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Pabouas nmporpamma mo XuMuu Jjisi 0Oy4arOImUXCsl ¢ 3aJEP>KKON MCUXUYECKOTO
passutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHus MOJArOTOBJICHA HA
ocHoBe DenepaibHOrO TOCYIApPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJIApTa OCHOBHOIO
obmero ob6pazoanus (IIpukaz Munnpocsemenuss Poccun ot 31.05.2021 . Ne 287)
(mamee — ®I'OC O0O0), DenepanbHOM agaNTUPOBAHHON 00pPa30BaATEIBHON MPOTPAMMBI
OCHOBHOro  oOmiero oOpazoBaHust it  OOy4YarloIIUXCS €  OrPaHUYEHHBIMU
BO3MOKHOCTIMU 3710poBbs ([Iprka3z Munnpocgerenus Poccuu ot 24 Hosi0pst 2022 1. Ne
1025), ®enepanbHOil paboueid mporpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs IO
yueOHOMY mpeameTy «Xumus», deaepaqbHOM NpPOrpaMMbl BOCIHUTAHUS, C YYETOM
pacrpeielieHHbIX IO KjaccaM MpOBEpsieMbIX TPeOOBaHUM K pe3ysibraraM OCBOCHUS
denepalibHON aganTUPOBAHHON 00pa30BaTEIbHOM MPOrPaMMbl OCHOBHOI'O OOIIETO
oOpa3oBaHus 11 0OyUYaIOIMIUXCS C 3aePIKKON TMCUXMYECKOTO Pa3BUTHS M DJIEMEHTOB
COJIEpXKaHUsI, TPEJCTABICHHBIX B YHHUBEPCAJbHOM KOAUPUKATOPE MO XUMHUH,
Konnenmuu mnpenogaBanus ydeOHOro rmnpeamera «XuMHUsS» B 00pa3oBaTeIbHBIX
opranuzanusx PO, peanusyomux oCHOBHbIE 00111€00pa3oBaTeIbHbIE MPOrPAMMBI.

[Iporpamma 1o xumuu paszpaboTaHa ¢ IEJIbI0 OKa3aHHUsI METOJUYECKOM MOMOIIH
YUUTEIIO B CO3/IaHUU pabovell mporpaMMbl 0 y4eOHOMY TPEIMETY.

YyeOubii  mpeamer  «XUMHUS»  BXOIUT B NPEIMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBIE TpPEAMETHY. B cucTemMe ecTeCTBEHHOHAYyYHOTO O0pa3oBaHUS
XUMUSI KaK Y4eOHBIN MpeIMET 3aHUMAET BaKHOE MECTO B MTO3HAHUU 3aKOHOB IIPUPO/IBI,
(GbopMHpPOBaHUM HAYYHOW KApTUHBI MHUpPA, CO3JaHWHW OCHOBBI XMUMHYECKHUX 3HAHUH,
HEOOXOAMMBIX JJIS TOBCEIHEBHOW JKHU3HH, HABBIKOB 3JJ0POBOTO M 0OE30MaCHOTO IS
YeJoBeKa U OKpY)Karoled ero cpeapl oOpa3a >KM3HHU, a TaKKe€ B BOCIHUTAHUU
DKOJIOTUYECKOMN KYJIBTYPBHI.

VYcenemHocTh M3y4eHUs XUMHUHU CBsI3aHA C OBJIQJCHUEM XHUMHUYECKUM SI3BIKOM,
coOmro/lecHeM TpaBwil  Oe30macHOM pabOThl MpPU  BBIMOJIHEHUH XUMHUYECKOTO
AKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XUMUU C IPYTHUMU MpPEAMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BkJtOUaeT B c€0si OCHOBBI HEOPTAHUYECKOM U OPTaHUYECKOM XUMUH.
['maBHOM ueel mporpaMMBI SIBJISIETCS CO3/1aHie 0a30BOr0 KOMIUJIEKCA OMOPHBIX 3HAHUN
M0 XMMHHU, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3pPACTy OOYYAIOIIUXCS M HUX
0COOBIM 00pa30BATEIHHBIM ITOTPEOHOCTSIM.

B conepxanun TaHHOTO Kypca MpeAcTaBIE€Hbl OCHOBOMOJIAralOIINEe XUMUYECKHUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOUIME HW3YYEHHE COCTaBa M CTPOCHUS BEIIECTB,
3aBUCHUMOCTH HX CBOWMCTB OT CTPOCHHS, IPOTHOSUPOBAHHUE CBOMCTB BEIIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX NIPEBPALICHUI U IIYTEW YIIPABICHUS MU
B IIJISIX MOJTYUYEHUS BEIECTB U MaTEPUAJIOB.

TeopeTdecKkyto OCHOBY M3YUYEHHUSI HEOPTraHUYECKOU XUMHH COCTABJISIET aTOMHO-
MoJiekyssipHoe yuenue, llepumommueckuii 3axkon .M. MenneneeBa ¢ KpaTKuMU
CBEJICHUSIMU O CTPOEHHU aToMa, BHUJAX XHUMHUYECKOM CBSA3U, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIIHN.

B m3yueHnu Kypca 3HauUMTENbHAS POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
MPOBEACHUIO TPAKTUYECKUX U J1A0OpaTOpHBIX pPabOT, OMHUCAHHUIO PE3yJIbTaTOB



YUEHUYECKOT0 HKCIEPUMEHTA, COOJIIOIEHNI0O HOPM M IpaBWil Oe30MacHOil paboThl B
XUMHUYECKOH J1abopaTOpHH.

Peanuszanus qaHHOM mporpaMMsbl B IpoLecce 00ydeHus MO3BOIUT 00yYaroIuMCs
¢ 3IIP ycBOWTH KIIOUEBBIE XUMUYECKHE KOMIIETCHIIMM W IOHATH POJb W 3HAYCHUE
XUMUH CPEIH APYTHX HAYK O IPUPOJE.

N3ydyeHne XuUMHHM CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOIIUXCS HAy4YHOTO
MHUPOBO33PEHHUS, OCBOCHHMIO OOIEHAYyYHBIX METOAOB (HaONIOEHHE, W3MEPEHUE,
AKCIIEPUMEHT, MOJICTMPOBAHHUE), OCBOCHHIO NPAKTUYECKOTO NPUMEHEHHUS Hay4YHBIX
3HAaHWW, OCHOBAaHHOIO HAa MEXIPEAMETHBIX CBA3SAX C mpeaMmeramu «OKpyKarolui
mupy», «®Duszukay, «buomorus», «l'eorpadus», «Marematuka» u GdopMuUpyeT
KOMIIETEHLIMM, HEOOXOJUMBbIE i1 MPOAODKEHHs oOpa3oBaHMs B 00JacTu
€CTECTBEHHBIX HaYK.

W3ydyenne XuMHU CIOCOOCTBYET pa3BUTHIO y oOydatomuxcs ¢ 3[IP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (YHKIUMOHAJIBbHOM  TIpPaMOTHOCTH, YMEHUS
BOCHIPUHUMATh W KPUTUYECKU aHAJU3UPOBAaTh HH(OPMALMIO, MPEACTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYMMOCTh IpeaMeTa JJIs pa3BUTHS KU3HEHHOM KOMIETEHLUU
oOyyatomuxcsi ¢ 3IIP 3akmrouaeTcss B yCBOGHMHM OCHOBbI XUMHYECKHX 3HAHUM,
HEOOXOJUMBIX JJIsi TIOBCETHEBHOM >KM3HU; HABBIKOB 3JJ0POBOrO M OE30MAaCHOTO s
YeJloBeKa M OKpYyXKarollel ero cpeabl oOpasa KU3HU; (POPMUPOBAHUU SKOJIOTHUECKON
KYJbTYPBI.

[IporpamMma oTpaxkaeT cojepkaHue OOydUeHHUs MPEAMETY «XHUMHS» C Y4eTOM
0co0BIX 00pa3zoBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnanenune yueOHbIM
MPEeAMETOM «XHUMUS» NPEICTABIAECT ONPEIEICHHYI0 TPYAHOCTh sl OOy4YaroIMXcs ¢
3IIP. D10 cBsi3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON NEATEIbHOCTH, MEPUOINIECKUMU
KoJ1e0aHUSIMU BHUMaHUS, MAJIBIM 00BEMOM MaMSITH, HEIOCTATOYHOCTHIO OOIIETo 3amaca
3HAHWM, MOHWKEHHBIM I103HABATEJIIBHBIM HHTEPECOM W HHU3KMM YPOBHEM pPEUYEBOIO
pa3BUTHSL.

JUis mpeoponeHuss TPYAHOCTEH B H3YYEHHM Y4eOHOro mpeaMera «XuMUs»
HeoOxoauMa ajanTanus oObeMa U XapakTepa yd4eOHOTro Marepuala K [03HaBaTeIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OO0y4arouIuxcs, Y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXIPEIMETHBIX  CBS3EH,
ITIOCTENIEHHOE YCI0KHEHUE N3Yy4aeMOro MaTepuana.

[Ipy wu3ydeHHH XUMUU HEOOXOAWMO OCYHIECTBIATH B3aWMOJACHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuang PeKOMEHAYETCS U3ydaTh B IPOLIECCE NMPAKTUYECKOU
nesATenbHOCTH. BO3MOKHO BBIJIETIEHUE OTNEIBHBIX YPOKOB Ha PEIICHHE 337a4 B CBS3U
CO CIIOXHOCTBbIO aHanm3a Tekcta odOyvatomumucsa ¢ 3IIP. Oprannueckoe eIuHCTBO
MPAKTUUYECKOW W MBICIUTEIFHON MAEATEIbHOCTH OOYyYaromIMXCS Ha YPOKaX XUMHUHU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO OA3UCHBIX XUMUYECKUX 3HAHUU U
ymeHuit. Ocoboe BHUMaHHUE MpU M3YYECHUH XUMHH YICISICTCS M3YyYEHUIO «CKBO3HBIX)
HNOHATUH U (OPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu n 3agaun n3ydeHust yaueOHOro npeamera « XUMHsD)

OOmme wnenu wu3ydyeHus YydyeOHOro mnpenMera «XUMUS» DPEICTaBICHb B
denepanpHOl  paboueil mporpamMmMe OCHOBHOro ooOmiero ooOpa3oBanus. OHH



aKTyaJIU3UPOBAHBl C YYETOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHWMsI, HANPABICHHOCTH OOYYCHHUS Ha pPa3BUTHE W CaMOPa3BUTHE IJUYHOCTH,
dbopMupoBanrne e WHTEIUIEKTa M 00mel KynabTyphl. OOy4YeHHEe YMEHHUIO YUUTHCSA |
MPOJIOJDKATh CBOE 00Opa3oBaHKME CaMOCTOSTEIHHO B HACTOSIIEE BPEMs SIBISICTCS OTHOMN
U3 BOKHEHIINX (QYHKITNH YIeOHBIX TPEIMETOB, B TOM YUCIE U « XUMHM».

s oOyuaroruxces ¢ 3I1P, Tak ke, Kak ¥ JUII HOPMAaTHUBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, OCBaMBAIOIINX OCHOBHYIO o0pa30oBaTeIbHYIO porpammy,
JOMUHHUPYIOIEe 3HAaYCHHE MPUOOPETAIOT TaKKe ENH, KaK:

dbopMUpOBaHHWE  WHTCIUICKTYaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOHM K
COTPYIHUYECTRBY, CAMOCTOSTCIILHOMY IIPHHITHIO PEIICHHUH, CITIOCOOHOM a/1alTHPOBAThCS
K OBICTPO MEHSIOIIUMCS YCIIOBHSAM JKH3HH,

HAIpaBICHHOCTh OOy4YeHUS Ha CHUCTEMATUYECKOE MPHOOIICHHWE YYaIIuXcs K
CaMOCTOSITCIILHOM MO3HABATEIBHON JCATCIIbHOCTH, HAyYHBIM M MPAKTHICCKUM METOaM
Mo3HaHUs, GOPMHUPYIOIUM MOTHBAILIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

o0OecrieueHue YyCJIOBUM, CIOCOOCTBYIOIIMX MHPHOOPETEHUIO OO0yYaroIIUMHUCA
OTIBITa Pa3HOOOPA3HOM JEATCIHHOCTH, TIO3HAHKS M CAMOTIO3HAHHUS, KITFOUEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHITUH ), UMEIOIUX YHUBEPCAILHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUJIOB
JCSTEILHOCTH,

dbopMupoBaHUE YMEHUN OOBSCHATH M OICHUBATH SIBJICHHS OKPYXAIOIIETO MHUPA
HA OCHOBAaHWU 3HAHUH M OIBITA, TOJTYICHHBIX ITPU U3YYCHUH XUMUHU;

dbopMupoBaHre y OOYYarOIIMXCS TYMAHHUCTHYSCKHX OTHOIICHHWM, MOHUMAHHS
IICHHOCTH XWMHWYECKUX 3HAHWA I BBIPAOOTKH SKOJOTHYECKH IIeIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJAOBOH JEATSIBHOCTH B IEISIX COXPAHEHHUS CBOETO 3I0POBbS U
OKPY>KaroIIEH MPUPOTHON CPEBI;

pa3BUTHE MOTHBAIMA K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO |
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS OOIIEUETOBEUCCKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO U HAIIPABJICHHOCTH JAIBHEUIIIETO OOyICHUSI.

Kypc HampagiieH Ha penieHre CIeayonuX 3a/1a4, 00eCIIeYnBAIONTNX PeATA3AIHIO
JUYHOCTHO-OPUEHTHPOBAHHOTO U JIEATEIHHOCTHOTO IOAXO0JI0OB K OOYYCHHIO XUMHUHU
obyuatrommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsA:

dbopMUpOBaHHE TIEPBOHAYAIBHBIX CHUCTEMATH3UPOBAHHBIX IPEACTABICHUA O
BEIICCTBAX, UX MPEBPAIICHUAX U MPAKTHYSCKOM IMPUMCHCHHH, OBJIaJICHUE TOHITHIHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMUH;

OCO3HaHWE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOM HAayKW KaK OOIacTH
COBPEMEHHOTO0 €CTECTBO3HAHMS, XUMHYCCKHX IPEBPAICHUNH HCOPraHUYCCKUX U
OpPraHMYECKHUX BEIICCTB KaK OCHOBBI MHOTHX SIBJICHUW XKHUBOW W HEXHBOW MPHPOJIBI,
yIIyOJIeHuEe TIPEACTABICHUA 0 MaTepUaIbHOM €IMHCTBE MHUPA;

OBIIQJICHHE OCHOBAMH XMMHUYECKON TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBATD
U OOBCKTHBHO OIICHMBATH XKM3HCHHBIC CUTYaIldH, CBSI3aHHBIC C XMMHEH, HaBBIKAMHU
0e30macHOro0 OOpaIeH!sT ¢ BEIIeCTBAMH, HWCIOJIL3YEMBIMH B TIOBCEIHEBHOW >KHU3HU;
YMEHHEM aHaJIM3UPOBaTh M IUIAHUPOBATh JKOJIOTHYECKHM OE30mMacHOe IOBEICHUE B
IEJISIX COXPAHEHUS 37I0POBbS K OKPYXKAIOIICH CPEIIbI,

dbopMupoOBaHUE YMEHHUI yCTaHABIMBATh CBS3M MEXIY peajbHO HaOIFOIaeMBbIMU
XUMHYECKUMHU SBICHUSAMH H TIPOIICCCAaMH, TIPOUCXOISIIIUMUA B MUKPOMHUPE, OOBSICHATH



IPUYMHBI MHOTO0Opa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHMS, a
TaK>Xe 3aBUCHMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

PUOOPETEHUE ONbITA HCIOIb30BAHUS PA3IUYHBIX METOJIOB HM3YUEHHs BELIECTB,
HAONIOIEHUSI 3a MX MPEBPALECHUSMU MpPHU TPOBEACHUU HECIOKHBIX XUMUYECKUX
HKCIEPUMEHTOB C UCIIOJIb30BAaHUEM JIAOOPATOPHOTO 00OPYIOBaHUS U IPUOOPOB;

(dbopMupoBaHUE TPEACTABICHUN O 3HAYCHUM XUMHUYECKOM HAyKu U pelIeHUU
COBPEMEHHBIX HIKOJIOTMUECKHUX MPOOJIEM, B TOM YHUCIIE B IPEAOTBPAILEHUN TEXHOTEHHBIX
1 KOJIOTHYECKUX KaTacTpod.

OcobGennocTu 0TOOpPA U AJaNITAIMU Y4eOHOT0 MAaTEepHAJIa 0 XUMHUH

OOyuenne yyeOHOMY TpeaMeTy «XUMHUs» HEOOXOIUMO CTPOUTHh Ha CO3JaHHUH
ONTUMAJBHBIX YCIOBUH I YCBOEHHUS MPOTPaMMHOTO MaTepuaia OOyJaroIUMHUCS C
3I1P. bonbpmioe BHUMaHUE AODKHO OBITH YZENEHO OTOOpYy ydeOHOro marepuana B
COOTBETCTBUH C MPUHITUTIOM JOCTYITHOCTH MIPH COXPAHEHUU OOIIEeTro 6a30BOr0 YPOBHSL.
OH JOKEeH MO COAEpKaHUI U 00beMy OBITh alalTUPOBAHHBIM AJI1 OOYYaIOUIUXCS C
3IIP B coOoTBETCTBUU C HUX OCOOBIMM 00OpazoBaTeNbHBIMU MOTpeOHOCTAMH. Cremyer
o0nerynth OBJIazeHue MarepuanioM oOyuatouumucs ¢ 3IIP  mocpenctBom  ero
JETAILHOTO OOBSICHEHUSI C CUCTEMaTUYECKUM ITOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOM
B IIPUMEHEHUHU 3HAHWW C MCIOJB30BAHUEM MPHUEMOB AJITOPUTMHU3ALMHA U BU3YaJIbHBIX
orop, 00y4eHus CTPYKTypUPOBAHUIO MaTepUaIa.

bonpiioe 3HaueHWe AJi MOJTHOLIEHHOIO YCBOEHHS YYEOHOro maTepHhajia HUMEET
Ornopa Ha MEXIIPEIMETHBIE CBSI3M BOIIPOCOB, M3YYaEMbIX B JAHHOM Kypce, C TAKUMU
yueOHbIMU TpenMeramMu  Kak «['eorpadus», «Puzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT XK€ YYEOHbId MaTepuall C Pa3HbIX TOYEK 3pPEHHUS,
MEXITPEMETHBIE CBSI3H CIIOCOOCTBYIOT €r0 JIyYIlIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPETUICHUIO TIOJYYEHHbBIX 3HAHUN U TPAKTUYECKUX YMEHUIA.

