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TTosicHMTEIbHAA 3allliCKa

TIporpamMMa yaeOHOro Kypea «YI36paHHEIE BODPOCHT obmeh u HeQpPraHuecKkol XMMIHA: 0T TEOpHH K MPAKTHKE? npeHasHA¥eHa A1 yIAIXCA
11 KNACCOB, MPOSBILTIOMIHE [IOBGIIEHHEIM HATEPEC K XUMAH, CTpeMSIIEHC K TIPOAOIDKEHAIO obygerms B BY3ax 10 XAMHEIECKIM CIENHanbHOCTAM. B
XOJie H3yHeHus Kypcay YYANIEXCS PACIIAPIIOTCA 1 yriIyGIsnoTCs 3BAHKA 110 oGmeif B HeopraHIIecKoH XHMUL, hopMHpYIOTCS YMCHHA IpPEMEBSTH
TeopeTHHecKH e 3HAHIT TpH BHITOIHEHNAH 3apaHMi pasmAIBOro yPOBHI CIIOYKEOCTH, PEIIeHHE PACIeTHEIX 32 1@, TIporpamMma Kypea paccauTaga Ha 34
gaca.

Kypc TIpu3BaH pasBUBaTh pHTepec yIAIMEKCS K XUMAL, YryGIISTH MX 3HARHMA [0 XHMHH Jepe3 BHUIONHCHHC 3aaHEH NOBHITIEHHOTO K CIOKHAOTO
ypOBHH, perucHue pacHeTHBIX 3a/aT, cocoBCTBOBATD B AANBHeAeM yCHSIHOMY TIPOXOMICHHIO rocynachBeHHoﬁ HTOroBOH aTrTecTalii ofygato-
MEXCS ¥ MOCTYILICHHAIO B BY35L

TIporpavma IpeamoNaract OTKa3 OT TPAagvIHOHACTO pENpoOLyKTHBHOTO [IOIXOAA « BLIIONHEENIO 3aaHAH ¥ PeleHFEO 3a71at, TPEANONAraiomero
pACIeTHI 10 TOTOBEM, 3ayyeHHbIM HAU3YCTH dopmyam. Tlpu moxfope 3aaHH AKIEHTHPYSTCH BHAMARNAC Ha TAKHE 3ANAHIS, TIPU BLIIONHEHAH KOTO=
PHIX YUAIIHECS IOy YAI0T KaKyl0o-TO HOBYIO A (OPMAIIHIO M HABEIKA, MX pemesye NpeanonaraeT CHETE3 HOBOTO SHAHISA Ha OCHORE yKC mMeione-
rocs.

Llenp xypea:

pacrIupeHHe 1 yroyGrenne sHaHHE yIAMUXCs [0 pasIAMEEM PasKenaM oBmiel 1 HeOpTaBMIecKoll XUMER yepes BRIIONHEHHAC 3aJ1aumii TIOBBI-

T ITHeHHOTO 'HHGHO}KHOEQ,prBBﬁ,LP@y{C}{L EdpAatC'-ICTHBIX 3aJad B COOTBETCTEBHH C COBPSMBHHBMH 'I‘p36 OBaHusIMHA K YPOBHIO JIOATOTOBKH BEITYCKHAKOS

[TKOJBL, Pa3sBUTHE HX IO3HABATENBHBIX ﬁHTepééo*ﬁ;’ﬁjﬁpﬁﬁpo*ganﬁc‘nomt;eexeopo MBIIICHIA.
3amagy Kypea: ST | S R SR SR
PacmpHTh 00pa30BaTeIbHOS [ONIe YHAMMXCS B COOTBETCIRAN C [103HABATCIHHEIMA poTpeGHOCTMHM ¥ MHIEP ecaMH.
Vrny6uth i pacitupuTs 3HAHES YIAIWXCA YO XMMUH Hepes REITONHEHYE 3afaHNH NOBHIICHHOTO 4 CHOYCHOTO YPOBHS, PEiICHAS pacueTHBIX 3a1a.
CrocoBcTBOBATE PA3BHTHIO TBOPYECKOTO Ipoxecca MBIIICHSL, JIOTHYECKOr0 MATEMATHIECKOTO MBIILICHNAL, TipeAOCTaBAECHHIO RO3MOMKHOCTH CaMo-
CTOSTENHHOM JeATeTbHOCTH yuaierocs, BEIPAOOTKE YMEHISA HaxXOMUTh PEIICHHE B HeCTaHAAPTHOHU CATyaHH.
BoCIATHIBATE CAMOCTOATENBHOCTE B paboTe U BOJIO K TIpEORONCHKIO TpyRHOCTEH.
[IpOKOIKKTE PasBHTHe ymenus paborarh B KOJUIEKTHABE Ha JIOCTIDKCHHC o6n1ero HOJNOKATENBHOIO pesybTara, BECTd JECKYCCHIO, OTCTanBaTh CBOX0
TOUKy 3peHHs, 00BEKTUBHO OLIEHHBATE PE3yJIBTATH cROEH HeATEHEHOCTH i NS TeNBHOCTH HpYrTX YHamykes B IPyHe.
CrocoBCTBOBATS PA3BUTHIO yMEHHA paboTaTh ¢ pasiTHEIME yicTOUHUKaMK HHbopMatH, IpOU3BOSUTE orGop MaTepHana.
Cozparh YIALEAMCS YCTOBHA 11 YCTIEIIHOTO NPOXOXACHNAA FOCY JApCTBEHHOH HTOTOBOM ATTECTAAH.

8. Tlomours y4antuMcs Ipa nanpHeHIeM H3YUCHAN XUMHK BY3e.




_ 3HaTL/TIOHEMATE: e R PR R D YHaIIHECS NODKHE]

OCHOBHEIE METOHI:

@poRTATHHEEN Pa3bop PAsMTIEEX TOMXOH0R TIpH BENTOJHEHHY 3a)aHul W PeIICHAS 3amay.

