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IHosicHuTe IbHAS 3aNIMCKA

PaGowass mporpamMma mTO XUMHH JJIi OCHOBHOHM IIKOJIBI COCTaBJICHA HAa OCHOBE
@OyHIaMEHTaIBHOTO siZipa cojep:kaHusi oOmiero oOpasoBanusi U TpeOoBaHuil K pe3yibTaTam
OCHOBHOTO 00mero o0Opa3oBaHUs, NPEICTAaBICHHBIX B DenepaabHbBIM TOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHJApTE OOIIEro 0Opa3oBaHMs BTOPOTO MOKOJEHHUA. B Hell yuuThIBalOTCS
OCHOBHBIC UJICH TIOJOXKCHHUS MPOrPaMMbl Pa3BUTHUS U (POPMHPOBAHUST YHHUBEPCATBHBIX YUEOHBIX
JeMCTBUH 17151 OCHOBHOTO 00IIEro 00pa3oBaHMs

XuMmusl, Kak OJJHa M3 OCHOBOIIOJIATAIOIIUX OOJIACTEH €CTECTBO3HAHUS, SIBISCTCS
HEOTHEMJIEMO YacThl0 00pa3oBaHUsl UIKOJBHUKOB. KaKAblii deJIOBEeK JKUBET B MHUPE
BEIIECTB, IO3TOMY OH JOJDKEH HMETh OCHOBBI (YHJIAMEHTAIBHBIX 3HAHUH TI0 XHMHHU
(XMMHUYECKasi CHMBOJIMKA, XUMHUYECKHE IOHATHUS, (PAKTBI, OCHOBHBIC 3aKOHBI M TEOPHH),
MO3BOJISIONIME  BBIPA0OTaTh  MPEJACTABICHHS O  COCTaBE BEIIECTB, HMX CTPOCHHH,
NPEBPALCHUSX, TPAKTUIECKOM HCIIOJIb30BaHHUH, @ TAKXKe 00 OMAaCHOCTH, KOTOPYIO OHH MOTYT
npeAcTaBisaTh. M3yuas XHWMHUIO, Y4Yaliuecs Y3HAlOT O MaTepHalbHOM EJIMHCTBE BCEX
BEIIIECTB OKPYXAIOIIEro MHpPa, 00yCIOBICHHOCTH CBOWCTB BEILIECTB UX COCTABOM M CTPOCHHEM,
MI03HABAEMOCTH M NPEJCKA3yeMOCTH XHUMHUYECKUX sIBIICHWHA. VI3yueHue CBOWCTB BEIISCTB M
UX TPEBPAIEHUI CIIOCOOCTBYET Pa3BUTHIO JIOTUUECKOTO MBIIUICHUS, a TIPaKTHIECKasi paboTa ¢
BeIIeCTBAaMH (J1A0OpaTOpPHBIE ONBITHI) — TPYIOJIIOOUI0, aKKypaTHOCTH W COOpaHHOCTH. Ha
npUMepe XHMHUHM YyYalllMecs IOJIyYaroT IPEJICTABICHUS O METOJaX MO3HAaHWs, XapaKTEePHBIX
JUTSL €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIEHOM U TEOPETHUECKOM).

PaGouas mporpamma yueOHOTO Kypca o XUMHH I 8-9 KJIacCoB pa3paboTaHa Ha OCHOBE
®I'OC BTOpOro TOKOJEHHUS, Ha 0a3e MporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHS II0
xumuM (6a30BbI  ypoBeHb) u aBTopckoil mporpammbl O.C. I'abpuensna, A.B.Kynmosoit
[Iporpamma ocHOBHOTO oO0ImIero oOpa3zoBaHus 1O XUMHUH. 8-9 kiaccsl. M: Jlpoda, 2015r.
JlaHHas mporpamMma KOHKPETHU3UPYET COJCpKaHHWe CTaHAapTa, NaET paclpe/eicHue y4eOHbBIX
4acoB IO pas3aenaM Kypca, TOCIEIOBAaTEIBHOCTh HM3YUEHHUS TEM M pa3ieiioB C Y4ETOM
MEXIPEIMETHBIX M TPEJAMETHBIX CBS3CH, JIOTHKM YYE€OHOTro IMpoIecca, BO3PACTHBIX
0COOEHHOCTEH yJaruxcst

OO01mme e OCHOBHOTO 00111ero 00pa3oBaHMs € y4eToM cieHH(PUKH Kypca XUMHH

[lenn XxumuYeckoro oOopa3oBaHUsT B OCHOBHOM IIKOJIe (POPMYIMPYIOTCS Ha HECKOJIBKHUX
YPOBHSIX: TJI00QJIbHOM, METAIpPEAMETHOM, JIMYHOCTHOM U TIPEJAMETHOM, Ha YPOBHE TpeOOBaHHN
K pe3y/bTaTaM OCBOEHHS CO/IEPKaHUs TPEIMETHBIX TPOTPaMM.

OcHoBHOE o01iee oOpa3oBaHue - BTOpas CTYyMEHb 00mero obpazoBanus. OmHONU U3
BOXHEHIIMX 3a/ad 3TOTO0 JTamna SBISIETCS IOATOTOBKA OOYYaIOIIMXCS K OCO3HAaHHOMY U
OTBETCTBEHHOMY BBHIOOPY JKH3HEHHOTO M TMPOQecCHOHATBHOTO MyTH. OO0yJaromuecs ITOJKHBI
HAY4YHUTHCS CAaMOCTOSTENIBHO CTABUTh 1€ M ONPENENsATh MYTH MX JOCTH)KEHHs, HCIOIb30BaTh
nprOOpPETEHHBIN B IIKOJE OIBIT JEATEIIFHOCTH B PEAbHOW JKW3HHU, 32 paMKaMH Y4eOHOTO
nporecca.

bonbmioil Bkilag B JOCTHIKEHHE 3TUX 3aJad OCHOBHOrO oOmiero oOpa3oBaHUs BHOCHUT
U3y4eHHe XMMUHU, KOTOPOE MPU3BAHO 00ECHICUNTh:

e (opMuUpOBaHHE CHCTEMBbl XHUMHUYECKHAX 3HAHUH KaK KOMIIOHEHTAa €CTECTBEHHO-HAYYHOM
KapTUHBI MUDA;

® Dpa3BUTHE JIMYHOCTH OOYYAIOUIMXCS, WX MHHTEIUIEKTyaJlbHOE U  HPABCTBEHHOE
COBEPIICHCTBOBaHWE, (OPMHPOBaHWE Y HHUX TYMaHUCTHYECKHMX OTHOUICHUH W
HKOJIOTHYECKH 11eJIECO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOH 1€ATEIBHOCTH;

e BbIPaOOTKY MOHUMaHUS OOIIECTBEHHON NOTPEOHOCTH B Pa3BUTHUU XUMHH, a TaKkKe
dbopMHpOBaHWE OTHOIIEHUS K XUMHH Kak K BO3MOXHOW oOmactu Oymymiei
NPaKTUYECKOH e TeNbHOCTH;

e (QopmupoBaHue ymeHuil OezomacHOro oOpallleHHs C BEIIeCTBAMHU, HCIOJIb3YEMbIMU B
MTOBCEJHEBHOM KU3HH.

LlensiMu U3ydeHUs XUMUU B OCHOBHOM IIKOJI€ SIBJISIFOTCSL:



e (QopmupoBaHue y 00y4arOUIMXCsSd YMEHUS BUIETh U NOHUMATh IICHHOCTh OOpa30BaHUS,
3HAYMMOCTh XHUMHYECKOTO 3HAaHWS Ui KaXJIOTO 4YeIOBEKa HE3aBUCUMO OT €ro
npodecCHOHANIBHOW NIESITEBHOCTH;, YMECHUSI pa3innyarh (pakThl U OLIGHKH, CPaBHUBATH
OILICHOYHBIC BBIBOJIBI, BHJIETh UX CBSI3b C KPUTCPHUSIMH OIICHOK U CBSI3b KPUTEPHUEB C
OTIpE/ICIEHHOW CHCTEMOW IEHHOCTEH, (popMynHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
TIO3HIIUIO;

e (opmupoBaHue y 00ydJaOIIUXCS HEIOCTHOTO MPEACTABICHUS O MHUPE U POJIM XUMHUH B
CO3JJaHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KApTHHBI MHpPA; YMEHHUS OOBSICHSTH
O00BEKTBHI U TIPOIIECCHl OKPY)KAIOLICH JIEHCTBUTENBHOCTH — TPUPOIHOM, COIMAIBHOM,
KYJIbTYPHOMU, TEXHUUECKON CPEJIbl, UCIIONB3Ys Ul 3TOTO0 XUMHUECKHE 3HAHUS;

® [pUOOpeTeHHE OOYYAIOUIMMHUCS OIbITa PAa3HOOOPA3HOW JIEATEIILHOCTH, IMO3HAHUSA |
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHTHOCTEH), HWMEIOIIUX
YHUBEpPCAJIbHOE 3HAYCHUE JUIs PA3IMYHBIX BHJOB JACATCIBHOCTU: pEIICHHS poOIieM,
NPUHATHS PEIICHH, TIOUCKA, aHau3a U 00pabOTKH WH(OpPMAIMKA, KOMMYHHUKATHBHBIX
HaBBIKOB, HABBIKOB H3MEPEHUH, COTPYJHHYECTBA, O€30macHOTO OOpalieHus ¢
BEIIECTBAMH B MTOBCETHEBHOM JKU3HHU.

OO0Omasi xapakTepuCTHKA y4eOHOr0 npeamMera « XuMmus»

B cootBerctBumM ¢ Denepa’dbHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM
OCHOBHOTO 0011ero o0pa3oBaHusi yyaliuecs IOJDKHBI OBIAAETh TAaKMMU [O3HABATEIbHBIMU
y4eOHBIMH JIEHCTBHAMHU, KaK YMEHHE (POpMYyIHMpOBaTh MpoOJIEeMy M TUIIOTE3Y, CTABUTh LEIU U
3aJa4M, CTPOUTH IUIAHBI JOCTIIKEHHUS IeNiell W pelleHus MOCTaBJICHHBIX 3ajad, MPOBOIUTH
SKCIICPUMCHT M Ha C€ro OCHOBC [ACJIaTb BBIBOABI WM YMO3AKIIOYCHUSA, NPCACTABIATH HUX H
OTCTaMBaTh CBOIO TOYKy 3peHus. Kpome 3Toro, ywammecs OOJKHBI OBJIAJETh MpHUEMaMH,
CBA3aHHBIMU C OINPCACICHUCM HOHITHH: OrpaHM4uMBaTh HX, OMNUCBIBATH, XAPAKTCPU30BATH H
cpaBHMBaTh. Ciel0OBaTENbHO, MPU U3YUYEHUU XUMHUU B OCHOBHOM IIIKOJIE y4allhecs JOJKHBI
OBJIAJACTH yLIe6HI)IMI/I IICIZCTBHSIMI/I, IMMO3BOAIOMIUMMHA UM JOCTUYb JIMYHOCTHBIX, IMPECAMCETHBIX U
MeTanpeIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

[Ipennaraemass mporpamma II0 XUMHUHU pacKpblBaeT BKJIaJ Y4YeOHOro MpeaMmeTra B
JIOCTHKEHHE Ieieii OCHOBHOro oOmero o0pa3oBaHUsi M ONpeAeseT  BaxHeiue
CoJIeprKaTeIbHbBIC JIMHUU TIPEIMETa:

® «BEIIECTBO» — 3HAHHS O COCTaBE M CTPOCHUU BEIIECTB, UX BAKHEHIINX (PU3NYECKUX U
XUMHYECKHX CBOMCTBAX, OMOIIOTUYECKOM JICHCTBUMY;

L «XUMHYCCKad pPEaKHA» — 3HAHUA O MNPEBPAICHHUAX OAHUX BCHICCTB B JPYIHC, 00
YCIIOBHSIX, B KOTOPBIX TMPOSIBIISIOTCS XWMHUYECKHE CBOMCTBa BEIIECTB, CIIOCO0ax
yIpaBIeHUS] XUMUYECKUMU TPOIECCAMU;

¢ (MPHUMCEHCHUC BCUICCTB)» — 3HAHHUA U OIBIT HpaKTH‘{eCKOfI JACATCIBbHOCTH C BCIIIECTBAMU,
KOTOpble Haubojee dYacTo YHOTPEONSIIOTCA B TMOBCEAHEBHOW KU3HH, IIUPOKO
UCTIONB3YIOTCS B IPOMBIIIUIEHHOCTH, CETCKOM XO035HCTBE, Ha TPAHCIIOPTE;

® (GI3BIK XUMHUHN» — OIICPUPOBAHUC CUCTEMOH BAKHEUIINX XUMHYECKUX HOH?ITI/II\/’I, 3HAHUC
XUMHUYECKOU HOMCHKJIATyphbl, T.C. HX Ha3BaHUIA (B TOM YHUCIC U TpI/IBI/IaJ'IBHI)Ie),
BJIQJICHUE XUMHUYECKOW CHMBOJIMKOW (XUMHYECKUMU (QopMyrIamMu M ypaBHEHUSMH), a
TaKkKe TpaBuia TepeBoja MHGOPMAIMU C €CTECTBEHHOTO SI3bIKa Ha SI3BIK XUMUU H
o0OpaTHoO .

[Ipu otbope coaepkaHMs, KOHKPETHU3UPYIOLIETO NPOrpaMMy, YUHUTHIBAIOCh, UYTO IEpes
o0mmM o0pa3oBaHHWEM HE CTOMUT 3agava Mpo(ecCHOHATBHONW MOATOTOBKU OOYYaIoIUXcs. JTO
OTIPENIeNUIIO TOCTPOCHUE Kypca Kak OOMIEKYJIbTYpPHOTO, HANpPaBIEHHOTO, IMPEXKIEC BCETO Ha
dbopMUpOBaHHE U pa3BUTHE HWHTEpeca K WM3YYCHHIO XMMHUU. YUTE€HAa OCHOBHas OCOOEHHOCTH
MOJIPOCTKOBOTO BO3pacTa — HAYallo MMepexojia OT JETCTBa K B3POCIOCTH, KOTOPBIA XapakTe-
pHu3yeTcs pa3BUTHEM MO3HABATENbHOM cephl.

Ha orame ocHOBHOTO O0OmIEro CpeaHero oOpa3oBaHHMS IPOUCXOAUT  BKITFOYCHHUE
o0ydJalmuxcsi B TMPOCKTHYI0O W UCCIEIOBATENBCKYIO JESITEIbHOCTh, OCHOBY KOTOPOU



COCTaBIISIIOT TaKHE YHUBEPCAJIbHBIC YI€OHbIC IEHCTBUS, KaK YMEHUE BUIETHh MPOOJIEMBI, CTABUTh
BONPOCHI, Ki1accuduuupoBarb, HaOIIOJaTh, MPOBOAUTH JKCHEPUMEHT, JejaTh BBIBOJbI U
YMO3AKJTFOUCHUS, OOBSICHATH, JOKAa3bIBaTh, 3allMIATh CBOW WJEU, JaBaTh OMPEICIICHUS
noustusiM. Crolla ke OTHOCATCA NPUEMBI, CXOAHBIE C OIpENeJIeHHEM IOHSTUN: OIKCaHUE,
XapaKTEepUCTUKA, pa3bsCHEHUE, CpaBHEHUE, paziudeHue. @opMupoBaHuEe 3TUX YHUBEPCAIbHBIX
yueOHBIX JeWCTBUN HAUMHAETCS eIl€ B HAYAJbHOM IIKOJE, a B Kypce XMMHUHU OCHOBHOM IIIKOJIBI
MPOUCXOAUT UX Pa3BUTHE U COBEPIICHCTBOBAHUE. B CBSI3U ¢ ATUM pe3epBHBIEC YaChl TUIAHUPYETCS
UCIIONIb30BaTh Ha (opMHpOBaHHE W pPa3BUTHE YMEHHM MPOEKTHOH M HCCIIEN0BATEIbCKOMN
JIeATEIbHOCTH, YMEHUE BUJIETh MPOOJIEMBI, JIeJIaTh BHIBOABI U YMO3AKIIOUCHHUS.

MecTo y4eOHOr0 nmpeaMeTa B y4eOHOM ILIaHe

OcoOeHHOCTBIO COAEepKaHUsl Kypca «XUMHUs» SBISIOTCSA TO, UTO B Oa3UCHOM y4eOHOM
(oOpa3oBarenbHOM) IUIAHE OSTOT TPEAMET TMOSBIISCTCS TOCICTHUM B Py HU3yYeHHS
€CTECTBEHHO-HAYYHBIX TUCHUIUIMH. JlaHHAs HEOOXOAUMOCTh OCBOEHHUS OOBSCHSETCS TE€M, UTO
MIKOJBHUKHM JIOJDKHBI 00JagaTh HE TOJBKO ONPEICNCHHBIM 3allacoOM  IpeBAPUTEIbHBIX
€CTECTBEHHOHAYYHBIX 3HAHUN, HO U JIOCTATOYHO XOPOILIO Pa3BUTHIM aOCTPAKTHBIM MBIIICHUEM.
VYyammmMucst y)xe HaKOIUICHBI 3HAHHUS 10 CMEXHBIM AMCHUUIUIMHAM IMKJIA: OMOJOTHH, (PU3HKH,
MaTeMaTuk, reorpaduu, cHOpMHpPOBAINCH YMEHHUS AaHAIW3UPOBaTh, BECTH HAOIIOJEHUS,
CpaBHUBATHh OOBEKTHI HAOIIOICHUSI.

Jlnia peanuzanuu pabodeid mporpaMMbl H3y4eHUsl y4eOHOTo mpeaMeTa « XUMHUs Ha dTarne
OCHOBHOT'O 0011er0 00pa3oBaHus y4eOHBIM TJIAHOM IIKOJIBI OTBeAeHO 136 wacoB. B ToMm uucie
68 uacoB B VIII kmacce u 68 yacos B IX knacce, u3 pacuera — 2 yuebHbIx yaca B Hegento B VIII
KJlacce U — 2 yueOHbIX yaca B Henenmo B [X kiacce.

OcHoBHBIE HIeN Y4eOHOro npeaMeTa « XUuMHUD):
® MAaTepHAIBHOE €AMHCTBO BEIIECTB €CTECTBEHHOIO MUPA, UX T€HETUYECKAs CBSI3b;
® [IPUYMHHO-CIICICTBEHHBIE CBSI3M  MEXIY COCTaBOM, CTPOEHUEM, CBOMCTBaMH,
MOJIYYCHUEM U TIPUMEHEHUEM BEIIECTB;
® [103HABAEMOCTh BEILIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX PEaKIIUii;
e OO0BSICHSIONIASA U MPOTHO3UPYIOIIAs POJIb TEOPETUUECKUX 3HAHUM 7151 (PaKTOJIOTUYECKOTO
Marepuana XuMHUH 3JIEMEHTOB;
® KOHKPETHOE XMMHYECKOE COCIUMHEHHE KaK 3BE€HO B HEMPEPHIBHOW IEMU TMPEBPAIICHHI
BEILIECTB, YYACTBYIOIIEE B KPYrOBOPOTE XUMHUYECKHUX DJIEMEHTOB M XUMHUYECKOM
SBOJIOLINY;
e OOBEKTHUBHOCTH U MO3HABAEMOCTH 3aKOHOB MPUPO/Ibl; 3HAHHWE 3aKOHOB XUMHH TTO3BOJISIET
YOPABJISATh XUMHUYECKUMH TPEBPALLCHUS MH BEIIECTB, HAXOJWTh HKOJIOTHYECKH
Oe30macHbIe CIOCcOOBI TPOU3BOJICTBA U OXPaHBI OKPYKAIOIICH CPeIbl OT 3arpsi3HEHHS;
® B3aUMOCBS3aHHOCTh HAYKM M TPAKTHKH; TpeOOBaHHUS MPAKTUKU — JIBUKYIIAs CHIIa
pa3BUTHUS HAYKH, YCTIEXU MPAKTUKU 00YCIOBIEHBI TOCTHKEHUSIMU HAYKU;
® Dpa3BUTHE XUMUYECKOW HAYKHM W XUMHU3ALMS HAPOIHOTO XO3SIMCTBA CIIyXaT MHTEpecam
YeJoBeKa M OOIIecCTBa B IIEJIOM, WMEIOT TYMAaHHCTHYECKUN XapakTep M TPHU3BaHbBI
CIOCOOCTBOBATH PEIICHUIO TTI00ATBHBIX MPOOIEM COBPEMEHHOCTH.
OTH UJIeU PEATU3YIOTCS TTYTEM JIOCTHUKEHUS CICAYIONINX Uelell:
Gopmuposanue y ydamuxcsi XUMUYECKOW KApTUHBI MHUpa KaK OPraHMYeCKONW YacTh ero
[EJTOCTHOM €CTECTBEHHOHAYYHOW KapTUHBI;

paseumue TO3HABATEIBHBIX WHTEPECOB, WHTEIIEKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
y4anuxcs B MPOLECCe U3YUYCHHUS] MMU XUMUYECKOW HAYKH M €€ BKJIaJia B COBPEMEHHBIN HayYHO-
TEXHUYECKUM MPOrPECC;

¢dopmuposanue BaXKHEHUIINX JIOTHYECKUX OINEpalMid  MBIIUICHUS (aHaW3, CHHTE3,
000011eHNe, KOHKPETU3AIlHsI, CPAaBHEHUE U Jp.) B MPOLIECCE MO3HAHUS CHUCTEMBI Ba)KHEHIIIHX
MOHATHI, 3aKOHOB U TEOPUH O COCTaBEe, CTPOCHUHN U CBOMCTBAX XMMHUYECKUX BEILIECTB;



socnumaHnue yOEXKICHHOCTH B TOM, YTO NMPHMEHEHUE IMOJIYYCHHBIX 3HAHUA U YMEHHH IO
XUMHUHU SIBIIAETCA OOBEKTHUBHON HEOOXOIUMOCTBIO TSI O€301acHON paboThl C BEMIECTBAMH M
MaTepHrajamMH B OBITY U Ha IPOM3BOJICTBE;

npoekmupoéanue W peanu3ayus — BBITYCKHUKAMH  OCHOBHOM  IIKOJBI  JIMYHOM
o0pa3oBaTeNbHON TpaeKTopuH: BBIOOp mpoduiiss OO0ydeHHs] B CTapiieid IIKOJE WU
po(heCCHOHATILHOTO 00Pa30BaTEIBHOTO YUPEIKICHUS;

061adeHue KIIOUYEBBIMA KOMIETEHIUAME (Yy4eOHO-TI03HAaBaTeIbHBIMU, HH(POPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH )

3HAYUTEIIBHOE MECTO B COJIEPKaHWU Kypca OTBOAMTCS XUMHYECKOMY JSKcCrepuMeHTy. OH
MO3BOJIIET CPOPMHUPOBATH Y YUYANIMXCS CICIHAIbHBIC TMPEIMETHBIC YMEHHsS padoTaTth C
XUMHUYCCKUMHU BeICCTBaMu, BBIITIOJIHATH HpOCTbIe XHUMHUYCCKUC OIIBITHI, Hay‘II/ITB ux
0€30MacHOMY M DKOJIOTMYECKH TI'PaMOTHOMY OOpAIllCHHIO C BeEIeCTBAMH B OBITY M Ha
MIPOU3BO/ICTBE.
[IpakTHyeckre pabOThl CrPYIIIUPOBAHBI B OJIOKH — XUMHYECKHE IPAKTUKYMbI, KOTOPBIC
CIIy’)KaT He TOJBKO CPEICTBOM 3aKPEIUICHUS YMEHUN W HABBIKOB, HO U KOHTPOJIS Ka4eCcTBa HX
c(hOpPMHUPOBAHHOCTH.

IleHHOCTHBIC OPHEHTHPBI COACPKAHUA Y4eOHOr0 nNpeaMeTa « XuMHD)

VY4eOHblil npeamer «XUMHUSA», B COAEPHKAHUU KOTOPOI'O BETYLIUM KOMIIOHEHTOM SIBJISIFOTCS
Hay4Hble 3HAHMS M Hay4Hble METOJbl IO3HaHUs, IO3BOJISET HE TOJBKO (hOPMHUpPOBATH Y
yyalmxcs IeJIOCTHYI0 KapTUHY MHUpPA, HO U NpoOYXJIaTh Y HUX SMOLMOHAJIbHO-IIEHHOCTHOE
OTHOILIEHHE K M3y4aeMOMY MaTepHuaiy, CO3/1aBaThb YCJIOBUS M (HPOPMUPOBAHMS CHUCTEMbI
LIEHHOCTEH, ONPEeIIsoNIel TOTOBHOCTD: BRIOMPATH ONPENEICHHYIO HAPAaBICHHOCTh JEHCTBUIA;
JIeCTBOBATh ONpE/IEICHHBIM 00pa30M; OLIEHUBATh CBOM JICHCTBUSA U IEHCTBUS IPYTUX JIOAEH 1O
OIpeEIEHHBIM LIEHHOCTHBIM KPUTEPHSIM.

LleHHOCTHBIE OPUEHTUPBI Kypca XUMHUHU B OCHOBHOM ILIKOJIE ONPEAEISIOTCS cruelu(uKoi
XUMUHU Kak Haykd. [IoHSATHE «1€HHOCTH» BKJIIOYAET €IMHCTBO OOBEKTHBHOTO (CaM OOBEKT) U
CyObEeKTUBHOTO (OTHOIIEHHE CYOBEKTa K OOBEKTYy), MOITOMY B KAdeCTBE IIEHHOCTHBIX
OPUEHTHPOB XUMHYECKOTr0 0Opa30BaHUs BBICTYHNAIOT OOBEKTHI, U3y4aeMble B Kypce XUMHH, K
KOTOpOMY y oOydaromuxcs GpopMHUpyeTcs LIEHHOCTHOE OoTHoleHue. [Ipu 3Tom Bexylryro posib
UTPAIOT IO3HABaTEbHbIE LEHHOCTH, TaK KakK JaHHBIA y4eOHBIH NpeAMeT BXOAUT B TPYIILY
IPEeIMETOB IO3HABATEIBHOIO IMKIJA, IJaBHAas LEdb KOTOPBIX 3aKI0YaeTcs B H3YyYECHUH
IIPUPOJIBIL.

OcCHOBY TNO3HaBaTENIbHBIX LIEHHOCTEW COCTABISIOT HAay4yHblE 3HAHMSI, Hay4HbIE€ METOJbI
NO3HAHUS, a [IEHHOCTHBIE OpUEHTAUH, (popMUpyeMble y 00ydaroLIUXcsl B MpoLecce U3ydeHUs
XUMUH.

OCHOBHBIM pE3yJIbTaTOM II03HABATEIIBHOTO OTHOLIEHHS K MHUPY B KYJIbTYpE SIBISETCS
YCTAaHOBJIEHHE CMbICJIa W 3HAYEHHUS COJEpKaHUS OOBEKTOB M sBJIEHUIN mpuponabl. Takum
o0pa3oM, no3HaBaTeabHast PyHKIMS yueOHOro npeaMera « XUMHs 3aKII04aeTcs B CHOCOOHOCTH
€ro cojJiep>KaHusl KOHLEHTPUPOBATh B ce0€ Kak 3HAHMUS O BEUIECTBaX U XMMMUYECKUX SIBJICHMSIX,
TaK U NO3HAéamenbHble YCHHOCHU .

OMHOWIeHUS K

XUMHUYECKUM 3HAHUSAM KaK OJHOMY M3 KOMIIOHEHTOB KYJIBTYpbI YEJIOBEKA HAPSAAY C IPYTUMHU
€CTeCTBEHHOHAyYHBIMU 3HAHUSMH, €IMHON pa3BUBAIOIICHCS CUCTEME;

OKPY’KAIOIIEMY MHUPY KaK MUPY BEIIECTB U IPOUCXOAIINX C HUMU SIBJICHU;

MMO3HABATEIbHON JAESITENTbHOCTH (KaK TEOPETUYECKOM, TaK M SKCIEPUMEHTAIbHOM) Kak
VCTOYHUKY 3HaHU;

NOHUMAHUS

O00BEKTUBHOCTHU M JIOCTOBEPHOCTH 3HAHUH O BEIIECTBAX M MPOUCXOISAIINX C HUMH SBJICHUSIX;
CIIO)KHOCTH M OECKOHEUHOCTH IIpollecca IO3HaHUs (Ha MpUMepe HCTOPUM XHUMHUYECKHUX
OTKpPBITHIN);



JeCTBUSL 3aKOHOB MPHUPOJBI U HEOOXOIUMOCTH HX ydeTa BO Bcex c(epax HesTeNbHOCTH
YeJIOBEKa;

3HAUEHUs XHUMHUYECKUX 3HAHMM JUId pelleHus I700aldbHbIX MPOOJIEM YEJIOBEUYECTBA
(SHEepreTU4yecKkol, ChIPbEBOH, IPOJOBOJIBCTBEHHOM, 3/I0pOBbsI M JOJIOJETHUS UEJIOBEKa,
TEXHOJOTMYECKHUX aBapuid, r1100aabHON AKOJIOTHUH U JIp.);

BaXHOCTH HAay4HBIX METOJIOB IO3HAHMA (HAOJIOJEHMS, MOJAEIMPOBAHUSA, SKCIEPUMEHTA U
JIp.) MHpa BEUIECTB U PEAKIIUA.

Pacmmpenune cdep uenoBeueckoil AeATENbHOCTH B COBPEMEHHOM COLMYME HEN30€XHO
BJI€YET 3a cOo00W HEO0OXOAUMOCTh (POPMHPOBAHUS y y4allUXcs KyJIbTYphl Tpyna M ObITa Mpu
U3y4eHUH JII00Oro  yuyeOHOro ImpeaMmera, KOTOpO€  HEBO3MOXKHO  0e3  BKIIOYEHUs
COOTBETCTBYIOILUX YeHHOCm el mpyoa u Ovima B COACpkKaHUe yueOHOro NpeaMera «XUMHUS.

B xauecTBe 00BEKTOB LIEHHOCTEH TpyJa U ObITa BHICTYINAIOT TBOpUYECKasl CO3UAATEIIbHAS
JeSITeIbHOCTD, 3/J0OPOBBIM 00pa3 >KU3HU, a IICHHOCTHBIE OPHEHTAIIMH COJCPKAHUS Kypca XUMHU
MOTYT pacCMaTpHUBaThCs Kak (POPMUPOBAHHUE:

OMHOWEHUS K.

