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O01mas xapakTepucTuKa yueOHOro npeamera

B coxepxaHuu gaHHOTO Kypca MpeCTaBIeHbl OCHOBOIOJATAIONINE TEOPETUUECKHE CBEICHUS 110
XMMUH, BKJIFOYAIONINE W3YUYEHHE COCTaBa U CTPOCHUS BEIECTB, 3aBHCHUMOCTH MX CBOWMCTB OT CTPOCHHUS,
HCCIIEA0BAHUE 3aKOHOMEPHOCTEH XMMHUYECKUX IIPEBpAllCHUM M IyTeH YIPAaBICHUS HMMHU B LEIAX
MOJTyYCHHUsI BEIIECTB, MaTepuanos, sHepruu. CopepkaHue y4eOHOro NIpeaMera BKIIOYACT CBEICHHS O
HEOPraHMYECKUX BEIIECTBAX, HMX CTPOCHMHM W CBOMCTBaX, a TaKXKe XHWMHYECKUX IpOIeccax,
NPOTEKAIINX B OKpykatomeM wMupe. Haumbonee cioxHbie 370eMeHTh DyHIAMEHTAIBHOTO siIpa
cofiepKaHusl o0miero oOpa3oBaHMs MO XUMHH, TaKME, KaK OCHOBBI OPraHUYECKOH W IMPOMBIIUICHHON
XMMUH, TIEPEHECEHBI B IIPOTPaMMy CpeHel (TI0THOM) 00pa30BaTebHOM MIKOJIBL. TeopeTHYeCKyr0 OCHOBY
M3yYeHHs] HEOPTraHWYECKON XUMHUH COCTABIISIET aTOMHO- MOJICKYJISIPHOE YU€HHE, IEPUOINIECKUN 3aKOH, C
KpPaTKUMH CBEJICHHSMU O CTPOCHHUU aTOMOB, BHJIAX XUMHUYECKOHW CBSI3U, 3aKOHOMEPHOCTSX MPOTEKAHUS
XUMHAYECKHX peakiuid. B n3yueHun Kypca 3Ha4MTENbHAS POJb OTBOAUTCS XUMHUECKOMY IKCIIEPUMEHTY:
MIPOBEJICHUIO MTPAKTUYECCKHUX U JIA0OPATOPHBIX paOOT M ONMUCAHUIO HX PE3YJIbTaTOB; COOIIOICHUIO HOPM U
NpaBUJI TIOBEJCHHUA B XMMHUYECKUX J1aboparopusax. B kauecTBe IEHHOCTHBIX OPHEHTHUPOB XMMUYECKOTO
00pa3oBaHMs BBICTYNAIOT OOBEKTHI, HM3y4aeMble B Kypce€ XUMHH, K KOTOPBIM Yy OOyYaroIIMXCs
(dopmupyeTcsl ICHHOCTHOE OTHOIICHHUE. [Ipy 3TOM BEaylIyl0 pojib MIPAIOT MO3HABATEIbHbBIC IIEHHOCTH,
TaK KaK JIaHHBIA y4eOHBIH MPEIMET BXOAUT B IPYIIITY MPEJAMETOB MO3HABATEIHLHOIO IIUKJIA, TJIABHAS 1ISITh
KOTOPBIX 3aKJI0YAETCS B U3YUCHUU TIPUPOJIBI.

OcHOBY MMO3HABaTENbHBIX IEHHOCTEH OCTaBJISIOT HAy4YHbIC 3HAHMS, Hay4YHbIE METOABI MMO3HAHUS.
[To3HaBarenbHbIE IICHHOCTHBIE OPUEHTANNH, (HOPMHUPYEMBIEC B MTPOIECCE U3YUCHUSI XUMHH, TPOSIBIISIOTCS
B IIPU3HAHUM:

LleHHOCTH HAYYHOTO 3HAHUS, 110 MPAKTUIECKON 3HAYMMOCTH, JTOCTOBEPHOCTH;

LleHHOCTH XMMHUYECKHX METOJIOB UCCIICIOBAHUS )KUBOW U HEXKUBOU TTPUPOJIBI;

PazButne mo3HaBaTENbHBIX LEHHOCTHBIX OPHEHTAIMH COAEp)KaHHsI Kypca XHMHUH II03BOJISET
chopMHUPOBATH:

YBaXUTEIbHOE OTHOIIEHUE K CO3UIATEIbHOM, TBOPUECKON ACITEIBHOCTH,

[ToHnMaH#re HEOOXOIMMOCTH 3I0POBOTO 00pa3a KHU3HH;

[Torpebnare B 0€3yCIIOBHOM BBIMTOJHEHUH NPaBUI OE30MAacHOTO HCIIOIB30BaHUS BEIIECTB B
MOBCETHCBHOM JKU3HU;

Co3zHaTenbHbIN BBIOOp Oyayiie npodecCHOHATBHOM eI TeTbHOCTH.

Kypc xumun o0nagaer BO3MOMKHOCTAMHU Al (OPMHUPOBAHHMS KOMMYHHUKATHUBHBIX II€HHOCTEH,
OCHOBY KOTOPBIX COCTaBJISIFOT IpoOIlecC OOIIeHUs, rpaMOoTHas pedb. KOMMyHHKaTHBHBIE [EHHOCTHBIE
OpPHMEHTAIH Kypca CIIOCOOCTBYIOT:

[TpaBUIIBHOMY MCIIOJIB30BAaHUIO XUMHUECKOW TEPMUHOIOTHH CUMBOJIMKH;

Pa3Butnio mOTpeOHOCTH BECTH IUANIOT, BHICHYIIMBATH MHEHHE ONIOHEHTa, YYacTBOBAaTh B
JMCKYCCHH;

Pa3BuTnio yMeHUS OTKPHITO BBIpAXKaTh U apTYMEHTHPOBAHO OTCTAaUBATh CBOIO TOUKY 3PEHUSI.

Hean 00yuyeHUus1 XUMMU:

- OCBOCHHE BA)XKHEWIINX 3HAHUH OO0 OCHOBHBIX MOHATHSIX W 3aKOHAaX XUMHUHU, XUMHUYECKOM
CHUMBOJIMKE;

- OBJIaJICHUE YMEHUSIMHU HAOII0/IaTh XUMUYECKUE SIBJICHUS, TPOBOAUTH XUMHUECKUI SKCIIEPUMEHT,
MIPOU3BOJIUTH PAcYEThI HA OCHOBE XMMHUECKHUX (POpMYJI BEIIECTB U YPABHEHUN XUMUUYECKUX PEaKLUil;

- pa3BUTHE TMO3HABATEILHBIX HHTEPECOB M WHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B mpoIriecce
MPOBCACHUA XHUMUUYCCKOI'0 SKCIICPUMEHTA, CaAMOCTOATCIBHOI'O HpI/IO6peTCHI/I$I 3HaHUH B COOTBETCTBUHU C
BO3ZHUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTSIMU;

- BOCIHUTAaHHWEC OTHOWMICHUA K XHMHUH KaK K OIJHOMY U3 (l)yH}IaMeHTaJ'IBHI)IX KOMITIOHCHTOB
€CTECTBO3HAHUS U DJIEMEHTY 00IIe4eTIOBeUeCKON KyIbTYpHI;

- IMPUMCHCHUEC IMOJTYYCHHBIX 3HAaHUU U YMCHPII;'I JJIA 0€30I1aCHOT0 HCIIOIb30BAHUSA BCUIECCTB U
MaTepuajgoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJACTBE, DPELICHUS NPAKTHUYECKHUX 3a7ad B
HOBC@I{H@BHOﬁ KNU3HHU, MPEAYIPECIKACHUA fIBHCHHﬁ, HAaHOCAIIMUX BpEO 3J0POBBIO YCIOBEKA U
OKpY>Karollen cpene.



3anauyu o0yueHus:

- (popMupoBaHe 3HAHUN OCHOB HAYKH - BAXKHEHITNX (DaKTOB, MOHATUN, 3aKOHOB U TEOPUH, S3bIKA
HayKH,

JOCTYITHBIX 0000IICHUI MUPOBO33PEHUYECKOTO XapaKTepa;

- pa3BUTHE YMEHUN HAOIIOaTh U OOBACHATH XMMHUECKUE SIBIICHUS, COOJII0IaTh IPaBUJIa TEXHUKU
0€30MacHOCTH IpU pabOTe ¢ BEIIECTBAMH B XMMUYECKOH J1TaOOPAaTOPHH U B TIOBCEIHEBHOW KHU3HH;

- pa3BUTHE UHTEpeca K XUMUU KaK BO3MOXKHOM 00yacTu Oyayiiel IpakTHUeCKOH 1eATeIbHOCTH;

- pa3BUTHE UHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH ¥ TYMAHUCTHUECKUX Ka4eCTB JIMYHOCTH;

- (GopMUPOBAaHHUE 3SKOJOTHYECKOTO MBIIUICHUS, YOEKICHHOCTH B HEOOXOIMMOCTH OXpaHbl
OKpY>KaroIlEH Cpeibl.

