢ OpoMHON BOJOM.
Jloka3aTenbCcTBO HaiMMuusl (PYHKUMOHAJIBHBIX T'PYII B pacTBOpax aMUHOKHUCIOT. PacTBopeHue u
ocaxeHnue OenkoB. lIBeTHble peakuuu OenkoB. ['opeHue NTHYbEro mepa M ILIEPCTSIHOM HUTH.
Mogens monexynsl JJHK. Tlepexoasl: 3TaHON — 3TUJIIEH — ATUJIEHIJIIUMKOIb — 3THJICHTIJIUKOJIST
menu (ll); stanon — »3TaHane — dTaHOBas Kucinota. Koslekius miacTMacc, CHHTETUYECKUX
BOJIOKOH W M3JIeJUH U3 HUX. Pa3iioxkeHue nepokcuia BOAOPOAA KaTaa30l ChIPOro Msca U ChIPOro
kaptodens. Komnekuus CMC, conmepxkamux 5H3uMBL Mcnbitanue cpenasl pactBopa CMC
WHAUKATOpHOW Oymaroii. Koseknuss BHTaMUHHBIX TpemnapaToB. VcmplTaHue cpeasl pacTBOpa
aCKOpOMHOBOW KUCJIOTHI MHIUKATOPHOUM Oymaroi. VcnbiTaHne anTeqyHoro mpenapara HHCYJIMHA Ha
OeoK.

JlabopaTopHble onbITHI. M3roroBineHue MojJened MOJEKYd OpPraHMYECKHX COEIMHEHUM.
O3HakOMJIEHHE C KOJUIEKIMEeW 00pa3loB HEPTH, KAMEHHOTO YIJid U MPOIYKTOB MX MepepaboTKu.
OOHapyxeHHe B KEPOCHHE HEIPEIEIbHBIX COeIMHEHHH.

O3HaKOMJIEHHE € KOJUIEKIIMEH KayuyKOB M 00pa3liaMu U3/1eTIUil U3 pe3UHBI.

PacTBOpeHue rauieprHa B BoJie M B3auMoencTBre ¢ ruapokcuaom meau (11).

CBoiicTBa YKCYCHOW KHCIIOTBI, OOIIIE CO CBOMCTBAMU MUHEPATBHBIX KHCIIOT.

Jloka3aTenbCTBO HEMPEAEIBHOTO XapaKTepa *KHUIKOI0 KHUpPa.

BsanMoelicTBHE TIIOKO3BI M caxapo3bl ¢ Tuapokcuaom meau (11).

KauecTtBenHast peakuust Ha Kpaxmall.

O3HaKOMJICHHE C KOJUIEKIIMEHN IJIACTMACC U U3JEINN U3 HUX.

O3HaKOMJIEHHE € KOJUIEKIIMEH NCKYCCTBEHHBIX BOJIOKOH U U3JI€TIUI U3 HUX.

PactBopenue 6enkoB B Boge. OOHapykeHHe OEIIKOB B MOJIOKE.

O3HaKOMJIEHHE C KOJUIEKIIMEW CUHTETUYECKHUX BOJIOKOH U U3EJINN U3 HUX.

O3znakomiienue ¢ koyekuenr CMC, coneprkaiux sH3UMBI. MIcnibiTaHue cpeibl pacTBOpa

CMC uHIuKaTOpHOH OymMaroi.

O3HaKOMJIEHHE C KOJUJIEKIIMEN BUTAMUHOB.

HcnibiTanue cpepl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHAMKATOPHOU OyMaroi.

IIpakTnyeckas padora Ne 1. PenieHne skcrnepuMeHTaIbHBIX 3a7a4

Ha UJIECHTU(UKALINIO OPTaHUYECKUX COCTUHEHUH.

IpakTnyeckas padora Ne 2. PaciosHaBaHue miaactMacc U BoJokoH. PesepBHoe Bpemsi: (0 yacoB

COJEPKAHUE YYEBHOI'O IIPEJMETA «XUMHSl»
11 KJIACC (BA30OBBIil YPOBEHD)



(1 yac B Hexe10, Beero 34 4)
OBHLIAA XUMUA

Ilepuoanuecknii 3aKoH U cTpoeHune aToma (4 y+14 crapTroBasi IMATHOCTUKA)
Otkpeitue JI . U . MenaeneeBbiM Ilepuoanyueckoro 3akoHa . BaxkHeHIre MOHSITUS
XUMHU: aTOM, OTHOCUTEIIbHAs aTOMHas U MoJiekyssipHas maccbl. Otkpsitue 1. U.
MenaeneeBbiM
ITepuognueckoro 3akonHa. Ilepmommueckuii 3akoH B dopmymupoBke [J[. .
Menpeneena.

