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HosicHuTeIbHASA 3aNMCKA

Pabouas mporpamma mo xumuu st 8 - 9 kinaccoB sBiseTcst 4acTbio OCHOBHOM 00pa30BaTEIBHOM MPOrpaMMBI OCHOBHOTO OOIIETO
obpazoBanusi MBOY «llataunkas COIL» u cocraBneHa B cooTBeTcTBHH ¢ DemepalbHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IaPTOM OCHOBHOTO obOmiero oOpaszoBanus ([Ipmkaz3 MwunuctepcTtBa oOpasoBanuss u Hayku P® ot 17.12.2010 Nel897 «O6
YTBEPKIACHUM (peAepalbHOrO rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 0O0IIero o0pa3oBaHus» (C M3MEHEHUSMHU U
nononHeHusMu oT 29.12.2014, 31.12.2015), pekomennauusimu «IIpumepHoil mporpaMmbl OCHOBHOTO OOIIET0 00pa30BaHUs 110 XUMUU §-
9 kmacce» (Paboueit mporpammsbl npenMetrHor JimHun yueOHukoB . E. Pymutuca, ®@. I'. ®enpamana. ®I'OC. Xumus. §8-9 kmaccsr:
nocobue s yuutenen oOmieodpazoBaTenbHbIX yupexaenuit, coct. 'apa H. H., M. «IIpocemenue», 2011 r.;) 1 opueHTHpOBaHa HA
peanu3anuio B IEHTpe 00pa30BaHMs €CTECTBEHHOHAYYHOW U TEXHOJIOTUYECKOW HarpaBieHHocTel «Touka pocta», co3gaHHOTO Ha Oas3e
MBOY  «Iatauukas COIL» c¢ nenpio pa3Butuss y OOy4arolIMXCs €CTECTBEHHOHAYYHOM, MareMaThdyecKod, WHQPOpPMalMOHHOMN
IpaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO W KPEaTUBHOTO MBIIUICHHUS, COBEPIICHCTBOBAHMUS HABBHIKOB €CTECTBEHHOHAYYHOM
HaIpaBJIEHHOCTH, a TaKkKe I NPaKTHUYeCKON OTpaboTKH y4dyeOHOro Marepuaia mo ydeOHbIM mpeaMeraM «Duzuka», «XUMHUD»,
«buonorus».

Ha 06a3e mnentpa «Touka pocTta» oOecneunBaercs peanu3anus 00pa3oBaTeNbHBIX IMPOTrpaMM €CTECTBEHHOHAYYHOW U
TEXHOJIOTUYECKOW HAaIpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHM C TPEeOOBAHMSIMHU 3aKOHOJIATENIbCTBA B cepe oOpa3oBaHMs U C
yuérom pexomeHaauuii denepanbHOro omneparopa ydeOHoro mnpeamera «Xumus». OOpa3oBaTelbHas NporpamMma IO3BOJISIET
MHTErpUPOBaTh pealn3yeMble 3/eCh NOIXOIbl, CTPYKTYPY M COJAEp:KaHHE MpH OpraHuzaluu oOydeHus xuMuu B 8—9 kiaccax,
BBICTPOCHHOM Ha 0a3e Jt000ro M3 JOCTYIMHBIX ydeOHo-meTonuueckux komruiekcoB (YMK). Mcnons3oBanue oO0opynoBaHUs IIEHTpA
«Touka pocTay MO3BOJISET CO3JaTh YCIOBUSI:

* JUIS PaCUIMPEHHUS COJIEPKaHUS IIKOJILHOTO XUMUYECKOTO 00pa30BaHMUS;

* U1 IOBBIIICHUS I03HABATEIHHONW aKTUBHOCTH 00YUaIOIUXCS B €CTECTBEHHOHAYYHOM 001acTH;

* JUI1 pa3BUTHs JIMYHOCTU pebeHKa B Mpolecce OOydeHHs] XMMHUHU, €ro CHOCOOHOCTEH, (OpMHUpPOBAHUS U YAOBIETBOPEHUS
COILIMAJIHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

11s1 pabOTHl ¢ OJApPEHHBIMH MIKOJbHUKAMU, OPTraHU3allMU WX PAa3BUTHS B Pa3IMYHBIX 001acTAX 00pa3oBaTesIbHOM, TBOPUYECKOU
NeSITeIbHOCTH.

[Tpumensiss mudpoBbie 1a0OPATOPUU HA YPOKAX XMMHH, YYal[UECs] CMOTYT BBIMIOJHUTH MHOKECTBO J1aOOpaTOpPHBIX PadOT H
HKCIEPUMEHTOB IO MPOrPaMMe OCHOBHOI ITKOJIBI.

KpaTtkoe onucanue moaxoa0oB K CTPYKTYPHPOBAHUIO MATEPHUAJIOB
B obpazoseamenvuoi npozpamme (OIl) npedcmaesnenst ciedyoujue pazoenvi:
1 .MeTo/p1 U3ydeHHs BEIECTB U XUMHUECKUX SIBJICHUN. DKCIIEPUMEHTAIFHBIE OCHOBBI XUMUHU.
2 . llepBoHauanabHbIE XUMHUECKHUE TTOHSTHSI.
3. PactBopbI.



4.OCHOBHBIE KJacCchl HEOPraHUUECKUX COECIUHEHUM.

5. Teopust ANEKTPOIUTUIECCKONANCCOLIUAITHH.

6. XuMHYECKHE PEaKIINH.

7. XuMUYECKHUe AJIeMEHTHI (CBOMCTBAa METAJIOB, HEMETAJUIOB M UX COCTUHECHUM ).

B ocHOBy BBIIENECHHS TaKUX pPa3JesioB 3AJ0KEH XUMHUYECKHH SKCIEPUMEHT, TPAJWIMOHHAs CHUCTeMa n3ydeHHuss XuMuu. OCHOBHOHM (opmoit
Y4eOHOU JEATENbHOCTH SIBIISICTCS XUMHUYECKUH HKCIEPUMEHT, IMPOBOJWMMBIA B BHUJAE JaOOpPATOPHBIX, NMPAKTUYECKUX pPA0OOT W JEMOHCTPAIHA.
JIeMOHCTpaIMOHHBIN SKCIIEPUMEHT MPOBOJIUTCS B TOM CIIy4ae, €CJIM OH OTACEeH JUIS BHITIOJIHEHUS YUalUTUMHCS WA UMEIOIIUICS PHOOp MPeCTaBIICH B
€IMHCTBEHHOM JK3EeMILJISIpE.

[t u3ydeHus nmpeamera «XMMHsD» HA 3Tare OCHOBHOI0 o011ero odopazopanusi orsoaurcs 140 yacos: 8 kiacc - 68 yacos; 9 kimacc —68 yacos.

JlanHast oOpa3oBaTenbHast MporpaMma 00eCTIeYMBaeT YCBOCHHE YYAUIUMHCS BAKHEHIINX XUMHUYECKHX 3aKOHOB, TEOPHHA M TOHSATHH;

(dbopMuUpyeT MpEACTaBICHHE O POJH XUMHHM B OKPYXAlOIIEM MHUPE W JKU3HU 4YejoBeka. [Ipu 5TOM OCHOBHOE BHHMAaHHE YHIENSACTCS CYIIHOCTH
XAMUYECKHUX PEaKIi U METO/IaM MX OCYIIECTBIICHHUS.

OmHUM W3 OCHOBHBIX IMPHHIIUIIOB IOCTPOCHUSI MPOTPAMMBI SIBJSIETCS MPHHIUI JOCTYITHOCTH . DKCIIEPHUMEHTAIIbHBIC JTAHHBIE, MOJyYeHHBIE
YUYAIIAMHUCS TIPU BBITIOJHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIOT YYalIMMCS CaMOCTOSITEIBHO JIeNIaTh BBIBOJBI, BBISBIATH 3aKOHOMEPHOCTH.
[Moxxomap1, 3aI0’)KEHHBIE B COJIEPKaHNE TPOTPAMMBI Kypca, CO3/Ial0T HEOOXOIMMBIC YCIIOBHS TSI CHCTEMHOTO YCBOCHHS YUAIIMMHUCS OCHOB HAYKH, JIIS
o0ecrieyeHns pa3BUBAIOIIETO M BOCIIUTHIBAIOIIETO BO3ICHCTBUS O0YIEeHHUS Ha TMIHOCTh YJalIerocs.

dopmupyemble 3HaHUA JOJKHBI CTaTh OCHOBOM CUCTEMBI yOSKICHUH NIKOJIBHUKA, IIEHTPAJIBHBIM SIIPOM €0 HAy4HOT'O MUPOBO33PEHHUS.

Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl HeHTpa «Touka pocray,
HCIO0JIb3yeMOro JJisl peajiu3anuy o0pa3oBaTeibHbIX IPOrPaMM B paMKaXxX NpenoJaBaHus XuMHU

Hugposan (komnviomepnan) nadopamopus (I[JI), nporpaMMHO-anmapaTHbIi KOMIUIEKC, JAaTYMKOBas CHCTEMa — KOMIUIEKT Y4eOHOTO
000pynOoBaHus, BKIIIOYAIOUINI N3MEPUTENbHBIN 070K, HHTEepdEeiic KOTOPOro MO3BOJISET 00ECIEeUnBATh CBSA3b C MEPCOHATBLHBIM KOMITBIOTEPOM, U Ha0Op
JATYUKOB, PETUCTPUPYIOLIUX 3HAYCHUS PA3INYHBIX (PU3NUECKUX BEJTUYHH.

Jlamyuk memnepamypsl niamuHo6blil — MPOCTON M HAAEKHBIM NAaTUMK, NMPEAHA3HAUYCH Ui U3MEPEHHs] TeMIlepaTypbl B BOJIHBIX PAacTBOpax U B
ra3oBbIX cpenax. iMeer pasnuuneiii nuanazoH uaMepenuit ot —40 qo +180 oC. TexHuueckue XapaKTepUCTHKU JaTUYMKA YKa3aHbl B MHCTPYKLUU T10
SKCIUTYaTalluu. /lamuuk memnepamypsl mepmonapHuulii NpeaHazHaden st usmepenus temmepatryp no 900 C. Mcnonw3yercs mpu BBIIOJHEHUU
paboT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp IJIaMEHH, MIABJICHHS 1 PA3JI0KEHUS BEIIECTB.

