MUWUHNUCTEPCTBO MPOCBEIEHM ST POCCUNCKOU ®EAEPALIMU
MUWUHUCTEPCTBO OBPA30BAHMS 1 HAVKH PECITYBJIMKU TATAPCTAH
VIIPABJIEHUE OBPA30BAHUS UCTIOJHUTEJILHOIO KOMUTETA
HIDKHEKAMCKOT'O MYHUITMIIAJIBHOT'O PATIOHA
PECITYBJIMKU TATAPCTAH
MBOY "COILII Ne 2" HMP PT

YTBEPXJIEHO

[upekrop

MBOY "COLI Ne 2" HMP PT
B.B. I'onoBaHoB

[Tpuka3 Ne 276 o/n

oT «29» aBrycra 2024 .

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEJEHWA O CEPTU®WKATE 3N

Ceptudmkat: TF11AB00F1B17FBF41331F57227C8AB8
Bnapeneu: NonosaHoe Bnagumup BnaguMmuposid
Hencrevtened ¢ 20.09.2024 no 20.12.2025

. /

PABOYAA ITPOI PAMMA

yueOHoro npeameta « Xumus» (ba3zoBblil ypoBeHb)
1u1st oOyyaromuxcst 8 — 9 kjmaccoB
C 33JIEP’KKOM MCUXOJIOTMYECKOTO pa3BUTHUS

Hwmxnaexamck, 2024 r

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 204 ot 23.10.2024. UcnonHuTens: MNonoeaHos B.B. 0 AIEKTPOHHbINA
CrpaHuua 1 13 23. CTpaHnua cosgana: 23.10.2024 17:09 =¥ TATAPCTAH



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOTI'O IPE/IMETA
«XUMMUs1» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B uenom pesynbraThl ocBoeHus oOyvaromumucs ¢ 3IIP ydyebHoro mpeamera
«XumMus» JODKHBI COBMANaTh ¢ pe3yiapraTamMu denepanbHoi pabodeld MporpaMMbl
OCHOBHOT0 00111er0 00pa3oBanus. Hanbosnee 3HauMMbIMU SBISIFOTCS:

JIMYHOCTHBLIE PE3VYJIbTATDI:

JIMYHOCTHBIE PE3YNBbTAThl OCBOECHUS POTPAaMMBbl OCHOBHOTO OOIIETO 00pa30BaHUs
JOCTUraloTCsl B XOJA€ OOYyYEeHHMs] XMMHUM B €JIMHCTBE Y4YEOHOH M BOCIHMTATEIHLHON
JEeSATENBHOCTH B COOTBETCTBUH C TPAAULIMOHHBIMA POCCUNCKHUMH COLIMOKYIBTYPHBIMU U
JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, IPUHSATHIMU B OOIIECTBE TpaBUIaMU U HOpMaMu
MOBE/ICHHUS U CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUs, CAMOPA3BUTHS U COLMATU3AIIU
00yJarommxcs.

JInyHOCTHBIE pe3yabTaThl OTpaXKaroT TrOTOBHOCTH o0yyaroImuxcs
PYKOBOJICTBOBATBCSI CUCTEMOW ITO3UTHBHBIX LIECHHOCTHBIX OPUEHTALMA U PACIIAPEHUE
OIBITA ACATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTUYECKOTO BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY W
Hay4YHOMY HacleANI0, IOHUMaHUs 3HaY€HUsI XUMUYECKOW HAYKH B )KM3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOW HWH(OpManuend o MepeaoBbIX
JOCTHKEHUSIX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XMMUHU, 3aUHTEPECOBAHHOCTH B
Hay4YHbIX 3HAHUAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

MPEACTABIICHUS O COLMAIIBHBIX HOPMAaX U MPABHJIAX MEKIMYHOCTHBIX OTHOIIEHUMN
B KOJUIGKTHUBE, KOMMYHHUKATHMBHOM KOMIIETEHTHOCTM B OOIIECTBEHHO IIOJIE3HOM,
yueOHO-UCCIIeI0BATENLCKOM, TBOPUECKON U APYTUX BUAX JIE€ATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JIEATENbHOCTH  NPHU  BBINOJIHEHWU  Y4EOHBIX,
MO3HABATENIbHBIX 33/1a4, BHITIOJHEHUN XUMHUUECKUX SKCIIEPUMEHTOB, CO3JJaHUN YIECOHBIX
IIPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHHIO W B3aUMOIOMOLIM B IIPOILIECCE 3TOMN
y4eOHON JesTeNbHOCTH, TOTOBHOCTU OLIEHUBATH CBOE MOBEACHHE M TMOCTYNKH CBOMX
TOBAapUIIe C MO3ULHMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTaBICHU O BEIIECTBE M XUMHUYECKOH peakivH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIIOLINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEJCTaBIECHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOBI, B3AUMOCBA3SAX YEJIOBEKA C IPUPOJHOM Cpesoil, O
POJIM XMMUU B TO3HAHNUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTHUBOB, HAMNPABJICHHBIX HA MOJYYEHHWE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HA0JII0/1aeMbIX IIPOLIECCOB U SIBJICHHUIA;

MO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CAMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMU UH(POPMALIMOHHBIX TEXHOJIOTU;

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 204 ot 23.10.2024. UcnonHuTens: MNonoeaHos B.B. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 2 n3 23. CTpaHnua cosgana: 23.10.2024 17:09 =¥ TATAPCTAH



uHTepeca K OOyYeHHI0O M TO3HAHWIO, JI0003HATEIHHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K CaMO0OOpa30BaHUIO, IPOEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANPaBIECHHOCTH U YPOBHS 00y4€HHUs B JaJIbHEUIIEM;

4) popmupoBaHUS KyJIbTYpHI 310POBbS:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3/10pOBBII 00pa3 KU3HU, OCO3HAHMSI IOCIEICTBUN U HEMPUATHS BPEIHBIX
OpUBBIYEK (YHOTpPEOJEHUS] aJKOTOJsl, HApKOTHUKOB, KYypEHHUs), HEOOXOIUMOCTH
COOMIOICHNS TIPaBMJI OE30MACHOCTH MPH OOpaIeHUH ¢ XUMUYECKMMHU BEIIECTBAMU B
OBITY M peaTbHOU KU3HU;

5) TpyZIOBOTO BOCIIUTAHUS:

UHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOQECcCHil U TpyAa pa3IudHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATENBHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUHU M0 XMMHUH, OCO3HAHHOTO BbIOOpa MHAMBUIYAIBHON
TPACKTOPUHU MPOJOJDKEHUS OO0pa3oBaHMsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
npo(hecCHOHAIBHON JAESITENIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHI, TOTOBHOCTh
a/JIalTUPOBATHCA B MPO(ECCUOHATIBHOM Ccperie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTHYECKH 1I€TIECO00PA3HOT0 OTHOLIEHHMSI K IPUPOJIE KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHUs LIEHHOCTH 310pOBOTO M 0€30MacHOro
oOpa3za >KHM3HH, OTBETCTBEHHOIO OTHOUIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHUSl LIEHHOCTH COOJIIOACHMS MpaBUil 0€30MacHOTO
MOBEJEHUS NPU PabOTE C BEIIECTBAMMU, & TAKKE B CUTYaLlUAX, YTPOKAIOLIUX 3I0POBBIO U
JKU3HH JIIOCH

CHIOCOOHOCTH MPUMEHATh 3HAHUS, MOJydYaeMble NPU H3YYEHUH XHUMHH, JIA
pelIeHns 3a/1a4, CBSA3AHHBIX C OKPYKAIOLIEH NPUPOAHON CPENOM, MOBBIIEHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPbl, 0CO3HAHUS INI00ALHOTO XapaKTepa 3KOJIOTHYECKUX MPoOiIeM
Y IIyTE€W UX PELICHUs IOCPEACTBOM METOJOB XUMHH;

HKOJIOTMYECKOTO MBIIUICHHS], YMEHHSI PYKOBOJICTBOBATHCSI UM B TIO3HABATEIIBHOM,
KOMMYHHMKATUBHOW ¥ COLMAIBHOMN ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MeranpenMeTHbIE PE3YyJIbTaThl OCBOSHHS O00pPa30BaTEIIbHOM MPOrPaMMBbI IO
XHMHH OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MTO3HABATEILHBIMU JIEUCTBUSIMU, B TOM
4HUCIIe:

1) 6a30BbIe TOTUYECKHUE ACHCTBHS:

BBISIBJIATH IPUYMHBI U CJICICTBUS TPOCTHIX XUMUYECKHUX SBJIICHUM;

OCYIIECTBIISATh CPABHEHHE, KJIACCU(DHUKAITNI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHUSIM M KPUTEPHUSM JJI YKa3aHHBIX JIOTUUECKUX OIepalinii;

CTPOUTH JIOTHYECKOE CYKJACHHUE TTOCIIE MPEIBAPUTEILHOTO aHaJM3a, BKIIFOYAIOIIEe
YCTaHOBJICHHE PUYUHHO-CIICICTBEHHBIX CBS3EH

CO3/1aBaTh, MPUMEHSTh U MPE0oOPa30BLIBATh 3HAKH U CUMBOJIbI, MOACIIH U CXEMBbI
JUTSL pelIeHus1 y4eOHbBIX U TTO3HABATEIbHBIX 3a]1a4 C TIOMOIIIBIO M1€/1arora;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUYECKHMX TMPOIECCOB U  HUX
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ITOCJICACTBUS,
2) 6a30BbIC UCCIIEOBATEIbCKUE JEHCTBUS:
C IMOMOIIBIO TTe1arora MPOBOAUTh XUMHUYECKUM OMBIT, HECIO0KHBIM AKCIIEPUMEHT,
JUISl yCTAHOBJIEHUSI OCOOCHHOCTEHM 00BbEKTa N3yUCHHUS, TPUIMHHO-CIICACTBCHHBIX CBSI3CH
U 3aBUCHMOCTEH 00BEKTOB MEXIY COOOiA;
C TIOMOINIBI0 TIeJarora WM CaMOCTOSTENBHO (HOPMYIHPOBATH O0OOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEACHHOTO HAOIIOICHHMS, OTIBITA;
3) pabora ¢ uHbOpMaITHECi:
BBISIBIIATH JNePUITUTHI MHPOpPMAIUU, TAHHBIX, HEOOXOIUMBIX IJISI PEIICHHS
MOCTaBJICHHOM 3a]1a4H;
npeo0pa3oBeIBaTh HHGOPMAITHIO U3 OJTHOTO BHJIA B APYTOi (TaOIUILy B TEKCT U
mp.);
UCKATh WK OTOMpaTh WH(POPMAIMIO WA JaHHBIC W3 MUCTOYHHKOB C YUETOM
MIPEeUI0KEHHOM YUeOHOM 3a/1au U 3a/IaHHBIX KPUTEPUEB.