[Ipy mOArOTOBKE K ypOKaM YUYHUTENb JOKEH MPEeayCMOTpPeTh (pOpMHUpOBAaHUE Y
oOyJaroluxcsi yMEHUM aHaIU3UpOBaTh, CPaBHUBATh, 0000IIaTh U3yyaeMblil MaTepua,
IUIAHUPOBATh MPEJACTOALLYI0 pPabOTy, OCYLIECTBIATH CAMOKOHTposb. Heobxoaumo
MOCTOSIHHO CJIEIUTh 3a MPaBUJIbHOCTBIO PEUYEBOr0 OQOPMIICHHSI BbICKA3bIBAHUI
obyuarommxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTSIMHM TOBEJECHUS U JIE€ATENbHOCTH, oOyyatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOAUM CTPOXKAWIINWKA  KOHTPOJb
COOIOICHNS TIPABMII TEXHUKH OE30MACHOCTH MPH MPOBEICHUH TaO0OpaTOpHBIX paboT B
XUMHUYECKOM KaOUHETE.

IIpumepHble BHABI AesATedbHOCTH oOy4yarommxcsa ¢ 3IIP, o0ycioBieHHbIe
0co0bIMH 00pa30BaTeJIbHBIMU NMOTPEOHOCTSIMH M 00ecneduBalOLe OCMbICJICHHOE
OCBOEHHE COepPKAHUN 00pa30BaHMS N0 NpeaMeTy « XHMHD)

Copepxanne BUAOB AesTenbHOCTH oOywarouuxcs ¢ 3[IP Ha ypokax xummum
OTIpE/IeTAETCS WX OCOOBIMH 00pa3oBaTeIbHBIMU MOTpeOHOCTSIMH. [loMHMO MIHPOKO
ucnoaszyembix B @OIT OOO oluux s Bcex 00ydaronuxcsi BUIOB JIEITEIbHOCTH
ClIeAyeT YCWUJIUTb BUIBl JAEITEIBbHOCTH, CcleUu(UUHBIE O JaHHOM KaTeropuu
oOyuyaromuxcs, Juisi 00ecreuyeHus] OCMBICIIEHHOTO OCBOCHUS COJEpKaHUsI 00pa30oBaHMsI
[0 TPEAMETY: YCWICHHE IPEAMETHO-NPAKTUYECKON IEATEIBbHOCTH € aKTHBH3aLUEn
CEHCOPHBIX CHCTEM; YEpEJOBAaHUE BUJOB JACATEIBHOCTHU, 33JICHCTBYIOLINX DPA3IUYHbBIC
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CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaia ¢ OIOPOM Ha alrOpPUTM; «IIOIIAaroBOCTb» B
M3YYCHUU MaTepHualia; MCIOJIb30BAHHUE JIOMOJHUTEILHON BU3YaJbHON OMOpPHI (TIJIaHbI,
o0Opas3Iibl, CXeMbl, IIA0JI0HBI, OTIOPHBIE Ta0IMIBI). g pa3BuTus y ooOyyatomuxcs ¢ 3[1P
yMEHUSl JieJlaTh BBIBOJBI, (OPMUPOBAHUS TPAMOTHOIO PEUYEBOTO BBICKA3bIBAHUS
HEOOXOUMO MCMONb30BaTh OMOpHbIE cioBa M Kiuiie. Ocoboe BHUMAaHUE CIEAYeT
YIEIUTh OOYYEHMIO CTPYKTYPHUPOBAaHUIO MaTepuayia: COCTABJIECHUE PUCYHOUHBIX U
BEpOAJBHBIX CXEM, COCTaBJieHME TaOJMll, COCTABJICHHE KJIACCU(PUKALUU C
0003HAYEHHBIMU OCHOBAaHUAMM JUIsl KIaCCU(PUKALMKM U HAMNOJIHEHUE MX NPUMEpPaMU U
7p.

[IpumepHas TemaTnyecKas U TEPMHUHOJOTHYECKAsA JIEKCUKa coOoTBeTCTBYET POII
000.

Hns oOyuatomuxes ¢ 3P cymiecTBeHHBIMU SIBISIFOTCSL TPUEMBI  PabOTHI C
JEKCUYECKUM MarepuajioM 1o npeaMmery. [lpoBoaurtcs cneumanbHas paboTa Mo
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAlOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHUU.
N3y4yaemble TEpMHHBI BBOJSATCS Ha IMOJIMCEHCOPHON OCHOBE, 00s3aTeNbHA BU3yajbHas
NOJJIEPKKA, AITOPUTMBI pabOThI C OINPENEICHUEM, OTIOPHBIE CXEMBI JJIsl aKTyaIu3aluu
TEPMUHOJIOTUH.

MecTo yueOHOro npeamera « XumMus» B y4eOHOM ILIaHe

B coorBerctBun ¢ ®enepanbHbIM TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHIapPTOM OCHOBHOTO 0OIIero 00pa3oBaHusi y4eOHBIM MpeaMeT «XUMUs» BXOIUT B
npeaMeTHyo obnacte «EcTecTBEeHHOHaydHBIE MPEAMETHD W SBISETCS 00S3aTEIbHBIM
TUTSL U3yYEHUS.

VY4eOHbIM IJIAHOM Ha €€ M3ydyeHHe OTBeJAeHO 136 y4yeOHbIX 4acoB — MO 2 4 B
HEJEo B 8 1 9 Ki1accax COOTBETCTBEHHO.

Conepxanne yd4eOHOTO mpeaMera «XUMHsS», TPEACTABICHHOE B  pabodei
nporpamme, cootBeTcTByer DPI'OC OOQO, pazpaborano c¢ yderom DenepanbHO
OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOrO oOmIero oOpa3oBaHUS 110
yueOHOMYy TmpenMery «XuMHsD», COOTBEeTCTBYyeT DenepalibHON aAanTUPOBAHHON
OCHOBHOM  00Opa3oBaTelpHOM  MporpaMme OCHOBHOrO  oOumiero  oOpa3oBaHMs
00y4aroIuXxcst ¢ 3aJIepPKKON ICUXUYECKOT0 Pa3BUTHS.

COHEPXXAHUE YUYEBHOI'O ITPEJAMETA «XWUMMU»

COJEPXXAHUE OBYUEHNA B 8 KITACCE

IlepBoHauabHBIE XUMUUECKUE TTOHATHS

[Ipeamer xumuu. *Ponp xumMum B KuW3HM denoBeka.®* Tenma u BemiecTsa.
dusznyeckue CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE BELIECTB. *XUMUS B CUCTEME
Hayk.®* UYuctele BemectBa U cmecu. CnocoOwbl pasaeneHust cmeceid. IlpaBuna
0e30MmacHOro OOpalieHus ¢ BEUIeCTBaMU U J1abopaTOpHBIM 000pyAoBaHueM. *[loHsTHE
0 METOJ[aX MMO3HAHMS B XUMHH. *

ATOMBI M MOJIEKYJIbl. XUMUYECKHUE DJIEMEHTHI. 3HAKU (CHUMBOJIbI) XMMHYECKUX
aneMeHToB. OTHOCHUTENbHAs aTOMHAasi Macca. [IpocTeie u cnoxxHble BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.



Xumnueckas ¢opmyra. BareHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKkoH
MOCTOSIHCTBA cocTaBa BemiecTB.* OTHOCUTENbHAsT MOJIEKYJIsipHas Macca. MaccoBas
JI0JI1 XUMUYECKOTO AJIEMEHTA B COCTUHEHUMU.

dusznueckrue W XUMUYECKHE SIBJICHUA. XuMudeckas peakius. [IpusHaku
XUMUYECKUX PEAKIUUA. YpaBHEHUS XUMUYECKUX peakiMidl. 3aKOH COXPAaHEHUS MacChl
BemecTB. Kiaccudukanus XUMHUYECKUX peakiui (COCIUHEHUs, Pa3IOoKEHUs,
3aMeleHns, 0OMeHa).

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOW, C MpaBUIaMU
paboTel B JTabopaTtopuy W MpUEMaMHU OOpaIeHusI ¢ JIA0OpaTOPHBIM 000PYIOBAHHUEM;
M3YYCHHE W OINHCaHue (PU3NYSCKUX CBONCTB OOpPA3IOB HEOPTaHMYECKHX BEIICCTB;
HaOmoieHne pu3nYecKuXx (IUIaBICHUE BOCKA, TASTHHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KHUIICHUE ¥ KOHJICHCAITUS BOJIBI) M XUMHUYECKHX (TOPEHUE CBEUH, MPOKATMBAHNE METHOM
MIPOBOJIOKH, B3aMMOJICHCTBUE MeNla C KHCJIOTOW) SBJICHWH, HAONIOJACHHE W OIHMCAHUC
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX pPEeaKiuil (paszfio’keHHe caxapa, B3auMOJICHCTBUE
CEpHOM KHUCJIOTHI C XJOpUAOM Oapus, paznoxkenue ruapokcuga menu (1) npu
HarpeBaHWH, B3aUMOJICHCTBUE kele3a ¢ pactBopoM cos Meau (II));u3yuenue crioco6oB
paszzeneHus cMecel (C MOMOIIbI0 MarHuTa, GUIbTPOBAHUE, BHITIAPUBAHUE, JUCTHILISAIMS,
xpomatorpadusi), TpoBEJCHUE OYMCTKA MOBAPEHHOM COJIM; HAOIIOJIEHUE U OMHMCAHUE
pE3yJIbTaTOB TIPOBEJCHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacCChl;
co3JlaHue MojieJiel MOJIEKYJI (IIIapOCTEP>KHEBBIX ).

Baxnenmue mpeacTaBUTEN HEOPTaHNYECKUX BEILECTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucnopom — 37€MEHT W IPOCTOE
BemecTBo. Haxoxkmenue Kucinopoaa B npupoze, Gu3nueckue 1 XMMUIeCKUEe CBOWCTBA.
Peakuuu ropeHusi MpoCTbIX U CIOXKHBIX BenlecTB. CrocoObl MOMyYeHUs! KUCIOpOaa B
naboparopuu *u npomsblinuieHHOCTU. * [Ipumenenue kucnopoaa. [lonstue 06 oxcuaax.
Kpyrosopot kucinoposa B pupoae. *O30H — amioTponHas MoAU(PUKALIS KUCIOPOa.

TemnoBoii 3 PexT XUMUYECKOHN peakliMy, TEPMOXUMHUECKHE YPAaBHEHMUS], 9K30- U
SHAOTEPMUYECKHE peaKMK. TOIUIMBO: YroJib U METaH. 3arps3HEHUE BO3yXa, YCUIICHUE
napHUKoBOro s dexra, pa3pyiieHue 030HOBOTO Cos1.*

Bonopoa — aneMeHT M npoctoe BemecTBo. HaxoxxaeHne Boaoposa B IPUPOJE,
bu3nuecKkre 1 XMMUYECKHE CBOMCTBA (Ha MpUMEpPe B3aUMOACHCTBUS C HEMETAJUIaMU U
OKCHJAMH METAaJUIOB), TIPUMEHEHNe, *CcrocoObl monydeHus.® TloHsTue o kuciaorax u
COJISX.

KomnuectBo BemectBa. Mosb. MonsipHas macca. 3akoH ABoraapo. MoJsipHbIN
00BEM ra3oB. Pacders! mo xumuueckoit opmyiie. PacueTs MaccoBO# 10 XHMUYECKOTO
AJIEMEHTA B COEJMHEHUH, KOJIMYECTBA BEILIECTBA, MOJISIPHOM MAacChl, MOJIIPHOIO 00beMa
ra3oB. Pacy€Tbl 1o XUMUYECKUM ypaBHEHUSIM.

*®usznueckue cpoiicTBa BoAbL.* Bona. Ee coctas, ctpoenue u mosiekysl. *Boaa
Kak pactBoputenb.® PactBoppl. *IIoHSTHE O HACHILEHHBIX M HEHACBIIIEHHBIX
pactBopax. lloHatne pacTBOpuMOCTH BewecTB B Boje.* Pacuer maccoBoil nonu
BELIECTBA B pacTBOpe (MPOLIEHTHAs KOHUEHTpauus). MaccoBas JoJsi BeLIeCTBa B
pacTtBope. *XuMHUYECKUE CBOMCTBA BOJBI (pa3iokKeHHE, peakluu ¢ HATPUEM, OKCHIOM
Kanblus, okcugoMm cepbl (IV) peakuum ¢ meramiamMu, KUCIOTHBIMA M OCHOBHBIMU
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okcunamu). [lonstre 00 ocHoBaHUsX. PoJib pacTBOPOB B IPUPO/IEC U B KU3HU YETOBEKA.
KpyroBopot Bonbl B mpupoje.* 3arps3HeHue MpUPOAHBIX BoJ. OXpaHa U OYHMCTKA
MIPUPOHBIX BOJ.

Baxneiiine  kimaccel  Heopranmueckux — coenuHeHudd.  Kiaccudukanms
HeopraHmyeckux coeauHeHud. OKCUIBL: cOCTaB, Kiaccuukamus (KUCIOTHBIE,
OCHOBHBIE, *amdoTepHbie, HeconeoOpa3yolue - Ha npuMepe okcuna yrieponaa (II) u
okcuaa azora (I1)), nomenknatypa.* *[lonydeHne* u XUMHUECKHE CBOWCTBA OKCHUJIOB
(B3ammogelicTBue C BOAOW, KucioTtamu, menodamu). OcHoBanms. Knaccudukarus
OCHOBAaHMW: IWIEIOYM W HEPACTBOPHMBIE OCHOBaHWA. HomeHkiarypa OCHOBaHMI.
du3MUecKue M XUMHYECKHE CBOMCTBA OCHOBAaHHM (B3aMMOJICHCTBHE C OKCHAAMHU
HEMETaJUIOB, KUCI0TaMu, coisiMu). *[lomydeHue ocHoBaHUM. *

KucnoTsr: cocraB, kimaccudukamnms, HOMEHKIATypa, PU3NUECKHEe U XUMHUYCCKHEC
CBOMCTBa (B3aMMOJICCTBHE C MeETaUIaMH, OCHOBHBIMH OKCHIAMH, OCHOBAHHUSIMHU,
COJIIMHM, Ha TIpUMEPE COJSHOM M CEepHOM KHUCIOT), *crmocoObl moiyueHus.™ Psn
aktuBHoctu MetauioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJIEH,
*crocoObl Oy4eHUS*, B3aUMOJICHCTBUE COJIEH ¢ MeTaJlJlaMH, KHCIOTaMHu, IIeJI04aMHu
U COJIIMH, IPUMEHEHUE.

[Tonsitue 06 amM(pOTEepHBIX TUAPOKCHAAX (HA TMpUMEpE HUHKA U *amroMUHUA™).
*XUMUYECKHE CBOMCTBA (B3aMMOICUCTBUE C KUCIOTAMU U LIEI0YaMU, Pa3IOKEHHUE TIPH
HarpeBaHuM) U Mojy4eHue. *

['eHeTndeckass CBsA3b MEXAY KIacCaMH HEOPTaHWYECKHX  COCTHMHCHHM.
['eneTnueckue psabl.

XHAMHUYECKUH SKCIIEPUMEHT: KaueCTBECHHOE OTIPE/ICIICHUE COIeP KaHMs KACIOpoaa
B BO3/IyX€; MOJyYCHNE U M3yUYCHUE CBOMCTB KHCJIOPO/Ia; HAOMIOACHUE B3aUMOACHCTBUS
BEIIIECTB C KUCIOPOJIOM U YCIIOBHS BOSHUKHOBEHUS U MPEKPAIECHUS TOpEeHUS (IT0XkKapa);
O3HAaKOMJIEHHE ¢ 00pa3liaMu OKCHUJIOB U OTIMCAaHUE UX CBOMCTB; MOJTYYEHUE U U3YUCHUE
CBOMCTB BOJIOpojia (TopeHue); HaOoAeHue 00pa3ioB BEUIECTB KOJIUYECTBOM | MOJIb;
UCCJIeIOBAaHNE OCOOEHHOCTEH PacTBOPEHMsI BEIECTB C PA3IUYHONW PAaCTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOH J10J1€i paCTBOPEHHOTO BEUIECTBA;
B3aUMOJICCTBHME BOABl C MeTaUlaMd (HaTpUeM U KajibllMeM) (BO3MOKHO
UCIIOJIb30BAaHUE BHUCOMATEPHUAIIOB); OMPEEICHUE PACTBOPOB KHUCJIOT M IHIEIOYEH ¢
MMOMOINBI0  WHIWKATOPOB; HCCJICIOBaHWE OOpa3OB HEOPTaHWUYECKHX BEIIECTB
pPa3TUYHBIX KJIACCOB; HAOIOJCHUE W3MEHEHHS OKPAacKW HWHAWKATOPOB B PacTBOpax
KHUCJIOT U IIeJI0oYell; n3yueHue B3aumopeicTeus okcuna meau(ll) ¢ pacteopom cepHoit
KHCIIOTBI, KACIIOT ¢ METaJUIaMH, PEaKIUi HEUTpaIu3alny; MOTyIeHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHCHHE OJHOTO MeETajula JIPYrdM W3 pPacTBOpa COJIM, PEUICHUE
OKCIIEPUMEHTAIBHBIX 3alad 10 TeMe «BakHeWmme KiIacChl HEOPTraHWYECKHX
COCTUHEHUI.

