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IHosicHuTeIbHAA 3aNUCKA

PaGouas mporpamma mo xumuu st 8 - 9 kmaccoB sBiseTcst yacTbio OCHOBHOM 00pa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO OOIIIETO
obopazoBannss MBOVY «lIaraumnkas COII» u cocraBiieHa B COOTBETCTBHH ¢ DenepaabHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOro obOmiero o6OpazoBanus (Ilpmka3 MunucrepctBa oOpazoBanuss W Hayku PO ot 17.12.2010 Nel897 «OG6
yTBEpKACHUH (heepaIbHOro TOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJApTa OCHOBHOTO 00IIero oOpa3oBaHusA» (C M3BMEHEHUSMU U
nononHeHusMu ot 29.12.2014, 31.12.2015), pexomenaanusimu «IIpuMepHOii nporpaMmMbl OCHOBHOTO 00IIEro 00pa30BaHUs M0 XUMUH 8-
9 kmacce» (Pabouei mporpammel npeaMmerHor JmHUM yaeOHUkoB I'. E. Pymsutuca, @. I'. ®enpamana. ®I'OC. Xumus. 8-9 kmaccer:
mocoOue I yuuTeser olieoOpa3oBaTenbHbIX yupexkacHuit, cocT. I'apa H. H., M. «IIpocsemenue», 2011 r.;) u opueHTHpOBaHA Ha
pean3anuio B eHTpe 00pa30BaHMs €CTECTBEHHOHAYUYHOW W TEXHOJIOTUYECKOW HampaBlieHHOcTel «Touka pocTay, CO31aHHOTO Ha 6asze
MBOY «lstanukas COIL» ¢ menpro pa3BUTHA y OOYYalONIMXCS E€CTECTBEHHOHAYYHOH, MaTeMaTW4ecKoH, HH()OpMaIMOHHON
IPaMOTHOCTH, (OPMHUPOBAHHS KPUTUYECKOTO W KPEAaTUBHOTO MBIIUICHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOU
HAIPaBJIEHHOCTH, & TAKXKE JJI1 IPAKTUUECKON OTpadOTKH yueOHOro Marepuala 1o y4yeOHbIM npeameTram «DPusukar», «Xumus»,
«buonorus.

Ha 06a3e mnentpa «Touka pocta» oOecreunBaeTcs peanu3aus oO0pa3oBaTENbHBIX MPOrpaMM ECTECTBEHHOHAYYHOH W
TEXHOJIOTUYECKOI HampaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAaHUSMH 3aKOHOAATENHCTBA B chepe 0OpazoBaHHS H C
yuétoM pekoMmeHmanuii ®DenepanbHOro omneparopa ydeOHOro mnpeamera «XuMmus». OOpaszoBarenbHas HporpaMma IO3BOJSET
MHTETPUPOBATh peaTU3yeMble 3/1€Ch MOJIXOJbl, CTPYKTYpPY M COJAEp:KaHME IpHU OpraHu3aluu oOydeHus xumuu B 8—9 kiaccax,
BBICTPOEHHOM Ha 0a3e J1to00ro M3 JOCTYMHBIX ydeOHO-Mertoauyeckux komiiekcoB (YMK). Mcnonb3oBanue obopynoBaHus LEHTpa
«Touka pocTa» O3BOJISET CO3/1aTh YCIOBHSL:

* JUIsl paCIIUPEHUS COJIepKaHMsI IIKOJIBHOTO XMMUYECKOr0 00pa30oBaHus;

* JUIs IOBBILIEHUS T03HABATEIbHON aKTUBHOCTH 00YYarOIIMXCSl B €CTECTBEHHOHAYYHOM 00J1acTu;

* U pa3BUTHUS JIMYHOCTU peOeHKa B Ipolecce OOydeHUs XMMHH, €ro CIocoOHOCTeH, (popMupoBaHHS M YIOBIETBOPEHHUS
COLIMAJIbHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTEN;

«171s1 paboThl ¢ OJapEHHBIMH MIKOJFHUKAMU, OpPTaHU3allMU WX Pa3BUTHUS B Pa3NUYHBIX 00JacTSIX 00pa30BaTENbHOMN, TBOPUYECKOM
NeSITENIbHOCTH.

[Tpumensisi nudpoBbie JadOpPaTOpUM Ha YPOKAaX XUMHH, YYall[Mecsi CMOTYT BBIIIOJHUTH MHOXXECTBO JIa0OpaTOPHBIX paboT M
HKCIIEPUMEHTOB 10 MPOTrPaMMe OCHOBHOM IIIKOJIBI.

KpaTkoe onucanue noaxoA0B K CTPYKTYPHPOBAHUIO MATEPHATIOB
B oopazoeamenvnoii npozpamme (OII) npeocmaenenvt cinedyroujue pazoenvi:
1 .MeTOJIBI HN3YUCHHUA BEIICCTB U XUMHNYCCKUX SIBJICHUH. BKCHepI/IMeHTaﬂBHIﬂe OCHOBBI XUMHH.
2 . TlepBoHava bHBIC XUMHUYECKUE TTOHSTHSL.
3. PacTBopbL.



4.0OCHOBHBIE KJIacChl HEOPTAaHUYECKUX COEAMHEHUH.

5. Teopust 3MEKTPOIUTHUUECCKOUIUCCOIIUAIINH.

6. XumMudeckue peakiuu.

7. XMMUYECKHE DJIEMEHTHI (CBOMCTBA METAJJIOB, HEMETAJIOB Ml X COCTMHECHUM ).

B oCHOBY BbIZICTICHUS TaKWUX pa3/eioB 3aJI0)KEH XUMHUYECKHU SKCIEPHUMEHT, TPAAUIIMOHHAS cHucTeMa m3ydeHusi Xumuu. OcHOBHOU (opmoit
y4eOHOUM AESITeNTbHOCTU SIBISICTCS XMMHUYECKUN OSKCIIEPUMEHT, TPOBOJAMMBIN B BHUAC JA0OPATOPHBIX, MPAKTUYECKUX pPadOT M JACMOHCTpPAIIUU.
JIeMOHCTpalIMOHHBIN AKCIIEPUMEHT MPOBOJIUTCS B TOM CIIydae, €CJIU OH OIACEH JIJISl BHIMOTHEHUS YUaTUMUCS WIIM UMEIOIIHICS TPHUOOpP MpeICTaBIIeH B
€AMHCTBEHHOM 3K3EMILISIpE.

Juist m3ydeHus npeaMera «XUMHUsD> Ha 3Tane 0CHOBHOro 001ero odopazosanust orsoaurcs 140 yacos: § kiacc - 68 yacos; 9 kinacc —68 yacos.

JlanHast oOpazoBarenbHas MporpaMMa 00eCIeYnBaeT YCBOCHHE YUYAIIMMHCS BXHEHIINX XUMUYECKHX 3aKOHOB, TEOPUH W TIOHSTHIA,

dbopMupyeT MmpencTaBiIeHUE O POJIM XMMHH B OKPYXKAIOIIEM MHpPE U KU3HU yenoBeka. [Ipym 3TOM OCHOBHOE BHUMAaHHE YIENSAETCS CYIIHOCTH
XUMHUYECKUX PEaKlUi U METO/IaM UX OCYIIECTBICHUSI.

OnHuUM M3 OCHOBHBIX TMPHUHIMIIOB MOCTPOEHHUSI MPOTPAMMBbI SIBISETCS MPUHIMI JOCTYIMHOCTH . DKCHEPUMEHTAIbHBIC TaHHBIC, MOJYYCHHbBIC
yUYaIIUMHCS TPU BBIMOJHEHUH KOJIUYECTBEHHBIX OIMBITOB, MO3BOJSIOT yYaIlMMCS CaMOCTOSATEIBHO JENIaTh BBIBOJBI, BBISBISATH 3aKOHOMEPHOCTH.
[Toaxompl, 3a7105)KEHHBIE B COAEPKaHUE TIPOrPAMMBI Kypca, CO3/1al0T HEOOXOAMMbBIE YCIOBHS JUIsl CHCTEMHOTO YCBOSHUS YUAIIUMUCS OCHOB HAYKH, IS
o0ecriedeHrs pa3BUBAOIIETO U BOCIIUTHIBAIOIIETO BO3JCHCTBYS 00YUeHHS HA TUYHOCTH YJaIlerocs.

dopMupyemMbIe€ 3HAHUS JTOJDKHBI CTaTh OCHOBOM CUCTEMBI YOSKACHHH MKOJIbHHUKA, IICHTPATBHBIM SIIPOM €T0 HAYYHOTO MUPOBO33PEHHS.

Onucanue MmaTepuaJIbHO-TEXHUYECKOH 0a3bl HeHTpa «Touyka pocrtay,
HCI0JIb3yeMOr o0 IJIsl peajiu3anuy 00pa3oBaTe/IbHbIX IPOrpaMM B paMKax NpenogaBaHusi XUMHHU

Hudgposaa (komnviomepnas) nadopamopus (LJI), nporpaMMHO-aNmapaTHbIi KOMIUIEKC, JaTYMKOBas CUCTeMa — KOMIUIEKT Yy4eOHOro
000pyI0BaHUs, BKITIOUYAIOIIUN U3MEPUTENBHBIN OJI0K, MHTEp(DEIC KOTOPOTO MO3BOJIET 00ECIEYNBATh CBS3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U HAOOP
JAaTYUKOB, PETUCTPUPYIOLINX 3HAUEHHS Pa3IMUHbIX (PU3NYECKUX BETUYHH.