OBnaseHyne yHUBEPCATbHBIMU YUEOHBIMH KOMMYHUKATUBHBIMU JIEUCTBUSIMU :

OpPraHMU30BbIBAaTh YUEOHOE B3aMMOJEUCTBUE B TpymIie (ONpeaesaTh oOLe e,
pacnpenensTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C IOMOILBIO II€arora WiIu CaMOCTOSITEJIbHO COCTABIIATh YCTHBIE U ITUCbMEHHBIE
TEKCThl C KCIOJIb30BAHUEM WJUIIOCTPATUBHBIX MATEPUAIOB ISl BBICTYIUIEHUS IMEPEN
ayJIUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKaMU; padOTaTh MHIWBHUAYAJIbHO W B IPYIIIE: HAXOIUTh oOLIee
penieHre U paspemarb KOH(MIMKTHL Ha OCHOBE COIVIACOBAHMS MO3MIMM W yyeTa
MHTEPECOB; (OPMYIUPOBATH, APIYMEHTUPOBATh U OTCTaUBAaTh CBOE MHEHHE;

OLICHMBATh KAYECTBO CBOErO BKJa/a B OOUIMH MPOAYKT, IPUHUMATh U Pa3JEIsATh
OTBETCTBEHHOCTH U MPOSIBIIATh TOTOBHOCTD K ITPEIOCTABIECHUIO OTYETA [IEPE]T TPYIIION.

OBnazieHNe YHUBEPCATbHBIMU YUYEOHBIMU PETYIISTUBHBIMU JEHCTBUSIMH:

oOHapyxuBaTh Hu (POpMyIHUpPOBATH Y4YEOHYIO MpoOJIeMy, OINpPEAeNsTh IeIb
y4eOHOM eI TEIHbHOCTH;

BJIAJIETh OCHOBAaMHM CaMOKOHTPOJS, CAMOOLECHKH, TPUHATHS PELICHUH W
OCYIIIECTBIICHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U MMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCUTH CBOU JIEUCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYLIECTBIISATH
KOHTPOJb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJbTara, ONPENEIAThH
CIoCOOBI ICUCTBUI B paMKax MPEIJIOAKEHHBIX YCIOBHIM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JCUCTBUA B COOTBETCTBUU C U3MEHSIOIIENUCS CUTYAlUEN;

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYAllMU U IPEAIAraTh IUIaH €€ U3MEHEHUS;

NpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh MPHU PEIICHUH y4eOHOMU
3a/1a4y;

MOHUMATh TPUYHUHBI, IO KOTOPHIM HE ObUT IOCTUTHYT TpeOyeMblil pe3yibTaT
JESTETLHOCTH, OMPENCNIATh TMO3UTHBHBIE W3MEHEHUS W HAIpaBJICHHS, TpeOyrommue
JanbpHeHIen paboTsl;

OCO3HAaHHO OTHOCUTBCS K APYIOMY YEJIOBEKY, Er0 MHEHHIO.
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[MTPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB MO0 OCBOCHHUIO 00S3aTENLHOTO COJIEPKaHMUS,
YCTaHOBJIEHHOTO JaHHOW DenepanbHOM pabodeil mporpamMMol, BBIICISIOT: HAay4YHBIC
3HAHWS, YMEHHS W CIOCOOBI JCUCTBUH, crneruduyeckne s y4eOHOro mpeameTa
«XuMusl», BUABI IEITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpETaIuu,
peoOpa30BaHUIO W MPUMEHECHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUsIX:

MPEACTAaBICHUE O 3aKOHOMEPHOCTSIX W TIO3HABAEMOCTH SBJICHUU MPUPOJIHI,
MMOHMMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHWMHYECKONM HAyKH Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTAa OOIIEeH KyJIbTyphl U MPAKTUYECKOU
JeSITEILHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO 00111€CTBA; TOHUMaHUE MECTa XUMUU
Cpeau IPYruX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAMHU MOHATUMHOIO allapaTa i CMMBOJIMYECKOTO SI3bIKa XUMUU JJIS
cocTaBiieHHs] (OPMYJT HEOPraHUYECKUX BEIIECTB, YPAaBHEHUN XUMHUYECKUX peakiuil (C
OMOpOM Ha aJrOpUTM YYEOHBIX JICUCTBHI); BJIAJICHUE OCHOBAMU XUMHUYECKON
HomeHkIaTtypbl (IUPAC u TpuBHalbHON) MU YMEHHME HCIOJIb30BaTh €€ NIl pelIeHUs
yueOHO-TI03HaBATEIbHBIX 337]a4 C TOMOIIBIO YUUTENS; YMEHHE HCIIOIb30BaTh MOJIETU
TU1s1 OOBSICHEHUS! CTPOCHMSI ATOMOB U MOJIEKYJI 10 aJITOPUTMY C OTIOPOM Ha OINpe/IeTICHuUS;

MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM M YMEHUE C MOMOIIBIO YUUTEIIS
MIPUMEHSTh CUCTEMY XMMHUUYECKUX 3HAHWM JJIsi YCTAaHOBJICHUS B3aUMOCBSI3EH MEXTY
M3YYCHHBIM MATEpUAIOM W TP MOJYyYCHUM HOBBIX 3HAHWI, a TakXKe B MpoIlecce
BBINIOJTHEHUS Y4YEOHBIX 3aJlaHUil W Tpu padoTe ¢ MCTOUYHUKAMH XUMHUYECKOU
uH(pOpManuu, KOTOpask BKIKOYAET:

BAKHEHUIINE XUMHUYECKHME TMOHATUA: XUMHUYECKUU DSJIEMEHT, aTOM, MOJIEKyJia,
BEILIECTBO, IMPOCTOE M CJO0XHOE BEIIECTBO, OJHOPOJIHAs W HEOAHOPOJHAS CMECh,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJSIpHas Macchl, KOJHMYECTBO BEIIECTBAa, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIH 00bEeM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb (CPEIHss),
XUMHYECKasi pEaKUHUs, PpPEakUHH COEAUHEHHUS, PEaKIUH Pa3JIOKEHUS, PpPEaKIUH
3aMEIIeHMs], peaKIuu 00MeHa, TeTIoBOM A (EeKT peakiuu, dK30- U IHAOTEPMUUYECKUE
peakuuu, pacTBOP, MaccoBas JI0Js XMMUYECKOTO 3JIEMEHTAa B COECIWHEHHH, MaccoBas
JI0JIsI ¥ TIPOLICHTHAsI KOHILICHTPAIIMS BEIIECTBA B PACTBOPE, AJIPO aTOMa, DJICKTPUUECKUIMA
CJIOM atoma, aTOMHas OpOWTallb, PaguyC aToma, BaJEHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMHYECKasi CBSI3b, DJIEKTPOOTPHUIIATEIILHOCTD, MOJIAPHASsT M HEMOJSpHAs KOBaJEHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMYECKasl pelnieTka (aroMHas,
WOHHAsl, METaJUIM4ecKasi, MOJICKYJsIpHasi), MOH, KaTHOH, AHWUOH, JJIEKTPOJUT U HE
AICKTPOJUT, JJICKTPOJIUTHUYECKAsT  JIUCCOLMAIMS, pEeaKIMd HOHHOTO  OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, OKUCIUTEIb U  BOCCTAHOBHTEIb,
OKHCJICHUE W BOCCTAHOBJIICHWE, DJIEKTPOJIN3, XUMHYECKOE paBHOBECHE, OOpaTUMBIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW PpEaKIuu, KaTajau3aTrop, MpeAeIbHO
nonyctumas koHnentpauus (I11IJ1K), koppo3ust MeTaninoB, CIiaBbl;

OCHOBOTIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXpaHeHus Macchl, [lepuonnueckuii
3akoH /[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUU XUMHUU: AaTOMHO-MOJIEKYJISIpHAA TEOPHs, TEOPUSl DICKTPOIUTUYECKOU
JUCCOIMAIINM, a TaKKE MPEJICTABICHUS O HAYYHBIX METOJaX IMO3HAHMS, B TOM YHUCIIE
AKCIIEPUMEHTAJIbHBIX M TECOPETHUECKUX METOaX MCCJIEOBaHUS BEIIECTB U U3YUYEHUS
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XUMHUYECKUX PEAKIIUM;

MPEACTABIICHUE O NTEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX AIIEMEHTOB
(pamuyc aroMma, 3JIEKTPOOTPULIATETBHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
NOJIOKeHUsT 3eMeHTOB B Ilepuoanyeckoit cucreme (B MajibIX MEpUOJAX U TIIaBHBIX
MOJATPYIIax) U AJIEKTPOHHOTO CTPOCHUSI aTOMa; YMEHHE OOBSCHATH CBSI3b MOJOKECHHUS
sanemeHTa B llepuonnueckoil cUCTEME C YUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij slipa, 00Ilee YUCIO AJIEKTPOHOB),
pacrpesieIeHueM 3JICKTPOHOB IO HSHEPreTHUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX
MEPUOOB, Kalus U KaJIbIUs; KIacCU(QUIIMPOBATh XUMUYECKHUE SJIEMEHTHI C OMIOPON Ha
onpeneneHus GU3NIECKOro CMbICa IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIBL;

yMEHUE KIacCUPHUITUPOBATH XUMUYIECKUE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA U
XUMUYECKUE PEaKIMU C OMOpPOM Ha CXEMbI; OMNPEIesTh BAJCHTHOCTh U CTENEHb
OKHCJICHHUSI XUMUYECKUX AJIEMEHTOB, BUJ XUMUUYECKON CBSI3U M TUIl KPUCTAJUTMYECKOU
CTPYKTYpbI B COEIMHEHUSX, 3apsi]l MOHA, XapaKTEP CPEAbl B BOJHBIX PACTBOPaX BEIIECTB
(KUCTIOT, OCHOBAHUM ), OKUCIUTENb U BOCCTAHOBUTEID 10 AJITOPUTMY YUEOHBIX JIEHCTBHIA;