Onucanue Mecta yueOHOro npeamera
Oco0eHHOCTh Kypca XUMUHU COCTOUT B TOM, YTO JJIsl €10 OCBOEHUS ILKOJIBHUKHU JOJIKHBI 001aaTh
HE TOJIbKO OIIPENEICHHBIM 3allacOM IPEIBAPUTEIbHBIX €CTECTBEHHO — HAYYHBIX 3HAaHUH, HO H
JOCTaTOYHO XOPOILO Pa3BUTHIM a0CTPAKTHBIM MBILIUIEHUEM. DTO ABISETCA I1aBHON NPUYMHOM TOTO, 4TO
B y4eOHOM IUTaHE 3TOT MPEAMET NOABISAETCS MOCIEIHUM B PSIy €CTECTBEHHO -HAYYHBIX JUCLIUTUINH.
B yueOHOM 1u1aHe Ha U3yyeHHE XUMHM B OCHOBHOI IIKOJIE OTBOJUTCS 2 y4eOHBIX Yaca B HEJEII0
B TEYEHUHU ABYX JIeT — B 8 1 9 kinaccax; 140 yueOHBIX 3aHATHI.

IInanupyemble pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

W3y4yeHne XMMHM B OCHOBHOH ILIKOJIE NA€T BO3MOXHOCTb JOCTHUYb CIEAYIOLIUX PE3YJIbTaTOB B
HAIIPABJICHUU JUYHOCHHO20 PA36UMUA '

1. BociuTaHue POCCHMCKON Ipa)<1aHCKOW WAEHTHUYHOCTHU: MAaTPUOTHU3MA, JIIOOBU U YBAXKEHUS K
OTEYECTBY, UyBCTBA TOPJIOCTH 3a CBOIO PojMHY, 32 pOCCUICKYI0O XUMUYECKYIO HAayKYy;

2. (opMHUpOBaHME LEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH M OOIIECTBEHHON NPAaKTHKH, a TaKXKe€ COLMAIBbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U
JTYXOBHOMY MHOT000pa3nio COBPEMEHHOT0 MUPA;

3. (OpMHUpPOBaHHMIO OTBETCTBEHHOTO OTHOIIEHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHIO M €aMOOOpa30BaHUI0 Ha OCHOBE MOTHBALlMM K OOYYEHUIO U TO3HAHHUIO, BBIOOpY
npopmIbHOTO 00pa3oBaHUs HA OCHOBE HH(OpMAIMK O CYHIECTBYIOIIUX MPO(PECcCHiIX € JIMYHBIX
npoEeCCUOHATBHBIX MPEANOYTEHUH, OCO3HAaHHOMY MOCTPOCHMIO HHIAMBHYalbHOH 00pa3zoBaTeiIbHOI
TPAEKTOPUU C YUETOM YCTOMUMBBIX TO3HABATEIIbHBIX HHTEPECOB;

4. ¢GopMHpPOBaHHIO KOMMYHMKATHBHOM KOMIIETEHTHOCTH B 00pa30BaTENbHOM, OOIIECTBEHHO
I0JIE3HOM, Y4eOHO- UCCIIeI0BATENbCKOM, TBOPUECKON U APYTUX BUJIAX JIEATEIbHOCTH;

5. ¢opMupoBaHME MOHMMAaHMs IIEHHOCTU 3JI0POBOTO M 0e30macHOro oOpasa KU3HHU; YCBOCHHE
MpaBWJI MHAUBUAYAIBHOIO W KOJUIEKTUBHOIO O€30MAaCHOTO NOBEIEHUS B YPE3BBIYANHBIX CHUTYaIUsX,
YTPOXKAIOUIUX KU3HU U 30POBbIO JIFOJIEH;

6. ¢opMupoBaHHE MO3HABATEIBLHOW U HMH(DOPMALIMOHHOW KYJIbTYpbl, B TOM YMCJE pa3BUTHE
HaBBIKOB CaMOCTOATENbHOM pabOThl ¢ yUeOHBIMH OCOOUSMH, KHUTaMH, TOCTYITHBIMA UHCTPYMEHTaMH U
TEXHUYECKUMHU CPEeJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

7. bopMHpOBaHHE OCHOB 3KOJOIMYECKOI'0 CO3HAHMS HAa OCHOBE MPHU3HAHUS LIEHHOCTH KU3HHU BO
BCEX €€ MPOSBIEHUSX M HEOOXOIMMOCTHM OTBETCTBEHHOIO, OEpEeXHOr0 OTHOIICHHS K OKpYXarouleu
cpene;

8. pa3BUTHE FOTOBHOCTHU K PEIIEHUIO TBOPUECKUX 3a/1ay, YMEHUS HaXOAUTh aJIeKBATHbBIE CIIOCOObI
MOBEJICHUS M B3aMMOJEHCTBHMS C MapTHEpPaMH BO BpeMs y4yeOHOM M BHEy4yeOHOH JesTeNbHOCTH,
CIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYyalldd W OINEPaTHUBHO NMPUHHMMATh PEIIEHUS B PAa3IUYHBIX
IIPOJYKTUBHBIX BU/IAX JEATEIBHOCTH.

Memanpeomemnvimu pe3yibmamamu OCBOCHUS OCHOBHOH 00pa3oBaTeiabHON MPOrpaMMBI
OCHOBHOTO 00111er0 00pa30BaHUs ABISIOTCA:

1. oBnazeHHe HaBbIKAMH CaMOCTOSTEIBHOIO MPUOOPETEHHS HOBBIX 3HAHUI, OpraHU3allH
y4eOHOI NesITeTbHOCTH, TIOUCKA CPEJICTB €€ OCYIECTBICHUS;



2. yMEHHME IJIaHUPOBATh ITyTH JOCTHKEHUS LIEJIEN HA OCHOBE CAMOCTOSATEIBHOTO aHAIN3a YCIOBUAN
U CpPEACTB HUX [OCTIDKEHHS, BBIICIATH ATbTEPHATUBHBIC CIIOCOOBI JOCTIDKEHHS L€ U BHIOMpPATh
HaunoOoee 3¢ppeKTuBHBIN croco0, OCYLIECTBIATh MO3HABATENbHYIO PE(IEKCUIO0 B OTHOLICHUN JEHCTBUIL
0 PELICHNUIO YUeOHBIX U MMO3HABATEIbHBIX 337a4;

3. yMeHue NOHMMAaTh MPOoOJeMy, CTAaBUTh BOIIPOCHI, BBIABUraTh T'MIIOTE3Y, /aBaTh ONpEAEICHUS
MOHATUSM,  KJIacCU(UIMPOBATh,  CTPYKTYpUPOBaTh  MaTepHal, MPOBOJUTH  SKCIIEPUMEHTHI,
apryMEHTHPOBaTh COOCTBEHHYIO NIO3UIINIO, (POPMYIUPOBAThH BHIBOIBI U 3aKIIIOUECHUS;

4. yMeHue COOTHOCUTbH CBOM JEMCTBUS C INIAHUPYEMBIMU PE3YJIbTaTaMU, OCYIIECTBIIATH KOHTPOJIb
CBOEH JIEATENILHOCTU B IPOLIECCe TOCTHMIKEHUS Pe3ysbTaTa, ONpenessiTh CIocoObl JeHCTBUM B paMKax
NPE/UIOKEHHBIX YCIOBUH M TpeOOBaHWI, KOPPEKTHPOBATH CBOM JICHCTBHA B COOTBETCTBHHM C
M3MEHSIIOIIEHUCS CUTYyaluid;

5. ¢opmupoBaHUE U PA3BUTHE KOMIIETEHTHOCTH B OOJIACTH HWCIOJH30BAHUS HHCTPYMEHTOB U
TEXHUYECKUX CpEeACTB HH(POPMALMOHHBIX TEXHOJIOTMI KaK WHCTPYMEHTAJIbHONW OCHOBBI Pa3BUTHSA
KOMMYHUKATUBHBIX U [TI03HABATEJIbHBIX Y Y [I;

6 yMeHue co3/1aBaTh, IPUMEHATh U IIPE0Opa30BbIBATh 3HAKU U CHUMBOJIBI, MOAEIH M CXEMbI I
pelieHus yueOHbIX TO3HABATENIbHBIX 33/1a4;

7. yMeHHe u3BIEKaTb HH(GOPMAIMIO W3 PA3JIMYHBIX HMCTOUYHUKOB, CBOOOJHO MOJb30BATHCA
CIPaBOYHOM JIUTEPATypOil, B TOM UHUCIE€ M Ha DJJIEKTPOHHBIX HOCHUTENSAX, COOIIOAaTh HOPMBI
MH(GOPMALIMOHHOM U30UPaTEIbHOCTH, 3TUKY;

8. yMEHME Ha IpaKTHUKE II0Jb30BaTbCS OCHOBHBIMHM JIOTUYECKUMH IpUEMaMH, METOJaMu
HaOJII0ACHUS, MOIETIMPOBAHUS, 0OBACHEHUS, PELIeHUs TPo0IeM, MPOTHO3UPOBAHUS U JP.;

9. yMeHMe OpraHu3oBaTh CBOIO KU3Hb B COOTBETCTBHUM C INPEACTABICHUSIMHU O 370POBOM 00Opaze
KHU3HHM, ITpaBaX U OOS3aHHOCTAX TpaXJaHUHA, ILEHHOCTAX OBbITUSA, KYJIbTYphl M COLMAJIbHOI'O
B3aMOJICHCTBUS;

10. ymeHH€ BBITOJIHATH IO3HABATEIIBHBIE U TPAKTUYECKHE 3a1aHUS, B TOM YUCIIE IPOCKTHBIE;

11. ymeHHe caMOCTOSTENIbBHO U apryMEHTUPOBAHO OIICHUBATb CBOM JEHCTBUS U JAEUCTBUSA
OJIHOKJIACCHUKOB;

12. ymenue pabotarh B rpymnme- 3pQGEeKTHBHO COTPYAHUYATH M B3aMMOJCHCTBOBATH HA OCHOBE
KOOPJAMHAIIMM PA3JIUYHBIX MO3ULMHA NPHU BHIPAOOTKE OOLIEr0 pELIeHHs B COBMECTHOW JEATENIbHOCTH;
CITyIIaTh MapTHEPa, KOPPEKTHO OTCTAaUBATh CBOIO IMO3UIUIO; MIPOYKTUBHO pa3peniath KOH(PIUKTHL.

