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Paznen 1. llosicHuTe IbHAS 3aNIMCKA

PaGouass mporpamma ydeOHOro mpeameTa «XuMHS» —paspaboTraHa IS
o0pa3oBaTeNbHBIX  OpPraHM3alMi,  peaJu3yoIIMX  aJalTHPOBAHHBIE  OCHOBHBIC
00111e00pa3oBaTesibHbIE MPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHus JIJIsi 00YUaIOIIUXCs
c 3I1P.

[Iporpamma pazpaboTaHa B COOTBETCTBHH C:
— ®denepanbHbIM  TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOIO
obmero obpazoBanus (yTBEpKIEH MpUKa3oM MuHUCTEpPCTBA TpocBenieHus: Poccuiickoi
®epneparuu oT 31 mas 2021 r. Ne 287);
— [Ipumepnoit  dDenepanbHOW  aIaNTHUPOBAHHON  OCHOBHOW  00Opa3oBaTENbHOU
IporpaMMoOil  OCHOBHOTO  oOmIero  oOpa3oBaHHA  OOYYAIOIIUXCS  C 3aJCPHKKOI
NCUXUYECKoro pas3Butus (yrBepxkaeHa I[Ipukazom MunnpocBemenuss Poccun ot
24.11.2022 Ne 1025);
— AnanTupoBaHHOW OCHOBHOM 0O0pa30BaTENbHON MPOTPaMMON OCHOBHOTO OOIIEro
oOpazoBanusi 00ydaromuxcs ¢ 3agepKkoi ncuxuueckoro paszputuss MBOY Kusnepckas
cenwckast OO (BapuaHnT 7).
— [Tonoxenuss 0 pabouux nporpaMmax y4eOHBIX HPEIMETOB JJisi O0ydarouuxcs ¢
OB3 MBOY Kusuepckas cenbckas OOILLLL

VYpoBeHb 0cBOEHHS yueOHOTO TpeameTa « Xumus» B 9 kiacce st 00ydaromuxcst
c 3I1P: 6a30BbIii.

Pabouast mporpamMmma opueHTHpOBaHa Ha UcToyib3oBaHue yueOHnka YMK Xumus, 9
kiacc/ 'abpuensia O.C., OctpoymoB WU.I'., Cnangkos C. A..

st obyuarontuxcst ¢ 311P, nomuHupytoiiee 3HaueHWE MPUOOPETAIOT TaKHUE yeu,
KaK:
(GbopMUpOBaHNHE HHTEIUIEKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K COTPYJHUYECTBY,
CaMOCTOSITEJIbBHOMY TPHUHSATHIO pEIIEHUH, CHOCOOHON amanTupoBaTtbcs K OBICTPO
MEHSIOIIMMCS YCIIOBUSM KU3HU;
HaIpaBJIEHHOCTh OOy4YE€HHSs HAa CHCTEMATHYECKOE TMPUOOIIEHHWE ydYallUXcs K
CaMOCTOSITEJIbHOM MO3HABATENIbHON AESITENbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJIaM
NO3HaHUA, (POPMUPYIOLIMM MOTUBALIUIO U PA3BUTUE CIOCOOHOCTEN K XUMUM;
o0ecrieueHre YCJIOBHM, CHOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYAIONIMMUCS OIbITa
pPa3HOOOpa3HOW NI€ATENbHOCTH, TIO3HAHUSI M CAMOIO3HAHMS, KIIOUYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE ISl Pa3IUYHbIX BUJIOB
NEeATEIbHOCTH;
dopMupoBaHUe yMEHHUIl OOBSCHATH U OILICHUBATH SIBICHUSA OKPYXKAIOLIEro Mupa Ha
OCHOBAHWM 3HAHUU U OMbITA, OJYUYECHHBIX NPU U3YYECHUU XUMHUH;
dopMupoBaHre y oOydaroluXcsi TYMaHUCTUYECKUX OTHOIICHUU, TOHUMAHUSI [IECHHOCTH
XUMHUYECKUX 3HaHUM JJI BBIPAOOTKHU HKOJIOTUYECKHU LEIeCO00Pa3HOTO OBEIECHUS B ObITY
U TPYAOBOW JEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 3I0POBbS M OKPYKAIOLIEH
MIPUPOIHON CPENbI;
pa3BUTHE MOTHBALIMKM K O0yUYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOEHHMS OOIIEYEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTHU K OCO3HAHHOMY



BbIOOPY MpoGUIIs U HANIPABIEHHOCTH JaJIbHEHIIIET0 00yUYeHUSI.

Kypc HampaBieHn Ha pelieHue Ciaeayronmx 3aday, 00ecTeynBaloUINX Pealn3aluio
JUYHOCTHO-OPUEHTHUPOBAHHOTO M JIEATEIBHOCTHOTO TOAXOAOB K OOYUYEHHI0O XUMUU
obyygaroruxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIET0 0Opa30BaHUS:
¢dbopMupoBaHUE MEPBOHAYATIBHBIX CHCTEMATHU3MPOBAHHBIX MPEACTABICHUN O BEIIECTBaX,
UX TIPEBPAIICHUSIX U MPAKTUIECKOM MPUMEHEHWH; OBIIAJCHUE TOHATHIHBIM aIapaToM |
CUMBOJIMYECKUM SI3bIKOM XUMHUH;

OCO3HAaHHWE OOBCKTHUBHOW 3HAYMMOCTH OCHOB XHMHYECKOH Haykd Kak oOjacTtu
COBPEMEHHOTO €CTECTBO3HAHUS, XHMHUYECKUX TMPEBpAIICHUN HEOPTaHUYECKUX U
OpPTaHMYECKHUX BEIIECTB KaK OCHOBBHI MHOTHX SIBICHUH >KMBOW W HEXXHBOW MPHPOJIBI;
yriIyOJIeHne IPEICTaBICHUN O MaTepUATLHOM EIMHCTBE MUPA;

OBJIAJICHNE OCHOBaMH XHUMHYECKOW T'PAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3HPOBATH H
OOBEKTUBHO OIICHWBATh >KU3HCHHBIC CHUTYallMd, CBS3aHHBIE C XHMHEH, HaBBIKAMH
O0e3omacHOro oOOpamieHusl C BEIIECTBAMM, MCIOJIb3YEMBIMU B IOBCEIHEBHOW >KHU3HU;
YMEHHEM aHaJIM3UPOBATh U MJIAHHUPOBATH SKOJOTHYECKH 0€30MacHOEe MOBEICHUE B IENSIX
COXPaHEHUS 3/I0POBBS  OKPYKAIOIIEH CpeIbl;

dbopMupoBaHHEe YMEHUN YCTaHABIMBATH CBSI3M MEXIy pEaTbHO HAOII0IaeMbIMH
XUMHYECKUMH SIBJICHUSMH M TPOIECCaMH, MPOUCXOISIIIMMUA B MUKPOMHpPE, OOBSICHATH
IPUYUHBI MHOTOOOpa3usi BELIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOEHUS, a
TaK)Ke€ 3aBUCHMOCTb IPUMEHEHHMSI BELLIECTB OT UX CBOMCTB;

OpUOOpEeTEeHNE ONbITa MCIONb30BaHMS Pa3IMYHBIX METOJOB H3YYEHMsI BELIECTB,
HAOJMIOJIEHUST 3a MX TMPEBpallleHUsIMU I[P MPOBEACHUM HECIOXKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIA00PATOPHOTO O00PYAOBaHUS U TPUOOPOB;
dbopMUpOBaHHE TPEACTABICHUA O 3HAYEHUM XUMHUYECKOW HAyKM U pPELICHUH
COBPEMEHHBIX IKOJIOTUYECKUX MPOOJIEM, B TOM UUCIE B MPEAOTBPAILIEHUN TEXHOTEHHBIX U
AKOJIOTMYECKUX KaTacTpod.



Paznen II. Onucanue Mecta yueOHOro npeaMera, Kypca B y4eOHOM IJIaHE

VYyeOHblli  npeameT «XUMHS» BXOOUT B NPEAMETHYHO  00JacTh
«EcTecTBeHHOHayuUHbIE TPEIMETH». B cUCTeMe ecTecCTBEHHOHAYYHOro 00pa3oBaHUs
XUMHSI KaK y4yeOHBIN MpeIMEeT 3aHUMAeT BaXKHOE MECTO B IMO3HAHUU 3aKOHOB MPUPOJIHI,
(GbopMHUpOBaHNM HAYYHOW KApTHHBI MHUpPA, CO3MaHUM OCHOBHI XWMHUYECKHX 3HAHHM,
HEOOXOUMBIX JJIsi TIOBCEHEBHOM JKM3HM, HABBIKOB 37J0POBOIO M 0OE30MACHOTO s
YyeJoBeKa U OKpYyXKalollled ero cpeapl oOpa3a KU3HM, a TakKKe B BOCHUTAHUU
HKOJIOTUYECKOMN KYJIbTYPHI.

VYcnemHocTh U3y4eHHs XMMHUHM CBsI3aHa C OBJIAJICHUEM XUMUYECKHUM S3BIKOM,
coOnro/iecHeM TMpaBuyl  Oe30MacHOM paboThl TPH  BBINOJHEHUHM XUMHUYECKOTO
HKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIICHHBIX CBS3€H XUMHH C IPYTUMH MpPEaMETaMu
IIKOJIBHOTO Kypca.

B cootBeTcTBUUM ¢ yueOHBIM TUTAaHOM paboyasi mporpaMmMa Mo yueOHOMY MpeaMeTy
«Xumusi» B 9 kitacce paccuntana Ha 34 yueOHbIC HEJIETIU U COCTaBiIsieT 68 yacoB B rof (2
yaca B HEJIEIIIO).



Paznea I11. IlnanupyemMbie pe3yJibTaThbl 0CBOEHHSI Y4e€0OHOI0 MIpeaMeTa
JINYHOCTHBIE PE3VYJIBTATHI:

JIM9HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIET0 00Opa30BaHUS
JOCTUTAIOTCSI B XOJie OOy4YeHUs XUMUHM B €IMHCTBE Y4eOHOW M BOCHHUTATEIBHOM
JNESATEIbHOCTH B COOTBETCTBUU C TPATULMOHHBIMA POCCUMCKHUMU COLMOKYJIBTYPHBIMHU H
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSMHU, IPUHITHIMA B OOIIECTBE MPABWIAMH U HOPMaMHU
MOBEACHUS U CIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUS U COLIMAIU3AIUU
00yJarommXxcs.

JInuHOCTHBIE pe3ybTaThI OTPaXarT TOTOBHOCTh o0yJaronmxcs
PYKOBOJICTBOBATbCSI CHCTEMOW ITO3UTUBHBIX LEHHOCTHBIX OPUEHTAUMA W PACIIUPEHUE
OIbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuOTUYECKOTO BOCIIUTAHUS:

LICHHOCTHOI'0 OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUUYECKOMY U
HAayYHOMY HACJIEIUIO, IIOHUMAHHUs 3HAYCHUSI XUMUUECKOW HAYKU B )KU3HU COBPEMEHHOIO
oO1ecTBa, CIOCOOHOCTH  BIJIAJIETh  JIOCTOBEpHOM HH(OpMainumeldr o0 MepeaoBbIX
JOCTHXKEHUAX U OTKPBITUSIX MHPOBOM M OT€YECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00 YCTPONCTBE MUpPa U OOIIECTBA;

2) rpaXJaHCKOTO BOCITUTAHMUS:

MPEJICTABICHUS O COMAIBHBIX HOPMaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUN B
KOJUICKTUBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOM,
y4e0HO-MCCIIEIOBATEIHCKON, TBOPUECKOM M JAPYTHX BUAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOM COBMECTHOMU JIEATELHOCTH MIPH BHITIOJHEHUN YYEOHBIX, TO3HABATEIbHBIX
3a/1a4, BBIOJHEHUH XUMHUYECKHUX OKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX TMPOEKTOB,
CTpEeMJIEHUS K B3aUMOINOHUMAHHMIO W B3aUMOIIOMOIIM B TIpollecce ITOM y4eOHOM
JESITEIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3UIMA HPABCTBEHHBIX W TIPABOBBIX HOPM C YYE€TOM OCO3HAHUS IMOCJIEICTBUN
IOCTYIIKOB;

3) LIEHHOCTU HAYYHOTO TTO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHUNA O BELIECTBE M XUMHYECKOW pPEAKIUU,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKHM M COCTABJISIOIIMX OCHOBY
JUIS. TIOHMMAaHHSl CYIIHOCTHM HAy4YHOM KapTHUHBI MHUpa, MPEACTaBICHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3aUMOCBA3IX UEJIIOBEKA C MPUPOJHOU CPEHOid, O
pOJIM XMMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIX MOTHBOB, HAIPABJICHHBIX HA TMOJYYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX 7151 OOBSICHEHUS HAOII0JaeMBIX TTPOIIECCOB U SIBJICHUN;

MMO3HABATENIbHON, WH(GOPMAIIMOHHONW M YWTATEIhCKOW KYJIbTYPhl, B TOM YHCIIC
HABBIKOB CAMOCTOSITEIbHON paOOThl C YYCOHBIMU TEKCTaMH, CIIPABOYHOW JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU UHPOPMAIITMOHHBIX TEXHOJIOTU;



1)

UHTEpeca K OOY4YEeHHI0 M I[IO3HAHUIO, JII0OOO3HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K camM000pa30BaHUIO, MPOCKTHOW M HCCIEAOBATEIbCKON NEATEIBHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS 00yUYEHUS B JaJIbHEHILIEM;

4) popMupoBaHUs KyJIbTYPhI 310POBB:

OCO3HaHUs LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO,
YCTaHOBKM Ha 3/10pOBBIIl 00pa3 >KU3HU, OCO3HAHMSI MOCIEICTBUN U HENPUATHS BPEIHBIX
OpuUBBIYEK  (YNOTpEOJEHMsI  AlKOroJisi, HApKOTHKOB, KypeHHs), HEOOXOJAUMOCTH
coOirofieHHsl MpaBuil 0€30IaCHOCTU NpU OOpallleHUH C XMMUYECKMMH BEIIECTBAMU B
OBITY U peajbHOM KU3HU;