Jlamyuk onmuyeckoil niomuocmu (Konopumemp) — NpeHaA3HAYECH JJISl U3MEPEHUS ONTUYECKOH TIIOTHOCTH OKpPAIIEHHBIX pacTBOpoB. Mcnonp3yercs
1pu u3ydeHuu tem «PactBopb», «CKOPOCTh XUMHUYECKUX PEAKLU», ONPEICICHUN KOHIEHTPALMU OKPALIEHHBIX HOHOB.

Jlamyux pH nipefHa3HaueH IS U3MEPEHUs BOJIOPOJAHOTO nokasarens (pH) BOAHBIX pacTBOPOB B pa3iIMYHbIX UCCIEIOBAHUSAX OOBEKTOB OKPYKAIOIIEH
Cpelpbl.

Jlamuuk 31ekmponpoeooHocmu TNpelHAa3HAUYCH I U3MEPEHUsl YACIbHOW 3JIEKTPONPOBOJHOCTH XKUAKOCTEH, B TOM YHKCIE U BOJHBIX PacTBOPOB
BelecTB. [IpuMensieTcs mpu U3y4yeHUr TEOPHUH AIIEKTPOTUTHUECKON TMCCOLMAlNU, XapAaKTEPUCTUK BOJAHBIX paCTBOPOB



Jlamuuk Xn0puod-uonoé WCTONb3yeTCs ISl KOJMYECTBEHHOIO OMPENEICHUsI COJCP’KaHMs MOHOB XJIOpAa B BOJHBIX PacTBOpax, IMOYBE, MPOJYKTax
nutanus. K maTtumky moakimrodaercs moHOceNneKTUBHbBIN Annekrpoa (MCD) (paGouuit aekTpoa), MOTEHIIMAT KOTOPOTO 3aBUCHUT OT KOHIICHTPAIIUU
OTIPENIeTIEMOTO MOHA, B JJaHHOM ciiydae oT KoHueHTpauuu aHuoHOB Cl. [lotenuman MCD ompenensitoT OTHOCHUTEIBHO 3JIEKTPOJia CPaBHEHUS, Kak
MIPABUIIO, XJIOPCEPEOPSHOTO.
Jlamuux Humpam-uoHo6 NpeHA3HAYCH JJI1 KOJWYECTBEHHOTO ONPEIEICHUSI HUTPATOB B PA3IMYHBIX OOBEKTaX OKPYXKAIOIIEH Cpeabl: BOJIE, OBOIIAX,
bpyKTax, KOJIOACHBIX U3ICTHUSIX U T.JI.
Mukpockon yugposoii ipeTHa3HAYCH IS U3ydeHUsT (POPMbI KPHCTAUIOB M HAOIFOICHUS 32 POCTOM KPHCTAJLIOB.
Annapam ona npoeedenusn xumuueckux peakuuii (AIIXP) npenHa3HavyeH Ui TMOJYUYCHUS] U JEMOHCTPAIlMU CBOMCTB TOKCHYHBIX MApPOB M Ta30B.
DTH BelIeCTBa MOJy4al0TCs B KOJIOe-peakTope, U MpH HarpeBaHuu (Miau 0e3 HarpeBaHus) Ta3000pa3HbIe BEIIECTBA MIPOXOAAT UYEPE3NOTIIOTUTEIHHBIC
€MKOCTH (HacaJIKh) C paCTBOPAMH PEAreHTOB, BCTYMAIOT C HUMU B peakiuio. M30bITOK raza morjomaercs >KHAKUMH U TBEPIBIMU pearcHTamu, a
TaKKe aKTUBUPOBAHHBIM YIJIEM. ATMAapaT Yaiie BCEro UCIOJB3YIOT IS MOJyYeHUsI U JEMOHCTpPAllMd CBOMCTB XJiopa, cepoBojaopona. Ilpubdop ona
0emMoHCmpayuu 3a8UCUMOCIU CKOPOCHU XUMUYECKUX PeaKUuili om paziuyHulX (akmopoe VCTOIb3yIOT MPU U3YYEHUU TEMBI
«CKOpOCTh XMMHYECKON peakiuu» M TerioBoro 3ddexra xumMudeckux peakiuil. [Ipubop ma€T BO3MOKHOCTh IKCHEPUMEHTAIBHO HCCIICOBAThH
BIIUSIHUE Ha CKOPOCTh XUMHYECKUX PEAKIUU CIEeIYIONUX (HDaKTOPOB: MPHUPOIBI PEArHPYIOMHUX BEIIECTB, KOHIICHTPAIMH PEarupyroIInX BEIIeCTB,
TIJIOMIAIA TPAHUIILI pa3zena a3 B reTepOreHHbIX CHCTeMax (IMMOBEPXHOCTH CONMPUKOCHOBEHHS MEXKIY pearupyroIUMH BEIIeCTBAMH), TEMIIEPATYPHI,
Karaau3aTopa, MHTHOUTOpAa.
Ilunemka-0o3amop — TpUCTIOCOOJIEHNE, HCIIOJIb3yeMOe B J1a0OpaTOpUU Ui OTMEPUBAHUS OMNpENeN€HHOro o00b&éMa JkuAKOCTH. llumerku
BBIMTYCKAIOTCS IEPEMEHHOT0 U MOCTOSHHOTO 00bEéMa. B KoMIiekTsl 000pyioBaHus A1l MEIUIUHCKUX KJIACCOB BXOJAT YAOOHBIE MUIMETKU- 03aTOPhI
OJIHOKaHaJbHbIE, TO3BOJISIONINE HACTPOUTH HEOOXOAUMBII 00bEM O0TOMpaeMOM )KUIKOCTH B TPEX Pa3IMYHBIX AUAIa30HaX.
bana kombunuposannas npeaHasHaueHa JUisi HarpeBa CTEKISIHHBIX U (apPOpOoBBIX COCYIOB, KOTr/1a TpeOyeTcs co3/1aTh BOKPYT HarpeBaeMoro cocyjaa
paBHOMEpHOE TEeMIIepaTypHOe IIoJie, H30eXkaTh HCIOJb30BAHMUS OTKPHITOIO IUTAMEHH M pacKal€HHOM anekTpuyeckoil crupanu. Kopmyc
KOMOMHUPOBAHHOM OaHM cenaH u3 amoMuHUs. JKUAKocTHAsS YacTh KOMOMHUPOBAHHON OaHM 3aKpPbIBAETCS KOJIBLIAMU PA3JIMYHOTO JHAMETpa.
Ilpuébop ona nonyyenus 2a3z06 WCIOJB3YETCS IS MOJIY4eHHs] HEOOJBIIMX KOJMYECTB Ta30oB: BOJAOPOAA, KHUCIOpoJa (M3 MEpOKCHAa BOAOPOIA),
YTJIEKUCIIOTO Tasa.

l. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IIPEJIMETA «XUMMUS» B OCHOBHOM IIKOJIE
M3yueHre XMMHUU B OCHOBHOM IIIKOJIE HANIPaBJIECHO HA JOCTH)KEHUE 00YyJaIOIIMMHUCS JTMYHOCTHBIX, METAIPEAMETHBIX U IPEIMETHBIX PE3yJIbTaTOB
OCBOEHHS y4eOHOTO MpeaMeTa.

JInuHOCTHBIC PE3YJIbTAThI

JImgyHOCTHBIE pPeE3YyJIbTaThl OCBOCHUA IMPOIrpaMMbl OCHOBHOTO O6H_ICFO O6pa30BaHI/IH JOCTUT'AXOTCA B XOI€ O6y‘IeHI/I$I XUMHHU B CINHCTBC yqe6H0171 )51
BOCHUTATEIBHOU ACATEILHOCTH OpFaHI/ISaHI/II/I B COOTBCTCTBUHU C TPaJUITUOHHBIMU pOCCHﬁCKHMH COLMMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBCHHBIMU
HCHHOCTAMMU, ITPUHATBIMU B 06IJ_ICCTBG IIpaBUJIaM1 U HOpMaMH IMOBCACHUSA, U CHOCO6CTBYI-OT nmponeccam CaMOIIO3HAHUA, CaMOPAa3BUTHA U
conuaar3anuu 06yqafoumxc;1.



JIMYHOCTHBIE Pe3yabTATHI OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIEC B YACTH:
Ilampuomuueckozo éocnumanus

1. 1LIEHHOCTHOIO OTHOILIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY HAcleHI0, IOHUMAaHUs 3HAYEHUSI XUMHUYECKOU
HAyK{ B )KU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOI MH(MOpMAIHEH O EPETOBBIX TOCTHKECHUAX U OTKPBITUSIX
MHUPOBOI ¥ OT€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTU B HAY4YHbIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

I'pasicoanckozo éocnumanus

1. MNpEACTAaBJICHHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUM B KOJITICKTUBEC, TOTOBHOCTH K pa3Hoo6pa3H0171 COBMECTHOH
ACATCIIBHOCTH IPH BBIIIOJTHCHHUN y‘I€6HI>IX, IIO3HAaBaTCJIbHBIX 3a/ia4, BBIINOJTHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3aHNN yLIe6HBIX ITPOCKTOB,
CTPEMIJICHHA K B3aMMOIIOHUMAHWIO U B3aMMOIIOMOIIIX B IMTPOLECCE 3TOM y‘IC6HOI>i JCATCIBHOCTH, TOTOBHOCTH OLICHHUBATDH CBOE MHNOBCJACHUC U
IMOCTYIIKH CBOUX TOBapI/IHIeﬁ C MO3UIIMN HPAaBCTBCHHBIX U IMPABOBBLIX HOPM C y‘-IéTOM OCO3HaHUsA HOCJ'IG)ICTBI/Iﬁ IMOCTYIIKOB;,

IIBHHOCmu HAYYHO20 NO3HAHUA

1. MMpOBO33pEHUECKUX MPEACTABICHUI O BEIIECTBE U XMMHUECKOMN peakliy, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BU TUS HAYKU U
COCTaBJISAIOLIUX OCHOBY JIJIsl HOHUMaHHUS CYIIHOCTU HAyYHOW KapTUHBI MUPa; MPEACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
IIPUPOJBI, B3aUMOCBS34X YEI0BEKA C IPUPOJHOM CPENOH, O POJIM XMMHH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

