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I. Ilhanupyembie pe3ybTaTbl OCBOCHHS Y4eOHOI0 npeamera

JIMYHOCTHBIMH Pe3y/IbTAaTAMM H3Y4YeHHsA npeaMeTra «XHuMHsA» B 8 Kjacce ABIAIOTCS
CHIE/LYIOLLHE YMEHUS:
0CO3HABaTh €IMHCTBO H LENOCTHOCTb OKPY/KAIOLEr0 MHPA, BO3MOKHOCTH €r0 NIO3HABAEMOCTH H
00BACHUMOCTH Hd OCHOBE JIOCTHIKEHUN HAYKH;
MOCTENEHHO BBICTPaWBaTh COOCTBEHHOE [ETIOCTHOE MHPOBO33pEHHE: 0CO3HABATh MOTPEOHOCTD U
FOTOBHOCTb K CaM000pa30BaHHIO, B TOM YHCIIE U B PAMKaX CaMOCTOATEIbHOH JEATE/IbHOCTH BHE
LIKOJIBI;
OLICHMBATh JKH3HEHHBIC CHTYALMH C TOUKH 3peHHs O6e3onacHoro oOpasa >KM3HH U COXPaHEHHS
310pOBbS;
OLIEHMBATb IKOJIOTHHUECKHI PUCK B3aHMOOTHOLUICHHI! YEI0BEKa U [IPUPOJIbI;
(OpMHPOBATE IKOJOIMHECKOE MBILIJIEHHE: YMEHHE OLIEHUBATL CBOIO JEATEIBHOCTD H MOCTYIKH
JAPYTHX J10/1eH € TOUKH 3PEHUS COXPAHEHUS OKPYIKAIOLIEH Cpe/ibl - rapaHTa XKH3HH H
Ouiaronosyuus JitoJied Ha 3emiie.
JIMMHOCTHBIMH Pe3y/IbTATAMH U3Y4YEHHUs npeaMeTa « XumMus» B 9 Kiacce ABIAIOTCA
CIICAYIOUIHE YMEHHS:
[TocTeneHHo BbICTpauBaTh COOCTBEHHOE LIEJI0CTHOE MHPOBO33PEHHE:
— 0CO3HABATh COBPEMEHHOE MHOT000pa3He THIIOB MUPOBO33PEHH, OOIIECTBEHHBIX,
PEJIMIMO3HBIX, ATEUCTHHECKHX, KYJIbTYPHbIX TPaAULIMHA, KOTOPbIC ONPEAC/IAIOT Pa3sHbIE
00BACHEHHUS MTPOHCXOAUIETO B MUPE;
— ¢ y4€TOM 3TOr0 MHOr000pasus MOCTENEHHO BbIpabaThiBaTh CBOM COOCTBEHHBIE OTBEThHI Ha
OCHOBHBIE JKHU3HEHHBIE BOMPOCHI, KOTOPBIE CTABHT JIMYHBIN KH3HEHHBIH OIBIT;
— YYMTbCS [IPU3HABATH IPOTHBOPEUMBOCTL M HE3aBEPLUIEHHOCTb CBOMX B3IJIAJ10B Ha MU,
BO3MOXHOCThH HX U3MEHEHHUS.
YUuuTbCA HCMOAL30BATh CBOM B3IUISAAbI HA MUP JUT O0OBICHEHHA Pa3IMYHBIX CUTYALIHH, PEeLIeHUA
BO3HHKAIOLMX MPOOJIEM H H3BJICHEHHS KH3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM HHTEPECHI, HAXOAUTb M U3y4aTb B yueOHHUKAX 10 PpasHbIM [IPEeAMETaM
marepuan (M3 MaKCUMyMa), UMEHOLLHMH OTHOLLEHHE K CBOMM HHTEpECaM.
Hcnons308aTh CBOW MHTEPECHI /Ui BbiGOpa MHAMBHLYalbHON 00pa30BaTelbHON TPAEKTOPHH,
MOTEHHAIBHOM Oynyiei mpohecCHu U COOTBETCTBYIOIIETO NMPOGHILHOTO 00pa3oBaHHs.
[TpnobperaTh ONBIT y4acTUs B A€NaX, MPUHOCAIIHX MOJb3Y JIOAAM.
YYHTbCS CAMOCTOSITEIbHO BbIOHPATH CTHJIb MOBEASHUS, PUBLIUKH, 0OecneunBarolne
Oesonacublit 00pa3 IKHU3HU U COXPAHCHHE 3/10POBbS — CBOET0, @ TaK#ke OJNIM3KUX JTI0ACH H
OKPYKaKOLIHX.
YuuThest CAMOCTOATENILHO MPOTHBOCTOATH CHTYALIMAM, POBOLMPYIOLIHM Ha MOCTYIKH,
KOTOpbIE YIPOKaIOT 0€30MacCHOCTH U 3I0POBBIO.
Beibupars NOCTYNKH, HaLlEIEHHBIE HA COXPAHEHHE U DEepeHOE OTHOIIEHHE K TIPUPOJE,
0c00eHHO kHBOi1, H30eras MPOTHBONOJIOKHBIX ITOCTYIKOB, [IOCTENEHHO Y4ach U OCBaHBas
CTpaTernio paHoHaILHOrO MPUPOAONOIb30BAHHS.
Yuutbes yoexkaaTh Apyrux aio1eit B He0OX0AMMOCTH OBJIaZIEHHs CTPAaTErHen PallMOHaIbHOIO
MPUPOAOTIONB30BAHUSL.
Mcrnonb30BaTh 3K0JIOMMUYECKOe MblLJIGHHE 118 BblOopa cTpaTerni cOOCTBEHHOTO MOBEAEHHS B
KayeCTBE OJHOH M3 LEHHOCTHBIX YCTAHOBOK.

MeTanpeaMeTHBIMH Pe3yJIbTaTAMH H3YUYeHHA Kypca «XuMHus» aBiasercs GopMUpoBaHHe
YHUBEpCaIbHBIX yueOHbIX aeicTauit (YVY ).

Peryngrusubie YVY/I:

8-ii knace

CamocroaTensHo oOHapyxkuBate W (GopmyaupoBaTh yueOHyw npobiemy, onpeaensrhb
e yueOHoH AedaTebHOCTH, BEIOHPATh TEMY MPOEKTa.

BolaBurats Bepcuy pelerus npobieMsl, 0CO3HABATh KOHEUHbIH PE3ybTaT, BHIOUpATH U3
TIPE/UTOKEHHBIX H HCKATh CAMOCTOATENBHO CPEACTBA AOCTHIKEHUS LEJIN.

CocraBisaTh (MHAXBUAYAJILHO WM B IpYyIIeE) MaH peiieHus npobiembl (BbINOIHEHHS




PaBoras no nnany, cBepATh CBOM JEHCTBHS C LEBIO U, IPH HEOGXOAMMOCTH, HCTIPABIIATH
OIIMOKH CaMOCTOSTENIBHO.

B nmanore ¢ yuntenem coBepmICHCTBOBATH CAMOCTOATENBHO BhIPAGOTAHHbIC KPUTEPHH
OLIEHKH.

9-i knace

CamocToATenbHO  00HapyHBaTh W (POPMYJIHPOBAaTH MpolieMy B KJIACCHOM W
HHIMBHYaJIbHOH y4eOHOH e TeNbHOCTH.

BebiaBurats Bepcun pemenus npobiemsl, 0CO3HABATH KOHEUYHbIH PE3yNbTaT, BRIGHPAThL U3
MPEANOKEHHBIX H UCKATh CAMOCTOATENILHO CPEACTBA JOCTHKEHHS LIEH.

CocTaBiaTe (MHAMBHAYaTBHO WIIM B TPYIIE) IJ1aH PElIeHHs NpoGieMbl (BBITOIHEHHS
NPOEKTa).

ITonGupars k kaxo0it npobieme (3aa4e) aIeKBaTHYIO €l TEOPETHUECKYIO MOJIEIb.

PaGotas no npemsiokeHHOMY H CaMOCTOATENILHO COCTABAEHHOMY MJIaHY, HCONBb30BATH
Hapszly C OCHOBHBIMH H JIONMOJHHTC/bHbIC CPEACTBA (CIIpaBOYHAs JIMTEPAaTypa, CIIOKHBIE
MpuOOpPbl, KOMNbIOTEP).

[11aHHpOBaTh CBOIO MHMBHYAIBHYIO 00Pa30BATE/ILHYIO TPACKTOPHIO.

Paborath nmo camMOCTOATENBHO COCTABIEHHOMY I[IaHY, CBEpSAChH C HHM U LEJbIO
ACATENLHOCTH, HCIIPABIISIS OMIMOKHM, HCTIONB3Ys CAMOCTOSTENBLHO MOA00paHHbIE CPeCTBa (B TOM
uncne U MHTepHeT).

CB0GOMIHO MONIL30BATECSA BBHIPAGOTAHHBLIMH KPHTEPHAMH OLEHKH H CaMOOLIEHKH, HCXO/s
M3 LIEIH H UMEIOLUMXCS KPHTEPHUEB, pa3iinyas pe3yabTaT U CrocolObl AeiCTBHIA.

B Xoze npesacraBnenus npoekTa 1aBaTh OLUEHKY €ro pe3ysbTaTaM.

CamMoCTOATEILHO 0CO3HABATbL MPHYMHBI CBOEr0 YCNEXa WM HEYCleXa M HAXOAWTh
CrocoOBI BHIXO/IA M3 CHTYALIMH HEyCIexa.

YMeTb OLEHMTh CTeNeHb YCHELIHOCTH CBOEH HWHAMBH/YalbHON 06pa3oBaTeIbHOI
JEATENIbHOCTH.

JlaBaTb OLEHKY CBOMM JIMHMHOCTHBIM KauecTBAM M YepTaMm XapaKTepa («KakoB s»),
ONpPEAEATH HAMPABICHHS CBOETO Pa3BUTHA («KAKUM Sl XOUY CTaTh», «4TO MHE UIS ITOTO HAI0
cllenaTb»).

CpencrBoMm  ¢opmuposanus perynstuBieix YV cayxkar TexHonorus npoGieMHOro
AHAJIora Ha 3Talle W3YYCHHsl HOBOIO MaTepvaia W TEXHOJIOIMS OLEHHBaHHs 00pa3oBaTelIbHbIX
JOCTHXKEHUH (y4eOHBIX YCIexoB).

