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|. IlosicHuTE/ILHAS 3aIMCKA
Pabouas mporpamma no xumuu (8-9 Kiaccel) Ha OCHOBE HOPMATUBHO-METOIMYECKUX MAaTEPHAIIOB:

@enepanbHbIii  TOCYJapCTBEHHBI  00pa30BaTENIbHBIM  CTaHJAPT  OCHOBHOTO  OOIIEro
oOpa3oBaHus;

OcHoBHasi o0pa3zoBareibpbHas TporpamMma OCHOBHOTO ooOmero obpazoBanus ['BOY COIII
c.Manas MaublieBka:

[IpumepHas nmporpamma no yuyeOHbIM IpeamMeram. «Xumus 8-9 kiaaccb» (CTaHIapPThl BTOPOTO
nokosnenust) M., [Ipocsemienue, 2014;

ABtopckoit  yueOHoi mporpammbl  O.C.labpuenssH  «lIporpaMmma OCHOBHOTO 0OIIETO
obpazoBanus. Xumusl. 8-9 xinacce». M.: JIpoda,2014; (®I'OC).

OO0uasi xapakTepuCTUKA Y4e0HOTr0 mpeaMera « XuMHsi»

B coorBerctBUM ¢ @enepasbHBIM TOCYIAapPCTBEHHBIM 00pa3oBaTENbHBIM  CTAaHAAPTOM
OCHOBHOTI'O 06IIICFO O6pa3OBaHI/I$I ydyamuecsa OOJIKHBI OBJIAACTh TAKUMH ITO3HABATCIbHBIMU y‘le6HBIMI/I
JNEHUCTBUSMH, KaK yMeHHUE (HOPMYIUPOBATh MPOOJIEMY U THIOTE3Yy, CTABUTH IIEJIM U 3a7a4d, CTPOUTH
IIIaHbl OJOCTHMXKCHUA IIGJ'ICI)i U pCHICHUA TIOCTABJICHHBLIX 3aJa4d, IMPOBOJUTH SKCICPUMCHT KW Ha €TI0
OCHOBC J€JIaTb BBIBOABI W YMOS3AKIIIOUYCHUSA, MPEACTABIIATL MX W OTCTAMBATH CBOIO TOYKY 3PCHUA.
KpOMe TOTO, y4dalmquecda OOJIKHBI OBJIAACTb HIpHEMaMH, CBA3AHHBIMH C OIPECACICHUEM TIOHSTHIA:
OTpaHU4YMBATh UX, OMMHUCBIBATh, XapaKTCPU30BATh U CPABHUBATh. CHC}IOB&T@J’IBHO, IIpU NU3YYCHHUU XUMHHU
B OCHOBHOI IIIKOJIE ydqamuecsa JOOJIKHBI OBJIAACTH y‘-Ie6HI)IMI/I )IGI?ICTBI/I?IMI/I, IIO3BOJIAIOIIIUMHU UM
JOCTHUYb JIMYHOCTHBIX, MNPEAMETHBIX u MCTAIPEAMCETHBIX 06p330BaTeJ'IBHI)IX PE3YIbTATOB.
OcoOenHocTu conepxaHusi 0OydyeHUs] XMMHH B OCHOBHOM IIIKOJie OOYCIIOBJIEHBI CrieNU(UKON XUMHUH
KaK HayKd M TOCTaBJICHHbIMHM 3ajadamu. OCHOBHBIMU MpoOJIeMaMU XUMHHU SIBISIOTCS H3y4eHUE
COCTaBa M CTPOCHHUS BEIIECTB, 3aBHCHUMOCTH HMX CBONCTB OT CTPOEHHS, MOJYYEHHE BEILECTB C
3aJJaHHBIMH CBOMCTBaMU, UCCIIEIOBAHME 3aKOHOMEPHOCTEM XUMHYECKUX PEAKIIUN U TyTEeH yrpaBiIeHUs
MU B 1EJIAX MOJYYESHUS BEIIeCTB, MaTepUaoB, SHEPTUH.

PaGouas mporpaMma o XMMHH pacKpbIBaeT BKJIaJ yueOHOTro MpeAMETa B JOCTHKEHUE 1eIel
OCHOBHOTO 00111eT0 00pa30BaHus U OINpeieisieT BaKHEHIIINE ColepKaTelbHble JIMHUN MTpeIMeTa:
-«BELIECTBO» — 3HAHUE O COCTABE U CTPOCHHUH BEUIECTB, UX CBOMCTBAX U OMOJIOTHYECKOM

3HAYEHUH;

-«XMMHYECKas peaKkiusy) — 3HaHHE O MPEBPAILCHUAX OJHUX BEIIECTB B IPYTHe, YCIOBUIX

MIPOTEKAHUS TAKUX MPEBpAIlleHu U crioco0ax yrnpaBiIeHUs peaKklUsIMU;

-«IIPUMEHEHHE BEUIECTBY» — 3HAHUE U OMBIT 0€30TIaCHOT0 OOpaIlleHus C BEIIeCTBAMHU,

MaTepuagaMu U MpoleccaMu, He0OX0AUMBIMU B OBITY U Ha IIPOU3BOJICTBE;

-«SI3BIK XUMHI — OTIEPUPOBAHUE CUCTEMOMN BAXKHEHIITNX XUMUYECKUX MTOHSATUH, 3HAHHE

XMUMHUYECKON HOMEHKJIATYPHI, T.€. MX Ha3BaHUS (B TOM YHUCIIe U TPUBHAIBHBIC), BIAJICHUE XUMUYECKOU
CUMBOJIUKOH (XUMUYECKUMU (HOpMyTIaMHu U YpaBHEHHUSIMH), a TAKXKe MpaBuiia nepeBoaa nHGOpMaIum ¢
€CTECTBEHHOT'O S13bIKa Ha SI3bIK XUMUU U 00paTHO.

[TockonbKy OCHOBHBIE COAEpKATENbHbIEC TMHUH IIKOJIBHOTO Kypca XUMHUU TECHO MEperyieTeHbl. B
MporpaMMe Cojiep>KaHre MPEeICTABICHO HE 10 JIMHUSM, a 110 pa3JieiaM.

3HAYUTENBHOE MECTO B COJIEP/KAHNUU Kypca OTBOAUTCS XUMUYECKOMY 3KCIIepuMeHTY. OH MO3BOJISET
copMHpOBaTh Yy YYaLIUXCS CIELUalbHble IpEeJAMETHbIE YMEHHUS paboTaTb € XUMHUYECKUMHU
BEIIECTBAMH,

BBITNOJIHATH POCThIE XUMUYECKUE OIBITHI, HAYYUTh UX 0€30MaCHOMY U SKOJIOTHYECKH I'PAaMOTHOMY
0OpalIeHNIO C BeIECTBAMHU B OBITY U Ha MPOU3BOJICTBE,

[IpakTyeckue paboOThl CrPYNIUPOBAHBI B OJOKH — XUMHUYECKUE MPAKTUKYMBbI, KOTOPBIE CIY)KaT He
TOJIBKO CPEJICTBOM 3aKpEIICHHUsI yMEHUH U HaBBIKOB, HO M KOHTPOJISl KauecTBa UX c(hOPMUPOBAHHOCTH.
ITo cBOEMY YCMOTpPEHUIO, a TAKXKE UCXO0/Isl, U3 BOBMOKHOCTEH IIKOJLHOTO KaOMHETa XUMUH, YUUTEIh



MOJKET U3MEHUTH U CTPYKTYPY MPEJICTABICHHOTO B MIPOTrpaMMe MPAKTHUKyMa, HalIpUMeEp, YBEIUIUTh
YHCIIO TA0OPATOPHBIX PabOT 3a CUET COKPAIICHHS IEMOHCTPAITUIA.

3T0 BO3MOKHO IIPpY HEOOJIBIION HAIOJIHIEMOCTH KJIACCOB B CEIBCKUX IIIKOJIAX, 0COOCHHO
MaJIOKOMITJICKTHBIX.

['maBHOE OTIMYME MpeIaraeMoi MpoTrpaMMBbl 3aKIIFOYAETCS B IBYKPaTHOM YBEJIHMUEHHH BPEMEHH,
OTBEJICHHOTO Ha M3y4eHue pasaena « MHOrooOpasue BemecTB». ITO CBA3aHO CO CTPEMIICHUEM aBTOPOB
OCHOBATEJIIbHO OTPAa0OTATh BAXHEUIINE TEOPETUIECCKUE TIOJI0KEHUS Kypca XMMUU OCHOBHOH IITKOJIBI HA
6orarom (hakTOJIOTHIECKOM MaTepualie XUMHUH JIEMEHTOB U 00Pa30BaHHBIX MU BEIECTB.

Henu xumuueckoro odpazoBaHusi GOPMYIUPYIOTCS HA HECKOJBKUX YPOBHSX: INI00AJILHOM,
MeTanpeIMETHOM, TMYHOCTHOM U MPEIMETHOM, Ha YPOBHE TPeOOBaHUHN K pe3yabTaTaM OCBOCHHS
COJIepKaHUS IPEMETHBIX POTPAMM.

OcHoBHOe 00111ee 00pazoBaHue - BTOpas CTYIEHb 001ero oopasoBanus. OIHOW U3 BaKHEHIIIHMX 33724
ATOTO 3Tama SIBJISIETCS MOIrOTOBKA 00YyYarOMUXCsl K 0CO3HAHHOMY U OTBETCTBEHHOMY BBHIOODY
KU3HEHHOTO0 U mpodeccuoHanbHOro myTH. OOydarommuecs AODKHBI HAyYUTHCS CaMOCTOSITEIBHO
CTaBHUThH IEIU M OMPEIEISTh IyTH WX JOCTH)KCHUS, MCIIOJIB30BaTh MPHOOPETEHHBIH B MIKOJIE OIBIT
JeITEIbHOCTH B PEaJIbHOM KU3HU, 32 paMKaMy y4eOHOTO TpoIiecca.

['maBHBIE 11€7TH OCHOBHOTO OOIIET0 0Opa30BaHMS COCTOST B:

1) hopMupoBaHUY TIETOCTHOTO MPECTABICHUS O MUPE, OCHOBAHHOTO Ha MMPHOOPETEHHBIX 3HAHUSAX,
YMEHHUSX U CIoco0ax JAesTeIIbHOCTH;

2) npuoOpETEHNH OTIBITa Pa3HOOOPA3HOM AEATEIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS;

3) IOATrOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOPA WHANBHIYAIbHOW 00pa30BaTeIbHON HITH
npodeccnoHalIbHOM TpaeKTOpuHU. boJbloi BKIIaJ B TOCTH)KEHHE TJIaBHBIX II€JIel OCHOBHOTO OOIIETo
o0pa3oBaHUs BHOCHT M3ydeHHe XuMuu. KoTopoe mpu3BaHo 00ecneunTh:

1) dbopmupoBaHue cCTEMbl XUMUYECKUX 3HAaHUI KaK KOMIIOHEHTA €CTECTBEHHO-HAyYHON KapTUHBI
MUDA;

2) pa3BUTHE JIMYHOCTH OOYYAIONIMXCsl, UX HHTEIUICKTYalbHOE H HPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
(bopMupoBaHHE Y HUX T'YMaHUCTHUYECKMX OTHOIIEHUH U SKOJIOTHYECKH 11€J1eCO00pa3HOro MOBECHUS B
OBITY U TPYAOBOM IEATEIBHOCTH;

3) BBIpaOOTKY MMOHUMAaHUSI OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTUH XHUMUH, a TaKKe (OPMHUPOBAHNE
OTHOILIEHMsSI K XMMHUU KaK K BO3MOXKHOHM 00sacTu Oy 1yleil mpakTUuecKon JesaTenbHOCTH;

4) hbopmupoBaHue yMEHHH 0€3011acHOr0 OOpaIlleHus C BELIECTBAMU, UCIIOIb3yEMbIMU B
[IOBCEJHEBHOM JKU3HHU.

He.]IﬂMI/I H3y4YCHUHA XUMHUH B OCHOBHOM IIIKO0JIe SIBJISIIOTCS

1) bopMupoBanue y 00ydaromuxcsi yMeHusl BUAETh U IOHUMATh IEHHOCTh 00pa3oBaHusl,

3HAYUMOCTh XMMHYECKOTO 3HAaHUS JJIsl KaXKIO0r0 YeloBeKa He3aBUCHUMO OT €ro MpodeccruoHaNIbHON
NeSITeNbHOCTH; YMEHHUS pa3inyaTh (DaKThl M OLIEHKHU, CPAaBHHUBATH OLIGHOYHBIC BBIBOJBI, BUAETH HX
CBS3b C KPHUTEPUSMU OLIEHOK U CBS3b KPHUTEPHEB C OMNPEACNEeHHOW CHUCTEeMON IIEHHOCTEH,
(dbopmynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

2) hopmupoBaHue y 00yJarOLUIUXCs LIETOCTHOTO MPEJCTABICHUS O MUPE U POJIM XUMHHU B CO3/IaHUH
COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTHHBI MUPA; YMEHHS OOBACHATh OOBEKTHI U MPOLIECCHI
OKpYXKaroLen JENCTBUTEIBHOCTU — IIPUPOJIHOM, COLUAIBHOM, KyJIbTYPHOU, TEXHUYECKOUN CPE.IbI,
HCIIOJIB3Ys IJI 9TOTO XUMUYECKUE 3HAHMUS;

3) npuoOpereHre 00yJaroIUMHUCs ONbITa pa3HOOOPa3HOM AEATENIbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS; KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEMN ), UMEIOINX YHUBEPCATbHOE
3Ha4YeHHUE IS pa3IMYHbIX BUJIOB JEATEIbHOCTH: PEIIeHUs Ipo0IeM, IPUHATHS PELIeHUH, TONCKa,
aHann3a 1 06paboTKK HHPOPMALIUK, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUH,



COTPYZIHUYECTBA, 0€30TIACHOTO OOpAIEHHS C BEIIECTBAMH B IOBCEAHEBHOM KU3HH.

OCHOBHBIMHU HIESIMU YUEOHOTO MpeMeTa XUMUS SIBIISIOTCS:
MaTepUaIbHOE €IMHCTBO BEIIECTB €CTECTBEHHOIO MUPA, UX T€HETUYECKAs! CBA3b;

MMPUYNUHHO-CICACTBCHHBIC CBA3U MCKAY COCTABOM, CTPOCHHUEM, CBOfICTBElMI/I, MOJIy4YCHUCM U
IMIPUMCHCHUCM BCIICCTB,

[1I03HABAEMOCTb BEILIECTB ¥ 3aKOHOMEPHOCTEN MPOTEKaHUsI XUMUYECKUX PEAKIIMIA;

OOBSICHAIONAS U TPOTHO3UPYIOIAs POJIb TEOPETUUECKUX 3HAHUH [T (PaKTOJIOTHIECKOTO
Marepuasia XUMHUH 3JIEMEHTOB;

KOHKPETHOE XMMHYECKOE COCIMHEHUE KAK 3BEHO B HEMPEPHIBHOM LEMH MPEBPAIIECHUI BEIIECTB,
YYACTBYIOILIEE B KPYTOBOPOTE XUMUYECKUX 3JIEMEHTOB U XUMHUYECKOM IBOJIIOLINY;

OO0BEKTUBHOCTH U IT03HABAEMOCTh 3aKOHOB MpUpOJabl; 3HAHHUEC 3aKOHOB XUMUU MTO3BOJISACT
YHOpaBJIATh XUMUYCCKUMU MPEBPAIICHNUA MU BEIICCTB, HAXOAUTH DKOJIOTUUCCKU 0Oe30macHbIC

CHocoObl MPOU3BOACTBA U OXPaHbl OKPYKAIOLIEH CPEbl OT 3arpsi3HEHNUS;
B3aMMOCBSI3aHHOCTh HAYKH U MPAKTUKU; TPeOOBaHUS MPAKTUKUA — JBIKYIIAs CUJIA Pa3BUTHS
HayKH, YCIIEXU MPAKTUKU 00YCIOBIIEHBI IOCTUKEHUSIMU HAYKU;

pa3BUTHME XMMHMYECKOW HAyKM M XMMHU3alUs HAPOJAHOIO XO35AKWCTBA CIIy)KaT HHTEpecam
9yeloBeKa H OOmecTBa B II€JIOM, HWMEIOT TYMaHHCTHYECKHH XapakTep U TPU3BaHEI
CIOCOOCTBOBATH PELIECHUIO TJI00ATBHBIX MPOOJIEM COBPEMEHHOCTH.

OTH HIIEN PEATU3YIOTCS TTyTEM JOCTH)KCHUS CIIETYIOIINX [eNIeH:

- hopMHpPOBAHUE Y YUAIIUXCS XUMUYECKON KApTUHBI MUPa KaK OPraHMYEeCKOM YacTH €ro 1eJ0CTHOU
€CTECTBEHHOHAYYHO! KapTHHBI;

Pa3BUTHUEC MMO3HABATCIIBHBIX UHTCPECOB, MHTCIIJICKTYAJIBHBIX U TBOPUCCKUX crocoOHoOCTEN ydqamuxcs B
MpoLecce U3y4eHUs] MMU XUMUYECKOM HAyKH U €€ BKJIaJa B COBPEMEHHbIN Hay4YHO -TeXHUYECKUI
porpecc;

- hOpMHPOBAHNE BAXKHEHUIIINX JIOTHIECKUX OTEpaIuii MBIIICHUS (aHAIN3, CHHTE3, 0000IIeHHE,
KOHKpEeTH3allusl, CPaBHEHHUE U JIp.) B IPOIECCE MO3HAHUS CUCTEMbI BAXKHEUIITNX NOHSITUN, 3aKOHOB U
TEOpHU O COCTaBE, CTPOCHUH U CBOMCTBAX XUMHYECKUX BEILIECTB;

- BOCIHUTaHHUE YOEXKICHHOCTH B TOM, YTO NMPUMEHEHHUE MOJYyYEHHBIX 3HAHUA M YMEHUH MO0 XUMHHU
SBJISETCA OOBEKTUBHOW HEOOXOIUMOCTBIO /IJIs1 6€30MacHOil paboThl C BEIIECTBAMH M MaTepUaliaMU B
ObITY U Ha IPOU3BOJICTBE;

- MPOEKTUPOBAHUE U PeaIn3alMsl BEHITYCKHUKAMU OCHOBHOM HIKOJIBI TUYHON 00pa30BaTeIbHOM
TpaekTopuu: BbIOOp Tpodumias o0ydeHHss B cTapuied IMIKOJEe WIM  NPOQecCHOHATBHOTO
00pa30BaTeNIbHOTO YUPEXKICHUS;

- OBJAJICHUE KIIOYEBBIMH KOMIIETEHIMAMHU (y4eOHO-MO3HABATENbHBIMU, WH(GOPMAIMOHHBIMH,
[[EHHOCTHO-CMBICJIIOBBIMH, KOMMYHUKATUBHBIMU )

Onucanue mecra y4e0HOro npeaMera « XMMHsD» B y4eOHOM IJIaHe

B mponecce 0CBOCHU IIPOrpaMMbl Kypca XUMUH JIs OCHOBHOM IITKOJIbI ydqamuecs OBJIaJACBarOT
YMCHHUAMHU CTABUTH BOIIPOCHI, Ha6J'IIO,Z[aTL, O6T:>$[CH§ITI>, KJ'IaCCI/I(bI/II_[I/IpOBaTB, CpaBHHBAThb, IIPOBOJUTH
SKCIICPUMCHT U UHTCPHIPECTUPOBATH BBIBOJBI HA €0 OCHOBEC, OIIPCACIATD NCTOYHUKU XHUMHUYECKOH
HH(bOpMaHHH, MOJIYy4aTh U aHAJIU3UPOBATL €€, 4 TAKIKC 'OTOBUTH HA 3TO# OCHOBE COOCTBEHHBIM
I/IH(I)OpMaI_[I/IOHHBII\/’I MMPOAYKT, NPEC3CHTOBATL €T0 U BECTU NUCKYCCHUIO.

