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1. HIOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma 1O XUMHH JJs OCHOBHOTO OOIIEro
o0pa3oBaHUsl COCTaBJI€Ha B COOTBETCTBUM C HOPMAaTHBHBIMU
JIOKYMEHTaMHu:

1. Oenepanpubiii 3akoH  or  29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanuny;

2. — ®enepanbublii 3ak0H OoT 31 wrona 2020 r. N 304-®d3 "O
BHECEHMU wu3MeHeHnid B DenepanbHblii 3akoH "OO0 o00pa3oBaHUM B
Poccuiickoii denepamnuu’ 1Mo BOmpocaM BOCIIUTAHUS 00ydaromuxcs';
3. denepanbHbIi TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIA CTAaHAAPT
cpeaHero  obmero  oOpa3oBaHUsS,  YTBEPXKACHHBIM  MPHKA30M
MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit denepannu ot 17
masg 2012 r. N 413 ¢ uU3MEHEHMSIMH, YTBEPKICHHBIMU MPUKA30M
Munuctepcra npocserienust ot 11.12.2020r. Ne712;

4. @enepanbHblii  nepeyeHb y4eOHUKOB, PEKOMEHIYEMBIX K
UCIOJb30BAHUIO TPU pealu3aluy HMEIOLUX TOCYJapCTBEHHYIO
aKKpeIUTalMI0 00pa3oBaTeIbHbIX IPOrpaMM HAyaJIbHOTO OOLIEro,
OCHOBHOT'O 0OIIEero, CpeHero oodmero o0pa3oBaHUs, YTBEPKIACHHOTO
npukazoM MuHucTepcTBa npocBenienus Poccurickor Deneparuu OT
20.05.2020r. Ne254;

5. Konnenuus npenonaBanust xumun B Poccuiickoii deneparuun
(yTBEpxaeHa pacropsbKeHueM IIpaBuTenscTBa Poccniickoit
Oenepanun ot 3 gekadbps 2019 r Ne [1K-4BH).

6. [Topsimok opraHu3amu ¥ OCYIIECTBIEHUS 00pa3oBaTeIbHOMN
JeSITeIbHOCTH IO OCHOBHBIM 00I11€00pa30BaTeNbHBIM MpOrpaMMaM -
00pa3oBaTeNbHBIM TpOrpaMMaM Ha4daJIbHOTO OOIIEro, OCHOBHOTO
o011ero u cpegHero ooiero oOpa3oBaHusi, YTBEPKIACHHBIH NMPUKA30M
MunucrepctBa  npocsenieHuss  Poccumiicko  @exepanuu 0T
22.03.2021r. Nel15;

7. [TocranoBnenue [ 7aBHOTO TrOCYZapCTBEHHOTO CaHUTAPHOIO
Bpada P® ot 28.09.2020 r. Ne 28 «CaHMTapHO-3IUIEMHOIOTHYECKHE
TpeOOBaHUSI K OpraHM3alMsIM BOCHUTaHHUS U OOydYeHHUs, OTAbIXa U
0370pOBJIEHUS JleTell U Mojojexu» HopMmbl M mpaBwia CanlluH
1/2/3685-21 «'urneHnvyeckue HOpPMATHBBI H  TpeOOBaHUS K
o0ecrnieyeHn0 0e30MacHOCTH U 0e3BPEeTHOCTH IS YelloBeKka (akTOpoB
cpeapl  obutaHus"  (C  M3MEHEHMSIMM M JIOHOJHEHUSIMH)»,
YTBEpKJACHHbIE  IOCTAHOBJIEHHEM [JIaBHOTO  ToOCyIapCTBEHHOIO
caHuTapHoro spaua P®y;



8. Pabouass mnporpamma Bocrmmtanmss MBOY COII  Ne49
r.benropona ans yposus OOO.

9. YHuBepcanpHblii KOAU(PHUKATOP paCHpeeIEHHBIX MO Kiaccam
OpOBEpPSEMBbIX TpeOOBaHW K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHOl MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs U
DIIEMEHTOB  COJCpXAHMUA 1O XHMHUU Ui HCHOJB30BAHUS B
denepanbHBIX M PETHOHANBHBIX MPOIEAYpax OLEHKH KauecTBa
oOpa3oBanusi, 0m00peH  pemieHHeM  (enepaibHOro  yuyeOHO-
METOMYECKOro 00bEeIMHEHUS TI0 00IIeMy 00pa30BaHUIO (TIPOTOKOJ OT
12.04.2021 r. Nel/21)

10. B. B. Epemun A. A. JlpozmoB 3.10. Kepumon. Xummws.
[Ipumepnsie padoune nporpammsl. K muann YMK B.B. Jlyauna 10-11
KJIACCBI.

Pabouas mporpamma mo JuTepaType I CPEJAHEro  O0IIEero
o0pa3oBaHMsl COCTaBJIIEHa B COOTBETCTBUU C HOPMAMUBHLIMU
OOKyMeHmamu.

Henu nanHOW mporpaMMbl 00y4deHHs B oOnactu (HopMHpOBaHUS
CUCTEMBbI 3HAaHWW, YMEHUM:

1. d®opmupoBaHUE YMEHHS BHJIETh M MOHMMAThb IIEHHOCTh
0o0pa3oBaHMsl, B3HAYMMOCTb XHMHUYECKOTO 3HAHHUA I KaXKIOTro
YeloBeKa, HE3aBUCUMO OT €ro MPoeCCHOHATBHON AESITETbHOCTH.

2. ®opmupoBaHME YMEHHs pazauyarh (aKkThl M OLIEHKH,
CpaBHUBATh OILIGHOYHBIE BBIBOJIbI, BHJIETh WX CBS3b C KPUTEPHUAMHU
OLICHOK M CBSA3b KPHUTEPHEB C OMPEAECICHHOM CHUCTEMOW IIEHHOCTEW,
dbopMynupoBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO.

3. ®opmMHpoOBaHUE LIETOCTHOTO MPEACTABIECHUS O MUPE U PO JIU
XUMHUH B CO3JIJaHMM COBPEMEHHON €eCTeCTBEHHOHAyYHOW KapTHHBI
MHpa; YMEHHS OOBSCHATH OOBEKTHI W TIPOLIECCH OKpYXKaromen
JEHCTBUTEIIBHOCTH (IpUpOTHOH, COLIMAJILHOM, KYJIbTYpHOH,
TEXHUYECKOH CpeJibl), HCIIOMB3YSI U TOT0 XUMHUUECKUE 3HAHMUS.

4. TlpuoOpereHue ompITa pa3HOOOPa3HON NEATETBLHOCTH, OIBITA
NO3HAHWUS M CAMOITO3HAHUS; KIOYEBBIX HABBIKOB, HWMEIOIINX
YHHUBEpCAJbHOE 3HAYCHHE IS pa3IMYHBIX BUAOB JIEATEIBHOCTH
(HaBBIKOB PEIICHUs MPOOIIeM, IPUHATHUS PEIICHHH, TIONCKa, aHaN3a U
00paboTku uH(pOpMAIMK, KOMMYHHKATHBHBIX HAaBBIKOB, HAaBBIKOB
U3MEpeHUI, HaBBIKOB COTPYJHHYECTBA, HABBIKOB OE30ITaCHOTO
oOpaleHus ¢ BeleCTBAMU B IIOBCEIHEBHON KHU3HU)

Ha ypokax XuUMUHM YYEHUKH JOJDKHBI PEHINTH CJICTYIOIINe
3a0auu’



e - cdopmMupoBaTh TPEACTABIEHHE O O  XHUMHUYECKOU
COCTABJISIIOLIEH  €CTECTBEHHO-HAYYHOM  KapTUHBI  MUpa,
BOKHEUIIINX XUMHUECKUX MOHATUAX, 3aKOHAX U TCOPHUSX;

® - OBJIAJIETh YMEHUSMHU IPUMEHATHh IOJYYCHHbIC 3HAHUSA IS
00BsICHEHUS! Pa3HOOOPA3HBIX XMMHUYECKUX SIBIICHUI U CBOMCTB
BEILIECTB, OIICHKH pOJIM XHMHUHU B Pa3BUTUHU COBPEMEHHBIX
TEXHOJIOTM U MOJyYEHUN HOBBIX MAaTE€pPUAJIOB;

® - pa3BUTh IO3HABaTEIbHBIE WHTEPEChl U HWHTEIUICKTYaJlbHbIC
CIOCOOHOCTH B TPOLIECCE CAMOCTOSITENILHOTO MPUOOpETeHUs
XUMUYECKUX  3HAaHUM C  HUCIOJIB30BAaHUEM  Pa3JIMYHBIX
HUCTOYHUKOB MH(POPMAITUH, B TOM YHCJIC KOMITBIOTEPHBIX;

® - 0CO3HaTh [O3UTHBHYIO POJIb XUMHUU B KU3HU COBPEMEHHOIO
00111eCcTBa, HEOOXOIMMOCTD

® - XMMHUYECKU TPAMOTHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
OKpYKaroIlEeH Cpese;

MCIIOJIb30BAaTh MOJIyYEHHBIC 3HAHUS M YMEHUs 7151 6€301acHOTO
WCIIOJIb30BAaHUS BEIIECTB W MATEpUAJIOB B OBITY, CEIHCKOM
XO0341CTBE U HA MPOU3BOJCTBE, PELICHUS MPAKTUUYECKUX 3aa4.

Ponb npeomema ¢ ghopmuposanuu Kiroueevix KOMnemeHyuil

Tak Kak MbI )KMBEM B MUpPE BELIECTB U MaTEPHUAJIOB, HEIIPEPHIBHO
MPOTEKAIONIUX XUMHYECKUX PEaKIMil, TO BBIACISIIOT XUMHUYECKYIO
KOMIIETEHTHOCTh, KOTOpasi BKJIIOYAET B ce0s XUMHUYECKH TPaMOTHOE
oOpareHue ¢ BelecTBaMH, MaTepHallaMi M TIpolieccaMu, 0e30MacHoe
KaK Ui COOCTBEHHOM >KM3HM, TaK U JUIsI HOPMAIBHOTO, €CTECTBEHHOTO
(GYHKIIMOHUPOBAHUS OKpY’KaroIlen CpEIbl.

be3 xumuueckoil KOMMETEHTHOCTH HEBO3MOXKHO (HOpMHUpOBaHHE
KOMITETCHIIUH 3I0POBBECOEPEIKEHUS.

[IppuMeHUTENPHO K XMMHMM TPEIMETHAs KOMIIETCHIIMS BKIIOYAET
cIeayroume 3HaAHUS, YMEHUS u HAaBBIKU:

1. TloHsTHE O XMMHUU KaK HEOTHEMJIEMOW COCTABISIONICH €IMHON
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa. XUMHS — IICHTpaJbHAs HayKa O
NpUPOJE, TECHO B3aWMOJCHCTBYIOIAs C JPYTMMU €CTECTBEHHBIMU
HayKaMH.

2. llpencraBieHre O TOM, 4YTO OKPYXKAIOIIMK MHUpP COCTOUT U3
BEIIIECTB, KOTOPBIE XapaKTEPHU3YIOTCSA OIMPEAEICHHOW CTPYKTYpOu u
CIOCOOHBI K B3aWMHBIM TpeBpamieHusM. CyIIecTBYET CBSI3b MEXIY
CTPYKTYpPOH, CBOMCTBaMH 51 [IPUMEHEHUEM BEILIECTB.

3. XuUMHYECKOE MBIIUICHHE, YMEHUE aHaJU3UpPOBATH SIBICHUS



OKPY’KAIoIlIero MUpa B XUMUYECKUX TEPMHHAX, CHIOCOOHOCTh TOBOPUTH
u JTyMaTh Ha XUMHYECKOM SI3BIKE.

4. IlonumaHue pOJIM XUMHM B TIOBCEJHEBHOW KU3HU U €€
NPUKJIATHOTO 3HAYEHHUs B JKU3HH OOIIECTBA, a TaKXKe B PEIICHUU
IJ100aTBbHBIX npobiieM Yel0BEYeCTBRA: IPOJIOBOJILCTBEHHOM,
SHEPreTUYECKOM, AKOJIOTUYECKOH, 00OpOHHO u Ip.

5. HaBbiku 6e3omacHoro oOpailleHusi ¢ BellecTBaMH, MaTepuaiaMu
Y XUMHYECKUMU MPOIIECCAMU B MOBCEAHEBHON KU3HU U MPAKTUIECKON
NESATeNIbHOCTH, a TaKkKe YyMEHHE YOpPaBJIATh  XUMHYECKUMHU
Mpoleccami.

6. KomMMmyHUKaTHBHBIE  KOMIIETEHUMH  (3HaHME  CHOCOOOB
B3aMMOJICHCTBHSI C OKPYKAIONUMH ¥ YIJAJICHHBIMH JIIOJbMUA U
COOBITUSIMHM, HaBBIKM pPAa0OTHI B TpyIIle, BIaJCHUE PAIUYHBIMU
COIMATILHBIMH POJISIMHU B KOJIJICKTHBE);

7.  KommereHnuu  JTUYHOCTHOTO  CaMOCOBEPIIEHCTBOBAHUS
(ocBoeHME C1IOCOOOB JyXOBHOI'O M MHTEJUIEKTYaIbHOIO CAaMOPAa3BUTHS,
SMOIMOHATBHON CAaMOPETYIISLUN U CAMOIOIIEPIKKH).

Dopmul, Memoobl, mexHon02uu 00y4eHun

B mporpamMmMe peanuzoBaH KOMMYHUKATHBHO—/EATEIbHOCTHBIN
HOJXO0J, IperoIararomui IpeabsBICHUE marepuasia B
JeSITEIbHOCTHON (hopMe € 31eMEHTaMU JIMYHOCTHO-OPUEHTUPOBAHHOTO
oOyueHus. B OCHOBY megaroruyeckoro mporecca 3aJI0KEHbI
ciaenyromuye (GOpMbl OpPraHHW3alMd  yYEeOHOW JACSITENBHOCTU: YPOK-
JEKIMsl, YPOK-TIPaKTUKYyM, YpOK-Oecela, YpOK-HCCIeI0BaHHE, YpPOK-
3a4eT, ypoK —TIpakThyeckas pabora, KOMOMHHpOBaHHBINM Ypok. Ilo
OCBOEHHUIO OCHOBHBIX TIOHATUH HCIIOJNB3YIOTCS CIENYIOIINE BUIBI
JeSITEIbHOCTH :

e 0CO3HaHHOE, YTEHHE MaTepuana naparpada;

e 3ayyMBaHUE HAU3YCTh XUMHUYECKHUX OIpENEICHUMN, XUMUYECKUX
U (QU3MYECKUX CBOMCTB BEILECTB,;

e pasNMYHbIE BUIBl  Tepeckaza  (MOAPOOHBIM,  KpaTKHii,
BBIOOPOYHBIH, C 3JIEMEHTAMH KOMMEHTapHs, C TBOPUYECKUM
3aJIaHuEM ),

e  OTBETHI HA BOIPOCHI;

e aHaJM3 U UHTEPIpPETAIUs OIbITOB;

e pEIICHHE PACUETHBIX 33/aY;

e COCTaBJIEHHE IUIAHOB MBICIEHHOT'O SKCIIEPUMEHTA;

HalKMCcaHUe OTYETOB MO PE3yNIbTaM MPaKTHUECKUX padoT;



e IIeJICHANpAaBICHHBIA MOUCK MHPOPMAIIMK HA OCHOBE 3HAHUS €€
HCTOYHUKOB M YMEHUS paboOTaTh C HUMHU.

Jlyia peanuzanuy IporpaMMbl YUUTEIEM MOTYT ObITh MCIIOJIb30BAaHbI
pa3nuyHble  METOABl O0yueHHs: OOBSICHUTEIbHO-UIUTIOCTPATUBHBIN,
PENpPOAYKTUBHBIN,  YaCTUYHO-TIOMCKOBBIA, MPOOJEMHBIA U Jp.
[IpenycMOTpEHO ¥ HCIIOJIB30BAHME COBPEMEHHBIX I1€1arorn4ecKux
TEXHOJIOTMI, TaKMX KaK pa3BUTUE KPUTHYECKOIO MBILUICHUS Yepes3
BBIIIOJIHEHUE MBICJICHHOTO OKCIEPUMEHTa, IPOEKTHOEe OOyueHwHe,
passuBatoiee ooyuenue, UKT B mpenogaBanuu XumMum.

Hcnonvsyemoie ghopmol, cnocodvl u cpedcmea npoeepKu u OUeHKu
pe3yibmamoe o0yuenus
[TpuHIMT CHCTEMAaTUYHOCTH M TOCJIE0BATEIILHOCTU B 00Y4EeHUHN
npenonaraeT HeoOXOAMMOCTh OCYIIECTBICHUSI KOHTPOJS Ha BCEX
aTanax oOpa3zoBaTENIBHOTO MPOLECcCca MO XUMHH. DTOMY CIIOCOOCTBYET
MIPUMEHEHHUE CIEAYIOLUX BUIOB KOHTPOJIS:

e IpeABapUTENbHBINA — AUArHOCTHKA HA4YaJIbHOI'O YPOBHS 3HAHUH,
oOydJaromuxcsi C [eNbI0 BBIBICHUS HMMH  BaXKHEHIINX
3JIEMEHTOB Y4EOHOI0 CO/IEP KAHHUS, MTOJIYYEHHBIX [IPU U3y4YEHUU
MPEIIECTBYIOIUX Pa3/IeloB, HEOOXOIUMBIX JUIS YCHEIIHOTO
YCBOEGHHA HOBOro Mmarepuana (Oecega 1o  Bompocawm;
TECTUPOBAHUE, PEIICHHE 3a7a4y, HalUCAHWE YpPaBHEHUU
peakIuii, MUChbMEHHBIHN OIpOcC);

o Texkyummii (MOypo4HBIN) — cHCTeMaTHyecKasi JUarHOCTHKA
YCBOEHHUS OCHOBHBIX 3JIEMEHTOB COJEpKaHMS KaXJIO0ro ypoka
o XOAy M3y4deHHs TeMbl (Oecela; MHIUBUAYaAJIbHBIH OIPOC;
COCTaBJICHHE CXEM TMPEBPAIECHUN BEIIECTB, TAOIUIl, PEIICHUE
KOMOMHHPOBAHHBIX 33/1a4);

e TPOMEXYTOUHBIN — MO XOAY U3YUEHHS TEMBI, HO 110 UCTEUEHUH
HECKOJIBKUX  YPOKOB:  BBINIOJHEHHME  TECTa, HaIlUCAHUE
YpaBHEHUW pEaKIUi, pelieHne KOMOWHUPOBAHHBIX 3ajad,
aHaJlu3 Pe3yJIbTaTOB HKCHEpUMEHTa, O(OpMIIEHHE OTuYeTa 0
MIPaKTUYECKON paboTe, cocTaBiieHHE CpPaBHUTEIBHON
XapaKTePUCTUKHU JJIEMEHTaM OJHOM TpYIIbl, CpaBHEHUM
CBOMCTB HPOCTBHIX U CIIOKHBIX BEIIECTB B COOTBETCTBYIOIIHX
AJIEMEHTaM OJHOTO NE€PHOJa, PE3EHTALUS IIPOEKTOB;

e TEMaTHYeCKMl — 1O  OKOHYAHUU  M3YUEHUS  TEMBI
(TecTMpOBaHUE, 3alMUCh YpaBHEHUH peakUud 10 cxemaM
npeBpaIleHHIA);



e  UTOrOBBIN — MPOBOJUTCS 110 UTOTAM U3YUYEHHUs pa3jiena C LENIbI0
JTUATHOCTHPOBAHUS  YCBOCHHUS OOYYAIONIMMHCS OCHOBHBIX
MOHATUH pa3ziesia U TOHUMaHUs UX B3aUMOCBSI3H: MHCbMEHHBIN
pPa3BEpPHYTHII OTBET MO  KIIOYEBBIM  33JaHUSM  TEMBI,
MIPE3EHTAlUsl IPOEKTOB, BBIINOJHEHHE CXEM IPEBpPALLCHHUE,
pelieHne KOMOMHHMPOBAHHBIX 3a/ad, TECT, BKIIOYAFOIIHA
3aJaHusl C  BBIOOpOM OTBETa, C KpPaTKuM  OTBETOM,
MPOBEPSAIOLIU I TEOPETUKO-XUMHUYECKHUE 3HaHUs,
mubdepeHIIMPOBaHHBIA  3a4€T C TBOPYECKUM  3aJlaHUEM;
IPOEKTHAs, UCcCIeioBaTeabcKkas padora.

Obuwan xapakmepucmuka yueoHo2o npeomema « Xumuu)

B cucteme cpennero o6miero oOpa3oBaHUS XUMHIO OTHOCST K
npeaMmeTHoir  oOnactu  «EctectBeHHbie  Hayku». (OcCOOEHHOCTH
colepkaHuss OOydeHHUS XUMHUM B CpeJHEl IIKoie O0O0YCIOBICHBI
CHenupUKON XMMHHM KaK HAyKd U IIOCTABJICHHBIMH 3aJa4aMHu.
OcHOBHBIMHU TTPOOJIEMaMU XUMHU SIBIISFOTCS:

— W3YYCHHE COCTaBa M CTPOCHUS BEIICCTB, 3aBUCHMOCTH HX
CBOICTB OT CTPOCHUS,

— IMOJIYYCHHE BEIIECTB C 3a/IaHHBIMH CBOHCTBAMU;

— HCCJEeIOBaHUE 3aKOHOMEPHOCTEH XWUMHUYECKHX peakiuil u
myTel yIpaBleHUS UMHU B IENSIX MOJYYCHUS HEOOXOJUMBIX YEIIOBEKY
BEIIIECTB, MaTEPHUAIIOB, SHEPTUU.

[ToaTomMy B mporpaMmMe Mo XUMHUHU HAIUIH OTPaKCHHE OCHOBHBIC
coJiep>KaTeNbHbIE TNHUU:

— «BENIECTBO» — 3HAHUS O COCTABE M CTPOCHUU BEIIECTB, WX
BaOXHEHIINX (PU3NYECKUX U XUMHUYECKUX CBONCTBAX, OMOJIOTHYECKOM
JIeHCTBHU,

— «XUMHUYECKas peaklus» — 3HaHUS 00 YCIOBHUSAX, B KOTOPBIX
MPOSIBIISIIOTCS XUMUYECKHE CBOMCTBA BEIIECTB, CITOCO0AX YIPaBIICHUS
XUMHUYECKUMH MPOLIECCaMU;

— (IIPUMCHCHHE BEIIECTB» — 3HAHHWS W ONBIT MPaKTUICCKOU
NESTEIbHOCTH € BEIIeCTBaMH, KOTOpble  Haubollee  4acTo
yIOTPeOIAIOTCA B IOBCEIHEBHOW XH3HU, IMMPOKO HCIOJB3YIOTCS B
MPOMBINIIICHHOCTH, CEJIbCKOM XO035HCTBE, Ha TPAHCIIOPTE;

— «I3BIK XUMHH» — CUCTEMa BAXHEHINIWUX TOHITHA XUMHU H
TEPMHHOB, B  KOTOPBIX OHHM  OIMKCHIBAIOTCS, HOMEHKJIATypa
HEOPTaHMYECKUX M OPTaHWYCCKUX BEIISCTB, T. €. WX Ha3BaHUA (B TOM
YHCclie U TPUBHUATBHBIC), XUMHUECKHE (OPMYIIBI U YPABHEHHUSI, a TAKKE



IpaBuiIa nepeBojia HHGOPMAIMK C POJHOIO HIIM PYCCKOTO s3bIKa Ha
SI3BIK XUMUHU U 00paTHO.

N3yuenne xumun B 10 m 11 kjaccax MoCcTpoeHO MO JIMHEHHOH
cxeme. B 10 kiacce m3naraercs mMarepuall OpraHM4ecKod XMMUH, a B
11 xmacce — HeopraHuyeckass XUMHs, OOLIas XUMMs, XMMHUYECKas
texHosiorus. Ilocnennue ypoku 11 kilacca 3HaKOMAT LIKOJIBHUKOB C
IPUMEHEHUEM XHUMHHU B OKPYXKAIOLIEH )KU3HU U Ha CiIy>k0e o01IecTBy.
Cucrematuueckuii Kypc opraHuueckoil xumuu B 10 kmacce
npeaBapsieT paszell, HalpaBlICHHbIM Ha 000OlIeHHWe M IIOBTOPEHHE
IIOJIY4YCHHBIX B OCHOBHOM IIKOJIE€ 3HAaHMW. B Hem Takxke narrcs Te
CBe/IeHUs U3 00LIel U HeOPraHNYEeCKOH XUMHUH, KOTOpbIe HEOOXOIMMBbI
JUISL U3YYEHHUs OPraHWYEeCKOM XMMMM, HO HE BOLUIM B NpPOrpamMmy
OCHOBHOM IIKOJIBI.

Kypc opranumueckoifi XuMuUM NOCTpOeH TpaguuuoHHO. OH
HAQUYMHAETCS C OCHOBHBIX IIOHATHH OPraHUYECKOM XMMHH, 3aTeM
U3JIaraeTcsi CTPYKTypHash TEOpUS  OPraHMYECKUX  COEAMHEHMH,
paccMaTpUBaeTCsl MX JJIEKTpOHHOE cTpoeHue. llorom wu3ywarorcs
BaXHEHIINE KJIacchl OPraHWYeCKUX COEIMHEHUI: YIIIEBOJOPOIbI,
KHCIIOPOJICOEP)KAIME  COCIUHEHUs, a30T- U  CepocoiepkKallue
coequHeHusl. CHCTEMAaTHYECKOE U3JI0KEHUE CTPOECHHUS U CBOWCTB
OpPraHMYECKUX COEAMHEHUI MO3BOJSET MNepelTH K OHOJIOrMYecKH
AKTHUBHBIM BEIIECTBaM — YIJIEBOAAM, KUpPaM, OeJIkaM U HyKJICMHOBBIM
KHCIIOTaM. 3aKaHYMBAETCS KypC OPraHMYeCKOM XMMHMM paccKa3oM O
MOJIMMEPAX U UX UCIOIb30BAaHUU B OBITY U B TEXHHKE.

Marepuan no HeopraHudeckod xuMun B 11 kiacce usydaercs B
clenymolen nocienopareabHocTH. CHavana paccCMOTPEHBI AJIEMEHTHI-
HEMETAJUIBI, 3aTeM DJJEMEHTBI-META/UIbl.  M3ydeHue 31eMeHTOB-
METAJIJIOB IMpe/BapseT pasJiel, CUCTEMATU3UPYIOIIMI 001Ie CBONCTBA
METAJJIOB —  JJIEMEHTOB M  IPOCTBIX  BEIIECTB, a TaKXke
pacckasbIBalolMii 0 cmjuaBax. PaccMoTpenue  o0mied  XUMHH
HA4YMHAETCS CO CTPOCHMSI aTOMa M XUMHUYEeCKOW cBs3u. Ha ocHoBe
MOJIyYEHHBIX 3HAHUM IIKOJIBHUKM 3HAKOMSTCS CO CTPOCHHUEM
BEIECTBA, M3Yy4YalOT PA3JIMUYHBbIE BUIbl XMUMHUYECKOM CBSA3M, BKIIOYas
MEXMOJIEKYJISIpPHbIE, U OCHOBHBIE THUIIbI KPUCTAIUIMUECKUX PEIIETOK
IIPOCTBIX BELIECTB U MOHHBIX COEAUHEHMM. 3aTeM CleyeT mMaTepuall,
paccKa3bIBAIOUIMI O 3aKOHOMEPHOCTSAX MPOTEKaHUS XUMHUYECKUX
peakuuii.  34ech  COYETAIOTCS  CBEJIEHUS M3  XHUMHUYECKOU
TEPMOJMHAMUKNA M XHWMHUYECKOW KHHETHUKH, IO3BOJISIIOIINE MOHSTH,
[IOYEMY M KaK IPOTEKA0T XMMHUecKue peakuuu. Crepyromas Tema



Kypca WUIIOCTPUPYET TNpPUMEHEHHE TOJYyYeHHBIX 3HAHHM O
3aKOHOMEPHOCTSIX TMPOTEKAHWS XWMUYECKUX PEaKIuii Ha TMPaKTHKE
XUMHYECKHUX IPOU3BOCTB.

Onucanue mecma yueoHo20 npeomema 6 y4eOHoOM niamne

[Iporpamma mpenmera «XuMus» paccuuTana Ha 2 roga. OOmiee
KOJIMYECTBO YacOB 3a YpPOBEHb OCHOBHOTO 00Iero o0pa3oBaHUS
coctaBisieT 338 4YacoB CO CIENYIOLUIMM PACIPEICICHHEM YacoB I10
kiaaccam: 10 ximacc — 170 gacos (5 waca B Henmemo); 11 kimacc — 168
yaca (5 yaca B HEIeIIO).

B Tteuenme roma 3ammanupoBaHo mnpoBecth B 10 kmacce 4
KOHTpOJIbHBIE paboTel mo Temam: Nel «OcHOBBI Xumum», Ne2
«YrneBogoponel»  Ne3  «Kucnoponcoaepkamue — OpraHHYEcKUe
coequnenusn», Ned «buonornyecku akTHBHBIE BemiectBay, U 10
npakTuueckux pabor: Ne 1 UMsrotoBnenue wojeneld MOJEKYI
opranuueckux BemiecTB, Ne 2 [lomydyeHue 3TuiieHa U U3yYEHUE €rO
coiicTB. Ne 3 ITonydyenue OpomdTana. Ne 4 Ilonyyenue anerona. Ne 5
[Honyuenne ykcycHoir kuciorel. Ne6 CuHTe3 sTmianerata. Ne
TT'uaponus kpaxmana. Ne 8 MaeHTudukanuss OpraHuuecKux BEIIECTB.
Ne 9 PacnosnaBanmue miactmacc. Ne 10 PacnoznaBanue BOJOKOH. B
npoUIbHOM Kjlacce B KOHIIE TOJYrogusi MPOBOJUTCS UTOTOBas
KOHTpOJIbHAs paboTa.

B 11 knacce mpemycMoTpeHO 4 KOHTpOJIbHBIE paboThl: Ne 1
«Hemetamney, No2 «Metamney, Ne3d «Teopernueckue OCHOBBI
xumun», Ned «toroBasi KOHTposibHas paboray, 3aueT Ne 1 u Ne 2 B
dopme EI'D B KOHIE KaXJOr0 TIOJYTOAUs U  BBIMOJHEHHUE
npakTudeckux pabotr: Nel. DkcrepuMeHTalbHOE pelleHHe 33aad Mo
teme «['anorenp». Ne2 DxcneprMeHTaNnbHOE pelIeHHe 3a7ad M0 TeMe
«Xanpkorenb». Ne3. [loayyeHne aMMuaka U U3y4€HUE €r0 CBOWCTB.
Ne4. DxcnepuMeHTanbHOE peEIIeHHE 3a7ad M0 TeMe «DJIEMEHTHI
noArpynmnsl azota». Ne5. DKcriepuMeHTaIbHOE PELIECHHE 3a1a4 110 TEME
«Metamisl rnaBHbIX moArpynim». Ne6. Ilomyyenne MenHOro Kymopoca.
Ne7. OkcnepumeHTanpHOE pelieHue 3azad 1no TteMe «MeTansl
no6ounsix moarpymm». Ne 8. ITomyuenue comu Mopa Ne9. CxkopocTth
xummnueckux peakuuit Nel0. Kpamenue Tkanei.

[IporpaMMoii  mpexycMOTpeHbl KakK TpaJulMOHHBIE (POPMBI
NPOBEJCHUSI YPOKOB (JeKIHMs, CEMHHAp, MPaKTUKyM), TaK U
HETpaJUIMOHHbIE (YPOKM pOJIEBOM U JI€IOBOM UIPBI, YPOKH-
BUKTOPHUHBI, OJIMMITMAIHBIE COCTSA3aHUs, 3allUTa MUHU - pedeparos,



IIPOEKTHOI NEesATENbHOCTH, padoTa B TPYIax, LEMHBIX PacCKa3oB O
CBOMCTBaX, MOJICIIMPOBAHHE TPOLIECCOB MTPOU3BOICTBA).

Yueono-memoouueckuit komnnexc
Y4eOHuk
1. Epemun B. B. Xumus. 10 knacc. YriyoneHHsiii yposeHs / B.B.
Epemun, H.E. Ky3pmenko, B.U. Tepennn, A.A. Ipo3nos, B.B. JIynus.
— 4-e u31., crepeotun. — M.: [Ipoda, 2020.
2. Epemun B. B. Xumus. 11 knacc. Yray6iaeHnsiil yposeHs / B.B.
Epemun, H.E. Ky3pmenko, B.U. Tepenun, A.A. /Ipo3nos, B.B. JIynus.
— 4-¢ u3n., crepeorurt. — M.: Jlpoda, 2021.
MeTtoanyeckue nocoOus il y4uTe st
1. Epemun B. B. Xumus. 10 k1. Metonuueckoe nocodue / B.B.
Epemun, A.A. llpo3nos, U.B. Bapranosa. — M.: [Ipocda, 2018.
2. Epemun B. B. Xumus. 11 k1. Metonuueckoe nocooue / B.B.
Epemun, A.A. llpo3nos, U.B. Bapranosa. — M.: [Ipoda, 2018.
3. Epemun B.B. u ap. IIporpamma kypca xumuu s 10-11 kimaccos
o0mieo0pazoBarenbHBIX yapexaeauid. — M.:[Ipoda, 2020.
4. ITpumepHsbie nporpamMmbl o yueOHbIM npenameram. Xumus 10-11
kyaccel. CTangapTel BTOporo rnokojieHus. — M.: [Ipocseriienue
DJIeKTPOHHBIE 00pa30BaTeIbHbIE PECYPChI
HNuTepHeT-pecypcenl:
http://www.mon.gov.ru MuHICTEpCTBO 00pa30BaHMsI U HAYKH
http://www.fipi.ru Iopran ®UIN — denepanbHblii HHCTUTYT
MeAarorn4eckux u3MepeHuit
http://edu.ru/index.php ®eaepanbhusbiii mopran «Poccuiickoe
o0Opa3oBaHUE»
http://www.infomarker.ru/top8.html RUSTEST.RU — denepanbhbrii
HEHTP TECTHPOBAHMUSI.
http://www.pedsovet.org Beepoccuiickuii MUatepuer-IlencoBer
www.wikipedia.ru YHuBepcanbHast sHIMKIONEe U «Bukumneaus».
www.krugosvet.ru YauBepcanmpHast SHIKIONeIus «KpyrocseT».
www.rubricon.ru Sunuknonenus «PyOopuxkon».
www.gramota.ru CripaBoYHO-HH(POPMAITUOHHBIN HHTEPHET-TTOPTAIT
«XUMHD».
CpeacrBa o0yueHust
1.TleqatHbie mocoOusl.
JemoncTpanronnapie Tadbmip! mo xumun 17t 10, 11 kmacca
2. TexHUYECKHUE CPEICTBA OOYUCHHS:



KOMIIBIOTED;
MYJIbTUMEIUNHBINA TPOEKTOP;
WHTEpaKTUBHAS J10CKA.

O0opyroBanne u npudOPHI

1 | OOwee u BCIIOMOTATENIFHOE | KOJIMYECTBO/COCTAB
o0opyioBaHue KOMIUIEKTa
Kommuiexr IIPOTUBONOXAPHOTO | OrHEeTyIINUTENb
WHBEHTaps YTJIEKUCIOTHBIH;
OTHETYIIUTEIb
MOPOILKOBBIN; OrHE3aIUTHAS
HaKuJIka (JIByX pa3MepoB);
COBOK

Kommiexkr TEPMOMETPOB | 4 C pa3IMYHBIMH LIKAJIAMU

XUMHYECKHUX

IInuTKa 3neKTpudeckas 1

CTOJNHKH TOAbEMHBIE 2

[lIratus JUTS npobupok | 1

KOMOMHHPOBaHHBIN

TaruB 11 npoOupox™* 13

[IraTtus naboparopubrit | 13

XUMHUYECKH**

IIITaTnB 1EMOHCTPALIMOHHBIN 3

[umie! TurensHbie (Habop) 13

ArnTeuka MeTUIIMHCKAs 1

Vknanku a8 JIeMOHCTpaluoHHOH | 1

XUMHYECKON MOCYbI

Epiiu 1nst MbIThS TOCYABI 1

OukH 3alIUTHBIE 1

IlepuaTku pe3nHOBBIE 1

DKpaH 3alUTHBIN 1

2 | ITIPUBOPBI IABOPATOPHBIE
Bechl yuebHbIe ¢ pa3HOBecaMu 1
CrimproBka J:abopaTopHast 13
banka c¢ kpermkoit ans xpanenus | 50
TBEPJBIX BELIECTB
Boponka nenutenbHas | 1
uMHprydeckas, 100 mio**

Boponka mpocras s cyxux | 2

BCIICCTB




Boponka npocrast koHycooOpa3Has,
100 MM

Konba konnueckas, 1000 mr* 2
Kon6a xonuueckas, 500 mr* 2
Konba kpyrnogonnas, S0 mi 13
Kon6a mepnas, 100 M 13
Konba mepnas, 1000 mn 2
Konba mepnas, 500 mn 2
Kon6a mepnas, 250 M 13
Konba mockomonnas, 250 mur* 2
Konba minockongonnas, 500 mr* 3
JIoxxka Ne 2, Ne3 2
JloKKa 1 COKUTaHUS BEIECTB 13

Hab6op MOCY/IbI u
NPUHAJIEKHOCTEH U1l paboOThI C
MaJIbIM ~ KOJUYECTBOM  BEILECTB
(MuKporabopaTopus)

CocTaB KOMIUIEKTa Ha JBYX
yyYalmxcs:
MOJIUTIPOITMIICHOBBIM MTOJIHOC
(6 1mT.); TOACTaBKAa TOJ
O0aHKH C sYEHKaMM «TOpKay
(2 mr.); Oanku, 40 wu,
MOJIMIIPOIIUJIEHOBBIE c
KpBIIIKAMU OIS CyXHUX
peaktuBoB (20 mT.); GaHKH-
KaneapHunel, 40 wma, mIa
pactBopoB (30 mIT.); mITaTUB
s npobupok, 14 rHe3n,
nuametrp 17 wmm, (2 wT.);
crakad, 100 ma (2 mmr.);
crakad, 250 ma (1 mmr.);
mmarenb-Iokka (2 mrT.);
IUlacTWHA mpo3payHas, 14
rHe3d, U1 KameJbHBIX
peakuuit (2 mwrT.); AepKareab
s mpobupok (2 miT.);
BopoHka B-75 (2 mr.);
TUKeTKa i OaHok (2
nucTa); Tabaunsl (2 TucTa)

ITamouku

13

ITunetka ¢ neneusmu, 10 M

2

I[MuneTka ¢ OqHOU OTMETKOU

2




IInactuna IS kanenabpHoro | 13
aHanmm3a**

ITpobupka xumuyeckas, 16 Mmm 250
[IpoOupku nemonctpanmonusie, 21 | 50
MM

CxIsgHKA 60
CknaHka M3 TeMHOro crekia, 250 | 5
MIT

CrakaH BBICOKMH C HOCHKOM, 25 | 2

M *

CrakaH BBICOKMH ¢ HocukoMm, 100 | 13
MJI**

Crakad HU3KHH ¢ HocukoMm, 250 | 2
MT*

Crynka ¢ nectukoM Ne 5 2
Mensypka, 100 mr* 2
Yama BeinaputenbHas Ne 5 2
HInarens gapdoposerii Ne 2 2
XUMHUYECKHUE PEAKTHUBBI U
MATEPUAIJIBI

AHunH 0,05
AHMIIVH CEpHOKHUCIBIN 0,05
Benson 0,5
Bazennn 0,2
['munepun 0,2
I'moko3a 0,2
Juxnopatan 0,05
JmsTrnoBsnii 2gup 0,05
Kucnora macngnas 0,05
Kucnora ackopbuHOBast 0,05
Kucnora onenHoBas 0,05
Kucnora creapuHoBast 0,05
Kucnora maseneBas 0,05
Kpaxmain Bo10pacTBOPUMBII 0,05
bymara makmycoBasi He#TpampHas | 13
(KHMPKKU MU TYOYCBI)

Bara xjomuaTo0ymakHast 0,05
MypaBbrHas KHCIOTA 0,1




Hatpuii ykcycHOKHCIBIN 0,1

Hedts (chipast) 0,2

[Tapapun 0,2

Caxapo3a 0,05
YKcycHasi KHCIIOTa 0,05
Denon 0,05
denondranenn 0,05
QOunpTpoBasbHAs OyMara 0,05

OunbTpel  OymaxHbsie  30JbHBIC, | 0,05
pasmep 4,5 cm

OunbTpel  OymaxHbsie  30JbHBIC, | 0,05

pasmep 9 cm
®dopmanut 40-IpOIICHTHBIN 0,05
DTUIECHTIIUKOIIb 0,05

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA
YUYEBHOI'O IIPE/IMETA

N3yuenune yueOHoro mpeamera «Jlutepatypa» B 10 kiacce
ABJIIETCS YacThbIO OOpPa30BATEIbHOW JEATEIBHOCTH YYallUXCsl Ha
ctynenn COO, cienoBaTenbHO, IPOLECC U3YUEHHS JAHHOTO NPEAMETa
HalpaBJieH Ha JOCTU)KEHHUE OCHOBHBIX pE3YyJlbTaTOB OOpa3oBaHMUs,
npenycmorpeHHbix @I'OC.

JInuyHOCTHBIE pe3yJabTaThl H3Y4YeHHS Y4eOHOro nmpeaMera
«Xumus» B 10 knacce

N3yuenne opranndeckoil xumuu B 10 knacce no nporpamme B.B.
JlynnHa HampaBiI€HO Ha JOCTHIKEHHE CIEAYIOIMX JHMYHOCTHBIX
pe3yibTaToB 00pa30BaHU:

1) BocnmMTaHME POCCHIICKOW TPAKAAHCKON WIEHTHYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTHU
nepen PoauHoM, TOpIoCTH 3a CBOM KpaH, cBoro Poauny, mponuioe u
HACTOSLIEE MHOIOHALlMOHAJIBHOTO Hapoaa Poccum, yBaxeHue K
rocy/1apCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);

2) ¢opMHpOBaHHE TPa’KIAHCKOH TNMO3MIHMM KaK aKTUBHOTO H
OTBETCTBEHHOI'0 4J€HAa POCCUHCKOro OOIIEeCTBa, OCO3HAIOLIETO CBOU
KOHCTUTYIIMOHHBIE TpaBa M OOSI3aHHOCTH, YBAXKAIOIIEr0 3aKOH U
IIPABOIOPAIOK, 00J1aAAI0IIEr0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA,




OCO3HAHHO TPUHUMAIONIETO  TPAJULMOHHbIE HALMOHAJIbHBIE H
o011e4yenoBeyecKue r'yMaHUCTUYECKHE U IEMOKpaTUYECKHE [IEHHOCTH;
3) rOTOBHOCTH K cay:keHn10 OreyecTBy, €ro 3alluTe;

4) chopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JWajore KyJIbTyp, a TaKkKe pasIuYHbIX (opM
OOLIECTBEHHOTO  CO3HaHHUS,  OCO3HAHME  CBOEro  MecTa B
HOJHUKYJIBTYPHOM MHUDE;

5) chopMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCITHTAHHS
B COOTBETCTBMH C OOINEYETOBEYCCKHMMU LEHHOCTSIMH U HUeaJaMu
rpaXXAaHCKOTO  OOIIecTBa; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITENBHOCTH;

6) ToslepaHTHOEe CO3HAHME W TOBeJAeHHE B MOJHKYJILTYPHOM
MHpE, TOTOBHOCTh M CIIOCOOHOCTh BECTH AHMAJIOT C IPYTUMU JIIOJIbMHU,
JOCTUTaTh B HEM B3aMMOIIOHMMAHMsS, HAXOAUTh OOIIME IeNu U
COTPYAHUYATH JJISl MX JTOCTHIKCHHUS;

7) HaBBIKM COTPYJAHHYECTBA CO CBEPCTHHUKAMH, JCTHMHU
MITAJIIIETO BO3pacTa, B3POCIBIMH B 00pa30BaTENbHOW, OOIIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIIeIOBATEIbCKOM, MPOEKTHONM U JAPYrUX BUIAX
JeSITEIIbHOCTH;

8) HpaBCTBeHHOE CO3HAHHE K TOBEJCHHE Ha OCHOBE YCBOCHUS
0011eueI0BEYECKUX [IEHHOCTEH;

9) rOoTOBHOCTH W CHOCOOHOCTH K OOpA30BaHUIO, B TOM YHCIIE
caM000pa30BaHUIO, HAa NPOTSHKEHMM BCEH MKU3HU; CO3HATEIbHOE
OTHOILIEHHE K HEMpPEepbIBHOMY 0Opa30BAHUIO KaK YCJIOBUIO YCHEIIHOU
poQeCCHOHAIBHON 1 0OIIIECTBEHHON e TEeIbHOCTH;

10) 3cTeTHYeCKOE OTHOIIEHNE K MHPY, BKJIIOYasl ICTETUKY ObITa,
HAyYHOTO M TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHUI;

11) npuHsATHE W peaju3anus LEHHOCTEl 30pPOBOr0 M
0e3omacHoro oo6pasza JKM3HM, TIOTpEOHOCTH B  (PU3UYECKOM
CaMOCOBEPIIICHCTBOBAHUM, 3aHATHIX CIIOPTHBHO-03I0POBUTEIHHOM
NeSTeIbHOCThIO,  HENpUATHE  BPEIHBIX  NPUBBIYEK:  KypeHUs,
ynoTpeOIeHHs! aJIKOToJIsl, HAPKOTHUKOB;

12) Oepe:xHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHWE K
(uznyeckoMy u NCHX0I0TMYECKOMY 310POBbI0, KAK COOCTBEHHOMY,
TaK M JIpyTuX JIOAEH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;

13) oco3HaHHbIii BbIOOP Oyayuieii mpogeccun ¥ BO3MOKHOCTEH
peanu3ali  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOILIEHHE K



npodecCuOHANBbHOM /IEATEIbHOCTH KaK BO3MOXKHOCTH y4YacTHsl B
peuieHuun JUYHBIX, OOIIIECTBEHHBIX, rocyJapCTBEHHBIX,
00IIIeHaIIMOHATILHBIX MTPOOJIEM;

14) copMupoBaHHOCTH IKOJIOTHYECKOT 0 MBIIILJIeHUS,
MOHMMAHUS BIUSHUS COLHUAIBHO-I)KOHOMUYECKUX IMPOLIECCOB Ha
COCTOSTHUE IPHUPOJHON U COLMAIBHON Cpenbl; MPUOOPETEHUE OIbITa
9KOJIOTOHAIPABJICHHOM 1€ TEIbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHHE K CO3JaHHI0 CeMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTHUS IEHHOCTEH CEMEMHOM KU3HMU;

JlocTHKeHHE JIMYHOCTHBIX  PE3YIbTaTOB  CPEIHEr0  OOIIeTro
obpazoBanusi, oTpak€éHHbIXx B DPI'OC, obecneumBaeTcs Ha ypoKax
XUMHUH CPEACTBAMH, OPTaHUYHBIMH JIJIsl JAHHOTO Y4eOHOTO IpeaMeTa,
u B Qopmax, OOYCIOBICHHBIX €ro creuupukond. YUuTenb XUMHUU
MOJKET OIICHUTH JIMYHOCTHBIC PE3YJbTaThl O0YUYCHHUS, B3AaUMOICHCTBYS
C YyYalllUMHUCS Ha YpOKaxX, OpraHu3yss BHEYPOUHYIO M BHEKJIACCHYIO
paboTy MIKOJIBHUKOB, aHAIM3UPYS MMCbMEHHBIE pabOThl U MPOEKTHYIO
JEeSTENIbHOCTh YY€HUKOB.

[InanupyeMbIMU JTUYHOCTHBIMHU PE3yJbTaTaMHU B paMKaX OCBOCHUS
yueOHOro npeaMeTra «XUMHUSD SBISIFOTCS:

1. Poccuiickas rpaxaaHckas HIAEHTHUYHOCTb (MATPUOTHU3M,
yBakeHne kK  OteuecTBy, K TpONUIOMY H  HACTOAILIEMY
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTH M
nonra niepen Ponunoil, naeHTudukanus ceds B KadyecTBe rpakKIaHHHA
Poccun, cyObekTHBHAS 3HAUUMOCTD MCTIOJIB30BAHMS PYCCKOTO SI3bIKA U
A3bIKOB HapoJoB Poccum, OcCO3HaHHWE W OIIYIIEHHE JUYHOCTHOM
COMPUYACTHOCTH K cyap0e poccuiickoro Haponaa). Oco3HaHue
STHUYECKON MPUHAJICKHOCTH, 3HAHUE MCTOPHUH, S3bIKA, KYJIbTYpPbI
CBOETr0 Hapoja, CBOEro Kpasi, OCHOB KYJIbTYpPHOT'O HACJeIusl HapOJIOB
Poccun u yenoBeuecTBa (MIEHTUYHOCTh YENOBEKA C POCCUICKON
MHOTOHAIIMOHATBFHOW KYJIBTYPOU, CONMPUYACTHOCTh UCTOPUU HAPOJIOB
U TOCYapCTB, HaXOJMBIIMXCA Ha TEPPUTOPUHU cOBpeMeHHOW Poccun);
WHTEPUOPpHU3AITUS T'YMaHUCTHYECKHUX, JIEMOKPATHIECKUX "
TPAAUIIMOHHBIX  LEHHOCTEH  MHOTOHAIIMOHAIBHOTO  POCCHICKOTO
obmectBa. (Oco3HaHHOE, YBaXHUTEIBHOE U JOOPOXKEIATEIBHOE
OTHOLLIEHUE K HCTOPHUH, KYJIbType, PEIMIUU, TPATULHUAM, SI3bIKAM,
[IEHHOCTSIM Hapo10B Poccuu u Hapo10B Mupa.

2. TOoTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS K CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHUIO W MO3HAHUIO;
TOTOBHOCTh M CHOCOOHOCTh K OCO3HAaHHOMY BBIOOPY M TOCTPOCHHIO



JTanbHEHIIEH WHIMBUIYyaJIbHOW TpaeKTopuu oOpa3oBaHus Ha 0Oase
OPHUEHTUPOBKM B  Mupe Tmpodeccuii ©  mpodecCHOHATBHBIX
MPEOYTEeHU, ¢ Y4eTOM YCTOWYMBBIX MO3HABATEIbHBIX HHTEPECOB.
3. Pa3Buroe MopanbHOE CO3HAHWE U KOMIIETCHTHOCTh B PEIICHUU
MOpaJbHBIX MPOOIEM Ha OCHOBE JMUYHOCTHOTO BbIOOpa, opMUpOBaHUE
HPABCTBCHHBIX UYBCTB M HPABCTBEHHOTO MOBEJCHUS, OCO3HAHHOTO U
OTBETCTBEHHOT'O  OTHOIIEHHS K  COOCTBEHHBIM  IOCTYIKaM
(crtocoOHOCTH K~ HPAaBCTBEHHOMY  CaMOCOBEPIIEHCTBOBAHUIO;
BEPOTEPIHUMOCTb, YBAXXHUTEIbHOE OTHOIICHHWE K PEIIUTHO3HBIM
YyBCTBaM, B3TJISA[aM JIIOJICH WM MX OTCYTCTBHIO; 3HAHHE OCHOBHBIX
HOPM MOpajH, HPABCTBEHHBIX, AYXOBHBIX HJICAIOB, XPAaHUMBIX B
KYJIBTYPHBIX TPaIUIMSIX HAPOIOB PocCHM, TOTOBHOCTh Ha HX OCHOBE K
CO3HATENIbHOMY CAMOOTPAHMYEHHUIO B  IOCTYIKax, I[OBEJACHUU,
PacTOYHUTEILHOM HOTPEOUTENBCTBE; c(OpMHUPOBAHHOCTh
npelacTaBieHuii 00  OCHOBaX  CBETCKOM — 3THKH,  KYJIBTYpPBI
TPAIUIIMOHHBIX PEIUTHIA, UX POJHM B PA3BUTHU KYJIBTYPHl U HCTOPUU
Poccun u yenoBedyecTBa, B CTAHOBJICHHWU TPA)kKIaHCKOTO OOIIeCTBa U
pOCCUIiCKOM roCyJ1JapCTBEHHOCTH; IMOHUMAaHUE 3HAYEHUS
HPABCTBEHHOCTH, BEPbl M PEJIUTHM B KU3HU YEIOBEKAa, CEMbH U
obmectBa). COpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHS K
YUEHUIO; YBaXHUTEIBHOTO OTHOLIECHUS K TPYAYy, HAJIWYUE OIbITA
y4acTus B COIUAIBHO 3HAYUMOM Tpyae. Oco3HaHUE 3HAYCHUS CEMbH B
JKU3HU YelloBeKa W 0OIIecTBa, MPUHATHE IIEHHOCTH CEMEMHOMN KHU3HH,
YBOKHUTEIFHOEC W 3a00TIIMBOE OTHOIICHHWE K YIEHaM CBOCH CEMBbH.
4. CdopmupoBaHHOCTH [EJIOCTHOTO MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY ypPOBHIO pPa3BHTHUS HAYKH U
OOIIECTBEHHON MPAKTHKHU, YYUTHIBAIOIIETO COIHUAIBHOE, KYIbTYypHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MHpa.

5. Oco3HaHHOE, YBOKUTEIBHOE U JOOPOKENATEIHHOE OTHOILIIEHHE
K IPYyrOMY Y€JIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHUIO, KYIIBTYPE, S3BIKY,
Bepe, TPAXKIAHCKOW TMO3ULKU. ['OTOBHOCTH M CIIOCOOHOCTH BECTHU
JUAJIOT C JIPYTHMMH JIFOJBMH U JIOCTUTaTh B HEM B3aHMMOIIOHHMAHUS
(unentudukanus ceOs Kak TOJHOMPABHOTO CyOBEKTa OOIIeHUS,
TOTOBHOCTh K KOHCTPYMPOBaHWIO oOpa3a mapTHepa IO JHAJOTY,
TOTOBHOCTh K KOHCTPYHPOBaHHIO oOpa3a JJOMyCTUMBIX CHOCOOOB
JManora, TOTOBHOCTh K KOHCTPYMPOBAaHHWIO TIpoIlecca aHaiora Ha
OCHOBE OOIIMX WHTEPECOB, MPOLEAYP, TOTOBHOCTh M CIOCOOHOCTH K
BEJICHUIO TIEPETOBOPOB).



6. OCBOGHHOCTh COLMAIBHBIX HOPM, IPAaBWJI MOBEACHUS, POJIeH U
¢dopM coluaNbHOM KM3HM B TpyNmHax M cOoOOIIecTBax. YdacTHe B
IIKOJILHOM CaMOYIPaBJICHUU W OOILIECTBEHHOW JXM3HHM B Ipeieax
BO3PACTHBIX KOMITETCHIIUI C y4ETOM pETHOHANBHBIX,
STHOKYJIBTYPHBIX, COLHAJIbHBIX W HSKOHOMHUYECKHUX OCOOEHHOCTEH
(bopMupoBaHMEe TOTOBHOCTM K YYacTHIO B IIPOLIECCE YMOPAAOUYCHHUS
COIMAJIbHBIX CBSI3€H M OTHOLICHUH, B KOTOpPBIE BKIIOYEHBI U KOTOpHIC
bopMHpYIOT camMM yd4alluecs; BKIIOUYEHHOCTh B HEMOCPEACTBEHHOE
rpaskAaHCKOE ydacrue, TOTOBHOCTb y4acTBOBATh B
KHU3HEIEATEIIFHOCTH TIOIPOCTKOBOTO OOIIECTBEHHOTO OOBEIMHEHUS,
NPOIYKTUBHO B3aUMOJCHCTBYIOIIETO C COLUAIbHOM cpenod |
COLMAIBHBIMA HWHCTUTYTaMH; HIeHTHU(UKanus cebs B KauecTBe
CyOBEKTa COLMAIBHBIX MPeo0pa3oBaHUil, OCBOCHHE KOMIICTEHTHOCTEH
B cepe OpraHu3aTOPCKON JeSITeIbHOCTH; HHTEPUOPH3AIHS [IEHHOCTEH
CO3MIATEIIFHOTO OTHOIICHHS K OKpYKaloIied JeHCTBUTEILHOCTH,
[IEHHOCTEH COLMAIBHOTO TBOPYECTBA, IIEHHOCTH MPOAYKTUBHOU
OpraHHM3alUi COBMECTHOW JEATEILHOCTH, CAMOPEAIH3alluy B TPYIIIE U
OpraHu3aliy, IIEHHOCTU «APYroro» KakK PaBHONPABHOTO TapTHeEpa,
dopmupoBanue KOMITETCHIIUH aHaNmM3a, IPOEKTUPOBAHUS,
OpraHM3alu JESATEIbHOCTH, pediaekcun HW3MEHEHHH, CcrocoOoB
B3aUMOBBITOTHOTO COTPYIHHYECTBA, CIOCOOOB  peanu3anuu
COOCTBEHHOTO JIMJIEPCKOTO MOTEHIANIA).

7. CdhopMuUpOBaHHOCTb IIEHHOCTH 3I0pPOBOr0 M 0€30MacHOro
o0Opa3a JKW3HW; WHTEPHOPH3ALUS TPAaBHI HWHIUBUAYAIBHOTO U
KOJIJIEKTUBHOT'O 0€30I1aCHOI0 MOBEJICHHSI B UPE3BbIUANHBIX CUTYaLIUsX,
YIPOKAIOMUX KU3HU W 3/J0POBBIO JIIOJIEH, MpaBHJ TOBEACHUS Ha
TPaHCIOPTE U Ha JIOporax. 8. Pa3BUTOCTh 3CTETUYECKOTO
CO3HAaHUSl Yepe3 OCBOCHHE XYHO0KECTBEHHOTO HAacJeIusi HapoJ0B
Poccun m mMupa, TBOpUECKOH N1ESTENTbHOCTH 3CTETUYECKOIO XapaKkTepa
(criocoOHOCTH MMOHUMATh XYyJ0’)KECTBEHHbIE MIPOU3BEICHNUS,
oTpakaromiue pasHble THOKYJBTYPHBIE TPaJULINH;
c(OPMHUPOBAHHOCTH OCHOB XYJ0KECTBEHHON KYJIBTYPhI 00YJIarOIIUXCsI
KaKk 4YacTM HMX OOmeill JAyXOBHOW KyJIbTyphl, Kak 0cO0Oro crocoba
MO3HAHUS KU3HHU W CPEJICTBA OPTaHU3AIlMHM OOILICHHS; ICTETUYECKOE,
SMOLMOHAIBHO-IIEHHOCTHOE BUJICHUE OKpYXKAaroIlero MUDPA;
CMOCOOHOCTh K AMOIMOHAIBHO-IIEHHOCTHOMY OCBOSHHIO MHpa,
CaMOBBIPKEHUIO M OPUEHTALMU B XYJ0KECTBEHHOM M HPaBCTBEHHOM
IPOCTPAHCTBE KYJBTYPBI; YBOKEHHE K HMCTOPUU KYJIBTYPHl CBOETO
OteuecTBa, BBIPRXEHHOW, B TOM 4HCJE, B IOHMMaHUM KpPacOTbHI



YyellioBeKa; MOTpeOHOCTh B OOMIEHUH €  XYJOXKECTBEHHBIMU
MPOU3BENCHUSAMH, CPOPMUPOBAHHOCTh AKTUBHOTO OTHOIICHHUS K
TPAAMIUAM  XYJOXKECTBEHHOM  KyJIbTYphl  Kak  CMBICIOBOM,
ACTETUYECKOMN U JINYHOCTHO-3HAYMMOU LIEHHOCTH ).