. I'pymmoBoe B MEAMBHIYANTEHOE CAMOCTOSTCIEHOE BEIMONTHCHHAS 32]IaHNl, TECTHPOBAHYE, PENICHNE 3a7ad.
Kommexrruenoe obeynagenne perneHust Haubolee CIOXHELR 1 HECTaHAAPTHELX, 3aAHMiL,

. Pafora ygarmerocs no HH/IRBHAYaNEHOMY 00pa30BaTeIEHOMY MapIIPYTy.

PafoTa ¢ ZonomHATENEHEIME HCTOYHHIAME authopmanmy (cOopHmKA 3anad, pecypcst METepHer) mms nonbopa 3ananmit OlpeAENEHHOM TeMa-
THKH.
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[Tnapmpyemsiit pesynsTar o0yueHMs

IIo oxonvarmnu yyebrOro kypea «M36pannsie Bonpock: obmel & HEOPraHKIECKOM XAMUA: OT TEOPHH K HPAKTHKE y9anHecs JOJDKEEL:

- OCHOBHEIS BOl'!.pOCI:I COBpCMeHHOfI XHMHAM: CYpOcHHE aroMa, CTPOCHNE BeImecTra

- 32KOHOMEPHOCTH U3MEHEHMS CBOHCTB 3JIEMEHTOB M MX COSTIHEHIIA B TEPHONMIECKOH CHCTEME XUMMYECKIX DIEMELTOR .. Meuneneepa;
- CBOHCTBa METanios, HEMGT&TIJIOB, OCHORHEIX KIACCOB HBOpFﬁ.HH‘IeGI{I’IX H OPrasHYeCcKHx COeﬂHHeHHﬁ, CHOCOﬁBI HX I'IOII}"ICHH}I;

= I"BHGTH‘EECKYIO CBA3b Me}Kﬂy OCHOBHBIMH KHacCaMI HeopraHqucm«Ix H OPraHNYecKHx COG,I[HHGHHE;

= HGOﬁXOI[HMOGTL SHAHHI XHMHYECKHX CROHCTE H CHOCOGOB nonyqer{uﬁ BCIIECTB HMa YCOeimHoro PeImensa PACUYETHERIX 3anmay;

- OCHORHBIE METOAEI PELICHAA XHMHAYUSCKEX 3aaay — HHCBMCHHI;IE, YCTHBIﬁ, BKCHGPHMSHTaJIBHBﬁL

OcBouTs:

= OCYIIECTBIATE PAMA MOCIEH0BATENBHELY AeHCTRIUIN: [IPOARANA3APOBATE COCTAB BEIECTB U3 CIIHCKA, BEIOparh BenlecTsa, KOTOPEIC MOTYT IIPOSBILATE
CBO¥CTBA OKMCNHTENY ¥ BOCCTAHOBRHTEII B Peaxuuy; o MpeCTABIICHHBIM B VCIIOBHH KNACCHUKAIEOHHEIM NPH3HAKaM BEIECTB H/HIIH [IPU3HAKAM
TPOTEKAHMA XAMUYECKIX PEAKIFH OIPEAENHTS IPOYKTEY PEaKUAH; COCTABUTE HJIEKTPORHBIH Gananc peakumy u Ha ero OCHOBE paccTaBUTh K03ddu-
UHCHTS B YPABHEHMH PEAKLWH; ONPEAETATE OKUCTHTEND H BOCCTAHORUTEIND B COCTaBICHHOM YPaBHEHHH DEAKHH,

~ OIPEACNITE IPONYKTH HA KATOAE M AHOME IPH JIEKTPOIIK3E PACIIABOB ¥ pacTBOPOB CONEH; COCTABIMATE ypaBHeHns peaximii SAEKTPoIM3a paciia-
BORB ¥ PacTBOPOB CONEil;

- BRIOHPATh B3 IPEANOKEHHOTO CAUCKa BEIUECTRA, MEXNY KOTOPHIMU HPOTEKAET PEAaKLMA HOHHOIO obMeHa, a TaKKe IOKa3aTh MOHMMAHHE MexXanusMa
PCAKIHY, COCTABUB NOJHOE ¥ COKPAINEHHOE HOHHOE YpaBHEHU:;

~ OTIPEACIATE MIPHHAIENHOCT HEOPTAHKYECKIX H OPraHHYECKYX BEMIECTB K TOMY HIIH HHOMY KJIaccy COeIUHEH U},



- OCYINECTBIATE PII [OCTEOBATENBHBIX JeHCTBEHA MPH PeCHIE pacueTHEX 3a/a COCTARMTH YPaBHEHHA XUMHTECKAX. peakigii (COrTacHo JAEHEM
YCHOBHA nafadn), HeOOXOMEMEX ML REIHONHEHN CTEXMOMETPHISCKIX PaceTos; BEIIONHHTE PAcdcThL, geobxoamMEre Al HaXOXTCHHA 0TBETOB Ha
JoCTABNEHHEIE B YCHOBHY 3a/Ia9H BONPOCEL; CHOPMYNHPORATH JTOTHUECKE 0BOCHOBEHMEIA OTBET Ha BEC [OCTABJEHHHIE B YCIOBHHA 33fAHHA BONPOCHL
(mampEMED, ODpENCHATE (PH3AIECKYIO BEMMIHHY — Maccy, 00BEM, MacCoOBYIO JOmo REImecTBa).

- IIPOTHO3APOBATE, oficyxaarh i 0B0CHOBEIBATE CBOIO TOUKY SpPEHHS DY PEIICHHIL pacYeTHRIX 3a/1aq H BEITOIHEHMA CILOKHBIX JafaEtH;

- PEMEBATH PAsIATHEIC crocoGs! pemeHHa PacueTHEIX 33t [CIIONBL30OBAHNE MPONOPIliY, METON npuBefieHAs K eHENC, pelicHre [0 ToTOBNM
(opMyIanM, cocTaBieRne anrefpandeckux ypaBHeHuH ¢ OHHM, ABYMA HEA3BECTHEIMH, CHCTEM yPpaBHEHMH # JP.

