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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOrO oO0ImIero ooOpazoBaHus (yriyOJIEHHBIH
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo XumMuM pa3zpaboTaHa C LEIbI0 OKa3aHUs METOJUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE NPEIMETHOE COJIEP)KAHKE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOCcTe oOywaromuxcsi. B mnporpamme 10 XUMHH — YYUTBIBAKOTCS
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
00y4aroIIerocs o OCBOEHUIO Y4eOHOTO COJIEPKAHUS.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
MHTEpECOB OOydYarIUXCs, Ha NPOAODKEHHE OOY4YeHHS Ha YpPOBHE CPEIHEro
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaIOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHS O TPEBPAIICHUAX SHEPTUU U
BEIIECTB B MPHUPOJE, O MYTAX PEUICHHs TI00ANbHBIX MPOOJIEM YCTOWYHMBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3allid  BO3MOXKHOCTEH  JJii  caMOpa3BUTUS U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyaroIuxcsi, uX oOmel u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  JeATeTbHOCTH,
OKCIEPUMEHTAJIbHBIX W HCCIEAOBATENbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM B
(GbOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaOIINXCS;

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

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
COJlep KaHMUsl TpeIMeTa, KOTOPbIN SBISETCS NEAaroruyeckd aaanTUPOBAHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHUE OOYYaIOIIUMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHITUN XUMUU, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIOJIAralomMX MPEACTaBICHUM OOIIe XUMHUM U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

YYE€HUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B OCHOBY T€OpETHYECKHX 3HAHUHN MOJOKEHBl AMIHUPUYECKU IMOTYyYEHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHME  cofep)KaHUsT MOporpaMMbl MO  XHUMHU  TIPOUCXOIAUT  C
WCIIOJB30BAaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHEHHWE (PYHIAMEHTAIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOydeHHsI Ha CIEOYIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1O XHUMHH
peanusyercsl pa3BUBAIONIAS U MPAKTUYECKas HAIPaBJIECHHOCTb OOYyYEHUS! XUMUU,
mupdepennmnanys  oOydeHus, BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



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

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

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
UCIIOJIb30BAaHUSI B 0Opa30BaTENIbHBIX OPTaHMU3AIUAX, PEATU3YIOUUX MMPOTPAMMBbI
muddepennupoBanHoro (yriy0n€HHOro, NpoGUILHOTO) HW3YYEHHS OTIEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIEr0 00pa30BaHUs.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
MEeToJaM TIO3HaHMS TMpPU M3YyYEHUM BEIIECTB W XUMHUYECKUX peakUui,
(GbOopMHpPOBAHUU U PA3BUTUHU MO3HABATEIBHBIX YMEHUN U CHOCOOOB ESTEIbHOCTH
U UX MPUMEHEHUUM B Yy4yeOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYpHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

npuoOIIeHNE OO0YyYaromUXCsl K CaMOCTOSITENIbHOW TO3HABaTEIbHOU U
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOM
rPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSICHATH M OLICHUBATH SIBJICHUS
OKPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NPU H3YYECHHH



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

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
JEATECIIbHOCTH, CBS3aHHBIM C XHMHEH, MOTHUBAIMA K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGHUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00y4ueHus;

OCO3HAHUE IIEHHOCTU XMMUYECKUX 3HAHUU B JKU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKpY>Karolel cpejie ¥ 3I0POBBIO JIIOICH;

puoOpeTeHNE OOYYAIOIIUMHUCS OMBITA CAaMOIIO3HAHUS, KJIFOUEBHIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JEATEILHOCTH.

Ha yriny0nénnoe u3ydeHue ydyeOHOro npeaMera « XuMus» oTBoautcs mo 136
yacoB B 8 m 9 kiaccax (4 yaca B HEIENIO), TO €CTh 2 4Yaca B HEACTIO 3a CUET
oos3arenpHor yactu OOII OOO um 2 wyaca 3a cuét uvactu OOII OOO,
dbopmupyemMoil yyacTHUKaMH 00pa3oBaTebHBIX OTHOIIEHUI. Bcero 272 yvaca 3a
JIBa rofa oOy4eHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. dusmueckne M XUMHYECKHME CBOWCTBA BEIIECTB. ArperaTHble
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX W SMIUPUYECKHX METOJAX
IIO3HAaHNsA B €CTECTBEHHBIX Haykax. [IpeacTtaBieHuss O HaydHOM IO3HaHUM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIMPOBAHNE,
BbIuMcieHue. [IpencraBieHns 0 HAy4YHOM ITO3HAHWM HAa TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJbI, TOPHBIE MOPOABI U MUHEpaJIbl. [IoHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMecei. OuncTKa BEUIeCTB.

BemectBa u XuMUYeCKHE peakUuU. ATOMBI M MOJEKYJIbl. XHMHYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BemlecTB. OnpeneneHrue BaJleHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEJUHEHUM U cocTaBieHue GopMmyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHas Macca.
OTtHocHTeNbHAs MOJEKYJIsIpHAas Macca. MaccoBasi oIl XMMUYECKOTO 3JIEMEHTA B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BeuecTBa. Pacyersl mo Qopmynam
XAMHUYECKUX COEIUHEHUW. MonspHas Macca cMmecH BelecTB. MonbHas JoJist
XUMHUYECKOTO 3JeMEeHTa B coeauHeHuH. Haxoxknenue mpocteitmend (Gopmyssl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

Pu3NYEeCKUEe U XMMHUUYECKHUE SBICHUS. XMMHUECKas PEaKIus U €€ MPU3HAKH.
VYcnoBus NpoOTEKaHHUs] XUMHYECKUX PEaKUUid. 3aKOH COXPAaHEHHsI MAacChl BELIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHb u gesrensHocTh M.B. JlomoHOCOBa.



XUMHYECKUE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUi (COEAUHEHUS, PA3IIOKEHMUS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKATMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBHUE COMbI WU
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE ¢ 0OpaslamMu BEIIECTB
KojimyectBoM 1 Monb. HaOnmiogeHue W omucaHue TMPU3HAKOB MPOTEKaHUs
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MoOJydeHue u paznoxeHue ruapokcuaa wmeaun (I1) npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabnroneHne u onuvcaHue OMNBITOB, WJUTFOCTPUPYIOLIUX 3aKOH COXPaHEHUS
MAacCCBI.

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Onpenenenrne OTHOCUTEIILHON MOJIEKYJIIPHON MacChl ra3000pa3HOIO BEIIECTBA 10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Tponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. [IpuMeHeHue kuciopona.
CriocoObl MoTy4YeHus: KUCIOpOo/ia B Ta00OpaTOpUU U MPOMBITIIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CJIOW, €ro 3HA4YeHUE [JIsi JKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJO0TEepMUUYEcKue peakuuu. TommmBo. Mcnonp30BaHue yrisi U ME€TaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3zayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopon — »nemeHT W mpocTtoe BemecTtBo. HaxoxkaeHnue Bomopona B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonstue o kucnorax u cossix. Memnonp3oBanne BOJOPOIa B Ka4eCTBE
TOILJIUBA.



