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TlosicHuTEIBLHASA 3aIMCKA

Pabouass mporpamma cpemnero (TMOJTHOrO) oO0IIEro oOpa3oBaHHs IO XUMHUHU COCTaBJICHA

OCHOBaHUH CIICYIOIUX HOPMATUBHBIX JTOKYMEHTOB:

@denepanbHblii  TOCYJAapCTBEHHBINM  cTaHAapT cpenHero  (MOJHOro)  obOmiero  oOpa3oBaHUS,

yYTBEpKICHHBIN MpukazoM MuHoOpHayku PD ot 17.05.2012 Ne 413;

[IpumepHasi ocHoBHast oOpazoBaTelibHasg MporpaMma IO XUMHH CpelHero (IOJIHOTro) oOuIero

oOpa3zoBaHUs;

Xumus. YriayoneHHeii ypoBeHb. 10—11 kmaccel: pabouas mporpamma k JmaMH YMK O. C.

labpuensna: yuebno-metoauueckoe nocooue / O. C. 'abpuensa. — M.: JIpoda, 2017 T;

Ycra  MyHMIMNanbHOro  OIOJDKETHOro  o0meoOpasoBaTenbHOro  yupexaeHus  «CpenHss

obmeoOpaszoBarenpHas mkoiaa Ne 169»;

[Tonoxxenue o paboueii mporpamme nieaaroroB B cooTBeTcTBrr ¢ PI'OC B MBOY «COILL Ne 169»;

VYueonsiii ian MBOY «COII Nel69» cpennero obmiero oopa3oBaHus, YTBEPXKIACHHBIM B COCTaBe

OOII COO (B ycmoBusax ®I'OC COO 10-11 kmaccer) Ha 2021-2022 y4eOHBIH TO;

Pabouas mporpamma BOCIIHTaHUSI.

Mecto npeamMera B y‘leﬁHOM IJIaHe

®denepanbHbIil TOCYAapCTBEHHBIM 00pa3oBaTesbHbI CTaHIApT NpeAycMaTpuBaeT M3ydeHUe Kypca
XMMHHU B CpeIHEN (ITOJTHON) MIKOJIe KaK COCTAaBHOM YacTH MpeaMeTHO# obmacti «EcTecTBeHHO-HAayYHBIE
PEIMETBD.

Pabouas nporpamma paccuutana Ha 204 yaca (o 3 yaca B Hezento): 102 gaca B 10 kiacce (B ToM
yyciae Ha KOHTPOJbHbIE PaboThl - 5 yacoB (IUIOC lYac - MpOMEeXyTOYHAs aTTecTalus), NpaKTHYeCKHue
pabotel — 10 yacoB) u 102 yaca B 11 kiacce (B TOM 4ucie Ha KOHTPOJIbHBIE pabOThI- 5 yacoB (Muitoc 2
Jaca — NPOMEKYTOYHAsI aTTeCTalHs), MpakTHYeckue paboThl — 7 yacoB). B aBTopckoii nporpamme — 210
4acoB 3a JIBa I0/1a, U3 KOTOPBIX 15 4acoB — pe3epBHOE BpeMsl.

CooTHeceHne KOJIMYeCTBA 4acoB B IMPUMEpPHOH 00pa30BaTEesIbHOM mporpamMme IO IpeaMETY,
aBTOPCKOM MPOrpaMMe ¢ KOJIMYECTBOM YacOB B y4€OHOM IUIAHE LIKOJIBL:

KJacc aBTOpCKast yueOnbI man OY TIpUMEYaHue
nporpamma
10 105/3 102/3 0COOEHHOCTB FOI0BOr0
11 105/3 102/3 KaJICHIapHOTO y4eOHOT0 rpaduka
Uroro 210 204

Peanuzanuss mporpamMmbl  BO3MOKHA  4epe3  JJEKTPOHHOE oOOydeHHe C MpUMEHEHHEM
nucTaHMOHHBIX TexHosoruit (AKmace, Zoom, caitt Imutpus ['ymuna «Pemy TUA», «Pemry BITP»,
POIII, BuptyansHas nocka Kahoot).

B Teuenue roga Bo3MOXXKHA KOPpPEKTHPOBKA B paclpeiesieHMH 4YacoB IO TeMaM U COJep>KaHus
CPEACTB KOHTPOJS C YYEeTOM XOJa YCBOGHHS Y4eOHOro Marepuana ydalluMHCS WIH B CBS3H C
O0OBEKTUBHBIMHU MPUUMHAMHU.

s peanuzanuu pabodel mporpamMMel «Xumus» ucnoib3yercs Y MK:

Xumus. 10 xmace. Yruyonennsii ypoBenb: yueonuk/ O.C. INabpuensu, U.I'. Octpoymos, C. 1O.
[Tonomapes. - 6-¢ u3na., crepeorut. - M.: lpoda, 2018r.

Xumus. YrinyOnenssiid ypoBenb. 11 kmacc.: yueonuk/ O.C. I'abpuensn, I'.I. JlpicoBa. - 6-e usm.,
ctepeotutl. - M.: [lpoda, 2019 r.

VYyeOnuku BkitoueHsl B enepanbHblii [lepedueHs yueOHUKOB, peKOMEHI0BaHHBIX MUHHCTEPCTBOM
oOpa3zoBanus U Hayku P® Kk MCIONb30BaHMIO B 00pa3oBaTeIbHOM Ipoliecce B 00IIe00pa3oBaTeIbHBIX
YUPEXKICHUSX.




OO0mas xapakTepucTuKa yueOHOro npeamera « XumMush»

B paGoueii nporpamme yriay0JeHHOTO YPOBHS IPEAYCMOTPEHO HE TOJIBKO Pa3BUTHE BCEX OCHOBHBIX
BUJIOB JIESATEIBHOCTH OOy4yaeMbIX, IpPEJICTABICHHBIX B IporpaMMax i HayajabHOro OOLIEro Hu
OCHOBHOTO o0miero oOpa3oBaHus, HO W TaKUX BHJOB JIEATEIBHOCTH, KOTOpbIE O0OECIeUUBaAIOT
peanu3almio MPOeKTUPYEMO 00pa30BaTEIbHOW TPAEKTOPUH, CBA3AHHOW C YIIIYOJEHHBIM H3Y4YEHUEM
xumud. OJHAKO copep)kaHue JaHHOM paboueil mporpaMMbl UMeeT 0COOEHHOCTH, OOYCIOBJIECHHBIE, BO-
IEPBbIX, MPEAMETHBIM COJAEPKAaHHEM, BO-BTOPBIX, ICUXOJIOTMYECKHMMHU BO3PACTHBIMH OCOOEHHOCTSIMU
00y4yaeMbIX, B-TPETHHX, C 3a/la4aMi IPOPUIbHON MOATOTOBKH K O0OYYEHHUIO B BBICIIEH IIKOJIE, B KOTOPOI
XUMHUS ABJSIETCSA TPOPUINPYIOLEH TUCIMITIIMHOM.

[Ipn M3yuyeHun XUMHHM, II€ BEAYIIYIO pOJIb UIPAET MO3HABATENbHAsl IE€ATEIbHOCTh, B TOM YMCIE U
9KCHEPUMEHTAJbHAs, OCHOBHbBIE BH/bl YYEOHOW JESITENbHOCTH OOYy4yaroIIMXCsl Ha YPOBHE Y4eOHBIX
JeMCTBUI BKIIIOYAIOT YMEHHs XapaKTepHU30BaTh, OOBACHATH, KJIACCU(PHULIHUPOBATh, OBIAJETh METOJaMHU
HAy4yHOT'O I103HAHUs, IUIAHUPOBATh U IPOBOAUTH XMMMUYECKUN IKCHEPUMEHT U MHTEPIPETUPOBATH €0
pe3ysbTaThl, IOJHO U TOYHO BBIPAXKaTh CBOM MBICIIH, apPT'yMEHTHPOBATh CBOIO TOYKY 3peHHs, paboTaTh B
TpyIIie, MPeICTaBIATh U COOOMATh XUMUYECKYI0 HH(POPMAIIHIO B YCTHON M MUCBMEHHOH (popme 1 1p.

OnHoll U3 BaHEHIIMX 3a/1a4 00y4eHUs B CpellHell LIKoJie SIBJIETCS MOArOTOBKA 0OyYaroLIUXCs K
OCO3HAaHHOMY U OTBETCTBEHHOMY BBIOOpPY JKHM3HEHHOIO M NpodeccuoHaabHOro nyrtu. OOydaromnuecs
JIOJDKHBI HAyYUThCSl CAMOCTOSITENIBHO CTaBUTh LIEJIM M ONPEAEIATh MyTH MX JOCTHXKEHMS, HUCIIOJIb30BaTh
IPUOOPETEHHBIM B IIKOJIE OMNbBIT JAEATEIbHOCTH, KOTOPbIM OyAeT CIOoCOOCTBOBATH YCHELIHOMY
HOCTYIUIGHUI0O M OOY4YEeHUI0O B NPOQHIBLHOM By3€, BbIOOpY MNpodeccuy, IOCTHKEHUIO >KEIaeMbIX
Pe3yIabTaTOB B MPO(ECCHOHAIBHON cdepe.

OCHOBHOH coOJepKaTeIbHON 3a7auell XUMUU SIBJISIIOTCS U3yYEHUE COCTaBa U CTPOEHUS BEILECTB,
3aBHCUMOCTH MX CBOMCTB OT CTPOCHMsI, [TOJYyYEHHE BEIIECTB C 33JaHHBIMU CBOICTBaMH, MCCIEOBAHUE
3aKOHOMEPHOCTEH XMMHUYECKHX peakUuuil M IyTel yHpaBieHUS UMH B LEIAX IOIYYEHMs] HY>KHBIX
o0I1ecTBY BELIECTB, MarepuanoB, 3Hepruu. Ilostomy B paboueill mporpamMme MO XUMHM HAaILIH
OTpaXeHHE OCHOBHBIE CO/IEpKATEIbHbIEC TUHHUU:

« «BemecTtBo» — 3HaHHMA O COCTaB€ M CTPOCHUM BEIIECTB, MX BAXKHEHIIMX (QU3MUECKUX U
XHMUYECKHX CBOMCTBAX, OMOJIOTMYECCKOM JICHCTBUU;

« «XUMHYecKas peakius» — 3HaHUsA 00 YCIOBUAX, B KOTOPBIX MPOSBISIOTCS XUMHUECKUE CBONCTBA
BEIIECTB, CIIOCO0aX yNpaBiIeHHUs] XUMUYECKUMHU IIPOLIECCAMU;

* «IIpumeHeHne BemECTBY — 3HAHUS U OIBIT IPAKTUYECKON JESITEIBHOCTH C BEIIECTBAMH, KOTOPbHIE
HanOoJiee 4yacTo yrnoTpeOsSIOTCs B MOBCEHEBHOMN KU3HU, IIMPOKO MCIOIb3YIOTCSA B MPOMBIIUIEHHOCTH,
CEJIbCKOM XO3SIIICTBE, Ha TPAHCIIOPTE;

* «HOJ’Iy‘ICHI/Ie BCIICCTB» —— 3aKOHOMCPHOCTU OpTraHu3allui U (bYHKI_[I/IOHI/IpOBaHI/I}I Ba)KHEHIIIMX
XUMHYCCKUX IMPOU3BOACTB,
* «SI3BIK XUMHUM» — CHCTE€Ma BaXXHEUIIUX MNOHSATHW XUMHUH U TCPMHUHOB, B KOTOPBIX OHH

OIMUCBIBAIOTCA, HOMCHKJIATypa HCOPraHM4YCCKMUX BCIICCTB, T. €. HUX Ha3BaHUA (B TOM 4YHUCIIE U
TPUBHAJIbHBIC), XUMHUECKUE (OpPMYJBI W YpaBHEHUs, a TaKKe IMpaBWiIa TMepeBoja HHGOPMAIMH C
€CTECTBCHHOT' O sA3bIKAa HA A3BIK XUMHUU U O6paTHO;

+ «KonnuecTBeHHbIC OTHOIICHUS» — CUCTEMa PACUCTHBIX YMCHHU M HABBIKOB JIJISI XapaKTEPUCTHKH
B3alMOCBSI3U KaUeCTBEHHOU U KOJIMUYECTBEHHOU CTOPOH XMMHUUYCCKHX 00BEKTOB (BeHIeCTB, MaTCcpuraIoB U
MIPOIIECCOB);

 «Teopus v MPaKTHKa» — B3aMMOCBSI3b TCOPETUUCCKUX 3HAHUN ¥ XMMHYECKOTO IKCTICPUMEHTA, KaK
KPpUTCPpUA UICTUHHOCTH XU UICTOYHUKA ITO3HAHU.

CormacHo 00pa3oBaTeIbHOMY CTaHAApPTY IJIaBHbIE IeJIH CPETHEro 001Iero oopa3oBaHus:

1) ¢hopmMupoBaHHE IIETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha NMPHOOPETEHHBIX 3HAHMUSAX,
YMEHHMSIX U CI0C00ax AeSITeIbHOCTH;

2) mpuoOpeTeHne OnbITa pa3HO0Opa3HON AEATENbHOCTH, ONbITA TO3HAHUS U CAMOTIO3HAHMUS,

3) NOAroTOBKa K OCYIIECTBJICHHIO OCO3HAHHOTO BHIOOpAa MHIMBUIYaIbHOW 00pa3oBaTENbHOW WIIU
npodecCuOHAIbHON TPACKTOPHUH.

Js mocTrkeHus 3THX 1eel NOCTaBICHBI 3a1a4H.



 (OpMHUPOBAHNE CUCTEMbl XUMUYECKHX 3HAHUN KaK KOMIIOHEHTa HE TOJHKO €CTECTBEHHOHAYYHOU
KapTHUHBI MUPA, HO U HAYYHOU KapTHUHBI MUDA;

* pa3BUTHE JUYHOCTH OOYYAIOIIUXCS, UX UHTEUIEKTyallbHOE U HPAaBCTBEHHOE COBEPILIEHCTBOBAHUE,
dbopMUpOBaHUE Y HUX TYMAHHUCTUYECKUX OTHOIICHHA M JKOJOTHYECCKH IEIecO00pa3HOro MOBEACHUS B
OBITY U TPYAOBOH €ATEIbHOCTH;

* BBIPAOOTKY y OOYyYaroUIMXCsl IMOHMMAHUS OOIIECTBEHHOW MOTPEOHOCTH B pa3BUTHU XUMHH, a
Takke (OPMHUpPOBAaHME Yy HHUX OTHOUICHHMS K XHMHM Kak BO3MOXHOW obmactu Oynymieit
npoecCHOHANBHON AEATENPHOCTH WM JIEATEIbHOCTH, B KOTOPOW XHWMHYECKHE 3HAHUS HMMEIOT
npopIIMPYIOIIUN CTATYC;

* (opMHpOBaHUE HABBIKOB 3KCIIEPHUMEHTAILHOW M HCCIEIOBATEIBCKON JIEATEIBHOCTH, YCHEIIHOTO
y4acTus B ITyOJMYHOM IPEJICTaBICHUH PE3Y/IbTAaTOB TAKOU JAEATEIHHOCTH;

* BO3MOXHOCTb Y4YaCTUsd B XHMHUUYCCKHUX OJIMMIHAAAX Pa3JIMIHbIX ypOBHGfI B COOTBCTCTBHUU C
KEIaCMBIMHU pE3yJIbTaTaMU U aﬂeKBaTHOﬁ OHGHKOﬁ COOCTBEHHBIX BOSMO)KHOCTCI‘/'I;

* (opmupoBanue ymeHHii 0€30MaCHOrO OOpAaleHHsI C BEIIECTBAMH, HCIOJIBL3YEMbIMH B OBITY H
MIPOM3BOJICTBEHHOU chepe;

* YMEHHE OOBSCHATH OOBEKTHI M MPOIECCH OKPYXKAIOIIEH Cpelapl — MIPUPOIHOHM, COIMAIBHOM,
KYJIBTYPHOH, TEXHUYECKON, — MCIOJb3Ysl JUIsl 3TON0 XUMUYECKUE 3HAHMS;

* TIOHMMaHHUE [IEHHOCTU XMMHUYECKOTO SI3bIKa, BRIPAXKEHHOTO B BepOAIbHOM 1 3HAKOBOM popmax, Kak
COCTABHOM YaCTU PEUYECBOM KYJIbTYPhl COBPEMEHHOTO CIIEIIMATUCTA BEICOKOM KB (PHUKALIAH.

HJIaHI/IpyeMLIe pPe3yJabTaThbl 0OCBOCHUA KypcCa

JesTenbHOCTh yuuTedss B OOyYEeHHMM XUMUU B cpefHeil (MOJIHOM) IIKoNie JOMKHA OBITh
HarpaBJieHa Ha JOCTIKEHHE 00yJarOIIUMUCS CICIYIOIUX JIUYHOCHIHBIX Pe3Y1bHanog.
B LIEHHOCTHO-OPHEHTAIMOHHON c(hepe — oco3Hanue pOCCUMCKON TpaKJaHCKOW HISHTUYHOCTH,
NaTPUOTU3MA, UyBCTBA FOPJOCTHU 32 POCCUNCKYI0 XMMUUYECKYIO HAYKY;
~ B TPYHOBO# cdepe — 2comoenocms K OCO3HAHHOMY BBIOOPY NalbHEHIEH 00pa3oBaTeNbHOM
TPAaeKTOPUU B BBICILIEH IIKOJIE, /1€ XUMUS ABJISIETCS MPOPUIMPYIOLIEH TUCIUIIMHOM;
~ B II03HaBaTelIbHOW (KOTHUTHUBHOW, WHTEIVIEKTYaJbHOU) cdepe — yMeHue YUpaBlATbh CBOEH
MIO3HABATENILHOM JIEATENIBHOCTBIO, 20MOBHOCHL W CROCOOHOCMBL K OOpa30BaHHMIO, B TOM YHCIIE
caM000pa30BaHNI0, Ha TMPOTSKEHUH BCEH IKHU3HU; CO3HATEIIbHOE OTHOIIEHHWE K HENPEPHIBHOMY
00pa30BaHUI0 KakK YCJIOBUIO YCHEIIHOW NpodecCHOHATbHOW U OOLIECTBEHHOW JEATeNbHOCTH;
¢opmuposanue HABBIKOB HKCIIEPUMEHTAIBLHOW M HCCIEN0BATEIbCKONW JIEATENbHOCTH; yuacmue B
nyOJIMYHOM TIPEJICTABICHUH Pe3yIbTaTOB CaMOCTOATENbHOMN MMO3HABATEIbHON NEATEILHOCTH; yuacmue B
OpoUIBHBIX ONMMIIMAJAX pPA3JIUYHBIX YPOBHEH B COOTBETCTBUM C JKEIAEMBIMH pe3ysibTaTaMu H
aZIcKBaTHOW CaMOOLIEHKOM;
~ B chepe cOepexeHUst 300POBbsI — npuHAmue U pearuzayus NIEHHOCTE! 310pOBOro 1 0€3011acCHOTO
o0pasa XKU3HU, Henpusmue BPEAHBIX NPHUBBIYEK (KYpeHUs, yNOTpeOJIeHMs aJKOrojisi, HApKOTUKOB) Ha
OCHOBE 3HAHMH O CBOMCTBaX HApKOJIOIMYECKUX M HApPKOTUYECKUX BEIIECTB; COOJIIOJIEHUE MpaBHil
TEXHUKHU 0€30M1acHOCTU MpH paboTe C BElleCTBaMH, MaTepuallaMyd U IpoLeccaMH B Y4eOHOM (Hay4dHOI)
n1abopaTopuu U Ha POU3BO/ICTBE.
Memanpeomemmuie pe3ybmansl OCBOCHSI BHIMTYCKHUKAMK CpeIHEH (TOIHOM) MIKOJIBI Kypca XMMUU:
UCNnonbL306aHue YMEHHW W HABBIKOB pAa3JIMYHBIX BUAOB I103HABATEIbHON JESTEIBHOCTH,
IPUMEHEHHE OCHOBHBIX METOJOB II03HAHUA (CUCTEMHO-MH(OPMALMOHHBIA aHanu3, HaOI0JeHHe,
U3MEpEeHHue, TMPOBEJCHHE SKCIEPUMEHTa, MOJAEIUPOBaHME, HCCIIEAOBATENbCKAs JESATEIbHOCTh) IS
M3YYEHHUS Pa3IMUHbIX CTOPOH OKpPY)Karollen JeCTBUTEIbHOCTH;
énadenue OCHOBHBIMHM HMHTEIUIEKTYaJbHBIMU OIEpalusMu: (OpPMYIUPOBKA TMIIOTE3bI, aHAINU3 U
CHUHTE3, CpaBHEHHE M CcHUcCTeMaTus3aius, oO0OleHNe W KOHKpETH3alus, BBISBICHHE NPUYUHHO-
CJIEICTBEHHBIX CBSI3€H U IIOUCK aHAJIOTOB;
_  no3HaHue 0OBEKTOB OKPYXKAIOIIET0 MUpa OT OOIIETO Yepe3 0COOCHHOE K €TMHUYHOMY,
~ YMeHue TeHEPUPOBATh UJIEU U ONIPEAEIATH CPEICTBA, HEOOXOAUMBIE ISl UX pealu3aliy;
YMeHue ONPENeNsATh LN M 3a/aud JAEATelIbHOCTH, BBIOMpAaTh CPEACTBA pealu3aluy Lelu U
NPUMEHSTH UX Ha MPAKTHKE;



_ UCNOIb306aHUe PABTUYHBIX UCTOYHUKOB JJIS MOJTYYEHUST XUMUYECKOH WH(MOpMAIUU, TOHUMaHUE
3aBUCUMOCTH COJIep>KaHus U (OPMBI TIPEACTABICHHS HHPOPMAIIMH OT IeJIei KOMMYHHKAIIUH U aJpecara;
VMeHue TIPOYKTUBHO OOIIAThCS M B3aMMOJICHCTBOBATH B MPOLIECCE COBMECTHOW NEATEIHHOCTH,
YYHUTHIBATH MMO3UITUHU APYTUX YUACTHUKOB ACSITEIBHOCTH, 3 (HEKTUBHO pa3pemaTbh KOH(IUKTHI,
20MOBHOCMb W CIIOCOOHOCTh K  CaMOCTOATEIbHOW  WH(OPMAIMOHHO-TTO3HABATEIILHON
JeATeTLHOCTH, BKIIIOYass YMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(DOpMAIUU, KPUTHIECKH
OIICHUBATh U UHTEPIIPETUPOBATH HH(DOPMAIIHIO, TTOTYyIaEMYIO U3 PA3THYHBIX UCTOYHHKOB;

_ yMeHue WCTOJB30BaTh CPeJACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTHH (naiee
— U KT) B pemieHr KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AI[MOHHBIX 337a4 C COOJII0JCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, pPecypcocOepexeHus, IMPaBOBBIX U
ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMaCHOCTH;

61a0eHuUe SI3BIKOBBIMU CPEJICTBAMHU, B TOM YHCIIC U SI3BIKOM XMMHH, — YMEHHE SICHO, JIOTHYHO U
TOYHO M3JIaraTb CBOIO TOYKY 3PEHMS, MCIOJIb30BaTh AJICKBATHBIE SI3BIKOBBIE CPEACTBA, B TOM YKCIIE U
CUMBOJIbHBIC (XUMUYECKHUE 3HAKH, ((OPMYIIBI U YPABHEHHS).