- BEIIONEATE CIEAYIONIHE HoCIIeKoBaTebHBIE JeHCTBUS: onpereneHue MoexyspHoi HopmyIel BEINecTBA HAa QCHOBAMMH BEIUMCIEHANA ¢ HCIONE30-
papzeM (pr3uyecKux BEIMIHH, 3aMaHHbIX B YCHOBHH 3aMa9H; YCTAHOBJIEHHE CTPYKTYPHL BemecTsa No yKasaHHbIM cpOMCcTBAM HIE cpocobaM NOomyae-
¥ 3TOTO BEIIECTBA; COCTABICHNS ypaBHEHAS PEaKIH, YKA3aHHEOTO B yCIOBHH 3aJaHH.




Cozepsxanue nporpaMmel

Pasnen 1. Crpoensie aroma. Ctpoenne remecTea. (5 1)

CoBpeMeHEEC NPEACTABNCHAS O CTPOSHHM aTOMa. PACITPENENCHIE IEKTPOHOB B ATOMAX TI0 SHEPIeTHYECKAM YPOBHAM M HOypOBEIM. Ilepn-
OIFHECKHH 3aKOH, NISPHOIMHEcKast CHCTeMa XuMIrdecknx sneMerToB JL. . Mengeneesa u ctposHue aroma. Buibr XuMyHeckux cBs3eli: HOHHASL, KOBa-
J€HTHAT HEHONAPHAA M TOJLIPHAs, MCTAINIMHECKAS, BOXOPONHAS, 3aBHCHMOCTE CBOHCTB BEIIECTB OT BEIA XHMUIECKON CBASH H THANA KPHCTAIUTHTE-
CKOM permeTKH.

Pazmen 2. OxmcimTeNbHO-BOCCTAHOBUTENLHELE peaxipn. (6 4.)

Otargrie OKHCIHTENHHO-BOCCTAHORATEIIHHEIX peaKL'(PIﬁ ot peaxum‘i HOHHOIO 0OMeHna. CTemeHs OKHUCIICHMS., HPOHCCCBI OKHCJIICHHA H BOCCTa~

- e e HOBACH - J VI THEIE- QK CIEAT G- H-BOCOTAHOBEITGIHL - wrr-v ~rewr ~ormmmee mmes | rom o eme e e e e e e e oo e e e

BoccTanoBHTENBHEIE CBOMCTBA METANNOB — NPOCTHIX BemecTB. OKACTHTENLELIE M BOCCTAHORHTENBHEIE CBOHCTRBA HEMETAIIOR — MPOCTEIX Be-
mecrs. OKHCHUTeNEHO-BOCCTAHORUISIBHEIS CBOMCTBA BEIIECTB, 00pasoBalHKbIX JIEMECHTAMH B HU3IIEH (OTpHNATENbHOMH), BoCIIeH (TIOMOXHTENBHOIH)
4 TIPOMENYTOTHBIX CTENCHSX. OKHCICHITL

MeToznsr coCTaBNECHYS YPABHEHUE OKHCIUTENEHO-BOCCTAHOBATENBHEIX PEaKIFA: MeTO) SHEKTPOHHOr0 Gallanca, MEeToM nonypeakuai (MeTos
AMEKTPOHHO-HOHHOTO OajaHca).

Bmanue ycnosuil Ha MPOTeKaHHE OKHCIHTEIBHO-BOCCTAHOBHTENBHBIX IPOIECCOB.

SNEeKTPONHU3 KaK OKHACIATEILHO-BOCCTAHOBATENEHEL Ipolecc.

OxurcmiTe T-HO-BOCCTAHOBUTEINBHEIE PEAKIIHE B OPraHHYECKOA XUMHH.

Pazzen 3. Peaknun noHHOro o6MeHa MEXAY PacTBODAMY DTEKTPOTHTOB (4 1.)
Vionnwie ypasuenns. Cuibnbie U cnafele sNEKTPONKTHL. YCIOBHS TEUEHMs! peakiiii HOHHOro ofMeHa N0 KOHIA. XUMHUUeCKHue CBOMCTEA Be-
IEeCTB OCHOBHEX KIACCOB HEOPTaHHYECKHX COSAMHEHMH B CBETE TEOPEH 2JEKTPOIHTHUECKOH AHCCOIHAIHH,

Pazpen 4. I'eneTHyeckas CBA3b MEXKIY KIIACCAMH HEOPTAHMYECKHX COSMMHERHH (8 1.)
Knaccrbuxariis Heopranudeckux semecTs. IIpocTeie BelecTBa -~ METANNE! H HEMETAIUIH, XHMHUYECKHE CROMCTRA.
Peaxuud, MOATBEPAAONINE B3AHMOCBS3h PA3IMIHEIX KITACCOR HEOPraHMUECK X BEMECTB.

Pazgen 5. I'enernyeckas cBA3bL MEXY KIIACCAMH OPLAHMYECKHX COSMMEHERM (3 1.)
Knaccuduxanus opraHu4ecKeX BemecTB.
Peakityn, TIOATREPXNAOIIEE B3AHMOCBA3E OPraHHIECKAX COEMMHEHHI.




Pasnen 6. BrramcneHus H0 YPaBHEHAAM XUMAIeCKUX peaxumii (6 4.)

OCHOBHbIE THITBL PACYESTHEIX 3a/a4. Tpeboparus Kk OHOPMICHIIO 3ana™: IpaBENBHAS 3aTUCh YCIOBHA 3a/@d, BLITONHEHAS PEIICHHS C [I0sICHE-
TV, COBIIONEHHE Pa3sMEPHOCTH B pacieTax, 3aI¥Ch OTBETOBR H HX OKPYTJICHES.
BEIUECIEHAS 10 YPABHEHHAM KUMEAICCIUX peakiuit, Korra OHo H3 pearupyoHEX BeMECTB fAHO0 B w36pITKE. BEEIHCISHIC maccosoit (06beMHOH)
JOJH BBIXOKA IIPOAYKTA PeaKiliy (8 %) OT TEOPETHYIECKH BO3MONKHOLO- BraucleHAS IO YPaRHSHIIM XUMUICCKAX peaxiyiif, eci yKa3aH BhIX0 po-
AyKTA Ha K&KAOH Ccrafyd. OnpeejeHyue cocTaBa coneit B IpOIIECCEe PEAKTHY HEHTpaIM3aliy, BLIHCICHEE HX MAcCOBOH HONH B 06pa3soRaBIIeMCSL
pacTBOpe. BEMHCICHUA 1O XVYMHETECKHM YPABHEHMSM PeaKilyi RRAMMOJIEHCTBYA METALIOB C PACTBOPAMA corneit. Pacuersl, CBA3aHHBIE ¢ TOJYICHACM
BEIIECTB ¢ HOMOIIBIO IHEKTPOJH3A. Pacreoperme. Pacraopsl. Maccosast oM PACTBOPEHHOTO BEMECTBA B pacTBope. MonspHas KOHISHTpauus. Pac-

