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IMosicHuTEIbHAA 3aNIHCKA

[Tporpamma pazpaborana Ha ocHoBe OCHOBHO# 00pa30BaTebHOM MPOTrpaMMBbl
ocHOBHOTO 0011ero oopazoBanus ['bOY COIII ¢.CuaenbkuHo.

OO0pa3oBaTenbHBII MPOIECC OCYIIECTRISCTCS ¢ UCTIOIB30BAaHUEM YICOHUKOB
Bxomsmux B OITY. [lepeuens y4eOHMKOB YTBEPKAACTCS TUPEKTOPOM IIKOJIBI €KETOHO.

HOpMaTI/IBHBIMI/I JOKYMCHTAMM IJIsI COCTaBJICHUA pa60qe171 IMpOrpaMMmel SABJIAKOTCA:

-Oenepanpablii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit
denepanuny;

-Ilpukaz MunoOpHayku P® or 17.12.2010 Ne 1897 «OO6 yrBepxkaeHun GheaepaabHOro
rOCyIapCTBEHHOTO 00pa30BaTeIHbHOIO CTAaHIapTa OCHOBHOTO O0MIET0 00pa30BaHUs»;

-ITocTranoBiienne [ maBHOrO rocyaapCTBEHHOr0 caHuTapHOro Bpada Poccuiickoit @enepanuu
ot1 29.12.2010 Ne 189 (B penakuuu ot 25.12.2013) «O6 yrBepxaenuu CanlluH 2.4.2.2821-
10 «CanuTapHO-31UAEMHOIOIMUECKHE TPEOOBAHUS K YCIOBHSIM U OpraHu3aluu o0y4eHUs B
o0mieo0paszoBatenbHbIX yupexaeHusx» (Bmecte ¢ «CanlluH 2.4.2.2821-10. CanurapHo-
ANUAEMUOJIOTUYECKHE TpeOOBaHMS K  YCIOBUSAM UM OpraHu3auud oOydeHus B
o0mieo0pa3oBaTeNbHbIX oOpranu3anuax. CaHUTapHO- SOUAEMHOJIOTMYECKHE TMpaBuia |
HOPMAaTUBbI»);

- [locranoBnenne depepanbHON CITYKOBI IO HAA30PY B cdepe 3alMThl MpaB MOTpeOUTENeH 1
Onarononmyuust uyesnoBeka oT 24. 11. 2015 Ne81 «O BHecenuu usmenenuit Ne3 B Canllun
2.4.2812-10 «CaHHTapHO-3MUIECMUOIOTHYECKAE TPeOOBaHMSI K YCIOBHSIM UM OpraHU3alud
o0ydeHus1, cofiepxkaHus B 00111e00pa30BaTeIbHbIX OPraHU3aALUIX)»

- YeraB 'BOY COLI c.CuaenbKuHO

-OcHOBHas 00pa3oBaresibHas MporpaMmMa OCHOBHOTO oO1iero oopaszoBanus ['bOY COLI
c.CuaenbKuHo.

OO01mme eI OCHOBHOTO 00111er0 00pa30BaHMA C Y4eTOM crenn(pukmn Kypca XuMHu
[lenu xuMu4eckoro oopa3zoBaHusi B OCHOBHOMU IIKoJIE (POPMYITUPYIOTCS HAa HECKOIBKUX YPOBHSX:
1002 TbHOM, METANpeIMETHOM, JHYHOCTHOM H TIPEIMETHOM, Ha YpPOBHE TpeOOBaHUH K
pe3ynbTaTaM OCBOSHUS COACPKAHUS MPEAMETHBIX TPOrpaMM.
OcHoBHOE 00111ee 00pa3oBaHuE - BTOpasi CTYMEeHb 001Iero oopasoBanus. OMHON U3 BaXKHEHIINX
3aa4 3TOr0 3Tama SBJSEeTCS MOATOTOBKA OOYYaIOLIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY JKM3HEHHOTO U TmpodeccroHaapbHOoro myTH. OOywaromumecss JOMKHBI HAyIUTHCS
CaMOCTOSITENILHO CTaBUTh 1€MW OMNpeNeisaTh MYyTH WX JOCTHXKEHHUS, HCIIOIb30BaTh
NpUOOPETEHHBI B MIKOJIE OMBIT JEATEIFHOCTH B PEalbHOW JKU3HH, 32 paMKaMH Y4eOHOTO
npoiiecca.
[maBHBIE 11€7TM OCHOBHOTO OOIIETO 00pa30BaHMUs COCTOSAT B:
1. ¢dopmHpOBaHUU EIOCTHOTO MPEACTABIECHUS O MHpE, OCHOBAHHOTO Ha NMPUOOPETEHHBIX
3HAHMX, YMEHHAX U CTIOc00aX NesITeIbHOCTH,
2. TpUOOpETEeHUH ONbITA Pa3HOOOPA3HON JAEATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS;
3. TOOrOTOBKE K  OCYIIECTBICHHIO  OCO3HAHHOTO  BbIOOpAa  WHIUBUAYAITHHOU
00pa3oBarenbHOI U MPO(ECCHOHAIBHOM TPAEKTOPHUH.



Bonpmioit Bkiam B JOCTHIKEHHE TJIABHBIX IIeNied OCHOBHOTO OOINEro oOpa3oBaHUS BHOCHUT
usyuenue xumuu. Kotopoe npu3Bano o6ecneynTh:

1. ¢opmupoBaHuEe CHCTEMBl XUMHUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA;

2. pa3BUTHE JIMYHOCTH OOy4YalOIIMXCS, UX HWHTEIUIEKTyalbHOE M  HPaBCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMHUpPOBAHHE Y HHUX T'YMAHHUCTUYECKUX OTHOLIECHUH W
HKOJIOTUYECKH 11EIeCO00Pa3HOT0 MOBEACHHUS B OBITY U TPYAOBOH JESITEIBHOCTH,

3. BBIpaOOTKY MOHUMAaHHs OOIIECTBEHHON NOTPEOHOCTH B PAa3BUTHM XUMHUHU, a TaKXKe
(dbopMHpOBaHUE OTHOIICHHUS K XUMHUH KaK K BO3SMOXKHOM 001acTH Oyayiiei nmpakTHuecKoi
JIeATEIbHOCTH;

4. (opmupoBaHue yMeHHH 0€30MacHOrO OOpaIleHUs C BEIIECTBAMH, HCIOJIb3YEeMBIMH B
MIOBCEAHEBHOM KU3HHU.

[ensamMu n3y4eHUs: XMMUU B OCHOBHOM ILIKOJIE SIBJISIFOTCS:

1. ¢dopmupoBanue y obydaromuxcs yMEHUS BHUIIETh M MOHUMATh LEHHOCTh 0Opa3oBaHUS,
3HQYUMOCTh XMMHUYECKOIO 3HAHMA JUI1 KaXIOro0 4YeJOBEeKa HE3aBHUCHUMO OT €ro
npodeccHOHANIbHON JeSTENIbHOCTH; YMEHMs pa3inuyarh (akThl U OLEHKH, CPaBHUBAThH
OLICHOYHBIE BBIBOJBI, BHUJETh HX CBS3b C KPUTEPHUSAMH OLICHOK M CBSI3b KPHUTEpPHUEB C
OTIpeIeNICHHOW CHCTEMOU IIeHHOCTEeH, (OopMyIHpoBaTh U OOOCHOBHIBATH COOCTBEHHYIO
ITO3UILINIO;

2. QopmupoBaHHe y 0OyYaroMIMXCs LEIOCTHOTO MPEACTABICHUS O MHUPE M POJIU XUMHUU B
CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA; YMEHUS OOBSCHATH
O00BEKTBl U TPOIECCHl OKPYKAIOIIECH EeHCTBUTEIBHOCTH — MPUPOAHOM, COIMATBHOMH,
KYJIBTYPHOM, TEXHUYECKOM CPEIbl, UCIIONb3Ys Ul 3TOIO0 XMMUYECKHAE 3HAHUS;

3. mnpuobpeTeHre O0Oy4YAIOUIUMUCS OIBbITa Pa3HOOOpPA3HOW MAEATEIbHOCTH, MO3HAHUS U
CaMOIIO3HAHHUS; KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEW), MMEIOIIUX
YHHUBEpPCAJbHOE 3HAYCHHUE MJIS PA3JIMYHBIX BUJOB JIEATEIBHOCTH: PEIICHUs MpoodieMm,
NPUHATHS PEIICHUH, MOUCKa, aHanu3a U 00paboTKM MH(POPMAIUH, KOMMYHHUKAaTHBHBIX
HaBBIKOB, HABBIKOB HU3MEpPEHHUI, COTpyIHMYECTBa, O€30MacHOro oOpalleHus C
BEIIECTBAMM B IIOBCETHEBHOM KM3HU.

OchosHnbimu udesmu y4eOHOro npeaMera XUMus SBISIOTCA:

O MaTepHAIbHOE €MHCTBO BEIIECTB €CTECTBEHHOIO MUPA, UX T€HETUYECKAsI CBS3b;

O IPUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY COCTaBOM, CTPOCHHEM, CBOMCTBAMHU, IOJIYYECHHUEM H
IIPUMEHEHNEM BEILIECTB;

O IIO3HABAEMOCTb BEIIECTB U 3aKOHOMEPHOCTEN MIPOTEKAaHUSA XUMUYECKUX PEAKLIUN;

O OOBSICHSIIOIIAST W MPOTHO3UPYIOLIAsl pOJib TEOPETHUYECKUX 3HAHUHM Ui (DaKTOIOrMYeCcKOro
MaTepualla XuMHUU JIEMEHTOB;

O KOHKPETHOE€ XHMMHMYECKOE COCJUHEHHE KAK 3BEHO B HENPEPBIBHOW LENM NPEBPAIICHUN
BELIECTB, YYACTBYIOILEE B KPYTOBOPOTE XMMUYECKHUX DIIEMEHTOB U XMMUYECKOU IBOJIFOLUU;

O OOBEKTHUBHOCTh U I103HABA€MOCTh 3aKOHOB MPHUPOJbI; 3HAHHWE 3aKOHOB XUMHUHU I103BOJISIET
YIpaBJIATh XUMHUECKUMH TPEBPAIIECHUS MU BEIIECTB, HAaXOJUTh HKOJIOTHYECKH Oe30macHbIe
CrocoObI MPOM3BOACTBA U OXPaHbl OKPYKAIOIIEH CPebl OT 3arpsi3HEHUS;

O B3aWMOCBSI3aHHOCTh HAyKH U MPAKTHKHU; TPEOOBAaHUS MPAKTUKH — JBUXKYIIAs CUJIAa PA3BUTHUS
HayKH, YCIIEXH MPAKTUKU 00YCIOBIEHBI JOCTUKEHUSIMH HAYKH;

O pa3BUTHE XMMHMYECKOW HAyKH U XHUMM3aALUs HAPOJHOIO XO3SMCTBA CIyXKal HHTEpecam
yeloBeka U OO0IIecTBa B 1IE€JIOM, HUMEIOT TyYMaHHUCTUYECKUH XapakTep U MpU3BaHbI
CHOCOOCTBOBATh PEIICHHIO INIO0AIBHBIX MPOOJIEM COBPEMEHHOCTH.

OTH UJIEN PEATU3YIOTCS ITyTEM JI0CTHKEHUS CIEAYIOINX yenell.

