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IHosicHUTEIBHAA 3aIIMCKA

PaGouass mnporpamMma 1O XWMHH COCTaBJICHA B COOTBETCTBUU
c ¢enepasbHBIM  KOMIIOHEHTOM TOCYAapCTBEHHOTO  CTaHAapTa  OOIIero
oOpa3oBaHusl, 32 OCHOBY pa0oueil porpaMMbl B34Ta Mporpamma Kypca XUMUU
st 8-11  kmaccoB  oOmieoOpazoBatenbHbix — yupexkaenuit  (atop  O.C.
["aGpuensiH), pekoMeH10BaHHas JlemapTaMeHTOM 00pa3oBaTeNbHBIX MPOTpaMM
U CTaHJgapToB oOmiero oOpa3oBaHusi MuHuctepcTtBa o0pazoBanHusi PO,
omyOMKOBaHHAs U3AaTebCTBOM «JIpoda» B 2012 romy.

JlanHasg mnporpamMma KOHKPETHU3UPYET COJACPXKAHUE CTaHAapTa, Ja€T
pacnpenesieHre y4eOHBIX 4YacoB IO pa3felaM Kypca, IOCIEeI0BATEIbHOCTh
M3YUYCHHSI TEM MU PA3ACIOB C YUETOM MEXKIPEAMETHBIX U MPEAMETHBIX CBSI3EH,
JIOTUKM Yy4e0HOTOo Tpoliecca, BO3PACTHBIX OCOOCHHOCTEW ydamuxcsa. B
IporpaMMme OIpeeNi€H TepeyeHb JAEMOHCTpaluid, J1a00paTOPHBIX OMBITOB,
IPAKTUYECKUX 3aHATUM U PaCUETHBIX 3a7au.

N3yueHne XUMHUU Ha YpPOBHE OCHOBHOTO o0OIlEero oOpa3oBaHUs
HAIpPaBJICHO HA JOCTHIKEHUE CICIYIOIINUX LEICH:

[] OCBOCHHME 3HAHHUM O XMMHMYECKOM COCTaBJISIIOIICH €CTECTBEHHO-
HAy4yHOM KapTUHBI MHUpPA, BAKHEHUIIUX XUMHUYECKUX TOHATHUAX, 3aKOHAX H
TEOPHUSIX;

[] OBJIaJICHHME YMEHHUSIMHM IIPUMEHATh TOJYYCHHBIE 3HAHUA IS
OOBSICHEHUS Pa3HOOOPA3HBIX XUMHUYECKUX SBJICHUW U CBOWCTB BEIIECTB,
OLICHKM POJM XHMHUU B PA3BUTUU COBPEMEHHBIX TE€XHOJOTHN WU TOJTYyYCHUU
HOBBIX MaTEPHUAJIOB;

[] pa3BHUTHE TTO3HABATEIbLHBIX  HMHTEPECOB W HMHTEIUIEKTYaJbHBIX
CITOCOOHOCTEH B IPOIECCE CaMOCTOSITEILHOTO IPHOOPETCHUS XUMHYECKHX
3HAHUHU C MCTIOJIb30BAaHUEM PA3TUYHBIX HICTOYHUKOB MH(POpMAITUHU, B TOM YHCIIC
KOMIIBIOTEPHBIX;

[] BOCNIMTAHMeE YOCKJICHHOCTH B TO3UTUBHOM POJU XUMHUU B >KU3HU
COBPEMEHHOT0  OOIIeCTBa, HEOOXOAMMOCTH  XMUMHUYECKHM  TPaMOTHOIO
OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M OKPYKAIOIIEH CPEJIE;

[] NpUMeHEeHUE TOJYYeHHbIX 3HAHMHA M YMeHMH JJIsi 0e30macHoOro
WCIIOJI30BAHUSI BEIIECTB M MAaTEepUaJOB B OBITY, CETLCKOM XO3SHMCTBE U Ha
NPOU3BOACTBE, PEIICHUS MNPAKTUYECKUX 3a4ad B IIOBCEAHECBHOW JKU3HHU,
NPEAYNPEXKICHUST  ABJICHUM, HAHOCAIIMX Bped 3J0POBBIO YEJIOBEKA U
OKpY’KarolIEn cpele.



3agaum:
e CdopmupoBaTh 3HaHHE OCHOBHBIX MOHATUH 1 3aKOHOB XUMHUH

e BocnuTeiBaTh 00LIECUYETIOBEYECKYIO KYIbTYPY
e VuuTh HaOIIOAATh, MPUMEHSTH MOJyYCHHBIC 3HAHUSI HAa PAKTHKE

B kauectBe popM MpoMeKyTOUHON aTTECTAIIMU YUALTUXCSA UCTIONb3YIOTCS
TPAJULUOHHBIE JUArHOCTUUYECKUE M KOHTPOJIbHBIE pabOThI, Pa3HOYPOBHEBBIE
TECTHI, B TOM YHUCJIE C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOIUH.

B cootrBerctBun ¢ yuebHsiM miaHom ['BOY COII Ne2 «OIl» c. b.
['mymumna Ha n3ydeHne XumMuu B 8 — 9 kilaccax oTBOAUTCS 2 yaca B HEAEN0, 68
4acoB B roj. Peanuzanusi TaHHOW MporpamMMbl CIOCOOCTBYET UCIOJIb30BAHUIO
pa3HooOpa3Hbix (OpM OpraHu3alud yd4eOHOTO Ipollecca, BHEAPEHUIO
COBPEMEHHBIX METOJI0OB 00YUYEHUSI U MIeArOrNYECKUX TEXHOJIOTHM.

OcHoBHOM (opMOIl oOpraHuzali ydeOHOro mpouecca SBISETCS KIACCHO-
ypouyHasi cucreMa. B kauecTBe [IOMOJHUTEIBHBIX (OPM OpraHU3aALMU
0o0pa3oBaTeNbHOTO  MpOIEccCa  HCIONb3YEeTCS  CaMOCTOsITENbHAas — padorta
YYAIIMXCS C UCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHUM.
Opranuzanust COnpoBOKICHUS yYalllUXCs HANPABJIEHA Ha:

- CO3JIaHME ONTUMAJIbHBIX YCIOBUN O0yUYECHHUS;

-MCKJIIOYEHUE TICUXOTPAaBMUPYIOIINX (PAKTOPOB;

- COXpaHEeHHUe NICUX0COMAaTUYECKOTO COCTOSIHUSA 30POBbsl YYalLUXCS;
- Pa3BUTHE MOJIOKUTEIBHON MOTUBALIMU K OCBOCHUIO IIPOTPAMMBI;

- pa3BUTHE UHIMBUYATbHOCTH U OJJAPEHHOCTH KaXKJI0r0 peOeHKa.

PabGouas mnporpamMma mnpegycMaTpuBaeT (OPMUpOBAHME Yy  ydalUXCs
o01ey4yeOHbIX YMEHHMA UM HABBIKOB, YHMBEPCAJIbHBIX Y4YE€OHBIX IEHCTBUU U
KJIFOYEBBIX KOMIIETCHLIM: YMEHHE CaMOCTOATEIBHO W MOTHUBUPOBAHHO
OpraHU30BbIBAaTh CBOK IO3HABATEIbHYIO JEATEIBHOCTb; HCIIOJIb30BAHUE
AJIEMEHTOB  MPUYMHHO-CIEJCTBEHHOTO U  CTPYKTYpPHO-(DYHKIIMOHAIBHOTO
aHaJIM3a; OIPENIEICHUE CYIIHOCTHBIX XapaKTEPUCTUK H3Yy4aeMOro OOBEKTa;
YMEHUE pa3BEPHYTO OOOCHOBBIBATH CYXKJIEHUS, JaBaTh OIpPEICICHHUS,
OPUBOJIUTH JJOKA3aTENbCTBA; OLIEHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEJCHUS
B OKPY>KalOIlleM MHpE.



B »TOM HampaBieHUU NPUOPUTETAMU SIBIISFOTCS: UCIIOJIB30BAHUE JUISl TIO3HAHUS
OKPYXKAIOIIEr0 MUpa Pa3Iu4YHbIX METOAOB (HAOJIIOIECHUS, U3MEPEHUS, OIBITHI,
HKCIIEPUMEHT); TMPOBEACHHE TMPAKTHUYECKUX U  J1abOpaTOpHBIX  padorT,
HECJIOKHBIX DKCIIEPUMEHTOB M ONMCAHUE UX PE3YyJIbTATOB; UCIOJIB30BAHUE IS
pelIeHus] MO3HaBaTENbHBIX 3aJad PA3JIMYHbIX HCTOYHUKOB HH(POPMALINH;
coOMIoIcHHe HOPM U TPaBUJ TOBEJACHHS B XHMHYECKUX JTabOpaTtopusx, B
OKpY Xalolllel cpejie, a TAakKe MpaBuJl 3J0pOBOTO 00pa3a KU3HH.

Oo6yuenue Benércs mo yueonukam O.C.I'abpuensn «Xumus 8 kinacey, « XumMus
9 kyacc», KOTOPhIE COCTABIIIOT SUHYIO TUHUIO YYCOHUKOB, COOTBETCTBYET
denepanbHOMY KOMIIOHEHTY TOCYIapPCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa
0a30BOTO YPOBHS U peasin3yeT aBTopckyto nporpammy O.C.I"'abpuensna.

OCHOBHOE COJIep)KaHHWE AaBTOPCKON MOJIHOCTHIO HAIIIO OTPAKCHUE B
JTaHHOM paboueil mporpamme.