INozHaBarensubie YVY/I:

8-it kimace

AHAIH3UPOBATb, CPABHHBATh, KIaCCHPULMPOBAaTh W 0006WAaTh (aKThl M ABJICHHSL.
BBbIABAAT IPUYHHEBI M CTIGICTBHS MPOCTHIX SBIICHUI.

OCyLIECTBIAT CPaBHEHUE, CEPHALMIO W KJIacCH(HKALMIO, CaMOCTOSTENbHO BbIOHpas
OCHOBAHHWA M KPHTEPHH JUll YKa3aHHBIX JOTHYECKHX OMEpalMid; CTPOMTh KIACCH(PHKALIMIO Ha
OCHOBE IHXOTOMHYECKOIO J€NIeHHs (Ha OCHOBE OTPUIIAHHS).

CTpouTh  JOTHUECKOE — pacCyk/eHHe, BKIIOYAIOUIEe YCTAHOBJACHHE NPUYHHHO-
CIICACTBEHHBIX CBA3CH.

Co3naBath CXeMaTHUYECKHE MOJIENH C BbIAENEHUEM CYILECTBEHHBIX XapaKTePHCTHK
o0beKTa.

CocTaBiaTh  TE3MChl, PA3IMUHbIC BHUABI [UIAHOB (MPOCTBIX, CHOKHBIX M T.IL.).
[IpeobpasosbiBare uHGOPMALKIO H3 OAHOTO BUAA B APYroii (Tabiuuy B TEKCT U np.).

BbIYHTBIBATE BCE YPOBHH TEKCTOBOH HHOPMALIHH,

YMeTb onpenests BO3MOKHbIE HCTOYHHUKN HEOOXOAMMBIX CBEIEHUH, [IPOM3BOIMTH OUCK
HHpOPMAIHH, aHATTH3UPOBATh H OLCHHBATH €& JOCTOBEPHOCTD.

9-i knace

AHAJIM3UPOBATh, CPABHUBATE, KJIACCHOHIMPOBATL U 0600MIATE TTOHSTHS:

- J1aBaTb ONpPCIE/ICHHE MOHATHAM HA OCHOBE M3YYEHHOIO Ha PA3/IM4YHBIX MPeJMeTax
y4eOHOro MaTepHaa;

- OCYLIECTBIATH JIOTHYECKYIO OMEePalui0 YCTAHOBJICHHS PO/10-BHIOBbIX OTHOLLEHMUIA;



- 0006wWwaTh MOHATHS — OCYILIECTBIATH JIOTHYECKYIO ONEPALHIO NEPEXOa OT MOHSTHS ¢
MEHBUINM 00BEMOM K MOHATHIO ¢ OO/IBLIIMM 00BEMOM.

CTpouTh JOrMyeckoe pacCyk/[€HHE, BKIIOYAIOIIEE YCTAHOBIEGHHE [PUYMHHO-
CJIEICTBEHHBIX CBs3EH.

CospaBate MoJEnM C  BBIACNCHHEM CYIIECTBEHHBIX XAPAaKTEPHCTHK 0OBEKTa,
1peoOpa3oBbIBaTh MOJIEAH C LENbIO BBISIBJIEHHS OOLIMX 3aKOHOB, ONPEAEISIONINX JaHHYIO
MpeaMETHYI0 061acTb.

[TpeacrasnsaTe HHGOPMALIMIO B BHE KOHCTIEKTOB, TabIHLl, CXeM, rpadHKoB.

IIpeoGpa3zoBbiBaTh MHGOPMALIMIO H3 OJHOrO BHAA B APYrod M BeIOHpaTh ya00HYIHO s
cebs Qopmy (ukcaumu u npexcrasieHus uHdopmauun. [lpeactasnsts MHGOPMALMIO B
ONTHMAIbLHOH (OpME B 3aBUCHMOCTH OT aJpecara.

[Tonumas mnO3MLMIO JPYroro, pasnuyaTb B €ro pedyd: MHEHHE (TOUKY 3peHHs),
JI0KA3aTeIbCTBO (apryMeHTbl), GakThl; rUNOTE3bl, AKCHOMBI, TEOPHH. [ 3TOr0 caMoOCTOATEIBHO
HCMOJIb30BATh PA3/IMYHbIE BHIbl YTEHUs (M3ydalollee, MPOCMOTPOBOE, O3HAKOMHTEIBHOE,
MOHCKOBOE), MPUEMBI CITYILIAHHUS.

Camomy cosnaBath MCTOUHHKM MH(DOPMALIMM PA3HOrO THIA M [UISi PasHbIX ayAMTOPHIA,
cob.r01aTh HHYOPMALIMOHHYIO I'HIHMEHY U 11paBuia HHYOPMALMOHHOH 6E30MaCHOCTH.

YMeTb  HMCIO/NB30BaTh  KOMMBIOTEPHBIE W KOMMYHHKALMOHHBIE TEXHOJIOIHH  Kak
UHCTPYMEHT JUI JIOCTHJKEHHs CBOMX uelell. Ymerr BbeIOMpaTh aJeKBATHBIE 3ajaue
HHCTPYMEHTAJIbHBIE NIPOrpaMMHO-aNNapaTHbIe CPECTBA U CEPBHCHI.

CpenctsoM (opmupoBanus no3HaBatenbHblx Y'Y/ cayxkar ydeOHBIH MartepHan H
NPOAYKTHBHBIE 3a1aHUs yueOHUKA, HAlle/IeHHbIC Ha |—4-1 THHUY pa3BUTHA:

- OCO3HAHHUE poJIK BellecTB (1-1 NMMHUA Pa3BUTHA);

- PACCMOTPEHHE XHMHUECKHUX MPOLECCOB (2-5 TMHUS Pa3BUTHSA);

- HCIOJIb30BaHHE XHMHYECKHX 3HAHHI B ObITY (3-51 TMHUA pa3BUTHA);

- 00BACHEHHE MHPA € TOYKH 3pEHUs XUMUH (4-5 JIHHUS PA3BUTHA);

- OBJaJICHKE OCHOBAMH METO/10B €CTECTBO3HAHUSA (6-1 TMHHA PA3BUTHA ).

Kommynukarueusie YVY/1:

8- knace

CamocToATe/IbHO OPraHn3oBLIBaTL y4eOHOE B3aMMOJICHCTBHE B rpynme (OnpeaensaTsb
o0uIKe e, pacripeaensaTh POIH, 10rOBapHBaTLCS APYT C APYTOM M T.11.).

9-ii kaace

OrcranBas CBOK TOYKY 3pCHMA, IPUBOAHTB APryMEHTBI, MOATBEPKAas UX (aKTamH.

B aMcKyccmu ymeTh BBIABHHYTH KOHTPApI'yMeHTbI, liepe)pasHpoBaTth CBOK MbICIb
(B1ageHHe MEXaHM3MOM YKBHBATICHTHBIX 3aMCH).

YUUTBCA KPHUTHYHO OTHOCHUTHCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM MpH3HABAThH
OIMOOYHOCTL CBOEr0 MHEHHUS (€C/IH OHO TAKOBO) H KOPPEKTHPOBATH €I'0.

[lonnmas no3uuMi0 JApyroro, pasjindyaTb B ero peuyd: MHeHHe (TOYKY 3peHus),
JI0Ka3aTeNbCTBO (APryMeHThl), (DAKThi; THIIOTE3bl, AKCHOMBI, TCOPHH.

YMETh B3IJISIHYTh Ha CUTYalMIO C MHOH MO3MLMM M J0TOBAPHBATLCA C JTHOJBMH HHBIX
TTO3ULINH,

Cpencrsom GopmMHpoBaHHA KOMMYHUKATHBHBIX Y'Y ]| Clly)KaT TEXHOJIOIHA 1poBGIeMHOro
apanora (MoOyXIalWMH M NOABOAALIMI JuMamor) ¥ paboTa B MallblX TIpynnax, Takke
HCTO/B30BAHNUE HA YPOKAX IEMEHTOB TEXHONIOTHH NPOJAYKTHBHOIO YTEHHS.

[TpeameTHbiMM  pe3yabTaTamu WiydeHus npeaMera «Xumus» B 8 Kaacce ABIAIOTCS
CHELYIOLIME YMEHUS:
XapaKTepHU30BaTh OCHOBHBIC METO/IbI MO3HAHUA: HAOII0leHHE, M3MEPEHHE, IKCTIEPHMEHT;

® OMWCHIBATE CBOWCTBA TBEPABIX, JKHIKHX, Ta3000pa3HbIX BELIECTB, BBIAENAS HX
CYLIECTBEHHBIE [IPU3HAKH;

® DpAacKpbIBaTh CMBICJ OCHOBHBIX XWUMHMYECKMX [OHATHH «aToM», «MOJEKY/a»,
«XHMHYECKHH 3JIEMEHT», «IIPOCTOE BEIUECTBO», «CIOXKHOE BEIIECTBO», «BAJCHTHOCTbY,
«XMMHUECKas peaklun», HCIOJIb3ys 3HAKOBYIO CHCTEMY XHMHH;



® pAacKpbIBaThb CMbBIC]T 3aKOHOB COXPAHEHWMS MAacChl BELIECTB, NMOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISPHON TEOpPHH;
pasnuyaTh XHMHYECKHE U (PU3HYECKHE SBICHMUS,
Ha3bIBaTh XMMHUYECKHE JIEMEHTbI;
OMpEeJe/IATh COCTAB BELIECTB 110 UX (hopMyliam;
OMpeAesATh BAICHTHOCTE aTOMA 2JIEMEHTa B COEIMHEHHSX

® OmnpeaensaTh THII XMMHYECKHX PEaKLui;

® Ha3bIBaTh [IPHU3HAKU M YCIIOBHS MPOTEKAHUA XMMHYECKHX PEaKIIHii;

® BbIAB/IATL NPH3HAKH, CBUIETEILCTBYIOIHE O NPOTEKAHHH XMMHUYECKOH peakuuu IMpH
BbIIIOJIHEHHH XHMHYECKOI 0O OI1bITa;

® COCTaBIATb (POPMYJIbl OMHAPHBIX COEAMHEHHMIA;

® COCTaBJIATH YPABHEHHUS XMMHYECKUX peaKiui;
cobmoaars npapuna 6e3onacHoi paboThl PH MPOBEJIEHHH OMBITOB;
N0J1b30BaThCs J1a0OPATOPHLIM 000PYI0BAHHEM H MOCYA0I;
BBIMHCIIATE OTHOCHTENBHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MACChl BEILECTB;
BBIYMC/IATE MacCOBYIO JI0JIH0 XHMHYECKOr0 ajieMeHTa 1o (GopMyJie CoeIHHEHHS;
BBIYHCIISITE KOJIMUECTBO, 00BEM MITH Maccy BELIECTBA 1O KOJIHYECTBY, 06beMy, Macce
pEareHTOB WIIH TTPOJYKTOB PEAKLIHH;

