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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pe3yibTaThl OCBOCHHUSI ITPOTrpaMMbl OCHOBHOT'O 00IIIEro 00pa30BaHUs JOCTUTAIOTCS
B X0JI¢ 00yUYeHHUs XUMHUH B €IMHCTBE yU€OHON M BOCIIUTATEIIHLHOU IEATEIILHOCTH B COOTBETCTBUU
C  TPAAMIMOHHBIMU  POCCHUHUCKMMHU  COIMOKYJIBTYPHBIMH M  JIyXOBHO-HPAaBCTBEHHBIMH
LICHHOCTSIMH,

MNPUHATBIMA B O6HI€CTBC IpaBuJIaMH W HOpMaMH IIOBECACHHUA U CHOCO6CTBYIOT mponeccam
CaMOIIO3HAHUA, CaMOPa3BUTHUA U COLTUAJIM3allun 06yqalonmxc;1.

JImgyHOCTHBIE PE3YIbTATHI OTpaXartOT 'OTOBHOCTH o6yqa}01unxc>1 PYKOBOJACTBOBATHCA CHCTEMOM
IIO3UTHUBHBIX HNEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMpCHUEC OIbITa ACATCIBHOCTH Ha eé OCHOBEC, B
TOM 4YHCJIC B HaCTH.

1) mMaTPHMOTHYECKOI0 BOCIUTAHMS:
LIECHHOCTHOTO OTHOILEHHsSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAy4HOMY
HaCJICOUIO, IOHUMAaHWs 3HAYCHU A XUMHYECKOHN HAYKH B )KU3HU COBPECMCHHOI'O O6IIIGCTBa,
CIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW HMH(OPMAIIUEH O TMEepeOBbIX MAOCTIKEHHSIX H
OTKPBITUAX MHpOBOfI A OTEYECTBCHHOM XUMHHU, 3aUHTCPCCOBAHHOCTH B HAYYHBIX
3HaHUSIX 00 yCTpOHCTBE MUpPA U OOLIECTBA;

2) rpasKIaAHCKOro BOCIUTAHMA:
IPEICTABICHUS O COLMAJIBHBIX HOPMax W MPaBUIIAX MEXJIMYHOCTHBIX OTHOLICHWH B
KOJIJIEKTHBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO IOJE3HOH, yueOHO-
UCCIICI0BATEIbCKONW, TBOPUECKOW W JAPYrMX BHUAAX JEATEIBHOCTH, TI'OTOBHOCTH K
pa3HoOOpa3HOW  COBMECTHOM  JESATENbHOCTM  HpPU  BBINOJIHEHUH  Y4YEOHBIX,
IMMO3HAaBAaTCJIbHBIX 3a/la4, BBIIIOJHCHUN XUMUYCCKHUX SKCIICPUMEHTOB, CO3aHUN y‘-I€6HI)IX
MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAHHIO M B3aMMOIIOMOIIM B TMpOIEcCe O3TOU
y‘Ie6HOI\/’I JACATCIIBHOCTH, TOTOBHOCTHU OIICHUBATH CBOC MOBCACHHUEC U IIOCTYIIKHM CBOHUX
TOBapUIIEH C IO3ULUU HPABCTBEHHBIX U IPaBOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEACTBUM MTOCTYIIKOB;

3) EeHHOCTH HAYYHOIO MO3HAHUS:

MHPOBO33PEHUECKHUE  TPEJICTABICHUS O  BEIIECTBE W XUMHYECKOW  pEeaKluH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINE OCHOBY JJISI

IIOHUMaHHs CYIIHOCTHU HayT-IHOI\/’I KapTuHbI MHpa, MIPCACTAaBICHUA 00 OCHOBHEBIX
3aKOHOMCPHOCTAX PA3BUTHA IMMPUPOABI, B3AUMOCBA3AX YCIIOBCKaA C HpPIpOI[HOfI cpenoﬁ, 0 poJjin
XUMHU B IIO3HAHNHU 3TUX BaKOHOMepHOCTeﬁ;

IMMO3HAaBaTCJIbHBIC MOTHBBI, HAITPABJICHHBIC HA MMOJIYYCHHNEC HOBBIX 3HAHUH 110 XHUMHHU,

HCO6XOI(I/IMBIC JJIs0 00BSICHEHHS Ha6J'IIO,Z[aCMLIX MpoLIeCCoB U HBHCHHﬁ, HOSH&B&TCHBHOﬁ,

UHGOPMAIIMOHHON M YNUTATEIbCKOW KYJIbTYpBI, B TOM YHCIIE HAaBBIKOB CaMOCTOSITEIbHOM
paboThl ¢ y4eOHBIMM TEKCTaMH, CIPAaBOYHON JHUTEpPaTypod, IOCTYMHBIMH TEXHHUYECKUMU



cpeacTBaMu  WH(GOPMAIMOHHBIX ~ TEXHOJOTHH;  camMo00pa3oBaHUIO,  NPOEKTHOWM U
UCCIICIOBATEIILCKOW JIEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH € YPOBHS
00y4eHus B JabHEHIIEeM;

4) ¢dopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHWE IEHHOCTU JKH3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0pPOBBIO,
YCTaHOBKM Ha 37J0pOBBIN 00pa3 jKU3HU, OCO3HAHUE TOCIEACTBUN U HENPUATUE BPEIHBIX
npuBblYeK  (YHOTpeONeHUs  alKoroiii, HApKOTUKOB, KypeHHUs), HEOOXOAUMOCTH
co0uroIeHHsI TTpaBmil 0€30MaCHOCTH TPU

oOpalleHuU ¢ XMMHUYECKUMU BEIIECTBAMHU B OBITY U pEaibHOM JKU3HHU;

5) TpyaoBOro BoCHHTAHMS:
MHTEPEC K MPaKTHYECKOMY M3YUCHHIO MPO(pECcCuil U Tpyna pasInuHOrO poja, YBaKEHHE
K TPyAy ¥ pe3yibTaTaM TPYIOBOW AEATEIBHOCTH, B TOM YHCIIE Ha OCHOBE NPUMEHEHHS
NpPEJMETHBIX 3HAHMW 10 XWMHH, OCO3HAHHBIH BBIOOP HMHIMBHUIYAJIBHOH TPACKTOPUH
IPOJIOIDKEHHS 00pa30BaHUs C y4ETOM JTMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX ~ HMHTEPECOB M  IMOTPEOHOCTEH, ycHemHoW mnpodhecCHOHATBLHON
NESITeTbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCA B
npodeccruoHaIbHOM cpese;

6) 9KOJIOrHYecKOro BOCIIHTAHHUS:

9KOJIOTHYECKHU 1Ies1eco00pa3Hoe OTHOLIEHHE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3emJe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHMMaHHE LIEHHOCTH 3J0pPOBOro W 0€30IacHOro obpasa >KHM3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (H3MYECKOMY M TICHXHYECKOMY 370POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/IEHUs paBUiI 0€30IacHOrO MOBEACHUS MPH paboTe C BEIEeCTBAMH,
a TaK)K€ B CUTYyalUAX, YTPOXKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TMPUMEHATh 3HAHUS, MOJy4daeMmble NMPU HM3YYEHUH XUMHUH, JJIs pEIICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOILIEH IIPUPOIHON CPENOH, [UIs TIOBBILIEHUS YPOBHS YKOJIOTHYECKON
KYJIbTYpPbI, OCO3HaHUS IJI00ATBHOIO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHUs
MIOCPEJICTBOM METOJOB XMMUH, SKOJIOTUYECKOTO MBIIUICHHS, YMEHUs PYKOBOJCTBOBAaThCA UM B
ITO3HABATEJIbHOW, KOMMYHUKATUBHON M COLIMAJIbHON MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI
B cocTaBe MeTanpeMeTHBIX pe3yIbTaTOB BBIACISAIOT 3HAYMMBIE [T (POPMUPOBAHUS

MHUPOBO33pEHUS OOIIeHAayYHbIe MOHATUS (3aKOH, TEOpHs, NPUHIMI, THIOTe3a, (akT,
CUCTEMa, IMPOILIeCC, IKCIIEPUMEHT U JIPYToe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAaYUHBIX
y4eOHBIX TNpeAMeTax M MO3BOJSIOT HAa OCHOBE 3HAHMN M3 ITHX MNpPeIMETOB (OPMHUPOBATH
MPEJICTaBICHUE O IEJIOCTHOW HAayyHOW KapTHHE MUpPA, U YHHMBEpCalbHbIE yueOHbIE AEHCTBHS
(mo3HaBaTesbHbIE, KOMMYHHUKATHBHBIE, PETYJIATUBHBIE), KOTOPbIE o0ecreynBaoT
(dbopMUpOBaHHE TOTOBHOCTU K CAMOCTOSATEIHHOMY IJIAHUPOBAHUIO U OCYLIECTBIICHUIO Y4eOHOM
JESATEIBHOCTH.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
bazoBble jornueckue JeiicTBUSA:

YMCHHA HCIIOJIB30BATb HpI/IéMBI JOIrM4CCKOIro MbIIIJICHUA IIpUd OCBOCHHMHU 3HAHUM:
pacKkpeiBaTb  CMBICII  XHUMHYCCKUX MMOHATHH (BI)I,Z[CJ'IHTI) HX  XapaKTCpHBIC IIPU3HAKH,
yCTaHaBJIMUBAThL B3aMMOCBA3b C APYTI'HMHA HOHSITI/IHMI/I), UCIIOJB30BaTh IMOHATUA AJIA 00BsICHEHUS
OTACJIBHBIX (baKTOB n HBHCHHﬁ, BBI6I/IpaTI> OCHOBAHUA MW KPUTCPUH I KJ'IaCCI/I(bI/IKaHI/II/I
XUMHUYCCKUX BCHICCTB U XMMHUYCCKUX peaKum”I, YCTaHaBJIMBATb NMPUYKXMHHO-CIICACTBCHHLIC CBA3HU
MCKOY 00BbEeKTaMHU HU3Yy4YCHUSA, CTPOUTH JIOTUUCCKUE PACCYKIACHUA (I/IH,HYKTI/IBHBIG, JACAYKTUBHBIC,
110 aHaJIOFI/II/I), J€J1aThb BBIBOJABI U 3aKJIIOYCHUS,

YMCHUC IIPUMCHATH B IPOLUCCCC MMO3HAHUWA ITOHATHA (HpGIIMCTHBIG n MeTaHpeI[MeTHLIG),

CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOIb3yEeMbIe B XUMUU, TPEOOPA30BLIBATH HIMPOKO
MPUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPEICTABICHUS — XUMHUUYECKHIN 3HAK (CMMBOJI DJIEMEHTA),
xumMudeckass ¢GopMylia M ypaBHEHHUE XUMHUYECKOH pEeakuu — TMpU pPEIIeHUd YydeOHO-
MO3HABATENIbHBIX  a/lad, C Y4ETOM OTUX MOJEIBHBIX MPEJACTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3YyYaEMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYHHHO-CIICACTBCHHBIC CBSI3H U
MPOTUBOPEYHS B U3y4aE€MBIX IIPOIECCAX U SBICHUSIX.

ba3oBble uccienoBaTelLCKUE AeiiCTBHS .