9. CopMHpOBaHHOCTH ~ OCHOB  DKOJIOTUYECKOM  KYJbTYDHI,
COOTBETCTBYIOLIEH  COBPEMEHHOMY  YPOBHIO  JKOJOTHYECKOIO
MBIIUICHNS, HaJU4YUe OIbITa JKOJOTMYECKH OPUEHTHPOBAHHOM
pedICKCUBHO-OIICHOYHOW M MPAKTUYECKOW  JEATCIBHOCTH B
JKU3HEHHBIX CUTYyalUsX (TOTOBHOCTh K HCCIIEIOBAaHHUIO MPHUPOABI, K
3aHATHSAM  CEJIbCKOXO3SIMCTBEHHBIM  TPYIAOM, K XYJI0XKECTBEHHO-
3CTETUYECKOMY OTPAKEHUIO IPUPOABI, K 3aHATUSAM TYPU3MOM, B TOM
YUCIIE  JKOTYpU3MOM, K  OCYUIECTBICHHIO  IPUPOJIOOXPAHHOMN
JEATECTLHOCTH).

IIpeameTHbIe pe3yJbTAThl H3yYeHHUS Y4eOHOTO
npeamera «Xumus» B 10 kiaacce

[IpenMeTHble  pe3ynbTaThl U3y4YeHHs y4eOHOro  IpeamMera
«Xumusi» Ha CTYNEHW CpeaHero oOmiero oOpa3oBaHus HE TPeOyIOT
YTOYHEHHS, OHHM SIBIISIFOTCS O0O0S3aTeIbHBIMU JJII OpraHHU3aIuil,
peanu3ylomux MporpaMMbl cpeaHero obmiero odpazoBanus. OmgHako
nepeyeHb MPEAMETHBIX pPe3yJbTaTOB MOXKET OBITh JOMNOJIHEH H
pacuIupeH s peiaraeMoil aBTOPCKOM y4eOHOU MPOrpaMMBbI B CBSI3H
¢ eé crmnenudukod,  TO3BONAIOIIEH  TOOUTHCA, IOMUMO
o0uieo0s3aTenbHbIX MPEAMETHBIX PE3yJbTaTOB, €€ HEKOTOPBIX
JNOTIOTHUTENBHBIX ~ MTOTOB  OOy4YeHHs. OTH  JOMOJHHUTEIbHbBIE
pe3yabTaThl O0ECIEeYMBAIOTCS BapUATUBHOW YaCThIO COJEPIKAHHS
oOpa3oBaHus, CHeIMPHUKON  aBTOPCKOM  HAYYHO-METOTUYECKOU
KOHIIETIIINK, OTpax€HHOM B Paboueill mporpamMmme Kypca U y4deOHO-
METOJAMYECKUX U3JaHUusX, BXoadmux B aBTopckuil YMK. B wactHoctn,
aBTOpCKas mporpamma moja penakmnuedt B. B. Jlynuna moxeTr ObITh
UCTIONIb30BaHa Ui YrIyOJAEHHOTO TMpenojaBaHus IMpeaMera, s
opranuzanuu auddepenuupoanHoro obyuyenuss B 10 kmacce u
CIocoOCTBOBATh JIOCTIDKEHHIO 00Jiee BBICOKUX pPE3yabTaTOB IS
MOTHUBHUPOBAHHBIX CTapIICKIACCHUKOB. B mporpamme u y4deOHBIX
MOCOOMSIX K HEW MpeayCMOTpPEHBI Y4eOHbIE MaTepHUalbl, 3HAYUTEIHHO
pacuIupsfonue CBEJACHUS YYEHHKOB O CTPOCHHH, CBOWCTBAaXx,
KAUeCTBEHHBIX PEAKIUSAX, IPUMEHEHUHU OPTaHUYECKUX BEIIECTB.. DTO
MO3BOJISIET YYAIIUMCS B paMKax HW3Y4YEHUS OPraHUYeCKOW XUMH
BBIOpAThH WHIUBUTyaJIbHYIO TPAEKTOPHIO oOyueHus,



COOTBETCTBYIOIYI0 UX OOpa3oBaTeNbHBIM MOTPEOHOCTSIM, HANPUMED:
MOArOTOBUTHCA K HMTOTOBOMY 3K3aMEHY MO XUMHHM U TBOPYECKUM
KOHKypcaM, MPOBOJAMMBIM By3aMH, NPUHATh y4acTUE B MPEIMETHBIX
ONIUMITHAZAX, TPUOOPECTH OMBIT HAYYHO-HCCIECAOBATEIBCKOW U
TBOPYECKOH JesTenbHOCTH. Takum o00pazoMm, MPUMEHEHHE aHHOU
Paboueii mporpamMmbl TpeIycMAaTPUBACT JIOCTHIKCHUE CIICAYIOIINX
IIPEAMETHBIX PE3YJIbTATOB.

Iliianupyemble npeaMeTHbIE pe3yJabTaThl ocBoeHust OOII
BrinyckHuk HayuynTcs Ha 6a30BOM YPOBHeE:

- JIEMOHCTPUPOBAaTh TNPEICTABICHHUS O MeCTeé XUMHUU B
COBPEMEHHOM Hay4YHOH KapTHMHE MHpA; I[IOHUMAHHE pOJIM XUMUU
B (DOpMUPOBAaHUH Kpyrozopa © (DYHKIHMOHAIBHON TIpaMOTHOCTU
YeJIOBEKa IS PEIICHUs TPAKTUUYECKUX 3a]1a4;

- BJIQJETh OCHOBOIMOJATalOIUMH XUMHYECKUMHU TOHSITHIMH,
TEOPUSIMHU, 3aKOHAMU M 3aKOHOMEPHOCTSIMH; YBEPEHHOE I0JIb30BAHHE
XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIHUKOIA;

- BJIaJIcTh OCHOBHBIMHM  METOJIaMU  HAy4YHOTO  IIO3HAHUS,
UCIIONB3YEMBIMA B XHMHUU: HaONIOJICHUE, OINUCaHUE, H3MEpEeHHeE,
OKCIIEPUMEHT; yMeHUEe 00pabarhiBaTh, OOBSICHATH PE3yJIbTATHI
MIPOBEJICHHBIX OIBITOB U JIeNaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH
MPUMEHSATH METOIbI IO3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3a7a4;

Ha 0230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCSH:

- JaBaTh KOJUYECTBEHHBIC OILIEHKH W TPOBOJUTH paCUYEThl IO
XUMHYECKUM (pOopMyriaM U ypaBHEHUSIM;

- TOpUMEHSTh  MpPaBWIAMU  TEXHUKH  O€30MacHOCTH  TIpH

WCIIO0JIb30BAHUHM XUMUYECKUX BELIECTB;

- UMETh COOCTBEHHYIO TMO3UIIMU TIO OTHOIICHHIO K XUMHUYECKOUN
uH(pOpMaIH, TOTy4aeMOl U3 Pa3HbIX HCTOYHHUKOB;

- U1t 0OYJarOIIUXCsl ¢ OTPAHMYECHHBIMUA BO3MOKHOCTSIMH 3/I0POBBS
OBJIaJICHHE OCHOBHBIMU JOCTYIHBIMH METOJIaMU Hay4HOT'O ITO3HAHUS;

- I CHENbIX H CIA0OBUASAIIMX OOYYaIOIIMXCS OBJIAJICHUE
IpaBWJIaMU  3alMCH  XUMHUYECKUX (OpPMYyT C  HCIOJIb30BaHUEM
penbedHO-TOueYHOM crucTeMbl 0003HaueHwuit JI. bpaitns;

HA YIi1y0JIeHHOM YPOBHE:!

-  BJaJeTh CHCTEMOH 3HaHWH 00 OO0mMX XHMHYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX;

- JIEMOHCTPHUPOBATH yMEHUS HCCTIEI0BATh CBOMCTBa
HEOPTraHUYECKHUX u OpraHUYECKHUX BEIIECTB, OOBSICHSITH



3aKOHOMEPHOCTH MPOTEKaHMUSI XUMUYECKUX PEeaKIuii, MPOrHO3UPOBAThH
BO3MO>XHOCTb MX OCYILIECTBIICHUS;

- BJIaJeTh YMEHMSIMH BBIJBUTaTh TUIIOTE3bl HAa OCHOBE 3HAHUN O
COCTaBe, CTPOCHHMM BELIECTBA M OCHOBHBIX XHMHYECKHMX 3aKOHaX,
POBEPATH UX IKCIEPUMEHTAIBHO, GOPMYIUPYS LENb UCCIeI0OBAHUS;

HA yriIy0J1eHHOM YPOBHeE NOJYYHUT BO3MOKHOCTh HAYYUTHCH:

- TMOJIb30BAThCSl METOJAaMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUSA U
NPOBEICHUS XUMHUYECKUX HKCIEPUMEHTOB C COOJIOJCHUEM IpaBUII
0e30omacHOi paboThI C BEIIECTBAMH U JIJAOOPATOPHBIM 00OPYI0BAHHUEM;
NOKa3bIBaTh CPOPMUPOBAHHOCTH YMEHHI ONKCAHMSI, aHATTN3a U OLICHKH
JIOCTOBEPHOCTH MOJIYYEHHOIO Pe3yIbTaTa;

- ¢(hOpMUPOBAHHOCTh YMEHUH MPOTHO3HPOBATH, AHAIM3HPOBATH U
OLICHUBATh C TMO3UIUI 3KOJOTUYECKOW OE30MaCHOCTH MOCIEICTBUS
OBITOBOM U MPOU3BOICTBEHHOM JEATEILHOCTU YEJIOBEKA, CBA3AHHOU C
nepepaboTKOM BEIIECTB.

Takum oOpa3om, B pe3yJibTaTe 0cBoeHus Kypca 10 kjaacca y4eHUKH
Y3HAIOT:

— pPOJIb XMMHHM B (POPMHUPOBAHUU COBPEMEHHON HAay4yHOU KapTHHBI
MUpPA U B IPAKTUYECKON JIEATEIHHOCTH YEIIOBEKa, B3aUMOCBSA3b MEKIY
XUMHUEH U JPYTUMH €CTECTBEHHBIMU HAyKaMu;

— HUCTOPUYECKHE BEXU Ppa3BUTUA XHUMHH C HUCTOPHYECKUMHU
NepuoAaMM Pa3BUTHSI HPOMBIIUIEHHOCTH M HAyKH JAJisl MPOBEIEHUs
aHaJIM3a COCTOSHUSA, TyTel Pa3BUTHUS HAYKU U TEXHOJIOTUH;

— COCTaB, CTPOEHUE U CBOWCTBA BEILIECTB, MPUMEHSS MOJOKEHUS
OCHOBHBIX  XUMHYECKMX  TEOpUH:  XUMHYECKOIO  CTPOEHUs
oprannveckux coeauHeHuii A. M. bytiepoBa, CTpoeHHs aTroma,
XUMHYECKOM CBSI3U, DJIEKTPOJIMTHUYECKOM IUCCOLMALMU  KHUCIIOT,
OCHOBaHUH U COJIEH, a TaK)Ke yCTaHABIMBATh IPUUMHHO-CJIEICTBEHHBIE
CBSI3M MEXY CBOMCTBAMM BEILIECTBA U €T0 COCTABOM U CTPOCHHEM,;

— MpaBWJIa CUCTEMATUYECKON MEXIYHAPOJHONW HOMEHKJIATYphI KakK
CpeICTBA PAa3NUUYEHUS U WACHTU(UKAIMHM BEIIECTB MO MX COCTAaBY U
CTPOEHHUIO;

— MOJIIEKYJISIpHbIE U CTPYKTYpHBbIE (OPMYIBI HEOPTaHUYECKHX U
OpraHMYECKHUX BEIIECTB KakK HocuTenell MHpopMalud O CTPOECHUU
BEIIECTBA, €r0 CBOMCTBAX W NPHUHAUIEKHOCTH K OIPEACICHHOMY
KJIACCY COCTMHECHU;

— Tpupoay U crmocoObl 00pa3oBaHUS XMMHYECKOH CBSI3M:
KOBAJEHTHON (IOJIAPHOW, HETOJISIPHOM), HMOHHOW, METaJUIMYecKOi,




BOJOPOJHOW C IEJIbI0 ONPEACICHUS XUMHYECKOH aKTUBHOCTH
BEILIECTB;

— (usuyeckre CBOHCTBA HEOPraHUYECKMX W OPTaHHMYECKUX
BEIICCTB M YCTaHABIMBATh 3aBUCUMOCTh (PU3NYCCKUX CBOWCTB
BEIIECTB OT THITA KPUCTAINYCCKON PEIICTKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B W3MEHEHUU XUMHYECKHX
CBOKMCTB MPOCTBIX BEINECTB, BOJOPOJIHBIX COCAMHCHHH, BBICIIUX
OKCHJIOB U THJIPOKCHU/IOB;

—XapaKkTepHbIE  XMMHYCCKHE CBOWCTBA HEOPraHWYCCKUX U
OPraHMYECKUX  BEIIECTB HM3YyYEHHBIX KJIACCOB C MEIbI0 HX
UaeHTU(UKAITUN U 00BICHEHHS 001aCTH MPUMECHCHHS;

—MEXaHU3M PEaKIUH B 3aBUCUMOCTU OT YCIIOBUU TPOBEICHHUS
pPCaKIMu U IPOTHO3UPOBATH BO3MOXKHOCTh IPOTEKAHUS XHUMHYCCKHUX
peaknuii Ha OCHOBE THUIIA XMMHUYECKOM CBSI3U U aKTUBHOCTH PEareHTOB;

—  3aBHCHMOCTh PEAaKIIMOHHOW CIOCOOHOCTH  OpPraHHYECKUX
COCIMHEHUH OT XapaKTepa B3aMMHOTO BIIMSHUS aTOMOB B MOJICKYJIaX C
SN0 TPOTHO3UPOBAHUS TIPOTYKTOB PEAKIINU;

— 3aBHUCUMOCTh CKOPOCTH XHMHYECKOH pEaKIUh W CMEIICHUs
XUMHYECKOI'O0 PABHOBECHS OT pa3idYHbIX (AKTOPOB C  IICIIBIO
OTpE/CIICHUs ONTHUMAIBHBIX YCIOBHHA TPOTCKAHUS XUMHYCCKHX
IIPOIIECCOB;

—TEHETUYECKYI0 CBSI3b MEXIYy KiIaccaMd HEOPraHUYeCKUX |
OpTaHMYECKHUX  BEIIeCTB N1 OOOCHOBaHHUS  MPUHIMITHAIBHOM
BO3MOXXHOCTH  TIOMyYCHHUS  HEOPTaHWYCCKUX W OPTaHUYCCKUX
COeIMHEHUH 3aJaHHOTO COCTaBa M CTPOCHUS;

— nabopaTopHbIE W TPOMBIINUICHHBIE CIIOCOOBI  ITOTYYCHHS
BaXHEHIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB;

—XapakTep Cpenbl B pe3yibTaTe THAPOJIU3a HEOPTaHWYECKHX U
OpTaHMYECKHUX BEIIECTB M TMpHUMEpbl THAPOIU3a BEIIECTB B
IIOBCEIHEBHON  JKHU3HM  YEIOBEKa, OMOJIIOTMYECKMX  OOMEHHBIX
mpoleccax U MPOMBIIUIEHHOCTH;

—TIpUMEPBl  OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH B
Opupojie, TMPOU3BOACTBEHHBIX TMpOIECCax U IHKU3HEACITEIbHOCTH
OpPTaHHU3MOB;

— MPAKTHYECKOE  HWCIOJIb30BAHWE  HEOPraHWYECKHX |
OpPTaHMYECKUX BEIIECTB U UX PEAKIHI B IPOMBIIIUICHHOCTH U OBITY;

—XHUMHUYECKUI HKCIEPUMEHT [0 PACIIO3HABAHUIO U TOJIYUYEHHUIO
HEOPTaHMYECKUX H  OPraHWYeCKHX BEIIECTB, OTHOCANIMXCA K
pa3IMYHBIM KJIacCaM COCIUHEHHH, B COOTBETCTBUU C TpPaBUIAMH H



npueMaMu 0e30macHOi paboThl C XMMHMYECKMMHU BEIIECTBAMU U
71a00paTOpHBIM 000PYIOBAHUEM;

- B3aUMOCBSI3U MEXIY CTPYKTYpod W (YHKIMEH, MPUUYUHON |
CJICZICTBHEM, TEOpUEH U (paKTaMu MPU aHAIN3E MPOOJIEMHBIX CUTYaIUi
U O0OOCHOBaHMM NIPUHHMAEMBIX PEIICHUH HAa OCHOBE XHUMHUYECKHX
3HAHUI;

— NyTH pelIeHHusl TJI00albHBIX MpoOJieM, CTOAIIUX Tepen
YeJIOBEYeCTBOM, M TEPCIEKTUBHBIX  HANpPABICHUA  Pa3BUTHUS
XUMHUYECKHX TEXHOJIOTUH, B TOM YHCIIE TEXHOJIOTUN

COBPEMEHHBIX MAaTE€PHUAJIOB C pa3IMYHON (PYyHKINOHATIHHOCTHIO,
BO300HOBJISIEMBIX HCTOYHHUKOB ChIPbs, NMEPEPadOTKH MU YTHIU3ALUU
IPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BoinyckHUK Ha YrJy0JIeHHOM YpPOBHE IOJYYHT BO3MOKHOCTH
HAYYHMTbCH:

— (opmynaupoBaTh 1eNIb UCCIEIOBAHMS, BBIABUTATh U MPOBEPSTH
IKCIIEPUMEHTAIBHO THUIOTE3bI 0 XMMHUYECKUX CBOWCTBAX BEIIECTB Ha
OCHOBE HUX COCTaBa M CTPOEHHUS, HUX CIIOCOOHOCTM BCTYyNaTh B
XUMHYECKHE pEeaKIuh, O XapakTepe ¢ NPOAYKTaX pa3IMYHBIX
XUMHUYECKHUX PEaKIIHii;

— CaMOCTOSITENIbHO IUIAHUPOBATh M TPOBOJUTH XHMHYECKHE
9KCIIEPUMEHTHl € COOJIIOJIeHHeM TMpaBui Oe30macHoil paboThl ¢
BelIeCTBaMH U J1a00paTOPHBIM 000PYI0BaHHUEM;

— UHTEpPHPETHPOBaTh JaHHBIE O COCTaBE M CTPOEHUM BEIECTB,
NOJyYeHHbIE C TIOMOINBI0  COBPEMEHHBIX  (DH3MKO-XMMHUYECKHX
METO/I0B;

— OIKUCBHIBaTh COCTOSIHME OJJIGKTPOHAa B AaTOME Ha OCHOBE
COBPEMEHHBIX KBAaHTOBO-MEXAaHWYECKHUX IPEICTaBICHUIl O CTPOEHHUH
aToMa JJis 00BSCHEHUS pPe3yIbTaTOB CIEKTPAIbHOIO aHAJIN3a BEIIECTB;

— XapaKTepH30BaTh POJIb a30TOCOAEPKAIIUX TE€TEPOLMKINIECKUX
COCIMHEHUH W HYKIEMHOBBIX KHCJOT KaK BOKHEHIINX OMOIIOTUYECKU
AKTUBHBIX BEIIECTB;

— TPOTHO3UPOBATh BO3MOKHOCTH TIPOTEKAHUS OKHCIHTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIHMH, JEXKalIUX B OCHOBE NPUPOAHBIX H
MPOU3BOJICTBEHHBIX MPOLIECCOB.

MeranpeameTHsblie pe3yJabTaThl H3YYeHUs] Y4eOHOI 0
npeamera «Xumum» B 10 kiaacce



[InanupyemMble MeTanpeIMETHBIE PE3YyJIbTAaThl B PAMKaX OCBOCHHUS
yueOHoro npeamera «XuMHUs Ha yIIIYOJIGHHOM YPOBHE MPEICTABICHBI
TpeMs TpyIIaMy YHUBEPCAIbHBIX yueOHbIX nerctBuid (Y'Y ).

1. PerynsTuBHbIEC YHUBEPCAbHBIE yU€OHBIC IEHCTBUS

BbInyCKHUK HAY4YHTCSH:

— CaMOCTOSTEIHHO OMPECIIATh LEIH, CTABUTh U (POPMYIUPOBATH
CcOOCTBEHHBIE 33/1a4u B 00Pa30BaTEIbHON EATEILHOCTH U KU3HEHHBIX
CUTYaIUsX;

— OIICHUBAaTh pECypcbl, B TOM YHCIE BpeMs U Jpyrue
HEMaTepUalbHBIE  PECypChl, HEOOXOAUMBIE  JUISI  JIOCTHUKEHUS
IIOCTaBJIEHHOM paHee LEeu;

— COIIOCTABJISITh UMEIOLTUECS BO3MOXHOCTH M HEOOXOUMBIC JIJIst
JOCTHKEHUS LEH PEeCypChl; — OPraHU30BBIBATh d(P(PEKTUBHBIN OUCK
pecypcoB, HEOOXOIMMBIX IS JOCTHIKEHUS TIOCTABJICHHOW IIEJIH;
— OINPEAENATh HECKOIBKO MYTEW JOCTHKEHHS TIOCTABIICHHOW LIETIH;

— BBIOMpATh ONTUMAIBHBIM MYyTh JOCTHXKCHHS IEIH C YYETOM
3¢ (PEeKTUBHOCTH  pacXOAOBAaHUS PECYpPCOB M  OCHOBBIBAsICH Ha
COOOpaXEHUSIX TUKU U MOpaJIu;

— 3a7aBaTh NapamMeTpbl U KPUTEPHUH, IO KOTOPHIM MOKHO
OTPENIETTUTh, YTO 1eJIb TIOCTUTHYTA;

— COIIOCTAaBJISATh IOJYYEHHBIA pE3yJbTaT JEATEIbHOCTH C
MOCTaBJICHHOM 3apaHee 1EIbIO;

— OILICHUBATh MOCJIEJACTBUS JOCTUKEHHUS MOCTABICHHOW LEIN B
NeSTeTbHOCTH, COOCTBEHHOMW KU3HU U KU3HHU OKPYKAIOITUX JIFOICH.

2. [lo3naBaTenbHbIE YHUBEPCATBbHBIE YUeOHbIE NEHCTBUS

BohInyCKHUK HAYYUTCS:

— KPUTHYECKH OIICHMBATh U MHTEPIPETUPOBATH MHPOPMAIUIO C
Ppa3HbIX MO3ULIHNI;

— pacmo3HaBaTb ¥ (UKCHPOBATH  NPOTHUBOpPEYHS] B
WH()OPMAIMOHHBIX UCTOYHUKAX;

—  UCIOJNB30BaTh  PAa3IMYHbIE  MOJEJIbHO-CXEMaTUUYECKHE
CpencTBa Ui TPEJCTABICHUS BBIABICHHBIX B HWH()OPMAIMOHHBIX
MCTOYHHMKAX MPOTUBOPEUHNIA;

— OCYIIECTBISITh Pa3BepHYTHI HH(POPMALIMOHHBIM TOUCK U
CTaBUTh Ha €0 OCHOBE HOBBIE (Y4eOHbIE U MTO3HABATENBHBIE) 3a/1a4H;

— HWCKaTh U HaXOJIUTh 000OIIEHHBIE CTIOCOOBI PEIICHUS 3a/1aY;

— TMPUBOJIUTH KPUTUYECKHE aPryMEHTHl KaK B OTHOIICHHH
COOCTBEHHOTO CYXKJI€HHUS, TaK U B OTHOIICHUU JIEUCTBHUN M CYXICHUMN

APyroro,



— aHAITM3UPOBATh u npeoOpa3oBHIBATH poOJIeMHO-
IPOTUBOPEUYMBBIE CUTYAIUH;

— BBIXOJIUTh 32 PaMKHU Y4YyeOHOro MpeaMeTa M OCYIIECTBIIATH
LIEJICHAIIPABJICHHbI  MTOMCK BO3MOXHOCTHM IIMPOKOrO IepeHoca
CPEZCTB U CIIOCOOOB JAEHCTBUS;

— BBICTPANBATh WH/IMBUYAJIbHYIO 00pa3oBaTEeNbHYIO
TPAEKTOPUIO, YUUTHIBAsI OTPAHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB
U pECYpCHBIE OTPAHUYCHUS;

— MEHATh U YJEepXKHUBAaTh Pa3HbIC MO3UIMM B IO3HABATEIbHOM
NesITeNbHOCTH (OBITh YYEHHKOM H  yduTeneM; (HopMyIupoBaTh
00pa30oBaTeNbHBIA 3alIPOC M BBINOJIHATh KOHCYJIbTaTUBHbIE (DYHKIMU
CaMOCTOSITENIbHO; CTaBUTh MpoOJIeMy W paboTaTh HAJ| €€ PEIICHHEM;
yIpaBJIATh  COBMECTHOH  IO3HABATENBHOM  JIEATENBHOCTBIO U
MTOTYUHSATHCS).

3. KoMMyHHKaTHBHbIE YHUBEpCalIbHbIE yUeOHbIC IEHCTBUSA

BbINYCKHUK HAYYUTCS:

—  OCYWIECTBISATh  JIEJIOBYHD ~ KOMMYHHUKALMIO, KaK €O
CBEPCTHUKAMH, TaK M CO B3POCIBIMU (KaK BHYTPH 00pa3oBaTesbHOMN
OpraHu3aliy, TaK 1 3a ee MpeJieslaMu);

— IpU  OCYUIECTBJIEHUU TpPYIIOBOM pabOTBl OBITH  Kak
PYKOBOJUTENEM, TaK M YWIEHOM MPOEKTHOW KOMAaH[bl B Pa3HBIX POJIAX
(reHepaTopoM WAEH, KPUTHKOM, HCIOJHHUTENIEM, MPE3CHTYIOMUM U T.
.);

— Pa3BEpHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C
UCTOJIb30BAaHUEM aJIeKBAaTHBIX (YCTHBIX M IMHUCBMEHHBIX) S3BIKOBBIX
CPEICTB;

— pacno3HaBaTh KOHQJIMKTOT€HHbIE CUTyallul U MPEI0TBPAIIaTh
KOH(JIMKTHI 1O UX aKTUBHOU (ha3bl;

— KOOPJMHHUPOBAaTH W BBHINOJHATH padOTy B  YCIOBHSX
BUPTYaJbHOTO B3aMMOJCHCTBHS (MM COYETAaHHS PEATbHOTO H
BUPTYaJIbHOTIO);

— COrJacoBbIBaTh MO3MIIMM YJIEHOB KOMaHIbl B IIpoIEcCe
paboThI HaJ OOLTMM MTPOAYKTOM/pEIICHHEM;

— TPEACTaBIATh MyONWYHO PE3yNbTaThl HHIUBUIYaTHHOH H
IPYNIIOBON JESITEIbHOCTH, KaK Iepel 3HAKOMOW, Tak U Iepea
HE3HAKOMOM ayJUTOpHEH;

— noa0HupaTh MAPTHEPOB Ui JIEIOBOM KOMMYHHMKAIUU, UCXOJS
U3 COOOpakKeHUH pe3yNbTaTUBHOCTH B3aMMOJECHCTBHS, a HE JIMUHBIX
CHUMIIATHH;



— BOCHPUHMMATh KPHTHYECKHME 3aMEYaHHs KaK pecypc
COOCTBEHHOTO Pa3BUTHS;

— TOYHO H eMKO (OpMyIHpOBaTh Kak KpPHUTHYECKHE, TaK
U 0J0OpUTENIbHBIE 3aMe€uaHusi B aJgpec IpYrux JIOJE B paMKax
NeTOBOMl M 00pa30oBaTelIbHOM KOMMYHHUKAIWHU, H30eras IMpH 3TOM
JIMYHOCTHBIX OLCHOYHBIX CY)KI[GHI/If/'I.

IInanupyembie pe3yabTaThbl 00yueHus: B 11 kiacce

[IporpamMma momMoraer peann3oBaTh CHUCTEMHO-IESTEIbHOCTHBIHA
noaxoxa, a Takke TpeboBanus PI'OC COO k pesynbratam
00pa30BaHUs MIKOJIBHUKOB MO MPEAMETY «XHUMUSI».

Juunocmnuie:

1) oco3HaHue CBOEH POCCHHMCKOW TPa)KTaHCKOW HICHTHYHOCTH,
BOCIHUTaHNE MATPHOTH3MA, YBaXKEHUs K ucTopuu OTeuecTBa, TOPAOCTH
32  CcBOM Kkpad, cBowo PoauHy, nmpomnioe W Hacrosiiee
MHOTOHAIIMOHAJIBHOTO Hapojga Poccun; 3HaHWE HCTOPHHM, S3BIKA,
KyJIbTYPHOTO Hacieaus HaponoB Poccuu m 4enmoBedecTBa; yCBOCHHE
TPAQAMLIUOHHBIX I[IEHHOCTEHl MHOTOHALIMOHAIBHOTO  POCCHUCKOTO
o0IecTBa; BOCHHTAaHHE YyBCTBa OTBETCTBEHHOCTH M JIOITa IIEpen
Ponunoii;

2) ¢opmHupoBaHHE OTBETCTBEHHOTO OTHOUICHHS K YYCHHIO,
TOTOBHOCTM U CIOCOOHOCTH OO0ydaromuxcs K CaMOpPa3BUTHIO H
caM000pa30BaHUI0 Ha OCHOBE MOTHBALMM K OOYyYCHHIO M IO3HAHUIO,
OCO3HAaHHOMY BBIOOpPY M HOCTPOEHMIO AajbHEHIed MHIMBUIYyalbHON
TpaeKTOpuu 00pa3oBaHMs Ha 0a3ze yMEHHUS OPHEHTHUPOBATHCS B MHUpE
npodeccuit. U OpOPECCHOHANBHBIX IMPEANOYTEHUN, C  Y4ETOM
YCTOWYMBBIX II03HABAaTEIbHBIX HMHTEPECOB, a TaKXKe Ha OCHOBE
(GopMUpOBaHUS YBAKHUTEIFHOTO OTHOLICHUS K TPYIY, Pa3BUTHSI OMBITA
y4JacTusl B COIMATIBHO 3HAYUMOM TPYIE;

3) bopmupoBaHue LIEJIOCTHOT'O MHPOBO33pEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BHTHS HAyKH U
OOILECTBEHHOH MPAaKTUKH, YYUTBIBAIOIIETO COLUAIBHOE, KYIbTYPHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MHPA;

4) dopmupoBanue OCO3HaHHOTO, YBaXHTEIBHOTO u
J0OpOXKETATEIIFHOTO OTHOWICHUS K APYrOMY YeJIOBEKYy, €r0 MHEHHIO,
MHPOBO33PEHUIO, KYIbTYpE, SI3bIKY, Bepe, I'Pa’KIaHCKOW IMO3ULUHU, K
UCTOPHH, KYJIbType, PEIWIHH, TPAJUIUAM, S3bIKaM, [IEHHOCTSIM
Hapo0B Poccun M HaponoB MUpPa; TOTOBHOCTU M CHOCOOHOCTU BECTU
JMAJIOT C JPYTHMH JIFOJbMHU B JOCTUTATh B HEM B3aMMONOHUMAHMS,



5) ocBoeHHE COLMANIbHBIX HOPM, MPaBUJI MOBEIEHUs, pojeil 1 hopm
COLMAIBHOM KU3HU B IPYMIAX M COOOIIECTBaX, BKIOYAs B3pOCIbIC U
CoLIMaJbHBIE COOOIIECTBA; Yy4acTHE B IIKOJIHHOM CaMOYIPAaBICHUH U
OOIIIECTBEHHOW KU3HM B TMpEJeiax BO3PACTHBIX KOMIIETCHIIMM C
Y4€TOM  PETHOHAIBHBIX,  3THOKYJIBTYPHBIX,  COLHUAIbHBIX WU
9KOHOMMYECKUX OCOOECHHOCTEN;

6) pa3BUTHE MOPAJILHOTO CO3HAHUSA U KOMIETEHTHOCTH B PEIICHUU
MOpaTBHBIX MPOOIEM Ha OCHOBE JTMYHOCTHOTO BBIOOPA, (hOpMUPOBAHHE
HPaBCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IOBEJAEHUS, OCO3HAHHOI'O U
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHBIM MOCTYIIKAM;

7) hbopMupoBaHre KOMMYHUKATUBHON KOMIETEHIIMU B OOILIEHUU U
COTPYIHUYECTBE CO CBEPCTHHUKAMM, NETbMH CTApIIEr0 M MJIAJILIErO
BO3pacTa, B3pOCIBIMU B Ipoliecce 00pa3oBaTENbHOM, OOIIECTBEHHO
II0JIE3HOH, yueOHO-UCCIIEeI0BATENbCKOM, TBOPUECKONH U IPYTUX BUOB
JeSATEIbHOCTH;

8) ¢dopmupoBaHHE LIEHHOCTH 3J0POBOrO M 0O€30MacHOro obpasa
KU3HH;

9) (dhopMupoBaHue OCHOB 9KOJIOTUYECKON KYJIbTYpHI,
COOTBETCTBYIOIIEH ~ COBPEMEHHOMY  YPOBHIO  3KOJOTMYECKOIO
MBILUIEHUSI, PA3BUTUE OMNbITA JKOJOTUYECKH OPUEHTUPOBAHHOU
pedIIEKCUBHO-OIICHOYHOW W MPAKTHYECKOW  JESITENbHOCTH B
YKU3HEHHBIX CUTYaIUsX;

10) oco3HaHue 3HAUYEHUS CEMbM B JKM3HU YeJIOBEKa U OOIIEeCTBa,
IPUHITHE LEHHOCTU CEMEMHOMN >KU3HH, YBaXKUTEIbHOE U 3a00TIMBOE
OTHOILIECHHE K WIEHAaM CBOEH CEMBU;

11) pa3BuTHE ICTETUYECKOTO CO3HAHUS 4YEpe3  OCBOEHHUE
XYyJO’KECTBEHHOI0 Hacieaus HaponoB Poccum u mupa, TBOpYECKOU
JEeSTEIbBHOCTH 3CTETUYECKOI0 XapaKTepa.

Ilpeomemmnuie:

BBIIYCKHUK Ha YIJ1y0JIEHHOM YPOBHE HAYUMTCS:

— packpblBaTh Ha MpHUMeEpax poJib XUMHUU B (HOPMUPOBAHHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MUpa W B  IPAKTHYECKOU
JESATEIIBHOCTH YEJIOBEKA, B3aMMOCBA3b MEXKIY XUMHEHM M JpyruMu
€CTECTBEHHBIMU HayKaMH;

— COIOCTaBJIATh MCTOPUYECKHE BEXM PpaA3BUTHS XUMHH C
UCTOPUYECKUMHU NEPUOAAMHU PA3BUTHSI IPOMBILIUIEHHOCTH M HAYKH JJIs
IPOBEJCHUS aHalIM3a COCTOSHUS, IIyTed pa3BUTHS HAyKu U
TEXHOJIOTHI;



— aHaJIM3UpOBaTh COCTaB, CTPOEHHE U CBOWCTBA BEIIECTB,
IPUMEHSST TIOJOXKEHUSI OCHOBHBIX XHMHUYECKUX TEOPUH: CTPOEHUs
aToMa, XUMHYECKOM CBSI3H, SJEKTPOJIUTHUECKON TUCCOLMALIUN KUCIIOT,
OCHOBaHUH U COJIEH, a TAK)KE YCTaHABIMBATh IPUYMHHO-CJIEICTBEHHBIE
CBSI3U MEXKIy CBOMCTBAMM BEIIECTBA U €r0 COCTABOM U CTPOCHUEM;

— T[pPUMEHATh INpaBHJIA CUCTEMATUYECKOM  MEXIyHapOJIHOU
HOMEHKJIATYphl KaK CPEe/ICTBA PA3INUCHUs M UACHTU(PHUKALMY BEILECTB
10 UX COCTaBYy U CTPOECHUIO;

— COCTaBIATb MOJEKYJSIpHbIE U CTPYKTYpHblE  (OPMYJIbI
HEOPraHMYECKUX BEIIECTB KaK HOCHUTENEH MH(POPMALUU O CTPOCHUH
BEIIECTBA, €ro CBOMCTBaX M IPHUHAIIEKHOCTH K OIPEICIEHHOMY
KJIACCY COEIMHEHUM;

— OOBACHATH HPUPOAY M CHOCOOBI 00pa3oBaHHsA XMMUYECKOMH
CBSI3U: KOBAJICHTHOM (nomnsipHO, HEMNOJISIPHON), HMOHHO,
METaJUINYECKOH, BOJOPOJHONW C II€JbI0 ONpEACICHUS XUMHUYECKOU
AKTUBHOCTH BEILIECTB;

— XapakTepu3oBaThb (PU3MUECKUE CBOWCTBA HEOPraHUYECKHX U
OpPraHMYeCKHUX BEIIECTB M YCTAHABIHMBATH 3aBUCHMOCTH (DHU3NYECKHUX
CBOWCTB BEILIECTB OT TUIIA KPUCTAJUINYECKON PEIIETKHU;

— XapakTepU30BaTh 3aKOHOMEPHOCTH B H3MEHEHUH XHUMHUYECKUX
CBOWCTB IMPOCTBIX BEIECTB, BOJOPOJHBIX COEAMHEHUH, BBICIIUX
OKCHJIOB U TUJIPOKCH/IOB;

— TMPHUBOJUTH NPHUMEPbl XUMHMUYECKUX PEAKIMHA, PaCKpPBIBAIOLINX
XapaKTepHble XUMHUYECKHE CBONCTBA HEOPIaHUYECKUX M OPraHUYECKUX
BEIIECTB HM3YYEHHBIX KJIACCOB C IENbI0 HMX WACHTUQHUKALMUA U
00BsicHEeHUs 001aCTH IPUMEHEHUS;

— ONpeneisITh MEXAaHW3M PEaKLHMH B 3aBUCUMOCTH OT YCJIOBHM
IPOBEJEHUS PEAaKIMU W IPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS
XUMHYECKMX pPEaKkUUMi Ha OCHOBE THUIIA XHMHYECKOM CBS3M W
AKTUBHOCTH PEareHTOB;

— YCTaHaBIMBATb 3aBHCHMOCTb PEAKIMOHHOW CIOCOOHOCTH
OpraHMYECKUX COEIMHEHUHN OT XapaKTepa B3auMHOIO BIMSIHHS aTOMOB
B MOJIEKYJIAX C LIEJIbIO IPOrHO3UPOBAHUS IPOAYKTOB PEAKIINH;

— YCTaHaBJIMBATh 3aBUCHUMOCTh CKOPOCTH XMMHYECKON PEeaKIu U
CMEIEHUS XMMHUYECKOIO PAaBHOBECHUS OT Pa3IUYHBIX (PaKTOPOB C
LEJIbI0 ONpeeNieHUs] ONTUMAIBHBIX YCIOBUHN MPOTEKAHUS XUMUYECKHX
IPOLIECCOB;

— YCTaHaBJIMBAaTh TE€HETUYECKYI0 CBS3b MEXAY KJaccamu
HEOPraHMYECKUX M OpraHUYecKuX BEIIeCTB s 0OOCHOBaHMS



NPUHIUNHWATIBHON BO3MOXHOCTH IOJIyYCHHMs] HEOPraHWYECKUX U
OpPraHMYECKUX COSAUHEHNUH 3aJaHHOTO COCTaBa U CTPOCHMUS;

— [oAOMpaTh pEareHThl, YCIOBUA M ONPEAENATb IPOIYKTHI
peakuui, MIO3BOJIIOIINX pean3oBaTh nabopaTopHbIe u
IPOMBIIIJICHHbIE CIIOCOOBI MOTYYEHUS BAKHEUIINX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB;

— ompenessATh XapakTep Ccpeasl B pe3yiabTaTe TI'MIpOJIN3a
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB U IPUBOJIUTH IPUMEPHI
THJpOJIM3a  BELIECTB B IIOBCEJHEBHOW  KM3HM  YeJIOBEKa,
OMOJIOTUYECKUX OOMEHHBIX MPOLECCAX M MPOMBIIIICHHOCTH;

— [pPUBOJUTH INPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuii B NpUpOAE,  IPOMU3BOACTBEHHBIX  Ipoleccax U
KHU3HEIEeATEIbHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE UCIOIb30BaHNE HEOPTAaHUYECKUX U
OpPraHUYECKHX BELIECTB U MX PeaKLuil B IPOMBIIUICHHOCTH U OBITY;

— BBIIIOJIHATh XUMHUYECKHHM 3KCIEPUMEHT IO PaclO3HABaHUIO U
HOJYYEHUIO HEOPIraHUYECKUX U OPraHUYECKUX BEIECTB, OTHOCALIMXCS
K Pa3JIMYHBIM KJaccaM COEIMHEHMH, B COOTBETCTBUHU C IpPaBUJIAMHU U
npuemMamMu 0e30macHOM paboThl ¢ XHMMHUYECKHMHU BELECTBAMHU H
1a00paTOPHBIM 000PYIOBaHUEM;

— IPOBOAUTH pacyeTbl HAa OCHOBE XHUMHUYECKUX (opMyln u
YpaBHEHUH  peakuil: HAaXOXIEHHE  MOJIEKYJISIPHON  (opMyJbl
OpPraHMYECKOT0 BEIIECTBA II0 €ro IUIOTHOCTH W MAacCOBBIM JOJISM
3JIEMEHTOB, BXOJSIIUX B €ro COCTaB WJHM MO NPOAYKTaM CrOpaHus;
pacyeTbl MacCOBOM J10aM (Macchl) XUMUYECKOTO COCTUHEHUS B CMECH;
pacueTrsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB peakiuy,
€CIIM OJTHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); PacUeThI
MaccoBOoM WM OOBEMHOM [OJMM BBIXOJAa NPOAYKTAa pPEAKIUU OT
TEOPETUYECKH BO3MOXKHOI'O; pacdeThl TemoBoro 3gdexra peakuuy;
pacuerbl OObEMHBIX OTHOIIEHMH Ta30B NPU XUMUYECKUX PEaKIusX;
pacueTbl Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOIYKTa peakluu,
€CIi OJHO W3 BEIIECTB JIaHO B BHUJE pPACTBOpa C OIpeaerIeHHON
MacCcOBOH J0JI€ paCTBOPEHHOTO BEIIECTBA;

— HCMOJb30BaTh METOJbl HAYYHOIO IO3HAHUS: aHAIU3, CHUHTE3,
MOJIEJIMPOBAaHUE XMMMUYECKUX IPOLECCOB M SBICHUM IpPHU pPELICHUH
y4eOHO-UCCIIeIOBATENFCKUX 3a7a4 M0 M3YYCHHUIO CBOMCTB, CIIOCOOOB
MOJIyYEHUS U pacllO3HABAHUS OPIraHUUYECKUX BEILECTB;

— BIaJETh NpaBWIaMu Oe30macHoro oOpalleHuss C EeIKUMH,
TOPIOYMMH M TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMH OBITOBON XUMUH;



— OCYILECTBJIATh NOUCK XMMUYECKOH MH(OpMAIMK 110 HAa3BaHUSM,
UICHTU(PHUKATOPaM, CTPYKTYPHBIM (POpPMYIJIaM BEIIECTB;

— KPUTMYECKH OLEHMBATh W HWHTEPIPETHPOBATH XUMHUYECKYIO
UH(POPMALIMIO, COACPXKAIYIOCS B COOOIIEHUSX CPEICTB MAacCCOBOM
uHpopmanuu, pecypcax MHTepHeTa, Hay4HO-NOMYJISIPHBIX CTAThAX C
TOYKM 3pEHUSl €CTECTBEHHO-HAYYHOH KOPPEKTHOCTM B  LEJAX
BBISIBJICHHSI OLIMOOYHBIX CYXJIEHUH M (QOpMHUpPOBaHUS COOCTBEHHOM
NO3ULUH;

— HaxOJIUTh B3aUMOCBA3M MEXIY CTPYKTypol u (QyHKIUEH,
OPUYMHOM ¥ CIEeACTBUEM, Teopuell M QakTaMu TIpH aHaIH3e
npoOJEeMHBIX CUTyallMd U OOOCHOBAHMM IPUHUMAEMBIX pELICHUH Ha
OCHOBE XMMHUYECKUX 3HAHUIL;

— HIPEICTaBIATh IYTH PELICHUs IT00aTbHBIX MPOOJIeM, CTOSILIUX
nepe] 4eJIOBEYECTBOM, M IEPCHEKTUBHBIX HAlpaBICHUN pa3BUTHA
XMMHUYECKHX TEXHOJIOTHI, B TOM 4YHCIE TEXHOJOIMH COBPEMEHHBIX
MaTepHaJOB C pa3IUyHON (YHKIHOHAIBHOCTHIO, BO300HOBIISEMBIX
UCTOYHUKOB CBIPbsl, MEpepabOTKU M YTHIIM3ALUU MPOMBIIUICHHBIX U
OBITOBBIX OTXO/IOB.

BbinyckHUK Ha yriiy0J1eHHOM YPOBHe MOJYYHMT BO3MOKHOCTh
HAYYHUTHCH:

— (QopMmynupoBaTh LENb WUCCIEAOBAHUS, BBLABUIaTb U IPOBEPATh
SKCIIEPUMEHTAIIBHO TUIIOTE3bl O XMMHUYECKHX CBOMCTBaX BELIECTB Ha
OCHOBE HX COCTaBa M CTPOEHHUS, MX CIIOCOOHOCTH BCTyHaTh B
XUMHYECKHE pEaKIMH, O XapakTepe U MPOAYKTaX pa3iIHuHbIX
XUMHUYECKHX PeaKIuii;

— CaMOCTOSITEJIbHO IUIAHUPOBAaThb M TPOBOJUTH XUMHYECKHE
9KCHEPUMEHTBl C COOJIIOJIEHMEeM TMpaBusl Oe30macHoi paboThl C
BeleCTBaMH U J1a00paTOPHBIM 000PYIOBaHHUEM;

— MHTEPIPETUPOBATh JAHHBIE O COCTABE M CTPOEHUM BELIECTB,
MOJIyYEHHBIE C TOMOINBIO COBPEMEHHBIX  (DU3MKO-XUMUYECKUX
METO/IOB;

— ONKUCBHIBaTh COCTOSIHME OJJIGKTPOHAa B AaTOME Ha OCHOBE
COBPEMEHHBIX KBAHTOBO-MEXAaHMYECKHX IPEJICTaBICHUA O CTPOCHHUH
aToMa JJis 00BSCHEHUS pPe3yIbTaTOB CIEKTPAILHOIO aHaJIN3a BEIIECTB;

— XapakTepu30BaTh POJIb A30TOCOAEPIKALIUX T'€TEPOLUKINIECKUX
COETMHEHUI M HYKJIEHMHOBBIX KHCJIOT KaK Ba)KHEHUIINX OHOJIOTMYECKU
AKTHUBHBIX BEIIECTB;



— TPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAaHUS OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIUH, JEKAIMX B OCHOBE MPUPOIHBIX H
MIPOU3BOJICTBEHHBIX MPOLIECCOB.

Memanpeomemnmnuie:

1) yMeHHE CaMOCTOATEIbHO OMpPENEeNsITh IeJId CBOEro OOydeHHs,
CTaBUTh M (OpMyIHpoBaTh A ceds HOBBIE 3ajaud B yuébe
MO3HABATEJILHOM JESATENIbHOCTH, Pa3BUBAaTh MOTHBAIMIO U PACHIMPATH
MHTEPECHI CBOEH MO3HABATEIBLHOU JIESITEIBHOCTH;

2) yMeHHE CaMOCTOSATEIbHO MJIAHUPOBATh MYTHU AOCTHKCHUS LEJIEH,
B TOM 4YHCJIE€ aIbTEpPHATHUBHBIC, OCO3HAHHO BHIOMpATh Haubolee
3¢ exTUBHBIC CITOCOOBI pelIeHUs YICOHBIX U MO3HABATEIbHBIX 3a/1a4;

3) yMeHue COOTHOCUTb CBOM JEHCTBUS C IIJIAHUPYEMbBIMHU
pe3ynbTaTaMH, OCYIIECTBISTH KOHTPOJb CBOEU JESITENbHOCTH B
IpoIecCce JOCTHKCHUS PE3YJIbTaTa, ONMPEACIIATh CIIOCOOBI SHCTBUI B
paMKax MpeyioKeHHBIX YCIOBUI U TpeOOBaHUH, KOPPEKTUPOBATH CBOU
JIEUCTBUSA B COOTBETCTBUU C U3MEHSIOILECHUCS CUTyallUE;

4) yMeHUe OlLIEHUBATh NMPABUIHLHOCTh BBINOJHEHUS y4eOHOH 3a1auH,
COOCTBEHHBIE BOBMOKHOCTH €€ PEILICHUS;

5) BnajeHWe OCHOBAMHM CAaMOKOHTPOJIS, CAMOOILICHKH, MPUHSATHUS
peIIeHN W OCYIIECTBIEHUS OCO3HAHHOTO BbIOOpa B Yy4eOHOW u
MO3HABATEJILHOM 1€ATEIbHOCTH;

6) yMeHHE OmpenensiTb TMOHSATHS, CO3/aBaTh  OO0OOIIEHUS,
yCTaHABIMBAaTh AaHAJOTUHU, KIACCH(PHUIMPOBATh, CAMOCTOSITEIHHO
BEIOMpATh  OCHOBAaHHMSI W KPUTEPUU Ui KJaccH(pHKaImw,
yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE
paccyxaeHue, yMO3aKIOUeHHe (MHAYKTUBHOE, JAECIYKTUBHOE M IIO
AQHAJIOTUH) U JIeTIaTh BBIBOBL;

7) ymeHue co3jaBaTb, MPUMEHIThH U TPEOOPa3OBBIBATH 3HAKH U
CUMBOIIBI, MOJICITH U CXEMBI JJIsl pelleHus] YUeOHBIX U TO3HABATENbHBIX
3a/1ay;

8) cMBICTIOBOE YTEHHUE;

9) yMeHue OpraHu3OBbIBaTh y4ye€OHOE COTPYJHHUYECTBO U
COBMECTHYIO JEATENHbHOCTh C Y4YUTENeM M CBEPCTHHUKaMHU; paboTaTh
UHAMBUAYAJIHO U B TPYIIE: HaXOIUTh O0Illee pelleHue U pa3peliarhb
KOH(JIMKTH HA OCHOBE COTJIACOBAHUS TO3MUIMI U yuéTa HWHTEPECOB;
(bopMyTHpOBaTh, APTYMEHTUPOBATh U OTCTAMBATH CBOE MHEHHE;

10) ymeHue OCO3HAaHHO HCHOJb30BATh pEYEBbIE CPEICTBA B
COOTBETCTBUHM C 3aJadyeii KOMMYHHKAIIMH JUIS BBIPQKCHUS CBOUX
YyBCTB, MBICIIEHl U TOTPEOHOCTEH; TIIAHUPOBAHUE U PETYISIHS CBOSH



NEATCIIbHOCTH;  BJIQJICHUE YCTHOM W  TNMCbMEHHOM  peublo,
MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;

11) dopmupoBaHue u pa3BUTHE KOMIETEHTHOCTH B 001acTu
UCTIONIb30BaHUsI HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTHI
(manee — MKT-komneTeHIumn);

12) ¢opmupoBaHue ¥ Ppa3BUTHUE DSKOJOTHMUECKOTO MBIIUICHUS,
YMEHUE NPUMEHATH €ro B II03HABATEJIBHOW, KOMMYHUKATUBHOM,
COLMAIbHON MPAKTUKE U MPO(PECCHOHANTBHON OpUEHTALINH.

ITporpamma paccuntana Ha 168 yacos (5 ypoka B HEEIIO).

Co3HarenbHOE M TBOPUECKOE OTHOUIEHME K METOAMYECKUM
PEKOMEHIAlUsAM U MOAXO0/AaM, OTPaXEHHBIM B porpamme, ydeOHUKE U
JIOTIONIHUTEIBHBIX ~ Pecypcax, IMO3BOJIUT YUYHUTEIK MaKCHUMAaJbHO
UCIOJIb30BaTh BCE UMEIOIINECS MaTepHalibl U PAaCKPBITh COOCTBEHHBIM
NeAarorn4eckuil NoTeHIHall.

3. COAEP/KAHUE KYPCA 10 KIIACCA
(170 yacos)
1.TeopeTnueckre OCHOBBI XUMUHU
Crtpoenue BelecTna
ATOMHO-MOJIEKYJISIpHOE yueHue. BemiecTBa MONEKYISIPHOIO H
HEMOJIEKYJIIPHOTO CTpOoeHUsA. KayecTBEHHbIH W KOJIMYECTBECHHBIN
cocTaB BellecTBa. MoJsipHast U OTHOCHUTEJIbHASI MOJIEKYJIIpHAasi MaccChl
BenlecTBa. MoJibHas J0JIs M MaccoBasi 10JIsI 3JIEMEHTA B BEILECTBE.
Ilepuognueckuii  3akoH. @DopMmynupoBKa 3aKOHa B  CBETE
COBPEMEHHBIX MIpe/ICTaBICHUM 0 CTPOEHHUHU aToMa.
MupoBo33peHueckoe 1 HayuHoe 3HaueHue llepuoanueckoro 3akona /1.
N. MenneneeBa. Paamyc atoma. 3aKOHOMEPHOCTH B WM3MEHEHHUU
CBOMCTB IIPOCTBIX BEIIECTB, BOJOPOJHBIX COEAMHEHHM, BBICIINX
OKCHJIOB u THIPOKCHIOB B nepuojgax M Tpymmax.
DNEKTPOOTPULIATEIBHOCTD.

XHUMHYECKass CBsI3b. OJEKTPOHHAs NPHUPOJAa XUMHUYECKOM CBS3U.
Bunpl xummnueckoil cBsi3u. KoBaneHTHas CBSI3b U €€ XapaKTEPUCTHKHU
(oHeprus cBsi3W, JUIMHA CBSI3U, BAJEHTHBIN yroji, KpaTHOCTh CBSI3H,
NOJIIPHOCTD, NOJIApU3yeMOCTh). KoBasieHTHas HENosApHas U MOJspHas
cBs3b. OOMEHHBIN U JOHOPHOAK- LIEITOPHBII MEXaHU3MbI 00pa30BaHUS
KOBaJEHTHOM MOJSAPHOHN CBsi3U. BomoponaHas CBsA3b U €€ BIMSHHE HA
CBOMCTBA BEIIECTBA.

ArperatHble CcOCTOsIHMSI BemlecTBa. [a3pl. ['a30Bble  3aKOHBI.
VpaBuenne Kiaiimepona—MenneneeBa. 3akoH ABoraapo. 3aKoH



00beMHBIX OTHOIICHUH. OTHOCUTENbHAs TIOTHOCTh Ta30B. CpemHsis
MOJISIpHAsl Macca CMECH.

2. OCHOBBI OPraHUYECKON XUMUHU

2.1. OcHOBHBIE TOHATHS OPTAaHUYECKON XUMUH

[losiBieHMe W pPAa3BUTHE OPraHMYECKOM XUMHUM KaK HayKH.
IIpenmer © 3agayM  OpraHMYECKOM XUMHH. MeCTO UM 3HAYEHHE
OpPraHMYECKON XMMHHM B CHCTEME €CTECTBEHHBIX HayK. B3ammocBs3b
HEOPraHWYECKUX U OPraHU4YECKUX BELICCTB.

OcobenHoctu OpPraHMYeCKHUX BEIIECTB. ITprunHel
MHOT000pa3usi opraHudeckux BemecTB. OpraHmveckue BeElIeCTBA B
npupose. YTIIEpOAHbI CKEJIET OPraHUYECKOM MOJIEKYJIBI, €r0 THIIbL:
LUKJINYECKHE, ALUKIINYECKUE. Kapbonuxnmmyeckue 51
reTepOLUKINYECKIE CKeNeThl. KpaTHOCTh XMMHUYECKOH CBA3M (BHIIBI
CBA3€H B MOJIEKYJIAX OPraHWYECKHUX BELIECTB: OAMHApPHBIC, ABOMHBIC,
TpoiiHble). VI3MeHeHne SHepIrun CBsA3el MEXy aTOMaMH YIilepoja Mpu
YBEIMYECHUU KPATHOCTH CBs3M. HachllleHHbIE M HEHACHIIICHHBIC
COEIMHEHMUS.

DNEKTPOHHOE CTPOEHHE U XMMHUYECKUE CBSI3U aToMa yriepoja.
['mbpuau3anus aTOMHBIX OpOMTajei, ee THUMbl AJS OpPraHUYEeCKUX
coeqmHenwit: sp°, sp?, sp. OOGpazoBaHME G- U T CBA3EH B MOIEKYTax
OpPraHMYECKHUX COCIMHECHU. IIpoctpaHcTBEHHOE CTPOCHHUE
OPraHNYEeCKUX COCTUHECHUM.

XHMMHUUYECKOE CTPOCHUE KaK IOPSAAOK COCIMHEHHS aTOMOB B
MOJIEKYJIE COIVIACHO HUX BaJleHTHOCTU. OCHOBHBIE MOJIOXKEHUS TEOpUU
XUMHYECKOTO CTPOEHHUSI OpraHndeckux coequHennii A. M. bytneposa.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XMMHMUYECKOTO CTPOEHHUS MOJIEKYIL.
CrpykrypHast ¢opmyina. M3omepus u uzomepsl. CTpyKTypHas H
IIPOCTPAHCTBEHHAsT M30Mepus. l3oMepus yriiepoJgHOro CKelnera.
N3omepus  monoxeHus.  MexknaccoBas — uzoMepusa.  Buasl
IIPOCTPAHCTBEHHON U30MEPUM. OnTuyeckas A30MEpUs.
AcummMmerpuueckuid  atoM  yraepoaa.  ONTHYECKHME  aHTHUIIOMBIL.
XHpanbHOCTh. XUPAIBHBIE U AXUPaAIbHbIE MOJIEKYJIBL. ['eomeTprueckas
u3oMepHs (IUc-, TpaHC-U30MEPHS).

OU3HKO-XMMHAYECKHE METOJIBl HCCIENOBAHUS CTPOCHHS U
pEaKLMOHHON CHOCOOHOCTH OpraHUYECKUX COCIMHECHU.
Cnextpockormust ~ SIMP,  macc-cnektpomeTpusi,  HH(ppakpacHas
CIIEKTPOCKOIIHUS.



DJIEKTPOHHOE CTPOEHHWE OpPraHUYECKUX BemllecTB. BzamMHoe
BIMSHAE AaTOMOB M TPYII AaTOMOB. OJEKTPOHHbIE A(PQEKTHI.
NuaykTuBHBIA 1 Me30oMepHBbIi 2 dexThl. [IpeacraBnenue o pe3oHaHce.

Knaccudukanus oprannyeckux BemecTB. OCHOBHBIE KJIAaCChI
OpraHUYECKHUX COEIMHEHMI. [TpuHIUTIBL KJ1accupuKaluu
opranuveckux coenuHeHud. [loHsTHE O (YHKIMOHAIBHOW TpYIIIE.
Knaccudukanus opraHudeckux COEIUHEHHH MO (YHKIIMOHATbHBIM
rpynnaM. l'omosorus. [T'omonoru. I'omosiornueckass pasHOCTb.
['omonoruyeckue psasl.

HomeHnkiarypa opranudeckux BemecTs. MexayHapoaHas
(cucremaTnueckas) HOMEHKJATypa OpPraHMYECKUX  BEUIECTB U
OPUHIUNBl  00pa30BaHUsl Ha3BaHMW OPraHWYECKUX COCTUHEHUU.
PaunonansHas HOMEHKIIATypA.

Knaccupukanus u 0COOEHHOCTH OPraHUYECKUX peaKIuil.
CnocoObl  3ammceil peakiuii B opraHuyeckoil xumuu. Cxema u
ypaBHEHHUE. Y CIIOBHS MpoBeneHus peaknuidi. Knaccudukarus peakuii
OpraHMYECKUX BELIECTB M0 CTPYKTYPHOMY IPHU3HAKY: 3aMEIlEHHUE,
IIPUCOEITUHEHME, OTLIEIUICHHUE. PeakunonHnsie LEHTPBI.
[lepBoHavanbHbIE TOHATUSA O TUNAX M MEXaHU3MaxX OPraHUYECKUX
peakuui. 'oMOJIMTHYECKUI U TeTEPOIUTUIECKUIN Pa3pPbIB KOBAJICHTHOU
XUMHYecKOor cBsizu. CBOOOIHOpAINKAIbHBIA M MOHHBIM MEXaHU3MBI
peakuu. [lomsitue o cBOOOAHOM  paauKane, HyKJIeoduie,
anekTpoduie, kapookatuoHe M kKapOanuone. OO0O3HaUE€HHWE HOHHBIX
peakuuii B opraHn4eckoi XuMuu. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu B OpraHuueckod xumuu. WaeHTuukanuss OpraHuYecKUX
coenquHeHuil. ['eHeTnyeckas CBs3b MEXIYy KlaccaMH OPraHUYecKHX
COCIMHEHU.