¢ XapakTCpU30BaTh (PM3MUECKHE H XHMHUYECKHE CBOHCTBA TMPOCTHIX BELIECTB: KHCIOpPO/ia
H BOJIOPOJA;

® [10J1y4aTh, COOMPATh KUCIO0POJ H BOJOPOL;

® pacro3HaBaTh ONBITHBIM MYTEM ra3000pa3HbIe BELIECTBA: KHCIOPO/, BOJOPO;
pacKpeIBaThL CMBICT 3aKOHA ABOTaIpo;
PACKpbIBaTh CMBICI TIOHATHH «TEIIOBOH 3(eKT peakunu», «MOJAPHBIH 06BEM»;
XapakTepH30BaTh (PU3HYECKHE U XUMHYECKHE CBOWCTBA BOIbI;
PacKpbIBaTh CMbIC/ MOHATHS «PACTBOPY;
BBIUYHCIIATE MacCOBYIO J10J10 PACTBOPEHHOI'O BEILECTBA B PACTBOPE;
MPHUTOTOBIIATL PACTBOPHI ¢ ONPEACICHHON MACCOROI J1071eH pacTBOPEHHOT0 BELIECTBRA;

® Has3bIBaTh COCAMHEHHA U3YUEHHBIX KJIACCOB HEOPraHWYECKHX BEILECTB;

® XapakTepu30BaTh (U3MYECKHEe W XHUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HCOPraHMYECKHX BEILECTB: OKCHIO0B, KHCJIOT, OCHOBAHHH, COJIEH;

® OMpeneNaTh NPUHAIEKHOCTh BEIIECTB K ONPEASIIEHHOMY KJ1acCy COeIHHEHHUH;

®  COCTaBNAThH (DOPMYJIbl HCOPIAHHYECKHX COCAMHEHHH H3YYECHHBIX KJIACCOB;

® [POBOAWTb OIflbITbI, MOATBEPKAAIOLIME XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
HEOPraHWYEeCKHX BELIECTB;

® pAaCMO3HABATH OIMBITHBIM [TYTEM PACTBOPEI KHCJIOT U IIEJIO4EH MO H3MEHEHHIO OKPaCKH
HHJIMKATOpa,;

® XapakTepH30BaTh B3AMMOCBA3hL MEKIY KJIACCAMH HEOPTaHHYCCKHX COEIMHEHHIT;

* packpeiBathk cMbIci [Tepuonnyeckoro 3akona .M. Menneneesa;

® OOBACHATH (PU3MUUCCKHIl CMBICT aTOMHOTO (TOPAAKOBOTO) HOMEpPa XHMHHYECKOTo
3JIEMEHTa, HOMEPOB TPYIIILI M [IepHOa B IepHoandeckoi cucreme .M. Meneneesa;

® OOBACHATH 3aKOHOMEPHOCTH M3MCHCHHs CTPOEHHS aTOMOB, CBOICTB JJIEMEHTOB B
Mpeieiax MajibiX Mepro/IOB M TIaBHBIX MMOArPYIIIT;

® XapakTepH30BaTh XHMHYECKHE 3JIEMEHTHI (OT BOJOpOJA A0 KalbLHUS) Ha OCHOBE MX
[OJIOXKEeHHA B eproauyeckoi cucreme .M. Menzeneesa u 0coGeHHOCTEH CTPOCHHS X aTOMOB;

® COCTaBJIATH CXEMBI CTPOCHHS aTOMOB NEPBbIX 20 3JIeMEHTOB NEPUOJHUECKOH CHCTEMBI
J.H. Menjeneera;

® PAaCKpbIBATL CMbICI MOHATHH: «XUMHYECKAs CBA3bY, (JIEKTPOOTPULIATEILHOCTb;

® XapakTepu30BaThb  3aBHCMMOCTh  (DM3HMYECKMX  CBOHCTB  BEUIECTB OT  THIA
KPHUCTA/UIMYECKOM PELLISTKH;

® NANNATATITR RUNT YUMUUAOKATT ORI R HANNTAHUWUACKUY COPATTUHAHUGY "



M300paxarh CXEMbl CTPOCHMS MOJIEKYJ BEILECTB, OOPAa30BAHHBIX PA3HBIMH BHIAMH

XUMHUYECKHX CBA3CH:

PacKpbIBaTh  CMBIC/I  TOHSTHH «HOH», «KATHOH», «AHHOH», «3JICKTPOJIHUTHI»,

«HEIJICKTPOIHUTBI», «QJIEKTPOJIMTHYECKAA JTHUCCOLHALHSY, COKHCITHTEIB», «CTCMCHb OKHUCIICHUS»
«BOCCTAHOBHUTEJIb», KOKHUCJICHHE», «BOCCTAHOBJIEHHEY,;

Ofpe/iesiATh CTENEHb OKUC/IEHUs aTOMA IIEMEHTA B COEIHHEHUH;
PacKpbIBaTh CMBICII TEOPHH IEKTPOJHUTHYECKOH IUCCOLMALIUH;

JIMYHOCTHBIMH pesyiabTaTamMu U3YUYCHUSA NpeaMeTa «Xumus» B 9 KJ1acce ABasSOTCS
CIEAYIOUIME YMEHUA!

IlocTeneHHo BhICTpanBaTh COGCTBEHHOE LIENOCTHOE MUPOBO33PEHHUE:

— 0CO3HABaTh COBPEMEHHOE MHOr000pa3ue THITIOB MHPOBO33PEHHs, OOILECTBEHHBIX,
PETMIHO3HbIX, aTEHCTHYCCKHX, KY/IbTYPHBIX TPAIHIHI, KOTOPbIE ONpPeAe/IsIOT PasHble
OOBACHEHHUS TIPOMCXOALIETO B MUPE;

— € y4€TOM 3TOT0 MHOT000pa3Hs MOCTENEHHO BRIPabaThIBATE CBOM COOCTBEHHEBIE
OTBETBI Ha OCHOBHBIE KH3HEHHbIE BONPOCH], KOTOPHIE CTABHUT JINYHBIH JKU3HEHHBIH
OIbIT;

— YUHMTBCS NPU3HABATH NPOTHBOPEUUBOCTD M HE3ABEPLIEHHOCTh CBOMX B3IUIA0B Ha
MHP, BO3MOXHOCTb UX M3MEHEHHS.

YUHTBCA HCTIOJIB30BATH CBOM BITJIS/LI HA MHP JUIA 0OBACHEHHS Pa3THYHBIX CHTYALHIA,
PELICHUSA BO3HHKAIOIIHX ITPOOJIEM U U3BJICUEHHS KH3HEHHBIX YPOKOB.

Oco3HaBath CBOM HHTEPECHI, HAXOINTH H H3y4aTh B y4eGHHKAX 10 PA3HBIM NPEIMETaM
MaTepHa (M3 MaKCUMyMa), UMEIONIHIT OTHOLIEHHE K CBOMM HHTEpPEcaM.

Mcrnonb308aTh cBOM HHTEPECHI JUTA BbIGOPA HHAMBHAYATLHOH 06pa30BaTEILHOI
TPaeKTOPHH, MOTEHIMAAbHOH Oyayuieil npodeccun u COOTBETCTBYIOLIETO NPOGUILHOTO
obpazoBaHmus.

[TproGperaTh ONBIT yHacTHs B AelIax, IPHHOCAIIMX TIOJB3Y JTHOIAM.

YuHTBCS CAMOCTOATENLHO BRIOHPATH CTHIIb IOBEAEHHS, PUBBIYKH, 00ECIICIHBAIOIIHE
OesonacHeIi 00pa3 *KH3HU H COXPAHEHHUE 3710POBBS — CBOETO, @ TAKIKE GIM3KUX JIFOJIEH H
OKPYXalOLLHX.

YUUTBCS CAMOCTOATENBHO TPOTHBOCTOATH CHTYALHSIM, IPOBOLMPYIOLIMM HA TOCTYIKH,
KOTOpPBIE YIpOXKAKT O€30MaCHOCTH U 3/I0POBLIO.

BbiOupars noctynku, HalleieHHbIe Ha COXpaHeHHe W GepeskHoe OTHOLIEHHE K MPHPOE,
0COOCHHO K UBOIi, U36€eras MPOTHBOIONOKHBIX OCTYNKOB, MOCTENEHHO Y4ach H
OCBAWBast CTPATETHIO PAllHOHAJILHOTO TIPHPOIONOJB30BaHHS.

Yuutees  yOexaaTh JAPYyrux mmoJelfl B HeOOXOAMMOCTH OBJNajeHHs CTpaTerdeil
PaLMOHAILHOTO PUPO/IONOIb30BAHKS.

Hcronb3osath  9K00TMYECKOE MbllIeHHE Ul BbIOOpa CTpaTerHu COGCTBEHHOTO
MOBEJCHHUS B KAYECTBE 0/HOMN M3 LIGHHOCTHBIX YCTAHOBOK.

