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IlosicHuTeILHAA 3aMHCKA

Paboyas mporpamma o XMMUU JUIsI OCHOBHOM IIIKOJIBI COCTABJICHA HA OCHOBE:!
dyHIaMEHTAIBHOTO siApa coepKaHus oomiero oopasoBanusi, TpeGoBaHuil K pe3yabTaTam
OCHOBHOTO 00111er0 00pa3oBaHus, MpeACTaBICHHBIX B PenepanbHoM [ocyjapcTBEHHOM
Crannapre O6mero O6pazoBanus Broporo noxojenus (IIpukaz MunoOpuayku ot 17.12.2010r.
Ne1897); npumMepHbIX IpOrpaMm o yueOHbIM IpeaMeTaM «XuMus 8-9 kiaccel» (CTaHIapTh
BTOporo nokoJyienus) M., IIpoceemenue, 2019; aBropckoit yuebnoi nporpammsl O.C.I"abpuensa
«[Iporpamma ocHoBHOrO 0011IeTO 0OpazoBanus. Xumus. 8-9 kiacce». M.: [Ipocseenue,2020;
(®rocy;

JlanHast paboyas mporpaMma OpUEHTHPOBaHA Ha MCIOJIb30BaHHE YICOHHKOB 110 XUMHH U
yueOHOo-MeToanueckux nocoduit YMK, co3iaHHBIX KOJUIEKTUBOM aBTOPOB MOJT PYKOBOJICTBOM
O.C.T'abpuensina, uznarensctBo "[IpocBemenue” [Iporpamma coctaBieHa Ha OCHOBE
[Iporpammsl Kypca «Xumus» 8-9 knaccel /aBT.-coct. O.C. I'abpuensn, N.I'. Octpoymosa, C.A.
CnanxoBa — M. «IIpocsemnienue» 2019 r.(cranmapT BTOPOTO MOKOJICHUS)

Lenau xumMnyeckoro o6pa3oBaHus B OCHOBHOM 11K0JIe (GOPMYTUPYIOTCS HAa HECKOJIBKUX
YPOBHSX: TJI00aTbHOM, METAPEAMETHOM, TIMYHOCTHOM U IIPEIMETHOM, Ha YPOBHE TpeOOBaHUM
K pe3yJibTaTaM OCBOEHUS COJEPKaHUS MPEIMETHBIX TPOTPAMM.

OcHoBHOe 00111e€ 00pa3oBaHME - BTOpasi CTyNEeHb 001ero oopazoBanus. OMHON U3 BaXKHEUIIINX
3aJ1a4 ATOTO 3Tara ABJISCTCS IMOJArOTOBKA 0OYJAFOIIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY
BBIOOPY JKM3HEHHOTO U TIpodeccronanbHoro myTtu. OOydaronmecs A0 KHBI HAYIUThCS
CaMOCTOSITEIIEHO CTABUTH LEJN M OTIPEACIISITh ITyTH MX JTOCTHKCHUS, HCIIOJIb30BATh
MPHOOPETEHHBIN B IIKOJIE OIIBIT ACATEIHHOCTH B pealbHOW )KU3HH, 32 paMKaMH y4e0HOTO
nporiecca.

['maBHBIC 11ETTH OCHOBHOTO O0IIET0 0Opa30BaHMS COCTOST B:

(bOpMI/IpOBaHI/II/I LEJIOCTHOI'O IMPEACTABICHNA O MUPEC, OCHOBAHHOI'O HA HpI/IO6pCTCHHBIX 3HaHUAX,
YMCHUAX U crocobdax JCATCIIBHOCTH,

HpI/IO6peTeHI/II/I OIIbITa p33H006p33HOI>'I JACATCIIbHOCTHU, ITIO3HAHUA U CaAMOIIO3HAHU A,

MOATOTOBKE K OCYIIECTBICHHUIO OCO3HAHHOTO BBIOOPA MHANBUAYATILHON 00pa30BaTeIbHOM UK
npodeccruoHalbHOM TPACKTOPHUH.

bonbiioii Bkiag B JOCTHXKEHUE TJIaBHBIX 1IeJIeii OCHOBHOTO O6I_HCFO O6pa30BaHI/I$I BHOCHUT
HU3YUCHUC XUMHUHU. KOTOpOG IIPHU3BAHO 00eCIeYnTh:

(bopMuUpOBaHHE CUCTEMbl XUMUYECKUX 3HAHUH KaK KOMIIOHEHTAa €CTECTBEHHO-HAYYHON KapTUHBI
MUDA;

pa3BUTHE TMYHOCTH OOYUAIOIIUXCS, UX MHTEIUIEKTyalbHOE U HPABCTBEHHOE
COBEpIICHCTBOBaHKE, (POpMHUPOBaHKE Y HUX TYMaHUCTUYECKUX OTHOIICHHUH Y SKOJIOTHYECKU
11€J1eC000pa3HOr0 MOBEACHMS B OBITY M TPYAOBOM AEATEIBHOCTH;

BLIpa6OTKy IIOHUMAaHUA 06H_[CCTBCHHOI71 HOTpCGHOCTI/I B Pa3BUTHU XUMUH, a TAKIKC
q)OpMI/IpOBaHI/IC OTHOIICHHUS K XMMHUH KaK K BO3MOXKHOM 00J1acTH 6yI[yI.[ICﬁ HpaKTHqCCKOﬁ
ACATCIBHOCTH,



(dhopMupoBaHKE YMEHHI 0€30TaCHOTO 0OpAIlleHus C BEIIECTBAMU, UCIIOJIb3YEMbIMH B
HOBCEIHEBHOU KU3HHU.

HGJIHMI/I HU3YUYCHHA XUMUU B OCHOBHOM IIIKOJIC SBJISIOTCS:

(dhopMHpOBaHKE Y 00YJAOIIUXCS YMEHUS BUJICTh M IOHUMATh IEGHHOCTHh 00pa3oBaHUs,
3HAYUMOCTh XMMHYECKOI'0 3HaHUSA AJIs1 KaXKI0r0 YeJI0OBEKa HE3aBUCHMO OT €ro
npohecCHOHATBFHON AEATEIILHOCTH; YMEHHS Pa3nndarh (HakThl U OLEHKH, CPABHUBATh
OLCHOYHBIC BbIBOJbI, BUACTHh UX CBA3b C KPUTCPUSAMU OLCHOK U CBA3b KPUTCPHUCB C
OTIpE/ICIIEHHOW CHCTEMOM IIEHHOCTEH, (POPMYITUPOBATH K 000CHOBBIBATH COOCTBEHHYIO
MO3UILIHIO;

(dopMupoBaHHE y 00Y4arOIIMXCS LIETOCTHOTO MPEJICTABICHUS O MUPE U POJIM XUMHUHU B CO3aHUN
COBPEMEHHOM €CTeCTBEHHO-HAayYHOU KapTUHBI MUPA; YMEHUS OOBIICHITH OOBEKTHI U MPOLIECCHI
OKpYXKaroILEeH NEHCTBUTEIBHOCTH — IPUPOJAHOMN, COLIMANBHOMN, KYJIbTYPHOH, TEXHUYECKON
Cpelibl, UCIOJIb3Ys JUIsl TOTO XUMUYECKHUE 3HAHNUS,

IproOpeTeHne 00yJarOIIUMHUCSA OTBITA Pa3HOOOPA3HOH NEATETbHOCTH, IO3HAHUS U
CaMOTIO3HAHUS; KIIIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHTHOCTEM ), UMEIOIINUX YHUBEPCAIbHOE
3HAYEHHUE 7S Pa3IMYHBIX BUJIOB JEATEIBHOCTHU: PELICHUs MPoOIeM, MPUHITHS PEIICHUH,
MOMCKA, aHaJN3a U 00pabOTKN UHPOPMAIMHY, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
U3MEpEeHUuH, COTpyIHUYECTBa, 6€3011acCHOr0 OOpallleHus C BeIleCTBaMU B IOBCEIHEBHOM KU3HU.

OCHOBHBIMH UJESIMU y4€OHOTO TIpeaAMeTa XUMUS SBIISIOTCS:
O MaTepuaIbHOE EIMHCTBO BEIIECTB €CTECTBEHHOTO MUPA, UX TCHETHYECKas CBA3b;

O MPUYHUHHO-CJICACTBECHHBIC CBA3H MCKIY COCTAaBOM, CTPOCHUEM, CBOﬁCTBaMH, MOJIY4YCHUEM U
IMIPUMCHCHUEM BCIICCTB,;

O IIO3HABAEMOCTH BCIIIECTB U SaKOHOMepHOCTeﬁ IMPOTCKAHUA XUMHUUYCCKUX peaKHHﬁ;

O O6’B}ICH5[IOH_Iaﬂ H IPOTrHO3UpYyIoIasa poJib TCOPETUICCKUX 3HAHHHI JUIA (l)aKTOJ'IOFI/I‘ICCKOFO
Marc€puaia XuMHUHU 3JICMCHTOB;

O KOHKPETHOC XUMHUYCCKOE COCTUHCHNEC KaK 3BCHO B HerepLIBHOﬁ Ja(S20041 HpCBpaH_ICHI/Iﬁ
BCIICCTB, YHAaCTBYIOIICC B KPYTOBOPOTC XUMHNYCCKUX DJICMCHTOB U XUMHWYECKOH 6):10210:10)00%0% 8

O 00BEKTHUBHOCTD M II0O3HABAEMOCTH 3aKOHOB MMpUpOAbl; 3HAHUC 3aKOHOB XMMHH IIO3BOJIACT
YIIPABJATh XUMHUYCCKUMU IIPEBPALICHUA MU BCIICCTB, HAXOAUTDH SKOJIOTHUCCKU Oe3omacHbIE
CITOCOOBI IIPOU3BOJACTBA U OXPAaHbI OKpY)KaIOH_[Cﬁ CpCabl OT 3arpA3HCHUA,

O B3aMMOCBA3aHHOCTb HAYKH U IIPAKTUKU, Tpe6OBaHI/I$I MPAKTUKU — JABWIKYIIAA CUJIA PA3BUTHSA
HAaYKH, YCIICXU MMPAKTUKU O6YCJ'IOBJ'I6HLI AOCTUKCHUSAMU HAYKH

O pa3BUTHEC XHMHUYECKOH HAYKHU U XUMHU3allUsA HApOJHOT'O X035MCTBa CJIY’KaT MHTEpECaM
YCJIOBCKa U O6I_I_ICCTB3. B ICJIOM, UMCIOT FYMaHI/ICTI/IquKI/Iﬁ XapaKTep U MMPU3BAHBI

CII0COOCTBOBATh PCHIICHUTO rJ00aIbHBIX HpO6J'ICM COBPCMCHHOCTH.

Ot HICH PCATTU3YIOTCA ITYTEM NJOCTUKCHUS CIICAYIOLIUX Leei:



(opMupOBaHHE y yHAIIUXCS XUMUYECKON KapTHHBI MUpa KaK OPraHMYeCKON 4acTH €ro
LIEJIOCTHOM €CTECTBEHHOHAYYHOU KapTUHBI;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
y4aluxcs B MPOLEcce U3yYEHHs] UMM XUMUYECKON HAyKU U €€ BKJIaJa B COBPEMEHHbBIN HAy4HO-
TEXHUYECKUI MPOTPECC;

(dbopMupoBaHHEe BKHEHIIINX JJOTHUYECKUX OTIEpanrii MBIIIJICHNS (aHaIHU3, CHHTE3, 0000IIIeHuE,
KOHKpETH3allusl, CPABHEHHUE U JIp.) B IPOLIECCE MMO3HAHUS CUCTEMbI BAXKHEUIITUX OHITHH,
3aKOHOB U TEOPHI O COCTaBe, CTPOCHUU U CBOMCTBAX XMMUYECKHX BELIECTB;

BOCIIUTaHHE YOEXKJAEHHOCTH B TOM, YTO IPUMEHEHHE MOJIyYEHHBIX 3HAaHUN U YMEHHI 10 XUMUN
SIBJISIETCSl OOBEKTHBHON HEOOXOIMMOCTBIO JIJIsl O€30TIaCHOM pabOoTHI C BEIIECTBAMHU U
MaTepuagaMu B ObITY U Ha IPOU3BOJICTBE;

MIPOEKTUPOBAHKE U PeATN3allNs BBITYCKHUKAMHU OCHOBHOM LIKOJIBI TIMYHON 00pa30BaTeaIbHON
TpaekTopuu: BeIOOp mpoduis 0o0ydeHus B cTapiiei MIKoJie Win Ipo¢decCHOHAIBHOTO

00pa30BaTeNbHOTO YUPEKICHUS;

OBJIAACHUEC KIIFOYEBBIMHU KOMIICTCHIITUAMHA (yqe6H0-H03HaBaTeHBHBIMH, I/IHCI)OpMaIII/IOHHI)IMI/I,
IIEHHOCTHO-CMBICJIOBBIMHU, KOMMYHI/IKaTI/IBHBIMI/I).