TpeOoBaHus K YPOBHIO NOATOTOBKHU 00yYAIOIIUXCS

BrIIycKHUK Hay4duTCS:

* OIIMCBHIBATh CBOMCTBA TBépI[BIX, KHNIKHUX, ra3006pa3H1>1x BCIICCTB,

BBIACIIAA UX CYHICCTBCHHBIC ITPU3HAKH,

¢ XapaKTCpU30BaTb BCIICCTBA II0 COCTAaBy, CTPOCHHIO H CBOI?ICTB&M,
YCTaHAaBJINBATDb MPUYIMHHO-CIICACTBCHHBIC CBiA3U MCKIY JaHHBIMHU

XapaKTCPHUCTHUKaAMH BCIICCTBA,

® paCKpbIBaTb CMBICJI OCHOBHBIX XUMHUYCCKHUX TTOHSTHUI «aToOM»,
«MOJICKYJIIa», «XUMHYECKUI QJICMCHT», <«IIPOCTOC BCHICCTBO», «CJIOKHOC

BCHICCTBO», KBAJICHTHOCTDB), UCIIOJIb3Ys 3HAKOBYIO CUCTCMY XHUMUH,

* n300pakaTh COCTaB MPOCTEUIIUX BEIIECTB C IMOMOIIBI XUMUYECKUX
dbopMyll W CYIIHOCTh XHUMHYECKUX PEAKIHH C TMOMOIIBI0 XUMHYECKUX

YpPaBHEHUH;

* BBIYUCIIATH OTHOCUTEIBHYI0 MOJEKYJSIPHYHO W MOJIAPHYIO MaccChl
BEIIECTB, 4 TAK)KE MACCOBYIO JIOJF0 XUMHUUYECKOI0 JIEMEHTA B COCTMHEHUSIX IS

OLICHKH HUX HpaKTI/I‘l€CKOI>’I 3HAaYUMOCTH,



* CpaBHMBATD 110 COCTaBy OKCH/bl, OCHOBAaHU:, KMUCJIIOTEBI, COJIH;

® KJIaCCI/I(l)I/IHI/IPOBaTB OKCHUAbI 1 OCHOBAHHA 110 CBOﬁCTBaM, KHCJIOTBI U1 COJIN

10 COCTaBY;,
* N10JIH30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XMMUYECKOU MOCYA0M;

* IPpOBOANTL HCCJIIOKHBIC XHMHWYCCKHC OIIBITBI U Ha6J'IIOI[eHI/I$I 3a
W3MCHCHUSIMU CBOMCTB BCIICCTB B IIPOLCCCE HX HpeBpameHHﬁ; CO6J'II-0I[3.TI)

IIpaBujia TCXHUKHU 0e30IMacHOCTH IIpHu IPOBCACHUHN Ha6J'IIOI[CHI/H71 H OIIBITOB,

* pa3nM4aTh OKCICPUMEHTAIBHO KHCIOTHI M  IIEIOYH, IOJB3YSICh
WHJIUKATOpaMH; OCO3HaBaTh HEOOXOJIUMOCTh COOJIOJICHHUS Mep 0€30MacHOCTH

Ipy OOpAIIEHUHU C KUCTIOTaMH U IIEJI0YaMHU.
* pacKpbIBaTh CMBICH nepuoanyeckoro 3akona . 1. Menpaeneena;

¢ OIIMCBIBATL H XapPaKTCPU30BATH Ta6JII/IIIHy1-O (bOpMy HepPIO,Z[I/I“IeCKOfI

CHUCTCMBI XUMHNYCCKUX JJICMCHTOB,

® XapaKTCpHU30BaTb COCTAaB ATOMHBIX AACP MW PACHPCACICHUC YHCIIA
OJICKTPOHOB II0 3JICKTPOHHBIM CJIOAM aTOMOB XHMHYCCKHX 3JICMCHTOB MaJIbIX

IICPHUOJ0B HGpHOI[H‘-IGCKOﬁ CHCTCMBI, a TAKXKC KaJIMA U KaJIbIIUA,

® pa3jindaTb BUABI XUMHYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO IIOJISIPHYIO,

KOBAJICHTHYIO HCIIOJLIPHYIO M MCTAJUIMYCCKYIO,

* n300paxkaTh AJIEKTPOHHO-MOHHBIE (DOPMYJIBI BEHIECTB, 0OpPa30BaHHBIX

XUMHUUYCCKUMHU CBA3SIMU Ppa3HOI'o BU/IA,

* BBISIBJIATD 3aBUCHUMOCTDB CBOMCTB BCIICCTB oT CTPOCHUA nx
KpUCTATTNINYCCKHUX pCH_IéTOK: HOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX,

MCTAJVIMYCCKHUX,

® XapaKTCPHU30BaATb XUMHUUCCKUC IJJICMCHTbBI M HNX COCAMHCHHA Ha OCHOBC

IIOJIOXKCHUA 3JICMCHTOB B HepI/IOI[I/I‘{eCKOﬁ CHCTEME M OCOOEHHOCTEM CTpOCHUA



HX aTOMOB,

® XapaKTCpHU30BaThb Hay4HOC )41 MHPOBO33PCHYCCKOC 3HAa4YCHUC
IMCPHUOANYICCKOTO 3dKOHA U HepI/IOI[I/I‘-ICCKOﬁ CHUCTCMbI XUMHYCCKHUX 3JICMCHTOB

1. 1. Menpeneena;

* OOBSACHATH CYThb XUMHUYCCKUX ITPOLHCCCOB U UX IMPUHIOUIINAIIBHOC OTINYNC

OT (pU3NYECKUX;
* Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKITUN;

* YCTaHABIIMBATH NPUHA]JIEKHOCTD XUMHYECKON peaxkuuu K
onpeAeNéHHOMY THUITY TIO OJHOMY M3 KJIacCH(DUKAIMOHHBIX MPU3HAKOB: 1) 1Mo
YUCIy M COCTaBy HCXOJHBIX BEUIECTB M NPOAYKTOB peakuuu (peaxiuu
COEIMHEHUSI, Pa3JOXKEHUs, 3aMellleHuss U OOMeHa); 2) [0 BBIACICHUIO WU
MOTJIONICHUIO TEIUIOTHl (peakluyd HK30TEPMHUECKHE U HIHAOTEPMHUECKHE);
3) M0 M3MEHEHUWIO CTEIEHEH OKHCICHUS XHMHUYECKUX 3JIEMEHTOB (peakiuu
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE); 4) M0 00paTUMOCTH Tpouecca (peakuuu

oOpaTtumMbie 1 HEOOPATUMBIC);

* COCTaBJISITh YPABHEHUSI JJIEKTPOJUTHYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJI0Y€EHN, COJIEW; MOJIHbIE M COKpALIEHHbIE HWOHHBIE YPaBHEHUs pEaKIUu

O6MeHa; YPaBHCHHUSA OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

* IPOTHO3UPOBATH IPOIAYKTHI XUMHUYECKUX peaxuuii o
dbopmyniamM/Ha3BaHUSIM HCXOJHBIX BEIIECTB; OMPEIEIsATh HUCXOJHBIE BEIIECTBA

1o (popMyJiamM/Ha3BaHUSAM MPOTYKTOB PEAKIUY;

* COCTaBJISITh ypaBHEHUS peaKIui, COOTBETCTBYIOIIHNX
MOCJIEA0OBATEIbHOCTU («IIETIOYKE») MPEBPAIICHUI HEOPTaHUYECKUX BEIIECTB

Pa3JINYHbIX KJIACCOB;

®* BBISIBJITH B IIPOLCCCC SKCIICPUMCHTA IMPU3HAKH, CBUICTCILCTBYIOIIHUC O

IMPOTCKAHUHU XUMHUYECKOM pEaKuum;



* IPUIOTOBJISATH ~ PACTBOPBI  C  ONPEACIEHHOM  MAacCOBOW  JOJIEU

pPacTBOPEHHOIO BELIECTBA;

¢ OIIPCACIIATE XapaKTCp CPCAbl BOAHBIX PACTBOPOB KUCIOT H menoqeﬁ 110

HN3MCHCHUIO OKPACKHU MHIHUKATOPOB,

¢ IIPOBOAUTL KAYUCCTBCHHLIC PCAKIHWHU, IIOATBCPKAAIOIINC HAJIUYINUC B

BOJHBIX pacTBOpax BECIICCTB OTACIIbHBIX HOHOB

* onpeaciiTh MPUHAMJICKHOCTE HCOPTaHMYCCKUX BCHICCTB K OJHOMY H3
HN3Y4YCHHBIX KJ'IaCCOB/prrIHZ MCTalZIbl W HEMCTAJLJIbl, OKCHAbI, OCHOBAaHMHA,

KHCJIOTBI, COJIN,
¢ COCTaBJIATDH (1)OpMy.]'II)I BCIICCTB I10 NX HA3BaHUIM,
* OnpeacsATh BAJICHTHOCTDb U CTCIICHL OKHCJICHUS 3JICMCHTOB B BCHICCTBAX,

¢ COCTaBJIATH (bOpMy.]'IBI HCOPIraHNYCCKHX COG,Z[HHGHI/Iﬁ II0 BAJICHTHOCTAM H
CTCIICHSAM OKHUCIICHWA 3JICMCHTOB, a TAaKXKC 3apssaaM HOHOB, YKAa3dHHBIM B

Ta6JII/I]_I€ PaCTBOPUMOCTH KHUCIIOT, OCHOBaHUM U COHGﬁ;

* OOBSICHSTH 3aKOHOMCPHOCTH H3MCHCHMUA (1)I/I3I/III€CKI/IX Hn XHUMHYCCKHX
CBOMCTB IIPOCTBIX BCIICCTB (MeTaJ'IJ'IOB )41 HeMeTaJ'IJ'IOB) N MX BbICIIHMX OKCHIOB,

00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPHOJIOB;

* Ha3pIBaTh OOIME XUMUYECKUE CBOMCTBA, XapaKTEpHbIC IS TPYII

OKCHUOB: KUCIIOTHBIX, OCHOBHBIX;

¢ Ha3bIBAaTh O6IHI/IC XUMHUYCCKHUEC CBOIZCTB&, XapaKTCPHBIC IJIA KaXXKA0I'0 M3

KJIACCOB HEOPraHMYECKUX BEILIECTB: KUCIOT, OCHOBAaHUM, COJICH;

* IPUBOJIUTH NIPUMEPBI PEAKLUI, OATBEPKIAOIINX XUMUYECKUE CBOMCTBA

HEOPraHMYECKHUX BEIECTB: OKCUJIOB, KUCIIOT, OCHOBAaHUU U COJIEH;

® onpeacisiTb BCIICCTBO-OKHUCIUTCIIbL MW  BCHICCTBO-BOCCTAHOBUTCIIL B

OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX PCAKIUAX



* COCTaBJIATh OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHEIN OajaHC (,Z[J'IH HN3Y4YCHHBIX

peakiuii) Mo NpeasioKEHHBIM CXEMaM PeaKInid;

¢ IIPOBOOUTDH JIa60paTOpHI>IC OIIbITHI, IIOATBCPIKAAOIINC XUMHYCCKUC

CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX BEIIIECTB;
BbINyCKHMK MOJYYUT BO3MOKHOCTH HAYYHUThCS:
* FPaMOTHO OOpamiaThCs C BEIIECTBAMU B ITOBCETHEBHOM KU3HU;

®* OCO3HaBaThb HGO6XOI[I/IMOCTB C06J'IIOI[CHI/I$I mpaBuJI  9KOJIOTHUYCCKU

0€30I1acCHOT0 MOBECHHUS B OKPYIKAFOIIECH IPUPOTHOMN Cpejie;

¢* IOHUMAaTb CMBICII H HCO6XOI[I/IMOCTB CO6J'IIOI[6HI/I$I HpCI[HHC&HPIfI,
npcajlaraCMbIX B HHCTPYKOUAX IIO0 HCIIOJIB30BAHHUIO JICKApPCTB, CPCIACTB

OBITOBOM XUMHH U JIP.;

¢ UCIIOJb30BATb HpI/IO6p€TéHHBI€ KJIIOYCBbIC KOMIICTCHTHOCTH  IIpH
BBIITIOJIHCHUH HCCJIICJOBATCIILCKHUX IIPOCKTOB 110 U3YUYCHHIO CBOI>'ICTB, CITOCOOOB

IMOJIYUYCHU 1 PACIIO3HABAHUA BCIICCTB,

* pa3BUBaTh KOMMYHUKATHBHYIK) KOMIIETEHTHOCTb, HCHOJIb3Yys CpEIICTBA
YCTHOW U NMHUCbMEHHOW KOMMYHHUKAITUU TPU paboTe ¢ TEKCTaMH Y4eOHHKa U
JOTIOJIHUTENIBHOW ~ JINTEPATypoil, CHpPaBOYHBIMU  TaOJUIIAMH, TPOSIBIATH
TOTOBHOCTh K YBO)KCHHIO MHOW TOUYKH 3PEHHS MPU OOCYKICHUM PE3YJIbTATOB

BBITIOJIHEHHOM pabOTHI;

* OOBEKTUBHO OIIEHWBATh WH(GOPMAIIMIO O BEIIECTBAX M XHUMHYECKUX
MpoIeccax, KPUTHUUYECKH OTHOCUTHCS K TCEBIOHAy4YHOM uHMOpMaIUH,
HEJJOOPOCOBECTHOM  peKyiame, Kacarollelcsl KCMHOJIb30BaHUS — Pa3IUYHBIX

BCIICCTB.