HporpaMMa KypCa XUMUHU IS OCHOBHOM IIKOJIBI paspa6aTHBaJ1aCL C YUCTOM IICPBOHAYAJIbHBIX
HpeﬂCTaBHCHHﬁ, MOJIYYCHHBIX YYalllTUMUCH B HaYyaJIbHOM IIKOJIE IIpU U3YYCHHUU OKPYKAIOIICTO MHUPA.
HpeunaraeMaﬂ nporpamMmma, XoTd U HOCUT OGH.IGKynLTypHLIfI XapaKTEep U HC CTABUT 3alavy
HpO(beCCHOHaHLHOﬁ MOATOTOBKH y4YalIUXCHd, TEM HC MCHCC, ITO3BOJIACT UM OIIPCACIUTHCA C BBI60pOM



npo¢wuis o0ydeHus B cTapiiel mkojie. B mporpaMme mpeaycMOTpeHO pe3epBHOE BpeMs, TaK Kak
peanbHast MPOJODKUTENILHOCTh YU€OHOTO T0/1a BCETAa OKa3bIBAETCSl MEHBIIIE HOPMATUBHOM. B cBsi3u ¢
MEepex00M OCHOBHOM LIKOJIBI Ha TaKyto (hopMy UTOTOBOH arTectanuu, kak [ 1A, B Kypce
IIPEAYCMOTPEHO BpEMs Ha MOJrOTOBKY K HEH.

Y4eOHoe cofepkaHue Kypca XUMHH BKITFOYACT:

Xumus. 8 knacc. 704, 24 B HeZEIIIO

Xumus. 9 knacc. 704, 24 B HEZEIIIO

st peanuzanuu padoueii mporpammel B yueoHom miane ['bOY COIL c.Manas ManbieBka
BBIJIEJICHO 44 (BCero Ha mepuoj o0y4deHus) 1o 2 yaca B HeJero ¢ 8 mo 9 kiacc, Bcero B roj 136 4.
Y4eOHBII o1 pacCYUTaH Ha 34 HEIemH.

[leHHOCTHBIE OPUEHTHPHI COAEPKAHUS YUeOHOT0 npeaMeTa « XUMHUD)

[leHHOCTHBIE OPUEHTUPBI KypCa XUMUHU B OCHOBHOM IIIKOJIE OTIPEACTISIOTCS CHEU(PUKON XUMHUHT
Kak Hayku. [loHsATHE «1IEHHOCTHY BKJIFOYAET €IMHCTBO OOBEKTUBHOTO (CaM 00BEKT) U CyOBEKTHBHOTO
(oTHOMIEHUE CYOBEKTA K OOBEKTY), IOATOMY B KQUECTBE IEHHOCTHBIX OPUEHTUPOB XUMHYECKOTO
00pa3zoBaHus BBICTYNAIOT OOBEKTHI, H3ydaeMbI€ B KYpCe XUMHH, K KOTOPOMY Y OOyJaroIInXxcs
dhopmupyeTcs 1IEHHOCTHOE OTHOIIeHHE. [Ipr 3TOM BeAylIyI0 POJIb UTPAIOT TO3HABATENbHBIE IIEHHOCTH,
TaK KaK JaHHBIA y4eOHBIM MPEJIMET BXOJWT B TPYIITY MPEIMETOB MO3HABATEIBHOTO ITUKJIA, TJIaBHAs
[1e7Th KOTOPBIX 3aKIF0UAETCS B H3yUYEHUU TTPUPO/IBI.
OcHOBY MO3HABaTEIbHBIX IIEHHOCTEN COCTABIISIOT HAYYHbIE 3HAHMSI, HAYIHBIE METOIbI IO3HAHMUS, a
IIEHHOCTHBIE OpHUEHTAIMU, QGopMHUpyeMble Yy OOydJaloImMuXcs B TPOIECCe W3yYEHUS XUMUH,
MIPOSIBIISTIOTCS:
- B IPU3HAHUU [IEHHOCTH HAYYHOTO 3HAHMS, €T0 MPAKTHYECKOW 3HAYUMOCTH, IOCTOBEPHOCTH,
- B [ICHHOCTH XMMHYECKUX METOJI0OB HCCIIeI0BAaHUS )KMBOM M HEKUBOM MPUPOIDI,
- B IOHUMAaHUH CJIOKHOCTH U IPOTUBOPEUUBOCTU CAMOTO MIpOLiecca MO3HAHUS KaK U3BEYHOTO

ctpemiuenus k Uctune.
B kauecTBe 00BEKTOB IIEGHHOCTEH Tpy/a U ObITa BHICTYNAIOT TBOpYECKas CO3HIaTeNIbHAS
NesITeNIbHOCTb, 3/I0POBBIM 00pa3 *U3HU, a IEHHOCTHbIE OPUEHTALIMU COJCPKAHUS Kypca XUMUU MOTYT
paccMatpuBaThes Kak pOpMUpPOBAHUE:
- YBOXXHUTEIBHOTO OTHOILIEHUS K CO3UAATEIbHON, TBOPUECKON JESITENbHOCTH;
- MIOHUMAaHUS HEOOXOAUMOCTH 3JI0POBOT0O 00pa3a KU3HHU;
- MOTPeOHOCTH B 6€3yCIOBHOM BBIMOJIHEHHUH MTPaBUII 0€30MaCHOTO UCIOIb30BaHUS BEIIECTB B
MOBCETHEBHOM YKH3HMU;

- CO3HATEIBHOTO BbIOOPA OyayIiei npodeccHoHaIbHON AesITENbHOCTH.
Kypc xumun o61agaet BO3MOXKHOCTAMHU 1711 GOPMUPOBAHMSI KOMMYHUKATUBHBIX [IEHHOCTEH,
OCHOBY KOTOPBIX COCTaBIIAIOT MPOLIECC OOIIEHUS, TPAMOTHAs PEeUb, a [ICHHOCTHBIC OPUEHTALIUN
HaIpaBJICHbl HA BOCIIUTAHUE Y YYAIIHXCS:
-IPaBUIILHOTO HUCIOJIb30BAHUS XUMHUECKON TEPMUHOJIOTUU U CUMBOJIHKHY;
- MOTPeOHOCTH BECTHU UAJIOT, BHICITYIIMBATh MHEHUE ONIMOHEHTA, y4aCTBOBATh B IUCKYCCHH,
- CIIOCOOHOCTH OTKPBITO BBIpaXKaTh U apPTYMEHTUPOBAHHO OTCTAWBATh CBOIO TOUKY 3PEHHUSI.

YueOubiii npeamer «XuMHs», B COJACPKAHHUH KOTOPOTO BEAYIIMM KOMIIOHEHTOM SIBIISIFOTCS
Hay4yHble 3HAHUS U HAy4YHbIe METOJbl MO3HAHUS, MO3BOJISET HE TOJIBKO (HOPMUPOBATH Yy yUYalIUXCS
LEIOCTHYI0 KapTUHY MHpa, HO M TPOOYXKJaTh y HUX 3MOILMOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K
M3y4aeMOMYy MaTepually, CO3/[aBaTb YCcJIOBHA JUisi  (OPMHUPOBAHMSI CHCTEMBI  IIEHHOCTEH,
OIIPEAEISIONIEN TOTOBHOCTD:

- BBIOMpATH OTpeIeIEHHYIO HAMTPABJICHHOCTH IEHCTBUH; 1eHCTBOBATH ONPEACICHHBIM 00pa3oM

- OLICHMBATh CBOM ACHCTBUS U ACHCTBUA APYTUX JHOACH MO ONpPEACIEHHBIM HEHHOCTHBIM KPUTEPHUSIM.
OCHOBHBIM Ppe3yJIbTATOM TMO3HABATEJBLHOr0 OTHOLIEHHWS K MHUPY B KYyJIbType SBISETCA
YCTaHOBJICHHE CMBICTIa W 3HAYCHHUS COJEp)KaHUS OOBEKTOB W SBIEHUI mpuponabl. Takum obOpazom,
nmo3HaBaTelnbHass (QYHKIUS ydyeOHOro mpenMera «XUMHUS» 3aKIIOYaeTcs B CIOCOOHOCTH €ro



COJACPpKaHNA KOHLCHTPHUPOBATHL B cebe KaK 3HaAHUSI O BC€IICCTBAX M XUMHUYCCKUX SABJICHHUAX, TaK H
IIO3HAaBaTCIBbHBIC ICHHOCTHU !

OTHOIICHHUA K XUMHUUYCCKUM 3HAHUAM KaK OAHOMY M3 KOMIIOHCHTOB KYJIbTYPbI YCJIOBCKA HAPAAY
C ApYriMU €CTCCTBCHHOHAYYHBIMH 3HAHUSAMU, GI[HHOﬁ paSBHBaIOHleICH CUCTEMC,

OKpYXKalolEeMy MUPY KaK MUPY BELIECTB U IPOUCXOAAUIMX C HUMHU SIBJICHUI;

[I03HABATEIbHON JEATENIBHOCTH (KaK TEOPETUYECKOM, TaK W OSKCIEPUMEHTAJIBHOM) Kak
HMCTOYHUKY 3HAHUH;
ITIOHUMAHHSL:

O0OBEKTHBHOCTH H JOCTOBCPHOCTU 3HAHHUM O BCIICCTBAX U MMPOUCXOAAIINX C HUMU SABJICHUAX,

CIIO)KHOCTH M OECKOHEYHOCTH TIIpolecca MO3HaHWA (Ha MpUMEpe HMCTOPUH XHUMHUYECKHX
OTKPBITHH);

JEHUCTBUSI 3aKOHOB TPHUPOJBI U HEOOXOJMMOCTH HMX ydeTa BO BceX cdepax nesTeTbHOCTH
YEJI0BEKa;

3HAUEHUS XUMHYECKUX 3HAHMM I pelieHus] TJI00ambHBIX MpoOJieM 4eIoBeuecTBa
(PHEpPreTHyecKoi, ChIPbEBOM, MPOJOBOJLCTBEHHOM, 3/0pOBbS M JIOJTOJETHUS YEIIOBEKA,
TEXHOJIOTHYECKUX aBapuid, rI100aIbHOM SKOJIOTUH U JIP. );

BAYKHOCTHU HAy4YHBIX METOJIOB MO3HaHUA (HaOMIOAEHMS, MOAECTUPOBAHNUS, SKCIIEPUMEHTA U . )
MHpAa BEIECTB U PEAKIIHI.

Pacmmpenue cdep uenoBeueckod AEATETLHOCTH B COBPEMEHHOM COI[MyME HEM30E€KHO BIIEUET 3a
co00i1 He00X0AMMOCTh (POPMUPOBAHUS y YHALTUXCSl KYJAbTYphl TpyJa M ObITa MpU U3Y4YEHUU JTHOOOTO
y4eOHOTo MpeaMeTa, KOTOPOE€ HEBO3MOKHO Oe3 BKIIIOUEHHUS COOTBETCTBYIOLIMX LIEHHOCTEW Tpyda H
ObITa B COJIEpP’)KaHUE YIEOHOTO MpeaMETa «XHUMUSD):

OTHOIIEHHUS K:

TPYIOBOM ACSITEIHPHOCTA KaK €CTECTBEHHON (DU3NYECKON M MHTEIUICKTYAIbHOW TIOTPEOHOCTH;
TPYAY KaK TBOPUECKOU JEeSATEIbHOCTH, TIO3BOJIAIONIEH MPUMEHSATh 3HaHUS Ha MPAKTUKE;

MMOHUMAaHHSI HEOOXOJUMOCTHU: y4eTa OTKPBITBIX M HM3YYEHHBIX 3aKOHOMEPHOCTEH, CBEACHUN O
BEII[ECTBAX U UX MPEBPALLEHUSIX B TPYIOBOU JIESITEILHOCTH;

MOJHOW peanu3anuu (PU3NYECKMX W YMCTBEHHBIX BO3MOJXKHOCTEH, 3HAHWM, YMEHUH,
CIOCOOHOCTEH MpH BHIMOJIHEHUH KOHKPETHOTO BUA TPYJIOBOM NESTENbHOCTH;

COXpPaHCHHA U IMOAACPKAHHUA COOCTBEHHOTO 300POBbs U 3A0POBb OKPYXKarOIKX, B TOM YHCIIC
IIUTaHUA C YUETOM COCTaBa U SHGPFCTI/I‘ICCKOI‘/'I OEHHOCTH ITUIIH,

CO6J'IIOI[€HI/I5[ IIpaBUJI 0e30MacHOro HKCIOJIL30BaHU BC€IICCTB (J'IeKapCTBeHHBIX Impenaparos,
CpE€ACTB OBITOBOM XMUMHH, MNOECTULOUIAOB, TOPHOYC-CMA304YHBIX MAaTCepUualoB H I[p) B
HOBCGHHGBHOﬁ KHU3HU,

OCO3HaHMsI JOCTHM)KEHHSI JIMYHOTO YCIIeXa B TPYIOBOH JEATENBHOCTH 3a CYET COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBHH C COLMAIBHBIMU CTAaHIAPTaMHU M MOCIEAYIOIIM COLUATBHBIM
0JI0OpEHNEM JIOCTHKEHUI HAyKU XMMUU U XUMHUYECKOTO TIPOU3BOJICTBA /ISl PA3BUTHS
COBPEMEHHOTO O00IIecTBa.

OmBIT SMOIMOHATBHO-IICHHOCTHBIX OTHOIIEHHH, KOTOPBIH yJaInecs MoJIy4aroT IPH U3y4eHUH Kypca
XUMHH B OCHOBHOH IIIKOJIE, CIIOCOOCTBYET BHICTPAaUBAHHIO UMM CBOCH KU3HEHHOM MO3HIIUH.
Copep:xaHue y4eOHOI0 npeaMeTa BKJIOYAeT COBOKYITHOCTh HPABCTBEHHBIX LIEHHOCTEH:
OTHOILIEHHUS K:

cebe (oco3HaHue COOCTBEHHOTO JOCTOMHCTBA, YyBCTBO 00I11eCTBEHHOTO JoJra,
JMCUUIUIMHUPOBAHHOCTh, YECTHOCTh M TPaBAMBOCTb, MPOCTOTAa U CKPOMHOCTh, HETEPIUMOCTh K
HECIPaBeNIMBOCTH, TIPHU3HAHKE HEOOXOIMMOCTH CAMOCOBEPIICHCTBOBAHHS);

JIPYTUM JIOASM (TYMaHU3M, B3aUMHOE YBaXKEHUE MEXKY JIFOJJbMH, TOBApHUILECKasi B3AUMOIIOMOIIb U
TpeOOBATENbHOCTD, KOJUIEKTUBU3M, 3a00Ta O JPYrUuX JIOJIX, aKTUBHOE PearupoBaHUE HA COOBITHS
(denepansbHOro, PETMOHANBHOTO, MYHMIMIIAIBHOTO  yYpPOBHEH,  BBINOJIHEHHE  OOIECTBEHHBIX
NOpy4YeHuit);



ceoemy mpyody (100pOCOBECTHOE, OTBETCTBEHHOE MCIIOJTHEHHE CBOMX TPYAOBBIX U yICOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPUECKUX HAYall B TPYAOBOM AEATEIBHOCTH, IPU3HAHUE BAYKHOCTH CBOETO
TpYZAa U pe3yabTaTOB TpyJa IPYruX JHOAEH);

npupoje (OepekHOe OTHOLIECHHE K €€ OOTaTCTBY, HETEPIUMOCTh K HAPYIIEHUSM HKOJOTHUYECKUX HOPM
U TpeOOBaHMIA, SKOJOTMYECKH TI'PAMOTHOE OTHOLICHME K COXPAHEHHUIO THUAPOChEephl, aTMOChEepHl,
MOYBBI, OMOC(EpHI, UYEIOBEYECKOTO OpPraHW3Ma, OIEHKA JCHCTBUS BOIMPEKH 3aKOHAM IPHPOJIBL,
MPUBOJIAIIAS K BOSHUKHOBEHUIO TJI00ATBHBIX MPOOIIEM);

MTOHUMAaHUsI HEOOXOIMMOCTH:

YBQ)XHUTEJIBHOTO OTHOIIEHHS K JOCTH)KEHMSIM OTEYECTBEHHOM HAyKHM, MCCIEA0BATEIbCKOMN
JESITEIbHOCTH POCCUMCKUX YUEHBIX XUMHUKOB (IaTPUOTUYECKUE UYBCTBA).

OOpazoBaHue NpeACTaBlICHUHN, (OpMUpPOBAHUE MOHATHM B OOYyYEHMHM XUMHH IMPOUCXOIUT B
Ipolecce KOMMYHUKAIIMM C MCIIOJIb30BAaHUEM HE TOJIBKO €CTECTBEHHOIO SI3bIKA, HO M XUMHUYECKHX
3HAKOB, (JOPMYJI, YpaBHEHUH XMMUYECKHX pEaKkLMi, 0003HAYaIOUX 3T BEIIECTBA U SBJICHUS, T. €.
XMUMHUYECKOTO S3bIKA.

Takum oOpa3om, yueOHbIN peaMeT « XUMUs» UMeeT O00IbIINe BOZMOXKHOCTH JUIsl POPMUPOBAHUS Y
yYaluxcs KOMMYHUKaTUBHBIX [IEHHOCTEH:

HEraTUBHOTO OTHOILIEHHUS K: HApyLIEHUIO HOPM s3blKa (€CTECTBEHHOTO M XMMHMUYECKOI0) B Pa3HBIX
ucroyHnkax wuHpopmanuu (muteparypa, CMU, WHTEpHET); 3acopeHUI0 peud; TMOHUMAHUS
HEO0OXO0IMMOCTHU: TMIPUHATHUS PA3IMUYHBIX CPEJCTB U MPUEMOB KOMMYHUKAIINH, TIOJy4eHHs] HTHPOpMaLUN
U3 pa3IMyYHbIX UCTOYHHMKOB; apryMEHTHPOBAHHOM, KPUTHUUECKON OLEHKH MH(POpPMAIH, MOJTy4EeHHOU
13 Pa3IUYHbIX UCTOYHUKOB; COOOIIEHNS TOYHOM U JOCTOBEPHON MH(POPMAIUU; SICHOCTH, TOCTYITHOCTH,
JIOTUYHOCTH B 3aBUCHUMOCTH OT LI€JIH, MTOJIHOTHI WJIM KPATKOCTH U3JIOKEHUS UH(pOpMaLnu;

CTpEMJICHHS TIOHATH CMBIC OOpallleHHOM K YeNoBeKYy peun (YCTHOM U MUChMEHHOMN);

BEJICHUS 1Majiora Jjsl BBISIBICHUS pa3HbIX TOUEK 3PEHUS Ha paccMaTpUBaeMylo HH(OpPMalHIo,
BBIPAXKEHU s JINYHBIX OLIEHOK U CY)KJICHUH, IPUHATUS BBIBOJIA, KOTOPBIN (JOPMHUPYETCsI B ITpoLiecce
KOMMYHHUKAIUM; TPEIbSIBICHUS CBUAETEIBCTB CBOEH KOMIIETEHTHOCTH U KBaIM(UKALMU IO
paccMaTpUBaeMOMY BOIIPOCY; YBa)KE€HUS, IPUHATHS, NOJIEPKKH CYILECTBYIOIUX TPaJAuLUi U 00X
HOPM $I3bIKa (€CTECTBEHHOTO U XMMHUYECKOTO);

CTPEMIJIEHUS TOBOPUTH, UCIIOJIb3Yys N3Y4aeMble XUMUYECKNE TEPMHUHBI U IOHATHS, HOMEHKIIATypy
HEOPraHWYeCKUX U OPraHMYECKUX BELIECTB, CHMBOJBI, (OPMYJbI, MOJEKYISIPHbIE U HOHHbIE
YPaBHEHMs PEAKLMH.

