MYHMIMUIAJBHOE KA3EHHOE OBIIEOBPA3OBATEJBHOE YUYPEX/JIEHUE
«CPEJHAA OBIMEOBPA3OBATEJIBHAS IIKOJIA Ne2 I’ IMUTPUEBA»

JIMHUATPUEBCKOI'O PAMOHA KYPCKOM OBJIACTH

307500 KYPCKASI OBJIACTb r .JJMUATPHUEB, y.1. BOJTOJAPCKOI'O 1.37 Texa 8(47150)21495,22556
https://sh2-dmitriev-r38.gosweb.gosuslugi.ru , e-mail:school2_46 _018@mail.ru

PaccmoTpeno Ha 3acenaHumn [Ipunsito Ha 3acenanuun
MO yuwnTeneit ecTeCTBEHHOTO MeIarOrMIeCKOTO CornacoBaso:
LUKJIa, IPOTOKOJI COBETA LLIKOJIbI 3aM.aupexTopa no YP
No 01 ot 27 aBrycta 2025 rona  mpotokos Ne 01 H.C.Muxanesa
PykoBogurens MO ot 28 asrycra 2025 «01» cenTsi6ps 2025 rona
1.B.EmenbsHOBa roga
PABOYAS ITPOI'PAMMA

(ID 9437333)

VYTBep>KIEHO U BBEJIEHO B
neiicrBre mpukazoMNe256
ot 01 cenTs10ps 2025 rona
JupexTop IKOJIbIL:
T.®.bpycuibuesa

yueOHoro npeamera « XuMush» (yriy0JeHHbI YPOBEHbD)

JU1s1 oOyuaromuxcs 8 — 9 kimaccon

r. /Imutpues 2025


https://sh2-dmitriev-r38.gosweb.gosuslugi.ru/
mailto:school2_46_011@mail.ru

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUSI OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4EOHOMY TIPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBf3€H, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHYECKUX OPUEHTHUPOB, Pa3BUTUSI UHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPatOT POPMUPYEMBIE XUMUEN MPEACTABICHUS O MPEBPALCHUSIX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHne Xxumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyaroIuxcsi, uX oOmel u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CAaMOCTOSTENbHOW y4eOHOH JAESITEeNbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTAaBICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SBJISETCA KIIOUYEBBIM 3TAllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHbIe HamMpaBJICHUS B OOYYCHHH XUMHH OOECIEYMBAIOTCS CHEIM(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIMMHUCS CUCTEMBI TIEPBOHAYAIBHBIX MOHSATHNA XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalONIUX MpPEACTaBICHUNA OOIIe XuMUMU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ uszydeHuro. CojepKaHue CKIIQJbIBACTCS W3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KMHETUKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M 00JIACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIOJB30BaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOBR:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMMa ocCHOBHOro o00miero o0pa3oBaHHus MO XUMHUHU (YIIIyOJEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TMPAKTUYECKAs HAMPABIEHHOCTh OOYUCHUS] XUMHUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
npodecCUOHaNbHON OpUEHTALMY U HAIIPaBJICHO HA MPEJOCTABICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[Iporpamma 1o xumuu (yrayONn€HHBIM YpOBEHb) TNpelHa3HauYeHa IS
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpa3oBaTenbHble PYHKIUM XUMHUHU, U3Yy4aeMOl Ha yIJIyOJICHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IpeMETAa COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUSA IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PEaKLHM,
(OpMHpPOBAaHNU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPAXKAIOT HAIIPABIEHHOCTh 00YUYEHHs Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JJIsi TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KaOIIEro MUPa, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (QYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE Yy OOyYarONIMXCs HMHTEpeca K H3yUYCHHIO XUMHH U chepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHUX 3HAHWUW B JKM3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYyJNbTYpbl, HENPUATHE IEUCTBUN, NPUHOCALIIUX BpPEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrmy6nénnoe n3ydenue yaeOHOTO mpeaMera « XuMus» oTBoauTcs mo 102
yaca B 8 u 9 knaccax (3 yaca B Heziento), Bcero 204 vaca 3a 1Ba roga oOy4eHusl.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATperarHble
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciieHue. [IpencraBienuss 0 HaydyHOM MO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus c
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemecTtBa U XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHAsi Macca. MaccoBasi 40JiE XUMHYECKOTO 3JIEMEHTA B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUW. MonspHas Macca cmecH BelecTB. MosbHas J0Jist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peakifil. 3aKOH COXPAaHEHUsI MacChl BEILIECTB.



AtomMHO-MonekysipHass Tteopuss. JKuszHb M gesrensHocTh M.B. JlomoHOCOBa.
XWMHUYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUnid (COEAUHEHUS, Pa3I0KEHNUs,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SBJICHUI. 3HAKOMCTBO C
XUMHUYECKON TIOCYyZ0oM, C MpaBwiiaMu pabOThl B JIabOpaTopuv W MpHUEMaMU
oOpamenusi ¢ gabopaTopHbIM oOoOpymoBaHueM. V3ydeHnwme wu ommcanue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IJIaBIeHWE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHWE U KOHACHCAIUS BOJAbI) M XUMHUYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJECHCTBUE COJbI WIH
Mena C COJSHOM KHCIOTOM) siBieHud. O3HaKOMJIGHHE C OO0pas3llaMH BeIIeCTB
KoiauuecTBoM | Mmonb. HaOmiogeHue W onucaHue NPU3HAKOB IMPOTEKaHUS
XUMHYECKUX PeakUui (pa3yloKeHHE caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIIOTHI C
XJIOpUIOM Oapusi, MoOJydeHue u paznoxeHue ruapokcuna wmeau () npu
HarpeBaHWM, B3aUMOJIEUCTBUE keine3a ¢ pacTBopoMm conu meau (Il). M3yuenue
CocO0OB  pa3feneHus cmeced (C  MNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BbIIIapUBaHUE, TUCTUILISALUS, XpoMaTorpadus), IpoOBEI€HUE OYUCTKU TOBAPEHHON
conu. HabmoneHue u onucaHue OMNBITOB, WILIIOCTPUPYIOIIUX 3aKOH COXPaHEHMS
MAaccChl.

Baskneiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABorampo. MomsipHblii  00bEM  razoB. OTHOcUTENbHAs IUIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 110
U3BECTHOM OTHOCUTENbHOM MI0THOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IpHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. HaxoxxaeHnue kuciopona B
npupoze, puzndeckue U XUMUUECKHE CBOWCTBA (PEaKluy TOPEHUSI M OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoMy4YeHus: KUCI0poia B Ja00paTOpUu U NPOMBIIUIEHHOCTH. [loHsATHE O
karanuzarope. KpyroBopor kwucinopoga B mnpupoge. O30H — aIoTponHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YEHUE JJIS  IKUBBIX
OopraHu3MoB. Pa3pyiieHre 030HOBOTO CIO4.

TennoBort 3h(EKT XUMHUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
DK30- Y DHIOTEpMUYECKUE peakuuu. TorumBo. Mcnons30BaHue yriisi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonarue o mapHukoBoM 3pdexre.

Bonopox — smeMeHT M mpoctoe BeniecTBo. HaxoxzaeHue Boaopona B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nosryueHus. [lonarue o kucnorax u cossax. Mcnosnp3oBanue Bo1opoJa B KAYECTBE
TOIUIMBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTh TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIUKaToOpax. KpyroBopoT BoAbl B MOPUPOJE. 3arps3HEHUE MIPUPOIHBIX BOJI.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucior. MexayHapoaHass HOMEHKJIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BAXKHEHIIINX KUCTIOT.

OcunoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KUCJIOTaMH U COJISIMU) U CHOcoObI moiydeHus. HepacTBopuMbie OCHOBaHUs, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJIyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomyuenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPCHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

NOJIy4eHHe, cOoOMpaHue, pacrno3HABAHME W H3YyYEHHUE CBOICTB BOJIOpOAA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMOJIEUCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIBLIUEM );

OIpPEJIETIEHHE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIbIO NHANKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencTBusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIMN HEUTpaJIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KHCJIOT U IEJIOYEH;

pelIeHHE OKCIIEPUMEHTANBHBIX 337a4 1o Teme «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkoH u Ilepmoamueckasi cucreMa XHMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (ceMencTBax) CXOJHBIX AJIEMEHTOB: LIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepnoguueckas cucrema xumuueckux osnemeHtoB JI. WM. Menneneena.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTab. DHEPreTUYEeCKHUEe YpPOBHU U MOTYyPOBHU
atoma: S-, p-, d-opOuramu. DEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DPU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsl 3jaeMenTa. CTpoeHUe 3IEKTPOHHBIX 000JI04YEeK aTOMOB
nepBbIx 20 xumMuueckux 3neMeHToB [lepuognueckoi cucremnl [1. . Menneneena:
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pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB MO TpyllaM U IEpUOIAM.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [leproaudeckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPUIATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XMMHYECKOW CBS3U: KOBAJICHTHAs IIOJSIpHAs CBS3b, KOBAJCHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBA3b. MexaHM3Mbl 00pa30BaHUsl KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucneHusa. OrnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHOBKa B HUX KOA((DUIIMEHTOB METOIOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHNUE  OIBITOB, WUIIOCTPUPYIOLIUX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHUs, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTAEIBHBIX €CTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
Ha0JI0/ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,
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CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPABIX (KPUCTAJUIMYECKHX) TEI, dJICKTPUICCKHUIA
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuomnorust: TexHocdepa, TPOU3BOJCTBO, XUMUIECKHE TEXHOJIOTHH, CHIPbE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOMTanel aToMOB MaybiX MepuoioB. OcoOeHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUECKOW CBSI3U: HMOHHAs, KOBaJICHTHas (HEmoJsipHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunbl KpUCTALTMYECKUX PEIIETOK — aTOMHAs, HOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccudukanys XUMUYECKUX pPEaKIUi MO pa3IMyHbIM IMpU3HAKaM (MO0 YUCITy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DNeMeHTbl XMMHYECKOM TEPMOJMHAMUKHU. OHEpPreTMKa XUMHUYECKHUX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.
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[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKUMH. DHEPrus aKTUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XMMHYECKOTO paBHOBecHUS. DaKTOphI, BIMSIOIIKME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOTO OajlaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HEdNEKTponuThl. KaTWOHBI, aHWOHBI. MexaHu3M AUCCOIMAlMA BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanv. KauecTtBeHHbIE peakliii Ha HOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HEeMeTaJUIoB (rpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHUs);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIUN OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIEJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WLUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKLIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);
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MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
OIIPEJENICHHS XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHEe OKCIEPUMEHTABHBIX 3a7ad 1o TemaMm: «OKHCIUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKHUCIUTETBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
NpuMeHeHue. JlelcTBUE XJopa M XJIOPOBOJOPOAA Ha OpPraHW3M YEJOBEKa.
Baxueimme xnopuabl HW  HMX  HaxoxkiaeHue B npupoae. llonatue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJUIOTPOIIHBIE MOJM(DHUKALMK KHUCIOPOJa U Cepbl. XUMUUYECKHE CBOMCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCUIOB. CepHHCTas KUCIOTa U €€ COJIU.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
IpeacTaBUTeNs Kiacca Kuciaor u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOMl KucnoThl. [IpeacTaBieHns 0 XUMUYECKOM MPOU3BOJCTBE U CBSI3AHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHl U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiab(puTt-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCMHEHUSIMHU Cepbl (KUCIOTHbBIE IOXAM, 3arps3HEHHE BO3/AyXa), CIOCOOBI €ro
NpeAoTBPAICHUSI.
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OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJllIaMH, BOJOPOAOM, KuciopoaoM). KpyrosopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHus. Conu aMMOHHUA, MX (U3MYECKUE U XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaoTta. A30THast KUCJIOTa, €€ MoJydeHue, (GU3NIecKue 1 XUMHUYECKHE
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HCHHE OKPYXKAIOMEH Cpeibl
COCIMHEHHUSIMH a30Ta (KUCJIOTHBIC JOXKIW, 3arps3HEHHE BO3/AyXa, IMOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCIIOPOJIOM, TaJIOTeHaMH, KOHIIEHTPUPOBAHHBIMU a30THOW M CEPHOU KUCIOTaMH).
Oxcuasl docdopa (I, V), dochopnas kuciora, Gu3MYecKUe U XUMHUUYECKHUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsiTue 0  MHHEpalmbHBIX  yAOOpeHHsiX. A3oTHble, (GochopHbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYrnepoa, amnorponssie Mogudpukanuu (rpadur, anmas, ¢ymnepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBME C MeTa/llaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux GU3NYeCKue U XMMHUYECKUE CBOMCTBA, JCHCTBHE HA KUBbHIE
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rHApOKapOOHaThl, WX cBoWcTBa. KadecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.
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[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja: yriieBoJOpOAbl (METaH, 3TaH, 3TWJIEH, al€TUJIEH), 3TaHOJ, TJIULEPHH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M HX pOJIM B JKA3HU 4YeJIOBEeKa. EAMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Pons kpemuus B nipupoe u texuuke. Okeup kpemuus (1V), kpemMHHeBast KHCIOTa,
CHJIMKATHI: (DU3UYCCKHE M XUMUYECKHUE CBOMCTBA, MOJTYYCHUE W MPUMEHEHUE B
OBITY M MPOMBIIUICHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepualibl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENIbHBIX MATEPUAIIOB B OBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMy Cepbl U €€ MPUPOIHBIX COCTUHEHUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
WMOHBI ¥ HAOJIIOZIEHUE TTPU3HAKOB MX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

