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PaGouasi nporpamma no xumuu aiasa 10—11 kiaaccose
HCNOJIb30BaHUEM 000py10BaHus HeHTpa «Touka pocray

1. Ilnanupyemble pe3yJibTaThbl OCBOCHHUS YU4eOHOr0 npeaMeTa « XuMHU» €
ONHUCAHHMEM YHUBEPCAJIBHBIX Y4eOHBIX AeiCTBHI, JOCTHTaeMbIX 00y4aI0LIMMHUCH

JIuunocmmule pe3ynomamot
Obyuarowuiicss noay4um 803MOANCHOCHb 0151 (POPMUPOBAHUS CLEOVIOWUX TudHoCmubIX Y VI

® 0CO3HAaBaThb CBOIO I'paXJaHCKYIO HWICHTHYHOCTDb, IATPUOTU3M, YBAXKCHUC K CBOCMY
HapOJy, OTBETCTBEHHOCTH Iepe]; PoauHOM, ropI0CTh 3a HEE;

. 0CO3HAaHHO ()OPMHUPOBATH U OTCTAMBATH CBOIO IPAKIAHCKYIO MO3UIIUIO KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUICKOTO 00IIECTBa;

. (dhopmMHUpOBaTH CBOE MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH;

. HETIPEPHIBHO Pa3BUBATh B ceO€ TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIIBHOM, TBOPYECKOW W
OTBETCTBEHHOU JCATCIIBHOCTH,

. COTPYIHHMYATH CO CBEPCTHUKAMH M B3POCIBIMHU B 00pa30BaTeIbHOM, OOIIIECTBEHHO
MOJIE3HOH, Y4eOHO-HUCCIEA0BATENHCKOM U MPOSKTHOM IEITEILHOCTH;

. (hopMHUpPOBATH CO3HATEIILHOE OTHOIIIEHUE K HETTPEPHIBHOMY 00pPa30BaHMIO KaK YCIOBHIO
YCHENTHOM mpodhecCHOHaTFHON 1 00IIECTBEHHOM IeATeTbHOCTH;

. OCYIIECTBIISATh OCO3HAHHBIN BBIOOP OymyIieit mpodeccun u BO3MOKHOCTEH peatn3alun
COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB,

. (GbopMHPOBATH HKOJIOTMYECKOE MBIIIIEHUE, TPUOOPECTH OTBIT SKOJIOr0-HANPABICHHON
NeSITeIbHOCTH.

Memanpeomemmnuwie pezynomamot

Pecynamuenuvie

Obyuarowuiicst NOIY4Um 803MONCHOCMb OJisl hopmuposanus credyrowux pecyasmusHolx Y'V/I:

. BBISBJIATh U JOPMYJIUPOBATH YUEOHYIO TTPOOIEMY;

. OTpEENATh LeNU NESATeIbHOCTH M COCTaBIATh €€ IUIaH, KOHTPOJIUPOBATh M KOPPEKTUPOBATH
NeSITeNIbHOCTD;

. BBIOMpATh YCHEIIHbIE CTPATETuy B PA3IMYHBIX CUTYALUAX; OCO3HABATH IPUUMHBI CBOETO

ycrexa WK Heycliexa, HaXOIUTh CocoObl BBIX0/Ia U3 CUTYallUU HEycIexa;

. MIPOYKTUBHO OOLIATHCS M B3aUMOJICHICTBOBATH B IMIPOLIECCE COBMECTHOM e TENIbHOCTH,

YUYUTBIBATH NO3UIWU APYTUX YHACTHUKOB ACATCIIBHOCTH, 3(1)(1)6KTI/IBHO pa3pcuiaTtb KOH(1)J'II/IKTLI.

Ilo3nasamenvhoie

Obyuarowuiics noay4um 603MONCHOCHb 015 (POPMUPOBAHUS CLedVIoWuUX nosHasamenvuvix YV/I:

. OCYILECTBIATh MOUCK PA3JIUYHBIX aJrOPUTMOB PEIICHUA MPAKTUYECKUX 3a1ay, IPUMEHSATH
pa3IM4HBIE METOBI [I03HAHUS;

. OCYIIECTBIISATH CAMOCTOSITENILHYIO HHPOPMAITMOHHO-TIO3HABATEIbHYIO ESTENbHOCTD,

BKJIIOUAsi YMEHHUE OPUEHTHPOBATHCS B PA3NUYHBIX UCTOYHMKAX HMH(OpPMAIMU, KPUTHUUYECKU OIICHWBATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO, TOTY4aeMYIO U3 Pa3INYHbIX HCTOYHHKOB;

. UCIOJIb30BaTh CPEJICTBA MHPOPMAITMOHHBIX U KOMMYHUKAaIMOHHBIX TexHonorui (MKT) B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX 337124 C COOI0IEHUEM

TpeboBaHui 6€30MaCHOCTH;

° CTPOUTH JIOTHUCCKUEC PACCYKIACHUA, (I)OpMy.TII/IpOBaTL YMO3AaKJIIOYCHUA Ha OCHOBC BBISIBJICHHBIX
MPHUYNHHO-CJICACTBCHHBIX CBH3CI>1;
° CO3aaBaTb MOJCIIN H3YYaCMbIX O6’beKTOB, BBIIACIIAIT B HHUX CYHICCTBCHHBIC XapaKTCPUCTUKH,

peoOpa3oBbIBATh MOJIEINH;
. npeoOpa3oBbIBaTh HH(POPMALIHIO U3 OJTHOTO BUA B APYroi; BEIOMpaTh y1oOHYI0 popmy



¢buKcanuy u npeAcTaBiIeHUs HHPOPMAIH;

. BIIQJICTh METOJAMH TI03HABATEILHOW peQIeKCHd KaKk OCO3HAHHS COBEPIIACMBIX JCUCTBUN H
MBICIIUTENBHBIX MPOLECCOB, UX PE3Yy/IbTAaTOB M OCHOBAaHUM, I'PAHULl CBOErO 3HAHUSA M HE3HAHMS, HOBBIX
II0O3HABATENBHBIX 337a4 U CPEACTB UX JTOCTHUKCHUS.

Ilpeomemmnuie pe3yromamul
Obyuarowuiics Hayuumcs:

® HCCICa0BaTh CBOMCTBA HCOPraHNM4€CKUX U OPraHruvdCCKUX BCUICCTB, OOBACHATE 3aKOHOMEPHOCTHU
IMPOTCKAHUA XUMHUYCCKUX peaKqu/i, IMPOTrHO3HUPOBATE BO3MOKHOCTD UX OCYHICCTBJICHUSA

° BBIIBUT'aTh T'HIIOTE3bI HA OCHOBEC 3HAHUM O COCTaBEC, CTPOCHUM BCIICCTBA N OCHOBHBLIX XUMHWYCCKUX
3aKOHAX, POBEPSTH UX IKCIIEPUMEHTAIIBHO, (POPMYIIUPYS LI€Tb UCCIIEIOBAHHUS;

® BJIAZICTE METOJaMH CAMOCTOSATCIBHOTO INIAHUPOBAHUA U IMMPOBCACHUA XUMHUYCCKUX SKCIICPUMCHTOB
¢ coOuro/ieHneM paBuil 6€30MacHOM paboThI ¢ BEIIECTBAMHU U J1aO0OpaTOPHBIM 000pyI0BaHUEM;

. OTIMCHIBATH, AHATM3UPOBATH M OIICHUBATH JIOCTOBEPHOCTH TIOJTYUYEHHOTO PE3YIIbTaTa;

. MPOTHO3UPOBATh, AHAIM3WPOBAaTh M OLEHWBATh C TMO3UIMHA HSKOJOTUYECKOH O0e30macHOCTH

MOCJIEACTBUSL OBITOBOM M TMPOM3BOJICTBEHHOW JEATEIHHOCTH YEJIOBEKAa, CBS3aHHOW C TepepabdoTKOi
BEIIECTB.
Obyuarowuiics noay4um 603MONCHOCHb HAYYUMbCAL:

. CaMOCTOSITENIbHO (DOPMHUPOBATH CHCTEMY COOCTBEHHBIX 3HAHUI 00 OOITUX XUMHUUYECKHUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX;

. MMPOTHO3UPOBATH CBOMCTBA BEIIECTB HA OCHOBE UX CTPOCHMUS;

. HCIO0JIb30BaTh NOJyYEHHbIE 3HAHUS B OBITY;

® IMOHUMATh U OOBICHATH POJIb XUMHUYCCKUX TPOUECCOB, IPOTCKAOIINUX B IIPHUPOAC,

. IUTAHUPOBATh U OCYILIECTBIATH ydeOHbIE XUMUYECKHE SKCTIEPUMEHTHI.

2. COAEP)KAHUE YYEBHOTI' O KYPCA
OPITAHMYECKAS XMMUA. 10 KITACC
(3/4 4 B mepemo; Bcero 102/136 u,
u3 HUX 5/10 4— pe3epBHOE BpeMsI)
BBenenue (5/8 1)

[Ipeamer opranmdeckoit xumur. OCOOEHHOCTH CTPOSHUS U CBOMCTB OPraHUYECKUX COCTUHCHHNA. 3HAUCHHE
U POJIb OPraHUYeCKOW XMMHH B CUCTEME €CTECTBEHHBIX HAYK U B )KU3HU OOIIECTBA.
Kpamxkuii ouepx ucmopuu pazeumus opeanuyeckoti xumuu. IpeAnoCchIKA CO3MaHUSI TEOPUU CTPOCHHUS:
TEOpHUsl PAJAUKAIIOB U Teopus TUTIOB, paboTel A. Kekyne, 3. @panknanga u A.M. byrneposa, cwe3n Bpaueit
u ecrectBoucnbiTareneii B r.lllneiiepe. OCHOBHBIE TOJIOKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
coenuHenuii A.M. ByriepoBa. XuMuueckoe CTpOEHUE M CBOMCTBA OpraHMYecKHUX BemlecTB. M3oMepus Ha
npuMepe H-OyTaHa U M300yTaHa. DNEKTPOHHOE O00IAaKO U OpOUTAb, UX GOPMBI: S- U p-. DIEKTPOHHBIE U
ANIeKTpOHHO-Tpaduyeckue (GopmMynbl aroMa yriepoja B HOPMalbHOM M BO30YXJAEHHOM COCTOSIHHSIX.
KoBasieHTHast XAMHUYECKas CBA3b U €€ PasHOBHIHOCTHU: O - H 7-. OOpazoBanue mojekya Haz, Clo, N2, HCI,
H>0, NHs, CHa4, CoHs, C2H2. Booopoomas cesnzs. ObGpasosanme wornoB NH' um H30'. CpaBhenue
0OMEHHOT0 U JOHOPHO-AKIIEMTOPHOTO MEXaHM3MOB 00pa30BaHUs KOBaJeHTHOH cBsi3u. lepBoe BaneHTHOE

COCTOSAHHE — Sp3'rI/I6pI/II[I/ISaI_[I/I$I — Ha NOpuMEpe MOJICKYJIBI METaHa U JApYrux aJlKaHOB. BTOpOC
BAaJICHTHOC COCTOSAHHEC — SpZ'l"I/I6pI/II[I/I3aI_[I/I$I — Ha IMpUMCPEC MOJICKYJIbl 3THUJICHA. TpeTbe BaJICHTHOC
COCTOSAHHUE — Sp'rI/I6pI/I,[[I/I3aL[I/I$I — Ha IMIpUMEPE MOJICKYJIbI alCTHUIICHA. FGOMeTpI/I}I MOJICKYJI 3THX

BEIECTB, U XapaKTepUCTHUKAa BUIOB KOBAJIEHTHOW CBSI3U B HHUX. Modens [unnecnu 0na ob6vsicHeHUs
83AUMHO20 OMMAIKUBAHUSL 2UOPUOHBIX OpOUMATell U UX PACNONIONCEHUs. 8 NPOCMPAHCINGE C MUHUMYMOM
SHepeul.

Jemoncrpanun. Kosekius opraHiyecKux BEIIECTB, MATEPUAIOB U U3JeNUi U3 HUX. MoJenu MOJEeKy
CH4 u CH30H; C2H2, CoHs u CeHs; n-Oyrana m m3o0yrana. B3zaumopeiicTBre HATpusi ¢ 3TAHOJIOM U
OTCYTCTBHE B3aUMOJICHCTBUS C IUITHIOBBIM d(DUPOM.



Komiekuust monuMepoB, MPUPOJAHBIX U CUHTETUYECKUX KayuyKOB, JIEKAPCTBEHHBIX IIPEaparos,
kpacuteneit. [llapoctepkHeBbie n 00beMHBIE Moienu Mosiekyrn H2, C12, N2, H20, CHA4.
lapocrepxueBsie U 00bemuble Moaenn CH4, C2H4, C2H2. Moodens ommanxkusanus
2UOPUOHBIX OpOUmalell, 8bINOIHEHHAs C NOMOUWBIO 8030VULHBIX UUAPOS.

Tema 1. CTpoenne u kiaaccupuxkanus

opranuyeckux coequHenuii (10/13 )
Knaccugukamus opraHu4ecKux COSTMHEHNH TI0 CTPOCHHUIO YIIIEPOJHOTO CKEJIeTa: allKIMYecKue (aIKaHbl,
QJIKEHbI, AJKUHBI, aJKaJIMEHbI), KapOOUUKINYECKHE (LIIMKIOATKAHBl W apeHbl) U TeTEPOLUKIMYECKHE.
Knaccugukanust opraHMuecKuX COCIUHEHUH M0 (PYHKIIMOHAIBHBIM TPYyNIIaM: CIIUPTHI, (PEHOJBI, POCThIC
3(HPBI, ATbIETUIBI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIIOKHBIE 3(QUPEI.
Tpusuanvrvle nazeanus eewjecms. Homenknarypa panuonanbHas u MIOIIAK (IUPAC). Ilpunnuns
oOpazoBaHusi Ha3BaHMi oprannyeckux coenuHenuid mo HWIOIIAK: 3amemnienusi, pojoHadaIbHOM
CTPYKTYpBI, CTAPIINHCTBA XapaKTEPUCTUUECKUX TPYIIIL.
CrpykTypHas U30Mepusi U €€ BHJIbl: U30MEpHUsl YIJIEPOJHOIO CKeJeTa, U30MEpHUsl MOJOKeHus (KpaTHOM
CBs3M U (PYHKIIMOHAJIBLHOM TPYIIIbI), MeXKIaccoBasi nzomepus. IIlpocTpaHcTBeHHas U30Mepus U €€ BUIbL:
reoMeTpuuecKkas u ontuyeckas. buonozuveckoe 3navenue
onmuyeckou usomepuu. Ompaosicenue ocobenHocmel CMmpoenuss MOAeKyl 2e0OMeMPUYECKUX U ONMULECKUX
U30MEPO8 8 UX HA38AHUSIX.
JemoncTrpanun. OOpa3npl MNpeAcTaBUTENeH pa3MYHBIX KIACCOB OPraHMYECKUX COEIUHEHUN U
IapOCTEePKHEBBIE WM OObEMHBbIE MOJENH UX Mojekyid. Tabmuinel <KHa3BaHue ankaHOB M aJIKHIBHBIX
3amectuTenein>> n <K OCHOBHBIE KJIACChl OPraHUYECKUX COCTMHEHUN > .
Monenu MoJIeKys U30MEPOB Pa3HbIX BUJIOB U30MEPHUH.
JlabopaTopHbie onbIThl. 1. M3roToBIeHNE MOJENEH MOJIEKYJ BEIIECTB — MPEICTABUTENECH Pa3IMYHBIX
KJIACCOB OPraHUYeCKUX COECTMHEHUI.

Tema 2. Peakuuu opraHn4ecKux coeJMHEHHU i
(6/8 1)

[TonsiTue o peakuusx 3amenieHus. [aJOreHMpOBaHME alKaHOB M apPEHOB, IIEJIOYHOW THAPOJIHU3
raioreHankaHoB. [loHsTe o peaknusx mnpucoequHeHus. [uapupoBaHHe, THUIPOTAIOTEHUPOBAHUE,
raJloreHupoBanue. Peakuyy noaumepusay U NOJMKOHACHCAIUH.
[lonsitTe o peakuusx OTIICIUICHUS (dMTUMUHUpPOBaHuUsA). JleruapupoBanue ankaHoB. J[leruapararus
cnupToB. JleruapoxiopupoBaHue Ha MIpUMEpe TrajoreHankaHoB. [IOHSATHE O KpeKHHre ajaKkaHOB U
JeTOIUMEPU3ALINY MTOJIUMEpOB. Peakuinu nzomepusaiui.
lomonumuueckuti u 2emeporumuyeckuil.  paspol8 KOBAJECHMHOU XUMUYECKOU 853U, 00pazosanue
KOBAIEHMHOU C853U NO OOHOPHO-aKyenmopHomy mexanuzmy. Ilonsatue o Hykiaeoduie u
anektpodune. Kraccupukanus peaknuii 10O TUIY pearupyromux vacTuill (HykKJIeohuiIbHbIE U
ANeKTpOoUIIbHBIC) U MPUHIUITY U3MEHEHHUS COCTaBa MOJIEKYJbl. B3anMHOE BIUSHUE aTOMOB B MOJIEKYyJaX
OpraHMYecKUX BemecTB. THAYKTUBHBIN U Me30MepHBIi 2(PPEKTHI.
IIpaBuino MapkoBHHKOBA.
Pacuernble 3agaumn. 1. Boruncnenue BbIXOJa MPOAYKTa PEAKIUU OT TEOPETHUECKH BO3MOXKHOTO. 2.
KoMOuHupoBaHHBIE 331a4H.
JemoncTpanun. B3peiB cmecn Merana c xjopom. OOeciBeurBaHHe€ OpOMHOW BOJABI JTHUJICHOM U
arierusieHoM. [lonyuenue dpeHonopopManbIeruIHON CMOJIBI U MTOJIUMEpA.
Jenonumepusanus noaustuieHa. [lomyuenue stunena u3 staHona. Kpekunr kepocusa.
B3peiB rpemydero rasza. ['openre mMeTana win mpormaHoOyTaHOBOW cMecH (U3 Ta30BOM 3aKHUTaiku). B3pbiB
CMECH MeTaHa WK MPOMaHOOyTaHOBOI CMeCH ¢ KUCIOPOIOM (BO3IYXOM).
Tema 3. YrueBogopoast (24/31 u)
[Tonsitre 06 yriaeBomopoaax.
A 71 k a H bl. [oMonoruueckuii psin u obmas opmyna ankanoB. CTpoeHHE MOJEKYIbl METaHA M JIPYTUX
ankaHoB. M3omepus ankaHoB. Pu3MUECKUE CBOMCTBA alKaHOB. AJIKaHbl B mpupoje. lIpombliuieHHbIE
CHOCOOBI TOMYYCHHsSI: KPEKUHT aJIKaHOB, (ppakIMOHHAS mepe-



rouka Hedtu. JJabopaTopHbIe CrIOCOOBI MOTyYSHHS aJIKaHOB: CHHTE3 Bropiia, nekapOOKCHIMpOBaHUeE Colen
KapOOHOBBIX KHCIOT, THAPOJIM3 KapOuaa amoMmuHus. Peaknum 3amenienus. [opeHue aikaHoB B
Pa3IMYHBIX YCIOBUAX. TepMHUECKOE pas3joKeHUE alkaHoB. M3omepusamus ankaHoB. IIpuMenenue
aJKaHOB. MeXaHu3M peakUuu paJuKaJbHOIO 3aMelleHus, ero craauu. IIpakTuueckoe HCHOIb30BaHME
3HaHUH 0 MexaHu3Me (CBOOOAHOPAIUKAILHOM) PEaKIUi B MPaBUJIaX TEXHUKU O€30MaCHOCTH B OBITY U Ha
IIPOU3BO/ICTBE.