Y4eOHble TEXHOJIOTHH, MeTOAbI, GopMBbI PadOTHI.
OcHoBHas ¢opMma 00ydeHHs — ypok. Pabodas mporpamma cocTaBjieHa ¢ Y4ETOM TOTO, YTO
KJIACChl COCTOSAT M3 00YYAIOUINXCS C Pa3HbIM YPOBHEM Y4€OHBIX BO3ZMOXKHOCTEH, MO3TOMY
COJICPKUT 3aJ]aHMsI HE TOJIbKO 0a30BOr0, HO MOBBIIIEHHOTO ¥ TBOPYECKOTO ypoBHS. J[j1s1 aTOTO
HCIOJIb3YIOTCS pa3Hble (POPMBI pabOThI: TPYNIIOBBIE, MHAUBUIyaIbHbIE, paboTa B Mapax.
Texnonoruu, ucnoab3yembie B padore:
m UKT
W UCCJIEIOBATENIbCKUE METO/IbI 00yUEeHUS
B METO/]I IPOEKTOB
B 3/I0pOBhEcOeperaue TeXHOJIOTHH

m npoOiieMHOE 00ydeHuHe

Buapr y‘ie6H0ﬁ ACATCIIbBHOCTHU: OIIPOC, YTCHHUEC, PACCKa3, OTBCTHI Ha BOIIPOCHI, COCTABJICHUC CXEM,
Ta6J'II/II_[, pa60Ta C JOIIOJIHUTCIABHBIMU NCTOYHUKAMHU I/IH(I)OpMaI_[I/II/I, MMPAKTUYCCKUC pa6OTBI.

DOopMBI KOHTPOJISL: TEKYIIUNA, TEMATUYECKUN U UTOTOBBIM.

2. O0mas xapaKTepucTHKA y4e0HOr0 npeaMeTa XuMHus
B cootBercTBHM ¢ DenepanbHBIM FOCYAapCTBEHHBIM 00pa30BaTEIBHBIM CTAHAPTOM OCHOBHOTO
o0m1ero o0pa3oBaHus y4yalrecs JOJDKHBI OBIAETh TAKMMU IMO3HABATEIbHBIMHA YU€OHBIMU

HeﬁCTBHHMH, KaK YMCHHUC (I)OpMy.HI/IpOBaTL HpO6J’ICMy U TUIOTE3y, CTABUTH LCJIN U 3a/1a4H,
CTPOUTD IJIaHBI JOCTUKCHU Hneiaeu u peIICHM A IMOCTABJICHHLBIX 3a1a4, MPOBOAUTL SKCIICPUMCHT



1 Ha €ro OCHOBC ACJIAaThb BBIBOJbI 1 YMO3AKIHOYCHHA, [IPCACTABIIATh UX U OTCTAUBATHL CBOKO TOYKY
3pCHUA. KpOMC TOT'0, YyHalueCs JOJI’KHBI OBJIAZICTh MpHUEMaMU, CBA3AHHBIMU C OIIPECACIICHUCM
HOHATHH: OTrpaHUYUBATDb HUX, ONMUCBIBATH, XapaKTCPU30BATh U CPABHUBATL. CJIGI[OB&TGJIBHO, Inpu
HU3YUCHUH XUMHUU B OCHOBHOH IIIKOJIE ydqamuecsa JOJDKHBI OBJIAICTh y‘-IC6HbIMI/I ﬂeﬁCTBHﬂMH,
MO3BOJIAIOIIUMHU UM JOCTHYD JIMYHOCTHBIX, MPECAMETHBIX U MCTAIIPEAMCTHBIX 06pa3OBaTeJIBHBIX
pe3ynbTaToB. OCOOCHHOCTH coziepKaHusi 00Oy4eHHS] XUMHUHU B OCHOBHOM IIKOJIE 00YCIIOBJICHBI
CHGIII/I(i)I/IKOfI XMMHUHU KaK HAYKH U IIOCTABJICHHBIMHU 3aJa4aMHu. OCHOBHBIMH HpO6H€MaMI/I XUMHUH
SIBJISFOTCSIM3yYEHUE COCTaBa M CTPOCHHUS BEIIECTB, 3aBUCHMOCTH MIX CBOMCTB OT CTPOCHUS,
MOJTy4EHHUE BEIICCTB C 33JaHHBIMH CBOMCTBaMH, MCCIICIOBAHNE 3aKOHOMEPHOCTEH XUMHUECKUX
peaKHI/Iﬁ u HyTeﬁ YIIpaBJICHHUA UMU B LCJIAX OJTYUYCHUA BCUICCTB, MATCPUAJTIOB, SOHCPTHHU.

BaxxaenmmMu COACPIKATCIIbHBIMH JIMHUAMU IMPEAMETA XUMUA ABJIAIOTCA

«BEIIECTBO, CTPOCHUE BEIIECTBA» — 3HAHUE O COCTABE U CTPOCHHUH BEIIECTB, HX CBOWCTBAX H
OMOJIOrHYECKOM 3HAUYCHUH;

«XMMHYECKAs pEAKIUA» — 3HAHUE O MPEBPAIICHUSIX OJHUX BEIIECTB B APYTUe, YCIOBHIX
MPOTEKAHUSI TAKUX MPEBPAICHUN U CIoco0ax YIpaBJIEHUs PEaKIUsIMHU;

(IIPUMCHCHHUEC BCUICCTB» — 3HAHHEC U OIILIT 0e301acHOTO O6paHICHI/I$I C BCIICCTBaAMU,
MaT€puajliaMi U IIpoueccamMu, H€06X0)II/IMI)IMI/I B 6I)ITy " Ha MPOU3BOJCTBE,

«MIPOU3BOJICTBO M IPUMEHEHHE BEIECTBY» — 3HAHHE OCHOBHBIX 00JIacTell MpoU3BOACTBA U
MPUMEHEHMSI BAXKHEHIIINX BEIIECTB, a TAKXKe ONBIT O€30MacCHOTO 00palleHHs C BEeIeCTBaMH,
MaTepuagaMH U MpoleccaMu, UCIIOIb3yeMbIMH B ObITY M Ha ITPOU3BO/ICTBE;

«KOJIMYECTBEHHBIC OTHOIICHHSI B XUMUW» — YMEHHE MMPOU3BOIUTH PACUYETHI IO XUMUYECKUM
dhopmynam U ypaBHEHHSIM.

«METOJIbI TIO3HAHUS XUMHUN» — 3HAHMS, YMEHUS U HaBBIKH YKCIIEPUMEHTAIbHBIX OCHOB XUMHHU
JUTSI TIOJTYYEHHUS U U3yYEHHUsI CBOMCTB BaXKHEHIIIMX MIPEICTABUTEINICH KIIACCOB HEOPTAaHUYECKHIX
COCIUHCHU;

«SI3BIK XUMUU» — ONEPUPOBAHHE CUCTEMON BaKHEHIINX XUMUUYECKUX TOHITHI, 3HaHUE
XMUMHYECKON HOMEHKJIATyphl, T.€. UX Ha3BaHUs (B TOM YMCJIE U TPUBHAIIbHBIC), BIaICHUE
XUMHUYECKON CUMBOJUKOHN (XUMHUYECKUMHU (OPMYIIaMH U ypaBHEHUSIMU), a TAKXKe MpaBuia
nepeBojia HHPOPMAIUHU ¢ €CTECTBEHHOTO A3bIKA Ha SI3bIK XMMHUU U OOPATHO.

HOCKOHLKy OCHOBHBIC COACPKATCIIbHBIC JIMHUU IMKOJIBHOT'O KypCa XUMHU TCCHO MEPCIJICTCHBI.
B nporpaMme COACPIKAHUC IPCACTABIICHO HC 110 JIMHHUAM, a 110 pa3aciiaM.

3HaUNTEILHOE MECTO B COZACPIKaHNU KypCa OTBOAUTCA XUMUYICCKOMY SKCIICPUMCHTY. On
IIO3BOJIACT C(l)OpMPIpOBaTB Yy yqammuxcs ClieiuaJIbHbIC IIPEIMCETHBIC YMCHUA pa60TaTB C
XUMHUYCCKUMHU BCUICCTBAMU, BBIIIOJIHATH HIPOCTBIC XUMUYCCKHUEC OIBIThI, HAYYHUTDb UX
633OHaCHOMy H 3KOJIOTHUYECCKU I'PaAMOTHOMY 06pameHmo C BCIICCTBAMU B 6BITy Hu Ha
IIPpOU3BOJCTBC.

[TpakTuyeckue paboThI CIPYIMITUPOBAHBI B OJIOKH — XUMHUYECKUE MPAKTUKYMBbI, KOTOPBIE CIY)KAT
HE TOJIBKO CPEJICTBOM 3aKpEIUICHUS] YMCHUH U HaBBIKOB, HO U KOHTPOJIS Ka4eCTBa MX
c(hOpMUPOBAHHOCTH.



I'maBHOe oTimume nporpammsl O.C. 'abpuensiHa 3aK/I04aeTcsi B ABYKPaTHOM YBEITHUCHUH
BPEMEHH, OTBEICHHOTO Ha M3y4eHHE paszena « MHOTrooOpasue BemecTB». DTO CBSI3aHO CO
CTpEMJIEHEM aBTOPOB OCHOBATEIHHO OTPA0OTaTh BaKHEHIIINE TEOPETUUECKHIE MOJIOKCHHS
Kypca XUMHH OCHOBHOM HIKOJIBI Ha 60raToM (haKTOJIOTHYECKOM MaTepralie XMMHUH JIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB.

MecTo yueOHOro npeaMera B yueOHOM ILIaHe
®denepalibHbII roCyAapCTBEHHBIM 00pa30BaTENIbHbIN CTaHIAPT MIPEyCMaTPUBAET U3YUYECHUE

Kypca XMMHH B OCHOBHOM IIKOJIE KaK COCTABHOM YaCTU IMPEeIMETHON 00s1acTi
«EcTtecTBeHHOHayuHbIe TpeaMeThI». HacTosmas mporpaMMa MOKeT ObITh peair30BaHa B 1Ba
JTamna.

Oos3aTenbHbIN 3TAaN B 8—9 Ki1accax paccunTaH Ha 2 yaca B HeJlelto B 00beMe 136 yueOHbIX
9acoB. M3ydeHue 3Toro Kypca JaeT BO3MOYKHOCTD BBIITYCKHUKY OCHOBHOM IITKOJIBI YCIIETITHO
caate OI'D no xumuM Kak npeamera no BeiOopy. [Ipennaraemslil Kypc, XOTsk U HOCUT
OOMIEKYIbTYPHBIN XapaKTep W HE CTABUT 3a/1a4y MPO(eCcCHOHAITBHOM MOITOTOBKH
oOyuaronuxcs, TeM He MEHee MO3BOJISIET UM OIPENIeNUThCS ¢ BHIOOPOM Ipouiist 00ydeHus B
CTapIIed IIKOJE.

B nporpamme npemycMoTpeHo pe3epBHOE BpeMsi, TaK Kak peaabHasi MPOI0DKUTEIBHOCTh
y4eOHOT0 ro/ia BCET/1a OKa3bIBACTCSI MEHBIIIE HOPMATUBHOMW. B CBsI3M ¢ epexo0M OCHOBHOM
IITKOJIBI Ha Takylo (popMy UTOroBO# aTTecTamuu, kak [ 1A, B Kypce nmpeaycMoTpeHo Bpems Ha
MOJITOTOBKY K HEM.

Jlnst peanuzanuu padodeii mporpammbl B yaueoHom miane MbBOY « COL nmenn 1U.D.
[[TaménkoBa c. bompmas Penbas JIbicoropckoro pariona CapaToBCKOM 00J1aCTH» BBIJCICHO 44
(Bcero Ha meproa 00y4eHus1) o 24yaca B Heento ¢ 8 1o 9 kiace, Bcero B rof 684. YueOHbIH 1o
B 8- 9 kitacce paccuutaH Ha 34 HeeNb.

3. IIpeamMeTHbIe pe3yabTAThl OCBOEHUS MPOrPAMMBbI 10 XUMHUH
JINYHOCTHBIMM Pe3yabTATAMM U3YyUCHUS MpeameTa « XUMUS SBISIOTCA CIeAYIOIINE YMEHHUS:

0CO3HaBaTh CAUHCTBO U LCIIOCTHOCTDb OKPYKAOIIECTO MUPA, BO3MOXHOCTH €TI0 IMMO3HABACMOCTHU U
00BICHUMOCTH Ha OCHOBE ,I[OCTI/I)KGHI/Iﬁ HAaYKH;

IIOCTCIICHHO BBICTPpAMBATb COOCTBEHHOE LHEJIOCTHOC MUPOBO33PCHUC: OCO3HABATDH HOTpe6HOCTB n
T'OTOBHOCTB K CaMOO6pa3OBaHI/IIO, B TOM 4YHCJIC U B paMKax CaMOCTOSITEIILHOM JIEATEIbHOCTH BHE
IIKOJIBI,

OIICHUBATh KUZHEHHBIC CUTYAIIUU C TOUKH 3peHHs 6e301acHOro 00pa3a )KM3HU U COXPAHEHUS
3/10pOBbBS;

OLICHUBATh PKOJOTUICCKUM pUCK B3aMMOOTHOIIICHUH YeloBeKa U MpupoAbl.
q)OpMI/IpOBaTB 9KOJIOTUYCCKOC MBIIIIJICHUC: YMCHUC OLICHUBATL CBOIO ACATCIIBHOCTD U MMOCTYIIKU

JPYTUX JIFOJIEN C TOYKHU 3pEHMSI COXPAaHEHMSI OKPYKAIOLIEH Cpeibl - TapaHTa KU3HU U
Onaromnoyuus JiroJei Ha 3emiie.



MeTtanpeaMeTHbBIMU PE3yIbTaTaMu U3yYEeHUs Kypca « XUMHUD) SIBISAETCS (JOPMHPOBAHUE
YHHUBEpCaIbHbIX YueOHbIX neicTBuil (YVY /).

