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LIIOACHUTEJIBHASA 3AIIMCKA

®enepanbHas pabodasi mporpaMma Mo XUMHUHM JI OOYyYaIOMIMXCS C 3aJIepKKOU
ncuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro OO0IIEro 0Opa3zoBaHUA
MOJITOTOBJIECHa Ha oOcHOoBe denepasbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmero oOpaszoBanus (IIpmka3z Munmnpocsemenusi Poccun ot
31.05.2021 . Ne 287) (mamee — PI'OC OOO), PenepanbHON aganTHPOBAHHOMN
o0Opa3oBaTeIbHON MPOTrPaMMbl OCHOBHOTO OOITIETO 00pa30BaHUS I OOyJarOIIMXCS C
OrpaHUYEeHHBIMA BO3MOXKHOCTAMH 3710poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoii pabodeil MporpamMMbl OCHOBHOTO OOIIETO
oOpazoBanus 1o ydyeOHOMY mpenMmery «Xumus», DenepanbHOW MNPOTPaAMMBI
BOCIIUTAHUS, C YYETOM paCIpelesIeHHbIX IO KJaccaMm MpOBEpsSeMbIX TpeOOBaHUU K
pesynbraTtam ocBoeHMsI DenepalibHOM a1anTUPOBaHHOM 00pa30BaTEIbHON MPOTrPaMMBbl
OCHOBHOTO o0miero oOpa3oBaHMsl AJi1 OOYyYarOIIMUXCS C 3aJEpKKOM IMCUXMYECKOro
pa3BUTHS W  DIIEMEHTOB  COJAEpXKaHWUSA, NPEICTABICHHBIX B  YHUBEPCAJIbHOM
konupukarope mo xumuu, Konuemniuu npenojaBanus yueOHOTro npeamMera « XuMus B
00pa3zoBaTeNibHBIX OpraHu3anusx PO, peanus3yronmx oCHOBHbIE 00111e00pa30BaTeibHbIC
IPOrpamMMBlI.

[Iporpamma o xumuu pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEIIO B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

Y4eOublii  mpeamer  «XHMHS» ~ BXOJUT B MPEAMETHYIO  00JacTh
«EcTrecTBeHHOHAay4YHbIE MpEAMETh». B cucTeMe ecTeCTBEHHOHAy4yHOIro 0O0pa30BaHUs
XUMHSI KaK y4eOHbIN MpeIMET 3aHMMAET BaXKHOE MECTO B ITO3HAHUM 3aKOHOB MPHUPOJIBI,
(GbOpMHUpPOBAaHUM HAY4YHOW KAPTUHBI MHpA, CO3JaHUU OCHOBBI XMMHMYECKHX 3HAHHM,
HEOOXOJUMBIX JJIsi TIOBCETHEBHOM >KU3HU, HABBIKOB 3/I0POBOTO M 0€30IacHOTO st
YyelloBeKa M OKpYy)Kawlled ero cpeabl oOpa3a >XKM3HHM, a Takke B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4EeHHs XMMHMM CBSI3aHA C OBJIAJIEHUEM XUMHYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TpU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHUCIICHHBIX CBA3EH XMUMHH C IPYTUMHU MpEaMETaMu
IIKOJIBHOTO Kypca.

[Iporpamma BKJtOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE 0Aa30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOUIEH BO3pACTy OOYYAIOLIMXCS M HX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkaHnn JaHHOrO Kypca MPEeACTaBICHbI OCHOBOIIOIATAOIINE XUMUYECKUE
TEOPETHUYECKUE 3HAHMUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOEHHMs BEILECTB,
3aBUCUMOCTH HUX CBOICTB OT CTPOEHHUS, IPOTHO3MPOBAHUE CBOMICTB BEILECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YYEHUSI HEOPraHUYECKON XMMHUN COCTABIISIET aTOMHO-
MOJIeKyJsipHOe yueHue, llepmommueckuii 3axkon .M. MenneneeBa C KpaTKUMH
CBEJICHUSMH O CTPOCHHUM aToMa, BHUAAX XHMHYECKOW CBSA3M, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMUYECKUX PEAKIIHA.



B u3ydeHun Kypca 3HaUNUTEIbHAs POJIb OTBOJUTCA XUMHUECKOMY SKCHEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX pabOT, OMUCAHUIO PE3yIbTATOB
YUYEHMUYECKOTO SKCIEPUMEHTa, COOJIOJICHUI0O HOPM U TpaBui Oe30macHoi paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus jaHHON MpOTrpaMMBbI B MpoIiecce 00yYeHUs MO3BOJIUT 00ydaronuMcs
¢ 3IIP ycBOUTH KIIOYEBBIE XMMHYECKHME KOMIIETEHLUHMH WM TOHATh POJb U 3HAUEHUE
XUMUHU CPEIU PYTUX HAYK O IPUPO/IE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHIO Yy OOYYAIOMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOIIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTrO INPUMEHEHHSI HAayYHBIX
3HAHWI, OCHOBAHHOIO Ha MEXKIPEAMETHBIX CBA3SAX C mnpeameTamu «OKpyxKarolui
mupy», «Dumsukay, «buomorus», «l'eorpadus», «Marematuka» u (HopMuUpyeT
KOMIIETEHLIUM, HEOOXOAUMBbIE JJii MPOJOJDKEHHs  oOpa3oBaHus B 00JacTH
€CTECTBEHHBIX HayK.

W3ydyeHne XuMUM CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (YHKIUMOHAIBHOM  TIpPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh W KPUTUYECKU aHAJIM3UPOBaThb HHGPOpPMAIUIO, NPEICTABICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh HpPEAMETa JUIsl Pa3BUTUSA KU3HEHHOW KOMIIETEHIIUU
oOyvatromuxcsi ¢ 3[IP 3akmroyaeTcss B yCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOJUMBIX NJIsl MOBCETHEBHOW »M3HU; HABBIKOB 3J0pPOBOTO M 0€30MacHOro Jis
YeJI0BEKa M OKPY’KaloIleld ero cpeibl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:KaHue OO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX nMoTpedHocTel oOyuaromuxcs ¢ 31IP. OBnanenne yueOHbIM
MpPEeAMETOM «XUMHUS» MPEJICTABISAET ONPEACICHHYIO TPYAHOCTh JJIsl 00YYarolUXCs C
3I1P. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATENbHOCTH, MEPUOANUYECKUMU
KOJICOaHUSIMU BHUMAaHMS, MAJIBIM 00b€MOM TMaMSTH, HEIOCTATOYHOCTHIO 00IIIEro 3amaca
3HAHWM, MMOHW)KECHHBIM ITO3HABATEJIbHBIM HHTEPECOM M HHU3KMM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO mpeameTa «XHUMH
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu oOydaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
MOCTENIEHHOE YCIOKHEHUE N3YYaeMOro MaTepHaia.

[Ipy wu3ydyeHUH XUMHUHM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCUCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

TeopeTnueckuii Marepuall PEKOMEHAYETCS U3Yy4aThb B IPOLIECCE IMPAKTUYECKOMU
nesTenbHOCTH. BO3MOXKHO BBIJIEIEHUE OTJEIBHBIX YPOKOB Ha pEIICHUE 33/1a4 B CBA3HU
CO CJOXHOCTBhIO aHanm3a TekcTta oOydaromumucs ¢ 3[IP. Opranuueckoe eauHCTBO
MPAKTUUYECKOM U MBICIUTEIbHONW JIEATEIbHOCTH OOYYaIOIIMUXCS HA YpOKax XUMHUU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymeHuil. Ocoboe BHUMaHHUE NMPU U3YYCHUHM XUMUU YACTSAETCS U3YYCHHIO «CKBO3HBIX)
MOHATUHN ¥ (JOPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

[enun u 3a7aun u3yueHus yaeOHOTO peaMeTa « XUMHUS)
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OOmue wnenn wu3ydeHus Yy4yeOHOro ImpenMera «XUMHUS» TMPEACTABICHB B
®enepanbHOil  paboueil mporpaMMe OCHOBHOro oOuiero oOpaszoBanus. OHH
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEeHMs] Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0meil KyabTypbl. OOydeHHE YMEHUIO YUYUTHCS U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEILHO B HACTOAIEE BpEeMs SIBISICTCS OJIHOM
U3 BOKHEUIINX QYHKIUNA y4eOHBIX TPEAMETOB, B TOM YUCIE U « XUMUN.

s oOyuatomuxcst ¢ 3[1IP, Tak ke, kKak W I HOPMAaTUBHO Pa3BUBAIOIINUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IporpaMmmy,
JOMUHHUPYIOIEEe 3HAUCHHE MPHUOOPETAIOT TaKKe IENH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJbHO  Pa3BUTOW  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIICHHI, CITIOCOOHOM alanTHPOBATHCA
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HU;

HaMpaBJIeHHOCTh OOYYEHHMs] Ha CUCTEMATHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOSITEJIbHOM MO3HABATEILHON NESITEIbHOCTU, HAYYHBIM U MIPAKTUYECKUM METO/IaM
NO3HaHMs, POPMHUPYIOIIUM MOTHUBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0ecrieueHue yCIIOBUHM, CIOCOOCTBYIOIIUX MNPHOOPETEHUIO O0y4aromUMUCS
OTbITa PA3HOOOPA3HOM JESITENILHOCTH, MIO3HAHUS U CAMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIMM ), UMEIOIIMX YHUBEPCATbHOE 3HAYCHHE JIJISI PA3IUYHBIX BUJIOB
JESITeIbHOCTH;

dbopmMupoBaHUE YMEHHI OOBSCHSATH M OIICHUBATH SIBICHUS OKPY)KAIOIIEro MHpa
Ha OCHOBAaHHWH 3HAHUU W OTIBITA, TTOJYYCHHBIX MPU N3YICHUN XUMHH,

dbopmupoBaHue y OOyYarOMMXCs TYMAHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWMHUYECKUX 3HAHWUW JUIsI BBIPAOOTKM OSKOJOTHYECKH I11E€JeCO00pa3HOTO
MOBENIEHUSI B OBITY U TPYIOBOU ACSITEILHOCTH B IIEJIAX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>Karollel MpUpOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUINIET0 00yUeHHUS.

Kypc HampaBiieH Ha perieHue ciaeayronmx 3aaad, 00ecnedrBaronnX peaan3aluio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJOB K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEICTABICHUN O
BEIIECTBAaX, UX MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUN; OBJIaICHUE TTOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HAaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHUS, XHUMHUYECKHX MPEBPALICHU HEOPraHUYECKUX U
OpTraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH XWUBOW M HEKHBOW MPUPOIHI;
yriryOeHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIJICHHE OCHOBaMH XMMHYECKOM TPAMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHWBATh XKU3HCHHBIC CUTYallUH, CBSI3aHHBIE C XMMHEH, HABBIKAMHU
Oe3ormacHOro oOpamieHus ¢ BEHIeCTBAMH, HCIIOJIb3YEeMbIMH B IOBCEIHEBHOH >KU3HU;
YMEHHMEM aHaJU3upoBaTh M IJIAHUPOBATh SKOJOTHYECKH O€30MacHOe IOBEIACHHE B
LEJISIX COXPaHEHUS 30POBbs U OKPYKAIOIIEH CPe/Ibl;
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dbopMupoOBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXKAY pealbHO HaOIIOqaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBSICHAThH
IPUYKMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHS, a
TaK>Ke 3aBUCUMOCTb TPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHHUS BEUIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSAMH TMPU TMPOBEIACHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCIIOIb30BaHUEM Ja0OPATOPHOro 000PYIOBAaHUS U IPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHHUM XHUMHUYECKOM HAyKd M pEIICHUU
COBPEMEHHBIX IKOJIOTMUYECKHUX MPOoOeM, B TOM YHCIIE B MIPEIOTBPAILICHUH TEXHOT€HHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAMN Y4eOHOr0 MaTepuaJia o XuMHH

OOyuenne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTUMAJIBHBIX YCIOBHH JI YCBOEHHS MPOrPaMMHOTO MaTepuaia OOydaroIUMHUCS C
3IIP. bonbpuioe BHUMaHHE AOKHO OBITH yAENEHO OTOOpY y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IPU COXPaHEHUU OO0IIEero 6a30BOr0 YPOBHSL.
OH J0MKEeH MO COAEpX aHUI0 U 00beMy OBITh alallTUPOBAHHBIM JJII O0YYarOUIUXCS C
3IIP B cOOTBETCTBUU C UX OCOOBIMH OOpa3oBaTelbHBIMH MOTpeOHOCTAMU. Clenyer
o0JjerynTh OBIaJeHue MmarepuasioM oOyvatomumucs c¢ 3IIP mocpeactBom  ero
JETAILHOTO OOBSICHEHUSI C CUCTEMAaTUUYECKUM IMOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOIA
B IPUMEHEHUU 3HAHUI C HCIOJb30BAaHHUEM MPHUEMOB AJITOPUTMHU3ALUU U BU3YaJIbHbBIX
ornop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepuaa.

bonbiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEET
OTOpa Ha MEXIIPEIMETHBIE CBS3M BOIPOCOB, MU3y4aeMbIX B JaHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu Kak «['eorpadus», «Puzukay, «buonorus». Ilo3Bomss
paccMarpuBaTh OAMH M TOT K€ Y4eOHBbI MaTepuan C pa3HbIX TOYEK 3pEHHS,
MEXIIPEIMETHBIE CBSI3H CIIOCOOCTBYIOT €r0 JIYYIIEMY OCMBICICHHIO, 00Jiee TPOUYHOMY
3aKpEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTHYECKUX YMEHUH.

[Tpu mOAroTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeayCcMOTPeTh (POPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh W3y4aeMblil MaTepua,
IUIAHUPOBATh MPEJCTOALLYI0 paldoTy, OCYIIECTBIATH CaMOKOHTposb. Heobxoaumo
MOCTOSIHHO CJIEUTh 3a MPAaBWIBHOCTBIO pEUYEBOro O(OPMIICHHS BBbICKa3bIBAaHUM
obyuarommmxcs ¢ 3I1P.

B cBsi3u ¢ 0cOOEGHHOCTSIMM TOBEACHUSI U JESATENBHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOJWM CTPOXKAWIINKA KOHTPOJIb
COOJTFOICHUS TIPABWJI TEXHUKH OE30MMACHOCTH TPH MPOBEICHUH JTaOOpaTOpHBIX paboT B
XUMHUYECKOM KaOWHETE.

IIpuMmepHble BUABI aesATedabHOCTH oOy4daromuxcsi ¢ 3IIP, o0yciioBieHHbIE
0c00bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00eCIeYnBAIONIAE OCMBICJIEHHOE
OCBOEHHE CO/Iep:KaHNU 00pa30BaHusI MO NpeaMeTy « XHMHUS»

Conepxxanue BUAOB jesTenbHOCcTH oOyuwatoniuxcs c¢ 3IIP Ha ypokax Xumuu
ompenensieTcss UX 0COoObIMU O00pa30BaTEIbHBIMHU MOTPEOHOCTSIMU. [loMHMO MMHMPOKO
ucnonpzyembix B GOIT OO0 obmmx st BceX O0y4arouMxcs BUAOB JESTEIbHOCTH
ClleqyeT YCWIMTh BHUJIbl JESITEIbHOCTH, cleuu(uyHble s JaHHOM KaTeropuu
oOyuJaromuxcsi, Uit 00ecTieyeH!s] OCMBICIEHHOTO OCBOCHMSI COAEpKaHHs 00pa30BaHUs
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[0 NPEAMETY: YCUJICHHE MPEIMETHO-MPAKTUYECKON JEATEIbHOCTH C aKTUBU3AlUEH
CEHCOPHBIX CHCTEM; YEPEAOBAaHUE BUAOB ACATEIBHOCTH, 3aJCHCTBYIOIIUX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOPOM Ha allTOPUTM; «IIOLIATOBOCTH)» B
U3YYCHUU MaTepHalia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
oOpas3libl, CXeMbl, IIA0JIOHBI, OTIOPHBIEC Ta0uIbl). 1 pazButus y ooyyatouuxcs ¢ 3[1P
YMEHUSl JieNlaTh BBIBOJBI, (OPMUPOBaHHUS TPaMOTHOIO PEUYEBOTO BBICKA3bIBAHUS
HE0OXO/IUMO HCIMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
YACIUTh OOYYEHHIO CTPYKTYPUPOBAHHMIO MAaTepHUalia: COCTABICHUE PHUCYHOUHBIX H
BepOANbHBIX CXEM, COCTaBlieHME TaOJdMIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaYECHHBIMU OCHOBAaHUSAMH JJIs KIACCH(UKAIMKA W HATIOJHEHUE WX NMPUMEPaMH U
zp.

[IpumMepHasi TemaTuyeckasi U1 TEpMUHOJIOTHYECKas Jekcuka cooTBeTcTByeT DOII
000.

Hnst oOyuatomuxcss ¢ 3[IP cymiecTBEHHBIMHU SIBISIOTCS MPUEMBI PabOTHI C
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crmenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOMIEH TEPMHHOJIOTHU.
N3yyaeMble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTelibHa BU3yalbHas
MOJJIEPIKKa, AJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, ONTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMHHOJIOTHH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cootBerctBUM ¢ @DenepaibHbIM < TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIapPTOM OCHOBHOT'O OOIIEro 0O0pa3oBaHMs YUYEOHBIN MpeaMeT «XUMHUs» BXOIWUT B
npeaMeTHy0 00JacTh «EcTecTBEeHHOHAYUHBIE MPEIMEThI» U SIBISETCS 00s13aTEIbHBIM
JUTSL UBYUYECHUS.

Y4eOHbIM IMJIaHOM Ha €€ u3ydeHue oTrBefeHO 136 yuyeOHbIX 4acoB — Mo 2 4 B
HEJE0 B 8 U 9 KJlaccax COOTBETCTBEHHO.

Conepxanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHON
paboueit mporpamme, cootrBerctByer DOI'OC OOO, pa3paboTaHOo C y4EeTOM
®denepanbHOl  OCHOBHOM  00pa3oBaTeNbHOW  MPOTrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHusi 1O Yy4yeOHOMY TMpeaMeTy «XUMHUS», COOTBETCTByeT DenepanbHON
aJanTUPOBAHHOW OCHOBHOW 00Opa3oBaTeIbHONM TMPOrpaMMe OCHOBHOTO  OOIIETO
o0Opa3oBaHUs 00YUAIOIIUXCS C 33JIEPIKKOMN MCUXUYECKOTO PA3BUTHSI.

IL.COAEP KAHUE YYEBHOI'O ITPEIMETA «XUMMUS»

COAEPXXAHUNE ObYYEHUNA B 8 KIIACCE

[IepBOHaUaIbHBIE XUMUUECKUE TTOHATHS

[Ipenmer xummuu. *Ponp XuMmum B KWM3HM dYejoBeka.® Tema W BemecTsa.
duznvecKre CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE BEIISCTB. * XHMUS B CHCTEME
Hayk.* Uwmcteie BemectBa u cMmecu. CmocoObl pazgenenus cmeceit. [IpaBuna
0e30macHOro OOpaIieHus ¢ BEIeCTBAMH U J1abopaTopHbIM o0opynoBanueM. *Ilonstue
0 METOJ[aX IMO3HAHMS B XUMHH.*

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE JIEMEHTHhI. 3HAKU (CUMBOJIBI) XUMHUUYECKUX
aneMeHTOB. OTHOCHUTENBHAS aToOMHasa Macca. [IpocTeie U CloXHBIE BEECTBA. ATOMHO-
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MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BageHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. *3aKoH
MOCTOSIHCTBA COCTaBa BellecTB.® (OTHOCUTENbHAas MOJIEKYJsipHas Mmacca. MaccoBas
JOJIsI XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

Ou3nuecKkue W XUMHUYECKHE SBJICHUA. XHUMHUUYecKass peakuusa. [IpuszHaku
XUMHYECKUX pEaKlIMil. YPAaBHECHHUS] XUMUYECKUX PEAKUUN. 3aKOH COXPAHECHHSI MacChl
BemiecTB. Kinaccudukamuss XUMHUYECKUX peakiuil (COeAUMHEHUs, Pa3JI0KEHUs,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpUM W MpUEMAMH OOpallleHUs C J1a0OPATOPHBIM O0OPYIOBAHUEM;
W3YYCHHE W OINHCaHue (PU3NYECKUX CBOMCTB 0OOpa3OB HEOPTaHWYECKHX BEIICCTB;
HaOmoeHne pu3ndeckux (IJIaBICHUE BOCKA, TASTHHUE JIbIa, PACTUPAHKUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCALIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOMN
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOM) sBIICHUM, HAOMIOACHHE U OMHCAHUE
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX peakiuil (pas3iioKeHue caxapa, B3auMOJCUCTBUE
CEpHOM KHUCJIOTHI C XJOpHIOM Oapusi, pasnoxkeHue ruapokcuna memu (1) mpum
HarpeBaHuu, B3aUMOJICHCTBHUE Kene3a ¢ pacTBopoM cosu Meau (II));u3ydyenne cnocobos
paszzenenus cMecel (C MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE, BhITIAPUBAHUE, TUCTHILISAIMS,
xpomatorpadusi), mpoBeJACHUE OUYMCTKA TMOBAPEHHOW COJIM; HAOIIOJEHUE U OMKCAHUE
pE3yIbTAaTOB TPOBEACHMS OMbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl;
CO3/IaHHE€ MOJIENIEN MOJIEKYJ (IIApPOCTEPKHEBBIX).

Baxueiimme npeacTaBuTeNI HEOPraHMYECKNUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — »sleMEHT M IpOCTOE
BeliecTBO. HaxoxkaeHue kuciaopoaa B mpupojie, Guznyeckue u XMMUYECKUEe CBOMCTBA.
Peakuuu ropeHust mpoOCThIX U CIOXKHBIX BemiecTB. CrocoObl MOMydYeHUs KUCIOpOoa B
naboparopuu *u npombluieHHOCTH. * [Ipumenenue kuciaoposa. [lonsitue 06 okcumax.
KpyroBopor kuciopoaa B mpupoze. *O30H — auioTporHasi MoauduKaIus Kucaopoa.

TemnoBo# 3pPexT XuMHUYECKON peakiiny, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHE peaKUU. TOIMIUBO: yrojib U METaH. 3arpsi3HEHHUE BO3/lyXa, YCUIICHHUE
napHUKOBOTO Y (dexTa, pa3pylieHrne 030HOBOTO €O, *

Bonopon — aneMeHT U npocToe BeniecTBo. HaxoklieHne BoJopojaa B MPUPOJE,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOJCHCTBUS C HEMETAIJIaMHU U
OKCHJIaMH METAaJIJIOB), TIPUMEHEHHE, *crocoObl momydeHus.® [loHsATHE O KHCIOTax U
COJISIX.

KonuuectBo BemectBa. Monbs. Momnsipas macca. 3akoH ABoraapo. MospHbIit
00BEM Ta30B. Pacuersl o xumuueckoi opmyiie. PacueTsl MaccoBO 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUU, KOJMYECTBA BEILECTBA, MOJSPHON MaccChl, MOJIIPHOTO 00beMa
ra3oB. Pacu€rel 110 XUMUUYECKUM YPABHECHHUSIM.

*®usznyeckue cpoiicTBa BoAbL.* Boma. Ee cocta, cTpoenue u Moiekyibl. *Bojaa
Kak pactBoputenb.* PactBopel. *IloHSTHE O HACHIIEHHBIX ¥ HEHACHIIIEHHBIX
pactBopax. llonsTe pacTBOpHUMOCTH BemecTB B Boje.* Pacuer maccoBoil monu
BEIllECTBA B pacTBope (IMpOIleHTHAas KOHLEHTpanwus). MaccoBasi 10yisl BelllecTBa B
pacTBope. *XuMHUUYECKHE CBOMCTBA BOABI (Pa3OKEHHUE, PEAKIIMH C HATPUEM, OKCHIIOM
Kanblusi, okcugom cepbl (IV) peakuuu ¢ MetajiaMH, KUCIOTHBIMA M OCHOBHBIMH
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okcugamu). [lonsitre 06 ocHOBaHUSAX. Posib pacTBOPOB B IPHUPO/IE U B KU3HU YEITOBEKA.
Kpyrosopot Boabsl B mpupoze.* 3arps3HeHHe NPUPOIHBIX BoJ. OXpaHa U OYHMCTKA
IPUPOAHBIX BOJI.

Baxneiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHUYecKux coeAuHeHui. OKcuabl: cocTaB, Kiaccu@ukanus (KUCIOTHBIE,
OCHOBHBIE, *amdoTepHbIe, HecoseoOpa3yoe - Ha npuMmepe okcuaa yriaepoaa (II) u
okcuna azora (II)), Homenkmarypa.* *[lonmyyeHue™ m XMMUYECKHE CBOMCTBA OKCHJIOB
(B3auMopelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEIOYM W HEPACTBOPUMBIE OCHOBaHWA. HoMmeHKiaTypa OCHOBaHHM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOACHCTBHE C OKCHJIAMU
HEMETAJUIOB, KHCIIOTaMu, colisiMu). *[lomyuenne ocHOBaHMiA. *

Kucnotsr: cocraB, knaccudukaiys, HOMEHKIATypa, (PU3NIECKue U XUMUICCKUE
CBOMCTBa (B3aMMOJICCTBHE C MeETaUIAMH, OCHOBHBIMH OKCHIAaMH, OCHOBAHHSIMH,
COJIIMHM, Ha TPUMEPE COJSHOM M CEepHOM KHCIOT), *crmocoObl moiyudeHus.® Psj
aktuBHoctu MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa CoOJei,
*CrmocoObl TOJy4YeHHs*, B3aUMOJICHCTBUE COJIEH ¢ MeTajslaMU, KHCIIOTaMH, IIeJI0YaMu
U COJIIMH, IPUMEHEHHE.

