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Hannast pabovast mporpamma ydeOHOro mpeaMera «XuMus» JUis ydamuxcs 8-9 kiaccos
pa3paboTtana Ha ocHOBe TpeboBaHmii k pe3ynbraram ocBoeHuss OOIT OO0 MBOY «COII Ne 8» B
cootBercTBUU ¢ DI'OC OOO.

Lenu nporpaMmbl: JOCTIKEHHE OOYYAIOIIUMHUCA PE3YAbTATOB H3YYCHUS Y4EOHOTO MpeaMera
«XUMHS» B COOTBETCTBUM C TpeOOBaHMUSMM, YTBEP)KJIEHHBIMU DenepalibHbIM TOCYAApCTBEHHBIM
00pa30BaTeIIbHBIM CTaHAAPTOM OCHOBHOTO OOIIET0 00pa30BaHUsI.

3agaum nporpaMmsbi:

e (opmupoBaHHNE MEPBOHAYATBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHUH O BEIIECTBAX, MX
MIPEBPALLEHUAX U IPAKTUUECKOM MPUMEHEHUH;

e OBJIQJICHHE NOHATUWHBIM aNmapaToM U CUMBOJUYECKUM S3BIKOM XUMHUU;

e 0CO3HaHUE 0OBEKTHUBHOM 3HAUMMOCTH OCHOB XMMHUECKON HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUUECKUX MPEBPAIICHUI HEOPraHNYECKUX U OPraHMYECKUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHUM JKMBOW U HEXUBOU IIPUPOIBL;

e yriyOJeHue NpeAcTaBIeHU 0 MaTepUaIbHOM €UHCTBE MUPA;

e OBJIAJICHHME OCHOBAaMHU XHMHUYECKONW TI'PAMOTHOCTH: CIOCOOHOCTHIO aHAJIM3HPOBATh U
00BEKTUBHO OLICHUBATh )KU3HEHHbIE CUTYAIlNH, CBI3aHHbIE C XMMHEH, HaBbIKaMU 0€3011aCHOTO
oOpallleHHss C BeLIECTBaMH, UCIHOJIb3yEMbIMH B TIIOBCEAHEBHONW JKHM3HM;, YMEHUEM
aHAJIM3UPOBATh U IUIAHUPOBAThH IKOJIOTUYECKH O€30MacHOe MOBEACHUE B LESIX COXpaHEHUs
3J0POBbBS U OKPYXKAIOIEH CPEeIbl;

e (QopMupoBaHHE YMEHUN yCTAaHaBIMBaTh CBA3M MEXIY peajbHO HaOII0AaeMbIMU
XMMHYECKUMHU SIBJICHUSIMH U TPOLIECCAaMU, MPOUCXOSAIIMMH B MHKPOMHUDPE, OOBSICHSTDH
MPUYKMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa M CTPOCHHUS, a TAKKe
3aBUCHMOCTb TPUMEHEHUS BEIIECTB OT UX CBONCTB;

e MpUOOPETEHHE OMbITA UCIOJIB30BaHUS PA3IMYHBIX METOJIOB U3YUYECHHUSI BEILIECTB: HAOMIOIEHUS
3a MX MPEBpAIICHUSMU I[P MPOBEIECHUHM HECIOXKHBIX XUMUYECKHUX DSKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM JIA0OPATOPHOTO 000PYI0OBaHMSI M IPUOOPOB;

e (opMupoOBaHHE MPEACTABICHUI O 3HAYEHUN XMMHUYECKOW HAYKU B PELICHUH COBPEMEHHBIX
9KOJIOTMYECKUX MMPOOJIEM, B TOM UHUCIIE B MPEAOTBPALIEHUN TEXHOTCHHBIX U JKOJIOTHUECKUX
Karactpod.

VYueOHblil mpenaMeT «XuMus» peanusyeTcs yepe3 00s3aTeNbHyI0 4acTh ydueOHoro miaaHa. PabGouas
nporpaMma «Xumusi» s yyamuxcs 8-9 kiaccoB paccuntana Ha 68 yacos B 8 kiacce u 68 yacoB B 9
KJacce. B cooTBeTCTBHM C y4eOHBIM IJIAHOM, HA W3y4YeHHE XuMuU B 8,9 Kiiacce oTBOAUTCA 2 yaca B
Hezento, 68 4acoB B roJi, MPYU HOPMATUBHOM MPOAOIKUTENBHOCTH yueOHoTro rosa 34 yueOHO Heemu.

H3meHenusi B aBTOPCKYI0 mporpamMmy 8 kiacca: 1 yac u3 pe3epBHBIX YacOB B3ST Ha MPOBEJICHUE
MIPOMEXYTOYHOM arTecTanui. Pe3epBHBIX YacOB HET.

Cpok peanu3anuu nporpamMmsl — 2 .

Hcnonb3yemerii YMK:
ABTOpP/aBTOPCKHH KOJUICKTHB [HammenoBanue y4eOHNKA Knacc [HaumenoBanme
3aaresist ydeOHHKA
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00111e00pa30BaTENLHBIX
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Xumus. 9 xitacc. YueOHUK I
00111e00pa30BaTENTLHBIX
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IVIAHUPYEMBIE PE3YJIbTATBIOCBOEHUA
YUYEBHOI'O ITPEIMETA

JINYHOCTHBIMH pe3yJbTaTaMi U3YYCHUA ITPEAMCTA «XHUMUS SBISIOTCS CIICAYIOUC YMCHUA:

1.

&

OCO3HABATh €IMHCTBO U LIETOCTHOCTh OKPYXKAIOLIEr0 MUPa, BO3MOKHOCTH €r0 N03HABaEMOCTHU
n O6’I)$ICHI/IMOCTI/I Ha OCHOBC IIOCTI/I)KGHI/If/'I HAaYyKH,

MIOCTETIEHHO BhICTPAaUBaTh COOCTBEHHOE 11€JIOCTHOE MUPOBO33pEHHUE: OCO3HABATH IOTPEOHOCTh
Y TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCJIE U B PAMKaX CaMOCTOSITEIbHOM JIEATETbHOCTH
BHE€ IIIKOJIbI,

OIIEHUBATD KU3HEHHBIC CUTYAIIMU C TOUKH 3pEHUs 0€30TacHOTO 00pa3a KU3HU U COXPAHECHUS
3/10pOBbBS;

OIICHUBATH DKOJIOTHUECKHI pHUCK B3aMMOOTHOIITEHNI YeIOBEKa 1 MpUpOAbI.

(bOpMI/IpOBaTI) OKOJIOTUYCCKOC€ MBINIJICHUC. YMCHHEC OICHHBATH CBOIO JACATCIBHOCTH U
ITOCTYIIKU APYTHUX JHOJEH C TOUYKHU 3pEHUs COXPAHEHHUsI OKPYKAIOIIEH CpeJibl - TapaHTa )KU3HU
1 OiaromoJrydus Jiroiel Ha 3emiie.

MeTtanpeaMeTHe pe3yJbTaThl.

MertanpeaMeTHble pe3yibTaThl, BKIIOYAIOT OCBOEHHBIE 00YUaIOIIUMUCS MEXIPEIMETHbIE IOHITUS U
YHHUBEpCaJbHbIe yueOHbIE AeUCTBUS (PETYASTUBHBIC, T03HABATEIbHBIE, KOMMYHUKATUBHbBIE).

PeryasituBubie YY /|

YMeHue caMoCTOATEIbHO ONpeneysaTh eI 00ydeHUs, CTaBUTh U (OPMYIHPOBATH HOBBIE 3a/1a4H B
yueOe M MO3HABATEIbHOW NEesTeNIbHOCTH, Pa3BUBAaTh MOTHUBBI M MHTEPECHI CBOEH IMO3HABATEIBHOM
nestenbHOCTH. O0yJaromuiicss CMOXKET:

aHAJM3UPOBATH CYIIESCTBYIOIINE U INTAHUPOBATh OyayIue 00pa3oBaTelIbHbIC PE3YIbTATHI;
UJIEHTU(DUITMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPECIISATH TJIABHYIO TPOOIEMY;

BBIJIBUTAaTh BEPCHUU pEIICHUS] MpoOJeMbl, (OPMYIUPOBATH THIOTE3bI, IMPEABOCXHUIIATH
KOHEUHBIN pe3ysbTaT;

CTaBUTh 1I€Tb JIEATEIBHOCTH Ha OCHOBE OIPENENICHHONW MpoOIeMbl U CYIIECTBYIOIIMX
BO3MOXKHOCTEH;

dbopMynupoBaTh yueOHbIE 3a]a4l KaK MIard JOCTHKEHUS MOCTaBICHHOMN 1eJIU AeITeIbHOCTH;
000CHOBBIBAThH IIEJIEBbIC OPUEHTHPHI M MPUOPUTETHl CCHUIKAMHM HA LIEHHOCTH, YKa3blBas H
000CHOBBIBas JIOTMUECKYIO TOCIEA0BATEIHHOCTD I11aroB.

YMeHue caMOCTOSTENbHO TJIAHUPOBATh MYTHU JOCTHXKEHHS IIeTieil, B TOM YHCIlie albTepHATUBHBIC,
OCO3HAHHO BBIOMpATh Hambosee 3h(GEeKTUBHBIE CIOCOOBI PEIIeHUs yYEOHBIX W TMO3HABATENIbHBIX
3ama4. O0yJaromuiicss CMOXKET:

omnpeneNniaTh He0OXOauMble JeWCTBUE(s) B COOTBETCTBUU C Y4eOHON W IMO3HABaTEIbHOMN
3aJaueil U COCTaBIIATh AITOPUTM UX BBIIIOJHEHHUS;

000CHOBBIBATh U OCYIIECTBIIATH BEIOOP Hanboiee 3pPEeKTUBHBIX CIIOCOO0B peIIeHUs yIeOHBIX
Y TIO3HABaTeJIbHBIX 3a/1a4;



e ONpEAETATH/HAXOUTh, B TOM YHCIIE U3 MPEATIOKEHHBIX BAPHAHTOB, YCIOBUS JUIS BHITIOJTHEHHUS
y4eOHO ¥ TO3HABATEIBHOM 3aauu;

e BBICTpaWBaTh JKU3HCHHBIC IUJJAHBI HAa KPATKOCPOYHOE Oynyiiee (3asBIATh IIeJIEBbIC
OpUEHTHUPBI, CTaBUTh aJEKBAaTHbIE UM 3aJaud W Mpeiararb JEWCTBHs, YKas3blBas U
000CHOBBIBas JIOTHYECKYIO MTOCJIEJOBATEIHHOCTD I11aroB);

e BBIOMpATH W3 MPEIUIOKCHHBIX BAPUAHTOB M CAMOCTOSITENIbHO MCKATh CPEACTBA/PECypCHI IS
peleHus 3a1a41/IOCTIKEHUS 1IETIH;

e COCTaBJIATH IUIAH peLIeHUsI TPOOIeMbl (BBIIIOJIHEHHS POEKTA, IPOBEIECHUS UCCIIEIOBAHMS);

e  OIpeAesATh NOTEHIUAIbHbIE 3aTPYIHEHUS IIPU PELIEHUU Y4eOHOM U [T03HABATEIbHOM 3a1a4u
1 HaXOJMTb CPEACTBA JUI UX YCTPAHEHUS;

e OINMUCBHIBaTh CBOM ONBIT, OopMIIsis €ro Juisl Mepefadyu APYTruM JIIOASM B BHUJE TEXHOJOTUU
pelIeHns MPaKTUYECKUX 3ajad OIPEIeIEHHOTO KJlacca;

e IUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MH/IMBUIyaIbHYIO 00Pa30BaTEIbHYIO0 TPAEKTOPHIO.