Perynsarusneie YV /I:

CaMOCTOSITEIIbHO OOHAPYKHUBATh M (POPMYIUPOBATH YUEOHYIO TPOOIEMY, OMPEACIATh 1IEIb
y4e0HOU IeATEIbHOCTH;

BbIJIBUI'aTb BEPCHUU PCUICHUS HpO6JI€MI>I, 0CO3HaBaTh KOHECYHBIN pe3yJibTaT, BI)I6I/IpaTI> n3
MPCATOKCHHBIX U HCKAaTh CAMOCTOATCIBHO CPEACTBA NOCTHIKCHUS LICTIN

COCTaBJIATh (MHIMBUYAJIIbHO WJIH B TPYIIIE) IJIaH PEIIEHUs TPOOJIEMBI;

paboTasi Mo TJIaHy, CBEPATH CBOM JIEHCTBHUS C 1IEJIBIO U, TP HEOOXOAMMOCTH, UCTIPABIISAThH
OIITMOKH CaMOCTOSATEIBHO;

B JIAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSTENILHO BEIPA0OTAHHBIE KPUTEPUHU OIICHKH.
Ilo3naBarensnbiec YV /:

aHaAJIM3UPOBATh, CPABHUBATH, Ki1acCU(UIUPOBATH U 00001aTh (aKThl U sBJICHUS. BBIABIATH
MIPUYMHBI U CIECTBUS MPOCTHIX SIBICHUH.

OCYILIECTBIISITH CPaBHEHUE, KIacCU(PUKAIINIO, CAMOCTOSTEILHO BEIOUpAsi OCHOBAHUS M KPUTEPHUH
JUIS YKa3aHHBIX JIOTHYECKHUX OTlepaluii;

CTPOUTD JIOTUYECKOE PACCYXKIACHHUE, BKIIOUAIOIIEE YCTAHOBICHUE TPUUNHHO-CIIEICTBEHHBIX
CBSI3€EH.

CO3/1aBaTh CXEMaTHYECKUE MOJICIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.
COCTaBJIATh TE3UCHI, PA3JINYHBIC BU/IBI TUIAHOB (TIPOCTHIX, CIIOKHBIX U T.IL.).
peoOpazoBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUIA B IpYro# (TabauIly B TEKCT U TIp.).

YMETh OIIPCACIIATE BO3SMOXKHBIC HCTOYHUKU H606XOI[I/IMI>IX CBCﬂCHHﬁ, IMPONU3BOJUTH ITOHUCK
I/IH(bOpMaI_II/II/I, AHAJIN3UPOBATb U OLICHNBATDH eé JOCTOBCPHOCTD.

KommynukatuBubie YV /I:

CamocTosTeNbHO OPraHU30BbIBaTh yUeOHOE B3aMMOAEHCTBHE B Ipynie (ONpeaAessaTh oomue
LIeJIU, PacHpeAessTh POJH, T0r0BapUBaThCS JPYT C IPYrOM U T.1I.).

IInanupyemsblie pe3yJbTaTbl OCBOCHHS Y4e0OHOI0 MpeaMeTa

JlesaTenbHOCTh 00pa30BaTEILHOTO YUPEXKICHHsI 0011ero 00pa3oBaHus B 00YYEHUH XUMHUH
JI0JKHA OBITh HaNpaBiIeHa Ha JOCTHXKEHHE O0yJaroIUMUCS CIeIYIONUX JHYHOCTHBIX
pe3yJIbTaTOB:



B LIEHHOCTHO-OPHUEHTALIMOHHOM c(hepe - UyBCTBO TOPAOCTH 32 POCCHUHUCKYIO XHMHYECKYIO HayKY,
I'yMaHU3M, OTHOLIEHHE K TPYAY, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

B TPYJIOBO# cpepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AajibHENIeH 00pa3oBaTeIbHOM
TPAEKTOPHH;

3) B mo3HaBaTENbHOU (KOTHUTUBHOMW, HHTEIJICKTYAIbHOW) chepe —MOTHBALIUS YICHUS, YMCHHE
YIPaBIATh CBOEH MM03HABATEIBHOMN AEATEIbHOCTHIO.

MeTaHpe}]MeTHI)IMH pe3yJbTaTaMi OCBOCHHA BbIITYCKHUKAMU OCHOBHOM IIIKOJIBI IMporpaMMabl
110 XUMHMU SBJIAIOTCA:

BJIaJICHUE YHHUBEPCAIbHBIMH €CTECTBEHHO-HAYYHBIMH CTIIOCOOAMU JACSITEIIbHOCTH: HaOIIOICHHE,
U3MEPEHHE, SKCTIEPUMEHT, yueOHOE UCCIIeI0BaHNE; TPUMEHEHNE OCHOBHBIX METO/IOB IMO3HAHUS
(cucTeMHO-MH(OPMAIIMOHHBIN aHAIN3, MOJEIMPOBAHNE) ISl U3YYEHUS Pa3InYHbIX CTOPOH
OKpY)Karolen NeMCTBUTEIbHOCTH;

WCIIOJIb30BAHNE YHUBEPCAIBHBIX CIIOCOOOB JIEATEILHOCTH TI0 PEIICHUIO TTPOOIEM M OCHOBHBIX
HUHTCJUICKTYAJIbHBIX onepaunﬁ: HCIIOJIB30BAHHUE OCHOBHBIX MHTCIIJICKTYAJIbHBIX

onepanuii: GopMyaMpoBaHUE TUIIOTE3, AHAJIU3 U CUHTE3, CpaBHEHUE, 000011IeHNE,
CUCTEMATHU3alMs, BBIABICHUC TPUYNHHO-CICACTBEHHBIX CBﬂSGﬁ, TIIOMCK aHaJIOT' OB,

YMCEHUEC rCHECPpUPOBATH UJACHU U ONIPEACTIATE CPEACTBA, HGO6XOJII/IMI)IC JJId UX pe€ain3alnu,

YMCEHHUEC ONIPCACIATE LEIN U 3aJa49r ACATCIbHOCTH, BBI6I/IpaTI) Cp€acTBa pcajn3alu HEJIN U
IIPHUMCHATDh UX HA IMPAKTHKE;

HCITI0JIb30BaHUEC PA3JIMYHBIX UCTOYHUKOB JIA IMMOJIYYCHHUA XAMHYSCKOM I/IH(bOpMaHI/II/I.

IIpenmMeTHBIMHU pe3yJIbTATAMM OCBOEHUSI BHINYCKHUKAMM OCHOBHO# HIKOJIBI IPOrPaMMbl
10 XUMHUM ABJISIOTCH:

8 kuace
BbINMyCKHUK HAYYUTCS:
XapaKTepu30BaTh OCHOBHBIC METO/IbI MO3HAHUS: HAOIOICHIE, U3MEPEHUE, SKCIIEPUMEHT;

ONHUCKLIBATh CBOMCTBA TBép,I[BIX, KUIKUX, r33006p213HI>IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC
IIPpU3HAKHU,

PAaCKpbIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSITUN «aTOM»,«MOJICKYJIa», «XUMHYECKUI
QJICMEHT», KIIPOCTOC BCIICCTBO», «CIIOKHOC BCUICCTBO», «BAJICHTHOCTL», «KXUMHUYCCKAA

peaKknus», UCIOJIb3Y 3HAKOBYIO CUCTEMY XUMHUU;

PacKpbIBaTh CMBICII 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOM TEOPHH;

pas3iiniuaTtb XUMHUYCCKUEC U (I)I/ISI/I‘-ICCKI/IC SABJICHHAA,

Ha3bIBaATb XUMHWYCCKHE 3JICMCHTEI,



OTIPENIeNATh COCTaB BELIECTB 0 UX (hopmyram;

ONPEEIATh BAJIEHTHOCTh ATOMAa 3JIEMEHTA B COEAMHEHUSX;
ONPEEIATh TUIl XUMUYECKUX PEaKLINi;

Ha3bIBaTh IPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEaKIU;

BBIABJIATH IIPU3HAKHW, CBUACTCIIBCTBYIOIIHUE O IIPOTCKAHUU XAMHYECKOM peakuuu npu
BBITIOJIHCEHNH XUMHWYCECKOTI'O OIIbITA,

COCTaBJIATh (OPMYJIbl OMHAPHBIX COETMHEHUI;

COCTaBJIATH YPaBHEHUS] XUMHUECKUX PEAKIINH;

coOnroaTh mpasBuiia 6e30mMacHOM pabOThI TP MPOBEIEHUU OIIBITOB;
MOJI30BATHCSI TAOOPATOPHBIM 000PYTOBAHUEM M TTOCYIOH;

BBIUUCIIATH OTHOCUTEIFHYIO MOJIEKYIISIPHYIO U MOJISIPHYEO MacChl BEIIECTB;
BBIUUCIIATH MAacCOBYIO JOJTFO XUMHYECKOTO dJIEMEHTA 110 (POPMYJIe COSAMHEHUS;

BBIYHCIISATH KOJIMYECTBO, 00BEM MITH MacCy BEIIeCTBa MO KOJUYECTBY, 00bEMY, Macce peareHTOB
WM MPOIYKTOB PEaKLUu;

XapakTepu30BaTh GU3NYECKUE U XUMUUECKHE CBOIICTBA MPOCTHIX BEIIECTB: KUCIOPOa U
BOJIOPO/Ia;

MOJIy4aTh, COOUPATH KUCIOPO/I U BOJIOPOS;

pacrno3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/I;
pacKpbIBaTh CMBICIT 3aKOHA ABOTapO;

PacKpbIBaTh CMBICI OHATUN «TEMIIOBOM 3PPEKT peakiuuy», «MOJISIPHBINA 00BEMY;
XapakTepu30BaTh GU3NYECKUE U XUMUYECKHUE CBOICTBA BO/IBI,

PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;

BBIYUCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEAECIEHHON MAacCCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA;
Ha3bIBaTh COCIMHEHHUS U3YYEHHBIX KJIACCOB HEOPTAHMYECKUX BEILIECTB;

XapaKkTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAHUM, COJICH;

ONpCACIIATh MPUHAAJICIKHOCTD BCUICCTB K OIMMPCACIICHHOMY KJIACCY COC,[[I/IHCHPlﬁ;



COCTaBIIATh (POPMYIIBI HEOPTAaHUYECKUX COCTMHCHUN N3y4SeHHBIX KJIACCOB;

IMPOBOAUTD OIIBITHI, HIOATBCPIKAAOINEC XUMUUYCCKUC CBOMCTBA HN3YUYCHHBIX KJIaCCOB
HCOPraHNM4YCCKUX BCIICCTB,

pacIiO3HaBaTh ONBITHBIM IIyTEM PACTBOPBI KMCIIOT U IIEJIOYEH 110 U3MEHEHHUIO OKPACKU
VMHJIMKATOPA;

XapaKTCpU30BaTh B3aNMMOCBA3b MCKAY KiIaCCaMU HCOPraHNICCKUX CO€I[I/IHCHI/II71;
packpsiBaTh cMmbica [lepuoanueckoro 3akona J[. . MenneneeBa;

00BACHATH GUZNYECKUI CMBICIT AaTOMHOTO (TIOPSAAKOBOI0) HOMEpa XUMUYECKOTO AJIEMEHTA,
HOMEPOB I'PYIIIBI U ITeproia B nepuoandeckor cucreMe /1. . Menneneesa;

O00BACHATH 3aKOHOMCPHOCTU U3BMCHCHUA CTPOCHHA aTOMOB, CBOMCTB JIECMEHTOB B npeaciax
MaJIbIX MEPHUOJAO0B U INIaBHBIX IMOATPYIIIT;

XapaKTepUu30BaTb XUMHUUYCCKUC DJICMCHTEI (OT BOaOpOAa oo KEL]'IBL[I/ISI) Ha OCHOBEC UX IIOJIOKCHHUSA B
nepuoandeckoit cucreme [[. . MenaeneeBa u 0coOEHHOCTEH CTPOCHHSI MX aTOMOB;

COCTaBJISITh CXEMBbI CTPOCHUS aTOMOB MEPBBIX 20 3JIEMEHTOB Nepuoindeckoit cucremsl /. U.
MenneneeBa;

PaCKpheIBaTb CMBICII MMOHATHH: «XHMHYSCKAs CBA3b», «QJICKTPOOTPULIATCIIBHOCTE),

XapaKTepU30BaTh 3aBUCUMOCTDH (PU3MUECKHUX CBOMCTB BELIECTB OT THIA KPUCTATLTNYECKON
pEMETKY;

OIIPCACIIATL BUJ XUMHUYECKOM CBSI3H B HCOPraHN4YCCKNUX COCANHCHUAX

n300pakaTh CXEMBI CTPOCHHUSI MOJIEKYJT BEIIECTB, 00Pa30BaHHBIX PA3HBIMU BHJIAMH XUMUYECKHUX
CBsI3€i;

9 kiace
BbInyCKHUK HAYYHUTCH:
PacKpbIBATh CMBICII IOHATUN «HOH», «KaTHOH», «aHUOH», «3JIEKTPOJIUTHI,
«HEDJIEKTPOIIUTBI» «AIEKTPOJIUTHUECKAS JUCCOLUALIU, KCOKUCIIUTEIIb), «CTEIEHb
OKHUCIIEHUS»,«BOCCTAHOBUTEIIbY, KOKUCIIEHUE),«BOCCTAHOBIICHUEY;
OIIPENENATh CTEIEHb OKUCIECHUS aTOMa 3JIEMEHTA B COCAUHECHUY;
PacCKpBIBaTh CMBICI TEOPUU DIIEKTPOIUTUYECKOMN TUCCOLUALINN;