Ilepuonnueckas cucrema JI . U . MenneneeBa . Ilepuomnueckas cucrema JI. U.
MenpeneeBa kak rpadudeckoe otoOpaxkenue [lepmomnueckoro 3akona. PazmudnHbie
Bapuantbl  llepumonnueckoit  cucrtembl. Ilepuogsl ©  Tpymnmbl.  3HAYEHHE
[Tepronnueckoro 3akoHa u [leprnoInuecKor CUCTEMBL.

JMemonctpanuu. Paznuunsie hopmel [lepuoanueckoii cucrems! J[. . Mennaeneena.

Crpoenue atoma. ATOM — CIOXKHAsl YacTUla. SIIpo aToMa: MPOTOHBI U HEUTPOHBI.
N3oTombl. DAEKTpPOHBL. DJEKTPOHHAs O000704YKa. OHEPreTUYECKU YpPOBEHb.
OpOuranu: s- u p-. Pacnpenenenue 37€KTPOHOB MO PHEPreTUUYECKUM YpPOBHSAM U
opoutansiM. DJEKTPOHHbIE KOH(PUIypallud aTOMOB XUMHUYECKHX 3JIEMEHTOB.
BaneHTHbIE BO3SMOKHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

[lepuonuyeckuii 3aKkOoH U cTpoeHue aroma. CoBpeMEHHOE MOHATHE XUMHUYECKOIro
sanementa. CoBpemeHHas ¢opmynupoBka Ilepuonnueckoro 3akona. Ilpuunna
NEPUOJUYHOCTA B H3MEHEHUU CBONCTB XUMHUYECKHUX D3JIEMEHTOB. (OCOOEHHOCTH
3alOJIHCHUSI JHEPreTUYECKUX YpOBHEH B AJIEKTPOHHBIX 000JI0YKaX aTOMOB
MEPEXOAHBIX JIEMEHTOB. DJIEKTPOHHBIE CEMEMCTBA JIEMEHTOB: S- U p~ DIIEMEHTHI.

CraproBasi amarnoctuka (14).

Crpoenne Bemecrsa (1194=9 y+1x/p+1np/p)
KoBajieHTHass XmMHYecKass CBs3b. IloHaTHe O KOBajeHTHOM cBs3u. OOmas
AJIEKTpOHHAs Tapa. KpaTHOCTh KOBaJE€HTHOH CBS3U. OJCKTPOOTPUIIATEIIBHOCTD.
KoBaneHnTHas mosisipHas ¥ KOBaJICHTHAS HEMOJIApHAS XUMHYECKUE CBs3H. OOMEHHBIH
1 JJOHOPHO-aKIICITOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM CBSI3H.
BemectBa MOJNEKYJIIpPHOTO W HEMOJEKYISPHOTO CTPOCHHs. 3aKOH ITOCTOSHCTBA
COCTaBa JIJisl BEMIECTB MOJICKYJIIPHOTO CTPOCHUSI.
JemoHcTpanun. KoJjieKIys BEIeCTB ¢ KOBAJCHTHBIM THIIOM XUMHUYECKOH CBSI3H.

HNonnas xuMudeckas cBsA3b . Kartnonsl u aHuMOHBI. MIOHHas CBS3b U €€ CBOMCTBA.
HNonHas cBsA3b Kak KpaluHUM CIIy4all KOBAJICHTHOW MOJISIPHOU CBSI3H.
Jemoncrpamun. OOpa3ibl MUHEPAIOB U BEIIECTB C MOHHBIM THUIIOM CBSI3U: OKCHA
KJIBLIMS, PA3JIMYHBIX COJIEH, TBEPABIX LIEIOUYEH, rajauTa, KaIbIIUTa

Meramndeckas XuMHYecKas cBsA3b. OOmmMe (QU3NYECKHE CBOMCTBA METAJLIOB.
.Cru1aBsbl.
Hemoncrpanun. Komiekuus meramnos. Kosneknuys CriiaBos.




ArperaTHble COCTOSIHUS BelllecTBa . 3aKOH ABOrajipo ajisi razoB. MonsipHbIii 00beM
ra3zo00pa3HbIX BemiecTB (MpH H. y.). Kuakoctu.

BoxopoaHas xumMuueckas CBS3b. Bonoponnas cBsizb Kak 0OCOOBIA ciy4ai
MEXMOJIEKYJISIPHOTO B3auMOJIeHCTBUS. MexaHu3m ee oOpa3oBaHUs U BIIMSHUE Ha
CBOMCTBA BEIIECTB (Ha MpUMEPE BOJIbI).

JeMmoncTpanuu. Bosronka wuoma. Mojens MonsspHOrO oOBbeMa Ta3000pa3HbIX
BemiecTB. llomydyeHne W pacno3HaBaHHWE Ta30B: YIIIEKUACIOrO Ta3a, BOAOPOAA,
KHCIIOpoa, aMmMuaka. Moiens MoJISIpHOTO 00beMa Ta3oB.

