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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma mo xumum juis 10-11 kmacca cocTtaBieHa Ha OCHOBE CIEIYIOLIMX
HOPMaTHBHO-TIPABOBBIX JIOKYMEHTOB:

1. [Ipuka3 MunuctepcrBa obOpasoBanuss W Hayku Poccuiickoit @enepanuu ot 17
nekabps 2010 . Ne 1897 "OO6 yrBepxkaeHUH QenepaTbHOTO TOCYAaPCTBEHHOTO
00pa30BaTEIILHOTO CTaHAPTa CpeaHero obiero oopazoBanus”

2. Oenepanpubiii 3akoH Poccuiickoit denepanuu «O6 obpazoBanuu B Poccuiickoit
®enepauumn» ot 29.12.2012 roga Ne 273-03.

3. [Tpukaz MunoOpuayku Poccum ot 26.01.2016 1. Ne 38 "O BHeceHHM M3MCHCHHIA B
benepanbHBI MEpeYeHb YYEOHHWKOB, PEKOMEHIOBAaHHBIX K HCIOJB30BAHUIO MPH pean3aluu
HMMEIOIUX TOCYJapCTBEHHYIO aKKpEIUTAlMI0 00pa30oBaTeNbHBIX MPOrpaMM HaydajibHOTO OOILIEro,
OCHOBHOTO 00I1lero, cpeAaHero ooOuiero oOpa3oBaHus, YTBEP)KICHHBIH MHpHKa3oM MuUHHUCTEpCTBa
obOpazoBanus u Hayku Poccuiickoit @enepanun ot 31 mapta 2014 1. Ne 253"

4. Pabouas mporpamMma coctaBiieHa Ha ocHOBe DyHIaMEHTANbHOIO siipa COJAEpKAHUS
obmero oOpazoBanusi u TpeOGoBaHuii K pe3yabTaTaM OCBOCHHS CpeaHEH 00pa30BaTENbHOM
MIPOrpaMMbl CpeAHEro oo1ero oOpa3oBaHus, MPeICTaBICHHbIX B DeepaibHOM TOCyJ1apCTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe€ OCHOBHOTO oO0mIero oOpazoBaHus BToporo mnokosieHus (2011r), B
ITOJTHOM cooTBeTCTBHM ¢ [IpumepHoi nporpammoint o xumun: M., IIpocsemenne, 201 1r.».

VYueOnsit mman MKOY «Kawmpimerckas COIL» va 2021 - 2022 yueGHbIN 1o

IlnannpyemMsble pe3y/ibTaThbl OCBOCHHUSI Y4eOHOI0 npeaMera

JlesITenbHOCTh yuuTeNnsl B OOYy4eHUH XUMHH B CcpeAHed (TOJHOM) IIKOJEe IOJKHA ObITh
HampaBlieHa Ha JOCTHXKEHHE OOYy4arolMMHCS CIEAYIONINX JHUYHOCTHBIX Pe3yJbTaTOB. B
IIEHHOCTHO-OPUEHTAIIMOHHOW c(epe — OCO3HAHWE POCCHUHCKON TpakJIaHCKOW HIACHTHYHOCTH,
MaTpUOTU3Ma, YYBCTBAa TOPJOCTH 33 POCCHMCKYI0O XMMHYECKYI0 HAayKy; B TpPyIOBOil cdepe —
TOTOBHOCTh K OCO3HAaHHOMY BBIOODPY JanbHEHIIEH 00pa3oBaTebHONW TPACKTOPHH WM TPYAOBOU
NesITeIbHOCTH ;B TO3HABATENIbHOM (KOTHUTUBHOW, MHTEIUIEKTYalbHOW) chepe — yMEeHHE YIpPaBIsATh
CBOEI MO3HABATENILHOMN JESTENbHOCThIO, TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE
caM000pa3oBaHUI0, HAa TMPOTSHKEHUU BCEW KM3HHM; CO3HATEIBHOE OTHOIICHHE K HEMpPEephIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW Mpo¢eCCHOHANIbHON M OOLIECTBEHHOW AEATEIbHOCTH; B
chepe cOepexxeHHs 310pOBbS — NPUHATUE M pealiu3alisg LEeHHOCTeH 37J0pOBOro M 0e30MacHOro
o0Opa3a U3HHU, HENPUSITHE BPEIHBIX MPUBBIYEK (KypeHHsI, yIOTPeOJIeHUs aJIKOroJjs, HAPKOTUKOB)
Ha OCHOBE 3HAHUH O CBOMCTBaX HAPKOJOTUYECKUX M HAPKOTHYECKUX BEIIECTB.

MeTtanpeaMeTHble Pe3yJbTaThbl OCBOEHHUSI BHIMNYCKHUKAMM CpeaHeil (IOJHOM) IIKOJIbI
Kypca XUMHH:

HUCIIOJIB30BaHHC YMCHI/Iﬁ W HABBLIKOB pPA3JIMYHBIX BHUIOB IMO3HABaTEILHOM JCATCIIBbHOCTH,
INIPUMCHCHHUEC OCHOBHBLIX MCTOJOB ITO3HAHHA (CI/ICTeMHO'I/IH(I)OpMaI_II/IOHH]':Jﬁ aHaJIn3, Ha6JHOI[eHI/IC,
HU3MCPCHUC, ITPOBCACHUC OKCIICPUMCHTA, MOJACIUPOBAHUC, UCCICA0OBATCIbCKas IICHTGJ'IBHOCTB) JJIA
HU3YUCHUA PA3JIMIHBIX CTOPOH OKPY)KaIOH_Ieﬁ HeﬁCTBHTeHBHOCTH;

BJIAICHUC OCHOBHBIMU HHTCIUICKTYAJIIbHBIMH OIICpAllUAMMU: (I)OpMyJ'H/IPOBKa T'UI10TC3HhI,
dAHAJIM3 U CHUHTE3, CpaBHCHHUC U CUCTEMATU3aAlUA, O606H_ICHI/IC U KOHKpPCTU3alHd, BbISABJICHHC
MNPpUYNHHO- CIICACTBCHHBIX CBSI3€M U IMOUCK aHaJIOT OB,

MO3HaHHe 00BEKTOB OKPYKAIOIIET0 MHpa OT OOIIEro Yepe3 0COOEHHOE K eAMHUYHOMY;

YMCHUC I'CHCPUPOBATH UACHU U OMPECACIIATL CPCACTBA, HCOGXOZ[I/IMLIC AJId UX pCaJin3alnu,



YMCHUC ONPCACIIATh LCIN U 3aaa9u ACATCIIbHOCTH, BLIGI/IpaTB CpCACTBa pCain3alli SN U
MPUMCHATH UX HA MPAKTUKE,

WCIOJb30BAHNE PA3MMYHBIX HMCTOYHUKOB JUIS TMOJYYEHHS XHUMHYECKOW HWH(pOpMAaIHY,
MOHMMAaHUE 3aBHCUMOCTH COJepKaHuss M (opMbl mpeacTaBieHus HHPopMammu OT Lelel
KOMMYHHUKAI[UM U aJpecara;

yMEHHE TMPOIYKTUBHO OOIIAThCS ¥ B3aMMOJEHCTBOBATH B IIPOIECCE COBMECTHOM
JEATeIbHOCTH, YYUTBHIBATH TO3ULIUHN JPYIrUX YYaCTHUKOB NESATEIHHOCTH, 2(PPEeKTUBHO pazpeniath
KOH(Q)JIUKTEI;

TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENIbHOM HH(OPMalMOHHO-TIO3HABATEIbHOMN
NEeSITEeIbHOCTH, BKJIIOYash YMEHHME OpPUEHTHPOBATHCS B pPa3IMUHBIX MCTOYHUKAX HH(oOpmaiuu,
KPUTHYECKH OICHMBaTh W MHTEPIPETUPOBATH HMHQPOpPMAINIO, MOJYy4aeMyl0 W3 Pa3IMYHBIX
HMCTOYHUKOB;

YMEHHE HCIIOJIb30BaTh CpPEACTBA HMH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH
(manee — WKT) B pemieHUMH KOTHUTUBHBIX, KOMMYHHMKATHBHBIX M OpPraHHU3allMOHHBIX 3373y C
coOnrofieHreM TpeOOBaHUN 3PTOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPaBOBBIX U ATUYECKUX HOPM, HOPM HH(DOPMALIMOHHON OE€3011aCHOCTH;

BJIAICHUC A3BIKOBBIMH CPCIACTBaAMH, B TOM YHCIC U A3BIKOM XUMHH — YMCHHUC SCHO,
JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3PCHM:A, UCIIOJB30BATh aICKBATHBIC A3BIKOBEIC CPEACTBA, B
TOM YHUCJI€ ¥ CHMBOJIbHBIC (XUMUYECKHUE 3HAKU, (DOPMYJIIBI I YpaBHEHU).