IIpeaMeTHbIMHU pe3ybTaTamMu ocBoeHUs OCHOBHOM 00pa3zoBaTeabHON MPOrpaMMbl OCHOBHOTO
o01ero 00pa3oBaHusl SBIISIOTCS:

1. ¢opmupoBaHuE MEpPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEJCTABICHUNA O BEIECTBAX, UX
MIPEBpPALICHUS] U MPAKTUYECKOM MPUMEHEHHUHU; OBJIAJICHUE MOHATUHHBIM alnaparoM M CHMBOJIMYECKUM
SA3BIKOM XUMUH;

2. oco3HaHWe OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JIACTHU COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUYECKUX IPEBPALLECHUN HEOPTaHUYECKUX M OPraHMYECKHUX BELIECTB KaK OCHOBBI
MHOTHUX SIBJIEHUN >KMBOM M HEXUBOW MPUPOBI; YIIIyOJieHUE MPEACTaBIEHUN O MaTepualbHOM €IHHCTBE
MUDa;

3. oBlajeHHE OCHOBAMM XUMHUYECKOW TI'PaMOTHOCTH; CIIOCOOHOCTBIO AaHAJU3UpPOBAaTh U
OOBEKTUBHO OIICHMBATh >KU3HEHHbIE CHUTYallMM, CBS3aHHbIE C XUMHEW, HaBbIKAaMU 0€30IacHOro
oOpallleHusi C BEIeCTBaMH, MCIOIb3yEeMbIMH B TOBCEJHEBHOM >U3HH, YMEHUEM aHAJIU3UpPOBATh U
IUTAHUPOBATh HKOJIOTHUECKH Oe30IacHOe MOBEJIEHHE B LENAX COepeKeHHs 370pOBbsS U OKpYXKaroIei
Cpensl;

4. popMHpOBaHUE YMEHUH yCTaHABIMBATh CBS3U MEXY pealbHO HAOII0AaEMBbIMU XUMHUYECKUMHU
SBJIIGHUSIMU W TIPOIECCAMU, HPOUCXOISAIIUMU B MHUKPOMHpE, OOBICHATH NPUYMHBI MHOr000pa3us
BELIECTB, 3aBUCUMOCTb IPUMEHEHNUS BELIECTB OT X CBOICTB;

5. mpuoOpeTeHre OmbITa UCIOJIb30BAHUS PA3IMYHBIX METOJOB M3YyYEHUS BELIECTB; HAOIO/IEHUS
32 MX NPEBPAIICHUSAMHU NPU MPOBEAECHUN HECIOKHBIX XUMUYECKHX DKCIEPUMEHTOB C HMCIIOIb30BAHHEM
1abopaTopHOro 00OpyI0BaHUS;

6. yMeHHe OKa3bIBaTh MEPBYIO TOMOIIb IIPH OTPABICHUSAX, 0XKOTaX U IPYTUX TpaBMax, CBI3aHHBIX
C BeIlleCTBaMU U JIabopaTOpHBIM 000pyI0BaHUEM;



7. OBNaZicHUE TIpHEMaMH padOThl ¢ MHPOPMAIIUEH XUMUYECKOTO COJIEPIKAHMSI, PEICTABICHHON B
pasHoii ¢popme;

8. cozmaHue OCHOBBI il (POPMUPOBAHMSI MHTEPECA K PACIIMPEHUIO U YIIIYOJCHUI0O XUMHUYECKUX
3HaHUI M BBHIOOpAa XMMHHU KakK MPO(UIBHOTO MpeaMeTa MpH Mepexoje Ha CTYNEHb CPEJHEro OOIIero
o0Opa3zoBaHMs;

9. opMupoBaHHE MpENCTABICHUI O 3HAYCHUHM XMMHYECKOW HAyKH B PEUICHUU COBPEMEHHBIX
AKOJIOTUYECKUX MPOOJIEM, B TPEJOTBPAIICHHH TEXHOTCHHBIX M KOJIOTHYECKUX KaTacTpod.

BbInycKkHUK Hay4YHUTCA:

OOBSICHATH CYyTh XUMHUYECKHUX IIPOLIECCOB;

Ha3zbiBaTh NpU3HAKY U YCIOBUS NPOTEKAHUS XUMUYECKUX PEaKIU;

* YCTaHABIIUBATh MPUHATICKHOCTh XUMUUYECKOU PEaKLIUU K ONPEACIEHHOMY THITY [0 OJTHOMY U3
KJIacCU(UKALMOHHBIX MPU3HAKOB: 1) IO YUCIIy U COCTaBY

MCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKIINU (PEaKIIUU COCITMHEHUS, PA3JIOKEHUS, 3aMEIIECHUS U
oOMeHa); 2) 1O BBIJICTICHHUIO WM TOTJIONICHUIO TEIJIOTHI (PeaKuu 3K30TepMUYECKIE U
SHJOTEPMUUYECKHE); 3) MO U3MEHEHHUIO CTETIEHEH OKUCIICHUSI XUMUYECKHUX AJIEMEHTOB (peakinu
OKHUCJIUTEIHHO-BOCCTAHOBUTEINBHEIE); 4) 110 00paTUMOCTH Tpolecca (peakuu 00paTuMble U
HEOOpaTHMEIE);

* COCTaBIIATh YPABHEHUS AJIEKTPOIUTUUECKON JTUCCOLUAIIUHN KUCIIOT, IEI0YeH, COJei; MOTHbIE U
COKpallI¢HHbIC MOHHBIC YPaBHEHUS PEAKIINii 0OMEeHa; ypaBHEHUSI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX
peaKIuii;

* MPOTHO3UPOBATH MPOAYKTH XUMUYCCKUX PEAKIU 110 (hopMyiaM/Ha3BaHHSIM HCXOTHBIX
BEIIECTB; OMPEeIesITh HCXOIHbIE BEIIECTBA MO (hopMyaM/Ha3BaHUSM IPOAYKTOB PEaKIIHH;

* COCTaBJIATh YPaBHEHUS PEAKIIMI, COOTBETCTBYIOLIUX MOCIEAOBATEIILHOCTH («IIETIOYKE))
MIpEeBpaIICHUI HEOPraHUYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJISITH B MIPOIIECCE IKCIIEPUMEHTA MPU3HAKH, CBUIETEILCTBYIONINE O MPOTEKAHUH
XUMHUYECKON peaKIlvy;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* OMPENIENATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIOT M IIEIOYEH [0 U3MEHEHHUIO OKPACKU
WHJIUKATOPOB;

* IPOBOJUTH KaYECTBEHHBIE PEAKIIMHU, TOATBEPKIAIOIIME HAJTUYHME B BOJHBIX PACTBOPAX BEIIECTB
OTJIETTbHBIX HOHOB

* OINPEAEINATh NPUHAJIEKHOCTh HEOPTAHMUECKUX BEIIECTB K OJTHOMY M3 U3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIBI U HEMETAJIJIbI, OKCUJIbI, OCHOBAHUS, KUCJIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB 110 MX HA3BAHUSIM;

* OIPEACINIATh BAJICHTHOCTh U CTETICHb OKUCIICHUS SJIEMEHTOB B BEII[ECTBAX;

* COCTaBIATH (POPMYITBI HEOPTAHUYECKUX COSAMHEHUN IO BaJICHTHOCTSIM U CTETICHSIM OKHCIICHUS
3JIEMEHTOB, a TAK)KE 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUN U
CoJIei;

* O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUST (PU3NYECKUX M XUMUUECKUX CBOWCTB MPOCTHIX BEIIECTB
(MeTasIoB M HEMETAJUIOB) M UX BBICIIUX OKCHIOB, 00pa30BaHHBIX JIEMEHTAMU BTOPOTO U TPETHETO
MEePUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKIE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKIE CBOMCTBA, XapaKTEPHBIE JIJISl KAXKIOTO U3 KIACCOB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAaHUH, COJIEH;

* IPUBOJIUTH MPUMEPHI PEAKILIMI, MOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPTaHUUECKUX
BEIIIECTB: OKCHIOB, KMCIIOT, OCHOBAaHHU M COJICH;

* OIPEAEINISAThH BEIIECTBO-OKUCINUTENb U BEIECTBO-BOCCTAHOBUTENb B OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHSIX;

* COCTaBJIATh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIN OallaHC (TSI U3yYEHHBIX PEaKIIHii) 10
MIPEAJIOKEHHBIM CXEMaM PEaKIIHii;



* IPOBOJIUTH JJAOOPATOPHBIE OMBITHI, TOATBEPKAAIOIINE XUMUUECKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

BbINyCKHUK HOJIYYHT BO3MOKHOCTh HAYYUThCH!