Tpu arperaTHbIX COCTOSIHUS BOJIBI.

Tunel  xkpucrasmmyeckux  pemetok. Kpucrainmmueckas pemerka. oHHBbIE,
METAUIMYECKUE, AaTOMHBIE M  MOJICKYJISIPHBIE  KPUCTAJUIMYECKHE  PEIIETKH.
Annorponus. AMOpdHBIE BEIIECTBA.

JemoncTpanmuu. Mojienu KpUCTAUIMYECKUX PELIETOK Pa3IMYHbIX TUMHOB. [Ipumepsl
BEIIECTB C HOHHOM, aTOMHOW, MOJICKYJISIPHOM U METAUIMYECKOW KPUCTALTHYECKUMU
peneTkamu.

JlabopaTopHblie onbIThl. 1. OnpeneneHne CBOMCTB HEKOTOPBIX BEIIECTB HA OCHOBE
THUIAa KPUCTAINIMUECKOMN PEIIETKH.

2. O3HaKOMJIEHHE C KOJUIEKIIMEHN IMOJIMMEPOB: IUIACTMACC U BOJIOKOH M HU3IENHUHN U3
HUX.

Uucteie BemiectBa U cMecd . CMecH U XMMHYECKHUE COCIUHEHHs. ['OMOreHHbIe U
reTeporeHHpie cMecu. MaccoBasi 1 00beMHas 10JId KOMIIOHEHTOB B cMecH. MaccoBas
JIOJISL IPUMECEN.

Pelnenne 3aga4 Ha MacCOBYIO J10JIK0 PpUMeceH

Pemenue 3amauy Ha HaxoxiaeHue Macchl (00beMa) KOMIIOHEHTa B CMECH, MAaccChl
YUCTOrO BEIIECTBA B 00pa3lie, MacCOBOU 101U IPUMECEH.

JemoncTpamuu. OOpasibl MUHEPAOB M TOPHBIX MMOpoj. OOpasibl OUYUIIEHHOM
caxapo3bl U HEpaQUHUPOBAHHOIO KPUCTAJUIMYECKOI'O0 caxapa, COAEpKallero
MIPUMECH.

JlaGopaTopHbie onbIThI. 3. JKEeCTKOCTh BOJIbI. Y CTpAHEHUE KECTKOCTH BOJBI.

4. O3HaKOMJIEHNE C MUHEPAJIbHBIMHA BOJTAMHU

JucnepcHeie cucrembl . [loHATHE qUCTIEPCHON CUCTEMBI.

HucnepcHas ¢a3za u nucniepcuonHas cpeaa. Kiaccugukanys qucnepcHbIX CUCTEM.
IIpakTuyeckass padora Ne 1. IlomyueHue u pacno3HaBaHuE ra3oB (BOAOpOAA,
KUCIIOPO/A, YIIIEKUCIIOro ra3a, aMMHaKa).

IToBTOpeHue u 0000menune tem «CtpoeHue atroma» U «CTpOCHUE BEIIECTBAY,
ITOATOTOBKA K KOHTPOJILHOM pabore.

KonrpoasHast padora Ne 1 mno temam «CtpoeHne atoma
n «CTpoeHue BEIeCTBaY.

:‘)JICKTPOJII/ITI’I‘-IQCKE!H Aucconnannd



(8 u= 6+1 4y npomexxkyTOouHasi AUarHocTuka+ 1 mp/p)
PacTBOpBL. PacTBOpbl Kak TOMOI€HHBIE CHCTEMBI, COCTOSIIHWE W3 YaCTHII
pacTBOpPUTENSl, PACTBOPEHHOIO BEUIECTBA U TMPOAYKTOB HUX B3aUMOJICUCTBUS.
MaccoBast 10111 paCTBOPEHHOI' O BEIIECTBA. THUIIBI paCTBOPOB.
JemoncTtpanuun. PasznuuHas pacTBOPUMOCTH BEIIECTB B  BOJIE W HMHBIX
pactBopuTensax. I3mMeHeHMe OKpacKu BelecTBa MpPU IEPEXOJE HU3TBEPAOTO
cocTostHMSL B pacTBOp (Ha mpumepe cyiabarta meau (I1), xaopuma kodansta (11)).
Teopust 3IEKTPOIUTUYECKON JUCCOLIMALINH.
ONEKTPOIUTHl W HEAJEKTPOIUThl. CTeneHb 3JIEKTPOIUTUYECKON JUCCOIUALINM.
CuiibHBIC U cJTa0ble JIEKTPOJIUTHI. Y PAaBHEHUS DJICKTPOIIUTUUECKON JTUCCOIUALINH.
JemoncTpauuu.  OOpa3mbl  BEIIECTB-JIEKTPOJIIUTOB M HEIJIEKTPOJUTOB.
HccnenoBaHnne AIEKTPUUECKONM NPOBOJAMMOCTH  PAaCTBOPOB  AJIEKTPOJIMTOB U
HedIeKTponuToB. (McmbiTaHue pacTBOPOB AJIEKTPOJIMTOB M HEIJIEKTPOJIUTOB Ha
npeaMET AUCCONMALNN).3aBUCUMOCTD CTEIIEHU 3JIEKTPOIIUTHUYECKON JUCCOLUALIMU OT
KOHIIEHTpAIIMU BEIIIECTBA B PACTBOpPE. 3aBUCHUMOCTb CTEHNEHH JJIEKTPOIUTUYECKON
JUCCOIMAIINY YKCYCHOM KHCIIOTBI OT pa30aBieHUs pactBopa. [Ipumepsl peakimii
HMOHHOT'0 0OMeHa, UIYIINX ¢ 00pa30BaHUEM OCaJKa, Ta3a WM BOJIbI.