TPYAOBOM JESATENbHOCTH KaK €CTECTBEHHON (PM3UUECKOM U MHTEIIEKTYalbHOM TOTpEeOHOCTH;

TPYAYy KaK TBOPYECKOMU AESITEIbHOCTH, IO3BOJISAIOLIEH IPUMEHSATh 3HaHUS Ha MPAKTUKE;

NOHUMAHUS HEOOX0OUMOCMU.

ydyera OTKpBITBIX M M3YyYEHHBIX 3aKOHOMEPHOCTEH, CBEIEHUN O BEIIeCTBaX M UX
IPEBPALLCHUSX B TPYIOBOI NEATEILHOCTH;

MOJIHOM peanu3aiuu  (U3MYECKUX W YMCTBEHHBIX BO3MOXKHOCTEW, 3HAHUW, YMEHUH,
CHOCOOHOCTEH MPH BHIMOJIHEHUH KOHKPETHOT'O BUA TPYLOBOH AEATEIbHOCTH;

COXpaHEHUsI U TMOJAEPKaHUSI COOCTBEHHOTO 370POBbSl U 3/I0POBbSl OKPY)KAIOLIUX, B TOM
YHCiIe MUTAHUSA C YU€TOM COCTaBa U SHEPreTHUECKOW IEHHOCTH MUILY;

coOroIeHHsI MTpaBMJl OE30MACHOTO MCIIOJIb30BAHUS BEUIECTB (JIEKApPCTBEHHBIX IPENaparos,
CpeACTB OBITOBOM XMMUH, IECTULIHIOB, TOPIOYE-CMa304YHbIX MaTepHaIOB U JIp.) B IOBCEIHEBHON
YKU3HU;

OCO3HAHMS JOCTH)KEHUS JIMYHOTO yCIeXa B TPYIOBOH JESITEIbHOCTH 3a CYET COOCTBEHHOMN
KOMIIETEHTHOCTH B COOTBETCTBHHM C COLIMAJIbHBIMM CTaHAAPTaMH U MOCJIEAYIOIUM COLUAIbHBIM
0JI00peHHEeM JIOCTMKEHUH HAyKd XUMHUM U XHMMHUYECKOTO IPOM3BOJACTBA Ul PAa3BUTHA
COBPEMEHHOT0 00IIEeCTBA.

OneIT >MOLMOHAIBHO-IIEHHOCTHBIX OTHOIICHHUH, KOTOPBIM Y4YalMecs MOJIYy4aroT IpU
U3YYEHUH Kypca XUMHUU B OCHOBHOH IIIKOJE, CIIOCOOCTBYET BBICTPAaMBAHHUIO HMMH CBOEH
*KU3HEeHHON mo3unmu. ConepxkaHue y4eOHOro NpeAMeTa  BKIIOYAET  COBOKYIHOCTb
HPAGCMEEHHBIX YEeHHOCHE .

OMHOUIEHUS K.

cebe (oco3HaHHE COOCTBEHHOTO JOCTOMHCTBA, UYYBCTBO OOIECTBEHHOTO  JIONTA,
JUCLUIUINHUPOBAHHOCTb, YECTHOCTD U MPaBAUBOCTD, IPOCTOTA U CKPOMHOCTb, HETEPIIMMOCTD K
HECIPaBeJIMBOCTH, MPU3HAHNE HEOOXOJUMOCTH CaMOCOBEPILIEHCTBOBAHUS);

ApyruM  JroAsM  (TyMaHU3M, B3aMMHOE YBAXKEHHE MEXIYy JIIOJbMH, TOBapHIecKas
B3alMOIIOMOIIb U TpeOOBAaTEIbHOCTb, KOJUIEKTMBHU3M, 3a00Ta O APYTrUX JIOJASX, AKTUBHOE
pearupoBaHue Ha COObITHA (enepaIbHOro, pPEerMoHaJbHOIO, MYHUIMNAIBHOIO YPOBHEM,
BBITNIOJTHEHHE OOILIECTBEHHBIX MOPYUEHUI);

cBOEMY TpyAy (100OpocoBeCTHOE, OTBETCTBEHHOE HCIOJHEHHWE CBOUX TPYAOBBIX U YUEOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPYECKUX Hauyald B TPYJOBOU NEATEIbHOCTH, MIPU3HAHHE Ba)KHOCTHU
CBOETO TpyJla M pe3yIbTaTOB TPyAa APYTUX Jrojei);

npuposae (OepekHOe OTHOLIEHHME K ee OOoraTrcTBy, HETEPHUMOCTh K HapyIIEHUSM
HKOJIOTHYECKUX HOPM M TpeOOBAaHUM, KOJIOIMYECKH I'PaMOTHOE OTHOIIEHHE K COXPAaHEHUIO
ruapocdepsl, aTMochepsl, TOUYBbI, OHOchEphl, YETOBEYECKOTO OpPraHM3Ma; OIEHKa JEeHCTBUS
BOIPEKH 3aKOHAM IPUPO/IbI, TPUBOASIIAS K BOSHUKHOBEHHIO INI00ATBHBIX MPoOIeM);



NOHUMAHUSL HE0OX0OUMOCTU.

YBa)XKUTEIBHOIO OTHOLICHMS K JIOCTH)KEHUSIM OTE€YECTBEHHOM HAYKH, MCCIEA0BATEIbCKOU
JESATENIBHOCTH POCCUNCKHUX YUEHBIX XUMHUKOB (IIaTPUOTUYECKUE UYBCTBA).

Kypc xumum o0nazaer BO3MOMKHOCTAMH [uld (OPMHUPOBaHHUA KOMMYHMKATHBHBIX
[IEHHOCTEH, OCHOBY KOTOPBIX COCTaBISIIOT Ipoliecc OOIICHHUs, TpaMOTHAasl pedb, a LIEHHOCTHBIE
OpHEHTALIMM HAIIPaBJICHBI HA BOCIUTAHUE Y YYaIlUXCS.

O06pa3zoBanue npeAcTaBICHUH, POPMHUPOBAHUE TIOHATHIA B O0YUECHHH XUMHHU MTPOUCXOTUT
B IIpOLECCE KOMMYHHKAIlMM C MWCIIOJB30BAHMEM HE TOJIBKO €CTECTBEHHOIO s3bIKa, HO U
XUMHUYECKHX 3HAKOB, (OPMYIJI, YypaBHEHUN XMMUYECKUX PEaKLnii, 0003HAYAIOLINX ITH BEUIECTBA
U SIBJICHUSA, T. €. XUMHYECKOTO s13bIKa. Takum o00pa3om, yueOHbBIH mpeamer <K XuMUus>> nUMeeT
60J1b1IME BO3MOKHOCTH JUIsl QOPMUPOBAHUS Y YUALLUXCS KOMMYHUKAMUGHBIX YEHHOCMEIl:

He2amueHo20 OMHOUWEHUSL K

HapylIEHUIO HOPM s3bIKa (E€CTECTBEHHOIO M XHMHYECKOr0) B pa3HbIX HCTOYHHUKAX
uHpopmanuu (mureparypa, CMU, UnatepHeT);
3aCOPEHUIO peun;

NOHUMAHUS HE0OX0OUMOCIU.

IIPUHSTHS Pa3IMYHBIX CPEICTB U IPUEMOB KOMMYHHKALUY;

MOJTy4YeHUsT THPOPMALIUHU U3 Pa3IMYHBIX HCTOYHUKOB;

apryMEHTHPOBAHHOW, KPUTHUECKOW OLEHKHM HWH(POpPMALUU, MOJIYYEHHOM M3 pa3In4YHbIX
HCTOYHUKOB;

COOOLIeHNs] TOYHOM U JOCTOBEPHOM HH(pOpMaLUH;

SCHOCTH, JOCTYIHOCTH, JIOTMYHOCTH B 3aBUCHUMOCTU OT LI€JH, IOJIHOTHI WM KPAaTKOCTH
U3JI0KEeHUs] HHPOpMaLnY;

CTPEMJICHHSI IIOHSATh CMBICI OOpAIIEHHOHN K YeJIOBEKY peud (YCTHOM U MUCbMEHHOM);

BEJICHUS JMajiora JUlsl BBIIBJICHUS Pa3HbIX TOUEK 3pEHMs Ha pacCMaTpUBaeMylo HH(POpMaIHIO,
BBIPQKEHUSI JIMYHBIX OLEHOK U CYXJIEHUMN, NPUHATHS BbIBOJA, KOTOpBIM (opMupyercss B
IpoLecce KOMMYHHUKaLUU;

OPEIbSBICHUSI ~ CBUJETENbCTB ~ CBOEH  KOMIIETEHTHOCTM M KBAIM(UKAUUM IO
paccmMaTpuBaeMoMy BOIIPOCY;

YBaKEHMsI, MPHUHATHUS, MOAJCPKKU CYIIECTBYIOIMX TpaJuluii U OOIMX HOPM sI3bIKA
(ecTecTBEHHOT0 U XMMHYECKOT0);

CTPEMJIEHMSI TOBOPUTb, HCIIOJIB3Ys HW3y4aeMble XUMHUYECKHE TEPMHUHBI U IIOHATHS,
HOMEHKJIATYpy  HEOpraHMYeCKMX M  OpraHMYeCKHWX  BEIIECTB, CHUMBOJbBI,  (OpPMYIHI,
MOJIEKYJISIDHBIE U MOHHBIE YPABHEHMSI pEaKLIUN.

s ¢dopMupoBaHHsS JTyXOBHOM JIMYHOCTH IMIPEXJE BCEro HEOoOXOIMMO pa3BHUBATH
ACTETUYECKOE OTHOUICHHE 4YEJIOBEKA K JAEHCTBUTEIBHOCTH, TBOPYECTBO M COTBOPYECTBO IPHU
BOCHPUATUN ICTETHUECKUX SIBJICHHUM, KOTOPHIMH B KypC€ XHMHUU MOTYT CIY>KUTb: HpPHpPOJA
(MUHepanbl); U3AENTUs,, U3rOTaBIMBAacMble YEJIOBEKOM W3 PA3IMUYHBIX BEIIECTB M MaTepHAJIOB
(roBeNMpHBIE YKpalleHUs, MaMATHUKM apXUTEKTYpbl W T. [1.). XHUMHS TIO3BOJSIET TaKXKe
(dopmMHpoBaTh NOTPEOHOCTH YEJIOBEKA B KPACOTE U JESITEIBHOCTH MO 3aKOHAM KpPacoTHl,

T. €. IcmemuuecKue YeHHOCmu.

NO3UMUBHOE 4YECMBEHHO-YEHHOCTHOE OMHOUIEHUE K.

OKpYy)XarIleMy MHupy (KpacoTa, COBEpIIEHCTBO M TapMOHHS OKpY)KaIOIIEeH MNPUPOABI U
KOCMOCa B 1IEJIOM);

MPUPOIHOMY MUPY BEIIECTB M MX MPEBpAIEHUN HE TOJIBKO C TOYKH 3peHUsl moTpeduTens, a
KaK K  HCTOYHUKY IIPEKPacHOro, TapMOHUYHOIO, KpPAacHBOIO,  IOAYMHSIOLIErOCs
3aKOHOMEPHOCTSIM, MPOIMOPLHUOHAIBHOTO (Ha NpHUMEpPEe B3aUMOCBSI3U CTPOEHUS U CBOMCTB
aTOMOB U BEILIECTB);

BBITMIOJTHEHUIO YUEOHBIX 33]1a4 KaK K MPOLIECCY, TOCTABIISAIONIEMY 3CTETUYECKOE YIOBOJIBCTBUE
(KpacuBOe, M3SIIHOE PpEIICHHWE MM J0Ka3aTelbCTBO, MPOCTOTa, B OCHOBE KOTOPOH JIEKHUT
rapMOHHUS);



NOHUMaHue HeobX00UMOCU.

M300pakKeHUs] WCTHUHBI, HAyYHBIX 3HAHUW B YyBCTBEHHOW ¢opme (Hampumep, B
MPOU3BEICHUSAX HCKYCCTBA, MOCBSIIEHHBIX HAYYHBIM OTKPBITUSM, YYEHBIM, BEIIECTBAM M HX
MIPEBPAIICHUAIM);

NPUHATHS ~ TParu4eckoro Kak  JpaMaTudeckod  (GOpMBl  BBIpRKCHHS  KOH(IUKTA
HETMPUMHUPUMBIX TIPOTUBOIIOJIOKHOCTEH, MX CTOJKHOBEHUS (Ha MPUMEPE BBITAOIINXCS HAYIHBIX
OTKPBITHH, KOH()IUKTA IyBCTBA U JI0JITa, OOIIECTBA ¥ IMYHOCTH, PEATBHOCTH U HJealia).

Takum o00pazoMm, copepkaHHe Kypca XHMHU OCHOBHOM  IIKOJIBI MO3BOJISICT
c(hOpMHUPOBATH Yy yUYaIIMXCs HE TOJHKO MO3HABATEIbHBIC IICHHOCTH, HO U JAPYrue KOMIOHECHTHI
CHCTEMBI IICHHOCTEU: TpyJia H ObITa, KOMMYHUKATHBHBIC, HPABCTBEHHBIE, ICTETUUYCCKHUE.

Ilnanupyemsie pe3yJbTAThl 0CBOCHHS Y1eOHOI0 peaAMeTa
JlesTennbHOCTD 00pa30BaTENbHOIO YUPEXKIACHHUST 00IIEero 00pa3oBaHUsl B OOyYEHUH XHMHUH JIOJDKHA
OBbITh HAIIPaBJIEHA HA JOCTH)KEHHUE 00YUAIOLIMMUCS CIIEAYIOLIHMX PE3YJIbTaTOB.
JIMYHOCTHBIMU  pe3ylbTaTaMHd H3y4deHHs Tnpeamera «XuMus» B 8§ Kiacce SBISIOTCS
CJIEAYIOLIME YMEHUS:
® T'YMaHHCTUYECKHE U IEMOKPATHYECKUE IEHHOCTHBIE OPUEHTALNU, TOTOBHOCTh CJIEIOBAThH
STHYECKUM HOPMaM IMOBE/ICHUS B MIOBCETHEBHON KU3HU U MIPOU3BOACTBEHHON
NesITeNbHOCTH;

® 0CO3HaBaTh EIMHCTBO M IEIOCTHOCTH OKPYXAIOIIEro MHpPa, BO3MOXXHOCTH €ro
MO3HABAEMOCTH U OOBSICHUMOCTH HA OCHOBE JIOCTHKCHHUU HAYKH;

® [IOCTENEHHO BBICTpaMBaTh COOCTBEHHOE IIEJIOCTHOE MMPOBO33pEHHE: OCO3HABaTh
noTpeOHOCTh M TOTOBHOCTh K CaMOOOpa3oBaHUIO, B TOM 4YHUCIE M B paMKax
CaMOCTOSITENIbHOU AEATEIbHOCTH BHE LIKOJIBI;

® OIICHUBaTh JKU3HEHHbIE CHUTyallUd C TOYKU 3peHHus Oe3omacHoro obpasza *KU3HHU U
COXpPaHEHMs 3/I0POBbS;

® OIICHWBATh HKOJIOTUYECKUN PHUCK B3aMMOOTHOIICHUN YEIIOBEKA W MPUPOJIBI.

e (opMHUpPOBATh HKOJIOTUYECKOE MBIIUICHHE: YMEHHE OLIEHHUBATh CBOIO JEATEILHOCTh H
HNOCTYIIKM JIPYTMX JIOA€H € TOYKM 3PEHUS COXPAHEHUs OKpyXKarolled cpenbl -
rapaHTa >KM3HH U OJiaronosydus Jrofei Ha 3emie.

® TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JanbHeiIiell mpodecCHOHANbHOM TPaeKTOpUH B
COOTBETCTBUM C COOCTBEHHBIMU HUHTEPECAMHU M BO3MOXKHOCTSIMH;

MeTanpeAMeTHBIMHM pE3yJIbTaTaAMU HU3Yy4eHHs Kypca «XuUMHUSA» sBIseTCS (HOPMHUPOBAHUE
YHUBEpCaJIbHBIX yueOHbIX aercTBuil (VY ).
Pezynamuenvie YY/I.

® CaMOCTOSTEIbHO OOHAapyKuBaThb M (OPMYIMPOBATH MpoOIEeMy B KIACCHOM W
UH/IMBUyaJIbHOM yueOHOH NesTeTbHOCTH;

® BBIJABUTaTh BEPCUU PEUICHHUS MPOOJIEMBI, 0CO3HABATh KOHEYHBIN pe3yNbTaT, BEIOUPATh U3
NPEUIOKEHHBIX U MCKATh CAMOCTOSITEIbHO CPEICTBA JOCTIKEHHS 1SN,

® COCTaBIATH (MHIMBMJYaJbHO WJIM B TPYIIE) IUIaH pelieHus MpoOieMbl (BBIMOIHEHUS
IIPOEKTA);

e oAOHMpAaTh K KaXA0u mpodaeme (3a7aue) aleKBaTHYIO €l TEOPETUUECKYIO0 MOJIEINb;

e paboTast O MPENJIOKEHHOMY U CaMOCTOSTEIBHO COCTABICHHOMY IUIaHY, MCIIOJIE30BATh
Hapsly C OCHOBHBIMH M JIOTIOJTHUTEIFHBIE CPeICTBa (CIIpaBOYHAS JTUTEPATYPa, CIOKHEIC
npuOOpPBI, KOMITBIOTED);

® IUIAaHWPOBATH CBOIO WHAWBUIYAITBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

e paboTaTh IO CAMOCTOSITENIFHO COCTAaBJIIEHHOMY IUIaHYy, CBEpSAACh C HUM M IEINbIO
JeSITeIbHOCTH, UCTIPABIISISL OMIMOKH, HCIIONIB3YsI CAMOCTOSTENILHO M0100paHHbIE CPECTBA
(B ToMm uncie u uTepHer);

e CBOOOJHO MOJH30BAThCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH U CAaMOOIICHKH, UCXOMS
U3 1eJIM 1 UMEIOIIUXCS KPUTEPHUEB, Pa3iinyasi pe3ysbTaT U CIIOCOOBI AEHCTBHIM.



B XOJI€ IIPECTaBICHUS IIPOEKTa 1aBaTh OLIEHKY €ro pe3yjbTaTaM;

CaMOCTOATENIBHO OCO3HAaBaTb IMPHUYMHBI CBOECTO YCIIEXa WM HEyClleXxa W HaXOAWUTh
crocoObl BBIXOJIa U3 CUTYaAI[MH HEycIexa;

YMETh OLIEHUTHh CTENEHb YCHEIIHOCTH CBOEH WHAMBHUIYAIBHOW 00pa3oBaTeIbHON
JIeSATEIbHOCTH;

OpraHu3anus. CBOEH JKM3HM B COOTBETCTBMM C  OOIIECTBEHHO 3HAYMMBIMU
NPEACTaBICHUAMU O 3J0POBOM 00pa3e KU3HHU, IpaBax U OOA3aHHOCTAX TpaKAaHUHA,
[EHHOCTSX OBITHS M KYJIBTYPBI, COLUAIEHOTO B3aUMOJICHCTBHUS;

YMEHHUSI OPUEHTHUPOBAThCS B OKPYKAIOLIEM MHUpPE, BBIOUPATH LEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JIEMCTBUAX U IIOCTYIKAX, IPUHUMATh PEILICHUS.

Cpeocmeom popmuposanus peryasTUBHBIX Y Y] choykaT TEXHOJIOTHS MPOOIEMHOTO

Jajiora Ha 3Tare W3ydeHHs HOBOTO MaTepHalia U TEXHOJIOTHS OLICHUBAHHS 0Opa30oBaTEIbHBIX
JIOCTHOKCHHH (YI€OHBIX YCIIEXOB).

Ilo3naeamenvnuvie YY/I:

aHAJIM3UPOBaTh, CPABHUBATD, KJIACCU(UIMPOBATH U 00001IATh TOHATHUS;

JaBaTh OIIPEIEICHUE TOHATUAM Ha OCHOBE U3YYEHHOI'O HA Pa3JIMYHBIX IIPEAMETax
y4eOHOro MaTepuana;

BbIOMpasi OCHOBAHUS M KPUTEPUHU JUIsl YKa3aHHBIX JIOTUYECKUX Olepaiuii;

000011aTh MOHSATHUS — OCYIIECTBIISATH JIOTHUSCKYIO OTIEPAIUIO TIEPEX0/Ia OT TOHSATHUS C
MEHBIITUM 00BEMOM K MOHSITHIO C OOJBIINM 00BEMOM;

CTPOUTH  JIOTMUECKOE PpAaCCyXKIEHHE, BKIIOYAIOIIEe YCTAaHOBIEHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3EH;

CO3/1aBaTh MOJIEIM C  BBIICICHHEM CYINICCTBEHHBIX XapaKTCPUCTHK OOBEKTA,
peoOpa3oOBEIBATh MOJICIM C IIEJBI0 BBISABICHUS OONIMX 3aKOHOB, OMPEICIISTIOIINX
JAHHYIO MIPEIMETHYIO 00J1aCTh;

MIPEJICTaBIATh WH(POPMAILIHIO B BUIC KOHCIICKTOB, TA0JUII, CXeM, TPapUKOB;
peoOpa3oBeIBaTh WH(GOPMAIIMIO W3 OJHOTO BUAA B JAPYrOd M BBIOMPATH YAOOHYIO IS
cebst popmy Qukcanuu W npeacTaBIeHUs HHOOPMAIMH. MPEACTABIATh HHPOPMAIIUIO B
ONTUMATBHON (hOpPME B 3aBUCHMOCTH OT a/Ipecara;

MOHWMAsl TIO3WIMIO JAPYroro, pasiudyarh B €ro pedu: MHEHUEe (TOYKY 3pCHHS),
JIOKA3aTeNbCTBO (ApTyMEHTHI), (aKThl,  THIOTE3bl, AKCHOMBI, TEOPUHU. I ITOTO
CaMOCTOSITEIILHO MCIOJIb30BaTh PA3IUMYHBIC BHJBI YTCHUS (M3ydaroliee, MPOCMOTPOBOE,
03HAKOMUTENBHOE, TIOMCKOBOE), MPUEMBI CTYIIAHMUS;

CaMOMY CO3/1aBaTh UCTOYHUKU MH(POpPMAIIUU PA3HOTO THIA W JJIS Pa3HBIX ayAUTOPUH,
co0r01aTh UHPOPMAIIMOHHYIO TUTUEHY U TIPaBUIa UHPOPMAIIMOHHON 0€30MacHOCTH;
yMeTh HCMOJb30BaTh KOMIIBIOTEPHBIE M KOMMYHUKAIIMOHHBIE TEXHOJIOTUH Kak
WHCTPYMEHT JJs JOCTHXKEHHsI CBOMX IIeJei. yMeTh BBIOMpATh aJIeKBaTHBIE 3ajaue
WHCTPYMEHTAILHBIC TPOTPAMMHO-AIITAPATHBIC CPEJICTBA H CEPBUCHL.

Cpeocmeom hopmuposanua no3naBarenbHbX Y'Y/l ciayxar yuyeOHBI MaTepuan U Mpexae
BCCTO IMPOAYKTHUBHBIC 3aJaHUA y‘le6HI/IKa, HanCJICHHBIC Ha.

OCO3HaHUE POJIU XUMHH B TIO3HAHUU OKPYXKAIOILETr0 MUPA U €r0 YCTOMYHUBOI'O pa3BUTHUS;
OCBOCHHME CUCTEMBl XMMHUYECKMX 3HAHMM O IPHUPOAE, CO3JaHUE MOJEIEH U CXEeM Ul
peleHus 3a1a4 Ha OCHOBE KOTOPBIX (POPMHUPYETCSI XUMHUECKOE MBIIIIICHUE YYaIluXCs;
UCIOJIb30BaHNE XUMUYECKUX YMEHUHN N7 aHajIu3a, OLIEHKH, TPOrHO3UPOBAHUS TPoOsieM
Y IPOEKTUPOBAHMS MYTEH UX PELICHNUS;

UCIOJb30BaHUE CXeM, Tabmui, rpaukoB Kak HH(OPMAIIMOHHBIX O00pa3HO-3HAKOBBIX
MOJEJIeN JENCTBUTEILHOCTH.

Kommynuxamuenwie YY/I:

CaMOCTOSITENIbHO OpraHU30BbIBaTh yueOHOE B3aUMOJEHCTBHE B TpYIIE



(ompenensTh 00ITHE eI, PaCIIPENCATh POJIH, JOTOBAPUBATHCS APYT C IPYTrOM);
e OTCTaWBas CBOIO TOYKY 3PCHHUS, IPUBOIUTH apTyMEHTHI, IIOATBEPKIast X (pakramu;

® B JINCKYCCHUU YMETh BBIBUHYTh KOHTPAPTYMEHTHI, epedpasupoBaTh CBOO MBICITH
(BaieHre MEXaHU3MOM PKBUBAJICHTHBIX 3aMEH);
® VYUUTHCS KPUTUYHO OTHOCUTBCA K CBOEMY MHEHHMIO, C JOCTOMHCTBOM IIPU3HABAaTh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €r0;
® [IOHMMas [O3ULHUI0O JPYroro, pasiu4yarb B €ro peyd: MHEHue (TOUKy 3pEeHHs),
JI0KAa3aTeNbCTBO (apryMEHThI), (aKThl; THUIIOTE3bl, AKCUOMBI, TEOPHUH;
® yMETh B3IVIAHYTh HA CUTYAllUIO C MHOM MO3UIMU U JIOTOBAPUBATHCS C JIOJbMU HHBIX
MO3UIUH,
e co0uoaeT HOPMBI TyOJIUYHOM pedyH U PErjaMeHT B MOHOJIOTE U TUCKYCCHH.
Cpeocmeom ¢hopmuposanus KOMMYHUKATUBHBIX Y Y [ Clly)kKaT TEXHOJIOTHS MPOOJIEMHOTO
nuasnora (MoOy XAl U MOABOSIIMI TUAIOT) U OpraHu3alys padoThl B MaJIbIX TpyNNax, a
TaK)K€ UCIOJIb30BAaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOIMH ITPOTYKTUBHOTO YTEHMSL.

IIpeaMeTHBIMHU pe3yabTaTaMU HM3YYEHUS IMpeIMeTa SBISIOTCA CIEAYIOIINE YMEHUS:
® 0OCO3HaHHE POJIU BEIIECTB:
- OIIPEAEIATE POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE.
® PAacCMOTPEHHE XMMHYECKHX MPOIECCOB:
- IIPUBOAUTH IPUMEPHI XUMUYECKUX IIPOLIECCOB B IIPUPOIE;
- HaxXOo4uTb 4YCPThI, CBUACTCIILCTBYIOIINC 00 O6HII/IX IMpU3HAKaX XUMHYCCKUX IMPOLCCCOB U HUX
pasinyusx.
® JCIIOJIB30BaHUE XUMHUUYECKUX 3HAHUN B 6I>ITyI 0OBSACHSITEH 3HAUYEHUE BCIIIECCTB B XU3HU U
XO0351CTBE YEIOBEKA.
® OOBSCHATH MUP C TOUKH 3PEHUS XUMUHU:
— HNEePCHUCIIATD OTIIMYUTCIIbHBIC CBOMCTBA XUMHYECKHUX BCIIICCTB,
— pa3indaTb OCHOBHBIC XUMHWYCCKUC ITPOLECCHI;
- OTIPENIENSITh OCHOBHBIE KJIACCH HEOPTAaHWYECKHUX BEIECTB;
- IOHUMATb CMBICI XUMHUYCCKHUX TCPMHUHOB.
® OBJIaICHUC OCHOBAMH METOJ0B IO3HAHUA, XapaKTCPHBIX IJI1 €CCTCCTBCHHBIX HAYK!
- XapakTepHu30BaThb METOAbl XUMHYECKOW Hayku (HaOI0JeHHe, CpaBHEHUE, SKCIEPUMEHT,
U3MEpPEHHE) U UX POJIb B MO3HAHUU IPUPO/IBI;
- OPOBOJUTH XHUMHYCCKUC OIBITBI MU 3KCICPHUMCHTHI U OOBSCHITh HUX PE3YIbTATHI.
® YMCHHC OILICHUBATH IIOBECJACHUC YCJIIOBCKaA C TOYKHN 3pCHUA XUMHUYECKOU
0€30IaCHOCTH 10 OTHOIICHHIO K YEJIOBEKY U TPUPOJIE:
- HCIOJIB30BAaTb 3HAHWA XUMHH IIpHU CO6J'IIOI[GHI/II/I npaBuJI  HCIIOJIB30BaHUA OBITOBBIX
XUMHYECKHX TPernaparos;
— pa3nuuaTh onacHble U 0e30MacHbIe BEIIeCTBa.
OcHoBHOW (GOpMOH OpraHM3alUu y4eOHOTO Ipolecca SBISETCS KIacCHO-
ypouHast cuctemMa. B KadecTBe JIONMOJHUTENBHBIX (OPM OpraHu3anuu 00pa30BaTENLHOTO
mpouecca  HMCHOJIb3YETCSl  CUCTeMa  KOHCYJbTAallMOHHOW NOJJNEPKKH, HWHIMBUIYAIbHBIX
3aHSATHA,  CaMOCTOSTENbHAsT  pabdoTa  yJamuxcs  C WCIOJIb30BaHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH.
[Ipeobnanaromeit GpopmMoil  KOHTPOJISI BBICTYNAIOT MHUCHMEHHBIA (CaMOCTOSITENIbHBIE U
KOHTpPOJIbHbIE PabOThI) M YCTHBIM ompoc (coOeceaoBaHUE), TECTUPOBAHUE.



IInanupyembie npeaMeTHbIE Pe3yJIbTAThl 0CBOCHUS

BbINIYCKHUKAMU 00pa30BaTeJIbHOM MPOrpaMMbl 0 XUMHUU

OcHOBHBbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeACTABJIECHUIl)

BruIyCKHHUK HAy4duTCSI .