Jamuux memnepamypsl niamuno6vlii — NPOCTON W HANEKHBIN NaTUMK, NPEAHA3HAUEH A U3MEPEHHs TEMIEPATypbl B BOJHBIX pacTBOpax WU B
ra3oBbix cpenax. MMeer paznmunsbiii auana3zoH usMmepeHnid ot —40 no +180 °C. TexHuuyeckne XapakTepUCTUKH AAaTYMKa YKa3aHbl B UHCTPYKIMH IO
dKCIUTyaTaluuu. Jamuux memnepamypsl mepmonapuulii NpeaHazHadeH uisl u3mepenus temmepatyp 1o 900 C. Mcnons3yercs npu BBITOJIHEHUU
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp IIaMEHH, IUIaBJICHUS U pa3IoKEHUs BEIIECTB.

amuux onmuyeckoi niomuocmu (Koaopumemp) — NpeIHA3HAYEH Il U3MEPEHMS ONITUYECKON IIJIOTHOCTH OKPAIIEHHBIX pacTBOpoB. Mcnonb3yercs
IIpU U3y4eHUH TeM «PacTBopbD», «CKOPOCTh XUMUYECKHUX PEAKIUI», ONIPEAEIEHUN KOHIIEHTPAL[MK OKPAILIEHHBIX HOHOB.

Jamuuk pH nipeHa3zHaueH A U3MEPEHUs BOJIOPOIHOTO moka3aTens (pH) BOJHBIX pacTBOPOB B pa3IMYHBIX MCCIEIOBAHUAX OOBEKTOB OKpPYKaIOIIEeH
CpEBbl.

Hamuux 31eKkmponpoeoonocmu TpeAHA3HAUYEH JUISI U3MEPEHUs YAEIbHOM 3JIEKTPONPOBOJHOCTU KHUAKOCTEH, B TOM 4YUCJIE M BOJIHBIX pPacTBOPOB
BeulecTB. [IpuMeHseTcs npu U3yuyeHUH TEOPUH JIEKTPOJUTHUECKON AUCCOLUALMM, XapaKTEPUCTUK BOIHBIX PACTBOPOB



damuux xn10puod-uono6 MCHOIb3YEeTCS I KOJUYECTBEHHOI'O ONIPENEIICHUs COAEpPXaHUs HMOHOB XJIOpa B BOJHBIX pacTBOpax, IOYBE, MPOJIYKTaX
nutanusa. K natuuky nmojkirodaercs MoHoceneKTHUBHBIN anektpon (MCD) (paboumii anekTpon), MOTEHLMAT KOTOPOTO 3aBHCUT OT KOHILEHTpPALUU
OIIpeIeNIIEMOr0 HOHA, B JAaHHOM ciydae oT KoHueHTpanuu annoHoB Cl. Ilotenuman MCD ompenenstoT OTHOCHUTENBHO 3JIEKTPOJia CPaBHEHUS, KaK
MIPaBHUIIO, XJIOPCEPEOPSHOTO.
Jlamuyux Humpam-uoHo6 TpeIHa3HAYEH ISl KOJMYECTBEHHOTO OIMPEICICHHSI HUTPATOB B PA3IMYHBIX O0BEKTaX OKPYKAIOIICH CPEbl: BOJAEC,0BOINAX,
bpyKTax, KOIOACHBIX M3ICTHUAX U T.JI.
Mukpockon yughpoeoit penHazHaueH Uit U3y4eHHus (OPMbI KPHCTAIIOB U HAOIIOJCHUS 32 POCTOM KPUCTAJLIOB.
Annapam 0na npoeedenusn xumuueckux peaxkyuii (AIIXP) npenHazHadyeH s MOJYyYEHUS U IEMOHCTPAIIUU CBOMCTB TOKCUYHBIX IAPOB U Ta30B.
OTH BEIIECTBa MOIYYAIOTCs B KOJIOE-peakTope, U Ipu HarpeBanuu (Wim 06e3 HarpeBaHUs ) ra3000pa3HbIe BEIIECTBA MPOXOIAT YepE3MOTIIOTHTEIbHbIC
€MKOCTH (HacaJKu) ¢ pacTBOpPaMH PEareHTOB, BCTYMAIOT C HUMHU B peakiuio. M30BITOK raza morjomaercs )XUIKUMHA U TBEPABIMU peareHTaMu, a
TaK)K€ aKTUBUPOBAHHBIM YTJIEM. ATapaT yaiie BCEro MCIOJIb3YIOT IS MOJYYSHHUS U JEMOHCTpAIlMi CBOMCTB XJiopa, cepoBogoponaa. Ilpubop ons
0emMoHcmpayuu 3a6UCUMOCIU CKOPOCHU XUMUYECKUX PeaKyuil om paziuyHslX )aKkmopoe VCTONb3YIOT MPU W3YYCHUH TEMbI
«CKOpPOCTh XMMHUYECKOW PEAKIUU» W TEIUIOBOTO 3PdeKTa XuMHUeCKUX peakuuid. [Ipubop maét BO3ZMOKHOCTH IKCHEPHUMEHTATBHO HCCIICIOBATH
BIUSHUE HA CKOPOCTh XMMHUYECKHX pPEaKIUi CIeAYIomuX (HaKTOPOB: MPUPOJBl PEardpyroIIMX BEIECTB, KOHIEHTPALUUA PEarupyrollux BeLIECTB,
IJIOMIAIM TPaHUIEI pazzenia Ga3 B FeTEPOreHHBIX CUCTEMax (IMMOBEPXHOCTU COMPUKOCHOBEHUSI MEXAY PEarupyroIIMMH BEIIECTBAMHU), TEMIIEPATYPHI,
KaTajan3aTopa, MHTHOUTOpA.
Ilunemka-0o3amop — npucnocoOiieHue, HCIOJIb3yeMOoe B J1a0OpaTOpUM Uil OTMEPUBAHHUS ONpPENENEHHOTO 00béMa >kuAKocTH. IluneTtku
BBIMTYCKAIOTCS TIEPEMEHHOT0 U TTOCTOSIHHOTO 00b&éMa. B KOMITIIEKTHI 000pyI0BaHUS JJII METUIIMHCKUX KJIACCOB BXOJAT yIOOHBIC MUTIETKH - J103aTOPBI
OJTHOKaHAJbHBIE, TO3BOJISIFOIINE HACTPOUTH HEOOXOAUMBIN 00bEM 0TOMPAEMOIl JKUIKOCTH B TPEX pa3NIUYHBIX JTUANa30HAaX.
Bana komounuposannaa npeaHasHaueHa Juisl HarpeBa CTEKISIHHBIX U (papPOpoBBIX COCY/I0B, KOI/1a TpeOyeTcsl co3AaTh BOKPYT HarpeBaeMoro cocysa
paBHOMEpHOE TEeMIepaTypHOe ToNie, M30€KaTh WCIONb30BAHMUS OTKPBHITOTO IUIAMEHM U pacKal€HHOW »siekTpuueckod crnupanu. Kopryc
KOMOWHHUPOBAHHOM O0aHU c/ieliaH U3 amoMUuHUA. JKUAKOCTHAS YacTh KOMOMHUPOBAHHOW OaHU 3aKPBIBAETCS KOJBIIAMU PA3JIMYHOTO THAMETPA.
Ilpuébop ona nonyuenus 2a306 VCNONB3YETCS NJs MOJIY4YeHHs] HEOOJBIIMX KOJMYECTB ra3oB: BOAOPOJA, KHCIOpoaa (M3 MEepoKcHIa BOJOpOJA),
YTJIEKUCIIOTo rasa.

l. IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEBHOI'O TIPEIMETA «XAMMST» B OCHOBHOM IIKOJIE
M3yueHne XMMHUM B OCHOBHOM IIIKOJIE HAMIPABIIECHO HA JOCTH)KEHHE 00yUYaroIIMMUCS INYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX Pe3yIbTaTOB
OCBOEHUS y4EOHOTr0 IpeIMeTa.

JIMuHOCTHBIE PE3yabTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHMs JOCTUTAIOTCS B X0Jie 00yueHHs] XUMHUU B €IMHCTBE Y4eOHOH 1
BOCIIUTATENbHOH esATebHOCTH OpraHu3alui B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCHMCKMMHU COLMOKYIBTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, IPUHATHIMH B OOIIIECTBE MPaBUIIaMU 1 HOPMaMHM MOBEJIEHHSI, U CITIOCOOCTBYIOT ITPOIlEccaM CaMOTIO3HAHUS, CAMOPa3BUTHS U
COLIMANTN3ALUH 00yYarOIIUXCSL.



JInuHOCTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM UHUCIIE B YACTH!
Ilampuomuueckozo éocnumanus

1. HIEeHHOCTHOrO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEANIO, IOHUMAaHUsI 3HAUEHUSI XMMUUYECKOMN
HAyK{ B )KU3HHU COBPEMEHHOTO 00IIeCTBa, CIIOCOOHOCTH BJIaJETh JOCTOBEPHON HH(OPMAINEH 0 MepeoBbIX JOCTHKEHUIX U OTKPBITHAX
MHUPOBOW M OT€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUX 00 YCTPOWCTBE MUPA U OOIIECTBA;

Fpam@ancxoeo socnumanHuA

1. MMpEACTABJICHHUA O COUAJIBHBIX HOPMaAX U MpaBUjIaxX MEKINIHOCTHBIX OTHOIIICHUN B KOJIZICKTUBEC, TOTOBHOCTH K p33H006p33HOI71 COBMECTHOI
ACATCIIbBHOCTHU IIPU BBINTOJITHCHUN y‘-IC6HI>IX, IMMO3HAaBAaTCJIbHBIX 3a/ia4, BBIIIOJIHCHUHU XUMHUYCCKUX SKCIICPUMECHTOB, CO3JJaHUN y‘IC6HI)IX IIPOCKTOB,
CTPEMJICHHA K B3aMMOIIOHMMAHHWIO U B3aUMOIIOMOIIHX B ITPOLECCE 3TOM y‘-IG6HOﬁ JACATCIIBHOCTH, TOTOBHOCTH OLICHNWBATDH CBOE ITOBEACHUEC U
IOCTYIIKH CBOUX TOB&pHIlIGfI C IMO3ULIUN HPABCTBCHHBIX U IIPABOBBIX HOPM C yLIéTOM OCO3HaHUA HOCJICIICTBI/Iﬁ IMOCTYIIKOB;

l[ermocmu HAYYHO20 NO3HAHRUA

1. MHpOBO33pEHUECKUX MPEACTABICHUI O BEIIECTBE U XUMUYECKON PEAKIMH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BU TUS HAYKU U
COCTABJISIOLINX OCHOBY JUJIsl IOHMMAaHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA; IPEJCTAaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
MIPUPOJIbI, B3AaUMOCBA35X YEJI0BEKA C IIPUPOJHOMN CPEOH, O POIU XUMHUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

