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PaGouas mporpamma 1o XuMHUHM Ha YPOBEHb OCHOBHOTO 0011ero o0pa3oBaHus cocTaBlieHa Ha ocHoBe: denepanbHoro 3akona «O06 0Opa3oBaHUU B
Poccuiickoit ®eneparymny»; enepaibHOr0 TOCYyIapCTBEHHOTO 00pa30BaTebHOTO CTAaHAApTa OCHOBHOTO OOLIEr0 0O0pa3oBaHUs, YTBEPKICHHBIA MPUKA30M
MunuctepctBa o0pa3zoBanus U Hayku Poccuiickoit ®denepamun ot 17 gexkadps 2010 r. Ne 1897 (B pex. Ilpukasa MunucrepctBa oOpa3oBanus u Hayku PD
ot 29 nexabps 2014 r. Ne 1644; Ilpukaza MunucrepctBa oopazoBanus 1 Hayku Poccuiickoit @enepannu ot 31 nexadps 2015 roga Ne 1577); IlpumepHoit
POrpaMMbl OCHOBHOTO 00mIero odpasoBanmsi 1o xumuH ; «OCHOBHOW 00pa30BaTEILHOM MPOTpaMMbl OCHOBHOTO 00mero oopasosanus» (OOIT OOO0);
«YcraBay; «Yuebnoro miana» MOBY COII um. M.X. I'y6aiinynnuna c. YpmakOamkapamansl, «llomoxkeHuss o CTpykType, MOpsAIKe pa3pabOTKH H
YTBEpXKACHHUSI paboyux MporpaMm MO Y4eOHBIM MpeaMeTaM, Kypcam, KypcaM BHEYPOUYHOM JeATenbHOCTH MyHHIHMMAIbHOrO 0011e00pa3oBaTeIbHOTO
OromkeTrHoro yupexnaeHus «Cpennsisi obmieoOpa3zoBatenbHas Imkona uM. M.X. [yOaigymniumna c. VYpmakOamikapamanabl MYHHUIMIIAJBHOTO paiioHa
Musikunckuii paiton Pecniy6nuku bamkoprocrany no peanuzanun @I'OC HOO u ®I'OC OOO».

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O IIPEIMETA, KYPCA
N3ydyeHne XxuMUM B OCHOBHOM IIKOJIE 1aET BO3MOKHOCTH IOCTUYD CJIEAYIOIINX PE3yJIbTaTOB B HAMPABICHUH JUYHOCTHOTO Pa3BUTHUSA:
1) BocuTaHHWE POCCUMCKONM Tpa)IaHCKOW HACHTUYHOCTH: MAaTpUOTH3Ma, JIIOOBM M yBakeHUs K OtedecTBY, YyBCTBa ropJocTu 3a cBoio Poauny, 3a
POCCUICKYI0 XMMHUECKYIO HAYKY;
2) dopmupoBaHUE IIEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH OOIIECTBEHHOW MPAKTUKH, a TaKkKe
COLIMAJIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U TyXOBHOMY MHOI'000pa3ti0 COBPEMEHHOI'O MHpa;
3) dopmupoBaHNE OTBETCTBEHHOTO OTHOIIEHUS K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH K CaMOPa3BUTHUIO U CaMOOOPa30BAaHHUIO Ha OCHOBE MOTHBAIIUU K
00y4YeHHMIO M TO3HAHMIO, BBIOOPY NMpodUIBHOrO 00pa3oBaHMs Ha OCHOBE MH(OPMAIMH O CYIIECTBYIOIIUX MPO(ECcCCHsIX U JIMYHBIX MPO(pEeCcCHOHATbHBIX
IPEIOYTEHUI, 0OCO3HAHHOMY ITOCTPOSHHUIO MHANBUIyaJIbHOM 00pa30BaTeNbHON TPAEKTOPUU C YUETOM YCTOMUMBBIX T03HABATEIbHBIX UHTEPECOB;
4) hbopmupoBaHNEe KOMMYHHKAaTHUBHOM KOMIETEHTHOCTH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HUCCIIeI0BATENIbCKO,
TBOPUYECKOH U IPYrUX BUAAX JESITEIbHOCTH;
5) popmupoBaHuE TOHUMAHUS IIEHHOCTH 370pOBOr0 U 0e30macHoro odpasa *H3HH; YCBOSHHUE MTPABUII MHIUBUIYaJIbHOTO M KOJJIEKTUBHOT'O 0€3011acHOT0
MOBE/ICHUS B YPE3BBIYANHBIX CUTYALUSIX, YTPOXKAIOUINX HKU3HU U 3J0POBbIO JIIOJIEH;
6) ¢opMupoBaHUE MMO3HABATEIbHON U MHPOPMALMOHHOM KYJIBTYpHI, B TOM YHCIIE PA3BUTHE HABBIKOB CAMOCTOSATENILHOW PabOThl ¢ Y4eOHBIMHU 1TOCOOUAMH,
KHUTaMH, IOCTYITHBIMU UHCTPYMEHTAMHU U TEXHUYECKUMU CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;
7) hopMupoBaHHE OCHOB 3KOJOTMUYECKOTO CO3HAHMS Ha OCHOBE MPU3HAHUS IIEHHOCTH JKU3HU BO BCeX €€ MPOSIBICHUSX M HEOOXOIUMOCTH OTBETCTBEHHOTO,
OEpEKHOTO OTHOIICHUSI K OKPYKAIOIIEH cpeie;
8) pa3BUTHE TOTOBHOCTH K PEIIEHUIO TBOPYECKHX 3aJ]1a4, YMEHHUs HaXOJIUTh a/IeKBaTHbIE CIIOCOOBI IO BEACHUS U B3aUMOJCHUCTBUS C MapTHEPAMU BO BpeMs
yueb HOW U BHEY4EeOHOM /1eATeNbHOCTH, CIIOCOOHOCTH OLEHUBATh MPOOJIEMHBIE CUTYAlUU U ONEPAaTUBHO MPUHUMATh OTBETCTBEHHBIE PEIICHUS B Pa3IUYHbIX
INPOAYKTHBHBIX BUJAX JAEATENLHOCTH (yueOHasi IOMCKOBO-UCCIIEI0BATEIbCKas, KITyOHast, IPOEKTHAs, KPYKKOBas U T. 11.).



MeTtanpeaMeTHBIMH pe3yJIbTaTaMU OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOI porpaMMbl OCHOBHOT'O OOLIEr0 00pa3oBaHuUs SBISIOTCA:

1) oBnaseHre HaBBIKAMU CAMOCTOSITEIbHOTO TPUOOPETEHUSI HOBBIX 3HAHUN, OpraHU3aluy y4eOHO! AeATENbHOCTH, IIOMCKA CPEJICTB €€ OCYIIECTBIICHHS,
2) yMeHHe MJIaHUPOBATh ITyTH JOCTHXKEHUS LieIeld Ha OCHOBE CaMOCTOSITEIbHOIO aHAJIN3a YCIIOBUM U CPEICTB UX JOCTUKEHUS, BBIIEIATh allbTEPHATUBHBIE
CHOCOOBI JIOCTHXKEHHS IIeTd U BBIOMpaTh Hambosiee 3((eKTUBHBIA CIIOCOO, OCYHIECTBIATH MO3HABATENBHYIO PEQIIEKCHUI0 B OTHOIICHUH ICHCTBUI IO
PELICHUIO YUEOHBIX U M03HABATEIbHbIX 33Ja4;
3) ymMeHue moOHUMAaTh NpPoOJIEMy, CTaBUTHh BOMNPOCHI, BBIIBUTATh TUIIOTE3Y, HAaBaTh OIPEICICHUS MOHATHAM, KIACCU(PHUIMPOBATH, CTPYKTYPHPOBATH
MaTepHall, MPOBOAUTh 3KCIIEPUMEHTBI, APTyMEHTUPOBATh COOCTBEHHYIO MO3ULIUIO0, (POPMYIUPOBATh BHIBOJbI M 3aKJIIOUCHMS,;
4) yMmMeHHME COOTHOCHUTb CBOM JCHCTBUS C IUIAHMUPYEMBIMH pE3yJbTaTaMH, OCYLIECTBIISITH KOHTPOJb CBOEH JEATEIbHOCTH B IPOLIECCE JOCTHKEHUS
pe3yibTara, ONpeAessaTh CIOCOObl NEHCTBUH B pamMKax MHpPEUIOKEHHBIX YCIOBUH M TpeOOBaHMM, KOPPEKTUPOBATb CBOM JEHCTBUS B COOTBETCTBHM C
U3MEHSIOIIEHCS CUTYaluen;
5) ¢opmupoBaHue M pa3BUTHE KOMIETEHTHOCTH B O0JACTH HCIOJIb30BAHUS MHCTPYMEHTOB M TEXHHYECKMX CPEACTB HMH(POPMALMOHHBIX TEXHOJIOTUMH
(KOMIIBIOTEPOB M IPOrpPaMMHOr0 OOecreueHus1) Kak MHCTPYMEHTAJIbHOH OCHOBBI Pa3BUTUS KOMMYHUKATHBHBIX W I103HABATEIbHBIX YHUBEPCAJIbHBIX
y4eOHBIX ACHCTBUIL;
6) yMEHHE CO3/1aBaTh, IPUMEHATH U IPE0OPa30BhIBATH 3HAKU M CHMBOJIBI, MOAEIH U CXEMBI ISl PEHICHUs] YIeOHBIX U IMO3HABATEIBHBIX 33/1a4;
7) ymeHue u3BiIeKaTb MH(MOPMALMIO U3 PA3IMYHBIX MCTOYHUKOB (BKJIIOYAs CpeJICTBAa MaccOBOW MH(OpPMAIMM, KOMIAKT-AMCKM Y4eOHOrO Ha3Ha4yeHus,
pecypcsl MHTepHeTa), cBOOOAHO TOJB30BAaTHCS CIPABOYHOM JUTEpaTypol, B TOM YHCIE W Ha DJJIEKTPOHHBIX HOCHUTENSAX, COOJII0aTh HOPMBI
UH(POPMALIMOHHOM N30UPaTENbHOCTH, STHKH;
8) yMeHue Ha IMPAaKTHKE MOJb30BaThCS OCHOBHBIMH JIOTUYECKUMHU MPUEMaMHU, METOJaMHU HaOJI0OEHUS, MOJCINPOBaHUS, OObICHEHNUS, pelIeHus] poliem,
IIPOrHO3UPOBAHUS U IP.;
9) yMeHue OpraHu30BaTh CBOIO )KM3Hb B COOTBETCTBHM C MPEACTABICHUSMHU O 3I0pOBOM 00pase *U3HH, MpaBax U 00A3aHHOCTAX IpaKAaHWHA, [IEHHOCTSIX
OBITHS, KyJIBTYPBI M COLIMATBHOTO B3aUMOACHCTBUS;
10) ymeHue BBIIOIHATH O3HABATENIbHbIE U MPAKTHUECKUE 3a/IaHMs, B TOM YUCIIE IPOEKTHBIE,;
11) ymMeHHe caMOCTOSTENIbHO M apIyMEHTHUPOBAHHO OLIEHUBATh CBOM JEHCTBUS U JEHCTBHS OJTHOKJIACCHUKOB, COJIEpKATEIbHO 0OOCHOBBIBAs MPAaBHIBHOCTh
WIM OUIMOOYHOCTh pe3yjbTaTa M crocoOa JeHCTBHS, aJleKBaTHO OIIEHMBATh OOBEKTHUBHYIO TPYAHOCTh Kak Mepy (aKTUYECKOro MM MpPeaIojaraeMoro
pacxo/ia pecypcoB Ha peLICHHUE 3a/1aul, a TAKKE CBOU BO3MOXKHOCTH B JIOCTHKEHUU LIENU ONPEAEIEHHON CI0KHOCTH;
12) ymenue pabotath B rpymme — 3()()EKTUBHO COTpyAHMYATh M B3aUMOJAEHCTBOBATH HA OCHOBE KOOPAMHAIIMM PA3IUYHBIX MO3ULUN MPH BBIpabOTKE
o0IIero pemeHus B COBMECTHOM NEATENbHOCTH; CIAyHIaTh MapTHEpa, GOpMYIHpPOBaTh U apryMEHTHPOBAaTh CBOE MHEHHME, KOPPEKTHO OTCTauBaTh CBOIO
MO3UIMI0 U KOOPAMHUPOBATH €€ ¢ MO3MUIHMeH mapTHEPOB, B TOM YHCIE B CUTYallUd CTOJIKHOBEHHS] MHTEPECOB; MPOJYKTUBHO pa3peliaTbh KOH(PIMKTHI Ha
OCHOBE y4€Ta HHTEPECOB U MO3UIUI BCEX €ro yYaCTHUKOB, TOMCKA U OLEHKH aJbTEPHATUBHBIX CIIOCOOOB pa3peiieHns KOH(INKTOB.

IIpenmeTrHbiMu pe3ynbraTamMu ocBoeHUs: OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus SBISIOTCSA:
1) dopmupoBaHue NMepBOHAYAIBHBIX CUCTEMAaTH3UPOBAHHBIX MPEJICTABICHUN O BEIECTBAX, MX MPEBPALCHUAX U MPAKTUYECKOM NMPUMEHEHUU; OBJa/IeHHUE
MOHSTUWHBIM aNapaToM U CUMBOJUYECKHUM SI3bIKOM XHUMHH;



2) oco3HaHUE OOBEKTUBHOM 3HAUYMMOCTH OCHOB XHUMHYECKOW HayKh Kak oO0JacTh COBPEMEHHOTO €CTECTBO3HAHHUSA, XUMHUYECKHUX IpEBpallleHU
HEOPTaHMYECKUX M OPTraHMYECKHX BEIIECTB KaK OCHOBHI MHOTHX SIBJICHHI YXUBOW M HEXHBOW MPHUPOJBI; YIIIyOJIEeHUE MPEACTAaBICHUN O MaTepuaIbHOM
€IMHCTBE MUDA;

3) oBianeHNe OCHOBAMH XUMHUYECKOW I'PaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH U OOBEKTUBHO OIICHWBATh KU3HEHHBIE CUTYAIMH, CBSI3aHHBIC C XUMHEH,
HaBbIKaMU 0Oe30macHOro oOpallleHusi C BeleCTBAMH, HUCIIOJIb3YeMbIMU B MOBCEIHEBHOM KM3HU; YMEHHEM aHAJIM3UPOBATh U IUIAHUPOBATH HKOJIOTUYECKH
0e30MacHoe MOBEICHUE B LIEIIX COEPEXKEHUS 3I0POBbS U OKPYKAIOIIEH Cpe/ibl;

4) ¢opmupoBaHHE YMEHUN YyCTAaHABIMBATh CBSI3U MEXAY peEalbHO HAOIIOAeMBIMU XUMHUYECKHUMH SIBICHUSAMU W MPOIECCAMU, MPOUCXOISIIIMMU B
MHUKPOMHpE, OOBSICHATH MPUYNHBI MHOTOOOpAa3HUs BEIIECTB, 3aBUCUMOCTh MX CBOICTB OT COCTaBa M CTPOEHUS, a TAK)KE 3aBUCHMOCTh IIPUMEHEHUS BEIIECTB
OT UX CBOMCTB;

5) npuoOpeTeHre OmbITa MCIOJIB30BaHHUS PA3TMYHBIX METOJOB M3YYEHHUS BEIIECTB; HAOIIONEHUS 3a MX MPEBpAICHUSMU IMPHU MPOBEACHUU HECIOMXHBIX
XUMHYECKHUX IKCIEPUMEHTOB C UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYyI0BaHUS U TPUOOPOB;

6) yMEeHHE OKa3bIBaTh MEPBYIO MTOMOIIb IIPY OTPABICHUX, 0KOTaX U APYTUX TpaBMax, CBI3aHHBIX C BEIIECTBAMHU U TaOOPaTOPHBIM 000PYIOBAaHHEM;

7) oBnageHue npuémMamu paboThl ¢ HMH(pOpMalMeld XUMHUYECKOTro COJep>KaHus, MPeICTaBICHHON B pa3Hoi ¢opme (B Buae Tekcra, ¢hopMmyl, rpaduKoB,
TaOJMYHBIX TaHHBIX, cXeM, (oTorpaduii u ap.);

8) co3maHue OCHOBBI U (POPMUPOBAHUS UHTEPECA K PACIIUPEHUIO U YIIIYOJIICHHUI0 XUMUYECKUX 3HAHUM M BBIOOpA XMMHUH KakK MPOQUIBHOTO MpeaMeTa npu
nepexo/ie Ha CTYIEHb cpeaHero (ToJHOTo) olI1iero oopa3oBaHus, a B JajJbHEUINIEM U B KaueCcTBe cepbl CBOEH MpodecCHOHaTbHOMN IS TEIbHOCTH;

9) dbopmupoBaHue MpeICTaBICHUN O 3HAUEHUH XMMHUYECKON HAyKH B PEIICHUU COBPEMEHHBIX SKOJOTHYECKHX MPOOJieM, B TOM YHCIE B MPEAOTBP AlllEHUU
TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod.