2. TI03HABaTEJIbHBIX MOTHUBOB, HAMPABIICHHBIX HA MOJYYCHHE HOBBIX 3HAHHH 110 XUMUH, HEOOXOIUMBIX /ISl OOBICHEHHS HAOTI0TaeMbIX
MPOILIECCOB U SIBIICHUIA;

3. MO3HaBaTeNbHOU U MH(POPMAMOHHOMN KYJIbTYPHI, B TOM YUCIJI€ HABBIKOB CAMOCTOATEIHHON PabOThHI C yUeOHBIMU TEKCTAMU, CIIPABOYHOMN
JUTEPaTypPOM, TOCTYITHBIMU TEXHUYECKHUMH CPEACTBAMH MH()OPMALIMOHHBIX TEXHOJIOTHI;

4, HHTCPECCAa K O6y‘IeHI/IIO U II03HAHHIO, J'IIO603HaTeJ'IBHOCTI/I, TOTOBHOCTH M CITOCOOHOCTH K CaMOO6paBOBaHHIO, HCCHeﬂOBaTeHBCKOﬁ
ACATCIIbHOCTH, K OCOSHAHHOMY BBI60py HaIIpaBJICHHOCTU U YPOBHA 06y‘ICHI/I${ B ,Z[aJ'IBHBfIH.ICM;

Dopmuposanusn Kynbmypol 300p06bs

1. oco3HaHusg HEHHOCTHU KNU3HU, OTBETCTBCHHOTO OTHOILICHHUSA K CBOEMY 310POBbIO, YCTAHOBKH Ha S,HOPOBLIﬁ O6p213 KHN3HHU, OCO3HaHHA
MOCJIEACTBUMN U HCIIPUATUS BPCIAHBIX IIPUBBIUCK (yrIOTpC6J'I€HI/IH AJIKOI'0Jisd, HApKOTHKOB, KypeHI/Iﬂ), HCO6XOI[I/IMOCTI/I CO6J'IIOI[CHI/I${ IIpaBUJI
0e3011acCHOCTH IIpHu 06paIJ_IeHI/II/I C XUMHNYCCKHNMMH BCIICCTBAMU B 6bITy u peaHBHOﬁ KHU3HU,

Tpyooeozo éocnumanusn

1. KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTHU B O6IJ.[€CTB€HHO HOHGBHOﬁ, y‘Ie6HOI/ICCJ'IeI[OBaTeJ'IBCKOI71, TBOpquKOﬁ " JPpYyrux BUJax ACATCIbHOCTU,
HHTEpPCCa K IPAKTUYICCKOMY U3YUCHHUIO npoq)eccnﬁ " TpyHda pas3jiIn4HOro poaa, B TOM YHCJIC HAa OCHOBC NIPUMCHCHUS IIPCAMCETHBIX 3HAHUM I10



XMMUH, OCO3HAHHOTO BBIOOpA MHIMBHUIYATbHON TPACKTOPHUHU IPOIOJLKEHUS 00pa30BaHMs ¢ YIETOM JJMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XMMUH, OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEH;

IKono2uuecko20 60CRUMAHUA

1.

9KOJIOTUYECKH 11eJ1eCO00Pa3HOT0 OTHOIICHUSI K TIPUPOIE KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMSI, IOHUMAHMS [ICHHOCTH
3I0pOBOTO M 0€30MMacHOr0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY M TICUXMUECKOMY 3/I0POBBIO, OCO3HAHUS
LIEHHOCTHU COOJIIO/ICHUS MPABHII OE30TIACHOTO TOBEACHUS TIPU pabOTEe C BEIIECTBAMH, a TAKXKE B CUTYALMSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU
JTIO/IEH

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, NI0Ty4aeMble PU U3YYEHUU XUMUH, IS PELICHUS 3a/1a4, CBSI3aHHBIX C OKpYXKalollel MPUpOoIHON Cpeoi,
MOBBILIEHUS YPOBHSI KOJIOTHUECKON KYJIbTYPhl,0CO3HAHUS III00aJIbHOTO XapaKTepa IKOJIOTHUECKUX TPOOJIeM U IMyTell UX petieHus
IIOCPEACTBOM METOJIOB XUMUH;

OKOJIOTMYCCKOr'o MBIIIJICHUA, YMCHUA PYKOBOACTBOBATHCA UM B HOSH&B&T@HBHOﬁ, KOMMyHHKaTHBHOﬁ n COI.[I/IﬂJ'IBHOfI IMPAKTHUKE.

MeTanpeaMeTHbIe pe3yJabTaThl

B cocTaBe meranpeiMeTHBIX Pe3y/IbTaTOB BBIACISIOT 3HAYMMbIE I (POPMHUPOBAHUS MUPOBO33PEHUSI 00IIeHAyYHbIE TOHATHS (3aKOH, TEOPHS,
MIPUHIINI, TUIIOTE3a, PaKT, cucTeMa, MPOoIecc, IKCIEPUMEHT U JIp.), KOTOPbIE€ UCIOIb3YIOTCS B €CTECTBEHHO HAYYHBIX YUEOHBIX MTPEAMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUHN U3 ATHX MPeaMETOB (hOpMHUPOBATH NMPEACTABICHUE O LIEJOCTHOM Hay4YHOU KapTUHE MHpa, U YHUBEpCalbHbIe ydeOHbIE
neicTBU (M03HaBaTEIbHbIE, KOMMYHHUKATUBHBIE, PETYISATUBHBIE), KOTOpPBIE 00ecreunBaoT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIEHOMY
TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOM IS TENbHOCTH.

MeTaHpeI{MeTHHe PE3YJIbTAaTbl OCBOCHUA O6pa30BaTCJ'II)HOI71 IIporpaMMEel 110 XUMHUH OTPAXKAKOT OBJIAICHUEC YHUBCPCAJIIbHBIMHA IIO3HABATCIIbHBIMU
HeﬁCTBHHMH, B TOM YHCJIC:

Bazoevimu nocuueckumu oeiicmeuamu

1.

YMCHHUEM UCIIOJIB30BATH HpI/IéMBI JIOTHYCCKOI'O MBIIIJICHHA ITPpU OCBOCHHUHA 3HAHWM: pacCKpbIBATb CMBICII XUMHYCCKHUX MOH ATUH (BBI,I[CJ'IHTB nux
XapaKTCPHBIC ITPU3HAKH, YCTAaHABJINBATH B3AUMOCBA3b C JPYI'UMU HOHHTI/IHMI/I), HCIIOJIB30BAaTh IIOHATHA JJIA 00BACHEHUS OTACIBbHBIX (1)8.KTOB n
HBHGHHﬁ; BBI6I/IpaTB OCHOBAHHUSA U KPUTCPUU IJIA Knaccn(bnxaunn XHUMHUYCCKHUX BEIICCTB U XUMHYCCKHNX peaKHHﬁ; YCTaHaBJIMBATb IPUYNHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BEeKTaMU HU3Y4YCHHA; CTPOUTD JIOTHYCCKUEC PACCYKIACHUS (I/IH,HYKTI/IBHLIG, ACAYKTHBHBIC, 110 aHaJ'IOI‘I/II/I); ACJIaTh
BBIBOJbBI U 3aKJIIFOYCHU A,

YMCHHEM IIPUMCHATD B IIPOUECCC IO3HAHNUA CUMBOJIMYCCKUC (3H8.KOBBIC) MOJCIIN, UCIIOJIb3YEMBIC B XUMUH, HpeO6p830BBIBaTB IHUPOKO
NMPUMCHACMBIC B XUMHWU MOJCIILHBIC IPECACTABJICHUSA — XHUMHUYECKUM 3HAK (CI/IMBOJ'I BHCMCHTa), XUMHNYCCKasA (I)OpMyna " YpaBHCHUC



XUMHUYECKOM PCaKiu — Mpyu PCIICHUN yqe6HOHO3HaBaTeHBHBIX 3a4a4, C y‘IéTOM 9TUX MOJACIBHBIX HpeﬂCTaBHGHI/If/’I BBISABJIIATD U
XapaKTCpU30BaTh CYICCTBCHHBIC ITPU3HAKH N3YIaCMbIX 00BEKTOB — XUMHUYECKUX BCIICCTB U XUMHNUYCCKUX peaKL[HfI;

ba3zoevimu uccneooeamenvckumu oeiicmeuamu

1.

YMCHHUEM HCII0JIB30BATh MMOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA I[MO3HAHMS, 4 TAKIKC B KAUCCTBC OCHOBBI IJIA (1)OpMI/Ip0BaHI/I$I
THUIIOTE3LI 110 IPOBCPKE MPABUIIBHOCTU BBICKA3BIBACMBIX CY)I(I[eHI/Iﬁ;

MpUOOpETEHNE OTBITA 0 TUIAHUPOBAHUIO, OPTAHU3AIMU U TIPOBEICHUIO YICHUYECKUX SKCIIEPUMEHTOB: YMEHHE HAOII01aTh 3a X0 JIOM
polecca, CaMOCTOATEIbHO TPOrHO3UPOBATh €r0 Pe3yibTaT, (popMynHpoBaTh 000OIIEHHS U BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISATh OTUET O MPOJeIaHHOM padoTe;

Pabomoii c ungpopmayueit

1.

3.

yYMEHHEM BBIOMPATh, aHAJIM3UPOBATH U HHTEPIIPETUPOBATH UH (OPMALUIO Pa3IMYHBIX BUJIOB U OPM MpeACTaBIEHUS, TOTy4aeMYyIO U3 Pa3HbIX
HCTOYHUKOB (HAY4YHO-TIONYJIsipHAsl IMTEPATypa XMMUYECKOTO COJIepKaHus, CIpaBOYHbIE TocoOus, pecypcsl MHTepHETa);

YMEHHEM MPUMEHSTh pa3IMYHbIe METO/IbI U 3alIPOCHI MPH MOUCKE U 0TOOpEe MHPOPMAIMH U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX IS
BBITIOJIHEHUS Y4€OHBIX U MO3HABATENbHBIX 3ajau ONpeAeIEHHOT0 TUIIa; MPUOOPETEHNE OTbITa B 00JIACTH MCTIOJIb30BaHMs HH(POPMAIIMOHHO-
KOMMYHHMKAaTHUBHBIX TEXHOJIOTHUH, OBJIAZICHUE KyJIbTYPOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMYHBIX IOMCKOBBIX CUCTEM;

YMEHHEM HCII0Ib30BaTh U aHAIM3UPOBATH B Mpoliecce yYeOHOU U HCCIeA0BATEIbCKOM e TeIbHOCTH UH(POPMALIUIO O BIUSHUN
MIPOMBIIIJIEHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHON CpeIbl;

YHMBepCtlJleblMu KOMMYHUKAMUGHbBIMU oelicmeusamu

1.