[Tonsitue 06 amM@oTepHBIX TUAPOKCHAAX (HA TMPUMEpPE IMHKA U *aTtOMUHUS™)!
*XMMUYECKHE CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTAMU U IIEJI0YaMH, Pa3oKeHUe Mpu
HarpeBaHUM) U MOTy4YeHue.*

['eHeTndeckass CBs3b MEXKAY KIaccCaMH HEOPTaHWYECKHX  COCAMHCHHM.
['eneTnueckue psabl.

XHAMHYECKHUI IKCIIEPUMEHT: KaueCTBEHHOE OTIPE/ICTICHUE COJIeP KaHMs KACIOpoaa
B BO3/yX€; MOJYYCHHE U M3yUYCHHUE CBOMCTB KUCIOPO/1a; HAOIOICHHE B3aUMOICHCTBHS
BEIIIECTB C KUCJIOPOJIOM U YCIIOBHSI BOBHUKHOBEHUS U MPEKPAICHUS TOpeHus (Tmokapa);
O3HaKOMJIEHHE ¢ 00pa3llaMy OKCHJIOB W ONMCAHKWE WX CBOWCTB; MOJIYYCHUE U U3YUCHHE
CBOMCTB BOJIOpoJia (TOpeHHe); HaOII0ICHHE 00Pa3IloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEW PAacTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEM PAacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBUE BOJIBI C MeETa/ulaMH (HAaTpHEeM U KajbllieM) (BO3MOXKHO
MCIIOJIb30BAaHUE BHUJICOMATEPHUAIIOB); OIPEJCICHUE PACTBOPOB KHUCIOT M IICIOYEH C
MOMOIIbI0  MHJIUKATOPOB; UCCJENIOBaHUE OOpa3loB HEOPraHWYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB; HAOIIOJICHUE WM3MEHEHHUS OKPACKM HHAMKATOPOB B PacTBOpax
KHUCJIOT U IeNIoYell; u3yuenue B3aumojeiicteus okcunaa meau(Il) ¢ pactBopom cepHoii
KHCJIOTBI, KHCJIOT ¢ METaJJITaMH, PEaKIuii HeUTpaaIu3aluu; MOJyICHHE HEPACTBOPHUMBIX
OCHOBAaHWH, BBITCCHCHHE OJHOTO MeETajla JPYyrdM W3 pacTBOpa COJIM; pEIICHUE
OKCIICPUMEHTAJBHBIX 3aJad 10 TeMe «BakHeWIme KiIacChl HEOPTaHWYECKHX
COCIMHEHUN.

[Tepnonnueckuii 3akoH U lleproanyeckas cucteMa XMMHUYECKHX 3JIEMEHTOB
. . MenpneneeBa. CTpoeHre aToMOB. XUMHUY€ECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
[lepBble MOMBITKYN KJIacCU(PUKAIIMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX DJIEMEHTOB (ILIEJIOYHBICE W IIEJTOYHO3EMEJIbHbBIE METaJUIbl, TaJIOreHBI,
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WHEPTHBIE Ta3bl). *DIEMEHTH, KOTOpble 00pa3yloT aM(OTepHbIE OKCUABI H
TUAPOKCHUIBI. *

[lepnognuecknili 3akoH. I[lepuoamyeckas cuCTEMa XHUMUYECKHX HJIEMEHTOB
1. 1. Menaeneesa. Kopotkonepuoanas U * INIMHHOTIEpUOIHAS ™ dbopmbl
[lepuomnueckon cucrembl xuMudeckux syiemMeHTOB . WM. Menneneesa. Ilepuoabr u
rpynmnbl. PU3NYECKUNA CMBICI TOPSIAKOBOIO HOMEpPAa, HOMEPOB NEPUOAA U TPYIIIbI
AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX saep. *M3orombl.* DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MHEpPBBIX 20 XMMHYECKUX 3JIeMEHTOB lleproauueckoit
cucrembl J[. 1. Menneneea. XapakTepUCTMKA XHMHWUYECKOIO OJJEMEHTAa IO €ro
nonoxxenuto B [lepunonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TIaBHBIX
MOATPYII, B 3aBUCMMOCTH OT aTOMHOro (MOpSAJIKOBOTO) HOMepa 3HauyeHue
Ilepnonnueckoro 3akoHa u lleproguueckoil CUCTEMBI XMMHMYECKUX 3JIEMEHTOB [UIS
pa3BuTHs Hayku U npakTuku. Jl. 1. MenneneeB — y4€HbIN U TpaxaaHuH. *

Xumnyeckass cBs3b. KoBasmeHTHass (moJisipHasi W HEMOJIIpHAsi)  CBS3b.
*DNeKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX JIEMEHTOB.* lOHHas CBSI3b.

Crenenp okucieHus. OKHCINUTEIBbHO-BOCCTAHOBUTEINBHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIMUTEIN U BOCCTAHOBUTEH.

XUMUYECKUN OIKCIIEPUMEHT: M3yuyeHUE O0OpaslloB BEIIECTB METAUIOB W
HEMETAJUIOB; B3aUMOJICHCTBUE T'MIPOKCHAA LIMHKA C PACTBOPAMM KHUCJIOT M ILIEJIOYEH;
MIPOBE/ICHHE OIBITOB, MIUTIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHHUS ).

MexnpenMeTHbIe CBSI3H

Peanmuszannss MeXnNpeaMETHBIX CBS3€d INPU HM3YYEeHUM XUMHM B 8§ KJacce
OCYUIECTBJISIETCSL Yepe3 HMCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHM, SIBISIOIIMUXCS CUCTEMHBIMH JUIS OTIEIbHBIX NMPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO1ue ecTecTBEHHO-HAayyHble MOHSATHUSA: HAy4yHBIA (akT, rumoresa, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KJacCu(pUKalus, NEPUOAUIYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIA, U30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUECKUH 3apsii, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ras3, (pu3nyeckue BEIMYUHBI, €AUHULBI U3MEPEHMUS,
KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYYEHMUA B 9 KIIACCE

BeniectBo 1 xXuMHuueckas peakius
ITepuognueckuii 3akoH. llepuomnueckass cHUCTEMAa XHMHUYECKHUX DJIEMEHTOB
. . MenneneeBa. CTpoeHne aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
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XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIUS, KaJblUd U UX COCAUHEHUI B
COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B lleproanyeckoil cucrteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKON CBA3U. THUIBI KPUCTAUIMYECKUX
pemETOK, *3aBUCUMOCTH CBOMCTB BELIECTBA OT THUIA KPUCTAITMYECKON pEeIIETKA U BUIA
XUMUYECKOU CBS3H.*

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEMIECTB (MEXIyHApOAHAS U
TpUBHAJIbHAs1). XMMUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IMYHbIM KJlaccam
HEOPraHUYECKUX COCAUHEHUM, TEHETUUECKasl CBSI3b HEOPTaHUUECKUX BEILIECTB.

Krnaccudukanmst XMMHUYECKUX PEAKIIAN M0 PA3IMYHBIM MMPU3HAKaM (IT0 YHCITY U
COCTaBy YYacCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO TEIJIOBOMY d(PQeKTy, M0 N3MEHEHHUIO
CTENICHEH OKHUCJICHUS XHMHYECKHUX DJJEMEHTOB, *M0 OOpaTUMOCTH, IO YYacCTHIO
KaTanausatopa).® DK30- U JHIOTEPMUYECKHE peakuuu. *TepMOXuMUUYECKHE
ypaBHEeHUs. *

*[lonsiTHE O CKOPOCTHM XUMHUYECKOW peakiuu. [loHsTne 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TEeTEPOreHHBIX
peakuusx. [loHaTre o xumMuueckoM paBHOBecHHU. CMENIEHNE XUMUYECKOTO PaBHOBECHSL.
@aKTOpHbl, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJOKEHUE XUMHUYECKOTO
paBHOBecus. *

OKUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuuu, ANEKTPOHHBIN Oaytanc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMNA C UCTIOJIb30BAHUEM METO/1a AJIEKTPOHHOTO OaliaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALAMN. DJIEKTPOIUTAYECKAS] JUCCOLIMALINS.
OJEKTPOJIUTHI M  HEIEKTPOJUThl. KaTuoHBI, aHMOHBL. *MexaHu3M AHUCCOLMAIUU
BEIIECTB C pPa3IMYHBIMU BUJAMH XUMUYECKOM cBsi3u. lloHsATHE O cCTeneHu
auccouuanuu.™ CuibHbIE U CIIa0ble SJIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KoHUA. [lonHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakuuid. XUMHUYECKUE CBOKCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ TWPEACTABICHUNA OO0 3JICKTPOIUTUUYECKOMN
mucconuann. Cpena pactBopa. KauecTBeHHbIE peakIMM Ha KaTHOHbI U AHUOHBIL:
XJIOpUa-, OpoMuUI-, HOAUA-, CyibdaT-, kapOoHAT-, cuiIuKar-, (ocdar- aHUOHBI
TUPOKCUJI-MOHBI; KaTHOHBI aMMOHHS, MarHus, KajbIlUs, aJlOMUHUS, kene3a (2+) u
(3+), Mmenu (2+), muHKA, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTALIUUYECKUX
penIEéTOK HEOPraHUYECKUX BEIIECTB — META/UIOB U HEeMeTalIoB (rpadura U ajimMasa),
CIIOKHBIX BEIIECTB (XJOpUJia HATpHsl); HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB;, HCCJIEIOBAHUE
3JIEKTPOMPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIIECCA JUCCOLMALIMKN KUCIIOT, IIEI0UEH U
cojiei  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BHUJCOMATEpUATIOB); IMPOBEJCHUE  OIIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA TPOTEKAHUS PEaKIMid HMOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BBIJIEIICHHUE Traza, 00pa30BaHHWE BOJIbI); OIMBITOB, WLTIOCTPUPYIOMINX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIuil  (TOpeHue, peakluuh PasiIoKEeHUs,
COEIMHEHNS); PACIO3HABAHUE HEOPTaHMYECKUX BELIECTB C MOMOIIbI) Kauye€CTBEHHBIX
peaKkuii Ha UOHBI; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a]1a4.
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Hemetanns! u ux coequHeHUs

OO6mast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTHM  CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue W (GU3MUECKHE CBONCTBAa MPOCTHIX
BEIIECTB — rajJoreHoB. XMMHUYECKHE CBOMCTBA Ha MpHUMepe Xjopa (B3auMOJCUCTBUE C
MeTa/llaMHi, HEeMeTaJJlaMd —  BOJIOPOJIOM W  KHUCJIOpOJIOM,  *miemodyamu™).
XnopoBoaopo. ComnsiHast KUCJIOTa, XUMUYECKUE CBOMCTBA, *noflydeHune™, mpuMeHeHue.
* JlelicTBUE XJI0pa M XJIOPOBOJOPOJa Ha OPraHU3M uenoBeka.™ BaxkHeime XJI0puabl u
UX HaXO0XKJICHHE B PUPO/IE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEpPHbIE CTEIIEHNU OKUCIICHUSI.

CrtpoeHue M (QU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpPHI.
AnnorpornHble  MOmU(UKAIIMKA KHCIOpOAa W CEphl. XHUMHUYECKHE CBOWCTBA CEPBI
(B3aummopeicTBUEe *C HemeTalaMu™ — BOJOPOJOM M KHUCIOPOJIOM, METaJlJIaMH,
*KOHIIECHTPUPOBAHHBIMU a30THOM M cepHOW KucioTamu).* CepoBOIOPOA: CTPOCHUE,
¢u3znyeckue U XMMHUYECKUE CBOMCTBA (KMCIOTHBIE M BOCCTAaHOBHUTEJIBHBIE CBOMCTBA).
Oxcupl cepbl Kak IPeICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KuciaoTa: pu3ndeckue
U XUMHUYecKue cBoiicTBa (oOume u crneuuduyeckue). Coiau CEpHOW KHUCIOTHI,
KayecTBEHHas peakuus Ha cyibdar-uoH. CepHucras Kuciaora. *XuMUUYECKUE peaKuy,
JEeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHUCIOTHL ™
HaxosxeHue cepsl 1 €€ CoeIMHEHMI B ipupoe. [I[puMeHenne cepbl U €€ COEAMHEHUN B
ObITY M B TNPOMBIIUIEHHOCTH. *XHWMHUYECKOE 3arps3HEHUE OKpYKalolehd Cpebl
COEIMHEHUSIMU Cepbl (KHCIIOTHBIE TOXKIH, 3arPSA3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aToMOB a30Ta U (pochopa, XxapakTepHble CTEIIEHU OKUCIEHUS.

A30T, pacmnpocTpaHeHHEe B MpuUpoje, (U3MYECKHMEe U XHUMHUYECKHE CBONCTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETalJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XHUMHUYECKUE CBOMCTBa
(OKHMCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *MojydeHue™ u mpUMEHEHUE.
Conmu aMMoOHMS: cocTaB, (HU3MYECKHME M XHUMHUYECKHE CBOMCTBa (pa3joKeHHe,
B3aMMOJICIICTBHE €O IejIoyaMH), NpuMeHeHue. KayecTBeHHass peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYEeCKHe U XMMHYECKHEe CBOMcCTBa (oOmue u
cnenupuueckne), *nomyduenue.®* Hwutparbl (paznoxkenue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHMHEPAJIbHBIX YIOOpPEHUM.
*XUMHUECKOe 3arps3HEHUE OKpYXKalolled cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JTOK]IH, 3arPsSI3HEHHE BO3/TyXa, MOYBBI U BOJIOEMOB). *

docdop, *amnorponHsie Moaudukanuu dpocdopa,* Puznyueckrue U XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBHME C MeETaJlaMU, HEMETaJUlaMH, *KOHIIEHTPUPOBAHHBIMHU
a30THOM W cepHoil kuciotamu).* Oxcua ¢ocdopa (V), oprodochopHas Kuciora:
¢usznueckne M XUMHUYECKHE CBOWCTBa, *monydenue.* *[lonarue o MuUHeEpaIbHBIX
ynoOpenusix: HUTpathl U ¢ocdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOrmias
XapakTepucThka 31eMeHToB [VA-rpynnbel. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUsl. BajleHTHOCTh M XapakTepHbIe CTENEHH OKHCIEHHUS aTOMOB yriepoja |
KkpeMmHus. Pactipoctpanenue yriaepoaa B IpUpoe, XapaKTepHbIE CTETIEHU OKUCIICHHUS.

12



VYrnepon, amnorpomnHble Moauduxamuu (rpagur, anMas), QuMUECKHe U
XMMUYECKUE CBOMCTBA TMPOCTBHIX BEIIECTB (B3aUMOJEWUCTBHE C  METaJllaMH,
HEMeTalIaMH, *KOHIICHTPUPOBAHHBIMHU a30THOM M CEPHOM KHCIIOTaMu)*. AncopOuus.
Kpyrosopot yriepoaa B npupoje. Okcuabl yriepona, ux (pusndeckue U XUMHUUECKUE
CBOMCTBA, TOJIy4deHHE W NPUMEHEHHE, JIeWCTBHE Ha  OpPraHu3M  4YeJOBeKa.
*DJxonornueckue MpoOJeMbl, CBsA3aHHbIe C okcugoMm yriaepona(lV); rumoresa
rJ1I00abHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBbIN 3 dekT.® YronbHas kKucioTa U e€
colu, WX (U3MYECKHMEe W XWMHUYECKHE CBOMCTBA, *MONydyeHHWE M MPHUMEHEHHue.*
KauecTBennass peakuusi Ha kapOoHaT-uoHbl. lcmonp3oBaHue KapOOHATOB B OBITY,
MEIULUHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO31CTBE.

OOmue mpeacTaBieHUsT 00 OCOOCHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COCIMHEHHUI yriiepojaa (Ha NMpUMepe METaHa, 3TUJIEHA, ITaHOJa, YKCYCHOW KHCIOTHI.
*Ux coctaB M XuMHuYeckoe cTpoeHue. Kiaccudukaius OpraHUYeCKuX BelIecTB.™
[TonsTe 0 OMONOrMUECKH Ba)KHBIX BEILLECTBAaX: JKUpax, Oelkax, yriieBojax — M HUX
pOJIM B KM3HU 4eloBeka. *MarepuanbHOEe €MHCTBO OPraHUYECKUX M HEOPTaHUYECKUX
COEIMHEHNI. *

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha IpUMEpe
B3aMMOJICHCTBUSL € MeETalylaMd M HEMeTalllaMH), *HojyuyeHue* W NpHUMEHEHHE.
*Coenuuenus kpeMHus B ripupoje. Ooiue npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHueBou kuciore. CUIMKaThl, PU3NYECKUE U XUMHUECKHUE CBOICTBA, NOJyUYEHUE U
NpUMEHEHUE B  OBITYy, TMPOMBINJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTpPOUTENBHOW W Ap.). Baxueillne cTpouTenbHblE MaTepuaibl: KepaMHKa, CTEKIIO,
LIEMEHT, 0€TOH, kesie300eToH. [IpobiemMbl O€30MaCHOr0 UCTIOIB30BAHUS CTPOUTEIBHBIX
MaTepHuasoB B MOBCETHEBHON KU3HU. *

XUMHUYECKUN DSKCIEPUMEHT: HU3ydeHUEe OO0pa3lloB HEOPraHWYECKHX BELIECTB,
CBOMCTB COJISHOW KHCJIOTHI; IPOBEJCHHE KAUECTBEHHBIX PEaKUHid Ha XJIOPUI-UOHBI U
HaAOJIIOJICHUE TPU3HAKOB HX MPOTEKAHMs; OMNBITHI, OTpa)xkaroue (U3NYEeCKUe u
XUMHUYECKHE CBOICTBAa TrajOreHOB W HMX COEIUWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpPUAJIOB); O3HAKOMJICHHE ¢ oOpa3uamMu  XJOpUAOB  (TaJOreHUOB);
O3HaKOMJIEHHE C 0oOpasllaMH cepbl U €€ COEIMHEHUSMHU (BO3MOYKHO HCIOJIb30BAHME
BUJICOMATEpHUAOB); HaOMIOJEHUE IMpoliecca OOYyriMBaHUS caxapa MOJ JeWCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI; N3YUYECHUE XUMUUECKIX CBOMCTB pa30aBICHHOM
CEpHOM KUCIIOThI, MPOBEJCHNE KaUEeCTBEHHON peakliy Ha Cyab(paT-UOH U HaOII0IeHHUE
MpU3HaKa e€ MPOTEeKaHuUs;, O3HaKOMJIEHUE ¢ (PM3UYECKUMU CBOMCTBaMU azota, ¢hochopa
U UX COEIMHEHHH (BO3MOKHO HUCITIOJIB30BAaHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX
u pochopHbIX yaoOpeHuii; mosydeHrne aMMraka U U3y4eHue ero CBOMCTB; MPOBE/ICHHE
KaueCTBEHHBIX PEaKlUid HAa MOH aMMOHHUS U (ochaT-uOH U U3Yy4YEeHHE NMPU3HAKOB UX
[IPOTEKAaHUsA, B3aUMOJEUCTBUE KOHLUEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEIBIO
(BO3MOHO HCIIOJIB30BAHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUYECKUX
peméroK anMasa, rpaduTa; O3HAKOMIIEHHE C IMPOLIECCOM aJCcOpOIMH PACTBOPEHHBIX
BEIIECTB AKTUBHPOBAaHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOra3a; MOJyYEHUE
YIJIEKUCIIOrO ra3a U M3y4YEHHE €ro CBOWCTB; MPOBEJICHUE KAUYECTBEHHBIX PEAKUUN Ha
KapOOHAaT- U CWJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUs; 03HAKOMIICHHUE C
MPOAYKIMEN CUIMKATHOW MPOMBILUIEHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
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Teme «BaxHenmume HeMeTaibl U UX COCTUHEHUSY.

Mertaiel 1 UX COEIUHEHUS

OO6mias xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METaJJIOB Ha OCHOBAaHUU
ux  noyoxeHus B llepmoanmyeckol ~ CUCTEME  XMMHUYECKHUX  DJIEMEHTOB
1. 1. MenaeneeBa u ctpoeHust aToMoB. CTpoeHre MeTaJUIOB. MeTtannuueckas CBsI3b U
METAUINYECKAs] KPUCTAIIIMYECKasd PEHIETKA. DJIEKTPOXUMHUYECKUN Psii HANPSIKEHUIM
meTtaioB. dusnueckue M XUMHUYECKHE CBOMCTBA METAIIOB (B3aMMOJCHCTBUE C
KHUCJIOPOJIOM, BOJIOM, KUCIOoTaMM). *OO01ue cnocoOsl nojiydyeHus: metaioB. [lonstue
0 KOPpPO3UHU METAIIJIOB, OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb,
9yTyH, JIOPATIOMHHNN, OpOH3a) U UX TPUMEHEHHE B OBITY U MMPOMBIIIIEHHOCTH. *

[[lenounbie MeTamibl: mojoxkeHue B Ilepuoguyeckoil cucTeMe XUMHUYECKHX
anemeHToB J[. WM. MengeneeBa; crtpoenue aromoB.  HaxoxnaeHnue B mnpupone.
du3znyueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kamus). OKCuAbl U
TUAPOKCUIBI HATpUS U Kanus. [I[puMeHeHre MEeI0UYHbIX METAIIOB U X COECTUHEHMUIA.

[[lenoyHO3eMENbHBIE ~ METANIBl ~ MarHud W KaJblLUW: MOJI0KEHUE
B [lepuonnueckon cucreme xumudeckux sneMmeHToB /. . MeHneneesa; crpoeHne ux
aTOMOB; HaxoxJeHue B mpupoje. PU3NYECKHME M XUMHYECKUE CBOICTBA MarHusi u
Kanblius. BaxkHeime coequHeHus: Kalnblusa (OKCUJ, TUAPOKCHA, coin). *IKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCcTpaHeHus. *

AmomuHuii: nonoxenue B Ilepuoguyeckoil cUCTEME XMMHYECKHUX 3JIEMEHTOB
J. 1. MeHnneneeBa; CTpPOCHHME aToMa; HaxOXJAeHUE B mnpupone. Pu3NUecKHe Hu
XUMUYECKUE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHMJA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: mnonoxenue B Ilepuoamyeckoil CHUCTEME XUMHYECKUX JJIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aroMa; HAXOXKIEHHE B npupoge. Pusndeckue Hu
XUMUYECKHE CBOMCTBA JKelie3a (B3auMOJACHCTBHE C METaJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxcunpl, tunpokcuasl u comu kenesa(ll) u xemesa(Ill): cocraB, cBoiicTBa u
*nonydyeHue. *

XUMHYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 0oOpasllaMH METaUIOB U CIUIABOB,
uX (PU3NYECKUMU CBOMCTBAMU; U3YUYECHHE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIOB), OCOOCHHOCTEHN B3aMMOICUCTBHS OKCH/IA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); HCCIIECOBAHHE
CBOMCTB JKECTKOM BOJIbI; Mpoliecca TOPEHHs Kele3a B KHUCIopoae (BO3MOKHO
HCIIOJB30BaHUE BUICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEAKIIUA HA
WOHBI (Mar"us, Kajublus, adtoMuHus, 1uHka, sxenesa(ll) u sxeneza(lll), menu(Il));
HaOJII0JICHUE U ONMMCAHUE MTPOIIECCOB OKPAIIMBAHUS MJIAMEHU MOHAMH HATpUs, KaJIUsl U
KaJIbLiMsl (BO3MOYKHO HCIIOJIB30BAHME BHJIEOMATEPHANIOB); UCCIEOBaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHIA ATFOMUHHS U THAPOKCHJA IIUHKA; PEIICHUE dKCIIEPUMEHTATBHBIX
3a71a4 o Teme «BakHewe MeTauIbl U UX COSIUHEHUSD).

XuMus U OKpyXKarolas cpena

*HoBble MaTepuasibl U TexHoJOTHH. BemiecTBa W Marepuaibl B TMOBCEIHEBHOM
KU3HU YeJIOBeKa. XHMHS UM 370poBbe. be3omacHoe HCHONb30BAHUE BELIECTB H
XUMUYECKUX peakiuidi B ObiTy. IlepBas momMoms TpH XUMHYECKHX OXKOTax
1 oTpaBiieHUsX. OCHOBBI SKOJIOTUYECKON TPaMOTHOCTH. *
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*XuMuUecKoe 3arps3HeHHe OKpYKarolell cpenpl (mpeaenbHas TOMyCTUMAas
koHueHTpaius BeuiectB — [1JIK). Pons xumun B pemieHun 3K010ru4eckux npoosem. *

*[IpupoHble HCTOYHUKH YTJIEBOJOPOJOB (Yroiib, MPUPOJHBIN Ta3, HedTh),
POJIYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY ¥ MPOMBIIILIEHHOCTH. *

XUMHUYECKUI HKCIIEPUMEHT: M3yueHHE O00pa3loB MaTepHalioB (CTEKIIO, CILIaBBI
METaJJIOB, TOJIMMEPHBIE MaTepUabl).®

MexnpenMeTHsIe CBSI3H

Peanmnszanpss MeXnpeaMETHBIX CBA3CH IIpM H3YyYEHMM XHMMUM B 9 Kiacce
OCYIIECTBISICTCSI Yepe3 HMCIOJB30BaHMUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH,
TaK W MOHATHUM, SIBISIOIIMUXCS CUCTEMHBIMU I OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE TIOHATHA: HAy4HbId (aKkT, TUIOTE3a, 3aKOH,
Teopusl, aHAJIU3, CUHTE3, KJIacCU(pUKaLUs, IEPUOAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MApPHUKOBBIM 3(PQPEKT, TEXHOIOTHs,
MaTepHuabl.