5) Tpy1OBOTO BOCITUTAHHSL:

MHTEpeca K MPAKTUYECKOMY HU3YYEHHUIO MpOPEeccuil W TpyJa pa3iudyHOro poja,
yYBaXEHUE K TPYyIy MU pe3yJibTaraM TPYAOBOWU AESITEIbHOCTH, B TOM YHCJIE HAa OCHOBE
OPUMEHEHUs] MPEAMETHBIX 3HAHUN MO XMMHMH, OCO3HAHHOTO BbIOOpa HMHIMBUIYaJbHOU
TPACKTOPUHM TPOJOIDKEHUS 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HUHTEPECOB MU
CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YyCIEUIHOU
npo(eCcCUOHANIBHON JIESATENbHOCTH W Pa3BUTHS HEOOXOJIMMBIX YMEHHW, TOTOBHOCTH
aJanTHPOBAThCA B MPOPECCUOHANTBHON CPEIE;

6) 9KOJIOTUYECKOT0 BOCITMTAHUSI:

AKOJIOTUYECKH 1I€IeCO00Pa3HOr0 OTHOLIEHUS K MPUPOJE KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBAaHHWS, NMOHMMaHUS LEHHOCTU 3JI0POBOTO M OE30MacHOTO
oOpaza >KU3HM, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HUUYECKOMY U
IICUXUYECKOMY 3[0POBBIO, OCO3HAHUSI IIEHHOCTH COOJIIOJIEHUSI MpaBui 0e30IacHOro
NOBEJIEHUs MpU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYALMSIX, YTPOKAIOLIUX 3J0POBBIO U
JKU3HHU JTIOACH;

CHOCOOHOCTH MPUMEHSTHh 3HAHUSA, NOJlydaeMble MPU HM3YYEHUH XUMHUH, I
pelIeHns 3a4a4, CBA3AHHBIX C OKPYKAKOLIEH NPUPOJHOM CpPEIOH, MOBBIILICHHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPhl, OCO3HAHUS IJI00ANIBHOIO XapakTepa SKOJIOTHYECKUX MPoOiIeM
Y IIyTE€W UX PELIECHUs TOCPEICTBOM METOJ0B XUMUU;

AKOJIOTMYECKOTO MBILIJIEHUS, YMEHHSI PYKOBOACTBOBAThCS UM B IIO3HABATEIIBHOM,
KOMMYHUKAaTUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3VYJIBTATHI

MeranpeaMeTHble pe3yJIbTaThl OCBOEHUS 00pa30BaTENbHON MPOrpaMMBbl 10 XUMUH
OTpa)karoT OBJIAJICHUE YHUBEPCATbHBIMU MO3HABATEIBHBIMU IEUCTBUSIMU, B TOM YHUCJIE:
0a30BbI€ JIOTUYECKUE ACHCTBHUS:

BBISIBJISITH PUYMHBI U CJIEICTBUSI IPOCTHIX XUMHUYECKUX SBJICHHIA;

OCYIIECTBIISITh CPABHEHUE, KIACCU(PHUKAIMIO XMMHUUYECKHX BEUIECTB MO 3aJaHHBIM
OCHOBAaHMSM U KPUTEPHSIM JUJIS YKa3aHHBIX JIOTUYECKUX OINEepalui;

CTPOUTH JIOTHYECKOE CYXKIEHHUE IOCIE NPEABAPUTEIBHOIO aHAIN3a, BKIIOYAIOIIEEe
YCTaHOBJICHHE NIPUYMHHO-CIICICTBEHHBIX CBSI3EH



2)

3)

co3/laBaTh, MPUMEHATh U MPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJICTIH U CXEMBI
JUTSI pelieHusT y9eOHBIX U TTO3HABATENBHBIX 331249 C TIOMOIIBIO IT€/1arora;
MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE XUMHUUYECKHX MTPOIIECCOB U UX TIOCIEACTBUS;
0a30BbIC HCCIIEIOBATEILCKHE ICUCTBUS:
C TIOMOIIBIO TIeJarora MPOBOJAUTh XUMUYCCKUN OTIBIT, HECIOKHBIA IKCIIEPUMEHT,
JIUISl YCTAHOBJICHUS] 0COOCHHOCTEH 00bEeKTa U3yUCHUS, IPUUNHHO-CIIC/ICTBEHHBIX CBS3CH U
3aBUCHUMOCTEN 00BEKTOB MEKIY COOOM;
C TOMOIIBIO TMeaarora WIM CaMOCTOSATENIbHO (OpPMYyJIUpPOBAaTh OOOOIICHUS W
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA,;
pabora ¢ mHbOpMaITHECi:
BBISBIIATh Je(UINUTHI WHPOPMAIMHA, JAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MOCTaBJICHHOM 3aJ1auM;
npeoOpa3oBbIBaTh MHPOPMAITHIO U3 OJTHOTO BHA B IPyrou (TaOiHIly B TEKCT U
mp.);
UCKaTh WM OTOMpaTh MH(pOPMAIMIO WM JaHHBIC W3 MCTOYHUKOB C yYETOM
MIPEIOKCHHON yUeOHOM 3a/1a4M U 3aTaHHBIX KPUTEPHCB.

OBnajzieHre YHUBEPCATbHBIMU YY€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSMU:

OpraHU30BbIBaTh y4€OHOE B3aUMOJICUCTBUE B TpyIne (ONpenensTh OOIIHe e,
pacnpenenaTh poJiv, J0roOBapuBaTHCS APYT C IPYTOM H T. I1.).

C MOMOIIBIO MEIarora MM CaMOCTOSTENIBHO COCTAaBISATh YCTHBIE W MUCHMEHHbBIC
TEKCThl C HCIIOJb30BAaHUEM WJUIFOCTPATUBHBIX MATEPUANIOB [JI1 BBICTYIUICHUS TEpeN
ayIUTOPUEH;

OpraHU30BbIBATh Y4YEOHOE COTPYJHUYECTBO W COBMECTHYIO JI€SITEIBHOCTh C
YUUTEIEM M CBEPCTHUKAMU; padOTaTh WHAMBUIYAJIBHO W B TpYMIE: HAXOAUTh OOIIee
pelieHre U paspemiatb KOH(MIUKTHI HAa OCHOBE COTJIACOBAHUSI TO3MIIMN M ydeTa
UHTEPECOB; (OPMYITHPOBATH, APTYMEHTUPOBATh U OTCTaWBAaTh CBO€ MHEHHE;

OIICHMBATh KAa4ECTBO CBOETO BKJaja B OOIIMU MPOIYKT, MPUHUMATH U Pa3IeisiTh
OTBETCTBEHHOCTb U MPOSIBIATh TOTOBHOCTh K MPEIOCTABICHUIO OTYETA NIEpE] IPYIIIOi.

OBnazieHNe YHUBEPCATLHBIMU YUSOHBIMH PETYISTUBHBIMU JCHCTBUSIMH:

OoOHapyXuBaTh U POPMYIUPOBATH YUEOHYIO MPOOIEMY, ONPEACIATH 1Ieb YUCOHOM
NeATEIIbHOCTH;

BJIaJIETh OCHOBAMHM CaMOKOHTPOJISI, CaMOOIICHKH, TMPUHATHS PEIICHUN ¢
OCYIIECTBIICHUS OCO3HAHHOTO BHIOOpA B YUEOHOM U MTO3HABATEIILHOMN JACSITEIBHOCTH;

COOTHOCHTh CBOM JEHUCTBUSI C IUIAHUPYEMBIMU pe3yJibTaTaMU, OCYILIECTBIISITh
KOHTPOJIb CBOEH JIESITEIbHOCTH B MPOLECCE JTOCTUKEHUSI pe3yJbTara, OMPEAeIsiTh
CrocoOBI ACHCTBUN B paMKax MPEIIOKEHHBIX YCIOBUM M TpeOOBaHUI, KOPPEKTUPOBATH
CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSAIOUIENCS CUTYalNEH;

JaBaTh aJICKBaTHYIO OLEHKY CUTYalluu U PEAJIAraTh IUIaH €€ U3MECHEHUS;



OpeIBUAECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTh MIpPH pEIICHUU Y4EOHOU
3a/1a4y;

MOHUMATh TPUYHHBI, MO KOTOPHIM HE OBUT JOCTHUTHYT TpeOyeMBbIl pe3yiabTar
NEATEIbHOCTH, OIpPEAENATh MO3UTUBHBIE HW3MEHEHHS W HallpaBJEHUs, TpeOyromue
JanbHENIe padoThl;

OCO3HAHHO OTHOCHUTBCA K APYrOMY YEJIOBEKY, €r0 MHEHHIO.

I[TPEAMETHBIE:

PacCKpbIBaTh CMbBICII OCHOBHBIX XUMHYECKUX MOHATHI: XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KAaTUOH, aHWOH, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHWCJIEHHUs, XHMHUYECKas pEakUus, XUMHUYECKas
CBA3b, TEIUIOBOM 3((PEKT peakuuu, MoJib, MOJSPHBIA OO0BEM, PACTBOP; DJIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, 3JEKTPOJIUTUYECKAs] JUCCOLMALIMS, PEaKUMh HOHHOIO OOMEHa,
KaTanu3aTop, XUMUYECKOE paBHOBECHE, OOpaTMMble M HEOoOpaTHMbIE pEaklluu,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBHUTEIb, OKHCICHUE
U BOCCTAaHOBJICHHE, AJIOTPONUs, aM(OTEpHOCTb, XUMHUYECKasl CBsA3b (KOBaJIEHTHa,
VMOHHAs, METaJUIM4YecKas), KpUCTAINIMYECKas pemeETKa, KOpPpPO3Us METaUIOB, CILUIABHI;
CKOPOCTh XMMHUYECKOM peakiuu, mnpeaenbHo ponyctumas koHueHtpauus (IT1K)
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHSTH 3TH
MOHSATHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh 3HAKW M CHUMBOJIBI JUIsl (DUKCAIIMM PE3yJIbTaTOB HaOJIIOICHUI,
cocTaBieHus: (OpPMYJT BEIIECTB M YPaBHEHUU XUMUYECKUX PEAKIUM, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Mcnonb3oBaTh 0003HaueHus1, umeromuecs B [lepuoanueckoi cucreme u
Ta0JIuUIe PACTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIeH B BOJIE JIJIsl BHITIOJHEHUSI 3aJJaHUM.

ONpPENENIATh BAJEHTHOCTh M CTENEHb OKHUCJIEHUS XUMHYECKHUX DIIEMEHTOB B
COEAMHEHHUSX PA3JIMYHOTO COCTABA; MPUHAIJIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIaccy
COCAMHEHUI C OMOpOW Ha ONPEACIICHUS, B TOM YHUCIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMHUUYECKON CBSI3W (KOBAJEHTHAsl, HWOHHAs, METAJUINYECKas) B HEOPTraHUYECKUX
COCIMHEHMSIX; 3apsA/l MOHA IO XUMHUYECKOW QopMyIe; XapakTep cpeabl B BOJIHBIX
pacTBOpax KUCIOT U IIEJIOYEH, TUIT KPUCTALNTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath  cmbicn  [lepuommueckoro  3axkoHa J.MI. Mengeneera wu
JEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBATH U XapaKTEPU30BaTh TaOIMUHYIO (hopmMy
[leproguyeckold CHCTEMBI XUMHUYECKUX DJJIEMEHTOB: pa3IMyarTh IOHATHS «TJIAaBHAS
noarpymnmna (A-rpynma)»y u «mnobouyHas moarpynma (b-rpynma)», manele u Oosbiiue
NEPUObI; COOTHOCUTH OOO3HAYEHHS, KOTOPbIE MMEIOTCS B MEPUOAMYECKON Tabmuile, ¢
YUCJIOBBIMU XapaKTEpPUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsj snpa, oOliee YUCIO 3JIEKTPOHOB U pacIpeliesieHHe UX MO 3JIEKTPOHHBIM CIIOSIM);
OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKHUX AJIEMEHTOB U MX
COEAMHEHUN B Mpelesiax MajibIX NMEPUOJOB U TJIABHBIX MOJArPYII C YYETOM CTPOCHHS MX



aTOMOB;

KJIacCU(UIIUPOBATh  XMMHYECKHE  DJIEMEHThl; HEOpPraHWYEeCKHUE  BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YUCITy W COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEIIoBOMY 3G (}EKTy, MO0 M3MEHEHUIO CTENEHEH OKHCICHUS XUMUYECKUX SJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CelU(pUYECKUEe XUMHUYECKHE CBOWCTBA
BEILIECTB PAa3JIMYHBIX KJIACCOB, MOJTBEPXkIasi OMHUCAHHUE MPUMEpPAMU MOJICKYJSPHBIX U
MOHHBIX YPAaBHEHHM COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKIUNA C OTIOPOM HA CXEMBI,

COCTaBIISITh YPABHEHMS DJICKTPOJUTUYECKOW AMCCOIMUAIMHM KHUCIOT, IIeJIo4Yel u
COJIEW; TOJHBIE W COKpallEHHbIE YpPaBHEHHUS pPEAKUUNA HOHHOTO OOMEHA; ypaBHEHUS
peakiuii, MOATBEPKAAOIINX CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEX]y BEIIECTBAMHU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYHUIHOCTh OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKiuil;

IPOrHO3UPOBATh CBOWCTBA BELLIECTB B 3aBUCUMOCTHU OT UX CTPOECHMSI; BO3SMOKHOCTHU
NPOTEKaHUsl XUMHUYECKUX TIPEBpAIICHUN IIOCIIe MPEIBAPUTEILHOTO OOCYXKICHHS C
MIe1arorom;

BBIUHCIISATh OTHOCHUTENBHYIO MOJCKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJIO0 XHMHUYECKOTO 3JeMEHTa Mo (opMylie COCTUHEHHS; MACCOBYIO JIOJIO
BEIIECTBA B PAcCTBOpE; MPOBOJUTH PAcu€Thl MO YPaBHEHHIO XUMHYECKOW peakuuu ¢
OIIOPOU Ha AJITOPUTM;

ClIeIoBaTh MpaBUjaM TOJIb30BAaHMS XUMHUYECKOW MOCYAOH U J1abopaTOpHBIM
o0opy/noBaHHEM, a TaKKe MpaBUjiaM OOpalleHHs] C BEHIECTBAMH B COOTBETCTBHM C
WHCTPYKIMSMU TI0 BBITMIOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB MO MOJYyYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (aAMMHUAKa U YTIEKHUCIIOTO ra3a);

MPOBOANTH PEAKINH, TOATBEPKIAIONINE KAauyeCTBEHHBIH COCTaB Pa3IUYHBIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPHUI- OpOMUI-, HOIUA-, KapOoHaT-, pocdat-
, CHJIMKaT-, CyJab(dar-, THIPOKCHI-UOHBI, KATHOHbl AMMOHHUS U MOHBl H3YyYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

MIPUMEHSATHh OCHOBHBIE OTEPAllU MBICIUTENbHOM JAEITETbHOCTH — aHAJIN3 U CUHTES,
CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTHU3aINIO, BBISIBICHIUE PUIUHHO-CIICICTBEHHBIX CBSA3CH —
JUTS U3YYEHHUsS! CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIHif; €CTECTBEHHO-HAYYHBIE METOIbI
NO3HAaHWsI — HaOJIOJICHHWEe, W3MEpPEeHHe, MOJACITUPOBAHME, SKCIEPUMEHT (pealbHBId U
MBICJICHHBIH ).