COCTaBJIATh YPAaBHCHUS BHCKTpOHHTHqCCKOﬁ Jucconuanuu KucJoT, H_ICJIO‘{eﬁ, COHCﬁ;

O0OBICHATH CYIIHOCTH ITponecca 3HCKTpOJII/ITI/I‘-IeCKOI71 JUCCoManu n peaKuHﬁ HOHHOI'O O6MCHa;



COCTaBIISATh TIOJHBIC U COKPAIIEHHBIE HOHHBIC YPaBHEHUS PEAKIIMii 0OMEHA;

OTIPEJICIIATH BO3MOKHOCTH MMPOTEKAHMSI PEaKIIii HOHHOTO OOMCEHA;

MPUBOJIUTH PEAKLIMH, IOATBEPKAAIOIINE KAYECTBEHHBINA COCTAB Pa3JIMYHbIX BEILIECTB;
ONPEAENATh OKUCIUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPABHEHUS OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUN;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHICCKOW PEaKINu;

KJIacCU(PHUITMPOBATh XUMHUUECKHUE PEAKITUH TI0 PA3IMYHBIM MPU3HAKAM;

XapakTepHU30BaTh B3aUMOCBSI3b MEXY COCTABOM, CTPOEHHUEM M CBOMCTBAMU HEMETAJIIOB;

IMPOBOAWTE OIIBITHI ITO ITOJTYYCHHIO, CO6I/IpaHI/IIO 1 U3YUCHUIO XUMHNYCCKUX CBOMWCTB
F33006p33HBIX BCIICCTB: YIJICKHUCJIIOIO rraza, aMMHaKa,

paCHOSHaBaTB OIIBITHBIM HYTeM ra3006pa3HLIe BCIIICCTBA. er'IeKPICJ'IBIfI ra3 1 aMMHUaKk,
XapaKTepH?;OBaTB B3aMOCBS3b Me>1<)1y COCTaBOM, CTpOGHI/IeM 158 CBOI\/'ICTBaMI/I MCTAJIJIOB,
Ha3bIBAaTh OPraHWYCCKUE BEIIECTBA MO UX POopMysie: METaH, 3TaH, THJICH, METAHOJI, ITAHOJI,
TIALIEPUH, YKCYCHAs KACI0Ta, aMUHOYKCYCHAsI KHCIIOTa, CTEapHHOBAs KUCJI0Ta, OJICHHOBAS
KHCIIOTA, TJIF0K03a;

OIICHUBATh BIUSIHUEC XUMUYCCKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpe/ibl Ha OPraHM3M YeIOBEKa,

I'paMOTHO O6paI_HaTI)CH C BECIICCTBaAaMH B HOBCCI[HCBHOﬁ KHU3HU,

OnpeACIATh BOSMOKHOCTD ITPOTCKAHUA peaKHI/Iﬁ HEKOTOPBIX Hpe,I[CTaBI/ITCJIefI OpraHn4eCKux
BCIICCTB C KUCJIOPOAOM, BOAOPOAOM, METAIJIaMH, OCHOBAHUAMMU, IraJIOTCHaAMU.

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

BbIABUI'ATb U ITPOBCPATH SKCIICPUMCHTAJIbHO I'MIIOTC3bI O XUMHUUYCCKUX CBOMCTBAxX BCIICCTB HaA
OCHOBC HUX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIATh B XUMHUYCCKUC PCAKLIUU, O XapaKTECPEC
" NPOAYKTAX PA3JIMYHBIX XUMHUYCCKUX peaKuHﬁ;

XapaKTCpUu30BaTh BEHICCTBA 110 COCTABY, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBAKOT MMPUYUHHO -
CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XAPAKTCPHUCTUKAMHU BCIICCTBA,

COCTaBJIATh MOJIEKYJIIPHBIE U MOJIHbIE HOHHBIE YPABHEHHUS IO COKPAILEHHBIM HOHHBIM
YPaBHEHUSIM;

IMPOTHO3UPOBATH CIIOCOOHOCTH BCHICCTBA MPOABIIATH OKUCIIUTCIBHBIC UJIK BOCCTAHOBUTCIILHLIC
CBOICTBA C Y4€TOM CTEIEHEN OKUCIICHUS QJICMCHTOB, BXOJAIIKMX B €TI0 COCTAaB,



COCTaBJIATh YPAaBHCHUSA peaKLIPIfI, COOTBCTCTBYIOIUX IMOCICAOBATCIBHOCTU npeBpameHHﬁ
HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

BBIJIBUIaTh U IPOBEPSTH SKCIIEPUMEHTAIBHO I'MIIOTE3BI O PE3YNIbTaTaX BO3AEHCTBUS pa3InUHbIX
(axTOpPOB HAa U3MEHEHUE CKOPOCTH XUMHUYECKOH peaKlnu;

HCIIOJIB30BATh HpI/IO6p€TéHHI)I€ SHAHUA IJId 9KOJIOTHUYCCKH I'PAMOTHOI'O IMTOBCACHU B
OKpYKarollen cpee;

HCIIOJIb30BATh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIUU TP BBITIOJHEHUN TPOCKTOB M Y4€OHO -
MCCIIeIOBATEIIbCKHUX 33124 110 U3YYCHUIO CBOWCTB, CIIOCOO0B MOJMYyISHUS M pacIiO3HABAHUS
BCIIECTB;

00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BCHICCTBAX U XMMHUUYCCKUX IMPOLECCCAX;

KPUTHYECKH OTHOCUTBHCSA K IICEBJOHAYYHON MHPOpPMAaIIMH, HEA0OPOCOBECTHOM pekiame B
CpeacTBax MaccoBoM nHpopmanuu;

OCO3HAaBaTh 3HAYCHHUC TeOpeTI/IquKI/IX 3HaHI/II71 110 XUMHWU HJIA HpaKTH'—IeCKOfI JCATCIIBHOCTHU
YeJI0BEKA;

CO3/IAI0T MOJICJIM U CXEMBI JIJISl PEIICHUS YICOHBIX M TIO3HABATEIBHBIX 33/1a4; TOHUMATh
HEO0O0XOMMOCTH COOJTIOICHUS TIPEANMCAaHUH, Pe/IaraéMbIX B MHCTPYKIIHSIX 110 UCIIOJIH30BAHUIO
JIEKapCTB, CPEACTB OBITOBON XUMHH H JIP.

4. Conep:kaHue y4eOHOT0 npeamMera XuMus
8 kuace
HauajibHble NOHATHUS U 3aKOHBI XHMHHU

Tena u BemectBa. CBOKCTBA BEIIECTB. DTAJOHHBIC (PU3UUECKUE CBOMCTBA BEIIECTB. MaTeprabl
1 MatepuaoBeaeHue. Pojb XUMUH B )KM3HU COBPEMEHHOTO o0ImiecTBa. OTHOIICHHE O0IIECTBA K
XUMUHU: XeMOPUIus U XeMo(oOousi.

Mertoel u3yuenus xumun. Habmonenue. Jkcnepument. MonenupoBanue. Moaenu
MaTepuaIbHbIC U 3HAKOBHIC UJIM CUMBOJIbHBIC.

T'a3ml. }KI/II[KOCTI/I. TBépI[BIe BemecTBa. B3auMmubie nepexoabl MEKAY arp€raTHbiIMu COCTOSSHUSAMU
BCIICCTBA: BO3IrOHKa (CY6J'II/IM3.I_II/I$I) n ,Z[eCY6J'II/IMaL[I/I$I, KOHIACHCAUA U UCIIApCHUC,
KpucCTaJuiM3anus U IJIaBJICHUC.

dusnueckue siBieHus. YucToble BeniecTBa U cMecu. ['oMorenHsle u rereporeHHsle cMecu. CMmecu
ra3zoo0pasHsle, xkuakue u TBEépaple. CriocoObl pa3zeneHus cMeceil: IeperoHka, uin
JTUCTUILIALMS, OTCTauBaHue, (PUIBTPOBAHKE, KPUCTAIUIN3ALUS UITH BhITApUBaHHUE.
Xpomatorpadus. [IpumeHeHne 3TuX crnocoOoB B 1a0OpaTOPHOM NMpaKTUKE, HA IPOU3BOJICTBE U B
OBITY.

XUMUYECKHE DIIEMEHTBI. ATOMBI U MOJICKYJIBI. HpOCTLIC 1 CJIOKHBIC BEIICCTBA. AJ'IJ'IOTpOHI/ISI Ha
IpUMEPC KUCJI0pPOJa. OCHOBHBIC TIOJI0KEHHUS ATOMHO - MOJICKYJIAPHOTO YUCHUS. HoHsl.
BemectBa MOJICKYJIAPHOTO U HEMOJICKYIIAPHOTO CTPOCHUA.



3HaKkH (CMMBOJIBI) XMMUYECKHX 31eMeHTOB. HpOpMaLus, KOTOPYIO HECYT 3HAKH XUMHUYECKHX
3JIEMEHTOB. DTUMOJIOT Ul HA3BaHUN HEKOTOPBIX XMMHUYECKUX 31eMeHTOB. [leproauueckast
Tabnuna xumuaeckux semeHToB 1. M. MenneneeBa: KOpOTKOIIEPHUOIHBIN U JUTMHHONIEPUO THBIN
BapuaHThl. [lepross! u rpynmnel. [aBHas u noO0OYHAs NOArPYNIbl, WK A- U B-rpymnsbl.
OTtHOcUTeNbHAsA aTOMHAs Macca.

Xumnueckue Gopmyisl. Maaekcsr u ko3¢ dunuentsr. OTHOCUTEIbHAS MOJIEKYIIIpHAs Macca.
MaccoBasi 10Jis1 XAMHUYECKOTO JIEMEHTa B coequHeHnn. Hpopmanus, KOTOpyo HECYT
XUMHYECKUE (DOPMYIIBI.

Banentrocth. CTpykTypHBIC (GOpMYIbl. XUMUYECKHE SJIEMEHTHI C IOCTOSIHHOM M IEPEMEHHON
BaJICHTHOCTBI0. BbIBOI (hopMyIibl coeiMHEHUSI 110 BaJIeHTHOCTU. Onpe/iesieHne BaJeHTHOCTH
XMMHMUYECKOTO 3yieMeHTa 1o (opMmyiie BemiectBa. CocTaBieHHe Ha3BaHUN COeIMHEHUI],
COCTOSIIIIMX U3 ABYX XMMHUYECKUX 3JIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH MTOCTOSIHCTBA COCTaBa
BEILIECTB.

XHAMHUYECKUE peakuuu. PeareHTsl U MpoayKThl peakiuuu. [[pu3Haku XUMUYECKUX PEaKIIUi.
VYcnoBus ux NpoTEKaHUs U peKpaneHns. Peakinuu ropesus. JK30TepMUYECKUE U
SHJOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHHSI MACChl BENIECTB. XUMUUYECKUE ypaBHEHUS. COCTaBIEHNE XUMHYECKUX
ypaBHeHui. UHpopMaIus, KOTOpyro HECET XUMUYECKOE YpaBHECHHUE.

Knaccudukanus XuMuueckuX peakiuii o COCTaBy U YUCITY PEareHTOB U MPOJIYKTOB. THIIBI

XMUMHYECKUX peakuuid. Peakuinu coenuHenus, pa3ioxKeHus, 3aMeleHus: 1 oOMeHa.
Karanuzatopsl 1 katanus.

JdemoHcTpauuu

Komnekuust marepranoB ¥ U3ENIHUNA U3 HUX.

Monenu, ucroiib3yembie Ha ypokax (GU3UKH, OMOJIOTUU U reorpadui.

OO0BEMHBIE U IAPOCTEPHKHEBBIE MOJICTH HEKOTOPHIX XUMUYECKUX BEILIECTB.

Mojenu KpUCTaINTIAYECKUX PEIIETOK.

Cobupanue npubopa A7 MOTy4YeHUS ra3a u IpoBepKa ero Ha TePMETUYHOCTD.
Bosronka cyxoro jibja, oa uiy HagTanuHa.

ArperaTHble COCTOSIHUSI BOJIBI.

Paznenenne 1ByX HECMEMIMBAIOIIUXCS JKUIAKOCTEN C IIOMOLIBIO JACIIUTEILHOU BOPOHKH.
YcranoBka ans GuiIbTpoBaHUs U €€ paboTa.

YcraHoBKa /1715 BeIIapUBaHUs U e€ padora.



Mojenu aJuioTpOITHBIX MOTUGUKAIIUN yTiiepoia

IToptperst 1. 1. MenpeneeBa U BEIUKUX XUMHUKOB.

KopoTkonepuoausiit Bapuant Ilepuoanueckoit cucremsl . . Menneneesa
KoncTpynpoBaHue mapoCcTepKHEBBIX MOJIEIEN MOJIEKYIL.

Amnmapat Kunma.

OnbIThI, MJUTFOCTPUPYIOIINE 3aKOH COXPAHEHHS MAcChl BEIIECTB.

T'openwue pocdopa, pacTBOpEHHE MPOAYKTA TOPEHHS B BOJIC U UCCIICIOBAHUE MOIYICHHOTO
pacTBOpa JTAKMYyCOM .

B3anmopeicTBre COJISTHON KUCIOTHI C IIMHKOM.

[Tonygyenue ruapokcuna meau(Il) u ero pasznoxeHue mpu HarpeBaHUH.

JlaGopaTopHble ONBITHI

O3HakoMJIEHHE € KOJUIEKIIHEeN 1a00paTOPHOM MOCY/IbI.