Gopmuposanue 'y ydalmuxcsi XUMHUYECKOM KapTHHBI MHpa KaK OpPraHMYECKOHW 4YacTh ero
LIEJIOCTHOW €CTECTBEHHOHAYYHON KAPTUHBI;

pa3zéumue TIO3HABATEIbHBIX HMHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEMH
YYAIIUXCS B MIPOLIECCE N3YUYEHUsI MMU XMMHUUYECKON HAYKU U €€ BKJIAa/Ja B COBPEMEHHBI HAy4YHO-
TEXHUYECKHUU IIPOrpecc;



Gopmuposanue BaXHEHIINX JIOTHYECKUX OMEpaIii MBIIUICHUs (aHAJINU3, CUHTE3, 0000IIeHue,
KOHKpETHU3allus, CPaBHEHUWE M Jp.) B IPOLECCe IMO3HAHMUSA CHCTEMbl BAKHEMIINX MOHATHMH,
3aKOHOB M TEOPHI O COCTaBe, CTPOCHUHU M CBOMCTBAX XMMUYECKUX BEILIECTB;
gocnumanue yOex/IeHHOCTH B TOM, YTO IIPUMEHEHUE MOJYyYCHHbIX 3HAaHUH U YMEHUH 10 XUMUU
ABIsieTCl OOBEKTHBHOM HEOOXOAMMOCTBIO JUIs Oe30macHOW paboThl € BEIIECTBAMH U
MarepuansaMy B ObITY U Ha IPOU3BOJICTBE;
npoekmuposanue N peanru3ayus BHITyCKHUKaMHA OCHOBHOW IIKOJIBI JIMYHOM 00pa3oBaTeNbHOU
TpaekTopuu: BbIOOp mpoduiast oOydyeHus B cTapuied IIKojde WIM MNpo(hecCHOHATBHOIO
00pa30BaTeIbHOI0 YUPEKICHMUS;
O01mas xapakTepucTHKA y4e0HOI0 NMpeaMeTa XUMMS
B cooTBercTBHU C CDCI[CPEUIBHBIM ToCyaapCTBCHHBIM O6pa3OBaT€J'IBHBIM CTaHJapTOM OCHOBHOI'O
oOmiero o0pa3oBaHMs ydalluecs AOJDKHBI OBJAJETh TAKMMM I103HABATEIBHBIMU y4EOHBIMU
NeHCTBUSAMH, KaK yMeHHE (OpMYIUpoBaTh NpoOiIeMy W THIIOTE3Y, CTaBUTh LEIH W 3aauH,
CTPOMTH IUIaHbl JOCTHKEHUS LIeJeH U PELIeHUs TOCTaBICHHbBIX 3a7a4, IPOBOJUTH IKCIIEPUMEHT
M Ha €ro OCHOBC J1€JIaTb BbIBOJAbI 1 YMO3AKJIOYCHU, IIPECACTABIIATh UX U OTCTAaNBATh CBOKO TOYKY
3penus. Kpome Toro, ywamuecst JOIKHBI OBJaJeTh MPUEMaMHM, CBSI3aHHBIMH C ONpPEAEICHUEM
TIOHSTHH: OrpaHM4uBaTh UX, OIMCHIBATH, XaPAKTCPU30BATH U CPABHUBATL. CJ'ICI[OBEITCJH)HO, npu
U3y4YeHUH XUMHMHM B OCHOBHOM WIKOJI€ y4alllMecs JOJDKHBI OBJIQJETh YUYEOHBIMH JECHCTBHUIMH,
MO3BOJIAIOIIUMHA UM JOCTUYb JIMYHOCTHBIX, MIPECAMCTHBIX U MCTAIIPEAMCTHBIX O6pa3OBaT€JH)HI)IX
pe3ynbratoB. OCOOEHHOCTH coJepKaHusl OOydyeHHs XMMUU B OCHOBHOM HIKOJIE OOYCJIOBJIEHBI
CHGHHQ)I/IKOI;'I XWUMHHU KaK HAYKHU U [MOCTABJICHHBIMU 3aJla4aMU. OCHOBHBIMH HpO6JI€MaMI/I XUMHHN
SBJSIFOTCSL M3yYEHHE COCTaBa M CTPOEHUS BEILIECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTpOEHHUS,
MOJTy4YEHHUE BEIIECTB C 33JJaHHBIMH CBOMCTBAMH, HCCIIEJOBAaHUE 3aKOHOMEPHOCTEH XMMHUYECKUX
peaKIMii U ImyTel yrnpaBlieHUs] UMHU B LIEJISX HOJTY4YEHUS BELECTB, MaT€PUAIIOB, SHEPIHH.
[Ipeanaraemoe mocodue Mo XMMHUU PACKPBIBAET BKJIA] y4eOHOTO IpeaAMeTa B IOCTHKEHHE TeNei
OCHOBHOTI'O 00111ero 00pa30BaHus U ONpeseNseT BaKHelIne coiepKarenbHble JMHUN IpeMeTa:
e  «BEIIECTBO» — 3HAHUE O COCTABE M CTPOCHUH BEIIECTB, UX CBOHCTBAX M OMOJIOTHUYECKOM

3HAYCHHU,

* ((XHUMHYECCKasd pe€akKuus» — 3HAHUC O IMPEBPAICHUAX OJHUX BCIICCTB B JOPYruc,
YCIIOBUAX IMPOTCKAHUSA TaKHUX npeBpameHI/Iﬁ U CIoco0ax YIIpaBJICHUA PCAKITUAMU,

e «(MPHUMCEHCHUC BCIICCTB» —— 3HAHHUC U OIILIT 0e30macHoro O6paHIGHI/I$I C BCIICCTBaAMH,

MarepuasaMy U MpoLeccamMu, He0OX0IMMBIMU B OBITY U Ha IPOU3BOJICTBE;

(] (GI3BIK XUMHUW» — OICPUPOBAHUC CUCTEMON BaXKHEUITNX XUMHYECKUX HOH?[TI/IfI, 3HaHUEC
XMMHUYECKOI HOMEHKIJIATYphI, T.€. UX Ha3BaHUs (B TOM YHCIIE U TPUBHUAJIbHBIE), BIaJIeHUE
XUMHYECKOM CHUMBOJUKOH (XMMHUYECKUMH (GOpMYyIaMM M YpaBHEHUSIMH), a TaKxke
npaBuia nepeBoja HH(HOPMALIUU C €CTECTBEHHOTO A3bIKa HA S3bIK XUMHUHU U 00PATHO.

HOCKOJ’[BKy OCHOBHBIC COACPIKATCIBbHBIC JIMHHUU HIKOJIBHOTO KypCa XMMHUHU TCCHO MEPCIJICTCHEI.
B nporpamme conepakaHue IpeacTaBlIeHO HE 110 JIUHUAM, a 10 pa3JernaMm.

3HAYUTEILHOE MECTO B COJEpKAHUU Kypca OTBOAUTCS XUMHUYECKOMY OHKcnepuMeHTy. OH
no3BOJISIET Cc(OPMUPOBATh Yy Y4YallMXCs CIELUalbHblE NpeAMETHble YMEHHus paboTarh ¢
XUMHUYCCKMMHU  BCHICCTBAMM, BBIIIOJIHATE IPOCTHIEC XHMHUYCCKHUEC OIIbIThI, HAY4YUTb HUX
0€30macHOMY U JKOJOTMYECKHM TI'paMOTHOMY OOpaIleHHI0 C BeUIeCTBaMH B OBITY U Ha
IIPOU3BOACTBE.

[TpakTudeckue paboThl CrPyNIUPOBAHBI B OJIOKH — XUMHUYECKHE MPAKTUKYMBbI, KOTOPBIE CITyXKaT
HE TOJIBKO CpCIACTBOM 3aKPCILIICHUA yMeHI/II\/'I W HABBIKOB, HO MW KOHTPOJAd Kad€CTBa HX
chopmupoBanHocTH. [Io cCBOeMy yCMOTpEHHIO, a TaKXkKe MCXOAs, U3 BO3MOKHOCTEH IMIKOJIEHOTO
KaOMHeTa XMMHH, YYUTEIb MOXKET H3MEHUTh M CTPYKTYpY IpEACTaBICHHOTO B IMpOrpaMMe
NPaKTUKyMa, HalpuMep, YBEIMYUTh YHCIO JIa0OpaTOpHBIX padOT 3a CYEeT COKpAaIleHUs
JIEMOHCTpPALMIA.

OTO BO3MOXXHO MNpHU HEOOJBIION HAIOIHAEMOCTH KJIACCOB B CENBCKUX MIKOJIAX, O0COOEHHO
MAJIOKOMIIJICKTHBIX.



I'maBHOE omTIMuMe mpexIaraéMoi MporpamMMbl 3aKIOYAaeTCs B JIBYKPaTHOM YBEIMYEHUU
BPEMEHH, OTBEICHHOIO Ha H3ydeHHe paszznena «MHorooOpasue BeHIECTB». JTO CBS3aHO CO
CTPEMJICHUEM aBTOPOB OCHOBATEIbHO OTpabOTaTh Ba)KHEWIINE TEOPETUUYECKUE I0JIOKEHUS
Kypca XMMHHM OCHOBHOH IIKOJIbI HA 00ratoM (pakToJIOrHuecKOM MaTepuaje XUMUH JIEMEHTOB U
00pa30BaHHBIX UMU BEIIECTB.
MecTo y4eOHOro npeamMera B y4eOHOM IJIaHe
B nporuecce ocBoeHust nmporpamMmsl Kypca XUMUU JUJIs1 OCHOBHOM ILIKOJIBI Y4YaIMECs] OBJIAJIEBAIOT
YMEHUSIMH CTaBUTh BOINPOCHI, HAOMIOAATh, OOBICHITH, KIACCU(PUIMPOBATh, CpPaBHUBATH,
IIPOBOJIUTH 3KCIIEPUMEHT U MHTEPIIPETUPOBATH BHIBO/BI HA €0 OCHOBE, OIPEIEISITh HCTOYHUKHI
XUMHUYECKOl mH(pOpMaIK, MOIy4YaTh U aHATU3UPOBATh €€, a TAK)KE TOTOBUTH Ha STOM OCHOBE
COOCTBEHHBI MH(POPMAITMOHHBIN MPOIYKT, IPE3EHTOBATh €r0 U BECTH JUCKYCCHIO.
[IporpaMMa Kypca XUMUU AJi1 OCHOBHOM HIKOJIBI pa3padarbiBajiach C YyU4E€TOM MEPBOHAYAIBHBIX
IPEICTABICHNUN, TOTYYEHHBIX YYalMMMCS B HauyaJabHOW IIKOJIE IIPU H3YyYEHUHU OKPYKAIOLIETO
mupa. [Ipennaraemast mporpaMma, XOTs U HOCUT OOIIEKY/IBTYPHBIN XapaKkTep U HE CTaBUT 3a/lauy
npodeCcCHOHATFHONW TMOJATOTOBKH YYalIMXCs, TEM HE MEHEe, IO3BOJISET UM ONpPEACTHUTHCA C
BbIOOpOM mpoduist oOyueHust B cTapuieil mkoie. B mporpamMMe mpeaycMOTpEHO pe3epBHOE
BpeMsl, TaK Kak peajbHas MPOAOKUTENBHOCTh Y4eOHOro Iojla BCErJla OKa3bIBA€TCS MEHbIIE
HOpPMAaTHUBHOM. B CBsI3U ¢ mepexo oM OCHOBHOM IIKOJBI Ha TaKyro ()OpMy UTOTOBOM aTTecTalluu,
kak ['A, B Kypce IpenyCMOTpEHO BpeMsl Ha ITOATOTOBKY K HEH.
YueOHoe colepikaHre Kypca XUMHUH BKIIIOYAET:
Xumus. 8 kiacc. 684, 24 B HEJEIIIO
Xumus. 9 knacc. 66 4, 249 B HEJIEIIO
JINYHOCTHBIMM pe3yJbTaTaMU M3y4YeHUs IpeaMmera «XuMHs» B 9 Kiacce SBISIOTCA
CIIEYIOIINE YMEHUS:
®0CO3HABaTb €IMHCTBO U LIEJOCTHOCTh OKPY)KAIOILErO0 MHpa, BO3MOXXHOCTH €ro
[I03HABAEMOCTU U OOBSICHUMOCTU Ha OCHOBE JIOCTH)KEHUHN HayKHU;
® [IOCTETNICHHO BBICTPAaWBaTh COOCTBEHHOE LIEJIOCTHOE MHPOBO33pEHHE:  OCO3HaBaTh
MOTPEOHOCTh M TOTOBHOCTH K C€aMOOOpa30BaHUIO, B TOM 4YHCIE€ M B paMKax
CaMOCTOSITENIbHOM 1€ATENBHOCTH BHE ILIKOJIBI;
® OIICHUBATh >KM3HEHHBIE CUTYyallUH C TOYKM 3peHus Oe3omacHoro oOpas3a XHU3HU H
COXpPaHEHUSs 37I0POBbS;
® OIICHUBATh YKOJIOTMYECKUI PUCK B3aMMOOTHOIICHNI YeJI0BEKa U TPUPOJIBI.
¢ hopMUPOBATh IKOJOTMUYECKOE MBILIUIEHHE: YMEHHE OLICHUBAaTh CBOIO JIESATEIBHOCTh U
MIOCTYIIKH APYTUX JIIOAEH C TOUKH 3PEHUSI COXPAHEHMsI OKPYKAIOIIEH Cpelpl - TapaHTa
KU3HU U Onaromnoiny4us jrofe Ha 3emiie.
MeTanpeaMeTHBIMH pe3yJIbTaTaMU M3Y4eHHUS Kypca «XuMus» sBigercs (opmupoBaHue
YHHMBEpCaJbHBIX y4eOHbIX neiictuii (Y V).
Peeynamusnvie YVII.
® CaMOCTOAITEIbHO OOHapykKuBaTh U (OPMYIHpPOBaTh Y4eOHYIO MpoOIEMY, ONPENENAThH
1IeTTb y4eOHOU 1eITeNbHOCTH;
® BBIJIBUTaTh BEPCHM PELICHHUs MPOOIeMbl, 0CO3HABATh KOHEUHBIN pEe3yNbTar, BHIOMpATh U3
MIPEJIOKEHHBIX U UCKaTh CAMOCTOSTENBHO CPEACTBA JOCTHIKEHUS LIEIIN;
® COCTaBJIATH (MHAUBUAYAIBHO WIK B TPYIIIE) TUIaH PEeLIeHUs TpoOIeMbl;
e paboTas 1o IJIaHy, CBEPSTh CBOM JEHCTBHS C LIEIbIO U, TPU HEOOXOAUMOCTH, UCTIPABIISATh
OLIMOKH CaMOCTOSITENIBHO;
®B /IMAJIOTe C YYHUTENEM COBEpIICHCTBOBATh CAMOCTOSITENIbHO BBIPAaOOTAaHHBIE KPUTEPHH
OLICHKH.
Iloznasamenvuuvie YVJI:
® AHAJIM3UPOBATh, CpPaBHUBATh, KiacCUPHUITMPOBaTh W 0000maTh (GaKkThl W SBICHUS.
BbISBASATS NPUYHMHBI U CIEICTBUS MIPOCTHIX SBICHUM.
® OCYIIECTBJIATh CPAaBHEHHUE, KIACCU(UKALUIO, CAMOCTOSTEIbHO BBIOMpAs OCHOBAHUS U
KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OIEpalvii;