Bonma. dusnueckue cBouctBa BoAbl. Boma kak pactBopurens. PacTBopbl.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIIpHAs KOHIIEHTpanus. Poiib pacTBOPOB B MNpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cojeoOpasywoniue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHUs OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIeHCTBHE C BOJOMW, C KUCIOTAMH U OCHOBAHUSIMHU, C IPYTUMH OKCHJIAMH).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetaiuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorer B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoun, ux cBolcTBa (B3aMMOJEHUCTBUE C KUCJIOTHBIMU OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA M
ATIOMHUHMS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH U IIET0YaMHu)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKTEepHbIE XMMUYECKHE CBOMCTBA Ha mpuMepe cpeanux couseit. [lomyuenue
COJIEH.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

DKCIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OIIPEJIEIICHNE COAEPKaHUSI KUCIOPOAa B BO3LYXE;

NoJyuyeHue, coOnpaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPOa;

HAOJIOJICHUE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U  YCJIOBHUU
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAKOMJICHHUE C 00pa3IiaMu OKCHUJIOB U OTMCAHKE UX CBOMCTB;

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

B3auMoieiicTBre Bojopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacCTBOPEHHOI'O BEIIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAMU (HATPUEM U KaJIbIIEM );

ONPEIEIICHUE PACTBOPOB KUCJIOT U IIEJIOYEHN C TOMOIIBI NHINKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIUA HEUTpaIN3alliH;

MOJy4EHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHUE OJHOTO MeETalia
JIPYyTUM W3 PacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pEellIEHHE DHKCIEPUMEHTAJIbHbIX 3a7ad 1o TeMme «OCHOBHBIE KJACChI
HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jiemeHTOB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMHueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpymnmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX
MeTajulax, TaJoreHaX, MHEPTHHIX (OJaropogHbIX) razax. ODJIEMEHTHI, KOTOpHIE
o0pa3ytoT aM(poTepHbIE OKCHJIBI ¥ TUPOKCHIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
Ilepuomnueckas cucrema xumuueckux odaemeHtoB J[. WM. Mengeneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBIL. DJNEKTPOHHAsT OpOUTab. DHEPreTUYECKUE YPOBHU U MOTYypOBHU
atoma: S-, p-, d-opOutamu. ONEKTPOHHBIE KOH(MUTYpAallMU U AJIEKTPOHHO-
rpadgudeckue (Hopmysbl aTOMOB. DU3HUECKUI CMBICI MOPSAKOBOTO HOMEPA,
HOMEpa Mepuoia U rpynisl 3jeMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 xumMuueckux 3yemMeHToB [lepuonnueckoit cucremsl . . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

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

3nauenue [lepuognueckoro 3axkoHa u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJEMEHTOB. XUMHYECKas CBS3b.
Buapl XMMHYECKOW CBS3U: KOBAJICHTHAs IIOJSIpHAs CBS3b, KOBAJCHTHAs
HENOJIsIpHAsl CBsI3b, MOHHAs CBA3b. MexaHM3Mbl 00pa30BaHUS KOBAJICHTHOM 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 oxucneHus. OrnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBIEHUSA. OKHUCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN 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;

IIPOBEJCHNUE  OIBITOB, WUIIOCTPUPYIOLUIUX  NPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHMSI, COSUHEHU).

MexnpeaMeTHble CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
Ha0JI0ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®dusuka: sABIEHUS NTPUPOIbI, (QHUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI HW3MEpeHUs, 00bEM, Macca, arperatHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPABIX (KPUCTAJUIMYECKHUX) TEJ, dJICKTPUICCKHN
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 U XMMHYECKasl peaKUus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 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
ctpoeHun aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCThb. lIpencraBieHue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHYECKHUX AJIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUECKOW CBSI3U: HMOHHAs, KOBaJICHTHas (HEmoJsipHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSl (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunbl KpUCTAITMYECKUX PEIIETOK — aTOMHAs, HOHHAs, METaJUTM4ecKas,
MOJIEKYJISIpHAst — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanyss XUMHUYECKUX pEaKIUui MO pa3IuyHbIM TMpU3HAKaM (M0 YUCIy 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).

DONeMeHThl XMMHYECKONM TEPMOJAMHAMUKHU. OHEpPreTMKa XUMHUYECKHUX
peakiuid. TernoBoit 3PeKT XUMUUECKOW peakIuu. IK30- U IHIOTECPMHUUYECCKUE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W ero clueacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BIUSIOIIME HA CKOPOCTh XMMHUYECKOW pPEaKUHUHU. DHEPrusl aKTHBALUU.
[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.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peaKIuu. OxuciurensHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxTtepuctuka). CocTaBieHUE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HEIEKTpOoauThl. KaTnoHbl, aHMOHBI. MeXaHHW3M JHMCCOLMALHAHA BEIIECTB C
pa3iaMyYHBIM BUJOM XHUMHUYECKOM cBs3U. CuibHble M Ci1a0ble 3JIEKTPOJUTHI.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  nokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALS
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
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mpposm3 coneii. loHHbIE ypaBHEHUS THUAPOJIM3a COJEH. XapaKTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTaJuIoB (TpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHSA);

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

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, LIEI0YeH U COJICH;

IIPOBEICHUE ONBITOB, WLIIOCTPUPYIOIIMX IPU3HAKKA MNPOTEKAHMS PEaKLMMA
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
OIIPEJENICHHS XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUH U COJIEH;

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

pacro3HaBaHUEe HEOPraHWYECKUX BEHIECTB C IOMOINbI0 KaYeCTBEHHBIX
pPEaKUNil HA UOHBIL;

