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JocTuxeHunsa odyvyarouwimecs nocne nyvyeHus
Kypca 7-ro knacca, kak CAICTEMHOIO

« 3HaKT npegmMeT XMMUN, MeTOAbl €€ U3y4YeHUsl, CnocoObI pasaerneHus
cMecen, XMMM4ecKkue 3Hakm n popmyrnibl

 PewaroT 3apgaum Ha cMecu 1 pacTBOpPbI BeLLeCcTB, A0S0 3fIeMeHTa B
cocTaBe CJIOXXHOro BelwecTBa

* [loHnmaroT nHcpopmaLuio, KOTOPYH HECYT: XMMNYECKUNA CUMBOJT
(3HaK), XMMMYeckas opmyna (2

 PasnuyaroT npocTble (MeTansnbl U HeMeTasnnbl) U CIIOXHbIe
BellecTBa: OKCUAbl, KNCNOTbl, COJIU U OCHOBaHUA, - UX COCTaB,
Knaccudpukaumo, cnocodbbl 06pazoBaHUA Ha3BaHUN N 3HaAYeHUe
Hanbornee BaXHbIX NpeacTaBUTesien KNnaccoB coeaAnHEeHUN

« CocTtaBnaT ¢opMyrnbl KraccoB HEOpPraHU4YeCKMX BeLlecTB Mo
BarieHTHOCTU

*  BbINOMHAKT NPOCTON XUMUYECKUN IKCMEPUMEHT C coOsoaeHuem
npaBun TeXHUKU 6e3onacHOCTU, NPOBOAAT HabnroaeHue 3a ero
XoA4O0M, AenarT BbiBOAblI U 0hOPMNAIOT OTYET
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Xmmua. 7 Knacc.

O. C. TabpuensaHa, U. I. Octpoymosa,
C. A. ChapKoBa

CUCTEMHbIN KYPC, HO
ABTOHOMHbI/ MO OTHOLWWEHUIO
K 8-9 KITIACCAM

3

HEU3BEXHbI HEKOTOPbBIE 8
NMOBTOPbI YHEBHOIO -
COOEPXAHUA, MOOAHHOIO B

OBA3ATEJIbHOM KYPCE YXE B

APYITOM ®OPMATE

2

HEOBXOAUMO YUYUTBIBATb
ATOT PAKT NPU PASPABOTKE
COBCTBEHHOMN PABOYEN
NMPOrPAMMBbI 114 8 KITACCA
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2. CogepXaHue Kypca BbICTPOEHO JIOTMYHO U
AOCTYMNHO B COOTBETCTBUM C CUCTEMHO-
AeATeribHOCTHbIM NOAXOAO0M Ha OCHOBE uepapxumm
y4eOHbIX npobnem
Kypca
l
rnasbl
l
naparpadya

l

pasgena naparpada
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§ 22. PACTBOPBL. MACCOBAS
J1I0JIS1 PACTBOPEHHOTO

BEIIIECTBA

OaraxoveTocs O TROMS MDENIPDITIMKN J0MAUHGH Wi WwrnoeHof (a0maeTa o) an-
TG PAOTROPOM NEOOKCHAN ROSOPOSE, CrIMDTONOW HOCTDOWKM MOSE ¥ MILLATHOMOM
crnoma (pwc. 64). Kaxsa nents omocolt nowpors npaactaansioT T npenapares’?

Komnosest, xotoporo 8 npenaparax Gonswe, Hass@aoT pacTeopwtenes. Kax
Eul JyM3ETE, KaKKe [22 DPACTBOPHTENS WCTIONLIYIOTCR ANS NPWIOTORNEHWA RaH-
HeX npenapatoa? KomnoseHT, KOTOPOrD B NPENapatax MeHbLWe, Ha3s\sasoT pac-
TEOPEHHBIM BEWECTEOM. Hax Skl QyM3ETe, B KaKkMX arperarTHbiX COCTORHMEX
HAXOGWNHCE BIATHE ANS NPATOTORNEHHD B3AHHLIX PacTa0OPOe BelwecTsa?

Bz, necoMnenno, oTMeTILNN, UTO NOC MAYVUCHINIC HAMME LOTENNLE IpeHspaTh
UPEACTANYSIOT COOO0HE OUMOPONLIS, XM FONMONSHNNLIES, CMECH, NI XOTOPMX NOIOTLIY-
wTes Zsa mga pacrnoparens. Jlas pparotommenng pacTnopa HEpONCIZa BOJOPOIR
¥ MAIIATIIMIONO CINDTS 15 KANECTEC DACTHOPKTESS UDMMENSOTCS NOSa, 8 JUIS ODiro-
TOLNSNNE ROQN0HE nacTofixy — oruzonut caepr. B xavecrne pacTnopénnux nemecrn
n pomel XONIeKIN MCDOILIOSATHCL THEpRoe nemectno — wog lg, augmcoe nenje

[Mpobnema
naparpada

Pwo. 64. Armousess npanapans DacTuonoa:
3 — woaa; O — aNMMNAGE; B — DRPOKcna

uoLOPOLd

L3
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[Mpobnema naparpada

§ 4. SIEKTPOTUTUYECKAS

JAUCCOIIUALINA

| B payx xummueckHx crakadax Bes amuetok Haxopstce no 10 r caxapHoro ne-

)

s

Pwo. 8. Sncctpomuacp — npwtop ans
ONPRAANGHMR SNONTRONDOSARHOCTH
pocTeopoa

CXa M noeapexHod comm. Kax pacnossare 3TM sewecrsa?

Kro-to npejuroscty pacuoanary #X o uxycy, asbum o ToM, UTO DPAnuIe TeX I
GENOnACNOCT SRTPSIIIAIOT MCOOALMIBATE TeXoH cnocod n xabumeve xuymn. Jpyme,
OUNPASCH NA TPOUNLIE IMAMIK D0 XAMEH, HONOMIRT, WTO CAXAP — NEmjecTno ¢ Mo-
ASKYRUPUOH KPUOTAILNNICCKOH POUSTROH, CACZOBATEARNO0, ACIKO LANNNTON, & OOMIN,

KAK BOIECTHO O MOMMOR ICPHCTIULTINTecICoM
pereTxod, Tyronamanxa. Taxoit onocod
pacomnananes norpebyer Mnoro npess-
mM, & mwransemse caxapa Oymer conpono-
MALTICR OOPAIONIITEM ANMA, HMEXNET0
penpusTing sanax. Koowos x pememeo
ppofnemiy GySeT EMONMO  KPRICTRILTIGE-
axoe orpoemite prx nemecrs. Henomayen
uprbop (prc. 8). Pacrnopssm oba nemecrna
N BOAr B ONYUTHM B PAaCTHOP YoM
DZEKXTPOMM, 1€ ILICMMAM KOTODLIX NPHCO-
CRUNCNN OPONORA.