IIpenmeTHbIMHU pe3ynbTaTaMy 00yUEHHS] XUMUU B CPETHEH IIKOJIE SIBISIFOTCS
[Inanupyemble IpeaMETHBIE PE3YIbTATHI

BoinyckHUK Hay4yuTCS BbITyCKHHUK TOTy4UT

BO3MOXHOCTb HAYIUTCH

IMOHUMATb XUMHWYCCKYIO KapTHHY MHPA KaK HCII0JIb30BAaTh MCTO/Ibl HAYYHOI'O ITIO3HAHUA

COCTAaBHYIO 4aCTb [IEJIOCTHOM HaquOﬁ KapTHHBI IIPU BBIIIOJTHCHHUHU ITPOCKTOB 1 y‘IC6HO“

MHpa, HMCCICO0BATCIIbCKUX 3ada4 XUMHYECKOH
TEMAaTUKU,

[PACKPBIBATb POJIb XUMHUHU U XUMHYCCKOI'O

IMPOU3BOACTBA KaK HpOI/I3BO,I[I/ITeJ'IBHOI71 CHJIbI IMPOTHO3UPOBATh CTPOCHUC U CBOMCTBA

COBPCMCHHOTI'O O6IHCCTB8.; HC3HAKOMbBIX HCOPIraHMYCCKUX U

OPraHn4CCKUX BCUICCTB HAa OCHOBC aHAJIOT'NH;
q)OpMyJ'II/IpOBaTB 3HAa4YCHUC XUMHH U €€

TOCTHIXKCHUH JJ1s HOBCCHHCBHOﬁ JKU3HU YCJIIOBCKA, | IIPOTHO3HUPOBATb TCUCHHUC XUMHUUCCKUX

IMPOLCCCOB B 3aBUCUMOCTH OT yCJ'IOBPIfI nux
YCTaHaBJIMBATh B3aUMOCBA3b MCKAY XUMHUCHU U [POTEKAHUS ¥ TIpeyIaraTh CIIOCOOBI

APYTUMH €CTCCTBCHHBIMH HAYKaAMU; yIpaBJIEHHs STHMH TIPOLIECCAMM;

(I)OpMyJ'II/IpOBaTB OCHOBHBIC ITOJIOKCHUA TCOPUU YCTaHABJIMBATh B3aUMOCBSI3U XHMHUU C

XUMHIHUCCKOTO CTPOCHIA OPraHnICCKUX MpeMeTaMi TYMAHUTAPHOTO IUKIIA (S3BIKOM,
coemuuennit A. M. ByriepoBa u HImIOCTPUPOBATS |y renarypoii, MHPOBOIL XyJI0KECTBEHHO
MX IPUMEPAMH U3 OPraHUYECKON U KyITBTYPOIA);

b

HeOpFaHquCKOﬁ XUMHH,

PacCKpbIBATh POJIb XUMHUYCCKUX 3HAHUU B

apryMEeHTHPOBATh YHUBEPCAIbHBIN XapaKTep Gy 1ylLLeil PAKTHYECKOH IESTENbHOCTH;
XMMHUYECKUX MOHATUH, 3aKOHOB U TEOPUH JUIs




OPraHUYeCKOM U HEOPraHUYECKON XUMMUH;
dbopmynupoath [lepuonndeckuii 3axkon /1. U.
MeHeneeBa 1 3aKOHOMEPHOCTH U3MEHEHUM B
CTPOCHHMH U CBOMCTBAX XUMHUYECKUX 3JIEMEHTOB U
00pa30BaHHBIX MU BEILIECTB Ha OCHOBE
[lepuoanueckoil cUCTEMBbI KakK IpauuecKkoro
otoOpakeHus [leproandeckoro 3aKoHa;

XapaKTEepU30BaTh S- U P-2JIEMEHTHI, a TAKKE
PKEJIE30 IO UX MOJIOKEeHUIO B [lepnoanueckoin
cucteme 1. 1. Menjeneera;

KJIaCCU(DHUITUPOBATH BUIBI XUMUYECKOM CBS3U U
TUTTHl KPUCTAJUTMUECKUX PEIIETOK, OOBICHATh
MeXaHU3MbI UX 00pa30BaHUsI U JIOKA3bIBATh
EIMHYIO IPUPOTY XUMUYECKUX CBS3EH
(KOBaJIGHTHOM, HOHHOM, METAJTUYECKOMH,
BOJIOPOTHOM);

0O0BSACHATH TPUYMHBI MHOTOOOpa3Hsl BEILIECTB,
MCII0JIb3YS SIBJICHUS] H30MEpPUH, TOMOJIOTHH,
QJITIOTPOIIHH;

KJIacCU(PHUITPOBATH XUMUUECKHE PEAKIINH B
HEOPraHWYECKON M OpraHMYeCKON XUMUH 10
[Pa3IMYHBIM OCHOBAHMSM U YCTaHABIUBATh
crier(pUKy TUITOB peaKIuii OT 0OIIEro uepes
0COOCHHOE K eIMHUYHOMY; XapaKTepU30BaTh
TUAPOJIN3 Kak crielnn(GuaHbIi 0OMEHHBIN TTPOIIece
M pacKpbIBaTh €ro POJIb B )KUBOM U HEKUBOU
[PUPOJIE;

XapaKTCPpU30BaTh JJICKTPOJIU3 KaK
CHGHI/I(bI/I‘IHI)II‘/'I OKHCIIMTECIIBHO-
BOCCTAHOBHUTEIIHHBIN mponeccC 1 €ro MpakTUICCKOC
BHAYCHUC,

XapPaKTCPHU30BaATbL KOPPO3UIO MCTAIJIOB KakK
OKHCIIMTEILHO-BOCCTAHOBUTEILHBIN npouecc u
npeajiaraTb CII0COOBI 3alllMTHI OT HEC,

KJ'IaCCI/I(bI/ILII/IpOBaTB HCOPraHU4CCKUC U
OPraHNn4YCCKHEC BCIICCTBA,

XapaKTCpU30BaThb O6H_II/IC XHMHYECKHE CBOMCTBA
Ba)KHEMIIINX KJIaCCOB HCOPraHN4YCCKUX 1
OPTraHUYCCKUX COCIMHEHHUH B IJIaHE OT O6IJ.ICFO
acpe3 0COOEHHOE K CANHUYIHOMY;

MCTIOJIb30BATh 3HAKOBYIO CUCTEMY XUMHUYECKOTO
SI3BIKA JJI1 OTOOpaXXeHMsI CocTaBa (XMMHUYECKHE

(bopMyIbl) U CBOWCTB (XMMHUYECKHE YPaBHEHHUS)
BEILIECTB;

HCIIOJIB30BATh IpaBUJida 1 HOPMBI MGH(ILYHapOI[HOﬁ

PAacKpBIBaTh pOJib XMMUYECKUX 3HAHUI B
(bopMUPOBAHUH WHIWUBUAYATEHON
00pa3oBaTeIbHON TPACKTOPHH;

MIPOTHO3HPOBATH CIIOCOOHOCTH
HCOPIraHNYCCKUX U OPTraHNYCCKUX BCIICCTB
MMPOABJIATH OKUCIUTCIIbHBIC I/I/ NI
BOCCTAHOBUTEIbHBIE CBOMCTBA C YUeTOM
CTCIICHCH OKHCIICHHS 3JICMEHTOB,
00pa3yroux ux;

apryMEHTUPOBATh €IMHCTBO MHUPA BEIIECTB
YCTAaHOBJICHUEM T€HETHYECKOU CBSI3U MEXKTY
HEOPraHUYECKUMH M OPTraHNYECKUMU
BEICCTBAMU;

BJIaJACTh XUMHNYCCKHUM SA3BIKOM AJIS1
00OTaIlleHNs CIIOBAPHOTO 3a1aca M pa3BUTHS
peun;

XapaKTepHU30BaTh CTAHOBJIEHUE HAYYHOU
TEOPUU Ha MPUMEPE OTKPHITUS
[leproanueckoro 3akoHa U TEOPUU
XUMHYECKOTO CTPOEHUSI OPraHUYECKUX
BEILECTB;

KPUTHYECKU OTHOCUTHCS K IICEBIOHAYYHOM
XUMUYECKON MH(pOpMaIH, oJIydaeMon U3
[Pa3HbIX UICTOYHHUKOB;

MOHUMATh TJI00ATbHBIC TTPOOJIEMBI, CTOSIIIHE
repe]] YeJI0BEUYeCTBOM (9KOJIOTHUECKHE,
PHEPreTUYECKHE, ChIPhEBBIC), U MpeiaraTh
[yTH UX PEIICHHUS, B TOM YKCJIC U C IOMOIIBIO
XUMHH.