A a1 K e H bl. ['oMonoruueckuii psan u obmast Gopmyina ankeHoB. CTpoe€HUE MOJIEKYIIbI 3TUJIEHA U JPYTUX
aNKeHOB. M3oMepust alKeHOB: CTPYKTypHas U MpocTpaHcTBeHHas. Homenknatypa u ¢pu3ndeckue cBoicTBa
ankeHoB. [lodydyeHne STHIIEHOBBIX YIJIEBOAOPOAOB U3 AJIKAHOB, FAJIOT€HAIKAHOB, CIUPTOB. [lonapuzayus
T-C653U 8 MONEKYNax aiKeHo8 Ha npumepe nponena. [loustue 00 nnayktuBHOM (+1) addekre Ha nmpumepe
MOJIEKYJbI NponeHa. Peakuuu npucoennHeHus (raJloreHMpoBaHUE, MUAPOTaloreHUpoBaHue, TupaTaius,
ruipupoBanue). Peakuun okucieHus W MOJUMepU3alny alkeHoB. [IpuMeHeHHe alKeHOB Ha OCHOBE MX
CBOMCTB. MexaHn3M peaklnu 3MEeKTPO(UIBHOTO NIPUCOEANHEHNUS K ankeHaM. OKucieHue aikenos

8 «MACKUXY U «IHCECMKUX» YCTIOBUSIX.

A J1 K ¥ H bL. ['oMontornueckuit psn ankuHoB. O6mas popmyna. CTpoeHHe MOJIEKYIIbI alleTUIIeHa U JPYTUX
ankuHoB. M3omepust ankuHoB. HoMeHKiaTypa aneTUIEHOBBIX YrieBoaopoAoB. [losyuyeHue ankuHOB:
METAaHOBBIH W KapOumHbIN crocoObl. Du3nyeckue CBOWCTBA AIKWHOB. Peakiuu MpUCOeIUHEHUS:
raJIorTeHUpPOBaHMEe, THApOrajoreHupoBaHue, ruapatanus (peakuuss KydepoBa), ruapupoBaHue.
Tpumepu3zanus aneruneHa B 0eH3on. OkuciaeHue ankuHoB. OcoOble

CBOMCTBA TEPMUHAJIBHBIX AIKUHOB. [[puMeHeHne alnKuHOB.

AaxkanamueH bl. O0mas gopmyna ankanuenoB. CtpoeHue moiekyin. M3omepus m HOMEHKIATypa
ankaaueHoB. Pu3nyUecKkue CBOMCTBA. B3aMMHOE pacmoJIOKEHHE T-CBSI3€M B MOJIEKYJaxX ajKaJIUuEHOB:
KyMYJIUPOBAaHHOE, CONPSKEHHOE, N301MpoBaHHOe. OCOOEHHOCTH

CTPOEHHMS COIPSIKEHHBIX AIKaJUEHOB, MX IMOJY4YEHUE. AHano2us 6 XUMUUECKUX CEOUCMBAX AlKEeHO8 U
ankaouenos. llomuMepusamnms ankaaueHoB. HaTypainbHBIM M CHHTETUYECKMM Kaydykw. BynkaHuzarus
kayuyyka. Pesuna. Paboter C. B. JIebeneBa. OcoOeHHOCTH peak-

LWW PUCOETUHEHMS K aJIKaJUEHAM C CONPSKEHHBIMU TT-CBA3SMU.

Il u x 10 aakaH bl. [omosornaeckuit psin u obmas popmyna mukmoankaHoB. HampspkeHue nukia B
C3H6, C4H8 u C5H10, xongpopmayuu C6HI12. Hzomepus yuxroarkanos (yenepoonozo ckenema, yuc-,
mpawuc-, Medxckiaccosas). XUMHUUECKUE CBOICTBA IIMKIOAIKAHOB: TOPEHUE, pa3iodceHue, PaTukaibHOe
3ameleHue, uzomepuszayus. OcoOble CBOICTBA IUKIONPONIaHa, HUKI00yTaHa.

A p e H bl. ben3on kak npexacraButenb apeHoB. CTpoeHne MoJieKynnbl Oen3ona. Conpsokenue [1-CBsi3eid.
W3omepust 1 HOMEHKIJIaTypa apeHOB, WX MosiydeHue. ['omosoru OeHzona. BiusHue OGOkoBOHM 1enu Ha
AJIEKTPOHHYIO IUIOTHOCTH COIPSDKEHHOTO 7-00jlaka B MOJIEKYlIaX TOMOJIOTOB OeH30/a Ha MpuMepe
ToyoJia. XMMHUYECKHe CBOMCTBa OeH3osa. Peakiuu 3aMenieHus ¢ yuactueM O€H30J1a: raJlor€HUpPOBaHUE,
HUTpOBaHUE M ajkwinpoBaHue. [IpuMmeHeHue OeH307a U €ro romMoJoroB. PadukanvHoe Xnopuposamue
benzona. Ycnosus nposedeHus peakyuu paoukaibHo20 Xlopuposanusi Oewsona. Kamanumuueckoe
euopuposanue 6Oenzona. Mexanuzm peakyuii 21eKMPOPUILHO20 3AMeWeHUs: 2aN02eHUPOBAHUS U
HUMpo8aHus ben3ona u

e20 2omon0206. CpaBHEHHE PEAKIMOHHONW CHOCOOHOCTH OEH30JIa W TONYyoJia B PEAKIUAX 3aMElICHUS.
OpueHTtupyroliee JAeUCTBUE METWIBHOW TPYNIBl B pEakUMsIX 3aMEUIEHUsT C Y4YacTUEM TOJIyoJa.
OpuentanTtsl [ u Il pona B peakuusax 3amMenieHus ¢ y4acTUEM apeHOB.

Peakuuu mo 60KOBO 1IN alTKUIOEH30JI0B.

IIpupoaHble HCTOYHHMKH YIrJeBOJXOPOIOB.

Hedts u ee mpompinienHas nepepadotka. OpakiMoHHas MEpPEeroHKa, TEPMUUYECKUI M KaTaTuTHUYECKUN
KpekuHr. [IpupoaHblil ra3, ero coctaB M MpakTUYECKOe HcnoJib3oBaHue. Kamennsiil yrons. KokcoBanue
KaMEHHOTO Yyriis. [Ipoucxodicoenue npupooHbixX UCOYHUKOS

yene8o0opooos. Pugopmune, arkunuposanue u apomamuzayus Hepmenpooykmos. IKOJIOTUUECKUE
aCTeKThI JOOBIUM, TepepabOTKH U MCIIOIH30BAHUS TTOJIE3HBIX HCKOMAEMBIX.

Pacuernbie 3agaun. 1. HaxoxaeHue MoONEKymsipHONH (POpPMYIBI OpPraHMYEeCKOro COSAMHEHUS 10 Macce
(06beMy) MPOIYKTOB CrOPAHUSL.



2. HaxoaeHue MOJIEKYJISIpHOM (hOpMyYIIbl BELIECTBA 10 €r0 OTHOCUTENIBHOM IIIOTHOCTH U MacCOBOM JI0JIe
3JIEMEHTOB B COCTMHEHUSIX.

3. KoMOuHUpOBaHHBIC 33Ja4H.

Jemoncrpanun. IlonydeHne MeraHa M3 alerara HaTpus W THUIPOKCHIA HaTpus. Mojemum MoJIeKyl
aJIKaHOB — ILAPOCTEpP)KHEBbIE U 0OBeMHbIe. ['opeHne MeraHa, nmponaH-OyTaHOBOI cMmecH, mapaduHa B
YCIIOBUSAX M30BITKA M HEJIOCTaTKa Kuciopojaa. B3pblB cmecum meraHa ¢ Bo3ayxoM. OTHOIIEHHWE METaHa,
nponan-0yTaHOBO# cMecH, OeH3nHa, mapaguHa K OpOMHOW BOJIE U pacTBOpPY IMepMaHraHara Kajius. B3peiB
CMeCH MeTaHa M XJIOpa, MHULIUUPYEeMbIid ocBenieHneM. Boccranosnenune oxcuna meau (1) mapadunOoM.
lapocTtepkHEBbIE 1 00BEMHBIE MOAEIN MOJIEKYJ CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB.
OOBeMHBIC MOJIETT MOJICKYN akeHOB. [loryuenue steHa u3 staHosa. O0ecBEUMBaHUE ITCHOM OPOMHOM
Boabl. O0ecrBeUMBaHNE STEHOM pacTBOpa NepMaHraHara Kaius. [openue stena. [lomyduenue anermieHa
U3 Kapbunma kamplus. BzaumopeiicTBue aneruseHa ¢ OpomMHOUM Bojoil. BzammoneicTBue aneruiieHa C
pacTBOpPOM NEpMaHraHara kanud. ['opeHue anertwieHa. BzanmoaeicTBre aueTUeHa C pacTBOPOM COJIU
Menu unu cepebpa. Mogenu (mapocTep:KHEBbIE U OOBEMHBIE) MOJEKYN QJIKaJUEHOB C Pa3IMYHBIM
B3aUMHBIM pacCHOJIOXKEHUEM T-CBsA3eil. /lenonumepuszayus kayuyyka. Mojenu (IIapoCTepKHEBbIE U
00BEMHBIE) MOJIEKYJI AJIKaIMEHOB C Pa3JIMYHBIM B3aUMHBIM PACIOJI0KEHUEM T-CBS3EHl.

Koaeynsyuss maeunoco coxa kayuykonocog (Monouas, 00y8anyuxkos uiu Guxyca).

[IapocTepkHEBbIE MOJEIN MOJIEKYJ IUKIOATKaHOB U alkeHOB. OTHOIIEHHE IUKJIOreKcaHa K pacTBOPY
TepMaHTaHaTa Kajus U OpOMHO BoJIE.

lapocTtepkHeBble U 00bEMHBIE MOJENN MOJIEKYJl O€H30J1a U €ro romMoJioroB. PazneneHue ¢ momouibro
JeUTENbHOW BOPOHKHM cMecu OeH301—BojAa. PacTBopeHune B O€H30Jie PA3IUYHBIX OPraHUYECKHX U
HEOpPraHUYeCKUX (HampuMmep, Cepbl) BELIECTB. OKCTpParupoOBaHHWE KpacUTeNedl U JpYruX BEIeCTB
(Hampumep, noja) GEH30JI0M U3 BOJHBIX pacTBOpoB. ['opeHne Genszona. OTHomIeHHE GeH30J1a K OPOMHOM
BOJIE U pacTBOpY nepManranara kanus. [lomydenue HuTpoOeH3oma.

Komnexuust <IIpupomHbie HCTOYHUKHA YTIIeBOMOPO0B>>. CpaBHEHHE NPOLIECCOB TOpeHHS HepTH u
npupoHoTo Ta3a. Obpa3oBaHue HE(TIHOHN TJICHKH HA TOBEPXHOCTH BOBL. KartamuTtuueckuii

KpekuHr napaduna. PactBopenue napadurna B 6eH3MHE U UCIIApeHUEe pacTBOpuUTeNs u3 cMecu. [InaBnenue
napadyHa U €ro OTHOIICHHE K BOJE (pacTBOpPEHHE, CpaBHEHHWE TUIOTHOCTEH, cMaunBaHue). PaznencHue
cMecH OEH3MH—BO/1a C IOMOIIBIO JEIUTETHLHOUBOPOHKH.

JladopaTopHble onbIThbl. 2. M3roromieHue mnapadUHUPOBAHHOW Oymard, HCIBITAHHE €€ CBOWCTB —
OTHOIlIEHHE K Bojie W >kupaMm. 3. O6Hapyxkenue H20, caxu, CO2 B mpoaykrax rOpeHHsS CBE4H. 4.
NsrortoBnenne wmoxenedd rajoreHankaHoB. 5. OOHapyXeHHE  HENPEJCIbHBIX COCAMHCHHA B
Hedrenpoaykrax. 6. O3HakoMiIeHHE C OOpa3laMy MOJUATUIIEHA W MosumnponuieHa. 7. Pacrno3naBanue
00pa31oB alKkaHOB M alkeHOB. 8. OOHapyXeHHE BOJbI, CaXKU U YTJIEKUCIIOro ra3a B MPOAYKTaX TOPEHUS
YIJIEBOJOPOJIOB. 9. M3roToBiieHre MoJieiel alkKuHOB U MX M30oMepoB. 10. O3HaKOMIIEHHE C KOJUICKIUEH
«Kayuyk u pezuna>>. 11. O3nakomienue c¢ (uznyeckumu cBoiicTBamu Oen3zousa. 12. M3roToBieHue u
WCII0JIb30BaHUE TIPOCTeiiero npudo-

pa mis xpomatorpaduu. 13. PacnosnaBanue opranuyeckux BemiecTB. 14. OmpeneneHre KauyeCTBEHHOTO
coctaBa napaduna wiu Oenzona. 15. [lomydenue anerunena u ero okucieHue pactBopoM KMnO4 wm
OpOMHO BOJIOH.

Tema 4. Kucsiopoacoaep:kamue coe{iHeHUs

(23/28 u)

C i u p 1 b1. CocTaB u Kiaccupukanusa cnuptoB. M3omepus ciupToB (MOJI0KEHUE TUAPOKCUITBHBIX TPYIIIL,
MEXKJIACCOBas,  yIJIEpOJAHOrO  ckenera). Dusnueckue CBOIICTBA  CHUPTOB, HX  MOJIyYEHHE.
MexMmonekynasipHas BOJOpOJAHAs CBsI3b. OcCOOEHHOCMU 3NIeKMPOHHO20 CMPOEHUS MOAEKYl CHUPMOS.
XUMUYECKHE CBOMCTBA CIHUPTOB, OOYCIOBIIEHHBIE HAIWYHUEM B MOJIEKyJIaX THUAPOKCUIBHBIX TPYIIIL:
o0pa3oBaHHE aTKOTOJISITOB, B3aUMOACHCTBUE C TaJOreHOBOAOPOIAMH,

MEXMOJIEKYISIpHAsl U BHYTPUMOJIEKYSIpHAsI AeTUApATAINS, STepUPHUKAIS, OKICIECHUE U IeTH IJPUPOBAHNE
cnupTtoB. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX CIHUPTOB. KadecTBeHHass peakiusi Ha MHOTOATOMHBIE
cnupThl. BakHelilue npenctaBUTeNd CcOUpTOoB. DU3HOJOTMYECKOE JCHCTBME METAHOJIa W 3TaHOJA.
Ankoronmsm, ero nocneactsus. [IpodunakTrka ankoronmsma.



® e H 0 a bl. DeHout, ero (U3NYECKUE CBOMCTBA M TOJY4YeHHE. XWMHUYECKHE CBOWCTBA (peHONIA KaK
¢byHKIMS ero crpoenus. KucnoTHble cBoiicTBa. B3amMmHOe BIHMSHHE aTOMOB W TPYINI B MOJEKYlIax
OpraHMYecKUX BemecTB Ha mnpumepe ¢enona. [lomukonneHcanus ¢eHoma ¢ GOpMaIbIACTHIOM.
KauectBennass peakumsi Ha ¢enon. [lpumenenune denona. Kraccugurayus penonos. CpaBHEHHE
KHUCJIOTHBIX CBOMCTB BEIIECTB, COJACPKALIUX TUIPOKCHIIBHYIO TPYIIITY:

BOJIbI, OJTHO- U MHOTOAQTOMHBIX CIUPTOB, eHosa. InexmpodhuibHoe 3amewyeHue 6 ODEH301bHOM KOJble.
[IpuMeHnenne mpon3BoOIHBIX (hEeHOoIa.

Aadbaermas U KeTO0H bl. CTpoeHHE MOJEKYN albJIErHAOB U KETOHOB, UX H30MEPHUS U
HOMeHKJaTypa. OCOOEHHOCTH CTPOEHHS KapOOHWIEHOW Tpynbl. Ou3nUecKre cBOHCTBA (hopManbaeruaa u
ero romoJioroB. OTaenbHbIC MPEACTABUTEIN aTbJACTUI0B U KETOHOB. XUMUYECKUE CBOMCTBA aJIbJICTHIOB,
0OyCIIOBJICHHBIC HAJIMYHEM B MOJICKYJIC KAapOOHWJIBHOW TPYIIBI aTOMOB (THAPUPOBAHUE, OKHCIICHHE
aMMHUA4YHBIMH pacTBOpamMH okcujaa cepebpa u ruapokcuaa menu (II)). KadectBennble peaknuu Ha
anpaeruael. Peakuust moswmkoHnmeHcanuu (opmanbaeruga ¢ (¢eHoaoM. OcCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB KeTOHOB. HykieodunbHOe mpHcoeuHEHNEe K KapOOHUIBHBIM COEIMHEHUSIM.
[Ipucoenuuenre MaHOBOAOPOAA U TUIAPOCYAb(GUTA HATpUS. B3aumnoe enusHue amomos 8 MOAeK)Iax.
l'anozcenuposanue anv0e2uo06 u KemoHo8 no UOHHOMY MexaHusmy na ceemy. Kauecmeennas peaxyus na
MemuIKenoHbl.

KapOonoBbie kKucaorT bl. CTpoeHHE MOJIEKYT KapOOHOBBIX KUCIOT U KapOOKCUIHHON TPYIIIHI.
Knaccudukanus u HomMmeHKIIaTypa KapOOHOBBIX KUCIOT. DU3MUECKHE CBOMCTBA KApPOOHOBBIX KHCIOT M MX
3aBUCHUMOCTb OT CTpOEHHS MoJieKyll. Kapbonosvle kuciomol 8 npupoode. buonozuueckas ponb kapboHogvix
kuciom. OOIME CBOWCTBA HEOPTaHMYECKHX W OPraHUYECKUX KHUCIOT (B3aUMOJCUCTBHE C METallIaMH,
OKCHJIaMU METAJIJIOB, OCHOBAaHUSIMHU, COJISIMU). BimsiHME yriieBoJOPOTHOTO paauKkalia Ha CHITy KapOOHOBOM
KUCJIOTHI. Peakumsi stepudukanuu, ycloBUs €€ TPOBEIEHUS. XUMHYECKHE CBOWCTBA HEMPEIETbHBIX
KapOOHOBBIX KHCIIOT, OOYCIOBJIEHHbIE HAMYMEM OG-CBSI3U B MoJieKyne. Peaxyuu snekmpoguivnoco
3ameweHus ¢ yyacmuem OeH30UHOU KUCTOMDbI.