Bromorrm upnfop n paexrpuveckywo
cetn. JlaMpomcs saroprTos, eCOI PAcTHOp
DPONOZHT DACKTPHUCTICHI TOK, W Mo Baro-
PHTCH, CCXIE PACTNOP €70 NE UPONOZWT.

B pacrnope nosapennoi oome ansenod-
KA DAMOPACTCR, 4 § PACTEOPC caxmpa —
rer,

THIO Cf I TOOPNN DICXTPOANTHICCKON  THCCOIMAINIL
Boaumoil moran n npenpamenite oroil MEIOTEIN 1 TEOIO
nnecnn pyocuxue xasmicn M. A, Kabayxon n B, A. Kaora-
ronaKai.

C. Appenmyc njuumarmysn OpejnoIoMcenie o TON, WTO
Ot PACTIORENEH DNEXTPONNTON DOAC T pParTnope obpe-
IYIOTCH MONN, T. €. DICKTPONNT PACOASACTCN 1B 100NN
wme eeconsepyer. Ofnacnat, nouemy bpro upocxogmT,
UCKPISTY TPRTINTY ANCCOMMAIINIE WICKTROGITA CMOITN Yo
munc Menpeneena H. A, Kobayxos 2 B, A, Keeraxon-
CKXHH, KOTOPLIE UPRMEMUNT XIMIUSCKYI0 TeOpn pecTno-
POT CHOSPO YUMTEAN AR OONSCHENNE DICKTPONNTIONCCKOH
puecconearne. Mx ponoawenns x reopun Appemiyon G
CYIEeCTIeNTLIMIL.

L. Hpunurod snexmpoaumuvecxol duccoyuayuu
RExACMES o3auMOTCUCMOEUC IENTIPOTUING © MOTE-
Kynamu eode, m. €. €20 :udpamayus.

Pacovotpey MexamtaM naeKTpONNTHIeCKod  giocon-
anms wommux cosmemenuit. Buaunze scuosmmmM crpoestme
NOZCKYX DOALI. DTH MONCKYAN NMEIOT YyrIonyn dopwy,
TAK NAK STOMN BOJOPOAR DPACOOACEENIZ 110 OTHOMISHINID
K avoMy xucacposa nog yraos 104,5° Ilooromy mn ato-
NeX NOAopoja OOPASYSTCS MACTHUIIE DROXOGKNTEILILIR -
PRI, & MA ATOMAX IKHCIOPOJIt — OTPAIIIATEALILIR.

Kax e nporcxognT AMOCOmMMAINS ATEXTPOINTON IHOA-
noro erpoennn? Heme ix somecTaTy B pogy, TO NOKPYT nO-
DOXIITEALALIX I OTPRIIATEALNAIR NONUN KPHCTRILINIeCK0dH
PONIETEN DACKTPOMNTE HOGIN BOAL  COPMENTHPYIOTCH
ODOTHNONONONIO AapuaKeNMaMIt conmase (pac. 9)

Mexcy sonasi KPpReTaias DACKTPOTATA I MOATEXYIAME
NOZN NOANMXICT MPHTIOCMIN, CHESL MEMCKY HOMAMI OLNA-

TDOMMTEMM.

BeWecTEa, PacTEOpE KOTOPHX NPOBOART NEKTPHYECKMA TOK, HEILESINT anek-

K snexrpomitad oTmocaTes pacTnOpHNIiZe COXW, [MENOWE N KHCNOTNL.

376 KT PO MT SMM.

BeulecTea, pacTeopa KOTOPLIX HE NPOBOART INEKTDAYECKMA TOK, HAILIEIIOT He-

K mun ornocsres CIINDT, TANO0E, CAXADONA I ARYTIE OPRNNISCItEe OOCAMIeEtE.

B WM NIPHUMHE 3NEXTPONPOBDRHOCTH PECTEOPOS INEXTPOAMTOS?

Boepnee obrsomense proxy suremino aan suypear Hobenencxoit npemieanr Caann-
e Appenye. B 1887 1. ans ofnacnenns aaexrpouponognocT pACTHORON BemiecTs
oM BLMAOYN THIOTETY, NOSYMHEIIYI0 HAYTHOS HOSTHEMICRENNE, KOTOPOC Upenpe-

pasgena naparpada

M3 XpROTALIA Do
TINOTON CHSIMIIIILIM
ZAME BOJN, KOTOPLIS

Taxoit won naswne-
LU0, TWPK AMOCOINE-
SO perrETRod
10O TPONECoN:
1) opeenTanus Noxexyn soguw — ANODOTEHd — BOXPYT
RONON KPROTANNA]
2) mwapamanus  (msamsopcRcTIC)  MONEKYA  BOIN
O UPOTHNONONONNG IEDSMCEMITINN HOMAMM [OBSPX NOCTII0
IO CHON KpECTAINA;
3) mwccommanmus (poone) XPROTALIA  DASKTPOINTA
A DMADETHPONANNNE O
¥Ypanoemee QMCcomManng XAOPMAR NATHRS:

NaCl = Na* + CI".

[Mpobrema

Cranma Aaryor
(1858 1827)

Vinan Ancxcoonms
KaSmyvon (1867— 1942)

Bnagmip
Anoccangpomm
Kuomkoacaod
(1885 —1562)




CMCTEMHOCTD

COCTAB COCTAB CTPOEHME

CBOMCTBA CTPOEHME NMPMMEHEHME CBOWMCTBA
COCTAB COCTAB
MONYHEHKE CTPOEHME HAXOMOEHWE CTPOEHME
NOAYHEHWE CBOWCTBA
MPUMEHEHME CBOMWCTBA MPMMEHEHWE
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NMPOCBENIEHHE

Cepa ornocHTOR KX THOANNLIN ICNETOLLIRN.
i nanepmenni SNCDEE0  dNERrETIHUSCKONO
YPORNE A0 YOTORUNGGH  BOCLMIEBIeICT PO o
ofonouKE ETOMY CEpll NEJOCTAET AUYX DALKTRO-
mon. Iipanasas o oaexTponzg OT IPYFroro eTo-
Mo, CEpl NPORNANET ONMCINTENLMIIE chnojkcTna
3 IPRODPOTAET MUNIMATLIYIO CTEUIENI OXECIe-
mean -2, Cepa cuoconfine UposinasTL it NOOCTENO-
nMTELNNe CEodloTHR, TpROOPETRN B PERYILTATE
oraaum prexTponon (OKHCNENIEN) DOROMCHTENL-
nue crenenn oxarcrenan: +2 (norpeussTan peg-
no), +4 B MaxcuMmaznno soxecnym +6.