* IPOTHO3UPOBATH PE3YAbTATHI BO3JCHCTBUS PA3TUUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH
XMMHYECKON PEaKLVH;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOTO
paBHOBECHS.

* [IPOrHO3UPOBATh XUMHUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,

* IPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSABIATH OKUCINUTEIBHBIE WM BOCCTAHOBUTEIbHBIC
CBOMCTBA C y4ETOM CTEIICHEH OKUCIICHUS 3JIEMEHTOB, BXOSIUX B €TI0 COCTAB;
* BBISIBIIATD CYLIECTBOBAHME FEHETUUECKON B3aUMOCBSI3U MEX/y BEILIECTBAMU B PsIly: IPOCTOE BEIIECTBO
— OKCHUJ, — THJIPOKCUJ — COJIb;

* OPraHU30BbIBaTh, IPOBOAUTH YUYCHUYECKUE IIPOEKTHI 10 UCCIEI0BAHUIO CBOMCTB BEILECTB,
MMEIOIIMX BAKHOE IIPAKTUYECKOE 3HAYCHUE

Coaeprxanue yueOHOro nmpeamera
8 Kiacc

Pasnen 1. OcHOBHblE NOHATUS XUMHHM (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX IIPEICTaBICHUN)
[Ipeamer xumun. XuMHs Kak 4acTh €CTECTBO3HaHUsA. BemiecTBa M ux cBOMCTBA. MeTOIbl MO3HAHUS B
XUMUU: HaOI0/IeHne, SKcrepuMeHT. [Ipuémpl Ge3omacHoi paboThl ¢ 000pPYIOBaHWEM M BEIICCTBAMHU.
Crpoenne mmamenu. Yucrteie BemectBa M cMecd. CrnocoObl OYMCTKH BEHIECTB: OTCTaWBaHUE,
¢buIbTpOBaHME, BHITAPUBAHHE, KPUCTAIUIM3ALMWS, AUCTIILIAIMS. Du3ndeckne U XUMHUYECKUE SBICHHUS.
Xumnueckue peakuuu. IIpu3HakM XMMHYECKHMX pPEAKUUid M YCIOBUS BO3HUKHOBEHHMS W TEUEHUS
XMMHYECKUX peakuui. ATOMBI, MOJEKYJbl M MOHBI. BelecrBa MONEKYJISIPHONO M HEMOJEKYJISPHOIO
ctpoenus. Kpucramnuueckue u amopdusie BemectBa. Kpucramnmnyeckue peméTku: UOHHAS, aTOMHAS U
MOJIEKYJIsSIpHasi. 3aBUCUMOCTb CBOMCTB BEILIECTB OT THMNA KpucTauinuecko pemérku. IIpocteie u
CIIOXKHBIE BellecTBa. XHMMHUYECKUU 3JIeMEHT. MeTamibl U HeMeTauibl. ATOMHas €AUMHULIA MAacChl.
OTtHocuTenbHAsE aTroMHasi Macca. fI3bIK XMMMU. 3HAKM XHMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BelecTB. Xumuueckue ¢opmynbsl. OTHOCHTENbHAs MOJIEKYIsipHas Macca. KauecTBeHHBIH U
KOJIMYECTBEHHBI COCTAaB BEIIECTBA. BbUMCIEHUS MO XUMHYeCKHMM (GopmyiaaMm. MaccoBas IO
XMMHUYECKOTO 2JIEMEHTA B CJIOKHOM BEIECTBE. BaleHTHOCTH XMMHYECKUX 3JIeMEHTOB. OmnpeneneHue
BAJICHTHOCTH 3JEMEHTOB 1O (opmysie OMHApHBIX coeAuHeHHH. CocTaBleHHE XUMHUYECKHX (opMyl
OMHApHBIX COCTUHEHUH IO BaJEHTHOCTH. ATOMHO-MOJIEKYJISIPHOE y4YeHHME. 3aKOH COXPAaHEHHUS MacChl
BemecTB. JKu3Hp u gesarensHOocTh M. B. JlomoHOcoBa. Xumudeckne ypaBHEHMs. THIIBI XUMHYECKHUX
peakumii. Kwucinopoa. Haxoxnenme B mnpupone. Ilomydenue kucnopona B J1abOpaTopuu U
pOoMbIIITIEHHOCTH. Du3nueckre U XuMU4ecKkre cBoiicTBa kuciopona. 'openne. Okcunpl. [Ipumenenue
kucinopona. Kpyrosopor kuciopona B npupone. O30H, autorponust kuciaopoga. Bozayx m ero cocras.
3ammra armocepHoro Bozayxa or 3arpssHeHuid. Bomopoa. Haxoxxnenue B mpupope. [lomyuenue
BOJIOpOJia B J1a0OpaTopuu W MPOMBIIITIEHHOCTH. Du3Mueckue M XUMHYECKHE CBOICTBa BOAOpPOJA.
Bonopon — BoccranoBuTenb. Mepbl 6e30macHOCTH MpH padoTte ¢ BoxopoaoM. [IpuMenenue Bomoposa.
Bogna. Meronb! onpeneneHus cocrtaBa BoAbl — aHain3 U cuHTe3. Dusnyeckue cBorcTsa BoAbl. Bona B
IPUPOJIE U CIOCOOBl €€ OYMCTKU. Adpainus BoAbl. XMMHYECKHE CBOWCTBa BOAbI. [IpuMeHeHHE BOJBI.
Bona — pactBoputens. PacTBopuMOCTh BelIECTB B BOAE. MaccoBasi [0Ji1 pacCTBOPEHHOIO BEILECTBA.
KonnuectBennble oTHOmEHUs B Xxumuu. KommyecTtBo BemiectBa. Monb. MousipHas macca. 3akoH
ABorazpo. MomsipHblii 00b€M Ta30B. OTHOCUTENBHAS TIOTHOCTh Tra3oB. OOBEMHBIE OTHOUICHHUS Ta30B
IIPpU XMMHUYECKUX peakiusx. BaxkHelnme KiIacchl HEOPTaHMYECKUX coequHeHni. OKCHIBI: COCTaB,
knaccupukanus. OCHOBHBIE M KHCIOTHBIE OKcHIbl. HoMeHKmaTypa okcnoB. @U3NUecKue 1 XUMHUYECKHE
CBOMCTBa, TmoOJNyueHHWE U mnpuMeHeHue okcuaoB. [uapoxcuapl. Kiaccupukauuss TruapoKCUAOB.
OcHoBanus. CocraB. Ilénoun u HepacTBOpuMBIe OcHOBaHuA. HomeHkiarypa. ®usmdeckue u
XMMHYECKHE CBOWCTBA OCHOBaHWW. Peaknus HeWtpanuzaunuu. [lonydeHne U mpuUMEHEHUE OCHOBAHUU.
Amporepnbie okcuasl U rugpokeuabl. Kucnorsl. Cocras. Knaccudukanus. Homenknatypa. @usndeckue
U XUMHUYECKHE CBOMCTBa KUCIOT. BriTecHuTenbHbI psn metawioB. Comu. CocrtaB. Kmaccudukarmms.



Howmenknarypa. ®@usnyeckue cBOMCTBa coiieil. PacTBOpMMOCTH colieil B BoAe. XUMHYECKHE CBOMCTBA
coneit. CrmocoOwbl monmyueHusi coneil. [Ipumenenue comneil. ['eHeTnueckass CBSI3b MEXIY OCHOBHBIMH
KJIaCCaMHU HEOPTaHUYECKUX COCIUHEHUM.