®* OCO3HABaTb 3HAYCHHUC TCOPCTHYCCKHUX 3HAHUM JJIA Hp&KTH‘—ICCKOﬁ

ACATCIBbHOCTH YCJIOBCKA,



® OIIUCbIBATb H3YYCHHLIC OOBEKTHl Kak CUCTCMbI, IIPHUMCHAA JIOTUKY

CHUCTCMHOI'O aHaJIM3a.,

¢ IIPUMCHATL 3HAHHA O 3dKOHOMCPHOCTAX HGpHOHHqCCKOﬁ CHCTCMBI
XUMHUYCCKHUX 3JICMCHTOB AJIsA OOBSICHEHUS U MNpCABUICHUA CBOMCTB KOHKPCTHBIX

BCHICCTB,

* pa3BUBaTh UH(POPMALIMOHHYIO KOMIIETEHTHOCTb OCPEJICTBOM
yrayOjeHuss 3HAHUKW 00 WCTOPUU CTAHOBJIEHUS XUMHUYECKOM Hayku, €€
OCHOBHBIX TMOHSTHI, MEPUOJAMYECKOr0 3aKOHA KaK OJHOIO W3 Ba)KHEHIIMX

3aKOHOB IIPpUPOALI, & TAKKE O COBPEMCHHBIX NOCTUKCHUAX HAYKH U TCXHUKU.

®* COCTAaBJIAITb  MOJICKYJIIPHBIC W IIOJHBIC HOHHBIC YPAaBHCHHUA  IIO

COKpaIHéHHI)IM HOHHBIM YPABHCHUAM,

* IPUBOJNUTH IIPUMEPBHl PEAKLINN, TOATBEPKIAIOIMMNX CYLIECTBOBAHUE

B3aUMOCBA3U MCKIY OCHOBHBIMH KJIACCaAMH HCOPTaHNYCCKHX BCIHICCTB,

* IPOTHO3UPOBATh PE3YJIbTaThl BO3ACHCTBUS pA3JIMYHBIX (PAKTOPOB Ha

HN3MCHCHHUC CKOPOCTH XUMHUYECKOM PCaKIUN;

* IPOTHO3UPOBATH PE3YJIbTAThl BO3ACHCTBUS PA3IUYHBIX (PAKTOPOB Ha

CMCIICHUC XUMHNYCCKOI'O PAaBHOBCCHA.

* IIPOTHO3UPOBATh XMMHUYICCKHUC CBOMCTBA BCIICCTB HAa OCHOBC HX COCTaBa U

CTPOCHHUS;

* IIPOTHO3UPOBATDH CITOCOOHOCTH BCIICCTBA IMPOABJIATE OKHUCIUTCIIBHBIC NN
BOCCTAaHOBHUTECILHBIC CBOMCTBA C y‘léTOM CTCIICHEH OKMCIJICHHUS DJICMCHTOB,

BXOOAIIHNX B €TI0 COCTaB,

¢ BBISIBJISAATD CymeCTBOBAaHHC F€HETUYECKOU B3alMOCBsI3HU MCKIY

BEIIIECTBAMH B PSIIY: MPOCTOE BEIIECTBO — OKCUJT — TUJIPOKCUJT — COJIb;

®* OPraHru30BbLIBATh, IIPOBOAUTL YUCHHYCCKHC ITPOCKTHLI IO HCCICIOBAHUIO



CBOMCTB BCIICCTB, MMCIOIIUX BAXXHOC ITPAKTHYCCKOC 3HAYCHUC.

Y4yeOHO-TEMATHYECKHH IUIAaH 8 KJIacce

PactBopsl. CBolicTBa
pacTBOpOB
AIEKTPOJIUTOB

Tema Komn-Bo @opMbI KOHTPOJIA
4acoB
Beenenue 4 [IpakTrueckux padot — 1
Tekymuii KOHTPOJIb
1. ATOMBI XUMHUYECKUX 9 Kontponbnbix pabot- 1
DJIEMEHTOB.
Texyuuii KOHTPOJIb
2. IIpoctsie BemecTBa 6 KoHnTponbHbIx padboT- 1
Texymuii KOHTPOJIb
3. CoeannHeHus 11 KoHntpoinbnbix padot- 1
XUMHYECKUX
3IEMEHTOR Texymumii KOHTPOJIL
4. V3meHeHus, 7 Kontposnbhbix padot-1
MIPOUCXOSIINE C
BELICCTBAMHU Texymuii KOHTPOIE
5. Ipocreitmue 6 [IpakTuueckue paboThl - 7
oreparuu ¢
BEIIECTBOM
6. CKopOCTh XMMHUYECKHX 6 Texymuii KOHTPOJIb
peakuuii. XuMU4eCcKoe
paBHOBECHE
7. PactBopeHue. 19 Kontponbhbix padot- 1

[IpakTuueckux padbot —3

Conepxanue TeM y4eOHOro Kypca xuMum 8 Kiacca




BBenenue (4 4)

Xumusa — HaykKa O BC€HICCTBAX, HX CBOMCTBAx H IIPCBpAICHUAX.
[IoHsiTHE O XHMHMYECKOM DJJIEMEHTE M (I)OpMaX €ro CyHICCTBOBAHHUA:
CBO60I[HBIX aToMax, IPOCTBIX U CIIOKHBIX BCHICCTBAX

[IpeBpamenust BemecTB. OTIWYME XMMUYECKHX DPEAKIUNA OT (DU3UYECKUX
aBJeHUN. PoJb XMMHM B )KM3HU YeJIOBEKA.

Kparkue cBeneHus: 3 UCTOPUM BO3HUKHOBEHHUS W pa3BUTH XuUMHUU. llepuon
anxumuu. [lonstue o ¢punocopckom kamue. Xumus B X VI B. PazButue xumuu
Ha Pycu. Posib OTEUEeCTBEHHBIX YYEHBIX B CTAHOBJICHUH XMMUYECKOW HAyKH -
padoter M. B. JlomonocoBa, A. M. byrtneposa, JI. . Menneneena.

Xumuyeckasi CHMBOJIMKA. 3HAKHM XMMUYECKUX JIEMEHTOB U MPOUCXOXKICHUE
uX Ha3BaHui. Xumuyeckue @opmynsl. HWHAEKCBI U KO3(PPUUIUEHTHI.
OTHOCUTENbHBIE ATOMHAsi W MOJIEKYJISIpHas Macchbl. Pacuer MaccoBOM n0iu
XUMHUYECKOTO AJIEMEHTa 10 (hopMyJie BEIIECTBA.

[Tepuonnueckass cucrema xumudeckux sneMeHToB . WM. MeHneneesa, ee
CTPYKTypa: Majible U OOJIbIINE TEPHOJBI, TPYNIbl M MOATPYIIBI (IJ1aBHAS U
nobouHas). [lepuonnueckas cucTeMa Kak CIipaBOYHOE TOCOOUE /IS MOJTyICHUS
CBEJCHUM 0 XMMHUUYECKHX DJIEMCHTAX.

Pacuernblie 3agaun. 1. HaxoxaeHrne OTHOCUTEIHLHON MOJIEKYJISIPHON MAacChI
BEI[ECTBA MO0 €ro Xumudecko Qopmyne. 2. BprumcieHne mMaccoBOW T0Jd
XUMHYECKOTO AJIEMEHTA B BEIIECTBE I10 ero Gopmyie.

Tema 1. Arombl XuMHYecKHX 3JieMeHTOB (9 u)

AToMbl Kak ¢dopma CyIIECTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE
CBEJICHUS O CTPOCHUU aTOMOB. J[0Ka3aTeNbCTBA CIOKHOCTH CTPOCHUS aTOMOB.
OnbITHI Pesepdopna. [LmanerapHuas MOJEIb CTPOECHUSA aroma.

CocTaB aTOMHBIX siA€p: MPOTOHBI U HEUTPOHBI. OTHOCUTENbHAS ATOMHAs
Macca. B3auMOCBSI3p TMOHSATHN «IIPOTOH», «HEUTPOH», «OTHOCUTEIIbHAA
aTOMHast Maccay.

N3meHeHne uyuciaa TPOTOHOB B sApe aromMa - oO0pa3oBaHUE HOBBIX
XUMHUYECKUX 3JIEMEHTOB.



N3meHenue uucina HEWTPOHOB B spe aroMa - O0Opa3oBaHUE W30TOIOB.
CoBpeMEHHOE ONpENEIICHUE MOHATUA «XUMHUYECKUN 3JeMeHT». M30Tonbl Kak
Pa3sHOBUIHOCTH aTOMOB OJHOTO XUMHUYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpoeHHUE SIEKTPOHHBIX OOOJOYEK AaTOMOB XHMHUYECKHX
snemeHToB Nel-20 mepuoauueckoit cuctemol JI. M. MenaeneeBa. [lonsarue o
3aBEpPIICHHOM UM HE3aBEPIICHHOM DJICKTPOHHOM CJIO€ (SHEPreTUYECKOM
YPOBHE).

Ilepuomnueckas cucrema xumMuueckux sieMeHToB J[. M. MennpeneeBa u
CTpO€HHE aTOMOB: (HU3MUECKHI CMBICI TOPAJIKOBOIO HOMEpa 3JJIEMEHTA,
HOMeEpa TPyIIIbl, HOMEpPa NEPUOa.

N3mMeHeHne 4Yuciaa JIEKTPOHOB Ha BHEIIHEM 3JIGKTPOHHOM YpPOBHE aToma
XUMHUYECKOTO 3JIEMEHTa - 00pa30BaHHUE IOJOXKHUTEIBHBIX M OTPHUIATEIBHBIX
noHOB. MoHBI, 00pa3oBaHHbIE aTOMaMHM METAJIOB UM HeMmeTauioB. [Ipuunnbl
M3MEHEHHUS METAIMYECKMX W HEMETAUIMYECKUX CBOMCTB B MEPHOJIaX U
rpymnmax.

Oo6pazoBanue OuHapHbIX coenuHeHui. [loHsaTHe 00 MOHHOM CBsA3U. CXEMBI
00pa3oBaHUsI HOHHOM CBSI3H.

B3aumoieiicTBHEe aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETANIOB MEXKIY COOOM
- 00pa3oBaHME JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBasieHTHas
HETIOJISIpHAsi XUMHUYECKas CBS3b.

DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBI.

B3anmoieiicTBHEe aTOMOB XMMHUYECKHUX 3JIEMEHTOB-HEMETAJIOB MEXKIY COO0OM
- oOpa3oBaHue OMHAPHBIX COCTMHEHUN HEMETaJLIOB.
DIIeKTpOoOTpHULIATEILHOCTD. [IOHATHE O KOBAJICHTHOM TMOJISIPHOM CBSI3H.

B3aumoieiicTBHEe aTOMOB XMMHUYECKUX AJIEMEHTOB-METAJIOB MEXKy COOOM -
o0pa3oBaHHE METAUTMYCCKUX KPUCTAUIOB. [IoHATHE 0 METalNIMYeCKOW CBSI3H.

JdemoncTpanuu. Mojenn aToMOB XUMHAYECKUX 3JIEMEHTOB. llepuoanueckas
cucTteMa Xxumudeckux aseMeHToB /1. M. Menneneena.

Tema 2. IlpocTtbie BemecTBa (64)

[Tosio)keHHE METAIIIOB M HEMETALUIOB B IEPUOIMIECKON CUCTEME
xumudeckux ameMeHToB 1. Y. MenneneeBa. Baxknenime npocTeie BEMIECTBA -
METaJIJIBI: JKEJIe30, ATFOMUHUM, KaJdblIUid, MarHUM, HATpuil, kKaaui. O6mue
(u3ruecKre CBOMCTBA METAILIIOB.

BaxkHeiiline mnpocThle BellecTBa - HEMETalbl, 0Opa3oBaHHbIE aTOMaMu



KHUCIIOpOoa, BOAOPOJIa, a30Ta, cephl, pocdopa, yriaepoaa. CrnocoOHOCTh aTOMOB
XUMHUYECKUX DJIEMEHTOB K OOpa30BaHUIO HECKOJBKHX MPOCTHIX BEIIECTB -
AIUTOTpOTHsA. AJUTOTpOIHBIE MoauduKanuu Kuciopoaa, ¢docdopa U 0JIOBA.
Meramnueckue M HEMETAJUIMYECKHME  CBOMCTBA  IPOCTBIX  BEILECTB.
OTHOCHUTENIBHOCTh JEJIEHHSI MPOCTHIX BEUIECTB HAa METAUIbl M HEMETAJLIBI.

[locrosinHas ABoragpo. KommuectBo Bemiectsa. Mosb. Mossipras macca.
Momnsipubiii 00beM ra3oo0pa3HbiX BeniecTB. KpaTHble €IMHHUIIBI KOJIMYECTBa
BEIIECTBA — MUJUIMMOJIb U KWJIOMOJb, MWUIMMOJISIPHAS U KHIJIOMOJIIpHas
MaccChl BEIECTBA, MUJLTUMOJISIPHBIA U KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbIX
BEILECTB.

PacyeTsl ¢ UCHIONB30BAaHUEM IOHATUNA «KOJIMYECTBO BEIIECTBA», «MOJSPHAs
Maccay,  «MOJSIpHBIM ~ 00BEM  Ta30B»,  «IOCTOSHHas  ABOTaapoy.

Pacuernbie 3agauu. 1. BpluncieHne MOJSPHOM MacChl BEMIECTB 11O
XUMHUECKUM (popmynam. 2. PacueTsl ¢ UCIOIb30BaHUEM TOHATUN «KOJIUYECTBO
BEIIECTBA», «MOJISIPHAsI Macca», «MOJIIPHBIH O0BEM Ta30B», «IIOCTOSIHHAS
ABoraapo.

JMeMoHcTpanuu. HekoTopble METauIbl 1 HEMETAJIIbI KOJIMYECTBOM BEILIECTBA
1 monb. Moaens MosisipHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3. CoeanHeHusi XuMHYecKHX 3j1eMeHTOB (11 %)

Crenenp okucienus. OnpeneneHue CTENeHN OKUCIEHUS dJIEMEHTOB I10
xumudeckoi popmyine coequnenus. Cocrapienue (Gopmya OMHAPHBIX
COEIMHEHMI, 001K crTOcO0 MX Ha3bIBaHUsS. BUHAPHBIE COEIMHEHUS: OKCU/IBI,
xJiopusl, cyabduasl u ap. Cocrapnenue ux popmyi. IpencraBurenu
OKCHJIOB: BOJIa, YIVIEKMCIIBIM Ta3 U HeraueHas u3sects. [Ipencrasurenu
JIETy4YMX BOJOPOJHBIX COCAMHEHUN: XJIOPOBOAOPOI U aMMHUAK.

OcHOBaHMS, UX COCTaB M Ha3BaHUsA. PacCTBOpUMOCTh OCHOBAHHI B BOJIE.
Tabnuia pacTBOPUMOCTH THIPOKCUIOB U cojieil B Boje. IIpencraBurenu
LIEJI0YEH: THIPOKCHU/IBI HATPUS, KK U Kanblus. [IoHATHE 0 KaueCTBEHHBIX
peakuusax. MuaukaTopsl. MI3MeHeHne OKpacky MHIUKATOPOB B IIEJIOYHON
cpexne.

Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxarus kucnot. [IpencraBurenu
KHUCJIOT: CEpHasi, COJIIHAS U a30THas. MI3MeHeHne okpacku MHIMKATOPOB B
KUCJIOTHOM CpeJie.

Conu kak TPOMU3BOJHBIE KHUCJIOT U OCHOBaHMU. MX cocTaB W Ha3BaHUA.
PactBopumocTs coneir B Boge. llpencraBurenu comneu: XJIopuj HaTpus,
kapOoHar u ocdart KanbLus.



AMOpGHBIE U KPUCTAIIIMYECKUE BEIIECTRA.

MC)KMOHCKYHSIPHBIG B3aI/IMO,ZI€I\/JICTBI/IH. Tunbl KPUCTAJNIMYCCKHUX PCUHICTOK:
HOHHAasA, aTOMHasd, MOJICKYJIIPHAd H MCTAJLIMYCCKAA. 3aBUCHUMOCTb CBOMCTB
BCHICCTB OT TUIIOB KPUCTATINIMYCCKHUX PCUHICTOK.

Bemecma MOJICKYJIIPHOI'O u HCMOJICKYJIIPHOTO CTPOCHU:I. 3aKoH
IMOCTOAHCTBA COCTaBa IJIsI BECIICCTB MOJICKYJIIPHOTO CTPOCHHA.

Yucteie BemecTBa U cMecu. [Ipumepsl KUIKUX, TBEPABIX M Tra3000pa3HbIX
cmecer. CBOMCTBa YHCTBIX BeEIIeCTB M cMece. MX cocraB. MaccoBas u
oOBbEMHas JTOJIM KOMIIOHEHTa cMecHu. PacueThl, CBA3aHHBIEC C HMCIOJIb30BAHUEM
MIOHSTHSA JIOJIS.

Pacuernbie 3agaun. 1. Pacuer MaccoBoil 1 0OBEMHON HOJE€H KOMIIOHEHTOB
CMECH BelIeCTB. 2. BprumcneHue MaccoBOM JOJNM BEIIECTBA B PacTBOPE IO
W3BECTHOM Macce pPacTBOPEHHOrO BENIECTBA M MAcC€ pacTBOpPUTENS. 3.
Brraucnenre Macchbl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTEIISA, HEOOXOAUMBIX
JJIS. TIPUTOTOBJICHUSI OIPECIICHHOM MacChl pacTBOpa C M3BECTHOM MacCOBOM
JI0JIEN PaCTBOPEHHOTO BEIIECTRA.

JemoncTpamun. O6pa3ipl OKCHIOB, KHCIOT, OCHOBaHUH U coyieil. Mojenu
KPUCTAIUIMUECKUX PEIIETOK XJIOPH/Ia HATPHs, aliMasa, okcuaa yriepoaa (IV).
B3psiB cmecu Bosioposia ¢ Bo3ayxoMm. CriocoObl pa3iesieHus: CMecei,
JTUACTUILISIIAS BOJBI.

JlabopaTtopHble onbITHI. 1. 3HAKOMCTBO ¢ 00pa3liaMH BEIIECTB Pa3HbIX
KJ1accoB. 2. Pa3nesenue cmecen.

Tema 4. HW3meHeHusl, mpoucxoAsiue ¢ BemecrBamu (74)

[ToHsiTHE SIBIEHUI KaK U3MEHEHUH, NPOUCXOASAIIMX C BEUIECTBaMU. SIBIeHuUS,
CBSI3AHHBICE C M3MEHEHHEM KPHUCTAIUIMYECKOTO CTPOCHUSA BEIIECTBA IpPHU
MOCTOSIHHOM €ro coctaBe, (usnueckue spieHus. Du3nyeckue SIBJICHUSA B
XUMUU: JUCTUIUISALMS, KPUCTAUIM3ALMS, BBIIAPUBAHUE W BO3TOHKA BEIECTB,
HEHTPU(PYTUPOBAHUE.

SIBneHus, CBA3aHHBIE C W3MEHEHHMEM COCTaBa BEIECTBA, - XUMUYECKHE
peakunu. [Ipu3Haku u yCinoBUsI NPOTEKAHUs XUMHUYECKUX peakuui. [loHsThe
00 D2K30- U DHJIOTEPMUUYECKUX peaKIMsIX. Peakiuu TropeHHs Kak 4YaCTHBIN
CIydail SK30TEPMHUYECKUX PEaKIUM, MPOTEKAIOMMX C BBIICICHUEM CBETA.

3aKOH COXPaHEHMsSI MacChl BEHIECTB. XUMHUUYECKUE YpaBHEHUA. 3HAUYEHUE
UHJEKCOB U K03 duimenToB. CocTaBpieHue ypaBHEHUN XUMUUYECKUX PEaKIUH.



PacueTsl 1Mo XMMHMYECKHM YypaBHEHUsAM. PeleHue 3agad Ha HaXOXKIEHUE
KOJIMYECTBa BEIIECTBA, MACCHl WM 00beMa MPOAYKTA PEAKIIMH 10 KOJIUYECTBY
BEILIECTBA, Macce€ WM 00beMy MCXOAHOrO BellecTBa. Pacuersl ¢
WCTIOJB30BAaHUEM TOHSTUS «J0JIsD», KOTJIa MCXOJHOE BELIECTBO JaHO B BHUJIEC
pacTBOpa C 3aJaHHOM MacCOBOM JOJIEM pPACTBOPEHHOIO BEIIECTBA WIIH
COJIEPKUT ONpEEICHHYIO JIOJIO puMecei.

Peakiuu pasznoxenus. [loHsiTHE O CKOPOCTM XHUMHYECKHX PEaKIHUM.
Karanuzatopsl. @epMeHTHI.

Peakiuu coenuuenusa. KaranuTudyeckne W HEKAaTaJIUTHYECKUE PEAKIUU.
OO6patumbie U HeoOpaTUMBbIE PEAKIIUH.