YMCHHEC HCIIOJb30BaTh IIOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHMA, a
TaKKe B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPABUIBHOCTU
BBICKA3bIBACMBIX CY)KI[CHHfl; HpI/I06pCT€HI/I€ OIllbITa 1O IINIAHUPOBAHWIO, OpraHu3aluu H
NPOBE/ICHUIO YYCHMUYECKHX JKCIEPUMEHTOB, YMEHHME HaOMoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 Pe3yJbTaT, POpMyIUpoBaTh 000OIEHUS U BBIBOJBI IO
pe3ysbTaTaM MPOBEAEHHOTO ONbITA, UCCIET0BaHMsI, COCTABIIATh OTUYET O MPOJIETaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUe BBIOMPATh, aHATM3UPOBATh U HHTEPIPETHPOBATH HH(OOPMAIHIO PA3TUYHBIX BUJIOB
U GOpM MPEACTABICHUS, OTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIPaBOYHBIE MMOcoOWs, pecypchl IHTepHeTa), KPUTHYECKH
OLIEHUBATh NMPOTHUBOPEUMBYI0 M HEIOCTOBEPHYIO HH(OPMALUIO; COOTBETCTBYIOIIUX JAHHBIX,
HEOOXOJUMBIX ISl BBITIOJHEHUS y4eOHBIX W IO3HABATENBHBIX 3a/a4 OMpPEICNEHHOTO THIIA,
npuoOpeTeHne OombplTa B O0JACTM  MCIIOJB30BaHMS  MH()OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIaJICHHE KYJIbTYPOH aKTHBHOTO MCIIOJIb30BAHUS PA3IIMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (opMy TpeAcTaBiIeHUs HHPOpPMALUH U
WITIOCTPUPOBATH PEIIaeMble 33/1a4 HECIOKHBIMH CXEMaMH, JHarpaMMaMi, APYyruMa GpopmMamMu
rpaduKy ¥ UX KOMOMHALUSMH;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATH B MpPOIECCe YU4EOHOW M HCCIIEN0BATENHCKON
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETLCKOTO X0351CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroIle MPUpOAHON CPEeIbl.



yYMEHUE MPUMEHATh Pa3JIMYHbIE METO/bI U 3alIPOCHI MPU MOUCKE U 0TOOpE MH(OPMAINH U
COOTBETCTBYIOUIMX JTAHHBIX, HEOOXOJMMBIX JUIS BBIIIOJHEHUS YU4COHBIX U TIO3HABATEIIFHBIX 33134
OTpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(DOPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOH aKTUBHOTO HMCIOJIB30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy TpencTaBiIeHUS
uH(pOpMAMK W WUIIOCTPUPOBATh pEIlacMble 3a/laud HECIOKHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduk U ©X KOMOUHALIUSAMU;

YMEHHE WCHOJb30BaTh M aHAIM3UPOBATh B TMpolecce Y4eOHOH M HMCCIEeN0BATEIbCKON
NeSITeIbHOCTH HH(POPMAIIHMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCIOPTa
Ha COCTOSIHHE OKPYXKAroIe MPUPOIHON CPEeIbl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

YMEHHs 3a/laBaTh BOMPOCHl (B XOA€ Auanora U (WJIu) ITUCKYCCHM) IO CYIIECTBY
o0cyxmaemMoil TeMbl, (OPMYIUPOBATH CBOM TMPEUIOKEHUS OTHOCUTEIHHO BBIOTHEHUS
MpeUI0KEHHOM 3a/1auu;

YMEHUS IPECTABIIATH IMOJIyUCHHBIC PE3YJIbTaThl TO3HABATEIIBHOM IEATEILHOCTH B YCTHBIX
U TNHCHhMEHHBIX TEKCTaX; JIeJIaTh IPE3CHTALUI0 pPEe3yJbTaTOB BBINOJHEHHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOPATOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOIO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MMO3HABATECIBHOU W
HCCIIEIOBATEIIBCKON JICATENBHOCTA TIPH PEIICHHH BO3HHUKAIOMIMX MPoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJIACOBaHMs TO3HMIUN (00CYXkIeHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAWHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1CHCTBHUA:

YMEHHE CaMOCTOSATENbHO ONPEAENATh LENU JeSTeIbHOCTH, IUIAHUPOBATh, OCYIIECTBISATH,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEbHOCTh, BBIOMPATh
HaubOosnee H(PQEKTUBHbIE CHOCOOBI pelIeHus Yy4yeOHbIX M IO3HABaTEJIbHBIX  3aj1ad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JEHCTBHHA NpU
BBIITOJIHEHUH 33JaHUH C y4ETOM TMOJNydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTara 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3a/IaHHH.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pe3yJIbTATOB IO OCBOCHHUIO  0O0s3aTEIBHOTO  COJEPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW enepasbHO pabodeil mporpaMMoi, BBIICISIOT: OCBOCHHBIC
00ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHs W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaAMETHOM 00sacTi «XHUMHS», BHUIBI JIEATEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS, €T0
UHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.



K koH1y o0yuenus B 8 Kkjacce nmpeiMeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUMN:

pPacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKUX IOHATUN: aTOM, MOJEKYJa, XMMHUYECKAN JJIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOJHAs M HEOJHOPO/HAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISpHas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJIApHas
Macca, MaccoBas IO XUMHUYECKOTO JJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA O0BEM, OKCHI,
KHCIIOTA, OCHOBAaHHUE, COJb, JJIEKTPOOTPHULIATENBHOCTb, CTEIEHb OKUCICHMS, XUMHUYECKas
peakuus, KiacCU(pUKAIMS PEaKLUUi: peakMu COSAMHEHUS, PEAKLIUU Pa3IoKEHUs, PeaKiuu
3aMeIleHus], peakliud 0OMeHa, 3K30- U 3HIO0TEPMUYECKUE PEAKIMU, TEeIUIOBON 3 (eKT peakuu,
PO aToMa, JCKTPOHHBINA CIION aToMa, aTOMHasi OpOUTalb, paluyc aToMa, XMMUYeCKas CBS3b,
NOJIIpHAsl M HEMOJSPHAs KOBAJICHTHAs CBS3b, MOHHAsA CBsA3b, MOH, KaTHOH, aHMOH, pPacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAal|sl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATDH 3TH IIOHATHUSA IIPU
ONMCAHUU BELIECTB U UX MIPEBPALLEHUII;

UCIOJIb30BaTh XUMHUECKYI0 CHUMBOJMKY AJIsi COCTaBlIeHHs (DOpMyJs BEIECTB U ypaBHEHUH
XAMHYECKUX PEAKIIUN;

OIpesieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIEHb OKUCIECHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHMSX, NMPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
COEMHEHUH 1o popMysaM, BUI XMMUYECKOHM CBSI3U (KOBaJEHTHAsl U HOHHAS) B HEOPIraHUYECKUX
COEIMHEHUSIX;

packpbiBaTh cMbIci [lepuonndeckoro 3akona Jl. Y. MenzaeneeBa: 1eMOHCTpUPOBAaTh IOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB OT UX T[OJIOXKEHHUS B
ITeproanueckoii cucreMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IIOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

ONUCBHIBATh U XapakTepu3oBaTh TabiauuHyro ¢opmy [lepuoanyeckoit CUCTEMbl XMMHUYECKHUX
AIIEMEHTOB: PA3JIMYaTh MOHATHS «TJIaBHas moArpynmna (A-rpymnmna)» u «modounas noarpynma (b-
IpyImIa)», Majble 1 00JIbIINe IePUO/Ibl, COOTHOCUTh 0003HAUYEHUs, KOTOPBIE UMEIOTCS B TaOIuLe
«llepuogmueckas cucrema xumuueckux osnemeHtoB J[. W. MenneneeBay ¢ 4YHMCIOBBIMHU
XapaKTEepUCTHUKAMU CTPOCHMS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3aps] sipa, obiiee
YHCIIO 3JIEKTPOHOB M PACHPEEIIEHNE UX 0 3JIEKTPOHHBIM CIIO0SIM);

KJaccu(puIUpoBaTh XMMUYECKHE 3JI€MEHTHI, HEOpPraHUYECKHE BEIIECTBA, XUMUYECKUE PEaKLUU
(10 YKCIy ¥ COCTaBY YYacTBYIOIUX B pEaKIMU BEIIECTB, IO TEIIOBOMY 3G (DEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIJIACCOB,
MOJATBEPXKJasl  ONUCAaHME MpPUMEpaMHM  MOJEKYJSPHBIX  yYpaBHEHUH  COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIIU;

IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALIEHUI B PA3JIUYHbIX YCIOBUIX;

BBIUHCIISTH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIeMEeHTa MO0 (opMyse COeIMHEHMs, MAacCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
MPOBOAMTH PACU€ThI MO0 YPABHEHUIO XUMUYECKON PEAKIUY;

IIPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
000011IeHIE, CUCTEMATH3AIUI0, KIACCU(UKAIUIO, BRISIBICHHUE MPUYNHHO-CIIC/ICTBEHHBIX CBS3EH
— JJI U3Y4YEHUS CBOMCTB BELIECTB M XUMHUYECKUX DPEAKIHUM, €CTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUSI — HaONIOJIeHUEe, UW3MEpEeHue, MOJEIUPOBAHUE, OHKCIEPUMEHT (pealibHblil U
MBICTICHHBIN );

CJIeIoBaTh MpaBUjIaM IOJIb30BaHUS XUMUYECKOW MOCYAON U 1ab0opaTOpHBIM 000PYIOBaHUEM, a
TaKXe MpaBUiIaM OOpalleHHsl C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMH IO BBIIOJIHEHHUIO
71a00paTOPHBIX XUMHYECKHX OINBITOB MO MOJYYEHHIO M COOMpPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIOpPOJAa), NMPUTOTOBJICHUIO PACTBOPOB C ONpEAeNEHHOM MaccoBOM oiieit
pacTBOPEHHOIO BEUIECTBa, IUIAHUPOBATb W TMPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IO



pacro3HABAaHWIO PACTBOPOB IIETIOYEH W KHUCIOT C TMOMOIIBI0 HMHIUKATOPOB (JIAKMYC,
dbenondTanenH, METUJIOPAHX U APYTHE).

