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JIn4HOCTHBIE, MeTaNpe/iMeTHbIE H NIPeIMeTHbIe Pe3y/IbTaThl 0CBOCHHUSI Kypca XHMHUH.

C BBegenueM @OI'OC peammusyercs cMeHa 0a30BOM mmapagurMel 00pa3oBaHUS  CO
«3HAHUEBOW» Ha «CHCTEMHO-AEATEIbHOCTHYIO», T. €. aKLEHT MEePEHOCUTCS C U3yYeHHs] OCHOB
Hayk Ha obOecrieuenue pa3Butus Y Y]l (panee «oOmieyuyeOHbIX YMEHHI») Ha MaTepualie OCHOB
HayK. BaxHeHWImMM KOMIIOHEHTOM CoOJiepKaHHus 0O0pa3oBaHUsA, CTOSALIMM B OAHOM pAlLy C
CHUCTEMaTHYECKUMH 3HAHUSAMHU IO MPEIMETaM, CTAHOBSTCS YHHBEpPCAJIbHBIE (METarpeIMETHBIC)
yMEeHUs (U CTOAIINE 32 HUIMU KOMIIETEHIIUHN).

[TockonMbKy KOHIEHTPUYECKUH MPUHLIUI OOYYCHHSI OCTAeTCA AaKTYaJIbHBIM B OCHOBHOMU
IIKOJI€, TO Pa3BUTHE JMYHOCTHBIX U METAIPEIMETHBIX PE3yJbTaTOB UJET HEMPEPHIBHO Ha BCEM
COJIEPKaTEIbHOM U JIEATEIbHOCTHOM MaTepHalle.

JIuunocmuvimu pe3yaibTaTaMu 00y4eHHsI XHMHH B OCHOBHOM LIKOJIe SIBJISIIOTCS

OCO3HaBaTh E€IUHCTBO U IEJIOCTHOCTh OKPY)KAIOIIEr0 MHpPA, BO3MOXHOCTU €TI0
IIO3HABAEMOCTH U O0BSICHUMOCTH Ha OCHOBE JOCTH)KEHUI HAayKH;

IIOCTETIEHHO BBICTpauBaTb COOCTBEHHOE LIEJIOCTHOE MMPOBO33pPEHHE: OCO3HAaBAaTh
HOTPeOHOCTh U TOTOBHOCTh K €aMOOOpa30BaHHIO, B TOM YHUCIE U B PaMKax CaMOCTOSTEIbHOU
JIeSITeIHHOCTH BHE IIIKOJIBI; TOTOBHUTH €05 K 0CO3HAHHOMY BBIOOPY Oyaylei mpodeccu;

OLIEHUBATh >KU3HEHHBbIE CUTYyalluM C TOYKM 3peHus Oe3omacHoro obpasza >XU3HU U
COXpaHEHHUs 3/10pPOBbS;

OLIEHUBATh HKOJIOTUYECKUI PUCK B3aUMOOTHOIIEHUH YeJloBeKa U IPUPOIbI;

(bopMHpOBATh  HKOJIOTUUECKOE MBIIIICHHE: YMEHHE OLEHHBATH CBOIO JEATEIBHOCTh H
HOCTYIKU JIPYTUX JIOAEH ¢ TOUKH 3PEHUsI COXPAHEHUS OKPY)KAIOLIeH Cpesibl - rapaHTa )KU3HU U
Oyraromosryuusi Jiroiei Ha 3emIie.

Memanpeomemuvimu pe3yJbTaTaMHu 00y4eHUs] XHMUH B OCHOBHOI IKo0JIe SIBJISIOTCS:

CaMOCTOSITEIILHO OOHAPYKUBATh U (POPMYIHUPOBATH YUECOHYIO MPOOIIEMY, ONPEICIATh METh
y4eOHOI e TeTbHOCTH;

BBIJIBUTaTh BEPCUH PEIICHHs MPOOJIEMBbI, OCO3HABATh KOHEUHBIA PE3yNIbTaT, BBIOMpPATh W3
HPEUIOKEHHBIX U UCKaTh CAMOCTOSITENIbHO CPEACTBA JOCTHXKEHUS LIENH;

COCTaBJIATh (MHAUBUYaIbHO WIH B IPYIIIE) IUIaH PEIICHUS IPOOIEMBI;

paboTasi 1o IUIaHy, CBEPSTh CBOM JEMCTBUSA C LIEIbIO M, IPU HEOOXOAUMOCTH, UCIPABIIATh
OIIMOKU CaMOCTOSATEIBHO;

B JIMAJIOT€ C YYUTEJIEM COBEPIIEHCTBOBATh CAaMOCTOSTENbHO BbIPAOOTaHHbIE KPUTEPHU
OLICHKU;

aHAJIM3UPOBaTh, CPABHUBATH, KIACCU(PHUIMPOBATH U 0000IIaTh (PAKThl U SABJICHUS, BBISBIATH
NPUYHMHBI U CIIEACTBUS TPOCTHIX SIBICHUI;

OCYILLIECTBIATh CpPaBHEHME, KIACCU(PHUKALMIO, CAMOCTOSATEIBHO BbIOMpas OCHOBAaHHUS W
KPUTEPHH 151 YKa3aHHBIX JIOTHYECKUX OTIePaIIHii;

CTPOUTBH JIOTHYECKHE PACCYKACHNUS, BKIIOYAIOLINE YCTAaHOBIECHHE TPUUYUHHO-CIIEICTBEHHBIX
CBsI3€H;

CO3J/1aBaTh CXeMaTHUECKUE MOJEIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OObEKTA;

COCTaBJIATh TE3UCHI, Pa3IMYHbIE BU/IbI IJIAHOB, MPe0o0pPa30BbIBATh MHPOPMAILIUIO W3 OJHOTO
BHJIA B APYIOW;

YMETh OTPEICISITh BO3MOXKHBIE HCTOYHHKH HEOOXOJMMBIX CBEICHUH, TPOU3BOIUTH ITOMCK
UH(OPMaIIK, aHAIU3UPOBATh U OLICHUBATH €€ JT0CTOBEPHOCTH;

CaMOCTOSITENIbHO OPraHU30BbIBaTh y4eOHOE B3aUMO/JICHCTBUE B TPYIIIIE.

OOmmMH npedmemHuviMu pe3ynbTaTaMu 00y4EHHsI XUMUU B OCHOBHOM IIIKOJIE SIBJISIIOTCS:

OCO3HAaHHE POJIM BELIECTBB MPHUPOJIE U TEXHUKE;00bSICHEHHEKPYrOBOPOTAa BELIECTB B
IIPUPOJIE U €TO POJIb;

paccMOTpeHHEe XUMHYECKHUX MPOLECCOB, MPUBEACHNUE MTPUMEPOB XUMUYECKUX MPOIIECCOB B
IIPUPOJIE;

(dbopMynrpoBaHue OOMIMX MPU3HAKOB XUMUYECKUX MTPOLIECCOB U UX Pa3IUUHUs;



MCIOJIb30BaHNE XUMUYECKUX 3HAHUN B OBITY JUIsI OOBSICHEHUS 3HAYCHHS BEUIECTB B KU3HU
7 XO3SICTBE UeI0BEKA;

OOBSICHEHHE MHpa C TOYKH 3pPEHUS XUMHUU: TEPEUUCIICHHWE OTIMYUTEIBHBIX CBONCTB
XUMHYECKHUX BEIIECTB; pa3IMYeHNE OCHOBHBIX XUMHUUYECKHUX MPOIECCOB; ONMPEICICHIUE OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX BEUIECTB, IOHUMAHUE CMbICIIA XUMUYECKUX TEPMHUHOB;

OBJIQJICHUE OCHOBAaMU METOJAaMHU T[O3HAHMS, XapaKTEPHBIMH JJIsI €CTECTBEHHBIX HayK

(HabmoeHne, CpaBHEHHUE, SKCIIEPHUMEHT, H3MEpPEHHE), OCO3HAHHE

UX poJin B IMO3HAHHUU

MpupoAbI; MPOBCACHUC XUMHUYCCKHUX OIIBITOB U JKCIICPUMCHTOB U OCO3HAHHOC 00BsICHEHHE HX

pe3ybTaTOB;

YMCHHUEC OLCHHUBATH IMOBCACHUE YCIOBCKA C TOYKH 3PCHUA XAMHUYECKOH 0€30I1aCHOCTH IO
OTHOLICHHUIO K YCJIOBCKY WU IPHUPOAC, HCIIOJIb30BaHUE3HAHUN XHUMHHU npu CO6JHOI[€HI/II/I IpaBUJI
HCIOJB30BAHUSA OBITOBBIX XHMHUYECKHX nperapartoB; pPa3JIMUYCHHUC OIIACHbIX H 0e30macHbIX

BCIICCTB.