Jlns hopMHUpOBaHUS AYXOBHOM JINYHOCTH IIPEXKJIE BCETO HEOOXOAUMO pa3BUBATh 3CTETHUECKOE
OTHOLIEHHE 4YEJOBEKa K JEeHCTBUTEIBHOCTH, TBOPYECTBO M COTBOPYECTBO IIPU BOCIPHSITUU
ACTETUYECKUX SBJICHHH, KOTOPBIMU B Kypce XUMHUH MOTYT CIYXHUTb: IIpUpoJa (MUHEpaibl), U3JeNus,
W3rOTaBJIMBAEMbIE YEJIOBEKOM W3 pa3IMYHBIX BELIECTB U MAaTEpUAIOB (FOBEJIUPHBIE YKpalIEHUS,
NaMATHUKHU apXUTEKTYpbl U T. J.). XUMHUS O3BOJIAET Takke (POpMUPOBaTH MOTPEOHOCTh YEIOBEKa B
KpacoTe U AEATeJbHOCTH IO 3aKOHAM KpPacoThl, T. €. 3CTETUYECKUE [IEHHOCTH:

MIO3UTUBHOE YYBCTBEHHO-IICHHOCTHOE OTHOILLIEHHE K:

OKpyXKaroleMy Mupy (KpacoTa, COBEpLIEHCTBO U TapPMOHUS OKPY)KAOLIEH MPUPO/IbI U KOCMOCa B
LIEJIOM); IPUPOJHOMY MHUPY BELIECTB U MX MPEBPALICHUNA HE TOJILKO C TOUKU 3pEHUs NOTpeOuTens, a
KaK K HCTOYHHMKY MPEKPACHOT0, FApMOHUYHOT0, KPACUBOT0, MOTUMHSAIOLIET0CS 3aKOHOMEPHOCTSIM,
IIPONOPLMOHAIBHOTO (Ha IpUMEpe B3aUMOCBS3H CTPOCHUS U CBOMCTB aTOMOB U BEILECTB);
BBIMOJIHEHUIO y4eOHBIX 3a/ad KaK K IPOLECcCy, AOCTABIAIOLIEMY 3CTETHYECKOE YIOBOJLCTBHE
(kpacuBoe, U3AIIHOE PelIeHHEe WIN J0Ka3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JIEKUT rapMOHHA);
MOHMMaHUe HEOOXOAWMOCTU: H300pakK€HHsI WCTHHBI, HAYYHBIX 3HAHUH B UYYBCTBEHHOH Qopme
(HarmpuMep, B IPOM3BEACHUAX UCKYCCTBA, MTOCBAIIEHHBIX HAYYHBIM OTKPBITHIM, YYEHBIM, BELIECTBAM U
UX TPEBPAIICHUsAM); MPUHATHS TPAarMyecKoro Kak JpaMaTHUYecKOoW (OpMbI BbIpaXKEHUs KOH(QIMKTA
HEMPUMHUPUMBIX TPOTUBOMOJIOKHOCTEH, MX CTOJKHOBEHHSA (Ha IpHUMEpE BBLAAIOLIMXCS HAyYHBIX
OTKPBITUH, KOH(IIMKTA YyBCTBA U JI0JIra, OOIIECTBA U JIMYHOCTH, PEATbHOCTH U UJIeaa).

Taxkum oOpasom, copepikaHue Kypca XUMUU OCHOBHOM IIKOJIBI TIO3BOJIIET C(HOPMUPOBATH Y yUaIIUXCS
HE TOJIBKO TI03HABaTeNIbHbIE IIEHHOCTH, HO U JPYre KOMIIOHEHTbI CUCTEMBbI IIEHHOCTEH: Tpy/a U ObITa,



KOMMYHUKATHBHBIC, HPABCTBCHHBIC, 9CTCTUYCCKHUC.

O:xkujgaeMble THYHOCTHBIE, MeTAaNpeIMeTHbIE U PeAMeTHbIe
pPe3yJabTaThbl OCBOEHHUSI Y4eOHOI0 NpeiMeTa

JlesTensHOCTh 00pa30BaTEIBHOTO YUPEXKIEHUsT 00mero obpa3oBaHus B OOYyYEHUH XHMHH
J0JKHA OBITH HAIpaBJIeHA HA JOCTIYKEHHE 00YyJarOIUMUCS CIEAYIOIUX JIUYHOCHIHBIX PE3YTbmamos:
1) B ICHHOCTHO-OPUEHTALMOHHOM cepe - YyBCTBO TOPIOCTH 32 POCCUUCKYIO XUMUYECKYIO HAYKY,
r'yMaHu3M, OTHOIIEHHE K TPYAY, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
2) B TpyO0BOH cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODY NasibHElIIel 00pa3oBaTeIbHON
TPAaEKTOPHUH;
3) B mo3HaBaTEeNbHON (KOTHUTUBHOW, HHTEIICKTYAJIbHOW) chepe —MOTHUBAIMS YICHHUS, yMEHHE
YIPaBIATh CBOEH 1M03HABATEIBHOM AEATEIbHOCTHIO.

Memanpeomemnvimu pe3ynvmamamu OCBOCHUS BBITYCKHUKAMHM OCHOBHOW HIKOJIBI MPOTPaMMBbI I10
XUMMH SIBJISIFOTCSL:

1) BiageHHe YHUBEPCAJIbHBIMH €CTECTBEHHO-HAyYHBIMU CHOCOO0aMH JEATEIbHOCTU: HaOIoJeHueE,
U3MEpeHue, HKCIEPUMEHT, yuyeOHOe HCCIeI0BaHWE IPUMEHEHHE OCHOBHBIX METOJOB MO3HAHMS
(cucTeMHO-MH(QOPMAIIMOHHBIM  aHATU3,MOAECTUPOBAHUE) I  M3Y4EHHS  Pa3IMYHBIX  CTOPOH
OKpY)Karollen NeMCTBUTEIbHOCTH;

2) UCIOJIb30BAHNE YHUBEPCAIBHBIX CIIOCOO0B JIEATENILHOCTH 110 PEUICHUIO MPOOIeM U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX OTepaliii: HCII0Ib30BaHHE OCHOBHBIX MHTEIIEKTYaJIbHBIX OTepaluii:
(dbopMynupoBaHHe IUIOTE3, aHAJIU3 U CUHTE3, CpaBHEHUE, 0000IIeHNe, CUCTEMATU3allNs, BbISIBICHNE
MIPUYMHHO-CIIEICTBEHHBIX CBA3€H, MONCK aHAJIOTOB;

3) yMeHue TeHepupoBaTh UAEH U OTIPEAETATh CPECTBA, HEOOXOAUMBIE ISl UX pealu3aliy;

4) ymeHue onpeaeaTh LEIU U 3a/1a41 JeATelbHOCTH, BBIOMpAaTh CPEJCTBA Pealu3allui Lelnu U
IIPUMEHSATh UX Ha IIPAKTHUKE;

5) ucnoyb30BaHKUE PA3IUYHBIX HCTOUHUKOB JUIs IOJTY4EHHUs] XUMHUYECKOW HH(pOpMaLHK.

[IpenmeTHBIMU pe3ysbTaTaMHU OCBOEHHSI BBIITYCKHHUKAaMH OCHOBHOM ILIKOJIBI TPOIPaMMBbl 110 XUMHUH
SBJISAIOTCSL:

1. B no3znaeamenwvnoii cghepe:

- 1aBaTh OINpeAETICHUS N3YUYEeHHBIX MOHATUNA: BEIIECTBO (XUMUYECKUI 3JIEMEHT, aTOM, HOH, MOJICKYJIa,
KpUCTAJIJIMYECKas PeIIeTKa, BEIIECTBO, IPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUYeckas popmyIa,
OTHOCHUTENIbHAsT aTOMHas Macca, OTHOCUTENIbHas MOJIEKYJIsIpHash Macca, BaJeHTHOCTb, OKCHIBI,
KHUCJIOTBI, OCHOBAHUS, COJH, aM(pOTEPHOCTb, MHIUKATOP, MEPUOAMYECKUN 3aKOH, IMEepHOIUYecKas
cucTeMa, rmepuojandeckas Tabauia, U30TOIbI, XUMUYECKasi CBSA3b, DIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, JJIEKTPOJIUT); XMMHUYEcKas peakius (XUMUYECKOe YypaBHEHHE, T'€HETHYecKas CBS3b,
OKHCJICHHE, BOCCTAHOBJICHUE, DJIEKTPOJIUTHYECKAsl UCCOLUAINS, CKOPOCTh XUMUYECKON PEeaKIINN);

- popmynupoBaTh nepuoandeckuii 3akon J[.M.MeneneeBa u packpbIiBaTh €ro CMbICI,

- OIUCHIBATH JIEMOHCTPALIMOHHBIEC U CAMOCTOSITENIFHO MTPOBEICHHBIE AKCIIEPUMEHTBI, UCTIONB3YS IS
ATOTO €CTECTBEHHBIN (PYCCKHIl, pOIHOM) A3BIK U S3bIK XUMHH,

- OIMCHIBATh U Pa3INYaTh U3yUCHHbIE KJIACCHl HEOPTaHUYECKUX COSIMHEHUH, MPOCThIE U CIOKHBIE
BEIIECTBA, XUMHUYECKHUE PEAKIUY;

- KIaccu(UIMpPOBaTh U3y4eHHBIE OOBEKTHI U SBJICHHUS,

- HaOJIIO1aTh IEMOHCTPUPYEMBIE I CAMOCTOSTETIFHO TPOBOAUMEIE OTIBITHI, XUMUYECKUE PEAKIIUH,
MPOTEKAIOIIKE B IPUPOJIE U B OBITY;

- JIefiaTh BBIBOJBI M YMO3AKIIOUCHUS U3 HAOMIOIEHUH, U3yYEHHBIX XUMUYECKHX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB 0 AHAJIOTUU CO CBOMCTBAMHU W3YUYEHHBIX,

- CTPYKTYpUPOBATh U3yYEHHBI MaTepHall 1 XUMUYECKYIO0 HH()OPMAIIHIO, TOTYYEHHYIO U3 APYTUX
HWCTOYHHUKOB,

- MOJIETUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOTO - TPETHETO MEPUOA0B, CTPOCHHE MPOCTEHIINX



MOJIEKYII.

2. B yennocmmno-opuenmayuonnoi cehepe:

- aHAJIM3UPOBATh U OLIEHUBATh MOCIEACTBUS ISl OKPYKAIOIIEH cpelibl ObITOBOM U IIPOU3BOICTBEHHOU
NEeATeIbHOCTH YEJIOBEKa, CBA3aHHOH C repepaboTKOM BEIIECTB;

- Pa3bACHATH HA MPUMEpPax (MPUBOAUTH IPUMEPHI, OTBEPKAAIOIINE) MAaTepUATbHOE €IUHCTBO U
B3aMMOCBSI3b KOMIIOHEHTOB XMBOM M HEXWBOW MPUPOJBI M YEJIOBEKAa KaK BAXKHYIO 4YacTh 3TOTO
€MHCTBA;

- CTPOHTH CBOE MMOBEJICHUE B COOTBETCTBUU C MPUHIIMIIAME OSPEKHOTO OTHOIICHHS K IIPUPOJIC.

3. B mpyooeoii cipepe:

- IUIAHUPOBATH M MPOBOIUTH XUMUYIECCKHII IKCIICPUMEHT,

- UCTIOJIb30BaTh BEIIECTBA B COOTBETCTBUU C MX MPEIHA3HAYCHUEM U CBOMCTBAMU, OTTMCAHHBIMU B
WHCTPYKIUSAX 10 TPUMEHEHHUIO.

4. B cghepe bezonacnocmu rncuznedeamenbHoCmu:

- OKa3blBaTh TIEPBYIO IMOMOINL IPH OTPABJICHUSAX, OXKOTaXx M JAPYrUX TpaBMax, CBS3aHHBIX C
BEILIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM.

I1. Copnep:xanne 0CHOBHOIO 00111ero 00pa3oBaHus M0 XUMHUH
8-9 kacchl

Paszpnen 1. OcHOBHBIE NOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NIPeACTABICHH )
[Ipeamer xumun. MeTo b1 TIO3HAHKS B XUMHH: HAOJI0/IeHNE, SKCIIEPUMEHT, u3Mepenue. ctTounnku
XUMUYECKON WH(pOopMaIuu: XuMudeckas Juteparypa, IHTepHeT.
Yucrele BemecTBa U cMecu. OuncTtka BemecTB. [IpocTeie U cioxkHbIe BeniecTBa. MeTamibl 1
HEeMeTaJulbl. XUMUYECKUH AJIEMEHT, aTOM, MOJIEKYJ1a. 3HAKH XUMUYECKUX JIEMEHTOB. X UMUYECKAs
¢dbopmyna. BaneHTHOCTh XUMUYECKUX 1eMeHTOB. CocTaBiieHue GopmMysn OMHAPHBIX COEAUHEHUHN IO
BAJICHTHOCTH aTOMOB XHMHYECKHX 3JIEMEHTOB M OMNPEICICHHE BAJCHTHOCTH aTOMOB XHMHUYECKHX
AJIEMEHTOB TI0 opMysiaM OMHAPHBIX COCAMHEHUH.
OtHocuTtenbHasg atToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHAasi Macca. MaccoBasi 10J1st
XUMHUUYECKOTO JIEMEHTA B CJI0KHOM BemlecTBe. KonnuectBo BeniectBa. Mouib. MosispHas macca u
MOJISIPHBIA 00BEM.
du3nyecKne SBJICHUS M XUMUYECKUE peakiuu. [Ipu3Haku W ycClIOBUA NPOTEKAHHS XUMHUYECKUX
peaKuu.
3aKOH COXpaHEHHsS MAacChl BEIIECTB MPU XUMHUYECKHUX pEAKIUIX. XUMHUYECKHE YpaBHEHMSI.
Koaddumuentsr B ypaBHEHHAX XUMHUUYECKHX PEAKIMHA KaK OTHOIIEHUS KOJHMYECTB BEIIECTB,
BCTYNAIOIIUX W OOpa3ywINUXCA B pPe3ylbTaTe XUMHYECKOW peakiuu. IIpocteiimme pacyeTsl 1Mo
YpPaBHEHUSAM XUMHUYECKUX PEAKIUM.
OCHOBHBIE KJIACChl HEOPraHMYECKUX coenuHeHud. HomeHknaTypa HEOpPraHMYeCKHX BEIECTB.
Kucnopon. Bo3ayx. I'openne. Oxcunpl. Okcuapl MeTaiuioB U HemetaioB. Bomopon. Boaa. Ounctka
BOJIbl. Anpaimusi BojJbl. B3auMojelcTBHE BOJIbI ¢ OKCHIAaMU METAUIOB U HeMmeTauioB. Kucnotsl,
Kiaccuukanys W CBOMCTBA: B3aUMOJICHCTBHE C METaJLIaMH, OKCHAAMH MeTaioB. OCHOBaHUS,
KJ1accu(HKaIys U CBOMCTBA: B3aUMOJCHCTBHE C OKCHUIAMHU HEMETAUIOB, KUCIOTaMH. AM(OTEPHOCTb.
Kucnotno-ocHoBubeie unaukatopbl. Conu. Cpemnue conu. BzaumopeiicTBue colieid ¢ MeTalljlaMu,
KHCIIOTaMH, 1iesioyamu. CBsI3b MKy OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUX COCTUHEHUM.
[lepBoHauanbHBIE MPEICTABICHUS O €CTECTBEHHBIX CEMENCTBaX (TPyIax) XUMUUECKUX SIIEMEHTOB:
IIEJIOYHBIC METAILIBI, TaJIOTCHEL.
Pasnean 2. Ilepuoanyeckuii 3aK0H U NepUOANYECKAs CHCTEMa XUMHUYECKHUX 3JIEMEHTOB
J.M.Menpneneesa. CTpoeHue BEIIECTBA.
[Tepuoanueckuii 3akoH. lcTopusi OTKPBITUS IEPUOJUYECKOTO 3aKOHA. 3HaYEHUE IEPHUOIUNYECKOTO
3aKOHA I pa3BUTHUS HAYKH.
[leproauyeckas cucTeMa Kak eCTECTBEHHOHay4YHasi KJIacCHU(PHUKAIUST XUMUYECKUX AJIIEMEHTOB.
Tabnuunas Gopma npeacTaBiaeHus KIacCU(PUKANNA XUMHUECKUX 21eMEeHTOB. CTpYKTypa TaOIUIIbI
«Ilepuognueckass cucreMa xumuueckux dieMmeHToB Jl. M. MenneneeBay. PU3NUYECKUH CMBICT



MIOPSIIKOBOTO (aTOMHOTI'0) HOMEpa, HOMEpa MEPUOa U HOMEpa I'PYIIIbI (JUIsl 3JIEMEHTOB A-TpyII)
Crpoenue aToma: siApo U dIEKTpOHHAst 00071049ka. COCTaB aTOMHBIX sIIEp: MPOTOHBI U HEUTPOHBI.
N3oTombl. 3apsi aTOMHOTO si/ipa, MaCCOBOE YMCJIO M OTHOCHUTEIIbHAS aTOMHAsi Macca. DJIEKTPO HHAs
000J104Ka aToMa. DIIEKTPOHHBIE CIION ATOMOB 3JIEMEHTOB MAJIbIX TIEPHOIOB.

Xumudeckasi CBsi3b. DJIEKTPOOTPULIATEILHOCTh aTOMOB. KoBasnieHTHast HEMOJIsipHasi U TOJISIpHASL CBSI3b.
HNonnas cBsa3b. BaeHTHOCTD, CTENEHD OKUCIIEHUS, 3apsi HOHA.

Pa3nes 3. MHoroo0pasue XuMH4eCKMX peakiuid.

Krnaccudukarus XuMHYECKUX pEaKIIUi: PEaKIui COSAMHCHHUS, PA3JI0KCHHSI, 3aMEeIIICHHS, 0OMCHA,
3K30TEPMHUYECKHUE, SHAOTEPMUYECKUE, OKHUCJIUTEIHLHO-BOCCTAHOBHUTEIILHEIE, HeoOpaTuMEIe,
oOparumble.

CKOopOCTh XUMUYECKUX peakiuii. @akTopbl, BIUSIONIME HA CKOPOCTh XUMHUYECKUX PEaKIIH.

PactBopbI. DneKTpoIUTHYECKAS TUCCOIUAIMA. DIEKTPOJUTHI U HEAIEKTPOIuThl. KatroHs!

aHUOHBI. [luccommanms coyieid, KUCIOT U OCHOBAHUM B BOJIHBIX pacTBOpax. Peakiny HOHHOTO 0OMeHa B
pacTBOpax 3IEKTPOIUTOB.

Paznen 4. Muoroo6pasue BeuecTs.

EcrecTBenHbIe ceMelicTBa XUMHUECKUX AJIEMEHTOB METAJUIOB U HeMeTauioB. O01ias XxapakTepucTuKa
HEMETAJIJIOB HA OCHOBE UX MOJIOKEHHS B TIEPUOIUIECKON CUCTeME. 3aKOHOMEPHOCTH U3MEHEHUS
(MBUYECKUX U XUMUYECKUX CBOMCTB HEMETAJIJIOB — MPOCTHIX BEIIECTB, X BOJOPOJHBIX COCTMHEHUA,
BBICIITUX OKCHJIOB M KHUCJIOPOJICOACPIKANTNX KUCIIOT Ha IPUMEPE SJIEMEHTOB BTOPOTO U TPETHETO
MEPUOJIOB.

OO6mrast XxapaKTepUCTHKA METAJIJIOB Ha OCHOBE UX TOJIOKEHHS B TIEPHOINIECKON CHCTEME.
3aKOHOMEPHOCTH U3MEHEHHUS (PU3UIECKUX U XUMUUIECKUX CBOWCTB METAJIJIOB — MPOCTHIX BEMIECTB, UX
OKCHJIOB ¥ THJIPOKCHJIOB Ha TIPUMEPE FIEMEHTOB BTOPOTO U TPETHETO NMEPHOI0B. AMBOTEpHBIE
coeHEeHUS amroMuHUs. OO0IIas XapaKTepruCTHKa JKelle3a, €ro OKCHIOB U THAPOKCHIOB.