®dusnka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJINJ, U30TOIHI,
PaAMOAaKTUBHOCTD, MOJIEKYJA, IEKTPUUYECKUN 3apsll, NPOBOAHUKHU, MOJYIPOBOIHUKH,
JOUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTaNIMYECKas peui€Tka, CIUIaBbl, (PU3NUYECKHUE
BEJIMYMHBI, €AUHULBI HU3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnue.

buonorus: ¢oTtocuHTe3, AbIXaHUE, Ouocdepa, H3KOCUCTEMA, MUHEPAIbHbIC
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIC MOPOAbI, IMOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

HLIIVIAHUAPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O INTPEJMETA
«XUMHUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

B uenom pesynbpraThl ocBoeHusi oOywaromumucs ¢ 3IIP ydyebHOoro mpeamera
«Xumus» JOKHBI COBManaTh ¢ pesyiapratamu DenepanbHol paboueld MpoOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosee 3HAUMMBIMU SIBIISIFOTCS:

JINYHOCTHBLIE PE3VYJIBTATHI:

JIn4HOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MPOTPAMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHMsI JIOCTHTalOTCsi B XoJe OOydeHHs XUMHH B €IUHCTBE Yy4eOHOW U
BOCIIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIMOKYJIBTYPHBIMH U  JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, NPUHATHIMU B
oOllecTBE MpaBWJIaMM W HOPMaMH TIOBEJCHHMS U CIIOCOOCTBYIOT —IMpolleccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIMHN 00yUYatOIIUXCS.

JInuHOCTHBIE pE3yNbTAThI OTpaxaroT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBAThCS CUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMI M pacIIUpEHUE
OMbITa JACSITENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuOTUYECKOTO BOCIIUTAHUSA:
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IIEHHOCTHOTO OTHOILIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M
HAy4YHOMY HACJEAUI0, TIOHMMAaHHUS 3HAYEHUS XHUMHUYECKOW HAyKh B JKHU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHON uHDOpMaluenn o
NEPENOBbIX JIOCTHKEHHUSIX M OTKPBITHUSIX MHPOBOM U OTEYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUS. O COLHAIBHBIX HOPMAaX M MPaBWIAX MEXKIUYHOCTHBIX
OTHOIIECHUH B KOJUICGKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4EeOHO-UCCIEA0BATEIbCKOM, TBOPYECKON M APYIMX BUAAX JAESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOW JIEATEIHLHOCTH MPU BBHIOTHCHUH YUCOHBIX,
MO3HABATENbHBIX 3a]]a4, BBIMNOJHEHUM XHUMHYECKUX HKCIEPUMEHTOB, CO3JaHUU
y49eOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHMMAHHIO W B3aWMOITOMOINM B TIPOIIECCE
ATON yueOHOW NEeATEeIbHOCTH, TOTOBHOCTH OIICHHMBAaTh CBOE TOBEICHHE M TOCTYIKHU
CBOMX TOBAPHILIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUN MOCTYIKOB;

3) LIEHHOCTH HAYYHOTO TTO3HAHUS:

MHPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XHUMHYECKOM pEaKIUH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIIOIIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEJCTaBlIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS PUPOJIbI, B3AUMOCBS3SAX YEJIOBEKA C MPUPOAHON CpENIoH, O
POJI XUMUH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEJbHBIX MOTHUBOB, HAMPABJICHHBIX HA MOJYYCHHUE HOBBIX 3HAHUU MO
XUMHUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01a€MbIX MPOIECCOB U SABICHUN;

MO3HAaBaTENbHON, MH()OPMAIIMOHHOW W YHUTATEIbCKOM KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOATEIBbHON padbOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATypPOH,
JTOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOYYeHUI0O U TMO3HAHWIO, JIO003HATEIHLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caMOOOpa30BaHMIO, MPOSKTHOM U UCCIIEI0BATEIbCKON IESITEIIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HANPABICHHOCTH M YPOBHS OOYYEHHUS B JaJIbHEHUIIIEM;

4) popmupoBaHUS KyJIbTYPHI 3I0POBbSI:

OCO3HAHUSI LIEHHOCTU JKM3HU, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 370pPOBBIO,
YCTaHOBKHU Ha 370POBBIN 00pa3 »KU3HU, OCO3ZHAHUS TIOCTEACTBUN U HEMIPUSTHUS BPEIHBIX
MPUBBIUEK  (YMOTPEOJIEHUST aJKOTOJs, HAPKOTUKOB, KYypeHHUs), HEOOXOJIUMOCTH
coOJI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAIllEHUH ¢ XMMUYECKMMHU BEIIECTBAMH B
OBITY U peabHOM KU3HH;

5) TpyA0BOTO BOCIIUTAHMUS:

MHTEpeca K MPaKkTUYECKOMY H3yYeHHIO Ipodeccuil u Tpyna paziIuyHOro poja,
YBaXEHUE K TPYyAY U pe3yjbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHOTO BBHIOOpA WMHIWBHUIYaTbHOU
TPACKTOPUH TMPOAOHKEHUST 00pa3oBaHHWsl C YYETOM JIMYHOCTHBIX HMHTEPECOB W
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEITHOM
MpOECCUOHATIEHON JIEATETHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBATHCS B MPOGECCUOHATBHON CPEJIE;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:
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AKOJIOTHYECKH I1€JIeCO00Pa3HOTO OTHONICHHS K MPHUPOAE KaK MCTOYHHKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TIOHUMAaHUS IIEHHOCTHU 3I0pPOBOTO M O€301acHOro
oOpaza >KHM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3HYECKOMY H
NICUXMYECKOMY 370POBBIO, OCO3HAHMS IEHHOCTH COOJIIOJICHUS TpaBUiI 0E€30MacHOro
MOBEACHUS MPHU paboTe C BEIIECTBAMH, a TAKXKE B CUTYaIUsAX, YTPOKAIOIINX 3J0POBbIO
1 KM3HU JII0JICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHHUA, TOJydyaeMble MNpPU HU3YYCHUH XUMUH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOJHON CPENOU, NOBBIIIEHUS YPOBHS
DKOJOTUYECKON KYyJIBTYPhI, OCO3HAHUS TJIOOAIBHOTO XapakTepa OSKOJOTHUUECKHUX
mpo0JieM U MyTeH X pelIeHus MocpeICTBOM METO/IOB XUMHUM;

HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B [MO3HABATEIILHOM,
KOMMYHHMKATUBHOW U COLMAIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOEHHS 00pa30BaTENbHON MPOrpaMMbl TIO
XUMHUH OTPAKAIOT OBJIAJICHHE YHUBEPCAIIbHBIMY MTO3HABATEIbHBIMU JACHCTBUSIMU, B TOM
YUCJIE:

1) 0a30BBIC JOTHYECKHUE NCHCTBU:

BBISIBJISITH IPUYMHBI U CIIEICTBUS ITPOCTHIX XUMHUYECKUX SIBJICHUI;

OCYUIECTBJISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB IO 3aJ1aHHBIM
OCHOBAHUSM U KPUTEPHUSAM JJI YKA3aHHBIX JIOTUYECKHUX OIEpallnii;

CTPOUTH  JIOTUYECKOE  CYXKJECHHE TOCJI€  NPEeABAPUTEIBLHOIO  aHaIM3a,
BKJTIOUAIOIIEE YCTAHOBJICHUE TPUUNHHO-CJICICTBEHHBIX CBS3EH

CO3/1aBaTh, MPUMEHSTh U MPEOoOPa30BLIBATH 3HAKK U CUMBOJIBI, MOJEIN U CXEMBbI
JUTSL pelIeHus1 y4eOHbBIX U TTO3HABATEIBHBIX 3a]1a4 C TTOMOIIIBIO M1e/1arora;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUYECKHMX TMPOIECCOB U  HUX
MOCJIEACTBUSI;

2) 0a30BBIC HUCCIICA0BATEIBCKUE JICHCTBUS:

C MOMOIIBIO MeIarora NPOBOAUTh XUMUYECKUM ONBIT, HECIOKHBIN 3KCIIEPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa U3YUCHUS, TPUUNHHO-CIICICTBEHHBIX CBsI3el
1 3aBUCHUMOCTEH 00BEKTOB MEKy COOOM;

C TIOMOIIBIO TIEJarora WM CaMOCTOSITENBHO (opMylIupoBaTh OOOOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIbITA;

3) pabora ¢ undopmarmeit:

BBISABJISITh JIePUIIUTEI MHPOpPMAIUHU, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUS
MOCTaBJICHHOM 3a4a4M;

npeoOpa3oBbIBaTh WH(GOPMAIIUIO U3 OJHOTO BHUJIA B APYroi (Tabauiy B TEKCT
¥ 1p.);

UCKaTh WM oTOMpaTh MHGOPMAIMIO WIH JIaHHBIC W3 UCTOUYHUKOB C y4YETOM
MpeI0KEHHOM y4eOHOM 3a/1auu U 3aJaHHBIX KPUTEPUEB.

OBnaneHre yHUBEPCATbHBIMU YUeOHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BbIBATh yueOHOE B3aMMOJICHCTBUE B TPYIIIE (OmpeaensaTh o0mue e,
pacrpenensiTh poyid, TOroBapuBaThCs APYT C IPYTOM U T. II.).

C MOMOIUIBI0 MEJArora Wik caMOCTOSITEIbHO COCTABIIATH YCTHBIE U MHChbMEHHbIC
TEKCThl C KCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MATEpPUAJIOB Jisl BBICTYIUICHHUS TIEpen
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ayIUTOpHUEN;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; pabOTaThb WMHIUBHUAYAJIbHO W B TPYIINE: HAXOIUTh oOIlIee
penieHre M pazpemarb KOH(MIMKTHL Ha OCHOBE COIJIACOBAHMS IMO3UIMK W yyeTa
MHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAaUBATh CBO€ MHEHUE;

OLICHMBATh KAYECTBO CBOETO BKJIa/ia B OOUIUI MPOAYKT, IPUHUMATh U Pa3JIeisaTh
OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA IIEPE TPYIIION.

OBnajieHre YHUBEPCAIbHBIMU YUEOHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxuBaTh # (POPMyIHpPOBATH Y4YEOHYIO MpPOOJIEMY, ONPEACNSITh IIeb
y4eOHOH ACATEIHHOCTH;

BJIAJICTh OCHOBaMHU CaMOKOHTPOJSI, CaMOOLICHKH, TMPHUHSITHUS pEUICHUA U
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUCOHON M TTO3HABATEIILHOM IESITEIBHOCTH;

COOTHOCUTH CBOHM JICHCTBUSI C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYILIECTBIISITh
KOHTPOJb CBOEHM JEATEIbHOCTH B MPOLECCE MOCTHKEHHUS PE3yJbTara, OINPEIEIATh
CIOCOOBI ICUCTBUI B paMKaxX MPEJI0KEHHBIX YCIOBHUI U TpeOOBaHUIA, KOPPEKTUPOBATh
CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSAIONIEHCS CUTYaIINEH;

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMU U IPEAJIaraTh IUIaH €€ U3MECHEHUS;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH Y4EOHOU
3a/1a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBbUT JIOCTUTHYT TpeOyeMblil pe3yibTaT
NEATEeIbHOCTU, ONPEACNISITh TMO3WTUBHBIE HM3MEHEHHUS W HallpaBlieHUs, TpeOyrolue
JanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTKLCSA K APYrOMY YE€JIOBEKY, €r0 MHEHUIO.

HNPEAMETHBIE PE3YJIBTATBI

B cocTaBe nmpeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHHUIO 00S3aTEILHOTO COJIEP KAHMS,
YCTaHOBJICHHOTO JaHHOW DenepanbHOil pabouell MporpaMMou, BBIJIETSIOT: HAyYHbIE
3HAHWUS, YMEHHS W CIOCOOBI JEUCTBUH, crneruduyeckue aias y4eOHOro mnpeamera
«XuMHUs», BUABI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPHpETallH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUYHBIX YY€OHBIX U HOBBIX CUTYAITUsX:

MPEACTAaBICHUE O 3aKOHOMEPHOCTSIX W TI03HABA€MOCTH SIBICHUM TMPUPOBI,
MOHMMaHUE OOBEKTUBHOM 3HAYMMOCTU OCHOB XHWMHMUYECKONM HAyKW Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTAa OOIIeH KyJbTypbl M TNPAKTUYECKOU
NEATEeIbHOCTU YeJIOBEKa B YCJIOBHUSAX COBPEMEHHOTO OOINEeCTBa; MOHUMAaHUE MeCTa
XUMUHU CPEJIU IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMH TMOHATHUMHOTO arfapara U CUMBOJUYECKOTO S3bIKa XUMHUU
JUTSL COCTaBIIeHUs (POPMYJI HEOPTAHUUECKUX BEIIECTB, YPAaBHEHU XUMUYECKUX PEaKIInn
(c omopoit Ha anTOPUTM YYEOHBIX NEWUCTBHI), BIIAJICHUE OCHOBAMH XHUMHUYECKOUN
HoMeHkIaTypbl (IUPAC u TpuBuanbHOW) M yMEHHE HUCIIOIb30BaTh €€ ISl PEUICHUS
y4eOHO-TI03HABATENBHBIX 33/1a4 C TMOMOIIBI0 YUHUTENST, YMEHUE HMCIOIL30BaTh MOJCIU
JUisi OOBSCHEHUS CTPOEHUS aTOMOB W MOJEKYJ IO aJfOpUTMy C OMNOpOM Ha
OTIpE/ICIICHHUS;

MPEACTABICHUE O CUCTEME XMMUUYECKUX 3HAHUN U YMEHUE C MOMOUIBI0 YUUTENs
MIPUMEHSTh CHUCTEMY XHMHUUYECKHUX 3HAHWM JJIsi YCTAaHOBJICHUS B3aUMOCBSI3EH MEXTY
M3YyYCHHBIM MATEpUAIOM W TpPHU TMOJYyYCHHH HOBBIX 3HAHHMM, a Takke B TMpolecce
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BBITIOJIHCHHSI Y4YEOHBIX 3aJlaHuii W Tpu paboTe ¢ HWCTOYHMKAMU XUMUYECKON
uH(opMaIK, KOTOpasi BKJIFOYAET:

BOKHEUIIINE XUMHUYECKUE TOHATHSA: XUMHYECKMH DJJIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, IIPOCTOE M CJIO0KHOE BEIECTBO, OJHOPOJHAS M HEOJAHOPOJHAsT CMECH,
OTHOCUTEJIbHBIE aTOMHas M MOJIEKYJIApHAasi MaccChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb (CpemHss),
XUMHMYECKasi peakius, pPEaKIuh COEAUHCHUSA, PEAKIUU PA3JIOKECHUSA, PpPEaKIuu
3aMEIICHHs], peaKIuu 00MeHa, TeTUIOBOM (h(EKT peakiuu, 3K30- U IHAOTCPMUUECKUC
peakIuu, pacTBOP, MaccoBas JI0Js XMMUYECKOTO JIEMEHTa B COCIUHEHUH, MaccoBas
JI0JIsI ¥ TIPOLICHTHAs! KOHILIEHTPAIIMs BEIIECTBA B paCTBOPE, PO aTOMa, dJICKTPUUCCKUIMA
CIOW aToMa, aToOMHas OpOWTa b, PaglyC aToMma, BAJICHTHOCTh, CTCTICHb OKHUCIICHHS,
XUMHUYECKasi CBSI3b, DJIEKTPOOTPHUIIATEIIBHOCTD, MOJIAPHASI M HEMOJSpHAs KOBaJEHTHAS
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAs CBSI3b, KPUCTAUIMYECKAas peEIIeTKa (aTomMHas,
MOHHAs, MeTaJUIM4ecKas, MOJICKYJSIpHas), MOH, KaTHOH, aHWOH, JJICKTPOJIUT U HE
AICKTPOJIUT,  JJCKTPOJMTHYECCKAsl  JIUCCOLMAIMS, PpEaKIMd HOHHOTO  OOMEHa,
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH, OKHUCIUTEIb W  BOCCTAHOBHUTEIb,
OKHCJICHHE W BOCCTaHOBJICHHE, DJICKTPOJIM3, XMMHUYECKOE pPaBHOBECHE, OOpaTHMbIC U
HEOOpaTUMBbIC PEaKIMH, CKOPOCTh XMMHYECKOM peaKIuu, KaTaJau3aTtop, IpeaciIbHO
nonyctumas koHnentpanus (I1JIK), koppo3us MeTanioB, CIjIaBhI;

OCHOBOIIOJIararoIIre 3aKOHbl XUMHUHU: 3aKOH COXpaHEHUs Macchl, [lepuoanueckuii
3akoH /[. 1. MeHieneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XHUMHUU: AaTOMHO-MOJIEKYJISIpHAS TEOPHsS, TEOPUS IIICKTPOJIUTHUUECKOMN
JUCCOIMAIINY, a TAaKKE MPEJICTABICHUS O HAYYHBIX METOJAaX IMO3HAHUS, B TOM UHUCIIE
AKCIIEPUMEHTAIIbHBIX M TEOPETHUUECKUX METOJaX MCCIICIOBAHUS BEIIECTB U M3YUYEHUS
XUMHYECKUX PEAKLINN;

MPECTaBICHHUE O MEPUOIUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX JIEMEHTOB
(pamnyc aromMa, DdJIEKTPOOTPHIATEIBLHOCTH), TPOCTBHIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHHS 3JIeMeHTOB B Ilepuoauyeckoii cucreme (B MajbIX TEPHOJIaX M TJIABHBIX
MOATPYIIAX) U AJEKTPOHHOI'O CTPOCHMS aTOMa; YMEHHE OOBSICHATH CBS3b IMOJOKCHUS
aneMeHTa B llepuoauueckoi CHCTEME C YMCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHUS
aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sjapa, oOIIee YHCIIO JJICKTPOHOB),
pacnpeneieHueM 3JIEKTPOHOB IO JHEPreTUYECKHMM YPOBHSM aTOMOB IIEPBBIX TpeX
MIEPUOIOB, Kadus U KaJIbIHUS; KIACCU(UIIMPOBATH XUMHUICCKHE SJIEMECHTBI C OTIOPO Ha
onpenesieHus: GU3NYECKOro cMbIcia UGPOBBIX TAHHBIX IEPUOAUUECKON TAOIHIIBI;

yMEHHE KJIACCU(PUIIUPOBATH XMMUYECKHUE IJIEMEHTHI, HEOPTaHUUECKHE BEIIECTBA
U XUMUYECKHE PEaKIMU C OMOpPOMl Ha CXEMbI; ONpEeNesTh BaJICHTHOCTh U CTEIEHb
OKHCJICHUS] XUMHUUYECKUX AJIEMEHTOB, BUJ] XUMUUYECKON CBSI3M W THUN KPUCTALIAYECKOU
CTPYKTYPBI B COCTUHEHUSX, 3apsi/l MOHA, XapaKTep CPeIbl B BOJHBIX PACTBOpaX BEIIECTB
(KUCIIOT, OCHOBaHWi), OKHUCIUTEIb M BOCCTAHOBUTEIb IO aJITOPUTMYy YYEOHBIX
JNICUCTBUH;

YMEHUE XapaKTepU30BaTh C OMOPOM Ha cXeMmy (PU3NYECKHe W XHUMUYECKHE
CBOMCTBA IIPOCTHIX BEIIECCTB (KUCIOPOI, 030H, BOJIOPO, TpaduT, aMa3, KpeMHUI, a30T,
dbochop, cepa, Xmop, HATpWM, KalnWii, MarHWi, KajJbIlMH, aTIOMHHHUH, JXElIe30) M
CJIO’KHBIX BEIIIECTB, B TOM YHCJI€ UX BOAHBIX PACTBOPOB (BOJa, aMMHUAK, XJIOPOBOIOPO/I,
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CEpPOBOIOPO, OKCHIBI U rusipokcuabl MetamioB I - [TA rpynn, amomunus, menu (II),
nuHka, xene3a (11 u I1I), okcuawr yraepoaa (II u 1V), kpemnus (1V), azora u docdopa
(I u V), cepet (IV u VI), cepuucras, cepnHas, azotucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMKUCHIBAThH C OMOPO HA IJIaH U KIIFOUEBbHIC
CJIOBA; YMEHHUE MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS TOCIE MPEABAPUTEIHHOIO aHaM3a MOJ PYKOBOICTBOM
nejarora, NPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MO>KHOCTh
MPOTEKAaHUsI XUMHUYECKHUX MPEBPALECHUI B Pa3IMUHbIX YCIOBUSAX, BIMSHHUE BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPIaHU3M YEJIOBEKA U OKPYKAOIIYIO IPUPOIHYIO CPEAY;

YMEHUE COCTABJIATH MO O00pa3lly, CXeMe, aIrOpuTMy Y4YEOHBIX JIEWCTBHIA
MOJIEKYJISIPHbIE ¥ HOHHBIE YPaBHEHMS peakluil (B TOM YHCIIE PEaKIHii HOHHOTO OOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil), WUIIOCTPUPYIOMIUX XUMUYECKUE
CBOMCTBAa M3Y4YCHHBIX KJIACCOB /TPYNN HEOPTaHUYECKMX BEIIECTB, a TaKXKe
MOJITBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBS3b MEKy HUMU;

YMEHHE BBIYUCISATh OTHOCHUTEIBHYIO MOJEKYJISAPHYI0O U MOJISIPHYIO MaccChl
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEIWHEHUHU, MACCOBYIO JOJIO
BELIECTBA B PacTBOPE, KOJUYECTBO BELIECTBA M €r0 Maccy, 00ObEM ra3oB C ONOPOH Ha
oOurre Gpopmybl; yMEHHE IPOBOAUTH PACUETHI [0 YPABHEHUSIM XUMUUECKUX PEAKIUH U
HaXOAUTh KOJIMYECTBO BEILIECTBA, 00BEM U MAcCy PEareHTOB WJIH MPOJTYKTOB PEAKIIMHU C
OIIOpOM Ha 00pasell, AITOPUTM YUEOHBIX JeHCTBU;

BJIa/ICHWE OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHUA (HAOII0IeHNe, U3MEPEHHE,
HKCIIEPUMEHT, MOJCIHPOBAHUE) MPH H3YyYECHUU BEIIECTB M XUMHYECKHX SIBICHUH C
OMOpO Ha aIroOpuTM Y4EeOHBIX JEWUCTBHM; yMeHHE C(HOPMYIUPOBaTh MPOOJIEMYy H
NPEIJIOKUTh MYyTH €€ pEeHIeHHs C TIOMOIIBI0 TeAarora; 3HaHHE OCHOB Oe30macHOM
paboThl C XWMHUYECKMMH BEIIECTBAMH, XUMHUYECKOW TOCYyAOH M 1abopaTOpHBIM
000opy10BaHUEM;

HaJIMYUE MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYILECTBICHUS CIEAYIOLIUX
XUMHUYECKHUX HKCHEPUMEHTOB IIOJ PYKOBOJACTBOM YUHUTENsl C OOCYXJACHHEM IjaHa
pabOThI WJIM COCTaBICHUEM TaOJIHUIIbI:

U3y4EHUE U ONMCcCaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHUE C PU3NUECKUMH U XUMHUUYECKUMH SIBICHUSIMU;

OTIBITHI, MJUTFOCTPUPYIONTUE IPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKITUii;

U3y4eHHE CIIOCOOOB pa3ziesieHus: CMeceil;

MOJIyYeHHUE KUCIOPOIa U U3YUEHHUE €ro CBOMCTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOWCTB;

MOJIy4eHHE YTJIEKUCIIOro ra3a U U3y4eHUe €ro CBOMCTB;

MOJTydYeHUE aMMHaKa ¥ U3y4eHHE er0 CBONCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEILIECTBA;

UCCIIEJOBAaHUE M OIMCAHUE CBONCTB HEOPraHWYECKUX BEIIECTB Pa3IUYHbBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKkMyca, METWIOpaHka u QeHondTanenHa) s
OTIpe/IeNICHUs XapaKTepa CpeJibl B paCTBOpPaX KUCIOT U IIeI0UeH;

U3y4YE€HHE B3aUMOACHMCTBHSI KHCIOT C MeETaJUIaMHM, OKCHAAMHU METAJJIOB,
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PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMU, COJISIMH,

MOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHE OJTHOTO METajlla APYTUM U3 PacTBOpa COJIH;

uccienoBaHne aM(pOTEPHBIX CBOMCTB THAPOKCHIIOB aTIOMUHUS U IIMHKA,

pelIeHrue  OKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTaHUYECKUX COCTMHCHUI;

pelIeHne  JKCIEPUMEHTAJIBHBIX  3aJad 10 TeMe  «DJIEeKTPOJUTHICCKAs
JTUCCOTIHAITHSY;

pEIIeHNe IKCIIePUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHelmme HeMeTalIbl U uX
COCTUHCHUS;

pEIIeHNe SKCIEPUMEHTAIBHBIX 3a/ad 1Mo Teme «BakHelmme MeTaibl U uX
COCTUHCHHUS;

XUMUYECKUE DKCIIEPUMEHTHI, MILTIOCTPUPYIOIIHNE PU3HAKHA TTPOTECKAHUS PEaAKITHA
MOHHOTO OOMEHA;

KAueCTBCHHbIC PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPaxX HOHBIL:
xJjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajbllds, adlOMUHUS, *kene3a (2+) u
xenesa (3+), meau (2+), HuHKA;

yMEHUE TMPEACTAaBIATh PE3YNbTaThl JAKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0Ka3aTeNbCTB, TPaUKOB U TAOJIHUII U BBISBISTH YMIUPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIaMU 0€30MacHOro OOpaIleHusl C BEIECTBAMHU, HCIIOIb3yEeMbIMHU
B TIOBCCTHEBHOW JKM3HU, a TaKKE MpPaBWJIAMH IIOBEIACHUS B IEIIX COCpPEKCHUS
3MI0POBBbSl M OKPYXKAIOIICH TPHPOAHOW Cpenbl; TMOHWMaHWE Bpeaa (OMacHOCTH)
BO3JICHCTBHS Ha JKWUBBIE OPraHW3MbI OIPEACIICHHBIX BEIISCTB, a TaKXKe CIOCOOOB
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEIHOTO BO3ACHCTBUS;, MOHUMAaHUE 3HAYCHUS
KHUPOB, OCIIKOB, YTJIEBOAOB IS OpraHN3Ma YeTIOBEKa;

BJIAJICHUE OCHOBAMU XHUMHUYECKOW TIpPaMOTHOCTH, BKJIIOYAIONIEH yMEHHUE
MpaBUJILHO UCIOJIb30BaTh HW3Y4YEHHBIE BEIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpaJIbHbIE YI0OpEHUs, METAJIbl M CIUIaBBI, MPOIYKTHI MEPEpabOTKH MPUPOIHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO35UCTBE, Ha TMPOU3BOJCTBE;, YyMEHUE TMPUBOAUTH TMPUMEPHI  MPABUIBLHOTO
MCIIOJIb30BAHUS N3YYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHUE YCTaHABIUBATH CBS3M MEXKIY PEaIbHO HAOII0/IaeMbIMU XUMHUYECKUMHU
SBJICHHSIMH ¥ TIPOIIECCAMHU, TPOUCXOMSIIMMH B MaKpO- U MHUKPOMHPE, OOBSICHATH
MPUYHHBI MHOTOOOpa3usl BEIIECTB, YMEHHE WHTETPHPOBATH XUMHUYCCKHE 3HAHUS CO
3HAHUAMU APYTHX YUIEOHBIX MMPEAMETOB C IIOMOIIIBIO TIEarora;

npeacTaBiieHne o cdepax MpodecCUOHATLHOM ESATEIbHOCTH, CBSI3aHHBIX C
XUMHEH ¥ COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JOCTHIKECHHUSIX
XUMUYCCKON HayKH;, HaJU4YWe OMbITa pabOThl C Pa3IUYHBIMA HCTOYHHUKAMH
uHOpMaIMU 0 XUMHUHU (HAYYHO-TIOMYJISIPHAS JIMTEpATypa, CIOBApH, CIIPABOYHUKH,
MHTEPHET-PECypChl) C OMOpOM Ha aJIrOpUTM: yMEHUE OOBEKTHUBHO OIICHUBATH
uH(}OpMAITUIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUICCKOM MPUMECHECHHH.
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TpebGoBanust K TpeIMETHBIM pe3yJbTaTaM OCBOEHHUS Y4YeOHOTO MpeaMera
«XuMus», pacrpeiesieHHbIe 10 rojlaM 00y4YeHus

PesynpTaTel 1mo rojam GOpMYIHPYIOTCS IO TPUHIMIY J00aBJIEHUS HOBBIX
pe3yNbTaTOB OT Trojila K rojly, y>K€ Ha3BaHHbIE B MPEAbIAYIIMX ToAaxX MO3UIUHU, Kak
IPaBUJIO, IOCIOBHO HE MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO Toa
10 YMOJTYAHHUIO BKJIIOYAIOT PE3YNIbTAThl PEABIIYIIUX JIET).