YMEHUE XapaKTepU30BaThb C OMOpPOM Ha cxeMy (QU3WYECKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPO/, rpaduT, aliMa3, KpEMHUH, a3oT,
dbocdop, cepa, Xs1op, HATPUH, KA, MAarHUH, KaJIbIIUHA, A TFOMUHUH, )KEJI€30) U CIIOKHBIX
BEILIECTB, B TOM YHCJI€ HMX BOJHBIX PAaCTBOPOB (BOAa, aMMHUAaK, XJIOPOBOAOPO/I,
CEPOBOJIOPO, OKCUJIBI U TUAPOKCHABl MeTaiuioB | - I[TA rpymnm, amomunus, menu (II),
uuHka, xene3a (II u III), okcuast yrnepona (I u IV), xpemuus (IV), azota u pocdopa
(T u V), cepr IV u VI), cepaucras, cepHas, a3zoTucras, a3oTHas, (ocdopHas,
yroJibHAasi, KPEMHHUEBAs KUCIIOTA U UX COJIM); ONMKUCHIBATH C OMOPOM HA MUIAH U KIIFOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa W CTPOEHHUS TOCJE MPEABAPUTEIILHOIO aHajiu3a IMOJ] PYKOBOICTBOM
negarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTU OT HX CBOMCTB, BO3MOXHOCTH
MPOTEKAHUS] XMMHUYECKUX MPEBPAIICHUI B Pa3JIUYHBIX YCIOBUSIX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTraHM3M YEJIOBEKA U OKPYKAIOIIYI0 TPUPOJIHYIO CPENY;

YMEHUE COCTABJISITH MO O00pa3ily, CXeMe, aJIrOpuTMy Yy4eOHBIX JEeWCTBHIA
MOJICKYJIIPHbIC U MOHHBIC YPaBHEHUS PEaKIIHMi (B TOM YHCIIEe PEaKIMii HOHHOTO OOMEHa
U OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI), WUIIOCTPUPYIOIINX XUMHUYECKHUE
CBOWCTBA M3YYEHHBIX KJIACCOB/TPYNI HEOPTraHWYECKUX BEIIECTB, a TaKkKe
MOATBEPAKAAOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIYUCISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacCChI
BEIIECTB, MACCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B COCIUHEHUH, MACCOBYIO IOJIIO
BEIIIECTBA B PAaCTBOPE, KOJUYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOpPON Ha
ob1ue GopMyJsibl; yMEHUE MTPOBOAUTE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEaKIUi 1
HaxXOJUTh KOJIMYECTBO BEIECTBa, 00bEM U MACCy PEareHTOB WJIM MPOJAYKTOB PEAKIUU C
OMopoil Ha 0Opaszel], aNropuT™M yu4eOHBIX JEHCTBUI;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO TIO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIEPUMEHT, MOJICIUPOBAHKE) MPU HM3YYEHUU BEIIECTB MU XUMHUYECKHUX SIBJICHUN C
OMOpOM Ha aIrOpuUTM Y4eOHBIX ACUCTBUI; yMeHHE CGHOPMYJIHMPOBATh MpOOJIEeMy HU
MIPEIOKUTH ITyTH €€ PEIICHUSI C TOMOIIIBIO TIeJ[arora; 3HaHuEe OCHOB 0€30TacHOM padOThI
C XUMHYECKUMH BEIIECTBAMHU, XUMUUYECKON TTOCYI0N U J1a00OpaTOPHBIM 000PYI0BAHHUEM;
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HaJIM4HME NMPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYILECTBICHHS CIIETYIOIINX
XUMHUYECKHUX HKCIEPUMEHTOB IIOJ PYKOBOJACTBOM YUHUTENsl C OOCYXJACHHEM IJaHa
paboThI MM COCTABJICHUEM TAOJIMIIBL:

U3yYEHUE U ONMCAaHUE (PU3NUECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHUE C (PU3NUECKUMU U XUMUUYECKUMH SIBJICHUSIMU;

OIIBITHI, MJUTFOCTPUPYIOLIUE IPU3HAKH IPOTEKAHUS XUMUYECKUX PEaKIUM;

U3y4EHHE CIIOCOOOB pa3fiesieHusl CMECei];

MOJIyYEHHE KUCIOPOIa U U3YUEHHUE E€r0 CBOMCTB;

MOJIyYeHHE BOJIOPOJA U U3YUYEHHE €r0 CBOMCTB;

MOJIyYEHHUE YIJIEKUCIIOro ra3a U U3y4eHUe €ro CBOMCTB;

MOJIyYEHUE AMMHUAKA U U3YUYEHUE €r0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIICHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA;

UCCJIEIOBAHNE M OIMCAaHUE CBOWCTB HEOPTraHWYECKHUX BEIIECTB PA3IMYHBIX
KJIACCOB;

IPUMEHEHUE HHAMKATOpPOB (JIakMyca, MeTWiopaHxka U (eHondranenna) ais
OINPENEIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U LIEIIOYEH;

U3YYEHUE B3aUMOJICHCTBHSI KHUCIOT C METaulaMHM, OKCHJIAaMH METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBaHUSIMHU, COJISIMH;

IIOJIyYEHUE HEPACTBOPUMBIX OCHOBaHUI;

BBITECHEHUE OJIHOTO METaJlIa IPYTUM U3 pacTBOpPA COJIH;

UCCJIEeI0BAHNE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U IUHKA;

pelIeHHe  HDKCIEPUMEHTAJbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCTUHECHUIN»;

pEelIeHHe  3KCHEPUMEHTANbHBIX 3aJad M0 TeMe  «DJIEKTPOJIUTUYECKAS

JTACCOLHALIHSY;

pEIlIEHUE AKCIEPUMEHTANBHBIX 3a7ay Mo TeMe «BaxHeWIlne HeMEeTalIbl U UX
COCIUHCHUS;

pellIeHHE SKCIEPUMEHTANIbHBIX 3a7ad 1o TeMe «Baxuelmme MeTtauibl U UX
COCIUHCHUS;

XUMHUUYECKUE IKCIIEPUMEHTBI, UIUTFOCTPUPYIOIIUE MPU3HAKU MPOTEKAHUS PEaKIIHii
MOHHOTI'0 OOMEHa;

KAUEeCTBEHHbIE PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBIL:
XJopua-, Opomua-, uomua-, cynbdar-, docdar-, kapOoOHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, KajbllUs, aJIFOMUHUS, kenes3a (2+) u
xenesa (3+), meau (2+), nuHKa;

YyMEHHUE TIPEACTaBIATh PE3yJbTaThl AKCIEpUMEHTa B (GoOpMe BBIBOJIOB,
JTI0Ka3aTeIbCTB, rpa)UKOB U TAOJMI] U BBISBIATH SMIUPUIECKHUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBWJIaMU 0€30MaCHOTO OOpallleHUs ¢ BEUIECTBAMU, MCIIOJIb3yEMbIMU
B TTOBCETHEBHOM JKM3HU, a TAK)KE MPABUIIAMHU TTOBEACHUS B TIEJISIX COCPEIKECHUS 3I0POBBS
U OKpYXKarolllel NpUpOJHON Cpeibl; MOHMMaHUE Bpeaa (OMAacHOCTH) BO3JEHCTBUS Ha
KUBBIC OPTaHU3MBI OMPEIEICHHBIX BEIIECTB, a TAKXKE CIOCOOOB YMEHBIIEHUS U
MPEIOTBPAIEHUSI UX BPEIHOTO BO3CHCTBHUS;, MOHMMAaHUE 3HAYCHUS KUPOB, OCIKOB,
YIJIEBOJIOB JIJI1 OPTaHU3Ma YeJIOBEKa;
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BJIQJICHNE OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKIIIOUAIONIEH yMEHHE
NpPaBUIBHO HCIIOJIb30BaTh M3y4YCHHBIC BEIIECTBA M Marepuaiabl (B TOM 4YHCIIE,
MHUHEpaJIbHbIC yIOOPCHHMS, METAJUIBI U CIUIABbI, MPOIYKTHI MEPEPaOOTKUA MPHUPOTHBIX
MUCTOYHUKOB YIJIEBOJOPOAOB (YIJisi, MPUPOJHOTO ra3a, He(TH) B OBITY, CEIHCKOM
XO3dHCTBE, Ha MPOU3BOJCTBE, YMCHHE MNPHUBOJUTH MPUMEPHI  MPABHUILHOTO
MCIIOJIb30BaHUS M3YUYCHHBIX BEIIECTB M MATCPUAJIOB,;

YMEHHE YCTAHABJIMBATH CBSA3M MEXIY PEaTbHO HAOJIIOJACMBIMH XUMHUYECKUMHU
SBJICHUSAMH M TPOIECCAMHU, MPOUCXOMSIIMMH B MaKpO- U MHKPOMHUpPE, OOBSCHATH
MPUYUHBI MHOTOOOpa3usl BEMISCTB;, YMEHHUE HWHTCTPUPOBATH XUMHUYCCKUE 3HAHUS CO
3HAHUSMH JPYTUX YICOHBIX MIPEIMETOB C MTOMOIIIBIO TIEIarora;

npeacraBieHne o chepax mnpodeccHoHATBLHON ACATEIBHOCTH, CBS3aHHBIX C
XHUMHEH U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMHU Ha JOCTHIKCHHSIX XUMHAYCCKOM
HAyKH; HATMYKE ONBITAa padOTHI ¢ Pa3IMUYHBIMH MCTOYHUKAMU MH(POPMAITUHU 110 XUMHH
(Hay4IHO-TIOYJIApHAsT JIUTEpaTypa, CIOBAPH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C
OTIOPO¥ Ha aJTrOPUTM: YMEHHE OOBEKTUBHO OIICHUBATH MH(OPMAIIMIO O BEIIECTBAX, X
MPEBPANICHISIX U TPAKTHIECKOM TPUMEHEHHH.

TpeboBanust K NpeIMETHBIM pe3yjbTaTaM OCBOEHHUS Y4YEOHOTo MpeaMeTa
«XUMHUSD», pacpeIeICHHbIE 110 ToAaM 00y4YeHHUs

PesynpTaThl 1mo rojam GOpMYIHPYIOTCS IO NPUHIUIY J00aBJICHUS HOBBIX
pe3yNbTaTOB OT TOJa K TOJy, YK€ Ha3BaHHbIE B MPEABIIYIIMX rojax MO3UIUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3yIbTaThl OUEPEAHOIO TOJa
10 YMOJIYAaHHIO BKIIFOUAIOT PE3YIbTaThl MPEABIIYIINX JIET).