K xoHniy o6yuenus B 9 kJiacce rnpeMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

pacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHATUN: XMMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, aHUOH, TIPOCTOE  BEILIECTBO,  CJOKHOE  BEIIECTBO,  BaJEHTHOCTD,
JEKTPOOTPHULIATEIBHOCTD, CTEIEHb OKUCICHMS, XMMMYECKas pPEaKUus, XUMHUYECKass CBS3b,
TETUIOBON A(PQEKT peaKifu, MOJIb, MOJIIPHBIN 00BEM, pacTBOp, SIEKTPOIUTHI, HEIJIEKTPOIHUTEHI,
NEKTPOJIUTUYECKAs JTUCCOLMALMSA, PEAKLUUHU HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE U HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuy, OKUCIUTEIb, BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAaHOBIEHHUE, aJUIOTPOIMS,
aM(OTEepHOCTh, XUMHYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAUTNYECKas), KPUCTALITHYECKAs
peIIETKa, KOPpO3US METAUIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEaKLHH, MPeneabHO
nomycrumas konuentpanus I1/1K Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUN U IPUMEHATH 3TU HOHITHS IIPU
OINMCAHUU BELIECTB U UX MPEBPALLECHUII;

UCIIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIsi COCTaBlIeHHs (DOpMyJ BEIECTB U ypaBHEHUH
XAMHYECKUX PEAKIIUN;

ONpEACIATh BAJIEHTHOCTh M CTENEHb OKHUCIECHUS XUMHUYECKMX D3JEMEHTOB B COCAMHEHMSX
Pa3IMYHOIO COCTaBa, IMPUHAJJIEKHOCTh BELIECTB K OMNPEICIIEHHOMY KJIAcCy COEIMHEHUH II0
dbopmynaM, BUJ XMMUYECKON CBA3M (KOBaJEHTHAs!, HOHHAsI, METAIJINUYECKasi) B HEOPIraHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA 10 XUMHYECKOM (opmylie, XapakTep Cpelpl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COECAVHEHUN, TUIl KPUCTAJNINYECKON PEIETKA KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3akona [[. WM. MenneneeBa um JI€MOHCTPUPOBATH €r0
[IOHMMaHME: OIUCBIBaTh M XapaKTepu3oBaTh TabiuuHytro (opmy Ilepuoanueckoit cucrembl
XUMHYECKHX AJIEMEHTOB: pa3jnyaTh MOHSATHS «rJIaBHAs moAarpymnna (A-rpymma)» u «oOoyHast
noarpynna (b-rpynma)», mansle U OojblinMe NEpUOJbl, COOTHOCHTH 0003HAUEHUs, KOTOpHIE
UMEIOTCS B TMEPUOJMYECKON Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00lee YUCI0 3JIEKTPOHOB M paclipe/ielieHUue ux
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCOUHEHMH B IPEJENax MalblX MEPUOJOB U INIABHBIX MOATIPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJaccu(UIUpPOBaTh XMMUYECKHE 3JI€MEHThI, HEOPraHMYECKHE BEIECTBA, XMMUYECKHE PEaKIINU
(Mo yuciny M COCTaBy Yy4YacTBYIOUIMX B pEakUUU BEIIECTB, MO TEIUIOBOMY 3(deKTy, Io
U3MEHEHMIO CTETIeHEeH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME U CleNU(PUUIECKHEe XMMHUYECKHE CBOMCTBA MPOCTHIX H
CJIOKHBIX BEILECTB, MOATBEPAKas ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHil;

COCTaBJIAITh YPABHEHUS MIEKTPOIUTUYECKON TUCCOLMALNN KUCIIOT, HIEJI0OUEH U COJIEH, TIOJIHbIE U
COKpaIEHHBIE YPABHEHMsI PEAKIMI MOHHOTO OOMEHa, YpaBHEHHS pPeakiuil, IOITBEPKIAIOLINX
CYILIECTBOBAHHE FEHETUUECKOM CBSI3U MEX]y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUi TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKLInii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BOSMOXHOCTH MPOTEKAHUS
XUMHUYECKHX IPEBPAIICHNUN B Pa3IMUHBIX YCIOBHUSX;

BBIUHCIISATH OTHOCHUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa MO0 (opMyse COeIMHEHMs, MacCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
MIPOBOAMTD PACUETHI M0 YPABHEHUIO XUMUYECKON PeaKIuy;



co0roaaTh MpaBUiia MOJB30BAHUS XUMUYECKOW MOCYI0N M 1a00paTOpHBIM 00OpyIOBaHUEM, a
TaK)Ke MpaBuia OOpaIlleHUs ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIUSAMH TIO BBITTOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB MO IMOJIYYCHHUI0O U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yrieKuciIoro rasa);

MPOBOAWTH PEAKIMH, TOATBEPKIAIONINE KAYECTBEHHBIH COCTaB Pa3MYHBIX  BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHar-, docdar-, cuimkar-,
cynbdar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI ¥ HOHBI HM3yYCHHBIX  METaJUIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHWYECKHUX BEILECTB;

MPUMEHSTh OCHOBHBIC OTEPAIlUU MBICIIUTEIBHON NEATETbHOCTH — aHAJIU3 U CHHTE3, CPABHCHHE,
0000IIIeHNE, CUCTEMAaTU3AINIO0, BBISBJICHUE MPUYNHHO-CIICJICTBCHHBIX CBS3€H — I U3y4YCHHS
CBOMCTB BEHIECTB W XWMHYECKUX PEAKIIMA, €CTeCTBEHHO-HAYYHBIE METOJBI IO3HAHUS —
HaOJIr0/ICHUE, U3MEPEHUE, MOJICTTMPOBAHUE, IKCIICPUMEHT (PEaJIbHBINM U MBICICHHBIH ).

2. Copnepsxkanme y4eOHOro npeaMmera, Kypea 8 kiace
BBenenue — S yacos
XuMust — HayKa 0 BCHICCTBAX, UX CBOMCTBax U MMPEBpALICHUAX.

IlonsaTHE O XMMHUUYECKOM 3JIEMEHTE U (bopMax €T0 CyHICCTBOBAaHU: CBO6OI[HI>IX aToMmax,
IMPOCTBIX M CJIOKHBIX BCIICCTBAX.

[IpeBparenus BemecTB. OTIHMUNE XUMUYECKUX peakluii oT ¢puznyeckux siBaeHuil. Ponp
XUMHH B )KU3HU YEIIOBEKA.

Kparkue cBeneHust 3 UCTOpUM BO3HUKHOBEHMS W pa3BuTusi xumud. llepuon amxumum.
[Tonstue o d¢unocopckom kamue. Xumusa B XVI B. Pa3zputrue xumuu Ha Pycu. Ponb
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJIEHUU XMMHUYEeCKoi Hayku — pabotel M. B. JlomoHOCOBa, A.
M. byrneposa, 1. 1. Menneneena.

XuMu4ecKkass CUMBOJIMKA. 3HAaKM XHUMUYECKUX DJIEMEHTOB M INPOMCXOXKIEHUE HX
Ha3BaHUM. Xumuueckue Gopmynbl. MHaekcs n kKodpduunueHTsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYJIsIpHasi Macchl. PacueT MaccoBOM 101 XMMHUYECKOT0 3JIEMEHTA 10 (hopMyJie BELIeCTBa.

Ilepuognueckas cucrtema xumuueckux snemeHToB [[. M. MeHnpneneeBa, ee cTpykTypa:
MaJible W OOJbIIME MEepPUObl, IPYMIbl U MOArpynmnsl (riaaBHas W noOouHas). Ilepuoauueckas
CUCTEMa KaK CIPaBOYHOE MOCOoOUeE JJis MOJIy4YEHUsI CBEACHUN O XUMUYECKUX JIEMEHTaX.

Pacuemmnpwie 3a0auu. 1. HaxoxaeHne OTHOCUTETHHOW MOJEKYISPHONH MacChl BEIECTBA MO €ro
XuMH4eckor Gopmyse. 2. Beruucienrne MaccoBoil JOIU XMMHYECKOTO 2JIEMEHTa B BEILIECTBE MO
ero popmyie.

Ilpakmuueckoe 3anamue. 1. llpaBuna TexHUKHM O0€30MACHOCTH HpU pabOTe B XUMHUYECKOM
kabunete. [Ipuembl oOpaiieHuss c¢ gabopaTOpHBIM OOOpPYIOBAaHMEM M HarpeBaTeIbHBIMU
npubopamu.

TEMA 1. ATOMBI XUMHYEeCKHX dJeMeHTOB — 10 yacos.



AToMmbl Kak (hopMa CYHIECTBOBAHMUS XMUMHUYECKHUX 3JeMEHTOB. OCHOBHBIE CBEIEHHUS O
CTpPOCHUHM aTOMOB. JloKaszaTenbCTBa CIIOKHOCTH cTpoeHus artoMoB. OmbiTel Pesepdopna.
[1naneTapHast MOJIeIb CTPOCHUS aTOMA.

CocraB aTOMHBIX siiep: NPOTOHBI M HEUTpoHBL. OTHOCHUTENIbHAs aTOMHAas Macca.
B3aumMoCBsI3b MOHATUN «IIPOTOH», «HEUTPOH», «OTHOCHUTENbHAsA aTOMHas Maccay. M3MmeHeHue
YKCJIa MPOTOHOB B sJIp€ aToMa — 00pa30BaHKE HOBBIX XUMUUYECKHUX JIEMEHTOB.