Pa3zpnen 5. IxkcnepuMeHTAILHAS XUMUS

(Ha uzydenue 3Toro pasnena He BbIAEISIETCS] KOHKPETHOE

BpeMs, MOCKOJIbKY XMMHUECKUN SKCIIEPUMEHT SABJISIETCS 00s3aTeIbHON COCTaBHOM YacCThIO KaXKIOT0 U3
pa3zesioB NpUMepHOi porpaMmel, Pa3aenenue 1abopaTtopHOTro 3KCIepUMEHTa Ha MPaKTUYECKHe
3aHATHS U 1a00PAaTOPHBIE OMBITHL U YTOUHEHUE UX COAEP KaHUSI TPOBOIATCS aBTOPaMH pabodmnx
[IPOrpaMM IO XMMHH /I OCHOBHOM IIKOJIbL. BapuaHT KOHKpETU3alUi XMMUYECKOTO SKCIIEPUMEHTA U
pacnpesiesieHus ero no yueOHbIM TeMaM MPUBEJEH B IPUMEPHOM TEMATUYECKOM ILNTAHUPOBAHUMU. )
Jlemoncmpayuonnwiii osxcnepumenm. 1. Ilpumepsl puznueckux sBiieHu. 2. [IpuMepbl XUMHYECKIX
peakLmii C IPKO BBIPAXKEHHBIMHM U3y4aeMbIMHU NpU3HAKaMU. 3. Peakuuu coeAMHEHUs, pa3iokKeHus,
3amMeleHus, oomena. 4. Peakuuu, nitocTpupyoliie CBOMCTBA U B3aMMOCBS3U OCHOBHBIX KJIACCOB
HEOPraHUYECKNX COCANHEHUH. 5. ONBITHI, WUTIOCTPUPYIOIINE 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
LIEJOYHBIX METAJUIOB U TrajoreHoB. 6. ONbIThl, WUIIOCTPUPYIOIIME 3aKOHOMEPHOCTU W3MEHEHUS
CBOWCTB THJIPOKCHUJOB U KUCIOPOACOJEPKAIIUX KHUCIOT 3JIEMEHTOB OJHOTO mnepuoxa. 7. Ilpumepst
OKHCIIUTEIbHO-BOCCTAHOBUTEINBHBIX peakiuil.8.DakTophl, BIUAIOIINE HA CKOPOCTh XHUMHUYECKUX
peakumii. 9. Ilpumepsl 3HA0- U 3K30TepMuueckux peakuuid. 10. CpaBHEHHE 3JE€KTPONPOBOIHOCTH
pacTBOpPOB DIEKTPOJIUTOB U HEdNeKTpoiauToB. 11. Peaknum wnonHOoro oobmena. 12. OmbIThl,
WUTIOCTPUPYIOIIKE (PU3NUECKHe U XMMHUYECKHUE CBOICTBA U3y4aeMbIX BELIECTB.

Jlabopamopmuwiii sxcnepumenm. 1. Ilpumepsl puznueckux spiaeHui. 2. [IpumMepbl XUMUYECKUX
peakuuii. 3. Pa3nenenue cmeceid. 4. [Ipu3Haku 1 ycnoBus Te€UEHUSI XUMUYECKUX peakiuil. 5. Tursl
XUMUYECKUX peakuuil. 6. CBOKCTBa U B3aMMOCBSI3U OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COECTUHEHUH.
7.DakTophkl, BAUAIONINE HA CKOPOCTh XUMUUYECKHUX peakiuid. 8. CBONCTBA COJIeH, KUCIOT U OCHOBAaHUMI
KaK AJIeKTPOJUTOB. 9. OMbBITHI, WILTIOCTPUPYIONIHE (HU3MUECKUE U XUMUYECKHE CBONCTBA M3ydaeMBbIX
BemiecTB. 10. OnbITHI MO MOJIYYEHUIO U3yYEHHBIX BEILIECTB.

Pacuemnvie 3a0aun. 1.Bbrancienne OTHOCUTEIBHON MOJIEKYJISIPHON M MOJIIPHOI Macchl BellecTBa

M0 ero XUMH4Ieckoi opmyrne. 2. Pacuer MaccOBO 101M XMMHUYECKOTO AJIEMEHTA B COSAMHEHUU. 3.
Pacuer MaccoBo#l 70U paCTBOPEHHOTO BELIECTBA B pacTBOpE. 4. BbIUKCIIeHHs 10 XUMUYECKUM
YpaBHEHUSIM MAcChl WM KOJIMUECTBA BEIIECTBA OJJHOTO U3 YYACTBYIOLIUX WM MOTYYAIOIINXCS B



peaKIK COeIMHEHU 10 U3BECTHOM MACCe UM KOJIMUECTBY BEIIECTBA JIPYTOr0 COCIUHEHHS.
[TpumepHbIe 00BEKTHI IKCKYypcUil. My3en MUHEPaIOTHYEeCKHEe, KpaeBeqIeCKHUe, XYA0KECTBEHHBIC,
MEMOPHAJIHLHBIC MY3€H BBIJAIOIINXCS YICHBIX-XUMUKOB. XUMUYECKHE TabopaTopun 00pa30BaTEIbHBIX
YUPEKICHUHN CPEHETO U BBICHIETO MPOo(eccnoHaAILHOTO 00pa3oBanus (ydeOHbIC U HAyYHBIC), HAYIHO -
HCCIIEA0BATEIbCKUX Opranu3anuid. BogoouuctHeie coopykeHust. DKCKYPCUH B IPUPOY.

[TpumepHble HanpaBICHUS IPOCKTHOH JesTeabHOCTH oOyyaromuxcs. 1. PaboTa ¢ ucrounnkamu
XUMHYECKON MHPOPMAITIH — HCTOPHUECKUE 0030pbI CTAHOBJICHHSI M PA3BUTHUS U3y4CHHBIX MIOHATHH,
TEOPHIA, 3aKOHOB; )KU3Hb U JCATCILHOCTD BBIJAIOIINXCS YICHBIX-XUMHUKOB. 2. AHATUTHYECKUE 0030 PbI
WH(OPMAIIUN TIO PEIICHUIO OTIPEICIICHHBIX HAYYHBIX, TEXHOJOTUICCKHX, IIPAKTUYECKUX MpodieM. 3.
OBnageHue 0CHOBaMU XUMHUYECKOTO aHann3a. 4. OBlaJeHue OCHOBAMHU HEOPTaHMYECKOTO CUHTE3A.

OcHoBHOE co/iepkaHue HA CTYIIEHH OCHOBHOT'0 0011Iero 00pa3oBaHus
8 kuace

BBenenue (6 4.)
[Ipeamer xumun. MeTopl MO3HAHUS B XUMHH: HAOJIOIEHNE, SKCIIEPUMEHT, MOJICIMPOBAHNE.
Hcrounuku xumuyeckoi nHdopmaiuu, ee noaydeHre, aHajau3 U MPeJICTaBICHHUE €ro pe3ybTaToB.
[Tonatue o XuMuYeCKOM dJIeMeHTe U (PopMax ero CymecTBOBaHUSA: CBOOOHBIX aTOMaX, MPOCTHIX U
CJIOKHBIX BemecTBax. [IpeBpanienus BemiecTB. OTMune XUMUYECKUX PEAKITUN OT PU3NMUECKHUX
sBJIeHUN. Posib XUMUU B )KM3HU YesoBeka. XeModuins u xeMogpoOus. KpaTkue cBeneHus u3 uCTopun
BO3HUKHOBEHHUSI ¥ Pa3BUTHS XUMHUHU. POJTb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMUYECKON HAYKU
- padotsl M. B. JlomonocoBa, A.M. bytneposa, /. 1. MenneneeBa. Xumudeckasi CHMBOJIMKA. 3HAKH
XUMHUYECKUX DJIEMEHTOB M MPOUCXOKICHUE NX HA3BaHWU. XuMuueckue Gpopmyinbl. HIEKCH 1
ko3 urmentsl. OTHOCUTETFHBIE ATOMHAS U MOJIEKYJIsIpHasi Macchl. [IpoBeieHre pacyeToB MacCOBOM
JIOJIU XUMHUYECKOTO dJIEMEHTa B BEIECTBE HAa OCHOBE ero dhopmyibl. [leprnoanueckas cuctema
xumuueckux 3nemeHToB [I. V1. MenzeneeBa, ee cTpyKTypa: Majble U OOJIbIINE TEPUO/Ibl, TPYIIBI U
noarpynmsl. [leproauueckas cuctema Kak CIpaBOYHOE OCOOHE IS MMOJTy4EHUs! CBEACHUM O
XUMHUYECKUX JIEMEHTAaX.
Hemonctparmu. 1. Mongenu (mapoctepkaeBbie U CTioapTa—bpurieda) pa3TuaHbIX TPOCTHIX U
CIOXHBIX BemiecTB. 2. Koyuleknusi CTEKISIHHOM XuMU4Yeckoil mocyabl. 3. Kosuteknus matepuanioB u
M3 U3 HUX HAa OCHOBe amtoMuHus. 4. B3ammopneiicTBUe MpaMopa C KUCIOTOM W TOMYTHEHHUE
W3BECTKOBOM BOJIBI.
Jlaboparopusble onbIThl. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAINTMYECKUX BELIECTB U PACTBOPOB. 2.
CpaBHEHHE CKOPOCTH UCIIAPEHUS BOJbI, OJICKOJIOHA U ATHIIOBOTO CIUPTA ¢ GUIBTPOBAIBHOM Oymary.
Tema 1. AToOMBI XUMHYECKHX 3J1eMeHTOB ($ 41.)
ATOMBI Kak QopMma CYIIECTBOBaHHS XUMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEIEHUS O CTPOCHHUH
aToMoB. JlokazarenbcTBa CiIOKHOCTH cTpoeHusl aromoB. OnbiTel Pesepdopna. Ilnanerapuas monens
cTpoeHusi aroma. CocTaB aTOMHBIX S€p: MPOTOHBI, HEUTpOHBIL. OTHOCHUTENbHAS aTOMHas Macca.
B3aumocBs3b NOHATUH «IIPOTOH», KHEUTPOHY», KOTHOCUTENIbHASI aTOMHAsI Maccay.
N3menenue ymnciia npoOTOHOB B sifjpe aToMa — 00pa30BaHKe HOBBIX XUMUYECKUX AJIEMEHTOB.
W3menenue yncia HEUTPOHOB B spe aToMa — 0Opa3zoBaHue M30TonoB. COBpeMEHHOE OnpeieiieHIe
MOHATHS «XUMHUUYECKUHN d11eMeHT». M30TOombI Kak pa3HOBHIHOCTH aTOMOB OJIHOTO XUMUYECKOTO
AIIEMEHTA.
OnexTpoHbl. CTpoeHHE AIEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX JIEMEHTOB MaJIbIX IEPUOIOB.
[ToHsATHE O 3aBEPLIEHHOM 3JIEKTPOHHOM YPOBHE.
[lepuoanueckas cuctema xumudeckux 3uemMeHToB /1. 1. MenneneeBa u cTpoeHre aToMOB —
(buznyecKuit CMBICT MOPSAKOBOTO HOMEpa dJIEMEHTa, HoMepa TPYIIbl, HOMepa Mepuoia.
N3meHeHune yncna 31eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOIO 3JIEMEHTa —
o0pa3oBaHUE MOJOKUTEIBHBIX U OTPUIIATEIBHBIX HOHOB. MIOHBI, 00pa30BaHHbIE AaTOMaMH METAJIIOB U
HeMeTaJuIoB. [IpUYuHBI M3MEHEHUsT METANIMYEeCKHMX M HEMETAJUIMYECKHX CBOWCTB B MEPUOAAX HU

rpyImax.
Oo6pazoBanue OuHapHbIX coenuHeHHi. [loHsTHe 00 MOHHOU cBsizu. Cxembl 00pa3oBaHUsS HWOHHON



cBsi3U. B3anMmosieiicTBe aTOMOB 3JIEMEHTOB-HEMETAIIIOB MEX 1Y c000i — 00pazoBaHME JBYXaTOMHBIX
MOJIEKYJI MPOCTBIX BemlecTB. KoBajJleHTHass HENoJiApHAash XUMMUYECKas CBS3b. OJIEKTPOHHBIE U
CTpYKTypHBIE (GopMynbl. B3auMopaelcTBHe aToMOB HEMETAIIOB MEXAy co0oil — oOpa3zoBaHue
OMHApHBIX COCAMHEHUH HEMETAJJIOB. JJEKTPOOTPUIATENbHOCTh. KOBaJleHTHAs MOJIsIpHAsi CBS3b.
[TonsiTHE O BAJICHTHOCTH KaK CBOWMCTBE aTOMOB OOpa30BBIBATh KOBAJICHTHHIC XHMHUYECKHE CBSI3U.
CocraBnenne Qopmyn OHHAPHBIX COCIMHEHUH MO BaJIEHTHOCTH. HaxokJIeHHe BaJICHTHOCTH IIO
dbopmMyiie OMHAPHOTO COCAMHCHHSI.

B3aumoeiicTBre aTOMOB METaJIOB MEXKy CO00i — 00pa30BaHNE METAIUTMYECKUX KPUCTAIIIIOB.
[ToHsiTHE O METATIIMYECKOM CBA3H.

HemoHcTpanmu. Mojienu aToMOB XMMHUYECKUX 31eMeHTOB. [lepuoanueckas cucteMa XUMUYECKUX
anemenToB /. 1. MenneneeBa (pa3nndabie GOpMBI).

JlaGoparopHble onbIThl. 3. MoaenupoBaHue NpUHIUIA IEHCTBUS CKAHUPYIOIIET0 MUKpOCcKoIa. 4.
W3rotoBnenne Moxenel  MoJjekyn OuHapHbIX — coequHeHuil. 5. M3roToBnenue  mMojenw,
WUTIOCTPUPYIOIIEH CBOMCTBA METAJNIMYECKOM CBSI3H.

Tema 2. [IpocThie BemecTBa (7 4.)

[Tonoxenne MetayioB 1 HeMeTaioB B [lepuonyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB

. U.MenneneeBa. Baxxneiimune npocThie BEIIECTBA — METaJUIbI (3KEIe30, ATFOMUHUMN, KabIIUM,
MarHui, HaTpuii, kanauii). Ooume puznyeckue cBoWcTBa MeTauioB. BaskHele npocThie BelecTBa-
HEeMeTaJlIbl, 00pa30BaHHBIC aTOMaMH KHCIIOPOJa, BOJOPO/Ia, a30Ta, cephl, pocdopa, yrieposa.
Mouiekynbl  MPOCTBIX  BELIECTB-HEMETAJUIOB —  BOJOPOJAA, KHUCIOpPOJa, a30Ta, TajoreHOoB.
OTtHocurenbHast MosIeKyisipHas Macca. ClocCOOHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB

K 06PA30BAHHMIO HECKOJIBKMX MPOCTHIX BEIIECTB —W annoTponus. AJIOTPOIHbIE MOIH(MUKALIHH
Kkuciopoa, pocdopa, onoBa. Merauinyeckue 1 HEMETAINYECKUE CBOICTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTD ATOTO MOHSTHUSL.

Yucno Asoraapo. KommuectBo BemectBa. Mousib. Mossipaast Mmacca. MomsipHbIii 00beM ra3000pa3HbIX
BemecTB. KpaTtHble eTMHUIIBI U3MEPEHHSI KOJTMYECTBA BEIIECTBA — MUJIIMMOJIb U KHJIOMOJIb,
MUJUTUMOJISIpHAS. ¥ KWJIOMOJISIpHAsi MAacChl BEIIECTBA, MIJLTUMOJISIPHBIN U KMJIOMOJISIPHBIN 00bEeMbI
ra3000pa3HBIX BEIIECTB.

Pacyetbl ¢ HCHONIB30BaHMEM MOHSITHHM «KOJUYECTBO BEIECTBAY», «MOJIIPHAS Maccay, «MOJIAPHBIH
00BEM Ta30By», «IUCI0 ABOTaIpO».

Hemonctparmu. [Tonydenue o3oHa. O6pasipl 6€10ro U ceporo 0JioBa, 6e1oro u KpacHoro docdopa.
HekoTtopeie MeTamibl W HeMETalUIbl C KOJMYECTBOM BemecTBa | Moab. MomspHblii 00beM
ra3o00pa3HbIX BEIIECTB.

JlaGopaTopHble onbIThl. 6. O3HaAKOMIICHHE ¢ KOJUIEKITUEH MeTauioB. 7. O3HAKOMJIEHUE C KOJUICKITUEH
HEMETaJJIOB.

Tema 3. CoeqnHeHHUs] XUMHYECKHX 3J1eMeHTOoB (15 4.)

Crenenp okucieHusa. CpaBHEHHE CTENEHH OKHUCICHUS U BaJICHTHOCTH. OmnpenesieHHe CTENeHU
OKHUCJICHUS 3JIEMEHTOB B OuHapHbIX coeauHeHusix. CoctaBienue (GopMmyl OMHAPHBIX COCAMHEHMHIA,
o0l ctocod X Ha3BaHUM.

bunapHbie coelMHEHNS METAJIIOB U HEMETAJUIOB: OKCUbI, XJIOPUABL, cyabhuasl u mp. CocTaBieHue UX
¢dbopmyin. bunapHble coeIMHEHUSI HEMETAJNIOB: OKCU/IBI, JIETy4le BOJOPOJIHBIE COCTUHEHUS, UX COCTaB
u Ha3BaHu4. [IpencTaBuTeny OKCUAOB: BOJA, YIVIEKUCIBIN ra3, HerameHas u3Bectb. [IpencraBurenu
JIETYYUX BOJOPOJHBIX COCIMHEHUI: XJIOPOBOIOPO M aMMHAK.

OcHoBaHuUs, UX COCTAaB U Ha3BaHUs. PacTBopuMOCTh OCHOBaHuUM B Boje. [IpencraBurenu menoyei:
TUAPOKCUBI HATPUS, KU U Kaiblus. [ToHsATHE 00 MHAUKATOpaX U KAYECTBEHHBIX PEaKIIUX.
Kucnotsl, ux cocraB u HazBanus. Knaccuduxamus kucnot. [IpeacraButenu KUCIOT: CEpHAst, COJISIHASI,
azoTtHas. [lonsTHe 0 mKkane kucnoTHOoCcTH (mkana pH). Mi3MeHeHne okpacku WHANKATOPOB.

Conu KaKk IpOU3BOIHBIE KACIOT U OCHOBAHUM, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTH cojiell B BOJE.
[IpencraBuTenu coneii: XIOpuI HATPUs, KapOoHAT U Gocdat KambIusl.

Amop(dHBIe ¥ KpUCTAIITUYECKIE BEIIeCTBA.



MexmoneKkyaspHble B3aUMOAEHCTBUS. TUIIBI KpUCTAIIIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTB
BELIECTB OT TUIOB KPUCTAIIIMYECKUX PELIETOK.

Yucteie BemecTBa U cMecu. [Ipumepsl KUIKNX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBONWCTBA YUCTHIX
BemiecTB U cMmeceii. Mx cocraB. MaccoBas u 00beMHas 10 KOMIIOHEHTA cMecu. PacdeTsl, CBSI3aHHbBIE
C MCIIOJIb30BAaHUEM MOHATHUS «HOJIS.

Hemoncmpayuu. OOpa3ipl OKCHAOB, KUCIOT, OCHOBAaHUH U cojieil. Mo1eny KPUCTAUNIMYECKUX PEIIETOK
XJIOpUAa HaTpus, aamasa, okcuja yriaeposaa (TY). KucnoTHo-1menoynsie HHAMKATOPbI, U3BMEHEHUE HX
OKpPACKH B pa3JIMYHbIX CpeJlaX. Y HUBEPCAIbHbIN HHIMKATOP U U3MEHEHHUE €r0 OKPACKH B Pa3JIMUHbIX
cpenax. [Ikama pH.

Jlabopamopnule onvimeoi.

8. O3HaKOMJIEHHE C KOJIEKLUENH OKCHJIOB.

9. O3HaKOMJIEHHE CO CBOWCTBAMU aMMUAKa.

10. KauecTBeHHast peakius Ha YrIeKUCIIbIN Tras3.

11. Onpenenennie pH pacTBOPOB KUCIIOTHI, IETOYH U BOJIBI.

12. Onpenenenne pH TMMOHHOTO U sI0JJOYHOTO COKOB Ha Cpe3e IJI0/I0B.

13. O3HakoMJIEHHE C KOJUIEKLUEH COIeH.

14. Os3HakoMJIEHHE C KOJUIEKIIMEH BEUIECTB C pa3HbIM THUIIOM KPHUCTAJUIMYECKON pEIIETKH.
N3rorosnenue Mojaenen KpUCTAIUTMYECKUX PELIETOK.

15. O3nakoMieHue ¢ 00pa3oM TOPHOU MOPOIBI.

Tema 4. U3menenus npoucxoasimume ¢ semecrsamu (11 4.)

[TonsaTue sABICHMU, CBI3aHHBIX C U3MEHEHUSMH, POUCXOSIITUMU C BEIICCTBOM.

SBnenus, cBSI3aHHBIE C H3MEHEHHEM KPHCTAINTHYECKOTO CTPOCHHUS BEIIECTBA MPU TIOCTOSIHHOM €T0
cocTaBe, — (pusuveckue sBieHus. U3NYEeCKue SBICHUS B XUMUU: TUCTHIUIALNS, KPUCTALTU3AIINS,
BBINIAPUBAHNE U BO3TOHKA BEUIECTB, (PUIBTPOBAHUE U LICHTPUPYTHPOBAHUE.