8 KIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX [OHATHI: aTOM, MOJEKYya,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCHUTENIbHAS aTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBasi JOJISI XUMUYECKOTO 3JIEMEHTA
B COCAMHEHUHU, MOJIAPHBIN OO0OBEM, OKCHUJI, KHCIOTa, OCHOBaHHUE, COJIb,
*3EeKTPOOTPHULIATEIBHOCTh ¥, CTEICHb OKHCIICHHS, XUMUYECKass  peakius,
KJacCUu(PUKalusg peaklHil: peakuud COEAUMHEHUS, PEAKUUU Pa3JOKEHHs, pPEaKIUu
3aMEIEeHHs], peaKIMU 00OMEHA, PK30- U 3HJOTEPMHUYECKUE PEAKLUUH; *TerioBoil 3 exT
peakuuu’™; aapo atoma, dJEKTPOHHBIA CIOW aroma, aTOMHasi OpOUTalb, paInyC aTOMa,
XUMHYECKasl CBSA3b, MOJISIPHAS W HEIOJSpPHAs KOBAJIECHTHAs CBA3b, MOHHAS CBA3b, MOH,
KaTHOH, aHUOH, PacTBOP, MAccoBasl JI0OJis BellecTBa (MPOLEHTHAs KOHLEHTpalus) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (cM. m. 1) u
IIPUMEHSATD 3TU MOHSTHS IPU ONIMCAHUU BEUIECTB U UX IPEBPALCHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISI COCTaBJIEHUS (OpPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX peakLni, 3JIEKTPOHHOTO OajiaHca;

OIIpEENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHUCJIEHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSIX C OMOPOM Ha OmpenesieHus, B TOM
YUCJIE CTPYKTYPUPOBAHHBIE; NPHUHAMJICKHOCTh BEIIECTB K OIPEAEIEHHOMY KIIACCY
coeMHEHU 1O (QopMyiaM; BHJ XUMHUYECKOM CBs3U (KOBAJIEHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

MMETh NPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHHUM, YMETb C ITOMOIIBIO
YUHUTENS MPUMEHSTh CUCTEMY XMMHMUYECKUX 3HAHUM, ISl YCTAHOBJIEHUS B3aWMOCBS3U
MEXy U3yYE€HHBIM MaTE€pUaIOM U MPHU NOJYyYEHUH HOBBIX 3HAHMM, a TaKxKe Mpu padboTe
C HCTOYHMKAaMH XuMudeckol uHpopmauuu. OpHEHTUPOBATHCA B TMOHATHSAX U
OIepUpOBaTh UMHU Ha 0A30BOM YPOBHE, IPUMEHSITH IIPHU BBINOJIHEHNN YU4eOHBIX 3aJaHUN
U pEIICHUU PacueTHBIX 3aJa4 C OMOPOM Ha aJIrOpUTM Y4eOHBIX JIEHCTBUI M3yueHHBIE
3aKOHBI M TEOPUM: 3aKOH coXxpaHeHus Maccel, llepmommueckuii 3akon JI.1.
Menneneesa, *3ak0OH MOCTOSHCTBA cOCTaBa®, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJIpHas
teopusi. COOTHOCUTH 00O3HAYEHUs, KOTOphie MMEIOTCs B Tabmuie «llepuomgmdaeckas
cucreMa  xumuueckux — snemeHTtoB . 1. MenaeneeBa» ¢ YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsj sipa,
oOl1ee YUCIIO 3JIEKTPOHOB U PACIpeieNIeHNE UX MO IEKTPOHHBIM CIOSM);

KJIAcCU(PUIIMPOBATh XUMUYECKHE DJEMEHThI; HEOPraHUYeCKUe BEIIECTBa;
XUMHUYECKUE peakiuu (10 YMCIy W COCTAaBY YYAacTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TeraoBoMy 3P (EeKTy, M0 U3MEHEHHUIO CTENIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OIIOPOM Ha CXEMBI;
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XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKINI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUIN B PA3IMUYHBIX YCIOBHUAX IMOCIE
peIBapUTEIHLHOTO O0CYXKICHHUS C MEeJaroroMm;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (popMmyse COeIMHEHUS; MAaCCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETHI MO YPAaBHCHHUIO XUMHUYECKOW PEaKIMH C
OIIOPOM Ha aJTrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPAlMA MBICIUTEIHLHOM JESITCIIbHOCTH — aHaliu3 M|
CUHTE3, CpaBHEHHE, O00OIIEeHHWEe, CHUCTeMAaTH3aIus, KIaCCH(PUKALNS, BBISIBICHUE
MPUYHHHO-CJICACTBEHHBIX CBS3CH — MJI1 M3YyYCHHs] CBOWCTB BEIIECTB M XWMHUYECKHX
peaKkiii, eCTEeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HaAONIOJCHHE, WU3MEpPEHHE,
MOJICIUPOBAHUE, SKCIEPUMEHT *(pealbHbId M MBICICHHBIA)® 107 PYKOBOJICTBOM
nejarora,

CJIeIOBaTh TMpaBWJIaM TOJIb30BAHUS XMMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0oOpyJ0OBaHUEM, a TaK)Ke MpaBWjaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKITUSIMU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOJYYSHHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHUCIOPOA), MPUTOTOBIICHHUIO
PacTBOPOB C OMPEACIEHHON MAacCOBOM J0JIEN PaCTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
U TIPOBOAUTH XUMHUUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIETIOUYCH U
KHUCJIOT C TOMOIIBbI0 WHJIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHUIOpaHXK U JIp.),
MOATBEP)KIAIONINX KAaYeCTBEHHBIH COCTaB HEOPTAaHWYECKUX BEIIECTB (KauyeCTBEHHBIC
peaKIuy Ha UOHBI) M0JT PYKOBOJICTBOM Ii€/1arora.

9 KIIACC

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKUX TOHSITHUH: XUMUYECKHI DJIEMEHT,
aToM, MOJEKyJa, WOH, KaTHUOH, aHWUOH, MPOCTOE BEHIECTBO, CIIOXHOE BEIECTRO,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas pPeaKius,
XUMHYECKasi CBSI3b, *TemioBoi 3PeKT peakiuu, MOJIb*, MOJSPHBIN 00BEM, pacTBOD;
AIEKTPOIUTHI, HEAJIEKTPOJIUTHI, JIECKTPOJUTHYECKAST THUCCOLMAIMNS, PEAKIMU HUOHHOTO
oOMeHa, KaTajiu3aTop, *XHMHUYECKOE paBHOBECHE, OOpaThUMble W HEOOpaTUMbIE
peakiuu’™, OKUCIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH, OKHCINUTEIh, BOCCTAHOBUTEIb,
OKHCJICHME W BOCCTAHOBJICHUE, aJUIOTPOIUs, amM(pOTEPHOCTh, XUMHUYECKas CBA3b
(koBaneHTHAsi, WOHHAS, METAUIMYECKas), KpUCTAJUTMYEcKash pemeTka, *Koppos3us
METaJUIOB, CIUIaBBl; CKOPOCTh XHMHYECKOW pEaKIuu™®, MpeaeiabHO IOMmyCcTHMas
konnentpanus (I1IK) Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHATHUH (cM. 1. 1) u
MIPUMEHSTH ATH TTOHSATHUS MPU OMUCAHUU BEIIESCTB U X MPEBPAIICHUII;

WCIIOJIB30BaTh 3HAKM M CUMBOJIBI sl (UKCAIlMU Pe3yJbTaTOB HAOIOJCHUMN,
cocTtaBjieHus] (OpPMyJT BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUM, 3alUCH JTaHHBIX
ycioBui 3aaad. Mcnosib3oBath 0003HaueHUs, uMeronuecs B [lepuoanueckoit cucreme
1 TabJvile pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsI BBITIOJTHEHUS
3aJIaHUMN.
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ONpENENATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX PAa3IMYHOr0 COCTaBa; MPHUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COEIMHEHHMM C OMOpON Ha ONpelesieHHs, B TOM YHCIE CTPYKTYpUPOBAHHBIC,
BUJIbI XUMUYECKON CBSI3M (KOBaJIEHTHAsl, HIOHHAs, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMHUYECKOM ¢opmyre; XapakTep cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIeJNoYei, *TUN KPUCTAUIMYECKOW PEMIETKH KOHKPETHOTO
BelllecTBa™;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €r0 TMOHWMAaHME: *OMHCHIBATHP W XapaKTEPHU30BATh* TaOIMYHYIO
dbopmy Ileprogmveckoil CHUCTEMBI XUMHUYECKHX JJIEMEHTOB: pa3audaTh MOHSITHS
«rnaBHasg noarpynmna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnma)», mansle u
OOJIBITINE TIEPUOIBI; *COOTHOCUTD * 0003HAUCHUS, KOTOPBIC UMEIOTCS B TIEPHOTUICCKOMN
TaOJuUIIe, C YUCTOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB
(coctaB u 3apsj siipa, o0IIee YUCIIO SJIEKTPOHOB M PACTIPEACIICHUE UX TI0 DJIEKTPOHHBIM
CIosAM); *OOBSICHATH® OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUN B Mpelesiax MallbIX MEPHOJIOB U TJIABHBIX MOATPYIIL C
y4ETOM CTPOEHHS UX ATOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHTBhI, HEOPraHMYEeCKHUE BEIIECTBA;
XUMHUYECKUE peakiuu (Mo YHCIy U COCTAaBy YYACTBYIOIIMX B PEAKIMHM BEUIECTB, IO
TerIoBoMy 3G (EKTy, M0 M3MEHEHHUIO CTENeHEN OKUCICHHUS] XUMUYECKUX AJIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUUECKUEe XUMUYECKUE CBOMCTBA
BEIIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXkas OMUCAHUE MPUMEPAMH MOJICKYJSPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OIIOPOM HA CXEMBI;

COCTaBJISAITh YPAaBHEHHUS JJICKTPOJIUTHUUECKON TUCCOIMAIMKN KHUCJIOT, IIeo4Yel u
COJICH; TIOJIHBIE M COKpalIEHHbIC YPaBHEHUsI PEAKIMA HOHHOTO OOMEHA; ypaBHEHUS
peakuii, MOATBEPKIAOIINX CYIIIECTBOBAHME T'E€HETUUECKOM CBSI3M MEK]y BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakui
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIINiA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS;
BO3MOXHOCTH TPOTEKAaHMUS] XUMHUYECKHX MPEBPAIICHUN TMOCIE MPEABAPUTEIBLHOIO
00CYXKIIEHHUSI C TICAarorom;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCCOBYIO JIOJI0 XMMHYECKOTO 3JIeMeHTa Mo (OopMyJie COSTUHEHUS; MACCOBYIO JIOIIO
BEIIIECTBA B PACTBOPE; MPOBOJUTHL PACUEThl MO YPAaBHEHUIO XUMHUYECKOM PEaKIMU C
OIIOPOW Ha aJITOPUTM;

CJIeI0OBaTh TNpPaBWJIAM TOJIb30BAaHUS XUMHMUYECKOW MOCYJOM W J1abopaTOPHBIM
o0opy/noBaHuEM, a TaKXe MpaBuiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX OTIBITOB IO TOJYYCHHIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

MPOBOJAUTh PEAKIMM, MOATBEPXKIAIONIME KAYECTBEHHBIA COCTaB PA3IUYHBIX
BEIIIECTB: PACMO3HABATh OMNBITHBIM NYTEM XJIOPUA- OpPOMHI-, HOIUI-, KapOoHAT-,
docdar-, cunmkar-, cyiabdar-, TUIPOKCUA-WUOHBI, KATHUOHBI AMMOHHUS U WOHBI
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M3YYEHHBIX METAJJIOB, NPUCYTCTBYIOLIME B BOJHBIX PAcTBOpaX HEOPraHUYECKUX
BEIIECTB;

NPUMEHSATH OCHOBHBIE OIEpPAlMd MBICTUTEIBHONW JIEATEbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEMAaTU3allul0, BBISBICHHE  MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€H — JIJIS1 WM3YYEHMs] CBOMCTB BEIECTB M XMMHUYECKUX PEaKIUH;
€CTECTBEHHO-HaY4YHbIC METO/Ibl MMO3HAHUSI — HAOIIO/IEHUE, U3MEPEHUE, MOJICIIUPOBAHHE,
AKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN).
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III. TEMATHUYECKOE IIJIAHUPOBAHUE

Temaruueckoe IJIAHUPOBAHUE U KOJUYECTBO YACOB, OTBOJMMBIX HAa OCBOCHHME KAXKIOM TeMbl Y4EeOHOro mpeaMera
«Xumus» DenepanbHON aJanTUPOBAHHOM OCHOBHOM 00pa3oBaTelbHOM MpPOTrpaMMbl OCHOBHOIO OOIIEro o00pa3oBaHUA
OOYyYaromMXcsl ¢ 33eP>KKOM MCUXUYECKOTO PA3BUTHS, B IIEJOM COBIAJAIOT C COOTBETCTBYIOMIMM pasaenoMm denepanbHOi
pabodeil mporpaMMmbl y4eOHOTO TMpeaMeTa «XHUMHs» OCHOBHOM 00pa3oBaTelbHON NPOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanusa. [Ipu stomM Opranu3anusi BIpaBe caMa BHOCHUTh WM3MEHEHHS B COJEp)KAHUE W pachpeiesieHue yueOHOTro
Marepuana Mo rojgaM oOy4eHHs, B MOCIEAOBATEIHHOCTh M3YyYEHUS TEM U KOJIWYECTBO YaCOB HA OCBOCHHUE KAXKIOW TEMBI,
oTIpe/ieNieHHe OpPraHU3alMOHHBIX (hopM oOydeHus u T.I. OOOCHOBAHHOCTH JAHHBIX W3MEHEHUN OMpenemsieTcs] BEHIOpAaHHBIM
oOpazoBarenbHOM  opranumzauuveid YMK, uHAuBUAYyanbHBIMH  TNCUXO(U3MUYECKMMH OCOOCHHOCTSMU  KOHKPETHBIX
oOyyaromuxcsi ¢ 3[1P, creneHpl0 OCBOEHHOCTH MMH yY€OHBIX TEM, PEKOMEHAALMAMHU MO OTOOPY M ajanTanuu y4eOHOro
Mmarepuasa 1o XuMuH, rpeacrapieHHbIMU B [loscHUTEIbHOM 3anucke.

[Ipennaraem 2 BapuaHTa NPUMEPHOIO TEMATUYECKOTO IUIaHMpOBaHMs s oOydaromuiics ¢ 3IIP: mepsblit
IpeoaaraeT OCBOEHUE IPOrpaMMBbl B HHKITIO3UBHOM KJIacCe; BTOPOI — B OTJIEIBHOM KJlacce.

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 4 B Henemo, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

IIpumepHbIe TeMBbI, OcHoBHoOe coaepkaHue OcHoBHbIE BU/bI 1eSITeJIbHOCTH
pacKpbIBaoLye o0y4aromuxcs
AAHHBINA pa3aen

NPOrpaMmblI,

U KOJINYECTBO YaCOB,
OTBOAMMOE HA X
U3y4yeHue

Paznen 1.I1lepBoHavanbHble XuMu4eckne mousaTusi(20 u)
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Tema 1. Xumusa —
Ba:kHasl 00J1aCTh
€CTECTBO3HAHUS H
NPaKTHYEeCKOMI
JeATEJIbHOCTH
YyeJI0BeKa

(5 4)

Tema 2. BemnecTBa
U XUMHYeCKHe peakiun
(154)

HpC,I[MCT XAMUH.* PojIb XUMHU B KU3HU YeJIOBEKA.

XuMus B cUCTEME HayK. MeTO/Ibl TO3HAHUS B
XUMUM. *

Tena u BentecTtBa. ®usnueckue CBOMCTBA BEIIECTB.

ArperaTHoe COCTOSIHHEC BCIIICCTB. Yuctele

BerecTBa u cMecu. CriocoObl pa3IesieHHs CMECEH.
dusznyueckue U XUMUYECKHE sBJICHUs. [Ipu3Haku u

YCJI0BUS NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ.
3HaKOMCTBO C [IpaBUIaMH O€30M1aCHOCTH U
npuémamu paboThl B XUMUYECKOH J1TaOOpaTOPHH.

JleMoOHCTpaL U

1. JlaboparopHoe 000py10BaHHE.

2. PaznuyHbie BUIBI XUMHYECKOU TTOCY/IbI.

3. OGpa31bl BEIIECTB.

4. Crioco0bl pazaeneHus cMeceid (puIbTpoBaHue,
BbIMIApUBaHUE, TUCTUILIALMSA, XpoMaTorpadust).
JlabopaTopHble U NpaKkTHYeCKHe PadoThI
JlabopamopHvie onvimul:

Onucanvie pu3nUecKux CBONCTB BEIIECTB.
Pa3nenenue cMecu ¢ MOMOIIBIO MarHUTA.
IIpakxmuueckue pabomoi:

Ne 1. JIaGopaTtopHoe 000py10BaHHE U IPHEMBI
pabotsl ¢ HUM. [IpaBuna 6e3omacHoi pabOTH B
XUMHUYECKOH J1abOPaTOpHUH.

Ne 2. Ouncrka 3arpsA3HEHHON OBapEHHOMN COJIH

ATOMBI 1 MOJIEKYJTBI. XUMHUUYECKHE DJIEMEHTHI.
3Haku (CUMBOJIBI) XUMUYECKUX IJIEMEHTOB.
[IpocTeie u clnokHbIE BEeeCTBA. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB
XUMHYCCKHMX 3JIEMEHTOB. *3aKOH IIOCTOSHCTBA
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PaCKpBIBaTB CMBICJI U3YYaCMBIX TTOHATHH C IIOMOIIBIO IICAarora.

PackpsIBaTh posib XUMHH B IIPUPOJIE U KU3HU YEIIOBEKA, €€ CBA3b

C IpYrMMH HaYKaMHU.

Pa3nuuare yncThIC BEllECTBA U CMECHU; OJJHOPOJIHBIE U
HEOJTHOPOJHBIE CMECH;

PaznuuaTh pusnueckre 1 XMMUYECKUE SIBICHUS C OTIOPOii Ha
OIIpeCIICHUS.

Onpenenars NpU3HAKU XMMUUECKUX PEAKLUN U YCIOBUS UX
IIPOTEKAHUS.

CnenoBaTh paBuUiiaM MOJIb30BaHUS XUMUYECKOM MTOCYI0M 1
1a00paTOpHBIM 000PYIOBAHUEM, A TAKXKE IPABUIIAM
oOpallleHus1 ¢ XMUMUYECKUMU BEIlle-CTBAMU B COOTBETCTBHH C
MHCTPYKLUSAMH 10 BBIIIOJHEHUIO IPAKTUYECKUX paboT MoJ
KOHTPOJIEM IIE€Jarora.

[InanupoBaTh ¥ NPOBOJUTH XUMUYECKHI dKCIIEPUMEHT I10
U3YYEHHUIO U OMMCAHUIO (PU3NUECKUX CBOMCTB BEILLECTB,
CIOCO0OB pa3/ieleHNsl CMecel BEIECTB 101 PYKOBOJCTBOM
nejarora ¢ 00Cy X aeHHeM I1aHa paboThl.

Mcnonb30BaTh NpH BHITOTHEHUN YUEOHBIX 3a/laHUH U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATENBHOCTH HAYIHO-
HOIYJIIPHYIO JINTEPATYPY XUMUYECKOTO COAECPKAHMS,
CIIpaBOYHBIE MaTepHallbl, pecypcsl HTepHEeTa nox
PYKOBOJCTBOM II€Jlarora.

BricTpauBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha MH(opMaIIo U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepuaioB, IPAMOTHO MCIIOJIb30BaTh N3yYEHHBIN
MOHATUMHBIN anmapaT Kypca XUMUN

[IpuMeHATh ecTeCTBEeHHO-HAYYHBIE METObI TO3HAHUS (B TOM
yuclie HabIoIeHNe, MOIETUPOBAHUE, SKCTIEPUMEHT)
Y OCHOBHBIE OTIEPAIIMU MBICITUTEIbHON EATEIIbHOCTH
(cpaBHeHUe, KIaccuUKAIHS) Ut U3YICHHSI BEIIECTB U
XUMHUYECKHUX PEAKLU C OMIOPOM Ha AITOPUTM MM CXEMY.
PackpeiBaTh CMBICIT H3y4aeMbIX TOHATHI U 3aKOHOB U



cocTaBa BemecTB. * OTHOCUTEIbHAs aTOMHAas Macca.
OTtHocutenbHas MOJIEKyJIApHas Macca. MaccoBas
JIOJII XMMHYECKOT'0 DJIEMEHTA B COCTMHCHHUH.
duznyeckre 1 XUMUYECKHE SIBICHUS. XUMHYECKas
peakuus. [Ipu3Haky U yCcaoBUsI IPOTEKAHUS
XUMHYECKHUX peakuid. XMMUYECKUE YPABHEHHUS.
THUIBI XUMUYECKHUX peaKInid (COSTMHECHMS,
pa3ioXKeHus, 3aMeIlIeHUs, 00MEHa).

3aKOH COXpaHEHUs MaCChl BEILIECTB.

*M. B. JIoMOHOCOB — y4€HBIH-IHIUKIIONEANUCT. *

JleMoOHCTpaLuu

®dusndeckue sABIEHUA (pacTUpaHUEe caxapa B
CTYIIKE, KUTICHUE W KOHJICHCALIUsI BOJIBI U T. I1.).
XuMHu4ecKue sSBjeHus (TOpeHUe CBEYH,
pa3ioKeHue caxapa, B3auMOJEHCTBUE CEPHOM
KHCJIOTBI C XJIOPUIAOM Oapwus,

pasnoxenue ruapokcuaa meau(Il),
B3aMMO/JICUCTBHUE JKeJe3a C CEPOU, B3aUMOACHCTBUE
kene3a ¢ pactBopoM conu meau(Il)).

OnbIT, WITIOCTPUPYIOIINM 3aKOH COXpPaHEHUS
MAaccChbl.

JlabopaTopHbIe U NIpaKTHYeCKue padoThl
JlaGopaTopHBIE OTIBITHI:

[Tpumeps! pusnveckux sSBICHUM (TUTaBIEHUE
BOCKa, TassHHE JIbJIA).

[TprMepsl XUMUYECKHX SBICHHM (TPOKaTUBAHUE
MeJHON IPOBOJIOKHU, B3aUMO/IEHCTBHE MelIa C
KHCIJIOTOH).

Mogenu aToMOB U MOJIEKYJT

[Tpaktuyeckas padora Ne3 [Ipu3Haku nMpoTeKaHUs
XUMHUYECKHX PeaKIuii

Beruuciaenus
28

IPUMEHSATH 3T MOHATHUS MPU ONKUCAHUU CBOWCTB BELIECTB U UX
IIPEBPALLIEHUI ¢ OIIOPO Ha IUIaH U KJIFOYEBbIE CJIOBA.