[INTAHUPYEMBIE PE3VJIbTATBI ObYYEHUA

OcHOBHbIC NIOHATHS XUMHUH (YPOBEHb ATOMHO-MOJICKYJISPHBIX IPEACTABJICHHUI)

Buinycknux nayuumcs:

®0IMCHIBATh CBOMCTBA TBEPBIX, KHUJIKHUX, A3000pa3HbIX BELIECTB, BBIACIASA UX CYIIECTBEHHbIE TPU3HAKH;

®XapaKTepH30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHUIO U CBOICTBaM, YCTaHABIMBAaTh MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY JaHHBIMU XapaKTepUCTUKaMU
BELIECTBA;

®DACKpPBIBATh CMBICII OCHOBHBIX XMMHUYECKHX MOHSTHUNA: aTOM, MOJIEKYJa, XUMHUYECKUN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAaJIEHTHOCTb,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

®11300paxkaTh COCTAaB MPOCTEUIINX BELIECTB C MOMOIIBI0 XUMHUUECKUX (GOPMYI U CYITHOCTh XMMHUYECKUX PEaKLUi C MOMOIIbI0O XUMHUYECKUX YpaBHEHUM;

@ BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, a TAKKE MACCOBYIO JI0JIF0 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUSX;

® CpPaBHUBATh 110 COCTABY OKCH/IbI, OCHOBAHUS, KUCJIOTHI, COJIN; KJIACCU(PHUIIMPOBATH OKCHJIbI U OCHOBAHUS MO CBOMCTBAM, KUCIIOTHI U COJIM — M0 COCTaBY;
®0IMCHIBATh COCTAB, CBOWCTBA M 3HaYCHHUE (B MPUPOJIE U MPAKTUUYECKOH JIeTETbHOCTH YelloBeKa) MPOCThIX BEIECTB KHCIOPOa U BOJIOPOJIA;

®1aBaTh CPAaBHUTEJIbHYIO XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB U BaKHEHIINX COEAMHEHHUI €CTECTBEHHBIX CEMENCTB IIETOYHBIX METAJIJIOB U T'aJIOTE€HOB;
®110J1b30BATHCS JIAOOPATOPHBIM 000PYAOBAaHUEM U XUMHUYECKOH MOCY10H;



®IIPOBOIMTH HECJIOKHBIC XMMUYCCKUE OIBITH U HAOIIOACHHS 32 H3MCHCHHSIMH CBOMCTRB BEIIIECTB B IPOLIECCE MX MTPEBPAIICHHIA,

e co0I0aTh MpaBUIIa TEXHUKU 0€30MaCHOCTH TIPU MTPOBEICHUH HAOIIOACHUN U OIIBITOB;

epa3IMyaTh SKCIICPUMCHTAILHO KHCIOTHI W INENOYM, TOJB3YSICh HWHIUKATOPAMH; OCO3HABaTh HEOOXOJMMOCTH COOJIOJCHHS Mep OC30MacHOCTH MpH
oOpalleHny ¢ KUCIOTaMH U IIeI0YaMHu.

Boinycknux nomyuum 603mMoiCHOCMb HAYYUMBCL:

2PAMOMHO 00PAWAMBCSL C BeUeCmBaMU 8 NOBCEOHEBHOU HCUZHIUL,

®0C03HABAMb HEOOXOOUMOCMb COONIO0EHUSL NPABUIL IKOJIOSUYECKU OE30NACH020 NOBEOEHUs 8 OKPYIIcatoueli NpUpooOHOll cpede;

®1IOHUMAMb CMBLCIL U HEOOX0OUMOCHb COONI0OEeHUsI NPeONUCAHUL, NPedNla2aemMblX 8 UHCMPYKYUAX NO UCNOIb30BAHUIO IEKAPCME, Cpedcms Obimoeou XuMuu u
op.;

®UCNOIbL306AMb NPUOOPEMEHHbIE KoUesble KOMNEMEeHMHOCMU NPU BbINOJHEHUU UCCIe008AMENbCKUX NPOEKMO8 N0 U3YYEHUIO CBOUCME, CnocoH08
NOYYEHUsL U PACNO3HABAHUSL BEU4ECNE,

®)A36UBAMb KOMMYHUKAMUBHYIO KOMREMEeHMHOCMb, UCNOIb3Ysl CPeOCMBAd YCMHO20 U NUCbMEHHO20 00ueHUsl, NPOSGIsimb 20MOBHOCb K VBANCEHUI) UHOU
MOYKU 3peHUsL NPU 00CYIHCOCHUU PE3YTbIMAMO8 8bINOIHEHHOU pabombl;

®00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmsax U XUMUYECKUX Npoyeccax, KpUmudecku OMHOCUMbCS K NCeB0OHAVUHOU uHgopmayuu,
Hed0OpPOCO8eCMHOU peKiiame, KACAroWelcst UCNOIb308AHUsL PA3IUYHBIX 8EUIeCMS.

Ilepuoguyecknii 3aK0H U NePUOANYECKAS] CHCTeMa XUMHYeCKHUX 31eMeHTOB /JI. U. MenneneeBa. CTpoeHune Bemecrsa

Buvinycknux nayuumces:

e K1acCU(UIIMPOBATh XUMHUYECKHE IIEMEHTHI Ha METallIbl, HEMETAIJIbI, DJIEMEHThI, OKCUIBI U TUIPOKCUIBI KOTOPHIX aM(OTEPHBI, 1 MHEPTHBIC JIEMEHTHI
(ra3sl) A1 OCO3HAHUS BAXKHOCTHU YIOPSTOUCHHOCTH HayYHBIX 3HAHUIA,

®pacCKphIBaTh CMBICI ITepuoanueckoro 3akona /. . Menneneena;

® OTUCHIBATh U XapaKTEPU30BaTh TAOINYHYIO (OPMY MEPUOAUUECKON CUCTEMbI XUMUYECKUX IJIEMEHTOB;

®XapaKTEPU30BaTh COCTAB ATOMHBIX SJI€P U PACIIPEIEICHHUE YUCIIA JJIEKTPOHOB MO AJEKTPOHHBIM CIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX MEPUOJ0B
MEPUOJNYECKON CUCTEMBI, a TAK)KE Kallvs U KaJbLIHS;

®pa3INYaTh BUJIbI XUMHUUYECKOUN CBS3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJEHTHYIO HEMOJISPHYIO U METAJUIMYECKYIO;

®11300pakaTh JIEKTPOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BAHHBIX XMMHUYECKUMH CBSI3SIMH PA3HOTO BHJIA;

® BLISIBJISITh 3aBUCUMOCTD CBOMCTB BEIIIECTBA OT CTPOCHMSI €70 KPUCTAIUTMUECKON PEMIETKN (MOHHOM, aTOMHOM, MOJICKYJIIPHOM, METAINTHYECKON );
®XapaKTepU30BaTh XUMUYECKHE JIEMEHTHI U UX COCIMHEHUS Ha OCHOBE TMOJIOKEHUS DJIEMEHTOB B MEPUOANYECKON CHCTeMEe M OCOOEHHOCTEH CTPOCHHUS UX
aTOMOB,;

®OIIMCHIBATh OCHOBHBIC NPEANOChUIKH OTKphITHS . M. MenaeneeBbM NEPUOAMYECKOIO 3aKOHA M MEPUOJMYECKON CUCTEMBl XMMHUYECKHUX JJIEMEHTOB U
MHOT000pPa3HYI0 HayUYHYIO AESITEIbHOCTD YUEHOTO;

XapakTEPU30BaTh HAYYHOE M MHPOBO33PEHUECKOE 3HAYEHHE IEPUOJUMYECKOrO 3aKOHA U NEPUOJMYECKOM CHUCTEMbl XMMHUYECKMX dieMeHtoB J[. U.
Menneneena;



©0CO3HABaTh HayYHbIE OTKPBITUS KaK PE3yJbTaT AJIUTEIbHBIX HAOIIOICHHUH, ONIBITOB, HAYYHO MMOJIEMUKH, IPEOI0JICHUS TPYIHOCTEH U COMHEHUH.
Buvinycknux nonyuum 603mMo#CHOCMb HAYYUNMBCAL:

©0C03HABAMb 3HAUEHUE MeopemUYecKUX 3HaHUU OJisl NPAKMU4ecKou 0esimelbHOCMU 4el08eKd;

ONUCHLIBAMDb U3VUEHHBIE 00BLEKMbI KAK CUCTEMbl, NPUMEHSS I02UKY CUCTEMHO20 AHAIU3A;

®NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NepUOOUHecKOU CUCTNeMbl XUMUYECKUX I1eMEeHMO8 Ol OO0bACHEeHUs U Nped8UOeHUS C8OLUCME KOHKDEMHbLX
sewecme;

®pazeusamsv UHGHOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMBOM Yy ONeHUs 3HAHUL 00 UCMOPUU CIAHOBIeHUS. XUMUYECKOU HAYKU, e€ OCHOBHbIX NOHAMULL,
NEPUOOULECKO20 3AKOHA KAK 0OHO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, A MAKICE O COBPEMEHHBIX OOCIMUNICEHUAX HAVKU U MEXHUKU.

MHorooépa3ue XMuMHYECKHX peaKkIuii

BoinyckHuk nHayuumcs.