Ilepnonnueckuit 3akoH U llepuonnueckas cuctema XuMu4decKkux 3yeMeHToB /1. 1.
MenneneeBa. CTpoeHHe aToOMOB. XUMU4eCKas CBsI3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKLIUM.

[lepBble MONBITKY KJIAaCCU(PUKALMU XUMUUECKUX 31eMeHTOB. [loHsTHE 0 rpymnmax

CXOAHBIX JJEMEHTOB (ILEJIOYHBbIE U ILEJOYHO3EMENIbHbIE METallbl, TaJIOI€HBI,
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MHEPTHbIE Tra3bl). *DJIeMEHTBl, KOTOpble 00pa3yloT aM{QOTEepHbIE OKCHIbl U
TUAPOKCUIBL. *

Ilepuomnyeckuin 3akoH. Ilepuomuyeckas cucTEMa XUMHUYECKUX DJIEMEHTOB
H. W. MengeneeBa. Koporkonepuonnas u  *mauHHonepuogHas™  Ghopmbl
ITepuognueckoit cucremsl xumuueckux aneMeHToB JI. M. Menneneesa. Ilepuoasl u
rpynnbl. OU3NYECKU CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB IEpUoAa U TPYHIIbI
JJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX snep. *M3oTtonbl.* Dnexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMUYeCKuX deMeHToB [lepuoamueckoit
cucrembl JI. WM. Menneneea. XapakTEpUCTHKA XWMHYECKOTO 3JJIEMEHTA IO €ro
nonoxenuto B [lepnognueckont cucreme /. 1. Meneneena.

*3aKOHOMEPHOCTU U3MEHEHMS CBOMCTB AJIIEMEHTOB MAJIbIX IEPUOJIOB U TIIABHBIX
MOATPYII, B 3aBUCMMOCTU OT AaTOMHOroO (TIOPSIAKOBOTO) HOMEpa 3HauyCHHE
Ilepuoguyeckoro 3akoHa u Ilepuoaudeckor CUCTEMBI XMMHMUYECKUX JJIEMEHTOB IS
pa3BuTHs Hayku U npaktuku. 1. 1. MeHnneneeB — yu€HbIl U TpaXKJaHUH. *

Xumuueckass cBsizb. KoBasieHTHast (moyispHas W HEMOJIApHAsi)  CBS3b.
*DNIeKTPOOTPULIATETLHOCTh ATOMOB XUMUYECKUX 3JIEMEHTOB.* MloHHAs CBSI3b.

Crenenp oxucieHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporeccsl
OKHCJICHHS M1 BOCCTAHOBJICHHS. OKHCIIUTEIN U BOCCTAHOBUTEIIN.

XVUMUYECKUH OKCIIEPUMEHT: U3y4YeHHE OO0pas3IoB BEIIECTB METAIOB U
HEMETAJUIOB; B3aHMMOJICVCTBUE THAPOKCUIA IIMHKA C PACTBOPAMH KHUCJIOT WU LIEIOYEH;
IIPOBEJICHHE OIBITOB, MIUTIOCTPUPYIOIINX TPUMEPHI OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHUs, COSTUHECHHUS).

MexnpeaMeTHbIE CBSA3U

Peanuzanuss MeEXIpeIMETHBIX CBS3€M MpU HM3YYEHUM XUMUU B 8 Kiacce
OCYILIECTBIISIETCS. YEpe3 HCIIOJIb30BAHMWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHUH,
TaK ¥ MOHSTHUM, SIBISIFOIIMXCS CUCTEMHBIMU JIJISl OT/AEJBHBIX MPEJAMETOB €CTECTBEHHO-
HAy4YHOTO LMKIIA.

OO1iue ecTecTBEHHO-HAayuYHblE€ MOHSATHUS: HAyyHbIM (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KJacCU(pUKalus, NEPUOAUUYHOCTb, HAOJIOIEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

®dwuszuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, UOH, HYKJIHUI, U30TOIIbI,
pPaJIMOaKTUBHOCTh, MOJIEKYJa, DSIEKTPUUYECKHA 3apsiji, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHWE BEIIECTBa, Ta3, (PU3WUYECKUE BEITUYUHBI, CIUHUIBI W3MEpPEHUS,
KOCMOC, TUTaHEeTHI, 3BE37161, CouHIIe.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE MOPOJBI, MOJE3HBIC
MCKOTIaeMblIe, TOTUTHBO, BOJHBIE PECYPCHI.

COILEP KXAHUE OBYYEHMUA B 9 KIIACCE

BemecTBo n xXumMuyeckas peakiums
Ilepnonnueckuit 3akoH. Ilepuogmyeckas cucTeEMa XHMHYECKUX JJIEMEHTOB
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. U. MengeneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJOB, KAIHS, KAIbLUUS U UX COCAVNHEHUN B
COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM X
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHYECKON CBSI3U. THUIBI KPUCTAIUIMYECKHUX
pemeEToK, *3aBUCUMOCTH CBOMCTB BELIECTBA OT TUMA KPUCTALTNYECKON PEeIIETKH U BUIA
XUMUYECKOH CBS3H.*

Knaccudukanys 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB (MEKIyHAPOIHAS H
TpUBHaIbHAsA). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IUYHBIM Kllaccam
HEOPTaHMYECKUX COCTUHEHHM, TeHETUYECKas CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanus XuMUIECKAX PEaKIUA 1O Pa3IHIHBIM MpH3HaKaM (TI0 YUCTy |
COCTaBY YYacCTBYIOIIMX B PEAKIIMM BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, 10 U3MEHEHUIO
CTEMICHEH OKHUCICHHUS XMMHUYECKUX DJIEMEHTOB, *MO O00paTUMOCTH, IO Y4YaCTHUIO
KaranuzaTopa).* DK30- U DHJIOTEPMHUYECKHE peakiuu. *TepMoXUMHUEeCKue
ypaBHeHus. *

*[lonsiTue 0 CKOpPOCTH XuUMHUYecKoW peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IOHATHE O TOMOTEHHBIX M TeTEePOre€HHBIX
peakuusx. [lonsaTre o xumMmuueckoM paBHOBecUHU. CMENIEHNE XUMUYECKOTO PAaBHOBECHSI.
@aKTOpBbl, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAKIUHA U TOJIOKEHUE XUMUYECKOTO
paBHOBecus. *

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC peakiuu, AIEKTPOHHBIN OayaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHON peakunu. COCTaBIECHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMNA C UCTIOIB30BAHUEM METO/1a JIEKTPOHHOIrO OallaHca.

Teopus 3JIEKTPOTUTHUECKOW AUCCOLMALNN. DJICKTPOIUTHYECKAS JUCCOLMALINS.
ONEKTPOJIUTHI U HEINEKTPoUThl. KaTuoHbl, aHWOHBL *MexaHu3M AUCCOIUAIUU
BEIIECTB C Pa3WYHbIMU BUJAMH XUMHUYECKOW CBs3u. lloHsATHE O CTeneHu
nucconuanyuu.* CUlIbHbIC U CJIa0bIe SJIEKTPOJIUTHI.

Peakiuu noHHoro oomeHa. YciioBUSI IPOTEKAHUS Peakluii HOHHOTO OOMeHa J0
KoHIIa. [losHbIE M COKpalIEHHBIE MOHHBIE YPAaBHEHUS peakinil. XMMUYECKUE CBOMCTBA
KHCIIOT, OCHOBAaHMM U cCOJell B CBeTe MPEACTABICHUN 00 SIEKTPOIUTUYECKON
mucconuanuu. Cpena pactBopa. KauecTBeHHBbIE peaknWM Ha KAaTUOHBI M aHUOHBIL:
XJIOpUa-, OpoMUI-, HOMUA-, CyibdaT-, KapOoHAT-, cHIWKaT-, (Gochar- aHUOHBI
TUAPOKCUI-UOHBI, KAaTUOHBI aMMOHMS, MAarHUsl, KaJblus, aJIIOMUHMS, Kene3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJACISIMU KPUCTALUIMYECKUX
pEmETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HEMETAIOB (rpadura U aiMasa),
CJIOKHBIX BEHIECTB (XJIOpHWAAa HATpHUs); HCCICAOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH pEakiud OT BO3ACHCTBHS Pa3NIWYHBIX (DAaKTOPOB; HCCIEIOBAHUC
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLIECCA NUCCOLUAIIMM KUCIIOT, HIEI0Yed 1
cojiei  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BHUJEOMATEpUATIOB); IMPOBEJCHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK TPOTEKAHMs PEakluié MOHHOro oOMeHa (oOpa3oBaHUe
OcaJika, BBIJICJICHHE Tra3a, 00pa3oBaHHE BOJIbI); OIMbBITOB, WLTIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuii  (TOpeHue, peaklud Ppas3iokKeHUs,
COCIMHEHMS); pacro3HaBaHWE HEOPTaHMYECKUX BEIIECTB C IMOMOIIbI0 Ka4eCTBEHHBIX
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pCaKHI/If/'I Ha MOHBI;, PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a1.

HewMmeraisl 1 uX coeAMHEHUS

OOmass  xapakrepucTuka rajnoreHoB. (OcoOEHHOCTH CTpOEHHS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrpoeHue u (uU3MUECKHe CBOMCTBA IPOCTBIX
BELIECTB — IajJoreHoB. XUMHUYECKHUE CBOMCTBA Ha MpHUMEpE XJIopa (B3aUMOJCHCTBHUE C
MeTaJlJlaMi, HEMETAJUIAMH — BOJIOPOJIOM U KUCTIOPOIOM, *mienodamMu™). Xa0poBoI0po.
ConsHast KHMCIIOTa, XUMUYECKHE CBOMCTBA, *monydeHue™, mpumenenue. *JleiictBue
XJopa W XJOpPOBOAOpPOJAa Ha OpraHu3M uesjoBeka.® Baxueline XJIOpuIbl U UX
HAaXO0K/JEHUE B IPUPOJIE.

Obmass xapakrepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB KHCJIOPO/Ia U CEpbl. XapaKTepHbIE CTEIIEHU OKUCICHUS.

CrpoeHne W (pu3HUECKHE CBOMCTBAa MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpBL
AnnoTponHble MOAU(UKALUU KUCIOpOoAa U cepbl. XUMHUYECKHE CBOMICTBA Cepbl
(B3auMogzelicTBUe *c HeMeTalulaMH™* — BOJOPOJOM U KHCJIOPOJOM, MeETalljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THON M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3nueckne U XMMHUYECKUE CBOMICTBA (KUCIOTHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA).
Oxcupl cepbl Kak IPEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuciaoTa: pu3ndeckue
U XUMHUYecKue cBoiicTBa (obOmue u crneuupuyeckue). Coau CEpHOM KHUCIOTHI,
KauecTBEHHas peakuus Ha cynbdar-uon. CepHucras Kuciora. *XuMUUYECKHE PEaKIny,
JeXalMe B OCHOBE MPOMBINIICHHOTO CHoco0a TOMy4YeHUs CEpHOM KHUCIOTHI*
Haxoxnenue cepel u €€ coenuHeHnid B npupoje. [IpuMenenue cepel 1 €€ COeTMHEHNN B
ObITYy W B TPOMBIIUICHHOCTH. *XHWMHUECKOe 3arps3HEHHE OKPYXKAIOIIe Cpembl
COCTMHEHUSIMU Cepbl (KUCIOTHBIC JTOXKH, 3aTPS3HEHNE BO3/IyXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpamieHus. *

OOmass xapakTepucTtuka 35eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB a30Ta U (ocopa, XapaKTepHbIE CTENIEHN OKUCIICHUS.

A30T, pacnpocTpaHEHUE B MpHUPoAE, (U3NYECKHE M XUMHUYECKHE CBOMHCTBa
(B3auMozelicTBUE C MeETaJUIaMM M HEMETalslaMd - KHUCIOPOJAOM M BOJOPOIOM).
Kpyrosopor azora B mnpupone. AMMHak: (U3MUECKHUE U XHUMUYECKUE CBOMCTBA
(OKHCcneHne, OCHOBHBIE CBOMCTBa BOJHOIO pacTBOpa), *MOydeHHE™ U NpUMEHEHHE.
Comu aMMOHUS: coOCTaB, (HU3MYECKHE U XHUMHUYECKHE CBOMCTBa (pa3joKEHUE,
B3aUMOJICHCTBUE CO IIEJIo4YaMHu), NpuMeHeHue. KauecTBeHHas peakiusi Ha HWOHBI
aMMOHHA. A30THas KHUCIOTa, €€ (u3MUeckne W XHMHYECKHe CBOMCTBa (00mue u
cnenudpuueckue), *nomydyenue.* Hwurtparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonp30BaHne HUTPATOB W COJIEW aMMOHHSI B KaueCTBE MHUHEPAIbHBIX YAOOpECHHUH.
*XUMHUECKOE 3arpsA3HEHUE OKPY’KAIOIIEH Cpelbl COCAUHEHUSMH a30Ta (KUCIOTHBIE
JI0K]1, 3arpsI3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB). *

docdop, *ammorpomnnsie Moaudukamuu docdopa,* Guznveckrue U XUMHUUECKHUE
CBOMCTBa (B3aMMOJCICTBUME C METalJIaMH, HEMETAJUIaMH, *KOHUEHTPUPOBAHHBIMU
a30THOM M cepHoil kuciotamu).* Okcua dochopa (V), oprodocdopHas kuciora:
¢usznueckue M XUMHUYECKHE CBOMCTBa, *momydenue.* *[loHdaTne O MHHEpaNIbHBIX
ynoopenusix: HUTpatbl U ¢docdatel. [loHATHE 0 KOMIIEKCHBIX yao0peHusx.* OOias
XapakTepucThka 31eMeHToB [VA-rpynnbsl. OcoOOEHHOCTH CTPOEHUS aTOMOB yIJiepoja U
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KpeMHHMsI. BajneHTHOCTh M XapakTEpHBIE CTEIIEHW OKHUCIIEHMS aTOMOB YIriepoja Hu
KpeMHHUs1. PacipocTpaneHnue yriieposia B IpUPOJIE, XapaKTEPHBIE CTENIEHU OKUCIICHMSL.

VYrnepon, amnorponHeie Moaudukanuu (rpadur, anmaiz), GUMUYECKUE U
XUMHUYECKHE CBOMCTBA IMpPOCTHIX BEIIECTB (B3aUMOJCHCTBHE C  MeTajlaMH,
HEMeTaJlJIaMH, *KOHLIEHTPUPOBAaHHBIMU a30THOM U CEpHOM KuciaoTamu)*. AncopOuusi.
Kpyrosopot yriepona B npupoge. Okcuasl yriaepoaa, ux (pusndeckue U XUMUYECKUe
CBOMCTBA, IIOJyYEHHWE U [PUMEHEHHE, JICWCTBUE HA OPraHu3M 4YeloBeKa.
*Jkonornueckue MpoOJIeMbl, CBsizaHHbIE ¢ okcujaoM yriaepona(lV); rumoresa
100aJbHOI0 TMOTEIUICHUST KiIMMara; NapHUKOBBIM 3 dekT.* YronpHas kucioTa u e€
conmu, WX (HU3MYECKHe W XWMHUYECKHME CBOWCTBA, *MONlydeHHWE M MpUMEHEeHHe.™
KauecTBennas peakmust Ha KapOOHAT-MOHBI. Vcmonp3oBaHWe KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO031CTBE.