HOMEHKJIATYpbI JIJIs HA3BaHUM BEILLIECTB 110
(dbopMynam u, HA00OPOT, ISl COCTABICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (POPMYIT
COCIMHEHUH 110 MX Ha3BaHUSIM,

BHATb TPUBHUAJIBbHBIC HA3BAHWA Ba)XHEHIIINX B
OBLITOBOM OTHOIIEHUHN HCOPraHN4CCKUX 1
OPraHn4Y€CKUX BCHICCTB,

XapaKTepH30BaTh CBOMCTBA, MTOJyICHUE U
MPUMCHCHUC BaXHEHIITNX HpeI[CTaBI/ITeJIeﬁ
KJIaCCOB OPraHMYECKUX COCAMHEHHH (AIKaHOB,
AJIKCHOB, AJIKMHOB, aJIKaAJUCHOB, ApOMATUICCKUX
YTJIEBOJIOPOJIOB, CITUPTOB, (DEHOJIOB, aIbJETH/IOB,
MpEACIbHBIX O THOOCHOBHBIX Kap6OHOBI>IX KHCJIIOT,
CJIOKHBIX A(DUPOB U KUPOB, YIIEBOJIOB, AMHHOB,
AMUHOKHCIIOT);

YCTaHAaBJIMBATb 3aBHUCHUMOCTb DKOHOMUKH
CTpaHbl OT 100BIYH, TPAHCTIOPTUPOBKH U
nepepaboTKH YTIIEBOIOPOTHOTO CHIPhs (HedTH U
MPUPOTHOTO Ta3a);

3KCHepI/IMeHTaJ'II)HO HO}ITBep)KI[aTI) COCTaB N
CBOMCTBA BAXKHEHUIIIUX MPEACTABUTENCH
M3y4YEHHBIX KJIACCOB HEOPTAHUYECKHUX U
OPraHUYECKUX BEIIECTB C COOJIOIEHUEM MPABUIT
TeXHUKH 0€30MacHOCTH ISl pabOTHI C
XUMUYECKUMH BEIIECTBAMH U JTa0OPaTOPHBIM
000pyI0BaHHUEM;

XapaKTCpU30BaTb CKOPOCTH XHUMHYSCKOM pC€aKknuu
1 €€ 3aBUCMMOCTD OT Pa3JIMIHBIX (baKTOpOB;

XapaKTepH30BaTh XUMUYECKOE PAaBHOBECHUE U €TO
CMEIIEHHE B 3aBUCIMOCTH OT Pa3JIMYHBIX
(hakTOpOB;

IPOU3BOJUTL PACUYCTHI II0 XUMHWYCCKHUM
q)OpMyJ'IaM " YpaBHCHHUAM Ha OCHOBC
KOJIMYSCTBEHHBIX OTHOIICHMM MCKAY
YH9aCTHUKaMH XUMHWYCCKUX peaKHI/Iﬁ;

coOuro1aTh MpaBUiIa SKOJIOTHYECKOM
0€30I1aCHOCTH BO B3aMMOOTHOILIEHUSX C
OKpYXKarollel cpeoil mpu oopaleHnu ¢
XMMHUYECKUMH BEILIECTBAMH, MaTepHallaMU U
[IpoLeccam.




Coaep:kaHue MporpamMMal
Xumus 10—11 knaccel

OPI'TAHMYECKAA XUMUA

HaGnronenne, mpennosoxenue, rumoTe3a. llomck  3akoHoMepHOcTeil.  Hayuwwbrid
JKCIIEpUMEHT. BbIBOI.

Teopust CTpOEHHUSI OPraHUYECKUX COCTUHEHUN

[Ipenmer opranuwyecko XuMUHA. MeCTO M 3HAYEHUE OPraHUYECKOM XUMHHM B CHCTEME
€CTECTBEHHbIX HayK. BaseHTHoCcTh. Xumuueckoe cTpoeHue. OCHOBHBIE TIOJIOKEHUS TEOpUHU
CTPOEHHMS OPraHMYECKUX COCIUHEHUN. YTIIEPOIHBIN CKEJIET OPraHNYeCKON MOJIeKybl. KpaTHOCTB
XUMHUYECKOM CBsI3U. M30MepHs 1 M30MeEpBHI.

er’ICBOZ{OpOJIBI U HUX MPUPOAHBIC HCTOYHHUKHU

Ankanbl. IlpuponHbplii ra3, €ro cocraB W NPUMEHEHUE KaK HWCTOYHHUKA DHEPruM |
XUMHYECKOTO CBhIphA. ['OMOJOTHYECKUW psifi TNPENeabHbIX YIIIEBOAOPOJOB. HM3omepus wu
HOMEHKJIaTypa aJIkaHOB. MeTaH 1 3TaH Kak MpeJCTaBUTeNu ajakaHoB. CBoiCTBa (TopeHue, peakiuu
3aMemIeHus, THpoau3, AeruapupoBanue). [lpumenenue. KpekuHr w wm3omMepusamms ajKaHOB.
AJNKUTBHBIE paiuKabl. MexaHnu3M CBOOOTHOPAANKAIHHOTO TaJIOTeHUPOBAHUS aJTKAHOB.

AnkeHbl. DTUJIEH Kak NpPEJCTaBUTENb ankeHoB. [lonyueHue STHiIeHa B NMPOMBIILIEHHOCTH
(merugpupoBaHre dTaHa) W B Jlaboparopuu (Aerumpatarusi 3TaHoja). CBoiicTBa (ropeHue,
OpoMHpOBaHUE, THApATAIMs, MOJUMEpH3alns, OKuciaeHue pactBopoM KMnO4) u mpumeHeHHe
stuneHa. [lonmuatunen. [lponmnen. CrepeoperynsipHocTh nojmmepa. OCHOBHBbIE TOHATUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COelMHeHuN. Peakiny nonuMepusanuu.

Huensl. byraanen u wu30mpeH Kak MNpEJCTaBUTENU IWEHOB. Peakuuu mpucoeaUHEHUS C
y4acTUEM COMPSDKEHHBIX JAWeHOB (OpoMUpOBaHME, MOJUMEpU3AlMs, TUAPOTraJoreHupOBaHuUE,
ruapupoBanue). HaTypaibHbI 1 CHHTETUYECKHH KayuyyKku. Pe3una.

ANKUHBL. AUETHIEH KaK MpeJCTaBUTeNb alkuHOB. llonydeHue aneTwieHa KapOUAHBIM U
MeTaHOBBIM cniocoOamu. [lomydenne kapOupa kambius. CBolicTBa (ropeHue, OpOMHUPOBAHUE,
rupaTanus, TpuMepu3alys) U IpUMEHEeHHe alleTUIICHA.

Apensbl. beHzon kak npezacraButenb apeHOB. COBpPEMEHHBIC IMPEJICTABJICHUS O CTPOCHHUU
6ensona. CoiicTBa OeH301a (TOpeHHe, HUITPOBaHHE, OPOMUPOBAHUE) U €r0 IPUMEHEHUE.

Hedtes u cnocoOwr ee mepepaboTku. CoctaB HedTH. IlepepaboTka HedTH: meperoHka u
KPEKUHT. PUQOPMHUHT HU3KOCOPTHBIX HEPTEpoaAyKTOB. [IoHATHE 00 OKTAHOBOM YHCIIC.

KI/ICJ'IOpOI[COI[Cp)KaIJ_II/IC OPraHN4YeCKUC COCANHCHUSA

CrupTsl. MeTaHON M 3TaHON KaK MNPEACTaBUTENN NPEICIIBHBIX OJHOATOMHBIX CIIMPTOB.
CBoiicTBa 3TaHOjNa (FOpeHHE, OKHCICHHME B anpaerun, aeruaparanusd). [lomydenue (O6poxeHuem
[JIIOKO3bl M THApATalMed dTHJIEHA) U IMPUMEHEHUE 3TaHOoJIA. DTUIIEHTIUKOJb. [ nnepuH kak eme
OJIMH IIPEJCTABUTENIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakliisg Ha MHOTOATOMHBIE CITUPTHI.

deHo. HOJ’Iy‘ICHI/IC (I)CHOJ'Ia U3 KaMCHHOTO YTJIA. Kamennbriit yrojib 1 €ro HCIoOJIb30BaHHUC.
KokcoBanue kaMeHHOTO yrij, Ba)KHEHIIIIE MIPOAYKTBI KOKCOXUMHUYCCKOTO IMTPOU3BOACTBA.