[IpoBepka npubopa i MoJTy4eHUs Ta30B Ha FTEPMETUYHOCTb.

O3HakoMJIEHHE ¢ MUHEpaJlaMu, 00pa3yIOIIMMH T'PAHHUT.

[IpuroroBieHne reTeporeHHON CMECH MOPOILIKOB CEPBI U JKEJe3a U UX Pa3ACIICHUE.
BsaumoneiicTBue pacTBOPOB XJIOPUJIOB U HOJIUIOB KaJlusl C paCTBOPOM HUTpaTa cepedpa.
[Tonydyenue ruapokcuaa meau(Il) u ero B3anmMoielicTBUE C CEPHOM KUCIOTOM.
B3anmoelictBue pactBopa coapl ¢ KUCIOTOM.

HpOBepKa 3daKOHa COXpaHCHUA MACChl BCHICCTB Ha IIPUMEPE B3aUMOJACUCTBUSA MIEIOYN U
KHCJIOTBI.

[TpoBepka 3aKOHA COXpAHEHUSI MACChl BEIIECTB HA IPUMEPE B3aUMOJICHCTBHS MIEIOYH U COJU
xenesa (I11).

PaznoxeHnne nepokcusia BOJOpoa ¢ MOMOIIbI0 okcuaa mapranna (IV).
3aMelIeHue JKeNe30M MEeIU B MEJJHOM KYIIOpPOCE.
IIpakTnyeckune padoTsl

3HAKOMCTBO C JJabOpaTOpHBIM 000pynoBaHueM. [IpaBuia TexHUKH 0€30MacHOCTH pH padoTe B
kabuHere xumuu. Hexkotopeie Buab! paboT.

AHann3 MoYBEI



Ba:xxHelnmme NpeaACTABUTEC/IN HEOPraHUYE€CKUX BEIECTB. KoaundyecTBeHHBbIE€ OTHOIIEHUS B
XHUMHH

Cocras Bo3ayxa. [Tonstre 06 00bEMHOI J10J1€ KOMIIOHEHTA PUPOJHON T'a30BOM cMecH —
Bo31yxa. Pacuér 06bpEéMa KOMIOHEHTA Ia30BOi CMECH IO €ro 00BEMHOM J10J1e U HA000POT.

Kucnopoa. O3omn. [lonyuenne kucinopoaa. CoOupaHue u pacrio3HaBaHUE KUCIOPO/a.
XUMHYECKHE CBOUCTBA KucJjopoaa: BSaHMOHeﬁCTBHe C MfTaJlllaMH, HEMETaJIlITaMHU U CIIOXKHBIMU
BemectBamu. [IpuMenenne kucinopoaa. KpyroBopor kucioposa B mpupo/e.

Oxcuapl. OOpazoBaHue Ha3BaHUN OKCHIOB 0 WX hopmysiam. CocTtaBieHre GOPMYI OKCHIOB IO
ux Ha3BaHusAM. [IpencraBuTeny OKCUAOB: BOJIA U YTJIEKUCIBIN Ta3, HEraméHasi U3BECTb.

Bopaopon B npupone. ®uznueckue U XMMHYECKHE CBOKMCTBA BOJOPO/IA, €r0 MOJyYCHUE U
MPUMEHEHHE.

Kucnortsl, ux cocraB u knaccudukamnus. Muaukaropsl. Tabnuna pactBopumoctu. ConsiHas u
cepHas KUCIOThI, UX CBOMCTBA U MPUMEHEHHE.

Coun, ux cocTaB ¥ Ha3BaHus. PacTBopuMOCTh cotield B BoAe. [IpeactaBurenu coyei: Xiaopu
HaTpusl, kKapOoHaT HaTpus, pocdar KaabIusl.

[Tocrostnnas ABoraapo. KonunuectBo Bemectsa. Monb. MonsipHas macca. KpatHbie eTMHUIBI
M3MEPEHUS KOJIMYECTBA BEIMIECTBA — MUJUTMMOJIb U KUJIOMOJIb, MUJUTUMOJISIpHAS U
KHJIOMOJISIPHAsI MacChl BEIIIECTBA.

Pacué€Thl ¢ ncnoap30BaHNEM ITOHATHHA «KOJTHMYSCTBO BCIICCTBA», «KMOJISIPHAA Maccay,
«IIOCTOSAHHAs ABoraz[po».

3akoH ABoraapo. MoJsipHbIid 00bEM ra3000pa3HbIX BellecTB. OTHOCUTEIbHAS TUIOTHOCTh
OJIHOTO Ta3a o APYroMy.

KpaTHBIe CAVMHUIBI U3BMCPCHUSA — MHJ'IJ'IPIMOJ'IHpHBIﬁ n KI/IJ'IOMOJ'IHpHBII\/'I 00BEMBI F83006p83HBIX
BCIICCTB.

PacuéThl ¢ mcnoap30BaHUEM ITOHATHH «KOJIUYECTBO BCUICCTBA», «KMOJIAAPHAA Maccay, ((MOJ'IHpHBIﬁ
00BeEM ra3oB», «IIOCTOsIHHAsA ABoraz[po».

PacuéThl ¢ mcnoap30BaHUEM ITOHATHH «KOJIUYECTBO BCHICCTBA», «MOJIIpHAA MacCCa», ((MOJ'IHpHBIﬁ
00BEM ra3oB», «4YUCJI0 ABoraz[po».

I'uapocdepa. KpyroBopoT Bojs! B mpupoae. Puzndeckne 1 XMMUUYECKHE CBOMCTBA BOJIBI:
B3aUMO/JICHICTBUE C OKCUTAMM.

OCHOBaHI/ISI, ux COCTaB. PaCTBOpI/IMOCTB OCHOBaHMHI B Bojie. MI3MeHeHHE OKpaCKu MHAUKATOPOB B
IIEI0YHOMN cpeac. HpeI[CTaBI/ITeJ'II/I HIEeI0YeH: TUAPOKCUBI HATPUS, KaJIUA U KaJIbIHAL.

PactBopuTens n pacrBopéHHoe BemectBo. PactBopsl. PacTBopenue. I'napatel. MaccoBas noss
pacTBOPEHHOTO BellecTBA. Pacu€Thl, CBA3aHHBIE C UCIIOJIb30BAHUEM MOHATHUS «MacCcOBas J0JIst
PacTBOPEHHOTO BEIIECTBA.



JdeMoHcTpanuu

[Tonydyenue kucnopoia pa3aoKeHUEeM IepMaHraHaTa Kajausi U IepoKcuaa
BOJIOPO/JIa.

CoOupanue MeTo/I0M BBHITECHEHHSI BO3/TyXa M BOJIBI.

Pacno3naBanue kuciopoa.

I'openune maraus, xenesa, yris, cepsl U hocdopa B KUCIOPOE.
Komnekuust okcuos.

[Tony4yenue, coOupanue u pacrno3HaBaHUE BOJAOPO/IA.

I'openue Bogopoa.

B3aumopetictBue Bogoposaa ¢ okcuaom meau(1l).

KOJ’IJ’IGKHI/IH MUHEPAJIBbHBIX KUCIIOT.

[IpaBuso pa3daBiaeHUs CEpPON KHUCIOTHI.

Komneknus cosen.

Tabnuiia pacTBOPUMOCTH OCHOBAHUM, KHCIIOT M COJICH B BOJE.
JlaGopaTopHble ONBITHI

[TomyTHEHHNE U3BECTKOBOI BOJIBI IIPH MPOIYCKAHUH YTIIEKUCIOTO rasa.
[Tonyuenue BogOpOIa B3aUMOICHCTBUEM IIUHKA U COJISTHON KUCIIOTHI.
PacrioznaBanue KUCIOT MHAUKATOPAMH.

N3meHeHne okpacku HHAWKATOPOB B IIEIOYHOM cpeie.

O3HaKOMJICHHE C npcriaparaMmu ,I[OMaIHHeﬁ WY IIKOJBHOM allTeYKu — pacTBOpaMu IICPOKCHU A
BOOOpPOAA, CHHpTOBOﬁ HACTOMKH HOJla U HAIATBIPHOI'O CIIMPTA.

IIpakTnyeckne padoTsl

[Tonmy4yenue, cobupaHue U pacro3HaBaHUE KUCIOPO/a.

[Tonmy4yenue, cobupanue u pacrno3HaBaHHE BOJIOPO/JIA.
IIpuroToBiieHnE pacTBOPOB COJIEH C UX 3alaHHOM MacCcOBOM JOJIEH.

OCHOBHBIC KIIACCHI HEOPTaHNYCCKUX COCIUHEHUN



O06o061IeHne cBeIeHN 00 OKCHIaX, UX KIacCH(PUKAIUU, Ha3BaHUSIX U cBOMCTBaxX. CriocoObl
IMOJIYYCHHA OKCUIOB.

OcHoBanusl, WX KJIaccU(UKaIMs, HA3BaHUS U CBOMCTBA. B3aumMoieiicTBUE C KUCIIOTaMH,
KHCJIOTHBIMHU OKCHIaMU U cOJISIMU. Paznoxenne HepacTBOPUMBIX 0CHOBaHU. CriocoObI
MOJIy4E€HHS] OCHOBAHUM.

Kucnotsl, ux xnaccuduxanus u Ha3Banus. O0IIMe XUMUYECKUE CBOMCTBA KUCIIOT.
B3aumoneiicTBue KUCIOT C METaIaMU. DIEKTPOXUMUYECKUH PsiJl HAPSDKEHUN METAJUIOB.
B3anMoeiicTBre KUCIIOT € OKCUAAMH METaJUIOB. B3auMoielicTBUE KUCIIOT ¢ OCHOBAHUSIMHA —
peakuus HelTpanu3anuu. BzaumoaelictBue kuciot ¢ consimu.Ilonydenne 6ecKUCIOPOIHBIXH

KHCJIIOPOACOACpKAINX KUCIIOT.

Comnu, ux kiaccudukanus u cBoiicTBa. B3anmoeicTBre coneit ¢ MetaiiiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumoencTeue coJieit ¢ CosaMu.

I'enetnueckue pAAbI METAJlJIa U HEMCTAJLIA. T'enernueckas cBSI3b MCXKAY KjlacCaMU
HCOPraHNM4CCKUX BEIICCTB.

JlaGopaTopHble ONBITHI

BsauMonelicTBre OKcHIa KaJabIUs C BOIOM.
[TomyTHEHUME N3BECTKOBOM BOIBI.

Peakuus HeliTpanuzanum.

[Tonydyenue ruapokcuna meau (I1) u ero B3ammopelcTBHE ¢ KUCIOTOM.
Paznoxxenue ruapokcuna meau (I1) mpu HarpeBanum.
BzanMmonelicTBue KHCIOT ¢ MeTalJIaMHU.
BzanmonelicTBue KHCIOT C COJISIMU.

O3HaKOMJICHUE C KOJUIEKIIUEN COIEH.
BiaumopneiictBue cynbdara meau(Il) c xenezom.
B3aumoneiictBre coieil ¢ COISIMU.

['eneTnyeckas CBsSI3b Ha IPUMEPE COCTUHEHUN MEH.
IIpakTnyeckne padoTsl

Pemenne SKCIICPUMCHTAJILHBIX 3a1a4.

IMepuoguyeckuii 3axoH u Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB

. . MeHaeieeBa U CTPOCHNE aTOMA



EcTtecTBeHHbIE ceMecTBAa XMMUYECKHUX 3JIEMEHTOB: LIEJIOYHbIE U LIEI0YHO3EMEIbHbIE METAILIIBI,
rajoreHbl, nHepTHBIE (01aropogHbIe) ra3sl. AMGOTEpHOCTh. AMGPOTEPHBIE OKCHIIBI U
ruipokcuabl. KoMmiiekcHble coulu.

Otxkpsitue . . Menneneesbim llepruoanueckoro 3akoHa u cozganue uM Ilepuoauueckoi
CUCTEMbI XUMHUYECKUX IEMEHTOB.

ATOMBI Kak opMa CyIIeCTBOBAHUS XUMUIECKUX 1eMeHTOB. OCHOBHBIE CBEJICHHSI O CTPOCHHU
aToMOB. [loka3aTenabCcTBa CI0KHOCTH cTpoeHust atToMoB. OmbiTel Pesepdopna. [Inanerapuas
MOJIeNIb CTPOCHUS aTOMa.

CocraB aTOMHBIX s/Iep: TPOTOHBI, HEUTPOHBL. OTHOCUTEIBHAS aTOMHAs Macca. B3aumMocBsi3b
MIOHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAs aTOMHAsI MacCay.

Muxkpomup. SnexTpoHbl. CTpOeHHUE 3JEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHUX 3JIEMEHTOB
NeNe 1-20. [TonsiTre 0 3aBEpILIEHHOM 3JIEKTPOHHOM YpPOBHE.

N3otonbl. ®usnyecknii cMbIca CUMBOJIMKH [lepuoanyeckoit cucreMbl. CoBpeMeHHas
dbopmynuposka [leproanueckoro 3akoHa. MI3MeHeHHs CBOMCTB 3JIEMEHTOB B IepHOIaX U
rpymnmnax, Kak QyHKIUs CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTHKa 2JIeMEHTa-MeTala U JIeMEHTa-HeMeTallIa [0 UX MOJIOKEHUIO B
[Tepnoanueckoil cucreme xumuueckux uemeHToB Jl. 1. Menneneesa.