OObmme mpexactaBieHUs: 00 OCOOCHHOCTSX COCTaBa M CTPOCHUS OPTaHUYECKUX
COEIMHEHUN yriiepoja (Ha mpuMepe MeTaHa, THJIEHA, 3TAHOJA, YKCYCHOM KHCIIOTBHI.
*Ux coctaB M XxuMmHuuyeckoe cTtpoeHue. Kiaccuduxanuss opraHMY4EeCKMX BELIECTB.*
[TonsiTe 0 OMOJOrMYECKH Ba)KHBIX BEILLECTBAX: JKHMpaX, Oelkax, yrieBoJax — U UX
pOJIM B KU3HU yeloBeKa. *MarepualibHOEe €MHCTBO OPraHUYECKUX U HEOPraHUYECKUX
COEINHEHNI. *

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOHCTBAa (Ha HpuUMepe
B3aUMOJICHCTBUSl C METallaMH W HEMeTaUlaMH), *rolydeHue®* u TNpUMEHEHHE.
*CoenuHeHus KpeMHus B npupoje. Oomue npeacrapienns 00 okcuae kpeMausi(1V) u
KpeMHUEeBOU kucinore. CUIMKaThl, GU3NYECKUE U XUMUYECKHE CBONCTBA, MOIyYCHUE U
OpUMEHEHHEe B  OBITY, TPOMBIIUIEHHOCTH (B  MEIHUIIMHCKOW, AJIEKTPOHHOMH,
CTPOUTEIBHON W Ap.). BaxkHeilne CTpOUTENbHbIE MaTepUalbl: KEPAMHKA, CTEKJIO,
[IEMEHT, 0eTOH, xene300eToH. [Ipobaempl 6e30MacHOT0 UCTIOIB30BAHUS CTPOUTEIBHBIX
MaTEpUajIOB B IOBCEAHEBHON KU3HU. ™

XUMUYECKUN SKCIEPUMEHT: HM3yuY€HHE OOpa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJIIHOW KHCIIOTBI; ITPOBEACHUE KAUECTBEHHBIX PEAKLM HA XJOPUI-UOHBI U
HaOJIIO/ICHUE TPU3HAKOB MX MPOTEKAHUsS; OMbITHL, OTpaxKawliue (U3NUECKUEe U
XUMHYECKHE CBOMCTBA TaJOTEHOB M HUX COEIMHEHUN (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB); O3HAKOMJIEHME ¢ oOpa3uaMu  XJOpPUAOB  (TaJIOT€HUJOB);
O3HaKOMJICHHE C 00pasliamMu Ccepbl U €€ COENMHEHUSMU (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEpUANOB); HaOmOeHne mporecca OOyIrIMBaHUSA caxapa MOoj JCHCTBHUEM
KOHILICHTPUPOBAHHOM CEPHOM KUCIOTHI; U3yUY€HHE XUMUYECKUX CBOMCTB pa30aBIEHHOU
CEPHOM KUCIIOTHI, MPOBEJECHNE KAUECTBEHHON PEaKIMK Ha CYJIb(aT-uoH U HAOII0AEHUE
npu3HaKa e€ MPOTEeKaHMs; 03HAKOMJICHHE ¢ (PU3UYECKUMU CBOICTBAMU a30Ta, pocdopa
U UX COCAMHEHHM (BO3MOXHO MCIIOIH30BAHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX
1 (hochOopHBIX YAOOPEHHIT; TTOTyueHne aMMUaKa M U3y4eHHUE €T0 CBOMCTB; IPOBEICHUE
KauyeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U ¢GocdaT-uoOH U HU3yYEHHE MPU3HAKOB UX
IIPOTEKAHUSA, B3aWMMOJECUCTBHE KOHLEHTPUPOBAHHOM a30THOW KHCIOTBI C MEIBIO
(BO3MOKHO HCIIOJIB30BAaHUE BUIEOMATEPHUATIOB); U3yUEHUE MOJENIEH KPUCTAIITNYECKUX
pemérok anMasa, rpadura; O3HAKOMIIEHHE C IPOLECCOM aJCcOpOIMHU PacTBOPEHHBIX
BEIIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTMBOrasa; IOJIy4YEHUE
YTJIEKHUCIIOrO ra3a U M3yYEHHE €ro CBOWCTB; MPOBEICHHE KAYECTBEHHBIX PEAKLUUNA Ha
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Kap6OHaT- N CHUJINKAT-HOHBI 1 U3YUCHHUC IIPHU3HAKOB HX IIPOTCKAHUA; O3HAKOMIICHUC C
HpOI[YKHPICﬁ CUJIMKATHOM IIPOMBIINUICHHOCTH,; PCIICHHUC SKCIICPUMCHTAJIbHBIX 3a/Ja4 I10
TeMe «BakHenne HeMeTalIbl U UX COCANHCHU.

Mertaiel 1 KX COETUHEHUS

OO0mras xapakTepUCTUKA XUMUYECKUX SJIEMEHTOB — METaUIOB HAa OCHOBAHUU
ux  nonoxeHus B llepuoguueckod — cUCTEME  XMMHYECKUX  DJIEMEHTOB
1. 1. MenneneeBa u ctpoeHust atToMoB. CTpoeHre MeTaiuioB. MeTannnyueckast CBsI3b U
METAUINYECKAST KPUCTALINYECKAS PEIIETKA. DJIIEKTPOXUMHUYECKUM PAJ HANPSHKEHUN
MeTauioB. DuU3MYECKME U XHUMHUYECKUE CBOICTBA METAJUIOB (B3aMMOJCWUCTBUE C
KHCJIOPOJIOM, BOJIOW, KUcIIOTaMu). *OO01ue crnocoOsl nojiydyeHus MetaiuioB. [lonsitue
0 KOPPO3WUH METAJUIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTalb,
YyTyH, JOPATIOMUHUIN, OpOH3a) U UX PUMEHEHUE B ObITY U IPOMBIILIEHHOCTH. *

[lenoynble MeTamibl: MoJoKeHUE B Ilepuogmyeckoid cHUCTEME XHUMHUYECKHX
anemeHnToB JI. WM. MenneneeBa; crtpoeHue aromoB.  HaxoxzaeHue B mOpupone.
dusnueckre W XMMHYECKHE CBOMCTBAa (Ha mpumepe Hatpusi v Kanusg). OKCUIBI U
TUAPOKCUBI HATpHS U Kaiud. [I[puMeHeHre EeI04YHbIX METAIIIOB U UX COCTMHEHUM.

[IlenoyHO3€MENbHBIE ~ METAJUIBl ~ MarHud U KaJblUM: MOJI0KEHUE
B Ilepuonnueckor cucreme xumudeckux 3iaeMeHToB Jl. M. MenaeneeBa; ctpoeHue ux
aTOMOB; HaxoxJeHue B mpupoje. dusnueckue M XUMHUYECKHUE CBONCTBA MarHusi u
Kayblusl. BaxkHelme coeuHeHus] Kanblus (OKCUI, TUAPOKCHUA, coin). *JKECTKOCTh
BO/JIbI ¥ CIIOCOOBI €€ yCTpaHeHus. *

AmomyHMN: nonokeHue B l[leproanyueckon cucreMe XMMHUYECKHX JJIEMEHTOB
J. U. Menneneesa; CTpOEHHME aTOMa; HaxOXJAEHUE B Ipupone. dDusznueckue u
XUMHYECKHE CBOMCTBA amOMHUHHSI. AMQOTEpHBIE CBOWCTBA OKCHIA M THUIPOKCHIA
ATIOMHUHUSL.

XKenezo: mnonoxenne B Ilepuoguyeckoil cUCTEME XHUMHYECKHUX 3JIEMEHTOB
J. N. MenaeneeBa; CTpOEHHME aToOMa; HaxoXJAeHUE B mpupone. Ddusznueckue Hu
XUMUYECKHE CBOMCTBA eJe3a (B3auMOCHCTBUE C METAJNIaMU, KUCJIOTAMH U COJISIMH).
Oxcunpl, tuapokcuasl u conu kenesa(ll) u sxemesa(Ill): cocraB, cBoiicTBa u
*nonyuyenue.*

XUMUYECKUI KCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMu METaUIOB U CILIABOB,
X (PM3UIECKUMH CBONCTBAMH; U3YICHHUE PE3YIHTATOB KOPPO3HH METALUIOB (BO3MOYKHO
HCIIOJB30BaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEHN B3aMMOJICUCTBUS OKCUIA KaIbIUs U
HaTpusg C BOJOW (BO3MOXKHO MKCIOJIb30BAaHHE BHJICOMATEPHUANIOB); HCCIEIOBAHUE
CBOMCTB KECTKOM BOJbI; Mpollecca TOPEHHsS Kejie3a B KHUCIOpoAe (BO3MOXKHO
HCTIOJB30BaHKE BUACOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX pEaKIUi Ha
WOHBI (MarHusi, Kajiblus, amtoMmuHus, nuHka, xenesa(ll) u sxeneza(lll), menu(Il));
HaOJII0JICHUE U OTTMCAHUE MTPOIIECCOB OKpAIIMBAHUS IJIAMEHU MOHAMU HATPUs, Kaaus 1
KaJIbLIMs (BO3MOYKHO HMCIOJIb30BAHME BHJIEOMATEPHAIIOB); UCCIEIOBAaHUE aM(POTEPHBIX
CBOWCTB THAPOKCHA ATIOMUHUS U THAPOKCUIA IMHKA; PEIICHHE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelme MeTaJlibl U UX COCTUHEHUS».

XuUMUS 1 OKpy>Karolllas cpeia
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*HoBble MaTepuasibl U TEXHOJIOTHH. BemiecTBa U marepuanbl B MOBCEIHEBHOMN
KU3HU YEIOBEKa. XHUMHUS M 3[0pOBbE. be3omacHOe HCIONb30BAHUE BEIIECTB H
XUMUYECKUX peakiuid B ObiTy. IlepBas mnomomp MpU  XUMHYECKHUX OXKOTax
1 oTpaBiieHUsIX. OCHOBBI SKOJIOTUYECKON TPaMOTHOCTH. *

*XHUMHUECKOE 3arpsi3HEHHUE OKpYyXaroled cpenapl (mpeneiabHas IomycThUMas
koHueHTpanus Bemects — [1JIK). Ponb xumuu B penieHnn 3K0I0ru4eckux mpooiem. ™

*[IpupoHble HCTOYHUKH YIJIEBOJOPOJOB (Yroyib, MPUPOJHBIN Ta3, HedTh),
MIPOIYKTHI MIX TTepepabOTKU, UX POJIb B OBITY U MTPOMBIIICHHOCTH. *

XUMHUYECKUN AKCIEPUMEHT: M3y4YeHHE OO0pa3lloB MaTepualioB (CTEKJIO, CIUIaBbI
METAJIJIOB, TOJIMMEPHBIC MaTepHabl).*

MexnpeaMeTHbIE CBA3U

Peasmzannss MeXIpPEeOMETHBIX CBA3€d INPU HM3YYEHMHM XUMHM B 9 Kiacce
OCYILECTBIISIETCSl YEPEe3 HCIIOJb30BAHMWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHUH,
TaK U IOHATHUM, SBJIIOIIUXCA CUCTEMHBIMH I OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOT'O ILIUKJIA.

OO1ue ecTecTBEHHO-HAy4yHblE IIOHATHA: Hay4YHBIA (akT, THUIOTE3a, 3aKOH,
Teopusi, aHAJIU3, CUHTE3, KJIacCU(UKALINSL, IEPUOJUIHOCTh, HAOIIOACHHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIN 3 (EKT, TEXHOJIOTrus,
MaTEepHUAIIBI.

@usuka: MaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIBI,
PaIOAaKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUNM 3apsl, IPOBOJHMKH, IOITYIPOBOJHUKH,
IUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00HEM, arperaTHOE COCTOSIHHIE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpPHUCTAJUIMYECKas pELIETKA, CIUIaBbl, (U3ndyeckue
BEJINYMHBI, EIUHULBI W3MEPEHUsl, KOCMUYECKOE IPOCTPAHCTBO, IUJIAHETHI, 3BE3[BI,
Counnre.

buonorust: ¢orocunTes, AbixaHue, Ouocdepa, HSKOCUCTEMA, MHUHEPAJIbHBIE
y10OpeHus, MUKPOJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAJbl, TOPHBIE MOPOJbI, IMOJE3HbIE
HCKOIIaeMBbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O [TIPEJIMETA
«X1UMHA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHIMA

B menom pesynbraTel ocBoeHHs oOydaromumucs c¢ 3IIP ydeOHoro mpemmera
«XuMHS» JOJDKHBI COBMANaTh C pe3yjbTaTaMu  paboueld MporpaMMbl OCHOBHOTO
oO1mrero oopazoBanusi. Hanbosee 3Ha4NMBIMU SIBISIOTCS:

JIMHHOCTHBIE PE3VJIbTATDI:

JIn4HOCTHBIC PE3YJIbTAThI OCBOCHU IIpOorpaMmal OCHOBHOTI'O O6HICF (&)
O6pa3OBaHI/IH JOCTHUI'alOTCsI B XOAC O6y‘-ICHI/IH XUMHHN B CIOHUHCTBC y‘l€6HOI>'I u
BOCIIHUTATEIIbHON ACATCIIBHOCTH B COOTBCTCTBHHM C TpadUIIMOHHBIMU pOCCHP'ICKHMH
COOUOKYJIbTYPHBIMHU KW JYXOBHO-HPABCTBCHHBIMHM  HCHHOCTAMH, [MPHUHATEIMH B

O6H.[€CTB€ npaBujiIaMM MW HOpPMaMM IIOBCACHUS H CHOCO6CTBYIOT nmponeccam
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CaMOTIO3HAHUS, CAMOPA3BUTHS U COITMATU3AIUN O0YyHArOIITUXCSI.

JIMaHOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTD oOyyJaronmxcs
PYKOBOJICTBOBATHCSI CUCTEMOM IMO3UTUBHBIX IIEHHOCTHBIX OPHEHTAIMI M pacHIMpeHue
OTbITa JACSATEIBHOCTU HA €€ OCHOBE, B TOM YKCJIC B YACTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY H
HAyYHOMY HACJICIWI0, TIOHWMAaHHWsS 3HAYCHUS XUMHYECKOW HAyKu B IKU3HU
COBPEMEHHOT0 O00IIecTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HH(pOpManuen o
MEPEAOBBIX JIOCTHKEHUSX M OTKPBITUAX MHPOBOM M OTCYCCTBEHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) TpaXIaHCKOTO BOCITUTAHHUS

MPEACTABICHUSI O CONHMAJBHBIX HOPMax W TMPAaBWIAX MEKINIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-UCCIEIOBATENbCKOM, TBOPUECKOM M JIPYTUX BUJAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NIEATENbHOCTH MPH BBITIOJHEHUU y4E€OHBIX,
MO3HABATENIbHBIX  3a/1a4y, BBIMOJHEHUU XHUMUYECKHX OJKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMAHHIO M B3aMMOIIOMOIIM B TIpoliecce
ATOM y4eOHOU JesATEeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEACHHE M IMOCTYIKU
CBOUX TOBAapHUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCIIEICTBUI MOCTYNKOB;

3) LIEHHOCTH HAYYHOT'O TTO3HAHUS:

MHPOBO33PEHUYECKUX TMPEJCTABICHUN O BEIIECTBE W XWMHUYECKOW pEeaKIuw,
COOTBETCTBYIOINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONMIUX OCHOBY
JUTSI TIOHMMAaHWsI CYITHOCTH HAy4YHOW KapTHHBI MHpA, MPEICTABICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBS3SIX YeJIOBEKA C MPUPOTHOMN CPEoi, o
POJIM XMMUU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEIBHBIX MOTHBOB, HAIPABIICHHBIX HAa IOJTYYCHHE HOBBIX 3HAHUHU T10
XUMUH, HEOOXOIUMBIX JIJIs1 OOBSICHEHUS HAOJII0JaeMbIX MTPOIIECCOB U SBJICHHI;

MO03HABATEIbHON, WH()OPMAIIMOHHOW M YHTATEIbCKOW KYJBTYpPhl, B TOM YHCJC
HABBIKOB CAMOCTOSATENILHON pa0dOThI ¢ Y4EOHBIMH TEKCTaMM, CIIPABOYHOM JIUTEPATYPOI,
JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMH WH(DOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeca K OOYYeHWI0O U TIO3HAHWIO, JIF0O003HATEILHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K caM000pa30BaHUI0, MIPOEKTHOW U MCCIIEA0BATEIBCKOM JEATEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 00YUCHUS B JaTbHEHIIICM;

4) popmupoBaHUS KyIbTYPHI 3T0POBB:

OCO3HAHMS IEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 370POBBIM 00pa3 KW3HH, OCO3HAHMS TIOCIEACTBUN U HETIPUATHS BPEIHBIX
MPUBBIUCK  (YMOTPEOJICHUS aIKOTOJS, HAPKOTUKOB, KYypeHHWs), HEO0OXOIUMOCTH
coOmIoIeHrsT TTpaBUi 0€30TaCHOCTH TPU OOpAIICHUH ¢ XUMUYECKUMH BEIIECTBAMH B
OBITY U peaTbHOM KU3HU;

5) TpyZ10BOTO BOCTIUTAHMUS:

MHTEpeca K MPaKTUYECKOMY H3Yy4eHHIO Tpodeccuil u Tpyna pa3iInyHOro poja,
yBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATEIBHOCTHU, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUHM MO0 XMMHUH, OCO3HAHHOTO BHIOOpA WHAWBHUIYATBHON
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TPACKTOPUHU MPOJOIDKEHUS O00pa3oBaHMs € YUYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTM K XUMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHOM
npo(hecCHOHAIBHON AESITENTbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCThH
aJIalTHPOBAThCA B MpOo(heccroHaIbHOM cpee;

6) KOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTMYECKHU LI€JIECO00OPA3HOT0 OTHOUIEHMS K NMPUPOAE KaK UCTOYHHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYyIIeCTBOBaHUS, IOHUMaHUs LIEHHOCTHU 3/10pPOBOT0 U OE€30M1acCHOTO
oOpa3a HW3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 370POBBIO, OCO3HAHHWS IIEHHOCTH COOIOJICHHUSA MpaBuUi 0E30MacHOTO
MOBE/ICHUA MpU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIIUAX, YTPOKAIOIINX 37J0POBBIO
U KM3HHU JTI0JICH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHUS, MOJlydaeMble MPH HW3YYCHUU XUMUH, IS
pelIeHns 3a/1a4, CBA3aHHBIX C OKPYKaIOIIEeW MPUPOJHON CPEIOM, MOBBIIICHHS YPOBHS
HKOJIOTMYECKON KYJbTYphl, OCO3HaHUS TJOOAJIbHOIO XapakTepa HKOJIOIMYECKUX
npo0JieM U MyTel X peleHus: HOCPEICTBOM METOJ0B XUMUM;

HKOJIOTMYECKOTO MBIIIICHHS, YMEHUSI PYKOBOACTBOBATHCA UM B IIO3HABATENIbHOI,
KOMMYHHMKATUBHOW U COLIMATIbHON MTPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeramnpeaMeTHBIC PE3yJIbTaThl OCBOCHUS 00pa30BaTEbHONW TPOTPaMMBI IO
XUMHH OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU IMO3HABATEIILHBIMH JICHCTBUSMH, B TOM
quce:

1) 6a30BbIe JOTHYECKHUE ACHCTBHS:

BBISIBJISITH IPUYUHBI M CJICICTBHUS MPOCTHIX XUMHUECKUX SBJIICHUM;

OCYILIECTBIIATh CPaBHEHHE, KJIACCU(PUKAIIUIO XUMHUYECKHUX BEIIECTB 110 3aJJaHHBIM
OCHOBAHHUSIM M KPUTEPHUSM I YKa3aHHBIX JOTUUECKUX OTEepPaIIHil;

CTPOUTh  JIOTHYECKOE CYXKIEHHWE TIOCJIe  MPEABAPUTCIBHOTO  aHau3a,
BKJTFOYATOITIEE YCTAHOBJICHNE TPUYUHHO-CIICICTBEHHBIX CBS3CH

CO3/1aBaTh, MPUMEHSITH W MTPEOOPA30BHIBATh 3HAKA M CHMBOJIBI, MOJIETH U CXEMBI
JUTSI pelieHusT y9eOHbIX 1 TT03HABATEIBHBIX 331249 C TIOMOIIBIO TTe1arora;

MPOTHO3UPOBATh BO3MOXXKHOE PAa3BUTHE XHMHYECKHUX IMPOIECCOB W  HX
ITOCJICACTBHS;

2) 0a30BBIC UCCIIEOBATEIBCKIE JEHCTBUS:

C MOMOIIBIO TIeIarora MPOBOAUTh XUMHUYCCKHUH OIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUISl yCTAHOBJIEHUSI OCOOCHHOCTEW 00bEeKTa U3yUCHUS, TPUUNHHO-CIICACTBEHHBIX CBI3CH
1 3aBUCUMOCTEH 00BEKTOB MEKYy COOOM;

C TIOMOIIBIO TIEJarora WJIM CaMOCTOSTEIbHO (OpMyIHpoBaTh OOOOIICHHS U
BBIBO/IBI IO pe3yJIbTaTaM IIPOBEACHHOIO HAOIOICHUS, OTIBITA;

3) pabota ¢ undopmaiueii:

BBISBIIATH JNePUITUTEI MHPOPMAINH, TAHHBIX, HEOOXOIUMBIX IJIs PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

npeoOpa3oBbIBaTh WH(GOPMAITUIO U3 OJHOTO BHA B APYroi (TaOJIUIy B TEKCT
¥ 1p.);

MCKaTh WX OTOMpaTh MHGOPMAIMIO WM JAaHHBIC W3 MCTOYHHUKOB C y4ETOM
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HpCI[J'IO)KGHHOﬁ y‘-I@6H0ﬁ 3a1a491 U 3aIaHHBIX KPUTCPUCB.