Cepa = upupose norpeqseTes n cnobog-
HOM COUTOMMMM, & Tamae n Gopme cymdpazon

n cyanderon.
Baxnedtnnte eyanpuzu: ZnS — cpaxepurn
(mmnxonan obsmanxa), PLUS — sgacnum (cmmm-

nonai Gaecx), HgS — cunceaps n Fel; — me-
Jeanniil KOMweNAN, AN RUpUM.
Haunfionee wmanectmae eyampars: CaSOy, -
2HgO — zune, 2Ca804 - Hz0 — grefiacmp man
noayeodnwi runc, a vaxace NagSO4 - 10H,0 —
YL NAWECTNAN NAM ZRAYOCPOSE COXL, JLAN MU
padurum.

Canoposnas cepa nOTpeqasTCR # IXCpRAX
noryxox nysamon (pen. 23), oosroMy o
OPeKH CUATATE 6F COCTRAMNON WACTIO0 IOJIeN-
moro ewpa. Hiras cnocofuoeret ropers, paoupo-
crpanas Geaudi yRymawmad aus, oepy oro-
MICOTIULAAN € TEMIAIMI! CHLSAMI.

Ipocriae nemecrna. Cepa ofipeayer neckon-
RO UPOCTMX NEMIECTR, COOCOGMIIX TPESPAIATH-
CE OO n ApYroe, T. €. ZAN nef XapaxrTepno
AWISHRE ATTOTPOIINI.

Monenyne KpuUCImMAAXUNeCKod Cepu OoUTO-
AT 1O VDOCLMRE ATOMON, VOPAIYIDIIHX IANMKIYTOS
xoxnmo — mmnen (pee. 24). 9vo Toepmae X pyn-
xpe DUeCTHINNE XPHCTALIIE AHNONNO-INEATON0
noeTa, nepacTmopuMtae nomoxe (pae. 25)

Ecni xprerangemeckyo cepy  paciusmaeT.
® P3N0 OXASANTEL, BEALTRN 5 XOTOAMYID NOXY,
ofpasyercs amopdnas asnorponnas  Gopma
pTOMO memecTna — cepa naacrnuseckas. Ona
UPeZCTANTNET CODON TATYUYID MAOCY KOpHNMme-
OO UNETR, MADOMMHAIONIYIO DO NOMCRCTENITE
menpTemnayn peannxy (pre. 26). Ilsnoraue-
CKRR copa OOpASONNIE SIMIMIIMI  IEO0TTKAMN
ATOMORN, CBRIAMMLX APy © apyrom (pme. 27).

Xnsumuecsawwe cnoReTna.

OxneanTeasinie csoRCTBA Cepe TPOSIUIRET
I OTHOIIGMM METILLION, NOAOPORA N APYTEX
MNENSe NICKTPOOTIHIIATEILIIX HOMETAIION.

1. Cepa maanmogciicornyer ¢ Sommnunornom
seranzon, obpeays comt — CyadErEn

Fe + 8= PeS,
2A1 + 38 = AlS; (pue. 28).

C pryTuio cepe prarapyeT Sucwe np XOMNRATHOR
TeMueparype ¢ obpasonamrem USPRNOCY aypie-
aa pryra(l):

Hg + S = Hgs.

2. Oxecnwresnnse anodifoTan cepa OpoRnAR-
ST M I PERKINM € NOZOPOIOM, XOTOPEN NPT
KAET UPH IATPesaI

H: +8 2 Hﬁ.

obpoayr JETyues NOZOPOINOE  COUMMENItR
cepa — ceposodopod, B KOTOPON Cepe Tamose
UPOSKINET MUMAMAUILIYID CTCOCHL OKHONCMER
-2. Ogsuxo ora peaxnus ofpatTima o npaxwTe-
TECKONT IUAUCHHNN 12 HMEST.

Boceranonureanmue cnofiorsa  oecpa  cuo-
cofHNR NPORKMINTL I DEAKIKRX C OPOCTIINE
® CACICHIIME BOIIIECTIAMIL,

3. llepeaenn  anesenTon, asexTROOTPRIE-
TELNOCTE XOTOPIX BLINE, YeM ¥ CCpal, mene-
ani: Grop, Knonopog, asor, xnop, Gposm. Cepa
PEAIHDYET CO NCEMH COOTBETCTHYIOIUIMI PO~
cTIME BemjecTnamit, xpose asora. Ho mrom

DTOP OXMCARET COPY RO BUCIICHE CTEREIN ONEC-
seuns +6. Ora peaxmug, npusogsmeas . obpa-
sonamup gropuga cepra(lV), nax yxe omaxoma:

0 W6
S + 3K = 8SF;.

Tarcce anuxoMa naM PEAKINS FOPOMINR:

0 «4
S+ 0y = 80,.
Xnop, KAK M2 DOMIHTE, TP XOMIATRON

TEMDEDATYPE OIKHCIULT COPY IMINL A0 CTEDENN
oxucxenns +2:

o <2
5 + Cl; = 8Cly.

4. Cnocrme newmecTHn, PSRN e
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4. TeopeTU4ecKne NOsIOXKeHUs1 Kypca LUMPOKO NoAKpensieHbl
nabopaTtopHbIMU ONbITaMU, € MOHCTPALMOHHbLIMMU
XUMUYECKUMMU IKCMepMMEHTaMU, NPaKTUYeCKMMn pabotamm
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IlpakTuueckasn padora Ne 6
PEHIEHHUE DKCHEPUMEHTAJIBHDBIX 3AJIAY 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHHYECKHX COEAMHEHHW»

Kakue 3agaud MOXHO peliaTb C NOMOLLbIO XMMHYECKOro 3IKCnepuMeHTa?