pelieHrne HKCHEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakiuuy, «luaponus coneiy, «DIeKTpoauTHIecKas
JTUCCOLIHAITIS.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMHUUYECKUX JJIEMEHTOB, TPOCTBHIX BEIIECTB, auioTponus. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeTawioB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA Ha MpPUMEpE  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiiHass  KUCIIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
npuMeHeHue. JleiicTBhe Xjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJICUCTBHE C HEMETayIaMH, MeETaJZIaMU, KOHIICHTPUPOBAHHBIMU
a30THOM u cepHoMl Kkuciotamu). CepoBOJOpOA, CTpoeHue, G(UHYECKUE W
XUMHUUYECKUE CBOMCTBAa (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHUIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCUIIOB. CepHHUCTash KHUCIIOTa U €€ COJIH.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
npeacTaBUTeNsl Kiacca KuciaoT M crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOil KucnoThl. [IpeacraBieHus 0 XUMUYECKOM MPOU3BOJCTBE M CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakiuu Ha cyiabput-, cynbdua- u cyiabdar-annonsl. HaxoxaeHue cepsl u ee
COCNMHEHUH B Ipupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIIEHn Cpenbl
COCMHEHHUSIMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE BO3AyXa), CIIOCOOBI €ro
IPEIOTBPALCHHUS.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, Kuciopoaom). KpyroBopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOMCTBAa BOJIHOI'O pacTBOpa), NPUMEHEHUE M IOJYYEHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBanus. Conu aMMOHHUsS, UX (PU3MYECKHE M XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuuss Ha woHbl ammoHus. Okcuabl azorta (I, I, I, 1V, V).
A3zotucras Kuciaota. A30THasl KUCIIOTA, €€ MoJdy4YeHue, ((PU3nYecKue U XUuMUYECKUe
cBOMcTBa (0OIIME KAk TMPENCTaBUTENS Kjacca KHUCIOT U cheruduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPaT- U HUTPUT-AaHUOHBI. XHUMHUYECKOE 3arps3HCHHE OKpYKalolllel Cpeabl
COCIMHEHUAMM a30Ta (KUCIOTHBIE [OXKAM, 3arps3HEHHE BO3]yXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METaJlIaMH,
KHCJIOPOJIOM, raJIOr€HaMHt, KOHLIEHTPUPOBAHHBIMHA a30THOW M CEPHOU KUCIOTAMH).
Oxcuasl dochopa (I, V), dochopnas kuciora, Gu3MYeCKUe U XUMUUYECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha docdar-uonsl. [IpeacraBienus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHusl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled cpeabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mas xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BEUIECTB
(B3auMOJEHCTBYE C METANIaMU, HEMETalIaMHi, KOHLIEHTPUPOBAHHBIMU a30THOM U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposna, ux GuU3NUecKue U XMMHYECKUE CBOWMCTBA, JEHCTBUE HA KUBHIE
OpraHu3Mbl, MOJIYYEHUE U MPUMEHEHUE. DKOJIOrHYecKue mpoodiieMbl atMochepsl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HUX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHune. KapOoHartsl,
rUApoKapOOHaThl, WX cBoicTBa. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, All€THICH), 3TAHOJI, TJIMIEPUH,
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 JKU3HM YelloBeKa. EJAMHCTBO OpraHWYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Poinb kpemuus B npupojie u texuuke. Okeun kpemuus (1V), kpeMHueBas KUCIoTa,
CWJIMKAThl: (PU3UYECKHE M XUMHUYECKHUE CBOMICTBA, MOJYYEHUE M NMPUMEHEHUE B
ObITY M MPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

bop. Ocob6ennoctu crpoenust atoma. OO01mue npeacTaBieHuss 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy PUPOIHBIX XJIOPUIOB (TaJIOTEHUI0B);

IPOBEJCHUE OMNBITOB, OTPAXKAIOUIMX (PU3MUECKHEe U XUMUYECKHUE CBOMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

IPOBEJCHNE KaUeCTBEHHBIX peaklUid Ha XJIOpHUI-, OPOMUI- U UOJUA-UOHBI U
Ha0JII0/ICHUE IPU3HAKOB UX MPOTEKaHMS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOJO/IeHne  mporiecca  OOyIJIMBaHUSI — caxapa  IMOJ  JIEUCTBUEM
KOHILICHTPUPOBAHHOMN CEPHOU KUCIIOTBHI;

U3YYCHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKiuid Ha Cyabpua-, cynbPuT- u Cyibdar-
MOHBI U HAONI0ICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3MYECKMMU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yAOOPEHHUI;

nojiyueHue, coOupaHue, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBE/ICHHE KaYECTBEHHbIX pPEaKUUid HAa MOH aMMOHHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHNUS;

M3Y4YEHHE B3aUMOJCHCTBUS KOHIICHTPUPOBAHHOM a30THOU KUCIIOTBI C MEIBIO,
CBOMCTB (POChHOPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpPoIeccoM aJACOpPOIMM PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- M CUJIMKAT-HUOHBI W
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

M3y4YeHHUE B3aMMHBIX IIPEBpAIllEHUN KapOOHATOB U THAPOKAPOOHATOB;

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

pEILIECHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe « BakHeHIne HeMETaUIbl 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. CTpoeHHE IPOCTBIX BEIMIECTB — METALIOB. MeTrammdeckas CBI3b H
MeTaJuInyecKasi KpucTajuimueckas penieTka (IpUMUTUBHASL KyOudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOICTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUUYECKUU Ps HANPSIKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHYECKHX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHYECKUE CBOMCTBA (Ha MpUMepe HaTpUsl U Kajus), MOJTyYEHHE.
Oxcuzbl ¥ TUAPOKCUABI HATPUS U Kanus. [[puMeHeHune menouHbIX METaIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[Tepuognueckon cucreme xumuueckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHeWlnue cOequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mpuMeHeHHe. JKecTKOCTh BOABI U CHOCOOBI €€ YCTpaHEHHS.
KpyroBopor kanbius B IpUPOE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [I[puMeHeHne antoMUHNS U €ro CILIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUSI aTOMOB XpoMa, MeH, cepeOpa. BaneHTHbIE COCTOSIHUSL aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHCHHSX. 3aBHCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTA B COCJIMHEHUHU (Ha MpUMEPE COEAMHEHHI 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-OKUCIUTENSIMU), 00 UX OKCHUIAX, THIPOKCHUIAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIIEHUS. XapaKTepUCTUKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHbIE CBOMCTBA OKCUA U THIPOKCUAA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crpoeHue aroma, creneHH okucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
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.
DKOJI0ru4ecKue MpoosIeMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIBHOE U3YYEHHUE BELIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJCUCTBUS METAJLUIOB C BOJOM, C PACTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE 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 CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJbIHUs, )KECTKON BOJIBI;

W3YYEHHE IPOLECCOB IIOJIYYEHMS THUAPOKCUIOB JKee3a, UX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJIOICHUE W OTMMCAHUE OKpAIIMBaHUS TJIAMEHW MOHAMHU HATPHS, Kaausl U
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

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeEJOBEKa. BakHenine
BEILIECTBA U MaTepuaibl, 00JAaCTH MX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie Matepuansl 1 TEXHOJIOTUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAMOTHOCTH. XHWMHUS H 3J0pOBbE. 3HAUYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COCIMHEHUSIMU YTIIEPO/Ia, a30Ta, CEPBI, TKENbIX MeTaI0B. [IoHsATHE
o ITJIK. Ponp XxuMuu B pelieHnr 3KOJI0OTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasliaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAECICHUE KHUCIOTHOCTH IPUPOAHBIX BOJ, MOICIMPOBAHUE MpOILECCa
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

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

[Teprnonnueckuit 3akoH U [lepuoanueckasi cucreMa XUMUYECKUX JIEMEHTOB B
CBETE MPECTABICHUN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMmax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUH. Buabl
XMMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT TUMNA KPUCTAJUINYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJUHAMUKH.

XUMUYECKHUE peakuu B pactBopax. ['maponus coneit. Peakium oxucieHus-
BOCCTaHOBJICHUS. DIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
IEKTPOIUTUICCKON  JAWCCONMAIMA W OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIusIX.