OBnajieHue yHUBEpCaIbHBIMU YUYEOHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU:

OpPraHMU30BbIBATh YUEOHOE B3aMMOJAEHUCTBUE B Ipynie (ONpeaeniars oOUIue ey,
pacnpeensaTh pojiu, JOroBapuBaThCs APYT € APYTOM U T. 11.).

C IIOMOLIBIO IIE€Jarora WIA CaMOCTOSITEIbHO COCTaBIIATh YCTHBIE U NHCbMEHHbIC
TEKCThl C MCIOJIb30BAHUEM HWJUIFOCTPATUBHBIX MAaTEPUANIOB Ul BBICTYIUICHUS IEpeN
ayIUTOPHUEH;

OpPraHM30BBIBATH Y4YEOHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKAaMU; pabOTaTh MHAMBUAYAJIbHO W B TPYMIE: HAXOAUTH 00Ilee
pelieHre W paspemarh KOH(MIUKTHI HAa OCHOBE COTJIACOBAaHWS TO3WIMA W ydera
MHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHHE;

OLICHUBATh KAYECTBO CBOETO BKJIaAa B OOLIMI MPOAYKT, IPUHUMATH U Pa3ieisiTh
OTBETCTBEHHOCTD U IIPOSIBIIATH TOTOBHOCTD K IPEJIOCTABICHUIO OTYETA NIEPE IPYIIIION.

OBnazieHne YHUBEPCAIbHBIMU YUEOHBIMH PETYJISITUBHBIMU AEUCTBUSIMMU:

oOHapyxuBaTh U (OPMYIHpPOBaTh Yy4eOHYIO MpoOIeMy, ONpPENEIsITh LEib
yueOHOM! AeSITeNbHOCTH;

BJIAJICTh OCHOBAMU CAaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATUA PELICHUH W
OCYIIECTBIIEHUS] OCO3HAHHOT'O BbIOOpA B Y4EOHOH U 1M03HABATEIbHON AESTEIbHOCTH;

COOTHOCHUTBH CBOM JACHCTBHS C IUIAHUPYEMBIMHM PE3yJIbTATAMHU, OCYIIECTBIATH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE AOCTHKEHHUS pe3yJbTard, ONPEACIAThH
CIOCOOBI ICCTBUI B paMKax MPEUIOAKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBAThH
CBOM JICCTBUSL B COOTBETCTBUM C U3MEHSIIOLICHCS CUTyallue;

JaBaTh AICKBATHYIO OLEHKY CUTYalluu U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;

MPEIBUIIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPHU PEUICHUH Y4eOHOI
3a/1a4y;

NOHMMATh MPHUYMHBI, 110 KOTOPHIM HE ObUI JOCTUTHYT TpeOyemblii pe3ynbTaT
JESTeIbHOCTH, OIpPEAENsATh IO3UTUBHBIE W3MEHEHHS M HallpaBlICHUs, TpeOyrolue
nanbHeuIe padoThl;

OCO3HAaHHO OTHOCUTBCS K APYrOMY Y€JIOBEKY, €I0 MHEHHIO.

INPEAMETHDBIE PE3VYJIBTATEI

B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTENbHOIO COACPIKAHUS,
YCTaHOBJIEHHOI'O JaHHOW paboueil MporpaMMoM, BbIAEISIOT: HAyYHbIE 3HAHUS, YMEHUS
U CHocoObl AeMcTBUM, cnenupuueckue sl Y4eOHOro mnpeaMera «XHUMHS», BUAbI
JESTEIbHOCTH T10 MOJIyYE€HHI0 HOBOT'O 3HAHUS, €r0 HHTEPIPETALH, IPeoOpa30BaHUI0 U
INPUMEHEHHUIO B Pa3JIMYHbIX YU€OHBIX U HOBBIX CUTYalUsIX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHUM IIPUPOJBI,
MOHMMAaHWE OOBEKTUBHOM 3HAUYMMOCTH OCHOB XHMHUYECKONW HAayKd Kak o00JacTu
COBPEMEHHOTO ECTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTyphl M MPAKTHUECKOMN
NEeSATENbHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOIO OOIIECTBa; MOHMMAHHUE MeECTa
XUMHH CPEJIA IPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHHE OCHOBAaMH IOHATUMHOTO amnapara U CUMBOJAYECKOTO S3bIKA XUMHH
JUTSL COCTaBJIEHUs (POPMYJI HEOPTaHMYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEAKIIUI
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(c omopoil Ha anropuT™M Y4eOHBIX JAEWCTBUI); BIIAJIECHUE OCHOBAMU XHMHUYECKOM
HomeHkIatypbl (IUPAC u TpuBHalibHOW) MU YMEHHE HUCIIOJIb30BaTh €€ I pelIeHUs
yue0OHO-II03HABATENIbHBIX 33J]a4 C MOMOIIBI0 YUUTENS; YMEHUE HCIOJIb30BaTh MOJEIU
Uil OOBSACHEHUS CTPOCHUS aTOMOB U MOJIEKYJ IO alNrOpUTMy C ONOpPOM Ha
OIIPENICIICHNUS,;

IIPEACTABIICHUE O CUCTEME XMMUYECKUX 3HAHUW U YMEHUE C NOMOILBIO YUUTEIS
IIPUMEHATh CUCTEMY XHMHMYECKUX 3HAHUM I YCTAHOBIICHHS B3aWMOCBS3EH MEXIY
M3YYEHHBIM MAaTE€pUajoOM W MpU TMOJYYEHHHM HOBBIX 3HAaHMM, a TaKXe B Ipolecce
BBITIOTHEHHUs] Y4YeOHBIX 3aJaHuii M mpu padoTe ¢ HUCTOYHUKAMH XHUMHUYECKOMN
nH(pOpMauu, KOTOpas BKIIOYAET:

BAKHEUIIME XUMUYECKHE TOHATHS: XUMUYECKHH 3JIEMEHT, aTOM, MOJEKYyIa,
BEILIECTBO, IMPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJIHAs W HEOAHOPOJHAS CMECH,
OTHOCHUTENBHBIE aTOMHAs W MOJIEKYJSIPHAsT MAacChl, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MOJSIpHbIA O0O0OBEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb (CpenHss),
XUMUYECKAsl pEeaKlus, pPEaKkUUd COCAUHEHUS, PEaKUUH pas3JIoKEHUs, pPeaKkUuu
3aMEIIEHUs], peakliMl OOMeHa, TeIIoBOM 3 (EKT peaklnuu, 7K30- U IHAOTEPMUUYECKUE
peakuuu, pacTBOpP, MaccoBas J0JII XMMUYECKOIO AJIEMEHTa B COCIMHEHUH, MaccoBas
JI0JIs1 ¥ IIPOLICHTHAsI KOHILIEHTpALKsl BELIECTBA B PACTBOPE, SAPO aTOMA, dJIEKTPUUECKAN
CJIOM aroma, aTOMHas OpOuTallb, paJuyc aTOMa, BaJEHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMUYECKasl CBS3b, AIEKTPOOTPULATEIBHOCTD, MOJIAPHAs U HEMOJSpHas KOBaJEHTHas
CBA3b, MOHHAs CBS3b, METAJUIMYECKAsl CBS3b, KPUCTAIMYECKAs peElIeTKa (aToMHas,
WOHHAs, METaJuIMYecKasi, MOJIEKYJspHas), MOH, KaTHOH, AHHWOH, JJIEKTPOJUT U HE
ANEKTPOJUT,  AJIEKTPOJIUTHYECKAs JUCCOLMALMsA, pEaKUUM HOHHOro OoOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE  PEAaKLUMH, OKUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJIEHUE W BOCCTAHOBJICHUE, 3JIEKTPOJIN3, XUMHYECKOE PABHOBECHE, OOpaTUMBbIE U
HeoOpaTHMbIE PEaKIMM, CKOPOCTh XUMHUYECKOW peakluu, KaTaau3arop, NpeaesbHO
nomyctuMmas konteHtpanus ([11K), koppo3us MeTanioB, CIJIaBhl;

OCHOBOIIOJIATAOIINE 3aKOHBI XMMUU: 3aKOH COXpaHEHMs Macchl, llepuoanyecknii
3akoH /. 1. MenaeneeBa, 3aK0H IOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo;

TEOPHUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpUs, TEOPUS IIIEKTPOIUTHUYECKOU
JUCCOLMAIINY, & TAaK)K€ IPEICTABICHHUS O HAYYHBIX METOJax MO3HaHUSA, B TOM 4YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIaX HCCIIEIOBAHUS BEILECTB U MU3YUYEHUS
XMMHUYECKUX PEAKIUN;

IIPEACTABIICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX JIEMEHTOB
(pammyc aroMma, 3JIEKTPOOTPULIATEBHOCTh), MPOCTBIX M CIOXHBIX BEIIECTB OT
MOJIOKEHUST 3JeMeHTOB B [lepunonnueckoil cucreme (B MallbIX NEPHOJAX U TJIABHBIX
MOATPYIIAX) U 3JEKTPOHHOI'O CTPOEHUSI aTOMa; YMEHUE OOBACHSITH CBA3b IMOJIOKEHUS
anemeHTa B llepuoauyeckoil cucTeMe € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sjpa, OOIIee YHUCIO DJIEKTPOHOB),
pacupeneNieHueM 3JEKTPOHOB IO SHEPreTHUYECKHM YPOBHSM aTOMOB MEPBBIX TpPEX
NEPUOOB, KaJus U KaJbLUs; KIACCUPHUIMPOBATh XUMUUYECKHE JIEMEHTHI C ONOPON Ha
ornpeaeneHus: PU3NYECKOro cMbiciia HU(GPOBBIX JaHHBIX EPUOINYECKON TaOJINLIbI;

yMEHHE KJIacCU(UUUPOBATh XUMUYECKHE 3JIEMEHThI, HEOPIraHUYECKUE BELIECTBA
U XMMHYECKUE PEAKLIMU C ONOPOM Ha CXEMBI; ONPEIEIATh BAJCHTHOCTb U CTEIICHb
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OKMCJICHUSI XUMHYECKUX AJIEMEHTOB, BUJI XMMHUUYECKON CBA3U M TUI KPUCTAIINYECKOU
CTPYKTYPBI B COCIMHCHUSX, 3apsi] MOHA, XapaKTep CPebl B BOJHBIX PAaCTBOPaX BEILIECTB
(KUCIIOT, OCHOBaHMi), OKHUCIHUTEIb M BOCCTAHOBUTEIb IO QITOPUTMYy YUYEOHBIX
JICUCTBUU;

yMEHHE XapaKTepU30BaTh C OIMOPOM Ha cXeMy (PHU3HYECKHE U XUMHYCCKHE
CBOMCTBA IIPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOJIOPO/I, TpaduT, aamas, KpEMHHM, a30T,
dbochop, cepa, xiop, HATpUi, Kaaud, MarHui, KaJdblIMM, aTIOMUHUN, KEJIe30) H
CJI0’KHBIX BEIIIECTB, B TOM YHCJI€ MX BOJHBIX PACTBOPOB (BOJIa, aMMHAaK, XJIOPOBOOPO/I,
CEpPOBOIOPO, OKCUJBI U TUAPOKCUIbI MeTaiioB I - ITA rpynmn, amomunus, meau (1),
uuHka, xene3a (II u III), okcuast yraepona (II u IV), kpemuus (IV), azora u gpocdopa
(III m V), ceper (IV u VI), ceprmcras, cepHas, a3oTucras, a3zoTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBATH C OMOPOM Ha TJIaH U KIIFOYEBbIE
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU
OT UX COCTaBa M CTPOEHUS II0CJI€ IPEIBAPUTEIBHOIO aHajau3a MOJi PYKOBOJICTBOM
reaarora, IMPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HUX CBOWCTB, BO3MOXHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAILCHUN B PA3JIUUYHBIX YCIIOBUSX, BIMSHHUE BEIICCTB U
XUMHUYECKUX MPOIECCOB HA OPTaHU3M YEJI0BEKa U OKPY’KAIOIIYIO IPUPOAHYIO CpENly;

YMEHHE COCTaBJISATH MO o0O0pasly, CXeMe, aJIropuTMy Yy4eOHBIX IeHCTBUIN
MOJICKYJISIPHBIE 1 HIOHHBIC YPAaBHEHUS PEAKIIUM (B TOM YHUCJIE peaKIuii HOHHOT0 oOMeHa
U OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI), HWIIIOCTPUPYIOIIUX XHUMHUYECKUE
CBOMCTBA W3YYCHHBIX KJIACCOB / TPYINIl HEOPTraHMYECKHX BEIIECTB, a TaKkKe
MOATBEPKIAOIINX T€HETUUECKYI0 B3aUMOCBSI3b MEXKIY HUMU;

YMEHHE BBIYUCIATh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O U MOJSIPHYIO MAaccChl
BEIIIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MACCOBYIO JOJIO
BEIIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA W €0 MacCy, 00BhEM Ta30B ¢ OMOpPOH Ha
ob1mue GopMyJsIbl; yMEHHE MTPOBOAUTE PACUETHI 0 YPABHCHHUAM XUMUUYECKUX PEAKIINHA U
HaXOJUTh KOJIMUYECTBO BEIIECTBA, 00bEM U MACCy PEarcHTOB WUJIM MPOIYKTOB PEAKIIUU C
OTIOpOM Ha 00pa3ell, aJrOpUTM YUEOHBIX ICUCTBUI;

BJIaJICHHE OCHOBHBIMH METOJIaMH Hay4YHOTO IMO3HaHUs (HAOII0IeHe, U3MEPEHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUE) MPU H3YYCHUU BEIIECCTB M XHUMHUYECKHX SBICHHUM C
OTIOpOM Ha aJTrOpUTM YYEOHBIX IEHUCTBUH; yMEHHE C(OPMYJIHPOBATH MPOOIEMYy H
MPEUIOKATh ITyTH €€ PEIICHUS C IIOMOIIBIO IIearora;, 3HaHHE OCHOB Oe30IMacHOM
paboThl ¢ XHUMHYECKUMH BEIIECTBAMHU, XUMHUUYECKOM MOCYI0H U Ja00paTOpHBIM
000pyIOBaHUEM,;

HaJIMYue MPAKTUYECKUX HABBIKOB IJIAHUPOBAHMS M OCYIIECTBICHUS CIEAYIOITUX
XUMUUYECKUX HKCIEPUMEHTOB MOJI PYKOBOJCTBOM YYHUTENS C OOCYXJCHUEM IIaHa
PabOThI UJIK COCTABIICHUEM TaOJIHIIBI:

M3YyUYCHHE U onucaHue PU3NUEeCKuX CBONCTB BEIIECTB;

03HAKOMJICHUE C PU3HUESCKUMHU ¥ XUMHUECKUMHU SIBJICHUSMU;

OTIBITHI, MJUTFOCTPUPYIOIIUE TPU3HAKY MPOTEKAHUS XUMHUUYECKUX PEaKIIUi;

M3yUYeHHE CTIOCOO0B pa3/IelICHUs] CMECeH;

MOJYy4YEHUE KHUCIIOPOJda U U3yUYEHHUE €T0 CBOMCTB;

MOJy4YEHUE BOJAOPOJIa U U3YUECHUE €TO CBOMCTB;

MOJYYEHUE YIJIEKUCIIOTO ra3a u U3y4eHUe €ro CBOMCTB;
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NOJy4YE€HUE aMMHAaKa U U3y4eHHE €ro CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEICHHON MacCOBOM JOJ€Hl pacTBOPEHHOTrO
BELIECTBA,

UCCIIEIOBAaHUE M OIKUCAHUE CBONCTB HEOPraHMYECKUX BELIECTB PA3IUYHBIX
KJIACCOB;