YMeHHE COOTHOCHTH CBOM JEHCTBHS C IUIAHUPYEMBIMU pPE3yJIbTaTaMH, OCYHIECTBIATH KOHTPOJIb
CBOEH JCATENHHOCTH B MPOIIECCE JOCTHKEHHUS PE3YIbTaTa, OMPEAEIATh CIIOCOOBI AEUCTBUI B paMKax
MPEIIOKEHHBIX YCIOBUNH M TpeOOBaHMH, KOPPEKTUPOBaTh CBOM JEHCTBUS B COOTBETCTBUU C
M3MeHsoencs curyareid. O0yJaromuics CMOXKET:

e  OIpeAeNsTh COBMECTHO C MEJaroroM U CBEPCTHUKAMH KPUTEPUH IUIAHUPYEMBIX PE3YJIbTaTOB
U KpUTEPUH OLIEHKH CBOEH yueOHOIl 1eSTelbHOCTH;

e CHUCTEMaTU3MpOBaTh (B TOM 4YHCII€ BBIOMpPATh MPHOPHUTETHBIE) KPUTEPHUHU IIJIAHUPYEMBIX
PE3yNIbTaTOB U OLIEHKU CBOEH JNEesTeNbHOCTH;

e 0TOMpATh UHCTPYMEHTHI JIs1 OLIECHUBAHUS CBOEH eI TEIbHOCTH, OCYLIECTBIISITH CAMOKOHTPOJIb
CBOCH JCATEIHHOCTH B paMKaX MPEIOKEHHBIX YCIOBUM U TPEOOBAHMIA;

e OLICHUBATHh CBOI JEATEIBHOCTb, APIYMEHTHPYsS NPUYMHBI JOCTHUKEHHS WM OTCYTCTBUS
IJIJAHUPYEMOTO PE3YJIbTATA;

e HAXOJUTh JOCTATOYHBIE CPEICTBA JJS BBHIMOJTHEHUS Y4EOHBIX NEHCTBUN B M3MEHSIOLIEHCS
CUTYaIlM! W/WIN IPU OTCYTCTBHUH INITAHUPYEMOTO pe3ysbTaTa;

e paboTas Mo CBOEMY IUJIaHy, BHOCHTb KOPPEKTHUBBI B TEKYIIYIO JAEATEIbHOCTh HAa OCHOBE
aHalM3a W3MEHEHWM CUTyallud JUisl IIOJIyY€HMsS 3aIUIAaHMPOBAHHBIX XApPAKTEPUCTUK
MIPOJIyKTa/pe3ysbTaTa;

e YCTAHAaBIMBATh CBS3b MEXKAY IOJYYCHHBIMH  XapaKTEPUCTHUKAaMU  IPOAYKTa U
XapaKTEepPUCTUKAMU MpoLecca IEATEIbHOCTH U M0 3aBEPIICHUU JEATEIbHOCTH Mpeararhb
W3MEHEHUE XapakTEepPUCTUK Ipouecca s IOJIYYEHHUS YIYYIIEHHBIX XapaKTEPUCTHK
IPOJIYKTa,;

e CBEpATh CBOM [CHCTBUS C I€NbI0 M, NPU HEOOXOAMMOCTH, HCIPABIATh OILIUOKU
CaMOCTOSITENIBHO.

YMeHue oueHUBaTh MPABUIBHOCTH BBIMOJHEHUS Y4eOHOW 3ajjaud, COOCTBEHHBIE BO3MOXHOCTU €€
pemienus. OO0yJaromuics CMOXKET:

e ONpEAETATh KPUTEPUH MPABUIBLHOCTH (KOPPEKTHOCTH) BBHIIOJIHEHUS y4eOHOM 3a1auH;

e AHAIN3MPOBATH U OOOCHOBBIBATH NPHUMEHEHHE COOTBETCTBYIOIIEIO WHCTPYMEHTAPHS IS
BBITIOJTHEHUS YUeOHOH 3a/1auH;

e CBOOOJHO MOJIB30BaThCs BHIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKH M CaMOOLIEHKH, UCXOJs U3
LIEJIM ¥ UMEIOLIUXCS CPEJICTB, pa3inyast pe3ynbTaT U criocoObl IeHCTBUM;

e OIICHMBATh TMPOJYKT CBOEH JEATENbHOCTH 1O 3aJaHHBIM HW/WIM  CaMOCTOSITEIHHO
OTIPEJECIIEHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIEIIBIO ACSATEIBLHOCTH;

e 000CHOBBIBaTH JOCTH)KUMOCTH II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLEHKH CBOUX
BHYTPEHHHUX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;



e (uKcHpoBaTH M AHATM3UPOBATH TUHAMUKY COOCTBEHHBIX 00Pa30BaTEIBHBIX PE3YIbTATOB.

BrnageHue ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, TMPUHSATHS PEHICHHA W OCYIIECTBICHHUS
OCO3HAHHOTO BhIOOpa B y4eOHOU ¥ mo3HaBaTenbHOU. OO0YJarOIUICS CMOXKET:

e HaAOIIOAATh M AHAJTU3UPOBATH COOCTBEHHYIO YUEOHYIO M NO3HABATEIBHYIO ACATEIBHOCTh U
JESITEIbHOCTD IPYTUX OOy4yaroUIuXcs B IPOLIECCE B3aUMOIIPOBEPKU;

e COOTHOCUTh pEalibHble U IJAHUPYEMbIE PE3yJIbTaThl MHAMBHIYaJbHON 00pa3oBaTeNIbHOMN
JESITEIbHOCTH U JIENIaTh BBIBOJBL;

e IPUHUMATh PEUICHHE B YUEOHOW CUTYallUU U HECTU 32 HETO OTBETCTBEHHOCTD;

e  CaMOCTOSITEJIbHO ONPENENATh IPUYKUHBI CBOErO ycliexa WM HEyClleXa U HaXOJIUTh CHOCOObI
BBIXOJIa U3 CUTYAllUH HEYyCIIeXa;

e  PETPOCIEKTHBHO ONPENENATh, KaKie AEUCTBUS MO PELIEHUI0 Y4eOHOH 3a/1auM UM TapaMeTphbl
9TUX ACUCTBUI MPUBENH K MOTYUYEHUIO HMEIOLIErocsl NpOAYyKTa yueOHOM AeSITeIbHOCTH;

e JIEMOHCTPUPOBATH MPUEMBI PETYISILIUU NCUX0(PU3HOTIOTHUECKUX/ SMOIIMOHATIBHBIX COCTOSIHUI
g goctuxkeHus: d¢p@dekra ycrnokoeHus (ycTpaHEHHUs SMOIMOHAJIbHOW HampsKEHHOCTH),
a¢dekra BoccTaHOBIEHUS (OCialieHus MpOsABIEHUN yToMiieHUs), 3¢ ¢eKra aKTUBU3ALUU
(TOBBIIIEHUS TCUXO0(DU3HOTIOTHUYECKON PEaKTUBHOCTH).

ITo3naBaTtenbublie YY /1

YMeHue  onpenenstb — MOHSTHS, co3maBath  OOOOIICHWS,  YCTaHABIMBATH  AHAJIOTHH,
KJIacCUu(PUIIMPOBaTh, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHHUS W KPHUTEPUU IS KIaccU(PHUKaIWU,
YCTaHABIWBATh  NPUYUHHO-CIEJACTBEHHBIE  CBSI3M,  CTPOUTh  JIOTHYECKOE  PaCCYyXICHHE,
YMO3aKJIIOYeHUE (MHIYKTUBHOE, JCIYKTUBHOE, MO aHAJIOTHMU) M JeNaTh BBIBOJLL. OOydarouuics
CMOJXKET:

o HOI[6I/IpaTI> CJIOBa, COINMOAYMHCHHBIC KIIFOYCBOMY CJIOBY, OIPECACIAIOMINE €ro IMPU3HAKU N

CBOIICTBA;

e  BBICTPAMBATh JIOTHYECKYIO LIETIOYKY, COCTOSIIYIO U3 KJIFOUEBOTO CIOBA U COMTOAYMHEHHBIX EMY
CJIOB;

e  BBIJICNIATH OOIIMIA MPU3HAK JBYX WM HECKOJIBKUX MPEIMETOB WM SBICHUH U OOBICHITH UX
CXOJCTBO;

e 00BEAMHATH MPEAMETH U SIBICHHS B TPYIIBI MO0 OMPEACICHHBIM MPHU3HAKAM, CPAaBHUBATH,
KiaccuuIpoBaTh 1 00001aTh (DAKTHI U SIBJICHHUSI,

e BBLICIITH SIBJICHHUE U3 OOIIEro psija APYrux sBICHUMN;

e ONpeACHsaTh OOCTOSITENbCTBA, KOTOPBIC NPEANIECTBOBAIA BO3HHUKHOBEHHUIO CBSI3U MEXIY
SIBIICHUSIMH, U3 3TUX OOCTOSTEILCTB BBIIEIATH ONPEICISIONINE, CIOCOOHBIC ObITh PUYMHON
JTAHHOTO SIBJICHHSI, BBISIBIISAITH IPUYMHBI M CJICIICTBHS SBJICHHIA;

e CTPOUTH PACCYKICHHE OT OONIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM M OT YaCTHBIX
SIBIICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

e CTPOWTH PACCY)KICHHE Ha OCHOBE CpPaBHEHHS IMPEIMETOB W SBJICHMIA, BBIACNSAS MPU STOM
oO111e Npu3HaKu;

e  M3JaraTh MOJYYCHHYIO HH(POPMAIINIO, MHTEPIIPETUPYS €€ B KOHTEKCTE peIIaeMoi 3a1auu;

e CaMOCTOSITENIFHO YKa3bIBaTh Ha WHGOpPMAINIO, HYXJAIOIIYIOCS B MPOBEpKe, MpemiaraTth U
MPUMEHSATH CIIOCOO MPOBEPKH JOCTOBEPHOCTH MH(OPMALIHH;

e BepOanM30BaTh HMOIMOHAILHOE BIIEUaTIEHHE, OKa3aHHOE Ha HETO UCTOYHUKOM;

e OOBICHATH SIBICHUS, TIPOIECCH, CBSA3U U OTHOIIICHUS, BBISIBIISIEMBIE B X0 MMO3HABATEIHHON U
HCCIIEIOBATENIbCKOM  IeSATENbHOCTH  (MIPUBOAUTH OOBSICHEHHE C HM3MEHEHHEM (POpPMBI
NPEJCTABICHUS; OOBACHATH, JACTAIM3UPYS WIM 00001as; oOBACHATH C 3aJaHHON TOYKH
3peHHs);



e BBISIBJISITh U HA3bIBATh MPUYHHBI COOBITHUS, SIBJICHUS, B TOM YHCIIE BO3MOXHBIC / Hauboliee
BEPOSITHBIE IPUYUHBI, BO3MOXHBIE TIOCHEACTBUS 3aJaHHOM IPUYUHBI, CAMOCTOSATEIBHO
OCYILECTBJISASA PUUUMHHO-CIIEICTBEHHbBIN aHAIIN3;

e JIeJaTh BBIBOJI HA OCHOBE KPUTUYECKOTO AHAJIN3A PA3HBIX TOUYEK 3PEHUS, IOATBEPKAATH BBIBO
CcOOCTBEHHOU apryMeHTalUeH UM CAaMOCTOSTEIHHO TOTYYCHHBIMU JTAHHBIMHU.

YMeHue co3naBaTh, MPUMEHATh W MPeoOpa3OBbIBATH 3HAKW M CHMBOJIBI, MOJEIU M CXEMbI JUIS
pelieHns yueOHbIX U [T03HABATEIbHBIX 3a1a4. OOy4daromuics CMOXKET:

e 0003HaYaTh CHMBOJIOM W 3HAKOM MPEIMET W/WIIU SIBIICHUE;

e ONPEAETATHh JOTHUECKHE CBS3M MEXKIy IPEIMETaMU /WU SIBICHUSIMH, 0003HAYaTh JaHHBIC
JIOTUYECKHUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

e CcO037aBaTh aOCTPAKTHBIN WM peabHBIA 00pa3 MmpeaMeTa /Wi SBICHHUS;

e CTPOWTH MOJIENIH/CXeMY Ha OCHOBE YCIIOBHUH 3aJ]a4M H/WJIH CTI0C00a €€ PEIICHHS;

e coO37aBaTh BepOaJbHBIC, BEIIECTBEHHbIE M HWH()OPMAIMOHHBIE MOJEIH C BBIJCICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa Ui OMpEIENeHHs Crocoda pelieHHus 3aJa4d B
COOTBETCTBUHU C CUTYallUEH;

e TpeoOpa3oBBIBATh MOJEIH C IIEThIO BBISBICHUS OOIIMX 3aKOHOB, ONPEACISIONINX TaHHYIO
MpeAMETHYIO 00J1acTh;

e TEpPEeBOAUTH CIOXKHYIO M0 COCTaBy (MHOTOACHEKTHYI0) MH(MOpMaLHIO U3 TpaduiuecKoro Uiu
(hopMaTM30BaHHOTO (CUMBOJIBHOTO) MTPEJICTABIICHHS B TEKCTOBOE, M HA00OPOT;

e CTPOUTH CXEMY, AJITOPUTM JCHWCTBUS, HCIIPABIISATH MIIM BOCCTAHABIMBATH HEM3BECTHBIN paHee
QITOPUTM Ha OCHOBE MMEIOIIETOCS 3HAaHUS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS] alITOPHUTM;

e CTPOMTH JJOKA3aTEJIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

e  AHAMM3UPOBATH/pe(dIECKCHUPOBATH OMBIT Pa3pabOTKM W pealu3alui y4eOHOTO TIPOEKTa,
nccaeaoBaHus (TEOPETUYECKOTO, IMIUPUIECKOTO) Ha OCHOBE MPEJIOKEHHON MPOOIeMHOM
CUTYaIiH, [IOCTaBJICHHON 1IeJT W/WIK 3aJaHHBIX KPUTEPHEB OLIEHKH MTPOYKTa/pe3ynbTaTa.