IIpenmeTHbIe pe3yabTaThbl 00yUeHUus

IIPUYMHHO-CIIEACTBEHHBIE CBS3M MEXKY JAHHBIMU
XapaKTepUCTUKAaMU BEILECTBA;

PacCKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHUX
HNOHATHH «aTOM», «MOJIEKYJIa», «XMUMHUYECKUN
JJIIEMEHT», «IIPOCTOE  BEUIECTBOY»,  «CIIOXKHOE
BEILECTBO», «BAIEHTHOCTBY, UCIIOIb3Ys 3HAKOBYIO
CUCTEMY XHMMUH;

n300pakaTh COCTaB MPOCTEHIINX BEIIECTB C
MOMOUIbI0 XMMHMUYECKUX (OpMYyT U CYUIHOCTb
XUMUYECKUX PEaKLHUK C MOMOILBI XMUMHYECKUX
YpaBHEHUN;

BBIYUCIIITH OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO
U MOJIAPHYIO MaccChl BEILIECTB, a TAKKE MaCCOBYIO
JIOJIF0 XMMUYECKOTO JIEMEHTA B COSUHEHUAX IS
OLICHKH UX IIPAKTUYECKON 3HAYUMOCTH;

CPaBHUBATH [0 COCTaBY OKCHIbI, OCHOBAHU,
KHCJIOTBI, COJIH;

KJIaCCU(UIIMPOBATH OKCUBI M1 OCHOBAHUS IO
CBOMCTBaM, KMCJIOTBI U COJIU 110 COCTaBY;

OINMCHIBATh COCTaB, CBOMCTBA M 3Ha4YeHHE (B

OpUpOE M MPaKTUYECKOH  AESITEIbHOCTU
YyeJloBeKa) MPOCTBIX BELIECTB — KHCIOpOAa H
BOJ0OpPOJA;

JaBaTh  CPABHUTENIbHYIO  XapaKTEPUCTHKY
XUMHYECKHX  DJIEMEHTOB " BaXHENILINX

COCMMHEHUN €CTECTBEHHEIX CEMEUCTB IIEIIOYHBIX
METAaJJIOB U TaJIOTCHOB;

Kiace BrinyckHuK Haydures: Brinyckauk MOy Yl
BO3MOKHOCTh HAYUUTHCS:
8 OcHoBHbIE  TOHATUS  XUMUU  (YpOBEHBb OCHOBHbBIE TIOHATHUS XUMI
ATOMHO-MOJICKYJISIPHBIX MPEICTABICHUMN) (YpoBeHb  aTOMHO-MOJICKYJISIPHE
OMMCHIBATh CBOMCTBA TBEPABIX, IKUAKUX, | IPEACTABICHHIN)
ra3000pa3HbIX BEIIECTB, BBIJICIISIS ux rpaMOTHO  OOpamaThes
CYILIECTBEHHbBIE TPU3HAKY; BELIECTBAMH B  IOBCEIHEBH(
XapakTepU30BaTh BEIIECTBA 10 COCTaBY, | KU3HHU;
CTPOGHMIO M  CBOWCTBAM,  YCTaHaBJIMBATH OCO3HaBaTh  HEOOXOIUMOC

COOIIOICHUSI IIPABUIT SKOJIOTUYECE
6e301macHOro MOBE/ICHUS
OKPYKaroIle MPUPOIHON CPENE;

[IOHUMATE CMBICII
HEOOXOIUMOCTD cOOITIOIEeH]
MpeINucaHuii, MpeanaraeMbix

MHCTPYKIHUSAX TIO WCIIOJIB30BaHH
JIEKapCTB, CPEICTB OBITOBOM XMMI
U ap.;

UCIIO0JIb30BaTh MPUOOPETEHHE
KJIIOYEBbIE KOMIIETEHTHOCTH IIf
BBITIOJTHEHUH  MCCIIEIOBATEIbCKE
IIPOEKTOB TI0 H3YYEHHIO CBOMCT
croco6oB MOJIy4EHHUS
pacrio3HaBaHUs BEIIECTB;

pa3BUBaTh KOMMYHUKAaTHBHY
KOMIIETEHTHOCTb, HCIIOJIB3
CpPEACTBA YCTHOM W THCHMEHH(
KOMMYHHUKAIlMM Tpu  pabore
TEKCTaMH yueOHUKa
JIOTIOJTHUTEIBHON JUTEPATYPO
CIPaBOYHBIMHU TabuIam
HPOSIBIISATD TOTOBHOCTh
YBKEHHUIO MHON TOYKH 3PEHUS TIf
00CyX/IeHU! pe3yIbTaT
BBITIOJTHEHHON palboThI;

00BEKTHBHO OLCHUBA’




MOJIb30BaTHCS 71a00paTOPHBIM
000pyIOBaHUEM U XMMUYECKOH MOCYI0H;

MPOBOANTH HECIIOKHBIC XUMHUYECKUE OIBITHI
¥ HAaOJIIOIEHHS 32 U3MEHEHHUSIMH CBOMCTB BEIIECTB
B Ipollecceé WX MpeBpalleHuil; colmonaTh
npaBuiIa TEXHUKH 0€30MacHOCTH MPU MPOBEACHUN
HaOJIOJCHNI U OTIBITOB;

pa3nuyaTth HSKCIEPHUMEHTAIBHO KHUCIOTH U
mENoYM, MOJB3YACh MHAMKATOPAMH; OCO3HABAaTh
HEOO0XOIMMOCTh COOIIOJICHHSI Mep 0e30IacHOCTH
1py 0OpaIeHNH ¢ KUCIOTaMHU M LIETI0YaMHU.

uHpOpMaIMI0O O  BEHIECTBax
XUMHYECKHUX npoiiecca
KPUTHYECKH OTHOCHTbCS
IICEBJJOHAY4YHOI uHpOopMaLu
HeZ00pOCOBECTHOIM peKiam
Kacarouencs WCIIOJIb30BAHI

Pa3IUYHBIX BCIICCTB.

MHoroo6pa3ue XUMHYEeCKUX peaKIuit

OOBSICHSITH CyTh XMMHUYECKUX MPOIIECCOB U MX
MPUHLIUIIAAIBHOE OTIUYHE OT (PU3NUECKUX;

Ha3bIBaTh MPHU3HAKU U YCIOBHUS MPOTEKAHUS
XUMHUYECKHUX PEaKIIHii;

yCTaHaBJIMBATh NPUHAIJICKHOCTh
XUMHUYECKON peaklMy K OMpeaeNEHHOMY THITY 1O
OTHOMY W3 KJIacCU(UKAIMOHHBIX TPU3HAKOB!
1) mo 4uciay W COCTaBy HMCXOAHBIX BEIIECTB U
IOPOAYKTOB  peakuuu (peakuuud COCIUHEHHS,
pasloKeHMs, 3aMelieHusT W oOMmeHa); 2) 1o
BBIJICJIICHUIO WJIH MTOTJIOMIEHUIO TETUIOTHI (PeaKInu
9K30TEPMHUYECKHE U DHHAOTEpMUYECKHUE); 3) Mo
U3MEHEHHIO CTETNICHEH OKHCICHHUS XHUMHYECKHX
3JIEMEHTOB (peakuuu OKHCIIUTENBHO-
BOCCTaHOBUTEIIbHBIE); 4) no 00paTUMOCTH
npoiiecca (peakiuu 00paTuMble 1 HEOOpaTUMBIE);

Ha3bIBaTh (DAKTOPHI, BIUSIOMINE HA CKOPOCTh
XUMHUYECKHUX PEaKIIHii;

Ha3plBaTh  (DaKTOpHI,  BIUSIOIINE
CMEIlEHHE XUMUYECKOTO PaBHOBECHS;

COCTABIIATh YPABHEHUS DIIEKTPOIUTHIECKOM
JUCCOLIMAIIMU KUCIOT, IIeJI04Ye, CoJiel; MOIHbIE U
COKpalIEHHbIE HWOHHBIE YpaBHEHHs peaklui
oOMeHa; ypaBHEHUS OKHCITUTEIHHO-
BOCCTaHOBUTENBHBIX PEAKIUi;

MPOTHO3MPOBATh  MPOJYKTBI ~ XUMHYECKHX
peakiuii 1Mo Qopmynam/Ha3BaHUAM HUCXOIHBIX
BEIIECTB; ONPEACTATh HCXOAHBIC BEIIECTBA IIO
dbopMynaM/Ha3BaHUIM MPOIYKTOB PEAKIINU;

COCTaBJIATh YpPaBHEHUSA peakuumii,
COOTBETCTBYIOILINX M0CJIEeI0BATEIbHOCTH
(«emovke»)  TPEBpAIICHHH  HEOPTaHWYECKHUX
BEIIIECTB PA3UYHBIX KJIACCOB;

BBLSIBIIIT B TIPOIECCE  DKCIIEPUMEHTa
MPU3HAKK, CBUAETEIHCTBYIOIIME O MPOTEKAHUU
XUMUYECKON PEAKIINN;

MIPUTOTOBIISATH PACTBOPHI C OMNpeAenEHHON
MAacCCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA;

OMpEAENATh  XapakTep CpeAbl  BOJTHBIX

Ha

MHoroob6pasue
peakuui

COCTABIISITh MOJICKYJISIPHBIC
MOJIHBIC HWOHHBIE YPABHCHHS I
COKpAIIEHHBIM WOHHB
YpaBHCHHUSIM;

IPUBOJIUTH TIPUMEPBI PEAKIIH
MOJITBEPKIAOIIUX CYIIECTBOBAHI
B3aMMOCBSI3M MEXIy OCHOBHBIM

XUMHNYCCKE

KJlaccaMH HEOPTraHUYEeCKE
BEIIIECTB;

MIPOTHO3UPOBATh  PE3YJNIbTAT
BO3JICHCTBUS Pa3NUYHBIX (PAKTOPC
Ha U3MEHEHHUE CKOPOCT
XUMHUYECKOHN peaKkinu;

MPOTHO3UPOBATh  PE3YJNIbTAT
BO3JICHCTBUS Pa3NIUYHBIX (PAKTOPC
Ha CMeEIIeHUE XUMHYECKO]
paBHOBECHS.




pacTBOPOB KHUCIOT M IIENOYed MO H3MEHEHUIO
OKpacKH UHJIUKATOPOB;

MIPOBOJUTD KayeCTBEHHbIE peaxiuu,
MOATBEPK/IAIOIINE HAIMYUE B BOJIHBIX PACTBOpaxX
BEIIECTB OT/ICTbHBIX KATHOHOB U aHHOHOB.