C nomomein NnpejANoMKeHHEX DeAKTHBOB, BEIJaH-
HEIX B BH/e PacTBOPOB (I'MADOKCHJ HATDHS, CepHAsl KHCJIOTA, ASOTHAS KHCJIOTE,
cyandar meau(ll), denoadranenn), TpoBeANTE YeTLIPe BOIMOMKHBEIX DPEAKIIHH HeH-
TPANH3ANNE. SaMHIIHNTe VPaBHOHHS Deakiluil.

2. Moayuenne coej C LIO TIpef BIX DeaKTHBOB, BRIJAHHEIX
B BHJe DacTBOPOB (MHPOKCHI HATPHS, XJOpHA OGapns, CoNSHas KHCI0Ta, CYJIehAaT
memu(Il)), u TBpALIX BemecTs (3kene30, KAPOOHAT HATPHS) NOJYYHTe HeThIpe COJIH,
mENnoYs M HePacTEODHMOE OCHOBaHHe, OJHY KHCIOTY M OZHH MeTall. SalHIIHTe
VPaBHEHHS DeaKI[Hil.

3. Haeurnpuranus kucaorsl. Menonssys meofXoguMule DeakTHBL, IPOBeAHTE
pPeaKknuy, NOATBePKAAIONINe KadeCTBeHHLIH COCTAB CEPHOH KHCIOTHL. SamHIIHnTe
VPaBHEHHS! PeaKIuil.

4. Hpenrug Hcenonsays neobxoauMEle peakTHBEL, IIPOBEAHTE
PeaKIlHH, MOATBEPIKAAIOIHE Ka9eCTBOHHLIN COCTAR IMHPOKCH/A KalLlHs, BLAAHHO-
I'c BAM B BHJE H3BECTKOBOH BOALL SallHIINTe YDaBHEHHS NPOBOJASHHEIX DeaRIHi.

5. Haenrnpuranus coxedt. Menonnays HeoOXoAMMEIe DeaKTHBEL, NPOBEJHTE De-
aKIUH, NOATBEDM¥AAIONINEG KAYeCTBEHHLIH COCTAB:

a) xnopuga Gapus;

0) cyanpara aMMOHHS.

BanummuTe ypasHeHHS peaxinmit.
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5. CooepxaHue Kypca MHTErpupoBaHoO C
npegmMeTamMu He TOJNIbKO €eCTeCTBEHHO-Hay4YHOro, HO
N T'YMaHUTaApPHOro uukKna
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Ucnonb3yiite OOMOJIHUTENbHYI0O UHQOPMALIMIO U Bbipa3uTe MHeHUe

1. WUcnonbaya cant MocsoaokaHana (http://www.mosvodokanal.ru), ctpanuyky <MocBoaoka-
Han geTam», ONULIKMTe, Kakum 00pa3oM OyMllaeTcs KaHanu3alWoHHas Bopa.
2. MNpennoxuTe BO3MOXHLIE BO BpeMS Noxo[a Cnocodbl 04MCTKM U obe33apaxuBaHns npec-

HOW BOAbI U3 BOJOEMOB.
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6. CooepxxaHue Kypca npakTMUKOOPUEeHTUPOBaHO B
cBeTe COBPEeMEHHbIX HanpaBneHU pa3BuUTus
XUMNYECKOMN HayKn 1 nponsBoacTBa

118 xmm.
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Hopozue cmapwexaaccnuru!

B 2T0M yYeOHOM Tojly Bhl 3aBepINaeTe H3YUeHHe IMIKOJALHOIO KYPCA XHMHH 3HAKOM-
CTBOM ¢ OCHOBaMH oOmef xumun. ITouemy oOmeit? HecMoTpsa Ha TO, YTO MEXJY Oopra-
HHYECKON B HeOpraHHYecKol XHMHel OYeHL MHEOrO Pas/IMYyHOro, MHOIHEe XHMHYeCcKHe
NOHSATHS, 3aKOHLI ¥ TEOPHH ARJASIOTCH YHHBEDCANLHLIMH KaK IS HeOPraHHYecKHX Be-
mecTs (MX HACYHTEIBaeTcH okoso 500 THC.), TAaK H JUIS OPraHHYecKHX (TaKHX BelecTs
oxosio 100 mun). Baxpeiline NOHSTHS OKHCIHTEILHO-BOCCTAHOBHTEALHEIX HpPOIECCOBR
(CTeneHL OKMCIGHMS, OKHCJIHTENL, BOCCTAHOBHTENL), XHMHH IIOJMMEDOB, OCHOBHRIX
KJIACCOB COeNHHeHHN (KHCJOTH, OCHOBAHHS, COJH) SBASKOTCH OOIIHMH LIS HEOpPraHm-
yeckoff H OPraHM4ecKoil XHMHH, TaK JKe KaK H yYeHHe O XHMHYeCKONH CBS3H H TeopHs
CTPOeHHSA BelecTs. EAMHCTEO XHMHUYOCKOH HayKH MO3BOJASET CHOPMHPOBATE IEJI0CTHYIO
XHMHUYECKYI0 KaPTHHY MHDa Kak YacTh @IHHON eCTecTBeHHO-HAYYHON KapTHHLL.

OdpaiesEne K HCTOPHH, JHTePATYpPe, HCKYCCTBY II03BOJSIOT NOKA3aTh KPAcoTy H Jo-
I'HKY XHMHYecKOol Hayk#. HayueHHe BemIeCTB, MaTepHAJIOB H XHMHYOCKHX MPOIECCOB
NOMOKeT BaM 0e30MacHO OOPAIATLCH ¢ HHMH, NOIBOJHT OBJAJeTh OLITOBOMR XHMHYe-
CKOH IpaMOTHOCTEIO.

H e Toasko. Cogepykanme Kypca OoOmedl XHMHH, PABHO Kak H M3Y4YeHHe DaccMo-
TPeHHEX PaHee KYPCOB HeOPraHHYecKol W opraHnyYeckofl XMMHH OyAeT clnoco0CTBOBATEL
QOPMHPOBAHHI0 YYBCTBA NOPAOCTH 3a OTEHECTHEHHYI0 XHMHYECKVI0 Hayry. I[IpuBeaém
OJIMH IIpHMep.

