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IMosicHUTEeIbHAA 3aMUCKA

PaGouas mporpamma 1o XWMHUU [ OCHOBHOWM WIKOJIBI COCTaBJIeHA Ha OCHOBE:
OyHIAMEHTAFHOTO siipa CcojiepkaHust obmero oOpa3oBanus, TpeboBaHuii K pe3ylabTaTam
OCHOBHOTO o0miero oOpa3oBaHusi, mpeacraBieHHbIx B DenepanbHoM ['ocynapcTBEHHOM
Crangapre O6mero O6paszoBanus Broporo nokonenus (IIpukaz Munobpaayku ot 17.12.2010r.
Nel1897); mpuMepHBIX MpOrpaMM MO YYEOHBIM MpeaMeraM «XuMus 8-9 Kiracchl» (CTaHIAPThI
Broporo mokonenus) M., IIpocBemenue, 2011; aBTopckoii y4yeOHOW mporpamMMbl
O.C.Tl'abpuensna «IIporpamma ocHoBHOro oOmiero oopazoBanus. Xumus. 8-9 kiacce». M.:
Hpoda,2012; (®I'OC

Jlannast paboyasi mporpaMMa OpUEeHTHPOBaHA Ha MCIOJIb30BaHNE YUEOHMKOB MO XUMUU U
yuebHo-MeToauueckux nocoouit YMK, co3maHHBIX KOJUIEKTUBOM aBTOPOB IOl PYKOBOJCTBOM
0O.C.I'abpuensiHa.

OO01mme He1u OCHOBHOTO 00111er0 00pa30BaHMs € Y4eTOM ClleHHM(PUKH Kypca XMMHUHU

Henn xumMuyeckoro oo6pa3zoBaHUsl B OCHOBHOM IIKOJE (HOPMYIUPYIOTCS HA HECKOJIBKHX
YPOBHSX: II100albHOM, METAIIPEIMETHOM, JTUYHOCTHOM U MPEIMETHOM, Ha YPOBHE TpeOOBaHUM
K pe3yJbTaTaM OCBOCHHSI COACPKAHUS MPEAMETHBIX IPOTPAMM.

OcHoBHOe o00miee oOpa3oBaHHME - BTOpas CTymeHb 00miero ooOpazoanus. OmHON U3
BOXHEHMIIMX 3aJay JTOr0 dTama SBJISETCS IMOATOTOBKA OOYYAIOIIMXCS K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO M MPOQecCHOHANbHOTO MyTH. OO0yJaromuecs: ITOJKHBI
HAYYUTHCS CAMOCTOSITENIbHO CTaBUTh IEJIM U ONPEIENATh MYTH UX JOCTHXKEHUS, UCTIOIb30BaTh
nprOOpPETEHHBI B MIKOJE ONBIT AEATENBHOCTH B PEalbHOW KHU3HH, 33 paMKaMH Y4eOHOTO
nporecca.

['maBHBIE 11€TTM OCHOBHOTO 00IIIETO 0Opa30BaHUS COCTOST B:

1. (hopMUPOBAaHUM TEJIOCTHOTO MPEJCTABICHUS O MHUpPE, OCHOBAaHHOI'O Ha

IPUOOPETEHHBIX 3HAHUAX, YMEHHUAX U CIIOCO0aX JEATEbHOCTH;

2. NPUOOPETEeHUN OMbITa PAa3HOOOpPA3HOM JESTeNbHOCTH, TIO3HAHUA U

CaMOITIO3HAHUS;

3. MOJITOTOBKE K OCYILECTBJIEHHUIO OCO3HAHHOTO BbIOOpa WMHAMBHIYaTbHOMN
00pa3oBarenbHON WM MPodhecCuOHATBFHON TPAaeKTOPHUH.

Bosb1ioit Bkiaa B TOCTHKEHUE TIIaBHBIX 11€1€ OCHOBHOI'O O0IIEro 0Opa3oBaHusl BHOCUT
u3zydenue xumun. Kotopoe nmpu3BaHo o6ecrieunTh:

1. (dbopMHpOBaHHE CHUCTEMbl XMMMYECKMX 3HAaHMH Kak KOMIIOHEHTa
€CTECTBEHHO-HAy4YHOU KAPTHUHBI MUDA;
2. pa3BUTHE  JIMYHOCTU  OOy4aromMXCs, MX  HMHTEUIEKTyalbHOE U

HPaBCTBEHHOE COBEPIIEHCTBOBaHME, (OPMHUPOBAHHE Yy HHX TYMaHHUCTUYECKHX
OTHOIIEHMHA ¥ OSKOJOTHYECKH IeIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOU
JesTeTbHOCTH;

3. BBIPA0OTKY MMOHUMAHHsI OOIECTBEHHOW MOTPEOHOCTH B Pa3BUTUU XHUMHUH,
a Takxke (OpPMHPOBAHHME OTHOIICHHUS K XHMHUM KaK K BO3MOXKHOW oOjacTu Oymymiei
MPaKTUYECKON JeSTEIbHOCTH;

4, dbopmupoBaHre yMeHHH 0e30MmacHOro oOpaiieHusi C BeIlIeCTBaMH,
MCIOJIb3YEMBIMH B TOBCEHEBHOM KU3HHU.
enssMu n3ydeHUss XUMUAW B OCHOBHOM IIIKOJIE SIBJISTFOTCSI:

1. (dbopMupoBaHne y 00YYArOMIMXCS YMEHHUs BUIETh M MOHUMATh LIEHHOCTH
00pa3zoBaHusl, 3HAYMMOCTh XMMUYECKOTO 3HAHUS JJI KaKIOTO YeJIOBEKa HE3aBUCUMO OT
ero npoeCCUOHATIBLHON NeATeNIbHOCTH; YMEHUS pa3nudarh (pakThl U OLIEHKHU, CPABHUBATH
OIICHOYHBIE BBIBOJIBI, BHUACTh MX CBS3b C KPUTEPHSIMHU OIICHOK M CBSI3b KPUTEPHEB C
OTIpeIeIeHHOW CHCTEMOU IEHHOCTeH, (opMyTupoBaTh U OOOCHOBHIBATH COOCTBEHHYIO
MO3UIHIO;



2. (dbopmMupoBaHKE y O0YYaIONIUXCS LEIOCTHOTO TMPEICTaBICHUSI O MUPE H
pOJIM XMMHUH B CO3JJaHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHPA; YMEHUS

OOBSICHATH OOBEKTHI M MPOLECCHl OKPYKAIOUIeH JEHCTBUTEIBHOCTH — IPHPOTHOH,
COLIMAJILHOM, KYJIbTYPHOH, TEXHMYECKON cpeibl, HCIONb3yd Ui STOr0 XUMHUYECKHE
3HaHUS;

3. npuodpereHrne OO0YyJarOmMMHUCS OIbITa Pa3sHOOOPa3HON ACATEIBHOCTH,

MO3HAHUSI M CaMOINO3HAHUS; KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHTHOCTEH),

MMEIOIINX YHHUBEPCAIHOE 3HAYEHUE /I Pa3ju4HbIX BUIOB JEATEIbHOCTH: PELICHUS

npoOyieM, TPHUHATHS pEHICHH, T[OMCKa, aHalu3a © 00paboTKu HWH(OpMAIUH,

KOMMYHHUKATHUBHBIX HABBIKOB, HAaBBIKOB HM3MEPEHUN, COTPYIHUYECTBA, O€30MacCHOIO

oOpaleHus ¢ BeIeCTBAMU B MIOBCEIHEBHOM >KU3HMU.

OcHogubimu udesamuy y4eOHOro npeameTa XUMHUs SBISIOTCS:

O MaTepUalbHOE €IMHCTBO BEILECTB €CTECTBEHHOTO MUPA, UX T€HETUYECKAas! CBSI3b;

O MPUYUHHO-CIEACTBEHHbIE CBSI3M MEXJIY COCTaBOM, CTPOEHHEM, CBOICTBaMHU,
MOJIYYCHUEM U IPUMEHEHUEM BEIIECTB;

O MO3HABAaEMOCTb BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX PEAKIIHi;

O OOBSICHSIIONIASE W MPOTHO3UPYIOIIAs  POJIb  TEOPETHMUECKUX  3HAHUM  JJIs
(baKkTOJIOrMYECKOro MaTepralia XMMHH JIEMEHTOB;

O KOHKPETHOE XMMHUYECKOE COCTMHEHHUE KaK 3B€HO B HEMPEPBHIBHOM IIEMH MPEBpaICHUN
BEILECTB, YYACTBYIOIIEE B KPYTOBOPOTE XUMUYECKUX 3JIEMEHTOB U XUMUYECKOW 3BOJIOLINY;

O OOBEKTUBHOCTh M TI03HABAEMOCTh 3aKOHOB IMPUPOJIbI; 3HAHHE 3aKOHOB XUMHUU
MO3BOJISIET YINPABIATh XWMHUUYECKHUMHU IIPEBPALICHUS MU BEUIECTB, HAXOIUTh HKOJIOTUYECKU
0e30IacHbIe CIIOCOOBI MTPOU3BOJICTBA U OXPAHBI OKPYKAIOMICH CPEIbl OT 3arpsi3HEHUS;

O B3aMMOCBSI3aHHOCTh HAyKH U MPAKTHKU; TPeOOBaHHS MPAKTHKU — JBIDKYIIAS CUia
Pa3BUTHUS HAYKH, YCIIEXU MPAKTHUKU 0OYCIIOBIICHBI JOCTHKEHUSAMH HAYKH,

O pa3BUTHE XMMHUUYECKOW HAYKH U XMMH3aLUs HAPOJHOIO XO35AMCTBA CIYy’KAaT MHTEpecam
YyeJoBeKa W 0OImecTBa B IEJIOM, HMEIOT TYMAaHHUCTHUYECKHH XapakTep © TMpPHU3BaHbI
CIO0COOCTBOBATH PELICHUIO TTI00ATBHBIX MPOOIEM COBPEMEHHOCTH.

OTH UJIeU PeaTU3yIOTCS TyTeM JIOCTUKEHUS CISAYIONIUX Yeell:

Gopmuposanue y ydalmuxcsi XMMHUECKON KapTUHBI MHpa KaK OpPraHMYeCKOW 4YacTH €ro
1[EJIOCTHON €CTECTBEHHOHAYYHOW KapTUHBI;

paszsumue TIO3HABATEIBHBIX HHTEPECOB, MHTEIJIEKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEM
YYaIIUXCs B MPOIECCe U3YUCHUSI UMH XMMUYECKON HAYKW U €€ BKJIaJla B COBPEMEHHBIN HAay4YHO-
TEXHUYECKUU MPOrPeECC;

Gdopmuposarue BAXHEUIINX JIOTHUECKUX OMNEpalfii MBINUICHUS (aHalu3, CHHTE3,
0000111eHIe, KOHKPETHU3allMsI, CPaBHEHUE U Jp.) B MPOLECCe MO3HAHHS CHUCTEMbI Ba)KHEHIINX
MOHATHI, 3aKOHOB U TEOPUH O COCTaBE, CTPOCHUHN U CBOMCTBAX XMMHYECKUX BEILIECTB;

gocnumaHue yoexIEHHOCTH B TOM, YTO MPUMEHEHHUE MOYUEHHBIX 3HAHUN U YMEHUH 10
XUMHUU SIBIIIETCA OOBEKTHUBHON HEOOXOIMMOCTBHIO JUIsi O€30MacHON paloThl C BEIIECTBAMH U
MaTepuaiaMu B OBITY M Ha TPOU3BO/JICTBE;

npoeKmuposanue u peaiu3ayusi BEIMTyCKHUKaAMHI OCHOBHOM IITKOJTBI JTUIHOUN
o0Opa3oBaTenbHON TpaeKTopuH: BBIOOp mpoduis oO0ydeHHWs B CTapiied IIKOJe WU
PoeCCHOHAIBHOTO 00Pa30BaTEIHFHOTO YUPEIKICHHUS;

081a0eHue KITIOYEBbIMU KOMITETEHLIUSIMU (yueOHO-TT03HABATEIbHBIMH,
WH()OPMaAITMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH )

OO0mas xapakTepucTHKa y4eOHOro npeaMera XUMHA

B cootBercTBUn ¢ ®DemeparbHbIM TOCYJapCTBEHHBIM O00Opa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 0011ero o0pa3oBaHusl yyaliuecs IOJKHBI OBIAJETh TAKHUMH I103HABATEIHHBIMHU
y49eOHBIMU JIEUCTBUSMHU, KaK YMEHHE (OPMYIUPOBATh MPOOJIEMY U THUIIOTE3Y, CTABUTH IEIH U
3a/1aud, CTPOMUTH IUIAHBI JOCTHOXKEHHS LIeJIed M PEelIeHHs] MOCTaBJIEHHBIX 3a]ad, MPOBOJUTH
OKCIIEPUMEHT M Ha €ro OCHOBE JIeNlaTh BBIBOJBI W YMOB3AKIIOYCHHS, MPEACTABIATH HUX U
OTCTauBaTh CBOIO TOYKY 3peHus. Kpome Toro, ywamimecss HOKHBI OBJAJETh IMpPUEMaMHU,
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CBSA3aHHBIMU C OIIPENEICHUEM IOHATHI: OrpaHWYMBATh MX, ONUCHIBaTh, XapaKTEpU30BaTb U
cpaBHMBaTh. CIENOBATENBHO, IIPU U3YYEHUU XUMHUU B OCHOBHOHM WLIKOJIE YYalMEeCs NOJIKHBI
OBJI/IETh YYEOHBIMHU JEHCTBUSMH, MO3BOJSIOMIMMU UM JIOCTUYb JMYHOCTHBIX, MPEAMETHBIX U
MeTaIpeIMETHBIX 00pa30BaTENbHbIX pe3yabTaToB. OCOOEHHOCTHU ColepKaHUsl O0YYEeHUsT XUMUU
B OCHOBHOM HIKOJIE 00YCJIOBJIEHBI CIeUM(UKON XUMUU KaK HAYKH U IMOCTABJICHHBIMH 3aJjauaMH.
OCHOBHBIMU IIpOOJIeMaMH XUMHM SIBJISIOTCA M3Y4EHHE COCTaBa M CTPOCHHUS BELIECTB,
3aBUCHUMOCTM  MX  CBOMCTB OT  CTPOCHMS,  IIOJYyYEHHE  BEIIECTB C  3aJaHHBIMU
CBOMCTBAaMM, UCCIICOBAaHUE 3aKOHOMEPHOCTEN XMMHUYECKUX PEAaKLMH U IyTeH yIpaBICHUsS UMU
B LIEJISIX TIOJIYYEHHUs BEIIECTB, MATEPUAIIOB, DHEPTUH.

IIpemyiaraemoe mnocobue MO XMMHM PpacKpblBaeT BKJIAJ Yy4eOHOro IpeaMera B
JOCTHXKEHUE Lelell OCHOBHOro o0mero oOpa3oBaHuS M ONpENeNsieT  BaXKHEHIIue
COJIeprKaTeNbHbIC JINHUN IIPEIMETa:

. «BELIECTBO» — 3HAHHUE O COCTABE U CTPOCHUM BEILIECTB, UX CBOMCTBAX U
OHOJOrMYeCKOM 3HAYCHHH;

. «XMMUYECKasl peakuus» — 3HAHUE O MPEBPAIICHUAX OJHUX BEUIECTB B
Ipyrue, YCJIOBHUSX TMPOTEKaHUS TaKUX TMpeBpallleHud U crocobax —yrhpaBiIeHUS
peaKuusIMu;

. «MPUMEHEHHE BEIEeCTB» — 3HAHWE U OMBIT 0e30MacHOro OOpalieHus C
BEICCTBAMHM, MaTEpHaIaMH H IIPOIIeCCaMu, HEOOXOMMBIMU B OBITY U Ha IPOU3BOJICTBE;

. «SI3bIK XMMHHU» — OIEPUPOBAHUE CHUCTEMOW BAXHEHIIMX XUMHUYECKUX

HOHHTI/Iﬁ, 3HAHHE XWMHYECKOH HOMCHKJIATyphbl, T.C. HX HAa3BAHUA (B TOM YHCIIE U
TPUBMAJIbHBIE), BIAJECHUE XUMHUYECKOW CHMBOJIMKOM (XMMHUYECKMMHU (QOpMYyJIaMu H
YpaBHEHUSAMH), a Tak)Ke MpaBuiia MepeBojia MHPOPMAIIMK C €CTECTBEHHOTO S3bIKa Ha

A3bIK XUMUHU U 00paTHO.

HOCKOJII)Ky OCHOBHBIC COACPIKATCIIBHBIC JIMHUMW MIKOJBHOIO KypCa XHUMHH TCCHO
neperIeTeHbl. B nmporpamme copepkaHue NPeACTaBICHO HE 10 JIMHMSM, a 110 pa3ellaM.

3HauUUTENbHOE MECTO B COJEP)KAHUU Kypca OTBOJUTCS XMMUUYECKOMY dKcrepuMeHTy. OH
NO03BOJIsIET CPOPMUPOBATH Yy Y4aIIMXCS CHElUalbHble INpeAMETHbIe yMEHHUs paboTaTh C
XUMHUYCCKUMH  BCHICCTBAMHU, BBIIIOJIHATH TPOCTBIC XUMHUYCCKHUC OINBITbl, HAYYUTb HX
0€30IacCHOMY M SKOJIOTMYECKM TpaMOTHOMY OOpallleHHIO C BellecTBaMH B OBITY M Ha
IIPOU3BO/ICTBE.

[TpakTryeckue paboOThI CIPYNIUPOBAHbBI B OJIOKM — XUMHUYECKHE MPAKTUKYMBbI, KOTOpbIE
CJIy’KaT HE TOJBKO CPCACTBOM 3aKPCIIJIICHHA YMGHI/Iﬁ N HAaBBIKOB, HO M KOHTPOJII KAa4CCTBA HUX
chopmupoBaHHocTU. [0 cBoeMy YCMOTpPEHHIO, a TaK)Ke MCXO0JIsl, U3 BO3MOYKHOCTEH IIKOJIBHOTO
KaOuMHeTa XHWMHUH, YYUTENIb MOXET H3MEHUThb U CTPYKTYpy HpPEJICTaBICHHOIO B IMpOrpamMme
NOpPaKTUKyMa, HalpUMep, YBEIMUYUTh YHCIO JIaOOpaTOpHBIX pabOT 3a CYeT COKpAIlEeHUs
JIEMOHCTPALUH.

3T0 BO3MOKHO MPH HEOOJIBIION HAMOIHAEMOCTH KJIACCOB B CEJIbCKUX IIIKOJIAX, 0COOCHHO
MAaJIOKOMIIJIEKTHBIX.

I'maBHOE OTiMUME MpeasaraeéMoil MporpamMmsl 3aKIYAeTCs B IBYKPATHOM YBEIMYEHUU
BPEMEHH, OTBEACHHOIO Ha M3ydeHHue paszena «MHoroobpaszue BemlecTB». OTO CBA3aHO CO
CTpEMJICHHEM aBTOPOB OCHOBATEJIbHO OTPabOTaTh BaXKHEHIINE TEOPETHUECKUE MOJIO0KECHUS
KypcCa XUMHHU OCHOBHOI1 IIKOJILI Ha OOraToOM (i)aKTOJ'IOFI/I‘-IeCKOM Marepuraic XMMHHU 3JICMCHTOB U
00pa30BaHHBIX UMH BEIECTB.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

B mpouecce ocBoeHus mporpaMmbl Kypca XUMHUH JJII OCHOBHOM IIKOJIBI Yy4YalllMeCs
OBJIAZICBAIOT YMCHHIAMHU CTABUTH BOIIPOCHI, Ha6.]'IIOJIaTI), O6T)$ICH$[TB, KJ'IaCCI/I(l)I/II_II/IpOBaTB,
CpPaBHMBATh, IPOBOJUTH SKCIIEPUMEHT ¥ UHTEPIPETUPOBATH BBIBO/IbI HA €I0 OCHOBE, ONPENEIATh
WCTOYHHUKN XUMHUYECKOMN I/IHCI)OpMaI_[I/II/I, oJIiydyaTb W aHaJIM3UPOBATH €€, a@ TAKXKC I'OTOBUTH Ha
3TON OCHOBE COOCTBEHHBIH MH(POPMALIMOHHBINA MPOIYKT, IPE3EHTOBATH €r0 U BECTH JUCKYCCHIO.