[lepuonnueckuil 3aKOH M I[EpUOAUYECKAs
cucreMa XUMHUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CTpoeHue BelecTBa

KJIacCU(UIUPOBATh XUMUYECKUE DIECMEHTHI
Ha METaJUIbl, HEMETAJUIbI, 3JEMEHTbI, OKCUIBl U
TUAPOKCUABI KOTOPBIX aM(pOTEpHbI, U UHEPTHHIC
AMeMEeHThl (Ta3bl) Uil OCO3HAHMS BAXHOCTU
YHOPSAI0YEHHOCTH HAY4YHbIX 3HAHU;

pacKpbIBaTh CMBICI MEPUOJNYECKOrO 3aKOHA
J. . Menneneena;

OINMCBHIBATh U XapaKTEPU30BaTh TAOIMUHYIO
dbopMy MEPUOIUYECKONW CHUCTEMBI XHUMHUYECKUX
JJIEMEHTOB;

XapakTepU30BaTh COCTAaB aTOMHBIX fAlEp U
pacrpeneieHue qyucia 3JIEKTPOHOB o
3JIEKTPOHHBIM  CJIOSIM ~ aTOMOB  XMUMHUYECKUX
9JIIEMEHTOB MaJbIX IIEPUOJOB IEPUOIUUECKON
CHCTEMBI, a TAK)KE KaJIMs U KaJbLus;

paznuyath  BHJABI  XMMHMYECKOM  CBS3M:
HMOHHYI0, KOBAJEHTHYIO NOJIAPHYIO, KOBAJIEHTHYIO
HENOJISIPHYIO U METAJUIMYECKYIO;

n300paxkaTh SIEKTPOHHO-UOHHBIE (DOPMYIIBI
BELIECTB, O0PAa30BaHHBIX XMMHUYECKUMU CBSI3IMU
pa3HOro BUA;

BBISIBJISITH 3aBUCUMOCTh CBOICTB BEIIECTB OT

CTPOCHUA nx KPUCTATINIMICCKUX peI_HéTOKI
HOHHBIX, ATOMHBIX, MOJICKYJIAPHBIX,
MCTATIIMYCCKUX

XapaKTepu30BaTh XUMHUYECKHE JJIEMEHTHl U
UX COEIMHEHMS HA OCHOBE IOJIOKEHUS HIIEMEHTOB
B IIEPUOJMYECKON cHcTeMe M OCOOeHHOCTeH
CTPOEHUS UX aTOMOB;

OMKUCHIBATh OCHOBHBIE ATallbl  OTKPBITHUS
. . MeHnneneeBbIM NEPUOIUYECKOTO 3aKOHA U
MEePUOIUYECKON CHUCTEMBI XUMHUYECKHUX

AJIEMEHTOB, KU3Hb U MHOTOOOPa3HYI0 Hay4HYIO
JEATEIBbHOCTb YYEHOTO;

XapaKkTepU30BaTh Hay4HOE u
MHUPOBO33PEHUYECKOE 3HAYECHHUE IEPUOJUUECKOrO
3aKOHA W IEPUOJNYECKOW CHUCTEMBI XHMHYECKHX
snemenToB /I. 1. Menaeneena;

OCO3HaBaTh  HAy4YHbIE  OTKPBITHUS  KakK
pe3yibTaT JUINTENbHBIX HaOMIO/IEHUH, OIBITOB,
Hay4YHOU MOJIEMHUKH, IIPEOJIOJICHHUS] TPYIHOCTEN U
COMHEHUM.

[lepuonuueckuii  3aKOH
IepuoiuyecKas CUCTEN
XUMHUYECKUX 3JIEMEHT(
J. 1. Menneneena. CtpoeHi
BEILIECTBA

0CO3HaBaTh 3HAYECHI
TEOPETUYECKUX 3HaAHUHN hik
MIPaKTUYECKON NEeSATENBHOC!
YEJI0BEKA;

ONUCHIBATh W3YYECHHE

O0BEKTBl KaK CHUCTEMbI, IPUMEH:
JIOTUKY CUCTEMHOTO aHaJIH3a;
IPUMEHSTh 3HAHUS
3aKOHOMEPHOCTSIX TIE€PUOTTYUECKC
CHCTEMBl XHMHYECKUX DIIEMEHT(
Uil OOBSICHEHHS W TIPEIBHJICHI
CBOWCTB KOHKPETHBIX BEIIECTB;
pa3BUBaTh HMH(POPMALMOHHY
KOMITIETEHTHOCTb HOCPEICTBC
yrayOneHust 3HaHWM 00 HCTOPY
CTAaHOBJICHUSI XHMHYECKOH HayK
eé OCHOBHBIX MIOHSTH
HNEPHOANYECKOTO  3aKOHA K
OJHOTO W3 BaXHEHIINX 3aKOH(
MPUPOIBI, & TAKKE O COBPEMEHHE
JOCTH)KEHUSIX HAYKU M TeXHUKH.




MHoroob6pasue BenecTs

OIIpENEIATh IIPUHAJUICKHOCTD
HEOPraHWYEeCKUX  BEUIECTB K  OJHOMY U3
U3YYEHHBIX  KJIACCOB/TPYIIIL: MeETaJlIbl u
HEMeETaJUIbl, OKCUbI, OCHOBAHUSA, KUCIIOTBI, COJIH;

COCTaBIIATH  (OPMYJBI BEIIECTB IO UX
Ha3BaHUsIM;

ONpENEATh  BAJICHTHOCT U CTEIECHb
OKHCJICHUS DJIEMEHTOB B BELICCTBAX;

COCTaBIIATh  (OPMYJIBI  HEOPraHHMYECKUX
COCIMHEHUN 110 BAJIEHTHOCTAM M CTEHEHAM

OKHCJICHUSI 3JIEMEHTOB, a TaKXKe 3apsijamM HOHOB,
YKa3aHHBIM B TaOJHIIE PACTBOPHUMOCTH KHCIIOT,
OCHOBAHMI U COJICH;

OOBSACHIATH  3aKOHOMEPHOCTH  W3MCHCHHS
(GUBHYECKUX M XUMHYECKUX CBOWCTB MPOCTBIX
BEIECTB (METAUIOB M HEMETAJIJIOB) U MX BBICIIMX
OKCHJIOB, 0OpPa30BAHHBIX JIEMEHTAMH BTOPOTO U
TPETHETO MEPUOJIOB;

Ha3bIBaTh OOIIME XWUMHUYECKHE CBOMCTBA,
XapakTepHbIC [JIi TPYMHI OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA,
XapakTepHble Uil  KaXJIO0ro U3  KJIacCOB
HEOPTraHWYECKUX BEIIECTB: KHUCIOT, OCHOBAaHH,
coJiei;

MIPUBOJUTH IPUMEPHI
MOJTBEPKIAFOIITUX XUMHYECKUE
HEOPTraHWYECKUX BEIECTB: OKCHJIOB,
OCHOBAHHU U COJIEH;

OTIPEIETISATh BEII[ECTBO-OKUCITUTEIb "
BEILIECTBO-BOCCTAHOBUTEIb B  OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;

COCTAaBJISAITh OKHCJIUTENBHO-
BOCCTAHOBUTENBbHBIN OallaHC (11 M3YYEHHBIX
peaxIuit) mo MpeyIoKeHHBIM CXeMaM PeaKIIHii;

peaKkuuii,
CBOICTBa
KHCIOT,

MIPOBOTUTH nabopaTopHbIe OTIBITHI,
MOITBEP K IAIOIIHE XUMHYECKHE CBOICTBa
OCHOBHBIX KJIACCOB HCOPTraHUYCCKUX BCUICCTB;

MPOBOANTH  Ja0OpaTOpHBIE  OMBITBI IO
MOJIYYCHUI0O W COOMpaHMIO  Ta3000pa3HbIX
BEIIECTB: BOJAOPOA, KHUCIOPOJA, YTIIEKUCIOTO
rasa, aMMHaKa; COCTaBJIATh ypaBHEHUS

COOTBCTCTBYIOIIIHUX peaKuHﬁ.