® CTPOUTH  JIOTUYECKOE
CJICICTBEHHBIX CBSI3€il.
®CO3/71aBaTh CXEMATUYECKUE MOJEIN C BBIJACICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
o0ObeKTa.
® COCTABJISITh T€3UCHI, PA3INYHbIC BUbI TUIAHOB (MIPOCTHIX, CIOKHBIX U T.II.).
® MpeoOpa3oBbIBaTh HH(POPMAITHIO W3 OAHOTO BHJIA B IPYroi (TabJauIly B TEKCT U TIp.).
® YMETh ONPEIENIATh BO3MOXKHbBIE HCTOYHUKH HEOOXOAUMBIX CBEJICHUH, IPOU3BOIUTH MOUCK
uH(pOpMaIuy, aHaJTU3UPOBATh U OLIEHUBATh €€ 10CTOBEPHOCTb.
Kowmynuxamuenwvie YVJI:
CaMOCTOSATeIbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJAEHUCTBUE B rpymme (omnpeaensTs ooime

pacCyKacHuc, BKJIIOYAKOIICC YCTAHOBJICHUC MMPUYIUHHO-

LIEJIH, PACTIPENEIATH POJIU, 1I0TOBAPUBATHCS APYT C APYTOM U T.1.).

IIpuMepHble HanpaBJIeHUs IPOEKTHOM esiTeJIbHOCTH o0y4yaromuxcst. 1. Pabora ¢
UCTOYHUKAMH XMMHUYECKOH HH(pOpMALIUN — MCTOPHUECKUE 0030pbl CTAHOBJIEHUS U Pa3BUTHS
M3YUYEHHBIX OHATUN, TEOPUIL, 3aKOHOB; KU3Hb U AESITEIbHOCTb BBIIAIOIIMXCS YUEHBIX -XHUMHUKOB.
2.Ananutudeckue 0630pbl HHGOPMALIUH 110 PEIICHUIO ONPEAEICHHbBIX HayYHbIX,
TEXHOJIOTHYECKUX, TPAKTHIECKUX mpoodiieM. 3. OBnajeHne OCHOBAMU XMMUYECKOTO aHan3a. 4.
OBgnazieHre OCHOBAaMU HEOPraHMUYECKOI'0 CUHTE3a.

Temarnueckoe miiannposanue8-9 kiaace
TemaTnueckoe njanupoBanune(8 Kiaacc)

Ne ypoxkos HasBanue KommuectBo
pasnena, IlaB | 4acoB
Bcero N3 Hux (popmbl
KOHTPOJIS)
KOHTPOJBHBIX | IPAKTHYCCKUX
pabort pabor
1 Beenenue 5 - 1
2 ATOMBI XUMHUYECKUX 10 1 -
HJIEMEHTOB
3 [IpocTsie BelecTBa 8 1 -
4 CoenuHEeHNS XUMHUYISCKUX 10 - 1
AIIEMEHTOB
5 U3meHeHus, 16 1 1
MPOUCXOSIIUE C
BEIIeCTBAMU
6 PactBopenue. PacTtBopsl. 22 1 2
CaoiicTBa pacTBOpOB
DIIEKTPOJIUTOB
HUTOTO 68 4 5
Temarnueckoe miaHupoBanue(9 Kiacc)
Ne ypoxos HasBanue KomnuectBo
paszena, riaB | 4acoB
Bcero U3 Hux (hopmbl
KOHTPOJIS)
KOHTPOJIbHBIX MIPAKTHYECKHUX
pabot pabor
Bsenenue. OO6mas 9 1 -
XapaKTepUCTHKA
XUMHYECKHX O3JICMCHTOB U




XUMHYECKUX PEaKIINil
[leprognyeckuit 3aK0H 1
[lepuoamyeckas cucrema
XUMHYECKUX 3JIEMEHTOB /1.
U. Meunneneena

2 MeTambl 19 1 3
3 Hemeramnsl 23 1 2
4 Oprannyeckue BelecTna 11 - -
5 O000611IeHNE 3HAHMH 110 4 1 -
XUMHH 32 KypC OCHOBHOM
MIKOJBEI.
6 Htoro 66 4 5

Ilnanupyemble pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 NpeAMeTa

JesaTensHOCT, 00pa30BaTEIBLHOTO YUYPEXKIECHUsS oO0mero obOpazoBaHus B OOyYE€HUH XUMHUU
JIOJDKHA OBbITh HAampaBieHAa Ha JOCTI)KEHHE OOy4arollMMHUCS —CIEAYIOIIHUX JUYHOCTHBIX
pe3y/1bTaToB:

1. B LEHHOCTHO-OPUEHTALMOHHON cepe - UyBCTBO TOPAOCTH 32 POCCUMCKYI0 XMMUYECKYIO
HayKy, TyMaHM3M, OTHOLIEHME K TpPYyAY, LEJICYCTPEMIEHHOCTb, CaMOKOHTPOJIb U
CaMOOLICHKA;

2. B TPYIOBOH c(epe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AalibHEHIIEH 00pa3oBaTeIbHOM
TPAaEeKTOPUH;

3) B mo3HaBarenbHON (KOTHUTUBHOW, WHTEIUIEKTYAIbHOH) chepe —MOTHBAIUSI yUCHHS, YMEHUE
YIPaBJIATh CBOEH MO3HABATEIbHOM 1€ TENbHOCTBIO.

MeTanpeiMeTHBIMH pe3yJbTaTAMH OCBOCHHS BBITYCKHHUKAMU OCHOBHOM IIKOJIBI MPOTPaMMBI
10 XMMUU SIBJISIOTCS:

1. BnajgeHue yHUBEpPCAJIbHBIMH €CTECTBEHHO-HAyYHBIMH CIOCOOAMHM  J€STEIbHOCTH:
HaOII0/IeHne, U3MEpeHne, SKCIIEPUMEHT, ydeOHOe HCCleIoBaHNe; TPUMEHEHNE OCHOBHBIX
METOZIOB MTO3HAaHUSI  (CHCTEMHO-MH(QOPMALIMOHHBIA  aHANIM3, MOJAEIUPOBAHUE)  JUIS
U3y4YeHUS PA3JIMYHBIX CTOPOH OKpY’KaroIlel 1eHCTBUTEIbHOCTH;

2. WCTOJNB30BAaHHE YHUBEPCAIBHBIX CIIOCOOOB JEATENFHOCTH 10 PEIICHHIO NpOoOIeM |
OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONEpaltii: HCTIOIb30BaHNE OCHOBHBIX MHTEIUIEKTYaIbHbBIX
onepanuii: GopMyIMpOBaHME THUIOTE3, aHAIW3 W CHHTE3, CpaBHEHHE, 000O0IIeHHE,
cUcTeMaTu3alus, BbIIBICHUE IPHUMHHO-CIIEICTBEHHBIX CBS3€H, TOMCK aHAJIOTOB;
YMEHHE T€HEpUPOBATh UJIEU U ONPEIENISATh CPEICTBA, HEOOXOIMMBIE JUISl UX pealn3aluy;
YMEHHUE ONPEeAETATh LeNH U 33/1a4u IeATeIbHOCTH, BBIOMPATh CPEACTBA pealn3alluy LeH
U TIPUMEHATH MX Ha MPAKTHKE;

5. HCHOIb30BaHHUE PA3IMYHBIX UCTOYHUKOB JUISI MOJYYEHUs] XMMUYECKOH HH(popManuu.

»ow

OCHOBHOE COJIEPXKAHUE

8 knacc

Beenenue

[Tpenmer xumuu. MeToabl MO3HAHUSA B XMMHH: HAOIIOIEHUE, HKCIIEPUMEHT, MOJEIINPOBAHUE.
HcTouHnkyn XuUMHUYECKOM HH(pOpMalMM, €€ TOoJyueHHe, aHajdu3 M NPEACTaBICHUE €ro
pe3ynbraroB. [loHSATHE O XMMHUYECKOM 3JIeMEHTE U (OpMax €ro CylecTBOBaHHs: CBOOOIHBIX
aromax, NPOCTBIX M CIOXHBIX BeniecTBax. lIpeBpamennsa BemiecTB. OTaM4Me XUMHYECKHX
peakuuil oT pusnueckux siBineHui. Posb XUMuM B )KU3HU yenoBeka. Xemodunus u xeMopoOusi.
Kparkue cBeaeHMs M3 UCTOPUM BO3HUKHOBEHUS WU Pa3BUTHS XUMHHM. Poib OTEUECTBEHHBIX
YUEHBIX B CTAHOBJIEHHH XUMHUYECKOH Hayku — padoTel M. B. JlomonocoBa, A.M. bytneposa, /l.
N. MenneneeBa. XUMHUYECKasi CHMBOJIMKA. 3HAKU XMMUYECKUX 3JIEMEHTOB U IIPOUCXOKACHUE UX
Ha3BaHui. Xumudeckue dopmynbl. MHaekcol u xkoddduimentsl. OTHOCUTEIBHBIE aTOMHAS U
MoJieKy/sipHass Maccel. IIpoBeneHune pacueToB MaccOBOW JOJIM XHMHUYECKOTO DJJIEMEHTA B




BelIeCTBe Ha OCHOBe ero (opmynsl. [leproanueckas cuctema XxuMudeckux snementoB JI. U.
MenneneeBa, ee CTpyKTypa: Maible M OONbLIME MEPUOAbI, TPYMNNbl M TMOATPYMIIHL.
[lepuoanueckas cucTemMa Kak CIPAaBOYHOE MOCOOHME Ui MOTYYEHHUS CBEJCHUH O XMMHYECKHX
3JIEMEHTaXx.

JNemoncrpauuu. 1. Mozxenu (mapocrepkueBsie u Ctioapra—Dbpurieda) pa3inyHbIX MPOCTHIX U
CJIOXHBIX BEILLECTB.

2. Komneknus CTEKJISHHOM xumuueckoil nocynsl. 3. Kosnekuus marepualioB M U3AEIUN U3 HUX
Ha OCHOBE anroMuHus. 4. B3aumonencTeue Mpamopa ¢ KMCIOTOM M MOMYTHEHUE M3BECTKOBOM
BOJIBI.

Tema 1. ATOMBI XMMHY€CKHX 371EMEHTOB

ATOMBI KaK (popMa CYIIECTBOBAHUSA XMMHUYECKUX 3IEMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUHU
aromoB. JlokazartenbcTBa ClIOXKHOCTU cTpoeHus aromoB. Ombitel Pesepdopna. I[TnanerapHas
MOJIEJIb CTPOEHUS aToMa.

CocraB aTOMHBIX s7€p: NPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aroMHasi macca. B3auMocBs3b
HNOHSTUN «IIPOTOH», KHEUTPOH», KOTHOCUTEINIbHASL aTOMHAsI Maccay.

H3MeHeHue urcia NPOTOHOB B Spe aToMa — 00pa30BaHUE HOBBIX XMMHUECKHUX DJIEMEHTOB.
W3MmeHeHue ducia HEUTPOHOB B dA]pe aroMa — oOpa3oBaHue H30TONOB. COBpEMEHHOE
ONpeeICHUE MOHATUSA «XUMUYECKHUI 3rieMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOIO
XUMHUYECKOTO JIEMEHTA.