8 KIIACC

packppIBaTh CMBICI OCHOBHBIX XHMHMYECKHX IIOHSATHH: aToOM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEILLECTBO, CIOXKHOE BEIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJCHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAS. Macca, MaccoBasi JOJII XUMHYECKOIO 3JIEMEHTA
B COCOUHEHUHU, MOJSIpHBIA O0O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3NEKTPOOTPUIIATETLHOCTH ™, CTEICHb OKHUCJICHUSI, XUMUYECKass  peaxuus,
KJaccu(pUKauusa peaklHil: peakuuyd COEAUMHEHUS, PEaKUUU pPa3NIOKEHMs, pPEaKIuu
3aMEIleHHs], peaKIMi 00OMEHa, 3K30- U SHJIOTEPMHUECKUE PEaKLUH; *TeroBol 3pdext
peakuuu’™; a1po aroma, dJEKTPOHHBIN CIOM aroMa, aTOMHasi OpOUTAlb, PaluyC aToOMa,
XUMHUYECKasl CBSA3b, MOJISIPHAS] U HEMOJspHasi KOBAJEHTHAsl CBSI3b, MOHHAS CBS3b, HOH,
KAaTHOH, aHWOH, PacTBOP, MaccoBas JIOJI BeElleCTBa (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MHOHATUH (cM. 1. 1) m
MPUMEHSTH 3T MOHATHUS NPU ONMKMCAHNUHU BEIIECTB U UX MPEBPAILCHUH;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISI COCTaBJICHUS (OpMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUYECKUX pEaKLUi, SIEKTPOHHOr0 OaiaHca;

OTPEENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETIEHb
OKHUCJIEHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHMSIX C OMOPOM Ha OmpenesieHus, B TOM
4luClie CTPYKTYPUPOBAHHBIE; IMPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlaccy
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coenmuHeHW 1o GopMyiaM; BHUA XHUMHYECKOW CBS3U (KOBAJICGHTHAas W HWOHHAs) B
HEOPTraHUYECKUX COEAUHEHUSX;

MMETh NPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHHUM, YMEThb C IOMOIIbIO
YUHUTENS] MIPUMEHSTh CUCTEMY XUMUYECKUX 3HAHWM, JJISI YCTAHOBJIEHUS B3aUMOCBS3U
MEXIy U3YYEHHBIM MaTEpHAJIOM U MIPU MOJYYEHUU HOBBIX 3HAHUH, a TaKXKe MPHU padoTe
C UCTOYHHUKAMHU XUMHUYECKOW wuHpopmaruu. OpHUEHTUPOBATHCS B TMOHATUSAX U
OrepupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH MIPHU BHIMOJHEHUN YU€OHBIX 3a1aHHUM
Y pEUIEHUM PacUETHBIX 33Jlay C ONOPOM Ha aJITOPUTM YUYEOHBIX NEHCTBUN H3yYECHHBIE
3aKOHBI U TEOPUH: 3aKOH COXpaHeHus Maccsl, [lepnoanuecknii 3akon [[.M1. Menneneesa,
*3aKOH TIOCTOSIHCTBA COCTaBa™®, 3aKOH ABOTaapo; aTOMHO-MOJICKYJSpPHAs TEOPHs.
CooTHoCUTh 00O3HAUEeHUs, KOTOpble uMmeroTcs B Tabmuue «llepronuueckas cucrema
xuMmudeckux anemeHtoB . 1. MenzaeneeBay € YHCIOBBIMH XapAKTEPHUCTUKAMHU
CTPOCHHUSI aTOMOB XHUMMUYECKHUX DJIEMEHTOB (COCTaB M 3apsj siapa, OOIlee YHUCIo
AIEKTPOHOB U PACHpPEAEIICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJEMEHTHhI; HEOPraHMYeCKUEe BEIIECTBA;
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, IO
TerIoBoMy 3P (HEeKTy, M0 U3MEHEHUIO CTENEHU OKUCICHUS XUMUYECKHX DJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHUE CBOMCTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas ONMUCAHUE MPUMEPAMH MOJEKYISIPHBIX YpaBHEHHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIMI C OMIOPOI HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS;
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUAX MOCIIE
MPEBAPUTEILHOIO 00CYXICHUS C MEeIaroroM;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JieMeHTa Mo (OpMysie COECIUHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMUMHUYECKOW pPEAKIHHU C
ONIOPOW Ha aJITOPUTM;

MPUMEHSITh OCHOBHBIE OIEPALMU MBICTUTEIBLHON JIEATEIbHOCTH — aHalIU3 H
CHUHTE3, CpaBHEHHE, O0000IIeHWe, CcHUcTeMaTh3alus, KiIacCHu(pUKAIUs, BBISIBICHHUE
MIPUYUHHO-CIEACTBEHHBIX CBA3EH — JJIl U3Y4YEHHUs CBOWCTB BEUIECTB U XUMHUYECKHUX

peaKkiii, eCTEeCTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HAONIOJCHHE, W3MEpPEHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)® T1MOJ PYKOBOJICTBOM
nejarora,

CJIeI0BaTh NpPAaBWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYJOM W J1ab0opaTOpHBIM
o0OpyZI0OBaHUEM, a TaKXe MpaBWjaM OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIMBITOB MO MOJYYEHHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa UM KHUCJIOpPOAA), MPUTOTOBJICHHUIO
PAaCTBOPOB C OIPEACIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA; INIAHUPOBATH U
IIPOBOJIUTh XUMHUYECKHE SKCHEPHUMEHTHI 0 PACMO3HABAHHUIO PACTBOPOB WLIENOYEH M
KHUCIIOT C TIOMOIIbIO MHJMKATOPOB (JIakMycC, (eHoidTalenH, METHIOpaHX U Ip.),
MOATBEPKIAAOIINX KaYeCTBEHHBI COCTaB HEOPraHWYECKHUX BEIIECTB (KaueCTBEHHbBIE
pEeakLMK Ha HOHBI) MO PyKOBOJACTBOM I1€/1arora.
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9 KIIACC

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHSATUN: XMUMHUYECKUN DSJIEMEHT,
aToM, MOJIEKyJla, HMOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTh, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas peaxius,
XUMHYECKas CBS3b, *TEIIOBOM 3((EeKT peakiuuu, MOJb*, MOJSPHBII 00BEM, pacTBOD;
ANEKTPOJUTHI, HEIJEKTPOJIUTHI, JJIEKTPOIUTHYECKAsT TUCCOLMAINS, PEAKUUU HOHHOTO
oOMeHa, KaTalu3arop, *XHMHUYECKOe paBHOBecHe, OOpaTHUMblE U HEOOpaTUMBbIC
peakuu™®, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEIb,
OKHCIICHHE U BOCCTAaHOBJICHHE, aJUIOTpOmnusi, amM(pOTepHOCTb, XUMHYECKas CBSI3b
(koBaJieHTHAsi, HOHHAs, METAUIMYECKas), KpHUCTAJUIMYEcKash pemeTka, *Koppo3us
METaJJIOB, CIUIaBbl; CKOPOCTh XHWMHMUYECKOW peakIuu™®, MpeaeiabHO JOMycTHUMas
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHWYECKUX MOHATUNA (cM. m. 1) u
MPUMEHSTH 3TU TOHSTHS MPU ONUCAHUU BEIIECTB U UX MPEBPAICHU;

UCIIOJIb30BaTh 3HAKU M CUMBOJBI JUIsl (DUKCAIIMHM PE3yJIbTAaTOB HAOJIOICHUA,
coctaBiieHus] (GOpMyJ BEIIECTB U YPABHEHHM XUMHMUYECKHX PEAKIMM, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Micnone3oBatk 0003HaueHus1, uMmeronirecs B [lepuoguueckoil cucreme u
Ta0JIuIle PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U COJIEH B BOJIE JJIs1 BBITIOJIHEHUS 3a/IaHU.

ONpENENATh BAJCHTHOCTh M CTENEHb OKHCICHUS XWMHUYECKHUX DJIEMEHTOB B
COCIMHEHUSX PAa3JIM4YHOIO COCTaBa; NPHHAMJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEAMHEHUH € OMTOPOM HA ONPEJEIEHUS, B TOM YHCIIE CTPYKTYPUPOBAHHBIE; BHIbI
XUMUYECKOW CBsI3M (KOBAJEHTHAs, HWOHHAsA, METAJUIMYECKas)) B HEOPraHUYECKHUX
COCIMHEHUSIX; 3apsA]l MOHA IO XUMHUYECKOM ¢opmyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHCIOT M IIEJNOYeH, *TUIl KPUCTAUIMYECKOM PEemETKU KOHKPETHOIO
BelecTBa™;

packpbiBaTh  cMbIci  [lepuommueckoro 3akona J[.M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro TMOHMMAaHHE: *OMHCHIBATH U XapaKTEPU30BATh* TaOIMYHYIO
dbopmy Ilepuogmveckoil CHUCTEMBbI XHUMHYECKHUX OJIEMEHTOB: pa3iudaTh MOHSITHUS
«rnaBHasg moarpynma (A-rpynma)» U «mobounas noarpynna (b-rpymma)», manble u
OOJIbIIME MEPUOBI; *COOTHOCUTD * 0003HAYEHUS, KOTOPHIE UMEIOTCS B IEPUOINYECKON
TaOJuUIe, C YUCTOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB
(coctaB u 3apsa spa, O0LIEe YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX O 3JIEKTPOHHBIM
CIOsAM); *OOBICHATH® 0OILIME 3aKOHOMEPHOCTM B M3MEHEHHH CBOWCTB XMMHUYECKHX
AJIEMEHTOB M MX COCIMHEHUHN B Mpelesiax MallbIX MEPHOJIOB U TJABHBIX MOATPYIIl C
YYETOM CTPOCHUS UX aTOMOB;

KIacCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHMYEeCKHUE BEIIECTBA;
XUMUYECKUE peakiuu (MO YHUCIY M COCTaBYy YYacTBYIOIIUMX B PEAKIMU BEMIECTB, IO
TermoBoMy A(h(EKTy, M0 M3MEHEHHIO CTETICHEH OKUCICHHS] XUMUUYECKHX AJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHME U CTICIU(PUICCKNE XUMUIECKHE CBOWCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, TIOJITBEPXkKAAsl OMMCAHWE TPUMEPAMHU MOJICKYJSIPHBIX U
MOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLIUI C ONTIOPOU HA CXEMBI,

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUUECKON AMCCOUMALMU KUCIOT, LIEN0Yel u
COJICH; TOJIHBIE M COKpALIEHHBIE YpaBHEHUS pPEaKUUMid MOHHOrO OOMEHa; YpaBHEHMS
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peaKuui, MOATBEP/KIAIOIINX CYIIECTBOBAHUE IEHETUUECKON CBSA3U MEKy BEIIECTBAMU
Pa3INYHBIX KIJIACCOB;

pacKpbIBaTh CYILIHOCTb OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX peakuuii
MIOCPEICTBOM COCTABJIEHMSI 3JIEKTPOHHOTO OaaHca ITUX PEaKIUii;

