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Pabouas mporpamma I0 UpenMeTy «XHMHSI» Ha YPOBSHL CPREOMEro ofImero
oOpasosarua (10-11kmaccer) Gazoporo yposwax MBOY «HuxauopoBckas cpemmas
obmeobpaszosarenpHas IIXoNa» paspaboTaHa B COOTBETCTBHH C:

-QenepansHBIM IOCYIapCTBEHHBIM 06pa30RaTeThHBIM CTAHAAPTOM CPEAHero obImero
obpazoBanvs, yrBepxAeHHoro Mumobpmaykm P® 17 wmas 2012 roma Ne 413 (c
PA3MEHCHHSMH );

- Konuenmueit npenoaasanna yueCHOro OpeaMera «XHMHS» B 0GpazoBaTelNbHBIX
opranm3anyax Pocculickoif Depepanui, pPealn3yIOMNUX OCHOBHEIE 0Oe00pa3oBaTelbHEE
nporpaMMel (Y Teepinena Pemrennem Komnerun Munucreperpa [poceenienus Poceriickoit
@enepanun, IpoTokod oT 03 aexabps 2019 r. NelIK-4BH );

- Ilpmmeproif ocroBHOH 00pazoBaTeNbHOM nporpaMMod CpemHero  oOmero
obpa3opaHus.

ITporpamma npemycMaTpMBacT MCIONB3OBAHHE B OOpPA3OBATENBHOM IIPOLECCE
yzebHo-Meroauaeckoro kommiaexca (YMK) «Xumusa» mon pemaxiwmedt [aGpuensna O.C.
(Xumusa. Ilpumeprble pabGoume mnporpammer. IlpegMerHas mmums yduebHumxkos O. C.
I'a6puenana, M. I'. Octpoymos, C. A. Crpagxoea. 10 -11 xkmaccel yuef. mocobue mut
obmeobpasosat. opranusaimii: 6azoBer yposens/ Q.C, [abpmensn, C.A. Cramxos. — M.:
Ilpocsemennve, 2019 — M.: [lpocBemenue, 2019), KOTOpHIf cO3AaH B COOTBETCTBHE ¢
TpeboparnaMn DelepalbHOIO roCyIApCTBEHHOTO 00pa3oBATENBHOIO CTAHIAPTA CPENHETO
obmero o0pa3oBaHWA W HaleleH Ha peanusanuio TpeGosammii [IpwMepHON OCHOBHOM

00pazoBaTeNnbHON HporpaMMbl CpefHero 00Imero oGpasosanns,

H3menennsn, BHeceHHEIe B pa0ouylo nporpamsry. Ha w3yueHHe XUMEH B OCHOBHOM
MKOJNE B COOTBETCTBHEM Y4eOHBIM ItaHoM B 10 u [lkmacce otBomutesa mo 34 4 (1 9ac B
HENENIO), aBTopcKas Iporpamma 10 xmacca paccuwTana ma 35 9acoB. B CBI3M ¢ 3THM
YMEHBINEHO KONMMYISCTBO PE3E€PBHBIX HacoB B pabouel mporpamme. PesepBHoe BpeMs
PACTIPENENASTCS M0 YCMOTPEHHIO YIUTEII OPU COCTABIEHWH KaNCHIAAPHO- TEMATHUECKOTO

INIaHHPOBaHBA € YIeTOM CTCIICHH YOBOCHHA OTACIIEHEIX PA3C/IOB HIIH TEM.



I. IlnaHHMpyeMble pe3yIbTATHI OCBOEHNA Y4e(HOro npeaMera

JIaanocTHBIE:
1) B HEHHOCTHO-OPMEHTAIMOHHOH cepe — OcO3HaHWe pOCCHHCKOR rpammancKoi
HICHTUHHOCTH, IaTPHOTH3MA, UYBCTBA TOPAOCTH 38 POCCANUCKYIO XUMUYECKYIO HAYKY;
2) B TpyZOBOH cfiepe — TOTOBHOCTE K OCO3HAHHOMY BHIOODY HJanbHeRrmelt
00pasoRaTeNnpHON TPACKTOPHH MM TPYHOBOIl ASITEEHOCTH;
3) B TIO3HABATEIbHOW (KOTHHTHBHOH, MHTeIDIEKTyampHoOH) cdepe — yMEHME yupaBiaTh

CBOEH II03HABATENBHON AEATENLHOCTBE), TOTOBHOCTE M CIIOCOBHOCTH X OOpA30BaHMIC, B TOM
HHCIIE CaMOe00pa3OBaAHKIO, HA IPOTAKCHIN BeeH JKu3HY;

CO3HATENBHOE OTHOMIEHHE K HENPEpPERIBHOMY O00pa30BaHHI0 KAK YCIOBHIO YCIEIIHON
npoteccuonanbHOR 1 00IMIECTBeHHOM NedTeLHOCTH;

4 B clepe cOepekeHHA 3M0POBBA — IPUHATHE W PEaNH3alus [CHHOCTEH 3J0POBOr0 U
OesomacHOro 00pasa XU3HH, HEIPHUITHE BPEAHBIX MTPUBHYEK (KYPEHH, YIOTPEOISHHS alKOTOIIA
H HAPKOTHKOB) Ha OCEOBE 3HAHWH 0 TOKCHYECKOM H HAPKOTUYECKOM ASHCTBUH BEILIECTB.

MeTtanpegMeTHBIC:

1) HCTIONB30BAHNE YMEHHN M HABBIKOB Da3jIMUHBIX BXJ0B MO3HABATENBHOM AEATENEHOCTH,
OpUMEHEHHE  OCHOBHBIX  METOAOB  IIO3HAHHY  (CHCTEMHO-HH(POPMANUOHHEIR  aHanms,
HaOIoJeHUe, W3MEPEHHE, IPOBENICHHUE IKCICPHMEHTa, MOACIMPOBAHWE, HMCCIEIOBATEILCKAS
AEATENBHOCTE) UL H3Y9EHUA Pa3IMIHEIX CTOPOH OKPYKaIOMEN AeHCTBUTENLHOCTH,

2} BIAJICHUE OCHOBHBIMU HHTEINICKTYANLHBIMA OHepanuaMu (GopMynHpoBKa THIOTES,
aHaNlA3 W CHHTE3, CPABHCHWEC W CHCTeMaTH3auus, 0000HMIeAvre W KOHKPETHW3AUWS, BEIABIEHKE
OPHYHHHO-CIEACTBEHHEIX CBA3EH M [IOHCK AHANOTOR),

3) MO3HaHHE 00OBEKTOB OKPYXAIOMIEro MEpPA OT 0611ero uepe3 0co0eHHO0e K SAMHIMIHOMY,
4) YMEHHE BRIIBUTATE UJIEH U OTPEAENSTE CPEACTRA, HeOOXOJUMEIE I X PEANTH3AIHH;
3) yMEHHE OTIPENENATE LCTH ¥ 331aTH JeATENLHOCTH, BRIOHPATE CPECTRA Pealu3aliii

IS ¥ IPUMEHATE HX Ha IIPAKTHEE,

6) NCIONIB30BAHKE PA3IMTHBIX HCTOUHVWKOB AT TONYHCHHS XUMIUECKON HHOOpMAnwmH,
TNOHHMAHWE 3aBUCHMOCTA COZEP/KAHHMA ¥ (OpMBI TIpelcraBsieHus KHQOPMALMH OT Ienei
KOMMYHUKAIIMA 1 aJ[Pecara,;

7y YMEHHME NPOAYKTHBHO OOMIATBCS H B3aHMOJIEHCTBOBATL B IIPOLIECCE COBMECTHOM
ASATENBHOCTH, YUUTHIBATE MO3UIMA PYTUX YYaCTHUKOB JEATEIBHOCTH, d(dexTunHO paspenars
KOHGIHAKTEI,