COCTABJIATh YPaBHEHHUS 3JIEKTPOIIMTHYECKOH IUCCOLIMAIMH KHCIIOT, 1LIe/IoUei, coneil;
OOBACHATL CYIIHOCTh MPOLECCA JNEKTPOJHTHUECKON JUCCOLHMALMH M peaxiui

HOHHOTO 0OMeEHa;

COCTAaBJIATE MOJIHLIC U COKPALICHHbBIE HOHHBIC YPABHEHHS peakluu 0OMeHa;
OMpPeAeNaTh BO3MOKHOCTb MPOTEKAHHUS PEaKLMii HOHHOro 06MeHa;

MPOBOAHTL PEAKLIMH, TOATBEPKAAIOLINE KAUECTBEHHbIH COCTAB Pa3IMUHbIX BELLIECTR;
OMPE/IENIATh OKMCIIHTE/b U BOCCTAHOBHTE!Ib;

COCTaBIIATE YPABHEHHS OKHCIIUTEIbHO-BOCCTAHOBHTEIIBHBIX PEAKLIHIA;

Ha3bIBaTh (DAKTOPbI, BIMAIOLIME HA CKOPOCTH XMMHUYECKOH pPeakiinu;
K1acCH(pULIMPOBATL XHMHYECKHME PEAKLIMH 110 PA3THUHBIM [IPU3HAKAM;
XapakTepU30BaTh B3aMMOCBA3bL  MENJy COCTABOM, CTPOEHHEM M  CBOICTBAMH



¢ TMPOBOJHUTL OMBITHI M0 NOTYYCHHIO, COOMPAHHIO H H3YYEHHIO XHMHYECKHX CBOHCTB
ra3000pa3HbIX BELIECTB: YIJIEKHCIIOTO rasa, aMMHAKA;

¢ Pacro3HaBaTh OMLITHBIM [1yTEM ra3000pa3HbIe BEUIECTBA: YIIEKHCIIbII a3 U aMMHaK;

¢ XapaKTepH3OBATL B3AUMOCBA3b MEAKY COCTABOM, CTPOCHHEM H CBOMCTBAMH METAILIOB;

¢ OLCHHBATL BAMAHWC XHMHYECKOTO 3arps3HCHMsS OKpYKalollei cpefisl Ha OpraHmsm
uesI0BeKa;

® IPaMOTHO 00palaTLCs C BELLECTBAMH B [I0BCEAHEBHOM KU3HU

BbINYyCKHUK NOJIyYHT BO3MOKHOCTL HAYYHUTBLCSH:

® BBUIBHIaTe W MPOBEPATH IKCIEPHMEHTATBHO THMOTE3bl O XMMHUYECKHX CBOMCTBAX
BCLICCTB Ha OCHOBE MX COCTABA M CTPOEHHSA, HX CIOCOOHOCTH BCTYIaTh B XHMHUYECKHE PEaKi1H,
0 XapaKTepe U MPOLYKTaX Pa3lIMYHBIX XUMHYECKHX PeaKIIHii;

® XapaKTCpH30BATL BELIECTBA 10 COCTABY, CTPOECHMIO M CBOWCTBAM, YCTaHaBIWBAaTh
NPHYHHHO-CIIC/ICTBEHHbIC CBSA3H MEXK/1Y JaHHBIMH XapaKTepPUCTHKAMH BEILIECTBA;

¢ COCTaBIATbL MOJIEKYJIAPHBIC U MIOJIHbIE HOHHbIE YPABHEHHSA 10 COKpALUEHHbLIM HOHHBIM
YPaBHEHHSIM;

® I[IPOTCHO3MPOBAaTL  CNOCOOHOCThL  BellecTBa NPOABIATE  OKHUCIIMTENbHBIE  MIIH
BOCCTAHOBHMTE/IbHbIC CBOMCTBA C YYE€TOM CTENEHEH OKHCIeHUS JIEMEHTOB, BXOIALIMX B €ro
COCTAaB;

¢ COCTaBJIATb  YPABHEHWS  peakuUWH,  COOTBETCTBYIOIIMX  MOC/EN0BATETbHOCTH
IPEBPALICHUH HEOPIaHHYECKHX BELIECTB PasJIM4YHBIX KJIACCOB;

® BBIABHIATb W [POBEPATL IKCIEPUMEHTAILHO THIOTE3bl O pe3ynbTarax BO3JEHCTBUA
Pa3MYHBIX (PAKTOPOB HA M3MEHEHHE CKOPOCTH XHMHYECKOI peakiuu;

® HCIIONIB30BaTh NPHOOPETEHHBIE 3HAHUS [UIA SKOJIOTHYECKH CPaMOTHOIO [OBE/IEHUA B
OKpyxaromei cpene;

¢ HUCNOIL30BaTh MPHOOPETEHHBIC KITIOYEBbIE KOMMETCHIIMH TMPH BBIMOJHEHHH MTPOCKTOB
M yueOHO-HCCIENOBATENLCKHX 33134 1Mo M3Y4EHHIO CBOWCTB, CMoco0oB MONyYeHHS W
pacrno3HaBaHus BELIECTB;

® 00BEKTHUBHO OLIEHHUBATH MH(DOPMALIMIO O BELLIECTBAX U XHMHUYECKHX [poLeccax;

* KPHTHYCCKH OTHOCHTBCS K TICEBAOHAYIHOH HH(OpMAaLLHK, He00pPOCOBECTHOI pekname
B CPEICTBAX MACCOBOH HH(DOpMALHH;

¢ OCO3HaBaTb 3HAYCHHE TEOPETHYECKHX 3HAHUH MO0 XHMHH JUIA MpaKkTHYECKOH
JIESTEIbHOCTH YEJIOBEKA:

® CO31aBaTb MOJCIAH M CXEMbl JUISi pelieHHs y4yeGHBIX M [03HABATENbHBIX
3a/1a4;II0HUMAaTh HEOOXO0AMMOCTEL COBMI0NEHHS NpeAnucaHui, npearaeMeix B HHCTPYKLMAX 110
HCTIOJIb30BAHHIO JICKAPCTB, CPEICTB OBLITOBOH XUMUM U Ip.

IL. Coaepxanne yuebnoro npeamera

Xumunad krace

Beeaenue (5 u)

IIpeamer XHMHM.  Metoasl nosHanus B Xumuu: HaGmoaeHue, IKCIIEPUMEHT,
MozempoBante. cTouHNKY XnMideckoil HHGOpPMaLHK: XHMHYeCKast JTHTEpaTypa, WHTEpPHET.
[Tonsiie 0 xumuueckom snemente u hopmax ero CYLLECTBOBAHMA: CBOOOAHBIX aTOMAX, MPOCThIX
H CNIOKHBIX BellecTsax. [Ipespaienns sewects. OTnnune XMMHYCCKHX peakiuii ot Qu3HYecKux
ABNCHUH. PO XHMHHM B XKM3HH denoBeka. XeMO(GmIns u xemododus. Kparkue ceeneHus us
HCTOPHH BOSHHUKHOBCHHS M PA3BUTHS XUMHH. POJIb OTEYECTBEHHBIX YUEHBIX B CTAHORICHUH
XHMHYECKOH Haykn — paGorel M. B. JlomoHocosa, A.M. Byrneposa, /1. M. Mennenecesa.
XHMHYECKas CHMBOIMKA, 3HAKH XUMHYECKHX OJIEMEHTOB U NPOHCXOKIEHHE HX HA3BaHHIA.
Xumuyeckue Gopmysbl. Mugekcsl  koddduuments. OTHOCHTEIbHbIC ATOMHAS | MOJIEKYJIIpHAast
maccel. [Tposesenme pacueToB MaccoBO# 1011 XHMHYECKOrO 31EMEHTA B BCLLICCTBE HA OCHOBE €ro
(opmyner. [Tepromnueckas cucTeMa XHMHYECKHX 31EMEHTOB A. U. Menneneera, ee ctpykTypa:
Majibie W OOJIBLINE NEPHOABI, FPYIIIIBI M OATPYTIIIB. [Tepuonnueckas cucrema Kak crnpaBoyHoE



Hemoucrpauuu. 1. MoaennpasanuHeIX MPOCTLIX M CIOMKHBIX BEIIECTB.

2. Kontekums CTeKAAHHON XHMHYECKOH rocyabl. 3. Kosiekums MaTepuanoB U H3AeIHii
M3 HUX H4 OCHOBC allOMUHUsA. 4. B3aumoneHcTBHE Mpamopa C KHCJIOTOH M TOMYTHEHHE
M3BECTKOBO BOIbI.

JlaGoparopubie onbiThl. 1. CpaBHeHHe CBOHCTB TBEPAbIX KPUCTANITMYECKHMX BEIIECTB U
pacTBOPoB. 2. CpaBHEHHE CKOPOCTH MCTApeHHs BO/BI, OJEKOJIOHA M JTHIOBOTO CIHPTA C
(buabTpOBANIBLHOIM Oymaru.

Tema 1. ATombl XMMUYECKHX 21eMeHTOB (9 u.)

ATOMbI Kak (opma CyILECTBOBAHHA XHMHYECKHX 371eMEHTOB. OCHOBHbIE CBENCHHA O
CTPOCHMH aTOMOB. JloKasaTenbCTBa CIOKHOCTH CTpoeHns aromos. OnwiTel Pesepdopia.
[InanerapHas MOz€/b CTPOCHHS ATOMA.

CoctaB aTOMHBIX siep: MPOTOHBI, HEHTpoHbl. OTHOCHTENbHAs aTOMHAs Macca.
B3anmocBA3b NOHATHIH «IIPOTOHY, «HEHTPOH», KOTHOCHTEJIBHASI AaTOMHAA Maccay.

M3MeHeHue 4uMcia mpoToHOB B sgpe aroMa — OOpa3OBaHHE HOBBIX XMMHUYECKHMX
3JIEMEHTOB.

M3menenue unena nelTpoHoB B aape aromMa — oGpasoBanue M30Tonos. COBpeMEHHOE
OIPEICICHNE NOHATHS «XMUMUYECKHH 3/1eMEeHT». M30TONbl KaK pasHOBMIHOCTH aTOMOB OJHOIO
XHMHYECKOTO 3JIEMEHTa.

OnekTponbl. CTPOEHHE JMEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX 3JIEMEHTOB MAJIbIX
eprHoz0B. [IoHATHE O 3aBEPITEHHOM IEKTPOHHOM YPOBHE.

llepuoaunyeckas cuctema xuMuueckux aemMenTos [, M. Menzeneepa U CTpOEHHE ATOMOB
— (U3MYECKHIT CMBICI MOPAIKOBOTO HOMEPA 3JIEMEHTa, HOMEpa IPYIITbI, HOMEPA MEPHOA.

V3MeHeHHe unCia 91EeKTPOHOB HA BHELIHEM IEKTPOHHOM YPOBHE aTOMAa XMMHYECKOIo
d/ieMeHTa — 00pa3soBaHKE MONOKUTENLHBIX H OTPHIATEIbHBIX HOHOB. MoHbl, 06pa3oBaHibie
aTOMaMM METAIOB M HeMeTa/U10B. [IpHuKMHbBl H3MEHEHHS! MEeTAUIMYECKHX M HEMETAJUIHYECKHX
CBOWHCTB B rnepuogax M rpynmnax. O6pasoBanue GMHApHBIX coeauHeHuit. [ToHsTHE 06 HOHHOI
cBA3u. CxeMbl 00pa3oBaHHs HOHHOM CBA3H.