M3meHeHne 4ncia HEWTPOHOB B sipe aToMa — oOpa3zoBaHue U30TOnoB. COBpeMEHHOE
OIpE/ICNICHUE TOHATUSA «XUMUYECKUN y1eMeHT». M30Tonbl Kak pasHOBUIHOCTH aTOMOB OJIHOTO
XUMHYECKOI'0 AJIEMEHTA.

OnexTponbl. CTpoeHUE IEKTPOHHBIX 000J0YEK aTOMOB XUMHUYECKHUX dJIeMEHTOB Ne | —
20 nepuoamnueckoit cuctemsl J[. . Menneneesa. [lonstre o 3aBepIIEeHHOM M HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (IHEPreTUYECKOM YPOBHE).

[lepnonnueckas cucrema xumudeckux siemeHToB [[. M. MenneneeBa u crpoeHue
aTOMOB: (PU3UYECKHI CMBICI TMOPSIKOBOIO HOMEpa 3JIEMEHTAa, HOMEpa TpYIIbl, HOMEpa
epuoa.

W3menenne yucna 3JIeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHMHMYECKOTO
3lleMeHTa — 00pa30BaHUE MOJIOKUTENIbHBIX U OTPULATENbHBIX MOHOB. MoHBI, 00pa3oBaHHbIE
aToOMaMy METaJUIOB M HeMeTauloB. [IpuunHbBl U3MEHEHHST METAUIMYECKUX U HEMETAINIMYECKHUX
CBOMCTB B IIEpUOJAX U IPyIIIax.

OO6pazoBanue OuHapHbBIX coequHeHui. [lorsTre 00 noHHOMN cBsA3u. CXeMbl 00pa30BaHUS
MOHHOM CBSI3H.

B3anmopeiicTBre aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAIIJIOB MEX1y COO0H

— o0Opa3oBaHME JIBYXaTOMHBIX MOJIEKYJ MPOCTBIX BellecTB. KoBajeHTHas HemossipHas
XUMHUYECKasl CBsI3b. OJEKTPOHHBIE U CTPYKTypHble QopMyinbl. B3aumoneictBue aToMoB
XUMHYECKHX 3JIEMEHTOB-HEMETAJNIOB MEKIY COO0M

— o0pa3oBaHue OWHAPHBIX COEAMHEHUN HEMETAIJIOB. DNEeKTpOOTPULIATETbHOCTD.
[ToHsiTHE O KOBAaJIEHTHOW MOJSPHON CBSI3W. B3anmoneiicTBUe aTOMOB XMMUYECKUX 3JIEMEHTOB-
METaJNIOB MEXKy CO00i — 00pa30BaHME METAJUTMYECKUX KPUCTAILIOB.

[lousaTHe 0 METAJUINYECKOU CBSI3H.

TEMA 2. IIpoctble BemecTBa — 8 yacos.

[TonoxkeHne MeTamIoOB M HEMETAUIOB B MEPUOJUYECKON CHCTEME XHMHUYECKHX
snementoB [[. M. MengaeneeBa. BaxHeillmme mnpocThie BEIIECTBA — METAJUIBL: HKEJE30,
ATIOMUHUH, KalbIIUi, MaTHUH, HaTpHii, kKanuii. O0mme Gusndeckue CBOMCTBA METAIUIOB.

Baxkneiiimume mpocTble BellecTBa — HEMeTallIbl, 00pa30BaHHbIE aTOMaMU KHCIOPOJa,
BOJIOpOJa, a30Ta, ceprl, docdopa, yriepoaa. CiocoOHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB K
00pa30oBaHUI0 HECKOIBKHUX MPOCTHIX BEHIECTB — aJUIOTPONUS. AJUIOTPONHBIE MOIUMUKAINN



kucinopoaa, ¢ochopa u onoBa. MeTalUIMUECKUE W HEMETAIUTMUECKHE CBOWMCTBA TPOCTBIX
BCLICCTB. OTHOCUTENBLHOCTD ACJICHUS MMPOCTHIX BCHICCTB HA MCTAJUIBI U HCMCTAJIJIBI.

[Tocrosnnas ABoraapo. KomuuectBo BemiectBa. Monb. MosisspHas macca. MoJisipHbIid
00beM razoo0pa3HbIX BemiecTB. KpaTHble eIMHUIBI KOJMYECTBA BEIIECTBA — MHLIIMMOJb H
KWJIOMOJIb, MWJUIMMOJISIPHAs W KWJIOMOJISIpPHAas MacChl BEIECTBA, MWUIMMOJISPHBIA U
KAJIOMOJISIPHBINA 00BeMbI ra3000pa3HBIX BEIIECTB.

Pacuerbl ¢ HCIIONIB30BAaHMEM MOHSATUH «KOJMYECTBO BELIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBII 00BEM ra3oBy, «IIOCTOSIHHAS ABOTaIPO».

Pacuemmnswie 3a0auu. 1. BeraucieHue MOJSIPHON MacChl BEIIECTB 110 XUMUYECKUM dopmysam. 2.
PacuetsI ¢ ucnosib30BaHUEM MOHSATUN «KOJIMYECTBO BEILIECTBAY», «MOJISIPHAS MACCay, «MOJISIPHBIN
00bEM ra3zoB », « TOCTOSTHHasi ABOTaJIpo ».

TEMA 3. CoennHeHNs1 XHMHYECKHX 3JIEMEHTOB — 15 yacos.

Crenenp okucnenus. OnpeneneHue CTENEHU OKHCICHUS DJIEMEHTOB MO0 XUMHUYECKOU
dopmyne coenunenusi. CocraBienue ¢(opMyll OWHAPHBIX COEAMHEHUH, OOMIMI crmocold ux
Ha3bIBaHUS. bUHApHbBIE COEOUHEHMS: OKCHJBI, XJOpHUAbI, Cyinbhuabl u Ap. CocTaBieHHE HUX
dopmyn. IlpeacraBUTeny OKCHJIOB: BOJAA, VYIJICKHCIBIA Tra3 ©W HeralieHas HW3BECTb.
[TpencTaBuTENN JETYIUX BOJIOPOAHBIX COSTMHECHUMN: XJIOPOBOIOPOI U aMMHAK.

OcHoBaHMsI, UX COCTaB U Ha3BaHMs. PacTBOpuMOCTb OCHOBaHMH B Boje. Tabmuna
pPacTBOPUMOCTH THJIPOKCUIOB U cojieil B Boje. [IpencraBureny menoden: THAPOKCUIBI HATPUS,
Kajausga U KaJbLus. ITonsiTHE O KadyeCTBEHHBIX peaKkuuiXx. I/IHIII/IKaTOpI)I. HN3menenne OKpacCKu
WHJMKATOPOB B ILIEJIOYHON CpeEAe.

Kucnotsl, ux coctaB m Hazpanus. Knaccudukanus kucnor. IlpencraBurenn KHCHOT:
CepHas, CoJIsiHas M a30THas. M3MeHeHune okpacku HHIUKAaTOPOB B KUCIOTHOW CpeJie.

Conu kak NMpOU3BOJHBIE KUCIOT U OCHOBaHUM. 1X coctaB u Ha3zBaHusa. PacTBopuMOCTB
coJzeii B Bozie. [IpencraBurenu coneil: xnopu HaTpus, kKapOoHaT U Gocdat KanbLus.

AMopdHBIE U KPUCTATITNYECKUE BEIECTBA.

MG)KMOHCKYHHPHLIG B3aUMOACUCTBUS. THIIEI KpUCTAJUIMYCCKUX PCHICTOK: HNOHHAaA,
aTOMHasd, MOJICKYJIIpHAasA ©W MCTAJUIMYCCKasd. 3aBHCHMOCTE CBOICTB BCIICCTB OT THIIOB
KPpUCTAITINYCCKUX PCIICTOK.

BemectBa MOJICKYJIIPHOTO U HEMOJICKYJIAPHOTO CTPOCHUA. 3aK0H IMOCTOSHCTBA COCTaBa
AJId BEIIECTB MOJICKYJIAPHOTO CTPOCHMUA.

Uucteie BemecTBa U cMmecu. [IpuMepsl KUAKWX, TBEPABIX U Ta3000pa3HBIX CMECEH.
CBoiicTBa YHCTHIX BelllecTB U cMmeceil. Mx coctaB. MaccoBasg M oObeMHas JOJIH KOMIIOHEHTA
cMmecHu. PacueTsl, CBSI3aHHBIC C UCITOIb30BAHUEM MMOHSITHS IO,

Pacuemmnwie 3a0auu. 1. Pacuer MmaccoBoil 1 00BEMHON H0JIE€H KOMIIOHEHTOB CMECH BEILECTB. 2.
Briuucnenue MaccoBoll JOJM BEIIECTBA B PACTBOpPE IO HM3BECTHOM Macce pacTBOPEHHOIO



BElleCTBA M Macce pacTBopuTens. 3. BpluucieHune wmacchl pacTBOPSIEMOro BEIIECTBA U
pacTBOpuUTENs, HEOOXOAUMBIX JJIsl IPUTOTOBIICHUS ONPEEIEHHON MacChl pacTBOpa C U3BECTHOM
MaCCOBOM J10JIEl PaCTBOPEHHOTI'O BEILIECTBA.

Jemoncmpayuu. 1. OOpa3ipl OKCUAOB, KHCIOT, OCHOBaHWUU u coied. 2. Mopgenu
KPUCTAJIIMYECKUX PEIIETOK XJIOpUJA HaTpus, anmasa, okcuga yrieponaa (IV). 3. CnocoOsl
pazneneHusi cmeceid. 4. JlucTuiuisius BOAbL.

Jlabopamopusvie onvtmui. 1. B3aumopeiicTBue okcuja maruus ¢ kucioramu. 2. Ilomydenue
0CaJIKOB HEPacCTBOPUMBIX THAPOKCHJIOB. B3auMojeicTBHE YIJIEKHCIIOrO Tra3a C H3BECTKOBOM
BojioM. 3. Paznenenue cmeceil.

Ilpakmuueckue 3anamusa. 2. O4ynucTka 3arpsA3HEHHON MoBapeHHOM conu. 3. IlpuroroBineHue
pacTBOpa caxapa U OIpeAeTIeHUEe MacCOBOI JOIM €ro B PacTBOpE.

TEMA 4. U3meHeHnus, npoucxoasimme ¢ Bemecrsamu — 11 yacos.