CunoxHuble 3¢ up bl. CrpoeHre CIOKHBIX d3PUPOB. Hzomepus crosicnvlx 3¢pupos (yenepoonozo
ckenema u medicknaccosas)). Homenknarypa cioxubeix 3¢upoB. OOpaTUMOCTh peakiiuu dTepudUKaIvy,
TUAPOJIU3 CIOXKHBIX 3GUpoB. PaBHOBecue peakunu stepudukany — ruapoin3a; pakTopsl, BIUSIONINE Ha
Hero. Pelmienne pacdyeTHBIX 3aqad Ha OIpeNeieHHe BhIXOJa MPOAYKTa peakuuu (B %) OT TEOpeTHUECKU
BO3MOXHOTI'0, YCTaHOBJIEHHE (DOPMYJIIBI U CTPOCHUS

BEIECTBA MO MPOJAYKTaM €ro Cropanus (Wi ruaposin3za).

K u p bl Kupsl kak cioxHble 3(Upbl MIHIepUHa U KapOOHOBBIX KUCIOT. COCTaB U CTPOEHUE KHUPOB.
Homenknarypa u kiaccudukanus xupoB. Macna. XKupel B npupojie. buonornueckue (GyHKIHH KUPOB.
CpoiictBa xupoB. OMbUICHHE KHUPOB, MOdydeHHEe Mbula. OObSCHEHHWE MOIOIIUX CBOWCTB MbLIA.
I'uppupoBanue xuakux >kupoB. Maprapun. [lonstue o CMC. OObsiCHEHHE MOIOIIMX CBOWCTB MbLIa M
CMC (B cpaBHEHHUN).

PacuerHnbie 3a1auun. Brrunciienus 1o TepMOXUMHYECKUM YPABHEHUSIM.

JemoncTpanun. Ousznyeckue CBONCTBA 3TaHOJa, Mponanoia-1 u 6yranona-1. lllapocrep:xHeBbie MOAETH
MOJIEKYNT U30MepoB ¢ MosekymsipHbiME Gopmynamu C3H8O u C4H100. KonnyecTBeHHOE BHITECHEHUE
BOJIOpoJia M3 cnupra HaTpueM. CpaBHEHHE peakUuid TOPEHHs 3TUJIOBOTO M MPOMHIOBOIO CIUPTOB.
CpaBHEHHE CKOpPOCTEH B3aUMOJICHCTBUS HATpUs C ATAHOJIOM, MPOMAHOJIOM-2, riauiepuHoMm. [lomydenue
npoctoro 3¢dupa. [lonyuenue cnoxxnoro 3¢gupa. [lomyuenue s3reHa u3 stanona. PactBopumocts ¢eHomna B
BOJIE TIpU OOBIYHON M TOBBIIIEHHOW TeMiieparype. BeitecHenue (eHona u3 QeHonsiTa HaTpusi yroiabHON
kucnotoi. Peakius ¢penona ¢ xnmopumom sxenesa (I11). Peakius ¢penona ¢ popmanbaeruaom.
[IapocTep>kHEBbIE MOJIETH MOJEKYN albJeTUI0B U U30MEPHBIX UM KeTOHOB. OkucieHne OeH3ambAeruaa
Ha Bosayxe. Peakums <cepeOpsiHoro 3epkama>>. OxucineHue anpAerufoB ruapokcugom wmeau (II).
3HAaKOMCTBO C (DU3MYECKUMH CBOMCTBAMHM HEKOTOPHIX KApOOHOBBIX KHUCIOT: MYpPaBbHUHOMW, YKCYCHOW,
MIPOMMOHOBOM, MACJSIHOM, IIaBeleBOM, JIMMOHHOW, OJIGMHOBOM, CTEapWHOBOU, OeH30iiHON. Bosronka
OEH30HOM KUCIOTHI. OTHOIIEHHE Pa3TUYHBIX KapOOHOBBIX

KHUCIIOT K BojJe. CpaBHEHHE KHCIOTHOCTH CPEIbl BOJHBIX PAacCTBOPOB MYpPAaBbMHON M YKCYCHOM KHCIIOT
OJIMHAKOBOHM MoJsipHOCTH. [loydeHue MpHATHO MaxXHYIIEro cioKHOro 3¢dupa. OTHOIIEHHE K OPOMHOMA
BOJIE ¥ PACTBOPY ME€pMaHraHaTa Kajaus MpeAeIbHON U HEeTpeaeIbHOU



KapOOHOBBIX KuCiOT. IllapocTepskHEBbIE MOJENU MOJEKYNI CIHOXKHBIX 3(GHUPOB M H30MEPHBIX UM
KapOOHOBBIX KHUCHOT. OTHOLIEHHE CIMBOYHOTO, TIIOJCOJHEYHOTO M MAIIMHHOTO Macia K BOJIHBIM
pacTBopaM OpoMa M IepMaHTaHaTa Kajusl.

JlabopaTopHble ombIThl. 16. PacTBopenue rimuepuHa B Boje. 17. B3aumopeiicTBue rimiepuHa c
Cu(OH)2. 18. Pextudukanus cmecu Boma—-aTaHon (1—2 cramum). 19. B3aumoneiictBue ¢enona c
pactBopom mienoun. 20. PacmosnaBaHue pacTBOpoB (eHoJsATa HATpus M KapOoHaTa HaTpus (OapOoTax
BBIJIBIXa€MOT'0 BO3/AyXa UJIM JCHCTBUE CHIIBHOM KUCTOTHI). 21. BaumoaeiictBue ¢eHosna ¢ GpoMHON BOJOM.
22. Pacmo3HaBaHHWE BOJHBIX pPacTBOPOB (eHoNa W riaurepuHa. 23. 3HAKOMCTBO C (U3UYECKHUMU
CBOMCTBAMH OTJIENBHBIX TPEACTABUTENCH albIETUIOB M KETOHOB: aleTalbJeTHAa, aleToHa, BOJHOTO
pactBopa popmanpaeruaa. 24. OKUCIEHUE ITaHOIA B 3TaHab. 25. Peakmus < cepeOpsiHoTro 3epkana>>. 26.
Oxucnenue anpaerunoB ruapokcugom menu (II). 27. Tonyuenue deHonoPpopmMaIbIeruIHOTO MOJIUMEPA.
28. BzaummopelicTBHEe pacTBOpa YKCYCHOM KHCIOTHI C MarHuem (muHkoM), okcugom wmemu (I1),
ruapokcugaoM xenesa (I11), pactBopom kapOoHaTa HATpUsI, pACTBOPOM cTeapaTa Kajaus (MbLIa).

29. OsnakomiieHue ¢ oOpasuamu cloXHBIX 3¢upoB. 30. OTHOIIEHHE CIOXKHBIX 3(PHUPOB K BOJAE U
OpraHMYecKdM BellecTBaM (Hampumep, KpacurtensMm). 31. BriBepeHue XKMPHOTO TISITHA C TIOMOUIBIO
c0HOTO 3(upa. 32. PacTBOPUMOCTH KUPOB B BOJIE U OpraHUYECKUX pacTBoputesx. 33. Pacno3naBanue
CIIMBOYHOTO Macjla ¥ MaprapuHa ¢ MOMOIIbIO MOJAKUCICHHOTO Tersioro pactBopa KMnO4. 34. Tlonydenue
MbLTa. 35. CpaBHEHHE MOIOIITUX CBOMCTB X03siiicTBeHHOTO Mbl1a 1 CMC B KeCTKOM BOJIE.
JKcnepuUMeHTA/IbHbIe 3anaud. |. Pacrmo3HaBaHue pacTBOpOB aleraTa HaTpus, KapOoHaTa HaTpus,
CHJIMKaTa HaTpus M creapara Hartpus. 2. Pacrmo3HaBanue oOpaslioB CIMBOYHOIO Macja U MaprapuHa. 3.
[Tonyuenue kapOOHOBOM KMCIOTHI U3 MbLIa. 4. [loyueHne yKCyCcHOM KUCIIOTHI U3 aleTaTa HaTpusl.

Tema S. YraeBoast (7/9 1)
MoHo-, nu- u nonucaxapuiel. [IpenacraBurenu kaxaou rpymnmsl. buosormyeckas ponb yrieBogoB. Mx
3HAYEHHUE B J)KU3HU YeJIOBEKa U OOIIeCTBa.
Mo Hocaxapwuasbl [10Kko3a, ee ¢usndeckue cpoiictBa. CTpoeHHne MOJIEKYNbl. PagHogecue 6
pacmeope  2ni0KO3bl.  3aBUCUMOCTb XMMHYECKMX CBOWCTB TJIIOKO3bl OT CTPOEHMSI MOJIEKYJIBI.
B3aunmopetictBue ¢ ruapokcuaom meau (II) mpu koMHATHOM TeMriepaType W HarpeBaHWH, dTepUpUKAIIHS,
peakmus <KcepeOpsHOro 3epkana>>, TuApupoBaHue. Peakium OpOXKEHUS TJIIOKO3bI: CHUPTOBOTO,
MOJIOYHOKHUCIIOTO. ['Mr0K03a B mpupoae. buosornueckast posp TiIFOKO3bI.
[IpuMeHeHne IIIOKO3bl HA OCHOBE €€ CBOMCTB. DpyKTo3a Kak u3oMep Iioko3bl. CpagHenue cmpoeHus
MOJIeKYl U XUMUYECKUX CBOUCME 2NI0K03bl U (hpykmo3svl. DpyKkmo3a 6 npupooe u ee buoio02udeckdsi poib.
A ucaxapua sl CrpoeHue aucaxapuloB. BoccTaHaBiauBawoIive M HEBOCCTAHABIMBAIOLIUE
mucaxapunel. Caxaposa, JaKTO3a, Manbmo3da, WX CTpOEHHEe W Ouosoruyeckas poib. [uaponus
nucaxapu1oB. [IpoMbIIIEHHOE TOTyYeHUE caXxapo3bl U3 MPUPOJHOTO ChIPBS.
ITonmcaxapu bl Kpaxman u nemnonos3a (CpaBHUTENbHAs XapaKTEPUCTHKA: CTPOCHHE, CBOMCTBRA,
ouosnorudeckas poiip). duznueckue cBOICTBa MonKMcaxapuioB. XMUMHUYECKHE CBOICTBa MOJIMCAXapUIOB.
I'mpponu3 mnonucaxapunoB. KauecTBeHHass peakuuss Ha Kpaxman. llommcaxapuasl B HpUpoOJe, HUX
Oouonoruueckas poib. llpumenenue mnonucaxapunoB. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX.
BsaumoeiicTBue 1eNIII0103bI C HEOPraHUYECKUMH U KapOOHOBBIMU
KHCIIOTaMH — 00pa30BaHUE CIOKHBIX A(PUPOB.
Jemoncrpanuu. OOpasipl yriIeBOJOB W U3JENMA M3 HUX. B3anmmopelcTBHe caxapo3bl C THAPOKCUIOM
meau (I). TTonyuenne caxapara KanbliMs U BbIJIEJIEHUE caxapo3bl U3 pacTBOpa caxapaTa Kaiublus. Peakuus
KcepebpsiHOrO 3epkajia>> A TUIIOKO3bl. B3aumojeicTBue TIIOKO3bI C (YKCHHCEPHUCTOH KHUCIOTOH.
OTHoOIIEHHEe pPacTBOPOB Caxapo3bl U MalbTO3bl (J1akTO3bl) K Tuapokcuny meau (II) mpu HarpeBanuwm.
O3HakomiieHHe C (U3UYECKUMHU CBOMCTBAMHU IIeJUIIONIO3bI M KpaxMmana. HaOyxaHue uenaroio3sl U
KpaxMmaza B Boze. [loimydenne HuTpaTa LeuIroIo3sl.
JlaGopaTopHsble onbIThL. 36. O3HaKOMIIEHHE C (PU3UUECKUMH CBOWCTBAMH TJIFOKO3BI (allTeYHAas YIIaKOBKa,
tabnetrkn). 37. BzaumoneiictBue ¢ Cu(OH)2 npu pasnuunoit temmneparype. 38. KuciaoTHslii rumponns
caxapo3bl. 39. 3HakoMcTBO C¢ oOpaszuamu nonucaxapujoB. 40. OOHapyXeHHE Kpaxmaja C IOMOIIBIO
KayecTBEHHOW peakuuun B Mene, xjebe, kieTuaTke, Oymare, kieiicrepe, Horypre, maprapune. 41.
3HAKOMCTBO C KOJIJIEKIMEN BOJOKOH.



JKcnepuMeHTaIbLHbIE 3a1auM. 1. Pacro3HaBaHue pacTBOPOB TIIIOKO3bI U TuHilepuHa. 2. OmnpeneneHue
HaJU4Ms Kpaxmalia B Mezie, xjiede, MaprapuHe.

Tema 6. A3oTcoaep:kamue coequnenus (9/11 )
A M u H bl. CocraB u crpoeHue amuHOB. Knmaccudukamms, u3oMepuss U HOMEHKIATypa aMHUHOB.
Amudarnueckne amuHbl. AHWIMH. [lomydeHWe aMWHOB: aTKWJIMPOBAHHUE aMMHAKa, BOCCTAHOBIICHUE
HUTpocoenuHeHuil (peakuus 3uHuHA). Dusnueckue CBONCTBA aMMHOB. XHMMHUYECKHE CBOWCTBA aMUHOB:
B3aUMO/ICHCTBUE C BOJAON U KHCIOTaMU. ['OMONOrnyeckuil psj apoMaTH4eCKUX aMUHOB. ArKunuposanue u
ayunuposanue amuros. BzauMHOeE BIMSHHE aTOMOB B MOJIEKYJIaX Ha IPUMEpEe aMMHaKa, aln(aTnyecKkux u
apoMaTH4ecKuX aMHHOB. [I[puMeHeHre aMHHOB.
AMUHOKHUCITOTSHB H 0 ek u CocraB U CTPOEHHE MOJIEKY] aMHUHOKHCIOT. M3omepus
AMUHOKHCIIOT. J[BOHCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHCIIOT ¥ €€ TPUYHHBL
B3anmopeiictBue aMHUHOKUCIOT C OCHOBaHUAMM. B3auMoJelHcTBME aMHHOKHCIOT C KHCJIOTaMH,
obpaszosanue cnodcnvlx d¢upos. OOpazoBaHHE BHYTPUMOJEKYISAPHBIX coJied (OUTOJISIPHOTO HOHA).
Peaxmus nmonukoHAeHCAITMHM aMUHOKUACIOT. CHHTETHYECKUE BOJIOKHA (KAllpOH, SHAHT
u nap.). buomormueckas ponb aMHHOKUCIOT. [IpuMeHeHHE aMHHOKHCIOT. benku Kak mpupoHbIe
o6uonosnumepsl. [lentuanas rpynna aToMoB U nentuHas cBsa3b. [lentunel. benku. IlepBuunas, BropuuHas
U TPETUYHAs CTPYKTYpbl O€TKOB. XHWMHUYECKHE CBOWMCTBAa OEJIKOB: TOPEHHWE, JCHATypallus, THAPOJIH3,
KauecTBEHHbIE (LIBETHbIE) peakuuu. buonornyeckue GpyHkiuu OenkoB. 3HaueHue OenkoB. Yemeepmuunas
cmpykmypa 6enkoe Kak azpe2ayusl 6e1Ko8ulx U HebeIKo8bIX
monexyn. I'mobGanbHas npoOiema OEIKOBOTO TOJIOAaHUs U ITyTH €€ PEeLIeHUS.
HykaneuHoBbBIEe KHCJOTbl. OOyl mian cTpoeHus HyKJI1eoTu10B. [[oHATHE 0 MHPUMUTTHOBBIX
U TypUHOBBIX OCHOBaHMAX. IlepBWuHass, BTOpHUYHAs M TpeTHYHAs CTPYKTypsl Mosekyasl JIHK.
buonornueckas ponmpr JIHK m PHK. I'ennas wumxenepus m OuorexHosiorusi. TpaHCreHHBIE (HOPMBI
YKUBOTHBIX U PACTCHUH.
Hemoncrpaunu. dusznueckre cBOCTBa MeTUIaMUHa. ['opeHrne MeTuinaMuuaa. BzaumoeicTBue aHuiInHa u
METWJIaMUHA ¢ BOJIOW M kuciotamu. OTHoIIeHHe OeH30Jla W aHWIMHA K OpoMHO# Boje. OkpamnBaHue
TKaHeW aHUJIMHOBBIMU KpacutensiMu. OO0Hapyx)eHue QyHKIIMOHAIBHBIX TPYII B MOJIEKYJaX aMUHOKHUCIIOT.
Heurpanuzanus menoyn aMUHOKKCIOTON. HeiTpanuzanuss KUCIOThl aMHUHOKHUCIOTOW. PacTBopeHue u
ocaxxaenue O0enkoB. JleHatyparus 60enkoB. KauecTBeHHble peakiuu Ha Oenku. Mojaenu monekynsl JJHK u
pasznuunbix BugoB Mousiekyn PHK. OOpasiupl mpoayKTOB MHUTAaHWSA U3 TPAaHCT€HHBIX (OpM pacTeHHil u
YKUBOTHBIX; JIEKAPCTB U MPENapaToB, U3TOTOBJIEHHBIX C IOMOLIbIO FT€HHON NH)KEHEPHUHU.
JlaGopaTropHble onbIThl. 42. V3roToBIEHUE MIAPOCTEPKHEBBIX MOJEICH MOJEKYJI U30MEPHBIX aMUHOB.
43. UsrotorieHue mojeieii n3oMepHbIx Mosiekyn coctaBa C3H7NO2. 44. PactBopenue OENKOB B BOJIE U
ux xoaryssius. 45. OOHapyxeHue Oesika B KYpHHOM SIMIIE B MOJIOKE.

Tema 7. Buojiornyecku akTuBHbBIE coeauHeHus (6/8 1)
B uTawmu H bl [lorarue o Buramunax. Ux knaccupukanus u obo3HaueHre. Hopmbl moTpeOieHwust
BUTaMUHOB. BojopactBopumebie (Ha mpumepe BuTtamuHa C) U )KHUPOPACTBOPUMBIE (Ha MPUMEPE BUTAMUHOB
A u D) Buramunbl. [loHATHE 00 aBUTaMUHO3aX, THUIEpP- W TUIOBHTaMUHO3aX. [Ipoduiakruka
aBUTAMUHO30B. OmoenvHvle npedcmasumenu eodopacmeopumeix eumamunos (C, PP, ecpynner B) u
arcupopacmeopumuvlx eumamuros (A, D, E), ux buonocuueckas pons.
® epwm™meHT bL [lonatue o epMeHTax Kak 0 OMOJOTMUECKUX KaTamu3aTropax OeTKOBOIl MPUPOIbI.
3HaueHue B OWMOJIOTUM U TMPUMEHEHHE B MPOMBINUICHHOCTH. Knaccugurkayus gpepmenmos. OcoOEHHOCTH
CTPOEHUS U CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh U 3(PPEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (pepMeHTa
ot TemmepaTypbl u pH cpenpl. OcobenHocmu cmpoeHusi u C80UCME 8 CPABHEHUU C HeOP2AHUYECKUMU
Kamanuzamopamu.
I' o p M o H bl. [loHsATHE O TOpPMOHAX Kak OWMOJOTHMYECKH AKTUBHBIX BEIIECTBAX, BBITIOIHSIIONINX
SHIOKPUHHYIO PETYISIUI0 >KU3HENEATEIHbHOCTH oOpraHm3MoB. Kiaccudukarusi TOPMOHOB: CTEPOUIBI,
MPOU3BOJIHBIE AMUHOKHUCIIOT, MOJUINENTUAHbIE U OenKkoBble TOpMOHBL. OTHENbHBIE TMPEACTABUTEIN
TOPMOHOB: ICTPAJNOI, TECTOCTEPOH, HHCYIIH, aJApEHAIINH.