TROPHAMOCTD BEUIECTB. Kpucramgoruaparsl. HeticTprs Haj pacTBOpaMH, COTIPOBOKAAIONTHECS TIPOTEKAHIEM XEMHOecKEX peakmgi, OnpeencHue co-
cTaBa KpACTAIUIOTHAPATOB.

Pa3pen 7. Haxoxnenue MOHCKYIAPHOH hopMy LI BEIECTRA (24.)

OnpefeneHie MOJIeKyispEo#  (opMyJIBI BEIECTRA IO MACCOBLIM [IOJLIM MEMEHTOB, IO MPOZYKTAM CrOPAFHA. OrnpezeneHre CTPOSHN Opratude-
CKWX BEIIECTB II0 XapaKTEPHBIM PEAKIIHAM.




KamernapHo-TeMaTrIecKwi 1man

Ne | g 2 Tema ° OHEMEHTEI TpeboBanus x yporHio Jata nporenenma
E o E 3aHATHA ff‘, CONEPIKaHMA [IOHTOTOBKH
§ E 3 8 g 3 yUammuxes
% g E o E S IInan Daxr
"E‘ ¥ b
1 5 | Crpoerme artoma. CoBpemeHnbIe 3HATH/MOHUMATE:
Pacnpenenenne OpSICTAaBNCHUA O |- OCHOBHBIE BOIIPOCHI COBPEMEHHOM
3NEKTPOHOB B CTPOGHAH  &TOMA. | XHMHU: CTPOSHIE aTOMA
aroMax II0 BHep- Pacnpenenenue T O
- TeTHIECKHM ™~ ™ SIERTPOHOE B @10~ | T
YPOBHSAM H MOJ- MaX IO 3SHEPreTH-
YPOBHSM, YECKHM YPOBHSIM H
TIOXYPOBHSIM.
Ileprnomyeckuit Iepuomngeckmi 3EaTh/IOHUMATE:
38KOH, IIEPHOIH~ 33KOH, MEpHoAuYe- |-  3aKOHOMEPHOCTH  M3MCHEHHs
decKasi CHCTeMa CKas CHCTEMAa XMH-

Crpoenne aroma. CTpoesue BemecTsa

XNMHYECKHX 25~
MCHTOB

MHEY9CCKHUX 3JIEMEH-
TOB

CBOACIB 3JIEMEHTOB ¥ HX COSHHHE-
HHf B NEPHOAMYECKOl CHCTeMe XH-

CKHX CBf3eil.

MEYECKHX JNEMEHTOB
H..Menneneepa I H Meuneneesa u | .M. Menneneega
H CTpOEHHE aro- CIpOEHHEe aToMa.
Ma.
Bumer  xumuge- Bumsr xuMugeckux | 3uars/monpmars:

CBs3eii: KOHHAaA,
KOBAJIEHTHAA HEIO-
JIpHat H  IIOJSp-
Hafg, MerajiHde-
CKasg, BOINOpPOAHAS.
3aBUCHMOCTS

CBOMCTB  BeHIECTR

- OCHOBHBIC BONPOCHI COBPEMEHHOI
XHMUH. CTPOEHHE BEeIecTBa




OT BHAA XHUMHUE-
CKOH CBI3H H THIA

KpHCTaImIecKoi
PEeIEeTKH.
Brtnonuenwe  Te- CtpoeHue atoma. | OCBOMTE:

CTOBEIX

«CrpoeHHe aToMa.
CipoeHme  Beme-
CTBaY.

3aIaHHH
E['O mo Teme

CtpoeHue BeLIECTBA.

- TEXHONOrHIO BHIIONHEHWS TECTO-
BBIX 3ajaguii (BHOOp ONHOrO WM
HECKONBKHX OTBETOB H3 IPEI0eH-
HOTO II€pedHs, 3afiaHie HAa COOTBET-
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OKI’ICJIHTCJIBHO-BOCCTE[HOBHTGJIBHBI

CTBHE)

OCHOBHEBIE TI0JIO0- Ormrame oxuenga- | 3Harh:

HKEHM yIeHHs 06 TERLHO- ~ OCHOBHBIE [TOJIO>KCHHS YIEHHT 00
= OKHCHHTEIBHO- BOCCTAHOBHUTENE- OKHMCITHTENIHHO0-BOCCTAHOBHTEIIBHBIX
51 BOCCTAHOBHTEIE- HEIX peakuui oT PEeaxuax;

?Ei HEIX IIPOIIEccax peaKuii MOHHOTO | YMETh:

-1-0bMeHA.-CTeneHs

okucnenus. [Ipo-
HeCChl OKHMCHEHNT 1
BOCCTAHOBACHH .
Tumraasle oxHUCIH-
TelH ¥ BOCCTAHO-
BHUTEH.
Boccranosutens-
HLIE CBOMCTBA Me-
TaLIOB — MPOCTHIX
BelecTs. Oxucim-
TeNnbHEE H BOCCTa-
HOBUTEILHEIS
CBOlcTBA HEMETAN-
JIOB — XIPOCTHIX Be-
mects. OKucIu-

-~ OCYINECTBISATE P TOCHEHOBA- - -1
TEILHBIX JEHCTBUH: IpoaHani3ypo-
BATh COCTaB BEIUECTR B3 CIHCKA, BEI-
Opartb BeliecTBa, KOTOPEE MOTYT
IPOSBIST: CBOHCTBA OKKCITUTENS U
BOCCTAHOBHTENA B PEAKIUH; I10
HPEACTABICHHLIM B YCIIOBHH Kiiac-
cHUKAUMOHHBIM IIPU3HAKAM BE-
IIECTB H/MAY IpH3HAKAM IPOTEKaHHS
XAMHYECKUX peakiuii OnpeaeiHTs
HPOAYKTh! pEaKIlHH.