B ITepuopuyeckoll cucTeMe XHMHYecKHX ajzeMeHnToB JI. M. Menneneena ¢ Poccueit
H PYCCKHMH VYOHRIMH OLUIH CBS33aHEl HAZBAHHA CHACAVION[HX DJIeMEHTOB:

N 44 — pyrean#t Ru, orkpur npodeccopom Kazanckoro yHusepcurera Kapaom
KnaycoM B 1844 r. B mHazpan B uecTs Poccunm (Ruthenia — natmHcKoe HazBaHMe
Pyca /Poccun);

Ne 63 — camapuit Sm, Ownia BnigeneH B 1847 r. U3 MHHeEpana CaMapcKHTa, Ha-
3BAHHOIO B 9eCTh PYCCKOrO FOPHOTO MHMeHepa, NOJAKOBHHKA Bacuaus E@rpagosnua
Camapcroro-Brixosna;

Ne 101 — mengeaesut Md, Owu1 noaxyyes B 1955 r. rpyimnoil aMepMKaHCKHX y4é-
HLIX B HasBaH B decTh JI. M. Mengeneena, cosgarensi Ilepmoanyeckoro sakoHa u Ile-
PHOAHYOCKON CHCTOMEl X MMHYOCKHX 3JIOMEHTOR;

Ne 105 — nyb6umuit Db, noayuen Ha ycxkopuresae B Jiyose 8 1970 r. rpynmnoit y4éHRIX
Hoji pyKoBOACTBOM arageMuka leoprus Huxonaesuua DiaépoBa B HA3BaH B 4eCTh poc-
CHACKOTO IEHTPa M0 MCCAeOBAHMSIM B O0JACTH SAEDPHON (H3MKH, Hayxorpaja JlyOHE;

N: 114 — daeposnit Fr, noayuen rpynnoif mcciaejgoBateneil noj pPyKOBOACTBOM
akanemuka IOpns Honaxkosuua Oranecsua B OOLeIHHEHHOM HHCTHTYTe SIepPHLIX HC-
caeposauuit (Jlyoma, Pocemsi) ¢ ydacTHeM Y9&HRIX H3 JIHBepMOpPCKOH HANHOHANLHOHN
nadoparopus (JImsepmop, CIIIA) 8 1998 r. 1 Hassau B 4ecTk I'. H. ®néposa, pyroBo-
ANTENS I'PYNNLI, CHHTe3HPOBaBINel aJeMeHTH! ¢ HoMepamu or 102 go 110.

B 2016 r. MeXAVHADOAHEIM COIOI0OM TEOPEeTHYECKOH H NPHKIAZHON XHMHH
(UIOTIAK) OnutH OQHIHAILHO YTREDMJIeHLI HAZBAHMS JJIOMEHTOR:

N 115 — mockoBuit Mc, noayyen 8 2004 r. rpynnaMa y4eHEX #3 OOLeHHeHHO-
ro HHCTHTYTA SAepPHLRIX HecaejoBaHHf B Jlvore (Pocens), Oxpramckoll HannoHaANEHON
nadoparopuu (CIIA), Vausepcurera Bamjepounsra (CHIA) m JIusepMopckoit Hanmu-
OHaNMLHOM nadopatropun uMeHH Jloypenca (CIIIA) m naspan B 4YecTk MOCKOBCKONH 00-
JIACTH;

Ne 118 — oramecon Og, nonyuen B 2006 r. rpynnaMu yuéEnXx u3 OOLeauHeH-
HOI'C MHCTHTYTA HACpPHEIX HccjaejpoBaHnit B JlyoHe (Poccust) m JIuBepMoOpcKoR Hanmo-
HanLHONH Aatoparopun HMeHH Jloypenca (CIIIA) m Haszpau B uwecTk HOpuns Oranecsina
33 34CJAYTH B MCCHEAOBAHHH TPAHCAKTHHHJIHLIX 3JIEMEHTOB, OTKDLITHE CBODPXTSIKENLIX
3J1eMeHTOB.

Muponoe OpHIHAHHE 3ACHAYT POCCHUCKHX VUEHERIX ITOKA3ILIBAOT, YTO OTeYecTBeHHAH
HayKa H ceifyac HAXOAMTCH HA UepeJHeM Kpae PasBHTHSI MHPOBON XHMHH.

Cros Ha nopore BrIOOpa OVAYIeH CHONMHANLHOCTH H Yy4eOHOrO 3aBejleHHS A1
IIPOIOJIKeHES O0pA30BAHKS, HOMHHTE, YTO COBPEMEHHLIH Ye/J0BEeK, KaKuM Ohl /IejIoM
OH HH JaHHMMAJIC$, HecoCToATeNaeH 003 3HaHHS XHMHH. BeAbk XHMHS HrpaeT OrpoM-
HYIO POJL HE TOALKO B OOJACTH TOYHLIX M ECTECTBEHHEIX HAVK, HO M B IIOBCeAHEBHOMN
JKH3HH Kamaoro H3 Hac.

JHejlaeM BaM VCOEXOB B BLIOOpe NPOMECCHH H B M3VHEHHH JOCTHIKeHHNE XHMHYe-
cKol mayrkul!

Aamoput

Cusixpodazotpod OOLeAUHEHHOTD WHCTUTYTa ROSPHLIX MCcnegoeaxduii 8 r. dybHe
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7. B Kypce LUMPOKO NpeacTaBrieHa PoJfib POCCUMUCKMX XMMUKOB B
CTaHOBJIEHMU MUPOBOWN HAaYKU, YTO CNOCOOCTBYEeT BOCNUTAHUIO

naTpuoTuama u YyBcTBa ropgoctu 3a Poccuio

PaccmaTtpusatotcs
napannenu
CTaHOBNEHMUSA U
pa3BUTUA
[Mepuoanyeckoro
3akoHa [.U.
MeHnaoeneesa n Teopum
XUMWNYECKOro CTPOEHMUSA
A.M. bytneposa

4] s

§ 3. CTAHOBJIEHME U PA3BUTHE

HEPHOJIHYECKOTO 3AKOHA

U TEOPHH XHMHYECKOTO

CTPOEHUS
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WINRTEA, A WPMETEETIN  SNCITTEWE URCILIM § NN
werse. Tamen sascrns faams soanem mms, cuw Gane v
TERE BRI SRATRTE SRR OSSR )T
B I R e e e e &
N THIADUITHANM ¥ SPWITTRAT WITALIIE SINCEIS EFTE T Songree Qe
weny » spezresawyw Begrae srpeos masermde e | TARS— 18
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Npemywiectsa YMK

8. flocTXXKeHno npeaMeTHbIX, KntoueBble cnoea

MeTanpenMeTHbIX U Q)= mmmmm.,_mm

HOCTL. CTPYKTYpHBIE — MOAHBIE W COKPAUEHHRE. MpocTRe (OAM-
nw)umnmumnm)m H30MEPLI M M3OMEDHA.