JlemoHcTpanuu. Mojenu opraHu4eckuX MOJIEKYII.

2.2. YTI1eBoaopo b

AnkaHpl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHHE
MOIEKyNbl MeTaHa. Sp°-THOpUIM3anus opbuTaneii aTOMOB yrieposa.
['omonoruyeckuii psan u obmas Gopmyna ankaHoB. CucremMaTH4ecKas
HOMEHKJIaTypa aJIKaHOB U paJiuKaioB. I3oMepus yriepoaHoro ckenera
ankaHoB. [Tonstue o koHpopManusax. Puznyeckue CBONCTBA aJIKAHOB.
3aKOHOMEPHOCTH M3MEHEHUs! (U3UYECKUX CBOMCTB. XHMMHUYECKHE
CBOICTBa aJIKaHOB: T'aJIOTEHWPOBAHKE, HUTPOBAHUE, JETUIPUPOBAHHE,
TEPMHUUECKOE pas3- JIOKEHHE (MHUpPOJU3), TOPEHHE Kak OJUH U3
OCHOBHBIX HCTOYHUKOB TelJla B TMPOMBIIUIEGHHOCTH U  OBITY,
KaTaJIMTHYECKOE OKHUCIIEHHE, KPEKHMHI KaK CHOCOObl MOJy4YEeHHUs



BAKHEUIINX COCIMHEHUI B OPraHMYECKOM CHUHTE3€, N30Mepr3alus KaKk
CHoco0 MOJy4YeHHUsT BBICOKOCOPTHOrO OeH3uHa. MexaHM3M peakuuu
CBOOOJHOPAIMKAILHOTO 3aMelleHusl (Ha MpuUMepe XJIOPUPOBaHUS
meTaHa). CHHTETHYECKHE CHOCOOBI IOJIyYeHHs aJKaHOB. MeTOJbl
MOJIyYeHHUs] aJKaHOB W3 aJKWITaloreHu0B (peakuus Bropima),
NeKapOOKCUIIMPOBAHUEM COJIeH KapOOHOBBIX KHCIIOT M JIEKTPOIM30M
pacTBOpOB coJjie KapOOHOBBIX KucIOT. HaxokaeHue ajakaHOB B
NpUPOJIE U MPUMEHEHHUE aJIKAaHOB.

Huxnoankanpl. CTpoeHHE MOJICKYJ IUKIOANKaHOB. OOrmas
dopmyna nuknoankaHoB. Homenkiatypa nukioankaHoB. M30- mepus
LUKJIOAJIKAHOB: YIIEPOJHOTO CKeJleTa, MEXKJIacCOBasl,
IIPOCTPAHCTBEHHAS (uuc-tpanc-uzomepusi). HampspkeHHble U
HEHaNpsKEeHHBbIE HUKIBL. Crenu@uka CBOMCTB IIMKIOAIKAHOB ¢ MaJIbIM
pa3MepoM IMKjIa. XMMUYECKHE CBOMCTBA LMKIONpPOIAHA: TOpPEHUE,
peaKkuu NpucoeTuHeHus (TUIPUPOBAHUE, TPUCOSANHEHHUE TaJOTEHOB,
raJIor€HOBOJIOPO/IOB, BOJbI) M LHUKIOTNEKCaHa: TOPEHUE, peaKLUuu
paJMKalbHOTO 3aMelleHus (XJopupoBaHue, HuTpoBanue). [lomydyenue
LUKJIOAJIKAHOB U3 QJIKAHOB U JIUTAJIOI€HAJIKaHOB.

AnKeHbl. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOIIEKYJIbl THJIEHA. Sp’-THOpUaM3anus opOuTaneil aToMOB Yriaepoa.
n- u o- CBsa3u. ['omonorudeckuit psa u obmas dopMyla alKkeHOB.
Homenknarypa ankeHoB. M3oMepusi alKkeHOB: YIJIIEpOJHOIO CKeleTa,
MOJIOKEHUsI KPaTHOW CBSI3M, MPOCTPAaHCTBEHHAs (Treo- MeTpuyecKas
U30MEpHUsl, WIH LHC-TPAaHC-U30Mepusi), MeXKiaccoBas. duznueckue
CBOMCTBA aJKEHOB. XHMHUYECKME CBOWCTBA aJKeHOB. Peakuuu
NEKTPOUIBHOTO  NPUCOENMHEHUS  KaKk  CHOco0  IMOJIydeHus
(GYHKIIMOHATBHBIX MPOM3BOAHBIX  YIJIEBOJIOPOAOB: THAPUPOBAHUE,
raJIOTEHUPOBAHNUE, TUJIPOTaJIOTEHUPOBAHUE, TUIpATallds aAJIKEHOB.
Mexanu3m 31eKTpoGUIBLHOTO MPHUCOSANHEHHsST K ankeHaMm. [IpaBuio
MapkoBHHKOBa M €ro OOBSICHEHHWE C TOYKH 3PEHUS DICKTPOHHOU
Teopuu. PanukanbHOoe mpucoequHeHHE OPOMOBOIOPOAA K allKeHaM B
NPUCYTCTBUM Tepekuceil. B3aumoneiicTBue amkeHoB ¢ OpoMoM U
XJIOPOM B Ta30BOM (pa3e MpH BHICOKOW TeMIlepaType WJIM Ha CBETY.
OxucneHue  ajJKEHOB: TOpEHUE, OKHUCIEHHE KHCIOpOJOM B
npucyrcTBun xnopunoB mamwtanus (II) u menu (II) (Bakep-mporecc),
OKHUCJICHHE KHCJIOPOJOM B MPHUCYTCTBUU cepedpa, OKHUCIEHHE TIo-
pAYUM TOJKHUCICHHBIM PAacTBOPOM IEpMAaHraHaTa Kajusi, OKHCJICHHE
nepMaHraHatoM  kamus  (peakuus — Barnepa),  030HHpOBaHHE.
KauecTBeHHble peakuuM Ha JBOWHYIO CBA3b. I[IpoMbIlIIEHHBIE U



nabopaTOpHBIE CMOCOOBI TONYYeHHUS alKeHOB. [lomyueHue ankeHOB
JNETUIPUPOBAHUEM AJIKAHOB; pEeaKLMEW 3JIMMUHUPOBAHUS U3 CIHMPTOB,
rajJjoreHaJIKaHoB, JIUTAJIOT€HAJIKAHOB. [IpaBuno 3ailnesa.
[Tomumepuzaumss  ankeHoB. [lomMmepusanmuss Ha  KaTaau3aropax
[urnepa—Hatra. I[lonudTUieH Kak KPYNHOTOHHAKHBIM MPOIYKT
XUMHMUYECKOIO Impou3BoAcTBa. IIpuMmeHeHne aikeHOB (3TUIEH U
MIPOTTHJICH ).

Ankanuensl. Knaccudukanus ankaJdeHOB 10 B3aUMHOMY
pacrojOXKEHUI0 KpaTHBIX CBA3edl B Mouekyne. OcoOeHHOCTH
AJIEKTPOHHOI'O ¥ NPOCTPAHCTBEHHOI'O  CTPOEHUSI  COIPSKEHHBIX
ankaaueHoB. OOmas ¢opmyna ankaaueHoB. Homenknatypa wu
uzomepus  ankaaueHoB.  dusnueckue  CBOICTBA  AJKaJMEHOB.
XUMHYECKUE CBOMCTBAa aJKaJMEHOB: pEaKUUH MPUCOCIUHEHUS
(ruapupoBaHUe, TaIOTEHUPOBAHKE), TOPEHHUS U TTOJIMMepr3anuu. 1,2- u
1,4-TIpucoenunenue. [lonyuenue ankagueHoB. Cunrte3 OyTajaueHa U3
Oyrana u 3tanona. [lomumepuzauus. Kayuyku. Bxian C. B. Jlebenena
B IIOJIy4YCHHE CHUHTETHUYECKOrOo Kayyyka. BylkaHuzauus Kay4dyKoB.
Pe3una. MHoroo0Opa3ue BUJI0B CUHTETUUECKHUX KayuyKOB, UX CBOMCTBa
Y IPUMEHEHUE.

AnKuHBI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYJIbI alleTHIICHA. SP-TUOpUIN3aIis OpOuTaiell aTOMOB yriepoaa.
l'omonoruueckuit psig u obmas opmyna ankuHoB. HomeHkmarypa
QIKUHOB. I30Mepus aJKWUHOB: YIJIEPOJHOTO CKEJIETa, IOJIOKEHUS
KpaTHOM CBA3M, MEXKiIaccoBas. (PU3NYECKUE CBOMCTBA AJIKHWHOB.
XUMHUECKUE CBOMCTBA aJIKUHOB. Peakiuy npucoemHeHs Kak crnocoo
NOJIyYeHUsI  TMOJMMEPOB M JPYIMX  TOJIE3HBIX  HPOJYKTOB.
I'mppupoBanue. Peakuun IIPUCOEANHEHNUS raJIOrE€HOB,
raJIoreHOBOJIOPO/IOB,  BOABL.  Tpumepusauuss W AUMEpPU3ALUL
aneTtwieHa. Peakunn 3amemieHus. KHcIOTHbIE CBOWMCTBAa alKMHOB C
KOHIIEBOM  TpOMHOW CBsI3blO. AleTWiIeHuIbl. B3aumonelictBue
AlETWJICHUOB C TraJloreHankaHamu. ['openue aneruineHa. OKucieHne
QJIKUHOB PAcTBOPOM MepMaHraHara kanus. [lomyueHue aneruieHa
OUPOJIU30M MeTaHa W KapOuAHbIM MeTojgoM. CHHTE3 aJKHWHOB
aNKWIpoBaHueM aneTunuaoB. llpumenenue auerusnena. l'openue
aleTWJIEHA KaK MCTOYHHMK BBICOKOTEMIIEPATYpHOTO IUIAMEHHW IS
CBapKH M Pe3KU METAJUIOB.

Apensl. Hcropusi  oTkpbiTHs ~ Oenszona. [lonstue 00
apomatuuHocTH. [IpaBmno Xrokkens. HeGeHzouaHpie apoMaTHUYECKHE
cucreMbl. COBpEMEHHbIE TPEACTABICHUS 00 JJIEKTPOHHOM H



MIPOCTPAHCTBEHHOM CTpoeHHH OeH3oma. OOmas Qopmyna apeHOB.
W3omepuss ©u HOMEHKIarypa ToOMOJOroB OeHzoma. H3omepus
TU3aMeICHHbIX O€H30JI0B Ha mpumMepe KcuiojoB. Dusmueckue
CBOICTBa OeH3ona. XuMHUYEcKue CBOICTBa OeH3zoua.
Peaknuuzamemennss B OeH30dbHOM  simpe  (dyekTpodribHOE
3aMEIIeHNE):  TaJOreHUpPOBaHUE, HUTPOBAHUE,  AIKUIMPOBAHUE,
alMIMpOBaHHUeE, cynb(hupoBaHUE. Mexanusm peaxkuu
AIIEKTPOPIIBHOTO 3aMelleHus. Peaknuu mpucoequHeHus K OCH301Iy
(rugpupoBaHHWE, TaJOTEHUPOBaHHE (XJOpPUPOBAHHWE HA  CBETY)).
Peaknus ropenusi. OcOOEHHOCTH XMMUYECKHX CBOWCTB aJIKMIOEH30JI0B
Ha TMpuMepe Toiyona. B3aumHOe BIMsSIHHE aTOMOB B MOJEKYJe
tosyosia. [IpaBuiia opueHTalK 3aMECTUTENICH B PEaKIUAX 3aMEILCHHUS,
COrJIacOBaHHAsi W HECOIJIACOBaHHAs OpHUeHTalus. XJIOpUPOBAHHE
toiryona. OKHCIIEHHE aJIKHJIOCH30JIOB PACTBOPOM IIEpMaHTaHATa
kanusi. [amoreHupoBaHue  anKWiIOEH30JI0B B  OOKOBYIO  LIEIIb.
HutpoBanue murpobensona. [lomydeHue OeH307la U €r0 TOMOJIOTOB.
[Tpumenenue romosnoros 6en3ona. [ToHsATHE O MONMU- SAAEPHBIX apeHax,
uX (pu3monornyeckoe ACHCTBIEC Ha OPTaHU3M YeJIOBEKa.

I'enernyeckass CBSI3b  MEXKAY  Pa3IUYHBIMU  KIIACCaMH
yriaeBojgopoaoB.  KadecTBeHHblE  peakuUM HAa  HENpEJeibHBIC
yraeBOA0pOAbl. ['amoreHonpou3BOAHbIE YIIIEBOAOPOIOB. DIECKTPOHHOE
CTpPOCHHUE raJIOT€HOMPOU3BOIHBIX YTIE€BOJOPOIOB. Peaxiun
3aMeIleHUs] TalloTeéHa Ha TUAPOKCHI, HUTPOTPYMIMY, LHUAHOTPYIIY,
amuHOrpynmny. JlelicTBue Ha TaJOreHIPOU3BOJHBIE BOJHOTO U
COUpPTOBOrO  pactBopa  mmienoyd.  CpaBHEHUE  pPEAKIIMOHHOMU
CIIOCOOHOCTH aJKWI-, BUHWI-, (DeHWI- U OeH3WIraJoreHnioB. B3au-
MOJICMCTBUE JUTAJIOr€HAIKAHOB C MarHueM W LUHKOM. [loHatue o
METAIIOOPTAHUIECKHAX COEIMHEHMUSIX. Maruuitopranudeckue
COEIMHEHMUS. Peaktus ['punsbspa. Hcnonb3oBanue
raJIOr€HOMPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

Hemonctpauun. 1. CocraBieHure Mojenel MOJEKYN allKaHOB.
2. bpomupoBanue rekcaHa Ha cBeTy. 3. ['opeHme MeraHa, HTHIIEHA,
anetunieHa. 4. OTHOIIEHHE MeTaHa, YTUIICHA, alleTUlIeHa W OeH3ola K
pacTBopaM TiepMaHTaHata Kamuss U OpomHoil Boxe. 5. Ilomydenwme
STUJIEHA peaklMeil aeruapatanuu 3taHona. 6. [lomydyeHue aueruneHa
TUAPOIN30M Kapbuma kaibiusa. 7. OKuUCIeHHWEe TOJayosla pacTBOPOM
nepmanranara kanus. 8. Ilomydenuwe ctupona aenonumepusanuei
MOJINCTUPOJIA M UCTIBITAHUE €r0 OTHOIIEHUS K PACTBOPY MEepMaHraHaTa
KaJusl.



2.3. Kucnopopcoepkamne OpraHnuecKie COeTUHEHUS

Crouptel.  Knaccudukanus, HOMEHKJIATypa U H30MepHUs
cnuptoB. ['omonoruueckuit psng u oOmas Qopmyna mpeaeabHbIX
OJTHOATOMHBIX  CcUPTOB. DHU3MYECKHME  CBOICTBA  MpPEAETbHBIX
OJIHOATOMHBIX CIHMPTOB. BomopoHas CBs3p MEXy MOJIEKYJIaMH U €€
BIMSHUAE Ha (U3NYECKHE CBOICTBAa CIIUPTOB. XMUMHUYECKHE CBOHCTBA
CIMPTOB: KMCJIOTHbIE CBOWCTBA (B3aMMOJEHCTBHE C Ha- OKCOTPYIIIbI);
peaKIy 3aMeIIeHus] TUAPOKCHILHON TPYIIBI HAa TaJIoreH KakK CIocod
HOJy4YeHUs pacTBopuTenei; MEKMOJICKYJIISIPHAs u
BHYTPHUMOJIEKYJISIDHAS JIETHIpaTaus; o0pa3oBaHUE CIOKHBIX 3(UPOB
C HEOPraHWYEeCKMMU M OpPraHWYECKMMHU KHUCIOTaMH; TOpPEHHE;
okucieHue oxcuyaoM wmeau (), mNoakHMCIEHHBIM — PacTBOPOM
IepMaHraHaTta Kajusi, XpOMOBOH CMECHIO; pEaKLUu YIIIeBOJIOPOJIHOTO
panukana. CpaBHEHHE pPEAKIMOHHOW CIIOCOOHOCTH TEPBUYHBIX,
BTOPUYHBIX M TPETHYHBIX OJHOATOMHBIX CIUPTOB B PEAKLUU
3aMeMIeHUsl.  AJIKOTOJATHL. [ 'MApONM3, anKuiIupoBaHHE (CHHTE3
npocThiX 3¢upoB o Bunbsimcony). Dpupst pochopHbix kuciot. Pons
MOHO-, 1U- u TpudochatoB B OHOXMMHYECKHX IPOIECCAX.
[TpomblieHHbI cuHTe3 MeTaHona. llodydyeHue s3TaHONa: peakuus
OpOJKeHHsI TIIFOKO3bI, THApaTanus STHieHa. [[puMenenne Metanona u
sTaHosna. Pu3MoIOrMyYecKoe [JeicTBUE MeTaHOola M 3TaHoja Ha
OpraHu3M dYeloBeKa. MHOTOaTOMHBIE CHUPTBHL. DTUJICHIJIMKONb H
[JIMIEPUH KaK MPEJCTaBUTENN TMPeNeNbHbIX MHOTOATOMHBIX CIIUPTOB,
X (U3NYEeCKHe W XMMUYeCKHe CBOMCTBAa. KauecTBeHHas peakuus Ha
MHOTOAQTOMHBIE CIUPTBI M €€ TNPUMEHEHUEe I paclo3HaBaHMs
TJIMIEpPUHA B COCTaBe KOCMETHYECKHX cpencTB. CHHTE3 THOKCaHa W3
STUJIEHIIMKONSA.  TOKCHYHOCTh  ATHiIeHrMKois.  IlpakTudeckoe
pPUMEHEHHE YTUJICHTIIMKOIIS U TIIHIEPUHA.

IIpoctbie 3¢upbl Kak H30Mephbl MPENETbHBIX OJAHOATOMHBIX
cnuptoB. CpaBHeHHE WX (PHU3MUYECKMX W XHMHUYECKHX CBOWCTB CO
cnuptamMu. Peakuus pacuiermyieHus: HpocThiX 3(UPOB  HOAOBOJIO-
pomoM. ITepokcuabl MPOCTHIX APUPOB, MEPHI MPEIOCTOPOKHOCTH TPH
paboTe c HUMH.

®enonbl. CTpoeHHe, HU30MEpHsl U HOMEHKJIAaTypa (EeHOJOB.
B3aumHoe BnusHUE aTOMOB B Moiiekyne (enona. dusznueckue u
XUMHYECKHe cBOMcTBa (eHoma u KpeszosioB. KucrmorHele cBoiicTBa
(eHONOB B CpaBHEHMHM CO CHOHMPTAMU: pEaKIUU C HaTpHEM,
THJIPOKCUIOM HaTpus. Peaknmm 3amenieHuss B OCH30JIBHOM KOJIBIIE
(ramorenupoBanue (OpomupoBaHue), HuTpoBaHue). [Ipoctsie 3upsi



dbenonoB. Okucnenne (eHomoB. KadecTBeHHbIe peakiuu Ha (EHOII.
[Tonyuyenue penona. I[lpumenenue genona.

KapOonunbuble  coenuHeHUs.  ANBICTUABl U KETOHBHI.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOHUIIBHOM T'PYIIIbI,
ee MOJISIPHOCTh U mojspusyeMoctb. Knaccudukanus anbIeruioB u
KeTOHOB. CTpoeHHE MpeeibHBIX albJACTUI0B. [ OMOJIOrHYEeCKU psij,
HOMEHKJIaTypa, W30MEpHUs MpeAesbHbIX anbAerujioB. (CTpoeHue
MOJIEKYJIbI alleTOHA. ] 'oMoJIornyeckuil psji, HOMEHKJIaTypa U U30Mepus
keroHoB. OOmias ¢opMyna MNpeAenbHBIX ajbJAECTUAOB M KETOHOB.
dusnueckue cBoiicTBa (opMmanbAeruia, aueTaubAeruia, aueToHa.
[TonsiTue 0 KETO-€HOJIbHOM TayToOMepuu KapOOHHJIBHBIX COCAMHEHUU.
XVUMUYECKHE CBOWCTBA INPEIENIBbHBIX  albJETHI0B M  KETOHOB.
MexaHnu3sM  peakuuu  HYKICO(DUIBHOTO  MPHUCOSAMHEHUS  TIO
KapOOHHMIIBHON rpymie. Peakuuu mNpHCOeTWHEHHUS BOJIBI, CIUPTOB,
UaHOBOJIOpO/ia M ruapocyibduta Hatpus. [lomyuyeHue aneraneir u
kerasieil. CpaBHEHHE PEAKIIMOHHOM CIIOCOOHOCTH aibACTUIIOB U
KETOHOB B pEakUMsIX NpUCOeIMHEHMs. Peakuuu 3aMmelieHHs: aToOMOB
BOJIOpOJa IIpU YIJIEPOJHOM aroMme Ha rainoreH. [lonumepusanus
dopmanbreruna u - anetanpiaeruga. CHHTE3 CHHPTOB  B3aMMO-
JNEUCTBUEM KapOOHUJIBHBIX COCIUHEHUH C peakTuBoM [‘punbspa.
Oxucnenne KapOOHWIBHBIX coenuHeHUil. OCOOEHHOCTH peakluu
OKucJeHUs aneroHa. CpaBHEHUE OKHUCIIEHMS allbJETUIOB M KETOHOB.
I'mnpupoBanue. BoccTaHoBneHne KapOOHMIIBHBIX COEAMHEHUH B
cnupthl. KauecTBeHHBIE peakIMM Ha albJIETHIHYIO Tpynimy (peakuus
«cepedpsHOro 3epkajna», Bzaumojeicteue ¢ ruapokcugoMm Meau (ID)).
AJBI0NIBHO-KPOTOHOBAsI KOHJIEHCALUS ~ albJIETMI0OB M  KETOHOB.
Ocob6ennoctu popmanbaeruaa. [lomyyenne npenenbHbIX anbIeTrUI0B:
OKHCJIEHHWE CIUPTOB, THUApaTanus anerwieHa (peakuus Kydeposa),
OKHMCJICHHEM JTHJIEHA KHCIIOPOAOM B NMPUCYTCTBUM XJIOPHJA MU
(IT). ITonyyeHnue areToHa OKHCIEHHUEM MpOMaHOIa-2 U Pas3IoKEHUEM
KaJbIIMEBOM MM OapueBOM CONM YKCYCHOM KHCIOTHL. TOKCHYHOCTBH
anbleruioB. BaxHelme mnpeacTaBUTENN ajbJETHA0B U KETOHOB:
dopmanbaeru, YKCYCHBIH ajbJerHJi, aleToH M HUX MPaKTHYECKOe
HCIIOJIb30BaHUE.

KapOonoBeie kucnotel. CTpoeHue NpeaeabHbIX OJJHOOCHOBHBIX
KapOoHOBBIX KucioT. Kiaccudukamnus, u3oMepuss U HOMEHKJIATypa
KapOOHOBBIX KHCJOT. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCUIbHON Tpynmbl. ['omonornueckuit psg u obmas (opmyna
OpeJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Dusndeckue



CBOMCTBa MpENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha
[IpUMEpPEe MYPaBBUHOW, YKCYCHOW, IIPONIMOHOBOM, NMAJbBMUTUHOBOW U
CTeapuHOBOM KHUCIOT. BomopoaHbie cBs3u, accouuanusi KapOOHOBBIX
KUCJIOT. XUMHUYECKHE CBOWCTBA  IPEICIbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. KucinoTHele cBolcTBa (M3MEHEHHE OKPACKU
UHAMKAaTOPOB, pEaKUMM C aKTUBHBIMU METAJUIAMH, OCHOBHBIMU
OKCHJAaMH, OCHOBAHUSIMH, coliiMU). V3MeHeHHe CHIIbl KapOOHOBBIX
KHUCJIOT TNpU BBEACHUU JIOHOPHBIX U AaKUENTOPHBIX 3aMECTUTEIEH.
B3aumopeiictBue KkapOOHOBBIX KHCJIOT CO CHOUpPTaMH (peaxkuus
sTepuuKanmm), OOpPaTUMOCTh  pEAKIUH, MEXaHHU3M  peaKluu
stepuukanmuu. l'agoreHupoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO
nenb. OCOOCHHOCTH XHWMHYECKHUX CBOWCTB MYpPaBbUHOW KHCIIOTHI.
[Tonmyuyenue mpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX  KHCJOT:
OKHCJICHUE QJIBJIETUIOB, OKHCIICHHE NEPBUYHBIX CIIUPTOB, OKHCIICHHE
AJKaHOB U AJIKEHOB, THUJPOJU30M TI'E€MUHAJIBHBIX TPUTAIOTE€HUIOB.
B3anmopeiicteuem peaktuBa ['puHBApa € YIIEKHCIBIM  Ta30M.
[lonyyeHue MypaBbUHOW M YKCYCHOM KHCJIOT B IHPOMBIIIJIEHHOCTH.
[IpuMeHeHne MypaBBHHOM U YKCYCHOW KUCJIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHUCIIOTBI: OOIIKME CIIOCOOBI
NOJTy4eHHUsI, 0COOEHHOCTH XMMHUYECKuX cBOMCTB. lllaBeneBas u wma-
JIOHOBasi KHCIOTa KaK TMPEACTAaBUTENH JAUKApPOOHOBBIX KHCIIOT.
CuHTe3pl Ha OCHOBE MAJIOHOBOro 3¢pupa. AHTMUAPUIBI U HUMHUJBI
JTMKapOOHOBBIX KUCIIOT.

HenpenenbHble 1 apoMaTHYECKHE KUCIOTBHI: OCOOEHHOCTH HX
cTpoeHuss ¥  cBoWcTB. llpuMeHnenue  OEH30WHON  KHUCIOTHI
ApomaTudeckue JUKapOOHOBBIE KHUCIOTHI ((pTasieBas, uzodraneBas u
TepedTaneBass KHUCIOTBI): TPOMBIIIJICHHbIE METOAbl MOJYyYeHHUS U
npuMmeHeHue. lloHATHe O THAPOKCHMKApOOHOBBIX KHCIOTaX M HX
MPEJCTAaBUTENAX MOJIOUYHOM, IJUMOHHOHM, SOMOYHOM ¥  BUHHOH
KHCJIOTaX.

Beicie mpenenbHble M HENpeaelibHble KapOOHOBBIE KHUCIIO-
Thbl. 3HAUE€HUE U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

@OyHKIIMOHAIbHBIE TPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.

XJOpaHTUApUIbl W AHTUAPUIBl  KapOOHOBBIX  KHCIIOT:
NOJly4YeHUe, TUIpOoiau3. B3aumoneicTBue  XJIOPaHTMIPHAOB €
HyKJIeoQMIbHBIMU peareHTamMu. [lomyueHue ClOXKHBIX 3PUPOB C
MCII0JIb30BAaHUEM XJIOPAHTUIPHUIOB U AaHTUAPUIOB KUCIIOT.

Cnoxnsie 3¢upsl. CTpoeHHE, HOMEHKIATypa W H30MEpPHs
CIIOKHBIX 3¢upoB. CioxHble >(QUPH Kak H30Mephl KapOOHOBBIX



KHCIIOT (MeXKaccoBas nzomepusi). CpaBHeHre GU3NISCKUX CBOMCTB U
PEaKIMOHHON CHOCOOHOCTH CIIOKHBIX A(PHUPOB M HM30MEPHBIX WM
KapOOHOBBIX KHCIOT. ['maponu3 cinoxHbIX 3¢upoB. CrocoOsl
NOJYYECHHUSI CIOXKHBIX 3(UPOB: 3TepH(HKanUig KapOOHOBBIX KHCIOT,
allWJIMPOBaHUE CIUPTOB U  AJKOTOJSTOB TAJIOT€HAaHTUPUIAMHU U
aHTUAPUAAMH, AaTKWIMPOBaHUE KapOOK- cwiaT-uoHoB. CuHTE3
CIIOKHBIX 3(pupoB (eHosnoB. CroxHble 3QUPbl HEOPraHMYECKUX
kucinoT. Hutpornuuepus. llpumenenne cioxHbeIX 3(UpOB B MUILEBOM
U approMEpHON IPOMBIIIIICHHOCTH.

Amuzibl KapOOHOBBIX KHCIIOT: TIOJIyY€HHE M CBOHCTBa Ha
prUMepe aleraMmua.

[Tonatue o HUTpHUIAX KapOOHOBBIX KUCIOT. L[MaHTUPUHBIL.

Conu kapOOHOBBIX KHCIOT, UX TEPMHUYECKOE pa3lI0oXKEeHUE B
npucyrcTBuM  menoyd. CuHTe3  KapOOHWJIBHBIX  COEAMHEHUU
pa3IoKEHUEM KaJIbIIMEBbIX COJIeH KapOOHOBBIX KUCIIOT.

Hemonctpauuu. 1. B3aumopneincTBue HaTpus ¢ 3TaHOJIOM. 2.
Oxucnenue sranona okcugoMm menu (II). 3. T'openue stanona. 4.
B3aumoneiictBue TpeT-OyTUIOBOIO CHUpPTA C COJISHOM KHCIOTOM. 5.
Nonodopmuas peakuus. 6. OnpeneneHue aabAEruiI0B IMPU HOMOILU
KaueCTBEHHbIX peakuuil. 7. OKucCleHHEe albJeru0B MEepMAaHTaHATOM
KaJusl.

JlabopaTtopubie ombIThl. 1. CBOWCTBa 3THUJIOBOrO CHUpTa. 2.
CgoiictBa riunepuna. 3. CoiictBa ¢enona. 4. CpoiicTBa popManuHa.
5. CroiicTBa yKCycHOU KUCIOTHI. 6. Conu KapOOHOBBIX KHCIIOT.

2.4. A30T1- 1 cepocozepkalime coequHenuss HurpocoeuHeHusl.
ONEeKTPOHHOE CTpOCHHE HUTPO-TPYIIIIHI. [lonyuenue
HUTPOCOEIUHEHUN. BoccTaHOBIEHWE  HUTPOApEHOB B aMUHBL.
Apomaruyeckue  HUTPOCOEAMHEHMs.  AKIENTOpHbIE  CBOMCTBa
HUTPOTPYIIIHI. ATbI0IBHO-KPOTOHOBAS KOHJICHCALIUS
HUTpocoeauHeHN. B3peiBuaTeie BemectBa. AMuHbl. Kiaccudukanus
[0 THUIy YIVIEBOAOPOJHOIO paauKala M YHCIY aMHHOIPYNIl B
MOJIEKyJle, = HOMEHKJaTypa, H30Mepuss  amMuHOB. llepBuuHbIe,
BTOPUYHBIE U TPETUUHBIE AMHUHBI. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpO€HHE NpelenbHbIX aMHHOB. ®du3nueckue CBOWCTBA aMHHOB.
AMUHBI KaK OPraHNYECKUE OCHOBAHMSI: pEaKLUU C BOAOM, KUCIOTaMH.
Conu ankunamMmoHus. Peakuus ropeHusi aMMHOB. AJIKWJIMPOBaHUE U
alWIMpOBaHNE aMMHOB. PeakuuM aMHMHOB C a30TUCTOM KHUCIIOTOM.
[TonsiTe 0 YeTBEPTUYHBIX AaMMOHMEBBIX OCHOBaHUSAX. HUTpo3aMUHBI.
Metoapl HIAEHTU(UKAUK TEPBUYHBIX, BTOPUYHBIX M TPETHUHBIX



amuHOB. [lodydyeHne aMHMHOB  aJKWJIMPOBAHHUEM aMMHaka U
BOCCTAaHOBJICHHEM HUTPONPOHM3BOJIHBIX YIJIEBOAOPOAOB, M3 CIUPTOB.
[IpumeneHnue aMHUHOB B (apMaleBTUYECKOW MPOMBIIUICHHOCTH.
Apomarnyeckre aMUHBI. AHWIMH KaK MPEJCTaBUTENIb apOMATHYECKUX
amuHoB. CTpoeHue aHwiIMHA. B3anMHOe BiMsHHE TPYII aTOMOB B
MOJIeKyJle aHWIMHA. BiusHue 3amectuTeneii B apoOMaTHUECKOM sIpe
Ha KHCJIOTHbIE M OCHOBHBIE CBONCTBAa apujaMUHOB. [IpuyuHbBI
ocialeHnsT OCHOBHBIX CBOWCTB aHWJIMHA B CPAaBHEHUH C aMUHAMHU
npelenbHOro psjga. XHUMHUYECKHE CBOWCTBA AaHWIMHA: OCHOBHbBIE
CBOICTBa (B3aUMO- JEWCTBHE C KUCJIOTAaMH); PEAKIUU 3aMELICHUS B
apoMaTH4ecKoe s/1po (TajJoreHupoBaHue (B3auMoJeiicTBIE ¢ OpOMHOM
BOJIOM), HUTpOBaHUE (B3aUMOJEHUCTBUE C A30THOM KHCIIOTOM),
Cynb(hUpO- BaHUE); OKUCIICHHUE; aIKUJIUPOBAHUE U AI[WIMPOBAHHUE IO
aTOMy a3oTa). 3aluTa aMHHOIPYNNbl INPU PEaKUUUd HUTPOBAHUS
anwnuHa.  Aneranunua.  JluaszocoenuHenus.  J(uasotupoBaHue
NEPBUYHBIX apWIAMUHOB. Peaknum Iua30coeqMHEHUI ¢ BBIICICHHUEM
a3oTa. YCIOBUSA a30COYETaHMs, a30- U JUA30COCTaBJISIONLIME.
A3OKpacuTenu, 3aBHCMMOCTh WX CTpoeHus oT pH  cpensl.
Uunaukatopsl. [lonydenue anununa (peakiusi 3MHMHA). AHWIMH Kak
CBIpbE /ISl TPOM3BOJCTBA AHWIMHOBBIX Kpacuteneid. CHHTE3bI Ha
OCHOBE aHWJIMHA.

Cepoopranndeckue coeauHeHus. [IpencraBneHre o cepoopraHnIecKux
coeauHeHusX. OCOOEHHOCTH HX CTPOEHUS M CBOMCTB. 3HaueHHe
CEpPOOPraHUYECKUX COCTUHEHHUI.

['eTeponmkiibl. A30T-, KUCIOPOJA- U CEPOCOJEpIKAIIUE T'eTEPOLIUKIIBI.
@®ypan, mnmppos, THODEH ¥ HWMHUAA30] KaK TPEACTAaBUTEIN
HNATUWICHHBIX IeTepolukiIoB. [Ipuposa apoMaTHYHOCTH NATHUYIEHHBIX
TeTePOIMKIOB.  DIIEKTPOHHOE  CTPOSHHE  MOJIEKYJIBl  MHPpoJIa,
apoMaTUYeCKUi XxapakTep MoJekyibl. KucioTHele cBoiicTBa muppoia.
Peaknmu runpupoBaHus TETEPOUMKIOB. [loOHSATHE O NPHPOTHBIX
nopdupuHax — xjopoduiie u reme. OOIME MpeAcTaBIeHUsT 00 HX
pomu B kuBO# mipupoe. [InpuanH Kak mpeacTaBUTeNh MIeCTHWICHHBIX
TeTepPOLUKIOB. DJIEKTPOHHOE CTPOCHHUE MOJIEKYNbl [MHPHIMHA,
apoOMaTHYeCKUi XapakTep MoJieKyabl. OCHOBHBIE CBOWCTBA MUPHUANHA.
Paznuuue B MpoOsIBIIEHUM OCHOBHBIX CBOMCTB HHUPPOJa M HMUPUAMHA.
Peaknmu mwmpummHa: AneKTpoUIBHOE 3aMelleHue, THAPUPOBAHME,
3aMeIleHne aTOMOB BOJOPOJAa B [B-TOJIOKEHUH HA THIAPOKCOTPYIILY.
[TukonmuHBl ¥ WX okucieHue. Kero-eHombpHAs TayToOMepHs - [3 THIPOK-
cunupuanHa. Tayromepust  B-TMIpPOKCUIMPUAMHA U ypaluia.



[IpencraBinenue 06 MMuAa3olie, MUMEPUINHE, TUPUMHUINHE, UHAOJE,
HUKOTHHE, aTpOINMHE, cKaTojie, Qpypdypone, TUCTUIUHE, TUCTAMUHE,
IIypUHE, MYPUHOBBIX U MUPUMHUIUHOBBIX OCHOBAHHUSIX.
Hemonctpauuu. 1. OcHOBHbIe cBoiicTBa aMuUHOB. 2. KauecTBeHHbIE
peaknuuy Ha aHWIMH. 3. AHWIMHOBBIE Kpacutenu. 4. OOpasimbl
TeTEPOLMKINYECKUX COEAMHEHUH.

2.5. buonoruuecku akTUBHbBIE BEIIECTBA
Kupbl Kak crnoxHble 3QUPH TIUIEPHHA M BBICIIUX KapOOHOBBIX
KHUCJIOT. PacTuTenbHble U KUBOTHBIE KUPBI, UX cocTaB. Pusnueckue
CBOWCTBA XUPOB. XHMHUYECKHE CBOWCTBA KUPOB: TUIPUPOBAHHUE,
okucnenue. llepokcuanoe oxucnenue xupoB. [Iporopkanue Kupos.
l'upponus wnaM OMBUIGHHE KHPOB KaK CIOCOO MPOMBIILICHHOTO
MOJTyYeHUsI COJIeH BBICHIMX KapOOHOBBIX KHCHOT. ['maporeHu3anus
xupoB. [Ipumenenne xupoB. MbUT4 KaK COJNM BBICHIMX KapOOHOBBIX
KUCIOT. Motromue cBoiictBa MbuUia. IlpencraBinenne o aunuaax.
OO0mme npeacTaBiIeHUs O OMOIOTUYECKUX (PYHKIUSIX JTHITHAIOB.
Yrnesoasl. O6mas popmyna yrieBogos. Knaccuduxanus yrieBoaos.
Mono-, osmro- u mnonucaxapuiapl. DPuU3NUECKHME CBOWCTBA H
HaXOXJIGHWE YIJIEBOJAOB B IMpupoAe (HAa mMpuMepe TIIOKO3bl U
bpyxTO361). JInHEHAS U TUKINYECKast (POPMBI TITFOKO3bI
u ¢pykro3sl. [Tupanossl u ¢pypanossl. @opmynsl Ouiepa u Xeyopcea.
[lonsTHe o TayTOoMepuM Kak BUAE M30MEPUM MEXIY LUKINYECKON U
auHenHoU ¢opmamu. OnTHyeckass U30Mepusi TIOKO3bl. XUMHUYECKHUE
CBOMCTBa TJIIOKO3bI: OKHCJIEHHME XJOPHOW WM OpOMHON BOJOM,
OKHUCJICHHE a30THOM KHCJIOTOM, BOCCTAHOB- JICHHE B IIECTHMATOMHBIN
COUpPT,  AalUMJIUpPOBaHUE,  AJIKWIMpPOBa-  HHUE,  H30MepU3alus,
KayeCTBEHHbIE peakIMM Ha TJIIOKO3y (9KC- MEepUMEHTaJIbHbIE
JI0Ka3aTeNbCTBA HAJIM4YMs aJbJACTUAHOM U CIHPTOBBIX TPYII B
[JII0KO3€), CIUPTOBOE, MOJIOUHOKHCIOE, IPOINHOHOBOKHCIOE U
MaclIIHOKHUCIOe  OpoxeHue.  [NIMKO3MIOHBIA ~ THUAPOKCWI,  €ro
cneunpuyeckue cpoiictBa. [lonsarue o riuuko3uaax. [lonsrtue o
[IIIOKO3UAAaX, MX HaxoxaeHuu B mnpupoje. [lomydeHue TIIIIOKO3BI.
@pykTO3a Kak M30Mep TIIIOKO3bl. Puboza u  jge3okcupubo3sa.
[Ipumenenne wu Ouwosornueckas poiib yrieBoaoB. OxucieHue
YIJI€BOIOB — MCTOYHMK SHEPIHH KUBBIX OPIraHU3MOB.
Hucaxapunpl. Caxapo3a Kak MNpeICTaBUTEIb HEBOCCTAHABJIMBAIOIIUX
nucaxapunoB. CrpoeHue, ¢(u3nueckue M XHMHUYECKHE CBOHCTBA
caxapo3pl. ManpTo3a, JakTo3a M LeI00M03a: HX CTPOEHHE,



¢u3nyeckue M XUMHMYECKHE CBoWcTBa. [Maponu3 nucaxapumios.
ITonyuyenue caxapa U3 caxapHoi cBeKJIbl. [IpuMeHeHne caxapo3sbl.
[Tonucaxapuabl. Kpaxmai, INIMKOTeH M LEUTI0103a KaK OMOJIOrHYecKue
nosmMepsl. Kpaxmasl kak cmech amMuio3bl U aMUIIONEKTHHA, €ro
¢u3nyeckue cBoiicTBa. XMMHMUYECKHE CBOMCTBA Kpaxmalja: I'MIpOJIn3,
Ka4eCTBEHHAsI PEakIysi C UOJ0M M €€ IPUMEHEHHE JJIsi OOHApYKEHHS
KpaxMajia B IpOAYKTax NuTaHus. [ TMKoreH: 0cCOOEHHOCTH CTPOCHUS U
coiicts. llemonos3a: ctpoeHue u Gpusnveckre CBONCTBA. XMMHUCCKHE
CBOWCTBA LN~ JIFOJO3bI: T'MJIPOJIN3, 00pa30BaHHUE CIOKHBIX 3(UPOB.
[IpumeHnenne kpaxmana W Lewnrono3sl. IIpakTudyeckoe 3HadeHHe
nonucaxapuaoB. [IoHsTHE 0 IPOU3BOJICTBE OyMaru.

Hyxnennosbsie kucnortsl. Hykneosunsl. Hyxneornasl. HyknenHoBeie
KHCIOTBl Kak npupoAHsle nonuMepel. CocTtaB M CTPOCHHE
HyksienHoBBIX kucaoT (AHK u PHK). I'maponn3 HyKi1€MHOBBIX KHCIIOT.
Ponp HYKJIEMHOBBIX KHUCIOT B JKM3HENEA- TEIBHOCTU OpPraHU3MOB.
Oynkunn JJHK n PHK. Kommemen- taprHocTs. ['eHeTnueckuii Koa.
Hccnenosanue cocraBa JJHK uenoBeka u ero npakruueckoe 3Ha4CHUE.
AmuHokucnotel. CoctaB, CTpOEHHE U HOMEHKJIaTypa aMHHO- KHUCJIOT.
['omosornyeckuil psj HpeneiabHBIX aMUHOKHCIOT. HM30- Mmepus
IpelenbHbIX aMUHOKUCIOT. Onrtudeckas wusomepus. Pusznueckue
CBOMCTBA INPEIENIBHBIX AMMHOKHUCIOT. (OCHOBHBIE aMHUHOKHCIIOTHI,
obpaszytomue Oenku. CrocoObl TOJYYEHHS] aMHU-  HOKHCIOT.
AMUHOKHCIOTBI Kak aM(oTepHble OpraHMYecKHe COEJUHEHUs,
paBHOBECHsI B pacTBOpax aMHMHOKHUCIOT. CBOHCTBa aMUHOKHUCIOT:
KHCIIOTHBIE M OCHOBHBIE CBOWMCTBA; H303JIEKTpPUUYECKas TOUKa,
AIKWINPOBAaHUE U ALWJIMPOBAHUE AMUHOTPYIIIBI; STEpUPUKAINS;
peakuuu C a30TUCTOM KucioTod. KauecTBeHHBIE peEakIUM Ha
aMUHOKHUCIOTHI ¢  ruapokcuaomM  Mmeau  (II),  HuHruapuHowm,
2,4-muautpodTopbenzonom. Crnennpuyeckue KayeCTBEHHbIE PEaKIIUU
Ha apOMaTW4YeCKHMe W TEeTEPOLUUKINYECKHE aMHHOKHCIOTBI €
KOHILIEHTPUPOBAHHON a30THOW KHUCJIOTOM, Ha LUCTEUH C aleTaToOM
ceuama (II). TloHsTHe O NUKIMYECKUX aMHIaxX — JIAKTaMax W
JUKETONUIIepa3uHax. buosornyeckoe 3HA4YEHUE O-aMUHOKHCIIOT.
O6nacTi MpUMEHEHHUST aMUHOKHUCIIOT.

[lentuasl, ux crtpoenue. llentuaHas cBsI3b. AMUIHBIA XapakTep
nenTuaHol cBsa3u. CuHTe3 nenTUa0B. [ uapoIn3 nenTuaos.

benku kak mpupoaubie 6uonoiauMepsl. CocTaB M CTpOeHUE OENKOB.
[lepBuuHas cTpykTypa OesnkoB. XUMHYECKHE METOJbl YCTAaHOBIICHUS
AMUHOKHCIIOTHOT'O COCTaBa U MOCJIEN0BATENIbHOCTH. DepMEeHTaTUBHBIN



ruaponn3 OenkoB. BTopuuHas cTpykTypa O€IKOB: o-ClUpaib, [3-
CTpyKTypa. TpeTuuHas M YETBEpTHYHAS CTPYKTypa OEJKOB.
JucynppuaHble MOCTMKM M HOHHBIE M BaH-JEp-BaaJlbCOBbI
(rumpooOHBIC) B3aMMONEHCTBH. XHMUYECKHE CBOMCTBAa OEIIKOB:
THJIPOJIN3, JIeHATypalysl, KaUeCTBEHHbIE (LIBETHBIE) PEAKLIUU Ha OEIIKU.
[IpeBpamenus: GeNKOB MUIM B opranui3Me. buonornueckue GpyHKIuH
6enkoB. JIOCTH)KEHHsI B U3y4EHHM CTPOCHUS U CHUHTE3a OEJIKOB.
JemoncTpauuu. 1. PactBOpuMOCTh yIiaeBOIOB B BOAE M 3TaHOJE. 2.
OO0pa31pl aMMHOKHUCIIOT.
JlabGopaTopubie onbiThl. 1. CBoiicTBa rioko3el. 2. OmnpeneneHue
Kpaxmaisia B mpojykTax nutanus. 3. JKupsl u ux cpoiictsa. 4. L{BeTHbie
peakuuu OeIKoB.

2.6. BICOKOMOJIEKYJISIDHBIE COEIUHEHUS
OcHOBHbBIE TOHATUS BBICOKOMOJIEKYJIIPHBIX COEIUHEHMI: MOHOMED,
HOJIMMEpP, CTPYKTYPHOE 3BEHO, CTeNeHb HoiauMepusanuu. OCHOBHBIE
CIOCOOBI MOJIyYE€HHUSI BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: peakuuu
nojauMepu3aluu U nosmkonaeHcauuu. Cononaumepusanus. CtpoeHue
U CTPYKTypa IOJUMEPOB. 3aBHCUMOCTb CBOMCTB IOJIMMEPOB OT
cTpoeHuss Mouiekya. Krnaccupukanus MoIMMepoB:  IUIACTMACChI
(mnacTuku),  3yacToMepsl  (KaydykKu),  BOJIOKHA,  KOMIIO3UTBHI.
CoBpeMeHHbIE MIacTMACCh! (MJIACTUKU) (ITOJUAITUIIECH, MOJIUIIPOIHIIEH,
HOJIUCTUPOIL, MOJIMBUHUIIXJIOPHI, ¢Topormacr,
HoJM3TUIIEHTepedTanaT,  akpui-OyTaJAueH-CTUPOJIbHBIM  IUIACTHK,
noJukapooHaThl). TepMOIIacCTUYHBIE U TEPMOPEAKTUBHBIE TTOJTUMEPBHI.
®enondopmanpaeruanple cMoibl.  KOMMIO3UTHBIE — MaTepualbl.
[epcniekTHBBI HCIIOJIb30BAHMUS KOMIIO3UTHBIX MaTepuasoB.
VYranennactuku. BonokHa, wux knaccudukauums. Ilpuponnsle  u
XUMHYECKHE BOJIOKHA. VICKyCCTBEHHbIE M CHHTETUYECKHE BOJIOKHA.
[Tonsatne o BHCKO3e M ameraTHOM BoJjokHe. [lomuddupHble u
noJiMaMUJHbIE BOJIOKHA, WX CTpoeHue, cBoicTBa. [IpakTuueckoe
UCIIOJIb30BaHUE BOJOKOH. Dnactomepsl. [IpupoaHblil 1 cuHTeTHYECKUA
kayayk. Pesuna u »60uuT. Ilpumenenue nonuMepoB. CUHTETHYECKHE
TUIEHKHU. MemOpaHsI. Hossle TEXHOJIOTUU JanbHerIero
COBEpIIEHCTBOBAHHUS MTOJIMMEPHBIX MaTEPHAJIOB.
Hemonctpauuu. 1. O6pa3usl niuactukoB. 2. Koiieknus BOJOKOH. 3.
[TonmukoHACHCAINS ATHIICHTITUKOIS ¢ TepedTaneBOi KUCIOTOM.
JlaGopatopHble oOmnbITbl. OTHOIIEHHE CHUHTETHYECKUX BOJIOKOH K
pacTBOpaM KHUCIIOT U IET0YEH.



Tunbl pacyeTHBIX 33724

1. HaxoxxeHne MOJIEKYJISIpHOM (OpMysbl  yIIIEBOAOPOAA IO €ro
IUIOTHOCTH U MAacCOBOIl J10JIe 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB
WJIH T10 MIPOJIYKTaM CTOpaHusl.

2. Pacuetsl MaccoBoil oM (Macchl) XMMHUYECKOTO COEIWHEHHUS B
CMECH.

3. Pacuersl Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) TPOIYKTOB
peaxkuy, eciIu OJHO U3 BEUIECTB JJAaHO B U30BITKE (MMEET IPUMECH).

4. PacueTsl MaccoBOil WM OOBEMHOM JIOJU BBIXOJA MPOAYKTA PEaKIUU

OT TEOPETUYECKHU BO3MOXHOTO.

. Pacuetsl TerioBoro adexra peakium.

. PacueTsl 00BEMHBIX OTHOILIEHUH Ta30B IIPU XUMHUECKUX PEAKIIMSIX.

7. Pacuetsl Macchl (0Obema, KONMYECTBa BEIIECTBA) MPOIYKTa
peakuuy, €cid OJHO U3 BELIECTB JIaHO B BHJE pacTBOpa C
OTpeieIeHHOM MacCOBOM JI0JIei pAaCTBOPEHHOTO BEIIECTBA.

Tembl IpakTHUECKUX paboT

Ne 1 HUzroroBienune Mojemneil MOJIEKYJl OPraHUYECKUX BEILIECTB,

Ne 2 [Tonyuenue 3TuI€HAa U U3YYEHHUE €r0 CBOMCTB.

Ne 3 TTonydenue 6pomaTaHa.

Ne 4 [Tonyuenue anerona.

Ne 5 [TonmydeHue yKCyCHOM KUCIIOTBI.

Ne6 Cunres stunaunerara.

Ne7T'unponus kpaxmaiia.

Ne 8 Unentudukanusi OpraHMueCKuX BEIIECTB.

Ne 9 Pacnio3naBanue miactmacc.

Ne 10 PacniozHaBaHue BOJIOKOH.

o Ol

COJEPKXAHUE KYPCA 11 KJIACCA
(168 gacon)

3. OCHOBBI HEOPTAHUYECKON XUMUU

3.1. Knaccudukanus 1 HOMEHKIIaTypa HEOPraHHYECKUX COCMHEHUH
Baxneiiine kiacchl HEOPTaHMYECKUX BEIIECTB. DJIEMEHTHI
METAJJIBI 1 HEMETAIUIBI U MX MoJiokeHue B llepuoamdeckoi cucreme.
Knaccupukanuss u  HOMEHKJIATypa CIOXHBIX  HEOPTaHMUYECKUX
COEIMHEHUI: OKCUJOB, TUJIPOKCHUIOB, KHCIOT U cosieil. ['eneTnueckas
CBSI3b MEXKITY KJaccaMu HEOPraHUYeCKUX COCIMHCHMI,

Nnentudukanys HeOPraHUIECKNX BEIIECTB U HOHOB.



KommiiekcHple coennHenus. CocTaB KOMIUIEKCHOIO HOHA:
KOMIUIEKCOOOpa3zoBatTenb, Jurasipl. KoOOpAMHAIIMOHHOE  YHCIO.
HomeHnkiiaTypa KOMIUJIEKCHBIX COEJUHEHUN. 3HAYEHUE KOMIUIEKCHBIX
coenuHeHUN. [IoHATHE O KOOPAMHALIMOHHON XUMHUH.

3.2. Hemeraibl

Bogopon. [Monydenue, ¢uandeckue U XUMUYECKUE CBOMCTBA
(peakuuu ¢ MeTalyIaMd M HEMeTallJIJaMH, BOCCTAHOBJICHHE OKCHUIOB U
couieid). ['unpupl. TOTIMBHBIE 3JIEMEHTHI.

layorensr. OOmas xapakTepUCTUKA JJIEMEHTOB TJIaBHOM
noarpynns!l VII rpynmnsl. dusznueckre CBOWCTBA MPOCTBIX BEILIECTB.
3aKOHOMEPHOCTU U3MEHEHUSI OKUCIIUTEIbHON aKTUBHOCTH FaJIOT€HOB B
COOTBETCTBHUH C UX IOJIOKEHUEM B meproandeckor tadbmume. [Topsaok
BBITECHEHHUsI TAJIOr€HOB M3 pacTBOPOB TajOreHuaoB. XJop —
[OJIyYUeHUE B TPOMBILUIEHHOCTH U J1a00paTropuu, peakuuud c
METaUlaMM M HeMeTaulaMd. B3auMmopeilcTBue xjopa C BOAOH H
pactBopamu wmienouden. LlenHo mMexaHu3M peakiuy B3auMOJCHCTBUS
xjopa ¢ BogopogoMm. OoOe33apakMBaHHE MHTHEBOH BOJBI XJIOPOM.
XpaHeHMe M TpaHCIOPTHUPOBKA xJyopa. KucnopomHsle coeauHEHUs
xjopa. ['MmoxJopuTsl, XJIOpaTbl W MEPXJOPAThl KAaK TUIUYHBIC
okuciurean. OcoOeHHOCTHM XumuH  ¢GTopa, OpomMa ©  HOAA.
KauecTtBennas peakuuss Ha uoA. ['amoreHoBOgOpoAbl — IOJIyYEHHE,
KHUCJIOTHBIE U BOCCTAHOBHUTEJIBHBIE CBOWCTBA. XJIOPOBOJAOPOA.
["anioreHOBOOPOAHBIE KUCIOTH U UX conu. ComsiHasg KHCIIOTa U ee
comu. KadecTBeHHBIE peakIMyW Ha TajloreHUA-uoHbl. [IpuMeHeHue
rajJjoreHOB M UX BaXKHEUILINX COEIMHEHUM.

DOneMeHThl MOArpYIIbl Kuciaopoaa. OOmas XapaKTepucTHKa
3J€MEHTOB IaBHON noarpynnsl VI rpynmnsl. dusnyeckue CBONCTBA
npocThIX BemecTB. O30H Kak auloTpoIHas MoauUKalus KUCI0opo/a.
[Tonyyenue o3ona. O30HaTtopsl. O30H Kak okuciautenb. [lo3utuBHas u
HETaTHBHAs pOJIb O30Ha B OKpyXKawled cpene. BzaummoneinicTBue
030Ha ¢ ankeHaMu. CpaBHEHUE CBOMCTB 030Ha M Kuciopoja. Boga u
MEPOKCHU] BOJOPOJAa KaK BOJOPOJIHBIE COEAMHEHUS KHUCIOpoJa —
cpaBHeHue cBoMcTB. [lepokcua BogopoAa Kak OKUCIUTENb U
BoccTaHoBUTENb. [lepokcuapl MeramioB. [lorsTue 00 opraHuyeckux
nepokcugax. Cepa. Amiorponusi cepbl. PuU3NUeCKUe U XUMHUYECKUE
CBOMcTBa cepbl (B3aMMOJEHCTBHE C MeETaUIaMH, KHCJIOPOJOM,
BOJOPOJOM, pacTBOpaMU  IIEJIOYE, KHUCIOTaMHU-OKUCIUTEISIMU).
B3aumopeiictBue cepel ¢ cynbuTOoM HaTtpus C 0oOpazoBaHHEM
tuocynbdaranarpusi. CepoBOJOPON — TMONYYCHHE, KHUCIOTHBIE H



BoccTaHOBUTEIbHBIC cBoWcTBA. Cymbduasl. ducynbdan. Ilonsrue o
nonu- cynbpuaax. CepHUCTBII Tra3 KaK KHCIOTHBIM  OKCHJ.
OxucnuTeNnbHble U BOCCTAaHOBUTENIBbHBIE CBOICTBA CEPHUCTOrO rasa.
[lomyyenune cepHHCTOrO ra3a B IMPOMBIIUIEHHOCTH U J1a00OpaTopuu.
Cepnucras kuciora u ee conu. CepHbiii anrupua. CepHas KUCIOTA.
CBoiicTBa KOHIIEHTPUPOBAaHHOW M pa30aBICHHONH CEPHON KHUCIIOTHI.
JlelicTBME KOHLIEHTPUPOBAHHON CEPHOW KHMCJIOTHI HAa caxap, METaJlIbl,
HEMeTaJuibl, Ccynbhuabl. Tepmuueckas YCTOHYMBOCTB Cynb(]arToB.
Kpucrannoruaparsl cyinbdaTos MeTai- 1oB. KauecTBeHHas peakius Ha
CEPHYIO KUCJIOTY U €€ COJIH.

OneMeHTsl noarpymnmbsl  azota. OOmas  XapakTepUCTHKa
AJIEMEHTOB TJIABHOM mnoArpynnsl V rpynnel. dusnyeckue cBOWCTBa
IPOCTBIX BEILECTB.

Azor u ero coeauHeHus. CTpoeHHE MOJEKYJbl a3oTa.
dusnueckue M XUMHUYECKHe cBoiicTBa a3zota. [lomyuenue a3zora B
IPOMBIIUIEHHOCTH W Jaboparopuu. Hutpuabl. Ammuak — ero
nojy4yeHue, (¢U3MYEeCKHUe U XUMHUYeckue cBoiictBa. (OCHOBHBIE
CBOICTBa BOAHBIX PAaCTBOPOB aMMHaka. AMMHAaK KaK BOCCTaHOBUTEIIb.
B3aumopneiicTBre aMMuaKka ¢ akTUBHBIMM MeTaJUIaMd. AMMJI HaTpus,
ero csoiictBa. Conu ammonus. IloBeneHue coneil aMMOHUS Hpu
HarpeBaHuu. KauecTBeHHas peakius Ha MOH amMoHus. [IpumeneHue
amMuaka. OKCubI a30Ta, UX MojiydeHue u cBoiictBa. Oxcup azora (I).
Oxucnenue oxcupa azora (II) xucnoponmom. Jlumepusauus okcuia
aszota (IV). Azotucras kuciora u ee coinu. HUTpUTHI Kak OKUCIUTENTH
U BOCCTAHOBMTENH. A30THasl KUCIOTa — (PU3MUECKUE U XUMHUYECKHUE
CBOICTBa, MoyyeHue. A30THasI KMCIOTa KaK OKUCIINUTENb (OTHOILIEHUE
a30THOM KHMCIIOTHI K METaJIJIaM U HeMeTasulaM). 3aBUCHMOCTh ITPOAYKTa
BOCCTAHOBJIEHMSI a30THOM KHCJIOTHI OT aKTUBHOCTH MeTaula U
KOHIIEHTpalu# KUcaoThl. [TonsaTue o katnone HUTpoHUs. OCOOEHHOCTh
B3aMMOJEMCTBUSI MarHusi W MapraHia c pa30aBiIeHHOM a30THOM
kucinoTod. HutpaTsl, ux ¢usndyeckue M XHUMHYECKHE CBOHCTBa
(oKHMCTIUTENbHBIE  CBOIICTBA W TepMHUYEcCKas  YCTOWYHMBOCTB),
IIPUMEHEHNE.

