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1. IlnanupyemMble pe3yJIbTaThbl 0CBOCHHA Y4eOHOI0 mpeaMera.

JIMYHOCTHBIMHU Ppe3yJbTaTaMH H3Y4YCHUs TNpeaMmera «XUMHS» SBISIOTCS CICTYIOINe
YMEHUSA:

1) c(hOpPMHPOBaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOHIO
pasBUTHS HAyKH M OOIIECTBEHHON NpPAaKTUKH, OCHOBAHHOTO HA JHAJIOTE KYIBTYp, a TaKXkKe
pa3n4HbIX (GOpM OOLIECTBEHHOTO CO3HAHWsS, OCO3HAHUE CBOEr0 MECTa B MOJHKYIBTYPHOM
MUDE;

2) c(OpPMHPOBaHHOCTH OCHOB CAMOPAa3BHUTHsI 1 CAMOBOCIIUTAHUS B COOTBETCTBHH C
00IIe4eIOBEYECKUMU LIEHHOCTSAMH W HJeallaMH TPaKJaHCKOTO OOIIECTBa; TOTOBHOCTh U
CIOCOOHOCTh K CAMOCTOSITEIIBHOM, TBOPYECKON M OTBETCTBCHHOM JESITEIHLHOCTH;

3) TOJICPAHTHOE CO3HAHWE U TIOBEACHUE B TOJUKYJABTYPHOM MHpPE, TOTOBHOCTH U
CHOCOOHOCTh BECTH JIUAJIOT C JPYTUMH JIFObMH, IOCTUTATh B HEM B3aMMONIOHUMAHHUSI, HAXOAUTh
06H_II/I€ LCJIr U COTPYAHNYIATh AJIA UX JOCTHUKCHUA,

4) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHHKAMH, JCTBMH MIIAJIIECTO BO3pacTa,
B3POCIIBIMH B  00pa30BaTEbHON, OOIIECTBEHHO TIOJE3HOHW, Y4eOHO-UCCIIeNOBaTEIbCKOM,
MPOEKTHOH M JPYrHX BUAAX IESATCIHHOCTH;

5) TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUH BCEM JKM3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BAHHMIO KaK
YCIIOBHIO YCIICIIHOM MPpodecCuoHaNbHOM 1 00IIECTBEHHOM IEATEIIbHOCTH;

6) ACTETUYECKOE OTHOILIEHUWE K MHUpY, BKIIOYas OSCTETHKY ObITa, HAy4HOIo U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, OOMICCTBEHHBIX OTHOIICHUH;
7) MPUHITHE W pean3alfio IICHHOCTEH 3710pOBOTO M Oe30rmacHoro odpasa >KHU3HH,

noTPeOHOCTH B (PU3MYECKOM CaAMOCOBEPIICHCTBOBAHHUH, 3aHATHUSIX CIIOPTHBHO-03I0POBUTEIIBHOM
NeSITeIbHOCTBIO, HEMPUSATHE BPEOHBIX TMPUBBIYCK: KYPEHHUS, VYIOTPEOJICHHUS aJIKOTOJIA,
HApKOTHUKOB;

8) OepexHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (u3uuecKkoMy W
NICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK M JIPYI'HX JIKOJCH, YMEHHE OKa3bIBaTh
NEPBYIO TOMOIITH;

9) OCO3HAHHBIM BBIOOp Oymymiei mnpodeccud U BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX IIJIAHOB; OTHOIICHHE K MPO(PECCHOHAIBHOW AEATENIBHOCTH KaK BO3MOXKHOCTH
y4yacTusi B pEHICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIECHAIMOHAIBHBIX
npo0em;

10) cdhopMuUpPOBaHHOCTH SKOJOTUYECKOTO MBIILICHUS, TOHUMAHUS BIUSHUS COIUATBHO-
HYKOHOMHUYECKHUX MPOIIECCOB HAa COCTOSIHHE TPUPOTHOW M COIMAIBLHOW Cpensl; MPHUOOpEeTeHHE
OTIBITA HKOJIOTO-HANPaBIEHHON 1€ATEIbHOCTH.

MeTanpenMeTHble pe3yJbTaTbl OCBOCHHS OCHOBHOH 00pa30oBa-TEIbHON MHpPOTrpaMMBI
OTPaXKaIoT:

1) YMEHHE CaMOCTOSITEJIBHO ONPENENATh LENH ACSITEIbHOCTH U COCTABIATH IUIAHBI
JESTEIIbHOCTH;  CaMOCTOSITENIbHO ~ OCYILECTBISATh, KOHTPOJIMPOBaTb U  KOPPEKTHPOBATh
JESATEIBHOCTD; UCIOJIb30BATh BCE BO3MOXHBIE PECYPCHI ISl TOCTH)KEHHUS MTOCTABJICHHBIX LEJIEn
U peajn3aliy IUIaHOB JAEATEIbHOCTH; BHIOMPATh YCHEIIHbIE CTPATErNH B PA3JINYHBIX CUTYALIUAX;

2) yMEHHUE MPOJYKTUBHO OOLIAThCsA U B3aMMOJIEHCTBOBATh B MPOLECCE COBMECTHOM
JeSITEIbHOCTH, YUUTHIBATh MMO3ULIUU JPYTUX YYACTHUKOB AESITEIbHOCTH, 3¢ (GEKTUBHO pa3peniarh
KOH()JIMKTBI,

3) BJIaJIeHUE HaBbIKAMM ITO3HABaTeNIbHOM, yueOHO-HCCIe10BaTeIbCKON U IPOEKTHOM
NeSTeIbHOCTH, HABBIKAMH  paspelieHHss MpobjeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITENIBHOMY TOUCKY ME-TOJIOB PEIICHUs MPAKTHUECKHUX 3ajiad, MPUMEHEHUIO Pa3IMuHbIX
METOZOB [TO3HAHUS;