XumMuueckasi cBsi3b. OKHCJINTEIHLHO-BOCCTAHOBUTEIbHbIE pPeakuumn

WNonnas xumuueckast cBsi3b. MloHbI, 00pa3oBaHHBIE aTOMAMH METAJIOB U HEMETaIIOB. CXeMBbI
00pa3oBaHUs HOHHOU CBSA3M JUIsl OMHAPHBIX coelMHEeHUH. IOHHbIe KPUCTAUINYECKUE PEIIETKU U
(buznyeckue CBOMCTBA BEIIECTB C 3TUM THIOM peti€Tok. [loHsTre 0 GopMynbHON eUHUIIE
BEIIECTBA.

KoBanenTHas xumuueckast cBsi3b. JJIEKTPOHHBIE U CTPYKTYpHBIE (hopmyibl. KoBanenTHas
HenoJigpHast cBsi3b. CxeMbl 00pa30BaHMs KOBAJIGHTHOM CBS3H JIJ1s1 OMHAPHBIX COEIMHEHU.
MonekynspHble U1 aTOMHbBIE€ KPUCTAJUIMUYECKUE PENIETKU, U CBOMCTBA BEILIECTB C 3TUM THUIIOM
PELIETOK.

DNEeKTPOOTPULATENBHOCTD. Psnt anekrpooTpunarensHocTy. KoBaneHnTHas nossipHas XUMHYECKas
cBs3b. Jlunosus. Cxembl 00pa3oBaHMsI KOBAJIEHTHOH MOJIAPHOM CBSI3M JUIsl OMHAPHBIX
coeuHeHU. MoJIeKyJIIpHbIE U ATOMHBIE KPUCTAJUINYECKUE PEIIETKH, CBOMCTBA BEILECTB C ATUM
THUIIOM PELIETOK.

Metannnyeckas XMMHYECKas CBI3b U MeTaIn4ecKas KpUCTaJLNINICCKas peméTKa. CsoiicTBa
BCIICCTB C 3TUM THUIIOM peIJ_IéTOK. Enunas nprupoaa XUMHUUICCKUX CBSI3EH.

Crernenb OKHUCIICHUS. CpaBHeHI/Ie CTCIICHU OKHCJICHHUA 1M BAJICHTHOCTH. HpaBI/IJIa pacqéTa
CTEIIEHEW OKHUCIICHUS 10 (I)opMynaM XHUMHUYECKHUX COCAUHEHUI.

OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuu. OHpeI[eJ'ICHI/IC CTEIIeHeW OKUCIICHUS JJIsI
9JICMCHTOB, 06pa3y101u1/1x BCIIICCTBA Pa3HbIX KJIACCOB. Peakuun noHHOTO oOMeHa 1
OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHBIC PCAKIIUU. OKUCIIUTENb U BOCCTAHOBHTCIIb, OKHUCJICHUC U



BoccTaHoBiieHHe. COCTaBICHNUE YPaBHEHHH OKUCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITHIA
METO/IOM 3JIEKTPOHHOTO OanaHca.

JlemoHCcTpanyu

Buneo ¢parments! u cnaiinel «MloHHass XUMUYECKast CBSI3b ».
Kosnexnus BemecTs ¢ MOHHOM XUMHUYECKOU CBS3bIO.

Mopenn HOHHBIX KPUCTAJUIMYECKUX PEIIETOK.

BuneodparmenTs! u cnaiiapl «KoBaneHTHass XUMUYECKast CBSI3bY.
Kosneknus BemecTB MOJIEKYJISIPHOTO M aTOMHOTO CTPOEHHSL.
Mogenn MONEKYJIIPHBIX U ATOMHBIX KPUCTAJUTMYECKUX PEIETOK.
BuneodparmenTs! u crnaiipl «MeTaandeckas XUMUYecKas CBS3bY.
Komnexnus «MeTaibsl ¥ CIIaBb».

BsaumoneiicTBue HKa ¢ cepoi, coastHOM kucaoToit, xiopuaom meau (II).
l'openue maruus.

B3anmopeiicTBre XJIOpHOW U CEPOBOAOPOTHOMN BOIBI.
JlaGopaTopHble ONBITHI

HsroroBnenne MOJCIIH, I/IJ'IJ'II-OCTpI/IpyI-OH_Ieﬁ CBOMCTBA METAJUTMYECKOM CBS3U

9 knacc
IloBTOpEeHue u 00001IeHHE CBeIeHUIT 110 Kypcy 8 Kiacca

bunapusie coenunenus. OKcuabl coneoOpasyrome u Hecoyeodpasyromue. ['uIpoKcuIb:
OCHOBaHUs, aM(pOTepHBIC, KUCIOThL. CpeaHue, KUCIble, OCHOBHBIC COJIH.

O06o01IeHre CBeICHU 0 XUMHYECKUX peakiusXx. Kiaccudukanus XMMUYECKUX PEaKIuid 1Mo
Pa3IMYHBIM OCHOBAHHSIM: COCTaBY U YHCIy PEarupyrox u o0pa3yromnuxcs BemecTs,
TerioBoMy 3¢ (deKTy, HampaBIeHUIO, U3MEHEHHIO CTETIEHEH OKHCIEHUS DIIEMEHTOB,
00pa3yoIuX pearupyoIiire BemecTa, ¢a3e, NCIoIb30BaHUIO KaTallu3aTopa.

Ilonsatue o CKOpOCTHU XHMHUYECKOH pCaKknuun. (DaKTOpLI, BJIMAOINHUE HA CKOPOCTHh XUMHWYCCKUX
peaKHHfIZ mpupoaa pearupyromux BCIICCTB, UX KOHICHTpalusd, TEMIICpaTypa, IJIOIadb
COIIPUKOCHOBCHUS, HAJINYNEC KaTaJIn3aTOpAa. Karamus.

JdeMoHcTpanuu

O3HaKOMJICHHE C KOJUICKIHUAMHA MCTAJIJIOB 1 HEMCTAJIJIOB.



O3HaKoOMJIEHHE C KOJUICKIIUSIMU OKCUJIOB, KUCIIOT U COJICH.

3aBUCUMOCTb CKOPOCTH XUMUUYECKOU PEaKIUK OT MPUPOAbl PEarupyroIINX BEIIeCTB.
3aBUCUMOCTb CKOPOCTH XUMUUYECKOU Peakliui OT KOHIEHTPAIMHU PEarupyronX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUUYECKOU PEaKlUu OT IUIOIIAN

CONIPUKOCHOBEHUS PEarupyromnX BEeIEeCTB («KUTISIIUANA CIIO).

3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEaKIUU OT TEMIIEPATYPhl PEarupyroIuX BEIIECTB.
JlabopaTopHble ONbITHI

B3anmopeiicTBre aMMuaka v XJ0poBOIOPOA.

Peakuus Helitpanuzanmm.

Hab6nrogenue TemnoBoro apdexra peakiuu HEUTpaTnu3ainm.

B3aumonetictBue cepHoit kuciaothl ¢ okcuaom menu (11).

Paznosxenue mepokcuaa BOJIOPO/Ia ¢ TOMOIIBIO KaTana3bl KapToderns

3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMK OT MPUPOIbl PEarupyrolIuX BEIIECTB Ha TPUMEpe
B3aUMO/ICHCTBUS pacCTBOPOB THOCYIb(haTa HATPUS U XJIopuaa Oapus, THOCYAb(haTa HATPUS U

COJISTHOM KUCJIOTEL

3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEaKIIMK OT MPUPOIbl METAJIIOB MPU UX B3aUMOJCHCTBUHU C
COJISIHOM KUCJIOTOM.

3aBHCHMOCTH CKOpPOCTH XUMHYSCKOM p€aKknuu OT MPpHUPOABLI KUCIIOT IIPHU BSaHMOﬂeﬁCTBHH Hux c
KCIJIIC30M.

3aBHCHMOCTH CKOpPOCTH XUMHYSCKOM p€aKknuu OT TEMIIEPATYPHI.
3aBHCUMOCTh CKOpPOCTH XUMHWYECKOH p€akuun OT KOHOCHTPAIIUH.

3aBHCUMOCTh CKOPOCTH XUMHWYECKOH peaKkiuu OT IJIOIaAu COIIPUKOCHOBCHUS PEArupPyrOIINUX
BCIICCTB.

3aBHCHMOCTh CKOpPOCTH XHUMHUYECKOMN PCaKInu OT KaTaJIrn3aTopa.

XHMHYECKHE PEaKIHH B PACTBOPAX YJIEKTPOJIHTOB

[Tousitue 06 BHCKTPOHHTHQCCKOIZ JUCCoranu. 9HCKTpOJ’II/ITLI W HEOJICKTPOJIUTHI. MexaHu3M
AUCCONUAINH IJICKTPOJIMUTOB € PA3JIMYHBIM XapPAKTCPOM CBA3H. CreneHn BHCKTPOHHTquCKOﬁ
JAUCCOoIMallu. CunbHbIC U c1a0bIe QJICKTPOJIMTHI.



OCHOBHBIE TIOJIOKEHUS TEOPHUH AIEKTPOIUTHYCCKON qucconnanuu. Kimaccupukamnus HOHOB U UX
cBoiicTBa. KHCIIOTBI, OCHOBaHHMSI M COJIM KaK AIEKTPOJIUTHL. VX KilacCupuKanus U JUCCOIUAITHSL.

OOm1re XMMUYEeCKHe CBOMCTBA KUCIIOT: U3MEHEHNE OKPACKH UHIMKATOPOB, B3aUMOJICHCTBHUE C
MeTaJlJlaMH, OKCUJIaMH ¥ TUAPOKCUAAMH METAJJIOB U COJISIMUA. MoJIeKy s ipHbIE U HOHHBIE

(oHBIE M COKpAIIEHHBIE) YPAaBHEHUS PEAKLIMM.

XHWMHUYECKUI CMBICII COKpPAILIEHHBIX YPABHEHHN. Y CIOBUS IPOTEKAHUS PEAKLIUA MEK Y
JIEKTPOJIMTAMHU 10 KOHIIA. P11 akTHUBHOCTH METaJUIOB.

OO01mre XuMHYECKHE CBOMCTBA MIEJI0OYEH: B3aMMOICUCTBUE C KUCIIOTaMU, OKCHAAMHU
HEMETAJJIOB, coIsiMU. OOIIHe XUMUYECKHUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM:

B3aUMO/ICHCTBUE C KMCIOTAMHU, PA3JI0KEHUE IPU HATPEBAHUU.

OO0mue XuMHUIECKHE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KHCIOTAaMH, IIEI0YaMH,
COJISIMH ¥ MeTaJUIaMH. B3anMoaelicTBHE KUCIBIX COJIEH CO IIEJIOYaMHU.

IM'uaponus, kak 0OMEHHOE B3aMMOICHCTBHE COJIEH ¢ BOJION. [ MApOIN3 COM CHIIBHOTO
OCHOBaHUS U cl1aboi KUCAoThl. ['Maponau3 conu cnaboro ocHoOBaHuUs U CHIIbHOM kucnoThl. [1lkana

pH.

CBoiICTBa KHCIIOT, OCHOBAaHUI, OKCUJIOB U COJIEN B CBETE TEOPHUH IEKTPOJIUTUUECKON
JIMICCOLIMAIIMU ¥ OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

JdemoHcTpaumnu.

HcnbiTaHne BEECTB U UX pacCTBOPOB Ha 3JIEKTPOIIPOBOIHOCTb.
3aBUCHMOCTD EKTPONPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTPALMH.
OrnpeneneHue xapakTepa cpeibl B pacTBOpPax CoJie.

JlaGopaTopHble ONBITHI.

Juccouunanus ciiadblX 3JIEKTPOIUTOB HA PUMEPE YKCYCHON KUCIOTHI.
N3meHeHne okpacku MHAUKATOPOB B KMCIIOTHOM cpee.

Peaknus HeliTpanu3anuu pacTBOpa WIEIOUN PA3IUYHBIMU KHUCIOTAMU.
[Tonyuenue runpokcuna meau (I1).u ero B3aumoieiicTBIE ¢ pa3IMYHBIMU KHCIOTAMHU.
BiaumoneiicTBue cHiIbHBIX KUCIOT ¢ okcuaom Meau (II).

B3anmonaeincTeue KUCIOT ¢ METAIIIAMH.

KauecTBeHHas peakiiys Ha KapOOHAT-HOH.

[TosmydeHnue CTyaHsI KPEMHUEBOUN KHUCIIOTHI.

KauecrBennas pCaKnus Ha XJIOPpU/ - NN Cy.l'IL(i)aT-I/IOHBI



W3MeHeHne oKpacku MHAMKATOPOB B IIEJIOUHON cpelie.
B3anmMoericTBre menoyen ¢ yrileKUCIIbIM ra30M.
KauecTBennas pCaKknusd Ha KaTUOH aMMOHUS.

[Tonyuenue runpoxcuna meau (I11) u ero paznoxenue.
B3aumopeiicTBue kapOOHATOB C KUCIOTAMH.

[Tonyuenue runpoxcuna xenesa(lll).