* OMKCHIBATh CBOMCTBA TBEPABIX, JKUIKUX, Ta3000pa3HBIX BEILECTB, BBIIEAS HX
CYIIIECTBEHHBIC TPU3HAKY;

* XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOMCTBaM, YCTaHaBJIUBATbH
MPUYUHHO-CJICICTBEHHBIC CBS3U MKy JTaHHBIMU XapaKTEPUCTUKAMHU BEIIECTRA;

* PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUH «aTOM», «MOJIEKYJIa», «XUMHUUECKHMA
AIIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOXKHOE BEIIECTBOY, «BAJICHTHOCTHY, MCIIONB3Ys 3HAKOBYIO
CUCTEMY XHMHH;

* M300paXkaTh COCTAB MPOCTEUIITNX BEIIESCTB C MOMOIIBI0 XUMUYECKUX (POPMYIT U CYITHOCTH
XUMHUYECKHUX PEaKIHi ¢ TOMOIIbI0 XUMUYECKUX YPAaBHEHUN;

* BBIYHCIISATh OTHOCHTEIBLHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIIECTB, a TaKkKe
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTAa B COCOUHEHUSX IJs OICHKHM HX IPAKTHYECKOMH
3HAYUMOCTH;

* CpPaBHUBATh I10 COCTABY OKCH/IbI, OCHOBAHHUS, KUCIOTHI, COJIH;

* KJIaCCU(UIIUPOBATH OKCUIBI M1 OCHOBAHWSI 110 CBOMCTBAM, KUCJIOTHI M COJIU TI0 COCTAaBY;

* ONUCBIBATh COCTaB, CBOICTBA M 3HAuUEHHUE (B MPHUPOJE U MPAKTUYECKOW NEATEIbHOCTU
YeJIOBEKAa) MPOCTHIX BEIIECTB — KHUCIOPOJIa U BOJOPOJIA;

* 1aBaTh CPAaBHUTEJIBHYIO XapaKTEPUCTHUKY XUMHYECKHX OJJIEMEHTOB M Ba)KHEHIIHUX
COCTMHEHUH €CTECTBEHHBIX CEMEHUCTB MIEIIOYHBIX METAJUIOB M TAJIOTCHOB;

* [10JIb30BAThCS TAOOPATOPHBIM 00OPYIOBAaHHUEM U XMMHYECKOH MOCY10ii;

* IPOBOJIUTH HECJIOKHBIE XUMHYCCKHE OIBITHl U HAONIOJCHUS 32 W3MCHCHUSMH CBOWCTB
BEIIECTB B IMpOlleCCe HMX MPEBpAIICHUIi; cOOII0AaTh MpaBUIa TEXHUKH OE30MacHOCTH IPHU
MIPOBEJICHUH HAOFOICHUN U OIBITOB;

* pa3nUyYaTh OSKCIEPUMEHTAIbHO KHUCJIOTHI U UIENOYM, TMOJB3YSACh HHIUKATOPAMU;
0CO3HaBaTh HEOOXOIMMOCThH COOJIIOJICHUSI Mep OC30MACHOCTH TMPH OOpAIEHUU C KUCIOTaAaMH U
HieI04aMu.

Buinycknux nonyuum 603moxcHocmes Hayuumobcs:

* 2PAMOMHO 0OPAWAMBCSL C BeUieCMBAMU 8 NOBCEOHEBHOU JHCUSHU,

* 0CO3HABAMb HEOOX0OUMOCMb COONO0EHUs NPABUIL IKOTOSUYECKU DE30NACHO20 NOBeOeHUs.
8 OKpyicarowell npupooHol cpede,

* NOHUMAMb CMbICI U HeoOXo0uUMOCmb COONI0O0eHUsT NPeONnUCAHUL, Npeoiazaemvlx 6
UHCMPYKYUAX NO UCNONB30BAHUIO TEKAPCMS, CPEOCmE DbIMOBOU XumMuu u op.;

* UCNONL308AMb  NPUOOPEMEHHble  KIIoYegble  KOMNEeMEeHMHOCMU  NpU  8bINOJIHeHUU
uccne0o8amenbCKux nPoekmos no U3y4eHuro ceoucms, cnocobos noayueHus U pacno3sHasaHusl
sewecms;

* Pazeueamv KOMMYHUKAMUBHYIO KOMHEMEHMHOCMb, UCNOIb3YS Cpeocmed YCMHOU U
NUCOMEHHOU KOMMYHUKAYUU Npu pabome ¢ mMeKCMAaMu YYyeOHuUKa u OONOJHUMENbHOU
JUmMepamypou, cnpagoyHbIMU madauyamu, npPossiams 20MOBHOCMb K VBANCEHUIO UHOU MOYKU
3penus npu 06CyAHcOeHUU pe3ybmamos 8bINOJHEeHHOU pabomol,

* 00BbEeKMUBHO OYEHUBamMmv UHPOpMAYUI0 O Gewecmeax U XUMUYECKUX Nnpoyeccax,
KpUMU4YeCKy OMHOCUMbCS K NCe8OOHAYYHOU UHGopmayuu, HedoOpOCOBeCMHOU peKaame,
Kacaouecs UCNOIb308AHUSL PASTUYHBIX 8EULeCS.

Ilepuonnyecknii 3aKOH W MepPUOAMYECKAs CHCTeMa XHMHYECKMX JJIeMEHTOB
. . MenpgeneeBa. CTpoeHue BelecTBa

BhBINYCKHHUK HAYYHTCS:

* KJIacCU(UIIUPOBATh XUMUYCCKUE JICMEHTHI Ha METAJIIbI, HEMETAJLTbI, DJIEMEHTBI, OKCHJIBI
U THJIPOKCHUJIBI KOTOPBIX aM(OTEPHBI, U WHEPTHBIE SJIEMEHTHI (Ta3bl) ISl OCO3HAHUS BAKHOCTHU
YIIOPSA0YCHHOCTH HAYIHBIX 3HAHHIA,

* pacKpbIBaTh CMBICT MepruoaAnYecKOro 3akoHa /. 1. Menzaeneesa;




* ONIUCBIBATH U XapaKTEPHU30BATh TAOIUYHYIO (POPMY MEPHOTUIECKON CUCTEMBI XUMUYECKUX
AJIEMEHTOB;

* XapaKTepu30BaTh COCTaB AaTOMHBIX S/I€p M pacHpeiesieHHe 4YHcia JIIEKTPOHOB II0
AJIEKTPOHHBIM CJIOSIM aTOMOB XHMMHYECKHX O3JEMEHTOB MAaJbIX MEPUOJIOB TEPHOIHMYECKON
CUCTEMBI, a TAK)KE KaJIus ¥ KaJIbIIHS,

* pa3u4aTh BUIBl XUMHUYECKOW CBS3HM: MOHHYIO, KOBAICHTHYIO TOJSPHYIO, KOBAICHTHYIO
HETOJISIPHYIO U METAIUTHYECKYIO;

* U300pakaTh DIJICKTPOHHO-HOHHBIE (OPMYIBI BEIIECTB, OOpPA30BAHHBIX XHUMHYCCKHMU
CBSI3SIMH Pa3HOTO BUIA;

* BBISIBJIATh 3aBUCHUMOCTH CBOMCTB BEIIECTB OT CTPOCHHUSI MX KPHCTALTHUECKUX PEIIETOK:
WOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX, METAJUIMYECKHUX;

* XapaKTepU30BaTh XUMHUECKUE ODIIEMEHTHI M HMX COCIMHCHUS HAa OCHOBE ITOJIOKCHUS
AJIEMEHTOB B MIEPUOIUYCCKON CUCTEME i OCOOCHHOCTEH CTPOCHHS HX aTOMOB;

* OMHCHIBATh OCHOBHBIC 3Tanbl OTKpbITHS J[. 1. MeHeneeBbIM MepHOAMYECKOrO 3aKOHA |
MEPUOANYECKON CHCTEMbl XWMHUYECKMX OJJIEMEHTOB, JXU3Hb W MHOTOOOpa3Hyl Hay4YHYIO
NEeSITeIIbHOCTD YUEHOTO;

* XapaKTepU30BaTh HAyYHOE W MHUPOBO33PEHUYECKOE 3HAUYCHUE TEPUOJMYECKOT0 3aKOHA U
NEPUOINIECKOM CUCTeMbI XUMHUYeCKUX dieMeHToB [1. M. Meneneena;

* OCO3HABaTh HAyYHBIC OTKPBITHS KaK pPe3yJbTaT JUIMTEIBHBIX HAOJIOJICHUH, OIBITOB,
HAYYHOM MOJIEMHUKH, IPEOI0JICHUS TPYIHOCTEH U COMHECHUH.

Buinycknuk nonyuum 603mMoxcHoCmb HAYYUMbCA:

* 0CO3HABAMb 3HAYEHUE MEOPEeMUYeCKUX 3HAHUU O NPAKMUYECKOU OesimeibHOCmuU
yenosexa,

* ONUCLIBAMb U3YUEHHblE 00bEKNbL KAK CUCMEMbL, NPUMEHSISL I02UKY CUCIEMHO20 AHANU3A,

* NpUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NePUOOUYECKOL  CUCTNEeMbl  XUMUYECKUX
NEMEHMO8 015l OOBACHEHUSL U NPEeOBUOCHUS CEOUICME KOHKDEMHbIX 8eUeCcms;

* pazeueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMBOM Yenyoienus 3HaHul 00
UCmMopuUU CMAHOBIeHUsL XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NEPUOOULECKO20 3AKOHA KAK
00H020 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U
MEXHUKU.

MHoroo6pa3ne XUMHYECKUX PeaKIUii

BhINyCKHUK HAYYHUTCS:

* 00BSCHATH CyTh XUMUYECKHX TPOIECCOB U UX MPUHIMITHATHLHOE OTINYHE OT (PH3UICCKUX;

* Ha3bIBaTh MPU3HAKHU U YCIOBHUS MPOTEKAHUS XUMUUECKUX PEaKIIN;

* YCTaHABIIMBATh MPUHAUICKHOCTh XUMUYECKON PEAKIINH K ONPEICIIEHHOMY THITY T10

OJTHOMY U3 KJIACCU(UKAMOHHBIX MPU3HAKOB:

1) mo Yucily ¥ COCTaBy MCXOJHBIX BEIIECTB U MPOJYKTOB PEeaKIUU (PEaKuh COCTUHCHHUS,
pa3oXKeHUs, 3aMeIleHUs U OOMeHa);

2) M0 BBIICJACHHUIO WM IOTJIOMICHHUIO TEIUIOTHl  (PEeakIuu OSK30TEPMHUYECKHE U
SHIOTEPMUYECKHE);

3) M0 U3MEHEHHUIO CTETEHEeH OKUCIICHHS XMMHUYCCKHX 3JIEMEHTOB (PEaKIMU OKHCIUTEIbHO-
BOCCTaHOBUTEINBHBIEL);

4) 10 0OpaTUMOCTH TpoIiecca (peakiuy 0OpaTuMbIe U HEOOpaTUMBIE);

* Ha3bIBaTh (DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEAKIIN;

* Ha3bIBaTh ()aKTOPHI, BIUSIONMINE HAa CMEIICHIE XUMUIECKOT'O PABHOBECHS,

* COCTABIIATh YPAaBHEHHsS DIIEKTPOIUTUYECKONW JUCCOIMAIMU KHCIOT, IIEIOYeH, COJeii;
MOJTHBIC W COKpAIICHHBIC WOHHBIC YPaBHCHHS peakIWid OOMEHa; ypaBHEHHUS OKHCIIUTEIHHO-
BOCCTaHOBUTENBHBIX PEAKIIUil;

* POTHO3UPOBATH MPOJIYKTHl XHUMHUYSCKHUX pPEaKIHid 1Mo (opMysiaM/Ha3BaHUSM HCXOIHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIE BEIIECTBA MO (hOpMyJiaM/Ha3BaHUSAM MPOJAYKTOB PEaKIIUH;

* COCTaBJIATh YpaBHEHHs PEaKIMi, COOTBETCTBYIOIIMX MOCIEIOBATEIBHOCTH («IIETIOYKEY)
MpEeBpaIeHI HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KIIACCOB;




* BBIIBIISITH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKU, CBHUJETENBCTBYIOUIME O IMPOTEKAHUU
XUMHYECKON PEaKIuu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM J10JIEH PAaCTBOPEHHOIO BEILIECTBA,

* ONpEAEIATh XapakTep Cpelbl BOAHBIX PACTBOPOB KHUCIOT W MIEJIOYEH 0 M3MEHEHUIO
OKpPAaCKH UHJUKATOPOB;

* IPOBOJIUTh KAYECTBEHHBIE pEaKIMM, MOATBEP)KIAIOIIME HAJIMYUEe B BOJHBIX PACTBOpax
BELIECTB OT/IEIbHBIX KATUOHOB U aHHOHOB.

Buinycknuk nonyuum 603modcnocms Hayuumoca.:

* COCMABIAMb MONEKYNIAPHbIE U NOJIHbIE UOHHLIE YPABHEHUS NO COKPAWEHHLIM UOHHBIM
VDABHEHUAM,

* IPUBOOUMb NPUMEPLL PeaKyull, NOOMEEPHCOAIOWUX CYUeCMBOBAHUE 83AUMOCEAIU MENCOY
OCHOBHbIMU KIACCAMU HEOP2AHUYECKUX BeUyecms;

* NPOCHO3UPOBAMb  PEe3VIbMAmbl  8030€lCMEUs  PA3IUYHBIX (AKmMOpo8 HA U3MeHeHUue
CKOPOCMU XUMUYECKOU PeaKyuu,

* NPOCHO3UPOBAMb  PE3YIbMambl  8030€UCMEUs.  PA3IUYHBIX (PAKMOPO8 HA cMeujeHue
XUMUYECKO20 PABHOBECUSI.

MHoroo0pa3ue BeuecTs

BbInyCKHUK Hay4uTCS:

* OIPENENATh NPUHAMIEHKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH ()OPMYJIBI BEIIECTB 10 UX HA3BAHUSIM;

* ONpE/EIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS JIEMEHTOB B BEIIIECTBAX;

* COCTaBJIATH (OPMYNBI HEOPTaHUYECKUX COCIMHEHUH 110 BAJICHTHOCTSIM M CTEICHSIM
OKHCJICHHSI 3JIEMEHTOB, a TAK)Ke 3apsilaM MOHOB, YKa3aHHBIM B TaOJIMIle PACTBOPUMOCTH KUCIIOT,
OCHOBAHHI H COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHMsI (U3UYECKUX M XUMHYECKHX CBOWCTB IPOCTBIX
BEIIECTB (METAUIOB M HEMETAUIOB) W WX BBICIIMX OKCHIOB, OOpAa30BAaHHBIX JIIEMEHTAMHU
BTOPOTO U TPETHETO IIEPUO/IOB;

* Ha3bIBaTh OOIIME XUMHUYECKUE CBOMCTBA, XapaKTEpHBIE JUIsSl TPYII OKCUIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XHMHMYECKHE CBOWCTBA, XapaKTEpHbIE [UIsl KaXKJOTO0 U3 KJACCOB
HEOPraHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJIUTH  NpPHUMEpPHl  peakuui,  MOATBEPXKIAIOIMIMX  XMMHMUYECKHE  CBOMCTBa
HEOPraHUYECKUX BEIECTB: OKCUAOB, KUCIOT, OCHOBaHHI U COJIEH;

* OIPENENSITh BELIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUAX;

* COCTaBJIATh OKUCJIMTEIbHO-BOCCTAHOBUTEIbHBIM OallaHC (JUIs1 M3YyYEHHBIX pPEaKIHil) Io
IIPEUI0KEHHBIM CXEMaM PEAKIUM;

* IPOBOJUTH JTAOOPATOPHBIE ONBITHI, MOATBEPXKIAIOLINE XUMUYECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;

* IPOBOJUTH JJAOOPATOPHBIE OMBITHI MO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB:
BOJIOPOJA, KMCIOPOJA, YIIEKUCIIOrO ra3a, aMMUaKa; COCTABIIATh YPaBHEHHS COOTBETCTBYIOIIHUX
peaKunii.

Buinyckuux nonyuum 603mMouCHOCHb HAYYUMbCA

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA BeujeCms Ha OCHOBE UX COCMABA U CIPOEHUSL,

* NPOCHO3UPOBAMb ~ CNOCOOHOCMb — Geujecmeéa  NpOSGIAMb  OKUCTUMENbHble — UTU
60CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CMeEneHeli OKUCIEHUs. INEMEHMO8, 8X00AUUX 6 €20
cocmas;

* BLIAGNIAMb CYWECMBOBAHUE 2EHeMUUECKOU B3AUMOCBA3U MeHCOYy Beuecmeamu 6 psoy:
npocmoe eewecmeo — OKCUO — SUOPOKCUO — COJlb,

* Xapaxkmepuzoeams 0cobbvle c8OUCMBEA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,




* IPUBOOUMb NPUMEDPLL YPABHEHUU PeaKYUll, JeHCaujux 8 0CHO8e NPOMbBIULIEHHBIX CHOCO008
NONYYeHUs AMMUAKA, CEPHOU KUCIOMbL, YY2YHA U CIATU,

* onucvleams QuauuecKue U XUMUdecKue npoyeccyvl, AGIAIOWUECS YACMbIO KPY2080poma
gewecms 6 npupooe;

* OP2aHU306b16AMb, NPOBOOUMb  YYEHUYECKUe NPOEKmbl N0 UCCIe008AHUIO  CBOUCNE
gewecms, UMEerUWUX 8ANCHOe NPAKMUYECKoe 3HAYeHuUe.



CopnepixaHue 0OCHOBHOI0 0011ero o0pa3oBanus no XumMum 8-9 Kiaccol

Pazoen 1. Ocnosnvie nonamus xumuu (ypoeeHs anmomMHO-MOIEKYIAPHBIX NPEOCMAB1eHUIL)
[Ipenver xumuu. MeToabl TO3HAHHUS B XUMHH: HAONIOJACHHWE, JKCIEPUMEHT, W3MEpCHHE.
HcTouHuky XuMH4YecKoil nHPOpMAaIK: XUMUYecKas TuTeparypa, IHTepHeT.

Yucteie BemectBa U cMecu. Ouuctka BemiectB. [IpocThie U ciioxHbIe BemiecTBa. Metajuibl U
HEMeTaJUIbl. XUMHUYECKHM 3JIEMEHT, aTOM, MOJIEKyJia. 3HAKH XUMUYECKUX JI€MEHTOB. XUMH4YeC-
Kasg ¢opmyna. BaneHTHOCTh xumuyeckux dieMeHToB. CocraBienue Qopmysn OWHAPHBIX
COCIMHEHUI M0 BaJECHTHOCTU aTOMOB XMMHMUYECKHX 3JIEMEHTOB M OINpEJelIeHUE BaJCHTHOCTU
ATOMOB XMMHYECKHX JIEMEHTOB 10 opMyamM OMHAPHBIX COSAMHCHU.

OtHocutenbHas atroMHasi macca. OTHOcCHTENbHAs MOJEKyJsipHas Mmacca. MaccoBasi A0S
XUMHYECKOIO 3JIEMEHTA B CIIOKHOM Bemectse. KonuuectBo Bemiectsa. Mosb. MossipHast Macca
U MOJISIPHBIN 00BEM.

Ou3nvecKre SIBTICHUSI M XUMHYECKUE peakiuu. [Ipr3HaKy U yCIOBUS MPOTEKAHUS XUMUIECKUX
peakiuil. 3aKOH COXpaHEHHMs] MacChl BEIIECTB IMPU XHMHUYECKUX pPEaKLIUAX. XUMHUECKHUE
ypaBHeHHsA. Koa((UIMEHThl B ypaBHEHUSX XUMHYECKUX PEAKIMH KaK OTHOIICHUS KOJHYECTB
BEIIECTB, BCTYMAIOIIMX M OOpa3yIOIIMXCsl B pe3yiabTare Xumuueckod peakimu. [Ipocrteiinime
pacUeTHl 10 YPAaBHCHHUSAM XUMHYCCKUX PEAKITHIM.

OcHOBHBIE KJIACChl HEOPraHUYECKHX CoequHeHuil. HoMeHkaTypa HEOpraHMUECKUX BEIECTB.
Kucnopoa. Bozayx. I'openne. Oxcuapl. Okcuapl MeTauioB U HemeTaiuioB. Bogopon. Boga. Ounctka
BOJbl. Adparusi BoApl. B3auMoselcTBue BOABI C OKCHIAMU METAUIOB M HeMeTauioB. Kuciorsl,
Kjaccu(uUKaius U CBOMCTBA: B3aMMOJICUCTBHE C METAJUIaMH, OKcuJiaMu MeTaysioB. OCHOBaHMUS,
KnaccuuKayus ¢ CBOMCTBA: B3aMMOJICHICTBME C OKCHAAMH HEMETaUIOB, KHCIIOTaMH.
Amdoteproctb. Kricnorao-ocHoBHbIe HHAMKAaTOPEL. Comu. Cpenaue comu. B3anmonelictBue comeit
C MeTaUlaMH, KUCIOoTamu, Ienodamu. CBs3p MEXKAYy OCHOBHBIMU KJacCaMHd HEOPTraHUYECKHX
COCIMHEHU.

[lepBoHavanbHble NPEICTABICHUS O ECTECTBEHHBIX ceMelcTBax (TpyImax) XHUMHYECKHX
AJIEMEHTOB: 11IE€JI04YHbIE METAJLIbI, FAJIOT€HBbI.

Pazoen 2. Ilepuolduueckuii 3aKOH U NEPUOOUUECKAA CUCHMEMA XUMUYECKUX ITIEMEHMO08
JI.H.Menoeneesa. Cmpoenue eeuiecmaa.

[lepuomuueckuit  3akoH. McTopuss OTKPBITHUS MEPHOAMYECKOTO 3aKOHA. 3HAuCHUE
NEPUOANYECKOr0 3aKOHA JJIsl Pa3BUTHUS HAYKH.

[Tepuomuueckas cucTeMa Kak €CTECTBEHHOHAy4YHas KiaccU(UKaIMa XUMUYECKUX DIIEMEHTOB.
Tabnuunast popma mpeAcTaBiICHUs KIacCU(DUKAIMN XUMHUECKUX AJIEMEHTOB. CTPYKTypa TaOJHUIIBI
«Ilepnonnyeckas cucrema xumuueckux viemeHToB /[[. M. MenneneeBay. dus3ndeckuii CMBICI
MIOPSIIKOBOTO (aTOMHOT'0) HOMEpa, HoMepa MepHojia U HoMepa TPYMIIHI (s SJIEMEHTOB A-TPYIIII).

CrtpoeHue atoma: siIpo U 3JIEKTpoHHas oOosouka. CocTaB aTOMHBIX SAep: MPOTOHBI U
HelTpoHsl. 30TOMmbI. 3apsa aTOMHOTO SiAjpa, MaCCOBOE YHCIIO M OTHOCHTENbHASI aTOMHAs Macca.
DneKkTpoHHas 000JI04YKa aToMa. DJIEKTPOHHBIE CIIOM AaTOMOB JIEMEHTOB MaJIbIX MEPUOJIOB.

XuMudecKasi CBSI3b. OJEKTPOOTPULIATENILHOCTh aToMOB. KoBaneHTHas HemonspHas |
noJisipHas cBs3b. VloHHas cBsA3b. BaleHTHOCTH, cTENeHb OKUCIEHUS, 3aps]l HOHA.

Paszoen 3. Muozooopasue xumuueckux peakyui.

Knaccugukanuss XUMHUECKUX PEaKIUH: peaK COCIMHECHHUsS, PAa3JIOKCHHUsS, 3aMEIeHHS,
oOMeHa, IK30TEPMHUUECKUE, 9HJIOTEPMHUYECKHUE, OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIE,
HeoOpaTuMble, 00paTUMBIE.

CkopocTh XUMUYecKHX peakiuid. DakTopbl, BIUSIONINE HA CKOPOCTh XUMUYECKHUX PEAKITHIA.

PacTBOpBI. DIEKTPOIMTHYECKAS TUCCOIUAIIHS. DICKTPOIUTHI H HEXJIEKTPOIUTHL. KaTnoHb! 1
aHuoHbI. Jlucconuanus coyieil, KUCIOT U OCHOBAaHUW B BOJHBIX pacTBopax. Peakinu noHHOTO 00-
MeHa B pacTBOPAaX 3JIEKTPOIUTOB.

Pazoen 4. Muozooopasue eeuwecme.

EctecTBeHHBIE cemelicTBA XUMHYECKHX JJIEMEHTOB METalIOB W HeMeTawioB. OOmias

XapaKTepUCTUKa HEMETAJNIOB Ha OCHOBE UX TIOJOXKEHUS B TEPUOJAMYECKON CHCTEME.



3aKOHOMEPHOCTH M3MEHEHUS (PU3MUECKUX M XMMHYECKHX CBOMCTB HEMETAJIOB — MPOCTHIX Be-
IIECTB, UX BOJOPOJHBIX COEAMHEHWH, BBICHIMX OKCHIOB M KHCIOPOJCOAEpXkAIIMX KHUCIOT Ha
IIpPUMEpE 3JIEMEHTOB BTOPOI'O ¥ TPETHETO IIEPHUO/IOB.

OO0mmas xapakTepuCTHKa METaUIOB Ha OCHOBE HMX IOJIOKEHHUS B MEPUOJIMYECKOH cHUCTEeMe.
3aKOHOMEPHOCTH HW3MEHEHHs] (PU3MYECKHMX W XMMHUYECKHX CBOWCTB METAJUIOB — IPOCTHIX
BEILECTB, UX OKCUJOB U THIAPOKCHUJIOB HA IPHUMEPE 3JIEMEHTOB BTOPOrO U TPETHETO MEPUOIOB.
AmopotepHble coenuHeHHS amroMHHHA. OOmas XapaKTepHCTUKa jKee3a, €ro OKCHIOB H
TUAPOKCHUJIOB.

Pazoen 5. Ixcnepumenmanvuaa xumua (Ha uzyuenue smozo paszoena He 6vloensiemcs
KOHKpemHoe 8peMs, NOCKOIbKY XUMUYECKULl dIKCNepUMeHm A615Aemcs 0053amebHOU COCMABHOU
Yyacmelo  Kaxc0o2o U3 pazoenos npumepHou npozpammsi, Pazlenenue nabopamopnoco
9KCNepuMeHma Ha npaKkmuyeckue 3auamus u J1abdopamopuvie Onblmbl U VMOYHEHUe UX
co0epcanust nPoBOOAMCs AGMOPAMU PAOOYUX NPOSPAMM NO XUMUU OISl OCHOBHOU WIKOJIbL.
Bapuaum konxpemusayuu Xumuuecko2o 3KCHEPUMEHMA U pacnpeoenenus e20 no y4eOHbIM
memam npuseoer 8 NPUMepPHOM MemMamuyecKom NiaHUpoOBaHuU.)

JeMoHcTpanuoHHbIii 3KkcnepumenT. 1. I[lpumepsl ¢usnueckux sBiaeHumid. 2. [Ipumepst
XUMHUYECKHUX PEaKIH ¢ IPKO BBIPAKECHHBIMU U3y4aeMbIMU IIpU3HaKamu. 3. Peakuuu coennHeHus,
pasliokeHus, 3aMmelleHus, oOMeHa. 4. Peakiuu, WITIOCTPUPYIOIIME CBOWCTBA M B3aUMOCBSI3H
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COSAMHEHUM. 5. ONbITHI, WUTIOCTPUPYIOIINE 3aKOHOMEPHOCTH
W3MEHEHHUsI CBOWCTB IIEJIOYHBIX METAJUIOB M TalOreHoB. 6. ONbITbl, HWUIFOCTPUPYIOLIUE
3aKOHOMEPHOCTU W3MEHEHUS CBOMCTB TMAPOKCUIOB U KUCIOPOJCOEPKALINX KUCIOT 3JIEMEHTOB
onHoro mnepuona. 7. Ilpumepbl OKHUCIUTENBHO-BOCCTAHOBHUTENBHBIX peakuuil.8.DakTopsl,
BIIMSIIOLIME HAa CKOPOCTb XMMHUYECKHUX PEaKLIMM.
9.Ilpumepsl 3H10- U 3K30TepMuUeckuX peakiuid. 10. CpaBHEeHHE 3J€KTPOIPOBOJHOCTH PACTBOPOB
AIIEKTPOJIUTOB M HEANNEKTPoiuToB. 11. Peakuuu monHOro oOMeHa. 12. OmbBITH, WILTIOCTPHPYIO-
e pusndeckre 1 XMMUYECKHE CBOMCTBA N3YYaeMbIX BEIIECTB.

JlabopaTopublii 3kcnepument. 1. Ilpumepst ¢usmueckux spnenui. 2. [Ipumepst
XuMudeckux peakuuil. 3. Pazgenenue cmeceil. 4. [Ipu3Haku M ycliOBUSI TEUEHUS] XUMHUYECKHX
peakuii. 5. Tumbl xumuueckux peaxiuil. 6. CBOWCTBA M B3aMMOCBSI3M OCHOBHBIX KJIACCOB
HEOPraHWYECKUX coeAuHeHuM. 7. MakTophl, BIAUSIONIME HA CKOPOCTh XUMUYECKUX pEaklui. 8.
CaolicTBa coJiel, KUCIOT M OCHOBAaHMI Kak AJIEKTPOJIUTOB. 9. ONbITH, WILIOCTPUPYIOIINE
¢usnueckue M XUMHYECKHEe cBoiicTBa M3ydaeMmbx BemiecTB. 10. OmNBITBI MO MOJIYYEHHUIO
M3YYEHHBIX BEIECTB.

Pacyernblie 3agaum. 1.BprunciieHne OTHOCHUTEIBHOM MOJEKYJISIPHOW M MOJISIPHOW MAaccChl
BEII[ECTBA 10 €r0 XMMUUYECKor (Gopmyre. 2. Pacyer maccoBo#l M0JIM XUMHUECKOTO AJIEMEHTa B
coequHeHUH. 3. PacueT MaccoBOil 10JIM paCTBOPEHHOIO BEILIECTBA B pacTBope. 4. Boruncinenus
[0 XMMHUYECKUM YpaBHEHHUSAM MAcChl WJIM KOJMYECTBA BEIIECTBA OJHOIO M3 YYaCTBYIOIIUX WIIU
MOJIyYaAIOLUXCS B PEaKLUUU COECOUHEHMM 110 M3BECTHOM Macce MM KOJIMYECTBY BEIECTBA
JIPYrOro COeTMHEHUSI.

IIpuvmepHble  00BEeKTBI  IKCKYpcHMH. My3en  MHMHEpaJOrM4yeckHe, KpaeBeJUYECKHE,
XYJOKECTBEHHbIE, MEMOpPHUAIbHBIE MYy3€H BBIJAIOIIUXCS  YUEHBIX-XUMHUKOB. XHUMHUECKHE
7abopaTopry  00pa30BaTENbHBIX  YUPEXKIEHUH CpEeIHEro MW BBICHIEr0 NpOo(ecCHOHATBHOTO
oOpazoBaHus (yueOHBbIE U HAay4YHBIE), HAYYHO-UCCIIEIOBATEIBCKUX Opranu3anuii. Bomoouncraeie
COOPYKEHHUs. DKCKYPCHH B IPUPOAY.