4) TOTOBHOCTh M CIHOCOOHOCTh K  CAMOCTOSTENbHOW  MH(GOPMAIIMOHHO-
MIO3HABATEIbHON JIEATENBHOCTH, BKIIIOYAs YMEHUE OPUEHTHPOBATHCSA B PA3IMUHBIX MCTOYHHMKAX
uH(pOpMaIMK, KPUTHYECKU OLEHU-BaTh M WHTEPNPETHPOBaTh MHGOPMAIHIO, MOJIyYaeMylo U3
pa3IMYHbIX UCTOYHUKOB;

5) YMEHHME HCIIOJIb30BaTh CpPEACTBA WH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX



texHonorui (manee — MKT) B pemieHun KOTHUTUBHBIX, KOMMYHUKaTHBHBIX U
OpraHU3AIlMOHHBIX 33134 C COONIoIeHHeM TpeOOBaHUM IPrOHOMHUKH, TEXHUKH O€301acCHOCTH,
TUTHEHBI, PEeCypcocOepekeHus, NPaBOBBIX W JTHUYECKHX HOPM, HOPM HH(OPMAIIMOHHON
0€e30I1aCHOCTH;

6) BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMH — YMEHME SICHO, JIOTMUHO M TOYHO M3J1ararb
CBOIO TOYKY 3pEHUs, UCIIOJIb30BATh a/ICKBAaTHBIE 3bIKOBbIE CPE/ICTBA;
7) BJIaJICHHE HABBIKAMHU MO3HABATENHbHON pe(eKcHn Kak OCO3HAHHUS COBEPIIAEMBIX

HeﬁCTBHﬁ W MBICIIUTECIIBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBaHHﬁ, T'paHuIl CBOCT'O 3HAHUA U
HC3HAHHWA, HOBBIX MMO3HABATCIIbHBIX 3a/la4 U CPCACTB UX JOCTHIKCHUSI.

B oOnactu mnpeaMeTHBIX pe3yJbTaTOB 00pa30BaTelbHAs OpraHu3alus OO0IIero
0o0pa3oBaHMsI peanu3yeT CIeAyIOLIIe 3a/1a4u.

A. Ha 6a30BoM ypoBHe:

1) c(hOpMUPOBAHHOCTH MPEACTABICHUN O MeCTe XMMHUU B COBPEMEHHON Hay4qHOU
KapTUHE MHpa; MOHUMAaHHWE POJM XMUMHUU B (POPMHUPOBAHMM KpPYro3opa MU (pyHKIMOHAILHOU
rPaMOTHOCTH YeJIOBEKa JIJIsl pEHICHUS MPAKTHUYECKUX 3a]1a4;

2) BJIaACHHUEC OCHOBOIIOJIAratOIMMN XUMHUYCCKUMU IMIOHATHAMUA, TCOPHUAMU, 3aKOHAMHU
1 3aKOHOMCPHOCTAMHU,; YBEPCHHOC I1OJIb30BAHUC XUMHYECKOMH TepMI/IHOHOFPIeﬁ u CHMBOHHKOﬁ;
3) BJIaACHUEC OCHOBHBIMU METOAAMHU HAYYHOI'O ITO3HAHUSA, UCITIOJIB3YEMBIMU B XUMUH,

TaKMMH KakK Ha6J'IIO,Z[CHI/Ie, ONMMCAaHUEC, HU3SMCPCHHEC, OKCICPUMCHT, YMCHHUC O6pa6aTbIBaTb,
OOBSCHSATE PE3YIbTaThl HpOBCIIéHHI)IX OIIBITOB M J€JIaTh BBIBOJABI, TOTOBHOCTH U CIIOCOOHOCTH
MPUMCHATDb MCTOABI ITO3HAHUA ITPHU PCIICHHUH IIPAKTUYCCKUX 3a/1a4;

4) c(hOpMHUPOBAaHHOCTh YMEHHUS JaBaTh KOJWYCCTBCHHBIC OLCHKH M IPOBOIHUTH
Pacu€Thl M0 XMMUIECKUM (hOpMysIaM U YpaBHEHHUSM,

5) BJIQJICHUE MPABUJIAMU TEXHUKH O€30TMAaCHOCTH MPU MCIOJIB30BAHUH XUMHUYECKHUX
BCIIECTB;

6) c(hOpMUPOBAHHOCTh COOCTBEHHOW TIO3WIIMHM TI0 OTHONICHUIO K XHUMHYECKOM

PIH(l)OpMaI_[I/II/I, HOHy‘I&GMOﬁ H3 pa3HbIX UCTOYHHKOB.

b. Ha yriny0,1éHHOM ypoBHe:

1) c(hOpMUPOBAHHOCTh CUCTEMBI 3HAHUM 00 OOIIUX XUMHYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSX;
2) c(hOpMHUPOBAHHOCTh YMEHUW UCCIIEOBaTh CBOMCTBA HEOPTaHUYECKUX U

OpPTaHMYECKHX BEIIECTB, OOBACHATH 3aKOHOMEPHOCTH TPOTEKAHHUS XHMHUYECKUX pEakIui,
MMPOrHO3UPOBATH BO3BMOKHOCTD UX OCYHICCTBIICHUSA,

3) BJIaJIeHWE YMEHUSMU BBIJIBUTATh TUTIOTE3bl HA OCHOBE 3HAHHI O COCTaBe,
CTPOCHHHU BCIICCTBA W OCHOBHBIX XHMMHWYCCKHX 3aKOHaX, MPOBEPATH HX OSKCIICPHUMCHTAJIBHO,
dbopMynupys 1eNb UCCIeI0OBAHUS;

4) BJIQJICHUE METOJaMH  CaMOCTOSTEIIBHOTO  IUIAHUPOBAHUS W TPOBEICHUS
XUMHYECKHX JKCIIEPUMEHTOB C COONIOJICHHEM TpaBuil 0e30MmacHOi paboThl C BELIECTBAMHU U
nabopaTopHBIM 000pyOBaHUEM; C(HOPMUPOBAHHOCTH YMEHHH OMUCHIBATh, AaHAJIU3UPOBATh W
OIICHUBATh JIOCTOBEPHOCTH MOIYYEHHOTO PE3yIbTara;

5) c(hOpMHUPOBAHHOCTh YMEHUN TMPOTHO3UPOBATH, AHAIM3UPOBATH M OIICHUBATH C
MO3UIUI  DKOJIOTUYECKOM Oe30macHOCTH TOCHEACTBUS OBITOBOW ¥ MPOU3BOACTBEHHOMN
JIeSTeTLHOCTH YeJI0BEKa, CBSI3aHHOM C TIepepabOTKOM BEIIECTB.