JINHHOCTHbLIX pe3yJibTaToOB (_Seermmoe smmmme erce ¢ wonaeys.
\
cnoc06CTByeT 1. Céopmymapyite nepeos 7 CHAG TROPMM Jotmrseckors CTpoesins. Tlo dopay nam

ONPACANMTY BANSHTHOCTL ANDOMND IMMFQOKDND ANAMAHTE M HANMWUKTE NOMMA CTRYETYP-

e obouqnu wverenonoro onwpra CHOH, staia CH; w memwnasstia CHNH,.

CTPYKTypUpPOBaHWe 3aAaHum no I e e
py6pukam: «MpoBepbTe cBOM e
3HaHMﬂ)), ((anMeHMTe CBOM 1. Cpanm memocTa, GOPMym=l KOTOPEXK MDHOGARIES IAND, HIIGNTO NEp HIOMERHOR

a) CH,—CH—CH,—CH,;  §) CH,—CH—CH,—CH,
0

3HaHus», «Acnonb3yuTte
no n on H MTen b Hyl,o 8) CH,—O—CH-—CH,; ) (:u,—-cm—(:“;

%) CH;— CH,—CH,—OH; ¢) CH;—CH,—CH,—CH,—CH,;

MH¢OpMauMI'O M Bblpa3MTe a) CHy—CH—CH,—CH;; s) CH,—CH,—CH,—CH,—OH.

Zcupwwvhmmmnmmmw WAWROoKore cTpocsins Symoposa. Cpam

=

ITm u CYUPHOCTL UTORNOD NONOKOHIT TOODUMK 04

¥ Ité KDTOPLX WS G T napy EOTODEG, MO
MHeHMe)) v r 40 CHDIAG XHMINGCKMG CRORCTER. OOacIMTo Caoh
=400
#) CH;—CH—CHg 6) CH,—CH,—OH;
n) CH;—CH,—CH,—OH; r) CH;—O—CH,—CH,.

1. Hollere @ WaTepsiore o yOTRIOGMTS La CHOR KOMIRAOTGR NPOrPaMMY NOCTROSHMS

3D-monancit Monaxyn oprmasecki soulecTn. MocTpofiTe Manank MONGKYN METaKE, STaKa.
ITMNCECED CTMPTIL Kuna WOCTM TP aMpTy MOJCTMPOOINWG IS
ATPRERR =7

2. Nogroroeere coo&um»aom:u ® HDYWHOR Ros ootk A. M. Eyr

3. Bafigne o Wsrapaera Wmund caltt syaes Koasuckod xmrssorol wxons. Korga
W xam Cedn COaMME ITOT wnl Haoooure dasaumen ke Mesioe 10 Smoupacn 0meKoe,
O e @ K . NoproTonuTe GRDTYRISAN0 JCKYPCHI N0 MYyIE0,

MCNONLIYR HASOPMILIA0 W d;ommubm cafta Myaen.
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Y4yeOHuku (7-11 kn.) + YrnyoneHHbin ypoBeHb (10-11)!
Pabouune nporpammbl onsi OCHOBHOM LWKOSbI (8-9 Ki.)

Pabouue nporpammbl Ana cpeaHeu wWkKornbl. bazoBbIn
ypoBeHb (10-11 kn.)

MeTtoaun4veckmne nocobus gna yuutensa (7-11 kn.)
Pabouue tetpagu (7-11 kn.)

[MpoBepoOYHbIe U KOHTPONbHbIE PAdOTbLI K KaXA0MY
knaccy (8-11 kn.)

Xnmua B TecTax, 3agavax U ynpaxXHeHUsX K KaXkaomy
knaccy (8-11 kn.)

TeTpaab Anga nabopaTtopHbIX OMNbITOB U NPAaKTUYECKUX
padoT (7-9 kn.)
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COODHMEM 3a4au M YyNpakHeHMnu no

7] o ¢ e *  YHHUBepPCAJBbHbIN 10 OTHOIEHUIO K
C60OpHMK 30AQ4 modomy YMK

U YNPAXHEHUU * 3agauM CTPYKTYPHPOBAHLI 110 TEMAM
IIKOJbHOI0 KypCca XUMHH

U MO3BOJISIIOT YUYUTEJII0
OPraHu3oBaTh (PPOHTAIBHYIO U

MHIMBUIAVAJBHVIO PA00TY IO
C6opHuk 30A04 a Ay y Up y -
U YNPOXXHEHUN 0TPa0dOTKe 3HAHMI U YMEHHMH Ha

0230BOM ypOBHe

« HHTepecHbIE ONBIThI, KOTOPbIE
yuyanuiicsi MOJKeT BbIOJIHHTh
I0Ma CaMOCTOSATEILHO HJIH B KJIacce ¢
y4YHuTeJeM
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PaGouas rerpans
| 8 wnace

O.C Tufipres
A Companon

T O rporm

XI/IMI/I}I

PaGouas rerpaan
9 xnacc

* [Ilo coaepKaHUIO
COOTBETCTBYKT YUEOHUKAM

* Ilo crpykrype

- yacTh | mo3BoJisieT B

COTPYAHUYECTBE C YUHUTEJIEeM

C031aTh OIOPHbIN KOHCIEKT K

YPOKY 4 BBINOJHUTH YIPAKHECHUSA

HA MOHUMAaHHeE

- yacTh || mo3BoJsisieT 3akpenurh

3HAHUS, BHINOJIHSASA

pa3sHooOpa3HbIe 3aJaHUA PA3HBIX

' YPOBHEH CJI0KHOCTH
9 —L—

L
_—
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TeTnaau ana naGopaTopHbIX ONbITOB U

NNARTUUECKWX Pa0oT
W * Ilo cTpykType COOTBETCTBYET

T Y4E€OHUKY
}(HMHH * Ilo comep:kaHUIO
Terpaas nas naboparopunix
- npasujia Th

- J1a00OpaTOpPHbIE ONbITHI
- IPaKTHYEeCKHe padoThI
* JlonmoJHMTeEJbHBbIE 3aJaHUS K

Ka’XK/JA0MY ONbITY!