8) TOTOBHOCTh H CHOCOOHOCTE K CAMOCTOATENHRHOM MHGODMALMOHHO- IO3HABATENLHOM
IesTeNbEOCTH, BKIOYAd YMEHME OPHEHTHPOBATHCS B DA3THYHBIX HCTOYHMKAX HHMDOPMAINH,
KPUTAIECKH ONEHUBATE H HMHTIEPIPETHPOBATH HHQOPMAINIO, MONYHUAEMYI) M3 PasIHUHBIX
HCTOYHHKOB;

9 YMEHV€ HCIOTh 30B3TE CPEICTBA HHPOPMAIMOHHEIX U KOMMYHAKALMOHHBIX TEXHOIOIUA
(mance — MKT) B pelleHmy KOTHWTHBHBIX, KOMMYHUKATHBHBIX M OPraHUs3alMoHHEIX 3a7ad C
cobmonenneM TpebopaHuH 3PrOHOMEKH, TEXHUKH 0e30MmacHOCTH, THTHEHE],
pecypcochepeenns, IPAaBOBEIX H STUYECKHX HOPM, HOpM WHGOPMALHOHHOH Ge30NacHOCTH;

10) BIAACHHNE SA3LIKOBBIMH CPEJICTBAMH, B TOM YHCTE U A3BIKOM XHMHH — YMEHUE SCHO,
FOTATHO ¥ TOYHO M3JIATATH CBOI0 TOYKY 3PEHMUS, HCTIONB30BATE 4ACKBATHEIC S35IKOBBIE CPEICTBRA,
B TOM YHCJI€ H CHMEQJIBHEIE (XHMHYECKUE 3HAKH, POPMYIBI U YpABHEHHUS



IlpeaveTHbIC:
BoinyckHHK HAYUUMCL:

1) chopMUPOBEBATH TPEACTABICHUA O MECTC XUMBF B COBPEMEHHOW HayTHOH KapTHHE MDA,
IORWMATH POJHM XEMHY B (HOpMUPOBAHAN Kpyrosopa M (PYHKIHOHANBHOR TPaMOTHOCTH
e IOBEKa IS PellleHAA NPaKTHICCKIX 33713,

2) EBiameth OCHOBOIIONATAIOITHMU CHMISECKIMY  MOMATRMMY, TeopUsMH, 3aKOHAMH K
3aKOHOMEPHOCTSAMH; YBEPEHEO MONBIOBATHEH KIMAHECKOT TepMEHONOIASH 1 CUMBOJIHKOI,

3) BHaZeTs OCHOBHBEIMH MOTOMAMU HAYIHOTO [IO3HAHAA. HCHOILE3YOMBEME B XAMUH
HabJrONicHHE, ONUCAHWE, HM3MCPEHHC, SKCIEPEMEHT; YMEHUC oOpalaTkBarh, 00BACHATE
pesyILTATEL IIPOBEICHHBIX ONBITOB 1 JIEIIATH BEIBOJIB;

[OTORHOCT ¥ CIIOCOOHOCTh IPAMEHATE METOBI IO3HAHNA LY PELICHAH DpaxTHICCKUX 3a0ad;
4) KapaTh KONMYECTBEHHEIS ONECHKY M IPOBOTHTE paceeTs o XEMUTeCKHM HhopMyTaM 1

ypaBHEHMIM;

5) BIameTh NPaBUIAMH TEXHIKH 6e30IIaCEOCTH TPY KCIIONE30BAHMA XUMHICCKYX BEINCCTH,
6) chopMUPOBBIBATE COOCTBEHHYEO TOBULIHIO LI OTHOMIEHHIO X XUMIIeckoii mHbopManyu,

HoNy4aemoif U3 pa3HeIX HCTOTHUKOB;

7) mns o0yHarOMAXCs ¢ OTPaHISCHHBIME BO3MOKEOCTSIMY 3J0POBEA BIaACTh OCHOBHBMH }
JOCTYIHEIME METO/IAMY HAYIHOT0 O3HAHAM, b

8) mua cuelbiX u CcraboBHAAIIIX ofydarompxcsd BIAACT MPABUIAMK 3alCH XUMHAHECKHAX
(GopMyYI ¢ HCIIOJIL30BARUCM penbediHo-TOYeTHON CUCTEMEL obozmagennii J1. bpaitis.

BuinycKruK noayuunt 603MeNCHOCHTb

1) HCIONB30RATS METOBL HAYTHOTG TIO3HAMIA IPH BELIOTHEHAT IPOEKTOB 1 yaeOHO-

HayYUmbC:

BCCIeIOBATENBCKIX a8 XMMHAYECKOH TEMATHE!;
2) IpPOTHO3MPOBATE CTPOCHUES 1 CBOMCTEA HE3HAKOMELX HEOPIaHHECCKUX 1 OPraHIeCKiX

BeIOeCcTs Ha OCHOBE aHaJIOTHH,

3)IpOTHO3MPOBATH TEICHHES XUMHIECKIX MPONSCCOE B JUBHCIMOCTH OT yenopuit ux MpOTEKAHMA
¥ IIpeAnaraTh ¢cocoOsl YIPABIeHUS ITHMH PO CCHMIT

$)YETARARTHEATE ROGHMOCRAZH XIMITH © TPEAMETRA [V MERHTEPHOTO BHKIA (A3BIKOM,
nRTepaTypoil, Mupoeon Xy DWECTHEHHON IVITLTYPOR);

5) pacKPLIBATD (HOJI5 XHMITHECIHX FHARHT B
fi] PACKPHIBATE PO/IL XMMIHECERR IHAHAI B
TPAEKTOPUH;

Gyavinedl TpaKTHIeCKod AeATeIEHOCTH,
thopnEDIBAHRH WHIPBHIYAIEHOU o6pasoBaTeNBEHOH

7) TPOTHO3MPOBATH CHOCOOHOCTE HeOPrAHMUeCKAX W OPTapduecKyX BEWECTB [POABTAING:
OKHCIUTENBHEIE W/HIA BOCCTAHOBUTENBHBIC cBoficTB2 € YuUETOM CTeleHeH OKHCICHHT

RIIEMEHTOR, 00Pa3yIOIIHX HX;

) APryMERTHPOBATE CAHACTEO MAPA BEMECTH VETAaHOBJICHACM reHeTHUeCKON CBA3H MEXKTY
HEOPTAEHHECKABMH | OPTIHHTECKHAME BeIIeCTEAMS;
0 ENEALTE XIMITIECKHM A3EIREN U AFOTHILERIE CII0BAPHOTO 3a1laca i pasBuTHA peth;

|{}}XapaETEPHI0BATE CTHHORNERIE HAyHH aft

TeopEH Ha IPAMEPE OTKPHITHH

TlepHOAMTECKOro 3aKOHA A TCOPHH XUMUIECKOTO CTpOEHHS OPIaHMUCCKUX BEIIECTB;
11) KpUTHIeCKH OTHOCHTECH K IICeRI0BAYHON XAMHTECKON HHPOPMAIIHIHL, [IOAYIaeMOH H3

pazHeIX ACTOYHUKOB;

12) momrMMaTH TNOGATHHEE Ipo0JIEMEL,
SHEepreTHUECKHe, CHIPBEBEIS), U IPEIIaraT
KUMHD.

croAnIae OIepeq qeJi0REeUICCTBOM (BKOHOI‘H‘ICCKHB,
L IyTH BX perIcHud, B TOM UMCIC M ¢ IIOMOIIBIC
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Brinyckuur naywumen:
1) chopMUPOBEIBATE MPEICTABICHHS 0 MECTE XHMUU B COBPEMEHHON HAYTHON KapTHHS MEpa;
MOHUMaTh PONE XuMmuy B8 (QOPMUPORAHHM Kpyrosopa ¥ (QyHKIHOHANBHON TPAMOTHOCTH
HETOREKA [T PEINSHI TPAKTHIECCKHIX 381(at; r
2)  BIANETL OCHOROICNATAFOIIMME XHUMHYECKUMM TIOHATHSIMH, TEODHIME, 3aKOHAMH WU
3aKOHOMEPHOCTAMM; YBEPEHHO TIONB30BATECS XUMUIECKO TEPMITHOTIOTAEH M CHMBOJTHKOMH;
3) BHaeTs OCHOBHEIMM METONAMH HAYHIOrO I03HAHMA, WCHONB3YSMBEIMA B XEMAW:
HaONOZEHMe, OMMCAHME, H3MEpeHHde, sKcuepumenr; ymenue ofbpabaTeBaTth, OOBACHATE
PE3YIBTATHL [IPOBEIEHHRIX OIBITOB U NelaTh BRIBOIBL,