OnexTpoHbl. CTpOo€HHE 3JIEKTPOHHBIX YPOBHEH aroMOB XUMHUYECKHUX D3JIEMEHTOB MajbIX
nepuonoB. [loHATHE 0 3aBEpIIEHHOM 3J1EKTPOHHOM YPOBHE.

Ilepuonuueckast cucrema xumuueckux sneMeHToB . M. MenneneeBa U CTpoeHHE aTOMOB —
(du3nyeCcKuil CMBICI MOPSAKOBOTO HOMEpA 3JIEMEHTA, HOMEpa IpyIIIbl, HOMepa Meproaa.
W3meHeHue uwucna 53IEKTPOHOB Ha BHEIIHEM 3JEKTPOHHOM YPOBHE aroMa XHWMHYECKOIO
dNIEMEHTa — O00pa30BaHME IOJIOKUTEIBHBIX W OTPHUIATENFHBIX HOHOB. MOHBI, 00pa3oBaHHbIC
aTOMaM{ METAJJIOB U HEMETAJUIOB. [I[pUunHbBI M3MEHEHUS! METAIUIMYECKUX U HEMETAJUIMYECKUX
CBOWCTB B mepuonax u rpynmax. OOpa3zoBanue OWHapHBIX coenuHeHui. [loHsATHE 00 MOHHOM
cBs13u. Cxembl 00pa3oBaHUsl HOHHOU CBSI3H.

B3aumogeiicTBie aTOMOB 371€MEHTOB-HEMETAIIIIOB MEXAY c000i — 00pa3oBaHHE JBYXaTOMHBIX
MOJIEKY NPOCTBIX BelecTB. KoBaJeHTHas HENOJsIpHAas XUMUYECKas CBS3b. JJEKTPOHHBIE U
CTPYKTYpHBIE (popMyIibl. B3anMonelicTBue aTOMOB HEMETAIJIOB MEX]y co00il — oOpa3oBaHue
OMHApHBIX COEIMHEHUI HEMEeTaIJIOB. DIEKTPOOTpULIAaTeIbHOCTh. KoBasieHTHas MoMsipHask CBA3b.
[ToHsiTHe O BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00Opa30BbIBATH KOBAJIEHTHBIE XUMUUYECKHUE CBSI3U.
Cocrapnenue popmyn OMHApHBIX COSIMHEHUH MO BaJeHTHOCTU. Haxo)xJeHue BaJeHTHOCTH 10
dbopmMysie OMHAPHOTO COETMHEHUSI.

B3anmoneiicTBue aroMOB METaJNIOB MEX 1y c000il — 00pa3oBaHuE METANTMYECKUX KPUCTAIJIOB.
ITonsiTHE O METAIUNIMYECKOH CBA3H.

JeMoHcTpanuu. Mojenn  aroMOB  XMMHUYECKHX  dleMeHTOB. [lepuommueckas cucrema
xumuuecknx anemeHtoB JI. U. MengeneeBa (pasznuunsie ¢opmbl). M3rotornenue monenei
MOJIEKY/l OWHApHBIX coeAuHeHuil. W3roToBieHue MojenH, WIUIIOCTpUpYOLIEH cBoiicTBa
METaJUIMYECKON CBA3H.

IIpakTnuyeckue padorsl 1. IlpaBuna TexHHKH Oe30mMacHOCTH NpU paboTe B XUMHYECKOM
kabunere. [Ipuemsl oOpamieHus c¢ gaboOpaToOpHBIM OOOpYIOBaHHMEM M HarpeBaTelbHBIMU
npubopamu.

KontpoabHas padora 1 o reme: « ATOMBI XUMHUYECKUX JIIEMEHTOBY

Tema 2 IIpocTbie BemecTBa

[TonoxxeHne MeTauioB U HEMeTaJUIOB B [leproanueckoil cuctemMe XUMUYECKUX 3JIEMEHTOB

. U.MenneneeBa. Baxxueiime npocTeie BeIeCcTBAa — MeETaJUIbI (3kene30, alFOMUHUHN, KabIUii,
MarHui, Harpuil, kamuii). OO0mue ¢uznueckue CBOICTBa MeTaioB. BakHelime mpocTbie
BeIlleCTBa-HEMETa/lIbl, 00pa30BaHHBIE aTOMaMHU KHCIIOPOAA, BOJIOPOJaA, a30Ta, cephl, Gocdopa,
yriiepoaa. MoseKynbl IPOCThIX BellleCTB-HEMETAIOB — BOAOPOa, KHUCIOPO/Ia,



azora, rajgoreHoB. OTHOCUTENbHAS MOJeKyisipHas macca. CIOCOOHOCTh aTOMOB XHMHYECKHX
AJIEMEHTOB K O0Opa30BaHHMIO HECKOJBKHX MPOCTHIX BEIIECTB — aJJIOTPONUS. AJIIOTPOITHBIC
Moaudukanuu kuciaopona, Gocdopa, onoBa. Meraminueckue W HEMETaIMYECKUE CBOWMCTBA
MPOCTHIX BeEeCTB. OTHOCUTENBHOCTD 3TOTO MOHATHS.

Uucno Asorazgpo. KonmuectBo BemectBa. Monb. MonsipHas Macca. Mossipablil  00beM
razoo0pasHbIX BemecTB. KpaTHble eMMHUIIBI U3MEPEHHS KOJIMYECTBA BEIICCTBA — MHJIJIUMOJIb U
KWJIOMOJIb, MWIJIUMOJISIpHA M KWIOMOJIIpHAs MacChl BEIIECTBA, MHUIMMOJISIDHBIN U
KHJIOMOJIIPHBIN 00beMbI Ta3000pa3HBIX BEIICCTB.

PacueTsl ¢ ucONb30BaHNEM TOHATUH «KOJTMYECTBO BEIIECTBAY», «MOJISIPHASI Maccay, «MOJISIPHBIN
00BeM ra30oBy», «IUCIO ABOTAAPO».

JemoncTpanuu. O3HaKOMJICHUE C KOJUIEKUHMEW MeTaioB. O3HAKOMJIEHHE C KOJUICKIMEH
HEMETAJIJIOB.

KonTpoabnas padora 2 no teme: « [Ipoctrie BemecTa»

Tema 3. CoenuHeHus1 XUMHYECKUX DJIEMEHTOB

Crenens okuciienus. CpaBHEHUE CTENEHU OKHUCJICHHS M BaJIeHTHOCTU. OmpesesieHue CTerneHu
OKHCJICHHUS DJJIIEMEHTOB B OuHapHbIX coeauHeHusx. CocrtaBienue GopMmyn OMHAPHBIX
COENMHEHHH, 001N CII0CO0 NX Ha3BaHMUIA.

bunapHble coelMHEHHS METAUIOB M HEMETAIJIOB: OKCUABI, XJIOPUIbL, CYIbGUAB WU TIp.
Cocrasienne ux ¢opmyn. BuHapHbIC COSTMHEHUS HEMETAJUIOB: OKCHJIBI, JIETYYHE BOJIOPOIHBIC
COCIMHEHMS, MX COCTaB W Ha3BaHudA. llpencraBurenu OKCHAOB: BOJA, YIVIEKUCIBIM Tas3,
HeramieHass u3BecThb. lIpencraBuTenn JE€Tydux BOIOPOAHBIX COEAMHEHUW: XJIOPOBOJOPON HU
aMMMaK.

OcHoBaHHUs, MX COCTaB W Ha3BaHusi. PacTBopuMocTh ocHOBaHUW B Bome. [IpeacraBurenu
IIEJIOYCH: THAPOKCUIBI HATpUs, Kaaus U Kaibius. [loHaTHe 00 MHIMKATOpax M KaueCTBEHHBIX
peakiusx.

Kucnotel, ux cocraB u HazBanus. Knaccudukarmus kucnot. [IpencraBurenu KUCIOT: cepHas,
consiHas, aszorHas. [lonstme o wmkane kuciorHocty (wkana pH). M3menenue oxpacku
WHUKaTOPOB.

Conm Kak MPOW3BOIHBIE KUCIOT U OCHOBAaHUM, MX COCTaB M Ha3BaHUs. PacTBOPHUMOCTH cojeil B
Bojie. [IpeacraBurenu coneii: XIopua HaTpusi, kKapOoHat u pocdar KaabIus.

AMop(dHBIE ¥ KPUCTAJUIMYECKHUE BEIIECTBA.

MexMmoneKynsapHble B3auMoAeHCTBUSL. TUIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT THUIOB KPUCTAIUNIMUECKUX PEIIETOK.

UYuctele BemiecTBa U cMecH. [IpuMepsl KUIKHUX, TBEPIABIX M ra3000pa3Hbix cMmeceil. CBolicTBa
YHUCTHIX BeIeCTB M cMmecell. Mx coctaB. MaccoBas m oObeMHas HOJHM KOMIIOHEHTA CMECH.
PacdeTsl, cBSI3aHHBIE C HCIIOJIBb30BAHUEM IOHITHS «IOMSI».

JMemoncTpauuu. O6pa3iibl OKCHIOB, KUCIOT, OCHOBaHUM U coyieil. Mojenu KpUCTaUTHYeCKUX
peIIeTOK XJIopuJa HaTpus, anMasa, okcuaa yriepoaa (IV). KucnorHo-menoynble WHANKATOPHI,
M3MEHEHHE MX OKPACKH B Pa3IMYHBIX cpefaxX. YHUBEPCATbHBIH WHIUKATOP U U3MEHEHHUE €ro
OKpackH B paznnuHbIx cpenax. [lkana pH.

JlaboparopHble onbIThl. (O3HakoMeHue co cBoWcTBamMM ammuaka. Omnpenenenne pH
pacTBOPOB KHUCIOTHI, Ienound U Boabl. Ompenenenue pH AUMOHHOTO ¥ sIOJOYHOTO COKOB Ha
cpese mnooB. O3HAKOMIIEHHE C KOJUIEKIHEHW colieil.O3HaKOMIIEHHE C KOJUIEKIMEH BEIIECTB C
pa3HbBIM THUIIOM KPUCTAJUIMYECKOW pemeTkd. W3rotopineHue Mopaeneld KpHUCTALTUYECKHUX
pemierok. O3HaKOMIIEHHE C 00pa31lOM TOPHOI MOPOABI.

IpakTuyeckne padorsl 2. [IpuroroBieHue pacTBopa caxapa U pacdeT €ro MacCoOBOM J0IH B
pacTBope

Tema 4. U3MeHeHNsl, NPOUCXOAsIIINE ¢ BeIECTBAMU

[TonsiThe sIBIEHUM, CBA3aHHBIX C U3MEHEHHSIMU, TIPOUCXOISIINMHU C BEIIECTBOM.

SIBneHus1, CBS3aHHbIE C UBMEHEHHEM KPUCTAINIMYECKOTO CTPOEHUS BEIIECTBA MPHU MOCTOSHHOM
ero cocraBe, — (Qusnueckue spieHUs. Dusmdyeckue SBICHUSA B XUMHUU: JUCTHILIAINA,
KPUCTAJTU3AIIMs, BEIMIAPUBAHUE U BO3TOHKA BEIIECTB, (PUIBTPOBAHUE U IEHTPU(PYTUPOBAHHUE.



SIBneHus1, CBA3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, — XUMUYECKUE peakuuu. [TpusHaku u
YCIJIOBHS IPOTEKAHUS XUMUYECKUX PEaKLUii. Beiienenue TeniaoTel U cBeTa — peakli TOPEHMS.
[TonsiTHE 006 K30 - ¥ SHAOTEPMHUUECKUX PEAKIIHSIX.

3aKOH COXpaHEHHsS MacChl BeHIECTB. XHMHYECKHE YpAaBHEHUSA. 3HAUYEHUE HWHIEKCOB U
ko3¢ ¢unentoB. CocrapieHne ypaBHEHUNH XUMUYECKUX PEAKIH.

PacueTsl 1o xuMruyeckuM ypaBHEHUSAM. PeleHune 3a1a4 Ha HaX0XK/I€HUE KOJIMYECTBA, MACChl WU
o0beMa MPOIyKTa PEakIiy 10 KOJMUYECTBY, Macce WM 00beMy MCXOIHOTO BeliecTBa. PacueTsl ¢
HCIIOJIb30BAaHUEM MOHATHS <(10JIs», KOIZIa HCXOAHOE BEIIECTBO JAHO B BUJIE PACTBOPA € 3aIaHHOU
MacCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA WIIA COAEPKUT OMPEACICHHYIO JOJII0 TPUMECE.
Peaknuu paznoxenus. I[lpencraBieHue o CKOpOCTM XMMHUYECKUX peakuuid. Karamusaropst.
®epmenTsl. Peakiun coenunenus. Katanurnueckrue U HEKaTaIMTUUECKUE PEaKLIMU, OOpaTUMble
u HeoOparuMble peakuuu. Peakiyu 3amenienus. P akTHBHOCTH METaJUIOB, €r0 MCIOJIb30BaHUE
JUIsL TIPOTHO3UPOBAHUSI BO3MOYKHOCTH IPOTEKAHUS PEAKLUN MEXIy METaUlaMU U KHCIOTAMH,
peaklMil BBITECHEHUSI OJTHUX METAJIOB U3 PacTBOPOB MX COJIEW OPYIMMH MeTauiamu. Peakiumn
oOMeHa. Peakium HelTpanuzauuu. YciaoBHsI NPOTEKAHMs peakluid oOMEHa B pacTBopax [0
KOHIIA.