B3anMoneicTBHE aTOMOB 3JIEMEHTOB-HEMETALIOB MEXIy coboi — obpa3zoBanue
ABYXAaTOMHBbIX MOJIEKYJ IpocThiX BewlecTB. KoBajeHTHas HenosspHas XUMHYECKas CBSA3b.
INeKTPOHHBIE H CTPYKTYpHBIE (hopmyIibl. B3aumoieiicTBHe aTOMOB HEMeTaI0B MeXILy coboil —
00pasoBaHne OGUHAPHBIX COEAWHEHMH HEMETALIOB. DIEKTPOOTPHLATENbHOCTb. KoBaneHTHas
nojspHas cBs3b. [IOHATHE O BATEHTHOCTH Kak CBOWHCTBE arOMOB 00Pa30BBIBATH KOBAICHTHbIE
XuMHYeCKHe cBsA3u. CocTaBneHue Gopmyn OHHAPHBIX COeMHEHHMIT O BasleHTHOCTH, Haxoxkaenue
BAJIEHTHOCTH 110 popmyIie OHHAPHOI'O COEJIMHEHHA.

BsanmozeiictBre aTtoMoB MeTamioB Mexay co6oi — 06pa3oBaHHE METALIHYECKHX
KpHucTaninos. [TonaTHe 0 MeTaIHYECKON CBA3H.

Aemoncrpaunn. Mojenn atoMoB XHMHYECKHX 37eMeHTOB. [lepuommueckas cucrema
Xumuueckux avtementos [ M. Menjeneesa (pazianuibie Gopmbl).

Jladopatopubie onbitel. 3. MojenupoBanne NpuHUMNA JAEHCTBUS CKAHMPYFOLIErO
mukpockona. 4. M3rotosienne mojeneil Mojekyil OMHAPHBIX coeauHeHHuil. 5. M3rotosienue
MOJIEJTH, HILTIOCTPUPYIOLIEH CBOHCTBA META/IMYECKOH CBSA3H.

Tema 2. Tlpocreie Bemecrsa (7 4.)

[Tonoxenne metamnos 1 Hemeraios B [lepHoaNYECKOl CHCTEME XMMHYECKUX IEMEHTOB

H. U.Menneneesa. Baxueiiune npocTeie BeLIECTBA — MeTaMTbI (xene3o, anlOMUHKWH,
KalbUWH, Marduii, Hartpuii, kannii). OGwme (Qusnueckue cBoiicTBA MeTawIoB. Baxkueillne
TNPOCTBIE BEUIECTBA-HEMETA/LIb, 00pPa30BAHHBIE aTOMaMK KHCIIOpPOZA, BOAOPOAA, a30Ta, Cephl,
ocdopa, yriepona. Mosnekysibi IpOCTIX BELLECTB-HEMETAILIOB — BOJOPO/1A, KHCIOPOAA,

asota, rajoreHoB. OTHoOcHTeNBHAsS MONEKyNspHas Macca. CrnocoOGHOCTb aTOMOB
XMMHYECKMX JIIEMEHTOB K OOpa3oBaHMIO HECKOJbKHX MPOCTBIX BELIECTB — a/UIOTPOIHS.
AJLIOTPOIIHBIE MOAUHUKaMK Knuciopoza, docdopa, onoa. MeTanmMueckue U HeMeTATHYECKHE
CBOWCTBA MPOCThbIX BeLECTB. OTHOCHTENLHOCTL ITOTO MOHATHS.

Yucno Asoraapo. Konuuecrso Bemectsa. Mons. MonsipHas macca. Monsiprslii 0Gbem
raz000pa3sHbIx BellecTB. KpaTHble eMHNLIBI H3MEPEHNS KOIMUECTBA BELIECTBA — MHJIMMOJb U



KWJIOMOJIb, MHUIMMOJISApHAs M KWJIOMOJSIDHAsE MacChl BEIUECTBd, MWLIMMOJSPHBIA H
KHJIOMOJISIPHBIH 00BeMbI ra3000pa3HbLIX BELLECTB.

PacyeTbl C MCMONIB30BAHHEM MOHATHI «KOJMYECTBO BEIIECTBA», «MOJsAPHAs Maccay,
«MOJIIPHBIN 00BEM ra3oB», «4uciio ABOTaapoy.

Jemoncrpaunu. [Tonyuenue ozona. O6pasiipel 6e10ro 1 ceporo 0108a, 6€10ro U KpacHoOro
docdopa. Hexotopsie MeTaibl ¥ HEMETaUTbl ¢ KOMMYECTBOM BemiecTBa | Mosib. MonsipHbI#
00beM ra3000pa3HbIX BELIECTB.

JlaGopartopusbie onbIThbl. 6. O3HaKOMIICHHE C KOJUIeKUMeH MeTanioB. 7. O3HaKOMIIEHHE C
KOJUIEKLIMEH HEMETAIIJIOB.

Tema 3. CoeHerHust XuMuueckux d3iemMeHToB (12 4.)

Crenens okuciaeHusi. CpaBHCHHE CTCMEHH OKMCIEHHS M BaJieHTHOCTH. OnpeneneHue
CTENEHH OKHCJIEHHS JIeMEHTOB B OuHapHbix coeauHeHusx. CoctaBieHue Gopmyn OMHapHBIX
coeJMHEHUH, 001Mil criocod Mx Ha3BaHHI.

BuHapHbIe COCIMHEHHs METAIIOB M HEMETaUIOB: OKCHJIBI, XJIOPHIBI, CYJIb(QUIbI H MIp.
CocraBnenue ux (Gopmyii. bBuHapHbie COeIMHEHUS HEMETA/IOB: OKCH/bI, JIETY4YHE BOJOPOIHBIE
COEIMHEHNS, HX COCTaB 1 HazBaHus. [IpeacTaBuTesin OKCH0B: BOJA, YIJIEKHCIIbIM ra3, HeraleHas
u3BecTh. [IpeacraBuTe/n AeTy4MX BOAOPOAHBIX COEAMHEHHI: XII0POBOAOPO] H AMMHAK.

OcHOBaHHs, HX COCTAB M Ha3BaHHsA. PacTBOPUMOCTL OCHOBaHMH B Bojie. [TpeacraBuTenn
eJ0Yei: THAPOKCHABI HATPHSA, Kadusd M KaibliuaA. [ToHsaTHe 00 HHIMKATOPAX M KAYECTBEHHBIX
peakumsx.

Kucnotel, ux cocraB u HasBanus. Knaccupukaums kucior. IlpeacraBuresd KHCIOT:
cepHas, consHas, a3oTHas. [lonsaTue o wkane kucnorHocTH (wkana pH). Mamenenne okpacku
MH/MKaTOPOB.

Conu Kak Mpou3BOAHBIC KUCIOT M OCHOBAHHI, X COCTAB M Ha3BaHus. PacTBOPUMOCTB
coseil B Bojie. [IpencraButenn coseit: XJ0pH HaTpHs, KapOoHaT u docdaT Kaibius.

AMopQHBIE W KPUCTANTHYECKHE BELLIECTBA.

MeKMOIEKYISAPHbIE B3aMMOACHCTBHS. THIbl KPHCTAIMUECKUX PELUETOK. 3aBUCHMOCTD
CBOMCTB BEILECTB OT THIOB KPUCTAIITHYECKHUX PEILIETOK.

Yucrbie BeuiecTBa M cMecu. [Ipumepbl JKMAKMX, TBEPAbIX H ra3000pa3sHbIX CMECEH.
CaoiicTBa YMCTBIX BellecTB M cMmeced. Mx cocrtaB. MaccoBas u 00beMHas JI0IM KOMIIOHEHTA
cmecH. Pacuersl, CBSI3aHHBIE C HCTIOIB30BAHHEM TTOHATHS «JI0JIS».

Hdemoncrpaunuu. OOpasiibl  OKCHAOB, KHMCJIOT, OCHOBaHHMi u  coneid. Mojemnu
KPUCTAIMUECKUX PELIETOK XJOpHAa Hatpus, aimasa, okcuaa yruepoaa (IV). Kucnorno-
LIEIO0YHbIE HHMKATOPbI, M3MECHEHHE HX OKPACKW B pa3IMYHBIX Cpeaax. YHHBEpPCajlbHbIH
WHIMKATOP M M3MEHEHHME €ro OKpackH B pa3auuHbix cpeaax. [llkana pH.

JlaGoparopubie onbiThl. 8. O3HaKOMIIEHHE C KOJUTEKIHeH oker0B. 9. O3HaKoMaeHHE CO
CBOMCTBAMM aMMMaKa.

10. KauectBenHas peaxius Ha yriekucnwelid ras. 11. Onpenenenune pH pactsopos
KHCIIOTBI, LIET0YH U BOJIbI.

12. Onpenenenne pH numonHoro u sGI04YHOrO COKOB Ha cpe3e maoaos. 13.
O3HaKoOMJIEHHE C KOJITIEKILIHEH coneit.

14. O3HaKOMJIEHHE C KOJIJIEKIIMEH BEIIECTB ¢ Pa3HbIM THIIOM KPHCTAUIMYECKON PEIIETKH.
M3rotoBleHHEe MOJENICH KpucTauIMueckHX pemetok. 15. O3nakomieHnue ¢ o0pasluoM ropHO#
MOPO/BbI. '

Tema 4. U3meHeHHs nporcxoasimme ¢ semecrsamu (11 4.)

[ToHATHE ABJIEHHWH, CBA3AHHBIX C H3MEHEHHUSIMHU, TIPOHCXOIALMMH C BEILIECTBOM.

SlBneHusi, CBA3aHHLIE € H3MEHEHHEM KPHCTAINIMYECKOr0 CTPOEHHUS BEILECTBAa MpPH

IIOCTOSSHHOM ero cocraBe, — (U3HYecKHe sABICHUA. PH3NUECKHE SABIEHUA B XHMHH:
JMCTHIUIALIMS, KPUCTALIM3ALIMS, BblIaPUBAHME M BO3IOHKA BELIECTB, (HALTPOBAHHE M
LICHTPU(DYTHPOBAHHE.

SlBienust, CBsi3aHHblE C W3MEHEHHEM COCTaBa BEIECTBA, — XHUMHHYECKHE PEAKIHH.

[Ipy3Hakn M ycIOBHMS MPOTEKaHUA XMMHYECKUX peakluid. BeineneHwe TEmnoTel U cBeTa —
peakiuu ropenus. [lonstue 00 K30 - U IHAOTEPMHUECKHX PEaKLHUAX.