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU M3yYeHUU XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiacCU(UKAIUs, MNePUOIUYHOCTD,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJECIb, TEXHOJOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (U3MUECKHE BEIWYUHBI, CIUHUIIBI W3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJUTMUECKasl PpeIIeTKa, JJCKTPOH, SApPO aroma, NPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PAAOAKTUBHOCTH, alb(a-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUYECKHUI 3apsi/i, MPOBOAHUKH, TIOTYTPOBOAHUKHU, TUAJICKTPUKH, COTHECIHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buonorus: sxocucrema, ouochepa, GoTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHUKPOIJICMEHTBI, MAaKPOJJEMEHThI, THUTATCIIbHBIC
BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE HUCKOIAeMble, TOTUIMBO, BOJHBIC PECYPCHI, TIJIaHETa 3eMJIS.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEJIbCKOXO35iCTBECHHBIC
TEXHOJIOTHH, TEXHOJOTUH IJICKTPOHHON MPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI TT0 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
BOCITUTATEIHLHOM ACATEIHPHOCTA 00pPa30BaTEILHON OpraHU3aIKi B COOTBETCTBHUH C
TPaJAUIIMOHHBIMUA POCCUHUCKHMH COITMOKYJIBTYPHBIMA U JTYXOBHO-HPABCTBCHHBIMH
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT ~IpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMAIU3AIMH
oOyyarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHCTEMOW IIO3UTHUBHBIX IICHHOCTHBIX OpPHCHTAIMA U
pacUIMpeHne ONbITa IEITETLHOCTH Ha €€ OCHOBE.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OPMHPOBAHHOCTh OIBITA ITO3HABATEILHONW W TPAKTUYCCKON NESTEIHHOCTH
0oOy4YaronmMxcs B MPOILECCE peaTu3alyi 00pa30BaTENbHON AEATENHHOCTH.

PaGouast mporpamma chopmupoBaHa ¢ y4€ToM paboueii mporpaMMbl BOCITUTAHUS
MAOQOY guues Nel, rnme BblAeNEeHBI IEIEBBIE OPUEHTUPBI PE3YIHTATOB
BOCITUTAHUSA:

1) naTpMOTHYECKOr0 BOCTIMTAHUSA:

MPOSIBICHUE IIEHHOCTHOTO OTHOLIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEIUI0, MOHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAayKH M TE€XHOJIOTUHU B JKM3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHU YKOHOMMKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOr0 BOCTIUTAHUSA:

MPEACTAaBICHUE O COLMAIbHBIX HOPMax W MpaBUJIAX MEKIMYHOCTHBIX
OTHOIIICHWM B KOJUIGKTHUBE, TNPOSBICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO M B3aUMOTIOMOIIM B MpoIiecce yIeOHOH U
BHEY4YEOHOM JCATEIHHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBAPUIICH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUHI
MIOCTYTKOB;

3) popMupoBaHUs IEHHOCTH HAYYHOTO MO3HAHUSA:



MHUPOBO33PEHUYECKUE MPEICTABIECHUS O BELIECTBE M XMMUYECKOM pEeaKiuH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO PAa3BUTHSA HayKU U HEOOXOAMMBIE IS
MOHUMAaHUS CYIIIHOCTU HAyYHOM KapTUHBI MHPA;

OCO3HAHHE IIEHHOCTU HAYYHOTO MMO3HAHUS I PA3BUTHUS KaXKJOTO YEJIOBEKA
U MPOU3BOJUTENBHBIX CUJI OOIIECTBA B LIETIOM, POJIU U MECTa HayKu «XUMHUSD» B
CUCTEME HAYyYHBIX MPEACTABICHUN O 3aKOHOMEPHOCTSX pPa3BUTUSA MPUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKON CPENOM;

Mo3HaBaTelibHasg MOTHBAlMg W MHTEpEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpa3BUTHIO M C€aMOOOpa30BaHMIO, K HCCIIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HaIlpaBJICHHUS U YPOBHS JajbHEMILEro
oOyueHwus;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHME [IEHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKAa Ha 3[0POBBIH 00pa3 *U3HU, OCO3HAHUE IMOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOT0Jsl, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMH B YUEOHBIX U )KM3HEHHBIX CUTYyaIUsX;

5) Tpy10BOT0 BOCIIMTAHMSI:

(GopMUpOBaHNE LIEHHOCTHOI'O OTHOILIEHHUS K TPYIOBOM AEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YeJIOBEKA M K MCCIIEOBATENbCKOM NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOU B COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K npodeccusM, CBA3aHHBIM C XUMHUEH, B TOM YHCIIE K
npogeccusiM HaydyHOU cepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
chepe;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOMMOCTH OTHOIIEHUS K MPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA IS
OKpYXalollel cpeabl; OCO3HAHHWE TIJ100aIbHOTO XapakTepa HSKOJOTUYECKUX
npo0ieM U MyTel UX pEelIeHUs; CIOCOOHOCTh MPUMEHSTHh 3HAHUS, MOJTy4yaeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH Cpeloi;
AKTUBHOE HENPUATHE JACUCTBUM, IPUHOCIIIUMX BpEI OKPYXKAKLIIEH CpEIE;
OCO3HAaHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTMYECKOM U COLMAIIBHOM Cpel; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOMN JEATENBHOCTH 3KOJOTHUYECKOW HAITPABICHHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3ynbTaThl OO0YYarOMIMXCS, OCBOMBIIMX MPOTpamMmy IO
XUMHH OCHOBHOT'O OOIIET0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHUE MEXIUCHUIUTMHAPHBIX (MEXIPEIMETHBIX) TOHITHI, OTPAKAFOIINX
MaTepuaIbHOE E€IUHCTBO MHpa M Ipoliecc IO3HaHUs (BEIIECTBO, CBOWCTBO,
JHEprus, sBJICHUE, HAy4yHbIH (PaKT, 3aKOHOMEPHOCTb, TMIIOTE3a, 3aKOH, TEOPHUS,
HaOII0/IeHUE, U3MEPEHUE, UCCIIEIOBAHUE, SKCIIEPUMEHT U JPYTHE);

OBJIAJICHUE YHUBEPCAJIbHBIMH YYE€OHBIMU JEHCTBUAMM (TO3HABATEIbHBIMH,

KOMMYHUKATUBHBIMHM,  PETrYJISTUBHBIMH),  BaXHBIMH  JUII  TIOBBILIEHUSA
(G ()EKTUBHOCTH OCBOCHHS COJIEpKaHUS ydyeOHOTO mpeameTa, (pOpMUPOBAHUS
KOMIETEHIIM, a  TaKXKe  IMPOEKTHO-HCCIENOBATENbCKON  JEATEIbHOCTU

OoOy4Jaronnxcs B Kypce XuMUU;
CIIOCOOHOCTh WX MCIOJIb30BaTh B y4€OHOMW, MTO3HABATEIBLHON U COIMAILHOM
ITPaKTHUKE.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble 1ornyeckue AecTBU:

YMEHUSI HCIOJb30BATh MPHUEMBI JIOTUYECKOTO MBIIUICHUS MNPU OCBOEHUH
3HAHUMU: PACKPBIBATh CMBICI XUMHUUYECKUX MOHATUM (BBIACIATH UX CYIICCTBEHHbBIC
MPU3HAKH, YCTAaHABJINBATh B3AUMOCBA3b C JIPYTUMU MOHSATUSMU); aHAIM3UPOBATh,
CpaBHUBaThb, 00001IaTh, BHIOMpPATh OCHOBAaHUA A KJIacCU(UKAIMU U
CUCTEMAaTHU3alMM XUMHUUYECKUX BELIECTB U XMMHUUYECKHX PEAKLMM; yCTAHABIMBATH
MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy OOBEKTaMU U3Y4YEHUS; CTPOUTH
JIOTUUECKUE pPaCCyXJICeHUs (MHAYKTUBHBIC, JCAyKTHUBHBIC, TI0 AaHAJOTHH);
npeayiaraTh KpUTEPUU U BBISBIISITH OOIME 3aKOHOMEPHOCTU M MPOTUBOPEYHS B
M3y4aeMBbIX IMPOLECCAX U SABJICHUSX; IMPOBOJUTH BBIBOJbBI U 3aKIFOYEHUS; YMEHUS
MPUMEHSIThL B MPOLIECCE MO3HAHUA TMOHATHUS (MPEIMETHBIE W METaNpeIMETHbIE),
CUMBOJIMUECKHUE (3HAKOBBIC) MOJIEIH, UCIIOIb3yEeMble B XUMHUHU, MPEOOPa30BHIBAThH
MOJIEIbHBIC MPECTABICHUS — XMMUYECKHUI 3HAK (CHMBOJI DJIEMEHTA), XUMUYECKast
dbopmyra U ypaBHECHHE XUMHUYECKOW PEAKIIUU — MIPH PEIIeHUN Y4eOHBIX 3ajad; C
YYETOM OTHUX MOJEIBHBIX MPEACTABICHUN XapaKTEepU30BaThb H3y4acMbIE
XMMHWYECKUE BENIECTBA U XUMHUUYECKUE PEAKIIUH.

ba3oBble wucciaegoBareJibCKkue AeHCTBUS (METOAbI HAYYHOIO IO3HAHUS
BeILECTB U SIBJICHUI):

YMEHUSI MPUMEHSITh METOAbl HAYYHOTO IO3HAHUS BEUIECTB W SIBJICHUW Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATEIHHON U
MIPOEKTHO-UCCIIEIOBATEIbCKOM AEATEIbHOCTH;

YMEHHS HCIIOJb30BaTh IMOCTABJIEHHBIE BONPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTENIEHO CTABUTh BOMPOCHI; aHAJTU3UPOBAThH (DAKTHI, BHISBISATH
u QopMymupoBaTh MpoOJIeMy, ONMPENENsATh IMEb W 3aJadd, COOTBETCTBYIOITUE



pelIeHunto MpoOIeMbl; MpeaaaraTh ONUCATeIbHYI0 WM 00bICHUTENBHYIO THIIOTE3Y
U OCYIIECTBJIATh €€ MPOBEPKY; YMEHHUS IMPOBOJUTH HM3MEPEHUS HEOOXOIMMBIX
apaMeTpoB, BBIYUCICHUSA, MOJCIUPOBAHUE, HAOIIOACHUS U SKCIEPUMEHTHI
(peanbHbIE W MBICIEHHBIE), CaMOCTOSITEIbBHO IPOrHO3MPOBATh PE3YJbTATHI,
(dopMynupoBaTh 0000IIEHNS U BBIBOJBI [0 pE3yjbTaTaM MPOBEACHHOIO OIbITA,
MICCJIENOBAHMsI, COCTABIIATH OTUET O IPOAEIAHHON paboTe;

Pabora ¢ nundopmanmeii:

YMEHHsI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(POpMaALUU (HAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJEp)KaHus, CIpaBOYHBIE IOCOOUS,
pecypcol HTepHeTa); aHaIu3upoBaTh HHPOPMAIUIO U KPUTUYECKU OLIEHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uH(pOpMaIMIO, 3HAUMMYIO JJIA pelIeHUs y4eOHOW 3aJaud; YMEHHsS NPHUMEHSTh
pas3auuHble METOABl M (OpPMYJIUpPOBaTH 3alpochl MpPU TIOUCKE U OTOOpE
uHpopMaluy, HEOOXOIUMOM MJis BBINOJHEHUS Y4YEOHBIX 3aJad; HCIOJIb30BATh
MH()OPMAITMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Pa3jMYHbIE IMOMCKOBBIE
CUCTEMBI; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (OPMY NPEACTABICHHUS
uHpopmaruu (cxembl, TIpa@uKd, IUarpaMMbl, TaOJMIbI, PUCYHKH W Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CpencTBa pabOThl C
XUMHUYECKOM MH(popManueil; NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYeCKHE) 3HAKW U CHUMBOJBI, (hOpMyJibl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KoMMyHUKAaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE JeHCTBUA:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUHN):

MPEACTABIATh TOJYUYCHHbIC PE3yJIbTaThl MO3HABATEIBLHON JIESITEIHLHOCTH B
YCTHBIX W TMHCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNaTh C IIpe3CHTaIuen
pe3yJbTaTOB BBIMOJHEHUS XUMHYECKOTO JKCIEPUMEHTa (HCCIIeI0BaTEIbCKOM
7a00paTOPHOM MM MPAKTUYECKON pabOoThI, yueOHOTO MPOEKTA); B XOJ€ JUaiora u
(W) TUCKYCCHU 3a71aBaTh BOMPOCHI IO 00CYK/1aeéMOM TeM€e M BBICKA3bIBaTh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEIJI0KEHHOMN
3a/1ayi.