KucnoTel B cBETE TEOPUHU IEKTPOIUTUYECKON JUCCOLUALINH .

OOuue cBOMCTBA HEOPraHWYECKUMX M OPTraHMYECKHUX KHUCJIOT. YCJIOBHS TEUYEHUS
pEaKIHil MEXy JIEKTPOJIUTAMU 10 KOHIIA.

JemoncTpanun. Pa3zbaBieHrne KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI. XUMHUYECKHE
CBOMCTBA KHCJIOT: B3aUMOJICHCTBHE C METAJJIAMH, OCHOBHBIMH U aM(POTEPHBIMU
OKCHJIaMH, OCHOBaHUAMH (II€TOYaMU U HEPACTBOPUMBIMU B BOJE), COJISIMHU.
B3aumoneiictBue CoiIsHOM KUCIOTHI ¢ ITuHKOM, okcugoM menu (Il), rumpoxcumom
menu (1), kapboHaTOM KambITus.

OcHOBaHUSL B CBETE TEOPHUH IIEKTPOIUTUUECKON JIUCCOIHUAIINU, UX KJIaccuduKaius
1 001111e CBOMCTRA.

demoncTpamuu. Komieknus Mmenodyer M CBEXKENOJNYYEHHBIX HEPACTBOPUMBIX
TUJIPOKCHUIOB PA3JIUYHBIX METAJUIOB. XHMHUYECKHE CBOWMCTBA WIEIOYEH: peakius
HEUTpAIN3AIUY, B3aUMOJCHUCTBAE C KHCIOTHBIMU OKCUIAMH, COJISIMH. Pa3noxkeHue
HEpPacCTBOPUMBIX B BOJE OCHOBAHWH INpu HarpeBaHud. [lonmyueHne HepacTBOPUMOIO
OCHOBAHUS U PACTBOPEHUE €TI0 B KUCIIOTE.

JlaGopaTopHble onbIThI. 7. [loyyeHue u cBoiicTBa HEPACTBOPUMBIX OCHOBAHUH.

8. O3HaKOMJICHHE C KOJJICKIIMEN OCHOBAHUI.

Conu B CBETE TEOPUHU DJIEKTPOIUTHYECKON IMCCOLMALMU, UX Kiaccupukauus u
oOuiMe CBOWCTBA .  DJNEKTPOXMMUYECKHHN psii HANPSXKEHUH METAIJIOB U €ro
UCITOJIb30BAHUE ISl XaPAKTEPUCTUKU BOCCTAHOBUTEIIBHBIX CBOMCTB METAJUIOB.

Hemoncrpanuun. Komnekuuss  coimel  pa3nnuHOM — okpacku.  Komneknus
OMOJIOTMYECKUX MAaTEpHaJIOB, coJepXkKalux KapOoHaT u  ¢ocdar Kaablus.
Konnekius KOHAUTEPCKUX PHIXJIUTENEH TecTa, 0ObSICHEHHE MPUHIINIA UX JCHUCTBUS
W JIEMOHCTpAIUsl Pa3pbIXJIUTEIbHONW CHocoOHOCTH. ['ammeHwe Ccoabl  YKCYCOM.
XHMHYECKHE CBOMCTBA COJICH: B3aUMOJCKHCTBHE C METaIaMHM, KHCJIOTaMH,
mienoyamMu, ¢ JIpyrumu  coisiMu. [wmnponm3 kapOupa kambius. M3yuenme pH



PacTBOPOB THUAPOIUIYIONTUXCS COJICH:KapOOHATOB MICTIOYHBIX METAJUIOB, XJIOPHUIA H
areraTa aMMOHHS.