Jlek ap crt B a. [lonarue o nekapcTBax Kak XUMHUOTEPANIEBTU- YECKUX IIpenapaTax. [ pynmsl JiekapcTs:
cynbpaMuapl (CTpENTOHI), AHTUOMOTUKY (MEHULMIUTNH), acupHH. be3onacHble crocoObl MpUMEHEeHHUS,
nexapcTBeHHble (popMbl. Kpamkue ucmopuueckue ceedenus 0 603HUKHOBEHUU U PA3SUMUU XUMUOMEPANUL.
Mexanusm Oelicmeusi HEKOMOPLIX JIEKAPCMBEHHBIX NPENapamos, CmpoeHue MOJEKYL, NPOSHOZUPOBAHUE
CBOIICE HA OCHOBE AHANU3A XUMUYECKO20 cmpoenus. AHTUOMOTHKH, X KIacCH(UKAIM MO CTPOSHUIO,
TUIY U cHeKTpy AercTBus. [lucbakrepnos. HapkoTuku, HapKkoMaHus U €€ Mpo(uIakTUKa.
Jemoncrpanuu. OOpa3ipl BUTAMHHHBIX mpemaparoB. l[lomuButamunbl. Wmmoctpammm  dotorpadumii
KUBOTHBIX C pa3IMYHbIMM (QopmMamMu aBUTaMMHO30B. CpaBHeHHE ckopocTu pasznoxeHus H202 non
nevicteueM ¢epmeHTa (katanasbl) U Heopranmdeckux katanmuzatopoB (KI, FeCl3, MnO2). I[lnakaTt wiu
KojorpaMma C HW300paKe€HHEeM CTPYKTYpPHBIX (OpMya JCTpaanoia, TECTOCTEpOHA, aJpeHauHA.
BiaumopetictBue anpenanmuna ¢ pactBopom FeCl3. BenkoBas mpupoaa WHCYIMHA (LIIBETHBIE PEAKIMU HA
oenku). [Imakatel WM KoJOTrpaMMbl ¢ popMyaMu aMuja CYJIb(GaHUIOBON KUCIOTHI, TUTHAPO(DOIUEBON 1
JIO’)KHOM TUrupodoaeBoi KUciaoT, OEH3WINEHUIMIIIIMHA, TETPALUKIINHA, lIeoTakcuMa, aclIUpUHa.
JladopaTopuble onbIThl. 46. OOHapy)keHHe BUTaMHHA A B pactuteilbHOM Macie. 47. OOHapyKeHue
ButaMuHa C B s010yHOM coke. 48. OOHapyxeHue BUTaMHHAa D B KenTke KypuHOro sina. 49.
depMeHTaTUBHBIN T'MAPOJIN3 Kpaxmana mnoj AeiicrBueMm amuiasbl. 50. PaznokeHue nmepokcuia Boaopoaa
noa gAeiictBueM Karanasel. S1. JleficTBue neruaporeHassl Ha METWJICHOBBIM cuuuil. 52. HcnblTaHue
pacTBOPUMOCTH aJIpeHajMHa B BOJ€ U COJIAHON kuciore. 53. OOHapykeHHE acnupuHa B TOTOBOI
JIeKapCTBEHHOU (popme (peakimeit THAPOoIM3a WK IIBETHOU peakiuen ¢ cyabdarom Oepusims).
IpakTukym (7/10 u)

1. KauecTBeHHBI aHANIW3 OPraHWYECKUX coefauHeHui. 2. YrmeBomoponsl. 3. Crnuptel u ¢eHonbl. 4.
Anpaerunsl U KeToHbl. 5. KapOoHOBBIE KHCIOTHL 6. YTIeBOAbl. 7. AMHHBI, aMUHOKHCIIOTHI, Oenmku. 8.
Nnentuduxanus opranudeckux coenunenuit. 9. JleiictBue QepMeHTOB Ha pa3iauvHbie BemecTna. 10.
AHanmn3 HEKOTOPBIX JIEKAPCTBEHHBIX MIPENapaToB (aCIUPHHA, Mapaneramosa).

OBIIASA XUMUSL. 11 KITACC
(3/4 g B Henemto; Bcero 102/136 4,
U3 HUX 4/4 94— pe3epBHOE BpeMsl)

Tema 1. Ctpoenue atoma (9/12 q)

ATOM—CJUIOKHAaA Y4aCTHIUa. ATOM— cl0XHas yactuua. JlokazarenbcTBa ClI0KHOCTH CTPOEHUS
aToMa: KaTOJHbIC U PEHTT€HOBCKUE JIyuH, (oTodhdEKT, paTuoakTUBHOCTb. OTKpBITHE

AJIEKTPOHA, MPOTOHA U HeHTpoHa. Moaenu crpoenus aroma (Tomcona, Pesepdopaa, bopa). Makpomup u
MUKpoMHp. KBaHTOBO-MEXaHUYECKUE MPEACTABICHUS O CTPOEHUU aTOMA.

CocTosiHHME DJIEKTPOHOB B aTO0M e. Hykionsl: npoToHs! U HeHTpoHbl. Hyknuasl. M300apsl
1 u3otomnbl. KBaHTOBO-MeXaHUUYECKUE MPEACTABICHUS O MpUpoAe ieKkTpoHa. [loHaTne 06 3neKTpoHHOH
opOHTaNK U 3JIEKTPOHHOM obsake. Keanmoesvie uucia: 2nasnoe, opoumanvhoe (nobounoe), macHumuoe u
cnunosoe. llpaBuna 3aloJIHEHUs SHEPreTHYECKUX YpOBHEH U opOuTaneil snekTpoHamu. [IpuHuum
MUHUMYyMa OSHepruu, 3anpem Ilaynu, npasuno Xynoa, npaeuno Kineuxoeckoeo. INEKTPOHHBIE
KoH(puUrypanuu aToMoB ¥ HOHOB. OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI aTOMOB XpoMa, MeI, cepedpa u
zp.

BajseHTHBIEe BO3BMOXKHOCTH aTOMOB XHMHYECKHUX dJeMeHT 0 B. BuieHTHbIE
ANIEKTPOHBI. BaneHTHbIE BO3MOXHOCTH aTOMOB XHMUYECKUX DIIEMEHTOB, OOYCIOBIEHHBIC Pa3IUYHBIMU
¢daxTopamu. CpaBHEeHHE IOHATUI <KBaJIEHTHOCTH>> U <KCTe-

IIEHb OKUCIIEHUSI>>.

IHepuoagunyeckuim 3akoH U [llepuoaguyeckass cucrTeMa XUHMHYECKHX
3ademMmenToOoB JU.MengeneeBa u cTpoeHHE aToM a. [Ipeanocsuiku OTKpbITUA
[Tepuomuueckoro 3akoHa. OTkpeiTHe 3akoHa. llepBas ¢opmynupoBka Ilepuoanueckoro 3akoHa.



Crpykrypa Ilepumoanueckoit cucrembl 3jeMeHTOB. (COBpEMEHHBIE MPEJCTABICHUS O XHUMHUYECKOM
anemente. Bropas ¢popmynuposka Ileproanueckoro 3akona. [lepuonudeckas cuctemMa u CTpoeHHE aToma.
@u3nueckuil  CMBICI  MOPSAKOBOTO  HOMEpa  JJIEMEHTa, HOMEPOB  TPyHIbl U TEpHUOJA.
[lepuoanueckoen3MeHEHHE CBOMCTB AJIEMEHTOB: pajuyca aroma, JJIEKTPOOTpHULATebHOCTU. [IpuunHbI
U3MEHEHUS METAUIMUECKUX U HEMETAJUIMUECKUX CBOMCTB DJIEMEHTOB B rpynmnax v rnepuoaax, B TOM 4UCJIC
U B OOJBIINX U c8epxbonvuux. OcobeHHOCmU CMpoeHUs amomo8 aKmuHoudo8 u 1aHmanouoos. TpeTbs
¢dopmymupoBka Ilepuoanaeckoro 3akona. 3nauenue [lepuonnveckoro 3akona u [leproandeckoit cucTeMbl
JJIA pa3BUTHUA HAYKU U TIOHUMAaHUA XUMHUYECKOU KapTUHBI MUpa.

Hemoncrpanun. @orordpdexr. Katomusie naydn (3JIEKTPOHHOIYYEBBIE TPYOKH), MOJEIH DJICKTPOHHBIX
obnakoB (opbOuraneit) paznuuHoi (opmbl. Pasznmunbie BapuaHTel Tabmun Ilepwogudeckoit cHUCTEMBI
xumuueckux aneMeHToB JI. M.MenpneneeBa. OOpa3ibl NPOCTHIX BELIECTB, OKCUAOB M THUJIPOKCUIOB
3JIEMEHTOB 3-TO MEPUOa U IEMOHCTPAITUS UX CBOWCTB.

Tema 2. CTpoeHue BelecTna.

JucnepcHbie cucremsl (15/21 )
XuMunueckas ceaA3b.EfMHasg npupoaga xumumyeckoi c¢B4d3 U [lonstue o
XMUMHMUYECKOH CBSI3U KaK MPOIecce B3aMMOJCHCTBHSI aTOMOB ¢ 00pa30BaHUEM MOJIEKYJ, HOHOB U
paaukanoB. Buabl xumudeckoir cBsizu. AMOpgHbIE U KpUCTaJTIMUYecKue BemiecTBa. MoHHas xumudeckas
CBs3b. JIMMONBHBIA MOMEHT CBsI3M. (CBOMCTBAa BENIECTB C HWOHHOW KPUCTAINIMYECKOW PEIIETKOM.
KoBanentHass  cBs3b. MeToa  BAJICHTHBIX  CBs3€il B 0Opa3OBaHWM  KOBAJICHTHOW  CBSI3W.
DNEeKTPOOTPULIATENBHOCTh M PAa3HOBUIHOCTH KOBAJIECHTHOM CBSI3W IO 3TOMY NpPHU3HAKY: MOJSpHAs U
HernossipHas. Croco® mepeKphIBaHMS AIEKTPOHHBIX OpOUTANIeH B KiIacCHU(pUKAIUS KOBAJICHTHBIX CBS3EH 10
TOMY MpH3HAKY: O- W T- cBs3U. KpaTHOCTh KOBAJIEHTHBIX CBSI3€H W HX KIAcCHU(PHUKAIUSA IO 3TOMY
MPU3HAKY: OJWHApHAas, NBOWHAs W T. A. MexaHu3Mbl 0Opa30BaHMs KOBAJICHTHOW CBSI3W: OOMEHHBIA W
JOHOPHO-aKUENTOPHBIA. OCHOGHbIE CBOUCMBA KOBANEHMHOU C8A3U: HACLIUWAEMOCMb, HANPABIEeHHOCHb,
ounonvHuiti Momenm. llonaprocme céa3u u noaapuocms monexynvl. Kpucramimyeckoe CTpOeHUE BEIECTB
C OTUM THUIIOM CBSI3H, UX QuU3nde-
CKHE€ CBOMCTBa. MeTayuinueckasi CBsi3b U €€ 0COOCHHOCTH. DU3nUecKue CBOMCTBA METALIOB Kak (DYHKITUS
METAJUIMYECKON CBSI3M M METAUIMYECKON KPUCTAJUIMYECKOW peleTku. BomopoaHas CBs3b U MEXaHU3M €€
oOpazoBaHus. MexXMOJNEKyIsIpHAas U BHYTPUMOJICKYJIApHAs BOAOpOJHbIe cBsizu. Dusmueckue cBOICTBa
BEILIECTB C BOJOPOJHOM CBA3bI0. bHonormyeckas pojib BOJOPOJHOM CBSI3M B OpraHU3alMu CTPYKTYpP
OMOTIOJIUMEPOB.
Ban-nep-BaanbcoBo  B3aumojeictBue.  OpUEHTAMOHHOE, HMHAYKUMOHHOE W JUCHEPCHOHHOE
B3aMMOJICIICTBUE MEXJYy MOJIEKYJaMU. YCIOBHOCTb pa3/I€JC€HUs BEIIECTB IO THUIIAM CBS3H, €IUHas
MIPUPOJAa XUMHUECKOU CBSI3H.
I'mOpuauszanusa opouTtageil m TreoMmeTpPHUA MOJeKYJ Teopus rubpuanzanuu u
ommankuearus eaienmuulx nap. TUMbl THOPUIU3AIUU IIEKTPOHHBIX OpOUTAalNell U TeOMETPHS
OpPraHMYECKUX U HEOPTraHUYECKUX MOJIEKYII.
Teopuss cTpoOeHHUSI XUMHYECKHX COeJaHHeHH i [Ipennocsuiku co3nanus Teopun
CTPOEHHUS XUMHYECKUX COETUHEHUI: pabombl npedwecmeennuxos A. M. Bymaeposa (VK. B. [Jio-
ma, @. Benep, lll. @. JKepap, ®@. A. Kexyne), cwe3n ecrectBoucnsitateneil B r.lllneitepe. JlnunoctHbie
kauectBa A.M. byrnepoBa. OCHOBHBIE MOJOKEHUS TEOPUM XHMHUYECKOTO CTPOEHHUS OPTraHUYECKUX
COCIMHEHUI M COBPEMEHHOW TEOpUM CTPOEHHS. M30MepHsi B OpraHUYECKON U HeopeaHuueckol XUMUU.
B3anMHOe BiIMAHHME aTOMOB B MOJIEKYJaX OPraHMYECKUX M HEOpraHW4ecKux BemiecTB. (OCHOBHBIE
HaMpaBJICHUS PAa3BUTHS TEOPUU CTPOCHHSI OPraHUUECKUX COCIMHEHH (3aBUCUMOCTH CBOMCTB BELIECTB HE
TOJIBKO OT XMMHUYECKOTO, HO U OT WX AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTpoeHus1). NHIYKIIMOHHBIA 1
Me30MepHbIH 3¢ dexTrr. CTepeoperyaspHOCTb.
JAuajekTnyecKkHne OCHOBBI OOIMHOCTH IBYX BeAYIIUX TEOPHH
X U M 1 u. [[nanektuyeckue ocHoBbl oOmHOCTH [lepuonndeckoro 3akona J[. Ml.MenaeneeBa u teopuu
ctpoenusi A.M. bytiepoBa B craHOBiIeHUU (pabOThI MPEIIIECTBEHHUKOB, HAKOTIIEHHE (aKTOB, y4acTHE B
ChE3/1aX, PYCCKHII MEHTAJIUTET), NMpeAcKa3aHuu (HoBble AneMeHThl — Ga, Se, Ge U HOBbIE BEIIECTBA —
M30MEpHI) U Pa3BUTHHU (TPH (GOPMYITHPOBKH).



IlonuMepsb OpraHMmyYyeckKkne M HeopraHu4ecKk H e. [Tormmepsl. OCHOBHbIE IOHATUS
XUMHH  BBICOKOMOJICKYJIIPHBIX ~ COCIMHEHUN: <KMOHOMeEp>>, <KnojguMmep>>, <KMaKpOMOJIEKyJa>>,
K CTPYKTYPHOE 3BEHO>>, KCTENEHDb MOIUMEPU3ALIAN>>, KMOJIEKYIIIpHAs

Macca>>. CrocoObl MOJy4eHHUs MOJUMEPOB: PEAKUUU MOJMMEpH3AlMHU U MoJMKOHJeHcauuu. CTpoeHue
MOJIMMEPOB:  TreomeTpuyeckas  (opmMa  MaKpOMOJIEKYJ,  KPUCTALUIMYHOCTE U aMOP(HOCTH,
crepeoperynsipHoctb. [lomumepsl oprannueckue u Heopranuueckue. Kayuyku. Ilmactmaccel. Bosokha.
buononuMmepsl: OenKM M HYKIEMHOBBIE KUCIOTHL. Heopranumyeckue mosMMepbl aTOMHOTO CTPOEHUS
(amoTporHble MOAM(UKAIMKN YIIEpOAd, KPUCTAJUIMUECKUNH KPEMHHUM, CElIeH U TEJUIyp LENn0o4YeyHOro
CTPOEHUS, TMOKCUJ KPEMHUS U JIp.) U MOJIEKY-

JIIPHOTO CTPOEHUs (cepa IUlacTUyecKas u Jip. ).

AucnmepcHble ¢cHUCTeM bl. HucTble BemecTBa 1 cmecu. Kiaccudukaius XuMAYECKUX BEIIECTB TI0
gucrore. CocraB cmeceil. PactBopsl. PactBopumocTs Bemmects. Knaccudukaius pacTBOpoB B 3aBUCUMOCTHU
OT COCTOSIHUSI PAacTBOPEHHOTO BeIlIeCTBA (MOJIEKYJISpPHBIE, MOJIEKYJIIPHO-UOHHbBIE, HOHHBIE). Turmbl
PacTBOPOB MO COJIEPKaHUIO pacTBOpeHHOTro BenlecTBa. KoHuenTpamus pactBopos. [lonstue <« aucnepcHas
cucrema> . Knaccudukanus qucnepcHbIx

CUCTEM B 3aBUCHUMOCTHU OT arperaTHOr0 COCTOSIHMSI JUCIIEPCHOHHON Cpelbl U AUCIIEPCHOM (a3bl, a TaKkKe
1o pasMepy yactuil. ['pyboaucrnepcHbie CUCTEMBL: IMYIBCUH U CYCHIEH3UU. OHKOOUCHnEpCHble KOLIOUOHbLE
cucmemvl. 30U u 2eau. Ipgpexm Tunoans. Koazynayus 6 konnouonvix pacmeopax. Cunepesuc 8 2eisix.
Pacuernble 3amaum. 1. Pacyersl mo xumuueckum Qopmynam. 2. PacueTsl, CBsI3aHHBbIE C TMOHATUSAMU
«KMmaccoBas JoJs>> U <K00beMHasl 10J11>> KOMIIOHEHTOB cMecH. 3. Beruncnenne MosipHON KOHIIEHTpaluu
pacTBOpOB.

JdeMoHcTpanuu. Mozenu KpUCTAINIMYECKUX PEIIETOK BEIIECTB C PA3IMYHBIM THIIOM CBs3ed. Monenn
MOJIEKYJl pa3InYyHON TreoMeTpur. MoJenn KPUCTAUIMYECKUX PEIIeTOK anMmasza u Tpaduta. Momenun
MOJIEKYJI U30MEPOB CTPYKTYPHOM M IMPOCTPAHCTBEHHOW M30MEpUU. MoJenyu KpUCTAIMYECKUX PEUIETOK
MeTaiioB. MoJsienu U3 BO3IYIIHBIX HIAPOB, OTpakarolllMe MPOCTPAHCTBEHHOE pacmojoxeHue Sp3-, sp2-,
Sp-ruOpUIHBIX OpOUTarel B MOJIEKYlIaX OpPraHMYECKUX W HeopraHuyeckux BemiecTB. Koiekius
miacTMace U BOJIOKOH. OOpa3ipl HEOpraHMUECKUX MOJMMEPOB: CEphbl TIAaCTUUYECKOH, (ocdopa KpacHOTo,
kBapra u ap. Moxenu monekyn OenkoB u JIHK. OOpasupl pa3nuuHbIX CHCTEM C >KHAKOW CPeIoHu.
Koarynsuus. Cunepesuc. Dddexr Tunmans.