TOTOBHOCTE H ¢110CO0HOCTE MPAMEHATE METOARL TIO3HANHL IIPH PEINSHMH IPAKTHICCKIX 32041,
4) JABATE KOMHYESCTRCHELIC OUSHKK H IPORCHNTE PACUCTLL IO XHTMHTICCKHM L1'JOPD.-IYJIE[M "
YPaBHEHIMAM,

5) BIAUCTH [IPABHIaMB TEXHHKH Oe3omacHocTH TIPE MCTIONEIORAHHY XUMHYECKHX BEICCTR,

6) cpOPMMpPOBEIBATL COGCTBEHHYIO TOZULIUIO N0 OTHONIEHHIO K XUMIIeckol nudopManym,
HOTyUAeMOH U3 Pa3HBIX MCTOYLUKOB;

7)  mns oGyqalonIdXest ¢ OIPAHMYeHHEIMYT BO3MOKHOCTIMIY 3/[0POBbA BIANETE OCHOBHBIMHA
AOCTYITHBIMA METOaMH HAYUHOTO TI03HAHMUS,

8) mna crenblX u cnaboBUAANNX QOYYaOMXCH BIAJETE: MPABANAME 3AITACH XUMKIHECKHX
GopMYJT ¢ BCITONB30BAHKEM PelbedHO-TO4ETHOM cucTeMsl 0003naucnu JI. bparind,

Bb!ﬂyC’KHMK ROTY LT GOZMOMCHOCIHE HAYHHIROCH!
1) HCLIONB30BATE METOLL HAYUHOTO IO3HAHHS NPY BHIONHEHIN IPOSKTOR B yueGHO-
HCCIEROBATENLCKAK 3802 XUMAYECKOH TeMaTHKIT,
2) IPOTHO3UPOBATL CTPOSHUE B CBOMCTRA HESHAKOMBIX HEOPTAHNYECKUX U OPraHMHECKHX
BELIECTB HA OCHOBE AHAIIOTHH,
3)YIpOrHO3KPOBATE TEUEIUE XAMHUYECKHX IPOLECCOB B 3aBUCUMOCTH OT YCHOBHE HX IPOTEKAHMS
H IIPeAIaraTs ¢iloco0bl YIPABIeHHd STHMY TPONEeCcCaMu;
1)¥CTaHABIMBATE B3AUMOCBASH XAMUY C IPEIMETaMy TyMABUTAPHOrO THKNA (I35KOM,
JUTEpaTYpPO, MUPOBOH XyNOKECTEEUHON KyNIBTYpPO#);
3) pacKpEIBATL POJTE XAMKHECKUX 3Halu B OyAymel npaKTHIeckoll AeaTeNbHOCTH;
6) PACKPBIBATL PONTb XUMUIECKYX 2HAINHA B QOPMUPOBANAH HHAXERTYAILHOH 00pas3oBaATENBEHOM
TPAEKTOPHIA,
7) TPOrHO3WPOBATH CIJOCOBLOCTE HEOPraHWYECKUX M OPIariTIecKHX BEIIECTB MPOSBIATE
OKMCIUTENLHLIC W/UJNA BOCCTAHOBMTENbILIE CROMCTBA ¢ YIETOM CTEIEHEH OKMCICHHST
3JEMEHTOR, 00pa3yIoILuX UX;
8} apryMeHTUpPOBATh SAUECTRO MUPA SE€UIECTE YCTAHOBNCIIHEN FEHETHICCKON CBAZA MEKIY
HEQPTaHMYECKIME ¥ OPTaHHuIECKMMI BERISCTRAM;
) BIafeTh XMMUHECKHM S3LIKOM Ans 000ralienis CNoBapHOTO 3a11aca B PasBUTHS PEH;
10)xapaKkTepu30BaTh CTAIIOBNEHHE IAYIHON TCOPHUH Ha TPUMEPE OTKPBITL
[lepHOAHYECKOT0 3AKOHE M TEODYH XMMUIECKOTO CTPOSHHSA OPTaHIYECKEX BOMGCTE,
11) KPUTHYECKH OTHOCUTRCS K IICEBIOHAYTHOH XUMUUECKON HHPOPMAIIH, moJryaeMoi 13
DA3HEBIX UCTOYHUKOB,
12y mgoguMmars raofansgele mpodeMLnl, CTOIIIHE IEper SJOBEHECTBOM (SKOJIOTHUECKHUE,
3ZepreTHYecKre, CHIPHCELIE), M TIpeIUIarark [yTH MX PeWIeHHMA, B TOM HHCIE ¥ C HOMOITBIO
NEIAMHH

s



Ipeamerasimu pesynnrarano M3YIeHISE XUMHK Ha 6a30BOM YPOBHE Ha CTYTICHH
CpelEero obImero o6pasoBaHNS ARISIOTES CHEAYIOIUHE PE3YIRTATRL

I. B nosmararensnoii ciepe:

1) znanme (OHUMAHKE) TEPMUHOB, OCHOBHELX SAKOHOB M BasCHEHUMX Teopuil Kypea

OpraHyYecEedl w obmen v

2} yMenme nafmaaTs, OHHOKIBATE, (MMKCHPOBETE Pe3yABTATHI H [eNaTh BEIBOJBI Ha QCHOBE

AEMOHCTPRITEGHHEN W CAMOCTONTENLRO TPORETeHEDIX OKCTIEPMMEHTOB, MCNONL3VA IS STOTO
TEHOH AR 1 E1RIK XIMITH:

1) YMEHHE KNACCH(IMINPOBATE XM ECKIE FIEMCHTBL, TIPOCTBIE BEUIECTBA, HEOPIAHNYECKUE 1

OPraHAYMECKHE COSIMBAONR, XHMWYECKHE T PHITIECCRL;

4} ¥MOHREE XAPNKTepHIORATE 0DmMe cROfiCTRL TONYHEHHUE U NPUMCHEHHE W3VUCHHEIX KIACCOR

HEOPTAHMHTLCRAY W OPraHNMECKHY BemecTh (1 1s BAKHEHUIAX IeACTABATENCH;

5} YMEHEE OnHCHImATE ROHRPELULE  XHMIYECKHE  PEaKilMH, YCIOBHS HX IPOBEACHAS W

YTPABTCHHS XMMITIECKAMHE TIPONECCAMHA:

6)  YMEHWE CAMOCTOSTENLHO [IDOBOAUTE  XMMHUECKHH  AKCTIEepHMeHT o Hadmogars

ACMOHCTPAUMONHBIH 3KCHEPUMERT, (UKCHPOBATE PE3YNBTATEL ¥ ACTIATD BBIBOMEI M 2aKTFOUCHES

IO PEe3YIIBTATEM; i

7) yueHE: TPOEHOSHPORATE . SEONUTER HEM3YYCHUHBIX BEMECTB MO AHATOTHU CO CBOMCTBAMHK

HZYHCHIEIN HA OCHODE IHAHHN XHMHTOCKIX 3AKOLOMEDPHOCTEH

8) ¥YMEHHE OnpelenTTE HeTogRNIH MM 2eckod mHbopMamwu, monygaTs ee, TPOBOIMTE AHAIN3,