[lonsiTHE ABIIEHUI KaK U3MEHEHUN, TPOUCXOASIINX C BEIIECTBAMHU. SIBJIE€HUS, CBSI3aHHbIE
C H3MEHEHUEM KPHUCTAUIMYECKOIO CTPOCHUS BELIECTBA IPU IIOCTOSHHOM €ro COCTaBe, —
busnueckue spieHus. Dusnyeckue SBICHUS B XUMHHM: JUCTHIUIALUS, KPUCTAILTU3ALIMS,
BBITIAPUBAHKE U BO3TOHKA BEIIECTB, IECHTPU(DYTHUPOBAHHKE.

SIBneHus, CBsA3aHHBIE C W3MEHEHHEM COCTaBa BEIECTBA, — XUMHYECKHE PEaKLUU.
[IpusHakn © yclIOBUS MpOTEKaHMsI XHUMHUYeckux peakuuid. Ilonstue 00 »93K30- u
OSHIOTEPMUYECKHUX peakuusax. Peakunm ropeHuss Kak 4YacTHBIM Ciydald 3K30TEPMUYECKHX
peakui, MPOTEKAOIIMX C BBIICJICHUEM CBETA.

3aKOH COXpaHEHHUS MAacChl BELIECTB. XUMHYECKHE ypaBHEHUS. 3HAUEHUE HHEKCOB U
ko3 unmenToB. CocTaBieHUe YpaBHEHHIH XUMUYECKUX PEAKIHH.

PacueTsl mo XMMUYECKUM ypaBHEHMSM. PelleHue 3amad Ha HaxXOXJIEHHE KOJIMYECTBA
BEIIECTBA, MACChl WJIK 00beMa MPOYKTa PEAKIIMU 110 KOJIMYECTBY BEIIECTBA, MAacCe WU 00beMY
HCXOOAHOTI'O BEIIIECTBA. PacueTsl ¢ ncoab30BaHUEM ITOHSTHS «I0JIs», KOoTria HCXO0JHOEC BEUIECTBO
JJaHO B BHUJIE pAcTBOpa € 33aJIaHHOW MACCOBOM JIOJIEH pACTBOPEHHOTO BEIIECTBA WJIM COAECPIKHUT
ONPEAEIIEHHYIO JIOJIIO TPUMECEH.

Peaknnn pasnoxenus. IIoHATHE O CKOPOCTM XMMHYECKMX peakuuil. Karammzatopsl.
DepMeHTHI.

Peakuuu coenunenus. Karanutuuyeckue u HekatanuTuueckue peakuuu. OOpaTumble U
HeoOpaTUMBbIE peaklUu.

Peaknum 3amemeHus. ONEKTPOXMMHYECKUM P HANpsDKEHUHM  METauloB, €ro
WCITOJIB30BAaHUE ISl POTHO3UPOBAHUS BO3MOXXHOCTH NMPOTEKAHUS PEAKIUN MEXIy MeTalllaMu
Y paCTBOPAMM KHCJIOT. Peakiiu BEITECHEHUS OJJHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMHU
MeTaJlJIaMH.

Peakun oOMeHa. Peakiuu HeWTpanu3amuu. Y CIOBHS MPOTEKAHMS pEaKIuii oOMeHa B
pacTBOpax 10 KOHIIA.



Tunsl XUMHYECKHUX peakuuid (0 MPHU3HAKY «YUCIO M COCTaB MCXOAHBIX BEIIECTB U
IPOAYKTOB PEAKIMNY) HA IPUMEPE CBOMCTB BOJbI. Peakuns pa3inoxeHus

— DJJIEKTPOJU3 BOAbL. Peakimu coequHEeHHsT — B3aUMOJICHCTBUE BOJIbI C OKCHAAMU
METAJUIOB U HeMeTauioB. lloHsATHe «ruapokcuab». Peaknuy 3aMeleHns — B3aUMOAECHCTBUE
BOJbI C WICJIOYHBIMM M IIEJIOYHO3EMEJIbHBIMA MeTauilamu. Peakuuu oOmeHa (Ha mpumepe
TUAPOIIN3A CyIb(UIa ATFOMUHMS U KapOu1a KaJbIlus).

Pacuemmnvie 3a0ayu. 1. BpluucieHue N0 XMMHUYECKUM YPABHEHMSIM MAacChl WIHM KOJIMYECTBA
BEILIECTBA 110 U3BECTHOM MAacCe MM KOJIMYECTBY BEIIECTBA OJHOIO U3 BCTYMAIOIIUX B PEAKLUIO
BEIIECTB WM NPOAYKTOB peakiuu. 2. Bplumcienne macchl (KOJMYECTBa BEIIECTBA, 00HEMa)
IPOAYKTa PEAKLHH, €CJIM U3BECTHA MAcca UCXOAHOIO BELIECTBA, COACPIKALIETO ONPEICICHHYIO
J0JI10 puMecei. 3. BelunciaeHne Macchl (KOJMYECTBa BEILECTBA, 00beMa) NMPOAYKTa PEAKIMH,
€CJIM U3BECTHA Macca pacTBOpa U MaccoBast 0JIs1 pACTBOPEHHOI'O BEIIECTBA.

Jemoncmpayuu. 5. Ilpumepsl Qu3MUECKUX SBICHHUH: a) IIiaBieHHe mapaduna; 0) BO3TOHKA
nosia i OEH30MHOM KUCIIOTHI, B) paCTBOPEHHUE MMEepMaHTraHaTa Kaius; T) AupPy3ust TymImucTbIX
BEIIECTB C TOPSIICH JIaMIIOYKU HakanuBaHus. 6. [IpuMepsl XUMUYECKUX SIBJICHHI: a) TOpEHUE
Maraus, ¢ocdopa; 0) B3aUMOJCHCTBUE COJSHOH KHCIOTBI C MpPamMOpOM WM MEJIOM; B)
nonyuenue ruapokcuaa meau (Il); r) pacTBopeHHE MONTYYEHHOTO THAPOKCUAA B KUCIOTaX; 1)
B3aumojeiicteue okcuga menu (II) ¢ cepHOl KHCIOTOM TpH HarpeBaHUU; €) Ppas3IOKEHUE
NepMaHraHaTa Kajus; >K) B3aUMOJCHCTBUE pa30aBIEHHBIX KUCIOT ¢ METAJUIAMU; 3) pa3IoKEeHUE
NEPOKCH]IA BOJIOPO/A; ) SJIEKTPOJIU3 BOABI.

Jlabopamopusie onvimot. 4. 3amelienue Menu B pactope xiopuaa meau (II) sxenezom.

TEMA 5. PactBopenue. PactBopbl. CBoiicTBa pacTBOpPOB 3JIeKTPOJIMTOB — 19
4acoB.

PactBopenne kak  Qusuko-xumuueckui mnpouecc. Ilonstue o rugparax U
Kkpucrauioryaparax. PactBopuMocTs. KpuBble pacTBOPMMOCTH KaK MOJENb 3aBUCHMOCTHU
pacTBOPMMOCTH TBEPABIX BEUIECTB OT TeMIeparypsl. HachlllleHHbIE, HEHACBILEHHBIE H
NIEPECHIILIEHHBIE PACTBOPBL. 3HAUEHUE PACTBOPOB JJIsl IPUPOJIBI U CEIBCKOTO XO35AMCTBA.

[TonsiTe 00 BJEKTPOIMTUYECKON AMCCOLUAIMM. OJIEKTPOIUTHI W HEIIEKTPOJIUTHI.
MexaHn3M IHCCOLMAlMM AJIEKTPOJIMTOB C PA3JIMYHBIM TUIIOM XHMHUYECKOW cBs3u. CreneHb
AIIEKTPOIUTUYECKOM qucconranui. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

OCHOBHBIC TTOJOKESHHUS TCOpUHU 3H€KTpOHHTHLIeCK0ﬁ JUCCOoIaIu. Honnnie YpaBHCHHA
pCaKHHﬁ. Ycnopus NPOTCKAHUA PCAKINU oOMeHa MCKAY DJICKTPOJIUTAMU OO0 KOHIA@ B CBETC
HOHHBIX HpeHCTaBHCHHﬁ.

Knaccugukarus HOHOB U UX CBOMCTBA.

Kucnotel, ux xmaccudukanms. Jlucconuanus KUCIOT W MX CBOWCTBA B CBETE TEOPUH
ANEKTPOJUTUYECKON AucCcOonMai. MOJEKYIsIpHbIE W HOHHBIE YPAaBHEHMS PEAKLIUNA KHUCIOT.



B3anmoneiicTBrue KHUCIOT € MeTaulaMHu. OJIEKTPOXUMUYECKUN Pl HANPSHKEHUA METaJlIoB.
BzaumopeicTBuE KUCIOT ¢ OKCHUJIAMU METAJUIOB. B3auMOJIelCTBUE KHUCIOT C OCHOBAHUSIMH —
peakiusi HeWTpanu3anuu. B3aummoneicTBHEe KHUCIOT ¢ cosiMu. Vcmonb3oBaHWE TaOIHUITBI
PacTBOPUMOCTH JIJISI XAPAKTEPUCTUKU XUMHUUECKUX CBOKWCTB KHUCIIOT.

OcHoBanust, ux kiaccupukanus. Jluccouuanys OCHOBAHWH M UX CBOWCTBA B CBETE
TEOPUU DIIEKTPOJIMTUYECKOM JHUCCOLMAUMU. B3auMoJencTBue OCHOBaHUW C KHCJIOTAMH,
KUCIOTHBIMM OKCHUAAMHU M cojsiMu. Mcrnosib3oBaHue TaOdMIBl  pacTBOPUMOCTU  JUIS
XapaKTEPUCTUKU XUMHUYECKMX CBOWCTB OCHOBaHMWU. Pa3iojkeHue HepacTBOPUMBIX OCHOBAHUMI
IIPY HarpEBaHUU.

Conun, ux Knaccu(puKanus 1 JUCCOIUAINS Pa3IMYHbIX THIIOB cojieii. CBOWCTBA coieil B
CBETE TEOPHH DIIEKTPOIUTHUYECKON Iuccouuanuu. BsaumopeiicTBue cosell ¢ MeTramiamu,
yCIIOBUSI MPOTEKaHMs ITUX peakuui. B3ammoneicTBue cosielt ¢ KUCIOTaMH, OCHOBaHUSIMHU U
consimu. Mcnonbp3oBanue TabIUIbl pAaCTBOPUMOCTHU ISl XaPaKTEPUCTUKU XUMHYECKUX CBONCTB
COJICH.