SBneHus, CBA3aHHBIE C M3MEHEHMEM COCTaBa BEIECTBA, — XUMHUUYecKHe peakuuu. [IpusHaku u
YCIIOBUSl NIPOTEKaHUsI XMMHUYECKUX peakiuil. BblaeneHune TemioThl M CBETa — PEaKLUU TOPEHHS.
[TonsiTre 06 9K30- ¥ PHIOTEPMUUECKUX PEAKIIHSIX.

3aKOH COXpaHEHHs MacChl BEIIECTB. XMMUUECKHUE ypaBHEHUS. 3HaUCHHE WHIEKCOB U KOA((OULIMEHTOB.
CocraBneHne ypaBHEHUH XUMHUUYECKUX PEAKIIHA.

Pacuersl mo xumuyeckuM ypaBHeHUsIM. PelneHue 3amad Ha HaXOXACHHE KOJIMYECTBA, MACChl WU
o0beMa MpoAyKTa peakluu Mo KOJIMYECTBY, Macce WK 00beMy HCXOJHOTO BelecTBa. PacueTs ¢
HCIIOJIb30BAHUEM MOHATHUS «I0JIs1», KOT/1a UCXOJHOE BEUIECTBO JIaHO B BUJIE PACTBOPA € 3a/laHHOM
MacCOBOM JI0JIEH PAaCTBOPEHHOI'O BEIIECTBA MIIA COJIEPKUT ONPEIECIICHHYIO JTOJIF0 TPUMECEH.

Peaknuu paznoxenus. [IpencraBienue o ckopocTy xuMuueckux peakuuid. Katanuzatopsl. @epMeHTSI.
Peakuuu coenunenus. Katanutudyeckne U HeKaTaIUTUUECKUE PEAKIIMK, 0OpaTUMble 1 HEOOpaTUMbIe
peakuuu. Peakuuu 3amenienus. P akTHBHOCTH METANIOB, €0 UCIOJIb30BAHUE JIsl IPOrHO3UPOBAHMS
BO3MOKHOCTHU IIPOTEKAHUS PeakUUidi MEK/y METaJUIaMU U KUCIOTAMU, PEAKLINI BBITECHEHHS OJTHUX
METaJJIOB U3 PaCTBOPOB UX CoJiel ApyrumMu MeTauiamu. Peakuuu odMena. Peakiiuu HeTpanuzanuu.
YcnoBus MpoTeKaHus peakiuii oOMeHa B pacTBOpax A0 KOHIIA.

Tunel XuMHUYECKUX PeaKUUid Ha IPUMEPE CBOMCTB BOAbL. Peakiys pa3nokeHus — 3JIEKTPOJIU3 BObI.
Peaknuu coenuHeHnss — B3aUMOICMCTBUE BOJABI C OKCUAAMHU METAJUIOB U HEMETAJIOB. Y CIIOBUE
B3aMMOJICICTBUS OKCHUJIOB METAJUIOB U HEMETAJJIOB € BOJIOM. [loHaTHE «ruapokcupl». Peakiun
3aMeIleHus] — B3aUMOJICWCTBHE BOJIBI C MeTaiaMu. Peakiiun oOMeHa — TUApOIIU3 BEIIeCTB.
Hemonctparmu. [Tpumeps! pusndeckux siBJICHMIA: a) MIaBIeHUEe napaduHa; 6) BO3TOHKA HOIa HIIN
OCH30MHON KHCIIOTHI; B) PAcTBOPEHHE OKpAIIEHHBIX coliei; T') auddy3us TyIIUCTBIX BELIECTB C
ropsiei TaMnouky HakanuBaHus. [I[pumMepbl XuMU4eCcKHX SBJICHHI: a) TopeHre Maraus, gocdopa; 6)
B3aMMO/ICHCTBUE COISHON KUCIOTHI C MPaMOPOM WIIM MeJIOM; B) mojydenue ruapokcuaa meau (I1); r)
pacTBopeHue MOJYYeHHOTO THAPOKCH A B KUCTIOTaxX; ) B3auMoaerictBue okcuaa meau (I1) ¢ ceproit
KHCIIOTOM MpPU HarpeBaHUU; €) pa3I0kKEeHNE IEPMaHTaHaATa KaJKsl; 5K) pa3joKeHUEe MepoKCUIa
BOJIOPO/JIa C TIOMOIIBIO TMOKCH/Ia MapraHiia U KaTtana3sl KapToQels Wil MOPKOBH; 3) B3aUMOICHCTBUE



pa30aBICHHBIX KUCIOT C METAJUIAMHU.
JIaboparopHbie onbiThl 16. [IpokanuBanue Meau B TUIAMEHH CITUPTOBKH. 17. 3aMerieHne Meau B
pactBope xnopuja meau (I1) xenezom.

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJIHUTOB (21 4.)

[Ipaxtukym 1. IlpocTeiiiine onepanuu ¢ BEUIECTBOM

1. [IpaBuna TexHuku 0e30aCHOCTH IpU paboTe B XUMHUUYECKOM KabuHere. [IpreMbl oOpamieHus ¢
nabopaTopHBIM 000PYIOBAHUEM M HAarpeBaTeIbHBIMU IpuOopamu. 2. HabmroneHus 3a U3MECHCHUSIMH,
MIPOUCXOISAIIMMU C TOPSIICH CBEYOH, U MX ONUCAaHUE (JIOMAITHUN SKCIIEPUMEHT). 3. AHAJIU3 TIOYBHI U
BOJIbI (IOMAIIHU 3KkciepuMeHT). 4. [Ipusnaku xumuyeckux peakiuit. 5. [IpuroroBnenue pactBopa
caxapa M pacyeT ero MacCOBOM JIOJIM B PaCTBOPE.

PactBopenue kak gpusnko-xumuyeckuit nporecc. [lonstue o ruaparax u Kpuctauioryaparax.
PactBopumMocTs. KpuBbie pacTBOPUMOCTH KaK MOJIENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPBIX BEIIECTB
OT TemrmepaTypsl. HachlllieHHbIe, HEHACHIIIICHHBIC U TIEPECHIIIIEHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB
JUISI IPAUPOJIBI U CEJIBCKOTO XO35MCTBA.

[TonsaTue 06 >MEKTPOUTUUECKON TUCCOIHAITUN. DICKTPOJIUTHI U HEINIEKTPOIUTHI. MexaHu3m
JTUCCOITUAITAHN DIIEKTPOJUTOB C PA3JIMUYHBIM XapakTepoM CBs3U. CTENeHb AIeKTPOIUTHUECKON
muccoranuu. CUIIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUU IEKTPOJIUTHUECKON ucconranuu. IOHHbIE ypaBHEHUS PEaKIIUH.
Peaxun obmeHa, uaymmue 10 KOHIA.

Knaccudukarys HOHOB U UX CBOMCTBA.

Kucnotsl, nx knaccudukarus. Jlucconmanusi KUCIOT U UX CBOMCTBA B CBETE TCOPUHU
AIEKTPOJIUTUYECKON qucconranu. MoJieKyJIapHbIe 1 HOHHBIE YpaBHEHUA peakuuii. Bzaumonencreue
KHCJIOT ¢ METaJUIaMH. DJIEKTPOXUMHUYECKUI PsJ] HANIPSHKEHU MEeTau10B. B3anmoielicTBre Kucior ¢
OKCHJaMHU METAJIOB. B3anmoaeiicTBUE KUCIOT ¢ OCHOBAHUSIMU — PEAKIUS HEUTPATU3AIIUH.
BiaumoneiictBue Kuciot ¢ cossasMu. VMicnonp3oBanue TaOiIMIIbl paCTBOPUMOCTH JUTSI XapaKTEPUCTHKU
XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaaccudukamus. Jlucconuanus OCHOBaHHN U UX CBOMCTBA B CBETE TCOPHUH
ANEKTPOJIUTUYECKON JUCCONMAIiu. B3anmoielicTBre OCHOBAaHUM ¢ COJIIMH. VcTionb30BaHue TaOIUIThI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBAaHMI. B3auMoielicTBre mieaodeit ¢
OKCHJIaMU HEMETAJIJIOB.

Conmu, wuX pgucconuanus W CBOHCTBA B CBET€ TEOPUU DIIEKTPOJIMTHYECKOM JIMCCOLMALIMU.
B3anmMopeiicTBre coseit ¢ MmeTamiaMu, 0COOCHHOCTH dTUX peakiuii. BzauMoaeiicTBre COe ¢ COsIMU.
Hcnonb3oBanue TabIUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKU XUMHUUECKUX CBOMCTB COJIEH.
OO6o01enre cBeIeHui 00 OKCHAAX, UX KIIACCU(PUKAIIMKI U CBOMCTBAX.

['eneTnueckue psabl MeTauia U HeMeTajlia. [ eHeTudyeckas CBsI3b MEK/y KJIIaCCaMH HEOPraHUYECKUX
BEILIECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

Omnpenenenue CTEMEeHEeW OKUCIEHUS [UIS SJEMEHTOB, OOpa3yloIIUMX BEIIeCTBa pPa3HBIX KIIACCOB.
Peakuuu wOHHOrO 0OMEHa H OKHCIUTEIBHO-BOCCTAHOBUTENBHbIE peakiuu. OKuciureab u
BOCCTAHOBUTEIb, OKHUCJIEHHME U BoccTaHOBieHHE. (COCTaBlIeHHE YpPaBHEHHMM OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUi METOJIOM 3JIEKTPOHHOTrO OanaHca.

CBoiicTBa IPOCTHIX BEIIECTB — METAUIOB U HEMETAJIOB, KUCJIOT U COJIEH B CBETE€ OKUCIUTEIbHO-
BOCCTAHOBUTEJBbHBIX PEAKLIUMN.

JleMoHcTpanuu.

HcnpiTaHne BEECTB U UX PACTBOPOB Ha 3JIEKTPONPOBOIHOCTh. 3aBUCUMOCTb

ANEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTpaluu. [IBHKEHNE OKpaIIeHHbIX HOHOB B
ANIEKTpUYECKOM MoJie. B3anmoeiicTBue IMHKA ¢ CEpOH, COISTHON KUCIO0TOH, xmopuaom meau (I1).
I'openne Marnus. BzaumMozelicTBue XJI0pHOU U CEPOBOIOPOJHON BOJIBI.

JIaGopaTopHBIE OMBITHI

18. B3anmoeiicTBre pacTBOPOB XJIOPHIAa HATPHUS M HUTpaTa cepedpa.



19.ITonyyeHue HEPaCTBOPUMOTO THAPOKCHUIA U B3aUMO/JICHCTBUE €r0 C KUCIOTAMHU.
20. BzauMoericTBHE KUCIOT C OCHOBAHHUSIMHU.

21. B3auMogeicTBre KUCIOT C OKCHUIaMU METAJIJIOB.

22. B3auMopeicTBre KHUCIIOT ¢ METaJJIAMU.

23. BzaumMoelicTBue KUCIOT C COJISIMHU.

24. B3auMoieficTBHE IIEIIOUCH C KUCIOTAMHU.

25. B3auMoieiicTBHE IIEJI0YCH ¢ OKCHAAMH HEMETAJIOB.

26. B3auMoieiicTBue MIEIOYCH C COISIMH.

27. IlomyyeHue U CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.

28. BzauMoelicTBe OCHOBHBIX OKCHIOB C KUCIIOTaMH.

29. BzauMoelicTBe OCHOBHBIX OKCHIOB C BOJOM.

30. B3aumoelicTBHE KUCIOTHBIX OKCUIOB C IIEIOYaMU.

31. B3aumoelicTBre KUCIOTHBIX OKCHUIOB C BOIOH.

32. B3auMoieiicTBHE COJIEH C KUCIIOTAMHM.

33. B3auMoIeiiCTBHE COJICH C IIEIOYaMHU.

34, B3auMOJIEHCTBHE COJIEH C COJISIMH.

35. BzaumMoeiicTBrEe pacTBOPOB COJIEH C METaJIJIaMHU.

[IpaxTukym 2. CBOICTBa pacTBOPOB AIEKTPOJIUTOB

1. MonHsble peakuuu. 2. YCIOBUS TEYEHUSI XUMUYECKUX PEAKIIMI MEKITY pAaCTBOPAMH JIEKTPOJIUTOB J10
koH1a. 3. CBOMCTBA KMCJIOT, OCHOBaHUM, OKCHUJIOB U COJiel. 4. PellieHne 3KCrepruMeHTaIbHbIX 3a/1a4.
[Ipu ByX4acoBOM TUTAHMPOBAHUH MTPOBOJUTCS TOJIHKO MPAKTHYECKas padboTa 4.

9 kaacc
Brenenue. O0mas xapakTepuCTHKAa XUMUYECKUX DJIEMEHTOB M XUMUUYECKHUX PEAKITUN
Iepuonuveckuii 3axoH u [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB
J1. 1. MenaeieeBa (54.)
XapakTepuCTUKA IEMEHTA MO €ro MOJOXKEHUI0 B [Ilepuoauyeckoil cucteMe XUMHUYECKUX JIEMEHTOB /1.
N. MengaeneeBa. CBOKWCTBA OKCUJIOB, KUCIIOT, OCHOBAaHUM U COJIEH B CBETE TEOPHUU AIEKTPOIUTUUECKON
JIIICCOITAAIINY U OKHCIICHUS-BOCCTAHOBIICHHS.
[TonsaTue o mepexoaHBIX deMeHTax. AMPOTEpHOCTh. [ eHeTHUECKHI Psi/T TEPEXO0HOTO JIEMEHTA.
[Tepuonnueckuii 3akoH u [lepuoanueckas cuctema xumMmudeckux aemenToB . 1. Menpaeneesa.
XuMHUYecKasi OpraHu3aius K1UBOU U HEKUBOU MPUPObl. XMMUUYECKUH COCTaB spa, MAaHTUU U 3€MHOMN
KOpbl. XUMHUYECKHE DJIEMEHTHI B KJIETKAX KUBBIX OPraHU3MOB. Makpo- U MUKPOAJIEMEHTHI.
O6oOmmenne CBeACHUN O XUMUYECKUX peaknusax. Kiaccupukamus XUMUYECKUX pEakIui 110
pPa3IMYHBIM TPU3HAKAM: «YHUCIO M COCTaB PEAarupyIONIUX U OOpa3yIOIIMXCS BEIIECTBY», «TEIIOBOM
a¢hdexT», «HaNpaBICHUE», KA3MEHEHHE CTEIICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIOIIUX pearup yromme
BelllecTBay, «(daszay, «UCIOJb30BaHHE KaTaiauzaTopa». [IOHATHE O CKOPOCTH XMMHYECKOW pEaKIvu.
®dakTOpPhI, BIUSIOIIME HA CKOPOCTh XUMHUCCKHX peakinid. Katanm3aTopsl v kaTanu3. THrHOUTOPBHI.
AHTHOKCHUIAHTEL.
Jlemonctparwmu. Paznuunsie dopmel Tabnuip! . M.MenneneeBa. Mojaenu aToMOB 3J1€MEHTOB 1—-T0
Mmepuoa0B. MoJieinb CTPOCHHS 3€MHOTrO Imapa (MONEpPeYHbId paspe3). 3aBHCHMOCTb CKOPOCTH
XUMHUYECKOM peaklUUH OT IMPUPOJIbl PEArHPYIOIINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHMHMUYECKOU
peakuuu OT KOHIIEHTPALUH PEarupyrolnx BEMECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON pEaKIuu OT
TUIONIAU CONPUKOCHOBEHUSI PEarupyrolux BEHIECTB («KUIMSAIIUN CIOW»). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM peaklUMu OT TEeMIepaTypbl pearupyrolluxX BellecTB. ['OMOreHHbI M Te€TepOTreHHbIN
katanu3bl. DepMeHTaTUBHBIN KaTanu3. MHruOupoBanue.
Jlabopamopuvie onvimsr 1. [lonyuenue rupokcuia IMHKA U UCCIEI0OBAHUE €T0 CBOUCTB. 2.
MogenupoBanue nocrpoenus [lepuoanueckoil cucremsl xumudeckux 3neMenToB /1. 1.Menaeneesa. 3.
3amelieHue xene3oM Menu B pactBope cynabhara meau (I1). 4. 3aBUCUMOCTD CKOPOCTH XUMUYECKOM
peaklMu OT MPUPOIbl PEAruPYIOLIKUX BEIIECTB Ha IPUMEPE B3aUMOJICHCTBHS KUCIOT C METaJIaMH. 5.
3aBUCUMOCTb CKOPOCTH XUMUUYECKOU PEaklUU OT KOHUEHTPAIMHU PearupyrouuX BEUIECTB Ha IPUMEPE



B3aMMOJICHCTBUS LIMHKA C COJISTHOM KUCIOTOM pa3iMuHON KOHLEHTpaluu. 6. 3aBUCUMOCTh CKOPOCTH
XMMUYECKON PEaKLUH OT IUIOIAJAHA COIPUKOCHOBEHUS pearupyrouux semecrs. 7. MoxenupoBanue
«KMIISILETro cI0s». 8. 3aBUCHMOCTbh CKOPOCTU XUMUYECKOM peakluu OT TEMIEPATypbl pearupyoumx
BELIECTB Ha NpuMepe B3auMoeicTBus okcuaa meau (II) ¢ pactBopom cepHOM KUCIOTHI pa3InyHON
Temneparypsl. 9. PasnoxxeHue nepokcuaa BoJopoa ¢ noMouibio okcujaa mapradua (TY) u karanassel.
10. OOnapyxeHue KaTaja3bl B HEKOTOPBIX MNHUIIEBBIX TNponaykrax. 11. HMuarubuposanue
B3aMMOJCHCTBUS KUCIIOT ¢ METaJUIAMH YPOTPOIIMHOM.

Tema 1. CkopocTb xXuMHuYecKUX peakuuii. TensoBoii 3ppexkT xummnueckoii peakuun. (5 4acon)
[lonsiTe o ckopocTu XUMHUYecKOM peakiuu. CKOpPOCTh TOMOIN€HHOM M TIeTEepOr€HHON pPEaKIMH.
Karanns.

[Tpupona pearnpyromux BEMIECTB, TEMIIEPATypa, KOHIICHTPALUs, KAaTaIu3aTop, KaTaau3, (epMeHTHI,
ITOBEPXHOCTh COITPUKOCHOBEHUS PEArMpPYyIOIINX BEIIECTB.

[TonsiTre o TemnoBoM 3¢ dexkrTe XUMUYECKOHN peaklinyi. DHEPreTuka XMMHUECKOH peaklnu.
Beruncnenus mo TepMOXMMHUYECKUM ypaBHEHUAM. Pemenue 3anam.

Tema 2. MeTausi (18 4.)

[Tonmoxenne metamios B [leproauueckoil cucteMe xuMmuueckux annemeHToB . M. Menpaeneesa.
Mertammueckasi KpUCTALNTHYECKAsl pelIeTKa U MeTaJUTHIecKass XuMudeckasi cBsa3b. O0mue puznueckue
cBoiicTBa MeTajuioB. CrjIaBbl, UX CBOMCTBA U 3HAYCHHE. XUMHYECKHE CBONCTBA METAJIIIOB KaK
BOCCTAaHOBUTEJIEH, a TaKKe€ B CBETE HX IIOJOXKEHUS B DIICKTPOXUMHUYECKOM pPAIY HAMpPsSHKECHUN
METaJlJIOB.

Koppo3zus metanios u crioco6sl 60ps0bI ¢ Hell. MeTtamibl B mpupoje. O6mue crnocoobl UX MOTydeHUsI.
OO011as XxapakTeprUCTUKa HIEIOYHBIX METalIoB. MeTaisl B mpupoje. Oo1iue crnocodbl ux

nosydenusi. Ctpoenue atomoB. Lllenounbie MeTaiibl — MPOCTHIE BelllecTBA. BaxkHelne coeTMHeHus
MIEJTOYHBIX METAJIJIOB — OKCHJBI, THAPOKCUIBI M COJIU (XJIOPHIBI, KapOOHATHI, Cyab(aThl, HUTPATHI),
WX CBOMCTBA U MPUMEHEHUE B HAPOIHOM Xo03siicTBe. Kanuiinbie ynoopeHus.