Ilpeomemuvimu pezyrbmamamu N3y9CHUS XUMHUHU Ha yri1yOJIE€HHOM ypOBHE Ha CTYIEHHU CPEIHETO
(momHOTO) 00IIer0 00pa30BaHUS SBISIOTCS:

1) 3uanue (noHumanue) XapakxmepHviX NPUHAKOS GANICHEUUUX XUMUUECKUX NOHSAMuUll: BEIIECTBO,
XAMHYECKUM DJIEMEHT, aTOM, MOJIEKYJd, OTHOCUTEIbHBIE ATOMHBIE U MOJIEKYJISIPHBIE MAaCChl, HOH,
W30TONBI, XHMHYECKass CBA3b (KOBAJICHTHAs TIOJsApHAs M HEMOJsApHAs, WOHHAs, METaJUTMYecKas,
BOJIOPOJ/IHAS), DJIEKTPOOTPULIATEIILHOCTh, AJUIOTPOIHUS, BAJICHTHOCTh, CTENEHb OKHUCICHHS, MOJIb,
MOJISIpHAs Macca, MOJIAPHBIM 00beM, BelIeCTBa HOHHOTO, MOJIEKYJISIPHOTO U HEMOJIEKYIIIPHOTO CTPOCHHUS,
pacTBOPBI, SJIEKTPOJIUTHI U HEIJIEKTPOJIUTBI, JIEKTPOJUTHYECKAS AUCCOLUUALMSA, THIPOJIN3, OKUCITUTEID U
BOCCTAHOBUTEIb, OKHUCJIEHHWE M BOCCTAHOBJIIEHUE, OJEKTPOJIU3, CKOPOCTh XHUMHUYECKOW PpEaKIHH,
KaTaJu3aTopbl M KaTaiu3, oOpaTUMOCTh XMMHYECKHX pEaKIMi, XUMHUYECKOE pPaBHOBECHE, CMEIICHUE
paBHOBeCHs, TEIIOBOW A((EKT peakiuu, yrIIEPOIHBIN CKeleT, (YHKIMOHAIbHAS TPYIa, U30MEpHUs
(cTpyKTypHasi W TMPOCTPAHCTBEHHAs) W TOMOJIOTHSl, OCHOBHBIE THUIBI (COCAMHEHUS, PA3I0KEHUs,
3aMenieHusi, oOMeHa), BUJbI (TUIPUPOBAHMS M JNECTUAPUPOBAHUS, THUAPATALMH € JACTUAPATALINH,
MOJMMEpU3allMd U JICTIOJMMEpPU3alUM, TOJUKOHACHCAIMM W HW30MEpU3alluM, KaTaJuTUYEeCKUue |
HEKATATUTHYECKUE, TOMOTCHHBIE W TETePOTCHHBIC) W Pa3HOBUIHOCTH ((hepMEHTATHBHBIC, TOPCHHSI,
sTepuuKaniy, KpeKuHra, pudOpPMHUHTa) pEaKuuid B HEOPraHMYECKONM M OpPraHu4ecKol XHMHH,
MOJIMMEPHI, OMOJIOTUYECKU aKTUBHBIE COSTUHEHNS;

2) gvlAsleHlUe 83AUMOCEA3U XUMUYECKUX NOHAmull A OOBSCHEHUS COCTaBa, CTPOCHMS, CBONCTB
OTHEIbHBIX XUMHYECKUX OOBEKTOB U SIBJICHHI;

3) npumeneHue OCHOBHBIX NOJIONHCEHUU XUMUYECKUX meopull: TEOPUU CTPOCHUS aTOMa U XUMHUYECKOU
cBs3u, [lepuonnueckoro 3akona u Ilepuoguueckoit cucteMbsl XuMuueckux anemMeHToB . . Menaeneesa,
TEOPUU DJIEKTPOJMTUYECKOW ITUCCOLUMAIIMU, TMPOTOHHOM TEOPHUHM, TEOPUU CTPOCHHS OPraHUYECKUX
COEIMHEHMH, 3aKOHOMEPHOCTEH XMMHUUYECKOW KUHETUKU — JUJISl aHajli3a COCTaBa, CTPOCHUS U CBOMCTB
BEIIECTB U MPOTEKAHUS XUMUYECKUX PEAKIUH;

4) ymenue Kiaccuguyuposams HEOPraHUYECKHE M OpraHWYecKhe BEIIeCTBa IO PA3IUYHBIM
OCHOBaHHUSIM;

5) ycmanoenenue 63aumoceszeti MEXAY COCTaBOM, CTPOECHHUEM, CBOWCTBAMH, HPAKTUYECKUM
MPUMEHEHUEM U TTOJTYYCHUEM BaXKHEHIITUX BEIIECTB;

6) 3HaHue 0CcHO8 XuMUuecKol Homenkiamypsl (TPUBUATHLHOW U MEXIYHAPOJAHON) U YMEHUE HA3BaTh
HEOPraHUYECKHE U OPraHuYeCKUe COeAMHEHUS 10 popmysie U Ha000pOT;

7) onpedeneHue: BAICHTHOCTH, CTETICHN OKUCJICHUSI XUMUYECKHUX DJIEMEHTOB, 3apsIJIOB HOHOB; BUJIOB
XUMUYECKUX CBSI3€U B COCAMHEHUSAX U TUIIOB KPUCTAIUIMUYECKUX PEIIETOK; IPOCTPAHCTBEHHOI'O CTPOSHUS
MOJIEKYJ; THMNA TUAPOIM3a MW XapakTepa Cpeabl BOJHBIX PACTBOPOB COJIEH; OKHUCIUTENS H
BOCCTAHOBUTEJNS; OKHMCIICHHUS U BOCCTAHOBJICHUS; MPHUHAAJIEHKHOCTH BEUIECTB K Pa3IUYHBIM Kjaccam
HEOPraHWYECKUX M OPraHMYeCKHX COEJUHEHWH; TOMOJOIOB M H30MEpPOB; THUIIOB, BHJOB H
Pa3HOBUIHOCTEN XMMUYECKUX PEAKIUI B HEOPraHUYECKON U OPraHUYEeCKON XUMHH;

8) ymenue xapaxmepuzosams: S-, P- U d-3JIEMEHTHI MO0 UX MOJIOKEHUIO B [lepHOarUecKoi cucreMe
J. W. MengeneeBa; o0mue XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAIJIOB,
XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX W OPraHUYECKUX COCIUHEHUN B IUIaHE
00111er0, 0COOEHHOT0 U €TUHUYHOTO;



9) obvsAcHeHue: 3aBUCUMOCTU CBOWCTB XMMHUYECKUX 3JIEMEHTOB M MX COEAMHEHHUH OT IOJIOKEHHS
snementa B llepmommueckoit cucreme JI. M. MenpaeneeBa; mpupoabl XUMHYECKOH CBSI3M (MOHHOM,
KOBaJIEHTHOM, METAJLIMYECKON, BOAOPOIHON); 3aBUCUMOCTH CBOWCTB HEOPraHMYECKUX M OPraHUYECKUX
BEUIECTB OT HX COCTaBa WU CTPOEHUS; CYIIHOCTH M3YyYEHHBIX BHUJOB XHMUYECKUX PpEaKLHUM:
AIIEKTPOJIUTUYECKON JUCCOLUMAIMHM, HOHHOTO OOMEHA, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX; BIIUSHUS
pa3In4HbIX (AKTOPOB Ha CKOPOCTh XMMMYECKOW peaklUy U Ha CMELIEHHE XMMUYECKOIO paBHOBECHS;
MEXAHU3MOB IIPOTEKAHUSI pEaKLIUi MEXy OpraHM4eCKMMH U HEOPIraHUYECKUMU BELIECTBAMU;

10) ymenue: COCTaBIATH YPABHEHUS OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUUN C IIOMOIIBIO
METO/a 3JIEKTPOHHOrO OajlaHCca; MPOBOAMTH PACUYETHl MO XHUMHUYECKHM (opMylaM M ypaBHEHUSIM;
IPOBOJUTh XUMHUECKUI 3KCIEpUMEHT (J1abopaTopHble M NpaKkTU4YeCKHe paboThl) ¢ COOIIOJEHUEM
TpeOOBaHUH K MpaBUJIaM TEXHUKH O€30MacCHOCTH MpH paboTe B XUMHUECKOM KaOuHeTe (JabopaTopun).

Conep:xkanue Kypca

Kypc ueTko nenurtcs Ha JBe 4acTU COOTBETCTBEHHO rojiaM oOydeHHus: opraHudeckyro xumuio (10
Kyacc) u oouryro xumuto (11 kmacc).

B nepsoii yactu kypca 10 knacca, mocie BBEJEHUS OCHOBHBIX MOHATUN OpPraHMYECKONM XUMUHM U
HOBTOPEHUS 3JIEKTPOHHOI'O CTPOEHUS aToMa yrieposa (paszaen «BBeneHue»), paccMaTpuBaeTCsi CTPOSHUE
U KJIaccU(pUKalus OpraHUYeCKUX COEIUHEHHUH, TEOPETUYECKYI0 OCHOBY KOTOPOW COCTaBIISET
COBPEMEHHAsi TEOPHsI XMMHMUYECKOIO CTPOCHHS C HEKOTOPBIMHM JJIEMEHTAaMHU JJIEKTPOHHOM TEOpUM U
CTEpEOXUMHUHU. JIOTHMYECKUM MPOJOKEHUEM BeAyllled HUAEM O B3aUMOCBSI3M BEIIECTB (COCTaB—
CTPOCHUE—CBONCTBA) SBJIsSIETCS TeMa «XHUMHMYECKHE PEAaKIMU B OPraHMYecKOoW XHMHUH», KOTopas
3HAaKOMUT yYaIUXCs ¢ KJIacCH(pHUKAIMEN peakuil U JaeT MpeACTaBIeHHEe O HEKOTOPhIX MEXaHH3Max HX
nporekaHus. [lonydeHHbIE B NEPBBIX TEMaxX TECOPETHUYECKHUE 3HAHUSA YYAIMXCS 3aTEM 3aKPEIUISIOTCSA U
pa3BUBalOTCSI Ha OoraToM (aKTHUECKOM MaTepualle XHMHUHM KJIACCOB OPraHUYECKUX COETUHEHUH,
KOTOpPBIE pAaCCMAaTPHUBAIOTCS B MOPSIKE YCIOKHEHHUS OT OoJiee MPOCTHIX (YIIeBOAOPOAOB) 10 Hamboree
CJIOKHBIX (OuomnosimmepoB). Takoe MOCTpoeHHE Kypca IMO3BOJISET YCUJIMTh JACAYKTUBHBIA MOJIXOA K
WU3Y4YEHUIO OPTaHUYECKON XUMUMU.

Benymas unes kypca xumuu 11 kimacca — €IMHCTBO HEOPraHUYECKONW M OpPraHMYeCKON XMMUU Ha
OCHOBE OOIIHOCTH TOHATHI, 3aKOHOB M TEOpPHH, a Takke OOHIMX IOAXOJ0B K KiaccU(UKAIUIH
OPraHMYECKUX U HEOPraHMYECKUX BEIIECTB M 3aKOHOMEPHOCTSM IMPOTEKaHUS XMMHMUYECKHUX DPEaKIMH
MeXy HUMHU. Takoe mocTpoeHue Kypca oOmie XMMHM MO3BOJISET MOJABECTU YYAIIUXCSl K TOHUMaHUIO
MaTepHaIbHOCTH M M03HABAEMOCTH €AMHOTO0 MHpa BELIECTB, NPUYMH €ro KpacouHOro MHOrooOpasus,
BceoOwIell cBs3u siBneHUil. B cBoio ouepenp, 3TO aeT BO3MOMKHOCTH Y4YalIUMCS HE TOJIBKO JIydllle
YCBOUTH XMMHUYECKOE COJIEpKaHUE, HO U MOHATH POJIb U MECTO XUMHUHU B CUCTEME HAyK O IIPUPOJIE.

Takoe mocTpoeHue Kypca XUMUH MO3BOJISIET B MOJHON Mepe UCIOJIb30BaTh B O0YUYEHHH ONepanuu
MBILLUIEHUS: aHAJIN3 U CUHTE3, CPaBHEHHE U aHAJIOTHIO, CUCTEMATH3ALUI0 U 0000IIeHHE.

Oprannyeckas xumus. 10 kiacc.

Beenenue. Ilpenmer oprannyeckoil xumuu. OCOOEHHOCTH CTPOEHHS W CBOMCTB OpPraHMYECKHX
coeMHEHUI. 3HaueHUEe M POJIb OPraHUYECKOW XUMHHM B CHUCTEME €CTECTBEHHBIX HAyK M B KHM3HH
o01iecTBa.

[TpeanocsIKl CcO3AaHUsI TEOPUU CTPOCHMS: TEOpUs PAIAMKAIOB M TEOpUS THUIOB, paboTHl A.
Kexkyne, O. ®panxmanna u A. M. byrnepoBa, cbe3n Bpaueir u ectectBoucnbiTareneit B r. Illmeiiepe.
OcCHOBHBIE TOJOXKEHUSI TEOPUU CTPOEHUs opraHmdyeckux coenauHeHuid A. M. BytnepoBa. Xummuueckoe
CTPOCHHE M CBOWMCTBA OPraHMYECKUX BelIecTB. M3oMepus Ha mpuMepe H-OyTaHa U H300yTaHa.

DneKTpOHHOE 00J1aK0 U OpOUTalb, UX (POPMBIL: S- U P-. DIEKTPOHHBIE U 3JEKTPOHHO-TpapUUecKue
dopMynbl aToMa yriepoja B HOPMAJIbHOM M BO30YKIEHHOM COCTOsSHUSAX. KoBaneHTHas XuMudeckas
CBSI3b M €€ Pa3sHOBHIHOCTH: - U 7-. O6pasoBanue monekyn Ho, Clo, N2, HCI, H20, NH3, CH4, CoHa,
C2H2. O6paszosanue nonoB NH+ u H3O+. CpaBHeHne 0OMEHHOTO U JOHOPHO-aKI[ENTOPHOTO MEXaHU3MOB
00pa3oBaHus KOBAJICHTHOM CBSI3H.

IlepBoe BaJeHTHOE COCTOSHHE —SP -THOPHIN3AIKA — Ha NpUMEpe MOIEKYyJIbl MeTaHa U APYrUX
ankaHOB. BTopoe BaleHTHOE COCTOSHHE — SP>-TMOpPHMAM3AINS — HA NPUMEPE MOJEKYNbI JTHIIEHA.



TpeTbe BalleHTHOE COCTOSTHUE — SP-THOpUAM3AIUs — Ha MpUMEpPe MOJEKYJbl aneTuieHa. ['eomerpus
MOJIEKYJI 3THUX BEIECTB M XapaKTePUCTHUKA BUOB KOBAJICHTHOW CBSA3H B HUX.

JemoncTpauuu. Komnekius opraHMYecKuX BELIECTB, MaTEpUaloB M M3Aenud U3 Hux. Monenu
mostekyn CHs m CH3OH; u CeHs; H-Oyrana m m3o0yrana. BzammoneiicTBue HaTpus C STaHOJIOM H
OTCYTCTBHEC B3aUMOJICHCTBUS C AMATWIOBBIM 3dupom. Kosuiekius mNOIMMEpPOB, NPUPOTHBIX H
CUHTETHUYECKUX KaydyKOB, JEKapCTBEHHBIX MpemnaparoB, kpacureneil. lllapocTepikHeBbie 1 00bEMHbBIE
mogaenu monekyit Ha, Clo, N2, H2O, CHa. IlapocrepskueBsie 1 00bemubie Mogenn CHa, CoHa, CoHo.

Crpoenne n kiaaccupukanus OpraHudecKuX coeJUHeHHil

Knaccugukanus opraHn4eckux COEJUHEHUH 0 CTPOEHUIO YIJIEPOJHOIO CKEJIeTa: allMKINYeCcKue
(ankaHbl, aNKeHbl, AaJIKWHBI, AalKaJIHeHBbl), KapOOIMKINYeCKHe (LMKIOANKAHBI W  apeHbl) W
rereporukinueckue. Krnaccupukanuss OpraHMYeCKMX COEIMHEHMH MO (YHKUHMOHAJIBHBIM TpYIIaM:
CHHPTHI, PEHOIIBI, TPOCTHIE FI(PUPBI, ANbIETUIBI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE (PUPHI.

Homenknarypa pamuwonamsHas u  HIOITAK (IUPAC). Ilpunuunsl oOpa3oBaHHs Ha3BaHHM
opranndeckux coenuHeHud no MIOITAK: 3amerneHusi, poaoHaYyalbHOW CTPYKTYpbl, CTapUIMHCTBA
XapaKTepUCTUUECKUX TPYIIIL.

CrpyKTypHast MU30MepHsl M €€ BHJbl: U30MEPHs «YTJIIEPOJHOIO CKEJeTa», MU30MepHUsl IOJIOKEHUS
(KpaTHOH CBSI3U M (PYHKIIMOHAIBHOM TPYIIIEI), MEXKKIIaccoBast n3omepusi. [[pocTpaHCTBEHHAS H30MEPUS H
ee BUJABL: reoMeTrpuueckas M ontuueckas. JlemoHcrpauuu. OOpasipl NpencTaBUTENCH pa3IMuHBIX
KJIACCOB OPTaHUYECKUX COSAMHEHUH M MIapOCTEP KHEBbIE MM 00BEMHBIE MOAETH MX MOJIEKYJ. TaOauibl
«Ha3BaHue aJkaHOB M aJKUJIBHBIX 3aMecTHTeNe» U «OCHOBHBIE KJIACCHl OPTaHUYECKUX COEIUHEHUI».
Mopnenu MOJIeKysT H30MEPOB Pa3HbIX BUI0B U30MEPHUHU.

JlaGopatopHble onbIThl. M3roToBIeHHE MoJIesIelt MOJIEKYJI BEILECTB — MpeICTaBUTEIeH pa3InyHbIX
KJIACCOB OPraHUYECKUX COCAUHEHMUIA.

Peaknuu opraHu4eckux coeMHeHMit

[TonsaTHe 0 peakuMsx 3aMelleHus. [aJoreHupoBaHUE aJKaHOB M APEHOB, IIEIOYHON TIHIPOIH3
raJIoreHaIKaHoB.

[Tonsatne o0  peakuusx MnpucoenuHeHHs. [ 'umapupoBaHue, THAPO-  TAJTOr€HUPOBAHHE,
rajoreHMpoBanue. Peakuuu nojmMeprsanuy U NOJMKOHICHCALIUH.