Paznen 2. Ilepuoauueckuil 3aKOH M NEPUOAMYECKAs CUCTEMA XUMHUYecKuX auiemeHToB J[. U.
MenpeneeBa. Ctpoenue atoma [lepBoHaudanabHbIe MOMBITKH KJIACCU(PUKALUKA XUMUYECKUX DIIEMEHTOB.
[TonsTHEe O TpyNIax CXOAHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA 1IEI0YHBIX METAJVIOB U TaJOr€HOB.
bnaroponnsie raszel. Ilepmomumueckuit 3akon JI. M. MenneneeBa. Ilepuoamyeckas cucrema Kak
€CTECTBEHHO-HAay4UHasl KJIaCCU(UKAIMSI XUMHYECKUX 3JIeMeHTOB. TabmuuHast Qopma NpeacTaBIeHHS
KJIacCU(pUKALUU XUMHUECKUX 3eMeHTOB. CTpykTypa Tabnuubl «lleproaunyeckas cucreMa XUMUYECKUX
anementoB [I. 1. MengeneeBa» (kopotkast ¢opma): A- u b-rpynnsl, nepuonasl. OuU3ndeckuii CMbICTT
MOPSAIKOBOTO AJIEMEHTa, HOMepa MepHroja, HoMepa Ipymnsl (A 31eMeHToB A-rpymi). CTpoeHue aToMa:
AIp0 U D3JEKTpOHHas oOosouka. CocTaB aTOMHBIX SA€p: NPOTOHBI W HEUTpoHbI. M3oTombl. 3apsin
aTOMHOTO s/ipa, MAaccOBOE€ 4YHCIIO, OTHOCHUTEIbHas aromMHas Mmacca. CoBpeMmeHHas (opmynHpoBKa
MOHATHUS «XUMHUYECKUH 3JIEMEHT». DIEKTPOHHAss 000JI0YKa aTOMa: MOHATHE 00 YHEPreTUYECKOM YPOBHE
(27IEKTPOHHOM CJI0€), €ro €MKOCTU. 3arlOoJHEHHE AJIEKTPOHHBIX CIOEB Yy aTOMOB 3JIEMEHTOB MEPBOIO—
Tperbero nepruonoB. CoBpeMeHHas pOPMYINPOBKA MEPHOAMUECKOTO 3aKOHA. 3HAYCHHUE MTEPUOANYECKOTO
3akoHa. Hayuneie noctmxenus Jl. M. MenneneeBa: ucnpaBi€HHUE OTHOCUTEIBHBIX AaTOMHBIX Macc,
IIpe/ICKa3aHhe CYLIECTBOBAHUS HEOTKPBITHIX 3JEMEHTOB, MEPECTAHOBKUM XUMHUYECKHX 3JIEMEHTOB B
nepuouueckoit cucreme. XKusnp u aestensHocts [. . Mennaeneena.

Paznen 3. Ctpoenue BemecTBa. DIEKTPOOTPUIATEIHBHOCTh XUMUUYECKHUX 3JIEMEHTOB. OCHOBHBIE
BHUJIbl XMMHYECKON CBSI3U: KOBAJCHTHAs HENOJIAPHAs, KOBAJIEHTHAs IMOJSpHAs, MOHHas. BalleHTHOCTh
JJIEMEHTOB B CBETE JJIEKTpOHHOW Teopuu. CreneHb okucieHus. llpaBuna omnpeneneHus CTENEHU
OKHUCJICHUS 3JIEMEHTOB.

®opma xoHTpos: [Ipaktuueckue padotsl — 6; KoHTposibHbIE paboThI — 4.
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Paznenl. MHoroo0pa3zue XuMH4eCKUX peaKIHii.

Knaccudukanus XMMHYECKUX PeaKIfil, peakluyu COeTUHEHUS, Pa3lIOKEHUs, 3aMeLIeHHs, OOMEHa.
OKHCIAUTENBHO- BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENb, BOCCTAHOBUTEIND, IMPOLECCHl OKUCIIECHUS,
BoccTaHOBJIEHUsI. COCTABIIEHHE YPAaBHEHUI OKHUCIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKLHMM € MOMOLIBIO
METOJIa OKUCJIUTEIBHO — BOCCTAHOBHUTENBbHBIX peakiuil. C MOMOIIbI0 METOJa 3JEKTPOHHOro OaaHca.
TennoBble 3(p(deKkThl XUMHUECKUX peaknuid. OK30TepMUYECKHE U DSHIOTEPMUYECKHE pPEaKIUU.
Tepmoxumuueckue ypaBHeHHs. PacdyeTbl Mo TepMOXMMHUYECKUM ypaBHEHHUSIM. CKOpPOCTh XMMHUYECKUX
peakuuii. @akTOpbI, BIMSIOIINE HA CKOPOCTh XMMHUYECKUX peakuuii. [lepBoHavabHbIE IPEICTABIECHUS O
karanu3e. O6patumMple peakuu. [IoHATHE 0 XMMUYECKOM PaBHOBECHU. XUMHUYECKUE PEaKIIMU UIYLIUE B
BOJHBIX PacTBOpax. DJIEKTPOJIUTHI U HENEKTpoauThl. Monbl. Karnons! u anuonsl. ['uapaTtHas teopus
pPacTBOPOB. DJEKTPOJIUTHUYECKAS JUCCOIMAIMA KHUCJIOT, OCHOBaHHM, coneil. Cnabble U CHIIbHBIC
aneKkTponuThl. CreneHb aucconuanuu. Peakiuu HMOHHOro oOMeHa. YCIOBHS TPOTEKAHHs peakIuii
oOMeHa 70 KOHIIa. XMMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX COEIMHEHUH B CBETE
MPEJCTaBICHUN 00 IEKTPOTUTHUECKON AUCCOLMAIMH U OKHCIUTEIbHO — BOCCTAHOBUTEJIBHBIX PEaKIUsX.
[TonsiTHE O THAPOIN3E COEN.

Pa3znen 2. MHoroo0pasue Bemecrs.

Hemerannbl. [anorensl. llonokeHne B MNEPUOIMYECKONM CUCTEME XHWMHYECKHX JJIEMEHTOB,
cTpoeHre ux aromoB. Haxoxnenue B mnpupoae. PU3NYECKHE W XMMHYECKHUE CBOWCTBA TIaJOTEHOB.
[Tonyyenue n npuMeHeHne rajgoreHoB. Xiop. Pu3ndeckne U XMMHYECKHE CBOMCTBA xyopa. [Ipumenenne
xJyiopa. Xnoposogopon. dusnueckue cporictBa. [lonyuenue. ConsHas kuciora u ee coinu. KauecrBennas
peakuus Ha XJopul — HOHBL. Pacrmo3HaBaHue XJjopuaoB, OpomuuoB, noaunoB. Kucmopon u cepa.
IlonoxxeHne B MNEPUOJUMYECKONM CHUCTEME XUMHYECKMX JJIEMEHTOB, cTpoeHue ux aromon. Cepa.
Annorponus cepbl. Puznueckue U xumudeckue cpoiicta. Haxoxnenue B nmpupoge. [Ipumenenue cepsl.
CepoBoniopoa. CepoBoopoHast KMcioTa U ee conu. KauecTBeHHas peakuus Ha cyinbpu- noHbl. OKCH
cepol (IV). Cepnast kucioTa. XMMHYECKHE CBOWCTBA pa30aBICHHON M KOHIIEHTPHPOBAHHOH CepHOU
kucioTel. KauecTBeHHas peakiust Ha cyiab(paT- HOHbL. XHMHMYECKHE pPEaKIMH, JIeKallue B OCHOBE
MOJIyYEHHUSI CEpHOM KHCIOTHI B MPOMBIILIEHHOCTU. [IpuMeHeHne cepHOM KUCIOTHL. A30T u ¢docdop.



[lonoxkeHne B NEPUOIUYECKON CUCTEME XUMHUYECKHX OJJIEMEHTOB, CTPOEHUE HX aTOMOB. A30T,
¢du3nuecKkue M XUMHUYECKHE CBOWCTBA, MONYYCHHE W TpHUMEHeHHe. KpyroBopor a3zoTa B MpHUpPOE.
Amvmvuak. dusnyeckne M XMMUYECKHE CBOMCTBA, MOJy4yeHue, npuMeHenue. Conu aMMoHuA. A30THas
KHCIIOTa U €€ cBOoMcTBA. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHL. [loslyueHne a30THOW KUCIIOTHI B
naboparopun. XUMHUYECKHE pEaKluu, JiekKalldeé B OCHOBE TOJYy4YeHHs a30THOW KHUCIOTHI B
npoMelieHHOCTH. [Ipumenenune. Comu. A3zotHbele ynoOpenus. @ocdop. Amnorponus. OuU3ndeckue u
xumudeckue cBorctBa. Okcun docdopa (V). DochopHas KHCIOTa, €€ COIU U YAOOpEeHHS. YTIEpOa U
kpemHuil. [lonokeHue B TNEPUOJUYECKONM CHUCTEME, CTPOCHUE AaTOMOB. YTIIEpoA. AJUIOTPOIHS.
dusnyeckre U XUMHYECKUE CBOMCTBA yriaepoaa. AncopOuus. YrapHbIi ra3. YTJIEKHCIbIN ra3. YTonbHas
KuciaoTa U ee conu. KauecTBeHHas peakiust Ha kapOoHaT — nonbsl. KpyroBopot B mpupoae. Kpemumii.
Oxcun kpemuus (IV). KpemuueBas kucimora u ee conmu. Crekio. Ilement. Metamibl. [lonoxxenue B
MEPUOJINYECKON CHUCTEME, CTpOEHUME aroMoB. Meraiunueckas cBA3b. Dusznueckue cBoucTBa. Psn
aKTUBHOCTH METAJUIOB. CBoiicTBa MeTauioB. OOmme cnocobbl mnomydyenus. CIjiaBel METaUIOB.
[lenounsie metabl. [lonoxenue B MEPUOAUYECKOW CHUCTEME, CTpOeHHUE aroMoB. Dusznueckue u
xumuyeckue cBoiictBa.  lIpumenenue. Haxoxnenne B mnpupoxe. lllemouyHo3emenbHble MeTaIIbL.
[lonoxkeHne B NEPUOJUYECKOM CHUCTEME, CTpoeHHe aTOMOB. (PU3MYECKHME U XHMHYECKHE CBOWCTBA.
[Ipumenenue. Haxoxnenue B npupoae. MarHuil W KanblLMi MX BakHeWlne coeauHeHus. JKecTkocTb
BOABI M CIOCOOBI ee ycTpaHeHus. AntomuHuid. llojokeHue B NEPUOJUYECKON CHCTEME, CTPOECHHE
aToMoB. dusnueckue U xumuueckue cBoiictea. [Ipumenenue. Haxoxnenue B npupoae. AMpoTepHOCT
OKcuJa M ruapokcuaa amoMmunus. JKeneso. Ilonoxenue B nepuogU4YECKO CUCTEME, CTPOCHHUE aTOMOB.
Qdusnyeckue U xuMmuueckue cBoiicTtBa.  Ilpumenenume. Haxoxnenuwe B mnpupone. Baxkuenmmue
COEIMHEHMUS JKese3a: OKcubl, ruapokcuabl U conu xenesa (1) u xxenesa (I11). KauectBennas peakuust Ha
VOHBI.