B3anmopelicTBue pacTBopa ruApOKCHIa HATPHSL C CONISTHOM KMCJIOTOM B IPUCYTCTBUH
denondranenna, ¢ pacteopom xsopuna xenesza (l1l), c pactBopom conu anroMuHUA.
B3aumoneiicteue pactBopa cynbdara menu (ll) ¢ xeme3om, M3BECTKOBOM BOJIOH,
pacTBopoM  xyopuaa  kanbiusa.  [lomydenme — rumpokapOoHaTa — KaJIbIIHS
B3aUMOJICHCTBHEM H3BECTKOBOM BOJABI ¢ okcujoM yriepoaa (IV) (Bwiabixaembiit

BO3MIYX).

JlaGopaTopHblie onbIThI. 9. O3HaKOMIIEHHE C KOJUIEKIMEN MPUPOIHBIX MUHEPAJOB,
COJEpPIKAIIMX COJH.

IIpome:xyTOoUHAsI IMATHOCTHKA.

luaponus. Cnywam rugponusza cojeid. Peakmus cpeast (pH) B pacTBOpax
TUAPOIU3YIOIIMUXCS COJIEH.

JleMoHcTpanuu. PasznuuHble ciydyan THIPOJIM3Aa COJNEM M JEMOHCTpALMsl CpEIbl
PacTBOPOB € NMOMOIIIbI0 MHAMKATOPOB HA MPUMEPE KapOOHATOB IIEJTOYHBIX METAJIJIOB,
XJIOpHJ1a aMMOHHUS, alleTaTa aMMOHHUS.

JlaGopaTopHusie onbIThl. 10. McnbiTaHne pacTBOPOB KUCIOT, OCHOBAHUM U COJIEHN
MHIUKATOPAMH.

11. Paznuusble cimydanm rugponmsa cosied. 12. I'maponn3 XJOpuIoOB M aneraTtoB
HIEJIOYHBIX METAILIOB.

IIpakTnueckas paGora Ne 2. PemeHue -HKCHEpUMEHTAJIbHBIX 3a7ad Ha
UACHTU(DUKAIIMIO HEOPTaHUYECKUX BEIIECTB. .
KontpoabHast padoTa 1o teme «IEKTPOIUTHIECKAS TUCCOLMALIIS»

XuMHYeCKHEe peaKkuu
(10=8+utoroBas nuarnocruka+1 k/p)

Knaccudukarnms xumudeckux peakmmii . Knaccudukarmuss mo 4mciy W COCTaBy
pearupyronmx BEUIECTB U MPOAYKTOB pEaKIuu. Peakuuu pasiioxkeHus, COCIUHEHHUS,
3aMenieHuss 1 oOMeHa B HEOpraHudeckod XuMuu. TermnoBoi 3hdEeKT XUMHUYECKUX
peakimi. DK30- W JHAOTEPMHUYECKHE peaKUuuu. TepMOXUMHUYECKUE YpaBHEHHS.
Pacyer xonmuuecTBa TEMIOTHI IO TEPMOXUMUYECKUM YPABHEHUSIM.

JdemoncTpanuu. TemioBeie SBIEHUA NPU PACTBOPEHUU CEPHOW KHUCIOTHl H
aMMHAYHOU CENUTPBI. DK30TEPMUYHOCTh PEAKIIUU CEPHOM KHUCIIOTHI C TUAPOKCUIOM
HATpUsl. ODHIOTEPMUYHOCTh PEAKIUU JIMMOHHOM KHUCJIOTHI C THUIPOKApOOHATOM
HaTpusl.

Ckopocth xumuueckux peakuuii. [loHSTHE O CKOPOCTH XMMHUYECKUX PEaKIIHii,
AHAJIUTUYECKOE BBIPAXKEHUE. 3aBUCUMOCTh CKOPOCTH PEAKLIHUUA OT KOHUEHTPALUH,
NABJICHUsI, TEMIEpaTypbl, IPUPOABI PEArupyroluxX BEHIECTB, IUIONIAAN HUX
CONPUKOCHOBEHHMS. 3aKOH JEHCTBYIOIIUX MaccC.

JleMmoHCcTpanum.

3aBACHMOCTb CKOPOCTH PEAKIIMM OT IIPUPOJIBI BEIIECTB HA IPUMEPE B3aUMOIEUCTBUSA




pacTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOM KOHLEHTPAaUUH C OJMHAKOBBIMHU
KyCOuKaMu (rpaHyjiaMy) IMHKA U OJJUHAKOBBIX KyCOYKOB Pa3HbIX METAJIJIOB (MarHus,
IIMHKA, »eJe3a) C PACTBOPOM COJITHOW KHUCIOThL. B3aumopelcTBue pacTBOPOB
CEpHOW KHCJTIOTHI C PACTBOpPAMH THOCYJb(aTa HATPUS PANTHMYHON KOHIEHTPAIIMH U
TeMnepaTypbl. Moenb KUIAIIETO CIIOS.