IIPOTHO3UPOBAaTh CBOWMCTBA BELIECTB B 3aBUCUMOCTM OT MX CTPOCHUS;
BO3MOXXHOCTH IIPOTEKAaHHWsS XUMHUYECKHX IIPEBPAILCHUN I10CJIE IIPEIBAPUTEIBHOTO
0OCYKIEHHS C NIEJarorom;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (popMmyse COeIMHEHUS; MAaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUYECKOW PEAKLIMU C
OIIOPOM Ha aJrOpUTM;

CJIEIOBaTh NpPABWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYJOM W J1a0OpaTOPHBIM
000pyZOBaHMEM, a TaKXK€ IMpaBWJIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKLHUSMU IO BBIIOJIHEHUIO JA0OPATOPHBIX XUMUYECKHX OMNBITOB MO MOJIYYEHUIO U
CcOOMpPaHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa U YIJIEKHCIIOTO rasa);

IIPOBOAUTL pPEAKLUH, MOATBEPKAAKOLIME KA4ECTBEHHBIM COCTAaB PAa3JIUYHBIX
BELIECTB: pAcHO3HaBaThb ONBITHBIM MyTEM XJIOpUA- OpoMuA-, MOAUA-, KapOoHart-,
docdar-, cunukar-, cynabhar-, THIAPOKCHI-UOHBI, KATUOHBI AMMOHUS U HOHBI U3YYEHHBIX
METAJIJIOB, IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPIaHUYECKUX BEILECTB;

IIPUMEHSATh OCHOBHBIE OIIEPALMM MBICIUTEIBHON JEATEIBHOCTH — AaHAIU3 WU
CUHTE3, CpaBHEHUE, 00001IEHNE, CUCTEMATU3ALIHIO, BBISIBICHUE IPUYNHHO-CIIEICTBEHHBIX
CBA3EN — I U3YYEHUS CBOMCTB BELIECTB U XUMUYECKHUX PEAKIUI; €CTECTBEHHO-HAYYHBIC
METO/1bI TO3HAHUS — HAOJI0IEHUE, U3MEPEHHE, MOJEIIUPOBAHKE, SKCIIEPUMEHT (peabHbIN
1 MBICJIICHHBIN).

COILEPKXAHHUE YYEBHOI' O IPEIMETA «XUMMSA»

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

[IepBOHAaYaIbHBIE XUMHUUYECKUE TTOHATHS

[Ipenmer xumuu. *Ponp Xxumuum B KU3HU 4enoBeka.® Tema U  BellecTra.
du3nvecKre CBOMCTBA BEIIECTB. ATrperaTHO€ COCTOSIHME BeIeCTB. *XUMHUSI B CUCTEME
Hayk.™ Uuctele BemecTBa u cmecu. CriocooOsl pazaeneHust cmeceit. [IpaBuia 6e3o0macHoro
oOpailleHusI ¢ BellecTBaMU M J1abopaTopHbIM oOopyaoBanueM. *[loHsTre o meromax
MO3HAHMS B XUMHUU.*

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUUYECKUX
aneMeHTOB. OTHOCHUTENbHAS aToOMHag Macca. [IpocTeie U cioxHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHUE.

Xumuueckas ¢opmyna. BaaeHTHOCTh aTOMOB XMMUYECKUX JJIEMEHTOB. *3aKkoH
MOCTOSTHCTBA COCTaBa BemiecTB.* OTHOCUTENbHASI MOJIEKYJIsSIpHAst Macca. MaccoBast 0715t
XUMHYECKOTO AJIEMEHTA B COCTUHEHUH.

@u3nyeckne M XUMHUYECKUE sBJIeHUA. Xumuueckas peakuusd. [IpusHaku
XUMUYECKUX peaklnil. YpaBHEHHUS] XUMUYECKUX PEAKIUA. 3aKOH COXPAaHEHHS] MacChl
BemecTB. Kiaccudukanus XUMHYECKUX peakiuil  (COeAMHEHHUs, PasJIoKEHUs,
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3aMenieHns, 0OMEHa).

XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C MpaBUiiaMU
paboTHl B JIAOOpaTOpUH M MpUEMAMH OOpallleHHs C J1abOpaTOPHBIM O0OPYJIOBAHHUEM;
U3y4YeHHE M ONucaHue (PU3UYECKUMX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEILECTB;
HaOoIeHue pu3nyeckux (IUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHKE caxapa B CTYIIKE,
KUTICHUE W KOHJEHCAIMsI BOJbl) U XUMHUECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHON
NPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHUCJIOTOW) SIBICHWH, HaONIOJCHHE U OMHCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakmuii (pa3oKeHHe caxapa, B3auMOJCHCTBHE
CEPHOU KHUCIIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuaa meau (1) mpu marpeBannw,
B3aMIMOJICHCTBUE Keme3a ¢ pactBopoM conu mean (I1));u3ydenne cocoOoB pa3aeneHus
cMecel (C  TIOMOIIpI0 MarHuTa, (QWIBTPOBAHWE, BBIMAPUBAHUE, JIUCTUJUISAIINSA,
xpomaTorpadusi), TpOBEACHUE OYMCTKA TOBAPEHHOW COJIM; HAOIIOCHUE W OMHCAHUC
pE3yJIbTaTOB TIPOBEJACHUS OIBITa, WUTFOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacCChI,
CO3/IaHHE MOJIETICH MOJIEKYJ (IIapOCTEP>KHEBBIX).

Bakneiiime mpeacTaBuTeNIn HEOPraHUYECKUX BEIECTB

Bo3nyx — cmece rasoB. CocraB Bo3ayxa. Kuciaopom — 3jeMEHT M IpoOCTOE
BelecTBo. HaxoxaeHue kucioposia B mpupoje, Pu3ndeckue 1 XMMUYECKUE CBOMCTBA.
Peakiuu ropeHust MpocThIX U CIOXKHBIX BeliecTB. CrocoObl MOMyYEeHUs] KUCIOpOaa B
nabopaTopun *u npomebIiuieHHOCTH. * [IpuMmenenne kuciopona. [lonstue o0 oxcugax.
Kpyrosopor kuciopoaa B npupoze. *O30H — auioTponHast Moau(UKaus KUCIOpoaa.

TennoBoi 3pPexkT XuMUYECKON peakliui, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKUE PeaKlMH. TOIUIMBO: YIoJib U METaH. 3arpsi3HeHHE BO3AyXa, YCUIICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CJIos.*

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B MpUPOJE,
(bu3MYecKre M XUMUYCCKHAE CBOMCTBA (Ha MpUMEPE B3aUMOICHCTBHUS C HEMETATIAMHU |
OKCHJIAMU METAaJUIOB), IpUMEHEHue, *crocoOnl momydeHus.® TloHsTHe o Kuciaorax u
COJISIX.

KomuuectBo BemectBa. Monb. Monsipras macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuetsl o xummudeckoi dhopmyiie. PacueTs MaccoBOM 1011 XUMHUYECKOTO
AJIEMEHTA B COCIMHEHUU, KOJIMYECTBA BEIIECTBA, MOJISIPHON MAacCChl, MOJIIPHOTO 0O0beMa
ra3oB. Pacu€Tbl o XUMHUYECKUM YpaBHEHUSIM.

*®usnueckue cBorictBa BoAbL.* Bona. Ee cocraB, cTpoenue u Mmonexyinbl. *Boma
Kak pacTtBoputelb.* PacTBopsl. *[1oHATHE 0 HACHITIICHHBIX M HEHACHITIICHHBIX PACTBOPAX.
[lonsiTue pacTBOPUMOCTH BellecTB B Boje.™ PacueT maccoBoil onM BemiecTBa B
pacTBope (IIPOLIEHTHAsl KOHIIEHTpauus). MaccoBasi A0S BEUIECTBA B PacTBOpE.
*XUMUYEeCKHe CBOMCTBA BOBI (Pa3loKEHHE, PEAKIIMH C HATPHEM, OKCHJIOM KalbIIus,
okcuaoMm cepbl (IV) peaknum ¢ MeTayiaMy, KHCIOTHBIMH M OCHOBHBIMH OKCHJIAMH).
[Tonsitue 06 ocHoBaHMsIX. Posib pacTBOPOB B MPUPOJIE U B KU3HU yesoBeka. KpyroBopor
BOJIBI B TIpupoie.* 3arpsizHeHrne MpUpoaHbIX BoA. OXpaHa ¥ OYUCTKA TPUPOIHBIX BOJI.

Baxneiimme  kimaccel  HeopraHmyeckux — coeauHeHuit.  Knaccuduxarus
HeopraHmyeckux coequHeHudd. OKCUIBI: CcOCTaB, Kiaccuukamus (KUCIOTHBIE,
OCHOBHBIC, *ampoTepHbIe, HeconeoOpasyolme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuaa azora (I1)), nomenknarypa.* *[lomydeHne® m XUMHUECKHE CBOWCTBA OKCHIOB
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(B3ammogelicTBue C BOAOW, Kuciotamu, meinodamu). OcHoBanus. Knaccudukarms
OCHOBaHHW: IWIEIIOYM W HEpPACTBOPHUMBIE OCHOBaHUSA. HoOMEHKIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJEHCTBUE C OKCHIAMU
HEMETaJIOB, KUCIIOTaMu, coisiMu). *[lonyuenne ocHoBaHMi. *

Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa, pU3ndeckue U XUMMUYECKue
CBOMCTBa (B3aUMOJICUCTBME C METaNIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJIIMM, Ha TPUMEPE COJSHOM M CEpPHOM KHCIOT), *crmocoObl moiydeHus.™ Psn
aktuBHoctn MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEH,
*crocoObl OMyYeHUs*, B3aUMOJICHCTBHE COJIEH C METaJUIaMU, KUCJIOTaMU, IIEJI0YaMH U
COJISIMU, IPUMEHEHHE.

[TonsitTue 06 amdoTepHBIX TUAPOKCUAAX (Ha MPUMEpPE LMHKA U *aTIOMUHHUSI™®):
*XUMHUECKHE CBOWCTBA (B3aMMOJICHCTBUE C KHCIOTAMU U IIET0YaMU, Pa3iokKeHHE TpU
HarpeBaHuM) U MojiyueHue. *

['emeTnueckass CBA3b MEXAY KIACCaMH  HEOPraHWYECKHX  COECIMHEHHM.
I'eneTnyeckue psabl.