Paznnuath pusnueckue 1 XUMUYECKUE SIBICHUS, OOBSICHSITH UX
CYLIHOCTb C TOUKH 3pEHHS] aTOMHO-MOJIEKYJIIPHOTO YUEHHUS C
OTIOPOM Ha OMPEJICTICHUS U CXEMBI.

Onpenensars NpU3HAKU XMMHUECKUX PEAKLIUN, YCIOBUS UX
IPOTEKaHUSI.

OOBACHATH CYITHOCTH (PU3MUECKUX U XUMHUECKUX SIBJICHUH C
TOUYKH 3PEHHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHUS C
UCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI.

KnaccudunupoBats XuMudeckue peakiuu (1o YUCIy U COCTaBy
pearupyromux u o0pa3yrourxcsi BEMIECTB) C OMOPOM HA
CXEMBI.

CoctaBisath (hopMyJIbl OMHAPHBIX BEIIECTB 110 BAJICHTHOCTH U
OTIpEAEIATh BaJICHTHOCTH 1O (hopMyJiaM BEIIECTB C OMIOPON Ha
QITOPUTM YUEOHBIX JEHCTBUM.

PacctaBnsaTh KO3 GUIMEHTH B YPABHEHUAX XUMUYECKHX
peaxkuuii ¢ oropoil Ha aNropuT™M y4eOHbIX JEHCTBUI.

CnenoBarh npaBuiiaM MOJIb30BAHHUS XUMUYECKOHN MOCYI0M U
71a00paTOpHBIM 000PYIOBAHUEM, a TAKXKE MPABUIIAM OO0paIIEHUS
C BEILLIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMM 110
BBITNOJIHEHUIO JIAOOPATOPHBIX XUMUUECKUX ONBITOB O]
KOHTpOJIEM IeJlarora.

Hcnonp30BaTh NpU BHIIOJHEHUH YY€OHBIX 3aJaHUN U B
IIPOLIECCE UCCIIEA0BATENBCKON EATENBHOCTH
Hay4YHO-TIONYJISIPHYIO JTUTEPATYpy XUMHUUECKOTO CO/IepKaHMs,
CIpaBOYHBIE MaTepHallbl, pecypchl MIHTepHeTa 1o
PYKOBOJICTBOM TI€/larora.

BeicTpanBath pa3BEpHYThIE MMCbMEHHBIE H YCTHBIE OTBETHI C
omopoit Ha HHPOPMAIIHIO U3 YI€OHHUKA U CIIPABOYHBIX
MaTepHasoB, TPaMOTHO UCIIOJIb30BaTh U3yYEHHBIN
MMOHATUHHBIN anmnapar Kypca XuMuu



Tema 3. Bo3ayx.
Kucaopoa. Ilonsitue 00
OKCHAAX

(54)

— OTHOCHTEJIbHON MOJICKYJISIPHON MacChI
BEILIECTB;

— MacCOBOI JI0JIM XUMHIECKOTO 3JIEMEHTA 10
dbopMyIie coeTuHEHUS.

Pa3nen 2. BaxkHelimme npeacTaBuTe M HeopraHuyeckux BemrecTs (30 u)

Boznyx — cmech ra3os. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u mpocrtoe Bele-

cTBO. O30H — *ajnoTponHas MoauduKanus
Kuciopoja.* HaxoxaeHue kucuopoia B mpupoJie,
¢duznyecKkue 1 XUMHUYECKHE CBOMCTBA (peakuuu
OKHCJICHUS, TOPEHHE). Y CTIOBHS BOSHUKHOBEHUS U
npekpaieHus ropeans. [lonstie 06 okcugax.
*CnocoObl MoTy4eHHs KUCIIopoa B 1aboparopuu
U poMBIUIeHHOCTH. * [IpuMeHenne Kucmopoa.
KpyroBopot kucinoposa B npupoe.

*TemnoBoit 3¢ (HEeKT XUMHUUECKOU peaKIIui,
HOHATHE O TEPMOXUMUYECKOM YPaBHEHHUH, IK30*-
¥ SHJIOTEPMUYECKHUX PEAKITHIX.

*TornuBo (He(Th, Yyrolib U METaH). 3arps3HEHHE
BO3/1yXa, CIIOCOOBI €T0 MPE0TBPALICHHUS.
Ycunenue napHuKoBoro 3pdexTa, papyieHue
030HOBOTO CJIOS.*

JleMoOHCTpaL U

BsaumoneiictBue docdopa, cepsl u xenesa ¢
KHCIIOPOJIOM (BO3MOYKHO UCTIOJIE30BaHUE
BHJICOOIIBITOB).

OmnpeneneHne coIepikanus KHCIOPO/Ia B BO3IyXeE.
OMNBITHI, IEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS U TIPEKPAIICHUS TOPSHUSI.

JlabopaTopHbIe U NpaKkTHYecKue padoThl
JlaGopaToOpHBI OTIBIT:
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PackpbIBaTh CMBICIT NU3Y4aeMBbIX MOHATHIA U IPUMEHSATH 3TH
TIOHSTHS TIPH OTIMCAHUK CBOMCTB BEIIECTB M UX MPEBPAILICHHH C
UCTIOJIb30BaHUEM OTIOPHBIX CIIOB M KITHIIIE.

XapakTepu3oBaTh (OMHUCHIBATH)C ONOPOLL HA NIAH, CXEMY,
KPAmKyro 3anuch
COCTaB BO31yXa, (PU3NYECKHE U XU-MUYCCKHE CBOWCTBA
KHCJIOPO/Ia, CIIOCOOBI €T0 MOJYyYEeHHUsI, TPUMEHEHUE U 3HAYCHUE
B IIPUPOJIC U J)KU3HU YEIIOBEKA.

Cpasnusamuv peakyuu 20peHUss U MeONeHHO20 OKUCTEHUS C
npeaBapUTeNbHBIM 00CYXK/IEHUEM apaMeTPOB CPABHEHUS.

CobupaTh npuOOpPHI IS MOJIy4YEeHUsT KUCI0pOo/ia (BBITECHEHUEM
BOJIbI U BO3/1yXa).

Pacrnio3HaBaTh ONBITHBIM ITYTEM KHUCIOPOJ MTOJT KOHTPOJIEM
nejarora.

M cronp30BaTh XUMUYECKYIO CHMBOIUKY JUISI COCTaBJICHUS
(opMyI1 BEeLIECTB, MOJIEKYIISIPHBIX YPAaBHEHUI XUMHUYECKUX
peaKuuii C y4acCTUEM KHCIIOPOA.

OOBACHATH CYHTHOCTh 9KOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

CnenoBarhb npaBmiiam 6e3onacHoi paboThl B 1aOOPaTOPUU MPH
WCTIOJIb30BAaHUHM XUMUYECKOU TIOCYBI ¥ 000PYIOBAHUS TTO]T
KOHTPOJIEM I1€/1arora, a TakxKe MpaBuiiaM oOpalieHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY.

[TnanupoBaTh U OCYLIECTBIATh HA MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTEHI, TPOBOIUTH HAOIIOICHHUS, I€TaTh BBIBOJIBI 110
pe3yabTaTaM 3KCIIepUMEHTa 1101 PyKOBOACTBOM IeJarora.



Tema 4. Bogopona.
IlonsiTHE 0 KHCJI0TAX
H COJIfIX

(54)

O3znHakomiieHHE ¢ 00pa3liaMu OKCHJIOB.
[TpakTuyeckas padora:

No 4. TTonyueHnue Kuciopoia, U3y4eHue ero
CBOMCTB.

Boruuciaenus

— MOJIEKYJISIPHOM MAcChl KUCIIOPO/Ia U 030HA Ha
OCHOBAHHWH aTOMHOM MacChl XUMHUYSCKOTO
3JIEMEHTA

Bopopoa — sneMeHT 1 pocToe BEIIECTRBO.
Haxoxnenue B mpupoe, pu3ndeckue u
XUMHUYECKHE CBOICTBA (Ha IpUMepe
B3aMMO/ICHCTBUS C HEMETAJUIAMU ¥ OKCUAAMU
METaJUIOB), IPUMEHEHUE, *CIIOCOOBI TOIYIeHHS. *
[ToHsATHE O KUCIIOTAX U COJSX.

JleMoOHCTpaL U

[Tonydyenue, cobupanue u pacrio3HaBaHHue
BOJIOpOJA.

I'openue Bogopona.

B3aumoneiictBue Bogoposaa ¢ okcugaom meau(1l).

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTOpHBIi OMBIT:

B3anmoneiicTBre KUCIOT C METaIIaMH.
[TpakTuueckas pabora:

Ne 5. ITonyuenue Bogopoja, U3y4eHHUE €ro
CBOWCTB.

Beruuciaenus
— MOJIEKYJIIPHOM MAacChl BEMIECTBA HA OCHOBAHUU
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VY4acTBOBaTh B COBMECTHOM padoTe B Ipymie.
Hcnonp30Bath py BHIIOJHEHUH YY€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENIBCKON AESTEIbHOCTH HAyYHO-
MONYJIAPHYIO JIMTEPATYPY XUMUYECKOTO CONECPKAHUSA,
CIIPaBOYHbIE MaTepualbl, pecypcsl HTEpHETa IO
PYKOBOJCTBOM IIE€AArora.

BricTpanBath pa3BEpHYThIC NMCHMEHHBIE U YCTHBIE OTBETHI €
OIOpO# Ha MH(POPMAIIHIO U3 YUYeOHHKA U CIIPABOYHBIX
MaTEpHAJIOB C ONIOPO Ha IJIaH, TPAMOTHO UCIIOJIb30BaTh
V3YYEHHBIV TOHATUHHBIN anmnapar Kypca XuMUU

PackpbIBaTh CMBICIT U3Y9aeMBIX MOHSATHIA U IPUMEHSTH 3TH
HOHATHS NIPU ONMCAHUM CBOMCTB BEIIECTB M UX MPEBPAILEHUI.

XapakTepHu30BaTh (OMHUCHIBATE) PU3NIECKUE H XUMUYIECKHE
CBOMCTBA BOAOPOAA, CIIOCOOBI €r0 MOTyYSHHsI, IPUMEHEHHUE C
OIIOPOH HA IIaH, KPATKYIO 3aIHCh, CXEMY.

CoOupats npubdop AJ1s MOITYUYEHHUS BOJOPOA C UCIIOJIb30BaHHEM
BU3YAJIbHOW OIIOPBI

Mcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY JUIsS COCTaBJICHUS
(b opMyIT BenecTB, MOJIEKYIISIPHBIX YPaBHEHUH XUMHYECKHIX
peakuuii ¢ yuacTHeM BOJIOpOJia C OTIOPO Ha allrOPUTM.

CnenoBath npaBuiiaM 0e301macHoi paboThl B 1a00paTopuu Npu
UCIIOJIb30BaHUM XMMHUYECKON MOCY/Ibl M 000pyI0BaHMS MO
KOHTPOJIEM TI€arora., a TakXke IpaBuiIaM 00paIieHus ¢
TOPIOYMMH BELIECTBAMH B OBITY

[TnaHrpoBaTh M OCYIIECTBISTH HA MPAKTHKE XHMUYECKUE
9KCIIEPUMEHTHI, TIPOBOIUTH HAOIIOICHHUS, IeNIaTh BBIBOJIBI IO
pe3ynbTaTaM SKCIIEPUMEHTa TO/T PyKOBOICTBOM IeJjarora ¢
00CYXJIeHHEM TUIaHa paboThl, C HCIIOIb30BAaHUEM KITHIIIE.

Y4acTBOBaTh B COBMECTHOH paboTe B TpyIIe.

[TnanupoBaTh U OCYIIECTBIATH Ha MPAKTHKE XMMUYECKUE



Tema 5.
KoanuyecTBeHHBIE

OTHOLIEHHS B XUMHH
(4 1)

aTOMHOM MacChl XUMHUYECKHX DJIEMECHTOB

KonuuectBo BemectBa. Moiib. Mousipaast Macca.

3akoH ABoraapo. MomnsipHblif 00BEM ra3oB.
PacyéTel m0 XUMHYECKUM YPaBHEHHUSM.

JleMoHcTpanus
OO0pa31bl BElIEeCTB KOJIMUECTBOM 1 MOJIb.

Boruucienus

— 00B€Ma, KOJIMYECTBA BEIICCTBA I'a3a 110 €ro
M3BECTHOMY KOJMYECTBY BEIIECTBA WU 00BEMY;
— 00BEMOB Ta30B MO YPAaBHEHHUIO PEaKIMU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHUI ra30B
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JKCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS, I€1aTh BIBOAbI 110
pe3yabTaTaM 3KCIIEpUMEHTA.
Y4acTBOBaTh B COBMECTHOI paboTe B IpyIe

PackpeIiBaTh CMBICT H3y4aeMbIX HOHSATHH U IPUMEHSATH 3TH
MOHSTHS, & TAK)KE U3YUCHHBIC 3aKOHbBI U TCOPHH JIJIsl PELICHUS
pacdy€THBIX 33134 C IIOMOIIBIO TIearora.

BBIUUCIIATE MOJISIPHYIO MacCy BEIIECTB; KOJMUYECTBO BEIIECTBA,
00BEM rasa, Maccy BEIeCTBa C OIOPO Ha oOpasel, Ha
(bopmyb;

[TpoBoaANTH pacyEThl IO YpaBHEHUSIM XUMUYECKUX PEAKIIUH C
OTIOPOii Ha 00pa3el, arOpUTM YUEOHBIX JICHCTBHIA:
KOJIMYEeCTBa, 00BEMa, MACcChl BEIIECTBA 110 H3BECTHOMY
KOJINYECTBY, 00BEMY, MacCe PEareHTOB MM MPOIYKTOB
pEaKIuH.

BeicTpauBath pa3BEépHYyThIC TUCBMEHHBIC U YCTHBIC OTBETHI C
OIOPOM Ha UH-

(dopmaruro u3 ydeOHHUKA U CITPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
VICTIOJIb30BaTh N3yYEHHBIH OHSATUIHBIN amnmapar Kypca XUMUH C
MTOMOIIBIO TIe/Iarora.



Tema 6. Bona.
PactBopsl. Ilonsitue 00
OCHOBaHHSX

(54)

Bona, ee cocraB, cTpoeHHE, MOJIEKYITBI.
®dusznyeckue CBOMCTBA BOJbI. ¥ AHAIM3 U CHHTE3 —
METO/Ibl U3yUYEHUS COCTaBa BOABL. *

XUMHYECKHE CBOUCTBA BOAEI

(paznoxeHue, peakiuu ¢ HaTPUEeM, OKCHJIOM
KaJIbLMs, OKCUAOM cepbl [V .

CocraB ocHoBaHui. [TonsiTne 06 MHAUKATOpaX.
*Bona kKak pacTBOpHUTENb.* PacTBOPBL
*PacTBOpUMOCTH BEIIECTB B Bojie. ™
*HacpIieHHbIC 1 HEHACHIIIICHHBIE PACTBOPBHL. *
MaccoBas 0J1s BEIIecTBa B pacTBOPE.

*Ponp pacTBOPOB B NPUPO/IE U B KU3HU YEIOBEKA.
KpyroBopot Bozabl B ipupojie.* 3arpsizHeHne
NpUPOIHBIX BoA. OXpaHa U OUYMCTKA MPUPOTHBIX
BOJI.

JdeMoHcTpannn

DIIEKTPOIN3 BOJIbI, CHHTE3 BOJIbI; B3aUMO/ICHCTBUE
BojbI ¢ MeTaiamu (Na, Ca) (BO3MOKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB).

PactBopeHue BemecTB ¢ pa3auyHoOu
pacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIOT U IIEIOUYEH C
MTOMOIIbIO UHANKATOPOB.

JlabopaTopHbIe U IpaKTHYeCKHe padoThl
[TpakTnueckas pabora:

Ne 6. IlpuroroBienue pacTBOPOB ¢ ONPEAECIEHHON
MacCCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.

Beruuciaenus
— C UCIHOJIL30BAaHUEM ITOHITHS «MaccoBasl 1O
BEILIECTBA B PaCTBOPE»
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PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN U IPUMEHSATH 3TH
MIOHATHUSA IIPU ONMCAHUU CBOMCTB BELIECTB U UX MPEBPALCHUN C
MOMOILBIO TIEAArora.

XapakTepu3oBarh (pU3NIECKHE U XUMUUYECKHUE CBOMCTBA BOJIBI,
€€ poJIb KaK pacTBOPUTENS B IPUPOIHBIX IIPOLIECCAX C OMOPOU
HAa IIJIaH U CXEMY.

CocTaBisATh ypaBHEHUSI XUMUYECKUX PEAKIUN C yHACTUEM BObI
C OIIOpPOM HA CXEMY.

OOBACHATDH CYITHOCTh HKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHUEM MTPUPOTHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT
pUMecei, MEpbI IO OXPaHE BOJ OT 3arps3HEHUs 1OCIIe
IIPEABAPUTEIILHOIO CTPYKTYPUPOBAHUS MaTEpHUaIIa.

[InanupoBaTh M OCYILECTBIIATh HA IPAKTUKE XUMUYECKUE
9KCHEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS, A€IaTh BbI-

BOJIbI 110 pe3yJIbTaTaM 3KCIEPUMEHTA M0 KOHTPOJIEM
nefarora, ¢ UCIoab30BAHUEM KIIHIIIE.

CnenoBath npaBuiiaM 6e3onacHoil paboThl B 1abopaTopuu npu
WCIIOJIb30BAHUN XUMHUUYECKOH MOCy bl U 000pyA0BaHUS 101
KOHTPOJIEM IIeJlarora.

IIpoBOINUTH BBIUMCIIEHUS C IPUMEHEHUEM TTOHATHUS «MaccoBast
7107151 BELIECTBA B PaCTBOPE» C ONMOPOil Ha GOPMYIIHI.

Hcnonb30BaTh Npy BHINOJHEHUHN YUEOHBIX 331aHUM U B
IIPOLIECCE UCCIIEN0BATENIBCKOMN AEATENBbHOCTH HAyYHO-
MONYJIIPHYIO JINTEPATyPy XMMHUUYECKOTO COAEpKaHUs,
CIIpaBOYHBIE MAaTEpUAIIBI, pecypchl IHTEepHETa IO
PYKOBOJCTBOM I€Jarora.

BeicTpanBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHPOPMAIIHIO U3 YI€OHHUKA M CIIPABOYHBIX
MaTepuasoB, IPAMOTHO UCIOJIb30BaTh U3YYCHHBIN
MMOHATUHHBIN anmnapar Kypca XMMHUH IIOCJIE ITPEABAPUTEIIBHOTO
CTPYKTYpUPOBAaHHs MaTepHasa



Tema 7. OcHOBHBIE
KJIACCHI
HEOPraHM4YeCcKuX
coeIMHEeHu

(11 9)

Knaccudukanus HeopraHuueckux COeAMHEHUH.
Oxcuppl: cocTas, Kinaccupukaiys (OCHOBHBIE,
KHCIIOTHBIE, *aMdoTepHbIe, HECOJIe00pa3yroIIie Ha
npumMepe okcuaa yraepoaa Il u okcuaa azora II,
HOoMeHKarypa. [lomyuenue* okcuon
(B3auMoOIeHCTBHE C BOJOM, KHCIOTAMH,
IEJIOYaMH ).

OcHoBaHUs: cocTaB, Ki1accupukanus (IeJ0Y u
HEPAaCTBOPHUMBIE OCHOBAHUS ), HOMEHKJIATYpa.
Kucnotsl: cocTaB, knaccuukanusi, HOMEHKIIATYpa,
buznyeckue 1 XuMUYECKHe CBONCTBA
(B3aMMO/ICHCTBHE C OCHOBHBIMH OKCHJIAMH COJISIMU
Ha IIPUMEPE COISTHON M CEpHOM KHUCIIOT), *CrocoOsbI
noJy4eHus. * Psijy akTHBHOCTH METaJlIOB.

Conu (cpenHue): HOMEHKIIATYpa, *CcrocoObl
MOJTyYeHUS ™, B3aNMOJICHCTBUE COJICH C METAJIIAMH,
KHCIIOTaMU, IIeJI0YaMH B COJISIMH.

['eHeTHuecKas CBSI3b MEXKIY KJIACCAMH
HEOpPraHMYECKUX COeAUHEeHUN. [ 'eHeTnueckue
pansl. [lonarue 00 am(poTepHBIX THIPOKCHIAX HA
npuMepe [UHKA U aTIOMUHUS. XUMHYECKHe
CBOWCTBA - B3aUMO/ICHCTBHE C KHCIOTAMH U
nienouamMu. Pa3noxxeHue npu HarpeBaHUH.

JleMoHCTpanuu

OO0pa3ipl HEOPraHWYECKUX BEIECTB Pa3INnIHbIX
KJIACCOB.

B3anmoneiicTBre pacTBopa CEpHOM KUCIOTHI C
okcugoM meau(Il).

Peaknus HelTpanu3anum.

BrlTecHEHHME OIHOTO MeTalIa IPYrUM U3 pacTBOpa
COJIH.

JlabopaTopHble U NpaKkTHYecKue padoTbl
JlaGopaTopHBIE OTBITHI:
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OmnpeneneHrne OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COCIUHEHHUN
1o mabJIoHYy.

CocraBiieHHE CXE€M CTPOEHUSI OCHOBHBIX KJIACCOB
HEOpPraHUYECKUX COECAMHEHNUN HA OCHOBE OIIPEJIEICHHUS.

CocraBieHue GopMysl OCHOBHBIX KJIACCOB HEOPraHMYECKHX
COEIMHEHUH Y Ha3bIBAHUE UX 10 MEKYHAPOJIHOU U
TPUBUAIILHON HOMEHKJIATYPE C UCII0JIb30BAaHUEM OIIPEACICHUS U
TaOIUIIBI PACTBOPHUMOCTH.

KnaccugunupoBanue n3yqaeMbIX BEIIECTB 110 COCTABY U
ceolicmeam ¢ OTIOPOH Ha OTPECIICHHS, CXEMbI U TaOIUIly
pPacTBOPUMOCTH.

CocraBieHune Ta0JIMIbl TEHETHUYECKUX PSIIOB U CXEMBI
«['eneTnueckas B3aMMOCBA3b OCHOBHBIX KJIACCOB
HEOpPraHMYECKUX COECAMHEHUN» 1101 pPyKOBOJCTBOM II€arora.
[Tporuo3upoBaHue CBOWCTB BEILIECTB HA OCHOBE OOIINX
XMMHUYECKHUX CBOMCTB M3YUYEHHBIX KJIACCOB, IPYII BEIIECTB, K
KOTOPBIM OHH OTHOCATCS C UCIOJIb30BAHUEM CXEMBI
«['eneTnueckasl B3aMMOCBSA3b OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COEAMHEHUI» M0/l PyKOBOCTBOM II€Aarora.
CocraBiieHHEe MOJIEKYJIIPHBIX YpaBHEHHUH peakiui,
WUTIOCTPUPYIOIINX XUMUYECKNE CBOWCTBA N3YUYEHHBIX KJIACCOB U
Cnocobbl noy4enus BEIeCTB U3YYEHHBIX KJIACCOB, MPYIII, a
TaK)Ke MOATBEPKAAIOLINX TEHETUYECKYIO B3aUMOCBSI3b MEXKIY
HUMH, C OIIOPOH Ha BepOalIbHYIO CXEMY B KaUeCTBE 3pUTEIbHON
OTIOPBI.

CocraBiieHre MOJIEKYJIIPHBIX YPAaBHEHUN PEAKIIMM 110 CXEMaM C
IpeBapUTeIbHBIM 00CYX/I€HUEM BbIOOpa pearupyromnmx
BEILIECTB.

Brruncnenue o ypaBHEHUSAM XUMUYECKUX pEAKLUN KOJINYECTBA,
00BbEMa, Macchl BEIIECTBA MO KOJIMYECTBY, 00BEMY, Macce
pEeareHTOB WM NPOAYKTOB PEAKIIUU 10 AJITOPUTMY.
[InanupoBaHue U OCYIIECTBIEHUE HA TPAKTUKE XUMHUECKOTO
HKCIEPUMEHTA M HAOJIOCHHUS TI0]] PyKOBOJICTBOM yUHUTEJIS.



BzanmogeiicTBHE KUCIOT ¢ METaJIaMH.
ITonyuyeHnue HepaCTBOPUMBIX OCHOBAHUM.
B3aunmoneiicTBre HEPaCTBOPUMBIX OCHOBAHMI C
KUCIIOTaMU.

Paznoxenue ruapokcuna meau(Il) mpu
HarpeBaHuu.

[IpakTrueckas padoTa:

Ne 7. PemieHne 3KkCriepuMEHTAIbHbBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
COCIUHCHUI.

Beruuciaenus
— I10 ypaBHEHUSM XUMUYECKUX peaKUui

®opMyIHpoBaHUE BHIBOJOB 10 PE3yJIbTaTaM IKCIEPUMEHTA C
MCTIOJIb30BAHUEM OTIOPHBIX CIIOB.

DopMyIHpOBaHUE C TOMOIIBIO ME]arora U BHIMOJIHEHNUE TPABHII
6e3omacHoil paboThI B 1a00paTOPHK MPU UCTIOIB30BAHUH
XUMHUYECKOH MOoCy bl U 000pyAOBaHUS.

Vcrionb30BaHue MPH BHITIOIHEHUH YI€OHBIX 3aJJaHUN U B
MIPOLIECCE UCCIIEI0BATENbCKON JEATEIbHOCTH Hay4HO-
MOMYJISIPHOM TUTEPaTyphl XUMHUYECKOTO COJICPIKAHUS,
CIIpaBOYHBIEC MaTepuabl, pecypcsl IHTEepHETa, OCYIIECTBICHUE
BHIOOpA MO/T PYKOBOJCTBOM TI€Iarora.