O06o00menue cBeeHn 00 OKCHIaX, X KIaCCH(UKAIIMN B XUMUYECKHX CBOHMCTBAX.

I'eneTnmueckue pAAbl MCTAJUIOB U HEMCTAJLJIOB. I'enetnueckas CBI3b MCKAY KlIaCcCaMH
HCOPraHMYCCKUX BCIICCTB.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peaKkuuu. OKHCIUTEIIb u BOCCTaHOBHUTCIIb,
OKHCJICHHUEC 1 BOCCTAaHOBJICHHUC.

Peakuuu nOHHOro 0OMEHa U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. CocTaBieHne
YpaBHEHHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOAOM JIEKTPOHHOTO OasiaHca.

CroiicTBa IMPOCTBIX BEHIECTB — MCTAJUIOB W HEMCTAJJIOB, KHCJIIOT H colieii B CBeETe
HpeI[CTaBJ'IeHI/Iﬁ 00 OKHCIIUTEIBEHO-BOCCTAHOBUTEIBHBIX nmpouneccax.

Jemoncmpayuu. 7. BzaumopelicTBue IMHKA C CEPO, CONISIHON KUCIIOTOH, xinopuaom meau (1I).
8. I'openue maruus. 9. BanumozeiicTBie XJI0pHON U CEpOBOIOPOTHOM BOJIBL.

Jlabopamopnsie onvimel. 5. PacTBopeHue 0e3BogHOro cynbdaTa Meau B Bojae. 6. Peaxiuwm,
XapaKkTepHbIE JIsi pacCTBOPOB KHUCIOT (CONSIHOM WU cepHo). 7. Peakiuu, xapakTepHbie s
PacTBOPOB 1Ie104€eH (TMAPOKCUI0B HATPUS WM KaJlusl) 1 HEPACTBOPUMBIX OCHOBAaHUH.

Hpaxmuttecxoe 3anamue. 4. BeinonHnenue OIIBITOB, ACMOHCTPUPYIOIIUX I'CHETUYCCKYIO CBA3b
MCKAY OCHOBHBIMHU KJIAaCCaMH HCOPIraHUYCCKUX COGHHHGHHﬁ.

9 k1ace
Beenenne. O0mast xapaKTepUCTHKA XMMHYECKHMX 3JIEMEHTOB — 4 yaca.

XapakTeprUCTHKA 3JIEMEHTA MO €0 MOJIOKEHHUIO B IEPUOJUYECKON CUCTEME XUMHYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolicTBa OKCUIOB, KUCIOT, OCHOBAHHI U COJIEH B CBETE€ TEOPUHU
ANEKTPOIUTUYECKON AUCCOLMALIMM M TPOLECCOB OKHUCIECHUSIBOCCTAHOBIECHUA. ['eHeTnueckue
PAIBI METAJLJIA U HEMETALIA.



[TonsTe 0 mepexomHbIX AmeMeHTax. AMdorepHOCTh. ['eHeTHUEeCKUi psii IEPEXOTHOTO
AJIEMEHTA.

HCpI/IO,I[I/ILIeCKI/Iﬁ 3aKOH M ICpUOJUYCCKasd CHUCTEMA XHUMHYCCKUX OJJICMCHTOB J_I .
MeHnpaeneeBa B CBETE YUYCHUA O CTPOCHUU aTOMa. Hx 3nadenue.

TEMA 1. Meraiabl — 15 yacos.

[Tonoxkenne MeTajlIoOB B NEPUOAUYECKOM cUCTeMe XHUMHUYeckux »siemeHtoB . M.
MenneneeBa. Meraummueckasi KpUCTALIMYECKAs PEIIeTKA U METAIUIMYECKasi XUMHUYECKasl CBS3b.
O6mme ¢uzmdeckue cpoiicTBa MeTauioB. CIUTaBbl, UX CBOWCTBAa M 3HAYCHHE. XHMHYECKHE
CBOICTBAa METAJJIOB KaK BOCCTAHOBUTEJICH. DIECKTPOXUMHUYECCKUMN DSl HAIPSKEHUN METaIOB U
€ro HCIOJb30BAHUE [UISI XapPAaKTEPUCTUKH XHUMHUYECKHX CBOWCTB KOHKPETHBIX METAJUIOB.
Crioco0bl MOYYEeHUS METAJLIOB: MHPO-, THIPO- U dJeKTpoMeTamyprus. Koppo3us MeTaioB u
crocoObI 6OPHOEI ¢ HEl.

OO0mast XxapakTepUCTUKa IEI0YHBbIX MeTaioB. Metamisl B mpupoae. OO0mue crnocoobl
ux nonydeHusi. Ctpoenue aromoB. lllenounsie MeTamibsl — mpocThIE BElIeCcTBa, UX (PU3UIECKUE
N XAMHYECKHE CBOMCTBA. BakHeHIHWe COCAMHEHHS IIEIOYHBIX METAJJIOB — OKCHIBI,
THIPOKCHUJIBI ¥ COJIH (XJIOPHIBI, KApOOHATHI, CyJIb(aThl, HUTPATHI), X CBOMCTBA U IPUMCHCHHE B
HapoAHOM Xo3siicTBe. Kanuitabie ynoOpeHus.

OO01as xapakTepucTHKa JIeMEHTOB raBHoW noarpynmnsl 11 rpynmnel. CTpoeHne aToMOB.
[lenouHo3eMenbHBIE METAITBI — MPOCTHIE BEIIECTBA, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA.
Baxxueiimne coequHEeHHs MIEIIOYHO3EMEIbHBIX METaNIOB — OKCHUIBL, TUIPOKCHUIBI U COJU
(x7Iopuabl, KapOOHATHI, HUTPATHI, cynbdarel u Qocdarbl), UX CBOHCTBA M NPUMEHEHHE B
HApOIHOM XO3sIiCTBe.

Anromunuii. CTtpoeHune aroma, (GU3MYECKHE W XUMHUYECKHE CBOWCTBA MPOCTOTO
BemecTBa. COeAMHEHUS AMIOMUHHS — OKCHUI U THUIPOKCHI, HMX aM(OTEepHBIN XapakTep.
Baxneimue conu amomunus. [IpyumMeHeHne antoMuHus U €ro COEAMHEHUN.

XKenezo. CtpoeHue aroma, pU3NUYECKHE U XUMHUECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
I'enernyeckue psnpl Fe2+ u Fe3+. KauectBennnle peakuun Ha Fe2+ u Fe3+ . Baxneiimue conn
kKese3a. 3HaUEHUE JKeJIe3a, €r0 COSAMHEHNH U CIUIAaBOB B IIPUPOJIE M HAPOIHOM XO35MCTBE.

Jemoncmpayuu. 1. OOpasupbl IMENOYHBIX W IIETOYHO3EMENbHBIX MeTauioB. 2. OOpasisl
cru1aBoB. 3. BzaumoneiicTBue HaTpHs, JUTUS U KalblMs ¢ BoJoM. 4. B3auMopeiicTBue HaTpus u
MarHusi ¢ KuciaopoaoM. 5. BizaumopneilictBue MetamuioB ¢ HeMmeramuiamu. 6. Ilomyuenue
ruapokcuaos xkenesa (I1) u (I11).

Jlabopamopnsie onvimot. 1. O3HakoMIIeHHE ¢ 00pa3iaMu MeTawioB. 2. PacTBopeHue xenesza u
IMHKa B COJIIHOM KHCIOTe. BBITECHEHHE OJHOrO MeTajia APYyrMM U3 pacTBOpa COlH. 3.
OznakomieHme ¢ oOpa3uamu cruiaBoB. 4. O3HakOMIIEHHE ¢ 00pa3liaMH MPUPOJHBIX COETMHEHUN
MeTaJJIOB. 5. Pacno3HaBaHue KaTHOHOB HATPHS M KAJIMS 1O OKpacKe IiaMeHu. 6. 3HaKOMCTBO €
oOpa3lamu pya U CIUIaBOB XkeJie3a. PacTBopeHue jxene3a B COMSTHOM KUCIIOTE.

Ilpakmuueckue 3anamus. 1. OcylecTBiIeHNE LENOYKN XUMHUECKUX MPEBPAIEHUH METalIOB.
2. OnpeneneHre HOHOB METAJLIOB.



TEMA 2. Hemerajiabl — 26 4acos.

OO0mas XxapakTepuCTUKa HEMETAJUIOB: TMOJIOKEHHWE B mepuoamdeckoit cucreme [, .
MenneneeBa, OCOOCHHOCTHM CTPOEHHUS aTOMOB, OJJIEKTPOOTPULIATEIBHOCTH Kak  Mepa
CHEMETAJUTMYHOCTHY, PAJl SJIEKTPOOTpULIATeIbHOCTH. KpucTamimueckoe CTpOeHHE HEMETalIOB
— TMPOCTBIX BewlecTB. AJjuiorponusi. Puznueckue CBONCTBa HeMETAIOB. OTHOCUTEIBHOCTD
MOHSATUN «METAILT», KHEMETAILD.

Bonopoa. IlosnoxeHne B NEpUOAUYECKON CHUCTEME XHUMHYECKHX diemeHTtoB JI. .
MengeneeBa. CtpoeHue aroma U MoJIeKysbl. PU3NUECKHE U XMMUYECKUE CBOMCTBA BOAOPOA,
€TI0 MOJIYy4YCHHUEC U ITPUMCHCHHUC.

O6mas xapaktepuctuka ranoreHoB. CtpoeHue aromoB. IIpocTelie BemecTBa, WX
dusznyeckre U XuMHIecKkre cBoiicTBa. OCHOBHBIC COSTMHEHUS TAIOTCHOB (TaJOr€HOBOOPOIbI U
rajioreHujipl), ux cpoiicTBa. KauectBeHHass peaknusi Ha XJopua-uoH. KpaTkue cBeneHus o
xjope, Opome, ¢rTope u wmozae. llpuMeHeHHWE TalOreHOB M WX COCIWHEHUH B HApOIHOM
XO03SIICTBE.