XUMUYECKUMN IKCIIEPUMEHT: KAaUECTBEHHOE OIIPEICIICHUE COACPIKAHUA KUCIOPOaa
B BO3/1yX€; MOJIyUE€HUE U U3yUYEHUE CBOMCTB KHUCIOPOAa; HAOII0CHIE B3aUMOACHCTBUS
BEILECTB C KUCJIOPOJIOM U YCIIOBHSI BOSHUKHOBEHMS U IIPEKPALCHMS TOPEHUS (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB U ONHMCAaHUE UX CBOMCTB; MOJIYYEHHUE U U3YUYECHUE
CBOMCTB BoOpoAa (TOpeHue); HaOmoAeHHe 00pa3IoB BEUIECTB KOJIMUYECTBOM | MOIb;
UCCJIEIOBAHUE OCOOEHHOCTEW pPacTBOPEHHUs BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIEN pACTBOPEHHOTO BELIECTBA;
B3aUMOJICHCTBUE BOJIbI C METAJUIAMH (HATPUEM U KAJIbLIMEM ) (BO3MOXKHO MCIIOIb30BAHNE
BUJIEOMATEPHAIIOB); OINPEIEICHUE pPAaCTBOPOB KHUCIOT M IIEJIOYEH C MOMOIIbIO
MHJUKATOPOB; UCCIIEI0BaHNE 00pa3I[0OB HEOPTraHUYECKUX BEUIECTB PA3JIMYHbBIX KJIACCOB;
HaOIOICHUE HM3MEHEHUs OKPAacKU WHIUMKATOPOB B PAcCTBOpPAaX KHUCIOT WU UIEIOYEH;
n3ydeHune B3aumojencTBusl okcuaa meau(Il) ¢ pactBopoM cepHOU KHCIOTHI, KUCIOT C
METaJUIaMH, PEaKUUh HEUTpaJu3aluM; I[OJIYyUYCHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJTHOTO METAJIa APYTUM U3 PACTBOPA COJIM; PEIIEHUE IKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme Kiaccbl HEOPraHUYECKUX COEUHEHUIN.

[Iepronnueckuit 3akoH U llepuoguueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHue aTOMOB. XUMU4ecKas CBi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKIIH.

[lepBbie MOMBITKK KJIacCCU(PUKAILIMN XUMUUECKUX 3JIeMEHTOB. [ToHsATHE O Tpymmax
CXOJIHBIX DJIEMEHTOB (IIIEJIOYHBIC U IICJIOYHO3EMEbHBIC METAJUIbI, TAJIOTEHbI, HHEPTHBIC
ra3bl). *21eMeHTbI, KOTOpbIe 00pa3yr0T aMPOTEPHbIE OKCUIBI U THUIPOKCUIBI. *

ITepuomnueckun 3akoH. Ilepuomnueckas cucTreMa XUMHYECKUX DJIEMEHTOB
1. 1. Menneneesa. KopoTkoneprnoanas u * IIMHHONIEPUOHAS * dbopmbl
[Tepnoanueckort cucreMbl xumMudeckux syieMeHTOB JI. M. MenneneeBa. Ilepuoabsr u
rpynmnbl. OU3NYECKUNA CMBICT TOPSIAKOBOIO HOMEpa, HOMEPOB NEPUOJA U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTtombl.* Dnexkrponsl. CTpoeHue
AIIEKTPOHHBIX 000J109eK aTOMOB MepBbIX 20 xuMmudeckux sinemeHToB Ilepuonnueckon
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cucrembl J[. 1. Menneneea. XapakTepuCTMKa XMMHUYECKOIO JJIEMEHTa IO €ro
noJjioxkeHuro B Ileprnonnueckou cucreme /. 1. Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHMsI CBOMCTB 3JIEMEHTOB MaJIbIX MEPHOJOB U TJIABHBIX
HNOATPYI, B 3aBUCMMOCTH OT aTOMHOTO (MOPSAKOBOrO) HOMEpa 3HauyeHUue
[Tepuoguueckoro 3akoHa U IlepuoANMYECKON CHCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BUTHS HayKu U nipakTuku. [{. . MeHneneeB — y4€HbIN U rpaKjaHuH. *

Xumuueckass cBs3b. KoBasnieHTHast (mosisipHas W HENOJIAPHAsi)  CBS3b.
*DNEeKTPOOTPUIIATEIHLHOCTh ATOMOB XUMUYECKUX 31eMEHTOB.* VloHHAsI CBSI3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl
OKHUCJIEHUS M BOCCTAHOBJIEHUS. OKUCIHUTEN U BOCCTAHOBUTEIH.

XUMUYECKUN IKCIIEPUMEHT: M3yueHHE O0OpaslloB BEIIECTB METAUIOB H
HEMETAJUIOB; B3aWMOJECUCTBUE THUAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, MIUTIOCTPUPYIOLIUX ITPUMEPBI OKHACIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuy pas3ioKeHUs, COSTUHEHMUS).

MexnpenMeTHbIe CBA3U

Peanuzanuss MeXnpeaMeTHBIX CBsi3ed MpU M3YYEHHMM XHMHUM B 8 Kiacce
OCYIIECTBJISIETCS Yepe3 UCTIOIH30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHSATUM, SBISIIONIUXCS CUCTEMHBIMHU JUISI OTIEIBHBIX IMPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYIHBIN (aKT, TUTIOTE3a, TEOPHsI, 3aKOH,
aHaIW3, CHUHTE3, KilacCU(UKAIMA, TEePUOAUIHOCTh, HAOMIOICHNE, HKCIICPUMEHT,
MOJCIIUPOBAHUE, H3MEPEHUE, MOIEIh, SIBJICHHE.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, W30TOIIHI,
PaaMOaKTUBHOCTb, MOJICKYJA, OJJICKTPHUCCKHH 3apsij, BEHIECTBO, TeEN0, OO0BEM,
arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PM3WYECKUe BEIMYWHBI, SIUHUIIEI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE MOPOABI, TMOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

COILEPKAHHUE OBYUYEHMUA B 9 KIIACCE

BemecTBo 1 XuMHuueckas peakuus

Ilepuognueckuit 3akoH. llepuomnueckas cucTeEMa XUMHUYECKUX DJIEMEHTOB
. I. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMAOB, KM, KaIbLUS U UX COCAVUHEHUN B
COOTBETCTBUM C MOJOKEHUEM AJIEMEHTOB B [leproamuecko cucTeME U CTPOCHHEM HX
aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOW CBS3U. THUNBI KPUCTALIMYECKHUX
pEemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON pEIETKY U BUIA
XUMUYECKOU CBs3U. *

Knaccuduxanuys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapoaHas U
TpUBHAJIbHAs). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMUXCS K PA3JIMUHBIM Kjlaccam
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HEOPraHWYECKUX COCIMHEHUN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKUX peakuil Mo pa3aIudHbIM MPU3HAKaM (10 YHUCIy U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 N3MEHEHUIO
CTENEHEH OKHUCJICHUS XHMHYECKUX DOJIEMEHTOB, *I0 00paTUMOCTH, MO Y4YaCTHIO
Katanu3zaTtopa).* OK30- U  OHJIOTEPMHUYECKHME peakiuu. *TepMoxumuueckue
ypaBHEHHS. *

*[lonsiTHE O CKOPOCTHM XUMHUYeCKOM peakiuu. [loHstue 00 0OpaTUMBIX H
HEOOpaTUMBIX XHMHUYECKUX peakiuusx. [IoHSTHE O TOMOTEHHBIX M TIe€TepOreHHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecHH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BIUAIOIIAE HA CKOPOCTh XMMHUYECKON PEaKIMU U MOJIOKEHUE XUMHYECKOTO
paBHOBecHs. *

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OastaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakuu. COCTaBIIEHUE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOJIb30BAaHUEM METO/1a SJIEKTPOHHOIO OanaHca.

Teopust 3AEKTPOIUTUYECKOW NUCCOLMALMU. DIEKTPOJIUTHUYECKAST AUCCOIUALINS.
DONEeKTPOJIIUTHI M HEIJIEKTpoJuThl. KaTuoHbl, aHMOHBIL *MexaHu3M UCCOIMAIIUU
BEIIECTB C Pa3MYHBIMU BUJAMH XUMUYECKOW CBsi3u. lloHsATHE O cCTeneHu
nucconuanyu.* CUIbHbBIE U CIIa0ble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. YcCliOBUS MPOTEKAHUS PEaKIid MOHHOTO OOMeHa J0
KoHIIa. [loHbIE U COKpalI€HHbIE HOHHBIE YPABHEHUS pEaKIUi. XUMUYECKUE CBOMCTBA
KHCIIOT, OCHOBAaHMI UM COJIEM B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanuu. Cpena pactBopa. KadeCcTBEHHbIE pEaKIIMM HA KATUOHBI W AHUOHBL:
XJOpua-, OpoMun-, uoauAa-, cyiabdar-, kapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI;
TUAPOKCU-UOHBI, KATUOHBI aMMOHUSI, MarHUs, KaJlblIUs, aTIOMUHUS, Kene3a (2+) u (3+),
Mequ (2+), HMHKa, IPUCYTCTBYIOIINE B BOJIHBIX pacTBOpaXx.

XUMHUYECKUI JKCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX
pPEmETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpaduTa U ajiMasa),
CIIOHBIX BENIECTB (XJIOpUJA HATpHsl); HCCICIOBAHUE 3aBUCUMOCTU CKOPOCTH
XUMHYECKOM pEakiuu OT BO3JACHCTBHUS PA3IUYHBIX (DAKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MTPOLIECCA AUCCOLMALIMM KUCIIOT, IEN0YEH U
coiiei  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHUACOMATEPUATIOB); IMPOBEIAEHUE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA TPOTEKAHUS PEaKlMid MOHHOTO oOMeHa (oOpa3oBaHue
ocaJika, BBIJEJICHHUE Ta3a, 00pa30oBaHMUE BOJIbI); OIMbBITOB, WJLTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, peakuuu  pasyIoKeHHs,
COEIMHEHHUSI); PAaclO3HaBaHWE HEOPTaHMYECKUX BEUIECTB C MOMOIIBIO KauE€CTBEHHBIX
peaKklMii Ha HOHBI; pEHICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeramnbsl 1 uX coequHEHUS

OO6mast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHMS  aTOMOB,
XapaKTepHbIe cTereHn okucienus. CTpoeHne u GU3nvIecKre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOreHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJI0opa (B3aUMO/ICHCTBUE C METaJlIaMH,
HEMEeTaJUIaMH — BOJOPOJIOM M KHUCJIOpoaoM, *menodamu’™). XmopoBogopoa. ComnsiHas
KHCJIOTa, XMMHUYECKHE CBOWCTBa, *momydenwe™, mpumeHeHue. *[leiicTBue xyopa u
XJIOPOBOJIOPOJa HA OPraHW3M 4esioBeKa.™ BakHelime XJIopuabpl U UX HaXOXKIECHUE B
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IIPUPOJE.