2) ymeHus y9eOHOTO COTPYAHUYECTBA (TPYIOBass KOMMYHHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: TUIAHUPOBATH OPTAaHU3AIHIO
COBMECTHOW pabOThI, OMPENeNsATh CBOIO POJb, PACHPEACTATh 3aladyd MEXIY
YJIeHaMH TPYMIBI, BBIIOJHATH CBOIO YacThb pPaOOThl, KOOPAMHUPOBATH CBOU
JNEUCTBUSI C ACUCTBUSAMM JPYTUX YJICHOB KOMAHIbI, ONPEACNATh KPUTEPHUH IO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; pemiaTh BO3HHUKAIOIIME MPOOIEMbl Ha
OCHOBE ydeTa OOIMWX WHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B



oOcyxneHnn, OOMEHE MHEHHUSMH, «MO3TOBOM INTypMe» U Jpyrux Qopmax
B3aUMOJIEUCTBUSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS

OBnazieHWe YHUBEPCATbHBIMU YYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CaMOOPraHU3alMHM, CAMOKOHTPOJS, CAMOKOPPEKIUU, B TOM
qucle:

YMEHHsI peliaTh yuyeOHbIe M MCCIEIO0BATENbCKUE 3a/auyd: CAMOCTOSTEIHHO
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh Hauboee TMOAXOAAIIUMH C YYETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOW WU
UCCIEIOBATENIbCKOM  33Jaud; Ha  OCHOBE  MOJYYEHHBIX  pEe3yJIbTaTOB
dbopmynupoBaTh 0000IIEHUSI U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
IPOLIECCOB; aHAJIU3UPOBATH PE3YJbTAThl: COOTHOCUTH CBOMU JIEUCTBHUS C
IUIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOKO JIESITEIIBHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yJabTaThl OCBOCHHUSI MPOTPAMMbl MO XUMHU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIee CoJepkKaTeabHOe
AP0 C TPEAMETHBIMH pe3yJbTaTaMu 0a30BOTO YpPOBHS, COTJIACOBAHBI MEXIY
co00#, YTO TO3BOJSET PEATM30BBIBATH YIIYOJIEHHOE HM3yUYC€HHE KaK B paMKax
OTHEJbHBIX KJAcCOB, TaK MW B paMKax pealu3allid HWHJIUBUAYAJIbHBIX
0o0pa3oBaTEIbHBIX TPACKTOPUM, B TOM YHUCIIE MCIOJIb3Ysl CETEBOE B3aUMO/ICHCTBUE
opranuzanuu. [lo 3aBepuieHnH pean3alii MPOTPaMMBbI YTIIYOJICHHOTO YpPOBHS
oOydJaromnfecss CMOTYT JieTalbHee OCBOUTH MaTepHall, OBJIAJIETh PACIIMPEHHBIM
KpyroM MOHSTHI U METOJIOB, PeIIaTh 33/1a4 00Jee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHbIe pe3ysIbTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOIIUMUCS HAYYHBIX
3HaHUW, YMEHUW U CHOCOOOB JEHCTBUM, cHEUUUECKUX MJId TPEeIMETHOU
obnmactTu «XUMHUS»; OCHOBHI HAYYHOTO MBINUICHUS;, BUABI JIEATEILHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHHS, €ro WHTEpHpeTanuud, MNpeoOpa3oBaHUI0 U
NPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX U PEATbHBIX JKU3HEHHBIX YCIOBUSX;
o0ecrneurBalOT BO3MOXXHOCTh YCIENIHOTO OOy4YeHHS Ha CJCAYIOIIEM YpPOBHE
oOpa3oBaHus.

K xoHumy oOyuenuss ¢ 8 kaacce y oOyudarmierocs OyayT copMHUpPOBaHbI
CIIEyIOIIMe TPEIMETHbIe pe3ydbTaThl HW3YYCHHS XUMHH Ha YIriIyOJIeHHBIM
YPOBHE:



PacCKphIBATh CMBICI OCHOBHBIX XHMHWYECKHX IIOHSTHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, METAJJI, HEMETal, aJUIOTPONHs, IPOCTOE BEUIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OAHOPOJHAas U HEOJHOPOAHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAs M MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBas JOJISI XHMHUYECKOTO »JJEMEHTa B COCIUHEHWUH,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJ, KICIIOTa, OCHOBAHUE,
cojib, amMOTepHbI OKcHa, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKash peaKius,
KJaccu(ukanus peakiuii: peakiuy COeIUHECHUS], PEAKIIUU Pa3NIOKECHHS, PEaKIuu
3aMElIeHUs, peaklu OOMEHa, 3K30- W DHAOTEPMHUUECKUE PEaKIUH; TEIIOBOU
s ekt peakuu; AIpo aToma, SIEKTPOHHBIA CIOM atroMa, aTOMHAas OpOUTab,
paguyc aTomMa, XMMHUYECKasl CBsI3b, MOJISIPHAsI M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBa
(mpolieHTHasi KOHIIEHTpAIUsi) B pacTBOpe, MOJISIpHAs KOHIIEHTpAllMs BEIIECTBA B
pacTBOpPE;  BIEKTPOOTPUUATEIBHOCTh, CTENECHb OKHUCJIEHHUS, OKHUCIUTEIN |
BOCCTaHOBUTEIH, OKHCJICHUE " BOCCTAHOBIICHUE, OKHCJIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MPUMEHSIThH ATU TIOHSTHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIECTB
Y YPAaBHEHUUM XUMUYECKUX PEAKLINM;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTETICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICHKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o hopMynam, BUAbl XUMUYECKON
CBsI3U (KOBAJICHTHOM Y MOHHOW) B HEOPTaHUUECKUX COCAUHEHUSX;

PACKpbIBAaTh CMBICI 3aKOHOB COXPAHEHMUS MacChl BEUIECTB, IOCTOSIHCTBA
cocraBa, llepmogmueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOpUH, 3aKOHA ABOTraJipo M €ro CIJIEICTBUM, MPEICTABICHUN O HAyYHBIX METOAaX
MO3HAHMUS, B TOM YHCJIE OKCIHECPUMEHTAIBHBIX M TEOPETUUECKUX METOAaxX
MCCJICIOBAHUS BEIIECTB U N3YUECHUSI XUMHUUYECKUX PEaKIIN;

JEMOHCTPUPOBATh MOHMMAHUE TEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX JIEMEHTOB OT UX MOJIO)KEHUS B [lepuonnueckon cucreme:

OMHUCHIBATh W XapakTepuszoBaTh Tabiuunyro Qopmy Ilepuoanueckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3jinyaTh MOHATHUS «TJjaBHas moiarpynma (A-
rpynmna)» u «nobouynas noarpymnmna (b-rpymnma)», «Mansie mepuoab» U «OO0JIbIINe
EepUOAbDY;

COOTHOCHUTH 0003HAUEHUS, KOTOPhIE MMEIOTCs B Tabmuie «llepmommueckas
cuctemMa xumuyeckux oanemeHtoB JI. WM. MenngeneeBa»y, C YUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps
a1ipa, o0I11Iee YMCIIO JIEKTPOHOB U PACTIPE/ICTICHUE UX IO JIEKTPOHHBIM CJIOSM);



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacnpeneeHueM SJCKTPOHOB IO JHEPTETHYECKUM YPOBHSIM, IOJYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerioBoMy 3G (heKTy);

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHME U XUMHUYECKHE CBOWCTBA
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINEe XUMUYECKUE
CBOMCTBa OKCHJOB, KUCJOT, OCHOBaHHI M COJIEH, T€HETUYECKYIO CBS3b MEXKIY
HUMHU, TOATBEPKIas MPUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHHM COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