YMEHHEM 3a/1aBaTh BOIIPOCHI (B XOJI€ IMaI0ora U/Wil JUCKYCCHUU) TIO CYLIECTBY 00CYX1aeMoil TeMbl, (POPMYIUPOBATH CBOU MPET OKECHHUS
OTHOCHUTEJILHO BBINOJIHEHUS IPETIOKEHHON 3a/1auu;

MPUOOpPETEHNUE OIBITA IPE3EHTAIIMH PE3YIbTATOB BBIIIOJHEHUS XUMUYECKOTO IKCIIEpUMEHTA (J1a00paTOPHOTO OMBITA, JTa0OpaTOPHOU pabOTHI IO
WCCJIEIOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

3aUHTCPCCOBAHHOCTL B COBMECTHOM €O CBCPCTHUKAMU MO3HaBaTEJILHOM 1 HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTHU IIPpHU PCHICHHUH BO3HUKAIOIIUX
HpO6JICM Ha OCHOBC yqéTa 06H_II/IX HHTCPCCOB U COIJIaCOBAHUA MO3UIUHN (O6CY)KI[€HI/I$I, oOMeH MHCHUSAMHU, «MO3TOBbIC ITYPMBID» U ,I[p.);

Ynueepcanvnvimu pecynamuenvimu oeiicmeuamu

1.

YMCHHUEM CaMOCTOSATCIIBHO OIMPEACIIATD HCIIN ACATCIBHOCTU, IINIAHUPOBATDH, OCYIICCTBIIATh, KOHTPOJIMPOBATDL U IIPHU HeO6XO,[[I/IMOCTI/I
KOPPEKTHPOBATHL CBOIO ACATCIILHOCTD, BBI6I/IpaTB Hauboee S(I)(I)CKTI/IBHLIG CIIOCOOBI peUICHUSA y‘Ie6HHX M MO3HABATCJIbHBIX 34144,



2.

KOPPEKTUPOBATH MPEATIOKEHHBIN arOPUTM JICUCTBUI MIPU BBHINOJIHEHUH 3aJaHUM C YIETOM MOJYyYEHHUS HOBBIX 3HAHUN 00 U3ydaeMBbIX
00BEKTax — BEIIECTBAX U PEAKIUAX;

YMCHHUEM HCII0JIB30BATh U aHAJIU3UPOBATH KOHTCKCTHI, IPCJIaracMbIC B YCIIOBUU 3aI[aHI/If/'I.

IIpenmeTHble pe3yJibTaThI

B cocraBe nmpeMeTHBIX PE3yJIbTATOB 10 OCBOCHHUIO 00S3aTEILHOTO COJICPKAHUS, YCTAHOBJICHHOTO JaHHOW MPUMEPHOM pabouei mporpaMMoi,
BBIJICIISIIOT: OCBOSHHBIE 00YYaIOMIMMUCS HAy9IHbIC 3HAHUS, YMEHUS M CIIOCOOBI IEHCTBHH, crieu(pHUecKUe U peaMeT HOH 00IacTu «XUMUs, BUIBI
JESITEIbHOCTH T10 MOJTY4YEHHUIO HOBOTO 3HaHUs, €r0 HHTEPIPETalnu, NpeoOpa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYallHUsIX.

[IpeameTHBIC pe3ynbTaThl MPEACTABICHBI 110 TOJaM OOYYEHHS U OTPaxarT cPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS CIASAYIOIUX YMEHUI:

8 KJIACC

1.

PAcKpvieams CMBICT OCHOBHBIX XUMUYECKUX TTOHSATUI: aTOM, MOJIEKYJIa, XHMUYECKUH JIEMEHT, ITPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECH,
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI ¥ MOJICKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHASI Macca, MacCcoBast JI0JISI XAMUYECKOTO
3JIeMEeHTa, MOJIAPHBIN 00BEM, OKCHJI, KUCJIOTa, OCHOBAHHE, COJIb, dJIEKTPOOTPHUIIATEIHHOCTD, CTETIEHh OKUCIICHUS, XUMUYECKasl PEaKIIHs,
TeI10BOM 3 dEKT peakiuu, KiaacCupUKaIus peaKiuii, XaMruIecKas CBs3b, paCTBOP, MAaCCOBast J0JIsI BEIIECTBA B PACTBOPE;

ULIIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN (CM . 1 . 1) U IPUMEHATDH 3T MOHATHS MPU ONMKUCAHUH BEIIECTB U MX
MpEBpAILICHU;

UCNOIb306aMb XUMUYECKYIO CUMBOJIUKY JUIS COCTaBJICHUS (POPMYIT BEIIECTB U YPAaBHEHUI XUMHUECKUX PEaKLnii;

onpedeisimb BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHX; CTENIEHb OKUCIECHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX;
MIPUHA/IICKHOCTH BEIIECTB K OMPEeIEHHOMY KJIacCy COeMHEHH 1o ¢popMysiam; BUJ XMMUYECKON CBsA3H (KOBAJCHTHAS U MOHHAA) B
HEOPraHUYECKUX COCAMHECHUSIX;

packpeleams cmuic iepuoaudeckoro 3akona Jl. . MenaeneeBa: 1eMOHCTpUPOBATh IOHUMaHUE TIEPUOINYECKON 3aBUCIMOCTH CBOMCTB
XUMHUYECKUX JIEMEHTOB OT UX MOJIOKEHUS B IEPUOIUYECKON CHCTEME; 3aKOHOB COXPAaHEHHs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEeHHUSI, 3aKOHa ABOTaJIPO; ONUCHIBAMb U XAPAKMEPU308amb TAOIUYHYIO (OPMY MEPUOINYECKON CUCTEMBI XUMHUECKUX
AJIEMEHTOB: Pa3IMyaTh MOHATHUS «TJIaBHAs moArpymnna (Arpymnmna)» u «moboynas noarpynna (brpymma)y», mansie u 60mb1IKe

MIEPUO/IBL; cCOOmHOoCUmMs 0003HAUCHHUS, KOTOpbIe UMetoTcsl B Tabnuie «llepuoanyeckas cucrema xumuueckux sinemenToB /. M. MenneneeBay ¢
YHCIIOBBIMH XapaKTePUCTUKAMH CTPOCHUS aTOMOB XMMHUECKUX 2JIEMEHTOB (COCTaB U 3apsij Apa, 00IIee YNCII0 AIEKTPOHOB U pacIipe/ielieHHe
WX T10 DJIEKTPOHHBIM CIIOSIM);

Kaaccughuyupoeams XAMHUUECKUE FIEMEHThI; HEOPraHWYeCKHe BEIIeCTBA; XUMHUECKUE peakuy (10 YUCITYy M COCTaBY y4acTBYIOLIUX B
peaKIMU BEIIECTB, 10 TEIUIOBOMY YD QEKTY);



7.

10.

11.

xapakmepuzoéamu (onucviéamy) o0IINE XUMUYECKUE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, IOATBEPIKIasi ONMCAHUE IPUME paMH
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

npocHO3Uposantb CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX KAaUCCTBCHHOI'O COCTaBa, BO3MOKHOCTH ITPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B
PAa3JIMYHBIX YCIIOBHUAX;

6bl4UCIANMb OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEIICCTB, MAaCCOBYIO OO0 XUMHUYCCKOI'0 3JIECMCHTA 110 (popMyne
COCAMHCHUA; MAaCCOBYIO JOJIIO BCIICCTBA B paCTBOPEC; IIPOBOANTH pvaéTLI 110 YPaBHCHUIO XUMHYCSCKOM PCaKkuuun;

npUMeHsmb OCHOBHBIE OIIEPALINU MBICIUTEIbHOM e TEIbHOCTY — aHAINU3 U CUHTE3, CPaBHEHHE, 00001IeHNe, CHCTEMAaTU3aLUIO,
KJIaCCU(PUKAIUIO, BBISIBJICHUE IPUUYUHHOCIIEICTBEHHBIX CBSI3€H — /711 U3y4EHUS CBOICTB BEILIECTB M XUMUYECKHX PEAKIIHIl; €CTECTBEHHO-
Hay4yHbI€ METO/1bI IO3HAHUS — Ha0II0/IEHUE, U3MEPEHUE, MOICINPOBAHNE, IKCIIEPUMEHT (peabHbII U MBICIIEHHBIN);

c1edo6amy TIPaBUIIaM TIOJIB30BaHUS XUMHYECKON IMTOCYA0H 1 TabOpaTOPHBIM 000pyIOBaHHEM, a TAK)Ke MPaBHIaM OOpAIIeHHUs C BENIECTBAMH B
COOTBETCTBUU C HHCTPYKIIUSMH IO BBITOJIHEHHUIO JTA00PATOPHBIX XUMHYECKUX OTBITOB TIO TTOJTYdEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECCTB
(BOZIOpOIa M KUCIIOPO/IA), IPUTOTOBIICHHIO PACTBOPOB C OTIPENEIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA; TUNIAHMPOBATH M ITPOBOIUTH
XHUMHYECKUE YKCTICPUMEHTHI 110 PACITO3HABAHUIO PACTBOPOB MISIIOYCH U KUCIIOT C IIOMOIIBI0 HHIUKATOPOB (JTakMyc, (heHopraaenH,
METWJIOPAHXK U JIp.).

9 KJIACC

1.