OO6mast xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTEepHbIC CTEIIEHNU OKUCIICHUSI.

Crpoenue u (pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEPHI.
AmoTpornHble MOIU(UKAIMK KUCTOpOAa U Cepbl. XHUMUYECKHE CBOWCTBA CEpbl
(B3aumojeiicTBue *c HeMmeTallaMu™ — BOJOPOJOM M KHUCJIOPOJIOM, METaJlllaMu,
*KOHLIGHTPUPOBAHHBIMU a30THOM U cepHOUM Kucimoramu).* CepoBOAOPOM: CTPOECHHE,
busznueckue U XMMHUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIHHBIE CBOMCTBA).
Oxcupl cepsl Kak MpeICTaBUTENIN KUCIOTHBIX OKCUAO0B. CepHas KucioTa: (pusndeckue
U XUMHUYECKHe cBoWcTBa (0oOmme wu crnenududeckue). Comm CEpHON KHCIOTHI,
KauecTBEHHas peakuus Ha cyinbdar-uoH. CepHucTas Kuciuora. * XUMUYECKUE PEaKIny,
JeXallue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJYyYEHHUsS CEPHOM KHUCIOTHI.™
Haxoxnenue ceprl u €€ coenuHeHni B npupone. [I[puMenenne cepol u €€ COeNMHEHUN B
ObITYy M B MPOMBILUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHUE OKpYKAIOIIEH CpeJibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpalieHus.

OO1as xapakTepucTuka 3eMeHToB VA-rpynibl. OcoOOEHHOCTH CTPOEHHS aTOMOB
a3zoTa u (hocdopa, XapakTepHbI€ CTEIIEHN OKUCICHUSI.

A30T, pacmpocTpaHeHuE B MpHUpoAe, (U3NYECKUE M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeETaJUIaMM M HEMETalJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
KpyroBopor azora B mnpupoae. AMMHUAK: (PU3NYECKHE M XUMHUYECKHUE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *HojlydeHHEe™ W MpUMEHEHUE.
Conn aMMOHUS: COCTaB, (PU3NYECKHME UM XUMHUYECKHE CBOWCTBA (pa3liokKeHUE,
B3aUMOJICHCTBUE CO IMIEJI0YaMHu), NpuMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYEeCKMe M XMMHUYECKHE CBOMCTBa (oOlmue u
cnenuduueckue), *nomydenue.* Hutparel (pasnoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJICH aMMOHHS B KauyeCTBE MUHEPAJIbHBIX YI0OpEHUM.
*XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXH, 3arpsiI3HEHUE BO3/1yXa, TOUBHI U BOJOEMOB). ™

dochop, *ammorponusie Moaudukanuu docdopa,* Puznueckue U XUMHUYECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETalJIaMH, HEMETAJUIaMU, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupa docdhopa (V), oprodochopHas KHUCIOTA:
bu3nUecKkue W XUMUYECKHE CBOMCTBa, *momydeHue.* *[lonsiTne 0 MHHEpaIbHBIX
yaoOpenusix: HuTpathl U docdarsl. [loHaTHe 0 KOMIUIEKCHBIX yaoOpeHusx.* OO1ias
xapakTepucTthka 31eMeHToB [VA-rpymnmbel. OcOOEHHOCTH CTPOEHHUsI aTOMOB yriepoja 1
KpeMHHsI. BajJeHTHOCTh M XapakTepHbIE CTENEHM OKHUCICHHS aTOMOB Yriepoja u
KpeMmHus. PacipocTpanenue yriieposa B Ipupo/ie, XapaKTepHbIE CTENIEHN OKUCIICHHUS.

Yrnepoa, amwtoTponHble Moaudukauuu (rpadur, anmasz), GuMUYECKUEe WU
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJIEHCTBHE C METAJUIAMH, HEMETAJIAMU,
*KOHIICHTPUPOBAHHBIMU a30THOW M cepHOM kucimoTamu)*. AmcopOuus. KpyroBopot
yraepoaa B npupoze. Oxkcuabl yriepona, ux (U3NYecKue U XHMUYECKHE CBOMCTBA,
MOJIyueHUE U MPUMEHEHHEe, JEHCTBHE HA OpraHU3M 4YeloBeKa. *DKOJIOTHMYECKUe
npo0iieMbl, cBA3aHHbIE ¢ okcuaoM yrieponaa(IV); rumoresa riiod6anbHOr0 MOTEIICHUS
KJIMMaTa; MapHUKOBBIA 3 dekT.* YrompHas kuciota u €€ coiu, ux (usmyeckue u
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XUMHUYECKHE CBOMCTBA, *monydyeHne u mnpumeHenue.* KauecTBeHHas peakuus Ha
KapOoHaT-noHkbl. Vicnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, POMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

OO6mue mpeacTaBieHuss 00 OCOOEHHOCTSIX COCTaBa M CTPOCHMSI OPraHUYECKHX
COEIMHEHUH yriepoja (Ha mpuMepe MeTaHa, THIICHA, 3TaHOJa, YKCYCHOM KUCIOThL. *MxX
cocTaB U XxuMuueckoe ctpoenue. Knaccuduxanus oprannyueckux pemects.* [lonarue o
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelIKaxX, YriIeBoIax — M UX POJIU B KU3HU
yenoBeka. *MarepuaabHOE €MHCTBO OPTAaHMYECKUX U HEOPTraHMUECKUX COSIUHEHMH. *

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha TpUMEpe
B3aMMOJICHCTBHSI C MeETaIlaMd M HEMeTa/llaMu), *moiydyeHue®* W TpHUMEHEHHE.
*Coenuuenus kpeMHus B mpupoje. Obmue npencraBienus 06 okcuae kpemuusa(IV) u
KpeMHUeBOM kucnore. CUIMKaThl, GU3NIECKUE U XUMHUYECKHUE CBOMCTBA, TIOJYyUYECHUE U
MIPUMEHEHUE B OBITY, IPOMBILIIEHHOCTH (B MEJULMHCKOM, 3JIEKTPOHHOM, CTPOUTEILHON
u Jp.). Baxuelimme crpouTenbHbIE MaTepHalibl: KEpaMHUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [Ipobnembl 0e30MmacHOr0 MCHOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpPHUAOB B
MOBCEIHEBHOM JKM3HU. *

XUMUYECKUN SKCHEPUMEHT: M3yuyeHUE O0pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOW KHUCJOTBI, TPOBEJCHUE KAYECTBEHHBIX PEAaKIUM Ha XJIOPUA-UOHBI U
HaOIOZIcHUE TMPU3HAKOB HX TNPOTEKAHUS; OMBITHI, OTpaxaroume Q(U3NYEeCKue u
XUMHUYECKHE CBOICTBAa TrajOr€HOB M HMX COEIUWHEHUH (BO3MOXHO HCIOJB30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME C OOpa3llamMu  XJOpUJIOB  (TaJOT€HUIOB);
O3HAaKOMJIEHHE C 00pa3uaMu cepbl U €€ COeAMHEHUSMH (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB); HaAOIIOJIEHUE Mpoliecca OOYIVIMBaHMUS caxapa IMoJ JAeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, U3YUYEHUE XMMUYECKUX CBOMCTB pa30aBIeHHOM
CEpHOM KUCJIOTHI, TPOBEACHUE KAU€CTBEHHOM peakMu Ha Cyab(}aT-uoH U HAOII0AeHUE
MpU3HaKa e€ MPOTEKaHusI;, O3HAKOMJICHUE ¢ PU3UYECKUMU CBOMCTBaMU azota, ¢pocdopa
U UX COEIMHEHU (BO3MOXKHO MCIIOJIb30BAHHUE BHIeOMAaTEpUasoB), 00pa3liaMy a30THBIX
u pochopHbIX yaoOpeHuii; moydeHrne aMMraka U U3y4eHne ero CBOMCTB; MPOBEJICHHE
KaueCTBEHHBIX PEAKIUi HA MOH aMMOHHUS U (ochaT-uOH U U3Y4YCHHE MPU3HAKOB UX
MIPOTEKaHUs, B3aUMOJICVCTBUE KOHUECHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MO’KHO HCITOJIb30BaHUE BHJIEOMATEPUAJIOB); U3YUEHHE MOJENEeN KPUCTAIUTMUECKUX
pemérok anMasa, rpaduTa; O3HAKOMJIEHHE C MPOLECCOM aJcoOpOIMH PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIJIEM H YCTPOMCTBOM MPOTHBOras3a; IOJy4YEHHUE
YIJIEKUCIIOrO ra3a U M3y4YEeHHE €ro CBOWCTB; MPOBEJICHUE KaYE€CTBEHHBIX PEaKIUi Ha
KapOOHAT- Y CHWJIMKAT-UOHBI M U3yYEHUE NMPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHHE C
MPOIYKIHMEN CUIIMKATHOM MPOMBIIUIEHHOCTH; PEIICHHE SKCIEPUMEHTANIBHBIX 3a7a4 IO
TeMe «BaxkHeillne HeMeTaTbl U UX COSAUHEHUS.

Mertamibl 1 UX COCAMHEHUS

OO6m1as xapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUM UX
noJiokeHus B llepunoanueckon cucreMe xumuueckux snemMeHToB /. 1. Menneneesa u
ctpoeHus atomoB. CTpoeHune MeTaioB. Merainuueckas CBSI3b U MeETaJUIMYeCKas
KpUCTaJUIMYECKass pemeTka. OJIEKTPOXUMHYECKHI Pl  HANpSHKEHUH METalljIoB.
@u3nyeckue U XMUMHUYECKUE CBOICTBA METAJLIOB (B3aUMOJEHUCTBUE C KHUCJIOPOAOM,
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BOJIOM, Kucjaotamu). *OO0mme crnocoObl mosrydeHuss MetaioB. [loHsITHE O KOppO3UU
METaJIJIOB, OCHOBHBIE CHOCOOBI 3aIUThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTYH,
JTIOPATIOMUHUHN, OpOH3a) ¥ MX IPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH . *

[[lenounble meTauibl: MoJokeHUE B Ilepuogmyeckod cHUCTEME XHUMHUYECKHX
aneMeHToB /1. 1. Meneneesa; crpoenue aroMoB. Haxoxxnenue B mpupone. Pusnyueckue
U XUMHYECKHUE CBOICTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUJIbI U TUIAPOKCHUIBI HATPHSI
u kanus. [IpumeHeHne menoYHbIX METAIUIOB U UX COEIMHEHU.