B3aumHoe BimsiHME aTOMOB B MoJiekyne (eHosa (B3amMoOAeWcTBHE ¢ OpOMHOW BOAOH M
ruApoKcuoM Hatpus). [lonydenre u npuMeHenue GeHomna.

Anbnerunpl. @opmanpaeru U aleTaabAeru] Kak MpeAcTaBuTeNnu anpaerunon. [lonstue o
keroHax. CBoiicTBa (peakuusi OKUCIEHHMS B KHUCIOTY M BOCCTAHOBJEHHS B CHHUPT, peakuus
MOJIMKOHJICHCAUN ~ opmanbaeruna ¢ ¢enonom). [lomydenne (OKHCICHHWEM CIOHUPTOB) U
npuMeHeHne ¢opMmanpAeruaa W anetampaeruga.  DeHonodopmanbIeTUIHbIE  JIACTMACCHI.
TepMoOmIacTHYHOCTh U TEPMOPEAKTUBHOCTbD.

KapOoHOBbIE KHCIOTBL. YKCYCHAs KHCIOTa KaK MPEACTaBUTENb MPEACTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. CBONCTBA YKCYCHOHM KHCIOTHI (B3aUMOJICHCTBHE C METAJIaMH, OKCHIAMHU
METaJJIOB, THAPOKCUAAMH METAJUIOB U COJIIMU; peakuus 3repudukanuu). [Ipumenenne ykcycHon
KHCJIOTBI.

Cnosxuble 3Qupbl U Kupbl. CloKHbIE 3QUPHI KaK MPOIYKTHl B3aUMOJEHCTBUS KHUCIOT CO
cupTaMu. 3HaYEHHUE CIIOKHBIX 3(UPOB B IPUPOJIE U KU3HU yesoBeka. OTIeNbHbIe PeACTaBUTEIN
KHUCJIOT MHOTO CTPOEHHUS: OJIEMHOBAs, JIMHOJEBas, JMHOJICHOBAas, aKpWJIOBas, IlaBesieBas,
OeH30lHas.

Kupsl kak ciaokHbIe d(PUPHI TIUIEPUHA U KUPHBIX KapOOHOBBIX KHUCIOT. PactutenbHbie u
YKUBOTHBIE KUPBI, UX COCTaB. [ MAPOJIM3 WM OMBUICHHE XHUPOB. MpuT1d. CHHTETHUECKHAE MOTOIIHE
cpencta (CMC). [Ipumenenue xKupoB. 3aMeHa KUPOB B TEXHUKE HEMHUIIEBBIM CHIPHEM.

VYrneBogsl. [lonsitue 06 yriesogax. I'roko3a kak npeacTaBuTeNlb MoHOcaxapuioB. [lonsarue
O JBOMCTBEHHOW (YHKIIMM OPraHMYECKOTO0 COCIWHEHHsS Ha TMPUMEpPE CBOWMCTB TIIFOKO3BI Kak
anpJiern/ia ¥ MHOTOAaTOMHOTO CHHpTa — aibJeruAOCHUpTa. bpokeHue TIOKOo3bl. 3HAaYeHHE U
MIPUMEHEHHE TIII0KO03bl. DPyKTO3a KaK U30MEP TIFOKO3BI.

Caxapo3a Kak IpeJICTaBUTENb qrcaxapuaoB. [Ipon3BoacTBo caxapa.

Kpaxman u nemwono3a kKak OpeACTaBUTENM MojucaxapuaoB. CpaBHEHHE HMX CBOWCTB U
ouosnoruydeckas poiib. [IpuMeHneHue 3Tux noiaucaxapuiaos.

A30Tconep>1<aume OpraHN4Y€CKHUEC COCANHECHUSA

AmuHbpl. MeTWJIaMUH Kak MpeAcTaBUTENb aludaTHYeCKUX aMUHOB M aHWIMH — Kak
apomatndeckux. OCHOBHOCTh aMHUHOB B CPAaBHEHHH C OCHOBHBIMHM CBOMCTBaAaMHM aMMHuaka. AHWINH
M €ro CBOKMCTBa (B3aMMOJICUCTBHE C COJISTHOM KHCIIOTOM M OpOMHOW BOJO#). B3anMHOe BiausHUE
aTOMOB B MOJIEKYJIaX OpPraHMYECKUX COEIMHEHHI Ha mpuMmepe aHuiauHa. [loiaydeHue aHuIMHA 1O
peakuuun H. H. 3ununa. IlpumeHenue aHunmnHa.

AMHMHOKHCIIOTBHI. I'muuuH 1 anaHuH Kak MMpCACTAaBUTCIIN ITPUPOJHBIX aMUHOKHUCIIOT. CsolicTBa
AMHMHOKHUCJIOT KakK aM(bOTepHLIX OPraHu4YCCKux COCI[I/IHCHI/Iﬁ (BSaHMOHeﬁCTBHe C ImcJo4YaMHu H
KI/ICJ'IOTaMI/I). OcobeHHoctH Jucconyanyu aMUHOKHUCIIOT B BOAHBIX paCTBOpax. BI/IHOHﬂpHHe HOHBI.
O6pa30BaHHe HOJIUIICIITUI0B. AMI/IHOKaHpOHOBaH KHCJIOTa KaK IMPEACTAaBUTCIIb CUHTCTUYCCKUX
aMUHOKHUCIIOT. IIoHATHE O CHHTETMYECKMX BOJIOKHAX Ha IpuMEpe KallpoHa. AMUHOKHCIOTBI B
IIpuUpoac, ux Oouosoruyeckas POJIb. HezameHnMble aMUHOKHUCIIOTHI.

benku. benku kak mnomunentunsl. CTpykTypa OenkoBbIX Mosekyn. CBolicTBa OelKoB
(ropenue, THAPOIIU3, IBETHBIE peaklnn). buonoruueckas posib 6€1IKOB.

HyxnennoBble kucnotel. HykieMHOBBIE KHCIOTBI Kak MOJMHYKIeoTuasl. CTpoeHue
nykieotyaa. PHK u JIHK B cpaBHenuu. VX ponb B XpaHEHHMHM M Iiepeade HacjleACTBEHHOMU
uHpopmanuu. [ToHsATHE O TEHHOM MH)XEHEPUU U OMOTEXHOJIOTHH.



I'eneTndeckass CBsA3bp MEXKAY KJIacCaMM OpraHU4Yeckux  coearHeHuil. Ilomstue o
TE€HETUYECKOM CBA3U U FT€HETUYECKUX PSAAAX.

XUMUA U KU3Hb

[Tnactmaccel u  BoJiokHa. [losmMepu3aiius U MOJUKOHCHCAIUS KaK CIIOCOOBI MOJTyJYCHUS
CHUHTCTUYCCKUX BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/II;'I. HOJIyT-IeHI/IC HNCKYCCTBCHHBIX
BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/If/'I XUMHAYECKOU MOI[I/I(i)I/IKaIII/Ief/'I MNPpUPOAHBIX IMOJIMMEPOB.
CTpoeHue NOJIMMEPOB: JIMHEIHOE, TIPOCTPAHCTBEHHOE, CETYATOE.

[Tonarue o mmactmaccax. TepMoIuIacCTHUHBIE W TEPMOPEAKTUBHBIE TOJUMEphl. OTAeIbHbIE
MPEACTABUTENN CUHTETUUYECKUX M UCKYCCTBEHHBIX MOJUMEPOB: (HeHOT0POpPMaIbICTUIHBIE CMOJIBI,
MOJIMBUHUIIXJIOPU, T€(IIOH, LEeJLTYI0U].

[lonsiTHE O XMMHMUYECKHX BOJOKHAaX. HaTypaibHble, CHHTETHUYECKHE U MCKYCCTBEHHBIE
BoJiokHa. Kraccudukamuss v oTnenbHbIE TNPEACTaBUTENM XUMHYECKMX BOJIOKOH: alleTaTHOE
(TpuaneTaTHbIN IIENK) W BUCKO3HOE, BUHWIXJIOPUJIHOE (XJIOpHUH), MOJUHUTPUIBHOE (HUTPOH),
MoJMaMUIHOE (KarpoH, HAMIIOH), MOIMdpUpPHOE (JTaBcaH).