PACKpbl8ams cMblc/l OCHOBHBIX XMMHUECKUX MOHATUN: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO,
CJI0HOE BEIIECTBO, BAJICHTHOCTb, JIEKTPOOTPHUILIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYEeCKas peaKIysl, XUMHUECKas CBS3b, TEIJIOBOU

3¢ deKT peakuu, MOJb, MOJISIPHBIH 00BEM, pacTBOP; IMEKTPOIUTHI, HEANEKTPOIUTHI, DNEKTPOIUTHUECKAS AUCCOLUAIIUS, PEaKIIMU HOHHOTO
oOMeHa, oOpaTuMble U HeOOpaTUMBbIE pEeaKIIUU, OKUCIUTEIIbHOBOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHHUE U
BOCCTaHOBJICHHUE, aJUIOTPOTHS, aM()POTEPHOCTh, XMMHUECKasl CBA3b (KOBaJIEHTHAs!, HIOHHAsI, METa/NINYeCcKasi), KpUCTAJUIMUecKas perérka,
KOPpO3HUs METAJJIOB, CILJIaBbl; CKOPOCTh XUMUYECKOU peakiuu, npeaenbHo pomyctumas kounentpamus (I1J1K);

ULTIFIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. 1.1) ¥ IPUMEHSTH 3TU TMOHATHUS IIPU OMIMCAHUU BEIIECTB U UX
MpEBpaILCHU;

UCNOIb306aMb XUMUYECKYIO CUMBOJIMKY JUIS COCTaBJICHUS (POPMYIT BEIIECTB U YPABHEHUI XUMHUECKUX PEaKIIUi;

onpedeyisimsb BaJCHTHOCTh U CTENIEHb OKHCICHUS XUMUYECKIX DJIEMEHTOB B COSIMHEHUSX Pa3IMYHOTO COCTaBa; MPUHA/IIIEKHOCTh BEIIECTB K
ompeaenéHHOMY KJIacCy COSMHEHHH 1o ¢popMynaM; BUA XUMUYECKON CBs3H (KOBaJCHTHAs, HIOHHAs, MEeTa/NTNYecKas) B HEOPraHUIeCKUX

COCAUHCHUAX, 3apsJ] HOHA I10 XHUMHUYECKOH (I)OpMy.]'Ie; XapakKTep Cpcabl B BOAHBIX PAaCTBOPAX HCOPTAHUYICCKUX COGHHHCHHﬁ, THII
KpHCTaHHquCKOﬁ peIJ_IéTKI/I KOHKPETHOTO BCIICCTBA,



10.

11.

12.

13.

14.

packpwvleams cmbica iepuoauyeckoro 3akona /1. M. Meneneesa u AeMOHCTPUPOBATH €TI0

MIOHUMAHUE: ONUCLIBAMb U XAPAKMePU3068amb TAOINUHYI0 (HOPMY NEPUOINIECKON CUCTEMBI XUMHUECKUX 3JIEMEHTOB: pa3InyaTh MOHATHUS
«rnaBHas noArpymmna (Arpynmna)» u «mobdounas noarpymnma (bpymma)y, mansie u 0onbpIIHMe TEPUOBI; cOOmHOCUMb 0003HAUYEHUS, KOTOPHIE
HUMEIOTCS B IEPUOANUECKOM TaONHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMUYECKHX AJIEMEHTOB (COCTaB U 3aps]l sSpa,
o0111ee YncIiIo 3JIEKTPOHOB M pacIipeielieHUe UX IO AIEKTPOHHBIM CIIOSIM); 00bACHAMb 00IINE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
AJIEMEHTOB U X COEIMHEHUH B Mpesiesax MajbIX IEPUOJIOB U INIAaBHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX ATOMOB;

Ka1accuguyuposams XMMHUUECKHE JIEMEHTHI; HEOPraHMUECKHEe BEUIECTBA; XUMUYECKHE peakuu (110 YHUCITy M COCTAaBY y4acTBYIOUIUX B
peaxkuu BELIeCTB, MO TEIJIOBOMY 3P PEKTY, 10 UBMEHEHUIO CTENEHEH OKUCICHUSI XUMUYECKUX AJIEMEHTOB);

xapakmepuzoeanib (onucweamb) O6HII/IG XUMHUYECKHE CBOMCTBA BCIICCTB PA3JIMYHBIX KJIACCOB, IOATBCPKAAaA OIMMCAHNEC ITPUMC paMU
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBECTCTBYIOIIUX XUMHNYCCKHUX peaKHI/IfI;

cocmaesyisiims YPaBHCHUSA 3J'IeKTpOJ'II/ITI/I‘—IeCKOI71 JUcconuanuu KUcCJioT, menoqeﬁ n coneﬁ; TIOJIHBIE U COKpaI_HéHHI)Ie YpaBHCHHUA peaKuHﬁ HMOHHOTO
O6MeHa; YpaBHCHHA peaxunﬁ, MOATBCPKAAOIMINUX CYIECCTBOBAHUC TCHETHUYECKOM CBS3U MCKIY BEIICCTBAMU PA3JIMYHBIX KJIACCOB;

packpoieamsb CYIIHOCTb OKHUCIIMTCIbHO-BOCCTAHOBUTCIbHBIX peaKuHﬁ IOCPEACTBOM COCTABJICHUSA SJICKTPOHHOT'O OanaHca 3TUX peaKuHﬁ;

NpPO2HO3UPOBAMb CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPAILIEHUN B PA3IUYHBIX
YCIIOBUSX;

8bIYUCAAMb OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJII0O XMMHUYECKOT0 JIeMeHTa 1o (opmyre
COEJIMHEHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH PaCUEThI MO YPaBHEHUIO XUMUYECKOH peaklnu;

c1edo6amy TPaBUIIaM TOJIb30BAaHUS XUMHYECKOW MTOCYI0H 1 TaDOpAaTOPHBIM 000pYIOBAaHHEM, a TAK)KE MPaBHIaM OOpaIeHuUs C BENICCTBAMH B
COOTBETCTBUU C MHCTPYKIUSIMHU TI0 BBITIOJTHEHHUIO JIA0OPATOPHBIX XMMHUYECKHMX OIBITOB TI0 TIOJIYUYSCHHIO B COOMPAaHUIO Ta3000pa3HbIX BEIIECTB
(aMMUaKa ¥ yrieKucioro rasa);

npoeodumb pEaKnuu, NOATBEPKAAOIINE KauyeCTBEHHBIN CO CTaB Pa3IUYHBIX BCIICCTB: PACIIO3HABATH OIIBITHBIM HYTeM XJiopung 6pOMI/II[, Hnoauna,
Kap6OHaT, q)OC(l)aT, CHJIMKAT, Cy.]'IL(I)aT, TUAPOKCUANOHBI, KATHOHBI aMMOHHA 1 HOHBI U3YUCHHBIX METAJIJIOB, ITPUCYTCTBYIOIIUEC B BOAHBIX
PacTBOpPAX HCOPTaHUYCCKUX BCIICCTB,

npumensms OCHOBHBIC OIICpallvn MBICIIUTEIBHOMN JACATCIIbHOCTH — aHaJIUM3 U CUHTEC3, CPABHCHUC, O606H.I€HI/IC, CHUCTCMATHU3al N0, BBIABICHHUC
IIPUYIUMHHOCIICACTBCHHBIX CBSI3EM — NI HU3YUCHU CBOMCTB BEIIECTB M XUMHUYECKUX peaxunﬁ; C€CTCCTBCHHOHAYYHBIC MCTOJbI IIO3HAHUA —
Ha6J'IIO,Z[eHI/IC, HU3MCEPCHHUEC, MOJCIINPOBAHUC, SKCIICPUMCHT (peaanHﬁ u MBICHCHHBIﬁ).
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1. COLEPKAHHUE YYEBHOI'O KYPCA
8 kuace

Pazjnen 1. OcHoBHBIE MOHATHS XUMUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTABJIEHUI)

[Ipenmer xumun. XuMHsS KaK 4acTh €CTECTBO3HAaHMs. BemiectBa m ux cBoicTBa. YUMCThIE BelIeCTBA U CMECH. MeTo/Abl MO3HAHUS B
XHMHH: HAOTIOIeHNe, SKCTiepuMeHT. [IpueMbl 6e301macHo paboThl ¢ 00opyIoBaHUEM U BemecTBaMu. CTpOCHHE TJIAMEHH.

Uucteie BemectBa U cMecu. CriocoObl OUMCTKH BEIECTB: OTCTauBaHue, GUIHTPOBAHKE, BhIAPUBAHUE, KPUCTAIUIN3ALNS, TACTUIIISAIHUA.
dusnueckue M XUMUYECKUE SBJICHHUS. XUMHUYECKHE peakiuu. [Ipu3Hakm XMMHUYECKHX PEaKlui M YCJIOBHS BO3HHUKHOBEHHS M TEUEHUS
XUMHUYECKUX PEAKIIH.

ATOMBI, MOJIEKYJIBI U HMOHBI. BeliecTBa MOJEKYISIPHOTO M HEMOJEKYISIpHOTO cTpoeHus. Kpucraminueckue u amopdHbIE BEIIECTBA.
Kpucrannumueckue pemeTku: HMOHHAs, aTOMHAas M MOJIeKyisipHasd. IIpocTeie W ciiokHBIE BemecTBa. XMUMHUYECKHMH JIEMEHT. MeTtaiel u
HEeMeTaJUIbl. ATOMHas eauHuIa Macchl. OTHOCUTEIbHAS aTOMHasg Macca. SI3pIK XUMUU. 3HAKU XUMHUYECKHUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocTaBa BemiecTBa. XuMudeckue (opmynasl. OTHOCHTENbHAS MOJICKYJspHas Macca. KayeCcTBEHHBIM M KOJIMYECTBEHHBIM COCTaB BEIECTBA.
Brruucnenus mo xumuueckum dopmyiiaMm. MaccoBasi 107151 XUHMHUYECKOTO 3JIEMEHTA B CJI0KHOM BEIIIECTBE.

BanenTtHOCTh XMMHMUECKHX 3JIeMEHTOB. OrmpeieneHrne BaJE€HTHOCTH JJIEMEHTOB MO QopmynaM OWHApHBIX COSTUHEHUH.
CocraBrienne XuMU4YeCKUX GOpMys OMHAPHBIX COSAMHEHUH 10 BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIpHOE Yy4Y€HHME. 3aKOH cOoXpaHeHusi Macchl BemecTB. JKusHp u nedarenbHocTh M.B. JlomoHOCOBa.
XUMUYECKUE ypaBHEHHUS. TUIIBI XUMUYECKUX PEAKIUMN.