TENEHO-
BOCCTAHOBHTEIE-
HEIE CBOiCTRA Be-
mecTs, 00pazoBan-
HBIX SNIEMEHTAMH B
Hu3med (oTprna-
TENBHOH), BRICIIEH
(monoxuTENHEHEOIH)
¥ [IPOMEKY TOUHBIX
CTEICHAX OKHCIIe-
HES.

Brmomense re-...} 1| -Crenens-oxmene-—|-OeponTs: B P ————— S
CTOBBIX 3alaH¥ii Hus. IIpoueccrr - TEXHOJIOTHIO BEITONHEHHS TECTO-
ET"D mo Teme OKHMCJECHHA ¥ BOC- | BEIX 3afaruii (RE160p 0HOTO mim
«OKHCITHTENEHO- CTAHOBICHHA. TH~ | HECKONMBKAX OTBETOB M3 MPELIIOKEH-
BOCCTAHOBHTEIH- OMYHEIE OKHCIIHTE- | HOL'O HEPEUHS, 3a0aHHE HA COOTRBET-
HBIE PEaKIuim I ¥ BOCCTAHOBH- | CTBHE)

TeNH,

OxucnuTensHo-

BOCCTAHOBUTENG-

HEIC peaxiiim.
Cocrasnenue 1 Mertonsl coctaene- | OcBonT:
OKHCIHUTENEHO~ HHESI ypaBHEHHIH - COCTaBICHHUE OKHCAUTENBHO-
BOCCTaHOBUTEE~ OKHCJIHTEIILHO- BOCCTAHOBHTENEHEBIX PeaKiuii
HEIX PeaKiuii. BOCCTAHOBHTEIE- YmMers:
Brnusue ycno- HEIX PEAKIHi: Me- | ~ COCTABISTE MMEKTPORHbHA GanaHc
BUH Ha IpOTeKa- TOJ SJIEKTPORHOrO | (3MEKTPOHHO-HOHHEIH Hananc) peax-
HHE OKHCTHTEb- Hanarca, MeTox IIMH } HA €70 OCHOBE PacCTABHTE KO-
HO- nonypeaxiuit (Me- | addriments! B ypapHeruy peaxumu;
BOCCTaHOEHTE b~ TOJ NEKTPOHHO- OIIPENIEIUTE OKHCIATEND H BOCCTA-
HEBIX TIPOTIECCOB. HOHHOTO OajlaHCa). | HOBHTENb B COCTABIEHHOM YpPaBHE-

Bnuszue yemosuit

HUH peaKIHH,




Ha [IPOTCKaHHE

OKHCIHTEIBHO-
BOCCTAHOBHTEIb-
HEIX IIPOLECCOR.
OneKTpoNm3. 2 | Omexrpormmz  xax | YMeTh:
OKHCIHTENBHO- - OlIpedensTh TPOMYKTHI Ha KaTOAE |
BOCCTaHOBHTEN b~ AHOMIE IIPH SJEKTPONU3E PACTHNAROB H
HEI Iponecc. pacTBOpPOB coJeli; COCTaRIATH ypaB-
HEHHq peakumii 3NeKTpoNM3a pac-
IIaB0B ¥ PACTROPOB COIIEH;
OcaouTs:
- TEXHONOTHIO BBINOJHEHUSN TECTO-
BBIX 3amapumii (BEIOOpP OFHOIO MK
HECKOJBKHX OTBETOR M3 MPEHJIOKCH-
HOrQ NepeqHs, 3alaHHe Ha COOTBET-
CTBHE)

.. ) Bpmonmenme | . 1 | Cocragnenme | ¥meTb: ... . . . ..o .
YYIpa KHEHHUH 10 YDABHEHHE OKMC- |- OCYINECTBNSATH pAE I[IOCIEIOBA-
COCTABJICHUIO JIUTENBHO- TENBHEX AcHCTBHIl: IpoaHamH3upo-
OKHCIHATENBHO- BOCCTAHOBUTEIIb- BaThb COCTAB BEINECTB H3 CIHCKA, BE-
BOCCTaHOBUTEINE- BHIX peakumit Opark BemecTBa, KOTOPEE MOTYT
HBIX Peariuii. IPOSENATE CBOHCTBA OKHCHHTENS M

BOCCTAHOBHTENII B peaklpi; HO
IperCTaBliCHHEIM B YCHOBHH KJlac-
Cu(HKaIMOHEHEIM MpHM3HaKkaM  Be-
IIEeCTB H/UITH NpH3HAKaM IPOTEKAHIS
XMMHYECKHX peaknuii ONpeAeiHTh
IPOIYKTH PEaKIIUH; COCTABUTH JMEK-
TPOHHEIA OanaHc peakiyH YU Ha ero
OCHOBE pPacCTaBHUTh KO3(QOHIMEHTHI
B YPaBHEHHH DEaKIIMH; ONpeJeIUTh
OKMCIHMTEIb ¥ BOCCTAHOBHUTENL B CO-




CTABJICHHOM VPABHEHUH PeakmEiL.