IIpumepHble HanpaB/jieHHs] TPOEKTHOW JesiTeIbHOCTH oOydaromuxcs. 1. PabGorta c
UCTOYHUKAMU XHUMHUYECKON MH(POpPMAIUN — HCTOPUYECKHE 0030phI CTAHOBIECHHUS M PA3BUTHUS
W3YYEHHBIX TMOHSATHH, TEOPUH, 3aKOHOB; KU3Hb U JIEATEIbHOCTh BBIIAIOIIUXCS YYEHBIX-XUMHUKOB.
2. Anamutuueckue  0030pbl  MH(MOpPMAIMM 10  PEIIEHUI0  ONpPEJENCHHBIX  HAyYHBIX,
TEXHOJIOTHUECKHUX, MPAKTUYECKUX Mpodsem. 3. OpnazeHre OCHOBaAMU XMMHUECKOro aHaiu3a. 4.
OBnazneHne OCHOBaMU HEOPTaHUYECKOTO CUHTE3A.



COAEPXKXAHHUE TEM YYEBHOI'O KYPCA XUMMHHU 8 KIIACCA

BBenenue (5 uacos)

XuMHS — HayKa O BElIeCTBaX, UX CBOWCTBAaX U MPEBPAILECHUIX.

[ToHsATHE O XUMHUYECKOM 3JIEMEHTE M (popMax €ro CymecTBOBAHUS: CBOOOJHBIX aTOMax,
IPOCTBIX U CJIOXHBIX BEIIECTBAX.

[TpeBpamenust BemecTB. OTINYNE XUMUYECKHX PEaKIHMid OT (PU3NYeCKHuX siBJIeHUr. Poib
XMMHUH B )KU3HU YEJI0BEKa.

KpaTkue cBeneHus U3 UCTOpUM BO3HMKHOBEHMS M pa3BUTHs Xxumuu. Ilepuon anxumum.
[Tonsitue o ¢umocopckom kamue. Xumus B XVI B. PazButne xumum nHa Pycu. Pomb
OTEYECTBEHHBIX YYCHBIX B CTAHOBJICHUU XMMHUYECKOWH Haykun — paboTsl M. B. JlomoHOCOBa, A.
M. bytneposa, JI. 1. Menneneena.

XyMHYeCKasi CUMBOJIMKA. 3HAKM XUMHYECKMX JJIEMEHTOB U IIPOUCXOXACHHUE HUX
Ha3BaHUil. Xumuueckue ¢opmynbl. MHaekcsl n kodpduuuenTsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYJIsIpHAst Macchl. PacueT MaccoBOil 10N XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJIie BEIIECTBA.

[Tepuonuueckas cucrema xumuueckux snemeHToB J[. M. MenpneneeBa, ee cTpykrypa:
Masble ¥ OONbIlINE NEPUOAbl, TPYIIbI U MOATrpYHIbl (I1aBHas U nobounast). [lepuognueckast
cucTeMa Kak CIpaBOYHOE MOCOOMeE Ui NOTYYECHUs CBEICHUI 0 XUMHUECKUX HJIEMEHTaX.

Pacuemnvie 3a0ayu. 1. HaxoxaeHne OTHOCUTEIBbHON MOJEKYJISPHOM Macchl BEIECTBA
o ero xumuueckod Qopmysne. 2. BpluucieHue MaccoBOM J0IM XMMHUYECKOIO 3JE€MEHTa B
BEIIIECTBE 110 ero Gopmyrie.

Ipaxmuueckue pabomor Nel u Ne2
1. [IpaBuia TeXHUKH O€30MAaCHOCTH NpU paboTe B XMMU4YeckoM kabuHere. [Ipuemsl oOpameHus
¢ 1abopaTOpHBIM 000PYAOBAaHHEM U HAarpeBaTeIbHBIMU IPUOOPAMHU.

2. HabGnroenus 3a M3MEHEHUSIME, TPOUCXOSIIIMMU C TOPSIIIEH CBEYOH, U UX ONHCAHHE.

IIpenveTHbIe pe3yJbTaThl 00yYeHHs!

Vvyaimiics 10J1KeH ymens:

UCIIOJIb30BaTh MPH XAPAKTEPHCTUKE BEILIECTB IOHATUS: «aTOM», «MOJIEKYJIa», «XMMHYECKUH
ANEMEHT», «XUMUYECKUH 3HAK, WM CHUMBOJ, «BELIECTBO», <IIPOCTOE BEIIECTBOY», «CIIOKHOE
BELIIECTBOY, «CBOMCTBA BELIECTBY, «XUMHUECKUE SBIICHUS, «(DU3MUECKHE SIBICHUSD, «KOIPPUIMEHTHI,
«HJIEKChI», «OTHOCHUTENIbHAsI aTOMHAsi Maccay, «OTHOCHTEJIbHAs MOJIEKYJISIPHAsE Maccay, «MaccoBast
JIOJISL AIIEMEHTA;

3HaTh: MpPEAMETbl MU3Yy4YEHHS €CTECTBEHHOHAYUHBIX JUCLUIUIMH, B TOM 4YHCIIE€ XHMUM,
xummgeckre cumBoitel: Al, Ag, C, Ca, C1, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHus u
MPOU3HOIIICHUE;

KJIaCCU(pUIIMPOBATH BEILIECTBA 10 COCTABY HA IPOCTBIE U CIIOKHBIE;

pa3nyarh: Tea U BeleCcTBa; XUMUYECKHIA 3JIEMEHT U ITPOCTOE BEILECTBO;

OIUCHIBaTh: (POPMBI CYIECTBOBAHUS XUMHUYECKUX 3JIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE
BEILIECTBA, CIIOKHbIE BellecTBa); TabmmuHylo (opmy Ilepronuueckoil cucTeMbl XUMHUYECKHX
AJIEMEHTOB; TOJIoKeHne ieMeHTa B Tabmuue /I 1. MenpaeneeBa, MCHoNb3ysl MOHATHS «TI€PHO»,
«Tpymmay», «IJaBHas MOATPYIIa», «TI000YHas MOATPYIIay; CBOWCTBA BELIECTB (TBEPHBIX, >KUJKUX,
ra3000pa3HbIX);

OOBSCHSTH CYLITHOCTh XUMUYECKUX SIBICHUH (C TOYKU 3PEHHSI aTOMHO-MOJIEKYJISIPHOTO YUEHUS) U
UX NPUHIUIHAATIBHOE OTIMYUE OT PU3UUECKUX SBICHUMN;

XapaKTepH30BaTh: OCHOBHBIE METOABI M3Y4YEHHsS €CTECTBEHHbIX IUCHUIUIMH (HaOIroeHHe,
HKCIIEPUMEHT, MOJICJMPOBAHUE); BEIIECTBO IO €ro XUMHUYECKOH (hopMysie COIJIaCHO IUIAHY:
KaueCTBEHHBIM COCTaB, THIT BellecTBa (IPOCTOE WM CJIO0XKHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHTEINIbHAs MOJIEKYJISIpHAsl Macca, COOTHOIIEHHE MacC IEMEHTOB B BEILECTBE, MACCOBBIE JI0JIH
AJIEMEHTOB B BELIECTBE (MU CIOKHBIX BEIIECTB); POJIb XUMHHU (TIOJIOKUTENBHYIO U OTPULIATENILHYIO)
B JKM3HH YEJIOBEKa, apr'yMEHTHUPOBATh CBOE OTHOLIEHHE K 3TOM npoliieme;

BBIUMCIISITh OTHOCUTENIbHYIO MOJIEKYJISPHYI0O MacCy BeIIeCTBa M MAacCOBYIO JIOJIO
XMMHUECKOT0 MIEMEHTA B COETMHEHMSX;



IPOBOJIUTH HAOJIOICHHS CBOMCTB BEILIECTB U SBJICHUM, POMCXOSIINX C BEIIECTBAMU;

coOIIr0IaTh TIpaBUJIa TEXHUKW O€30MacHOCTH TPH MPOBEICHUHN HAOIMIOACHUN 1 J1a00paTOPHBIX
OIIBITOB.

MetanpeaMeTHble pe3yJibTaTbl 00y4eHust

Yvyammiics 10JKeH ymems:

OMpeNeNATh MPOOJIeMbl, T. €. YCTAHABIMBATH HECOOTBEICTBUE MEKAY JKEIaeMbIM H
JIEHCTBUTEIIHHBIM;

COCTAaBJIATH CJIOJKHBIM I1J1aH TEKCTA;

BJI4/IETh TAKUM BUJIOM M3JI0KEHHS TEKCTA, KaK IOBECTBOBAHMUE;

01 PYKOBOJICTBOM YUUTEJIS IPOBOUTH HEMOCPEACTBEHHOE HA0II0ICHUE;

HO/T PYKOBOJCTBOM YUMTENS O(GOPMIISITH OTYET, BKIIIOYAIONIMN ONUCAaHWE HAOMIOACHUS, €ro
PE3YJIbTaTOB, BBIBOJIOB;
UCII0JIb30BaTh TaKOM BUJ MBICIIEHHOTO (MI€AIbHOT0) MOJIETIMPOBAHMS, KaK 3HAKOBOE MOJIETMPOBAaHKE
(Ha MpUMepe 3HAKOB XUMHYECKHX AJIEMEHTOB, XUMHUUECKUX (HOopMyI);

UCTIOJIb30BAaTh TAKOW BHJ MAaTepPUAIBbHOIO (IPEMETHOr0) MOIEIMPOBAHUS, Kak (DU3MUYEcKoe
MOZIEMPOBaHUE (Ha IPUMEPE MOJICTMPOBAHUS aTOMOB M MOJIEKY);

HOJTy4aTh XUMUYECKYIO MHPOPMALIIO U3 Pa3IMYHbIX HCTOUHUKOB;

OIPE/IENATh OOBEKT U ACTIEKT aHAIN3a U CUHTE3a;

OIPE/IEIATh KOMIIOHEHTBI 0OBEKTa B COOTBETCTBHH C aCIIEKTOM aHaJIN3a M CHHTE3a,

OCYIIIECTBIISITH KAUECTBEHHOE U KOJIMYECTBEHHOE OIMCAHNE KOMITOHEHTOB 00BEKTa;

OIIPEIENISATh OTHOIIEHUS 00BEKTA C IPYTUMHU OOBEKTaMHU;

OIIPEIENIATH CYILIECTBEHHBIC MIPU3HAKN OOBEKTA.

Tema 1. Atombl xXuMHu4ecKuX dj1eMeHTOB (10 uacos)

AToMmbl Kak (opMa CYIIECTBOBAHUS XMUMHYECKHUX 3JeMEHTOB. OCHOBHBIE CBEICHHS O
CTpOEHMHM aTOMOB. JlokazarenbCcTBa CIIOXKHOCTUM cTpoeHus aroMoB. OmbiThl Pesepdopra.
[InaneTapHast MOJieIb CTPOEHHUS aTOMA.

CocTtaB aTOMHBIX sj€p: NPOTOHBI U HEUTpoHbl. OTHOCUTENIbHAs aTOMHas Macca.
B3auMoCBA3b NOHATUHN «IIPOTOHY», KHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsI Maccay.

W3MeHeHne uucia NpPOTOHOB B siApe aromMa — OOpa3s0oBaHME HOBBIX XMMHMUYECKUX
3JIEMEHTOB.

W3MeHeHne yucia HEUTPOHOB B siJpe aroma — oOpa3oBaHHe M30TONOB. COBpeMEHHOE
ONpeIeJICHUE MOHATUS «XUMHUYECKUHN 31eMeHT». M30TOmbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHYECKOI0 JIEMEHTA.

OnexTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI0UEK aTOMOB XUMHUECKUX 3J1eMEHTOB Ne 1—
20 nmepuoamueckoit cuctemsl J[. 1. Menneneesa. [loHsTre 0 3aBEpIICHHOM M HE3aBEPIICHHOM
AIIEKTPOHHOM CJI0€ (3HEPTreTUYECKOM YPOBHE).

Ilepnonnueckass cucrema xumuueckux annemeHtoB JI. M. MeHnneneeBa M cTpoeHue
aTOMOB: (PM3UYECKUH CMBICI MOPSAKOBOIO HOMEpa »3JIEMEHTa, HOMEpa TpyMIbl, HOMepa
nepuoja.

M3MeHeHne 4uciia JIEKTPOHOB HAa BHEUIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOIO
arieMeHTa — 00pa30oBaHUE MOJIOKUTENBbHBIX U OTPULIATENbHBIX MOHOB. MOHBI, 00pa3zoBaHHbIE
aToOMaMu METaJUIOB M HeMeTauioB. [IpuunMHbl U3MEHEHHS] METANIMYECKUX U HEMETAINTNYECKUX
CBOICTB B IIEPHOJIaX U PyIIIax.

Ob6pa3zoBanue OMHapHBIX coennHeHui. [TonsTre 006 MOHHOM cBs3u. CxeMmbl 00pa3oBaHuUs
MOHHOM CBSI3H.

B3aumopeiicTBe aTOMOB XHMHMYECKHX JJIEMEHTOB-HEMETAIZIOB MeEXIy co0oil —
o0Opa3oBaHHe IBYXaTOMHBIX MOJIEKYJ IPOCTHIX BemlecTB. KoBaneHTHas HenospHasi XuMu4ecKast
CBS13b. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

B3aumopeiicTBe aTOMOB XUMHYECKHX JJEMEHTOB-HEMETAJZIOB MEXIy co0od —
oOpa3oBaHue OWHAPHBIX COEIMHEHUH HEMETaUIOB. DIEKTpOoOoTpUlaTeabHOCTh. IloHATHE O
KOBAJICHTHOM NOJIIPHOM CBSI3H.



B3aumoneiicTBue aTOMOB XHMHYECKHX DJIEMEHTOB-METAJUIOB MEXAYy Cco0oii —
00pa3oBaHNe METALTUYSCKUX KPUCTALIOB. [IOHATHE O METAIITMYECKOM CBSI3H.

Jemoncmpayuu. Monenu aroMoB XUMHUYECKHX 3jeMeHTOB. [lepmomnueckas cucrema
XHUMUH

IIpenmerHbIe pe3ybTaThI 00yYeHHsI
VYyanmiics nosxeH ymemn:

JIaBaTh XapaKTEPUCTUKY XUMHUYECKUX AJIEMEHTOB IO MX MOJIoXKEeHUIO B [lepronnyeckoil cucteme
xuMudeckux 3eMeHToB JI. M. MeHneneeBa (XMMHUYECKUI 3HAK, IOPSIKOBBI HOMEp, MEPHO,
rpyIa, MOArpyIa, OTHOCHTEIbHAs aTOMHas Macca, CTPOCHHME aroMa — 3apsi sSapa, YUCIo
MIPOTOHOB M HEWUTPOHOB B sjpe, OOIIEe YMCIIO SJICKTPOHOB, paCHpeACiICHUE 3JICKTPOHOB I10
AIIEKTPOHHBIM CIIOSIM);

OTIPEJICIISATh THIT XUMHYECKON CBS3U 1O (POpMyJie BEIIECTBA;

MPYUBOJUTH MPUMEPHI BELIECTB C Pa3HBIMU TUIIAMUA XUMUYECKOU CBSI3H;

XapaKTepru30BaTh MEXAHWU3MbI 00pa30BaHMsI KOBAICHTHOW CBS3M (OOMEHHBIN), MIOHHOW CBSI3H,
METAJUIMYECKON CBS3H;

YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBS3H: COCTAB BEIIECTBA — TUIl XMMUYECKOM CBA3H;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COSAMHEHUM 110 BaJICHTHOCTH;

HaXO/UTh BAJICHTHOCTH AJIEMEHTOB 10 (popMyIie OMHAPHOTO COEAMHEHHUS.

MertanpenmMeTHble pe3yJibTaTbl 00yYeHHs!

Yvyaimiics 10JKeH ymenv:

(OpMYITMPOBATh THUITOTE3Y IO PEIICHUIO TIPOOIIEM;

COCTaBJISTh IUIaH BBITIOJHEHUS Y4eOHOM 3a/1aui, pelieHuns TpodIeM TBOPUECKOTO U TIOMCKOBOTO
XapakTepa, BHITOTHEHUS IPOSKTa COBMECTHO C YUUTEJEM;

COCTaBJISITh TE3HCHI TEKCTA;

BIIAJICTh TAKUM BHJIOM HM3JIOKCHMS TEKCTA, KaK OIMCAHMNCE;,

WCIIOJIb30BaTh TAaKOM BHJI MBICJICHHOTO (MICAIBHOIO) MOJCIMPOBAHMS, KaK 3HAKOBOE
MOJIETIMpOBaHUE (Ha MMPUMEPE COCTABIICHUS CXEM 00pa30BaHUsI XUMUYECKOHN CBS3H);

WCIIOJIb30BaTh TAKOM BHJI MaTePHAIBHOrO (IPEIMETHOr0) MOICIUPOBAHUS, KaK aHAJIOTOBOE
MOJICJIMPOBAHUE;

WCIIOJIb30BaTh TAKOM BHJ MAaTEpHATIBHOTO (IPEIMETHOrO) MOJCIMPOBAHMSA, KaK (PH3HUYCCKOES
MOJIETUPOBaHUE (Ha IPUMEPE MOJIETICH CTPOEHHUS aTOMOB);

OIpeNIeNsATh OOBEKTHI CPABHEHMS U ACTIEKT CPABHEHUS OOBEKTOB;

BBITIOJIHATH HEMOJTHOE O/THOJTMHEHHOE CPAaBHEHHE;

BBINOJIHATH HEMOJIHOE KOMIUIEKCHOE CPAaBHEHHUE;

BBITIOJIHATH MTOJTHOE OJHOJIMHEHHOE CpaBHEHHE.

Tema 2. [IpocTbie BemecTBa (7 uacog)

[TonoxxeHne METAJIOB W HEMETAIJIOB B TEPUOAMYECKON CHUCTEME XHUMHUYECKHX
anementoB [J[. M. MenneneeBa. BaxHeilme npocTble BEIIECTBA — METAJUIBL: KEJE30,
QTIOMUHHM, KaJIBIIMKM, MarHui, HaTpui, kanuii. OOmme pu3ndeckue CBOMNCTBA METALIOB.

Baxxneiimne mpocThie BellecTBa — HEMETalllbl, 00pa30oBaHHBIE aTOMaMH KHUCIOPOJa,
BOJIOpO/Ia, a30Ta, cephl, docdopa, yriepoaa. CriocoOHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB K
00pa30oBaHNI0 HECKOIBKHUX MPOCTHIX BEHIECTB — aJUIOTPONUS. AJUIOTPONHBIE MOIUMUKAINN
kuciopona, ¢dochopa u ojgoBa. MeETAITUYECKUE U HEMETAIMYECKHE CBOMCTBA IMPOCTHIX
BeecTB. OTHOCUTENBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJLJIBI U HEMETAJLIIBL.

ITocrosiunass ABoragpo. KomnuectBo BemectBa. Mosb. MonsipHas Macca. MoJsipHBIN
00BeM ra3000pa3HbIX BemlecTB. KpaTHbIe €IUHUIIBI KOJUYECTBA BEIIECTBA — MIJUIMMOJIbL U
KWJIOMOJIb, MIUUTAMOJISIPHAsE W KWJIOMOJSIPHAss MAacChl BEIIECTBA, MUJUTUMOJIAPHBIA U
KHJIOMOJISIPHBIN 00beMbI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ uCMONB30BaHUEM TOHITHI «KOJMYECTBO BEIIECTBA», «MOJSpPHAS Maccay,
«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSTHHAS ABOTaIPO».



Pacuemnvie 3a0auu. 1. BpluncieHue MOJSPHOM MacChl BEUIECTB MO XUMUYECKUM
dopmynam. 2. PacueTsl C HCHOJIB30BAHHUEM MOHSATUH «KOJMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBI 00beM T'a30B », « TIOCTOSTHHAs ABOTaIPO ».

Jlemoncmpayuu. Konnexkuuss METAIIJIOB U HEMETAILIOB.

IIpenmerHbIe pe3yibTAThI 00yUeHHsI

VYyanwiics nosxeH ymemn:

UCIIOJIL30BAaTh TPU  XApaKTEPUCTHKE BEIIECTB TOHATHS: «METALIbD», <«ILJTACTUYHOCTDHY,
«TEIUIONPOBOJHOCTBY,  «3JIEKTPOINPOBOJHOCTDY), «HEMETAIUIBD), «AIUIOTPOIUS», «AJUIOTPOIHBIE
BUJION3MEHECHUS, WIH MOIU(DUKAIIII;

OIKCHIBATh TOJOXKEHHUE SJIEMEHTOB-METAIUIOB U 3JIEMEHTOB-HeMeTawioB B lleproaumueckoii
cucteMe XumMuueckux anemeHToB J[. 1. Menjeneena;

KJIacCU(ULIMPOBATH MIPOCTHIE BEIIECTBA HA METAUTB U HEMETAJLIBL, JJIEMEHTHI;

OTIPEAEIATh MPUHAICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY W3 M3YYEHHBIX KJIACCOB -—
METaJUTbl U HEMETAILIBL,

JIOKa3bIBaTh OTHOCUTEIILHOCTH JIEJICHUS IPOCTHIX BEIIECTB HA METAJIBI 1 HEMETAILIBI;

XapaKkTepU30BaTh 00IIMe (PU3MUECKUE CBOIICTBA METAILIOB;

YCTaHABIIMBATh MPUUNHHO-CJICJICTBEHHBIC CBSI3M MEXKITy CTPOCHHUEM aTOMa M XMMUYECKOH CBS3bIO
B IIPOCTBIX BELIECTBAX — METAUIAX U HEMETAIIaX;

OOBSCHSATH MHOTOOOPa3He MPOCTBIX BEMIECTB TAKUM (haKTOPOM, KaK aJIOTPOIIHS;

OIKCHIBATh CBOICTBA BEILIECTB (Ha MPUMEPax MPOCTHIX BEILIECTB — METAJUIOB U HEMETAJLIOB);

COOJTIOIAaTh TPaBIJIa TEXHUKH O€30MaCHOCTH MPH TPOBEICHUH HAOTIOACHUA U JIA0OPATOPHBIX
OIIBITOB;

UCIIOJIL30BaTh TIPU PEIICHUHM PACUYECTHBIX 3a7au TOHSTHS: «KOJMYECTBO BEILECTBA», «MOJIbY,
«TIOCTOSIHHAsI ABOTA/IPOY, «MOJISIPHASI MAaccay, «MOJISIPHBIN 00BEM ra30By», «<HOPMAIbHbBIE YCIIOBUD;

MIPOBO/IUTH PACUETHI C MCIIOIB30BAHUEM TOHATHIA: «KOJHMYECTBO BEIIIECTBAY, «MOJIIPHAS MAccay,
«MOJISIPHBIN 00BbEM Ta30BY», «TIOCTOSIHHAsT ABOTaIpO».

MeranpeamerHble pe3y/IbTaTbl 00y4eHHs!

Yvyaiuiics 10KeH ymentv:

COCTaBJISITh KOHCIIEKT TEKCTa;

CaMOCTOSITENTHHO HCHOJIB30BaTh HEMOCPEACTBEHHOE HAOMIOJICHHE; CAMOCTOSATEIBHO O(GOpPMIIATH
OTYeT, BKJIFOYAIOIIUI ONMKMCaHue HAOI0ICHUs, €T0 Pe3YyIbTaTOB, BHIBOJIOB;

BBITIOJTHSTH ITOJTHOE KOMITIEKCHOE CPaBHEHUE; BHITOJIHSITH CPABHEHHE 110 AHAJIOTHH.

Tema 3. CoenuHeHUsI XMMHYeCKHX 3j1eMeHTOB (16 uacos)

Crenenb oxucieHus. OmnpeneneHue CTENEHU OKUCIEHUS 3JIEMEHTOB MO0 XUMHUYECKOU
dbopmyne coenunenusi. CocraBieHue (GopMysn OMHAPHBIX COEIWHEHHUM, OOIIMI Croco0 ux
Ha3bIBaHUS. BUHApHBIE COEOUHEHHS: OKCHJBI, XJOPHUAbI, CylnbGuabl u Ap. CocTaBieHHE HUX
dopmyn. IlpencraButenu OKCHIOB: BOJA, YIVIEKUCIBIM Ta3 M HEramieHas HW3BECTb.
[IpeacraBuTenu JeTy4ux BOAOPOJHBIX COETMHEHUN: XJIOPOBOJIOPO/ U aMMHUAK.

OcHoBaHHUs, UX COCTaB W Ha3BaHUs. PacTBOpUMOCTh OCHOBaHUW B Boje. Tabmwuia
PacTBOPUMOCTH THAPOKCHUIOB U cojiel B BoAe. [IpeacraBurenu menoden: rTuApOKCUIbI HATPHUS,
Kanug W Kanelud. [loHsTHE O KauecTBeHHBIX peakiusax. Mumukatopel. 3meHeHne oxpacku
WHJUKATOPOB B IIEJIOYHON CpeJie.

Kucnotel, ux coctaB u Ha3Banus. Knaccudukauust kucnor. [IpencraBurenu KHCIOT:
cepHasi, CoJsiHas U a30THas. MI3MeHeHrne OKpacKu UHIUKATOPOB B KMCIIOTHOM cpeie.

Coyii KaK MPOU3BOAHBIE KUCIOT U OCHOBaHUM. VX coctaB u Ha3BaHus. PacTBOprUMOCTh
coneit B Bojie. [IpeacraButenu comeit: XJa0pua HaTpus, KapooHaT u pocdaT KanbIus.

AMop(dHBIE U KPUCTAUNINYECKUE BEILIECTBA.

MexxMoneKysapHble B3aUMOJECUCTBUS. THUNBI KPUCTAINIMYECKUX PEIIETOK: HOHHAs,
aTOMHas, MOJIEKYJSIpHAsT W MeETaJUTM4YecKas. 3aBUCHMOCTh CBOWMCTB BEIIECTB OT THUIIOB
KPUCTAJUTMYECKUX PELIETOK.

BemiectBa MONEKyYISIPHOTO M HEMOJIEKYSIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA COCTaBa
JUTS1 BELIECTB MOJIEKYJIIPHOTO CTPOCHHS.



Yuctele BemecTBa M cMmecd. lIpumepsl XKUAKHX, TBEPABIX U Tra3o000pa3HBIX CMeECcEH.
CBolicTBa YKCTBIX BemiecTs M cMmecer. VX cocraB. MaccoBast U oObeMHas IOJIM KOMIIOHEHTA
cMecu. PacueTsl, CBsI3aHHBIE C UCTIOJIb30BAaHUEM TTOHSITHS «IOJISI.

Pacuemmnvie 3a0auu. 1. Pacyer MaccoBoii M OOBEMHON HOJ€H KOMIIOHEHTOB CMECHU
BelECTB. 2. BpluncieHue MaccoBOM [I0JIM BEIIECTBA B pPacTBOpPE IO H3BECTHOM Macce
PacTBOPEHHOI0 BEUIECTBA M Macce pacTBoputTens. 3. BpruuciieHHe Macchl pacTBOPSEMOIO
BEILECTBA U PACTBOPUTENS, HEOOXOIUMBIX JUIsl IPUTOTOBIICHUS ONPEEICHHON MacChl pacTBOpa
C U3BECTHOM MAacCOBOM JJ0JIEH PACTBOPEHHOIO BEIIECTBA.

Hemoncmpayuu. OOpa3nbl  OKCHUIOB, KHUCIOT, OCHOBaHMM U coieil. Mogenu
KPUCTAJUTMYECKUX PEIIeTOK XJIOpHaa HaTtpus, aiMasza, okcuma yriepoaa (1V). CroocoOwr
pazneneHusi cMeceil. MI3MeHeHue okpacky MHIUKATOPa B PA3IMUHBIX CPEaX pacTBOPOB.

Jlabopamopnvie onvimul. 1. 3HaKOMCTBO € 00pa3liaMy BEUIECTB Pa3HbBIX KJIACCOB.