3aKOH COXpaHEeHMs Macchl BewmecTs. XHMHYECKHe ypaBHEHHs. 3HAYeHHEe WHIEKCOB M
ko3¢ puunentor. CocTaBieHne ypaBHEHHI XUMHYECKHX peakiuii,

Pacuersl mo xumuuecknm ypasnennsm. Pewienue 3amau Ha HAXOXK/IEHHE KOJIHYECTBa,
MAacchl HIIH 00beMa IPOAYKTa peakLiHy 110 KOJIHYECTBY, Macce MM 00beMY HCXOIHOTO BEeLIeCTBa.
PacdeTsl ¢ ncnons3osannem nousitis «1079y, Koraa MCXOJHOE BELUECTBO 1aHO B BHE PAacTBOpa
C 3aJIaHHOI MaccoBOH JI0Jeli pacTBOPEHHOrO BelECTBA HIIN COACPKHUT ONPEACTCHHYIO JI0JTIO
npuMeceH.

Peakuun  pasnoxenns. Tlpencrasienne o CKOPOCTH ~ XMMHYECKHX  peakiuii.
Karanusaropel. ®epmentsl. Peakuun coeannenus. KatanuTuueckue u HEKaTaIMTHYCCKHE
peakuuu, 00patuMble H HeoGpaTHMBbIe peakini. Peakiiu 3aMCLUCHHUA. Ps/1 aKTUBHOCTH METAN/I0B,
CrO  HCIOJIBL30BAHHE /IS NPOTHO3MPOBAHHMS BO3MOKHOCTH NPOTEKAHUS pPeakLUMH Mexay
MCTA/UTAMH M KHCJIOTAMH, PEaKUMH BBITECHEHHS OJHHX METAIUIOB M3 pacTBOpoOB HX coJei
Apyrumu metasnamu. Peakiinn obmena. Peakinu HeHTpaan3aluu. Y eioBus nporekaHus peaxuuii
oOMeHa B pacTBOpax /10 KOHUA.

Tunel xuMHyeckUX peakunii Ha NPUMEPE CBOMCTB BOABL Peakuus pasnowenus —
JICKTPOJIN3 BOAbI. Peakuun coenmHeHHs — B3aMMOCHCTBHE BOJBI C OKCHAAMH METALIOB H
HEMETA/LIOB. YCIOBHE B3aUMOJCHCTBHA OKCHIOB METAIOB Y HEMETALIOB C BOJOH. [ToHsaTHe
«THIPOKCHIBI». PeaKiiny 3aMeIeH s — B3aUMOIEHCTBHE BOBI ¢ METATIAMM. Peakinu obmena —
THJIPOJIM3 BELIECTB.

Hemoucrpaunu. [Tpumeps GusHueckux sBneHHIL: a) nuasienue napaguua; 6) BO3roHKa
HOZa WK OEH30HHOM KHCIOTBI; B) pacTBOpeHue OKPALUEHHBIX CONMeH; I) Au(dy3us AyLIHCTHIX
BCLUCCTB C rOpAWICH JIAMIIOYKH HaKamuBaHus. [IpUMepbl XUMHUECKHX SIBJICHHIL: a) ropeHue
maruus, pocdopa; 6) B3aumoeiicTBue CONSIHON KUCIOTbL ¢ MPaMmOpOM HJIM MEIIOM; B) N0J1y4EHHE
ruapokenna  wmeau  (II); r) pactBopenne nonyuennoro FHADOKCHIAA B KHCJIOTax; 1)
B3aUMOZeHCTBHE okcuaa meau (1) ¢ CEpPHOIl KMCIOTOH INpH HarpeBaHHH; €) pasnokeHHue
NepMaHTaHaTa Kajus; %) pasjioKeHHe nepoKcuaa

BOLOPOZA C MOMOLLLIO AHOKCHAA MAapraiua M Katanassl kaprodens wiu MOpPKOBH; 3)
B3aMMOLCHCTBHE pa30aBICHHBIX KHCIIOT ¢ METAILIAMH.

JlabopaTopHbie onbiTbl 16. [Ipokanupanue Meau B miaMenu CIUPTOBKH. 17. 3amelieHue
Meau B pacTBope xnopuaa meau (1) sxenesom.

Tema 6. Teopusi sieKTpoaMTHYECKOH aMCCONMALMH W CBOiiCTBA KJIaccoB
HEOPraHUYeCKHX coeinHennii (24 u,)

PactBopenue kak  (usMKO-XHMHuUECKHi] npouecc. IlonatHe o rugparax u
KPHCTA/IZIOrHApaTax. PacteopumocTs. Kpussie pacTBOPHUMOCTH KaK MOJelb
3aBHCUMOCTH  DACTBOPUMOCTH  TBEPALIX  BELIECTB  OT Temnepatypel.  Hacbluennsie,
HCHACHILICHHBIE M MEPEChILEHHbIE PACTBOPLL. 3HauCHUE PAaCTBOPOB /Il MPHPOABI H
CEJIbCKOro X034HCTBA.
[lonsatne 06  onekTponuTHyeckoil  AMCCOLHAIHH. ONEKTPONNTBl M HEINEKTPOJIHTSL.
Mexanusm  auccoumanmu ICKTPOTHTOB € pas3jHM4HBIM  THIIOM  XUMHUCCKOH  CBSI3H.
Crenenb  osiekTpoiuTHUECKOH  auccoumamuy.  CuibHbIE M cnabele  3J1eKTPOJIUTHI.
[Touste 06  snekTponuTuueckoil  muccoumarin, DNEKTPONUTEL W HEINEKTPOHTEI.
MeXaHu3M  JIMCCOLMAaLMH  HIEKTPOIHTOB ¢ pasIMYHbIM  THIIOM  XHMHYECKOH CBA3M.
CTenenb  51€KTPOAMTHYCCKON  AMCCOLMALIIN, - Cunbheie w cnabble  37eKTpOIHTSI.

OcHoBHBIE MONOKEHHS TEOpHH INEKTPOIUTHUECKON JMCCOLHALIHH. MoHHble
YPABHCHHUSL pEAKUMH. VYClOBHS n0poTeKkaHMs peakumd obGMeHa MEXKIY OJEKTPOJMTAMH
110 KOHLA B cBeTe HOHHBIX NIPEJICTABICHHIA.
Knaccudukanus HOHOB %} HX CBOICTBA.

Kncnorel, ux wnaccnmkamms. Jluccoumaums KucnoT u - mx CBOHCTBA B CBETE TEOPHH
JIICKTPOIMTHYECKOH — AMCCOUMAalMH.  MOMEKyIApHbIE W HOHHbIE YPaBHEHHS  peakuuii

KHCIIOT, Baanmoseiictere KHCIIOT ¢ METaJlIaMH, DNEKTPOXUMHUYECKHI psiz
HANpSKCHWH  MetanioB.  BsaumoseiicTBHe — KMCIOT ¢ MeTawiamu M OKCHAaMH
METAINoB.  B3aumonelcTBHe  KHCIOT ¢ OCHOBAHHAMH - peakuus  HeHTpanu3aluH.

Bsaumoneiicteue kuenor ¢ comsmu.  Mcenonbzosanue TabaMUbl  PaCTBOPHUMOCTH  JUIs



Huccounauns OCHOBaHMH M MX CBOWCTBA B  CBETE TEOPHH JNEKTPONHTHUYECKOH
auccoumraunu. BsaumonelicTBHe OCHOBaHMH ¢ KHMCIIOTAMHM, KHCJIOTHBIMH OKCHIAMH H
COJISIMH. HcnonwzoBanue TabaKLLbI PacTBOPHMOCTH JUIst XapaKTepUCTHKH
XHMHYECKHX  CBOHCTB  OCHOBaHMH. PasnoxkeHume  HepacTBOPHMMBIX  OCHOBaHHI  IpH
narpesannu. Commn, ux knaccudukaums H auccoumauns B cere TDJ].  pasiaMuHbIX
THINOB cojed. CBoHcTBa cosieii B CBETE TEOPHH JJIEKTPOJUTHYECKOH JMCCOIMAIIMH.
BsaumoneiictBue  coneit ¢ MeTaniamMM,  YCJIOBMS  [IPOTEKAHHMS  OTHX  PEaKLM.
BsaumonelicTBue coseil ¢ KHCIOTaMH, OCHOBaHMAMH M comsmMH. Mcnone3oBanue
TabAMUbl  PaCTBOPMMOCTH  JUIS  XapaKTCPUCTMKH  XHMHYECKMX  CBOMCTB  coueil.
O6obwenne ceeaennii 00 okeMAax, HX KIACCH(PUKALUMH M XHMHUYECCKHX CBOHCTBAX.
[eHeTnueckne psabl METANIOB M HeMETannoB. [eHeTHYecKas CBA3L MEKAY KJaccaMH
HEOpPraHMYeCKHX BEILIECTB.
OKHCAUTEIbHO-BOCCTAHOBHTEbHbIE peaKLHH.
Onpenenenne  CTENeHH OKMCICHWS JUIA  DJIEMEHTOB, OOpa3sylOUIMX —BEIIECTBA PA3HBIX
KnaccoB. Peakumn  wonHoro obmena wu  OBP.  Oxuciurens M BOCCTAHOBHTEINb,

OKHCIIeHHE H BOCCTaHOBJICHHE.
Peakuun HOHHOTO obmeHa 14 OKHMC/IHTENIbHO-BOCCTAHOBUTEbHbIE peaKumH.
CocraBnenvie  ypaBHEHWH  OKMCIMTEIBHO-BOCCTAHOBHTEILHBIX peakumni METOIOM
3JIEKTPOHHOTO Oanaxca.
CaolicTBa MpOCTBIX BEIIECTB - METAIJIOB M HEMETAIUIOB, KHCJIOT H cojllel B CBeTe
npeacTaBaeHui 00 OKHCIIMTEJIbHO-BOCCTAHOBHTEBHBIX npoueccax.
Hdemoncrpaunu. Hcnbitanwe BEmIECTB M MX  PAcTBOPOB  HA  3JIEKTPONPOBOIHOCTS.
3aBHCHUMOCTD 3JIEKTPONPOBOJHOCTH YKCYCHOMH KHCJIOTbI oT KOHLIEHTPALIUH.