Pewenue 3a0au na xumuueckyro KUHEmMuKy

Karamu3 . Karanuzartopsl. Karanus. I[Ipumepsl kaTaauTHUECKHX MPOLIECCOB B
MPOMBIIIJIEHHOCTH, TeXHUKE, ObITYy. DEpMEHThl U MX OTIUYHUS OT HEOPTraHUYECKUX
kartanu3atopoB. [I[puMeHeHne kaTau3aTopoB U GEPMEHTOB.

Jemoncrpanun. PasnoxeHue nepokcuga BOJOPOJA C MOMOIIbIO HEOPTraHMYECKUX
karaiauzaTopoB (FeCI2, Kl) u mpupomHbIX 00BEKTOB, CoIepiKalMx Karajga3y (ChIpoe
MsICO, KapTo(delb).

JlaGoparTopHblie onbiThl. 13. [TonmyyeHue kuciopoaa ¢ MOMOMIBIO OKCHIA MapraHia
(V).

Xummuueckoe paBHoBecue . OOparvmbie ¥ HEOOpAaTUMbIE PEAKIIMU. XHUMHUYECKOE
paBHOBECHE U CIIOCOOBI €T0 CMEIIICHHSI Ha IPUMEpE TIOTyUYeHHUS aMMHAaKa.
JemoncTpamuu. O0patuMble peaklMd Ha TpUMEpPEe MOJIy4YeHHUs poJaHuaa Kele3a
(II1) m wHabGiromeHWS 3a CMENICHUEM pABHOBECUS 110 WHTEHCHUBHOCTH OKPACKH
IPOJYKTa pEaKUWH NPY N3MEHEHUHN KOHLIEHTPALIMU PEAreHTOB U IMPOJYKTOB.
Peakium, unymue ¢ 00Opa3oBaHUEM OCaJIKa, ra3a UIX BOJBI.

OKUCIUTENIbHO- BOCCTAHOBUTEIbHbIC IPOILIECCHI. OKucIuTENBHO-
BOCCTAHOBUTEINIbHBIE peakiuuu. OKUCIUTENb U BOCCTAHOBUTENb. OKHUCIEHUE H
BoccTaHOBNIeHHE. (CoOCTaBlI€HUE YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii METOAOM 3JIEKTPOHHOI0 OanaHca.

JemoncTpamuu. IIpocreiiue  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC  PEAKIIUU:
B3aUMOJICHICTBHE IIMHKA C COJITHOW KHCJIOTOM M keine3a ¢ cyinbdarom memu (l1).
Mogenp amekTponusepa. Monenb 3MeKTPOIN3HOM BaHHBI IS TOTYyYEHUS ATFOMUHUSA.
JlaGopaTopHbie ombIThl. 14. Peakius 3aMelleHHss MEIM KEJIE30M B PacTBOpE
cyiabdara meau (I1).

15. TTomyueHnue BOA0poO/1a B3aUMOJICUCTBUEM KUCTIOTHI C IIUHKOM.

DJIEKTPOIU3 .

DIIEKTPOJIU3 pacTBOPOB M PACILIABOB 3JIEKTPOJIUTOB HA MPUMEPE XJIOPHUIA HATPHUSL.
DIIEKTPOIUTUYECKOE MONyueHUE antoMuHus. [IpakTuueckoe 3HaueHUE AIEKTPOIIN3A.
JemoncTpanuu. Mojenb 3iekTponu3epa. Mozenb 3SIEKTPOJIU3HONM BaHHBI A
NOJIYYEHHUS ATTFOMUHHUS.

OO611re cBOWCTBA METAJIIOB. XMMHUYECKHE CBOMCTBA METANIOB KaK BOCCTAHOBUTEIIEH.
B3aumopelictBue MeTayuioB € HEMETaUIaMH, BOJOW, KUCIOTaMH W PacTBOPAMU
conel. MeramuiorepMusi.

JemoncTpanuu. B3auMoaencTsue HaTpust U CypbMBI € XJI0pOoM. ['opeHne Maraus u
AJIOMUHHS B KACIIOPOJE.

JlaGopaTopHble onbIThI. 16. O3HAKOMIJIEHHE C KOJUIEKIIUENH METAJIIOB.




Koppozus merainoB. CriocoObl 3aUTHl METANIOB OT KOPPO3UH.

JemoncTpanum. Pe3ynbTaTbl KOPpO3UKM METANIOB B 3aBUCUMOCTH OT YCJIOBUW €€
MPOTEKAHUS.