H3TOTABIMBAT UH(OPMATLOHILIA TPOAYKT | OPEenCTARIATE €70,

9) yMeEme mOMEB3OBATECH OOS3ATENBHENY  CTIPABOTHLIME MaTepuanamMu (IepHOIUIeCKOR

CHCTEMOH  XMMHYECKHX  3]IeMEHNTOR HW.  Menngeneesa, Tabmueit PACTBODHMOCTH,

SICKTPOXUMHYECKAM DAAOM HAIpMKeHHI METAITOB, PSTOM  3MeKTPOOTPHUATENEHOCTH) TS

AUPAETEDECTHEN CTPORHHS, COCTABA H CBOHCTR aTOMOR XUMIYECKUX 3MeMenToB 1 — VI mepronon

It OOPASOREHHETK PMT HPOCTEIX ¥ CIIOMKHBIX BEIECTR;

10} ymeuse yeramaemasars JABYICHMOCTE CBOHCIE M IPUMEHEHAS BAIKHEHITHX OPraHAHECKIX

COBIMHCHI OT HX XHMHYECKOr0 CTPOSHNS, B ToM HHCTE B O0YCNOBIEHHEIX XAPAKTEPOM 3TOT0

CTROSHIS (IPeAeNLaLiM TLTH HOTDE NS TRITLM | 1 IHICM (ByHKOHOUANBIEIX PPYIINT;

1) ymeune Monemmposars MEORRIYIIR REORIEEISECKAX W OpraHH9ecKm BELIECTB;

12) nomemanne xumimecko FApTHHED MHpa ERE HEOTBEMIEMOY “ack MeNocTHOMH Hay4HoH

KEDTHEHE! MEpa,

II. B uennoctno - OpMENTALHONHOH cdepe:hopyHEDPOBATUE COBCTRENHOMN TO3HHMHA My,
OLSHKE MOCASACTBMH NS OXPYKAIOMEH Cpemb ACATEABHOCTH YENOBEKA, CBSI3AHHON ¢
TIPOM3BONCTBOM M TIEPEPAbOTION XHMHUECKHX IPOIVKTOR.

III. B Tpysovoi chepe: IpoBeAEHHE XUMHYECKOTO SKCMEPHMEHTA; PA3BNTHE HABBLIKOB
yuebHoH, mpoextHo — HCCHENOBATENBCKOH 11  TBOPYECKOH JeSTeNbHOCTH PH
BLIOMHEHNY AHANBALYANBHOTO TIPOSKTA TI0 XPMIEH,

IV. B cepe 3A0poBOTO 00pa3a ;KH3HH: COBIIOTeHME TpaRuT Oe30MacHOT0 obpartenus ¢
BEINCCTRAMM, MATCREANGME: OKEIaHNe IEPBOH MOMOIIM 1D OTPABNECHHSX, OKOTAX X
TPABMIEX, MONVIERHER B PEIVABTATE NapYIIeHUs MpPaBuI TEXHHKE OC30TACHOCTH Ipu
pabioTe © REmMECTRAMM | NEBOPETONHEN 060pYROBaHMEM.,

Conepxanne yuebroro npenMera
10 xnace
Tema 1. Ipeamer opraunteckoi xumuu. Teopus crpoenmn OPraHd9ICCKuX COeAMREHui (2
4)

Opraamueckue Bemectna: UPHPOIHEIE, HCKYCCTBEHHEIE W CHHTETHYECKHE,
OcoGernocru cocraga u CTPOCHWS: OPraHMYECKHX BEINECTR, BHTaNIM3M 1 ero Kpax,
Iomarne 06 YTIeBOIOPOaaX.
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OCHOBHBIE TIONOKCHM TEOPHY XUMHYECKOTO CTPOSHUS. BaleHTHOCTh. CTPYKTYPHbIS
GOpMY.IE — TONIIbIE W COKPAEHHEE. JIPOCTEE (OIMRApPHEIE) ¥ KpaTHEIe {(ABOHHEIE 1 TPOHHAEIE)
cBa31. M30MepEI H U30MEpPHsl, B3anMHOE BIMAHNE aTOMOB B MOJEKYIIE.

Hevoncmpaiitii.
+ [lnasnenue, oGyrIdBaNKe N TOPEHAS OPTAHMHECKAX BEIIECTE
e  Mosenn (IuapocTepKHessie i O0BEMHEIE) MOEKY L OPTAHKHUECKIX COC MHCHIH
*  PA3HEIX KIACCOR,
e Omnpe/eseaue 31eMEITHOIO COCTABA OPTAHHUYECKHR COCTMHECHUN

JTabopanoprbie onsimst. VIITOTOBNERYE MOICNER OPTAHAYECKUX COCHHCHHHE.
Tema 2. VrIeBoROPO/ibl M UX NPUPOTHKIE HCTOUHUKH (124)

Ipenenbuble YrIesono0poabl. ANKRANDL [ OMOIOTHITECKHA DA B ofmast (hopMyIIa AIKaHOs.
CTPYRTYpUAsS H30MePAS (M30MEPHs YIIEPOIHOM nenu). Lpemoanxkansl, ATKUIBHBIC PaITKANEL
Homeuknatypa ankanon. (OU3WYecKMe B XMMHTECKHE CBOHCTBa AKaHOB: TOPEHHUE, DPEaKIHN
3aMeNICHUA (FATOTeHUPOBEHNE), PEaKIUY H30MEPHU3ANUY, PEAKIIHA PA3TIOMEHIS] METAHa, PeaKiul
ﬂeFHﬂpHpOBaHHHDTaHa

Heupepensasie  yraesonopoabl. Adkenvt. ['omMonorydeckyil pal  anKeHOE. DTHIeH.
Homeuxnatypa.  CTpykTypras  H  [IPOCTPaHCIBEHHAA (reometprueckas) — M3OMEPUA
TIpOMEIIIEHHOE HOIyUele aTKeloB: KPeKMHT ¥ ACIHIADHDOBASUE ANKAHOB Jlabopatoproe
[OMYYeHHe HTHICHA - PEAKUMS JerHAPATAlMK ITAH0IA. Pearimy NpHCOSTMICHI: IAAPATATIA,
FUAPOradOTeHNPOBAHKE, — [AN0TEHUPOBAHME,  HONUMEDPH3AUIL. Ipasuno  MapKOBHHKOBA.
Oruenenye ankelros. KauecTBeHHEIE PEakIUi Ha HENPEICTILIBIE Y IIEBOAOPOALL.

Angaumerbl.  Kayuykn.  Conpk€HHbie  QIKamHEHL OyranueH-1,3,  M3OIpEH.
HomenkiaaTypa. Crocobul U0y eHHa AlKaueHos. Peakius JleGemena. Peaknyy MPHCOSKMHEHIL
AMKANAeH0B.  KayuyKm: HaTypanbHbni, cumtermdeckue  (OyTafAcHOBLIH, H3OMPEHOBLIN ).
Bynkanvzanms xayuyka, Pesuaa, D00HUT.

Amcunbl, [omonornueckui paa. HoMenknarypa ¥ msomeprs, [omyuenue ¥ OpAMEHCHAS
aneTuneda, XuMWUecKwe Cpoifclpa  aneTHNEHA: TOPEHHE, pPEaKuydd IPHCOCIAHHCHMT -
TUIPOTANOIEHHPOBAHNE, TANOTEHAPOBUMNE, IHAPATAITHS (peaxnua Kyuepoa), BUHMIXIOPUT,
HOJIH BHHUIXIIOPE .

Aperpl. BEH30M: €ro CTpoeHue, HEKOTOPHIC ()EsEUecKue U XMMUYeCKne cBokcTsa (ropenue,
PEAKIMM 3aMEILEHHS - [UTOTCHUPORARNE, ITPOB auue), TONyHeHHIE 1 IPAMETIeRHE. DKCTPaKIIUsL.