[IporpaMMa Kypca XUMHUU i OCHOBHOM IIKOJBI pa3pabaThiBajach C Y4YETOM
NIEPBOHAYAJIbHBIX [TPEICTABICHUM, TOJYYEHHBIX YYalIUMKCS B Ha4aJIbHOW LIKOJIE IIPU U3yUYEHUU
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OKpyxaromiero mupa. [Ipemmaraemas mporpaMma, XOTs U HOCHT OOIIEKYIbTYPHBIN XapakTep U
HE CTaBUT 3a/ayy MpodeccHoHaIbHON MOJATOTOBKM y4allMXCs, TEM HE MEHee, MO3BOJISIET UM
OTIPENIIUTHCS C BEIOOPOM npoduiast 00ydeHus B cTapiieil mkoie. B mporpamme npeaycMOTpeHO
pe3epBHOE BpeMsl, TaK KaK peaibHas MpOAO0IKUTENIBHOCTh YyYeOHOrO rojia BCerjia OKa3bIBaeTCs
MEHBIIIE HOPMAaTUBHOH. B CBs3M ¢ mepexo/loM OCHOBHOW IIKOJBI Ha TaKyl (HOpMY HTOTOBOM
arrecranuu, kak ['MA, B Kypce nIpeaycMOTPEHO BpEMs Ha MOJIOTOBKY K HEH.

VY4eOHoe copepkaHue Kypca XMMUU BKJIIOYAET:

Xumus. 8 xnacc. 684, 29 B HEJCITIO

Xumust. 9 knacc. 68 4, 24 B HEJIENIO

ABtopckas yudeOHass mporpamma O.C.I'abpuensn «[Iporpamma OCHOBHOTO OOIIETO
oOpazoBanus. Xumus. §-9 kiacce». M.: Ipoda,2012. (@I'OC);

LleHHOCTHBIE OPMEHTHPHI COACPKAHUSA YUeOHOI0 NpeaMeTa XUMHS

[leHHOCTHBIE OPUEHTUPHI Kypca XUMHUU B OCHOBHOM IIKOJIE OMPEICIISIFOTCS CIIeIH PUKOi
XUMHUM Kak HayKu. [loHSTHE «IIEHHOCTH» BKIIIOYAET €JUHCTBO OOBEKTUBHOTO (CaM OOBEKT) U
CyOBEeKTUBHOTO (OTHOIIEHHE CYOBEKTa K OOBEKTY), MOITOMY B KAdyeCTBE IIEHHOCTHBIX
OpUEHTUPOB XUMHYECKOTO OOpa30BaHUS BBICTYMAIOT OOBEKTHI, U3y4aeMbIe B Kypce XHMHH, K
KOTOpOMY y oOyuaromuxcsi (opMUpyeTcsi IEHHOCTHOE OTHoIIeHue. [Ipu 3ToM Benyiyo poib
UTPAIOT TMO3HABATENIbHBIC IIEHHOCTH, TaK KaK JAaHHBIM Y4eOHBIM MpEeAMET BXOIUT B TPYIIY
IIPEIMETOB II03HABATEIbHOIO LMKIJA, IJaBHAs LEldb KOTOPBIX 3aKIYaeTcs B HU3YYCHHUH
MIPUPOJIBI.

OcHOBY 1NO3HaBaTENbHBIX LEHHOCTEH COCTaBISIOT HAay4yHbIE 3HAHMSI, HayYHbIE METOJIbI
MO3HAHMS, a IICHHOCTHBIE OpUEHTAIH, GOopMUpYyEMBbIe Y 00YyJaIOIIUXCS B MPOLIECCe U3YUCHHUS
XUMUU, TTPOSIBIISIIOTCS

. B IIPU3HAHUMM LEHHOCTH HAy4YyHOrO 3HAHMA, €ro MPaKTUYECKOU
3HAYMMOCTH, JOCTOBEPHOCTH;

. B LIEHHOCTH XMMHMYECKHX METOJOB HCCIECIOBAaHUSA >KMBOW U HEKUBOU
IIPUPOJIBL;

. B IIOHUMaHHUU CJIIOKHOCTH M IPOTUBOPEYMBOCTH CAMOIr0 IIporecca

MO3HAHMS KaK U3BEYHOro cTpemiieHus k Mcrune.

B xadecTBe 00BEKTOB LIEHHOCTEH TpyJa U ObITa BHICTYIAIOT TBOpYECKasl CO3UAATENIbHAs
JeSITENIbHOCTD, 3/I0pPOBBIM 00pa3 *U3HHU, a LIEHHOCTHbIE OPUEHTALUU COJEPKAHUS Kypca XUMHUU
MOTYT pacCMaTpHUBaThCs Kak (POpMUPOBAHUE:

. YBaXXHATEIBHOTO OTHOIICHUS K CO3MIaTEIILHOM, TBOPYECKOM
JeITeIIbHOCTH;

o MMOHUMAaHHUS HEOOXOIUMOCTH 3JJ0POBOTO 00pa3a K1U3HH;

o MOTpeOHOCTH B 0E3yCIOBHOM  BBITIOJHEHUH TpaBUil  OE30MacHOTO
HWCIIOIB30BaHMS BENIECTB B ITOBCETHEBHOM JKU3HMU,

o CO3HATENBHOTO BhIOOpa OynyIieii mpodeccnoHanbHOM 1eATeTbHOCTH.

Kypc xumum o6nagaer BO3MOXHOCTSAMH Uil  (OPMHUPOBAHUS KOMMYHHKATHUBHBIX
[IEHHOCTEH, OCHOBY KOTOPBIX COCTABISIOT IMpoIiecc OOIIeHUs, IpaMOTHas pedb, a LIEHHOCTHBIE
OpHUEHTAIK HAIIPaBJICHbl HA BOCIUTAHHUE Y YUaIllUXC:

o MpaBHUJIILHOTO UCITIOJIB30BAHUA XHUMHYECKOM TCPMHUHOJIOTUN U CUMBOJIMKH;

. HOTpe6HOCTI/I BECTU  JUAJIOr, BBICIYIIMBATHL MHCHHUEC  OIIIIOHCHTA,
Y4aCTBOBATh B NUCKYCCHUU,

. CIIOCOOHOCTU OTKPBITO BbIpaXaTb U aprYMCHTUPOBAHHO OTCTaMBaThb CBOIO

TOYKY 3pEHHUS.

VY4eOHblii mpenMer «XHUMHS», B COJEPKaHUU KOTOPOTO BEAYHUIMM KOMIIOHEHTOM
SBJISIIOTCSI HAYYHbIE 3HAHUS U HayYHbIE METOJIbl TIO3HAHUS, MTO3BOJISET HE TOJIBKO (POPMHUPOBATH
y y4yalMxcsl LEJOCTHYI0 KapTUHY MHpa, HO U MPOOYXJaTh Y HUX IMOLMOHAIBHO-IIEHHOCTHOE
OTHOILIEHHE K M3y4aeMOMY MaTepHuaiy, CO3/1aBaThb YCJIOBUS s (HOPMUPOBAHMS CHUCTEMbI
LEHHOCTEH, ONMpeeNoiell TOTOBHOCTh: BEIOMPATh ONpPEAEICHHYIO0 HApaBIeHHOCTh JIEHCTBUI;



JIeCTBOBATh ONpPE/ICICHHBIM 00pa30M; OLIEHUBATh CBOM JICHCTBUSA U ICHCTBHS IPYTUX JIOAEH 1O
OIPECICHHBIM LIEHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM pE3yJIbTaTOM II03HABATEJILHOTO OTHOLIEHHSI K MHUPY B KYJIbTYpE SIBISETCS
YCTQHOBJICHHE CMbICIIAa W 3HA4YEeHUs COJAEp)KaHUs OOBEKTOB U sIBIEHMM mpuponabl. Takum
o0pa3om, nmo3HaBateabHas PyHKIHS yaeOHOTO npeaMeTa « XUMHUS» 3aKII0YaeTcs B CIOCOOHOCTH
€ro Cco/ep’KaHusl KOHLIEHTPUPOBAaTh B ce0€ KaK 3HaHMA O BELIECTBAX U XMMUYECKHUX SIBICHUSX,
TaK U NO3HA6amebHble YeHHOCU.

OMHOWEHUS K.

XUMUYECKUM 3HAHHUAM KaK OJHOMY M3 KOMIIOHEHTOB KYJIBTYpPbI Y€JIOBEKa Hapsay C
JPYTHMMH €CTECTBEHHOHAYYHBIMH 3HAHUSMU, €JUHON PA3BUBAIOLLEICS CUCTEME;

OKpPY’KaIoIEeMy MUPY KaK MUPY BEIIECTB U IPOUCXOAAIINX C HUMU SBIICHUN;

II03HABATEIBHOM /EATEILHOCTH (KaK TEOPETHYECKOM, TaK U HKCIEPUMEHTAIbHOM) Kak
VUCTOYHMKY 3HAHUU;

NOHUMAHUS

OOBEKTHBHOCTH M JOCTOBEPHOCTH 3HAaHMH O BEIIECTBAX M IMPOUCXOAANINX C HUMH
ABJICHUSX;

CJIO)KHOCTH U OECKOHEYHOCTH Ipoliecca MO3HaHMs (Ha MpUMEpPEe UCTOPUM XMMHUYECKUX
OTKPBITHH);

JCWCTBUS 3aKOHOB MPUPOABI U HEOOXOJMMOCTH HX ydeTa BO BCeX cepax NesTeNbHOCTH
4eJI0BEKa;

3HAUEHUS XUMHUYECKHX 3HAHUM U1 peleHus TIJI00aJbHBIX IpoOJeM 4YeoBeuecTBa
(SHEepreTU4yecKkol, ChIPbEBOM, NPOJOBOJIBCTBEHHOM, 3/I0pOBbsI M JOJITOJETHUS YEJIOBEKa,
TEXHOJIOTMYECKHUX aBapuid, r100aabHON AKOJIOTUH U JIP.);

BaXHOCTH HAy4YHBIX METOJIOB MTO3HAHUS (HAOJIIOICHUSI, MOJCIIMPOBAHMSL, IKCIIEPUMEHTA U
JIp.) MUpa BEIIECTB U PEAKIIUMN.

Pacimupenue cdep yenoBeueckoil NesTeIbHOCTH B COBPEMEHHOM COLIMYME HEM30€kKHO
BJI€UYET 3a cOo00i HEOOXOAUMOCTh (POPMHPOBAHUS y y4aIIUXCA KYJIbTYphI Tpyna M ObITa MpU
U3y4eHUH JII00Oro  yuyeOHOro mpeaMmera, KOTOpOe HEBO3MOXKHO  0e3  BKIIIOYEHUs
COOTBETCTBYIOILUX YeHHOCmel mpyoa u Oblma B COAEepkKaHUE yUeOHOTO NMpeaAMeTa «XUMHUSI»:

OMHOWEHUS K.

TPYIOBOW JESATENIBHOCTH KaK €CTEeCTBEHHOW (U3MUECKOH U HHTEIUIEKTyaJbHOU
noTpeOHOCTH;

Tpyy KaK TBOPYECKOM JEATENBHOCTH, ITO3BOJISIOIECH IPUMEHATh 3HAaHUS HA IIPAKTHUKE;

NOHUMAHUSL HEOOX0OUMOCMU.

ydeTa OTKPBITBIX W H3YYEHHBIX 3aKOHOMEPHOCTEW, CBENEHMH O BeElleCTBaX M HX
NPEBPAIIECHUSX B TPYIOBOM A€ATEILHOCTH;

MOJTHOW peanu3anuu (PU3NYECKHMX W YMCTBEHHBIX BO3MOXHOCTEH, 3HAHUW, yYMEHHH,
CHOCOOHOCTEH MPH BHIMOJIHEHUH KOHKPETHOTO BUA TPYIOBOH AEATENbHOCTH;

COXPAaHEHHUS U MOJJIEpKaHHUsI COOCTBEHHOIO 3/I0POBbSl U 3/I0POBbSl OKPYXKAIOIIUX, B TOM
YKCJIC IUTAHKS C YYETOM COCTaBa U HYHEPIeTUYECKON LIEHHOCTH ITUIIIY;

coOmrofieHuss mpaBWil  0€30MaCHOTO  HCIOJIb30BaHUS  BEIIECTB  (JIEKAPCTBEHHBIX
IpenapaToB, CPeJACTB OBITOBOW XMMHH, MECTUIIMJIOB, FOPIOYE-CMAa30YHBIX MaTEpUAIOB U JIp.) B
MMOBCETHEBHOM JKU3HU,

OCO3HAHUS JOCTMXKEHUS JIMYHOIO YClleXa B TPYAOBOM JEATEIBHOCTH 3a CUYET
cOOCTBEHHOM KOMIETEHTHOCTH B COOTBETCTBUU C COIIMAIbHBIMU CTaHIAPTaMU U MOCIEIYIOIINM
COLMAIBHBIM OJIOOpPEHHEM JIOCTM)KEHUH HAyKH XUMHUM W XHMHYECKOTO IPOU3BOACTBA IS
pa3BUTHS COBPEMEHHOTO O0IIECTBA.

OneIT >MOLMOHAIBHO-IIEHHOCTHBIX OTHOIIEHHUH, KOTODPBIM Y4YalMecs MOJIYy4aroT IpU
U3YYEHUH Kypca XUMHUU B OCHOBHOH IIIKOJE, CIIOCOOCTBYET BBICTPAaMBAHHUIO HMMH CBOEH
JKU3HEHHOU ITO3ULINH.

Copep:xanue yueOHOTO MpeIMeTa BKIIOYAET COBOKYITHOCTh HPABCMBEHHBIX YEHHOCME.

OMHOUWIEHUA K.



cebe (ocozHaHWE COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOIIECTBEHHOI'O JOJTa,
JUCLHUIUTMHUPOBAHHOCTb, YECTHOCTh M IIPABAUBOCTh, IPOCTOTA U CKPOMHOCTh, HETEPIIMUMOCTb K
HECTIPaBeUTMBOCTH, IPU3HAHUE HEOOXOAMMOCTH CAaMOCOBEPILICHCTBOBAHHMS);

ApYyTUM JIIOASAM (IyMaHHM3M, B3alMHOE YB)KEHHE MEXAY JIIOJbMH, TOBAPHUILECKAs
B3aMMOIIOMOIIb M TPeOOBATEIBHOCTh, KOJUIEKTHBHM3M, 3a00Ta O JPYruX JIOISMX, aKTHBHOE
pearupoBaHue Ha CcOOBbITUA (elepalbHOro, PErMOHAJbHOIO, MYHULUIAIBHOIO YPOBHEH,
BBITOJIHEHHE OOIIECTBEHHBIX TOPYUYCHHN );

cBOeMy TpyaAy (0OpOCOBECTHOE, OTBETCTBEHHOE HWCIOJHEHHE CBOUX TPYAOBBIX U
y4eOHBIX 0053aHHOCTEH, pPa3BUTHE TBOPUECKUX HAyal B TPYIOBOW AEATEIBHOCTH, MPU3HAHHE
Ba)XHOCTH CBOETO TPYyJa U Pe3y/IbTaTOB TPYAA APYTUX JIHOJEH);

npupoge (OepekHOoe OTHOIIEHHWE K ee€ OOrarcrBy, HETEPIHUMOCTh K HapyIICHUSIM
9KOJIOTUYECKUX HOPM M TpeOOBaHMM, HKOJOIMUYECKHM IPAMOTHOE OTHOLIEHHE K COXPaHEHHUIO
runpocdepsl, aTMoc(epsl, MOYBBI, OHOC(EpHI, YEITOBEYECKOTO OpPraHM3Ma; OLIEHKA JEHCTBHA
BOIPEKH 3aKOHAM IPUPO/IbI, IPUBOASIIAS K BOSHUKHOBEHHUIO INI00AJIBHBIX NIPOOIIEM);

NOHUMAHUS HEODXOOUMOCMU.

YBAKUTEJIBHOI'O OTHOILIEHHS K IOCTUKEHUSIM OTEUECTBEHHOIN HAyKH, UCCIIE0BATEIbCKOM
NEeSITEIbHOCTH POCCHMCKUX YIEHBIX XUMHUKOB (aTPHOTHYECKUE YyBCTBA).

OO6pa3oBanue npeacraBieHui, opMUpPOBaHUE MOHATUN B O0yYEHUH XUMUU IPOUCXOIUT
B MpOLIECCE KOMMYHHMKAIIMA C MCIIOJNB30BAaHUEM HE TOJBKO €CTECTBEHHOTO S3bIKa, HO W
XMMHUYECKHX 3HAKOB, (OPMYJI, ypaBHEHUH XMMHUYECKUX pPeakLnii, 0003HaYaloLIX ITH BELIECTBA
U SIBJICHUS, T. €. XUMHYECKOro s3blka. TakuM oOpazoM, yueOHbIM mpeamer <K XuMus>> umeer
00JIbIIIE BOBMOKHOCTH JUTSl (YOPMUPOBAHUS Y YUALTUXCS KOMMYHUKAMUGHBIX UEHHOCHIEIL:

He2amueHo20 OMHOUEHUSL K.

HApYIICHUIO HOPM sI3bIKa (€CTECTBEHHOTO W XHMMHYECKOTO) B Pa3HBIX HCTOYHHKAX
uHpopmanuu (nmuteparypa, CMU, UutepHer);

3aCOPEHHIO PEeYH;

NOHUMAHUS HEODXOOUMOCTU.

MPUHATHUS Pa3IUYHBIX CPEJCTB U MPUEMOB KOMMYHHUKAIUH;

MOJTy4YeHNsT MHPOPMAIIUU U3 PA3THYHBIX HCTOYHUKOB;

apryMEHTHPOBAaHHON, KPUTHYECKON OLIEHKH MH(pOpPMALUH, MOJY4YeHHON M3 pa3iIMyHbIX
HCTOYHUKOB,;

COOOIIeHNs] TOYHOH U JOCTOBEPHOM HH(pOpMAIIH;

SICHOCTH, JIOCTYITHOCTH, JIOTUYHOCTH B 3aBUCHMOCTH OT IIEJIH, MOJHOTHI WM KPATKOCTH
U3JI0KEeHUs] HHPOpMaLnY;

CTpEMJIEHHMSI IOHATh CMBICI OOpAIIEHHOH K 4eJI0BeKYy peu (YCTHOM U MUChMEHHOM);

BEJCHUS JAMajora s BBIABICHHUS Pa3HbIX TOYEK 3pEHHs Ha pPaccMaTpUBAEMYIO
UHPOPMALIMIO, BBIPAKECHUS JIMYHBIX OICHOK W CYXIEHHWH, NPUHATHS BBIBOJA, KOTOPHIN
dopmupyeTcs B polecce KOMMYHHUKALNH;

MPEIbSBICHUS]  CBUACTENBCTB  CBOCH  KOMIETEHTHOCTH W KBaIM(UKANUU  TI0
paccMaTpuBaeMOMY BOIIPOCY;

YBaKEHUS, MPHHATHUS, MOIICPKKH CYMIECTBYIOIIUX TPATUIMA U OOIMX HOPM SI3BIKa
(ecTeCTBEHHOT'O U XUMHYECKOT0);

CTpEMJICHHSI TOBOPHTBH, WCIIOJIB3YSl HM3ydaeMble XUMHUYECKHE TEPMHHBI H TOHSTHS,
HOMEHKJIATypy  HEOpPraHMYeCKMX W  OpraHMYecKMX  BELIeCTB, CHUMBOJBI,  (HOPMYIIHI,
MOJICKYJISIpHBIC M HOHHBIC YPAaBHEHHSI PEAKIIHA.

Jns  popMupoBaHUS TyXOBHOW JMYHOCTH TPEXKAE BCEro HEOOXOIUMO pa3BHUBATh
ACTETUYECKOE OTHOIICHHWE YelIOBEKa K JIEHCTBHTEIHHOCTH, TBOPYECTBO M COTBOPYECTBO MpPH
BOCIIPUATUN ICTETUYECKUX SIBICHHH, KOTOPHIMH B Kypce XHMHH MOTYT CIYXHTb: NPHPOJA
(MUHEpaBl); M3IETUs, U3TOTABINBAEMbIE YEJIOBEKOM W3 Pa3lIMUHBIX BEIIECTB W MaTEpHAIOB
(fOBENTUpPHBIE YKpALICHUs, NaMSATHUKA apXUTEKTypbl M T. 1.). XHUMHSA TI03BOJISIET TaKKe
dbopmupoBaTh MOTPEOHOCTH

YeJIOBEeKa B KPacoTe U JICATENIbHOCTHU 110 3aKOHAM KPacoThl, T. €.



scmemuyecKue YeHHOCmu.

NO3UMUBHOE 4)8CMBEHHO-YEHHOCNHOE OMHOUIeHUE K.