MOJIy4eHHe, coOMpaHue, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUuE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;
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O3HAKOMIJIEHHE C MOJENISIMU KPHUCTAJUIMYECKUX PEUIETOK anmMasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBE/ICHHE KAuye€CTBEHHBIX PpEAaKIUi Ha KapOOHAT- W CHUJIMKAT-HUOHBI W
W3Y4YCHHE PU3HAKOB UX IPOTECKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

peleHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaJulbl U UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJuInYecKasi KpucTauimueckas penieTka (IpUMUTUBHASL KyOudeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOudeckas, rpaHEEHTPUPOBAHHAS KyOuueckas,
reKCaroHaJibHasl IJIOTHOYIAKOBaHHas). 3aBHCHUMOCTb (PU3MYECKUX CBOWCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
crioco0oB moJiydyeHuss MeTamwioB. lloHATHE O KOpPpO3UMM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHUUYECKHUX
anemeHToB /. . MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHE B IPHUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHre MenoYHbIX METAIIIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3emenpHble METAUIBl MarHud W KaJdbLUMM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxkHelmume coelUHEHUs KaiblMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOoCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.
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AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHE CBOICTBa amOMUHUA. AMPOTEpHBIE CBOMCTBA OKCHUIA U THAPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. fIBJIEHUE «IIPOBaJIay AJIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHEHHSX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COEJIMHEHUU (Ha MPUMEPE COCNMHEHHH XpoMma).
IlepBoHayYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCHUIAaX, THMIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHk: cTpoeHue aToma, CTENEeHb OKUCIICHUS. XapaKTepUCTHKA PU3UUECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crpoeHue aroma, creneHH okucieHus. Haxoxzaenue B mpupoze.
du3nyecKkre 1 XMMAYECKHE CBOMCTBA JKelle3a, IpUMeHeHne. buonornueckas posb
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJIOrM4ecKue MpoosIeMbl, CBSI3aHHBIE ¢ METAJLTYPTUYECKUMU IPOU3BOACTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YECHUE B3aWMOJECUCTBUS METAJUIOB C BOJOM, C pPacTBOpaMU COJEH U
KHUCJIOT, UCCJIEAOBAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOICTB KapOOHATOB U TUAPOKApOOHATOB KaJbIUs, )KECTKON BOJIBI;

MU3YYEHHE NPOLIECCOB IIOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOJICTB,;
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M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), menu (2-+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KIS,

uccienoBanre aM(pOTEepHBIX CBOMCTB TMAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COECTUHEHUSD).

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEILIECTBA U MaTepuasbl, 00JACTU MX MpPUMEHEHHUs. be3omacHoe HCMOJIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBble MaTepualibl U TEXHOJIOTUU. [ [pUHIIUIIBI «3€JIEHON XUMHUW.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXAIOIEH cpe/ibl. DKOJOTUYECKUE TTPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpasliaMu MaTepualioB (CTEKJO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepuabl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Teprnonnueckuit 3akoH U [leproanueckas cucteMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XAMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTATUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JIUYHBIX YCIOBHUSIX Ha OCHOBE TMPEACTABICHUA XUMHYECKOW KUHETUKH U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.
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CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIE TOHATHS: SIBICHHE (TpoIecc), HayYHbIN (PakT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®dusuka: BEMIECTBO, TeO, (U3UYECKUE BEIUUYUHBI, €IUHUIIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIHOAKTUBHOCTD, alb(da-, OeTa- U raMMa-u3ayueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpAJIbHbIC yIOOPEHUsI, MHUKPOAJIEMEHThI, MAaKpPOAJIEMEHThI, MUTATEIIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.
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TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAJUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMUA U TYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUsS, CaMOPAa3BUTHUA M  COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WTUBHBIX I[IEHHOCTHBIX OpUEHTAUM W
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HCTOPHUYECKOMY HACIEIUI0, MOHHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH KOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM IESITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJISI Pa3BUTHUSL KaXIOr0 4YEIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;
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MO3HABaTENbHAsI MOTHBALUSI M MHTEpPEC K OOYYEHHIO, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIICI0BATEIHCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAaINpaBJCHUS W YPOBHS JaJIbHEHIIETro
oOyueHus;

4) BOCIUTAHUA KYJbTYPbI 3/10POBbSI:

OCO3HAHUE IIEHHOCTH KHU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3/IOPOBBIA 00pa3 >KU3HU, OCO3HAHWE TMOCICACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallieHuu ¢
XUMUYECKUMU BEILIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYyaIIUSX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMUpOBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYIOBON JEATEIIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATEIBCKOM NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBSI3aHHBIM C XMMHUEH, B TOM YHCIIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
cdepe;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

OCO3HAaHHE HEOOXOIUMOCTH OTHOIICHHS K MIPUPOJIE KaK UICTOYHUKY KU3HU HA
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS AKOJOTMYECKON KYJIbTYpbl: TMPUOOPETEHUE ONBITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKpYXalolel cpeapl; OCO3HAHWE TIJI00aTbHOTO XapakTepa HSKOJOTUYECKUX
npo0eM U TMyTel UX PEelIeHUs; CIIOCOOHOCTh MPUMEHSTHh 3HAHUS, MOTy4aeMbIe
NpU U3YYCHUU XHUMHH, JJIS PEUICHUs 3a/1ad, CBA3AHHBIX C OKPYXKaIOIIeH cpeoi;
AKTUBHOE HENPUATUE JACUCTBHUM, IPUHOCAIIMX BPEN OKPYXKAIOLIEH CpenE;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHWHA U TIOTPEOUTENS B YCIOBHUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLMAIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOHN JeATETbHOCTH IKOJOTUUECKON HAIIPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHbIE Pe3yJbTaThl O00yUYaIOIIUXCs, OCBOMBIIMX NPOTPaMMy IO
XHMHH OCHOBHOT'O 00IIIero oOpa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEXKIUCIUIUTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPasKarOIINX
MaTepHuallbHOEC €JIMHCTBO MHpa MW TMPOIECC MO3HAaHMUS (BEIIECTBO, CBOMCTBO,
DHEPTHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPCHHE, UCCIICA0OBaHNE, SKCIICPUMEHT U JIPYTHE);
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OBJIAJICHUC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I I[CﬁCTBHHMH (HOBHaBaTeHBHBIMI/I,

KOMMYHHUKATUBHBIMH,  PETYJSATUBHBIMH),  BaXHBIMM  JJIs  TIOBBIIICHUSA
3¢ (HEKTUBHOCTH OCBOCHHS COJEpXaHUS Yy4deOHOro mpeamera, (GopmMupoBaHUS
KOMIIETEHIIMH, a  TakKe  MNPOCKTHO-HCCIENOBATEIbCKOW  ACSITEIbHOCTH

0Oy4Jaronnxcs B Kypce XuMUU;
CIIOCOOHOCTh WX HCIIOJIB30BaTh B Y4eOHOM, MO3HABATEIHLHOM M COIUATIBLHOM
MPAKTHUKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Ba3oBble Jjornueckue a1eiicTBUA:

YMEHUS HCIOJIb30BATh IPHUEMBI JIOTUYECKOIO MBIIIICHUS IIPU OCBOCHUH
3HAHMI: PACKPBIBATH CMBIC] XUMHUYECKUX MOHITHI (BBIAEIATh UX CYLECTBEHHbIE
IPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMHU MOHATUSIMU); aHAJIU3UPOBATh,
CpaBHUBaTh, 0000mIaTh, BHIOMpPAaTh OCHOBAaHUA JJs KIACCUPUKALUHU U
CUCTEMATU3ALNH XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIUil; YCTaHABIIMBATh
IPUYUHHO-CJIEICTBEHHBIE CBSI3UM MEXAY OOBEKTaMH M3y4Y€HUsS; CTPOUTh
JIOTUYECKUE PACCYXKACHUS (MHOYKTUBHBIE, JEAYKTUBHBIE, IO aHAJOTUH);
npeajiaraTh KpUTEPUU U BBIABISITH OOLIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
U3y4aeMBbIX IPOLECCaX U SBJICHUAX; MPOBOANTH BBIBOJABI U 3aKIIFOUYCHHUSI; YMEHUS
OPUMEHATh B IPOLIECCE MO3HAHUSA TOHATUS (TPEAMETHBIE U METANpPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMBIE B XUMUH, IIPE0OPa30BHIBATH
MOJICJIbHBIE MPEACTaBICHUS — XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHUYECKOW PEaKIMU — MPHU PELICHUU Y4eOHBIX 3aay; C
Y4ETOM OTHUX MOJEIBHBIX IIPEACTABICHUM  XapaKTEPU30BAThb H3ydaeMble
XUMHUUYECKHUE BEIIECTBA U XUMUUYECKUE PEAKIIUH.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeIIEeCTB M SIBJICHUM):

YMEHHSI NPUMEHATh METOABl HAYYHOTO ITO3HAHUS BEIIECTB M SIBJICHUM Ha
AMIIMPUYECKOM M TEOPETUYECKOM YPOBHSX B Y4eOHOM IO3HaBaTeIbHOW U
IIPOEKTHO-UCCIIEI0OBATEILCKOMN AEATEIBHOCTH;

YMEHHS HCIOJb30BaTh MOCTABJIEHHBIE BOMNPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS U CAMOCTOSATENIbHO CTAaBUTh BOMPOCHI; aHAJTU3UPOBAThH (PAKThI, BHISBISATH
u (opmynupoBaTh MpoOsieMy, ONpeAeNsATh Ledb W 3aJayd, COOTBETCTBYIOIIME
pelIeHunto MPoOIeMbl; MpeaIaraTh ONUCcaTeIbHYI0 WM 00bICHUTENBHYIO THIIOTE3Y
U OCYLIECTBJIATH €€ MPOBEPKY; YMEHHUS IMPOBOAUTH H3MEPEHHUS HEO0OXOIUMBIX
apamMeTpoB, BBIUHUCICHUSA, MOJEIUPOBAHUE, HAOMIOACHUS M SKCHEPUMEHTHI
(peanpHble W MBICICHHBIE), CAMOCTOSITEILHO MPOTHO3UPOBATh PE3YJbTATHI,
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dbopmynrpoBaTh 0000IIEHNUS W BBIBOABI MO PE3ybTaTaM IMPOBEICHHOTO OIIBITA,
WCCJIEIOBAHUS, COCTABJIATh OTUET O MPOJIEIAHHON padoTe;
Pabora ¢ unopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMALUU (HAy4HO-
HOMYJISIpHAsl JUTEepaTypa XHMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBbIE IOcoOus,
pecypcsl MHTepHEeTa); aHaMM3UpOBaTh HHPOPMAIUIO U KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
UHPOpPMAIMIO, 3HAYUMYIO JJIs pEIICHUs y4eOHOW 3akauu; yMEHHs NPUMEHSTh
pa3auuHble METOAbl M (OpMYyJIUpPOBaTH 3alpochl IMpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CUCTEMBI; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJbHYIO (OPMY NPEACTABICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaOJIMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPEICTBA pabOTHI C
XUMUYECKON uH(pOpMaIMel; NPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJibl, aOOpeBUaTypbl, HOMEHKIIATYPY,
UCIIOJI30BaTh U IMPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUHN):

MPEACTABIATh TMOJYUYEHHBIC PE3yJIbTaThl MO3HABATEIBLHON JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTyHaTh C MPE3CHTAIUCH
pE3yJIbTATOB BBHITIOJIHEHUS] XUMHUYECKOTO OJKCIEpUMEHTa (MCCIIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON pabOThI, yueOHOTO MPOEKTA); B XOJ€ Juajiora u
(W1M) TUCKYCCHUM 3a/1aBaTh BOMPOCHI MO 00CYX IaeMOM TeMe U BbICKA3bIBaTh UJICH,
bopMyIUpPOBATH CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJHEHUS MPEISI0KEHHOMN
3aJ1ayi.