®00BSICHATH CYyTh XUMHUECKUX MTPOIECCOB;

®HAa3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUS XMMUYECKUX PEaKIHi;

® yCTaHABIMBATh NPUHAIICKHOCTh XUMHUECKON PEAKIMH K OMpeACIEHHOMY THITY IO OJTHOMY M3 KJIACCH(PMKAIMOHHBIX NMPU3HAKOB: 1) MO YHCIIy U COCTaBy
MCXOJHBIX BEIIECTB M MPOAYKTOB pEaKkIHH (pPeakUuH COSIAWHEHUS, Pa3IoKEHHs, 3aMEeIleHHs U O0MeHa); 2) 1O BBIACICHHUIO MM TOTJIOMIEHHIO TEIUIOTHI
(peakuy 3K30TEPMUYECKHE W SHIAOTEPMHUYECKHE); 3) MO0 M3MEHEHHUIO CTETNCHEH OKHCICHHSI XUMHUYECKUX DJIEMEHTOB (OKHCIUTEIEHO-BOCCTAHOBUTEIHHBIE
peakuun); 4) no o6paTUMOCTH Mpolecca (peakluu 00paTUMbIE U HEOOpaTHUMBbIE);

®Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKUX PEaKITHiA;

®Ha3bIBaTh (PaKTOPHI, BIUSIIOIINE Ha CMEIIEHNEe XMMUYECKOTO pPaBHOBECHUS;

®COCTABJIATh YPaBHEHHUS AJIEKTPOJIUTUYECCKON JUCCOLMAIMHA KHCJIOT, IIENIOYeH, COJIed; TOJHBIE W COKpalmléHHbIE MOHHBIE YPaBHEHUS peaknuii oOMEHa;
YPaBHEHMsI OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIIHii;

®IIPOTHO3MPOBATh MPOAYKTHl XHMHUYECKHX peakuuii 1o (opMyrTaM/Ha3BaHUSM HCXOJHBIX BEMIECTB; ONPEACTATh WCXOJHBIE BEIIECTBA 10
(dopMynaM/Ha3BaHUSAM MPOJYKTOB pEaKIUH;

®COCTABJIATH YPABHEHUS PEaKINil, COOTBETCTBYIOIINX MOCIIEIOBATEIBHOCTH («IIETIOUKE)) MPEBPAIEHII HEOPTaHUIECKUX BEIIECTB PA3IUYHBIX KIACCOB;
®BLISIBIISITH B NPOLIECCE HKCIIEPUMEHTA MPU3HAKHU, CBUJIETEIbCTBYIOIINE O IPOTEKAHUN XUMHUUECKOM peaklnu;

®TOTOBHUTH PACTBOPHI C ONPEIEIEHHON MaCCOBOU J1OJIEW paCTBOPEHHOTO BEIIECTBA;

@ OIIPENIENATh XapaKTep CPellbl BOJHBIX PACTBOPOB KHACIOT M MIETIOYEH 0 U3MEHEHHIO OKPACKU MHIUKATOPOB;

®IIPOBOJUTH KAYECTBEHHBIE PEaKINH, OITBEPHKIAIOIINE HATMYKE B BOJHBIX PACTBOPAX BEIIECTB OTACIbHBIX KATHOHOB U @HHOHOB.

BoinyCKHUK NOIYYUM 803MOHCHOCTb HAYVUUMBCA:

®CcoCmagnamy MONEKYIAPHbIE U NOJIHbLE UOHHBLE YPAGHEHUS NO COKPAUWEHHBIM UOHHBIM YPAGHEHUAM,

©/1PUBOOUMD NPUMEPLI PEAKYUL, NOOMEEPHCOAIOWUX CYUECBOBAHUE 83AUMOCEAZU MEHCOY OCHOBHBIMU KIACCAMU HEOPSAHUYECKUX 6eUjeCmE,
®/1PO2HO3UPOBAMb PE3VIbMAMbL 6030€UCMBUSA PA3TUYHBIX PAKMOPOE HA CKOPOCHb XUMUYECKOU PeaKyuu,

®/1POCHO3UPOBAMb PE3VIbMAMbl 8030€UCMBUSL PA3IUYHBIX PAKMOPO8 HA CMEUjeHUe XUMUYECKO20 PABHOBECUS.



MHuoroo0pa3ue BeecTn

Buinycknux nayuumcs:

®0IIpeIeNATh IPUHAAICKHOCTh HEOPTaHMUECKUX BELIECTB K OJJHOMY M3 U3YyYEHHBIX KJIACCOB/TPYIII: METAJUIbI U HEMETAJUIbI, OKCU/bI, OCHOBAHUS, KMCIIOTHI,
CoJy;

®COCTaBJIATh (POPMYIIBI BELIECTB [0 UX HA3BAHUSAM;

® OIIPCACIIATh BAJICHTHOCTD U CTCIICHb OKHUCJICHHUS 3JICMCHTOB B BCIICCTBAX,

©COCTaBJIATh (POPMYIIbI HEOPIraHUYECKUX COSAMHEHHH MO BaJIEHTHOCTSM M CTENEHSM OKHMCIICHUS JIEMEHTOB, a TAKXKE 3apsi/laM MOHOB, YKa3aHHBIM B TaOiu1e
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH;

®00BICHATh 3aKOHOMEPHOCTH HM3MEHEHMsI (U3MUECKUX U XMMHUYECKHX CBOMCTB MPOCTHIX BELIECTB (METAJUIOB M HEMETAJIOB) W UX BBICIIUX OKCHUIOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOT'O U TPETHETO MEPUOJIOB;

®Ha3bIBATh OOIME XUMHUECKUE CBOICTBA, XapaKTEepHbIE JUI IPYII OKCUJOB: KMUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

®Ha3bIBaTh OOIINE XMMHUECKHE CBOMCTBA, XapaKTEpPHbIE AJIsl KaXKA0I0 U3 KJIACCOB HEOPraHMYECKHUX BEIECTB (KUCIOT, OCHOBAaHU M, coJieil);

®IPUBO/IUTH NPUMEPBI PEAKLUH, TOITBEPHKAAIOLINX XUMUYECKHNE CBOMCTBA HEOPTaHUUECKUX BELIECTB: OKCHUJIOB, KUCIOT, OCHOBAaHUM U COJIEH;

@ OTIPE/ICNIATh BEUIECTBO-OKUCIIUTENb U BELIECTBO-BOCCTAHOBUTEND B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINSIX;

® COCTaBJIATH HJICKTPOHHBIN OanaHC (11 M3YyYEHHBIX peakiuil) Mo MPeyI0KEHHBIM CXeMaM PeaKLInii;

®IIPOBOJUTH na6opaTopHme OIBITHI, TOATBEPKAAOIINEC XUMUYCCKHEC CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTraHNYCCKUX BCILICCTB,

®IIPOBOJUTH JIAOOPATOPHBIE OMNBITHI IO TOJYYEHUI0 M COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB: BOJOPOJA, KHUCIOPOAA, YIJIEKHCIOro Tra3a, aMMMaKa;
® COCTaBJIATh YPABHCHHUA COOTBETCTBYIOIUX peaKHHﬁ.

Bbll’lyCKHuK noaydunt 603MOHCHOCNTIb HAYUYUMbCAL:

®/1POCHO3UPOBAMb XUMUYECKUE CBOUCTEA 8EUjeCME HA OCHOBE UX COCMABA U CMPOEHUsL

®/1DOCHO3UPOBAaNb cnocobHocmos eeulecmeda npoAeisiimsb OKUCIumelbhsle Ulu 60CCNAHOBUMETIbHbLE ceolicmea ¢ y’iémOM cmenenetl OKUCaeHusl INIEMEHM OB,
BX00AWUX 6 €20 COCMAB,

®GLIAGIAMb CYUWECNBOBAHUE 2EHEMUYECKOL CEA3U MeHCOY 8eueCmeami 8 psoy: NPocmoe 8ewecmseo — OKCUO— KUCTOMA/2UOPOKCUO — COJlb;
exXapakmepuz08ams 0codwvle C8OUCMEA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,

®/1pUBOOUMb NPUMEDPLL YPAGHEHUT PEAKYULL, TeHCAUUX 8 OCHOBE NPOMBIULIEHHBIX CHOCOD08 NOTYYEHUS AMMUAKA, CEPHOU KUCTIOMDbL, YY2YHA U CIATU;
eonucvleams Guzuyeckue u Xumuieckue nPoYeccyl, AGNAIUWUECT YACMbIO KPY2080POMa eujecme 6 npupooe;

®0P2aHU306bI6AMY U OCYWECMETIAMb NPOEKMbl NO UCCIE008AHUIO CEOUCE BEUjeCE, UMEIOWUX BAICHOE NPAKMUYECKOe 3HAYEHUe.



COJIEP)KAHUE YYEBHOI'O IIPEJMETA, KYPCA
8 kiacc

Paznen 1. OCHOBHBIE IOHATHUA XUMHUU (YPOBEHB ATOMHO - MOJIEKYJISIPHBIX IIPEJICTABJIEHUI) ( 44 u)

Tema 1. [lepBoHauajibHble XUMH4YecKue MOHATHSA (15 1)

[Tpenmer xumuu. XuMHUs Kak 4acTh €CTECTBO3HAaHMA. BemiecTBa u ux cBoiicTBa. MeTo/bl TO3HAHUS B XMMHH: HAOIIOJEHUE, SKCIEPUMEHT. YucThie
BemectBa U cMecd. CrocoObl OYMCTKH BEIIECTB: OTCTAaWBaHWE, (UIBTPOBAHWE, BBINAPWBAHWE, KPUCTAJUTH3AIMS, TUCTHIUIAIMS, XpomaTtorpadus.
Ou3nyecKkue U XUMUUECKHE SABICHUS. XUMHUECKUe peakiuu. [Ipu3Haku XUMHUYECKUX peaklUid U YCIOBHSI BOSHUKHOBEHUS U TEUCHUSI XUMHUECKUX PEaKIU.