Peakuuu 3aMerieHusi. DIEKTPOXUMUUECKUN PsiJ HAMIPSKEHU METaIOB, €ro
UCIIOJIb30BAHUE I MPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS PEaKUUU
MEXKIY METAUIaMd M pPacTBOpaMU KHUCJIOT. Peaknuu BBITECHEHHsS OJHUX
METAJUIOB U3 PACTBOPOB UX COJICH IPYTUMHU METAJIJIAMU.

Peakiuu oOmena. Peakium HedTpanuzanuu. YCIOBUS MPOTEKAHUS peaKlun
oOMeHa B pacTBOpax JI0 KOHIIA.

Tumnel XUMUYECKUX peakiuil (MO MPU3HAKY «UYUCIO M COCTaB HMCXOJHBIX
BEIIECTB U MPOAYKTOB pEaKIMu») Ha MpUMepe CBOMCTB BOJbI. Peakius
PA3JIOKEHUSI - DJIEKTPOJIU3 BOJABL. Peakuuu COEOUHEHHs] - B3aUMOJICHCTBUE
BOJIbI C OKCUJAMH METAJIOB U HeMeTasuloB. [loHsTHe «ruapokcuaby. Peakuyn
3aMEIIECHUS - B3aMMOJICMCTBUE BOJBI C IICJIOYHBIMU U IIEJIOYHO3EMEIbHBIMU
MmeTauiamu. Peakiuu oomeHa (Ha mpuMepe THIpOoJiM3a Cylb(puaa aTlOMUHHS U
KapOua KaJIBIIHS ).

Pacuernbie 3agaun. 1. BeluncieHne mo XMMUYECKUM YPaBHEHUSIM MAacChl
WM KOJIMYECTBA BEUIECTBA MO M3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA
OJHOTO W3 BCTYMAIOUIMX B PEAKIMIO BEIIECTB WM MPOAYKTOB pPEAKIUU. 2.
Brruucnenue maccel (KOJIMYECTBA BEMIECTBA, 00bEMa) MPOIYKTa PEaKINH, €CIIU
M3BECTHA Macca MCXOJHOI0 BEIIECTBA, COACPIKAIIETO OINPEACICHHYIO OO
npuMeceil. 3. Beruncienue Macchl (KOJIMYECTBA BEIIECTBA, 00BEMA) MPOIYKTa
peakuu, eciau M3BECTHAa Macca pacTBopa M MaccoBasi JOJA PAaCTBOPEHHOIO

BCIICCTBA.



HMemoncTpanuu. [Ipumeps! dhusndeckux sSBICHUH; a) MJIaBieHUe NapaduHa;
0) pacTBOpeHHME TepMaHTaHaTa Kanws;B) AU(Qy3us TYMIUCTHIX BEIIECTB C
ropsuied JIaMIOYKM HakajduBaHusA. [Ipumepbl XWMHUYECKHX SBICHUU: a)
ropeHue MarHus; 0) B3aUMOJICHCTBUE COJISTHOM KHCIOTBI C MPaMOPOM HIIU
MenoM; B) monydenue ruapokcuaa meau (Il); r) pactBopeHue mosrydeHHOro

T'mApOKCHUIAa B KUCJIOTAX,

1) B3aumozeiicteue okcuaa meau (II) ¢ cepHoil KUCTOTON MPU HATPEBAHUU, €)
pa3NioKeHHE MepMaHraHaTa Kajus; 5K) B3auMOJIeHCTBHE pa30aBIE€HHBIX KUCIOT

C METaJIAMH; 3)Pa3JI0KEeHUE MEePOKCHIa BOAOPO/A.

JlaGopaTopHbie onbIThbl.. 3. OKHCICHUE MEIU B TUIAMEHU CIIMPTOBKU WIIU
ropenku. 4. [loMyTHEeHME U3BECTKOBOW BOJABI OT BBIABIXAEMOTO YTJIEKHUCIIOTO
raza. 5. IlonydeHue yriekuciaoro raza B3auMOJCUCTBUEM COJIbI U KHUCIIOTHI. 6.
3amenienue Menu B pactBope xiopuaa meau (11) sxemnezom.

Tema 5. Ilpocreiiline onepanuu ¢ BelecTBOM

1. ITpuémel obpareHue ¢ 1a00paTOPHBIM 000PYTOBAHUEM.
AHan3 NOYBEI U BOJBI.
[Ipy3HaKM XUMUYECKUX PEAKIIUI.
[TonydyeHue BOAOPO/Ia U M3YUYECHHUE €0 CBOMCTB.

[TomydyeHne U CBOMCTBA KUCIOPOAA.

o g M~ WD

[IpuroroByieHne pacTBOpa caxapa U pacyeT ero MacCoBOM J0JU B
pacTtBope.

Tema 6. CkopocTh XUMH4YECKHX peaKkluii. XUMHYECKOe
PaBHOBeCHEI)

[ToHsiTHE O CKOPOCTH XUMHUUYECKUX PEeAKLU. ENUHULIBI U3MEpEHUS
CKOPOCTH XUMUUYECKUX peakunil. @akTopbl, ONPEAECIIAIOIINE CKOPOCTh
XAMUYECKUX peakiuil. JIelcTBUE KaTaIM3aTOpOB HA CKOPOCTh
xumudeckux peakiuil. [lousarue o permentax. OOpaTuMbie U
HeoOpaTUMble peakiui. XUMUYECKOH PaBHOBECHE U €T0 IMHAMUYECKHM



XapakTep. KaranuTtuueckue u HEKaTaIuTHUECKHUE pe€aKuum..

JlabopaTropHble onbIThl. /. VI3yueHue BIUSAHMS YCIOBUI Ha CKOPOCTh
XUMUYECKUX PEaKIIH.

Tema /. PacrBopenue. PactBopbl. CBolicTBa pacTBOPOB
ajiekTpoanTos (19 u)

PactBopenue kak ¢pusnko-xumuueckuii nporecc. [louarue o ruaparax
U Kpuctaioruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak
MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/IBIX BEIIECTB OT
Temrieparypbl. HachlllleHHbIE, HCHACBHIIIEHHBIE U IEPECHIIIICHHBIC
pacTBOPHI. 3HAYEHUE PACTBOPOB ISl TPUPOJIBI U CEITBCKOTO XO35KUCTBA.
[TonsiTHE 00 ANEKTPOIUTUUECKON TUCCOUALIUN. DIEKTPOJIUTHI U
HE3JICKTPOIUTHI. MeXaHU3M AUCCOLUUAIMHU SIICKTPOJUTOB C Pa3IUUHBIM
TUIIOM XUMHUYECKOH CBA3U. CTENEHD AIEKTPOIUTUYECKON TUCCOLUALINH.
CusbHbIE U cllabble 2JeKTPOJIUTh. OCHOBHBIE MTOJIOKEHUSI TEOPUU
3JIEKTPOJIMTUYECKON Auccounanvu. MloHHble ypaBHEHUsI peakIUi.
VYcaoBus mpoTeKkaHus peakIiui 0OMEHa MEXTy JIEKTPOJIUTAMHU JJO KOHIIA
B CBE€TE€ MOHHBIX NIPEACTABJICHUN.

Knaccuduxanus HOHOB 1 uXx cBoicTBa.KuCI0THI, uX Kiaccudukaims.
Jlucconmanus KUCIOT U UX CBOKMCTBA B CBETE TEOPUHU
AJIEKTPOJIMTHYECKON Auccouranu. MoJIeKyJIsIpHbIE U HOHHBIE
YPaBHEHUs peaklui KUCIOT. B3anmoaencTBiue KUcioT ¢ MeTajulaMu.
DIIEKTPOXMMHYECKUN Pl HAMIPSKEHU MeTauioB. B3aumopeiicteue
KHUCJIOT C OKCHaMHU METAJUI0B. B3auMoencTBHE KUCIIOT C OCHOBAaHUSIMHU
- peakuusi HeuTpanu3zanuu. BzauMo1eiicTBUE KUCIIOT C COJISIMMU.
Ncnonb3oBanue TabIUIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKHU
XUMHUYECKUX CBOMCTB KUCJIIOT.

OcHoBanus, ux kinaccudukarus. Jlucconuanus OCHOBaHUM 1 UX CBOMCTBA B
CBETE TEOPHUH DJICKTPOJIUTHUECCKON AUCCOMAaMU. B3anmMoencTtBue 0CHOBaHUM
C KHCJIOTaMH, KUCJIOTHBIMHM OKCHJIAMU U COJISIMU. VIcTI0JIb30BaHKE TaOIUIIbI
PacTBOPUMOCTH JIJISI XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB OCHOBAHUI.
PaznoxeHune HepacTBOPUMBIX OCHOBAHUU IPU HAIPEBAHUU.

Conu, ux knaccuukamus U JUCCOIaINs pa3IMYHbIX TUIIOB cosieii. CBoMCTBa

COJICH B CBETE TEOPUH IJIEKTPOJIUTHUUECKOMN JUcconranuu. B3auMoaencreue



COJIEH C METaJlJIaMH, YCIOBUS MPOTEKAHMS dTUX peakunil. Bzaumonencreue
COJIEH ¢ KMCJIOTaMH, OCHOBAaHMSAMH U coJiiMH. Mcrionn30Banne TaOInIbl

PaCTBOPUMOCTH OJIA XaPAKTCPUCTUKU XUMHUUYCCKHUX CBOMCTB COJICH.

O060061eHune cBeieHni 00 OKCUAAX, UX KIACCH(PHUKAIIUU U XUMHUYECKHX
CBOMCTBaXx.
['eneTnueckue psabl METAIIOB U HEMETAJIOB. [ 'eHeTHuecKas CBsI3b MEKIY
KJIacCaMU HEOPTraHUYECKUX BEIIECTB.

OKUCIUTETBLHO-BOCCTAHOBUTEIIbHBIC peakiuu. OKUCIUTED U
BOCCTAaHOBUTENb, OKKCIIeHHE U COCTaBIICHHE YPABHEHUN OKUCIUTEIIHHO-

BOCCTAHOBHTCJIbHBIX peaKuHﬁ MCTOOOM JJICKTPOHHOI'O OajaHca.

CBoOMCTBA MPOCTHIX BEIIECTB - METAJUIOB U HEMETAIJIOB, KUCIIOT U COJIEU B
CBETE MPEJICTaBICHUN 00 OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX MPOIECCaX.

JemoHcTpanum. VcnbiTanne BENIECTB U KX PACTBOPOB Ha
3JIEKTPONPOBOAHOCTD. 3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI
OT KOHIIEHTpaluuu. BzanmoaencTBue IMHKA C CEPOM, COJISTHOM KHUCIIOTOM,

xynopuaom meau (IT). 'openne marausi.

JlaGopaTopHble onbITHI. 8. Peakiuu, XapakTepHbIE 111 pACTBOPOB KUCIOT
(constHOM M cepHOM). 9. Peakuiniu, XapakTepHbI€ [ pACTBOPOB LIEI0UYEH
(ruppoxkcunoB HaTpus WK Kanus). 10. [Tooydenue u cBoiicTBa
HEpPacTBOPUMOI0 OCHOBaHUs1, Hanpumep ruapokcuna meau (I1). 11. Peakuuu,
XapaKTEepHbIE JJI1 PACTBOPOB coJiel (Harpumep, 1 ximopuaa meau (11)). 12.
Peaknuu, XapakTepHble JIJ11 OCHOBHBIX OKCHJIOB (Hampumep, Ui OKCHIa
Kanblus). 13. Peakiuu, xapakTepHble JjIsl KUCJIOTHBIX OKCUIOB (HarpuMmep,
JUJIs1 YTJIEKUCIIOTO Ta3a).