2. Conep:xaHue yueOHOT0 mpeaMera.
ba3oBblii ypoBeHb

Pa3nen |. TeopeTnueckue 0CHOBBI OPraHMYeCKO XMMUH.

Oprannueckue BemiecTBa. Opranuueckas xumus. [Ipeamer opraHuyeckodl XHUMHH.
OTIMYUTENBHBIE TPU3HAKH OPTAaHUYECKUX BEIIECTB U UX PEaKIUil.

Teopus xumuueckoro crpoeHus A. M. BytnepoBa: OCHOBHBIE IOHSTHS, IOJIOKEHUS,
cnenctBus. COBpeMEHHbIE MPEICTABICHUS O CTPOCHUM OPraHUYECKHX COeIMHEHUU. M30mepsl.
N3omepus. OMOUpUYECKHE, CTPYKTypHBIE, 3JEKTPOHHBIE (opMynabl. Momenn MOJeKya
OpraHWYEeCKHX COCAMHEeHHWH. JKusnb, Hayunas u obwecmeenuas oeamenvHocmo A. M.
bymaeposa.

DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE OPraHUYEeCKUX coequHeHui. [ ubpunnzanus
AIIEKTPOHHBIX OpOUTaNed Tpu 00pa30BaHUM KOBAICHTHBIX CBsized. [Ipoctas wm KkparHas
KOBAJICHTHBIE CBSI3U. Memoosl ucciedo8anus opeaHuieckKux coeOuHeHull.

TeopeTudueckue  OCHOBBI ~ IIPOTEKAHMS  pEaKUMil  OpPraHUYeCKUX  COCIUHEHHH.
Knaccudukaius opraHMuecKux peaxifuii.

Oco0EHHOCTH MPOTEKAHUS PEAKIIMI OPTaHUYECKUX COCTUHEHUN.

Jemoncrpanuu. 1. OnpeneneHne KaueCTBEHHOIO COCTaBa OPraHMYECKHX BELIECTB. 2.
[MapocTep:kHEBbIE MOJENM METaHa, 3TaHa, npomanHa. 3. [lnaBienue, oOyriMBaHUE U TOpEHUE
OpraHMYECKHX BEIIECTB.

Paznean Il. Knaccsl oprannyeckux coemHeHUid.

YrieBogopoanbl

Aakanbl. CtpoeHue MoJiekyn ankaHoB. l[omonorumdeckuit psag. Homenknarypa u
nuzomepusi. GU3nyecKkre CBOMCTBA ankaHOB. XMMHUECKHE CBOWCTBA: TOPEHHUE, TaJIOTeHUPOBAHUE,
TEPMUUYECKOE pasioxkeHue, mzomepusauus. Haxoxnenue ankanoB B npupoge. [lomyuenue u
MIPUMEHEHUE AJTKAHOB.

Huknoankanbl. CTPOCHHE MOJCKYJI, TOMOJIOTHYECKUU psl, (U3HYSCKHE CBOWCTBA,
pacrnpocTpaHeHue B mpupoje. XMMHUYeCKre CBOMCTRA.

Auaxkenbl. Ctpoenue Moiekyld. Pusznueckue cpoiicTa. M3omepus: yrneponHoil uermnw,
MOJIOKEHUSI KPAaTHOM CBSI3H, yuc-, mpanc-uzomepus. Homenknarypa. XuMuueckue CBOMCTBa:
pEaKUMU OKHCIICHUS, MPUCOCIWHEHUs, mnoaumepusauun. Ilpasuno B. B. Mapkosuukosa.
Crioco0bl oMy4eHus 3TUIIeHa B 1JaOOpaTopyu U MPOMBIIIICHHOCTH.

Aaxanuenbl. Crpoenne. @Dusnueckue ¢ XUMHUYECKHE CBoOWcTBa. [IpumeHeHuHe
ankagueHoB. Harypaibusiii kaydyk. Pe3una.

Aaxunbl. Crtpoenne Mosiekyn. @Duznueckue W XUMHUYECKHE CBOMCTBa. Peakium
npucoeanHeHus u 3aMenieHus. [lomyuenue. [Ipumenenue.

Apomaruyeckue yriesoaopoabl (apennl). benszon u ero romonoru. CrpoeHue,
¢du3nueckue CBOMCTBA, U30MEpHs, HOMEHKJIaTypa. XUMUYEeCcKHe cBoiicTBa OeH3oia. I'omonoru
oenzona. OCOOCHHOCTH XHMMHUYECKHX CBOMCTB TOMOJIOTOB O€H30JIa Ha MpUMEpe TOIyoJa.
[TpumeHeHne 6eH3051a U €r0 TOMOJIOTOB.

I'enernueckas CBS3b yIJIEBOIOPOIOB.

IIpakTyeckas padora Ne 1. [lomyuenue 3TuneHa 1 U3y4eHUE €TI0 CBOMCTB.

HemoncTpauuu. 1. OmnpeneneHre OTHOCUTEIBHOM IUIOTHOCTH METaHa IO BO3AYXY. 2.
Omnpenenenne KaYeCTBEHHOIO COCTaBa METaHa 10 MPoAyKTaM ropenus. 3. Pasnoxkenue MeraHa B
UCKpoBOM paszpsae. 4. B3pelB cMecu MeraHa ¢ BO3ayxoM. 5. OTHOIIEHUE TPEAETbHBIX
YIJIEBOJIOPOZIOB K pacTBOpY I€pMaHraHara Kajus, Iiejaoded u Kuciot. 6. l'opeHne stmieHa. 7.
B3aumoneiictBue stuneHa ¢ OpomHOW Bomou. 8. BzammojeiicTBue JTHIIEHA C PacTBOPOM
nepmanrasnara kanus. 9. [Tomyuenue anerunena kapOuaHbM criocobom. 10. ['openue aneruieHa.
11. BsammopneiicTBue areruieHa ¢ OpomHO#M Bomoi. 12. BsammoneiicTBue areTuieHa ¢
pacTBopoM TiepMaHranara kaius. 13. Ben-3om kak pactBoputens. 14. OTHomieHue OeH30la K
Opomuoii Bozme. 15. OtHomienwe OeH30jla K pacTBOpY IepMmaHraHara kamus. 16. T'openue
6en3ouna. 17. Okucienue Toayona.