®ochop wu ero coemuHeHusa. Asutorporus  (docdopa.
dusnueckue cpoiicTBa ¢ochopa. Xumuyeckue cBoiicTBa (ocdopa
(peakuuMu C KHUCIOPOJIOM, TajoreHamMH, MeTallJlaMH, CJIOKHBIMU
BELIECTBAMU-OKUCIUTENAMH, Iienodamu). [lonydeHne n nmpumeHeHue
docdopa. Xmopuasl dochopa. Dochun. Dochunel. DochopHbBII
auruapua. OprodocdopHas u MetadochopHass KHUCIOTH U UX COJIH.



KauectBennas peakius Ha oprodochaTsl. Paznoxenue
optodochoproii kucnotel. [Ipumenenune dochopHON KUCIOTH U ee
coiieid. buomornueckas poiw docdaros. [TupodocdopHas kucnora u
nupodocdarel. Oxcun dochopa (III), dochopucras kucnora u ee
conu. dochopHoOBaTHCTAS KUCIIOTA U €€ CONH.

[Monrpynma yriepoma. OOmas XapakTepUCTHKA 3JIEMEHTOB
riaBHOW noAarpymnmnsl [V rpynmsl.

VYrnepoa. Amnorponus yriepona. CpaBHEHUE CTPOCHHUS U
cBOMcTB rpadura u anmaza. DysuiepeH Kak HOBas MOJIEKYJsIpHas
dopma yrimepona. VYroib: XHUMHYECKHE CBOMCTBA, IIOJNyYeHHE U
npumenenue yris. KapOuael. ['maponus kapbuaa kanelius U kapouaa
amomuHus. KapOuasl nmepexonHblx MeTasIoB (kenes3a, Xpoma U Jp.)
KaK CBEpXMpouHble MaTepuainbl. CHHTE3-Ta3 KaKk OCHOBAa COBPEMEHHOU
OPOMBIIIICHHOCTH. OKCHABI  yriepoja. OJEKTPOHHOE CTPOSHHE
MOJIEKYJIbI YTapHOTO Ta3a. YTOJb U YrapHbli ra3 Kak BOCCTAaHOBUTEIIH.
Peaknust yraproro rasza ¢ pacruiaBamu mienodeir. Cuate3 hopMHaTOB.
OOpa3zoBaHue yrapHoro raza IMpH HEMOJIHOM CrOpPaHHH YT
buonornueckoe aeiictBue yrapHoro rasa. Ilosydenue u npumeHeHue
yrapHoro raza. YTJEKUCIBIH Ta3: MoJydyeHHEe, XUMUYECKHE CBOWCTBA
(B3aMMO/ICHICTBHE YTJIEKHCIOrO ra3a C BOJOHW, HIETOYaMH, MarHHEM,
MEPOKCUIAMHU METaJUIOB). DIIEKTPOHHOE CTPOCHME YTJIEKUCIIOTO rasa.
VYronpHas kucnora u ee coiau. KapOGoHaTel M ruapokapOOHaTHI: HX
NOBeJIeHUe NpU HarpeBaHuu. KauecTBeHHas peakuus Ha KapOOHaT-
noH. Haxoxnenme kapOOHATOB MarHus M KajJblUsg B TIPUPOJIE:
KOpaJlIbl, JKE€MYyT, HW3BECTHSAKU (HM3BECTKOBBIE TOpBl, KapCTOBbIE
HeTepPbl, CTATAKTUTHI U CTAJIaTMUTHI).

Kpemuuii. ®usznueckue M XUMHUYECKHE CBOICTBA KpPEMHMS.
Peaknmu ¢ yriiem, KHCIOpOJIOM, XJIOpPOM, MarHHEM, pPacTBOpaMH
mesnao4en, cepoBopopogoM. CuiaaH — BOJIOPOJHOE COEAMHEHHE
kpemuaus. Cwmnuael. [lomyuenne n nmpuMeHeHne KpeMHHS. OKcHI
kpemuus (IV), ero ctpoenue, ¢pusznyeckue U XUMHUYECKUE CBOHCTBA,
3HAa4YCHHE B IPUPO/IC U IpUMEHeHHe. KpeMHreBbIe KUCIOTHI M X COJIH.
I'upponus cunukaroB. CHIMKAaTHBIE MHHEpajJbl — OCHOBAa 3E€MHOM
KOpPBI. AJTIFOMOCHJIUKATBHI.

bop. Oxcup Oopa. bopnas kucnmora u ee comu. bypa.
Bognoponusie coequnenust 6opa — 6opansl. [IpumeHenne coeuHeHHH
oopa.



brnaropoansie (nHepTHBIE) Ta3pl. OOmas XapaKTepuCTHKa
sneMeHTOB TiaBHOM moarpynmel  VIII  rpymmel.  OcoGeHHOCTH
XUMHUYECKHX CBOMCTB. [IpMeHeHne 6,1aropoIHbIX Ta30B.

Hemonctpauuu. 1. 'openne Bomopona. 2. Ilomyuenue xiopa
(ompiT B mpobupke). 3. OkucIUTENbHBIE CBOHCTBA pacTBOpa
runoxjopura Hatpus. 4. OnbiTel ¢ OpoMHOIM Bomoi. 5. IlmaBnenue
cepnl. 6. ['openue cepbl B kuciopojie. 7. BzaumoieiicTBre xene 3a ¢
cepoit. 8. I'openme cepoBogopona. 9. Ocaxnenue cymnbduaos. 10.
CgroiictBa cepHucroro rasza. 11. JlelictBue KOHIIEHTPUPOBAHHOM
CEpHOI KHCJIOTHI Ha MeIp U caxapo3y. 12. PacTBopeHue ammuaka B
Boje. 13. OcHoBHBIE CBOHCTBa pacTBOpa aMmmuaka. 4.
Karanutuueckoe okucienne ammuaka. 15. Ilomydenue okcupa azora
(IT) u ero okucnenue Ha Bozayxe. 16. [leficTBe a30THOM KUCIOTHI Ha
menb. 17. Topenume ¢ocdopa B kucimopoae. 18. IlpeBpamenue
kpacHoro ¢ocdopa B Oenblii M ero cBeyeHHe B TeMmHOTE. 19.
B3aumonetictBue ¢dochoproro anrugpuma ¢ Bojou. 20. OOpasisl
rpadura, anmasza, kpemuus. 21. ['openue yrapuoro raza. 22. Tymenue
TJIaMEHU YTIIEKUCTBIM ra3zoM. 23. Paznoxxenue mpamopa.

Jlaboparopubie onbIThl. 1. [TomyueHnue xiopa U U3yd4eHHE €ro
cBoMcTB. 2. CBoiicTBa XJopcoepkamux oroenusareneit. 3. CBoiicTBa
Opoma, noaa u ux coineit. 4. MizydueHue CBONCTB CEpHOI KUC- JOTHI U €€
coJieid. 5. MI3ydeHnne CBOMCTB BOJAHOTO pacTBOpa amM aka. 6. CBoiicTBa
conmeii ammonwms. 7. KaudecTBeHHass peakiuus Ha KapOoHaT-WOH. 8.
WcnpiTanne  pacTBOpa  cuUIMKaTa  HaTpUs ~ MHAMKATOpOM. 9.
O3zHakoMIeHHE ¢ 00pa3liaMu IPUPOIHBIX CHIIMKATOB.

3.3. O0mIre cBOWCTBAa METAJIIOB

OOmwmit 0030p 31eMEeHTOB — MeTa/uioB. CBONCTBA MPOCTHIX
BEIIECTB-METANIOB. DJIEKTPOXUMUUECKUH PsiJl HANIPSHKEHUH METaJUIOB.
Merannnueckue KpUCTAJUIMYECKUE pELIEeTKHU. CnnaBbl.
XapakTepucTuka Haubosiee W3BECTHBIX cIlaBoB. llomyuenue wu
MPUMEHEHNE METAJIOB.

3.4. MeTautsl TJIaBHBIX MTOATPYIIT

Hlenouynsie MeTamipl. OOmas XapakTepUCTHKA DSJIEMEHTOB
rmaBHo moxarpymmsl [ rpynmel. CBOWCTBAa IIEJTOYHBIX METAJUIOB.
PacnoznaBaHne KaTUOHOB JUTHSI, HATPUA U Kayusl. Hatpuii u kanuit —
MPEJICTAaBUTENIN LIEIOYHBIX METAJUIOB. XapaKTepHbIE PEaKIMU HaTpus
u kKanus. [lomyueHue menouHbix MeTaioB. OKCHIBI U MEPOKCHUIBI
Hatpus u kanmus. CoequHeHus: Hatpus U Kanus. Conu HATpHs, Kamus,



UX 3HaYeHHE B MpHUpOJE W *U3HU uenoBeka. Coma u enkuil HATp —
BaKHEHILINE COETUHEHUS HATPUSL.

bepunnuii, marauii, megodyHO3eMeNbHbIE MeTauibl. OOrmas
XapakTEpUCTUKA DJIEMEHTOB INIAaBHOM mnoarpynnsl Il rpynmsl.
bepunnuii, MarHuii, mieNIOYHO3EMEIbHBIE MeETaulbl. AMQOTEPHOCTH
okcuga ® ruapokcuga Oepwmims. Okpacka IJJaMEHH — COJISIMU
HIEJIOYHO3EMENbHBIX METaUIoB. Maruuii M KalblUud, uX oOImas
XapaKTepUCTHKAa HAa OCHOBE MojoxeHus B [lepuoauueckoil cucreme
snemenToB JI. M. MenneneeBa u crpoeHusi atomoB. [lomydenwue,
¢du3nUecKrue 1 XUMHUECKUE CBOMCTBA, MPUMEHEHNE MAarHUsl, KaJbIHs U
ux coeauHeHuid. Conu MarHusl U KajablUs, UX 3HAYECHUE B IPUPOJIE U
KHU3HH yenoBeka. JKecTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHSI.

Amromunuii. PacipoctpaneHHOCTh B mpupojne, GU3NYecKue H
XUMHYECKHE CBOWCTBAa (OTHOLIEHHWE K KHUCIOPOAY, TaJOoreHaM,
pacTBOopaM KHCJIOT U IIenodeid, amomoTrepmusi). lIpousBoacTso
amomunus. [lpumenenne amoMuHus. AMQPOTEPHOCTh OKCHIA H
ruapokcuaa amomunus. Conu amomunusd. [lonHoe pasznoxkeHue Bo0M
cojiell  aMIOMUHHSA CO CJa0bIMU  JBYXOCHOBHBIMH  KHCIIOTAMHU.
AnoMuHaTBl B TBEpAOM BHIE H B pacTtBope. KomruiekcHbie
COEIMHEHUS aJIFOMUHUS.

OnoBo u cBuHen. dusznyeckne M XUMUYECKHE CBOWCTBA
(peakiuu ¢ KUCIOPOa0M, KuciaoTamu), npuMmenenne. Conu ososa (1) u
ceunIa (II). CBUHIIOBBII aKKyMyTSTOP.

3.5.MeTasibl MOOOYHBIX MTOATPYIIIL.

OOmast xapakTepucThka nepexogHbix MetamuoB [—VIII
rpynn. OcoOeHHOCTH CTPOEHHSI aTOMOB IEPEXOAHBIX METaJJIOB.
OO6ume puznyeckre 1 XuMHU4eckue cBoicTBa. [lpuMeHeHne MeTanios.

Xpom. duznueckre CBOMCTBA Xpoma. XMMHUYECKHE CBOMCTBA
Xpoma (OTHOLIEHHE K BOJISHOMY Mapy, KUCIOPOLY, XJIOpPY, PacTBOpam
kucnoT). [lomydenue u mnpumenenwe xpoma. CoeauHeHUs Xpoma.
M3MeHeHne  OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIX M KUCJOTHO-
OCHOBHBIX CBOWMCTB OKCHJIOB M THJIPOKCHJIOB XpOMa C POCTOM CTETIEHU
okucneHus. AMQoTepHble CBOHCTBa OKCHJa W THA- POKCHAA Xpoma
(IIT). Oxucnenune coneit xpoma (III) B xpomatsl. B3anMHble nmepexoab
XpOMaTOB M JHUXPOMAaTOB. XpOMAaTbl M JAUXPOMAThl KaK OKHCIMTEIH.
[Tonnoe pasznoxenue Boaou coneil xpoma (III) co crnabeimMu
JIBYXOCHOBHBIMH KHcJI0TaMU. KOMIIJIEKCHBIE COEIMHEHNUS XpoMa.

Mapranen. ®dusnyeckne CBOWCTBA MapraHua. XHMHYECKHE
CBOMcTBa MapraHiia (OTHOLIEHHE K KHCIOpPOXY, XJIOPY, pacTBOpam



kuciotT). [Tonyuenne u npumeHenue mapranna. Oxcun mapranma (I1V)
KaK OKHCIHUTENb U Katanu3aTtop. [lepMaHranaT kanusi Kak OKUCITUTENb.
Okcun u rtugpokcun Mapranna (II): momydenwme wu  cBOMCTBA.
Coenunenus mapranua (III). Maunranat (VI) xanus u manranar (V)
KaJInsl, UX TOJIy4ECHHE.

Kenezo. Haxoxxnenue B mnpupoae. 3HayeHUE xKeie3a Uit
opraHusma uenoBeka. DPu3MUecKue CBOMCTBA kele3a. XHUMHUYECKHE
CBOMCTBa Xkene3a (B3aMMOJICHCTBHE C KHUCIOPOJOM, XJIOPOM, CEpOH,
yrieMm, BOJIOH, KUCJIOTaMH, pacTBopamu coseii). CraBbl kene3a ¢
yraepoaoM. Ilonyuenue u npumenenue xenesza. CoelMHEHUs Kelesa.
CpaBHeHue KHCJIIOTHO-OCHOBHBIX u OKHCIIUTENbHO-
BOCCTAaHOBUTEJIBHBIX CBOMCTB ruapokcuaa skenesa (II) m ruapokcuna
xenesa (III). Conu xeneza (II) u xene-  3a (III). Meroas! nepeBoaa
couteii xkene3a (II) B comu xenesa (II1) u oOpatHo. [lomHoe paznoxenue
Bojio# coseit xene3za (III) co cmaGbiMu ABYXOCHOBHBIMH KHCIIOTAMHU.
OxkucnurenbHbie cBoMcTBa coenuHeHuit xenesa (III) B peakmusax c
BOCCTaHOBUTENSIMU (MOJIUJIOM, CEPOBOIOPOIOM U Meabio). Lluanuaasie
KOMIUIEKCHI kene3a. KauecTBeHHble peakuuu Ha noHbl xenesa (1) u
(IIT). depputsl, UX NOTyYEHHE U TPUMEHEHUE.

Menb. Haxoxnenune B mnpupone. buonoruueckas poJib.
Ou3nyeckue U XUMHUYECKHE CBOICTBa (B3aMMOJAEWUCTBHUE C KHUCIOPO-
JIOM, XJIOPOM, CEpOH, KHUCIOTAaMHU-OKHUCIUTEISIMHU, XJIOPUIOM >Kele3a
(IIT)). B3aumoneicTBHE MenuW C KOHIEHTPUPOBAHHBIMU COJISTHOH,
OpOMOBOJIOPOTHOM ¥ HMOJOBOJOPOAHONW KHUCIOTaMH 0e3 jJocTyna
Bo3nyxa. [lonyyenue n npumenenue meau. OKCUI U TUAPOKCUA MEIU
(IT). Conu menu (II). Meanslit kynopoc. Ammuakarsl Meau (I) u meau
(IT). IMonyuyenune oxcuaa menu (I) BocctaHOBICHHEM TUIPOKCHIA METU
(IT) rimroxo30ii. [lonyuenue xnopuna u noaunaa meau (I).

Cepebpo. duznueckue u XUMUYECKHE CBOMCTBa
(B3aUMOJIEHCTBHE C CEPOBOJOPOJIOM B TPHUCYTCTBUH KHUCJIOPOJA,
KHUCToTa- MHU-okuciuTensMu). OcaxaeHue OKcuaa cepebpa mpu
JNEHCTBUM IEJIOYM Ha COJMM cepedpa. AMMHakaTbl cepedpa Kak
okucnurenu. KauecTBeHHas peakiius Ha HOHBI cepebpa. [Ipumenenue

cepeodpa.
3onoTo. duznueckue u XUMUYECKHE CBOMCTBa
(B3auMoieiicTBHE c XJI0pOM, «IApCKOM BOJIKOI).

3on0ToXNIOpOBOOpOAHAs  kucinoTa. [uapokcua  3omota  (III).
Kommiekcsl 30moTa. CriocoObl BBICNIEHUS 30J10Ta M3 30JI0TOHOCHOM
nopojsl. [Ipumenenue 3omorta.



[{unak. Ou3ndeckue U XMMHUYECKHUE CBOMCTBA (B3aUMOICHCTBHE
C rajoreHaMu, KHUCIOpOIOM, CEpOH, BOJOW, pacTBOpaMu KHUCIOT U
nienoueit). [lonydyenue u npumeHeHne HUHKa. AM(QOTEPHOCTh OKCHIA
Y TUIPOKCHJIA NUHKA. BakHeume cony nuHKa.

Pryts. ®wusnueckne W XUMHYECKHE (B3aMMOJICHCTBHE C
KHUCJIOPOJIOM, CEpPOM, XJIOPOM, KUCIOTAaMHU-OKHCIUTENISIMHU) CBOICTBA.
[Tomyuyenue U mpuMeHeHUE PTYTH. AManbrambl — CIUIaBBl PTYTH C
metaimamu. Oxcun prytu (1), ero nonydenue. Xnopua u noauj prytu
(.

Hemonctpauuu. 1. Komnexkumst wmertamnos. 2. Kosiekuus
MuHepasioB u pya. 3. Komekuust «Kenezo u ero criasb». 4.
OkpaiMBaHue IJIAMEHU COJSIMU IIEJIOYHBIX U IIEIOYHO3EMEIbHBIX
MeTaiioB. 5. B3auMopelictBue Hatpus ¢ BoAou. 6. B3aumogeinicTBue
Kanpimst ¢ Bojoul. 7. Kommekuusi «AmomuHui». 8. [lnaBrnenue
amomMuHus. 9. B3auMoelicTBre alnfOMUHUS CO IIETIOYBIO.

10. Amomorepmus. 11. B3aumopeiictBue xpoma C COJISTHOM
KUCIoTON Oe3 moctyma Bo3ayxa. 12. OcaxkaeHue THApOKCHIA Xpoma
(II) m okwucienne ero mnepokcuaoM Bojaopoaa. 13. PasmoxeHue
nuxpomara ammoHus. 14. PasnokeHue mepokcuaa BOAOpOAa IMOJ
neiictBueM Auokcuaa maprasua. 15. OcaxaeHue rujjpokcuja xeiesa
(I) u okucienue ero Ha Bo3dyxe. 16. Bwiaenenue cepebpa u3 ero
COJIEH JeNCTBUEM MEJIH.

Jlaboparopubie  ombIThl. 1.  OkpammBaHue  TJIaMEHH
COCIMHEHUSIMUA  IEJIOYHBIX  MeTaiioB. 2. (O3HakoMJIeHHE ¢
MUHEpalaMi U BOXKHEUIIMMH COCAMHEHUSMH LIEJIOYHBIX METAJIOB. 3.
CBoiicTBa COeIMHEHUN WICNOYHBIX MeTaioB. 4. Okpacka IJIaMeHHU
COJIIMM 11I€JIOYHO3EMENIbHBIX MeTauioB. 14. CBoiicTBa MarHusi U €ro
coenuaenuit. 15. CoiictBa coenuHeHuil kampius. 16. JXKecTkocthb
Bompl. 17. CBoucrBa amtomuHusa. 18. CBoHcCTBa COeOUMHEHHH
amomuausg. 19. CoiicTBa 0JIoBa, CBHHIIA M UX coeauHeHmid. 20.
CsolictBa coenuHeHnid xpoma. 21. CpoiicTBa MapraHna M €ro
coequHeHuil. 22. N3ydyenne MuHepanoB xkenesa. 23. CBoilcTBa xkenes3a.
24. CBoMCcTBa MEJIM, €€ CIIJIaBOB U coenuHeHni. 25. CBOMCTBA ITMHKA U
€r0 COSTUHEHUN.

4. TeopeTndeckre OCHOBBI XUMHH

4.1. CtpoeHue BemecTBa
ATOMHO-MOJICKYJIIDHOE ~ ydeHHe. BelectBa MOJEKYJISIPHOTO |
HEMOJICKYJIIPHOTO CcTpoeHUsl. KadecTBEHHBIH M KOJUYECTBCHHBIH



cocTaB BellecTBa. MosipHas U OTHOCUTENIbHASI MOJIEKYJISIpHAsT MACChI
BelecTBa. MosibHas 07151 U MaccoBasi J0JIs SJIEMEHTA B BEILIECTBE.
Crpoenne aroma. Hykmuael. M3otombl. Jledekt wmaccel. Twumbl
paauoakTUBHOrO pacmnazga. TepmosiiepHbld cuHTe3. OTKPBITHE HOBBIX
XUMUYECKUX 3JIEMEHTOB. SnepHble peakuuu. TUIbI SAEpHBIX PEAKIIUN:
neneHne U cuHre3. CKOpOCTb pPEAaKIUM PAJUOAKTHUBHOIO pacnaja.
[IpumMeHeHre paguoOHYKIMIOB B MEIULMHE. METOJ MEYEHBbIX aTOMOB.
[Ipumenenne paauoakTUBHBIX HYKIHAOB. CoOBpeMEHHass MOJEIb
cTpoeHust aroma. KopryckyssipHO- BOJIHOBBIE CBOWCTBA 3JIEKTPOHA.
[IpencraBnenne o kBaHTOBOM MexaHuke. CooTHoueHue ne bpoitns.
[Tpuniun HeonpeneneHHoctu I eizenOepra. IlonsTHe o BOJHOBOH
¢ynkunu. KBanToBble umcna. ATomHas opbOutanb. PacnpenencHue
3JIEKTPOHOB 1O JHEPreTUYECKUM YPOBHSIM B COOTBETCTBUU C
MPUHIIMIIOM HAWMEHbBIIEH SHEPruH, MPaBWIOM XYHIA W MPUHIUIIOM
[Taynu. OcoOeHHOCTH CTPOCHHSI SHEPreTUUECKUX YpOBHEH atomoB d-
9lle- MEHTOB. DIIEKTpOHHas KoHpurypamus atoma. Kiaccuduxamms
XUMHYECKHX DJJIeMEHTOB (s-, P-, d-, f-smemeHTHI). DIEKTPOHHBIE
KOH(UTYpAIMH TTOJOXHUTEIBHBIX U OTPUIATECILHBIX HOHOB. OCHOBHOE
U BO30YK/ICHHBIE COCTOSIHUSI aTOMOB. BanieHTHBIE 3JIEKTPOHBI.
Ilepronnueckuii 3akoH. POPMYJIUPOBKA 3aKOHA B CBETE COBPEMEHHBIX
MPEACTABICHUI O CTPOEHUHM aToMa. MHpPOBO33pPEHUECKOE M HAYy4YHOE
3Hauenue [lepuoanueckoro 3akona /. I. Menneneesa. Panguyc atoma.
3aKOHOMEPHOCTH B  U3MEHEHUM CBOMCTB MPOCTHIX  BEIIECTB,
BOJIOPOJIHBIX COEJUHEHUM, BBICIIUX OKCHJIOB M THIAPOKCHIOB B
Nepuoiax M rpynmnax. JJIeKTPOOTPULIATENbHOCTb.

XuMuyeckasi CBsi3b. DJIEKTPOHHAs MPUPOJA XUMUYECKON CBs3H. Bupl
XUMUYECKOM CBsi3u. KoBaneHTHas CBs3b M €€ XapaKTepUCTUKHU
(oHEprusi CBSI3U, JJIMHA CBSI3M, BAJCHTHBIM YyroJi, KPaTHOCTh CBS3H,
MOJIIPHOCTH, MONSPU3yeMOCTh). KoBanieHTHas! HeMosipHas U MOJspHAs
cBsA3b. OOMEHHBIN U JOHOPHOAK- LIEITOPHBII MEXaHU3MbI 00pa30BaHUA
KOBAJICHTHOM MOJISIPHOW CBA3U. ['eomeTrpuss MOJIeKyJbl. JIMIOJIBbHBIN
MOMEHT CBSI3U, JUIIOJBHBIA MOMEHT MOJIeKyJbl. oHHas CBs3b.
OTnauurie MeXIy MOHHOM M KOBaJEHTHOHM CBs3bl0. Mertammueckas
CBs3b. BonmopoaHasi cBsi3b U €€ BIMSHUE Ha CBOMCTBA BEIIECTBA.
MexmoIeKyIsipHbIe B3aWMOJICUCTBUS. ITonsTne 0
CynpaMoOJIEKYISIPHON XUMHUH.

ArperatHble COCTOsiHMSI  BemiecTBa. [a3pl. ['a30Bble  3aKOHHBI.
VpaBuenne Kiaiimepona—MenneneeBa. 3akoH ABoraapo. 3akoH



00beMHBIX OTHOIICHUH. OTHOCHUTENIbHAS TUIOTHOCTh Ta30B. CpemHsis
MOJISIpHAsl Macca CMECH.
CtpoeHue TBepHAbIX TeN: KpUCTAUTMYECKHe U aMOp(HbIC BEIIeCTBa.
Tunel KpUCTAIIIMYECKUX PEHIECTOK: aTOMHAs, MOJIEKYJIsIpHAs, NOHHAs,
metaynueckas. [lonstue o0 aneMmeHTapHO syeiike. Pacuer uucna
WOHOB, COIEPKAIUXCS B DIEMEHTAapHOU suelike. VIOHHbBIE paauycChl.
Onpenenenne MeTaUIMYECKOTO paauyca. 3aBHCHUMOCTh (PU3UUECKHX
CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM pemeTkd. [IpudnHbl
MHOroo0pa3usi BemecTB. CoBpeMEHHBIE MPEJICTaBICHUS O CTPOCHUU
TBEPJIBIX, KUAKUX U ra3000pa3HbIX BELIECTB.
Hemonctpammu. 1. OOpa3ibl  BEMIECTB  MOJIGKYJSPHOTO |
HEMOJIEKYJIIPHOTO cTpoeHus. 2. Bo3ronka nona. 3. Mojaenu MoyeKy.
4. Kpuctajuinueckue penieTku.

4.2 TeopeTndeckoe OMMCaHNue XUMHUECKUX PEeaKInit

Knaccudpukanus XUMHYECKUX peakUuid 10  Pa3IMYHBIM
MpU3HAKaM CpaBHEHUs. [ OMOTEHHBIE W TETEPOTCHHBIC PEAKIIUU.
Knaccudukanus mno 3Haky TterioBoro 3ddekra. OOpatumbie u
HeoOpaTuMble peakuuu. KaTaauTHdyeckue U  HEKaTaTUTHYECKUE
peakiuu. Peakiuu ¢ u3MeHeHWeM u 0e3 M3MEHEHUs CTEleHU
OKHUCJICHUS 3JIEMEHTOB B COCIMHEHUSIX.

OHepretuka xumuueckux peakiuil. TeroBoit  addekt
XUMHUYECKOW  pEaKkIuu. ODHIOTEPMHYECKHE U  IK30TEPMUUYECKUE
peakiuu. TepMoxuMmHuYeckue ypaBHeHHs. Temiora oOpa3oBaHUA
BellecTBa. 3akoH l'ecca W cCleACTBUS W3 HEro. ODHEPIusl CBS3U.
[TonsiTvie 0 BHyTpeHHEH 2Heprun U dHTaNbIHH. [ToHATHE 00 YPHTPOMHH.
Bropoit 3akon TepmoauHamuku. @Dopmyna bonbimana. OHeprus
['u66ca 1 KpUTEpUNU CaMOTIPOU3BOIILHOCTH XUMUUECKON PEaKIIHH.

O6parumbie peakiuu. XuMmu4eckoe paBHoBecue. KoHcTtanTa
paBHoBecus. Ilpunuun Jle Illarense. PaBHOBECHBIE COCTOSHUA:
YCTOMUYMBOE, HEYCTOWUNBOE, Oe3pasznuyHoe. CMeleHue X1u- MUYeCKOTro
paBHOBeCHsI TOJA JEHCTBUEM pazNUYHBIX (PAKTOPOB: KOHIIEHTPAIMH
peareHTOB WJIM TMPOAYKTOB PEAKIIUH, NABJICHHs, TeMIepaTyphl. Poib
CMEUIEHUSI PaBHOBECHS B TEXHOJIOTHYECKUX MPOLIECCaX.

CKOpOCTh XMMHYECKHX PEaKIui, €€ 3aBUCHUMOCTh OT
pa3iauYHbIX  (PAKTOPOB:  TPHUPOJABI  pPEArHpyIOIIMX  BEIIECTB,
KOHIICHTPAIlUH PEarupyronux BeIIeCcTB, TEMIIepaTyphl, HATMYUS KaTa-
JU3aTopa, IIOMIAIU MOBEPXHOCTH pearupyroux BemecTs. Pe- akiuuun
TOMOTEHHBIE W TETEpPOTeHHBIC. JJIEMEHTapHbIC peakmuu. MexaHu3m
peakiuu. AKTHBUPOBAaHHBIM KOMIUIEKC (MIEPEXOJIHOE COCTOSIHUE).



3akoH aecTByromMx wmacc. KoHCTaHTa CKOpPOCTHM peakiuu, ee
pasmepHocTh. CKOPOCTh peakluu paguoaKTUBHOrO pacnana. [lepuon
nonypacnana. [Ipasuno Bant-I'odda. [Tonstre 06 sHEprun akTUBaIun
U 00 sHepreTudyeckoM mpoduie peakuu. YpaBHEHHE AppeHuyca.
KaranuzaTopel ¥ Katanu3. DHEprusi aKTUBALlMU KaTaJIM3UPYyeMOH u
HEKATAIU3UPYEMON  peakiuu. AKTHUBHOCTh U  CEJIIEKTUBHOCTH
Karanu3aTopa. ['OMOreHHbII U reTeporeHHbIM Karaiau3. |'OMOreHHbIN
Karanau3 B ra3oBoi (paze. Katanutuyeckoe OKUCIIEHUE YyTapHOTO raza B
KOHBEpTEpax BBIXJIOMHBIX ra30B B aBTOMOOWIAX. Posib kaTanuzaropos
B TpPUPOJAEC U MPOMBIIUIEHHOM Npou3BojAcCTBe. DEpMEHTHI Kak
OHOJIOTHYECKHe KaTalnu3aTopPhI.

Hemonctpauuu. 1. DK30TepMUYECKHE U 3HIOTEPMHUYECKHUE
XUMHYECKHe peakiuu. 2. TemioBble SBIEHUS TMPU PACTBOPEHUU
CEpHOI KHCJIOTHl U aMMHUAYHOW cenUTphbl. 3. 3aBUCHMOCTb CKOpPOCTH
peakuuu OT TMPUPOABl BEIIECTB Ha MpHUMEpe B3aUMOJCHCTBUS
pacTBOpPOB  pa3NUYHBIX KHUCJIOT OJIMHAKOBOM KOHLIEHTpPAIUU C
OJIMHAKOBBIMHM KycodykamMu (TpaHyjamMH) I[HMHKa M OJUHAKOBBIX
KYCOYKOB pa3HbIX METAJJIOB (MarHus, IIMHKA, >KeJe3a) C pPacTBOPOM
COJISTHOM KUCNOTHL. 4. B3aumoeiicTBUEe pacTBOPOB CEPHOM KUCIOTHI €
pacTBopamMu THOCyJb(aTa HATPUS Pa3IMYHOM KOHILIGHTpPAllUU H
TeMrneparypbl. 5. 3aBUCHMOCTb MOJIOKEHUSI PAaBHOBECHS B CHCTEME
2NO2 <> N204 ot Temmneparypsl.

Jlaboparopubie ombiThl. 1. KaramuTtuueckoe pasnoskeHue MepoKcUia
BOJIOpOAa

5. XuMHSA U KHU3HD
5.1. Xumuueckas TEXHOJIOTUS

OCHOBHEBIE TIPUHITATIBI XAMUYECKOM  TEXHOJIOTHH. Oomiue
MPEJICTABICHUS O MPOMBIIIIEHHBIX CIIOCO0aX MOMYYSHUS] XUMHUYECKHX
BEIICCTB.

[Tpou3BOACTBO CEpHO KUCIOTHI KOHTAKTHBIM CIIOCOOOM. XHMH3M
mporecca.  Cwlppe  JUIsI  TPOU3BOJACTBA  CEPHOM  KUCIOTHI.
TexHomoruueckasi cxema mporecca, mpolecchl 1 anmnaparsl. Mexanusm
KaTamuThueckoro neictBus okcuma BaHanus (V). IIpousBomcTBo
aMmMuaka. XuMmu3M Impotecca. OnpenesieHne ONTUMAIbHBIX YCIOBUM
MPOBEACHUS peakiuuu. [IpUHIUN TMUPKYISIIUKA U €ro peanu3anus B
TEXHOJIOTHYECKOM CXeMe.

Meramnyprus. YepHas  wmertamnyprusa. lIpomsBoactBo  uyryHa.
JomenHslii mporuecc (Chlpbe, YCTPOWCTBO JTOMEHHOHM I€4Yd, XMMHU3M



nporecca). IIpou3BoAcTBO cramm B MapTeHOBCKOW meun. I[lpo-
M3BOJCTBO CTaJIM B KHUCJIOPOJHOM KOHBEPTEPE M B D3JIEKTpoIleHax.
[Tpstmoit MeTo Oy4YeHUs Kkene3a u3 pyAsl. LBeTHas Metamtyprusi.
Oprannueckuii cunre3. IlpoMblieHHass opraHudeckass XHUMHS.
OcHOBHOM W  TOHKMW  OpraHMyeckwii  cuHTe3.  HamOGoiee
KPYITHOTOHHAXHBIE  IIPOMU3BOJICTBA  OPraHMYECKHUX  COEJUHEHM.
[TpousBoacTBo Meranona. [lomyuyeHue yKCYCHOM  KUCIOTBI U
dopmanpaernna w3 MeraHona. IlomydeHue amerara LEJUTIOJNO3BI.
Coipbe [UIs1 OpraHuyeckoil mpomsbliiuieHHOCTU. [IpoGiemMa 0TX010B U
n00OYHBIX MPOAYKTOB. CHHTE3bI HA OCHOBE CUHTE3- rasa.
Xumusg u osHepreruka. [IpupoaHble HCTOYHHMKHU YIJIEBOJAOPOIOB.
[lpupoguslii W TNONYTHBIA HEPTIHOM Ta3bl, HX COCTaB U
ucnons3oBanue. Hegtb kak cMech yrieBoaopoaoB. CoctaB HeQTH U ee
nepepaborka. IlepBuunass u BTOpUuYHas mnepepaboTka HedTH.
[leperonka HepTtu. Kpekunr. Pudopmunr. HedTenpoaykTsi.
OxrtaHoBoe uMcino OeH3uHa. OxpaHa OKpyKawolled cpeabl Mpu
HedTenepepaboTKe U TPaHCHIOPTHPOBKE HedTenpoaykToB. KameHHBbIN
yrosb. KokcoBanue yrusa. [lasuduxamus yrias. OKOJIOrMYecKue
npo0sieMbl, BO3HHUKAIOLIME TIPU HCIOJIB30BAHUU YISl B KauecTBe
TOIUTMBA. AJIbTEPHATUBHBIC UCTOYHUKU SHEPTUU.
XuMHS B CENbCKOM XO34icTBe MHUHEpaNbHbIE W OpraHUYecKHe
ynoopenusi. CpeacTBa 3amuThl pacTeHUd. [lecTUIIUIbI: HHCEKTULINIBI,
repOuIuabl U pyHrunuIsl. PenenneHTs
Xumuss B crpoutenbcrBe. I'mnc. M3pects. Llement, Oeton. Kiew.
[TonGop oNTUMAaNBHBIX CTPOUTENHHBIX MATEPHUATIOB B MPAKTUYECKOU
JESITEIbBHOCTH YEJIOBEKA.

5.2. Xumusi B IOBCETHEBHOW KU3HU
KocMmernueckue u napgpromepusie cpeacrna. beitoBas xumus. [Tonsitue
O TMOBEPXHOCTHO-aKTHBHBIX BeHIECTBaX. Mololue U YUCTAILIUE
cpencta. Or6enuBatonue cpeactsa. [IpaBuna 6e3omacHoil pabOTHI ¢
€IKUMH, TOPIOYMMHU U TOKCHYHBIMU BEIIECTBAMH, CpEACTBAMU
OBITOBOM XMMUH.
[TurmenTs! U Kpacku. [IpUHIKIIBI OKpAILIMBaHUS TKAHEH.

5.3 Xumus Ha ciryx0e o01mIecTna

Xumus nun. JKupel, O€NKH, YriIeBOJbI, BHUTAMHHBI, (EPMEHTHI.
PammonansHoe nuranue. Ilumessle mo0aBku. IluieBsie 100aBKH, UX
KIaccuduKanus. 3amnpelieHHble U pa3pelleHHbIe MUIEBbIe T00aBKU.
OCHOBBI TUIIIEBON XUMHH.



Xumuss B Memunuue. [loHsTHe o dapmaneBTUUECKOW XUMHUU U
dapmakonorun. Pazpabotka nekapcTB. JIekapCTBEeHHbIE CPEICTBA, MX
KJ1acCU(pUKaIus. [TpoTuBOMUKpPOOHBIE CpeacTBa (cynb-
(anumamMuIHBIC MIpenapaThl ¥ aHTHOMOTUKN). AHATIBI€TUKU (ACTIUPHH,
aHAJIbIUH, napareramol, HApKOTUYECKUE AQHAJIBIETHKN).
AHTUTHCTaMUHHBIE Tpenapartbl. Bspkymue cpenctBa. ['opMoHsl u
ropMoHainbHble Tpemnaparbl. [IpoOiembl, cBs3aHHBIE C MPUMEHEHHEM
JICKapCTBEHHBIX TMpernapaTtoB. BpenHele NpUBBIMKA H  (aKTOPHI,
pazpyuiamomme 310poBbe (M30BITOYHOE MOTPEeOICHUE KUPHOU MUIIH,
KypeHue, yrnorpeOaeHne ajkorois, HAPKOMaHU).
XUMHUYECKOE 3arps3HEHHE OKPYXKAIOLIEH Cpeapl M €ro MoCieACTBHS.
Okonorus M mpobiieMa OXpaHbl OKpPYKAIOMIeW cpeabl. «3eeHasn
XUMHUSL.
Hemonctpauuu. 1. Ceippe a8 TPOU3BOJACTBA CEPHOM KHUCIOTHI. 2.
Mopnens kunsimiero cnost. 3. Xenesnas pyaa. 4. OOpasibl CrIaBOB
xKelesa.

5.4 Xumus B COBpEMEHHON HayKe
OcoOenHoctu coBpeMeHHOI Hayku. [Ipodeccus xumuka.
MeTto10510THS HAYYHOTO HCCIeAOBaHUA. MeTo/Ibl HAyYHOTO TTO3HAHUS
B xumuHu. CyOBeKT W OOBEKT HaydyHOro mo3HaHusA. [lo- craHOBKa
npobsiembl. COop uHbopMauu 1 HakoruieHue ¢gaktoB. ['unoresa u ee
JKCIIEpUMEHTalbHAsl  IpoBepka.  Teopernueckoe  OOBSICHEHUE
MOJIy4YEHHBIX pE3yJIbTATOB. Nuaykuus u JEeMYKIHUS.
OKcrnepuMeHTaJIbHAsL TPOBEPKA MOJYyYEHHBIX TEOPETUUYECKUX BBIBOJOB
C LENbI0 PAcIpOCTpaHeHHUs MX Ha Oosiee IIUPOKUN Kpyr OOBEKTOB.
XVUMUYECKUN aHalu3, CHUHTE3, MOJIEIUPOBAHUE XU- MHUYECKUX
IPOLECCOB W  SIBIEHMH Kak METOJa HAaydyHOIro  II03HaHUS.
HanoctpykTypsl.
BBenenne B mpoekTHyro neaTenbHOCTh. [Ipoekt. Tumbl m  BuAbI
MPOEKTOB, ATambl peain3anuu npoekrta. OCoOEHHOCTH pa3pabOTKu
OpOEKTOB  (TIOCTaHOBKa Liened, Moadop MeToAuk, pabora ¢
JUTEepaTypHBIMU UCTOYHUKAMHU, O(DOpPMIIEHHUE U 3alllUTa MPOEKTA).
Uctounuku  xumuueckoi  uHpopmanuu. Ilomck  xummdeckoit
uHbOpMallMl 1O Ha3BaHMSM, HAEHTU(DUKATOPAM, CTPYKTYPHBIM
dopmynam.  PabGora ¢  0azamMu  JaHHBIX. CoBpeMeHHbIE
(GU3MKO-XMMHYECKHE METOJbl YCTAaHOBJIEHHUS COCTaBa U CTPYKTYpbI
BELIECTB.
Hemonctpanuu. 1. Ilumessie kpacutenu. 2. Kpamenue TkaHeil. 3.
Ot0enuBanue TkaHei. 4. Komnekuus cpeacTB 3aliuThl pacTeHUil. 5.



Kepamuueckue matepuansl. 6. [{Betnsle cTekina. 7. [Ipumepsr paboTsl ¢
XUMHWYCCKUMU 63.33.MI/I JaHHBbIX.



JlaboparopHbie OnBITHL. 1. 3HAKOMCTBO C MOIOIUMHU CPEACTBAMH. 2.
Kinen. 3. 3HaKkoMCTBO ¢ MHHEpPAIbHBIMU YIOOPEHUSAMH U U3YUCHHUE
HX CBOWCTB.

Turnel pacueTHbIX 3a1a4
8. HaxoxxneHne MONEKyIsIpHOW (GOpPMYIIbI YIIIEBOAOPOAA IO €ro
IJIOTHOCTU U MAacCOBOW JI0JI€ AJIEMEHTOB, BXOSAIIMX B €r0 COCTaB
WJIM 110 IPOAYKTaM CTOPaHHUs.
9. Pacuetrsl mMaccoBOW 10U (Macchl) XMUMHUYECKOTO COEAMHEHHUS B
CMECH.

10. PacueTsr macchl (06beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peakuuu, €ciad OJHO U3 BEUIECTB JaHO B H30bITKE (UMeeT
MIPUMECH ).

11. Pacuersl MaccoBoil wian 0OBEMHOM JOJIM BBIXOJA MPOAYKTA
pEeaKuu OT TEOPETHUECKHU BO3ZMOYKHOTO.

12. Pacuetsl TemmoBoro 3 dexra peaknuu.

13. PacyeTbl OOBEMHBIX OTHOIICHMH Ta30B MPH XUMHYECKHX
PeaKIHsIX.

14, Pacuersr macchl (00BbeMa, KOMMYECTBA BEIIECTBA) MPOAYKTa

peakuuu, €ciad OJHO U3 BEUIECTB JaHO B BHUJE pacTBopa C
OIIpEAEICHHOW MacCOBOM J0JI€W paCTBOPEHHOIO BELIECTBA.

15. Pacuersl 5SHepruMm akTUBAMM M KOHCTaHTBl CKOPOCTH
peaKuu MO0 HKCIEPUMEHTAIbHBIM JAaHHBIM.

16. Pacuer  KOHCTaHTBI ~ paBHOBeCHUS IO  PAaBHOBECHBIM
KOHLIEHTPALUsIM BELIECTB.

17. Pacyer paBHOBECHBIX KOHIIEHTpalMid BELIECTB, €CJIU
U3BECTHBl HCXOIHBIE KOHILEHTPAllUM BELIECTB W KOHCTaHTa
paBHOBECHSI.

18. Pacuer pH pacTtBOpa CHIBHOM KHCIOTBI U CHJIBHOIO
OCHOBaHWUS, €CJIM U3BECTHA X KOHIIEHTPAIHSI.

19. Pacuet pH pacTtBOpa crnaboit KMCIOTHI U CIa00r0 OCHOBaHMUA,
€CJIM U3BECTHA UX KOHLEHTPAaLMs U KOHCTaHTa AUCCOIMAIINH.

20. Pacuer pactBOpMMOCTH COJM, €CIM H3BECTHA BEIMYMHA €€
I1P.

21. Pacuets! ¢ ncnonb30BaHNEM 3aKOHOB IEKTPOJIN3A.

Tembl IpakTHUECKUX padoT

1. CkopocTh XMMUYECKUX peaKkIuil. XUMHUYECKOe paBHOBECHE.

2. DKCIIepUMEHTAFHOE PElIeHUE 3a/1a9 10 TeMe «[ aloreHbI».

3. DKCIepUMEHTAJIbHOE PELIeHHE 3a1a4 110 TeMe «XaIbKOT€HbI.
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0.
1.
12.
13.
14.
15.
16.
17.
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20.

[Tonydyenne aMMuaka U U3y4eHUE €ro CBOMCTB.
OKCHEpUMEHTAJILHOE PELICHHE 3a]1a4 110 TEME «DJIEMEHTHI MOATPYIIIBI a30Ta.
OKCIEpUMEHTAIbHOE PEUIEHUE 3a1a4 10 TeMe «MeTauibl rIaBHbIX MOATPYII».
[Tonmyyenue MeTHOTO Kymopoca.
DKCcrepuMEHTAIbHOE PelIeHHE 3a/1ad 110 TeMe «MeTauibl TOOOYHBIX MOATPYIIID.
[Tonyuenue conmu Mopa.

N3roroBnenue Monenei MoJIEKyJl OpraHUu4eCKUX BELIECTB.

ITonyyenue 3TUIIEHA U U3YYEHUE €r0 CBOKCTB.

[Tonyuyenue 6pomaTaHa.

[Tonyuyenue anerona.

[TonydyeHue yKCyCHOU KUCIIOTHI.

CuHres >THIIaLIETATA.

I'mpponus kpaxmana.

Wnentudukanus opraHn4ecKux BEILIECTB.

Pacno3naBanue niactmacc.

Pacno3naBaHue BOJIOKOH.

Kpamenune tkanei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 kaacc

HasBanne pasnena, OcHOBHOE cozepKaHue OCHOBHBIE BU[IbI AEATEIBHOCTH 00yYarOIUXCS: KonTponsHo-
KOJIHNYECTBO 4aCOB MNpEAMCTHBIC, METAIPCAMETHBIC, TUIYHOCTHBIC OLICHOYHBbIC
YV I cpencTBa
Teopetnueckue AtomHO-MOnekynsipHoe ydeHue. Ctpoenue aroma. Hyxmuael. M30TOmBL. | — MOHUMATh FPaHUIBI IPUMEHUMOCTH CraproBas
OCHOBBI XUMHUHU COBpeMCHHaﬂ MOACIb CTPOCHHA aToma. OcHoBHOE U BO36y)KILCHHI)Ie N3Yy4YCHHBIX XUMHYCCKUX TCOpI/II\/'I; JUAarHoCTHYECCKas
OcHoBbI XxuMHUH (26) COCTOSIHMS AaTOMOB. BaneHTHble 31eKkTpoHbl. [leproandeckuil 3aKoH. | — ONPEAETATh XapaKTep Cpeabl B BOAHBIX pabota
@opMyJIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEICTABIEHUN O CTPOEHUH | pacTBOpax COJEH; Brimonnenue

atoma. MuUpoOBO33peHUYECKOe M HaydyHoe 3HadeHue Ilepuommueckoro
3akoHa J[. . MenneneeBa. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
MIPOCTBIX BEHIECTB, BOJOPOJHBIX COENMHEHWH, BBICIIMX OKCHIOB U
THAPOKCHJIOB B TMEpHOAAaX M TIpynmax. OJIEeKTPOOTPULIATENEHOCTb.
XuMHuecKas CBsI3b. OJEKTPOHHASI MPUPOJA XUMUYECKOM CBsI3H. BuIbI
XMUMUYecKO cBs3u. KoBajeHTHast CBS3b U €€ XapaKTEPUCTUKU (SHEprus
CBS3M, JUIMHA CBSI3M, BaJEHTHBIM Yroj, KPaTHOCTb CBS3H, IOJIAPHOCTH,
noysipu3yeMocTh). KoBanmeHTHass HemoJspHass ©W  TOJSpPHAs  CBSA3b.
OOMeHHBII M JOHOPHO-aKUENTOPHBIA  MEXaHU3MBbl  OOpa3oBaHUs
KOBAJIEHTHOM TOJIIPHOM CBsI3U. MeTtanuyeckas cBsA3b. BogopojHas cBs3b

U €€ BIMSHUE Ha CBOWCTBa  BellecTBAa. MEXMOJEKYISAPHbIE
B3aUMOJICUCTBHUS ArperaTHsie COCTOSIHUSI BELLECTBA. Turmbt
KPUCTAJUIMYECKUX  PELICTOK:  aTOMHAas,  MOJEKYyJApHas, HOHHAas,
MeTaJuIn4ecKasl.

Knaccupukanms XuMHYECKHX peakluii 1O pa3M4yHbIM TPH3HAKAM
cpaBHeHUs. Peaknuu ¢ m3MeHeHneM U 0e3 N3MEHEHUS CTETICHH OKHCIICHHS
3JIEMEHTOB B coenHeHusX. OOpaTuMble peaKIi.

PactBopbl CriocoObl BhIpayKEHHS KOJMYECTBEHHOTO COCTaBa pacTBOpa:
MaccoBasi JOJsl PacTBOPEHHOI'O BellecTBa (IIPOLEHTHAs KOHLEHTpauus),
MoyiApHas ~ KoHUeHTpauus.. JucnepcHele cucrtemsl.  KosongHeie
pactBopbl. Peakiiuu B pacTtBopax 3J€KTpojauToB. KauecTBeHHbIE peakiuu
Ha MOHBI B pacTBope. KHcIoTHO-0CHOBHBIE B3aMMOJIEHCTBHUS B pacTBOpax.
AwmportepHocts. CuiibHBIE M cia0ble 3JEKTPOJMTHL. Peakunu HOHHOTO
obmena. [lomHbIE M COKpalIeHHBIE HOHHBIC YpaBHEHUA. | UApONHM3 CONEi.
l'unponus mo kaTuoHy, MO aHWOHY, IO KaTHOHY M IO aHWOHY. JHadYeHHE
ruaposinza B Ononoruyeckux OOMeHHbIX mpouec- 28 cax. IlpumeneHue
THAPONN3a B TPOMBIIIICHHOCTH. PaBHOBecHE MEXIy HACBHIIICHHBIM
pactBopoM H ocankoM. IlpomsBenenne pactBopuMocTd. OKHCIHUTENHHO-

— ONPEACIISITh TPOIYKTHI JJIEKTPOIN3a
pacIIaBoOB U pacTBOPOB;

— aHAJIU3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA
BEIIECTB, IPUMEHSISI OCHOBHBIC MTOJIOKEHUS
XUMUYECKUX TEOPHIl: CTPOCHUS aToMa,
XUMHYECKOM CBSI3H,

SIEKTPOIUTUIECCKON TUCCOIUAIINY, KUCIOT U
OCHOBAHMII;

— MMPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA
MIPOSIBJIATh OKUCIUTEIHHBIC WK
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YUETOM
CTeTeHEN OKHCIIEHUS 3JIEMEHTOB, BXOISIIHNX B
€ro COCTaB;

— BBIMOJTHATH XUMHUECKHHA SKCTIEPUMEHT 10
MOJIYICHHUIO KOHKPETHBIX BEIICCTB,
OTHOCAILIUXCS K PA3JIUYHBIM KJaccam
COCIUHCHUI;

— OCO3HAaBaTh POJIb XUMHUHU B €CTECTBO3HAHUH,
€€ CBA3b C IPYTUMHU €CTECTBEHHBIMU HAYKAMU
BBIJIBUTATh U MPOBEPSTH SKCIEPUMEHTAILHO
THUIIOTE3bI 0 XUMUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa U CTPOCHHUS, UX
CIIOCOOHOCTH BCTYIIATh B XUMUYECKHUE PEAKIIHH,
0 XapakTepe W MPOIYKTaX PasInIHBIX
XUMHUYECKUX PEaKIUil;

— MJIAaHUPOBATh U MPOBOJIUTH CAMOCTOATEIBHO
XUMHYECKHE DKCITIEPUMEHTHI C COOTIOICHUEM
IpaBuJI 0€30MacHOM PabOThI ¢ BEIIECTBAMU U

TECTOBBIX 3aJaHUN U
OLICHHBAaHUE CBOUX
JOCTHKEHHUH Ha
ypoxe
IIpoBepsiemsbie
YMEHHS B
COOTBETCTBHH C
YHuBepcaabHbIM
KoaupukaTopom
1.1,1.2,31,
32,3334
KontponbHas
pabora




BOCCTAaHOBUTENBHBIE  Tpolecchl  OKHCIUTETBbHO-BOCCTAHOBUTEIHHBIE
peakiuu. TUIBI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuid. OKucieHne
u BoccTaHoByieHHE. OKUCIUTENN U BOCCTAHOBUTEIH. METOx 3/IEKTPOHHOTO
U 3JIEKTPOHHO-HOHHOTO OamaHca. [loBeneHue BeuiecTB B cpeiax ¢ pa3HbIM
3HadeHneM pH. DaexTpomus.

Jdemoncrpauuu. 1. OnpeneneHue KHCIOTHOCTH CpeAbl NPH ITOMOILU
uHaukatopoB. 2. D¢pdext Tungans. 3. OOpa3oBaHHE KOMIUIEKCHBIX
COEAMHEHHH MePeX0oHBIX MeTaIUIOB. JlaGopaTopHble onbIThl. 1. Peakiyn
noHHOTrO oOMeHa. 2. CBOMCTBa KOJUIOMIHBIX pacTBOpoB. 3. ['mapomnms
conmeii. 4. IlomyueHue © CBOMCTBA KOMIUICKCHBIX COCAMHECHUM.
JlemoHCTpanuu. 1. O6pa3upl BEIIECTB MOJIEKYJIIPHOTO u
HEMOJIEKYJIApPHOTO cTpoeHus. 2. Bosronka noga. 3. Moaenu monekyin. 4.
Kpucrannuueckue pemeTku.

71a0opaTopHBIM 000PYIOBAHUEM;

— peIaTh NPaKTHIECKHE U yIeOHO-
HCCIIeIOBATENbCKUE 33/1a41 B U3MEHEHHOM,
HECTaHAAPTHOW CUTYalluH, CO3/1aBaTh MOJEIN
XMMHYECKHX MPOLIECCOB U SBICHHIA;

— COBEPILIECHCTBOBATH CIIOCOOHOCTh
HCTOJIb30BaTh OCHOBHBIE MBICIIUTEILHBIE
OTepaluy, NPUEMBI JIOTHYECKOTO MBIIUICHHUS;
— pa3BUBATh HHTEPECHI, MHUBUIYaTbHBIC
CHOCOOHOCTH M CKIIOHHO

Pa3znen

OCHOBBI
OpraHuYecKou
XHMHH.

OCHOBHbIE TOHATHS
OpraHUYEeCcKON XuMuu
(18 u)

IlosiBneHue M pa3BUTHE OPraHUYECKOM XMMHMM Kak Hayku. IIpenmer u
3a7a4M OPraHU4YeCcKOM XUMUU. MECTO U 3HAaUeHUE OPraHUYECKON XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK. DB3aMMOCBA3b HEOPTaHWYECKHX W
oprannueckux BemectB. OCOOEHHOCTH OPraHMYECKHUX BEIIeCTB. [IpuanHbI
MHOT000pa3usi OpraHuYecKkux BemecTB. (OpraHuyecKue BEIIeCTBa B
Opupone. YTIAEPOAHBIA CKENET OPraHUYEeCKOM MOJIEKYJIbl, €r0 THUIIbL
LUKIAYEeCKHe, anukinieckue. KapOouuknudyeckne U reTepouuKiInIecKue
ckenerbl. KpaTHOCTh XMMHUYECKOH CBsI3W (BUABI CBA3€W B MOJEKyJax
OpPTaHMYECKUX BELIECTB: OJWHApHBIC, ABOMHBIC, TPOIiHbIE). M3MeHeHue
SHEPTUM CBS3€M MEXAy aToMaMH YIIepoAa MpH YBEIHYEHHHM KPaTHOCTH
cBA3U. HachllieHHble W HEHACHIIIEHHBIE COEJUHEHHSA. OJEKTPOHHOE
CTPOCHHUE U XMMUYECKHE CBS3M aToMa yriepoja. [ mOpumu3amus aTOMHBIX
opOuTaneil, ee TUIBI AT OPraHUMYECKHX COEAMHEHMH: sp3-, SpP2-, Sp-.
OO6paszoBaHue s- U P-CBsI3€H B MOJIEKYJaX OPraHHYECKUX COCIMHEHHH.
[IpocTpaHcTBEHHOE CTpPOEHHE OPraHUYEeCKUX COETUHEHHH. XUMHYECKOoe
CTPOEHHME KaK IOPSINOK COEIUHEHHsS aTOMOB B MOJIEKYJE COTJacHO HX
BaJIEHTHOCTH. OCHOBHBIE TIOJIOXKEHHUSI TEOPUU XUMHUYECKOTO CTPOEHUS
oprannyeckux coenuHeHnid A. M. bytiepoBa. 3aBHCHMOCTH CBOICTB
BEIIECTB OT XWMHYECKOTO CTpoeHHsi Moiiekyn. CTpykrypHas (Gopmya.
N3omepusa m uzomeprl. CTpykTypHas M HPOCTPAaHCTBEHHAs H30MEpUS.
N3omepus yrinepoaHoro ckenera. M3oMmepust nosoxxeHus. MexknaccoBast
n3omepusa. Bunel mpoctpancTBeHHON n3omepun. OnTHyecKas H30Mepusl.