B _; —
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* T'oroBMT yyammxcs K
BbINOJHEHUI0 MbICJIEHHOI0 HJIN
PeaJbHOI0 SKCIIEPUMEHTA

 TI'nyOoxoe ycBOeHHE CJIeaYIOIIUX
TEeM:

- PaCTBOPBI ¥ UX IPUTOTOBJICHUE

- MacCoBas J0JIs1 pACTBOPEHHOTO
BEILIECTBA
- pElIeHUE KAYECTBEHHBIX U

KOJIMYECTBEHHBIX 3aJ1a4 10 BCEM

KJ1acCaM HEOPraHUYECKUX COCITUHEHUN

* PasjinuyHble BapUAHTHI

NPAKTHYECKOro 3aaanusa OLID




&)

B 2019 roAy BbINY HOBbIE yueGHbie nocotusa '

yrny6nenHoro ynoBHa!

HoBbin YMK BGOepeT B
cebsa Bce nyvwee u3
TOro, YTo ObINO CO34aHo
paHee!

HanpaBneH Ha
rnmyookne CUCTeMHbIe
3HaHuA!

BknoyaeT HOBbIle
cdoopmaTtbl 3agaHumn EIM3!

NMoaoonpeT noa nrodowu
npodpunb!




MNepexop c yuebHUKa 8 Knacca

" \a M3patenbcrBa «Apoda» Ha

9 Knacc nsparenbncrBa
«lMpocBeweHue»

(YMK O. C. NabpuensaHa)



U3paTenbcTBo U3paTtenbcTBo
«Apodpa» «lMpocseweHue»

e 8 KN1acc 3aBeplUaeTcA TeMOU * 8 K/J1acc 3aBepluaeTca Temamm
«PacTBopbl. Peakumm MOHHOro «[lepnoanyecKnn 3aKoH u
obmeHa 1 OBP» [lepnogmnyecKkas cncrema

y XUMUN4Yeckux anemeHtos [. .

* 9 Knacc HaYnHaeTca Temou MeHAeneeBa. CTpoeHme
ObLwan xapakTepucT1Ka aToMa» N «XMMUYECKaA CBA3b.
XMMNYECKUX 31eMEeHTOB U OBP»

XUMWUYECKNX peaKkumm (B TOM * 9 K/acc HAYMHAETCA TeEMaMy
Yncne v naparpapom «0606LWeHne 3HaHU Mo
«lepmoanyeckmm 3aKoH u Kypcy 8 Knacca. Xmummnyeckune
[lepnoanyeckas cucrtema peakunm» n «Xmmn4yeckue
XUMudecknx anemenHtos /1. U. pPeaKkunmn B pacTtBopax»
MeHaeneesa»)

Ei 1-‘ ix} _; e
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BblBﬂAbl Hd OCHOBCE ClaBHCHUA RYNCOB

* B Kypce 8 kKnacca «lpodbi» OCTatOTCA HEN3YYEHHBIMU NNLLb
HeKoTopble pparmeHTbl y4ebHOM Tembl No lNepmnoanyeckomy
3aKOHYV:

- eCTeCTBEHHbIE CEMENCTBA XMMUYECKNX 3NEMEHTOB,;

- aM$OTEepPHOCTb;

- UCTOPUA OTKPLITUA NepnoamnyYecKoro 3aKoHa
. N. Menaoeneesbim»

* [lpn nepexoae Ha yd4ebHUK 9 Knacca «[lpocBelieHmne» 3Tu
dbparmeHTbl MOXHO M3Y4YNTb 3a CYET BPEMeEHU, OTBEAEHHOTO
B pabouen nporpamme Ha T3[ (10 y!), Tak Kak B Kypce 8
Knacca «[podbl» 3Ta TEma Oblla pacCMOTPEHa
ocHoBaTenbHoO!
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061K BbiBOA

* [lepexon ¢ yuyeOHuka 8 kiaacca «/{podpb» Ha ydyeOHHK 9
kiaacca «llpocBemenue» oCymecTBUTH JIETKO U YI00HO,

KpoMe TOro, MOSABJISAETCH pe3epB BpeMeHnH 3a cuetr TI/

(@

XUMUS

I|-
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inumepHoe NnaHupoBaHve Ana

nepexoaHoro nepuoaa B 9 knacce

MoBTOpeHue o 0606LEeHne cBeaeHUU NO Kypcy 8-ro Knacca.
Xnmunueckue peakumm (15 y)

* 1 ypok. EcmecmeeHHblIe cemelicmea XuMuYecKux 3semeHmoas. 3n1emeHmol

memansnsli U Hememansnvi
* 2 ypokK. AMgpomepHOoCMo

* 3 ypoK. Omkpeimue 4. N. MeHOeneeabim lNepuoduvecKko20 30KOHA

* 4 ypokK. Mepuoduyeckuii 3aKoH u lMepuoduyeckasa cucmema 4. W.
MeHOeneeea 8 caeme y4yeHUsA 0 cmpoeHuUU amoma

* 5 ypok. XapakmepucmuKa Xumu4ecKo20 3s1emeHmad o e20 nosiIoOHeHU 8
lMepuoduyeckoli cucmeme

* 6 ypoK. Knaccugpukayusa xumuyeckux peakyuii no pas3auvyHsIim

OCHO8dHUAM

L3
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inumepHoe NnaHupoBaHve Ana

nepexoaHoro nepuoaa B 9 knacce

¢ 7yp0K. OKuCJlumeJlbuo-eoccmanoeumeﬂbubwpeamquu

* 8 ypok. Ionamue o0 cKkopocmu Xumudeckoi peaxuuu.

Kamanus.
* 9 ypok. Xumuueckue peaxyuu Kuciom 6 pacmeopax
* 10 ypok. Xumuueckue peakuuu 0CHOBAHUIL 8 PACHBOPAX

* 11 ypox. Xumuueckue peaxuuu coneii 8 pacmeopax

Ei -
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inumepHoe NnaHupoBaHve Ana

nepexoaHoro nepuoaa B 9 knacce

* 12 ypokK. luoponus conel
* 13 ypok. NMpakmuyecKkasa paboma 1.
PeweHue 3KCnepumMeHmMasnbHbIX 3a0ay4 no meme

«3neKmpoaumuyeckasa ouccoyuayusa»

* 14 ypok. lNoemopeHue u o06obweHue memeol. [lo02o0MmoeKa K

KOHMposabHoU pabome

* 15 ypok. KoHmponabHaa paboma 1 no meme: «[loemopeHue o

o0b6obuwieHue caedeHul no Kypcy 8 knacca. XumuyecKue peakyuu»

I|r
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&
nMmenHoe NnaHunoBalve B 9 Knacce

MNepexoaHbi nepuop,

NosTopeHue o 0606weHne cBegeHnit No
Kypcy 8-ro knacca. Xumumyeckue peakuum
(15 u)
* 1 ypok. EcmecmeeHHble cemelicmea
XUMU4YeCcKuX anieMmeHmos. 3s1ieMmeHmol
memarnnol U Hememasnsnol

* 2 ypok. AMgpomepHOCMob

* 3 ypok. OmKpoimue 4. N. MeHOeneeesbim

lMepuoduyecKoz20 3aKOHaA

* 4 ypok. lNepuoduyecKuli 30KOH U

lMepuoduyeckaa cucmema 4. N.