Paznen IV. Conep:kanue y4eOHOro npeamMera ¢ ykazanuem ¢Gopm opraHu3anuu
YueOHBIX 3aHSATHI, OCHOBHBIX BU/JI0B YUeOHOI1 1eITeJIbHOCTH

BemiecTBo u xumuueckas peakius

[lepuonnueckuii 3akoH. Ilepumonnueckas cucremMa XHUMHUYECKHX 3JIEMEHTOB
J. U. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOMCTB
XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX IMEPUOMOB, Kalusl, KalbIUs U WX COCOUHEHUU B
COOTBETCTBUU C IOJIOKEHUEM DJIEMEHTOB B lleprnoinyeckoll CUCTEME M CTPOCHHEM HX
aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMUUECKOMN CBSI3U. THIIBI KPUCTAJUIMYECKUX PEUIETOK,
3aBUCHUMOCThH CBOMCTB BELIECTBA OT TUMA KPUCTAIIMYECKOW PEIIETKU U BUJIa XUMHYECKOMN
CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXAYHApOJHAs U
TpuBHaJIbHAs1). XMMHUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMUHBIM Kilaccam
HEOPTaHUYECKUX COCAUHEHUM, FTeHeTUYECKasl CBsI3b HEOPraHUUECKUX BEIIECTB.

Knaccudukanus XuMHUUEeCKUX peakiuid Mo pa3duyHbIM MpU3HaKaM (10 YUCIy U
COCTaBY YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3G (EKTy, M0 U3MEHEHUIO
CTENECHEN OKHUCICHUS XUMHUUYECKHUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacTHIO
KaTajau3aropa). DK30- U SHJI0TEPMUUECKUE peaKIIUU. TepMOXUMUYECKUE YPABHEHHUS.

[lonsitue o ckopocTn Xxumuueckoi peakuuu. [lonsitTue 006 00paTUMBIX W
HEOOpaTUMBIX XHUMHUYECKMX peakinusx. [loHATHE O TOMOTeHHBIX U TETEPOrCHHBIX
peakuusax. [loHsTHEe 0 XUMHUYECKOM paBHOBecHMU. CMEIIEHHE XMMUYECKOTO PABHOBECHSI.
@DakTOphl, BIUAIOIIME HA CKOPOCTh XMMHUYECKON PEAKIUU M TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKUCANTETbHO-BOCCTAHOBHUTENIBHBIC peakuuu, AIEKTPOHHBII Oastanc
OKHCJIUTEIIbHO-BOCCTAHOBUTENIbHON peakiuu. COCTaBJI€HUE YpPaBHEHUM OKHUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCTIOIBb30BAaHUEM METO 1A JIEKTPOHHOIO OasaHca.

Teopus BIAEKTPOJIUTUYECKON NUCCOUMALMU. DJICKTPOJIUTHYECKAS THUCCOLMALINS.
DJIEKTPOJIUTHI U HEAJIEKTPOIUThL. KaTnoHbI, aHMOHBI. MEeXaHU3M IMCCOLUAIINU BEILIECTB C
pa3IMYHBIMU BUJIaMU XUMUYecKoi cBs3u. [lonsTue o crenenu aqucconuanuu. CUIbHbBIE U
cia0ble JIEKTPOIUTHI.

Peakuun monHoro oOMmeHa. YcCJIOBHS MPOTEKaHUS PEAKIUMM MOHHOTO OOMEHa [0
koHUA. [loHBIE U COKpall€EHHBIE MOHHBIC YPAaBHEHHS peakuuid. XUMHYECKHE CBOMCTBA
KHCIIOT, OCHOBAaHMM W COJEl B CBETE TMPEIACTABICHUNH 00 DJICKTPOIUTUUECCKOMN
nuccouuanuu. Cpena pactBopa. KauecTBeHHbIE pEAaKIIMU Ha KATUOHBI M AHUOHBI: XJIOPH/I-
, Opomu-, monua-, cynbdar-, kKapOoHaT-, CUIUKAT-, PocdaT- aHUOHBI; TUIPOKCU-UOHBI;
KaTHOHBI aMMOHHUS, MarHus, Kajablius, alFlOMUHUA, kene3a (2+) u (3+), menu (2+), nMHKa,
MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpaX.

XUMUYECKUM DKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTAJUTMYECKUX
PEHIETOK HEOPraHWYECKUX BEIIECTB — METAIOB M HeMEeTauioB (rpadgura U ajimMasa),
CJIOXKHBIX BEIIECTB (XJIOpUAa HATpHs); HCCIEIOBAHUE 3aBUCUMOCTH  CKOPOCTH
XUMHYECKOM peaklMd OT BO3JEHUCTBUS  PA3NUYHBIX  (PAaKTOPOB;  HMCCIIEOBAHUE
AIIEKTPOIPOBOJIHOCTU PACTBOPOB BELIECTB, MPOIECCAa AUCCOLMALMU KHUCIOT, IIEJIIOYEH U



cojeii  (BO3MOXXHO  HUCIOJB30BaHWE  BUJEOMATEPUANIOB);  IPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIONINX TMPU3HAKK MPOTEKAHMUSI PEaKIMii HMOHHOro oOmeHa (0Opa3oBaHUE
0CaJlKa, BbIIEJIEHUE Tra3a, OOpa30BaHHE BObBI); OIBITOB, WLIIOCTPUPYIOMIMX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pE€aKUUH  (TOpPEHHE, PpPEaKUUu  Pa3I0KEHUs,
COEIMHEHHMS); pAacCllO3HABaHUE HEOPraHMYECKUX BEIIECTB C MOMOUIBI0 KadyeCTBEHHBIX
peakluii Ha NOHBI;, pEHIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeramibl 1 ux coequHeHus

O6mas xapakrepuctuka ragoreHoB. OcoOEHHOCTU CTPOCHUS aTOMOB, XapaKTEepHbIE
creneHu okucienus. CtpoeHue u GpU3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA MpUMepe Xjlopa (B3auMOIeCTBHE C METalIaMH, HEeMeTaJlJIaMU
— BOJOPOJIOM U KHUCIOpoAOM, Iienodyamu). XiopoBogopona. ConsiHas KHUCIOTa,
XUMHUYECKUE CBOMCTBA, MOJMyYECHHUE, IPUMEHEHHUE. [[elicTBHE XJI0pa U XJIOPOBOAOPOJA Ha
OpraHu3M yejoBeKa. BaxkHeline XJI0pHIbl U UX HAXOKJICHHUE B IPUPO/IE.

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB
KHCJIOPOJa U cepbl. XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Ctpoenne M (U3HUECKHE CBOICTBA MPOCTBIX BEIIECTB — KHUCIOPOJA MU CEpHI.
AnnoTponHble MOAM(DUKALMH KUCIOpPOAAa U cepbl. XUMHUYECKHE CBONCTBA CEpPBI
(B3aMMOJENCTBUE C HEMETallaMH — BOJOPOJIOM M  KHUCJIOPOJIOM, METaJlIaMH,
KOHIICHTPUPOBAHHBIMU a30THOM H cepHOM Kkucioramu). CepoBOIOPON: CTPOCHUE,
(¢u3MYeCKue W XHMMHUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA).
Oxcupl ceppl Kak MPeCTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIIOTa: (PU3HYECKUe U
XUMUYECKHEe CBoMcTBa (00mue u crienuduueckue). Col cepHOM KUCIOTHI, KAYeCTBEHHAS
peakuusi Ha cynbdar-uoH. CepHucras KHCIOTa. XUMHUYECKHE pEaKIUH, JISKallue B
OCHOBE NMPOMBIIUIEHHOTO Crloco0a MoJlyuyeHus: cepHoi kucinoTel. HaxoxaeHue cepsl u eé
coeauHeHU B mpupojge. IlpuMeHeHHWe cepbl M €€ COeAMHEHWH B OBITY U B
IPOMBIIUIEHHOCTH. XUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLEH Cpeabl COEAUHEHUSIMH CEPbI
(KUCJIOTHBIE TOXIH, 3arpA3HEHUE BO3/IyXa U BOAOEMOB), CIOCOOBI €T0 MPEJOTBPALLECHUS.

OO6mas xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOECHHSI aTOMOB
azota u (pocdopa, xapakTepHbIEC CTETICHU OKUCIICHUS.

A30T, pacmpocTpaHeHHe B MOpuUpoje, (U3NUecKue U XUMHYECKHE CBOMCTBa
(B3aMMOJEHCTBUE C METaJIaMd M HEMeTalllaMHh - KHUCJIOpPOJAOM U  BOJOPOIOM).
Kpyrosopor azora B mnpupoje. Ammuak: (U3MUYECKHE M XUMHUYECKHE CBOMCTBa
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), MmojyyeHue u npumeHenue. Comnu
aMMOHUS: COCTaB, (U3NYECKUE U XMMHUECKHE CBOMCTBA (pa3iiodKeHUE, B3aUMOJCHCTBHE
CcO mejodamu), npumeHeHue. KauecTBeHHas peaklusi Ha HOHbI aMMOHUA. A30THas
KHCIoTa, € (¢U3MYeCKHe M XUMHUYECKHE CBOHCTBa (00mme u crenudpuyecKue),
nonyuenue. Hutpatel (pasznoxenue). Azotucrtas kuciora. Vcnosib3oBaHHE HUTPATOB U
coJiei aMMOHHMSI B KadeCTBE MHUHEPAIbHBIX YI0OpeHHUHA. XUMHUYECKOE 3arps3HEHUE
OKpPY’KaroIlled Cpelpl COCIAUHEHUAMH a30Ta (KUCIOTHBIE NOKIW, 3arpsi3HEHHE BO31yXa,
MOYBBI U BOJOEMOB).

®ochop, amnorponHsie Moaudukauu QGocdopa, (U3MUECKUE U XHUMUYECKHE
CBOMCTBa (B3aUMOJICHCTBUE C METANIAMH, HEMETAJIJIaMU, KOHIEHTPUPOBAHHBIMU a30THOM
u cepHoit kucinoramu). Oxcun pocdopa (V), oprodhochopHas kuciaoTa: GuznyecKue u
XUMHUYECKUE CBOMCTBA, mosydyeHue. [loHarue o MUHepanbHBIX YAOOPEHUSAX: HUTPATHI U



docdatel. TloHsarre o0 KOMIUIEKCHBIX yaoOpeHusx. OOmas xapakTepUCTHKA 3JIEMEHTOB
[VA-rpynnel. OcoOeHHOCTH CTPOECHHSI aTOMOB yTIiepojia U KpeMHus. BalleHTHOCTh u
XapaKTEpHbIE CTEIEHH OKHUCJIEHUS aTOMOB yIJiepoJa M KpeMHHus. PacmpoctpaneHue
yIaepojia B MPUPOJE, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.

VYrnepon, amnotponHsle Moaupukamuu (Tpadur, anmasz), QuMUecKue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJCHCTBUE C METaNIaMH, HEMETAJNIAMH,
KOHIICHTPUPOBAHHBIMM a30THOW M CepHOM Kuciotamu). Axacopomus. Kpyrosopot
yraepoaa B mpupoge. OKcuasl yriepoja, ux (U3MYECKHe M XUMHUYECKHUE CBOWCTBA,
MOJIy4eHHUE U MPUMEHEHHE, IEHCTBUE Ha OPTraHr3M YellOBeKa. DKOJIOTMYEeCKUE TPOOIEeMBbl,
cBs3aHHble C¢ okcuaoM yriepoaa(lV); rumore3a rno0anbHOTO MOTEIUICHHS KIMMAaTa;
NapHUKOBBIN 3(dekT. YroapHas KHUCIOTa U €€ COJM, UX (PU3NYECKHEe U XUMHUYECKUE
CBOMCTBa, TMOJIydeHHWE M TnpuMeHeHHe. KauecTBeHHass peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH M CEJIbCKOM
XO3SUCTBE.

O6mume mnpencrtaBiaeHUss 00 OCOOEHHOCTSX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHMI yrieposaa (Ha mpuMepe MeTaHa, STUJIEHA, 3TaHOJa, YKCYCHOM KHCIOThL. WX
cocTaB U xuMmHuueckoe crpoenue. Knaccupukauus oprannueckux BemiectB. llonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OENKax, YrJeBOJaxX — U UX POJIM B JKU3HU
yesnoBeka. MaTtepuanbHOE €IMHCTBO OPraHWMYECKUX U HEOPTaHUYECKUX COESIUHEHUM.