2. TI03HABaTCIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA ITOJTYUYCHUC HOBBIX 3HAHUM 110 XHUMHU, HCO6XOI[I/IMBIX I 00BSICHEHHS Ha6J'IIOI[aeM]':>IX
IIponeccoB U HBJ'IeHPIfI;

3. IO3HABaTEIbHON U HH(bOpMaHHOHHOﬁ KYJIbTYpPBbI, B TOM YHCJIC HABBIKOB CaMOCTOSITEIbHOM pa6OTLI C y‘Ie6HLIMI/I TCKCTaMHu, CnpaBquoﬁ
HHTepaTypOﬁ, AOCTYIIHBIMH TEXHUYCCKUMHU CPCACTBAMU I/IH(I)OpMaI_[I/IOHHBIX TeXHOHOFHﬁ;

4. wuHTepeca K 00y4EHUIO M TO3HAHUIO, JTI0003HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K caMO0Opa30BaHUIO, HCCIIEI0BATENbCKON
NesITeIbHOCTH, K 0OCO3HAHHOMY BbIOOpY HAIpaBIEHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

Dopmuposanus Kyaiomypvl 300p06bs

1. oco3HaHus HOCHHOCTHU KNU3HU, OTBETCTBCHHOI'O OTHOIICHU K CBOEMY 310POBbI0, YCTAHOBKHU Ha 3,[[0p0BLII>'I O6p8.3 KHW3HHU, OCO3HAHUA
MOCJIEICTBUM U HCTIpUATHA BPCAHBIX IIPUBBIYCK (yHOTpe6J'ICHI/IH AJIKOT'0JIA, HAPKOTUKOB, KprHI/IH), HCO6XOIII/IMOCTI/I CO6J'IIO)1€HI/IH ImpaBUJI
0e30IMacHOCTH npu O6paH_[eHI/II/I C XUMHWYCCKHNMHU BCIICCTBAMU B 6LITy u peanLHoﬁ KH3HU,

Tpyooeozo éocnumanus

1. KOMMYHUKATUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUYECKOM M IPYTUX BUJIAX CATEIBHOCTH;
HMHTEpeca K MPaKTUYECKOMY U3yUeHHUI0 Mpodeccruid U Tpyda pa3IMuHOTO POJia, B TOM YKCJIE Ha OCHOBE MPUMEHECHUS MPEIMETHBIX 3HAHHH 110



XMMHH, OCO3HaHHOT'O BBIOOpA MHANBUAYAILHOW TPACKTOPUH MPOAOIDKEHHS 00pa30BaHUS C YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHU K
XUMUH, OOIIIECTBEHHBIX NHTEPECOB U MOTPEOHOCTEH;

IKonozuueckozo eocnumanus

1.

9KOJIOTHYECKH 1EIeCO00Pa3HOr0 OTHOIMIEHHS K TPUPOJIE KaK MCTOYHUKY JKU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMSI, TOHUMAHHMSI [ICHHOCTH
3JI0pPOBOTO M 0€30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (PH3NIECKOMY U TICUXHUYECKOMY 37J0POBBIO, OCO3HAHUS
[IEHHOCTHU COOJIOACHHMSI TPABMII OE30TACHOTO TIOBEICHUS TIPH paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIIHSIX, YIPOKAIOIINUX 3JOPOBBIO U KU3HH
JTIOJICH;

CIIOCOOHOCTH MTPUMEHSATH 3HAHUS, TOJTydaeMble TIPU U3YYCHUN XUMUH, JUIS PEIICHUS 3a/1a4, CBI3aHHBIX C OKPYKAIOLIeH IPUPOIHOHN Cpeloi,
MOBBIIIEHUS YPOBHS 3KOJIOIMYECKON KYIbTYPbI,0CO3HAHNUS TII00aIbHOIO XapaKTepa SKOJIOTHYECKUX MTPO0JIeM U ITyTel UX pelieHus
IIOCPEICTBOM METOA0B XUMMUH;

9KOJIOT'HYCCKOI'0 MBIIIIJICHU, YMCHU PYKOBOACTBOBATHCA UM B HO3H3.B3TCJ'IBHOI>1, KOMMYHHKaTHBHOﬁ n COHH&HBHOﬁ IIPAaKTHUKCE.

MeTtanpeamMeTHblie pe3yJbTaThl

B cocraBe MeTanpeaMETHBIX pe3yabTaTOB BBIACISAIOT 3HAUUMbIE JIIs1 POPMUPOBAaHUS MUPOBO33pEHUS OOIIEHAaYyYHbIE TOHATHS (3aKOH, TEOPHS,
MIPUHIIMIL, TUIIOTE3a, PaKT, CUCTEMA, POLIECC, IKCIIEPUMEHT U JIp.), KOTOPbIE UCIIOIB3YIOTCSI B €CTECTBEHHOHAYUHBIX YYEOHBIX NMPEAMETax U
MO3BOJISIOT HAa OCHOBE 3HAHUHN M3 3TUX NPeAMETOB (POPMUPOBATH MIPECTABICHHE O 1IEIOCTHONW HAYy4YHOM KapTHHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIE
neiicTBUs (IM03HaBaTENbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), KOTOpPBIE 00ecreunBatoT (POPMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbBHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOH 1eATeIbHOCTH.

MeranpeaMeTHbIE Pe3yIbTaThl OCBOCHHS 00pa30BaTEIIHLHOM MPOTPAMMBI IO XUMHUHU OTPAXKAIOT OBJIAJIEHNE YHUBEPCAIbHBIMU MTO3HABATEIHHBIMH
IEWCTBUSIMHU, B TOM YHCIIE:

bazoevimu nocuueckumu oeticmeusamu

1.

YMCHHUEM HCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUSA IMTPHU OCBOCHUHA 3HAHHI: PaACKpPBIBATE CMBICII XUMHYCCKUX THOHSITHH (BBI}IGJ'I?ITI) ux
XAapPaKTCPHBIC [TPU3HAKU, YCTAHABJINBATL B3aUMOCB3b C APYTHUMU HOHHTI/IHMI/I), HUCIIOJIB30BaTh IMOHATHUA IJIA 0OBSICHEHNS OTACIBHBIX (I)aKTOB n
ﬂBJ’ICHHfI; BBI6I/IpaTI) OCHOBAHUSA U KPUTCPUU IJIA KJ'IaCCI/I(bI/IKaHI/II/I XHUMHUYCCKHUX BCHICCTB U XUMHYCCKHUX peaKHHﬁ; YCTaHABJIMBATb MPUYUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00beKTaMU HU3YUCHUSA; CTPOUTD JIOTUYCCKUC PACCYKACHUSA (I/IH,Z[yKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHAJIOT I/II/I); ACJIaTh
BBIBOAbI U 3aKJIIFOUYCHU A,

yMEHHEM MPUMEHATH B TPOIECCe TO3HAHUSI CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCTIOIb3YEMbIE B XUMUH, TIPEOOPA30BHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMUHU MOJICIIbHBIC TTPEICTABICHIS — XUMUYECKUI 3HAK (CHMBOJI DJIEMEHTA), XUMHUEcKast (hopMya U ypaBHEHUE



XHUMHYECKOH p€aKy — IIpHU PCIICHUN y‘le6HOH03HaBaTeHBHHX 3aga4, C y‘léTOM 9TUX MOACIBbHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ BBIABJIATH U
XapaKTCPU30BaTh CYHICCTBCHHBIC ITPU3HAKU N3YYACMBbIX 00BEKTOB — XMMHUUECCKHX BCIICCTB 1 XUMHNYCCKHX peaKHHﬁ;

bazoevimu uccneoosamensvckumu oelucmeuamu

1.

YMCHHEM UCIIOJIB30BaTh NOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHA, a TAKKC B KaUCCTBC OCHOBBI JIJI (bOpMHpOBaHI/ISI
TUIIOTE3LI 10 NPOBCPKE NPABUIIbHOCTH BBICKA3bIBACMBIX Cy)KI[GHPIfI;

MPUOOPETEHHUE OIBITA IO IIAHUPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YYCHUYECKUX YKCIIEPUMEHTOB: YMEHUE HAOII0IaTh 32 X0 JIOM
poriecca, CaMOCTOSITEIBHO MPOTHO3UPOBATE €T0 PE3YIbTaT, (opMyTupoBaTh 000OMICHNS U BHIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O IPOEIaHHON paboTe;

Pabomoii c unghopmavueit

1.

YMEHHEM BBIOMPATh, aHATTU3UPOBATh U UHTEPIPETUPOBATH HH (YOPMAIIHIO PA3IMYHBIX BUAOB U (POPM NPEICTABICHHUS, TIOIYIaeMYI0 U3 Pa3HBIX
HCTOYHUKOB (Hay4HO-NONYJIsIpHAsl IMTEPATYpa XMMUUECKOIO COJIEpKaHus, CIIpaBOYHbIE 1ocolus, pecypcebl IHTepHETa);

YMCHHUEM IIPUMCHSATDH PA3JIMIHBIC MCTOAbBI U 3aIlIPOCHI ITPU ITOUCKE U 0T60pe I/IH(l)OpMaI_[I/II/I " COOTBCTCTBYHOIINUX NAHHBIX, H606XOI[I/IMLIX JUIA
BBITIOJIHCHUA y‘ICGHI:IX 1 IO3HAaBaTCJIbHbBIX 3aJa4 OHpeI[eJIéHHOFO THIIA, HpI/IO6p€T€HI/I€ OIIbITa B 00JIACTH UCIIOJIL30BAHUS I/IH(i)OpMaLII/IOHHO'
KOMMYHHKATHUBHBIX TGXHOJ’IOFI/Iﬁ, OBJIaACHUC KyJ'II:TypOfI AKTUBHOI'O UCIIOJIB30BaAHUA Pa3JINYHBIX ITIOUCKOBBIX CUCTEM,

YMCHHUEM UCITIOJIB30BATh U AHAJIM3UPOBATH B MPOLICCCE yqe6H0171 U UCCIEI0BATENbCKOMN AEITEIbHOCTH I/IH(I)OpMaLII/IIO O BIIMSAHHH
MMPOMBIINIJICHHOCTH, CCJIIbCKOT'O XO35ICTBa U TPAHCIIOPTA HAa COCTOAHUC Oprmammeﬁ HpHpO,Z[HOfI CpeabIl;

Ynueepcaﬂbubmu KOMMYHUKAMUGHbBIMU oelicmeusamu

1.