OKpy>KaroleMy MUpy (KpacoTa, COBEPIICHCTBO M T'apMOHUS OKPY)KAIOLIEH MPUPOIBI U
KOCMOCa B IIEJIOM);

MPUPOJTHOMY MHPY BEIIECTB W HX MPEBPAlICHUH HE TOJIBKO C TOYKH 3pEHUS
noTpeduTens, a Kak K MCTOYHHUKY MPEKPACHOr0, FTApMOHUYHOTO, KPACUBOIO, MOAYUHSIOLIETOCS
3aKOHOMEPHOCTSIM, TPOMOPIHOHATBHOTO (Ha TMpUMEpe B3aUMOCBS3H CTPOCHUS U CBOWCTB
aTOMOB U BEIIECTB);

BBIMIOJIHEHUIO YYEOHBIX 3a7ad Kak K IMpoIeccy, JOCTAaBISIONIEMY SCTETUYECKOE
yII0BOJICTBUE (KPacHBOE, U3SIIIIHOE PEIICHUE WM JOKA3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOM
JIEKUT TApMOHUS);

NOHUMAHUEe HeoOX0OUMOCU

M300paXeHUSI WCTUHBI, HAyYHBIX 3HAHWA B YYBCTBEHHOW ¢opme (Hampumep, B
MIPOU3BEICHUSAX HCKYCCTBA, MOCBSILIEHHBIX HAYYHBIM OTKPBITUSIM, YYEHBIM, BEIIECTBAM U HX
IIPEBPALICHUSIM);

NPUHATHS TParudeckoro Kak JpamMaTuyeckoil Qopmbl BbIpakeHHs KOH(IUKTa
HENIPUMHUPHUMBIX TTPOTHUBOTIOIOKHOCTEH, UX CTOJKHOBEHUS (Ha IPUMEPE BHIIAIOMIUXCS HAyIHBIX
OTKPBITHI, KOH(IUKTA YyBCTBA U J10JITa, OOIIECTBA U IMYHOCTH, PEATbHOCTH U HJeala).

Taxum o6pa3om, coaepkaHne Kypca XUMUU OCHOBHOM IITKOJIBI ITO3BOJISIET C(hOPMUPOBATH
y ydYalluxcsi HE TOJIbKO IO3HaBaTeNbHbIE LEHHOCTU, HO U JAPYrUe KOMIIOHEHTBHI CHUCTEMBbI
IIEHHOCTEH: Tpya U ObITa, KOMMYHHUKATUBHBIC, HDABCTBCHHBIE, SCTETHYCCKHE.

JINYHOCTHBIMM Ppe3yJIbTATAMH HU3YyUEHHUs NpeaAMeTa «XuMus» B 8 Kiacce sBISAIOTCA
CIIEIYIOIINE YMEHHUSL:

¢  0CO3HABaTh €IMHCTBO U LIEJIOCTHOCTh OKPY)KAIOIIET0 MUPA, BO3MOXXHOCTHU
€ro MO3HaBaeMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTH)KEHUN HAYKU;

®  [IOCTENEHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHUE:
0CO3HAaBaTh MOTPEOHOCTh M TOTOBHOCTh K CAMOOOpPA30BaHUIO, B TOM YHCJIE U B paMKax
CaMOCTOSITEIILHOU JISATEIIBHOCTH BHE IITKOJIHI;

®  OLICHMBATh JKU3HEHHBIE CUTYaIlMH C TOYKU 3peHUsi 0e30macHoro oodpasa
KU3HU U COXPaHEHUS 37I0POBbS;

e  OIICHWBATh DJKOJIOTMUECKUNA PHCK B3aWMMOOTHOIICHWN 4YeJIOBEKa U
TIPUPOJIBIL.

e  ¢opMupoOBaTH SKOJOTUYECKOE MBIIIICHHE: YMEHHE OLIEHWBATh CBOIO
JEeSTeNbHOCTh U MOCTYIKH IPYTHX JIIOJCH ¢ TOUKH 3PEHUS COXPaHEHHs OKPY>KaIoIIeit
Cpelbl - TapaHTa KU3HU U OJIaronoay4us Jrojiel Ha 3emiie.

MeTtanpeaMeTHBIMH Pe3yJbTaTaMU U3yUeHUs Kypca « XUMHUs» sBIseTCs GOpMUPOBAHUE
YHHUBEpCaIbHbIX Y4eOHbIX Aeiictuii (YVY ).

Pecynamusnvie YV/I.

o CaMOCTOSITEIbHO OOHAPYKMBATh U (POPMYIMPOBATH y4eOHYIO IpobiieMy,
OIIPEAETATH 1IeTh YUeOHOH e TeTbHOCTH;
o BBIIBUTaTh BEPCUM  pELICHHS NpoOJeMbl, OCO3HaBaTb KOHEYHBIN

pe3yibTar, BBI6I/IpaTB U3 TMNPCAJIOKCHHBIX W HCKAaTb CaMOCTOATCIBHO cpeacTBa
JOCTHIKCHUS LCJIN,

° COCTaBIIATh (MHAWBUIYaJIbHO WM B TPYIIE) IJIaH PEIICHUs MPOOIEMBL;

° pabotas MmO TMIaHy, CBEPATH CBOM JCHCTBUS C IENbIO U, TMpHU
HEOOXOMMOCTH, UCTIPABIISATH OIIMOKH CaMOCTOSTEIBHO;

° B Juajore C  Y4YUTEIeM  COBEPIICHCTBOBAaThH  CaMOCTOSATEIbHO

BBIPa0OTAaHHBIE KPUTEPHUH OIICHKH.
Hosznasamenvrnovie YV
° aHAJIM3UPOBaTh, CPAaBHHUBAThH, KiaccU(PUIIMPOBaTh U 0000maTh (PaKThl H
SIBJICHUS. BBISBISATH MPUYMHBI U CIAEACTBUS MIPOCTHIX SIBICHUI.




o OCYIIECTBIISITh CpPaBHEHUE, KIACCH(PHUKAIUIO, CAMOCTOSTEIBHO BBIOMpAsS
OCHOBAHUS ¥ KPUTEPUH JUIsl YKa3aHHBIX JIOTHYECKUX OTeparuii;

. CTPOUTb  JIOTUYECKOE PAaCCYXKJIEHHE, BKJIIOYAIOIIEE YCTaHOBJIEHHUE
MIPUYUHHO-CIIEACTBEHHBIX CBSI3EH.

o CO3/1aBaTh CXEMAaTUYECKHUE MOJEIU C BBIJCIEHUEM CYIIECTBEHHBIX
XapaKTePUCTUK OOBEKTA.

. COCTABJISITh TE3UCHI, PA3JIMYHBIE BUbI IJIAHOB (IPOCTHIX, CIOXKHBIX U T.I1.).

. peoOpa3oBhIBaTh HHPOPMAIIMIO U3 OJHOTO BHJA B APYroi (Tabiuily B
TEKCT U IIp.).
o YMETb ONPENENSITh BO3MOXHBIE HCTOYHHKUA HEOOXOIUMBIX CBEJICHUH,
MIPOU3BOJIUTH MOUCK HH(OPMAIIUHU, AaHATTU3UPOBATH U OLICHUBATH €€ TO0CTOBEPHOCTb.
Kommynuxamuenvie YVJI[:
CaMoCTOSITEIbHO OPraHMU30BbIBATH Y4eOHOE B3aUMOJICHCTBUE B TIpymre (OmnpeaemsiTh
o0LIMe 11eIH, pacpeeIATh POJH, 10r0OBapUBaThCs APYT € APYTOM U T.1.).
IInanupyemMble pe3y/bTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa
JlesiTensHOCTh 00Pa30BaTEIHHOIO YUPESKICHUS 00IIero oOpa3oBaHus B 00yUYeHUN XUMHU
IOJKHa OBITh HampaplieHa Ha JOCTIDKEHHE OOYyYarolMMUCA —CIEAYIOIUX JUYHOCTHBIX
pe3yJbTaToB:
1. B LIEGHHOCTHO-OPUEHTALIMOHHOMU c(hepe - YyBCTBO TOPAOCTH 32 POCCHICKYIO
XUMHUYECKYI0 HayKy, TyMaHHM3M, OTHOLIEHHE K Tpyldy, LeJIeyCTPEMIEHHOCTb,
CaMOKOHTPOJIb U CAMOOILICHKA;
2. B TPYyIOBOH cepe - rOTOBHOCTh K OCO3HAaHHOMY BBHIOOpY JMasibHEHIIEH
00pa30BaTeNbHON TPACKTOPUH;
3) B mo3HaBaTEeNbHOW (KOTHUTUBHOW, MHTEIICKTYaJIbHOW) cepe —MOTHUBAILUS YUCHUS,
YMEHHE YIPABISATH CBOCH MMO3HABATEIBHON ACSITEIbHOCTHIO.
MeTtanpeAMeTHBIMH  pPe3yJIbTaTAMU OCBOCHHSI BBITYCKHUKAMH OCHOBHOW  IIKOJIBI
IPOTPaMMBbI [0 XUMHHU SIBIISIFOTCS:

1. BJIaJICHUEC YHUBCPCAJTIbHBIMHA €CTCCTBCHHO-HAYYHbIMU crocodamu
ACATCIIBHOCTH Ha6J'II-O,Z[eHI/IC, HU3MCPCHUC, OKCIICPUMCHT, y“IC6HOC
HCCIICIOBAHUC, IPUMCHCHUC OCHOBHBIX METOJ0B ITIO3HAHUA (CI/ICTGMHO-

WH(MOPMALIMOHHBIA aHANKU3, MOJCIUPOBAHKE) [UISI W3YYEHHUS PA3TUYHBIX CTOPOH
OKPYKaIOIIEeH TeNCTBUTENBHOCTH;

2. WCIOJIb30BaHNE YHUBEPCAIBHBIX CIOCOOOB JIEATENBHOCTH IO PEHICHUIO
HpO6J’I€M U OCHOBHBIX MHTCIUICKTYAJIbHBIX onepaunﬁ: HUCIIOJIB30BaHUE OCHOBHBIX
MHTEIJIEKTYaIbHBIX Omepainuii: GopMylIupoBaHHUE TUIIOTE3, aHAIN3 U CHHTE3, CPABHEHHUE,
0606HI€HI/IG, CUCTEMATHU3aluA, BBIABICHUC IPHYNHHO-CICICTBCHHBIX CB$I3€I>1, IIOUCK

aHaJIOTOB;

3. YMEHHE TEeHEPUPOBATh HJIEH W ONPEACTATh CPEACTBA, HEOOXOIMMEBIE IS
UX peau3aluy;

4. YMEHHE OIpPENeNATh LEeNd W 3aJaddl JeATEIbHOCTH, BBIOMpATh CPEICTBA
peanu3alyy HeJid ¥ IPUMEHATh UX Ha MIPAKTUKE;

5. WCTIOJIb30BAHNE PA3UYHBIX HWCTOYHUKOB IS TIOTYYCHUS XHMHYECKON
UHpOpMaLINH.

HpeI[MeTH])IMI/[ pe3yjabTaTaMu OCBOCHHA BBIITYCKHUKaMHU OCHOBHOH IIKOJIbI
MPOTPaMMBI 110 XUMUU SBIISTFOTCS:
1. B no3naBarenwHO# cdepe:
- J1aBaTh OMpEJEICHUS] M3yYEHHBIX MOHITHIA: BEIIECTBO (XMMHUYECKUN DJIEMEHT, aTOM,
WOH, MOJIEKYJa, KPHUCTAJUTMYECKas peEIIeTKa, BEIIECTBO, IPOCThIE W CIOXKHBIE BEUIECTBa,
XuMH4deckass (hopMmyna, OTHOCHTENIbHAs aTOMHAas Macca, OTHOCUTENIbHAs MOJEKYIsIpHas macca,
BaJICHTHOCTH, OKCH/IbI, KUCJIOTHI, OCHOBaHMS, COJIU, aM(POTEPHOCTh, HHIUKATOP, IEPHOTAUECKUNA
3aKOH, TEPUOJUYECKasl CHCTeMa, MepHoAnYeckas TaOnuia, H30TOMbl, XHUMHYECKas CBSI3b,
JJIEKTPOOTPHUIIATCILHOCTh,  CTEIIEHb  OKHCICHHS, JJICKTPOJIUT); XUMHUYECKas  PeaKIus
9



(xummyeckoe YpaBHEHUE, T€HETUYECKAs] CBSI3b, OKHCJICHUE, BOCCTAHOBJIEHHE,
JEKTPOIUTHYECKAS UCCOLMALIUS, CKOPOCTh XMMUYECKOH peaKiim);

- hopmynupoBath nepuonnueckuit 3akon [I.M1.MeneneeBa u pacKpbIBaTh €ro CMBICI;

- OIIUCBHIBATh JIEMOHCTPALMOHHBIE M CAMOCTOSATEIBHO IPOBEACHHBIC SKCIIEPUMEHTHI,
MCIIOJIB3YS JIJISl 3TOT'O €CTECTBEHHBIN (PYCCKHM, POJHON) SA3bIK U A3bIK XUMUH;

- ONMCHIBATh U Pa3JIM4aTh U3yYEHHBIE KJIACChl HEOPraHMYECKUX COCIMHEHUN, IPOCThIE U
CJIOXHBIE BEIIECTBA, XMMUUECKUE PEAKIINY;

- KJIJacCCU(pULIMPOBATh U3Y4YE€HHbIE OOBEKTHI U SBJICHUS;

- HaOJIOaTh IEMOHCTPUPYEMbIE U CAMOCTOATEIBHO MPOBOJIMMBIC OIBITHI, XUMUYECKUE
peaKIMHy, MPOTEKAIOLIE B IPUPOE U B OBITY;

- JeaTh BBIBOJABI M YMO3AaKIIOYEHMs] W3 HAOJIOJEHUM, H3YYEHHBIX XUMHUYECKHUX
3aKOHOMEPHOCTEW, IIPOTHO3MPOBATH CBOMCTBA HEM3YYCHHBIX BEIIECTB [0 AHAIOTUU CO
CBOMCTBAMM M3YyYCHHBIX;

- CTPYKTYpPHUPOBATh U3yYEHHBIN MaTepuas U XUMHUUECKYIO0 HH(OPMALHIO, TOJyUYCHHYIO U3
JPYT'UX UCTOYHHUKOB;

- MOZEIUPOBATH CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOIO - TPETHETO MEPUOJIOB, CTPOCHUE
IIPOCTEUIINX MOJIEKYJI.

2. B 1eHHOCTHO-OpHUEHTAlMOHHOI chepe:

- QHAJM3UPOBaTh W OLEHMBATh MOCIEACTBHS AJI OKpY’Karollel cpepl ObITOBON H
IIPOM3BOJICTBEHHOM JI€ATEILHOCTH YeJIOBEKa, CBA3aHHOMN C 1epepaboTKON BEILECTB;

- Pa3bsICHATH Ha IpuMepax (MPUBOAUTH NMPUMEPHI, NOATBEPKIAIOLINE) MATEPHATIbHOE
€MHCTBO U B3aMMOCBS3b KOMIIOHEHTOB JKMBOM M HEKHMBOM IIPUPOJBI U YEJIOBEKA KAK BAXKHYIO
4acTh 3TOTO €IUHCTBA;

- CTPOUTHb CBOE IOBEJECHUE B COOTBETCTBMM C IPUHIMIIAMHU OEPEKHOIO OTHOLIEHHS K
IpUpOJIE.

3. B tpynoBoii cdepe:

- IJIJAHUPOBATH U MPOBOJUTH XUMUYECKUI 3KCIIEPUMEHT;

- HCIOJIb30BaTh BEIIECTBA B COOTBETCTBHMM C MX NPEJHA3HAYCHHMEM M CBONCTBaMH,
ONMCAHHBIMHU B MHCTPYKIMSIX IO IPUMEHEHHUIO.

4. B cihepe Oe3omacHOCTH KUZHEACITETLHOCTH:

- OKa3bIBaTh MEPBYIO MMOMOUIb IIPU OTPABIEHUAX, 0XKOTaX U IPYTUX TpaBMaXx, CBSI3aHHBIX
C BEILIECTBAMU U Ja0OpaTOPHBIM 000PYIOBaHHUEM.

IIpumepHbie HaNIpaBJIeHUS POEKTHOM JesiTeIbHOCTH o0yuarommxcsi. 1. PaboTta ¢
UCTOYHHKAMU XUMHUUYECKOM HH(POpMALUK — HCTOPHUUECKUE 0030pbl CTAHOBIICHHS U PA3BUTHUS
M3YYEHHBIX TOHITHUH, TEOPHIl, 3aKOHOB; KU3Hb U JI€ATEIbHOCTb BbIIAIOIINXCS YUEHBIX-XUMHUKOB.
2.Ananutnyeckue 0630pbl HHPOPMALIUH 110 PEIIEHUIO ONPEAeICHHBIX HAyYHBbIX,
TEXHOJIOTHYECKHX, MPAaKTUYeCKuX mpodiemM. 3. OBinaZeHne OCHOBAMU XMMHUYECKOT0 aHalu3a. 4.
OBnazneHne OCHOBaMU HEOPTaHUYECKOTO CUHTE3A.

TemaTHyeckoe nianupoBanue 8-9 kiace
TemaTuyeckoe manupoBanue (8 Kacc)

Ne Hassanwue paznena, KonnuecTtBO yacoB
YPOKOB rJ1aB Bcer 13 Hux (popmbI KOHTPOJIN)
o KOHTP PaKTUYECK
OJIBHBIX paloT | X paboT
1 BBenenune 5 - 1
2 ATOMBI 10 1 -
XUMHUYECKHMX DJIIEMEHTOB
3 ITpocTeie BemecTBa 8 1 -
4 Coeaunenus 10 - 1
XAMHYECKHUX DJIEMEHTOB
5 HN3meHeHH, 13 1 1
MPOUCXOSIINE C
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BEIIECTBAMU
6 PactBopenue. 22 1 2
PacTtBOpBHI.
CaoiicTBa
pPacTBOPOB JJICKTPOIUTOB
UTOTO 68 4 5
TemaTtuueckoe ruranupoBanue (9 kiace)
Ne HasBanue paznena, KonnyecTBo yacos
YPOKOB TJ1aB Bcer W3 Hux (popmbl KOHTpOIIS)
0 KOHTPOJIbH IPaKTH
BIX paboOT YEeCKHUX paboT
1 Baenenue. OO0mas 9 1 -
XapaKTepUCTHKA

XHMHYECKHX DJIEMEHTOB U
XUMHYECKUX PEAKIUI

[Tepuonnueckuit
3aKoH u llepnognyeckas
CHCTEMa XMMHYECKHUX
anemenToB Jl. U.

Menneneesa
2 Metamisl 19 1 3
3 Hemeramisl 23 1 2
4 Opranuueckue 11 - -
BEIECTBA
5 O0001enye 3HaHUH 6 1 -
10 XMMUH 32 KypC OCHOBHOM
IIIKOJIBI.
6 Hroro 68 4 5

Conep:xaHue 0OCHOBHOI'0 00111ero 00pa3oBaHus M0 XUMHH 8-9 Ki1acchl

Pazoen 1. OcHoenvlie nonamus xXumuu (YpoGeHb  AMOMHO-MONEKYIAPHBIX
npeocmaenienuii)

[Ipenmer xumun. MeToapl TO3HAHUS B XUMUU: HAOJIIOJEHHE, SKCIIEPUMEHT, U3MEPEHHE.
HcTouHnku XuMndeckoi nHdopMam: XuMudeckas aureparypa, IHTepHerT.

UYucteie BemectBa U cMmecu. Oumcrtka BemiecTB. [IpocTble U CIOXHBIE BELIECTBA.
Meranmnsl 1 HeMeTaluipl. XHMHUYECKHMH OJIEMEHT, aTOM, MOJIEKYJIA. 3HAaKH XUMHYECKHX
DJIEMEHTOB. XnuMuyeckas dopmyna. BanenTtHoCcTh XUMHYECKHX JJIEMEHTOB.
Cocranenue Gpopmys OMHAPHBIX COCTMHEHUM MO0 BAJICHTHOCTU aTOMOB XMMHUYECKHUX DJIEMEHTOB
U OmpeJeNieHHe BaJeHTHOCTH AaTOMOB XHUMHUYECKHX OJJIEMEHTOB MO (opMmylaM OWHApHBIX
COCTUHEHUH.

OtHocuTenbHast aToMHasi Macca. OTHOCUTENBbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10
XMMHYECKOTO 3JIEMEHTA B CII0KHOM BemecTse. KonnuectBo Bemectsa. Moabs. MonsipHas macca
U MOJIApHBIN 00BEM.

Ousnyeckue SBICHUS U XUMHUecKHe peakuuu. [Ipu3Haku M yClOBUS NPOTEKaHUS
XUMHUYECKMX peakiuil. 3aKOH COXPAaHEHHsS MacChl BEIIECTB IPU XMMHMUYECKHUX DPEAKIMIX.
Xumunyeckue ypaBHeHus. KoadduineHnTsl B ypaBHEHHUAX XUMHUECKUX PEAKIMI KaK OTHOILIEHUS
KOJINYECTB BEIECTB, BCTYMAIOMIMX U OOpa3ylOIIMXCS B pe3ysibTaTe XHMHUYECKOH peaKiMH.
IIpocreiimne pacueTsl IO YPaBHEHHUSIM XUMHYECKUX PEAKIIHA.