[TonsiTve o0 peakuusax OTIIEIUIEHUs (AIIMMUHUpPOBaHuUsA). [eruapupoBanue ainkaHoB. Jleruaparanus
CcnupToB. JlernapoxJIOpUpOBaHWE HA TNPUMEpE TajJoreHaJKaHoB. [IOHATHE O KpEKWHIe ajaKaHOB H
JENOJIMMEPU3aliU TOJIMMEPOB.

Peakuuu nzomepusanuu.

[TonsiTue o nykieoguie u snexkrpoduine. Knaccuduxamus peakuuii no TUIY pearupyromnmx 4acTUI]
(HykJ1eopHIBbHBIE U ANIEKTPO(GUIIbHBIE) U MPUHIMITY U3MEHEHHs COCTaBa MOJIEKYJIbl. B3aumHoe BiusiHue
aTOMOB B MOJIEKYJIaX OpraHMuYeckux BemecTB. WHAyKTUBHBIM M Me3oMepHbId 3¢ dexTsl. [IpaBuio
MapKOBHHKOBA.

Pacuernble 3anaum. BolunciieHue BbIX0/a NMPOAYKTAa PEakUU OT TEOPETHUECKH BO3MOXKHOIO.
KomOunupoBanHblie 3a1a4n.

JemoncTpanuu. B3psiB cmMecu Metana ¢ xsiopoM. ObeciiBeunBaHre OpOMHOM BOJIbI 3TUICHOM U
anetuiieHoM. [lonydenue ¢penondopmanbaerugHON cMOJIbI U ToauMepa. Jlenonumepusanus
nonaudTHieHa. [lonydenue stuieHa u3 sta"ona. Kpekunr kepocuna. B3psiB rpemyuero rasa. ['openue
MeTaHa WU NpornaH-0yTaHOBOW cMecH (M3 ra30BOi 3akuranku). B3pbiB cMecu MeTaHa Wiy ponaH-
OyTaHOBOW CMECH C KHCIOPOJIOM (BO3IIYXOM).

YraeBoaopoasl

[TonsiTue 06 yrieBomopoaax.

Ankaunsl. ['omonornueckuil psg u obuias popmyna ankaHoB. CTpoeHHE MOJIEKYJBI METaHa U
Ipyrux ainkaHoB. M3omepus ankaHoB. ®dusnyeckne CBOWCTBA alIKaHOB. AJIKaHbl B IPHUPOJE.
[IpomblinieHHBIE  CIOCOOBI  MOMYYEHMS: KPEKUHI allKkaHOB, (paKLIMOHHAs TIEeperoHka HeQTH.
JlaboparopHble crmocoObl TMOJY4YeHHs] allkaHOB: cHUHTe3 Bropua, nexapOOKCHIMpOBaHUE —COJeH
KapOOHOBBIX KHCJIOT, TUIApOIM3 KapOuna amomuHus. Peaknum 3amemienus. [opeHue ankaHoB B
pa3MuYHBIX YCIOBUAX. TepMmuueckoe pasiiokeHue ankaHoB. M3omepusaumst ankanoB. [IpumeHenue
ankaHoB. MexaHM3M peaklMM paJuKaJIbHOIO 3aMelleHus], ero craiauu. [IpakTudyeckoe HCIOJIb30BaHUE



3HaHWI 0 MeXaHu3Me (CBOOOIHOPATUKAILHOM) PEAKIIN B MPaBWIaX TEXHUKU OE30MaCHOCTH B OBITY M Ha
IIPOU3BOJICTBE.

Anxkenbl. ['omomornyeckuii psa u obmas dopmyna ankeHoB. CTpoeHHE MOJICKYJIBI dTUIICHA U
IpYTUX ankeHoB. M3oMepus alkeHOB: CTPYKTypHas U mpocTpaHcTBeHHas. HomeHkatypa u gusndeckue
cBoiMcTBa aynkeHOB. [lonmyueHuWe HSTHICHOBBIX VYIJIEBOAOPOJOB U3 QJIKAHOB, TaJOre€HAJIKaHOB,
cnuptoBllonsitue 006 wuHaykTHBHOM (+7) 3ddekre Ha mnpuMepe MOJEKyNbl MporneHa. Peaknuun
MpPUCOCIUHEHUS (TalOTeHUPOBAHUE, THUIPOraJIOTeHUPOBAHHWE, THpaTanus, rujpupoBanue). Peaxnuun
OKHCJICHUS W MOJUMEpHU3aluu alkeHOB. [IprMeHeHHe alKeHOB Ha OCHOBE MX CBOMCTB. MexaHHM3M
peaKIuu IEKTPOPIILHOTO MPUCOCTUHEHUS K AIKCHAM.

AnkuHbl. ['oMonoruveckuii psa ankuaoB. OOmas Gopmyna. CTpoeHHe MOJIEKYINbl alleTHIICHA U
JIpyrux ankuHoB. M3omepus ankuHoB. HomeHknaTypa aneTuUsIEHOBBIX YIiieBo0pojoB. [lomyuenue
QIKUHOB: METAHOBBIH W  KapOuAHBIA crocoObl. dusnueckue CBOWMCTBA alKUHOB. Peakiuu
MPUCOCIUHECHUS: TaJIOTCeHUPOBAHME, THJ- porajoreHupoBanHue, rujapartanusa (peakuus Kyueposa),
runpupoBanue. Tpumepuzamus aneruieHa B Oenszon. Oxucnenue ankuHOB. (OcoOble CBOHCTBa
TEPMUHAJIBHBIX aJKUHOB. [I[puMeHeHne aaKuHOB.

Anxanuens. Obmas popmyna ankaaueHoB. CtpoeHune Mojekyn. M3oMepusi 1 HOMEHKIATypa
ankagueHoB. Pusnueckue CBOWCTBA. B3anmHOE pacronokeHue P-cBsi3ed B MOJIEKYJIAX aJIKaJUuEHOB:
KYMYJIMPOBAHHOE, COMPSKEHHOE, U30IMpOBaHHOE. OCOOEHHOCTH CTPOCHHS COMPSDKCHHBIX alKaJIMEHOB,
ux nonydyenue. [lomumepusanus ankaarneHoB. HaTypanbHblil 1 CUHTETHUYECKHUI KayuyKd. Bynkanuzanus
kayayka. Pesuna. Paborer C. B. JleGeneBa. OCOOCHHOCTH PEAKIMA MPUCOCIUHEHUS K allKaJueHaM C
CONPSHKEHHBIMU P-CBA3SIMU.

Huknoankaubl. ['oMmonornueckuii psg u obmas Gopmyina ukioankaHoB. Hanpspkenne mukia
B C3Hs, C4Hs u CsHio, [lonyyenue u Xxumudeckue CBOMCTBA LIMKJIOAIKAHOB: FOPEHUE, PAUKAIBHOE
3amernierre. OcoOble CBOMCTBA ITUKIIONPOIIaHa, IMKIO0yTaHa.

Apenbl. benson kak mpencraButens apeHoB. CTpoeHue Mousekynbl Oensona. CompspkeHue p-
cBsizeid. M3oMepust 1 HOMEHKIIATypa apeHoB, UX noxydeHue. ['omonorn 6eH3ona. Bausaue 60KoBOM menu
Ha 3JIEKTPOHHYIO IIJIOTHOCTH CONPSDKEHHOro P-o0jlaka B MOJIEKYJaX TOMOJIOTOB O€H30ja Ha IpuMepe
Tonyoja. XUMHUYECKHUE CBOMCTBa OeH3ona. Peakiuu 3amerenust ¢ ydactueM O€H30J1a: raJoreHHUpOoBa-
HUe, HUTPOBaHUE U ankuivupoBaHue. [Ipumenenue 6eH3omna u ero romosioroB.CpaBHEHHE PEAKIIMOHHON
CIIOCOOHOCTH O€H305la M TONyoJla B peakuusx 3amemnieHus. OpHeHTupyrolee NeHCTBHE MeETalbHON
IPYNIbI B peakUusax 3aMelleHus ¢ yuactueM tosyona. OpuentanTtsl | u |l pona B peakuusax 3aMenieHus ¢
ydacTueM apeHoB. Peakiiu mo 60K0oBOii 11enu alnKIOEH30I0B.

[IpupoaHble UCTOYHUKHU yraeBonopoaoB. Hedrts u ee mpombinuieHHas nmepepadboTKa.
@®pakUMOHHAs MEPErOHKa, TEPMUUYECKUN M KATATUTUYECKUM KpekuHr. [IpuponHbIii ra3, ero cocraB u
IpakTHYecKoe ucnoib3oBaHue. KameHHbld yroib. KokcoBaHue KaMEHHOro Yrisi. OKOJOTHYECKHE
ACTEKTHI JOOBIUH, TepepabOTKU M UCIIOIb30BAHUS MTOJIE3HBIX UCKOMIAEMBIX.

Pacuernbie 3agauu. Haxoxnenne MonekynsipHOr (pOpMyITbl OPraHMIECKOTO COSTMHEHHS TI0 Macce
(o0bemy) mpoaykTOoB cropaHus. HaxokneHue MoNeKymspHOW (QopMysbl  BEIIECTBA IO  €ro
OTHOCHUTEINIbHOM MIIOTHOCTH U MAacCOBOM J0JI€ 2JIEMEHTOB B coequHeHUsIX. KoMOMHMpOBaHHbBIE 3a]a4H.

Hemoncrpaumu. [lonydeHue MeTtana U3 anerata HaTpusl U TUAPOKCHIA HATpUsA. MoJenu MOJIEKyI
aIKaHOB — IIAPOCTEP>KHEBbIE U 00beMHbIe. ['opeHne MeraHa, MponaH-0yTaHOBOW cMmecH, mapaduHa B
YCJIOBHSIX M30BITKAa M HEJOCTAaTKa KUCIOpoaa. B3peiB cMecu MeTaHa ¢ Bo3ayxoMm. OTHOIIEHHE METaHa,
npornaH-OyTaHoBoO cMmecu, OeH3WHa, mapaduHa K OpOMHOW BOJE M PAcTBOPY MEpPMAaHraHATa KaJHs.
B3pbiB cMecH MeTaHa W XJIOpa, MHUIMHPYEMbI ocBemienneM. Boccranosnenue oxcuma meau (1)
napauHOM.

[[TapocTepxkHEBBIE U 00BEMHBIE MOJACIHA MOJICKYJI CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB. OOBEMHBIE MOJIENN MOJIEKYN ankeHoB. [lomyueHue sTeHa u3 3taHona. OOeciBeYHBaHHE dTe-
HOM OpoMHO# Boabel. OOeciBeunBaHNE 3TEHOM pacTBOpA MEpMaHraHaTa Kanus. [ opeHue sTeHa.

[Tomydyenue amneruneHa w3 kKapOuaa Kanblidsa. B3aumopeicTBue areTwieHa ¢ OpOMHOM BOOM.
B3aunmopeiicTBre aleTuiieHa ¢ pacTBOPOM IepMaHraHara kanus. ['openue aneruiena. Bzaumopeiicteue
alleTHJIEHA C paCTBOPOM COJIM MEIN WU cepedpa.

Mopenu (mmapocTepkHEBble M OOBEMHBIC) MOJEKYNT alKaJueHOB C pa3IUYHBIM B3aUMHBIM
pacroyioxxeHueM P-cBsizeil. Mojenu (mapocTepKHEBBIE M 00BEMHBIC) MOJIEKYIT AJIKQJAMEHOB C Pa3INYHBIM
B3aUMHBIM PACIIOJIOKEHUEM P-CBSI3EH.



[MapocTep>kHEBbIE MOJEIU MOJEKYJT LHKIOAIKAHOB M ajkeHOB. OTHOIIEHHE LMKIOreKcaHa K
pacTBopy IepMaHraHaTa Kauausi 1 OpoMHOM Boje.

[lapoctepxHeBble M O00BEMHBIE MOJENM MOJIEKYJ O€H30ila M ero romoiyioroB. PazneneHue c
MOMOUIbIO JCNIUTENbHON BOPOHKM cMecu OeH3ol—Boja. PactBopenne B OeH30j€ pa3IUYHbBIX
OPraHUYECKUX M HEOPTaHMUYECKUX (HAIPUMEp, CEPhl) BEUIECTB. JKCTPArupOBaHUE KPacHUTENIed U JAPYTUx
BellecTB (HampumMep, nojaa) OEH30JI0M U3 BOJIHBIX pacTBOpoB. ['openue 6enzona. OTHomeHHne OeH30Ma K
OpoMHOIi BOJie U pacTBOPY NepMaHranara kainus. [loinydenue HUTpoOeH3011a.

Komnexkuust «IIpupoanbie UCTOYHUKN YTI€BOAOPOa0BY. CpaBHEHHE IMPOLIECCOB TOpeHHs HeDTH U
npupoaHoro raza. O6pazoBanue He(PTAHON IUIEHKM HA TOBEPXHOCTH BOABI. KaranuTuueckuil KpeKUHT
napaduna. PactBopenue mapaduHa B O€H3MHE U HCIAapeHHE pacTBOpuTess U3 cMmecH. [lnaBnenue
napauHa ¥ ero OTHOIIEHHE K BOJE (PacTBOPEHHE, CpaBHEHHUE IUIOTHOCTEH, cMaunBanue). Pa3nenenue
cMecH OEH3MH—BO/1a C TIOMOIIBIO JICIUTEIEHOW BOPOHKH.

JlaboparopHuble omnbIThl. M3roToBieHue napa@uHUpOBaHHOW Oymaru, UCHBITAHUE €€ CBONCTB —
OTHolleHHEe K Boae u xupam. OOnapyxenue H20, caxu, CO2 B npoaykrax TIOpEHHsS CBEYH.
WsrotoBnenne  Mojenei  rajoreHasikaHoB.  OOHapy)XEHHE  HENPEACIbHBIX  COCIMHCHHH B
HedTenpoaykrax. O3HakoMIIeHHEe ¢ oOpaslamu MOJMATHICHA W MOoJuNponuieHa. PacmosnaBanue
00pa31oB ankaHoB M ajkeHoB. OOHapyKeHHE BOJbI, CAXXH U YIJIEKUCIIOTO raza B MPOAYKTAaX TOPEHUS
YIII€BOAOPOAOB. M3roroBnenue mojeneil ajlkuHOB W UX H30MEpoB. O3HaKOMJICHHE C KOJUICKIIUEH
«Kayuyk u pesuna». O3HakomieHHe C (U3MUECKUMU CBOWCTBaMu OeH3oma. M3rotoBineHue u
UCTIOJIB30BaHUE IMpOCTeero mpubopa s xpomarorpaduu. Pacno3sHaBaHne OpraHMYECKHX BEIIECTB.
Omnpenenenne Ka4eCTBEHHOTO cocTaBa napaduna win 6ensona. [lonyyeHue aneTuneHa u ero OKUCICHUE
pactBopoM KMnO4 i 6pomMHO# BOIOM.

Kucaopoacoaepxauue coeuHeHUs

Cnuptsei. CocraB u kiaccupukanus cuuptoB. VizoMepusi ciupToB (MON0KEHUE THIPOKCUIBHBIX
TPYII, MEXKKIACCOBas, YIJIEPOJHOTO cKejeTra). DU3MYECKHe CBOMCTBA CIUPTOB, WX TOJyYCHHUE.
Me:xMorneKkynsapHas BOJOPOJIHAs CBSI3b. XMMHUYECKHE CBOICTBA CIIUPTOB, O0YCIOBIECHHBIE HAIUYUEM B
MOJIEKYJIaX ~ THAPOKCWIBHBIX  TPYIII: oOpa3zoBaHue AJIKOTOJISITOB, B3aUMOJICUCTBUE c
TaJIOTCHOBOJIOPOJAMH, MEXMOJICKYJIIpHAs W BHYTPUMOJCKYJSIpHAs JeruapaTamus, >STepudurams,
OKHUCJICHHE U JIETHIpUpOBaHUE cIUPTOB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX ciUpTOB. KauecTBeHHas
pEeaKuus Ha MHOTOATOMHbBIE CIUPTHI. BaskHeimme npeacraBuTenu cnupToB. GU3HOIOTHYECKOE AEHCTBHE
MeTaHoJa U dTaHoJa. AJTKOTOIH3M, ero nocneacTsus. [IpodunakTrka aakoronusma.

®enoubl. DeHout, ero (GU3NYECKHE CBOMCTBA W TONYYeHHE. XHMMHUUYECKHE CBONCTBA (peHOJIa Kak
byHkus ero ctpoeHus. KucnotHeie cBoiicTBa. B3auMHOe BiHMsSHHE aTOMOB M TPYII B MOJEKYJax
OpraHWYECKUX BemecTB Ha mnpumepe ¢enona. llonmukonnencamus ¢eHona ¢ GopMaIbIETHIOM.
KauectBennas peakuus Ha (enon. Ilpumenenue ¢enona. CpaBHEHHME KHUCIOTHBIX CBOWMCTB BEIIECTB,
COJIepXKAIINX TUIPOKCUIIHHYIO TPYIIY: BOJbI, OJHO- U MHOTOATOMHBIX CIHUPTOB, peHona. [Ipumenenue
MPOU3BOIHBIX (PeHOA.

Anpaeruasl U KeTOHBI. CTpoeHHME MOJIEKYN aJbIETHJIOB U KETOHOB, MX H30MEpUS U
HOMeHKIaTypa. OcoO0eHHOCTH CTpOEeHUsI KapOOHWIbHOM rpymnnbl. @u3ndeckue cBOMCTBa popManbaeruia
U ero romoioroB. OTAenbHbIE MPEACTABUTENM aNbJETHJAOB MU KETOHOB. XHMHUUYECKHE CBOMCTBA
albJACTUIOB, OOYCJIOBJICHHBIC HAJIMYHMEM B MOJIEKYyJe KapOOHWJIHHOW TPYMIbl aTOMOB (THAPUPOBAHUE,
OKHCJICHHE aMMHa4YHbIMH pPacTBOpaMHu oOkcuaa cepebpa u ruapokcuaa meau (I1)). KauectBenubie
peaknuu Ha anpAerunbl. Peaknms monukoHmeHcanuu QopManpaeruaa ¢ ¢genonoM. OcobeHHOCTH
CTPOCHUS W XUMHUYECKUX CBOWCTB KETOHOB. HykneoduibHOE mpHCOEANHEHHE K KapOOHHIBHBIM
coenuHeHUAM. [IpricoeMHeHne IMaHOBOI0poAa U TUApocyIbduTa HaTpusi. CrIOCOOBI MOTyYEHUS.

KapGonoBsie kuciunotbl. CTpoeHHE MOJEKYyT KapOOHOBBIX KHCIOT U KapOOKCHUIHHON
rpymnmbl. Knaccudukanus m HOMEHKIIaTypa KapOOHOBBIX KHCIOT. Du3N4YecKre CBOMCTBA KapOOHOBBIX
KUCIOT W UX 3aBUCHMOCTh OT CTpoeHHs Mojekyl. CrocoObl momyueHus. OOmme cBolicTBa
HEOPTaHWYECKUX W OPTaHMYECKUX KHUCIOT (B3aUMOJCHCTBHE C METaJIaMH, OKCHJIAMHU METAJIJIOB,
OCHOBaHUSIMHU, COJIIMH). BIusHME yTriieBOJOpOIHOTO paauKaia Ha CHITy KapOOHOBOW KHCIIOTHI. Peakiius
sTepuUKaIK, yCIOBUS €€ MPOBEJACHHS. XUMUYECKUE CBOWCTBA HEMpeeNbHBIX KapOOHOBBIX KHUCIIOT,
00yCIIOBJICHHbIE HAJIMYMEM P-CBA3U B Mosiekyie. CinoxHbie 3¢upbl. CTpoeHHE CIOXKHBIX 3(DUPOB.
Homenknarypa cioxHbIx 3QupoB. OOpaTUMOCTh PEAKINH dTePUPHUKAINH, THAPOIU3 CIOKHBIX YPHUPOB.
PaBHOBecue peakuun 3TepuduKanuun — ruApoIn3a; GaKTopsl, BIUSIONINE HA HEro. Pemnenne pacueTHbIX



3aJa4 Ha OIpe/eeHHe BbIX0Aa MPOAYKTa peakiuu (B %) OT TeOpPEeTUYECKH BO3MOYKHOTO, YCTAaHOBIICHUE
(GbOpMYJIBI U CTPOCHHMS BEIIECTBA MO MPOAYKTaM €0 CropaHus (WM THIPOIN3a).

Kupsi. XKupsl kak cinoxsble 3pUpbl IMIepuHa U KapOOHOBBIX KHUCIOT. CocTaB U CTpOCHHE
xupoB. HomeHkiatypa u kinaccuduxanus sxupos. Macna. XXupsl B npupoje. buonornyeckue ¢pyHkimuu
xupoB. CBoHcTBa XupoB. OMbBUICHHE XUPOB, MOTydeHHuEe Mbula. OOBsICHEHHE MOIOLIUX CBOWCTB MbLIA.
['uppupoBanue xuakux xupoB. Maprapun. [lousarue o CMC. OObsicHeHHEe MOIOITUX CBONCTB MbLIa U
CMC (B cpaBHCHHN).