3 2 HMoHHEIe ypasHe- Honnste ypasue- 3EATE/TIOHIMATE:
§ HIL. mus, CunsHee | = CBOHCTBA OCHOBHBIX KJIACCOB HE-
g CHabbie SIEKTPONH- | OPTaHMYECKHX B COEUHEHYI:
é 161 Veriormsa Tede- | OceomTs:
5 HHA peakiuii HOH- | - COCTAaBNEHKE peaKiaii MEXIy pac-
8 Horo obMeHa 1o TBOPAMH 3NEKTPOJHMTOB B MONEKY-
B xoHIa. XuMmpae- JFIDHOM M HOHHOM BHJE;
é CKHE CBOMCTBA Be- | YMETh:
g INECTR OCHOBHEIX - BEIOHPATE B3 IPERTOKEHHOIO
g KJ1acCcoB HEOPraHH- | CIFCKA BEMECTRA, MEXAY KOTOPHIMHE
£ YECKHX COEIUHE- NPOTEKaET peakils WOHHOTO 0OMe-
- ‘5 I -HEH-B-GBeTE- TEOPHE-| Hia; A~ TakKe ~TOKa3aTs  MoRmMaLEge |~ "~ [ T v
g 3NEKTPOJIHEHYE- MEeXaHH3Ma PEaKIiy, COCTABHB IOJ-
S CKOH JuCCOnMatMy. | HOS M COKPAIMEHHOE HOHHOE ypaBHe-
g HYISI.
S Brinonsenue Honuste ypapae- | YMETE:
g YTpaXKHeHuH 1o HuUS, - BHIOHDPAaTE H3 NPEANOKEHHOro
ﬁ COCT’({'BHBHHEU pe- CIIICKA BEIECTBA, MEXIY KOTOPLIMHE
9 aréuma HORHARY NPOTEKAST peaxuds HOEHOTrO o6Me-
3 oa:r:*;a :;ﬂex- Ha, 4 TAKKe IIOKa’aTh IOHHMAHHE
g spoﬂm‘;& MeXaHHu3Ma DEAKIUH, COCTABHB TONI-
5 HO€ 1 COKPAIEHHOE HOHHOE YpaBHE-
P HHAL.
4 Koaccnduxanps Knaccuduxanus YuMeTs:
HEOPraHHIeCKHX HEOPTraHHYECKHX - ONIpeXeNArh NPHHANIEKHOCTE He-
BEIUECTB. BENIECTB. OpPraHHYeCKHX BEIIECTR K TOMY HIH

T'eneTiueckas cBS3L

HHOMY KNACCY COeNHHEHII




Brmoneenne Te- Krnaccuduxarys OcBouts:

CTOBBIX 3aJMaHRit HEOPTraHHYECKHX - TEXHOJIOTHIO RENIONHEHMSI TEeCcTOo-
E'9 mo Teme BEIIECTH. BEIX 3ajaHui (BROOp OAHOrC WM
«Knaccnduxanps HECKONIBKHX OTBETOB M3 [IPEIIOMKECH-
HEOPTaHAYECKHEX HOTO HepeyHs, 3ajaHue HA COOTBET-
BEIECTEY CTBHE)

I'enetryeckas Peakmuuy, ooN- | 3HATH/IOHAMATE:

CBSI35 MEXIY TBEPKIAIOIITHE - CBOMCTB2 OCHOBHEIX KJIACCOB He-

KlaccamMu  Heop-
TAHHYECKHX CO-
ESIHHEeHHIT,

B3aHMOCBA3EL  pas-
JMYHBIX  KJI4CCOB
HEOPra=HYeCKHX
BELIECTBR.

OPTraHH9eCKHX COEOWHEHMH, CHOCO-
OBI HX IOy 9enusT;

- TEHETHYIECKYIO CBA3b MEKIY Oc-
HOBHBIME  KJacCaMi HEOpraHude-
CKHX COGOUHEHHI;

YMerts;

- MBICIGHHO IPEACTABHTL SKCHOEpH-

CTaBHTL YDaBHEHMsS DeaKImii oIu-
CAHHOIO SKCIEpHMEHTA.

MEHT, ONUCAHHBEIH B 33laHHM, CO-

Merammer: obmmue
XHMHUYECKHe
CBOMCTRA.,

Ilpocteie Bermectna
- METaBl; XUMH-
9JEeCKHe CBOHCTRA,

3HaTh:
- XUMHWYECKHe CBOfIGTBa METaINIOR.

Hemerammer:  06-
e XEMHYECKHE
CBOHCTRA,

IlpocTrie BemmecTsa
~ HEMETANNBI XH-
MEYeCcKHe CBOH-
CTBa,

3HaTE:
- XHMHYECKEE CBOMCTBA HEMETAIIIOR.




TemeTraeckad 2 Peakitmu, 104~ 3HaThH/HOHUMATh:
CRA3b MENCEY TBEPIKIAIOIHE - cBOMCTREA OCHOBHBIX KIAccOB HE-
KNaccaMe Heop- B3aHMOCBA3b pas- OprasmgecKax COeHEHHA, CII0COo-
raBEp9ecKkax  Co- MAYHEIX KIACCOB 051 U¥X TIOIYICHHS,
EAHCHIH. HEOPTaHKIECKHX. - TEHETHYECKYIO CBS3b MEKIY OC-
BEIIECTB. HOBHBLIMH KllaccaMK Heoprangde-
CKHX COSIMHCHUH,
Vumers:

- MBICIEHHO IIpEeNCTABHMTL SKCIEPH-
MEHT, ONMCAHHBIL B 3ajaHuH, CO-
CTABHMTH YPABHEHMS PEaKUHH OIH-
. ..__.|CAHHOro SKCICPHMEHTA.

5 3 KnaccaguKangs 1 | Knaccnduxanus Ymers: o i
: OpraHHYeCcKIX OpraHEYeckHX Be- | - OUPEAeIATh HpYHAUIOKAOCTh HE-
BEIIECTB. INECTB. OpTasHYCeCKAX BEIIECTB K TOMY I
MHOMY KJIACCY COSXHHEHEH;
OCBOUTE:

- TEXHOJNOIHIO BEINONHEHUS TECTO-
BRIX 3amaHuil (BeIGOp OAHOTO HIH
HECKONBKHX OTBETOB M3 HPEINOXKCH-
HOrO IJepedHs, 3a[JaHyue Ha COOTBET-
CTBHE)

Tenemireckas ¢BA3b
MEXTY KiaccaMu opra-
T-TT/TIIP[‘R’HY rOAIIITHE T




TemeTnyeckan
CBA3E MEXTY
KaccaMH opra-
HHYECKUX co-
eMUHEeHMTI.