Bsanmoneiictere umuka ¢ cepoi, comsHod kucnoroi, xnopuaom wmeam (I1). Topenue
MarHus.
JlaGopaTopubie onbiThi. 18, Peakiin, XapakTepHbie A7 pacTBOPOB KHCIIOT

9 knace

Beegenne. O0masi XapakTepUCTHKA XHMHYECKHX JJEMEHTOB M XHMHYECKHX
peakuui

Ilepuoanyecknii 3akon u Ilepuoanyeckasi cucrema Xumuueckux iementos J1. U.
MenjaeneeBa

XapaKkTepHCTHKA JIEMEHTA 110 €ro MOJIOKEHHIO B [lepHoiMueckoil cHCTEME XMMHYECKHX
anementoB 1. M. Menneneesa. CBoiicTBa OKCHI0B, KHCIIOT, OCHOBAHHUIL M COJIEH B CBETE TEOPUM
SNEKTPOMTHYECKOH JHCCOLHALIMM H OKHCIIEHUSA-BOCCTAHOBJICHHS,

[TonsitHe 0 mepexoaHsIX 3meMeHTax. AMQoTepHOCT. [eHETHUECKHH Al MEePeXoHOro
JJIEMEHTA.

[Mepuoanveckuit 3akon u [lepuoauveckas cucreMa XuMudyeckux snementos JI. U.
Menneneesa.

XUMHYECKasi OpraHu3aliA KMBOH M HEXHMBOH Npupoisl. XHMHYECKHH COCTaB sapa,
MaHTHH M 3eMHOH KOpbl. XHUMHYCCKHE DJIEMEHThI B KJIETKaX JKMBBIX OpraHu3sMoB. Makpo- H
MHKPO3JIEMEHTBIL.

OGo0wenne ceeneHuit 0 xumuuecknx peakuusix. Knaccupukauus XUMHYECKHX peaKkiuii
MO pasMYHbIM TNPH3HAKAM: «4YMCJIO M COCTAB PEarupyloluX H 00pa3ylolUMXcs BEIEeCTBY,
«Tema0BOH 3(HEeKT», «HANpaBICHHE», «U3MEHEHHE CTENeHEH OKHMCIEHHA IIIEMEHTOB,
00pasylomnX pearupyromie BemecTBay, «hasa», «MCroNb30BaHWe KaTaausatopay». [ToHsTHE O
CKOPOCTH XUMHUYECKOI peakunu. Dakropsl, BAHSIOLIME HA CKOPOCTh XMMHYECKMX PEaKLMH.
Katanusaroper v katanus. MHruGuTopel. AHTHOKCHIAHTEL.

Hemoncrpauuu. Paznuunbie dopmbl tabuuust J[. WM.Mengeneesa. Mojgenu aToMoB
3JIEMEHTOB |—-ro mepnoaoB. Mojenb CTPOEHHS 3eMHOro mapa ([omepedHslii paspes).
3aBUCHUMOCTb  CKOPOCTH ~XMMHMHYECKOH pEAaKLMM OT [PHPOAbl PEArHpYIOUIMX BELIECTB.
3aBHCHMOCTL CKOPOCTH XHMHYECKOH PEAKIMH OT KOHUEHTPAUWH pearupyloluX BEIIeCTB.
3aBUCMMOCTb CKOPOCTH XMMMYECKOH PEaKUMH OT IUIOLAAH COMPUKOCHOBEHHA PEarHpykommx



pearHpyrouiux BewecTs. ['oOMOreHHbIi U rereporeHHbI katanusbl. OPepMeHTaTUBHBIA KaTalu3.
Wurubuposanue.

JlaGopaTtopubie onbiThl 1. [TonydyeHue ruapokcuaa LMHKA U UCCIIEJOBAHUE €TI0 CBOWCTB.
2. MogaenupoBanue mnoctpoeHus [lepHoAMYECKOH CHCTEMBI XHMHYECKHX 3JeMeHTOB /I,
W.Menneneesa. 3. 3ameleHue xene3om Meau B pacteope cynbdata meau (I1). 4. 3aBucumMocTh
CKOPOCTH XHMHYECKOH peakuHH OT NPHPOIAbI Pearupyroimx BEILlECTB Ha [pHMepe
B3aUMOJEHCTBHA KUCJIOT C MeTajnaMu. 5. 3aBUCHMOCTh CKOPOCTH XMMHYECKOH pEakuuu OT
KOHIEHTPALHH Pearupyloniux BELIECTB Ha IPUMEPE B3aUMO/ICHCTBHA LIMHKA C COJITHOH KHCII0TOM
PasaIMYHOM KOHLIEHTpAaLUMH. 6. 3aBUCHMOCTh CKOPOCTH XHMHYECKOH pEaKLHMH OT ILIOLA1H
CONPHUKOCHOBCHHSA pearHpyrolinx BewecTs. 7. MoaenupoBaHHe «KUMALIEro crios». 8.
3aBHCHMOCTL CKOPOCTH XMMHYECKOW PEAKLHUM OT TEMIIEPaTypbl PEArMpyrolMX BELIECTB Ha
npumepe B3auMOJCHCTBHA okcuaa mean (II) ¢ pacTBOpom cepHOH  KHCIOTBI  paziW4HOM
Temneparypbl. 9. Pasnoxkenue rnepokcuia BOAOPOAAa C NOMOLLbIO okcHaa Mapranua (IV) u
katanaspl. 10. OGHapyxeHue KaTanasbl B HEKOTOPBIX MHLLEBbIX poaykTtax. | 1. MHruGuposanue
B3aUMOCHCTBHS KHCIIOT C METAIIAMH YPOTPOITHHOM.

Tema 1. Mera/Libl

[Tonoxkenne merawnioB B [lepuoauueckoi cucreme Xumudeckux ayiemedros . U.
Menneneesa. Merajuinueckas KpHCTAIIHYECKAs PELIETKA U META/UTHYECKAs XMMHUECKas CBA3b,
O6ue ¢u3uyeckue cpoiictBa Metanaop. CIulaBbl, MX CBOMCTBA M 3Ha4YeHHE. XHUMHYECKHE
CBOWCTBA METAJLIOB KaK BOCCTAHOBUTEJIEH, @ TAKIKE B CBETE UX IMOJIOKEHHS B ITIEKTPOXHMHUYECKOM
pAny HANpsA)KEHHH METAIOB.

Kopposus metanios u ciocobb! 60pb0bl ¢ Hell. MeTtasibl B npupoae. O6uue crnocodbl ux
MOJ1yYEHHS.

O0mas  xapakTepHCTHKA IEJ0YHBIX MeTannoB. Meramsl B npupoge. O6ume
cnocobsl ux nonyuenus. Ctpoenne artomos. lllemouHble MeTamisl — MPOCThIE BENIECTBA.
BaxkneHmMe CoeMHEHHS ILETOYHBIX METANIOB —OKCH/bI, TMAPOKCHABI M CONH (XJIOPHIbI,
KapOoHaThbl, Cyab(arTbl, HUTPATbl), MX CBOHCTBA M MNPHUMEHEHME B HAPOAHOM XO3ANCTBE.
Kanuiinsie ynoGpenusi.

Obwmas xapakTepucTHKa 1eMeHTOB riaBHoi noarpynnet Il rpynnei. Ctpoenne
aromoB. lllenounosemenbHble MeTaalbl — [POCThIE BelECTBA. BakHeillMe coelHHEeHHs
LIE0YHO3EMEIbHBIX METAIOB — OKCH/IbI, THIPOKCHIbI M COJIH (XJIOPH b, KapOOHATHI, HHTPATHI,
cynbdatel, pochatel), MX CBOHCTBA U IPUMEHEHHE B HAPOHOM XO3SHCTBE.

Amomunuii. Ctpoenue atoma, PU3MYECKHE H XHMHUYECKHE CBOWCTBA MPOCTOrO BELIECTRA.
Coeaunenns aqlOMUHHS — OKCHIL U I'MAPOKCHJ, HX am(oTepHbli Xapakrep. Baxueimue conu
TIOMHHUA. [IpUMEHEHHE aMIOMMHNS M €r0 COCAMHEHHH,

Kenezo. Ctpoenure atoma, pusnueckie M XHMHYECKHE CBOMCTBA MPOCTOTO BELIECTBA.
l'enernueckue paael Fe2+ u Fe3+. Baxkneiiiune conu xenesa. 3HAYEHHE JKee3a W €ro
COEIMHEHUH 1A NPUPOJIbl U HAPOIHOIO XO3SMHCTRA.

Jemoncrpauuu. OOGpa3subl IENOYHBIX M IICJOYHO3EMENbHBIX METalIoB. O6pa3siibl
criaBoB. BaaumosieiicTeue HaTPUA, IMTHA H KaIbLMA C BOJOI. B3auMoeiicTBHe HATPHSA U MATHUA
¢ kucnopoaom. Bzaumoaeiictene metannos ¢ Hemerannamu. [Tonyuenne ruapokcuaos xkenesa (11)
u (I11).

Jlaboparopubie onbiTel 12, B3auMoaeHcTBHE pacTBOPOB KHUCIOT M CONEH C METAIIAMH,
13. O3nakomienue ¢ pynamu xesesa. 14, OkpalnBaHue NjaamMmeHn CoNsMM LEJOUHbBIX METAIOB.
15. Baanmoneiictue KanbLus ¢ Booi. 16. [Toayuerne ruipokcuaa KaabLus U UCCIIE10BaHUE €ro
cBoiicts. 17. TlonyueHue TrHAPOKCHAA ATIOMHHWS W HCCIIEOBaHME €ro CBOMcTB. 18.
B3aumoneicTeue xkenesa ¢ consHoi kucnoroid. 19. IMonyuenue ruapoxcunos xenesa (1) u (111)
H H3Y4YEHHE UX CBOMCTB.

Tema 2. [Ipaktukym 1. CBolicTBAa METAIOB M HX COEAHHEHHH

1. OcymecTBiICHHE LEMOYKH XUMHYECKHX npeBpaticHuii. 2. IMosyuenue u cBoiicTBa
COEIMHEHHH METa/L10B. 3. PellleHne 3KCnepuMEHTalbHbIX 3a/1a4 Ha Pacllo3HaBaHHe U M0J1y4eHHe
CoeIMHEHUH MeTaioB. [Ipu IBYX4acoBOM IJIaHMPOBAaHWH MPOBOANTCS TOJBKO MpPaKTHYECKas
pabora 3.



O0was xapakTepuCTHKAa HeMeTA/UIOB: MojokeHue B [lepuosuueckoii  cucteme
xumuyeckux ayieMenToB . M.Mengeneena,

OCOOCHHOCTH ~ CTPOGHMS  AaTOMOB,  3JIEKTPOOTpHuaTenbHOCTH (D0) Kak  Mepa
«HeMETATHIHOCTHY, psia 0. KpHucTalinyeckoe cTPOeHHEe HEMETALIOB — MPOCTBIX BEILIECTB.
Annorponus. Pusnueckue cBoiicTBa HemeTawioB. OTHOCHTENBHOCTh MOHATHH «METALT» H
«HEMeTaJl».