Opupoaupti ra3. CocTap IPAPOAHOTO raza, €0 HAXOXKICHHUE B HPHPOAL. IpenmyiecTBa
[PUPOAHOTO [a38 KaKk TOIUIMBL. NHMHYIECKas mepepaboTka [PHPOAMOrO ralad: KOHBEPCHS,
nuporn3. CHATES-TA3 U €70 UCHOAR30BAHNE

Hedre n cnocoGel e nepepaboriy, lIomyTHER HedTAHOH ras, ero cocTas ¥ (parnum
(razopriii Gemzull, IPOOAH-0YTAMQBASL CMECE, cyxoit ra3)., Hedrs, e cocran ¥ mepepalborka
(meperomKa, KpelHir, PuhGOPMUET). HedremnpoaykTsl. OKTAHOBOE YHCNO OEH3AHA.

Kamennutii yrois 1 ero mepepaborka. MexonaeMsrH yrois: anTpari’, KAMEHHBIH, OypBIE
KoKkcORaHMe KaMelnHoro YT, J(OKCORRIA ra3, aMMHAUHAR BOME, KAMEHHOYTONLHAA CMOTLE, KOKC.
CazuduKaLes 1 KATAIMTHYECKOS MIIPHPOBAHNE KAMEHHOTO y I,

devoncmpauuu,
o TopeHue METRHA, 91aHA, aTCTUISHA,
s OTHONIEHIE METAHA, STANEHA, AleTHeta ¥ 0e130/a X pacTBopaM epMaBradaTa Kajiil 1
OpoMuOH BOAE.
s Tlomyuerne »IHNEHa peakilieil NETHNPATALHA STARONA 1 AlICTANICHA FHAPOIH3OM Kxapbuna

KamLLMIL,
o Pasowelde Kayduyka lpA HATPEBAAWH, WCHBITAHME MNPOAYKTIOB PA3fiOiSHHA  Ha

HEenpPenenbHOCTh.

s}



o Komnexnum «Hedrs o medrenpoaykter», «KaMeHHBTH yrois H 1IPOAYKTILI  €ro
mepepaboTryy, «Kayaykuy.

Jlabopamoprote onstinsl,
¢ (Obpapyxenue TPOAYKTOR TOPEIIUS CBEH.
e VccnenosaHue CBOUCTB KAy4yKOB

Tema 3. Kncnopoa- i asorcoaepiKanmne opraumndeckne coeqneand (14 u)

OpuoaroMubie cMUpPThL. OYHKIMOHATEHAS THAPOKCUNILHAS TPYIITA, ['OMOIOTHICCKIH Psia
IPEETBHEX. OJHOATOMHEBIX CITHPTOB. HoMeHKIaTYpa. M3oMepis moiokeHKs (QYHKIHOHATLIOR
rpynmel. Bopoporndas cBs3b. XHMMUYECKHE CBOHCTBA CHUPTOB. AdRATHAHAA IPyNNa. Peakius
sTepuduranyy, cnoxuesie s(pupsl [Ipuverenue crmpTos. JIeHCTRHE METHIOBOTO B ATHIOBOTO
CIIUPTOR Ha OPT@HW3IM HCIIOBEKA

MHoroaromMebIe CMUPTLI. 2THICHIIUKOI KakK NPeCTaBHTEAL 183 XaTOMHBIX CIIMPTOB U
THUALEPHUHE KaK MPEICTaBUTe; b TPEXaTOMUBIX ClILPTOB, KauccTReHAas PCaKkilHa Ha MHOTOATOMHERZ
CIIHPTH], MX CBOHCTEa, HONyYeHHe ¥ npHMeHeHNe. [JoHsTHe 00 anTupusax. -

Denon. Crpoerre, monyuenne, CROACIBA U IpHMeHedre (elrona. KauecTEEHHBIE peaKIIuH
Ha (heHO. B3auMEOe BINSHUE ATOMOB B MOJIEKYIE (PeHomIa,

ATLaernanl M Kevonbi, GopMansaerul ¥ aeTa IbIer)] KaK OPEACTABUTENR albIEruIoE,
cocTap ux Mollexyn. DyHKIHoAaNEHAA KapOoHi1bHas rpyina. KauecTBEHHbIC PEaKiiuy Ha
ampaeruapl. CBOMCTRA, NONYYEHUE W MPMEHEHHE QOpMaThilernia 4 aueTanbIeruia. Peakumn
IIOJIMKOBCHCATMY I jopMamsaer ifa. IlodaTae 0 KeToHAX Ha [pUMeEpPe AlleTOHA

Kap0onoBsle KHCTOTHI. [ OMONOTEUCCKIIH PAT NDEIEThHAIX OMHOOCHOBHLIX KAPOOHOBHIX
KHCIOT. XAMHYIECKUE CBOMCTBA KapOOHOBRIX KICIOT. I10IVIEHIC W TPUMEHEHIE MYPARBIHOM
YKCYCHOM KICIIOT.

Caomasle ddapsl. JKupsr. Cnocobs! TONYUeHMs o XIMHIECKHE CBOUCTEA CITOIKHEIX
supos. Ctpoenue sxupos. KuenoTHEIH 1 IIenouiioil raxpemi3 wupos, Meua. Innpuposamye
KHPOB.

Yrnepoasl. Monpocaxapuast. 'moxosa kak anpaergiocnapr. Copdut, MoI0UHOKHCTIOE H
cmprosoe dpoxenne. PoTocunTtes. Caxaposa Kax MpeICTABHTIENE THCAXAPHIAOB .
Ionucaxapuapl: KpaxMall, [MeiioN034.

AMHHBL AMAHOIpYIIA, AMAEE IpeleNbHBIE ¥ apoMatiyeckde AHWIHH. [lomyweHng
aMuHoB. Peaxiua 3unuHa XUMWTECKNE CBORCTEA W TIPHMEHSHIIS AMIHOB.

AMHHOKHUC/TOTB. AMWHOKHCITOTEL, COCTAB HX MOIEKYI I CBOMCTBA Kak aM(DOTEPHBIX
OpPraHpIeCKuX  coenwHeHHMH. ['Muimpn xaxk Opeacrasute s  aviiHOKNCIOT — Ilomyuenme
TIONUITEIITHIOR Peaknuel nonuroHacHcarun, Ilonarue o nenTiadol ceaan

benkn. Crpoenme MoNexyn OeiKoB: MEpBHUYHAN, BTOPHYHAsS o TPSTUYHAS CTIPYKTYDHL
Kauecteennsle peaxiuy Ha Geoxu. T'HAPONMA3 B NeHATYpalds OenkoB. brHoTornyeciue QyHKIA
GeKoR.

I'enerndeckan cua3b MERIY KaaccaM¥d OpraHHYecKUX coednHennit. [lousTHe o
TCHCTUYECKOM CBI3M MEKAY KIACCAaMH YIJIEBOZOPOAOB, KHCIOPOI- M 230TCONEPIKAIIMMX:
coefinHeHrH, JumocTpanus TeHeTMUecKOoM CBA3M HA TPUMEPE OPraHMYecKHMX COeIMHEHMH
PA3IYHEIX KIACCOB, COMEPKAINX IBa ATOMA YITEpOa.

Hemoncmpauii.

e IlonyJyeHMe aNBIErUAOR OKUCICHUEM CIHPTOB

o [auecTBReHHas peaKUuus Ha MHOTOATOMHEIE CITAPTLL

* 3aBHCHMOCTB PAaCTBOPUMOCTH (PEHOAA B BOAE OT TEMIIEPATYEL.

e BaammopgelicTre ¢ OpoMuol Bomoit w xaopraom wenesa (111) kak kauecTBeHHbIE peaklku
Ha (peHoII.



s Peajupy cepeOpsSHOTO 3epKana K CO CBEKEHOMYHCHHBIM rugpoxcrpom Mean(ll) mpu
HarpeBaHUM KaK KaIeCTBEHHDIE PEAKIK Ha aNbASTAIEL

« Ofpazusl MypaBbHHOL, YKCYCHOM, [MABMUATHHOBOM ¥ CTEApUHOBOM KHCIOT 1 X
PACTBOPYMOCTE B BOJIC.