— MOHUMATh rpaHuLbl MIPUMEHUMOCTH
M3YUYEHHBIX aHaJM3UPOBaTh COCTAB, CTPOECHUE U
CBOMCTBAa  BEILIECTB, MPUMEHSSI OCHOBHBIC
MOJIOKEHUSI XHUMHUYECKUX TEOpPUU: CTPOCHUS
aToMa, XUMHYECKOU CBSI3H;
— IPOTHO3UPOBATH
OpraHUYEeCKOro BeIlleCTBa HPOSIBISTh
OKHUCJIUTENIbHbIE  WJIM  BOCCTAHOBHUTEJbHBIC
CBOMCTBA C YYETOM CTENEHEH OKHUCICHUA
3JIEMEHTOB, BXO/IAIIUX B €T0 COCTAaB;

— ONPEAENATh XapakTep B3aUMHOTO BIIMUSHUA
aTOMOB B MOJIEKYJIaX;

— OOBSCHATH  3aBUCHUMOCTh  PEaKIMOHHOMN
CIIOCOOHOCTH OpPTaHMYECKUX COEAMHEHUH OT
CTPOEHUS UX MOJIEKYJI;

— pa3nuyath CcBOOOTHOPAIMKATBHBIH u
HOHHBIM MEXaHU3MBbI PEaKnu;

— OCO3HaBaTh pOJIb XUMHUH B €CTECTBO3HAHUM,
€€ CBS3b C IPYyTUMH €CTECTBEHHBIMU HAYKaMU;

CIHOCOOHOCTD

— MOHHUMATh riaobanbHbIE POOIIEMBI
XUMHUYECKUX TEOPHIl;
— peniath MPaKTUYECKUE u y4eOHo-

KonTponbHas
pabora.
IIpakTuueckas
pabora.
IIposepsiemble
YMEHHUS B
COOTBETCTBHH C
YHuBepcaabHbIM
KoaupukaTopom
1.1,1.2,25,31,
32,3334
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AcUMMeTpUYECKMI ~ aToM  yIyiepoja. OnThueckue  aHTHUIOABI.
XupaabHOCTh. XUPAJIbHBIE M aXUPAJIbHBIE MOJEKYJbl. I'eoMeTpuueckas
nzomepus  (muc-, TpaHc-uzomepusi). DUBNKO-XMMHUYECKHE  METOJbI
HCCIIEIOBAaHUSl CTPOCHUS M PEAKUUOHHOW CHOCOOHOCTH OpPraHUYeCKUX
coenuaennid. CriekTpockomnus JAIMP, Macc-ciekTpoMeTpust, HHPpaKpacHast
CIEKTPOCKOMHUS.  DJIEKTPOHHOE CTPOCHHWE OPTraHUYEeCKHX  BEILIECTB.
B3anMHOe BiMsSHHE aTOMOB M TPYIMIl aTOMOB. ODIEKTPOHHBIE 3((EKTHI.
WnpykTuBHBI 1 Me3oMepHBI 3ddekTsl. [IpenctaBnenne o pe3oHaHce.
Knaccudukamus ~ opranmueckux — BemectB.  OCHOBHBIE — KJIAcChl
OpTaHMYEeCKUX coeAuHeHuH. [IpuHIMOBI KIaccHUKAUK OPTaHMYECKUX
coenunenunid. Ilonstne o ¢yHKuMoHanpHOW rpynme. Kiaccudukanms
OPTaHMYECKUX COCAMHEHHMH MO (YHKIMOHAJIBHBIM Ipynmam. ['omosorus.
I'omonoru. 'omonoruyeckas pazHocTs. ['oMonorunyeckue psiipl.
Howmenknarypa OPraHUYeCKUX BEIILIECTB. MexnyHapoaHas
(cucTemaTnueckas) HOMEHKJIATYypa OPraHUYECKUX BELICCTB M HPUHIMIIBI
o0pa3oBaHHs Ha3BaHWA OPraHUYECKWX COeOUHEeHWH. ParmoHanpHas
HOoMeHKIaTypa. Knaccupukanus u 0COOCHHOCTH OPraHMYECKUX PEaKIHi.
Crioco0Obl 3amuceii peakiiuii B opranndyeckoin xumuu. Cxema u ypaBHEHUE.
YcnoBus mpoBeneHus peaknuii. Kinaccndukanmus peakunii opraHUIeCKUX
BEIIECTB IO CTPYKTYpHOMY IIPU3HAKY: 3aMEIleHHE, IPUCOEAUHEHUE,
OTUICIIJICHHUEC. PeaKHI/IOHHBIe LCHTPHI. HepBOHaanBHBIe IIOHATHA O TUIIAX U
MEXaHHU3Max OpPraHUYECKUX peakuuil. I'omonmuTHuecknit u
TETEPONUTHYECKUN  Pa3pbIBbl  KOBAJIEHTHOM  XMMHYECKOM  CBS3H.
CBOOOHOpaIMKAIbHBIA W HMOHHBIA MEXaHM3Mbl peakiuu. [loHsATHEe O
CBOOOJHOM paamKaie, Hykieodwuie, snektpoduie, kapOOKaTuoHe U
kapOaHnoHe. O0O3HAUEHHE HOHHBIX PEAKIMHA B OPraHWYECKOM XHUMHH.
OKHCINTETHHO-BOCCTAHOBUTENBHBIE PEAKIUd B OPraHUYECKON XUMHH.
Wnenruduxamnms opraHnyecKux CoeAMHEHUN. ['eHeTnYecKas CBsI3b MKy
KJIACCAMM OPTaHMYECKUX COCTMHEHUH

HCCIEIOBATENbCKUE 33JaY B HM3MEHEHHO,
HECTaHJAPTHOU CUTYAalINH;

— XapaKTepu30BaTb COBPEMEHHbIE (PHU3HKO-
XUMHUYECKHE METOJbl YCTAaHOBIIEHUS CTPYKTYpPHI
BEIIECTB;

— COBEPILIEHCTBOBAThH CIIOCOOHOCTH
HCIIOJIb30BaTh OCHOBHBIE  MBICIHUTEIIbHbBIE
oreparyy, IpUEMBbI JOTMUECKOTO MBIIITIECHHS

YrieBonopoast
(42 9)

AnkaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIBI METAHA.
Sp3-I'ubpuauzanus opOuTaneir aToMoB yriepoja. ['OMOIIOTHYECKUH psij 1
obmiast opmyiia ankanoB. CucreMaTHuecKas HOMEHKJIATypa alIkaHOB W
pagukanoB. W3omepus yriepogHoro ckenera ankaHoB. IloHarune o
koH(popMarusax. @Pu3nMUeckne CBOICTBa alKaHOB. 3aKOHOMEPHOCTH
W3MEHEHUS (U3MUYECKHX CBOMCTB. XHMHYECKHE CBOWCTBA alKaHOB:

— XapaKTepU30BaTh (PU3MUECKUE CBOHCTBA
OpPTaHUYECKUX BEIICCTB N3YICHHBIX KIIACCOB;
— TIOATBEPKIaTh CYIIECTBOBAHNE
TEHETUYECKOU CBSI3U MEXAY OpraHUYeCKUMU
BEIIIECTBAMH M3yUEHHBIX KIIACCOB IIyTEM
COCTABJICHHSI YPaBHEHUH COOTBETCTBYIOITIX

Brmonnenne
TECTOBBIX 3aJaHUN U
OLIEHMBAaHNE CBOUX
JIOCTYOKECHUH Ha

YpOKe.
KontpoibHas
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raJoreHUpoBaHUE,  HUTPOBaHUE,  JACTUAPUPOBAHUE,  TEPMHUUECKOE
pasnoxeHue (MUPOJH3), TOPEHHEe KaK OJWH W3 OCHOBHBIX HCTOYHHUKOB
TeIIa B MPOMBIIUIEHHOCTH W OBITY, KaTATUTUYECKOE OKHCIICHHE, KPEKUHT
KaK CHocoObl TOJIYYCHHS BaXKHEHIIUX COCAMHCHUH B OpPraHHMYECKOM
CUHTE3€e, N30MepH3anys Kak CIoco0 MoTydeHUs] BRBICOKOCOPTHOTO OeH3MHA.
MexaHn3M peakuu CBOOOAHOPAIMKAIHHOTO 3aMelleHrs (Ha IpuMepe
XJIOpUPOBaHUsl MeTaHa). CHHTETUYECKHE CIOCOOBI MOJYYCHHUS AJIKaHOB.
MeTopl TIOJTYYEHUST ANKAHOB M3 QKWITAJIOTSHUNIOB (peakuus Bropiia)
neKapOOKCHIIMPOBaHWEM coyied KapOOHOBBIX KHCJIOT W JJIEKTPOIIN30M
PacTBOPOB coJiell KapOOHOBBIX KHCIOT. HaxoxIeHHe ajKaHOB B PUPOJIC U
npuMeHeHue ankaHoB. L{uknoankansl. CTpoeHHEe MOJIEKYJ ITUKIOATKaHOB.

Obmas ¢dopmyna nukiIoankaHoB. HoMeHKIaTypa  LMKIOAJKaHOB.
W3omepuss 1MKIOAIKaHOB: YIJIEPOAHOTO  CKEJeTa, MEXKJIaccoBasd,
IPOCTPAHCTBEHHAs (Ic-TpaHc-U30Mepusl). HanpsxenHnsle u

HeHanpspKeHHble MUKIBL. Criennrka CBONCTB NUKIOAIKAHOB C MAJbIM
pasMepoM LUKJIAa. XHMHYECKHE CBOICTBAa UUKIONPONAHA: TOpPEHUE,
peakiuu TPUCOCAUHECHUS (TUAPUPOBAHUE, IPHUCOCIUHEHUE TaJIOTCHOB,
raJOreHOBOJIOPOOB, BOABI) M  IHKJIOTEKCAHA: TOPEHUE, pEeaKINH
paAMKaAIBHOTO 3aMEMIeHHs (XJIOpHpOBaHWE, HUTpoBaHue). llomydeHue
LUKJIOAIKAHOB U3 AJIKAHOB M JIUTAJOTCHATKAHOB. AJIKEHBI. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbl dTHieHA. Sp2-I'mbpuausaius
opOwuTaneil aToMOB yriaepona. s- ¥ p-CBs3u. | 'oMoorudeckuii psix u o0rast
¢dbopmyna ankeHoB. Homenkmarypa ankeHoB. W3omepus ankeHOB:
VTIEPOTHOTO CKENleTa, IMOJIOKEHHUS KpPaTHOM CBS3H, MHPOCTPAHCTBEHHAS
(reoMeTpuueckas W30MepUsS WIM I[HC-TPAHC-U30MEPHsS), MEXKKIACCOBas.
dusnyeckne cBONWCTBA aTKCHOB XHMMHYCCKHE CBOMCTBA aJIKeHOB. Peakinu

ANEKTPOPUILHOTO IIPUCOEIUHEHUS KaK croco0 IIOJIy4YEHHUSI
(YHKIMOHANBHBIX ~ TPOHM3BOJAHBIX  YIJIEBOJIOPOJIOB:  THAPHPOBaHUE,
raJIOrEHUPOBAaHUE,  THIPOTAJOINCHUPOBAHHWE,  TUApaTalvsg  aJKEHOB.

MexaHu3M 3NeKTpOQUIBHOTO MPUCOEAMHEHHs K ankeHaMm. llpaBuio
MapKOBHHKOBA U €r0 OOBSICHEHHE C TOYKH 3PEHHS IJIEKTPOHHON TEOPHHU.
PagukansHOE mpucoeauHeHne OPOMOBOIOPOJIA K ANKEHAM B NPUCYTCTBUU
nepekuceil. BzaumozaelicTeue akeHOB ¢ OPOMOM H XJIOPOM B ra3oBoil aze
TIPH BBICOKOW TemrepaType Wik Ha cBeTy. OKHCIIeHNEe alKeHOB: TOPEHNE,
OKHCIIEHHE KHCIIOpPOJIOM B TpucyTcTBUU xjopuaoB mnamiaaug (II) wu

peakiuii;

— TPUBOJUTH MPUMEPBI CIIOCOOOB TIOTYICHHSI
OpPraHMYECKUX BEIIECTB KJIACCOB: aJIKAHOB,
QJIIKCHOB, AJIKKHOB, aJIKaJMCHOB, APOMATUICCKUX
YTJIEBOJIOPOJIOB;

— aHaJM3UPOBaTh COCTAB, CTPOCHHE U
CBOICTBa BEIIECCTB, IPUMEHSS OCHOBHBIC
TTOJIOKCHUST XUMUYECKUX TCOPHIA;

— ONPEICIIATh XapaKTep B3aUMHOT'O BIUSHHUS
ATOMOB B MOJICKYJIaX;

— 0OBSACHATH 3aBUCUMOCTh PEAKIIMOHHOMN
CMOCOOHOCTH OPTaHUYECKUX COCTUHEHUH OT
CTPOCHUSI UX MOJICKYIT,

— BBITIOJIHATH XUMUYECKHUN IKCIICPUMEHT 10
MOJTYYCHUIO KOHKPETHBIX BEIICCTB,
OTHOCSIIIMXCS K PA3ITHYHBIM KJIACCAM
COCIUHCHUH;

— BBITIOJIHATH 3KCIICPUMEHTBI,
MOJITBEP K IAIOIINE KaYeCTBEHHBII COCTaB
OpPraHHYECKUX BEIICCTB;

— HCII0JIb30BaTh METObI HAYYHOTO ITO3HAHUS
MIPH PEIICHUH yU4eOHO-UCCIIEIOBATEILCKUX
3a7a4 I aHAJIN3a XUMAYECKUX CBOMCTB
BEIIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS;
MOHUMATh TJI00AJIbHBIC TPOOJIEMBI, CTOSIIIHE
Mepe;] YeJI0BEUSCTBOM: KOJIOTHIECKHE,
SHEPreTHYECKHUE, CHIPEBBIC U POJIb XUMHH B
pEIIeHUH ITUX TIPOOIEM.

— (opMyITHPOBATh IENb UCCIICOBAHMS,
BBIJIBUTATh U MIPOBEPATH SIKCIICPUMEHTATHLHO
THUIIOTE3BI 0 XUMUYECKHX CBOMCTBAX BEILECTB Ha
OCHOBE MX COCTaBa M CTPOCHHUS, UX
CIIOCOOHOCTH BCTYIIATh B XUMUYECKHE PEAKIIHH,
0 XapakTepe U NPOAYKTaX Pa3IMuHbIX
XUMHUYECKUX PEaKIuil, — IIIAHUPOBATh U

pabora,
MIPAKTUIECKUE
paboTHIL.
IIposepsiemeie
YMEHUS B
COOTBETCTBHH C
YHUBepcaabHbBIM
KOAU(PUKATOPOM
11,1.2,31,
32,3334
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menu (1) (Bakep-mporiecc), OKHCIIEHHE KHCIOPOJOM B TPUCYTCTBUU
cepebpa, OKHCIEHHE TOPSYNM ITOAKHCIECHHBIM PAacTBOPOM II€pMaHraHaTa
KaJInus, OKHCJICHHE IIepMaHTaHaToM Kamusd (peakmmst  Baraepa),
o30HUpoBaHue. KayecTBEHHBIE  peakUUd HA  JBOMHYIO  CBSI3b.
[IpomMbiierabile ¥ J1a0OpaTOpHBIE CHOCOOBI  TOMYYEHHS AalIKEHOB.
[Tonyuenue aJIKEHOB JIETUJIPUPOBAHUEM aJIKaHOB,; peakiuen
SIUMUHUPOBAHUA U3 CIUPTOB, TaJIOICHAKAHOB, JUTajOrC¢HAIKAHOB.
[IpaBuno 3aiineBa. [lonmumepuszanmsa ankeHoB. Ilomumepusanus Ha
katanuszatopax Llurnepa— Hartra. IlonuaTuneH kKak KpyNHOTOHHAKHBIN
MNPOIYKT XUMHUYECKOTO MPOU3BOJACTBA. [IprMeHeHHe ankeHOB (ITHICH U
npornwieH). Ankanuensl. Kiaccudukaius ankaJideHOB 10 B3aUMHOMY
PaCTONIOXKEHHIO KPAaTHBIX CBsI3el B MosieKyie. OCOOEHHOCTH IEKTPOHHOTO
U TIPOCTPAHCTBEHHOTO CTPOEHHUS COMNPSHKEHHBIX ankanueHoB. Oomas
dopmyna ankagueHoB. HoMeHkmaTypa ©  M30MEpHUS  aJKaJWCHOB.
®uznyeckre CBOWCTBA aJKaJUEHOB. XMMHUYECKUE CBOMCTBA aJIKaJHECHOB:
peakuu MPUCOSAVHEHUS (TUAPUPOBAHHE, TaJOTEHUPOBAHNE), TOPEHUS U
nonumepuzanuu. 1,2- u 1,4-npucoenunenue. [lomyuyeHune ankagueHOB.
Cunre3 Oyraguena u3 Oyrana u ostaHona. [lomumepmsanms. Kayuykw.
Brxmang C.B.JlebengeBa B monmydeHHE CHHTETHYECKOTO  KaydyKa.
Bynkanuzarus kayuykoB. PesuHa. MHOroo0pasue BUJIOB CHHTETHUCCKUX
KaydyyKOB, WX CBOWCTBA W TpUMEHEHHE. AJIKUHBL. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNbl aneruieHa. sp-Iubpumuzarus
opbOuraneii atomoB yriepoja. ['omonormueckuii psim u odmas Qopmyna
ankuHOB. Homenkmarypa ankuHOB. M30Mepusi aJKWHOB: YIJIEPOIHOTO
CKelleTa, TIOJIOKCHHUS KpPaTHOM CBSI3W, MEXKKIaccoBas. DuU3NUecKue
CBOHCTBa alKMHOB. XHMMHYECCKHE CBOMCTBA aJKHUHOB. Peakuuu
MPUCOSAMHEHUS KaK CIOCOO MOYYCHHUsS MOJMMEPOB M JAPYTUX MOJIE3HBIX
npoayktoB. ['mapupoBanme. Peakmum TpHUCOCTUHEHUS TajOTCHOB,
rajoreHoBOJOPOAOB, BOJbL. TpumepH3auuss U JUMEpHU3aLUsl aleTUJICHa.
Peakuuu 3amemenusa. KucnotHeie cBOMCTBa alIKUHOB C KOHIEBOM TPOHHOM
CBS3BIO. AlleTUIEHUBI. B3aumoneiictsue alleTUIIEHUIOB c
ranoreHaikaHamu. ['openue aneruwneHa. OKHUCIEHHE aJKUHOB PacTBOPOM
nepMaHraara kanus. [lomydeHue aneTwsieHa NUPOIU30M MeETaHa U
KapOuIHbIM MeToaoM. CHHTE3 ajJKHHOB AJKHJIMPOBAHHUEM AallCTHJIHJIOB.
[Ipumenenne  amerwieHa. [opeHme  ameTwieHa  KaKk  HMCTOYHHUK

MPOBOIUTH CAMOCTOSITCIHBHO XHMUYCSCKHE
9KCTIEPUMEHTHI C COOJTIOJICHUEM MTPABHUIT
0e30omacHO pabOTHI ¢ BEMIECTBAMU U
nab0paTOPHBIM 000Dy TOBAaHHEM;

— aHaM3UPOBATh, OIICHUBATH U
MIPOTHO3UPOBATH MOCIIEICTBHS ACATEIEHOCTH
YeJI0BeKa, CBSI3aHHOMU C MepepadOTKOI BEIECTB,
C TO3UIIMHU IKOJIOTHYECKOH Oe30MacHOCTH
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BBICOKOTEMIIEPATypHOTO IJIAMEHU [UII CBapkKd M PE3KH METaJlIOB.
Hedrenpomykrer. OxrtanoBoe umciao OenzuHa. OxpaHa OKpyKaromei
cpensl Tpu HedremepepaboTKe W TPAHCIOPTHPOBKE HE(DTENPOTYKTOB.
Kamennsiii yrons. KokcoBanue yrns. [azudukanus yris. DKonoruyecKue
po0JIeMbl, BO3HUKAIOIIKE [IPHU MCIIOIb30BAHUH YT B KaY€CTBE TOILIMBA.
I'eneTnueckas cBs3b MEXAY Ppa3IMYHBIMM KJIACCaAMU YIJIEBOAOPOJIOB.
KavectBennsie peakuun Ha HETpeieNbHbIE YIJI€BOAOPOIBL.
lanoreHonpou3BomHBIE  YIJIEBOAOPOJOB.  DIJIEKTPOHHOE  CTPOCHHE
raJOreHONPOU3BOIHBIX YITICBOJOPOAOB. Peakuuu 3aMeleHust rajoreHa Ha
THIPOKCHII, HHUTPOTPYIILy, LHUAHOTPYIIY, aMuHOrpymmy. JlelcTBue Ha
raJOTeHIIPOM3BOJHBIE BOJHOTO UM CIUPTOBOTO pacTBOpa  IIEJOYH.
CpaBHeHHE pEAaKIMOHHON CHOCOOHOCTH aNKWi-, BHHWI-, (DEHHI- W
OeH3wIraoreHnaoB. B3auMoaelcTBue AWTajIoOreHalKaHOB C MarHUEM H
ITHUHKOM. ITonsarue (6] MCETAJIJIOOPraHUYCCKUX COCIUHCHUAX.
Marnuiiopranndeckue coequHenus. Peaktus ['punbsipa. Hcnonb3oB
Hdemonctpanuu. 1. CoctaBieHne  MoOHeNed  MOJNEKYJI  aJKaHOB.
2. bpomupoBanue rekcaHa Ha cBeTy. 3.[opeHune MeraHa, STHIICHA,
atetmneHa. 4. OTHOLIEHWE MeTaHa, JSTHIIEHA, aleTHIeHa M OeH30ja K
pacTBopaM IepMaHraHara Kajaus 1 OpoMHOH BoZe.

5. OxucieHue TOJyoJia PacTBOpPOM IepMaHraHata kamus. 6. [lomyuenue
STHJICHA peakiel AerHipaTallid STaHONa, aleTWIeHa — THIPOIU30M
kapbuma  kampius. 7. llomyueHwe — crupoma  IenoiMMepu3anuer
MOJIMCTUPOJIAa U HCIIBITAHUE €0 OTHOLIEHHS K PacTBOPY INEpPMaHIaHaTa
kanus. IlpakTudeckasi pabora Ne 1. CocraBneHune Mojenell MOJIEKyJ
yraeBogopooB. Ilpaktuyeckass pabGora Ne 2. [lomyueHue sSTuiIeHA WU
H3y4YCHHE ero CBOWCTB

Kucnopopaconepxariue
OpraHHYECKUE
coenuHeHHS (334)

Crouptel.  Knaccudukauusi, HOMEHKIATypa W HW30MEpHS  CIIUPTOB.
T'omonornyeckuit psg u obmas ¢opMmyna TpeAeTIbHbIX OJHOATOMHBIX
cnuproB. dusnueckue CBOMCTBa MNPEAEIbHBIX OJHOATOMHBIX CIUPTOB.
BopoponHast cBsi3p Mexay MOJIEKYJIaMH M €€ BIHsSHHUE Ha (u3nyecKue
CBOMCTBA CIIMPTOB. XMMHYECKHE CBOMCTBA CIIUPTOB: KUCIOTHBIE CBOWCTBA
(B3amMopeiicTBHE ¢ HaTpUeM KakK CII0CO0 YCTAaHOBIICHHUS HAIHYIWS
THJIPOKCOTPYIIBI); PEAaKUMH 3aMEIIeHUs] THAPOKCHIBHOM TpyIIbl Ha
rajJloreH Kak Croco® TOJy4YeHHs PpacTBOPHUTENEH; MEXMOJEKYyIspHas |
BHYTPUMOJIEKYJISIpHAs JETHApaTaIusi; o0pa3oBaHHE CIOKHBIX I(HPOB C

— XapaKTepHu30BaTh (PU3NUECKUE CBOMCTBA
OPraHuYCCKUX BCHICCTB U3YUCHHBLIX KJIACCOB,
— HOATBEP)KAATh CYIIECTBOBAaHHE
TEHETHYECKON CBS3H MEX]Ty OpraHMUECKUMU
BCIIECTBAMHU M3YYCHHBIX KJIACCOB ITYyTEM
COCTaBJICHHSI YPaBHEHUI COOTBETCTBYIOIIUX
peakuui;

— MPUBOJIUTH PUMEPHI CITOCOOOB MOTyUEHUS
CIUPTOB, (HEHOJIOB, aJIbIACTHIOB, IPEACIbHBIX

Brmonxenne
TECTOBBIX 3aJaHUN U
OILICHMBAaHNE CBOUX
JOCTHKEHMI Ha
YpOKE.
KontpoibHas
pabora,
MIPaKTUIECKUE
paboThI.
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HEOPraHMYECKMMU U OPraHMYECKUMH KHCIOTaMH; TOPEHHE; OKHCICHHE
okcugoM Menu (II), moakuciaeHHBIM pacTBOpPOM II€PMAHIraHATa Kaiws,
XpOMOBOH CMECBIO; PEaKLUH YIJIEBOAOPOAHOro panukana. CpaBHEHHE
PEaKIMOHHOM CIMOCOOHOCTH TEPBHYHBIX, BTOPHUYHBIX M TPETUYHBIX
OJHOATOMHBIX CIIUPTOB B PEAKLUM 3aMELICHHUA. AJKOrOIATHL [ uaponus,
ANKWIMpOBaHUE (CHHTE3 MPOCTHIX 3PupoB 1o BumbaMcony). Ddupsr
¢dochopHbIXx KHuCIOT. Pomb MOHO-, au- 1 TpudocdaToB B OHOXUMHUUECKUX
nponeccax. [IpombliieHHslii cuHTe3 MeTaHona. llomyueHwe sTaHONA:
peakuus OpoKeHMsA TIJIIOKO3bl, Tuaparanus sSTwieHa. Ilpumenenue
MeTaHoja 1 3Ta"ona. dusnonoruyeckoe ASHCTBUE METaHOJA U ATaHOJA Ha
OpraHu3M 4YejloBeKa. MHOrOATOMHBIE CHUPTHL. ODTWICHTIHKOIb U
[JIMLEPUH KaK MPEACTABUTENN MPENENbHBIX MHOTOATOMHBIX CIIUPTOB, MX
¢uspueckue M XUMHYecKue CBoHcTBa. KauecTBeHHass peakuus Ha
MHOTOATOMHBIE CIIUPTHI U €€ MIPUMEHECHHUE ISl paclio3HaBaHUs TIUIEPHHA
B COCTaBe KOCMETHUYECKHX cpeacTB. CHHTE3 TUOKCaHA W3 3TUJICHIIIMKOJI.
TokcnyHOCTB 3THIIEHTIMKOIIA. [IpakTHyeckoe MpUMEHEHNE STHICHIINKOIIS
u rnunepuHa. [Ipocteie 3pupbl Kak M30Mephl MPEeACIbHBIX OJHOATOMHBIX
cnuptoB. CpaBHeHHME HX (U3NYECKHX U XHMHYECKUX CBOHCTB CO
cnupTaMu. Peakuus pacmieryieHus HOpocTHIX 3(QHUPOB HOIOBOAOPOIOM.
[epoxcuapl mpocThIX 3(HUPOB, MEphl MPEIOCTOPOKHOCTU TpH paboTe ¢
Humu. @enonbl. CTpoeHHWe, HW30MepHS W HOMEHKIATypa (HEeHOJIOB.
B3aumHOe BiusHHE aTtoMoB B MoJiekyjde ¢eHoma. dDusnueckue u
XMMUYecKUe cBoiicTBa eHona u Kkpe3oioB. KuciaoTHble cBoicTBa (heHOIOB
B CpPaBHEHHH CO CIIUPTAMH: PEAKIUU C HATPUEM, THIPOKCHIIOM HATPHSL.
Peakiun  3amemieHuss B OEH30JBHOM  KOIIblle  (TaJIOTEHHPOBaHHE
(6pomupoBanue), HurpoBanue). IIpocteie 3¢upsl ¢enonos. Oxucnenue
¢denonoB. KadecrtBennbie peakiiun Ha (Qenon. [lomyuenuwe ¢eHomna.
[Mpumenenune Genona. KapOoHMIbHBIE COeTMHEHUS. ATIBACTHIIBI M KETOHBI.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE KapOOHMIBHOM IpyIHIIbI, €€
MOJISIPHOCTH U MOJISIPU3YEMOCTb.

Kimaccudukanus ampmerumoB W KeToHOB. CTpoeHHE TPEICITbHBIX
albaeruJI0B. T'omomornueckuii pan, HOMEHKJIaTypa, HA30MEpUs
MPEIETBHBIX aIbACTUIOB. Crpoenue MOJIEKYJIBI aleToHa.

I'omomornyeckuii psn, HOMEHKIATypa W w3oMepust KeToHoB. OOmas
dbopMyna TpeleNbHBIX aJbJeTHI0OB M KeToHoB. dusnveckue cBoiicTBa

OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CIIOKHBIX
3(UpPOB; — aHATM3HPOBATH COCTAB, CTPOCHUE U
CBOWCTBA BEIIIECTB, TPUMEHSSI OCHOBHBIC
TTOJIOKECHUST XUMUYECKUX TCOPHIA;

— OMpENEIATh XapaKTep B3aMMHOTO BITHSHUS
aTOMOB B MOJICKYJIaX;

— OOBSCHATH 3aBUCUMOCTh PEAKIIMOHHOHN
CIIOCOOHOCTH OPTaHUYECKUX COCTUHCHHUN OT
CTPOCHUSI UX MOJICKYIT,

— BBITIOJIHATh XUMUYECKHUIA 3KCIICPUMEHT I10

HOJ'Iy‘-ICHI/IIO KOHerTHI)IX BCIICCTB,
OTHOCSIIUXCS K pa3IMIHBIM KJaccaMm
COCIUHCHUH;

— BBIIIOJIHATH 3KCH€pI/IMeHTBI,
ITOATBEPKIAIOIIHE KayeCTBECHHBIN COCTaB

OPTraHWYECKHX BEIIECTB;
— UCIIOJIb30BaTh METOJbl HAYUYHOI'O IO3HAHHA
Opyd  pelleHHH  Y4eOHO-HCCIIE0BATENCKUX
3aj1adq IS aHaJIM3a

XUMUYECKUX CBOMCTB BEIIECTB Ha OCHOBE HX
COCTaBa U CTPOCHUS;

— OCO3HaBaTh POJIb XMMHUH B €CTECTBO3HAHUH,
€€ CBS3b C IPyTMMHU €CTECTBEHHBIMH HayKaMH.
— (opMynupoBaTh esb UCCIIE0BaHuS,
BbIABUI'aTb W TIPOBEPATHL ISKCICPHUMCEHTAIBHO
THIIOTE3BI 0 XUMHYECKUX CBOIMCTBAaX BEUIECTB HA
OCHOBE HWX COCTaBa W  CTPOSHHA, HX
CHOCOGHOCTI/I BCTYNAaTh B XUMUUYCCKUEC pCaKlHHU,
0 XapakTepe W MpPOAYKTax  Pa3IMYHBIX
XUMUYECKHUX PEaKLINH;

— INTAaHUPOBATh U MPOBOAUTH CaAMOCTOATCIIHLHO
XUMUYECKHE OJKCIIEPUMEHTHl C COOJII0IEeHUEM
mpaBuil Oe30macHoOil paboTHl ¢ BelIeCTBAMHU H
71a00paTOPHBIM 000PYTOBAaHUEM;

— pemiath  MpakTHYeCKHe W y4eOHO-

IIpoBepsiembie
YMEHHSA B
COOTBETCTBHH C
YHUBepcaabHbBIM
KOTH(UKATOPOM
1.1,1.2,21,2.2,23,
24,25,26,2.7,2.8,
29,210,211, 3.1,
3.2,3.334
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¢dopmanbaernia, aneranbieruaa, amneroHa. [loHATHE O KeTO-€HONbHOU
TayTOMEpUH KapOOHWJIBHBIX COCOUHEHHH. XHWMHUYECKHe CBOWCTBa
OpenenbHbIX  aJblJeTHAOB M KETOHOB.  MexaHM3M  peakuuu
HYKJICO(QUIBHOTO TPUCOEIUHEHUSI M0 KapOOHWIBbHOW rpymie. Peaknun
IIPUCOEOUHEHUST BOIbl, CIMPTOB, LMAHOBOAOPOLA M THAPOCYIbpUTA
Hatpusa. [lomyuenme ameraneii um keraneid. CpaBHEHHE pPEaKIHOHHOMN
CIOCOOHOCTH aNbJEeTHA0B M KETOHOB B PpeaKUUiX HPUCOSAUHECHHS.
Peakuuu 3amemnieHus aToMOB BOJOpPOAA IpH a-yrJIepoJHOM aTOME Ha
ranored. llomumepunsamus Qopmanpaernna u auneranpaeruaa. Cunres
CIHPTOB B3aWMOJCHCTBUEM KapOOHWIBHBIX COEIWHEHUH C PEaKTUBOM
I'punbsapa. OxucneHne KapOOHWIBHBIX coefuHeHnd. (OcobeHHOCTH
peakuMy OKHCcJIeHUS aneroHa. CpaBHEHHME OKHCJICHUS JIbIECTHIOB H
keToHOB. [ mapupoBanne. BocctaHoBIeHNE KapOOHMIHHBIX COSIHHEHUN B
cnuptel. KadecTBeHHBIE peaklM{ Ha albJerHIHYI0 Tpynmy (peaxius
«cepedpsiHOTO  3epKajia», B3auMmojeicTBue ¢ ruapokcumom Mmeau (I1)).
ANBIOTBHOKPOTOHOBAS ~ KOHIEHCALMSl  aNbJEeTHIOB U KETOHOB.
Ocob6ennoctu  popmanbiaeruaa. [lomydeHune mpeAeNbHBIX —ajlbIeTHIOB:
OKHUCIIEHHWE CIHUpPTOB, THApaTanus aueTwieHa (peaknus Kyueposa),
OKHCJICHHEM 3THJICHA KUCIOPOAOM B MpHCYTCTBHHU Xxyopuna namnaaus (11).
[lomyuenue ameroHa OKHCIEHHEM IMpOMaHONAa-2 U Pa3IOKEHUEM
KaJbIIMEBOW WM OapHeBOM CONHM YKCYCHOW KHCIOTBL. TOKCHYHOCTH
alpJeruoB. BaxHelne mnpencTaBUTENM albAETHIOB U KETOHOB!
(dbopmanbaerun, YKCYCHBIH albpAeru], aueToH M HX HPaKTHYECKOoe
ucnonb3oBanue. KapOoHoBbie  kucioTel.  CTpoeHHWe — MpeleibHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KuCIOT. Kiaccudukanus, wuzomepus u
HOMEHKJIaTypa KapOOHOBBIX KHCJIOT. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE
CTpoeHUE KapOOKCHJIbHOM Tpymmnbl. ['oMonoruueckuid psg u - oOmas
(dopmyIa mpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHcHOT. dusndeckne
CBOHCTBA IMpeeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha MpHUMEpe
MYypaBbUHOM, YKCYCHOH, MPONMMOHOBOM, NMaJBMUTHHOBON M CTEapUHOBOMN
KucnoT. BomopomHeie  cBsi3u, accommanus  KapOOHOBBIX — KHCIOT.
XYMHUYECKUE CBOMCTBA MPEebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Kucnorneie cBoiictBa (M3MEHEHHE OKPAacKHM HHIMKATOPOB, PEakUUH C
AKTUBHBIMH METAJUIAMH, OCHOBHBIMU OKCHAMH, OCHOBAHUSIMHU, COJISIMH).
V3meHeHne cuibl KapOOHOBBIX KHCIIOT TIPH BBEJACHWHW JIOHOPHBIX H

HCCIEIOBATENbCKUE 33JaY B HM3MEHEHHO,
HECTaHJAPTHOU CUTYaLUH
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aKIENTOPHBIX 3aMecTuTenedl. B3anmMopelicTBue KapOOHOBBIX KHCIOT CO
cupTamMu (peaknus dTepuHUKauK), 00paTUMOCTh PEaKINH, MEXaHHU3M
peakiuu atepudukanuu. I'ajoreHupoBaHue KapOOHOBBIX KHCIIOT B
OokoByto 1menb. (OcoOEHHOCTH XHUMHYECKHX CBOWHCTB MYypaBbUHOMN
KHCIIOTBHI.

[Tony4yeHnue nmpenenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIJIOT: OKHCIICHHE
QIBJCTUIOB, OKHUCICHUE NEPBUYHBIX CHHPTOB, OKHCICHHE AaJKaHOB H
QIKEHOB, THAPOJIM30M TeMHUHAJIBHBIX TPUTAIOreHHIOB. B3ammoneiicTBre
peaktuBa ['puHbsipa c yriaekuciaeiM razom. IlomydueHne MypaBbUHOW U
YKCYCHOH KHCJOT B NpPOMBIIUIEHHOCTH. [IprMeHeHHe MypaBbUHOH U
YKCYCHOHM KUCIOT. [|[ByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI: 00IIHE CIIOCOOBI
MOJyYEHUs, OCOOCHHOCTH XMUMHUUECKuX cBoicTB. lllaBeneBas n ManoHoBas
KHCJIOTBI KaK MPEACTAaBUTENN TUKAPOOHOBBIX KHCIOT. CHHTE3bI HA OCHOBE
MaloHOBoro »¢upa. HenpeaenbHble ©  apoMaTHYECKUE  KHCIOTHI:
0COOCHHOCTH WX CTPOCHHS U CBOHMCTB. [IprMeHeHne O€H30MHON KUCIIOTHI.
ApomaTtudeckne TUKapOOHOBBIE KHCIOTHI ((hramesas, m3odraneBas u
TepedTasieBas): MPOMBIILICHHBIE METOJbl MOJYYCHHS M TNPUMEHECHHUE.
AHTHIpUIBI W WMHIBI  JAUKApOOHOBBIX  KHCHOT. [loHsTHE O
THIPOKCUKHUCIOTaX M MX MPEICTABUTENSIX — MOJIOYHOH, JMMOHHOIM,
si0JI0OYHOW M BUHHON KHCJIOTaxX. Bwiciive mnpesenbHbie W HENpeaeabHbIC
KapOOHOBBIE KHCIOTHI. 3Hau€HHE W TPUMEHEHHE KapOOHOBBIX KHCIIOT.
OyHKIHOHATIBHBIE TPOU3BOAHBIE KAPOOHOBBIX KHCIOT. XJIOPAaHTHIPUIBI U
aHTUAPHUIBI KApOOHOBBIX KUCIIOT: MOJy4YeHue, Tuapoan3. Bzaumoneiicteue
XJIOPAHTHIPHUIIOB C HYKICOQUIbHBIMU peareHTaMu. [loaydeHne ClIoKHBIX
3QHUPOB C HCIOIH30BAHUEM XJIOPAHTHIPUIOB M AHTUAPHUIOB KHCIOT.
Crnoxnble 3¢upbl. CTpoeHHE, HOMEHKJIATypa M HW30MEpHS CIOXKHBIX
a3¢upoB. CroxHble dPHUPHI KaK H30MEpbl KapOOHOBBIX  KHCJIOT
(MexkiaccoBass  m3oMmepus). CpaBHeHME  (PU3UYECKMX  CBOKWCTB M
PEaKIMOHHOM CHOCOOHOCTH CIIOKHBIX 3(GHUPOB U H30MEPHBIX WM
KapOOHOBBIX KUCIOT. ['uaponu3 ciaoxHbIX 3¢upoB. CHocoObl MoydeHus
CIIOKHBIX 3(PHPOB: dTepUHUKAIUSA KAPOOHOBBIX KHCIIOT, alMJIUPOBAHHUE
CIMPTOB M  aJKOTOJATOB TaJlOTEHAHTUAPUAAMH W  aHTHUAPHIAMH,
IKMIIMPOBaHNE KapOOKcuinaT-noHOB. CHHTE3 CI0XKHBIX 3(UPOB (eHOTOB.
CroxHbIe 23QUpbl HeOpraHueckux KucioT. Hurpornumepus. [Ipumenenne
CIIOKHBIX D(QUPOB B MNHUIIEBOH U mnap(rOMepHOW NPOMBINIUICHHOCTH.
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Amuzapl KapOOHOBBIX KHCIJIOT: TIOJIyY€HHE U CBOWCTBAa Ha MpHMEpe
aneramuna. IlonsaTue o HuTpumax KapOOHOBBIX KUCHOT. L{paHruapuHsl.
Conu kKapOOHOBBIX KHCIIOT, UX TEPMHUECKOE PA3JI0KECHUE B MPUCYTCTBUHU
menoyn. CuHTe3 KapOOHMIIBHBIX COSAWHEHHUH Pa3lIOKCHHUEM KalbLUECBBIX
coJrelf KapOOHOBBIX KUCIIOT.

JdemoncTpamun. 1. BzaumoneiictBue HaTpus ¢ dTaHOiIoM. 2. OKHCIeHHE
sTaHona okcuaoM menu. 3. ['openue stanona. 4. BlammoneicTBue Tpert-
OyTHJIOBOTO cHUpTa € COJSAHOM KucinoTod. 5. MomodopmHas peaxmus.
6. Onpenenenre ambAETUIOB IPU TOMOINM KAadeCTBEHHBIX PEaKIHH.
7. OKUcNeHne anbAeruoB IePMaHTaHATOM KaJlusl.

JlabopaTopHbie ombIThl. 5. CBoiicTBa »THIIOBOTO criupta. 6. CBOICTBA
rnepuna. 7. CorictBa (enona. 8. CpoiictBa (opmanmua. 9. CoiicTBa
ykcycHol kucnothl. 10. Conu kapOoHOBEIX KuCHOT. [IpakTnyeckas padora
Ne 3. Tlonyyenne Opomatana. IlpakTuueckas padora Ne 4. [Tonydyenue
anieroHa. [IpakTtmueckas padora Ne 5. [lomydeHne yKCyCHOW KHCIOTHI M
n3ydeHune ee cBoicTB. [IpakTraeckas padora Ne 6. CuHTe3 3THIaneTaTa

A30T- "
cepocoiep:kame
coequHenus (15 4)

Hutpocoenunenusa. DnekTpoHHOe cTpoeHue HUTporpymmsl. [lomyuenue
HUTPOCOETUHEHHUI. BoccranoBienue HUTPOAPEHOB B aMUHBI.
ApoMaTtudeckne HUTPOCOEAUHEHUSI. AKUEnTopHbIE CBOMCTBa
HUTPOTPYIIIEL. AJBIOIBHO-KPOTOHOBASI KOHJIEHCAIMS HUTPOCOCTUHEHUN.
B3peiBuateie  BemectBa.  AmuHbL — Knaccudukamms — mo  TUmy
YIIIEBOJOPOAHOIO paJMKala W YHCIY AaMHUHOIPYIII B  MOJIEKYJE,
HOMEHKJIaTypa, U30Mepusi aMUHOB. [lepBUYHBIE, BTOPUYHBIE U TPETUUHBIE
aMHUHBI. OJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MpeAeTbHBIX
aMuHOB. (DU3WUYECKHE CBOWCTBA aMHHOB. AMHHBI KaK OPTaHUYCCKHE
OCHOBaHM: PEAKIMU ¢ BOJOMU, kuciaortaMu. Conn ankuiaMMoHHus. Peakuus
FOPEHUS aMUHOB. AJIKUIMPOBAHHE U alWJIUPOBAHHE aMUHOB. Peakiumn
aMHHOB C a30THUCTON KHCIOTOW. ApoMaTHUecKWe aMHUHBI. AHHIMH Kak
MIPEICTaBUTENb apOMaTHYECKUX aMUHOB. CTpoeHne aHwiInHa. B3anmMHoe
BIIUSTHUE TPYNII aTOMOB B MOJEKyJIe aHWINHA. BnudHue 3amectureneii B
apoMaTHYECKOM S/Ipe Ha KUCIOTHBIE W OCHOBHBIE CBOMCTBA apWIIAMHHOB.
[Ipuuuabel OCabiieHus OCHOBHBIX CBOWCTB aHWIWHA B CPaBHEHUH C
aMHUHAaMH TIPEACTbHOrO psijia. XMMUYECKHE CBOMCTBA aHMJIMHA: OCHOBHBIC
CBOMCTBa (B3aUMOJEHCTBHE C KHCIIOTAMH); PpEaKIUH 3aMElIeHUs B
apoMaTH4YecKoe sapo (TATOTCHHPOBaHWE (B3aMMOJEHCTBHE C OpOMHOM

— XapaKTepHu30BaTh (PU3NIECKUE CBOMCTBA
OpPraHMYECKUX BEIIECTB N3YUCHHBIX KIIACCOB;
— MOATBEPKIATh CYIIECTBOBAHUE Te-
HETUYECKOH CBSI3U MEKy OpraHnde- CKUMHU
BEIIECTBAMHU U3yUEHHBIX KJIACCOB IyTEM
COCTaBJICHHSI YPaBHEHUI COOTBETCTBYIOIIUX
peakiuii;

— NPHUBOJUTH MPUMEPHI CIIOCOOOB TOTYUYCHHS
aAMHUHOB;

— aHaIM3UPOBATh COCTAB, CTPOCHHE U CBOWCTBA
BEIIECTB, MPUMEHSSI OCHOBHBIC TIOJIOKEHUS
XUMHUYECKUX TEOPUIl;

— OOBSACHATH 3aBUCUMOCTh PEaKIIMOHHON
CIOCOOHOCTH OPraHMYECKUX COCTUHEHUH OT
CTPOCHUSI UX MOJICKYIT,

— 0CO3HaBaTh POJIb XUMHHU B €CTECTBO3HAHNUH,
€€ CBS3b C IPYTHMMH €CTECTBEHHBIMH HAyKaMH.
OO0yuaromuiics Ha yriIyOJIeHHOM ypOBHE
TOJIyYUT BO3MOXKHOCTh HAYYHUTHCS:

Brmmonnenue
TECTOBBIX 3aJaHUN U
OLICHMBAHUE CBOUX
JOCTHKEHHUH Ha
YpOKe.
KountponbHas
pabora,
MIPaKTHYECKUE
paboThI.
IIpoBepsiembie
YMEHHUS B
COOTBETCTBHH C
YHuBepcanbHbIM
KOAU(PHUKATOPOM
1.1,1.2,21,2.2,2.3,
24,25,26,2.7,2.8,
29,210,211, 31,
3.2,3.334
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BOJOW), HUTpOBaHME (B3aUMOACWCTBHE C  a30THOH  KHCJIOTOH),
cynb(upoBaHuE); OKUCIICHHUE; AIKWINPOBAaHUE U AllMJIMPOBAHUE IO aTOMY
a3oTa. 3amMTa AaMHMHOTPYNIIBI NPH PEaKUUM HUTPOBAHUS AHWIMHA.
Aueranunug. JunazocoennHeHMs. JuazotupoBanue NEPBUYHBIX
apUIaMHHOB. Peaknny Qua3ocOeNMHEHUH C BBIIEICHUEM a30Ta. Y CIOBHSA
a30COUYETAHUs, a30- M AUA30COCTABILIIONINE. A30KPACUTENH, 3aBUCMOCTh
nx crpoenuss ot pH cpenpl. Wuaukatopsl. Ilomyuenne aMuHOB
aNKWIMPOBaHUEM aMMMaKa W BOCCTAHOBJIIEHHEM HHUTPOIIPOU3BOIHBIX
YTIeBOIOpOIOB, W3 chupToB. llomydenne ammnmHa (peakuuss 3WHUHA).
Metoabl HACHTUPHUKALINY IEPBUYHBIX, BTOPUYHBIX U TPETHYHBIX aMHHOB.
Hutpozamunsbl. IloHATHE O YETBEpPTUYHBIX AMMOHHEBBIX OCHOBAHHSIX.
[Ipumenenne aMrHOB B (hapMameBTHYECKOW MPOMBIIUIEHHOCTA. AHIINH
KaK ChIpbE AJsl IMPOM3BOACTBA AHWIMHOBBIX Kpacurened. CHHTE3Bl Ha
ocHoBe aHwinHa. Cepoopranumdeckue coenuHenus. [IpencraBieHue o
CEepOOPraHNYeCcKuX CoeqUHEHUsIX. OCOOEHHOCTH MX CTPOEHHS M CBOICTB.
3HaueHHE CEpPOOpPraHUyYecKux coequHeHud. [ereponukiel.  A30T-,
KHCJIOPOJI- B cepocojiepkaline rerepounkibl. Oypan, muppost, THOGEH H
MMUAA307 KaK TMPEACTaBUTENH MATHWIECHHBIX TreTeporukioB. [Ipupona
apOMATUYHOCTH IATHWICHHBIX TI'€TEPOLUKIOB. DJEKTPOHHOE CTPOCHHE
MOJIEKYJBI TMHPpOJIa, apoMaTHYeCKUH XxapakTep MojeKkyibsl. KucioTHble
CBONMCTBA Nuppoia. Peakuuu rufpupoBaHUs IeTEpOLMKIOB. Tayromepus
b-ruapokcunupuanna u ypauuna. [IoHsTHE 0 IPUPOAHBIX TOPHHUPUHAX —
XJIopoduILIe.

[Mupunue  kak  MpeAcTaBUTENb  MIECTUWIEHHBIX  TE€TEPOIMKIIOB.
DNEeKTPOHHOE CTPOEHHE MOJEKYJbl MUPUINHA, apOMAaTUYECKUIl XapakTep
Mostekynsl. OCHOBHBIE CBOWCTBAa NHMpHIWHA. Paznnume B TNPOSBICHUU
OCHOBHBIX CBOWCTB TNHppOJiia © NUPUAMHA. Peakuuu OHUpHIMHA:
ANIEKTPOPUIBLHOE  3aMelleHWe, THIPUPOBAHME, 3aMelIeHHe aTOMOB
BOZOpOJA B O-TIOJIOKEHHMH Ha Truapokcorpynmy. IlukonmHel u  ux
OKHCIICHHE. Kero-eHonpHass ~ TayTOoMepHsT — O-THAPOKCUIMPHUAMHA.
[IpencraBnenne 00 wMmHAa3oie, NHUMEPHINHE, MUPUMHUAWHE, HWHIIOIE,
HUKOTWHE, aTpoluHe, ckarone, Qypdypoine, THCTHIAWHE, THCTaMUHE,
ITypUHE, TyPUHOBBIX U MUPUMUINHOBBIX OCHOBaHMSIX.

demoncTpamun. 1. OcHoBHBIE cBoWicTBa amuHOB. 2. KadecTBeHHBIE
peakumu Ha aHwimH. 3. AHmnmHOBBle  Kpacutenu. 4. OOpa3sisl

— pemiaTh NpakTUYeCKue U y4eOHO-
HCCIEI0BATENLCKHE 3a]aUH B U3MEHEHHOM,
HECTaHIapPTHOM CUTyallnH, CO3aBaTh MOJEIH
XUMUYECKUX MPOIECCOB U SABICHUN
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TeTEPONUKINICCKUX COSMHECHUN
Buosornyecku Yrnesoapr. O6mas ¢hopmyna yriaeBonoB. Kiraccudukarus yrieBomos. -XapaKTepHU30BaTh (PH3NICCKUE CBOMCTBA Brmmoaenmne
aKTHBHbIE BelllecTBa | MoHO-, onuro- u nonucaxapuasl. Ou3mueckre CBOWCTBA H HAX0XKIEHUE OpPTaHUYECKUX BEIIECTB N3YUYEHHBIX KIIACCOB; TECTOBBIX 33JAHUN U
(30u) YIJICBOJIOB B MPHUPOJIC (HAa MPUMEpPE TIIFOKO03bI U PpyKTO36I). JIMHEHAS 1 — MOATBEPXK/ATh CYIICCTBOBAHUC OIICHUBaHUE CBOUX

IUKITUYecKast GOPMBI TIIFOKO3bI U PpyKTO3bl. [IrpaHo3b!l U pypaHO3HI. TEHETUYCCKOU CBSA3H MEXK]y OPTaHHYSCKUMU JIOCTHXKCHHN Ha
®opmynbl Ouiiepa u Xeyopca. [loHsiTHE O TAyTOMEPUU KaK BUAE BEILIECTBAMU U3YUYEHHBIX KJIACCOB IIyTEM YpOKe.
M30MEPUU MKy TUKIUYECKOHN 1 TruHeHOoM (hopMamu. OnTHIecKas COCTaBJICHHSI YPaBHEHUI COOTBETCTBYIOIIUX [IpakTudeckue
M30MEpUs TIIFOKO3bl. X UMUYECKHE CBOMCTBA TIIFOKO3bI: OKHCIICHHE peakuui; paboTeL.
XJIOPHOW W OPOMHOM BOJOM, OKHUCIICHIE a30THON KHUCIOTOH, — MPUBOIUTH MMPUMEPHI CITIOCOOOB TIOTYUESHHS IIpoBepsiemble
BOCCTAHOBJICHHE B IIECTHATOMHBIN CIIHPT, allMJINPOBaHUE, YTIEBOIOB, aMUHOKHCIIOT; YMEHHS B
AIKUIIMPOBAHUC, U30MEpHU3alvd, KAUCCTBCHHBIC PCAKIINU Ha I'JIIOKO3Y —_— O6’b§1CHHTb 3aBUCUMOCTDb peaK].[HOHHOﬁ COOTBETCTBUU C
(3KCTIepUMeHTaTbHBIE T0KA3aTENhCTBA HAIMYHS albJACTHIHON U CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHHUN OT YHuBepcaabHbIM
CHUPTOBBIX TPYII B TIIFOKO3€), CITUPTOBOE, MOJIOYHOKHUCIIOE, CTPOCHHS X MOJICKYJT, KOJTU(PUKATOPOM
MIPOITMOHOBOKUCIIOE U MACIITHOKUCIIOE OpOKeHHE. | TTMKO3U THBIH — BBIMOJTHATH XUMHUYECKHUHA SKCTIEPUMEHT 10 1.1,1.2,2.1, 2.2, 2.3,
THUAPOKCHII, ero cnernuduueckue cBoricTBa. [ToHsATHE 0 MIMKO3HIaX. MOJIYYCHHUIO KOHKPETHBIX BEIICCTB, 24,25,26,2.7,2.8,
[lonsTHe 0 TIMIOKO3WIaX, UX HAX0XKIeHUH B mpupose. [lomydaenue OTHOCSIIUXCS K Pa3IMYHBIM KIIaccaM 2.9, 2.10, 2.11, 3.1,
rmoKo3el. DpyKkTO3a Kak n30Mep TI0K03bl. Prbo3a u nezokcupudosa. COCZIMHEHMUIA; 32,3334
[Ipumenenue u 6uonoruyueckas posipb yrieBoioB. OKucIeHne — BBIIIOIHATE DKCIICPUMEHTHI,
YTIIEBOJIOB — MCTOYHUK YHEPTHH KUBBIX OpraHu3MOB. Jlucaxapuapl. ITOATBEP K JAIOIINE KaYeCTBEHHBIH COCTaB
Caxapo3a Kak mpeCTaBUTEIh HEBOCCTAHABIMBAIOIINX THCAXaPHUIOB. OpPTaHHYECKUX BEIIECTB;
CTpOCHI/Ie, (1)I/ISI/I‘ICCKI/IC M XMMHUYECKHEe CBOMCTBA caxapo3bl. MaJ'II)TOSa, — HCIIOJIb30BaTh METOABI HAYYHOI'O IMTO3HAHUA
JIAKTO3a ¥ LEJUI00M03a: UX CTpOeHHUE, GU3MUECKUE H XUMHUYECKUE IIPH PEIIeHUN Y4eOHO-UCCIIeIOBATEIhCKUX
cBoiicTBa. ['maponms qucaxapunos. [lomyueHne caxapa u3 caxapHO 3a/1a4 JIsl aHAIM3a XUMHUYECKAX CBOHCTB
cBekbl. [Ipumenenue caxapossl. [lonucaxapuapl. Kpaxmart, riimkores u BEIIIECTB HA OCHOBE HX COCTaBa U CTPOCHHUSL.
LEJITE0NI03a Kak OnoJiornieckue monuMepsl. Kpaxman kak cMech aMmuiio3sl | OOyuaromuiicst Ha yriayOJIeHHOM ypOBHE
Y aMHUIIOTIEKTHHA, eT0 (PH3UUecKre CBOWCTBA. XUMUYECKHE CBOHCTBA TOJTyYUT BO3MOXKHOCTh HAYYHUTHCS:
Kpaxmaja: TUAPOIIN3, KAYeCTBEHHAs PEeaKkIns C HOJAO0M U €€ IPUMEHEHHE — (opMynHpOBAaTh 1ENb UCCIICOBAHNS,
JUIsL 06Hapy>1<eHH5{ Kpaxmajia B IpOAYKTax IMUTaHUs. I'muxoren: BBIABUT'aTb U IIPOBEPATH SKCIICPUMEHTAIIBHO
0COOCHHOCTH CTPOCHHS U CBOUCTB. Llemmronosa: crpoenue u puzmueckue TUTOTE3bI 0 XUMUYECKHUX CBOMCTBAaX BEIIECTB Ha
CBOMCcTBa. XMMHYECKHE CBOMCTBA IIEJUTFOJIO3BL: THIPOIH3, 00pa3oBaHUE OCHOBE MX COCTaBa M CTPOCHHUS, UX
CJIOXKHBIX 3pupoB. [[puMeHeHre Kpaxmaia 1 meJuTono3sl. [IpakTuueckoe CIIOCOOHOCTH BCTYIIaTh B XUMUYECKHE PEAKIIVH,
3HaueHue noaucaxapunos. [lorsTue o mponsBoacTee Oymarn. Kupbr kax 0 XapaKkTepe U NPOLYKTaX Pa3InYHbIX
CJIOKHBIE 3(UPBI TTUIEPUHA U BBICITUX KAPOOHOBBIX KHCIOT. XUMHYECKUX PEaKIui;
PacTturensHbIE U )KUBOTHBIE KHPBbI, UX COCTAaB. dusnyeckue cBOMCcTBA — INTAaHUPOBATh U IPOBOAUTH
KHPOB. XHUMHYECKHE CBOMCTBA JKHUPOB: THAPUPOBAHUE, OKHMCIICHUC. CaMOCTOATCIIBHO XUMHWYCCKUE OKCIICPUMECHT
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[lepokcugHoe okucnenue xupos. [Iporopkanue xupoB. I'naponus nnm
OMBUICHNE KHPOB KaK CIIOCOO MPOMBIIIIICHHOTO MTOIYYEeHUS COTeit
BBICIIMX KapOOHOBBIX KUCIOT. I maporenuzamus xupos. [pumenenne
XKHUPOB. MBIITA KaK COJTM BBICIINX KapOOHOBBIX KHCIOT. MotoIine cBoiCcTBa
Mmbna. [IpeacraBnenne o numuaax. OO1Me IpeICTaBICHUS O
Ononormueckux QYHKIUAX JTAMAI0B. AMUHOKHCIOTHL. COCTaB, CTpOEHHE U
HOMEHKJIaTypa aMMHOKHUCIJIOT. ["'oMosTorn4eckuii psis mpeaenbHbIX
aMUHOKHCIIOT. MI30MepHs npenenbHbIX aMUHOKHUCIIOT.

OnTrueckas nzomepusi. DuzndecKre CBONCTBA MPeIeIbHBIX aMUHOKHCIIOT.
OcHOBHBIE aMUHOKHUCIIOTHL, 00pa3zymomie 6eaxu. CriocoObl Moay4eHust
AMHHOKHCIIOT. AMUHOKHUCIIOTHI KaK aM(OTEpHBIE OpraHUYECKUe
COEIMHEHHS, PABHOBECHS B PACTBOpPaX aMHHOKHCIOT. CBOKCTBA
AMHHOKHCIIOT: KUCTIOTHBIC U OCHOBHBIC CBOMCTBA; U303JICKTpUIECKast
TOYKa; AKWIMPOBAHKE U alMITUPOBAHUE aMUHOTPYIITIBI; STEPUPUKALIHS,
peaKIMu ¢ a30TUCTOM KucnoToi. KauecTBeHHbIE peakiuu Ha
aAMUHOKHCIIOTHI ¢ Tuapokcuaom menu (II), auaruapuHoMm, 2,4-
TuHATpoTOpOeH305I0M. Criennuieckre KaueCTBEHHbBIE PEaKIuy Ha
apoMaTH4YecKue U reTepOoLUKINIeCKe aMUHOKHUCIIOTHI C
KOHLICHTPUPOBAHHON a30THOM KUCJIOTOM, HA HUCTEUH C alleTaTOM

ceunIa (II). [TonsTHE 0 IUKIMYSCKUX aMHUIaX — JaKTamax U
JMKeToNHIIepa3nHax. bronornueckoe 3HaueHUE 0-aMHHOKHCIOT. Qbnactu
MpUMEHeHUs1 aMHHOKUCIOT. [lenTuabl, ux crpoenue. [lenTunHas cBs3b.
AMHJIIHBIN XapakTep nentuaHoi cBsa3u. Cunre3 nenTuaoB. ['uaponus
nenTtunoB. benku kak npupoaHeie 6nonoaumepsl. COCTaB U CTPOSHHE
oenkoB. [lepeuunas cTpykTypa OeinKoB. XUMUYECKHE METOIbI
YCTaHOBJICHHUSI aMUHOKHCIIOTHOTO COCTaBa U TIOCIIE0OBATEIHHOCTH.
depMeHTaTUBHBIN TUAPOJIN3 OeIKOB. BTOpruHas cTpykTypa OCIKOB: o-
cnupaisb, B-cTpykrypa. TpeTudHas 1 4eTBEpTHYHAS CTPYKTYpa OEIKOB.
Jucynb(unHpie MOCTUKH U HOHHBIC U BaH-J[ep-BaaIbCOBBI (THAPOPOOHBIE)
B3aUMOJEUCTBUS. XUMUYECKHE CBOUCTBA.

OCJIKOB: THIPOJIN3, ACHATYpAIlHs, KaYeCTBEHHBIC (I[BETHBIC) PEaKIIUX Ha
6enxu. [IpeBpamienus OenkoB numy B opranu3Me. buonoruueckue
¢yHkunu 6enkoB. JIOCTHXEHUS B U3YUYE€HUH CTPOCHUSI M CHHTE3a OENIKOB.
Hyxneunossie kucnorel. Hykneosunsl. Hykieoruasl. Hykiennobie
KHCIIOTHI KaK MpUpoaHbIe mosmMepsl. COCTaB M CTPOEHHE HYKJIEHHOBBIX

PUMEHTHI C COONIOICHUEM MTPAaBUI O€30IIaCHOM
paboTHI C BEIIECTBAMH | JIAOOPATOPHBIM
o0opymoBaHHUeM;

— peuath NpaKTHYECKHe U yaeOHO-
HCCIIEIOBATEIbCKHE 33/1a9H B UI3MCHEHHOM,
HECTAaHJAAPTHOW CUTYalluH, CO3/IaBaTh MOJICITH
XUMUYECKHX MPOLECCOB U SIBICHUN

74




kuciot (JHK u PHK). ['maponu3 HyknenHOBBIX KUCTOT. Poib
HYKJIEMHOBBIX KHUCJIOT B KU3HEEATEIbHOCTH oprann3mMoB. @ynknuu JTHK
u PHK. KommnementapHocts. ['enetuueckuit koj. McciaenoBanue coctaBa
JIHK denoBeka 1 ero npakTu4eckoe 3Ha4eHue.