Kpemnuii, ero pusnueckue u XMMUYECKHE CBOMCTBA (HA MPUMEPE B3aUMOACHCTBUS
C MEeTaJulaMM ¥ HEMEeTaJUlaMH), MojJydyeHue u npumeHeHue. CoeauHEHUs KpEeMHHs B
npupoae. O6mue mpeacraBieHuss o0 okcune kpemuus (IV) U KpeMHHEBOM KuCTOTE.
Cunukartpl, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA, MOJyYCHUE W MPUMEHEHHE B OBITY,
MIPOMBITIUICHHOCTH (B MEIUIIMHCKOM, AJIEKTPOHHOM, CTPOUTENBbHON U 1p.). Baxkneitmue
CTpPOUTETBHBIE MAaTEPHAIIBI: KEPAMHUKa, CTEKJIO, IIEMEHT, O€TOH, *Kene300eToH. [IpobieMbl
0€30MacHOr0 UCTIOIB30BAHMS CTPOUTEIBHBIX MAaTEPUATIOB B TTIOBCEAHEBHOM JKU3HU.

XVMMHUYECKUN OSKCIEPUMEHT: H3y4YeHHE OOpas3IlOB HEOPTaHMYECKUX BEIECTB,
CBOWCTB COJISSHOM KHCJIOTBI; MPOBEJACHUE KAYECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U
HaONIOZAEHUE TPU3HAKOB UX MPOTEKAHUS; OMNBITHI, OTpa)kawliue (QU3nyeckue u
XUMUYECKHE CBOMCTBA TaJOT€HOB W HUX COEIMHEHHH (BO3MOXHO MCIOJIb30BAaHUE
BHUJICOMATEPHUAIOB);  O3HAKOMJIEHHE C  oOpa3laMu  XJOPUAOB  (TalOr€HUJIOB);
O03HAKOMJIEHHE ¢ oOpa3lamMu cepbl U €€ COCIMHEHHUSIMHU (BO3MOXHO HCIOIb30BAHHE
BHUJICOMATEpHUAIOB); HaOMIOJACHUE TMpollecca OOYriauMBaHUs caxapa Toj JeHCTBUEM
KOHLIEHTPUPOBAHHON CEpHON KHUCIOTHI; U3yYeHHE XMMHUYECKUX CBOMCTB pa3z0aBiIECHHOMN
CEpPHOM KUCIIOTHI, MPOBEJCHNE KAYECTBEHHON peakKIuu Ha Cyiah(}aT-uoH M HaOII0JcHUE
mpu3HaKa e€ MPOTEeKaHus;, O3HAKOMJICHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, pocdopa u
UX COCIMHEHUI (BO3MOXKHO WCIIOIh30BAaHHE BUCOMATEPHAIOB), OOpa3llaMi a30THBIX U
dbochopHBIX yAOOpEeHUH; TOJydYeHHE aMMHaKa M W3Y4YEHHE €T0 CBOWMCTB; MPOBEICHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHUS M (ocdaT-uoH U U3ydeHUE MPU3HAKOB UX
MIPOTEKAaHUS, B3aUMOJCHCTBUE KOHUCHTPUPOBAHHOM a30THOM KHCIOTBI C MEIbIO
(BO3MOKHO HCITOJIb30BAHME BHJIEOMATEPUAJIOB); U3YyUYECHHUE MOJENEeH KPUCTATUTMUYECKUX
peméTok anmasza, rpaduTa; O3HAKOMJIEHHE C MPOLIECCOM aacOpOLMHM PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIVIEM MW  YCTPOWCTBOM MPOTHMBOrasa; MOJy4YEeHHE
YTJEKHUCIIOro Tra3a U M3y4YeHHE €ro CBOWCTB; MPOBEJIEHHE KAueCTBEHHBIX PEaKIMi Ha
KapOOHaT- ¥ CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB MX MPOTEKAHMS; O3HAKOMIICHHE C



HpOI[YKIIPICﬁ CUJIMKAaTHOM IMPOMBIINIJICHHOCTHU, PCIICHUC OKCIICPHUMCHTAJBHBIX 3ada4d I10
TeMe «BakHeHIe HeMeTaIbl MU UX COCIUHEHUS.

MeTtamibl U BX COSTUHEHUS

OO0mas XxapakTepucTUKa XMMUUYECKUX AJIEMEHTOB — METAaJUIOB Ha OCHOBAaHUM HX
nonoxenusa B Ilepuonnueckon cucrteMe xumudeckux anemeHtoB /1. M. MenneneeBa u
ctpoeHust atoMoB. CTpoeHue MeTaoB. MeTaminyeckass CBSI3b UM MeETaJuIM4ecKas
KpUCTAJUIMYECKasi pemeTKa. OJIEKTPOXUMHUYECKUN psii HaANpSHKEHUA  METasUIoB.
duznyeckue M XUMHYECKHE CBOMCTBA META/UIOB (B3aMMOJCHCTBHE C KHCJIOPOIOM,
BOJIOM, kuciotamu). OOmme crnocoObl MojydeHus MeTauioB. [loHsATHE O KOppoO3uuU
METaJJIOB, OCHOBHBIC CIOCOOBI 3amUThl MX OT Koppo3u. CruiaBbl (CTajib, YYTYH,
JTIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY M IPOMBIIILICHHOCTH.

[IlemoyHble MeETAJUIBL: TMOJIO)KEHHUE B llepruogmyeckor CUCTEME XHUMHUYECKUX
sanemeHTOB J[. 1. MenaeneeBa; ctpoenue aroMoB. Haxoxaenue B npupoje. Ouzndeckue
U XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaimus). OKCUIbI U TUAPOKCHUIBI HATPUS U
kanus. [[puMeHeHne menoYHbIX METAJUIOB U KX COCIMHEHHUI.

[I{erouyHO3E€MENBHBIE METAIUIBI MATHUM M KAJIBIUMI: MOJ0KEeHUE B llepnoanueckon
CUCTEME XMMHYECKUX 31eMeHTOB [[. 1. MeHeneeBa; cTpoeHHE UX aTOMOB; HAXOXKICHUE
B Ipupone. Pu3nyeckue M XMMHYECKHME CBOWCTBA MarHus W Kauplusa. BaxnHenmme
COCAMHEHUS Kanblusi (OKCUJ, TUAPOKCUM, cojin). JKECTKOCTh BOJABI M CHOCOOBI €€
YCTpaHECHUS.

AJroMuHUN: TiosioxkeHue B [leproandeckoi cucreme XuMru4eckux anemMenToB 1. U.
MeHzeneeBa; CTpOEHHE aTOMa; HAXOXKJICHHUE B MNpUpojie. PU3UYECKUE U XUMHUUYECKHUE
CBOMCTBA aTFOMUHUSA. AM(pOTEPHBIC CBOMCTBA OKCHAA M THAPOKCHIA ATFOMUHHUS.

Kenezo: mnosoxenne B Ilepuonmyeckord CUCTEME XHUMHUYECKUX JJIEMEHTOB
. . MenaeneeBa; CTpOEHHME aTOMa; HAaXOXIE€HUE B mpupoje. DPusnyeckue U
XMMHUYECKHE CBOMCTBaA keje3a (B3aMMOJICMCTBUE C METalaMU, KHUCIOTaMU U COJISIMU).
Oxcuasl, ruapokcuasl v conu xenesa(ll) u sxxeneza(Ill): cocras, cBOICTBA U MOTYyUYCHHE.

XUMUYECKHUIN SKCIIEPUMEHT: 03HAKOMJICHHE C 00pasiiaMu METaJIOB M CIUIaBOB, UX
(bU3NYECKUMU CBONCTBAMH; HM3Y4YEHUE PE3YJbTATOB KOPPO3UU METAUIOB (BO3MOXKHO
WCIIOJIB30BaHUE BUJICOMATEPHUAIIOB), OCOOCHHOCTEN B3aMMOJACHCTBUS OKCHJA KAJIbIUS U
HATpHUs C BOJAOU (BO3MOYXXHO HCIIOJB30BAaHUE BUIECOMATEPHUAJIOB); UCCIIEIOBAHUE CBOMCTB
KECTKOM BOJIBI; MpoIlecca TOPEHUs jKejne3a B KUCIopoje (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEPUAIIOB); TIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (Mar”us,
Kanmplus, amoMmuHus, 1wHKa, >kene3a(ll) u sxemesa(Ill), memu(Il)); nHabmrogeHwe u
OIMCaHUE TIPOIECCOB OKpalllMBaHWs IUJIAMEHU HWOHAMHU HATpHUs, Kadusg W KaJbIUs
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHANIOB); HCCIICIOBAaHUE aM(OTEPHBIX CBOMCTB
TUJIPOKCHAA ATIOMHHUS W THUIPOKCHJIA IIUHKA; PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7ay 1o
TeMe « BaxxHenmme MeTaJuibl U UX COCTMHECHUSD).

XUMHs ¥ OKpYyXKarolias cpeaa

Hosrie Matepuansl u TexHonoruu. Beuecrsa u Mmatepuaisl B IOBCEAHEBHOMN KU3HU
yeJoBeKa. XHUMUs U 310pOBbE. be3omacHoe HCIOJIb30BaHUE BEILIECTB U XMMHUYECKUX
peakuuii B ObITy. IlepBas momole IpU XUMHUYECKMX 0XKOrax M OTpaBieHUsX. OCHOBBI
HKOJIOTUYECKON I'PAMOTHOCTH.



XVMMHUYECKOE 3arpsi3HEHUE OKpyKaroued cpeabl (MpeaesbHas —JOMyCcTUMAast
koHueHTpanus BemecTB — [1JIK). Ponb xumun B peliieHun 3K0JI0rHYeCKUX IpooieMm.

[IpuponHble WCTOYHUKU YIJIEBOAOPOJOB (Yroib, MPHUPOAHBIN Ta3, HePTH),
IPOAYKTHI UX NIEpepaboTKH, UX POJIb B OBITY M MIPOMBIIIIEHHOCTH.

XHUMHUYECKUN 3KCHEPUMEHT: HM3y4YE€HHE OOpas3llOB MAaTE€pUalOB (CTEKJIO, CILJIABbI
METaJUIOB, OJIUMEPHBIE MaTEPUAJIbI).

IIpumepHbIe OcHoBHoOeE coepxxaHue OcHoBHBIE BHABI JeITEJILHOCTH
TEMBI, o0yuaroumuxcst
PacCKpbIBAKOIIH
€ JTaHHbIH
pasneJ
NMPOrpaMmblI,
H KOJINYECTBO
JacoB,
OTBOJMMOE HA
HUX U3yYeHHue

Pa3nen 1. BemecTBO 1 XMMU4YeCcKHe PeaKIUU

IloBTopenue wu | Ilepuonmyeckuit 3aKOH. XapakTepus3oBaTb  XHUMHYECKHUE  DJIEMEHTHI
yriyoJenune Ilepuonnueckas CHUCTEMa | MEPBBIX TPEX MEPUOIOB, KAIUS U KAJIbLIUS 110
3HAHUH XUMUYECKHUX 3JIEMEHTOB | UX MNOJoXeHHto B [lepmonnueckoii cucreme
OCHOBHBIX . . Menneneena. Crpoenue | JI. 1. MenaeneeBa ¢ OIopoii Ha anropuTM.

pa3zaesioB aTOMOB. 3aKOHOMEPHOCTH B KnaccuduuupoBaTh " Ha3bIBATh

Kypca 8 kj1acca | UBMEHEHUM CBOWCTB XMMHUYECKHMX | HEOPTAHMYECKHE  BEIIECTBA  HM3YYEHHBIX
AJIEMEHTOB NEPBBIX TPEX MEPHOJOB, | KIACCOB C ONOPOM Ha cXeMy, TaOnuIy
KaJus, KaJIbIUs u UX | PACTBOPUMOCTH.

COCIMHEHUI B COOTBETCTBMM C ONMCHIBaTh OOIIME XMMHUYECKHE CBOMCTBa

IMOJIOKCHUEM 9JICMCHTOB B | BCHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKIAATH
HepHOHquCKOﬁ CUCTEMC 1 | CBOMCTBaA npuMepamu MOJICKYJIAPHBIX
CTPOCHUCM UX aTOMOB. ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKL{I/Iﬁ C OHOpOI>'I

Knaccudukanus ©u HOMEHKIATypa | Ha CXEMy.

HEOPTaHUYCCKUX BCIICCTB DHpCI[eJ'IHTI) BHU/[ XUMHUYECKON CBSI3M W THII
(MeXayHa-poAHas U TPUBUAIbHAA). | KPUCTAJUIMUECKONM pPEIIETKH BElIecTBa C
XUMUYECKUE CBOWMCTBA BEIIECTB, | OMOPOI HA CXEMY.

OTHOCAIIMUXCA K pa3JIMYHBIM KilacCcaM HpOFHOSHpOBaTB CBOMCTBA BCIICCTB B
HEOPraHWYECKUX COCAMHEHUM, WX | 3aBUCUMOCTH OT HX CTPOCHHMS  IIOCIE

TCHCTUYCCKas CBA3b | IPCABAPUTCIIBHOT'O pa36opa.
HCOPTaHNYCCKUX BCIICCTB. BBICTpaI/IBaTB paBBépHyTBIC IIUCBMCHHBIC U
CTpOCHI/IC BCIICCTBA: BUIBI | YCTHBIC OTBCTHI C OHOpOfI Ha

XUMUYECKOW  CBS3M U THUNBI | MHQOPMAIUIO W3 YYeOHWKA U CIPABOYHBIX
KPHUCTAJUIMYECKUX pPELIETOK. | MAaTepUAJIOB, rpaMOTHO HCITOJIB30BaTh
3aBUCUMOCTh CBOMCTB BEIIECTB OT | M3yYCHHBIM MOHATHIHBIN anmapar Kypca
UX CTPOECHUS. XHAMUHU.

Acrionb30BaTh TPHU BBHIMOTHEHUH Y4YEOHBIX

3alaHMi U B TPOLIECCE MCCIEI0BATEIbCKON




JACATCIIbHOCTH

JIUTEpaTypy
CIIPaBOYHbBIC

HAyYHO-TIONYJISPHYIO
XUMHUYECKOTO  COJIepKaHus,

pecypchl
HuTepHeTa o1 pyKOBOJICTBOM I€/Iarora.