+ CpoffcrBa TIFOKO3bl KaK afpjerdia W Kak MHOIOATOMHOIO CHEpPTA B PEAKOUAX ©
TUIPOKCHIOM venu(l1).

o  Hpenrudrranya KpaxMad.

o KauecTREHHBIE peaKiliy Ha OCIKH.

JaGopaniopHble OHLIBTILL,
o (CpapHEHHE CKOPOCTY MCIapSHHL BOBL & 5TAHONA.,
» PacTBOPHMOCTS TIALEPHHA B BOAC.
o  Xumunuecine cBOWCTBEa yKCYCHOW KUCHOTEL
o Qmnpepenexue HEIPeNELHOCTH PACTHTEHBHOI0 MACTHA.
o Mpeurndyxars Kpaxmana B HEKOTOPEIX IT PONYKT2X IHTAHWA.
o MaroroBreHHe KpaxMaIbEOro KIeHCeTepa.
s VzrorosncHde MOJENEH MONEKYJI aMIHOB.
s 13roTOBNEHYE MOZCIE MOJIEKYIILI MIIHIAHA

Hpaxmuueckan paboma 1. VgenrruKalus oprandeckux coeNMHEHHH,
Tema 4, Oprafutieckas XUMAd A obuecTro (S5 1)

BuoTexgoorns, JpeRHEHINNe I COBPEMCHHLIC AHOTEXHONOr MY, BasKHeHIIAC HATPaBIICHIA
fUOTEXHONOTUN: FeHHAN (remieTIHECKas) ¥ KICTOYHAS HIKCHEPIIL KnoupposaHue.

Moaumepsl. Knaccuuxamys 1OTHMERDE. MexyecToeside  NONEMOpEL.  [EILTYIORI,
aleTaTHIM mENK, RHCKO34, gennodan. MnagTmaccsl. BeioRHi.

CunTerdueciye ToapMepbl.  [TOmmepisaiid - | (OUIHECHABHCATHD 0K enocobsl
[ony4esus 1I0NUMEPOB. CHBTeTUIeCKAe KaywTy k. LluinacTupar, Tedinol 1 DoTHBRHAITORR]
KaK NPEACTABRTENY TLIACTMACC. CuHTeTHHeckye BOJIOKHA: KaItpOH, HalIOH, KEBIIAp, aBCar.

Hemoncmpayui.
e KOJTEKIE TUIACTMACC, CUATCTHISCKAX BOJIOKOH M M3/enull U3 HUX.
s DepMeHTATHBHOE — PA3NIOKCHAC mepoxcHna  BOUOpOIE  C HOMOIIEI0  KaTalas3hl
CBEXEHATEPTLIX MODKOBH WIIH KapTOQENs,

JHadopamoprvre onvirsl, O3 TAKOMICHIE © KOJLIEKTHAMI KaydyKoB, IIacTMace ¥ BONOKOH.
Hpaxmuueckaa paboma 2. Pacrio3HaBaHne NIacTMacce W BOIOKOH.
PescpnBoe Bpems — 1 gac.

11 knacc

Tema 1. CTpocHHE BELIECTB (9u)

OeHOBHBIE CHLACHRA O CTROCHIIT HTOMA. Crrpoenvie aTOMA: COCTaB AAPA (HYKIOHEL) H
GnerRTpOHELL OfOI0ERT [lomrrde off wsuTunax. [lomrmie o KUMITIECKOM 3ACMCHTE Kak
¢ BORY THOETIL GTOMOB © CIIHAKOSkRM sApALTM Ape.

Tlepuoiecican LT CIAICECCINY 3JEMEHTOB W yuemme o CTPOEHHH ATOMA.
MEarveckill CMBIen pgpiuaTol B yeimae JLH. Mermeseeni CRMWRAQIHER: HOPAAKOBOIO HOMEPE
 Tese T HOMCDD TIEpHDNE N TOMERE TRYTIbL. Mowgmme O BAJCHTHRX ICKTPOHAX.

ToroiETEle CTPpOCEHA e TN HHET (MO it UTOMOD XHRFTHSCHKEN 3JleMEHTOB ¢ IIOMOIILBIO

oM IS =



ek TpOHERDN. 1l NEETPORAD- rpadi et fropry FuroHOMEDRTTHIE A3MEHEHNL CROMCTB
AnEMeHTOR B NIEPHORR W OCpATIIEAN 1|E1:mu;u-+-sl:tmﬁ cyfCTEME AR CIENCTBHS AX DNEKTPOBHOIO
CTPOEHI. 3 K TPOHHBIE cepEiCTR XAMITTECRIE S TEMEHTHE.

Cranouaenae W pasEuTHe epUomTEecKory GaKOEA i TEopH XxuMuecKoro cTpOEHMSL
[IpemrockLUTI OTRpLITIS [TepnnoHaIeCRars agxgEn W TEOPHE KHMHAUESCKOTO CTPOCHI
oprAMHHECEHE CoeTIREHEN Ponn uuHocTH B HOTORHY XML Quauerne  PAKTHRY B
CTAEOETEHHH M PASEATHI X yrecRoil TEDpIM.

Plosman xumpecioa cRfEL W oHonnas KPHETAJIHIECKAS pemETKa. KaTuousl K @HAOHDL
[Mouame o0 HOHHDTH spisanecEell SR, X aMUIecKre cpoiicTna REUICCTE, HMEIOINX HOHHYO
}C]}}JETFL'T.'II.-lTiI:ED;}-'H'] PETETEY.

KonaenTid iMAMECKTN  CBHE TopsTwe 0 popaneATRaR CMUTECIKOR  CBATE.
Hnmrpd}hmtiunrﬁ’!—nnnmh. Henniuprag 0 anapaat gopaneTEaL  CRTAD. KpaTReCTR
gonAMEHTHON CBAIMN MexanmEIML nBpaacBaE il EOOENEATHRX cnmieizobuetnsi 1 AoHEPHO-
AT TODERE. TonRpHOCTE MOMERYIR  KIR cesleTOES  THORIpHOETI cgas R TEOMETpHY
MERTCEY L D EATIECRRE cEofictin  BEIIECTRE Maetouips  ETOMEYS WitH  MOJERYIHPEYI0
upunﬂnﬁmﬂﬂﬁym peimeTEH

MeTaLnETecIan EIAHSECKAR COHih. [[argrne d g AT CRiEH 1 e a By e (g Ll
lﬂjHETEIJlIilHE:{-HCIﬂ pemETHE. (PpATIACHILR cuolicTRa  MeTAaaoi ﬁﬁ}'unmmﬁeuume
EpHCTRLITHHEC KR CTROCHHEM. [TptisteHElHE weTAToR, HeEpHEE | pRETHER METAMIL CrmnBLt

Bonopoass CHMHMIECIRS CBETT. NezoaoneRyaspHas 1 e.u:."rgm.mnt;c_-'nm:-uus ROOPOLHER
CRATH. SHAULTHE FOTOPAEHOH CORH 8 dpEpoae

Mioanmepsl LHayTeHns NONEMEROD PEaKLLAT nomsepRIany IONUKOHASHCATTHH.
BaiEHeif e MpELCTABHTENN nACTMAGE B BONOKOH, Ex noAyIerme. cpojicTBA ¥ TPHMEHCHNE.
TlowsrAe O HenpTATHHECKER TICITHM BN BN TPEACTEBHTE-

Tuenepennie cpcTedbl, TIORTIHE O cneperoit date W npeneperoEsl  Cpels.
ATpETATINE COCTORHPS H PRSMED T, disant KK OCADED oo R CIEPEHEIN THETEM.