YMEHHEM 3a/1aBaTh BOIPOCHI (B XOJ€ TUaora u/ui IUCKYCCHH) M0 CYIIECTBY 00CYKIaeMoi TeMbl, POPMYJINPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEIIBHO BBIIIOJIHEHUS IPEUI0KEHHOM 3a7a4u;

HpI/IO6pCTeHI/IC OIIbITA MPE3CHTAINU PE3YJIbTATOB BBINIOJIHCHUA XUMHUYCCKOT'O SKCIICPUMCHTA (J'Ia60paTOpHOI‘0 OIIbITA, Ha60paTOpHOﬁ pa60TLI 1o
HCCIIEIOBAHUIO CBOMCTB BCIICCTB, yqe6Hor0 HpoeKTa);

3aMHTCPCCOBAHHOCTE B COBMECTHOM CO CBCPCTHUKaAMU MMO3HABaTEILHON 1 HCCHC}IOB&TGHBCKOﬁ ACATCIBHOCTH IIPpHU PECHICHUH BO3HUKAIOIINUX
HpO6HCM Ha OCHOBC yqéTa O6H_II/IX HHTCPCCOB U COTIACOBAHUMA MO3UITHM (O6cy)K)1€HI/I$I, o0OMeH MHCHUSAMH, «MO3T'OBBIC IITYPMBI» U I[p.);

Ynueepcanonvimu pecynamusenvimu oeiicmeuamu

1.

YMEHHUEM CaMOCTOATCIIbHO ONPEACIIATE HEIN ACATCIbHOCTH, INIAHUPOBATh, OCYIICCTBIIATh, KOHTPOJIUPOBATH U IIPU HeO6XOJII/IMOCTI/I
KOPPEKTUPOBATH CBOIO JICSITEIIbHOCTh, BRIOMPATh Hanboee 3 PeKTUBHBIC CITOCOOHI pellieHrs YIeOHBIX U TTO3HABATEIIbHBIX 3a/1a4,



2.

KOPPEKTUPOBATH NPEIIOKCHHBIIH aITOPUTM JCHCTBUIA IIPH BBIITOJHEHUHU 338JaHU C YIETOM OJIyYCHUS] HOBBIX 3HAHUI 00 M3y4aeMbIX
00BEKTaxX — BEIIECTBAX U PEaKIUX;

YMCHHEM UCIIOJIB30BATh U aHAJIM3UPOBATh KOHTCKCTHI, IPCJIaracMbIC B YCJIIOBUU 3aHaHHﬁ.

IIpenmeTHble pe3yJibTaThI

B cocraBe npeaMeTHBIX pe3yabTaTOB 10 OCBOCHHIO 0053aTeILHOTO CO/IEP)KaHUs, YCTAHOBICHHOTO IaHHOM MprUMepHOU padoueil mporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYaIOIIUMUCS HAyYHbIe 3HAHUS, YMEHUS U CIIOCOOBI IeUCTBUM, cieniuduuecKue A mpeaMeT Hoi o0racTu «XUMHUSD, BUIbI
JEeSITeIbHOCTH IO MOJIYY€HUIO HOBOT'O 3HAHMSI, €r0 UHTEPIIPETalliU, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3TUYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

[IpeameTHBIC pe3ynbTaThl MPEACTABICHBI 110 TOAaM 00yUEHHUS U OTPAXKAIOT CPOPMUPOBAHHOCTH Y 00YUAIOIINUXCS CICAYIOIIUX YMEHH:

8 KJIACC

1.

PAackpviéams CMbICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUUYECKHH JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, CMECH,
BaJICHTHOCTb, OTHOCHUTEJbHAsL aTOMHAsI U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs MAacca, MaccoBasl 10JI1 XMMUYECKOTO
3JIEMEHTA, MOJISIPHBIN 00bEM, OKCU, KUCII0Ta, OCHOBAHUE, COJIb, JICKTPOOTPULIATENIHOCTh, CTEIIEHb OKHCICHUS, XUMUYECKas Peaklus,
TEII0BOM 3P PEeKT peakiuu, KiaccuuKalns peakiiuii, XuMu4eckas CBsi3b, paCTBOpP, MaccOBast J10JIsl BEIIECTBA B PACTBOPE;

WIIOCMPUPOBamsb B3aNMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHSATHIA (CM . 1 . 1) ¥ IPHUMEHSTh 9TU MOHSTHUS MIPU ONUCAHNH BELIECTB U MX
IIPEBPAILCHHUI;

UCNOIb3068aMb XUMUYECKYIO0 CUMBOJIUKY JUISl COCTaBJICHUs (DOPMYJI BELIECTB M YPAaBHEHUN XUMUYECKUX PEaKIUi;

onpedensims BaJEHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSIX; CTENIEHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COETUHEHUSIX;
MIPUHA/IJIEKHOCTD BELIECTB K ONPEAeIEHHOMY KJIacCy COeIMHEHUN 1o popMyiaM; BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAsl U HOHHAs) B
HEOPraHUYECKUX COCTMHEHUSAX;

packpwvleams cmbica iepuoandeckoro 3akona JI. M. MenaeneeBa: 1eMOHCTpUpPOBaTh IOHUMaHUE EPUOINYECKON 3aBUCIMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT MX IOJIOKEHUS B IEPUOJANUYECKON CUCTEME; 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaJIpO; ONUCHIBAMb U XAPAKMEPU306amsb TaOINUHYI0 (OPMY MEPUOTNIECKON CUCTEMbI XUMHUUYECKUX
9JIEMEHTOB: pa3jnyaTh MOHATHUS «TJIaBHas nmoarpymnmna (Arpymnmna)» u «nobouynas noarpynna (brpymmna)y, mansie u OonpIive

MIEPUOIbL; coomHocums 0003HaUEHUs, KOTOpble UMetoTcs B Tabnuie «llepuoanueckas cuctema xumudeckux anneMmeHnToB Jl. V1. MenzaeneeBay ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMUYECKHUX AJIEMEHTOB (COCTaB M 3apsij A1apa, oOliee YUCIIO JIEKTPOHOB U paclipe/ieiieHe
UX IO 3JIEKTPOHHBIM CIIOSIM);

Kiaccuguyuposams XUMIUYECKHE SIIEMEHTHI; HEOPTaHUYECKHE BEIECTBA; XUMUYECKUE peaKiuu (10 YHCITY U COCTaBYy YUACTBYIOIIHNX B
peaKIu BEIIECTB, M0 TeIIOBOMY Y dexTy);



7. Xxapaxmepuzosams (onucviéams) 00IIME XUMUYECKUE CBOMCTBA BEUIECTB PA3IMYHbBIX KJIACCOB, MOATBEP:K/1asl OMKMCAHNUE TPUME PaMHU
MOJIEKYJIIPHBIX YPABHEHHN COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKLIUI;

8. npocro3upoeantb CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX KAYCCTBCHHOT'O COCTaBa, BO3MOKXHOCTHU MMPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B
PAa3JIMYHBIX YCIIOBUAX,

9. 6wiuUCIAMb OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB; MAaCCOBYIO JIOTI0 XUMHUYECKOT0 AJIEMEHTA 110 (opMyIie
COEJIMHEHMS; MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIIN;

10. npumernsims OCHOBHBIC OTIEPAITMH MBICIIUTEIHLHON ACSITETLHOCTH — aHAIM3 U CHHTE3, CPaBHEHUE, 0000IICHHE, CUCTEMATH3AIIHIO,
KJIaCCU(PMKALIMIO, BBISIBJICHUE TPUUYUHHOCIICACTBEHHBIX CBSI3€H — JIJIs1 M3YUYCHHS CBOMCTB BEIECTB U XUMUYECKUX PEAKIIUI; €CTeCTBEHHO-
Hay4YHBIC METO/IbI IO3HAHUS — HAOIIOICHUE, H3MEPEHUE, MOICIIMPOBAHNE, YKCIIEPUMEHT (peaTbHBINH U MBICIICHHBIH );

11. credosams npaBUIaM MOJNIB30BAHKS XUMUYECKON OCYA0M U TaOOpaTOPHBIM 000pYIOBaHUEM, a TAK)KE TpaBUiiaM OOpaIEHHS C BEIECTBAMU B
COOTBETCTBUH C MHCTPYKLIUSMH 10 BBIITOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB TI0 TIOJTYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(BoOpO/Ia M KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OIpeIeIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIECTBA; JIAHUPOBAThH U MPOBOIUTH
XUMHAYECKHE IKCTIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENIOUEH M KUCIOT C TOMOIIBIO MHANKATOPOB (JIakMyc, (heHOI(TaIeHH,
METHJIOPAHXK U JIp.).