Tunel XUMUYECKUX PEaKIUA HA IPUMEPE CBOWCTB BOIBI. Peakius pasinokeHus — JJIEKTPOJIU3
Bozbl. Peakuuu coeinHEHUs — B3aMMOCHCTBUE BOJbI C OKCUIAMU METAVIOB U HEMETAJIOB.
VYciioBue B3auMOJIEHCTBHSI OKCHIOB METAJUIOB M HEMETAJIJIOB € BOOM. [IoHATHE «TUAPOKCUABIY.
Peakuuu 3amemeHus — B3auMMOJAEWUCTBHE BOJBI ¢ MeTaulamMu. Peakuuu oOMeHa — THAPOIU3
BEILIECTB.

JemoncTpauuu. [Ipumepsl Gpu3nuecKkux sBICHUM: a) TUIaBlieHHE NapaduHa; 0) BO3rOHKa HOAA
Wi OCH30MHON KHUCIIOTBI, B) pPAacTBOPEHHE OKpAIICHHBIX coyiel; T) auddy3us TyIIHCTHIX
BEIIECTB C TOpsIICH JaMIOYKU HakanuBaHus. [IpuMepsl XMMHYECKHX SIBICHHI: a) TopeHue
marHusi, (ocdopa; 0) B3aMMOICHCTBHE COJITHOW KHCIOTBI C MpPaMOPOM HWJIM MEJOM; B)
nonyuyenue ruapokcuaa meau (Il); r) pacTBopeHue MOITYYEHHOTO THAPOKCHAA B KUCIOTaX; [)
B3aumosiericterue okcupa Meau (II) ¢ cepHoMl KMCIOTOM TpW HAarpeBaHUU; €) pa3IoKEHUE
nepMaHraHara KaJjus; 5k) pa3jIoKeHue MepoKCuaa

BOJIOpOJIa C IMOMOUIbIO JMOKCHAA MapraHia M Kartajasbl KapTrodens WM MOPKOBH; 3)
B3aMMOJIeHiCTBUE pa30aBICHHBIX KUCIIOT C METaJIaMH.

IIpakTuyeckue padorsl 3. [Ipu3HaKU XUMHUECKUX PEAKIUI.

Kontponbnas padora 3 o reme: «/3MeHEHMs, IPOUCXOAALIUE C BELIECTBAMM

Tema 5. PacTBopenue. PacTBopsbl. CBOIiCTBa PACTBOPOB JIEKTPOJIUTOB

PactBopenue kak ¢usmko-xumudeckuil npouecc. IToHaTue o rugparax U KpUCTAIIOTHIpaTax.
PactBopumocTs. KpuBble pacTBOPpUMOCTH Kak MOZAENIb 3aBUCHMOCTH PAaCTBOPUMOCTH TBEPIBIX
BELIECTB OT TeMIeparypbl. HacbllleHHbIE, HEHACBHIIEHHBIE M IEPECHILICHHBIE PACTBOPSI.
3HaueHne PacTBOPOB IS PUPOJIBI M CEITbCKOTO XO3MCTBA.

[ToHnsTHE 00 37EKTPOIUTUYECKON NUCCOLUAIMU. DNEKTPOIUTHI U HEIEKTPOIUTHL. MexaHu3m
JUCCOLMAIIMN 3JIEKTPOJIUTOB C PA3JIMYHBIM XapakTepoMm cBA3H. CTeneHb 3JIeKTPOIUTUYECKOU
nucconranu. CUIIbHBIE U CIIa0bIe SIEKTPOIUTHI.

OcCHOBHbBIE TIOJIOKEHHSI TEOPUU DIEKTPOIUTUYECKOW Juccouuanuu. VoHHBIE ypaBHEHUS
peaknuii. Peakiiun oOMeHa, uayime 10 KOHIA.

Knaccudukaius HOHOB U X CBOMCTBA.

Kucnorsl, ux xnaccudpukanus. Jluccommanms KHCIOT M HMX CBOMCTBa B CBET€ TEOPUU
ANEKTPOJIUTHYECKON  qucconuanuu. MosekynspHble ¥ HOHHBIE YpaBHEHHS peakUui.
B3aumozeiicTBue KHCIOT ¢ MeTallaMU. OJIEKTPOXMMHUYECKUN psJl HaNpsHKEHUM METaJuIoB.
B3aumopeiicTBue KUCIOT ¢ OKCHIaMH MeTallioB. B3auMonelcTBrue KUCIOT ¢ OCHOBAHUAMU —
peakius HeWTpanuzanuu. B3aumoneiicTBue KHCIOT ¢ coisMH. Mcmosnb3oBaHue TaOIUIIBI
PacTBOPUMOCTH I XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux Kiaccudukanus. Jluccouuanuss OCHOBaHMM M MX CBOWCTBA B CBETE€ TEOPUHU
ANEKTPOJIMTUYECKON auccolanui. B3anmonelcTBue ocHOBaHUM ¢ coiisiMu. Mcmosb3oBaHue



TaOMUIBI  PACTBOPUMOCTH  JJISl  XAPAKTEPUCTUKA  XUMHUYECKHUX CBOHCTB  OCHOBaHUHU.
BzauMoneiicTBue mienodye ¢ OKCUIaMHA HEMETAILIOB.

Conmn, uX JAWcCOLMAlMSI W CBOMCTBA B CBETE TEOPUHU DIEKTPOJUTUYECKOM JHUCCOILMALIUU.
B3auMoneiicTBue cosieli ¢ MeTajulaMu, OCOOCHHOCTH 3THX peakiuid. BzanMmopeicTBue coneit ¢
consimu. Mcnonp3oBaHue TaONMHIIBI PACTBOPUMOCTH JUISI XapPAKTEPUCTUKH XUMHUYECKHX CBOHCTB
coJreil.

O6o006menne cBeneHmi 00 OKCUIax, UX KIACCH(PHUKALMU 1 CBOMCTBAX.

I'enernueckue psapl MeTalla W HeMmeTauia. [eHeThyeckas CBA3b MEXIy KiaccaMu
HEOPTraHWYECKHUX BEILIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OmnpeneneHue cTerneHell OKUCICHHsI I 3JIEMEHTOB, 00pa3yroIIUX BEHIECTBA PA3HBIX KJIACCOB.
Peaknuu MOHHOTO OOMEHAa W OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIC peakuuu. OKUCIUTENh W
BOCCTAHOBUTENb, OKHUCJIIEHHE W BOccTaHOBJIeHHE. CoCTaBleHHE YpaBHEHUW OKHUCIUTEIIbHO-
BOCCTAHOBHUTEJILHBIX PEaKIIUi METOJIOM AJICKTPOHHOIO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB W HEMETAJJIOB, KHUCIOT M COJell B CBeTe
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKITUH.

JemoncTpauuu. BzaumoselictBre pacTBOpOB XJIopuia HaTpust U HUTpara cepedpa. [lomyuenue
HEpPaCTBOPUMOTO THAPOKCHIA M B3aUMOJICHCTBHUE €ro ¢ KUciIoTaMu. B3auMopeiicTBre KUCIOT ¢
OCHOBaHMsAMH. B3ammoneiicTBue KHCIOT C OKCHUJAMU MeETa/uioB. BzaumoneiicTBue KHUCIOT C
MeTayiaMu. BzanmMmoaeHcTBHE KHCIOT C COJIAMH. B3aumMonelcTBHE IIenodedl ¢ KHCIOTaMH.
BzamMmopgeiicTBrue Ienodeil ¢ OKCHAAMH HEMETaaoB. B3anmoaeHCTBHE IIEIOYEH C COJISIMH.
[Tony4yeHue W CBOMCTBA HEPACTBOPUMBIX OCHOBaHUWH. B3ammopelicTBHE OCHOBHBIX OKCHIIOB C
KHCIOTaMU. B3auMopeiicTBHe OCHOBHBIX OKCHUIOB C BOJOW. B3anmmonelcTBHE KHCIOTHBIX
OKCHJIOB C IIICJIOYaMH.

IIpakTuyeckne padoTbl 4. YCIOBUS TEUCHUS XHUMHMUECKUX PEAKIHMA MEXIy pacTBOpaMu
SJIEKTPOJIUTOB 0 KOHIIA.

5. Pemenne skcriepuMEHTANBHBIX 3aa4.

HToroBasi KOHTpPO/IbHAs padoTa 3a Kypc XumMuu 8 KJjacca

IIpeameTHbIMHM pe3yJbTaTaMHM M3y4YeHUs IpeaMeTra «XHUMUs» SBISIOTCS  CIEIYIOLIUE
YMEHHSL:
Tema: «BBenenue B xumuro. IIpeamer xumum»
BrinyckHUK HayduTcs:
» PackpbiBaThb CMBICII OCHOBHBIX TIOHSTHI: BEIIECTBO, XHUMHYECKHH  DIIEMEHT,
OTHOCHUTEJIbHAS aTOMHAsI U MOJIEKYJISIpHASI MacChl;
» Ha3bIBaTh XUMHUUYECKHE DJIEMEHTHI
» BBIYHCIIATH OTHOCHTEIBHYIO MOJCKYISPHYIO W MOJISPHYIO MAacChl BEIIECTB, a TaKXkKe
MAacCCOBYIO JIOJI0 XMUMHYECKOTO JIEMEHTA B COCAMHEHUSX I OLEHKU MX IMPAKTHUYECKOU
3HAYMMOCTH;
» coOIro1aTh MpaBuiia TEXHUKHA O€30MTAaCHOCTH MPH MIPOBEICHUH HAOIIOICHUN U OIIBITOB
BrInyCKHUK MTOTYYUT BO3MOKHOCTh HAyYHUThCS:
»  ONpeneNsTh POJib PA3IUYHBIX BEIIECTB B IPUPOJC U TEXHHUKE;
» XapaKTepu30BaTh METOJbI XHMHUECKOW Hayku (HaOrOIeHUE, CpaBHEHUE, SKCIIEPUMEHT,
M3MEPEHNE) U UX POJIb B MO3HAHUHU TPUPOJIBI
Tema: «KATOMBI XUMHYECKHX IJIEMEHTOB)
BrinyckHUK HayuuTcs:
» PackpbIBaTh CMBICT OCHOBHBIX ITOHSATHH: aroOM, W30TOIBI, XWMHUYECKass CBS3b,
AIEKTPOOTPULIATEIIBHOCTD;
» OObBICHATh (PU3UUCCKUI CMBICI TOPSIKOBOIO HOMEpa »JIIEMEHTa, HOMepa TPYIIIIbI,
HOMEpa Nepuoa;
» COCTaBJIATh CXEMBI CTPOCHHUS arOMOB TEpBBIX 20 AIIEMEHTOB IMEPUOIUICCKON CHCTEMBI
JI.1.MeHnpeneena;



>

pasinyarb BUABI XUMHUYECKON CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAaJICHTHYIO
HENOJISIPHYIO U METAJUIMYECKYIO;

n300pakarb 3JIEKTPOHHO-MOHHBIE (OPMYNBI BEHIECTB, OOPa30BaHHBIX XWMHUYECKHUMHU
CBS35IMM Pa3HOTO BHUJA.