OCHOBHBIE KJIaCChl HEOPraHMYECKMX coennHeHud. HoMeHKiaTypa HEOpraHMUYECKUX
BemecTB. Kucnopon. Bo3ayx. I'openne. Okcnnpbl. OKCHIIBI METAIUIOB U HEMETAUIOB. Bomopo.
Boga. Ouncrka Boapl. Anpanus Boxabl. B3aumoneicTBue BOAbI ¢ OKCHAAMHU METAJJIOB U
HeMeTauioB. KucnoTel, kmaccudukamuss W CBOWMCTBA: B3aMMOJICUCTBHE C METaJlJIaMH,
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okcuamu MetayuioB. OcHOBaHMS, Kiaccu(UKalnus M CBOMCTBA: B3aMMOJAEHUCTBUE C OKCHIAMHU
HEeMeTaJuIoB, kuciotamMu. AmportepHocTh. KucinotHo-ocHoBHBIe MHAMKATOphl. Comn. CpenHue
conu. B3aumopeiicTBue cosieil ¢ MeTaJuIaMM, KUCJIOTaMH, 1ieaoyamMu. CBsI3b MEXy OCHOBHBIMU
KJIACCAMU HEOPraHUYECKUX COCIUHEHUM.

[lepBoHavasibHbIE MPEICTABICHUS O €CTECTBEHHBIX CEMENCTBax (Ipymmnax) XUMUYECKUX
3JIEMEHTOB: IIEJIOYHbIE METAJUIbI, TAJIOT€HBI.

Paszoen 2. Ilepuoouueckuil 3aKon u nepuoouyecKas CUCMemMa XumMu4ecKux 31eMeHmaoe
/. U.Menoeneesa. Cmpoenue seutecmea.

[lepuognueckuii 3akoH. VcTropust OTKpBHITHS NEPUOAMYECKOTO 3aKOHA. 3HA4YEHHE
MEPUOIUYECKOT0 3aKOHA JJI Pa3BUTHUS HAYKH.

[lepuonuueckass cucreMa Kak eCTECTBEHHOHAy4YHas KJIACCH(PHUKAIMA XUMHYECKHX
aneMeHToB. Tabnuunas ¢opMa MpeacTaBieHUS KIacCU(PUKALUN XUMHYECKHX 3JEMEHTOB.
Crpykrypa Tabmuusl «[lepuoanyeckas cucrema xumudeckux sneMmeHToB J[. M. MenneneeBay.
Ou3nyecKuil CMBICI MOPSAKOBOrO (ATOMHOT0) HOMEpa, HOMepa Meprojia 1 HoMepa rpyIsl (s
AJIEMEHTOB A-rpyI).

Crtpoenue aroma: siApo W dJeKTpoHHas o0osiouka. COCTaB aTOMHBIX siiep: MPOTOHBI U
HelTpoHbl. M30TOmBl. 3apsa aroMHOro sjpa, MacCoBO€ YMCIO W OTHOCHUTENbHAs aTOMHas
Macca. DIeKTpoHHas 000JI0uKa aroma. OIEKTPOHHBIE CJIOM aTOMOB DJJIEMEHTOB MaJbIX
NEPUOOB.

XUMHUECKasi CBs3b. DJEKTPOOTPHULATENBHOCTh aToMOB. KoBaneHTHass HemojsipHas M
noJisipHasi cBsi3b. MloHHas cBsA3b. BajleHTHOCTD, CTENEHb OKUCICHUS, 3aps]l HOHA.

Pazoen 3. Mnozoobpazue xumuueckux peaxkyuil.

Knaccnukanus XUMHYECKHUX peaKIfil: peakii COeTUHEHNS, PA3JI0KEHHs, 3aMEIICHNUS,
oOMeHa, 3K30TEPMHUYECKHUE, SHIOTEPMUYECKHE, OKHUCJIUTENbHO-BOCCTAHOBUTEIIBHBIE,
HeoOpaTuMble,00paTUMBIE.

CkopocTp XMMHMUYECKUX peakuuil. DakTopbl, BIMSIIOLIME HA CKOPOCTh XHUMHYECKUX
peaKuHnii.

PacTBopbl. OneKTponuTHYECKass OUCCOLMALUA. IJIEKTPOIMTBI M HEIIEKTPOJINTHI.
Karvons!l n annonsl. /[ucconuanus cojel, KUCIOT U OCHOBAaHHWN B BOJHBIX pacTBopax. Peaknuun
HMOHHOT0 0OMEHa B pacTBOpPaxX JIEKTPOIUTOB.

Pazoen 4. Muozooopaszue eeutecme.

EcrecTBeHHbIE ceMeiicTBa XMMMYECKHX 3JIEMEHTOB METAIJIOB W HemeramioB. OOmas
XapaKTepUCTHUKAa HEMETAJUIOB Ha OCHOBE MX TMOJIOKEHHMST B NEPHUOAMYECKON CHCTEME.
3aKOHOMEPHOCTH H3MEHEHMs (PU3MYECKMX M XUMHUYECKUX CBOMCTB HEMETANJIOB — IPOCTHIX
BEIIECTB, UX BOJOPOAHBIX COCAMHEHUM, BBICIIUX OKCHUIOB M KUCIOPOACOJAEPKAIINUX KHUCIOT Ha
IIPUMEpPE JIEMEHTOB BTOPOIO ¥ TPETHETO IIEPUOIOB.

OO01as XxapakTepUCTHKA METAJUIOB Ha OCHOBE UX MOJIOXKEHUS B IEPUOINUECKON CUCTEME.
3aKOHOMEPHOCTH H3MEHEHMs (U3NYECKMX M XHUMHUYECKHUX CBOMCTB METaNIOB — IMPOCTHIX
BEIIECTB, UX OKCUOB U THAPOKCUIOB Ha MPHUMEPE 3JIEMEHTOB BTOPOTO U TPETHETO MEPHUOIOB.
AmpotepHble coenuHeHHs amroMHHMA. OOmas XapakTepUCTHKA >Kele3a, €ro OKCHIOB U
TUIPOKCH/IOB.

Pa3zoen 5. Ikcnepumenmanvnan xumus

JleMOHCTpAalMOHHBI M Ja0opaTopHblii 3KkcnepumeHT. 1. [Ipumepsl ¢uznyeckux
apiieHui. 2. [TpuMeppl XUMHUYECKUX PEAKIUI C SIPKO BBIPA)KEHHBIMM M3Y4a€MbIMH ITPU3HAKAMU.
3. Peakuum coemuHEHUS,pa3NIOKEHUS, 3aMelleHus, oOMeHa. 4. Peaknuu, WUTIOCTPUPYIOIIHE
CBOMCTBA M B3aMMOCBSI3M OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEAMHEHHUH. 5. OMBbITHI,
WUTIOCTPUPYIOIIME 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB LIEIOYHBIX METAJJIOB U TajoreHos. 6.
OnbIThI, HJUTIOCTPUPYIOLIME  3aKOHOMEPHOCTH  M3MEHEHUS  CBOWCTB  T'MJIPOKCHIOB U
KHUCJIOPOJICO/IEPXKALUX KHUCIIOT 3JIEMEHTOB OJHOro mnepuoja. 7. Ilpumepsl OKuCIUTENBHO-
BOCCTAHOBUTENBHBIX peakiuil.8. PaKTOphl, BIUAIONINE HA CKOPOCTh XUMUYECKUX PEAKIIUH.
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9.Ilpumepsl 3HI0- U 3K30TepMuyeckux peakuui. 10. CpaBHeHUE IEKTPONPOBOIHOCTH
PacTBOPOB JJIEKTPOJUTOB W HedekTpoiauToB. 11. Peaknmum wmonHoro oOmena. 12. OmbIThI,
WITIOCTPUPYIOIIUE (PU3NIECKUE U XUMUYECKHE CBOMCTBA H3y4aeMbIX BEIIECTB.

IIpakTuyeckne padorsl 8 kiuacc 1. [lpaBuna TexHMKH 0€30MACHOCTH MpU padboTe B
xumMudeckoM kabunere. [lpwembl oOpamieHus ¢ 1a00opaTOpHBIM  O0OpYIOBAaHUEM U
HarpeBarelbHbIMU NpuOopamu. 2. IlpurotoBiaeHue pacTBopa caxapa U pacdyeT ero MaccoBOH
JI0JI1 B pacTBOpE

4. YcnoBus Te4eHHUsI XUMUYECKHUX PEAKLMM MEXAY PacTBOPAMU JIEKTPOJIUTOB 10 KOHIIA.

5. PelieHne 3KCIepUMEHTANIBHBIX 3a1a4.

IIpakTuyeckue padorbl.9 kiaace 1. OcymiecTBiIeHUE UEMOYKHM XUMHUYECKUX
npespauienuii. 2. [lomydyeHne u  cBoiicTBa coenuMHeHuUM  MerawioB. 3. PemieHue
SKCIIEPUMEHTAIBHBIX 3a/1a4 HA PaclO3HaBaHHUE U MOJIyYCHHUE COCAVMHEHUN METAUIOB. . Pemenne
IKCIEpUMEHTANBHBIX 3a7ad no teme «llonrpynma kuciopoma». 5. Ilomydenue, cobupanue u
pacro3HaBaHKE ra3os.

Pacuyernble 3agauu. 1.BriunciieHne OTHOCUTENBHON MOJIEKYISIPHON U MOJISIPHOM Macchl
BEIIIECTBA 0 ero xumuyeckoi ¢opmyie. 2. Pacuer MaccoBOi JOJIM XMMHUYECKOTO 3JEMEHTa B
coequHeHuH. 3. PacueT MaccoBoil 101 pacTBOPEHHOIO BElECTBa B pacTBope. 4. Boruncnenus
10 XUMUYECKUM YPaBHEHMSIM MACChl MJIM KOJIMYECTBA BEILECTBA OJHOIO M3 yYacCTBYIOILIUX WJIN
MOJIYYAIOLIMXCSl B PEaKLUUU COECJUHEHHM 10 WM3BECTHOW Macce WM KOJIMYECTBY BEIIECTBA
JPYTrOro COEJUHEHMUS.

JINYHOCTHBIMM pe3yJbTAaTAMHM W3Y4YEHHUs INpeaMeTa «XHUMMs» SBISIOTCSA CIENYIOLINe
YMEHUSL:

Oco3HaBaTh €IMHCTBO M LEJOCTHOCTb OKPYKAIOLIEr0 MHUPa, BO3MOXXHOCTH €ro
II03HABAEMOCTH U O0BSICHUMOCTH Ha OCHOBE TIOCTHM)KEHUH HAyKH.

[locTeneHHo BhICTpauBaTh COOCTBEHHOE 11€I0CTHOE MUPOBO33PEHUE:

0CO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K aMOOOpa30BaHUIO, B TOM YHCJE U B paMKax
CaMOCTOSITENIbHOM J1€ATEIbHOCTH BHE ILIKOJIbL;

OLIEHUBATh JKU3HEHHBbIE CHUTyallud C TOYKH 3peHHs] Oe30macHOro obpasza XHU3HH U
COXpaHEHHUsI 3/10pPOBbS;

OLIEHMBAThH YKOJIOTMUECKUN PUCK B3aUMOOTHOILIEHUH YEJI0BEKA U IPUPOABI.

Br16upaTh MOCTYNKY, HalleJICHHbIE HA COXpaHEHUE U OepeKHOe OTHOUIEHHE K MPUpPOJE,
0COOEHHO >KMBOM, M30eras MpPOTHBONOJOXHBIX IOCTYIKOB, MOCTETIEHHO Yy4ach M OCBamBas
CTpaTEruio palMoOHaIbHOTO MPUPOAOIOIb30BAHNUS.

Cpeocmeom pazeumus JUYHOCTHBIX PpE3yJIbTaTOB CIyKaT Y4eOHBIH Marepuan Hu
MPOJYKTUBHBIE 33/1aHUs YUeOHMKA, HAICJIEHHbIE Ha 6-10 JIMHUIO Pa3BUTHUSI — YMEHHE OLIEHHUBATH
MIOBEJICHHUE YeJIOBEKa C TOYKU 3PEHMsI XUMHUUECKOW 0€30MacHOCTH MO OTHOLICHHUIO K YEJIOBEKY U
pUpoJIE.

MeTtanpeaMeTHBIMH Pe3yJIbTaTaMU U3yYEHHs Kypca «XUMUs» sABJsieTcs (POpMUPOBaHHE
YHHUBEpCaIbHbIX YueOHbIX Aeiictuii (Y'Y ]I).

Pezynamusnvie YV/I.

CaMocTosTenbHO OOHApyKUBaThb W (OPMYIUPOBATH Y4eOHYIO MpoOIeMy, ONpenessTh
1eNb y4eOHOU AeATeNbHOCTH, BBIOUPATh TEMY MPOEKTA.

BoiaBurate Bepcuu penieHus npodaemMbl, 0CO3HaBaTh KOHEUHBINH Pe3yabTaT, BBIOUPATh U3
IIPEJJIOKEHHBIX M NCKATh CAMOCTOSITENIBHO CPENCTBA JOCTUKEHUS LIETH.

CoctaBnarh (MHAMBUAYAJIbHO WM B TPYIIE) IUIaH pelIeHus MpoOsieMbl (BBITOIHEHUS
MPOEKTA).

PaGoras o nnany, cBepsITh CBOU JACUCTBUS C LENIbIO U, TPU HEOOXOIUMOCTH, UCTIPABIISATH
OLIMOKH CaMOCTOSATENBHO.

B nmanore ¢ yuurenem COBEpIIEHCTBOBATh CAMOCTOSATEIBHO BbIpaOOTAaHHBIE KPUTEPUU
OLICHKH.

CaMmocTrosiTenbHO OOHapyXuBaTh M (QOpPMYyIUpOBaTh MpoOieMy B KJIacCHOM U
WH/IMBUYaJIbHOM y4eOHOM NesITeTbHOCTH.
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BriBurare Bepcuu petieHus npoodiaemMsl, 0CO3HABATh KOHEUHBIN pe3ylbTaT, BEIOUPATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEICTBA JOCTUKECHHUS LIEITH.

CaMoCTOATEIbHO OCO3HaBaThb IPUYMHBI CBOETO YyCIIEXa WM HEycllexa U HaxoJuTh
CIocoObI BBIX0/1a U3 CUTYallMU HEycIexa.

Cpeocmeom gopmuposanus perynsTUBHBIX Y Y]l ciy’kaT TeXHOJOTHs MpoOIEeMHOTO
Jaliora Ha 3Tare M3y4yeHHUss HOBOTO MaTepuaja W TEXHOJOTHUSl OLCHHBaHHS 00pa3oBaTeNIbHBIX
JOCTHUXEHUH (yUeOHBIX YCIIEXOB).

lloznasamenvnvie YVJI:

AHanu3upoBaTh, CpaBHUBATh, Kilaccu(uIpoBarb M 0000marh (GakTel U SBICHUS.
BbISBASTS MPUYHHBI U CIIEACTBUS IPOCTHIX SBICHUIA.

OcyIiecTBIATh CpaBHEHHE, CEPUAIMIO M KJIACCH(PHKAINIO, CAMOCTOSATEIILHO BHIOMpAs
OCHOBaHUS U KPUTEPHUU JUIsl YKa3aHHBIX JIOTUYECKUX OIepaluii; CTPOUTh KIACCHU(PHUKALHUIO Ha
OCHOBE JIMXOTOMHUYECKOT0 JIeJIeHNs (HA OCHOBE OTPULIAHUA).

Ctpouth JIOTMYECKOE pacCyXkJeHHEe, BKJIIOYAIOIlee YCTAaHOBJICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3EH.

CoznmaBaTh CXeMaTHYEeCKHE MOJENU C BBIICICHHEM CYIIECTBEHHBIX XapaKTePHUCTHUK
oOBeKTa.

CocTaBnaTh TE3UCHI, pa3IUYHbIE BHJbI IUIAHOB (IPOCTBIX, CJIOXHBIX M T.IIL).
[TpeoOpa3zoBeIBaTH HHPOPMAITUIO W3 OJTHOTO BUJA B APYTOH (TAOJIHIlY B TEKCT U TIp.).

BbrunteiBaTh BCE YPOBHU TEKCTOBOM MH(OPMALIHH.

YMeTh omnpenensTh BO3MOXKHBIE HCTOYHUKUA HEOOXOIMMBIX CBEIEHHUH, MPOU3BOAUTH
MOKMCK MH(POPMAIINH, aHATU3UPOBAThH U OLIEHUBATh €€ JTOCTOBEPHOCTD.

YMeTh UCHOJb30BaTh KOMIBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJOTMHM Kak
UHCTPYMEHT U1l JOCTHKEHHMS CBOUX IIelied. YMeTh BbIOMpaTh ajeKBaTHBIC 3a/1aye
MHCTPYMEHTAJIbHBIE TPOrPaMMHO-AMNIAPaTHbIE CPEJCTBA U CEPBUCHI.

Kowmmynuxamuenvie YVJI:

CamoCTOATeNIbHO OpPraHMW30BBIBATH Y4€OHOE B3aMMOJCHCTBHE B Trpymre (ONpeaensiTh
oO11ue 11enu, pacrpeeNnaTh Poid, 10roOBapuBaThes APYT C APYTOM U T.[1.).

OTtcTauBas CBOIO TOUKY 3p€HUS], IPUBOAUTH aPTYMEHTBHI, IOATBEPHKAAs UX PaKTaMHu.

YMeTh B3INISIHYTh Ha CUTYAIlMI0 C MHOW MO3MLHUHM U JOTOBapUBATBHCS C JIIOJBMH HMHBIX
TTO3UIUH.

Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y Y]] ciry’kaT TeXHOJIOTUS POOIEMHOTO
quanora (moOyKJarouMil ¥ MOABOMALIMM jauanor) M paboTa B MalbIX TIpyHmax, Takke
MCIIOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOIMH MTPOYKTUBHOTO UYTEHMSL.

IIpenmMeTHbIMHU pe3yJIbTaTAMU U3YUYSHUS NpeaMeTa «XUMHUS» SBISIOTCA:

1.B nmo3naBarenbHOI chepe:

d JaBaThb ONPCACIICHUA H3YUCHHBIX MMOHATUH: «XUMHYSCKHI OJIEMCHT», «aToOM,
«HOH», KMOJICKYJIa», «IIPOCTBIC U CJIIOKHBIC BCUICCTBA», «BCUICCTBO», «XUMHUYCCKAA (I)OpMYJ'Ia»,
«OTHOCHUTCIIbHAad aTOMHasd MaccCa», «OTHOCHUTCIIbHAd MOJICKYJIIpHad Macca», «BaJICHTHOCTbL),
«CTCIICHb OKUCIICHUSA», «KPUCTAJUIMYCCKAA PCHICTKA», «OKCHIAbD», «KHUCJIOTBD», «OCHOBAHUI»,
«COJIN», «aM(l)OTepHOCTI)», CUHAOUKATOP», ((HepI/IOJII/I‘IeCKI/II\/’I 3aKOH», «IICPUOJUYUCCKAA Ta6J'II/IIIa>>,
«U30TOIIb», «XUMHYCCKASA CBA3b», <«BJICKTPOOTPUHATCIIBHOCTLY», «XUMHUYCCKASA PCAKIUA»,
XHUMHUYECKOC YpPaBHCHUC»), «T'CHCTHYECKAasA CBA3b», «OKHCIICHHEC», «BOCCTAHOBJICHUC)),
(QJICKTPOJUTHUYCCKAA AUucconnanusi», «CKOpOCTb XUMHYSCKOU PCaKIIUN»;

i OnmucaTb ACMOHCTPAOMOHHBIE W CAMOCTOATCIBHO ITPOBCACHHBIC XHWMHYCCKHC
9KCIICPUMCHTBI;

i OMMUCBIBATHL W Ppas3jiyaTb H3YUCHHBIC KJIAaCChl HEOPTaHUYCCKUX COC}IPIHCHI/Iﬁ,
IMPOCTBIC U CIIOXKHBIC BEIIECTBA, XUMHYCCKHUEC PCAKIINH,

b KJIE[CCI/I(I)I/II_II/IPOBE[TB HU3YUCHHBIC O0OBEKTHI U SABJICHUA,
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. JienaTh BBIBOJBI M YMO3AKJIIOUEHHUS M3 HAOMIOJACHUMN, M3YUYEHHBIX XMMHUYECKHUX
3aKOHOMEPHOCTEH, IPOTHO3MPOBATH CBOMCTBA HEM3YYEHHBIX BEILNECTB II0 AHAJIOTMH CO
CBOMCTBAMM M3YyYCHHBIX;

o CTPYKTYpUpOBaTh HM3YyYEHHBI MaTepual W XHUMHUYECKYI0 HH(OpMALHUIO,
MOJIYYCHHYIO U3 JIPYTUX UCTOYHUKOB;

o MOJIEJIMPOBaTh CTPOCHHUE aTOMOB 3JIEMEHTOB 1-3 MEepHoa0B, CTPOCHHUE HMPOCTHIX
MOJIEKYJI;

2. B 11IeHHOCTHO - OpHEHTAaIIMOHHOH cdepe:

o AHAIM3UPOBATH U OIICHUBATH IMOCICIACTBUS JJIsI OKPYXKAIOMICH cpeabl OBITOBOM U

IIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA, CBSI3aHHOM €

nepepaboTKOH BEILECTB;

3. B tpynoBoii chepe:

* IPOBOJUTH XUMUYECKHUI dKCIIEPUMEHT;

4. B cdepe 6e30macHOCTH KU3HEACATEILHOCTH:

* OKa3bIBaTh IIEPBYIO MIOMOILb IIPU OTPABIICHUSAX, OKOTaX U JPYTUX TpaBMax, CBSA3aHHBIX
C BEILIECTBAMU U JIaOOpAaTOPHBIM 000PYOBAHUEM.