JlaboparopHble onbIThl. 1. H3rotoBieHne Monpened MOJIEKYNl YITIE-BOJOPOAOB. 2.



W3y4eHue CBOMCTB IPUPOAHOIO KaydyKa

Paznean |1l. Ilpon3Boanbie yriieBO10poa0B

Cnuptbl. Krnaccuduxanus, HOMEHKIaTypa U u3oMmepusi cnuptoB. llpenenbHbie
OJTHOATOMHBIE CHUPTHL. ['OMOOrHYecKuil psill, cTpoeHue u pusnueckue cBoicTBa. Bomopoanas
CBsI3b. XUMHUYECKHUE cBolicTBa. [lonydyeHne u mpuMeHeHne CIIUPTOB.

MHuoroaromusble cniupThl. Kiaccuguxayus, nomenkiamypa u uzomepus. ITUICHIIAKOIb
u nmuepud. CoctaB, crpoenue. Duszmueckue U XuMH4Yeckue cBoiicTBa. llomyuenue wu
npuMeHeHre. KayecTBeHHbIE peakliM Ha MHOTOaTOMHbIE CIIUPTBl. Chupmul 6 JcuU3HU YeloseKa.
Cnupmul u 300posve.

®enoabl. DeHON: COCTAaB, CTPOCHUE MOJICKYJBI, (PU3NUYECKHE U XUMHUYECKUE CBOWCTBA.
[Ipumenenue enomna u ero coeauHeHUH. 1IX TOKCHYHOCTD.

Jemoncrpanun. 1. CpaBHeHHE CBONCTB IPENEIBbHBIX  OJHOATOMHBIX  CIIMPTOB
(pacTBOpUMOCTH B BOJIE, TOpEHHUE, B3aUMOJICIICTBIE ¢ HaTpueM). 2. BzaumoneiicTBue sTaHomna ¢
O6pomoBozoponoM. 3. BammoneiicTBue mmuepuHa ¢ HarpueM. 4. PacTBopuMOCTh (eHona B
Boze. 5. BzammopeiictBue pacriaBieHHoro QeHona ¢ HarpueM. 6. BreitecHenue denona us
deHomnsiTa HATpUsl YrojbHOW KucioToil. 7. BzaumopeiicTBue QeHosma ¢ pacTBOpOM XJIOpHIa
xene3a (II1) u 6pomMHOI BOAOM.

JlaboparopHble onbIThI. 1. Peakuus okuciaeHus aTuiioBoro crnupra okcugoM meau (1I). 2.
PactBopenue mmuepuHa B Boie. 3. BsaummopeiicTBue IMUIEpUHA CO CBEKEOCAKIEHHBIM
ruapokcunom menu (II). 4. B3aumoneiictBue ¢eHona ¢ OpomHOM Bomoit. 5. BzanmmonericTeue
dbeHomna ¢ pacTBOPOM IIETOUH.

AJlbieruibl U KeTOHbI. XapaKTepUCTHUKA albJETHAOB U KETOHOB ((hyHKIIMOHAIbHAS
rpymma, oomiast popmyna, npexcraBurenn). Kinaccudukanms anpaeruaoB. [oMonornaeckuii psi
npenenbHbIX anpaeruaoB. Homenknarypa. ®dusmyeckue cBOWCTBA. XHWMHUYECKHE CBOMCTBA!
peaKkuuu OKUCIECHUS, NPUCOCAUHEHUs, NOoJuKOHAeHcanuu. dopmanbaerus W aneTaabIerui:
MONTyYeHUE U IPUMEHEHUE. AYemoH KaK npeocmagumeib KemoHos.

KapoonoBbie kucaorel. Knaccupukaius kapOOHOBBIX  KHCIOT. OMHOOCHOBHBIC
HACBILICHHBIE KApOOHOBBIE KHCIOTBI: TOMOJIOTUYECKUN pAll, HOMEHKJAaTypa, CTpPOCHHE.
dusnyeckue M XUMHUYECKHE CBOMCTBa KapOOHOBBIX KHCIOT. [IpuMeHeHHe U ToiydeHue
KapOOHOBBIX KHCIIOT.

Kparkue cBeneHust o BbICIIMX KapOOHOBBIX KHUCJIOTaX: MaJbMUTUHOBOW, CTEAPUHOBOM U
onenHOBOM. PacnipocTpanenue B npupojae. CBoiicTBa U npuMeHeHue. Mpuia.

Caoxubie 3¢pupbl. CoctaB U HOMEHKIarypa. DuU3NuecKue W XUMUYECKHE CBOMCTBA.
I'maponus cinoxHbIX 3pupoB. PactipocTpanenue B pupoze U IpUMEHEHUE.

['eneTnyeckas CBS3b YIJIEBOIOPO/IOB, CIIUPTOB, aJIbJAETHAOB U KAPOOHOBBIX KHCIIOT.

IIpakTyeckas padora Ne 2. [TomyueHne yKCyCHON KHCIIOTBI U U3yYEHUE €€ CBONCTB.