9 KJIACC
1. packpvisamv cmbici OCHOBHBIX XUMUYECKUX TTOHITHI: XUMHUYECKUHN DJIEMEHT, aTOM, MOJIEKYJia, HOH, KATHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BELIECTBO, BAJIEHTHOCTD, AJIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMHYECKasl pEaKLIHsl, XUMUYECKAs CBA3b, TEILIOBOU
s dexT peakuu, MoJIb, MOJISIPHBIA 00BbEM, PACTBOP; DIEKTPOIUTHI, HEAJIEKTPOIUTHI, HIEKTPOTUTHUECKAS TUCCOIHAIIUS, PEAKIIUA HOHHOTO
oOMeHa, 00paTUMBbIe U HEOOPATUMBIE PEAKIIUU, OKHUCIUTEIbHOBOCCTAHOBUTENBHBIE PEAKIIUU, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCIICHNE U
BOCCTaHOBJICHUE, AJTIOTPONHS, aM()OTEPHOCTh, XUMUYECKas CBsI3b (KOBAJIEHTHAsI, HIOHHAS, METAJUIMUECKasl), KpUCTAJUTMYECKask PeIIETKa,
KOPpO3Us METAIIJIOB, CILIaBBI; CKOPOCTh XUMUYECKOW PEaKIuu, MpeaenbHo nomyctumas koHmnerrpamus (I11K);

2. unIIOCMpUpO6ams B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TOHSATHH (CM. I1. 1) ¥ TPUMEHSTH STH MOHATHUS TIPU OTIMCAHUH BEIIECTB M UX
MIPEBPAILCHHI;

3. ucnonv3oeams XAMUYECKYIO CUMBOJIMKY JIJISl COCTaBJICHUS ()OPMYJI BEIECTB U YPaBHEHUH XMMHUYECKUX PEaKITHii,

4. onpedensimb BAJIEHTHOCTb U CTENIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B COEIMHEHUSIX Pa3IMYHOI0 COCTaBa; MPUHA/IEKHOCTD BELIECTB K
ornpeAeNéHHOMY KJacCcy COeIUHEHHM 1o popMysiam; BUA XUMUYECKON CBSA3H (KOBaJEHTHAsl, MOHHAsA, METaJ/NINYecKasi) B HEOpraHUYeCKUX

COEIMHEHMSX; 3aps]] HOHA TI0 XMMHUYECKOH (opMyJie; XapaKTep cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEIMHEHUH, TUII
KPUCTAITTNYECKON PEelIéTKH KOHKPETHOTO BEIIECTBA;



10.

11.

12.

13.

14.

packpvlieams cmvic nepuoandeckoro 3akona /. . MeneneeBa u 1eMOHCTPUPOBAThH €0

MIOHUMAHHE: ONUCHIBAMb U XAPAKMepU308ams TAOINYHYIO (POPMY IEpHOTUIECKON CUCTEMbl XUMHUECKUX 3JIEMEHTOB: pa3inyarh MOHATHUS
«rnaBHas noarpynmna (Arpymnmna)» u «nobdouyHas noarpymnmna (bpymnmna)y, Mansie 1 60JbIINE IEPHOABI; COOMHOCUMb 0003HAUEHUS, KOTOPBIE
UMEIOTCS B IEPUOINIECKOM TabIuUIle, C YUCTOBBIMHU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij spa,
o0111ee YMCII0 AIEKTPOHOB M PaCIIpeesIeHIE UX 0 AIEKTPOHHBIM CIIOSIM); 00bACHAMb 00IINEe 3aKOHOMEPHOCTH B MU3MEHEHHH CBOWCTB
3JIEMEHTOB U UX COEAMHEHUH B IIPEJIENax MaJIbIX IEPHUOI0B U TJIaBHBIX MOATPYIII C yUETOM CTPOEHUS UX ATOMOB;

maccuqbub;upoeamb XUMHYECCKHUEC 3JICMCHTBI; HCOPraHUYCCKHUE BCUICCTBA, XUMUUCCKHUE PEAKIIUU (HO YUCIIY U COCTABY YHAaCTBYIOIIIUX B
peaKknuu BEIIECTB, 11O TCIINIOBOMY 9(1)(1)6KTy, 10 U3BMEHEHMIO CTEIICHEH OKHUCICHUS XUMUUYCSCKHX BJ'IeMeHTOB);

Xxapaxkmepuzoeams (OnUCblgams) 00IIME XMMHUECKHUE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHKE IPUME paMU
MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

cocmaeisiims YpaBHCHUA BHCKTpOHI/ITI/I‘ICCKOﬁ Jucconnanuu KMCJIOT, H_IGJ'IO‘{eﬁ u coneﬁ; ITOJIHBIC 1 COKpaH_[éHHBIe YpaBHCHU peaKuHﬁ HMOHHOT'O
O6M€Ha; YpaBHCHHA peaKHI/If/'I, MOATBCPKAAIOIUX CYyHIECTBOBAHUC TCHETHYCCKOM CBS3U MCKAY BCHICCTBAMHU PA3JINYHBIX KJIIACCOB,

packpvieamsb CYIHOCTb OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKL{I/Iﬁ IMOCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajaHca 3THX pCaKHI/Iﬁ;

NpOCHO3UPOBamb CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS; BOBMOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUIN B Pa3JINYHbBIX
YCJIOBUSIX;

6blYUC/IANTb OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYRO MACChI BEIICCTB; MACCOBYHO JOJIHO XUMHUYCCKOI'O 3JICMCHTA 110 (l)opMyne
COCAUHCHU, MAaCCOBYIO NOJIFO BEUIECTBA B PACTBOPE; IPOBOAUTH paC‘{éTLI 110 YpaBHCHHIO XUMHUYECKOH pCaKknuumn;

c1edosams TpaBUIIaM TMOJIb30BAHUS XUMHYECKOH MOCY10i 1 1ab0paToOpHBIM 000pyI0BaHHEM, a TaK)Ke MpaBUiiaM OOpaIeHHs C BEIECTBAMU B
COOTBETCTBUH C MHCTPYKIIHUSIMH IO BBITOJIHEHUIO Ta00paTOPHBIX XMMUUYECKUX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTrIeKuCIIoro rasa);

npo8oOUmMsb PEAKIUH, MTOATBEPKAAIOININE KAYeCTBEHHBIN CO CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTYTEM XJIOPHU]T OPOMHUI, UOTUI,
kapOoHat, gocdart, cuaukar, cynbdaT, THIPOKCHIUOHBI, KATHOHBI aMMOHHS M HOHBI M3YYEHHBIX METAJUIOB, TPUCYTCTBYIONINE B BOJTHBIX
pacTBOpax HEOPraHWYECKHUX BEIIECTB;

npuMeHsmb OCHOBHBIE ONEPALlUU MBICIUTEIBHON IEATEIbBHOCTY — aHAJIN3 U CUHTE3, CPaBHEHHE, 0000IIEHHEe, CHCTEMATU3ALUIO, BBISIBICHUE
MIPUYMHHOCIIEACTBEHHBIX CBA3€H — JIJIsl U3yYEHUs! CBOMCTB BELIECTB M XUMUYECKUX PEaKIiil; €CTeCTBEHHOHAYYHbIE METObI TO3HAHUS —
HabJto/IeHne, U3MEPEHNe, MOJIETMPOBaHHE, SKCIIEPUMEHT (PEaTbHbIM U MBICIEHHBIN).

10



I1. COJAEP)KXAHME YYEBHOI'O KYPCA
8 KJjacce

Pa3nes 1. OcHOBHbIE NOHATHSI XMMUH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX NPeACTABICHMI)

[Ipenmer xumun. Xumus Kak 4acThb €CTECTBO3HAHMA. BeniectBa u ux cBoicTBa. UHCThIe BEMIECTBA U CMECH. MeTonbl IO3HAHUA B
XUMHH: HaOIr0eHue, skcrepuMent. [Ipuemsl 6e3omacHo paboThl ¢ 000pyAoBaHHEM U BeniecTBaMu. CTpoeHHE IIaMeHH.

UYuctele BenjecTBa U cMecd. CriocoObl OYMCTKHU BEIECTB: OTCTanBaHue, GUIbTPOBAHKE, BhIMIAPUBAHUE, KPUCTAITU3AIUS, TUCTHILIISAIIMS.
duznueckue M XUMHUYECKHE SBJICHHS. XUMHUYECKHE peakuuu. [Ipu3HaKM XMUMHUYECKHMX pEaKIUid M YCIOBUS BO3HUKHOBEHUS U TEUYEHUS
XUMHYECKUX PEaKLIHil.

ATOMBI, MOJIEKYJIbI U HMOHBI. BeliecTBa MOJIEKYJISIPHOTO U HEMOJEKYISpHOro ctpoeHus. Kpucrannmmyeckue u amopdHbIE BEIIECTBa.
Kpucramnmueckue pemerku: WOHHAs, aTOMHas W MoJekyisapHas. [Ipocteie m cinokHble BemecTBa. XMMHYECKHH 3JIEMEHT. Meramibsl U
HeMeTaJulbl. ATOMHas eauHuIa Macchl. OTHOCUTENbHAsE aTOMHAs Macca. S3bIK XMMHUH. 3HAKA XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BellecTBa. Xumuueckue (opmynbl. OTHOCUTENbHAs MOJEKyJspHas macca. KadecTBEeHHbIM M KOJIMYECTBEHHBIM COCTaB BELIECTBA.
Brruncnenus no xumuueckum popmyrnam. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTa B CII0)KHOM BEILIECTBE.

BanentHOCTh XMMUYECKUX dJIeMeHTOB. OrmpeneneHnue BaJICHTHOCTH 3JIEMEHTOB Mo (opMmyliaM OWHApHBIX COCTUHECHUH.
CocraBiieHne XuMu4yeckux (popmyJ1 OMHapHBIX COEAMHEHUN 110 BaJIEGHTHOCTH.

ATOMHO — MOJIEKYJIIpHOE yuyeHue. 3aKOH coXpaHeHMs Macchl BemiecTB. JKu3Hbp u jaesrensbHocTh M.B. Jlomonocosa.

XHAMHMYECKUE YPAaBHEHHUS. THUITBI XUMHUYECKUX PEAKIUH.

Kucnopon. Haxoxnenne B mpupone. [lomydenue kucimopoga B J1a0OpaTOpUU U MPOMBIIUICHHOCTH. DU3MYECKHE W XHUMHUUYECKHE
cBoiicTBa kucnopoza. I'openune. Okcunsl. [Ipumenenne kucnopona. Kpyrosopor kucnopozga B npupone. O30H, aorponus kuciopoaa. Bo3nyx
1 €ro cocTaB. 3alluTa aTMOC(EPHOro BO3aAyXa OT 3arps3HEHUN.