IPUMEHEHUE HWHAMKATOpPOB (JIakMyca, METWIOpaHka W (eHondTanenHa) s
OTIpe/IeNICHUs XapaKTepa Cpesibl B paCTBOPAX KUCIIOT U LIEJIOUEH;

M3YYCHHE B3aMMOJCHCTBHS KHCIOT C MeTalylaMH, OKCHIAMH METaJlIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHHSIMH, COJISIMU;

MOJTy4YeHHEe HEPACTBOPHUMBIX OCHOBAHUH;

BBITECHEHHE OJIHOTO METaJuIa APYTUM U3 PacTBOpa COJIH;

uccienoBaHne aM(pOTEpHBIX CBOMCTB THAPOKCUIOB aTIOMUHUS U IIMHKA,

peleHrne AKCIEePUMEHTaIbHBIX 3amad 1o TemMe «OCHOBHBIE — KJIacChI
HEOPraHUYECKUX COCIUHEHUI;

pelIeHHe HSKCHEPUMEHTANbHBIX 3aJad 1[0 TeMe  «OJEeKTPOIUTHYECKas
JTUCCOLIUALUS;

pellleHre SKCIEPUMEHTAIbHBIX 3aJau Mo TeMe «BakHellne HeMeTaulbl U UX
COECTUHEHUS;

pellleHrEe SKCIEPUMEHTAIBHBIX 3a7au 1Mo TeMme «BaxHelme MeTamabl U UX
COCTUHEHUS;

XUMHUYECKHUE IKCTIEPUMEHTBI, HJUTFOCTPUPYIOIIUE MTPU3HAKY MPOTEKAHUS PEaKIuit
MOHHOI'0 OOMEHA;

KaueCTBEHHBIC PEAKIMH Ha MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaX HOHBI:
XJopua-, Opomua-, womua-, cyiabdar-, Qocdar-, kapOboHaT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHU/I-MOHBI, KATHOHBl aMMOHUS, MarHusl, KajJbIlHs, allOMHHHUA, keje3a (2+) u
xenesa (3+), meau (2+), HMHKA;

YMEHHME TPEACTaBIATh pPE3yJIbTaTbl JIKCIEPUMEHTa B (opMe BBHIBOJIOB,
JI0Ka3aTeNIbCTB, Tpa()MKOB U TaOJIUI] U BBISBISATH SMIIMPUUECKUE 3aKOHOMEPHOCTH;

BJIa/ICHUE MpaBUiiaMu 0€301acHOro oOpallleHusl C BEIECTBAMH, UCIIOJIb3YEMbIMU
B IIOBCEJIHEBHOM JKM3HM, a TaKKe IPaBWJIaMU IIOBEJIEHUS B LEIAX cOepeKeHus
3I0POBbSl M OKpY)KAIOIIEW NPUPOJHOW Cpeibl; MOHMMaHUE BpeAa (OMacHOCTH)
BO3/JICHCTBUSl HA JKUBBIE OPraHU3MBI OINpPEACIECHHBIX BEIIECTB, a TaKXKe CIOco00B
YMEHBIICHUS U TPEJOTBPAIICHUS WX BPEAHOTO BO3ICHCTBHS; MOHUMAHUE 3HAYCHUS
KHUPOB, OCIIKOB, YIJIEBOAOB I OpraHN3Ma YeJIOBEKa;

BJIQJICHHE OCHOBAMH XHWMHYECKOM TpPaMOTHOCTH, BKJIIOYAIOIMIEH yMEHHE
MPAaBIWJIBHO UCIOJb30BaTh HW3YYCHHBIE BEIIECTBA M MaTepuansl (B TOM YHCIE,
MUHEpPAIbHBIE YAOOPEHUS, METaUIbl M CIUIaBbI, MPOAYKTH MEpPepadOTKH MPUPOTHBIX
MCTOYHHUKOB YTJEBOJAOPOAOB (YIJiA, NMPUPOJHOTO rasza, HepTH) B OBITY, CEIHCKOM
XO3sIiCTBE, Ha MPOW3BOJCTBE; YMEHHE MPHUBOAUTH MPHUMEPHI  MPABHIBHOTO
MCIIOJIb30BaHMs N3YUYEHHBIX BEIIECTB U MAaTEPHUAJIOB,;

YMEHHME YCTaHABJIMBAaTh CBS3M MEX]y PEaJbHO HAOIIOJAaeMbIMU XUMHUYECKHUMHU
ABJICHUSIMU M TPOLIECCAMU, HPOUCXOASIIMMU B MaKpo- M MHKPOMHUPE, OOBSACHATH
IPUYMHBI MHOrooOpa3usi BEIECTB; YMEHHME WHTEIPUPOBATh XUMHUYECKHUE 3HAHUS CO
3HAHUSAMHU JPYTUX YYEOHBIX MIPEIMETOB C IIOMOIIBIO MIEArora;
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npejacTaBieHne o cdepax mnpodeccHOoHANBbHON AESTENbHOCTU, CBSI3aHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHKECHHSX
XUMUYECKOM HayKHd; HaJu4he OmnbiTa paboThl C pa3IMYHBIMU HCTOYHHKAMU
uHopManuu MO XUMHUHU (HAYYHO-TIOMYJISIpHAST JIMTEpATypa, CIOBApH, CIPABOYHUKH,
MHTEPHET-PECypchl) C OMNOpPOMl Ha ajropuTM: yMEHHE OOBEKTUBHO OIICHUBATH
uH(}OpMAIUIO 0 BEIIECTBAX, UX MPEBPAIICHUSIX U TPAKTUIECKOM TPUMEHEHUH.

TpeboBanust K TpeIMETHBIM pe3yJbTaTaM OCBOCHHSA Y4YEOHOTO TpeaMmeTa
«XuMus», pacrpeesIeHHbIe M0 rojlaM 00y4YeHus

Pesynpratel mo romam (GOpMyNHPYIOTCS 1O NPUHIUIY JOO0ABICHHUS HOBBIX
pe3yJbTaTOB OT roja K rojay, YK€ Ha3BaHHbIC B NPEABIAYIINX TOAax IMO3ULUH, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTBIBAIOTCS (pE3yabTaThl OYEPEIHOTO ro/ia
10 YMOJIYAaHHIO BKITFOUYAIOT PE3yIbTaThl MPEABITYIINX JIET).

8 KIIACC

pacKpbpIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IIOHATHWA: aToM, MOJIEKyJa,
XUMHYECKHH 3JIEMEHT, IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECH (OAHOPOIHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas M MOJEKYJsSIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCOBAsl 10JIsI XUMUYECKOTO DJIEMEHTa
B COCIUMHEHUH, MOJSIpHBIA O00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJb,
*3MEKTPOOTPULIATENIBHOCT®,  CTENEHb  OKUCIEHUS,  XUMHUYECKas  peakius,
KJIaccu(pUKaluus peakiuil: peakuud COEAUHEHUS, PEaKUUHU pas3JIoKEHUs, pPEaKLIUuu
3aMEIEeHUs, Peakui 0OMEHa, 9K30- U 3HJOTEPMUUECKHUE PEAKINK; *TeraoBor 3 PexT
peakuuu™®; a1po aToMa, 3JIEKTPOHHBIN €0 aToMa, aTOMHas OpOUTallb, paJuyC aToMa,
XUMUYECKasl CBA3b, MOJSIPHAS U HEMOJSIpHAs KOBAJCHTHAs CBS3b, MOHHAS CBS3b, HOH,
KaTHOH, aHUOH, PacTBOp, MaccoBas JA0Js BelllecTBa (MPOIEHTHAas KOHLEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. 1. 1) u
MPUMEHSTH 3TH MOHSTHS MPU ONUCAHUU BELIECTB U UX MPEBPALCHUI;

MCIIONIb30BaTh XMMUYECKYI0 CHMBOJHUKY [JISl COCTaBJICHHS (HOPMYN BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUH XUMUYECKUX PEAKIIHiL, 3JIEKTPOHHOTO OajaHca;

ONpENENATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUAX; CTEIIEHb
OKHUCJIEHUSI 3JIEMEHTOB B OMHApHBIX COEJAMHEHUSIX C ONOPOM Ha OMNpEAENICHHS, B TOM
YHUCII€ CTPYKTYPUPOBAHHBIE; IMPUHAJICKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
COEIMHEHUN 1O QopMysaM; BHJ XUMHUYECKOW CBSI3U (KOBaJCHTHAss M HWOHHAs) B
HEOPraHWYECKUX COCIMHEHMSIX;

UMETh MPEACTABICHUE O CHUCTEME XUMHUYECKHX 3HAHMM, YMETh C IIOMOIIBIO
YUHTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aMMOCBSI3H
MEX/1y U3yUYE€HHBIM MaTepUaJIOM U MU MOJyYEHUN HOBBIX 3HAHUH, a TAK)Ke IIpHU padboTe
C HCTOYHMKAaMHU XHUMHYecKoW wuHPopmanuu. OpHEHTHPOBATbCSI B TMOHATUAX MU
OIepUpOBaTH UMU Ha 0a30BOM YPOBHE, IPUMEHSTH MPU BHINOJIHEHUH YU€OHBIX 3aJaHUil
U PEIIECHUU PacUeTHBIX 3aJlay C OMOPOW Ha aNrOpUTM Y4YEOHBIX NEUCTBUN M3YyUEHHbIE
3aKOHBI M TEOPUU: 3aKOH COXpaHeHus macchl, llepnoanueckuit 3axon J1.1. Menneneena,
*3aKOH IIOCTOSIHCTBA COCTaBa®, 3akoH ABOraJpo; aTOMHO-MOJIEKYJISIpDHAs TEOPH.
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CootHoCcUTh 0003HAUEHHUs, KOTOpble uMeroTcss B Tabmuie «llepuonnyeckas cucrema
xumudeckux dnemMeHToB J[. M. MenneneeBa» C YUCIOBBIMH XapaKTEPUCTHUKAMHU
CTPOEHMsSI aTOMOB XUMHYECKHMX 3JEMEHTOB (COCTaB M 3apsj sapa, oOliee 4YHcio
AJIEKTPOHOB U PACIIPEAETICHUE UX MO AJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIUPOBATh XUMUYECKUE DJIEMEHTBl; HEOPraHMYECKHE BEUIECTBA,;
XUMHUYECKHE peakluu (10 YMCIy M COCTAaBy YUYacTBYIOIIMX B PEAKIMM BEIIECTB, I10
TEII0BOMY 3(PEeKTy, N0 U3MEHEHUIO CTEIEHU OKHUCICHHUS XUMHUYECKHUX 3JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHWMHUYECKUE CBOMCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXKIasi ONMMCAHWE MPUMEPAMU MOJIEKYJSIPHBIX YpPaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI C ONTOPON HA CXEMBI;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX COCTaBa U CTPOCHHS;
BO3MO’KHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPALIECHUN B PA3IMYHBIX YCIOBHUSAX MOCIIE
IPEIBAPUTENILHOTO OOCYKACHHUS C IIEAarorom;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJBSIPDHYIO MAacChl BEILECTB;
MacCOBYIO JOJK0 XUMHUYECKOTO 3JIEMEHTa MO0 (OopMyJie COEAMHEHHUS; MAaCCOBYIO JOJIIO
BEILIECTBA B PAacTBOPE; MPOBOAMUTH PACUETHl 110 YPABHEHHIO XMMHUYECKOM PEaKIUH C
OIOPOM HA aJNTrOpPUTM;

IIPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON JAESITEIBHOCTH — aHaIu3 H
CHUHTE3, CpaBHEHHE, OO0OOIIEeHWe, CHCTeMATH3aIlus, KIacCHU(pUKANWS, BBISIBICHUE
MPUYUHHO-CJIEJICTBEHHBIX CBSI3€M — Il M3YyYEHHsI CBOMCTB BEIIECTB M XMMUYECKHX
peaKklMii; €CTECTBEHHO-HAYYHbIE METOJbl IO3HAaHUS — HAOMIOICHUE, W3MEPEHHUE,
MOJEJIUPOBAHUE, SKCHEPUMEHT *(peanbHblii W MBICIEHHBIM)®* 1MOJ PYKOBOJICTBOM
nejarora,

CJIeI0BaTh NpPAaBWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYJOM W J1abopaTOpHBIM
o0Opy/IOBaHUEM, a TaKXKe IMpaBWiIaM OOpalleHHs C BELIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU I10 BBIMOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHHUIO U
COOMpaHMIO Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa M KHCIOpOJa), MPUTOTOBICHUIO
pPacTBOPOB € ONPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA; ILNIAHUPOBATH
Y IPOBOJAUTh XMMHUYECKHE SKCIIEPUMEHTHI [0 PACIO3HABAHUIO PACTBOPOB WIECIIOYEN U
KHUCJIOT C TIOMOIIbIO HMHJIMKATOPOB (JIakMyc, (eHoN(TanenH, METWIOpaHXK W [p.),
MOATBEP)KIAOIINX KaYeCTBEHHBIM COCTaB HEOPraHMYECKHX BEIIECTB (KaueCTBEHHbBIE
pEeaKlMK Ha UOHBI) MO PyKOBOACTBOM I1€/1arora.

9 KIIACC

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TMOHSATHUN: XUMHUYECKUN JJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTh, 3JIEKTPOOTPHUIIATEIILHOCTh, CTCTICHh OKHCJICHHS, XMMHYECKas PEaKIvs,
XUMUYECKasl CBA3b, *TeruioBoi 3P heKT peakiuu, MOoJb*, MOJSIpHBIH 00BEM, PacTBOP;
AIEKTPOIUTHI, HEIJIEKTPOIUTHI, AICKTPOIUTHICCKAS TUCCOIUAIUS, PEAKIIMA MOHHOTO
oOMeHa, KaTalu3aTtop, *XWMHUYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIe
peaknuu’™®, OKUCIUTEIIPHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCIUTETh, BOCCTAHOBUTEIb,
OKHCJICHUE W BOCCTAHOBJICHWE, aJUIOTpOINHs, amM(pOTEPHOCTh, XUMHUYECKas CBS3b
(KoBaJIcHTHasi, WOHHAs, METaJUIMYECKas), KpUCTAUIMYECKas pemérka, *Kopposus
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METAJJIOB, CIUIAaBbl; CKOPOCTb XWUMHYECKOW peakuuu™®, MpeAeabHO JOMyCTUMas
konuentpanus (ITJK) Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. 1. 1) u
IIPUMEHSATH ITH MOHSTHS IPU ONIMCAHUU BELIECTB U UX NPEBPALICHUM;

UCIIOJIb30BaTh 3HAKM W CUMBOJIBI NIl (PUKCALMU pPE3yJIbTaTOB HaOIIOJICHUH,
cocTaBieHUs] (OpMYJI BEUIECTB M YPABHEHMM XUMHUYECKHX DPEAKIUH, 3allCH JaHHBIX
ycnoBuill 3aaa4. Mcnonbs3zoBaTe 0003HaueHus1, umeronecs B Ilepuonnyeckoil cucreme
1 Tabiuile pacTBOPUMOCTH KHUCJIOT, OCHOBAaHWUM M COJIEH B BOJE JJIsl BBIMOJHCHUS
3a1aHUM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XHMHUYECKUX 3JJIEMEHTOB B
COCAMHEHNAX PAa3JINYHOIO COCTaBa; IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEAMHEHUH C ONOPOW Ha ONPENENICHHs, B TOM YHCIE CTPYKTYpHPOBAHHBIC,
BUJIbI XMMUYECKON CBS3M (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPraHUYECKHUX
COEIMHEHMSX; 3aps] HMOHA MO XMMHMUYECKOH (opmyse; xapakrep cpeibl B BOJHBIX
pacTBopax KHCIOT W UIeJIOYed, *TUIl KPUCTAIUIMUECKOM PpEmETKH KOHKPETHOTO
BellecTBa™;

packpbiBath  cMmbicl  [lepuonnmueckoro  3axkona J[.MI. MeHnneneesa wu
JE€MOHCTPUPOBAaTh €ro MOHMMaHUE: *OMHMChIBaTh U XapaKTEepHU30BaTh™ TaOIMUYHYIO
¢dopmy llepuoanueckoil CUCTEMBI XUMHYECKMX JJIEMEHTOB: pa3inyaTh MOHSITHS
«rmaBHas moarpymnmna (A-rpynma)» u «mobounas noarpynma (b-rpymnma)», manbie u
0obIKe MepruoIbl; *COOTHOCUTH * 0003HAYCHHSI, KOTOPBIE HMEIOTCS B TIEPUOAMUECKOM
Ta0NUIEe, C YUCIOBBIMUA XapPAKTEPUCTUKAMU CTPOCHHSI ATOMOB XMMHUYECKUX 3JIEMEHTOB
(cocrtaB u 3apsa spa, oOLIee YUCIIO JIEKTPOHOB U PACIPEEICHUE X MO AIEKTPOHHBIM
closiM); *OOBSICHATH* 0OIIME 3aKOHOMEPHOCTH B W3MEHEHHWU CBOMCTB XMMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUH B Mpeesiax MajiblX NEPUOJOB U TJIABHBIX MOJArPYIII C
y4E€TOM CTPOEHHUS UX aTOMOB;

KJIaCCU(PUIUPOBATh XUMUYECKUE DJIEMEHTBl; HEOPraHMYECKHe BEUIECTBa,;
XUMHUYECKHE peakluu (10 YMCIy M COCTAaBy YUYacTBYIOIIMX B PEAKIMM BEIIECTB, I10
Ter1oBoMy 3((eKTy, 10 UBMEHEHUIO CTENEHEN OKHUCICHHUS] XUMUYECKUX AJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOLIME U crienn(UIECKUe XUMUUECKUE CBOMCTBA
BEILECTB Pa3JIMYHbIX KJIACCOB, MOATBEPKAAsi OMKUCAHHE MPUMEPAMH MOJEKYJSIPHBIX U
VMOHHBIX YPABHEHU COOTBETCTBYIOIIUX XUMHUYECKAX PEAKIIUI C OIIOPON HA CXEMBI;