ATOMBI 1 MOJIEKYJIBI. BelecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO cTpoeHusd. Kpucramnmueckue peméTku. KauecTBEHHbI U KOJTMYECTBEHHBIN COCTaB
BemlecTBa. IIpocThle U ClIOXKHBIE BEIECTBA. XUMUYECKUI 31eMEHT. SI3bIK XUMHUHU. 3HAKM XMMHUYECKHUX SJIEeMEHTOB, XUMHUYecKas (opmyna. 3aKoH
MOCTOSIHCTBA COCTaBa BEIIECTB. ATOMHAasi eluHMIA Macchl. OTHOCHUTENIbHASI aTOMHAsl U MOJEKYJsipHas Macchl. MaccoBasi 10Jii XUMHYECKOTO AJIEMEHTa B
COCTUHEHUH.

BanenTHOCTH XMMHUUYECKHX 3JIeMEHTOB. OmpeseeHre BaJeHTHOCTH 3JIEMEHTOB 1o GopMynaM ux coeauHeHuil. CocTaBlieHne XUMUYECKUX (OpMYIT IO
BaJICHTHOCTH.

ATtoMHO-MoNekysipHoe yuenue. JXuszHp u nearenbHocTh M.B. JlomoHocoBa. 3akOH COXpaHEHMs] MacChl BEIIECTB. XHWMHUYECKHE YpaBHEHUSI.
Knaccudukanus XuMHUECKUX pPEeaKIUi MO YUCITY U COCTaBY UCXOIHBIX U MOTYUYEHHBIX BEIIECTB.

Moub — equHUIIA KOJTMYECTBa BemecTBa. MolsipHas mMacca.

Jemoncrpanuun. O3HaKoMIIeHHE C JIabOpaTOpHBIM O00OpyJAOBaHHEM U TpHEMBI Oe3omacHOM paboTel ¢ HUM. CHocoOBl OUYMCTKH BEUIECTB:
KpUCTAJUTH3aIns, TUCTWUIALMS, xpomarorpadusi. HarpeBanme caxapa. Harpeanme mnapaduna. ['openue mnapaduna. BzaumopeiicTBue pacTBOpOB:
KapOoHaTa HATPUS M CONSIHOM KucioTel, cynbdara meau (II) m rugpokcunma Hatpus. BzaumopeiictBue cBexeocaxaéHHoro runpokcuna meau (Il) c
pPacTBOPOM TITFOKO3BI TPU OOBIYHBIX YCIOBUSAX U MPU HarpeBaHUMU.

[IpuMepsl MPOCTBIX M CIOKHBIX BEHIECTB. B pa3nuuHbIX arperatHelx cocTosiHusX. lllapocTtepiHeBble MOJEIM MOJIEKYJ METaHa, aMMHakKa, BOJbI,
XJI0pOBOIOpOIa, okcuaa yriepoaa (1V). Moaenu KpucTaiinuyeckux pemeéTok pasHoro Tuma. OnbIThI, MTOATBEPKIAIOIINE 3aKOH COXPAaHEHHUSI MAaCChl BEIIECTB.

JlaGopaTopHble ONbITHI. PaccMOTpeHHE BEIIECTB C pa3IUYHBIMUA (PU3UUYECKUMHU CBOWCTBaMU. PaszneneHuwe cmecu ¢ MOMOIIbI0 MarHuTa. lIpumepsi
GU3UYECKUX W XUMHYECKUX SBJICHHA. Peakiuu, WumrocTpupyronue OCHOBHBIC MPHU3HAKN XapaKTEPHBIX peakiuil. O3HaKOMJICHHE ¢ 00pa3liaMH MPOCTHIX
(METaJIJIOB U HEMETAJVIOB) M CJIOXKHBIX BEIIECTB, MHHEPAJIOB M TOPHBIX Topo. Pazmoxenue ocHoBHOTrO KapObonara meau (Il).Peakius 3amemenus meau
HKEJIE30M.

IIpakTuyeckas padora 1. [Ipuémsl 6e30macHoil paboTh ¢ 000pynOBaHUEM U BellecTBaMu. CTpoeHHE MiIaMeHH.
IIpakTyeckas padora 2. OuncTKa 3arps3HEHHON IOBAPEHHON COJIH.

PacuerHble 3a1a4u.

Brruncnenue oTHOCUTEIHHOM MOJIEKYISIPHOM MaccChl BellecTBa 1o opmyiie.

Brruucnenue MaccoBO# 101 3JIEMEHTa B XUMHUYECKOM COCTMHEHHH.



YcTanoBieHue npocreiiei GopMysbl BEHIeCTBa 0 MAaCCOBBIM JIOJISIM AJIEMEHTOB.
Boruncnenus o XuMM4ECKUM YpaBHEHUSM Macchl U KOJMYECTBA BEILIECTBA 110 U3BECTHONW MAacCe WM KOJUYECTBY OJHOIO U3 BCTYMAIOIIMUX B PEAKLMIO WIH
MOJTyYaIOUINXCS BELIECTB.
Tema 2. Kuciaopon. I'openne (5 1)

Kucnopon. Haxoxnenue B npupoae. dusnyueckue u xumudeckue cpoiictpa. [lonyuenue, npumenenune. Kpyrosopot kuciopoaa B npupoje. ['openue.
OKcHIBL.

Boznyx u ero coctas. 3amura aTMoc(hepHOro BO3ayXa OT 3arpsi3HEHUH.

Mennennoe okucienue. O30H. CBOWCTBA U IPUMEHEHHUE.

Jemoncrpanun. Ousnueckue U XUMMUYECKHe CBoicTBa kuciopoaa. [lopyduenue u cobupaHue KHUCIOPOJa METOJIOM BBITECHEHUS BO3JyXa U BOJBIL.
VYcnoBus BO3HUKHOBEHHUS U IpeKpalieHus ropeHus. OnpezeneHue coctaBa Bo3ayxa.

JlabopaTopHblie onbIThl. O3HAKOMIIEHUE C 00pa3llaMHi OKCHIOB.

IIpakTnyeckas padora 3. [lonydyeHue u cBoicTBa KMCIOPO/IaA.

Tema 3. Bogopoa (3 4)

Bonopon. Haxoxnenue B npupozae. Pusndeckue 1 XuMU4eckue cBoMCcTBa. Bogopon — BoccranoBurens. [loirydenue, npuMeHeHue.

Jemouncrpanuun. [lonydyenue Bogopona B anmnapare Kunna, mpoBepka Bogopoaa Ha YiCTOTY. ['opeHre Bogopoia Ha Bo3ayxe U B kuciopoje. Cobupanue
BOJIOPOJIa METO/IOM BBITECHEHUS BO3yXa U BOJBI.

JladopaTopuble onbIThl. B3anmoseiictBue Bogopona ¢ okcugaom meau (11).

IIpakTnueckas padora 4. [lonydeHue BogopoJa U U3y4eHHE €ro CBOMCTB.

Tema 4. PacTtBopsl. Boaa (6 1)

Bona — pactBoputens. PactBoprmocTh BemiecTB B Bojie. OmpeiesieHne MacCOBOM J0JM pacTBOPEHHOTro BemecTBa. Bona. MeTosl onpeneneHus: coctaBa
BOJIbI — aHANIN3 U cuHTe3. Pu3nueckue u XUMUYecKre CBOMCTBa Bo/ibl. Boa B mpupose u crnocoOsl ee ouncTki. KpyroBopot Bojibl B IpUpOJIE.

JemoncTpauuu. Ananu3 Boasl. CHHTE3 BOJbI. B3anMojelicTBre BOJBI ¢ HATPUEM, KaIbIMEM, MarHUEM, OKCHIOM KallbIlHs, okcuaoMm yriepoaa (1V),
okcusioM (ochopa (V), 1 ucnpITaHUE NOTYYEHHBIX PACTBOPOB MHIMKATOPOM.

IIpakTuyeckas padora 5. [IpuroroBieHre pacTBOPOB COJIEH C ONMPEEICHHON MacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA.

Pacuernbie 3anaun. HaxoxaeHne MaccoBoi J10JIM PaCTBOPEHHOI'O BELIECTBA B pacTBOpe. BrluncieHne Maccel pacCTBOPEHHOIO BEIIECTBA U BOJBI JJIS
IIPUTOTOBJIEHHS PaCTBOpA OIpPEIEICHHON KOHIIEHTPAIUH.

Tema 5. KosimuecTBeHHbIE OTHOIIEHUS B XUMMH (3 Y1)
KonnuectBo BemecTBa, MoJib. MoJiipHas Macca.
Brluncnenne mo XMMHMUYECKUM YpPaBHEHHMSIM MAacChl WM KOJMYECTBA BEIIECTBA MO M3BECTHOM MAacce WJIM KOJMWYECTBY OJIHOIO M3 BCTYHAIOLIUX MM
MOJTYYarONIUXCS B PEaKIUH BEIIECTB.
3akoH ABorajipo. MomspHbIil 00bEM ra3oB. OTHOCUTENbHAS TUNIOTHOCTH Ta30B. OOBbEMHBIE OTHOILIEHHS Ta30B MPU XUMUYECKUX PEAKITUSIX.
JdemoncTpaunu. XuMHUYECKHE COETMHEHUS KOJIMUYECTBOM BeleCTBA | MOJIb.