PacueTrHble 3aJavdu. Breraucnenus mo TCPMOXUMHNYCCKHUM YPABHCHUAM.

JemoncTpanun. Ousnueckue CBOMCTBA 3TaHOJa, pornaHona-1 u Oyranomna-1. [lapocrepxHeBbie
MOJICNIA MOJICKYJT u30MepoB ¢ MoJekyasipHeiMH (popmyrmamu C3HgO um CsHi100. KommuectBennoe
BBITECHEHHUE BOJOpPOJAA U3 cnupta HatpueM. CpaBHEHHE pPEaKIMil TOPEHHsS 3THJIOBOTO M IIPOIUIIOBOTO
cnupToB. CpaBHEHUE CKOPOCTEH B3aMMOJEHUCTBHUS HATPUs C 3TAHOJIOM, MPOMAHOJIOM-2, TIHULEPUHOM.
[Tomryuenue npoctoro a¢upa. [lonyuenue cioxuoro a¢upa. [lonmyuenue srena u3 aTaHona.

PactBopumMocTh (peHONA B BOJIE MpU OOBIYHOW U MOBBIMICHHOW TemrepaType. BoiTecHeHue (heHoa
u3 GeHosITa HATpHs YroJIbHOM KucioTol. Peaknus denona ¢ xmopuaom xkenesa (I11). Peakius ¢genomna ¢
dbopManbaerHaIoM.

[[TapocTepkHEBBIE MOJEIM MOJIEKYJ albJErMJ0B M HU30MEPHBIX MM KeTOHOB. OKuCIeHHE
OeH3anpaernna Ha Bo3ayxe. Peakums «cepeOpstHOro 3epkanay. OKUCIEHHE albACTHIOB THIPOKCHIIOM
menu (11).

3HAKOMCTBO ¢ (U3HYECKUMH CBOWCTBAMH HEKOTOPBIX KapOOHOBBIX KHCJIOT: MYPaBBUHOM,
YKCYCHOHM, MPONMHOHOBOW, MAcCISHOHM, IIaBEIeBOW, JMMOHHOW, OJIEMHOBOW, CT€apHUHOBOM, OEH30HHOM.
Bosronka OeH301HON KHUCIOTHL. OTHOIICHHWE pPa3IMYHBIX KapOOHOBBIX KHCIOT K Boje. CpaBHECHHE
KHCJIOTHOCTH CPE/Ibl BOJHBIX PAaCTBOPOB MYpPaBbUHOM M YKCYCHOM KHCJIOT OJMHAKOBOW MOJISIPHOCTH.
[TomyuyeHue MNPHUATHO MaxXHYyHIEro cioxHoro 3¢upa. OTHomeHHEe K OpOMHOW BOJE U PacTBOPY
NepMaHraHaTa Kajaus TMpeleibHOM W HempeneabHOW KapOOHOBBIX KucioT. lllapocrepikHeBble MOACIH
MOJIEKYJI CJIOKHBIX 3(UPOB M H30MEPHBIX UM KapOOHOBBIX KHUCIOT. OTHOIIEHHWE CIMBOYHOTO,
MOJICOJTHEYHOTO0 M MAIIMHHOTO Macjia K BOJHBIM pacTBOpaM OpoMa U IiepMaHTaHaTa Kajusl.

Jlaboparopubie onbIThl. PacTBopeHue riuiepuHa B Boje. B3aummoneicTBHe TIIMIIEpUHA C
Cu(OH).. Pextudukarms cmecu Boma-3tanon (1-2 craaumu). BsaumoneiictBue QeHoga ¢ pacTBOPOM
nienoun. Pacrio3HaBaHue pacTBOpOB (eHOJATAa HATpHs U KapOoHaTa HaTpus (6apOOTaX BbBIIBIXAEMOIO
BO3/yXa WIM JIeHCTBHE CUIbHOM KUCIIOTHI). B3anMoneiicTBue genona ¢ 6pomHoil Bojoil. PacriosHaBanue
BOJHBIX PAcTBOPOB (eHoJa | TIUIEpUHA. 3HAKOMCTBO C (DU3UYECKMMU CBOWCTBAMHM OTICIBHBIX
IpeJCTaBUTeNeN ajabJAETUA0B U KETOHOB: alleTalbJeruia, aleToHa, BOJAHOIO pacTBopa (opMaibaeruia.
Oxucnenue 3TaHoja B 3TaHalb. Peakuus «cepeOpsiHOro 3epkanay. OKUCIeHue anbAerH10B THAPOKCHIOM
memu (I1). [onyuenue deHomopop- MambAEruaHOrO MojauMepa. B3amMoneiicTBUEe pacTBOpa YKCYCHOM
KUCITOThI ¢ MaruueM (rmHKOM), okcugom meau (1), ruapokcumom sxenesa (l11), pactBopom kapbonata
HaTpUs, PACTBOPOM cTeapaTa Kanus (Mpu1a). O3HaKOMIIEHHE ¢ 00pa3liaMy CI0XKHBIX 3QupoB. OTHOIIEHHE
CJIO’KHBIX 3()MPOB K BOJIE U OPraHUYECKUM BelllecTBaM (Hampumep, KpacuTensMm). BeiBeneHue »KupHOro
ISTHA C MOMOIIBIO CIOXKHOTO 3pupa. PacTBOPUMOCTh KUPOB B BOJE U OPraHUYECKUX PACTBOPHUTEISAX.
PacriozHaBaHue CIMBOYHOrO Macjia W MaprapuHa ¢ IOMOULIbKO ITOJKHMCIEHHOIO TEIUIOr0 pacTBopa
KMnOg4. Iomyuenne mbina. CpaBHEHHE MOIOIIMX CBOWCTB X03siicTBeHHOro Mbiia U CMC B KecTKoi
BOJIE.

JKclepuMeHTaAlbHbIe 3a1aul. Pacrio3HaBaHue pacTBOPOB aleraTa HaTpusi, KapOoHaTa HaTpus,
CHJIMKaTa HaTpus W cTeapara HaTpus. Pacno3HaBanume oOpa3lOB CIMBOYHOTO Macjia M MaprapHHa.
[Toryuenne kapOOHOBOM KHCIOTHI U3 MbuIa. [loydyeHne ykcyCHOW KHCTIOTHI U3 alleTata HaTpusl.

YraeBoabl
MoHo-, 11- 1 nosucaxapubl. [IpeacTaBUTeNN KaK10M TPYIIIbI.

buonoruueckas posib yrieBoaos. X 3HaueHue B )KU3HU YeIoBeKa U o0lIecTBa.

Mounocaxapunabl. Imoko3a, ee ¢usnyeckue cpoiictBa. CTpoeHHE MOJEKYJbl. 3aBUCUMOCTb
XUMHUYECKHX CBOMCTB TJIFOKO3BI OT CTPOCHUS MoJieKyJibl. B3aumoaeiictBue ¢ ruapokcugom meau (1) mpu
KOMHATHOW TemImeparype U HarpeBaHUM, OTEpUPHKAIMS, pPEAKLUUs «CepeOpsSHOro 3epKanay,
ruapupoBanue. Peakuuu OpoKeHHS TIIOKO3bI: CHUPTOBOTO, MOJOYHOKHCIOTO. ['JI0K03a B mpupofe.



buonorunyeckas posab 1it0Ko3bl. [I[prMeHeHHe TII0K03bl HA OCHOBE €€ CBOMCTB. DpyKTO3a KaK M30MEp
[JIFOKO3BI.

HAucaxapunel. CrpoeHue aucaxapunoB. BoccraHaBiuBarooIlie U HEBOCCTaHABIMBAIOIINE
mucaxapuabl. Caxaposa, JaKTO3a, Malbmo3d, WX CTpOeHHE U Ouoyioruyeckas pojib. [uaponus
nucaxapuioB. [IpomblliuieHHOE MOTY4YeHHE caXxapo3bl U3 IPUPOJHOTIO CHIPBS.

[Tonucxapuasl. Kpaxman u memironosa (CpaBHUTENbHAs XapaKTEPUCTHKA: CTPOCHHE, CBOMCTBA,
Oouosnorudeckast poisib). dusnueckre cBONCTBA MOAUCAXapUI0B. XUMUYECKUE CBOWCTBA MOJIMCAXapUIOB.
'mpponus nonucaxapunoB. KauecTBeHHas peakuus Ha Kpaxmai. [lonucaxapuzabl B mpupoae, HX
Ouonoruueckass poisb. Ilpumenenue mnonmcaxapunoB. IloHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX.
B3aumojeiicTBie 1E/UII0I03bI C HEOPraHMYeCKMMH M KapOOHOBBIMH KHCJIOTaMH — OOpa3oBaHHe
CJIO’KHBIX 3(pUpOB.

JdemoncTpamuu. OOpa3ipl YIVIEBOJOB W HW3ACIMNA M3 HUX. B3aummomelcTBHe caxapo3bl C
ruapokcuaoM meau (II). [Momydyenue caxapara Kanblivsl U BBIJICJICHHE caxapo3bl U3 pacTBOpa caxapara
Kanpuus. Peakuus  «cepeOpsHOro  3epkana» Julsl  TJIIOKO3bl. B3anMopaelcTBHE — IUIIOKO3BI €
bykcuHcepHUCTONW KHcaoTOM. OTHOLIEHHE PAacTBOPOB Caxapo3bl U MalbTO3bI (JIAKTO3bl) K THAPOKCUAY
memu (II) nmpu HarpeBanuu. O3HakoMiIeHHWE C (U3MYECKUMH CBOMCTBAMH LEIUTIOJO3bI M Kpaxmala.
HabGyxanue nemono3sl U kpaxmana B Boje. [lomyyeHne HUTpaTa HeUII0I03bI.

JlabopaTopuble onbITbl. O3HakoMiIeHHE C (PU3MUYECKHMMH CBOWCTBAMHU TIIFOKO3bI (amTedHas
ymakoBka, Tadnetku). Bzaumopeticteue ¢ Cu(OH)2 nipu paznnynoit Temneparype. KucioTHbI#i ruapoan3
caxapo3bpl. 3HAKOMCTBO C oOpa3uamu mnonucaxapuzoB. OOHapyxeHHEe Kpaxmala ¢ [OMOIIbIO
KaueCTBEHHOW peaklny B Mejie, xjebe, kiieTuaTke, Oymare, kielcrepe, Horypre, Maprapuae. 3HaKOMCTBO
C KOJUIEKIMEN BOJIOKOH.

OKcrnepuMeHTalIbHbIE 3a7aud. Pacrio3HaBaHue pacTBOPOB TJIIOKO3bl UM riuiepuHa. OnpezeneHue
HAJIMYUS KpaxMaja B MeJie, Xjaebe, MaprapuHe.

A3oTcoaepkaliue CoeJUHEHU

Amunsl. CocraB u crpoeHne amuHOB. Kiaccudukanus, n3omMepusi 1 HOMEHKJIATypa aMHHOB.
Amudatndeckne amuHbl. AHuIUH. [lomyueHue aMHUHOB: aNKUIMPOBAHWE aMMHaKa, BOCCTAHOBJICHHE
HUTpOcOeIUHEHUN (peakuus 3uHUHA). PU3NYECKUE CBOMCTBA aMUHOB. XMMHUYECKUE CBOMCTBA aMHHOB:
B3aMMOJICHCTBUE C BOJOW M KHUCIOTaMHU. ['OMOJOrMYecKHid psifi apOMaTHUYECKHX AMUHOB. B3amMHoe
BIMSHHE aTOMOB B MOJEKYJIax Ha IMpUMEpe aMMMaKa, aau@aTHUYecKuX M apoMaTHYeCKUX aMHHOB.
[IpuMeHeHne aMHHOB.

AmMuHokucnorsl M Oenku. CocrtaB U CTpPOCHHE MOJEKYJI aMHUHOKUCIOT. M3omepus
AMUHOKHCIIOT. JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB AaMHHOKHCIOT M €€ IPUYUHBI.
B3aumoneiicTBue aMHUHOKUCIOT C OCHOBaHUSAMHU. B3auMOIEHCTBHE aMUHOKHUCIOT C KHCJIOTaMH.
OO6pa3oBanrue BHYTPUMOJICKYJIAPHBIX cojied (OumosisipHOro uoHa). Peakius MNOJUKOHIEHCAIUN
aMMHOKUCIIOT. CHUHTETHYECKHE BOJIOKHA (KampoH, SHAHT M Ap.). buonornyeckas pojib aMUHOKHCIOT.
[IprMeHeHre aMMHOKHUCIIOT.

benku kak npupoaHsle Ouononumepsl. [lentuaHas rpymnmna aToMoB U MENTHAHAS CBs3b. [lenTusl.
benku. IlepBuuHas, BTOpUYHAs W TPETHYHAs CTPYKTYpbl O€lKOB. XMMHUYECKHE CBOHCTBA OENKOB:
ropeHue, JeHaTypalus, TUApoJIn3, KaueCTBEHHbIE (LIBETHBIE) peakluu. buonornyeckue pyHKIMH OEIKOB.
3HaveHue OenkoB. I'obanpHast npobiiema GeIKOBOro roj0aHus U IMyTH €€ peIeHHs.

H y x n e uHoBble Kucaorbl. OOmui 1aH cTpoeHHs HYyKiIeoTuaAoB. lloHsatue o
NUPUMHIMHOBBIX U IYPUHOBBIX OCHOBaHUsAX. [lepBuyHas, BropuyHast U TpETUUHAsS! CTPYKTYPBI MOJIEKYJIbI
JHK. buonornueckas pons JIHK u PHK. I'ennas naxenepus u Ouotexnonorusi. TpancrenHnsie GopMbl
YKUBOTHBIX U PACTEHUM.

HemoHcTpanmu. Pu3nyeckue CBOMCTBa MeTWiIaMuHa. ['opeHue MeTwiamuHa. B3ammonencTBue
aHWJIMHA M METUJaMHMHA ¢ BOAOM W kucimoramu. OTHomeHHe OeH30Jla M aHWIMHA K OpOMHON BoOJeE.
OxkpammuBaHue TKaHeH aHUIUMHOBBIMU KpacuTemsiMu. OOHapykeHue (QYHKIMOHAJIBHBIX TpYII B
MOJIEKYJIaX AaMHUHOKUCIOT. HelTpanuzauusa 1menoun aMuHOKUCIOTOW. HeWTpanns3auus KHCIOTHI
aMUHOKHCIIOTOU. PacTBopenue u ocaxxnenue 0enkoB. JleHaTypaius OenKoB.

KavectBennsle peakiuu Ha 6enku. Monenu monekynsl JIHK u pasznuunsix Bugos monexyn PHK.
OO6pa3upl TPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM PaCTeHUN M )KUBOTHBIX; JIEKAPCTB U MPENapaTos,
U3TOTOBJICHHBIX C IIOMOIIBIO T€HHON MHXKCHEPUH.



JlaGopaTopHbIe OMBITH. VM3roTOBICHNE MIAPOCTEPKHEBBIX MOJIENICH MOJIEKYJI W30MEPHBIX aMHUHOB.
Nzrorosnenne mozeneir m3oMepHbIx Moiekyn coctaBa C3H7NO. PactBopenune OenkoB B BOAEC W HX
koaryssius. O6HapyxkeHue Oeika B KypUHOM SHIE U B MOJIOKE.

BuoJsiornyecku aKTUBHbIE COeITMHEHUS

Butamunsl. [lonsarue o Butamunax. Mx knaccudukanus u o6oznauenue. Hopmel norpebienus
BUTaMUHOB. BomopactBopumble (Ha mnpumepe ButamuHa C) U KUpOpAcTBOpUMBIE (HAa MpUMepe
BuTaMuHOB A u D) Butamumsbl. [ToHsTie 00 aBUTAMUHO3aX, TUIIEP- ¥ TUIIOBUTaMIHO3axX. [IpodunakTika
ABUTAaMHUHO30B.

®epmeHnTh. [lonarue o pepMenTax kak 0 OMOIIOTMYECKUX KaTaau3aTopax OENKOBOM MPUPOIBL.
3HayeHWe B OHMOJOTMM M TPUMEHEHHE B NPOMBIIUICHHOCTH. OCOOEHHOCTH CTPOCHHS M CBOWCTB
(bepMEeHTOB: CeNEeKTUBHOCTh U AP(PEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU ()epPMEHTa OT TeMIIepaTyphl U
pH cpensl. TopMoHBI. [loHSITHE O TOpMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEIICCTBAX, BHIOIHSIOIIAX
SHIOKPUHHYIO PETYJSIUI0 KU3HEIEATEIbHOCTH Oopranu3moB. Kiiaccudukanus ropMOHOB: CTEpOUIbI,
IIPOU3BOJHBIE AMUHOKHCIIOT, IOJMIENTUAHbIE U OEIKOBbIE TOpPMOHBL. OTAEIbHBIE IPENCTABUTENN
TOPMOHOB: 3CTPAJNOI, TECTOCTEPOH, HHCYJINH, apeHaIHH.

JlexapcrBa. IloHaTtue o JnekapcTBaXx Kak XHMHUOTEpANEBTHYECKUX Ipenaparax. [pynmsl
JeKapcTB: cylbdaMuapl (CTpenTOonu ), aHTUOMOTUKH (NMEHUIWUIMH), aclUpHH. be3omacHble CrocoOb
IPUMEHEHUS, JICKApPCTBEHHBIC ()OPMBI. AHTHOMOTUKH, UX KJIACCU(DUKAIHSI TTI0 CTPOCHUIO, THITY U CIIEKTPY
neiictBus. [{ucbakrepros. HapkoTuku, HapkoMaHus U ee mpoduiakTuka.

Hemoncrpauuu. OOpa3ipl BATAMUHHBIX penapatoB. [lonuBuramunsl. Uimroctpanuu goTtorpaduii
KUBOTHBIX C pa3IMYHbIMM (Qop MamMu aBUTaMHHO30B. CpaBHeHuEe ckopocTH pasioxkeHus H202 mop
neiictBueM ¢epmenTta (kaTtanasel) U Heopranmdeckux kartamuzatopoB (KI, FeQs, MnOy). ITnakar wiu
KoJoTpaMMa C HU300paKeHHEeM CTPYKTYPHBIX (OpMyN 3cCTpaauoiia, TECTOCTEpPOHA, aJpeHAMHA.
BsaumoseiictBue anpeHanuna ¢ pactsopom FeCls. BenkoBas mpuponaa nHCyauHA (IBETHBIE PEAKIIUKM Ha
6enkn). [lnakaTer WM KogorpaMmsbl ¢ GopMyaMu aMuia Cyinb(paHUIOBOW KUCIOTHI, TUTUAPOQOITHEBOM
U JIOXKHOW AUTHAPOPOTUEBOM KUCIOT, OCH3WINEHUIIUUINHA, TETPALMKINHA, IIeOTaKCHMa, aCIUPUHA.

Jlaboparopubie ombiThl. OOHapykeHHWE BUTaMHHA A B pactureiabHoM Maciie. OOHapyKeHHE
ButamuHa C B s16;104HOM coke. OOHapyx)eHue BuTamMuHa D B jxenTke KypHHOTo sifiia. @epMeHTaTUBHBIH
TUAPOJIN3 Kpaxmajla 1oJ JeHCTBUEM amuiiasbl. Pa3nokeHue nepokcuaa BoAopoja IOA JEHCTBUEM
KaTanasbl. J[eiicTBHE eruIporeHasbl Ha METHJICHOBBIN CUHUNA. VcibITaHWE pacCTBOPUMOCTH aJpeHaInHa
B BoJe M coisiHOM kuciore. OOHapy)XeHHe acIUpHHa B TOTOBOHM JieKapcTBeHHOU (opme (peakuueit
TUAPOIN3a WU IIBETHOM peakiuel ¢ cyiabhaToM Oeprinius).

XHMHYECKHI IPAKTHKYM

KauecTBeHHBIN aHANW3 OPraHUYECKUX COCMUWHEHUU. YTieBonopoasl. CroupTel U (PEHOBI.
Anpneruspl U KeToHbl. KapOOHOBBIE KHCIOTHIL. YTIEBOAbL. AMHHBI, AMHUHOKHCIIOTBHI, OEIKH.
WNnentudukanus opraHudeckux coeAuHeHuid. [leiicTBue (GepMeHTOB Ha pa3iHyYHbIE BellecTBa. AHAIN3
HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB (acUpHHa, TapaleTaMoa).

Oo0mas xumus. 11 kiaacc.

Crpoenne aroma

ATOM — craoxHasf yacTuma. ATOM — ciloXHas 4actuua. Jloka3zaTeslbCcTBa CIOKHOCTH
CTpPOEHHMSI aToMa: KaTOAHbIE M PEHTIeHOBCKHE Jyud, (GoTodddeKT, paauoakTUBHOCTh. OTKpbITHE
3JIEKTPOHA, MPOTOHA U HeliTpoHa. Mozenu crpoenus atoma (Tomcona, Pezepdopna, bopa). Makpomup u
Mukpomup. KBaHTOBO-MexaHHUECKHE MPEICTABICHNUS O CTPOCHUN aTOMa.