IIpakTuyeckas padora Ne 7
Honnele peakiuu

IIpakTuyeckas pad6ora Ne 8

CBolicTBa KHCIIOT, OCHOBAHHI, OKCHIOB 1 COJICH.



IpakTnueckasi padora Ne 9
Pemmenwne skcriepuMeHTaIbHBIX 33/1a4.

Y4yeOHO-TEMATHUYECCKHH IJIAaH 9 KJ1ace

Ne Tema
KosmuecTBo | mMpakT. | KOHTP.
n/n 4acoB
padoThI | padoThI
IToBTOpEHNUE 4
OCHOBHBIX




BOIIPOCOB
Kypca 8
KJjlacca u
BBEJICHUE B
Kypc 9 knacca
1. | Meramisl 16 2 1
2. | Hemetambl 24 3 1
3. | Opranuueckue 17 1
CO€JIMHEHUS
4. | MuHupanbHbie 3
ya00peHus
5. | O6o6meHue 4 1
3HAHHUM o
XHUMUH 33 KypC
OCHOBHOM
IKOJIBI
Hroro 68 6 4

Conep:xkanue TeM y4e0OHOro Kypca xuMum 9 kiacca

IloBTOpeHNEe OCHOBHBIX BONPOCOB Kypca 8 Kjacca W BBeleHHEe B Kypc 9

KkJacca (6 uacos)

XapakTepuCTHKa 3JIEMEHTA IO €ro MOJO0XEHUIO B MEPUOAUYECKON CUCTEME
xumMudeckux aneMeHToB JI. M. MennpeneeBa. CBOMCTBA OKCHIOB, KHCJIOT,
OCHOBAaHUW U COJIEM B CBETE TEOPUU IJIEKTPOJIUTUYECKOU IUCCOUMALMU U
MPOLIECCOB  OKHCIICHUSA-BOCCTAHOBJIEHUS. ['eHeTMdueckue psapl MeTamuia Hu

HEMCTAaJlJIA.

[Tonsitne o mepexoaHbIX diemMeHTax. AmdboTepHOCcTh. ['eHeTHUeCKui psif

IMNEPEXOJHOr0 2JICMCHTA.

HepI/IO,I[I/I‘ICCKI/Iﬁ 3daKOH M INCPHUOANYCCKAA CUCTEMA XUMHUUYCCKUX J3JICMCHTOB

J. 1. MenpeneeBa B CBETE YUEHHUsI O CTPOCHUU atoma. X 3HaueHwue.



JlaGopaTopHslii onbIT. 1. [TonydeHue rugpokcuaa MUHKA U UCCIIEI0BaHUE

€ro CBOMCTB.
Tema 1. Meraninl (16 u)

[lonoxeHne MeTauioB B NEPUOJMYECKON CUCTEME XMMHYECKUX JJIEMEHTOB
J. W. MengeneeBa. Mertaunueckass KpUCTALIMYECKAss pELIETKA W
METAJIIMYECcKasi XuMudeckas cBsizb. OOmue (prU3MUeCKUecBOIICTBA METAJLIOB.
CnnaBpl, MX CBOWCTBA M 3HAYCHHE. XMMHYCCKHE CBOMCTBAa METAIIOB Kak
BOCCTAHOBUTENEN. ODJNEKTPOXUMUYECKUN DS HAUPSDKEHUHA METAJLUIOB U €ro
UCIIOIb30BAHUE JUIA XAPAKTEPUCTUKU XHUMHUYECKUX CBOMCTB KOHKPETHBIX
MerauioB.  CnocoObl  TOJYy4EHHS]  METAJUIOB:  OUpPO-,  TUAPO- |

anekTpoMeTasutyprusi. Kopposus MetamioB u criocoObl 60psObI ¢ HEl.

Ofmas xapaKTEepUCTUKA MEJIOYHBIX MeTanaoB. Merauiel B
npupoge. OOume cnocoObl ux mnogydeHus. Ctpoenne atomoB. lllenounbie
METaJulbl — IPOCThIE BELIECTBA, UX (PU3NYECKHE MU XUMUYECKHE CBOWCTBA.
Baxkneiinme coeiMHEHNs HIETOYHBIX METAJIIOB — OKCHJIbL, THPOKCHIBI U COJIU
(xmopupl, kKapOOHaTHI, CyJb(aTbl, HUTPATHI), UX CBOMCTBA U NPUMEHEHHE B

HapoHOM x03sticTBe. Kanuitabie y1oopeHusl.

Ofmas xapaKTEepUCTHKA DJIEMEHTOB TJaBHOW NOATP Yy B
Il rpynms. CrpoeHuneaToMoB. [Ileno4yHo3eMeNbHBIE METAJUIBI —
MPOCTHIC BEIIECTBa, MX (U3MUECKHE W XHUMHUYECKHE CcBoMcTBa.BaxHelme
COCIUHEHUS WIEJIOYHO3EMEIBHBIX METAIJIOB — OKCHJIBL, THIPOKCUABI U COJH
(xnopuapLKapOOHaThl, HUTpaThl, cyiabdaTel U Qocdarel), HX CBOWCTBA U

IIPUMEHEHNE B HAPOJHOM XO3SMCTBE.

AnromMuuui. CrpoeHne aroma, (PU3NYECKUE M1 XUMUYECKHE CBOWCTBA
npoctoro BemiecTBa. COEIMHEHUS ATIOMUHUS — OKCHUJI U TUIPOKCUI, UX

amdorepHbli  xapaktep. Baxueimme conmu amomuHus. [IpuMmeHeHue



AJIIOMMHMS 1 €0 COSIMHCHUU.

XKeneszo. Crpoerue atoma, GpU3NUECKHE U XUMUUECKHE CBOWCTBA ITPOCTOIO
BemiecTBa. | eHernyeckue — psabl Fe2+ u Fe3+.  KauecTBeHHBlE — peakuuu
Ha Fe2+ u Fe3+. Baxkuneiiue cosu xesne3a. 3HaueHUE Kele3a, €ro COSANHEHUH 1

CILIaBOB B IIPHUPOJAC U HAPOJHOM XO3SIMCTBE.

JemoncTpanmuu. OOpasibl HIEIOYHBIX M IIETOYHO3EMENBHBIX METAILJIOB.
OO6pasubl crmiaBoB. B3aumopeiicTBue HaTpus, JUTHS U KalblUs C BOJOI.
B3anMopeiicTBue HaTpUs U MarHus ¢ KUCJIOpoaoM. B3auMonaecTBue MeTamuioB

¢ Hemetautamu. [lomyuenue ruapokcuaos xkenesa (1) u (111).

JlaboparopHbie omnbIThL. 2. O3HakoMiIeHHME ¢ oOpasllaMu MeTauioB. 3.
B3auMozeiicTBue MeTaioB ¢ pacTBOpPAMH KUCJIOT U coseil. 4. O3HaKOMIICHHE C
oOpasiiamMu MIPUPOJHBIX COCTMHEHUMN: a) HATpUs; 0) KaJablus; B) AIFOMUHUS; T)
xemesa. 5. IlomydeHue THAPOKCHIIA ATIOMUHMS M €Tr0 B3aUMOJICHCTBHUE C
pacTBOpaMH  KHCJIOT U 1ienodei. 6. KayecTBeHHblE peakiuu Ha

noHBI Fe2+ u Fe3+.
Ilpakmuueckaa padoma Nel. ITonydyeHue U CBONCTBA COSTMHEHUN METAJIIOB.

Ilpakmuueckaa paooma Ne2.PelnieHre -SKCIIEPUMEHTAIBHBIX 3aJa4 Ha

paciio3HaBaHUC U ITIOJIYYCHHUC BCIICCTB.

Tema 2. Hemeranisl (24 u))

OO0miass xapakTepUCTHKAa HEMETA/UIOB: TOJIOKEHHWE B TMEPUOJIUUECKOMN
cucreme JI. WM. MeHnueneeBa, OCOOCHHOCTHM  CTPOCHHS  aTOMOB,
3JICKTPOOTPHUIIATEIILHOCTh KakK Mepa «HEMETAJNIMYHOCTH, psa
3JICKTPOOTPUIATEILHOCTH. KpHUCTAINIMYECKOE CTPOECHHE HEMETAIOB —

npocThIX BemlecTB. Aiutorponus. DOuU3MYECKHE CBOWCTBA HEMETAJUIOB.



OTHOCHUTEIBLHOCTD ITOHATUH «METAD>, KHEMETAJLID».

Bonopon. [lonoxkenne B  NEPUOAMYECKOM  CHUCTEME  XUMHUYECKUX
anemeHToB J[. 1. MenneneeBa. CtpoeHue atoma u MoJieKyJbl. Ousndeckue u

XUMHYECKHE CBOMCTBA BOOOpPOaA, €ro IOJYUYCHUC U IIPUMCHCHUC.

Obmasi xapakTtepucTuka ranoredHoB. Crpoenue atoMoB. [IpocTbie
BEIIECTBA, WX (DM3MUYECKUE W XUMHUYECKHE CBOMCTBA. OCHOBHBIC COCTUHEHUS
rajioreHoB (TrajJoreHOBOJIOPObl U TAIOTeHUABI), UX CBoiicTBa. KauecTBeHHas
peakuus Ha xJopuA-uoH. KpaTkue cBeaeHus o xjiope, opome, prope u noje.

[IprmeHeHue rajJoreHOB U UX COCTMHEHUN B HAPOJHOM XO3SIMCTBE.

Cepa. Ctpoenue aToMa, ajuIOTPOIHS, CBOWCTBA U MPUMEHEHHE POMONYECKOM
cepol. Oxcuanl cepol (IV) u (VI), ux nomydenue, cBOMCTBA U MPUMEHEHHE.
CepoBomoposiHass U cepHHCTas KuciaoTbl. CepHas KUCIOTa W €€ COJHU, HX

MIPUMEHEHHUE B HAPOAHOM X03siiicTBe. KauecTBeHHast peakiiusi Ha Cyib(aT-uoH.

A3oT. CTpoeHHEe aToMa M MOJIEKYJbl, CBOWCTBAa MPOCTOTO BEIIECTBA.
AMMHaK, CTpPOCHHUE, CBOMCTBA, MOJydeHHe U nmpuMeHeHue. Coau aMMOHUS, UX
ceorictBa u npumeHenune. Oxcunbl azota (1) u (IV). A3otHas kuciora, ee
CBOMCTBA M NMpUMeHeHHe. HuTpaTel U HUTPUTHI, MpOOIEMa MX COJCP)KAHHS B

CEJILCKOXO3SIMCTBEHHOM NMPOAYKITUU. A30THBIE YAOOpPEHHUSI.