* XHMHYECKOH CHMBOJMKH: 3HAKOB XHMHYECKHUX OHJIEMEHTOB, (OPMYJT XHUMHUYECKUX
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN;

* BAOXHEUIINX XMMHYECKUX IIOHATHH: XUMHUYECKHMH JJIEMEHT, aroM, MOJIEKYJIa,
OTHOCHUTEJIbHbIE aTOMHAas W MOJEKYJSpHasT Macchl, HOH, XHMHYECKas CBs3b, BELIECTBO.
KJaccu(uKalus BEIIECTB, MOJb, MOJSpPHAs Macca, MOJISIPHBIH 00bEM, XUMHUUYECKasi PeaKius,
KJIaccu(UKALUsl PEaKIid, JIEKTPOJUT U HEIJIEKTPOIUT, DIIEKTPOIUTHUECKAS TUCCOIHAIINS,
OKHCJIUTEJIb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHUE;

* OCHOBHBIX 3aKOHOB XHMHHU: COXPAHEHHMS MacChl BEILECTB, IOCTOSHCTBA COCTaBa,
NEPUOANYECKUN 3aKOH;

* Ha3bIBaTh: XMMHUYECKUE JIEMEHTBI, COETUHEHHUS U3yYEHHBIX KIacCOB;

* OOBACHATH (PU3MUYECKUI CMBICT aTOMHOTO (MOPSAIKOBOIO) HOMEpa XHWMHYECKOTO
3JIEMEHTAa, HOMEPOB T'PYIIbI U MEepUo/ia, K KOTOPHIM 3JIEMEHT MPUHAUIEKUT B NEPUOAMUECKON
cucreme JI.MI. MenneneeBa; 3aKOHOMEPHOCTH H3MEHEHHs CBOMICTB DJJIEMEHTOB B IIPEIENax
MaJbIX EPUOJO0B U INIaBHBIX MOATPYII; CYIIHOCTh PEAKIMI HOHHOTO 0OMEHa;

*XapaKTepHU30BaTh: XMMUYECKHE 3JEMEHTHl (0T BOJOPOZA /10 KajblMs) HA OCHOBE HX
MOJIO’KEHUs B nepuoandeckoit cucreme J.M.MenneneeBa 1 0COOEHHOCTEN CTPOEHUSI UX aTOMOB;
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX BEILECTB;

* OINpEAeNsATh: COCTaB BEIIECTB IO HX QopMmysiaMm, NPHUHAUIEKHOCTh BEIIECTB K
ONPEACIEHHOMY KJacCy COEOUHEHHWH, THUIIBl XUMHYECKMX PEaKLHH, CTENEHb OKHUCICHUS
AJIEMEHTA B COEAMHEHMSIX, TUI XMMHUECKOH CBSA3M B COEAMHEHMSIX, BOBMOXKHOCTh IPOTEKaHUs
peaxkuui

HOHHOT0 OOMeEHa;

COCTaBIIATh: (HOPMYJIBI HEOPraHWYECKUX COEAMHEHUIH H3y4eHHBIX KJACCOB; CXEMBI
CTpOEHHsI aToMOB IiepBbIX 20 sneMeHTOB nepuoanuyeckord cucrtemsl J[.MI. MeHnneneesa;
YPaBHEHHS XMMHYECKHUX PEaKIINA;

* o0pamarbcst ¢ XUMUYECKON TTOCYI0N U TaOOpaTOpPHBIM 000PYyI0BAaHUEM;

* BBIYMCIATH: MAcCCOBYIO JIOJNIIO XMMHYECKOTO 3JeMEeHTa HO (OopMysie COCTUHEHUS;
MacCOBYIO JIOJIIO BEIIeCTBa B pacTBOpE; KOJMYECTBO BelIeCTBa, O0BEM WIJIM Maccy IIO0
KOJINYECTBY BELIECTBA, 00bEMY WIIM Macce peareHTOB WM MPOAYKTOB PEAKIINH;

Hcnonb3oBaHrne MpUOOPETEHHBIX 3HAHUW W YMEHHM B MPAaKTHUECKON AEATEIbHOCTU U
MOBCEHEBHOM JKM3HM JUIsl: Oe30macHOro oOOpalleHHss ¢ BeleCTBAMU U MaTepuallaMu;
HKOJIOTMYECKH TPAaMOTHOTO MOBEACHUS B OKPY’KaIOIIEH Cpesie; OLIEHKH BIUSHHUS XUMHYECKOIO
3arps3HEHUs] OKpYKarollel cpeibl Ha OPraHu3M YeJIOBEKa; KpUTHUECKON OLIEHKH HHPOPMALIUHU O
BEIIECTBaX, UCIOIb3YEMbIX B ObITY; IPUTOTOBJICHHS pAaCTBOPOB 33JaHHON KOHIIEHTPAIUH.
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. nojoxenue wmeramwioB B I1.C.; METAJIJIMYECKasi CBsI3b, MeETaJUIMYecKas
KpHUCTAJUIMYECKas pelIeTKa;

. (bu3HYECKrEe CBOWCTBA METAIIIOB.

. obme xuMHUecKue cBoiictBa Me: BzauMoneiicteue ¢ HeMe, Bomo#, KuCI0TaMH,
COJISIMU.

. KJIacCU(PUKAIMIO CIJIAaBOB HA OCHOBE YEPHBIX (YYryH M CTajdb) W IBETHBIX
METAIIJIOB, XapaKTePUCTUKY (DU3UYECKUX CBOMCTB METAJLIOB.

. OCHOBHBIE CITOCOOBI TIOJTydeHHsI Me B IPOMBIIICHHOCTH.

. Ba)KHEUIIINE COCIUHCHUS IICIIOYHO3EMEIbLHBIX METAJIJIOB

. XMMHYECKHE CBOMCTBA aJJFOMHUHMSA, JKeje3a.

. OOBSICHATh 3aKOHOMEPHOCTHM HW3MEHEHHUsI CBOMCTB 3JIEMEHTOB-METANIOB B
npejenax riaBHbIX MOATPYIIIL,

. XapaKTepU30BaTh CTPOCHHUE U OOIINE CBOHCTBA METAJLIOB;

. OITHCHIBATH CBOMCTBaA BBICIIINX OKCHJIOB 3JIEMEHTOB-METAIJIOB "
COOTBETCTBYIOLIMX UM OCHOBAHUI;

. OIKMCHIBATh PEAKIIMM BOCCTAHOBJICHUS METAJNIOB U3 UX OKCHJIOB;

. XapaKTEePU30BaTh YCIOBUSI M CTIOCOOBI IPEAYIPEXKIACHUS] KOPPO3UU METAILIOB;

. XapaKTepU30BaTh CBOKWCTBA M 00JIACTH MPUMEHECHUSI METALTMYCCKUX CIUIABOB;

. COCTABJISITh CXEMBbI CTPOCHHSI aTOMOB JJEMEHTOB-METAUIOB JIUTHS, HATpPHS,
MarHusi, aJIOMAHHUS, KK, KaTbIUs );

. - OOBICHATHL 3aKOHOMEPHOCTH WM3MEHEHHUS CBOWCTB DJEMEHTOB-METAUIOB B
npejesnax riIaBHbIX MOArPYII;

. XapaKTepPU30BaTh XMMHYECCKUE CBOMCTBA METAJJIOB M MX COCAUHCHUM;

. ONUCHIBATh CBSI3b MEXY COCTaBOM, CTPOEHUEM, CBOMCTBAMU BEUIECTB-METAJIOB
U UX TPUMEHECHHEM;

. -HCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUUECKOH JAeITeTbHOCTH

U IIOBCEIHEBHOW >KM3HU: Ais Oe3omacHoro oOpamieHus ¢ Me, 5KOJIOTM4ECKH TPaMOTHOIO
NOBEJICHUS B OKpY)Xarolled cpene, KPUTHUECKOW OLEHKH HHGPOpMallMd O BeIIeCTBax,
UCIIOJIb3YEMBIX B OBITY

. 3alMChIBaTh YPaBHEHMsI peakuuil B3aumoserncTeus ¢ HeMe, kucinoramu, comnsmu,
UCIIOJNIb3YSl DJIEKTPOXMMUYECKUI psAl HampsokeHUs Me U1 XapakTepUCTUKU XUMHUYECKHUX
CBOICTB

. OTHCHIBAaTh CBOWCTBA U 00JIACTU IPUMEHEHUS PA3IMYHBIX METAJUIOB U CILJIAaBOB

. COCTaBIIAITh CXEMY CTPOCHHSI aTOMa JKENe3a,

. 3alMchiBaTh YpaBHEHUs peakUMil XxuMmuueckux cBoiicTB xkenesa (OBP) ¢
00pa30BaHUEM COECTUHEHUH C Pa3IMYHBIMU CTENIEHSIMU OKUCIICHHUS;

. ONPEAENSATh COCAUHEHHS, COJEpHKAIUE HOHBI Fe?* u Fe** ¢ mnomoupko
KAauECTBEHHBIX peaKlnil

. oOpalaTbcsi ¢ XUMUYECKOH MOCYI01 U 1abopaTOPHBIM 000PYI0BaHHUEM;

. pacro3HaBaTh ONBITHBIM IIYyTEM COEIMHEHUS METAJL.

. nojioxenue Hemetayios B [1.C. J[.M1.Mennencena;

. QTOMHBIE  XapaKTEPUCTUKU JJIEMEHTOB-HEMETAJUIOB,  NPUYUHBI u
3aKOHOMEPHOCTH WX U3MEHEHHUsI B IEPUOJIaX U IPYIIax;

. -0COOCHHOCTH KPHCTAITIMYECKOTO CTPOCHUSI HEMETAIIJIOB;

. -CTPOEHHE aTOMOB-HEMETALIOB, (PU3NYECKHE CBOMCTRA.

. - CTPOEHHE aTOMOB TaJIOT€HOB, CTEIIEHN OKUCIICHUS, PU3NUECKUE U XUMHYECKHE
CBOICTBA.

. -CBOMCTBA CEPHOI KUCIIOTHI B CBETE npeacrasieHuil TO/L;

. -OKHMCJIMTENIbHBIE CBOMCTBA KOHII. CEpHOM KUCIOTHI B cBeTe OBP;

. -KaueCTBEHHYIO PEaKIIHIO Ha CYIb(aT-uOH.

. -pu3nyeckue U XMMHUYECKHUE CBOICTBA a30Ta;

. -KpYTOBOPOT a30Ta B IIPUPOJIE.
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° - CTPOCHUC MOJICKYJIBI aMMHUAKa,

. -IOHOPHO-aKLIETITOPHBIM MeXaHU3M 00pa30BaHUsI CBSI3U B MIOHE aMMOHUS;

. -CBOMCTBA aMMHaKa,

. -CIIOCOOBI MTOJIYYE€HUS U PACIIO3HABAHUS aMMHUaKa

. - CBOWCTBa KHCIIOPOJHBIX COECIMHEHHWM a30Ta W Aa30THOM KHUCIOTHI Kak
OKHCIIUTES.

. - XapaKTepU30BaTh CBOMCTBA yIJIEpO/1a U 3JIEMEHTOB MOATPYIIIbI yIiepoaa

. - CBOICTBA, 3HAYEHUE COCJUHEHUN YIJIEpO/a U KPEMHHUS B KUBOU U HEKUBOU
IpUpOJIE.

. -COCTaBJIATh CXEMBbI CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB -HEMETAJIIOB;

. -laBaTh XapaKTEPUCTUKY IEMEHTaM-HEMETa/llaM Ha OCHOBE MX IIOJOXKEHHS B
[1CXD3;

. -00BACHATH CXOACTBO U PA3IMYKE B CTPOSHHH aTOMOB 3JI€MEHTOB-HEMETAIIIOB,

. - OOBIACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHMYECKUX 3JIEMEHTOB-
HEMETAJIJIOB;

. - XapaKTepPU30BaTb XUMUUYECKHE 3JIEMEHThI-HEMETAILIbI MAJIBIX IEPUOOB;

. - ONNCHIBAaTh CBOMCTBA BBICIIMX OKCHJOB XMMHMYECKUX 3JIEMEHTOB-HEMETAJUIOB
MaJbIX EPUOJIOB, a TAKXKE OOIIME CBOWCTBA COOTBETCTBYIOIIMUX UM KHUCIIOT;,

. -CpaBHUBATh HEMETAJUIBI C METANIAMU

. - COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB IaJIOT€HOB;

. -Ha OCHOBAHMU CTPOEHUS aTOMOB OOBSACHATH W3MEHEHHUE CBOMCTB TaJOTEHOB B
rpyIIe;

. -3aIMChIBATh YPaBHEHUS peakluil ¢ Touku 3penust OBP

. -XapaKTepU30BaTh XUMUUYECKHUE 3JIEMEHTHI OATPYIIIbI CEPHI;

. -3allMChIBaTh YpPaBHEHUS XMMUYECKUX PEAKIUIl B MOJIEKYJSIPHOM M C TOYKHU
3penust OBP

. - ONUCHIBATh CBOWCTBA aMMHaka ¢ Touku 3peHus OBP u ero ¢usnonormueckoe
BO3/ICIICTBUE Ha OPraHU3M

. - oOpamarbesa ¢ XMMUYECKOH Mocy10i 1 1a00paTOpHBIM 000PYIOBaHUEM;

. -110JIy4aTh U COOMPATh AMMUAK;

. -pacro3HaBaTh ONBITHBIM ITyTEM aMMHaK

. - COCTaBJISITh CXEMBI CTPOECHHUS aTOMOB JIEMEHTOB MOATPYIIIBI YIIEpoaa

. - COCTaBJATH (POPMYJIbI COCTUHEHUHN yIiieposia U KPEeMHMS, WIIOCTPUPYIOLINE
CBOMCTBa KapOOHATOB U CUJIMKATOB

. -pacro3HaBaTh PAacTBOPbI KHUCIOT U WIEJIOYEH, XJIOpHUA-, cyiab(dar-, KapOoHaT-
WOHBI U NOHBI AMMOHHS;

. - ONKCHIBaTh XMUMHUYECKOE 3arps3HEHHE OKpPYXKAloIleW cpelbl Kak Cle/ICTBUE
IPOU3BOJICTBEHHBIX IPOILIECCOB, CIIOCOOBI 3aIUTHI OT 3arps3HEHUN

. UCIIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUSI U YMEHUS B MPAKTUYECKOW AESITETbHOCTU

Y IOBCEIHEBHOM KHU3HM IS
OOBSICHEHHSI XHUMHUYECKHX HBHCHHﬁ, Opoucxoadmux B HTPHUPOAC, 6BITy n Ha

IIPOM3BOJICTBE;

e DKOJIOTHYECKH TPAMOTHOTO IOBE/ICHUS B OKPYKAFOIIEH cpere;

e  OIICHKW BIIMSHUS XMMHUYECKOTO 3arps3HEHUS] OKPY)KAIOIIEH Cpeibl HAa OpTaHH3M
YeJI0BeKa U IPYTHe KUBBIE OPTaHU3MBI;

e Oe3zomacHOro oOOpamieHUs] € TOPIOYUMU U  TOKCUYHBIMU  BEIIECTBaMH,
71a00paTOpHBIM 000PYI0OBaHUEM;

e  KPUTHUYECKOH OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(POPMALIUH, MTOCTYMAIOLIECH
U3 Pa3HbIX UCTOYHUKOB.

OCHOBHOE COJEPKAHUE
8 knacc
17



BBenenue

[Ipenmer xumuu. Meroabpl TMO3HAHUA B XHUMUU: HAOMIOJEHUE, HKCIEPUMEHT,
MojenupoBanue. McToynwku XuMmuYeckod uwHGOpManuu, ee IMOoNyuyeHue, aHalu3 |
NpeJCTaBlICHUe €ro pe3ynbraTtoB. [loHATHE O XMMHUYECKOM »JJeMeHTe U (opmax ero
CYIIIECTBOBAaHMS: CBOOOHBIX aTOMaX, MPOCTHIX U CIOXKHBIX BellecTBax. [IpeBparicHus BEIIeCTB.
OTnuune XMMUYECKHX peakluil OT (pu3HuecKux sIBICHUU. Poinb XMMUM B JKU3HU 4YeJIOBEKa.
Xemodumus u xemooobusi. Kparkue cBeeHUs U3 UCTOPUH BO3HUKHOBEHUS U PA3BUTHS XUMUHU.
Ponb oTeuecTBEHHBIX YYEHBIX B CTAaHOBJICEHMM XHUMHUYECKOW Hayku — pabotel M. B.
JlomonocoBa, A.M. byrtinepoa, JI. W. MenneneeBa. XuMuueckass CHUMBOJIHMKA. 3HaAKU
XUMHUYECKHX AJIEMEHTOB M MPOUCXOKJIEHUE UX Ha3BaHUM. Xumuueckue popmyinbl. MHaEeKCH U
kod(p¢uimenTsl. OTHOCHTENBHBIC aTOMHAas W MOJICKYyJspHas macchl. [IpoBenmeHue pacueToB
MacCOBOH JI0JIM XMMHUYECKOT0 3JIEMEHTa B BelIeCTBE Ha OCHOBE ero (opmyinsl. [lepuonnyeckas
cuctema xumudeckux snemeHToB J[. WM. MenpaeneeBa, ee CTpyKTypa: Majble W OoOJbIIue
nepuoAbl, rpynnbsl U noarpynnsl. [lepuonnyeckass cucreMa Kak CHpaBOYHOE IMocoOue s
MOJTYYEHHS CBEICHUN O XMMUYECKUX JJIEMEHTAX.

Jemoncrpanun. 1. Mogenu (mapocrepkHeBbie u Ctioapra—Dbpurieda) pa3nudHbIX
MPOCTBIX U CIIOKHBIX BELIECTB.

2. Konnekuus CTEKISHHOM XUMHUUYECKOW mocyabl. 3. Koiekuus mMaTepuaioB U U31eIuil
U3 HUX Ha OCHOBE amoMuHus. 4. B3aumonelicTBue Mpamopa C KHCIOTOM M TOMYTHEHHE
M3BECTKOBOW BOJBI.

Tema 1. ATOMBI XMMHU4Y€CKHX 3JIEMEHTOB

ATombl Kak ¢opMa CYIIECTBOBAHUS XHUMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEICHHS O
CTPOCHMHM aTOMOB. JloKka3zaTenbCcTBa CIOKHOCTU CTpoeHus atomoB. OmbiTel Pesepdopra.
[InaneTapHast MOJIeb CTPOEHHUS aTOMA.

CocraB aTrOMHBIX S€p: MPOTOHBI, HEUTPOHBL. (OTHOCUTENBHAS aTOMHAas Macca.
B3auMocCBA3b NOHATUH «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

WN3menenne uncia TPOTOHOB B sjpe aromMa — OOpa30BaHHE HOBBIX XHUMHUYECKUX
AJIEMEHTOB.

N3menenne uncna HEUTPOHOB B sAZpe aTromMa — oOpa3oBaHue H30TomnoB. CoBpeMeHHOE
ONpEe/IETICHUE MTOHATUS «XUMHUYECKUIN 31eMeHT». M30TOmbl KaKk pa3HOBUIHOCTH aTOMOB OJHOTO
XAMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHUE ANEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX 3JIEMEHTOB MAJIbIX
nepruooB. [IoHATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM yYPOBHE.

[lepuonnueckas cucrema xumudeckux snemeHtoB JI. M. MenneneeBa u crpoeHue
aTOMOB — (PU3WYECKUI CMBICI TOPSJIKOBOTO HOMEpa dJIEMEHTa, HOMEepa TpYIIb, HOMepa
Iepuoa.

N3MeHeHune ynciia 3JeKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHYECKOIrO
srieMeHTa — 00pa3oBaHUE MOJOKUTENbHBIX U OTPUIATENbHBIX MOHOB. VMOHBI, 00pa3oBaHHbBIE
aTOMaMH METAJJIOB U HEMETAJIOB. [[prUunHBl M3MEHEHHS] METAINIMYECKUX U HEMETAJUTMYECKHX
CBOICTB B mepuojax u rpymmax. O0pa3oBanue OMHApHBIX coequHeHwid. [loHaTHe 00 MOHHOI
cBs3u. CxeMbl 00pa30BaHMsI HOHHOM CBSI3U.