®epmenTrel. DepMeHTH KaK OMOJIOTHYECKHE KaTalu3aTopbl O0eakoBOM mpupossl. [lonstue o
pH cpensl. OcoOeHHOCTH CTPOEHUS U CBOMCTB (CENEKTUBHOCTh U 3((HEKTUBHOCTH, 3aBUCUMOCTH
necTBUs oT TemrepaTypbl U pH cpenbl pacTBopa) pepMEHTOB 0 CPaBHEHUIO C HEOPTAHUYECKUMU
Katajau3aTopaMu. Poib (epMEHTOB B KU3HEAEATEIbHOCTH KUBBIX OPraHU3MOB U ITPOU3BOJICTBE.

Butamunsl. [lonstue o ButamuHax. Buasl ButamunHO#M HegoctatouHocTu. Kiaccudukaruys
BUTaMHHOB. Butamun C kak mpeAcTaBUTENb BOJOPACTBOPUMBIX BHUTAMHUHOB M BHUTAMHUH A Kak
MPEICTaBUTEND KUPOPACTBOPHUMBIX BUTAMUHOB.

I'opmonsl. [lonsiTue 0 ropMoHax Kak OMOJIOTMYECKH AKTHBHBIX BEIECTBAX, BBIMOIHSIOMIUX
SHIOKPUHHYIO PETYIALUIO KU3HEIEATEIbHOCTH OpPraHu3MoB. BaxHeifmine cBoOiicTBa TOPMOHOB:
BbICOKas (pu3Mosornyeckass aKTHUBHOCTb, IUCTAHIIMOHHOE JecTBHE, OBICTpOE pa3pylleHHE B
TKaHsX. OTJeNbHbIe MPEICTaBUTEIN TOPMOHOB: UHCYIHNH U aapeHanuH. [Ipodunaktuka caxapHoro
nuabeta. [loHATHE O CTEPOUAHBIX TOPMOHAX HA MPUMEPE MOJOBBIX TOPMOHOB.

JlekapctBa. JlekapcTBeHHas] XUMHUS: OT STPOXUMHU M (DapMaKOTEpanmuu 10 XUMHOTEPAITHH.
AntHOMOTHKM U aucOakTepuo3. Hapkormueckue BemiectBa. Hapkomanusi, Ooprba ¢ Hell u
npoduIaKkTUKA.

Pemenue 3amau o OpFaHquCKOﬁ XuMuH. Pelienue 3aga4d Ha BbIBOJ, q)OpMy.HBI OPraHu4CCKux
BCIICCTB IO MPOAYKTAM CTOPAHUS U MACCOBBIM JOJISAAM 3JICMCHTOB.

Hemonctparuu. [lnaBnenue, oOyrnuBaHWe W TOpPEHHE OpPraHMYECKUX BellecTB. Mojenu
MOJIEKYJl MPEACTABUTENECH PpPA3IMYHBIX KJIACCOB OPraHMYECKUX coeAuHeHuM. ['opeHune MeraHa,
JTWiICHa, aneTwieHa. OTHOIIGHME MeTaHa, JTHJICHA, alleTHJIIeHa M O€H30Jla K pacTBOpaM
MepMaHraHaTa Kamusi u OpomHoil Boje. Ilomydenue sTuiieHa peakiueil aerujaparanudyd STaHoa,
alleTuiIieHa — TUIPOJIM30M KapOuaa kanbius. Pa3noxeHune kaydyka Mpu HarpeBaHHUH, UCIBITAHUE
MPOJIYKTOB PA3JIOKEHHs] HA HempeaenbHocTh. Kommekius oOpasnoB HedTH M HeTEmpoayKTOB,
KaMEHHOTO YIJIA U IMPOJIYKTOB KOKCOXMMHUYECKOTO MPOM3BOACTBA. OKUCIEHHE CIUPTA B alIbICTUI.
KauecTBeHHBIEC peakllii Ha MHOTOATOMHBIE CTUPTHL. PacTBopuMOCTh (peHosa B BoJIE€ MPU OOBIYHOM
TeMIeparype W npu HarpeBaHud. KadecTBeHHbIe peakuuu Ha QeHon. Peakius «cepeOpsHOTO
3epKajiay aJbJernjioB M TIIOKO3bl. OKHCIIEHHE allbJIerHJ0B M TIIIOKO3bl B KUCIOTY C MOMOIIbBIO
ruapokcuna Memu (II). KauectBennas peakumst Ha kpaxman. Kommekuus >QupHBIX Maced.
Konnekuus mnactmace v u3aenuit u3 Hux. KoseKius uCKyCCTBEHHBIX BOJIOKOH U M3EJIUM U3 HUX.
B3aumoneiicTBue aMMHaka U aHUJIMHA C COJISTHOM KUCIIOTOW. Peakius anuianHa ¢ OpoMHON BOJIOM.
Jloka3aTenbCcTBO HamWuusl (PYHKIMOHAIBHBIX TPYII B PacTBOpPAax aMUHOKHUCIOT. PacTBopeHue u



ocaxaeHue OenkoB. LIBetHpie peakuuu OenkoB. ['opeHMe NTHYBErO Mepa U MIEPCTIHOW HHTH.
Mogens mMonekynsl JJHK. Ilepexoapl: 3TaHON — 3TUJIEH — 3TWICHIJIMKOJb — 3THJICHTJIMKOJIST
menu (II); stanon — »srTaHans — 3Ta”HoBas kucioTa. Kosuiekuus ruiactMacc, CHHTETHYECKUX
BOJIOKOH M M3JeIui U3 HUX. PasiioxkeHue nepokcua BOAOPOa KaTaaa3on ChIpOro Msca U ChIporo
kaprogensa. Komnekums CMC, coxpepxkamumx 5H3UMBL Mcnbitanue cpeasl pactBopa CMC
WHIUKATOpHOW Oymaroid. Kosuteknmst BHTaMUHHBIX mpenaparoB. lMcmeiTaHue cpembl pacTBopa
aCKOPOMHOBOMW KHCJIOTHI HHIUKATOPHOW Oymaroii. VcrelTaHue anTeqyHoro mpernapara HHCyJIMHa Ha
OeJIoK.

JlaGoparopHble oONbITHL. M3roToBiaeHHEe MoOJENEed MOJEKYJd OPraHM4eCKHX COEAMHEHUN.
O3HakomIleHHE C KOJUIEKIHMEH 00pa3loB He(TH, KAMEHHOTO YIIisi M MPOIYKTOB HX NEPEepadOTKH.
OO6nHapyxeHue B KepOCHHE HEeTPEeIbHBIX coequHeHNnN. O3HaKOMIIEHNE ¢ KOJUIEKIIMEH KayqyKOB U
oOpasuamu u3Aenuil M3 pe3uHbl. PacTBopeHue riuleprHa B BOJE M B3aMMOJEHCTBHE C
ruapokcugoM Menu (II). CpoiicTBa yKCyCHOUM KHUCIOTHI, OOIME CO CBOMCTBAMH MHHEPATBLHBIX
KHUCTOT. JloKa3aTenbCTBO HENPEAEIBHOIO XapaKkTepa *HUAKOro kupa. BzaumoneiicTBue ritoko3bl 1
caxapo3bl ¢ runppokcugom Mmenu (II). KauectBennas peakumst Ha kpaxmain. O3HaKOMIJIEHHE C
KOJUIEKIIMEN MacTMace U u3zienuil u3 Hux. O3HaKOMJIEHHE C KOJUIEKIIMENW HCKYCCTBEHHBIX BOJIOKOH
1 m3aenui u3 HuX. PactBopenune OenkoB B Bojie. OOHapyxeHHe OeKOB B MOJIoKe. O3HAKOMIICHHE C
KOJIJICKITMEH CHHTSTHMYCCKHX BOJOKOH M m3Jenmil m3 Hux. O3HakomieHue ¢ komieknmedn CMC,
cozepkauiux sH3UMbI. Mcnbitanue cpenbl pactBopa CMC nnaukatopHoit 6ymaroit. O3HakomiieHne
C KoJUIeKIueil BuTamMuHOB. VcnbiTaHue cpeibl pacTBOpa acKOPOMHOBOM KHCIOTHI MHIWKATOPHOMN
Oymaroii.