OO6mrast xapakTepuCTHKA AIIEMEHTOB TIaBHOU moArpymmsl [1 rpynmer. CTpoeHrne aToMoB.
[Ileno4yHO3eMeNbHBIE METAIIIBI — MPOCTHIE BEIIECTBA. BakHeWIINE COEMHEHUS 1IETOYHO3EMETBHBIX
METaJIJIOB — OKCHJIBI, THAPOKCUIBI M COJTH (XJIOPHUABI, KapOOHATHI, HUTPATHI, CylIb(}aThl, hochathl), ux
CBOICTBA U IPUMEHEHUE B HAPOJHOM XO35MCTBE.

Amtomunuii. CtpoeHue aroma, Gpu3nueckue 1 XMMUYeCcKHe CBOMCTBA MpocToro BemniectBa. CoeAnHEeHus
ATIOMHUHUS — OKCHUJ] ¥ TUAPOKCHU, UX aM(OTEpHBIi XapakTep. BaxkHeilne coau amoMUHUS.
[IpuMeHeHne amFOMUHUS U €r0 COETUHEHUIA.

XKeneszo. Crpoenue atoMa, Gpu3nYECKUEe U XUMUUECKHE CBOMCTBA MPOCTOro BemlecTBa. [ eHeTnyeckue
panel Ee2+ u Ee33+. Baxueiine coiu xene3a. 3HaUeHHUE Kejle3a U €ro COSAMHECHU 11 MPUPOIbI U
HapOJHOIO XO35KCTBA.

Hemonctparmu. O6pa3iibl MIEeI0YHBIX U IEJI0YHO3EMENbHBIX MeTauioB. OOpasIibl CIIJIaBOB.
B3aumopeiictBue Hartpus, JUTUS U Kajdblus C BOJOM. B3aummopelicTBue HaATpUsi U MarHus ¢
KHCIJIOPOJIOM.

BiaumoneiictBue metamioB ¢ Hemetauiamu. [lomyuenue ruapokcuaos xenesa (I1) u (L).
JlaGopaTtopHble onbITh 12. B3anmonelicTBre pacTBOPOB KUCJIOT U COJICH ¢ MeTauiamu. 13.
O3nakomieHue ¢ pynamu xenesa. 14. OxpaiivBaHue MIaMEeHHU COISIMU LIEJI0YHbIX METaJIoB. 15.
B3aumopeiicteue kanbuusi ¢ BojgoM. 16. IlomyueHue ruapokcuaa KajlblMsl M HCCIEJOBAHUE €ro
cBoiictB. 17. [lonydyenune ruipokcua allOMUHUSL U MCCIIEIOBaHNE €ro CBOMCTB. 18. B3aumopeiictBue
xKenesa ¢ coyistHoM kucnoToi. 19. ITonydenue runpokcunoB xxenesa (IT) u (1) u uzyuenue ux cBONCTB.
IIpakTkym 1. CBOICTBA METAJUIOB ¥ MX COEIUHEHUN

1. OcymiecTBieHrE NENOYKN XUMHUECKHUX MTpeBpanieHui. 2. [lonydyeHne u cBoicTBa COeIMHEHUN
MeTaJuIoB. 3. PerieHue s3kcnepruMeHTalbHBIX 33/1a4 Ha paclio3HaBaHUE U TOJyYE€HUE COSAMHEHUN
MeTayuioB. [Ipu AByXx4acOBOM IJIaHUPOBAHUH MPOBOJUTCS TOJIBKO MpakTUdeckas padbora 3.



Tema 3. Hemerannl (27 4.)

OOm1ast xapakKTepUCTHKA HEMETAJUIOB: ToJI0KeHue B [leproanyeckoii cucteMe XMMUYECKHX 3JIEMEHTOB
. W.MeHnneneeBa, 0OCOOEGHHOCTH CTPOCHHUS aTOMOB, JJIEeKTpooTpunarenbHocth (D0O) kKak Mepa
«HEeMeTATUYHOCTHY, psg 0.

Kpucrannnueckoe cTpoeHue HeMETaIOB — MPOCTBIX BeleCTB. Ajutorponus. Pu3ndeckue CBOMCTBa
HeMeTail10B. OTHOCUTENIBHOCTD MOHITHH «METAJUD» U «HEMETAILID).

Bopopona. Ionoxenune Bogopoaa B [lepuoanueckoii cucteMe XumMuieckux nementoB /1. U.
MenneneeBa. CTpoeHue atoma 1 MoJeKyibl. OU3nUecKre U XMMUYECKHUE CBOICTBA BOJIOPO/A, €T0
[IOJIy4Y€HUE U NPUMEHEHHE.

Bopna. Crpoenue mosnekynsl. Bomopoanas xumudeckasi cBs3b. @u3nyueckue CBOMCTBA BOIbl. AHOMAIIUU
CBOMCTB BObI. [ mapoduinbabie u TuapoGoOHbIe BenecTBa. XUMUYECKHE CBOWCTBA BOIbl. KpyroBopot
BOJBI B Iipupojie. Bogoouncrka. Aspanus Bojbl. beitoBbie GriibTpbl. MUHEpaTBHBIE BOIBI.
JluctunnupoBaHHas BOJa, €€ NOJydeHHe U IPUMEHEHHUE.

O6mas xapaktepucTuka rajgorenoB. Ctpoenue atoMoB. [IpocThie BeliecTBa U OCHOBHBIE COSAMHEHUS
raJIoreHoB, Ux cBoiicTBa. KpaTkue cBenenus o xjope, Opome, prope u noae. IlpumMenenune rajoreHoB u
HX COCIMHEHUI B HAPOJHOM XO3SKCTBE.

Cepa. CtpoeHue aToma, ajsIOTpONMsl, CBOMCTBAa M NPUMEHEHHE poMOMYecKoi cepbl. OKCHUIBI Ccepbl
(TY) u (1), ux nmonyuenue, cBoicTBa U npuMeHenune. CepHasi KUCIOTA U €€ COJIM, UX NPUMEHEHHUE B
HapoHOM x03siicTBe. [[pON3BOACTBO CEPHON KUCIOTHI.

Azot. CTpoeHune aTomMa u MOJIEKYJIbI, CBOMCTBA ITPOCTOTO BellecTBa. AMMHAK, CTPOCHUE, CBOMCTBA,
noxydeHue u npumeHenue. Conmm aMMoHUsI, UX cBoicTBa U mpuMeHeHue. Oxcuet azota (I1) u (TY).
A30THas KUCJIOTa, €€ CBOMCTBA U MpUMeHeHne. HUTpaTel 1 HUTPUTHL, TpobiieMa UX COIepPKaHUs B
CEJIbCKOXO03SUCTBEHHON POAYKINHU. A30THBIE YIOOPEHHUS.

®ochop. CrpoeHue aToma, aJlJIOTPOIIUs, CBOMCTBA Oes1oTo U KpacHoro gocdopa, ux MpuMEeHEHHE.
OcHoBHbIe coenuHenus: okcua Gocdopa (V) u oprodocdopnas kuciota, pocdarsr. DochopHbie
yaoOpeHwusI.

VYrinepon. CtpoeHue atoma, auIOTPOIHS, CBOWCTBa MoauduKkaiui, npumenenne. OKCHUIbI yriepoaa
(1) u (1V), ux cBoiicTBa 1 mpuMeHeHne. KapOoHaThl: KalbIUT, CO/a, TOTAIIl, MX 3HAYCHHE B IPUPOE U
KU3HU YeJIOBeKa.

Kpemuuii. CtpoeHune atroma, KPUCTAIMYECKHN KpEMHHUI, €ro CBOHCTBaA U mNpuMeHeHue. OKcuj
kpemuus (1V), ero npupoaHbie pasHOBUAHOCTH. CHITMKAThI. 3HAYCHUE COCTUHEHUI KPEMHHS B )KUBOU
1 HeXXUBOU npupoje. [loHaTre o CuIMKaTHONW IPOMBIIIIIEHHOCTH.

Hemonctparmu. O6pa3iibl raJoreHoB — MPOCTHIX BellecTB. B3aumoielicTBrE rajJoreHoB ¢ HaTpueM, ¢
anmoMuHueM. BoiTecHeHHe xiiopoM 6poMa WiIM HojJia U3 pacTBOPOB UX coJsieil. BaumoneiicTBue cepsl ¢
MeTaJlJlaMH, BOJIOPOJIOM M KHCIIOpo1oM. B3anMoelicTBre KOHIEHTPUPOBAHHOM a30THOM KUCIOTHI C
Mezplo. [lornomenue yriem pacTBOPEHHBIX BEIIECTB WM ra30B. BoccTaHOBIIEHHE MeIU U3 €€ OKCH/Ia
yraem. OOpasibl MPUPOAHBIX COETMHEHHH XJI0pa, cepbl, pochopa, yriepoaa, kpemuaus. OO6pa3ibl
BOKHEHIIMX JUIS HApOJHOTO XO3sAWCTBA Cynb(}aToB, HUTPATOB, KapOoHaToB, (ocdatoB. OOpa3isl
CTEKJIa, KEpaMUKHU, [IEMEHTA.

Jlaboparopusie onbiThl. 20. [lomyuenue u pacno3naBanue Bojoposa. 21. Uccnenosanue
MMOBEPXHOCTHOTO HATSLKEHUS BoJbl. 22. PacTBOpeHue nepMaHranara Kajius WiId MeIHOTO Kylopoca B
Boje. 23. T'unparanus o6e3BoxkeHHoro cynbgara meau (I1). 24. M3roToBneHue runcoBoro OTneyaTka.
25.03HaKOMIIEHUE C KOJIJIEKIUEH OBITOBBIX PUIbTPOB. 26. O3HAKOMIIEHHE C COCTABOM MHUHEPAbHOM
BoJbl. 27. KauecTBeHHas peakuus Ha rajoreHua-uoHsl. 28. [losyuenue u pacrno3HaBaHWE KUCIOPOJA.
29. Topenue cepsl Ha Bozayxe M B kuciopoje. 30. CpoiicTBa paz0aBiieHHOW cepHOM KHUCIOTHI. 31.
W3yuenue cBoiictB ammuaka. 32. Pacnos3naBanue cosieii ammonus. 33. CpoiicTBa pa3z0aBiieHHON
a30THOM KHUCJIOTBL. 34. B3auMozelcTBHE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MeIpro. 35.
I'openune docdopa Ha Bo3ayxe u B kuciopojne. 36. Pacno3naBanue ¢ocdaron. 37. ['opeHue yris B
kucinopoze. 38. IloxyueHne yroiabHON KUCIOTHI U U3ydyeHHe ee cBOMCTB. 39. Ilepexon kapOoHATOB B
ruzpokapOoHatsl. 40. Pasnoxenue ruapokapbonara Hatpus. 41. IlomydyeHue KpeMHEBOM KUCIOTHI U
U3YYEHHUE €€ CBOWCTB.



[IpakTukym 2. CBOICTBA COEUHEHUIM HEMETAIIJIOB

Pemenue skcriepumeHTanbHBIX 3a1a4 110 TeMe «lloarpynna rajgoreHosy. 2. Pemenne
SKCIEPUMEHTaIbHBIX 3a1ad no teMe «lloarpynma kuciopona». 3. PelieHue skcnepHMEHTaIbHBIX
3amau o teme «lloarpymmna asota». 4. PemieHne skcnepuMeHTalbHBIX 3a1a4 1o teme «lloarpymnna
yriepona». 5. Ilomydenue, coOupanue U pacrnosHaBaHue rasos. IIpu IByX4acoBOM IUIAaHHPOBaHUU
MIPOBOJIATCS TOJIBKO MpaKTHUecKue padoTsl 1,2 u 5.

Tema 4. Oprannyeckue BeuiecTna. (8 4acon)

BemectBa oprannueckue 1 Heopranuueckue. OCOOEHHOCTH OpraHUYecKuX BeuecTB. [IpuunHel
MHOT000pa3usi OPraHMYECKIX COSANHEHNH. BaleHTHOCTD U CTETIEHb OKUCIICHUS YTIepoia B
OpraHMYECKUX COEAUHEHUAX. Teopust XMMHUUECKOTO CTPOEHHSI OPraHNYeCKUX COETMHEHUI
A.M.bytneposa. CtpykTypHbie (GOpMYJbl. 3HaYEHUE OPTaHUYECKON XUMUH.

Ctpoenue MoJiekya MeTaHa 1 sTaHa. dusnyeckue CBOMCTBa MeTaHa. [ opeHre MeTaHa U dTaHa.
HerunpupoBanue srana. [I[pumenenne metana.

CrpoeHue MoJiekyibl 3TujaeHa. [[BoiiHas cBa3b. XMMHUUYECKUE CBOMCTBA ATHIIEHA (TOpEHUeE,
B3aMMOJICICTBUE C BOJOH, OpoMoM). Peakiius monumepusaiuu.

CtpoeHnue MOJIEKYIbI alleTHIIeHa. TpoifHast CBsI3b. XMMHUYECKHE CBOMCTBA alleTuiieHa (TOpeHue,
B3aUMOJICHCTBUE C BOJOM, OpOMOM).

[Ipupoanslii ras, ero coctaB U NpakTUYECKOE Ucroib3oBanue. Hed s, mpoykTsl € nepepaboTKu U X
MpaKTHYeCKOoe Ucnob30BaHue. CrnocoObl 3alIUThl OKPYXKAIOIIEeH cpeibl OT 3arps3HeHUs He(ThIO U
MPOJIyKTaMHU €€ nepepaboTKH.

CrupTsl — IpEICTaBUTENN KUCIOPOJICOIEPKALINX OPraHUYeCKUX coequHeHnt. Du3ndeckue u
XMMHYECKHE CBOMCTBA cTUPTOB. PU3NOJIOTUYECKOE JIEHCTBIE Ha OpPraHi3M METAHOJIa U ATAHOJIA.
VYkcycHast Kuciorta, €€ CBOWCTBa W NpPHUMEHEHHE. YKCyCHas KHCIIOTa — KOHCEPBAHT MHUIIEBBIX
MIPOJIyKTOB.

CreapuHOBast KUCII0Ta — MPEJICTABUTENb KUPHBIX KAPOOHOBBIX KHCIOTHI.

XKupsl B mpuposie U ux npuMeHeHue. benku, ux ctpoeHre U Guojgoruueckas poib. I oko3a, kpaxman
Y LIeJUTION03a (B CpaBHEHUH), UX OMOJIorHYecKas poib. KanopuitHOCTh OEJIKOB, JKHPOB U YIJIEBOJIOB.

Tema 5. O000ueHNe 3HAHUI 0 XMMHUM 32 KyPC OCHOBHOM IIKOJBI. (5 4.)
[Tepuonunueckuii 3akoH u [lepuoandeckas cucrteMa xumuueckux 3nemeHToB Jl. M.Menaeneena.
@u3NUeCcKUil CMBICI NOPSIKOBOTO HOMEpA JIEMEHTA, HOMEPOB MEPUOJA U IPYIIIbI. 3AKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCMHEHUH B MIEPUO/IAaX U TPYIIAX B CBETE MPEICTABICHUN O
CTPOECHHMH aTOMOB JIEMEHTOB. 3HaueHue lleproauueckoro 3akoHa.
Bubl xuMu4eckux cBsi3ei M TUIbI KPUCTAUIMYECKUX PEIIETOK. B3anMOCBsA3b CTPOEHUS U CBOMCTB
BEILIECTB.
Knaccudukanus XuMHUYECKUX peakuii 0 pa3IudHbIM MPU3HAKaM (YHCIIO U COCTAB Pearupyronmx u
00pa3yoIuxcsl BEIIEeCTB; HATMUME TPaHUIlbl pa3aena ¢a3; TermioBoi 3(h(deKT; u3MeHeHHe CTeNeHel
OKHCJICHHUS aTOMOB; UCIIOJIb30BaHUE KaTaIN3aToOPa; HAaIpaBiieHue mpoTekanus). CKOpoCTh XUMHUYECKUX
peakuuii 1 ¢akTopsl, BIUsIoNIMe Ha Hee. OOPaTUMOCTh XUMHUYECKHUX PEaKIUN U CIOCOOBI CMEIEHUs
XUMHUYECKOTO PAaBHOBECHS.
[IpocThie u cnoxHble BeniecTBa. MeTauibl 1 HeMeTauibl. [ eHeTndecKue psiibl MeTasuia, HeMeTauia u
nepexoaHoro Meramwia. OKCUIbl U TUAPOKCUIBI (OCHOBAHMS, KUCIOTHI, aM(POTEPHBIE THIPOKCUIIBI),
comu. Wx cocraB, kmaccupukanus u OOMME XUMHYECKHE CBOWCTBA B CBET€ TEOpUU
ANEKTPOJUTUYECKON JTUCCOLIMAIIY.

IIpakTuyeckue 3aHATHA 10 XUMUH
8 ki1ace
IIpakTukym 1. IIpocreiimue onepanuu ¢ BemectsoM 334
[TpakTuaeckas paborta Nel [IpaBuiia TeXHUKH O€30MACHOCTH MPHU pabOTE B XUMUUYECKOM KaOHHETe.
[Tpuemsl oOparteHus ¢ 1abopaTopHBIM 000PYIOBAaHUEM M HAarpeBaTeIbHBIMU TPUOOpaMHU.
[TpakTuueckas padbota Ne2 [Tpu3HaKu XUMHUYECKUX PEAKIUH.



[TpakTaeckas padbota Ne3 — [IpurotoBieHne pacTBopa caxapa M pacder ero MacCoBOMU JIOJIH B
pacTBope.

Jlomamnuii skcriepuMenT: 1.Habmonenus 3a n3aMeHeHUsAMH, POUCXOIAIINMH C TOPSIIEH CBEUO, U UX
onucanue. 2. AHaINU3 HOYBEI U BOBL.

[IpaxTukym 2.CBoO¥icTBa paCTBOPOB MIEKTPOJIUTOB 14

[Ipaktuyeckas padora Ne4 Pemienne sKCiepIMEHTAIBHBIX 3a/1a4.

9 kaace

[Ipaktuxym 1. CBOICTBa METANIOB U UX COCTUHEHUN 24

[IpakTuyeckas padora Nel Pemenne sKCiepiMEHTANIBHBIX 33/1a4 HA PAaCllO3HABAHUE U TIOJTyYEHHUE
COEIMHEHUI MeTaI0B(24).

[IpaxTukym 2. CBOICTBA COEMHEHUN HEMETAIIOB 334

[IpakTtudeckas pabora No2 Pemenne sKcriepiMEHTAIBHBIX 33/1a4 110 TeMe «lloarpymnma rasoreHoBy.
[IpakTueckas padota Ne3 PemieHne skcrieprMeHTaNbHbIX 3a/1a4 110 Teme «lloarpymnmna kucimopoaar.
[Tpaktuueckas padota Ned [lomydenne, coOupaHue u pacro3HaBaHUE Ta30B.