JemMoncTpanuu. 1. PacTBOpUMOCTH YTIIEBOIOB B BOZIE U ATAHOJIE.

2. O06pasnbl aMuHOKHUCIIOT. JlabopaTtopHbie onbiThl. 11. CBolicTBa
Moko3bl. 12. Onpenenenue kpaxmaina B IpoaykTax nutanus. 13. XKupsl u
ux cBoiictBa. 14. Lsetnsie peakuun 6enkos. [IpakTuueckas padora No 7.
I'mapomms kpaxmana. [Ipakrraeckas padora Ne 8. Mnentudukair

BricokoMoneKysipHbIe
coeuHeHus (94)

OcCHOBHBIE TOHATHUS BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTETIeHb NMoauMepu3auui. OCHOBHbBIE
CTIIOCOOBI MOJTyYSHHS BBICOKOMOJIEKYIISAPHBIX COCANHEHNUHN: PEeaKK
MoJMMepH3auuy 1 noiaukonaeHcanuu. Cononumepuszanus. CtpoeHue u
CTPYKTYpa MOJIMMEpOB. 3aBUCUMOCTb CBOMCTB MOJMMEPOB OT CTPOEHUS
Monekys. Kinaccudukanus moimmMepoB: MIacTMacchl (TUTaCTHKH),
3J1aCTOMEPHI (KaydyKH), BOJIOKHA, KOMIIO3UTHI. COBpEMEHHBIE TJIACTMACChI
(nmacTuku) (MOAUATUIICH, TIOJIUIIPOTIUIICH, TOTUCTHPOII,
MOJIMBUHWIIXJIOPUJI, PTOPOILIACT, MOMUATHIEHTEpedTanaT,
aKpMIOyTaANEeH-CTUPOIBHBIN TUIACTHUK, MIOTUKAPOOHATHI).
TepMmorutacTHUHBIE U TEPMOPEAKTUBHBIE ITOTUMEPHI.
denondpopmanbieruanbie cMONbl. KOMIIO3UTHBIE MaTepUABL.
[lepcneKTHBBI HCHOIB30BAHMS KOMIIO3UTHBIX MaTEPUAIOB. Y TIICIIACTHKH.
Bosnokna, nx xnaccudukanus. [Ipupoansie 1 XUMHUYECKHE BOJIOKHA.
HckyccTBeHHBIE M CUHTETUUYECKHE BOJIOKHA. [ToHATHE O BUCKO3€E U
areTaTHOM BoJIokHe. [lonnadupHbie 1 oMHaMITHBIE BOJIOKHA, UX
cTpoeHue, cBoMcTBa. [IpakTHiyeckoe HCIOIb30BaHIE BOJIOKOH.
Onacromepsl. [IpuponHblil 1 cUHTETHYECKU KaydyK. Pe3una u 500HHUT.
[Mpumenenue nonmumepos. CuHTeTHYECKHE TUIeHKH. MemOpanbl. HoBbie
TEXHOJIOTHH AAJbHEHIIIEro COBEPIICHCTBOBAHMS IIOJIMMEPHBIX MAaTEPHAJIOB
JemoncTpamuu. 1. O6pasis! mractukoB. 2. Koyuiekys BOJIIOKOH.

3. [NosmukoHAEHCAIMS STUICHTIIUKOIIS C Tepe(TaleBON KMCIOTOM.
IIpakTHyeckas padora Ne 9. PacioznaBanue mnactmacce. [Ipaktnaeckas
pabota Ne 10. Pacrio3HaBaHHe BOJIOKOH

— XapaKkTepHu30BaTh (PU3NUECKUE CBOMCTBA
OpPraHUYECKUX BEIIECTB 3YUYEHHBIX KIIACCOB;
— HOATBEP)KAATh CYIIECTBOBAHHE
TeHETHYECKON CBSI3H MEXIy OPraHMYECKUMHU
BEIIECTBAMHU U3yUEHHBIX KJIACCOB IyTEM
COCTaBJICHHsI ypaBHEHUI COOTBETCTBYIOLIUX
peakuuii;

— aHaJIM3UPOBATh COCTAB, CTPOSHHE U CBOWCTBA
BEIIECTB, IPUMEHSSI OCHOBHBIE ITOJI0KEHUS
XUMUYECKUX TEOPHil;

— BBINOJIHATh XUMUYECKUI SKCIEPUMEHT 110
MIOJTyYEHHUIO KOHKPETHBIX BEIIECTB,
OTHOCSIINXCS K PA3IMYHBIM KJIaCCaM
COECIUHCHUH;

— HCII0JIb30BaTh METO/bI HAYYHOTO MMO3HAHUS
IPY pelIeHUH yueOHO-MCCIIeI0BATEILCKUX
3a7a4 AJsl aHAJIM3a XUMHYECKUX CBOICTB
BEIIECTB Ha OCHOBE MX COCTaBa U CTPOCHHUS;
— OCO3HAaBaTh POJIb XUMHH B €CTECTBO3HAHUH,
€e CBA3b C IPYTUMH €CTECTBCHHBIMU HayKaMH;
— MOHUMATB TJI00aJIbHbIE TPOOIEMBI, CTOSIIIIE
Tepe]1 YeJI0BEYECTBOM: IKOJIOTHIECKHE,
JHEPTeTHYECKUE, CHIPEBbIE U POJIb XIMMHH B
pemeHnn 3Tux npobieM. O0yuarouiics Ha
YTIyOJIEHHOM YPOBHE MOIYYUT BO3MOXKHOCTh
Hay4YUTHCS:

IIpakTrHueckue
paboThI.
IIpoBepsiemsbie
YMEHHS B
COOTBETCTBUU C
YHuBepcaabHbBIM
KOJTU(PUKATOPOM
11,1.2,21,2.2,23,
24,25,26,2.7,2.8,
2.9,2.10, 211, 3.1,
3.23.3,34
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— (OpMYIIHPOBATH LIEJIb HCCIICIOBAHMS,
BBIJIBUTATh U TIPOBEPSATH IKCIIEPUMEHTAIBHO
THIOTE3Y

0 XUMHYECKUX CBOMCTBAX BEIECTB HA OCHOBE
UX COCTaBa U CTPOCHUSI, HX CIIOCOOHOCTH
BCTYIaTh B XUMUYECKUE PEAKLIUH, O XapaKTepe
U MPOJIYKTaX Pa3IMYHBIX XUMUYCCKUX PEaKIIUii;
— IUTAHUPOBATH U MPOBOJAUTH CAMOCTOSTEIIBHO
XUMHYECKHE IKCTIEPUMEHTBI C COOIIOJCHHEM
npaBiI 0e30MacHOi PadOThI ¢ BELIECTBAMH U
nabopaTopHbIM 000PYIOBaHUEM;

— peliaTh NPaKTHIECKHE U yueOHO-
HCCIIE/IOBATENBCKUE 33/1a4U B M3MEHEHHOIA,
HECTaHJapTHOM CUTYyalllH, CO3AaBaTh MOACIN
XUMHYECKHX TPOLIECCOB U SBICHUIA;

— MPEACTABIATH ITyTH PEIICHUSI OCHOBHBIX
npo0JIeM U MePCIeKTHBHBIX HATIPABICHUIH
Pa3BUTUA XUMUUYCCKUX TCXHOJ’IOFI/Iﬁ, B TOM
YHCIIC TEXHOIOTHI COBPEMEHHBIX MaTEPHAIIOB C
Pa3IUYHON (PYHKIIMOHATBLHOCTHIO

TEMATHYECKOE IINTAHUPOBAHUE

11 kaacce

HazBanue pa3zacia,
KOJIMYECTBO 4aCcoOB

OcHoBHOE COZCPpIKAHUC

OCHOBHBIC BUBI ACATSIHBHOCTH
00y4arouXcs: MPeIMETHBIC,
MeTanpeIMeTHbIE, TNYHOCTHBIE Y Y J]

KounrpoinbHo-

OILICHOYHBIC CPEACTBA

OcHoBBI Krnaccugukanyst HeOpraHHIeCKHX BeIIeCTB. DIIEMEHTBI METAJTbl U HEMETaJTbl | — PAcKpbIBATh HA TIPUMEPAX POJIb XMMHUH B CraproBas
HeopraHuyeckoi | u ux nonoxenue B [leproandeckoii cucreme. biaaropoinsie (MHEpTHBIC) Ta3bl. | (HOPMUPOBAHUH COBPEMEHHON HAyYHON JHArHOCTHYECKAs
XUMUH OOmast xapakTepuCTHKa »3JIEMEHTOB TiaBHOM mnoarpymnsl VIII Tpynmbl. | KapTHHBI MUpPa M B IPAKTHYECKON pabora.
Hemeramabl 50 u | OcoOeHHOCTH XHMHUYeCKUX cBOicTB. [lpumeHeHne OnaropoiHBIX Ta30B. | AESATENBHOCTH YENIOBEKA, B3aUMOCBs3b Mexy | [IpakTuueckue

Bonopona. Iloiydenue, ¢Gusndyeckue M XUMHUECKHUE CBOMCTBA (peakiuu C
MeTaJlJIaMi M HEMETaJJIaMH, BOCCTAHOBJICHHWE OKCHJIOB M coei). [ 'mapumsl.

XUMUEHN U IPYTHUMH €CTECTBEHHBIMU HAYKaMU;
— AHAJIU3UPOBATH COCTAB, CTPOCHUE U

pabotsr 1 -4, B
COOTBETCTBHH C
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TonnuBHbele 37eMeHTH. [amorensl. OOmas xapakTepHCTHKA 3JIEMEHTOB
rnaBHoU moarpymmsl VII rpynnel. @usnyeckue CBOICTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH H3MEHEHUS] OKUCIUTEIbHON aKTUBHOCTH TAJOTE€HOB B
COOTBETCTBHM C HMX T[IOJIO)KCHHEM B  TIEPHOAMYECKON  Tabmwuue.
l'amoreHoBogOponbl —  MOJy4EHHE, KHCIOTHbIE W BOCCTAHOBHUTEJIbHBIC
cBoiicTBa. ['ajoreHoBOAOPOBI, TaTOr€HOBOJOPOJHBIE KHUCIOTHI M HMX COJIH.
Ilopsimok BBITECHEHHS TaJlOTEHOB H3 pacTBOPOB TallOTEHUAOB. XJIOp —
MOJy4YeHHEe B TMPOMBIIUICHHOCTH W Ja0OpaToOpuM, peakuuu C MeTaulaMu U
HeMeTajulaMu. B3auMojelcTBHe XJiopa C BOJOM W pacTBOpaMHu MIEJIOYECH.
[lenHo¥l MeXaHHW3M peakUuMHd B3aMMOJEUCTBUS XJIOpa C BOJOPOJIOM.
O0e33apaxxuBaHie MUTHLEBOM BOJBI XJIOPOM. XpaHEHHE M TPAHCHOPTHUPOBKA
xynopa. Kucnopognele coenuHeHust xjopa. [HmoxmopuTsl, XJopar u
NepxJaoparhl Kak TUIMYHBIE OKHCIMTENU. XJIOPOBOAOPOI — IOIyYEHHE,
KHCJIOTHBIE M BOCCTAHOBHTEIbHBIE cBOMCTBa. CoyiiHas KHCIOTa M €€ COJIH.
KauecTBeHHBIE peakIMK Ha raJOre€HN-HOHBI.

dusnveckrie CBOHCTBa MPOCTHIX BemecTB. OcobeHHocTr Xumun Ppropa, Opoma
u wuoja. KadectBennas peakuus Ha uoa. lIpuMeHEHHE TallOTEHOB M UX
BOXHEHUIIUX COCAMHEHUH. OJIEMEHThI MOATPYIIBl KHciIopona. OoOmas
XapaKTEepPUCTHKA 3JIEMEHTOB INaBHOM moarpymmbl VI rpymmel. dusmueckue
CBOWCTBA MpOCTBIX BemecTB. O30H Kak auIOTPONHAs MOJUHKAIs
kucinopona. Ilomydenue o3onHa. O30H Kak okuciauTens. [lozutuBHAs U
HeraTHBHAs POJIb 030HA B OKpyXxaromeil cpene. CpaBHeHHE CBOWCTB 030HA U
Kucnopona. Boma u mepokcun Bomopona Kak BOJOPOJHBIE COEIUHEHUS
KHUCJI0poJa — CpaBHEHHE CBOMCTB. llepokcusi Bogopoda Kak OKUCIUTENb U
BoccTaHOBUTENb. [lepokcuasl  MetaymuioB.  Cepa.  AJIOTpomnmust — Cepel.
dusnueckre 1 XMMUYECKUE CBOWCTBA cepbl (B3aMMOJEHCTBUE ¢ MeTallIaMu,
KHCJIOPOJIOM, BOJIOPOJIOM, PACTBOPAMH IIEJ0YEH, KUCIOTaMU-OKUCITUTEISIMH).
BiaumozeiictBrue cepbl ¢ Cylb(MUTOM HaTpusi ¢ 00pa3oBaHUEM THOCYJb(ara
HaTtpus. CepoBOIOpOJ — MOJNYyYEHUE, KHUCIOTHBIE M BOCCTAHOBHTEJIbHBIC
cpoiictBa. Cynbdunel. Jucynbdan. [lonstue o nomucynbdpunax. CepHUCTHINA
ra3 Kak KHCJIOTHBIN OKCHI. OKucInTEIbHBIE U BOCCTAHOBUTEIBHEIE CBOMCTBA
cepHucToro rasza. IlomyueHwe CcepHHCTOro Tra3a B IPOMBIIUIEHHOCTH U
naboparopuu. CepHucras kuciora u ee cond. Cepubiii anruapun. CepHas
kucnora. CBOMCTBa KOHIIEHTPHUPOBAHHON M pa30aBIEHHOW CEPHON KHCIIOTHI.
JlelicTBUE KOHUEHTPUPOBAHHOM CEpHOWM KHCIOTHI Ha caxap, MEeTaJllbl,

CBOMCTBA BELIECTB, NPUMEHSS MMOJIOKEHUS
OCHOBHBIX XUMHUYECKHUX TCOPUH: CTPOCHUS
aToMa, XUMHYECKOM CBSI3H,
SIEKTPOIUTUUECKON TUCCOIMAIINH KUCIOT,
OCHOBAHMI U COJIEH, 8 TAKXKE YCTaHABIINBATh
MIPUYUHHOCIIEICTBEHHBIE CBI3U MEXKITY
CBOICTBaMM BEILIECTBA M €I'0 COCTABOM U
CTPOCHHUEM;

— COCTaBIISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE
(hopMyJIbI HEOPTraHMYECKUX BEIIECTB KaK
HOCHUTENICH HH(POPMAITUK O CTPOCHUHU
BEIIECTBA, €r0 CBOWCTBAX W MPUHAIIEKHOCTH
K OIIPEIEIIEHHOMY KJIACCy COEIMHEHHIA,

— XapaKTepU30BaTh (PU3MUCCKUE CBOHCTBA
HEOPTaHWYECKUX BEIIECTB U YCTAHABINBATH
3aBUCHMOCTH (DH3UYECKUX CBOMCTB BEIIECTB
OT TUIIAa KPUCTAJUIMYECKON PEIIETKH;

— XapaKTepu30BaTh 3aKOHOMEPHOCTHU B
M3MEHEHUU XUMHUYECKHX CBOUCTB MPOCTHIX
BEIIECTB, BOJOPOIHBIX COCTUHECHUMN, BBICIIIUX
OKCHUJIOB ¥ TUJPOKCHJIOB;

— MIPUBOUTH MIPUMEPHI XUMUYECKUX
peaknuii, paCKphIBAIOIINX XapaKTepHbIE
XUMUYECKHE CBOMCTBA HEOPTAaHMIECKIX
BEIIECTB U3YUCHHBIX KJIACCOB C IEIBI0 UX
nneHTuuKanuy U 00bSICHEHUs 00JIacTH
MIPUMEHEHUS;

— YCTaHaBJIMBATh F€HETHYECKYIO CBSI3b
MEX/Ty KJIacCaMU HEOPTaHMYECKUX BEIIECTB
JUTst 000CHOBaHUS TIPUHITUITHATLHON
BO3MOJKHOCTH TIOJTyUEHHUS HEOPTAHUICCKUX
COEIMHEHUH 3aIaHHOT0 COCTaBa U CTPOCHUS;
— moAOUpaTh PeareHThl, YCIOBUS H
OTIPEIEIATH IPOAYKTHI PEAKITHH,
TIO3BOJISTIONINX PeaTu30BaTh 1ab0paTopHbIC U

YHuBepcaIbHBIM
Ko(hUKATOPOM
11,1.2,21,22,23,
24,25,26,2.7,2.8,
2.9,2.10, 2.11, 3.1,
3.2,3.3,3.4,35,4.1,
42,5.1,6.1
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HeMeTaibl,  cynbuael.  TepMmudeckas  YCTOHUMBOCTH  CyNb(aTOB.
Kpucrannorunpatsl cynsgparoB MeTauioB. KauecTBeHHas! peakLusi Ha CEpHYIO
KHCJIOTY M €€ COJH. JJIEMEHTHl MOArpyNmbl azoTa. OOImas xapaKTephUCTHKa
rJIaBHOW NoArpymiiel V rpynmsl. @u3ndeckne CBONCTBA POCTHIX BELIECTB.

Azor u ero coemunenus. CrtpoeHue MoJekyibl a3ora. PDusnmueckue u
XUMHYECKHe CBOHCTBa a3ora. llosyueHwe a3oTa B IPOMBILUIEHHOCTH U
naboparopuu. Hutpuasl. AMMuak — ero nojJydeHHe, Qu3HYecKue u
XUMHYecKue cBoiicTBa. OCHOBHBIE CBOWCTBA BOJHBIX PAaCTBOPOB aMMHAKa.
AMMHaK Kak BOCCTaHOBHTENb. B3aumMmoneilcTBHe aMMHaka C aKTHBHBIMH
MeTaniaamMu. AMuj Hatpus, ero cBoictBa. Conn amMoHus. [loBenenue coneit
aMMOHMSI TpH HarpeBaHuH. KauecTBeHHas peaklIusi Ha HWOH aMMOHUS.
[Ipumenenune ammuaka. OkcuIpl a30Ta, UX MONXy4YeHHE M cBoMcTBa. OKcup
azota (I). Oxucnenne oxcuaa azora (II) xucmopomom. Jlumepmzanust okcuaa
azora (IV). AzoTtucras kuciota M ee¢ cold. HUTpUTHI KaKk OKUCIUTEIU U
BOCCTaHOBHUTEIH. A30THAs KUCIOTa — (QU3MYECKHE U XMMHYECKUE CBOICTBA,
NOJy4eHHe. A30THAsI KHCIOTa KaK OKUCIUTENb (OTHOLICHUE a30THOM KUCIIOTHI
K METaJulaM M HeMeTaljiaM). 3aBHCUMOCTh MPOAYKTa BOCCTAHOBJICHHUS a30THOH
KHCJIOTHl OT aKTUBHOCTH METaJUla M KOHIEHTpaluu KHUCIOThL. [loHsTHE O
KaTHoOHe HUTPOHMA. OCOOEHHOCTh B3aMMOJEHCTBUS MarHusi M Mapraiua c
pa30baBiIeHHOW a30THOM KHCIOTOH. HuUTpaTel, X (u3nMveckue U XUMHUYECKHE
CBOIicTBa (OKHCITUTENbHBIE CBOMCTBA W TEpMHUUYECKas yCTOIYMBOCTD),
npumenenue. @ocdop u ero coequnenus. Amtorponus Gocdopa. Puzndeckne
cBoiicTBa pocdopa. Xumuueckue cBorictBa docdopa (peakuu ¢ KUCIOPOAOM,
rajoreHamMH, MeTaJIaMH, CJIO’KHBIMHU BEIIECTBAMU-OKUCIUTEISIMH,
mienoyamu). [lomydenne w mnpumeHenue ¢ochopa. Dochun. Dochumpl.
®ocdopubiii anruapua. OprodocdopHas u MetadocopHas KHUCIOTHI U HX
comu. KagectBennast peakius Ha optodocdarsl. Paznoxkenue oprodochopHoit
kucnoTel. [IpuMeHenne ¢ochopHON KUCIOTHI M ee coneld. buonorndeckas
poib ¢ocdaToB. OOmas XapakTEpPUCTHKA 3JIEMEHTOB TJIABHOW TOATPYIIIBI
IV rpynmsl. Yriepoa. Amnorpomnus yriaepoga. CpaBHEHHE CTPOCHUS K CBOMCTB
rpadputa u anmaza. OyiepeH Kak HOBas MOJICKYJsipHas Qopma yriepoxa.
VYronp: XMMHUYECKHE CBOICTBA, MOJY4YeHHE W NpuMeHeHue yris. KapOuusl.
I'uaponu3 kapOupa kanmeiusa U KapOuga amomMuHusA. KapOuael mepexogHbIX
MeTauIoB (kene3a, Xpoma M JAp.) KaK CBEpXIpOUHbIC MaTepuaibl. OKCHIBI
yriepoja. DIEKTPOHHOE CTPOCHHE MOJIEKYNbl YrapHoro raza. YTrollb u

MIPOMBIIIJICHHBIE CTIOCOOBI MOTYYEHUS
BaXHEHIINX HEOPraHUYECKUX BEIIECTB;

— IPUBOJIUTH IIPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKHii B IPUPO/IE,
IIPOM3BOJCTBEHHBIX IIPOIIECCaX U
KU3HEACSITEIbHOCTH OPraHu3MOB;

— 00OCHOBBIBATh MPAKTHYECKOE
HCTOJIb30BaHNE HEOPTraHWYECKUX BEIIECCTB U
HX PEaKUUH B IPOMBIIIJICHHOCTH U OBITY;

— BBITIOJTHATh XUMUYECKUH SKCIIEPUMEHT T10
pacro3HaBaHUIO U MOJTYYCHUIO
HEOPraHMYECKHX BELIECTB, OTHOCSIIUXCS K
Pa3NUYHBIM KJlaccaM COCIUHEHHH, B
COOTBETCTBHH C ITPABUJIAMH H IPUEMaMU
Oe3omacHo paboTHI Ipu padboTe ¢
XMUMUYECKHMH BELIECTBAMH U J1Ja0OpaTOPHBIM
000pyIOBaHUEM;

— TPOBOAMTH PacueThl HA OCHOBE
XUMHYECKUX (OPMYIN U YypaBHEHHN PEaKIIHIA:
pacdeThl MacCoBOM J10J11 (MacChl)
XUMHYECKOTO COCJIMHEHUS B CMECH; PacUeThl
Macchl (00beMa, KOTMIECTBA BEIIECTRA)
MIPOAYKTOB PEAKIUH, €CJIH OJTHO U3 BEILECTB
JIaHO B N30BITKE (MMEET MPUMECH ); PaCcUeThI
MaccOBOH W 00BEMHOM JI0JIN BBIXO/1A
MIPOAYKTA PEAKLUH OT TEOPETUUECKU
BO3MOXKHOT'0; pacdyeThl Macchl (00bema,
KOJINYECTBA BEIIECTBA) POYKTa PEaKIIHH,
€CJIM OIHO U3 BEILECTB JaHO B BUJAE PACTBOPA C
onpeIeICHHOW MacCOBOM tonei
PacTBOPEHHOTO BEIIECTBA;

— OCYILECTBIIATH OUCK XUMHYIECKOH
nHGOPMALIUH 110 HA3BAHHSM,
HACHTHU(PHUKATOpAM, CTPYKTYpPHBIM popMynam
BEIIECTB
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yrapHelid Ta3 Kak BOCCTAHOBUTENH. Peakiust yrapHoro rasa ¢ paciiaBamu
menoueii. CuaTe3 dopmuaroB. OOpazoBaHHE YrapHOTO ra3a IMPH HETIOJHOM
cropaHuu yrid. buonorumueckoe peiictBue yrapHoro rasa. Ilomydenune u
NPUMEHEHUE YTrapHOro ra3a. YTJCKUCHBIH Ta3: MOJy4YeHHE, XUMUYECKHE
CBOICTBa (B3aMMONEHCTBUE YTIEKUCIIOTO Ta3a ¢ BOJOW, IIETI0YaMH, MarHueM,
MEPOKCHAAMH METAJUIOB). OJEKTPOHHOE CTPOEHWE VYIJIIEKHUCIOTO rasa.
YronpHas kucioTa u ee coiu. KapboHaTel 1 rHapoKapOOHATh: UX MMOBEICHHE
npu HarpeBaHuM. HaxokJeHue KapOOHATOB MarHusl M KajlblHs B IPUPOJIE:
KOpaJljibl, >KEMUYYT, WM3BECTHIKH (M3BECTKOBBIE I'OPbI, KAapCTOBBIE IELICPHI,
CTaJIaKTHUTHI U cTanarMuthl). Kpemuuii. @usnyeckne 1 XMMUYEeCKUE CBOHCTBA
KpeMHHUs. Peakuuu ¢ yriiem, KHCIOPOIOM, XJOPOM, MarHueMm, pacTBOPaMHU
nienoyeii, cepoBonopoaoM. CuilaH — BOJOPOJHOE COCOUHEHUE KPEMHUSIL.
Cumumunet. [lomyuenne n mpumenenue kpemuus. Oxcua kpemuus (IV), ero
CTpoeHue, (U3NUECKHE W XMMUYECKHE CBOMCTBA, 3HAUEHHE B MPHPOJEC M
npumeHeHue. KpeMHueBble KHCIOTBI M UX COJHM. [MAPONHM3 CHIIMKATOB.
CunukaTHple MUHEpPaIbl — OCHOBa 3eMHOU Kopbl. bop. Okcun 6opa. bopHas
KHCIOoTa M ee¢ coiu. bypa. Bomopomuble coemuHeHus Oopa — OoOpaHbI.
[Mpumenenue coequHEHM OOpa.

Hdemonctpannu. 1. T'operme Bomopoma. 2.llomyduenune xiopa (omeiT B
npobupke). 3. OKUCIUTENbHBIE CBOWCTBA PACTBOPA THUIOXJIOPUTA HATPHSL.
4. OnbiTel ¢ OpomHON BojoH. 5. IlnmaBnenuwe cepwl. 6. [openme cepsl B
kuciopoge. 7. BzaumoneiictBue xeneza ¢ cepoi. 8. ['opeHue cepoBopopona.
9. Ocaxnenune cynbunos. 10. CpoiictBa cepHucroro rasa. 11.JlelicTBue
KOHIICHTPUPOBAHHON CEpHOM KHMCIIOTHI Ha Meb U caxaposy. 12. PactBopenue
ammuaka B Bome. 13. OcHOBHBIE CBOHCTBAa  pacTBOpa aMMHaka.
14. Karanutnueckoe okucienne ammuaka. 15. [lomyuenne okcuna azora (I11)
ero OKHCIIeHHe Ha Bo3ayxe. 16. JleiicTBue a30THOW KHCJIOTHI HA MEIb.
17. T'openue docdopa B kucnopoze. 18. [lpespaienue kpacHoro ¢ocdopa B
Oemblii u ero ceedeHne B TemHOTe. 19. B3ammopeiictBue docdoproro
anruapuna ¢ Bogou. 20. O6pasusl rpadura, anmasa, kpemuus. 21. ['openue
yrapHoro rasa. 22. TymeHue TutaMeHd YTIeKHCIbIM Ta3oM. 23. Pa3noxeHune
mpamopa. Jlabopatopusie onbIThl. 1. [lodydeHue xjopa U HU3ydeHUE €ro
cBoiicTB. 2. CBoiicTBa Xyopconepxamux oroenuBateneil. 3. CoiicTBa Opoma,
nona W umx conei. 4. M3yueHue CBOWCTB CEpHOW KHUCIOTHI W €€ COJIEH.
5. 3ydenne CBOMCTB BOJHOrO pacTBopa ammuaka. 6. CBoiicTBa coneit

; — KPUTHYECKU OICHUBATH U
HWHTEPIPETHPOBATh XUMUYIECKYFO
“H(OPMAITHIO, COAEPIKAITYIOCS B COOOIIEHHUSX
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amMmonus. 7. KadecTBeHHass peaknus Ha KapOoHaT-uoH. 8. McmbeiTaHue
pacTBoOpa CHJIMKaTa HaTpus WHOUKATOpoM. 9. O3HakomIleHHWE ¢ oOpasmaMu
TMPUPOAHEIX CcHiIuKaToB. IlpakTmdyeckme padoThl. 1. DKcrepuMeHTATBHOES
pelieHue 3a1a4 mo teme «l anoreHsr». 2. DKCIePUMEHTAIBHOE PEIICHUE 3a1a4
mo Teme «XambkoreHe». 3. [lomydyenne amMMmaka W W3y4e€HHE €r0 CBOWCTB.
4. DKCepuMEHTATFHOE pelIeHre 3a7ad Mo TeMe «DIEeMEHTHI IOATPYIIITEI
a30Tay

OOmurue cBOMCTBA
MeTauioB (4 1)

OO0mwmii 0630p 37eMEeHTOB — MeTauoB. CTpOCHUE U CBOWCTBA MPOCTHIX
BEILIECTB-METAJUIOB. DJIEKTPOXUMHUYECKUI Psill HANIPSDKEHUH METaJIIOB.
Mertannuueckue KpucTaInueckue pererku. [lonyyenne u npumMeHeHue
MmetayutoB. CrutaBbl. XapakTepUCTHKa HanOoJiee N3BECTHBIX CILIABOB.
Jdemoncrpauuu. 24. Komnekius metamnos. 25. Kouiekuus MUHEpaIoB U pyad

— pacKpbIBaTh Ha IPUMEPAX POJIb XUMHUH B
MPAaKTHYECKON ESTENEHOCTH YeTIOBEKa,

— aHAJIM3UPOBATH COCTAB, CTPOCHHE U
CBOICTBA BEIIECTB, MPUMEHSS MOJI0KECHHUS
OCHOBHBIX XUMUYECKHX TEOPUIl: CTPOCHHS
aToMa, XMMHUYECKOH CBSI3H, a TAKKE
yCTaHAaBIUBATh PUYNHHO-CIIC/ICTBEHHBIE
CBSI3U MEX/Iy CBOMCTBAMH BEILIECTBA U €TO
COCTaBOM H CTPOCHHUEM;

— XapaKTepHu30BaTh (PU3NIECKUE CBOMCTBA
HEOPraHMYECKHUX BEIIECTB U YCTAaHABIHBAThH
3aBUCHMOCTD (DPM3HMUYECKUX CBOMCTB BEIECTB
OT TUIIAa KPUCTAITHIECKON PEIIeTKY;

— XapaKTepH30BaTh 3aKOHOMEPHOCTH B
N3MEHEHHU XMMHUYECKHX CBOHCTB MPOCTHIX
BEILIECTB-METAJIOB;

— 00OCHOBBIBAThH MPAKTHYECKOE
UCIIOJIb30BaHNE HEOPTaHUUECKUX BEIIECTB U
UX peaKIyil B IPOMBIIIEHHOCTH U OBITY;

— TIPOBOJIMTH pacyeThl HA OCHOBE
XUMHYECKUX (POPMYIT U YpaBHEHHI peaKIuii;
— OCYIIECTBIIATH MOUCK XMMHUYECKOI
nHGOPMALIUH IO HA3BAHHSM,
UACHTHUPHUKATOpAM, CTPYKTYpPHBIM popMynam
BEIIIECTB;

— KPUTHUYECKU OLEHUBATh U
HWHTEPIPETHPOBATH XUMUYIECKYFO
“H(OPMAIIHIO, COACPIKAIIYIOCS B COOOIIECHUAX

Brinonnenue
TECTOBBIX paboT

B COOTBETCTBHH C
YHuBEpcaIbHbIM
KOIU(PHUKATOPOM
11,1221,22,23,
24,25,26,2.7,2.8,
2.9,2.10, 211, 3.1,
3.2,3.3,34,35,4.1,
42,5.1,6.1
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CpeACTB MaccoBOM MHPOPMALIUH, pecypcax
WHTEPHETA, HAyYHO-TIOMYIAPHBIX CTAThSIX C
TOYKH 3pEHUS €CTECTBEHHOHAYYHOMN
KOPPEKTHOCTH B LIEJIAX BBISBICHUS
OIMOOYHBIX CYXKICHUNA U (JOPMHUPOBAHHS
CcOOCTBEHHOM TIO3HIINY. BBITyCKHUK Ha
yrIIyOJICHHOM YPOBHE MOTYYUT BO3MOKHOCTD
HAYYHUTHCS:

— WHTEPIIPETHPOBATH JaHHBIE O COCTABE U
CTPOCHUH BEIICCTB, MOTYUYCHHBIC C TOMOLIBIO
COBPCMCHHBIX (1)I/I3I/IKO'XI/IMI/I‘-ICCKI/IX METOA0B

Metayibl
IJIABHBIX
noarpynmn (18 )

[enounple Mertammiel. OOmEas xapaKTepUCTHKA DJIEMEHTOB  TIIaBHOM
noarpynmnbl [ rpynnel. CBolcTBa IIENOYHBIX MeTaJIoB. Pacmo3naBaHue
KaTUOHOB JUTHUS HaTpud M Kanus. Harpuit um xamuii — mnpeacraBuUTeNn

LIEJIOYHBIX METAJUIOB. XapaKTepHble peakuuu Hatpus U kanus. [lomyuenue
MIETOYHBIX MeTatoB. OKCHIBI W TEpOKCUAbI HaTpus W Kamus. CoelnHEeHUS
HaTpud WU Kajus. Conu HaTpus, Kajlud, UX 3HAYCHUC B NPHUPOAC U KHU3HU
yenoBeka. Cosla M eIKUil HaTp — BaXKHeHIIne coeMHeHus HaTpus. bepumid,
Mar"ui, IMeNI0YHO3eMeNbHbIe MeTautbl. O0mmas XapakTepucTHKa 3JEMEHTOB
rmaBHoi moarpymmel Il rpynmel.  AMGOTEpHOCTh OKcHAa W THAPOKCHAA
6epmmmust. Okpacka IIaMeHH COJISIMU ITIEIOYHO3EMENIbHBIX METAJII0B. Maruuit
W Kampluii, WX o0Omas XapakTepuCTHKa Ha OCHOBE TIOJOXKECHHS B
[lepuonuueckoit cucreme snemeHToB . . MenzaeneeBa U CTpOEHUS aTOMOB.
[Monyuenue, ¢unveckre M XUMHYECKHE CBOWCTBA, NPUMCHEHHE MarHus,
KajJgblus U UX COGJII/IHGHI/Iﬁ. Coan Maruus u KaJibllys, UX 3HAUYCHUEC B IIPHUPOJIC
Y JKU3HU 4enoBeka. JKecTKOCTh BOJBI U CITOCOOBI €e yCTpaHeHHs. ANFOMHHUH.
PacripoctpanenHocTs B TpHpOJle, (DM3MUYECKHE W XWUMHUYECKHE CBOWCTBA
(oTHOIIEHNE K KHCIOPOAY, TajoreHaM, pacTBOpaM KHCIOT U IIEJOYeH,
amromorepmust). [lpomsBoactBo  amromuHus. llpuMeHeHwWe — amOMHHUS.
AmdorepHOCTs OKcHAa U ruApokcua amomuansa. Conun amomunus. [lonHoe
pa3joXeHne BOJOW COJIeH aNIOMHHHA CO CIa0BIMH JByXOCHOBHBIMHU
KHUCJIOTaMH. AJIFOMUHATHEl B TBEPAOM BHUAC W B pPacTBOpE. Kommnnekcubie
coeauHeHus: amoMuHus. OnoBo W cBuHel. DuU3NUECKHE M XUMUYECKHE
CBOMCTBA (peakiMu ¢ KUCIOPOIOM, Kuciotamu), mpumenenune. Comu ososa (1)
u cuHNA (I1). CBUHITOBBIN aKKyMYJISTOD.

— pacKpbIBaTh Ha MpUMEpax pPOjib XUMHH B
(hopmupoBaHUHU COBpPEMEHHOU Hay4HOH
KapTUHBI MHpa M B IpPaKTUYECKOU
JIeTEIIbHOCTA YEJIOBEKA, B3aUMOCBS3b MEKIY
XUMUEHN U IPYTUMHU €CTECTBEHHBIMU HAyKaMU;
— COIIOCTABJISATh HUCTOPUYECKHE BEXH
pa3BUTHA XUMHH c HUCTOPUYECKUMU
MEPUOaMH PAa3BUTUSL IMPOMBILUICHHOCTH U
HayKd [Js1 NMPOBEACHUSI aHalIu3a COCTOSHUS,
MyTeN pa3BUTHUS HAYKU U TEXHOJIOTHUI;
aHaJU3UPOBaTh COCTaB, CTPOCHHUE U CBOMCTBA
BEILECTB, NPHUMEHSS TIOJOKEHUS OCHOBHBIX
XUMUYECKUX  TEOpUH: CTPOEHHUS  aToMa,
XUMHUYECKOM CBS3M, a TAaK)XE YCTAaHABJIMBATH
NPUYUHHO-CIIEICTBEHHbBIE CBSI3U  MEXIY
CBOMCTBaMU BEILIECTBA M €ro COCTABOM U
CTPOEHUEM;

— XapaKTepu30BaTh (PU3MYECKHe CBOHCTBA
HEOPraHWYECKUX BEIIECTB M YCTaHAaBJIMBATH
3aBUCHMOCTh (DM3UYECKUX CBOWCTB BEIIECTB
OT THIIa KPUCTAJUIMYECKON PELIETKH;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH
B U3BMEHEHUN XHMHUYECKHX CBOMCTB IMPOCTHIX
BEIIECTB, BOJOPOJHBIX COEAMHEHHWH, BBICHINX

KontponbsHas
pabora.
[IpakTnueckas
paborta 5, B
COOTBETCBHH C
YHuBEpcaIbHbIM
KOAU(UKATOPOM
11,1221,22,23,
24,25,26,2.7,2.8,
2.9,2.10, 2.11, 3.1,
3.2,3.3,34,35,4.1,
42,51,6.1
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HemoHcTpanuu. 26. OkpaniBaHue IUIAMCHH COJIIMUA  IIEIIOYHBIX U
MIEIOYHO3EMENBHBIX  MeTauIoB. 27. BlammopmelicTBue HaTpusi ¢ BOJIOW.
28. BzaumogeiictBue Kaiabiust ¢ Bomou. 29. Kommekims —«ATIOMHUHHRY.
30. IInaBnenue amomunug. 31. BsaumonelicTBue amOMUHHS CO IENOYEIO.
32. AmoMoTepMus

JladopaTopHble onbiThl. 10. OkpaimBaHue IUTAMEHH COCIUHCHHSIMHU
IeNOYHBIX MeTauioB. 11. O3HakomlleHHE ¢ MHUHEpajaMd W BaKHEUITUMU
COCIMHEHHMSIMM IIEIOYHEIX MeTa/uioB. 12. CBOMCTBA COCAMHEHUN ICIOYHBIX
MeramwioB. 13. Okpacka IUTAaMEHH COJISMH IIMEITOYHO3EMETLHBIX METAJLIOB.
14. CroiicTBa Maraus 1 ero coeauuennii. 15. CBolicTBa COEIMHEHNN KaJIbIUsl.
16. XKectrkoctes BOmbl. 17. CBoiicTtBa amromMuuus. 18. CBoicTBa cOeqUHEHUI
amomuaud. 19. CBOMCTBA 0710Ba, CBUHIIA M UX COCTUHEHHNM.

IIpakTuyeckasi paGora. 5 DKCIIEpUMEHTAIEHOE peEIIeHHe 3afad I0 TeMe
«MeTasuibl INIaBHBIX MOAIPYIIID)

OKCHJIOB Y THAPOKCHJIOB;
— TIPUBOJUTH MpUMEPBI XUMAYECKUX
peakimii,  pacKphIBAIOIIUX  XapaKTepHbIC
XUMHUYECKAE  CBOWCTBA  HEOPTaHUYCCKUX
BEIIECTB H3YUYEHHBIX KIIACCOB C IEIBI0 HX
HOeHTU(HUKAIIM ¥ OOBSICHEHHS O0JacTH
MIPUMCHCHUS;

— moa0upaTh  pearcHThl,  YCIOBHA  H
OTIPEIEIIATh MIPOTYKTHI peaximi,
MTO3BOJISAIONIUX PEaNU30BaTh J1a00paTOpHBIE U
ITPOMBITIJICHHBIC CHOCO6I>I IMOJIy4CHUA
Ba)KHEUIIINX HEOPTaHHYECKUX BEIICCTR;

— 00OCHOBBIBATH MPaKTHYECKOE
UCIIOJIb30BaHUE HEOPraHUYECKUX BEIIECTB U
WX PEAKIUH B MPOMBIIIJICHHOCTH U OBITY;

— BBIMTOJHATh XUMHUYCCKUA DKCTICPUMEHT IO

pacrno3HaBaHuio n MMOJIYy4YCHUIO
HCOPraHUYCCKUX BCIICCTB, OTHOCANIUXCA K
Ppa3InYHbIM Kj1accaM COCILPIHGHPIﬁ, B

COOTBCTCTBUM C TIIpaBWJIaMHU MW IIpUeMaMiu
Oe3omacHOi  paboTel Tmpu  paboTe ¢
XAMHYECKHMH BEIIECTBaMU H J1ab0paTOpPHBIM
0bopynoBaHHEM;

— TIPOBOJINTH pacyeTsl Ha OCHOBE
XUMUYECKUX (GopMya M ypaBHEHHH peaxIuid:
pac4eTst MacCoBOM JTOJTH (Maccer)

XUMHYECKOTO COCTMHEHUSI B CMECH; PacdeThl
Macchl  (0ObeMa, KOJNWYeCTBa  BEIECTBA)
MPOJIYKTOB PEaKLMH, €CIH OJHO U3 BEIIECTB
JaHO B M30BITKE (MMEET MPUMECH); PacUeThl
MaccoBOW WM OOBEMHOM JOJMM BBIXOJA
MpPOAYKTa  peakuud  OT  TEOPETHUYECKU
BO3MOXHOT0; pacueTbl Macchl (oObema,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIUH,
€CII OJIHO M3 BENIECTB JJAHO B BUJIC PACTBOpA C
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onpeeIeHHON MaccoBOM Jonen
PacTBOPEHHOTO BEIIIECTBA;

— OCYIIECTBIISTh TTOHCK XUMHYECKOH
nHpOpPMAaLUH o Ha3BaHMSAM,
naeHTu(uKaTopaM, CTPYKTYpPHBIM (opmMyiaMm
BEIIECTB;

— KPUTHUYECKU OLICHUBAThH u
HWHTEPIPETUPOBATD XUMHYECKYIO
rH(OPMAITHIO, COAEPIKAITYIOCS B COOOMIEHHSIX
CpeACTB MaccoBOW HH(QOpManuu, pecypcax
MHTEpHETa, HAYYHO-TIOMYJISIPHBIX CTaThIX C
TOYKH 3peHus €CTEeCTBEHHOHAYYHOI
KOPPEKTHOCTH B LeJSIX BEISIBIICHUS
OmMOOYHBIX CYXIeHHH U (HOPMHUPOBAHUS
coOCTBEHHOU TTO3UITNH; — HaxOJWTh
B3aMIMOCBSI3H MEXAY CTPYKTYPOH M (yHKITHEH,
MIPUYUHON ¥ CIICJCTBUEM, TCOpHEH U (hakTaMu
Opyd  aHanu3e TPOOJIEMHBIX CHTyallMid |
000CHOBaHMM TIPUHUMAEMBIX pEIIeHnH Ha
OCHOBE XMMHUUYECKUX 3HAHUI.

— ¢opMynupoBaTh  LieNb  MCCIICOBaHUS,
BBIBUTaTh M TPOBEPATh 3KCIEPUMEHTAIHHO
TUTIOTE3bl 0 XUMHYECKHX CBOHCTBAaX BEIIECTB
Ha OCHOBE WX COCTaBa M CTpPOCHUS, UX
CIIOCOOHOCTH  BCTyNaTh B  XMMHYECKHE
peakmuu, O  XapakTepe ©  IPOAYKTax
Pa3IMYHBIX XUMHUYECKUX PEaKIINH;

— CaMOCTOSITENIbHO TUTAHUPOBATH u
MIPOBOJNTHh XHMHYECKHE OSKCIIEPUMEHTHI C
coOJII0ZIcHHeM TIpaBuil 0e30macHON padoThl C
BEILIECTBAMHU u 71a60PaTOPHBIM
o0opyoBaHUEM;

— UHTEPIPETUPOBATh JaHHBIE O COCTaBe H
CTPOCHUM BEIECTB, MOIYIYCHHBIC C ITOMOIILIO
COBpPEMEHHBIX (DM3UKO-XHUMHUYECKUX METOJIOB
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MeTtaminl
IMOOOYHBIX
noarpym (28)

Oobmas xapakrepucTrka nepexoausix MetaioB [—VIII rpynn. OcoGennoctu
CTPOCHHS aTOMOB TIEPEXOMHBIX MeTauioB. O0mie GuU3nIecKre 1 XUMHUICCKHE
cBoiictBa. IIpumenenue wmetamwioB. XpoM. DU3MYECKHE CBOMCTBA Xpoma.
XUMHUECKHE CBOWCTBA XpoMa (OTHOILICHHWE K BOASHOMY Mapy, KHCIOPOAY,
XJIOpy, pacTBopaMm KucioT). [lonydenne u mpumenenue xpoma. CoearHEHUS
xpoma. M3MeHeHHWE OKHCIUTENHbHO-BOCCTAHOBUTENBHBIX H  KHCIIOTHO-
OCHOBHBIX CBOWCTB OKCHIOB M THIPOKCHUIOB XpOMa C POCTOM CTENEHHU
okucieHus. AmdorepHbsle cBolicTBa okcuiaa W ruapokcunma xpoma ().
Oxkucnenne coneit xpoma (III) B xpomartsl. B3auMHbIe TIepexoapl XpOMaToB U
JUXpOMaToB. XpoMaTbl M TUXPOMAThl Kak okuciurtend. [lonHoe pasnokeHue
Bojoii cosedt  xpoma (III) co cmaObIMH JBYXOCHOBHBIMH  KHCIJIOTaMHU.
Kommnekcuble coenuHeHus xpoma. Mapranen. ®usnueckue CBOICTBa
Mapraiia. XWMHYeCKHe CBOWCTBA MapraHia (OTHOIIEHHE K KHCIOPOAY,
XJ0py, pactBopaMm kucioT). IlomydeHnue u mnpumeHeHue Mmapranma. Okcun
mapranma (IV) kak okucnurens W kartamuzatop. llepmaHraHaT kamms Kak
okucnutenb. Oxcua u ruapokcua Mapranma (II): momydenwme u cBolcTBa.
Coenunennst mapranna (I11). Manranat (V1) kanust u manrasar (V) xamusi, ux
nonyuenue. JKemeso. HaxokmeHue B Tmpupoje. 3HaUeHUE >Kee3a st
opraHuszma 4eyoBeka. @U3nyecKrue CBOMCTBA kene3a. XUMHUYECKHE CBOMCTBA
JKene3a (B3aMMOJICUCTBHE C KHCIOPOJIOM, XJIOPOM, CEpOM, YIJIeM, BOJIOM,
KHCJIOTaMH, pacTBopaMu cosieit). CriiaBel xkenesa ¢ yriaeponom. [lomyuenue u
npuMeHeHue xkene3a. CoenuHenns xesne3a. CpaBHEHNE KUCIOTHO-OCHOBHBIX U
OKHCIIUTENbHO-BOCCTAHOBUTENLHEIX  CBOMCTB THupokcuna xenesa (II) u
rugpokcuaa xenesa (1), Comu xenesa (IT) u sxemesa (I1T). Mertoas! epeBoaa
coneit xene3a (I1) B conu xenesa (I11) u odopaTHo. [TosHOE paznokeHue BOIOH
coneit xxene3a (I11) co cmabbiMu IByXOCHOBHBIME KUCIOTaMH. OKHUCIUTEIHHBIE
cBoiicTBa coemuHeHud okene3a (III) B peakmusx ¢ BOCCTaHOBUTEISIMHU
(mogumoMm, cepoBOAOPOAOM W Meaplo). lluaHuWIHBIE KOMIUIEKCHI JKeJesa.
KauectBennsle peaknnyu Ha uoHkI xenesa (1) u (III). eppuTtsl, ux moryueHue
u npumenenue. Menp. Haxoxpaenume B mnpupone. buonormueckas pouib.
Ousznyueckre W XUMUYECKHE CBOWCTBA (B3aWMMOICHCTBHE C KHCIOPOJIOM,
XJIOPOM,  CEpOH,  KHCIOTaMH-OKUCIHTENsIMH, — xyopuiaoMm  xkernesa (111)).
BsaumoneiicTBue Menu ¢ KOHIEHTPUPOBAHHBIMU COJITHOH, OPOMOBOAOPOIHON
M HMOJHOBOAOPOJHOW KucioTaMH 0Oe3 foctyma Bosayxa. llomydenue u
npumeHenue meau. Okcun u ruapokcua mean (1I). Comu menu (11). Mennbrid

— pacKpbIBaTh Ha MpUMEpax pojidb XUMHH B
hopmupoBaHUT COBpPEMEHHOU Hay4HOH
KapTUHBl MUpa M B  IPAKTUYECKOU
JIEATEIbHOCT  4YEJIOBEe- Ka, B3aHMMOCBA3b
MEXIYy XUMHUEH U JPYTUMH €CTECTBEHHBIMU
HayKaMy;

— CONIOCTaBJIATh HCTOPUYECKUE BEXU
pa3BUTHS XUMUHU c HUCTOPUYECKUMHU
MEPUOIaMH PA3BUTHUS IPOMBIIUIEH- HOCTH U
HAayKHU JJIs OPOBENCHUS aHa- JIN3a COCTOSHMS,
MyTEN pa3BUTHUSA HAYKU U TEXHOJIOTHUI;

— aHAJIU3UPOBAaTh  COCTaB, CTPOCHUE U
CBOIMCTBa BEUIECTB, NMPUMEHSA MO- JOKEHUS
OCHOBHBIX XHMMHYECKHX TEOpUN: CTPOCHUS
aToMa, XHUMHYECKOHM CBSI3M, a  TaKke
yCTaHaBJIUBAaTh MPUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXJY CBOMCTBaMH BEIIECTBA M €r0
COCTaBOM M CTPOCHUEM

— XapaKTepu30BaTh (PU3MYECKHe CBOHCTBA
HEOPraHWYECKUX BEIIECTB M YCTaHABJIUBATH
3aBUCHUMOCTh (DU3UYECKUX CBOWCTB BEIIECCTB
OT THIIAa KPUCTAJUIMYECKON PELIETKH;

— XapakTepu3oBaTh  3aKOHOMEPHOCTU B
U3MCHCHUM XUMHYECKHX CBONCTB MPOCTHIX
BEILIECTB, BOJIOPOJIHBIX COEJUHEHUM, BBICIIUX
OKCUJIOB U TUJPOKCHUJIOB;

— TIPUBOJTUTH MIPUMEPHI XUMHUYECKUX
peakuui,  pacKphIBAIOIIMX  XapaKTepHbIE
XMMUYECKHE  CBOWCTBA  HEOPraHUYECKUX

BCIICCTB MU3YYCHHBIX KJIACCOB C HCJIBKO HUX

uaeHTU(UKAIIM W OOBSICHEHHS 00JacTH
MIPUMEHEHUS;

— mo0upaTh pEeareHTsl, YCIIOBUSA H
OTIpEIEIATh TIPOTYKTHI peaKIuiA,

MO3BOJISIIOIIMX pealn30BaTh JIaOOpPAaTOpHbIE M

[IpakTnueckue
paboThl 6 -8, B
COOTBETCBHH C
YHuBEpcaIbHbIM
Ko(hUKATOPOM
11,12,21,2.2,23,
24,25,26,2.7,2.8,
2.9,2.10, 211, 3.1,
3.2,3.3,3.4,35,4.1,
42,5.1,6.1
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kymopoc. Ammuakatel Meau (I) u memu (II). IMomyuenme oxcuma menm (1)
BoccTaHOBiIeHHWeM ruapokcuaa meaw (1) rmoxoszoi. [lomyuenue xmopuma u
nomuma wMenu (I). Cepebpo. Dusmdeckne W XUMHYECKHE CBOMCTBA
(B3aMMOCHCTBHE C CEPOBOJOPOJOM B MPHUCYTCTBHUHM KUCIOPOJA, KUCIOTAMHU-
okuciutersiMu ). OcakIeHne OKcHaa cepedpa MpHu MeHCTBUN MIETOYH Ha COJH
cepedpa. AMMuakaThel cepedpa Kak okuciuTenn. KadecTBeHHasw peakiusi Ha
noHsl cepebpa. Ilpumenenue cepebpa. 3omoro. Ou3MUYECKHEe U XUMUYECKHE
CBONCTBA (B3ammMoneiicTBue c XJI0pOM, «LIapCKOu BOJKOW»).
3omoToxopoBogopoaHas kuciora. [uapokcmm 3omota (III). Komrmekcs
30m0Ta. CriocoObl BBIACTICHUS 30JI0Ta U3 30JI0TOHOCHON moposl. [Ipumenenue
3onota. lunk. dusnueckue W XUMHUYECKHE CBOWCTBA (B3auMOeicTBHE C
raJioreHaMH, KHUCIOPOAOM, CEpOil, BOMOW, paCTBOpAMH KHUCIOT M IIETOYeH).
[lomydenune n npuMeHeHHE INHKA

AMDOTEpHOCTh OKCHJIA ¥ THAPOKCHIA IIMHKA. BaxkHeHIue conu 1uHKa.
Hemonctpannu. 33. BzanmMopeiictBue XpoMa C COIISTHOM KHCIOTOH 0e3
moctyma Bo3ayxa. 34. Ocaxaenne ruapokcuaa xpoma (III) u okucnenne ero
MEPOKCUIOM BOJIOPO/IA. 35. Paznoxenue Juxpomara aMMOHHMS.
36. PaznoxxeHne mepokcuaa BOAOpOJa MO NEHCTBHEM JMOKCHIA MapraHIa.
37. Komnexkmust  «Kenezo m ero crmaBe». 38. OcaxkneHue THAPOKCHIA
xkenesa (II) u okucinenue ero Ha Bo3ayxe. 39. Beimenenue cepeOpa u3 ero
cosieli nericteueM meau. JlagopaTopHbie onbIThl. 20. CBOMCTBA COSIMHEHUI
xpoma. 21. CBoiicTBa MapraHua u ero coequHeHu. 22. M3ydeHne MUHEpaIoB
xkenesa. 23. CeoiicTBa kenesa. 24. CBolicTBa MEIH, €€ CIIJIABOB U COSIMHECHUH.
25. CBoiicTBa LIMHKA U €r0 COEAUHEHUI.

MpakTnyeckne padorbl. 6. [lomydenne meanoro kymopoca. [lomydyenne
JKEJIE3HOTO Kyrmopoca. 7. DKCHepUMEHTAIIbHOE pelIeHHe 3a]a4 10 TeMe
«Mertamisl mobouHBIX IoArpynmy. 8. [lomyduenune comu Mopa

MIPOMBIIIJICHHBIE CHOCOO0BI MOTYYeHUS
BO)KHEHIINX HEOPTaHMYECKUX BELIECTB;

— 000CHOBBIBAThH HpaKTHIECKOe
HCHOJIb30BaHHE HEOPTaHUIECKUX

BEIECTB U UX PEAaKNuil B MPOMBIIIICHHOCTH U
OBITY;

— BBINIOJHATh XUMHYECKUH IKCIEPUMEHT II0
pacro3HaBaHUIO u MOJTYYECHUIO
HEOPTaHMYECKUX BEHIECTB, OTHOCAIIMXCS K
pasmMYHBIM  KjJaccaM ~ COCAMHEHHH, B
COOTBCTCTBUM C TIIpaBWJIaMHU MW IIpUCMaMU
OesomacHoii  paboTel mpu  pabore C
XMMHYECKHMH BEIIECTBAMH U J1TaOOpaTOPHBIM
000pyIOBaHUEM;

— IPOBOAMTH pacyeTsl Ha OCHOBE
XUMHYECKAX (OPMYNT M YpaBHEHWH peaKInid:
pacueTsl MaccoBO’ JI0IH (maccer)

XUMHYECKOTO COCTUHEHUS! B CMECH; PacdeThl
Maccel  (0ObeMa, KOIWYECTBA  BEIIECTBA)
NPOIYKTOB PEaKIWH, €CIM OJHO W3 BEUICCTB
JAaHO B M30BITKE (MMEET MPHUMECH); pacyueThl
MaccoBOW WM OOBEMHOM JIOMM  BBIXOAA
MPOAYKTa  Peakuud  OT  TEOPETHUYECKU
BO3MOXKHOTO;  pacyeTbl Macchl (0Obema,
KOJIMYECTBA BEIECTBA) MPOAYKTa PEaKIVH,
€CJIM OIHO M3 BEILECTB JJaHO B BUJE PACTBOPA C

OIPEJIETICHHON MaccoBOM JloJen
PacTBOPEHHOTO BEIIECTBA;

— OCYILIECTBIIST MIOUCK XUMUAYECKOH
nHpOpMaLUH o Ha3BaHUSM,

naeHTu(uKaTopaM, CTPYKTYpPHBIM (opmMyiaMm
BEILIECTB;

— KPUTUYECKU OLICHUBATH u
HWHTEPIPETHPOBATH XUMAYECKYIO
“H(OPMAITHIO, COACPIKAIIYIOCS B COOOIIECHHUSIX

85




CpeACTB MaccoBOM HH(QOpMaIuu, pecypcax
HHTEpPHETa, HAYYHO-TIOMYJIPHBIX CTAaThIX C

TOYKH 3peHUs €CTEeCTBCHHOHAYYHON
KOPPEKTHOCTH B LENSIX BBISIBJICHUS
OMMOOYHBIX  CYXIEHHH  u (HOpMHUPOBaHUS

COOCTBEHHOH ITO3UIINH;
— HaxXOJUTh B3aUMOCBSI3U MEXIY CTPYKTYpOMH

n  (yHKOMEH, TPUUYMHOH U  CIICACTBUEM,
Teopued W (akTaMH  TpH  aHATH3E
MpoOJIeMHBIX  CUTyalluii ¥ O0OCHOBaHHH
NPUHUMAEMBIX  pelIeHui Ha OCHOBE
XUMUYECKUX 3HAHUMU.