JemoncTpanum. 1. B3aumonelictBue gopmanpaerujia ¢ aMMHa4HbIM pacTBOPOM OKCHJIA
cepebpa u rtuapokcugom wmenu  (ID). 2. KauecTBeHHas peakuus Ha alupIeTUABl C
¢dykcuHcepHucToll kucioTod. 3. [lonydyeHne yKCyCHOTO aibJeruja OKHCICHHEM 3TaHoja. 4.
I'maponu3 mbima. 5. OTHOLIEHHE OJIEMHOBOM KHUCIOTHI K OpomHOIl Boje. 6. OTHolleHue
OJIEMHOBOM KHCJIOTBI K pacTBOpy IepMmaHraHara kamus. 7. [lomydenue cnoxkHoro sdupa.
Jla6oparopuble onbIThl. 1. Okucienne stanona okcugoM meau (II). 2. Oxucnenue anpaeruaa
ruapokcuiom meau (II). 3. Peakuus cepeOpsiHoro 3epkaia

Amunbl. Knaccudukanus, cocras, uzomepus 1 HOMEHKIaTypa aMuHOB. [oMonornyeckuit
psaa. Crpoenne. PU3NUYECKUE U XMMUYECKHE CBOKMCTBA aMUHOB. [IprMeHeHne aMUHOB. AHWIMH
— Tpe/ACTaBUTEIh apOMaTHYeCKUX aMMHOB. CTpoeHne MoJieKyiabl. PU3nyeckue U XMMHUECKHe
CBOMWCTBa, KauecTBeHHast peakuus. CriocoObl MOdydeHUsl. ApomamuyecKkue 2emepoyuriuieckue
coeounenus. [lupuoun u nuppon: cocmas, cmpoenue MONEKYL. 3HAYeHue aAMUHOB.
TabakokypeHue u HapKOMaHUs — Y2po3d ACU3HU YeTI0BEKd.

IIpakTuyeckass padora Ne 3. PemeHne 5SKCHEpUMEHTANIbHBIX 33Ja4 10 TEMeE
«XMMHUYECKHE CBOICTBA OPraHUYECKUX BELIECTB M KAYECTBEHHBIE PEAKIIUN HA HUX).



JemoncTpanun. 1. IlonydeHue merunamuHa, €ro rOpeHUE, MOATBEPKACHHUE LIEIOYHBIX
CBOWCTB pacTBOpa M CIIOCOOHOCTHM K oOpa3oBaHuto coineid. 2. IlomydeHume Kpacurtemns
AQHUJIMHOBOTI'O YEPHOI'O U OKPALIMBAHUE UM XJIOIIKOBOM TKaHH.

Paszgen |V. BenrecTBa ;KHBBIX KJIETOK

Kupbl. XKupsl — TpUrIMLEPUIBI: COCTaB, GU3MUCCKHE U XUMUUYECKUE CBOMCTBA KUPOB.
Kupwi 6 orcuznu yenogexa u uenogevecmea. Kupwol kaxk numamenvhvie eeujecmaa.

JleMoHcTpanus. PacTBOpUMOCTD JKUPOB B PACTBOPUTEIISAX PA3ITMUYHON TTPUPOJIBI.

JlabopaTopHbIii ONBIT. PACTBOPUMOCTD KUPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIISAX

YraeBoabl. Ob6paszosanue yene6o0oe 6 npoyecce Gomocunmesza. Knaccupukamus
yriieBonoB. [nroko3a: ¢usnyeckue cBoiicTBa. CTpoeHHE MOJEKYIbl: albJeTHAHas U
uKnyeckue Gpopmbl. Ousnueckue U XUMUYECKUe CBOMCTBA. [IpHpoHbIE HCTOUHUKH, CTIOCOOBI
NONy4yeHUs] U mpuMeHeHusl. Ppykmosa. Puboza u Oesoxcupubosa. llpeBpalieHue mITOKO3bI B
opranusme uenoBeka. Caxaposa. Haxoxxnenue B nmpupone. buonorunueckoe 3Hauenue. Cocras.
®usnyeckue U xumuyeckue cpoiictBa. Kpaxman. Crpoenwme, cBoiictBa. PacnpocrtpaneHue B
npupoze. [Ipumenenue. Llemmono3za — npuponusiii momumep. CocraB, CTPYKTypa, CBOMCTBA,
HaXOXKJEHHE B MPUPOJE, IpUMeHeHne. HUTparhl 1 aleTaTsl LEJUII0NI03bL: NOTyUeHUe U C8OUCMEA.
IIpumeHeHue.

JemoncTpanum. 1. Peakius cepebpsHOro 3epKana ¢ pacTBOPOM INIOK03bl. 2. OKHUCIIeHne
mioko3bl rugpokcugoM menu (II). 3. T'mapomms caxaposel. 4. I'maponau3 LeUIrono3bl. 5.
HuTpoBanue 1emirono3sl.

JladopaTropHble onbIThl. 1. B3aumozaeiicTBue TIIIOKO3BI €O  CBEKEOCAXKAEHHBIM
ruapokcunoMm meau (II) mpu oOBIYHBIX yCIIOBUSIX W NpU HarpeBaHuu. 2. BzaumonelicTBue
caxaposbl ¢ ruapokcuaom Meau (II) mpu oObruHbBIX yenoBusx. 3. B3ammoneiicTBue kpaxmania ¢
ronoM. 4. 'maponu3 kpaxmaa.

Amvunoxkucaorbl. Ilentunel. benku. CocraB, cTpoeHue, HoMeHKnarypa. Mzomepus.
I'omostornueckuid psi aMHHOKHUCIIOT. PU3AYECKUE U XUMUYECKHE CBOMCTBA. J|BOMCTBEHHOCTH
XUMHUYECKHX peakuuil. Pacnipoctpanenue B npupone. IlpuMenenue u noimydyeHne aMUHOKHUCIIOT
B J1a00OpaToOpuH.

IIpakTnyeckas padora Ne 4. [IpuroroBieHre pacTBOPOB OEIKOB U BBIOJHEHHUE OIBITOB
C HUMU.

IIpakTyeckas padora Ne 5. Pemenue skciepuMeHTaIbHBIX 3a/1a4 110 TeMe «BemniecTBa
JKUBBIX KJIETOK).

JNemoncrpauuu. 1. PactBopenune u ocaxiaenue OenkoB. 2. JleHaTypauusi OeikoB. 3.
[{BeTHBIE peakuu OEIKOB.

Bbeakn. Knaccudukanus OenkoB 1O COCTaBy U MPOCTPAHCTBEHHOMY CTPOEHHUIO.
[IpocTpancTBeHHOE cTpoeHue. Pu3nueckue U XUMUYECKHe CBOicTBA. KauecTBeHHbIE peakuuu
Ha Oenku. ['uaponus. CunTe3 OEIKOB.