Bonopon. Haxoxnenue B npupoje. Ilonydenne Bogopoaa B 1abopaTopuu U NPOMBIIIIICHHOCTH. Du3nyeckre 1 XUMHUECKHE CBOMCTBa
Bosioposia. Bogopoa — BoccranoBuTenb. Mephl 6e30macHOCTH pu padboTe ¢ BogopoaoM. [Ipumenenue Booposa.

Boga. Metozs!l onpeneneHus cocTaBa BOJABI — aHAMU3 U cHHTe3. Du3ndeckue cBoicTBa BoAbl. Boga B mpupojie u cnocoObl ee OUUCTKH.
Abspanust Boapl. XumHuueckue cBoiictBa Boabl. IIpumenenue Boabl. Boma — pactBopuTtens. PacTBopumocTh BemiecTB B Bojae. MaccoBas
J10JI1 paCTBOPEHHOT'O BEIIECTBA.

KonnuectBennbie oTHomeHust B xuMun. KonmdectBo BemectBa. Mok, Mosipaast macca. 3akoH ABoraapo. MossipHbIii 00beM ra3oB.
OTHOCHUTENbHAS TIOTHOCTD Ta30B. OObEMHbBIE OTHOIICHHSI TA30B MPU XUMUYECKHUX PEaKIIHsIX.

Baxneiimme Kaacchl HEOPraHMYECKUX coenuHeHH. OKCHAbL: cocTaB, kiaccudukamus. OCHOBHBIE UM KHUCJIOTHBIE OKCH/IBI.
Homenkiarypa okcnmoB. @usndeckrue 1 XUMHYECKUE CBOMCTBA, TTOTYIEHUE U TPUMEHEHHUE OKCHIOB.

I'uapoxcunpl. Knaccudukanus rtunpokcugoB. OcHoBanus. CocrtaB. Illemoun um HepacTBopuMble OCHOBaHHWsA. HomeHkmarypa.
du3nyeckue U XUMUYECKHE CBOMCTBa ocHOBaHUU. Peakius Heirpanmuzanuu. [lonmyuenue u npuMeHeHHe OCHOBaHU. AMGMOTEpHBIE OKCUIBI U
TUAPOKCH/]IBI.

Kucnotel. Cocras. Knaccudukamnus. Homenknarypa. ®usnueckne U XMMHYECKUE CBOMCTBA KUCIOT. BRITECHUTEIBHBIN PsIT METAJLIOB.
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Comu. Cocras. Kimaccupukanus. Homenknarypa. @usndeckue cBolcTBa colieii. PacTBopuMoCTh cosiei B Boje. XUMHUYECKUE CBOMCTBA
coneil. CrnocoObl noaydenus cosueil. [Ipumenenue coneil.
['eneTnueckast CBsI3b MEXK/y OCHOBHBIMH KJIACCAMH HEOPTaHUUECKUX COCTMHEHU.
JdemoncTpanuun. O3HaKoMJIEHHE C 00pa3liaMy MPOCTHIX U CIOXKHBIX BemiecTB. CriocoObl OYMCTKU BEIIECTB: KPUCTAIIU3AIMSA,
TUCTHIUISINS, XpomaTorpadus. ONbITHI, MOATBEPKIAIOIINE 3aKOH COXPAHCHHSI MACcCHI BEIIIECTB.
[Tony4yenue u coOupanue KUCIOpoa METOJJOM BBITECHEHHS BO3AyXa U Bozbl. Omnpenenenue cocraBa Bo3ayxa. Kouiexyus negpmu,
KAMEHHO20 Vel U NpoOyKMos ux nepepadomxu.
[Tomyuenue Bogopoa B anmapare Kuma, mpoBepka Boopo/ia Ha YUCTOTY, TOPEHUE BOAOPO/1a, COOMpaHUe BOJOPOAa METOJOMBBITECHEHUS
BO3/1yXa U BOJIBI.
Ananns Boasl. CHHTE3 BOIEL.
3HAKOMCTBO C 00pa3liaMu OKCUJIOB, KHCIIOT, OCHOBaHUH U coneil. HeliTpanu3amus ménouu KUciaoToi B MPUCYTCTBUU
WHMKATOpA.

JlabopaTopHble onbIThl. PaccMoTpeHue BEIIECTB ¢ pa3iMuHbIMU (PU3NUYEeCKUMH CBOMCTBaMU. Pa3aenenue cMecu ¢ MoMOIIbI0 MarHuTa.
[Tpumeps! pH3MYECKUX U XUMHYECKUX SBIICHUH. Peakiuu, WILTIOCTPUPYIOIIHE OCHOBHBIC TIPU3HAKU XapaKTePHBIX peakiinu.Pa3nokeHne OCHOBHOTO
kapOonata meau (II). Peakiius 3amerieHust Meau sxee30M.

O3nHakomieHHE ¢ 00pa3aMu OKCHUJIOB.

BzaumopeiictBue Bogoposa ¢ okcuaom meau (11).
OHBITI)I, MOATBCPKAAIOIUEC XUMUYCCKHUEC CBOMCTBA KHCJIIOT, OCHOBaHUI.

IIpakTnueckue padoTol
e [IpaBuia TexHuku 0€30MaCHOCTH IpU paboTe B XUMHUYECKOM KaOuHeTe. O3HaKoMIIeHUE ¢ 1a00paTOPHBIM
000pyIOBaHUEM.
e OunCTKa 3arpsA3HEHHON TOBApPEHHOM COJIN.
e [IonydeHne U CBOMCTBA KACIOPOAA
e [IonydyeHne BOAOPOAA U U3YUEHHE €TI0 CBOWCTB.
e [IpuroroBieHue pacTBOPOB COJIEH € ONPEACIIEHHON MacCOBOM 10JI€M paCTBOPEHHOIO BEILIECTBA.
e PenieHne SKkCnepUMEHTANIBHBIX 3a1a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHNYECKUX COCTUHEHUI.
PacuerHble 3a1aun:
Brruucienne oTHOCUTETBHON MOJIEKYJISIPHOM MacChl BelecTBa 1o Gopmyse. Berancienrne MaccoBo 1011 dJIEeMEHTa B XUMUYECKOM
COeIMHEHUH. Y CTaHOBIIEHHE MTPOCTeNIIel (POpMyJIbl BEIIECTBA [0 MACCOBBIM JIOJISIM 3JIEMEHTOB.
Haxox1eHre MaccoBOM J10JIM paCTBOPEHHOTO BEIIECTBA B paCTBOpE. BrIunciieHne Maccel paCTBOPEHHOTO BEIIECTBA U BOJIBI IS
IIPUTOTOBJICHUS PACTBOPA ONPEACIEHHON KOHIICHTPALIUH.
OOBEMHBIC OTHOIICHHS Ta30B MPU XUMUYECKUX PEAKIIHSIX.
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Borurcnenus mo XUMHYECKUM YPaBHEHUSM MAaCChl, 00bEMA U KOJIMYECTBA BEIISCTBA OJHOTO U3 MPOAYKTOB PEAKIIHH 110 MacCE UCXOTHOTO
BEIIECTBA, 00BEMY UJTM KOJMYECTBY BEIIECTBA, COACPIKAIIETO ONPEICIEHHYIO JOJI0 MPUMECEH.
Paznen 2. [lepuoanyeckuii 3aK0H U NepuoINYecKas cucreMa xuMuieckux 3j1eMeHToB .. MenaesieeBa. CTpoeHue aTtoma.
[TepBbie TOMBITKHA KIACCU(PUKANNNA XHUMHUYECKUX 3JIeMEHTOB. [loHSITHE O TrpyImax CXOJHBIX JJIEMEHTOB. EcTecTBeHHBIC ceMeicTBa
IIEJIOYHBIX METaJUIOB U rajioreHoB. brnaropoansie ra3el. [lepuonnueckuii 3akon [[.1.Menneneea. [lepnoauueckas cuctema Kak €CT€CTBEHHO —
Hay4YyHOE KIacCH(UKAIMs XUMUYCCKUX AIeMEHTOB. TabmuuHas ¢opMa mpeacTaBlieHUs KiIacCH(PHUKAIMN XUMHYECKHX 3JeMeHTOB. CTpyKTypa
tabmuiel «lleprognyeckas cucreMa xumudeckux saemeHToB J[.M. MenaeneeBay (kopotkas ¢popma): A- u b- rpynmsl, nepuosl. Ouzndeckuit
CMBICII TTIOPSIAKOBOTO 3JIEMEHTA, HOMEpA Mepro/ia, HoMepa TpyHbl (A1 3JIEMEHTOB A-TpyI).
CrpoeHue aroma: sSApo U 3JEKTpoHHAs 00osiouka. COCTaB aTOMHBIX SACp: MPOTOHBI MU HEUTPOHBI. M30TOmbl. 3apsii aTOMHOTO siipa,
MaccOBOE YHCJI0, OTHOCUTEIbHAs aToMHasi Macca. CoBpeMeHHast pOpMYITHUPOBKA MOHSATHS «XUMHUECKUN STIEMEHT».
DnexTpoHHas 000JI0YKa aToMa: MOHATHE 00 SHEPreTHYEeCKOM YPOBHE (PJIEKTPOHHOM CJIO€), ero EMKOCTH. 3alOIHEHHE AIIEKTPOHHBIX
CJIOEB y aTOMOB 3JIEMEHTOB IIEPBOT0 — TPeThero nepuoAoB. CoBpeMeHHast pOpMYIHPOBKA MEPHOJUIESCKOTO 3aKOHA.

3HaueHne nepuoauyeckoro 3akoHa. Hayunwsie poctwkenus .M. MenneneeBa: HCHpaBiI€HHE OTHOCHUTEIBHBIX AaTOMHBIX MAcC,
MPEACKAa3aHUe CYIIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKM XHMHUYECKHMX OJIIEMEHTOB B Iepuoauyeckor cucreme. Ku3Hbp U
nesitenbHOCTD J[.M. Menpaeneena.