Kucnopon. Haxoxnenne B mpuposne. [lomydenue kuciaopoma B jdabOpaTopuy M MPOMBINUICHHOCTH. Du3ndeckne W XUMHUYECKHE
cBoiicTBa kucimopoaa. 'openue. Okcunpl. [Ipumenenue kucinopoaa. Kpyrosopot kuciopoaa B npupoze. O30H, auioTponus Kucjiopoaa. Bozayx
M €ro cOCTaB. 3amuTa aTMOC(HEpHOTo BO3yXa OT 3arps3HEHUN.

Bonopon. Haxoxnenue B npupoje. [lonyuenne Boiopoia B 1abopaTOpUu U MPOMBIIITICHHOCTH. DPU3NYeCKue U XMMHUYECKHE CBOMCTBA
BoJI0poJia. Booposa — BocctanoButrens. Mepsl 6e30macHocTH pu paboTe ¢ BogopoaoM. [Ipumenenne Bogopoa.

Bopna. Metossr onpeniesieHust coctaBa BOJbI — aHAIU3 U CHHTE3. DU3MYeCKrue CBOMCTBA BOIbl. Bosa B mpupojie u crmocoObl €e OYMCTKH.
Aspauus BoJbl. XHMMHUYECKHME cBoMcTBa BOAbl. I[Ipumenenue Boabl. Boma — pactBoputens. PactBopumocTh BeliecTB BBoje. MaccoBas
JI0JISI PACTBOPEHHOTO BEIIIECTBA.

KonnuecTBeHHbIe oTHOIICHUST B XxuMuHU. KonmdecTBo BemiectBa. Moiib. MossipHast Macca. 3akoH ABoraapo. MouisipHbIii 00beM Ta3o0B.
OTHOCHUTENBHAS TUIOTHOCTH Ta30B. OObeMHBIC OTHOIIEHHUS I'a30B ITPH XUMHUYCCKHX PEaKIIHsIX.

Baxneiimme kiacchl HEOpPraHMYECKHX coenuHeHuid. OKcuapl: cocraB, Kiaaccudukamus. OCHOBHBIE M KHCIOTHBIC OKCH/IBI.

HOMCHKJ'IaTypa OKCcHA0B. PU3NYECKHE U XUMHUYECKHUE CBOﬁCTBa, MOJIYYCHUC U TPUMCHCHUC OKCUIOB.

FI/II[pOKCI/II[BI. KJIaCCI/ICI)I/IKaLII/IH TUAPOKCUIOB. OcnoBanus. CocTas. H_ICJ'IO‘-II/I U HCPACTBOPUMBIC OCHOBAHMHA. HOMCHKJ'IaTypa.
du3znyeckne U XUMHUYECKHE CBOMCTBA OCHOBaHHUM. Peakiims HeﬁTpaﬂHi’»aL{HH. HOHy‘leHI/IC U NIPUMCHCHUC OCHOBaHMUI. AM(bOTepHBIe OKCHUJBI U
TUAPOKCUBI.

Kucnorsr. Cocras. KJ'IaCCI/I(I)I/IKaLII/I}I. HOMeHKHaTypa. du3nyecKkre U XMMUYECKHE CBOMCTBA KUCIOT. BRITECHUTEIbHBIN psAx METAJJIOB.

11



Comu. CocraB. Knaccuduxanms. Homenkinarypa. @usndeckue cBolicTBa cojiei. PactBopuMocTh colieil B Bojie. XUMUYECKHE CBOMCTBA
coneit. CriocoObl monmy4enus coneid. [Ipumenenue coneit.
I'enernueckas cBsA3b MEXAy OCHOBHBIMHU KJIAaCCAMM HEOPTaHUUYECKUX COEAMHEHUM.
JdemoncTpanuu. O3HakomyieHHE ¢ oOpa3liaMu MPOCTBHIX M CJIOXKHBIX BemecTB. CrnocoObl OYMCTKM BEIIECTB: KPUCTAUIM3AIUS,
IMCTHILIAIHS, XpoMaTorpadus. OMbITL, TOATBEPIKIAIOIINE 3aKOH COXPAHEHHS MacChl BEIIECTB.
[Tomy4yenue u cobupanue KUCIOpOia METOIOM BBITECHEHHS BO3/yXa U Bobl. Ompenenenne cocrapa Bo3ayxa. Kowiekyus negpmu,
KAMEHHO020 Y2Jisl U NPOOYKMO8 UX nepepadomxu.
[Tonyuenue Bogopoa B annapate Kuma, mpoBepka Bo1opoja Ha YUCTOTY, TOPEHUE BOIOPOa, COOMpPaHHE BOJOPOIa METOJOMBBITECHEHUS
BO3JlyXa | BOJIBL.
Amnanu3s Bosibl. CHHTE3 BOJBI.
3HaKOMCTBO ¢ 00pa3amMu OKCHUJOB, KMUCIIOT, OCHOBaHUH U cosielt. HeilTpanuszarus ménoyn KUCI0TON B IPUCYTCTBUU
UHIUKATOpA.

JlabopaTopHble onbIThl. PaccMOTpeHME BEMIECTB ¢ pa3IMYHbIMU (PM3HUYECKIMU CBOMCTBaMH. Pa3enenne cMecu ¢ moMOIIbI0 MarHuTa.
[Ipumeps! pU3NUECKUX U XUMUYECKUX SIBJICHUH. Peakiuu, WIITIOCTpUPYIOLIE OCHOBHBIE IPU3HAKU XapaKTEpHBIX peakiuu.Pa3nokeHre 0OCHOBHOTO
kapOonata memu (I1). Peakius 3aMerieHust MeIu Keae30M.

O3HakoMJIeHHE ¢ 00pa3iaMu OKCUIOB.

BsaunmopetictBre Bogopoaa ¢ okcuaom meau (11).
OnbITHl, TOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUM.

IIpakTHyeckue padboThl
e [IpaBmia TexHUKH 0€30MMACHOCTH TP PabOTe B XUMHYECKOM KabuHeTe. O3HaKOMIICHHE ¢ Ja00paTOPHBIM
000pyI0BaHUEM.
e OuKCTKA 3arpsI3HEHHON TOBAPEHHOM COJIH.
e [lostyueHue u cBOICTBA KUCIOPOIa
e [lomyuenue Bo1opoia U U3y4EHUE €r0 CBOMCTB.
e [IpuroToBrieHue pacTBOPOB COJIEH C ONPENEIEHHOI MacCOBO 10JIeii pacCTBOPEHHOTO BEIIECTBA.
e Pemenue skcrepuMeHTaNbHBIX 33124 110 TeMe «OCHOBHBIE KJIACChl HEOPTAaHHUUECKUX COCAMHEHUI».
PacuerHbIe 3amaun:
Brruncnenue 0THOCUTENBHON MOJIEKYISPHOM Macchl BemiecTna o opmyre. Beuncienne MaccoBOi 10J1H SIE€MEHTa B XUMUYECKOM
COEIMHEHUH. Y CTAaHOBIIEHUE MPOCTEHIIIe POPMYIBI BELIECTBA 0 MACCOBBIM JIOJISIM JIEMEHTOB.
HaxoxaeHne MmaccoBoi 1011 pacTBOPEHHOTO BEIIECTBA B pacTBOpE. BrIuncieHne Macchl paCTBOPEHHOTO BEIIECTBA U BOBI IS
MIPUTOTOBIICHUS PaCTBOPA ONPEACTEHHON KOHIIEHTPAIIH.
OOBEMHBIE OTHOIIIEHHS Ta30B IPU XUMUYECKUX PEAKITUSX.
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Bbruncienus mo XuMUYECKUM YPaBHEHUSM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA OJHOTO U3 MPOJIYKTOB PEAKIIUH 110 MACCE UCXOIHOTO
BEIECTBA, 00bEMY MIIH KOJIMYECTBY BEIIECTBA, COJACPKAIIETO ONPEACIEHHYIO IOJTFO IPUMECEH.
Pazgen 2. Ilepuoauyeckuii 3aK0H U epuognvecKasi cucreMa Xumuyeckux 3jieMeHToB [[.U. MennesieeBa. CTpoenue aroma.
[lepBble MOMBITKM KIACCH(PHUKAINKA XUMUYECKUX IEMEHTOB. lIoHSATHE O Trpymmax CXOJHBIX 3JeMeHTOB. EcTecTBeHHBIE ceMelcTBa
LIETOYHBIX METAJUIOB U rajoreHoB. biaropoansie rasel. [lepuoanueckuit 3akon I.M.Menneneea. [lepuoanueckas cucrema Kak €CTECTBEHHO —
Hay4YHOE KJIacCH(PMKALUs XUMHUYECKUX 371eMeHTOB. Tabmnunas Gopma mpencTaBieHus Kiaccu(UKAMN XUMHYECKUX 37eMeHTOB. CTpyKTypa
tabmuipl «lleproanueckas cucrema xummuueckux semenToB [I.M. MenneneeBa» (kopoTtkas Gopma): A- u b- rpynmsl, nepuoasl. Pusndeckuit
CMBICT TIOPSAKOBOIO 3J€MEHTa, HOMEpa Iepuo/ia, HoMepa rpynmbl (U1l 3J1EMEHTOB A-rpymm).
CrpoeHue atoma: siApo U 3JeKTpoHHas 00oJsiouka. CocTaB aTOMHBIX sJep: MPOTOHBI M HEUTPOHBL. M30TOmBI. 3apsa aTOMHOrO sjpa,
MaccoBO€ YHCII0, OTHOCUTENIbHAsA aToMHast Macca. CoBpeMeHHasi (GOpMyIUpPOBKa MOHATUS «XUMHUYECKUM 2JIEMEHTY.
DOnekTpoHHas 000JI0YKa aToMa: TOHITHE 00 SHEPreTHUYECKOM YPOBHE (RJIEKTPOHHOM CJIOE), €r0 €MKOCTH. 3arOJIHEHUE AJIEKTPOHHBIX
CJIOEB y aTOMOB 3JIEMEHTOB [IEPBOTO — TPETHETO Mepro1oB. CoBpeMeHHast OpMYITHPOBKA MEPHOJUUECKOTO 3aKOHA.

3HavyeHne nepuoanyeckoro 3akoHa. Hayunele moctmwkenust .M. MenpaeneeBa: ucmpaBiIeHHE OTHOCHTEIBHBIX AaTOMHBIX Macc,
HpeucxasaHHe CYHICCTBOBaHI/ISI HeOTKpBITI)IX OJICMCHTOB, HepeCTaHOBKI/I XUMHUYCCKHUX DJJICMCHTOB B HepI/IOJII/ILIeCKOﬁ CHUCTEMEC. >KI/13HI) 158
nestenpHOCTh J[.M. Menneneena.