BricTpanBanue pa3BEPHYTHIX MUCHbMEHHBIX U YCTHBIX OTBETOB C
OTIOpOi Ha HHPOPMAITUIO U3 YICOHHUKA U CITPABOYHBIX
MaTepuasIoB, TPaMOTHOE UCIOIb30BAaHUE U3yYEHHOTO
MOHATUIHOTO amnmapara Kypca XHMHHU C HUCIIOJIb30BAHNEM IIIaHA,
OTIOPHBIX CIIOB, aJITOPUTMA.

Pazpnean 3. llepnoanueckuii 3axkon n [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /[, U. Menneseena.
Ctpoenne atoMoB. XuMuueckasi cBsi3b. OKUCINTEILHO-BOCCTAHOBUTEIbHBbIE peakuu (15 u)

Tema 8.
IMepuoguyeckuii 3aK0H
u Ilepuoagnueckas
CHCTEMAa XUMHYECKHX
3JIEMEHTOB

J. 1. Menaese-eBa.
Ctpoenne atoma (7 4)

[TepBble MOMBITKN KIaCCUPUKAITUN XUMUYECKUX
sneMeHToB. [IoHsTHE O TpyIImax cXOIHBIX
AJIEMEHTOB (IIIEJIOYHBIC U MIET0YHO3EMEIbHBIC
METaJlIbl, TaJIOT€Hbl, THEPTHBIE Ta3bl).
*DneMeHTBI, KOTOpbIE 00Pa3yroT

aM(doTepHbIE OKCHIBI U THIPOKCUIBI. *
Ilepuoanueckuii 3akoH u [lepronn-ueckas cucrema
xumMudeckux 3ymemenToB JI. . Meneneena.
Ilepuonsl, rpynmnsl, noarpymnmnsl. dOusndyeckui
CMBICJT TOPSIIKOBOTO HOMEPA AJIEMEHTA, HOMEPOB
Mepuo/ia U TPYMIIbL.

Crpoenue atomoB. COCTaB aTOMHBIX SIZEP.
*N3otonbl. * DnekTpoHbl. CTPOSHHE AIIEKTPOHHBIX
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PackpbIBaTh CMBICI IEPUOJUYECKOTO 3aKOHA IO PYKOBOJACTBOM
neaarora.

IToHuMartsh cylecTBOBaHUE NIEPUOJIUYECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKHUX JIEMEHTOB (M3MEHEHUE PaJInyCOB
aTOMOB U 3JIEKTPOOTPULIATEIIBHOCTH) U UX COEIMHEHUH OT
ITOJIO’KEHHUS B IEPUOJNYECKON CUCTEME M CTPOEHUS aTOMa C
UCIOJIb30BAHUEM CXEM U TaOJIUII.

VYcTaHaBIMBaTh CBA3b MEXKY MOJIOKEHUEM JJIEMEHTA B
MIEPUOJNYECKON CUCTEME U CTPOEHUEM €ro aToMa (COCTaB U
3apsia sAapa, o0lee YUCo MIEKTPOHOB U paclpeeIeHue UX 1o
JIEKTPOHHBIM CIIOSIM) 110 00pasIy.

[Iporao3upoBath XapakTep U3MEHEHNS CBOWCTB 3JIEMEHTOB U UX
COCIMHEHM 110 rpynnaM u nepuonaM [lepuoanueckoi



000J104€K aTOMOB NEPBbIX 20 XUMUYECKUX
anemeHToB llepuoanueckoit cucTemMsl

J. . Menneneena.

XapakTepucTuka XUMHUYECKOTO 3JIEMEHTA M0 €Tro
noJsioxkeHuto B [lepuoauueckoii cucreme

. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB AJIEMEHTOB
MaJIbIX IIEPHUOAOB U I'NIABHBIX IMOATPYIIIT B
3aBHCUMOCTH OT aTOMHOTO (IIOPSIKOBOTO)
HoMmepa.*

*3nauenue llepuonnueckoro 3akoHa

u [lepuoanueckoit CUCTEMbl XUMHUYECKHUX
AJIEMEHTOB JIJIA PAa3BUTHS HAYKHU U PAKTUKHU.
. . MenneneeB — y4€Hblii, neJaror u
rpakJIaHuH. *

JdeMoHcTpannn

KopoTtkoneproanas u JyimHHONEpUOUIHAS (OPMBI
[Tepuoanyeckoit CUCTEMbI XUMUYECKUX JIEMEHTOB
. . Menneneena.

O3zHakomMiieHHE ¢ 00pa3liaMu METAIOB

Y HEMETAJIOB.

JlabopaTopHbIe U NpaKTHYeCKHe padoThl
JlaGopaTOpHBI OTIBIT:

B3aumopeicTBue ruipokcuaa IMHKA ¢ paCTBOPaMHU
KHCJIOT U IIEJI0Yen
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CHUCTEMBI C IIOMOILBIO N1€JArora.
XapakTepu3oBaTb XUMUYECKHUE DJIEMEHTHI IIEPBBIX TPEX
IIEPUOOB, KK, KAJIBLHUA 10 UX OJIOKEHUIO
B [Iepnoaunueckoii cucreme /. 1. Menzeneesa.

Cnenoate npaBuiaM 6e3onacHoil paboThl B 1abopaTopuu npu
WCTOJIb30BAHUU XUMHUECKON MOCY Bl U 000PYAOBAHUS 1101
KOHTPOJIEM II€Jarora.

BricTpauBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C
OIopoii Ha MH(OPMAIHIO U3 YUeOHUKA U CIIPAaBOYHBIX
MaTepuaioB, FPaMOTHO UCIOJIb30BaTh U3yYEHHBIN
NOHSTUHMHBIN anmapar Kypca XMMHUU I0CJIE€ CTPYKTYPUPOBaHMS
MaTepHaja ¢ UCIOJIb30BaHUEM KIIUIIIE.

Hcnonb30BaTh NpH BHIIOTHEHUU YUEOHBIX 3aJaHUNA TEKCTbHI
yueOHHMKa II0CJIe CTPYKTYPUPOBAHUS MaTepuala, ClipaBOYHbIe
martepuaisl (Ileproanueckyro cucTeMy XMMHYECKUX
anemenToB J[. 1. MenneneeBa, Tabiauiyy pacTBOpUMOCTH
KHCJIOT, OCHOBAHUI U COJIEN B BOJIE, DJIEKTPOXUMHUYECKHUH AL
HaIpsHDKEHUH METaIlJIoB).

Mcnonb30BaTh NpH BHIIOIHEHUN YU€OHBIX 3a/laHUN U B
IIpoIECcCe UCCIIEI0BATENbCKON AEATEIIBHOCTU HAYYHO-
HOIYJIIPHYIO JINTEPATYPY XUMUYECKOTO COAECpKAHMS,
CIpaBOYHbIE MaTepuaibl, pecypcsl HTEepHETa mOJ
PYKOBOZCTBOM II€arora



Tema 9. Xumuueckas
c¢BsI3b. OKHCJIUTEIBLHO-
BOCCTAHOBHTEJIbHBIE
peakuuu

(8 1)

9 KJIACC

*DNEeKTPOOTPULIATEIBHOCTH* aTOMOB XMMHYECKHUX
AJIEMEHTOB.

Xumuueckas cBs3b (MOHHAs, KOBaJICHTHAsI OJISIpHAs
Y KOBQJICHTHAs! HETIOJIApHAs).

CremneHpb OKUCIICHUS.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU
(OBP). ITpouecchl OKUCIEHUS U BOCCTAHOBJICHUS.
OxucauTenu 1 BOCCTAaHOBUTEIH.

JleMoOHCTpaL U
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIEC PEAKIIUN:
TOpPEHUE, PEaKLIUU Pa3JIOKEHUs, COCTUHEHUS

(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMBICIT H3Y4aeMBIX MOHATHI 110J] pyKOBOJICTBOM
nenarora.

OnpenensaTb BUJ XUMUUYECKON CBSI3U B COEIMHEHHUHU C
UCIIOJIb30BAHUEM CXEM.

OnpenensaTs CTeNeHb OKUCICHU XMMUYECKOT 0 3JIEMEHTA 110
(dbopMyIie ero cCoeTMHEHNsI ¢ UCIOIb30BAaHUEM AJITOPUTMA.

OnpenensTs 1eMeHT (BEIIEeCTBO) — OKUCIUTEINb U 3JIEMEHT
(Be1ecTBO) — BOCCTAaHOBUTEID.

OOBACHATH CYHIHOCTb ITPOLIECCOB OKUCIIEHUS U BOCCTAHOBIICHHUS.

CocTaBisTh AJIEKTPOHHBIN OanaHc ¢ y4€TOM YuCIia OTAAHHBIX U
HPUHATBIX JIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKHCIUTEIHHO-BOCCTAHOBUTEILHON
pEaKLMHU 0 AIrOPUTMY pa300pa OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHOM PEaKIUH.

Hcnonb30BaTh NpH BHIIOTHEHUU YUEOHBIX 3aJaHUHA TEKCTbHI

yueOHHUKa [ocyie CTPYKTYPUPOBAHUS MaTepHaa, CipaBOYHbIe
MaTepHabl (IEPHOAMUYECKYIO CUCTEMY XUMHUECKUX AJIEMEHTOB
1. U. MenneneeBa, Tabnuily pacTBOPUMOCTH KUCIIOT, OCHOBAHUI
U COJIEH B BOJIE, DJIEKTPOXUMUYECKUN Pl HAIIPSUKCHUI
METaJLIOB).

IIpuMepHbIe TeMBbI,
pacKpbIBaoLIne
JAHHBIN pa3aeJ

NnporpamMmseli,
U KOJIHYEeCTBO YaCOB,
OTBOAMMO€C HA X
H3y4yeHue

OcHoBHOe cogepkaHue

OcHoOBHBIE BU/IBI 1€SITE€IbHOCTH
00yyarmuxcsi
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Paszgea 1. BemecTBo n xummnueckue peakuuu (17 4)

IloBTOpEHUE H
yriy0JieHue 3HAHUIi
OCHOBHBIX pPa3/iesIoB
Kypca 8 kiacca
(59)

[Tepuonnueckuii 3axoH. [lepuonnueckas cucrema
xumMudeckux djemenToB JI. . Menaeneena.
Crtpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHUX JIEMEHTOB IEPBBIX TPEX
NEPUOJOB, KIS, KAIbLIU U UX

COEIMHEHUH B COOTBETCTBHH C IIOJIOKEHUEM
AJIEMEHTOB B IEPUOINYECKON CUCTEME U CTPOECHUEM
UX aTOMOB.

Knaccudukanus 1 HOMEHKIIATypa HEOPraHHYECKUX
BEIECTB (MEX/IyHa-pO/IHAs U TPUBHAJIIbHASA).
XHUMHUYECKUE CBOMCTBA BEILIECTB, OTHOCSIINUXCA K
pa3IM4YHBIM KJIacCaM HEOPTaHUYECKUX COEIMHEHUH,
UX T€HETHYECKasl CBSA3b HEOPraHUUYECKHUX BEIIECTB.
CrpoeHue BeniecTBa: BUJIbl XUMUYECKOU CBA3H U
THUIIbI KPUCTAINIMYECKUX PEIIETOK. *3aBUCUMOCTh
CBOWCTB BEIECTB OT UX CTPOEHHUS. *
JleMoOHCTpaL Ul

1. Moaenn KpUCTAIIINYECKUX PEIETOK
HEOPraHUYECKUX BEILECTB.

2. KopoTtkonepuoaHas 1 JUIMHHONIEpUOAHAsA (hOPMBbI
[Teproanueckoi CUCTEMbBI XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa

XapakTepru3oBaTh XMMUYECKHUE HJIEMEHTHI IIEPBBIX TPEX
IEPUOOB, KAJIUA U KAJIBLHA 10 UX II0JOKEHUIO
B [Iepnoanueckoii cucreme /. 1. MenaeneeBa ¢ ornopou Ha
AJITOPUTM.

KnaccuguiupoBats 1 Ha3pIBaTh HEOPraHUYECKHUE BEIIECTBA
U3YyUYEHHBIX KJIACCOB C ONOPOIl Ha cXxemy, TabJIuIy
PacTBOPUMOCTH.

OnuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MTOATBEPK/IAaTh CBOMCTBA IpUMEpaMu
MOJIEKYJIIPHBIX YPaBHEHUI XUMUYECKUX PEaKLUI C OIIOPOH
Ha CXEMY.

Onpenenars BUJ XUMUYECKOM CBSI3U U THIl KPUCTAJUIMYECKON
PELIETKYU BEIIECTBA C OITOPOM HA CXEMY.

ITporno3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHHMSI MOCIIE MIPEABAPUTEIBHOIO pa3dopa.

BricTpanBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
Onopoi Ha
nH(popmalnio U3 yueOHUKA U CIIPaBOYHBIX MATEPHAJIOB,
IPaMOTHO MCIOJIb30BaTh U3yUYEHHBIN MOHATUIHBIN anmapar
Kypca XUMHH.

Mcronb30BaTh NpH BHIIOIHEHUN YUEOHBIX 3a/IlaHUN U B
MIPOLIECCE MCCIIEI0BATENBCKON AEATEIBbHOCTH HAYYHO-
HOIYJIIPHYIO JINTEPATYPY XUMUYECKOTO COAECpKAHMS,
CIpaBOYHbIE MaTepualbl, pecypchl HTepHETa o
PYKOBOJICTBOM II€AArora.
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Tema 1. OcHoBHBIE
3aKOHOMEPHOCTH
XHUMHYECKHX peaKkuuid
(4 9)

Knaccugukaius XaMHUYECKUX PEaKIui 10 Pa3InIHbIM
npU3HaKaM (110 YUCITy U COCTaBY y4acTBYIOIIUX B
PEeaKIMK BEIIECTB, *110 TeTIOBOMY 3 deKTy, 1o
M3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYIECKUX
AJIEMEHTOB, 110 OOPATUMOCTH, TI0 YYaCTHIO
Karanu3aTopa).*

*JK30- ¥ SHJAOTCPMHUUCCKUE PEAKITHH,
TEPMOXUMHUYECKHE ypaBHeHUs. [loHsITHE O CKOpOCTH
XUMHUYECKON peakiuu. [IoHATHE O TOMOTEHHBIX U
reTeporeHHbIX peaknusax. [lorsTre 06 oOpaTHMbIX

U HEOOpaTUMBIX XUMHYECKUX peaknusx. [Tonsrue o
XUMHUYECKOM paBHOBeCcHU. DaKTOPHI, BIUSIONINE HA
CKOPOCTh XUMHUYECKOH PEAKIIMU U TTOJIOKECHHE
XUMHUYECKOI0 paBHOBeCHUS. *
OKHUCITUTEIIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN
(9MIeKTPOHHBIN 0ajJaHC OKUCITUTEIIBHO-
BOCCTAaHOBUTEIHHON PEAKIIHH).

JleMoHCTpanuu

1. 3aBUCUMOCTBH CKOPOCTH XUMUYECKON PEAKIIUH OT
pas3InYHbIX (PAKTOPOB.

2. BoznelicTBue KaTain3aropa Ha CKOPOCTb
XUMHYECKON PEaKIHH.

3. IIpumepsl HeOOpaTUMBIX U OOPATUMBIX pEaKLUH.
4. CmenieHne paBHOBECUSI XUMUUYECKON PEAKIIHH.

Beruucienus
— KOJIMYECTBa BEIIECTBa, 00bEMa U MacChl pEareHTOB
WJIY TIPOAYKTOB MO YPABHEHUSIM XUMHYECKUX PEAKIUN

PackpbIBaTh CMBICI H3y4aeMBbIX MOHATHH U IPUMEHATh 3TH
IIOHSTHS IIPU ONKMCAHUU CBOWCTB BELIECTB U UX
MPEBpAICHU.

KnaccugpunupoBars XUMHYECKHE PEAKIIUH 110 PA3TUYHBIM
IPU3HAKAM.

VYcranaBnuBaTh 3aBUCMMOCTb CKOPOCTH XMMUYECKON PEAKIIUU
OT Pa3JIUYHBIX (PAKTOPOB MO PYKOBOJCTBOM YUHMTEJS.

ITporHo3upoBaTh BO3MOKHOCTH IPOTEKAHUS XUMUUECKUX
IPEBPALLCHUN B PA3JIMYHBIX YCIOBUAX MOCTE
IpeIBapUTEIbLHON pabOTHI.

OnpenensaTb OKUCIUTENb U BoccTaHOBUTENb B OBP.

CocTaBisTh JIEKTPOHHBIN OaaHC peaKIu.

[Tpon3BOANTH BHIYUCIICHUS IO XUMUYECKUM YPABHEHUSAM 10
AITOPUTMY.

BeicTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha MHGOPMALIHIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepUajoB, FPAMOTHO UCIOJIb30BaTh U3yUYEHHBIN
MOHSATUHHBIN anmnapar Kypca XMMHUH I10CIIe
IIPEBAPUTEIBHOIO CTPYKTYPUPOBaHMs MaTepHaa.

Hcnonp30BaTh NpU BHIIOJHEHUH YY€OHBIX 3aJJaHUN U B

IIPOLIECCE UCCIIEN0BATENBCKOM AESITEIBHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEepKaHUS,
CIIpaBOYHBIEC MaTepHallbl, pecypcsl IHTepHEeTa nocie
KOHCYJIBTAIIMH C ME€1aroroM.

38




Tema 2.
DJIeKTPOJIUTHYECKAS
AUCCOLMALIHS.
XumMuyecKue peakiuu
B pacTBopax

(8 1)

Teopust 3IEKTPOTUTHIECKON TUCCOITUAIINH.
DIEKTPOIUTHI U HEJIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
*MexaHU3M JUCCOIMAIIMU BEIIECTB C Pa3TMIHBIMH
BHJIaMH XUMHYECKOU CBs3u. CTeleHb Aucconuanuu. *
CwIbHBIC U CT1a0BIC AJICKTPOJIHTHI.

Peakmii noHHOTO 0OMEHA, YCIOBHS UX MPOTCKAHUS.
HNoHHble ypaBHEHUS PEaKIUi.

XUMHYECKHE CBOMCTBA KHCJIOT, OCHOBAHUM U COJICH B
CBETE MPECTABICHUN 00 JIEKTPOJUTHICCKON
nuccouuanuu. Cpena pactsopa. [lonstue o ruaposnze
CoJIeH.

KauecTBennbie peakiiny Ha KATHOHBI

Y aHHOHBI : XJIOPUJI-, OPOMU, HO3U-, CYTb(haT-,
KapOoHaT-, cumKat-pochaT- aHKOHBI, TUAPOKCH/I-
MOHBI KaTHOHBI AMMOHUS, MarHus, KaJIbIUs,
AITIOMUHMS, KeJe3a 2+, 3+ , IMHKa, TPUCYTCTBYIOIINE
B BOJIHBIX PacTBOPAX..

JleMoHCTpanuu

3J'I€KTpI/I‘-I€CKa$I IMPOBOAVMOCTE PACTBOPOB BCIUICCTB;
JBUKEHHUE HOHOB B JIEKTPUYECKOM IOJIE.

OnBIThI, WJUTIOCTPUPYIOLINE TPU3HAKU TPOTEKAHUS
peaxIuit HOHHOTO OOMEeHa.

OTIBITHI 110 OTPEETICHUIO CPEIBI B PACTBOPAX COJIEH
(x7opuaa HaTpus, KapOoHaTa HATPHS, XJIOPHIA
IIMHKA).

JlabopaTopHbIe U NpaKTHYeCKHe

padoThbI

JlaGopaTOpHBIi OMBIT:

Ne8Peak1uu noHHOrO 0OMEHA B pacTBOpax
3NIEKTPOIUTOB: cynbgaTta meau(1l)

U 1EN0Yu, KapOoHATa HATPUS U COJISTHOW KHUCIIOTHI,
peaxkiusl HeMTpanu3auu MEXAY THIPOKCHIOM KaJHsl

PackppIBaTh CMBICII U3y4aeMbIX ITOHATHI, a TAKKE CMBICII
TEOPHH DJIEKTPOJIMTUYECKON TUCCOLUALMU C OIIOPOU Ha
CXEMBI.

OOBSACHATH MPUYHHBI SJEKTPOIIPOBO/I-

HOCTH BOJHBIX PaCTBOPOB € IIOMOLIBIO IIEAArora.

CocTaBiATh ypaBHEHUS AUCCOLUAIIMM KUCIIOT, LIeJI0ueh U
COJICH, TTOJIHEIC
U COKpalI€HHbIE HOHHBIE YPABHEHUS XUMUYECKUX PEAKLIUN
MOHHOTO OOMEHa.

[1nanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCHEPUMEHTBHI, IPOBOJUTH HAOIIOJCHUS, 1€1aTh BbIBOIbI
10 pe3yJibTaTaM 3KCIIEPUMEHTA I10CIIE MTPEIBAPUTEIILHOMN
paboTHI.

CrnenoBath npaBuiiaM 6e30nacHoi paboThI B 1abopatopun
IPY UCTIO0JIb30BAaHUM XMMUYECKOH MOCyAbl U 000py10BaHUS
1101 KOHTPOJIEM IeJarora.

ITpon3BOIUTE BEIYUCIIEHUS 10 XUMUYECKUM YPABHEHMSIM.

BricTpanBath pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha MH(OpPMaIIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepuasoB, FPaMOTHO UCIIOJIb30BaTh N3YUEHHBIH
NOHSTUHMHBIN anmapar Kypca XMMHUH T0CTe
MIPEIBAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Mcronb30BaTh NpH BHIIOIHEHUN YUEOHBIX 3a/laHUN U B
MIPOLIECCE MCCIIEI0BATENbCKON e TENbHOCTH HAYyYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COAEpKAHUS,
CIpaBOYHbIE MaTepualbl, pecypcsl UHTEepHETa mocie
KOHCYJIbTAIlUH C [1€JaroroM.
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Y COJISTHOM KMCJIOTOM.
Ne9. KauecTBeHHBIE peaKIlMy Ha HOHBI B PaCTBOPE.

[IpakTuyeckas padora:
No 1. Pemienue skcriepuMeHTaIbHbBIX 33/1a4 110 TEME.

Beruunciaenus
— II0 YPaBHEHHUSAM XMMHUYECKUX PEAKIINI1

Pasnen 2. Hemera/uibl 1 UX coelMHeHUd (25 1)

Tema 3. Ooman
XapaKTepUCTHKA
XHMHYECKHX IJIEMEHTOB
VIIA-rpynnsi.
T'anorennl

44)

OO6mmas xapakTepucTika ranoreHoB. Oco0eHHOCTH
CTPOCHUS aTOMOB ATHX 3JIEMEHTOB, XapaKTEPHBIE IS
HUX creneHu okucieHus. CTpoeHue u puznueckue
CBOWCTBA MPOCTHIX BEUIECTB — TaJIOT€HOB.
XUMHYECKHE CBOWCTBA HA MPUMEpE XJI0pa
(B3auMoJielicTBUE C METalIaMu, HEMETaJUIaMU
(BOIOPOIOM M KUCTIOPOAOM), *1IesiouamMu’™).
Xnoposogoposa. CossiHas KUCI0Ta, XMMUUYECKHE
CBOICTBa, *nonyuyeHune™, npumenenne. KauecrseHHbIe
peaKIuu Ha TaloreHuI-UoHbI. *][elicTBUe Xopa u
XJIOPOBOJIOPO/Ia HA OpTraHU3M uenoBeka.™ Baxuenmme
XJIOPUJIBI U UX HAXOXKACHHUE B IPUPO/IE.

JleMoOHCTpaL U
Buneomarepuanbl: TaJOreHbl U UX COSAMHEHUS.
OO0pa3siibl XJIOPUIOB.

JlabopaTopHbIe U NpaKkTHYecKue padoThl
JlaGopaTopHBIi OTIBIT:

PacriozHaBanne X0pua-uOHOB.

[TpaxTnueckas pabora:

Ne 2. TlomyueHue consiHON KUCIOTHI, U3YYEHUE €€
CBOMCTB.

Beruuciaenus
10 YPABHEHUSM XMMHUYECKUX PEAKIUU.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
HEMETAJJIOB U UX COEAMHEHUH B IIpe/iesiaX MaJIbIX IIEPUOJIOB
¥ M1aBHBIX noArpynn [lepuoanueckoi cucTeMbl XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C MCII0JIb30BaHUEM
CXEMBI.

XapakTepu30BaTh GU3NIECKUE U XUMUYECKHIE CBOMCTBA
IPOCTHIX BEIIECTB raJIONeHOB (Ha MIpUMEpe XJIopa) U
CJIOKHBIX BEILECTB (XJI0POBOJOPO/IA, XJIOpUAA HATPUSL),
CHOCOOBI MX MOJIyYEHUsl, IPUMEHEHUE U 3HaUE€HUE B
IPUPOJIE U )KU3HH YEJIOBEKA MTOCIIE CTPYKTYPUPOBAHHUS
MaTepHana.

Omnpenensars raloreHuI-MOHbI B paCTBOPE C UCIIOJIb30BAHUEM
TabnuIbl "XapakTepHble peakui Ha aHUOHBI".

IInaHnpoBaTh U OCYLIECTBIIATh HAa IPAKTUKE XUMUYECKHE
9KCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS, I€NaTh BBIBOABI 110
pe3yibTaTaM dKCIIEPUMEHTa [TOCIIE TPEIBAPUTENBHOMN
paboTHLI.
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Tema 4. O01masn
XapaKTepPUCTHKA
XHMHUYECKHX 3JIEMEHTOB
VIA-rpynnsl. Cepa u eé
coequHeHus (6 9)

OO0m1as xapakTepucTUKa 3J1IeMeHTOB VIA-rpymib.
Oco0eHHOCTH CTPOCHUSI aTOMOB TUX 3JIEMEHTOB,
XapaKTepHBbIE U HUX cTeneHu okucieHus. CTpoeHue
1 GU3HYECKUE CBOMCTBA MTPOCTHIX BEIIECTB —
KHUCIIOPOJ1a U CEpPHI.