MHoroo6pa3ue BemecTs

HpOFH03I/IpOBaTB XUMHNYCCKI
CBOMCTBA BEIIECTB Ha OCHOBE I
COCTaBa U CTPOCHHS;

IPOTHO3HPOBATh CIIOCOOHOC

BEILIECTBA TIPOSIBIIST
OKHUCJIUTEIIbHbIC u
BOCCTAHOBUTEJIbHBIE CBOMCTBA
yuéTOM  CTeNeHel  OKUCIIEHI
AJIEMEHTOB, BXOJAIIUX B €
COCTaB;

BBISIBIISIT CYILIECTBOBAHI

TF€HETUYECKON B3aHMOCBSI3U MEXK]
BEUIECTBAMM B  pSAY: IPOCTC
BEILLECTBO — OKCHJI — TUJPOKCI
— COIIb;

XapaKkTepu30BaTh 0COO0F
CBOMCTBA KOHILICHTPHUPOBAHHb
CEpPHOM U a30THOM KHUCJIOT;

PUBOJAUTH IpUMeEp
YPaBHEHUN PpEAKLHM, JISKAIINX
OCHOBE IPOMBIIIICHHBIX CIIOCOOC
[OJIyYEHUsI ~ aMMHaKa,  CEpHC
KHCJIOTBI, YyTYHa U CTaJIH;

ONHUCHIBaTh  (U3HYECKHE
XUMUYECKHE npoteccl
SBJIAIOIIMECS YaCTbIO KPYTOBOPO’
BEILECTB B PUPOJIE;

OpraHU30BBIBATh, POBOAN
YUYEHUYECKUE IIPOEKTHI I
HCCJIEIOBAHUIO CBOMCTB BEILECT
UMEIOINX BAXHOE IIPAKTHUYECK(
3HAuYEHHUE.

8kiacce (684)

Beegenue (5 4.)

XHUMHS KaK 4YacTh C€CTCCTBO3HAHHMA, HAayKa O BCHICCTBAX, HUX CBOﬁCTBaX, CTPOCHUU U

9KCIICPUMCHT, HU3MCPCHUEC, MOICIUPOBAHUC.

MMPEBpAIICHUAX. HpeﬂMeT XUMHU. MeTOJIBI IIO3HaHUA B XHMHUU! Ha6J'IIOJIeHI/Ie, OITMCaHHCE,
IlonsaTe 0 XMMHYECKOM aHajlu3€¢ U CHHTE3E.



[ToHATHE O XWMHYECKOM »3JIEMEHTe M (OpMax €ro CyIIECTBOBAaHHUS: CBOOOJIHBIX aTOMax,
MIPOCTHIX U CIIOXKHBIX BemiecTBax. [IpeBpamienns BemecTB. OTaM4Me XUMUYECKUX PEAKIUN OT
¢usnueckux sreHuin. Xemopuius 1 xemopoOus. Posib XMMUM B )KU3HU YEIIOBEKA.

JIaGopaTopHbIE OMBITHI.

CpaBHEHHE CBONCTB TBEPIbIX KPUCTAIIIMYECKUX BEIIECTB U PACTBOPOB..

CpaBHEHME CKOpPOCTH HCHAPEHUsI BOJABI, OJEKOJOHA W ASTWIOBOIO CHUPTA C
¢GmIbTpOBANIbHOM Oymaru.

Kparkue cBenenuss m3 UCTOpUM BO3HUKHOBeHUs xumuu. llepuon anxumwum. Ilomarue o
¢mnocopckom kamue. Xumus B XVI Beke, pazButne xumuu Ha Pycu. Ponb oTeuecTBeHHBIX
VYEHBIX B CTAHOBJICHUU XHMMHUYECKOW Hayku — paborel M.B.JlomonocoBa, A.M.Bytieposa,
Jd.N.Menneneesa.

XHWMHUYECKUHN 3JIEMEHT, aTOM, MOJEKYJA. 3HAKM XUMHUYECKHUX DJIEMEHTOB. SI3bIK XMMHH.
Xumuueckass ¢Gopmyna, uUHAEGKCHI H  Kodddunmentsl. Ilepumommueckas cucremMa  Kak
€CTeCTBEHHOHAy4YHasi KJacCU(UKALMS XUMUYECKUX DJIEMEHTOB. [pymmel H  HEpUObI
nepuoanYecKoi cucreMbl. OTHOCUTENbHAS ATOMHAs U MOJIEKYJISIpHAsl Macchl. ATOMHas €IMHULA
Maccbl. MaccoBast 10J1s1 XMMHUYECKOTO 3JIEMEHTA B CJI0KHOM BEILIECTBE.

Pacuernsbie 3anaun.

Haxoxx/ieHne OTHOCHUTENBbHOM MOJEKYJISIPHOM Macchl BELIECTBA IO €ro XUMHUYECKOM
dbopmyre.

Brruncnenme MaccoBoi 10JIM XMMUYECKOTO 3JIEMEHTA B BEIIECTBE MO €ro hopMmyIie.

[Ipaktuueckas pabora Nel.«IIpaBuna TexHUKU 0€30MACHOCTH NP pabOTe B XMMHYECKOM
kaOunete. [lpuembl oOpaimeHuss ¢ nabopaTopHBIM OOOpPYIOBAaHHMEM M HarpeBaTeIbHBIMU
npudopaMm».

Tema 1. ATombl xXUMHYecKHX dyieMeHTOoB (10 4.)

ATOMBI Kak (opMa CyIIeCTBOBaHHS XUMUYECKHX dy1eMeHTOB. CtpoeHue atoma. [lonstue o
COCTaB€ aToMa W aTOMHOro sAjapa. PackpbiThe B3aMMOCBSI3M IOHATHUNA: MPOTOH, HEUTPOH,
MaccoBO€ YuCIO. JloKa3aTeNbCTBa CIOKHOTO CTPOCHUS aToMa, ONBITH Pesepdopaa. DineKTpoHBI.
CtpoeHue 31eKTpOHHBIX 0007I0uek aToMoB 311eMeHTOB Nel-20. M3oTomnsl. 3apsa aTOMHOTO sIpa.
®u3NYeCKuil CMBICII MMOPSIKOBOTO (AaTOMHOT0) HOMEpa, HOMEpa NePHoJia U HoMepa TPyIIbI (s
aneMeHTOB A-rpynmn). [IoHsATHE 0 METAJUIMYECKUX U HEMETAUNIMYEeCKUX CBOWCTBAX 3JEMEHTOB,
INPUYMHBI U3MEHEHUs ITHX CBOMCTB B MEpHOJax M rpylrax Ha OCHOBE CTPOEHHUS MX aTOMOB.
Crpoenue monekys. Buasl xumudeckoit cBsizu. MoHbl, 00pa3oBaHHbIE aTOMaMH HEMETAJUIOB U
MeTayioB. MoHHas xumudeckasi CBsi3b. B3anMonelicTBHE aTOMOB HEMETAJUIOB MEXAY COOOM,
00pa3oBaHNE KOBAJIEHTHOM CBSI3U. DJIEKTPOOTPULIATEILHOCTh aTOMOB. [ToHATHE O KOBajIeHTHOU
noJisipHoOH cBsA3u. Cxembl 00pa30BaHUs KOBAJIEHTHOM, MOHHOM, METAJUINYECKOU CBS3€Hl.

JlemoHcTpanuu. Mozaenn aroMOB XMMHMYECKHX DJJeMEHTOB. [lepumonmyeckas cucrema
xuMmudeckux 31eMeHToB J[.M.MenaeneeBa. [lopTpeTbl y4UeHBIX — XUMHKOB.

JIaGopaTopHBbI€ OTBITHI.

MonenrpoBaHue NpUHIMNIA JEHCTBUS CKAHUPYIOLIET0 MUKPOCKOIIA.

W3rorosnenue Mojieneil MOJIeKysl OMHAPHBIX COCTUHEHUH.

KonTponbnas padora Nel no teme « ATOMbI XUMHUYECKUX JIEMEHTOBY

Tewma 2. Tlpocteie BemecTBa (7 4.)

3HAKOMCTBO ¢ OOmUMH (PU3UIECKUMU CBOMCTBAMU METANIOB M HEMETAJIJIOB, TIOHSTHE 00
ajtoTponuu. BerecTBa B TBEpIOM, KHUJIKOM M ra3000pa3HoM cocTossHuM. [lonoxkeHne MeTamion
Y HEMETAJIJIOB B IEPUOANUECKON cucTeme. BaxkHelne npocThle BeNIeCTBa — METAJUIbL: KeEJe30,
ATIOMUHUN, KaJbUWW, MarHuii, HaTpuil, Kanui. BaxkHelme npocThie BEIIECTBA-HEMETAJIBI:
KHCIIOPOJ, BOAOPOJ, a3oT, cepa, ¢ocdop, yriepon. AsmioTponus HemeTawioB. KomudecTtBo
BEIIECTBA, MOJb, MOJSpHas Macca M MOJSApHBIA 00beM. KpaTHble eIMHUIBI KOJIMYECTBA
BellecTBa (MWUIMMOJIb U KWJIOMOJb). Yucino ABoraapo. B3zanMocBsss (QU3HMKO-XUMHUYECKHX
BEJIMYMH: KOJIMUYECTBA BEIIECTBA, MACChl M YNCIIA YACTHII.