COCTABJISITh YPABHEHMS AJIEKTPOJIUTUUYECKON AMCCOLMALMM KUCIOT, LIEIoYed U
COJICH; TIONHBIE W COKpAIIEHHBIC YpaBHEHHUS PEaKIMii MOHHOTO OOMEHA; YpaBHEHHS
peaKkLmii, TOATBEPHKAAOUINX CYIIECTBOBAHUE T€HETHUECKOU CBSA3M MEXKIYy BEUIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYILLHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuit
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PeaKini;

MIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS;
BO3MOYKHOCTH TNPOTEKAHHWS XMMHMYECKUX IIPEBpPALICHUN IIOCIIE IIPEABAPUTEIBHOIO
00CYXIEHHUSI C TeAarorom;

BBIYMCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYXO MAacChl BEILECTB;
MacCOBYIO JOJK0 XUMHUYECKOTO 3JIEMEHTa MO0 (opMyJie COEAMHEHHUS; MAaCCOBYIO JOJIIO
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BEILIECTBA B PACTBOPE; MPOBOAUTH PACUEThl MO YPABHECHUIO XMMHUUYECKON pEaKIuu C
OTIOPOM Ha aJrOpUTM;

CJIeIoBaTh TMpPaBWJIAM TOJIb30BAHUS XMMHUYECKOM TOCYJI0M W J1abopaTOpHBIM
o0OpyJI0OBaHMEM, a TaKXKe MpaBUJiaM OOpalleHUs C BEIIeCTBAMHU B COOTBETCTBUU C
MHCTPYKIUSIMHU T10 BBITIOJIHEHHUIO J1a00OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYSHUIO U
coOupaHuIo ra3000pa3HBIX BEHIECTB (aAMMHUAKA U YTIEKKUCIIOTO ra3a);

MPOBOAUTh PEAKIMU, MNOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB pPa3JIMYHbBIX
BCIIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUA- OpOMHI-, HOIUA-, KapOOHAT-,
docdar-, cunmkar-, cymabdaT-, THIPOKCUA-HOHBI, KAaTHOHBI aMMOHHUS W HOHBI
M3YYCHHBIX METAJJIOB, MNPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpaX HEOPTaHUYECKUX
BEILECTB;

MIPUMEHAThL OCHOBHBIE OMNEpPAIMU MBICIUTEIBHOU JESATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOINCHWe, CHCTEMAaTH3alldi0, BBIABICHHEC  TPUYUHHO-
CJIIEICTBEHHBIX CBSI3€M — Il M3YyYEHHUS] CBOWCTB BEIIECTB W XHUMHUYECKUX PEaKIIHil;
€CTECTBEHHO-HAY4YHbIE METO/bl MMO3HAHUS — HAOII0/IEHNE, U3MEPEHUE, MOJICIIUPOBAHHE,
AKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHMPOBAHUE

TemaTnueckoe miIaHUPOBaHUE U KOJIMUYECTBO YaCOB, OTBOJIMMBIX HA OCBOECHHUE KaX10H TEMbl yueOHOTO mpeaMeTa « XUMHUsD)
aJIalITUPOBAHHOM OCHOBHOM 00pa3oBaTeNbHOM MporpaMmbl OCHOBHOTO OOWHIEro 00pa3oBaHUsi OOYyYarOUIMXCS C 3aJEpHKKOU
IICUXUYECKOTO0 Pa3BUTHA, B LIEJIOM COBNAJAIOT C COOTBETCTBYIOIIMM pa3felioM paboyeil mporpamMmbl ydeOHOTO IpenMera
«XUMHS» OCHOBHOM 00pa3zoBaTeIbHOW MpOrpamMmbl OCHOBHOIrO ooOmiero odpasosanus. [Ipu stom Opranuzaiusi BrpaBe cama
BHOCUTh W3MEHEHHS B COJEp)KaHHWE M paclpeleleHHe Y4yeOHOro marepuajia Mo rojaM OOydeHHs, B IOCJIEJOBATEIbHOCTh
M3YYEHUs TEM M KOJIMYECTBO YAaCOB Ha OCBOEHHUE KaXKJIOH TEMbl, OIpENEICHUE OpPraHU3alMOHHBIX (opM OOyueHus U T.II.
OO60CHOBaHHOCTH JAHHBIX U3MEHEHUH OMpesenseTcss BRIOpaHHBIM 00pa3zoBaTenbHOM opranm3aruet YMK, nHauBuayaibsHbIMU
NCUXO(PU3NIECKUMU OCOOCHHOCTSIMH KOHKPETHBIX oOydaromuxcs ¢ 3[IP, cremeHpl0 OCBOCHHOCTH HWMH YYEOHBIX TEM,
PEKOMEHAANUSAMH IO OTOOPY M aJanTaliy y9eOHOTo MaTepraa 1o XMMUH, peAcTaBIeHHbIMU B [TosicHUTEIRHON 3aIncKe.

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KIIACC
(2 94 B HEmemt0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHble TemMbl, OcHOBHOE cogepKaHune OcHOBHbIe BUAbI AeATeNbHOCTU
pacKpbiBalOwWMe faHHbIA pasaen obyuarowmxca

nporpammol,
M KOIMYECTBO 4Yacos.,
OTBOAUMOE Ha UX U3yyeHue

Pa3nen 1.IlepBonavyanbubie XuMuieckne noHATHsA(20 1)
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Tema 1. XuMus — BaKHas
06/1aCTh €CTeCTBO3HAHUA U
NMPaKTH4YeCKOH JesaTe/IbHOCTU
YeJioBeKa

(54

[IpeaMeT xuMHUK.* POJIb XUMUHU B XKU3HU YeJlOBeKa. XUMUS B
cucTeMe HayK. MeTo/ibl NO3HAHUA B XUMHUHU.*

Tesa u BemecTBa. Pusnyeckue CBOWCTBA BeleCTB. ArperaTHoe
cocTosiHUe BelecTB. YucThle BelecTBa U cMecH. Coco6bl
paszesieHus cMeceil. Pusnyeckre U XUMUYECKHeE SBJIEHUS.
[Ipy3HaKK U yCJIOBUSA NPOTEKAHUA XUMUYECKUX pEeaKIHH.
3HAKOMCTBO C IpaBU/IaMH 6€30MacHOCTH U IpUéMaMH paboThl B
XMMHYeCKOH J1abopaTOpHH.

JleMoHCTpanuu

1. JlJabopaTopHO€E 060pyAOBaHHUE.

2. PaznuyHble BUAbI XUMUYECKOU MOCYBI.

3. O6pa3sibl BELECTB.

4. Cioco6xl pa3siesienus cMecel (GuabTpoBaHuUE, BEITAaPUBAHHUE,
JUCTULIALMSA, XpoMaTorpadus).

JlaGopaTopHble U NpaKTHYeCKHe PaGOThI

JlabopamopHbie onvimbl:

OnucaHre GpU3NYECKUX CBOHCTB BelleCTB.

PasgeseHre cMecH C MOMOIIbIO MarHUTa.

IIpakmuyueckue pabombl:

Ne 1. JlabopaTopHOe 060py/I0BaHUE U TPHUEMbI PAGOTHI C HUM.
[IpaBusia 6e30nacHOM paboThl B XUMUUYECKON J1a60paTOPHH.
Ne 2. OumncTKa 3arpA3HeHHON NOBapeHHOW con
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PackpbIBaTh CMbIC/I U3y4aeMbIX OHATHH C IOMOLIBIO IIeAarora.

PackpbIBaThb poJib XMMUHU B IPUPOJiE U XKU3HHU YeJIOBEKA, €€ CBA3b C APYTUMHU
HayKaMH.

PassinyaTh YMCTbIE BellleCTBA U CMECH; OZJHOPOHbIE U HEO/JHOPO/IHbIE CMECH;

PasnnyaTh Ppusnveckre U XMMUYECKHe IBJIEHUS C OIIOPOH Ha onpeJiesieHHs.

OnpefesiTh NPU3HAKU XUMUYECKUX PEAKLIUH U YCI0BUSA UX NPOTEKaHUS.

CiieoBaTh NpaBUJIaM N0J1b30BAHUSA XMMUYECKOH NOCYA0H U 1a60paTOPHBIM
060py/l0BaHUEM, A TaKXe NPaBU/IaM 0OpallleHUs C XMMUYECKHMHU Bellje-CTBaMHU
B COOTBETCTBUU C UHCTPYKIMUSAMHU I10 BBINIOJHEHUIO NPAKTUYECKUX PAGOT MO/,
KOHTpOJIEM lefiarora.

[I1aHMpPOBATb U MPOBOAUTD XUMHUYECKHH IKCIIEPUMEHT 110 U3Y4YEHUIO U
ONMCaHUI0 GU3NYECKUX CBOMCTB BeLeCTB, CIOCO60B pas/ie/ieHus cMecelt
BelleCTB 110/, PyKOBOJCTBOM Ilejiarora ¢ o6¢cy>/ieH1eM IJ1aHa paboThl.

HWcnosib30BaTh NpH BBINOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoliecce
UCCJIe[0BATeNbCKOH JiesTeJIbHOCTH HayYHO-IIONYISPHYIO IUTEPATYPy
XUMHYECKOT0 COJlepXKaHUs, CIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa oz,
PYKOBO/JCTBOM Ilefiarora.

BreicTpanBaTh pa3BépHyThIe IMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
uHbOpMaIMIo U3 yue6HUKA U CIPAaBOYHbIX MaTepHaJIoB, TPaMOTHO
WCI0JIb30BaTh U3Yy4YeHHbIH NOHATUMHBIN annapaTt Kypca XUMHUH



Tema 2. BemjectBa
U XMMHYeCKHe peaKuu
(154)

AToMbI U MoJieKyJibl. XUMUY€eCKHE 3JIEMeHThL. 3HaKHU (CUMBOJIbI)
XUMHYECKHUX 3J1eMeHTOB. [IpocThie U C/I0XKHBIE BellleCTBa.
ATOMHO-MoOJIEKYISIPHOE YYEHUE.

Xumuueckast popmysia. BaseHTHOCTh aTOMOB XMUMHUYECKUX
3JIEMEHTOB. *3aKOH [TOCTOSIHCTBA COCTaBa BellecTB.*
OTHOCHTesIbHAsi aTOMHas Macca. OTHOCUTe/IbHAsi MOJIEKYJISIpHAs
Macca. MaccoBas Z10J11 XUMUYECKOT0 3JIEMEHTA B COeAHEHUH.
dusnyeckre U XUMUYECKHE sIBJIEHUs. XUMHUUYeCKasl peaKLHsl.
[IprU3HAKK U YCI0BUS NPOTEKAHUS XUMUYeCKUX peaKHui.
XuMHYecKue ypaBHEeHHUSI.

Tunbl XUMUYECKUX peakl i (coeJuHEeHUs1, pa3/IoKeHUs],
3aMellleHus], 06MeHa).

3aKOoH cOXpaHeHHUs MacChl BEILLECTB.

*M. B. JIOMOHOCOB — y4EHBIA-3HIUKJIONEJUCT.*

JAemoHcTpauum

dusnyeckue sBAeHUs (pacTUpaHUe caxapa B CTYNKe, KUIIEHUE U
KOH/ZIeHCALlUS BOJbI U T. [1.).

XuMHveckue fABJIeHUs (ropeHue CBe4H, pasioKeHHe caxapa,
B3aUMO/IeCTBHE CEPHON KHCJIOTBI C XJIOPUJ0M 6apus,
pasnoxeHue ruapokcuaa meau(1l), B3anMoelicTBre xeJsie3a c
cepoi, B3auMo/ieCTBHe xKeJe3a ¢ pacTBopoM cosu Meu(ID)).
OmnbIT, WJIIOCTPUPYIOLIMH 3aKOH COXPaHEHUS MacChl.

Na6opaTtopHbie u NpakTU4ecKkne paboTbl

JlabopaTopHBIE OMNbITHI:

[IprMeph! U3HYECKUX ABJIEHUH (TJ1aBJIeHHEe BOCKA, TassHUe
JIbJA).

[IprMepbl XMMHUYECKUX SBJEHUH (IpOKa/IMBaHUE MeJHON
MPOBOJIOKH, B3aUMO/I€MICTBUE MeJIa C KUCIOTOM).

Mojenu aTOMOB U MOJIEKY T

MpakTnyeckan pabota Ne3 MpusHakn NPOTEKAHUA XMMUYECKUX
peakuui

Bbluncnenua

— OTHOCUTEJIbHOU MOJIEKY/IIpPHOW MaccChl BEIleCTB;

— MaccoBOM A0JIK XUMHUY€CKOrI'o 3JIEMEHTa I10 Cl)OpMyJ'Ie
CoeIMHEeHUA.

[IpMMeHSATDb ecTeCTBEHHO-HAay4YHble METO/Ibl IO3HAHUA (B TOM 4MC/Ie
HabJII0ZleHe, MOJIeJIMPOBAaHHE, SKCIIEPUMEHT) U OCHOBHbIE OIlepaluy
MBICJIUTEJIbHOH JesiTeIbHOCTH (CpaBHEHHe, KJIaCCUPUKALMSA) AJ1 U3yYeHHUs
BeLIeCTB U XUMHYECKHX PeaKI1i ¢ 0IIopoi Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX IOHATHHI U 3aKOHOB U IPUMEHSITb 3TH OHATHUS
IPY ONMCAHUM CBOMCTB BEIECTB U UX NPeBpallleHHH C OIIOPOH Ha NJIaH U
KJII0Y€eBbI€e CJIOBA.

PazsimyaTh pr3nyecKre U XUMUYECKHUE SBJIE€HUS, 06'bSICHATD UX CYIHOCTb C TOYKH
3PEHHs aTOMHO-MOJIEKYJIIPHOTO YYEHUs C OTIOPOH Ha ONpe/ie/IeHUs] U CXEMBIL.

OnpeesiTh NPU3HAKU XMMUUYECKUX PeaKIHH, YCI0BUA UX NPOTEKaHUS.

O6bACHATD CYLIHOCTb QU3NYECKUX U XUMUUECKUX SIBJIEHUH C TOUKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOTO YY€HHS C UCNI0/Ib30BAaHUEM BU3yabHOM OMOPBI.

KnaccuduuupoBaTh XMMHYecKue peakLUH (10 YUC/IY U COCTABY pearupyoliux 1
00pa3yIUXCs BEMIECTB) C OOPOM HA CXEMBI.

CocTaB/siTb popMy.Jibl GMHAPHBIX BELIECTB 10 BaJIeHTHOCTH U ONIpeJeiIsiTh
BaJIEHTHOCTB 110 popMyJiaM BellecTB C ONIOPOH Ha aITOPUTM y4eOHbIX
IeUCTBUH.

PaccTaBiiATh K03¢$dULIHEHTHI B YypaBHEHHUAX XUMUYECKUX PEaKIMH ¢ 0NIopoi Ha
JICOPUTM y4eOHBIX JeHCTBUH.

CiiefoBaTh NpaBUJ/IaM N10J1b30BaHUS XMMUYECKOM [TOCYJ0H U 1a60paTOPHBIM
0060py/JOBaHKEM, A TAKXKE MPABUJIaM 00palleHUS C BEIleCTBaMHU B COOTBETCTBUH
C MHCTPYKLMSMH 110 BBIIIOJIHEHHUIO JIAG0PAaTOPHBIX XMMUY€ECKHUX ONBITOB IO/,
KOHTpOJIEM Nlefiarora.

HWcnosib30BaTh NpH BBINOJIHEHUH yuebHBIX 33/JaHUH U B ITpoliecce
UCCJIe/l0BATE/IbCKOH JIeITeIbHOCTH
Hay4HO-NONYJIIPHYIO JINTEPATyPy XMMHUYECKOT'0 COZIeP>KaHus, ClIpaBOYHbIE
MaTepHaJibl, pecypcbl UHTEpHeTa 1o/, pyKOBOACTBOM IleJjarora.

BricTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHOpOpMaIHIO U3 yuebHUKA U CIPABOYHBIX MAaTepPHAJIOB, TPAMOTHO
MCII0/1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUuMUHU

Pa3ge1 2. BaxxHeiilue npeacTaBUTe/IM HeOpraHmyecKux BemecTs (30 4)
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Tema 3. Bosayx. Kucnopog,.
MoHaTue 06 okcupax

(54)

Bo3ayx — cMech ra3os. CocTaB Bo3ayxa.
Kucnopos — ajieMeHT 1 IpoCTOE Belle-
cTBO. 030H — *aJoTponHas MoAudUKaLus Kucaopoja.*

Haxox{;[eHne Kucjopoja B nnpupoze, q)HSquCKl/Ie U XUMHUYEeCKHue

CBOHWCTBA (peakLH OKUC/IEeHHUs], ropeHHe). Y CI0BUs
BO3HMKHOBEHHS U IPeKpallieHus ropeHus. [lousaTue

006 oKcHgax.

*Crioco6bl MOJIyYeHUs KHCI0PO/ia B 1a60paTOPUH U
npombluieHHOCTH.* [[puMmeHeHue kucaoposa. Kpyrosopor
KHMCJIOpOJa B IPUPOJE.

*TenyioBo¥ 3¢ PeKT XUMHUYECKON peaKL[UU, MOHSITHE O
TepPMOXMMHUYECKOM yPaBHEHHUH, IK30*- U IHAO0TEPMHUYECKUX
peakuusx.