BBIHYCKHI/IK MOJIYYUT BO3MOXKXHOCTb HAYYUTHCA:

>

>
Tema:

OCO3HaBaTh 3HAYCHHE TEOPETUYCCKUX 3HAHWHM JUIS NPAKTHYCCKOW JEATSIBHOCTH
YEJI0BEKA,;

OIMCHIBATh N3YYE€HHBIC 00BEKTHI KAK CHCTEMBbI, IPUMEHSIS JIOTHKY CHCTEMHOT'O aHaIn3a
«IIpocThie BelecTBa»

BoInyckHUK HayuuTCS:

>

>

KJIaCCI/I(I)I/II_[I/IPOBaTb XUMHUYCCKUC JBJICMCHTBI Ha MCTaJlJIbl, HCMCTAJJIbl, HWHCPTHLIC
3JICMCHTbI (FaSBI) AJIs1 OCO3HAHHUA BAXKHOCTU YIIOPAJOUYCHHOCTH HAYYHBIX 3HaHHﬁ;
BBIYHCIIATH KOJIMYCCTBO BCIICCTBA, 00beM UIIH MacCCy 110 KOJIMYCCTBY BCUICCTBA,

BBIHYCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYHUTHCA:

>

>

pa3BUBAaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTD, UCIIONb3Ys CPEACTBA YCTHOU U
MMCbMEHHOW KOMMYHHKAIUH NIPU paboTe C TEKCTaMU y4yeOHHMKA U JJOTIOJIHUTEIbHON
JUTEPATypOH, CIIPABOUHBIMU TaOJINLIAMH;

IPOSIBJISITH TOTOBHOCTD K YBa)KEHUIO MHOM TOYKU 3pEHUS NPU 00CYXKACHUH PE3yIbTaTOB
BBINOJIHEHHOH paboThI

Tema: «Coe)n/memm XUMHUYECCKHUX JICMECHTOB»»

BbInyCKHUK HAYYUTCS:

>
>

>

OTPEENATh CTENICHb OKHUCIICHUS DJIEMEHTA B COCTMHCHUSX

OHpGIlGJI?[TI) HpI/IHaI[JIe)KHOCTI) BCIICCTB K OHpGI[GJICHHOMy Knaccy H€0pFaHI/I‘-I€CKI/IX
BEIIIECTB;

pa3m/1anI) BKCHepI/IMeHTaJH)HO KHUCJIIOTBI " IlIéJIO‘-II/I, HOJII)?,YFICI) I/IHZII/IKaTOpaMI/I;
OCO3HaBaTh HEOOXOMUMOCTh COONIOACHHUS Mep O€30MacHOCTH TIpU OOpalleHuH C
KHCJIOTAMH U IEJIOYaAMHU.

BBISIBJISAITh 3aBUCHUMOCTh CBOMCTB BEIIECTB OT CTPOCHHS UX KPUCTAIIMYECKUX PEIIETOK:
HOHHBIX, aTOMHBIX, MOJ'IeKy.]'ISIpHI)IX, METANIMYECKUX

MIPUTOTOBIIATH PACTBOPHI C ONPEACIEHHON MacCOBOM J10J1€H paCTBOPEHHOTO BEILIECTBA;
COCTaBJATh (OPMYJIBI HEOPTraHWYECKUX COCIMHEHHM 10 CTENEeHsSM OKUCIEHUS
AIIEMEHTOB, a TaKXe 3apsjaM HOHOB, YKa3aHHBIM B TaOIUIlE PACTBOPHUMOCTU KHUCIOT,
OCHOBAHHH U COJIEH;

BBIHYCKHI/IK MOJIYYHUT BO3MOKXHOCTb HAYUUTLCH:

>

HCITIOJIB30BATh HpI/I06peTeHHBIe 3HAaHUA 1 YMCHUS B HpaKTI/IHGCKOfI JACATCIBHOCTH U
HOBCC,Z[HCBHOﬁ JKU3HU IJId ITPUTOTOBJICHUS PACTBOPOB SaHaHHOﬁ KOHICHTpAalH.

Tema: «M3MeHeHHs, IPOUCXOASIIIHE C BELIECTBAMMI
BrInTyCkHHMK HayquTCS:

>
>
>
>

[IPUBOJUTD IIPUMEPBI XUMUUYECKUX IIPOLECCOB B IIPUPOJIE;

1300paxarb CyITHOCTh XUMHUYECKUX PEaKLUi C MOMOLIbI0 XMMHUUECKUX YpaBHEHUM;
OOBSACHATH pa3IMyHbIE CIIOCOOBI KIACCUPUKAIIMY XUMUYECKHX PEeaKLInH;

MIPOBOJIUTH XUMHUYECKHE OTIBITHI U IKCTIEPUMEHTHI U OOBSICHITH UX PE3YIIbTaThI;

BLIHYCKHI/IK TOJIYYUT BO3MOXKXHOCTb HAYYUTHCA:

>
>

IMOHUMATh POJIb XUMHUUYCCKUX MMPOUCCCOB, MPOTCKAOIINUX B IIPHUPOIEC,
rpaMOTHO O6paH_IaTBC$I C BCIICCTBAMHU B HOBCCHHCBHOﬁ JKH3HU.

Tem: «PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1EKTPOJIHTOB
BrInyCKHMK HayqUTCS:
» pacKpbIBaTh CMBICT OCHOBHBIX TIOHSITHI: PAcTBOPHI, OSJIEKTPOJIUT W HEDJIEKTPOIHT,

QJICKTPOJIMTUYCCKAas JuccConranus; OKHUCIIUTCIb W BOCCTAHOBUTCIIb, OKHCICHHUC U
BOCCTAaHOBJICHHUEC



OOBSACHATH CYITHOCTh PEaKIUK HOHHOTO OOMEHa;

KJIacCU(PUITUPOBATH OKCUIBI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTHI M COJIU TI0 COCTaBY;
COCTABJISITh YPABHEHUS AJIEKTPOJIUTUYECKOM IUCCOLMAIMU KHUCJOT, IIEJIOYEH, COJIEH;
MOJIHBIE W  COKpAIIEHHBIE HWOHHBIC ypaBHEHHUS peakiuii oOMeHa; ypaBHEHUS
OKHCJIMTENBHO-BOCCTAHOBUTEIBbHBIX PEAKIIUN;

COCTaBJISITh YPaBHEHHUS PEAKIIM, COOTBETCTBYIOIIUX IOCIEIOBATEIHFHOCTH («IICTIOUKE))
MPEBPALLEHUI HEOPTAHUYECKUX BELIECTB PA3JIUYHBIX KJIACCOB;

Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEpHBIE JUIsI KaXIOTO W3 KJIacCOB
HEOPraHWYECKUX BEILECTB: KUCIOT, OCHOBAaHUM, COJIEH;

NPUBOJUTHL  TMPUMEPbl  pEaKlMi,  MOATBEPKIAOIIMX  XHMHYECKHME  CBOMCTBA
HEOPraHWYECKUX BEILECTB: OKCUI0B, KACIIOT, OCHOBAHUH U COJIEH;

COCTaBJISITh OKHUCIUTEILHO-BOCCTAHOBUTENNBHBIM OanaHC (I M3yYEHHBIX PEAKIUN) IO
MPEUIOKEHHBIM CXEMaM PEAKLHMH W ONPEAENSATh BEIIECTBO-OKUCIUTEID W BELIECTBO-
BOCCTaHOBUTEJIb B OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIX PEAKIIUSX;

» TPOBOJMTH J1a0OpPATOPHBIC OMBITHI, MOATBEPIKIAIOIINE XUMUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

BpInyCKHUK MTOTYYUT BO3MOKHOCTh HAyYUThCS:

» COCTaBJISITh MOJICKYJISPHBIC M IOJHBIC MOHHBIC YPABHEHHUS 1O COKPAIIEHHBIM HOHHBIM
YpPaBHEHUSM;

» TPUBOJUTH IPUMEPHI PEAKLUN, TOATBEPKIAIOIMINX CYIIECTBOBAHUE B3aUMOCBI3H MEXKIY
OCHOBHBIMH KJIACCaMU HEOPraHUYECKUX BEILIECTB;

» HCII0JIb30BaTh MPHUOOPETEHHBIC KITFOUEBbIC KOMIIETCHTHOCTH IPH BBITOJIHEHUH
MCCJIEI0BATENBCKUX TIPOEKTOB 110 U3YUYEHUIO CBOMCTB, CIOCOOOB MOJIYYCHUS U
pacro3HaBaHus BEIIECTB;

» BBIBISTH CYIICCTBOBAHWE T'CHETHYECKOW B3aMMOCBSI3M MEKIY BEIICCTBAMH B DSIIY:
MPOCTOE BEIIECTBO — OKCHUJ — TUJIPOKCU]] — COJIb;

9 kaacc

Beenenune. O0mas XxapakTepUCTHKA XMMHYECKUX 3JIEMEHTOB H XUMHYCCKUX pPeaKIuii
Hepuonnyecknit 3akoH u Ilepuoguyeckass cucrema xumuyeckux 3viemenros /. H.
MenpesieeBa

XapakTepucTHKa 3JIEMEHTA IO €ro MNOJIOXKEHHI0 B Ilepuoandeckoll cucTeMe XHUMUYECKUX
anemeHnToB J[. 1. MenneneeBa. CBoiicTBa OKCUIOB, KMCIIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUU
ANEKTPONUTUYECKON JTUCCOLUALIMU U OKUCIICHUSI-BOCCTAHOBIICHHUS.

[TonsiTie o0 mepexoAHbIX »HrneMeHTaX. AmdoTepHOCTh. [eHeTHdecKuid psal MEepexoTHOTO
2JIEMEHTA.

Ilepuognueckuit 3akoH u llepuonnueckas cucrema xumudeckux 3meMeHToB 1. M. Menzaeneesa.
XuMH4YeCKass OpraHnu3anusl KUBOM U HEXUBOU NPUPOABI. XMMHUUYECKUN COCTaB f]1pa, MAaHTUU U
36MHOM KOpbl. XHMMHUYECKHE DJJIEMEHTBl B KIETKax JKHUBBIX OpraHu3sMoB. Makpo- u
MHKPODJIEMEHTHI.

OO6o01mIeHrne cBeleHu O XUMHUYECKUX peakiusax. Kmaccudukaims XUMHYECKHX pPEaKIUil Mo
Pa3IUYHBIM TIPU3HAKAM: «YHCIO M COCTaB PEArupymolux H 00pa3yIoIIMXCsS BEUIECTBY,
«rermnoBoit  dpdexT», «HampaBlIeHUE», «U3MEHEHHE CTENEeHEeW OKHUCIEHUS JJIEMEHTOB,
00pa3ylomux pearupyronure BEIecTBay, «paszay, «MCIoNIb30BaHUE Karanu3aropay. [loHsaTue o
CKOPOCTH XUMHMUYECKOM peakiuu. DakTopsl, BIUSIOIIAE HA CKOPOCTh XMMHYECKHX PEAKLIMM.
Karanuzarops! u karanu3. UTHruOUTOpbl. AHTHOKCHIAHTHI.

JemoncTpanun. Pazmumunsie dopmer Tabmuist J[. M1.Menaeneea. Moaenu aroMOB 3JIEMEHTOB
1—ro mepuwomoB. Mopenb CTpoeHHsS 3€MHOTO Mmapa (MOTEpeYHBIM pa3pe3). 3aBUCUMOCTH
CKOPOCTH XMMHMUYECKOM pEaKIMu OT MPHUPOAbl PEarupyrolluX BEIIeCTB. 3aBUCUMOCTb CKOPOCTH
XAMHYECKOM pEaKIHH OT KOHIIEHTPAlUM PEarupyronux BEHIECTB. 3aBUCHUMOCTb CKOPOCTH
XUMUYECKOM peakuuu OT IJIOIIAAd CONPUKOCHOBEHHUSI PEAarupyrolluX BEHIECTB («KUISALIUN
CIIOM»).

Y VYV VYV
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Jlaboparopubie onbIThl 1. [TomyueHue ruzpokcuja LMHKA U HMCCIENOBAaHUE €r0 CBOMCTB. 2.
MonenupoBanne mnoctpoeHus Ileproguyeckoid CHCTEMBI XMMHUYECKHUX 3jeMeHToB /I,
N.Menneneesa

JInmarHocTuyeckasi KOHTPOJIbHas padora

Tema 1. MeTanbl

[Tonoxenne meraimoB B Ilepuoguueckoil cucreme xumuueckux anemeHToB [[. 1. Menneneesa.
Mertanmnudeckass KpPUCTAUTMYECKAsl pelIeTKa W MeTaUTUYecKas XWMHuYeckas cBsi3b. OOmue
¢dusnueckue cBoiictBa MetayioB. CIulaBbl, UX CBOWCTBAa M 3HAYeHHE. XHMMHUYECKHE CBOICTBa
METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE€ B CBETE UX IMOJIOKCHHS B AJIEKTPOXUMHUYECKOM Py
HaIpsHKEHUI METaJIOB.

Koppo3sust meTamoB u crnocoOsl 60ps0ObI ¢ Hell. Metamiel B npupoxae. OOmme crmocoObl Ux
MOJIy4YEHHUS.

O0masi XapakTepuCTHKA WMIEJOYHbIX MeTal10B. Metawsl B npupoze. O0mue crnocodbl ux
nosnyueHus. Ctpoenue aromoB. lllenouHele MeTamibl — MPOCThIE BellecTBa. BakHelmue
COCTMHEHUS IIEIOYHBIX METAJIOB —OKCHIBI, TUAPOKCHABI M CONMH (XJIOPUIBI, KapOOHATHI,
cynbdarbl, HUTpPaThl), WX CBOICTBA W MPUMEHEHHWE B HApOIHOM Xo3sicTBe. KanuiiHbie
ynoOpeHus.