MaTepualsbl,

Tema 1.
OcHoOBHBIE
3aKOHOMEPHOCT

U XHMHYECKHX
peakuuii

Knaccudukanus XUMHUYECKHX
peakuuil Mo Pa3IMYHBbIM MPU3HAKAM
(Mo 4ymuCIly U COCTaBy y4YacCTBYIOILUX
B pEaKIMM BEIIECTB, 10 TEIUIOBOMY

3¢ dexTy, Mo M3MEHEHUIO CTeleHen

OKHCIICHHUSI XMMUYECKHX 3JICMEHTOB,
no 0o0paTMMOCTH, IO  YYaCTHUIO
KaTajiu3aTopa).

DK30- U SHJAOTEPMUUYECKUE PEAKIIUH,
TEPMOXUMHUYECKHE ypaBHEHHUSI.
[IonATHE O CKOPOCTH XMMHYECKOU
peakiyn. [ToHATHE O TOMOTEHHBIX H
reTeporeHHbIx peakiusax. llonsTue
00 00paTUMBbIX

U HEoOpaTHUMBbIX XUMUYECKUX
peakuusax. [loHarue o XumMHUYECKOM
paBHOBecuH. DaKTOpHI, BIHSIONINE
Ha CKOPOCTh XMMUYECKOH peakiuu u
MIOJIOKECHHE XUMHAYECKOTO
paBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakiuu  (QNEKTPOHHBIA  OamaHc
OKHCITUTEIbHO-BOCCTAHOBUTEILHON

peakiun).

PacKpbIBaTh CMBICI HM3Y4a€MbIX IIOHITUH H
MPUMEHATh 3TU TOHATHS TMPU OMNUCAHUH
CBOMCTB BEILIECTB U UX IIPEBPALLECHUMN.
KnaccuuuupoBaTh XUMHUYECKHE PEAKIUU TI0
Pa3IMYHBIM MPU3HAKAM.

Y cTaHaBiIuBaTh
XHUMHYECKOU

3aBUCUMOCTbD CKOpPOCTHU
Pa3JIMIHBIX

CbaKTOPOB noa pyKoBOACTBOM YUHUTCIIA.

peakiuu  OT
[IporHO3UpPOBAaTH BO3MOXKHOCTH IPOTCKAHHS
XUMHYECKUX TIPEBPAIICHUA B Pa3IUIHBIX
YCIIOBHSX TIOCIIE TIPEABAPUTEIHHON pabOTHI.
OnpenensiTh OKUCIUTEIb U BOCCTAHOBUTEIb B
OBP.

COCTaBIATh DJIEKTPOHHBIN OalaHC peakIuu.
[Ipou3BOAUTH BBIYUCIEHUS MO XUMHYECKUM
YpaBHEHUSIM T10 alITOPUTMY.

BricTpanBaTh pPa3BEPHYTHIC TNHCHMECHHBIE U
YCTHBIE OTBETHI ¢ OTIOPO Ha WH(GOPMAITHIO U3
y4eOHMKA W

CITPpaBOYHBIX MaTcpHraiosB,

rpaMOTHO HCIIOJIb30BATh W3y4YEHHBIN
MOHATUMHBIN amnmapar Kypca XUMHUHU IIOCIIE
[IPEABAPUTEIILHOIO CTPYKTYPUPOBAHUSA
Marepuana.

Hcnonb30BaTe NpU  BHIOJIHEHUH Y4EOHBIX

3aJaHuil U B rmpomnecce HCCIIeI0BaTEIbCKOM

JIEATETbHOCTH Hay4HO-TTONYJIIPHYIO
JUTEpPaTypy  XHMHYECKOTO  COJEp>KAHMS,
CIIpaBOYHBIE MaTepuaibl, pecypcebl
WNHTepnera  mocine KOHCYJIBTAIlK c

ncaarorom.




2.
DIEeKTPOJIUTHY
eckas

Tema

JUCCOLMAIUSA.
XuMu4yecKune
peakiumn B
pacTBopax

Teopus BJIEKTPOJIUTHYECKOMN
JIUCCOIMAlUA.  DJIGKTPOJIUTHI U
HEAJIEKTPOJIUTHl. KaTHOHBI, aHHOHBI.
MexaHHu3M JHUCCOLMAIMH BEIIECTB C
pPa3IMYHBIMU BHJIAMH XUMHUYECKOU
cBs3u. CreneHb — JUCCOIHMAINM.
CunpHbIC U ca0bIe JIEKTPOIIUTHI.

Peaknyu noHHOTO OOMEHa, YCIIOBUS

uX nporekanus. Monnsle ypaBHeHUs

peaKkIui.

XUMHYECKHE  CBOHCTBA  KHCIOT,
OCHOBaHMHA HM CcoOJIed B  CBETE
MIpeICTaBICHUNA 00
AJEKTPOJIMTUYECKON  AUCCOIUAIUH.
Cpena  pactBopa. Ilonsitme o

TUAPOJIN3E COJIEH.
KauecTBennnie PCaKMu Ha KaTHOHBbI

U aHHOHBI XJIOpUI-, Opomu,
HO3HUI-, cynbdart-, KapOoHaT-,
cunukart-pocdar- AQHUOHBI,
THUAPOKCHUI-HOHBI KaTHOHBI
aMMOHHUS, MarHus, KaJIbIHs,

aIIOMMHUS, Keneza 2+, 3+ , [UHKa,
MPUCYTCTBYIOIIHE B
pacTBopax..

BOJIHBIX

PacKpbIBaTh CMBICI HM3Y4a€MbIX ITOHATHM, a
TaK)K€ CMBICII TEOPUU BJIEKTPOIUTHUECKOM
JUCCOLIMAIIMYU C OMOPOil Ha CXEMBI.

OOBACHATH MIPUYMHBI
HOCTU BOJHBIX pAacTBOPOB C

AIIEKTPONPOBO/I-
ITOMOIIILIO
rejarora.
:OCTaBHHTB ypaBHeHI/ISI Jucconanuu KHCIIOT,
[Ieao4ei U CoJIeH, TTOJTHBIE
)41 COKpaH_IéHHBIe HNOHHBIC ypaBHCHI/ISI
XUMHUYECKUX PEAKIIMid HOHHOTO OOMEHa.

HJ’IaHI/IpOBaTB N OCYHICCTBJIATH Ha ITPAKTHUKE

XUMUYECKAE  DKCIIEPUMEHTBI,  IPOBOJUTH
HaOJIIOIeHN, JenaTh BBIBOJIBI o
pe3yibTaTamMm IKCIIEPUMEHTA IIOCIIE

npeIBapUTEIbHON PaOOTHI.

CnenoBaTh IpaBwiiaM 0Oe30IIacHOW paboThl B
nabopaTopuu npu WCIIOJIb30BAHUH
XMMHYECKOH TOCYAbl M O00OpYIOBaHHS I0J
KOHTPOJIEM I1€/1arora.

(IpOM3BOIUTH BBIYHCICHUS I10 XUMHYECKUM
YpaBHEHUSIM.

BeicTpanBaTh pa3BEPHYTHIE IUCHMEHHBIE H
YCTHBIE OTBETHI C OMOPOH HA HH(POPMAITHIO U3
ydeOHMKA W

CITPpaBOYHBIX MaTcpuraiosB,

rpaMOTHO HCIIOJIb30BATh H3y4YEHHBIN
MOHATUMHBIN anmapar Kypca XUMHUHU II0CIIe
[IPEABAPUTEIILHOTO CTPYKTYPUPOBAHUSA
Marepuana.

Mcnonb30BaTh MpH  BBHINOJHEHUHM Y4E€OHBIX

3aJJaHdil U B rmpomnecce HCCIIeI0BaTEIbCKOM

JIEATEITbHOCTH Hay4HO-TTONYJIIPHYIO
JUTEpPaTypy  XHUMHYECKOTO  COJEp>KaHMS,
CIIpaBOYHBIE MaTepuaibl, pecypcsl
WNHTepnera  mocine KOHCYJIBTAIlK c
[1eJarorom.

Pa3zgen 2. HeMeTaJJIBI M X COCIUHEHUSA




Tema 3. O6mas
XapaKTepuCTH
Ka XHMHYeCKHX
3JIeMEHTOB
VIIA-rpynnbl.
I'anorennl

OOmast XxapaKkTEepUCTHKA TaJIOTECHOB.
OcoOCHHOCTH ~ CTPOCHHS
ATHX DJIEMEHTOB, XapaKTEpHBIC IS
HUX CTeleHu okucieHus. CTpoeHue
U (U3NYECKHUE CBOWCTBA TPOCTHIX

aTOMOB

BEILIECTB — rajIOr€HOB. XUMHUYECKUE

CBOWCTBA Ha MPUMEPE  XJOpa
(B3auMoOJielicTBHE C  MeTaJlJlaMHu,
HeMeTaJUIaMU (BoopooM u
KHCJIOPOJIOM), IeJI0YaMH ).

XnopoBogopoa. CosisgHasi KHCIOTAa,
XUMHUYECKHE CBOMCTBA, IOJIYYCHHE,
IIpUMEHEHHE. KauecTBenusnle

pCaKknu Ha TaJIOr€HU/-UOHHI.
[elictBue xJjopa U XJIOpPOBOIOPOAA

Ha OpPraHu3M 4elioBeka. Baxxnenue

DOBsIcHATE  0OOIMeE

CBOICTB

3aKOHOMCPHOCTHU B

U3MCHECHUH HEMETAJUIOB M HX
COC/IMHCHUH B TIpelieNiaX MaJIbIX IEPUOJIOB U
TJIAaBHBIX ToArpymn [leproandyeckoi CHCTEMBI
XHUMHUYECKUX 3JIEMEHTOB C YYETOM CTPOCHUS
UX aTOMOB C HCIIOJIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh (HU3NYECKHE U XUMHYECKHE
CBOICTBA NIPOCTHIX BEUIECTB TaJIOTEHOB (Ha
puMepe XJopa) u

(XJI0poBOAOPOIA, XJIOPHIA HATPHS), CIIOCOOBI

UX TOJIyYeHHs], MPUMCHEHHE M 3HAYCHHE B

npupoae U

CJIIOXKHBIX  BCIICCTB

XKU3HM  4YeJOoBeKa  Iociie
CTPYKTYPHUPOBaHUS MaTepuana.

OnpenensTh TaJOreHUI-UOHbI B pacTBOpPE C
UCTIOJB30BaHUEM TaOmuipl  "XapaKkTepHble

peaKiy Ha aHUOHBI".

XJOpUIBl W HX HaxoxJeHue B [l1aHMpoBaTh M OCYIIECTBIATH Ha IPAKTHKE
pUpoJe. XMUMHYECKHE  SKCIIEPUMEHTBI,  MPOBOAUTH
HaOII0/ICHHUS, J1eJ1aTh BBIBOJIBI IO PE3YJIbTaTaM
HKCIIEPUMEHTA  IOCJ€  HpPEeABAPUTEIILHON
paboThL.
Tema 4. Oomas | O0mas xapakTEpPUCTHKA 3JIEMEHTOB JOBICHSTH obmue 3aKOHOMEPHOCTH
xapakrepuctu | VIA-rpynmsl. OcoOeHHOCTH | B U3MEHEHUHU CBOMCTB  3JeMeHTOB  VIA-
Ka XUMHYECKHX | CTPDOCHHUSI aTOMOB STHX JJIEMEHTOB, | TPYIIIBI u ux COeIMHEHUH
3JIeMEHTOB XapaKkTepHble [UIsI HHUX CTENEeHM | C yYETOM CTPOEHHUS MX aTOMOB C OMOpPOW Ha
VIA-rpynmnsl. okucnenus. CTpoeHue u GuU3N4YecKue  cxemy "N3meHeHne paanycoB B
Cepa u eé  cBOMCTBA MPOCTBIX  BEUIECTB — | MOATpyMNIax'.
COCIUHECHHSA KHCII0pOoJia " cepbl. XapakTepu30BaTh ¢buznyeckue
ANnoTpOIHBIE MOJU(UKAIMK | U XUMHUYECKHE CBOICTBAa MPOCTOr0 BEIIECTBA
KHCIIOpo/la U cephl. XHUMHMUYECKHE | cepbl W €€ COeAMHEHUH (cepoBoaOpoja,

CBOICTBa cepbl. B3ammoneiicTBue c
HEMeTaJUlaMM -  BOJOPOJAOM U
KHCIIOPOJIOM, MeTaJlJIaMH,
KOHILICHTPUPOBAaHHBIMM ~ a30THOM U
cepHoil kucinoramu. CepoBoIOpON,

cTpoeHue, puznyeckue

OKCHUJIOB CEpbl, CEPHOI KUCIIOTHI, CyIb(}aToB),
CIoCcoObI X




U XUMUYECKHE CBOMCTBA (KUCIOTHBIE

U BOCCTaHOBHTENbHBIC). OKCHIIBI
cepbl KaK [peICTABUTEIIN
KHCJIOTHBIX ~ OKCH/IOB. CepHast
KUCIIOTa, GU3NUSCKHE U XUMHUCCKHE
CBOICTBa (oOrmme Kak
Ope/CTaBUTENSl  Kjacca  KUCIOT
U crienu(uIecKue), NIPUMEHECHUE.

CepHucras KUcjaoTa.

XYUMUYECKUE pEakiuu, JeKallue B
OCHOBE TPOMBILIUIEHHOTO croco0a
MOJTy4YCHUS cepHOM
Amnmapartbl U TpPOTEKAIoUIMe B HHUX

KHCJIOTBI.

IIPOLIECCHI
MIPOU3BOJICTBA CEPHOU KHUCIIOTHI).

(Ha mpumepe

Conu CepHOM KHUCIIOTHI,
KaueCTBCHHAsI peakius Ha cyibdar-
HOH.

Haxoxnenue cepbl u €€ coeIMHEHUI
B MPUPOJIE. XumMuaeckoe
3arpsi3HEHUE OKpYXaroled cpeabl

COCIMHEHUSIMU  Ccepbl  (KUCIIOTHBIE

A0XKIU, 3arpia3HeHuc BO3AyXa U
BO/IOEMOB), CHOCOObI ero
pEeNOTBPALLECHUS.