CwmpicnoBoe ureHne. OOyJaromuicst CMOXKET:

e HAXOJWTh B TeKcTe TpeOyemyro wuHPOpMaIMIO (B COOTBETCTBHHM C MEISIMH CBOECH
JESITETLHOCTH);

e OpHECHTHPOBAaTbCS B COJACP)KAHMM TEKCTAa, T[MOHMMATh IIEJIOCTHBIA CMBICH TEKCTa,
CTPYKTYPUPOBATh TEKCT;

e  YCTaHABJIMBATh B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITHH, SBJICHUI, IPOIIECCOB;

e  PE3IOMHUPOBATH IJIABHYIO HJICIO TEKCTA;

e TpeoOpa3OBBIBATH TEKCT, «IIEPEBOJIS» €r0 B APYTYIO MOJAIbHOCTh, HHTEPIPETHPOBATH TEKCT
(XyHOKECTBEHHBIH M HEXYIOXKECTBEHHBI  —  yd4eOHBIH,  HAay4HO-TIOMYJSAPHBIH,
uHbopMaIMOHHEIH, TeKkcT non-fiction);

e KPHUTHYECKH OIIEHHBATH COJEPKAHUE U POPMY TEKCTa.

DopMUPOBaHUE U PA3BUTHUE DKOJOTMUYECKOTO MBILIUIEHUS, YMEHHE IPUMEHSTH €r0 B [I03HABATEIbHOM,
KOMMYHUKaTHUBHOM, COIMAlIbHON MpaKkTHKEe W NpodeccHOHaNbHOM opueHTanuu. OOydaromuiics
CMOJKET:

e  OIpEAENATh CBOE OTHOLIEHHUE K IPUPOIHOM CPENE;

e  AHAJIM3MPOBATH BIUSHUE SKOJOTHYECKUX (DAKTOPOB HA Cpedy OOMTAHUS )KUBBIX OPTaHU3MOB;
e IPOBOJAUTH MPUUMHHBIN U BEPOSTHOCTHBIN aHAIN3 HKOJIOTHUECKUX CUTYalUi;

e IPOrHO3MPOBATH U3MEHEHUS CUTYallud NpU CMEHE NeMcTBUs OJHOroO (pakropa Ha JeiicTBue

apyroro (akropa;



. PaCIIpOCTPaHATL 3KOJIOTUYCCKUC 3HAHHUA U YUAaCTBOBATH B IMPAKTUYCCKUX [CJIaX I10 3alIUTC
OKpYKaroLlEen Cpeibl;

e BBIpaXaThb CBOE OTHOIIEHUE K IMPHUPOJIC Yepe3 PUCYHKH, COUMHEHUS, MOJEIIH, MPOCKTHHIC
paboTHI.

PasButie MOTMBaIMM K OBJIAJICHUIO KYyJIbTYpOW AKTHBHOI'O MCIIOJIB30BaHMS CIIOBAPEH U APYTUX
ITIOMCKOBBIX CHCTEM.

OO0yuaromuiicst CMOXKET:

e ONpEeneNsTh HEOOXOAMMbIEC KIIFOUEBBIC ITOMCKOBBIE CII0BA U 3aIIPOCHI;

e  OCYHIECTBJISITH B3aUMOJICHCTBUE C DIIEKTPOHHBIMU MTOMCKOBBIMHU CHCTEMaMHU, CIIOBAPSIMU;

e (opMHUPOBATh MHOKECTBEHHYIO BBHIOOPKY M3 MOMCKOBBIX MCTOYHUKOB JJIsi OOBEKTHBU3AIIUU
pe3yJIbTaTOB MOUCKA;

e COOTHOCHUTH MOJYYEHHBIE PE3YyJIbTAThl IOUCKA CO CBOEH AESATEIbHOCTBIO.

KommyHukatuBubie YY /|

YMeHue opraHu3oBbIBaTh y4eOHOE COTPYJHMYECTBO M COBMECTHYIO AESTEIBHOCTb C YUUTEIEM H
CBEpPCTHHUKAMH; pabOTaTh MHIMBUIYAIbHO M B TIpYyMIe: HAXOAUTH oOIllee peuieHhe M pa3peuiarhb
KOH(JIUKTEI Ha OCHOBE COIJIaCOBaHMA TNO3MLIMI U ydyera UHTEpecoB; (OpMYIHpPOBaTh,
apryMEHTUPOBAaTh U OTCTANBAaTh CBOE MHEHHUE

OO0yuaromuiicst CMOXKET:

e OIpeAessTh BO3MOXKHBIE POJIM B COBMECTHOM JESTENbHOCTH;

e UrpaTh ONPEICIICHHYIO POJIb B COBMECTHOU JESITEIbHOCTH;

e T[PUHUMATh MO3ULUIO COOECeTHUKA, MOHUMAs MO3UIHUIO JIPYroro, pa3ivyaTh B €ro peyuu:
MHEHHE (TOYKY 3pEHHUS ), TOKA3aTeIbCTBO (apryMeHTHI), (DaKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

e OIpeAensTh CBOM JCHCTBHSI W JEHCTBUS MapTHEpa, KOTOpbIE CIIOCOOCTBOBAIM HIIU
MPEMSTCTBOBAIU MPOAYKTUBHON KOMMYHHKAIIUH;

e CTPOUTH MMO3UTUBHBIC OTHOUICHHUS B MpoIiecce yYeOHOU U MO3HABATENBHON e TEIbHOCTH;

e KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaWBATh CBOIO TOYKY 3pEHHs, B TUCKYCCUU YMETh
BBIJIBUTaTh KOHTPApPryMEHTHI, MepedpazupoBaTh CBOIO MbICHb (BIaJCHUE MEXaHU3MOM
9KBHUBAJICHTHBIX 3aM€H);

e KPUTUYECKH OTHOCHTBHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh
OLIMOOYHOCTH CBOEr0 MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

e TMpejiaraTh aJbTEPHATUBHOE PEIICHUE B KOH(MIUKTHON CUTYaIUH;

e BBIICISTH OOIIYIO TOUYKY 3pEHUS B JUCKYCCUU;

e JIOTOBApHBATHCS O MPaBWIIAX U BOMPOCAX Ui OOCYKICHHS B COOTBETCTBUU C MTOCTABJICHHOM
repen rpymmnou 3agayen;

e OpraHM30BBIBaTH y4yeOHOE B3aUMOJCHCTBHME B Trpymme (OompeaeisTh oOIMe Ienu,
pacmpenensTh poiu, I0TOBapUBAThCS APYT C APYTOM H T. [1.);

e YCTpaHATh B paMKax JWalora pa3pblBBI B  KOMMYHHUKAllUHU, OOYCIOBJICHHbBIE
HEMOHMMAaHHEM/HETIPUSITHEM CO CTOPOHBI coOeceqHHKa 3adayd, (GOpMBI MM COAEPIKAHHS
Janora.

YMeHHe 0CO3HAHHO MCIIOJIb30BaTh PEUYEBbIC CPECTBA B COOTBETCTBHH C 3a/1aueii KOMMYHUKAITUH JUTs
BBIPQXKCHUSI CBOUX YYBCTB, MBICIICH W TMOTPEOHOCTEH Ui TUIAHUPOBAHUS W PETYISAIUU CBOCH
JIeATEIbHOCTH, BJIaJICHUE YCTHOW W MUCHMEHHOW pPEYbl0, MOHOJOTHUYECKOW KOHTEKCTHOW pPEublo.
OOy4Jaromuics CMOXKET:



e OIpEeAeNATh 337a4y KOMMYHHKAIIMM U B COOTBETCTBUU C HEW OTOMpPATh peueBble CPECTBA;

e 0TOMpATH U UCIIOJIB30BATh PEUEBBIE CPEJICTBA B TPOIIECCE KOMMYHHKAIIUU C JPYTUMH JFOABMU
(nuanor B mape, B MaJIOi rpymnmne U T. 1.);

e TMPEICTAaBISATH B YCTHOW WJIM TNHUCBMEHHON (opMe pa3BepHYTHIM IUTaH COOCTBEHHOM
JEATENBHOCTH;

e coONrOaTh HOPMBI IIYOJIMYHOM pEUH, PErJaMeHT B MOHOJIOTE M TUCKYCCHH B COOTBETCTBHH C
KOMMYHHUKaTUBHOM 3a/1a4eil;

e BbICKa3bplBaThb U OOOCHOBBIBaTb MHEHHME (CY)KIEHHE) M 3allpallliBaTh MHEHHME MapTHEpa B
paMKax quaora;

e IPUHHUMATh PEIICHHE B XOJ€ AUAJIOTa U COTJIACOBBIBATH €0 C COOECETHUKOM;

e CO3[aBaTh IIMCBMEHHBIC «KJIHMIIHPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C HCIOJIb30BAaHUEM
HE0OXO0IMMBIX PEUYEBBIX CPE/CTB;

e HCNOJb30BaTh BepOanbHbIE CpPEACTBA (CpeAcTBa JIOTMUECKOW CBSI3M) Ul  BbIJEIECHUS
CMBICIIOBBIX OJIOKOB CBOEr0 BBICTYIIJICHUS;

e HCIOJb30BaTh HeBepOabHbIE cpencTaa WIN HarJIsIIHbIE MaTepHabl,
MIOATOTOBJIEHHbIE/OTOOPAHHBIE MOJT PYKOBOJACTBOM YUHUTES;

e JIeNIaTh OLICHOYHBIM BBIBOJ O JOCTMIKEHUHW LEIM KOMMYHHMKAIMU HETOCPEACTBEHHO IIOCIIE
3aBepUICHUS] KOMMYHHUKAaTUBHOTO KOHTaKTa 1 000CHOBBIBATH €TO0.

@dopmMupoBaHHE M Ppa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCHOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHosorui (ganee — UKT). OOyuatomuiicss cMOXKeT:

e IIEJICHANPABJICHHO MCKAaTh M WCIOJh30BaTh HH(GOPMAIIMOHHBIE PECYPChI, HEOOXOUMBIC ISt
perneHust yueOHBIX U MTPAKTUUYECKHX 3a71ad ¢ momonisto cpeacts UKT;

e BBIOMpATh, CTPOUTH U UCIOJB30BATh a/IEKBATHYIO0 MH(OPMALMOHHYIO MOJEb IS Mepeaayn
CBOMX MBICJIEH CPEACTBAMU €CTECTBEHHBIX M (OPMAJbHBIX S3bIKOB B COOTBETCTBUU C
YCIOBUSMU KOMMYHUKALIUU;

e BBIIENATH HHPOPMAIIMOHHBIN acleKT 3ajauu, ONepupoBaTh JaHHBIMHU, UCIIOJIB30BAaTh MOJIETh
pelIeHUs 3a/1a4H;

e HCNOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMH (BKJIIOYas BBIOOp aJEeKBaTHBIX 3ajaye
WHCTPYMEHTAJIBHBIX POrpaMMHO-ANMapaTHBIX CPEICTB W CEPBHCOB) S  pEUICHUS
MH(OPMALIMOHHBIX UM KOMMYHHMKAIIMOHHBIX Y4YeOHBIX 3a7ad, B TOM YMHCJIE: BBIYHCIICHUE,
HarmucaHue MUceM, COYMHEHHH, JOKIIaA0B, peepaToB, CO3JaHIe MPE3EHTALNN U 1p.;

e  HCIOJb30BaTh MHPOPMAIIHUIO C YYETOM 3TUYECKHX U MPABOBBIX HOPM;

e co3/aBaTh UH(POPMAIIMOHHBIE PECYPCHl PA3HOTO THUIA U JUISl Pa3HBIX ayAUTOPUIA, COOIIOIATH
MH(OPMALIMOHHYIO TUTHEHY U MTpaBuiia HH(GOPMAIMOHHON 0€3011aCHOCTH.