JlabopaTopHble onbIThbl. 1. 3HAKOMCTBO C KOJUICKLIMSMH MUIIEBBIX, MEAUIIMHCKUX M OHOJOTHYECKUX
reneit u 3oieid. 2. [ToxydeHune KoutonHOTO pacTBopa ximopua xenesa (11I).

Tema 3. Xumuueckue peakuuu (21/30 u)
Knaccupukanusa XUMHMYECKUX PeaKIIUl BOPraHu4YecKoOd u
HeOpraHMYeCKO# XHMHu U [JoHATHE 0 XUMUYECKOW pEaKIMH, OTIUYHE €€ OT SJACPHOIN PEaKIIHH.
Pac- wennenue s0ep, mepmosioepmuviii cunmes, s0epHblil 0OMeH. AJUIOTPOTHBIC W TMOJUMOPQHBIC
npeBpaieHus BemecTB. Kiaccupukanusi peakiuii B HEOPraHUYECKOH XUMHH IO YHCIYy U COCTaBy
pearupyroux BemecTB (Pa3iodkKeHus, COSIMHEHHs, 3aMeIIeHus1, oOMeHa). Kiaccudukanus XuMUYSCKHX
peakimii B OpPraHUYeCKONW XWMUU (TPUCOCAMHEHMS, 3aMCIICHHs, OTIICIUICHUS, HW30MEPHU3AIliH).
Knaccugukanus peakiuii mo termioBomy 3¢dekTy, mo (Ha3oBOMy COCTaBy, [0 YYaCTHIO KaTalu3aTopa.
OOpatuMbie U HEOOpATUMBbIC PEAKIUU. TUnbl peaceHmos U NOHAMUE 0 MEeXAHUMAX XUMUUECKUX PeaKyull
(uonnom u ceob600HOpaduKanrbHOM).
OKHCAUTENHEHO-BOCCTAHOBUTENbHBIC PEAKIIMM U PEaKIUU, UIYyIINe 0e3 M3MEHEHUS CTEleHEH OKHUCICHUS
AIIEMEHTOB. MEXMOJEKYISIPHbIE U BHYTPUMOJEKYISPHBIE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU.
Peakuuu nucnponopiimoHupoBaHus. MeTOIbI COCTABIEHUSI OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX PEAKIU:
METO/T AEKTPOHHOTO OayaHca u mMemoo nonypeakyutl. OCHOBHBIC MOHITUS XUMHUYECKOW TEPMOIMHAMHUKH.
[TepBoe Hawano TepMmoarHaMHKU. TernoBoi 3ddexT xumudeckor peakmnuu. 3akoH ['ecca u ciaenCcTBUS U3
Hero. Terutota (SHTaNBNMsI) 00pa3oBaHUsl BellecTBa. TepMoxuMudeckue pacueTsl. [oHSITHE SHTPOIUU.
Bropoe nagano tepmoaunamuku. CBo6oaHas sHeprus ['mb0ca. PacueTsl caMonpon3BOILHOTO MPOTEKAHUS
XUMHYECKON PEaKIIHH.



CkopocTh XUHMHYECKHX peaknuii [Ipeamer xumndeckoil kunetuku. [lonarue ckopoctu
XMUMHMUECKOHN peakunu. KuHeTnueckoe ypaBHEHHE PEAKIMM U KOHCTAHTA CKOPOCTH XMMMUYECKOM peaKyuu.
@axkToppl, BIUAIOLIME HA CKOPOCTh XUMHUYECKOW peakuuu (IpUpoAa pearupyrolux BEIIECTB,
KOHLIEHTpalus, TeMIIepaTypa, OBEPXHOCTh COIIPUKOCHOBEHUS BellecTB). lloHATHE 0 KaranuzaTopax H
Karanu3e. ['OMOTreHHbII M reTeporeHHbI Karanu3. DepMeHTbl. DepmeHmamuenvlli Kamaiuz u e2o
mexanusm. Ilpomomopur. Kamanumuueckue s10v1. Mneubumopwi. Mexanuzm oeticmeus Kamaauzamopos.
O0paTuMOCTbh XHMHYECKHNX peakKnuuil. XUuMHYecKOe PAaBHOBeCHeEe.
OOpaTtuMble XMMHYECKHE PEaKInud, M3MeHeHue sHepruu ['mddca B oOparumom mporecce. XUMHYECKOE
paBHOBECHME M €ro AWHaMU4eckud xapakrep. Koncranta xumudeckoro pasHoBecus. Ilpunnun Jle
HlaTtenbe. CMeneHNE XUMUYECKOTO PAaBHOBECHSL.

DA EeKTPOJHNTHYECKASNdA JHUCCONHUAIN U A DIESKTPOIUTH U HEIIEKTPOIUTHI.
DNEeKTpOIUTHYECKAs AUCCOLMALNS, MEXaHW3M JUCCOLIMALMU BELIECTB C Pa3IMYHBIMH BHUJIAMHU CBS3U.
CunbHble U cnabble 31eKTpoauThl. CTeneHb AUCCOLMALMY U €€ 3aBUCUMOCTb OT Pa3IM4YHBIX (PAKTOPOB.
Koncmanuma ouccoyuayuu. Ilpousseoenue pacmeopumocmu. Nonnoe npoussenenue Boasl. [lonstue pH.
Bonopoaueiii noka3aress.

I'u a1 p o a1 m 3. 'uaponus kak oOMeHHBIN npouecc. OOpaTUMBbINA U HEOOPATUMBIN THAPOJIU3 OPraHUUECKUX
W HEOPraHMYeCKUX BemIeCTB. ['maponu3 conel. ['Maposin3 OpraHM4ecKUX COCIUHEHUN KaK XUMUYECKas
ocHoBa oOmeHa BemiecTB. ['mapomn3 AT® kak OCHOBa PHEPreTHYECKOTO OOMEHA B JKUBBIX OpPTaHH3Max.
T'uoponus opeanuueckux coedurnenuti 6 npomwviuLienHocmu (OMblIEHUE HCUPOB, NOTYUEHUE SUOPOTIUIHOSO
cnupma u m. 0.). YCWIEHHE | TOJaBJIeHHWE OOpaTUMOTO THAPOJM3a. 3HaueHue 2uopouUsd 8
NPOMBIUAEHHOCU U 8 ObIMY.

Pacuernbie 3axaumn. 1. PacueTsl mo TepMoXuMUYECKUM ypaBHEHUSAM. 2. Boruncnenue TemioBoro 3¢dexra
peaKkIMy MO TEIUIOTE 00pa30BaHUs PearupyroluX BEMIECTB M MPOAYKTOB peakiuu. 3. Onpenenenne pH
pacTBopa 3aJaHHON MOJISIPHOW KOHIEeHTpauuu. 4. PacyeT cpeiHell CKOPOCTH PEAKIUM M0 KOHIICHTPALUSAM
pearupyromux BelecTB. 5. BblunciaeHus ¢ MCHONb30BaHUEM IMOHATUS <KTEMIEpaTypHbIH KO3(QOHUIMEHT
CKOPOCTH peakuuu>>. 6. Haxoxx1eHne KOHCTaHThl PABHOBECHS PEaKLUU [0 PABHOBECHBIM KOHILICHTPALUAM
U ompene-

JICHUE UCXOIHBIX KOHIICHTPAMi BEIECTB.

JeMoHcTpanuu. AJIOTpOTIHBIE TIPEeBpaIieHust cepbl U Gocdopa. Peakunu, uaymme ¢ 00Opa3oBaHHEM rasa,
ocanmka WM BOIAbl. OKHMCIMTENBHO-BOCCTAHOBUTEIIBHBIE pEaKUUMU B  HEOPraHMYECKOM  XUMHUHU
(B3auMoJelicTBUE LIMHKA C paCTBOPAMU COJIIHOM KUCIIOTHI U Cyib(ara

meau (I1)). OxkucnuTenbHO-BOCCTAHOBUTENIBHbIE PEAKLIMU B OPraHUYeCKON XUMHUM (OKHCIICHHE aJIbJIeTH/Ia B
KapOOHOBYIO KHUCIIOTY — peakuus <KcepeOpsHoro 3epkana>> wim peakuus ¢ rugpokcuwiom memu (II),
OKHCJICHHE ATaHOJIa Ha MEJHOM Kataiuszarope). M3yueHue 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW peakluu
OT KOHLEHTpAllMM BELIECTB, TEMIEpaTypbl (B3auMojieiicTBue THOCYIb(GATa HATPHUSI C CEPHOM KUCIOTOMH),
MIOBEPXHOCTH COINPUKOCHOBEHHUS BEIIECTB (B3aUMOJICHCTBHE COJISIHOM KHCIOTBI C TpaHylaMH U
MOPOLIKAMHU aJIFOMUHMSI WM IMHKA). IIpoBeleHHe KaTalMTUYECKUX peakIUil pa3ioKeHHUs IMepoKCHaa
BOJIOpOJIa, TOPEHUs caxapa, B3auMOJEHCTBUSA Mola M amoMuHuA. Koppo3us kene3a B BOJHOW cpele C
ypoTponuHOM U 0e3 Hero. HabxroieHne cMelieHus: XMMHUUECKOro paBHOBECHS! B CUCTEME:!

FeCls+ 3KSCN Fe(SCN)3+ 3KCI.

CpaBHEHHE DSIEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOIUTOB. (CMelleHHE pPaBHOBECHSA OUCCOLMALNU
cl1abbIX KUCIOT. IHAMKATOPhI U M3MEHEHNE UX OKPAcKH B pa3HbIX cpenax. MloHHbIe peakiuu u yclIoBus UX
npoTtekanus. ['uaponu3s kapOoHaTOB, Cylb(})aTOB U CHIIMKATOB

IIEJIOYHBIX MeTayuioB, HuUTpara cBuHUIA (II) wmnam 1muHka, xnopuna ammoHus. CepHOKUCHIBIN U
(epMeHTaTUBHBINA THPOJIU3 YIIIEBOJIOB.

JlaGopaTopHsle onbIThl. 3. Pa3noxkeHne nepokcuaa Bogopoaa ¢ nomoinsto okeuaa meau (II) u karanassl.
4. 3nakoMcTBO ¢ Koyutekuueit CMC, conepxamux sH3uMbL. 5. Peakuuu, uayime ¢ o0pazoBaHUEM OCaJKa,
ra3a Wi BOJbl JUII OPraHUYECKUX U HEOPraHWYECKHUX JJIEKTPOIUTOB. 6. Pa3nuuHble ciyyaum THIpOIU3a
coneil. MccnenoBanue cpebl pacCTBOPOB C MOMOIIBIO HHIMKATOPHOM Oymaru.

IIpakTnueckas padora Nel. CKOpoCTh XUMHUUYECKUX PEAKIIUI.

XUMHUYECKOE PAaBHOBECHE.

IIpakTnueckas padora Ne 2. Penienne skciepuMeHTANIBHBIX 33a4 110 TeMe K['mapoauz>>.



Tema 4. BemectBa u ux cBoiicrBa (45/59 u)

Kanaccudpukanusga HeopraHumyecKHUX BellecT B. BerecrBa npocTeie U CIOXHBIE.
binaroponnsie ra3pl. CpaBHHUTENbHas XapaKTEPUCTHUKAa MPOCTHIX BELIECTB: METAUIOB W HEMETAILIOB,
OTHOCHUTEIILHOCTh 93TOW Kkiaccudukanuu. CIOoXHBIE BeEIIECTBA: OWHApHBIE COCTUHEHHS (OKCHIBI,
raJIOreHUIbl, CyabMUIBI U T. 1.), TUIPOKCUIBI, COJIH.

[lonsiTHE O KOMIUIEKCHOM COE€AMHEHUU. OCHO8bI KOOPOUHAYUOHHOU Meopuu CMpoeHus KOMHIEKCHbIX
coedunenutl A. Bepnepa.

JIOHOpHO-aKIENITOPHOE B3aMMOJICHCTBUE KOMILIEKCOOOpa3oBaTenet W JsmranjaoB. KoopaunammonhHoe
9HUCII0O KOMIUIEKCOOOpa3zoBatens. BHyTpeHHssT W BHEmHSS cdepa KOMIUICKCOB. Jlucconmanus
KOMIUIEKCHBIX CcOenuHeHUM. [IpumMeHeHne KOMIUIEKCHBIX COCJAMHEHHN B XUMHUYECKOM aHalu3e U B
MIPOMBIIIJICHHOCTH, UX POJIb B IPUPOJIE.

Knaccudpukanuss opranudyecKkux Belle cT B. Kimaccupukanusi opraHn4ecKkux BEeCTB
M0 CTPOCHHUIO YIIEPOJHON Ienu (ANMKINYECKHE W IHKINYECKUE, HACBHIIICHHBIC W HEHACHIIICHHEIE,
KapOOIMKIIMYECKUE U TETEePOIMKINYECKUE, apOMATHYECKHE YTIJIEBOJOPOJbI). YTIEBOJOPObI (aJIKaHBHI,
QJKEHBbI, aJKWHBI, [HUKJIOAJTKAHbI, aJKaaueHbl, apeHbl, TaJOTeHONPOU3BOJAHBIC YIIJIEBOJIOPOIOB).
OyHKIIMOHATBHBIE  TPyNmbl  (TUAPOKCWIbHAS,  KapOOHWIbHAs, KapOOKCWUJIbHAs,  HUTPOTPYIINA,
aMUHOTPYTINA) U KJIacCUpUKAIHs Be-

IIECTB 10 3TOMY NIpU3HaKY. [ emepodyHKyuoHaIbHbIE COeOUHECHUS.

I'emepoyuxnuueckue coeouneHus.

M e 1 a a a bl [lonoxenue meramwioB B Ilepuoamdeckoii cucteme [[. U.MenneneeBa. OcobeHHOCTH
CTpoeHusT aroMoB U Kpuctawon. [lomumopdusm. OOmue ¢Qusnueckue CBOIICTBa METaIOB.
®eppoMarHeTuKy, MapaMarHeTUKA W JUAMarHeTHKU. DJIEKTPOXHUMHUYECKUHN sl HANPSHKEHWH METauIoB.
CraHmapTHBIM BOJOPOJHBIN 3ekTpoAd. CTaHmapTHBIE SJEKTPOJHBIC MOTEHIHUAMbl. OOIIue XUMHUYECKHE
CBOMCTBa METAJVIOB: B3aWMOJIEUCTBHE C HEMETasIaMH, BOJOW, OMHAPHBIMU COEIUHEHMSIMH, KHUCIOTaMH,
coisiMHi. B3anmoneicTBHE HEKOTOPHIX METAUIOB C pacTBOpaMu Ienoyeld. B3anmoneicTBHe aKTMBHBIX
METAJUIOB C OPraHMYeCKHUMHU coeauHeHusMH. (OCOOCHHOCTHM peakIuid METaIOB C a30THOM W
KOHIEHTPUPOBAHHOM CEPHOU KHUCIOTOM.

Koppo3usa merTauJauao B. [lonarue koppo3unu. Xumuyeckass U dJIEKTPOXUMHYECKass KOPPO3UI U
CHOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU.

O0mue cnocoObl MOJNYYEeHHUST MeTaJJo B. Merayuisl B ipupojie. OCHOBHBIE CITOCOOBI
MOJIy4EHUSI METAJJIOB (MMPOMETAJLTYPTHsl, THAPOMETAILTYPIHsl, SJEKTPOMETAILTYPIUs).

DNEeKTpoNn3 Kak OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIA MPOLECC. DJIEKTPOJIM3 PACIIABOB 3JIEKTPOJUTOB.
DNEKTpONN3 PACTBOPOB JIIEKTPOJIUTOB C HHEPTHBIMU M AKTUBHBIMU 3JIeKTpojaMu. lcnosibzoBaHue
ANIEKTPOJIM3a B MPOMBINUIEHHOCTU. [ anveanuueckue snemenmoul. Ilpoyeccvt Ha 271ekmpodax 6
2anveanuyeckom snemenme. Akkymyaamop. Tonnuenvie snemenmel.

MeTtaaas radaBHblX NoAarpynn lllenounsie Meramsl, 0011as XapakKTepuCTHKa HA OCHOBE
nosnoxenus B llepuoaunyeckoit cucreme snementoB [[. U.MenneneeBa u crpoenust aromoB. [lonyuenue,
¢busznyecKkue U XMMUYECKUE CBOICTBA, MPUMEHEHHUE IIEIOYHBIX METAJUIOB U MX coeAuHeHuid. bepunui,
MarHuii, IeJIOYHO3eMENbHbIE MEeTaulbl, HMX OOIas XapakTepHUCTHKa Ha OCHOBE TOJIOXKEHHUS B
[Tepuoauueckoii cucreme anementoB [I. . MenneneeBa u ctpoenust aromoB. [lonydyenue, ¢pusznueckue u
XUMUYECKUE CBOMCTBA, NMPUMEHEHHE MIEIOYHO3EMEIbHBIX METAJJIOB M HMX COCAMHEHWH. AJTIOMHUHUM,
CTpOeHHE aToma, (pu3ndecKre U XMMUYECKUE CBOWMCTBA, IONyYeHUE U IIPUMEHEHHE.

MeTaaasl NO0GOYHBIX MOAT P YN N XapaKTEPUCTHKA METAIIIOB MOOOYHBIX MOATPYII MO UX
noJioxkeHuro B [lepuoanueckoit cucreme anemenToB /. M. Menneneesa u CTpOEHUIO aTOMOB.

Menp: (u3nueckue U XUMUYECKHE CBOMCTBA, MOJNyYeHHE U MpUMeHeHue. BaxHeiue coeIMHeHNs Me/Iu.
®u3nuecKkue U XMMUYECKHUE CBOMCTBA, MOJYyYEHUE W NPUMEHEHUE IIMHKA. XapaKTEPUCTHKA Ba)KHEHIINX
coenmuHeHUN (OKcHIa W TUAPOKcHUIa IWHKA). DU3WYecCKHe W XUMHYECKHE CBOWCTBA, MOJYYCHHE H
IpUMEHEHHE Xpoma. XapakTepUCTHKa BaKHEHIIMX coenuHeHHH (okcuaa u ruapokcuga xpoma (IID),
JUXPOMAaTOB M XpPOMATOB IIEJIOYHBIX MeTaiioB). OCOOEHHOCTHM BOCCTaHOBIEHHUS JIUXPOMATOB B
3aBUCHUMOCTH OT Cpebl PaCTBOPOB.