BzaumopeiicTBue aToMOB 2IIEMEHTOB-HEMETA/NIOB MeEXAy Cco0oil — oOpa3oBaHHe
JIBYXaTOMHBIX MOJIEKYJI MPOCThIX BeliecTB. KoBaJieHTHas HENOJspHas XUMHYECKas CBS3b.
DNEKTPOHHBIE W CTPYKTYpHBIE (OpMYINbl. B3aumozeiicTBie aToMOB HEMETAIIOB MEXAY CcOo00it
— o0Opa3oBaHre OMHAPHBIX COSTUHEHUN HEMETAUIOB. DJIEKTPOOTPUIIaTeIbHOCTh. KoBaneHTHAs
noJisipHasi cBsi3b. [IOHSATHE O BAJIGHTHOCTH KaK CBOMCTBE aTOMOB 0Opa30BBIBATH KOBAJCHTHHIE
xumuueckne cBsizu. CoctaBieHue (GopMyn OWHApPHBIX COCAMHEHWH TI0 BaJCHTHOCTH.
Haxosxaenne BaneHTHOCTH 1O (opMylie OMHAPHOTO COSAMHEHHUS.

B3anMozeiicTBie aTOMOB METAJIOB MEXIy Cco00i — 00pa3oBaHHE METATTHYECKUX
KpucTauioB. [IoHsATHE 0 METAITMYECKON CBA3H.

JdemoncTpauuu. Mozienn aroMOB XMMHYECKHX 3yieMEHTOB. llepuoanueckas cucrema
xumudeckux snemeHtoB [[. . MengeneeBa (pasnuunble ¢opMmbl). M3rotoBienue mojeneit
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MOJIeKYJl OHWHApHBIX COeAMHEHWH. I3roToBieHune MojenH, WUIIOCTPUPYIOLUIEH CBOWCTBA
METaJUIMYECKON CBSI3U.

IpakTuyeckue padors! 1. [IpaBuna TexHuky 0€30MaCHOCTH IpU PadOTE B XMMUYECKOM
kabunete. [lpuembl oOpamieHuss ¢ 7a0OpPaTOpPHBIM OOOPYJOBaHHEM U HarpeBaTeIbHBIMU
npuOopamu.

KouTtpoJabHas padora 1 no teme: « ATOMBI XUMHUYECKUX 3JIEMEHTOBY

Tema 2 IIpocTblie BemecTBa

[lonoxxenne ™eramuioB W HemeTawioB B Ilepuogumyeckoil cuctemMe XUMHUYECKHX
JJIEMEHTOB

1. U.MenneneeBa. BaxxHeiimme mpocThie BEIIECTBA — METaUIbl (3KeJe30, aIFOMUHUH,
Kanbpl[Uii, Marauii, HaTpui, kamwmii). OOmme (u3nUeckue CBOWCTBa METAUIOB. BakHeline
MIPOCTHIE BEIIECTBAa-HEMETaIbl, 00pa30BaHHbIE aTOMaMH KHCJIOPOJa, BOJOpOJa, a30Ta, CEephl,
docopa, yriaepona. MoseKybl IPOCTHIX BEIIECTB-HEMETAIUIOB — BOAOPOAA, KUCIOPO/a,

a3oTa, rajoreHoB. OTHocHUTenbHas MoJieKyisipHas wacca. CrnocoOHOCTh aTOMOB
XUMHYECKHX JJIEMEHTOB K OOpa30BaHHIO HECKOJBKUX MPOCTHIX BEIIECTB — aJUIOTPOIHS.
AnnoTtponHble MoAudHUKaMU Kuciaopoa, hocdopa, onoBa. Meraminyeckue U HEeMETaTHUECKUe
CBOICTBa NMPOCThIX BeulecTB. OTHOCUTEIBLHOCTD ATOI'O MOHSTHSL.

UYucno ABoragpo. KonnuectBo BemiectBa. Mosb. MomnsipHas Macca. MossipHblii 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eqUHHIIBI H3MEPEHHS KOJIMUYECTBA BEIIECTBA — MUJUTUMOJb H
KWJIOMOJIb, MWUIMMOJISIPHAsE W KWIOMOJISIDHAsE MacChl BEUIECTBA, MWUIMMOJISIPHBIA U
KAJIOMOJISIPHBINA 00BeMbI ra3000pa3HBIX BEIIECTB.

PacueTsl ¢ HMCnoOab30BaHMEM MOHATUNA «KOJUYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30B», «UUCIO0 ABOTagpo.

JdemoncTpanuu. O3HaKOMIIEHHE C KOJUIEKIMEH MeTaiuioB. O3HaKOMJIEHUE C KOJUIEKIUEn
HEMETAJUIOB.

KonTpoabsHas padora 2 no teme: « [Ipoctsie BemecTay

Tema 3. CoenriHeHUs XUHMHYECKHUX IJI€MEHTOB

Crenenp oxucineHus. CpaBHEHHE CTENIEHHM OKHUCIIEHHA M BajneHTHocTH. OmnperneneHue
CTENEHH OKUCJIEHMs 3JIEMEHTOB B OMHAapHBIX coeAuHeHusXx. CocraBiieHue GopMys OMHApPHBIX
COeMHEHMH, OOIINHA CIOCO0 UX Ha3BaHHM.

bunapHble coequHEHUST METaNIOB M HEMETAJJIOB: OKCHU[IbI, XJIOPUAbI, CYIbQUABI U TIp.
CocraBnenue ux popmyn. buHapHbie coeTMHEHUST HEMETAUIOB: OKCHUJbI, JIETy4He BOJIOPOIHbIE
COEMHEHMUS, MX COCTaB M Ha3BaHud. [IpencraBuTenn OKCHIOB: BOAA, YIJIEKUCIBIA ras,
HerameHass u3BecThb. [IpencraBuTeny JeTydMxX BOJOPOAHBIX COEIMHEHUMH: XJIOPOBOJAOPOX M
aMMHUaK.

OcHoBaHus, UX COCTaB M Ha3BaHuA. PacTBopuMocTh OCHOBaHUM B Boze. IIpencraBurenu
HIeJI0uei: TUAPOKCUABI HaTpus, Kaaus U Kaiblus. [lonsTue 00 MHAMKAaTOpax M KaueCTBEHHBIX
peakumsX.

Kucnotsl, ux cocraB um Ha3zpanud. Knaccudukanus kucior. IlpencraButenu KHUCIOT:
cepHas, coysiHasl, a3oTHas. [loHsaTHe o mKane kucioTHocTu (mkamna pH). M3MmeHnenue oxpacku
WUHAUKATOPOB.

Conu Kak NpoM3BOJHBIE KUCIOT U OCHOBaHUM, UX COCTAaB M Ha3BaHUs. PacTBOPUMOCTH
coneit B Bojie. [IpeacraBurenu coseil: Xa0pua HaTpus, kKapooHaT U pocdaT Kanblus.

AMopdHBIE U KPUCTATUIMYECKUE BEIIECTBA.

MexMOoNeKyIIpHbIE B3aUMOACHCTBUA. THUIBI KPUCTAIINYECKUX PEMIETOK. 3aBUCUMOCTh
CBOICTB BEILIECTB OT TUIIOB KPUCTAJUINUECKUX PEIIETOK.

Uuctbie BemiecTBa M cMmecH. lIpuMmepsl KUAKUX, TBEPABIX W Tra3000pa3HBIX CMeECcei.
CaoiicTBa uMcTBIX BemlecTB U cMeceil. Mx cocraB. MaccoBas U 00beMHas J0IM KOMIIOHEHTa
cMecu. PacueTsl, CBSI3aHHBIE C MCTIOJIb30BAaHUEM TIOHATHS «IOJISI».

Jemoncrpanun. OOpa3ipl OKCHIIOB, KHCIOT, OCHOBaHMA U coneil. Mogenu
KPUCTAJUTMYECKUX PEIIeTOK XJIOpHUJa HaTpus, anMasza, okcuaa yriepoaa (IV). Kuciorno-
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HICJIOYHBIE WHIUKATOPBl, M3MEHEHHE KX OKPACKHM B pA3JIMUHBIX Cpenax. YHHUBEpCAIbHBIN
MHAMKATOP U U3MEHEHHE ero OKpacKH B pa3nuuHbiX cpenax. [lkama pH.

JlabopaTopHble onbIThl. O3HaKoMIIeHHE CO cBoicTBaMM amMmuaka. Onpenenenue pH
pacTBOPOB KHUCIIOTHI, IIeaoun U Bojbl. Omnpenenenue pH aMMOHHOTO U sI0JJOYHOTO COKOB Ha
cpe3e 1i00B. O3HAKOMIIEHHE C KOJUIEKIMEH cojeil.O3HaKOMJIEHHE C KOJUICKIIMEW BEIECTB C
pa3HbIM THUIIOM KpPUCTAJIMYECKOW pemeTku. V3roroBneHue wmojenei KpUCTAITMUYECKUX
pemetok. O3HaKOMIIEHHE ¢ 00PA3OM TOPHON TOPOIBI.

IIpakTuyeckue padorsl 2. [IpuroroBiaeHue pacTBOpa caxapa MU pacdyeT €ro MacCOBOM
JI0JI1 B pacTBOpE

Tema 4. U3MeHeHus1, NPOUCXOsIIIINE C BelleCTBAMU

[lonsiTue sAABJIEHMI, CBSI3aHHBIX C U3MEHEHUSIMH, POUCXOSAIIMMU C BEIIECTBOM.

SIBneHusi, cBsI3aHHBIE C HM3MEHEHHEM KPHCTAJUIMYECKOTO CTPOEHHUS BellecTBa IMpuU

IOCTOSIHHOM €r0 cocTaBe, — (u3nuveckue sBIcHUsA. DHU3MUECKUE SBJICHUS B XHUMHU:
JTUCTHUTALMS, KPUCTAUIM3alMs, BBIIAPUBAHME W BO3TOHKA BENIECTB, (UIBTPOBaHUE U
HEHTPUPYTHUPOBAHUE.

SIBneHus, CBA3aHHBIE C M3MEHEHHEM COCTaBa BEIIECTBA, — XUMHYECKHE PEAKIIUU.

[TpusHaku M yclIOBUS IPOTEKAaHUS XUMHUYECKUX peakuuil. BwiaeneHue TemnoTrsl U cBeTa —
peakuuu ropenus. [lousTue 06 3K30 - U YHIOTEPMUUYECKUX PEAKLUSX.

3aKOH COXpaHEHMsI MacChl BEIECTB. XMMHMUYECKHUE YpaBHEHHs. 3HAUEHUE WHJIEKCOB U
k03 PuunentoB. CocraBieHUe YpaBHEHUH XUMUYECKUX PEaKIHi.

Pacuersl o xumuyeckuM ypaBHeHMAM. PelieHne 3agad Ha HAaxXO0XKICHHE KOJIMYECTBA,
Macchl WM oObeMa NpPOAYKTa pPEaKLUU IO KOJUYECTBY, Macce HWIM OObEMY HCXOJHOTO
BelecTBa. Pacdersl ¢ MCIIONB30BAaHUEM IOHATHS «JIO0JIs», KOTJa MCXOJHOE BEUIECTBO JAHO B
BUJE DPACTBOpPA C 3aJaHHOM MAacCcOBOM JOJE€H PpacTBOPEHHOIO BELIECTBA WM COLCPKHUT
ONPEAEIIEHHYIO JIOJIO TPUMECEM.

Peakuumn  pasznoxxenusa. IlpencraBineHne o0  CKOPOCTM  XMMHMYECKMX — PEaKLUil.
Karanuzaropel. ®@epmenTsl. Peakuum coenuHenus. KaraiuTudyeckne W HEKATATIMTHYECKHE
peakuuu, oOpaTuMmble M HeoOpaTuMble peakuuu. Peaknum 3amenieHus. Psj  akTMBHOCTH
METaJUIOB, €r0 MCHOJb30BaHUE I NPOTHO3UPOBAHMS BO3MOXKHOCTH NPOTEKAHUS PEaKLUN
MEXIy METaUlaMH U KHUCJIOTaMH, PEaKUUi BBITECHEHUS OJHUX METAJJIOB U3 PacTBOPOB HX
coJyiel Ipyrumu MeraiaMu. Peakiuu oOmena. Peakuuun HelTpanuzanuu. Y ciioBusl IpOTEKaHUS
peakuuii oOMeHa B pacTBOpax A0 KOHIA.

Tunel XMMHUYECKMX pEakUUi Ha NpHUMEpPe CBOMCTB BOAbL. Peakius pasinoxeHus —
AIIEKTPOJIN3 BOABl. Peakuny coennHEHUs — B3aMMOJEHCTBUE BOJBl C OKCHUIAMHM METAIOB U
HEMETAJUIOB. Y CJIOBHE B3aMMOJCHCTBHS OKCHJIOB METAUIOB M HEMETALIOB ¢ BOAOW. IlonsaTme
«TUPOKCUIB». Peakiium 3amenienns — B3auMoieicTBUE BOJIbI ¢ MeTanaamMu. Peakiiun oomMeHa —
TUAPOJIN3 BEIIECTB.

Jemoncrpauuu. [Tpumepsl pusndeckux siBIEHU: a) 1aBneHue napaduxa; 6) BO3roHka
nosia Win OEH30MHOM KHUCIIOTHI; B) PACTBOPEHHE OKPAIIEHHBIX coiieil; I') Tuddy3us TymucThIX
BEUIECTB C TOpSILEH JIAMIIOYKM HaKaluBaHMA. lIpuMepsl XMMHMUECKHX SIBICHUM: a) FOpeHHUe
Maraus, ¢ocdopa; 0) B3aUMOJECUCTBHUE COJSIHONW KHUCIOTBI C MpPamMOpOM WM MEJIOM; B)
nosyueHue ruapokcuaa mMeau (Il); r) pacTBopeHHE MOIYYEHHOTO TMAPOKCUAA B KUCIOTaX; 1)
B3aumojeiicteue okcuga memu (II) ¢ cepHOM KHCIOTON TpHM HarpeBaHUU; €) pas3IOKEHUE
IIEpMaHraHaTa Kajus; ’) pa3joXKeHHe epoKCuIa

BOZIOpPOJa C MOMOIIbIO JUOKCHJAAa MapraHila W Karajasbl KapTodemns Wi MOPKOBH; 3)
B3aUMo/IeiicTBHE pa30aBIEHHBIX KUCIOT C METAJIAMH.

IIpakTuyeckune padorsl 3. [[pU3HaKM XUMHUYECKUX PEAKIIUM.

KonTtpoabsnas padora 3 o reme: «I3MeHEHMs, IPOUCXOIAIIMIE C BELIECTBAMM

Tema 5. PacTBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIMTOB

PactBopenne kak ¢usuko-xumuueckud mpouecc. [lonstme o ruaparax u
Kkpuctauioryaparax. PactBopuMocTs. KpuBble pacTBOPHMMOCTH KaK MOJENb 3aBUCHMOCTH
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pPacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMIleparypbl. HachllleHHbIE, HEHACBIIMIEHHBIE U
MEePECHIIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JIJIs1 IPUPOABI U CEIIBCKOTO XO35HCTBA.

[TonsTre 00 SICKTPOIMTHYECKON IWCCOIUAIMK. OJICKTPOIHTHI W HEIICKTPOJHTHI.
MexaHu3M JHCCOLMAIMUA  BJEKTPOJUTOB C PA3JIMYHBIM  XapakTepoMm cBsi3u. (CTeneHb
AIIEKTPONIUTUYECKOU Auccoruaniy. CHIIbHBIC U CIIA0bIC DJIICKTPOIIUTHI.

OCHOBHBIE TIOJIOKEHUS TCOPUH FJIEKTPOIUTUYECKON Aucconuanu. oHHbIE ypaBHEHUS
peakiuii. Peakiuy oOMeHa, uaymme 10 KOHIIA.

Kiaccudukanms HOHOB U X CBOMCTBA.

Kucnotel, ux xnaccudukamnms. Jucconumanusi KUCIOT U MX CBOHCTBA B CBETE TEOPUU
AJIEKTPOJUTUYECKON  AucconManvi. MOJEeKyIsIpHble W HOHHBIC YPABHEHHS  PEAKIIHIA.
B3aumoneiictBue KHUCIOT € METaIaMH. DJIEKTPOXUMUYECKUM pAJl HAMpPSKEHUW METaslIoB.
BzanmogeiicTBHEe KHCIOT ¢ OKCHUJIAMH METAUIOB. B3anMojeicTBHEe KHCIOT ¢ OCHOBAHUSIMH —
peakiusi HeWTpanu3anuu. B3aummoneicTBHEe KHUCIOT ¢ cosiMu. Vcmonbp3oBaHWE TaOIHUITBI
PacTBOPUMOCTH JIJISI XaPAKTEPUCTUKU XUMUUECKUX CBOMCTB KUCIIOT.

OcHoBanust, ux kiaccupukanus. Jluccoumamnusi OCHOBaHWH M WX CBOWCTBA B CBETE
TEOPUU  DJIEKTPOJUTUYECKON auccoumalnuu. B3aumoneicTBue OCHOBAaHUM C  COJISIMH.
Hcnonp3oBanne TaOMUIBI PACTBOPUMOCTH IS XAPAKTEPUCTUKH XUMHYECKUX CBOMCTB
ocHoBaHui. B3aumoelicTBye 1enoueil ¢ OKCHJaMy HEMETAJIOB.

Comnm, ux auccoluanusi U CBOMCTBA B CBETE TECOPUHU AJICKTPOJUTUYECKON AUCCOLMAIIIH.
B3auMogeiicTBre coseil ¢ MetaiaMu, 0OCOOCHHOCTH 3THX peakiuil. BzaumopaeicTBue coneit ¢
cosisimu. Vcnonb3oBanue TaOIHIbl pACTBOPUMOCTH JJII XapAKTEPUCTUKH XMMHYECKUX CBOMCTB
coJieit.

O06o06uieHne cBeneHnit 00 OKcHIax, NX KIacCU(pUKAIIMHA U CBOHCTBAX.

I'eneTnueckue psiapl MeTaia U HeMerauia. ['eHeTudeckas CBsI3b MEXKIY Kiaccamu
HEOPraHWYECKUX BEIIECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

OrmpeziesieHne CTENEHEW OKHUCICHUS I 3JIEMEHTOB, OOpa3ylolIuX BEIIECTBA Pa3HBIX
KiaccoB. Peaknum HMOHHOTO O0OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIIMH.
OkuCnIUTeNlh W BOCCTAHOBHUTEINb, OKHCJICHHE M BOccTaHOBJIeHHE. CoCTaBleHHE YpaBHEHUUN
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOJOM DIIEKTPOHHOTO OanaHca.

CBoiicTBa TPOCTHIX BEIIECTB — METAUIOB M HEMETAUIOB, KHUCIOT M COJEH B CBETE
OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUM.

JdemoncTpauuu. BzaumoeiicTBue pacTBOpOB XJIOpHJla HATpus M HUTpaTta cepedpa.
[lonyuenne HeEpacTBOPUMOIO THAPOKCHUIAA U B3aUMOJCHUCTBUE €ro0 €  KHUCIOTaMH.
BzamMogeiicTBie KHCIOT C OCHOBAHHSAMHU. B3amMoaeHCTBHE KHCIOT C OKCHIAMH METaJIOB.
BzaumogeiicTBHEe KUCIOT ¢ MeTaluiaMu. B3aumoaeicTBUe KHCIOT ¢ COJIIMH. B3aumonaeicTBue
[mieJIoueil ¢ KkuciaoraMu. B3auMoaeiicTBre mienoued ¢ OKCHUAaMHi HeMeTaIoB. B3aumonencTaue
menoue ¢ comsamu. llomyueHne m CBOMCTBa HEpaCTBOPUMBIX OCHOBaHMU. B3aumoneiicteue
OCHOBHBIX OKCHIOB C KHCIIOTaMH. Bs3auMoeiicTBie OCHOBHBIX OKCHJIOB C BOJIOM.
BiauMoneiicTBre KHCIOTHBIX OKCHIOB C IIIEI0YaMH.

IpakTuyeckue padorsl 4. YCI0BHUS TEYEHUS] XUMUYECKUX PEAKIIMI MEXKy paCTBOpaMHU
ANEKTPOIUTOB 10 KOHLIA.