Bogopon. Ionoxenne Bonoposa B [lepuommueckoii cucreMe XuMHUECKHX 31eMeHTOB /1.
W. Menzeneesa. Crpoenue atoma H MoJieKy ibl. DU3HUECKHE H XHMHYECKHE CBONCTBA BOAOPO/A,
€ro NnoJ1y4eHUe U MPHMEHEHHKE.

Boaa. Crpoenne monekynsl. BogoponaHas XHMudeckas cBash. MU3MUECKHME CBONHCTBA
BOJbl. AHOMANIWM CBOHCTB BOABL. ['mapodunbhbie u ruapodoOHbie BemecTBa. XHMHYECKHE
cBorcTBa BOAbl. Kpyrosopor Boxel B npupoge. Bomoounctka. Aspaums BoAbl. BBITOBBIE
(uibTpel. MunepasbHble BO/bL. JIMCTHILIMPOBAHHAS BOJIA, €€ TI0J1y4EHHE H NPHMEHEHHE.

O6uwas xapakTepucTuka ramorenoB. Crpoenue aromos. [lpocTeie BemectBa M
OCHOBHbIC COCIMHCHHS TallOr€HOB, WX cBoHcTBa. Kparkue cBeaeHus o xjnope, 6pome, drope u
noje. [IpuMeHEHHE rajjoreHOB U UX COCAHHEHUH B HAPOAHOM X03AiiCTBE.

Cepa. Crpoenue atoma, ajioTponus, CBOHCTBA M [IPUMEHEHME POMOHYECKOH Ccepbl.
Oxceuzsr cepsi (IV) u (VI), ux nonyuenne, ceoiictsa u npumenenne. CepHas KMCIOTA U €€ COJTH,
UX IIPUMEHEHHE B HApO/IHOM Xo3siicTBe. [IpOM3BOACTBO CEPHON KMCIIOTHI.

A30T. CTpoeHHEe aTOMa M MOJIEKYJTBI, CBOHCTBA MPOCTOrO BEMmecTBa. AMMHAK, CTPOEHHE,
CBOHCTBA, MOJIyYeHKe U TpuMeHenne. Coli aMMOHMS, UX CBOHCTBA M NpUMeHeHHe. OKCu/bl a30Ta
(IT) u (IV). AsorHas kucnora, ee cBoicTBa U npuMeHeHue. HUTpaThl H HUTPHUTLI, NpobaeMa HX
CO/epIKaHHA B CE/IbCKOXO03AHCTBEHHOMH IPOYKIMH. A30THbIE YA00peHUs.

®ocdop. Crpoenne atoma, annorpornus, cBoiicTa Genoro u kpacHoro docdopa, ux
npumenenne. OCHOBHbIE coeiHenns: okena pocdopa (V) u oprodocdopuas kucnora, hocdars.
dochophbie ynobpeHus.

Yraepoa. Ctpoenue aToMa, a10Tponus, CBOKCTBA MOAU(pUKALMIT, npuMeHenne. OKCHIbI
yraepona (II) m (IV), ux csoiictBa u npumenenue. KapOGoHaThl: KalbLMT, COAa, MOTALI, HX
3HA4YEHHUE B [IPUPOJIE U )KH3HU HEIOBEKA.

Kpemuuii. Ctpoenue aroma, KpUCTAJUTHUECKHIT KpEMHMH, ero cBoiicTBa NIpUMEHEHHE.
Oxkcun kpemuus (IV), ero npupoansie pazHoBuAHOCTH. CuMKaThl. 3HAauYeHHE COEAHHEHMI
KPeMHHsl B )KUBOH W HeKUBON npupojie. [IoHATHE O CHIIMKATHON NPOMbILIIEHHOCTH.

Jdemoncrpaunn. O6pasiibl ranoreHoB — NPoCThIX BewlecTs. B3anmoaeiicTBIE ranoreHos
C HaTpHeM, ¢ allOMHHHEM. BbITecHeHMe Xjiopom OpoMa WM HOJA M3 PAacTBOPOB MX COJIEH.
Bsaumoneiicteue cepel ¢ MerailamMM, BOJAOPOAOM M  KMCIOpPOAOM. BiaumozeiicTue
KOHUEHTPHPOBAHHOH a30THOW KHUCJIOTHI ¢ Me/bio. [orIomieH e yriieM pacTBOPEHHBIX BEIIECTB
niu rasos. Boccranosnenne meau u3 ee okena yriem. O6pasiibl IPUPOAHBIX COEAMHEHHH XI0pa,
cepbl, (ochopa, yraeposa, kpemuus. OOpasupl BaskKHEHWIMX [ HAPOJHONO XO3siiCTBA
cynbdaros, Hutpartos, kapbonatos, Gpocdaros. O6pasLbl cTekNa, KEPAMHKH, IEMEHTA.

JlaGopatopusie onbiTel. 20. [Tonyuyenne u pacnosnasanue Bogopoaa. 21. Mcenenosanune
MIOBEPXHOCTHOTO HATSKCHUS BOABL. 22. PacTBOpeHMe [epMaHraHaTa Kajus WJIH MEIHOIO
Kynopoca B Boxe. 23. I'maparauus oGe3BokeHHoro cynbgara memu (II). 24. UsrotoBnenue
TUIICOBOTO OTNeYaTKa. 25. O3HaKOMIIEHHE C KOITeKLHeH OBITOBBIX QHILTPOB. 26. O3HaAKOMIEHHE
C COCTABOM MHHEpaNbHOH BO/bI. 27. KauecTBeHHas peakius Ha rajoreHua-1oHsl. 28, [onyueHue
H pacrnosHaBaHue kuciopoaa. 29. I'opeHue cepbl Ha Bo3ayxe M B kucaopoze. 30. CpoiicTa
pa30aBieHHON cepHOil kucnoThl. 31. M3yuenne cBoiicTB ammuaka. 32. PacrnosnaBanue coneid
ammonus. 33, CpoiicrBa  pa30asieHHOH  a30THOH  kucinoTel. 34,  BsaumoneiicTBue
KOHLEHTPHPOBAHHOH A30THOH KHCIOTHI ¢ Medbio. 35. openue docdopa Ha BO3ayXe W B
kucnopoze. 36. Pacnosnasanue ocaros. 37. Fopenue yras B kuciaopose. 38. Iloayuenue
YrOJBEHOH KHCIIOTBI M M3ydeHue ee cBoiict. 39. [lepexon kapGoHaToB B rHApokapboHatsl. 40.
Pasnoxenue runpokapbonara Harpus. 41. [Tomydenue KpeMHEBOH KHCIOTBbI M M3yueHHe ee
CBOMCTB.

Tema 5. O0o01menne 3HAHMIH MO0 XHMHUH 32 KYpPC OCHOBHOMN mKoabl [loaroroBka K



[Tepronnueckuii 3axon u ITeprHonuyeckas cucrema xumuueckux iemenTos JI.M.Menneneera
@u3HMYECKHH  CMBICI  TOPSZIKOBOTO  HOMEpa JJIEMEHTAa  ,HOMEpPOB  mepuojna H
TpYIIBL3aKOHOMEPHOCTH H3MCHEHHsI CBOHCTB 3JIEMEHTOB M HX COCIMHEHMH B IepHoiax
rpynmax B CBETE MPEIACTAaBICHHH O CTPOEHHH aTOMOB 3JeMeHTOB .3HaueHHe [lepuoanyveckoro
3aKOHa.

Buibl XHMHUECKHX CBSA3eH M THITBI KDHCTAJUTHYECKUX peleToOK .B3auMocBs3b cTpoeHns
H CBOHCTB BEIIECTB.

Knaccnbukanms XUMHYECKHX peakiuil 10 pasiMYHBIM  [PH3HAKaM(JHCIO M COCTaB
pearupyomumx " o0pazyrommxes BELIECTB JHaJIn4He TPaHHUIIBI paszena
(haz;TernioBoidPPeKTMIMEHEHHE CTENICHEH OKHCIEHHS aTOMOB;MCIIONIb30BAHHE KATaTN3aTOopa;
Hampas/ieHHe TpoTekanus). CKOpOCTh XHMHYECKHX peakimil W  (DaKkTOpBI,BAMAIONINE Ha
Hee.O0paTHMOCTh XMMHYECKHMX PEAKIHH | CrIOCOOBI CMEIIEH s XHMHYECKOT OPaBHOBECHS.

[Ipocteie wu  cnoxuele BemectBa.MeTa/iel W HeMeTalulbl.l eHeTHUECKHE  pSIBI
MeTajia,HeMeTania H MIEPEXOJTHOTO MeTaia .Oxcuae! " THJPOKCHIBI
(OCHOBaHH S, KHCIIOTHI, aM(OTepHBIETH IPOKCH,IBI),coNH. X cocTaB,KaccH(GHKaIms H
O0IIMEXUMHUYECKHE CBOMCTBA B CBETE TEOPHH 3JIEKTPOJIATHYECKOM JTHCCOLMALINH,

IIL.Temarnyeckoe njiaHupoBaHHe ¢ YKa3aHHeM KOJIHYeCTBA YacoB, OTBOAHUMbIX HA
OCBOEHHE KAMK/A0H TeMbl

Neni/n1 | Hasanue temsl,pa3zena Kos-o | K.p.
4acoB
8kuace
1. Beenenue 3 yacos
2 ATOMBI XHMHYECKH XDJIEMEHTOB 12 gacos| 1
2 [IpocTsie BemecTBa 7uacoB | 1
- CoenMHEHNS! XMMHYECKHX 3JIEMEHTOB 12
uacop | |
3 W3meHenuHs, IPOMCXOAIIHE C BELIECTBAMH 12
4acoB
1
6. Teopust HNEKTPOTMTHYECKOMH THCCOLMALMK CBOMCTBA KJIACCOB 224qaca | 1
HEOPraHHYECKUX COCTUHCHUH
Hroro: 68 Syacos
4acoB
Ykaace
1, IloBTOpEHHE OCHOBHBIX BOMPOCOB Kypca 8 Kilacca U BBEJICHHE B 74acoB
Kypc 9
2. MerTannel 17 1
JacoB
3, Hemeranisl 30 1
4acoB
4. IlepBoHayvaIbHBIE MTPEACTABICHHA 00 OPraHUYECKHX BEIECTBAX 10 1
4acoB




06001eHne 3HAHUM M0 XUMHH 34 8 yacos 1
KYPC OCHOBHOM IIKOJIBI
Hroro: 68 yacos 4 yaca