[IpakTtnueckass padora Ne 1. PemieHne sSKkCHepMMEHTANbHBIX 3a7ad Ha HICHTU(DHUKAINIO
OPraHM4YeCKUX COCTMHEHUH.

[TpakTrueckas padbota Ne 2. Pacro3HaBaHue Ti1acTMacc M BOJIOKOH.
OBILIAA X1MUA
[leproauueckuii 3aKOH U CTPOEHHUE aToMa

Otkpertue /1. . MenneneeBbim [lepuonnueckoro 3akoHa. [lepBrie MOMBITKHA KiTacCH(PUKAITUHA
XUMHYECKUX DJEMEHTOB. BakHeine MOHATUS XUMHUU: aTOM, OTHOCHTENIbHAs aTOMHas U
MoJiekysipHast maccel. OtkpeiTue JI. . MenneneesbiMm [lepuonnueckoro 3akona. Ilepuoandeckuii
3akoH B hopmynuposke [1. V1. Menneneena.

Ilepuomnueckas cucrema J[. 1. MenneneeBa. Ilepuonnueckas cucrema JI. 1. MenneneeBa
Kak rpadudeckoe otodpakenue Ileproanyeckoro 3akoHa. Pasnmuunbie BapuanThl Ilepuoanyeckoit
cucteMsl. [lepuoas! u rpynnel. 3nauenue [lepuoanueckoro 3akoHa u [lepuoanyeckoit CUCTEMBI.

Crpoenune atoM a. ATOM — cl10kHast yacTuia. OTKPBITHE 2JIEMEHTAPHBIX YaCTUL U CTPOCHUS
atoma. Slopo aroma: npoToHsl M HEWTpoHBl. M3otombel. M3oTomsl Bomopona. OJEKTPOHBI.
DneKTpoHHass 000J0YKa. DHepreTuveckuid ypoBeHb. OpOutamu: s u p-. dOpOutanm.
PacnipeneneHue 9J1€KTPOHOB IO JHEPreTMYECKHMM YPOBHSAM M OpOUTANAM. OJEKTPOHHBIE
KOH(Urypaluy aToOMOB XUMHYECKUX 3JIEMEHTOB. BajeHTHbIE BO3MOKHOCTH aTOMOB XMMMYECKHX
JJIEMEHTOB.

[Teproauueckuii 3akoH U cTpoeHHe atromMa. COBpeMEHHOE MOHATHE XMMHUYECKOTO AJIEMEHTA.
CoBpemennas ¢opmynuposka [lepuoanueckoro 3akona. [lpuunHa MeprHOIUYHOCTH B M3MEHEHUU
CBOMCTB XHMHYECKHUX OJJIEMEHTOB. OCOOCHHOCTH 3alOJHEHHs] DSHEPreTHYECKUX YpOBHEH B
ANIEKTPOHHBIX 000JOYKAX aTOMOB MEPEXOTHBIX JIEMEHTOB. DJIEKTPOHHBIE CEMENHCTBA JIEMEHTOB: S-
U p-dneMeHThl; d U fHIIeMeHThI.

Crpoenue BemiecTBa



KoBanenTHas xumudeckasi CBs3b. [loHATHE 0 KOBaJIeHTHOM cBs3u. OOIIast AIeKTpOHHAS mapa.
KpaTHOCTh KOBaJE€HTHON CBSI3M. OIEKTPOOTPULATENBHOCTh. [lepekpblBaHUE 3J€K TPOHHBIX
opbutanei, nu- u curmaces3u. KoBaneHTHast MOJIpHAst U KOBAJCHTHAS! HETOJSIPHAsT XUMHUYECKUE
cBsi3u. OOMEHHBI W JIOHOPHO-AKIETITOPHBIA MEXaHU3Mbl 00pa30BaHUSI KOBAJCHTHOHM CBS3H.
BemectBa MOJIEKYJIIDHOTO U HEMOJIEKYJISIDHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa [yIsl
BEILIECTB MOJIEKYJISIPHOTO CTPOCHHUS.

HNonnas xumnueckas cBa3b. Katnonel u annonsl. MonHas cBsA3b U ee cBoiicTBa. MloHHas CcBs3b
KaK KpalHMM Cily4all KOBAQJCHTHOW MOJSPHOW CBA3M. @DOpMylibHAs €QUHUIA BEIECTBA.
OTHOCHUTENBHOCTD ACTICHUS XUMUYECKUX CBS3€H HA TUIIBL.

Mertamnndeckass XuMudeckas cBs3b. OOmme GU3NIecKrue CBOMCTBA METAJUIOB. 3aBUCHMOCTh
AJIEKTPOIPOBOAHOCTH METAIOB OT TemnepaTypbl. CriiaBel. YepHble U [IBETHBIE CILIABBI.

ArperatHble cocTosiHUS BemiecTBa. ['asbl. 3akoH ABoragpo Juis ra3oB. MosipHbIl 00beM
ra3o00pa3HbIX BellecTs (Ipu H. y.). Kuakoctu.

Bonoponnas xumnuueckas cBsi3b. BogopoHast cBsi3b Kak 0COObIHN Cilydail MEXMOJIEKYIIPHOTO
B3auMOJICCTBUA. MexaHu3M ee oOpa3oBaHHS W BIMSHHE Ha CBOWCTBA BEIIECTB (Ha MpPHUMEPE
BOJbl). Mcnonb3oBanue BoAbl B ObITY M Ha NpPOM3BOJACTBE. BHyTpuMozekynsipHass BOJOPOAHAS
CBSI3b U €€ OMOJIOTUYECKast POJIb.

Tunel kpuctammueckux pemerok. Kpucrammmueckas pemerka. MoHHBIE, MeTalUIM4ECKHE,
aTOMHBIE U MOJIEKYJIIpHbIE KpUCTAJLIMYECKHE pelieTku. Aymorponus. AMopdHbIE BelecTBa, UX
OTJIMYUTEbHBIE CBOMCTBA.

Uuctele BemectBa U cMecn. (CMeCH W XMMHYECKHE COCIUHEHHUS. ['OMOTEHHbIE U
rereporeHHble cMecu. MaccoBass M 00beMHas J10JIM KOMIIOHEHTOB B cMmecH. MaccoBasi 10Jis
npuMeceid. Pemenue 3amay Ha MaccoByrO 70110 mpuMeceit. Knaccudukarus BemecTs Mo CTerneHn
WX YACTOTHI.

Hucnepcusie cuctemsl. [lonsTue qucnepcHoit cuctemsl. JlucnepcHas daza u qucrepcuoHHas
cpena. Knaccudukanus aucriepcHbix cucteMm. KosouaHsle AUCTIEpCHbIE CUCTEMBI. 301U U TEJH.
3Ha4YeHHE TUCIIEPCHBIX CUCTEM B PUPOJIE U KU3HU YEIOBEKA.

DIEeKTpOIUTHYECKAS TUCCOLUALINS

PactBopbl. PacTBOpBI Kak TOMOTE€HHBIE CHUCTEMBI, COCTOSINME W3 YacCTUL[ PACTBOPUTEIS,
pacTBOPEHHOrO0 BeHIeCTBA W MPOJIYKTOB UX B3auMoJeicTBus. PacTBopeHue kak (u3HKo-
XUMUYECKUU mpouecc. MaccoBast 10Ji1 pacTBOPEHHOro BemiecTBa. Tumsl pacTBopoB. MouisipHas
KOHIIEHTpAalKs BellecTBa. MUHEpaIbHbIE BOBI.

Teopus 3IIEKTPOIUTHUYECKON AMCCOLMALMHU. OJEKTPOJUTBI W HEINEKTPOJUThl. (CTEneHb
aNeKTpouTHYecKo  guccouuanuu. CuiibHble W ciabble  DJIEKTPOJIUTHL. Y paBHEHHUSA
NMEKTPOJUTUYECKOW Jucconuanuu. Mexanu3m gucconmanuu. CryneHuaras IUCCOLMALIUS.
BomopoaHelil mokaszarens.

Kucnotst B cBere Teopuu SICKTPOJIMTHYECKOW auccormanmu. OOmue cBOHCTBa
HEOPraHMYECKUX U OPraHMYECKUX KHUCJIOT. YCJIOBHUS TEUEHUS PEAKLHUU MEXIY 3JIEKTPOIUTaAMHU J0
koHna. Cnenuduyeckre CBONCTBA a30THOM, KOHIIEHTPUPOBAHHOMN CEPHON U MypaBbUHOM KHCIIOT.