Paznen 3. KpaTkuii 0030p BaskHeHIIIUX OPraHMYeCKUX BelleCcTB.

[Ipeamer oprannuyeckoi xumuu. HeopraHumyeckue M OpPraHUYECKHE COCAMHEHUS. YTIEepoa —
OCHOBa XHU3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHS aroMa YIiepoja B OPraHMYECKUX COETUHEHUSX.
VYrnesopopoasl. [lpenenvHbie yrieBogoponsl. MertaH, dTaH, npomnaH. CTpyKTypHBIE (OPMYIIBI
YIJIEBOJOPOJOB. ['OMOJIOTHYECKUN psAl TMPEACNbHBIX yriaeBoaoponoB. ['omonoru. duszmyeckue u
XUMHUYECKHE CBOWCTBA MPEJEIbHBIX YriaeBoAopoaoB. Peakuuu ropenue u 3amemienus. HaxoxnaeHue B
npupone. Ilpumenenue. HenpenenbHble — yriaeBOAOPOJAbI.  OTHUJICHOBBIM P  HEMPEACIbHBIX
yraeBoAopoAoB. JtuiieH. Pu3ndeckue U XMMUYECKHE CBOMCTBA 3TWUJIeHA. Peakuuss mpucOeqMHEHUSI.
KauectBennsie peakuuu. Peakuust monmumepuzanuu. [lomudtunen. [Ipumenenue stuneHa. AleTUICHOBBIM
psAI HEempenenbHbIX yriaeBoAopoaoB. AuneruneH. CpoiictBa auneruieHa. [Ipumenenue. IlpousBonnbie
yriieBo1opoaoB. KpaTkuii 0030p OpraHMYecKHX COEIUHEHUN: OJHOATOMHBIE CIHUPTHI, MHOTrOaTOMHBIE
CHUPTHI, KapOOHOBBIE KHCIOTHI, CHOXHBIE 3(PUPHI, KUPBI, YTIEBOABI, aMUHOKHUCIOTHI, Oenku. Pomnb
OenkoB B opranusme. [loHATHE O BRICOKOMOJEKYISPHBIX BemiecTBax. CTPyKTypa MOJIMMEPOB: MOHOMED,
MOJMMEpP,  CTPYKTYPHOE  3BEHO, CTeNeHb  nojguMepusanuu. [loaudTuiieH,  NOJUIIPONUIIEH,
TTOJTMBUHUJIXJIOPHU/I.

@DopMBbI KOHTPOJIS 110 XUMHUU B 9 KIlacce — mpakTHUecKue paboThl 5, KOHTPOJIbHBIE paOOTHI 5.

Tunbl pacyeTHbIX 3a1a4:

Brruucnenue MaccoBOil 10711 XUMHYECKOTO 3JIEMEHTa 110 (hOpMYyJie COSTUHEHHUS.

YcranoBneHue npocTeiiieil opmMyIbl BEMIECTBA IO MACCOBBIM JIOJISIM XUMUYECKUX JIEMEHTOB.

BI:I‘-H/ICJ'IGHI/I?I 10 XUMHUYCCKUM ypaBHeHI/IHM KOJINYCCTBA, 061)eMa, MacChbl BeHiecrsa II0
KOJINYECTBY,

00beMy, Macce peareHTOB WU MPOYKTOB PEaAKITUH.

Pacuer maccoBoi 1011 paCTBOPEHHOIO BELIECTBA B PaCTBOPE.

I[IpumepHBIe TEMBI MPAKTHYECKUX Pa0OT:

JlaGopaTopHoe obopyaoBaHue U TIpreMbI 0OpaieHus ¢ HuM. [IpaBumna 6e3omacHoi paboTHI B
XUMUYECKOH J1abOpaTopuH.

OuncTka 3arpsA3HEHHOI TOBapeHHOMN COJIH.



[Ipr3HaKu MPOTEKAHUS XUMHYECKUX PEAKITUH.

[TosyueHue Kuciaopoaa v U3y4eHHE €ro CBOMCTB.
[Toryuenue BO1Opo/a U U3YUYEHHUE €r0 CBOWCTB.
IIpuroroBineHue pacTBOPOB C OINPEICICHHOW MacCOBOM

Pemrenue

J0JIe PAacTBOPEHHOTI'O BEIIECTBA.

OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME «OCHOBHEBIC KJ1aCChI HCOPraHN4YCCKUX COCIIHHGHHﬁ».

Peakuun noHHOTO OOMEHA.

KauecTBeHHbIE peakuuy Ha MOHBI B pactBope. Ilosydenue amMmMuaka M U3y4eHHE €r0 CBOMCTB.
[TosrydeHune yrieKuciioro ra3a i U3y4eHHe €ro CBOMCTB.
Pewmenne skcnepumenTanbHbIX 3a1a4 110 teme «Hemeraiuel IV — VII rpynn u ux coenMHEHUI».
Penienne sxcriepuMEHTAIBHBIX 3a7a4 110 TeMe «MeTallbl U UX COCIUHEHUS».

TeMaTnuyeckoe IJIAHMPOBaHUE, 8 Kiace

Ne | HazBanue pa3jeia Kosnnue | JlabopaTopHbIii IIpakTuyecka | KonTpoabHas
CTBO ONBIT s1 pabora padora
4acoB
1 | IlepBoHauanbHbIC 25 JIO Nel | ITP Nel | KP  Nel mo
XUMUYECKUE TTOHATUS «3HaKOMCTBO ¢ | «IIpuemsr pazneny
oOpa3iaMu MpocThIX | Oe30macHoi [lepBoHavasibH
51 CIIOKHBIX | paOOThI C | bIE
BELLECTBY. o0opy/noBaHUE | XUMUYECKUE
JIO No2 | m U | TIOHATHUS
«Paznenenue BELLECTBAMM.
cMecen» 1P Ne2
JIO Ne3 | «Ouucrtka
«XUMHYECKHE 3arpsI3HEHHOMN
SBIICHUSI» MOBapEHHOU
JIO Ne 4 COJIU».
«Pa3noxenue
OCHOBHOTO
KapOoHaTa MeIu
(1)».
JIO No5 «Peakmus
3aMeIleHUs] MeIU
JKEIE30M»
2 Kucnopon. Bogopoa. 9 I1P Ne3
«Tonyuenue u
CBOICTBA
KHCJIOPOJIa».
[P Ne4
«ITonyuenne
BoJopoAa U
HCCIEeA0BaHUE
€ro CBOMCTBa»
3 | Boma. PacTBOpHI. 5 [P Ne5 | KP  Ne2 1o
«IIpuroToBiieHn | pazueny
ne pactBopa c | «Kucnopon.
onpezaeneHHon | Bomopon.
MacCoBOM Boga».
J0JIEH




pacTBOPUMOTO
BEIIECTBAY.

4 OcHoBHBIC KJIaCCHI 17 JIO Ne6 | TIP Ne6 | KP Ne3 1o
HEOPTraHUYECKHUX «B3auMoercTBue «Pemenue pasueny
COCIMHEHMI OKCHJIa MarHusi c | skcriepuMenta | «OCHOBHBIE

KUCJIOTaMU». JBbHBIX  3a7a4 | KJIacChI

JIO Ne7 «Ilonyuenue | no TEME | HEOPTaHUYECK
0CaJIKOB «OCHOBHBIE X
HEPacCTBOPUMBIX KJIaCChI COCIUHCHHMIN»
TUAPOOKCHIOB U | HEOPTaHHYECK

U3y4YeHue HX | UX

CBOMCTBY. COCTUHEHUN)

JIO Ne8

«B3anmonaelicTBue

YTJIEKHUCIIOTO Ta3a C

H3BECTKOBOM

BOJOM».

JIO Ne9

«PacTBOpeHne

JKelnesa W IIMHKA B

COJISTHOM KHCIIOTEY.