Pacuernsbie 3anaun:

Brruuciienne MoJIsipHOI Macchl BEIIECTB 110 XUMHUUECKUM (OopMyIiam.




PacueTsl ¢ HMCHOJIb30BaHMEM TMOHATUNA «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAST ABOTAIPO.

Hemonctpauuu. Ilomydenune o3ona. OOpasubl Oenoro u kpacHoro (ocdopa. Hexoropsie
METaJJIbl M HEMeTaJJIbl KoJW4YecTBOM 1 Moib. Mopenb MOJSIpHOTO oObeMa razoo0pa3HbIX
BELIECTB.

JIaGopaTopHbIE OMBITHI.

O3HaKOMJIEHHE C KOJUIEKLIUEN METAIIIOB.

O3HaKkoOMJIEHHE C KOJUIEKIIMEN HEMETAILIOB.

Tewma 3. CoetuHeHNs] XUMUYECKHUX 37eMeHTOoB (12 4.).

[loHsiTHE O CTENEHN OKUCIEHUS U BAJICHTHOCTU. ¥ MEHHE HAXOAUTh BaJIEHTHOCTH U CTEIICHU
OKHCICHHs 1O (opMyse BEIIECTBA, COCTABIATH (HOPMyJbl OMHAPHBIX COCAMHEHHWH IO
BAJICHTHOCTM UM CTENEHU OKUCiIeHUs. (OCHOBHBIE KIIACCHI HEOPraHUYECKHX COEIUHEHUHN.
Homenknarypa Heopranmyeckux BemectB. CocraB, Ha3BaHus, Kilaccuukamus H
MPEJICTAaBUTENN KJIACCOB: OKCHJIOB, OCHOBAHUM, KHCIIOT, cojieil. AMOp(HbIe U KpUCTaNINYECKUE
BellecTBa. MEXMOJIEKYIISIpHbIE B3aUMOAEUCTBUSL. THUIBI KPUCTAIUIMUECKUX PEIIETOK (aTOMHAas,
MOJIEKYJISIpHAsi, HOHHAs, METAJUIMYECKasi), UX B3aUMOCBSI3b C BUIAAMH XUMUYECKOU CBS3H U UX
BIIMSIHUEM Ha (pu3MuecKue CBOICTBA BelIeCTB. BemecTBa MONEKYISAPHOTO U HEMOJICKYIISIPHOTO
crpoenus. [IpencraBneHne o 3aK0HE MOCTOSHCTBA COCTaBa BellecTB. YUCThIE BEIECTBA U CMECH.
[Ipupoanbsie cMecu: BO3AYyX, MPUPOIHBIN ra3, HedTb, TPUPOAHBIC BOABL. [IpUMephl KUIKHX,
TBEPAbIX, ra3oo0pa3Hbix cmeceld. llonsartue « mons», pacdyer MaccoBoi U OOBEMHOU [10NU
KOMIIOHEHTa B CMECH.

Pacuetnsble 3anaun.

Pacuer maccoBoii 1 00BEMHOMN O KOMIIOHEHTOB CMECH BEILIECTB.

Boeluucnenne mMaccoBoi J0JIM BELIECTBA B PACTBOPE MO M3BECTHOM Macce pacTBOPEHHOIO
BELIECTBA U MAcCE PaCTBOPUTEIISL.

Boruncnenne Macchl pacTBOPSEMOTO BEIIECTBA W PACTBOPUTENS, HEOOXOAMMBIX ISt
IIPUTOTOBJIEHUS ONPEIEICHHON MACChl PACTBOPA C U3BECTHOM MAacCCOBOM JI0JIEH BEILECTBA.

Hemonctpanuu. OOpa3ibl  OKCHUIOB, KHCIOT, OCHOBaHMM ©  coneil. Moaenu
KPUCTAJUTMYECKUX PEIIETOK XJIOpUJa Hatpus, anMmasa, okcuaa yriaepona(lV). BspeiB cmecu
BOJIOpoJia ¢ BO3ayxoM. CriocoOsl pazaeneHus cMecei. JAucTriisiums Boabl.

JlaGopaTopHBIE OTIBITHI.

O3HaKOMJIEHHE € KOJUIEKLIIUEN OKCHUJIOB.

O3HaKOMJIEHHE CO CBOMCTBaMHU aMMHAaKa.

KauecTtBeHHas peakuus Ha yriaeKHUCIIbIN Ta3.

Onpenenenve pH pacTBOpOB KUCIIOTHI, IET0YH, BOJBI.

Onpenenenue pH TMMOHHOTO U S6JJ0YHOTO COKOB Ha Cpe3€ MII00B.

O3HaKOMIJIEHHE C KOJUIEKIIMEN COJIEH.

O3HakoMJIEHHE C KOJUIEKIMEH BEIIECTB C pPa3HbIM THUIIOM KPUCTAJUIMYECKOW PEIIETKH.
N3roroBneHune Moenei KpUCTalIMYeCKUX PELIETOK.

O3HakomJIeHHEe ¢ 00pa3LoM TOPHOI MOPOIBI.

Kontponbnas padota No2 mo teme «CoeqMHEHUsI XUMUYECKUX DJIIEMEHTOBY

Tewma 4. 3meHeHwus, TpoucXosye ¢ BeniectBamu (14 4.)

dusnueckue SBICHUS ¢ XUMUYECKHE peakuud. Du3nueckue SBJICHHS B XUMUH
(IUCTUIIIALUS, KPUCTAJUTM3AIIMS, BBIIApUBAHUE W BO3TOHKA BEIIECTB, IEHTPUDYTUPOBAHUE).
Ilpy3Hakn © yClOBHS TMPOTEKAaHWS XHWMHUYECKHX PpEaKIUil. [TonsiTue 06 »9K30-
SHAOTEPMUYECKUX pPEaKUUAX. Peakuuss ropeHHs Kak YacTHBIA Ciy4dall 3K30T€PMUYECKUX
peakiui, MNPOTEKaIIUX C BBIJCIIEHHEM CBETa. 3aKOH COXpPaHEHHMs MAacChl BEIECTB.
XuMu4eckue ypaBHEeHUs, KOd(P(GUIIMEHTH B YPAaBHEHHUSIX XUMHUYECKUX PEAKIIUI KaK OTHOIICHUS
KOJIMYECTB BEIECTB, BCTYMAIONIMX B PEAKUUI0O U 00pa3zyroIIMXCS B pe3yJbTaTe XUMUYECKOU
peakiuu. [lepBoHavyanpHOE MOHATHE 00 JIEKTPOXUMHUYECKOM psijie HaNpshKeHHH. Brruucienus
M0 XUMHYECKUM yYPAaBHEHHUSIM MAaCChl WU KOJIMYECTBA BEIIECTBA OJHOTO M3 YYACTBYIOIIMX WITH
MOJIYJaIOUIUXCSl COEIWHEHUW MO0 M3BECTHOM Macce€ WJIM KOJUYECTBY BEIIECTBA JAPYTroro




coequnenusi. Knaccudukanus XuMuUYeckux peaknuid. Peakuuu coenuHEHMs, pPa3lIoKCHHS,
3aMmelneHns, oOMeHa (Ha TpuUMepe XHMHYECKHX CBOWCTB Bonbl). [loHsATHE O peaknuu
HeHTpanu3auu. OK30TEePMHUECKUE, SHIOTEPMUYECKHE, OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE,
HeoOpaTuMble, OOpaTUMBIE.

PacuerHsble 3anaun.

Boruncnenne mo XUMHUYECKMM YpaBHEHHSIM Macchl WM KOJIMYECTBA BEIIECTBA IO
M3BECTHON Macce WJIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIIMX B PEAKIUIO BELIECTB MU
MPOJYKTOB PEAKIUH.

Brrunciienne macchbl (KOJIM4eCTBA BEUIECTBA, 00beMa) MPOJIYKTa PEaKLUH, €ClIM M3BECTHA
Macca UCXOJIHOTO BEIECTBA, COJACPIKAIIETO OMPEICICHHYIO 00 pUMeceil.

Brruuciienne macchbl (KOJIM4eCTBA BELIECTBA, 00BbEMa) MPOAYKTA PEaKIMH, €CIH W3BECTHA
Macca pacTBOpa M MaccoBasi J0Jsl paCTBOPEHHOT'O BEIIECTBA.

Hemoncrpauuu. [Ipumepsl ¢u3ndeckux sBICHUN: a) MiaBieHue napaduHa, 0) BO3TOHKA
MoJa; B) PAcTBOpPEHHME MepMaHraHara Kaius; T) Iud@dy3us IYIIKMCTHIX BEIIECTB C ropsileit
JaAMIOYKK HakanuBaHus. [IpuMmepbl XWMHUYECKHUX sIBICHWH: a) rtopenue Qocdopa; ©0)
B3aMMOJICHCTBHE COJISTHOW KUCIOTHI C MPaMOpPOM U MeJIoM; B) moiyuenue ruapokcuaa meau(1l);
I') pacTBOpEHHUE IOJYYEHHOrO0 THIAPOKCHIA B KHCIOTax;) B3aumopenctBue okcuaa menu(Il) c
CEpHOI KUCJIOTOI MpU HarpeBaHUU; €) Pa3oKeHHE MepMaHraHaTa Kajus; ) B3aUMOJICHCTBUE
pa30aBiIEHHBIX KUCIIOT C METAJIJIaMHU;) Pa3I0kKEeHUE MEPOKCUAA BOAOPOIA; 1) FIEKTPOJIU3 BOJBL.