HONy4YCHUs, THPUMEHCHWE H  3HAYCHHE
B IIPHPOJIC M XXKM3HHU YEJOBEKa C OMOpOH Ha
CXEeMYy U IUIaH.

OnpenensiTb HaJIM4YKe Cynb(aT-nOHOB
B pacTBope.

OOBSICHATH CYLIHOCTb 3KOJIOTUYECKUX
npobieM, CBsI3aHHBIX C  HepepadOTKOMH
COC/IMHEHUHN Cepbl MOCNE CTPYKTYPUPOBAHHUS

MarepHara.
(ImaHMpoBaTh M OCYIIECTBIATh Ha MPAKTHUKE
XMMHYECKHE  OKCIIEPUMEHTHI,  IPOBOIUTH
HaOJI0/ICHHS, JIeNIaTh BBIBOBI 110 PE3yJIbTaTaM
IKCIICPHMEHTA.

CnenoBaTh IpaBwiiaM 0Oe30IacHOW paboThl B
nabopaTopun WCIIO0JIH30BaHUU

XUMHUYECKON TMOCyAbl U 00OPYIOBaHUSA O]

pu

PYKOBOJICTBOM I1€/Iarora.
[[pOM3BOJIUTH BBIYHMCICHUS 110 XUMHUYCCKUM
YpaBHEHUSIM I10 aJITOPUTMY.

Acrionb3oBaTh MpHU  BBIMOJTHEHUH Y4YEOHBIX
3aJJaHUil  TEKCThl Yy4eOHHKa, CIPABOYHBIC
Marepuansl  ([lepumonuueckyro  cucremy
xumudyeckux aniementoB [[. I. Menneneena,
TaOIUIly paCTBOPUMOCTH KHCIIOT, OCHOBaHHI
U COJIed B BOJE, JJIEKTPOXUMHUUYECKUU Psi
HaIpsDKEHUN METaJlIoB).

Acnonp30BaTh TpPU  BBIIOJHEHUH  Y4E€OHBIX
3aJ]aHUil W B TMPOIIECCE HCCIEN0BATENBCKOM
JIeATEeTLHOCTH
JTUTEpaTypy
CIIpaBOYHBIE MaTepuaibl, pecypchl MHTEpHETA

HAay4YHO-TIOIYJIIPHYIO

XHUMHYCCKOI'O COACPIKaHUA,

MMOCJIC KOHCYJIbTAlUU C I€AaroromM




Tema 5. O0masn
XapaKTepucTH
Ka XMMHYeCKHX
3JIeMeHTOB VA-
rpynmnbl. A30T,
ocpop m mux
coeIMHEeHUs

OOmiass xapakTepuCTUKa 3JEMEHTOB

VA-rpynisl. OcobenHocTH
CTPOCHHUSI aTOMOB 3THUX 3JIEMEHTOB,
XapakTepHbIe I HHX CTCICHH
OKHCIICHHS.

A30T, pacpoCTpaHeHue B MPUPOJE,

¢dusnueckue u XUMHUYECKHE
cBoiictBa. Kpyrosopor azora B
IpUpOJIE.

AMMHak, ero  (QusuMyeckue U

XUMHUYCCKUEC CBOP'ICTBa, IMOJIYYCHHEC U

npumeHenue. ColM aMMOHHS, HX
buznueckue U XUMUYECKHUE
CBOIICTBA, IIPUMEHEHHE.

KauecTBeHHass peaknus Ha HOHBI
aMMOHHSL.

A3oTHas KucioTa, e€ (uznIecKue
1 XMMUYECKHE CBOMCTBA (00IIME KaK
IPEJICTaBUTENIA Kjlacca KHCIOT U
crenuduaeckue).
KHcaoTa. Mcnonb30BaHWE HUTPATOB

Asotucras

U COJed aMMOHHUA B KadyeCTBE
MUHEPAIBHBIX YIOOPEHUI.
XUMHYECKOE 3arpsi3HCHUE

OKpYKaIOIIEeH Cpeabl COCTUHEHUSIMU

azora (KHCIIOTHBIE JTOXKIH,
3arps3HCHUE BO3/yXa, IOYBBI U
BOJIOEMOB).

®docdhop, AJIIOTPOTTHBIE
MOU(PHUKALN ¢docdopa,
busnueckue u XUMHYECKHUE
CBOJICTBA.

Oxkcun docdopa(V) u docdophnas
KHCII0Ta, (PU3UYECKHEe U XUMHUCCKUC
CBOMCTBA,
KauecTBennas peakmus Ha docdar-

MOJIyYEHHE.

HNOHBI.

OOBACHATH  OOIME  3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB 3JIEMEHTOB VA-TpyYIIibI
U UX COCIUMHEHUINl ¢ y4€TOM CTPOEHHUs HX
aTOMOB.

XapakTepu3oBaTb (U3NYECKUE U XUMHYECKHE
CBOICTBa MPOCTHIX BEIIECTB a30Ta U dochopa

1 X COCAMHEHUN (aMMHUaKa, cojield aMMOHUS,

aQ30THOW  KHCIIOTBI, HUTPATOB, OKCHJA
dochopa(V) wu  dochopHOit  KHUCTOTHI,
docdaroB), cnocoObl WX  IMOJTyYCHUS,

MPUMEHEHHE U 3HAYEHUE B MPUPOJIC U KU3HU
YeJI0BeKa C UCIOIb30BAaHUEM CXEMBI.

OnpenensiTb UOHbI aMMOHUS U GocdaT-nuoHbBI B
pactBope ¢ TaOIHIIBI

"XapakTepHble peaklMM Ha KaTHOHbI H

HCIIOJIB30BaAHHEM

aQHUOHBI'".

OOBACHSTH CYIIHOCTh 3KOJIOTUYECKHUX
npoOyieM, CBSA3aHHBIX C  HaxXOXICHHEM
coeMHeHUH  a3zota W ¢ochopa B

OKpYXarolen cpese.
[ImaHupoBaTh M OCYIIECTBIATH HA TMPAKTUKE
XUMHYECKHE

OKCIICPUMCHTHI, IIpOBOAUTD

HaOII0ICHUS, nenathb BBIBO/JIBI o
pe3yJbTaTaM dKCIepU-MeHTa.

CnenoBaTh IpaBwiiaM 0Oe30macHOW paboThl B
nmabopaTopuu WCII0IH30BaHUN
XMUMUYECKOH MOCYABl K 000py10BaHHUS.

HpOI/ISBOI[I/ITB BBIYHMCJICHHUA I10 XHMHUYCCKUM

pu

YPaBHEHHUSM.
Mcnonb30BaTh MpH  BBINOJHEHUHM Y4E€OHBIX
3aJJaHUN  TEKCThl y4eOHHKa,
(mepuonYecKyo

xumuueckux anemMeHToB J[. 1. Menpaeneera,

CIPaBOYHbIE
MaTepuaibl CUCTEMY
TabJIMIy pacTBOPUMOCTH KHCJIOT, OCHOBaHUI
U COJEH B BOJE, JJIEKTPOXUMHYECKHH Psif
HanpsHKeHUH METalIoB).

Hcnonb30BaTe NpHU  BHIOJIHEHUH Y4eOHBIX

Hcnons3oBanue docdaTos B | 3aJaHMI U B TPOLIECCE MCCIEI0BATENbCKON
Ka4eCTBE MUHEPATBHBIX YIOOPEHHM. | AEATEIbHOCTH HAYYHO-TIONMYJISIPHYIO
3arpsi3HEHUE TPHPOTHBIX BOJOEMOB | JINTEPATYPy  XUMHUECKOTO  COACpIKaHUS,
docharamu. CIIPaBOYHbBIE MaTepHabl, pecypchl
WuTepHera  mocne  KOHCYNbTAIllMH — C
1e1arorom
Tema 6. O0mas | Yriepon, amoTponHbie DOBICHATH o0rme 3aKOHOMEPHOCTHU
XapakKTepuc- monupukanuu  TpaduT,  anMas. | B USMEHEHHHM CBOMCTB d3neMeHToB [VA-




THKA
XHMHUYECKHX
3JIEMEHTOB
IVA-rpynmnsl.
Yraepon ) |
KPeMHHI M HMX
COeIMHEeHUA

BzaumogeiictBue ¢
HeEMeTaJJIaMU,
KOHIICHTPUPOBAaHHBIMH ~ A30THOM U

MeTaJlJIaMH,

CEepHOIi KHCJIOTaMH,
pacnpocTpaHeHHe B HIPUPOIE,
¢dusnueckue u XUMHUECKHE

cBoiicTBa. AncopOuusi. Kpyrosopor
yriepoja B IPHPO/IE.
Oxkcunel yriepoaa, ux (uU3HUECKUE

N XUMHYECKHEC CBOﬁCTBa, Hnux
HeﬁCTBHC Ha )KUBBIC OpPraHU3MEI,
IMOJIY4YCHHUC " IPUMCHCHUC.
DKOIOTrHYeCKHe HpOGJ’IGMH,

CBSI3aHHBIE C OKCHJOM yTJiepoja
IV);
MOTEIUICHUST KJIMMaTa; MapHUKOBBIN
s dexr.

YronpHas KucCIOTa M €€ COlu, UX
buznIecKue u
CBOJCTBA, MOJIy4eHHUE Hu
KauecTBennas

TUIIOTE3A rJ100aJIbHOTO

XUMHNYCCKHUC

pUMEHEHHUE.
peakuus Ha KapOOHAT-UOHBI.

00
OpPraHMYeCKHX BEIIeCTBAaX Kak o
yriepoja:
OCOOEHHOCTH COCTaBa M CTPOEHUS.

HepBOHa‘-IaJII)HI)IG IIOHATHUA

COETUHEHUSIX

[ToHssTHE O OMOJIOTHYECKH BaXKHBIX
BCIICCTBAXx: 6eJ'IKaX,
yrieBoaax. MaTepI/IaHBHOC CANHCTBO
OpTraHU4Y€CKUX U HCOPraHUYCCKHUX

KHUpax,

COCTUHEHUH.

Kpemuuii, ero ¢usnueckue u
XUMUYECKHE CBOMCTBaA (Ha mpUMEpe
B3aUMOJICHCTBHS C METAIAaMH U
HEMETAIJIaMH ), HOJyYeHHE u
IPUMEHEHHE B SJICKTPOHUKE.

CoenuHeHUs KpEeMHHUSI B TIPUPOJE.
OO0mue mpencraBieHuss 00 OKCHIE
Iv) =u

CUIuKaTHI,

KpEeMHUs KPEMHHEBOU

KHCJIIOTE. 170:¢
WCIIOJI30BaHUE B OBITY, MEIUIIMHE,
MPOMBIIUIEHHOCTH. Baxwuerimue
CTPOUTEIBHBIE MaTepHabl:
KepaMHKa, CTEKJIO, I[EMEHT, OETOH,

xKene300eToH. [Tpobnembl

TPYNIbl ¥ UX COETMHEHUI C Y4ETOM CTPOCHHUS
UX aTOMOB.

XapakTepu3oBaTh (U3MUYECKUE U XUMUYECKHE
CBOIICTBa MpPOCTHIX BEIIECTB yIiepoaa M
KpEeMHUSI ¥ HMX COEIUHEHHl (OKCHIOB
yraepojaa, YroiabHOW KHCIIOTHI, KapOOHATOB,
OKCHUJIa KPEMHHs, KPEMHHUEBOM KHCIIOTHI,

CHWJIMKATOB), CIOCOOBI  HUX  TOJY4YEHMS,

MNPUMCHCHUC U 3HAYCHHUC B IIPUPOJAC U KUZHU

YeroBeKa.

OnpenensiTh KapOoHaT- u CUJIMKAT-
MOHBI B pPacTBODE.

OOBACHATH CYIIIHOCTh HKOJIOTHUECKUX
npoOjeM, CBSI3aHHBIX C  HaxXOXKJICHHUEM

YIJIEKUCIIOTo T'a3a B OKPY Karollel cpee.
MiutrocTpupOBaTh B3aUMOCBS3b
HEOPraHWYECKUX COCAMHEHUN yriepoga u

OpraHU4YCeCKUX BCIICCTB IO PYKOBOACTBOM

YUuTeIIA.
HJ'IaHI/IpOBaTB U OCYHICCTBJIATL Ha IIPAKTHUKC
XUMHYCCKHEC OKCIICPUMCHTEI, IIPOBOAUTDH

HaOJI0ACHNS, 1e€aTh BBIBOJIBI 110 PE3yJbTaTaM

OKCIIEPUMEHTA  TOCJE€  NpPEABAPUTEIHLHON
paboTHL.

CnenoBaTh IpaBwiiaM 0Oe30macHOW paboThl B
nmabopaTopuu WCII0IH30BaHUN
XMUMUYECKOH MOCYABl K 000py10BaHHUS.
Mcnonb30BaTh MpH  BBHINOJHEHUHM Y4E€OHBIX
3aJJaHUi  TEKCThl y4eOHHUKa, CIpaBOYHbBIE

matepuansl  (Ilepuommyeckyro  cucremy

pu

xumuueckux anemMeHToB J[. 1. Mengeneera,
TaOIUIly paCTBOPUMOCTH KHCIIOT, OCHOBAHHI
U COJEd B BOJAE, DIEKTPOXUMHUUYECKUU Pl
HaIpsHKEHUH METaJIOB) MOCIIE KOHCYIbTAIlUN
¢ IeAaroroM.

Acrionb30BaTh TPHU  BBHIMOTHEHUH Y4YEOHBIX
3alaHMi U B TIPOLIECCE MCCIEI0BATEIbCKON

JIeSATEIIBHOCTH Hay4HO-TIONYJIAPHYIO
JUTEpaTypy  XUMHUYECKOTO  COJEpKaHUS,
CIIPaBOYHbBIE MaTepHabl, pecypchl
WuTtepHera  mocie KOHCYJIBTAIlH c
IIE€Jarorom.