2) ymeHus yueOHOTO COTpYAHHYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJib, PACIPENETsATh 3adaudl MEXTY
YJICHAMH TPYNIBI, BBIIOJHATh CBOIO YacTh pPAOOThI, KOOPAMHUPOBATH CBOH
JEUCTBUS C JACUCTBUSMU JPYTUX WICHOB KOMAHbI, OMPEACISATh KPUTEPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME TPOOIEeMbl Ha
OCHOBE ydeTa OOIWX HMHTEPECOB M COTJIACOBAHUS TO3MIMH, y4acTBOBATh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS
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OBnaZieHWE YHUBEPCAJIbHBIMU YYEOHBIMH PETrYJISTUBHBIMU JEHCTBUAMHU
BKJIFOYAET Pa3BUTHUE CaMOOPIraHMU3alMM, CAMOKOHTPOJS, CaMOKOPPEKIMH, B TOM
quce:

YMEHUs peunath y4eOHble M HCCIIEIOBATENIbCKUE 33/1a4l: CaMOCTOSATEIbHO
BBIOMPATH CIIOCOO pelIeHHs] yueOHOM 3a/1aun (CpaBHUBATH HECKOJBKO BapHUAHTOB
pelieHus, BbIOMpaTh Hauboee MOAXOAAIIUMH C YYETOM CaMOCTOATEIbHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOW WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pE3yJlbTaToOB
dbopMynupoBaTh 000OIIEHNUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBIIATH CAMOKOHTPOJIb JI€ATEIIBHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEIIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO XUMUU OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJepkKaTeabHOE
AOpO C MPEAMETHBIMU pe3yjibTaTaMHu 0a30BOrO YPOBHS, COIJIACOBAHbI MEXKIY
co0Oi, YTO TO3BOJIIET PEAINU30BHIBATH YIIyOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIbHBIX KJAcCOB, TaK M B paMKax peaju3alld WHIUBHUIYaIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3YsI CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBepiieHHH pealn3alMy NPOTPaMMBbl YIUIYOJIEHHOTO YpPOBHS
oOyJaroluecs: CMOTYT JeTajbHee OCBOMTb MaTepHall, OBJIAJETh PaCIIMPEHHBIM
KPYroM MOHSTHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIKOYAKOT: OCBOECHHE OOYUYaIOIIMMKCS HAayYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUuyYecKux s NpeIMETHON
obnactu «XUMHS»; OCHOBbl HAyYHOTO MBILIUICHUS; BHUABI JEATEIBHOCTH I10
NOJyYEHUIO HOBOTO 3HAHMS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHbIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEHUIHOrO OOYYEHMsS Ha CIEAYIOLEM YpOBHE
oOpa3zoBaHusl.

K xoHmy oOyuenuss ¢ 8 kaacce y oOyuwaromierocss OyayT copMHUpOBaHbBI
CIIEIYIONTUE TIPSAMETHBIC PE3yNbTaThl H3YYEHUS XUMHUHW Ha YTIyOJIEHHBIM
YPOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMUUYECKUX TIOHSATHUH: aToM, MOJEKYJa,
XUMUYECKUNA DJIEMEHT, METajll, HEMEeTall, ajuIOTPOMHs, IPOCTOE BEIIECTBO,
CJIO)KHO€ BENIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJIHAS), BaJIEHTHOCTD,
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OTHOCHUTEJIbHAS ATOMHAsi W MOJIEKYJSIpHAss Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIDHAsE Macca, MaccoBas [JOJS XHMHMYECKOIO DJJIEMEHTa B COECIWHEHWH,
MOJIIPHBIA 00BbEM, OTHOCUTEIbHAS MJIOTHOCTh T'a30B, OKCHUJI, KUCJIOTa, OCHOBAHUE,
cojib, amMOTepHbI OKcHua, amM(pOTEPHBIA THUIPOKCHA, XHMHYECKash peaKIus,
KJaccu(ukanus peakiuii: peakiiii COCIMHEHUS, PEaKI[UU Pa3I0KEeHUsI, PeaKIuu
3aMEIICHHS, PeaKIu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKINM; TEIUIOBOU
3¢ deKT peakiuu; Sapo aToMa, dJICKTPOHHBIA CIIOH aroma, aTOMHas OpOWTalb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, HMOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJiA BEIIECTBA
(mponeHTHAs KOHILIEHTpaIMsl) B pacTBOpE, MOJIApHAs KOHILIEHTpAIUsl BEIEeCTBA B
pacTBOpe; JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIEHUS, OKHUCIHUTEIH W
BOCCTAHOBUTEIH, OKHCJICHHE 151 BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METOJ] 3JIEKTPOHHOr0 OanaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b  OCHOBHBIX XUMHUYECKUX IIOHATHH U
MIPUMEHSITBH 3TU NOHATHUA NPU ONMCAHUY BEIIECTB U UX NPEBPALLICHUM;

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJIEHUS (POPMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

OIpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHMUSX,
CTEIIEHb OKUCJIEHHS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPHUHAJIEKHOCTD
BEILECTB K ONPEAECICHHOMY KJIACCy CO€IMHEHUM 10 (hopMysaM, BUIbl XUMUYECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COEIMHEHUSX;

pPAacKpbIBaTh CMBICJI 3aKOHOB COXPAHEHMs MACChl BEILECTB, ITIOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOPHH, 3aKOHA ABOTaJpo M €ro CIEACTBUM, MPEACTABICHUN O HAyYHBIX METOAAX
IIO3HAHUSA, B TOM YHUCJIE DJKCIIEPUMEHTAJIBHBIX M TEOPETUYECKUX METOAAX
MCCIIEIOBAHUSI BELIECTB U U3YUECHUSI XUMUUYECKUX PEAKLINN;

JEMOHCTPUPOBATh ITOHUMAHUE IMEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JJIEMEHTOB OT UX I10J10keHus B [leproanueckoit cucreme:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmueckoit
CUCTEMBl XMMHYECKUX AJIEMEHTOB: pa3audarh MOHATUS «TyaBHas moArpynna (A-
rpynna)» u «nobdounas noarpymnmna (b-rpynmna)», «Mansie nepuoab» U «OoJbIINe
IIEPUOABDY;

COOTHOCUTH 0003Ha4YeHMsI, KOTOpble UMeroTcss B Tabnuue «llepuoanueckas
cucreMa xuMmudeckux oneMeHtoB J[. WM. MenaeneeBa», C€  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB W 3apsi
sapa, o0lIee YUCIIO JEKTPOHOB U PACIPEICIICHNE UX MO SJIEKTPOHHBIM CIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdyeMeHTa B llepuommyeckoil cucreme cC
pacrpenerneHueM JJIEKTPOHOB 110 JHEPreTUYECKUM YPOBHSAM, IOAYPOBHAM U
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;
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KJIacCU(UIMPOBATh XWUMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMUYECKUE PEAKINH (10 YUCITY U COCTaBY yUaCTBYIOIINX B PEAKIIMH BEIIECTB, IO
TeroBoMy 3G (heKTy);

XapakTepu3oBaTh (ONUCHIBAaTh) (U3MYECKHE U XHMHYECKHE CBOMCTBa
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IIHEe XUMUYECKUE
CBOMCTBa OKCHJOB, KHCJOT, OCHOBAaHHH W COJIEH, TEHETHYECKYIO CBSI3b MEXIY
HUMHU, TIOATBEPXKIAs MPUMEpPaMU MOJEKYISIPHBIX YPaBHEHHH COOTBETCTBYIOIIHX
XUMUYECKUX PEaKIIi;

OMKCHIBATH POJIb KUCIOPO/A, BOJOPOAA U BOJBI B MPUPOJIHBIX IMpoIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE HCTIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUSA, BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX MPEBpAICHUN B
Pa3IUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JIOJI0 XUMHUYECKOTO AJIEMEHTa B COCMHEHUH,
MAacCOBYIO JIOJIF0 XHMHYECKOTO dJeMEHTa Mo (GopMylie COCTUHEHHS, HAXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBOpe, MTPOBOIUTH PACUETHI IO YPABHEHUSAM XUMUYCCKON pEaKITny;

MIPUMEHSATH OCHOBHBIE OIEPAIlUU MBICITUTEIHFHOU JCATEIHPHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IICHNE, CUCTeMaTH3aI|I0, KIIacCU(UKAIIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢W — I M3YyYCeHHUs] CBOWCTB BENIECTB U
XUMUYECKUX PEAKIINi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIOACHHUE,
U3MEpCHHUE, MOJACIUPOBAHUE, SKCIEPUMEHT (peanbHBIA W MBICICHHBIA) — A
OCBOEHUS Y4EOHOTO COJIEPIKAHUS;

pacKpbIBaTh  CYIIHOCTh TPOIIECCOB OKHUCIEHHWS U  BOCCTAHOBIICHUA,
COCTABJISITh YPaBHEHUS TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKITUI
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHABJIMBATh CBS3UW MEXKIYy pealbHO HAOMI0IaeMbBIMH XHUMHYECKUMHU
SIBJICHUSIMU ¥ TIPOIIECCAMH, TTPOMCXOISIIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUSI CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
WCITOJIb30BAaHUN XUMHUYECKOH TIOCYIbl M OOOpyJOBaHHWS, a TakkKe IMpaBHiia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMH BBITTOJTHCHHUS
7a00paTOPHBIX OIBITOB U TMPAKTUYECKUX PaOO0T MO TMOJTYYEHUI0O W COOHMPAHUIO
ra3000pa3HbIX BemIeCTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHONM  MAacCOBOM  JOJIEM  PACTBOPEHHOIO  BEIIECTBA, PEUICHUIO
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AKCHEPUMEHTANbHBIX 3a7a4 10 TemMe «OCHOBHBIE KIJIACChl HEOPraHUYECKUX
COCIIMHECHUIY,

JIEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHUMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMEeHHUsI 6e30MacHOro oOpalieHus: ¢ BElleCTBAMH, HUCIOIb3YEMbIMU
B MOBCEIHEBHOM >KM3HU, a TaK)K€ 3HAHME MPABUII MIOBEICHUS B LIETSAX COEPEKEHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuyaromierocs OyayT copMHUpOBaHBI
CIICYIOIE TPEIMETHbIC pe3ydbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN DIIEMEHT,
aTOM, MOJIEKyJa, HOH, KAaTHOH, AaHWOH, »JJEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHCIICHUSI, XUMUYECKasi peaKiusi, TeraoBoi 3(PheKT peakiuu, MoJb, MOJISIPHBIN
00bEM, pacTBOp;