PacuéTrHble 3agauu. BoluncieHuss ¢ HCHOJIb30BAaHUEM IOHSATUH «Macca», «KOJIMYECTBO BELIECTBA», «MOJISIpHAS Maccay, «MOJISIPHBIM 00BEMY.

OO0BEMHBIE OTHOIICHHS Ta30B MPU XUMUYECKUX PEAKIIUSX.
Tema 6. OcHOBHBIE KJIACCHI HEOPraHUYeCKUX coequHeHuii (12 4)

Oxcuppl. Knaccudukanus. OcHOBHBIE U KUCIOTHBIE OKCHabl. Homenknarypa. @usndeckue u xumuueckue cBoiictsa. [lomydenue. [Ipumenenue.

OcnoBanus. Kimaccudukanus. Homenknarypa. @usnueckre u XuMU4YeCKH cBoiicTBa. Peaknius Herpanuzanuu. [Tonyuenue. [Ipumenenue.

Kucnorsl. Kinaccuduxanus. Homenknarypa. @usndeckue u XuMudeckue cBoricTBa. Berrecuutensubiii pag metaisioB H.H.bekerosa. [Ipumenenue.

Conu. Knaccuduxanus. Homenknarypa. @usndeckue u xumuueckue cBoiictBa. CrocoObl moiydeHus coneil. ['eneTudeckas CBsi3b MEXKy OCHOBHBIMU
KJIACCaMU HEOPTraHUYECKUX COCAMHEHUM.
JeMoHcTpanuu. 3HaKOMCTBO ¢ 00pa3aMi OKCHJIOB, KUCJIOT, OCHOBaHUM U cojieil. HelTpanu3anus menoyn KUciaoTol B MPUCYTCTBUU UHAUKATOPA.
JlabopaTropHblie onbIThbl. OTBITHI, MOATBEPKAAIOIINE XUMUUECKHE CBOMCTB OKCUIOB, KUCIIOT, OCHOBaHHH, COJIEH.
IIpakTHyeckas padora 6. Penienue sxcriepuMeHTalnbHbIX 3a/1a4 10 «OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX COSAMHEHUN»

Pasnen 2. IEPUOJNYECKH 3AKOH U TEPUOJIUYECKASI CUCTEMA XUMHUYECKHX SJIEMEHTOB J.M.MEH/IEJEEBA. CTPOEHUE
ATOMA (74)
Tema 7. Ilepuoguvecknii 3aK0OH M epUOANYECKAsl CHCTeMa XUuMH4YecKuX d1eMeHTOB /[.U.Menaeseea. Ctpoenune aroma (74)

[lepBble MOMBITKM KiIaccH(PUKAMK XUMUYECKHX 37ieMeHTOB. [loHsTHEe O rpynmax cXoAHbIX 31eMeHTOB. Ilepuonnyeckuit 3akoH [[. Y. Menneneesa.
[lepuoanueckas TabmuIla XUMHYECKHX SJIEMEHTOB. [pynmbl u mepuoisl. KopoTkuil W ATUHHBIA BapuaHThl TEPUOAMYECKON TaOMUIbl. 3HaYeHHE
MepuoanYecKoro 3akoHa. JKusup u nesrensHocts .M. Menneneena.

Crtpoenune atoma. CocTaB aTOMHBIX siiep. DAeKTpoHbl. M3oTombl. CTpoeHne AMEKTPOHHBIX 000JI0UeK aTOMOB MepBhIX 20 3IIEMEHTOB MEPUOAUYECKON
cucremsl [I.1. Menpaeneena.

Hemoncrpaunu. dusnueckue CBOWCTBA IIEJOYHBIX METAUIOB. B3auMopencTBue HaTpus M Kaius ¢ BoAOW. (DPU3MUYECKHE CBOMCTBA TaJOTCHOB.
B3anmopeiicTBre aqtOMUHES C XJIOPOM, OpPOMOM H HOIOM.

JlabopaTopHble onbIThl. BbITeCHEHHE rajloreHaMu JIpyr Apyra U3 pacTBOpPOB cosieil. B3anmonelcTBie THAPOKCH/IA IMHKA C PAaCTBOPaMHU KHUCIOT U
IIEIIOYCH.

IIpakTuyeckas padora 7. 3yueHne KUCIOTHO-OCHOBHBIX CBOMCTB THAPOKCUAOB, 00pa30BaHHBIX XUMUUeckuMu d1ementamu Il mepuoga.

Paznen 3.CTPOEHUE BEHIECTBA. XUMHUYECKAS CBS3b (74)
Tema 8. CTpoenne BemecTB. XumMu4eckas cBsizb (7 4)

DNEeKTPOOTPULIATETbHOCTh XUMUUECKHUX AJIeMEHTOB. OCHOBHBIE BUbl XUMUYECKON CBSI3U: KOBAJICHTHAs HEMOJISIpHAs, KOBAJCHTHAs MOJIIpHAs, HOHHAs.
BasieHTHOCTH 271€EMEHTOB B CBETE AJIEKTPOHHOW Teopwu. CrerneHb okuclieHus. [IpaBuia omnpesesneHus] CTENEHU OKUCIEHUs 3JeMeHTOB. OKHUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

KpHCTaHHquCKHe PCHICTKH: MOHHAsA, aTOMHAaA U MOJICKYJISIPpHAasL. KpI/ICTaJ'IJ'II/I'-IeCKI/Ie n aMOp(i)HI)Ie BCIIECCTBA. 3aBUCHUMOCTEL CBOMCTB BEUICCTB OT THUIIOB
KPUCTAJUTMYECKUX PELIETOK.



JemoncTpanun. O3HaKOMIIEHUE C MOJEISIMU KPUCTAITMYECKUX PEIIETOK KOBAJIGHTHBIX U HOHHBIX COSAMHEHUH.
[ToBTopenne — 1 u

9 kaacc.
Pasnen 1. MHOIOOBPA3SHUE XUMHUYECKHX PEAKIIUH (16 v)
Tema 1. Kinaccupukanus xumudeckux peakuui (6 u)

Knaccudukanus XUMHUYECKUX peakUUi: peakIHH COCIWHEHUS, paszoKeHUus, 3aMelleHud, oOMeHa. OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
TennoBoil >PPeKT XUMUUECKUX peakiuii. IK30- U dHA0TepMUYeckne peakiun. OOpaTuMble 1 HeoOpaTuMble peakiuu. CKOPOCTh XUMUYECKUX PEaKIIHA.
[lepBoHavanbHbIe peacTaBIeHUs 0 Katanu3e. [lonsaTue o xumuueckom paBHOBecuu. OOpaTuMble U HeOOpaTUMbIE PEaAKIIHH.

JdemoncTpanuu. IIpumepsl 5K30- U S3HIOTEPMUYECKUX peakuuii. B3aumonencTBue rpaHyIMpoOBaHHOIO IMHKA M IUHKOBOW IIBUIN C COJISTHOM KHMCIIOTOM.
Bzaumoneiictue okcuna meau (I1) ¢ cepHoil kucnoToi pa3Hoil KOHIEHTPALIMU MPU Pa3HbIX Temreparypax. ['opeHue yris B KOHIEHTPUPOBAHHON a30THOM
Kuciore. ['opeHue cepol B pacIyiaBI€HHOW CEIIUTPE.

IIpakTuyeckas padora 1 . M3ydyeHue BIUsHUSA yCIOBUN ITPOBEACHUS XUMUYECKON peakuu Ha €€ CKOPOCTb.

Pacyérnble 3a1a4n. BBIYKCIICHNS 10 TEPMOXUMHYECKUM YPAaBHEHHUSIM.

Tema 2. Xumuueckue peakyuu 6 600usix pacmeopax (10 u).

DIEKTPOTUTHI U HEANIEKTPOIUTHI. DIEKTPOTUTHIECKAs JUCCOIMAITUS BEIIECTB B BOJHBIX pacTBopax. Monsl. Katrons! u annonsl. I uopamuas meopus
pacmeopos. DNEKTPOIUTHIECKAs TUCCOLHUAIHS KUCIIOT, ienoyeit u cosneid. Cnabble 1 CuilbHbIE A1eKTPoiIuThl. CTeneHb Auccouraniy. Peakiiuy HOHHOTO
obmeHa. OKHCITUTEIIbHO-BOCCTAaHOBUTEIIbHBIC peakiiny. OKUCIUTENb, BOCCTAHOBHUTENb. 1 UOpou3 coell.

JemoncTpanum. VcnbiTanre pacTBOPOB BEIIECTB Ha 2JIEKTPUUECKYIO TPOBOAUMOCTS. J[BUKEHNE HOHOB B DJIEKTPUUECKOM I10JIE.

JlabopaTopHble onbIThl. Peakiinmy oOMeHa Mex 1y pacTBOPaMH dJIEKTPOJIUTOB.

IIpakTyeckas padora 2. Pemienne sKCIepuMEHTAIBHBIX 3a7a4 110 TeMe «CBOMCTBAa KUCIIOT, OCHOBAHUN U COJIEH KaK AJIEKTPOJIUTOBY.