HyxnennoBbie kucioThl. [IoHATHE 0 HYKIIEHHOBBIX KHCIOTaX KaK MPUPOIHBIX MOJMMEpax.
PHK u JHK, ux MecroHaxoXJIeHHE B >XUBOW KJIeTKe M Ouonormdyeckue QpyHkiuu. OOmme
npenctasienus o crpykrype JIHK. Ponb HyKIeHMHOBBIX KHCIOT B OMocuHTe3e Oenka. Mcmopus
omkpwvimus cmpykmypwi JTHK. Cospemennvie npedcmasnenus o poau u gpynxyusax JTHK.

Pa3gen V. Oprannyeckasi XuMus B )KM3HU 4YeJIOBeKa

IIpupoanbie MCTOYHMKHU YrieBogopoaoB. Hedts u Hedrenponykrel. dPuznyeckue
cBoiictBa. CmocoObl  mepepabotku Hedtu. Ileperonka. KpekuHr TtepMmuyeckuii u
KaTamuTuueckuil. Koxcoxumuueckoe npouzsoocmeo. IIpupoaHblii M1 MONYTHBIA HEPTAHOM rassl,
UX COCTaB M MCITOJIb30BAHUE B MPOMBIIIIIEHHOCTH.

HNemoncrpauus. Komnekuus «Hedts u HepTenpomyKTh».

JlaGoparopublii onbIT. O3HakomiieHue ¢ oOpa3uamMu HedTH, KaMEHHOTO YIS U
IPOJyKTaMU MX HepepadoTKu



[Mosumepsl ®W mnoJMMepHble Marepuajbl. OOlmUE TOHATHA O CHHTETUYECKUX
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSX: TTOJIMMEDP, MAKPOMOJIEKYIa, MOHOMED, CTPYKTYPHOE 3BEHO,
CTeNeHb MOJMMEpHU3allui, reomeTrpuyeckas (opma Makpomosiekyl. CBOHCTBAa MOJUMEPOB.
Knaccudukanus nmonumepoB. Peakiuu nmoauMepusanuyd M ModuKoHAeHcanud. CHHTETHYECKUE
Kay4dyKH: U30MPEHOBbIN, OyTaaleHOBBIN U TUBUHUIOBBINA. CHHTETHYECKHE BOJIOKHA: alleTaTHOE
BOJIOKHO, JIaBCaH Y KallpOH; IJIACTMACChl: NOJUATHIIEH, TOJUBUHWIXJIOPU, TOTUBUHUICTUPOIL.
[IpakTrueckoe MCIONb30BaHUE IMOJIMMEPOB M BO3ZHUKIIME B PE3YJAbTaTe 3TOrO 3KOJIOTMYECKUE
npo6iembl. Bropuunas nepepaboTka moInMepoB.

IpakTnyeckas padora Ne 6. PacniozHaBaHue miacTmacc.

IIpakTyeckas padora Ne 7. Pacno3HaBaHME BOJIOKOH.

HMemoncTpanuu. 1. O6pa3nsl miactMace. 2. OOpa3ibl CHHTETUYECKHX KaydyyKoB. 3.
OOpa3ubl CHUHTETUYECKUX  BOJIOKOH. 4. CpaBHEHUE CBOWCTB TEPMOIUIACTUYHBIX U
TEPMOPEAKTUBHBIX MOIUMEPOB. 3S. Jlemomumepuszanus noauctupona. 6. [lomydenue Hute u3
CMOJIBI JJaBCaHa.

JlaGoparopHbie onbIThl. 1. V3ydeHue CBONCTB TEPMOIUIACTUYHBIX MOJIUMEPOB. 2.
OTHolLIEHNE CHHTETUYECKUMX BOJIOKOH K pacTBOpaM KUCJIOT M mienoded. 3. PacrniaBienue
KallpoHa U BBITATMBAHHUE U3 HETO HUTEH

3amuTra okpyKawueid cpeabl OT BO31eiiCTBUHS BPEAHbIX OPraHMYECKHX BeIIECTB.
XUMHYECKasi KOJOTHS KaK KOMIUICKCHAs HayKa, MU3y4arollas COCTOSHHE OKPYXKAlOleH CpeIibl.
3alMTa OKpPYKAIOMIEH Cpeapl OT 3arps3HSIOLIEr0 BO3ACHCTBUS OPraHUYECKUX BELIECTB.
Crioco0bl yMEHBIIICHHSI HETaTHBHOTO BO3JICHCTBUS HAa MIPUPOAY OPTaHMUECKUX COCTUHEHHN.

11 kaacc
Tema 1. BaikHeiilnue NOHATUS M 3aKOHbI XUMMHU
Xumuueckuit aneMeHT. M30Tombl. 3aKOH COXpaHEeHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS U
MIPEBPAILCHHS SHEPTUU IPU XUMHUECKUX PEAKLMIX, 3aKOH MOCTOSHCTBA COCTaBA.
KJaccu(UKanus HEOPraHNIECKUX BEIECTB.
Tema 2. Teopusi crpoenus aroma. I3 u IICXD .U.MeHnaeseeBa
Baxxneiime noHITHS ¥ 3aKOHBI XUMUU.
ATtom. M3oTonbl. AToMHBIE opOuTanu. Pacmipenenenue 31eKTpOHOB 110 OPOUTAIISIM.
DeKTpoHHAsE KOH(PHUTypanus aToMOB. BalleHTHBIE 3JI€KTPOHBI. S-, P-,d-, T- SIeMeHTHI.
3aKOH COXpaHEHMsI MaCChl, 3aKOH ITOCTOSHCTBA cocTasa. [lepnonnueckuii 3akoH U
nepuoanyeckas cucrema JI.M.MenneneeBa. [IpuHumn 3amnosHeHus 31€KTPOHAMHA aTOMHBIX
opOuTanei.
JemoncTpanus. Mojenu aToMoOB U MoJiekyJ, Tabnuna «lleproanueckas cucrema.
Tema 3. Ctpoenne n MHOroodpasue Bemecrsa (34).
XuMuueckas cBsizb U €€ BuAbl. KoBajleHTHas CBS3b, €€ pa3HOBUJHOCTH U MEXAHU3MbI
o0pa3oBaHus. DIEKTPOOTpULIATENbHOCTh. BagenTHocTh. CTeneHs okucnenus. [ ubpuauzarus
aTOMHbIX opOuTanei. [IpocrpancTBeHHOE cTpoeHHe Monekys. MloHHas cBsi3b. MeTanueckas
cBs13b. BooponHas cBs3b. Kpucrannudeckue pemérku u ux tumbl. [Ipuannel MHOrooOpaszus
BEIIECTB.
Jemoncrpanus. O6pasibl BeniecTB. Moenn MoJeKyl, KpUCTAIUIMYECKUX PeIIETOK.
Tema 4. Cmecu u pacTBOpbI BenecTB (44).
Yuctele BewecTBa U cMecu. PacTBopel. PacTBOpBI 211€KTPOAUTOB. J{MCIIEPCHBIE CUCTEMBI.
Komnoniaeie pacTBOpHI.
JemoncTpanus. J[ucniepcHble cucTeMbl. VICTUHHBIE U KOJIJIOUIHBIE PACTBOPBI.
IIpakTuyeckas padora Nel. [IpuroroBienue pacTBOpOB 3aJaHHONW KOHIIEHTPAIUH.
Tema 5. Xumnueckue peakuuu (94)
Knaccudukanus XuMHUUeCKUX peakliuii B HEOPraHWYECKOM U OpraHu4eCcKOi XUMHUU.
OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH.
CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. Karamus.