JIaGopaTopHbIE OMBITHI.

[IpokanuBanue MeaH B IUIAMEHH CITUPTOBKH.

3amernienne Meau B pactBope cynbdara meau (1) xxenezom.

[IpakTuueckast padora Ne2.«HabmroneHus 3a U3MEHEHUSIMH, MPOUCXOJAIIUMU C ropsieit
CBEYOH, M UX OIHCAHUE.

[Ipaktrueckas padota Ne3.«AHanu3 MOYBBI U BOIBIY.

KonTponbnas padota Ne3 no teme «XUMHUECKHE PEAKII

Tema 5. PactBopenue. PacTBopbl. CBoOMCTBAa pacTBOPOB 3AEKTPOIUTOB (20 u).

PactBopenue kak pU3MKO-XUMUYECKUI TPOIECC, 3aBUCUMOCTh PaCTBOPUMOCTH BEIIECTB OT
TEMIIEPaTypHI.

[lonsTe o rHApaTax U KpUCTaUIOTUApaTax. HacklllleHHble, HEHACHIIIEHHbIE U
MEPECHIIIEHHbIE PACTBOPHI. 3HAUEHHUE PACTBOPOB AJIsi IPUPOJIbI U CENBLCKOro Xo3dicTBa. Pacuer
MaccoBOM JOJM PACTBOPEHHOI'O BEIIECTBA B PACTBOpE. DIEKTPOJUTHYECKAs HCCOLUAIIMAL.
[TonsiTHE 00 SIEKTPOIUTAX U HEITEKTPOIUTAX, MEXAHU3M JMCCOIMAIINH BEIIECTB C Pa3IHIHBIM
tunoM cBs3u. Monsl. Katnons! u annonsl. OcHoBsl TO/] B Buze yeTkux nosoxxkeHuid. CTeneHp
AIIEKTPOIUTUIECKON TUCCOIMAINU, CHIIbHBIE W cJalOble AIIEKTPONUTHL. VOHHBIE ypaBHEHUS
peakuMid, yCIOBUS NPOTEKAHUS ITHX PEAKUMH A0 KOHIIA B CBETE HOHHBIX IPEICTaBIICHHM.
[ToHsATHE O KHCIOTaX, OCHOBAaHUSAX M COJISIX KaK Klaccax AJIEKTPOJIMTOB, UX KiaccH(UKAIUS 110
pasnuyHbIM Tnpu3HakaMm. OOIMe cBOMCTBAa KUCIOT, OCHOBaHHMH M cOJiell B CBeTe MOHHBIX
npeacraBiennii. Peakium woHHOro oOMena. OO0oOmieHue cBeAeHUM 00 OKcHaax, HX
KJaccu(uKalul M XMMHUYECKMX CBOMcTBax. ['eHeTndeckue psabl METaJUIOB U HEMETAJUIOB.
['eneTnueckas CBSI3b  MEXAY KIAacCaMHd  HEOPraHWYECKWX  BemecTB. OKHCINTENBHO-
BOCCTaHOBUTEJIbHBIE peakinu. OKUCINUTENb U BOCCTAHOBUTEINb, OKHCICHUE U BOCCTAaHOBJICHHE.
Cocrapnenue ypaBHenuii OBP Meronom snexktpoHHoro 6ananca. CBOMCTBA MPOCTHIX BEIIECTB,
KHCJIOT U COJIeH B CBETE MPECTABICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMAX.

JlemoncTpanmu. McmblTaHWe BeMIECTB MW HMX PAcTBOPOB HAa  DIEKTPOIPOBOTHOCTB.
3aBUCUMOCTh 3JIEKTPONPOBOAHOCTH YKCYCHOH KHCIOTHI OT KOHILIEHTpanuu. B3anmoneiicTBue
[IMHKA C Cepoi, CostHOM KucmoTou, xyopuaoM meau(Il). 'openne marawus.

JIaGopaTopHBbI€ OTIBITHI.

B3aumozeiicTBre pacTBOpOB XJIOpHUIa HATPUS U HUTpaTa cepedpa.

[Tonmy4yeHue HepaCTBOPUMOTO I'MIPOKCUIA U B3aUMOJICHCTBHE €To ¢ KUCIOTAMHU.

Bs3anMoelicTBUE KUCIIOT C OCHOBAHUSIMU.

B3aumMoneiicTBre KUCIOT ¢ OKCHaMH METaJUIOB.




B3anmoneicTBre KUCIOT ¢ METallIaMH.

Bs3aunMoelicTBUE KUCIIOT C COJIIMMU.

B3anMozencTere menoyei ¢ KUCaoTaMH.

BsauMoeiicTBuE 11e104eN ¢ OKCUIAaMHA HEMETAJIOB.

B3anMozeincTBue 1miesnoden ¢ CoasiMu.

[Tpaktrueckas padota No4.«IIpu3Haky XUMUUECKUX PEAKITAL.

[TpakTuueckast padora Ne5.«IIpuroroBiieHrne pacTBopa caxapa U pacdeT MacCOBOM JIOJHU €ro
B PacTBOpEY.

[Tpaktuyeckas pabora Ne6.«CBoiicTBa KUCIIOT, OCHOBAHUMN, OKCHIOB U COJICH».

[IpakTrueckas padota No7.«PemieHne s3kciepuMeHTaIbHBIX 3a/1a4".

KonTponbnas padota Ne4 o Teme « DNEKTPOITUTUYECKAS JUCCOITHAITHS.

9kJace (68 u)

Beenenune. OOmas XapakTepUCTHKA XWMHUYECKHUX JJICMEHTOB W XHMHYECKUX PEaKIIHU.
Ilepuonnueckuii 3akoH U Ileproanyeckas cucrema xumudeckux anemeHToB J[. M. Menneneena
(10 1)

XapakTepucTuKa 3JIEMEHTa 110 €ro MoJjiokeHuro B lleproanueckoil cucteMe XMMHUYECKUX
anemenToB J[. . MenzaeneeBa. CBolicTBa OKCUIOB, KUCJIOT, OCHOBaHHUM U COJIEH B CBETE TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMAIMM U OKHUCJICHUSA-BOCCTAHOBJIEHUS. [loHsATHE O mepexoaHbIX
asieMeHTax. AM(OTEpPHOCTh. ['eHeTHYeCK i psi| IepeXxoHOro 3eMeHTa. [leprogudeckuii 3aKoH
u llepmommueckas cucrema xumuuyeckux odneMeHtoB [J[. M. MenneneeBa. Xumuueckas
OpraHu3alus )KUBOW U HEXUBOU NMPUPOABI. XMMUYECKUI COCTaB SApa, MAHTUU U 3€MHOU KOPBI.
XUMHYECKUE OJJIEMEHThl B KJIETKAX JKUBBIX OpPraHU3MOB. Makpo- HU MHMKPO3JIEMEHTHI.
OO0o01IeHre CBEJICHUNA O XMMHYSCKHX peakiusax. Kiaccupukaius XUMHYSCKUX PEaKIuil 1o
pa3JMYHBIM TPU3HAKAM: «UUCIO M COCTaB pEarupymoIIux H 00pa3yrolIuxcs BeEUIeCTBY,
«rermnoBod  3pdexT», «HampaBIIEHUE», «M3MCHCHHE CTCICHEH OKHCICHHUS JJICMCHTOB,
00pa3ymolux pearupyrolue BeuecTBay, «(pa3a», «MCHoib30BaHue KaTtanuzaropay. [loHsTue o
CKOPOCTH XHMMHYECKOU peakuuu. DaKkTophl, BIUAIONIME HAa CKOPOCTh XUMHUYECKUX DPEAKIUH.
Karanuzatops! 1 karanu3. MHTrHOUTOPBI. AHTHOKCUIAHTHI.

Hemonctpanuu. Pasmuunaeie ¢opmbr Tabmuner I, M. MenneneeBa. Mongenn aToMoB
aneMeHTOB 1—3-ro mepuogoB. Mojaenb CTpOGHHS 3€MHOro Imapa (MOTMEepedHbId paspes).
3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMU OT TPHUPOABl PEarupyrolux BeIeCTB.
3aBUCUMOCTh CKOPOCTHM XHWMHMUYECKOW pPEAKIUU OT KOHIEHTPALMH PEarupyroniux BeLIECTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKOW pPEaKIMu OT IUIOIMIAJM CONMPUKOCHOBEHHUS pearupyromux
BEIIECTB («KUISIIHA CIO0W»). 3aBUCUMOCTh CKOPOCTH XMMHYECKON peaklMd OT TeMIEpaTyphl
pearupyrommnx BemecTB. ['OMOreHHbId U TETEPOreHHbIN KaTanu3bl. DepMEHTATUBHBIN KaTalus.
WNurubuposanue.

JlaGopaTopHBIE OTIBITHI.