Paznen 2. MHOTI'OOBPA3UE BEHIECTB (434)
Tema 3.Hemerananbl (14)

OO6mrast XxapakTepruCcTHKa HEMETAILIOB TI0 MX TTOJIOKEHHUIO B IEPUOIMIECKON crucTeMe XxuMmuueckux daemeHToB J[.M. MenneneeBa. 3aKkOHOMEPHOCTH
U3MEHEeHU B TIepruoJax U rpynmnax (Gpu3nyeckux 1 XMMUUYECKHX CBOWCTB MPOCTHIX BELIECTB, BHICIINX OKCHAOB M KHCIOPOIOCOAEPKAIUX KUCIIOT,
obpazoBanHbix HeMeTauiamu |-111 mepuonos. Bogopoansie coenuHenus HeMeTauioB. i3MeHeHNnEe KUCITOTHO-OCHOBHBIX CBOMCTB BOJIOPOIHBIX COEAMHEHUHN
HEMETAJIJIOB B NIEPUOJAaX U IPyMIaX.

Tema 4. I'asiorens! (4 4)

ITonoxeHne raJoreHoB B IEPUOINYECKON CUCTEME U CTPOEHUE UX aTOMOB. PU3NYECKUE U XUMUUECKHE CBOMCTBA rajioreHoB. CpaBHUTENIbHAS

XapakTepuCcTUKa ranoreHoB. [Ipumenenue ranoreHos. XnopoBoaopona. Ilonyuenue. @usnueckue cporictBa. CosiHAsI KUCIOTA U €€ COJIN.



demoncTpanuu. Puznueckue cBoicTBa rajoreHos. [lonyuenue XJ10poBo0pOaa U U3YYEHHUE €r0 CBOMCTB.

JlabopaTopHble onbIThI. Pacrio3zHaBaHuE COISHON KMCIIOTHI, XJIOPUI0B, HOAUI0B U oJa. BeITeCHEHME rajloreHaMu ApYT Apyra U3 pacTBOPOB UX
COCTUHEHUN.

IIpakTuyeckas padora 3. [lonydyeHne COIAIHON KUCIOTHl U U3YYEHHUE €r0 CBOMCTB.

Tema 5. Kucyiopoa u cepa (8 4)

[TonoxxeHne kucaopoa U cepol B IEPUOJUUECKON CUCTEME XMMUUECKHUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. AJIIIOTPOIUS KUCIOPO1a — O30H.

Cepa. Amtotponust cepbl. Dusnyeckue nu xumudeckue cBoiictea. Haxoxxnenue B npupose. [Ipumenenue cepol. Oxcun cepri(IV). CepoBogopoanas u
cepHucras kuciaotsl 1 ux cosnu. Oxenp ceprl(VI). Cepnas kucinora u ee conu. OKUCIUTEIbHbIE CBOMCTBA KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

Ionuamue o ckopocmu xumuueckux peaxyuti. Kamanuzamopui.

JeMoHCcTpanuu. AJJIOTPONHS KHCIOPOa U Cepbl. 3HAKOMCTBO € 00pa3iaMu MPUPOIHBIX CYIb(OUIO0B, CyIb(aToB.

Jla6opaTopHubie onbIThbl. O3HaKOMIIEHUE C 00pa3llaMu cephl U €€ MPUPOIHBIX coenHeHu. PacniosHaBanue cynbhua-, cynbGut- u cynb(par-uoHOB B
pacTBope.

IIpakTuyeckas padora 4. PenieHue 3kcriepuMeHTaNbHBIX 3a/1a4 110 TeMe «Kucimopoa u cepay.

PacueTHble 3aa4n. Borancienus 1o XMMHUYEeCKUM YPaBHEHUSIM MAacChl, KOJIMUECTBA BEIIECTBA MM 00beMa BEIIECTBA OJTHOTO U3 MPOIYKTOB PEAKIIUU
M0 Macce UCXOJHOT0 BEIIeCTBa, 00BEMY MIIM KOJMYECTBY BEILIECTBA, COJAEPIKAIIETO OMPeIeIEHHYIO OO TPUMECEH.

Tema 6. A3ot u docdop (9 9)

[Tonoxenue azora u pocdopa B NEpuoINIECKOI cUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. A30T, (pu3nyeckre 1 XUMHUYECKHe CBOMCTBA,
noJjiyueHue u npumeHenue. Kpyrosopor azora B npupoje. AMMuak. dusnueckue 1 XUMUYECKUE CBOMCTBA aMMUaKa, IojaydeHue, npumeHenue. Conu
ammonust. Okcunsl azota(ll) u (IV). AzoTHas kucnota u ee coau. OKUCIUTENbHBIE CBOWCTBA A30THOW KUCIOTHI.

®dochop. Amtorponust pocdopa. Puznueckue u xumuueckune cBoictra docdopa. Oxcua ocdopa(V). OprodochopHas kucioTa u ee
COJIH. MunepanbHuvie yooopeHus.

JdemoncTpauuu. [Tonydenue ammuaka u ero pactBopeHue B Bojie. O3HakoMiieHHe ¢ 00pasiamMu IpUPOIHBIX HUTPATOB, (hochaTos.

JlaGopaTopHble onbIThI. B3anMoaeiicTBe comeit aMMOHUS co 1menodaMu. O3Hakomaenue ¢ a30mHuiMu U oc@hopHvimu y0oOpeHUAMU.

IIpakTuyeckas padora 5. IlonyueHue amMmmuaka U U3y4eHHE €ro CBOICTB.

Tema 7. Yriaepoa u kpemMuuii (8 1)

[TonoxeHue yriepojia 1 KpEMHHUSI B IEPUOIUUECKON CUCTEME XMMUUECKHX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. YTJIEPO, aJNIOTPONHbIE MOIU(DUKALINH,
buznyeckue 1 XuMUYeCKHe CBOMCTBA yIiiepoja. YTrapHbIi ra3, CBoiicTBa U (pU3MOJIOTHYECKOE AeWCTBUE HA OPTaHU3M. YTIIEKUCIIBIN ra3, yrolbHas KUCI0Ta U
ee conu. KpyroBopor yriepozaa B Ipupoae.

Kpemunii. Oxcup kpemuusa(IV). Kpemauesas kucnora u ee conu. Cmexno. L{emenm.

JemoncTpanuu. Kpucranmndeckue pemeTky anmasa 1 rpaduta. 3HaKOMCTBO ¢ 00pa3iiaMy IpUpOAHbIX KapOOHATOB U CUIIMKATOB. O3HaKoMIeHue ¢
pasauyHbiMu suoamu monauga. O3HaKoMIeHue ¢ 8U0amMU CmeKid.

JlaGopaTopHble onbIThl. O3HaKOMIIEHHE CO CBOMCTBAMH U B3aWMOIIPEBPAIIEHUSIMI KapOOHATOB U rHIpokapOoHaToB. KauecTBeHHbIE peakiuy Ha



KapOOHAT- U CHJIMKAT- HOHbI. KauecTBeHHas peakiiys Ha paclio3HaBaHUE YIIIEKUCIIOro rasa.
IIpakTuyeckas padora 6. [lonyuenue oxcuaa yriaepoaa(IV) u nusydenue ero cBoiicts. PacrioznaBanue kapOOHaTOB.
Tema 8. Metajuinbl (14 4)
TTosoxkeHre METAJIJIOB B MEPUOAUUYECKON cUcTeMe XuMuieckux 3ineMeHToB 1. . Menneneera. Metannnueckas cBsizb. @U3MYECKUE U XUMUUYECKHUE
CBOMCTBA METAJUIOB. Psi1 HaNpsKeHUd METaJIOB.
[onsarue o meramrypruu. CrocoOsl noaydenus: Mmetamwio. CIiaBsl (CTallb, 4yryH, JIOpAIIOMUHUI, Opon3a). [IpoGiema 6€30TX0IHBIX IPOU3BOICTB B
METAJTYPTUH U OXPAaHA OKPYXKAIOIIEH CPEIbI.

IIles10uHbIe MeTaLIBbI . [10J10KEHNE IETOYHBIX METAJUIOB B IEPUOJANYECKON CUCTEME U CTpOoeHUE aTOMOB. HaxoxieHue B npupoje. Puznueckue u
XUMHUYECKHE CBOMCTBA. [I[puMeHeHNEe EN0YHBIX METAJUIOB U UX COCUHEHUM.

IIles104HO3eMeIbHBIE MeTAJLIbI . [[0510KEHME 1IETT0YHO3EMENIBHBIX METAJLIOB B IIEPUOIMYECKON CHUCTEME U CTPOCHHE aToMOB. Haxokaenue B mpupoze.
Kanbuuii u ero coeaunenus. JKecTkocTb BOABI M CLIOCOOBI €€ YCTPaHEHUSI.

AsromuHuii . [TostoxxeHne arroMuHAA B IEPUOAMYECKON CUCTEME U CTPOEHME ero atoMa. Haxoxxnenue B npupone. Pu3ndeckue 1 XUMHIECKUE
CBOWCTBA aTIOMUHUSA. AM(POTEPHOCTh OKCHJA U THIPOKCH/1A ATFOMUHHUSL.