HPEAMETHBIE PE3YJIBTATBI

Y4eHnK HAyUnTCH:

*OIKCHIBATh CBOMCTBA TBEPIBIX, >KUIKHUX, I'a3000pa3HbIX BEIECTB, BBLACTAS WX CYIIECTBEHHBIC
MIPU3HAKH;

* XapaKTEpPU30BaTh BEILECTBA II0 COCTABY, CTPOCHUIO M CBOMCTBAM, YCTAaHABJIMBATH MPUYMHHO-
CJIIEZICTBEHHBIE CBA3U MEXKIY JAHHBIMU XapaKTEpPUCTUKAMHU BEIIECTBA;

* PACKpBIBATh CMBICI OCHOBHBIX XUMHMYECKUX IOHSATUU «aTOM», «MOJIEKYJIA», «XUMHUYECKUU
3JIEMEHT)», «IIPOCTOE BELIECTBO», «CIIOKHOE BEILIECTBO», «BAJICHTHOCTBHY», MCIOJIb3Ys 3HAKOBYIO
CUCTEMY XUMHUH;

* M300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C TOMOIIBI0 XUMHYECKHX (OpMYyT U CYIIHOCTH
XUMHUUYECKUX PEAKIIMI C TOMOLIBI0 XMMUYECKUX YPABHEHUI;

* BBIYUCJISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, a TAKKE MAaCCOBYIO J0JIIO
XUMHUYECKOTO JIEMEHTA B COCIMHEHUSAX ISl OLIEHKH UX IMPAKTUYECKON 3HAYUUMOCTH;



* CPaBHHUBATh 10 COCTABY OKCHU/IbI, OCHOBAHUS, KUCIOTBI, COJIU;
* KJIACCU(UIIUPOBATH OKCUBI U OCHOBAHWSI 110 CBOWCTBAM, KUCJIOTHI M COJI TIO COCTAaBY;

* ONKCHIBATH COCTAB, CBOMCTBA W 3HAUYCHHUE (B MPUPOJIEC U MPAKTUUYECKON JIEATETHHOCTH YEIOBEKA)
MIPOCTBIX BEHIECTB — KHUCJIOPOJIa U BOJAOPO/IA;

* JaBaTh CPABHUTEIBHYIO XapaKTEPUCTHKY XHUMHUYECKUX JJIEMEHTOB M BAXKHEUIIUX COCAMHCHHN
€CTECTBEHHBIX CEMEICTB ICJIOYHBIX METAVIOB U TaJIOT'€HOB;

* [10JIB30BATHCS JTAOOPATOPHBIM 00OPYIOBAaHUEM M XHMHYECKOH TOCYI0H;

* POBOJIUTH HECIIOKHBIC XMMHYCCKHE OIBITHl U HAOIIOJICHUS 32 M3MCHCHHUSIMH CBOWCTB BEIIECTB B
Mpolecce WX NPEBpalICHHA; COONIONAaTh TMpaBWIa TEXHUKA O€30MacHOCTH IPU IPOBEICHHUH
HaOJII0IEHUI U OIIBITOB;

* pa3nyaTh SKCIEPUMEHTATBHO KHUCIOTHI W IIENOYHM, MOJB3YSICh WHIMKATOPAMU; OCO3HABAaTh
HEO0O0XOMMOCTh COOJIOICHUST Mep O€30TTaCHOCTH MPU OOPAIEHUH C KUCIOTAMH H IIEJI0YaMHU.
KJIacCU(PUITMPOBATh XUMHUYECKHE DJIEMEHTH Ha METaulbl, HEMETaJUIbl, JJIEMEHTBI, OKCHIBI U
THJIPOKCUIBI KOTOPBIX aM(pOTEpHBI, M HWHEPTHBIC 3JEMEHTHI (Ta3bl) JJII OCO3HAHUS BaXKHOCTHU
YIOPSAI0YSHHOCTH HAYYIHBIX 3HAHHIA,

* pacKphIBaTh CMBICH neproandeckoro 3akona Jl. . Menneneesa;

* ONMUCBIBATh M XapaKTEPH30BaTh TAOIUYHYIO (GOpPMYy TEPUOJIMUYECKON CHUCTEMBI XUMUYECCKUX
AJIEMEHTOB;

* XapaKTEepPU30BaTh COCTAB aTOMHBIX SIIEP W PACHPEEICHUE YHCIa AJIEKTPOHOB IO JJIEKTPOHHBIM
CJIOSIM aTOMOB XUMHYECKHX AIEMEHTOB MaJIBIX MIEPHUOIOB MEPUOUUECKON CUCTEMBI, a TAK)KE KaJIs U
KaJTBITUS;

* pa3aMyYaTh BHUABl XUMHUYECKOW CBS3U: WOHHYIO, KOBAJICHTHYIO IMOJSIPHYIO, KOBAJCHTHYIO
HETIOJISIPHYIO U METAJTHIECKYIO;

* U300paXkaTh AJIEKTPOHHO-UOHHBIE (OPMYIBI BELIECTB, OOPA30BAHHBIX XUMHUYECKHUMH CBSI3IMHU
pa3Horo BUA;

* BBISIBJIATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT CTPOEHUS MX KPUCTAJUIMUECKUX PELIETOK: MOHHBIX,
aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKHUX;

* XapaKTepU30BaTh XUMUYECKHE AJIEMEHThl U UX COCIUHEHHUS HAa OCHOBE IOJIOKEHUS SJIEMEHTOB B
MEPUOANYECKON CUCTEME U 0COOCHHOCTEH CTPOCHHUS X aTOMOB;

* ONUCBHIBATh OCHOBHBIE OJTamnbl OTKpeITUA [I. V1. MenneneeBbIM MepuOJMYECKOr0 3aKOHa H
MEePUOTUUYECKON CUCTEMBI XUMUYECKHX JIEMEHTOB, )KM3Hb U MHOTOOOPa3HYIO HAYYHYIO JIEATEIbHOCTh
YUYEHOT0;

* XapaKTepU30BaTh HAYyYHOE U MHPOBO33PEHUECKOE 3HAUYEHHE MEPUOJMYECKOrO0 3aKoHa U
MEePUOIMYECKOIN CUCTeMbl XUMHYECKUX AeMeHToB Jl. Y. MeHeneena;

* 0CO3HABaTh HAay4yHbIe OTKPBITHS KaK pe3yiabTaT UIMTEIbHBIX HAOIIOJCHHM, OMBITOB, HAYYHOMH
MIOJIEMUKH, TIPEOI0NICHHS TPYTHOCTEH U COMHEHUH.

OOBSACHATH CyTh XUMUYECKUX MPOLIECCOB U UX MPUHIUIUAIBHOE OTIHYKE OT (PU3UYECKUX;

* Ha3bIBATh MIPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEaKIUii;

* YCTaHABIIMBATh MPUHAIICKHOCTh XUMUYECKOW peakiu K OMpeAeNéHHOMY THIY MO OJHOMY W3
KJIacCU(UKAITMOHHBIX MPU3HAKOB: 1) MO YUCITy U COCTaBY MCXOHBIX BEIIECTB U MPOIYKTOB pEaKluu
(peakuuu COeOMHEHHMs], Pa3NOKEHUs, 3aMelIeHUsI 1 00MeHa); 2) MO BBIACICHUIO WU TMOTJIOIIECHUIO
TEIUIOTHI (peaklnu SK30TePMUUECKHE U IHIOTEPMUYECKHE); 3) MO U3MEHEHHUIO CTETIeHeH OKUCICHHUS
XUMHUYECKUX DIIEMEHTOB (pEaKIMH OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE); 4) IO 00paTUMOCTU
npoliecca (peakiuu oOpaTuMble 1 HeoOpaTUMBbIE);

* Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CKOPOCTh XMMHUECKUX PEAKIUii;

* Ha3bIBaTh (DAaKTOPBI, BIUSIONINE HA CMEIEHUE XUMUIECKOTO PAaBHOBECHS;

* COCTaBJISITh YPaBHEHMsSI DIIEKTPOJUTHYECKON TUCCOLMAIMU KUCIOT, MIeNOYel, COJel; MOJIHBIE U
COKpaIEHHBIC HOHHBIE YPaBHEHUS peakliuii 0OMeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii;

* POTHO3UPOBATH MPOAYKTHI XUMUYECKHX PEakIuii o ¢opMyiaam/Ha3BaHUSIM HCXOJHBIX BEIIECTB;
OTIpEIeNIATh UCXOAHBIE BElIecTBa Mo (popmyiaM/Ha3BaHUSAM MTPOIYKTOB PEAKIUY;



* COCTaBJIAITH ypaBHEHUSI PEaKUUi, COOTBETCTBYIOIIUX IMOCIIEIOBATEILHOCTH  («UETIOYKE»)
MpeBpaIIeHU HEOPraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

® BBIABJIATH B MMPOLECCE SKCIICPUMCEHTA IMMPU3HAKHU, CBUACTCIBCTBYIOIIUC O MMPOTCKAHUHN XUMHUYECKOU
peaKkuuy;

* [IPUTOTOBJIATH PACTBOPBI C OIPEAEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BEILIECTBA,;

* ONPEACIIATh XAapaKTEP Cpeabl BOJHBIX PACTBOPOB KHUCJIOT M IIEJIOYEH MO H3MEHEHUIO OKPACKH
WHJUKATOPOB;

® IPOBOAWTL KAaUCCTBCHHBIC PCAKIHWH, MOATBCPIKAAIOIMNEC HAJIWMYXWC B BOJHBIX PAaCTBOpaxX BCUICCTB
OTACJIBbHBIX KATUOHOB U AaHUOHOB.

ONpeCAC/IATh NPUHAMIC)KHOCTE HCOPraHMYCCKUX BCHICCTB K OAHOMY M3 M3YYCHHBLIX KJIaCCOB/prrIHZ
METAJJIBI U HEMETAJIBI, OKCHUJIbI, OCHOBAHHUS, KUCJIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 110 UX Ha3BAHUSM;

* ONpCACIATE BAJICHTHOCTD U CTCIICHDb OKUCJICHHA 2JICMCHTOB B BCIICCTBAX;

* COCTaBJIATH q)OpMYJ'II)I HEOPraHNYICCKUX COGI[I/IHCHI/Iﬁ II0 BAJICHTHOCTAM H CTCIICHAM OKHCICHUSA
AJIEMEHTOB, a TaKXKE 3apsjaM HOHOB, YKa3aHHBIM B TaOJHUIIE PACTBOPUMOCTH KUCJIOT, OCHOBAHHUI U
COJIeH;

* 0OBACHATH 3aKOHOMCPHOCTU HU3MCHCHUA (1)I/I3I/I‘~IGCKI/IX U XUMHYECKHX CBONCTB IMMPOCTBIX BEHICCTB
(MeTaJ'IJ'IOB u HeMeTaJ'IJ'IOB) 1 UX BBICHINX OKCHIOB, O6p330BaHHI)IX 3JICMEHTAMH BTOPOTO U TPETHETO
MepUOJIOB;

* HAa3bIBATh O6HII/IC XUMHUYECCKHUEC CBOﬁCTBa, XapPaKTCPHBIC IJIA TPYIIT OKCUAOB: KUCIIOTHBIX, OCHéBHLIX,
aM(pOTEePHBIX;

* HAa3bIBATh O6HII/IC XUMHUYECCKUEC CBOﬁCTBa, XapaKTCPHBIC I KaXXJ0ro M3 KiIaCCOB HECOPraHMYCCKUX
BEIIECTB: KUCJIOT, OCHOBaHHUM, COJICH;

* IPUBOJUTh MPUMEPHI PEAKUHI, MOATBEPKAAIOIUX XUMHUYECKHE CBOWCTBA HEOPraHUYECKUX
BEIIIECTB: OKCHJIOB, KMCIIOT, OCHOBAaHUH M COJICH;

* ONPEACNIATh  BEIIECTBO-OKHCIHMTENh W BEIIECTBO-BOCCTAHOBUTEIb B  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUSAX;

* COCTaBJIAITh OKUCIUTEIHLHO-BOCCTAHOBHUTEIbHBIN  OamaHC (A7 M3YYCHHBIX pEakiuii) 1o
MPEJI0KEHHBIM CXEMaM PEaKIIHii;

* MPOBOJNTH JTAOOPATOPHBIE OIBITHI, IMOATBEPHKIAIOIINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHWYECKUX BEIIECTB;

* POBOJMTH JIJA0OPATOPHBIE OTIBITHI 11O MOJYYECHUIO U COOMPAHUIO Ira3000pa3HbIX BEIIECTB: BOJIOPO/Ia,
KHMCJIOpO/Ia, YTIEKUCIIOTO ra3a, aMMHaKa; COCTABJISITh YPABHEHUS! COOTBETCTBYIOIIUX PEAKIIUH.