I pyGonHcepakis cpeTeMel - IMYTIECEH. cvCTeHInE W aaposoad, WX npedcTARATE/H.
TonKoAHCIEPeHbIE cnereME - 30ME e, B% NpeAcTRRILTEN. [[oHATHE O CHHEPEIHTE i
KoaryJHH.
JlemoncHipayiil.
o Tlepmoamueckasn CHC] eMa KMMHUIESCINX smementor . W Mempeneeea B pazIMUHbX
popmax.

e Moneb HOHHOM KpUCTa nmiraecio i peidTriE B [puEMEpe XIT0pIAa HaTpus .
e MumHepalsl ¢ HOHHOH TEPHC-‘iiLTI.,'i]-]'-!E:E}:CIﬁ pemETROT: LATIBIAT, TATMT. -
Mopena vonekystpHail r:mu:ru.lumm:-:b:uﬁ paméThit T2 pAMepe «CyXOro ApAa» AU
poza ¥ ATOMHOH Kpl{':-'iﬂlmﬁ'-ll.':i:}i':lﬂ peEmETRH Hit mpisEpe anMase. rpaduTa Wik KBApHa-

s Monelk MORIPHOTO oGBEMa ra3a.

o WomeH KpHCTAITATeCKIX penIETOKH

o Tiommetigint nOpastios pasTMHHBX JRCTIEPCHBIX CACTEM
. Cumepessc 1 10 ary AL,

Jatppaniopieste BruEmbh ’

s KopcrpyRpeDALHE M LETH meTaRanzeckof wipHgEckoil CEA3H.

o [lomyuessic S IIQILAHOTD PacTRCp KYPEHDIO Fenka 10 MCCISHOBAHYE ero CBOUCTB C
HRAGEIBIC maseici YRAKHT TPOBEIEHIT &7 AEHATYPALLHN,

o [lomyueHue INMYTIBECAR pACTHTENLROMD sacna W BADMIOOTHES 34 €ro paccioelueM.
Tlony4ueHHE CyCUICH31UH CATBECTRORITD pCnaKan 1 RO mOIE HITE i ee ceﬂHMeHTaHHGI"’I-

Tema 2. Xinprdecrie peariHu (12a)

KaaccpuRAns YIIMIIecKAX pearuuil. Usovepu3anyg Kak peaKii, TIPOTEKAOIIA 6e:
o peEAERE SCHICCTDE. AqoTpomus BoO€C TPUTLTHDI. Knaccrurannd peaknui T

il
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pASTHYHBLIM OCHOBAHEAM: IT0 UHCIY ¥ COCTABY PEAreHTOB U (POLYKTOB, IO tennosomy 3bheEKTy.
TepMOXUMUIECKHE YPABHEHUS PEAKIIHH.

CKOpOCTH XMMUYecKHX peakuiil. (DaxTOPE, OT KOTOPBIX 3HBHCHT CKOPOCTE XUMPHECKHX.
peaKIwit: OpUpofia PearHpyIOMIMX — BEINECTB, —TeMmeparypa, —[IOMaib COIPHKOCHOBEHILL
PEArHpYIOUIMX BEIUECTB, WX KOHUEHTpAlud, HALAWHE Raiallisdiopa, [TopaTHe © KATEOHIE,
depmenTsl Kak SHOTOTHYSCKUE KATANMH3ATOPEL. MuruBETopht DEAKIINH F X AHASEHND,

O0pATHMOCTH XHUMAYECKHX PeRKINA. XUMIIECKoe HMBROnocHe 1 cnocofb ere CMOITEHH.
[lousTde 06 OOPaTUMEIX PEAKIMAX U XHMHEIECKOM [FHERURECIIL Mpuicipm Je [Hlarense 1 cootoGh
cMellieHTs  XEMHYeckoro pasHopecdd. OOmas XapaKkTCpHCTHKA PEAKIUN CHHTC3d daMMudKa #
PAcCMOTPCHUE YCAORUM CMEINSHAA PABHOBCCH 3TOH Peakiuy Ha IIPOU3BOJICTRE.

Tappoans, HeoGpaTumprit W 00paTiMBId THAPOIAS. Twaponms cosleli M €r0 THTIBL
Tomstre 06 suepreTryeckoM 0OMEHS B KIETKE ¥ PONY TUIPOIN3a B HEM,

OKNCIETeNLA0-BOCCTAHOBHT eibHbIe Pearus. CTEIeHs OKUCICHIA U €8 OIPC/ICICHHES 110
hopMyIaM OpradiYeckuX U HeOPraHuaeChuX BeecTs. OKACIUTENH ¥ BOCCTANOBHTENH. [I0HITHE O
IPOIECccaX OKHUCIEHHS 4 BOCCTAHOBJICHHSL. COCTARTICHHE YPABHEHMI XUMAYECKEX DPeaKmui Ha
OCHOBE METO/IA DIEKTPOHHOTO Damanca.

JNEKTPOJN2 PACIUIABOBE H  PacTBOPOB. IpakTnyeckoe NPUMEHEHAE 3JIEKTPOIH3A.
XApaKTepuCTHKA 3JIEKTPOIH3A KAK OKHPCTHTENBHO- BOCCTAHOBUTENLHOTO nporeca. OcoOEHHOCTH
ITEKTPONIK3A, NPOTEKAIOIIEr0 B DacTBOPAX 3MEKTPOLUTOS. Ionyuerne rajioreHcs. Bonopona,
KUCIIOPOa, HIENOUHBIX METAIOR H IIGTOTEH. A TAIOKe WIOMAHHS 3JEKTPOIH30M PaclltaBoB 4
pacTBOPOB COSAMHEHMH OSTHX D2ICMEHTOB. TloHsaTvie © TAILBAHOTIIACTHKE, TailbBaHOCTEIHI,
padQHHUPOBAHNY [IBETHRIX METAILIOB.

Hemoncmpaiuu,

o PacTsopedme cepuOd KHCNOTHL B aMMIAYHOM CEMUTPEL U (HKCAnEA TEIIOBEX ABIECHAH
JUTST 9TX IIPOLIECCOB,

o BhauMoneACTBHS DacTBOPOB CONAHOW, CepHOH H YKCYCHOH  KHCIOT OXHHAKOBOH
KOHIIEHTPAIHN ¢ OMMHAKORLIMHA KYCOHUKAMH (rpaEynaMy) LUHKA ¥ B3aUMONEHCTBHE
OIMMHAKOBLIX KYCOUKOB PAIHEIX METAMIOB (MarHMs, IHHKE, Jenesa) ¢ CONTHON KMCIOTOH
%aK ITPUMEp 3ABECUMOCTE CKODOCTH XMMATECKOA Deaiiliy OT IPHPOKLI PEeArHPYIOIIX
BEIIECTB.

s DBiaumoncHCTBAE DACTBOPOB THOCYIb(ATa HATPWL pasiHyHOM KOHUCHTpanud U
reMIIEPATYPbL ¢ PACTBOPOM CEPHOR KHACIOTEL

e MozenupoBaHie (KADSIIIErO CHOM».

o  McImombiopaHue HEOPraHMHecKhx KATAIH3ATOPOB (CONCH JKenesa, HOMMIA Kajus) “
MPPPOAHEIX OOBEKTOB, CONEPXAUIMX —KaTalasy (ceIpoe MJICO, KapTOQENs), JULT
pa3IoKEHUs NEPOKCHIA BONODOAE.

e BaaumMoneiicTBHe IMHKA ¢ CONAHOH KMCIOTOR M 1 CONAHOMKUCIOTEL ¢ HuTpaToM cepebpa
KaK TPEMEPbl OKUCITHTENHHO- BOCCTAHOBWTENEHOM PEaKIlyt ¥ peaKiUu 0OMeHa.

e [oHCTpympoRaHie MONETH IIEKTPOMH3EPL.

¢ BujeodparMenT 0 TPOMHIIIEHHON yCTAHOBKE MUIS TIOTYICHIS JIFOMUHIL.