JdemoncTpaumnu:

dusnyeckrue CBOMCTBA MIEIOYHBIX METAUIOB. B3anMogeilcTBue OKCHIOB HaTpus, maraus, (ocdopa, cepbl C BOJOW, HCCICIOBAHHE
CBOMCTB MOJYYEHHBIX TPOAYKTOB. B3anmoaeiicTBre HATpUs U KaJiks ¢ BOJoM. Du3nuecKkrue CBOMCTBA rajioreHoB. B3auMoelcTBre aastoMUHUS C
XJIOpOM, OPOMOM U HOJIOM.

Pa3nen 3. CTpoeHne BelecTBa.

DIEeKTPOOTPUIIATEIILHOCTh XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIC BHBl XUMHUYECKOW CBS3W: KOBAICHTHAs HEMOJISIPHAS, KOBAJICHTHAs
MOJISIpHAsl, MOHHAs. BaJeHTHOCTH JIEMEHTOB B CBETE AIEKTPOHHOU Teopuu. CrerneHb okuciaeHus. [IpaBuiia onpeneneHus: CTeeHe OKUCICHUS
2JIEMEHTOB.

JdemMoHcTpanum:

CornocraBnenre (GU3MKO-XUMHYECKHUX CBOMCTB COSAMHEHUHN C KOBAJCHTHBIMH U HOHHBIMH CBSI3SIMHU.

9 kJacc.

Paznen 1. MHoroo6pa3ne XuMH4YeCKHX peaKIuid.
Knaccugukanus XuMHUUECKUX peaklnii: peaklui COSANHEHMs, PAa3JIOKEHHs, 3aMelleHusi, oOMeHa. OKUCINTEbHO-BOCCTAHOBUTEIbHBIE
peakuuu. OKHCIUTENb, BOCCTAHOBUTENb, IPOLIECCHl OKHUCIEHUS M BOccTaHOBIEHUsA. (CoOCTaBil€HHE YpPaBHEHMH  OKHCIIHTEIbHO-
BOCCTAHOBMTEJBHBIX PEaKIMil ¢ HOMOIIBIO0 METO/1a HIIEKTPOHHOTO OajaHca.
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TennoBbie 3(h(heKThl XUMUYECKHX PeaKIUN. DK30TEPMUUECKUE U IHIO0TEPMUYECKHE peakiuu. TepMOXUMUYeCKue ypaBHEHHUS.

Pacuersl 10 TEPMOXUMHUUYECKUM YPABHEHUSIM.

CkopocTb XxuMuyeckux peakuuil. GaxkTopsl, BIUAIONIME HA CKOPOCTh XMMHUECKUX peakiuil. [lepBoHadanbHOENpeACTaBICHUE O

KaTajause.

OO6parumbie peakuuu. [ToHATHE O XUMUYECKOM paBHOBECHH.

XUMUYECKHE PEaKLMU B BOJHBIX PACTBOPAX. DJIEKTPOJUTHI U HEINEKTpoiauThl. Monbl. Katnonsl u annossl. ['mapaTHas Teopusi pacTBOpPOB.
DNeKTpOoIUTHYECKas JUCCOLMaluUs KUCIOT, OCHOBaHMM M cosieli. CnalOble M cuibHbIE 3eKTpoauThl. CreneHbp auccouuanuu. CTeneHb
auccolanuu. Peakiimu moHHOTro oOMeHa. YCJIOBHs TEUEHHS PEaKIuii HOHHOTO OOMEHa JI0 KOHIIA.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX COSAMHEHUHN B CBETE MPECTABICHUN 00 2JIEKTPOJIUTHUECCKOUTUCCOIIUAIINN U
OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX peakiuid. [ToHdaTre o ruiponnse comnen.

JdemoHcTpauuu:

[IpuMepsl 9K30- U SHAOTEPMHUYECKHUX PEAKIUN.

B3anmopeiicTBie IMHKA C COJSTHOM M YKCYCHOM KHCITOTOM. B3auMopencTBue rpaHyIMpOBaHHOTO [IMHKA U IMHKOBOMW TMBUTH CCOJISTHOM
KHCJIOTOM.

B3aumoneiictBue okcuna meau (I1) ¢ cepHo#t KUCIOTOM pa3HON KOHIIEHTPAIMH MPU Pa3HBIX TEMIIEpaTypax.

['openue yris B KOHIEHTPUPOBAHHOMW a30THOM KUCIIOTE.

['openue cepsl B paciiaBieHHON CETUTPE.

HcnbiTaHne pacTBOPOB BEIIECTB HA 3JEKTPUUYECKYIO TPOBOIUMOCTb.

JIBU)KEHHE HOHOB B AJIEKTPUYECKOM IIOJIE.

IIpakTuyeckue padboTbI:

WN3yuenue BIusiHUS YCIOBUM IPOBEICHNS XUMUYECKON PEaKIMU Ha €€ CKOPOCTb.

Pemrenue skcniepuMeHTANBHBIX 3a4a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEN U OCHOBAHUM KaK 3JIE€KTPOJIMTOBY

JlaGopaTopHble ONBITHI:

Peakuuu oOMeHa Mex1y pacTBOpaMH JIEKTPOIUTOB

Pacyernble 3a1a4n: Beruncienus no TepMOXUMUYECKUM YPABHEHUSIM PEAKLIUM.

Pa3nen 2. MHorooopa3sue BelecTB.

Hemerannsl. ['anorensl. Ilooxenne B MepUOAUYECKON CUCTEME XUMHUYECKUX DJIEMEHTOB, CTPOEHUE MX aroMOB. HaxoxneHue B
npupoze. PU3ndecKre 1 XMMUUYECKUE CBOMCTBA rajJoreHoB. [lonyyeHnre u nmpuMeHeHue rajoreHoB. Xnop. Gusnyeckue 1 XuMHIECKUE CBOMCTBA
xsiopa. Ilpumenenune xnopa. XnopoBogopona. @usnueckue cBoiictBa. [lomyduenune. ConstHas kucinota u e€ conu. KadecTBeHHas peakius Ha
XJIOpUI-UOHBI. Pacno3naBanue XJ0pua0B, OpOMUIOB, HOAHIOB.
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Kucnopon u cepa. Ilonoxenue kucinopona u cepol B I[ICXD, crpoenune ux atomoB. Cepa. Amnorponusi cepsl. Ousnyeckue u
xuMmuueckue cpoiictBa. Haxoxxnenue B mpupojne. IIpumenenue cepbl. CepoBonopon. CepoBonopoaHas KuciaoTa M ee cosid. KauecTBeHHas
peakuuss Ha cyabpua-uonbl. Oxcun cepel (IV). ®@usnueckue u xumuyeckue cpoicTBa. [Ipumenenue. CepHucTas KHCIOTa U €€ COJIH.
KavectBennast peakuus Ha cyiabpur-uonbl. Oxcua cepol (V). Cepras kucimora. XuMUYeCKUe CBONWCTBA Pa30aBICHHON W KOHIICHTPHUPOBAHHOM
cepHOil KucioThl. KadecTBeHHas peakiust Ha Cyiab(parT-HOHBL. XUMHUYECKHE PEAKIHH, JISKAlMe B OCHOBE IMOJYYCHHS CEPHOW KHUCIOTHI B
IIPOMBIIIIEHHOCTH. [I[puMeHEeHNe CepHOM KUCIIOTHI.

Aot u docdop. [Nomoxenne azora u dpocdopa B [ICXI, ctpoeHue nx aToMoB. A30T, (PU3HUECKHE U XUMHUECKUE CBOMCTBA, IMOJTyUYCHUE
u npumeHeHue. KpyroBopor asora B nmpupojie. AMMuUak: GU3NYecKue U XMMHYECKHE CBOMCTBA, MOJIy4YeHHE U npuMeHeHue. Coiau aMMOHUSL.
A3oTHas kucnota u ee cBoicTBa. OKUCIUTEIbHBIE CBOMCTBA a30THON KHUCIOTHI. [lomydeHne a30THOM KHCIOTHI B jJaboparopuu. XUMHUYECKUE
peaxiuy, Jexalire B OCHOBE MOJyYeHHs] Q30THOM KUCIOThI B TPOMBILUIEHHOCTH. [IpuMeHeHne a30THOM KucinoThl. Conu a30THOM KUCIOTHI U UX
MpUMEHEHHE. A30THBIE YI0OpEHH .

®dochop. Amnmotporust pocdopa. usznueckne u xumudeckue cpoictra Gocdopa. Oxcuna pochopa (V). Oprodocdopras kucimora u ee
cosu. docdopHbie y1oOpeHUs.

VYrnepon u kpemuuit. [lonoxxenue yrinepona u kpemuus B [ICXD, ctpoenne ux aromoB. Yriaepoa. Amiotponus yriaepoaa. dusnueckue
U XUMHUYECKHe CBOMCTBa yriiepoja. AncopOuus. YrapHblid Ta3, cBOMCTBa M (PU3UOJOTHYECKOE JEUCTBHE Ha OpraHU3M. YTJEKUCIBIN ras.
VYronpHas kucioTa U ee conu. KauecTBeHHbIE peakuu Ha KapOoHaT-uoHBI. KpyroBopoT yriepoaa B mpupoje. OpraHudeckue COeAMHEHUS
yriaepoja.

Kpemunii. Oxcun kpemuus (4). KpemuueBast kuciaora u ee conu. Cmexno. [Jemenm.

Meramnel. [lonoxenne MeraimoB B [ICXD JI.M.MenneneeBa, cTpoeHHEe MX aTOMOB. Mertamindeckas cBsizb. OHU3NUYECKUE CBOWCTBA
METaJUIOB. PsAl akTMBHOCTHM MeTa/uioB. XMMHYECKHE CBOWCTBAa MerauioB. OOmme cmocoObl moiaydeHus: MetamioB. CIlaBbl METAJIIOB.
Hlenouynsie Metamibl. [lonoxkeHNe MEI0YHBIX METAJUIOB B IEPUOJUUECKON CUCTEME, CTpOeHHE UX aToMoB. Haxoxnenue B mpupone. Maruuit u
KaJbIUH, UX BaxHelue coequHeHus. JKecTKoCTh BOJIbI U CIOCOOBI €€ YCTpaHeHHUS.