1. ITonyueHue ruApoKCcHIa IUHKA U UCCIIEIOBAHUE €r0 CBOMCTB.

2.MopenupoBanue nocrpoenus llepnoanueckoil cucrempl xumuueckux snemeHtos JI. WM.
Menneneesa.

3. 3amMeleHue xene3oM Meau B pactBope cyibdara meau (11).

4. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM pEaKIMU OT MPUPOJbl PEArHPYIOIINX BEUIECTB HA
MpUMepe B3aUMOJIEHCTBUS KUCIOT C METaJJIAMH.

5. 3aBUCHUMOCTb CKOPOCTH XUMUYECKON peaKklMM OT KOHLIEHTPALUK PEarupyrolnuX BEIIECTB
Ha MPUMEPE B3aUMOJECHCTBUS IUHKA C COJSTHOW KUCIOTOM pa3InyHON KOHLIEHTPAIUH.

6. 3aBUCUMOCTb CKOpPOCTHM XHMMHYECKOM peakluuh OT IUIOMIAJM CONPUKOCHOBEHHUS
pearupyromux BEmecTB.

7. MoaenupoBaHUE «KHUIIALLETO CIOSI».

8. 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKIIMU OT TEMIIEpaTyphbl pearupyroinx BEIeCTB
Ha mnpuMepe B3aumoaeictBusi okcuna menu (II) ¢ pacTBOpoMm cepHOW KHCIOTHI Pa3Iu4HOM
TEeMITepaTypHI.

9. PaznosxeHue nepokcuaa BoJOpoia C MOMOIIbI0 okcraa mapranna (IV) u katanassl.




10. O6GHapy»xeHHe KaTala3bl B HEKOTOPBIX MHUILEBBIX MPOIYKTaX.

11. NarubupoBanue B3auMOJEHCTBUS KUCIIOT C METaJUIAMH YPOTPOTTHHOM.

Tema 1. Metamisl (14 4).

[Tonoxxenune wmetamwioB B llepuoamyeckoid cucteme xumuueckux osnnemento /JI. .
MenneneeBa. Metamnueckas KpUCTANIMUECKAsi pEIIeTKa U METaUIMYeCKasi XUMHUUECKasi CBSI3b.
O6mume ¢uzuveckue cBoiricTBa MeTauioB. CIUlaBbl, UX CBOMCTBA M 3HAYCHHE. XHUMHYECKHE
CBOMCTBa METAJUIOB KAaK BOCCTAHOBUTEJEH, a Takke B CBETe UX TIOJOXECHUS B
AIEKTPOXUMHUUYECKOM DSy HampspkeHud MertaioB. Koppos3ust MeTaiioB M criocoObl 60phObI €
Hell. Meramnsl B mpupoze. O0mue criocoOb! UX MOTy4eHUS.

OO0mas xapakTepUCTHKa IIETOYHBIX MeTayioB. MeTtamisl B npupoje. OO0miue crnocoObl ux
nonydyeHusi. Ctpoenue artomoB. lllenouynsie Metamiabl — MpocCThie BemiecTBa. BakHeliue
COCIMHEHUS IEIOYHBIX METaNIOB — OKCHUJBL, THIPOKCHIBI U COJU (XJIOPUIbI, KapOOHATHI,
cynb(haTel, HHUTPAThl), MX CBOWCTBA W MPUMEHEHHE B HapoJHOM Xxo3sicTBe. KamuitHbie
ya00peHUsI.

OOmiast xapakTepuCTHKa 3J€MEHTOB TnaBHOW mnoarpynms! II rpynmsl.CTpoeHune aTOMOB.
[[{enouHo3emenbHBIE  METAUIBI —  IPOCThIE  BELIECTBA.  BaxHelmme  coeAMHEHUs
[ICJIOYHO3EMENIBHBIX METaNIOB — OKCHJIBI, THAPOKCUABI M COJH (XJIOPUIBI, KapOOHATHI,
HUTPATHI, cynb(haTel, (hocdaThl), UX CBOMCTBA U MPUMEHEHHE B HAPOJIHOM XO3HCTBE.

Anromunuil.Ctpoenue aroma, (pusMueckue U XMMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoennHeHUs aTIOMUHHUS — OKCHJ M THAPOKCH, UX aM(OTepHBIN Xapaktep. Baxkueiimme comu
amomuHus. [IpuMeHeHne antoMUHUA U €10 COEAMHEHHUIA.

XKenezo.Crpoenne aroma, ¢u3MYECKHE€ U XUMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
Ienernueckne psgs Fe™ u Fe™ .

Baxueiiine conu jkene3a. 3HAUEHUE Kele3a U €ro COEIMHEHMM [Js MpUPOIbl U
HAapOJIHOI'O XO351CTBA.

JemoncTtpanun.O0pa3ipl MEI0YHBIX U IIETOYHO3EMENbHBIX MeTaioB. OOpasIlbsl CIUIaBOB.
BzaumopeiictBue HaTpus, JIUTHS W KalbUus ¢ BOAOW. B3aummopeicTBue HATpusi U MarHus C
KuciIoposioM. BzaumoneiictBue Metanos ¢ Hemetaiamu. [lonyuenue rugpokcuaos xemnesa (11)
u (II).

JIaGopaTopHbIE OMBITHI.

12. B3aumopeiicTBue pacTBOPOB KUCIIOT U COJIEN C METalIaMu.

13. O3HaKOMIIEHHE C pyIaMH XKelle3a.

14. OxpaiiMBaHye IUIAMEHU COJISIMU IIEJTOYHBIX METAJIJIOB.

15. BzaumopeiicTBuE KalblKsl C BOJOM.

16.ITonyuenune ruApoKCHIa KalbIlUsI U UCCIEIOBAaHUE €T0 CBOMCTB.

17. I[lony4yeHue TUIPOKCUIA ATFOMUHHUS U UCCIEIOBAaHUE €T0 CBOMCTB.

18. BzaumopeiicTBure xene3a C COMTHON KUCIOTOM.

19. Tlonyuyenue ruapoxcuaos xkenesa (II) u (II) u n3yuenue ux cBOMCTB.

Tema 2. [IpaktukyMm 1. CBolicTBA METAJUIOB M MX coeanueHui (3 4.)

Pemenne sKCnepUMEHTAIBHBIX 3a/lad Ha paclo3HABaHUE U IMOJYYEHUE COEIMHEHHI
METaJlIOB.

Tewma 3. Hemeramnbt (25 u)

OO6mras xapakTepUCTHKAa HEMETAIIOB: MOJ0KeHue B [leprognyeckoit cucreMe XUMHUYECKUX
anemenToB J{. 1. MeHaeneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB, JIEKTPOOTpUIIaTeNbHOCTH (D0),
paa D0. Kpucramimyeckoe CTpOCHHE HEMETaUIOB — MPOCTBIX BELIECTB. AJUIOTPOINHSL.
®dusnyeckue cBOCTBa HeMeTaioB. OTHOCUTENBHOCTD MOHATUN «METAD) U «HEMETaILI».

Bonopoa. [Tonoxenne Bogopona B [lepuoanyueckoit cucreme XuMHIecKux 3iueMenToB /1. H.
MenneneeBa. CtpoeHue atoMa U MOJieKyJsibl. PU3NUYECKHEe U XMMUYECKHE CBOWCTBA BOAOPO/A,
€ro MoJydeHue U NpUMEHEHHE.

Boga. Ctpoenue monekysbl. Bonoponnas xumudeckas cBsizb. @U3nueckue CBONCTBA BOJIBI.
AHoMmanuu cBOMCTB BoAbl. ['mapodunbHble U ruapodoOHbIe BemecTBa. XUMHUECKUE CBOMCTBA




Bonbl. KpyroBopor Boxabl B mpupone. Bomoouuctka. Asparust Boabl. boiToBbIe (DUIBTPHL
MunepasnbHbie Bobl. JJucTuipoBaHHas BoJia, €€ MoJIyueHue U MpUMEHEHUeE.

OOmas xapakrepucTika rajoreHoB. CtpoeHue atomoB. IIpocTbie BemiecTBa M OCHOBHBIC
COEIMHEHUS TaJoreHoB, WX cBoiicTBa. KpaTkue cBemenus o xiope, 6pome, ¢rope u ione.
[IprMeHeHne raJoreHoB U UX COEAMHEHUI B HAPOJAHOM XO35MCTBE.

Cepa. Crpoenue aToMa, ajUIOTPOIHMSA, CBOMCTBA W NpPHUMEHEHHE POMOUYECKOHN Ccepbhl.
Oxkcuasl cepol (IV) u (VI), ux nonyuenue, cBorictBa u npumeHenue. CepHasi KUCIOTa U €€ COJIH,
UX MPUMEHEHHE B HAPOJHOM Xo03siiicTBe. [Ipon3BOICTBO CEpHON KHCIOTHI.

A3zotr. CTpoeHue aTomMa U MOJEKYJIbl, CBOMCTBAa IPOCTOro BeLIECTBA. AMMMAK, CTPOEHHUE,
CBOIicTBa, mosiyueHue U npuMeHeHue. Coau aMMOHUS, X CBOMCTBAa W mpumeHeHue. OKCHAbI
azota (II) u (IV).A30THas KMCIIOTa, €€ CBOWMCTBA U pUMEHeHHe. HUuTpaThl 1 HUTPUTHIL, IpoOIIeMa
UX COZICpPKAHUSI B CEIBCKOXO03AUCTBEHHOM MPOIYKIIMU. A30THBIE yI0OpEHUS.