[I{esr0uyHO3EeMENBHBIE METAIUIBI MATHUM U KAJIBIIUI: TI0JIOKEeHHE B [leproanueckon
cucTeMe XuMu4decknx 31eMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXO0KJICHUE
B npupone. OU3MYECKUE U XMMHYECKHME CBOWCTBA MarHus M KaJblus. BaxHeimne
COCIMHEHUs Kaiblusa (OKCHI, TUAPOKCHUM, coyik). *IKEcTkocTh BOABI U CHOCOOBI €€
ycTpaHeHus. *

Amomununii: nonoxkenne B Ilepuoguyeckoil cucTeMe XUMHYECKUX SJIEMEHTOB
J. 1. MenneneeBa; CTpoeHUE aroma; HaxoxiaeHue B Ipupone. Dusznueckue u
XUMUYECKUE CBOWMCTBA allOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenne B Ilepuoguyeckoil cUCTEME XHUMHYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa; CTpOeHME aroMa; HaxoxaeHue B npupone. Duszudeckue u
XUMHUYECKHE CBOMCTBA jkelie3a (B3auMOJICHCTBUE C METAJJIaMU, KUCIIOTaMU U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) m xenmesa(Ill): cocras, cBoiicTBa u
*nonyyenue.*

XUMUYECKUI KCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3llaMi METaJJIOB U CIIJIaBOB, UX
(bU3MYEeCKUMU CBOMCTBAMHM; M3YYEHUE PE3YJbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO
HCIIOJb30BaHUE BUEOMATEPUAIIOB), OCOOCHHOCTEHN B3aUMOJIEHCTBUS OKCUAA KAJIBIIUS U
HaTpus ¢ BOJIOHM (BO3MOXKHO MCIOJIb30BAHKUE BUCOMATEPUATIOB); UCCIIEI0BAaHUE CBOMCTB
XKECTKOW BOJBI, Tpollecca TOPEHUsS Kejle3a B KUCIOpojAe (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB); MMPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIIM Ha MOHBI (MarHus,
Kanblus, amoMmuHus, 1uHkKa, skenesa(ll) m xenesa(Ill), meau(ll)); mabmonenue u
ONMCAaHUE TNPOILIECCOB OKpAIlMBaHUS IUIAMEHW HOHAMHM HATpUA, Kalusg M KaJbIUs
(BO3MOKHO HCIIOJB30BAaHUE BHJICOMATEPHANIOB); MCCIeAOBaHHEe aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA AIFOMUHUS U TUAPOKCUAA IMHKA; PEIICHUE SKCIIEPUMEHTAIbHbIX 33/1a4 110
Teme «BaxHelmme MeTauibl U UX COCIUHEHUS.

XuUMUS U OKpYXKarolas cpeaa

*HoBble maTepuaibl U TeXHOJOTMU. BemiecTBa u Martepualibl B MOBCEIHEBHOM
KU3HU YeJioBeKa. XUMHS W 3J0pOBbEe. be3omacHoe HCHoJIb30BaHUE BEIIECTB U
XUMHUYECKUX peakuuii B ObiTy. IlepBas mnomoiip 0OpH  XUMHUYECKHX OXKOTrax
1 oTpaBieHusIX. OCHOBBI IKOJOTMYECKON IPAMOTHOCTH. *

*XUMHUYECKOe 3arps3HEHUE OKpYyKaromed cpeabl (mpeaesibHas AOMycTUMas
koHuentpaius BemectB — [1JIK). Pons xumun B pemieHnn SK0JI0rH4ecKux mpoosiem. *

*IIpupoaHbie WCTOYHUKHA YTIJIEBOJIOPOJOB (YroJib, MPUPOIHBIN Ta3, HEDTh),
MPOIYKTHI X TIEPEPA0OTKHU, UX POJIb B OBITY ¥ TIPOMBIIIIEHHOCTH. *

XUMHYECKUI HKCIIEPUMEHT: M3yueHHE O00pa3I0B MaTepHaoOB (CTEKJIO, CIIJIaBBI
METaJUIOB, TTOJIUMEPHBIE MaTepUabl).*
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MexnpeaMeTHbIE CBS3U

Peanuzammst MEXIpPEIMETHBIX CBS3€H TNpH HM3yYCHWH XUMUU B 9 Kiacce
OCYIIIECTBJISICTCS Yepe3 UCITOIb30BaHNE KaK OOIINX €CTECTBCHHO-HAYYHBIX IIOHSTHH, TaK
U TIOHATHUH, SIBJISIONIMXCS CHUCTEMHBIMH JUIS OTJCIBHBIX IPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO611ue ecTeCTBEHHO-HAayYHBIC ITOHATHS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHsI,
aHaMM3, CHUHTE3, KilacCU(UKAIMI, TEePUOANIHOCTh, HAOIIOICHNE, HKCIICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICh, SBICHUE, MAPHUKOBBIA 3(PGEKT, TEXHOIOTHS,
MaTepHuabl.

duznka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTYyIPOBOIHUKH,
TUDJICKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSTHUE BEIECTBA,
ras, pacTBOp, PAaCTBOPUMOCTb, KPHUCTAUIMYECKas pemIéTKa, CIUIaBbl, (PU3HUYECKUE
BEJIMUMHBI, €IUHUIIBI H3MEPEHHUS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIHI,
Comnrie.

buonorus: dorocunTe3, AbIxaHue, Ouocdepa, 3KOCHUCTEMa, MHUHEpPaJIbHbBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTAaTeIbHbIC BEIISCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC MOPOABI, IOJIC3HBIC
HCKOTIaeMBbIE, TOTUIMBO, BOJIHBIC PECYPCHI.

TEMATHUYECKOE INTAHNPOBAHUE

8 KUIIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsl)
TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

Ne i/

Pa3nea 1. IleppoHayanbHble XUMHYECKHE NOHATHS

Tema 1. XuMusi — BakKHas 06J1aCTh
1.1 €CTeCTBO3HAHUA U NPAKTUYECKOH JesATe/IbHOCTU 5
) Ye/l0BeKa

Tema 2. BemecTBa

1 2 U XUMHUYECKHE peaKIIun 1 5
Hroro no paszneny 20
Paspen 2. BaxxHelIMe npeACTaBUTE/IU HEOPraHU4YeCKHX BelleCTB
2.1 Boszayx. Kucnopon. ITonsitue 06 okcugax
2.2 Bonopoa. Ilonsitue 0 KuCIIOTax U CONsX 8
73 Boga. PactBopsl. [lonsitue 06 5
) OCHOBAHHAX
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1
) COECIUHEHUI
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Hroro no paszneny 30

Pasznea 3. Ilepuoauueckuii 3axon u [lepuoauyeckas cucrema
xummnuyecknx 3jaemMenToB /. U. MenneneeBa. CTpoeHue aToMOB.
XumMuueckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE
peakuuun

Ilepnonnueckuit 3akoH u Ilepuonnueckas

3.1 cHCTeMa XUMHUYeCKuX snemMeHToB /. 1. 7
Menaene-eBa. CtpoeHue aToma

39 Xumuueckas cBsi3b. OKUCIUTEIBHO- g
' BOCCTaHOBHTEIILHBIC PEAKIINU

Hroro no pazneny 15
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KIIACC
No i/ HanmenoBanue pasaesioB 4 TeM Kosmmuectno
NporpaMMbI JacoB

Pa3znea 1. BeniecTBO U XUMHYECKHE PeaKIUuU

[ToBTOpenue u yrirybsieHre 3HaHUN

I OCHOBHBIX Pa3/IelioB Kypca 8 kiiacca >
12 OCHOBHUBIe 3aKOHOMEPHOCTH XMMUYECKHX 4
peaxuui
13 DNeKTpOTUTHYECKAs TUCCOIHAIIHSI. g
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
)1 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4
aneMeHTOB VIIA-rpynmsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6
COCIMHEHUS
OO11ast xapakTepUCTHKA XUMUYECKHX
23 aneMeHTOoB VA-rpynisl. A30T, pochop u ux 7

COCOIMHCHUA

OO61mas xapakTeprUCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriaepoa u 8
KPEMHUH U UX COECAMHEHUS

Hroro no paszneny 25
3.1 OO01me CBOMCTBAa METAJUIOB 4
3.2 Baxneiine MeTaJuibl U UX COSTUHEHUS 16

Hroro no pazneny 20

Pasznen 4. Xumus u okpyxamomas cpeaa
20

[okyMeHT co3aaH B anekTpoHHow copme. Ne 204 ot 23.10.2024. NcnonHuTtens: NonosaHos B.B.
Ctpanuua 20 n3 23. CtpaHuua cosgaHa: 23.10.2024 17:09

g SIEKTPOHHbIIA
¥ TATAPCTAH



4.1 ‘ BemectBa u Marepuraisl B ;KM3HU 4EJIOBEKA

Hroro no pazneny

PesepBHOe Bpemst

OBULIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68
21
[okyMeHT co3aaH B anekTpoHHow copme. Ne 204 ot 23.10.2024. NcnonHuTtens: NonosaHos B.B. B I/NEKTPOHHbBIA

CrpaHuua 21 3 23. CTpaHuua cosaaHa: 23.10.2024 17:09 =¥ TATAPCTAH



22

[okymeHT co3aaH B anekTpoHHon chopme. Ne 204 ot 23.10.2024. UcnonHuTens: MonosaHos B.B. 0 INEKTPOHHbIA
Ctpanuua 22 n3 23. CtpaHuua cosgara: 23.10.2024 17:09 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 204 ot 23.10.2024
MHnumnaTop cornacoBaHus: lonosaHoe B.B. dnpektop
CornacoBaHne nHnyuupoBaHo: 23.10.2024 17:11

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 ["onosaHoB B.B. A

23.10.2024 - 17:11

[okymeHT co3aaH B anekTpoHHon chopme. Ne 204 ot 23.10.2024. VcnonHuTens: MonosaHos B.B. N IIEKTPOHHbIA
Ctpanuua 23 n3 23. CtpaHuua co3gaHa: 23.10.2024 17:12 =¥ TATAPCTAH