— ¢opMynupoBaTh  LEJNb  HCCIECIOBAaHUS,

BbIABUI'aTb W MNPOBEPATH ISKCICPHUMCHTAIBHO
TUMOTE3bl O XHUMHUYECKHX CBOHCTBAX BCUICCTB
Ha OCHOBE HX cCoCTaBa M CTPOCHHA, HX

CIIOCOOHOCTH BCTYIIATh B XUMHNYECKHUEC
peakuu, o MPOoyKTax pa3IuYHBIX
XUMUYECKUX PEaKIuii;

— CaMOCTOSITEIBHO TUTAaHUPOBATH u

NPOBOJNTh XUMHYECKHE OKCIIEPUMEHTHI C
coOJIFoIeHreM TpaBuil Oe30macHol paboThl ¢
BEIIECTBAMHU " 1a00paTOPHBIM
000pyIOBaHHEM;

— UHTEPIPETUPOBATh JAaHHBIE O COCTaBE H
CTPOCHUU BELIECCTB, MOJIYYECHHBIE C MOMOIIBIO
COBpPEMEHHBIX (DN3NKO-XHUMHUYECKUX METOJIOB

CtpoeHue
BemecTBa ( 14 )

Crpoenne aroma. Hyxmuael.  M3oronsl.  [edexr  wmaccbl.  Tumbl
paluMoaKkTUBHOIO pacnanga. TepMmosiiepHeld cuHTE3. OTKpbITHE HOBBIX
XUMHAYECKUX DJIEMEHTOB. SlnepHble peakiuuu. THIBI SAEPHBIX PpEaKIHi:
meneHne W cuHTE3. CKOpPOCTh peaknuy PaguOaKTHBHOTO — pachajia.
[IpumeHeHre paguOHYKIMAOB B MEIWIMHE. METoJ MeUYeHBIX aTOMOB.
[IpumeHeHne pagMOAKTUBHBIX HYKIHWAOB B TeoxpoHonoruu. CoBpeMeHHas
MOJIeTh CTpoeHHs aToMa. KopmycKynsipHO-BOJTHOBBIE CBOWMCTBA JJIEKTPOHA.
IIpencraBienne o kBaHToBOM MexaHuke. CoorHomieHue ae bpoiins. [Tpuanun

— packpbIBaTh Ha IPUMEPAX POJIb XUMHUHU B
(hopMHPOBaHUH COBPEMEHHON HayYHON
KapTUHBI MUpa U B IPaKTUYECKON
JESTebHOCTH YeJI0BEKA, B3aNMOCBSI3b MEXKTY
XUMHEH U IPYTUMH €CTECTBEHHBIMH HayKaMH;
— CONOCTABJIATh UCTOPUUECKUE BEXU
Pa3BUTHUS XUMHUHU C HCTOPUIECKUMU
MIEPHOAAMH Pa3BUTHSI MPOMBIIIJICHHOCTH U

Brinonnenue
TECTOBBIX 3aJIaHUI B
COOTBETCBHH C
YHUBEpCaIbHbIM
KOU(UKATOPOM
11,12,21,22,23,
24,25,26,2.7,2.8,
2.9,2.10,2.11, 3.1,
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HeonpezaenenHocty | eitzendepra. [lonsatue o BonHOBoW pyHKIMU. KBaHTOBBIE
yrcna. AToMHas opoutans. PacrpeneneHue 371€KTpOHOB MO SHEPIETHYECKUM
YPOBHSM B COOTBETCTBUM C IPHUHLMIIOM HAaMMEHBIIEH SHEPIHuH, MPaBUIOM
Xynga w npunHiunoMm [laymn. OcoOCHHOCTH CTPOEHHUSI SHEPreTHUECKUX
ypoBHEH aTOMOB d-3JeMEHTOB. ONEKTpoHHass KOHUTypalus aroma.
Knaccnpukamnuss XHMHYECKHX JJIeMEHTOB (s-, p-, d-, f-omementsn).
DONeKTpoHHbIE KOH(UTYpaluH TOJIOKUTEIBHBIX W OTPHLATENBHBIX HOHOB.
OcHoBHOE W BO30YKACHHBIE COCTOSHHUS aTOMOB. BalleHTHBIE 3JEKTPOHBI.
DJIeKTpOHHAs MPUPOJAa XHMHYECKOW CBS3M. BHIBI XUMHYECKOH CBS3M.
KoBaneHTHast cBs3p M €€ XapaKTEPUCTUKHU (3HEPrusl CBsI3W, JUIMHA CBS3H,
BaJICHTHBIM  YTOJl, KpaTHOCTb CBSI3U, IMOJISIPHOCTH, TOJSPU3YEMOCTb).
KoBanentnass HemomspHas © ToOJNsApHas CBsA3b. OOMEHHBIA W JTOHOPHO-
aKIENITOPHBIA MeXaHW3M O0pa30BaHUS KOBAJICHTHOH TONAPHOW CBSI3U.
I'eomeTpuss Monekynbl. JUOOMbHBIA MOMEHT CBSI3U, JUIIOIbHBIA MOMEHT
MOJIEKYJIbl. XUMu4ecKas CcBsi3b. MoHHas cBsi3b. OTIHYME MEXKIYy MOHHOHU M
KOBAJICHTHON CBA3bI0. CTpoeHue TBEpAbIX Tel. THUIMBl KPUCTAUIMYECKHUX

pEeIIETOK HMOHHBIX coeAuHeHWd. [loHsATHE 00 3JeMeHTapHOH sueiike.
Mertammnueckass cBsi3b. CTpoeHue TBepabix Ten. Kpucramimdeckue u
amopduble  Tena.  TUmbl  KPUCTAUIMYECKUX  PEIIETOK  METaJIJIOB.

MexMoJeKyIApHblE B3auMoAeicTBUs. BomopoaHas cBsi3b U €€ BIUSHHUE Ha
CBOICTBa BelecTBa. I1oHATHE O CyNIpaMOIEKYJIIPHOM XUMUMU.

HayKH [ POBEJICHUS aHaIN3a COCTOSHUS,
IyTEH pa3BUTHUS HAYKU U TEXHOJIOTHIA;

— aHAJIU3UPOBATH COCTAB, CTPOCHUE U
CBOMCTBa BEUIECTB, IPUMEHSS MOJIOKEHUS
OCHOBHBIX XUMHUYECKHUX TEOPUH: CTPOEHUS
aToMa, XUMUYECKOH CBSI3H, a TAKXKE
yCTaHABIMBAaTh IPUUNHHO-CIIEJICTBEHHbIE
CBSI3M MEX/1y CBOMCTBaMH BEILIECTBA U €T0
COCTaBOM U CTPOCHHEM;

— yCTaHaBJIHMBATh 3aBUCUMOCTh (PU3UIECKUX
CBOICTB BEILECTB OT TUIMA KPUCTAJUIMUECKON
pELIETKY;

— OOBSACHATH MPUPOLY U CITOCOOBI
00pa30BaHMs XUMHYCSCKOU CBS3H:
KOBaJICHTHOH (TIOJISIPHO, HEMOJISPHOI ),
HOHHOM, METaJUIMYECKOU, BOIOPOJHOM ¢
LIEJIbIO ONPEJIENIEHUS] XUMUYECKON aKTUBHOCTH
BEIIIECTB;

— NPOBOAUTH PaCUYEThl HA OCHOBE
XUMUYeCKUX (POPMYI U ypaBHEHHI PEaKIuii;
— OCYIIECTBIIAThH MOUCK XUMUYECKON
rH(MOpPMAITH 110 Ha3BaHUSM,
nneHTudukaropaM, CTpyKTYpHBIM (GopMynam
BEIIIECTB;

— KpUTHYECKH OIIEHUBATh U
WHTEPIPETUPOBATH XUMHUUECKYIO
UHGOPMAITHIO, COACPIKAIIYIOCS B COOOIIECHHUSIX
CpeICTB MaccoBOM MH(pOPMAIIUH, pecypcax
HWHTEPHETA, HAYYHO-TIOMYJISIPHBIX CTAThSIX C
TOUYKH 3pEHUS €CTECTBEHHOHAYYHOMH
KOPPEKTHOCTH B IIEJISX BBISBICHUA
OKMOOYHBIX CYKIECHHH U HYOPMUPOBAHUS
COOCTBEHHOH MO3UIMN; — HAXOIUTh
B3aMMOCBSI3H MEXKY CTPYKTYPOH U QYHKIIUEH,
MIPUYMHON U CIIEACTBUEM, TeOpueH U (pakTaMu

3.2,3.3,34,35,4.1,
42,51,6.1
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[IPY aHAKM3E MPOOJIEMHBIX CUTYaIlUi U
000CHOBAaHUHY IPHHUMAEMBIX PEIICHUH Ha
OCHOBE XMMUYECKUX 3HAHUI. BpIMyCKHUK Ha
YTIyOJICHHOM YPOBHE MOJIYYHT BO3MOXKHOCTh
HayJUTHCS:

— MHTEPIPETUPOBATH JaHHBIC O COCTaBE U
CTPOCHHUU BEIECTB, MOJYUYCHHBIE C TOMOIIBIO
COBPEMEHHBIX (DH3UKO-XMMUYECKUX METOIOB;
— OIHACHIBATh COCTOSHUE DIICKTPOHA B aTOME
Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MCEXAaHHNYCCKHUX HpCI[CTaBJ]CHI/Iﬁ 0 CTpOGHI/II/I
aToMa il OOBSICHEHHUS Pe3yIbTaTOB
CHEKTPAIHLHOTO aHAIIN3a BEMIECTB

Teopernyeckoe
OnucaHue
XUMHUYECKUAX
peakiuii (27 4)

TemnoBoit  3PQekT  XUMHUECKOW  peaklud.  DHIOTEPMHUYECKHE U
SK30TEPMHUYECKHE peakuuu. TepMoXuUMHYecKHe YypaBHeHusd. Temsora
o0Opa3oBaHHs BelIecTBA. 3aKOH l'ecca M CIeNCTBUS M3 HETO. DHEPTUs CBS3U.
[TonsiTie o BHYTpEeHHEW OSHEprud W OJHTANbIWH. [loHATHE 00 JHTPONHU.
Bropoii 3akon tepmommHamuku. @opmyna Bombimana. Dueprust [m66ca u

KPUTEPUU  CAMONPOM3BOJBHOCTH  XMMHYECKOW  peakuun.  CKoOpocTh
XUMHAYECKHX PEeakUHid, ee 3aBHCUMOCTh OT PA3IMUYHBIX (AKTOPOB: MPUPOIBI
pearupyronmx  BEIIECTB,  KOHIEHTPAaLlMM  PEarupyroliux  BELIEeCTB,

TEMIIEpaTyphl, HATMYMS KaTalIu3aTopa, IIIOMAIU OBEPXHOCTH PEarupyronInx
BEIIECTB. Peakiuy rOMOI€HHBIE M TE€TEPOTE€HHBIE. DIIEMEHTApHBIE pPEaKLUU.
MexaHusM peakimu. AKTUBUPOBAHHBIA KOMILIEKC (MIEPEXOTHOE COCTOSIHHE).
3aKkoH AeWcTBYyIOmKX Macc. KOHCTaHTa CKOPOCTH peaklMd, €€ pa3MepHOCTb.
CKOpOCTh peaklMy paJuoakTUBHOTO pacnana. Ilepuon nomypacnana. Ilpasuio
Bant-I'opda. Ilonstne 00 »dHEpruM aKTHBAMA W 00 3HEPTETUYECKOM
npoduie peaxknuu. YpaBHeHHe AppeHuyca. Kartamuzatopbl W KaTaius.
OHeprus akTUBalMM KaTalU3UpyeMOM M HEKATAIM3UPYEMOM pEeaklHu.
AKTHBHOCTb M CEJIEKTHBHOCTb KaTanu3aTopa. [ 'OMOreHHBIN M reTepOoreHHbIN
Karajau3. 'OMOreHHbIN KaTain3 B ra30Boi ¢ase. Karanuruueckoe OKUCIEHUE
yrapHoro raza B KOHBEpPTEpax BBIXJIONMHBIX Ta30B B aBTOMOOWIAX. Poib
KaTaJIu3aToOpOB B MPUPOJAE U MPOMBIIIJIEHHOM IMPOU3BOACTBE. DEPMEHTHI Kak
Omosnormueckre  KaTtamu3aTopel.  OOpaTuMble  peaknuu. XHUMHYECKOe
paBHoBecue. Koncranra paBHoBecus. Ilpunuun Jle IllaTense. PaBHOBecHBIE

— packpbIBaTh Ha IPUMEpPax poJib XUMHUHU B
(hopMHUPOBAaHUHU COBPEMEHHOM HAYYHOU
KapTHUHBI MUPA U B IPAKTUYECKOMN
JIEATEIbHOCTH YEJIOBE- Ka, B3aMMOCBSI3b
MEXJly XUMHEN U APYTUMHU €CTECTBEHHBIMU
HayKaMU;

— COIOCTABJISITh UCTOPUUECKUE BEXU
Pa3BUTHUS XUMHUU C HCTOPUIECKUMU
[EPUOIaMH Pa3BUTHSI IPOMBILLIEH- HOCTH U
HayKH{ JUIsl IPOBEACHUS aHa- JI13a COCTOSHUA,
IIyTEeW pa3BUTHsI HAYKH U TEXHOJIOTHH;

— OIPEAECIIATh MEXaHU3M PEAKLIUU B
3aBUCUMOCTH OT YCJIOBUH IPOBEACHUS
pEaKIUH U MPOTHO3UPOBATH BO3- MOXKHOCTh
MIPOTEKAaHUS XUMHUYECKHUX pEaKknii Ha OCHOBE
THIAa XUMUYECKOU CBSI3U U aKTUBHOCTHU
peareHTOoB;

— YCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOM peakiiny ¥ CMEIIECHUS
XUMHUYECKOT0 paBHOBECHS OT PA3IUYHBIX
(haKkTOPOB C LIEJIBbIO ONPEACIICHUS
ONTHMAJIBHBIX YCIOBHM MPOTEKAHUS

Brinonuenue
TECTOBBIX 3aJIlaHUMH,
MPaKTUYECKON
paboTHI B
COOTBETCTBHH C
YHuBepcaIbHbIM
KOIU(PHUKATOPOM
1.1,1221,2.2,23,
24,25,2.6,2.7,2.8,
2.9,2.10,2.11, 3.1,
3.2,3.3,34,35,4.1,
42,51,6.1
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COCTOSIHUS:  YyCTOWYMBOE, HeEycToHunmBoe, Oe3paznuuHoe. CwmemieHue
XMMHAYECKOTO  PAaBHOBECHS IMOJ  JEHCTBUEM  DPAa3IUuYHBIX  (PAKTOPOB:
KOHILIEHTPALMK PEareHTOB WK NPOIYKTOB PEAaKLUH, AABICHUS, TEMIIEPATYPHI.
Ponp cMmemeHnss paBHOBecHs B TEXHOJOTHMYECKHMX Ipoueccax. IMoHHoe
npom3BeAcHNue Bonmbl. Bomopomuwrii mokaszarens (pH) pactBopa. Pacuer pH
pacTBOPOB CHIIBHBIX KUCJIOT U Ienoveil. PaBHoBecue B pactBopax. KoHcTaHThI
JUccolManyy  cnabbix  AMeKTponuToB. CBs3b  KOHCTAHTHI U CTENEHU
guccoumanuu.  3akoH pasBeaeHus  OctBanpia. PaBHoBecue — Mexay
HACBILIEHHBIM PacTBOPOM M ocaakoM. IlpousBeneHne pacTBOPUMOCTH.
lanpBaHnveckuii dneMeHT (Ha mpumepe sneMeHta JlaHuams). XuMmudeckue
HNCTOYHUKH TOKaA: raJIbBAHUYCCKUC 3JICMCHTBI, aKKYMYJIATOPBI WU TOIIJIMBHBIC
meMeHTsl. PopMa 3alHuCH XUMHYECKOTO HCTOYHMKA Toka. CTaHmapTHBII
BOAOPOAHBIN 37eKTponA. CTaHIApTHBIA 3JIEKTPOAHBIA MOTEHLHAT CHUCTEMBIL.
IloHsTre O O3NEKTPOJABMKYIIEH CHIIE peaKUUU. OJIEKTPOXUMHUYECKUH psif
HANpsOKEHUH  (AKTUBHOCTH) METaUIOB (PSA  CTAaHIAPTHBIX AIIEKTPOTHBIX
noTeHuyanoB). HampaBneHne OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEaKIHH.
ONEeKTpOoNMU3 pacIiulaBOB M BOJHBIX pAcTBOPOB 3JIEKTPOIUTOB  (KHUCIOT,
IeJI0YeH U coeil). 3aKOHBI DIIEKTPOIU3a.

JdemoncTpauuu. 42. DK30TepMHUECKHE M JHIOTEPMHUYECKHE XUMHUYECKHE
peakiun. 43. TemnoBble SBIEHUS MpPU PACTBOPEHUU CEPHOM KHUCIOTHI U
aMMHAa4HOM cenuTphl. 44. 3aBUCHMOCTh CKOPOCTH pEaKIMHU OT TPUPOIBI
BEIIECTB Ha MpUMEpPe B3aWMOJCHCTBUS PACTBOPOB PA3IMYHBIX KHCIOT
OJIMHAKOBOM KOHLIEHTPALMHU C OIMHAKOBBIMH KyCOUKaMH (IpaHyJiaMH) HUHKA U
OIMHAKOBBIX KYCOYKOB pa3HbIX METaJIOB (MarHus, IMHKa, XKele3a) C
pacTBOpOM COJSTHOW KHCIOTHL. 45. B3aumogeiicTBue pacTBOpOB cepHOU
KHCJIOTB C PacTBOpaMH THOCYJb(paTa HATpUS PA3IUYHONW KOHLEHTPALMH.
46. B3anmoielicTBiE pacTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMHU THOCYIb(arta
HaTpus pa3iaudHOM Temrieparypbl. 47. PasnmojkeHue MepoKcHaa BOJOpoOJa C
MOMOIIBI0 HEOPTAaHMYECKHX KaTalu3aTOpoB M  NPUPOAHBIX OOBEKTOB,
coJlepKalllMX Karaiasy. 48. 3aBUCHMOCTh IOJIOXKEHHS PaBHOBECHS B CHCTEME
2NO2 NO2 or remeparypel. JlaGopaTopHble  ONBITHI.
26. Katanutnyeckoe pasfoXeHue Mepokcuaa Bojopoaa. IIpakTmyeckue
padoThl. 9. CKOPOCTh XUMHUECKUX peakiid. XMMHUUECKOE PABHOBECHE

«——

XUMUYECKHX MPOLIECCOB;

— IPOBOAMTH PACUETHl HA OCHOBE
XUMHYECKUX (POPMYIT U ypaBHEHHN PEaKIIHIA:
pacueTsl TemioBoro 3¢ dexra peakuuu; —
OCYILIECTBIISITh NOUCK XUMHUYECKON
nHGOPMALIUH 110 HA3BaHUSAM,
HUACHTU(PHUKATOpAM, CTPYKTYpPHBIM (popMynam
BEIIIECTB;

— KPUTUYECKHU OLICHUBATh U
HHTEPIPETUPOBATH XUMUYECKYIO
UHGOPMAITHIO, COACPIKAIIYIOCS B COOOMICHUSIX
CpeACTB MaccoBOI MHGPOPMALIUH, PeCcypcax
HWHTEPHETA, HAYIHO-TIOIYJISIPHBIX CTaThsIX C
TOYKHU 3pCHHUA eCTeCTBCHHOHay‘-IHOfI
KOPPEKTHOCTH B LIEJISX BBISBICHUS
OIMOOYHBIX CYXKICHUNA U (POPMHUPOBAHHS
COOCTBEHHOM MO3ULINN; — HAXOIUTh
B3aUMOCBSI3U MEXIY CTPYKTYPOH U QyHKIHEH,
NPUYHHON

U CIICJICTBHEM, TeOpHel 1 haKkTamMu Ipu
aHaJn3e MpoOJEMHBIX CUTYaIUH 1
000CHOBaHUM MIPUHUMAEMBIX PELICHUI Ha
OCHOBE XMMHYECKUX 3HAHHH.

— MPOTHO3UPOBATH BOZMOYXKHOCTb
IMPOTEKaHUA OKHUCIUTECIIbHO-
BOCCTAHOBUTEJILHBIX PEAKIHMH, JIS)KALIHUX B
OCHOBC IIPHUPOJHBIX YU IPOMU3BOACTBEHHBIX
IPOIIECCOB

Xumuueckast
TexHoJorusi (10 )

OCHOBHBIE TIPHUHIUIBI XUMHYECKOW TexHoJoruu. OOmue MpeacTaBIeHUS O
MIPOMBITIUICHHBIX CTIIOC00aX MONYYCHHS XUMHYEeCKUX BemecTB. 1Ipon3BoacTBo

— pacKpbIBaTh Ha NPUMEpPaX POJib XUMHUH B
(hopMHUPOBAHUHU COBPEMEHHOM HAYYHOU

Brinonnenue

TECTOBBIX 3aJJaHUM B
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CEpHOW KHCJIOTHl KOHTAKTHBIM CHOCOOOM. XuMH3M mpouecca. Cblppe At
MPOM3BOACTBA CEPHOM KHCIOTHL. TexXHolormdyeckas cxema Ipoliecca,
MPOLECCHl M ammaparbl. MeXaHu3M KaTaJIUTUYECKOTO JEHCTBUS OKCHIA
BaHaaus (V). IlpomsBoactBo ammmaka. XuMU3M Impolecca. Omnpenenenue
ONTHMAJBHBIX YCIOBHM NMPOBENCHUs peakuuu. [IpMHINI NUPKYISIIHHA U €70
peanu3anus B TEXHOJOTHYECKOM cxeme. Meramnyprus. UepHas MeTauTyprus.
[IpousBoacTBo uyryHa. JlomeHHBII mporecc (ChIpbE, YCTPOWCTBO JTOMEHHOMN
ne4yd, XUMHU3M Ipouecca). [Ipou3BOJACTBO CTalM B MapTEHOBCKOW IIEYH.
TIpon3BoACTBO cTalld B KUCIOPOJHOM KOHBEpTEpE U B dekTporeuax. [Ipsmoit
METOJ MOJIyueHHs XKene3a u3 pyabl. liBetHas metamnyprus. OpraHuyeckuit
cuHte3. IIpombinuieHHass opraHuueckas XuMuss. OCHOBHOM U TOHKHH
opranuueckuii cunrte3. Hawmbomee  KpPyNHOTOHHa)KHBIE  POM3BOACTBA
opranunyeckux coenuHeHuid. IIponszBoacTBo Meranona. [lonyueHue ykcycHoi
KHACIOTH U (hopMmanbpaeruga u3 Meranona. [lomydeHne ameraTta MENITIOIO3BI.
Celppe  IJI1  OpPraHWYEecKOW TPOMBIIUIEHHOCTH. [IpobmemMa oTX0moB U
No0OYHBIX MpPOAYKTOB. CHHTE3bl Ha OCHOBE CHHTE3-Ta3a. XHMHYECKOE
3arpsi3HEHUE OKPYKAIOIIEeH Cpellbl M ero MOCIEACTBUS. DKOJIOorHs U mpobieMa
OXpaHbl OKpY>Karollei cpeapl. «3eaeHas» XUMUS.

Hemonctpanuu. 49. Ceipbe 15 MPOU3BOACTBA CepHOM KUCIOTHL. 50. Mozens
kursero cios. 51. XKenesnas pyna. 52. O0pa3iibl CIUTaBOB KeJie3a

KapTUHBI MUpa U B IPaKTUUECKON
JESITEIbHOCTH YEJIOBEKA, B3aUMOCBSI3b MEXKILY
XMMUEH U APYTHMH €CTECTBEHHBIMH HayKaMH;
— CONOCTaBJIATh UCTOPUUECKUE BEXU
Pa3BUTHA XUMHUH C HICTOPHUUECKUMHU
[IEPUOJIaMH PA3BUTHUS IPOMBIIIICHHOCTH U
HayKH JUIs IPOBEJICHUS aHaIM3a COCTOSHUS,
IyTel pa3BUTHS HAYKH U TEXHOJIOTUH;

— OIIPENENATh MEXaHU3M PEaKLU

B 3aBHCHMOCTH OT YCIIOBHUM MTPOBEAECHMUS
peakuuu 1 MPOrHO3UPOBATH BO3MOYKHOCTh
MIPOTEKAHUS XUMHUYECKHX PEaKMi Ha OCHOBE
THUIIa XUMHUYECKOU CBSI3U U aKTUBHOCTHU
peareHToB;

— YCTaHaBIMBATh 3aBUCUMOCTb PEaKIIMOHHOU
CIOCOOHOCTH OPraHMYECKUX COCTUHEHUH OT
XapakTepa B3aMMHOT'O BIHMSHUS aTOMOB B
MOJIEKYJIaxX € IEeJIbI0 TPOrHO3WPOBAHUS
MIPOAYKTOB PEAKLIUH;

— yCTaHaBIUBAaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peaKiiui U CMEIEHUS
XHUMUYECKOT0 PABHOBECHS OT Pa3IMYHbBIX
(haKTOPOB C LIENBIO ONIPEAeTICHUS
ONTHMAJIBHBIX YCIOBHUM MPOTEKAHUS
XUMHUYECKHX TPOLIECCOB;

— YCTaHaBJIMBATh TE€HETUIECKYIO CBS3b
MEX]ly KJIaCCaMH HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB ISl 0O0CHOBAHUS
MPUHLUIHAIBHOW BO3MOXKHOCTH MTOJTYyIECHUS
HEOPraHMYECKUX U OPTaHUYECKUX COEAMHEHUIN
3aJIaHHOTO COCTaBa M CTPOEHUS;

— noa0UpaTh peareHThl, yCIOBUS U
OTIPEAEIATH MPOTYKTHI pEaKLInH,
MTO3BOJISIONINX PEATU30BaTh JabopaTOpHBIE U
MIPOMBINIIEHHBIE CITOCOOBI MOTY4IeHUS

COOTBETCTBUH C
YHUBeEpcaIbHbIM
Ko(hUKATOPOM
11,12,21,22,23,
24,25,2.6,2.7,2.8,
2.9,2.10, 2.11, 3.1,
3.2,3.3,34,35,4.1,
42,5.1,6.1

90




BaXHEUIINX HEOPTaHUYECKUX U OPTaHMYECKHX
BEILIECTB;

— 000CHOBBIBATH MTPAKTHIECKOE
HCTIOJIb30BaHHE HEOPTaHUYECKUX U
OPraHNYECKHX BEIIECTB M UX PEaKIuil B
MPOMBIIIICHHOCTH H OBITY;

— NPOBOAMTH pacueThl HA OCHOBE
XUMUYeCKUX (POPMYI U YpaBHEHHI peaKIuii;
— OCYIIECTBIIATH MOUCK XMMHUYECKOI
nHGOPMALIUH IO HA3BAHHSM,
uaeHTH(GUKaTopam, CTPYKTYpHBIM hopMynam
BEILECTB

— KPUTHYECKH OIIEHUBATH U
UHTEPIPETUPOBATH XUMHUUECKYIO
“H(OPMAITHIO, COAEPIKANTYIOCS B COOOIIEHUIX
CPEICTB MaccOBOW HH(pOPMAIIHH, pecypcax
MHTEpHETA, HAYYHO-TIOMYJISIPHBIX CTaThsIX C
TOYKH 3PEHUsI €CTECTBCHHOHAYYHON
KOPPEKTHOCTH B IIEJISIX BBISBICHUS
OomMOOYHBIX CYXIEHUH U (POPMHUPOBAHUS
COOCTBEHHOM MO3UIINN; — HAXOINUTh
B3aUMOCBSI3M MEXK]Yy CTPYKTYPOH M (DYHKIIHEH,
MPUYUHOM U CIIEACTBHEM, TEOpHEH U (pakTaMu
NpY aHaIH3€e NPOOJIEMHBIX CUTYallui 1
000CHOBaHUM MTPUHUMAEMBIX PELICHUH Ha
OCHOBE XMMHUUYECKHUX 3HAHUII;

— TPEACTABIIATH IMyTH PELICHUs TTT00ATBHBIX
npo0JIeM, CTOSIINX Mepe]] YeTOBEYECTBOM,
MIEPCTIEKTHBHBIX HAIIPABICHUH Pa3BUTHS
XUMUYECKHUX TEXHOJIOTUH, B TOM YHUCIIE
TEXHOJIOTH COBPEMEHHBIX MaTEPHAIIOB C
pa3nu4yHOl (QYHKIMOHATIBHOCTEIO,
BO300HOBJISIEMBIX HCTOYHHKOB CHIPBS,
nepepadOTKU M yTUIIN3AIMH POMBIIIICHHBIX
¥ OBITOBBIX OTXOIOB
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— IPOTrHO3MPOBATH BO3MOXKHOCTL IMPOTCKAHUA
OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX pCaKHHﬁ,
JICXKalIUuX B OCHOBE ITPOU3BOJACTBECHHBIX
IponccCcoB

XUMHA B
IIOBCETHEBHON
Ku3HHA (8 1)

Xumust  numy.  Kupbl, O€nK, YIJeBOAbl, BHUTaMHUHBI, (EPMEHTHL
PanmonansHoe mnuranve. Ilmmesble go0aBku. IluiieBnle Jg00aBKH, HX
KJaccupukanms. 3anpenieHHble U pa3pelieHHble MuiIeBble 100aBku. OCHOBBI
MUIIeBON xumun. XuMus B Meauniuue. [loHstre o papmaneBTudeckoin XuMuu
u (apmakonorun. Paspaborka nexapcts. JlekapcTBeHHBIE CpencTBa, HX
knaccudukamus.  [IpotuBomukpoOHBIE  cpencTBa  (Cynb(haHWITaAMUATHBIE
npenapaTel W AHTHOMOTWKHW).  AHANBIeTHKW  (aclUpuH,  aHANbBIHH,
napaneTamos, HapKOTHYECKHE aHAJIbIeTHKH). AHTUTUCTAMUHHBIC IIPErapaThl.
Bsoxymue cpenctea. ['opMOHBL.

U TOpPMOHaJbHBIC mpemnapaTsl. [IpoOnembl, CBs3aHHBIE C TPUMEHECHHEM
JIEKapCTBEHHBIX NpenaparoB. BpeaHbie TpUBBIYKY U (HaKTOPHI, pa3pyIIatoLIe
3I0pOBbe (M30BITOYHOE TIOTPEOICHNE KUPHOUW THIIH, KYpEeHHUE, YIIOTpeOIeHne
ankorouis, Hapkomanus). Kocmernueckue u napgpromepHole cpeacTa. beitoBas
xumus. [loHSATHE O TOBEPXHOCTHO-aKTHBHBIX BellecTBax. Moromue u
yucTsmue cpenacTsa. OrdennBaromue cpenctsa. [lpaBuna 6e3omacHoi paboThI
C €AKHMH, T'OPIOYMMH U TOKCHYHBIMH BELIECTBAMH, CPEICTBaMHU OBITOBOM
xuMmuu. ITurmenTs! u kpacku. IIpuHIMIIBI OKpalIMBaHKs TKaHER
HMemoncrpanuu:  53. [lumeBsle  kpacurenu.  54. Kpamienue — TkaHei.
55. OrbenuBanue TkaHeil. JlaGoparopHble oOmbBITHL: 27. 3HAKOMCTBO €
MoronuMu cpencteamu. IlpakTuyeckue padorsi: 10. Kpamenue TkaHei

— 00OCHOBBIBATh MPAKTHYECKOE HC-
MOJIb30BaHUE HEOPTaHUYECKHUX H Op-
TFaHWYECKUX BEIICCTB U UX PEaKIHii B
MIPOMBIIIJICHHOCTH U OBITY;

— BBINTOJTHATH XUMUYECKUH IKCTIe- PUMEHT I10
Pacro3HaBaHUIO U M0- TYYCHHIO
HCOPraHn4CCKUX U opra- HU4C€CKUX BCUICCTB,
OTHOCSIIIMXCS K PA3ITHYHBIM KJIACCAM
COCJIMHEHHI, B COOTBETCTBHH C MPABUIAMH U
npueMaMu 0e301acHON paOoThI IIpH padoTe ¢
XUMHWYECCKHNMHU BE€IICCTBAMU U Ha60paTOpHBIM
o0opynoBaHueM;

— HUCIOJIB30BAaTh METOJAbI HAYYHOI'O
TIO3HAHUS: aHAJIM3, CHHTE3, MOJICIIH- POBAaHHE
XUMHYECKUX MPOIIECCOB U SBICHUMN MPH
pelieHnn y4eOHO-KC- CIeTOBATENECKUX 33124
T10 U3YUYCHHUIO CBOWCTB, CIOCOOOB TOJIyYCHUS U
pac- Mo3HaBaHUS OPraHUYECKUX BEIICCTB;

— BJIaJCTh NPaBUJIaMH OE30MIACHOTO
oOpalieHus ¢ eIKUMH, TOPIOYUMH U
TOKCUYHBIMHU B€UICCTBAMU, CPEACTBAMU
OBITOBOM XMMUH;

— OCYIIECTBIATh MOUCK XUMHYECKON
UHQOpMAIIH IO Ha3BaHUAM, UJICH-
TUPHUKATOPAM, CTPYKTYPHBIM GOPMY- JIaM
BEILIECTB;

— KPUTHYCCKU OLICHUBATH U UHTEP-
MIPETUPOBATh XUMUYECKYIO0 HHPOpPMa- IIHIO,
COZIePIKALIYIOCS B COOOIICHHSX CPE/ICTB
MaccoBoii HHMOpPMAIHH, pecypcax HHTEPHETA,
HAaY4YHO-TIOITY- JIAPHBIX CTAThAX C TOUYKHU

Brimonnenue

TECTOBBIX 3aJaHUH B

COOTBETCTBUH C
YHuBeEpcaIbHbIM
Ko(hUKaATOPOM

11,1221,2.2,23,
24,25,26,2.7,28,
2.9,2.10,2.11, 3.1,
3.2,3.3,3.4,35,4.1,

42,51,6.1
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3pEHUS €CTECTBEHHOHAYYHOUW KOPPEKTHOCTH B
LEJISAX BBISIBICHHS OMTMOOYHBIX CYXICHUHN U
(hopMupoBaHUS COOCTBEHHON MTO3UITNM;

— MPEJCTABIISTh MYyTH PEUICHUS TII00aTbHBIX
poOIIeM, CTOSIIIUX TIepe]l YETOBEUECTBOM, U
MEPCIICKTUBHBIX HAMIPABICHUI pa3BUTUS
XUMHUYECKUX TEXHOJIOTUH, B TOM YHUCIIC
TEXHOJIOTHII COBPEMEHHBIX MATEPUAJIOB C
pa3nuIHO# QYHKIIMOHATIBHOCTHIO,
repepaboTKU M YTHIIU3AIlUU POMBIIIIIICHHBIX
u 6LITOBBIX O0TXO00B. BLIHYCKHI/IK Ha
yrITyOJICHHOM YPOBHE MOJTYYUT BO3MOXKHOCTh
HAYYHUTHCS:

— MHTEPIPETUPOBATH JaHHEBIE O COCTABE U
CTPOCHUHM BEIIECTB, MOTYYCHHBIE C TTIOMOIIBIO
COBPEMEHHBIX (DU3UKO-XHUMHUYCCKUX METOJIOB

Xumus HA cayxode
oommecTna (4 4)

Xumust B crpoutenbcrBe. [umc. U3sects. Llement, 6eton. Knen. ITonbop
OINITUMAJIBHBIX CTPOUTCIIBHBIX MAaTCpHUaAJIOB B HpaKTH‘IeCKOﬁ ACATCIIbHOCTU
4enoBeka. MUHepaJbHble M OpraHuueckue ymoOpenus. CpeacTBa 3alllUThl

pacrennii. IlecTMnuAbl:  WHCEKTUIMIBI, TEpOMIMII ¥  (QYHTHIIHIBL
Penennentel.  Crexno.  CuiaukaTHas — TPOMBIINIEHHOCTh.  Kepammuka.
TpamuionHbIe u COBpEMEHHbBIE KepaMHUYeCcKHe MaTepHabl.

CaepxnpoBozsmas kepamuka. [IoHsTHE 0 KepMeTax U MaTepHuaiax ¢ BHICOKON
TBEPJOCTBIO.

JeMoHcTpanuu: 56. Komnekuust CPEICTB 3aIUTHI pacTeHuit.
57. Kepamuueckue marepuainsl. 58. L[BeTHbIe cTekmna. JlabopaTopHbIE OIBITHI:
28. Knen. 29. 3HaKOMCTBO ¢ MHHEpPAIbHBIMU YIOOPEHUSIMH M HM3y4YCHUE HX
CBOMCTB

— pacKpbIBaTh Ha IPUMEPAX POJIb XUMHUH B
(hopMHPOBaHUHU COBPEMEHHOM HAYYHOU
KapTUHBI MUPA U B IPAKTUIECKOMN
JIESITEIbHOCTH YeJIOBEKa, B3aNMOCBSI3b MEXKITY
XWMUEH U IPYTHMHU €CTECTBEHHBIMH HayKaMH;
000CHOBBIBATh MTPAKTHUECKOE UCIIOIL30BAaHUE
HEOPTaHWYECKUX U OPTAaHUIECKHX BEIIECTB U
UX Peakluil B IPOMBIIUICHHOCTH U OBITY;

— BJIQJICTh IIPaBHJIaMH O€30ITaCHOTO
oOpartieHus ¢ eAKUMH, TOPIOYUMHU U
TOKCUYHBIMH BEIECTBAMH, CPEJCTBAMH
OBITOBOH XHMHH,

— OCYIIECTBIISITh IIOUCK XUMUIECKON
rH(MOpPMAITUH 110 Ha3BaHUSM,
UACHTHUPHUKATOpAM, CTPYKTYpPHBIM popMynam
BEIIIECTB;

— KPUTHUYECKU OLEHUBATh U
HWHTEPIPETHPOBATH XUMUYIECKYFO
WHPOPMAIINIO, COJIEPKAIYIOCS B COOOIIEHHUSX

Brimonnenune

TECTOBBIX 3aJaHUM B

COOTBETCTBHH C
YHuBepcaIbHbIM
KOAH(UKATOPOM

11,1221,2.2,23,
24,25,2.6,2.7,2.8,
2.9,2.10, 211, 31,
3.2,3.3,34,35,41,

42,51,6.1
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CPEJICTB MacCOBOM WH(pOPMAIIHH, pecypcax
WHTEPHETA, HAyYHO-TIOMYIAPHBIX CTAThSIX C
TOYKH 3pEHUS €CTECTBEHHOHAYYHOMN
KOPPEKTHOCTH B IICJISX BBISBICHHS
OIMOOYHBIX CYKICHUIA U (JOPMHUPOBAHHS
COOCTBEHHOH ITO3UIINH;

— MPEJICTABIISTh MYyTH PEUICHUS TII00aTbHBIX
po0JIeM, CTOSIIHNX TEePET YSTOBEUSCTBOM, U
MIEPCIIEKTHBHBIX

HaIPaBJICHUH Pa3BUTHUS XUMUICCKHX
TCXHOJIOTH, B TOM YHMCJIC TEXHOJOT Uit
COBPEMEHHBIX MaTEPHUAIOB C PA3TUIHON
(hyHKIIMOHATBHOCTBIO.

— MHTEPIPETUPOBATH TaHHEIE O COCTABE U
CTPOCHHH BEIIECTB, IOTYICHHBIE C TOMOIIBIO
COBPEMEHHBIX (PH3UKO-XMMHYECKUX METOJIOB

Xumus B
COBpEeMEHHOI
Hayke( 6 4)

OcobeHHocTH coBpeMeHHOW Hayku. [Ipodeccuss xumuka. Mertononorus
Hay4YHOTO uccienoanusi. Hayuneie Metonsl mo3HaHus B XUMHuU. CyOBEKT U
o0BekT HayyHoro mo3HaHws. [loctanoBka mpoGmemer. COop mH(bOpMAUU U
HakorieHue (QakroB. I'mmoresa u ee OIKCIEpUMEHTAIbHAas IPOBEPKA.
Teopernueckoe OOBSCHEHHE TIONYYEHHBIX pe3ynbTaTroB. WHAyKIUS U
JeNyKIMA. OKCIIEPUMEHTANbHAsl MPOBEpKa TIOJNyYEHHBIX TEOPETUUECKUX
BBIBOJIOB C LIEJIBIO PAcCIpPOCTPAaHEHUS! UX Ha OoJiee IIUPOKHH KPYyr OOBEKTOB.
XWUMHUUECKUIA aHalU3, CUHTE3, MOJCIHPOBaHUE XHUMHUYECKHUX IPOIECCOB U
SBJICHUH KaK MeTOJbl HAay4HOTO mosHaHusa. Hanoctpykrypsl. CoBpeMeHHBIC
(pM3NKO-XMMHYECKHUE METO/bl YCTAaHOBJIEHUSI COCTaBa M CTPYKTYPHI BELIECCTB.
Uctounnku xumudeckorr nHpopmarun. [lorck xuMudyeckorr nHGOPMAIUH 110
Ha3BaHMAM, HJIEHTHU(UKATOpPaM, CTPYKTYpHBIM Qopmynam. Paborta ¢ Gazamu
JaHHBIX.

Jemonctpauumn: 59. [Ipumepsl paboTh C XUMUYECKUMH 0a3aMH JaHHBIX

— pacKphIBaTh HAa MPUMEPAX POJIb XUMHUU B
(hopMHPOBaHUHU COBPEMEHHOM HAYYHOU
KapTHUHBI MUPA U B IPAKTUYECKOU
JIEATEIbHOCTH YEJIOBEKA, B3aUMOCBSI3b MEKIY
XUMUEH U IPYTUMH €CTECTBEHHBIMHU HAYKaMU;
— HUCHOJb30BaTh METOAbI HAYYHOTO
MO3HAHHUS: aHAJIU3, CUHTE3, MOJICIUPOBAHUE
XUMUYECKUX TPOIECCOB U SIBJICHUU MTPU
peleHrH y4eOHO-HCCIIeI0BAaTeIbCKIX 3a/1a1;
— KPUTHYECKU OLICHUBATh U
HWHTEPIPETUPOBATH XUMHUUECKYIO
UHGOPMAITHIO, COACPIKAIIYIOCS B COOOIIECHHUSIX
CPEJICTB MacCOBOW WH(pOPMAIIHH, Pecypcax
HWHTEPHETA, HAYYHO-TIOMYJISIPHBIX CTAThSIX C
TOYKH 3PEHUS €CTECTBEHHOHAYYHOMH
KOPPEKTHOCTH B IEJISX BBISIBICHIS
OIMOOYHBIX CYKICHHI U (POPMHUPOBAHHS
COOCTBEHHOH MO3UINH; — HAXOJIHUTh
B3aMMOCBSI3H MEXKY CTPYKTYPOH M QYHKIIUEH,

Brinonuenue
TECTOBBIX 3aJaHUM B
COOTBETCTBHH C
YHuBepcaIbHbIM
KOAH(UKATOPOM
11,1221,2.2,23,
24,25,2.6,2.7,2.8,
2.9,2.10, 2.11, 3.1,
3.2,3.3,34,35,4.1,
42,51,6.1
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MIPUYHHON U CIIEICTBHEM, TeOpHEH U (aKTaMu
IIPY aHAJIM3€ IPOOJIEMHBIX CUTYalUH U
000CHOBaHUM IIPUHUMAEMBIX PELICHUI Ha
OCHOBE XHMUYECKHX 3HAHUM.

— (opMynHUpOBaTh LENb UCCIEIOBAHMS,
BBIJIBUTaTh U IIPOBEPSATH IKCIIEPUMEHTAILHO
TUIOTE3bl 0 XUMHUYECKUX CBOMCTBaX BELIECTB
Ha OCHOBE X COCTaBa U CTPOEHUS, UX
CIIOCOOHOCTH BCTYNATh B XUMUYECKHE
peakuuy, 0 XapakTepe U MpoayKTax
Pa3IMYHBIX XUMUYECKUX peakluil; —
MHTEPIPETUPOBATH JaHHBIC O COCTABE U
CTPOCHHUH BEIIECTB, MOIYYECHHBIE C TOMOIIBIO
COBpPEMEHHBI
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IMPUJIOKEHUE

NMEPEYEHDb PABOT

Konrponsnast pabora Nel 1o
«OCHOBBI XUMHH»

1-Bapuanr
1. DmemeHTt, O3JeKTpoHHas QopMmysa aroma
KoToporo 1522s22p°3s23p?, obpasyer BOMOPOAHOE
COCIMHEHUE:
1) CHg; 2) SiHg4; 3) H20; 4) H2S.
2. Tpu HecmapeHHBIX SJCKTPOHA Ha BHEIIHEM
YPOBHE B OCHOBHOM COCTOSTHHU COJICPIKHT aTOM:
1) Tutana; 2) kpemuust; 3) maruus; 4) ¢pocdopa.

TEMCE!:

3. ArtoMy aproHa B OCHOBHOM COCTOSIHHUH
COOTBETCTBYET  JJIGKTPOHHAs  KOH(HUryparus
YaCTHIIBL:

1) S% 2) Zn?* 3) C** 4) Se®

4. DnexTponHas koH¢urypamus 1522s22p®3s?3p
cooTBeTcTBYeT HOHy: 1) Fe?™ 2) S5 3) A" 4) N>~
5. Uncno amekTpoHOB B MoHe S%71) 18; 2) 16; 3)
32; 4) 34.

6. B KkakoM psgy XUMHYECKHE OSJIEMEHTHI
pacroioXKeHbl B TMOPAIKE YMEHBIICHUS UX
aTOMHOTO pajuyca?
HLi—>Be—>B—C;2)Ar—Cl—>S—P;3)Si
— Al - Mg — Na;4) Ne - F—-> O — N.

7. OnuHakoBOe 3HA4YeHHE BaJCHTHOCTH B
BOJIOPOJTHOM COCIAMHEHHWH W BBICIIEM OKCHJIC
UMEET JIEMEHT:

1) xnop; 2) repMmanuii; 3) MBILIBSK; 4) CElEH.

8. Xapakrtep okcuaoB B psagy NaxO — MgO —
Al>0O3  wum3mensiercsi: 1)  OT  OCHOBHOTO K
KHUCIIOTHOMY; 2) OCHOBHOIO K am(oTepHOMY; 3)
aM(pOTEepHOr0 K KHUCIOTHOMY; 4) KHCIOTHOIO K
OCHOBHOMY.

9. Omnpenenure BUJ XUMHYECKONM CBSI3U B
BemiectBax: a) SClp, 6) H2S, B) Mg(OH)2, r) PH3,
1) KsN, e) Cr203, x) Clo, 3) SO2, n) Ag.

10. Onpenenurte cTeNeHb OKUCICHUS SJIEMEHTOB B
BemecTBax. @opMyIIbl KOTOPHIX 3amucaHbl B Ne9
11. Onpenenure THII KPUCTAJUINYECKON PEIIETKHU B
coequuenusix: Na3N, Ag. Oz, Mg, C3Hs, BeBry,
KCI, Cr.03, B.

12. HauGosnpiryto Temreparypy IJIaBIeHUS UMEET
BeliecTBo, gopmyna koroporo: CsHa, SiO2, Mn,
KF.

6

13. PaccuuraiiTe Maccy COJM W BOJBI, KOTOpbIC
HaJ0 B3SITh Uil mpurororieHust 60r. pactBopa ¢
MacCOBOH J0JI€H pacTBOPEeHHOTro BemecTsa 15%.
14.0Onpenenure Maccy THAPOKCUAA HATpUs H
BOJIbI, KOTOpPbIE HEOOXOAUMBI ISl TPUTOTOBICHUS
400r. 5% pactBopa.
15. B Boxme maccoit 600r. pactBopwIM amMMHaK
obvemom 560 mi. OmpenenuTe MacCOBYHO JOJIO
aMMHaKa B TIOJy4EHHOM pacTBOpeE.
16. 25 1 keme3a pacTBOPWIM B H30BITKE
pa3baBieHHOMN XJIOPOBOJOPOIHOM KHUCJIOTBI.
Paccunraiite 00beM (H.y.) BBIICIUBIIEIOCS B
pesynbTaTe 3TOM peakiuu rasza. OteBer: L
(3anmumMTe YKCI0 ¢ TOYHOCTHIO JIO LIETIBIX.)

Kputepuu oneHuBanmus.

MakcumanbHoe KoJinuecTBo 6aioB — 40

3a 3amanue Nel-8 Bcero 8 GamoB (1 Gayn
3a KaKJIbI TPaBWIBHBIA OTBET); 3a 3amaHue Ne9-
11 Bcero no 9 - 3a 3ananue Nel2 Bcero 1 6amn. 3a
3amanue Nel3-14 Gamia (mo 1 Gamny 3a KOHEUHBII
oTBeT); 3a 3ajanue Nel5-16 Bcero no 2 6asmia (1o 1

Oamty — 3a JIOTUKY peUIeHHs U TpaBUIbHBIC
MaTeMaTUYECKHUE PacyeThl)

- OTMETKa «5» BBICTABIIICTCS
obyuatomemycs, eciiu 37-40 6aoB;

- OTMETKa «@» BBICTABIIICTCS
obyuaromemycs, eciiv 33-36 6aI0B;

- OTMETKa «3» BBICTABIIICTCS
obyuatomemycs, eciia 20-32 6aos;

- OTMETKa W@» BBICTABIIICTCS

obyuaromemycs, eciii Menee 19 6amios

KonTponbHas pabota Ne2 no Teme
«¥Yr1eBoaopoab»

YACTD A. TecroBbie 3a1aHust ¢ BRIOOPOM OTBETA
1. (2 6anna). OOmast Gpopmysa agKeHOB:

A. CnH2n+2. b. CnH2n. B. CnH2n-2. T". CnH2n-6
2. (2 6amna). Yrunesonopon ¢ ¢popmynoit CH=C—
CH3 ornocutcs k kmaccy: A. Ankanos. B.
AnkuHoB. b. Ankenos. I'. ApeHoB.

3. (2 Oamma). Mzomepom BemiecTBa, ¢hopmyna
KOTOpOTO

CH2=CH—CH=CH2, sBnsercs:

A. 2-Metun6yraauen-1,3. B. byren-1.

b. bytun-1. I'. Byran.

4. (2 6amna). [TocneayromuM roMOIOTOM BEIECTBA
2-METHJITIPOTIaH SBIISIETCS:

A. 2-MetunbyTaH. B. byran.

b. 2-MetunnenTas. I'. IlenTan.
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5. (2 6anna). BemecTBo, AJ11 KOTOPOTO XapakTepHa
peakuus TuapaTaIyu:

A. Auetunen. B. Ilonudtunes.

b. byran. I'. HuxnobyTaH.

6. (2 6amna). BemecTBo, AJ11 KOTOPOTO XapakTepHa
peaKkuus MoJIMMEPH3aIIH:

A. bensoin. B. Ilenranuen-1,3.

b. byran. I'. HuknoOyraH.

7. (2 Gamna). ®opmysna BemiecTBa X B IICTIOUKE
MIpEBpaICHUI

CHy ----- CoHp ----- X:

A. bensoi. B. I'ekcen.

b. I'ekcan. I'. ITukiorekcas.

8. (2 Oamma). Ilpm cocTaBieHUU YypaBHEHUS
peakuuu OTIIETUICHUS raJIor€HOBOIOPOAA
UCIOJIB3YIOT MPABUJIO:

A. Bropma. B. Kyuepoga.

b. 3aiiniesa. I'. MapkoBHUKOBA.

9. (2 6ayna). @opmysbl BEIIECTB, BCTYNAIOIIUX B
PEaKIUI0 APYT C IPYTrOM:

A. CH4 u H2. B. C2H2 u H20.

b. C6H6 u H20. I'. C2H6 u H20.

10.(2 6amna). [Ipu momnom cropanuu 1 1 (H. y.)
ra3oo0pa3Horo yrierojaopoia oOpas3oBaioch 3 1
okcupa yriaepozaa (IV). Yrinesogopoaom sBisieTcs:
A. byran. B. [Iponas.

b. Metan. I'. Oran.

YACTD b. 3amanust co cBOOOIHBEIM OTBETOM

11.(9 6annos). Hanummre ypaBHEHUS] XUMHUYECKUX
peaxIuil Al CIeAYIONUX MpeBpalleHUN:
C2H50H— C2H4— C2H5C1— C4H10.

Jaiite Ha3BaHUA IPOYKTOB PEAKLIUMN.

12.(6 6amnoB). Jlns meHTeHa 3aMUIIUTEe HE MEHEe
Tpex popmyn uzomepos. JlaliTe Ha3BaHHE KaXIOTO
BEIICCTBA, YKAKHUTE BUJIBI N30MEPHH.

13 (4 6anna). [lepeuncaute ob6IacTu NpUMEHEHUS
apeHOB.

14 (11 6amnoB) Ilpu TepMuYEecKOM pa3IOKEHUU
5.6 11 (H.y.) HEM3BECTHOTO aJKaHa 00pa3oBaJIOCh 6
I' TEXHUYECKOTO Yriiepojia U BoAopoi. BriBemute
dbopmyiy ankaHa.

2. Kakue yMeHHs IPOBEPAOTCH

yUanuecst TOJDKHBI TPOJIEMOHCTPUPOBATH

3HAHUS: ONPEICTICHUI MOHATHI — aTKaHBI, ATKEHBI,
QJIKa/TMCHBI, [IUKJIOATKAHBI, apCHBI, apOMaTHISCKast
CBsI3b, KpaTHasi CBSI3b, JBOWHAS CBSI3b, TPOWHAA
CBsI3b,  TUOpWIM3AIUS,  TOMOJIOTHS;  THUIIOB
XUMHYECKHX pEeaKkIUid B OPTaHUYECKOW XUMHH,
XUMHUYECKUX CBONCTB YIJIEBOJOPOAOB;
CreIallbHbIE YMEHHS: KJIaCCU(PUITUPOBATH

YIIEBOAOPOABl 1O  COCTaBY; Ha3bIBaTh
OpraHMYeCKHEe BEILECTBA; COCTABIATH (HOPMYIIBI
YIJIIE€BOIOPOAOB; OMPEIENATh TUIBI U BUIBI CBSI3Ei
B YIJIEBOJIOPOJIaX; OMPEACIATh THUI THOPHIU3AIIH
aTOMOB YIJIepOJia; MPEACTABIATh MOJEINU MOJIEKYII
YIIE€BOAOPOIOB;
XapaKkTepu30BaTh
YIIE€BOAOPOIOB;
OMpEAeNATh TUIl XUMUYECKON PEaKITHH.

3. Onenka BBINOJHEHNS 3aaHUI

I[IpumepHas mKaja nepeBoaa B NATHOAILHYIO
CHCTEMY OLleHKH

0-17 6anmnoB — «2»

18-30 6amnoB — «3»

31 — 43 Gamna — «4»

44 — 50 6anoB — «5»

No3 «Kucnoponconepxaiue
COCTUHEHUS»,

Yacte A. TecToBbie 3ajaHus C BBIOOPOM OTBETA

1. (2 O6amma) OOmas dQopmyna mpeaeIbHBIX
OJTHOATOMHBIX CIIUPTOB:

A) ROH; b) RCOOR’; B) RCOOH; I') Cn(H20)m.
2. (2 6anna) Ha3Banue (QyHKIMOHATBHON TPYIIIBI
O-C OH

A) xapOonwibHasg; b) rugpokcunpHas; B)
KapOokcunpHas; [') HUTporpymnma.

3. (2 6amna) @opmyrna 3TaHAIIA:

A)OB)OB)OT)

H-C ; CH3-C ; CH3-C ; CH3—CH2-OH
OHOHH

4. (2 6anna) U3omep Oyranoma-1:

A) GyraHoBas kucioTa; B) austuinossiit a¢up;

b) 6yranainse; I') 2-metundyranon-1.

5.(2 6amna) IlpenpiaymiuM roMOJIOrOM BEIIECTBA,
dopmyna kotoporo CH3CH2COOH, siBnsietcst:

A) HCOOH; B) CH3CH2CH2COOH;

b) CH3COOH; I') CH3CH2CH2CH2COOH.

6. (2 6amna) ®@opmyna BemectBa X B IIEMOYKE
npespamennit CH3COOC2HS — X — C2H4

A) CO2; b) H20; B) C2H50H; I') CH3COOH.

7. (2 6anna) ®opmyna BeliecTBa, BCTYMAIOIIETO B
PEAKIIMIO C 3TAHOJIOM:

A) Na; b) HNO3; B) KOH; I') Br2(Boasslii p-p).

8. (2 Oamma) PeaktuB I pacro3HaBaHUS
(heHooB:

A) Oxcup xeneza(Ill); B) Xaopun xenesa (II);

b) Xnopun natpus; I') Xmopun xenesa (I11).

9. (2 6amna) CnoxHblil 3QUp MOXKHO HOIYUUTH
peaKkuue:

A) ranorenupoBanusi; B) rugponmsa;

0COOEHHOCTH CTpOCHUA

OpraHUYECKUE
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b) runpuposanus; I') sarepuduxarun.

10. (2 6amna) Xup, oOecIBEUHBAIONINIA PACTBOP
OpPOMHOM BOJIBI:

A) 6apanuii; B) rosspkuii;

b) pwi6uii; I') cBuHOIA.

UYacte b. 3amanus co cBOOOJHBIM OTBETOM

11. (9 GamnoB) Hamumure ypaBHEHUs peaKIlui,
OpH  TIOMOIIM KOTOPBIX MOXHO OCYIICCTBHUTH
CIICAYIONIME TPEBPAIICHUS.  YKaXHTE  THUIIBI
XUMHAYECKHX PEaKITUIA:

[Iponan — xnopHponan — MPONHIOBBIA CIIUPT —
IpoTaHaib

IIponen
MPOMMOHOBAs KUCIIOTA
MeTuaoBbIi aup

IIPONMOHOBOM KHCIIOTHI

12. (6 6ammoB) K 2,2r HEKOTOpOro mpeaeabHOTO
anperuia NPWIMIH  W30BITOK  aMMHAYHOTO
pacTBopa okcuaa cepedpa. I[Ipu a3Tom oOpazoBaics
ocagok Mmaccor 10,8r. Ompenenute Qopmyny
HCXOJHOTO aJIbJETHa U HA30BUTE €T0.

2. Kakue yMeHus IpoBepsSIOTCS

3HaHHuA:

-  TOHSATHS: AIBJCTHIOCIHPT, dTepudurarms,
rOMOJIOTH, (DYHKIIMOHANIbHAS TPYIINa

- k1accuuKanys 1 HOMEHKJIATYpa OpPraHUYeCKHIX
BEIIECTB

- 0COOCHHOCTH
OpPTaHUYECKUX BEIIECTB
- OTJIMYUTEIbHBIE OCOOSHHOCTH pEeaKIUi pa3HbIX
TUTIOB U UX TIPUMEPHI

- KQUECTBEHHBIC PEAKITUU

- POJIb BEIIECTB B OpraHU3Me YeJI0BeKa
-pacripoCTpaHEHUE BEIIECTB B IPHPOJIC

YMeHus:

- KJIACCU(UITUPOBATH BEIIECTBA U PEAKIIHH

- CcOCTaBJATh (DOpPMYJBl BEIIECTB M YpaBHEHUs
peaxkuuii

- paccUMTHIBaTH MacCy BEIIECTB OMNpeAeNEHHOM
KOHIICHTPAITUU

3. OneHka BBINOJHEHUS 3aJaHAN

IIpumepHas miKaja nepeBojaa B NATHOANILHYIO
CHCTEMY OLIEHKH

0-11 6amioB — «2»

12-15 6amnoB — «3»

16 — 20 Gamma — «4»

21 — 25 GamnoB — «5»

XUMHUYIECKUX CBOWCTB

Ned «brosornuecky akTUBHEIE BEIECTBAY

Yacte A. TecTtoBble 3amaHusi C BEIOOPOM OJHOTO
MPaBUJIBHOTO OTBETA.

OOBenn Kpy)KKOM OyKBY OJHOTO TPaBHIIBHOTO
OTBETAa:

Al. (16) AmuHBI —
MIPOU3BOIHBIE:

A) ammuaka. b) a30THOM KHCIIOTBHI.

B) Bogpr. I') merana.

A2. (16) ®opmyna aHUIUHA:

A) C6HI30H b) C6H50H

B) C6H5NO2 I') COHSNH2

A3. (16) AMHHOKHCIIOTBI MOTYT UMETh CBOMCTBA!
A) TOJBKO OCHOBHBIE b) TOIBKO KHCIOTHBIE

B) u ocHoBHBIE, U KHCIOTHbIE [') HE HMMEIOT HU
OCHOBHBIX, HU KUCJIOTHBIX CBOWCTB

A4. (16) Tun XUMUYECKOW peaKIUH, K KOTOPOMY
OTHOCHUTCSI B3aUMOJICHCTBUE AMUHOKUCIIOT APYT C
Apyrom

A) nonumepusanus b) nonukonaencanus

B) neruapuposanue I') arepudukanus

AS. (16) Jlns aMUHOB XapaKTEPHBI CBOMCTBA:
A) xucnot b) ocHoBaHuit

B) amdorepubix coenunenuit ') coneit

A6. (16) Hykneotun  aneHuH B
KOMIUIEMEHTapEeH HYKJICOTUIY:

A) ryanuny b) Tumuny

B) muto3uny I') ryanuny
A7. (16) AununuH He
MOJTyYeHUSI:

A) nekapctB b) kpacureneit
B) mnactmacc I') nuieBbix 106aBok

A8. (10) IlpusHak peakIuu B3aUMOJCHCTBUS
aHUJIMHA ¢ OPOMHOMN BOJIOM:

A) BelZIeNieHHE Ta3a b) BbIJesieHne Temia U CBeTa
B) o0OpazoBanne ocanka [) oOeciBeunBaHue
OKpPAacKu

A9. (16) OcunoBHas ¢pynkuus JJHK:
A) mepeHoc  aMuUHOKHCIOT b)
HacJeICTBEHHON MH(OopMaIiu

B) ctpykryphas I') cunres 6enka
A10. (16) Kakas w3 HaHHBIX CXeM YypaBHEHHI
peakmuii He XapaKTepHa JUIs aHWIIHHA?