5 | Ctpoenue aToma. 5
[Tepuonuueckuii 3aKOH
u MeproInYECcKast
CHCTEMa XUMHYCCKUX
9JIEMEHTOB
Menaeneena

6 CrtpocHue BEILECTB. 4 JIO Nel0
XuMuyecKkas CBSI3b. «B3aumopencTeue

THAPOKCHIA

[IMHKA C pacTBOpamMu

KHUCIIOT U

IIEI0YCH)

7 | Xummnueckue peakuuu 3 KP 1o
pazznenam
«CTpoeHue
aTroma.
[Tepuonnuecku
" 3aKOH
Menneneena.
Crpoenue
BEIIECTBY.
UTOI'O 68 u
TemaTnueckoe nNJaHupoBaHue, 9 Kiacc

Ne Hasanme pasgesna | KoaunuyecrsBo IIpakTHyeckas padora KonTtposbHasn

4acoB padora

1 XVUMUYECKUE peakuuu | 2

2 Kucnopon. Bogopos. 1




3 | Xumuyeckue peakuun | 9 [Ipaktuyeckas pabora Nel | KonTponsHas

«XUMHYECKUE PEAKITUI. pabota Nel
4 | Hemerannsl IV-VII | 23 [Ipaktuyeckas pabora Ne2 | KonTponpHas
rpymnn u ux «ITonyuenue amMMuaka  u | pabota Ne2
COEIMHEHUS U3Y4YEHUE UX CBOMCTBY.

[IpakTnueckass pabora  Ne3
«[IonmydeHnue yriieKucioro rasa
U U3YUEHUE €T0 CBOUCTBY.
[Ipaktuyeckas pabora  Ned
«Pemenue
HKCIEPUMEHTAIBHBIX 33129

KoHntposbHas
pabota Ne3

5 | Meramnbl u ux | 14 [Ipaktuyeckas pabora Ne5 | KonTponpHas
COEIMHEHUS «Pemienue pabota Ne4

OKCIIEPUMEHTAIBHBIX 3a/1a9).

6 [TepBoHavasibHBIC 14 KontponbHas
CBEICHHUS 00 pabora No5
OpraHHYECKUX
BEIIECTBAX

7 OcHOBHbIE KJIACCHI | 2
HEOPTaHUYECKUX
COEeIMHEHUN

MaTepuaabHO TeXHHYeCKOe ofecneyeHre 00pa3oBaTe/IbHOIo Npoiuecca.

Hatypaibhble 00bekTbl. HarypanpHble OOBEKTBHI, HCIONB3yeMble B OOyYCHHH XHUMUH,
BKJIIOYAIOT B ce0sl KOJUIEKIMM MHHEPAJOB M TOPHBIX IMOPOJA, METAIJIOB M CIUIABOB, MHHEPAJIbHBIX
yno0peHul, macTMacc, KayuykoB, BOJIOKOH U T. JI. O3HaKOMJICHHE yYallluXcsl ¢ 00pa3liaMu HCXOJHBIX
BEIIECTB, MOJYMPOAYKTOB U TOTOBBIX M3/IENUIl MO3BOJISET MOIYYNUTh HArJSAHOE NMpPECTaBIeHne 00 ITUX
MaTepuasax, X BHEIIHEM BHJIE, a TaKXKe O HEKOTOPBIX (PU3NYECKUX CBOMCTBAX. 3HAUNUTENbHBIE YUEOHO-
MO3HABATEIbHbIE BO3MOXKHOCTM HMEIOT KOJUIEKLMH, M3TOTOBJICHHbIE CAMUMH OO0YYarOLUMHMCA.
[IpenmMeTs! U1t TAKMX KOJJIEKLIUN COOMPAIOTCSI BO BPEMsI SKCKYpPCUHM U IPYTrHMX BHEYPOUHBIX 3aHSTUH.

Komnekuny MCHOIAB3YHOTCS TOJIBKO JJII O3HAKOMIJIEHMS Y4YalMXCsl C BHEIIHUM BHJIOM H
(¢u3MYECKUMHU CBOMCTBAMHU M3Yy4aeMbIX BELECTB W MaTepuasoB. J[is mpoBeneHUs XMMHUYECKHUX OIBITOB
KOJUIEKIIMH UCIIOJIb30BaTh HEJb3S.

XuMHYecKHe peakTHBbl M MaTepuaybl. OOpaiieHue cO MHOTMMH BeUIECTBaMH TpeOyeT
CTPOroro CoONIO/IEHHUs MPaBWJI TEXHUKU OE30MAaCHOCTH, OCOOEHHO IMpPH BBHIMOJIHEHUH OIBITOB CAMUMHU
yuamumucs. Bece Heo6XxoaumMble Mephl IPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOLIUX JOKYMEHTaX U
MHCTPYKIHUAX, a TAKKE B MOCOOUX JJIS yUUTEeNel XUMUU.

Haunbonee yacto ucnonbp3yemblie peakTUBBI U MaTepUabL:

1) nmpocTsle BemecTBa - Meb, HATPUN, KaJIbIMii, ATFOMUHUI, MarHuii, *eye30, UHK, CEepa;

2) oxkcunbl — menu (1), kameuwms, sxenesa (I11), marams;

3) KUCIOTHI - COJIsiHAsA, CEpHasi, a30THAs;

4) ocHOBaHUS - TUAPOKCHUJI HATPUS, THAPOKCHU KalbLMsl, TUAPOKCU Oapusi, 25%-HbIil BOAHBIN
pacTBOp aMMHMAKa;

5) conu - xnopuzasl Hatpusi, meau (II), sxenesza (I11); HuTpatsl Kanus, HaTpus, cepedpa; CyabhaThl
menu (II), xenesa (I1), xenesa (I11), amoMuHUs, aMMOHUS, KaJusi, OpOMUJ] HATPHS;

6) opraHMuYecKHUe COeIMHEHUs - KpaxMaJ, IIIUIUPUH, YKCYCHAs! KUCI0Ta, METHIIOBBIM OpaH>KEBbIH,
benondranens, raKkmyc.



Xumuyeckass JadoparopHas Mmocyaa, anmaparsl W nNpudopbl. XuMHYECKas Mocyaa
MIO/IPa3EIAETCs Ha JIBE€ IPYIIbL: U1 BHIIIOJHEHUS OIBITOB yYaIlllUMUCA U JEMOHCTPALOHHBIX OIBITOB.

[TpuGopsl, anmnapaTsl ¥ YCTAaHOBKH, UCIOJIb3yEMble Ha YpOKaxX XMMHUH, MOAPA3AEISIOT HA OCHOBE
MNPOTEKAIOIIUX B HUX (PU3MUECKUX M XUMHUYECKHX IPOIECCOB C YYaCTHEM BEUIECTB, HAXOIAIIUXCS B
pa3HbIX arperaTHbIX COCTOSIHUAX:

1) mpuGops! A7 pabOTHI C ra3aMu - MOJy4eHHEe, COOMpaHue, OUNCTKA, CYIIKa, MOTJIOMICHUE T'a30B;
pEaKIMK MEXy IOTOKaMH I'a30B;

2) ammapaTbl U TpUOOPHI Ui OMBITOB C XUJIKMMU W TBEPIBIMU BEIIECTBAMH - IIEPETrOHKa,
GwIbTpOBaHME, KPUCTAIM3ALMs; MIPOBEACHUE peaKUUil MeXy TBEpIbIM BEIIECTBOM M JKUAKOCTBIO,
KHUJKOCTBIO U KHUJIKOCTBIO, TBEPIBIMU BELLIECTBAMHU.

BHe 3101 Knmaccudukanuy HaxoAsATCs ABE Pyl yueOHOM annapaTypsbl:

). st M3ydeHus TEOPETUUYECKUX BOIPOCOB XMMUHU - WILIIOCTPALMS 3aKOHA COXPAHEHUS! MaccChl
BEIIECTB, JIEMOHCTpALUs 3JEKTPONPOBOJHOCTH pPACTBOPOB, JEMOHCTpAlMsl JIBUXKEHUS HOHOB B
ANEKTPUYECKOM I10JI€; JUI U3YUEHUSI CKOPOCTU XUMUYECKOM peakuu 1 XMUMUYECKOIO0 PAaBHOBECHS;

2). Ui WIITOCTPAlMM XUMHUYECKUX OCHOB 3aBOJICKUX CIOCOOOB MOJYYEHHsI HEKOTOPBIX BEIIECTB
(cepHOM KHCIIOTBI, aMMHAKa U T. II.).

BcnomoraTtenbHyto poib UrpaiOT HW3MEpUTENbHbIE U HarpeBaTesibHble NPUOOPHI, pa3InyHbIE
MPUCIIOCOOIEHUS JIsl BBIITOJIHEHUS OTIBITOB.

Mogeau. OO0bekTaMH MOIETUPOBAHHUS B XUMHMM SBISIOTCS aTOMbI, MOJIEKYJIbI, KpPUCTAJUIbI,
3aBOJICKME ammapaTbl, a TaKXKe IPOUCXOsIIME Mpolecchl. B mpenomaBaHuM XMMHUH HMCHONb3YIOTCS
MOJIEJI KPUCTAIIMUECKUX PEIIeTOK anmasa, rpadura, cepbl, ¢ocdopa, okcuaa yriepoaa(lV), uona,
xKenesa, Meau, maraus. Habopbl Mojienell aToMOB 17151 COCTaBJICHUS IIAPOCTEPKHEBBIX MOJENIEH MOJIEKYII
IIPU U3YYECHUH OPraHUYECKON XUMMHU.