Jabopamopreie 0nbIHLGL
o MnmocTpanma MpaspTa beproiie Ha TPaKTHKS: MPOBEACHAE peaKnui ¢ oOpA3OBAHAEM
ocalKa, rasa 1 BOIEL
[eTepOreNHbli KATATHS HA UPHMEPS PAsHOWEHIT TICPOKCHA BOAOPOAE B TIPUCYTCTBUM
THOKCHAA Mapranla.
e CmermeHie papHOBECUS B CHCTEME Fe’" + 3CNS™ > Fe (CNS);
e VchbiTapne HHIAKATOPAME CPENBL PACTEOPOB CONCH pasIMIHbX THIIOB.
e  OUUCIUTENBHC -  BOCCTAHOBUTENLHASL peak(ui W PeaKiii o0mMena Ha TpHMEPS
B3aMMONENCTBUI PACTEOPOB Cynbbara smermu(Il) ¢ xkere3oM ¥ pacTBOPOM LIEII0HH,

10




IIpaxmuuecan patioma 1. Penienue SKCHEPUMEHTANBIILIX 34747 MO TeMe «XHMMUUECKAT
DPEAKIIILY .

Tema 3. Bemecrna ¥ ux cBoiterna (9q)

Metamnsl. OuzmdecKye cBOHCTBA METALIOB KaK (YUKLMS UX cTpoeHns, JleeHne MeTanion
HA TPyIIBEl B TeXHWKe. XUMHUYECKHE CBOMCTRA ME1aanoB W 3NEKTPOXMMUYECKHH  psi
HanpokeHuit. 1osrre 0 MeTalnoTep Iy (aMFOMHIHOTEPMHES, MATHAETEPMUS 4 Ap)

Hemeranner. Hemeranamst kak oxucnuTean. HemceTammpl Kak BOCCTAHOBMTETH. Pan
SIEKTPOOTPHRIIATEIIBEHOCTH,

Heopranwdeckne u opraHEICCKMe KHCAOTLL KUCTOTE! B CBETE ATOMIIO- MONEKYISPHOTO
yuenust. KHCAOTEI B CBEeTe TEOpPUH 3MEKTPOIVTHYECKOH mmccornmanmny. KHCIOTHI B CBeTe
POTOHHOM TeopwH, OOIIHe XUMHYCCKHAE CBOMCTRA KUCITOT.

Heoprammveckne wn  opramudecknc ocuonamms. (OCHOBAHWA B CBETE  aTOMIO-
MOJIEKYIIPHOTO yuenus. (OCHOBaHHS B CBETE TEOPHM JIEKTPOIMTHHECKOH IMCCOLMAnHT
OceoBavms B cBeTe [POTOHBOW TeopHn. XUMHUECKHe CBOUCTBA OPraHvyeckux W
HEOPTaHNYECKHX, OCHOBAHKH,

Heopranmaeckne o opranmdeckue avQoTepHbLIE COeIHHEHHSL HeopraHH%CKi
amdoTepHbIe coenMHEHNS (OKCHARL M IHAPOKCH k), HX CBONACTBEA M ITONyTIEHNE
AMQOTEpHbIE OPralUyYeckie COeNUHEHNs Ha MPHMEPES AMHHOKHCIOT. TTeNTUABl ¥ TenTHIad
CBS3E.

Comu. Knaccudmkamms conedt. M EcTxocTs ROTLI u crnocobnl ed yerpanennd. Ilepexon
xapbonara B ruipokapGoHaT U 06paTHo. O6LIHe XWMHIeCKHe CBOMCTBA CoTelt.

Hemoncmpanu.
= JKomiexims MeTasmos.
e Konnexiiug HeMeTamnIoB.
BraumogmeficTaie KOHIEHTPHPOBAHHON a20THON KHCIOTET ¢ MEADIO.
Benemmka TepMETHOM CMecH.
Benemika 9€proro nopoxa.
BrrtecHenne TANOTEHOR M3 HX PACTBOPOR JIPYTIMH TATOreHAMH
Bzaumoneticteie MapoB KOHIEHTPHPOBAHHNLIX PACTBOPOB COTAHOM KHMCIOTH W aMMHAKa
{«aviv Ge3 OTHsY).
e [lonyueHne aMMHUAKA W H3YHEHHC CTO CBONHCTS. Q
o Pasiumbie Crydan B3aUMOACHCTRHS PACTROPOR COTEH ATIONMIHNIS CO IIEJ0URI0 o u3yvenue
ero cBOHCTR.
» [Tony4enne xEcTKOH BOALI yeTpaHeHue eé JKECTKOCTH,

- ]
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HHabopamopruote onbimol.
o Ilonygenue HEPaCTBOPUMOTO THAPOKCHAA K ET0 B3AUMOAEHCTEHE ¢ KHCIOTORH.
» Hceaenosanue KOHLEHTPHPOBAHHEIX PACTBOPOB COLAHOMN M YKCYCHON XACTOT
KalleNbHBIM METOAOM IIPH AX pa3baBIeHuH BOLOMH.
e Ilonyuenre aM)OTEPHOrO MUAPOKCHA ¥ M3YIEHUE CIO CBONUCTB.
» YcrpaBeHHMe KECTKOCTH BOJBL

Hpoarmuuecras paboma 2 . Penierue SKCTIEPHMEHTAIBREIX 3a7aYy 110 Teme «BemecTra 1 ux
CROUCTBAY,

Tema 4. Xumus u coBpemMeHnoe 06uecTro (4u)

XUMITUCCKAR TEXHOTOTHA, HPOIHBOHCTBO AMMHAKA 11 MeTaHo.1a. [TousaTire o

XMATYSINON TSXHOIOMNN, XUMUUSCKTS DagKiil ., ICHZIRGES 3 OCHOBE MRQER0ICTRE 28
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IIPOAYKTOR, Ha}”—LHBIG IIPHHIHATEL, JICKAUTHAE B OCHORE IIPOA3BROACTRA aMMHAKA | METanoJa.

Cparrenme s1ux IPOHU3BOJCTB.

XumMmteckns rpasoTHOeTE Wik KOMIIOHEHT o0meii KyJLTYPBI Ye/I0Bexa. Mapxuposka
YIAKOROUILIN MATCPHAIOR, 3TEKTPORIKE 7 OkrroBolt Texmmky, LIPONYKTOB NHMTaHHA, 3THKETOK

IO ¥XO0TY 38 (meaodi

Hemonempanuu,

o  Mamem nposvsmternon YETAHOBER TOmyyenny CEPHOM KHCIIOTH],

* Monere Eoomg CIUHTEIE AMMIAIE.

* Bulsodparsicnre )l o WAL 0 CTENCHH JRONOrHYsEROH YHCTOTRI TOBAPA.

Aadopameoprsee onsimme,,
» MBysenue MAPKAPOBOK Pa3AYHELX BUIOR HPOMBIIIIEHHEIX M TIPOOBOIECTREHHLR
TOBAPOB.
Temarnyeckoe ONaHAPOBaHue
10 xnace
| Ne Hanmenosanye Pasmena, reMnl | Tacm i
nn yYaelroro
BPEMEH
i Hpenver oprammaeckoi Xuvun. Teopus crpoemmyg | 2
= | OPTaHWYSCKIX COSOUHEHMH B
1 YTIeBOmOpOIE | Fix OPUPOTHBIE HCTOYHRKR 12
i Kuenopon- n A30TCOACPKAITHE  OpraEEYecKHo [4
COEIHERH R
4 Oprasuyecka s i ORLECTRO 5 ]
| Peaspanoe BPEMA |
L] Beern 34
11 xnace
' Ne Haumenopanne Pasgena, TeMor Yacnr —|
| m/m YaebHOrO
| BpeMeHHA
I Crpoerse Bemects 9 :
2 XuMHIeCKHe pearnmy 12
3 Bewlectia 1 mx capficrea 9
4 | NHMItE H COBDEMERHDE DBIEeTED 4
M Beero | 34
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