[Inanupyemble npeMETHBIE PE3YIBTAThl OCBOEHUS 00pa30BaTeIbHON IPOrpaMMbl IO XUMUHU

OcHoOBHbIE IOHATUSI XUMHUH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NpeacTABJICHUH)
BbInycKHMK HAy4YUTCS:

OTIMCBHIBATh CBOMCTBA TBEPBIX, )KUJIKHMX, TA3000pa3HBIX BEIIECTB, BBIICTSS UX CYIIIECTBEHHBIE
MIPU3HAKY;

- XapaKTepu30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO M CBOMCTBAM, YCTAHABIMBATH MPUINHHO-
CJIEJICTBEHHBIC CBSI3M MEXK]Ty TAaHHBIMU XapaKTePUCTHKAMHU BEIECTBA;

- PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHATUNA «aTOM», «MOJIEKYIay, «XUMHIECKUI
AIIEMEHT», «IPOCTOE BEIIECTBO», «CJOKHOE BEIIECTBO», «BAJIEHTHOCTH», HCIOJB3Ysl 3HAKOBYIO
CUCTEMY XUMUU;

- u300pakaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIbI0 XUMUYECKUX (DOPMYIT U CYLTHOCTb
XUMHYECKUX PEeaKLUi ¢ TOMOIIbIO0 XUMUYECKIX YPAaBHEHUI;

- BBIYUCIISATH OTHOCUTEJBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MaCCOBYIO
JIOJII0 XMMHUYECKOTO 3JIEMEHTa B COSAMHEHUSX JJIs1 OLICHKH UX MPAaKTUYECKO 3HAaUUMOCTH;

- CpaBHHUBATH IO COCTaBY OKCHUbI, OCHOBAHMUS, KHUCIOTHI, COJIH,

- KIaccu(uuupoBaTh OKCUBI U OCHOBAHUS 1O CBOMCTBAM, KUCIIOTHI U COJIU IO COCTAaBY;

- ONWCBHIBaTh COCTaB, CBOMCTBAa M 3HAUeHUE (B NPHUPOJAE U MPAKTHUYECKOW JESTeNbHOCTH

YeJI0BEKa) MPOCTHIX BEIIECTB — KHUCIOPO/ia U BOJOPO/Ia,

- J1aBaTh CPaBHUTEIbHYIO XapaKTEPUCTUKY XUMUUYECKHX JIEMEHTOB M BaKHEUIINX COCTUHEHUIMA
€CTECTBEHHBIX CEMEHCTB IIEJIOYHBIX METAJUIOB U TaJIOre€HOB;

- TO0Jb30BAThCs JIJAOOPATOPHBIM 000PYIOBAHUEM M XUMHUECKON MOCYA0M;

- MPOBOJUTH HECIOXHbIE XUMUUYECKUE OTIBITHI U HAOIO/ICHUS 32 U3BMEHEHUSMH CBOWCTB BEIIECTB

B MpoIlecce MX MpeBpalleHuil; coOIoaaTh MpaBuiia TEXHUKH O€30MacHOCTH IPU MPOBEACHUU
HaOIIOJICHUI U OTIBITOB;

- pasnuyYarh SKCIEPUMEHTAIBLHO KUCIOTHI U MIENOYH, MOJIb3YICh HHANKATOPAMH; OCO3HABaTh

HE0OX0IMMOCTh COOIIOICHHS Mep O€30MMaCHOCTH MTPHU OOPAIICHUH C KUCIOTaMU U IIEJI0YaMH.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCS:

IpaMOTHO 00paIaThCs C BEMECTBAMHU B TIOBCEIHEBHOW JKHU3HU;

0CO3HABaTh HEOOXOAUMOCTh COOJIIOJICHUSI TTPABUIT AKOJIOTUYECKU OE30MaCHOTO MOBEICHUS B
OKpY’Karollel TpUpOHOH cpejie;

MOHUMATh CMBICT U HEOOXOIUMOCTh COOJIOICHUS TPEANTMCAHNMN, TIPEITIaraeMbIX B HHCTPYKIIUAX O
WCTIOJIb30BAHUIO JIGKAPCTB, CPECTB OBITOBOM XMUMHUU U JIP.;

UCIIOJIb30BaTh IPUOOPETEHHBIC KITFOUEBbIE KOMIIETCHTHOCTH TP BBITIOJTHEHUU

HCCIIEIOBATEIILCKUX TPOCKTOB MO HW3YYCHHIO CBOMCTB, CIIOCOOOB TIOJYYEHHUS M PACIO3HABAHUS
BEIIECTB;



pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, UCIIOJIB3Ys CPEIICTBA YCTHON M TUCbMEHHOW
KOMMYHHUKAIMU TIPU paboTe ¢ TeKCTaMK Y4eOHUKA M JJOTIOJHUTEIBHOM JINTEpaTypoi, ClIpaBOYHBIMU
TaOJIMIIAMH, TIPOSIBJIATH TOTOBHOCTh K YBKCHUIO HHOM TOYKH 3PEHUS IIPU 00CYKICHHH PE3yJIbTaTOB
BBITIOJTHEHHON Pa0OTHI;

00BEKTUBHO OIICHUBATh MH(POPMALIMIO O BEIECTBAX U XUMHUYECKUX MPOIIECCaX, KPUTUICCKH
OTHOCHTBCS K TICEBJIOHAYYHOH WHPOpManuu, HEZOOPOCOBECTHOW  pekiame, Kacaromieics
UCIIOJIb30BAHUS PA3IMYHBIX BEIIECTB.

Ilepuonnuecknii 3aK0H U NepuOAMYECKas cMcTeMa XUMHYecKHX dj1eMenToB [I. . Menneseena.
Crpoenue BemecTsa
BbInycKHMK HAy4YUTCS:

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHYECCKHE JIEMCHTBI Ha MCTaJIJIbl, HEMETAaJJIbI, 3JIECMCHTBI, OKCHU/IbI 1
TUAPOKCUBI KOTOPBIX aM(OTEPHBI, U UHEPTHBIE 3JIEMEHTHI (Ta3bl) Ul OCO3HAHMS BA)KHOCTH
YIOPSATOYEHHOCTH HAYYHBIX 3HAHUM,

pacKpbIBaTh CMBICIH Neproanueckoro 3akoHa /. . Menneneena;

OTHCHIBATh M XapaKTepU30BaTh TAOIMUHYIO GOPMY MEPHOTUUECKON CUCTEMBI XUMHUYECKUX
JJIEMEHTOB;

XapaKTEePHU30BaTh COCTAB ATOMHBIX SIJIEP U paCIIpeieTICHHE YKCIIa SJIEKTPOHOB MO JIEKTPOHHBIM
CJIOSIM aTOMOB XUMHUUYCCKUX DJICEMCHTOB MAJIbIX IECPUOJIOB H@pHOJIPI‘—ICCKOfI CHCTEMBI, a TaK¥XKE€
KaJIus 1 KaJIbIIWs,

pa3nyaTh BUJIbI XUMUYECKOU CBSI3U: HOHHYIO, KOBAJEHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJNIMYECKYIO;

n300paxaTh JIEKTPOHHO-HOHHBIE (HOPMYJIIBI BEIIECTB, 00Pa30BaHHBIX XUMHUUYECKUMHU CBSI3IMU
pa3Horo BUA;

BBISIBIISITh 3aBUCUMOCTb CBOICTB BEIIECTB OT CTPOCHHUS HX KPUCTALUIMYECKHX PEHIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKHUX;

XapaKTepU30BaTh XUMUYECKHE AIEMEHTHI U UX COCJUHEHHS] Ha OCHOBE MOJIOXKEHHS SIEMEHTOB
B MEPUOJNIECKOIN CHCTEME M 0COOCHHOCTEH CTPOCHHSI X aTOMOB;

OTHCHIBaTh OCHOBHBIE ATambl OTKpeITUA .M. MeHzaeneeBbiM NEpUOAMYECKOTO 3aKOHA U
MEePUOTUYECKON CHUCTEMbl XHUMHYECKHUX OJJIEMEHTOB, >XH3Hb U MHOTOOOPa3HYI HAYYHYIO
NeSITeNIbHOCTDh YYE€HOTO;

XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUECKOE 3HAUCHHE MTEPUOJUUECKOT0 3aKOHA U
MePHONUECKOl crcTeMbl XuMudeckux anemenToB J. M. MenzaeneeBa, oco3HaBaTh Hay4HbIE
OTKPBITHS KaK pe3yibTaT JUINTEIbHBIX HAOIIOACHH, ONIBITOB, HAYYHOU MOJEMUKH,
MIPEOI0JICHHS TPYTHOCTEH U COMHEHUH.

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

. 0CO3HAaBAaTb 3HAYCHHUEC TCOPCTUUCCKUX 3HaHHI JJIA HpaKTquCKOﬁ ACATCIBbHOCTH YCJIIOBCKA,
ONHNCBIBATb U3YYCHHBIC 00BEKTHI KaK CUCTCMBI, IPUMCHSS JIOTUKY CUCTCMHOI'O aHAJIN34a,
IIPUMCHATDL 3HAHUA O 3aKOHOMCPHOCTAX nepnonnquKoﬁ CHUCTCMBbI XMMHNYCCKHX JJICMCHTOB IJIsA
OOBSICHEHHS U MNpEeABUACHUA CBOMCTB KOHKPCTHBIX BCIICCTB;

pa3BUBaThb I/IH(l)OpMaI_II/IOHHYI-O KOMIICTCHTHOCTDb NTOCPCACTBOM er'Iy6J'IeHI/IH 3HAHUM 00 HCTOopun
CTaHOBJICHUS] XUMHYECKOU HayKH, €€ OCHOBHBIX HOHHTHﬁ, MEpUOANYCCKOI'0 3dKOHA KaK OJJHOTO
W3 BOXXHEHUIINX 3aKOHOB MNpUPOJLI, 4 TAKIKEC O COBPEMCHHBIX NOCTHXKCHUAX HAYKH U TCXHHUKHU.

MHoroo0pa3ue XuMH4eCKHX peakuui
BrInyckHUK HAy4YHTCH:



OOBSACHATH CyTh XUMUYECKUX MTPOILIECCOB U UX MPUHITUITHATHHOE OTIUYHE OT (PU3HUCCKUX;
Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XUMHUECKUX PEAKIIHA;

yCTaHABJIMBATh MPUHAICKHOCTh XMMUYECKOHN PEeaKIUU K ONPEAeIEHHOMY TUITY TIO OJJTHOMY U3
KJIACCU(UKAITMOHHBIX MPU3HAKOB: 1) MO YHCITy M COCTaBY MUCXOIHBIX BEIIECTB U MPOJAYKTOB
peakiuu (peakiuu COSAMHCHHUS, PA3JIOKEHUS, 3aMEIICHUST 1 OOMEHa); 2) MO BBIACTICHUIO WIIH
MOTJIOMICHUIO TEIIOTHI (PEaKIMKU 3K30TEPMHUUYECKUE M SHJIOTEPMHUECKHE); 3) MO U3MEHEHUIO
CTENEeHEH OKHUCJICHUS XUMUYECKUX AJIEMEHTOB (PEaKIMU OKHCIHUTEIIbHO-BOCCTAHOBUTEIBHBIC);
4) mo oOpaTuMOCTH TIpoliecca (peakiuu 00paTuMbIe H HEOOPATUMEIE);

Ha3bIBaTh ()aKTOPHI, BIUSIONIUE HA CKOPOCTh XUMHUICCKUX PEAKITHIA;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CMEIICHIE XHMHYECKOTO PABHOBECHS,

COCTaBJISATh YPABHEHUSI DJIEKTPOJIUTHUECKON AUCCOLMALINY KUCTIOT, IIEJI04Y€el, COoJIel; OJIHbIE U
COKpali¢HHbIE HWOHHBIC ypaBHEHMsI peakuuid oOMeHa; ypaBHEHHUS  OKHCIUTEJIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIHIA;

MPOTHO3UPOBATh MPOAYKTHl XUMHYECKHUX peakiuid 1o (GopmyaaM/Ha3BaHUSIM HCXOJIHBIX
BEILECTB;

OTIPENIETISATh UCXOIHBIE BEIIECTBA M0 opMyiaM/Ha3BaHUSM MIPOIYKTOB PEAKIIUH;

COCTaBJIATh YPaBHEHUS pEAKLIUNA, COOTBETCTBYIOUIUX MOCIEA0BATEIbHOCTH («IETOYKEY)
MpeBpaIeHU HEOPTaHUIECKUX BEIIECTB PA3TUIHBIX KJIACCOB;

BBISIBIISITh B TPOIECCE OKCIEPUMEHTa NpPHU3HAKH, CBUAETEIbCTBYIOLIME O MPOTEKaHUU
XUMUYECKON pEaKklny;

MIPUTOTOBJIATH PACTBOPHI C ONPEAECIEHHON MAacCCOBOM JI0JIEH PAaCTBOPEHHOIO BEILIECTBA;
OTIPEJIEINIATh XapaKTep CPe/ibl BOJHBIX pACTBOPOB KUCJIOT U IIEJ0Y€EHl 10 U3MEHEHUIO OKPACKH
MHJMKaTOPOB;

IIPOBOJUTH KaUECTBEHHBIEC PEAKLUH, TOATBEPKAAIOIINE HAIMYUE B BOJHBIX PACTBOPAX BEILIECTB
OTZENbHBIX KATHOHOB ¥ aHUOHOB.

BbINyCKHUK MOJIYy4YUT BO3MOKHOCTh HAYUYMThCH:

COCTaBIISAITh MOJICKYJISIPHbIE W TIOJHbIE HOHHBIE YpPaBHEHHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

MIPUBOJIUTH MPUMEPBI PEAKIIH, TOATBEPKIAIOUINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXTY
OCHOBHBIMH KJIACCAMU HEOPraHWYECKUX BEUIECTB;

MIPOTrHO3UPOBATH PE3yJIbTAThl BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XMUMHYECKOH peaklnu;

MIPOTHO3UPOBATH PE3YJIbTAThl BO3ACHCTBUS Pa3IMUHBIX (PAKTOPOB HA CMEUICHHE XUMHYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BelmecTB
BbInyCKHUK HAY4YHUTCH:

COCTaBIATH (POPMYIIbI HEOPTaHUYECKUX COSTUHEHH 110 BaJICHTHOCTSIM M CTENIEHSIM OKHCIICHUS
JJIEMEHTOB, a TakXKe 3apsJaM HWOHOB, YKa3aHHBIM B TaOIUIlE PACTBOPHUMOCTH KHCIOT,
OCHOBAHMH U COJICH;

OOBSCHATh 3aKOHOMEPHOCTH HM3MCHCHHS (PU3NYCCKUX M XHUMHUYCCKHX CBOMCTB IPOCTHIX
BEIIIECTB

(MeTaioB M HEMETA/UIOB) M MX BBICHIMX OKCHIOB, 0OpPa30BaHHBIX 3J€MEHTaMH BTOPOTO H
TPETHETO MEPUOOB;

Ha3bIBaTh OOIIMEe XUMUYECKHE CBONCTBA, XapaKTePHBIE JUIS TPYIIN OKCUOB: KUCIOTHBIX,
OCHOBHBIX, aM(DOTEpHBIX; Ha3bIBaTh OOIME XMMHUUECKHUE CBOMCTBA, XapaKTEPHBIE AJIs KaXKI0TO
13 KJIACCOB HEOPraHMYECKUX BEHIECTB: KUCIOT, OCHOBAHMM, COMIEH;

MNPUBOJUTL ITPUMCPBI peaKuHﬁ, MOATBCPKAAOIINUX XUMHUYCCKUC CBOMCTBaA HCOPraHn4CCKux



BEIIIECTB: OKCHIOB, KUCJIOT, OCHOBAHHH U COJICH;

OTIPEEIATh BEIIECTBO-OKUCIINUTENb U BEIIECTBO-BOCCTAHOBUTEND B — OKUCIMTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUX;

OCTaBJISITh OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIN OaJlaHC (111 M3yYCHHBIX PEaKIyii) mo
IIPEI0OKEHHBIM CXEMaM peaKuii;

MPOBOJIUTH J1a0OpPATOPHBIE ONBITHl, MOJATBEPKAAIOIINE XHMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHUX BEIIECTB;

MIPOBOJIUTH JTAOOPATOPHBIE OTIBITHI 110 TIOJTYYECHHIO M COOMPAaHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/JIa, KUCIOPO/Ia, YIIIEKUCIIOTO ra3a, aMMHaKa, COCTaBIISATh YPAaBHEHUSI COOTBETCTBYIOIIMX
peaKuui.

BbINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:

°  IPOTrHO3MPOBATh XMMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTAaBA U CTPOCHHMS;
MIPOrHO3UPOBAThH CIIOCOOHOCTH BELIECTBA MPOSBIATH OKUCIUTENbHBIE UM BOCCTAHOBUTEIbHBIE
CBOMCTBA C YUETOM CTEIEHEN OKUCIICHHS JIEMEHTOB, BXOSIIHUX B €T0 COCTAB;

BBISIBJISITH CYIIECTBOBAHNE T€HETUYECKON B3aMMOCBSA3M MEK/y BEIIECTBAMU B PSAY: IPOCTOE
BEILECTBO — OKCHUJ — TUAPOKCU — COJIb;

XapaKTepU30BaTh 0COObIE CBOWCTBA KOHIIECHTPUPOBAHHBIX CEPHOM U a30THON KUCIIOT;
MIPUBOJIUTH IPUMEPHI YPaBHEHUI peaklnii, JIeKaIIUX B OCHOBE MPOMBIIUICHHBIX CLIOCOO0B
MOJIy4YEHUsI aMMHUaKa, CepHOM KUCIIOTHI, UyT'yHa U CTaJlu;

OTHCHIBATh (PM3MUECKUE U XUMUYECKUE MPOLECCHI, SIBISIOIINECS YaCThIO KPYrOBOPOTA BEIIECTB
B NIPUPOJIE;

OpraHU30BbIBATH, IPOBOJANUTH YUEHHUECKHE MTPOEKTHI TI0 UCCIIEJOBAaHUIO CBOMCTB BELIECTB,
MMEIOIUX BaKHOE MMPAKTUUYECKOE 3HAaYCHHE,

I, Temarnueckoe mIanupoBaAHKe ¢ ONPEACJICHHEM OCHOBHBLIX BHA0B YueOHoii

ACHTCILHOCTH
Temarnueckoe naanupoBanne OCHOBHBIE BHABI AESTEALHOCTH
Beenenne -0 vaca
| Hpeamer xumnn. Bewecrsa, Oranine Pasnuuars npeamersl eCTECTBEHHbIX HAYK
XUMHHECKHX peakumit ot Gpuanveckux spaennit | Habmomars csoiicTsa sewecrs u 1nx
2-3 XumMuyeckas CHMBOJIMKA, XHMHYCCKHE H3MEHEHUs B XO1€ peakumii
(hopmysibl. OTHOCHTENILHAS ATOMHANA W Haxomirs atoMuyro maccy no radauue u
MOJICKYISpHAs Macca YMETh NPHMEHATH €€ NPI pacyerax
4 Ilepnoanueckas cHerema XHMHYECKHX 3HATL XHMHHECKHE 2JIEMEHThI, Pa3/INyaTh
WIEMEHTOB MOHATHA «ATOMY, «MOJCKYNa»

MUmern HaBbIki NPOCTOro HKCNepHMenTa
Cobmonars npasuia rexHukn 6€30nacHoCTH

ATOMbBI XUMHYECKHX DJIEMEHTOB OO0BACHATL PUIMHECKHIT CMBIC NOPAAKOBOTO

7 wacos HOMEpA, FPYINLE 1 NepHoaa
-3, OcHoBHbBIE CBEACHHS O CTPOCHIN aTOMOB, | YMeTh OOBACHITL 3AKOHOMEPHOCTH
n3oronsl. CTpoeHue MMeKTpoHHbiX 00o/I0MeK HIMEHEH IS CBOICTB 2IEMEHTOB B lIpeaenax
MaNbIX NePHONos MabIX NEPHONOB
4-5 Tounsrie o6 nonnoit ceazn. Cxema [Tpobosars MOACIIHPOBATE CTPOCHHE ATOMA,
obpasosanms HCNONBL3YA KOMILIOTEp
6-7 Kosanenrias XuMuueckas casb, e sl | 3uarh GopMyanpoBky nepHoanieckoro
8. Metammyeckas caishb 3AKOHA 1 YMETh PACKPBIBATE €10 CMBIC/I
9. IMoaroroska Kk KOHTpOALHOIT pabore YMers BecTH MatemMarTHiecknii pacuer no

10 Konrponsuas pabora Nel ONPEACSCHHIO HEITPOHOB, 1o Tabinue




[TPOCTBIE BEIHIECTBA -7 yacos
1 .ITonoxkeHne MeTaII0B U HEMETAJJIOB B
NepUOANYECKON cucTeMe. AJIOTPONHUs
2-3. KonnuecTBo BewecTBa. MOJSpHBIA Macca,
MOJISIPHBIH 00BEM
4-7. Pemenue 3aa1a4 ¢ UCMOJIb30BAHUEM
MMOHSATHH — KOJIMYECTBO BEIECTBA, MOJb,
MOJISIPHBIH 00BEM