O0mas xapakrepucTuka 3jeMeHTOB riaBHoi moarpymnnsl II rpymmbi. CTtpoeHue atomos.
[[lenouHo3eMenbHBIE  METaUIbl —  IPOCTble  BelllecTBa.  BaxHelmme  coelMHEHUs
[IEIOYHO3EMENIbHBIX METaNIOB — OKCHUJABI, TUIPOKCHUABI W CONU (XJOPHIBI, KapOOHATHI,
HUTPATHI, CYNb(]aTel, (hocdaTsl), HX CBOWCTBA U IPUMEHEHUE B HAPOTHOM XO35HCTBE.
Amomunuii. CtpoeHue aroma, (U3HUECKHe M XHUMHUYECKHE CBOWMCTBAa IMPOCTOTO BEIIECTBA.
CoenuHeHus amOMUHUS — OKCHJ M TUIPOKCH, X aM(pOTEpHBIN Xapaktep. Baxkuelue conu
amoMuHusl. [IpuMeHeHne amtOMUHUS U €r0 COeIMHEHUM.

Keneso. Crpoenne aroma, (u3MyecKkue M XUMHYECKHE CBOMCTBAa IMPOCTOrO BEIIECTBA.
I'enetnueckue psnapl Fe2+ u Fe3+. Baxuneilimme conu »kene3a. 3HAu€HHE XKejle3a U €ro
COEIMHEHUH JJIsI IPUPOABI U HAPOAHOTO XO3SIMCTBA.

JemoncTpanun. OOpa3ipl MIENOUYHBIX U MIEJIOYHO3EMENbHBIX MeTauioB. OO0pasibl CIUIaBOB.
B3anmopeiictBue pacTBOPOB KHMCIIOT U COJEN ¢ MeTauiaMmu. [lomydeHue rugpokcnia amroMUHUS
U UCCIENOBAaHHUE €ro CBOWCTB. B3amMopeincTBue jxene3a C CONAHOW Kucinorou. llomydyenue
ruapokcuioB xxenesa (I1) u (III) u nu3ydyenne ux cBONCTB.

IIpakTnyeckne padorsl. 1. OcyliecTBieHHE LENOYKM XUMHYECKMX IIPEBpAIleHHN. 2.
[Tomyuenue u cBoilcTBa coenvHEeHUN MeTaysioB. 3. PemieHue sKcneprMEHTAlbHBIX 3a/ad Ha
pacno3HaBaHKE U MOTYYEHUE COTUHEHUI METaIIOB.

Kontpoabnas padora Nel no teme : Metannsl»

Tema 3. HemeTaninbl

OO0miass XapakTepucTHKa HEMETaUIOB: moioxkeHue B [lepuoanueckoil cucTteMe XMMHUYECKHX
anemeHToB JI. 1.MeHaeneena,

0COOEHHOCTHU CTPOEHUS aTOMOB, AIEKTPOOTpUIaTeIbHOCTh (D0) Kak Mepa «HEMETAJUIMYHOCTH,
pan 20. Kpucrainmyeckoe CTpPOCHHE HEMETAIJIOB — TMPOCTHIX BEIIECTB. AJUIOTPOINHS.
®uznyeckre cBoicTBa HeMeTalIoB. OTHOCUTENBbHOCTh MOHATUH «METaJ» U «HEMETaJLD».
Bopopon. Ilonoxxenne Bomopona B Ileprogumueckoid cucreMe XUMUYECKUX 3nemeHtoB J[. .
MenneneeBa. CtpoeHne aroma U MoJieKynbl. DU3MYecKre U XMMUYECKHE CBOMCTBA BOJIOPOAA,
€ro MOoJIyYeHHE U IPUMEHEHHE.

Bopa. Ctpoenne monekynsl. BogopoaHas xumuueckass cBsi3b. PU3HMYECKHE CBOMCTBA BOJBI.
AHomanuu cBoMCTB Boabl. [unpodunsabie u ruapodoOHbIe BemecTBa. XUMUUECKUE CBOWCTBA
Bonbl. KpyroBopor Boasl B mpuponme. Bomooumcrtka. Aspanmsi Boabl. BeITOBBIE (GUIBTPHI.
MunepanbHble BoAbl. [lucTuiminpoBaHHas BOja, €€ MOJIy4eHHE U IPUMEHEHHE.

O0mas xapakrepucTuka rajoreHoB. Ctpoenne aromoB. [IpocTeie BemiecTBa WU OCHOBHBIE
COCMHEHUS TaJlOTeHOB, UX CBoOWcTBa. Kparkue cBemeHus o xiope, Opome, (rope u uofe.
[IprMeHeHre raJoreHoB U UX COEAMHEHU B HAPOJTHOM XO3SIMCTBE.



Cepa. CtpoeHue aroma, ajjIOTPONUs, CBOMCTBA M NMPUMEHEHHE POMOMYECKOH cepbl. OKCHABI
cepol (IV) u (VI), ux momydenue, cBoiictBa u npuMmeHeHue. CepHas KUCJIOTa U €€ COJIM, UX
IIPUMEHEHNE B HAPOJIHOM X03s11cTBe. [Ipon3BOACTBO CEPHOM KHUCIIOTBHI.

A3ot. CTpoeHre atomMa MU MOJIEKYJbl, CBOWCTBAa MPOCTOrO BellecTBa. AMMHAK, CTPOCHHE,
CBOICTBa, mojiyueHre U npumeHeHue. Conu aMMOHMSI, UX CBOMCTBA U NpuMeHeHue. OKCUAbI
azota (II) m (IV). A3oTHas Kuciora, €¢ CBOWCTBAa M TNpUMEHEeHHe. HuTparsl U HUTPHUTHI,
npo0JieMa uX COJCPXKaHUS B CEITbCKOX03SICTBEHHOM MPOIYKIINH. A30THBIC YIOOpEHUSI.

®ocdop. CtpoeHne aroma, auIOTPOIHs, CBOWCTBAa Oemoro W KpacHoro Qocdopa, wux
npumenenne. OcHoBHblE coenuHeHus: okcun ¢ocdopa (V) u oprodocdopHas Kuciora,
docdarer. DochopHbie ynoOpeHHsI.

Yraepoa. Ctpoenue aroma, aIOTPOIUs, CBOMCTBa Moaudukanui, npuMeHeHue. OKCUABI
yrnepona (II) m (IV), ux cBoiictBa u npumeHeHune. KapOOHAThI: KaJbIUT, Coia, IMOTAIl, HUX
3HAYEHUE B MPUPOJIE U KU3HU YETIOBEKA.

Kpemunii. CtpoeHue aroma, KpUCTAUIMYECKUM KPEMHHM, €ro CBOMCTBA U NpuMeHeHue. OKcu
kpemuus (IV), ero npupoanbsie pa3HOBUIHOCTH. CHIIMKAThl. 3HAYECHUE COCAMHEHUN KPEMHHUsS B
YKUBOW U HexXHUBOU mpupoe. [ToHsATHE 0 CHIIMKAaTHOW MPOMBIIIIEHHOCTH.

demoncrpaumu. [lonyuenue u pacno3HaBanue Bojopoaa. KauecTBeHHas peakuus Ha
raJIOreHUI-UOHBL.. B3anMoelicTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C ME/IBIO.
JladopaTopHble onbIThl. (O3HaKoMJIeHHE C COCTaBOM MuHepainbHOM Boabl. 30. CpolicTBa
pa30aBiIeHHOI cepHON KUCIOTHL. M3ydeHue cBoiicTB ammuaka. Pacrio3HaBanue cosneii aMMOHUS.
Topenne docdopa Ha Bo3ayxe m B kuciopoze. PacmosnaBanme ¢ocdaron. [openue ymis B
kucnopoze. [lepexon kapOoOHATOB B THAPOKAPOOHATHI.

IIpakTyeckne padorbl. 4. PemieHue sKcnepuMeHTalbHbIX 3agady no Teme «lloarpynna
kucioponay. 5. [lonmyuenue, cobupanue u pacrio3HaBaHUE T'a30B.

KonTpoabnas padora Ne2 o treme : Hemerambi»

Tema 5. O0o0menne 3HAHMH MO XMMHH 32 Kypc OCHOBHOHM mKoJubl. IloaroroBka k
rocyrapcrseHHoi uroropoii arrecrauuu (I'MA)

Ilepuognueckuit 3akoH u Ilepuognyeckas cucrema xumuueckux sneMeHToB Jl. M1.Menneneesa.
®u3NYeCKUd CMBICIT TOPSAKOBOTO HOMEpAa JJIEMEHTa, HOMEpPOB TEpHoJa M TPYIIIHL.
3aKOHOMEPHOCTH HM3MEHEHUsI CBOMCTB 3JIEMEHTOB M HUX COCIUWHEHUN B MEPUOAAX U TPYIIax B
CBETE MPEACTABIECHUI O CTPOEHUH aTOMOB 3JIeMEHTOB. 3HaueHue [leproanyeckoro 3akoHa.
Bunabl XMMHUYECKMX CBS3€M M THUIBI KPUCTANIMYECKHX PEIIETOK. B3auMOCBsI3b CTpOEHHS U
CBOMCTB BEILECTB.

Knaccudukamuss XUMHUECKMX peakuuid MO pPa3IUyHbIM MpU3HAKaM (YHCIO H COCTaB
pearupyomux 1 o0pa3youMxcsl BeleCTB; HAIMYME TpaHULIbl pasjena (a3; TemioBoi 3G ¢eKT;
W3MEHEHUE CTENEeHEeM OKUCIEHUsS aTOMOB; UCIHOJIb30BAaHUE KaTalu3aTopa; HarpaBlIeHUE
npotekanus). CKOpOCTh XMMHUYECKUX peakiuid 1 (akTopsl, Biaustomue Ha Hee. OOpaTUMOCTh
XUMHUYECKUX PEaKIUi 1 CIIOCOObI CMEIIEHHS] XUMUYECKOTO PABHOBECHS.

[IpocTeie W ciOXHBIE BemecTBa. MeTalibl U HEMETaUlbl. [ eHeTHYecKue psapl MeTala,
HEMeTallla W TMepexogHoro Mertamia. OKCUABl W THUAPOKCHABI (OCHOBaHHS, KHUCIOTHI,
amdoTepHbIe TUAPOKCUIBI), cosi. VX cocTaB, kiaccudukaius u 001me XuMHYECKHEe CBOMCTBA B
CBETE TEOPUH IIEKTPOTUTUUECKOMN TUCCOLUALINU.

HUrorosasi KOHTpoOJIbHAsA padoTa 3a Kypc XuMuHM 9 Kiacca

Ilnanupyembie pe3yabTaTbl 00y4eHHS:

BeinycKkHMK HAy4YUTCH:

* OTIHCHIBATh CBOMCTBA TBEPABIX, KUAKHX, Ta3000pa3HbIX BEIIECTB, BBIACISSA UX CYIIECTBEHHBIE
MIPU3HAKY;

* XapaKTepU30BaTh BEUIECTBA M0 COCTABY, CTPOCHHIO U CBOICTBAM, YCTAHABIUBATh IPUYNHHO-
CJICICTBEHHBIC CBSI3U MEXy JTaHHBIMHU XapaKTePHUCTUKAMH BEIIECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATUN «aTOM», «MOJIEKYJIa», «XUMUYECKUI
AIIEMEHTY, «IIPOCTOE BEIIECTBOY, «CIIOKHOE BEILIECTBOY, «BAJIEHTHOCTbY, UCIIONIb3Ys 3HAKOBYIO
CHUCTEMY XUMHH;



* 1300pakaTh COCTAB MPOCTEHUIIINX BEIIECTB C MOMOILBI0 XUMUYECKHX (POPMYI U CYLTHOCTh
XUMHUYECKUX PEAKLUH C IOMOILIBI0 XMMUYECKUX YPaBHEHUM;

* BBIYUCIIATH OTHOCUTENIbHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, a TAKXKE MaCCOBYIO
JIOJII0 XMMHUYECKOTO IEMEHTA B COCAMHEHMSX JJI OLICHKH UX IPAKTUYECKON 3HAYMMOCTH;

* CpaBHUBATb 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCIIOTBI, COJIH;

* KJIacCU(PULIMPOBATh OKCUIBI 1 OCHOBAHUS 110 CBOMCTBAM, KMCIIOTBI U COJIU 110 COCTaBY;

* [I0JIB30BATHCS J1TAOOPATOPHBIM 000PYIOBAHUEM U XMMHUYECKOH MOCYI0M;

* IPOBOJUTH HECJIOKHBIE XUMUYECKHE OIBITHI ¥ HAOIIOACHUS 32 U3MEHEHUSIMU CBOMCTB BEILECTB
B IIpoIlecce UX MPEeBpaIleHHit; COONI0AATh MpaBuiia TEXHUKHA O€30MaCHOCTH MPH MPOBEICHUH
HaOIIOICHUH U OIIBITOB,;

* pa3auy4aTh 3KCIEPUMEHTAIBHO KUCIIOTHI U IIEI0UH, IIOJIb3YACh HHIUKATOPaMHU; OCO3HAaBaTh
HEOOX0IMMOCTh COOJIOICHUS Mep OE€30IIaCHOCTH P 0OpaIlEHUH ¢ KUCIOTaMH U LIEJI0YaMH.