ATOTpOonHBIC MOIU(DUKAIIMHA KHCIIOPO/Ia U CEPBI.
XuMHYecKue CBOMCTBA cepbl. BzaumoericTeue ¢
HEMETaJUIAMH - BOJOPOJOM U KHUCIOPOJIOM,
MeTallJIaMH, KOHLIEHTPUPOBAHHBIMU a30THON U CEPHOM
kucinoramu. CepoBOAOPOI, CTPOCHUE, GU3HUIECKUE

OOBsACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
a1eMeHTOB VIA-rpynmnsl ¥ X COEIUHEHUI
C y4€TOM CTPOEHHUS UX aTOMOB C OIIOPOH Ha CXeMy
"M3MeHeHue paauycoB B moarpynmnax".
XapakTepu30BaTh PU3NUECKUE
Y XUMHUYECKHE CBOMCTBA MPOCTOTO BEILIECTBA CEPHI U €€
CoeIMHEHUH (CepoBOJOPOAA, OKCUJIOB CEPhl, CEpHON
KHCIIOTHI, CYJIb(ATOB), CIIOCOOBI UX

U XUMUYECKUE CBOMCTBA (KUCIOTHBIC U
BOCCTaHOBUTENbHbIE). OKCHUJIBI CEPBI KaK
MPEACTABUTENH KUCIOTHBIX OKCHI0B. CepHas
KHCII0Ta, GU3HYECKUE U XUMUICCKUE CBOKCTBA
(oO1muMe Kak mpeAcTaBUTENS Kiacca KUCIOT

u *cnennduyeckue®), npumenenne. CepHucTas
KHCIIOTA.

*XUMHYECKUE PEeaKInu, JISKAITUE B OCHOBE
MPOMBINIJIEHHOTO CII0Cc00a MOy4eHUs CePHOMI
KHUCJIOTHI. ANMapaThl ¥ MPOTEKAIOIINE B HUX
Mpolecchl (Ha MpUMepe MPOU3BOJICTBA CEPHOM
KHUCJIOTHI). *

Conu cepHOM KHUCIIOThI, KAU€CTBEHHAs! peaKkus Ha
cynbdaT-HoH.

Haxoxnenue cepsl U €€ COeIMHEHUN B IPUPOJIE.
*XUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH Cpeabl
COETMHEHUSIMU Cepbl (KUCTOTHBIE JTOXK]IU,
3arpsi3HCHHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0
penoTBpalieHus. *

JleMoOHCTpanuu

Konneknuu (BumeomaTepuansl): cepa u eé
COEIMHEHUSI.

OOyrauBaHue caxapa MmoJi AeHCTBUEM

MOJIyYeHUS], IPUMEHEHUE U 3HAYEHUE B IPUPOJIE U )KU3HU
YeJIoBEKa C ONOPOH Ha CXEMY U IUIaH.

Omnpenenars Hanuuue Cyab(haT-uOHOB B pacTBOPE.

OOBSACHATH CYITHOCTH SKOJIOTHYECKHUX MPOOIIEM, CBSI3aHHBIX C
nepepaboTKOI COeAMHEHUN CEpPhI MOCIE CTPYKTYPUPOBAHUS
MaTepuania.

[1nanrpoBaTh U OCYHIECTBIIATH HA MPAKTUKE XUMUYECKUE
9KCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS, 1€1aTh BBIBOABI 110
pe3yJibTaTaM 3KCIEePUMEHTA.

CnenoBath paBuiiaM 06e301acHoOM paboThl B 1aboparopun
IIPU UCTIOJIb30BAHUN XUMUYECKOH MOCY/IbI U 000pYIOBaHUS
10/l pPyKOBO/ICTBOM II€/1arora.

[Ipon3BOAUTE BEIYHMCIICHUS 10 XUMUYECKUM YPABHEHUSIM I10
AJITOPUTMY.

Hcnonb30BaTh MpH BHIOTHEHUH YI€OHBIX 3aJaHUI TEKCThHI
yueOHHKa, cripaBouHble MaTtepuaisl ([lepuoaunyeckyro
cucremMy Xxumudeckux 3seMmeHToB 1. 1. Menneneena,
TaOJIHITy PAaCTBOPUMOCTH KHUCIJIOT, OCHOBAHHUI U COJIEH
B BOJI€, DJIEKTPOXUMHUYECKUM sl HAIPSHKEHUH METAILIOB).

Hcnonb30BaTh ipu BBHITIOJHEHUHN YIEOHBIX 3a/JaHUH U B
IIPOLIECCE UCCIIEN0BATENBCKON AEATEIIBHOCTH HAYYHO-
MOMYJIIPHYIO JINTEPATYPy XMMUYECKOTO COIepIKaHus,
CIpaBOYHbIEC MaTepuabl, pecypchl UHTEepHETA TIOCIIE
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KOHIEHTPUPOBAHHOI CEPHON KUCIOTHI.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTopHBbIE OTBITHI:

OGHapyxeHue cyybdaT-uOHOB.

B3aunmoneiicTBre pa30aBiIeHHOM CEPHOM KHCIOTHI C
LUHKOM. Bbluucjienus

M0 YPABHEHUSIM XUMUYECKUX PEAKIIUIA

KOHCYJIbTAIlUH C II€Jarorom

Tema 5. O6mas
XapaKTePUCTHKA
XHMHYECKHX 3JIeMeHTOB
VA-rpynnsl. A30T,
(pochop u nx
coe/IMHeHHUS

(7 1)

OO01as XapakTepUCTHKA 3JIEMEHTOB VA-TpyIIIbl.
Oco0eHHOCTH CTPOEHUS ATOMOB 3TUX JIEMEHTOB,
XapaKTepHBIC JJIS1 HUX CTEIICHU OKHCIICHHUS.

A30T, pacpocTpaHeHue B Ipupojie, Gu3ndecKue u
XUMHYECKHE cBoMcTBAa. KpyroBopoT azora B npupo/e.
AMMHUak, ero ¢pu3nuecKue 1 XMMHUYECKUE CBOWCTBA,
nojy4yeHue u npuMmenenune. Comu aMMOHHS, UX
buznyeckne 1 XUMUYEeCKHe CBOMCTBA, IPUMEHEHHE.
KauectBeHnHast peaxiiyisi Ha HOHbl aMMOHHSL.

A30THas KUCIOTa, €€ PU3HUeCcCKue U XMMUYECKHe
cBOIicTBa (00IIME KaK MPeICTaBUTENS KJlacca KUCIOT
u *creuupuyeckue™®). * A3oTucras KUcioTa.
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B
KaueCcTBE MHUHEPAIbHBIX YA0OpeHuH. *

XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpe/ibl
COCIMHEHUSIMH a30Ta (KUCIOTHBIE TOKIH,
3arps3HEHUE BO3/lyXa, OYBBI U BOJOEMOB).

®docdop, *ammorponubie Moaudukanuu hochopa*,
¢u3nUecKrue 1 XMMUYECKHE CBOMCTBA.

Oxkcun dpocdopa(V) u pochopnas kuciora,
duznyecKkre 1 XUMUIECKHE CBOMCTBA, *moyueHue.*
*KauectBennas peaknus Ha pochar-noHsr.*
*Hcnonb3oBanue GpocdaToB B KaU€CTBE MUHEPATbHBIX
ynoOpeHuit.* 3arps3HeHne MpUPOIHEIX BOJOEMOB
dochatamu.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB
37€MEHTOB VA-TpyNIbl U UX COEIMHEHUH C y4ETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (HU3NUECKUE U XUMUYECKUE CBOWCTBA
IPOCTHIX BEIIECTB a30Ta U (ocopa U Ux coeMHEHUN
(ammmaka, coseid aMMOHHSI, a30THOM KUCIIOTHI, HUTPATOB,
okcuaa pocdopa(V) u pocdopHoii kucnotsl, GpocharTon),
CHocoObI UX MOJIyYeHUsl, IPUMEHEHHUE U 3HAUCHUE B
IPUPOJIE U )KU3HU YEJIOBEKA C UCIIOJIb30BAHUEM CXEMBI.

OnpenensiTb HOHBI aMMOHHUS U PochaT-HOHBI B paCTBOPE C
MCII0JIb30BaHNEM TaOauIb! ""XapakTepHble peaklMy Ha
KaTHUOHBI U aHUOHBI".

OOBACHATH CYHIHOCTb 9KOJIOTHYECKUX MPOOIJIEM, CBSI3aHHBIX C
HaxO0KJICHHEeM coeMHEeHuH azoTa u ¢ocdopa B
OKpY>Karollen cpene.

[InannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCHEPUMEHTBHI, IPOBOIUTH HAOIIOJCHUS, 1€71aTh BBIBOIbI
10 pe3yJibTaTaM 3KCIepu-MeHTa.

Cnenoatk npaBuiiaM 6e30nacHoil paboThl B 1abopatopun
P UCIIOJIB30BAHUH XMMHUYECKOI MOCY bl U 000py10BaHUS.

ITpon3BOINTE BEIUUCIIEHUS [0 XUMUYECKUM YPABHEHHSIM.

Hcnonb30BaTh MpH BHITOJHEHUH YU€OHBIX 3aJaHUI TEKCThI
y4eOHUKa, CIIpaBOYHbIE MaTepUabl (IEPUOTNIECKYIO
cucremy Xxumudeckux s3nmemeHToB 1. 1. Menneneena,
TaOJIMIy paCTBOPUMOCTH KUCIIOT, OCHOBaHUHN U coJieil B
BOJIE, JIEKTPOXUMHUYCCKUHN PsiJl HAMPSDKCHU METAJIIOB).
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JemMoHCcTpauMu

Komnekmuu: dochop u ux coenuueHus!.
B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOM
KHCJIOTBI C MEJIBIO.

JlaGopaTopHble M NpaKkTHYeCKHe PadoThI
JlaGopaTOpHbIE OMBITHI:

1. BsaumopeiicTBue coseil aMMOHMS € LIENIOYBIO.

2. O3HaKoMJICHHE C 00pa3LaMH a30THBIX U
dochopHBIX ynoOpeHHH.

[TpakTuyeckas padora:

Ne 10. [Tonyuenne ammuaka, U3yuyeHuUe €ro CBONUCTB.

Beruuciaenus
10 YPABHEHUSAM XUMHYECKUX PEAKIUN

Hcnonp30BaTh MpU BHIOJHEHUH YY€OHBIX 3aaHU U B
MIPOLIECCE UCCIIEI0BATENbCKON JEATEIbHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATypPy XUMHUYECKOTO COJEpKaHus,
CIIpaBOYHbBIEC MaTepuabl, pecypcsl UHTEepHETa mocie
KOHCYJIbTAINH C NIEAaroromMm

Tema 6. Oomasn
XapaKkTepuc-

THKA XHMHYECKHUX
3jemenToB IVA-
rpynimsbl.

Yriepoa u KpeMHUil U
HX COeTUHEHMHS

84)

VYrnepon, amioTponHbeie Moau(pUKaK rpadur,
anma3. B3aumojeicTBre ¢ MeTalIaMH, HEMETaJlJlaMu,
KOHIIEHTPUPOBAHHBIMH a30THOM U CEPHOM KUCIOTaMH,
pacrpocTpaHeHue B mpupojie, Gu3ndecKkue u
XUMHYECKHEe CBOMCTBa. AncopOius. KpyroBopot
yriiepojia B pupo/Ie.

Oxkcupel yraepoaa, ux pusndeckre u XUMHUECKHe
CBOICTBA, UX JEHUCTBUE HA KUBBIE OPraHU3MBI,
MOJTyuYeHUE U MPUMEHEHHE. *IKOIOrHuecKue
poOJIeMBbI, CBsI3aHHbBIE C OKCU0oM yriiepona(IV);
TUIOTE3a INI00aTBFHOTO MOTETICHUS KITNMAaTa;
MapHUKOBBIN 3P eKT.*

YronpHas KUCIOTa U €€ CONH, UX (PU3NIECKUE U
XUMHUYECKHE CBOWCTBA, MOTyYeHNE U TPUMEHEHNE.
KauecTBennas peakuusi Ha KapOOHAT-HOHBL
*[lepBoHayasibHbIE TOHATUS 00 OPraHUYECKUX
BEILECTBAX KAK O COEAMHEHUSX yIriiepoa:
0COOEHHOCTH cocTaBa u cTpoeHwus. [lorsTue o
OMOJIOTUYECKH BaKHBIX BEIIECTBAX: )KHUpaX, OelKax,

OOBACHATH 0011e 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
3eMeHTOB [V A-rpynnsl U X COeIMHEHUN C Y4ETOM
CTPOEHHUS UX aTOMOB.

Xapaktepu3zoBaTh GU3MUECKUE U XUMUYECKUE CBOMCTBA
IIPOCTHIX BEIIECTB YIVIEPOAA U KPEMHUS U UX COEAUHEHUN
(OKCUIOB yriIepoa, YroJbHON KUCIOTHI, KAPOOHATOB,
OKCHJIa KPEMHHUSI, KPEMHHUEBOM KHCIIOThI, CHIIMKATOB),
CHOCOOBI MX MOJIyYeHUs], IPUMEHEHUE U 3HaUYE€HUE B
IIPUPOJE U )KU3HU YEIIOBEKA.

Onpenensts kKapOOHAT- U CUITMKAT-

HOHBI B pacTBOPE.

OOBACHATDH CYLIHOCTb FKOJIOTMUECKUX MPOOIIEM, CBSI3aHHBIX C
HAaxO0KJICHUEM YIIIEKHMCIIOrO ra3a B OKpYKarolLel cpele.

NnnrocTpupoBaTh B3aNMOCBSA3b HEOPTaHUYECKUX COETMHEHUIN
yriepoJa U OpraHUYECKUX BEILIECTB 10 PyKOBOACTBOM
YUUTEIIA.

[InaHnpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS, I€1aTh BHIBOABI 110
pe3ysbTaraM 3KCIEPUMEHTA II0CIIE IPEABAPUTEIbHON
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yriaeBojaax. MarepuanbHOE €JMHCTBO OPTraHUUECKUX U
HEOPraHMYECKUX COCTMHEHUI. *

*Kpemnuii, ero ¢pu3ndeckue 1 XUMHYECKHE CBOMCTBA
(Ha mpuUMepe B3aUMOJICUCTBUS C METAJIAMHU U
HEMETaJUIaMH ), TIOJy4YeHUE U IPUMEHEHHE B
JJIEKTPOHHKE. *

*CoennHEHHs KpeMHUS B ripupoje. Oomme
npencraBieHust 00 okcuae kpemuus(IV) u
KpeMHUEBOU kucioTe. CUITUKATHI, UX UCIIOJIb30BAHUE
B OBITY, MEAUIIMHE, TPOMBILIEHHOCTH. Baxkneinue
CTPOUTENbHbIE MaTEepPHAIIbl: KEpaMHUKa, CTEKIIO,
[EMEHT, OeTOH, jkene300eToH. [Tpobembr
0e30MacHOr0 UCTOIb30BaHUS CTPOUTEIBHBIX
MaTepHaJIOB B MIOBCETHEBHOM JKU3HU. ™

JleMoOHCTpaL U

Mozenu KpUcTaJUIMUECKUX PELIETOK aMasa,
rpaduTa, MOJIEKYJIbI (yUIepeHa.

AncopO1ust pacTBOPEHHBIX BEILIECTB
AKTUBUPOBaHHBIM yriéM. [IpoTuBoras.
Buaeomarepuainsl: cHIMKaTHAs IPOMBILIUIEHHOCTD.
Mojenu MOeKyn OpraHu4eCKUX BEILECTB.

JlabopaTopHbIe U NIpaKTHYeCKue padoThl
JlaGopaTopHBIN OTIBIT:

KavecTBenHas peakuust Ha KapOOHAT-HOH.
[TpakTiueckue paboOThI:

Ne 11. ITonyueHue yriekucioro ra3a u U3y4eHUe ero
cBoiicTB. KauecTBeHHas peakius Ha KapOOHAT-UOH.
Ne 12. Pemienue skciepuMeHTAIBHBIX 33]1a4 110 TEME
«Hemerambi.

Beruuciaenus
[0 YPABHEHUSIM XUMHUYECKUX PEAKIUHU, €CIIA OJUH U3
pPEareHTOB J1aH B BUJI€ BOJHOI'O pacTBOPa C U3BECTHOU

paboThLI.

CrnenoBath npaBuiiaM 6e30nacHoil paboThl B 1aboparopun
IPY UCIIOJIb30BAaHUM XUMUYECKOM MOCY/bl M 000py10BaHMSL.

Vcronb30BaTh NP BHIIOTHEHUU YY€OHBIX 3aJaHHI TEKCTHI
yueOHuKa, cripaBouHble Matepuans! (Ilepuonnyeckyro
cucreMy xumudeckux snemeHToB 1. M. Menneneesa,
TaOJIMIly paCTBOPUMOCTHU KUCIIOT, OCHOBaHUH U coJieil B
BOJIE, MIEKTPOXUMUYECKUH Pl HAPSKEHUN METaJJIOB)
10CJI€ KOHCYJBTAIUH C IIEIarOroM.

Mcrionp30BaTh MpH BHIIOJTHEHUN YYEOHBIX 3a/IaHUHA U B
Ipoliecce UCCIIE0BATENbCKOMN 1eTeIbHOCTH HayYHO-
HOIYJISIPHYIO JINTEPATYPY XUMUYECKOTO COAECPKAHMUS,
CIpaBOYHBIE MaTepuaibl, pecypckl HTepHeTa nmocie
KOHCYJIbTALIUM C II€AAroroM.
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MacCOBOH JOJIEH.

Pa3nen 3. Meranibl U ux coenuHenus (20 u)

Tema 7. O0mue
CBOIiCTBa METALJIOB
44)

OO011ast XapakTepUCTHUKA XUMHUYECKUX JIEMEHTOB —
METaJIOB Ha OCHOBAHUU MX TIOJ0XKEHUS B
[Tepuonuyeckoil cucteMe XUMHUYECKHUX 3JIEMEHTOB
1. . MenneneeBa u crpoeHust atoMoB. CTpoeHue
MeTauloB. MeTayuindeckas CBA3b U MeTalIn4yecKas
KPUCTAUTHYECKask peHIéTKa. DIEKTPOXUMUIECCKUN P
HanpspKeHui MetanioB. OU3nuecKue U XUMUYeCKHe
CBO¥iCcTBA MeTAIIOB. *O0IIKe CIIOCOOBI TOTY4YeHUS
MmeTasuioB. [loHATHE 0 KOPPO3UN METAIIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOppo3uu. CIiiaBbl
(cTanb, yyryH, JIOPATIOMUHUNA, OpOH3a), UX
NpUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH. *

JleMoOHCTpaLun

O3HakoMJIeHHEe ¢ 00pa3liaMi METaJUIOB U CIUIaBOB, UX
($u3NYECKUMU CBOMCTBAMHU.

Mogenu KpucTalNIn4ecKuX PemETOK METALIOB.
Buneomarepuaisl: KOppo3usi METAJLIOB.

JlabopaTopHbIe U NIpaKTHYeCKue padoThl
JlaGopaTopHBIE OTIBITHI:

O3HakomIIeHHEe ¢ 00pa3liaMH CIUIABOB METAJIIOB.
3aBUCHUMOCTh CKOPOCTH pEaKiy MeTajlia ¢ KUCIOTON
OT NIPUPOABI METAILIA.

Beruuciaenus
— 110 YPaBHEHUSIM XUMHUUYECKUX PEAKIIUH, ECIIU OJIMH
W3 PEareHTOB COACPKUT MIPUMECH

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN U IPUMEHSATH 3TH
MOHSTHS ITPU ONIMCAHUU CBOMCTB BELIECTB U UX
MPEBPALCHU.

OOBACHATH 00IIME 3aKOHOMEPHOCTH B MI3MEHEHUH CBOHCTB
3JIEMEHTOB-METAIIOB U UX COCAUHEHUN C YUETOM CTPOEHHUS
MX aTOMOB.

XapakTepus30BaTh CTPOSHUE METAJUIOB, O0IIHe (pU3nvecKue u
XMMHYECKHE CBOMCTBA METAJIOB.

XapakTepr3oBaTh 001IMe CIIOCOOBI MOIYYSHUS METAIIOB
IIOCJIE CTPYKTYPUPOBaHUA MaTepHaa.

CnenoBath npaBuiiaM 6e301acHoi paboTsl B 1abopaTopuun
IIPH UCIIOJIb30BAHUN XUMHYECKOU MOCY bl U 000pyIOBaHUS.

[Ipou3BOAUTE BEIYHMCIICHUS 10 XUMUYECKUM YPABHEHUSIM.

Hcrnonb30Bath npu BHIMOJHEHUN YY€OHBIX 3aJaHUN TEKCThI
yueOHHKa, cripaBouHble Matepuaisl ([leprogundeckyro
cucremy xummudeckux snmemeHToB 1. 1. Menneneena,
TaOIUIly paCTBOPUMOCTHU KHCIIOT, OCHOBAaHUH U coJiell B
BOJI€, MEKTPOXUMUYECKUHN PsiJl HAPSKEHUH METAJLIOB).

Hcnonp30BaTh pH BHIOTHEHUH YY€OHBIX 3aJaHU U B
MIPOLIECCE UCCIIEA0BATENBCKON AEATENBbHOCTH HAYYHO-
MONYJISIPHYIO JTUTEPATYPy XUMHUECKOIO COJEPKAHMS,
CIIpaBOYHbIE MaTepUalibl, pecypcbl HTEpHETA TTOCHE
MPEIBAPUTENBHON KOHCYJIBTALIMU C NIEJarOroM
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Tema 8. Baxknelimme
METAJJIbI M X
coeMHEeHUs

(16 9)

[Ilenounbie Metaiel. [Tonoxenue B [lepuoauueckoi
cucreMe xuMuueckux saemeHToB 1. Y. Menpaeneena,
cTpoeHue aroMoB. Haxosxienue B mpupoze.
dusnueckre 1 XMMUYECKHE CBOMCTBA (Ha MpUMepe
HaTpus U Kaiaust). OKCHUJIBI ¥ TUAPOKCUIBI HATPHUS U
kanud. [I[puMeHenne meaoyHbIX METAJUIOB U UX
COCTUHEHUN.

[Ienouno3eMeabpHBIC METAILI MATHUM 1 KaJIbIIHiA,
crpoenue atomoB. [lonoxenue B [leprnoanyeckoi
cucTeMe XxuMmudeckux sneMmeHToB /. 1. Menaeneena.
Haxoxnenue B mpupojie. Pu3nyeckue 1 XMuMUYECKUe
cBoicTBa. Baxkneiime coeqnHeHus Kaublust (OKCH]I,
ruapokcua, cosn). *JKECTKOCTh BOBI U CIIOCOOBI €€
yCTpaHeHus. ™

Amomunuii. [Tonoxxenue B [lepuoauueckoit cucreme
xumuueckux 3neMenToB . M. MenaeneeBa, ctpoenue
aroma. Haxoxnenue B npupozae. dusnueckue u
XUMHYECKHE CBOICTBA. AM(OTEpHbIE CBOWCTBA
OKCHJIa ¥ THUJIPOKCHUA.

JKeneso: cocras, cBoicTBa 1 nosydenue. [lonoxenue
B [lepuoanueckoiil cucreMe XUMHUECKUX 3JIEMEHTOB
. . MenneneeBa, ctpoeHue aroma. Haxoxnenue B
npupoje. uznyeckue U XUMUYECKHUE CBOMCTBA.
Oxkcuapl, Tuapokcuasl u conu xemnesa(Il)

u xene3a(Ill).

JleMoOHCTpanuu

B3anmoneiicTBre HaTpus ¢ BOJIOM.

OkpalirBanue MmiaMeH! HOHAMU HAaTPHS U KaJusl.
OkpanmBaHue IaMEHH HOHAMU KaJlbIUs.
BzaumogeilicTBre okcuaa KaJabIlMs C BOJIOM.
BuneomaTtepuansl: TOpeHHE Kelle3a B KUCIOPOJIE U
XJI0pe.

OOBsCHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
3JIEMEHTOB-METAJIOB B I'PYIIIAX U UX COEAUHEHUN C y4ETOM
CTPOCHHMS UX aTOMOB.

XapakTepr3oBaTh (PU3NUECKUE U XUMUYECKUE CBOMCTBA
IPOCTBIX BEILECTB METAIJIOB M UX COEAMHEHUH (OKCUJIOB,
THJIPOKCHUIOB, COJICH) C OMOPOH HA CXEMY, CITOCOOBI HX
IIOJTy4YEHUs, IPUMEHEHUE U 3HaYECHUE B IPUPOJIE U KU3HU
YeJioBeKa.

Pacrnio3HaBaTh ¢ IOMOILBIO KAYECTBEHHBIX PEAKINI HOHbI
METAJUIOB (MarHus, Kajblus, aTFOMUHNUS, LIMHKA, JKee3a
(2+), xxenesa (3+), menu (2+) ¢ UCIIOTB30BAaHUEM TAOJTHIIBI
"XapakTepHble peakiMy Ha KaTUOHBI'.

IInaHupoBaTh U OCYLECTBIIATH HA IPAKTUKE XUMUYECKHE
SKCIEPUMEHTBI, IPOBOIUTH HAOJIIOICHUS, I€1aTh BIBOABI 110
pe3yabTaTraM dKCIIEPUMEHTA.