2 Peaxuwy, non-

TBEPXKIAOIMHE
B3aUMOCBS3E Opra-
HHYECKHX  COenm-
HEHWH,

3HATH/MOHUMATE:

~ CBO¥CTB2 OCHOBHEBIX KIIACCOB Op-
TaHHIECKHX COCNMHEHHYM, CHOCOOE!
HX YOIYUEeHHST,

- TCHETHYECKYIO CBA3b MENKAY OC-
HOBHBIMH KIIACCAMH OpPraHmYecKHX
COCHHHECHHI;

VMeTs:

- COCTaRIIATE YpaBHEHMS PEaKIHil, ¢
IOMOIBYXO KOTOPBIX MOXHO OCYINE-
CTBHTE IIPEBpAIIEHMS II0 NpPeio-
KEHHOH CXeMe IIpeRpaINeHHs opra-
HHYECKUX. BEMIECTB,




[¥]

BerapcHeEds IO
YpaBHEHHAM XH-
MHYECKHX peak-
HHi, KOoTIa OOHO
H3 Pearupyrommmx
BEINECTE JaHO B
u3bpTKE.  BEHI-
qycleHHe  Mac-
copoii  (o6peM-
Ho#l) jmOoMM BBI-
X0Ja NPOXYKTA
peaxipd__(B__%)

Bruiuricnenuda 1o YpasHeHuAM XHMH4E CKHX PCaKIiK

OT TCOPETHICCKH
BO3MOKHOIO.

OcHOBHBIE  TUIBI
pacyeTHRIX 3amad.
Tpebopamia K
OOPMICHUIO  3a8-
Jaw.  IpaBHNBHAA
3AIHCH YCIOBHS
327139, BEIIOMHEHHE
peleHys C I1osc-
HEHHSME, COOIO-
IeHAe  pasMepHO-
CTH B pacyerax,

3HATE/MOHMMATE:
- HeoOXOmMMOCTH 3HAHHA XHMILYe-
CKHX CBOMCTB M cIlocoboB momyye-
HES BEMIECTB I YCIEIMHOro perme-
H¥isl pacueTHEIX 385a9;

- OCHOBHbIE METOJBI PEIICHHS XAMH-
gecKuxX 3a7ad — THCEMEHHBIH, YCT-
HELH, 9KCIEPHMEHTANIBHEIH.

VYmeTs:

- TPOM3BOAMTL BEMMCHCHHA IO
ypaRHEHIAM PeaKiuii, Korja oxHo H3
pearypyiolux BEMECTB JAaHO B H3-

HX OKpYIIECHHE.
Berumeneunuss  HO
YpaBHEHMAM XUMH-
geCKMX  PeaKIiHi,
KOTHa OAHO H3 pea-
THPYIODIMX Be-
IECTR HAHO B H3-
OriTke. Brmumcne-
HHIE MaccoBoOH
(o6pemuoH) nOnH
BhIXOJla DpoAyKTa
peaxnuy (B %) oT
TEOPETHYECKH BO3-
MOXHOTO. Bbruuc-
JieHus 110 YpaBHe-
HUAM  XHMHYCCEKIX
peakndit, eclM yKa-
3aH BBIXOJ HpPOIyK-
Ta Ha XaxJno# cta-
IIHH.

OEITKE, €CIH OHO HE DEarHpyeT ¢
IIPOAYKTIOM PEaKOy# WIH PeaTupyer
¢ IPOJYKTOM PEaKIlHH;

- IPOM3BOIMTL BEMGMCICHHA IIO
YPABHEHHSIM XUMHYECKUX Peakumi ¢
VYETOM YKa3aHHOI'O BEIXOJA HPOXYK-
T4 peaknyy Ha KaxA0H CTaTHH.




Onpenenenue

COCTaBa coyel B
nporecce  peax-
UHEH HeHTpanmnsa-
LiMH, BEIYHCIIEHHE
HX Maccosolf mo-
Jm B obpa3opas-
IIEMCSL PACTBOpE,

Omnpezenenne co-
CTaBa Colell B mpo-
necce PEaKIER
HeHTpamM3anmmy,
BBLIMHCIICHEES X
MacCoROil monH B
obpazoBaBmeMcst
pacIRope.

Yuvers:

- OIPENeNIsIT: COCTaB CONH (KMCias,
CpeNHSs, OCHOBHAS) H €& MAaCCOBYIO
ZOMI0 B pacTeope, olpasoBaBimemMcs
B IIpOLECCE peaxlye HeHTpanpza-
[(HH.

XHMHYECKHX pe-
aKuit,

TBOpe. MoiapHaas
KOHLICHTpAIHS.
PacTropumocTs
Bemects. Kpucran-
Joruppatel.  Heii-
CTBHS Haj pPaCTRO-
paMi, COIPOBOX-
JaromiHecs TIpOTe-
KaHpeM  XEMude-
CKEX peaxmmii.
Onpepenenye  co-
CTaBa KpHCTalIo-
THAPAaTOB.

- OPOM3BOXHUTE PACUETH IO XHMHYe-
CKIM YpPaBHEHHSM C y4acTHEM pac-
TBOPOB BEIIIECTB, OIPEAEIATE COCTABR
KOMEYHOTO PacIBOpa;

- HNPOH3BOAUTE PACUETHI MO XHMEYe-
CKMM YPaBHEHHAM C yIacTHEM Kpu-
CTaIUIOTHAPATOB;

= QIPEACHATE COCTAB KPHCTAIOIH-
paToB.

Brramcnenns mo 1 Brruenenns oo | YMeTs:

XUMITYECKIM XMMHIECKHM YpaB- | - IPOU3BOAUTE PACYETHI IO XMMHNE-
YPaBEEHMAM pe- HEHWIM  peaKIMil | CKEM YPaBHEHUSM PEAKIM B3auMo-
GKIHA  B3aHMO- B3aFMONCHCTBUS NEeHCIBHA METAUIOB C DPACTBODPAMH
JeHCTBHS MeTal- METalIOB ¢ pac- | coneti.

JIOB ¢ pacTBOpa- TBOPAaMH COJeH,

MM COJIei.