OOmme CBOWCTBAa HEMETaJUIOB. XUMHAUYECKHE CBOWCTBA HEMETAUIOB KakK
okucnurenen. BzaumoaeicTBre ¢ MeTajijiaMu, BOJOPOIOM U APYTUMH HEMETaJIAMHU.
CBoiicTBa HEMETAJUIOB KakK BOCCTaHOBUTENEH. B3anmoneicTBUE C MPOCTHIMU U
CJI0’KHBIMH BEIIECTBAMHU-OKUCIUTEISIMH.

JdemoncTpanuu. BzanMonencTBue HaTpus U CypbMBI € cepoil. I'openue cepsl, yris u
docdopa B KuCIOpOIE.

B3aumoneiicTBue XJI0pHOM BOJBI C pACTBOPOM OpOMUAA U UOAUAA Kanusl (HATpus).
JlabopaTtopHbie onbIThI. 17. O3HaKOMIIEHHE C KOJUIEKLIMEW HEMETAJIIOB.
I'eHeTnyeckas CBSI3b MEXKY pa3JIMYHbIMU KJIaCCAMU HeE-

OpPraHUYECKUX U OPraHUYECKHUX BEILECTB.

IloBTOpeHue m 00001IeHHE TeMbI «XVUMHUYECKHE pEaKIUn», MOATOTOBKA K
KOHTPOJIBHOM padore.

Konmponvnasa paboma Ne 3 no meme « Xumuyeckas peaxyusy

Hrorosasi AMarHoCTUKA




TemaTnyeckoe NIIAHUPOBaHUe y4eOHOro npeamera «Xumusa» 10 kiace

(0a30BbIi)
Ne Coaepxanue Oowee Koa-Bo Kontpo | Ilpumeuan
KOJI-BO IO | 4YAacCOB IO Jb, J/p, e
pasneiay TeMe n/pmu
T.J.
1 BBenenne 1 1 0
1.1 | Meroasl Hay4HOTO ITO3HAHWS 1
2 Teopusi cTpoeHHsI OPTraHUYECKUX COeTHHEHH 3 3 0
1.2 | IIlpenmer opraHM4ecKOil XUMUU 1
2.3 | Teopus cTpoeHUS OPTaHUYECKUX COCIUHEHHH 1
3.3 | CraproBasi IMAarHOCTHKA 1
3 Yri1eBo10poabl M X NPUPOAHbIE HCTOYHUKH 9 8 1
1.4 | IlpupoaHbIii Ta3 KaK HCTOYHUK YTIIEBOJIOPOIOB 1
2.5 | [IpenenbHbIC YIIICBOIOPOIBIL. 1
AJIKaHBI.
3.6 | DTHUICHOBBIE YIIIEBOAOPOABI, HIIH ANKEHBI. 1
4.7 | duenossie yraesogopozasl. Kayuyku 1
5.8 | AueTwieHOBBIC YIIIEBOIOPOIbI, UK AJTKHHEI. 1
6.9 | ApoMaTuueckue yriieBOJAOPOIbI, UIIH apEHBI. 1
7.10 | HedTb 1 criocoOsI ee nepepadoTKu 1
8.11 | O06oO6IIEeHNE U cucTEMaTU3aIUs 1
3HaHHUH 00 YIIeBOAOPOAAX
9.12 | KonTpoasHas padota Ne 1 o teme «YTIeBoJOPOABDY 1
4 Kuciaoponoconep:xamue opraHndeckue coeJHHeHHUsI 9 9 0
1.13 | Coupts 1
3.14 | KamenHslit yromn 1
4.15 | ®enon 1
5.16 | Ambreruasl 1
6.17 | [IpomexxyTouHast AUATHOCTUKA 1
7.18 | KapOoHOBBIC KHUCIIOTHI 1
8.19 | Cnoxnbie 3¢upsl. JKupsbl. 1
9.20 | Yriesonsl 1
10.2 | YraeBoasl 1
1
5 A3oTcoaepIkalue OpraHudeckue coeIuHeHus! 8 6 2
1.22 | AMuHBL. AHWINH. 1
2.23 | AMHHOKHUCIIOTHI. 1
3.24 | benku 1
4.25 | TlonsTHe O HyKJIIEMHOBBIX KHCIOTAaX 1
5.26 | I'eneTnueckas CBS3b MEKAY KIIACCAMU OPTaHUYECKUX 1
COeTMHEHHI
6.27 | IlpakTudeckas padora Ne 1 1
«M neHTHdUKALNS OPraHUIECKUX COCAMHEHHI
7.28 | O060O6IIEeHNEe U crcTeMaTH3aIUsl 3HAHUH O KHCIIOPOJI- U 1
a30TCO/IEPKAIIMX OPraHMYECKUX COSTMHEHHIX
8.29 | KontpompHas padota Ne 2 o Teme «Kucmopoa- u 1
a30TcoJepKalIfe OPraHMIECKUE BEIECTBAY
6 Xumus U KU3Hb 5 3 2
1.30 | [MmacTMacchl U BOJOKHA 1
2.31 | [paktuueckas pabora No 2 1
«Pacno3HaBaHue macTMacc U BOJIOKOH»
3.32 | ®depmenTsl. ButamMuHsI. 1




4.33

I'opmonsl. Jlekapctsa.