COEJMHEHMA XWMMHWYECKHUX
QJIEMEHTOB -154acos

1-3. CreneHb OKUCIEHUS, OTIPEACIICHUS
CTETICHH OKUCJICHHS DJIEMEHTOB B OMHAPHBIX
COEIMHEHUSIX, COCTaBNieHue opmyit.
BunapHbIie cCOenMHEHUST METAJJIOB U
HEMETAaJJIOB
4 Ilpaxtrueckast padora Nel-2 — mpaBuia
TEXHUKH 0€30MacHOCTH B KAOUMHETE XUMHUH.
[IpaBuia obparneHus ¢ XUMHYECKHM
o0opynoBaHUEM U HarpeBaTeIbHBIMU
npubopamu
5-6. OKCUIbl 1 OCHOBAHMUSI, UX COCTaB U
Ha3BaHUS
7 Kucnotst
8.Conu Kak mpOU3BOAHBIC KUCJIOT U OCHOBAHHM
9. UncTele BEIECTBA U CMECH
10-11. MaccoBas 1oyt u 00beMHast T0JIs
KOMITOHEHTOB cMecH. Pelienue 3ana4
12 IlpakTudeckas pabora Ne2- mpuroToBiIeHHe
pacTBopa caxapa U OINpeAesIeHue MacCOBOM
JIOJIA €T0 B pacCTBOPE
13. KonTponbHas pabota Ne2

NU3MEHEHUWA, [TPOUCXOAAIUE C
BEIIIECTBAMM -11 yacos

1-3 . ®uznueckre U XUMUYIECKUE SIBJICHUS
3aKOH COXpPaHEHUs MacChl

4-6.Tunbl XUMUYECKUX peaKLINil

7. IlpakTudeckas padora Ne 3- HaOmoneHue 3a
U3MEHEHUSIMU, TPOUCKXOASIIUMH C rOpsIIei
CcBeUei

8-9 Pewienue 3ama4d — pacyeTsl MO
XUMUYECKUM YPaBHEHUSIM

10.KonTponbhas pabora Ne3

PACTBOPEHHME. PACTBOPBI-21 vacos
1-3 PactBopenue. PactBopumocTs. OCHOBHBIE

HaXOAUTh NNPOTOHBI U SJICKTPOHBI
KOHerTI/ISI/IpOBaTb IMOHATHUA KXUMHUYCCKad
CBA3bY», «KKpUCTAJIIMYECCKAs PCIICTKA»
OHpeI[eJ'IﬂTb TN XUMWUYECKOU CBSI3H B
COCIUHCHUAX

yMeTb HaXOOUThb METAJIJIbI U HEMCTAJIJIBI B
Tabnuie

PacnosHaBaTh O BHEIIHEMY BUAY

3HaTb BZDKHGfILHPIG IOHATHA XUMHU. MOJIb,
MOJISIpHAsi Macca, MOJISIPHBINA 00BEM
YMeTh BBIMUCIATH MOJISIPHYIO MaccCy Mo
(dbopMyJie, KOTMYECTBO BELIECTBA IO
M3BECTHOM Macce

Hcnonb30BaTe BHYTPU U MEXIIPEAMETHBIE
CBSI3U TIPH PELIESHUU 3a7a4

VYMeTh HaXOAUTh CTENIEHb OKHCIICHHSI 1O
Tabnune

3HaTh OonpenesieHUe CTENeHN OKUCICHUS B
MPOCTBIX U CJIOKHBIX BEIIECTBAX

CocraBnsth (OpMYJIBI BEIECTB 110
U3BECTHBIM CTETEHSM OKHCJICHUS JIEMEHTOB
Cobmonate npaBuiia TEXHUKH O€30MaCHOCTH
VYMeTh OKa3bIBaTh MEPBYIO MOMOLb MPH
OJKOrax, TpaBMax, CBSI3AHHBIX C PEAKTHBAMH
Habmonats pusnueckre U XUMHYECKUE
npeBpalleHHs H3y4aeMbIX BEIIECTB

VYMeTh nenath BbIBOMBI MIOCHE PE3YJIbTaTOB
OIbITa

Knaccuduuuposarh H3y4aemble BELIECTBA MO
COCTaBY U CBONCTBaM

YMeTb 3anUChIBATh YPABHEHUS PEaKLU
[TpuroToBieHue pacTBOPOB 3aaHHOM
KOHLIEHTPALMK Ha YPOKaX U B OBbITY

VYMeTh MOJIb30BATHCS AOMOIHUTEIbHOIM
JIUTEPATYPOU

Cobmonath TeXHUKY 0€30MacHOCTH

VYMeTph HaOJIFOAaTh U aHATU3UPOBATD
XUMHUYECKUN SKCIIEPUMEHT

3HaTh CBOWCTBA BEIIECTB U HAOIIOIATh
U3MEHCHUA B XO04€ XUMHUYCCKUX peaKL{I/IfI
HpI/IMeHﬂTb paHeE MOJMYUCHHBIC 3HAHUS MTPU
peUmi€Hrr 3a4a4 1Mo XUMHYCCKUM YPABHCHUAM

3HaTh METOABI pa3/ieeHHsl cMecei
IIprMeHsATh NoTyYeHHbIE 3HAHMSI B OBITY
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MOJIO’KEHUS AJIEKTPOIUTUYECKON ANCCOLUALMU
4-6 oHHBIE ypaBHEHUs
7. IlpakTudeckas pabora Ned- peuierne
SKCIEpUMEHTANIBHBIX 3a7a4
8 Kucnotsl, knaccupukaus, AUCCOLUAIIS 1
CBONCTBA
9. OcHoBaHwsl, KJIACCU(PUKALIUSA, AUCCOLTUAITIS
Y CBOMCTBA
10. Conm, nuccormaiusi 1 CBOHCTBA
11. Oxcuppl, ux Knaccupukanys u CBOHCTBA
12-13.1I'eHeTryeckas CBsI3b MEKAY KJIacCamu
HEOPraHUYEeCKUX BEIEeCTB
14-17. OKxucnIUTEIbHO — BOCCTAHOBUTEJbHbBIE
peaxkuuu
18 IlpakTuueckas pabora Ne5 — cBoiicTBa
KHCJIOT COJIe, OCHOBaHUM, OKCHUJIOB
19 ITonroroBka Kk KOHTPOJIBHOU padoTe
20.Konrtponbnas pabora Ned

ITOBTOPEHUE -5 yacos
1. XapakTepucTrka XMMHYECKOT O 3JIEMEHTA 110
MOJIO’KEHHUIO B NIEPUOANUECKON cucTeMe
2.CBoiicTBa OKCHUIOB, KMCJIOT, OCHOBaHUH,
COJIEH B CBETE DJIEKTPOIUTHYECKON
AUCCOLUALIU
3. IlepexonHble 3JIeMEHTHI, aM(pOTEPHOCTD
4 Ilepuoguyeckuii 3aKOH U NEPUOANYECKAs
cucreMa
5-6 Iloaroroska u NpoBeAEeHNE BBOJHON
KOHTPOJIbHOH paboTsr Nel

CxopocTh xumuueckux peaxuuil. Ternnosoit
s¢ ekt xuMuaeckoit peakun. (5 4acos)

METAJIJIBI -18 uacos
1-2 IlonoxkeHne METaIOB B MIEPUOAUYECKOMN
cHCTeME, CTPOSHHE aTOMOB, (PU3NIECKHE
CBONCTBA
3-4. XuMH4uecKue CBOMCTBA METAJJIOB,
KOPPO3Hsi, CILIABbI, OJy4eHUE METAIJIOB
5-6. O0mast XapakTepuCcTHKA IEeIOYHBIX
MeTasioB. CoeAHEeHMsI LIIeIOUHbBIX METANJIOB
7-8001mas XxapakTepUCTUKA 3JIEMEHTOB BTOPOH
IpyMNIbl TJIaBHOW MOATPYIIIEI
9-10. AnromMuHM, CTpOEHHE aTOMa,
dusnyeckue U XUMHYECKHE CBOMCTBA.
CoenuHeHus aqrOMUHUS, TPUMEHEHUS
ATIOMUHUS
11-13 XKeneso, puznueckue 1 XUMHIECKHE
cBoiicTBa. BaxkHeliue conu. 3HaueHue xenes3a
U €ro COeIMHEHUN
14. IpaxTrueckas padora Nel-
OCYULIECTBJICHUE LIEMIOYKHU PEBPALLECHUN
METaJJIOB
15. Pemienue 3aaa4 Ha ONpeENICHUE BbIXOA
MPOAYKTA PeaKLuu
16.IlpakTudeckas pabora Ne2- nonydeHue u

3HaTh OMpeaeNeHUsT «IIICKTPOIUTY,
HE3JIEKTPOJIUTY, CTENeHb TUCCOLUALIMH
VMeTb BecTH HaOMIOIeHNUS 32 TOBEICHHUEM
BELLECTB B PACTBOPAX M aHAJIM3HPOBATh
Cobnronath TexHUKY 0€30MaCHOCTH NPU
pabote

KoHkpeTH3npoBaTh NOHSITHE KHOH»
VYMeTsb ciyiath coOOeceTHUKa MPH
0OCYKIEHUH PE3yJIbTATOB OIMbITA
OmnpenensiTb BO3MOKHOCTH MTPOTEKaAHHSI
peaxiuii HOHHOro oOMeHa

OOBSICHATH CYLIHOCTD PeaKLuii HOHHOTO
oOmeHa

HccnenosaTh CBOMCTBA HJIEKTPOJIIUTOB
CocTaBnsiTh COKpALEHHbIE HOHHBIE
ypaBHEHUS

XapaxkTepu30BaTh YCIOBHsI TEUEHHS PEaKIHii
70 KOHIIa

YMeTh CpaBHUBATH CBOMCTBA BELIECTB,
MPUHAAJIEKALUX K Pa3HBIM KJ1accam

3HaTh GOPMYITUPOBKY MEPUOTUIECKOTO
3aKOHA U PACKPBIBATH €r0 CMBICI
Hcnonp3oBath npuoOpeTeHHbIE 3HAHUS U
YMEHHUs B IPAKTUYECKOUN NEATEIbHOCTU
OnuceiBaTh CBONCTBA BELECTB B XO/1€
JEMOHCTpPALUU

IloHnMaTe NOHATHE NEPEXOIHBIE SJIEMEHTHI U
ampoTepHOCTD

IIoHsATHE O CKOPOCTH XUMUYECKON PEAKLUU.
CxopocTb FOMOT€HHOM U reTeporeHHoN
peakuuu. Katanus.

IIpupona pearupyrouiyux BEIECTB,
TeMIlepaTypa, KOHLIEHTpaLus, KaTalnu3arTop,
KaTanus, GepMEHTHI, TIOBEPXHOCTh
CONPUKOCHOBEHHUsI PEarupyroLux BeLeCTB.
[Tonsitue o TemoBoM 3¢ exTe XUMHIECKOM
peaxkuuu. DHepreTuka XUMHYeCKONH peaKkLuu.
Brraucnenus no TepMOXUMHYECKUM
ypaBHeHusAM. Pemenue 3anay.

YMeTb 0OBSICHITh 3aKOHOMEPHOCTH
M3MEHEHHs CBOMCTB METaJJIOB 110 IIEPUOAY U B
rpymre

3HaTh MJIaH XapaKTepPUCTUKU METANJIOB Ha
OCHOBE UX IMOJIO)KEHHUS B IEPUOANYECKON
CUCTEME

OOBACHATH 3aBHCUMOCTD (PU3UUECKUX
CBOMCTB OT BHJ1a CBA3H MEXAY aTOMaMu
PacnozHaBaTh HOHBI METAIJIOB

IIbITaTbCsl MPOTHO3MPOBATH CBOMCTBA
HEU3yUEHHBIX 3JIEMEHTOB

Jloka3bIBaTh Yepe3 OnbIThl aM(pOTEPHBIHI

21



CBONCTBA COEANHEHUI METAJJIOB

17. Ilpaxtrueckas padora Ne3- perenue
SKCIIEPUMEHTAIIBHBIX 33]1a4 IO OIPEIEIICHHIO
METaJIIOB

18. KonTponbHas pabora Ne 2

HEMETAJIJIbI -27 uacos

1-2. Obwmas xapakTepuCcTUKa HEMETAIIOB.
AnoTponusi. DNEKTPOOTPULATENBHOCTb.
OO0wast XapaKTepUCTHKA raJIOreHOB
3.Bonmopon. Ilonoxxenue B Tabmuie.
Pu3nyecKre 1 XMMUYECKUE CBOWMCTBA
4-5. Cepa, cTpoeHHe aTOMa, CBOICTBA U
npuMeHeHue. CoeuHeHus cepbl
6. IlpakTuueckas pabora Ne 4 — peuierne
SKCIEpUMEHTANIBHBIX 3a7a4
7-8. A30T, CTpOEHHE aTOMa U MOJIEKYJIB,
CBOMCTBAa. AMMHAK, CTPOEHHUE, CBONCTBA U
IIpUMEHEHUE
9. Conmu aMMOHUSA
10-11. Oxcuapl a30Ta. A30THast KUCJIOTA U €€
CBONCTBA U IPUMEHEHNUE
12 ®ocdop, cTpoeHne aTtoma, ajuIoOTPOITHs,
CBONCTBA
13-14. OcHOBHEBIE COEIUHEHUS. OKCHIbL,
optodochopras kucnora, pochopHbie
ynoOpeHus
15-16. Yrnepon, cTpoeHne aToma, ajioTPONus,
cBoiictBa. OKcubl yriaepoaa
17-18 Kapbonatsl. Perenue 3anau
19 Kpemnnii u ero coenuaennsi. CUIMKaThbI
20. IIpaxTrueckas padora NeS- perenue
SKCIEPUMEHTANIBHBIX 3a7a4
21-22. PewieHune pacueTHBIX 3a70a4
23 IlpakTudeckas paborta Ne6- monydeHue,
coOupaHHe U pacro3HABAHUE TA30B
24-25. TloaroroBka K KOHTPOJIBHOH paboTe
26. KonTponbHas pabota Ne3

OPI'AHUYECKHWE BEIIECTBA -

8 yacoB

1-2. — Teopus cTpoeHUs1 OPraHUYECKHUX
coenuHeHunit A.M.bytneposa
3. AnkaHbl
4. AnkeHbl. DTUJIOBBINA CIUPT
5-6. Anpaerunbl, kKapOOHOBBIE KUCIIOTHI HA
IIpUMepe YKCYCHOM KUCIIOThI
7. Yraesonsl. I 1r0K03a, ee cBOMCTBA U
3HauYeHue
8. IlonsiTrie 00 aMUHOKHUCIIOTAX
9. IlonroroBka Kk KOHTPOJIBHOM padoTe
10. KonTponbHas pabota Ne 4

XapakTep MEeTajlIOB

OnuchIBaTh CBOWMCTBA U3YUAE€MbIX BEIIECTB Ha
OCHOBE HaOJIFOACHUH 32 UX MPEBPAILICHUEM
Cobmonath TeXHUKY 0€30MacHOCTH
3anuchIBaTh YPABHEHUS PEAKLIUN B
3JIEKTPOHHO-HOHHOM BUJE

JLJist MOATOTOBKH KPATKUX COOOIIEHUIA
MOJIB30BATHCA JOMOJHUTENBHON IUTEPATypPOi
I'oToBUTH Npe3eHTaLINN

YMeTb OOBSICHITh 3aKOHOMEPHOCTH
U3MEHEHUs CBOMCTB HEMETAJJIOB B MEPUOIAX
U I'JIaBHBIX noz[rpynnax

I[e.]'IaTb BBIBOOBI O XapaKTepe N3MCHCHUS
CBOIMCTB HEMETAJUIOB

rOTOBI/ITb BbICTyrI.]'IeHI/Iﬂ 10 TEMaM
Pacrmio3znaBath aHMOHBI

Hcnonp3oBath npuoOpeTeHHbIE 3HAHUS U
YMeHI/ISI B HpaKTH‘{eCKOfI ACATCIBHOCTU
Cobmonate TeXHUKY 0€30MacHOCTH

YMeTh OOBSICHSITh Ha OCHOBE aJIJIOTPOITUU
MHuoroobpa3usi BeIecTB

BbILII/IC.]'ISITb 10 XUMHWYCCKUM ypaBHeHI/ISIM
Maccy, 00beM B KOJTMYECTBO BEIIECTBA OJHOTO
U3 MPOAYKTOB PEAKIINH 110 MACCe UCXOTHOTO
BEIIECTBA, CONEPIKALIETO MPUMECH
YcraHaBiauBaTh O XUMUYECKUM (popMytam
MPUHAJJICIKHOCTD BEIIECTB K OMPEASICHHOMY
KJIaCCy COCMHEHUHN

3anuchiBaTh YpaBHEHUS PEAKLIUN B HOHHOM
BUIC

ConocTaBysATh CBOMCTBA KUCJIOT
KOHLIeHTpI/IpOBaHHbIX u pa36aBJ'IeHHbIX
BricnymnBanue MHEHHE APYTUX

Hcnonb30BaTh MONYyYEHHBIE 3HAHUS IS
6e30macHOro oOpaIeHus ¢ TOPIOYUMH U
TOKCHYHBIMHU BEIECTBAMU

IIpuMeHATh NONyYeHHBIE 3HAHUS IS
OOBSICHEHUS] MHOTOO0pa3nsl OPraHUIeCKHX
BEILIECTB

YMeTb pa3indaTh OpraHMYECKUe BELIECTBA 1O
(YHKIMOHAIBHBIM TPyIIIAM

YMeTh Ha3bIBaTh BEIIECTBA I10
MEXAYHapOAHON HOMEHKIIAType

OOBACHATH 3aBHCUMOCTD CBOHCTB OT UX
CTPOEHUS

ITpOBOIUTE SKCIIEPHIMEHT 1O PACTIO3HABAHHIO
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Ilepeuens nabopamopnozo 060pyooeanus, npu 6bINOJIHEHUN NPAKMUYECKUX PABOM HO XUMUU 3d KyPC
OCHOGHOU 00uiell WKOJbL.
1 ITpubopst 1 obopynoBaHUE ISt TPAKTUYECKON pabOThL
ObopynoBanue:
MuxkponadopaTropust XUMHYECKas;
PpOOUPKH CTEKIISTHHBIE,
KOJIOBI KOHMYECKUE;
CTaKaHbI CTEKJISTHHBIE Ha 50 MIT;
NAJIOYKU CTEKJISTHHBIE,
TPYOKH COENMHUTENbHBIE. CTEKIISTHHBIE, PE3HHOBBIC,
npoOKH PE3NHOBBIE;
CIIHPTOBKH,
TEePIKANKH IS TIPOOUPOK;
IITATHB JJAOOPATOPHBIN,
IITATHB JJIs TPOOHPOK;
BOPOHKA CTEKJISTHHAS,
bunbTp;
CITUYKH,
acOecToBast CETKa,
JYYUHKH.
2. PeaxkTuBbI:
IIEJIOYH: THAPOKCUA HATPUS, TUAPOKCUI KaJIbLIUS,
ocHoBanusl: rungpokcun menu (1) , runpoxenn sxenesa (111);
coyu: kapOOHAT KajbIus, Xyopua Hatpus, xyjopun meau (I1), Hurpar cepeOpa, xmopua OGapusi, kapOoHAT
HATPUs, XJIOPUA AFOMUHHMS, EPMAHTAHAT KaJus, HUTPAT KajHs, MENHBbIA Kyrmopoc, cynbdar jkene3a
(IID), cynpdar umuka, cynepdocdar, aMMuadHasi cenmuTpa, MOUYeBHHA (KapOaMum), XJOPHUI KaJHsl,
cynb(dar HaTPHsl, CHIIMKAT HATPHSL, Cyib(aT Ao MUHUS,
NPOCTHIE BEIIECTBA. YIOJb, IUHK, JKENIe30, ATFOMUHUN, MArHUH, MEIb, CBUHELL,
CJIO’KHBIE BEIECTBA: MPaMop, caxap;
UH/IUKATOPHI,
okcunbl: Menu (1), okcun mapranma (IV);
3.Opranuyeckue BellecTBa:
COJIM: aLeTaT HaTpusi, (PEHOJST HATPUS,
KHCJIOTBI: YKCyCHAsl KUCJIOTa, MypPaBbUHAs KUCJIOTA, OJIEMHOBAS,
CIHPTBI: 3TAHOJ, U30NEHTUJIOBBIH, TIIHLIEPHH, IPOMAHOI,
oenzou, peHon,
YIIIEBOIBI: Kpaxmall, IIII0K03a, caxaposa.
4.TCO:
Komnerotep Lenovo
npoexktop ACER
DnektponHblie mocodusi, CD-1ucku mo TemMam:
-HEOpPraHU4eCKast X MU,
-OpraHNYecKast X UMM,
-001I1as1 XUMUS;
- BUpTyaJibHast 1abopaTopusi.
Hnteprer
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