MeHOeneeesa e caeme y4YeHUs 0 cmpoeHuu

amoma

* 5 ypok. Xapakmepucmuka xumu4yecko20

3/1emeHmMa ro e20 nosiIoHEeHUK 8

MepuoduyecKoii cucmeme

* 6 ypoK. Knaccugukayusa xumu4yecKux
peaKkyui no pasnuyHoIiM OCHOBAHUAM

Mocne nepexogHoro nepuoaa

IloBTOpEHue 0 00001IEHUE CBEICHUH
o Kypcy 8-ro kinacca. Xumudeckue
peakuuu (S 4)

1 ypok. Knaccugpukayus
Heop2aHuU4YecKux sewjecme u ux
HOMeHKnamypa

2-3 ypoKu. Knaccucpukayus
XUMUYeCKUX peakyuli no pasnu4yHoim
OCHOBAHUAM

4-5 ypoku. lMoHAMue o ckopocmu
xumuyeckol peakyuu. Kamanus.

41



W
linuMmepHoe NNaHUPOBaHKe B 9 KNacce

NepexogHbi nepuon

* 7 ypok. OKucaumesnbHo-
eoccmaHoeumersibHble peakyuu

* 8 ypoK. [loHamue o ckopocmu
Xxumu4eckoli peakyuu. Kamanus

* 9 ypoK. Xumu4yecKue peaKyuu Kucsiom e
pacmeopax

* 10 ypoK. Xumu4vecKue peakyuu
OCHOBAHULI 8 pacmeopax

* 11 ypoK. Xumu4yecKue peakyuu coneii 8
pacmeopax

[locne nepexoaHoro
nepuoaa

XuMHUYecKe peakiui B pacTBopax
(10 v)

6 ypoK. IneKkmponumuyecKas
duccoyuayus

7 ypokK. OCHOBHbIe oa0MeHUs
meopuu 3s1ieKmposaumuyecKoli
duccoyuayuu (T34)

8-9 ypok. Xumu4ecKue ceolicmea
Kucsom e ceeme meopuu
anekmponaumuYecKkoi ouccoyuayuu

10 ypok. Xumu4eckue ceolicmea
OCHOBAHUU 8 ceeme meopuu
aneKkmpoaumuyeckol ouccoyuayuu

L3
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W
linuMmepHoe NNaHUPOBaHKe B 9 KNacce

MNepexoaHbi nepuop,

* 12 ypok. ludponus coneli

* 13 ypoK. lNMpakmuyeckasa paboma 1.
PeweHue 3KcnepumeHmMasnbHbIX 30004
no meme «nekmpoaumu4yecKas
duccoyuayusa»

* 14 ypok. MoemopeHue u o6o0buweHue
memeol. [lo02omoeKa K K/p

* 15 ypok. KoHmponbHasa paboma 1 no
meme: «[loemopeHue o obobwieHue
ceedeHuli no Kypcy 8 Knacca.

Xumuyeckue peakyuu»

’

Mocne nepexoaHoro nepuoaa

11 ypok. Xumu4ecKue ceolicmea coneli 8
ceeme meopuu 3neKmponumu4yecKoli

duccoyuayuu

12 ypok. NMoHamue o audponuse coneli

13 ypok. Mpakmuyeckaa paboma 1.
PeweHue 3kcnepumeHmMasnbHbIX 30004 Mo
meme «3neKkmpoaumu4yecKas ouccoyuayus»

14 ypok. O60bwjeHue u cucmemamusayus
3HaHuli Nno meme «Xumu4yecKue peakyuu 8
pacmeopax 31eKmposumos»

15 ypok. KohnmponoHaa paboma 1 no meme

«Xumu4yecKkue peaKyuu 8 pacmeopax

43
3/1eKmpoaumoe»



NoaseAeM UTOI

1. B pabGoyer mnporpamme 9 KJacc N0 Yy4YeOHMKAM
«IIpocBenieHusT» HA U3y4YeHUe TeMbl «O000meHe 3HAHUNT
o Kypcy 8 kJjacca. XMMHUYeCKHe PeaKIMu» O0TBEAEHO0 O Y,

a HA N3y4YeHHe « XMMHUYeCKHe peakiyu B PACTBOPAX»

— 10 9. UTtoro — 15 u.

2. UMeHHO HA 15 4 MBI M NPENIOKIIN IJIAHMPOBAHME HA

IepexoaHbIA nepuoa!
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ROHTARTHAA HHOOPMALIMA

[pnobpeTeHne npoayKUUK:

OTtpen no paboTe ¢ rocsakasamu

PykoBoautenb: Paxosckaa EneHa
AnekceeBHa

TenedoH: +7 (495) 789-30-40, oob. 41-15
E-mail: ERyahovskaya@prosv.ru

PykoBogutenb npoekKTa:
Cnapkoe C.A.
Tenedou:(495) 789-30-40,
nob6. 44-80;

E-mail: SSladkov@prosv.ru

Otaen no pabote ¢ ONTOBbIMU KIIMEHTAMM

PykoBoautenb: KysHeuoBa AHHa
HukonaeBHa

TenedoH: +7 (495) 789-30-40, 0ob. 40-76
E-mail: AKuznetsova@prosv.ru

LleHTp no umdpoBbIM NpogyKTam

Bonpocbl, cBA3aHHbIE C 3MEKTPOHHBIMU
yyebHnKamm, MOXHO 3agaTb N0 agpecy
ebooks@prosv.ru

MogpobHaa nHpopmaunsa o npoekTe B pasgene
OnNEeKTPOHHbIN y4eBHUK Ha canTe WWWw.Prosv.ru

WWW.PIrosv.ru
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