He#icreus  Hag 1 Pactropenme. Pac- | 3HaTL/DOHAMATL:

pacTBopaMy, co- TBOpH. Maccosas | - WOHATHE «pPacTBOPHMOCTB  Be-
MPOROXKIAIOINHE- JONsl PacTBOPEHHO- | INECTBY; N S IR
~Cs- IPOTeKaHueM |~~~ | TO BeifecTsa B pac- | Vmets: ~~ I




Pemervie KOMOH-
HHPOBAHHEIX 34~
aad.

OCcHOBHEIR THIIBL
PacHerHeIX 3a7ad.

3HaTh/IOHUMATE:

- HeoOXOAMMOCTE 3HaHHMA XUMHYe-
CKUX CBOMCTB H CHOCOOOB WOJyde-
HES BEILIECTB N YCUEUIHOTO peLe-
HHS PacYeTHBIX 3a1ad;

- OCHOBHEIE METOJBI PEIIeHHS XHMF-
QECKHX 3a0a4¥ — IHCHMEEHBIH, YCT-
HEIH, KCTCPHMEHTATTHRETH;
OcBouTE:

- OCHOBHBIE CHOCOOBI M IIPHEEMEI pe-
LISHMs pacdeTHHIX 383y pasIHuHbIX
THIIOB, & TAXKE KOMOWHUPOBAHHBIX

1 3aaa;

YMers:

- DPOU3BORKTH PAacUETEI II0 ypaBHe-
HESIM XMMHYECKHX peaKiuii, CBA3aH~
HBIX C TOJNyYeHHeM BEIIECTB 3JeK-
TPONUTHIECKIM CIOCOO0M;

- OCYHIECTRILATE PSA  IOCICHOBA-
TENBHEIX JOCHCTBUE IIpH pENICHHH
pacyeTHBIX 3aIad: COCTABMTH ypaB-
HEHHS XUMHYecKMX peakrnuit (co-
IJIaCHO AAaHHBIM YCIOBHA 3aAatH),
HeOOXORMMBIX JUIS BBEIIOJHEHUS CTe-
XHOMETPUYECKEX PAacUeToB; BEIIOJ-
HUTH pacyeThl, HEOOXONUMEIE A
HaxX0JKAEHIS OTBETOB Ha IOCTABJIEH-
HElE B YCIOBHM 3aJ@4d BOIIPOCEL
copMmymHpoBaTs Jiorgueckn oboc-
HOBAHHEIE OTBET HA BCe NOCTaBNIEH-
HEle B YCJIOBHH 3afaHHf BOIPOCH
(mampuMep, ONpeenuTh (QU3HYe-
CKYI0 BEIHMUHHY — Maccy, OOBEM,
MACCOBYIO JOJIIO BEIECTRA).

- IPOTHO3UPOBaTh, OOCY:Xmate H

0DOCHOBBIBATE CBOIO T KV 3PCHHA




Haxoxnenwe Monexynapuoit dopmynsr pe-

IECTBa

Onpenmenenne
MOJIEKYISpHOH 1
CIPYKTYPHOM
dhopMynrl Beme-
CTBA IO MACCo-
BEIM JONIM 3Ie-
MEHTOB M Xapak-
TEPHEIM  peaKIH-
SIM.

Onpenenenne mo-
nekynsaproii  pop-
MYJBI BEIIESCTRA IO
MAacCOBBIM  JIOJIAM
anemenroB. Ompe-
IeNeHHe CTPOEHHS
OpraHuyYecKnX Be-
LIECTB IO Xapak-

TEPHEIM PEAKITHIM.

3HaTE/MoXMaTE:

-~ HEOOXONMMOCTE 3HAHMT XHMEYIE-
CKHX CBOHCTB H CIIOCOCOB IIOIy4Ye-
HHS BEIIECTH AJE1 YCIIEIYHOrC pemre-
HES pacYeTHBIX 337139

YMeTh:

- BEUIOAHATE CHECHYIOIINE II0CIIENO-
BATCHBHEIC JACHCTBHA: OIpeleNeHHe
MONeKynsapHol (GopMysl Bemecrsa
Ha OCHOBAHEE BEMHCICHHE C Hc-
AONL30BAHAEM (PUMYECKHX BENIH-
UHH, 33afaHHES B YCIOBHE 3alAuH;
YCTaHOBIIEHHE CIPYKTYpPHl RELISCTBA
IO yKazaHHBIM CBOMCTBAM MM CIIO-
cofaM HONIyYeHHS 3TOTO BEIIECTBA,
COCTABIIEHYE VYPaBHEHWS peEaKHH,
YKa3aHHOTI'O B YCIIOBHE 3aJAHNS.




Onpenenenue
MOJNEKYJNSpHOH H
CTPYKTypPHOH
(dopMynsr  pelme-
CTRa IO HPONYK-
TaM CropaHis H
XapaKTepHBIM
PEaKIIMAM.

Onpeneneayue MoO-
nexyJiApHO#  dop-
MyJIEl BelleCTBa IO
OpOAYKTaM cropa-
gai1.  OnpeneneHune
CTpPOEHMS OpraHH-
YeCKWX  BEMECTB
0  XapaKTePHBIM
peaKITHIM.

3HaTE/IIOHIMATE:

- HeoOXOIWMOCTh 3HAHHA XHUMHIE-
CKMX CBOMCIB H CIIOCOOOB HONyde-
HUS BEINECTB JUIA YCIHCIIHOTO perie-
HHES pacdeTHBIX 32141,

Ymers:

- BEINOJHATE CJIENYIOIMHe IIOCIen0-~
BaTENBHBIC NCHCTBHS: OIpeeNcHue
MONEKyNspHo#t QopMyIsl BEmECTRA
Ha OCHOBAHHER BEIUHCIEHHN C HC-
HONE30BaHMEM (H3PTECKUX BEIH-
UM, 34JJaHHBIX B YCIOBMM 3aKadu;

0 YKa3aHHBIM CBOMCTBaM HIH CIIO-
cofaM MOIyweHHs 3TOr0 BEINECTBA;
COCTABNCHHE YpPAaBHEHMS PEaKIHH,

YCTAHOBICHRC -CTPYKTYPEE -BCIHECTBE

YyKa3aHHOr0 B YCJIOBAM 3a0aHHsL.
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