®ocdop. CrtpoeHune aromMa, ajIOTPONHs, CBOMCTBA OEJIOr0 U KPacCHOTO
dochopa, ux npumenenue. OcHOBHbIe coemuHeHMs: okcuna (ocdopa (V),

oprodocdopHas kucnora u dpocdatsl. DochopHbie y10OpeHUS.

Yrunepon. Crpoenue aroma, ajulOTPONMs, CBOWCTBA  AJUIOTPOIHBIX
moaudukauuii, npumenenne. Okcuanl yraepona (II) u (IV), ux cpoiictBa u
npumeHeHnne. KadecTBeHHass peakmus Ha yriaekuchsii ra3. KapOoHaTsr:
KaJIBLIUT, COAA, MOTall, WX 3HAYEHUE B IMPUPOJE U JKU3HU YEJIOBEKA.

KauecTtBenHas peakiusi Ha KapOOHAT-UOH.



Kpemuwmii. CtpoeHune aroma, KpUCTAUIMYECKUN KPEMHHUH, €ro CBONCTBA M
npumeHenue. Oxcun kpemuus (1V), ero mnpupoaHbie pPa3HOBUIHOCTH.
Cunukatel. 3HaYE€HHUE COCAUHEHUM KPEMHUS B JKMBOW M HEKUBOU MPHUPOJE.

[loHsiTHE O CUIIMKATHOU IMPOMBIINIJICHHOCTH .

JemoncTpamun. O6pa3ipl raJJoreHOB — MPOCTHIX BCIIICCTB.
B3auMopelcTBHE TallOreHOB C HATPUEM,AFOMUHUEM. BBITECHEHHE XJIOPOM
Opoma WM Woja U3 PacTBOPOB MX coJiel. B3aumoelicTBie cepbl ¢ MeTallllaMH,
BOJIOPOJIOM U KMCJIOPOJIOM. B3aumMoJieiicTBHE KOHIIEHTPUPOBAHHOW a30THOM

KHUCJIOTBI C MEJBIO.

[Tornoienue yriemM pacTBOPEHHBIX BEIIECTB WM ra30B. BoccTaHoBlieHUE Meau
u3 ee okcyaa yriaem. OOpasibl NPUPOJHBIX COCAMHEHHH XJopa, Cephl,
docdopa, yraepoma, kpemuus. OOpasubl BaXHEHIIMX IS HAPOJIHOTO
X035iCTBa CyJb(paToB, HUTPATOB, KapOoHaTOB, (ocdaroB. OOpa3ilbl CTEKIA,

KCpaMHKH, ICMCHTA.

JlabopatopHublie onbIThbl. 7. KauecTBeHHass peakuumss Ha XJIOPUI-HOH. 8.
KauecTBennas peaxkuusi Ha cyiabdar-uoH. 9. Pacro3HaBanue cosieid aMMOHHS.
10. TTomydyeHnue yriieKMciOro raza u ero pacrno3HaBanue. 11. KauectBenHas
peakiusi Ha kKapOoHar-uoH. 12. O3HaKOMJICHHE C TMPUPOIHBIMHU CHIIMKATaMHU.

13. O3HakoMIIeHHE C MPOIYKIIMEN CUITUKATHON MPOMBIILICHHOCTH.

Ilpakmuueckaa paboma Ne 3. PemeHue >KCIepUMEHTAIBHBIX 3aJ1ad 10 TEME

«IToarpynna kuciopoaar.

Ilpakmuueckaa pabomaNed. PemieHre 5KCIEPUMEHTANBHBIX 33Ja4 10 TEME

«IToarpymisl a30Ta U yriaepoaa.
Ilpakmuueckan pabomaies. [lonydenue, coOupaHue u pacrio3HaBaHHUE ra30B.

Tema 3. Oprannuyeckue coequnenus (17 u)



BemecTtBa OpraHM4ecKMe M HEOPTaHWYECKUE, OTHOCUTEIBHOCTH IOHATHUSA
«OpraHudeckue  BemlecTBa». llpuumHBI ~ MHOroOOpasusi  OpraHMYECKHX
COCIMHEHUM. XHAMHAYECKOE CTpOeHue OpraHu4eCKUX COCIMHEHU M.

MonekynspHbIe U CTPYKTYpHbIE (OPMYIIbl OPTaHUYECKUX BEIIECTB.

Metan U 93TaH: CTPOCHUEC  MOIJICKYIJIL. FOpeHI/IC MCTaHa MW OTaHaA.

Jeruapuposanue 3tana. [ [pumenenue merana.

XUMHUYECKOE  CTPOCHUE  MOJIEKYJNbl  JTWieHa.  J[BoWHas  CBA3b.
B3aumopneictBue stuieHa ¢ BoAoW. Peakuum nonmMepusanuu  3THUIICHA.

[TonusTuieH U €ro 3HadycHUE.

IlonsaTtue o MNpCACIbHBIX OJHOATOMHBIX CIIMPTAaX Ha HpUMEpax MCTAHOJIA U

aTaHo’na. TpexaToMHBIN CIIUPT — TIIULEPHUH.

ITonsarue o0 AJIbJACTHAAX Ha IIPHUMEPEC YKCYCHOI'O aJIbACTHAA. Oxwucienue

AJIbACTN A B KHCJIOTY.

OnHOOCHOBHBIE TIPE/C/IbHBIE KAPOOHOBBIE KUCIOTHI HA MPUMEPE YKCYCHOM
kucnotel. Ee cBolictBa u npumeHenwe. (CTeapuHOBas KHCJIOTA Kak

MPEICTaBUTEIb KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakiuu srepudukanyii M TMOHSATHE O CHOXHBIX »dupax. Kupbel Kax

CJIOXKHBIE d(PHUPHI TTUIIEPUHA U KUPHBIX KUCIIOT.

[lonsatne 00 amuHOKHMCHOTax. Peaknmm IOJUKOHACHCAIIUH. benkm, ux

CTPOCHHUC U OuoJiornueckas POJIb.

[Tonsitue o0 yrieBomax. ['mioko3a, ee cBolicTBa W 3HaueHue. Kpaxman u

IEJUTI0NI03a (B CPAaBHEHUH ), UX OMOJIOTHYECKAs! POJIb.

JlemoHcTpanuu. Mozenu MoJieKyl MeTaHa W JpPYTHUX YIJIEBOJOPOJIOB.

B3aumogeiicTBue sTuieHa ¢ OpOMHOM BOJIOM W PacTBOPOM IE€pMaHraHaTa



kamug. OOpasupl dTaHona W rmuepuHa. KadecTBeHHass peakius Ha
MHOTOaTOMHBIe cnupThl. [lomyuenue ykcycHo-3TunOBOrO 3upa. OMblLieHHE
*upa. BzaumoseiicTBre IIIOKO3bI C aMMHAa4YHBIM PAacTBOPOM OKCHAA cepedpa.
KayectBennass  peaknust Ha  KpaxMai.  JloKa3aTeslbCTBO — HaTWYUsA
(YHKIIMOHAJIBHBIX TPYII B pacTBOpax aMUHOKHUCIOT. ['opeHune 6enkoB (mepcTu

WIM ITUYbUX TepbeB). L{BeTHBIEC peakiiuu OenKoB.

JlaGopaTopHbie onbIThl. 14. 3rotoBnenue MoJenen MOJIEKYJI
yraeBoiopoaoB. 15. CpoiictBa rnuiepuna. 16. BzaumopaeicTBre TIIOKO3BI C
ruapokcugom  wmeau (lI) 0e3 HarpeBanuss W Tpu  HarpeBaHud. 17.

BzaumoperncTBue kpaxmania ¢ HOJIOM.
Tema 4. Munepajbuble ynoopenus (3 uaca)

OO6m1as xapakTepucTuKa yao0peHnid. XUMHUYEeCKasi MUIHOPAIIHS TTOYB.

A3oTHBIC, KanuiiHble, GochopHbIE yI00pEHUSI.
Tema 5. O60011eHHe 3HAHMI 110 XHMHH 32 KyPC OCHOBHO# IIKO0JIbI (4 uaca)

@U3NYECKUN CMBICH TOPAAKOBOTO HOMEpA JJEMEHTa B IMEPUOJIHYECKOU
cucreMe xumuueckux snemeHtoB [[. M. MenzaeneeBa, HOMEpOB mnepuona u
IPYIIbL. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB U MX COEAUHEHNN B
[IEpUOJAX U I'PYIIax B CBETE MPEICTABICHUN O CTPOCHUU aTOMOB JJIEMEHTOB.

3HaUYeHHUE MNECPHUOJUICCKOI'0O 3aKOHA.

Tumnel XMMHUYECKMX CBSI3¢i W THUIIBI KPpUCTATNIMYCCKNX  PCHICTOK.

B3anmoCBA3b CTPOEHUS U CBOWCTB BEILIECTB.

Knaccudukanys XuMUIeCKUX PEakivii 10 pa3IndHbIM MPU3HAKaM (YUCIIO U
COCTaB pearupyromux u oOpa3yIoluXCcsi BEIMIECTB; TEIUIOBOM d(]dexT;
MCTIONb30BAaHUE KAaTalnu3aTopa; HalpaBleHNE, N3MEHEHNE CTETICHEH OKUCIICHHSI

aTOMOB).



IIpocTteie u cnoxkHblE BelecTBa. MeTamibl 1 HeMeTalulbl. [ eHeTHueckue psiabl
MeTajljla, HeMeTaljla U nepexoaHoro meramwia. Okcuzpl (OCHOBHBIE, aM(OTEpHBIE
Y KUCJIOTHBIE), TUAPOKCU/IBI (OCHOBaHMSA, aM()OTEPHBIE TUIAPOKCUABI  KUCIOTHI) U
COJIM: COCTaB, KiIaccH(UKalys U oOLMe XMMUYECKUE CBOWCTBA B CBETE TEOPUU
AIIEKTPOJIUTUYECKON JTUCCOLMAIMMA U TPEJCTABICHUI O IpolLeccaX OKUCICHHS-

BOCCTAaHOBJICHMAI.

KoHTpoJib 3HaHUI, yMeHUI1, HABBIKOB

KonTpoab 3a ypoBHEM 3HAHUH yYalIUXCS MPELYCMATPUBAET MPOBEACHUE
71a00paTOPHBIX, MPAKTUYECKUX, CAMOCTOSITENIbHBIX, TECTOBBIX M KOHTPOJIbHBIX

pabor.
KoHTponbHbIX pador - 4:

e KOHTpoJbHas paboTta Nel mo Teme «MeTamiby;
e KOHTposbHas paboTa No2 - «Hemeramibly,

e KoHTpoibHass pabora Ne3 - «llepBoHauanbHblE MpeAcCTaBICHUS 00



OpraHH4YC€CKHUX BCIICCTBAX»,

e KOHTpOJbHas paboTa No4 - 32 Kypc OCHOBHOII IIKOJIBI.