AIEKTPOJIUTBI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS TUCCOLMAINS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE PpPEaAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIIMM, OKHUCIUTENIb, BOCCTAHOBUTEIIb,
OKHCJICHUE U BOCCTAHOBJICHUE, DJIEKTPOJIM3, aJIOTpomnus, amMpOTEpPHOCTH,
XUMUYECKasi CBSA3b (KOBAJEHTHAs, MOHHAS, METAJUINYECKasi), MEXKMOJICKYJISIPHbBIC
B3aUMOJICUCTBUS (BOJOpPO/AHAST CBsi3b, cuibl Ban-nep-Baanbca), KoMmruiekcHbIE
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAS KyOuueckas, 00bEMHO-
LIEHTPUPOBAHHAS KyOuueckas, rPaHELICHTPUPOBAHHAS KyOuueckas,
reKcaroHajbHasl TJIOTHOYIAKOBAaHHAsS), KOPPO3Usl METAJJIOB, CIUIABBI, CKOPOCTH
XUMHUUYECKON peaKkuu, KaTalnu3, XUMUYECKOE PAaBHOBECHUE, PJIEMEHThl XUMUYECKON
TEPMOJUHAMUKHN KaK OJHOW U3 TEOPETUUECKUX OCHOB xumuu; [1/1K;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHATUM U
MPUMEHSIThH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BaJEHTHOCTh U CTENEHb OKUCICHHS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOIO COCTaBa, MPUHAIICKHOCTh BEHIECTB K OMPEAECIECHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHAbl XUMHYECKOW CBS3M (KOBAJICHTHOM,
MOHHOM, METAJNIMYECKOW) B HEOPraHMYECKHUX COEAUHEHHUSIX, 3aps]l HOHA IO
XUMUYECKON (hopmysie, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menaeneea wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE:
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ONMMCHIBATh W XapaKTepu3oBaTh TaOmuuHyio ¢opmy Ilepuogmaeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MNOHATUS «A-Tpynmna» u «b-
rpyInay, «Majble IEPUOAbI» U «OOJbIINE IEPUOABDY;

OOBSICHATH CBSI3b TIOJIOKEHMS dJieMeHTa B Ilepuoauyeckoit cucreme ¢
pacupeneaeHueM DJICKTPOHOB II0 JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIJICISATh OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB M MX
COCTMHEHUN (KUCIIOTHO-OCHOBHBIX W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB Y THAPOKCHJOB) B MpeJeiax MalblX MEPHOJIOB U TJIABHBIX MOJTPYII C
Y4YETOM CTPOCHMS UX ATOMOB;

PacCKpbIBaTh CMBICI TEOPHUH AJIEKTPOJIUTHUECKON TUCCOoIUaIng, 3akoHa ['ecca
U ero CIEJICTBUM, 3aKOHa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUSs
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HaNOpaBJICHUS CMEMIEHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT Pa3JIMYHBIX (DAKTOPOB;

KJIacCCU(UIIMPOBATh XHUMHYECKUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMHUUYECKHE peakIuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TeII0BOMY 3(P¢deKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HU3MEHEHUIO
CTENEHEH OKUCIECHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTaau3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUUYECKHE CBOICTBAa BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXkAash 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIPDHBIX M HMOHHBIX  YPaBHEHHU  COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBIISAITh YPABHEHUS: SJIEKTPOJIUTHUUECKON AUCCOMALINH KUCIIOT, HIEI04Yen
U COJIeH; TOJHBIE W COKpAIlEHHbIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
peakiui, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYHIHOCTh MPOLIECCOB THAPOIU3a COJIE  MOCPEACTBOM
COCTaBJICHUSI KPATKUX HOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiuii, CYIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMl  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

MPEACKA3bIBATh XapaKTep CPe/bl B BOJHBIX PACTBOPAX COJNEH;

XapakTepu3oBaTh (OMUCHIBaTh) (DUBUYECKME U XHMMHYECKHE CBOMCTBA
MPOCTBIX BEIIECTB (KUCIOPO, 030H, rpaduT, aiMa3, KpeMHUH, 60p, a30T, hocdop,
cepa, XJop, HATPUM, KaJlui, MarHuu, KaJbLUM, AJIFOMUHUH, KEIE30, MElb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMH CJIOKHBIX BEIIECTB, B TOM YHUCJI€ HMX BOIHBIX
pacTBOpOB (aMMHaK, XJIOPOBOJIOPOJI, cepoBomopon, okcuabl yriaepoaa (I, 1V),
kpemuaus (1V), asora (I, I, I, IV, V) u docdhopa (I, V), cepsr (IV, VI),
CepHHUCTas, cepHas, a3oTHas, ¢ochopHas, yrojbHas, KPEMHHUEBas KHUCIOTHI,
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okcuabl U ruapokcuabl MetamwioB |A—IIA-rpynmn, amomunus, meau (1), nuHka,
xenesa (I u 111));

MOSICHATh COCTaB, OTACIBHBIE CIIOCOOBI TMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEIECTB (KUCIOPOJCOAEpKAIINE KUCIOThl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHCJIOTHI M uX coiu, rajoreHuanl kpemuus (IV) u docdopa (11l u V), okcua u
ruapokcust xpoma (111), mepmanranar kanus;

OTKCHIBATh POJIb BAXKHEUIINX M3YYaeMbIX BEIIECTB B MPUPOTHBIX MpOIECccaXx,
BIIUSIHUE HA UBbIE OPTraHU3Mbl, IPUMEHEHHE B PA3IMYHBIX OTPACIISIX IKOHOMHKH,
UCITIOJIb30BAHUE JJI CO3/IaHUsI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTUIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIECTB, PACIIO3HABATH OIBITHBIM IyTEM COJAEp)KAIMECcs B BOAHBIX PacTBOpax
WOHBL: XJIOpUA-, OpoMua-, UoAuA-, cyiabdar-, ¢docdar-, kapOboHaT-, CHIMKAT-,
cynbdut-, cynbPua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-UOHBI, KATHOHBI
aMMOHUSI, MarHusi, KaJblus, alIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
IIUHKA,

OOBSICHATH M MPOTHO3UPOBATH CBOMCTBA BAKHEHIIMX M3y4aeMbIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT
UX CBOMCTB, BO3MOKHOCTb MPOTEKAHUsI XUMUYECKUX MPEBPAILEHUIN B Pa3IMYHBIX
YCIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMHYECKOM KHHETUKU U
TEPMOIMHAMHUKH;

BBIUUCIISTh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (opMyJie COEAMHEHHUS, MacCOBYIO
JIOJII0 BEIIECTBA B PAcTBOpPE, MOJBHYIO JIONI0 XUMHYECKOIO »JJEMEHTa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpAlLMI0O BEUIECTBA B pacTBOpPE, HAXOIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJNUTH PAcUEThl IO YPAaBHEHUSIM XUMHYECKHX PEAKIMA C Y4ETOM HEeAOCTaTKa
OJTHOTO U3 PEareHTOB, MPAKTUYECKOTO BbIXOAA MPOJYKTA, 3HAYEHHs TEIIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOnogaTh  mpaBuwia — Oe3omacHOW  paboOThl B jabopaTopuu  IpH
UCTIONb30BAaHUU XHMHUYECKOM TOCYIbl M O00OpYyIOBaHHS, a Takke IMpaBHiia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH BBITIOTHEHHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PaOOT MO TMOJYYCHUIO W COOMPaHUIO
ra3ooOpa3HbIX BeEUIECTB (aMMHaka M YIJIEKUCIOrO raza) M PELICHUIO
DKCIIEPUMEHTAJIBHBIX 3a7ad MO0 TEeMaM Kypca, TMPEACTaBIATh Pe3yIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBIISTH
IMIUPUYECKUE 3aKOHOMEPHOCTH;

OPUMEHATh OCHOBHBIE OINEpAIlMi MBICIUTEIBHON NEATEIbHOCTH (aHAIMU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIEHHWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€i) MPU M3yUYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
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BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU NO3HaHMs (HaONI0IeHNe, H3MEPEHNE,
MOJIETUPOBAHUE, IKCTICPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEHIECTBAMH,
UCIIOJIb3yeMbIMM B TIOBCEAHEBHOM >KWM3HM, IMpaBWja I[OBEAEHUA B IENISIX
cOepexxeHus: 370pOBbSl W OKPYXKAIOIIEW NPUPOIHON Cpenbl, MOHUMAaTh Bpea
(omacHOCTb) BO3JCHCTBUS HA JKUBBIE OPTraHU3MBl OMNPEICICHHBIX BEIECTB,
MOSICHATh Ha MpUMepax CrocoObl YMEHBIICHUS W MPEAOTBPALLICHUS UX BPEIHOTO
BO3JICUCTBHUSI, 3HAUCHHE KUPOB, OCIIKOB, YTIIEBOOB JIJIsi OpraHU3Ma YEJI0OBEKa;

UCIIOJIb30BaTh TOJIYYCHHBIEC MpeACTaBieHUs O cepax mnpodeccruoHaIbHOM
JeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
Ui PO(ECCHOHANBHON OpUEHTAIIMM W ISl OCO3HAHHOTO BBHIOOpAa XUMHH Kak
NpoQHUIBHOIO TMpeAMeTa MpU NPOAOKEHUU OOYyYEHHsI Ha YpPOBHE CPEIHEro
oO1mrero o0pazoBanus;

y4acTBOBaTh BO BHEYPOUYHON NPOEKTHO-HCCIIEAO0BATEIbCKON JEATEIbHOCTH
XUMHYECKOH H XHWMHUKO-IKOJIOTUYECKOW HAMpaBIEHHOCTH, MPHOOPECTH OIBIT
MIPOBEJICHUS YIEOHBIX UCCIEIOBAHUHN B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3alINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMHS — BaxkHas 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 9 2 bubnnoreka [JOK
JEATEILHOCTH YeJIOBEKa
BelectBa u xumuieckue
1.2 21 1 bu6mmoreka [IOK
peakiuu
Hroro no paszneny 30
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Boznyx. [Tonsitue o razax.
2.1 vx 16 1 1 bubmuorexa [JOK
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 P 6 1 bubmuorexa [JOK
COJIAX
Boga. PactBopsl. [Tonsitue 06
2.3 P 15 1 1 bu6mmorexa [IOK
OCHOBaHMSIX
OCHOBHBIE KJIacChl
2.4 . 15 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 52

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 12 bub OK
XAUMHYECKUX djeMeHToB /I, U. nonmorexa 1
MenaeneeBa. CtpoeHue aToma
XumMuyeckas CBS3b.

3.2 OxucCIUTENHHO- 8 bubmmoreka [JOK
BOCCTAHOBUTEJIBHBIE PEAKITUN

Hroro mo pazueny 20
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHUsA
pe3yJbTara
1 ITo Teme: «IlepBoOHaYaNbHbIE XUMUYECKUE ITOHITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX IOHSATHI: aToM, MOJIEKyIa,
XUMHUYECKHM DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
11 MaccoBasi JIOJISI XUMAYECKOTO DJIEMEHTa B COCIMHCHUH, MOJISPHBIA 00BEM,
XUMHUYECKasl pPeakius, KIACCU(PUKAIMS PEaKIUh: PEaKIUu COCTUHCHHS,
peaKIMK Pa3sIOKCHUsS, PEaKIMU 3aMEIICHUs, peakiuu oOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PpPEaKIHH, TEeIUIoBOM J(p(dEKT peakuu, pacTBop,
MaccoBasi 10Jis BellecTBa (IIPOLIEHTHAs! KOHIICHTPAI[Hs) B paCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHUMHYECKHX TOHSATUH U
' MIPUMEHSITh OTH IOHSATHUS TIPU OMIMCAHUH BEIIECTB U UX MPEBPAIICHUN
13 HCIOJIb30BaTh XMMHUECKYI0 CHUMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BELIECTB
' Y YPaBHEHUIN XUMHYECKUX PEaKINil
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHMSI MacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTPEIETSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuuud (10 YHCIy H  COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY d(PHEKTY)
1.7 BBIYHCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
18 BBIUKCIISATH MAaCCOBYIO JIOMIO XHMHUYECKOTO »dieMeHTa 1o (opmyre
' COEIMHEHHH,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAy4YHbIE METOIbl TO3HaHUS — HaONIO/ICHNUE,
' U3MepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN)
2 [To Teme: «BakHelime npeACcTaBUTETN HEOPTAHUIECKHIX BEIIECTBY
21 PacKphIBaTh CMBICT OCHOBHBIX XHMHUYCCKHX TIOHATHH: OKCHUJ, KHCIIOTa,
' OCHOBaHHE, COJIb
59 ONpeNeNsaTh MNPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KIaccy
' COEIMHEHH 10 hopMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
2.4 XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
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Pa3JIMYHBIX KJIACCOB, MOATBCPIKAAA OIMUCAHUC NPUMCPAMU MOJICKYJISPHBIX
ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

2.6

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUs XUMHYECKUX IIPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX

CJIeIOBaTh IPaBHUJIaM I0JIb30BAHMS XUMUYECKOM MOCy10i U 1a00paToOpHBIM
o0opysoBaHueM, a Takke IMpaBWjiaM OOpalleHus C BeleCTBaMH B
COOTBCTCTBHUU C HHCTPYKIUAMU 110 BBIITOJIHCHHU IO H360paTOpHBIX
XUMHYECKUX OTBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposia M KHCIOpOAA), NPUTOTOBIEHUIO PACTBOPOB C OMNPENECIEHHOMN
MacCOBOHM JI0JIEM PacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XUMHUYECKHE SKCIIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCIIOT C MIOMOIIBI0 HHIUKATOPOB (TakMyc, heHondTanent, METHIOpaHK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOM peaKkIuu

ITo teme: «llepuoandeckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX
sanementoB JI. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBA3b.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  artoma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasia Op6I/ITaJ'IB, paanyc atomMa, XUuMH4ICCKad
CBA3b, [oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAa:A CBA3b,
QJICKTPOOTPUIATCIIbHOCTL, HOHHAsd CBA3b, WMOH, KAaTHOH, aHHWOH, CTCIICHbL
OKHCJICHHUA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOiauuHyto ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb TOHATUS  «IJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OOJIBIIINE» NEPUOJIBI

3.4

3.5

3.6

3.7

packpbiBaTh  cMbich  Ilepuogmueckoro 3akona JI.M. MeHneneesa:
JEMOHCTPUPOBaTh TMOHUMAHUE IEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT MX NoJiokeHus B [lepuoanueckoii cucreme
COOTHOCHTH 0003HaueHUsl, KOTOpble UMetoTcs B Tabnuue «llepuoanyeckas
cucrtemMa XuMHueckux oaseMmeHToB JI.MI. MeHneneeBa» ¢ 4HCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX 3JEMEHTOB (COCTaB U
3apsa  sipa, oOIee YMCIO DJIIEKTPOHOBU  paclpelielieHHe UX 110
AIIEKTPOHHBIM CJIOSIM)

OTIpeNIeNATh CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX
ONpeAensaTh BHJ XHUMHYECKON CBsi3M (KOBaJeHTHAass M  HMOHHAas)B
HEOPraHUUYECKUX COECIUHEHUSX
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9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

11

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO N XUMHYCCKad pCaKIus»

packpbiBaTh  CMBICII  OCHOBHBIX XHMHYECKUX IOHSTHH:  pacTBop,
BIIEKTPOIUTHI, HEANEKTPOIUTHI, JNEKTPOJIUTHYECKAS TUCCOIUALINS, PEAKITNT
MOHHOTO OOMEHa, KaTaiu3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMbIE U
HEOOpaTUMbIE PEaKUUH, OKHUCIUTEIbHOBOCCTAHOBUTEJIBHBIE PEAKIIHH,
OKHCJIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIICHHUE, AJIOTPOINUS,
aM(pOTEPHOCTh, XUMHYCCKAsI CBS3b (KOBAJICHTHAS, HOHHAS, METAJUTHUECKAs),
KpHUCTaJUIMYECKasl peIIéTKa, CIIJIaBbl, CKOPOCTh XUMHUYECKON peaKIuu

1.2

1.3

14

HIUIIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHMHYCCKHX MOHATHH W
MIPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

COCTAaBJIATh  YPAaBHEHHS  AJICKTPOJUTUYCCKOW  JMCCOLMAIMH  KHCIIOT,
HIeJI0Yel U COJICH, TOJHBIC W COKPANIEHHBIC YPAaBHEHHs PEaKIMii HOHHOTO
oOMmeHa

PaCKpbIBATb CYHIHOCTDb OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaxunﬁ

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

IIo Temam: «HemeTamnbel M HUX COSCOMHEHHUS» M «MeTamabl U HX
COCOUHCHUS

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME M CHEeHNUPUIECKUE XUMUYECKHE
CBOMCTBAa TMPOCTBHIX M CIOXHBIX BEIIECTB, TMOATBEPXKAas OIMHCAHUE
puMepamMi MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKui

2.2

COCTaBJIATE YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAOIMINX CYHICCTBOBAHUEC
TCHETUYCCKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX IMPEBPAICHHI B Pa3IMYHbBIX
YCIIOBHSIX

CJIeZIOBaTh MPaBUJIaM I0JIb30BAHUS XUMHUYECKOM MOCY0i 1 1a00paTOpHBIM
o0opynoBaHuEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HHCTPYKIMSAMHU 1O  BBINOJHEHHUIO J1abOpaTOPHBIX
XUMHYECKHX OITBITOB IO TIOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro ras3a)

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYEeCTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OpPOMHUI, HOJIHI,
kapOoHat, d¢ocdar, cunmukar, cynbdar, THIPOKCHIWOHBI, KaTUOHBI
aMMOHHSI, WOHBI HM3yY4EHHBIX METAJUIOB, TPUCYTCTBYIONINE B BOJIHBIX
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pacTBOpax HEOPraHMYECKUX BEILECTB

3 ITo Teme: «XHUMHs U OKPYKAIOILIAs CPENA»
31 pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux nonstui: IIJIK Bemectsa;
' KOPpO3Us METAIIJIOB
IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATEIbHOCTU — aHAINU3 U
CUHTE3, CpaBHEHHUE, 00O0IICHHE, CUCTEMATHU3AIINIO, BBISIBICHUE TPHYUHHO-
3.2 CJIEJICTBEHHBIX CBA3€H — IJIS1 M3Y4YEHHUs CBOWCTB BELIECTB U XUMHYECKHX

peakiuii; ecTeCTBEHHOHaydHble METOJbl TO3HaHUS — HaOI0JeHue,
U3MEepeHne, MOICTUPOBAHNE, SKCIIEPUMEHT (PEalIbHbII U MBICIICHHBI )
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Poiap XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tema u
BellecTBa. Ou3nNUecKrue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB
Ilonatue o Meromax mo3HaHHMS B XMMHHM. UucTble BemecTBa U cMecH. CrocoObl
pazzaeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 1eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass atoMHas Macca. OTHOCHTEIbHas
MOJICKYJIIpHAas Macca. MaccoBas D011 XHMHYSCKOro 3JIEMECHTA B COCIUHCHUU

KomuuecTBo BemecTtBa. Mok, Monsipaas Macca. B3anMocBsI3b KOJIMYECTBa, MacChl U
yHuclia CTPYKTYPHBIX €IWUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XUMHUYECKUX
COETUHEHUN

du3nyecKkrue U XMMUUYECKHE SIBJICHUS. XMMHUUECKas peakiusa U e€ MpU3HaKu. 3aKOH
COXPAaHEHHUS MACChl BEIIEeCTB. XuMuieckue ypaBHeHus. Kinaccudukaus XuMuaeckux
peakuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIIeHHs, 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO € XHMHYECKOW MOCYIOH, C MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOpareHus ¢ 1abopaToOpHbIM 000pYI0BAHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoeHne Qu3nveckux (MIaBJIeHHE BOCKa, TasHUE IJIbJa, pacTUpaHHe caxapa B
CTYNIKEe, KWIIEHUE U KOHJEHCAIUs BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEYH,
MpPOKAIMBaHWE MEIHOM MPOBOJIOKH, B3aWMOJCWCTBHE Mella C KHCIOTOMN) sBICHUM,
HaOJlOJIecHWe W ONHCaHWE NPU3HAKOB MPOTEKAHUS XMUMHMUYECKHUX  PpeaKlHi
(pa3noxenue caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPHAOM Oapus,
paznoxxenue ruapokcuna menu(ll) mpu HarpeBaHum, B3aMMOJEWCTBHE jKelie3a C
pactBopom comu menu(ll), mzyuenune crnocoOoOB paszieneHus cmecedl (C MOMOIIbIO
Mariura,  (QuiIbTpOBaHWE,  BbIIApPUBAHME, JAUCTWUIALUSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU TOBAapEHHOW COJIM, HAONIOJIEHHE U OMNHMCAaHUE pe3yJbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
MoJelel MOJIeKyI (IIapoCTePKHEBBIX )

2.1

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kucinoposn — a31eMeHT U IpoCcToe BEIIECTBO.
Haxoxnenue kucinopoaa B npupojie, Gu3ndecKue U XMMUIECKUEe CBOMCTBA (peaKinu
ropenusi). Oxcunpl. Ilpumenenune kucnopoga. CrnocoObl MONydeHHUs KHCIOpOAa B
naboparopun M TpoMbllieHHOCTH. KpyroBopor kucinopoga B mpupoje. O30H —
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AJUIOTPOMHAA MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TertoBoit 3GGEKT XUMHUUECKOH PEaKIUU, TEPMOXUMHUYCCKHE YPaBHCHHs, JK30- U
JHJIOTEPMHUYECKHE pPEaKuHu. TOIUIMBO: Yyroiib W METaH. 3arpsi3HCHUE BO3yXa,
yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

Bomopon — snmemeHT m mpocTtoe BemecTBO. HaxokaeHue Boaopoaa B IPHUPOJIE,
(hU3UYECKre U XMMHUYECKHNE CBOMCTBA, TPUMEHEHUE, CIIOCOOBI moyueHus. Kucaorsl u
colit

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoiicTBa BoAbl. Boga xak pactBopurens. PactBopbl. HacelieHHBIE U
HEHACBIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BewecTs B Boje. MaccoBas 1ons
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOMCTBA BojAbl. OcHOBaHusA. Posib pacTBOpoB B
IPUPOE M B JKU3HM ueioBeka. KpyroBopor Boabl B MNpUPOJE. 3arpsi3HEHUE
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kinaccudukaius OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcunoB. @u3znueckue 1 XUMUYECKHAE CBOMCTBA OKCUIO0B. [lomydyeHue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuil. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnorel. Knaccudukanus xucnor. Homenknatypa kucinor. Pusuueckue u
XUMHUYECKHE CBoOicTBa KHMCIOT. Psaa aktuBHoctH MetamnoB H.H. bekerosa.
[TonydyeHnue KuCIoT
Comu. Howmenknatypa coneil. @usznueckue M XHUMHYECKHME CBOMCTBA COJEHl.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX COGI[I/IHeHl/If/'I

XUMUYECKUI SKCIIEPUMEHT: KA4eCTBEHHOE OMNpEENICHNE COJEpKaHUSI KUCIOPOJa B
BO3lyXe, MOJY4YeHHEe, COOMpaHHe, PAaclloO3HABAaHUE M HU3YYEHHE CBOMCTB KHCIOPOJA,
HaOIt0/IeHNe B3aWMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus: roperns (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U OMHCAHUE
UX CBOWCTB, IMOJIydeHHE, COOMpaHue, paclioO3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOJA
(ropenue), B3aummojencTBue Boaopona ¢ okcugoMm  wmeau(ll)  (Bo3zmoxkHO
WCIIOIb30BaHNUE BUIEOMATEPHAIIOB), HAOIIOIeHHEe 00pa3IloB BEIIECTB KOJIUYECTBOM |
MOJIb, HCCIEJOBaHHE OCOOEHHOCTEW pacTBOPEHHUS BEHIECTB C  Pa3TUYHON
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpeNeIEHHOW MaccoBOW moieit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB), ONMPEIEICHUE PAaCTBOPOB
KHCIOT H WIeJoYe ¢ TIOMOIIbI0 HMHIUKATOPOB, HCCIEIOBaHUE OOpa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHHE WU3MEHEHUS OKPACKH
WHIMKATOPOB B PACTBOpaxX KHUCIOT WM MICNIOYeH, M3ydeHUE B3aWMOJICUCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CepHOWM KHCIOTHI, KHCIOT C MeETaIaMH, PpPEeaKIul
HEHUTpaTU3allui, TOJyYeHWE HEpPacTBOPUMBIX OCHOBAaHWMN, BBITCCHCHHE OJTHOTO
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MeTajula JPYyruM U3 pacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a7ad MO TEeMe
«BaxHeime Kj1accbl HEOPraHUYECKUX COCAUHECHUI

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XMMU4ECKUX 3i1eMeHToB [[.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKLIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTne O rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlJIbl, IaJIOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHIBI |
TUAPOKCHIBI