COJAEP XAHME YYEBHOI'O ITPEJIMETA

8 kuacce
Beenenue (7 uacoe)

[Ipenmer xumun, MeToabl TO3HAHHWS B XUMHH: HAONIOJEHUE, IKCIEPUMEHT, MOJEIHpPOBAHUE.
HcTounuku xumudeckoi nHGOpMaIuy, ee MoTydeHue, aHAIU3 U MPEACTAaBICHUE er0 pe3ylbTaToB.
[TonsiTHE O XMMHYECKOM dJIeMEHTE U (OpMax €ro CylecTBOBaHMS: CBOOOIHBIX aTOMaX, MPOCTHIX U
CIIOXKHBIX BemiecTBa. [IpeBpamienus BemecTB. OTnUYMEe XUMHUYECKUX PEAKIUN OT (UIUYECKUX
sBiieHUN. Posib XuMuu B *KHU3HU yenoBeka. Xemodumus u xemodoous. KpaTkue cBeieHus U3 HCTOPUU
BO3HHMKHOBEHHUS U pa3Butus xumud. [lepuon anxumuu. [lonarue o ¢punocopckom kamue. XUMUS B
XVI B. Pa3Butue xumun Ha Pycu. PoJsib OT€UeCTBEHHBIX YUEHBIX B CTAHOBJIEHUM XMMHYECKON HAYKHU
- pabotsl M. B. JlomonocoBa, A. M. Bytneposa, /I. 1. MenneneeBa. Xumuueckasi CHMBOJIMKA. 3HAKH
XUMHYECKUX DJIEMEHTOB M TPOUCXOXKJEHUE MX Ha3BaHWi. Xumudeckue ¢Gopmynbl. UHIEKCH u



kodpduuuenTsl. OTHOCUTENbHBIE AaTOMHAas W MOJIEKYJspHas Macchl. Pacuer MaccoBoil oM
XUMHUYECKOT0 3JIEMEHTa 10 (JopMyIie BEIECTBA.

[Tepuonnueckas cucreMa xumuyeckux 3iemeHTOB J[. M. MeHneneeBa, ee CTpyKTypa: Mallble U
OOJBIIME MEePHOIbl, TPYIIBI U MOArPYyNIbl (THaBHas W mobouHas). lepuoanueckas cuctemMa Kak
CIIPaBOYHOE MTOCOOME ISl OJTYyYEHUSI CBEICHUM O XUMHUECKHUX PJIEMEHTaX.

Pacuernbie 3amaum. 1. HaxoxaeHue OTHOCUTEIBHOM MOJEKYJISPHOW Macchl BEIIeCTBa IO €ro
XUMHUYECKON Gopmyre. 2. Beluncienne MaccoBOi 101 XUMUYECKOTO JIEMEHTA B BELIECTBE IO €ro

dbopmyie.

JdemoncTpanuu. 1.Mojaenu pa3IMuHBIX TMPOCTHIX M CIOXKHBIX BemecTB.2. Kosuekius cTexassHHOM
xuMuueckoi nocyzsl.3.Kosuiekuus MmaTeprainoB U U3/1euil Ha OCHOBE almtoMuHus.4. Bzanmoaelicteue
MpaMopa ¢ KUCIOTON ¥ IOMYTHEHUE U3BECTKOBOM BOJIBI.

IpakTnyeckass padora Ne 1 [IpaBuia TexHUKH O€30MacHOCTH. 3HAKOMCTBO C J1abOpaTOPHBIM
000pyI0BaHHEM.

Tema 1.ATombl XMMHYECKHX dJ1eMeHTOB (9 uacoe)

ATOMEBI Kak q)opMa CyHI€CTBOBAHUA XUMHUYCCKUX DJICMCHTOB. OcHOBHEBIE CBCIACHUA O CTPOCHUU
aToMoB. Jloka3aTenbCcTBa CIOKHOCTH cTpoeHust aToMoB. OnbiThl Pesepdopaa. [lnanerapuas monens
CTPOEHHUs aToMa.

CocTtaB aTOMHBIX s€p: MPOTOHBI W HEUTpPOHBI. OTHOCHTENbHAs aTOMHAs Macca. B3auMocBs3b
MOHATHI «IPOTOHY», «HEHUTPOH», «OTHOCUTEIbHASI aTOMHasi Macca». M3MeHeHue uucia mMpoTOHOB B
s1pe aToMa - 00pa30BaHHE HOBBIX XMMHUYECKHUX AJIEMEHTOB. I3MeHeHue yucia HEUTPOHOB B siApe
aToma - oOpazoBaHue H30TONOB. COBpPEMEHHOE OIpE/IEICHHE MOHITHUS «XUMUYECKHH SJIEMEHT».
N30Tomnbl Kak pa3HOBUAHOCTH aTOMOB OJJTHOTO XMMHUYECKOTO JIEMEHTA.

DnekTpoHbl. CTpOEHUE IEKTPOHHBIX YPOBHEW aTOMOB XMMHYECKHUX HJIEMEHTOB MaJIbIX MEPHOJOB
nepuoauueckoit cucremsl J[. M. MengeneeBa. I[loHsitTue o 3aBepIIEeHHOM W HE3aBEPIICHHOM
ANIEKTPOHHOM cjioe (dPHepreTnyeckoM ypoBHe).Ilepromnueckas cucreMa XMMHUYECKHX AJIEMEHTOB /.
N. MeHnneneeBa u CTpOCHHE aTOMOB: (PM3MUYECKHIA CMBICI TOPSIKOBOTO HOMEpa dJeMEHTa, HoMepa
rpyIbl, HoMepa nepuoaa. sMeHeHnue uncia 3JeKTPOHOB Ha BHEUIHEM AJIEKTPOHHOM YPOBHE aToMa
XUMHUYECKOTO DJJIeMEHTa - O0Opa3oBaHHME TOJOXKUTEIbHBIX M OTPHUIATCIBHBIX HOHOB. IOHBI,
o0pa3oBaHHBIC aTOMAMH META/UIOB W HeMeTauioB. [IpUYMHBI W3MEHEHHS METAIMYCCKUX U
HEMETAJNTHYECKUX CBOMCTB B Mepuoaax u rpymnmnax. O6pazoBanue OuHapHbIX coequHenuid. [lonstue
00 woHHOU cBs3u. CxeMbl 0Opa30BaHUs HMOHHOW CBS3U. B3anMojaeicTBHE aTOMOB XHMHYECKHX
AJIEMEHTOB-HEMETAIUIOB MEX]y Cco00il -00pa3oBaHHE IBYXaTOMHBIX MOJIEKYN MPOCTBIX BEIIECTB.
KoBanentHas - HemosisipHas XUMHYECKas CBS3b. OIEKTPOHHBIE M CTPYKTYpHbIE (OPMYIIBL.
BzaumoneiicTBue aTOMOB XHMHUYECKUX SJIEMEHTOB-HEMETANIOB MEXIy co0oil - oOpasoBaHue
OMHAPHBIX COSAMHEHUI HEMETAIJIOB. DIEKTPOOTPUIIATENILHOCTh. [I0HITHE O KOBaJIEHTHOM MOJSPHOM
cBs3u. [loHATHE O BaJIGHTHOCTH KaK CBOWCTBE aTOMOB 0OOpa30BBIBaTh KOBAJICHTHBIE XUMHUYECKHE
cBs3u. CocraBneHue Gopmyn OWHAPHBIX COCAMHEHUU MO BAJICHTHOCTU. B3ammopeiicTBue aTromoB
XUMHUYECKUX DIIEMEHTOB-METAIZIOB MEXIy co00il - oOpa3oBaHHE METAUTMUYECKUX KPHUCTAJUIOB.
ITonsaTue o MeTaIINYECKOM CBS3U.

JdemoncTpanuu. Mojenu aTOMOB XMUMHUYECKUX 3JIEMEHTOB. lleproanyeckas cuctemMa XMMUYECKUX
anemenToB /. 1. Menaeneena.



Tema 2. Ilpoctbie BemecTBa (7 uacos)

[lonoxxeHne METaJUIOB MU HEMETAJLIOB B IEPUOJUYECKON CHCTEME XMMHUYECKHX 31eMeHToB [[. H.
MenpneneeBa. BaxHeilue npocTble BEMIECTBA - METAJUIbL: KEJIE30, AIFOMUHUMN, KaJbLH, MAarHU,
HaTpuii, kamuil. OOmwue ¢usnyeckre CBOICTBa MeTaUIOB. BaxHelnme npocTeie BelIecTBa -
HEMeTaJUIbl, 00pa30BaHHBIE aTOMAaMHU KHCIOPOJa, BOJOpOJA, a30Ta, cepwl, (ocdopa, yriepona.
MouJiekyIbl IPOCTHIX BEIIECTB-HEMETAIIIOB BOJOPO/a, KUCIOPO/1a, a30Ta, raloreHoB. OTHOCUTENbHAS
MoJieKynsipHasi Macca. CriocOOHOCTh aTOMOB XMMMUECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKHUX
MPOCTBIX BEHIECTB - aNIOTPONUs. AJJIOTponHble Moaudukanuu kuciopona, ¢ocdopa u omnosa.
Merannueckue M HEMETAUIMYECKHUE CBOMCTBA IMPOCTHIX BellecTB. OTHOCHUTENBHOCTH JIEICHUS
IIPOCTBIX BEIIECTB HAa MeTaulbl U HemeTauibl. Yuceno Aoragpo. KosmuectBo BemectBa. Mouib.
Monsipaas macca. Mossipablii 00beM Ta3000pa3HbIX BemiecTB. KpaTHble €IWHHUIIBI KOJIMYECTBA
BEIlECTBA — MWUIMMOJb M KHJIOMOJIb, MWIIMMOJIAPHAas M KWIOMOJISIDHAs MAacChl BEIECTBA,
MUJUTUMOJISIPHBIM M KUJIOMOJIIPHBIA 00BEMbI Ta3000pa3HbIX BellecTB. PacueTsl ¢ MCHOIb30BaHUEM
MOHATHN «KOJMYECTBO BEILECTBAa», «MOJISIpHAs Macca», «MOJISIPHBII 00BEM Tra3oB», «IOCTOSHHAas
ABoraapo».

Pacyernblie 3agauu. 1. Brruncnenne MOISPHONW MacChl BEIIECTB MO XUMHUUYECKHM (Qopmynam. 2.
PacueTsl ¢ HMCMOJIB30BAHMEM MOHSTUN «KOJHMYECTBO BEIIECTBA», «MOJISIPHAS MaCCa», «MOJSPHBIN
00bEM razoBy, «IMOCTOSTHHAS ABOTAIPO».

JdemoncTpauuu. O6pasisr 6e510T0 U ceporo 0s10Ba. HekoTopsie MeTauibl 1 HEMETAIUTbI KOJTUYECTBOM
BemectBa 1 Moas. Mogens MospHOro o00OBbeMa Ta3000pa3HBIX BemecTB. O3HaAKOMJIIEHUE C
KOJUIEKIMSIMU MeTasuioB. O3HAKOMIIEHUE C KOJUIEKIIMSIMU HEMETAJIIOB.