CocTtossiHHE DIEKTPOHOB B aTtome. HykiaoHb: NpoTOHBI W HEUTpoHBL. Hykmmuel.
N306apel 1 nzotomnbl. KBaHTOBO-MEXaHWYECKUE MPEACTABIECHUS O MpHUpojae ekTpoHa. [loHsTre 00
NIEKTPOHHOW OpOUTaIM U JIIEKTPOHHOM obOnake. Keanmoevle uucna: 2naenoe, opoéumanvHoe
(nobounoe), maznumnoe u cnunoeoe. IlpaBuia 3amoJIHEHUSI SHEPreTUUYECKUX YpOBHEH M opOuTanen
aneKkTpoHamH. [IpUHIMI MUHMMyMa OSHEpruH. OIEKTPOHHbIE KOH(UIypalMu aTOMOB M HOHOB.
Oco0eHHOCTH AJEKTPOHHOTO CTPOEHHS aTOMOB XpoMa, MeJlu, cepedpa u Jip.

BaneHTHBIE BO3MOJXHOCTH AaTOMOB XHUMHUECKHX OJJIEMEHTOB. BaneHTHbIe
9JIEKTPOHBL. BaneHTHbIE BO3MOXHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB, OOYCIIOBIEHHBIE Pa3IMYHBIMU
¢dakropamu. CpaBHEHHE MOHATHI «BAJIEHTHOCTb» U «CTEMIEHb OKUCICHUS.



I[Tepuoaunueckuu 3aK0H Hu I[lepuonuueckas cuUcTeMa XUMUUYECKHUX
snementoB J[. M. MengeneeBa u cTpoeHue artoma. IIpeanocbulku OTKpPHITUA
[Tepmonnueckoro 3akoHa. OTkpeiTHE 3akoHa. IlepBas dopmynupoBka Ilepuogudeckoro 3akoHa.
Crpykrypa Ilepmoanueckoil cucteMbl 31eMeHTOB. COBpEMEHHBIE MPEACTABICHUS O XUMUYECKOM
anemente. Bropas ¢opmymupoBka Ilepuonmueckoro 3akona. Ilepuonmyeckas cucreMa M CTPOEHHUE
atoma. ODuU3MYECKUH CMBICI MOPSAOKOBOIO HOMEpPA JJIEMEHTa, HOMEPOB TIpPYHIbI WU NEPHOJA.
[Iepnoanueckoe U3MEHEHUE CBOMCTB DJIEMEHTOB: paguyca aToMa, 3JIEKTPOOTPULATEIBHOCTH. [IpuunHbI
WU3MEHEHUSI METAUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX W MEpUOAaX, B TOM
yuciae u B Oonbmux. Tperbsi ¢GopmymnupoBka [lepuoanyeckoro 3akoHa. 3nadenue llepmonmueckoro
3akoHa ¥ [lepuoauueckoil cucTemsl JUisl pa3BUTHS HAYKU U IOHUMAaHUSI XUMUYECKON KApTUHBI MUDA.

HMemoncrpamuun. Doroddpdexr. Karomusie myun (JIEKTPOHHO-ITYYEBBIE TPYOKH), MOJEIH
3JICKTPOHHBIX 001aK0B (opOuTaNeit) pazauyHon ¢hopmel. Pasnmuunbie BapuanTsl Tadbsmi [lepuoanueckoi
cucteMbl xumuueckux diemeHToB J[. U. MenneneeBa. OOpas3ibsl TPOCTBIX BEIIECTB, OKCHIOB U
TUAPOKCUIOB IEMEHTOB 3-TO MEpUO/ia U IEMOHCTPALU UX CBOMCTB.

Crtpoenue BemecTBa.
JAucnepcHble CHCTEMBI

Xumuueckas CcBA3b. EnaumHas mnpupona XxumMuueckol cBsa3u. Ilonsatue o
XMMHYECKOH CBS3M KakK IPOIECCe B3aMMOJCHCTBHS aTOMOB C OOpa3oBaHHUEM MOJEKYJ, HOHOB U
panukanoB. Buabl xuMudeckoii cBI3u. AMOpQHbBIE U KpUCTaNIMYECKUE BellecTBa. MoHHas XuMHUyecKas
cBs3b. JIMMoMbHBIN MOMEHT CBsi3M. CBOMCTBA BEIIECTB C MOHHOM KPUCTAIUTMYECKON PEIIETKOM.

KoBasienTtHast cBsizsb. MeTo[ BaJICHTHBIX CBs3€dl B 00pa3OBaHMM KOBAJCHTHOM  CBSI3HU.
DIIEKTPOOTPULIATENILHOCTh U PA3HOBUIHOCTH KOBAJEHTHOM CBSI3W MO 3TOMY IPHU3HAKY: MOJISIPHAS U
HEIOJISIPHASL.

Cnoco0 mepekpbIBaHMs AJNEKTPOHHBIX OpOUTalell M KiacCHU(pUKalUs KOBAICHTHBIX CBS3EH IO
TOMY TMPHU3HAKY: CT- M P-CBsi3u. KpaTHOCTh KOBAJIEHTHBIX CBS3€H M MX KiIacCHU(UKAIMSA MO 3TOMY
NpU3HAKYy: OJUHApHAas, ABOWHAA U T. A. MexaHu3Mbl 00pa3oBaHUsl KOBaJCHTHOW CBS3H: OOMEHHBIN U
JIOHOPHO-aKIENTOpHBIA. KpucTaymuyeckoe CTpOCHHE BEIIECTB C 3TUM THUIIOM CBSI3HM, UX (pU3MYecKue
CBOMCTBA.

Mertammdeckas CBs3b W €€ OCOOCHHOCTH. (DH3MUYECKHE CBOICTBA METAUIOB Kak (yHKIHSA
METAJUIMYECKOU CBSI3U U METAJUIMYECKOW KPUCTAIIMYECKOM PELIeTKH.

Bopoponnas cBsizsb U MexaHU3M ee€ 00pa3oBaHMs. MeXMOJEKyIsIpHas U BHYTPUMOJEKYIsSpHas
BOZIOPO/HBIE CBsI3U. PU3MUYECKHE CBOMICTBAa BELIECTB C BOJOPOJHOM CBS3bI0. buosornmdeckas poib
BOJIOPOJTHOM CBSI3M B OPraHU3ALIMU CTPYKTYp OHOTIOTUMEPOB.

Ban-nep-BaanbcoBo B3aumojeiictBue. OpHEHTAllMOHHOE, WHIYKIMOHHOE M JHUCIIEPCHOHHOE
B3aUMOJICCTBUE MEX]y MOJEKYJlIaMH. YCIOBHOCTb pa3/IeJI€HUs BEUIECTB IO THUIIAM CBS3M, €IUHAas
IIPUPOJA XUMUYECKOU CBSI3H.

l'ubpuauzanus opbutaneit u reoMeTpuss MoNeKya. Teopus rubpuauzanuu. TUTBI
TUOPUIM3AIIY JJIEKTPOHHBIX OpOUTaell U TeOMETPHUs OPraHUYECKUX U HEOPTAaHUYECKUX MOJICKYJI.

Teopus cTpoeHUS XHUMHUECKUX coeauHeHHU. [lpeanocbulkn cO34aHUS TEOPHUH
CTPOEHUS XUMUYECKUX COCIMHEHUN: Che3] ecTecTBoucHbiTareneil B r. llIneepe. JInuHOCTHRIE KauecTBa
A. M. byrnepoBa. OCHOBHBIE MOJOKEHUS TEOPUA XUMUUYECKOTO CTPOEHHUSI OPraHUYECKUX COECIUHEHUN U
COBPEMEHHON TeOpuu CTpoeHus. M3omepuss B OpraHM4ecKod XUMHUHU. B3anMHOE BIMSHUE aTOMOB B
MOJIEKYJIaX OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB.

OCHOBHBIE HAINpaBIICHUS PA3BUTHS TEOPHH CTPOCHUSI OPTraHUYECKHX COCTUHEHUN (3aBHCHMOCTH
CBOMCTB BEILECTB HE TOJIBKO OT XMUMHUYECKOTO, HO M OT HX DJIEKTPOHHOTO U MPOCTPAaHCTBEHHOTO
cTpoenus). UHAyKIHOHHBINH U Me30MepHBIi 3 dexTri. CTepeoperyaspHOCTb.

JAuanekTuuyecKkue OCHOBBI OOMHOCTH JABYX BEAYIMHUX TEOPHHU XHUMHUH.
Huanexktuueckue ocHOBHI obmiHocTH [leproandeckoro 3akona J{. . MenneneeBa u Teopuu CTpoeHHs A.
M. bytnepoBa B cTaHOBJIEHUH (paOOTHI MpeNLIECTBEHHUKOB, HAKOIUIEHHE (PAKTOB, ydacTue B che3Jlax,
PYCCKHIT MEHTAIUTET), Mpeacka3zaHuu (HoBble d1eMeHTh — Ga, Se, Ge 1 HOBbIe BelecTBa — HU30MEPHI)
U pa3BUTHH (TpU (HOPMYIUPOBKH).

[TlonumMeps opranuueckue M Heopranuueckue. llomumepsl. OCHOBHbIE MOHATHUSA
XUMHUH BBICOKOMOJIEKYJISIPHBIX COETMHEHUI: «MOHOMEP», «IIOJIMMEPY», «MAKPOMOJIEKYJIa», «CTPYKTYpPHOE
3BEHOY», «CTEMEHb NOJUMEpPU3AINN», «MOJEKyisipHas wmacca». CrHocoObl MONTYYeHHUS MOIUMEPOB:



peakuuy TMOJIMMEpH3aluid U ToJuKOHAeHcanuu. CTpoeHHe TMOoJMMEpOB: TeoMeTpuueckas Qopma
MaKpPOMOJIEKYJI, KPUCTANIMYHOCTE U aMOpP(HOCTb, CTepeoperyisipHOCThb. [lomuMepsl opraHudeckue u
Heoprannueckue. Kayayku. [Inactmaccel. Bonmokna. buomonmmepsr: 6eIKM U HYKICHMHOBBIE KHCIIOTHI.
Heopranuueckue moiMMepbl aTOMHOIO  CTPOEHHUs  (QUIOTPONMHbIE  MOIU(pUKALMU  YIiaepoja,
KPUCTAJUIMYECKUN KPEMHHH, CeleH W TeJUIyp LENOYEYHOrOo CTPOCHHUS, AUOKCUJI KPEMHHS U JIp.) U
MOJIEKYJISIPHOTO CTPOEHHUS (cepa IutacTuyeckas u Jip.).

Hucnepcusie cucTeMbl. YucTele BeniecTBa U cMecH. Kiraccuukanms XUMHYECKUX BEIIECTB
no uucrore. CocraB cmeceil. PactBopwl. PactBopumocth BemectB. Kiaccuduxamnus pactBopoB B
3aBUCHUMOCTH OT COCTOSIHUSI PACTBOPEHHOTI'O BEIIECTBA (MOJIEKYIISIPHBIE, MOJIEKYJISIPHO-UOHHbIE, HOHHBIE).
Tunsl pacTBOPOB MO COAECPKAHUIO PACTBOPEHHOTO BellecTBa. KoHIIeHTpalus pacTBOPOB.

[Tonsitne «mucnepcHas cuctema». Kiaccudukamusi TUCHEPCHBIX CHUCTEM B 3aBHCHUMOCTH OT
arperaTHoOro COCTOSIHMSI JUCIIEPCHOHHOW Cpelbl M IUCHEpCHOM (a3pl, a Takke MO pa3Mepy YacTHII.
['pyOonucnepcHbIe CUCTEMBI: SMYJIbCUU U CYCIIEH3HH.

Pacuernble 3a1aun. PacueTsl o XxuMudyeckum Gopmyiam.
Pacuertsl, cBsi3aHHBIC C TIOHATUSMH «MAacCOBasi JOJS» U «0OBEeMHAsi JOJs» KOMIIOHEHTOB CMECH.
Brruncnenue MOJISIpHOM KOHIIEHTPAIMKU PACTBOPOB.

JemoHcTpanuu. Mojaenu KpHUCTALIUYECKUX PEIIETOK BEHIECTB C PAa3IUYHBIM THIIOM CBS3CH.
Monenu MOJIGKYJT pPa3IMYHOW TeoMeTpuu. Monenu KPUCTALIMYECKHX PEIIeTOK aiaMma3a M rpadura.
Mopnenu MOJEKyNl U30MEPOB CTPYKTYPHOU U MPOCTPAHCTBEHHON M3oMepuu. MoJienu KpucTauIndecKuX
pemeToK MeTajuioB. Mojienu U3 BO3AYIIHBIX IIIAPOB, OTpPaXKaroU[ue MPOCTPAHCTBEHHOE PACIIOJIOKEHHE
sp3-, sp?-, SP-ruOPHUIHBIX OpOHUTANCH B MOJIEKYJIaX OPraHUYECKUX U HEOPTraHMUECKUX BEIIECTB.

Komneknust miactMace ¥ BoJokoH. OOpa3ibl HEOPTaHUYECKUX TMOJIMMEPOB: CEPhl TUIACTUYCCKOM,
docdopa kpacHoro, kBapua u Ap. Moaenu monekyn OenxoB u JJHK. OO6pa3ipl pa3nuyHbIX CHCTEM C
xuakoi cpenoit. Koarymsmus. Cunepesuc. Opdext Tunngans.

JlaGopaTopHble ONBITHL. 3HAKOMCTBO C KOJUIEKLIMSMH IMUIIEBbIX, MEAUIUHCKUX U OUOJOIMYECKUX

resneit u 3oueit. [Toaydenue KomutonHOTO pacTBopa xiopumia xeinesa (I11).
XuMHYeCKHe peakuu

Knaccudpukanus XUMHUYECKUX peaknui B OpraHU4YECKOH u
HEOpraHnu4yeckou xuMuu. [loHATHE O XMMHUYECKOW pEaKIUH, OTINYUE €€ OT SAEPHON PEaKLHH.
ANnoTponHbie U MOJTUMOpP(HBIE TPEBPAILIEHUS BELECTB.

Knaccudukanus peakiuii B HEOpraHM4ecKOil XUMHUH 110 YHUCIY M COCTaBy pPearupyrolux BEUIECTB
(pa3noxxeHusi, COeTUHEHHUs, 3aMellIeHHs], OOMEHa).

Knaccudukanus XMMHUYECKUX peakUuil B OpraHMYecKod XUMHMM (IIPUCOEAMHEHHUS, 3aMelleHus,
OTUICTIJICHUS, U30MEPH3aIIUN).

Knaccudpukanus peakuuii no TtemiaoBoMy 3(gekTy, mo (a3oBOMy COCTaBy, IO Y4YacTHIO
katanuzaropa. O0paTumble U HeoOpaTtumble peakuuu. OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU U
peakuuu, wuaymue Oe3 M3MEHEHHUS CTEeNeHEW OKHUCICHHS JJIEMEHTOB. MEXMONEKyIsIpHble W
BHYTPUMOJIEKYJISIPHBIE OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbIE peaxkuu. Peakunn
JUCIPONOPIUOHUPOBaHUA. MeTObl COCTAaBIEHUS! OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN: METOJ
3JIEKTPOHHOTO OajaHca.

OcHOBHBIE NOHATHSI XUMUYECKOW TepMmMoauHamMuku. IlepBoe Hawano TepMmoauHaMuku. TernaoBon
a¢dext xumuyeckoil peakuuu. 3akoH ['ecca u cneactBust u3 Hero. TeruoTta (PHTaJIbIMSA) 0Opa30BaHUS
BelleCTBA. TE€PMOXUMHUYECKHUE PACUETHI.

[Tonsitne »aTpOonMu. BTopoe Hadamo TepmomuHamuku. CBoOomHas sHeprusi ['mb66ca. Pacuers
CaMOIIPOU3BOJIBHOTO MPOTEKaHUSI XUMUYECKOU PEAKIIUH.

CkopocTh xuMuueckux peaknui. llpenmer xumuueckoit kunetuku. [lonsatue ckopoctu
XUMHUYECKOH peakiuy. KuHeTnueckoe ypaBHEHHE PEaKIIUU U KOHCTAHTa CKOPOCTH XMMUYECKOM peakLnu.
@akTophl, BIUAIOIIME HA CKOPOCTb XUMHUYECKONW peakiuuu (MpUpoAa pearupyromux BeIIecTB,
KOHIIEHTpALUs, TEMIIepaTypa, MOBEPXHOCTh CONPUKOCHOBEHHUS BEIIECTB).

depMeHTaTUBHBIM KaTaiu3 U ero mexaHusM. [Ipomotopsl. Karamutuueckue sinpl. MIHrHOUTOPBHL.
MexaHu3M 1elCTBUS KaTaau3aTopoB.

Ob6patTuMOoCTh XUMHUUYECKUX peaknuil. XumMuuyeckoe paBHoBecue. OOparumele
XMMHUYECKHE peaKkiiy, u3MeHeHue sunepruu [ m6dca B obparumom mnpouecce. XMMUYECKOE PaBHOBECHE U



ero AuHamu4deckuil xapakrep. Koncranra xumuueckoro papHoBecus. [Ipuniun Jle Hlarense. CMmenenne
XUMHYECKOTO pPaBHOBECHSI.

DNeKTpoOIUTHUUYECKAS OUCCOIUANUA. DIEKTPOTUTHI u HEAJIEKTPOJIUTHI.
DJIEKTPOJIMTHYECKAS TUCCOLMALIUS, MEXaHU3M JIHMCCOIMAlMM BEIIECTB C PA3jMYHBIMU BHUAAMHU CBSI3HU.
CunpHbie U cinabbie 3MeKTpoauThl. CTEneHb AUCCOIMAINHA U €€ 3aBUCHMOCTh OT Pa3IMYHBIX (PaKTOPOB.
Nounnoe npoussenenne Boasl. [Toustue pH. BogopoaHblii mokazatensb.

I'maponus. TI'mapomus kak oOMeHHBIH mpouecc. OOpaTHUMbBII M HEOOPAaTUMBIH THUAPOIU3
OpPraHMYeCKUX M HEOpraHu4yecKux BemecTB. ['uaponus conei. ['uaposn3 opraHuyecKux COeMHEHUIN Kak
XUMHUYECKass OCHOBa oOMeHa BemiecTB. ['uaponn3 AT® kak OCHOBa SHEPreTUYECKOro OOMEHa B JKHUBBIX
opraHu3max. Y CUJICHHE U TI0JIaBJICHHE 0OPaTUMOI0 THAPOIN3A.

Pacuernbie 3amaun. Pacuerbl Mo TEPMOXUMHUYECKMM YpaBHEHHSIM. BpluncieHue TEIIOBOTO
s¢dexTa peakuuu MO TEmJIO0Te OOpa30BaHMs pPEardpymoIIUX BEIIECTB M MPOAYKTOB PEaKIUu.
Omnpenenenne pH pacTBopa 3a1aHHOI MOJIIPHON KOHILIEHTpalK. Pacuer cpefHel CKOpOCTH peakluy 10
KOHLICHTPAIMsAM pPEarupyrolux BelECTB. BhIUUCICHUS C UCIOJIB30BAHUEM IOHATUS «TEMIIEpaTypPHBII
KOA(p(UIIMEHT CKOPOCTH peakuum». HaxoklieHue KOHCTAaHThl PaBHOBECHS PEaKIMHU MO PaBHOBECHBIM
KOHIICHTPAILUSAM U ONPE/IeTICHUE UCXOIHBIX KOHIICHTPALIUN BEILIECTB.

JemoHcTpanuu. AIIOTpOIHBIE TpeBpamieHus cepsl U ¢docdopa. Peakumm, wunymume c
o0Opa3oBaHHEM Tra3a, ocaJka Win BoJbl. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B HEOPTaHUYECKOU
XUMHH (B3aUMOJICHCTBUE IIMHKA C PaCTBOPaMH COJISTHON KUCIOTHI U cynbdara meau (II)). OxucnaurensHo-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B OPraHUYECKOW XUMUH (OKHCIEHHUE albAeruaa B KapOOHOBYIO KHCIOTY —
peaKIus «cepeOpsHOro 3epKayiay Uid peakuus ¢ ruapokcuiom meau (11), okucienne staHoNa Ha METHOM
KaraiauzaTope). M3yueHue 3aBHCHUMOCTH CKOPOCTH XMMHUYECKON pEeakIUu OT KOHILIEHTpAlMM BEIIECTB,
TeMmeparypbl (B3auMojeWCTBUE THOCYIb(paTa HATpUs C CEPHOM  KHCIOTOH), TOBEPXHOCTH
COMPUKOCHOBEHHMSI BEIIECTB (B3aUMOJICHCTBUE COJITHON KHCIOTHI C TPaHyIaMH M MOPOIIKAMH aJTFOMUHHUS
Wiy uuHKa). [IpoBeneHne KataauTUUECKUX PEAKIUi pa3iocKeHus IEpOKCHia BOAOPOIa, TOPEHU caxapa,
B3aMMOJICHCTBHS nofa u amoMuHus. Kopposus xene3a B BOAHOW Cpele C ypOTPONMHOM U Oe3 HEro.
Habumronenne cmenienuss XMMHYECKOTO PaBHOBECHUS B CUCTEME:

FeCls + 3KSCN <= Fe(SCN)3 + 3KClI

CpaBHeHUE AIEKTPONPOBOITHOCTH PACTBOPOB MEKTPOIUTOB. CMEleHNEe PaBHOBECUS TUCCOLUALIUU
CMa0bIX KUCHOT. HAMKATOPHI M M3BMEHEHHE UX OKPACKU B pa3HbIX cpefax. oHHBbIE peakluu U yCIOBHS
ux npotekanus. ['uaponu3 kapOoHATOB, Cylb(ATOB U CHIIMKATOB IIEIOYHBIX METAJJIOB, HUTpATa CBUHIIA
(IT) unm umnnka, xnopuna ammoHus. CepHOKHCIBIN U (hepMEHTATUBHBIN THAPOIIN3 YTIEBOIOB.