5. Pemenue skcriepuMeHTaIbHBIX 33]1a4.

HTorosasi kKoHTpoJIbHaAsi padoTa 32 Kypc XUuMHHM 8 KJ1acca

IIpenmeTHbIMHU pe3yabTaTaAMU U3YUYEHUS NpeAMETa «XHUMUsS) ABISIOTCS CIEAYIOIINE
YMEHHS:

Tema: «BBenenue B xumuto. Ilpeamer xumun»

BrlIlTyCKHUK Hay4duTCA:

> PackpbeiBaTh CMBICI OCHOBHBIX TOHSITUWA: BEHIECTBO, XHUMHYECKHI
AJIEMEHT, OTHOCUTEJIbHAS ATOMHAsI M1 MOJIEKYJISIPHAsL MACCHI;
> Ha3bIBAaTh XUMHUYECKHUE DJIIEMEHTEHI,
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> BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
a TaK)KE€ MAcCOBYIO JIOJI0 XMMHYECKOTO AJIEMEHTA B COCIMHEHHUSIX ISl OLIEHKH HX
MPAKTUYECKOM 3HAYUMOCTH;

> coOmoaTh  TpaBWia TEXHUKH  O€30MacHOCTH TPH  IPOBEIACHHUH
HAOJIIOJICHUN M OILITOB
BrInycKHUK MTOTYYUT BO3MOKHOCTh HAYYHUTHCS:

> OMPEJIEATh POJIb PA3IMUYHBIX BEIIECTB B IPUPOJIE U TEXHHUKE;

> XapaKTEepU30BaTh METOAbl XUMHUYECKON HAyKH (HAOJIIOICHUE, CPDAaBHEHHE,
AKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU TTPUPO/IBI
Tema: «KATOMBI XUMHYECKHX IJIEMEHTOB»
BrllTyCKHUMK Hay4duTCs:

> PackpbIBaThb CMBICII OCHOBHBIX IOHSTHH: aTOM, H30TOIBI, XMMHYECKas
CBSI3b, AJIEKTPOOTPULIATENLHOCTD;

> OOBACHATH (PU3MUECKUI CMBICI MOPSAKOBOIO HOMEpPA 3JIEMEHTa, HOMepa
TpyIIbL, HOMEpa IIEPUOA;

> COCTaBJIATh ~ CXEMbl CTPOEHUs aToMOB MepBbIXx 20  3JI€MEHTOB
nepuoanueckon cucreMsl J[.M1.Menneneesa;

> pa3nuyarh BHJIbl XUMHUECKON CBSA3M: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO,
KOBAQJICHTHYIO HCTIOJIAPHYIO U MCTAJUIMYCCKYIO,

> n300pakaTh 3JIEKTPOHHO-MOHHBIE (OPMYJIbI BEIIECTB, OOpa30BaHHBIX

XUMHUYCCKUMMU CBA3AMHA PA3HOI'O BUJA.
BLIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYUUTLCA:

> OCO3HABaTh 3HAYECHHE TEOPETHYECKUX 3HAHUM U1 IPAKTUYECKON
JESTEIIBHOCTH YEJIOBEKA;
> ONMCHIBATh M3y4YEHHbIE OOBEKTHl KAK CHUCTEMBl, IPUMEHSS JOTUKY

CHCTEMHOT'O aHaJIn3a
Tema: «IIpocThie BemecTBa)
BrInyckHUK HayduTCA:

> KJIaCCU(PUIIUPOBATh XUMUYECKHE JJIEMEHThl Ha METAJUIbl, HEMETaJUIbI,
WHEPTHBIE SJEMEHTHI (Ta3bl) AN OCO3HAHUS BAKHOCTH YHOPSAOYECHHOCTH HAYYHBIX
3HAHHI;

> BBIUHCTISATh KOJNMYECTBO BEIIECTBA, O0BEM WM MAacCy IO KOJUYECTBY
BCIIIECTBA;

BhINyCKHUK MTOTYYUT BO3MOKHOCTh HAYYUTHCS:

> pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEACTBA
YCTHOM ¥ MUCHhbMEHHOW KOMMYHHKAIIUU MPU PabOTE C TEKCTaMU yueOHUKA U
JOTIOTHUTEILHOU JTUTEPaTypOi, CIIPAaBOYHBIMH TaOIHIIAMH;

> MPOSIBIISITh TOTOBHOCTh K YBAKEHUIO MHOM TOYKHU 3pEHUS NTPU
00CYKJIEHUH Pe3y/IbTaTOB BBIMIOJHEHHON paOOTHI
Tema: «CoequHEeHNS XUMHYECKHX IJIEMEHTOBY»
BrInyckHUK HayduTCS:

> OMPEACIIATh CTCIICHDb OKUCJIICHUA 3JICMCHTA B COCANHCHUAX ]

> ONPCACIATE  NMPHUHAJIC)KHOCTH BCHICCTB K  OINPCACICHHOMY  KJIACCY
HEOPTaHNYCCKUX BCIICCTB,

> pa3indatb  SKCICPUMCHTAJIBHO  KHUCJIOTBI U H_[éJ'IO‘-II/I, MOJIB3YACh

WHIUKATOpaMHU; OCO3HaBaTh HEOOXOIUMOCTH COOJIIOJICHHS Mep O€30MacHOCTH TMpHU
oOpallleHuH C KUCIOTaMH U [IeI0YaMHu.

> BBISIBJIATDH 3aBUCUMOCTH CBOMWCTB BCUICCTB oT CTPOCHUA nux
KPUCTAITIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKHX;
> IIPUTOTOBIIATE ~ PAacCTBOPBl € ONPENENEHHOM  MacCcoBOM  JoJed

pPacTBOPEHHOIO BEILECTBA,
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> COCTaBIATh (POPMYIbI HEOPTraHMYECKUX COCAMHEHUH TIO CTEMEHSIM
OKHCJICHHUS DJIIEMEHTOB, a TaKXKe 3apsijiaM UOHOB, YKa3aHHBIM B TaOJHUIIE paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJICH;

BrInyCKHUK MOTYYUT BO3MOKHOCTh HAYYHUTHCS:

> WCIOJIb30BaTh TPUOOPETCHHBIC 3HAHUS U YMEHUS B TIPAKTHUECKOMN
JIEATEIIbHOCTH Y TTIOBCETHEBHOM KU3HU JIJIs1 IPUTOTOBJIEHUS paCTBOPOB 3aJaHHOM
KOHIIEHTpAI1H.
Tema: «A3MeHeHUs1, IPOUCXOASAIIME ¢ BelleCTBAMM
BrllTyCKHUMK Hay4duTCs:

> IIPUBOANUTH IIPUMEPBl XMMUYECKUX IPOLIECCOB B IIPUPOJIE;

> n300pakaTh CYIIHOCTh XMMHUYECKUX PEAKIM C MOMOIIBI0O XUMHYECKUX
ypaBHECHUH;

> OOBSICHATD PAa3MYHBIE CIIOCOOBI KIaCCU(PUKAITMN XUMUYECKUX PEaKIHii;

> IIPOBOJIUTh XUMHUYECKHE OIBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX
pe3yIbTaTHI,
BhIMyCKHUK NOIYYUT BO3MOXKHOCTh HAyUUThCA:

> MOHUMATh POJIb XUMHUYECKHUX POIIECCOB, TPOTEKAIOIINX B IPUPOJIE;

> IpPaMOTHO 00paIIaThCs C BELIECTBAMU B IIOBCEIHEBHON KHU3HH.

Tem: «PacTBopenne. PactBopbl. CBolicTBa paCTBOPOB 3JIEKTPOJIUTOB)
BbInyCKHUK Hay4YuTCS:

> pPacKpbIBaTh CMBICII OCHOBHBIX IIOHSTHM: pacTBOPBI, JJIEKTPOIUT H
HEDJIEKTPOJIUT, JJICKTPOJIUTUYECKAs JHUCCOLMALNSA;, OKUCIUTEIb WM BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAHOBJICHUE

> O0OBACHATH CYIIHOCTb pCaKI_[I/Iﬁ HOHHOI'O O6M€Ha;

> KJIaCCI/I(bI/IIII/IpOBaTI) OKCHUJbI U OCHOBAHUS I10 CBOﬁCTBaM, KHCJIOTHI U COJIN
I10 COCTAaBY;

> COCTaBJISITb  YPaBHCHUA BHGKTpOHI/ITI/I‘IeCKOfI Jucconmuanum  KHCJIOT,

menoqeﬁ, COJ'ICfI; IMOJIHBIC H COKpaH_[éHHBIe HOHHBIC YPAaBHCHUS peaKHI/Iﬁ 06MeHa;
YpaBHCHUA OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;

> COCTABJISITh YPAaBHEHUS PEAKIIM, COOTBETCTBYIOIIUX MOCIEI0BATETbHOCTH
(«uerovkey») nmpeBpamieHnii HeOPraHUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB;

> Ha3bIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEpHBIE A KaXKIOTO U3
KJIACCOB HEOPTaHMYECKHUX BEIIECTB: KUCIOT, OCHOBAHUI, COJIEH;

> MPUBOAUTH IPUMEPHI PEAKIUN, TOATBEPKIAIOIINX XUMUYECKHUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

> COCTaBJISITh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHC (sl M3YYEHHBIX

peakiuii) Mo MpeIOKEHHBIM CXeMaM PEaKIUid M OMPENesTh BEIIECTBO-OKUCITUTENb 1
BEILIECTBO-BOCCTAHOBUTEND B OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIUSAX;

> MPOBOJUTH JTAOOPATOPHBIE OMBITHI, TMOATBEPKIAIOIINE XUMHYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;
BrINyCKHUK MTOTYyYUT BO3MOKHOCTh HAYYHUTHCS:

> COCTAaBJISITb ~ MOJICKYJIAPHBIC MW IIOJIHBIC  HOHHBLIC  YPABHCHUSA 110
COKpaI_HéHHBIM HOHHBIM YPaBHCHUAM,

> NpUBOAUTL  IMPUMCPLL peaKuHﬁ, MOATBCPKAAOMIUX  CYHICCTBOBAHUC
B3aUMOCBA3U MCXKIY OCHOBHBIMHU KJIAaCCaMH HCOPTraHUYCCKUX BCHICCTB;

> HCIIOJIB30BaTh HpI/I06peTéHHBIe KIITFOYCBBIC KOMIICTCHTHOCTU IIPU

BBITIOJTHEHUH MCCIICIOBATEIHCKUX TTPOCKTOB MO M3YUYEHUIO CBOWUCTB, CIIOCOOOB
MOJIYYEHUS U PACO3HABAHUSI BEIIECTB;

> BBISIBJIATH CymeCTBOBaHI/Ie FeHeTI/I‘IeCKOI\/’I B3aNMOCBSI3U Me>1<)1y
BEILECTBAMHU B PSlY: IPOCTOE BEUIECTBO — OKCUJ — T'MAPOKCU]T — COJIb;
9 kJacc

23



Benenune. OOmasi XapakTepUCTHKA XHMHYECKMX 3JJ€MEHTOB M XHUMHYECKHX
peakuuit

Hepuoauveckuii 3akoH u Ilepuoaunyeckasi cucreMa xumuueckux djiemenros /. HU.
MenneaeeBa

XapakTepucTuka 3JeMEHTa 0 ero MoJjioKeHuto B [lepronnueckoi cucreMe XMMUYECKUX
aneMmeHToB JI. . Menneneera. CBOMCTBAa OKCHUJIOB, KUCIIOT, OCHOBAHUM U COJIEH B CBETE TCOPUHU
ANEKTPOIUTUYECKON AUCCOLUALIMH U OKUCIICHUSI-BOCCTAHOBIICHUS.

[TonsTe 0 mepexoaHbIX AMeMeHTax. AMdoTepHOCTh. ['eHEeTHYEeCKU psii IEPEX0THOTO
DJIEMCHTA.

[Tepuonuueckuii 3axkoH u Ilepumogmyeckas cucrtemMa Xxumuyeckux siementoB . U.
Menpaeneena.

XuMuyecKkasi OpraHu3aius >KMBOM U HEXKUBOW MPUPOJbI. XHMMHYECKUM COCTaB sijpa,
MaHTHUU U 3€MHOM KOpbl. XMMHYECKHE DJIEMEHTHl B KJIETKaxX JKUBBIX OpraHu3MoB. Makpo- u
MUKPOIJIEMEHTHI.

O06001eHne cBeleHUI 0 XUMHUECKUX peakuusax. Kinaccuduxanus XuMHUUecKUx peakiuuil
M0 PAa3IUYHBIM TpPU3HAKAM: «UHUCIIO M COCTaB PEarupyrolux U 0O0pa3yIoUIXcs BEIIECTBY,
«reroBoi  3QdexT», «HampaBIEHUE», «U3MCHCHHE CTCIICHEH OKHCICHHS JJIEMEHTOB,
00pa3ymolux pearupyrolue BeulecTBay, «(pa3a», «MCroib30BaHue Katanuzaropay. [loHsTue o
CKOPOCTH XHMMHYECKOU peakuuu. DaKkTophl, BIUAIONIME HAa CKOPOCTh XUMHUYECKUX DPEAKIUH.
KaranuzaTtops! u kaTtanu3. MTHruOUTOphl. AHTHOKCHIAHTHI.

Jemoncrpanun. Paznmmunsie dopmer tabimmuel . WM.MenneneeBa. Mojenu aromoB
3JIEMEHTOB 1—-r0 rmepuomoB. Mojenb CTpoeHHs 3eMHOro mapa (IONEepedHbId pas3pes).
3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEaKIUu OT TPHUPOABl PEarupyrolux BelIeCTB.
3aBUCUMOCTh CKOPOCTHM XHWMHUYECKOW PEaKUUU OT KOHILIEHTPALMHU pPEArupyroIMX BEUIECTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEaKIMu OT IUIOMIAJM CONPUKOCHOBEHHUS pearupyromux
BEIIECTB («KHUIISAIINUN CII0M»).

JlabopaTopuble onbIThl 1. [lomyueHue ruApokcHIa IMHKA M HCCIEIOBaHUE €ro
CBOMCTB. 2. MoaenupoBaHue noctpoenus [lepnonnueckoit cucteMbl XUMUYECKHUX 3JIEMEHTOB /1.
N.Mennencepa

JluarHocTuyeckasi KOHTPOJIbHas padora

Tema 1. MeTajLi1bl

[Tonoxenue MeramnoB B Ilepuogmueckoil cucreMe XuMHuueckux 3yemeHToB [l U.
MenneneeBa. Metamnueckas KpUCTAUIMUECKAsi PEIIeTKa U METaUTMUeCKasi XUMHUUECKasi CBSI3b.
Ob6mue ¢uznueckne cpoiicTBa MeTamwioB. CrulaBbl, MX CBOWCTBAa W 3HAaYeHHE. XHUMHUYECKUE
CBOIiCTBA METAJNIOB KaK BOCCTAHOBHTEICH, a TakKe B CBET€ HX IIOJIOKCHHUSA B
ANEKTPOXUMUYECKOM PSAY HAMPSKEHUN METAJIOB.

Koppo3us merannoB u crioco6sl 60ps0bl ¢ Heil. MeTtannsl B npupoze. O6mmue crnocoosl
WX MOJyYEHHUS.

O0masi xapakTepUCTHKA IIEJOYHBIX MeTaioB. Metaiiel B mpupone. OOmue
crocoObl ux monydeHus. Ctpoenue atomoB. lllemounbie MeTanabl — TPOCTHIE BEIIECTBA.
Baxneiime coequHEHUs IIETOYHBIX METAUIOB —OKCHIBI, THAPOKCHIBI W CONH (XJIOPHUIHI,
KapOoHaThl, Cylb(aThl, HUTPAThl), WX CBOWCTBA M MPHUMEHEHHE B HAPOJHOM XO3SHCTBE.
Kanuitasie ynoOpeHus.

O0masi xapakrepucTuka 3j1eMeHTOB rjaaBHoil moarpynnsl II rpymmbl. Ctpoenue
atomoB. lllenouyHo3eMenbHBIE METAUIBI — TPOCTHIE BelecTBAa. BakHeWmme coeauHeHus
[IETIOYHO3EMENBHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJH (XJIOPUIBI, KapOOHATHI,
HUTPATHI, cynabdaTel, hocdaThl), UX CBOMCTBA U MPUMEHEHUE B HAPOJIHOM XO34HCTBE.

Amomunuii. CTpoeHne aroma, QU3NYECKHE U XHUMUYECKHE CBOMCTBa MPOCTOTO
BemecTBa. COEMWHEHUS] aTIOMHHHST — OKCHUJ M THUIPOKCHZI, WX aMQpOTEPHBIA XapakTep.
Baxwuelimme conu amomuHus. [I[puMeHeHne aatOMUHNS U €r0 COSIUHEHU M.
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Keneszo. Ctpoenue atoma, GU3MYECKHUE U XUMUYECKHUE CBOMCTBA MPOCTOTO BEIIECCTBA.
I'enernueckue psasl Fe2+ u Fe3+. Baxneimue conm xene3a. 3HAUEHUE Kele3a U €ro
COEIMHEHUH ISl IPUPOJIbI U HAPOJHOTO XO35KCTBA.

JemoncTpanuu. O0pa3ipl IIETOYHBIX M IIEJIOYHO3EMEIbHBIX MeTauioB. OOpasisl
CIIaBOB. B3anMonencTBue pacTBOPOB KUCIOT U cojied ¢ MetaiuiaMu. [lomydenue runpokcuia
QTIOMHUHMS U HCCIEJAOBAaHUE €ro CBOWCTB. B3ammojelicTBue »kene3a C COJISHOM KHUCIOTOM.
[Tonyuenue runpoxcuoB xenesa (1) u (II1) u u3yyenue ux cBONUCTB.

IIpakTuyeckue padornl. 1. OcyliecTBiICHUE LENOYKH XUMHYECKUX IMPEBpPAIICHUHN. 2.
[Tonyyenue u cBOiCTBa COeqUHEHUN MeTauioB. 3. PeleHue 3KCIEpUMEHTANBHBIX 3a/ad Ha
pacno3HaBaHUE U MOJYyYEHUE COEAMHEHUIN METAIIOB.

Kountpoabsnas padora Nel no teme : Mertamib»

Tema 3. Hemerasinbl

OOmass xapakTepUCTUKAa HEMETAUIOB: TMoJIokeHne B [lepwogmdeckoil  cucreme
xuMuueckux annemeHToB J[. .Menzeneesa,

OCOOCHHOCTH  CTPOCHHSI aTOMOB, 3JeKTpooTpumarenbHocTh (D0) kak  Mepa
«HeMeTaIIMYHOCTHY, psia 0. Kpucrammueckoe CTpOeHHE HEMETAIUIOB — MPOCTHIX BELIECTB.
Annorponusi. dusmyeckue cBoicTBa HeMeTauioB. OTHOCUTENBHOCTh TMOHSATHH «METaUI» M
«HEMETaI».

Boaopoa. [Tonoxenue Bogopona B [lepuoanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. Menneneea. CtpoeHne atoma U MoJekyidbl. Dusnyeckne M XUMUYECKHE CBOMCTBA
BOJIOPO/Ia, €r0 MOJIYYEHUE U IPUMEHEHHE.

Bopa. Ctpoenue mosekysnbsl. BopoponHas xumudeckas cBsi3b. PU3MUECKHE CBOWCTBA
BOJBI. AHOMaJWHM CBOWCTB BOABL. [ mapodunbHble W THIAPO(GOOHBIE BeliecTBA. XUMUYCCKUE
cBoiictBa BoAabl. KpyroBopoT Boael B mnpuponae. Bopoouucrtka. Aspauus Boabl. BeiTOBBIE
¢buneTpsl. MuHepanbHbie BObL. JUCTHIUIMPOBAaHHAS BOJIA, €€ MOJIyYeHHE U TPUMEHEHHE.

O0masi xapaktepucTuka rajgoreHoB. Ctpoenue aromoB. [IpocTeie BemiecTBa Hu
OCHOBHBI€ COEIMHEHHUS TajIOTeHOB, WX cBoMcTBa. KpaTtkue cBenenus o xjope, 6pome, prope u
noze. [IpuMeHeHne rajJoreHoB U UX COEUHEHUN B HAPOJIHOM XO35IMCTBE.

Cepa. CtpoeHue aroma, ajuIOTPONHS, CBOMCTBA U TPUMEHEHHE POMOUYECKOM CEepHI.
Oxkcunsr cepsl (IV) u (VI), ux nomyuenue, cBoiictBa u npuMeHenune. CepHasi KUCJIOTa U €€ COJH,
UX IPUMEHEHUE B HAPOJHOM X03sicTBE. I [pON3BOACTBO CEPHOM KUCIIOTBHI.

A3ot. CTpoeHure aTomMa U MOJIEKYJbl, CBOMCTBA MIPOCTOrO BEUIECTBA. AMMHAK, CTPOEHHUE,
CBOMCTBa, ToydeHue U npumeHeHue. Conu aMMOHMS, UX CBOMCTBA U NpuMeHeHue. OKCHIbI
azota (II) u (IV). A3oTHas kucjoTa, ee CBOWCTBa M TMpPUMEHEHHE. HUTpaThl U HUTPHTHI,
npobiieMa uX CoIepKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.

®ocdop. CTpoeHue aroma, auIOTpONus, CBOMCTBa Oeroro um KpacHoro ¢ocdopa, Ux
npumenenue. OcHOBHbIE coeauHeHUs: okcua ¢ocdopa (V) um oprodocdopHas kuciora,
dochatsl. DochopHbie ynoOpeHus.

Yraepoa. Ctpoenue aroma, aulOTPONHs, CBOWCTBA MOAU(PUKAIMKM, TpPUMEHEHHE.
Oxkcunst yrinepona (II) u (IV), ux colictBa u npumeHeHne. KapOoHaThl: KalblUT, COJIa, MOTAII,
WX 3HAYEHUE B IPUPOJIEC U )KU3HU YEITIOBEKA.