BsaumoneiicTBue xene3a ¢ pactBopoM cyiabhara meau (1)
IIpakTnueckune padoThl

CBolicTBa KUCJIOT, OCHOBAHU, OKCUIOB U COJIEH B CBETE TEOPUU DIEKTPOIUTHUUECKON
JMCCOLIMAIIMU ¥ OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIX peaKnit

HeMmeTaabl 1 ux CoeJMHECHUA

CrpoeHune aToMOB HEMETAJIOB U UX nojiokeHue B [leproandeckoit cucreme. Psn
ANIeKTpoOoTpHUIaTeNbHOCTU. KpucTaminueckre peméTki HEeMETauIoB — MPOCTHIX BEIIECTB.
Amnorponus u e€ npuunHbl. PU3ndeckue cBoicTBa HeMeTaIoB. O0Me XUMHUYECKHE CBOMCTBA
HEMETAIIJIOB: OKHCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE.

raJ'IOI"eHI)I, CTPOCHUC UX aTOMOB U MOJICKY!II. dusznyeckne U XMMUYECKHE CBOMCTBA raJIOT€HOB.
3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB T'aJIOTEHOB B 3aBUCHMOCTH OT HX ITOJIOJKCHUS B
Hepnozu/meCI(oﬁ CUCTEME. HaXO)K,I[GHI/Ie TaJIOr€HOB B IIPHUPOJAC U UX IMOJTYUCHHUC. 3HaueHne u
IIPUMECHCHUEC I'aJIOI'CHOB.

Fa.]'IOl"eHOBOI[OPOIH)I N COOTBETCTBYIOIIMEC UM KHCJIOThI: IIJIABUKOBAs, COJIAHAA,
6p0MOBOI[OpOI[HaH, HOI0BOJAOpOaAHAL. FaJ’IOI‘eHI/II[BI. KadgecTBeHHbIC PE€aKIMK Ha raJIOr€Hu -
HMOHBI. HpI/IMCHCHI/Ie COG,I[I/IHGHI/Iﬁ rajJJoreHoB U UX OHMOJIOrHYecKas POJIb.

O6mas xapaktepuctuka anemMeHToB VIA-rpynmnsl. Cepa B mpupo/ie u €€ moydeHue.
AnnoTpornHbie MOIU(UKAIIMY CEPBl U UX CBOMCTBA. XUMHUYECKHE CBONCTBA CEphI U €&

IIPUMCHCHUC.

CepoB0o10pO/I: CTPOEHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYECKHE CBOMCTBA, MOJydYeHUE U
3HadyeHue. CepoBogopoanas kuciota. Cynbhuasl ¥ ux 3HaueHue. JIroMuHOOopHI.

Oxcun cepsl (IV), ceprucras kuciora, cyabpuTsl. KauecTBeHHas peakius Ha Cylnb(QUT-HOH.

Oxcun cepsl (VI), cepHas kuciota, cynbdarsl. Kpucramnoruaparsl. KauecTBeHHas peakius Ha
cynbdar-uoH.

CepHas KuCIIOTa - CUIIbHBIHN 271eKTposuT. CBOMCTBA pa30aBiIeHHON CEpPHON KUCIIOTHI, KaK
TUIMYHON KUCIIOTHI: B3aUMOJECHCTBUE C METAJUIAMH, OCHOBHBIMHU U aM(OTEPHBIMU OKCHIAMH,



OCHOBAaHHUAMMU U aM(i)OTeprIMI/I TUAPOKCUAAMH, COJIAMU. KauecTBenHnas pCaKknus Ha Cy.HB(I)aT-
HOH.

OOm1ast XxapakTepUCTUKA AIEMEHTOB VA-rpynibl. A30T, CTPOCHHE aToMa U MOJIEKYIIbI.
du3nyecKkue U XMMUYECKHUE CBOIICTBA U IPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €TI0
OHMOJIOTHYeCKast POJIb.

AMMHaK, CTpOSHHE MOJICKYIbI B (pr3HUYecKre CBOWCTBAa. AMMHUAYHAs BOJA, HAIIATHIPHBIN CIIUPT,
rujpaT aMmmuaka. JJoHopHO -aKkIenTOpHbINA MEXaHU3M 00pa30BaHUs KATUOHA aMMOHHSI.
BoccranoBurenpHble cBoiicTBa aMMuaka. Coau aMMOHUS U UX puMeHeHune. KauecTBeHHas
peakuys Ha KaTHOH aMMOHMUSL.

Oxcuzpl a30Ta: HeCOJIe00pa3yoLUe U KUCIOTHbIE. A30TUCTast KUCIOTA U HUTPUTHI. A30THasI
KHCJIOTAa, €€ TIoJlydeHue U cBoricTBa. Hurpartsl.

®docop, ctpoenue aroma u autotponus. Pocunpl. ochun. Oxeun pocdopa(V) u
oprodochopnas kucnora. Pocdatrel. DochopHbie ynodpenus. MHCEKTULIHU B

O6mras xapakTepucTuka 3neMeHToB [V A-rpynmnel: 0cOOEHHOCTH CTPOEHHUS aTOMOB, ITPOCTHIX
BEIIECTB M COEAMHEHU B 3aBUCHMOCTH OT MOJIOKEHHUsI 371eMeHTOB B [lepuoanueckoit cucreme.
VYrneposa. AmnotponHbie MOIUGUKAIIIKU: anMas, TpadhuT. AMOpGHBIN YriIepoa U ero copTa:
ca)ka, aKTUBHPOBAHHBIN Yroib. AncopOuus. XuMHUYEeCKHe CBOMCTBA yriiepo/a.
Kokcoxumuueckoe npon3BoACTBO U ero npoaykius. KapOup.

Oxkcun yraepona(Il): ctpoeHune Mosekyibl, oTydeHue u ero cBoiictsa. Okcua yraepona(IVv):
CTPOEHUE MOJIEKYJIbI, TOJYYEHUE U €r0 CBOMCTBA. YTOJIbHAsA KUCI0Ta. COMM YroJdbHON KUCIIOTHI:
KapOOHaThI U THIPOKapOOHaThl. TexHudyeckas ¥ MUIIeBas coJa.

Heoprannueckue u opraHuyecKue BeIecTBa. YJIeBOJOPOIbl. XUMUUYECKOE CTPOCHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0OK COCTUHEHHUS aTOMOB B MOJICKYJI€ 110 BaJICHTHOCTH.

Mertan, 3TaH, KaK IpeJeibHbIe YTIEBOAOPOIbl. DTUIICH U alleTHIICH, KaK HelpeeIbHbIe
(HeHachIIIEHHbIE) yIriIeBOJ0poabl. ['openue yriaeBonaopooB. KauecTBeHHbIE peakiiuy Ha
HemnpeenbHbIe COSTUHEHHUS.

DTUIIOBBIN CIHPT, €ro MoJIyueHue, MpUMeHeHue U (pu3nojgorudeckoe aericreue. TpéxaTroMHBbIi
cnupt rauiepud. KauecTBeHHas peakiivs Ha MHOTOATOMHbBIE CIHPTHL. YKCYCHas -
MIpe/ICTaBUTENb Ki1acca KapOOHOBBIX KUCIIOT.

Kpemnuii, crpoenue ero atoma u ceorictsa. Kpemuuii B npupoae. Cununmasl U cuiiad. Okeua
kpemuus(1Y). KpemHueast kucnora u €€ Comu.

ITpounsBosacTBO cTekna u neMeHTa. [IpoayKkuus cunmkaTHOW NPOMBIIIJIEHHOCTH: ONITHYECKOe
BOJIOKHO, KepaMuka, Gpapdop, pasHc.

OnTuueckoe BOJIOKHO.
Hemeranns! B npuponac. (I)paKI_II/IOHHaSI MEPETOHKA ) KUIAKOTO BO3/JyXa KaK croco0 MOJIy4YCHUs

KHCIIOpOoa, a30Ta, aprona. [lonyuenue pocdopa, kpeMHus, Xj10pa, ioaa. IIeKTPoIH3
pacTBOpOB.



[Tosmydyenune cepHOM KUCIOTBL: ChIPbE, XUMH3M, TEXHOJIOTHUYECKAsE CXEMA, METOJI KUIISLLErO CJIOA,
MIPUHLIUIIBI TETNI0O0OMEHa, MPOTUBOTOKA U LIUpKyIsiuu. OneyMm. [Ipous3BoacTBO aMMuaka:
CBIPBE, XUMU3M, TEXHOJIOTUYECKAS CXEMA.

JlemoHCcTpanyu

Komnexnus HemeTaiuos.

Monenu KpucTaNInYeCKUX PEIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
['opeHne HeMeTayIoB - MPOCTHIX BEIIECTB: cephl, pochopa, TPEeBECHOTO YIIIs.
OO0pa31ibl TaJoreHoOB - IPOCTHIX BEIIECTB.

BriTecHenue xsopa 6poMoM Ui oJja U3 pacTBOPOB MX COJIEH

Konnekuust npupoAHbIX COEAUHEHUH XJI0pa.

B3anmopeiicTBre cepbl ¢ METAIIAMMU.

I'openue ceprl B KUCIOpOIE

Konnexkuust cynbuaHbIX pya.

KauecTtBenHnas peakuus Ha cyabGUA-UOH

OO6yrnuBaHre OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOM CEPHON KHCIIOTOM.
Huarpamma «CocTaB BO3IyXa».

[Tonyuenue, coOupanue u pacrio3HaBaHUE aMMHAKa.

Pa3noxxenue 6uxpoMara aMMOHUS.

Pa3znosxeHue HUTpaTa Kaausi U TOPEHUE APEBECHOTO YTOJbKa B HEM

O06pa3ibl NpUpOIHBIX coearnHeHuii pocdopa.

Komnekuust «O6pa3iibl NpUpoIHBIX COSAMHEHUN YIIIepoiay

Mogenu MoneKysl MEeTaHa, 3TaHa, TWICHA U alleTUJICHA.

BsaumoneiicTBue sTuneHa ¢ OpoMHOI BOJAOH U pacCTBOPOM MepMaHTaHATa KaJIHs.
OO1u1re xMMHUYecKre CBOMCTBA KUCIIOT HA PUMEpPE YKCYCHOM KUCIIOTHI.
KauecTtBenHas peakuus Ha MHOTOATOMHBIE CIIUPTHI.

Komnekuust «O6pa3iibl IPpUPOTHBIX COSIMHEHUH KPEMHUS.

KOJ'IJ'ICKL[I/U{ CTCKJIa, KEpaMUKH, IEMCHTA U W3JeIINI U3 HUX.



Koutekuus npoaykiuuu CUIMKATHON TPOMBILIJIEHHOCTH.
Komnekuus «IIpupoaHpie cOEAMHEHNST HEMETAILIOBY.
JlabopaTopHbIe ONbITHI

Pacno3naBaHue rajioreHuA-uOHOB.

KauecTBeHHBIC peakIuy Ha Cyab(aT-uOHEI.

KauectBenHnas peaxius Ha KAaTHOH aMMOHUS.

XHUMUYECKUE CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.
KauectBennsie peakmuu Ha GocdaT-uoH.

[Tony4yeHue u CBOMCTBA YTOJIBHON KUCIIOTBHI.

KauecTtBeHHas peakiiys Ha KapOOHAT-HOH.

[IponyckaHue yriekuciaoro raza yepes pacTBOp CHIMKaTa HaTpus.
[IpakTrueckue pabOThI

N3ydeHune CBOMCTB COSTHOM KUCIOTBHI.

N3ydeHune CBOMCTB CEpHOU KUCIIOTHI.

[Tosnydenne aMMuaka 1 U3y4eHHe €ro CBOMCTB.

HonyquI/Ie YIIJICKHUCIIOro ra3a u U3yd€HUE €ro CBOJCTB.

Merannsl 1 uxX COCIANHCHUA

[Tonoxenue metamioB B [lepuoauyeckoit cucteMe xumuueckux anementoB JI. M. Menaeneena,
CTPOEHHE UX aTOMOB U KPUCTAIJIIOB. MeTasuindeckas CBsi3b M METAJUIMYECKasi KpUCTAJIInYecKas
pemérka. GU3NYECKUe CBOMCTBA METAJIJIOB: JIEKTPO- U TEIIONPOBOJHOCTD, OTpaXKarolast
CIOCOOHOCTB, TNTACTHYHOCTD. CITIaBbl YEPHBIC U [IBETHBIC.

MeTtanibl Kak BOCCTAHOBUTEIHN. DINEKTPOXUMUYECKUN psAll HanpsbKkeHui. B3anmonericteue
METAJUIOB C HEMETAJIJIaMHU, OKCUJAMH, KUCIOTAMH, COISIMU. AJTFOMUHOTEPMHUSL.

CTpOGHI/IC ATOMOB U ITPOCTBIX BEHICCTB LICJIOYHBIX METAJIIIOB. 3aBUCHMOCTD (I)I/I3I/I‘-ICCKI/IX u
XHMHUYECKHUX CBOMCTB IIEI0YHBIX METAIIOB OT 3apsA0B SAACPp UX aTOMOB. OKCI/II[BI U THAPOKCUABI
IICJIOYHBIX MCTAJJIOB, UX ITOJTYUCHHUC, CBOﬁCTBa, MIPUMCHCHHUC. Baxwneiinne coju MeI0YHbIX
METAJlJIOB, X 3HAYCHHUC B ’)KUBOM M HEXKUBOU IprUpOAC U B )KU3HU YCJIIOBCKA.

CTpOCHI/IC ATOMOB U IMMPOCTBIX BCIICCTB CJIOYHO3CMCIILHBIX METAJIJIOB. 3aBUCHUMOCTb
(1)I/I3I/ILICCKI/IX U XMMHUYECKHX CBOMCTB II[€I0OYHO3EMEILHBIX METAJIJIOB OT 3apA0B AACp UX
aTOMOB. OKCI/I,[[LI U TUAPOKCUABI HICIIOYHO3EMCIIbHBIX METAJIJIOB, UX ITOJTYUCHHUC, CBOIMCTBA U



IIpUMEHEeHHe. BaxkHenmune cony mEIOYHO - 3¢MEIbHBIX METAJUIOB, UX 3HAYEHUE B IIPUPOJIE U
XKHU3HU yenoBeka. KapOoHaTel u ruipokapOOHATHI KaIbIIHSL.