JlaGopaTopuble onbIThbl. Paznoxenune mepokcuaa Boaopoda ¢ momoiisio okcuaa menu (II) u
Karanasbl. 3HaKOMCTBO ¢ Koyuteknueit CMC, conmepkamux 3H3UMbL. Peakiuu, uaymue ¢ 00pa3oBaHUEM
ocCajkKa, ra3da MJIM BOJAbI JIA OPraHUYCCKUX W HCEOPraHUYCCKUX OJICKTPOJIUTOB. Paznuunrnie ciydyan
ruaponusa coneil. MccnenoBanue cpeipl pacTBOPOB ¢ TOMOIIIBIO MHAUKATOPHON OyMaru.

IIpakTyeckas padora Ne 1. CKopoCcTh XUMHUYECKHUX PEAKINI. XUMUYECKOE PABHOBECHE.

IIpakTnyeckas padora Ne 2. Pemenne skciepuMeHTANBHBIX 3aa4 110 TeMe «I uapoaus».

BemecrBa 1 ux cBoiicTea

Knaccupukanumss HeopraHMYeCKHMX BelecTB. BemecTtBa NpocTble U CIOXHBIE.
bnaropoansie razpl. CpaBHUTENIbHAs XapaKTEPUCTHKA IMPOCTHIX BELIECTB: METAUIOB M HEMETAJIOB,
OTHOCHUTENIBHOCTh 3TOM Kiaccudukanuu. CroXXKHbIE BellecTBa: OMHAPHBIE COENMHEHHS (OKCHIBI,
raJIOTeHubl, CyIbGUIBI U T. 1.), TUIPOKCUIBL, COJIH.

OCHOBBI KOOPAMHALIMOHHOW TEOPUU CTPOECHMSI KOMIUJIEKCHBIX coequHEHNI A. BepHepa.

JloHOpHO-aKkIENTOpPHOE B3aUMO/ICHICTBUE KOMILIEKCOOOpa3zoBareei u JIMTaH/0B.
KoopannanuonHoe 4ncino KoMIuiekcooopas3oBa- Tenst. BHyTpeHHss U BHELIHsIS chepa KOMIIEKCOB.

Jucconmanuss KOMIUIEKCHBIX CO€AMHEHMH. lIprMeHeHuMe KOMIUIEKCHBIX COEIMHEHUN B
XUMHYECKOM aHaJlM3€ U B IPOMBILUIEHHOCTH, UX POJIb B IPUPOJIE.

Knaccudpukanus opranudeckux BemecTB. Kiaccudukanus opraHu4ecKuX BEIIECTB
[0 CTPOCHHIO YIJIEPOAHOM Lenu (AUUMKINYECKHEe U LUKINYECKHE, HACHIIIEHHbIE W HEHACBIIEHHBIE,
KapOOLIMKINYECKHE U TEeTEePOLMKINYECKHE, apOMaTHUYECKHe YIIIEBOJOPO/bI). YTIEBOAOPOIbI (aJIKaHBI,
QJIKEHbl, QJKUHBI, LUKIOAIKAHbI, aJIKaJMEHbl, apeHbl, TIaJOT€HONPOU3BOJHbBIE YIIIEBOJOPOJIOB).



OyHKIMOHANbHBIE  TPYNNbl  (THAPOKCHIIbHASA, KapOOHWIIbHAs, KapOOKCWJIbHAs, HUTPOIpYIIa,
aMUHOTPYIINa) U KJacCU(pUKalUs BEIIECTB [10 3TOMY IIPU3HAKY.

Metannsl. [Tonoxenue meramioB B [lepuonuueckoii cucreme J. 1. Menneneea. OcobeHHOCTH
cTpoeHus atoMoB M KpuctauioB. llomumopdusm. OOmme ¢Qusnueckre CBONCTBA METAJIOB.
®eppoMarHeTHKY, MapaMarHeTUKU U JUaMarHeTHKU.

DJIEKTPOXUMUYECKUN P HanpsbkeHW  merauioB.  CTaHAapTHBIM  BOJOPOAHBINA  DJIEKTPOI.
CranmapTHble JIEKTPOJHBIE MOTeHIMAIBI. O0IMe XUMHUECKUE CBOMCTBA METAJUIOB: B3aUMOJCHCTBUE C
HEMeTaJlIaMH, BOAOW, OMHApHBIMU COCTUHEHHUSIMH, KUCIOTaMH, COJIIMU. B3anmozeicTBie HEKOTOPBIX
METAJUIOB C pacTBOpaMu 1Ienodeld. B3anmMoneincTBHe aKTUBHBIX METAUIOB C OPraHUYECKUMHU
coemnHeHUSAMU. OCOOCHHOCTH PEaKIMii METAJIJIOB C a30THOW U KOHIICHTPUPOBAHHOMW CEPHOM KUCIOTOM.

Koppo3us metannoB. [lonsatue koppo3uu. XumMuueckas U 3J€KTPOXUMHUUECKAs] KOPPO3Us U
CIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3HUHU.

OO0mue cnocoOB MOJTYyUYEeHHUS MeTalaoB. Meramisl B npupoje. OCHOBHBIE CIOCOOBI
MOJTyYEHUS] METAJUIOB (TUPOMETAIITYPT U, THAPOMETALTYPrHs, SJIEKTPOMETAILITYPIUS).

OJIEKTPOIN3 KAk  OKHUCIMTEIIbHO-BOCCTAHOBUTEIBHBIM  Ipoliecc.  DJNEKTPOJIU3  PACIIaBOB
AJIEKTPOJIUTOB. DJIEKTPOJIU3 PACTBOPOB 3JIEKTPOJIUTOB C HHEPTHBIMM M AKTUBHBIMHU 3JIEKTPOAAMH.
Hcnionb3oBaHue 3JEKTPOIIM3a B TPOMBIIUICHHOCTH.

MeTannel raaBHbIX noarpynmn. lllenounsie Meramibl, oOuias XxapakTepUCTUKAa HA OCHOBE
nonoxxenus B llepuoanueckon cucreme anemenToB . . Menneneesa u ctpoenuss atomos. [lonyuenue,
du3nYecKue U XMMUUYECKHE CBOMCTBA, MPUMEHEHUE MIEJIOYHBIX METAJUIOB U UX COeAUHEHUU. bepuuid,
MarHuii, IIeJI0YHO3eMeNbHbIE METalIbl, HUX O0OIas XapakTepUCTUKAa HAa OCHOBE IIOJOXKEHHS B
[lepuonnyeckoii cucreme snementoB /. 1. Menneneesa u crpoenus aromos. [lonydyenne, pusndeckne u
XUMUYECKUE CBOWMCTBA, MPUMEHEHHUE IIEJIOYHO3EMENbHBIX METAJUIOB M MX COCAUHEHUW. ATIOMHHMUIM,
CTpOEHHUE aToMa, PU3NIECKUE U XUMHUYECKIE CBOMCTBA, MTOJyYeHHE U IIPUMEHEHHE.

Metannsl mOOOYHBIX MOATPYN . XapaKTePUCTHKA METAIIIOB MOOOYHBIX MOATPYII MO UX
nosioxkenuto B [lepuoguueckoit cucreme sneMeHToB [1. 1. MeHnneneeBa u CTpOCHUIO aTOMOB.

Menb: Qusnueckue U1 XUMUYECKHE CBOWCTBA, MOTyUYeHUE U IpUMEHEeHNe. BaxkHelmme coeTnHeHns
MEJH.

®uznyeckue M XUMHUYECKHE CBOMCTBA, MOJIYYEHHE M IPUMEHEHHE IUHKA. XapaKTepUCTHKA
Ba)XHEHIINX COeIMHEHUH (OKCH/Ia ¥ THAPOKCH/IA LINHKA).

®u3nyeckue W XHUMHYECKHE CBOWCTBA, IOJYYECHHE W MPUMEHEHHUE Xpoma. XapaKTEepUCTHKA
BaXHEHIINX coeanHeHui (okcuaa u ruapokcuga xpoma (III), nuxpoMaToB M XpOMAaTOB IIEIOYHBIX
MeTaioB). OCOOEHHOCTH BOCCTaHOBJICHUSI JUXPOMATOB B 3aBUCHMOCTH OT CpPE/Ibl paCTBOPOB.

duznyeckue M XUMHUYECKHE CBOMCTBA, IOJYyYEHUE M NPUMEHEHHE MapraHua. XapaKTepUCTHKa
BAOXHEHMIINX  COEAMHEHUH: OKCUAOB, TUIPOKCHIOB, cosied. OCOOEHHOCTH  BOCCTAHOBJIEHHUS
IIEPMAHraHaTOB B 3aBUCUMOCTH OT CPEJbl PaCTBOPOB.

Hemerannel. Ilonmoxenne HemeramnoB B Ilepumoauueckoin cucreme . M. Menneneesa.
Oco0eHHOCTH CTPOEHUS! aTOMOB M KPUCTAJIIOB. AJIOTPOIHSL.

bnaropoaHsle rassl.

OxkucnuTeNnbHbIE W BOCCTAHOBHUTEIbHBIE CBOMCTBa HemeTauioB. OOmas XapaKkTepucTHKa
BOJIOPOJIHBIX COeIMHEHUH HeMeTaiioB. OO0I1as XxapakTepucTHKa OKCHI0B U THJIPOKCHI0B HEMETAIIIOB.

["anorensl. CTpoeHnEe aTOMOB raJIOr€HOB, UX CpaBHUTEIbHAs XapakTepucTuka. CBoilCcTBa MPOCTHIX
BEIIIECTB, 00pa30BaHHBIX TajoreHamu. OKUCIUTENbHbIE CBOMCTBA rajJloreHoB. [ aloreHoBOMOPONBI, UX
CBOICTBa, CpaBHUTENbHAs XapaKTEpUCTHKA. XJIOp M €ro COEIWHEHHUS, HAXOXIEHHE B MpPHUPOJE,
II0JIy4YEHUE, CBOMCTBA, IPUMEHEHHUE. XIIOPOBOIOPO/L U COJISTHAS KUCIO0TA. XIIOPUIBIL.

Xanbkorenbl. HaxoxxaeHnue Kuciaopoja U cepbl B MPUPOAE, MOITYYEHUE UX B MPOMBIIUIEHHOCTH U
nabopatopun. CBoOICTBa KHCIOpPOAA M CEpbl: AIOTPONHs M (pU3MUYECKHe CBOMCTBA aNIOTPOITHBIX
MOJU(UKAIMA; OKUCIUTENbHBIE CBOMCTBAa KHCIOPOJAa M CEpbl B PEAKIMAX C MPOCTHIMH BEIECTBAMHU.
BoccranoBurtenbHbie cBoiicTBa cepbl. OKHCIIEHHE KHCIOPOAOM CJIOXKHBIX BewecTB. OKHUCIUTENbHBIE
cBoiicTBa 030Ha. IIpumeneHne kucnopona u o3oHa. Ilpumenenue cepsl. CepoBOAOPO, HAXOXKICHHUE B
pUpoJie, MONyYeHHEe, CTPOEHUE MOJIEKYJIbl M CBOICTBa: (usnueckue u xumuueckue. CepoBoIOpoOaHAS
kuciora u cyabpuasl. Oxenp cepol (1V), ero cBoiictBa. CepHucras kuciora u ee conu. CepHast KHCIIOTa:
bu3nYecKue U XUMHUYECKHE CBONCTBA (OKHUCIUTENbHBIE U 0OMEeHHBIE). [[puMeHeHne cepHOW KHCIOTHI.
Comnu cepHOU KUCIOTHI.



A3zor. Haxoxnenue B npupone, nonydeHne. CtpoeHue MoJeKyiabl. OKUCIUTEIbHBIE H
BOCCTaHOBUTENIbHBIE CBOWCTBa a3oTa. [IpumeHenune azora. AMMUAaK: MOJTy4YE€HHUE, CTPOCHHE MOJIEKYJIbI,
CBOICTBa (OCHOBHBIC, PEAKIIUU KOMILJIEKCOOOPa30BaHNs, BOCCTAHOBUTEIbHBIC, OKUCIUTEIbHBIE, PEAKIIHH
C OpPraHMYeCKUMH BEIIECTBAMU U C YIJeKUCIbIM razom). Conu aMMOHMS U UX NpuMeHeHue. OKCuibl
a30Ta, UX CTPOCHUE U CBOWCTBA. A30THasl KUCIIOTA: MOJIy4eHHUE U cBoiicTBa. HuTpartsl, ux TepMuyeckoe
pa3joXKeHue U MPUMEHEHHUE.

®ochop. Haxoxaenue B mpupojae, NoilydyeHUEe. AIIOTpOnUs U (PU3NYSCKUE CBOWCTBA
Moaudukaruii. OKUCIUTEIIbHBIC CBOHCTBA

(peakuu ¢ MeTaJUIaMH) W BOCCTAaHOBUTENbHBIC CBOMCTBa (ochopa (peakuuu C rajoreHaM,
KHCJIOPOJIOM, KOHIICHTPUPOBAHHOM cepHOM M a30THO#M kucnoramu). Oxcun docdopa (V). DochopHbie
KHUCJIOTBI U UX COJIH.

VYrinepon. Haxoxaenue B mpupone. Amiorpornus u (U3MYECKHE CBONCTBA MOIUpUKAIMN
(moBTOpeHue). XUMHUECKHE CBOWCTBA YIiepoja: BOCCTAHOBUTENIbHbIE (B3aUMOJICHCTBUE C TaJlOr€HAMU,
KHCJIOPOJIOM, CEepoi, a30ToM, Bojaoi, okcuaoM meau (ll), KOHIIEHTPUPOBAHHOW CEPHOM W a30THOMN
KHUCJIOTaMH) M OKHCIUTENIbHbIE (B3aUMOJEHCTBUE C MeETaulaMd, BOJOPOIOM, KpEMHHEM, OOpOM).
[Tonyuenue, cBolicTBa U NPUMEHEHNE OKCUJIOB YIJIepoia. YToJIbHAs KMCII0TA U €€ COJIU.

Kpemuuii. HaxoxxneHwe KpeMHHUs B TpHUpPOJAE U €ro IMoixydeHue. AJUIOTpONHs U CBOICTBa
AUIOTPONHBIX MoauduKanuii KpemHus. BoccTaHOBHTENbHBIE (PEaKIMHM C TAIOT€HAMH, KHCIOPOOM,
pacTBOpaMH WIeJIouel) U OKUCIHUTEIbHbIE CBOWCTBAa KpeMHHs (peakiuu ¢ meramuiamu). [Ipumenenue
kpeMHus. OKCUA KpEMHUS, KpEMHHUEBAsI KUCIIOTA U €€ COJIH.

Kucnorer opranumueckue u Heopranmueckue. CocraB, kimaccupukanus u
HOMEHKJIaTypa HEOPTaHMYECKUX M OPraHUYeCKuX KUcHoT. [lomyueHue BaKHEMIIMX OPraHUYECKUX M
HEOPraHMYECKUX KHUCIOT. XUMHUYECKUE CBOMCTBA (peakluu C METallaMd, C OKCHJIAMHU METAJlIOB, C
OCHOBaHUSIMH, C COJSIMH, cO crnupTamu). OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA KHCIIOT.
Oco0eHHOCTH CBOWMCTB CEPHOM U a30THOM KHUCIIOT,.

OcHoBaHusg opraHuyeckue u Heopranuvyeckue. CocraB, Kkiaccupukamus,
HOMEHKJIATypa HEOPraHWYECKMX ¢ OpPraHWYeCKHX OCHOBaHM. OCHOBHBIE CIOCOOBI IOTyYCHHS
THUAPOKCUIOB METAIIOB (LIENIoUeld — peakusIMU METAJIOB U UX OKCHIOB C BOJOW, HEPACTBOPHUMBIX
OCHOBaHUN — peakuueil oOMeHa). [lonydyenne aMMuaka U aMUHOB. XMMUYECKUE CBOWCTBA OCHOBAHUI:
nienouel (peakiuu ¢ KUCI0TaMu, KUCIOTHBIMUA OKCUAaMU, PACTBOPAMH COJIEH, C IPOCTHIMU BEIIECTBAMH,
C TJIOUA0NIPOU3BOIHBIMU YIJIEBOJOPOJIOB, (DEHOJIOM, KUPAaMH); HEPACTBOPUMBIX OCHOBAHUMN (peakiuu ¢
KHUCIIOTaMH, PEaKIIUU PA3I0KECHHUS).

AMpoTepHbe OpraHudyeckue U HeopraHuueckue coeauHeHus. Crnocobsl
nonyuyeHus: ampOTepHBIX COeAMHEHUH (aM(OTEPHBIX OCHOBAaHWUN M aMHUHOKHUCIOT), UX XHUMHUYECKHE
cBoiictBa. I['eHetrnueckas CBA3b MEXAY KJlaccaMu OpTaHUUYECKHUX u
HEOPTAHUYECKUX COoenUuHEHUU. [loHATUS «TreHeTHYeCcKas CBA3b» U «TEHETUYECKUM Psay.
OcCHOBHbIE IPU3HAKN T'€HETUYECKOTO psija. [ 'eHeTnueckue psibl METAIIJIOB

(Ha mpuMepe KaJbIUs M JKeJie3a) U HEMETAIIOB (Ha MpPUMEpPE Cepbl U KPEMHUSI) U TEPEXOAHOTO
JJIeMeHTa (Ha puMepe alroMUHUs). [ eHeTHUeckue psAabpl U TeHEeTHYeCKasl CBS3b B OPraHMYeCKON XHUMHUH.
EnuHcTBO MUpa BemecTs.

Pacuernble 3agaun. Beruncnenue maccol uiam o0beMa MPOAYKTOB PEaKIMU 1O U3BECTHOM Macce
WM 00bEMY MCXOJHOTO BEIIECTBA, COJEPKALIEro MpuMecH. Beruncienne Maccbl UICXOAHOTO BELIECTBa,
€CJIM U3BECTEH MPAKTUYECKUI BBIXOJ U MAaccOBasi €ro J0Jisi OT TEOPETUYECKU BO3ZMOXKHOTO. Briuncinenus
M0 XUMHYECKHM YPaBHEHUSM DEaKIUi, €CITU OJHO W3 PEearupyrolux BEIIECTB J1aHO B HU30BITKE.
OmnpeneneHue MOJEKYISIpHOW (GOPMYNbl BELIECTBa IO MAacCOBBIM JOJSM 3jeMeHTOB. OrmpeneneHue
MOJIEKYJISIPHOM (opMyibl Ta3000pa3HOTO BeHIeCTBa MO HW3BECTHOM OTHOCUTENBHOM IUIOTHOCTU U
MaccOBBIM JIOJISIM 3JIeMeHTOB. HaxoxneHue moinekynsipHoil (opmynbl BemiecTBa mo macce (o0bemy)
MPOAYKTOB cropanus. KoOMOMHUpOBaHHBIC 3a/1a4H.