2. Pa3nenenue cmeceil.

Ilpakmuueckue pabomwor Ne3 u Noe4 1. Ananu3 mouBbl ¥ Bojabl. 2. [IpuroroBnenue

pacTBopa caxapa ¢ 3aJaHHOM MAacCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA
IIpeamerHbie pe3yabTaThI 00y4eHHs

VYvyamuiics 1oJKeH ymens:

HCIIOJIb30BaTh MPU XapaKTEPUCTUKE BEUIECTB INMOHATUS: «CTENEHb OKUCICHUS», «BAJICHTHOCTHY,
«OKCHIIBI», «OCHOBAHUS», <«IIEJIOUM», «KAYECTBEHHAS PpEAKLUA», «UHAUKATOPY», «KHUCIOTHI,
«KUCIIOPOJICOMIEPIKALIUE KUCIIOTBI», «OECKUCIOPOIHBIE KHUCIOTBD), «KUCIOTHAs CPEay, «IIEeIOYHas
cpenay, «HEHTpalbHas cpelay, «amkama pH», «comm», «amMopdHbIe BEIIECTBA», «KPUCTALTHICCKUC
BEIIECTBA», «KPUCTAUIMYECKAS PpEIIETKa», «MOHHAs KPUCTAUIMYECKas PELIETKa», <«aTOMHas
KPUCTAUIMYECKAsT PEIIeTKa», «MOJICKYJISIpHAs KPHUCTAJUIMYECKash pPEeIeTKa», <«MeTaUTUuecKast
KPHUCTAJUIMYECKAS PELLETKA», «CMECH»;

KJTaCCU(HITUPOBATH CJIOKHBIE HEOPraHMYECKUE BEIECTBA MO COCTABY Ha OKCHIIbI, OCHOBAHUS,
KUCIIOTBI U COJIM; OCHOBAHMSA, KUCJIOTHI M COJIM TI0 PACTBOPUMOCTH B BOJE; KUCIIOTHI 10 OCHOBHOCTH U
COZIEpKaHUIO KUCIIOPO/a;

OIPEAEATh NPUHAIJICKHOCTh HEOPraHMYECKUX BELIECTB K OJHOMY M3 M3YYEHHBIX KJIacCOB

(OKCHIBI, IETYYHE BOJOPOHBIE COSIMHEHMS, OCHOBAHUSI, KUCJIOTHI, COJIM) 10 (GOpMYJIE;
OIMUCHIBATh CBOICTBA OTAENBHBIX IMPEICTABUTENCH OKCHIIOB (Ha MPUMEPE BOJBI, YITIEKUCIIOrO Tasa,
HETaIIeHOW M3BECTH), JIETYYUX BOJOPOIHBIX COSTMHEHHI (Ha MPUMEPE XIJIOPOBOAOPOIa M aMMHAaKa),
OCHOBaHM (Ha MpHUMepe TUAPOKCHIIOB HATPHsA, KaJdHs M Kalbliks), KHCIOT (Ha MPHMEpEe CEPHOM
KHUCIIOTHI) U COJIel (Ha mpuMepe XJIOpHU1a HaTpust, KapOoHaTa KabIwsl, hocdara Kaibius),

OTIPENETSITh BAJIEHTHOCTh U CTETIEHb OKHUCIIEHHS 3JIEMEHTOB B BELIECTBAX;

COCTaBIISITH ()OPMYJIBI OKCHUJIOB, OCHOBAHWH, KHCJIOT U COJIEH IO BAJICHTHOCTSM W CTEICHSIM
OKHCIICHHUS DJIEMEHTOB, a TaKXe 3apsaM MOHOB, YKa3aHHBIM B TaOJHWIIE PACTBOPHUMOCTU KHCIIOT,
OCHOBAHHM U COJICH;

COCTaBJISATh Ha3BaHUS OKCUJIOB, OCHOBAHUIL, KUCIIOT U COJIEH;

CpaBHUBATh BAJCHTHOCTh U CTETEHb OKHUCJICHUS; OKCHIbI, OCHOBAHUS, KUCJIOTHI U COJIU IO
COCTaBy;

WCIIOJIL30BaTh TAOJHITY PACTBOPUMOCTH ISl ONPEICIICHUS PACTBOPUMOCTH BEIIIECTB;

YCTaHABIIMBATh TEHETHUYECKYIO CBS3b MEKIY OKCHJIOM U THAPO-KCUAOM M Ha00OpOT; MPUYHUHHO-
CIICZICTBEHHBIE CBSI3U MEXIY CTPOSCHHEM aTOMa, XUMUYECKOW CBS3bI0 M THUTIOM KPUCTALTMYECKON
PELIETKH XMMUYECKUX COEIMHEHHUI;

XapaKTepU30BaTh AaTOMHBIE, MOJIEKYJSIPHBIC, WOHHBIE METAUIMYECKUE KPUCTALTHUECKHE
PELLETKH; Cpey pacTBOpa C MOMOIIIBIO IIKajbl pH;

MIPUBOIUTH TIPAUMEPHI BEIIECTB C PA3HBIMHU TUTIAMU KPUCTAUTMYECKON PEIIETKH;

MPOBOJUTh HAOMIOMEHUST 3a CBOMCTBAMH BEIIECTB M SIBICHUSIMH, MPOUCXOMASIIUMHU C
BEIIIECTBAMH;

COOMTIOAaTh TPaBHIIa TEXHUKU 0€30MaCHOCTH TIPH MIPOBECHUH HAOIIOIEHUH 1 OTIBITOB;

HCCIIEZIOBATh CPEy pacTBOPA C IOMOIIBIO WHIUKATOPOB;

AKCIEPUMEHTAIILHO PA3IMUaTh KUCIOTHI U IIEI0YH, MOJIb3YSICh MHANKATOPaMHU;



UCIIOJIb30BaTh IIPU PELICHNH PAaCYETHBIX 3aJad IMOHATHS «MaccoBasl OIS 3JIEMEHTA B BELLECTBEY,
«MaccoBast JI0JIs1 PACTBOPEHHOTI'O BEILIECTBAY, «OOBEMHas 107151 Fa3000pa3HOT0 BEIIECTBA;

IIPOBO/IUTH PAcCyYEThl C HCIOJIB30BAHUEM IIOHATHM «MAcCOBas JOJI1 JIEMEHTA B BEILECTBEY,
«MaccoBast 1071 pACTBOPEHHOT'O BEIIECTBA», «00bEMHAs J10J11 Ia3000pa3HOI0 BELIECTBAY.

MeranpeamerHble pe3y/IbTaTbl 00y4eHHs!

VYyanwiics 10JKeH yyuemp:

COCTaBIIAITh HA OCHOBE TEKCTa TaOJIUIIBL, B TOM YHcIie ¢ puMeHenueM cpencts MKT;

0/l PYKOBOJICTBOM YYHUTEJIsl IPOBOAUTD OIMIOCPEA0BAHHOE HAOII0IEHHE;

1O/I PYKOBOJICTBOM YUHTEINSl O(GOPMIISITH OTYET, BKIIOYAIOIIMI OIMMCAHUE SKCIIEPUMEHTa, €ro
PE3yIbTaTOB, BHIBOZIOB;

OCYIIECTBIISATh MHAYKTHBHOE 0000IIeHHe (0T EAMHMYHOrO JOCTOBEPHOTO K  oOmiemy
BEPOSITHOCTHOMY), T. €. OHPENENsTh OOLIMEe CYIIECTBEHHbIC NMPU3HAKK JBYX U Oosiee OOBEKTOB U
¢ukcrpoBaTh UX B (hopMe MOHATHS WIH CYXKIACHUS;

OCYILECTBJIATh AEMYyKTUBHOE 0000IIeHEe (IIOABEACHUE E€AMHUYHOIO JOCTOBEPHOIrO Ioj odliee
JOCTOBEpHOE), T. €. aKTyaJM3UpOBaTh IIOHATHE WIM CYXIECHUE, M OTOXIECTBISATH C HUM
COOTBETCTBYIOILME CYIIECTBEHHbIE IPU3HAKU OJJHOTO UJIH 00JIee OOBEKTOB;

OIIPEIeIISTh ACTIEKT KITacCU(HKAIINY,

OCYILECTBIISTh KIaCCU(PUKALIUIO;

3HaTh ¥ UCTIOJIB30BaTh PA3IMYHbIC ()OPMBI IPE/ICTABICHNUS KIacCH(PUKALINK.

Tema 4. 3MeHeHUs1, MPOUCXOsIIIHE ¢ BemlecTBaMu (/] uacos)

IlonsTHE SBIEHUN KaK U3MEHEHUN, IPOUCXOIAIIMX C BEUIECTBAMU. SIBIEHUS, CBSI3aHHbIC
C M3MEHEHUEM KpPHUCTAUNINYECKOIO CTPOEHHUs BEUIECTBA IIPU IOCTOSIHHOM €r0 COCTaBe,
¢usnueckue sBiaeHus. Dusnueckue SABIEHUS B XUMHUHM: JAUCTWUIALUSA, KPUCTALIM3ALMS,
BBIITapUBAHNE M BO3IOHKA BEILECTB, IEHTPUPYTUPOBAHHUE.

SIBneHusA, CBs3aHHBIE C W3MEHEHHUEM COCTaBa BEIECTBA, — XUMHUYECKHE PEaKIUU.
[lpu3Haku w© yciaoBUsA NpOTeKaHMs XUMHYeckMX peakuuid. [lonste 00 9K30- W
OHAOTEPMUYECKUX pEAKIUAX. Peaknuu ropeHusl Kak 4YacTHBIM ciaydall SK30T€pMHUYECKUX
peaxkuui, IPOTEKAIOIINX C BBIJCIICHUEM CBETA.

3aKOH COXPAHEHHUs MacChl BELIECTB. XMMUYECKHE YpaBHEHUS. 3HAUEHHWE HMHJIEKCOB U
k03 PuunentoB. CocraBieHue ypaBHEHHH XUMUYECKUX PEaKLUH.

Pacuersl mo xuMuueckuMm ypaBHEHMsIM. PerieHue 3ajady Ha HaXOXJAEHHE KOJIWYECTBA
BEIIIECTBA, MACChl WM 00BbeMa MPOIYKTa PEAKIMU [0 KOJIMUYECTBY BEIeCTBA, Macce WM 00beMy
HCXOJIHOTO BellecTBa. PacyeTsl ¢ MCIOJIb30BaHUEM MTOHATHS «IOJIsD», KOIla UCXOTHOE BEIECTBO
JIJaHO B BHJIE pacTBOpa C 3aJlaHHOM MaccOBOHM JOJIEH PaCTBOPEHHOI'O BEILECTBA MM COIEPIKUT
ONPEAEIIEHHYIO JIOJIIO TPUMECEH.

Peakuun pasnoxenus. lloHATHe O CKOpoCTM XMMHMUYECKHMX peakumid. Kartammsaropsl.
DepMeEHTHI.

Peakiun coenunenus. Karanuruyeckue m Hekartanutuueckue peakuuu. OOpaTumble U
HeoOpaTUMBbIe peaklnu.

Peakuun 3amemieHns. OJIEKTPOXMMHUYECKHM psl  HANPSOHKEHUMM  METAUIOB, €0
MCIIOJIb30BaHUE JJIsl MPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEaKIMi MEXAY MeTalljaMu
Y pacTBOpaMM KUCIIOT. Peakliuu BHITECHEHHS OJJHUX METAJNIOB U3 PACTBOPOB UX COJEH APYrUMU
METaJUIAMH.

Peakuuu obmena. Peakuuu HeWTpanu3auuu. YCIOBUS NMPOTEKaHUS peakiuii oOMeHa B
pacTBOpax A0 KOHIIA.

Tunel XMMHUYECKHUX peakUMid (IO MPHU3HAKY «YHUCIO M COCTaB HMCXOJIHBIX BELIECTB U
MPOJYKTOB PEaKIMI») Ha MMpUMepe CBOMCTB BOAbI. Peakius pas3iokKeHus — 3JIEKTPOIU3 BOJIBI.
Peakuuu coeqrHeHnss — B3aUMOAECHCTBHE BOJBI C OKCHAMHU METAJIJIOB U HEMeTauloB. [lonarue
«TUOpoKcuAbDy. Peaknuum 3amemieHuss — B3aMMOJEWCTBHE BOABI CO IMIEIOYHBIMH U
IeJI0YHO3EMENIbHBIMUA  MeTajulaMu. Peakium oOMeHa (Ha mpuUMepe TUApoiu3a Cyiabduua
AITIOMHUHUS U KapOuaa KajubLus).



Pacuemnvie 3a0auu. 1. BpluucieHMe TO XHMHUYECKMM YpPaBHEHHMSM MAacChl WIIH
KOJIMYECTBA BELIECTBA MO U3BECTHOM Macce WM KOJWYECTBY BEIECTBA OJHOIO U3 BCTYMAIOIIUX
B pPEaKLUIO BEILECTB MM MPOAYKTOB peakiuu. 2. BpluncieHnue mMacchbl (KOJMYECTBA BEILECTBA,
o0bema) MpOJyKTa peaklMH, €CIM H3BECTHa Macca MCXOJHOTO BEIIeCTBA, COJEpPKaIIEro
OTIpE/ICTICHHYI0 JIONII0 TpuMeceid. 3. BrlumcieHne macchl (KOJTMYECTBa BEHIECTBa, 00beMa)
MPOJYKTa PeaKkIuu, €CJIM U3BECTHA Macca pacTBOPA U MaccoBas JI0JIsl PaCTBOPEHHOT'O BEIIECTBA.

Hemoncmpayuu. Tlpumeps! Gpu3nveckux sIBICHUN: a) riaBieHue napadurHa; 0) BO3TOHKA
noaa B) IutaBiieHue napaduHa. I[IpuMepbl XMMUYECKUX SBJICHUM: a) TopeHrue Maruus, pocdopa;
0) B3aMMOJEHUCTBUE COJISIHOM KHUCIOTBI C MPaMOpOM WJIM MEJIOM; B) IOJY4YEHHE THIAPOKCHIA
memu (Il); T) pacTBOpeHHE MOTYYEHHOTO THAPOKCHIA B KUCIIOTAaX; 1) B3aUMOJCHCTBUE OKCHJIA
meau (II) ¢ cepHoil KHMCIIOTOW TpU HarpeBaHUU; €) Pa3JIOKEHUE IMEpMAHraHaTa Kajius; )
B3aMMOJIeiCTBHE pa30aBICHHBIX KUCIOT C METAJUIAMHU; 3) Pa3ioKEeHHe MEPOKCHIa BOJOPOa;

Jlabopamopnvie onvimei. 4. OKHUCIEHUE MEAU B IUIAMEHU CIIUPTOBKU WM TOPEIKU. S.
[TomyTHEHHE W3BECTKOBOM BOABI OT BBLIBIXaEMOTO yriekucioro rasza. 6. Ilomydenue
YIJIEKUCIIOT0 ra3a B3aUMOAEUCTBUEM COJIbI U KMCIIOTHI. 7. 3aMELIEHHE MEU B PACTBOPE XJIOpUIA
meu (1) sxemesom.

Ipaxmuueckas paboma Ne5 Ilpu3HaKd XUMHUYECKUX PEAKIIAN

[IpeamMeTHbIe pe3ynbTaThl 00y4eHUsI

Vvyaimiics 10J1KeH ymems:

UCIIONBb30BaTh TPH  XapaKTEPUCTUKE BEUIECTB MOHSITHS: («IUCTHULIMSD), (IEPETOHKA»,
«KPHUCTADTM3AINS),  «BBIIAPUBAHWCY», «PHIBTPOBaHHWE», «BO3TOHKA, WIH  CYOJIMMAIUs,
«OTCTaUBAHUEY», «IEHTPU(DYTUPOBAHUEY», «XHUMHUYECKas PEaKIMA», <«XMMHUYECKOE YpaBHEHHEY,
«PEAKIMU COEAMHEHUS», «PEAKLMU PA3JIOKECHUS», «PEAKUUH OOMEHa», «PEaKlMy 3aMeIleHUs,
«peaKIy HeUTpaNH3alny, «IK30TEPMUUYECKHE PEAKIUN», «IHAOTEPMHUECKUE PEaKIMUy, «peaK-
M TOPSHUS, «KATATU3ATOPEI», «PEPMEHTBD», «OOpaTUMbIC PEaKIUIy, «HEOOpaTUMBbIC PEAKIHN,
«KaTAJIMTHYECKUE PEAKLUMY, «HEKATAIUTUYECKHE PEAKIUN», «Psill aKTUBHOCTH METAUIOBY, «THJ-
pou3»;

YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXTY (PU3NUECKMMH CBOMCTBAMU BEILECTB U
CII0CcOOOM pa3/IeieHus CMecei;

OOBSACHATH 3aKOH COXPAHEHUS MacChl BEIIECTB C TOYKH 3PEHUS aTOMHO-MOJIEKYJISIPHOTO
YUEHUS;

COCTaBIISITh YPaBHEHUsI XUMHUYECKUX PEAKIM Ha OCHOBE 3aKOHA COXPaHEHUSI MacChl BEIIECTB;

OIMUCBHIBATh PEAKIIMM C MOMOIBI0 €CTECTBEHHOI'O (PYCCKOTO WM POJHOTO) SI3bIKa M S3bIKa
XUMHUH KIacCU(DUIMPOBATh XMUMUYECKUE PEAKIMH 10 YHCIy U COCTaBY HCXOJAHBIX BEIECTB U
NPOJAYKTOB PEaKIMH; TEIUIOBOMY J(PQEKTy; HaNpaBiICHUIO IPOTEKaHUS PEAKUUM; YYaCTHIO
KaTanu3aTopa,

UCIIOJIb30BaTh TAOJIUIy paCTBOPHUMOCTH JUIsl ONPEEIEHHs BO3MOKHOCTH MPOTEKAHUS PEaKLIUii
oOMEeHa; JIIEKTPOXUMHYECKUN psi  HANpsDKEHUH (AKTUBHOCTH) METAIOB JJIsl  ONpeeNieHUs
BO3MOKHOCTH IIPOTEKAHUS PEAKIMI MEXTY METAIIIaMH M BOJHBIMU pacCTBOPaMU KUCJIOT U COJIEH;

HaOITIO/IaTh M OIUCHIBATh MPHU3HAKHU U YCIIOBUSI TEUCHUS] XUMHUYECKUX PEAKIIUil, IeNaTh BHIBOIBI
Ha OCHOBAaHUM aHaJIN3a HaOJIIOAEHUH 32 3KCIIEPUMEHTOM;

MPOBOJIUTH PACUETHl MO0 XMMHUYECKUM YPAaBHEHUSM Ha HAXOXK/IEHHE KOJIMYECTBA, MAacChl WU
o0beMa MpOAYKTa pEakMU M0 KOJIMYECTBY, Macce WM OO0BEMY MCXOJHOIO BEIIECTBA; C
WCMOJIb30BaHUEM TMOHATHUS «IOJIs», KOTJIa UCXOJHOE BEIECTBO JIaHO B BHJIE pacTBOpa C 33JaHHOU
MacCOBOH JIOJIEN paCTBOPEHHOT'O BELIECTBA WJIM COJEPKUT ONPEIECIICHHYIO JTOJIF0 IPUMECEH.

MertanpenMeTHble pe3y/IbTaTbl 00yYeHUsI

Vyaimiicst 10J1KeH ymems:

COCTaBJISITh HA OCHOBE TEKCTa CXEMBI, B TOM 4ucIie ¢ mpuMmeHeHnem cpeacts UKT;

CaMOCTOSITENTbHO O(OPMIISITH OTYET, BKITIOYAIOIIMI OMKCAaHKE SKCIIEPUMEHTA, €ro pe3yJibTaToB,
BBIBO/JIOB;

UCIIOb30BaTh TaKOW BWJ MBICIEHHOTO (MIEILHOT0) MOJEIUPOBAaHMS, KaK 3HAKOBOE
MOJIETTMPOBaHKE (Ha IPUMEPE YPaBHEHUH XUMUYECKUX PEaKInii);



paznmmyath 00bEM U COJepKaHUe MOHSTHIA;

pas3ImyaTh PoJOBOE U BUJIOBOE OHATHS;

OCYILECTBIIITH POJOBUIOBOE OIPEIEIIEHUE TIOHATHH.

Tema 5. PacrBopenne. PactBopbl. CBolicTBa pacTBOPoB 3j1eKTPouToB (19 uacos)

PactBopenne kak (¢usuko-xumuueckuit mpomecc. Ilomarme o rugpatax U
Kkpuctauoruaparax. PactBopumocTs. KpuBble pacTBOPHUMOCTH KaK MOJEIb 3aBUCHUMOCTHU
pPacTBOPMMOCTH TBEPABIX BEIIECTB OT TeMIeparypsl. HachlllleHHbIE, HEHACHILICHHBIE U
MEPECHILLEHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB JJIs IPUPOJIBI U CEIBCKOr0 XO35ICTBA.

[TonsitTue 00 HSIEKTPOJUTHUECKON IUCCOIMALNU. OJIEKTPOJIUTHI M HEIIEKTPOIHTHI.
MexaHu3M JHCCOLMALMU SJIEKTPOJIUTOB C PA3IMYHBIM THUIIOM XUMHUYECKOM cBs3U. CTeneHb
AIIEKTPOIUTUIECKOH muccorranni. CHIIbHBIE U CIIa0ble 3JEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUH JIEKTPOIUTHUECKON auccounanuu. MIoHHbIE ypaBHEHUs
peakuuid. YCIIOBHS HPOTEKAHUS PEaKIMU OOMEHa MEXIy 3JEKTPOJIUTaMU O KOHIIA B CBETE
VMOHHBIX IIPEICTABICHUII.

Knaccugukaius HOHOB U X CBOICTBA.

Kucnotsl, ux xnaccudukanus. Juccounanus KHCIOT M UX CBOWCTBA B CBETE€ TEOPHUHU
NEKTPOJIUTUYECKON Aucconmanui. MoJeKynspHble W WOHHBIC YPaBHEHUS PEaKLMM KHUCIOT.
B3auMopeiicTBue KHCIOT C METaIaMU. ODJIEKTPOXUMHUYECKUU PAJ HANpPSHKEHUH METallIoB.
B3anmopneicTBre KHUCIOT C OKCHJIaMU METAJLIOB. B3anMonencTBre KUCI0T C OCHOBaHUSMU —
peakiusi HeWTpanuzauuu. BsaumopeiicTBue KuciaoT ¢ comsiMu. Vcmonb3oBaHue TaOMUIIBI
PacTBOPUMOCTH ISl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconmanus OCHOBaHMII M WX CBOMCTBa B CBETE
TEOPUU DJIEKTPOJIMUTHUYECKONW JHUCCOLMAUMH. B3auMoJencTBue OCHOBaHUWA C KHCIOTAMH,
KUCIOTHBIMH  OKCHJAAMH M colisiMd. Mcmonb3oBaHue TaOMUIBI  PAacTBOPUMOCTH ISt
XapaKTEPUCTUKH XMMHUYECKUX CBOWCTB OCHOBaHUM. Pa3nokeHHe HEepacTBOPHMBIX OCHOBAaHUU
IIPU HarpEBAHUH.

Conn, ux kiaccuuKanus U JUCCOIMAINS Pa3IUYHBIX TUIIOB cosiell. CBOMCTBa coeii B
CBETE€ TEOPUHU IJIEKTPOJUTUYECKOW Juccouuanuu. BzaumonelcTBue cojiell ¢ MeTallaMu,
YCJIOBHUS MPOTEKaHUs ATUX peakuuid. B3anmonencTBue coyieil ¢ KUCIOTaMU, OCHOBAaHUSAMHU M
consimu. Mcnonbp3oBanue TabIUIBl pAaCTBOPUMOCTHU ISl XaPAKTEPUCTUKU XUMHYECKHX CBONCTB
COJIEH.

O06o00611eHNe cBeleHn 00 OKCHIaX, UX KIacCU(UKAIMN U XUMHUYECKHUX CBOMCTBaX.

I'eneTndeckue psapl METALIOB U HEMETALIOB. ['eHeTHYeCKass CBS3b MEXAY Kiaccamu
HEOPraHUYECKUX BEILECTB.

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE — peakiuu. OKUCAUTENh U BOCCTAHOBUTEINb,
OKHCIIEHUE U BOCCTAHOBJICHHUE.

Peakuyu HOHHOTO OOMEHa U OKUCIUTEIHbHO-BOCCTAHOBUTEbHBIE peakiuu. CocTaBieHue
YpaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA METO0M 3JIEKTPOHHOTO OalaHca.

CBolicTBa IPOCTBIX BEIIECTB — METAJJIOB U HEMETAJJIOB, KHCIOT U COJIeH B CBETE
npeJCcTaBiIeHU 00 OKUCIUTENbHO-BOCCTAHOBUTENBHBIX MpoOlleccax.

Lemoncmpayuu. VicniblITaHMe BEUNIECTB M HMX PACTBOPOB Ha DJIEKTPONPOBOJHOCTD.
PactBopenue 6e3BoaHoOrO0 cynbpaTta Meau(2) B Boae. [Ipumeps! peakiuil, uaymux 10 KOHIA.

Jlabopamopuvie onvimel. 8. Peakuuu, xapakTepHble IJIs PacTBOPOB KHUCIOT (COJISHOM
Wi cepHoit). 9. Peakiuu, XapakTepHble JUIs pacTBOPOB wienoyei (TUAPOKCHIOB HATpUs WU
kamus). 10. [lonmyuenue u cBoiicTBa HEPACTBOPUMOIO OCHOBaHUS, HapUMeEp TUAPOKCUIA MEIU
(1. 12. Peakmuu, XapakTepHbIE 1JIsi OCHOBHBIX OKCHJIOB (HampuMep, U OKCHIa KaybIus). 13.
Peakuuu, xapaktepHble 17151 KUCIOTHBIX OKCHJIOB (HarlpuMep, AJIsl YIJIEKUCIIOTo rasa).

Ipaxmuyeckue pabomut Ne6, Ne7.

1. YcnoBus NpoTekaHuss XUMUYECKUX PEAKIUN MEXAY PACTBOPAMHM JIEKTPOJIUTOB.

2. CBOMCTBa KHCIOT, OCHOBAaHHM, OKCHAOB U COJICH.



IIpenmerHbIe pe3yJIbTaThI 00y4eHHs

VYyaimiics 10J1KeH ymens:

UCIIONb30BaTh MPU  XAPAaKTEPUCTUKE IPEBPAILEHUM  BEIIECTB  IOHITHS:  «PacTBOPY,
<QIIEKTPOIIUTHYECKAS JUCCOLMALIUAY, «JIEKTPOJUTBD), «HEAIEKTPOJIUTBD, «CTENEHb AUCCOLMALII,
«CHWJIbHBIE DJIEKTPOJIUTBDY, «CIIA0bIe NIEKTPOIUTBD), «KaTHOHBD), «aHUOHBD), «KHUCIIOTBD), «OCHOBAaHUS»,
«COJINY», «MOHHBIE PEAKIINIY, «HECOTIe00pa3yIOIINE OKCHIBI», «COIE00Pa3yOLIe OKCHIBIY, «OCHOBHbIE
OKCUJIBD», <(KHUCJIOTHBIE OKCHUIBI», «CPEOHHME COJM», «KHUCIBbIE COJM», «OCHOBHBIE COJI,
«@CEHETUYECKUI s, «OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE peaKLmmn, «OKHUCITUTENbY,
«BOCCTaHOBUTEIBY, «OKUCIICHUEY, «(BOCCTAHOBJIIEHUEY;

OIMCHIBATh PACTBOPEHHE KaK (PU3UKO-XMMUYECKUH MPOIIEeCC;

WUTFOCTPUPOBATh MPUMEPAMH OCHOBHBIE MOJIOKEHHS TEOPUHU JIEKTPOIUTUYECKON JHUCCOLMALINM;
TeHETUYECKYI0 B3aUMOCBSI3b MEXIY BelecTBaMU (IIPOCTOE BEILECTBO — OKCUJl — THUIPOKCHIT —
COJIb);

XapaKTepu30BaTh OOIIME XUMUYECKHE CBOWCTBA KHCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT,
OCHOBaHMM M COJEH C TMO3MLUUI TEOPUH AJIEKTPOIUTHUYECKOM JAUCCOLMALMMU; CYIIHOCTh
3JIEKTPOIUTUYECKON JUCCOLUMAIMM BELIECTB C KOBAJIEHTHOM MOJSPHOM M MOHHOW XMMHYECKOU
CBSI3bI0; CYLTHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA;

NPUBOJUTH TMPUMEPHl PEAKLMil, MOATBEP)KIAOIIMX XUMHUYECKHE CBOMCTBA KHCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHUCJIOT, OCHOBaHMM U COJIEH; CYyILECTBOBAaHHE B3aMMOCBS3U MEXIY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BEILECTB;

KJIACCU(PUIIPOBATh XUMUYECKUE PEAKIMH IO <I3MEHEHUIO CTEICHEW OKHCIICHHS SJIEMEHTOB,
00pa3yroINX pearupyroIire BEIecTBa;

COCTaBJIAITh YPAaBHEHMS DJJIEKTPOIMTUYECKOM JUCCOLMALMM KHUCJIOT, OCHOBAaHMW M COJIEH;
MOJIEKYJISIPHBIE, [TOJIHBIE M COKPAILICHHBIE HOHHBIE YPABHEHUS PEAKIM C yYaCTUEM 3JIEKTPOJIMTOB,
YpPaBHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI, UCHONB3Ysl METOJ IEKTPOHHOIO OasaHca;
YpaBHEHUSI PEAKLU, COOTBETCTBYIOUIUX IOCJIEJOBATENIBHOCTH  («UEMOYKe») MpEeBpaILeHUN
HEOPraHWYECKUX BEILIECTB PA3JIMYHbIX KJIACCOB;

OIpENENATh OKUCIUTENDb U BOCCTAHOBUTEINb, OKUCICHUE U BOCCTAHOBIIEHUE B OKHUCIHUTEIILHO-
BOCCTaHOBUTEJIbHBIX PEAKIIMSIX;

YCTaHaBJIMBaTh MTPUYMHHO-CIIECACTBEHHBIE CBSA3M: KJIACC BELIECTBA — XHMMHMUYECKHE CBOMCTBA
BEIIIECTBA;

HaOJI0aTh M ONHUCHIBATh PEAKIUM MEXIY AJIEKTPOJIUTAMH C TOMOIIBI0 €CTECTBEHHOTO
(pyccKOro Wi poJIHOTO) A3bIKA U SA3bIKa XUMHH;

IIPOBOAMTH  OMBITBHI, TMOATBEPKAAIOIINE XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB.

MeTtanpeameTHbie pe3yJbTaThbl 00y4eHus!

VYyamuiicst 10J15KeH ymemp:

JIeJIaTh IOMETKH, BBIMCKH, IUTHPOBAHUE TEKCTA; COCTABIISITh TOKIALL;
COCTaBJISITh HA OCHOBE TE€KCTa IpauKu, B TOM yucie ¢ npuMeHeHueM cpeacts MKT;
BJIA/IETh TAKUM BHUJOM H3JIOKEHUS TEKCTA, KaK PACCYKIEHUE;

HCIOJIb30BaTh TaKOH BUJ MBICICHHOIO (M€ajJbHOT0) MOJEIUPOBaHUSA, KaK 3HAKOBOE
MOJIeIUpOBaHKe (Ha IpuMepe ypaBHEHUH peakiMid JUCCOIMALMU, MOHHBIX YPaBHEHUH peaKiuid,
MOJIypeaKlUii OKUCIIEHUS-BOCCTAHOBJICHHUS);

pa3nuyaTh KOMIIOHEHTHI JJ0Ka3aTeNbCTBA (TE€3UC, ApTYMEHTHI U OPMY J10Ka3aTeNbCTBA);
OCYIIECTBIISTh IPSIMOE MHAYKTUBHOE JI0KA3aTEIbCTBO.