5.34 | Urorosast AMArHOCTHKA 1
TemaTnyeckoe NJIaHNPOBaAHUE Y4eOHOro npeamera «Xumusa» 11 kiaace
Ne Coaepxanue Oowee Koa-Bo Kontpo | Ilpumeua
KOJI-BO 110 | 4AacoB IO | Jib, JI/P, HHUe
pasaeiry TEeMe n/pu
T.1d.
1 Ilepuoagnyeckrii 3aKOH M CTPOCHHE ATOMA 3 3 0
1.1 | Otkpoitue [l . U . MenneneeBbiM 1
[Tepuognueckoro 3akoHa
2.2 | llepuonnueckas cuctema /. 1. Menneneena 1
3.3 | CtpoeHue aToma 1
4.4 | Ilepuoguueckuil 3aKOH U CTPOCHHUE aTOMa 1
5.5 | CraproBasi AMATHOCTHKA 1
2 | CtpoeHue BelecTBa 12 10 1x/p,
1op/p
1.6 | KoBasienTHas xumMuyeckas CBs3b 1
2.7 | onnas xumudeckas CBs3b 1
3.8 | Meramnsl u crutaBel. MeTamumnaeckas 1
XUMHUYECKasi CBS3b
4.9 | ArperaTHble COCTOSIHUS BEILIECTRA. 1
Bonopoanas cBA3b.
5.10 | Tumnel KPUCTATUTMYECKUX PEIIETOK 1
6.11 | Yncrtele BenecTa U CMeCu 1
7.12 | Pemrenue 3aa4 Ha HAXOXXIE€HUE MACCHI 1
(o6bemMa) KOMIIOHEHTA B CMECH, MaCChI
YUCTOTO BEIIECTBA B 00pasiie, MacCOBOM
JTOJIV TIPUMECEH.
8.13 | luctiepcHbIe CHCTEMBI 1
9.14 | IIpomMe:KyTOYHAsI AMATHOCTHKA 1
10.15 | IpakTHyeckas padora Ne 1. [lomyuenue u 1
pacro3HaBaHue ra3oB (BOAOPO/Ia, KHCIOpoa,
YTJIEKUCIIOTO Ta3a, aMMHUaKa, amujiend,
ayemunena).
11.16 | [loBTOpeHue u 06061meHue TeM «CTpoeHHNE 1
atoma» U «CTpOEHHE BEIIECTBAY,
MOJIFOTOBKA K KOHTPOJIbHON
pabote
12.17 | KonTpoabHas padora Ne 1 o remam 1
«CtpoeHue aToMay
u «CTpoeHue BEIeCTBA
3 | DJIEeKTPOJUTHYECKAS] TUCCOMAINS 7 6 1 np/p
1.18 | PactBOpsI 1
2.19 | DAEKTPONUTHI U HEANEKTPOIUTHI 1
3.20 | Kucnotsl B cBeTE TEOpHH 1




BJICKTpOJII/ITI/I‘ICCKOﬁ AUCCoHraln.

4.21 | OcHOBaHUS B CETE TEOPUU
AIEKTPOIUTHICCKON TUCCOIHAINH.
5.22 | Conu B cBETE TEOPUHU IIEKTPOTUTUUECKON
JTMCCOTIHATIHH.
6.23 | 'upponus
7.24 | IlpakTuyeckasi padbora Ne 2. Perenue 1
AKCIIEPUMEHTAIBHBIX 33124
Ha WICHTHU(PUKAINIO HEOPTAaHUIECKUX U
OPraHUYECKUX COCTMHECHUN
4 | XumMHYecKue peaKkuun 10 1 x/p,
1.25 | Knaccudukams XHMHUYECKUX PEaKITHi
2.26 | CxopocTh XUMHUECKUX peakimil. Karanus.
3.27 | O6paTUMOCTh XUMHUYECKUX PEAKITUH.
XUMHUYECKOE PABHOBECHE.
4.28 | OKuCIUTENHHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN
5.29 | Dnektponu3
6.30 | O6mme cBoiictBa MeramioB. Kopposus
METaJIJIOB.
7.31 | O0ume cBOiicTBa HEMETAIIOB
8.32 | [loBTOpEHHE U 00001IEHHE TEMBbI
«XUMHUYECKUE
peaKImmy, MOJIr0OTOBKA K KOHTPOJILHON
pabote
9.33 | KonrpoJnHas padora Ne 2 o Teme 1
«XHAMUYECKAs PEAKLIUS
10.34 | UroroBasi AMAarHOCTHKA