Keaeso . [lonoxenue xenesa B IEpUOANIECKON CUCTEME U CTpOeHHUE ero atoma. Haxoxnenue B npupone. Pu3ndeckue 1 XUMHUYECKUE CBOMCTBA
kene3a. Okcunpl, Tuapokcuasl U conn xenesa(ll) u xemneza(Ill).

JeMoHcTpanum. 3HaKOMCTBO ¢ 00Opa3laMy Ba)KHEUILIUX COJIEN HATpus, Kajaus, IPUPOIAHBIX COETMHEHNN KaJbIUs, pyJaMu jKeJie3a, COeAUHEHUSIMU
anroMuHMA. B3auMonelicTBrE ET0YHBIX, ET0YHO3EMEIBHBIX METAJUIOB U AIFOMUHHUS ¢ BOJOM. CoKMraHuUE jKese3a B KUCIOPOJE U XJIOPE.

JlabopaTopHuble onbITh. [lonydyeHne ruipokcyia allOMUHIS U B3aUMOJIEHCTBUE €T0 ¢ KMUCIoTaMHU U menoyamu. [lonyyenue ruapokcuaos xeneza(ll) u
xene3a(Ill) u B3aumonelicTBHE X ¢ KUCIOTaMH U IIEI0YaMHU.

IIpakTuyeckas padora 7. Penienue skcrepMMeHTaIbHBIX 337a4 10 TeMe «MeTallibl ¥ X COeTMHEHUS».

PacueTHble 3aga4n. BoruncieHus o XMMUYECKUM YPaBHEHUSIM Macchl, 00beMa HIIM KOJIMYECTBA BEIIECTBA OJHOTO U3 MPOIYKTOB PEaKIuy 10 Macce
HCXOJIHOT'O BEUIECTBa, 00bEMY MUJIM KOJMYECTBY BEUIECTBA, COJIEPKALIETO ONPEAETICHHYIO JIOII0 TPUMECEH.

Paspen 3. KPATKU OB30P BAYKHEHUIIINX OPTAHUYECKHUX BEIECTB (84)
Tema 9. [lepBoHauya/ibHbIe NPeEICTABIEHUS 00 OPraHMYeCKUX BelecTB (8 4)

[Ipenmer opranuueckoil xumun. Heopranndyeckue u opraHMuecKue COeAMHEHUs. YTIIepoJ] — OCHOBa XHU3HU Ha 3emie. OcOOEHHOCTH CTPOEHUS aToMa
yIiepoJia B OpraHN4YeCKUX coequHeHnsAX. OCHOBHBIE MOJIOKEHHSI TEOPUH CTPOEHUSI OpraHudecKux coennHeHnii A. M. bytieposa. M3omepus. YnponieHHas
KJIacCHU(pUKaIUs OPTaHUYECKUX COETUHEHUH.

[Ipenensusbie yruesogopoasl. MeraH, stan. Gusndyeckue U XuMU4eCKue cBoMCTBa. IIpumenenue.

HenpenensHsie yrneBogopoapl. DtuiieH. Gusznueckre u xumMmuyeckue cBoiictsa. [lpumenenune. AueruseH. /[ueHOBbIE YIIIEBOAOPOIBI.

[IpupoaHble HICTOUYHUKH YTIeBOA0pOoA0B. HedTh n mpupoaHblii ra3, ux npuMeHeHue. 3amuTa aTMoc(hepHOro BO3yXa OT 3arpsi3HeHHUS.

Onuoatomubie ciupThl. MeTanou. Dtanon. dusnyeckue cpoiicTBa. GU3noornueckoe qeHCTBUE CIUPTOB Ha opraHu3M. [IpuMenenue.

MHoroatoMHbI€ CIUPTHI. DTHIEHININKOb. [nnepus. [Ipumenenue.

MypaBprHas U yKcycHast KUCIIOThL. Pu3ndeckue cBoiicTa. [Ipumenenue.



Bericine kapOoHOBBIE KHCIOTHI. CTE€apUHOBAsI KUCTIOTA.

Kupbl — TIpOAYKTHI B3aUMOICHCTBUS TIIMIIEPUHA U BBICITUX KApOOHOBBIX KUCIOT. POJIb 5KHPOB B Mpoiiecce 0OMEHa BEIIECTB B OpraHu3Me.
KanopuitHOCTh KUPOB.

I'mroko3a, caxapo3a — BaKHEUIIME NPEACTABUTENM YriieBoaoB. Haxoxaenue B mpupoae. Porocunres. Posb MIt0K03bI B MUTAHUU U YKPEIUICHUH
310pOBbBSI.

Kpaxman u uemnrono3a — npupoansie noaumepsl. Haxoxnenue B mpupoae. [Ipumenenue.

AmuHOKUCHOTHL. benkn — ouonomumepsl. Coctab OenkoB. OyHkiunu 6enkoB. Posb 0enkoB B mutanuu. [loHaTHs 0 hepMeHTax ¥ TOPMOHAX.

[Tomumepsl — BbICOKOMONEKYIsIpHBIE coequHeHus. [lonuatunen. [Homunponunen. [lonuBnaminxnopun. [Ipumenenne noJauMeposB.

Xumus u 310poBbe. JIekapcTsa.

JlemoncTpauuu. Mojaenn MoOJIEKyJI OpraHUYECKUX coeTnHeHNH. ["'opeHue yrieBo1opo10B 1 OOHApYKEHHE MPOAYKTOB X ropeHus. KauecTBeHHbIS
peakuuu Ha 3tuieH. OOpasibpl HepTH U MPOAYKTOB UX NepepaboTKU. KoandyecTBEHHBIH OMBIT BBIJICICHUS BOJAOPOIa U3 ATHIIOBOTO criupTa. PacTBopeHune
ATUJIOBOIO ciUpTa B BoAE. PacTBopeHue rimiepuHa B Bojie. KauecTBeHHbIE peakliii Ha MHOTOaTOMHbBIE CIUPTHI. [loilydyeHune u cBOKCTBa YKCYCHOM
KkucioThl. MccrenoBanue CBOMCTB KUPOB: PACTBOPUMOCTH B BOJIE U OPTaHUYECKUX pacTBOpUTENsIX. KauecTBEHHbIE peaKlMu Ha TJIFOKO3Y U
kpaxmai. KauecTBeHHbIe peakiuy Ha Oenok. O3HakoMIIeHHE ¢ 00pa3iaMu U3e/IUi U3 TTOJMATHIICHA, TOJIUITPOITHIICHA, TTOJIMBUHIIIXJIOPH/IA.
Pacuernas 3anava. YcraHoBlIeHHE POCTeiei opMyIIbl BELIECTBA 10 MACCOBBIM JIOJISIM JIEMEHTOB.



TabGau4Hoe npeacraBjeHre TEMATHYECKOI0 MJIAHMPOBAHUSA

Ne Tema paszneios u riaBs KomnuuectBo | Jlabopatopusie | [Ipaktuueckue | KonTposibHble
1/ JacoB paboThI paboThl paboThI
OcHoOBHbBIE MOHSITUS XUMUH (YpoBeHb aTOMHO-MOJIEKYJISIPHBIX
npeacrapjaeHuit) (554)
1 | IlepBoHauanabHble XMMUUECKHUE TOHSTHS 22 7 2 1
2 | Kucnopon. I'openue 5 1 1
3 | Bomopon 3 1 1
4 | Boma. PactBopsbl 8 1 1
5 | KonnuecTBeHHBIC OTHOIICHUSI B XUMHH 5
6 | BaxHeimme KiIacchl HEOPraHWICCKUX COCTMHCHUHN 12 8 1 1
IMepuoanyeckuii 3aK0H U MEPHUOIUYECKASI CHCTEMA XMMHYECKHX 3J1eMEHTOB
JA.N.MenneneeBa. Ctpoenne atroma (74)
7 | Ilepuoanueckuii 3aKOH U MIEPUOIUYECKASI CUCTEMA XMMHUECKHUX 3JIEMEHTOB 7 1
A .MengeneeBa. CtpoeHue aroma
Crtpoenue BemecTBa. XuMu4ecKkas cBsi3b (74)
8 | Ctpoenue BemiecTBa. Xumudeckas cBs3b (74)
Muorooopa3ue xumuieckux peakumii (164)
9 | Knaccudukaiust XUMUYECKUX PEaKIIui 6 1
10 | XumHueckue peakiiy B BOJHBIX PacTBOpPax 10 1 1 1
Mmuoroo0pa3ue BemecTs (444)
11 | I'ajmorensl 5 1 1
12 | Kucmopon u cepa 8 4 1
13 | Aszot u pocdop 9 1 1
14 | Yrinepon u KpeMHHUIA 8 3 1 1
15 | Meramsl 14 5 1 1
Kpartknii 0030p BaKHeHIIMX OPraHUYEeCKHUX coeinHeHui (84)
16 | IlepBoHayanbHBIE MPEACTABICHUS 00 OPraHMYECKUX BEIIECTBAX 8
Hroro 1384 32 13 7