OIMHMCHIBATh POJIb KHUCJIOPO/a, BOJOPOAA M BOJABI B MPUPOIHBIX IMpoIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTIOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TIPOTHO3UPOBATH CBOWCTBAa BEIMISCTB B 3aBHUCHUMOCTH OT HUX
COCTaBa M CTPOCHHUS, BO3MOKHOCTH TPOTEKAHHWS XMUMHUYECCKHUX MPEBpPAIICHUN B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHUYECKOTO 3JIEMEHTa B COSUHEHUH,
MacCCOBYIO JIOJII0O XHMUUYECKOTO d3JieMEeHTa 1o (GopMmylie COCIMHEHUS, HAXOIUTh
npocTeiyo (popMysy BelecTBa 10 MacCOBBIM WJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKOMN PEaKITny;

MPUMEHSTh OCHOBHBIE OTEPAIlMU MBICIUTEIHLHOU JEATEIBHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3¢M — I M3YYCHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEAKINi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIIOACHHUE,
U3MEpPEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT (peanbHBIM W MBICICHHBIA) — IS
OCBOCHHS YYEOHOTO COJICpIKAHMUS;

pacKkpbiBaTh  CYIIHOCTh MPOIIECCOB  OKHUCJICHUS W  BOCCTAHOBJICHHS,
COCTaBJISITh YPaBHEHUS MPOCTBHIX OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEaKITUI
(MeTOI0OM JIEKTPOHHOTO OajlaHca);

YCTaHABIMBATh CBA3U MEXKIYy peaqbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOILIECCAMH, MTPOMCXOASIIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHHSIMHU
JIPYTUX YIEOHBIX MPEIMETOB,;

coOmoaare mpaBwia  Oe3omacHOl  paboTel B jaboparopud  Ipu
WCITOJIb30BAHUU XUMHUYECKONH TOCYIbl W OOOpyJOBaHUS, a TakKe IMpaBuUiia
oOpalieHusi ¢ BELIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH BbITOJIHEHHUS



7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT MO TMOJYYCHUIO W COOHMPAHUIO
ra3000pa3HBIX BEMIECTB (BOAOpPOAA M KHCJIOPOJa), IPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA, PELICHUIO
HKCIIEPUMEHTANILHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIAaCChl HEOPraHUYeCKHUX
COCJIMHECHUI;

JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIOIIECH yMeHHUs 0€30MmacHOro oOpaiieHus ¢ BEIeCTBAMHU, HUCIOJIb3yEMbIMU
B MOBCEIHEBHOM >KM3HU, a TaK)K€ 3HAHME MPABUII MIOBEICHUS B LIETSAX COEPEKEHUS
3JI0POBbsI 1 OKPY>KAIOIICH Cpe/Ibl.

K xoHumy oOyuenuss ¢ 9 knacce y oOyuwaromierocss OyayT copMUpPOBaHbI
CIIEIyIONIUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUU Ha YIIIyOJICHHBIM
YpOBHE:

PACKPBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHSATHI: XUMUYECKUN 3JIEMEHT,
aTOM, MOJIEKyJla, WOH, KAaTHOH, AaHUOH, OJJEKTPOOTPULATEIILHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl peaKkilusi, TerIoBor 3P heKT peakiuu, MOjib, MOJISPHBIM
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] AUCCOLUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 COoJield, oOpaTUMble M HEOOpaTUMBbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIHMH, OKHUCIUTENb, BOCCTAaHOBUTEIID,
OKHCJICHME W BOCCTAaHOBJICHHE, OJJICKTPOJM3, aJJIOTPONusi, aM(pOTEPHOCTS,
XUMHYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, META/UIMUECKas), MEXXMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBsA3b, CWiIbl BaH-nep-Baanbca), KoMIJIEeKCHBIC
COCIIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAS KyOuuyeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuJeckas, rpaHelEeHTPUPOBAHHAS KyOudeckas,
reKcaroHajbHasl TJIOTHOYIAKOBAaHHAsS), KOPPO3Usl METAJJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKLINH, KaTalIn3, XUMUUECKOE PABHOBECHE, DJIEMEHTHI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOpPETUUECKUX OCHOB Xxumuu; [T/IK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHYECKUX IIOHATHH W
IIPUMEHATH T MOHITHUS PHU ONIMCAHUU BEIIECTB M UX MPEBPAILICHUN;

HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTEICHb OKHUCIIEHUS XUMHUUYECKHUX JJIEMEHTOB B
COEQUMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMWHEHWU 1Mo (opmysaM, BHIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COEIUHEHUSX, 3apsj HOHa [0
XUMHUYECKON (hopmysie, XapakTep Cpellbl B BOJHBIX PACTBOpPAaX HEOPTraHUYECKHUX
COEQMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKH KOHKPETHOTO BEIIECTBA;



packpeiBath cmbicn [lepuoamueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 NOHUMAaHUE:!

ONKMCHIBATH W XapaKTepu3oBaTh TaOiuuHyro Qopmy Ilepuogmueckoii
CUCTEMBbl XUMHUYECKHUX DJIEMEHTOB: pa3nuyaTh MOHATUS «A-Tpynnay u «b-
rpynmay, «Majible epUoIb» U «OOJBIINE MEPUOIbI»;

OOBSICHATH CBSA3b TOJIOKEHHUs dieMeHTa B Ilepuoamueckoit cucreme ¢
pacrpesieIeHUEM JJICKTPOHOB M0 SHEPreTUYECKUM YPOBHSAM, IOAYPOBHSM U
OpOUTAJISIM aTOMOB MIEPBBIX YETHIPEX MEPUOJIOB;

BBIICJIATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB 3JIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHJIOB) B MpeJeiax MallblX MEPUOJ0B U TJIABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUH AIEKTPOIUTHUECKON TUCCOUMAINK, 3aKoHa ['ecca
U €ro CIJEJICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTH XHMMHUYECKOW pEakiuu, HampaBlE€HUS CMEIICHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XUMHYECKHUE JJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TeroBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTENEHEH OKUCIEHUS XMMHYECKUX HJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YacCTHUIO
KaTajan3aropa);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIUE XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHMYECKUX COCIMHEHUM, MOATBEPXKAasi 3TO OMHCAHUE
npuUMEpaMH  MOJIEKYJSPHBIX W HOHHBIX  YPaBHEHUH  COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHUYECKON TUCCOLMALMN KUCIIOT, WEN04Yel
W COJICH; TIONHBIE M COKpAICHHBIE YPaBHEHUS pEaKIMii HWOHHOTrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYUIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILECTBAMHU PA3JIMYHBIX KIIACCOB;

pacKpbIBaTh  CYIIHOCTb TPOIECCOB THUAPOJIM3a COJIed  IMOCPEICTBOM
COCTaBJICHUSI KPATKMX MOHHBIX U MOJICKYJIIPHBIX YpaBHEHUN peaKIUid, CYITHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MPEICKa3bIBATh XapaKTEP CPEbl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3UYECKHME UM XUMHUYECKHE CBOMCTBA
IPOCTHIX BEUIECTB (KUCIOPOA, 030H, TpaduT, aimMas, KpeMHu#, 60p, a3ot, pocdop,
cepa, XJIOp, HaTpUM, Kajauii, MarHui, KajJblUi, ATFOMUHUN, )KEIE30, MEllb, IUHK,
cepeOpo) W 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOAOPOA, cepoBomopon, okcuuabl yriaepoxa (11, 1V),



kpemuus (1V), asora (I, Il, I, 1V, V) u docdopa (lll, V), cepur (I1V, VI),
CepHHUCTasi, cepHas, a30THas, (ocdopHas, yroibHas, KpPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuasl MetamioB |A-IIA-rpynn, amomunus, meau (Il), nunka,
xenesa (I u 1));