A) CsHsNH> + Br, — b) CsHsNH2 + CoHsOH —
B) CsHsNH2 + HCl — TI') CeHsNH2 + O2 —

Yacte B. TecroBble 3a1aHusl Ha COOTHECEHUE U C
MHOXECTBEHHBIM BBIOOPOM.

Bl. (46) VYcraHoBH COOTBETCTBHE (COSIUHU
JMHASMHA) MEXKAY CTPYKTYPOH MOJEKYIBI Oeika U
€€ XapaKTepUCTUKOM:

3TO  OpraHUYEcKHe

JIHK

HCIIOJIB3YCTCA  IJIA

XpaHeHue
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DOyHKIIUHA OETKOB
A) cTpoutenbHas

XapakTepucTUKa
1) BBIAENSAIOT SHEPIrHIO MJIs

b) KU3HHA

dbepMeHTaTUBHAS 2) CTPOUT Tejia BCEX MKUBBIX

B) sHepreruueckas | opraHu3mMoB

I') 3amuTHas 3) BXOAAT B COCTaB OEIKOB-
aHTHUTE YHUUYTOKAIOLTUX
qyKEPOTHBIE

OaKTepuu U SbI

4) YYaCTHUKA  MHOIMX
XUMHUYECKHX  peaknuii B
OpraHu3Me

B2. (46) YcraHOBM HCTHHHOCTh WJIM JIOKHOCTh
yrBepxkaeHuii: O6Benu kpyxkom Jla wmu Her

A) Jla/Her. HykienmHOBBIE KHCIIOTBI COCTOAT W3
AMHHOKHUCIIOT.

b) da/Her. benku cocTosT U3 HYKJICOTHUIOB.

B) la/Her. Ilpu nenatypauuu Oeixa coXpaHseTcs
NepBUYHAs CTPYKTypa Oemnka.

I') Ja/Het. ®epMeHTHI COCTOSAT U3 OCIIKOB.

B3. (20) ®yHkuuoHaNbHBIE TPYHIbBI, 003aTENBHO
BXOJISIIIME B COCTaB aMHHOKHUCIIOTHI:
Oo6Beau KpY’KKaMu OYKBBI
MPABWIILHBIX OTBETOB:
A)—-COOH b) - OH B) - NH2T') - CHO

Yacte C. 3amanus ¢ pa3BEPHYTHIM OTBETOM.
Bruium otBet mocne 3agaHus.

HECKOJIBbKHX

Cl. (206) Kak HaspBaeTcss HEOOpaTUMOE
paspyiieHue Oeiqka TOA JCHCTBHEM KHCIIOT,
CIIUPTOB,

colled TsKENBIX METaUIOB, IPU HarpeBaHUM?
3an1/11m/1 Ha3BaAaHUC npouecca B HIMCHHUTCIIBHOM
majexe eIMHCTBEHHOTO YHCIIa.

OTBeT:

C2. (60) CocraBp ypaBHEHUS pEaKIUNA IO
NPUBEJICHHOM HUXKE cXeMe:

1) 2) 3)
C2H2 — CeHe — CeHsNO2 — CsHsNH>
Han Ha3BaHUs MIPOYKTaM
(opraHu4ecKuM BEIIECTBAM).
VpaBHenuss  peakumii  Ha3Banus
peaxkuuii
1) 2) 3)
C3. (66) Beruucnu wmaccy OpoMHOW BOIBI C
MaccoBoi goneit bpoma 2%, KoTopast noTpedyeTcst
IUIL TIOJHOTO B3amMoAeHrcTBua co 186 r 1%-ro
pacTBOpa aHUJIMHA.
2. Kakue ymeHus poBepsItOTCA
3HaTh:

peakiuu

IIPOJIYKTOB

OCHOBHBIE IOHATHSI OPraHUYECKON XUMHH, TEOPHS
CTPOEHHUSI OPraHUYECKUX COCAUHEHMH, IIOHATHE
TOMOJIOT, M30MEp, NpPENEIbHbIE U HENpeaeibHbIC
YTIIEBOIOPO/IBI, CIIOCOOBI MOJTy4eHUS u
¢buznyecKkue CBOMCTBA, XUMHYECKHE U CIIOCOOBI
npuMeHeHus. [loHsATHEe (QYHKIMOHANBHBIX TPYI,
TUNBl XUMHMYECKUX PEaKUUd XapaKTepHbIE IS
OpraHUYeCcKon XUMMUH, IIPUPOIHBII ras,
MTOJIMATUJIEH, PEAKLIUU TIOJIMMEPHU3ALIIH.

YMers:

*OTJINYATh: OPraHUYECKHE COEAUHEHMSI APYr OT

Apyra;

. OOBSICHATE: 0COOEHHOCTH  TPOTEKAHUS
XUMUYECKUX peaxuui B OpPraHUYECKUX
COEJIMHEHUS;

* OIPENENATh: COCTaB BEUIECTB 10 UX (QopMyliam,
IIPUHAUIEKHOCTh  BEIIECTBA  ONPEACICHHOMY

KJaccy, MO (YHKIMOHAIBHBIM TIpYHIaM, THUIIbI
XUMHYECKUX PEAKIUH,

. COCTaBJIATH! bopmyIb
COCIMHEHUH U3YYECHHBIX KJIACCOB.
3. OneHKa BBIIOIHEHNS 3a0aHUI
[IpumepHass mkana mepeBoja B MATHOALIBHYIO
CUCTEMY OLICHKH

Hroro: 34 Gamna

31-34 6annoB- «5»

24-30 6amioB- «4»

15-23 GannoB- «3»

0-14 GamnoB. - «2»

11 kaace

J5ist opraHu3anuy KOHTPOJIS UCIIONB3YIOTCS TECTHI,
3aganus O.C. 'abpuensna Opranuueckast XUMuUs B
TecTax, 3ajayax, ynpaxHeHusx 10 kmacc: yueO.
nocobue 1 obuieodbpazosar. yupexaenuit / O.C.
INa6puensu, U.I'. Octpoymos, E.E. Octpoymosa.-
3-e u3n., crepeorurt. — M.: Ipocda, 2005.-399c¢.

OpraHn4CcCKux

Konrtponsnas padora Nelno reme «Hemerammbi»
Yacts A TectoBble 3a1anus ¢ BLIOOPOM OTBETA

1. DOnemenry Hemeramny 4-ro mepuoma IICXO
COOTBETCTBYET AJIEKTPOHHAs popMmyIa:

a) 1522s22p%3s23p63d104s1 B)
1522522p63s23p63d104s2 4p6

0) 1522s22p63s23pl r) 1522522p63s23p5

2. DnektponHas ¢opmyna nona pochopa P+5:

a) 1522s22p63s2 6) 1s22s22p6 B) 1522522p6 T)
1522s22p5

3. TonpKO OTpHULATENBHYIO CTENEHb OKHUCIIEHHS B
COEJIMHEHUSIX MPOSIBIISET:

a) ox 0) Opom B) xJ10p T) PTOP
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4. TlpocToe BemecTBO — (TOP — MOXKET SBJISITHCS:

a) TOJBKO  BOCCTAaHOBUTEIEM B)  TOJIBKO
OKHUCIIUTEJIEM

0) OKHCIIUTENIEM U BOCCTAHOBUTEJIEM

5. Cxema  mpeBpalleHuUi CO'—C?2cH

IpeCTaBisieT COOON MPOIIECCHI:

a) BOCCTAHOBJICHHSI B) OKHCIICHHS

0) oxucnenust (1), BoccraHoBieHus (2) 1)
BoccTaHoBieHU(1), okuciaeHus(2)

6. OkucauTeIbHBIE CBOICTBA B PSIAYy XUMHUYECKUX
anemenToB: Sb —Te —| —Br:

a) U3MEHSIOTCS TIEPUOIUYECKH 0) HE M3MEHSIOTCS
B) 0c1a0€BAaOT T') YCHIIMBAIOTCS

7. @opmyna BemieCTBA X B ypaBHEHUM PEAKIIUU:
2Fe+6H2S04=Fe 2(S0O4) 3+X+6H20:

a) H2 6) SO2 B) H2S r) SO3

8. [IpoaykTaMu THIPOIN3a XJIOPITAHA SIBIISTFOTCS:
a) 9TAaHOJ ¥ BOJIA B) STAHOJ U XJIOPOBOAOPOT

0) XJIOpPOBOJOPO/I ¥ ATaH T') ITAHOJI, XJIOP, BOJA

9. VYrmepoxg  B3aUMOJEHCTBYET C  KaXIbIM
BEIIICCTBOM TPYIIITHL:

a) Bojopo, okcua meau (II), Boga

0) KaJnbLUH, OKCUJI CEPBI, CEPHAsI KUCIIOTA

B) KHCIIOPOJ, Botopo, okcu xxemnesa(Il)

I') a30T, CEPOBOJOPO/I, 3TAHOIL,

10. OcHOBHBIE CBOMCTBA OKCHUIOB 0CJIA0EBAIOT B
paay:

a) Na20-Li20-BeO-B203 B) N205-P205-Si0O2-
Al203

6) A203-Si02 -Ge02-Ga203 r) CO2-B203 -
A203-MgO

Yacte b 3ananus co cBOOOTHBIM OTBETOM

11. CocraBbTe (OpMyJBI BBICIIETO OKCHAA H
TUAPOKCUAA  (KHCIOTHI) dJJEMEHTa, B  sjApe
KOTOpOTO cojiepkuTcsi 15 anextponoB. Hazorute
9TH BEIIECTBA, YKAKUTE UX XapaKTep.

12. CocraBbTe ypaBHEHHUs PpEaKIMH CIEAYIOIUX
npeBpamiennii: Si — X — Na2SiO3— H2Si03
—X — Si

13. Jonmonuure ¢paszy: «B rpymnmne ¢ yBenndeHHeM
3apsa sapa aToMa OT KHUCIOpoJa K Telypy
paznyc aToOMOB ...».

14. CpaBHuTe uncio atoMoB B 1,2 r yriepona u 62
r ¢ocdopa.

15. Paccunraiite 00bEM, KOJIHMYECTBO BEIIECTBA U
Maccy Ta3a, MOJYyYEeHHOTO MpPH B3aMMOJCHCTBHUH
128 r kapOuga Kajaplldsg C BOJOW, B3SATOM B
U30BITKE.

2. Kakue ymeHus poBepsItOTCA

3HaTL/TIOHUMATh: Ba)KHEUIIINE XUMUYECKUE
IIOHATHUA: BCIICCTBO, XI/IMI/I‘IGCKI/Iﬁ QJIEMCHT, aTOM,
MOJICKYJIa, OTHOCHUTEJIHHBIE aToMHas u

MOJIEKYJISIpHAsl Macchl, WOH, KaTHOH, aHUOH, ,
3JIEKTPOOTPHULIATENIBHOCTh, BAJEHTHOCTbh, CTEIECHb
OKHCJIEHHS, MOJIb, MOJISIPHAs Macca, MOJISIPHBII
00BbEM, PacCTBOPBI, OKUCIUTENb U BOCCTAHOBUTEIb,
OKHCIICHHE U BOCCTAHOBJICHUE, TEIUIOBOU (et
peakuuu

XapakTepu3oBaTh XHMHUYECKHE JJIEMEHTHI (OT
BOJIOPO/Jia /10 KaJbIMs) HA OCHOBE UX I0JIOXKEHHUS B
[Tepuonuyeckoil cucreMe XUMHUECKUX 3JEMEHTOB
J.W. MenneneeBa U O0COOEHHOCTEN CTPOEHUS HX
aTOMOB;

CocTaBiiTh: CXE€MbI CTPOEHMsI aTOMOB IepBbIX 20
snemMentoB  [lepmoauveckorr  cucremnr  JI.HA.
Menneneena;

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHUS
aTOMOB, CBOWCTB AJIEMEHTOB B IIpeleiax MalbIX
NIEPUOJIOB U INIaBHBIX NOATPYII, a TAaKXkKe CBOHCTBA

00pazyeMbIx MU BBICIITX OKCHJIOB;
3HaTth/oHuMath llepuogmveckuii  3akon J[.U.
MenpeneeBa

CocTaBiITh dbopMyibI HEOPraHUYECKUX
COCIMHEHUN M3YYEHHBIX KJIACCOB; YpPaBHEHUSA
XUMHYECKHUX pEaKIUi. YMeTh Ha3bIBaTh:

COEIMHEHUS U3YYEHHBIX KJIACCOB HEOPTraHMYECKUX
BEILIECTB;

Onpenenatb/KnaccuUIMpoBaTh BUJ XUMUYICCKOU
CBSI3U B COEJIMHEHMUSIX; NMPUHAJICKHOCTh BEIIECTB
K OINPEICICHHOMY KJIACCy COCIMHEHHII;
OnpenensaTs/KnaccuPpUIUPOBATh
XAMHUYECKUX pEeaKui
XapakTepu3oBaTh B3aUMOCBSI3b MEXKIY COCTAaBOM,
CTPOGHHMEM H  CBOWCTBAMU  HEOPTaHUYECKUX
BEILIECTB;, XMMHMYECKHE CBOICTBA  OCHOBHBIX
KJIaCCOB HEOPraHWYECKHUX BEMIECTB (OKCHIOB,
KHCJIOT, OCHOBAHHUI U COJIEH )
Omnpenenats/KnaccupuiupoBaTh BO3MOKHOCTh
MPOTEKAHUS PEaKIUii HOHHOTO OOMEHa;
BbluucisaTe KOJIMYECTBO BENIECTBA, OOBEM WU
Maccy BEUIECTBa 10 KOJUYECTBY BEIIECTBA,
00beMy WJIM Macce pEareHTOB WU TPOIYKTOB
pEeaKIi MacCOBYIO JIOJIO BEILIECTBA B paCTBOPE
3HaHWE TIOHATHH: XUMHUYECKOE pPaBHOBECHE,
npuHuun Jle [larense;

YMeHne OOBSCHATH: TOJIOKEHUS XHUMHYECKOTO
paBHOBecHsI U (DAKTOPBHI €70 CMEIIECHUSI.

3. OneHka BBITTOJTHEHHUS 3aJJaHUI

THIIBI

100



[IpumepHas mikajna mepeBoja B MNATHOAILHYIO
CUCTEMY OILICHKH

Utoro: 24 Ganna

24-21 GannoB- «5»

20-16 GannoB- «4»

15-10 6amnoB- «3»

0-9 GannoB - «2»

KonTponpHas padora Ne2 mo Teme «MeTauib»

1. BoibepuTte npaBuiibHbIC YTBEPHKIECHUS O XpOME
1). Xpom Haxoautcs B [1.C.X.D. B VIA rpymre.

2). llpu pacTtBOpeHHH B KOHIIEHTPUPOBAHHOM
a30THOM KucioTe (H.y.) oopaszyercs NO2.

3). XpoMm Xopowo pacTBOPUM B pacTBOpax
niesoueit U KUcCioT

4). C pacTBOpamMH KHCIOT XpOM pearupyer ¢
o0pa3oBaHHEM coJiell IBYXBaJCHTHOTO XpoMa

5). Ilpu KOMHaTHOM  Temieparype  XpoM
JIOCTaTOYHO UHEPTEH
2. Bepusl 1m cienywoomue Cy)KICHHS O

COeIMHEHUsIX kele3a? Brioepure BepHbIe
1). Okcun xenesa (II) orHOCHTCS K OCHOBHBIM
OKCH/JIaM.

2). TI'mppokcun  xeneza  (II)  mposBasier
amQoTepHbIe CBOWCTBA.
3) Ilpu HarpeBaHHWU JKEJIE3HBIX OMNWIOK C

HIENIOYHBIM PACIUIaBOM  CHJIBHBIX OKHCIIHUTEJCH
obpasyercs (heppar

4) Tunmpokcun xene3za (II) — Oypsiii ocamox,
YCTOWYMBBIN ITPU CTOSTHUMU

5) Okcuabl xele3a pacTBOPAIOTCS B aMMHUAYHOM
pacTtBope

3. AmdoTepHbIit OKCUJ HE 00pazyeT XMMHUYECKUN
JJIEMEHT:

1). Hunk 2). Cepebpo 3). Maruwmii 4). Xpom 5)
Mapranen

4. Kakoil meranm BO BIaXHOM BO3IyXe OBICTPO
okucnsercs’?

1). Hunak 2). Mens 3). Cepebpo 4). XKenezo 5)
Kanpiuii

5. Ilpu B3aMMOAEHCTBUH C XJIOPOM COEIUHEHUE
coctaa OJCI3 o0pasyer Kaxabli H3 JBYX
METAIJIOB:

1). Xpom u xene3o 2). [lunk u menp 3). Menp u
HKEJEe30

4). AntomuHUI 1 HUHK 5) XpOoM U alFOMUHUNA

6. IIuHK BBITECHSIET MeTallI U3 PacTBOpa COJH,
dbopmyra KOTOpOi:

1). FeCI3 2). CrCl13 3). AICI3 4). CaCI2 5) MgCI2
7. Bomopon He oOpa3yeTcsi Ipu B3auMOJICHCTBUH
IIUHKA C:

1). BomsaeiMm mapom 2). KoHmeHTpupoBaHHOM
cepHoit kucnoroi 3). XoogHoi Bo10i
4). PactBopoM cepHOW KucinoTel 5) PactBOopom

H1eJ104n
8. Kakoii MeTaJll MMaCCUBUPYET
KOHIICHTpUpOBaHHAasi ~ a30THas  KHUCJIOTa, a

pa3baBiieHHas pearupyer ¢ HUm?

1). Hunk 2). Amomunuit 3) Menp 4). Mapranen
5). Kenezo

9. U3 mepeuns BemiecTB, (HOPMYINBI KOTOPBIX C
MaprasieM B3auMOJIEHCTBYET:

1). NaOH 2).NaCl(p-p) 3). H2 4). HCl(p-p) 5). 02
6). Mg(NO3)2(p-p)

10. C METaJUIMYE€CKUM
B3aMMO/JICHCTBYET:

1) meran, 2) aunermieH, 3) deHon, 4) aHWIUH 5)
aJTaHUH

11. YcraHoBUTE COOTBETCTBUE MEXKAY COJSIMHU U
OKpacKoM IJIaMeHHU, KOTOPYIO OHH JIa0T:

COJIb OKPACKA IINTAMEHUA

A) conu kanus

b) conu 6opHOI KUCIIOTHI

B) conu nutus

I') conu Hatpus

1) xenrtoe

2) opaH)XeBOE

3) 3eneHoe

4) puoneroBoe

5) MaJinHOBOE

12. BemectBamu A u X B LIENOYKE MPEBpaIICHUN
SIBIISTFOTCS

+CI2 +NaOH +NaOH +HClI
Cr-A-B—->C—>X

1). Cr(OH)3 2). Nas[Cr(OH)6] 3). CrCI3 4). CrCI2
13. YcraHoBUTE COOTBETCTBUE MEXKIY Ha3BaHHEM
COMM W TPOAYKTOM THUIPOJIHM3a €€ BOJHOTO
pacTBopa.

HazBanue COJIU ITPOAYKT HA KATOJ/IE

A) HUTpAT Menu

b) xmopun xenesa (II)

B) xnopun xanus

I') runpocynedar meau 1) menn

2) xJi0p

3) ’xene30, BOAOPOA

4) Bosopon

5) xene3o

6) Kanuii

14. YcTaHOBHTE COOTBETCTBHE MEXKIY UCXOIHBIMU
BEIICCTBAMH M CTEIICHBIO OKHCIICHUS MeTala,
KOTOPYIO OH UMEET B MPOYKTE pPEaKiuu

HaTpuem HC
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NCXO/HBIE
OKUCJIEHUA
A). runpoxcun meau (I1) u srananans 1). +6

b). xpom u cepa 2). +2

B). ’xene3o u kucnopon 3). +2,+3

I'). mapranen u constHast kuciota 4). +3

5). +1

6). +4

15. JKenezo maccoit 11,2r cmnmaBuim ¢ cepou
Maccoi 9,6r. K mnpoaykTy peakiuyd MOpHIHIA

BEIIECTBA CTEIIEHb

COJSIHYIO  KUCIOTY  (B3siTa B HU30BITKE).
BrigenuBiiniicss ra3 mpomycTUIIM Yepe3 pPacTBOP
cynepata wmeam  (II). Paccuwmraiite Maccy

MOJIYYEHHOTO OCaJIKa, €CJIM BBIXOJ cocTaBui 85%
OT TEOpETUYECKH BOo3MOXkHOro. Oteet: 16,32r.
16 JlonummuTe ypaBHEHHE peakiuu, Metoaom

AJIEKTPOHHOI'O OanaHca paccraBbTe
kodpounmentsl.  OmnpenenanTe OKHUCIUTENb |
BOCCTaHOBUTEb.

K2CrO4 + KNO2 + KOH + H20 — KNO3 + ...
17. Conp HaTpHsl >KEITOro IBeTa Maccoil 6,481
pacTBOPWIM B  BOJAE, TMOAKUCIUIN  CEPHOU
KHMCJIOTOM, IIOJy4YuB OpaHXKeBbIM pactBop. llpu
no0aBieHUH HM30BITKAa pacTBOpa Cyinb(duTa Kajaus
oOpasoBajics pacTBOp 3€JIECHOBATO-(PHOJIETOBOTO
nBera. Kakas wmacca MeTalIM4EeCKOro Xpoma
MOET OBITh  BBIJECJIIEHA IPU  DJIEKTPOJIU3E
nostydyeHHoro pactsopa. Orsert: 2,08r.

18. Xnopar kamus Harpead B IPUCYTCTBHU
KaTajan3aTopa, MpU 3TOM BBIIEIUIICS OeCHBETHBIM
ra3. Cxuranuem sxeneza B aTrMocdepe 3TOro rasa
Obula  TOJMyyeHa  JKeJle3Has  okanuHa. Ee
pacTBOpwIM B pa3z0aBiIeHHOM coiisiHOM kucioTe. K
NOJYyYeHHOMY TIIpH 3TOM pacTBOPY J100aBUIH
pacTBOp, COIEpKallUi AUXpOMaT HATpUSI U
COJsiHyH0  kucinory. Hamummmre — ypaBHEHMs
ONMCAHHBIX PEAKIIHMN.

19. Kanuit crtaBiwim ¢ cepoid. [lomydeHHyto counb
00paboTany COJITHOW KHCIIOTOW. BBIJICITHBIITHIICS
OpU OTOM TIa3 MpONMYyCTWIM YEpe3 PpacTBOP
OuxpoMara Kajus B CEpHOM KHCIIOTE. BBINaBIIEE
BEIIECTBO JKEITOr0 IBeTa OTQUIBTPOBAIN U
CIUIaBWJIM ¢ amoMuHueM. Hamummre ypaBHEHHs
OMMUCAHHBIX peaKlui

2. Kakue ymeHus poBepsIOTCA

3HaTh CIIOCOOBI MOTYYEHHUS] METAIIJIOB.

3HaTh, CBOMCTBA METAJUIOB M WX COCIUHECHUM.
Onpenensatb BO3MOKHOCTh NPOTEKAHUS PEAKIIMM;
YMETb  COCTaBJISATh  ypPaBHEHUS  XUMHYECKHUX
peakuuii B MOJIEKYJISIPHOH M HMOHHOM (opmax;

YMETh OINPEIEIIATh 3HAUCHHSI CTCTICHEH OKUCIICHHSI
HJIEMEHTOB B COCIMHEHUSIX, COCTaBIISITh
AIIEKTPOHHBIE OaaHCh " paccTaBisiTh
kod¢¢purmentsl B OBP

XapakTepu30BaTh B3aUMOCBS3b MEXKIY COCTaBOM,

CTPOGHMEM M  CBOMCTBAMU  HEOPTraHUYECKUX
BEIIECTB;

XMMHYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BeIIeCTB (OKCHIIOB, KHCIIOT,

OCHOBaHUH U coJiei)

BbIMHCIATE KOJMYECTBO BEIIECTBA, OOBEM WU
Maccy BellecTBa 10 KOJIMYECTBY BEUIECTBA,
00beMy WJIM Macce pPEareHTOB WU TPOJYKTOB
peaKIuu MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE.

3. O1ieHKa BBINIOJHEHUS 3a1aHUI

[IpumepHas mikasa mepeBoAa B MATUOALIHHYIO
CHUCTEMY OLICHKHU

Hroro: 33 Gamra

33-29 GamoB- «5»

28-21 6amnoB- «4»

20-15 6ammoB- «3»

0-14 6amnoB - «2»

Kontponbnas padota Ne3no teme «Teopernueckue
OCHOBBI XUMHUU

1. Onmnpenenute coctaB sapa aroma (YHCIIO
MPOTOHOB WM HEWUTPOHOB) IJsl JMTUS M aproHa.
CocTaBpT€  DJIGKTPOHHBIE U DJIEKTPOHHO-
rpaduyeckue GopMyIibl 3TUX SJIEMEHTOB.

2. CKOJBKO HapYXHBIX JIEKTPOHOB UMEIOT aTOMBI
MeTaioB? UTO MPOHCXOAUT C WX HAPYKHBIMHU
anektpoHamu? Kakoil Mertamn — HaTpull WU
Marauii — Oonee akTuBeH W mouemy? Kakoil u3
MeTayuioB camblii  akTuBHBIN? Kak ycrpoena
KpUCTaIMueckast pemeTka MertamioB? Kakue
0ocoObIe CBOMCTBA HMEIOT METaUIBl U YeM
00yCIIOBJIEHBI TaKUe CBOKCTBA?

3. Hamumure mo 2 w3omepa pa3HBIX BUAOB IS
BemiecTBa ¢ (hopmynoit CoH14 u Ha3oBUTE UX.

4. Omnpenenure TUN XUMHYECKOM CBS3HM U
COCTaBbTE CXEMy ee 00pa3oBaHUsl B BEIIECTBAX:
H2, HBr, CaBr2, Ca, Ca(OH)2, NH4ANO3.

5. DBbluucauTe KOJIMYECTBO CEPHOM  KHUCIIOTHI
Maccoii 4,9 r.

6. Paccuntaiite 00beM BO3ayXa, HEOOXOAUMBIN
s cxurannsa 1M3 cMecHm MeTaHa W dTaHa, eClId
oOweMHas 1011t MeTaHa B cMecH cocTaBiseT 70%.
2. Kakue ymMeHus MpoBEpSIIOTCA

3HaTh:

CTPOCHHE aTOMOB U MOJICKYJT;
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SHEPreTUYECKU  YpOBEHD,
HE3aBEPLUCHHBIN CIIOU
AJICKTPOHHBIE (POPMYJIIBI DJIEMEHTOB;

YMeTh

OTPENIEATh KOJUYECTBO TPOTOHOB, HEUTPOHOB,
DJIEKTPOHOB;

HaXOJHThH U30TOIIBI, MACCOBOE YKCIIO aTOMa
ITorumats

(bU3UYECKU CMBICIT TOPSAKOBOTO HOMEpPA
aTOMHBIC OpOUTAIIN

3. OneHka BBIIIOJIHCHUS 3aJaHUHN

[IpumepHass mKanza mepeBoja B MATHOATUIHHYIO
CUCTEMY OILICHKH

Htoro: 16 6amios

16-14 6amnoB- «5»

13-11 6annos- «4»

10-8 0ammoB- «3»

0-7 6amnoB - «2»

Kontponbnas padora Ned mo teme «Mtorosas
KOHTPOJIbHAs paboTay

3aBEpUICHHBIA U

Yacts A

1) DNEeKTpOHHAas KOH(UTYypanus
1S22S822P63S23P64S13d10 COOTBETCTBYET
JJIIEMEHTY

a) Vo) FB)Cur) Hg

2) KucnotHsle CcBOHCTBAa B pALYy BBICIIUX

THJIPOOKCHJIOB CEPHI-XJIOpa-nuoza

a) Bospacrator 0) OcnaGeBator B) ChHauana
BO3PACTAIOT, 3aTEM OCIIa0EBAIOT

r) CHavazna ocinabeBaroT, 3aTeM BO3PACTAIOT

3) Bepnsl it cnepyrommue cyxaeHus o pochope?
A. ®ochop ropur Ha Bo3Ayxe ¢ 0Opa3OBaHUEM
P205

b. Ilpu B3aumopeiictBus ¢ochopa ¢ MeramiaMu
oOpa3yroTcst pochu bl

a) BepHo Tonbko A

6) Bepno Tonbkp b

B) BepHbl 00a cyxaeHus

r) O6a cyX/1eHus HE BEPHbI

4) OpHa u3 cBs3eil oOpa3oBaHa MO JOHOPHO-
aKIENTOPHOMY MEXaHU3MY B

a) MoJeKyne Bojopoiaa 0) MoJyieKyje MepoKCHaa
BOJIOpOJIA

B) MOJIEKYJIE aMMHaKa I') HOHE aMMOHHUS

5) Crenenp okucieHuss +3 XJIOp HMEET B
COEIMHEHUH

a) C103 6) KC104 B) CI1206 1) Ba(Cl102)2

6) N3omepus HEBO3MOXKHA TS

a) 2-metnrekcana 0) Luknonpomnana B) [Iponana r)
IIponena

7) DIeKTpUYeCKHil TOK HE TMPOBOMAT BOJHBIC
pacTBOPHI

a) Xmopuaa Kalusg W THAPOKCHUIA Kaublus O)
DTaHoja ¥ XJIOPOBOJAOPOIA

B) [Iponanona u anerona r) ['0Ko3bl U aleraTta
KaJust

8) BepHbl 11 cienyromme CyKAeHHs 0 Kupax?

A. Bce kupbl TBEpIble TPH OOBIYHBIX YCIOBHUSIX
BEIIECTBA.

b. C xumuyeckol TOYKU 3pEHHUS BCE KUPBI
OTHOCATCS K CIIOKHBIM d(prpam.
a) BepHo Tonpko A

6) Bepno Tonbsko b

B) BepHrbl 00a cyxeHus

r) Oba cyx/1eHus1 HeBEpPHbI

9) B cxeme mnpeBpalieHuit
BemectBoMm X sBisercs

a) Meranon 06) Hwurpomeran B) JIuMeTHIOBBIHA
a¢up r) Jubpommeran

10) B nmepeune BemiecTB

A) Mertanoun I') U300yTan

b) [Iponanon J1) [ekan

B) benzon E) JluBunaun

CH4 X CHsNH:2

K npemenbHeIM  yriaeBojopogaM — OTHOCSTCS
BEIIECTBA, HA3BaHUS  KOTOPHIX  OOO3HAYEHBI
OykBamu

a) ABJ1 6) BI'JI B) BBI' t) BIAE

11) Oprodochopnas kucnora
a) OTHOCHTCS K HanOoJiee CHIIBHBIM AJIEKTPOIUTAM
0) Jlerko pasznaraeTcs mpu XpaHeHUU

B) He B3aumopneiicTByer co  IIETOYHBIMHU
MeTaIaMu

r) [lonyyaercst B mpoMbIIUIEHHOCTH U3 Qochopa u
docdaros

12) Y meap u amroMuHUN

a) PearupytoT ¢ pacTBOpoM ruipokcuia HaTpus

0) PearnpyroT npu oOBIYHBIX YCIOBUSAX C a30TOM

B) PacTtBopsitorcst B pa3z0aBiieHHOH  COJIIHOM
KHCIIOTE

r) MoryT B3auMOJEICTBOBATh C KHCIOPOIOM

13) B cxeme mnpeBpamenuii ZnO X Y ZnO
BemiecTBaMu X U Y MOTYT OBbITh

a) Zn(OH)2 u Zn

0) ZnCI2 u ZnF2

B) Zn(OH)2 u ZnCI2

r) Zn(NO3)2 u Zn(OH)2

14) C wnHaumbomnpielt CKOPOCTHIO TMPOUCXOIUT
B3alMOJICIICTBHE MTOPOLIKA JKETIE3a C

a) 10%-noit H2SO4 6) 30%-noit HCI B) 98% -HOit
H2S04 r) 20%-u6mM NaOH
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15) Ilpu B3aumoneiictuu 100 r. xene3a u 67,2 7.
(H.y.) xnopa momyuutcs xiuopun keneza (III)
Maccoi

a)227,41.6) 167,21.B) 67,21.T) 292,51
Yacts B*

16) VYcranosure COOTBETCTBHUE
pearupyomuMy  BEIIeCTBaMU U
MPOTEKAIOILEH MEXKITY HUMU PEAKLIUU
BEIIECTBA TTPU3HAKU PEAKIIUU

A) CuSO4 u KOH 1) Beigenenue 6yporo rasza

Bb) CuSO4 u Na2S 2) Ob6pazoBanue 6eioro ocaaka
B) Cu(OH)2 u H2SO4 3) OGpa3zoBaHue CHHETO
ocaJiKka

I') Cu(OH)2 u HNO3 4) O6pa3zoBaHue 4YepHOTO
ocajJika

5) PactBopenue ocanka

ABBT

17) D10 BemiecTBO JEKHUT B OCHOBE YIAJICHUS U
00€3BpeKMBAHUS PA3IUTON PTYTHU, HAMPUMEp U3
TepMoMeTpa. YTO 3TO 3a BEmIECTBO U Kak
Ha3bIBaeTCs 3TOT nporiecc? OTBET HAMUIIIUTE.
Yactp C**

18) Omnpenenure 00BEM (H.y.) YIVIEKHCIIOTO Tasa,
BBIJICIISIONIErOocsl npu  pactBopenuu 110 1.
U3BECTHsKA, cojepxamero 92%  kapOonaTa
KaJbIusl, B U30BITKE a30THOM KUCIOThL. Hamummre
YCJIOBHE 3a7[a41 U PEIICHUE.

2. Kakue ymeHust mpoBepstoTcs

MEXKTY
NpU3HAKAMU

3HaTh

OCHOBHBIE TEOPUHM XMMHUHU: (CTPOEHHUS aToma,
XUMUYECKON CBSI3U, JIEKTPOJIUTHYECKON
JUCCOLMAUY, KHUCIOT M OCHOBAHWM, CTPOEHUS
OpPraHUYeCKUX COECIMHEHU, XUMUYECKON
KUHETUKH)

Ba)KHEHIIINE XUMUYECKUE TIOHSATHS

Ba)XKHEHIINE BEIECTBA U MaTepHAaJIbI

YMerb

Ha3bIBaTh M3YyUYEHHbIE BEIECTBA 110 TPUBUAIBLHON
WJIM MEXIYHApOJHON HOMEHKIAType
OTpeieNATh/KiacCu(hUIUpOBaTh

BUJI XUMHYECKUX CBS3€H B COCIMHEHHSX W THII
KPUCTAJNTNYECKOH pereTKu

BAJICHTHOCTh, CTEIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB, 3apsi/bl HOHOB

NPUHA/JISKHOCTh BEIIECTB K Pa3IMYHBIM KilaccaM
HEOPraHMYECKUX COCTUHEHUI

XapakTep Cpeabl BOJHBIX PACTBOPOB BEIECTB
XMMHUYECKHE PEaKIMU B HEOPTaHWYECKOH XUMHH
(Mo BceM W3BECTHBIM  KJacCH()UKAIMOHHBIM
IpU3HAKaM)

OKHCJIUTEIb U BOCCTAHOBHUTEIH

XapakTepU30BaTh

S-, p- ®m d-3MeMEHTHl MO WX IIOJIOKEHUIO B
Ilepuonnueckon cucreme /1.1. Menneneesa
001IMe XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
METAaJJIOB U HEMETaJIJIOB

00IIIe XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCIMHEHUI, CBOICTBA
OTAEJBHBIX MPEICTaBUTENEH ITUX KJIACCOB
MJIAHUPOBATh/TIPOBOIUTH

BBIUMCIICHHUSI TI0 XUMUYECKUM (opmyrnam U
ypaBHEHUSIM

SKCHEPUMEHT MO IMOJYYECHUIO U PACIIO3HABAHUIO
BOKHEHIINX HEOPTAHUYECKUX COCTUHEHUIN
0OBSCHSITH

3aBUCHMOCTb CBOHCTB XHMMHYECKHX JJIEMEHTOB H
UX COCIOMHECHHM OT TMOJOXKCHUS »JJICMEHTa B
[Tepuoauueckoii cucreme /.M. Menaeneena

pUpony XUMHYECKOU CBSI3U (MOHHOM,
KOBQJIEHTHOM, METaJUTMYECKOH, BOAOPOAHOIN)

CYIIHOCTb  M3yYEHHBIX  BHUJOB  XMMHUYECKUX
peakuui:  JNEKTPOJIMTUYECKOW  MCCOLMALIUM,
HOHHOT'O obMeHa, OKHCJIUTENLHO-

BOCCTAaHOBUTENBHBIX (M COCTABIATh UX YPAaBHEHUS)
BIUSHUE Pa3MYHBIX (AKTOPOB HA CKOPOCTH
XUMUYECKOH  peakiMd W Ha  CMEIICHHUE
XUMHUYECKOTO PAaBHOBECHS.

3. OneHKa BBIIOJIHEHHS 3aJaHUI

[Ipumepnas mikanga mnepeBoja B MATHUOATUIHHYIO
CHUCTEMY OLICHKH

2» «3» «y «5»

Hwxe 37% | Boxee 38% | 66-84% 85-100%

Hmwke 18 | 19-32
0amnoB 0ajoB
bonee 19
O0amnoB W3

HUX 4YacTb
A

33-42
Oaiuta

43-50
Oamn
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KPUTEPUU U HOPMbI OLIEHKHY 3HAHUH IO XUMHUH

KpuTtepun onieHUBaHUsI YCTHOTO OTBETA

O1eHka «5» BbICTABJISIETCH, €CJIH_YYEHHK:
1. Iloka3eiBaeT TIIyOOKOE M TIOJIHOE 3HAHWE M TOHMMAaHHE BCETO 00BEMa
MIPOTPaMMHOTO MaTepuaa; MMOJIHOE IIOHUMAaHHE CYIITHOCTH
paccMaTpuBacMbIX IIOHATHW, SBJICHUM W 3aKOHOMEPHOCTEW, TEOpHH,
B3aHMMOCBSI3CH;
2. YMeeT COCTaBUTH MOTHBIA M MPAaBUIBHBIA OTBET HA OCHOBE M3y4EeHHOTO
MaTepuana; BBIJICIISTH rJ1aBHEIC IOJIOKCHMUS, CaMOCTOSTEIbHO
MOATBEPKIATh OTBET KOHKPETHBIMU puUMepamu, (hakramuy;
CaMOCTOSITETHHO W apryMEHTHPOBAHO JejaTh aHamu3, 0000meHws,
BBIBOABI. ~ YCTaHaBIMBAaThL  MEXOpeIMETHBIE (HAa  OCHOBE  paHee
npuoOpeTEeHHBIX 3HAHWH) W BHYTPHUIPEIMETHBIE CBSI3H, TBOPUYECKHU
MPUMEHATh  TONy4YeHHbIE  3HAHUS B  HE3HAKOMOH  CHTYAIlWH.
ITocnegoBarennpHO, YETKO, CBI3HO, 000OCHOBAHHO M 0€30IIMO00YHO M3J1araTh
yueOHBIH MaTepHuall; JaBaTh OTBET B JIOTMUYECKOM IMMOCIIEI0BATEIBHOCTH C
HCIIOJIB30BAHUECM HpI/IHHTOI\/'I TCpMI/IHOJ'IOFI/II/I; acjiaTtb COGCTBCHHI)IC BBIBOJBI,
(dhopMymupoBaTh TOYHOE OIpENeICHHEe W HWCTOIKOBAHHE OCHOBHBIX
TIOHSTUHM, 3aKOHOB, TEOPHIi; NMPU OTBETC HE MOBTOPATH JOCIOBHO TEKCT
yueOHUKA; H3JaraTb MaTepuan JUTEPaTypHBbIM SI3BIKOM; TPAaBHILHO W
00CTOATENHHO OTBEYAaTh Ha JOMOJHUTENBHBIE BOIPOCH  yYUUTEIS.
CaMOCTOSITENIFHO W PAMOHAIBFHO HWCIMOJIB30BaTh HATIATHBIE TIOCOOHS,
CIpaBOYHBIE MaTepUabl, Yy4YeOHHWK, JOMOJHUTEIbHYIO JHTEpaTypy,
MEPBOMCTOYHHUKH;, MPUMEHSITh CHCTEMY YCIOBHBIX 0003HaueHHWH TpH
BEJICHUH 3alnced, COMPOBOXKIAIONIMX OTBET; MCIIOJNB30BaHUE IS
JIOKa3aTeIbCTBA BBIBOJOB M3 HAOJIOACHHH U OIILITOB;
3. CaMOCTOSITENbHO, YBEPEHHO U 0€30IMO0YHO MPUMEHSET IMOJTyYeHHbIC
3HAHUS B PEIICHUU MPOOJIEM Ha TBOPUYECKOM YPOBHE; JIOMYCKaeT He Ooee
OJTHOTO HEM0Y€Ta, KOTOPBINA JIETKO MCHPABISAET MO TPEOOBAHUIO YUHUTEIIS;
nMeeT HeoOXOIMMbIE HaBBIKM paOOThI ¢ MPUOOPaMU, YEPTEKAMH, CXEMaMH
u rpaduKamMu, COMYTCTBYIOIIUMH OTBETY; 3aIlUCH, COIPOBOXKIAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHHSIM.
Onenka «4» BbICTABJISETCS, €CJIN:
1. [Toka3pIBaeT 3HAHMS BCETO M3YYEHHOTO IIpOrpaMMHOro Matepuana. Jlaér
MOJHBIA W TpaBWIbHBIA OTBET HA OCHOBE HW3YYCHHBIX TEOpUU;
HC3HAUYUTCIIBHBIC OHII/I6KI/I n He)IO‘-IéTBI HpI/I BOCHpOI/ISBelIeHI/H/I I/13yT-IeHHOFO
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MaTepuana, OIpelelieHHs TIOHSATHH Jlal  HemollHble, HeOOoIbIIne
HETOYHOCTH TIPU HCIIOJIB30BAHUM HAYYHBIX TEPMUHOB WIJIM B BBIBOJAX
0000IIeHNAX W3 HAOMIOACHUM W OIBITOB, MaTepHal W3JlaraeT B
OTIpENICNICHHOH JIOTUYECKON MOCIEe0BATENIFHOCTH, MPHU 3TOM JOMYyCKaeT
ONHy HerpyOyio OmuOKy WM He Oojiee NBYX HEIOYETOB M MOXKET WX
UCTIPaBUTHb CaMOCTOSITETIbHO TNpPH TPeOOBaHWUM WM TPH HEOONIBIION
MOMOIIM TIpeTo/iaBaTesNsi; B OCHOBHOM YCBOWJI Yy4YeOHBIH MaTepHad,
MOJITBEPIKIACT OTBET KOHKPETHBIMH MPUMEPaMU; TPABHILHO OTBEYaeT Ha
JIOTIOJTHUTEIILHBIE BOMIPOCHI YUUTETIS.

2. YMeeT caMOCTOSTENbHO BBIACNATH TNIaBHBIC TMONOXKEHHUS B W3yYCHHOM
Marepuaie, Ha OCHOBaHMM (paKTOB W TIPHEMEpPOB 0000mAaTh, AeiaTh
BBIBOJIBI,  YCTaHABIMBATHL  BHYTPHUIPECIMETHbIC  CBS3W.  [IpHUMEHSTH
MONy4YeHHBbIE 3HAaHUS Ha TpPaKTHKE B BHUIOU3MEHEHHOW CHUTYyallWH,
coOMoaaTh  OCHOBHBIE  TpaBWJa  KyJIbTYphl  YCTHOW  peud U
COIPOBOX/IAIOIIEH MUChMEHHOM, HCIIOIh30BATh HAYYHBIC TEPMUHBI;

3. He oOnamaer JOCTaTOYHBIM HAaBBIKOM pAOOTBI CO CIIPABOYHOM
JINTEPATYPOH, YUeOHUKOM, IIEPBOUCTOYHUKAMHU (npaBUIBHO
OpPHUEHTHPYETCS, HO padOTaeT MEJICHHO).

OueHka «3» cTaBUTCS, €CJIM YYCHUK:

1. VcBoma OCHOBHOE COACp)KaHHME Y4YeOHOro Mmarepuana, HMEET
mpoOerbl B YCBOGHHHM  Marepuana, HE MPensATCTBYIONIUE
JATbHEHIIIEMY YCBOCHHUIO TIPOTPaMMHOT0 MaTepHara,

2. Marepuan u3naraeT HECHCTEMATH3MPOBAHHO, (pparMeHTapHO, HE
BCeT/Ia MOCTIeI0BATENLHO;

3. TlokaspiBaeT HEJOCTATOYHYI CHOPMUPOBAHHOCTH OTACIBHBIX
3HAHWIA W YMEHUil; BHIBOJBI U 00OOIICHHS apryMEHTHPYET cliado,
JIOTTYCKAET B HUX OIIUOKHU.

4. JlomycTun OMIMOKM M HETOYHOCTH B HCIOJL30BAHUH HAyYHOH
TEPMUHOJIOTUH, OTIPECIICHHS TIOHSATHI 1T HEJIOCTATOYHO YETKUE;

5. He wcrnonp3oBag B KayecTBE JIOKAa3aTeNbCTBA BBIBOABI U
0000mmeHnss u3 HaOmroJeHnH, (aKTOB, OMBITOB WIIM JOMYCTHI
OIIMOKHY TPU UX U3JI0KCHUM;

6. HcrmbIThIBaeT 3aTpyAHEHUs] B MPUMEHEHUN 3HAHWH, HEOOXOIMMBIX
g peII€Hus 3aaa4  pa3IMdHbIX THIIOB, IIpU 0OBSICHEHH N
KOHKPETHBIX SBJICHMH Ha OCHOBE TEOpUMH W 3aKOHOB, WM B
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MOJTBEPKJICHUA  KOHKPETHBIX  NPHUMEPOB  MPAKTUYECKOTO
NPUMEHEHUS TEOPHUH;

7. OrBe4aeT HEMOJHO HAa BOMPOCHI yuHuTens (YIyckas M OCHOBHOE),
WIM BOCHPOM3BOJAMT COJACp)KaHME TeKCcTa ydeOHUKa, HO
HEJIOCTATOYHO TIOHUMAET OTACIbHBIC TOJIOKEHHS, HWMECIOIIUC
Ba)KHOE 3HAYCHUE B 3TOM TEKCTE;

8. OOHapyKHBaeT HEIOCTAaTOYHOE TOHUMAHUE OTACIBHBIX MTOJIOKEHUN IPU
BOCTIPOM3BEACHNN TeKCTa y4deOHWKa (3amvcel, TMEepBOMCTOYHUKOB) WIIH
OTBEYACT HEMNOJHO Ha BOMPOCHI YYWTENS, JOMyCKas OJHY-IBE TpyOble
OIIOKMY.

OneHka «2» CTaBUTCH, €CIH VIEHHK:

1. He ycBowmi u He pacKpbUT OCHOBHOE COJICpIKaHUE MaTepHaa;

2. He nenaet BBIBOJIOB 1 0000IICHHUT.

3. He 3naer m He mOHHMMAaeET SHAYUTCIIbHYIO WJIM OCHOBHYIO 4YacCTb
MPOTPaMMHOI0 MaTepralia B MpeJieliaX MOCTABICHHBIX BOMPOCOB;

4. Unmu umeer cnabo cPoOpMHUpOBaHHBIE M HETOJIHBIC 3HAHUS U HE
yMEEeT MPUMEHATh UX K PEIICHUIO KOHKPETHBIX BOIPOCOB U 3a4ay
mo o6pasiry;

5. nu mpu otBere (Ha OMWH BOIIPOC) MOMYCKaeT OoJiee NMBYX TPYyOBIX
OIlII/I6OK, KOTOPBIC HE MOKET UCIIPABUTH JAXKE IIPHU IMMOMOIIU YUUTCIIA.
IIpumeuanmue.

ITo OKOHYAHHIO YCTHOTO OTBETA Yy4YAIlerocs MeAaroroM AaéTcsl KpaTKui
aHamM3 OTBETa, OOBSBISACTCS MOTHUBHPOBAaHHAs OLEHKA. B03MOXHO
MpUBJICUCHHE JPYrMX YyYaluxcs IS aHaiu3a OTBeTa, CcaMOaHalu3,
MPEIOKEHHUE OICHKH.

HopMbl 0oLeHOK €aMOCTOSITEJBbHBIX, MPAKTHYECKUX M KOHTPOJIbHBIX
padot
Ouenka «5» cTaBUTCS, €CJIM YYCHHK:

1. Bemonaun padoty 6e3 ommrboK U HeI0OYETOB;
2. Jlomyctumi He OoJiee OTHOTO HEoueTa.
Ouenka «4» CTABUTCH, €CIM YYEHHUK BBINOJIHHJ padoTy MOJHOCTHIO,
HO JOMyCTHJI B Hel:

1. He 6onee onHoli HerpyOoii ONIMOKK 1 OJTHOTO HEJI0YETa,

2. W He Oonee MBYX HEIOYETOB.
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OneHka «3» cTaBUTCS, €I YYeHHK NMPABHJILHO BBINOJIHHI He MeHee
MOJIOBHHBI Pa00ThI WJIH JOMYCTHI:

1. He 6onee nByX rpyOBIX OIIHOOK;

2. Wnm e Gonee ogHOM rpyOOi M 0HOI HETpy0OOil OIIMOKH U OHOTO

HeJlo4eTa;

3. HWnu He Oonee AByX-TpeX HErpyObIX OMIMOOK;

4. Unu opHoii HerpyOoii OIMOKY M TPEeX HEJTOUETOB;
5. Wi npu oTcyTCTBUHM OMIMOOK, HO IPH HAIMYUH YETHIPEX-TISTH
HEJI0YETOB.
OuneHka «2» CTAaBUTCS, €CJIM YYCHHK:

1. Jomyctun umcino ommOOK M HEIOYETOB IMPEBOCXOSIEE HOPMY,

TIPH KOTOPOM MOXKET OBITh BBICTABIICHA OIICHKA «3;

2. Wnm ecnu npaBUIBHO BBITIOJIHMI MEHEE TIOJIOBUHEI paOOTHI.
IIpumeyanue.
1. Yuutenp uMeeT npaBo MOCTaBUTh YUYEHUKY OLICHKY BBIIIE TOH, KOTOpas
MpeaycCMOTpeHa HOpPMaMH, €CIH YYEHHKOM OpPUTHHAILHO BBITIOJHEHA
pabora.
2. OueHKH ¢ aHAIN30M JOBOJATCS JI0 CBEICHUS yYallUXcCs, KaK IPaBUIIO,
Ha TIOCIEIYIOMeM YpOKe, NpeaycMaTpuBaeTcs paboTa HaJ OIIHOKaMu,
yCTpaHCHUE po0OeIioB

108



Kputepun u noka3arteyiv, HCIoJIb3yeMble PH OLleHNBAHNH y4eOHOT0 pedepata
Kpurepun ITokaszarenu
- aKTYaJIbHOCTb IPOOJIEMBI U TEMBI;
- HOBH3HA M CAMOCTOSITEIILHOCTD B TIOCTAHOBKE MPOOJIEMBI, B

(hopMyTUPOBAaHUH HOBOTO aCIEKTa BRIOPAHHOW IS aHAITN3a IPOOIEMBL;
- HAJIMYME aBTOPCKOM TO3UIMH, CAMOCTOSITEIEHOCTh CYXKICHUH.

1.HoBu3Ha pedepupoBaHHOTO
TEKCTA.
Makec. - 20 6amios

- COOTBETCTBHE IIaHa TeMe pedepara;
- COOTBETCTBHE COACPKaHUs TEME U MJlaHy pedepara;
- IOJTHOTA W IITyOWHA PacKPBITHsI OCHOBHBIX HOHSITHI POOIEMBI;

2. CTeneHb pacKphITHS - 000CHOBAaHHOCTE CIIOCOOOB M METOIOB PabOThI C MaTEPHAIIOM;
CYIIHOCTHU TIPOOJIEMBI. - yMEHHE paboTaTh C IUTEPATypOl, CHCTEMaTH3UPOBATh U
Makec. - 30 6amios CTPYKTYPHUPOBATh MaTEepHUAI,

- yMmeHne 000011aTh, COTTOCTABIIATH PA3TUYHbIE TOUYKHA 3PSHHS 10
paccMaTpuBaeMOMY BOTIPOCY, apTYMEHTHPOBATh OCHOBHBIE MTOJIOKEHUS U
BBIBO/IBI.

- KpyT, MOJTHOTA HCIOJIb30BAaHMS JINTEPATYPHBIX HCTOYHUKOB TI0
npobieme;

- IPUBJICYCHUE HOBEHUIITUX PadOT 10 MpodiieMe ((KypHaIIbHbIE
My OMKaIH, MaTeprallbl COOPHIUKOB HAYYHBIX TPYIOB H T.1.).

3. O6ocHOBaHHOCTH BHIOOpA
HCTOYHHKOB.
Makc. - 20 6annos

- IpaBUJIbHOE O(hOPMIIEHHE CCHUIOK HA UCTIONB3YEMYIO JTUTEPATYPY;

4. CoOnroieHue TpeOOBaHMA K |- TPAMOTHOCTh M KYJIBTYpa U3JI0KCHHUS,
odopmienuto. Makc. - 15 - BJIaJIcHHE TEPMHUHOJIOTHEH 1 MOHATHHHBIM ammapaToM IpoOIeMbl;
OaiioB - cobronenne TpeboBaHUH K 00beMy pedepara;

- KyJlIbTypa opOpPMIICHUS: BBIJICIICHHE a03a1IeB.

- oTcyTCTBHE Op(horpaduIecKuX ¥ CHHTAKCUIECKHUX OMIMOOK,

5. I'paMOTHOCTS. CTUIMCTUYECKUX MOTPEIIHOCTEN;

Makec. - 15 Gamnos - OTCYTCTBHE OIIEYaTOK, COKPAILICHUH CIIOB, KpOMe OOIIECIPUHSATHIX;
- IUTEPATYPHBIN CTUIIb.

OuenuBanue pedepara

Pedepar ouenuBaercss mo 100 OamnbHON mikane, Oanbl TEPEeBOAATCS B OICHKH YCIIEBa€MOCTH
CJICIYFOIIUM 00Pa30oM:

* 86 — 100 0amI0B — KOTIMYHOY;

* 70 — 75 6aIIOB — «XOPOIIIOY;

* 50 — 69 6aJIIOB — «YJIOBJIETBOPUTEIILHO;

» MeHeE 50 6amioB — «HEyIOBIETBOPUTEIHLHOY.

Banel yunteiBaroTCs B poriecce TeKyIei OlleHKH 3HaHUH TpOrpaMMHOI0 MaTepuana.

Kpurtepun oueHku 3a TecT
«5»- BepHO BhITIONHEHO Oonee 90% 3amanmii;
«4»- BepHO BBITIONTHEHO Oonee 70- 89 % 3amanwmii;
«3»- BEpHO BBINOJIHEHO Oonee S51- 69 % 3anaHwuii;
«2»- BepHo BoINIONIHEHO 50% U MeHee.

KpnTepml OICHUBAHUA npe3eHTauuﬁ Yuamuxcs
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Ouenka 5 4 3 2
Cooepicanue PaboTa moiaHOCTEHIO ITouTn nonHOCTHIO He Bce Pabora caenana
3aBepIICHA CIeTaHbl Hanoboee BaKHEHIITHE (dhparMeHTapHO H ¢
Ba)KHBIC KOMIIOHEHTB! | KOMIIOHEHTHI MTOMOIIBIO YUUTEIIS
paboThI paboThI
BBITIOJTHEHBI
Pa6ora Pa6ora Pa6ota Pabota

JEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHpPYET JIEMOHCTPHPYET

riry0OKOe MOHMMaHKue | TOHMMaHUE OCHOBHBIX | MOHUMaHHUE, HO MUHUMAaJIbHOE

ONHCHIBAEMBIX MOMEHTOB, XOTS HEIOJHOe MMOHUMaHue

MIPOLIECCOB HEKOTOpBIE ICTaIH HE

YTOYHSFOTCS

JlaHbI MHTEpECHBIE HNmeroTcst HEKOTOpBIE JuckyccuoHHsle Munnmym

JUCKYCCHOHHBIE MaTepuabl MaTepuaisl €CTb | JUCKYCCHOHHBIX

MaTepHabI. JIUCKYCCHOHHOTO B HAJIMYUH, HO HE | MaTEpHAJOB.

I'pamotHO xapakrtepa. Hayunas CIIOCOOCTBYIOT Munnmym

UCIIOJIb3yeTCs JIEKCUKa UCTIONb3yeTCsl, | MOHUMAaHMIO Hay4YHBIX

Hay4Hasl JICKCHUKa HO MHOTJa HE poOIEeMBI. TEPMHUHOB

KOPPEKTHO. Hayunas
TE€PMHHOJIOTUS
WIH
HCIIOJIB3YETCS
MaJo Uiu
UCHIOJIb3yeTCs
HEKOPPEKTHO.

YyeHuk npeanaraet VYueHuk B YyeHuk uHOrIa HNurepnperanus
COOCTBEHHYIO OOJIBIIMHCTBE CITy4acB IpeJiaraeT CBOI0 | OrpaHUYeHa WIH
HWHTEPIPETaLIo npejiaraeT UHTEpIpeTanuio | OecrioyBeHHA
WK Pa3BUTHE TEMbI | COOCTBEHHYIO
(06061meHus, MHTEPIPETaluIo WIn
MIPUIIOKEHUS, pa3BUTHUE TEMBI
AQHAJIOTHH)

Besne, roe Bo3moxHo | IlouTtn Be3ne YyeHuKy Hyx’Ha YyeHuK MOXXeT
BEIOMpaeTcs Oosiee | BeIOMpaercs Oonee MOMOIIb B BEIOOpE | paboTaTh TOJNBKO
3¢ PEeKTHUBHBIN a¢dekTHBHBIN Tporiecc | 3PPEKTHBHOTO MOJ1 PYKOBOJICTBOM
W/WIIN CIIOXKHBIA mporecca YUHATEIS
IpoLEecC

Jusaiin Jln3aiiH J0oruyeH u [u3aiin ectb [u3zaiin Jn3aiin He sAceH

OUYEBUJICH CITyYalHBIN

Nwmerotes Nwmerorcs nocrosiHHble | HeT nmocTosiHHBIX OneMeHTHI

MTOCTOSTHHBIE JIEMEHTHI AU3aiiHa. 9JIEMEHTOB JM3aiiHa MEIarT

3JIEMEHTHI JU3aiHA. Jwn3aiin cooTBeTCTBYET | nu3aiiHa. Jluzaiin COZIEPKAHUIO,

Hu3zaiin COZICPKAHUIO. MOXET U HE HAaKJIaJIbIBasICh Ha

MOIYEPKHUBAET COOTBETCTBOBATH HETO.

COJICpIKaHUE. COJIEP)KAHUIO.

Bce napamerpsl [Mapametpsl mpudTa [TapameTpsl [TapameTpsl HE

mpudTa Xopouio nojo6pansl. [pudr mpudTa MoJI00paHbI.

noJ00paHbl (TEKCT YUTaeM. HEA0CTaTOYHO Jenarot TekcT

XOPOIIO YUTACTCA) X0pouIo TPYAHOUUTAEMBIM

mooOpaHsl, MOTYT
MeIaTh
BOCTIPHATHIO
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TI'paguxa Xopomo mogobpana, | I'paduka I'paduka mano I'paduxa ve
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
COJICPIKaHUIO, COJICPIKAHUIO COJICPIKAHUIO COJICPIKAHUIO0
oOoraraer
COJICpPIKaHUe

TI'pamomnocms Het ommbok: HI MuHUMaIbHOE Ecth ommobkw, MHoro omuooK,
rpaMMAaTHYECKHUX, HI | KOJIMYECTBO OMIUOOK MEIIaroIIne JIETaroIInX
CUHTAKCHUYECKUX BOCTIPUSATHIO MaTepuan

TPYTHOYUTAEMBIM
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