Pu3nyecKue 1 XMMHUYECKHE CBOMCTBA, II0Jy4EHUE U IPUMEHEHHE MapraHia. XapakTepUCTUKA BaKHEUIINX
COCIMHEHUI: OKCHUJOB, THJIPOKCHIIOB, coyieh. (OCOOEHHOCTHM BOCCTAaHOBJIEHUS II€PMAHIaHAaTOB B
3aBUCHUMOCTH OT CpPE€Jibl PACTBOPOB.

H e m e T a 1 4 bl. [Tonoxenue aemeramioB B [lepuoanueckoii cucreme /1. . MenneneeBa. OcoGeHHOCTH
CTpOEHUS aTOMOB M  KpuCTauloB. AsmoTponus. bnaropoansie rassl.  OKuUCIMTENbHBIE U
BOCCTaHOBUTEJIbHBIE CBOWCTBA HeMmeTauloB. OOmas XapakTepuUCTHKa BOJOPOJHBIX COEIWHEHUN
HemeTtautoB. OO0IIast XapakTepUCTUKA OKCHIOB U THAPOKCHIOB HeMeTaiuioB. ['anorensl. CTpoeHne aToMOB
raJIoreHOB, UX CpaBHUTEIbHAS Xa-

pakrepuctuka. CBOICTBa MPOCTBIX BELIECTB 0O0pa30BaHHBIX TajloreHaMu. OKHCIUTENbHbIE CBOMCTBA
raJloreHoB. ['aloreHoBO10pObl, UX CBONMCTBA, CPAaBHUTENIbHAS XapaKTEPUCTUKA. XJIOP U €ro COeAUHEHUS,
HaxX0XJEHWE B IMpPHUPOJE, IOJIyY€HUE, CBOMCTBA, NPHUMEHEHHE. XJIOPOBOJOPOJ U COJIsIHAas KUCIOTa.
Xnopunsl. Kucinopoounvie coedunenus xaopa. XanbKoreHbl. HaxoxieHue Kuciaopoaa U cepbl B MPUPOJIE,
MOJIyueHUE HMX B MPOMBIIIJIEHHOCTH M Jaboparopun. CBONCTBA KHUCIOpOAAa WU CEpbl: AJIOTPONUS U
¢u3nyecKkue CBOMCTBA AJIOTPONHBIX MOAM(UKAIMI; OKHCIUTENbHbIE CBOMCTBA KHCIOpOJAa U CEpbl B
peakuusix ¢ MpOCThIMHM BellecTBaMU. BoccTaHoBUTeNbHBIE CBONCTBA cepbl. OKHCIEHHE KHUCIOPOIOM
CIIOXHBIX BemlecTB. OKUCIUTENbHBIE CBOMCTBA 030HA. [IpumeHeHHe kuciaopoja W o3oHa. lIpumeHenue
cepbl. CepoBOIOPOJ, HAX0XK/IEHUE B MPUPOJIE, MOTYYEHHUE, CTPOCHHE MOJIEKYJIbI U CBOMCTBA: (PU3UUECKUE
n xummudeckue. CepoBogopoanas kuciora u cynbuasl. Oxcun cepol (IV), ero cpoiictBa. CepHucTas
kucinota u ee conud. CepHas KUCIOTa: MPOMblUUIEHHOEe Npousgo0cmeo, (pusnueckue U XUMHUUECKHe
CBOMCTBa (OKHCIUTENbHbIE 1 0OMeHHbIe). [Ipumenenue cepHoit kucnotbl. Cosii cepHON KUCIOTHI. A3OT.
Haxoxnenue B mpupojne, nosydeHue. CrpoeHue MouieKynbl. OKHCIUTENbHbIE U BOCCTAHOBUTEIIbHBIE
cBoiicTBa azorta. I[IpumeHenue azora. AMMHaK: MOJy4eHHE, CTPOEHUE MOJIEKYJbl, CBONCTBA (OCHOBHBIE,
peakuu KOMILJIEKCOOOpa30BaHUs, BOCCTAHOBUTENIbHBIEC, OKHCIUTEIbHBIE, PEAKIIUU C OPraHUYEeCKUMH
BEIECTBAMU U C YIJIEKUCIBIM Ta3oM). Colu aMMOHUS U UX npuMeHeHne. OKCUAbI a30Ta, UX CTPOEHUE U
CBOMCTBA. A30THasi KUCJIOTa: MOJYYEHUE, CMpoeHue MOJeKyabl U CBOWCTBA. HUTpaThl, UX TEPMUYECKOE
pasnoxenue. Pacnosnasanue numpamoé u ux upumenenue. dochop. Haxoxnenue B mnpupone,
noxydeHue. Ayotponus U Gpuandeckue cBoicTBa Moaudukauii. OKUCIUTEIbHBIE CBOMCTBA (PEaKIMK C
MeTajUlaMH) W BOCCTAHOBHTEIbHBIE CBOHcTBa ¢ochopa (peakimuu ¢ TrajoreHaMu, KHCIOPOJIOM,
KOHIICHTPUPOBAHHOW cepHO# M a3oTHO# kucnotamu). Okcun dochopa (V). dochopHbie KUCTOTHI U UX
com. Yrinepoa. Haxoxnenwe B mpupone. AimoTponus U (PU3WYECKUE CBOMCTBA MOAMGPUKAIIANA
(moBTOpeHue). XUMHUYECKUE CBOWCTBA yriepoja: BOCCTAHOBUTENIbHbIE (B3aUMOJICHCTBUE C TalloT€HAMH,
KHCIIOPOJIOM, CEpoM, a3oToMm, Boaou, okcuaoM wmeau (II), KOHIEHTpHUpOBAHHOW CEpHON M a30THOM
KHCIIOTaMHM) M OKHUCIUTENbHbIE (B3aUMOJEHCTBUE C MeTaylaMH, BOJOPOJOM, KpEeMHHUEM, OOpom).
[Tony4yenue, cBOMCTBA 1 IPUMEHEHUE OKCUJIOB YIiiepoa. YTOJIbHAsI KUCIOTA U €€ COJIH.

Kpemunii. HaxoxxneHne KpeMHUs B IPUPOJAE U €ro MOJydeHHe. AJUIOTPOINHS U CBOMCTBA aJUIOTPOITHBIX
Moaudukanuii kpemHusi. BoccraHoBuTenbHBIE (peakiMU C TajlOreHaMH, KHUCJIOPOAOM, pacTBOpaMu
IesI0Yei) M OKHCIUTENbHbIE CBOMCTBA KpeMHHUs (peakiuu ¢ Metamiamu). [Ipumenenmne kpeMuus. Oxcumg
KPEMHUSI, KDEMHUEBASI KUCIIOTA U €€ coJu. Cunukammas npomvluileHHOCHb.

Kucaorpl opranuyeckune H HeopraHnuduecku e Cocras, kiaccupukaius u
HOMEHKJIaTypa HEOPraHMYECKMX U OPraHuyecKuX KHUCIOT. lloslyueHune BaKHEMIIMX OpPraHUYECKUX U
HEOPraHUYECKUX KHCIOT. XUMHUYECKHE CBOICTBa (peakiuu ¢ MeTallylaMH, C OKCHUIaMH METajjioB, C
OCHOBaHMUSIMHU, C COJIsIMH, €O crnupramMu). OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOIMCTBAa KHUCIOT.
OCoOGeHHOCTH CBOMCTB CEPHOM M A30THOM KHUCIIOT, MYPAGbUHOU U WABENe80U KUCTIOM.

OcHoOBaHMNA OoOpraHuyYecKue H HeopraHuuyeckun e Cocras, kiaccupukanus,
HOMEHKJIaTypa HEOpPraHMYeCKUX U OpraHuYecKux ocHoBaHU. OCHOBHBIE CHOCOOBI TOTYYECHHUS
TUAPOKCUIOB METAJUIOB (IEN0Ye — peakuusMHU METAlJIOB U MX OKCHUIOB C BOJOW, HEPACTBOPUMBIX
OCHOBaHUN — peakiueil oomena). [lonyuenne ammmuaka ¥ aMUHOB. XUMHUYECKHE CBOIICTBAa OCHOBAaHUM:
uienoye (peakiuu ¢ KUCIOTaMU, KUCIOTHBIMU OKCHJIaMH, PACTBOPAMH COJIEH, C MPOCTHIMH BEIlIECTBAMH,
C TaJIOUJONPOU3BOIHBIMHU YIIIEBOJI0OPOAOB, (DEHOJIOM, KUPAMHU); HEPACTBOPUMBIX OCHOBaHMH (peakluu C
KHCIIOTaMHU, PEAKLIUU PA3JIOKEHHUS).



AMboTepHDBIe OPraHHNYecKHe M HEOPraHMm4yYecKkune coeJHuHeHH A CnocoOsl
MOJIydeHUs: aM(pOTEpPHBIX coenuHEeHUN (aM(pOTEpHBIX OCHOBAHWNW W aMUHOKHCIIOT), WX XUMHUYECKHE
cBoiicTBa. OMHOCUMENLHOCIb 0eNeHUsl COeOUHEHUN HA KUCTOMbl U OCHOBAHUSL.
lenemuueckaac8a3zoMeHHO0OyKIACCAMUOPSAHUYECKUXUHEOPSAHUYECKUXC
0eo0unenuu lonamua «ecenmemuueckas ceéa3b» U «2eHemuyeckuil psaoy. OCHOBHble NPUZHAKU
eeHemuyeckoeo paoa. I’ enemuueckue psaovl Memannos (Ha npumepe Kaubyus u dKHceiesa) u Hememanios (Ha
npumepe cepvl U KpeMHUs) U NepexooHo20 dnemMeHma (Ha npumepe aniomutus). I enemuueckue paoel u
2eHeMmuUYecKas c6s3b 8 Opeanudeckou xumuu. Eouncmeo mupa eewyecms.

Pacuemmnpvie 3a0auu. 1. Bviuucienue maccol unu 00vema npooyKmos peaxkyuu no u3eecmuou macce uiu
00vbeMy UCXOOH020 8eujecmsa, cooepacaujeco npumecu. 2. Boiuucienue maccol UcxooHo2o euecmsa, eciu
u38ecmen NPaKmMuYecKull 8bIX00 U MACCOB8AsL €20 00Jisl OM MeopemuyecKu 803MONCH020. 3. Buluucnenus no
XUMUYECKUM VPABHEHUSAM peaxkyuli, eciu OOHO U3 peasupylioujux eewjecms OaHo 6 usdvimke. 4.
OnpedeneHue MONEKYIAPHOU GopMynbl 8ewecmea Nno Macco8viM O0aAM dnemenmos. 5. Onpeodenenue
MONEKYIAPHOU  opMyTbl  2A3000pA3HO20  Bewiecmea No U3IBECMHOU OMHOCUMENbHOU HIOMHOCMU U
maccogvlm 00aaAm d1emenmos. 6. Haxoowcoenue monexynsapuou ¢opmynst ewgecmea no macce (06vemy)
npodykmog ceopanus. 7. Kombunuposanmnwvie 3adauu.

Jemoncrpanun. Komnekuusa <KKnaccudukanus HeopraHndyeckux BeuiectB>. [losyueHre KOMIUIEKCHBIX
OpraHMYECKUX U HEOPraHMYECKUX COeNUHEHHMH. J[eMOHCTpauusi cyxux KpucTauioruaparoB. Koekius
K Knaccubukarusi OpraHmuecKiux BENIecTB>>. Mojenn KpucTauInyecKuX penieTok MetayuioB. Komnexmus
METaJJIOB C pa3HbIMU (DU3MUECKUMU CBOWCTBaMH. B3anMmopelicTBUe METauIOB ¢ HEMETaUIaMU (LIMHKA C
CepoH, aJIOMUHHS C HOJOM), C pacTBOpaMU KHUCJIOT U mieioyeil. ['opeHune metamioB (IIMHKa, Kene3a,
MarHus B KHCIIOpoje). B3aumMopeiicTBue a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KHCIOT C MEIBIO.
Koppo3zus MetanioB B pa3iMyuHbIX YCIOBUSAX U METOABI 3alIUThl OT Hee. Komnekuus pyn. Boccranosnenue
Menu u3 okcuaa meau (II) yrmem u Bogopomom. AntomuHoTepMmust. BzanmonetictBus cynbdara meau (1) ¢
xene3oM. CocTaBiieHHe TalbBaHUUECKHUX AIEMEHTOB. DJIEKTposin3 pacTBopa cyinbdara meau (II). OOpasiib
IIEJIOYHBIX METAJUIOB. Peakiusi okpaliuBaHus IJIAMEHHM COJIIMHU LIEJIOYHBIX METajuioB. B3aumoneiicTBue
JUTUS U HATPUSI C BOJIOUW u smunosvim cnupmom. Bzaumooeticmeue nampusi ¢ cepoui. O0pas3Ipl METaIOB
ITA rpynmsl. B3aumonencTBrue Kajiblusi ¢ BOJOM. ['opeHre MarHusi B BOJE U TBEPIAOM YIJIEKHCIIOM Tase.
KauecTBeHHbIe peakiuu Ha KaTHMOHBI MarHus, Kajblus, Oapus. Peaxkyuu okpawusanusi niameHu Cosamu
memannos IIA epynnei. HUcnonvzosanue ecudpokcuoa meou (1) 6 kauecmeennvix peaxyusx opeanuueckux
coeounenutl. Ilepexon xpomara B auxpomat u o0partHo. [lonydyenue u ucciaenoBanrue CBONCTB THAPOKCHIA
xpoma (III). OxkucnuTenbHBIE CBOWCTBA IUXpoMara Kalus. OKuciumenvHvle CEOUCMBA NePMAHeAHAmMA
Kanus 8 peakyusx C Op2aHUYeCcKUMU U Heop2aHuyecKuMu coeouneHusmu. MOJenn KpUCTaNTMYeCKUX
pelIeToK nojia, anMasa, rpadura. B3psiB cMecu Boiopoa ¢ KuciaopoioM (rpemyuero rasza). ['openue cepsl,
docdopa u yris B kuciaopoze. ObecuiBeunBanue OpOMHOM (MOIHOM) BOJIBI ATHIICHOM. ['asioreHsl (IIpocThie
BemecTBa). OKUCTUTENbHBIE CBOMCTBA XJIOPHOHW BOJbL [lodydeHue COJIIHOM KHCIOTBHI M €€ CBOWCTBA.
[Tonyuenue xucnopona. [lomyueHue OKCHIOB TOPEHUEM MPOCTHIX U CIOXKHBIX BellecTB. BzaumoeiictBue
cepbl ¢ MeTalulaMH (QTIOMHUHHEM, LIMHKOM, jkene3oM). [lodydeHue cepoBogopoia U CEPOBOAOPOIHON
KHUCTIOTBI, JIOKA3aTelIbCTBO HaMWuus Cynbpua-uoHa B pactBope. CBoiicTBa cepHoOil kucnotel. Cxema
NPOMBIUIEHHOU YCMAHOBKU (DPAKYUOHHOU nepe2oHKU 6030yxa. llonydeHue W pas3loxeHHe XJIOpHaa
ammonus. [lomydenue okcuma azota (IV) peaxiueil B3auMMOAeMcTBUS MeIuW C KOHIEHTPUPOBAHHOM
a30THOM kucioToi. B3anmonelictBue okcuna asota (IV) ¢ Bonoil. Pa3noxkenue HuTpata HaTpusi, FOpeHUE
yepHoro mnopoxa. ['openue ¢ochopa, pactBopenue oxcuna ¢ochopa (V) B Boje U HUCCIeAOBaHHE
MOJYYEHHOTO pacTBopa HHAMKaTopoM. Kosmekuus npupoIHbIX coennHennil yriepoaa. Kpucramimaeckue
peuieTku anMasa u rpadura. Agcopouus okcuna azota (IV) aktuBupoBannbsiM yrieM. [lepexon kapbonara
B ruapokapboHaT u oOpatHo. KoIekiuu MpUpPOTHBIX CHJIMKATOB U MPOIYKIHH CHIMKATHON
MPOMBILIJIEHHOCTH. B3auMozeiicTBUe KOHUEHTPUPOBAHHBIX a30THOM M CEPHOM KHCIOT, a TaKxke
pa30aBIeHHON a30THOW KHUCJIOTHI ¢ MeNbI0. Peakyus «cepebpanoco 3eprana» O MypasbUuHOU KUCIOMbL.
B3aumopeiictBue ammuaka M memunamuna C XJIOPOBOJOPOJOM M BOJOM. B3aummopeictBue pactBopa
TUAPOKCUIA HATPHs ¢ aM(DPOTEPHBIM THAPOKCHIOM IIMHKA WU amfoMUHUSL. OCYIECTBICHNE TTPEBPAIICHHIA:



I) Ca — Ca0 — Ca(OH), —__
,.: Ca;(POy),
P— P,0;— H,PO,”
2) Cu— Cu0O — CuS0,; — Cu(OH), — CuO — Cu
3) C,;HsOH
+

C,H, — CH,COH — CH,COOH

CH,0H—CH,0H

JlaGopatopuble onbIThl. 7. O3HakomieHHe ¢ oOpa3maMu MpEACTaBUTENEH pa3HBIX KIIACCOB
HEOpPraHMYeCKUX BellecTB. 8. B3anmonelicTBHE MHOTOATOMHBIX CHUPTOB M TIUIIOKO3bl C (PETMHTOBOM
xuakoctpio. 9. KauectBeHnHble peakiuu Ha uoHbl Fe2+ u Fe3+. 10. O3nakomiienue ¢ oOpasuamu
MIPEACTABUTENEN pa3HbIX KJIACCOB OpraHMYeCcKUX BemecTs. 11. B3aumoencTBre METAIIIOB C pacTBOpaMu
KHCJIOT U coJiedd. 12. O3HakomiieHue ¢ KoJuiekuuen pyn. 13. Osnaxkomnenue ¢ xoanekyueu Xumuyeckux
ucmounuxos moka (bamapetixu, céuHyo6vie akkKymyiamopst u m. 0.). 14. B3auMoaelCTBHE aTIOMHUHHS C
pacTtBopamu KuciotT u menoueid. 15. TlomyuenHue W wm3ydeHHe CBOWCTB THAPOKCHIA ATIOMUHHA. 16.
KauectBennsie peakiuu Ha KatuoHbl Meau. 17. Pasmoxxenue runpoxcuaa meau (I1). 18. Tlomyuenue u
HCCIIEIOBAaHUE CBOWMCTB THIpOKcHJa LHMHKA. 19. KadecTBeHHbIE peaknUM Ha TaJloreHU-uoHbl. 20.
O3HakOMJIEHHE C KOJUIEKIMEeW MPUPOAHBIX coennHeHui cepbl. 21. KauecTBeHHbIe peakiuu Ha cynbdun-,
cyneutr- u cynbdar-anuonsl. 22. KadecTBeHHas peaknus Ha WOH ammoHusa. 23. Pacnosuaeanue
numpamos. 24. KauecTtBeHHass peakiuss Ha (Qocdar-annon. 25. I[lomydeHuwe yrieKuciaoro rasza
B3aMMOJICIICTBHEM Mpamopa C COJSHOM KHUCJIOTOM WM HCCIeOBaHUE ero cBOWCTB. 26. KauecTBeHHas
peaknuss Ha KapOoHaT-aHWoH. 27. IlomydeHue KpeMHHEBOW KHCIOTHI B3aMMOJCUCTBHEM pacTBOpa
CUJIMKaTa HaTpHs C CHIIbHOM KUCJIOTOM. 28. PacTBOpeHHE KPEMHUEBOM KUCIIOTHI B IETOYH.
IMpakTuyeckas padora Ne 3. [loyyeHue ra3oB U U3y4Ye€HUE UX CBOMCTB.