MOSICHSITh COCTaB, OTHENbHBIE CHOCOOBI MOJTYYEHHUSI U CBOMCTBA CIIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIIUE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3y4yaeMbIX BEIIECTB B MPUPOIHBIX MPOIEccax,
BIIUSIHUE HA KUBBIE OPTraHU3Mbl, IPUMEHEHHUE B PA3IMYHBIX OTPACIISX IKOHOMHUKH,
WCTIOJIb30BaHMUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOANUTH PEAKIMHU, TMOATBEPKIAIONINE KAYECTBEHHBIH COCTAaB Pa3TUYHBIX
BELIECTB, PACIIO3HABATH OIBITHBIM IIyTEM COJAEpKALMECS B BOAHBIX pacTBOpax
WOHBL: XJIOpUA-, OpoMuUI-, UoAua-, cyibdar-, docdar-, kapboHaT-, CHIUKAT-,
cynbGuT-, Cynb(ua-, HUATPAT- U HUTPUT-UOHBI, TUIPOKCUI-HUOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajablys, aTlOMUHUS, *Keeza (2+) u xkenesa (3+), meau (2+),
IIUHKA,

OOBSCHATH U NMPOTHO3UPOBATh CBOMCTBA BAKHEHIIMX M3y4aeMbIX BELIECTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUIN B Pa3TMIHbIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DSJEMEHTOB XHUMHYECKOW KHHETUKH U
TEPMOIMHAMHUKH;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MACCOBYIO
JIONIF0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XUMHYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIEHTPAIlMIO BEHIECTBA B pPACTBOPE, HAXOIUTh
npocTeiyo GopMyiTy BElecTBa 0 MAaCCOBBIM MIJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
IPOBOANUTH PACcUEThl MO YPABHEHUSAM XUMHUYECKHX PEaKIMi ¢ Y4ETOM HeAOoCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOJAa MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaessiTh COCTaB CMECE;

coOnogaTh  mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M O0OpyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU BBIIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M  YIJEKHCIOro Ta3a) M PEUICHUIO
HKCMEPUMEHTAIbHBIX 3aJad MO TeMaM Kypca, MPEACTaBIsATh pPe3yJbTaThl
dKCIIEpUMEHTa B (hOpMe BBIBOJIOB, I0KA3aTEIIbCTB, TPAPUKOB, TAOJIHIl U BHISBISATH
IMIUPUYECKUE 3aKOHOMEPHOCTH;



IPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHOW IEATENBHOCTH (aHAIHU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M) MPU U3yYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKLUH,
BJIA/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU NO3HaHMsI (HaOJII0IeHUE, U3MEPEHNE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIA U MBICICHHBIN);

OpUMEHATH  TpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEHIECTBAMH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHON JKM3HM, IIpaBWia IOBEAEHUS B LEIAX
cOepeXEHUs 3/10pOBbS U OKPYXAIOLIEH NpPUPOJHOW Cpenbl, MOHUMAaTh BpPEN
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3MBbl OIPEICIICHHBIX BEILECTB,
HOSICHATh Ha IpUMepax CrocoObl YMEHBIIEHUS W MPEIOTBPALLEHUS UX BPEIHOTO
BO3JICHCTBHSI, 3HAUECHHE KUPOB, OCIIKOB, YIIE€BOAOB JJIsl OpraHU3Ma YEJIOBEKa;

UCITIOJIb30BaTh MOJIyYEHHBbIE MpPEACTaBICHHUS O cepax mpodeccHoHaTbHOM
JEATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMU, KaK OCHOBY
Ui IPO()ECCUOHANBHON OpUEHTAllMM U JUIsl OCO3HAHHOTO BBIOOpAa XMMMHU Kak
NpoQUIBHOIO TMpeAMeTa MpU NPOAOKEHUU OOYyYEHHsT Ha YpPOBHE CPEIHEro
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESATENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HampaBJICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YYEOHBIX UCCIIEI0BAaHUM B YCIOBUSAX 00pa30BaTeIbHBIX OPraHU3allnH,
a TaKXe opraHu3auuid (HEHTPOB) JOMOJHUTEIBHOTO 00pa30BaHus JETEH.
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KPEMHHI, UX COeIUHEHMs. bop SHIMKJIOTICTUH
Htoro no paznemny 43
Pasznea 3. Mera/liibl M MX COCUHEHUA
http://Xumuk.ru
-pa3au4HEIe
3.1 OO01111e cBOMCTBA METAIIIIOB 10 XUMHAYECKUE
SHIUKIONEIUN
http://Xumuk.ru
-pa3InvHEIC
3.2 Baxueiiime MeTauibl 1 UX CO€IUHEHUS 22 XUMHYECKUE

DHIIMKJIOIIC AN
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Hroro no pazneny

Pasznea 4. Xumus U OKpyskamomas cpeaa

32

Bemecma 1 MaTCpHraJibl B J)KU3HU YCIIOBCKA.

http://www.hij.ru

-KypHain "XuMmus u

4.1 5 KHU3HB"
OCHOBBI YKOJIOTUYECKON TPAMOTHOCTH
Hroro no pasneny 5
Pa3nen 5. O600menune 3HaHMii
http://xumuk.ru
. -pa3an4HbIe
[ToBTOpeHue u 00001IeHIE 3HAHHIA
5.1 10 2 XUMHUYCCKUC
OCHOBHBIX pa3esioB KypcoB 8—9 Ki1accoB
SHIUKIIONEIUN
Hroro mo pazueny 10
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

H.E.Ky3nenosa 1.M.Tutosa H.H.I'apa Xumus 8 knacc, Benrana-I'pad 2017
H.E.Ky3unenosa U.M.Turoa H.H.I'apa Xumus 9 knacc, Benrana-I'pad 2017

3agaynuk o xumun H.E.Ky3unenosa, A.H.JI€gkun 8, 9 kiacc

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

KoHTposbHbIE U TpoBepoUHbIe paboThl XumMus 8, 9 ki

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://www.chem.msu.su

- QJIEKTPOHHAs OMOIMOTEKa YUeOHBIX MaTEPUATIOB MO XUMUHU.

http://xumuk.ru

-pa3In4dHbIC XUMHUYCCKUEC SHIIUKIIOIICINH

http://www.hij.ru

-KypHan "XuMus U KU3Hb"
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