HMemoncrpanuu. Komnekuus «Knaccudukanus Heopranuueckux —BemiecTB». [lomydenue
KOMIUIEKCHBIX ~ OpPraHMYeCKMX UM  HEOPraHMYEeCKUX  coeAuHeHud.  JleMoHCTpaumss — cyxux
kpuctayoruapaTo. Komnekuus «Knaccudukanus opraHMueckux BemecTs». Moaenu KpucTaliInuecKux
pemeTok MetamuioB. Kommekuuss MeTamioB ¢ pa3HBIMH (U3NYECKUMHU CBOWCTBaMHU. B3aumopeiicTBue
METAJIJIOB C HeMeTa/ulaMu (I[MHKA C Cepoil, aJlOMUHHUS C MOJIOM), C PACTBOPAMU KHUCIIOT M IIEIOYEH.
lopenne wMertamnoB (LMHKA, JKene3a, MarHus B KUCIOpofe). BzaumopelicTBue a30THOW W



KOHLICHTPUPOBAHHOM CEpHON KHUCIOT ¢ MeJplo. Koppo3us MeTamioB B pa3iMYHBIX YCIOBHUSAX U METOMbI
3amuThl oT Hee. Komnekuwust pya. BoccranoBienue menu n3 okcuaa meau (II) yrmem m Bomopomom.
AmomuHotepmusi. B3aummopeiictBust cynbdara menu (II) c xemezom. CocraBiieHHE TalbBaHUYECKUX
3JIEMEHTOB. OJleKTponu3 pactBopa cyibhara meau (II). OOpasubl HIENOYHBIX METAIOB. Peakius
OKpalllMBaHUs IUIAMEHHM COJISIMU IIEJIOYHBIX METaUIoB. B3amMopeicTBUE JTUTUS U HATPUS C BOJOH.
O6pasubl metamios |IA rpymnmnbl. B3aumonelictBue kanbius ¢ Bo1oil. ['opeHue Maruusi B Bojie U TBEPAOM
yriaekucioM raze. KadecTBeHHbIE peakiy Ha KaTHMOHBI MarHus, Kanblus, Oapus. [lepexon xpomara B
nuxpoMar u obpatHo. IlonydyeHue u uccienmoBanue cBOMCTB ruapokcuaa xpoma (III). OxucnurenbHbIe
CBOWCTBA AMXpoMara Kanus. MoJienn KpUCTAIUTMYECKHX PEIIeTOK HoJa, anmMasa, rpaduta. B3psiB cmMecu
BOJIOpOZla C KuciaopogoMm (rpemydero rasa). ['openue cepwl, (ochopa u yrias B KHUCIOPOE.
ObeciBeunBanue OpOMHOI (101HOI) BOABI ATHIICHOM. ["anorens! (mpocTeie BemecTBa). OKUCIUTEIbHbIE
CBOMCTBAa XJOpHOM BOAbl. [lomyueHue consHOM KHUCIOTBI M ee cBoicTBa. [lomydeHue kucnopona.
[TomyyeHue OKCHIIOB FOPEHHMEM IPOCTHIX M CIOXKHBIX BEUIECTB. B3anMmoneicTBue cepbl ¢ MeTaljiaMu
(amoMuHHEM, IMHKOM, kene3oM). [lomydeHue cepoBofopoja M CEpOBOJOPOJHON  KUCIOTHI,
JIOKa3aTeNbCTBO Hanuuus cylbduia-uona B pactBope. CpoiicTBa cepHoil kuciotbl. [lomydenue u
pasnoxenue xiopuaa ammonus. [lomyuenwe okcuma asora (IV) peakuued B3aUMOICHCTBUS MEIH C
KOHIICHTPUPOBAHHOW a30THOHM KucioToi. B3ammopeiictBue okcuaa azora (IV) ¢ Bomoit. PasnoxeHue
HUTpaTa HATpUs, TOPEHHUE YepHOro mopoxa. ['openue dochopa, pactBoperue okcuma dochopa (V) B
BOJE M HCCIEJOBaHUE IOJYYEHHOrO0 pacTBOpa HMHAMKATOpoM. Kosekuuss npupoaHbIX COEIUHEHUN
yriepona. Kpucramiudeckue pemieTkd anmasa u  rpadura.  Ajpcopobums okcuma aszora  (IV)
aKTUBHpOBaHHBIM yrieMm. llepexon kapOonata B ruapokapOoHar u oOparHo. Koiekuuu mpUpoaHbIX
CUJIMKATOB W NPOAYKUMU CHJIMKATHOM MPOMBIIIJIEHHOCTH. B3auMoJeicTBUE KOHLIEHTPUPOBAHHBIX
a30THOW M CEpHOM KHCIOT, a TakXe pa30aBI€HHON a30THOW KHUCIOTHI C Meablo. B3aumoneictBue
aMMHaKa ¢ XJIOpPOBOJOPOJOM U BOJOW. B3ammoneiicTBue pacTBopa rupokcuaa HaTpusi ¢ aM(pOTepHBIM
TUAPOKCHIOM IIMHKA WK aTtoMUHKS. OCYIIECTBICHUE TPEBPAILICHHN:

1) Ca — CaO — Ca(OH)2 —Cas3(PO4)2

P — P20s5s — H3PO4 —
2) Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu
3) C2HsOH

l
C2Hs — CH3COH — CHsCOOH

CHleH—CHon

JlaGopatopHble onbIThl. O3HakOoMiIeHHE C oOpaslaMM TpeACTaBUTENeH pa3HbIX KIJIACCOB
HEOpPraHWYECKUX BeleCTB. B3auMonelicTBHE MHOIOATOMHBIX CIHUPTOB M TJIOKO3bI € (DETMHTOBOU
KMIKOCThIO. KauecTBeHHBle peakiuu Ha uoHbl Fe’+ u Fe3+. OsmakomseHne c  o6pasiamu
IIPEACTABUTENEH PA3HBIX KJIACCOB OPraHWYECKMX BEIIECTB. B3ammonelcTBHEe METauIOB C pacTBOpaMu
KHUCIIOT U cojeil. O3HaKOMIIEHUE ¢ KOJUIEKIIMEN pya.. B3auMonelicTBrue aqtOMUHUS ¢ paCTBOPAMHU KHUCIIOT
u menoueld. [lonmydyeHne M u3ydeHUe CBOMCTB TMIpoKcHaa amoMuHus. KauecTBeHHbIe peakuuu Ha
KaTuoHbl Meau. Pasnoxenue ruapokcuaa meau (I1). Tlomydenue u uccrnenoBaHue CBOWCTB MIAPOKCHIA
nuHKa. KauyecTBeHHblE peakIMU Ha TrajloreHuI-uoHbl. O3HAKOMJIEHHE C KOJUIEKIMEH MNPUPOAHBIX
coeanHeHuil cepbl. KauecTBeHHbIEe peakiuu Ha Cynb(puI-, cyabGuT- U cynbpar-aHnoHsl. KauecTBeHHas
peakuus Ha MOH amMMoHus. Pacnoznaeanue numpamos. KadecTBeHHas peakiusi Ha (ocdar-aHHOH.
[Tomy4yeHue yriekuciaoro rasa B3aMMOJIEHCTBHEM MpPAMOpa C COJSHOM KHMCIOTOM M HCCIEAOBAHHUE €r0
cBoiictB. KauecTBeHHass peaknuss Ha KapOoHaT-aHHWOH. [lomyyeHHe KpEeMHHEBOM  KHCIIOTHI
B3aMMO/JICMCTBUEM PACTBOpA CHJIMKATA HATPUA C CUIILHOW KHUCIOTON. PacTBOpeHnEe KPEMHHEBON KUCTOTHI
B LIEJIOYH.

IIpakTuyeckas padora Ne 3. [losryuenune ra3oB u u3yueHue ux CBOiCTB.

IIpakTnyeckas padora Ne 4. Pemienne 3KCriepuMeHTANbHBIX 32124 110 OPraHU4eCKOi XUMHUH.

IIpakTuyeckas padora Ne 5. PemeHue 3KcIepUMEHTAJBHBIX 33124 10 HeOPraHMYecKoi
XHMHH.

IpakTnyeckass padora Ne 6. CpaBHeHHMe CBOWCTB HEOPraHMYECKMX M OPraHHYeCKHX
COEIMHEeHHIA.



IIpakTuyeckass padoraNe/. I'eHeTmueckasi CBsI3b MEXKIY KJIacCaMM HEOPraHUYeCKHX U
OpPraHu4YecKuX BellecTB.
XuMus 1 001eCTBO

XUMUSA M NPOU3BOACTBO. XHUMHUYECKAs NPOMBIILICHHOCTb. XHMHUYECKash TEXHOJIOTHS.
CoIppe JUIsi XMMUYECKON MPOMBINUICHHOCTU. Boja B XMMHYECKON HPOMBIIUICHHOCTA. DHEPrus s
XHMHYECKOI0 MpOou3BoACcTBA. HaydHble MPUHIUIIBI XUMUYECKOTO MPOU3BOJICTBA. 3alllUTa OKPYKarOIen
cpelbl M OXpaHa Tpyla MNpU XUMHUYECKOM Ipou3BojAcTBe. [IpoM3BOACTBO amMMuaka M MeETaHOJa B
cpaBHeHUU. buorexnoinorus. Hanorexnosmorusi.

XuMuss U ceabcKoe XxX034WcTBO. OCHOBHBIE HaNpaBICHUS XUMH3ALUU CEIHCKOTO
xo3siicTBa. YnoOpeHuss U uX Kiaccupukamus. XuUMUYecKas Menuoparus mouB. llecTuruabl u ux
knaccudukanus. XuMu3alus >KUBOTHOBOICTBA.

XumMuss u nupobOreMbl OXpaHB OKpyx)awmeid cpenbl. OCHOBHBIE (aKTOPHI
XUMHUYECKOTO 3arps3HEHUs] OKpykarlier cpeabl. OxpaHa atMocdepbl, BOJIHBIX PECYpCOB, 3eMEIbHBIX
PECYPCOB OT XMMHUUYECKOTO 3arps3HECHUS.

XuMuss U TNOBCEJAHEBHAas XH3Hb yenoBeka. JlekapctBa. Morwuye W YUCTALINEC
cpeacTBa. XMMUYECKUE CPEICTBA TMTMEHBI M KOCMETHMKU. MexIyHapoJHas CUMBOJMKA MO YXOIy 3a
TEKCTUJIILHBIMU M3JEeNUAMU. MapKUpoBKa Ha yIaKOBKaX MUIIEBBIX MPOAYKTOB U MH(OPMAIIUS, KOTOPYIO
OHa CUMBOJIM3UPYET.

JlaGopaTopHbie onbIThl. O3HAKOMIICHHE C 00pa3laMu Cpe/ICTB OBITOBOM XMMHH U JICKAPCTBEHHBIX
IpenapaToB, U3y4yeHUEe WHCTPYKUUN K HUM IO MPaBUIHLHOMY M 0€30MacHOMY IMpHUMEHEHHUIo. M3yueHue
MEXKIYHapOAHOM CUMBOJIUKM IO YXOAY 3a TEKCTUJIbHBIMU H3ICIUSMH M MapKHUPOBKM Ha YIAKOBKaX
MULIEBBIX MPOAYKTOB.

Hemonctpauuu. BuneodparmeHTsl 1Mo MpoM3BOACTBY aMMHaka M MetaHoia. Ciaiibl U Apyrue
BUJICOMATEpHalibl, WLIIOCTpUpYyIOIMEe Ono- u HaHoTexHonoruu. Komnekuus «MuHepalbHbIe
ynobpenusi». Komnexkuust nectunuaoB. BupeodparmMeHTs MO XHUMHUYECKOW MeENUOpalMd TOYB U
XUMHU3AIMU KUBOTHOBOJCTBA. BuaeodparMeHThl M CIIalJIbI AKOJIOTHYECKON TeMaTuku. JloMarmHsis,
ABTOMOOMJIbHAS alITEUKH M anTeuka XUMHYECKOro kabuHera. KoieKius MOOIUX U YUCTALIUX CPEICTB.

TemaTrnyeckoe miaHupoBanue mo xumun, 10 Kiace,
(3 yaca B Hene10, Beero 102 yaca)
YMK O.C. I'abpuensina.

Paznen KonnuectBo KomnmnuecTBo [Ipumeuanue
4acoB B 4acoB B
aBTOPCKOM paboueii
nporpamme porpaMmme

Beenenue. 5 5 Het nsmenenuit

Tema 1. Ctpoenue u JlobaBjieHo 2 yaca Ha pelleHUe 3a/1a4 Ha BBIBOJ]

KITACCH(UKAITHS 10 12 (hopMyJT OpraHUYECKIX BEIIECTB

OpPTaHUYECKUX

COEJIMHEHMI

Tema 2. Peakun Het uzmenenui

OpPTaHMYECKUX 6 6

COEJIMHEHUI

Tema 3. JlobaBieHo: U

VTi1eBonOposbl 1 gac - IIP Ne 1 «KauecTBeHHbIH aHaIu3
OpPTaHHYECKUX COCTUHEHHUIN.

24 26 u IIP Ne 2 «Yrnesomoponab» (1Be pabOThl Ha OJHOM

YpOKe)
1 yac Ha pemieHue 3a/1a4 Ha BHIBOJ (DOPMYJIIBI
BEIIECTBA IO MPOJYKTaM UX CrOPaHUs

Tema 4. Jlob6aseno:

Kucnoponconepxamue 1 wac - IIP Ne 3 «CrupThl 1 GEHONBDY.

COEIMHEHUSA 23 25 1 gac - TTP Ne 4 «Anbaeruasl 1 KeTOHBI» U Ne 5
«KapOoHOBBIE KUCIIOTED (ZIBE paOOTHI HA OJHOM
YpOKe)




Tema 5. Yriaesoanl

Jo6apnen 1 gac — 1P Ne 6 «YTiIeBoabI»

7 8
Tewma 6. JloGaBieHo:
AzoTcoaepxkaiiue 9 11 1 gyac — ITP No 7 «AMuHBI. AMHUHOKHUCIIOTHL. bemkuy»
COCIIMHEHHS 1 wac — 1P Ne 8 «MneHTrdmkanust opraHu4ecKux
BEIIECTBY
Tema 7. buomorudecku JloGaBieHo:
aKTHUBHBIEC COCIUHEHUSA 1 yac — 1P Ne 9 «/leiicTBue (hepMeHTOB Ha
pasznuunbie BemecTBa» u [TP No 10 «Ananuz
6 9 JICKapPCTBEHHBIX IpenaparoBy (IBe pabOThI HA
OJTHOM YPOKeE)
1 4ac — MOATOTOBKA K TPOMEXKYTOYHOH aTTecTaluu
1 yac — MPOMEKYTOUYHASI ATTECTAITHSI
XUMHUYECKUI Yacel nOpakTUKyMa JalTCS MOCIE  U3Y4YCHHS
MIPAKTHKYM KOHKPETHOH TeMbl. DTO  MO3BOJNACT  Jydylle
3aKpEeNHUTh TEOPETUUCCKUN MaTeprai Ha MPAKTUKE U
MPOBEPUTHh MPAKTHYCCKHE YMEHHWS W  HaBBIKU
7 - HEMOCPEJICTBEHHO IO JaHHOW Teme. UToObI
MPOBECTH TMPAKTHYECKYyl0 paboTy MO KOTAa-TO
W3y4YCHHOU TeMe, TpeOyeTcs JOMOTHUTEILHOE BPeMs
JUIS  TIOBTOPCHUS TEOPETUYECKUX OCHOB, UTO
WCKITIOYAETCsl B JAHHOW pabodell mporpamme.
Peseps 8 )
Uroro:
105 102
TeMaTnuyeckoe MIaHMPOBaHUeE MO Xumuu, 11 kiaacce,
(3 yaca B Heje10, Bcero 102 yaca)
YMK O.C. I'aOpuensina.
KomuuectBo Kommuectso [Mpumeuanue
Paszen HacoB B HacoB B
aBTOPCKOM paboueii
porpaMme porpaMme
Tema 1. Crpoenue 9 9
aroma
Tema 2. Ctpoenue JloGaBrneH 1 yac Ha peleHne 3a1a4, CBA3aHHBIX
BEIIECTBA. 15 16 C TIOHSTUSIMUA «MAaCCOBAast JI0JIsD», «0ObEMHAS
HucnepcHeie JIOJIs1» KOMIIOHEHTOB CMECH, MOJISIpHAas
CHCTEMBI KOHLEHTPANNs PaCTBOPOB.
Tewma 3.
XUMHUECKUE 21 21
peaKuuu
Tema 4. BemmecTBa JloGaBneHo:
MX CBOWCTBA 2 4aca Ha MPOMEXKYTOUHYIO aTTECTALUIO B
44 47 dopme EI'D;
1 yac Ha aHANKM3 PE3YNHTATOB MPOMEKYTOUHOU
aTTeCTaluu
Tema 5. Xumus u
00111eCTBO 9 9
Pezeps 7 -
Hroro:
105 102




Tematnyeckoe mmianupoBanue mo xumuu s 10-11 kmacca cocrtaBiaeHo ¢ ydeToM pabodeit
nmporpaMMmbl  BOCITUTAHUA. BocnurarenbHbIN IIOTE€HI KAl JAaHHOT'O yqe6H0r0 npeamera 06eCH€‘-II/IBa€T
pea3aIuio CIeAYIOIUX EIeBhIX TPUOPUTETOB BOCIIUTAHUS 00YJaIOIITIXCSI:

OTHOILIEHHE K CEMbE KaK ITIaBHOM OIIOPE B )KU3HU YEJIOBEKA U UICTOYHHUKY €r0 CYaCThs;
OTHOILIEHHE K TPYAY KaK OCHOBHOMY CIOCO0Y JOCTHXKEHUS )KU3HEHHOI0 OJ1arornoiyyus 4einoBexa,
3aJI0Ty €ro yCHEUIHOTO MPO(eCcCHOHAIBHOTO CAMOOIPENEICHHsI U OLIYIIEHHsS YBEPEHHOCTU B
3aBTpAIlHEM JHE;

OTHolIeHHE K cBoeMy OteuecTBy, cBoed Manoil u Oonbiiol Ponune kak MmecTy, B KOTOpPOM
YEJIOBEK BBIPOC W TO3HAN IEPBBIE PAJOCTH M HEYAAYW, KOTOpas 3aBelllaHa €My IpeiKaMHu U
KOTOPYIO HY’KHO 00eperarth;

K NIPUPOJIE KaK UCTOYHUKY ’KU3HHU Ha 3eMJle, OCHOBE CaMOr0 €€ CYIIECTBOBAaHUs, Hy)KIatoIIelcs B
3aIUTE U MOCTOSHHOM BHHUMAHHHU CO CTOPOHBI YEJIOBEKa;

K MHUPY KaK TJIaBHOMY MPUHIIMITY YEJIOBEYECKOTO OOLICKUTHS, YCIOBHUIO KPEMKOW IPYKOBI,
HaJIQ&)KMBAHUS OTHOIIEHUH C Koyuleramu no pabore B OyaylieM M CO3JaHHUs OJaronpusTHOIO
MHUKpPOKJIMMATa B CBOEH COOCTBEHHOI ceMbe;

K 3HaHUSAM Kak HHTEJUIEKTyaJbHOMY pecypcy, obOecneuuBarolieMy Oyayliee uelnoBeKa, Kak
pe3ynbTaTy KpOIOTIMBOrO, HO YBJIEKAaTEIbHOTO y4eOHOTO TPY/Aa,;

K KyJIbTYpe KakK TyXOBHOMY OOraTrcTBY OOILECTBA M BaXXHOMY YCJIOBHUIO OILYLICHHS YEIOBEKOM
IIOJIHOTBI IIPOKMBAEMOW JKHM3HHU, KOTOpPOE JAlT €My YTEHUEe, MY3bIKa, HCKYCCTBO, TeaTp,
TBOPUYECKOE CAMOBBIPAXKCHHUE;

K 3JI0POBBI0 KaK 3aJIOTy JOJITOM M AaKTMBHOW XM3HM 4YEJIOBEKA, €r0 XOPOILIEro HacTPOEHUs M
ONTUMHUCTUYHOIO B3IV HA MUD;

K OKPYXAIOIIUM JIIOASM Kak O0e3yClIOBHOM U aOCOJIOTHOM LIEHHOCTH, KaK pPaBHOIPABHBIM
COLMAIbHBIM IApTHEPaM, C KOTOPHIMH HEOOXOJMMO BBICTpaMBaTh JOOpO’KENATENbHBIE U
B3aUMOIIOJIEPKUBAIOILUE OTHOLICHHUS, JAIOIIUE UYEIOBEKY pajoCcTbh OOLICHHUS U IMO3BOJAIOLINE
u30eraTb YyBCTBA OJAMHOYECTBA;

K caMHM ce0e Kak X03s€BaM CBOE€H CyabObl, CaMOOIPEICISIONMMCI U CaMOPEaTH3YIOIUMCS
JUYHOCTSIM, OTBEYAIOIIKM 32 CBOE COOCTBEHHOE Oy Tyliee.

KanennapHo — remaruyeckoe miianupoBanue no xumun s 10 kiaacca (mpouiabHasi rpynmna)

no nporpamme O.C.I'abpuensina
(3 yaca B Henexnro, Beero 102 yaca)

Ne Copepxanue KosmuectBo Hara
ypoka 4acoB
Bseoenue 5y
1 [Ipeamer opranndeckoil XumMun. MecTo U posiib OPraHuYeCKON 1
XMMHU B CUCTEME HayK O NMPHPOJIe
2 Teopust cTpoeHns opraHMuecKUX coequHeHn A.M. 1
byraeposa
3 CrtpoeHne aToMa yriiepo/ia 1
4 BasieHTHBIE COCTOSIHUS aTOMa yTiiepoja 1
5 Bux rubpunmzanuu u hopMa MOJIEKYIT 1
Tema 1. Cmpoenue u knaccugukauus opecanuydecKux 12y
CcOeOuHeHull
6-8 Knaccudukanust opraHMuecKux COSTUHCHHMA 3
9-10 HomeHknatypa opraHMuecKux BEIIECTB 2
11-12 | M3omepust OpraHMYeCcKUX COSIMHEHHH 2
13-14 | Pemenue 3a/1a4 Ha BBIBOJI ()OPMYJT OPTraHUYECKHUX BEIIECTB 2
15-16 | O6oOmEeHne U cucTeMaTH3aIUs 3HAHUN TI0 CTPOCHUIO | 5
KJ1acCU()UKALMU OPraHUYECKUX COEMHEHHH
17 Kountpoabsnas padora Ne 1 «Ctpoenue u kinaccuduranus 1
OpPraHUYECKUX COeTMHEHUI
Tema 2. Peakyuu opzanuueckux coeOuHenuil 6u




18-19

Turbl XUMHYECKUX PEAKIIMN B OPraHUYECKON XUMUHU.