XKécTrocTh BOJIBI: BpeMeHHas ¥ MOCTOsiHHAsL. CIIOCOOBI yCTPAHEHUS BPEMEHHOM KECTKOCTH.
Crnioco0bl ycTpaHeHust TOCTOSHHOMU sk€cTKOCTU. MoHuThl. COeTMHEHNS AIIOMUHUS B IIPHPO/IE.
Xumudeckue cBorcTBa amoMunus. OCOOEHHOCTH OKCH/Ia U THAPOKCU]IA ATFOMUHUS KaK
aM(pOTEePHBIX COeTMHCHMH. BaxkHelmme comm aroMuHuS (XJI0pU, CyIbdar).

OcobenHocTu cTpoeHUs aroMma xenesa. JKeneso B mpupoje. Baxkuelmue pyapl xkene3a. OKCHIIBI
u ruapokcubl xeneza(ll) u sxenesa(Ill). Conu xeneza(1l) u xxeneza(lll). O6Hapyx eHne HOHOB
KaTHOHOB eJie3a B pacTBOpE. 3HAUCHUE COCIMHECHUN JKeTe3a.

Koppo3sus xumudeckast v 2JIEKTPOXUMUYECKasl. 3aliuTa METAIIOB OT KOPPO3UU. MeTaiuibl B
MpHUpoJie: B CBOOOTHOM BUJIE U B BUJIE coenquHeHui. [lonstue o metamtypruu. YépHas u
1BeTHas MeTautyprus. [lupomeTamyprus, THAPOMETAILTYPT s, JJIEKTPOMETAJUTYPTHs.
Jomennsrii nporecc. [lepepaboTka dyryHa B cTaib. DJIEKTPOJIM3 PACILIABOB.

JdeMoHcTpauuu

Oxkpacka miaMeHH COeTMHEHUSIMH MIEeTOYHBIX METAJIJIOB.

Oxkpacka miaMeHH COeTMHEHUSMH MIET0YHO3EMENIbHBIX METAJIOB .

T"amenune u3BecTH BOOOM.

VYcrpanenue BpeMEeHHOM KECTKOCTH KUTITYEHUEM U JJ0OaBKOM COJIBI.

VYcTpaHneHue MOCTOSIHHON KECTKOCTH JO0OABKOM COJIBI.

Kosnexuust npupoiHbIX COETUHEHUIN aTFOMUHUS.

[Tonyuenue ampoTepHOro rUAPOKCUAA ATIOMUHUS U HCCIIEOBAHNE €T0 CBOKCTB.
Boccranosnenune menu u3 okcuna meau(Il) Bogopomom.

JlaGopaTopHbie ONBITHI

BiaumoneiictBue xxenesa ¢ pactBopoMm cynbdara meau(Il).

[TonyyeHue n3BECTKOBOM BObI U OIBITHI C HEM.

[Tonyuenue runpoxcunos xenesa(ll) u (I110).

KauecTBeHHbIE peakli Ha KATUOHBI Keje3a

IIpakTnyeckune padoTsl

[Tomy4yeHue sxecTKOM BOJBI U CLIOCOOBI €€ yCTpaHEHus!.

Pemenne SKCIICPUMCHTAJILHBIX 3a1a4 110 TEMC «MeTably.



XHUMHS U OKpYKarolas cpena

Crpoenue 3eMin: 11po, MaHTHA, 3eMHAs KOPa, IX XUMHUYECKHH cocTaB. JIutocdepa u eé
XUMHUecKuil coctaB. Munepansl. Pynel. Ocagounsie noposl. [lone3Hbie uckonaemsle.
XUMUYECKUH COCTaB rUpocdepbl. XMMHUECKHH COCTaB aTMOCHEPHI.

HcTouyHnkn XMMUYECKOTO 3arps3HEHUs OKpYXarolen cpepl. [ 1o0anbHbIe SKOJIOTHYECKre
poOJIeMBI YeJIOBEUSCTBA: TAPHUKOBEIN 3(D(PEKT, KUCIOTHBIE JOXK/IH, 030HOBBIC JBIPHIL.
Mex1yHapoAHOE COTPYAHUUYECTBO B 00JIACTH OXpaHbl OKPYXAIOIIEH cpeibl OT XMMHUYECKOTO
3arpsi3HEHUS. «3eIEHast XUMHUS.

JlemoHCcTpanmu
Koutekuyst MuHEpanaoB U TOPHBIX TOPO/I.

Komnekuus «Pynpl metaninony.

O60011eH1e 3HaHU| IO XMMHH 32 KypC OCHOBHOM IIKOJIBI.
[ToaroroBka kK OCHOBHOMY rOCYJapCTBEHHOMY 3K3aMEHY

Crpoenne aToma B COOTBETCTBUH C MOJIO)KEHUEM XUMHUYECKOTo 3ieMeHTa B [lepuoanueckoi
cucreme. CTpoeHHE BellecTBa: XUMUYECKasl CBSI3b U KPUCTAJUIMYECKUE PEIIETKU. 3aBUCUMOCTD
CBOMCTB 00pa30BaHHBIX AJIEMEHTAMU MPOCTHIX BEUIECTB (METANIOB, HEMETAJUIOB, OJIarOPOTHBIX
ra3oB) OT IMMOJIOKEHHUS 7eMeHTOB B [leprnoanueckoit cucreMe. TUTONOTHST HEOPTaHUIECKUX
BEIIECTB, JIEJICHUE WX Ha KJacchl U rpynnsl. [IpencraBurenu.

HpI/I3HaKI/I 1 YCJIOBHS NPOTEKAHUA XUMHUYCCKUX peaKHHfI. Twurmoorus XUMHYECKUX peaKuHﬁ 110
Pa3JIMIHBIM OCHOBAHUSM. PeaKHI/II/I HOHHOTO 00MeHa. OKUCIUTENHHO-BOCCTAHOBUTENLHEIE
pCaKIuu.

XuMudeckue cBOlCcTBa IMPOCTBIX BECIICCTB. XapaKTepHHe XUMHYECKHE CBOMCTBA

C0JICOOPA3YIOIIMX OKCUJIOB, THAPOKCUIOB (OCHOBAHUM, KMCIIOT U aM(OTEPHBIX THIPOKCHUIIOB),
COJIEN.

TemaTnueckoe niannpoBanme (8 kiacc)

Ne ypoxos || Ha3panue paznena, rias KonnyectBo yacos |
Bcero | N3 Hux (popmMbI KOHTPOJIS) |
KOHTPOJIBHBIX MPAaKTUYECKUX
pabot pabot
1 HauanbHble noHaTUs U 20 1 2

3aKOHBI XUMHUH

2 Baxueiimme 18 1 3
MIpEJICTaBUTENH




HEOPraHMYeCKUX
BEIIECTB.
KonnuecrBenunie
OTHOIIIECHUS B XUMHHU

3 OCHOBHbBIE KJIACCHI 10 1 1
HEOPraHUYECKUX
COeqUHEHUN

4 [lepuoanyecknii 3aK0H U 8 - -
[Iepnonuueckas
CUCTEMa XMMHUYECKHUX
anemenToB [[. 1.
MenneneeBa u CTpOCHHE
aToma

5 Xumuueckas CBSI3b. 9 1 -
OKHUCIIUTEIIBHO-
BOCCTAaHOBUTEILHEIE
peakuu

(ep]

IToBTOpEHue | 3 | | - |

[Mrroro I 68 | 4 I 5 |

IIpakTHyeckne padboTsbl

IIpakTuyeckasi padora Nel. «IIpaBuna TexHuku 6e30mMacHOCTH MPH pabOTe B KaOMHETE XUMUHU
[Tpuembr oOparieHus ¢ J1abopaTopHBIM 000PYIOBAHUEM U HarpeBaTeIbHBIMHU MPUOOPAMI.

IIpakTuyeckas padora Ne2 «AHanu3 NOYBBD)
IpakTHyeckasi padora Ne3 «[lonydyeHue, cobupanue u pacrmo3HaBaHUE KHCIOPOIay
IIpakTuyeckasi padora Ned «Ilonydyenue, coOupaHue u pacrio3HaBaHHUE BOJAOPOIa»

IIpakTuyeckas padora NeS «lIpurotoBieHue pacTBOPOB COJIEH € UX 3aIaHHON MacCOBOM
oJei»

IIpakTHyeckasi padora Ne6 «PemeHue skCriepuMEHTaIbHBIX 33124

KonTpoJsbHbie padoTsl
Kontpoabsnas padora Nel o reme «HavanbHble TOHATUSA U 3aKOHBI XUMUW»

KonTpoabHnas padora Ne2 teme: «BaxHelue npeacTaBUTENN HEOPTAHUUECKUX BELLIECTB.
KonnuecTBeHHbIE OTHOIIEHUS B XMMUID)

KonTtpoabsHnas padora Ne3 o reme: «OCHOBHBIE KJIAaCChl HEOPTAaHUYECKUX COESIUHEHUN»

Kountpoabsnas padora Ned o remam: «I13 u [ICXDO» u «Xumnueckas csa3p. OBPy



HpHMepHLIe HalnpaBJCHUA leOGKTHOﬁ JACATCJIBbHOCTH oﬁyqammnxcm

I'eorpadust XUMUYECKUX HA3BaHUH.

I/ICTOpI/IH OTKPBITUA XUMHWYCCKUX 3JICMCHTOB.

ButamMuubl 1 ©X POJIb B )KU3HCACATCIILHOCTH YCJIOBCKA.

Bnusguue BUIoB XUMHUYECKOW CBSI3M Ha CBOMCTBA BEILECTB.
BnusiHue metona 3aMopaKUBaHUs HA Ka4€CTBO MUTHEBOUM BOBI.

BinsiHue MUKpPO3JIEMEHTOB HA OPraHU3M PaCTCHHI.

Bona, koTopyro MbI IbeM
Bo3nyX, KOTOPBIM MBI JBIIIUM

3HavYeHHE PacTBOPOB JJIsi OMOJIOTHUH M MEIUIIMHBI.

Kucnorasie OCaJKu: UX NprUposa U nNoCaCaACTBUs.

Conp — 0e3 BUHBI BUHOBATAS.

TemaTruueckoe miiannposanue (9 kiacce)

Ne
YPOKOB

HasBanue pasnena, rias

KomnnyectBo yacos

Bcero

N3 Hux (hopMBI KOHTPOJIS)

KOHTPOJILHBIX MPaKTUIECKUX
pabot pabot

[ToBTOpEeHME M 0000mIEHNE
CBEJICHUH IO KypCy &
Knacca. XUMUYECKHE
peakuu

XUMHUYECKUE PEAKIIUU B
pacTBopax

10

Hewmeramsl n ux
COEIUHEHUS

25

Mertanner n ux
COEIUHEHUS

17

XUMUS U OKpYKAroIas
cpena

O06001enne 3HaHUN TIO
XHMUH 33 KypC OCHOBHOM
mikoJibl. [ToaroroBka K
OcHoBHOMY
rOCyJapCTBEHHOMY
sk3ameny (OI'D)

Hroro




IIpakTnuyeckne padoThl

IIpakTnueckas padora Nel. «Pemenne 3kcnepuMEHTAIBHBIX 33Ja4 110 TEME
«DQNEKTPOIUTUYECKAs TUCCOLHALIMS

IpakTHyeckasi padora Ne 2 «/3ydeHue CBONCTB COJISTHOW KUCIOTHD)
IpakTHyeckas padora Ne3 «3ydyeHue cBONCTB CEPHOM KUCTOTHI»
IpakTuyeckas padora Ned «[lonydyeHne ammuaka u U3y4eHUE €r0 CBOMCTBY
IIpakTnueckas padora NeS «[lonydyeHue yriekucinoro ra3a 1 U3y4eHue ero CBOMCTB
IpakTuyeckas padora Ne6 «[lomydeHue xecTKO BOABI U CIIOCOOBI €€ YCTPAHESHUSI»
IpakTHyeckas padora Ne7 «Pemenne sKCriepuMEHTAIBHBIX 3a/1a4 10 TeMe «MeTaib»
KonTtpoJbHbie padoThl

KonTpoabHas padora Nel no teme « XMMUYECKUE PEAKIIMU B PACTBOPAX ANEKTPOIUTOB)
KonrpouabsHnas padora Ne2 no teme: «Hemeramisl 1 UX COETUHEHUSD
KonTpoabHast padora Ne 3 no teme «MeTayib»

IIpumepHbIe HAIPABJIEHUS MPOEKTHOM eI TeJIbHOCTH 00y4aK0IIMXCH.
Bpewms B xumuun. CKOPOCTh XMMUYECKOM PEAKIMK - OT YE€ro OHa 3aBUCUT?
BiusiHue npoyKTOB KOPpO3WUH HAa PACTUTENbHBINA U KUBOTHBIA MUP BOJOEMA.

Kenezo B Hamel )KU3HU.
3Haete 1 Bbl, U3 4ero cocTout Kopmyc Baiieil aBTOpy4Kku ?

Hcnonb3oBaHne MUHEPATBHBIX YA0OPEHUH.

KaJ'ILI_[I/Iﬁ HCTOYHMK XHU3HU, 3J0OPOBbA U KPACOTBI
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