IIpakTuyeckas padora Ne 4. PerieHne 3KCriepuMEHTaIbHBIX 33/1a4 110 OPraHUYeCKON XUMUU.
IIpakTuyeckas padora Ne 5. Pemienue 3KCcriepuMEeHTaIbHbIX 33/1a4 110 HEOPTraHUYECKOW XUMHUH.
IIpakTuyeckas padora Ne6. CpaBHeHHE CBOMCTB HEOPraHMYECKUX U OPTaHUYECKUX COCTUHECHUM.
IpakTuyeckas padora Ne 7. ['eHeTndeckas CBSi3b MEXKIY KJIacCaMH HEOPTaHUYECKUX U OPraHUYECKUX
BEILIECTB.

Tema 5. Xumust u o6mectBo (9/10 u)
XHMHUS M IPOM3BOICTB 0. XUMAYCCKAS IPOMBIIIICHHOCTh. XUMHUECKas TexHoJorust. Chipbe
JUTS. XAMUYECKOH MPOMBIIUIECHHOCTH. Bo/ia B XUMUYECKOM MPOMBIIUICHHOCTH. JHEPTHSI
Ul XMMHYECKOTO TPOM3BOJACTBA. HaydHble MNPUHLIUIBI XUMHYECKOTO TPOM3BOJCTBA. 3allMTa
OKpYXKAloIllel Cpelbl M OXpaHa Tpylda MPH XHUMHYECKOM Mpou3BojCTBE. [IpOM3BOJICTBO amMmuaka u
METaHoJIa B CpaBHEHHH. buorexnonorus. HaHoTexHoIOT UL,
XUMHUSA U ceJbCKOe X034 iicTB 0. OCHOBHBIEC HAIIPABIICHUSI XUMH3AIMH CEITLCKOTO XO3sICTBRA.
Yno6penus u ux kinaccupukanusa. XuMadeckas menuopauus mnous. [lecTunuapl U uX KiIacCH(pHUKAIUS.
XuMU3aIysi )KUBOTHOBOJICTBA.
XuMudA u npodaeMbl OXpPaHBl OKpYkawmeil cpeqabl. OCHOBHbIE (PaKTOPHI
XMUMHUYECKOTO 3arpsi3HEHHs] OKpyxkaromiei cpenbl. OxpaHa aTMocdepbl, BOIHBIX PECYPCOB, 3€METbHBIX
PECYPCOB OT XUMUYECKOTO 3arpsi3HEHUSI.
XuMHUSA M MOBCeJJHEeBHASN *KU3Hb 4YeJoB ek a. JlekapctBa. Moromue ¥ YUCTSIINE
cpencTBa. XUMHUYECKHE CpPEACTBA TUTHEHBI M KOCMETHKU. MexIyHapoaHas CHMBOJIMKA MO YXOHIy 3a
TEKCTUJILHBIMH M3AETUSIMU. MapKHUpOBKa Ha yMaKOBKaX MHIIEBBIX MPOAYKTOB U HMH(OpPMAINS, KOTOPYIO
OHa CUMBOJIM3UPYET.
JemoncTpanun. BuneodparmMeHTsl TO TPOU3BOACTBY aMMHMaka U MeTaHona. Chaiiapl u apyrue
BHUJICOMATEpUANBI, WUTIOCTpUpYIOIIUE ©Ouo- W HaHoTexHoloruu. Kommekuus <KMwuHepaibHbIe
ynoopenus>. Komnekius mnecTUIoB. BuaeodparMeHThl MO XUMHYECKON MENIHOpaldd TIOYB U



XMMU3alUU SKUBOTHOBOJICTBA. BuaeodparMeHThl W Ciaiifibl 3KOJOTMYECKOW TeMaTuku. JlomamrHss,
aBTOMOOWJIbHAS aNlTeUKH U alTeyKa XMMHYECKOro KabuHeTa. Komekius MOIOIKX 1 YUCTALINX CPE/ICTB.
JlaGopaTopHble onbIThL. 29. O3HakOMIIeHHE ¢ 00pa3lamMH CpeiCTB OBITOBOM XMMHUHU U JIEKAPCTBEHHBIX
[pernapaToB, U3y4eHNUE WHCTPYKIUN K HUM TI0 MPaBUILHOMY U Oe3onacHomy npuMeHeHuio. 30. M3ydenue
MEXAYHApOJAHOW CHMBOJIMKM II0 YXOJy 3@ TEKCTUJIbHBIMU M3ICIUSAMM M MapKUPOBKM Ha YINaKOBKax
MUIIEBBIX POAYKTOB.



3. TEMATHYECKOE IINIAHUPOBAHUE
TemaTnueckoe njaanuposanue marepuaja B 10 kiaacce (34 yu.Hen, 3 yaca B Heaeso, utoro 102 ypoka)

n/n Pazaenst nporpammsbl | KoamvectBo XUMHYECKHH IKCTIEPUMEHT Oo6opynoBanue KosanyectBo KosnyectBo
4acoB KOHTPOJIBHBIX | MPAKTHYECKUX
padoT padoT
Bsenenue 5
Tema 1. Ctpoenue u 10 JlabopaTopHslit ombiT Ne 1 JaTtuuk TemnepaTypbl 1
KJaccupuKaims «Onpezenenue 3JIEMEHTHOTO COCTaBa OPTaHUIECKHX (TepMoTapHBIii)
OpraHuYeCKUX COEIMHEHUI»
COCIMHEHUI
3 Tema 2. Peakuuu 6
OpTraHUYECKUX
COCIMHEHUI
4 Tema 3. YrneBomoponsr 27 JleMOHCTpaITMOHHBINA OITBIT 1
«l"openne poran-0yTaHOBOW CMECH M3 3a)KUTAJIKH.
W3mepenne  TemrepaTypbl C IIOMOIIBIO AaTYMKA JaTtuuk TemmepaTypbl
TEMIIEPaTypsl U TEPMOMETPA (TepMorapHbIii)
JlaGopaTopHbIii onbiT Ne 2
«ITonydeHue U CBOMCTBA allETHIICHAY
5 Tema 4. 23 JlabopaTopHusrii ombIT Ne 3,4 JlaTuuk 37IeKTpo- 2
Kucnopoaconepxaiiye «CBo¥CTBa ATHIOBOTO CIUPTaY, «CBOMCTBA MPOBOIHOCTH,
COCIMHEHUS TJIALIEPUHAY»
JlaGopaTopHsIif oneIT NeS Hatunk pH
«BnusiHUE )KECTKON BOABI HA MBLIOY
6 Tema 5. YruneBoasl 8
7 Tema 6. 10 JlaGoparopuslil onbIT Ne6 «Onpenenenue cpensl Hatauk pH 1
AzoTcozepkanue pPacTBOPOB aMUHOKHCIIOTY
COCIIMHEHUS
8 Tema 7. buonoruuecku 5 1
AKTUBHBIE COCAMHEHUS
9 XUMHYECKAN MTPAKTUKYM 8 [Ipaxtuyeckas padora Ne 8. «nenrudukarus 8
OPTaHHYECKHUX COCIMHEHUI
Hroro 102 6 8




3. KAJIEHJIAPHO-TEMATHYECKOE ITJIAHUPOBAHMUE 10 KJIACC (34 yu.Henenu, 3 yaca B HeaeJi0, utoro 102 yaca)

Ne Hara nian Hara dgakr Tema ypoka IIpumeuanue
ypoka
10 KJIACC. OPTAHUYECKAS XUMMUSL. YIJIYBJEHHBIIA YPOBEHb
(3 u B Hepeaio; Beero 102/ 4, u3 HUX 5 Y — pe3epBHOE BpeMs)
BBEJIEHMUE (5 yacos)
1/1 3 cen [Ipenmer opranmdeckoit XuMu. MecTo U poiib OPraHUYECKOM XUMHUH B CHCTEME HAayK
0 TIpUpojie

2/2 4 cen Teopus cTpoeHus oprannuecknx coequHennii A. M. byrieposa
3/3 5 ceH CtpoeHue aToMa yriepojia
4/4 10 cen BanenTHble cocTosiHMS aTOMa yriepojia
5/5 11 cen BasienTHBIE COCTOSIHIS aTOMa yTiiepoaa

TEMA 1. CTPOEHUE U KJTACCUO®UKALASI OPTAHUYECKUX COEIUHEHUMH (10 uacos)
6/1 17 cen Kiaccudukarms opraHngecKinX CoeTHeHnH
7/2 18 cen Kiaccudukarys opraHIIecKuX COSTUHEHUN
8/3 19 cen Kitaccubukaius opraHMuecKuX COSTUHCHHMA
9/4 24 cen OCHOBBI HOMEHKJIATypPhl OPTAHHYECKHUX COCIMHCHUH
10/5 25 cen OCHOBBI HOMEHKJIATYpPhl OPTaHHYECKUX COCIIMHCHUH
11/6 26 cen M3oMepust B OpraHNIecKOW XUMUH U €€ BUIBI
12/7 1okt M3oMepust B opraHNIecKOW XUMHH U €€ BUIBI
13/8 2 OKT O0600ITIeHIE B CHCTEMAaTH3aITs 3HAHUH 110 CTPOCHUIO M KJIaCCH(DUKAIIN OPTAHNIESCKUX COCTHHCHII
14/9 3 OKT O0600ITIeHIE B CHCTEMAaTH3aITHs 3HAHUH 110 CTPOSHUIO U KJIACCH(DUKAITHN OPTaHIMIECKUX COCIIMHCHUH
15/10 | 8 okt Konmponvnas paboma Ne 1 «Cmpoenue u Kiaccu@urxayus oOp2aHudeckux COeOUHeHui»

TEMA 2. PEAKLIUY OPTAHUYECKUX COEJUHEHHU (6 uacos)
16/1 9 okt THUbl XUMUYECKUX PEAKUUNA B OPraHUYECKOW XUMUU. Peakiny NpUCOETMHEHUS U 3aMEICHHUS
17/2 10 okT THUbl XUMUYECKUX PEAKUUNA B OPraHUYECKOW XUMHUU. Peakiuy NpUCOETMHEHUS U 3aMEICHHUS
18/3 15 okt Peakunu oTIIEIIICHHS 1 U30MEpH3aIUT
19/4 16 okt Peakunu oTIIEIIICHHS] 1 U30MEpH3aIuU
20/5 17 okt PeaknmonHbIe YaCTHIIB B OPraHUYECKOW XUMHUH. B3anMHOE BIUsSHIE aTOMOB B MOJIEKYJIax
OpPTaHUYECKUX COSAMHEHUN
21/6 22 OKT O06001eHNe U CUCTEMAaTU3allMs 3HAHUH O TUTIAX XHMHYECKUX PEaKIHH U BUIaX PearupyronIuX YacTHI]
TEMA 3. YI'VJIEBOJOPO/IbI (24 yaca + 3 pe3epB = 27 yacoB)

22/1 23 okT Ausikanpl. CTpoeHne, HOMEHKJIATYpa, OJydeHue U (pu3ndecKne CBOWCTBA
23/2 24 okT Aunikanpl. CTpoeHue, HOMEHKIIATypa, OJTydeHue U (puznueckue CBOWCTBA
24/3 5 HOs10 XUMHUYECKHE CBOMCTBA aJIKAHOB




25/4 6 HOsI0 XUMHYECKHE CBOWCTBA aJIKaHOB

26/5 7 HO5I0 AJIKEHBI: CTpOCHHE, U30MEpHs, HOMEHKNIATypa, (PU3NUECKHE CBOWCTBA, IONYyUCHHE

2716 12 HOs10 AJIKEHBI: CTPOCHUE, N30MEpHsl, HOMCHKJIATYypa, QU3HUECKHE CBOMCTBA, IOIYYCHUE

2817 13 HOs16 XUMHUYECKHE CBOWCTBA aJIKEHOB

29/8 14 HOs16 XUMHUYECKHE CBOWCTBA aJIKEHOB

30/9 19 HO510 O060011eHNe U crcTeMaTH3alMs 3HAaHUK 10 TeMaM <K AJIKaHbI>> U <K AJTKeHbI>>

31/10 | 20 HOs10 O060011eHNe ¥ crcTeMaTH3aIMs 3HaHUK 10 TeMaM <K AJIKaHbI>»> U <K AJTKeHbI>>

32/11 | 21 Hos16 Anxunel. CTpoeHue, n30Mepus, HOMeHKIaTypa. @usndueckue cBoiicTa. [lomyuenue

33/12 | 26 Hos10 Anxunsl. CTpoeHne, n3oMepusi, HoMeHkiIaTypa. Pusnyeckue cBoiictsa. [loaydyenue

34/13 | 27 Hos10 XHUMHUYECKHE CBOWCTBA aJIKHHOB

35/14 | 28 Hos10 Ankanuensl. Ctpoenune Monekyn. Mi3omepusi 1 HOMEHKJIAaTypa

36/15 | 3 nmex Xumuueckue cBoiictsa ankaareHoB. Kayuyku. Pesnna

37/16 | 4 nex Iuknoankansl. CTpOeHHE, H30MEPHS, HOMCHKJIATypa, CBOMCTBA

38/17 | 5 mex ApomaTudeckre yriieBogopoas! (apensl). CtpoeHne Monekybl OeH3ona. Pu3ndecKne CBOMCTBA U
CHOCOOBI MTOJTyYEHHS apEHOB

39/18 | 10 mex Apomartmdeckne yriieBogoposl (apersr). CTpoeHne MOJIEKYIbI OeH301a. OU3NIecKre CBOHCTBA U
CITOCOOBI TTOJTYICHHS apEHOB

40/19 | 11 mex XuMHYeCKre CBOMCTBA OeH30Ma. XJI0pHPOBaHUE U THAPUPOBaHUE OcH30/1a. Peakiny 3aMeleHust.
[TpumeHenne 6eH3071a U €ro TOMOJIOTOB

41/20 | 12 mex XuMHUYecKre CBOHCTBAa OEH30J71a. XJIOPHUPOBAaHWE W THAPHUPOBAaHHWE OcH30Ja. Peakmumu 3aMemIeHHs.
[TpumeHenue 6eH301a U €ro TOMOJIOTOB

42121 | 17 nex I'eHernyeckas CBsI3b MEX]Ty KJIacCaMH YTIIEBOJIOPOJIOB

43/22 | 18 nex ['eHeTHYecKas CBSI3b MKy KITACCAMH YTIIEBOJIOPOJIOB

44/23 | 19 mex [IpuponHbeie HCTOYHHUKH yTIIeBOJ0po10B. HedTh, mpupoHbIi ra3, KAMEHHBIH YTOIb

45/24 | 24 nek [IpuponHbIe HCTOYHHUKH YTIIeBOJ0po10B. HedTh, mpupoHbIi ra3, KAMEHHBIH YTOIb

46/25 | 25 nex O6006menne 3HaHmiA Mo Teme. [loaroToBKa K KOHTPOIBHOI paboTte

47126 | 26 nek O6006menne 3Hanmi o Teme. [loaroToBKa K KOHTPOIBHOU paboTe

48/27 | 9 siuB Koumponvnas paboma Ne 2 no meme K¥eneso0opodwr >

TEMA 4. KUCJIOPOJICOJEPKAIIME COEUHEHMS (23 uaca)

49/1 14 sHB Cruptsl. CocTaB, KJIacCH(HUKALNS M H30MEpUsl CIUPTOB

50/2 15 sHB XMMHYECKHE CBOKCTBA NPEIeTbHBIX OTHOATOMHBIX M MHOTOATOMHBIX CIIHPTOB

51/3 16 sHB XHMMHYECKHEe CBOKCTBA NPEeIbHBIX OTHOATOMHBIX M MHOTOATOMHBIX CITHPTOB

52/4 21 siHB XMMHYECKHEe CBOKCTBA MPEeIbHBIX OTHOATOMHBIX M MHOTOATOMHBIX CITHPTOB

53/5 22 sHB Denonbl. Penos. CtpoeHne, pu3nMUecKkue U XUMHYECKHe cBoiicTBa ¢eHona. [Ipumenenue ¢penona

54/6 23 sHB ®enonpl. Penon. CtpoeHne, pu3nueckue 1 XuMHUYecKre cBoiicTBa Genona. [Ipumenenue ¢penona

55/7 28 siHB Anpieruipl: KiaccuuKanus, n3oMepus, HoMeHkiaarypa. CTpoeHHe MOJIeKyI M (PU3HUECKUe CBOMCTBA




aJIbIETHI0B

56/8 29 suB Anpaerunsl: Kiaccuukaiys, n3oMepus, HoMeHkIaTypa. CTpoeHnue MOJIeKya U (PU3NYECKHe CBOWCTBA
aJIbJICTH]IOB
57/9 30 auB XUMHUYECKUE CBOWCTBA aibaeruoB. KauecTBeHHBIC PEaKIMK Ha aJlbJICTHIbI
58/10 | 4 des XUMUYECKHE CBOWCTBA ajbaeruoB. KauecTBeHHBIC PEaKI[MK Ha aJlbJICTHIbI
59/11 | 5 deB CucremaTn3anus u 0000IIeHHE 3HAHUN 0 cIUPTax, eHoNaX U KapOOHMIIBHBIX COSTMHEHUSX
60/12 | 6 deB CucremaTn3anus 1 0000IIeHHE 3HAHUN 0 ciUpTax, GeHoNax U KapOOHMIIBHBIX COSTMHEHUSX
61/13 | 11 den Koumponvnas paboma Ne 3 no meme <KCnupmoi u (heronvl, kapOonuicooepicawue coeOUHeHUs>>
62/14 | 12 ¢es KapOoHoBbIe KHCITOTBI, HX CTPOCHUE, KTacCU(PUKAINs, HOMEHKIaTypa. Ou3nyeckue cBoicTBa
IPE/IENBHBIX O/IHOOCHOBHBIX KaPOOHOBBIX KUCIIOT
63/15 | 13 ¢es KapOoHOBBIE KHCIIOTBI, WX CTpOeHHe, Kiaccudukaius, HoMeHKiartypa. Dusndeckue CBOHCTBa
MPECTbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT
64/16 | 25 des XuMHuecKre cBoiicTBa KapOOHOBBIX KUCIIOT
65/17 | 26 des CrnoxHble 3HUPHI: TOTyYeHHEe, CTPOSHHE, HOMEHKIIATYpa, (M3NYecKre U XMMHYECKHE CBOMCTBA
66/18 | 27 des CrnoxxHble 3QHpPHI: MOTyYeHN e, CTPOCHUE, HOMEHKIIATYpa, GU3rUecKue M XUMUYEeCKHE CBOHCTBA
67/19 | 3 mapr Kuper. Cocras u crpoenne Monekyin. Ousndyeckue u XUMHUECKHE CBOMCTBA xupoB. Mbu1a u CMC
68/20 | 4 mapr Kupsr. Cocras u crpoenne Monekynr. Ouzndeckue 1 XUMUYECKHE CBOMCTBA XupoB. Mbi1a u CMC
69/21 | 5 mapr O0600meHne u cucTeMaTn3alys 3Hanni mo reme <<KKapO6oHoBbie Kucinothl. CiaoxHbIe dupsl. JKuper
70/22 | 10 mapt O0600meHne u cucTeMaTn3alys 3Hanni mo reme <<KKapO6oHoBbie Kucinothl. CiaoxHbIe dhuphl. JKupsl
71/23 | 11 mapt Konmponvnas paboma Ne 4 na memy KKapboHogvle KUCIombl U UX NPOU3B00HbLE >
TEMA 5. YI'JIEBOJBbI (7 yacoB + 1 pe3epB = 8 yacos)
72/1 12 mapT YTIeBopl, UX COCTaB M KIIACCHU(MUKAIIHS
73/2 17 maprt Momnocaxapugpl. ['ekcossl. [mroko3a u ppykTosa
74/3 18 mapT Monocaxapunsl. ['ekcossl. ['moko3a u ¢ppykTo3a
75/4 19 mapr Jucaxapusl. Baxselmme npeacTaBuTeNnd
76/5 31 maprt [Tomucaxapuapl. Kpaxman. [emmonosa
7716 1 amp [Tomucaxapuapl. Kpaxman. [emmonosa
7817 2 anp CucreMatn3aIus 1 0000IIeHIE 3HAaHUH 110 TeMe <K YTIIEBOIBI>>
79/8 7 anp CucreMatnzaIus 1 0000IIeHIE 3HAaHUH 10 TeMe <K YTIIEBOIBI>>
TEMA 6. A3OTCOJEPKALLIUE COEJIMHEHUS
(9 yacoB + 1 pesepB = 10 yacos)
80/1 8 anp AMUHBIL: CTpOeHHUe, Kiaccu(uKanys, HOMEHKIATypa, HoTy4eHrne. XUMHYECKHe CBOICTBA aMUHOB
81/2 9 amp AMUHBIL: CTpOeHHUeE, Kiaccu(uKanys, HOMEHKIATypa, HoTy4eHrne. XUMHUYECKHe CBOIICTBA aMHUHOB
82/3 14 anp AmuHOKHCHOTEL. COCTaB M cTpoeHHE MoJeKyl. CBOIICTBa aMHHOKHCIIOT, UX HOMEHKIIATypa.
[lonyyeHne aMUHOKHCIIOT
83/4 15 anp AmunHokucnorel. CoctaB M crpoeHue Monekyid. CBoiicTBa aMHHOKHCIOT, MX HOMEHKJIATypa.