OcHoBaHMsI B CBETE TEOPUHU IJIEKTPOIUTUUECKON AMCCOLMALNY, UX Kiaccudukamus u odume
CBOMCTBA. AMUHBI KaK OpraHMYecKue OCHOBaHMs. CpaBHEHHE CBOMCTB aMMMaKa, METHJIAMHHA U
aHWJIMHA.

Coin W B CBETE€ TEOPUU IEKTPOJIUTUYECKON TUCCOLMALMY, UX KiIaccUpUKanus U oOiiue
cBoiictBa. Conu kucibie U ocHOBHbIE. COJM OpraHnYecKuX KUcIoT. Meutafffi. DnektpoxuMudeckuii
pAN HanpsDKEHUM METAUIOB M €ro MCIOJIb30BAHME JUISl XAPAKTEPUCTUKUA BOCCTAHOBUTEIIBHBIX
CBOMCTB METAJLJIOB.

Iunponus. Cnydau ruaponusa cojieil. Peakius cpenst (pH) B pacTBopax THAPOIU3YIOMIAXCS
coJiel. ['maponn3 opraHu4eCcKuX BEIIECTB, €r0 3HAYEHUE.

XUMHUYECKUE PEAKIUU

Knaccugukanus xumMmudeckux peakuuid. Peakuuu, uaymie 6e3 U3MEHEHHsI COCTaBa BEIECTB.
Knaccugukanus nmo 4yuciay ¥ COCTaBy peardupyrolldX BELIECTB M NMPOIYKTOB peakiuu. Peakunn
pa3NoXeHus, COCIUHEHHUsS, 3aMelleHuss M oOMeHa B HEOpraHMYeckol XuMuu. Peaxiuu



MPUCOEANHEHUS, OTIICTUICHHS, 3aMEIIeHUs] U W30MEpU3allid B OpPraHMYecKOM Xumuu. Peakuun
MOJIMMEPU3aLMU KaK YaCTHBIN CIydall peakuui IPUCOCAUHECHUS.

TeroBoit  >PQPEeKT XUMHYECKHX peakiuid. ODK30- U OSHIOTCPMHYCCKHE PEaKIIUU.
Tepmoxumuueckue ypaBHeHus. Pacuer KoJnyecTBa TEIIOTHI IO TEPMOXUMHYECKUM YpaBHEHUSIM.

Ckopocth  xumuueckux peakuuil. [loHATHE O CKOpPOCTM XMMHUYECKHMX peakuui,
AQHATUTUYECKOE BBIpAXKEHUE. 3aBUCUMOCTh CKOPOCTHM PEAKIMU OT KOHIICHTPAIMH, TaBJICHUS,
TeMIEPaTypbl, TPUPOABl PEArHPYIOIMIMX BEIIECTB, IUIOMATH WX CONPUKOCHOBEHUS. 3aKOH
JIEMCTBYIOIIMX Macc. Pemenne 3a1a4 Ha XUMHUYECKYIO KUHETHUKY.

Karamus. Karanusaropel. Kartanmm3. ['oMoreHHsld M rereporeHHb Karamus. lIpumepsl
KaTaJTUTHYECKUX IPOIECCOB B MPOMBINUICHHOCTH, TEXHUKE, ObITy. DEpMEHTHI U UX OTJIMYUS OT
HEOPraHMYECKHNX Kartanu3aTopoB. [I[pumeHenne karaauzaTtopoB U GEepMEHTOB.

Xumunyeckoe paBHoBecue. OOpaTuMble U HEOOpaTUMBbIE peakui. XUMHUECKOE PaBHOBECHE U
crocoObI €ro CMEIIEeHUs Ha MpuMepe nojydeHus aMmMmuaka. CHHTe3 aMMUaKka B MMPOMBIIIJIEHHOCTH.
[TonsaTre 06 ONTUMANEHBIX YCIOBHSIX MTPOBEACHUS TEXHOJIOTUUECKOTO MpoIiecca.

OKHUCIIMTEIEHO-BOCCTAHOBUTEIILHBIE MPOLECCHI. OKHCIIUTEIILHO-BOCCTAHOBUTEIILHBIC
peakuuu. OkKUCIUTENb W BOccTaHOBUTENh. OKHCIeHHME U BoccTtaHoBiieHHe. CocTaBieHUE
yYpaBHEHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIMA METOIOM JIEKTPOHHOTO OaliaHca.

OOmume cBoO¥icTBAa METAUIOB. XHMUYECKHE CBOKMCTBA METAJIOB KAaK BOCCTAHOBHUTEIICH.
B3anmopeiictBue MeETAJIOB € HEMETa/UlaMH, BOJIOM, KHCIOTaMU UM PAacTBOPaMH  COJICH.
MerammorepMmus.

Koppo3uss meTaimioB kKak OKHUCIUTEILHOBOCCTAHOBUTENBHBIA Tporiecc. CrocoObl 3amuThl
METaJJIOB OT KOPPO3HH.

OOmMe CBOMCTB a HEMETAIOB. XHMMHUYECKHE CBOMCTBA HEMETAUIOB KaK OKHCIMTEIICH.
B3anmopelicTBue ¢ MeTamiaMu, BOJOPOJAOM M APYrUMU HeMmeTauiamu. CBOCTBa HEMETAIJIIOB Kak
BOCCTaHOBUTENICH. B3anmoneicTBUE ¢ MPOCTHIMH M CIOKHBIMH BELIECTBAMU-OKUCIUTEISMMU.
OO6mrast XxapakTepUCTHKA TaJIOTEHOB.

Onektponu3. O0mue crnocoObl MOMyYEeHUS METAJUIOB M HEMETAIIJIOB. DJICKTPOJIU3 PAaCTBOPOB
U pacIUIaBOB AJIEKTPOJUTOB HA MpPUMEPE XJIOpUAAa HATPUA. JIEKTPOJUTUYECKOE TMOJyYCHHUE
amomuHus. [IpakTruueckoe 3Ha4eHUE ANEKTPOIn3a. ['anpBaHOIIIACTUKA U TAILBAHOCTETHSI.

3akitodyeHue. IlepcrekTuBbl pa3BUTHS XMMUUYECKOW HAYKM M XMMHYECKOIO IMPOMU3BOJICTBA.
Xumus ¥ ipoOiieMa OXpaHbl OKPYKaroIeH Cpeibl.

Hemonctparmu. Pasnuunsie dopmel [lepuoanueckoii cucremsl J[. . MenneneeBa. Mojenb
KPUCTAJUTMYECKON pemeTku xiopuaa Hatpus. OOpa3ibl MUHEPAJIOB ¢ MOHHOW KPUCTALTHYECKOMN
pEIIeTKON: KalbIluTa, TAIUTa. MOJENIH KPUCTAUIMUECKUX PEIIETOK «CYXOTO JIbJa» (WM HOJa),
anmasa, rpaduta (Mau KBapua). Moaenp MOJSIPHOTO 00beMa Ta3oB. TpU arperaTHbIX COCTOSHUS
BOJbl. OOpasubl pa3luYHBIX JUCHEPCHBIX CUCTEM: AMYIbCHH, CYCHEH3UH, a’po30Jied, rejel u
3oneil. Koarymsmus. Cunepesuc. Dddexkr Tunpans. VcnpiTaHue pacTBOPOB 3JIEKTPOJIHMTOB U
HE3JICKTPOJIUTOB HA NpPEeAMET JUCCOLUAIMU. 3aBUCHUMOCTh CTENEHH DJIEKTPOJUTHYECKOU
JMCCOLIMAIIMU YKCYCHOM KHCIOTHI OT paz0aBieHus pacTBopa. [Ipumeps! peakuuii HOHHOTO 0OMeHa,
UIYHIUX ¢ 00pa30BaHUEM OCaJIKa, ra3a WK BOJbl. XUMUYECKHE CBOWCTBA KHCIIOT: B3aUMOJICHCTBUE
C MeTajulaMHM, OCHOBHBIMH W aM(OTEepHbIMH OKCHJAaMH, OCHOBAaHHUSAMH (LIEJIOYaMU H
HEpPAacTBOPUMBIMU B BOJE), COSIMH. B3anMopeilicTBre a30THON KHCIOTHI ¢ Meabto. O0yriuBaHue
KOHLEHTPUPOBAHHOW CEPHOM KHCIOTOM caxapo3bl. XMMHUUYECKHME CBOMCTBA IIEJIOYEH: peaKuus
HEWTpalnu3aluM, B3aUMOJEWCTBHE C  KHUCIOTHBIMHM  OKCHAAMH, COJIsIMU.  PaznokeHue
HEpPaCTBOPUMBIX B BOJE OCHOBAaHUM TMpPHU HArpeBaHUU. XUMHUYECKHE CBOMCTBA COJICH:
B3aMMO/ICHCTBUE C MeTajlaMU, KUCIOTaMH, IIEN0YaMH, ¢ APYrUMH coismu. ['uaponus kapbuma
kanpius. M3ydenne pH pacTBOpPOB ruaposM3YIONMIUXCS COJEil: KapOOHATOB MIETOYHBIX METAJIOB,
XJIOpUAA M alerara aMMOHHUS. DK30TEPMUYECKUE U HHAOTEPMUUYECKHE XUMUYECKUE PEaKIIMH.
TennoBeie sBIEHUS NpPU PACTBOPEHUM CEPHOM KUCIOTHl U aMMHMAYHOW CEIUTPbI. 3aBHUCHUMOCTD
CKOPOCTH pE€aKlUMHU OT MPUPOJbI BELIECTB HA NMPUMEpPE B3aUMOJEHUCTBHUS PACTBOPOB PaA3IMUYHBIX
KHCIIOT OJMHAKOBOW KOHIIEHTPAllMM C OJMHAKOBBIMH KycOoukamu (TpaHyllaMu) IIMHKa U
OJIMHAKOBBIX KYCOYKOB pa3HBIX METANIOB (MarHus, IMHKA, JKele3a) C pPacTBOPOM COJISTHOU