0€e3011acCHOTO HCIIOIb30BAHNSA
CTPOUTEITBHBIX MaTepHajoB

HOBCGHHCBHOﬁ KHU3HU.

B

Pa3zgen 3. Mertaa

JIbI 1 UX COCAMHCHUSA

Tema 7. O0mue
CBOJCTBa
MeTaJJI0B

O6mas XapaKTepUCTHKA
XUMHYECKHUX 3JICMCHTOB —
METAUIOB  HAa  OCHOBAaHMM  HX
IOJIOKEHUS B [Tepuonuueckoi
CHCTEME XHMHUYECKHX DJIEMEHTOB
J. . MenneneeBa u CTPOECHUS
aTOMOB. Crpoenue METAJIIOB.
MeTtammdaeckas CBSI3b u
METaJUIMuecKasi  KpUCTAJUITMYecKas

pemérka. DJNEeKTPOXUMUYECKUN Psif
HanpspkeHud MetauioB. Ousnyeckue
U XUMHMYECKHE CBOMCTBAa METAJLIOB.
Oo61ue CIOCOOBI MOJTyYeHUS
[lonatue o Koppo3uu

METAVIOB M OCHOBHEIE CIIOCOOBI

MCTAJJIOB.

3amuTel 0T Koppo3uu. CriaBsl

1Yyr'yH,
OpoH3a), UX NMPUMEHEHHUE B OBITY U

(cranb, JOPaJIFOMUHUHA,

MPOMBIINIJICHHOCTH.

PacKpbIBaTh CMBICI HM3Y4a€MbIX IIOHSATUH U
MPUMEHATh 3TU TOHATHS [PU OINUCAHUU

CBOICTB BEIIIECTB U UX MPEBPALICHU.
OOBACHATH  OOIIME  3aKOHOMEPHOCTH B
W3MEHEHHU CBOMCTB 3JIEMEHTOB-METAJIJIOB U
WX COCAMHEHUH C Yy4E€TOM CTPOCHHUS HX
aTOMOB.

XapakTepu30BaTh CTPOCHUE METAJIOB, OOIIHE

¢usnveckne W XMMHYECKHE  CBOWCTBA
METAJUIOB.

XapakTepu3oBaTh 00IIHE CIIOCOOBI MOTYyUCHUS
METaJUIOB nocJe CTPYKTYpUPOBAHUSI
Marepuara.

CrnemoBaTh mMpaBuiiaM 0Oe30MacHoi paboThl B
nabopaTtopuu npu UCIIOJIb30BAHUHU

XUMHYECKOH MOCY/IbI B 000PYIOBaHUS.

HpOI/IBBOIII/ITI) BBIYUCIICHUA II0 XHUMHWYCCKUM

YPAaBHEHUSIM.

Acrionb3oBaTh NpU  BBHINOJIHEHUH Y4YEOHBIX
3aJJaHUi  TEKCThl y4eOHHUKa, CIpaBOYHbBIE
marepuansl  (Ilepuonmueckyro  cucremy

xuMu4deckux aneMmeHtoB JI. 1. Menneneena,
Ta0JIUIly pacTBOPUMOCTH KHCJIOT, OCHOBAHUI
U COJIEM B BOJE, IIEKTPOXUMHYECKUH Psil
HaNpsDKEHUN METaIlIOB).

Mcmonp30BaTh MpU  BBIMOJHEHUH Y4E€OHBIX
3aJlaHUd M B TPOLECCE HCCIIEIOBATENBCKON

JIEATEITbHOCTH Hay4HO-TTONYJIIPHYIO
JUTEpPATypy  XUMHYECKOIO  COJEp:KaHMS,
CIIpaBOYHbIE MaTepuasl, pecypebl
WNHurepHera IOCJIE IIpEeABapUTEIILHON

KOHCYJIbTAIlUHU C II€AaroromMm




Tema
Ba:kueiinime

8.

MeETaJIbl U HX

coeTMHEeHHUs

Illenounbie Metamnsl. IlonoxxeHue B

ITepuoanueckoit CHUCTEME
XUMHYECKAX DJIEMEHTOB
J. . Mengeneena, CTpOCHHE

aroMoB. Haxoxnenue B mpupoje.
duznueckue " XUMHUUECKHUE

CBOMicTBa (Ha MNpuMepe HaTpus u

Kanus). OKCHUIBI U TUIPOKCHUIBI
HaTpuss u  Kanus. [lpumenenue
IIEJTOYHBIX METAJI0B H 1704
COCTUHEHUN.

IllenouHo3eMeIbHEBIC METaJlIbI
MarHuii ¥  KajblUi, CTpOEHUE
aTOMOB. Ilonoxenune B
[Iepnoanueckoit cucTemMe
XUMUUecKux  anementoB . U.
Menpaeneena. Haxoxnenue B
MIPUPOJIE. dusnueckue u

XMMHYECKHE CBOMCTBA. Baknenmmue
COeIMHEHHS KaJbLH (okcun,
TUAPOKCH, cOH). JKECTKOCTh BOJIBI
U CTIOCOOBI €€ yCTpaHeHHUS.

ATOMUHUM. [Tonoxenune B
[Iepnoanueckoit cUcTEME
XUMHUYecKux  anementoB . WM.
MeHnneneeBa,  CTpOE€HHE  aToMa.
Haxoxnenne B IIPUPOJE.
duznueckue " XUMHUYECKHE
cBoiicTBa. AMQoTepHble CBOWCTBa

OKCHUa U TUAPOKCHUIA.

Kene3zo: cocraB, CBOHCTBA U
MOJTy4YCHHE. [Tonoxenue B
[Iepnoanueckoi cUcTeMe
XUMHWYECCKHUX JJIEMEHTOB

. . MeHnneneeBa, CTpoE€HUE aToMma.

Haxoxnenne B TIPUPOJIE.
dusnueckue u XUMUYECKUE
cBoiictBa. OKcHIpl, THUAPOKCHUIBI U
COJH xKeresa )

u xenesa (I11).

OOBACHATH  OOImME  3aKOHOMEPHOCTH B
W3MEHEHHU CBOMCTB JJEMEHTOB-METAJIJIOB B
Ipynmax ©M WX COCAWHCHHH C
CTPOCHUS X aTOMOB.

XapakTepu3oBaTh (PU3MUECKUE U XHUMHYECKHE

YU4ETOM

CBOMWCTBA IPOCTBHIX BEILIECTB METAUIOB M HX
COeJIMHEHUM (OKCUIOB, TUAPOKCUIIOB, COJIEH) C
OIOpOil Ha CXeMy, CHOCOOBI MX TOJTYYEHHS,
IIPUMEHEHHUE U 3HAUCHHME B IIPUPOJIE U KU3ZHU
YeJIoBeKa.
Pacrio3zHaBaTh C IOMOLIbIO Ka4E€CTBEHHBIX
peakiuii MOHBl METAIOB (MarHusl, KalbLus,
QTIOMHUHMS, [IMHKa, XKenes3a (2+), xeneza (3+),
Menu (2+) ¢ UCTONB30BAHUEM  TAOJHUIIBI
"XapakTepHble peaKklMM Ha KaTHOHBI'".
[[maHupoBaTh M OCYILIECTBISATh HA IPAKTHUKE
XUMHUYECKHE  DKCIEPUMEHTBHI,  IPOBOJIUTH
HaOJIOICHNS, 1eIaTh BBIBOJIBI 110 Pe3yJbTaTaM
SKCIIEPUMEHTA.

CrefoBaTh TpaBuiIaM 0Oe30macHO paboThl B
nabopaTtopuu npu MCIOJIb30BaHUU
XUMHUYECKOH MOCY/Ibl K 000pYI0BaHMUSL.
[IpoU3BOAUTH BBIYUCIEHUS [0 XUMUYECKUM
YpaBHEHHUSM.
BricTpauBaTh pPa3BEPHYThIE NHCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOI Ha MH(OPMALIUIO U3
yueOHMKa U  CIPABOYHBIX  MaTepHaloB,
IrpaMOTHO HCII0JIB30BATh W3YUYEHHBII
MOHATUMHBIN anmnapar Kypca XUMUHU.
Hcnonp30BaTh TpU  BBINOJIHEHUU Y4EOHBIX

3aJlaHU UM B TPOLECCE HCCIIEIOBATENbCKON

JIEATEITbHOCTH Hay4HO-TTONYJIAPHYIO
JUTEpPaTypy  XHUMHYECKOTO  COJEp>KaAHMS,
CIIpaBOYHBIE MaTepuaibl, pecypcebl
WNHurepHera IOCJIE IIpEeABapUTEIILHON

KOHCYJIbTAIlUHU C II€AaroromMm

Pa3zgea 4. Xumus U oKpyKawmas cpeaa

Tema
BemecrBa
MaTepHuabl

9.
U
B

Hosrie MaTepuajibl W TCXHOJIOTHUH.

BemecrBa u MaTepuabl B

IOBCEOIHEBHOM JKW3HM 4YeEJIOBEKA.

XapaKTepI/IBOBaTL pOJib XMMHUH B PA3JIMYHBIX

chepax [HeATENbHOCTH JIOJCH, OCHOBHBIC

BCIICCTBA MW MaTCpUaJIbl, IPUMCHACMBIC B




KU3HHA
Y€JI0BCKA

Xumuss u 370poBbe. be3zomacHoe

UCIIOJIb30BaHUE BEIIECTB
U XUMUYECKUX peakuuil B OBITY.
[Ipupoansie

YIJI€BOIOPOAOB (Yrojib, MPUPOIHBIH

HNCTOYHHUKHN

ra3, HedTp),
nepepaboOTKH, UX pOib B OBITY U

IPONYKTBl  MX

MIPOMBIIUIEHHOCTH.
OCHOBBI 3KOJIOTHYECKOM
TPaMOTHOCTH. Xumuaeckoe
3arpsA3HEHUE OKPYKalole cpesbl
(npenenbHO JIONTyCTUMAsT
KoHIeHTpanus BemectB — [1JIK).
Pons XUMHUU B pelLeHun

HKOJIOTUYECKUX MTPOOIIEM.

KN3HU COBPEMCHHOI'O YCJIOBCKA.

OOBACHITH YCIIOBHSI 06e301macHOTO
UCTIOJIB30BaHUSI BEUIECTB M XHMHUYECKHX
peakiuii B OBITY.

AHAIM3UPOBATh M KPUTUYECKH OIICHUBATH
WH(OPMALIUIO O BIMSIHAHA MPOMBIIIJICHHOCTH,
CEIBbCKOTO XO3SMCTBA, TpaHCIOPTAa H Jp.
Ha COCTOSIHHE OKPY>Karole Cpeibl.

YMeTb OKa3blBaTh IE€PBYI0 TMOMOIIb MpHU
XUMHUYECKUX 0’KOTaX U OTPABIICHUSIX.

[[puHMMaTh ydacTue B OOCYXICHHUH MPOOJIeM
XHUMHYECKOU n JKOJIOTHYECKOH

HAINPaBIEHHOCTH, BHICKA3bIBATh COOCTBEHHYIO

MO3UIUI0 1O mpobdieMe U  Mpeaiararhb

BO3MOJKHBIE TIYTH €€ PEIICHUs] C OMOpPOM Ha

uHpopMannio W3 ydyeOHWKAa M CIIPaBOYHBIC

MaTepuaisl, pecypcsl HTepHeTa.




OTBOJAMMBIX HA OCBOCHHE KAKA0U TeMbI

Pa3zpen V. Temarnueckoe miiaHupoBaHue ¢ yKa3aHUEM KOJIMYECTBA YaCOB,

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara
uudposeie
n/ Tema ypoka Becer Konrpoasn  IIpakruuec H3Yy4YeH
n 0 ble padoThI KHe padoTel  HUA oOpasoBaTeILHbLe
pecypchl
[Tepuonnueckuii
3aKOH.
[Tepuoanueckas bubnnoreka [HOK
1 cucrema 1 https://m.edsoo.ru/00ad
XUMHYECKHX b59%
anemenToB . U.
Menneneesa
3aKOHOMEPHOCTH
B U3MEHEHUU
CBOWCTB bu6mmoreka [IOK
2 XUMHUYECKUX 1 https://m.edsoo.ru/00ad
3JIEMEHTOB b6b6
IIEPBBIX TPEX
MEPUOJIOB
Knaccudukanms
1 HOMeHKaTypa bu6mmoreka [IOK
3 O ———— 1 https://m.edsoo.ru/00ad
b7e2
BEIIIECTB
Bunanr
XUMHYECKON bu6mmoreka [IOK
4 CBS3U U TUIIBI 1 https://m.edsoo.ru/00ad
KPUCTAJUTMYECKUX bac6
peLETOK
KonTponsHas
pabota Nel o
TeMe
«IIoBTOpEHUE N
5) yTIIyOJIeHHE 1 1
3HAHUU
OCHOBHBIX
pasaenoB Kypca 8
KJ1acca
Knaccudukamnms
XUMHYECKUX bubmuorexa [JOK
6 peaxIui mo 1 https://m.edsoo.ru/00ad
pa3IUYHBIM bcb0

IIpU3HaKaM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

IToustue o

CKOPOCTH
XHUMHYECKON
bu6mmoreka [IOK
peakiuu.
7 https://m.edsoo.ru/00ad
Ilonsarue o
be9a
TOMOTEHHBIX U
TeTEPOrCHHBIX
peakIusIx
Ilonsarue o
XUMHUYECKOM
PaBHOBECHH.
®DaKTOpHI,
BJIMSIIOIIME HA bu6mmoreka [IOK
8 CKOPOCTH https://m.edsoo.ru/00ad
XUMHYECKOU c28c
peakuuu u
IIOJI0KEHUE
XUMHUYECKOT'O
paBHOBECHS
OKucauTenbHo- bu6mmoreka [IOK
9 BOCCTAHOBUTEIBH https://m.edsoo.ru/00ad
bIE PEAKLIUH cade
Teopus
ANEKTPOIIUTUIECK
off THCCOLHALIH bu6mmorexa [IOK
10 ' https://m.edsoo.ru/00ad
CuipbHbIE U
cd68
cia0ble
AIEKTPOJIUTHI
HNonnbie bubnuotexa [JOK
11 YpaBHEHUs https://m.edsoo.ru/00ad
peakuuii d448
XUMHUYeCKHe
CBOMCTBA KUCJIOT
1 OCHOBaHUH B
bu6mmorexa [IOK
CBETE
12 I https://m.edsoo.ru/00ad
pei d5ds
00
AIEKTPOIUTHYECK
OU McCcoIranuu
XUMHUYECKHE
CBOMCTBA COJICH B bubmuorexa [JOK
13 CBETE https://m.edsoo.ru/00ad
MIPEACTABICHHUI d8h2