* pacKpbIBaTh CMbICI Itepuoandeckoro 3akona Jl. 1. Menaeneesa;

* ONMCHIBAThH M XapaKTepU30BaTh TAOINYHYIO (HOpMY NEPUOJUUECKON CHCTEMbl XMMUYECKHX
AJIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SAJIEP U PACIIPEAEICHUE YUCIIA MNIEKTPOHOB 110 IEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHUX AJIEMEHTOB MaJjbIX MIEPUOJOB EPUOANUECKON CHUCTEMBI, a TAKXKe
KaJus U KaJIbLIUs;

* pa3nuy4arh BUAbI XUMUYECKON CBSA3M: HOHHYIO, KOBAJIEHTHYIO MOJIAPHYIO, KOBAJIEHTHYIO
HENOJSIPHYIO U METAJUIMYECKYIO;

* 1300pakaTh AEKTPOHHO-MOHHBIE (POPMYJIBI BEIIECTB, 00PA30BAHHBIX XUMHUUECKUMH CBSI3SIMH
pa3HOro BUIA;

* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIUIMUECKUX PEIIETOK:
VOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUINYECKHUX;

* XapaKTepU30BaTh XMMUUECKHE IEMEHThI U X COEAMHEHNS HA OCHOBE TOJI0KEHUSI SJIEMEHTOB
B IIEPUOAMUYECKOM cHUCTEME U 0COOEHHOCTEH CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUEHUE MEPUOUUECKOT0 3aKOHA U
NEepUOJMUECKON CUCTEMBI XUMUYECKUX 31eMeHTOB . 1. MeneneeBa; * 0ObSICHATh CyTh
XUMHYECKHUX MPOLECCOB U UX MPUHLIUIHUAIBHOE OTIINYUE OT PU3NUECKUX;

* Ha3bIBaTh MPU3HAKHU U YCIOBUS NPOTEKaHUS XUMUYECKUX PEAKLIN;

* YCTaHaBJIMBATh MPUHAJUIEKHOCTh XUMHUUECKOHN peakluy K ONpeesIEHHOMY THUILY 110 OJTHOMY U3
KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) 10 YUCITy U COCTaBY MCXOJHBIX BELIECTB U MPOIYKTOB
peakiuu (peakiuu COeTUHEHUS, PAa3JIOKESHHS, 3aMelIeHUsI 1 00MeHa); 2) 0 BBIACICHHUIO UITH
MOIVIOUICHHUIO TETJIOTHI (peakuy SK30TePMUUYECKUE U HHIOTEPMUYECKHE); 3) IO U3MEHEHUIO
CTETNEHEW OKUCIEHMSI XUMHUUECKHUX JIEMEHTOB (PEAaKIIMN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE);
4) mo obparuMocTH Tporecca (peakiiuu 00paTUMbIe U HEOOpaTUMBbIE);

* COCTaBJISITh YPABHEHUSI ANEKTPOIIUTUUECKON TUCCOLMALIMN KUCTIOT, II€JI04YeH, CoJeil; MOTHbIE U
COKpAIllEHHbIE HOHHBIE YPABHEHUS peakiuil oOMeHa; ypaBHEHHs OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIHIA;

* IPOrHO3UPOBATh MPOIYKThl XUMUUYECKUX PEAKIUN 10 (hopMyliaM/Ha3BaHHUSIM MCXOAHBIX
BEIIECTB; OIPe/IesTh HCXOAHbIE BelllecTBa Mo (hopMyaam/Ha3BaHUAM MIPOAYKTOB peaKIy;

* COCTaBIATh YPaBHEHHsSI PEaKIMii, COOTBETCTBYIOIIUX MTOCIIEI0BATEIbHOCTH («IIETIOUKE)
MpEeBpaleHU HEOPraHMYECKUX BEIIECTB PAa3IUNYHBIX KJIACCOB;

* BBISIBJIAITH B IIPOLIECCE IKCIIEPUMEHTA PU3HAKH, CBUIETEIBCTBYIOINE O IPOTEKAHUHU
XUMUYECKOMN peaKkuu;

* [IPUTOTOBJIATH PACTBOPHI C OIIPEAEIEHHON MAaCCOBOU J10JIEH PACTBOPEHHOIO BEIIECTBA;

* ONPENENSITh XapaKTep CPe/ibl BOAHBIX PACTBOPOB KUCIIOT U HIENOYEH 110 N3MEHEHUIO OKPACKH
WHIUKAaTOPOB;

* POBOAMTH KAYECTBEHHBIE PEAKIINH, TOATBEPKAAIOIINE HATUUME B BOJHBIX PacTBOpPAX BEIECTB
OTJEJIbHBIX HOHOB

* ONPENENSITh MPUHAIICKHOCTh HEOPTaHUYECKUX BELIECTB K OMHOMY M3 U3yUEHHBIX
KJIACCOB/TPYII: METAJJIbl U HEMETAIIJIbl, OKCH/IbI, OCHOBaHMSI, KUCIIOTHI, COJIH;



* COCTaBIATH (POPMYITBI BEIIECTB 110 UX HA3BAHUSM;

* ONPEAEIATh BaJICHTHOCTb U CTEIIEHb OKHCIICHHS JJIEMEHTOB B BEIIECTBAX;

* COCTaBIATH (POPMYIIBI HEOPTraHUYECKMX COSAMHEHUH 10 BaJICHTHOCTSIM M CTETICHSM OKHCIICHHUS
3JIEMEHTOB, a TAK)Ke 3aps/laM HOHOB, YKa3aHHBIM B TaOJIMIE pACTBOPUMOCTHU KUCIIOT, OCHOBAaHHUM
U COJIcii;

* O0BACHSTH 3aKOHOMEPHOCTH N3MEHEHUS (PU3NYECKMX M XUMUUYECKUX CBOWCTB MPOCTHIX
BEIIECTB (METAJJIOB U HEMETAJIOB) M X BBICIIUX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMHU
BTOPOI'O U TPETHETO NEPUOIOB;

* Ha3bIBaTh OOIME XUMHUYECKUE CBOICTBA, XapaKTEPHBIE AJIsi TPYII OKCHIOB: KUCIOTHBIX,
OCHOBHBEIX;

* Ha3bIBaTh OOIME XUMHUYECKUE CBOICTBA, XapaKTEPHBIE IS KXKJOTO U3 KJIACCOB
HEOPraHMYEeCKUX BELIECTB: KMCIIOT, OCHOBAaHUM, COJIeH;

* IPUBOJUTH IIPUMEPBI PEAKIINH, TOATBEPKAAOIINX XUMUYECKNE CBOWCTBA HEOPTAHUYECKUX
BEILIECTB: OKCUJIOB, KUCJIOT, OCHOBAaHUMH U COJIEH;

* OIIPEIENISATh BELIECTBO-OKUCIUTEND U BEILIECTBO-BOCCTAHOBUTEID B OKUCIUTEIBHO-
BOCCTAHOBMTENbHBIX PEAKILINSAX;

* COCTaBJISITh OKMCIUTEIbHO-BOCCTAHOBUTENBbHBIN OanaHcC (1)1 U3Y4YE€HHBIX Peakuil) 1o
IPEJIOKEHHBIM CXEMaM PEaKIMi;

* IPOBOJUTH Ja0OPATOPHBIE OMBITHI, TOATBEPKAAIOIINE XUMHUECKUE CBOMICTBA OCHOBHBIX
KJIACCOB HEOPIaHWYECKHUX BEILECTB;

BbINyCKHMK NMOJYYUT BO3MOKHOCTH HAYUYHTHCSH:

* PaMOTHO 00paIaThCs C BEIIECTBAMH B IOBCETHEBHOM JKU3HU;

* 0CO3HaBaTb HEOOXOIMMOCTb COOJIIOIEHNUS ITPABHII IKOJIOIMUECKH O€30I1aCHOTO MOBE/ICHUS B
OKpY’KarOLEH PUPOIAHON CpeLie;

* IOHUMATh CMBICII U HEOOXOJMMOCTh COOTIONCHNUS IPEATUCAHIMA, TIPEAIaracMbpIX B
MHCTPYKLHUAX 10 UCHOIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHHU U JIp.;

* HCII0JIb30BaTh IPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHTHOCTH IIPH BBIIIOJHEHUU
UCCIIEIOBATENILCKUX MTPOEKTOB M0 N3YYEHHIO CBOMCTB, CIIOCOOOB MOMYyYEHHS U PACIIO3HABAaHUS
BEIIIECTB;

* pa3BMBAaTh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEACTBA YCTHOW U MUCbMEHHON
KOMMYHHKAIMH NpU paboTe C TEKCTaMU yuyeOHHUKA U TOTIOJTHUTEIbHON JIUTEpaTypoil,
CHPAaBOYHBIMH TAOJIUIIAMH, IPOSBIISITH TOTOBHOCTh K YBOKEHHIO MHOM TOUKH 3pEHHs ITPH
00CYXXI€HUH PEe3yIbTaTOB BBIIIOJTHEHHON pabOThI;

* 00BEKTUBHO OLIEHUBATh HH(OPMALIMIO O BEIIECTBAX U XUMHUYECKUX MpoLeccax, KpUTUIECKH
OTHOCHUTKCS K IICEBIOHAYYHON MHPOPMAILINU, HET0OPOCOBECTHOM peKiiaMe, Kacaroueics
VICIIOJIb30BaHMS PA3JIMYHbIX BELIECTB.

* 0CO3HaBaTh 3HAYCHUE TEOPETUUECKUX 3HAHUH JUIsl TPAKTUUECKOH IE€ATEIbHOCTH YEJIOBEKa;

* ONMCHIBATh U3YyYE€HHbIE OOBEKTHI KAaK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOI'0 aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOANUECKON CUCTEMbI XUMUYECKUX JIEMEHTOB IS
0OBSICHEHUSI U TIPEABHJICHHSI CBOMCTB KOHKPETHBIX BEIECTB;

* pa3BHUBaTh UH(OPMAIIMOHHYIO KOMIETEHTHOCTh IIOCPEACTBOM YIITYOJIE€HHUS 3HaHUI 00 HCTOpUn
CTaHOBJIEHUS] XUMUYECKOW HAyKH, €€ OCHOBHBIX MOHATUH, IEPUOJUYECKOTO 3aKOHA KaK OJHOTO
U3 BOKHEHIINX 3aKOHOB MPUPOBI, @ TAKXKE O COBPEMEHHBIX JOCTHKEHHUSIX HAyKU U TEXHUKU.

* COCTaBJIATh MOJIEKYJISIPHBIE U TIOJHBIE HOHHBIE YPABHEHHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTH MPUMEPBI PEAKIINM, TOATBEPKAAIOIINX CYIIECTBOBAHNUE B3aUMOCBS3H MEXKAY
OCHOBHBIMH KJIaCCaMH HEOPTaHMYECKHUX BEIIECTB;

* IPOTHO3UPOBATh PE3YJAbTAThl BO3JICHCTBUS Pa3IMUHBIX (AaKTOPOB HA U3MEHEHUE CKOPOCTH
XUMUYECKOMN peaKkuu;

* IPOTHO3UPOBATh PE3YAbTAThI BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB HAa CMELCHHE XUMUYECKOTO
paBHOBECHS.

* IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHMS;



* MPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTEIBHBIC U BOCCTAHOBUTEIILHEIE
CBOMCTBA C yU4ETOM CTETICHEH OKUCIICHHS JIEMEHTOB, BXOIAIINX B €r0 COCTAaB;

* BBISIBJISITH CYIIIECTBOBAHHME T'€HETUYECKOM B3aUMOCBSI3U MEXK/y BEIIECTBAMHU B PAJIY: POCTOE
BEIIECTBO — OKCHJl — THAPOKCHU]] — COJIb;

* OPraHU30BbIBATh, IPOBOJIUTH YUCHHUUECKUE TPOEKTHI [0 UCCIIEIOBAHUIO CBOMCTB BEILIECTB,
MMEIOIIHNX BKHOE MPAKTHIECKOE 3HAUYCHHE.