Cepa. CtpoeHue aroma, ajuIOTpOIMS, CBOWCTBA M NPUMEHEHUE POMOMYECKOHN CEphl.
Oxkcuasl cepbl (IV) u (VI), ux nomydenue, cBoiictBa u mnpumeHeHue. CepoBomopojHasl U
cepHucTas KUcHOThl. CepHas KHUCIOTa M €€ COJM, UX INPUMEHEHUE B HAPOJHOM XO3SICTBE.
KauectBeHHast peakuus Ha Cynb(aT-HuoH.

A3zot. CtpoeHue aroma U MOJIEKYJIbI, CBOIICTBA IPOCTOTO BEIIECTBA. AMMMAK, CTPOEHHUE,
CBOMCTBa, MoytydyeHue u npumeHeHue. Conv aMMOHHMsS, UX CBOWCTBA M NpuUMeHeHHe. OKCUIbI
azora (II) m (IV). A3oTHas KHUCJIOTa, €€ CBOWCTBA M INPUMEHEHHE. HUTpaThl W HUTPHTHI,
npobiieMa UX CoIepPKaHUs B CEIbCKOXO03IHCTBEHHOM MPOIYKIIMH. A30THBIE yI0OpEHUS.

®ocdop. CtpoeHue aroma, alJIOTPONMs, CBOMCTBa Oenoro u kKpacHoro gocdopa, ux
npuMeHeHne. OcHOBHblE coenuHeHHs: okcua ¢docdopa (V), oprodochopnas kuciora u
docatsl. DochopHbie ynoOpeHus.

VYraepon. CrpoeHue aroma, aIOTPOIUS, CBOWCTBA aJUIOTPOMHBIX MOAM(DUKALNH,
npumeHenne. Oxkcuasl yraepona (II) m (IV), ux cBoiictBa u npumeHeHue. KauecTBeHHas
peakuus Ha yriekuciblil ra3. KapOoHaTsl: KanbLWT, coja, MOTAlll, UX 3HaYEHHE B MPUPOJE U
KU3HU yenoBeka. KauecTBeHHas peakius Ha KapOOHAT-UOH.

Kpemuuii. Ctpoenue aToMa, KpUCTAIUIMYECKUA KPEMHUM, €r0 CBOMCTBA U NPUMEHEHHUE.
Oxcun xpemuus (IV), ero mpuposansie pazHOBHIHOCTH. CHMKaThl. 3HaYeHHE COETUHEHUN
KPEMHHS B )KMBOM M HE)KMBOU ITpupoje. IIoHsaTHE 0 CHIMKAaTHON TPOMBIIUIEHHOCTH.

Jemoncmpayuu. 7. OGpa3isl raloTeHOB — MPOCTHIX BEIIECTB. 8. B3anMoaeiicTBHE raloreHoB C
HaTpueM, aqroMuHuEM. 9. BriTecHeHune xiopom OpoMa Wi MoAa M3 pacTBOpoB ux coineil. 10.
B3anmoneiictBue cepbl ¢ MeTalllaMH, BOJOpPOJOM U Kuciopoaom. 11. BsaumoneiictBue
KOHIICHTPUPOBAaHHOM a30THOW KHUCIOTHI ¢ Menpro. 12. IlornomeHne yrieM pacTBOPEHHBIX
BellecTB WK razoB. BoccranoBnenue meau u3 ee okcuga yriem. 13. OOpasiusl NpUpOIHBIX
COCMHEHUH XJIopa, cepbl, ¢docdopa, yriepoaa, kpemuus. 14. OOpasipl BaXHEHIIHX IS
HApOJHOTO XO34HCTBa Cyab(paToB, HUTPATOB, KapOoHaToB, (ocdaros. 15. O6pasubl crekna,
KEpaMHKH, [IEMEHTA.



Jlabopamopmusie onvimebl. 7. 3HAKOMCTBO C oOpa3liaMM HEMETauIoB. 8. 3HAKOMCTBO C
oOpa3iiaMu MPUPOAHBIX COCTUHEHHUH TaloreHoB(XJIopuaaMu, ¢GropuaaMu)9. 3HAKOMCTBO C
oOpasiamMu MPUPOJHBIX OKCHIOB, COJIEW KHUCIOpOACOAepKamux Kuciaor. 10. 3HaKOMCTBO ¢
oOpa3iiaMmu mpupOAHBIX coenuHeHui cepbl. 11. KadectBenHas peakius Ha cynbpar-uoH. 12.
PacnioznaBanne katnona ammonus. 13. KauecTBeHHas peakuus Ha KkapOoHar-uoH. 14.
O3HakoMJIEHHE C TPUPOJAHBIMHU COETUHEHUSIMU KPEMHHUSL.

Ilpakmuueckue 3anamusa. 3. [lonydenue, cobupanue u pacro3HaBanue ra3os. 4. [lomydeHue
COEIMHEHUI HEMETANIOB U U3yYEHHE UX CBOMCTB.

TEMA 3. Opranuyeckue coefuHeHus1 — 14 yacos.

BemecTBa oprannyeckue U HEOpraHU4eCKrUe, OTHOCUTEIIBHOCTD IIOHATHS «OPTaHUYECKUE
BelecTBay. I[IpHumMHBI MHOrOoOpa3ust OpPraHMYEeCKUX COCTUHEHHH. XHUMHUYECKOE CTPOCHHE
OpPraHUYECKUX COeTMHEHUN. MOJIeKyIspHbIE U CTPYKTYpHBIE (POPMYIIBI OPTaHUYECKHUX BEILECTB.

MeraHn u 3TaH: CTPOCHUE MOJIEKYI. ['OpeHne MeTraHa U 3TaHa. JlerupupoBaHue 3TaHA.
IIpumeHeHne MeTaHa.

XHAMHMUYECKOE CTPOECHUE MOJIEKYJIBI dTUiIeHA. JIBOHAs CBA3b. B3aumonencTBie 3THIIEHA C
BOJI0M. Peaknuy nommepusanuu stuiieHa. [loaustuiien u ero 3HaueHue.

[TonsiTe O mpeneNbHBIX OJHOATOMHBIX CIMPTax Ha IpUMeEpax METAHOIA M ATaHOJA.
TpexaroMHBIN CIUPT — IVIMLEPHH.

O,Z[HOOCHOBHBIG IMpCACIIbHBIC Kap6OHOBBIe KHUCJIOTBI HAa IIpUMEPEC YKCYCHOﬁ kucnotel. Ee
CBOMCTBA U IIPUMCHCHHC. CTeapI/IHOBaH KHCJIOTa KaK IIPCACTABHUTCIIb XHUPHBIX Kap6OHOBI>IX
KHUCJIOT.

Peakiuyn stepuduKany M MOHIATHE O CIOXKHBIX Apupax. JKuUpbl Kak CIOXKHBIE 3(UPbI
[JIMLEpUHA U )KUPHBIX KUCIIOT.

[TonssiTne 00 aMUHOKHCIIOTAX. Peaknuyu MONIMKOHIECHCAIHH. BCJ'IKI/I, HX CTPOCHUC U
Ouosoruueckas POJIb.

[TousTue 06 yrieBoJax. FJ'IIOI(OBa, €€ CBOICTBA M 3HAYCHUE. KanMaJ'I 1 ICJII0JI03a (B
CpaBHeHI/II/I), UX OMOJIOTHYECKAs POJIb.

Jlemoncmpayuu. 16. Monenu MoJeKys MeTaHa U PYrUX yriieBoaopoAoB. 17. B3aumonelictue
STHIIEHA C OpPOMHOI BOJOM W pacTBOpOM TmepMaHraHata Kanus. 18. OOpasupl 3TaHONa U
rnunepuna. 19. KauecrBenHas peakuus Ha MHoroaroMuble cnupthl. 20. Ilomydyenue ykcycHo-
»THII0BOTO 3pupa. 21. OMbuieHue xupa. BzanMoaelicTBre TIIOKO3bI ¢ aMMHAUYHBIM PACTBOPOM
okcuma cepebpa. 22. KadectBeHHass peakius Ha kpaxmain. 23. Jloka3aTenbCTBO HaIUYHs
(GYHKIMOHAJIBHBIX TPYNI B pacTBOpax aMHHOKHUCIOT. 24. T'opeHue OenkoB (1IEpcTH WU
NTUYbUX TepbeB). 25. L{BeTHbIe peakiuu 6eIKOoB.

Ilpaxkmuueckoe 3anamue. 5. VI3roTOBICHUE MOJEIIEH MOJIEKYJ YIIIE€BOAOPOJIOB.

O0001menne 3HaHUI 10 XMMHUH 32 KyPC OCHOBHOM HIKOJbI — 9 4acoB.



OU3NYECKUI CMBICT TOPSJIKOBOTO HOMEpa dJIEMEHTa B TNEPUOAUYECKOM CHUCTEME
xuMuyeckux sneMeHToB J[. M. MenpaeneeBa, HOMEpOB mepuoia W TPYIIbl. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB JJIEMEHTOB W MX COCIMHEHUNW B IMEpUOAAX M Tpynmax B CBETE
IIPEJICTaBICHUN O CTPOCHUU aTOMOB 3JIEMEHTOB. 3HAUE€HUE NIEPUOJINYECKOTO 3aKOHA.

THUIbl XUMHYECKUX CBSI3€M M TUIIBI KPUCTAINIMYECKUX PELIECTOK. B3auMOCBSA3b CTpOEHHUS
U CBOMCTB BEILIECTB.

Knaccugukanuss XUMHUECKUX PEAKLUUH M0 pa3iIW4yHBIM IMpH3HaKaMm (YHUCIO M COCTaB
pearupyromux 1 oOpa3yroIuXcsl BEUIECTB; TEIIOBOM 3(QEKT; UCIOIb30BaHHE KaTalu3aTopa,;
HaIpaBJICHUE; U3MEHEHHUE CTENIEHEN OKUCIEHUS aTOMOB).