OO6paruMocTh peakunii. XUMHYECKOe paBHOBECHE U crioco0bl e€ cmemenus. [Tpuniumn Jle-
[atense.

Teopus 3€KTPOIUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPOIUTHI. CTENEeHb U
KOHCTaHTa Juccoluanuy. Peakiuu HOHHOro oOMeHa B BOAHbBIX pacTBopax. MIHIUKaTOPBHI.
I'maponns opraHu4eCcKuX U HEOPraHUYECKUX COCUHEHUN.

JemoncTpanuu. ONbITHL, OTPAKAIOIUE 3aBUCUMOCTD XMMUYECKHUX PEAKLIUKA OT IPUPOABI U
M3MEJIBYECHUS BEUIECTB, OT KOHLIEHTPALUU PEArupyIOLIUX BELIECTB, OT TEMIIEPATYPBHI.

Cxema 251eKTpoauTHIecKo nucconuanuy. Cxema yCTpoicTBa rajlbBaHM4eCKOIO DJIEMEHTA.
3aKOHOMEPHOCTH NMPOTEKaHUsI peakuii 0OMeHa.

JladopaTropHblie onbIThl. 1. BausHue paznuyHbix (akKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKIIHA.
2. OmnpeneneHye peakuu Cpeibl yHUBEPCAIbHBIMU UHAUKATOPAMH.

3. 'maponus conen.

IIpakTnyeckas padora Ne2. PemieHue skcriepuMeHTaIbHBIX 33/1a4.

Tema 6. Mertasubl (54).

Mertasmibl. XapakTepUCTUKA 3JIEMEHTOB U IMPOCTHIX BEIIECTB. MeTasibl TTIaBHBIX U TOOOYHBIX
noarpynn [lepuonnyeckoil cHCTEMBI XUMUYECKHX 3JIEMEHTOB. OKCHIBI U THIPOKCHUIBI JKETIE3a,
Mean, xpoma. OOIIHe CriocoObl OMyYeHUsT METAIUIOB. DNeKTpoiu3. CIuiaBbl.

JemoncTpanuu. O6pasipl METAIIOB, UX OKCHJIOB, HEKOTOPBIX cosel. Jloka3aTenbcTBO
amdoTepHOCTH amoMuHMs. B3anMoneiicTBue xenes3a ¢ kuciaopogom. OOpasibl MeaH, jKenesa,
XpoMa U UX COEIMHEHUH.

BsanmopelicTBie Meau u jkenesa ¢ kucioramu. [lorydeHue ruipoKCuaI0B Meii, XpoMa 00pasiisl
CIUIABOB M M3JICTHI U3 HUX. DIIEKTPOJIH3 pacTtBopa cyibhara meau (11).

IIpakTuyeckas padora Ned. Pemenue skciepuMeHTalIbHbBIX 3a/1a4.

Tema 7. Hemerannl (34)

Hewmeramnsl. XapakTepucTrKa 3JIEMEHTOB U ITPOCTHIX BEIIECTB. BOIOPOIHBIE COEIMHEHNUS
HEMETAJUIOB, OKCUBI HEMETAIUIOB, KUCIOPOAOCOAEPKAILNE KUCIOThI, OKUCIUTEIbHBIE CBOMCTBA
A30THOM M CEPHOM KHCIIOT.

JemoncTpanuu. OOpa3ubl HeMeTau10B. Moieny KpUCTAUNIMYECKUX peIléToK Hola, ainMasa,
rpaduTta. Ilomydenue aMMuaka u XJIOpoBoZOpoaa. PacTBopeHue ux B BOj€, 10Ka3aTEIbCTBO UX
KHCJIOTHO-OCHOBHBIX CBOMCTB. CKMraHue yrii U cepbl B kuciopoze. OnpeneincHue XuMUIEeCKUX
CBOMCTB IIPOJYKTOB Cropanus. Bzanmoaencrere KOHIEHTPUPOBAHHON CEPHOU,
KOHIIEHTPUPOBAaHHOMN M pa30aBIEHHOM a30THOM KHCIIOT C MEAIbIO.

Tema 8. Kinnaccupukanusi 1 B3aMMOCBSI3b OPraHU4ecKUX M HEOPraHNYEeCKUX BelecTB(24)
ITpocTeie u crokHbIe BemecTBa. OpraHM4ecKre 1 HEOPraHUYECKUE BEIIECTBA.

IIpakTuyeckas padora Ned. PerieHue skciepuMeHTalIbHBIX 33/1a4.