JdemoHcTpaumnu:

dusnyueckrue CBOWCTBA MICJIOYHBIX METAIOB. B3aumojeicTBue OKCHUIOB HaTpus, marHus, ¢ochopa, cepbl ¢ BOJIOH, MCCIEAOBaHUE
CBOWCTB ITOJIyYE€HHBIX NPOAYKTOB. B3anmoaencTeue Hatpus U Kaius ¢ Bogo. dusznueckre CBOMCTBA raJIoN€HOB. B3anMoaenCcTBUE altOMUHUSA C
XJIOpOM, OpPOMOM U HO/I0M.

Paznen 3. CTpoenue BemecTBa.

QHGKTPOOTPI/IIIaTCJIBHOCTI) XUMHYECKUX 31eMeHTOB. OCHOBHEIE BHU/bI XUMHAYECKON CBSI3U: KOBaJICHTHAsA HCIOJISIPHAsA, KOBAJICHTHAsA
MOJIIpHAasi, MOHHAS. BaJeHTHOCTH AJIEMEHTOB B CBETE ANEKTPOHHOM Teopuu. CreneHb okucieHus. [IpaBuna onpeaeneHus CTeneHeld OKUCIeHUs
AIIEMEHTOB.

JdemoHcTpaumuu:

CormocraBieHue CbI/ISI/IKO-XI/IMI/I'—IeCKI/IX CBOICTB COC}II/IHGHI/IfI C KOBAJICHTHBIMU U HOHHBIMU CBA3SIMU.

9 kuaacc.
Pa3nen 1. MHoroo0pa3ue XuMH4ecKMX peaKuii.
Knaccudukanmss XuMruuecknx peakiuii: peakiuu COCTUHECHUS, Pa3JIOKEHUs, 3aMeIIeHns, oOMeHa. OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC
pCaKkuu. OKI/ICHI/ITCHB, BOCCTAaHOBHUTCIIb, MMpONHCCChI OKHUCJICHHUA MW  BOCCTAHOBJICHHA. CocraBienue ypaBHeHI/II\/'I OKHUCJIUTCIIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUi ¢ TOMOIIbIO METO/IA JIEKTPOHHOTO OanaHca.
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TemnoBsie 23¢(HeKThl XUMUYECKUX peakuil. DK30TEPMHUECKHUE U IHIOTEPMUYECKUE peaklIUU. TepMOXUMUYECKUE YPaBHEHUSI.

PacyeTbl 10 TEPMOXMMHUECKUM YPaBHEHUSIM.

CkopocTh XuMu4eckux peakuuid. @akTopbl, BAUSAIONINE HA CKOPOCTh XMMUUECKUX peakuuil. [lepBoHayabHOEIpECTaBIEHUE O

KaTajause.

Oo6parumsie peakiuu. [IoHATHE O XUMHUYECKOM PABHOBECHH.

XUMUYECKHE pEaKLUU B BOAHBIX PacTBOpax. JJIEKTPONMUTHI U HedleKTpoiauTsl. Monbl. Katnonel n anuoHsl. ['mapartHas Teopus pacTBOpPOB.
DNeKTpOIUTHYECKass TUCCOIMALUs KUCIOT, OCHOBaHWH W coneld. Cmabble M cuibHble 31eKTpoiuThl. CreneHs auccoruanuu. CremneHs
aucconyanuy. Peakimu MOHHOro oOMeHa. Y CJIOBUS TeUeHHs peakiMii HOHHOro oOMeHa 0 KOHIA.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUICCKUX COCTMHCHUH B CBETE MPEACTABICHUH 00 3JIEKTPOIUTHICCKONIMCCOITUAITIH 1
OKHUCJIUTENBHO-BOCCTAHOBUTEBHBIX peakuuid. [lonsTre o rugponuse coneil.

JdeMoHcTpanum:

[IpuMepsl 5K30- U SGHIOTEPMUYECKUX PEAKIIUIA.

B3anMopeiicTBrue LIMHKA C COJITHOM M YKCYCHOM KHUCJIOTOM. B3auMozeiicTBue rpaHyIMpOBaHHOTO IMHKA W IUHKOBOMW MbLUIX CCOJISTHOM
KHUCJIOTOM.

BsaunmonetictBue okcuaa meau (I1) ¢ cepHOit KMCI0TOM pa3HOM KOHIIGHTPAIIUH TP PA3HBIX TEMIIEpaTypax.

['openue yris B KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTE.

I'openue cepbl B pacriaBI€HHON CEIIUTPE.

HcnplTanue pacTBOPOB BEIIECTB HA AJIEKTPUUECKYIO IPOBOJAUMOCTD.

JIBM>KEHUE MOHOB B DJIEKTPUYECKOM I10JIE.

IIpakTnyeckne padboTsbI:

N3yueHue BIusHUA yCIOBUN IPOBEACHUS XUMUYECKON PEAKIMU HA €€ CKOPOCTb.

Pemrenue skcriepuMeHTaNnbHbIX 33/1a4 10 TeMe «CBONCTBA KUCIIOT, COJIEN U OCHOBAHUM KaK AJIEKTPOIUTOBY

JlabopaTopHbIe ONBITHI:

Peakunn oOMeHa MeXy pacTBOpaMH dIIEKTPOIUTOB

PacuerHble 3a1aun: BeiuncneHus 1o TepMOXUMHUYECKUM YPAaBHEHUSIM PEAKITUH.

Pa3nen 2. MHorooopa3sue BelecTB.

Hemeramnsl. ['anorensl. Ilonoxenue B MEpUOAUYECKON CUCTEME XMMHUUYECKHUX DJIEMEHTOB, CTPOEHUE UX aTOMOB. HaxoxzacHue B
npupoje. Pu3nyeckre 1 XUMAYECKHE CBOMCTBA TaJIoreHoB. [lonydeHne nu npuMeHeHne rajnoreHoB. Xiop. @u3nyeckne 1 XUMAYECKHE CBONCTBA
xyiopa. Ilpumenenune xnopa. Xnopoogopoa. @usnueckue cpoiictBa. [lomyuenune. Consnas kucnora u €€ conu. KaduecTBeHHas peakius Ha
XJIOpU/I-UOHBL. Pacno3HaBaHue XJ10pu0B, OPOMUIOB, HOANIOB.
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Kucnopon u cepa. Ilonoxenue kucinopona u cepol B [ICXD, crpoenue ux aromoB. Cepa. Amnorponusi cepbl. Ouznveckue u
xumuueckue coictBa. Haxoxaenue B mpupone. [Ipumenenue ceprl. CepoBomopos. CepoBomopoaHas KHcIOTa M ee coiu. KauecTBeHHas
peakiust Ha cyiabuu-uoHbl. Okcun cepbl (IV). dusuueckue W xumuueckue cpoiictBa. I[lpumenenue. CepHHCTas KHCIOTa U €€ COJIH.
KauectBennas peakius Ha cynbdut-vonsl. Okcun cepbl (VI). CepHast kucimoTa. XMMHYECKUE CBOMCTBA pa30aBiICHHON M KOHIICHTPUPOBAHHOM
cepHOil kucioThl. KadecTBeHHass peakius Ha Cyinb(ar-uoHbl. XUMHUYECKHE PEaKIMH, JICKAIIHEe B OCHOBE TMOJYYCHHS] CEPHOW KHCIOTHI B
MPOMBIIITIEHHOCTH. [IpuMeHeHne cepHOl KUCTOTHI.

Aot u pocdop. [Tonoxenne azora u pocdopa B [ICXI, cTpoenune ux atomoB. A30T, PU3NIECKHEC M XUMUUYECKUE CBOMCTBA, MTOTYICHHE
u npumeHenune. KpyroBopor azora B npupoje. AMMuaKk: pU3NYecKue U XUMHUYECKHE CBOMCTBA, MOTy4YeHue u npuMmeHenue. Coinu aMMOHUS.
A3oTHas kucioTa U ee cBoiicTBa. OKUCIUTENbHbBIE CBOWCTBA a30THOM KUCHOTHL. [losydeHne a30THOM KUCIIOTHI B JlabopaTopuu. XUMHUECKHUE
peakiLuy, JIeKaMe B OCHOBE MOJIYYEHUs1 a30THOM KUCJIOThI B TPOMbILUIEHHOCTH. [IpuMenenne a30THOM KucaoTbl. Conu a30THOM KUCIOTHI U UX
MpUMEHEHUEe. A30THBIC y1I00pEHHUS.

®ocdop. Amnorponusa dochopa. Pusndeckue u xumudeckue cBoiictsa hocdopa. Oxcun docdopa (V). OprodocdopHas kucnoTa u ee
comu. docdopHbie ynoOopeHus.

VYrnepoa u kpemuuii. [lonoxenne yrinepona u kpemuus B [ICXD, crpoenune ux aromoB. Yriepoa. Amorponus yriaepona. dusnueckue
U XMMUYECKUE CBOMCTBA yriepoja. AncopOuus. YrapHblid ras, CBOHCTBAa U (PU3HOJOTMYECKOE JIEHCTBUE HA OpPraHU3M. YTIJIEKHCIBIM Tras3.
VYronbpHas kucioTa U ee conu. KadecTBeHHbIEe peakuuu Ha KapOoHAT-HOHBL. KpyroBopoT yriepona B mpupoje. OpraHudeckue COeAMHEHUS
yriepoaa.

Kpemunii. Oxcun kpemuust (4). Kpemunesas kucinora u ee conu. Cmexno. [Jemenm.

Meramnbl. [lonoxxenne metamioB B [ICXD JI.M.MenneneeBa, cTpoeHue ux aTomMoB. Mertamumueckas cBsi3b. du3nueckue CBONCTBA
METauIoB. PsJl akTUBHOCTM MeTayuloB. XHMMHYECKHE CBOWCTBa MeTamaoB. OOme cnocoObl monyyeHHs MeTauioB. CIulaBbl MeTalIoB.
[I{erounsle MeTamsl. [IonokeHNe MIETOYHBIX METAJUIOB B IEPUOJINYECKON CUCTEME, CTPOCHHE UX aToMOB. Haxoxnenue B npupoae. Marauii u
KaJIbIMH, UX BaKHEHue coequHeHns. JKecTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunuil. Ilonoxenue amOMHHMS B NEPUOJUYECKOM CHCTEME, CTpoeHue ero aroma. Haxoxnenue B mpupozae. Pusznueckue u
XUMHUYECKHE CBOICTBA altOMUHUSA. AM(POTEPHOCTh OKCUIA U THUJIPOKCH]IA AIFOMUHHUSL.