Kpemnuii. Ctpoenne aroma, KpUCTANIMYECKUI KPEMHUM, €r0 CBOICTBA U MPUMEHEHUE.
Oxkcun kpemuusi (IV), ero mpupomnsie pasHoBUAHOCTH. CHUIUKATHl. 3HAYCHUE COEAMHEHUUN
KPEMHHUS B )KMBOU U HEKUBOU nipupoje. [loHsTHe 0 CHIMKAaTHON POMBIIUIEHHOCTH.

Hemoncrpaumu. [Tonyyenne u pacno3HaBanue Bojoponaa. KauecTBeHHas peakuusi Ha
rajoreHuJ-uoHbl.. B3anuMojeiicTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

JlaGoparopHble onbIThbl. (O3HAaKOMJIEHHE C COCTaBOM MHHEpanbHOM Boabl.  30.
CgoiicTBa pa3zbaBiieHHON cepHOI KucnoThl. M3yueHune cBoiCTB ammuaka. PacriosHaBanue coneit
amMmonus. ['openue gocdopa Ha Boznyxe u B kucioponae. PacmoznaBanue gocdaro. ['openue
yras B kuciopoge. [lepexos kapOoHATOB B THIPOKAPOOHATHL.

IIpakTHyeckue padorsl. 4. Pemenue s3kcnepuMeHTaNbHBIX 3aaa4d 1o teme «lloarpymnmna
kucnoponay. 5. [lonydenue, cobupanue u pacro3HaBaHUE ra30B.
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KountpoabsHnas padora Ne2 no teme : Hemeramibny

Tema 5. O0001IeHHe 3HAHUI 0 XMMHMHU 32 KypPC OCHOBHOI mikoJibl. [loaroroBka k
rocyaapcrBeHHoi urorosoii arrecrauuu (F'MA)

[lepnonnueckuit 3akoH u Ilepumoanueckass cucrtemMa XUMHUYECKHUX 3JIeMEHTOB [l
N.MenneneeBa. ®U3NYECKUN CMBICI IOPSJKOBOIO HOMEpa 3JEMEHTa, HOMEpOB Iiepuoia u
rpymIbl. 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB 3JIEMEHTOB W MX COEIMHEHHMM B NEPUOJAX U
rpynmnax B CBETE IMPEACTaBICHUI O CTPOEHUM aTOMOB 3JIEMEHTOB. 3HaueHue [leproauueckoro
3aKOHa.

Bunabl XMMHUYECKUX CBS3€M M THUIIBI KPUCTAUIMYECKUX PEUIETOK. B3auMOCBA3b CTpOCHUS
Y CBOMCTB BEILIECTB.

Krnaccudukanus XUMUYECKHX PEAKIUU MO Pa3IUYHBIM MpH3HAKaM (YHCIIO W COCTaB
pearupyromux 1 00pa3yrouxcsl BEIIECTB; HaJluuKue TpaHUIlbl pa3zaena ¢a3; TerioBoil a3 dexr;
U3MEHEHUE CTENEHEW OKHUCIEHUS aTOMOB; HCIOJb30BaHME KaTajlu3aTropa; HallpaBIeHUE
nporekanus). CKOpOCTh XMMHUECKUX peakuuid u (akTopsl, BiusdmuKe Ha Hee. OOpaTUMOCTD
XUMHUYECKHUX PEAKIMHA U CTIOCOOBI CMEIIEHUSI XHMHYECKOTO PaBHOBECHSI.

[Ipoctele u croxHbIEe BellecTBa. MeTamibl 1 HeMeTalulbl. ['eHeTuueckue psapl MeTasia,
HeMeTalla M 1epexofgHoro Meramwia. OKCuabl W THAPOKCUABI (OCHOBAaHMSI, KHUCIIOTBHI,
amoTepHbIe THAPOKCHUBI), colu. VX cocTaB, kinaccudukanus U o0re XMMHYECKHUe CBOICTBA B
CBETE TEOPUHU IEKTPOIUTUYECKON TUCCOLIUALIIH.

HUrorosasi KOHTpPOJIbLHAsI padoTa 32 Kypc XuMuM 9 Kiacca
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Kanenna

HO — TEMAaTHY€CKOC NJTAHUPOBAHHE 8 kaacc

Ne ypoka | Ne ypoka Hara
(Teme) MpoBee Tema ypoxka [Tpumeyanue
HUS
ypoKa
Brenenue(Sy)
1 1 [Tpeamer xumuu. BemnecTna.
2 2 [IpeBpamienus BemiecTB. Posib xumMuu B
PKU3HU YeJIOBEKa.
3 3 [Tpaktuyeckas padora Nel. «IIpaBuna
TEXHUKH 0€30IaCHOCTH TP paboTe B
XUMHYecKoM KabuHete. [Iprembl oOpameHus ¢
11a00paTOPHBIM 000PYIOBAHUEM H
HarpeBaTeIbHBIMU IPUOOPaAMMY.
4 4 [Tepunonanueckas TabauIa XuM.
snemenToB /1. V1. MenaeneeBa. 3naku
XUMHUYECKHUX DJIEMEHTOB.
5 5 Xumuueckue GopMyIbl.
OTHOcUTENbHBIC aTOMHAS U
MOJICKYJISIpHASI MACCHI.
Tema 1 AToMbl XuMuyeckux 31emMeHToB (104)
6 1 OCHOBHBIE CBEJICHUSI O CTPOCHUU
aTOMOB.
7 2 H3MmeHeHue B cocTaBe siiep aTOMOB
XUMHYCCKHX JJIEMEHTOB
8 3 CtpoeHue AIIeKTPOHHBIX 000I0YeK
aATOMOB 2JIEMEHTOB
9 4 [Tepuoanyeckas TabIUIIa XUM.
snemeHnToB Jl. 1. Menpaeneesa u ctpoeHne
aTOMOB.
10 5 HNonHas xumuyeckas CBs3b.
11 6 KoBasileHTHas HeMoaspHas XUMUYECKas
CBSI3b.
12 7 KoBasieHTHas nonsipHas XUMU4YECKas
CBSI3b.
13 8 Mertanmndeckas CBsI3b.
14 9 O060011IEHNE U CUCTEMATU3AIHS 3HAHUH
00 3JIeMeHTax: MeTajlaX U HeMeTalllax, O
BHJIAX XUM. CBSI3U.
15 10 Kontponbnast pabora Nel. mo Teme: «
ATOMBI XUMHUYECKUX DJIEMEHTOB)»
Tewma 2 IIpocTeie BemecTBa (84)
16 1 [Tpocteie BemecTBa-mMetamibl. OOmme
(u3nueckre cBOMCTBa METAJIOB.
AmioTponusl.
17 2 ITpocTeie BeniecTBa-HEMETAILIIBI.
OO6mue Gpuznueckre CBOMCTBAa HEMETAIIOB.
AmioTponusl.
18 3 KomnuectBo BemecTna.
19 4 MousipHasi Macca BEeleCTBa.
20 5 MoutsipHbIii 00bEM BEIeCTBA.
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21 6 Pemenue pacueTHbpIX 3a1a4
22 7 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
o teme: «IIpocThie BemecTBay.
23 8 KonTponbras padota Ne 2 o Teme:
«[IpocTble BemecTBa»
Tema 3 CoenuHenust Xumuyeckux 31eMeHToB( 10 u)
24 1 CreneHb okuciaeHus. bunapHeie
COCJTMHEHUS] METAJUIOB U HEMETAJLIOB
25 2 Baxneiimme kiiaccbl OMHaApHBIX
COCTMHEHUI- OKCUJIBI, JICTYUHE BOIOPOIHBIC
COEJTMHEHUSI.
26 3 OcHoBaHUs.
27 4 Kucnorsr.
28 5 Comu KaKk MpOU3BOIHBIE KUCIIOT U
OCHOBAaHMM.
29 6 AMopGHBIE U KPUCTATNTMYECKHE
BelecTBa. BHJIBI KPUCTANIMYECKUX PEIICTOK.
30 7 Yucrele BeecTBa U CMECH.
31 8 MaccoBast u 00beMHast 10JIs
KOMITOHEHTOB cMecH. PacueTsl, CBSi3aHHBIE C
MMOHATHEM «JIOJISD.
32 9 [TpakTnueckas padota Ne 2
[IpuroroBineHue pacTBopa caxapa u
orpezieNieHue MacCOBOM T0NIM caxapa B
pacTBope.
33 10 O0o01IeHNEe U CHCTeMAaTH3alus 3HAHUN
o TeMe: «CoeTuHEHUS] XUMUYECKUX
DJICMEHTORY
Tema 4 M3amenenus npoucxoasuue ¢ BemectBamu(13 q)
34 1 DusnyecKue sIBJICHUSI.
35 2 XHWMHUYECKUE PEAKIUU.
36- 3-4 3aK0H COXpaHEHHS MaCCHI BEIIECTB.
37 XVMUYECKUE YPaBHEHMUS.
38 5 TUIBI XUMHYECKUX peakiuid. Peakiun
pa3noXKeHUs
39 6 Peakiinu coequHeHust
40 7 Peakiuu 3amemnienust
41 8 Peakuun oOMmeHa.
42 9 [IpakTuueckas pabora Ne 4. IIpuznaxu
XUMHUYECKUX PEaKIINi.
43- 10- PacdeTbl Mo XMMHUYECKUM ypaBHEHUSIM.
44 11
45 12 O0600611IeHNE U CUCTEMATHU3AaLMs 3HAHUN
o TeMe: « I3MeHeHus, MPOUCXOISIIHE C
BEIICCTBAMI.
46 13 Konrpomnbnas padora Ne 3 o Teme: «
M3MeHEeHHUS, TPOUCXOJIAIINE C BEIIECTBAMI.
Tema 5 PactBopenue . PactBopsl. CBolicTBa pacTBOpoB (224)
47 1 PacTBopeHune kak pU3NKO-XUMHUECKHUI
rporecc. PactBopumocTs. TUIBI pacTBOPOB.
48 2 DNEKTPOIUTHYECKAs] JUCCOLUAIINS.
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49 3 OcHoBHEBIC TToOKeHU TO/I.
50 4 VoHHBIE ypaBHEHUS peaklnil.
51- 5-6 Kucnotsr B cBete TO/I, ux
52 Kiaccu(uKanus U CBOMCTBA

53- 7-8 OcHoBanws B ceete TO/l, ux
54 KJIacCHU(UKAIKS M CBOMCTBA

55- 9-10 OKcu/Ibl
56

S7- 11- Conu B cBete TO/l, cBolicTBa
58 12

59 13 [Tpaktuueckas padora Ne 4 Monnbie
peaKIuu.

60 14 O0001Ienne, cucTEMaTH3aU U
KOPPEKIUS 3HAHWH, YMEHUH M HABBIKOB
yaamuxcs 1o reme «TIJ1».

61 15 Knaccudukanuss XaMHUUECKUX PEaKIIHA.
OKHCIUTENTEHO-BOCCTAHOBHTEIIBLHBIC PEAKITHH.

62 16 CBoiicTBa U3YUEHHBIX KJIACCOB BELIECTB
B cBeTe OBP.

63 17 VYnpaxnenus B coctaBienuu OBP.

64 18 [Tpaktuyeckas padora NeS5
PerieHue SKCIIEpUMEHTATIBHBIX 337124 110 TEME
«["eHeTHUECKas CBSA3H MEKY OCHOBHBIMHU
KJIaCCaMH HEOPraHUYECKUX COCTUHCHUI.

65 19 O0001IeHrEe U cUcTEMAaTH3alNs 3HAHUI
10 TEME.

66 20 Pemenue pacueTHbIx 3a71a4

67 21 [TpomexyTouHas aTTecTalus.
KonTpomnbHas pabora

68 22 [ToBTOpeHme
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KanenmapHo- TemMaTHuecKoe mIaHupoBaHue 9 kiacc

Ne Ne

ypoKa ypoKa
1o
TEeMeE)

JlaTa

MpoBe
JICHUs
ypoKa

Tema
ypoka

IIpumeyanue

Beenenue. OOmias xapakTepucTUKa XMMUYECKHX 3JIEMEHTOB U XUMUYECKUX PEaKIUi
Ilepnonnueckunn 3akoH u llepuogmyeckas cucrema XuMHYeckux diaeMeHtoB [JI. .

MenneneeBa(94)
1 XapakTeprucTUKa XMMHUYECKOT0 3JIEMEHTA Ha
OCHOBAHMU €r0 MOJIOKEHHSI B IEPUOINYECKOH cucTeMe
J. 1. Meneneena.
2 ["'eHeTHUECKHUE Psiibl METAJIIOB U HEMETAJIOB
3 [TepexoTHbBIC PJIEMEHTHI
4 [Tepuonuyeckuii 3aKOH U CUCTEMa XMMHUYECKHX
hiemeHToB 1. V1. Menjeneena
5 KonrponsHas pabora
[ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca XUMHHU 8§
kjacca. Benenue B kype xumuu 9 kiace
6 CKOpOCTh XUMHYECKUX pEaKLUi.
7 @akTOpsl, BIUAIOLIME HA CKOPOCTh XUMUYECKOU
peakuuu
8 OO6patumMbie HeOOpaTUMBIE PEaKIuU
9 XUMHUECKOE PABHOBECHE U CIIOCOOBI €r0

CMCIICHUA

Tema MeTamibi(194)

1 1 ITonoxenne meramios B [lepunogunueckoit

0 cucreme /. . MenneneeBa 0cOOEHHOCTH CTPOCHHMS
ux aToMOB. DU3NYECKHE CBOICTBA METAILIOB.

1 2 CraBsl
1

1 3 XUMUYECKHE CBOMCTBA METAJIOB
2

1 4 Meramiel B mpupone. OOmme crnocoObl HX
3 MIOJTy4EHHUS.

1 5 OOmiee MOHATHE O KOPPO3UHM METAIJIOB
4

1 6 OO01as xapakTepucTHKa 37eMeHTOB | A rpymiisl
5 [lemouHbIC METAIIITBI.

1 7 CoenvHeHNs NIEIOYHBIX METAJIIOB.
6

1 8 OO0m1ast xapakTepucTiKa 31eMeHToB IIA rpynmsl.
7

1 9 CoennHeHus
8 MeTaioB [IA rpynmel.

19 1 AoMuHUH, ero pu3ndecKkre U XMMHYECKre

0 CBOICTBa

2 1 CoenvHeHNs aTIOMUHUS.

0 1
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2 1 XKenezo, ero puznvecKkrue 1 XUMHUIECCKUE
2 CBOIICTBA.
2 1 Coenunenus Fe**, Fe®",
3
2 1 [TpakTrueckas pabora Nel
4 OcyIecTBICHHE EMOYKH XUMHUIECKHX
[peBpalCHUI METaJIOB
2 1 Pemenue 3aa4 Ha onpezeNieHHe BBIX01a
5 MPOJTYKTa
2 1 [Tpaktuyeckas paborta Ne2 [lomyuenue u
6 CBOICTBA COCTUHEHUN METAJJIOB
2 1 [TpakTtuyeckas padota Ne 3 Pemenue
7 HKCIIEPUMEHTAJIbHBIX 33/1a4 Ha pacro3HaBaHUe U
[MOJTy4CHUE COEAMHEHNUI METAJIOB
2 1 O0600611eHne cucTeMaTu3amus U KOppeKIus
8 3HAHWUN, YMEHUH, HABBIKOB YU-Csl IO TeMe «XHUMHUS
METaJUIOBY.
2 1 KoHTtposbHas padota 2 1o reme «MeTauib»y
9

Tema Hemeramisl (234)
2 1 OO0m1as XxapakTepUCTUKA HEMETAIIOB.
3 2 Bomopon.
3 3 OO0mast XxapakTepUCTUKA TaJIOT€HOB.
3 4 Coenunenue ranoreHoB. buonoruueckoe
3HAYEHUE W IPUMEHEHHE TaJIOTEHOB M UX COCIMHECHHIH.
33 5 Kucnopog.
34 6 Cepa, €€ ¢puzHyecKre M XUMUICCKUE CBOMCTBA.
3 7 Oxcuppl cepsl. CepHad kuciora. Conu cepHon
KHCJIOTBI
3 8 [TpakTuyeckas pabota Ned
Pemrenue skcriepuMeHTaIBHBIX 33124 0 TEME
«[Toarpymnmna kuciaopoa.
3 9 A3BOT 1 ero CBOMCTBA.
38 1 AMMmuax
0
3 1 . Conmn aMmMOHWUSL.
1
4 1 AzoTHas kucinoTa u e€ conu. OKcupl a3ora.
2
4 1 docdop u ero coenMHEHHS.
3
4 1 Coenunenus docdopa
4
4 1 VYrnepon, ero pusnveckre U XUMHIECKUE
5 CBOIICTBA.
4 1 Oxcuapl yraepoja. @uznveckre U XUM. CBOWCTBA
6 B cpaBHeHHH. TOIUIHBO.
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4 1 YronbHast KUCIIOTa U €€ COMH.
5 7
4 1 Comnu yrojbHOW KUCIIOTHI
6 8
4 1 KpemHunii u ero coeuHeHus.
7 9
4 2 CwimkaTHasi TPOMBIIIICHHOCTh
8 0
4 2 [TpakTnueckas pabota Ne5S. [Tomydenue,
9 1 coOMpaHue U pacrio3HaBaHUE ra3oB.
5 2 O06o0menue, cucTeMaTru3alus U KOPPeKIus
0 2 3HAHWUW, YMEHUI U HABBIKOB yUaIUXCs [0 TeMe: «XHUMHUs
HEMETaJJIOBY.
5 2 Kontponbnas padora Ne3 no teme « Hemeramib
1 3
Tema 5 Opranmnueckux coequnenue(11q)
3) [Tpenmer oprannyeckoit xumuu. MuorooGpasue
1 OpPraHUYeCKUX COCIIMHCHHUE.
52- [IpenensHBIE YTIIEBOIOPOIBI
53
5 HenpenenbHble yrieBOAOPOABI: TUIICH.
4
95 - Kucnopoacoaepxariue coeTuHEeHUs.
56
5 [Tonstne 00 aMHUHOKHCIOTaX U OeNKax.
7
5 VYrieBopbl.
8
5 [Tonmmmepst
9
6 O06o0011eHMEe 3HAaHUH [0 KypCy OpraHUYecKoi
0 XUMHUH.
Tema 6. O0001IeHNE 3HAHMIT 110 XHUMUU 33 KypC OCHOBHOM IMIKOJIBI(61)
6 [Teproandeckuii 3aKOH U CUCTEMa XUMHYESCKHX
1-62 hnemenToB J[. 1. MenneneeBa(moBTopeHme)
6 CtpoeHue BeneCcTB
3- 64
6 [Tpomexxyrounas arrecranus. KonTponbHas
5 pabota
66 Knaccugukanus BemecTs
6 XUMHUYECKUE PEAKITIH
7
6 HToroBoe MoBTOpEHUE 1O KypCy XUMHH 9 Kilacca
8

Jlureparypa s y4alumxcs:
1. Amuk6eposa JLIO. «3anumarenshas xumus», M, «ACT - IIpeccy», 2009r.

2. Ia6puensa O.C. Xumums. 9 xiacc: pabouas TeTpanb K ydeOHuKy ['abpuensina
0O.C. -- M.: [Ipoda, 2012.
3. E.A. Epemun, H.E. Ky3pmenko «CnipaBouHUK IIKOJIbHUKA MO XuMuu 8-11 kitace,

M, «pocax, 2000 r.
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4. Xumus. 9 xnacc: yaeOHMK Ui 001eo0pa3oBaTeNbHbIX yupexaeHuil/ ['abpuensu
0O.C.. - M.: [Ipoda, 2012.

JlutepaTypa Ajs y4uTeJIsi:

1. T'abpuensn O.C., Meronuueckoe mocodue s yuutens. Xumus 8-9 kmacc. - M.:
Hpoda, 2008.

2. I'abpuensu O.C., OctpoymoB N.I'. Xumus. 9 kmacc: HacronpHash KHUTA YYUTEINS. -
M.: JIpoda, 2004.

3. I'oprxoenko M.IO. «Iloypounsie pazpaboTku» mo xumun 9 xinacc, ML, «Bako». 2004
r.

4. Komucaposa JI.B., , Ilpucsruna U.I' «KoHTponbHBIE U TpOBEpOYHBIC PAOOTHI IO
xumun 9 kaace», M., «9k3amen», 2007T.

5. YyebHO-MeToaMuecKas ra3era aisd yuurtenei, usa. «lleppoe ceHtsaOps», M., 2009 r.

6. YueOnuk O.C. ['abpuensH, «Xumus» 9 kinace, M. «JIpoday, 2012 roxa.

DNEeKTPOHHBIE TOCOOUS:

CD muckm «OOmas W HeopraHudeckas XuMus», OpraHuuecKas XHMUS
«BupryansHas nabopaTopus»
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http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html

http://chem-inf.ncirod.ru/inorg/element.htm
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