[IpocTeie u cioxkHbIe BemecTBa. MeTtaiibl 1 HeMeTasulbl. [ eHeTnueckue psaapl MeTaia,
HEMeTalla W mepexoaHoro wmeramia. Okcuabl (OCHOBHBIE, aM(OTEpHBIE H KHUCIOTHBIC),
TUAPOKCUABI  (OCHOBaHHWs, aM(OTEepHbIE THUAPOKCUABI H KHCIOTHI) W COJIM: COCTaB,
KIacCU(pUKaMsg W OOIMe XHMMHYECKHE CBOWCTBA B CBETE TEOPHH DSICKTPOIUTHUCCKON
JIUCCOLIMAIMA U TIPEACTABICHUM O Mpolleccax OKUCICHUSBOCCTAHOBJIEHHUS. XUMHUS U 370POBbE.
beiTOBas xuMuyeckas rpaMOoTHOCTb. Pemenue 3a1ay 3a kypc 9 kiacca

3.TemaTnueckoe NJIAHMPOBAHUE, C YUETOM padoueii MPOrpaMMbl BOCIUTAHUS € YKAa3aHUEM
KOJIHYECTBA YacoB, OTBOJAMMBIX HA 0CBOEHHE KaKI0H TeMbl 8 Kiacc — 68 yacos

Ne | Hammenosanue | Komm BocnuraTtenbHblil NOTEHLMAN YpOKa
paszgena, TEMbl | 4YECTB
0
4acoB
1 Bsenenue. 5 YCTaHOBJICHUE JIOBEPUTENBHBIX OTHOLICHUN MEXAY YYUTEIEM

U ero Y4YEHUKaMH, CIIOCOOCTBYIOIIMX  IO3UTUBHOMY
BOCIPUATHIO Y4YalIUMHCS TpeOOBaHUNW U MPOCHO yuduTens,
MPUBJICYCHUIO HMX BHUMaHUA K OOCYXJaeMOW Ha YpOKe
uHpopManu, aKTUBU3ALUN nux NI03HABaTEIbHOU
JeSITEIbHOCTH; TMOOYXJAEHHE IIKOJIBHUKOB COOJII0/IaTh Ha
ypoKe OOIIETIPUHSATbIE HOPMBI MOBEIEHUs, paBuiIa OOIEHUS
CO CTapIIUMHU (YUUTENISIMH) U CBEPCTHUKAMU (IIKOJIbHUKAMHU),
NPUHIUIBI Y4eOHON TUCIUILIMHBI M CAMOOPTaHU3alluY;

2 ATOMBI 10 | npuBiIEeYEHHE BHUMAHUS IKOJBbHUKOB K IEHHOCTHOMY aCIEKTY
XUMHAYECKHX M3Yy4aeMbIX Ha ypoKax sIBIIEHUH, OpraHu3anus ux padboTsl ¢
JJIEMEHTOB. MOJIy4aeMOM Ha ypoKe COLMaIbHO 3HaYMMOI nH(popMmarmen —

HHUIIMMPOBAHHUC €€ O6Cy>1(}1€HI/I${, BBICKA3bIBAHHUA YHaIIUMHUCA
CBOCTO MHCHUS 110 €€ ITOBOAY, BBIpa6OTKI/I CBOETO0 K Hel

OTHOUIECHMS],
3 ITpocTsie 8 MCIIOJIb30BaHNE BOCHUTATEIBHBIX BO3MOYKHOCTEH COAECpXKaHUS
BEILIECTBA. y4eOHOro MpeaMeTa 4Yepe3 JAEMOHCTPALUIO JETSIM MPUMEpPOB

OTBETCTBEHHOTO, TPaXIAHCKOTO TIOBEICHHUS, MPOSBICHUS
YEJIOBEKONIOOMST W JTIOOPOCEPNIEYHOCTH, depe3  MoJ0o0p
COOTBETCTBYIOIIUX TEKCTOB JUISl YTCHUS, 3a/1a4 Ui PEIICHHS,
pOoOJIEMHBIX CUTYallui 7151 00CYKJICHHS B KJlacce;

4 Coenunenus 15 | mpuMeHeHHe Ha YpOKE MHTEPAaKTUBHBIX (OpPM pabOThI
XUMHAYECKHX YUYAIIAXCSI: HHTEIUIEKTYAbHBIX U, CTUMYJTHPYIOIINX
3JIEMEHTOB MO3HABATEJbHYIO MOTHBALIMIO MIKOJIBHUKOB; JUCKYCCUH,

KOTOPBIC AAaI0T YUallluMCs BO3SMOXKHOCTb HpI/IO6peCTI/I OIIBIT




BEJICHUS] KOHCTPYKTHUBHOTO TUAJIOTa; IPYNIIOBOM pabOThI WK
paboThI B apax, KOTOPHIE y4aT MIKOJIbHUKOB KOMaHTHOM
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMH JIETbMU;

S) N3menenus, 11 | “HMUIMKMPOBAHKE U MOAAEPKKA UCCIEAOBATEIBCKON

MIPOUCXOJISIINE JESITEIbHOCTH IIKOJIBHUKOB B PaMKaX peain3ali MU

C BEIIECTBaMHU. WHJUBUIYAJIbHBIX U TPYIIOBBIX UCCIIEIOBATEIBCKUX
MIPOEKTOB, YTO JIACT IIKOJIbHUKAM BO3MOXKHOCTb ITPHOOPECTH
HaBbIK CaMOCTOSITEIILHOI'O PEIIEHUS TEOPETUUECKON
po0JIeMbl, HaBBIK TEHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX UJIEH, HABBIK YBAXKUTEIIBHOIO OTHOILICHUS K
qyKUM HJiesiM, 0(pOpMIIEHHBIM B paboTax Jpyrux
UCCIIeIoBaTeNeH, HAaBBIK MyOJIMYHOTO BHICTYIUICHUS TIepet
ayuTOpuel, apryMEeHTHPOBAHUS U OTCTAUBaHUS CBOEH TOUKU
3peHus;

6 PactBopenue. 19 | opranuzanus medcTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX
PactBopsl. yyalmxcs Hajl UX HEYCIEBAIOLUMU OJJHOKIIACCHUKAMH,
CsoiicTBa JAIONIETO MIKOJIbHUKAM COLUATbHO 3HAYMMBIN OTIBIT
pacTBOpOB COTPYJIHUYECTBA U B3aMMHON IIOMOIIIY;

AJEKTPOJIUTOB.
HNTOI'O: 68 yacos
9 kn1acc — 68 yacos
Ne | HaumenoBanu | Komnu BocnurarenbHblil NOTEHIIMAT YPOKA
e pasuena, €CTBO
TEMBbI 4acoB
1 Bsenenue. 4 YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOLIEHUH MEXAY YYHUTEIEM
Obmas U ero Y4YCHHKaMH, CIHOCOOCTBYIOUIMX  MO3UTUBHOMY
XapaKTEePUCTH BOCTIPHSITHIO yYaIIUMHUCS TPeOOBaHMW M MPOCKO ydUTE,
Ka NPUBJICYCHUIO WX BHUMaHUS K OOCYXJZaeMOW Ha ypoke
XUMHYECKHX uHpopmanuu, AKTUBHU3ALNH 170'¢ MO3HaBaTENbHOM
2JIEMEHTOB NEeSTENbHOCTH; TMOOYXJAEHHE IIKOJIBHUKOB COONMIOIaTh Ha
ypOKe OOIIECTPUHAThIE HOPMBI MOBEJIEHUS, MpaBuiIa OOLICHUS
CO CcTapmIUMHU (YUYUTENSIMH) U CBEPCTHUKAMU (IIKOJIbHUKAMH),
MPUHITUIIBI YI€OHOW TUCIUTIIIMHBI U CAaMOOPTaHU3aIliy;
2 Mertanibl 15 MPUBJICYCHNE BHUMAHUS IIKOJbHUKOB K IEHHOCTHOMY aCIEKTY
M3Yy4aeMbIX Ha ypoKax sIBJIEHUH, OpraHu3anus ux padboTsl ¢
MOJIy4aeMOM Ha ypOKe COLMaIbHO 3HAYMMON HH(pOopMaIuen —
WHULIMUPOBAHUE €€ 00CYXKICHUS, BHICKA3bIBAHUS YUAIIIIMUCS
CBOET'0 MHEHHS 1O €€ NMOBO/Y, BBIPAOOTKH CBOETO K Hel
OTHOIIICHUS,
3 Hemerannsl 26 MHULIMUPOBAHUE U TOJJIEPKKA UCCIIEI0BATEIbCKON

JIeSITEIbHOCTH IIKOJIBHUKOB B paMKax pean3alii MU
WHAVBUAYAJIbHBIX U IPYNIOBBIX UCCIIEN0BATEIbCKUX
IIPOEKTOB, YTO JIaCT IIKOJIbHUKAM BO3MOKHOCTb ITPHOOPECTH
HaBBIK CAMOCTOSITEIILHOTO PEIIEHNS TEOPETUUECKON
po0JIeMbl, HaBBIK TEHEPUPOBaHUS U OPOPMIIEHUS
COOCTBEHHBIX HJI€H, HABBIK YBOKUTEJILHOTO OTHOILICHUS K
YYXKUM HIeIM, OOPMIIEHHBIM B paboTax Ipyrux
UcclieioBaTesel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS TIEpe
ayJIMTOpUel, apryMEeHTHPOBAHUS M OTCTaHBaHMsI CBOEH TOUKU




3pCHHUS;

Opranunueckue 14 UCIIOJIb30BAaHNUE BOCIIUTATEIbHBIX BO3MOKHOCTEN
COCUHECHUSA coJiepKaHus y4eOHOro IpeaMeTa yepes IEMOHCTPALUIO IETSIM
IIPUMEPOB OTBETCTBEHHOT'0, IPAKIAHCKOTO IIOBEACHUS,
IPOSIBJIEHUS YEI0BEKOJIIO0MS U JJ0OpOCEPIeYHOCTH, Yepes3
n0100p COOTBETCTBYIOIIUX TEKCTOB JJISl UTCHHS, 3a4a4 JUIs
peleHust, IpoOJIeMHBIX CUTyalluil 17151 00CYKIEHUs B KJlacce;
O06o01enue 9 oprasHu3zanys megcrsa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX
3HaHUH 110 YYaIIKUXCs HAJl UX HEYCIIEBAIOLIMMU OJTHOKJIACCHUKAMU,
XUMHH 3a KypC JAIOUIETO IKOJIbHUKAM COLUAIbHO 3HAYMMBIN OIIBIT
OCHOBHOM COTPYAHUYECTBA U B3aUMHOU IIOMOIIH;
IKOJIBI

Hroro: 68 yacos
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