®ocdop. Crpoenue aroma, auIOTPONHUs, CBOHCTBa Oermoro W KpacHoro (ocdopa, ux
npumeHenrue. OcCHOBHbIE coeauHeHUs: okcua ¢ocdopa (V) m oprodocdopHas kuciora,
docdarel. DochopHbie yI0OpEHUS.

VYrinepoa. CtpoeHue aToma, ajulIOTPOIUs, CBOMCTBA MoauduKanuii, nmpuMeHeHne. OKCHIIbI
yraepona (II) u (IV), ux cBoiictBa u npumenenue. KapOoHaTel: KaJbLMT, COJa, MOTAIl, UX
3HaYEHHE B MPUPOJIEC U KUZHU YETIOBEKA.

Kpemuuii. CrpoeHue aroma, KpUCTAILIMYECKUI KpEMHUM, €ro CBOWCTBAa M IPUMEHEHHUE.
Oxkcun kpemuus (IV), ero mpupoanbie pasHoBHAHOCTH. CHIMKAaThl. 3HAUY€HHUE COCAMHEHUU
KPEMHHS B )KMBOM M HE)KMBOU ITpupoje. IIoHsaTHE 0 CHIMKAaTHON IPOMBIIUIEHHOCTH.

Hemonctpanuu. O6pasiibl raloreHOB — MPOCTHIX BelecTB. B3aumoelicTBrE rajioreHoB ¢
HaTpUEM, C altoMUHUEM. BbITecHeHHE XJIOpoM Opoma WM MOoJa W3 PacTBOPOB HMX COJIEH.
BzaumopeiictBue ceppl ¢ MeTaJulaMd, BOJOpPOJOM U  KHCIOpoAoM. BsaumoneicTBue
KOHLEHTPUPOBAHHOMN a30THOM KHUCIIOTHI ¢ Mebto. [lorioiienue yriem pacTBOPEHHBIX BELIECTB
Wi ra3oB. BoccranoBnenne menu u3 ee okcunpa yrieM. OOpasibl NPUPOTHBIX COEIUHEHUN
XJiopa, cepsl, pochopa, yriepoaa, kpemaus. OOpa3ipl BAXHEHIINX I HAPOJHOTO XO3SICTBA
cynb(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3ibl CTEKIIA, KEPAMHUKH, LIEMEHTA.

JlabopaTOpHBIE OTIBITHI.

20. ITomyuenue u pacio3HaBaHHE BOAOPOJA.

21. UccnenoBanue MOBEPXHOCTHOTO HATSKEHUS BOJIBI.

22 .PacTBOpeHuNE IEpMaHraHara Kajaus WM MEAHOTO Kylopoca B BOJIE.

23. I'maparanus o0e3BoxkeHHoro cynbdara meau (I1).

24. 3roToBieHHE TMIICOBOTO OTIIEYATKA.

25. O3HaKOMJIEHHE € KOJJIEKI[MEH OBITOBBIX (PUIBTPOB.

26. O3HaKOMJIEHUE C COCTAaBOM MUHEPAJIbHOM BOJBI.

27. KadecTBeHHas peakiiys Ha rajloreHU-UOHBI.

28. Ilomyuenue u pacio3HaBaHUE KUCIOPOAA.

29. I'openue cepsl HA BO3/IyX€E U B KUCJIOPO/IE.

30.CgoiicTBa pa30aBIeHHON CEPHOM KUCIOTHI.

31. VI3yuenue cBONCTB aMMHUakKa.

32. Pacrio3HaBaHue coJield aMMOHHUS.

33. CgoiicTBa pa30aBICHHON a30THON KUCIIOTHI.

34. B3anMoaelicTBrE KOHIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBIO.

35. T'openue docdopa Ha BO3AyXE U B KUCIOPOJIE.

36. Pacno3naBanue ¢ocdaros.

37. 'openue yris B KUCIOPOJIE.

38. Ilony4yeHue yroibHON KUCIOTHI U U3YUYEHUE €€ CBOWCTB.

39. Ilepexon kapOOHATOB B THJIPOKapOOHATHI.

40. Paznoxenue ruipokapOoOHaTa HaTPHsL.

41. [lonyyeHne KpEMHEBOM KHUCIJIOTBHI U U3yUEHUE €€ CBOMCTB.

Tewma 4. [lpaktukym 2. CBOMCTBA COEIMHEHU HEMETAIIOB (3 4).




Pemenne skcnepumeHTanbHbIX 3a1au 1no teme «lloarpynma ramoreHoB». 2. Pemenue
JKCIIEPUMEHTANBHBIX 3afady mo Teme«lloarpynma kucnmopona». [lomydenue, coOupanue u
pacro3HaBaHME ra3oB.

Tema 5. O6oOmieHue 3HAHUM MO XUMHUM 3a KYpPC OCHOBHOW mIKojibl. [loaroroBka k
rocyaapcrsenHon urorosoii arrecramuu (I'MA) (10 1)

[lepnonnueckuit 3akoH u llepuommueckas cucrema xumuueckux osnemeHtoB J[. .
MenneneeBa. @U3MYECKUMI CMBICI IIOPSAKOBOTO HOMEpPA JJIEMEHTa, HOMEPOB IEpUONA H
rpynnbl. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB AJIEMEHTOB W HMX COEIMHEHUN B NEpUOAAX U
rpYyIax B CBETE MPEACTABICHUN O CTPOCHUH aTOMOB 3JIEMEHTOB.

3HaueHue MePUOANYECKOro 3aKoHA. BHUIIbI XUMHUYECKUX CBSI3€U U TUIIBI KPUCTAJUIMUECKUX
pemieTok. B3anMocBs3b cTpoeHUs: U CBOMCTB BemiecTB. Kiaccudukanus XMMHYECKHX pPeaKIui
10 Pa3JIMYHbIM MPU3HAKaM (UHCIIO U COCTaB Pearupyrouux U 00pa3yrouXcs BEIIeCTB; HaJuune

rpaHullbl paznena ¢a3; TermnoBod 3(h(eKT; M3MEeHEeHUe CTENeHEeW OKHUCICHHS aTOMOB;
MCIIOJIb30BAaHUE KaTall3aTopa; HampapiieHue nporekanus). CKOPOCTh XUMUYECKUX PEaKIUi U
dakropbl, Bhustone Ha Hee. OOPaTUMOCTh XUMHUYECKUX PEAKIUH MU CIOCOOBI CMEIICHHS
XUMHUYECKOT'O PAaBHOBECHUS.

[IpocTeie 1 cnoxHbIe BeliecTBa. Meramibl U HeMeTalibl. ['eHeTnueckue psiibl MeTasa,
HEMeTalla M mepexogHoro Meramia. OKCUAbl W THAPOKCUABI (OCHOBAaHMS, KHUCIIOTHI,
am(pOoTepHBIC THAPOKCHUIBI), CONU. VX cocTaB, KilacCU(pUKALUS U OOIIHEe XUMHYECKHE CBOMCTBA B
CBETE TEOPUHU IIEKTPOIUTUYECKON TUCCOLIUAIIUH.

B nporpamme cnosa: K.p. — koHTponbHas padora, XD — XUMUYECKHUM IKCIEPUMEHT; B.i1. —
BUpTyanbHas nabopatopusi, [ICXD- Ilepuoanueckas cucreMa XUMUYECKHX 3JeMEHTOB. W.p.-
uccieaoBarenbekas padora, Th — TexHuka 6€30MacHOCTH.

CTPYKTYPA KYPCA
8 kiaacc
Ne | Tema (ry1aBa) KonuuecTtso
/o 4acoB

Brenenue. [lepBonauanpHbie XUMHYECKUE TOHATHS (5)

I'maBa 1. ATombl xXuMuyeckux deMeHToB (10)

I'naBa 2. IIpocteie BemecTBa (7)

I'nmaBa3.CoenpHeHNS XUMHYECKUX JIeMeHTOB (12)

I'naBa 4.M3menenus1, npoucxoasiuue ¢ Bemectsamu (14)

I'maBa5..PactBopenue. PactBopsl. Peakiinu noHHOTO 0OMEHa U OKUCITUTENHHO-
BOCCTaHOBUTENbHbIE peakuuu .(20)

| UITOrO | 68

9 kaacc CTPYKTYPA KYPCA

Ne Tema (ry1aBa) Konunuectso
n/n 4acoB
1 | Beeaenue. [loBTOpeHrne 0OCHOBHBIX BOIIPOCOB Kypca 8 Kj1acca U BBEJECHUE 6
B Kypc 9 Kknacca
2 | Meramnsl 14
3 | CpoiicTBa MeTaioB M X coequHeHui. [Ipaktukym Nel. 3
4 | Hemerassl 24
5 | llpaktuxkym Ne2. CBoiicTBa HEMETAJJIOB M UX COETUHEHHI. 3
6 | Oprannueckue COeTMHEHUS 13
7 | XuMus 1 KU3Hb 5
NTOI'O 68
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