Tema 9. IIpon3BoACTBO M IPUMMEHEHHE BEIECTB M MATEPHAJIOB (24)

beITOBas XuMuUeckasi TpaMOTHOCTh: YMEHHE YUTATh MapKUPOBKY U3JIEIHUN MUIIEBOM,
(bapmarieBTHYECKON U JETKOI MPOMBIIIUIEHHOCTH, COOJII0/IEHHE MHCTPYKIUI MO0 TPUMEHEHUIO
NpUOOPETEHHBIX TOBAPOB.

[Tpon3BoiCTBAa XUMHUECKON IPOMBIIIJIEHHOCTH, OOIIMEe HayYHbI€ PUHIIMIIBI.

Hcnonb30BaHne NPUPOIHBIX PECYPCOB, TPOU3BOJICTBO CBEPXUUCTHIX BEIIECTB. XUMUYECKOE
3arpsI3HEHUE OKPYIKAIOLEH CPebl U €T0 MOCIEICTBHUS.

Tema 10. Metoabl nmo3Hanusi B Xumuu (24)

MeTo/1bl SMIIUPUYECKOTO U TEOPETUYECKOTO MMO3HAHUSA. XUMUUECKUH SKCIIEPUMEHT.

[Tporpamma peanu3oBaHa B y4eOHMKaX XWMHUH, BBIMTYIIEHHBIX M31aTenbCKuM LIEHTPOM
«Benrana-I'pad»:

* Ky3nenosa H. E., I'apa H. H. Xumus. 10 knacc (6a30BbIi ypOBEHb);

* Ky3uenosa H. E., JIéskun A. H., lllaranoB M. A. Xumus. 11 kimacc (6a30BbIi YpOBEHB).

Hcnonvzoeanue 31eKmpoHHbIX 00pa306amenbHbIX Pecypcos

B Hacrosmee Bpems ans IefaroroB M oOydarouiuxcs paspa®oTaHbl (enepanbHble
HOpTalibl, COJAEpXKAIIMe d3JIEKTPOHHbIE 00pa30BaTENbHBIE PECYPChHl, OTBEYAIOIIUE BCEM
TpeOOBaHUSAM COBPEMEHHOI0 Mpoliecca 00pa30BaHMUs.



1. http://fcior.edu.ru — ®enepanbHbIil IEHTP UHPOPMAITHOHHO-00PA30BATEIBHBIX PECYPCOB
(mamee — ®IIMOP) comepUT KOJUICKIIMIO 3JEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HOBOTO
HOKOJICHUSI.

2. http://school-collection.edu.ru — Engunast koiutekuus IHQPOBBIX 00pa30BaTeIbHBIX
pecypcoB (nanee — EK I1OP) comepxkut pasHooOpa3Hble yueOHBIE MaTepUalbl B AJIEKTPOHHON
bopMe — TOKYMEHTBI, PE3CHTAINH, JICKTPOHHBIC TAOIHUIIbI, BUICOPPArMEHThI, aHUMAI[MOHHbIC
POJIUKH H JIp.

3. http://college.ru/himiya/ — OTKpBITBI KOUICMK: XHUMHS HHTEPHET-MPOEKT IS
JUCTAHIIMOHHON MOATOTOBKHU K cmade EI'D.

4. http://him.1september.ru — I'azera «Xumust» u3mareabckoro Aoma 1-ro cenrsops. Caiir
«5I may Ha ypok xumun». Marepuaisl K ypoky.

5. http://school-sector.relarn.ru/nsm/ — Xumust 11 BCeX: WILTIOCTPUPOBAHHBIC MaT€PHAIIbI
1o o011el, OpraHMYECKON 1 HEOPTraHUIECKOW XMUMUH.

3. TemaTuueckoe IJIAHUPOBAHUE

IIporpamma cocrtaBiieHa Ha ocHOBe aBTopckoi nporpammsel H. E. Ky3unenosoi, H. H. I'apa.
B TemaTHueckoM MIaHUPOBAHUU U3MEHEHUS OTCYTCTBYIOT.

10 kaace
Tema KoaunuecTrBo | Ko-Bo Koa-Bo
JacoB NMPAKTHYECKUX | KOHTPOJIbHBIX
padoTr padort
BBenieHne B OpraHnyecKyr0 XUMHUIO. 1 0 0
Teopust CTpoeHUST OPraHUYECKUX 2 0 0
COEIMHEHU .
Oco0eHHOCTH CTPOCHUSI M CBOMCTBA 1 0 0
OpPraHUYEeCKUX COeqUHEHNN. X
KJaccuuKanus.
VYTI1eBOIOPOIBI. 11 1 1
CriupThl, (DEHOTBI . 4 0 0
Anbaeruspl, KapOOHOBBIE KUCIOTHI U 7 1 1
CJIOKHBIE YPUPBHIL.
A3oTOCOIEpKAIINE OPTAaHHYECKUE 3 0 0
COCAUHECHMSL.
BemiecTa jKUBBIX KIETOK — )KHPHI, 5 0 0
YIJI€BOJIbI, AMUHOKHUCIIOTHI, OETIKH.
WTOroBBIN KOHTPOJIb 1 1
Bcero: 35 2 2
11 kaace
Tema KoauuectBo | Koj-Bo Koa-Bo
JacoB NPAKTHYECKUX | KOHTPOJIbHBIX
pador pador
Bakueiinme moHaTHS ¥ 3aKOHBI XUMHHA 2 0 0
Teopus crpoeHust aroma. 2 0 0

[Tepuoauueckuii 3aK0H U
[lepuonnueckas cucreMa XMMHUYECKUX
anemenToB JI.J. Menaeneena

(@)

CtpoeHne u MHOrooOpasue BeIecTB 3 0

SN
[EEY
o

CMecH U pacTBOPHI BEIIECTB

XUMHYECKUE PeaKIuU 9 1 1




MerTaibl 5 1 0
Hemeranmnsl 3 0 1
Knaccudukanms u B3auMoCBsI3b 2 1 0
OpPTaHMYECKUX ¥ HEOPTaHMIECKUX

BEIIECCTB

[Tpon3BOCTBO M MPUMEHEHHE BEUIECTB | 2 0 0
U MaTepUaIoB

MerToas! TO3HAHUS B XUMUHU 1 0 0
HToroBbiii KOHTPOJIb 1 0 1
Bcero: 34 4 3