Tema 3 . CoenrHeHUsI XUMUYECKHX 3JIeMeHTOB (14uacos)

Crenenp oxuciieHusi. CpaBHEHHE CTENEHHM OKHCJIEHUS W BaJEHTHOCTH. OmnpeneneHHe CTENeHU
OKHCJICHUS 3JIEMEHTOB MO XUMHUYecKou dopmyne coeauHeHus. CocraBieHue GopMmysn OHMHAPHBIX
COCIMHEHUH, oOmmi crnocod WX Ha3biBaHUsA. bUHApHBIC COCTUHEHHS META/UIOB M HEMETAJIOB:
OKCH/IBI, XJOpU bl Cynbhuasl U ap. CoctaBiaenue ux Gopmysn. bunapHple coequHEHNS HEMETAIIJIOB:
OKCH/JIbI, JIETY4H€ BOJIOPOJAHBIE COCIMHEHUS, UX COCTaB. [IpeacTaBUTENM OKCUIOB: BOJIA, YIIICKUCIIbINA
ra3 M HeraiieHas u3BecTb. [IpencTtaBuTenu JeTydnx BOJOPOJHBIX COCIMHEHHH: XJIOPOBOJIOPOI U
ammuak. OCHOBaHUS, MX COCTaB M Ha3BaHHA. PacTBOpMMOCTh, OCHOBaHM B Bojie. Tabmuia
pacTBOPUMOCTH T'MAPOKCHUAOB U coJiel B Bozie. [IpeacraBurenu menodeil: TiApOKCHIbl HATPUS, KaJlnst
U kanbuus. [TousaTue o kayecTBeHHBIX peakiuax. Muaukaropel. I3MeHeHne OKpacku HHAMKATOPOB B
IIEJIOYHOU CpEJIE.

Kucnotsl, ux cocras u HazBaHus. Knaccugukanus kucnot. [IpencraButenn KUcioT: cepHasi, CosHas
u asotHas. llonsATHe o mikane kucinoTHocTu —lukana-pH. V3MeHeHMe OKpacku HHAMKATOPOB B
KucIoTHOH cpene. ConM Kak NPOU3BOAHBIE KHUCIOT M OCHOBaHMM. MX cocTtaB M Ha3BaHHUS.
PactBopuMocTb coneil B Bozie. IIpenctaBurenu cosiei: Xxaopua HaTpus, kKapOoHat u (ocdat KaibLus.
AMopdHBIe M KpPUCTAIMYECKHE BelIecTBA. MEeXMOJEKYIspHbIE B3aUMOACUCTBUS.  THIIBI
KPUCTANIMYECKUX PEIIETOK: MOHHAsA, aTOMHAas, MOJEKYIsIpHas M MeTaJulMyeckas. 3aBUCHUMOCTh
CBOMCTB BEUIECTB OT THUIOB KPUCTANIMYECKUX pEIIETOK. BemectBa MOJEKYISpHOIO H
HEMOJIEKYJIIDHOTO CTPOEHHUA. 3aKOH IOCTOSTHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS.
Yucrtele BemecTBa U cMecH. [Ipumepsl )kuIKUX, TBEPABIX U Ia3000pa3HbIx cMeceid. CBOMCTBA YMCTHIX
BeliecTB U cMeceil. MIx coctaB. MaccoBasi 1 00beMHast 10JIM KOMIIOHEHTa cMecH. PacueTsl, cBsi3aHHbIE
C MCIOJIb30BAaHUEM MOHATHS J10JIS.



Pacuernble 3agaun. 1. Pacuer MaccoBoil M 00OBEMHOM HOJIEHl KOMIIOHEHTOB CMECH BEILIECTB. 2.
Brrunciienne MaccoBoil A0JIM BEIMIECTBA B pACTBOPE MO U3BECTHOM Macce pacTBOPEHHOTO BEILIECTBA U
Macce pacTBopuTesia. 3. BplunmcieHne Macchl pacTBOPSEMOIO BEIIECTBA U PACTBOPUTEII,
HEOOXOUMBIX JJISl IPUTOTOBIICHHS ONPEAETICHHOM MacChl pacTBOPa ¢ M3BECTHONW MAacCOBOW JIOJIEH
PacTBOPEHHOTO BEIIECTBA.

Jemoncrpanun. OOpa3ibl OKCHIOB, KUCJIOT, OCHOBaHUM M cojied. Mojaenu KpuCTalInYecKuX
pemlieToK XJopuaa HaTpus, anMasza, okcuaa yriaepona (IV). KuciaoTHo-mienounbie WHIMKATOPHI,
HU3MCHCHUC OKPACKU B PA3JIMYHLIX CPEAAX.

[IpakTnyeckass padora Ne 2 [IpuroroBieHue pacTBOpa caxapa W OIpeAcieHHEe MAacCOBOM JONHM COMU B
pacTBope

Tema 4. U3meHeHus1, mpoucxoasinue ¢ Bemecrsamu (134)

[TonsTne sBNEHUA KaK HU3MEHEHUM, MPOUCXOIAIIMX C BEIIECTBAMU. SBIEHHUS, CBSI3aHHBIE C
W3MEHEHHUEM KPHUCTALTHYECKOTO CTPOCHHS BEIIECTBA MPHU IMOCTOSIHHOM €ro cocTaBe, (hu3muecKue
siieHus1. DU3nUecKue sIBJICHUS B XUMUUW: TUCTUJUIALNS, KPUCTAIUTA3AIMS, BEITAapUBAHUE U BOTOHKA
BEIIECTB, IeHTpU(yrupoBanue. SBICHUS, CBS3aHHBIE C W3MEHEHHWEM COCTaBa BEIECTBA,

XUMUYecKre peakuuu. [Ipu3HaKy u yclnoBusl MPOTEKaHH XUMHYECKUX peakiuid. [lonsaTre 06 3Kx30- 1
SHIOTEPMHUUYECKUX peakusAx. Peaknuy ropeHust Kak 4acTHBIM CIIy4all SK30TEPMHYECKUX PEAKLUM,
MPOTEKAIOIIKNX C BBIJCJICHUEM CBETA. 3AKOH COXPAHEHHS MACChl BEMIECTB. XUMUUYECKUE YPAaBHEHHUS.
3HaueHue UHJEKCOB U Kod3(pduunenton. CocTaBieHHe ypaBHEHUN XUMHUUECKUX peakiuii. PacueTsl mo
XUMUYECKUM YpaBHEHHUsAM. PernieHue 3agad Ha HAaXO0KJIEHHME KOJIMYECTBA BEIECTBA, MAacChl WIIU
o0beMa MPOAYKTa PEaKIMH MO KOJIMYECTBY BEILECTBA, Macce WM O00beMy HCXOJHOIO BEIIECTBA.
PacueTsl ¢ ucnosp30BaHUEM MOHATHUS «JI0JIs1», KOTJa UCXOJHOE BEIIECTBO JIaHO B BHUJIE PACTBOpA C
3aJJaHHOM MacCOBOM [I0JIe PACTBOPEHHOTO BEIIECTBA WJIM COJEPKUT ONPEACICHHYIO HOJIIO
npumeced. Peakiuu pasznoxenus. [loHsiTue O CKOpoCTH XMMHUYECKMX peakuuil. KaramuzaTopsl.
®epmenTtsl. Peakniuu coenunenus. KatanuTudeckre W HeKaTaIuTUUECKHe peakiuu. OOpaTumbie U
HeoOpaTuMble peakluu. Peakiuu 3amenienus. DNeKTPOXUMUYECKHI sl HAPsHDKEHUH METaJlIOB, €ro
WCIIOJIb30BAHUE NIJIsl NPOTHO3UPOBAHUS BO3MOKHOCTU IMPOTEKAHUS PEAKIMUN MEXAy MeTaulaMu U
pacTBOpaMHu KHCIJIOT. Peakuuu BBITECHEHMS OJJHUX METAJUIOB M3 PacTBOPOB MX COJIEH APYyrUMH
Metauiamu. Peakiuu oomena. Peaknium HelTpanu3anuu. Y ClIOBUS MPOTEKAHUs peakiuid oOMeHa B
pacTBopax A0 KOHIA. TUIIbI XUMUYECKHUX peakuii (110 MPU3HAKY «UUCIIO0 U COCTAB MCXO/IHBIX BEILIECTB
U TPOJYKTOB pEaKlMMW») Ha IpUMEpe CBOMCTB BOJbI. Peakuus pas3iioskeHUs - 3JIEKTPOJIU3 BO/IBL
Peaknuu coenuHeHus - B3auMOJEHCTBHE BOJABI C OKCHJAMHM METAJUIOB M HeMmeTayuioB. [lonsatue
«TUAPOKCUB». Peakinu 3amMmenieHus - B3auMoAeMCTBUE BOJIbI C IIEJIOYHBIMHU U 11IEJI0YHO3EMETBHBIMU
MmetauiamMu. Peakiinu oOMeHa (Ha mpuMepe FHIposIr3a Cyib(uaa aTlOMHUHNS U KapOu/1a Kaabius).

Pacuernsle 3a1auu. 1. BeruncieHne mo XuMUYeCKUM YPaBHEHHSIM MacChl MJIH KOJIMYECTBA BEIIECTBA
M0 W3BECTHOM Macce WIIM KOJHMYECTBY BEUIECTBA OJIHOTO M3 BCTYIAIOUIUX B PEAKIMIO BEIIECTB MM
MPOIYKTOB peakiuu. 2. Beruucienne macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOJIyKTa PEaKiuy,
€CIIM W3BECTHAa Macca MCXOJHOTO BEIIECTBA, COJECPIKAIIETO OMpPEACTICHHYIO JIONI0 NpHMeced. 3.
Brrunciienne mMacchl (KOJMUECTBa BEIIECTBA, 00beMa) MPOJYKTa PEaKIMU, €CIIM M3BECTHA Macca
pacTBOpa U MaccoBas J0JIsl pACTBOPEHHOTO BEIIIECTBA.

Jemoncrpanuu. [Ipumeps! puznyeckux sijaenni. 1.ITnasnenne napaduna.2. Bozronka ifoga nim
OeH30iHOM KHCHOTHL. 3.PacTBopeHue okpamieHHbIX cojeid. 4./[uddy3us AymUCTHIX BEIIECTB ¢
ropsimed JamMnoyky HakanuBaHus. Ilpumepbl XMMH4YecKMX SIBJEHMil: a) ropeHue MmarHus; 0)
B3aUMO/IENICTBUE COJITHON KUCIIOTBI C MPaMOPOM WJIM MEJOM; B) osrydeHue ruapokcuaa meau (I1); r)
pacTBOpEeHUE MOIY4YEHHOTO THIPOKCHAA B KMCIOTax; 1) B3auMoeiicreue okcunaa meau (1) ¢ cepnoit



KUCIIOTOM NP HAPEBAHUU; €) Pa3JIOKEHHE IIEpPMaHraHaTa Kallus; )K) B3aUMOICHCTBHE pa30aBICHHBIX
KUCJIOT ¢ MeTajulaMu. Pa3noskeHne nepokcuia BOIOpo/ia MOMOIIBIO TUOKCH/Ia MapraHiia M KaTana3bl
KapTo(ens i MOPKOBH.

MpakTuyeckas padora No 3 CrocoObl OYMCTKM BEUIECTB, OCHOBaHHbIE HA (M3MUECKHX SBIEHHSIX. Ne 4
IIpu3Haku XUMHYECKUX PEAKIIU.