Y4yeOHble mocoOusi Ha medyaTHOW oOcHOBe. B mporecce oOyueHUs XMMHUU HUCHOJIb3YHOTCS
cleAyromue TaOnMLbl IOCTOSIHHOTO 3KcrnoHupoBaHusi: «llepuonuueckas cucremMa XHMHYECKUX
anemenTtoB JI. W. MenneneeBay, «Tabnuma pacTBOPUMOCTH KHUCIIOT, OCHOBAaHWUW W  COJEH»,
«OJIEKTPOXUMUYECKUH Pl HAPSYKEHUI METaIIOBY.

Jns  opraHW3anmMd  CaMOCTOSITETIbHOH pa®oThl  0OydyalomMXCsi Ha YpOKaxX HCIOJB3YIOT
pa3HOOOpa3Hble NUIAKTUYECKHE MaTepualbl: TETpaaAd Ha IMEeYaTHOM OCHOBE, KAPTOUKH C 3aJaHHUSIMU
pa3HOil CTeNeHHW TPYJHOCTU JUIsl M3YyYEHHS HOBOIO MaTepHaia, CaMOIPOBEPKHM W KOHTPOJS 3HAHUM
y4aImxcsl.

bubnuoteunsiit ¢hona (kHUromeuatHasi npoaykuus) CTaHAapT OCHOBHOTO OOIIEro oOpa3oBaHUs
0 XUMHM MeToauueckue mocoOus A yduurtens. Y4eOHUKH 1o XuMHuM (06a30BbIM ypoBeHb) i §8-9
kiacca. Cepus crpaBouHbIX Tabmui no xumuu («llepuogmueckas cucreMa XMMHYECKHX 3JIEMEHTOB
1. U. MenneneeBa», «PacTBOPUMOCTb COJEH, KUCIOT U OCHOBAHHM B BOAE», «DIEKTPOXUMHUUECKUN Pt
HanpsDKeHUH MeTaiioB», «OKpacka HWHIUKATOPOB B pa3IMYHBIX cpefax»). Cepus HMHCTPYKTHBHBIX
TabMUI] 1O XUMHM, cepusi TaONMIl N0 HeopraHmdeckoil xumuu KOMIUIEKT TpaHCHapaHTOB IO
HEOpPraHMYECKON XUMHUH: CTPOEHUE aToMa, CTPOEHHUE BEIECTBA, XMMHUECKas CBA3b. Bupeomarnuropox
(Bumeoruieep). Kommbrotep. TeneBuzop. YdueOHO-pakTHUYECKOE B y4eOHO-T1a00paTOpHOE 000pYyI0BaHHE.
[TpuGopsl, HAOOpPHI MOCYAbl M J1TAOOPATOPHBIX MPUHAUIEKHOCTEH I XUMHUYECKOrO SKCIEPUMEHTa
OOmero HazHadeHus. Becsl (mo 500 r1). Jocka mns cymkd nocynasl. JleMOHCTpalMOHHBIE.
Habop mnocyapl u mNpuHAANEKHOCTEH i JEMOHCTPAllMOHHBIX OMNBITOB MO XWUMHUHU. [openka
yHuBepcaibHad. [Ipubop ms coOupanus u xpaHeHHs ra3oB. KoMIIeKTh! A 1aOOpaTOPHBIX OMBITOB U
MPaKTUYECKUX 3aHATUH 1Mo XuMuu. Habop mocynbl W NpUHAAIEKHOCTEH i YYEHHYECKOTO
skcnepuMmenTa. HaGop OaHOK Uit XpaHeHus TBepabx peakTuBoB (30 —50 wmur). HabGop ckmsHOK
(pmakoHOB) Uit XpaHeHUs: pacTBopoB peakTuBoB. llltatus naGoparopusiiit xumuueckuid JIX. Habop
KPUCTAJUNIMYECKUX PELIeTOK: ajaMasa, rpadura ,JMOKCHAA YIIepo/ia, XKejae3a ,MarHus, Meiu, OBapeHHOMH
cony, Hona, npna. HatypanbHble 00BbeKThl KoJuleKIuu. AntomuHuil. Bomokna. Kayuyk. Munepansl u
ropuble nopossl. ITnactmacesl. Uyryn u crans. HaGop Nel OC «Kucnorer»y Kucnora cepnas 4,8 kr.
Kucnora comstmast 2,5 xr. Habop Ne 2 OC «l'mmpokcuasry Ammmak 25 % -wseiii 0,500 kr. bapus
rugapokeua 0,050 kr. Kampums rugpoxcun 0,500 xr. Harpus ruppokcun 0,500 kr. Habop Ne3 OC «
Oxkcunapl MetamioBy Amtomunus okcup 0,100 xr. bapust okcun 0,100 kr. XKenezo (3) oxcun 0,050 kr.



Kamprus oxenn 0,100xkr. Marnus okcup 0,100 xr. Menu okcua (rpanyinsl) 0,200 xr. Menu (2) oxcun
(mopomrok) 0,100 xr. HaGop Ne 4 OC «Metamnb»y Amomunuii (rpanynsi) 0,100 kr AmoMuHUiA
(mopomrok) 0,050 kr. Xene3zo BoccranoBieHHoe (mopornok) 0,050 xr. Maruuii (mopomok) 0,050 kr.
Marnuit (nenra) 0,050 xr. Menp (rpanyinsl, ommiku) 0,050 xr. Iunk (rpanynsr) 0,500 kr. Hunk
(mopomrok) 0,500 xr. OmnoBo (rpanynsl) 0,500 kr. HaGop Ne 5 OC « Illenoynsie u meao4H03eMebHbBIC
metamuibl» Kameruit 10 ammyn. Jlutuit 5 amnyn. Harpuit 20 ammyn. HaGop Ne 6. OC «OrneomnacHbie
BemecTBay Cepa (monpoirok) 0,050 kr. @ochop kpacubrit 0,050 kr. Oxcun docdopa (5) 0,500 xr. Habop
Ne 7. OC «Tanmorens» Bpom 5 ammyn. Hox 0,100 xr. HaGop Ne 8 OC «Cynbdatsr. Cymb(uTSL
Cynbsouner.» Amomunus cyiabdar 0,100 kr. Ammonus cynbdat 0,100 kr. XKeneso cynpdua (2) 0,050 kr.
Kemnesa cynbdar 0, 100 kr. Kanus cynsdar 0,050kr. Kobonbra (2) cynedar 0,050 kr. Maruus cynsgat
(2) 0,050 xr. Meau cynwsdar 6e3Boanbiit (2) 0,050 xr. Meau cynasdar 5-tu Bomusrit 0,100 kr. Harpus
cynedun 0,050 kr. Harpus cynedur 0,050 xr. Hatpus cynedar 0,050 kv Hartpust ruapocynbdat 0,050
kr. Hukens cynedar 0,050 kr. Harpus rugpokapoonar 0,100kr Ha6opNe9OC«KapboHaTeIi» AMMOHUS
KapOoHar 0,050 KT. Kanus KapOoHat (motar) 0,050 KT
Menu(Il)kap6onarocnoBaoi0, 1 00kr.Hatpusikapoonar0,100krHatpuss ~ rugpokap6onar 0,100  kr
Hab6opNel00C«Dochats.CunukareinKanus ~— moHoruzapooprodocdar  (kammii  GochOopHOKHCIBII
nByx3amenieHHbiin)0,050krHatpus  cunukar  9-tu Boasbeii 0,050 xr. Harpus  oprodocdar
tpex3amemmeHHbIi0, | 00krHatpus nuruapodocdar (matpuii GpochopHOKuCIbIi onHO3amenieHHbIit) 0,050
kr HabGop Nell OC«Coenunenusimapranna» Kanus nepmanranar (kanuii mapranieBokucisiii) 0,500 kr.
Mapraunna(I1V)okcun0,050xkrMapraunna (II) cynsdar 0,050 kr. mapranna xmopua 0,050 xr HaGop Nel2
OC «Munukarops» Jlakmona 0,020 kr. Metumossiii opamkessblil 0,020 kr. @enundranenn 0,020 kr

Habop Ne 13 OC «Kucnopoaconepxaiiue opranuueckue semectBa». AmneroH 0,100 kr T
I'munepun 0,200 xr. Justunossiit a¢up 0,100 kr.Crnupt H-OyTrnossiil 0,100 kv CoupT ©30aMHUIIOBBIHA
0,100 xr. Crupt u300ytminossiii 0,100 kr. Crimpt 3tusoBsiii 0,050 kr ®@enon 0,050 kr. ®opmamun 0,100
kr. Otunenrimukonb 0,050 kr. YkcycHo-stu-biii 0,100 kr Habop Ne 14 OC «Kucnotsl opraHuyeckue.
Kucnora amunoykcycHas 0,050 kr Kucnorabensoiinas0,050kr.Kucnoramacinanas0,050krKucnora
mypaBeuHag 0,100 xr. Kwucinora onennoas0,050kr.KucnorananemutunoBas0,050kr.  Kucnora
creapunoBas 0,050 xr. Kucnora ykcycnas 0,200 kr. Kucnora maseneBas. Hadop Nel5 OC «YrieBoasl.
Amusby. Anuiaun 0,050 kr.  AxwiauH cepHokuciablid 0,050 xr Jl-rmokosza 0,050 kr. Mertwiamun
ruapoxsopua 0,050 kr.Caxaposza 0,050 kr [lxadbr ceximonnsie 1y xpanenus odbopynoBanus  [llkad
BBITSDKHOM