Kpowme BhilenepedrcaeHHbIX OCHOBHBIX (hOPM KOHTPOJISI IPOBOASTCS TEKYIIHE

CaMOCTOATCIILHBIC pa6OTI>I B paMKax K&)K,Z[Oﬁ TCMBI B BUC @paFMGHTa YPOKa

Kpurepuu oueHku
Y CTHBIN OTBET

O]_IGHKa «5» - OTBET HOJIHI)Iﬁ, Hp&BHJIBHBIfI, C&MOCTOHTGHBHBIﬁ, MaTCpHrall

H3JI0KCH B OHpe,Z[GHGHHOﬁ JIOTMYECKOM ITOCJICAOBATCIIbHOCTH.

OneHka «4» - OTBET IIONHBIA W TPABUJIBHBIM, MaTEpUA W3JIOKEH B

ONPEIEICHHON  JIOTMYECKOM  TOCJIENOBAaTEIbHOCTH,  JOIYIIEHBl  JIBE-

TPpU HCCYHICCTBCHHBIC OI]IH6KI/I, HCIIPABJICHHLIC I1O Tp€6OBaHI/II-O YUUTCIIA.

OneHka «3» - OTBET MOJHBIMA, HO JIOMYILEHbl CYIIECTBEHHbIC OIIMOKH WU

OTBET HEIIOJHBIN.

OreHka «2» - Y4eHUK HE MOHMMAeT OCHOBHOE COJIEpaHue Y4eOHOro MaTtepuala
WM JIOMTYCTHJI CYIIIECTBEHHBIE OIMOKU, KOTOPhIE HE MOXKET UCIPABUTH JIaXKe TIpU

HaBOAAIIWX BOIIPOCAX YUUTCIIA.

PacuerHble 3a1aun

OneHka «S5»- B JIOTMYECKOM  pacCy)KICHMHM HET OwmMOOK, 3aaaya

pellieHa palMoOHATEHBIM CIIOCOOOM.

OHGHKa «“4» - B PacCy’KACHUU  HCT OIHI/I6OI(, HO 3aJada pclicHa

HEepaIHOHAIBHBIM CITIOCOO0OM WU JOMYILEHO HE Ooutee IBYX

HECYIIECTBEHHBIX OIIHOOK.



OrneHka «3» - B pacCy>kKI€HUHU HET OIIMOOK, HO JOMYIIIEHa OIMOKa B

MaTeMaTUYECKUX pacyeTax.
O1ieHKa «2» - UMEIOTCS OLTMOKH B PACCYKICHUSIX U pacyeTax.
JKCIepUMeHTAIbHbIE 321241

OneHka «5» - NPaBWIBHO COCTABJIEH IUIAaH PELICHUs, MOJ0OpaHbl PEAKTHUBBI,

JaHO ITOJIHOC 00BsACHEHHE H CACJIaHbI BBIBOABI.

Orenka «4» - MpaBUILHO COCTABJICH IJIAH PEIICHUs, TOI00paHbl PeaKTUBbI, IPU
ATOM JIOMYIIEHO HE OoJsiee MBYX OMIMOOK (HECYIIECTBEHHBIX) B OOBSICHEHUU U

BBIBOJIAX.

O]_IGHKa «3» - IMPaBUJIBHO COCTABJICH IINIaH PCIICHUA, HOIIO6paHI>I PCAKTHBBI,

JOITYIICHA CYIICCTBCHHAA OIIMOKa B OOBICHEHHH U BBIBOJAX.

OI.[GHKa «2» -AOIIYIICHBI JIBC U Oojlee OIMOKM B IUIAHE PCHICHII, B

oJI00pE pEaKTHUBOB, BHIBOAX.

IIpakTnueckas padora

OI_IeHKa «S» - pa60Ta BBIIIOJIHCHA  ITOJJHOCTBIO, IIPAaBHJIBHO  CACJIAHBI

Ha6J'IIOI[CHI/I$II/I BBIBOJbI, JKCIICPUMCHT OCYHICCTBJICH IIO IINIaHY, C Y4YCTOM
TCXHHUKH 6630HaCHOCTI/I, MOAACPKHUBACTCA YUCTOTA pa60qero MECTa, DKOHOMHO

PACXOyIOTCSl PEaKTUBBI.

OI_IGHKa «4x- pa60Ta BBIIIOJIHCHA  IIOJIHOCTBIO, IIPABHUJIBHO  CACJIAHBI

Ha6J'HOI[eHI/I$I K BbIBOAbI, HO IIpU 3TOM O3KCIICPUMCHT IIPOBCIACH HC
IMOJHOCTBIO WM AOIMYIIECHBI HCCYIICCTBCHHBIC OIIMOKH B pa60Te C BEHISCCTBaAMM

1 000pyZI0BAHUEM.



O[!CHKa «3»- pa60Ta BBIIIOJITHCHAa HE MCHEC 4YCM Ha II0JIOBHUHY WJIHM
AOIIYHICHBI CYIICCTBCHHBIC OIIMOKH B XO0O€ OKCIICpUMCHTA, B O6’bHCH€HI/II/I,

B 0(OpMJIEHHHU PAOOTBHI, HO UCHPABIISIIOTCS IO TPEOOBAHUIO YUMTEIIS.

OrneHKa «2»- AOMYIIEHBI ABE WU 0oJiee CYIICCTBEHHBIC OIIMOKH, YJaluhcs

HC MOJKCT UX UCIIPABUTH HAKCE I10 TpC6OBaHI/II-O YUUTCIIA.

KourpouabHas padora

OtreHka «5» - paboTa BBITIOJIHEHA MOJTHOCTHIO, BO3MOYKHA
HECYITIECTBEHHAS OIHNOKA.

Onenka «4» - pa0OoTa BBIIOJIHEHA MOJHOCTBIO, JIOMYIIEHO He Ooee
JIBYX HECYIIIECTBEHHBIX OIINOOK.

O!!GHKa «3» - pa60Ta BBIIIOJIHCHA HC MCHCC 4YCM HAIIOJIOBHHY, OOITYHICHA
OAHa CYmCCTBCHHAA UK ABC HECCYIICCTBCHHBIC OIITNOKH.

OreHKa «2» - paboTa BBIIOJIHEHA MEHEE YEM HANIOJIOBUHY WU
COEP’KUT HECKOJIBKO CYIIECTBEHHBIX OLIMOOK.

TpeOoBaHUA K YPOBHIO NOATOTOBKHU YYaIIMXCS
B pesynomame uzyuenuna xumuu y4eHuK 00J191CeH:

3HATH

0 XUMUYECKYI0 CUMEONUKY: 3HAKH XUMHUYCCKHX DJIEMEHTOB, (POPMYJIbI
XAMUYECKHUX BEIIECTB U YPABHECHUS XUMHYECKUX PEAKIINN;

O 6a)ICHeUUe Xumuyeckue nOHAMmMUA. aToM, MOJIEKYJA, XMUMUYECKas
CBSI3b, BCIIECTBO M €r0 arperaTHbIC COCTOSHHS, KIacCH(UKAIUS BEIISCTB,
XUMUYECKHE  PpeaklMu MW  HUX  KJaccuuKaius,  DJICKTPOJUTHYECKas
JIMCCOIMAIINS;

O OCHOGHblE 3AKOHbL XUMUU: COXPAHEHUS] MACChl BEIIECTB, IOCTOAHCTBA
cocTaBa, NEPUOIUYECKHAN 3aKOH;



yMeTh

[ HA3b16AMb: 3HAKU XUMHUYECKUX HJIEMEHTOB, COCAMHEHUS W3yUYECHHBIX
KJIACCOB, TUIbI XUMUYECKUX PEAKIIU;

[ 00vaAcHAmMb: GU3NYECKUN CMBICT aTOMHOIO (TOPSAIKOBOIO) HOMEpA
XUMHUYECKOTO DJJIEMEHTAa, HOMEPOB TPYIIbl M Mepuoia, K KOTOPHIM OH
NpUHAIICKUT B niepuoanudeckoi cucreme .M. MenjeneeBa; 3aKOHOMEPHOCTH
U3MEHEHHSI CBOMCTB SJIEMEHTOB B TIpeleiiaX MaJlbIX MNEPHOJ0B M TJIaBHBIX
MOATPYII;, NPUYUHBI MHOTO0Opa3us BEUIECTB; CYIIHOCTh PEAKIMl MOHHOIO
oOMeHa;

] xapakmepuzosams: XUMUYECKUE DBJIEMEHTH (0T BOJOpOJa MO
KaJlbI[Msl) HAa OCHOBE HX TOJIOXKEHHSI B mnepuoaudeckod cucrteme J[.1.
MenneneeBa 1 0COOCHHOCTEH CTPOCHUS WX aTOMOB; CBSI3b MEXIY COCTaBOM,
CTPOCHHEM M CBOMCTBAMH BEIECTB; OOIIUME CBOWCTBA HEOPTraHUYECKUX U
OpraHUYECKUX BEILECTB;

[ onpedenamsp: COCTaB BEUIECTB MO UX (opmysiaM; NPHUHAIIEKHOCTD
BEIIECTB K OMNPEACICHHOMY KJAcCy COCIWHEHHI; BaJCHTHOCTh WM CTEIEHb
OKHCJICHUSI DJIEMEHTOB B COEJIUHCHUSIX;

[ cocmaegnams. POpMYIbl  OKCHUJIOB,  BOJOPOAHBIX  COCIUHECHUI
HEMETAJUIOB, TUJIPOKCUJIOB, COJIEH; CXEMbI CTPOEHHUS aTOMOB MEPBBIX ABAALATH
AJIEMEHTOB MEPUOJUYECKON CUCTEMBI; YPABHEHUSI XUMUYECKUX PEAKIINI;

[ oopawgambca ¢ XUMUYECKOM  mocyioil u  1abOpaToOpHBIM
000py10BaHUEM;

1  pacno3nasams onvimHbimM nymem: KUCIOPO, BOAOPOJ, YTIEKHUCIIbII
ras, aMMHaK;, pacTBOPbI KUCIOT W IIEJI0oYeH, XJIOpui-, cyibdar-, kapOoHaT-
HOHBI, HOHBl aMMOHHSI;

[ 8bIYUCAAMB: MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 1Mo (GopMmylie
COCMHEHHUs; MaCcCOBYIO JOJII0O PACTBOPEHHOI'O BEUIECTBA B PaCTBOPE;
KOJIMYECTBO BEIECTBA, 00BEM WJIM MacCy MO KOJUYECTBY BEIIECTBA, 00BEMY
WJIM MacCe peareHTOB WUJIM MPOAYKTOB PEAKIIHH;

HCIO0JIb30BAThL NMPUOOPETeHHbIEe 3HAHWUS M YMEHHMsl B NPAKTHYECKOW
1eATeJIbHOCTH U NMOBCeIHEBHOM KU3HHU JIs:

[ 0e30macHOro OOpaIIeHus C BEIIECTBAMHU U MaTepUaliaMu;

O HKOJIOTMUECKH TPAMOTHOTO TIOBEJIEHUS B OKpY)Kalollehd cpene,
MIKOJIbHOW J1a00paToOpuu U B OBITY.

Y4eOHO-MeTOAMYECKHE CPeACTBA 00yYeHUs
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10 XUMHH
8 -9 kiaace
Paccmotpeno Ha 3acenanuu
IIEeJarOrM4eCKOro COBETA
nportokoa Ne ot
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