CnenoBatp npaBuiiaM 06e3011acHOM paboThI B 1JaOOPAaTOPUH MIPU
UCTIONIb30BaHUM XMMHUYECKOHN MOCY/IbI U 000pyJOBaHUS.

[Tpon3BOIUTH BBIYUCIIEHUS [0 XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoil Ha MH(POPMAIIHMIO U3 YUeOHHKA U CIIPABOYHBIX
MaTepUaoB, IPaMOTHO UCIOJIb30BaTh U3yUYEHHBIN
MOHSATUMHBIN anmnapar Kypca XMMUH.

Hcnonb30BaTh Npu BHIOJHEHUN YYEOHBIX 3a/laHUM U B
MPOLIECCE MCCIIEA0BATENbCKOM e TEIIbHOCTH Hay4YHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COAEPKAHUS,
CIpaBOYHbIE MaTepualbl, pecypcel HTEepHETa mocie
IIPEIBAPUTENILHON KOHCYJIBTALUU C I1€Jar0roM
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JlabGopaTopHble 1 IPAKTU4YECKHE PAdOThI
JlaGopaTopHBbIE OTBITHI:

O3znakomyieHHE ¢ 00pa3liaMu aIFOMUHHUS U €T
CILIaBOB.

AM@oTepHbIe CBONCTBA THIPOKCHIA ATTFOMHHHSL.
KauecTBeHHbIC peakiiny Ha HOHBI Kelie3a.
[TpakTrueckue paboThI:

No 13. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 110 TEME
«MeTtamib».

Beruuciaenus
110 YPAaBHEHHSIM XUMHUYECKUX PEaKIUil.

Paznen 4. Xumus u okpyxkaiomas cpeaa (3 1)

Tema 9. BenecrBa u
MaTepuaiIbl B JKU3ZHH
yeJI0BeKa

()

*HoBsle MaTepuabl U TeXHOJIOTHU. Bemecrsa u
MaTepHajbl B TOBCEAHEBHOM KU3HH YeloBeKa. X UMHUS
¥ 37110poBbe. bezomacHoe nenoabp30BaHNue BENIECTB

U XUMHUYECKUX PEAKLUi B OBITY.

[IpupoHBIE HCTOYHUKH YTIEBOIOPOAOB (YTOJb,
IOPUPOJHBII ra3, HeTh), IPOAYKTHI UX IepepaboTKH,
WX POJIb B OBITY M TPOMBIIIIEHHOCTH.

OCHOBBI HKOJIOTHYECKOM IPaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHNE OKpYysKaromeil cpessl (peaeIbHO
nornyctumast KoneHtpanus Bemects — [1/1K).

Posib XMHM B pelIeHNH YKOJIOTUYECKUX Mpoliem. *

XapakTepu3oBaTh pojib XUMUHU B Pa3IMUHBIX chepax
JeSITeIbHOCTH JIF0/1€H, OCHOBHBIE BEILIECTBA U MaTe€pHalbl,
MIPUMEHSIEMbIE B )KU3HH COBPEMEHHOT'O Y€JIOBEKa.

OOBACHATH ycI0BUs O€30MIaCHOTO MCIIOJIB30BaHMS BEIIECTB U
XUMHAYECKHX PEaKIUil B OBITY.

AHaIM3UpOBATh U KPUTUUYECKH OLIEHUBATh MH(OPMAIIIO
O BJIMSIHUU TIPOMBIIIIEHHOCTH, CEIbCKOTO XO035HCTBa,
TPAHCIIOPTA U P. HA COCTOSIHUE OKPY>KAIOILEH CPEBL.

YMeTh 0Ka3bIBaTh MEPBYIO MIOMOIIb TPH XUMUYECKHX 0XKOTax
U OTPABICHUSIX.

[TpuHrMaTh yyacTue B 00CYXASHUU MPOOIEM XUMHUECKOHN U
9KOJIOTUYECKOM HAaIpaBJICHHOCTH, BHICKA3bIBATh
CcOOCTBEHHYIO TIO3UIIHIO TTO TTPOOJIEMe U TIpeJiaraTh
BO3MOJKHBIE ITYTH €€ pelIeHus C OMopoil Ha HHPOPMAIUIO U3
yuyeOHHUKa U CIpaBOYHbIE MaTepHalibl, pecypchl lHTepHeTa.

[Ipu paspabotke paboyeil mporpaMMbl B TEMATHUYECKOM IUIAHUPOBAHUM JODKHBI OBITH YYTEHBI BO3MOXKHOCTH

HCIIOJb30BaHUA

OJICKTPOHHBIX

(1 pOBBIX)
47

o0pa3oBaTeNbHBIX PECYPCOB,
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MaTeprasiaMi (MyJbTUMEIUUHBIE TPOTPAMMBbI, JJEKTPOHHbIE YYEOHMKM M 3aJlaYHUKH, OJIEKTPOHHbIE OUOIMOTEKH,
BUPTYaJIbHBIE JIa0OPATOPHUH, UTPOBBIE MPOrPaMMBbl, KOJUICKIIMK HU(PPOBBIX 00pa30BaTENbHBIX PECYpPCOB), UCIOIb3YEMbIMU
JUIsi 00y4YeHUs W BOCHUTAHUS Pa3IMYHBIX TPYNI MOJb30BaTeNiel, MPe/ICTaBICHHBIMU B 3JIEKTPOHHOM (LM(poBOM) BHUE U
peanu3yronmMu  qunaktudeckue Bo3MmoxHocTH UWKT, comepikaHne KOTOpPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00

00pa3oBaHUU.
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[ToypouHoe miaHupOBaHUE
& Kiacc

Ne

S~

Tema ypoka

KoauuecTBO 9acoB

Bcero

KouTpoJsbHbIe
padoThbI

IIpakTHyeckune
padoTsI

[Ipenmer xumuu. Posib xumuu B
JKU3HM 4YesoBeKa. Tena u Bemecrsa

IlonsTue o METOAaXx IIO3HAHUA B
XUMHNHU

[IpakTruyeckas padora Ne 1
«[IpaBuna pabots! B m1abopaTopun
U TPUEMBI

oOparnieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM»

YucTele BEIIECTBA M CMECH. CriocoObl
PasacICHUsA cMmeceit

[IpakTuueckas padorta Ne 2
«Paznenenue cmeceit (Ha mpumepe
OUYUCTKH IMOBAPEHHOMN

COJIN)»

ATOMBI U MOJIEKYJIBI

XHUMHUYECKHUE FIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

[IpocTsle U ClI0KHBIE BEIIECTBA

ATOMHO—MOJ’ICKy.TIHpHOG YUYCHHUC

10

3aKOH IMOCTOSHCTBA COCTaBa
BelecTB. XuMudeckas popmyna.
BanenTHOCTE aTOMOB XUMHYECKUX
9JIEMEHTOB

11

OTtHOcUTEbHAs ATOMHAs Macca.

12

MaccoBas 7015 XUMHYECKOI0
9JICMCHTA B COCIMHCHU

13

KomnuectBo Bentectsa. MoJib.
MousipHast macca

14

Ou3ndyecKue U XMMUYECKUE SBJICHUS.
XuMH4ecKasl peakLus

15

[Ipu3Haky 1 yCloBUs MPOTEKAHUS
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XUMHYECKUX PEaKIui

16

3aKOH COXpaHEHHsI MACChI BEIIECTB.
XUMHUECKUE YPaBHEHHUSI

17

Brruncnenus KOJIM4YECTBA, MaCChI
BCIIICCTBA 110 YPaBHCHHUAM
XHUMHUYCCKUX pCaKI_II/Iﬁ

18

Krnaccudukanus XuMU4eCKuX
peakuuit

(coenuHeHUs1, pa3IoKeHus,
3aMeIICHHs, OOMEHA)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHnukIoneauct. O0o0IIeHnE U
cUCTEMAaTH3alUs 3HAHUN

20

KontponsHas padora Nel mo teme
«BelecTBa 1 XUMHYECKUE PEAKLINI

21

Boznyx — cmecsk razos. CoctaB
BO3/yXa.

Kucnopox — anemeHT u npocroe
BeniecTBo. O30H

22

®du3nuecKue 1 XUMHUYECKUE CBONCTBA
KHCII0po/a (PeaKIIMK OKUCIICHUS,
ropenue). [lonstue 06 okcumax

23

Crioco0bl osTyueHust KUCI0poa B
71ab0paTOPUM ¥ TPOMBITIUIEHHOCTH.
[TpuMeHeHHe KuciIopoaa

24

TennoBoii 3¢ ekt xumuueckon
peaxkuuu, MOHATHE O
TEPMOXUMHUYECKOM YPABHEHHH,
9K30- ¥ 3HJO0TEPMHUUECKHUX
peaknusax

25

Tomnuso (HEQTH, yroyib U METaH).
3arpsA3HeHne BO34yXa, CIOCOObI €ro
IIPEOTBPALLEHHSI

26

ITpakTuyeckas padora Ne 3 o Teme
«ITomyuenue u cobupanue
KHCJIOPOAA, U3yYEHHE €r0 CBOMCTB»

27

Bonopon — aneMeHT u npoctoe
BenecTBO. HaxoxkaeHnue B nmpupoje

28

duznyeckre 1 XUMHUYECKHUE CBOUCTBA
Bojtopoaa. [Ipumenenne Bogopoaa

29

IlousTHE O KMCIIOTaX M COJIAX

30

CriocoObI TOTy4eHUs BOJIOPOIa B
nmaboparopun
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31

[TpakTrueckas padota Ne 4 o Teme
«[Tomyuenne u cobupanue
BOJOPOJIa, U3YUCHHE €r0 CBOMCTBY

32

Mousipablii 00BEM ra3zoB. 3aKOH
ABorapo

33

Brruncienusa o0bMa, KOJIMYECTBA
BEIIECTBA ra3a o ero M3BECTHOMY
KOJIMYECTBY

BEIIECTBA UM 00BEMY

34

Brruncienus o05EMOB ra3oB I10
YpaBHCHUIO pCaAKIIUN HA OCHOBE
3aK0HA 00BEMHBIX OTHOILLIEHUH ra30B

35

duznueckre U XUMHUYECKHUE CBOIICTBA

BOJEI

36

CocraB ocHoBanuii. [Toustue 00
MHIMKATOPaXxX

37

Boga xak pactBopuTtens.
HacpliieHHble 1 HeHaChIILEHHbIE
pactBOpbl. MaccoBas 101
BEIIIECTBA B PACTBOPE

38

[IpakTuueckas pabora Ne 5 o teme
«[IpurortoBrenue pacTBOPOB C
ONpeAcIEHHON MacCOBOM 10IEn
pPacTBOPEHHOIO BELIECTBAY

39

KontponbHas pabora Ne2 o teme
«Kucnopoa. Bonopoxn. Bona»

40

Oxcupsl: cocTaB, KIaccupUKaIus,
HOMEHKJIaTypa

41

[Tonydyenue u xuMnyeckue
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX 1
aM(pOTEepHBIX OKCHJIOB

42

OcHoBaHuUS: COCTaB, KIIacCCHpUKAIHS,
HOMEHKJIaTypa

43

[Tony4yenue u XuMHIECKUE
CBOMCTBa OCHOBaHUM

44

Kwucnotsr: cocras, knaccudukanus,
HOMEHKJIaTypa

45

HOJ’IY‘ICHI/IC 1 XUMHYECKHE CBOMCTBA
KHUCJIOT

46

Comnu (cpenHue): HOMEHKIIATYpa,
CII0COOBI MOJIYYCHHA, XUMHUYCCKUC
CBOMCTBA

47

[Tpaktuyeckas padota Ne 6. Perenune
HKCTIEPUMEHTAIBHBIX 337134 [0 TeMe
«OCHOBHBIE KJIacChl HEOPTaHUYECKUX
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COEIMHEHUN

48

['enernueckas CBA3b MEXIY
KJIacCaMU HEOPraHUYECKUX
COCTMHEHUN

49

O0001IeHEe U cCUCTEMATU3ALNAA
3HAHUU

50

Konrtponsnas padora Ne3 o teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeHeHun"

51

[TepBbie MOMBITKY KIACCH(PUKAITUU
XUMHUYECKHX PIIEMEHTOB. [loHsaTHE O

rpyniax
CXOJHBIX 3JICMCHTOB

52

[Tepunoanueckuii 3aKoH 1
[Tepuonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. .
Menpeneesa

53

[Iepuonsl, rpymniisl, HOATPYIIIBL

54

Crpoenue aromoB. CocTaB aTOMHBIX
saep. M3otomsl

55

CtpoeHne 31eKTPOHHBIX 000JI04eK
aTOMOB 3J1eMeHTOB [leproanueckon
cucremsl /1. 1. MenneneeBa

56

XapaKTepUCTUKA XUMAYECKOTO
3JIEMEHTA I10

€ro NoJIoKeHUIO B [lepuoanyeckoi
cucteme JI. 1. Mennaeneera

57

3nauenue [lepuonnueckoro 3akoHa
JUISL pa3BUTHS HAYKH U NTPAKTUKU. [1.
.

MenpeneeB — y4€HBIN, NeAaror 1
TpOKIaHUH.

58

3J'ICKTpOOTpI/II_IaTCJ'IBHOC
Th aTOMOB XUMHUYCCKUX
9JICMCHTOB

59

HMonHasg xuMu4ecKas CBsI3b

60

KoBanenTHas MoJIsIpHad XUMHUYCCKasi
CBsA3b

61

KoBasieHTHas HenonspHast
XUMHMYECKas CBA3b

62

CreneHb OKHUCIECHUA

63

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu
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64 OxuciuTenu 1 BOCCTAHOBUTEIU 1

65 Konrtponsnas padora Ne4 o teme 1
«Ctpoenue aroma. XuMu4ecKas
CBSI3b»

06 PesepsHblii ypok. O6061IeHNE 1 1
cUCTeMaTU3alus 3HAHUI

67 PesepBublii ypok. O6001eHNE 1 1
cUCTeMaTU3alus 3HaHUI

68 PesepBHblii ypok. O6001EHNE 1 1
cHCTEeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME
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9 KJIACC

Ne
n/u

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KouTpoJsbHbIe
padoThbI

IIpakTHyeckune
padoThI

[lepuoanueckuii 3aK0H.
[Tepuonnueckas cucrema
XUMHYECKHX 3JIeMEeHTOB /1.
H. Meunnenecena

3aKOHOMEPHOCTH B
W3MEHECHUHU CBOMCTB
XUMHUYECKHUX DJIEMEHTOB
MEPBBIX TPEX MEPUOLOB

Knaccudukanus n
HOMEHKJIATypa
HEOPTaHMYECKUX BEIIECTB

Buzbl xumMuueckon cBA3U U
TUIIBI KPUCTAJINIMYCCKUX
pemeTox

KonTpomabnas padora Nel no
teMe «lloBTOpeHune n
yriyoJieHue 3HaHU!
OCHOBHBIX Pa3J/IeJIoB Kypca 8
KJ1acca»

Kunaccuduxarms
XUMUYECKHUX PEAKIMM 110
Pa3JINYHBIM PU3HAKAM

[Tonsatne o ckopoctn
XUMUYECKOU PEAKLIHUHU.
ITonsITHE O TOMOTEHHBIX 1
TeTEPOreHHBIX PEaKLMAX

[ToHATHE 0 XUMHYECKOM
paBHOBecHH. DaKTOPHI,
BIIMSIOIINE HA CKOPOCTh
XUMUYECKON PEAKINU U
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

OKUCIUTENBHO-
BOCCTAHOBUTEIIHHBIE
peaxkuuu

10

Teopus 3IEKTPOIUTHIECKON
nucconuaru. CUIbHBIE U
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ciabple SIIEKTPOTUTHI

11

HNoHHble ypaBHEHUS
peakiuit

12

XHUMHUYECKHE CBOMCTBA
KHCIIOT U OCHOBAaHHUH B
CBETe MpeJCTaBICHUN 00
ANEKTPOJIUTUYECKON

JUCCOLIMAIINHT

13

XMUMHYECKHE CBOUCTBA
CcoJIell B CBETE

IpeJICTaBICHU 00
ANEKTPOIUTUUYECKON

JUCCOLIMAIINHT

14

IlonsiTue o HUAPOJIN3C cosen

15

O06o061IEHNE U

cUcTeMaTu3alus 3HaHU!

16

[TpakTuyeckas padora Ne 1.
«Pemenne

OKCIICPUMCHTAJIBHBIX 3a1a49»

17

KonTpomabnas padora Ne2 no
TEME <<3J'I€KTpOJ'II/ITI/I‘-I€CKa$I
aucconuanus. XuMu4eckue

PEeaKIu B pacTBOPaX»

18

OO01mas xapakTepuCTHKA
raJIOr€HOB. XUMUYECKHE

CBOIICTBa Ha IPUMeEpPE XJIopa

19

Xnoposogopoa. ConstHas
KHCII0Ta, XUMUUYECKUE
CBOMCTBA, MTOJIy4EHHUE,

IMPUMCHCHUC

20

[TpaxTrueckas padora No 2
o teMe «llomyuenue
COJISTHOM KHMCJIOTHI,
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MU3y4YEHUE €€ CBOMCTBY»

21

Bruucnenus no
YpPaBHEHUSIM XUMUYECKUX
peaKkuuii, €ciid OJJMH U3

PE€arcHToB J1aH B H30BITKE

22

OO61as xapakTeprucTuKa
aneMeHTOB VIA-rpynimbl

23

ATIOTpOTHBIE

MOIU(DHUKAIIH CEPBI.

Haxoxnenue cepsl u €€
COEIMHEHUI B IPUPO/IE.

XHUMHUYecKre CBOMCTBA CCPbI

24

CepoBo0po/1, CTPOCHHE,
buznyecKkue u XUMHYECKHe

CBOMCTBa

25

Oxcupel cepsl. CepHast
KHCII0Ta, (PU3HYECKUe U
XMMHUYECKHE CBOMCTBA,
pUMEHEHHe

26

XUMHYECKUE PEAKIIHH,
JIeKAIe B OCHOBE

IPOMBIIIJICHHOTO CI10c00a
MIOJIyYEHUS CEPHOI
KHUCJIOTBl. XUMHYECKOE
3arpsi3HEHUE OKPYKAOIIEeH

Cpcabl COCAUHCHUSAMU CEPbI

27

Briuuciesne MmaccoBoit
JIOJIA BBIX0J1a MIPOJIYKTa
peaxkuuu
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28

OO01m1ast XapaKTepuCcTUKa
AJIEMEHTOB V A-TIpyIIIbI.

A3o0T, pacpocTpaHeHUE B

npupoje, huznueckue u
XUMHYECKHE CBONCTBA

29

AMMHaK, ero GU3NIECKUe U
XHUMHUYECKHE CBOMCTBA,
MOJIYYeHHUE U PUMEHEHHE

30

[IpakTuyeckas padorta Ne 3
o teme «llomydenue
aMMHUaKa, U3y4eHUE ero

CBOWCTB»

31

A30THas KucjIoTa, eé

bu3HYeCcKue U XUMUYECKHE
CBO¥ICTBA

32

Hcrnonb30BaHne HUTPATOB U
COJIEM aMMOHHUS B KQUECTBE
MUHEPATBHBIX YIOOPEHHIA.

XUMHYECKOE 3arpsI3HEHHE
OKpYKaroIIe cpeabl

COCOAMHCHUAMU a30Ta

33

®ochop. Okeun dhochopa
(V) u dbocdhopnas kuciora,

bu3nueckre u XUMHYECKHe
CBOMCTBA, OJIy4EHUE

34

Hcnons3oBanue pocdaros B
Ka4eCcTBE MHUHEPAIbHBIX

ynoOpeHuii. 3arpsi3HeHue
MPUPOJAHON CpeIbl

dbocharamu

35

Yraepon, pacnpocTpaHeHUE
B IIpupoze, GpU3nvecKue u

XUMHUYECKHUE CBOMCTBA
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36

Oxcuppl yraepoaa, ux
bu3HYeCcKue U XUMUYECKHE
CBOICTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHbBIE C

okcuaom yriepoja (IV)

37

VYroapHag Kkuciaora u eé
coJu

38

[IpaxTuueckas paborta Ne 4
o TeMe "l[lonyuenue

YTIICKHCIIOTO Ta3a.

KauectBenHnas peakuus Ha
KapOoHaT-uoH"

39

HepBOHa‘-IaJII)HI)IG IIOHATUA
00 OpPraHu4YCCKux

B€IICCTBax KakK O

COCAMHCHUAX YTJICpOJa

40

erMHI/Iﬁ n €ro COCANMHCHUA

41

[TpakTuyeckas padora Ne 5.
Pemenne

JKCIIEpUMEHTAIBHBIX 3a/1a4
o teMe «Bakneimue
HEMETAJUIBI U UX

COCAUHCHUA»

42

KonTponbnas pabora Ne3 o
TeMe «BaxkHenmmue

HEMCTAJJIbI U UX

COCIUHCHUA»

43

OO0mast xapakTepuCTHKa
XUMHYECKHUX 3JIEMEHTOB —

MeTaJuIoB. MeTainueckas

CBSI3b U METAJNINYECKAst
KPUCTALUINYECKAS PEMIETKA.
dusnyecKue CBOMCTBA

58




MCTaJlJIOB

44

XMUMHYECKHE CBOUCTBA
METAJUIOB.

DIJIEKTPOXUMHUYECKUH PAT

HaHpH)KeHI/Iﬁ METaJlJIOB

45

O611me criocoOb! NOTYYESHHUS
MertaioB. CijiaBbl.

Brruucnenus no
YpaBHEHUSIM XUMUYECKUX
peaKIuii, €CJI1 OJIUH U3

PCarcHTOB COACPKUT

IMpUMECHU

46

[TonsiTre o0 kKOppo3uu
METAJUIOB

47

[llenounbie MEeTAIIITBI

48

OKCI/I,[[BI U THAPOKCUBL
HATpUA U KaJiud

49

[IlenouHo3eMenbHbIE

METaJUIbI — KaJIbIII 1
MarHuu

50

Baxxneiimme coeITHHEHUA
KaJIBIAS

51

O060061EHNE U

cUCTeMaTHu3alus 3HaHUH

52

JKécTKkoCTh BOABI U CIIOCOOBI
€€ ycTpaHEeHUs

53

[IpaxTuyeckas padora Ne 6
o Teme "JKEcTKoCcTh BOJHI 1
METO/IbI €€ yCTpaHeHus "

54

ATOMUHUN
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55

AmpoTepHbIe CBOHCTBA
OKCHJa ¥ THIIPOKCHIA

56

Kemneso

57

Oxcuipl, TMAPOKCUIBI U
coym xene3a (II) m xxenesa

(1)

58

O060061EeHNE U

cHCTeMaTH3aIus 3HaHUI

59

[IpakTuueckas pabora Ne 7.
Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4
o TeMe «Bakaenmme
MCETAJJIbI 1 UX COCOAMHCHUS)

60

Beruucnenus no
YPaBHEHUSM XUMUYICCKUX
pEaKUHnii, €CIIM OJIUH U3
peareHToB JaH B U30BITKE
VI COICPIKUT IPUMECH.
Boruncnenus maccoBoit
JIOJT BBIXOJ1a TIPOYKTA
peaxIyu

61

O06o061IEHNE U

cUCTeMaTu3alus 3HaHUH

62

KonTpomabnas padora Ne4 o
TeMe «Baxnenmue
METAJUIBI U UX COEIUHEHUS

63

BemecrBa u maTepuansl B
IOBCEIHEBHON KU3HU
qeJIoBeKa

64

XUMHYECKOE 3arpsI3HEHHE
OKpYKaIoIe cpebl

65

Ponp xumuu B pemieHnn
HKOJIOTHYECKUX MPodIIeM

66

PesepBHBIi1 ypOK.
0O000mesne u

CUCTeEMaTU3alus 3HaHUHN

67

Pe3epBHbIii ypOK.
O06006mieHue u

CUCTeEMAaTHU3alus 3HaHUHN
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PesepBHBIi1 ypOK.
68 O6o0mmeHue u 1
CUCTEMAaTH3alMs 3HAHWUM
OBIIEE KOJIMYECTBO HACOB 68 4 -
1O ITPOI'PAMME

YYEBHO-METO/INYECKOE
OBECIIEYEHUME OBPA3OBATEJIBHOT'O NTPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Xumus, 8 knacc/ 'abpuernsin O.C., OctpoymoB WN.I'., CnaakoB C.A., AKunoHepHOe
oOuiecTBO «M3patenbcTeo «pocseLeHme»
Xumus, 9 knace/ I'abpuensia O.C., Octpoymos WU.I'., Cnaaxos C.A.,
AxuunonepHoe obmectBo «M3natensctBo «IIpocBemieHne»
METOANYECKUE MATEPHUAJIBI JISI YUUTEJIS
VYpoku xumuu B 8 kiacce. Meroanueckoe nocooue/I"abpuensu O. C.,
Octpoymos U. I'., Ciagkos C. A., Akcénoa U.B. N3narensctBo "[Ipocsenienue”
Ypoxku xumuu B 9 kiacce. Merogudeckoe nocooue/I"adbpuensa O. C., Octpoymos U.
I'., Cnankos C. A., AkcénoBa 1.B. U3narensctBo "[IpocBemenne”
Xumus. 8 knacc. bazoBblil ypoBeHb. [I[poBepouHbie 1 KOHTPOJIbHBIE pA0OTHI/
I"a6puensu O.C., JIpicoa I'.I'. U3gatenbctBo "[IpocBemienue”
Xumust. 9 knacc. ba3zoBsiit yposeHs. [IpoBepouHbie 1 KOHTPOJIbHBIE pa0OThHI/
[Ma6puensu O.C., JIpicoa I'.I'. U3gatenbctBo "[IpocBemenue”
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
NHTEPHET

bubmoreka [{OK https://m.edsoo.ru/7f41837¢ https://m.edsoo.ru/7f41a63
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