[lepuonuueckuii 3akoH. Ilepumommueckasi cucrema XuUMUYecKuX sieMeHtoB JI.U.
MenpneneeBa. Koporkomepuoanas u aauHHonepuonHas ¢opmel Ilepuogudeckoit
cuctembl xumuueckux dnemeHtoB .M. MengeneeBa. llepuoasl u  Tpymnmbl.
Du3NUeCKUil CMBICI OPSIKOBOTO HOMEpA, HOMEPOB MEPUO/IAa U TPYIIIHI 2JIEMEHTA

Ctpoenne atomoB. CoctaB aToMHbIX sijep. M3orombl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IMEpBbIX 20 XMMUYECKUX dJIeMeHTOB [lepuoandeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKAa XHUMHYECKOrO 3JEMEHTA II0 €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menzaeneena

3aKOHOMEPHOCTM  M3MEHEHUs  paauyca aTOMOB  XHMHMYECKHX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJNIMYECKUX CBOWCTB IO TPYIIAaM M NEpHoJaM. 3HAYEHHUE
[lepuonnueckoro 3akoHa u Ilepmonnueckoil cUCTEMbl XUMUYECKUX HJIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. .M. MenaeneeB — yu€Hblil U IpayKJaHUH

Xumuueckasi  cBa3b.  KoBasieHTHas  (moJisipHasl W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okuciieHusd. OKHCIUTEILHOBOCCTAHOBUTEILHBIC pCaKkuu. HpOHCCCBI
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIN

XUMHUECKUI HKCIEPUMEHT: H3ydeHHe 00paslioB BEIIECTB METAJUIOB U HEMETAJIOB,
B3alMOJEICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEN0YEH, IPOBEICHHE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN
(ropeHue, peakliuy pa3iokKeHHs], COeINHEHNU )

9 KIIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema xumMuueckux siemeHToB JI.H.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHUYECKHUX JIEMEHTOB IEPBBIX TPEX MEPUOJAOB, KAIHS, KAIBIUA U UX COCIUHEHUN B
COOTBETCTBUU C MOJIOKEHHEM JJIEMEHTOB B IleproanUecKON CUCTEME U CTPOEHUEM
MX aTOMOB

CTpOCHI/IC BEILIECTBA: BUALI XHUMUYECKON CBSI3U. THIIBI KPpUCTATINICCKUX peIJ_IéTOK,
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1.3

1.4

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BHJIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexIyHapoJHas ¥ TpUBHAJIbHAsA). XMMHUYECKHE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEILIECTB, IO TEIJIOBOMY 3P EKTY, 10 U3MEHEHHIO
CTENEeHEeW OKHMCIEHUS XMMHMYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUUYECKHE PEaKlUU, TePMOXUMUYECKUE YPABHEHUSI.
[ToHsiTHE O CKOPOCTH XUMHYECKOW pEaKIIU

[lonsatue 006 oOpaTUMBIX W HEOOPATUMBIX XHMHUYECKHX peakiusx. [lonsrue o
TOMOTE€HHBIX M TETepPOTEHHBIX peaknusax. [loHsATHEe O XUMHYECKOM pPaBHOBECHH.
dakroppl, BIMAIONIME HA CKOPOCTh XHWMHYECKOH pEakuud U  MOJ0KEHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OaJlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakumuu.  CocTaBieHHWE  YpaBHEHUUW  OKHUCIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEDIEKTPOJIMTHI.
Kartnonsl, annoHsl. MexaHu3M JuUCCOLMAILMU BELIECTB C PAa3IMYHBIMU BHJAMU
xumuueckor cBs3u. Crenens aucconuanuu. CunbHble U cialOble 3JIEKTPOJIUTHI.
Peakuuu nonHoro oomeHa. Y ciaoBus IpOTEKaHUS peaklMii HOHHOTO 0OMEHa, TIOJIHbIE
Y COKpalI€HHbIEC MOHHBIE YpaBHEHHU peakuuii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH
B CBeT€ MpEJACTaBIECHUN 00 HIEKTPONUTHYECKOW nucconuanuu. KadecTBeHHbIE
peakuuu Ha HoHBL. [loHATHE O rMApONIN3E conel

1.7

XVUMUYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHUE C MOJENSIMU KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYECKUX BEILIECTB — METANIOB U HEMETAJUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpUAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOM
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DAaKTOPOB; UCCIIEAOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpoOIecca JAUCCOLHUAIMM KUCIIOT, Ieouei U cosei (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHATIOB); TPOBEJEHHE OIBITOB, HJUTIOCTPUPYIOIINX
NpU3HAKU MPOTEKaHUsl peaklii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIAEIECHUE
rasza, oOpa3oBaHHE BOJbl); ONBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakUuid (TOpeHHe, pEeaKkIUuu pas3sIoKEeHUs, COECIUHEHUS);
pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C MOMOIIBIO KaueCTBEHHBIX pEaKIHUi Ha
MOHBI; pellIeHHE HKCIIEPUMEHTAIbHBIX 33124

2.1

Hemeramier 1 ux COCINHCHUA

OO0mast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crernieHd okucineHus. CTpoeHHMe W (U3UYECKHUE CBOIMCTBa MPOCTHIX BEIIECTB —
TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha NIpUMEpe XJopa (B3aUMOJECHCTBUE C
MeTaJlJlaMM, HEMeTajulaMu, Ienodamu). XiopoBopopor. CoisiHas —KHCIIOTA,
XUMHYECKHE CBOMCTBA, OJIy4eHHE, IpUMEHEHUE. [IeCTBHE XI0pa U XJIOPOBOAOPOIa
Ha OpraHu3M 4eoBeKa. BaxxHelne XJIopuasl U UX HAX0XKICHUE B IPUPOJIE
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2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOECHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (U3MYECKHEe CBOMCTBAa MPOCTHIX
BEIIIECTB — KUCJIOPOJA U cepbl. AJUIOTPONHbIE MOAM(UKALMU KHUCIOPOAA U CEpBHI.
Xumnueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (PU3NUECKHE U XUMHUYECKUE
cBoiicTBa. OKcHIpl Cepbl KaK MPEACTaBUTEIN KMCIOTHBIX OKCUIOB. CepHas KUCIOTa,
¢u3nueckue U XMMUYECKHE CBOMCTBa (00IIME Kak MPEACTaBUTENs Kiacca KUCIOT U
cneunduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnonyuyeHus cepHoid Kucinorel. Ilpumenenme. Conau cepHOM KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdaT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COEAMHEHUSIMH CEpPbI
(KMCIIOTHBIE ~ JIOKIM, 3arps3HEHUE BO3JyXa U  BOJOEMOB), CIIOCOOBI  €ro
IIPEIOTBPALICHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 3meMeHToB VA-rpynmnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHBIE CTECIIEHH OKUCIIEHUs. A30T, paclpOoCTpaHEeHUE B PUPOAE, PU3NIECKUE
U XMMH4eckue cBoiictBa. KpyroBopot a3ora B npupone. AMMHAK, €ro pU3HUECKue U
XMMHUYECKHE CBOMCTBA, MoslyueHue U npuMeHeHue. Cosin aMMOHMS, uX pusnyeckue u
XUMHYECKHE CBOMCTBA, NpuUMEHeHHe. KauecTBeHHas peakuus Ha MOHBI aMMOHMUS.
A30THas KUCIOTa, e€ MojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHUCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojiell aMMOHMSI B KadeCTBE MHHEpaIbHBIX yn0oOpeHuil. XuMHuecKoe 3arpsi3HeHue
OKpYXarollled cpelbl COSAUHEHMSIMM a30Ta (KUCJIOTHBIE JIOKIHU, 3arpsi3HEHUe
BO3/1yXa, [10YBbI U BOJOEMOB)

®dochop, amnorponHbie Momudukanuu Gochopa, GUHMUYECKHE U XUMHYCCKUE
cBoiictBa. Okcun docdopa(V) u dochopnas kucnora, Gus3nMUecKre U XUMUUIECKUE
cBOMcTBa, monydeHue. Hcmomp3oBanue ¢ochaToB B Ka4eCTBE MHUHEPATHHBIX
yno0peHui

O6mas xapaktepuctuka 3nmeMeHToB IVA-rpymnmbl. OcoOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTENEHW OKUCICHHs. YTJIepoA, aUIOTPONMHBIE MOIUBUKALNH,
pacrpocTpaHeHue B TMpupoje, GU3NUECKHe M XUMHUYECKHE CBOWCTBA. AcopOims.
Kpyrosoport yrinepozaa B npupojae. OKCHIbI yriiepoia, uX pU3n4ecKrue 1 XuMHYECKUe
CBOWMCTBa, JICHCTBHME HA IKWBBIC OpPraHU3MBI, TOJIYYCHHE W IPUMCEHEHUE.
DKOJIOTHYECKUE TMpoOJieMbl, CBsi3aHHBIe C okcuaoM yriaepona(lV); rumotesa
100aTBHOTO MOTEIJICHUST KIIMMaTa; MapHUKOBBIN 3 dekT. YroapHas KucioTa u eé
conmu, uX (QUINYECKHE M XUMHUYECKHE CBONCTBa, MOJY4YeHHE U TPUMEHEHUE.
KauecTBeHHast peakiiuss Ha KapOOHaT-MOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEAHIIMHE, TPOMBIIIJICHHOCTH B CEJTbCKOM XO03SHCTBE

2.6

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpraHn4Y€CKrUX BEIICCTBAX KaK O COCIUHCHUAX
yriaepoaa (MCTaH, 9TaH, 3TUJICH, allCTUJICH, 3TAHOJI, INIUMICPUH, YKCYCHAsA KI/ICJ'IOTa).
Hx cocTaB U XMMHUYECKOE CTPOCHUC. [TousiTue 0 OMOJOTMYECKH BasKHBIX BCIICCTBAX:
JKHUpax, 6CJ'II(aX, YriIeBOAax — 1M UX pOJIA B JKU3HHU YCIIOBCKA. MaTCpI/IaJIBHOC CANHCTBO
OpTraHU4YC€CKUX U HCOPTraHNUYCCKUX COEIMHEHUM

2.7

Kpemuuii, ero ¢usnueckue M XHMUYECKHE CBOWCTBA, MOJY4YEHHE U IPUMEHEHUE.
Coenunenus kpeMHus B pupoje. O6mue npeacrasieHus o0 okcuae kpemuusi(1V) u
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KpeMHUEeBOW kucnore. CHIMKAThl, WX UCHOJIb30BaHHWE B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH. BakKHEHIMe CTPOUTENbHbIE MaTepHallbl: KepaMHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eroH. IIpoGnembr  6Ge30mMacHOTO  MCIOJIB30BAHUS
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEAHEBHON KH3HU

2.8

XUMUYECKUH IKCIIEPUMEHT: U3YUCHHE 00Pa3I[0B HEOPTraHMYECKHUX BEIECTB, CBOHCTB
COJITHOM KHCJIOTHI, TIPOBEJACHHE KAYEeCTBEHHBIX pEaKIWid Ha XJIOPHI-UOHBI U
HaOJI0/IeHUEe TPHU3HAKOB MX MPOTEKaHMs; OMbBITHL, OTpakarolue (usnueckue u
XUMHYECKHE CBOMCTBA TaJlOTEHOB U HMX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamMu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); HAOIIOACHUE Mpolrecca OOyIIMBAaHUS caxapa IOJA JeHCTBHEM
KOHIIEHTPUPOBAHHOW  CEpPHOWM  KHUCJIOTBHI; M3YyYECHHE  XHMMHUYECKHUX  CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, IPOBEJICHUE KAa4eCTBEHHOW peakluu Ha Cyibdart-
WOH W HaONIOJIEeHUEe TpH3HaKa e€ MPOTCKaHWs, O3HAKOMIICHHE C (PU3NICCKUMU
cBoiicTBamu azoTa, (Gochopa H UX COEAMHEHUH (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEpHaioB), oOpa3namMu a30THbIX M (ochOopHBIX YIOOpEeHHii; MONyueHue,
coOupaHue, pacro3HaBaHHE ¢ HM3yUYEHHUE CBOICTB aMMHakKa; I[POBEICHUE
KaueCTBEHHBIX peaklUi Ha MOH aMMOHHUA U docdaT-uoH U HU3y4yeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEIbIO
(BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB); W3y4YCHHUE MoOJenen
KPUCTAUNTMYECKAX pPEmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  aACOPOIMKM PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOMCTBOM TPOTHBOTa3a; IOJy4YeHHE, COOMpaHHe, pPACIO3HABaHUE W H3yUCHHE
CBOMCTB YTJIEKHCIIOTO Ta3a; MpOBEIEeHHWE KAYEeCTBEHHBIX PEaKIMi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOTYKIIHEH
CHWJIMKAaTHOW TPOMBINIJICHHOCTH; pEUICHHE SKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«Baknelime HeMeTaIbl U UX COSAMHEHUS)