Peakumu npucoeIMHEHNSI U 3aMEIICHUS 2
20-21 | Peakiuu OTIIETJICHUSI U N30MEPHU3AIUN 2
22 PeaknmoHHbIC YaCTUIIBI B OPraHUYECKONM XMMUH. B3aMHOE 1
BJIUSTHUE aTOMOB B MOJICKYJIaX OPraHUYeCKHX COCTUHEHHI
23 O06o001IeHre U cHCTeMaTU3alus 3HAHUK O TUTIAX XUMHUYECKHIX 1
peakuuii ¥ BUIaxX pearupyrommx 4acTull
Tema 3. Yeneeo00poowt 264
24 Ankansl. HomMeHkI1aTypa 1 H30Mepus ajJKaHOB 1
25 Ankanbl. [TonydeHue u puznueckue CBOMCTBa 1
26 XUMHUYECKHE CBOMCTBA aJIKAHOB 1
27 XHWMHYECKHE CBOMCTBA alKaHOB. [[pMeHeHre aKaHOB 1
28 Pemienue 3a1a4 n ynpaxxHeHUH IO TeMe «AJIKaHbI» 1
29 AJIKEHBI: CTPOCHHE, U30MEPHUsI, HOMEHKJIATypa, (puznueckue 1
CBOWCTBA,NIOJIyuYeHHUE
30-31 | XuMuueckue cBOMCTBa aJIKeHOB. [IpumMeHeHne 2
32 Pemenue 3a1a4 u ynpaxxHeHUH 110 TeMe «AJIKSHbBD) 1
33 Anxunbl. CTpoeHue, u3oMepus, HoMeHKIarypa. dusndeckne 1
cpoiictBa. [lonydenue
34 XHUMUYECKUE CBOKCTBA aJIKMHOB 1
35 Anxaauensl. CTpoeHne Monekyi. M3oMepus 1 HOMEHKIIATypa. 1
[Tonyuyenue.
36 Xumuyeckue cBorcTBa ankaaueHoB. Kayuyku. Pesuna 1
37 Huxnoankansl. CTpoeHne, U30MEpHsi, HOMEHKIIATypa, 1
CBOIICTBA.
38-39 | ApoMaTuueckue yrieBoJA0pO bl (apeHbl). CTPOCHHE MOJICKYJIbI
6enzona. duznyueckre CBOMCTBA U CIIOCOOBI MOTyUYEHUS 2
apeHoB.
40-41 | Xumudeckre CBOHCTBa OEH30J1a. XJIOPUPOBAHHE U
ruapupoBanue 6ensona. Peakuun 3amemenus. [Ilpumenenue 2
O€H30J1a ¥ €r0 FOMOJIOTOB.
42 IIpakTnyeckne padorsl Ne 1 «KayecTBeHHBIN aHAIN3 1
OpraHuvyecKux coefuHenunin» u Ne 2 "Yriaesoaopoan!"
43 I'eneTnyeckas CBSI3b MEXKAY KJIaCCaMH YTIIEBOJIOPOIOB. 1
44 Pemenue 3a1a4 Ha BbIBOJ (DOPMYJIBI BEIIECTBA MO NMPOIYKTaM 1
WX CTOpaHUs
45-46 | IIpupoaHBIC UICTOYHUKH YTIIeBOI0pO10B. HedTh, mpupoaHbIii 5
ra3, KAMEHHBIH yroJb
47-48 O060011eHre TEMBI «YTJIEBOIOPOIBI»
49 KonTpoJsbHas pa6ora Ne 2 no TeMe «¥YT1/1eBO10PObI».
Tema 4. Kucnopoocoodepicauue opzanuueckue geujecmea 25
50 CnupTsl: cocTaB, KjIacCupUKalus, H30Mepus 1
51 XHMMHYECKHE CBOMCTBA NPENEIBbHBIX OJJHOATOMHBIX CIIMPTOB 1
52 [Tonydenue npeaenbHBIX OJHOATOMHBIX CITUPTOB. 1
53 MHOTr0aTOMHBIE CITHPTHI. 1
54 DeHoIbI. 1
55 Xumunyeckue cporictBa ¢enoina. [logydyenue u npuMeHeHne 1
56 IIpakTuyeckasi padora Ne 3 «Cuupthl ¥ peHoIb1" 1
57-58 | Anpperuasl. Kiaccudukanusi, u3oMepusi, HOMEHKIATYpa. 5
Ctpoenue MoJIeKys ¥ (PU3HYECKUE CBOMCTBA aJIbJICTHIOB
59-60 | Xumuyeckue CBOMCTBA allbJeru10B. KauecTBeHHBIE peakiiuu 5

Ha albIeTUIbI




61-62

Cucremaru3zanusi 1 0000ITIEHUE 3HAHUI O CTUPTax, (heHoNmax u

KapOOHMIIbHBIX COCTUHEHUSX. 2
63 KonTtpoabHas padora Ne3 no teme "CnupTbl, GeHOTBI H 1
KapOOHUJICOAep KalMe COeJUHEHHS.
64 KapOoHOBBIE KHCITOTHI, KX CTPOCHHE, KiIaccuuKkanus,
HOMeHKJIaTypa. Pu3ndecKkue CBOMCTBA MIPEACIIbHBIX 1
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT
65-66 | Xumuueckue cBOicTBa KapOOHOBBIX KUCIIOT. 2
67 IMpakTnyeckue padoTnbl Ne 4 « AbIernibl  KETOHbD U Ne 1
5 «Kap0oHOBBIE KHCJIOTHI»
68-69 | Cnoxxnble A(UpPHI: MOTyYECHHUE, CTPOCHHUE, HOMEHKIIATYpa, 5
¢u3nvecKre 1 XUMHYECKHE CBOMCTBA
70-71 | XKupsl. CoctaB u cTpoeHHE MOJIeKy1. Duznueckue u 5
XMMHYECKUE CBOMCTBA kUpoB. Mbuta u CMC
72-73 | O6001EeHre U cUCTEMAaTU3aluUs 3HAHUHN TI0 TEMe 5
«Kap6onosbie kuciaotel. CiioskHbIe AGUpPHL. JKUpbD»
74 KonTponbnas padora Ne4 "KapOoHOBBIE KMCIOTHI U UX 1
MPOU3BOAHBIC"
Tema 5. Kucnopoocooepicaujue opzanuueckue euwjecmaed. 8y
Yenesoown
75 YTIeBObI, HX COCTAB U KIACCU(DHUKAIHSL. 1
76-77 | Monocaxapuasl. ['ekcossl. ['moko3a u ppykrosa. 2
78 Jlucaxapunpl. Baxkneime npeacraBuTeny 1
79-80 | [Nomucaxapuapl. Kpaxman u niesmonosa 2
81 ITpakTuueckas pabora Ne6 "Yrnesoanr" 1
82 CucremaTtu3aius 1 0000IICHUE 3HAHUHN 10 TeMe «YTIICBOIBI) 1
Tema 6. A30mcooepircanjue opzanuyeckue coeOUHeHus 11y
83 AMUHBI: CTpOEHUE, Ki1accuuKalys, HOMEHKIATYpA. 1
84 XUMHUYECKHE CBOIICTBa aMMHOB M CITIOCOOBI MOJTyYEHHSI 1
85-86 | AmuHOkuca0THL. CocTaB M cTpoeHue Mosekyn. CBoiicTBa 5
AMHHOKHCIIOT, UX HOMEHKIarypa. [lomydyeHne aMMHOKHCIIOT
87-88 | benku xak npupoaHbsle buonoauMepsl. buonornyeckue 5
¢yHKIMM 0enaKoB. 3HaUeHHE OEJIKOB
89 HyxknenHoBbIE KMCIIOTHI. 1
90 ITpaktryeckas pabora Ne 7 "AmuHbl. AMHHOKHCIIOTHIL. benkun" 1
91 ITpakTrnueckas padora Ne 8 « MneHTuukanus opraHMuecKux 1
BEIIECTB
92 O0600611eHre U crucTeMaTu3alys 3HaHU| 10 YTiieBoiaM U 1
a30TCOJIEPIKAIIUM OPTaHUYECKUM COeTMHEHHSIM
93 KontpoabHasi padora Ne 5 «Yr/1eBoAbI U a30Tco/iep:KaLIUe 1
OpraHuvecKue coeJUHEHHUs»
Tema 7. Buonozuuecku akmueHble geujecmaa 9y
94 Butamunsl. 1
95 DepMeHTHI. 1
96-97 | 'opmoHBI. 2
98-99 | JlekapcTsa. 2
100 IIpakTnyeckne padornl Ne 9 «/leiictBue ¢pepMeHTOB HA
pa3iaudHblie BemecTBa» U Ne 10 " AHaym3 JiekapCcTBEeHHbIX 1
npenaparos''
101 IToaroroBka Kk IPOMEKYTOUHOM aTTeCTallu 1
102 IIpomexyrounas atrecrauus. KontponbHas padbora 1




KanenaapHo — remaTnyeckoe njaHupoBanue no xumum s 11 knacca (mpoduiabHasi rpynima)

no nporpamme O.C.I'abpuensina
(3 waca B HeneJr0, Bcero 102 yaca)

Ne Conep:xkanue KoauuecTBO JlaTa
ypoka 4acoB
Tema 1. Cmpoenue amoma Oy
1 CrtpoeHue aToMa 1
2 Ctpoenne atomHoro sijpa. M3otonsl. AnepHbie peakuuun 1
3 CocrosiHue a1eKTpoHa B atoMe. KBaHTOBBIE uncia 1
4 CtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB. DJIIEKTPOHHBIE U 1
asIeKTpoHHOrpadudeckue GopmyIibl (KOHPHUTypaIin)
3) BajnieHTHBIE BO3MOKHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB 1
6 Otkpsitue JI. . MenaeneesbiM [lepronnueckoro 3akoHa 1
7 Ilepnonryeckuil 3aKOH U CTPOCHUE aTOMa 1
8 3aBHCUMOCTE CBOMCTB DJIEMEHTOB U COSAUHEHUN OT UX 1
nosnoxenus B [lepuoanueckoit cucreme. 3HaueHUE
Ileproanueckoro 3akoHa
9 Kourpoabsnas padora Nel no reme '"CrtpoeHue atoma' 1
Tema 2.Cmpoenue geuwiecmea 16u
10-11 | Xumnueckas cBs3b. MloHHAas CBS3b 2
12 KoBasieHTHast CBSI3b 1
13 MerTannndeckas CBSI3b 1
14 Bonopoanas cBsi3b 1
15 IIpocTpaHCTBEHHOE CTPOCHUE MOJIEKYII 1
16 Teopus cTpoeHNS XUMUYECKUX COCUHEHUN 1
17 OCHOBHbIE HANPaBJICHHS PA3BUTUS TEOPUU CTPOCHHUS 1
18 CemuHap "JlnanekTudeckue OCHOBBI OOLTHOCTH ABYX
BEIYIIUX TEOpU XUMHH" 1
19-20 | [Tonumepsl OpraHMYECcKUue U HEOPraHUYECKue 2
21 Huctele BelecTBa U cMecu. PacTBopbl 1
22 JlicriepcHble CUCTEMBI M PaCTBOPBI 1
23 Pemenue 3aay, cBSI3aHHBIE C TOHATUSIMH «MacCcOBast IOJIS»,
«00BEMHAs 10JIs1» KOMIIOHEHTOB CMECH, MOJISIpHAst
KOHIIEHTPALHsl paCTBOPOB. 1
24 O06o0uieHne 1 cucTemMaTu3alys 3HaHui o Teme «CTtpoeHue
BEIIECTBAY. 1
25 KonTtpouabHnas pa6ora Ne2 no teme «CTpoeHue BeuiecTsa.
JlucnepcHble CHCTEMBbI H PACTBOPbD) 1
Tema 3. Xumuueckue peaxyuu 21y
26-27 | Knaccudukanus XuMHYECKUX PEaKIMiA B OPraHUYeCKO 1
HEOPraHWYECKON XHMUHU.
28-29 | Knaccudukanus peakuuii o M3MEHEHHUIO CTEeNeHeN
OKHICJICHHSI aTOMOB
30-31 | TenoBblie 3()(heKThI U NPUUUHBI TPOTEKAHUS XUMUYECKUX 5
peaxmmii
32-33 | CKOpOCTh XUMHUYECKON pEeaKLIuU 2
34 Karanu3s u kaTaimsatopbl 1
35-36 | XumMudeckoe paBHOBECHE. 2
37 Pemenue pacueTHbIx 3a1a4 1
38 IpakTnyeckas padora Nel «CkopocTh XUMHYECKOI 1
peakuuu. XuMH4YecKoe paBHOBeCHE».
39 DNIEKTPOITUTHYECKAS JUCCOITUAITHS 1




40 CBoIiCTBa pacTBOPOB JICKTPOIUTOB 2
41-42 | Tupponus. 2
43-44 | [IpakTyeckasi padora Ne2 «Pemenune 1

IKCNEPUMEHTAJIBHBIX 37124 10 TeMe «['uapoans»
45 O600611eHre U crucTeMaTu3alns 3HaHUH. 1
46 KonTponpnas pabora Ne3 mo teme "Xumudeckue peaxiun' 1
Tema 4. Bewyecmea u ux ceoiicmaa. 47y
47 Kiraccudukanus HeopraHM4ecKux BEIIECTB. 1
48 Krnaccudukanus HeopraHndeckux BemiecTs. KoMruiekcHbie 1
COEJIMHEHHS] HEOPraHUYEeCKHe U OpraHN4ecKHe
49 Krnaccudukanus opraHnuecKrux BEIISCTB. 1
50 IIpakTnyeckasi padora Ned "Pemenue 1
IKCINEPUMEHTAJIBHBIX 32124 110 OPraHuvyeckoii xumuu'"

51 OO6m1ast XxapaKTeprUCTUKA METAIIJIOB M X COSMHEHUN 1
52-53 | Xumudeckue cBOKWCTBA METAIIJIOB 2

54 Koppo3sust meramios. 1

55 [TonyueHnue MeTamios. 1

56 OnekTposn3. XUMUYECKUE NCTOYHUKU TOKA 1

57 [IlemoyHbIC METAJLIBI 1

58 beprunii, Maraui ¥ MEI04YHO3EMENbHBIE METAJLIIbI 1

59 AJIFOMAHHI U €r0 COeqUHEHUS 1

60 MerTanbl no604HbBIX oArpynn. Mens 1

61 Hunk 1
62-63 | Xpom 2

64 Mapranery 1
65-66 | OOmIas XxapakTepruCTHKa HEMETAIJIOB M MX COSUHEHUN 2

67 OO6mre XUMUYECKHE CBOMCTBA HEMETAJJIOB 1

68 T"anoreHsl 1 UX coeqMHEHUS 1

69 XanpKOTEHBI - TPOCTHIE BENIECTBA 1

70 IIpakTnueckas padora Ne3 "Ilosyuenue razoB u usydeHue 1

HX CBOJiCTB"
71-72 | CoenHEHUS CEPhI 2
73-74 | A30T U ero coeIuHEHNS 2

75 docdop u ero coeMHEHUS 1
76-77 | Yrmepona u ero coeTMHeHUs 2

78 KpemHunii u ero coequHeHus. 1

79 O600111eHre U CUCTEMATH3AIs 3HAHUIA 110 XMMHUH 2JIEMEHTOB 1

80 KonTtpoJuabnas padora Ne4 "Xumus 3j1eMeHTOB' 1

81 Kucnorel oprannueckue 1 HEOpraHm4ecKue 1

82 OcHOBaHMsI OPraHU4YECKHE U HEOPTAHUUYECKUE 1

83 AM@oTepHbIE OPraHNYECKNE U HEOPTaHUIECKHE BEIIECTBA 1
84-85 | IIpomesxxyTouHasi arrecranusi. KoHTposibHasi padora B 5

¢opme EI'D

86 AHaim3 pe3ynbTaToOB MPOMEKYTOYHOH aTTECTAIIH 1
87-88 | I'enernueckas cBsI3b MEXKAY KJ1acCaMHM OPraHUYECKHUX U 5

HEOPTaHWYECKHUX COCTUHCHHIM

89 IIpakTnyeckas padora NeS '"Pemenue 1
JKCIEPHMMEHTAJBHBIX 32/1a4 110 HEOPraHu4YecKo xumuu''

90 IIpakTnyeckas padora Ne6 "CpaBHeHue CBONCTB 1
OPraHMYecKHX U HEOPraHUYeCKHUX CoeIMHeHu"

91 IIpakTnueckas padora Ne7 "I'eHeTnueckasi CBA3b MEKILY 1

KJIACCAMHU HEOPraHUYeCKHX U OPraHM4YecKNX coequHeHuin"




92 O0001IeHre 1 cucTeMaTr3anus 3Hadnii o teMe "BentecTsa u 1
UX cBoiicTBa"
93 KonTtpoabHas padora Ne5 mo teme "BemecTBa u ux 1
cBoiicTBa'
Tema 5. Xumusn 6 scusznu obuiecmaa. 9y
94-95 | Xumus u npou3BOJICTBO. 2
96-97 | XuMus 1 CeITbCKOE X035HCTBO. 2
98-99 | Xumus u npoOeMbl OKpYKaroeH Cpeibl. 2
100-101 | Xumus 1 moBCeTHEBHAS )KU3Hb YCIIOBEKA. 2
102 O06o001eHre 1 cucTeMaTr3aIisl 3HaHUH 110 OPraHUYECKON 1
XUMHUH.

~

YueOHo — MeToAHYECKOE ODecIIeueHne

10 kaace
Xumus. YrayoneHnsslit ypoBenb. 10 kinace. Yueonuk (aBTopsr O. C. 'abpuensa, U. I'. Octpoymos,
C. O. [Tonomapes).
Mertonudeckoe mocobue. YriyoneHHwld ypoBeHb. 10 kmacc (aBroper O. C. I'abpuwensn, U. T.
OcTtpoymMOB).
HacronpHas kHura yuurens. YriyoneHHslid ypoBeHb. 10 kiacc (aBropsl O. C. I'abpuensan, U. T.
OcTtpoymMoB).
KonTponbuble u npoBepounsie padbotsl k yuedbHuky O. C. 'abpuensna, U. I'. Octpoymosa, C. IO.
[TonomapeBa «Xumus. Yrayonennsiii yposenb. 10 kiace» (aBropel O. C. I'abpuenss, C. A. Cnan-
KoB, A. M. banapy).
Kontponbubie pabotsl k yueOHuky O. C. I'abpuensna, 1. I'. Octpoymona, C. 1O. Ilonomapesa
«Xumus. Yrinyonenusiii ypoBeHb. 10 kmace» (aBtopsl O. C. T'abpuensn, C. A. Cnankos, A. M.
Bbanapy).
Xumuyeckuit sxkcnepuMenT B mikoje. 10 kmacc (aBropsl O.C. 'abpuensn, JI. [1. Batnuna)..
Xumus. YrayoneHHsiit ypoBens. 10 kinace. DnektpoHHas popma yueOHUKA.

11 knace
Xumusi. YrayoneHusiii ypoBeHb. 11 kiace. Yueonuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos,
C. A. Cnankos, A. H. JIeBkuH).
Mertoanueckoe mocobue. Yriuyonennoli ypoBeHb. 11 kmacc (aBropel O. C. T'abpuensn, I'. T.
JIvicoBa).
Kuaura ans yuurens. 11 kmacc. Yacte 1. [locobue mnsa yuuteneit (aBropst O. C. IN'abpuensn, I'. T'.
JIvicoBa, A. I'. BBeaeHnckas).
Kuwura ans yuurens. 11 xmace. Yacts II. [Tocobue ansa yuureneit (aBropst O. C. 'abpuens, I'. T'.
JIsicoBa, A. I'. BBeaenckas).
Kontponshble u npoBepounble paboTsl Kk yueOHUKY O. C. I'abpuensna, I'. I'. JIpicoBoit «Xumus.
VYrny6nennsiii ypoBenb. 11 knacey (aBropst O. C. N'abpuensn, JI. . Acanosa).
Konrponsusie padotel k yueOHuky O. C. I'abpuensna, I'. I'. JIbicoBolt «Xumus. YriyOneHHBIN
ypoBesb. 11 kmace» (aBTopst O. C. N'abpuensn, JI. . Acanosa)..
Xumuyeckuit axciepuMenT B mmkone. 11 kmacc (aBropst O. C. T'abpuensa, U. I'. OctpoymoB).
[Tocobue mo xumun ans noaroroBku k EI'D (aBtoper O. C. I'abpuensa, U. I'. Octpoymos, C. A.
Crnaakos).