Amomunuii. TlonoxeHue amOMUHMS B TMEPHOJMYECKON cucTeMme, cTpoeHue ero atoma. Haxoxxaenue B mpupone. dusmueckue u
XUMHYECKHE CBONCTBA alFOMUHUSA. AMPOTEPHOCTh OKCUIA U THIPOKCH 1A AITFOMUHHUSL.

XKenezo. Ilonoxenue xene3a B MEPUOJUUECKON CHUCTeMe, CTpoeHue ero aroma. Haxoxknenue B npupoje. Ouznyeckue U XUMHUYECKHE
CBOMCTBA ejie3a. BakHelme coeTMHEHIs Kele3a: OKCHIbI, ruapokcu bl 1 coin xeresa (I1) u sxenesa (111).KauecTBeHHbIC peakiiny Ha HOHBIL.

JdemMoHcTpanum:

du3nyecKue CBOKUCTBA TAJIONEHOB.

[Tonyuenue XJI0pOBOIOPOAA U PACTBOPEHHUE €TO B BOJIE.

AnnorpomnHsle MoanduKauu cepbl. O0pa3ibl IPUPOAHBIX CYIb(GUAOB U CYIb(aTOB.
ITonmyyeHne aMmMHaka U ero pacTBopeHue B Bojge. O3HakoMJIeHHe ¢ 00pa3liaMu MPUPOJAHBIX HUTPATOB, ocdaron
Mojienu KpUCTaJUTMYECKUX PelIETOK aiMa3za U rpadura. 3HaKOMCTBO ¢ 00pa3liaMy PUPOIHBIX KapOOHATOB U CUIIMKATOB
3HAKOMCTBO ¢ 00pa3lamMH Ba)XHEHIINX COEAMHEHHM HaTpHs, Kajus, IPUPOAHBIX COCTUHEHUHN KajbliMs, PYAaMU >Kele3a, COCAUHEHUSIMU
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AJIFOMHHMHA. B32H/IMOI[CI>1CTBPIC MICJIOYHBIX, IICJIOYHO3CMCIIbHBIX MCTAJIJIOB 1 aJIIOMUHMUSA C BOI[OI>'I. Coxuranue »xeie3a BKHUCJIOPOAC U XJIOPEC.

IIpakTnuyeckue padoThI:

[Tony4yenue COJIIHONW KUCIIOTBI U U3Y4EHHE €€ CBOMCTB.

Pemrenne skcnepuMeHTaNIBHBIX 3a1a4 110 TeMe «Kucnopon u cepay

[Tonyuenue ammuaka u U3y4eHUe ero CBONUCTB.

[Tonyuenue okcuna yriepoaa (IV) u uzyuenue ero cpoiicts. Pacno3naBanue kapOOHATOB.

Pemenue sxcriepuMeHTaNIbHBIX 33J1a4 10 TeMe «MeTauibl U UX COEAUHEHUSY.

JlabopaTopHbIe ONBITHI:

BriTecHeHMe rajioreHaMu Apyr Apyra U3 pacTBOPOB UX COEIMHEHUH.

KauectBeHHbIE peakiuu cynb(ua-, cynbGuT- U cyabdar- HOHOB B pacTBOpe.O3HAKOMIIEHHE C

oOpa3amu cepbl U €€ NPUPOAHBIMU COECTUHEHUSIMH.

BsauMonelicTBre coeil aMMOHUS CO IIEJIOYaMU.

KauecTBeHHbIe peakiuy Ha KapOOHAT- U CUIIMKaT-UOHbL. KauecTBeHHas peakliys Ha yriIeKUCIIbIN ras.

N3yuenne obOpasioB MeTamuioB. B3ammomelicTBie METaIOB ¢ pacTBOpamMu cosieil. O3HaKOMIJICHHE CO CBOMCTBAMHU U TPEBPAIICHUSIMHU
KapOoOHaTOB U TUApoKapOoHaToB. llonmydeHue ruppokcuia amOMHUHHS M B3aUMOJICHCTBHE €ro ¢ KUCIOoTaMu M Iieroyamu. KadecTBeHHbIE
peaxiuy Ha noHsl Fe?* u Fe®*

PacuyerHsble 3a1aum:

Borunicnenuss mo XUMHYECKUM YpaBHEHHMSIM MaccChl, 00bEMa MM KOJMYECTBAa BEIIECTBA OJHOIO M3 MPOJIYKTOB PEAKIMH IO Macce
HCXOJHOTO BEIEeCTBa, 00bEMY MM KOJIMYECTBY BEIIECTBA, COJIEPKAIIETO ONPEIEIEHHYIO J0II0 TpUMeEceH.

Pa3nen 3. Kparkuii 0630p BaskHelIIMX OPraHuYeCcKUX BellecTB.
[Ipenmer oprannyeckoit xumuu. Heopranmdeckue M OpraHMYECKHE COEIWHEHHS. YTIEpoJ — OCHOBa KM3HU Ha 3emie.
Oco0eHHOCTH CTPOEHUS aToMa yriepoja B OpraHMUeCKUX COCIUHEHUSIX.

VYruneBopoponsl. IlpenenvHbie yriaeBogopoasl. MeTtaH, 3TaH, IPOMAaH — MPOCTEHIINE MPEACTABUTENN MPEIEIbHBIX YIJIEBOJIOPOIOB.
CrpykrypHble (DOPMYINBI YIIeBOAOPOJOB. ['OMOJOrMYecKHil psii MpeAeNbHBIX yriaeBoaopoAoB. ['omonoru. dusznueckue U XUMUYECKHE
CBOICTBA MpeAETbHBIX YTIEBOAOPOI0B. Peakunu ropenus u 3amenienus. HaxoxaeHnue B npupoje NpeaelbHbIX yriieBoaopoaoB. [lpumenenue
MeTaHa.

HenpenenbHubie yrieBoaopojibl. DTUIECHOBBIA psAJ HEMPEAENbHBIX YIJIEBOAOPOAOB. OTwieH. dusnyeckue U XMMHUUYECKHE CBOMCTBA
ATUJIEHA.

A]_[eTI/IJ'ICHOBHﬁ pAA HEIIPEACIBbHBIX YIJIECBOAOPOOOB. AHCTI/IJ'ICH. CsolicTBa allCTHUJICHA. HpI/IMeHCHI/Ie allCTHUJICHA. HpOH?»BOI[HBIe
YrieBo4OpOd0B. KpaTKI/Iﬁ O630p OpPraHNU4YCCKUX COCIUHEHHUN: OJHOATOMHEIE CIINPTHI, Kap6OHOBBIC KHUCJIOTHI, CJIOXHBIC B(bI/IpBI, JKHUPBI,



YTIICBOJIbI, AMUHOKHUCIIOTHI, OeTTKU. PoIib OETTKOB B OpraHusme.
[ToHsiTe O BBICOKOMOJICKYJISIPHBIX BemiecTBaXx. CTPyKTypa MOJMMEPOB: MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO, CTEICHb
HOJII/IMepI/I3aHI/II/I. HOJH/IBTI/IJIGH, HOJII/IHpOHI/IJICH, HOJII/IBI/IHI/IJIXJIOPI/II[.

JdemoHcTpaumnu:
Moienu MoJIeKyl OpraHu4ecKuX coelMHeHui. ['openne yrieBogopo10B 1 0OHApyK EHUE NPOAYKTOB UX FTOPEHUSI.

KauecTBennas pCaKknus Ha 5TUJICH. HonyquI/Ie OTHUJICHA.

PacTBOopenue aTuoBoro cnupra B Bojie. PacTBopeHue rimieprHa B BOJIE.
[Tonydyenue u cBOMCTBA YKCYCHOM KHUCIOTHI. MccnemoBanne CBOMCTB KUPOB: PACTBOPUMOCTb B BOJIE U OPTraHUYECKUXPACTBOPUTEIISAX.

KauecTBeHHBIE peakliny HA IIFOKO3Y U KpaxMall.
O3HakomiieHHE ¢ 00pa3aMy U3AEIUN U3 OJINITUICHA, TOJIUIPOIIIICHA, TIOJTUBUHUIXJIOPUIA.
[IpakTrueckue pabOThl CrPyNNUPOBAHBI B OJIOKM —XUMHUYECKHE TPAKTUKYMBI, KOTOPbIE CIIy’KaT HE TOJIBKO CPEICTBOM 3aKpEIJICHUS] YMEHUH U
HaBBIKOB, HO TaK)K€ U CPEJICTBOM KOHTPOJIS 32 KaYECTBOM UX C(HOPMHUPOBAHHOCTH.

1. TEMATHUYECKOE IVTIAHUPOBAHUE

8 kiace
Ne n/m Tema KoanuecTBo N3 nux
JacoB MPAKTHYECKUX KOHTPOJbHBIX
1 IlepBoHavaJbHbIE XUMHUYECKHE MOHSITHS 25 3 1
2 Kucsiopon 4 1
3 Bonopon 3 1
4 PacTtBopnl. Bona 7 1 1
5 OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COeTMHEeHN I 10 1 1
6 Ilepuoanyecknii 3aKOH H MepUOINMYECKAsT CHCTEMA 7 1
xumunueckux 3jemenToB .M. MenneneeBa. CtpoeHnue
aToMa
7 Crtpoenue BemecTBa. XMMHYECKas CBSA3b 9 1
8 3akon ABoraapo. MoJisipHblii 00beM razoB 3
9 I'ajorennl 2 1 1
Hroro | 68 8 6
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9 kiacce

Ne ni/m Tema KounuyecTBo N3 Hux
4acoB MPAKTHYECKUX KOHTPOJIbHBIX

1 IToBTOpeHHE OCHOBHBIX BONMPOCOB Kypca 8 kJacca 3

2 Teopus J1eKTPOJTUTHYECKON TUCCONUALIMU 13 2 1

3 I'anoreHnl 5 1

4 Ioarpynmna KucJjopoaa u cepsl 6 1

5 Ioarpynmna a3ora u ¢ochopa 8 1

6 Ioarpynna yrJjiepoaa u KpeMHHA 9 1 1

7 MeTaJuibl 13 1 1

8 Opranuyeckne coeTHHEHUsI 11 1
Hroro | 68 7 4
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