1 ITpu AByX4acOBOM IUITAHUPOBAHUH ITPOBOIUTCS TOJIBKO MpakTHUYeckas padora 4.

JInmyHocTHBIE pe3y/bTaThl 00y4eHHs

Yyammiics 10JDKeH:

3HAMb U NOHUMAMb: OCHOBHBIE HCTOPHUECKHE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XUMHU H
001I1eCTBa; JOCTWXKEHUS B OOJIACTH XUMHUM W KYJIbTYpHbIE TPAJWIMU (B YaCTHOCTH, Hay4HbIE
TPaAULIIM) CBOEH CTpaHbl; OOLIEMUPOBBIE TOCTHXKEHNS B 00JIaCTH XHMUK; OCHOBBI 3/I0pOBOrO 00pasa
JKW3HU; NPAaBWJIA TIOBEJCHUS B UPE3BBIYANHBIX CUTYALUsX, CBA3AHHBIX C BO3IEHCTBUEM pPa3JIMUHBIX



BEIIIECTB; COIMATIbHYIO 3HAYMMOCTh U COZCPXKaHUE MPOQECcCHil, CBA3aHHBIX C XUMHEH; OCHOBHBIE
nmpaBa U OOSI3aHHOCTH TpPaKTaHWHA (B TOM YHCIIE YYaIllerocs), CBS3aHHBIC C JIMYHOCTHBIM,
npodeCCHOHATTLHBIM U )KU3HEHHBIM CaMOOIIPE/ICTICHUEM;

UCNBIMbIBAMb. TyBCTBO TOPJIOCTH 32 POCCUMCKYIO XMMHUUYECKYIO HAyKy U YBaKEHUE K UCTOPUH €€
pa3BUTHSA; YBOKEHUE W MPHUHITUE JOCTIKECHUM XUMHUM B MHPE, YBOKEHHE K OKPYKAIOLIMM
(yyarmmcs, y4uTensM, poAUTeIsiM U Jp.) — YMETh CIIyLIaTh W CHbIIATh MapTHEpa, MpU3HABaTh
NpaBO KaXIOTO Ha COOCTBEHHOE MHEHHE M TMPUHUMATh PEIICHHS C YYeTOM TIO3UIMH BCeX
YYaCTHHUKOB; CAaMOYBa)KEHHE U SMOLIMOHAIILHO-TIOJIOKUTENIbHOE OTHOIIIEHHE K ceOe;

NpU3HAaBams. TIEHHOCTD 37I0POBbsI (CBOETO U JPYTUX JIFOJEH); HEOOXOIMMOCTh CaMOBBIPAKEHUS,
caMopeaM3alyK, COLUAILHOTO PU3HAHMS,

0CO3HA8amyb. TOTOBHOCTh (MJIM HETOTOBHOCTB) K CAMOCTOSITEJIBHBIM TMOCTYIIKAM M JICHCTBHUSM,
NPUHATUIO OTBETCTBEHHOCTH 3a WX Pe3y/lbTaThl; TOTOBHOCTh (MM HETOTOBHOCTH) OTKPBITO
BBIPAXKaTh U OTCTAUBATh CBOKO MO3UIIUIO U KPUTUYHO OTHOCUTHCSI K CBOUM MOCTYIIKaM;

nposasnams: N00pOXKENaTeIbHOCTh, JOBEpHE M BHUMATENBHOCTh K JIOISM, T'OTOBHOCTH K

COTPYAHUYECTBY U APYKO€E, OKA3aHUIO TOMOIIM HY>KAAIOIIMMCS B HEM; yCTOMYMBBIN 1MO3HABATEIIbHBIN
UHTEpEC, WHUIMATUBY W JIFOOO3HATEJIbHOCTh B UW3YYCHHMH MHpa BEIIECTB U PEAKLUif;
LIEJICYCTPEMJIEHHOCTh 1 HACTOMYMBOCTh B JIOCTWIKEHUM LI€JIeH, TOTOBHOCTb K IIPEOJIOJIICHUIO
TpyIHOCTEH; YOEXKIEHHOCTh B BO3MOXKHOCTH TIIO3HAHHS TPHUPOABI, HEOOXOAUMOCTH Pa3yMHOTO
WCITOJTL30BAHMS IOCTHYKCHUI HAYKW M TEXHOJIOTHI JIJISl Pa3BUTHS OOIIECTBA;
YMemb: YCTaHaBIHMBATh CBS3b MEXKAY LENbI0 H3y4eHHS XUMHUHM W TeM, Ui 4Yero OHa
OCYILECTBISIETCST  (MOTHBAaMH);  BBITIIOJIHATH POTHOCTUYECKYIO CaMOOLICHKY, PEryJHpYIOILYIO
AKTHBHOCTh JIMYHOCTH Ha HTAre €€ BKIIIOUEHUS B HOBBIN BUJ ACITEIbHOCTH, CBSI3aHHBIN C HAYAIOM
W3y4eHUS] HOBOTO Y4YEOHOTO TMpeaMeTa — XWMHU; BBINOMHITh KOPPUTHUPYIOIIYIO CaMOOIICHKY,
3aKJTFOYAIOIIYIOCS B KOHTPOJIE 33 MPOLIECCOM M3YYeHHs XMMHUU M BHECEHHH HEOOXOIUMBIX KOppEK-
THUBOB, COOTBETCTBYIOIIMX AdTalamM M CHOcOo0aM M3y4YeHHUs Kypca XUMHH, CTPOUTH >KU3HEHHBIC U
npodeccHOHaNbHBIE IJIAHBI C YYETOM KOHKPETHBIX COILMAIbHO-UCTOPHUYECKUX, MOIUTUYECKUX U
HKOHOMUYECKUX YCJIOBHIA; OCO3HABATh COOCTBEHHBIEC IICHHOCTH M MX COOTBETCTBUE MPUHUMAEMbBIM B
JKU3HU PEILCHUSIM; BECTH JUAIIOr Ha OCHOBE PAaBHOMPABHBIX OTHOIICHUH M B3aMMHOTO YBa)KEHWUS,
BBIJICJIATH HPABCTBEHHBINA aCMEKT MOBEJACHUS M COOTHOCHUTDH MOCTYIKH (CBOU M JAPYTUX JIOAEH) U
COOBITMS C TPUHATHIMA  OTHUECKMMH HOpPMamM; B Tpefenax CBOMX  BO3MOKHOCTEH
MIPOTUBOICHCTBOBATh JICUCTBUSIM M BIMSHUSIM, TPEACTABIIIONIMM YIPO3y KH3HU, 3JI0POBBIO U
0€30MacHOCTH JIMYHOCTHU U OOIIIECTRA.

COAEPXKXAHHUE TEM YYEBHOI'O KYPCA XUMMHH 9 KIIACCA

Tema 1. Beenenue. Ilepuognyuecknii 3axon u Ileppoguyeckas cucreMa XUMHYECKUX
ynemenToB JI. U. MenneneeBa (5 uacos)
XapakTepucTuka 3JEMEHTa IO €ro MojoXKeHuo B [lepuonnueckoll cUCTEME XUMHUYECKHX
sanemenToB JI. 1. MennaeneeBa. CBoMCcTBa OKCUIIOB, KUCIIOT, OCHOBAHHM U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCCOLMALMN M OKHUCICHHUS-BOCCTaHOBIECHMs. [IOHATHE O mMepexoaHbIX
anemeHTax. AMboTepHOoCTh. ['eHeTHYeCKUi s IepexoHOTo AieMeHTa. [lepuoaudeckuii 3aKoH
u llepmogmueckas cucrema xumuuyeckux odneMeHToB J[. M. MenneneeBa. Xumuueckas
OpraHu3alus )KUBOW U HEKUBOU MPUPOABI. XMMUYECKUN COCTaB SApa, MAHTUU U 36MHOU KOPBI.
XUMHYECKUE OHJIEMEHThl B KJIETKAX JKUBBIX OpPraHU3MOB. Makpo- ©U MHMKPOIJIEMEHTHI.
O06oO0menne cBeIeHU 0 XMMHUYECKHX peaknuax. Kiaccupukarums XUMHYECKUX PEaKIHil 1o
pa3MYHBIM TPU3HAKAM: «UHUCIO W COCTaB pPEArupyIOIIMX U OO0pa3yIOIUXCs BEIIECTBY,
«TetioBol 3P (deKT», «HAmpaBlICHUE», «U3MEHEHWE CTEeTNEeHEH OKHUCICHHUS DJIEMEHTOB,
00pa3ymoIux pearupyrolme BenecTBay, «(aza», «MCIoib30BaHue KaTanuzaTropay. [loHsTue o
CKOPOCTH XHUMHYECKOW peakuuu. DakTophl, BIMSIOMIME HA CKOPOCTh XUMHUYECKUX pPEaKIIMi.
Karanuzatops! 1 karanus3. MHTHOUTOPHI. AHTHOKCHUIAHTEHI.

Jemoncmpayuu. Paznuuaneie gopmbr Ttabmuier I, M. MenneneeBa. Monenu atoMoB
aneMeHTOB 1—3-ro mepuogoB. Mojaenb CTpOCHHUS 3€MHOro Imapa (MOTMEepedHbIN paspes).



3aBUCUMOCTh CKOPOCTH XHMMHYECKOM peakiuuu OT NPHUPOAbl PEarupyrolux BelIECTB.
3aBUCUMOCTh CKOPOCTHM XHWMHYECKOW PpPEaKUUU OT KOHIIEHTPALMH pPEArupyroIMX BEUIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOM pEaKIMu OT IUIOMIaJU CONMPUKOCHOBEHHUS pearupyromux
BEUIECTB (KHUISIINKI cI0W»). 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIUU OT TeMIlepaTypbl
pearupyromux BeuecTs.

Jlabopamopuvie onvimei. 1. [lonyyenne ruipoKCUAa IUHKA U UCCIIEI0BAaHUE €r0 CBOWCTB.
2.MopenupoBanue mnoctpoeHus llepuoanueckoil cucrempl xumuueckux snemeHtos JI. WM.
MenneneeBa. 3. 3amenieHue xene3oM Meau B pactBope cyibbara meau (II). 4. 3aBucumocts
CKOPOCTH XHMMHYECKOM peakiuuh OT MPUPOJLl PEArupyrolnxX BEIIECTB Ha MpUMEpe
B3aUMOJICHCTBUS KUCIIOT C METAJIJIAMU.

5. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT KOHILIEHTPALUK PEarupyroumx BEIIeCTB Ha
IIpUMepe B3aUMOJCHCTBUS LIMHKA C COJITHOM KHCIOTOM pa3IMuHON KOHUEHTPALIMH.

6. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peakluu OT IUIOMIaJN COMPUKOCHOBEHUS PEarupyrommx
BELIECTB. 7. MOJEIUPOBaHUE «KHUIISIIETO CJO0si». 8. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOU
peaklu OT TEMIIePAaTypbl PEarupyrouuX BEUIECTB HA MPUMEpPE B3aUMOACUCTBUS OKCHAA MEIU
(I) ¢ pacTBOpOM CEpHOM KHCIOTHI PA3IMYHON TemriepaTypbl. 9. PasioxeHue mnepokcuaa
BoZlopoa ¢ momonisio okcuaa mapranua (IV) m xaramaszel. 10. OOHapykeHue KkaTanasbl B
HEKOTOPBIX MUIIEBBIX MTPOIYKTaX.

IIpeaMeTHbIE pe3ybTAaThl 00yUeHHsI
VYyamuiics 10JKeH ymems:

WCIIOB30BaTh IPU XaPAKTEPUCTHKE MPEBPAIICHUN BEIIECTB MMOHATUA: «XUMUYECKaS
peaKus», «PeaklUd COCIUHEHUS», «PEaKLUU DPA3IOKEHHS», «PEaKIUu OOMEHa», «PeaKiuu
3aMENICHUS», «PEaKIUH HEUTpaTU3aAlNN», «IK30TEPMUUYECKUE PEAKIHN», «IHIOTEPMHUUYECKUE
peakiuu»,  «oOpaTHUMble  peakUuuy»,  «HeoOpaTHUMble  PEaKluu»,  «OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIC  PEAKIIMU», «TOMOTCHHBIE PEAKIHMH», «TE€TEPOTCHHBIE PEAKIUN,
«KATATMTUYECKHE PEAKIUN», «HEKATATUTUUYECKHE PEaKIUn», «TerIoBON AP(PEeKT XUMHUECKOI
PeaKIu», «CKOPOCTh XUMHUYECKON PEaKIIUN», «KaTaAIU3aTopP»,

XapaKTepu30BaTh XMMHYECKUE JJIEMEHThl 1—3-TO MEepHOJOB MO HX TOJOKEHHUIO B
[Tepuoanueckoit cucreme xumuuyeckux anemeHToB [l M. MenpaeneeBa: XMMUYECKUMH 3HAK,
MOPSIAKOBBIM HOMEp, MEpPUOJ, TpyIa, MOATrPYyNNa, OTHOCUTEIbHAs aTOMHAas Macca, CTPOEHUE
atoma (3apsii siapa, YUCIO TPOTOHOB M HEUTPOHOB B siipe, OOINEe YHUCIO AJICKTPOHOB,
pacnpezieieHue IEKTPOHOB 0 AIEKTPOHHBIM CJIO0SIM, IMTPOCTOE BEIIECTBO, GopMyiia, Ha3BaHUE U
THII BBICIIETO OKCH/IA ¥ TUJIPOKCHUIA, JIETYYETO BOJIOPOIHOTO COSTMHEHHS (711 HEMETAIJIOB));
XapaKTepu30BaTh OO0IIHe XMMHYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB M THAPOKCHJIOB;
MPUBOAUTH MPUMEPHI PEAKITUN, TOATBEPKIAIONINX XUMHUYECKUE CBONCTBA aM(DOTEPHBIX OKCHUJIOB
Y TUIPOKCUJIOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKIMH 10 YUCIY M COCTAaBY MCXOJIHBIX BEIIECTB
U TIPOAYKTOB peaKIMK; TEIIoBOMY 3 (DeKTy; HaMpaBIEHUIO MPOTEKAHUS PEAKIIUU; H3MEHEHUIO
CTENeHeW OKHUCJICHHUS DSJIEMEHTOB; arperaTHOMY COCTOSHHUIO HCXOJHBIX BEIIECTB; YYaCTHUIO
KaTaau3aTopa;

OOBSACHIAT, W TPUBOAUTH TPUMEPHI BIUSHUA HEKOTOPHIX (aKTOpoB (mpupoaa
pearupyromux BEIIECTB, KOHIEHTPALMs BEIIECTB, [aBJIEHUE, TeMIlepaTypa, KaTaiau3arop,
MMOBEPXHOCTh COMPUKOCHOBEHUS PEArnpyIOIINX BEIIECTB) HA CKOPOCTh XUMUUECKUX PEAKIIHIA;
HAOIIO/IaTh U OMHCHIBATh YPABHEHHS PEaKIUii MKy BEIIECTBAMH C TIOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO MU POJTHOTO) SI3bIKA U S3BIKA XUMHUH;

MIPOBOJNTH OTBITHI, TOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIIOB H
TUAPOKCHJIOB; 3aBHCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIMK OT Pa3IMYHBIX (PaKTOpOB (MpUpoIa
pearupyromux BEIIeCTB, KOHIEHTpPALMs BEIIECTB, [aBlIEHUWE, TeMIeparypa, KaTalau3arop,
MMOBEPXHOCTh COMMPUKOCHOBEHUS PEarupyroIINX BEIIECTB).

MeTanpeameTHblie pe3yJabTaTbl 00y4eHHUs
VYyamuiicst 10J15KeH ymemp:



OTIpPEACTATh [EeTb Y4eOHOW AESITENTbHOCTH C TOMOIIBIO YYHUTENS U CAMOCTOSATEIBHO,
HCKaTh CPEJICTBA €€ OCYIIECTBIEHUS, paboTas Mo IUIaHy, CBEpATh CBOM JACUCTBUS C LIETBIO U MIPH
HEOOXOIUMOCTH UCTIPABIISTH OIMTUOKH C IIOMOIIBIO0 YUUTENSI U CAMOCTOSITEIIBHO;

COCTAaBJISITh aHHOTALIUIO TEKCTA;

CO3/1aBaTh MOJEIU C BBIJICJICHHEM CYIICCTBEHHBIX XapaKTEPUCTHK OOBEKTa U
MPEJICTaBICHUEM UX B MPOCTPAHCTBEHHO-TpaUUIECKON UM 3HAKOBO-CUMBOJIMUYECKOI opMme;
OTIPEICIIATh BUJBI KIIACCU(UKAIINHU (€CTECTBEHHYIO M HCKYCCTBEHHYIO);

OCYLIECTBIISATh MPSAMOE IeTYKTUBHOE JOKA3aTENIbCTBO.

Tema 2. Merawabl (17uacos)

[Tonoxxenue meramnoB B [lepuoanueckoit cucteMe xumuueckux anemeHtoB J. 1. Menpaeneena.
Merannudeckas KPUCTAJUTMUECKAs peIieTka W MeTaIMdecKas XHMHYecKas cBs3b. OOmue
¢uszndeckue cBoricTBa MeTayuioB. CIUTaBbl, MX CBOWCTBA M 3HAYCHHE. XUMHUYECKHE CBOMCTBA
METaJVIOB KaK BOCCTAHOBHTEJICH, & TAK)KE€ B CBETE UX IOJIOKEHUS B JICKTPOXUMHUYECKOM Py
HanpspkeHud MetaiioB. Kopposust MetamioB u crnocoObl 00psObI ¢ Hell. MeTasuibl B mpUpo/ie.
O61u1me cnocoObl UX MOTYYCHHUS.

O0masi XapakTepUCTHKA IIEJOYHBIX MeTa/LI0B. Mertamuibl B mpupoae. OO6mue
criocoObl ux mosydeHusi. Ctpoenne aromoB. lllenounbie MeTamabl — MPOCTHIE BEIECTBA.
Baxueiimne coeAMHEHUs IIETOYHBIX METANIOB — OKCHJBI, THMIPOKCHIBI M COMU (XJIOPUIBL,
KapOOHAThI, Cylb(paThl, HUTPATHI), WX CBOWCTBA M MPUMCHCHHEC B HApPOJHOM XO3SHCTBE.
Kanuitasie ynoOpenus.

O0mas xapakTepucTHKa 3JIeMeHTOB IJIaBHoi nmoaArpynns! Il rpynner.

Crpoenue aromoB. lllenoyHo3emenbHble MeTalibl — MPOCThIE BellecTBa. BaxkHelue
COCIMHEHUS IIEIOYHO3EMENbHBIX METAUIOB — OKCHJIbI, TUAPOKCHUABI M COJU (XJIOPHUIBI,
KapOOHAThl, HUTPAThl, cynbdaTbl, ¢GocdaTsl), UX CBOWCTBA U MPHUMEHEHHE B HAPOJHOM
XO3SIICTBE.

AmomuHuii. CtpoeHue aroma, (GU3NYECKME W XUMHUYECKHE CBOWMCTBA MPOCTOTO
BemecTBa. COCMHECHHUS AMIOMUHHS — OKCHJ W THIPOKCHI, WX aM(OTEpHBIH XapakTep.
Baxneiimue conu amoMunus. [IpumeHenue antoMuHus U €ro COeAMHEHUHN.

Keneso.Ctpoenue aroma, (pu3nyeckne U XUMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
['eneTnueckue psabl Fe'? uFe™.

Baxneitimue conu >kene3a. 3HaUCHHUE kKejle3a U €r0 COSAUHEHUN ISl PUPOJIbI U HAPOJIHOTO
XO03SIIMCTBA.

Jemoncmpayuu.O0pa3ipl  METOYHBIX H  IIEJIOYHO3EMENbHBIX MeTaioB. OOpasiisi
CILIaBOB. B3amMojelcTBUE HATpUs, JIMTHUS M Kalblus C BOAOW. B3aumoxaencrsue HaTpus U
MarHusi ¢ KuciopoaoM. B3aumoseiictBue MeTaioB ¢ HeMeTauiamu. [lonydeHue TuapoKkcuioB
xenesa (II) u (I10).

Jlabopamopusie onvimul. 12. B3aumoneiicTBie pacTBOPOB KUCIIOT U COJIEH ¢ METaIaMH.
13. OsznHakomienue ¢ pynamu xkene3a. 14. OxpalluBaHWE IUIAMEHH COJISIMM  ILEIOYHBIX
MmetayioB. 15. B3aumopeiictBue kanpius ¢ Bonoil. 16.IlomyuenHue ruzapokcuaa KanblMs U
MCCJIEIOBAHKE €TO CBOMCTB.

17. TlonyuyeHue THAPOKCHIA aTFOMHHUS M WCCIEIOBAaHHME €ro CBOMCTB. 18. BzammoneiicTBue
xKeneza ¢ costHor kucnotoi. 19. Iomyuenune ruapokcunos xenesa (I) u (III) u uzyyenne ux
CBOJICTB.

Ilpakmuxym 1. OcyliecTBIeHHE IIENOYKU XUMUYECKUX mpeBpamienuil. 2. [lonyuenne u
CBOMCTBA COCIMHEHMI MeTauioB. 3. PemeHne sKCnepuMEeHTaNIbHBIX 3a7a4 Ha pacliO3HAaBAHUE U
MOJIy4YeHUE COCTMHEHU METAJIJIOB.

IIpeaMeTHBbIE pe3yJbTaThl 00yUYECHUS
Yyamuiicst J0J1KeH ymemp:

WCTIOB30BaTh MPU XaPAKTEPUCTUKE METAIUIOB M WX COCIMHEHHU MOHSTHUS: «METaJUIbD»,
«psAl AKTHUBHOCTH METAJUIOB», «UIEJIOYHBIE METAJUIbI», «IIEJIOYHO3EMENIbHbIE METaJIbI»,
WCIIOJIB30BaTh WX TMPH XapaKTEPUCTUKE METAUIOB;, [aBaTh XapaKTEPUCTHKY XHUMHUUYECKHX
AJIEMEHTOB-METAJJIOB (LIEJIOYHBIX METAJIJIOB, MarHus, Kaiblus, aTIOMHHUS, Xejle3a) MO UX



nonoxenuto B llepuogmyeckon cucreme xumudeckux odiaeMeHToB [[. M. Menneneesa
(XMMHUECKUI 3HaK, MOPAIKOBBI HOMEp, IIEPUOJ, IpyIla, HOArPYIIa, OTHOCUTENIbHAS aTOMHAas
Macca, CTpOeHHE aroma (3aps] sAapa, YHCIO MPOTOHOB M HEUTPOHOB B supe, oOIIee YHCIO
JJIEKTPOHOB, pACHpEAENCHUE DSJICKTPOHOB [0 UIEKTPOHHBIM CJIOSM), IPOCTOE BEIIECTBO,
¢dbopmya, Ha3BaHHE U TUIT BBICIIETO OKCHJIA U THIIPOKCUIA);

Ha3bIBaTh COEAMHEHUS METAJIIOB U COCTABIIATh UX (DOPMYJIBI IO HA3BAHUIO;
XapakTepu30BaTh CTPOCHHE, 00IMe (PU3NYecKre U XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-
METAJIJIOB;

OOBSICHATH 3aBUCHUMOCTb CBOMCTB (WJIM TpEICKa3bIBaTh CBOMCTBA) XHMHYECKHX
3JIEMEHTOB-METANIOB  (PaguyC, METAJUIMUYECKUE CBOICTBA  JIEMEHTOB, OKHUCIMTEIbHO-
BOCCTAHOBUTEIIbHBIE CBOICTBAa 3JIEMEHTOB) W 00pa3yeMbIX HUMH COEAMHEHUH (KHCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB U THIPOKCHIOB, OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIC
cBoiicTBa) OT mnoJjoxkeHuss B Ilepumonmyeckoil cucremMe xumuueckux oaiemeHtos J[. W.
MeHnneneena;

OINHKCHIBATh OOIIME XWMHUYECKHE CBOMCTBA METAJIOB C IOMOIIBIO E€CTECTBEHHOTO
(PycCcKOro MM poJHOIO) A3bIKA U SI3bIKA XUMUHU;

COCTABJIITh MOJICKYJISIDHBIE YPAaBHEHUS PEAKLUUH, XapaKTEPU3YIOIIMX XHMHYECKHE
CBOMCTBA METAUIOB W HUX COEAMHEHUH, a TaKKe OJJIEKTPOHHBIE YPAaBHEHUS IIPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUS;

YPaBHEHUS JIEKTPOJIMTUYECKON TUCCOLMALINN; MOJIEKYIISIPHBIE, ITOJIHBIE U COKPALLICHHbIE
VWOHHBIE YPABHEHUS PEAKLMM C Y4aCTHEM JICKTPOJIMTOB;

YCTaHABJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBS3U MEXAY CTPOCHUEM aTOMa, XUMUYECKOU CBSI3BIO,
TUIIOM KPUCTAJUIMYECKON PEUIeTKH METAUIOB M MX COCIMHEHHH, X OOMUMH (U3NIECKUMHU U
XUMHYECKMMH CBOMCTBAMU;

ONMCBIBATh XMMUYECKHAE CBOMCTBA LIEJIIOYHBIX M IIEIIOYHO3EMENBHBIX METAIIIIOB, a TAKKE
QIIOMUHUS U JKeJe3a M UX COEJAMHEHHH C MOMOILBI0 €CTECTBEHHOro (PyCCKOTO MM POJHOTO)
A3bIKA U SA3bIKa XUMHUH;

BBINOJIHATh, HAOJIIOAAaTh U ONUCHIBATh XMMUYECKUH SKCIIEPUMEHT IO PACIO3HABAHUIO
BAKHEUIINX KATUOHOB METAJIJIOB, THIPOKCU-MOHOB;

JKCIIEPUMEHTAIBHO  MCCIEAOBAaTh CBOMCTBA METAUIOB M HMX COEAWHEHMH, pellarh
JKCIIEPUMEHTAIIBHBIE 33J1a4M 110 TeMe «MeTaiby;

OIHUCBHIBATh XMMHUYECKHH SKCIIEPUMEHT C MOMOIIbI0 €CTECTBEHHOI'O (PYCCKOrO WM POJHOTO)
A3bIKA U S3bIKA XMMHUH;

MIPOBOJIUTH PAacUeThl 110 XUMUUECKUM (hopMysIaM M YPaBHEHUSIM PeakLuil, MPOTEKAIOIINX
C YYaCTHEM METAJIOB U UX COCIMHEHUM.

oOpamiarecsi ¢ ga00paTOpHBIM O00OpPYIOBAHHMEM W HarpeBaTelIbHBIMH NpUOOpPaMU B
COOTBETCTBUU C MPaBUIIAMU TEXHUKH 0€30I1aCHOCTH;

HaOJI0AaTh 3a CBOMCTBAMHM METAJUIOB U MX COCIMHEHUN U SBJICHUSMH, IPOUCXOIAIINMU
C HUMU;

OIUCHIBaTh XMMHUYECKMH SKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOI'O (PYCCKOIO HIIH
POZIHOTO) SA3bIKA U SA3bIKA XUMHH;

JIeJ1aTh BBIBOJBI 110 PE3YJIbTAaTaM IIPOBEIECHHOIO SKCIIEPUMEHTA.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

Yuamuiicst 10J1KeH ymemp:

paboTaTh IO COCTAaBIEHHOMY IUIaHy, UCHOJb3Yysl HapsAy C OCHOBHBIMH U
JIOTIOJTHUTEIIbHBIE CPeACTBa (CIPAaBOYHYIO JUTEpATYpy, clokHbIe mpuOopsl, cpeactsa UKT); ¢
MOMOIIBI0 YUUTESl OTOMpaTh sl pEHIeHHWs Yy4eOHBIX 3aJad HEOOXOIUMBIE CIIOBApH,
SHIUKIIONEUH, CIIPABOYHUKH, DJIEKTPOHHBIE TUCKH;

COIIOCTABJIATh U OTOMpaTh MHGPOPMAIUIO, MOJYYEHHYIO M3 Pa3IMYHbIX HCTOYHUKOB
(coBapu, SHIMKIIONEANH, CIIPABOYHUKH, HJIEKTPOHHBIE TUCKH, ceTh IHTepHET);

NpeJCTaBIsATh MHGOPMaLMI0O B BHJAE TaOIHIl, CXE€M, OMNOPHOTO KOHCIEKTa, B TOM YHUCIE C
npuMmeHenneM cpeacts UKT;



oOpMIIATH CBOUM MBICIIM B YCTHOW M NMUCHMEHHOW pEYM C Y4ETOM CBOMX Y4YEOHBIX H
KU3HEHHBIX PEUYEBBIX CUTYyAIUi, B TOM 4unciie ¢ npuMeHeHuem cpeacts UKT;

COCTaBJISITh PELIEH3UIO HA TEKCT;
OCYLIECTBIISATh JOKA3aTeIbCTBO OT POTUBHOTO.

OTIpEeEIISATh, UCXOASI U3 YUeOHOH 3a7aun, HEOOXOAMMOCTh UCTIOIB30BaHUSI HAOIIOICHUS
WJIU SKCIIEPUMEHTA.

Tema 3. Hemerananl (25 4)

OOmiass xapakTepucTHKa HeMeTaluioB: rmnosiokeHue B Ilepuoguueckoit cucreme
xumudeckux — amementoB  J[. W, MenneneeBa,0cOOEHHOCTH  CTPOCHHUS  aTOMOB,
aeKTpooTpuaTenbHOCTh (D0) KakMmepa «HeMeTaluTMYHOCTHY, psia 0. Kpucrammueckoe
CTPOEHHE HEMETAJIJIOB — MPOCTHIX BenlecTB. Aiorponus. dusndeckue cBOMCTBa HEMETAILIOB.
OTHOCUTENBHOCTD MOHATUN «METAJDY U «HEMETAILII».

Boaopoa. Ilonoxenne Bogopoaa B [lepruonnueckoi cucteMe XMMUYECKUX AIEMEHTOB /1.
N. Menneneea. CtpoeHne atoma U MoJekyinbl. Dusmyeckne M XUMUYECKHE CBOMCTBA
BOJIOPO/ia, €r0 NOJy4YEHUE U IPUMEHEHHE.

Bopa. Ctpoenue monexynbl. Bogoponnass xumuueckas cBA3b. Du3nueckue CBOWCTBA
BOJBI. AHOMaJWHM CBOWCTB BOAbL. [ mapoduibHble W THIAPO()OOHBIE BeEmiecTBa. XUMUYCCKUE
cBoiictBa BoAabl. KpyroBopoT Boaesl B mnpupone. Bomoouncrka. Aspanus Bojabl. BbeITOBbIE
¢buneTpsl. MuHepanbHbie BObL. JUCTHIUIMPOBAaHHAS BOJIA, €€ MOJIyYeHHE U TPUMEHEHHE.

O0mass xapakrepucTuka rajoreHoB.Ctpoenne aromoB. [IpocTeie BemectBa u
OCHOBHBIE COEMHEHHUs rajloreHoB, ux cBoiictBa. Kparkue cBenenus o xjope, Opome, ¢prope u
none. [IpuMeHeHne rajloreHoB U X COEMHEHUN B HAPOJIHOM XO35IHCTBE.

Cepa. CrpoeHue aroma, ajulOTpONUs, CBOMCTBA M INPUMEHEHHE POMOMYECKON Cepbl.
Oxkcunsr cepsl (IV) u (VI), ux nomyuenue, cBoiicta u npumenenue. CepHasi KUCJIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM X03siCcTBE. I[pON3BOACTBO CEPHOM KUCITIOTBHI.