ITosny4yeHre aMUHOKHCIIOT

84/5 16 amp Benku kak npupoansie ouononumepsl. buonornueckue GpyHKIuN OENKOB.
3HavyeHue OEIKOB
85/6 21 amp Benku kak npupoansie ouononumepsl. buonorunueckue GpyHKIuN OENKOB.
3HavyeHue OeIKOB
86/7 22 amnp HyxkjieHHOBBIE KUCIIOThI
87/8 23 amnp HyxkjieHHOBBIE KUCIOThI
88/9 28 amp O060011eHNe U crcTeMaTH3alMs 3HAaHUM 110 YTIIEBOJIaM M a30TCOIEpPIKAIlIMM COETMHEHUSIM
89/10 | 29 amnp KontponbHas pabora Ne 5 1o Teme <K YTeBO/IbI U 230TCOJIEPIKAIINE COSTUHEHUS D>
TEMA 7. BUOJIOTUYECKUN AKTUBHBIE COEAUHEHUSA (5 uacos)

90/1 30 amp BuramuHbI
91/2 5 mait DepMeHTHI
92/3 6 maii I"opMOHBI
93/4 7 mait JlexapcTBa
94/5 12 maii Hmoeosas konmponvras paboma 3a kypc 10 knacca no meme « Opeanuieckas XumusLy

XUMHYECKH MIPAKTUKYM (8 yacos)
95/1 13 maii ITP Ne 1 «KadecTBEeHHBIH aHAIN3 OPTAHUYECKUX COCAMHCHII
96/2 14 wmaii ITP Ne 2 «YT1eBOIOpOIBD»
97/3 19 maii ITP Ne 3 «CriupTsl u heHOIbI»
98/4 20 mait ITP Ne 4 «Anbieruibl ¥ KETOHBI»
99/5 21 mait ITP Ne 5 «KapOOHOBEIE KHCIIOTHI»
100/6 | 22 maii ITP Ne 6 «YTi1€BO/IBI»
101/7 | 23 mait IIP Ne 7 « AMHHBI, aMHUHOKHCIIOTEI, OEIIKI»
102/8 | 24 maii TP Ne 8 «MaenTuduKkaiys oOpraHn4ecKux COSIUHEHMI»




3. TEMATHYECKOE IINIAHUPOBAHUE
TemaTH4eckoe njaHupoBanue marepuasa B 11 kiacce (34 yu.Hen., 3 yaca B Hejedito, uroro 102 ypoka)

n/n Paspenst nporpammbl | Kouunuyecrso XHMHYECKHI IKCIIEPUMEHT Oo0opynoBanue KosmuecTBo KoimmuecTBo
4acoB KOHTPOJIbHBIX | MIPAKTHYECKHX
padoT padoT
1 TEMA 1. CTPOEHUE 10 1
ATOMA
2 TEMA 2. CTPOEHUE 15 1
BEHIECTBA.
JUCTIEPCHBIE
CUCTEMBI
3 TEMA 3. 21 Jla6opatopusiit onbIT Nel «Onpenenenue Hatunk 1 2
XUMHNYECKHUE TEIJIOTHl PEAKIIMHA HEUTPATU3ALUN» TeMIepaTyphl
PEAKIINN JlaGopaTtopusiii onbIT Ne2 «OnpeneneHue TJTATUHOBBIMN
pacTBOpEHUsD)
JlaGopartopusiii onbIT Ne2 «3akoH ['ecca»
JlabopaTtopusiii onbIT Ne3 «BnusiHue Jatuuk onTuyeckoi
KOHIICHTPAllMN Pearupyronx BeIecTB Ha IJIOTHOCTHU
CMELIEHUE XUMUYECKOTO PAaBHOBECUSD
JlabopaTtopusiii onbIT Ned «BrusiHue Haruuk pH
OJITHOMMEHHBIX HIOHOB HA CMELIECHUE
XUMHUYECKOTO PABHOBECHSI»
JlaGopaTtopuslii onbIT NS «kcniepuMeHTanbHOE| JlaTunK ONTHYeCcKOM
OIIPENIETICHUE CKOPOCTU XUMUYECKON PEAKLIUN» MJIOTHOCTHU
Jlabopartopusiit onbIT Ne6 «Criabbie U CHIIbHBIE Jaruuk
3IEKTPOJIUTHI RIEKTPONPOBOJHOCTH
Jlaboparopusiit oneiT Ne7 «Onpenenenue pH Haruuk pH
pPacTBOPOB COJIEH
4 TEMA 4. BELIECTBA 46 3 5
11 UX CBOMCTBA
5 TEMA 5. XUMUA U 10
OBIIECTBO
Hroro 102 6 7




3. KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBAHMUE 11 KJIACC (34 yu.Henesn, 3 yaca B HejeJiro, utoro 102 ypoka)

Ne Hara nian Hara gakr Tema ypoka IIpumeuanue

ypoka
11 KJIACC. OBIIIASI XUMUSL. YTJIYBJEHHBIA YPOBEHb
(3 u B Hemesi0; Beero 102 v, u3 HUX 4 Y— pe3epBHOE BpeMs)
TEMA 1. CTPOEHUE ATOMA (10 gacoB)

11 3 cen Crpoenne aToma

2/2 4 cen Crpoenune aroMHoro sjpa. M3oromnsl. SnepHble peakiuu

3/3 5 ceH CocrosiHue 3j1eKTpoHa B aTroMe. KBaHTOBBIE YuCIia

4/4 10 cen CrtpoeHue AIeKTPOHHBIX 000JI0UEK aTOMOB.

5/5 11 cen BanenTHble BO3MOKHOCTH aTOMOB XUMHUYECKUX 3JIEMEHTOB

6/6 12 cen Otkpeite 1. . MenneneessiM [Tepronndyeckoro 3akoHa

717 17 cen ITepuomuyecknii 3aKOH B CTPOCHUE aTOMa

8/8 18 cen 3aBUCHMOCTH CBOMCTB 3JIEMEHTOB M COCIMHEHUN OT WX TMOJIOKeHUs B Ileprmoamaeckoii cucreMe.

3nauenue [lepuoauueckoro 3aKoHa
9/9 19 cen O6o0menne U crucremMaTusanusi 3HaHUKA 1Mo TeMe «llepromgmaeckuit 3axkon u Ilepmommaeckas
crucTeMa xuMu4deckux sjieMeHnToB JI. 1. Menneneeray
10/10 | 24 cen Konmponvnas paboma Nel no meme « Cmpoenue amomay
TEMA 2. CTPOEHUE BEIHIECTBA. IJUCITEPCHBIE CUCTEMBI (15 4acoB)

11/1 | 25 cen Xumuueckas cBsi3b. FIoHHas CBSI3b

12/2 | 26 cen Xumnaeckas cBsi3b. MoHHas CBA3b

13/3 lokT KoBaneHTHas CBsI3b

14/4 | 2 okt Meranindeckas CBs3b

15/5 3 okT Bonoponnas cBsi3b. OcHogHble munsi MEHCMOIEKYAAPHOLO 83AUMOOECEUS

16/6 8 OKT Eounas npupoda xumuueckux cesazetl

17/7 9 okT [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYT

18/8 10 okt Teopus cTpoeHHUSI XUMHUYECKUX COEINHEHHH

19/9 15 okt OCHOBHBIC HATPABJICHHS Pa3BUTHUS TCOPHH CTPOCHHUSI
20/10 | 16 okt [Tommmmepk! opraHUYecKre 1 HeOPTaHUYECKHE
21/11 | 17 okt [Tommumepk! opraHUYecKre 1 HeOPTaHUYECKHE
22/12 | 22 okt YucTsle BeniecTBa U cmecu. PacTBopsl
23/13 | 23 okT [lonsiTHE O AMCIIEPCHBIX CHCTEMaX, X KIacCU(pUKaLUs U 3HAUCHUE




24/14 | 23 okT O0001IeHNEe U CHCTEMATU3AIIMS 3HAHUI 10 TEME

25/15 | 24 okt Koumponvnas paboma Ne 2 no meme «Cmpoenue eewecmea. [lucnepcuvie cucmemvl u
pacmeopuvlLy

TEMA 3. XUMMUYECKUE PEAKIIMH (21 uac)

26/1 | 5 HOs10 Krnaccudukanust XuMHUecKUX peakluil Mo YMCIy M COCTaBy PEarnpyIOMIMX BEIIECTB, U APYTUM
HpU3HaKaM

2712 6 HOSI0 Krnaccnukanuss XuMrueckuX peakiiuil 1o YUCIy ¥ COCTaBY PEArHPYIOMINX BEIIECTB, H APYTHM
HpU3HaKaM

28/3 | 7 Hosi6 Knaccudukanms peakiuii mo n3aMeHEHHIO cTelleHel OKUCIICHUS! aTOMOB

29/4 12 HOs16 Knaccuukanms peakiuii mo M3MEHEHHIO CTEIIEHEeH OKHCICHUS! aTOMOB

30/5 13 HOs10 TeroBbie 3 (HeKTh U MPUYMHBI TPOTEKAHUS XUMHYESCKUAX PeaKIIni

31/6 14 HOs106 TeroBblie 3(pPeKTh M MPUINHBI TPOTEKAHIS XUMHUYIECKUX PEaKIUil

3217 19 HOs10 CKOpOCTh XUMHUECKOH peakiinu

33/8 | 20 Hos16 CKOpOCTh XUMHUECKOH peakiuu

34/9 | 21 Hos0 Karanus u katannsaTtopst

35/10 | 26 HOsO XuMHIUECKOE PaBHOBECHE

36/11 | 27 HOs10 XuMHIUECKOE PaBHOBECHE

37/12 | 28 HOs10 Penrenrie pacyeTHBIX 3a1a4

38/13 | 3 mex [Mpaktndeckass pabora Ne 1 Ha Temy «CKOpPOCTh XHMHYECKHX peakiuid. XHMHYECKOe
PaBHOBECHI

39/14 | 4 ;mex DJICKTPOIUTHYECKAS TUCCOLMALIHS

40/15 | 5 mex CBoIiCcTBa pacTBOPOB IJICKTPOIHTOB

41/16 | 10 mex CBoIicTBa pacTBOPOB IJICKTPOIUTOB

42/17 | 11 mex T'uaponus

43/18 | 12 mex T'uaponus

44/19 | 17 mex [IpakTudeckas pabora Ne 2 Perrenne sxcriepuMeHTanbHBIX 33124 110 TeMe «[ uaponms»

45/20 | 18 mex O06001eHre U CUCTEMAaTH3aNs 3HAHUH 110 TeMe « XMMHYECKHe PeaKIlnm

46/21 | 19 mex Koumponvnas paboma Ne 3 no meme «Xumuueckue peaxyuu»

TEMA 4. BEHIECTBA U UX CBOMCTBA (46 uaca)

47/1 24 nek Kitaccudukanus HeopraHMIECKUX BEIIECTB

48/2 | 25 mex Knaccudukanms HeopraHMYecKuX BelIeCTB. KOMILIEKCHBIE COEJMHEHHS HEOpraHWYecKue M
OpraHnYecKue

49/3 | 26 nex Knaccudukanus opraHnueckux BEIIEeCTB




50/4 | 9 siuB OO1m1as XxapakTeprucTHKa METaJJIOB U MX COCIMHECHHHA
51/5 10 staB XuMHUECKre CBOMCTBA METAIIJIOB

52/6 14 suB XuMHUECKHEe CBOMCTBA METAIIIIOB

53/7 15 saB Kopposus meranios

54/8 16 sHB [Nonyuenue merannos

55/9 | 21 suB OnexTponn3. XUMHYECKHE HICTOUHUKH TOKA

56/10 | 22 suB [IlenouHbIe METAILIBI

57/11 | 23 siuB bepunnmii, Marsuii ¥ IENOYHO3EMENBHBIE METaILIbI
58/12 | 28 auB AnoMuHAH U €ro COeANHEHUS

59/13 | 29 siuB Merannsl TO60YHBIX TOArpyNIL. Mespb

60/14 | 30 suB Hunk

61/15 | 4 ¢es Xpom

62/16 | 5 des Xpom

63/17 | 6 deB Mapraner

64/18 | 11 den O01as XxapakTepUCTHKA HEMETAJUIOB U MX COSIMHEHUI
65/19 | 12 deB OO01as XxapaKTepUCTHKA HEMETAJIIIOB U MX COCAMHEHUI
66/20 | 13 ¢eB OO01IMe XUMUYIECKHE CBOMCTBA HEMETAJLJIOB

67/21 | 25 deB I"ajio reHpl U UX COCIUHEHUS

68/22 | 26 deB XaabKOreHsl — IPOCThIC BEIIECCTBA

69/23 | 27 des CoenvHEHHUS CephI

70/24 | 3 mapr CoenvHEHHUS CephI

71/25 | 4 mapr A30T U €ro coeTMHeHns

72/26 | 5 mapr A30T 1 ero CoeIMHEHUS

73/27 | 10 mapt dochop U ero coeMHEHUS

74/28 | 11 mapr dochop u ero coeaMHEHUS

75/29 | 12 mapr VYriiepona v ero coemuHeHus

76/30 | 17 mapr VYriepona v ero coemuHeHus

77/31 | 18 mapr Kpemnwuii u ero coennnenus

78/32 19 mapt O000111eHrE U CHCTEMATU3ALM 3HAHUH 110 XUMUU DJIEMEHTOB
79/33 | 31 mapr Koumponvnas paboma Ne 4 «Xumus snemenmosy
80/34 | 1 anp Kucnorsl oprannueckiie 1 HEOPraHMIECKHE

81/35 | 2 amnp OcHOBaHNA OPraHUYECKHE U HEOPTaHUYECKHE




82/36 | 7 anp AmdoTepHBIe OpraHHYECKUE U HEOPTaHUYECKUE COSTMHEHUS

83/37 | 8 amp I'enernyeckas cBsI3b MEXKILy KJIacCAMHU OPTaHUYECKUX U HEOPTaHHMUYECKUX COCMHEHUH
84/38 | 9 amp I'enernyeckas cBsI3bp MEXKIy KJacCaMHl OPraHUYECKHX M HEOPTraHMUECKUX COCTMHEHUH
85/39 | 14 amp [paktudeckas padora Ne 3 [TonydeHne ra30B 1 U3yueHHE X CBOMCTB

86/40 | 15 amp [IpakTuueckas padora Ne 4 PerieHre SKCIEpUMEHTANBHBIX 3324 110 OPraHuIeCKON XUMUU
87/41 | 16 amp [IpakTuueckas padora Ne 5 PerieHre sKCriepUMEHTAIBHBIX 3324 110 HEOPraHUYECKON XUMUM
88/42 | 21 amp [IpakTnyeckas padoraNe6 CpaBHEHHE CBOWCTB HEOPTAHUYECKMX M OPTraHUYECKHX COSTUHEHUH
89/43 | 22 amp [IpakTuueckas padboraNe7 I'eHeTnueckas CBsA3b MEXK/Y KJIaCCAMH HEOPTaHUYECKUX U

OpraHUYeCKUX COCTUHCHHI

90/44 | 23 amp O06o00rIeHre B cHCTEMAaTH3aITs 3HaHUH 110 TeMe «BemecTBa 1 uX CBOMCTBa»

91/45 | 28 amp Koumponvnas paboma Ne 5 no meme «Bewecmea u ux ceoticmsay

92/46 | 29 amp HUmoeosas konmponvras paboma no xumuu 3a xypc 11 kracca

TEMA 5. XUMMUS U OBIIECTBO (10 yacoB)

93/1 | 30 amp XUMUS 1 TIPOU3BOJICTBO

94/2 | 5 maii XuMUS U IIPOU3BOICTBO

95/3 6 maii XuMus ¥ Mpou3BoACcTBO PecnyOnuku bamkoprocran

96/4 | 7 mait XUMUSI U CeNbCKOE X035HCTBO

97/5 12 maii XuMHuS B ceTbcKoe X03s1cTBo Pecrryonuku barmkoproctan

98/6 14 mait Xumuist 1 POOIIEMBI OXPAHBI OKPYKAIOIIEH CPebl

99/7 | 20 maii XuMVisl U IOBCEIHEBHAS JKU3HB YENIOBEKa

100/8 | 21 mas Kondepeniusa «Poiib XMMHH B MOEH JKU3HI

101/9 | 22 mas XuMVsl ¥ IOBCEIHEBHAS JKU3Hb YENIOBEKa
102/10 | 23 mas Kondepenmus «Pomp xumun B Moeit KU3HID)




	Рабочая программа по химии для 10―11 классов с использованием оборудования центра «Точка роста»