XKeneso. [lonoxenue xene3a B MepUOJUIECKON CUCTEME, CTpoeHUe ero aroma. Haxoxnenue B mpupone. Ousndeckiue 1 XUMUUYECKHE
CBOICTBA Kerne3a. BaxxHel e coeIMHeHNs jKene3a: OKCUIbL, TUAPOKcH bl U coin xxenesa (11) u sxenesa (I11).KayecTBeHHBIC peakiny Ha HOHBI.

JdemoHcTpaumuu:

du3nyecKkue CBOWCTBA FaJION€HOB.

[Tonyuenue XJ10pOBOIOPOAA U PACTBOPEHHE €TI0 B BOJE.

AnnoTtponHblie MoarpUKAUU cepbl. OOpas3Ibl IPUPOIHBIX CYIb(YHUI0B U CYIb(HaTOB.
[Tonydyenne ammuaka u €ro pacTBopeHue B Bojie. O3HakoMJIeHHE ¢ o0pa3lamMi MPUPOIHBIX HUTPATOB, Gocharon
Mopenu KpUCTaJUIMYECKHX PemETOK anMasa u rpaduta. 3HaKOMCTBO ¢ 00pa3aMu IPUPOAHBIX KapOOHATOB M CHIIMKATOB
3HAKOMCTBO ¢ 00pa3llaMu BaXHEWUIIMX COCAMHEHHUH HATpHs, Kalus, MPUPOIHBIX COSAWHEHHUN KaJbIUs, pyJaMU >Kejle3a, COSAUHEHUSIMH
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aJroMuHus. B3auMmoaencTeue MICJIO0YHBIX, HICJIOYHO3CMCIIbHBIX MCTAIJIOB U aJIIOMHUHUS C BOJOI. CoxuraHme xenesa BKHUCJIOPOAC U XJIOPEC.

IIpakTHyeckne padoThbI:

[Tonyyenue COITHON KUCIOTHI U U3YUYEHHE €€ CBOMCTB.

Pemrenue sxcniepuMeHTaNbHBIX 3a/1a4 o TeMme «Kucnoposa u cepa»

[Tonyuyenue amMuaka 1 U3y4eHHE €ro CBOMCTB.

[Monyuyenue okcuma yriaepoaa (V) u usyuenue ero cBoiicts. Pacro3sHaBanue kapOOHATOB.

Perrenue skcnepuMeHTANIBHBIX 337124 10 TeMe «MeTallibl U UX COCTUHEHUS.

JlaGopaTopHbIe ONBITHI:

BriTecHeHue rajioreHamMu Apyr Apyra U3 pacTBOPOB UX COCTMHEHHIA.

KauectBeHHBIC peakiuu cyibdu-, cynbPuT- U Cyiabhar- HOHOB B pacTBope. O3HAKOMIICHHE C

oOpasiamu cepbl ¥ €€ TPUPOTHBIMU COCTMHCHHUSIMH.

BzaumoneiicTBre coneil aMMOHUS CO MIEI0YaMHU.

KauectBennsie peakunu Ha KapOOHAT- U CHIIMKAT-HOHBL. KauecTBeHHAs peakivs Ha yrIIeKUCIIBINA ra3.

Nzyuenue o6pa3oB MeTaioB. B3anMojelicTBue MeTauioB ¢ pacTBopaMu coseil. O3HaKOMIJIGHHE CO CBOMCTBAMH U MPEBPALCHUSIMU
KapOOHATOB M THApoKapOoHaroB. [lonydeHue ruapokcuaa aalOMUHHS U B3aUMOJCHCTBHE €ro ¢ KHCIOTaMH W Ineiodamu. KadecTBeHHBIE
peaxmuy Ha woHsl Fe?* u Fe3*

PacueTHble 3a7a4n:

Bbruncnenuss mo XMMHYECKHM YpaBHEHHUSM MaccChl, 00bEMa WM KOJMYECTBA BEIECTBA OJHOTO U3 MPOJAYKTOB pEaKkiMu MO0 Macce
HCXOJIHOTO BEIECTBa, 00bEMY MM KOJMYECTBY BEIIECTBA, COACPIKAIIETO OMPEECIEHHYIO JOJI0 TIPUMECEH.

Pa3nen 3. KpaTkuii 0630p BaxkHelHIIMX OPraHu4eCKUX BellecTB.
[Ipenmer oprannueckoit xumuu. Heopranudeckue M OpraHMYECKHE COEAMHEHHA. YTJIEpOJ — OCHOBAa JKU3HM Ha 3emJe.
Oco0eHHOCTH CTPOEHHS aTOMA yTJIepo/ia B OPraHUYEeCKUX COSTUHEHHSIX.

VYrnesonopoasl. [IpenensHbie yriaeBomopoasl. MeraH, 3TaH, NMpomaH — IPOCTEWINNE IMPEACTABUTENN IPEAEIBbHBIX YIIE€BOJAOPOIOB.
CtpykTypHble (HOPMYIBI YIJIEBOJOPOJAOB. [ OMOJOTHYECKUN Psil MPEAeiabHBIX YriaeBoAopoaoB. ['omonoru. dusndeckue W XUMUUYECKHE
CBOMCTBA MpENENbHBIX YIIIEBOAOPOJOB. Peakuuu ropenus u 3aMmenienus. HaxoxaeHue B Ipupo/ie IPeesbHbIX yIiieBo10poaoB. IIpuMenenue
METaHa.

HenpenenbHbie yrieBomopoAbl. DTUICHOBBIM Pl HENMPENEIbHBIX YIJIEBOAOPOJAOB. OTHJeH. DU3NUecKue M XMMHYECKHE CBOMCTBA
JTUJICHA.

ALIETUJIEHOBBIA PSJl HEMPENETbHBIX YIiaeBOA0poaoB. AneruneH. CpoictBa areruieHa. [Ipumenenue anerusneHa. [IpousBoaHbie
yriaeBo1opoaoB. Kpatkuit 0030p OpraHMYecKUX COCIUHEHUN: OJHOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIOTHI, CIOKHBIC dIPUPHI, KHUPHI,
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YTIICBOJIbI, AMUHOKHUCIIOTHI, OeTKku. Pons GelKoB B Opranusme.
[TonsiTie 0 BBICOKOMOJEKYISIPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEICHb
noJimMepu3aiuu. [1oaM3THIICH, TOJUITPOITUIICH, TOJIMBHHUIXJIOPHUI.

JdemMoHcTpanum:
Mopenu MOJIEeKyJ OpraHUYeCKUX COeANHEHHA. ['opeHne yrieBo10po10B 1 0OHAPYKEHUE MPOTYKTOB UX TOPEHHS.

KauectBennas p€aKkuusd Ha 5TUJICH. HOJ’Iy‘IeHI/IC OTHUJICHA.

PacTBopeHne 3TunoBoro cnupra B Bojie. PacTBopeHue riauiepuHa B BOJE.
ITonmy4yeHnue u cBOWMCTBA YKCYCHOM KHCIIOTHI. VcciienoBaHue CBOWCTB JKMPOB: PACTBOPUMOCTDH B BOJIE M OPraHUYECKUXPACTBOPUTEIAX.

KauecTBeHHBIE peakiiy Ha TIIFOKO3Y U KpaxMmal.
O3HakoMJIeHHE ¢ 00pa3LaMu U31EIUi U3 MOIUATUICHA, TOJUIPONUIECHA, TOIUBUHIIXJIOPUA.
[IpakTuyeckue pabOTHI CIPYIITUPOBAHBI B OJIOKH —XUMHUYECKHE MPAKTUKYMBI, KOTOPBIE CIYXAaT HE TOJILKO CPEICTBOM 3aKPEIUICHUS] YMEHHIA 1
HaBBIKOB, HO TaK)Ke€ U CPEJCTBOM KOHTPOJIS 32 KAUECTBOM UX C(HOPMUPOBAHHOCTH.

I11. TEMATHUYECKOE IINTAHUPOBAHMUE

8 kuacc
Ne n/m Tema KoJsinuecTBo N3 Hux
4acoB NPaKTHYECKUX KOHTPOJIbHBIX
1 IlepBoHayabHBIE XMMUYECKUE TOHATHS 25 3 1
2 Kucaopon 4 1
3 Boaopon 3 1
4 PactBopsl. Boaa 7 1 1
5 OcCHOBHBIE KJ1aCChl HEOPTAHMYECKUX COCAUHEHUIT 10 1 1
6 Ilepunoanyecknii 3aK0H U MEPHOAUYECKAsl CHCTEMA 7 1
xumudecknx 3jiemenToB .M. Menaeneea. Ctpoenue
aTroma
7 CtpoeHue BelecTBa. XUMHYECKas CBA3b 9 1
8 3akon ABoraapo. MojsipHblii 00beM ra3on 3
9 I'anorensl 2 1 1
Hroro | 68 8 6
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9 kJiacc

Ne i/ Tema KosnuecTBo N3 Hux
4acoB NMPaAKTHYECKUX KOHTPOJIbHBIX

1 IToBTOpPEHUE OCHOBHBIX BOIIPOCOB Kypca 8 kiacca 3

2 Teopusi 31eKTPOJIUTHYECKOI THCCOIMAIUT 13 2 1

3 TI'anorensl 5 1

4 IMoarpynmna Kucjiaopoaa u cepbl 6 1

5 Ioarpynmna a3ora u ¢ocdopa 8 1

6 IMoarpynmna yriiepoaa u KpeMHust 9 1 1

7 MeTasuibl 13 1 1

8 Opranuveckue coeJMHEHMSI 11 1
Hroro | 68 7 4
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