00



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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AIEKTPOJIUTHYECK
OU MccoIranuu

Morsmie o bubmuoreka [JOK
14 FHpoMIe coeii https://m.edsoo.ru/00ad
d9d4
O6o01menue u Bbu6nuoreka [LIOK
15 cHUCTeMaTHu3aIus https://m.edsoo.ru/00ad
3HAaHUH dd12
[IpakTnueckas
pabora Ne 1. bubnnorexka [JOK
16 «Pemenne https://m.edsoo.ru/00ad
3KCIIEPUMEHTAIb dbfa
HBIX 33]1a49»
KoHntposbHas
pabota Ne2 o
TeMe
«DIJIEKTPOIUTHYE bubnuoreka [IOK
17 cKas https://m.edsoo.ru/00ad
JIUCCOLIUALIAS. decO
XHUMUYECKHE
peakiuu B
pacTBopax»
OO6mmas
XapaKTEePUCTHKA
UTOLCHOB. bu6mmoreka [IOK
18 https://m.edsoo.ru/00ad
XUMUYECKHE
! dfe2
CBOMCTBA Ha
puMepe XJiopa
XJII0pOBOAOPOA.
ConsHas
KHUCJIOTa, bu6mmorexa [IOK
19 XHMHYECKHE https://m.edso0o.ru/00ad
CBOICTBA, el04
MOJTy4YeHUE,
MIPUMEHEHHE
IIpaxTrueckas
paborta Ne 2 o
Teme
Monyuenne bubnmoreka [JOK
20 . https://m.edsoo.ru/00ad
COJISTHOM €348
KHUCJIOTHI,
nu3yyeHue eé
CBOMCTB»
21 Boraucnenus mo bu6mmoreka [IOK
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YpaBHEHUSAM
XUMHYECKHX
peakuuii, eciiu
OJIUH U3
peareHTOB J1aH B
M30bITKE

https://m.edsoo.ru/00ad
2488

22

23

O6mas
XapaKTEePUCTHKA
s5eMeHTOB VIA-

TPYIIIIbI
AJITOTPOIIHBIE
MoaubUKaIIH
CEpHI.
Haxoxnenne
CephI U €€
COCIMHCHHI B
MpUPOJIE.
XUMHYECKHE
CBOICTBA CEphI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
e64a

bubmuorexa [JOK
https://m.edsoo.ru/00ad
e64a

24

CepoBoaopon,
CTpOCHHE,
(dbuznvecKue u
XUMHYECKHE
CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/00ad
e802
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26

Oxkcubl cepsl.
CepHas KHuCIIOTa,
¢busnyeckue u
XUMHYECKHE
CBOICTBA,
MIpUMEHEHNE

XUMHYECKHE
peakuuu,
JIeXKaIIue B
OCHOBE
MIPOMBILIIIEHHOTO
crocoba
MOTyYEHUS
CEpPHOM KHUCIOTBHI.
Xumudaeckoe
3arpsi3HEHUE
OKpYy>Karolen
cpeasl
COCIMHCHUSIMH
cephnl

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
ea28

bubmuorexa [JOK
https://m.edsoo.ru/00ad
ec8a
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Brranciaenue
MAacCOBOH JI0JIU
BBIXO0/1a TTPOJIYKTa
peakiumn

O61mas
XapaKTEPUCTHKA
a1eMeHToB VA-
rpynmnsl. A3o0T,
pacrpocTpaHeHue
B IIPUpPOJIE,
¢duznyeckue u
XAMUYECKHE
CBOMCTBa

bubmuoreka [JOK
https://m.edsoo.ru/00ad
ec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
eeab

29

AmMMMak, ero
busnveckne u
XUMHYECKHE
CBOICTBA,
MOJIy4YeHUE U
MIPUMCHCHHE

bubmuorexa [JOK
https://m.edsoo.ru/00ad
f004
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[IpakTnueckas
pabota Ne 3 o
TeMe
«Ilonyuenue
aMMHaKa,
U3Y4YECHHE €r0
CBOMCTB»

AzoTHas
KHCJIIOTa, €&
¢buznyeckue u
XUMHYECKHE
CBOICTBA

Hcnonb3oBaHue
HUTPATOB U
coJjieil aMMOHHUS B
KadecTBe
MHHEPATbHBIX
yaoOpeHui.
Xumudaeckoe
3arpsi3HEHUE
OKpYy>Karolen
cpeasl
COE€IUHEHUSIMU
azora

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
180

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
306

bubmuorexa [JOK
https://m.edsoo.ru/00ad
1518
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dochop. Oxcnn

bu6mmoreka [IOK
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https://m.edsoo.ru/00adf518
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docdopa (V) u
dbochopuas
KHCIIOTAa,
¢dusnveckue u
XUMHUYCCKHE
CBOMCTBA,
MOJIy4YeHue

https://m.edsoo.ru/00ad
f68a
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36

Hcnonb3oBanue
docdaros B
KauecTBe
MUHEPAITBHBIX
ya0OpeHui.
3arpsi3HEeHUE
MPUPOAHOMN
Cpensl
docharamu
Yraepon,
pacrnpocTpaHeHHE
B IIpUpOJIE,
(dbuznveckue u
XUMHUYCCKHE
CBOICTBA

Oxcupl
yriaepoaa, ux
¢buznyeckue u
XUMUYCCKHE
CBOICTRA.
DKOJIOTHYECKHUe
poOJIEMBI,
CBSI3aHHBIC C
OKCHJIOM
yraepoaa (1V)

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
fc20

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
fd9c

bu6nmoreka [JOK
https://m.edsoo.ru/00ad
febe
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VYroasHas
KHCJIOTa U €€
COJIN

bubmuorexa [JOK
https://m.edsoo.ru/00ae
006¢
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[IpaxTrueckas
pabota Ne 4 o
teme "[lonyuenue
YTJIEKUCIOTO
rasa.
KauectBennas
peakius Ha
kapOoHat-uoH"

bubmuorexa [JOK
https://m.edsoo.ru/00ae
027e

39

[TepBoHavasibHBIE

bu6mmoreka [IOK
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MOHATHS 00
OpPraHHYECKUX
BEIIIECTBAX KakK O
COEIMHEHUAX

yriepona

Kpemnuii u ero
COCUHECHUS

[IpakTuueckas
paborta Ne 5.
Pewenne
SKCIEPUMEHTAJIb
HBIX 3a7a4 0
TeMe
«Baxneimmue
HEMETAJUIbI U UX
COEJIMHEHU S

https://m.edsoo.ru/00ae
054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
080a

bubmuoreka [JOK
https://m.edsoo.ru/00ae
0bf2
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KoHntposbHas
pabora Ne3 o
TeMe
«Baxuneiue
HEMETAJUIbl U UX
COEIMHEHUS»

bubmuorexa [JOK
https://m.edsoo.ru/00ae
0el8
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O61mmas
XapaKTepPUCTUKA
XUMHYECKUX
AJIEMEHTOB —
METaJJIoB.
MerTannuueckas
CBSI3b U
MeTaJTHYecKas
KpUCTaJUTMYECKast
pemeTka.
duznueckue
CBOMCTBa
METaJlJIOB

bu6mmorexa [IOK
https://m.edsoo.ru/00ae
103e

44

XuMuyeckme
CBOICTBa
METAaJJIOB.
DIEKTPOXUMHUYEC
KUU sl
HaIpsHKEHUN
METaJJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ae
1156

45

OO61me crioco0bl
HOJ'IY‘-IGHI/ISI

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
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METAaJJIOB.
CruiaBbl.
Breraucnenus 1o
YpaBHEHUSIM
XHUMHYECKHUX
peakuuii, eciiu

-
[N
D

OJIVH U3
pearcHTOB
COJICPKUT
puMecH
[TonsiTue o bubmuorexa [JOK
46 KOppO3UH https://m.edso0o.ru/00ae
METaJJIOB 1278
bu6mmoreka [IOK
47 [enormsie https://m.edsoo.ru/00ae
METaJLIbI 1452
Oxkcuasl 1 bu6mmoreka [IOK
48 TUJIPOKCH/IbI https://m.edsoo.ru/00ae
HATPUS U KIS 14b2
Il{enouyHo3eMENH
T —— bu6mmoreka [IOK
49 . https://m.edso0o.ru/00ae
KaJ'IBI_II/\IJI/I u 1508
Marsui
Baxwnetimue bu6mmoreka [IOK
50 COCIMHEHHS https://m.edsoo.ru/00ae
KaJIbIMs 15e8
O6o06mmenue u
51 CHCTEeMAaTHU3alHs
3HaHUH
JKEcTKOoCTh BOJBI bu6nmoreka [JOK
52 U CIocoObI €€ https://m.edso00.ru/00ae
yCTpaHeHus 1886
IIpaxTrueckas
pabota Ne 6 o bubnmoreka [JOK
53 teme "KeécTkocTh https://m.edsoo.ru/00ae
BOJBI 1 METOBI 1ae8
e€ ycrpaHeHus"
bubmuorexa [JOK
54 AnroMuHUN https://m.edsoo.ru/00ae
1c64
AmpotepHbIe bubnnorexka [JOK
55 CBOICTBa OKCH/JIA https://m.edsoo.ru/00ae
U THPOKCH A 1c64
56 Keneso bubnmoreka [JOK
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Oxcupl,
THIPOKCHIBI U
comu xene3a (11)
u xenesa (I11)

https://m.edsoo.ru/00ae
1d86

bubmuoreka [JOK
https://m.edsoo.ru/00ae
35e6

58

O0600111EHE U
cucTeMaru3anus
3HaHUU

59

60

61

[IpaxTrueckas
pabora Ne 7.
Pemenue
SKCIEPUMEHTAJIb
HBIX 33Ja4 10
TeMe
«Baxneitue
METaJUIbl U UX
COCJIMHECHHU S

Breraucnenus 1o
YpaBHEHUSIM
XHUMHYCSCKHX
peakuuii, eciu
OJINH U3
pEeareHToB J1aH B
n30BITKE MIIH
COAEPKUT
IIPUMECH.
Breraucnenus
MacCOBOM JOJIH
BBIX0/1a TPOIYKTa
peakuuu
O06o06meHue u
CHCTeMaTH3aIus
3HAaHUM

bu6mmorexa [IOK
https://m.edsoo.ru/00ae
3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
1750

62

63

KoHntponbHas
pabota Ne4 o
TeMe
«Baxnenmue
METaJIJIbl U UX
COCIMHECHUS»

BemecTBa u
Marepuabl B
MMOBCEIHEBHOM
JKM3HH YeIoBeKa

bu6mmorexa [IOK
https://m.edsoo.ru/00ae
350
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XUMHYecKoe
bubmuoreka [JOK
3arpsi3sHEHUE
64 . 1 https://m.edsoo.ru/00ae
OKpY’KaroIen 4970
CpeIbI
Ponrs xumMuu B
bubmuorexa [JOK
pereHun
65 1 https://m.edsoo.ru/00ae
3KOJIOTMYECKUX 4970
pooem
Pe3epBHEIT YpOK.
P P bubmuoreka [JOK
O06001IeHre 1
66 1 https://m.edsoo.ru/00ae
CUCTEMAaTH3ALNA
. 0dOa
3HAHUNA
Pe3epBHEIT YPOK.
0 6ogmeHHeyE bu6mmoreka [IOK
67 1 https://m.edsoo.ru/00ad
cUCTEMAaTHU3alUA
. b33c
3HAHUN
PesepBHEBIIT VPOK.
0 6OgHLGHI/IeyIIjI) bubmuorexa [JOK
68 1 https://m.edsoo.ru/00ad
cUcTEMaTHU3alUs
. 9ch?2
3HAHUN
OBIIEE
KOJIMYECTBO
68 4 7
YACOB IIO
[TPOT'PAMME

Paznean VI. MarepuajibHO-TeXHHYECKOE, Y4eOHO-MeTOANYeCKOe M HH(popMaLMOHHOE

o0ecneueHne 00pa3oBaTeJILHOIO Mpouecca

Cnmcok il y4ammxcs:
Xumumst, 9 wimace/ INabpuensa O.C., OctpoymoB W.I'., CrnagkoB C.A., AKIuOHEpHOE
obmectBo «M3natenbctBo «IIpocBenienne.
bubnnoreka
Cnmcoxk i yquTeJisi:

IIOK.
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[Nabpuensu O. C., Bocko6oitnukora H. I1., AmykoBa A. B. HacTonbHas kHUra yqauTens.

Xumus. 9 KIL.: Meroauueckoe  mocoOue. - M.: Hpoda, 2021.
2. Xumus: TexHonorndeckue kaptol k yueonuky O. C. 'abpuensHa «Xumus. 9 kmacey:
Meroamueckoe  mocobme / JI. WM. AcamoBa. — M.: Jlpoda, 2018

Meroandeckue mocobus o xumuun 9 knacc mox pen. 'abpuensaa O. C.
IMeuaTHbIe MOCOOUS: TAOIHIIBI, HILTIOCTPAIIUH.

HarypaJjbHble 00beKThI: XUMUYECKHUE PEAKTUBEI, JJabOpaTOpHas mocyaa.

Texnnueckue cpeacTBa o0y4yeHHMsi: ayJUTOpHAs JOCKa C MarHUTHOW MOBEPXHOCTHIO,
KOMITBIOTED, ITPOEKTOP.

Oo6opynoBanmue:

[ITapocTepKHEBBIE MOJIETH.