Mertamisl 1 uX COCIMHCHUA

3.1

3.2

3.3

3.4

OO0mmass XapakTepUCTUKA XHMHUYECKHUX 3JIEMEHTOB — METAJJIOB HAa OCHOBAaHHWU HX
nosioxkenus B [lepuonnueckoit cucreme xummudeckux ieMeHToB .M. Menaeneesa u
cTpoeHust aromoB. CTpoeHue MeTaioB. Meramindeckas CBsI3b M METaJIIMUYECKast
KpUCTAJIIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUN Psii HAllPsHDKEHUH METallIoB

dusnueckue M XUMHUECKHe CcBoicTBa MeramioB. OOmMe crnocoObl MOTy4eHUs
MeTtauioB. [loHsSTHE O KOpPpO3UM METAUIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBbl (CTajib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHUE B ObITY
Y TIPOMBILIUIEHHOCTH

[Ilenouynsle MeTauibl: noJokeHHMe B [lepuoaudeckoll CHUCTEME XMMHMUYECKHUX
anemeHToB JI[.M. MenneneeBa; CTpoeHHME HX aTOMOB; HaxXOXKIEHUE B IPUPOJE.
duznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanusi). OKcUIbl U

TUAPOKCHUBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie HIICJIOYHBIX METAJIJIOB U UX COG)II/IHCHI/Iﬁ

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUd M KaJbLUi: NOJIO)KEHHE B llepmommueckoi
cucremMe xumuueckux dnemeHToB J[.M. MenneneeBa; crpoeHHe HX aTOMOB;
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HaxoxJieHue B npupojie. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus U KaJbIIUS.
BaxHeiime coequHeHUs Kaiblus (OKCHI, THAPOKCHUI, coyin). JKECTKOCTh BOJABI U
CrocoObI €€ ycTpaHeHUs

3.5

AmoMuHuii: nonoxenue B Ilepuognueckoil cucreme xumuueckux snemeHtoB J[.U.
MeneneeBa; CTpOEHHUE aTOMA; Hax0KJI€HHUE B nipupozae. PU3NUecKue U XUMUYECKUe
CBOWCTBA aTIOMUHHL. AM(OTEPHBIE CBOWCTBA OKCHU/A U THIPOKCHU/IA ATFOMUHUS

3.6

3.7

Kene3o: monoxenue B Ilepmommueckoil cucreme xumudeckux snemeHtoB JI.U.
MenieneeBa; CTpo€HUE aTOMa; HaxOXJIeHue B pupoje. Puznueckue U XMMUIECKUe
cBocTBa xene3a. Oxcuapl, rugpokcusl u conu xenesa(ll) u sxxeneza(lll), ux cocras,
CBOMCTBA U IOJIyYEHUE

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMu METAaJUIOB M CIUIABOB, MX
(U3NYIECKUMU CBOWCTBAMH;, M3yYCHHUE PE3YyJIbTaTOB KOPPO3UU METAILUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA KAJTBITHS
U HaTpus C BOJOW (BO3MOXKHO HCIIOJNIB30BAaHUE BUICOMATEPHAJIOB); HMCCIIECIOBAHUE
CBOMCTB >KECTKOM BOJIBI; IIpoOIleCCa TOPEHHS JKeje3a B KHUCIOpone (BO3MOKHO
UCIIOJIb30BaHNE BUICOMATCPUAIIOB); TIPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PCAKIUi
Ha MOHBI (MarHus, Kaublus, adroMuHus, uHka, xenesa(ll) u sxemeza(lll), meau(ll);
HaOJIFOICHUE U OMKMCAHKE MPOLIECCOB OKPAIIUBAHMS TUIAMCHH HOHAMH HATPHUS, KaJTUs
U Kanblus (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJICOMATEPUAIIOB);  HMCCIICOBAHUE
aM(pOTEPHBIX CBOMCTB THUIPOKCHIA ATIOMHHHS M THIPOKCHJIA IIMHKA; PpEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaskHEeHIre MeTalTbl U UX COSMHCHUSD)

XuMus u OKpYyXKaromasa cpeaa

4.1

4.2

4.3

HoBsie maTepuansl u TexHonorud. Benjectsa 1 Marepualibl B MOBCEAHEBHOM KU3HU
YyeJoBeKa. XUMHS U 3J0pOBbe. be30omacHoe UCIoIb30BaHNE BEUIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBast TOMOIIb TPH XUMHUYECKUX 0XKOTaX M OTPaBICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKAIOLIEH
cpeapl I1/IK. Ponbp xumuu B pemieHuu HsKosornyeckux mnpobiem. [Ipupoansie
WUCTOYHUKU YIJIEBOJOPONOB (Yrojib, MNPUPOAHBIA Ta3, He(Th), MNPOAYKTHl HUX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH SKCIEPUMEHT: H3y4deHHe oOpa3loB MaTepualioB (CTEKIJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)
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IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kona
NpoBepseMOro
TpedoBaHMS

1

11

1.2

1.3

2.1

IIpoBepsiemble TPeOGOBaHNS K MPEAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0
o0uero oopazoBanus Ha ocHoe ®I'OC

IIpencrasnenue:

O II03HABAEMOCTH  SIBJIEHUM NpPUPOJBI, IOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XHMMHYECKOH HAayKH Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIed KyJIbTypsl M  HPAaKTHYECKOM
JESITEIBHOCTH YEJIOBEKA B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; NIOHUMAHUE
MECTa XMMUU CPEH IPYTUX €CTECTBEHHBIX HAYK

0 HAy4yHBIX METOJax IMO3HAHUS, B TOM YHUCJIE JKCHEPUMEHTAIbHBIX U
TEOPETUYECKHX METO/aX HCCIEAOBAHUS BEIECTB U U3YUYCHUS XUMHYECKHX
peaKIyii; yMEHHE UCTIOIB30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

0 chepax mnpodecCHOHATLHOW NESITEIBbHOCTH, CBS3aHHBIX C XHUMHEH U
COBPEMCHHBIMA  TEXHOJOTHSMH, OCHOBaHHBIMM  Ha  JIOCTHKCHUSX
XHUMHUYECKON HAYKH, YTO MO3BOJUT OOYYAIOIIUMCS PACCMATPHBATh XUMHIO
Kak cdepy cBoed Oymymiell mpodecCHOHATbHON ACSITEILHOCTH U CHETATh
OCO3HAHHBIN BHIOOP XMMUU KaK MPOQGHILHOTO MpEeaMeTa Ipu Iepexoie Ha
YPOBEHB CpeaHero o0miero 00pa3oBaHus

Bnanenune cucteMoM XHMHUYECKHX 3HAHHU U YMCHHUC TPUMCHATH CUCTCMY
XHUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

BOKHEUIIINE XUMUYECKHUE TIOHITHS: XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAs M HEOJHOPOAHAsS
CMECh, OTHOCUTEJIbHBIE ATOMHAasi M MOJIEKYJspHAs MAaccChl, KOJIMYECTBO
BEIIIeCTBAa, MOJb, MOJSpHAas Macca, MOJSPHBIH OO0BEM, OKCHJ, KUCIOTa,
OCHOBaHHUE, CONb (CpeIHsisA), XUMUYECKasl peaklvs, PeaKkIuu COeIUHEHUS,
peaKIMK Pa3joKEeHUs, PEAKIIMH 3aMElIeHUs, PeaKIuu OOMEeHa, TEIUIOBOM
b dexT peakiuu, 7K30- U IHIOTEPMUUYECKHUE PEAKIIUU, PACTBOP, MacCOBas
JIOJISl XUMUYECKOTO AJIEMEHTA B COEAMHEHNH, MAacCOBAasl JI0JIs U MPOLICHTHAsS
KOHIIEHTpalldsl BEUIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIIOMN
aToMa, aTOMHas oOpOWTamb, paguyc aromMa, BAJICHTHOCTb, CTEMEHb
OKUCIIEHUsl, XMUMHYECKasi CBS3b, AJIEKTPOOTPULATEIBHOCTb, MOJISIPHAS U
HEMOJISIpHAsT KOBAJIEHTHAsl CBSI3b, MOHHAs CBSI3b, METAJUIMYECKasi CBS3b,
KpUCTAJIMYecKast ~ pemérka  (aToMHasi, HWOHHAs,  MeETaJUIn4yecKas,
MOJICKYJIIpHAsi), HMOH, KaTWOH, AaHWOH, DJEKTPOJUT U HEDJIEKTPOIHT,
ANEKTPOJIUTHYECKAsT ~ JUCCOIMAIUs,  peaKIMd  HOHHOTO  OOMeEHa,
OKHCJIMTEIbHO-BOCCTAHOBUTEILHbBIE peakimu, OKUCITUTEh u
BOCCTAHOBUTEIb, OKUCIIEHHE W BOCCTAHOBIICHUE, BJIEKTPOJIU3, XUMUUYECKOE

44




paBHOBecHe, 00paTUMbIe U HEOOpAaTHMbIE PEaKIMH, CKOPOCTh XMMUYECKON
peakuuu, katanuzarop, [TJIK, koppo3ust MeTasioB, CIIjIaBbl

2.2

2.3

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoauueckuii 3akoH .M. MeHnaeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOPUH XUMHU: ATOMHO-MOJIEKYJISIpHAs Teopus, TEOpHst
ANEKTPOJIUTHUECKON JUCCOIHAITIT

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHME IPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHCIIE MUHEpPAIbHBIE YHAOOpPEHHs, METAJIbl W CIUIABBI, MPOIYKTHI
nepepaboTKU NMPUPOAHBIX UCTOYHHUKOB YIJIEBOAOPOIOB (YIJIsl, IPUPOIHOIO
raza, HepTu) B OBITY, CEIBCKOM XO34HCTBE, Ha MPOU3BOJICTBE U IIOHUMAHUE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSHUE BELIECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATh XUMUUECKHE 3HAHUSI CO 3HAHUSAMU JAPYTUX Y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMM HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM ~ (HaydyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATbH I/IH(bOpMaI_II/IIO O BCIICCTBAxX, HX
MNPEBpAlICHUAX U MPAKTUYCCKOM IPUMCEHCHUU U YMCHHUC HCIIOJIB30BATH eé
AJI1 pCHICHU A y‘{e6HO'HO3HaBaTCHLHLIX 3agaq

Brnanenue ocHOoBaMM MOHATUHHOIO ammapaTa M CHMBOJIMYECKOIO S3bIKa
XMUMUHU JUIS COCTaBJIeHHsS (OPMYJT HEOPraHMYECKUX BEIECTB, YpaBHEHUH
XMMUYECKUX peakiuil; ocHoBamu xumuuyeckoi HomeHknatypsl (IUPAC u
TPUBHAIBHOIN)

YMeHne o0bsCHATH CBSI3b MOJIOKEHUs d7eMenTa B [lepuoanueckoii cucreme
C YHCIOBBIMH  XapAKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHUYECKUX
DIIEMEHTOB (COCTaB M 3apsa  sjpa, o0Ilnee YHUCIO JJIEKTPOHOB),
pacIrpeneseHueM DJIEKTPOHOB IO DHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLHs

[IpencraBienne 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX
DIIEMEHTOB (paguyc aToMa, dJIEKTPOOTPUIIATENBHOCTh), TPOCTBIX U
CJIOXHBIX BEIIIECTB OT MOJIOKEHUS 311eMeHTOB B [lepuoandeckoit cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aroma

YMenue kinaccupuuupoBarth:

7.1
7.2

XHUMHUYCCKHUEC 3JICMCHTHI

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIITNA
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YMeHue onpeneirh:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUSI XMMHUYECKUX JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PACTBOPaxX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEIb U BOCCTAHOBUTED
9 YMeHne xapakTepu3oBaTh (U3NYECKUE M XUMHUECKHE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOA, TpaduT, aiMas3, KPEMHHH,
9.1 aszot, Qocdop, cepa, XJ0p, HATPHUH, KUK, MarHUW, KaJbITUH, aTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAcTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHABI M THUIPOKCHUABI MeTauioB |—IIA
9.2 rpynm, antomunus, meau (1), nunka, sxenesa (11 u 1), oxcuasr yrnepona (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yroiapHas,
KpEMHUEBAsi KUCI0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPHUMEHECHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYCCKHUX IMPEBpAIICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC M MOHHBIC YPAaBHEHUS PEAKIIHiA, B TOM
YHCIIE.
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII)
) HEOPraHWYECKUX BEIIECTB
104 MOJITBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BBIYUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MAaCCOBYIO
' JIOJII0 XUMHYECKOT0 DJIEMEHTA B COECIUHEHU N
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIUi U HaXOJIUTh KOJIMYECTBO BEIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMH HAy4HOTO T[O3HaHUs (HAONIOACHHE, H3MEpPEHUE,
121 AKCIIEPUMEHT, MOJEIIMPOBAHUE) TMPU H3YYCHHH BEIIECTB U XUMHUYECKHX
' SBIICHUH; yMeHHEe cHOpMYIHpOBaTh MPOOJIEMY WM MPEIJIOKUTH IMYyTH &
peleHus
12.2 6e30macHOi paboThl C XUMHUYECKUMH BEIIECTBAMU, XUMHUUECKON MOCYION U

J1a00paTOpHBIM 000pYyI0BaHUEM
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12.3

13

npaBuiIaMyd 0€30MacHOTO OOpalleHHsl C BEIIEeCTBaMM, HCIOJIb3yeMBbIMH B
MOBCE/IHEBHOM JKM3HU, MpaBUIaMH T[OBEICHUS B LEISIX cOepexeHus
3I0pOBbSl M OKpYXKAIOUIEH NPUPOJHON Cpelbl; MOHMMaHUE Bpena
(omacHOCTH) BO3JCMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CIocOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA MW OCYHICCTBIICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3ydeHHE U ONMHCAaHHE (PU3MUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU M XMMHUYECKUMHU SIBICHUSIMH; ONBITHI, WJUIIOCTPUPYIOIIHE
IIPU3HAKU IPOTEKAHUSA XUMUYECKUX PEaKLUi

U3YyYEHHE CIIOCOOOB pa3ziesieHus: cMeceit

13.3

MOJIYYCHHUEC KHCJIOpPOAda U HU3YUYCHUC €TI0 CBOﬁCTB; MOJIYUYCHHUEC BOAOpOOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCJIOIO Ira3a W H3YUYCHUC €TI0
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOICTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MaccoBOM  JOJIEeH
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHUE HHIMKATOPOB (JlaKkMyca, METHIIOpaHka U ¢eHondTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IEI0YCH

HCCIICIOBAaHNE U OIMCAaHUE CBOMCTB HCOPTraHUYCCKUX BCHICCTB Pa3JIMYHBIX
KJIaCCOB; U3YUCHHUC BSaHMOHeﬁCTBI/IH KHCJIOT C MCETalllaMH, OKCHIaMHU
MCTAJIJIOB, PACTBOPUMBIMH H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHUC OAHOI'O MCTaljla
ApyrumMm U3 pacTtBOpa COJIM; HCCICAOBAHUC aM(I)OTepHBIX CBOICTB
TUAPOKCUI0B aITFOMUHUSA 1 HUHKA

pCemICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/ILICCKa$I JAUCCOLIMAIIUA,
«Baxnelnyie HeMETaUIbl U UX COCOUHCHUA, «Banelme MeTamibsl U UX
COCOAUHCHU S

XMMUYECKHE D3KCIIEPUMEHTHI, WJUIIOCTPUPYIOIIME NPU3HAKU TPOTEKAHUS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEeaKLMU Ha NMPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax MOHBI: XJIOPUI-, OpOMU-, HOAUN-, CyIbdat-, Gpocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHbI, TUIPOKCHI-UOHBI, KaTHOHBI aMMOHHUS,
MarHusi, Kajibllus, adlOMUHUS, keneza (2+) u skenesa (3+), meam (2+),
ITUHKA

YMmenue:

141

NPEJICTaBIsATh  pe3yiabTaThl  dKCIIEpUMEHTa B (Qopme  BBIBOJIOB,
JIOKa3aTeNnbCcTB, TIpadukoB W TaOMUI] M  BBIABIATH SMIIUPHUUECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBS3M MEXKIY pEIbHO HAOMI0aeMbIMH XUMHUYECKUMHU
SBJIEHUSIMU U TIpOLIECCaMH, MPOUCXOASIIMMU B MaKpo- MU MHKPOMHDPE,
O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB
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IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUC ITOHATUA

YucTele BemecTBa U cMecH. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBEL. CHMBOIBI XHUMHYECKHUX D3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

Xumudaeckas (bOpMy.]'Ia. BanenTtHoCTh aTOMOB XHMHYECKHUX »3JjieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA coCTaBa BC€IICCTB. OTHOCHUTENLHASA aTOMHasd Macca.

OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBass 70711 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. MomsapHas wmacca. MonsipHbeiii  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAUHHAIL BEIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChl BECIICCTB. XuMHU4IecKre YpaBHCHHA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMHUYCCKHUX 3JJICMCHTOB I[I/I
Menpaeneena. CTpOGHI/Ie aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuogmyeckas cucremMa XuMHYEeCKuX diemeHToB J[.M.
Menpneneesa. Ilepuonbr u rpynnbl. PU3MYECKUMH CMBICI ITOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIBI JJIEMEHTA

2.2

2.3

Crtpoenue artomoB. CocTaB aToMHbIX siaep. M3otombl. OnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB NepBhIX 20 XUMUUECKHUX A1eMeHToB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XHMHYECKHX 3JEMEHTOB IEpPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIATEIBHOCTH,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOWCTB) U UX COEJAMHEHHH B COOTBETCTBUU C

IMOJIOKCHHUEM 3JIEMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM NX aTOMOB

Crpoenue BelecTBa

3.1

Xumuueckass  cBs3b.  KoBasieHTHast — (moJjsipHass W HEMOJISIpHAst)  CBSI3b.
DIIEeKTPOOTPUILIATETLHOCTh XUMHUECKUX deMeHTOB. MoHHas cBsa3b. MeTtamnyeckas
CBSI3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHas, MOHHAsI, METaJJIN4YecKasi), 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

Baxueiiiine NpEACTAaBUTCIIM  HCOPraHMYCCKHUX  BCILICCTB. Hemeramnel u ux
coequHEHMs. MeTajibl U X COeAUHEHUS

4.1

Knaccupukamuss W  HOMEHKIATypa HEOPTaHWYECKHX COCIWHEHHWHA: OKCHIOB
(conmeoOpasyromye: OCHOBHbBIE, KHUCIOTHBIE, aM(pOTEpHbIE) M HecoIeo0pa3yrolue;
OCHOBaHMH (LIENOYN U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOICOAEpKaIIHe
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1 OECKHCIIOPOIHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIC); COJIEH (CPeTHUX M KUCIIBIX)

duszndyeckrue M XMMHYECKHE CBOMCTBA IIPOCTBhIX BCHICCTB-HEMCTAJLJIIOB: BOAOPOAA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
Pusnyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB-METAJUIOB: JUTHS, HATPUS,
4.3 Kalus, MAarHus W KaJblMsl, aJIOMUHUSA, JKele3a. OJEKTPOXMMHMUYECKUU Pl
HaIPsDKEHUN METAIUIOB
44 ®u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAIIOB:
' XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA
duznyeckue U XMMUYECKUe cBOIcTBa okcuaoB HemetauioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(lV). Ilomyuenue oxkcumoB
HEMETAJIJIOB
46 Xumnueckue cpoiictBa okcunoB: metawioB |A—IIIA tpynn, nwmaka, memu(ll) u
xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVWMHUYECKHUE CBOWCTBA OCHOBaHMA W aM(OTEPHBIX THIPOKCHIOB (HA MpUMeEpe
4.7 THJIPOKCUIOB aTIOMMHUSA, )Keje3a, LUMHKa). IloaydyeHue ocHoBaHMH M aM(OTEpHBIX
TUAPOKCUIOB
OO0mue XUMUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOJIHOH, CEPOBOIAOPOIHOM,
48 CEPHUCTOM, CepHOH, a30THOH, QochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOW Kucior. [lomyueHue
KHCJIOT
4.9 OO0me xuMHYeCcKre CBOMCTBaA cpenHux coset. [lomyuenue coneit
4.10 [Tonydyenue, coOupaHue, paclo3HaBaHUE BOJOPOJA, KHUCIOpOJa, AaMMUAKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyuyenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYyYEHUS] METAJUIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccupukanus XUMHUECKHX peakuuMid MO pPa3IMYHbIM IpU3HAKaM: MO YUCITY U
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(PPEKTy, 10 U3MEHEHUIO
CTETNIEHEeW OKUCIEHMSI XUMHUUECKHUX DJIEMEHTOB
59 TennoBoil »pPeKT XMMHUYECKOH peakluH, TEPMOXHMHUYECKUE YpaBHEHHUsS. DK30- U
' 9HJOTEPMHUUYECKUE PEAKIIMH. TEPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENIM U BOCCTAHOBUTEIN.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUSI. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBLHON PEAKIIUN
54 Teopust 2NIEKTPOIUTHUYECKON aucconuanuu. KaTHOHBI, aHHOHBL. OJEKTPOJIUTHI WU
' HEINeKTPOoJUThI. CHUIIbHBIC U c1a0bie AIeKTPOIUThL. CTENeHb UCCOIMAIIHI
55 Peakuiuu nonHoro ooMeHa. Y caoBuUs MPOTEKaHHs peakii HOHHOTO 0OMeHa, MOJIHbIe
' U COKpalI€HHbIE HOHHBIE YPaBHEHHUS peaKIuil
6 XUMHs U OKpYyKarolas cpesia
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6.1

BemectBa w  marepuansl B MOBCEJHEBHOM JKHW3HUM 4elloOBEeKa. beszomacHoe
WCITOJIb30BAaHUE BEIECTB M XMMHUYCCKHX peakiuii B jabopatopuu u ObiTy. IlepBas
MIOMOIUIb MPU XUMHUUECKUX 05KOTax U OTPaBJICHUSIX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKaIoIIeH cpeipl (KUCIOTHBIE HO0XKIU, 3arpsi3HEHHE
MOYBBI, BO3JyXa W BOJOEMOB), CHOCOOBI ero mnpenorBpamieHus [IpenenbHas
nonyctumas  koHuentpauus BemiectB  (IIJK). Ponp xumum B pelieHuu
9KOJIOTHYECKHX Mpo0sieM. Y cuieHre NapHUKOBOTo 3 dexTa, pa3pylieHue 030HOBOTO
cios

6.3

[Ipumenenue cepsl, a3ota, dpocdopa, yriepoaa, KpeMHUSI U UX COSAUHEHHHA B OBITY,
MEIUIUHE, TPOMBIIUIEHHOCTH M CEeIbCKOM Xo3siiicTBe. [IprMeHeHHe MeTamioB |
CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coenuHeHni. [loHATHE O KOPPO3MM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3UH

6.4

6.5

[IpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOITYKTHI
ux nepepadoTku (OeH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH

[lepBoHayanbHble MOHATHSA OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHMSX
yriepoaa (MeTaH, 3TaH, 3TWIEH, alleTHIIEH, 3TaHOJ, IVIMLIEPUH, YKCYCHas KHUCJIOTa).
[lonsTe 0 OMOJIOrMYECKH BaXKHBIX BEILIECTBAaX: XKHUpax, Oeyikax, YrieBoJax — U UX
pOJIK B )KU3HU YEJIOBEKA

Pacuérsr:

7.1
7.2

1o opmMyIaM XUMUYIECKIX COCTMHEHUI

Macchl (MaccoBOi) 0K PacCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHUAM
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