Tema 5. PacTtBopenne. PacTBopbl. CBolicTBa pacTBOPOB 3J1eKTpouToB (18 u)

PactBopenue kak ¢uzuko-xumudeckuii mpouecc. [loHaTne O ruaparax W KpUCTALUIOTHApATaX.
PactBopumocTts. KpuBbie pacTBOpUMOCTH Kak MOJEIb 3aBHCHMOCTH PACTBOPUMOCTH TBEPJBIX
BEILIECTB OT TeMIeparypbl. HachilieHHbIe, HEHACHIIIEHHBIE U TIEPECHINICHHBIE PACTBOPHI. 3HAUCHUE
PacTBOPOB ISl IPUPOIBI U CEIIbCKOTO X03siicTBA. [loHATHE 00 ANEKTPOTUTUUESCKON TUCCOIHAIIIH.
DNEKTPOIUTHl U HEIJIEKTPOJUTHI. MeXaHW3M JTUCCOIMAIIMU DJIEKTPOJUTOB C PA3TUYHBIM TUIIOM
XUMUYECKOH CBsI3U. CTENEeHb AIEKTPOTUTHIECKOM auccoranii. CHIIbHBIE U CTa0ble SIEKTPOIUTHI.
[Tonatue 00 ANEKTPOJUTUUYECKON MUCCOIMUALUUA. DJIEKTPOJUTHI M HEIIEKTPOJUTHL. MexaHu3M
JTUCCOITUAITAH DJIEKTPOIUTOB C PA3IMUYHBIM TUIIOM XUMHYECKOU CBsI3U. CTENEeHb 3JIEKTPOJIUTHIECKOM
muccormanuu. CHIbHBIC U ClIa0bIe AJIeKTPOIUThl. OCHOBHBIE TIOJIOKESHUS TEOPUH DIIEKTPOTUTHIECCKOM
muccoranui. VoHHBIE ypaBHEHMsI peakinuil. YCIOBHUS TPOTEKAHHS PEaKIMu OOMEHa MEXIy
AJIEKTPOJIUTAMH JI0 KOHIIA B CBET€ MOHHBIX MpeacTaBieHuil. Kimaccudukamms HoHOB ¥ UX CBOMCTBA.
Kucnote, wx wimaccudukanus. Jluccommaruss KHUCIOT W HMX CBOWCTBA B CBETE TEOPHH
ANEKTPOJUTHYECKON AUCCONMAIMU. MONEKYIsIpHbIE W HOHHBIE YPAaBHEHUS pPEaKUUHd KHCIIOT.
B3anmopeiictBue KHUCIOT € MeTalaMU. OJIEKTPOXUMHUYECKHM psifi HANpPsDKEHUA METaJUIOB.
BsanMopnelicTBue KHCIOT € MeTaUlaMHM M OKCHIAMM METAJUIOB. B3amMonaelcTBHE KUCIOT C
OCHOBAHMSIMHM - peaKkUus HeWTpaiu3auuu. B3anmopeilcTBue KUCIOT ¢ cosisiMu. VMcnons3oBaHue
TaOJIMLBl PAaCTBOPUMOCTH Ui XapaKTEPUCTUKH XWMUYECKUX CBOMCTB KucCHOT. OCHOBaHUA, HX
knaccudukanus. Jluccorumaius OCHOBaHMH M WX CBOMCTBA B CBETE TEOPHH SJICKTPOJMTHUUECKOU
aucconyanuy. B3aumonelcTBue OCHOBAHMM C KHCIIOTaMH, KHCIOTHBIMHM OKCHJIAMU W COJISIMH.
Hcnonb3oBanue TabnUIbl PAaCTBOPUMOCTH JUISI XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB OCHOBaHUM.
Pa3noxxenne HepaCTBOPUMBIX OCHOBaHUH MpH HarpeBaHuu. Colin, nx Kinaccuukanus 1 AUCCOUAIINS
B cBere TOJI. paznuunbix TUNOB cosied. CBOMCTBA COJIEM B CBETE TEOPUHU BJIEKTPOIUTUUYECKOMN
aucconuanuu. B3aumognelcTBue CcoJedl ¢ MeTaulaMH, YCJIOBUSL IPOTEKaHUs 3THX pPEAKLUU.
BzaumopneiictBue comneil ¢ KHCIOTaMM, OCHOBaHUSIMH U coJsMH. Vcmnonb3oBaHue TaONIUIIBI
pPacTBOPUMOCTH ISl XapaKTEPUCTHUKU XHMHUYECKUX CBOMCTB coseil. OOoOmieHue cBeaeHui 00
OKCHJAX, WX Kilaccu(puKalMM W XUMHYECKHX CBOWCTBax. ['eHeTHuYeckue psAapl METAUIOB U
HEMETAJUIOB. ['eHeTnueckas CBs3b MEXKIY KilacCaMU HEOPraHWYecKHX BemecTB. OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE peakiuu. OmpeneneHue CTENeHH OKHUCICHHUS IJs DJIEMEHTOB, 00pa3yrolux
BEI[ECTBA pa3HbIX KiaccoB. Peakuuu nonHHoro oomena m OBP. Oxuciautens U BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTaHOBIeHHE. Peakunu MOHHOTO OOMEHa U OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuun. CocTaBjeHUE YPaBHEHHM OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUHUM METOJIOM
aneKTpoHHOro Oananca. CBOMCTBAa MPOCTHIX BEIIECTB - METAJUIOB M HEMETAIJIOB, KHCIOT U COJICH B
CBETE MpeCTaBIEHU 00 OKUCIUTENHHO-BOCCTAHOBUTENBHBIX MPOIECCaXx.

JdemoncTpanuu. VcnbiTaHWe BEIIECTB M HUX PACTBOPOB HA 3JIEKTPONPOBOJHOCTb. 3aBUCHMOCTH
3JIEKTPOINPOBOJIHOCTA YKCYCHOM KHCIIOTBI OT KOHUEHTpauuu. B3aumonencTBhe LHMHKA C CEpPOMH,
COJISTHOM KUCIOTOH, XiopuaoM meau (I1).

IIpakTnyeckas padora Ne 5 CBoiicTBa KMCIOT, OCHOBaHUH, OKCUOB U COJIEN

9 kJjacc



1. BBenenue. O0masi XapakTepHCTHKA XMMHYECKHX JJ1€MEHTOB M XHUMHYECKHUX peaKIuii.
IMepuoguyeckuii 3axoH u [lepuoguyeckas cucrema xumudeckux djaemMeHToB /. U. MenaesneeBa
(11 9)

XapakTepucTHKa 3JIEMEHTA 10 €T0 MOJIO0KEHUIO B [Ilepuoanueckoii cucteMe XUMUYECKUX 3JIEMEHTOB

N. MenneneeBa. CBoicTBa OKCHUIOB, KHCIOT, OCHOBaHHHW U COJIeH B CBET€ TEOpUU
JIEKTPOJUTHYECKON JTUCCOLMALMU W OKHCICHUA-BOCCTAHOBIEHUA. IloHsATME O meEepexoaHbIX
aneMeHTax. AM@oTepHOCTh. ['eHeTHYECKUI PsIT TePeXoHOTO AeMeHTa. [leproauueckuii 3aK0H |
[Tepuonnueckas cucremMa xumuueckux anemeHtoB . M. MenpaeneeBa. Xumuueckass opraHu3anus
KUBOW M HEKMBOW NMPUPOABI. XMMHUYECKHM COCTaB SApa, MAHTUU U 3€MHOW KOpBl. XMMHUYECKHE
AJIEMEHTHl B KJIETKaX >KMBBIX OpraHU3MOB. Makpo- u MukposneMmeHTbl. O0001IeHNe CBEACHUNH O
XUMHMUECKUX peakuusax. Kinaccupukanus XuMudeckiux peakiiuii o pa3inyHbIM IpU3HAKAM: «UUCI0 U
COCTaB pEAarupyroiux ¢u OoO0pa3yloluXcs BEIIECTB», «TEIUIOBOM 3 EKT», «HampaBIeHHEY,
«A3MEHEHHE CTENEeHEeW OKUCIEHMsI 3JIEMEHTOB, 0Opa3yIOUIMX pearupyrollue BeIIecTBa», «daszan,
«HCII0JIb30BaHUE Karanu3aropay. [IoHATHe 0 CKOPOCTH XUMHUUYECKON peakiny. DaKTOpBbl, BIMSAIONINE
Ha CKOPOCTh XUMUYeCKHX peakunidl. Karanuzaropsl u karanu3. THruOuTopsl. AHTHOKCHUIAHTBI.

JdemoHcTpaumnu.

Paznmiansie popmbl Tabnumbt [[. 1. MenneneeBa. Monenn aTOMOB 31€MeHTOB |— 3-TO TIEpHOJIOB.
Mopnenb cTpoeHuss 3eMHOro miapa (MomepedyHbli pa3pe3). 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM
peaKuuMu OT MPHUPOJBlI PEATUPYIOMIMX BEMIECTB. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW peakluu OT
KOHICHTpallKU PCarupyromux BCUICCTB. 3aBHUCUMOCTH CKOpOCTH XUMHYECKOHN pPC€aKkuuu OT I1omaan
COTIPUKOCHOBEHHS PEarupyromuX BEIIECTB (KKUISIIUN CI0W»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuy OT TeMIIepaTypbl pPEarupyrolux BemecTB. ['OMOI€HHBI M TE€TEpPOTeHHBIA KaTalau3bl.
depmeHTaTUBHBIN KaTanu3. NHruoupoBaHue.

JlaGopaTopHble ONBITHI.

1. Ilonyyenue TUAPOKCHA IIMHKA W MCCIIEIOBAHUE €ro CBOMCTB. 2.MojenupoBaHu€ MOCTPOCHUS
[Tepuoanueckoit cucrembl xumuueckux 3neMeHToB . M. MenaeneeBa. 3. 3aMmenieHue xeae30oM MeIu
B pactBope cyinbdara meau (II). 4. 3aBUCHMOCTH CKOPOCTH XUMHYECKOW PEAKIMU OT IPHPOIBI
pearupyromux BEIISCTB Ha IMpPUMEpPE B3aUMOJICUCTBHUS KHCIOT C METa/UIaMH. 5. 3aBHUCHMOCTH
CKOPOCTH XMMHYECKOW peakuud OT KOHIICHTPAIlMM PEarupyloIIuX BEIIECTB Ha IpUMEpPE
B3aMMOJICCTBHS LIMHKA C COJITHOM KUCIIOTOM Pa3IMYHON KOHIEHTpaUUU. 6. 3aBUCUMOCTb CKOPOCTH
XMUMHUYECKON peaklUy OT IUIOUIaJX CONPUKOCHOBEHUS Pearupyroliux BemecTs. 7. MoaenupoBaHue
CKUISILIETO CJIOS». 8. 3aBUCUMOCTh CKOPOCTU XMMUYECKON PEakUy OT TEMIIEPATYPbl Pearupyrommx
BEILIECTB HA IIpUMEpe B3auMoaecTBUs okcuaa meau (I1) ¢ pacTBopoM CepHOM KHCIOTHI Pa3TMYHON
TeMiieparypsl. 9. PaznoxkeHnue nepokcuaa Boiopoia ¢ moMoIiso okcuaa mapranua (IV) u karanassi.
10. OO6napyxkeHue Karajgazbl B HEKOTOpPHIX MHUIIEBBIX mpoaykrax. 11. HWurubupoBanue
B3aUMO/ICHCTBUS KUCJIOT C METa/NIaMU YPOTPOIIHMHOM.

2. Metanibi (16 1)

[Tomoxenne MeraiuioB B Ilepuonnueckon cucreme xumudeckux annemeHtoB . M. Menneneesa.
Mertannuueckass KpUCTAJIMYECKas pelieTka W MeTalIudecKkas XuMmHuueckas cBs3b. OOmiue
¢usnueckue cBoictBa MeTamnoB. CIUlaBbl, MX CBONCTBA W 3Ha4YeHHE. XHUMUYECKHE CBOICTBa
METaJUIOB KaK BOCCTAHOBUTEJEH, a TAaKK€ B CBETE UX IOJOXKEHUS B AJIEKTPOXUMUYECKOM PSIY
HanpspkeHui MetaisioB. Kopposust MeTamioB u criocoobl 60pb0bI ¢ Heil. MeTasutbl B mpupoae. O6mue
COCOOBI UX TOJTY4YEHHUS.



OO0masi XxapaKTepuCTHKA IIEJOYHbIX MeTa/LuIoB. Metamubl B mpupoje. OOmme crnocoObl ux
nosydeHus. Crtpoenue aromoB. lllenoynble MeTalnbl — MPOCTbIE BellecTBa. BakHeiiine
COEIMHEHHUS IIEJIOYHBIX METaUIOB — OKCHUJbl, THJIPOKCHIBI U COJM (XJIOpUIbl, KapOOHATBHI,
Cynb(}aTel, HUTPATHI), UX CBOWCTBA M MPUMEHEHHE B HAPOTHOM X03sicTBe. Kanuiineie ynoOpeHus.

O0mas xapakTepucTHKA 3JIeMEeHTOB IJIaBHOi noarpynns Il rpynmner.