A3ot. CTpoeHue aToMa 1 MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BEUIECTBA. AMMUAK, CTPOCHHUE,
CBOMCTBa, MoydyeHue U npumeHeHue. Conv aMMOHMS, UX CBOMCTBA U NpuMeHeHue. OKCUabI
azora (II) m (IV). A3oTHas KuCJIOTa, €€ CBOWCTBA M INpPUMEHEHHE. HUTpaThl W HUTPHTHI,
npoOJeMa UX COJEPKaHMsI B CEIbCKOXO35IMCTBEHHON TPOYKIIMU. A30THBIE YI0OpEHHUS.

®ocdop. CtpoeHne aTtoma, auIOTPONUs, CBOMCTBa Oenoro U kpacHoro ¢ocdopa, ux
npumenenue. OcHOBHbIE coeauHeHUs: okcua ¢ocdopa (V) m oprodocdopHas kuciora,
dochatel. DochopHbie ynoOpeHus.

VYraepoa. CrtpoeHue aroma, auIOTPOINHs, CBOMCTBA MoAW(UKAIMN, TPUMEHEHHE.
Oxkcunst yrnepona (II) u (IV), ux coiictBa u npumeHenune. KapOboHaTsl: KalblUT, COJIa, MOTAII,
WX 3HAYEHUE B MIPUPOJIE U KU3HU YEIIOBEKA.

Kpemnuii. CtpoeHue aroma, KpUCTAIIMYECKUN KPEMHHUI, €r0 CBOKMCTBA U MTPUMEHEHUE.
Oxkcun kpemuusi (IV), ero mpupomnsie pasHoBUAHOCTH. CHUIUKATHL. 3HAYCHHE COEAMHEHUUN
KPEMHHS B )KMBOM U HEKUBOU npupoje. [loHsTHe 0 CUIMKAaTHON POMBIIUIEHHOCTH.

Jemoncmpayuu. O6pa3ipl raTloreHoB — MPOCTHIX BellecTB. BzaumoelicTBre rajoreHoB
C HaTpHWeM, C allOMHHHEM. BbITeCHEeHHe XJIOpoM Opoma WM HOJa U3 PacTBOPOB HX COJICH.
BzaumopeiictBue cepsl ¢ MeTalUlaMH, BOJOPOAOM M KHCIOpOJAOM. B3ammopeictBue
KOHILICHTPUPOBAHHOM a30THOW KHUCIJIOTHI ¢ Mebto. [lornoiienue yriem pacTBOPEHHBIX BEIIECTB
Wi ra3oB. BoccraHoBneHue meau u3 ee okcuzaa yriieM. OOpasibl OPUPOJIHBIX COEAMHEHUN
xJjopa, cepsl, ¢ocdopa, yriepoaa, kpemHuss. OOpa3upl BaXHEHIINX AT HAPOJHOTO XO3KCTBA
cynbdaToB, HUTPATOB, KapOOHATOB, (hochaTtoB. OOpa3Ibl CTEKIA, KEPAMHUKHU, IIEMEHTA.

Jlabopamopusie onvime1.20. TlonyueHue u pacno3HaBanue Boaopoaa. 21. MccnenoBanue
MOBEPXHOCTHOTO HATSOKEHUs BOABL. 22.PacTBOpeHHE TMepMaHraHaTa Kajdus WIH MEIHOTO
Kynopoca B Bone. 23. 'mmparanus obGe3BoxxeHHoro cynbdarta menu (II). 24. UsrotoBnenue
TUTICOBOTO oTmeyaTka. 25. O3HakOMJIEHHE ¢ KOJUICKITMEH OBITOBBIX (UIBTPOB. 26.
O3HakoMJIEHHE C COCTaBOM MHUHEpajabHOM BOJbI. 27. KauecTBeHHas peakuus Ha TalOTeHU]I-
nonsl. 28. IlomyueHne m pacno3HaBaHue Kuciaopozaa. 29. I'opeHue cepbl Ha BO3IyXe€ U B
kucinopoae. 30.CpoiicTBa pazbaBieHHON cepHOM KUCIOTHI. 31. M3yyeHne cBoiCTB amMmmuaka. 32.



Pacno3naBanue coneit ammonms. 33. CBoiicTBa pa30aBICHHON a30THOM KHUCIOTHL. 34.
B3auMopeiicTBHe KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Meapto. 35. ['openue docdopa Ha
BO31yxe W B kuciopojne. 36. PacnoznaBanue ¢ocdaron. 37. ['operne yras B kuciopoze. 38.
[TomydyeHue yroJpbHOW KHCIOTHI M Hu3ydeHue ee cBoucTB. 39. Ilepexonm kapOboHaToB B
runpokapoonarel. 40. Pasznoxenue ruapokapbonara Harpus. 41. Ilomydenue KpeMHEBOU
KHUCJIOTHI M U3YYEHHE €€ CBOMCTB.

Ilpaxmuxym 1. Pelienue skciepuMeHTANbHBIX 3a7a4 1o Teme «lloarpynna rajioreHoBy.
2. Pemenue nskcnepuMeHTanbHBIX 3afad 1o Teme«lloarpynma kucimoponma». 3. Pemenue
JKCIIEPUMEHTaIbHBIX 3a1ad 1o teMe «lloarpynma asora». 4. Pemienue skcnepMMeEHTaIbHBIX
3agau o reme «lloarpymnmna yrieponay. 5. [lonydyenue, coOupanue U pacrno3HaBaHue Ta30B.

IIpenmeTHble pe3yJbTaThl 00y4eHHs
VYyamuiics 10JKeH ymens:

HCII0JIb30BaTh IIPU XapaKTEPUCTUKE METAJUIOB U UX COEAMHEHUN NOHSTUS: «HEMETAIUIBDY,

«TaJIOTeHbI», «AJUIOTPOMHBIC BHJIOM3MEHEHUS», (OKECTKOCTh BOJBD», «BPEMEHHAsl >KECTKOCTb
BOJIBI», IIOCTOSTHHASI )KECTKOCTH BOZBI», «OOIIast dKECTKOCTh BOJIBIY;
JaBaTh XapaKTEePUCTUKY XHUMHUYECKUX DJIEMEHTOB-HEMETAIOB (BOJOpOJA, TaJOreHOB,
KHCIIOpO/Ia, cephl, a3oTa, hocdopa, yriepoaa, KpeMHHUs) MO UX MosIokeHHo B [lepronnyeckoit
cucteme xumuueckux anemeHToB J[. . MeHnzeneeBa (XMMHUYECKH 3HAK, MOPSIKOBBII HOMED,
nepuoj, Ipymmna, MOoArpynna, OTHOCUTENIbHAs aTOMHas Macca, CTpoeHue aroma (3apsa sapa,
YHCIIO MPOTOHOB M HEUTPOHOB B sifipe, 00Illee YHCIO 3JIEKTPOHOB, paclpeieeHHe 3JIEKTPOHOB
[0 AJIEKTPOHHBIM CJIOSIM), IIPOCTOE BEIIECTBO, (OpMysia, Ha3BaHME W THIl BBICILIEIO OKCHAA U
TUAPOKCHUAA, (hopMylia U XapaKTep JETYy4ero BOJOPOJIHOTO COSAMHEHHS);

Ha3bIBaTh COCAMHEHUS] HEMETAJUIOB M COCTABIIATH UX (DOPMYJIBI 0 HA3BAHHIO;
XapaKTepu30BaTh CTpOCHHE, oOIIMe (PU3NUYEeCKHe U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJIJIOB;

OOBSICHATH 3aBUCUMOCTb CBOMCTB (WM TMpEACKa3blBaTh CBOWCTBA) XUMHUYECKHX
AJIEMEHTOB-HEMETANIOB (paJnyC, HEMETA/NINYECKUE CBOMCTBA D3JIEMEHTOB, OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHBIE CBONCTBA JJIEMEHTOB) U 00pa3yeMbIX HMHU COCAMHEHHH (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIMX OKCHUJOB M THUAPOKCUAOB, JIETYYHUX BOJOPOJHBIX COEIMHEHUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA) OT TMoOJIoKeHHUs B Ilepuonuyeckoil cucreme
xuMuueckux ayemenToB J[. . Meneneena;

OIUCHIBATh OOIIME XMMHYECKHE CBOWCTBA HEMETAJUIOB C TOMOIIbI0 E€CTECTBEHHOTO
(pyccKOro Wi poJIHOTO) A3bIKA U SA3bIKa XUMHH;

COCTaBJIATh MOJIEKYJISIDHBIE YPaBHEHHUS pEakUUi, XapaKTEpU3YIOUIMX XHMHUYECKHE
CBOICTBa HEMETAIJIOB M WX COEAMHEHHUH, a TakKe DJIEKTPOHHbIE YpPaBHEHHS IPOLIECCOB
OKHCJIEHHUS-BOCCTAHOBJICHUS;

YpaBHEHHUS SJEKTPOIUTHYECKOMN TUCCOIMALMK; MOJIEKYISpHbIE, TIOJHBIE U COKpAIllEHHbIE
VOHHBIE YPABHEHMSI pEAaKLIUI C y9aCTUEM IEKTPOJIUTOB;

YCTaHABJIMBATh PUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXAY CTPOCHHUEM aToMa, XUMUYECKOU CBSI3bIO,
TUIIOM KPUCTAJUIMYECKOH PElIeTKH HEMETAJUIOB U UX COEAMHEHUH, UX OOIUMHU (U3NIECKUMU U
XUMHUYECKHUMH CBOMCTBaMU;

ONMCHIBATh XMMHYECKHE CBOWCTBAa BOJOpOJA, TaJOr€HOB, KHUCIOPOZAA, CEpBl, a30Ta,
docdopa, rpaduta, anmmasza, KPeMHHUS U UX COSAMHEHHUI C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJTHOTO) S3BIKA U S13bIKA XUMMUH;

ONKCHIBATh CMOCOOBI YCTPAaHEHHUS >KECTKOCTH BOJbl U BBINOJHATH COOTBETCTBYIOIIUN UM
XUMHUYECKHUH SKCIIEPUMEHT;

BBITIOJIHATh, HAOJIO/aTh M OMMCHIBATH XUMHUYECKHH SKCIIEPUMEHT MO pPacrno3HaBaHUIO
HMOHOB BOJIOpPO/Ia U aMMOHMs, cyinbdar-, kKapOoHaT-, cUiuKaT-, (ocdar-, xnopua-, OpomMu-,
MOJIUJ-MOHOB;

DKCIEPUMEHTAJIbHO MCCIENOBAaTh CBOMCTBA METANIOB W HUX COCIAMHEHUM, peElaTh
AKCIIEpUMEHTaJIbHbIE 3aauu 1o TeMe «Hemeramby;



OMHUCHIBATh XUMUYECKUM HKCIIEPUMEHT C IOMOIIbIO E€CTECTBEHHOTO (PYCCKOTO WIIU
POJIHOTO) fA3BIKA U S3bIKA XUMHUH;

MIPOBOJMTH PACYCTHI M0 XUMUYECKUM (DOPMYJIaM M ypaBHEHUSIM PEaKIUi, TPOTEKAIOIIIX
C y4acTHeM HEMETAJIJIOB U UX COEAMHEHUH.

oOpamaTtecsi ¢ JIabopaTOpHBIM O0OpPYJOBAaHWEM M HArpeBaTEIbHBIMH MpHOOpaMu B
COOTBETCTBUHU C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH;

HaOIIOAaTh 3a CBOMCTBAMHM HEMETAJIOB M WX COCAMHEHWA U  SBICHHUSAMH,
MPOUCXOSIIUMHU C HUMH;

ONKCHIBATh XUMHYECKUH 53KCIEPUMEHT C IIOMOIIBI0 E€CTECTBEHHOIO (PYCCKOTO WU
POJIHOTO) SA3BIKA U S3bIKA XUMHH,

JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM IPOBEJEHHOIO SKCIIEPUMEHTA.

MeTanpeaMeTHble pe3yJabTaThbl 00yUeHUs
VYuamuiicst 10J15KeH ymemp:

OpraHM30BBIBaTH y4eOHOE B3aUMOJICHCTBHME B rpynmne (pacupeaensiTb  poJid,
JIOTOBapUBATHCA APYT € APYTOM U T. 11.);

MpeIBUIETh (MIPOTHO3UPOBATH) MOCIEICTBUS KOJJICKTUBHBIX PEIICHUH;

MMOHUMATh MTPUYMHBI CBOETO HEyCIIeXa U HAXOAUTh CIIOCOOBI BHIX0/1a U3 3TON CUTYAIIHH;

B JMaJoOre C YYHUTENEM YUHUTbCS BbIpa0AThIBATh KPUTEPHUH OICHKU U OIpENIesaTh CTEHEHb
YCIICITHOCTA BBITIOJTHEHUSI CBOCH pabOThI M pabOThI BCEX, UCXOMIS M3 UMEIONINXCS KPUTEPHEB,
COBEPIICHCTBOBATh KPUTEPUHU OIICHKH U MOJIb30BATHCS UMU B XOJI€ OIIEHKU U CAMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MOATBEPKIaTh apTyMEHTHI (pakTamu;

KPUTUYHO OTHOCHTBCS K CBOEMY MHEHUIO;

CIIyIIATh IPYTHX, IBITATHCS MPUHUMATH JPYTYIO TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHUTH
CBOIO TOUKY 3pEHUS;

COCTaBJIATH pedepar o onpeaeacHHon hopme;

OCYILIECTBIISATh KOCBEHHOE PA3/1€IUTENIbHOE 10Ka3aTEIbCTBO;

OTIpeAeNsATh, UCXOAs U3 Y4eOHOH 3a7aun, HEOOXOAUMOCTh UCTIOIB30BaHUSI HAOIIOICHUS
WIM SKCTIEPUMEHTA.

Tema 5. Opranuyeckue BemecTBa.(/3uacos).

VYrneBomopoasl: MeTaH, 3TaH, 3TWieH. CnupTel (METaHOJ, 3TaHOJ, TJHUIEPUH) U
KapOOHOBBIE KHUCIOTHI (YKCYCHasl, CT€apuHOBAas) KaK MPEACTABUTEIH KUCIOPOIOCOACPKAIINX
OpraHMYECKUX BellecTB. bronornuecky BaKHble BELIECTBA: KUPBI. YTJIEBOJIbI, OCIIKH.

Y4eHUK T0JDKEH 3HATh ¥ MOHUMATh XUMUYECKHE MOHSITHS:
TOMOJIOTHSI, M30MEpHS; BaKHEHIlMe BEIIeCTBA M MaTepHalibl: YKCYCHas KHCJIOTa, METaH,
STHIIEH, OEH30JI, TAHOJM, KHUPHI, OCNKH,

IIpeameTHbIE pe3ybTaThl 00yUeHHsI
Yyamuiics 10JKeH ymembp:

Ha3bIBaTh W3YYCHHBIC BEIIECTBA II0 «TPUBHAIBHOW» WM  MEXKIyHAPOIHOM

HOMEHKJIAType;

ONpeAeNATh MPUHAJIEKHOCTh BEIIECTB K PA3JIMYHBIM KjaccaM OpPraHHMYeCKHX
COCMHEHUH; BBIMOJMHATh XHUMHUYECKUNW ODKCIEPUMEHT II0 pPACIO3HABAHUIO OPTaHHMYECKUX
BEIIECTB.

MertanpeamMeTHble pe3yJabTAThl 00y4eHUsl

OTpeeNsATh, UCXOAsl U3 Y4eOHOH 3a7aun, HEOOXOAUMOCTh UCIIOIB30BaHUSI HAOIIOICHUS
WM DKCTIEPUMEHTA.

Jemoncmpayuu. Mopenn MoJeKyJd MeTaHa U JPYTUX OpPraHMYecKHX BEIIECTB.
OO0eciBeunBaHue HEMpenelbHBIMUA COEAMHEHUSMHU pacTBOpa MNEepMaHraHata Kamus. [opeHue
cnupta. [lonydyenue wmzoamminoBoro s¢upa yKCycHOW KHUCIOTHL. KauecTBeHHBbIE peakiuu Ha
MHOTOATOMHBIE CIHUPTHI, Kpaxmas, Oenku. Peakius «cepeOpsHOro 3epkaia» C TIIOKO30M.
Henatypanus Oenka.



Jlabopamopuvie onvimwl. 1. VI3roToBiIeHHEe MOJAENEH MOJEKYNT OPraHMYECKHUX BEIIECTB.

Ipaxmuxym. KauecTBeHHBIE peaKkI[Mi Ha OpraHMYECKHE BEIIeCTBa.
Tema 6. O6001IeHIe 3HAHUIA 10 XMMHH 32 KYPC OCHOBHO# MIKOJIBL. (7 uacos)
[Tepuoanueckuii 3axkoH u [lepuoauueckas cucteMa xuMuueckux 3yemMeHToB J[. 1. Menpaeneena.
®u3nuecKuil CMBICT TMOPSAJKOBOTO HOMEpa »dJEMEHTa, HOMEpPOB TEepHoJia M TPYIIIIHL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M MX COCIUHEHHH B MepHoJax M TIpyIIax B
CBETE MPEACTABICHUI O CTPOCHUH ATOMOB AJIEMEHTOB.
3HaueHUe MEePUOIMYECKOro 3aKOHA. BHIBI XUMHYECKHX CBS3€M M THUIBl KPUCTALIMYECKUX
pemieTok. B3anMocCBsI3b CTpoeHUsI U CBOMCTB BemiecTB. Knaccudukanus XMMUYECKHX PEeaKIui
[0 Pa3JIMYHbIM NMPU3HAKaM (UHCIIO U COCTaB Pearupyrouux U 00pa3yrouXcs BEIIeCTB; HaJuune
rpaHulibl  pasfena (a3; TerioBod JPQeKT; U3MEHEHUE CTEMEHEH OKHCICHUS aTOMOB;
MCIIOJIb30BAaHUE KaTallu3aTopa; HampapiieHue nporekanus). CKOPOCTh XUMUYECKUX PEaKIUi U
dakropbl, Biustonme Ha Hee. OOPaATUMOCTh XMMUYECKUX PEAKIUH U CIOCOOBI CMEIICHHS
XUMHYECKOT'O PAaBHOBECHS.
[IpocTeie ¥ cnoXHBIE BeEHIECTBA. MeTaibl U HEMETAUIbl. ['€HEeTMYEeCKHE psAIbl METaa,
HEeMeTala W rnepexofgHoro Mmetauia. OKCUABIM  TUAPOKCUABl (OCHOBAaHHUSA, KHUCIOTHI,
amM(pOoTepHBIC THAPOKCHUJIBI), CONU. VX cocTaB, KilacCU(pUKANUS U OOIIHEe XUMHYECKHE CBOMCTBA B
CBETE TEOPUHU IIEKTPOIUTUYECKON JTUCCOLIUAIUH.

JInuHOCTHBIE pe3yJIbTaThl 00y4YeHHs

VYyamuics 10JIKeH:

3HaAmMb U NOHUMAMb. OCHOBHBIC MCTOPUYECKHE COOBITHS, CBSI3aHHBIC C PAa3BUTHUEM XHUMHUH U
oOuiecTBa; JOCTH)KEHUS B 00JIACTH XMMHUHU U KYyJbTYpHbIE TPAAULMU (B YACTHOCTH, HAYYHbIE
TPaJULIMK) CBOEH CTpaHbl; OOIIEMUPOBBIE JOCTHXKEHUS B 00J1aCTH XUMHUH; OCHOBHBIE IPUHLIUIIBI
U TIpaBHUJIa OTHOIICHHS K MPHPOJIE; OCHOBBI 3J0POBOT0 00pa3a >KU3HU U 310pPOBhECOSPEraronnx
TEXHOJIOTHH;

IIpaBUjIa IOBEJICHUS B YPE3BBIYAMHBIX CUTYalMsSX, CBA3AHHBIX C BO3JEHCTBUEM pa3IMYHBIX
BEIIIECTB; OCHOBHBIE IIPaBa U 003aHHOCTHU I'pakJaHUHA (B TOM YHCJIE y4allerocs), CB3aHHbIE C
JMYHOCTHBIM, MPO(HECCHOHATEHBIM U KU3HEHHBIM CaMOOTIPE/ICTICHUEM;

COLMAJIbHYIO 3HAYMMOCTb U COZiep KaHue Mpodeccuii, CBA3aHHBIX ¢ XUMUEH;

UCHBIMBIEAMb. YyBCTBO T'OPIOCTH 32 POCCUMCKYH0 XMMHUYECKYIO HAYKY U yBa)KCHUE K UCTOPUU
€e pa3BUTHUS; YBaXEHHE M NPUHATHE AOCTIKEHMH XUMHUHM B MHpeE; JTHOO00Bb K INPHPOJIE;
YBO)XEHHE K OKpYXKaloUUM (y4yalluMcs, YYUTEISM, POJUTENIM M JAp.) — YMETh CIyllaTh U
CJIBIILIATH MMApTHEPA, IPU3HABATH MIPABO KAXJI0T0 Ha COOCTBEHHOE MHEHUE, IPUHUMATh PEIICHUS
C YYETOM IO3MIMI BCEX YYACTHUKOB; YyBCTBO IPEKPACHOIO U 3CTETHYECKUX YYBCTB HA OCHOBE
3HAKOMCTBAa € MHUPOM BEIIECTB W MX I[PEBPALICHUI; CAMOYBAXEHHE U SMOLMOHAIBHO-
MMOJIOKUTEIBLHOE OTHOIIIEHHE K ce0e;

npusznaeamy: NEHHOCTDH 370POBBS (CBOETO M JPYTHX JI0/eH ); HEOOXOJUMOCTh CaMOBBIPAXKEHHUS,
caMopean3anuy, COHAIBHOIO IPU3HAHMS;

0C03HA6AMb: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CaMOCTOSATENbHBIM MOCTYIKAaM U JIEHCTBUSM,
OTBETCTBEHHOCTb 3a MX PE3yJbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BBIpAXaTb U
OTCTauBaTh CBOIO MO3ULIMIO U KPUTUYHO OTHOCUTBCS K CBOUM ITOCTYIIKAM;

npoA6aAM: SKOJIOTHUECKOE CO3HAHHUE; J0OpOXKEeNaTelIbHOCTh, JOBEPHE M BHUMATEJIBHOCTH K
JIOASIM, TOTOBHOCTh K COTPYAHHMYECTBY M JApYykOe, OKa3aHUIO MOMOIIM TEeM, KTO B HeEH
HY)XJaeTcs; OOOOIIEHHbIN, yCTONYMBBIH UM H30MpaTENbHBIN IO3HABATEIbHBIH HWHTEpPEC,
MHHUIIMATUBY U JII0003HATEIHHOCTh B M3YUEHUU MUpA BEIIECTB U pPeaKLuil; 1eIeyCTPEMICHHOCTD
U HAaCTOMYMBOCTb B JOCTH)KEHHMM II€JIe, TOTOBHOCTh K IIPEOJIOJICHHID TPYIHOCTEM;
yOeXJIEHHOCTh B  BO3MOXKHOCTH  TO3HAHHMS  TPUPOABI, HEOOXOIUMOCTH  Pa3yMHOIO
MCIIOJIb30BaHUs JOCTUKEHUIM HAyKH U TEXHOJIOTHH JIJIsl pa3BUTHSI OOIIECTBA;

ymemp:  YCTAHaBIIMBATh CBS3b MEXKAY LENbI0 H3Yy4EHUs XUMUU U TEM, I 4YEero OHa
ocyliecTBiseTcsl (MOTUBaMHM); BBIINOJIHATh KOPPUTHUPYIOLIYIO CAMOOLIEHKY, 3aKII0YAIOIIYIOCs B
KOHTpOJIE 3a IMPOLECCOM H3Y4YEeHUS XHUMHUM U BHECEHUU HEOOXOJUMBIX KOPPEKTHBOB,



COOTBETCTBYIOILIMX 3TanaM M croco0aM M3ydeHHs! Kypca XUMHHU; BBIOIHATh PETPOCHEKTUBHYIO
CaMOOIIEHKY, 3aKJTIOYalONIyIOCs B OICHKE Mpollecca W pe3yibTaTa H3ydeHHsS Kypca XHMHHU
OCHOBHOM IIIKOJIBI, TIOJ{BEJICHUU UTOTOB Ha OCHOBE COOTHECEHHMSI LIEJIeH U Pe3yJIbTaTOB;

CTPOHTH JKHU3HEHHBIC W MPO(EeCCHOHAIbHBIE ILIAHBI C YYE€TOM KOHKPETHBIX COIHAIbHO-
I/ICTOpI/I‘-IeCKI/IX, IMOJIMTUYCCKUX U DKOHOMHNUYCCKHUX YCHOBHﬁ; OCO3HaBaThb CO6CTBCHHBI€ IIECHHOCTH
U COOTBETCTBHUE UX

HpI/IHI/IMaeMBIM B JKU3HHU peHleHI/ISIM; BCCTU OHAJIOI' HA OCHOBC paBHOHpaBHBIX OTHOIJ_IGHI/II\/JI 58
B3aMMHOTO YB@)KE€HUS; BBIACIIATh HPABCTBCHHBIN aCIEKT MOBEICHHUS M COOTHOCHUTH IOCTYIIKH
(cBOM M Jpyrux Jirojel) U COOBITUS C NMPHUHATHIMU 3TUYECKUMHU HOPMAaMHU; B IPEIENIax CBOUX
BO3MOYKHOCTEH IPOTHBOAEHCTBOBATh JCHCTBUAM M BIMSHHUAM, IPEACTABISIONIAM YIPO3Y
YKU3HU, 3JJ0POBBIO M 0€30ITaCHOCTH JINYHOCTHU U OOIIECTBA.

Ilnannpyemble pe3ybTaThbl 00yUeHUs:

BbINyCKHUK HAY4YUTCS:

* OMHMCHIBATh CBOWCTBA TBEPABIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICIAS HX
CYyILIECTBEHHbIE ITPU3HAKY;

* XapaKTEepU30BaTh BEUIECTBA IO COCTaBy, CTPOCHUI0O M CBOWCTBAaM, YCTaHABJIMBAaTh
MPUYUHHO-CJICACTBEHHBIE CBSA3U MEX]y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

* PAaCKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUM «aTOM», «MOJIEKYJIa», «XUMHUYECKUN
3JIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0XHOE BEIIECTBOY», «BAJIEHTHOCTH), UCIIOJIb3Ysl 3HAKOBYIO
CHUCTEMY XHMUU;

* 1300paXkaTh COCTAB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYI U CYLTHOCTD
XAMHYECKHUX PEAKIUI C MOMOIIBI0 XUMUYECKUX YPABHEHUI;

* BBIUUCJIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIPHYKO MacChl BELIECTB, a TaKkKe
MAaCCOBYIO JIOJIO XHMHYECKOIO 3JEMEHTAa B COCIWHEHUSAX I OLUEHKUM HMX IPAKTHYECKOU
3HAYUMOCTH;

* CPaBHUBATh 10 COCTAaBY OKCHUbI, OCHOBaHUs, KUCIOTBI, COJIH;

* KJ1accu(UUIMUPOBATH OKCUIBI M1 OCHOBAHMS 110 CBOMCTBAM, KUCJIOTHI U COJIU IO COCTAaBY;

* OJIL30BATHCS JIAOOPATOPHBIM 0OOPYIOBAHUEM M XUMUUYECKOU MOCYI0M;

* IPOBOJUTH HECIIOKHBIE XMMHYECKHE OIBITHl U HAOMIOJCHUS 32 W3MEHEHUSMU CBOWCTB
BEIIECTB B IIpollecce€ HMX MPEBpalleHMit; coOI0JaTh NpaBuia TEXHUKH O€30MacHOCTU NpHU
MPOBEJICHNH HAOIIOICHUN U OTIBITOB;

* paznuyaTh AKCHEPUMEHTAIBHO KHCIOTHI M IIEJIOYH, TOJb3YACh HWHIMKATOPAMMU;
OCO3HaBaTh HEOOXOIMMOCTh COOIIOJIEHUSI Mep Oe30MacHOCTH MPH OOpaIllEeHUU C KUCIOTaMH U
HIeJI0YaMHU.