KHCTIOTHI. B3anMopeilicTBUe pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMu THOCYIb(aTa HATPHUS
pa3IMYHON KOHLEHTpAlMu W Temreparypbl. Mojenb Kursiero cios. PasznoxeHue mnepokcuia
BOJIOpPOJIa C TOMOIIbI0 Heopranmdyeckux karanusatopoB (FeCl2, KI) m mpupoaHbix OOBEKTOB,
comepkamux  karamasy  (celpoe  Msco,  kaprodens).  IIpocredimme  OKMUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIMU: B3aUMOJCHCTBUE IIMHKA C COJISTHOM KHCJIOTOM M JKele3a C
cynbparom menu (I). Mogens anekrposmsepa. Mojens AJMEKTPOIM3HONW BAaHHBI JUTSI TIOTYYICHHS
AJIFOMUHUS.

JlabopaTopubie ombIThl. OmpeneneHUe THUMA KPUCTALIMYECKONW pEIISTKH BeIIeCTBa U
OTMCaHUE ero cBOMCTB. O3HAKOMIJICHHUE C IUCIIEPCHBIMU CUCTEMaMHU.

Peaknuu, waymme ¢ oOpa3oBaHMEM oOcajka, ra3a WiIM BOJAbl. B3aummonencTBue COJSTHOU
KUCIIOTBI ¢ LMHKOM, okcuaoM wenu (II), ruapoxcupmom wmenu (II), kapOoHaTOM KalbLMsl.
B3anmopelicTBie pacTBOpa THAPOKCHAA HATPHS C COJSHOH KHCIOTOM B TNPHUCYTCTBUHU
¢denondranenna, ¢ pactBopom ximopuma keneza (III), ¢ pactBopom conmu  amrOMUHUS.
B3aumoneiictBue pactBopa cynbdara meau (II) ¢ rxene3om, M3BECTKOBOW BOJOW, PacTBOPOM
xnopuaa Kaneiws. [lomydenne ruapokapOOHaTa KalbIUs B3aWMOJICHCTBHEM M3BECTKOBOW BOJBI C
okcuaoM yraepoaa (IV) (Beiapixaemslii  Bo3ayx). lcnblTaHme WHAMKATOPOM pacTBOPOB
THIIPOJIM3YIOIIUXCS W HETUAPOIM3YIONIUXCS cojeld. Peakmusi 3aMenieHdss Meau JKele30M B
pactBope cynbbara menu (II). Ilomyuenue kuciaopoaa paszioKeHHWEM IMEPOKCHUIIA BOJIOpPOAA C
MOMOIIBI0 THOKCHAAa MapraHma. [lomydeHue Bomoposia B3aUMOJCHCTBHEM KHCIOTHI C IIHHKOM.
O3HakoMJIEHHE ¢ TIpernapaTaMy ObITOBOM XUMHH, COAEPKAIIUMU SH3UMBI.

[IpakTnueckas padorta Ne 1. [ToydeHnue u pacro3HaBaHUe Ta30B.

[IpakTtuueckass padora Ne 2. PemieHne SKCHEpMMEHTANBbHBIX 3a7ad Ha HICHTU(DHUKAINIO
HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHUM.

[Ipaktrueckas pabora No 3 (s ABYyX4acoBOTO BapuWaHTa M3Yy4eHHs Kypca). ['eHeTmueckas
CBSI3b MEXY Pa3TUYHBIMH KJIacCaMU HEOPTraHWYECKUX W OPraHHYECKUX BEIIECTB.

TemaTuueckunii mJIan

Hazsanwne HasBanwne Tembl Koi- N3 HUX KOHTPOJIBHBIX
pasnuena BO pabort
4acoB
Opranuy TEOPHUSA CTPOEHUA OPTAHUYECKHUX 3
eckast COEJMHEHUM
XHMHUSA

MeTo 1bI HAaY4YHOI'O IIO3HAHUSL.

[IpenMeT opraHUYeCKON XUMUH.

Teopm[ CTPOCHUSA OPraHNYCCKUX COCIUHEHUH.

©| R, Rr|r

YIJIEBOAOPOIbI 1 UX ITPUPO/IHBIE
NCTOYHHUKH

[ IprpoaHbIil ra3 Kak ICTOYHUK YTJIEBOAOPOIOB. 1
JlabopaTopuslii onbIT Ne 1 M3srorosnenune
MOJeNIEN MOJIEKYJ YIJIEBOJIOPOIOB U
raJIOr€HOIIPOU3BOJHBIX

[IpenenbHble YraeBOAOPOAbl. AJTKaHbI 1




JTUIICHOBBIE YTIICBOAOPOIbI, WIIH ATKCHBI 1
Jluenossie yriieBonopoasl. Kayayku

IATIETUJICHOBBIE YTIIEBOAOPOIbI, WITH ATKUHBI
IApOMaTHYECKHE YIIEBOIOPOIbI, NN aPEHBI 1
HedTs 1 criocoObI ee mepepaboTKH.

O000IIeHNEe U cUCTeMAaTH3aIHs 3HAHUH 00
YTJIEBOAOPOIaX.

KonTtponsHas padota Ne 1 mo teme 1
«YTJI€BOOPOIBD.

KNUCJIOPOACOJAEPKAILIUE 7
OPTAHUYECKHUE COEJIUHEHMUSA

CriupTsl. 1
KameHHBI yroJs. 1
DeHo. 1
ATTbJIETU/IBI. 1
Kap6oHOBbIE KHCIIOTHI 1
Crnoxubie dpupsl. JKupwol JlTabopaTopHBIE OTIBITHI 1
Ne 2, Ne 3.

'YTIeBObL 1
A30TCOJAEPKAIIUE OPTAHUYECKHUE 8
COEJUHEHUSA

AMUHBI. AHUJIMH. 1
AMUHOKHUCIIOTHI. 1
benku. 1
[Tonsitue 1
0 HYKJIEMHOBBIX KHCIIOTaX.

['eneTnyeckas CBsI3b MEXKAY KlaccaMu 1
OpPraHUYECKUX COCAMHECHUIA.

ITpakTuyeckas padora Ne 1 1
«U nenTudukaims opraHn4eckux COeIMHEHHID.
O6001IeHNEe U cUCTeMaTH3als 3HAaHUH O 1
KHCIIOPO/I- U a30TCOAEPIKAIINX OPraHUIECKUX
COCTMHEHUSIX.

KonTponpHast padota Ne 2 o teme «Kucnopon- u 1
Q30TCOJIEpIKAIIFe OpraHMYECKHEe BEIIECTBAY

XUMUSA U KU3Hb 7




TlmacTMacchl ¥ BOJIOKHA

DepMEHTHI.

ButaMuHBI

['opMOHBI.

JlekapcrBa.

[IpakTuyeckas padora Ne 2
«Pacno3HaBaHUE IJIACTMACC U BOJIOKOHY.

I

Pemrenne 3a1a4 o OpraHu4eCcKO XUMHH

Mognucaxo undposoi
MKoy nognucbto: MKOY
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