Crpoenue aromoB. IllenoyHo3emenbHble METANLIBI — MPOCTHIE BelllecTBa. BakHelne coeuHeHNs
LIEJIOYHO3EMETIbHBIX METAJIJIOB — OKCHUJbI, TUAPOKCHU/IBI U COJIU (XJIOPU/bI, KapOOHAThI, HUTPATHI,
cynbdatel, pocdarsr), IX CBONCTBA U MPUMEHEHUE B HAPOJHOM XO3SIHCTBE.

AJIOMUHUI.

Crpoenue aroma, pU3NUECKHEe U XUMUYECKHE CBOWCTBA MPOCTOro BemiecTBaCoeTMHEHHS aIFOMUHHUS
— OKCHJ U TUIPOKCUJ, UX aMdoTepHbli xapakrep.Baxuelmue conmu amomuHus. [IpumeHenue
ATIOMHWHHS 1 €T0 COSINHECHHH.

Keaeso.

Ctpoenne aToma, hu3nUecKre U XHMHUUECKHE CBOMCTBA TPOCTOTo BemecTpa. | eneTnueckue psap Fe'?
+3
n Fe™ .

Baxneiimme conm xkene3a. 3HaUEHHE jKelle3a W €ro COENMHEHMM JUIsl MPUPOJABI M HApOJIHOTO
XO35I1CTBaA.

JdemoHcTpaumu.

OO0pa31isl MET0YHBIX U MIETOYHO3EMEbHBIX MeTa/uT0B. OOpa3iikl criaBoB. B3anmoaeiicTBue HaTpus,
JIUTHS U KaJbllMg C BOJOW. B3ammopeiicTBue HaTpusi U MarHusi ¢ KUCJIOpoAoM. BzammonerctBue
MeTauioB ¢ HeMeTtayamu. [losydaenune ruapokcuaos xenesa (11) u (II1).

JlaGopaTopHble ONBITHI.

12. B3auMoielicTBUe pacTBOPOB KUCIIOT U coJiek ¢ meTayuiamu. 13.0O3HaKoMIIEHHE C pyJAaMu Kelie3a.
14. OxpamvBaHue MJIaMEHHU COJIIMU IIEJIOYHBIX METaUIoB. 15. B3aumoeiicTBUe Kaiblys ¢ BOJIOK.
16.ITonyyenre ruapoKcUaa KanblMs M HcclefaoBaHue ero cBoiicts.l7. [lomyuenue ruapoxcuia
AIIOMUAHUS U HCCIIENOBaHUE €ro cBOMCTB. 1&8.B3aumopeiicTBue xemne3a ¢ COJAHOM KUCIOTOH. 19.
[Tonyuenue runpokcuioB xxenesa (1) u (1) u uzydyenue ux cBONCTB.

IpakTukym 1. CBoiicTBa MeTaJ10B U UX coeauHeHuit (1 1)

1. OcymiecTBiaeHrEe LENOYKHM XMMHUYECKHX MpeBpaiieHuil. 2. [lonydyenne u cBoicTBa COEIMHEHUN
MeTauioB. 3. PemieHue 3KCEepUMEHTAIbHBIX 33/lad Ha PACIO3HaBAaHUE U TMOJYYEHHE COEIUHEHUU
METAaJJIOB.

3. Hemertaubl (24 4)

OOmiasi xapakTepHCTHKa HEMETa/lIOB: ToJiokeHHe B llepuoanyeckoil cucrteMe XUMUYECKUX

anemeHToB J[. V1. MenneneeBa,0cO0EHHOCTH CTPOCHHSI aTOMOB, dJIEKTPOOTpUIIATENBHOCTH (D0) Kak
Mepa «HemeTaimnyHocTHy, psaag 0. Kpucraminiueckoe CTpoeHue HEMETaNIOB — MPOCTHIX BEHIECTB.



Amnorponusi. Pusznueckre CBOWCTBA HeMeTawoB. OTHOCHUTENBHOCTh MOHATHUH «METALDy U
CHEMETaIL».

Bonopoa. Ilonoxenue Bopopona B Ilepronnueckodt cucreme xuMuueckux a3nemeHtoB [[. .
MenneneeBa. CtpoeHue aroma ¥ MoJieKyabl. DU3nyecKkue U XMMUYECKUE CBOWCTBA BOJOPOJA, €ro
IMMOJIYYCHHEC U IPUMCHCHUC.

Bopa. Crpoenue monekynbl. Bonoponnas xumuueckass cBs3b. Dusmueckue CBONCTBA BO/IBL
AnoManuu cBOWCTB BoABIL. [ mapoduisHbie 1 THIpOoGOOHBIE BenecTBa. XUMUYECKAE CBOWCTBA BOJIBI.
Kpyrosopot Boabl B npuposae. Bonoounctka. Aspauus Boabl. boiToBble QMiIbTpsl. MuHEpalibHbIE
BOJIbL. JlucTriummpoBanHas BOJa, €€ MOJy4YeHUE U IPUMEHEHUE.

Ob0mass xapakrepucTuka rajnoreHoB. Ctpoenue aromoB. IIpocTbie BemecTBa M OCHOBHBIC
COCIMHEHUS] TaJOTeHOB, WX cBoWcTBa. Kparkuwe cBemenust o xiope, Opome, ¢Tope u ioje.
[IpumeHeHne raloreHoB U UX COEMHEHUI B HAPOJHOM XO35MCTBE.

Cepa. Ctpoenue aToma, ajJuIOTPOIHS, CBOMCTBA U MPUMEHEHHE poMOUUdeckoi cepbl. OKCHIBI CEpBI
(IV) u (VI), ux nmony4yenue, cBoricTBa U npuMmeHeHue. CepHas KHUCIOTa U €€ COJIH, UX IPUMEHEHHE B
HapoHOM x03gicTBe. [I[pOon3BOACTBO CEPHOM KUCIIOTHI.

A3ot. CTpoeHue aToMa ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOIO BEMIECTBA. AMMUAK, CTPOECHHE, CBOWCTBA,
nosyueHue U npumenenue. Conu aMMOHHUA, UX cBoMcTBa U npumeHeHue. Oxcuabl azora (II) u
(IV).A3oTHas kucioTa, ee CBOWCTBA U MpUMeHeHne. HUTpaThl 1 HUTPUTHI, MpoOIeMa UX CoAep KaHUs
B CEJIbCKOXO3IMCTBEHHOW MPOAYKIIUHA. A30THBIEC yIOOpEHHS.

®ocdop. Ctpoenne aToma, aJJIOTPOIHS, CBOWCTBA Oeioro u KpacHoro (ocdopa, X nmpuMeHEHHE.
OcHoBHble coenuHenust: okcun docdopa (V) u oprodochopnas kuciora, docdarel. DochopHbIe
yaoOpeHwusI.

Yraepoa. CtpoeHue aToma, aJJIOTPONHs, CBOKMCTBAa MoauduKanuii, mpuMeHeHne. OKCUIbI yriiepoia
(Il) u (IV), ux cBoiicTBa u npuMeHeHue. KapOoHATHI: KaJIBIUT, CO/A, IMOTAIl, UX 3HAYEHUE B TIPUPO/IE
U ’KU3HU YeJIOBEKa.

Kpemunii. CtpoeHue aroma, KpUCTaUIMYECKUM KPEMHHUM, €ro CBOMCTBA M NpuMeHeHue. OKCun
kpemuus (IV), ero npupoanbie pasHOBUAHOCTH. CHIIMKAThI. 3HAYEHUE COCTMHEHUI KPEMHHMS B )KUBOM
1 HeXuBOU nipupojie. [loHaTHe 0 CUITMKATHON MTPOMBILIIIEHHOCTH.

JdemoHcTpanum.

OO0pa3s1pl ranoreHoB — MPOCTHIX BellecTB. B3auMoaeicTBUE TajJOreHOB ¢ HaTpUeEM, C aTlOMUHUEM.
BeiTecHenue xsopoM 6pomMa MM MOJa U3 paCTBOPOB UX cosield. B3aumozelicTBue cepbl ¢ MeTalaMy,
BOJOPOJIOM M KHCIOpPOJIOM. B3ammoneicTBHME KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MENBIO.
ITornomenue yriaem pacTBOPEHHBIX BEUIECTB MM ra30B. BoccTaHOBIIEHNE MEU U3 €€ OKCUA YIJIEM.
OOpa3ipl OPUPOAHBIX COEAMHEHWH xiopa, cepbl, (ocdopa, yriaepoaa, kpemHus. OOpaslbl
BOXHEWIIMX /751 HAPOJHOTO XO3AHCTBa Cynab(paToB, HUTPATOB, KapOOHATOB, (hochaToB. OOpasibl
CTEKJIa, KEpAMUKH, [IEMEHTA.

JlabopaTopHble ONBITHI.

20. Ilonmyuenue u pacro3HaBaHue Bojoposaa. 21.KauecTBeHHas peakiusi Ha rajJOreHUI-HOHBI. 22.
[Tomyyenne u pacrno3HaBaHue kuciopoja. 23.CBoiicTBa pa30aBleHHON CepHOM KHUCIOTHL. 24.



Wzyuenne cBoiicTB ammuaka. 25. Pacmo3naBanue coneil ammonus. 26. CBoiicTBa pa30aBieHHON
a30THOU kucnoThl. 27. Pacro3naBanue docdaros. 28. ['openue yris B kucnopoje. 29. Ilomyuenue
YrOJILHOW KHUCIOTHI M u3ydeHue ee cBouicTB. 30. [losydeHne KpeMHEBOUM KUCIIOTHI U HU3YyUCHHE €€
CBONCTB.

IIpakTukym 2. CBolicTBa coeiMHeHU HeMeTaJI0B (3 1)

1. Pemenue »SKCHepUMEHTANBHBIX 3amad mo Teme «lloarpymma kuciopoma». 2. Pemenue
SKCTIEpUMEHTAIBHBIX 33134 1o TeMe «lloarpynma azota u yraepoaay. 3. [lomydenue, cobupanue u
pacro3HaBaHUe ras3os.

4. O6001eHNe 3HAHUI 10 XUMHUHM 32 Kypc OCHOBHOM mKo0.b1. [loaroroBka k rocyiapcrBeHHoi
uroroBoii arrecrauuu (I'MA) (12 u)

[Iepnoanueckuit 3akoH u Ilepuonnueckass cucremMa xuMmuueckux sneMeHtoB [I. M. Menneneesa.
Ou3nYeCcKUil CMBICI OPSAIKOBOTO HOMEpPA AIEMEHTa, HOMEPOB NEPHO/Ia U TPYIIIbl. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWMCTB 3JIEMEHTOB M UX COEAUHEHUH B MepHoJax U rpynnax B CBETE MPEACTAaBICHUN O
CTPOEHUH aTOMOB AJIEMEHTOB. 3HAYE€HHE MEPUOIUYECKOTO 3aKOHA. BUIbI XUMHUECKUX CBA3EU U TUITBI
KPUCTAILIMYECKUX pelIeTOK. B3auMocBs3b cTpoeHuss M CBOMCTB BewlecTB. Kiaccuduxarms
XUMHUYECKUX PEAKINI MO pa3IMYHBIM NMPU3HAKaM (YUCIIO U COCTAB PEarupyrolux U 00pa3yroumxcs
BEIIIECTB; HAJIWYWE TPAHMIBI pasfena (a3; TernoBod 3(PQeKT; n3MeHeHHue CTereHeW OKHUCICHUS
aTOMOB; UCIIOJIb30BaHUE KaTalu3aTopa; HarpaBjieHue npoTekanus). CKOpoCTh XUMUYECKUX pPeaKIni
u ¢akropsl, Bhustoune Ha Hee. OOpPAaTHUMOCTh XMMHUYECKHX pEAKUUH U CIOCOOBI CMEIEHHS
XUMUYECKOTO paBHOBecus. [IpocTeie n ciioxHbIe BenecTBa. Metaiiel 1 HeMeTallbl. [ eHeTnueckue
pAAbl MeTalula, HeMeTalia U nepexogHoro Metaia. OKCUIbl U THIPOKCH Bl (OCHOBAHUS, KUCIOTHL,
amdoTepHbIe THAPOKCHUIIBI), coi. VX cocTaB, kimaccudukaus U oOImue XUMHYECKHE CBOMCTBA B
CBETE TEOPHUH JIEKTPOJIUTHYECKON TUCCOLUALIH.

IIpome:kyTouHnas arrectauus (TectTupoBaHue) - 1 yac