* PacKpbIBaTh CMBICI Ieproanueckoro 3akona Jl. 1. Menneneesa;

* OIUCHIBATH U XaPAKTEPU30BATh TAOIMUHYIO (DOPMY NMEPUOTUIECKON CHCTEMbI XUMHUYECKHUX
AJIEMEHTOB;

* XapaKkTepU30BaTb COCTaB AaTOMHBIX SIIEp M pPaCOpeleseHUE YHCIa DIEKTPOHOB 110
JJIEKTPOHHBIM CJIOSIM aTOMOB XWMMUYECKHUX DJIEMEHTOB MAJbIX IIEPUOJIOB IEPUOIUYECKON
CHCTEMBI, a TAKKE KA U KaJIbLHUs;

* pa3nuyaTh BUIbl XUMUYECKOW CBSA3U: MOHHYIO, KOBAJIEHTHYIO INOJSIPHYIO, KOBAJICHTHYIO
HETIOJIIPHYIO U METAJUTMYECKYIO;

* U300pakaTh JJIEKTPOHHO-UOHHBIE ()OPMYIIBI BEHIECTB, OOpPAa30BAHHBIX XWMHUYECKUMHU
CBSI3SIMU PA3HOTO BHJIA;

* BBISIBJIATh 3aBUCHUMOCTH CBOMCTB BELIECTB OT CTPOCHHS MX KPUCTALUIMUECKUX PELIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJTINYECKUX;

* XapaKTEepU30BaTh XUMHUUYECKUE OJJIEMEHTBHl M HUX COEAUHEHHS Ha OCHOBE IIOJOXKEHUS
AJIEMEHTOB B TIEPHOUIECKON CUCTEME U OCOOCHHOCTEH CTPOSHUS X aTOMOB;

* XapaKTEepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUYCHUE IMEPUOJUYECKOTO 3aKOHA U
MEePUOIUYECKON CHCTeMbl XuMHueckux »dieMeHToB [I. . MennaeneeBa; © OOBSACHATH CYTh
XUMHUYECKHUX MPOIECCOB U UX MPUHIMITUATBEHOE OTINYHE OT PU3UIECKUX;



* Ha3bIBaTh MIPU3HAKHU U YCIOBUS MPOTEKAHUSA XUMUYECKUX PEAKIIUN;

* YCTAHABIIMBATh MPUHAUICKHOCTh XHMHUYECKOW PEAKUMH K OINPEACIEHHOMY THILY I10
OJIHOMY W3 KJIaCCU(UKAIMOHHBIX MPU3HAKOB: 1) O YMCIY M COCTaBY HCXOJHBIX BEIIECTB U
NPOAYKTOB peakiuu (peakuuu COEAMHEHHUS, DPA3IOKEeHHs, 3aMelleHus U oOMeHa); 2) mno
BBIJICJICHUIO WJIM TIOTJIOIIEHUIO TEIUIOTHl (PEaKkMH SK30TEPMUUYECKHE U DHIOTEPMHUUYECKHUE);
3) M0 M3MEHEHUWIO CTENeHeH OKUCICHHS XUMHYECKHUX DJICMEHTOB (PEakiH OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHBIE); 4) IO 00PATUMOCTH TpoIiiecca (peakiuu oopaTuMble 1 HEOOpATUMBIC);

* COCTaBJISITb YPABHEHMS 3JIEKTPOJIUTUYECKONW JIUCCOLUMALMU KHUCIOT, IIEJIOYEH, COJeH;
MOJIHBIE W COKPAIICHHBIC MOHHBIC YPAaBHEHHsS peakiuii OOMEHa; ypaBHEHHUS OKHUCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUN;

* POTHO3UPOBATH MPOIYKTHl XHUMHUYECKUX pPeaKIuii 1mo (opMysiaM/Ha3BaHUSM HUCXOIHBIX
BEIIECTB; OMPEIEISITh UCXOIHBIE BeLIeCTBa 110 (GopMysiaM/Ha3BaHUIM MPOTYKTOB PEaKLUu;

* COCTaBJISITb YPABHEHMS PEaKLMi, COOTBETCTBYIOIIMX IOCIEAOBATEIILHOCTU («IICTIOUKEY)
MIPEBPAILCHUI] HEOPraHUYECKUX BEIIECTB PA3IIMYHbBIX KJIACCOB;

* BBISIBJISITh B TMPOLIECCE IKCIIEPUMEHTA NPU3HAKH, CBHUACTENbCTBYIOIIUE O MPOTEKAHUU
XUMUYECKON PEaKLnu;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM OJIEH PAaCTBOPEHHOIO BEILIECTBA;

* OIIPEACNIATh XAPAKTEP CpEeAbl BOJHBIX PACTBOPOB KHUCIOT M UIEIOYEH MO HU3MEHEHUIO
OKpacKU UHJIUKATOPOB;

* IPOBOANTh KAYECTBEHHBIC PEAKIMH, MOATBEPKAAOIINE HAMYUE B BOJHBIX pPacTBOpax
BEIIIECTB OT/ACIIbHBIX HOHOB

* ONIPEACNIATh NPUHANIECKHOCTh HEOPraHWYECKHX BEIIECTB K OJHOMY U3 HU3YYEHHBIX
KJIACCOB/TPYIII: METAJLIBI U HEMETAJUTBI, OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, COJIH;

* COCTaBIIATH (DOPMYIIBI BEIIECTB 10 UX HA3BAHUSAM;

* OIPEACIIATh BAJICHTHOCT U CTENEHb OKUCIICHUS YJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (OPMYJIbI HEOPTraHMYECKHX COCJUHEHHM M0 BaJCHTHOCTSM M CTEMECHIM
OKHCJICHHS JJICMEHTOB, a TAKXKE 3aps/laM HOHOB, YKa3aHHBIM B TaOJUIE pACTBOPUMOCTH KHUCIIOT,
OCHOBAHMUU U COJICH;

* O0BSICHATh 3aKOHOMEPHOCTH W3MEHEHUS (DM3MYECKHX W XMUMHUYECKHUX CBOMCTB IPOCTHIX
BEIIECTB (METaNIOB M HEMETAIJIOB) M MX BBICHIMX OKCHAOB, OOpa30BaHHBIX AJIEMEHTAMU
BTOPOTO U TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIME XUMUYECKUE CBOMCTBA, XapaKTEpPHBIC ISl TPYII OKCUAOB: KUCIOTHBIX,
OCHOBHEBIX;

* Ha3pIBaTh OOIIME€ XHMHYECKHE CBOWCTBA, XapakTEpHbIE [UIsI KaKIOTO W3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTHh  MPUMEPHl  pPEAKUUN,  MOATBEPKIAOIIMX  XHMHUUYECKHE  CBOMCTBa
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* ONpPEACNATh BEHIECTBO-OKUCINUTENbh W BEIIECTBO-BOCCTAHOBUTEIh B OKHCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUSX;

* COCTaBIIATh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIA OallaHC (IS M3YyYEHHBIX PEaKIIHii) Mo
MPEIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI, OATBEPXKIAIONINE XUMUYECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIECTB;

BotnyckHuk noayuum 603M0MCHOCHLL HAYUUMBCA:

* 2PAMOMHO 0OPAUAMBCSL C BEUECNBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb COOIOOEHUS. NPABUL IKOJIOSUYECKU Oe30NACHO20 NOB8e0eHUs
8 OKpyJicarowell npupooHol cpede,

* NOHUMAMb CMbICT U HeoOXo0uUMOCmb COONIOO0eHUsT NPeONnUCAHUL, Npeoiazaemvlx 6
UHCMPYKYUAX NO UCHONb30BAHUIO TEKAPCMS, CPEOCmE ObIMOBOL XUMUU U Op.;



* Ucnov308amsb  NpuUOOpeméEHHLIE  KAIOYegble  KOMNEMEHMHOCMU NpU  GbINOJIHEHUU
UCCNe008aMeNbCKUX NPOEKMO8 NO U3YYEHUIO CBOUCMS, CNOCOD08 NOMYYeHUs. U PACNO3HABAHUS
seujecms;

* pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCNOAb3Ysl Cpedcmeéa YCMHOU U
NUCLMEHHOU KOMMYHUKAYUU npu pabome ¢ mMeKCmamu YueOHuKa u OONOJHUMENbHOU
JUMepamypou, CnpagouHbIMU MaOIUYAMU, NPOSABISAMb 20MOBHOCMb K VEANCEHUI) UHOU MOYKU
3peHuss npu 06CYHcOeHUU Pe3yTbmamos 8bINOIHEHHOU pabomul,

* 00bEKMUBHO OYEHUBAMb UHGOPMAYUIO O Geujecmeax U XUMUYECKUX Npoyeccax,
KPUMUYeCKy OMHOCUMbCS K NCeBOOHAYYHOU UH@opmayuu, He0obpOoCco8ecCmHOU peKiame,
Kacarowelucs UCNOIb3068AHUsL PA3TUYHBIX BEUECE.

* 0CO3HABAMb 3HAYEHUEe MeoPemu4ecKux 3HAHUU Ol NPAKMUYECKol OesmeibHOCmuU
yenosexa,

* OnucvIBaAMb U3yueHHble 00bEKMbl KaK CUCMEMbL, NPUMEHSAA JI02UKY CUCIEMHO20 AHANU3A,

* NPUMEHSAMb  3HAHUA O 3AKOHOMEPHOCMIAX NEePUOOUYECKOU  CUCTNEeMbl  XUMUYECKUX
91eMEeHMO8 0151 00BACHEHUs U NPEeOBUOEHUS CEOUICME KOHKPEMHbIX 8eUecms;

* pazeueamv UHMOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCMBOM YeryOIeHUus 3HAHUutl 00
UCMOpUU CMAHOBIeHUs XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL, NEPUOOULECKO20 3AKOHA KAK
00H020 U3 BAJNCHEUWUX 3AKOHO8 NPUPOObL, A MAKNHCE O COBPEMEHHbIX OOCMUIICEHUAX HAYKU U
MEeXHUKU.

* COCMABIAMb MOAEKYJISAPHbIE U NOJIHbIE UOHHLIE VPABHEHUS NO COKPAWEHHBIM UOHHBIM
VDABHEHUAM,

* IPUBOOUMb NPUMEPLL PeaKyull, NOOMEEPAHCOAIOWUX CYUECMBOBAHUE B3AUMOCEAU MENHCOY
OCHOBHbIMU KILACCAMU HEOP2AHUYECKUX 8elecms,;

* IPOCHO3UPOBAMDb  Pe3YIbMmamyvl  8030€UCMEUsT  PA3IUYHBIX  (DAKMOPO8 HA  U3MEHeHUe
CKOPOCMU XUMUYECKOU PeaKyuu,

* IPOCHO3UPOBANMDb  PE3YAbMAMbl  8030€UCMEUsL  PAIUUHBIX  (PAKMOPO8 HA CMeweHue
XUMUYECKO20 PABHOBECUSI.

* IPOCHO3UPOBANb XUMUYECKUE CEOUCMBA BeUeCE HA OCHOBE UX COCMABA U CIPOEHUSL,

* IPOCHO3UPOBAMb ~ CNOCOOHOCMb — Bewecmsed  NPoAGISAMb  OKUCIUMENbHble — ULU
B0CCMAHOBUMENbHBLE CEOUCMBA € YUEMOM CMENneHell OKUCIEHUs JIEeMEHMO8, 8X00SWUX 6 €20
cocmas;

* BBIAGIAMb CYUWECMBOBAHUE 2EHEMUYECKOU B3AUMOCES3U MeHCOy Beuecmeamu 8 psoy:
npocmoe 8ewecmeo — OKCUO — 2UOPOKCUO — COJlb;

* OP2aHU306b16AMb, NPOBOOUNMb  YYCHUYECKUE NPOEKMbl NO  UCCIEO08AHUIO  CBOUCE
sewecms, UMeWUX 8adCHOe NPAKMULECKoe 3HaueHue.



KaJIEHI[apHO-TeMaTH‘IeCKOE IJIAHUPOBaHUEC

Xumus 8 Kiiacce

No Cpoku Jara
ypoOKa TEMA YPOKA MPOBEJICHUSL | IPOBEJICHUS
BBejenue (5 gacon)

1/1 [Ipeamer xumuu. BemnecTna.

2/2 [IpeBpamenuss BemectB. Ponb XuMHM B JKHU3HU
YyeNoBeKa.

3/3 [Tpaktuyeckue padotsr Nel «lIpuemsl obOpameHus c
nabopaTopHbIM obopynoBanuem» U No2 «Habmronenus
3a U3BMEHEHUAMHU, IPOUCXOJALLIMMHU C TOPSILEH CBEYON»

414 [lepuonuueckas crucreMa XUMHUYECKUX HJIEMEHTOB

J.N.MenneneeBa. 3Haki XUMHUYCCKHX JIEMEHTOB.

5/5 Xumuueckue hopmyibl. OTHOCUTENbHAS aTOMHAS U

MOJIEKYJISIpHAsl Macca.
ATOMBI XUMHYECKHX 3J1eMeHTOB (10 yacoB)

1/6 OcHoBHBIE cBelieHHsI O cTpoeHuH aromoB. CocTaB
ATOMHBIX sIJIEP.

217 [lepuonuueckas cucreMa XUMHUYECKUX 3JIEMEHTOB U
CTPOCHHE aTOMOB

3/8 CtpoeHue AIIeKTPOHHBIX 000I0YEK.

4/9 V3MeHeHne 4Ymciaa  JJCKTPOHOB HA  BHEIIHEM
SHEPreTUYeCKOM  YPOBHE  aTOMOB  XMMHUYECKHX
HIIEMEHTOB.

5/10 HNonnast xumudeckasi CBsI3b.

6/11 KoBasieHTHas1 HEMOIsIpHAs CBA3b.

7112 KoBaneHnTHas nosnspHas cBs3b.

8/13 Metamndeckas XUMAYECKast CBS3b.

9/14 O000menne W CHCTEMATH3AlAs 3HAHUH O
CTPOCHUU aTOMOB XUMUYECKHX DJIEMEHTOB,
XAMHUYECKOU CBS3H.

10/15 | KonrtponbHas paboTa 1Mo TemMe «ATOMBI XUMHUECKHX
AIIEMEHTOBY.

IIpocTthle BeniecTBa (7 4acoB)

1/16 IIpocTeie BemecTBa - METaJLIBI.

2/17 IIpocTsle BemecTBa- HEMETAIIIBI. AJUIOTPOIIHSL.

3/18 KonuuecTBo BerecTsa.

4/19 ModsipHast Macca BeIecTBa.

5/20 | MounsipHblit 00beM ra3000pa3HbIX BELIECTB.

6/21 Pemrenune 3agau

7122 O6006menue 3Hanui 1o Teme «IIpocTrie BemecTBa

CoeuHeHHs XUMHYECKHX 3J1eMeHTOB (16 yacoB)

1/23 | CreneHb OKHCICHUS.

2/24 | buHapHBIe COSJMHEHHS METAJUIOB U HEMETAILIOB

3/25 OKcuasl.

4/26 OcHoBaHwsl.

5/27 KucaoTsr.




6/28
7129
8/30
9/31
10/32
11/33
12/34

13/35

14/36
15/37

16/38

1/39
2/40

3/41

4/42

5/43
6/44
7145
8/46
9/47

10/48

11/49

1/50
2/51
3/52
4/53
5/54
6/55

7/56
8/57
9/58
10/59

Couu - Kak MPOU3BOJHBIE KUCIOT U OCHOBAHMIA.
Conu - Kak MPOU3BOJHBIE KUCJIOT U OCHOBaHUIA.
CemuHnap no teme «Kiaccel HEOpraHM4eCKUX BEIIECTB)
Kpucramnmueckue pemerku.
YucThle BellecTBa U cMecH. Pasziesenue cMecei.
[Tpaktuyeckas pabotel Ne3 «AHaIN3 MOYBBI U BOJBL.»
Pacuyer MaccoBoii 1 00BEMHOII 10JIEH KOMIIOHEHTOB
CMECH  BCIISCTB.
Boiuncnenue MaccoBoi 101U BEIIECTBA B PaCTBOPE
10 U3BECTHOM Macce pacTBOPEHHOIO BELIECTBA U
PacTBOPUTEIISA.
Perenue 3agau.
[Tpaktrueckas pabotsl Ned «I[IpuroroiaeHue pactpopa
caxapa U ompeJieJIeHue MacCOBOM JI0JIH €r0 B
pacTBope»
KonTponbnas pabota mo reme «CoemuHeHUS
XHUMHYECKHUX IJIEMECHTOBY

HU3meHenus, mpoucxosimme ¢ BemecTBoM (11 gacon)
®dusznyecKue SBJICHUS B XUMUH.

XUMHYECKUE PeaKIMU. 3aKOH COXPAHEHHS MaCChI
BEILIECTB.

Brruucnenune no XuMUYeCKUM YpaBHEHUSM MAcChl 110
M3BECTHOI Macce OJJHOTO U3 BCTYIMBIIUX B PEAKLIUIO
BEILIECTB.

Boruncnenne Maccol IPOAYKTa PEakLMK, €CIU
M3BECTHA MAcca UCXOJHOIO BEUIECTBA, COJAEPHKALIETO
MIPUMECH.

XHUMHUYECKUE YPABHEHMS PEAKLUI PA3JI0KEHHUS.

Peakunu coequHeHusl.

Peakuuu 3amenienus.

Peakunu obmeHa.

O06001IeHre U cucTeMaTU3aIks 3HaHUN 110 TEME:
«3MeHeHus1, TPOUCXOASIINE C BEILIECTBOM»
[Tpaktuueckas paboTsl NoS «I[Ipu3Haku XUMHUECKUX
peaKknum.»

Kontpoinbnas padota no teme «3menenus,
MIPOUCXOSIINE C BEILIECTBOM»

PacrBopenue. PactBopbl. CBOICTBA PACTBOPOB
3J1eKTPOJUTOB (19 yacos)

PactBopenune. PacTBOpUMOCTB BELIECTB B BOJE.
DIIEKTPONUTHYECKAs JUCCOLHAITHS.

OcHoBHBbIe TTooKeHusT TO/I.

HNoHHbIE ypaBHEHUS PEAKIUI.

HoHnHbIE ypaBHEHUS pEaKLIMil.

[TpakTudeckast paboTel Ne6 «Y croBus MPOTEKAHUS
XUMUYECKHUX PEaKIUid MEXIy pacTBOpPAMH
ANEKTPOIUTOB A0 KOHLIA»

Kucnots! B cBere TO/I, nx kimaccudukaiys u CBOMCTBA.
OcHoBanus B cBete TOJ, ux cBoicTBa.

Oxkcuipl, Kiaccu(UKaIus U CBONCTBA.
Couu B cBete TOJI, nx cBoicTBa.




11/60

I'eneTnueckas CBI3b MCXKAY Kl1acCaMu
HCOPraHNYCCKUX BCILCCTB.

12/61 | I'eneTrueckas CBA3b MEKIY KJIaCCAMU HEOPTaHUIECKUX
BEIIIECTB
13/62 | IlpaxTtrueckas padoTsl No7 «CBOWCTBA KUCIIOT,
OCHOBaAHMM, OKCHJIOB M COJICH.»
14/63 | O6001mEHNE U CUCTEMATU3ALINAS 3HAHUM 110 TEME
«CBolicTBa paCTBOPOB JIEKTPOJIUTOBY
15/64 | KoutposbHas paboTa mo Teme «CBOWCTBA pPacTBOPOB
AIIEKTPOIUTOBY
16/65 | OxKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuu. MeToJ1 3JIEKTPOHHOTO OaiaHca
17/66 | YpaBHEHHS OKHUCIHTEILHO-BOCCTAHOBHUTEIILHBIX
pEeaKLni.
18/67 | CaoiicTBa n3yuaembix kiaccoB B ceere OBP.
19/68 | CaoiicTBa n3yuaembix kiaccoB B ceere OBP.
KaHeH)IaPHO'TeMaTI/I‘IeCKOC IJIAHUPOBAHUE
Xumus 9 kiaace
Neni/mt Temsbl Cpoxku [ara
IToBTOpenue BonpocoB Kypca 8 kiacca (2 gaca).
1/1 | lepumoauyeckuii 3akOH U MEPUOJMYECKAs CHCTEMa
XuMH4eckux 3neMeHToB Jl.M.Meunneneesa
2/2 | AMdoTepHbIE OKCHIIBI U THPOKCH/IBI
Tema 1. CkopocTh XMMHYECKHX PeaAKINI.
Xumuueckoe paBHoBecue (3 Jaca).
1/3 | CkOpoCTh XMMHYECKUX PEaKIUii
2/4 | XumMuuecKkoe paBHOBECHE U CITOCOOBI €0 CMEIICHHSI
3/5 | Xumuueckoe paBHOBECHE U CITOCOOBI €r0 CMEIICHHUS
Tema 2. Metasuibl (17 yacoB).
1/6 [Tonoxenue metaninos B I1C [I.M.Menaeneesa u
CTPOCHHUE UX aTOMOB.
2/7 | CBOiCTBa METAJLIOB.
3/8 | Metamiel B ipupoje. OOI1e crocoObl UX MOTyUCHHS.
4/9 | OOwue NOHSTUS O KOPPO3UHU MeTaIIOB. CILIaBhL
5/10 | Pemrenwue 3a/1a4 Ha BBIYKCICHUE BBIXO/Ia IPOIYKTa
6/11 | peakiu OT TEOPETUYECKH BO3MOXKHOTO
7/12 | OOmiast xapaKTEpUCTHKA 3JIEMEHTOB TJIaBHOM TI/TP
Irpynner [1C JI.11.MeHnneneesa.
8/13 | CoenvHEeHUS MIEIIOYHBIX METAJIJIOB.
9/14 | OOulas xapakTepUCTHKA SJIEMEHTOB TJIABHOH I1/TP
2rpynnsl [IC JI.M1.Menneneesa.
10/15 | CoennHeHns METOYHO-36MEIBHBIX METAIIOB.
11/16 | AnroMuHUA, ero GU3MYSCKHE B XMMUYECKHE CBONCTBA.




12/17
13/18

14/19
15/20
16/21
17/22

1/23
2/24
3/25
4/26

5127

6/28

7129

8/30

9/31

10/32
11/33
12/34
13/35
14/36
15/37
16/38
17/39
18/40
19/41
20/42
21/43
22/44
23/45
24/46

25/47

1/48
2/49
3/50
4/51
5/52
6/53
7/54
8/55
9/56
10/57
11/58
12/59
13/60

CoennHeHus allfOMAHUS.
[Tpaktuyeckas padora Nel. OcymiecTBiIeHHE IETIOUeK
IIpEeBpaICHHUS.
XKeneso, ero ¢puznueckne 1 XUMHYECKHUE CBOMCTBA.
Coenunenus xenesa
O606menne o Teme «MeTauib»
KonTponbhas pabota no teme «MeTtasuibi»
Tema 3. Hemerananbl (25 gaca).
OO61mas xapakTepuCcTHKa HEMETaIOB.
Bonopon
Pemenue 3a1a4 Ha onpezesieHne Macchl IPOAYKTa
pEaKIMHU, eCIM OJHO U3 PEarHpyoNuX BEIIeCTB JaHO B
n30BITKE
OO0m1as XxapakTepucTHKa rajJoreHoB.
CoenuHeHUs rajlOreHOB.
[Tpaktuyeckas pabora Ne2.CBOHCTBa CONSTHON KUCIOTHI.
Kucnopon
Cepa, e€ puznveckue u XMMHYECKHUE CBONCTBA.
Oxkcunsl cepol (1V) u (V).
Cepnas KucioTa u €€ Colu.
A30T U ero cBOMCTBa.
AMMMaK U €ero CBOKCTBA.
Conu aMMOHUS.
A30OTHas KUCJIOTa U €€ COJIH.
docdop.
Coenunenus docdopa.
VYraepon.
Oxkcunst yraepona (1) u (1V).
KapOoHnartsr.
Kpemuuii.
0000menue mo reme «Hemeramabn
KonTponbhas pabota no reme «Hemeramibi»
[IpaxTuueckast padorta Ne3. Pemenue
HKCIIEPUMEHTAIbHBIX 33/1a4 Ha pPacloO3HaBaHHE KAaTHOHOB
Y aHWOHOB.
[TpakTudeckast pabota Ne4. DkcrieprMeHTaIbHbIC 33741
10 Pacro3HABaHMIO U MOJIYYEHHUIO BEILECTB.

Tema 4. Opranuyeckue BemectBa (14 qacon)
[Tpenmet oprannyeckoit xumuu. CTpoeHHe aToma.
Pemenue 3anau Ha onpezenenue GopMyIbl BEECTBA
Pemenue 3an1au Ha onpenenenre GopMyIibl BellecTBa
Ankanbl. XUMHUYECKHE CBOWCTBA M MPUMEHEHHUE aJIKaHOB.
AnkeHbl. XMMHUUYECKHE CBOMCTBA ITHIICHA.

CnupTsL.

Anpneruapl. KapOOHOBBIE KHCIIOTHI.

Crnoxuble 3¢upbl. Kupsl.

AMHHOKHUCIIOTHI. benku.

YrneBopl.

[Tonumepsr.

O6061enne no Teme «OpraHuuecKue BelecTBa»
[TpakTrueckas pabota Ne5. KauecTBeHHBIE peakiuu Ha
OpraHHYECKHe BEIIeCTBA.




14/61

1/62

2/63
3/64
4/65
5/66
6/67
7/68

KoHnTtponbHas padota mo teme «OpraHudeckue
BCIICCTBAY

Tema 5. O00011eHNe 3HAHUI 10 XMMHUHM 32 KyPC

OCHOBHOI#i IKOJIBI (7 4acoB).

I13 u I1C xumuueckux snementoB J.M.Menaeneena B
CBETE YUYEHHS O CTPOCHHH aToOMa.
CTpoeHue BellecTBa.
XUMUYECKUE PEAKIIUU.
Knaccel xumuuecknx coeguneHuii B ceete TO/I.
Kiaccer xumudecknx coenunenuii B ceere TO/I.
Penrenue 3anau
Pemenne 3amauy.




Y4eOHO-MeTOAMYECKOE 00ecieueHre Y4eOHOro mpouecca
1.Y4eOHO-TeOpeTHUYECKHE MAaTEePUAJIbI:
1.ITpumepHas mporpaMma 1o Y4eOHBIM mpeaMeTam. XuUMUs. 8-9 KIIacChl: MPOEKT.- 2-€ U3]l.,
nopad. M.: IIpoceemenne, 2011. (CtanaapThl BTOPOTO MTOKOJICHHS).
2.ABTOpCKas nporpamma  O.C.I'abpuensiHa,  cooTBeTcTBymas  DeneparbHOMY
['ocynapcTBeHHOMY 00pa3oBaTelbHOMY CTaHJApTy OCHOBHOrO  oOmiero oOpa3oBaHUs U
JonyueHHas MuHucrepctBoM oOpasoBanusi U Hayku Poccuiickoit ®enepanun (Ilporpamma
Kypca XxuMuu mis 8-9 kiaccoB obmieoOpasoBarenbHbiXx yupexkaenuit / O.C.I'abpuenstH. — M.:
Hpoda, 2012r.).
3. Xumus. 8 kmacc: yue6. s oOmieobpasosar.yupexaenuit / O.C.I'abpuensn. -13-e u3.,
crepeoturt.- M.: [Ipoda,
4. Xumus. 9 wmacc: yue6. s obmeooOpazoBat.yupexaenuii / O.C.I'abpuensH. -13-e usn.,
crepeorturt.- M.: [Ipoda,

2.MeToanyecKue U TMIAKTHYECKHE MATePHAJIbI:

1. Tabpuensu O. C., Bocko6oiinukoBa H.II., SlmrykoBa A.B.. HacTonmbHas KHUTA ydWTEIIs.
Xumus. 8 ki.: Meroauueckoe mocodue. — M.: [Ipoda, 2010.

2.I'abpuenssn O. C., OctpoymoB MW. I'. HacronmpHast kHuMra yumrtens. Xumusi. 9 K.
Meroandeckoe nmocodue. — M.: [Ipoda, 2010.

3. Xumus. 8 xi.: KoHrponmpHbIe M TipoBepouHBIe paboTel kK yueOHUKYy O. C. TI'abpuensHa
«Xumus. 8 / O. C. I'abpuensH, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009 .

4. Xumust. 9 xi1.: KoutponbsHbie 1 mpoBepouHblie padboThl k yueOHuky O. C. 'abpuensHa «XuMus.
9 /0. C. T'abpuensn, [1. H. bepeskun, A. A. YmakoBa u 1p. — M.: JIpoda, 2009 .

5. KoHTpoJIbHBIE M CaMOCTOSTENbHBIE paboThl o XuMmuu K ydeOHuky O. C. T'abpuensaa
Xumus. 9 / [TaBnosa H.C. — M.: «Dx3amen», 2012.

6. COopHUK 33124 W ynpaxkHeHuidl mo xumun K yueOnuky O. C. 'abpuensna Xumwus. 9 /
CsepmioBa H.JI. — M.: «Dk3amen», 2012.

7.I'abpuensn O. C., Octpoymos U. I'. U3yuyaem xumuto B 9 kii.: lugaktuueckue Marepuaibl. —
M.: bauk mmroc, 2009 .

8.I'abpuensn O. C., BockoOoiinukoBa H. I1. Xumuss B Tectax, 3amadax, YIpPaKHEHUAX. 8—
9 k1. — M.: Ipoa, 2009 .

3.I1oco0ust nos yqyammxces:
1.I'abpuenan O. C., Huwyrkosea A. B. Pabouas tetpans. 8 k i1. K yueOnuky O. C. I'abpuensna
«Xumus.8». — M.: JIpoda, 2012r.
2.Iabpuensn O. C., lwykosa A. B. Pabouas terpans. 9 k 1. K yuebnuky O. C. I'abpuensHa
«Xumus. 9. — M.: [Ipoda, 2012r.
3. Terpans s 1abOPAaTOPHBIX OMBITOB M MpakTHUECKuX pador k yueObHuky O.C.I'abpuensHa
«Xumus .8 kiacey ['abpuensn O.C., Kynnosa A.B.-M.: [Ipoda, 2012.-
4. Terpanp 1s1 1abOpaTOPHBIX OMBITOB M MpakTUyeckux padbor k yueOHuky O.C.I'aGpuensHa
«Xumus .9 knacey T'abpuensn O.C., Kynmosa A.B.-M.: [Ipoda, 2012.-

4.2J1eKTPOHHBbIE MOCOOUS MO MPeAMeTY:
Xumus (8-11knacc) BupryanbHas naboparopus (37€KTpOHHOE yueOHOe U3/1aHHe)
Xumusa. MynstumenuitHoe yuebHoe mocodre HoBoro oopasia. 8 kimace. uck 1, 2, 3.
Xumus g Beex —XXI. Pemenne 3agau. Camoyunrtens
OTtkpbiTast XUMHUS (IOJTHBIA HHTEPAKTUBHBINA KYpC XUMUH)

HNHTepHeT pecypcebl:

http://www.mon.gov.ru MuanCcTEepCcTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru [Topran ®UIUN — OenepanbHblii HHCTUTYT MMEAArOTHYSCKUX U3MEPCHUI
http://www.ege.edu.ru ITopranx EI'D (napopmanronnoit noanepxku EI'D)
http://www.probaege.edu.ru ITopran Eaunbiii sx3aMex



http://www/
http://www/
http://www.fipi.ru/
http://www/
http://www/
http://www/
http://www/

http://edu.ru/index.php ®enepanbhsiii mopran «Poccuiickoe 00pa3oBaHUE»
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢eaepanbHblii 1IEHTp TECTHPOBAHUS.
http://www.pedsovet.org Beepoccuiickuit Uatepuer-Ilencoser.
http://ru.wikipedia.org/ - cBoGo1HAas YHIMKIOIIE NS,

http://him.1september.ru/ snekTponHas BepcHst ra3eThl « XUMHUSI;

nopran (Meronuueckue pa3padOTKH AJIsl yPOKOB XUMUH, TIPE3CHTALHN);
http://www.uroki.net — pa3paboTku ypoKOB, CLIeHAPHH, KOHCIIEKTBI, [IOYPOYHOE IJIAHUPOBAHUE,
http://Www.it-n.ru — ceTb TBOPUECKUX YUUTEIICH;
http://festival.1september.ru/ - ypoku u npe3eHTanum;
http://infourok.org/ — pa3paboTku ypoKOB, IPE3CHTALINH.
http://kontren.narod.ru - nadopmMannoHHO-00pa30BaTEIbHbIN CANT IS T€X, KTO U3y4aeT XUMHIO,
KTO €€ MMPEHoAaeT, Ul BCeX KTO HHTEPECYETCs XUMHEH.

http://www.alhimik.ru/ - AJIXUMHK OAMH W3 JYYIIMX CAWTOB PYCCKOS3BIYHOTO XUMHYECKOTO
MHTepHeTa OPUCHTUPOBAHHBIN HA YYHUTEISl U YUCHHUKA, IPEIIOIABATENsl U CTY/ICHTA.
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