*ToninBo (HedTh, yroyb M MeTaH). 3arpsi3HeHUE BO3/YyXa,
CrocoGbl ero nNpeAoTBpalleHus. YCcuieHe NIapHUKOBOIO
3ddekTa, paspylieHre 030HOBOTO c10s.*

JAemoHcTpauum

B3aumogericTBue pocdopa, cepbl U KeJie3a C KUCIOPOAOM
(BO3MOXKHO UCNOJIb30BAHKE BU/IE0OTBITOB).
OnpefesieHre COJlep>KaHusl KUCI0PO/ia B BO3AYXe.
OnbIThL IeMOHCTPUPYIOILLHE YCI0BUSl BOBHUKHOBEHUS U
NpeKpalieHUsl TOpeHUsl.

NabopatopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe C 06pa3aMy OKCH/OB.
[IpakTHyeckas pa6oTa:

Ne 4. Tlosry4eHre KUCJI0POJA, U3yYEeHHe ero CBONUCTB.

Bbluncnenms
— MOJIEKYJIIPHOW Macchbl KUCJI0PO/a MU 030HAa HA OCHOBAaHUU
aTOMHOM MacChl XMUMHYECKOTO 3JIEMEHTA
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PackpbIBaTh CMbIC/I U3yYaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHUS IPU
ONMCAHUU CBOMCTB BelIeCTB U UX IPeBpallieHUH C UCN0JIb30BaHUEM OINIOPHBIX
CJIOB U KJIMILE.

XapaKTepu3oBaTh (OMUCHIBATH)C ONOPOL HA NAAH, CXEMY, KDAMKYIO 3aNUCh
COCTaB BO3/lyxa, PU3NUECKHEe U XU-MHUYECKHe CBOMCTBA KHUCJI0PO/A, CIIOCOOEI
€ero MoJiyyeHus1, NpUMeHeHHe U 3HaYeHHe B IPUPO/JIe U XKU3HU YeJIOBEKa.

CpasHusamb peakyuu 2opeHust U Med/1eHHO20 OKUC/IeHUs C IPeJBAapUTEIbHBIM
06CyXJeHUeM TapaMeTPOB CPAaBHEHUS.

Co6upaTb NpUGOPHI JJIA MOJIYyYeHHUs KUCI0poa (BbITeCHEHHEM BOJbI U
BO3/yXa).

PacrnosHaBaTh ONBITHBIM IyTEM KHUCJI0POJ, 10/, KOHTPOJIEM Ilefarora.

HMcnosb30BaTh XMMUYECKYI0 CHMBOJIMKY LISl COCTaBJIeHUsI GOpPMY.JI BELECTB,
MOJIEKYJISIPHBIX YPaBHEHUHM XUMHUYECKHUX PeaKI Ui ¢ y4acTHEeM KHUCI0pOoAa.

O6BACHATD CYLIHOCTBb 3KOJIOTHYE€CKUX Hp06JIEM, CBA3AaHHBIX C 3arpA3HeHHUEM
BO3/yXa.

CiefoBaTh NpaBu/IaM 6e30MacHON paboThI B 1aG0paTOPHUHU NP UCI0JIb30BaHUU
XUMHYECKOU NMOCyAbl U 060pyAOBaHUS N0/ KOHTPOJIEM [TeJ]arora, a Takxe
IpaBuJIaM 06palieHus C FTOPIOYHUMH BelleCTBAMU B ObITY.

HﬂaHI/IpOBaTb H OCYyLIECTBJIATDH HAa MNPAKTHUKE XUMUYECKHE IKCIIEPUMEHTHI,
NpOBOAUTDH HaGJI}OAeHI/IH, AeJIaTb BbIBOALI 110 pe3yJ/JIbTAaTaM 3KCIIEpHUMEHTa Mo
PYKOBO/CTBOM IeJarora.

YyacTBOBaTb B COBMeCTHOH paboTe B rpyIile.

Hcnosib30BaTh NpH BHIIOJHEHUH yUeOHBIX 3a/JaHUH U B TpoLiecce
HCCJIeI0BATENbCKOH JI€ATENbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XHMHUYECKOI'0 COJIep’KaHus, CIpaBOYHble MaTepHasbl, pecypcel MHTepHeTa oz
PYKOBOZCTBOM IeJarora.

BbicTpauBaTh pa3BépHyThble NMCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha
MHPOPMAIIHIO U3 yYeOHUKA U CTPABOYHBIX MaTepHaJsIoOB C ONIOPOH Ha IJIaH,
rpaMOTHO UCII0JIb30BaTh U3y4YEeHHBIM MOHATUHHBIN allnapaT Kypca XUMUAX



Tema 4. Bogopoa.
IloHsATHE 0 KMCJI0TAX U COJIAX

(54

Tema 5. KotnyecTBeHHBIE
OTHOIIIEHUSA B XUMHH

(44)

Bozopos — a;ieMeHT U mpocToe BelljecTBo. HaxoxzeHue B
npupoge, pusnuueckue U XMMUYeCKHe CBOWCTBA (Ha npuMepe
B3aMMO/I€HCTBYS C HEMeTa/UIaMH U OKCHJAMU METAJIJIOB),
NpUMeHeHHUe, *Croco6bl NoJMyYyeHus.*

[ToHsITHE O KUC/IOTAX U COJISIX.

AemoHcTpauumn

[osyyeHue, cobupaHue U pacno3HaBaHUE BOJOPO/A.
F'openue Bogopoaa.

BzaumogelicTBue Bogopoza c okcugom meau(1l).

Na6opatopHble u NpakTU4ecKkne paboTbl
Jla6opaTOpHBIH OMBIT:

BsanMogelicTBYe KUCIOT C MeTalJIaMU.
[IpakTHyeckas paborTa:

Ne 5. [TonyyeHHe BOAOPOJa, U3yYeHHe ero CBONCTB.

BbluncneHms
— MOJIEKYJIIPHOW Macchl BellleCTBa Ha OCHOBAHUM aTOMHOU
MacChbl XUMHWYECKUX 3JIEMEHTOB

KousnuecTtBo BewectBa. Mosib. MoJsisipHas Macca. 3aKoH
ABorazpo. MosisspHbIl 066EM ra30B. PacuéThl 10 XUMHUYECKUM
YpaBHEHUSIM.

JleMoHCcTpanusa
O6pasibl BellecTB KOJIUYECTBOM 1 MOJIb.

BbluncneHusa

— 00'bEéMa, KOJIMYECTBA BELECTBA ra3a [0 ero U3BECTHOMY
KOJIMYECTBY BELIECTBA UJIH 00 BbEMY;

— 00'bEMOB ra30B 10 YPaBHEHHUIO PEAKILMU Ha OCHOBE 3aKOHA
06 bEMHBIX OTHOILIEHHH ra30B
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PackpbIBaTh CMbIC/I U3yYaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHUS IPU
ONMCAHUU CBOMCTB BELECTB U UX NpeBpallleHHH.

XapakTepusoBaTb (ONHCbIBaThb) GU3UUECKHE U XUMUYECKHEe CBOMCTBA BOAOPO/a,
Croco0bl ero NnoJiyyeHus,, IpMMeHeHHe C ONIOPOH Ha IJIaH, KPaTKYIo 3alHCh,
cxXeMmy.

Co6upaTb NpU6GOp )15 MOJyYeHHUsT BOAOPOJA C UCII0JIb30BaHUEM BU3YaJIbHOU
Onopbl

Hcnosb30BaTh XMMUYECKYI0 CHMBOJIMKY LISl COCTaBJIeHUsI GOpPMY.JI BELECTB,
MOJIEKYJ/IIPHBIX ypaBHEHUH XUMHUYECKUX PeaKIMH ¢ yyacTHeM BOZ0poJa C
ONOPOH Ha aJIFOPUTM.

CrieoBaTh NpaBuUaM 6e30nacHO paboThl B 1abOpaTOPHH NP UCIOJIb30BAaHUU
XUMHUYEeCKOH 1ocy/ibl U 060py/10BaHUSA 110/, KOHTPOJIEM Neiarora., a Takxe
npaBUJIaM O06palleHHs] C TOPIOYMMH BellleCTBaMHU B ObITY

HJIaHI/IpOBaTb H OCYLIECTBJIATH HA NPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IpOBOOWUTDH HaGJHOAEHI/IH, AeJIaTb BbIBOJbI 11O PE3YyJIbTATaAM 3KCIIEPUMEHTA 110/
PYKOBOJCTBOM IleJjarora c o6cy>xieHreM IJIaHa paboThbl, C UCIO/Ib30BaHHEM
KJ/IM1Ie.

YyacTBOBaTb B COBMeCTHOH paboTe B rpyIile.

HJIaHI/IpOBaTb H OCYLIECTBJIATH HA NIPAKTHKE XUMHUYE€CKHE 3KCIIEPUMEHTHI,
NPpOBOOWUTDH HaGJHOAEHI/IH, AeJIaTb BbIBOAbI IO pe3yJIbTaTaM 3KCIIEepUMEHTa.

YyacTBOBaTb B COBMECTHOH paboTe B rpymnme

PaCKpblBaTb CMBICJI U3y4YaeMBbIX MMOHATHH U NMPHUMEHATDb 3THU IIOHATHSA, A TAKXKE
HN3y4YeHHbI€ 3aKOHbI U TEOPUH [JId PellIeHUd paC‘-IéTHbIX 3a4a4 C IOMOILIbIO
nejarora.

BbIYucSTh MOJISIPHYIO MaccCy BellecTB; KOJIMYeCTBO BellleCcTBa, 00'bEM rasa,
Maccy BelllecTBa C OTIOpoi Ha o6pasel, Ha GopMy.JIb;

[IpoBOAMTE pacyéThl O ypaBHEHUSAM XUMHUYECKUX PeaKLUH ¢ 0ITOpoi Ha
o6pasel, aJIrOPUTM y4eOHbIX JeHCTBHUH: KOJIMYECTBa, 00'bEMA, MacChl BelLllecTBa
10 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce peareHTOB WM NIPOAYKTOB
peakLuH.

BricTpauBaTh pa3BépHyThle IMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
¢dopmanmio U3 yueGHHUKA U CIPABOYHBIX MaTepPHa/IOB, TPAMOTHO UCIOJIb30BATh
M3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMHUH € IOMOILbIO [leiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX
(54)

Boga, ee cocTas, cTpoenue, MosieKyJibl. Pusndeckre cBoicTBa
BO/Ibl. *AHAJ/IN3 U CUHTE3 — MEeTO/bl U3yYeHUs COCTaBa BOAbL*
XuMHUecKue CBOMCTBA BOJbI

(pa3/ioxkeHMe, peakMU C HATPUEM, OKCH/IOM KaJbLiHsl, OKCHJIOM
cepnl V.

CocTtaB ocHOBaHUH. [loHsATHE 06 UHAUKATOPAX.

*Boja kak pacTBopuTeb.* PacTBophl *PacTBOpUMOCTD
BelllecTB B Boje.*

*HachlleHHble U HEHAChILEHHbIE pacTBOpPBLL * MaccoBas 1015
BellleCTBa B pacTBOPe.

*PoJib pacTBOPOB B MPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BOJIbI B IpUpO/e.* 3arpsisHeHMe NPUPOAHBIX BoJ. OXpaHa

Y 0YMCTKA IPUPOJHBIX BOJ,.

JAemoHcTpauum

JJIeKTPOJIN3 BOJbl; CAHTE3 BOABL; B3aUMOJIeHiCTBHE BOZbI C
meTtasiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHHE
BH/IEOMATEPHAJIOB).

PacTBopeHue BeleCcTB € pa3JIMuHON paCTBOPUMOCTHIO.
HccnenoBaHre pacTBOPOB KUCJIOT U 1LeJI0UEH € TOMOLbIO
HUH/AUKATOPOB.

Na6opaTopHble U NpakTUYEcKue PaboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToB/IeHHEe PACTBOPOB C ONpe/ieIEHHON MacCoBOU
JloJiell pacTBOPEHHOIO BellleCTBa.

BbluncneHus
— C MCN0JIb30BaHHWEM MOHSTHS «MaccoBas /10Jisl BellleCTBa B
pacTBope»
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PackpbIBaTh CMbIC/I U3yYaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHUS IPU
ONMCAHUU CBOMCTB BeLIECTB U UX NPeBpalleHUH ¢ IOMOIbIO [TeJjarora.

XapakTepusoBaTb pU3HYECKHE U XUMUYECKHE CBOMCTBA BO/bI, €€ POJIb KaK
pacTBOpHUTEJISA B IPUPOAHBIX IPOLIECCAX C ONIOPOK HA MJIaH U CXEMY.

CocTaBJITh ypaBHEHUS XUMHUECKHX PeaKIUH € yyacTHeM BOAbI C OIOPOH Ha
cxXeMmy.

O6bACHATD CYLIHOCTb 9KOJIOTMYECKUX TPo6JIeM, CBI3aHHBIX C 3arpsi3HEHUEM
NPUPOJHBIX BOJ, CIIOCOGLI OYHMCTKHU BOJbI OT IPUMeceH, Mepbl 110 OXpaHe BOJ,
OT 3arpsA3HEHUs 0CJIe IPeJBAPUTEIBHOTO CTPYKTYPHUPOBAaHUS MaTepHasa.

[I1aHMpPOBATb U OCYLIECTBJATH HA IPAKTHKE XMMUYECKHE 3KCIIEPUMEHTHI,
NPOBOJAUTb HAGJIIO/JeHUS, 1e/1aTh BbI-

BO/IbI 10 pe3yJIbTaTaM 3KCIIepUMEHTA N0/, KOHTPOJIEM I1e/iarora, ¢
HCI0JIb30BaHUEM KJIHIIIE.

CienoBaTh NpaBUaM 6e30nacHON paboThI B J1JaGOpAaTOPHH NPH HUCTIO0JIb30BAaHUH
XUMHUYeCKOH MoCcy/ibl U 060pyA0BaHUS N0 KOHTPOJIEM Iefarora.

[IpOBOAUTH BHIYUCIEHUS C IPUMEHEHUEM OHSATHUS «MacCOBas Z0J1s1 BEIECTBA B
pacTBope» ¢ onopoi Ha GOPMYJIbI.

HWcnosib30BaTh [P BHINOJIHEHUY Y4eOHBIX 33/JaHUH U B IpoLiecce
HCClel0BaTeNbCKOM e TeJbHOCTH HAyYHO-TIOMYJIIPHYIO0 JIUTEpaTypy
XUMHYECKOTO COZlep>KaHus, CIPaBOYHbIe MaTepHUaJbl, pecypcsl MHTepHeTa
I10/i PYKOBOJCTBOM IeJiarora.

BoicTpanBaTbh pa3BEépHyThIe IMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
“HopMaLHI0 U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaioB, TPaMOTHO
HCI0J1b30BaTh U3y4YeHHBIN MOHATUHHBIN aNapaT Kypca XMMUU Iocjie
NpeJBapUTENbHOTO CTPYKTYPHUPOBaHUs MaTepraa



Tema 7. OCHOBHBIE KJIaCChl
HeopraHu4ecKux
coeUHEeHU

(114)

Knaccudukanus HeopraHU4ecKux coeJMHEHUH.

OKcHUABL: COCTaB, KJaccuPHUKaLus (OCHOBHbIE, KHCJIOTHBIE,
*amdoTepHble, Hecoseo6pasyolMe Ha TpUMepe OKCHa
yriepoga Il u okenaa asora Il, HoMeHnkatypa. [lonyyenue*
OKCH/IOB (B3auMoaencTemne ¢ BOAOW, KUCNOTaMM, LEenovamu).
OcHoBaHHUs: COCTaB, Ki1accubukanys (1es1049u U
HepacTBOpPHMbIe OCHOBAHHsI), HOMEHKJ/IaTypa.

KucnoTsl: cocTas, kiaccudukaiys, HOMEHKIATYpa, QU3UUECKUE
Y XMMH4YecKue CBOHCTBa (B3auMo/jeCTBHE C OCHOBHBIMH
OKCHJIaMU COJISIMU Ha ITpHMMepe COJISTHON U CEpHOM KHCJIOT),
*croco6bl mosydeHus.* PsJ akTHBHOCTH METAJIJIOB.

Couu (cpeJiHME): HOMEHKJIATYPa, *C10CO6BI MOJyYeHUsT ™,
B3aMMO/IeHCTBHE COJIeH C MeTalJlaMU, KUCJIO0TaMy, 11{eJI04aMU U
COJISIMMU.

['eHeTHYecKast CBSI3b MeX/y KJIACCAMH HEOpraHUYeCKUX
coeauHeHu. ['eHeTHYeckue psaabl. [loHsATHE 06 aMPOTEPHBIX
IUAPOKCH/IAX Ha IpUMepe [IMHKA U aJIIOMUHUSA. XUMHYeCKHe
CBOWCTBA - B3aHMO/IeHCTBHE C KUCIOTAMH U LIeJI04aMHu.
Pa3zsioxkeHue NpH HarpeBaHUM.

AemoHcTpauumn

06pa3ibl HEOPTaHUYECKUX BELECTB PA3/JIMYHBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KHUCIOTHI C OKCHI0M
megu(1D).

Peakuus HelTpanusanuu.

BrITecHeHHe 0IHOTO MeTaJlJIa [PYTUM U3 PACTBOPA COJIH.

Jla6opaTopHble 1 NpakTUYecKue paboTbl

JlaGopaTOpHbBIE OMBIThI:

B3auMogeiicTBHe KMCJIOT C META/JIAMU.

[TonyyeHue HePaCTBOPUMBIX OCHOBaHHUH.

B3auMogelicTBUe HePaCTBOPUMBIX OCHOBAaHUM € KUC/IOTAMU.
Paznoxenue rugpokcuga Meau(Il) npu HarpeBaHUH.
[IpakTHyeckas pa6ora:

Ne 7. PemieHue akcnepUMeHTa/IbHBIX 33/a4 110 TeMe «OCHOBHbIe
KJIacCbl HEOPTraHUYEeCKUX COeJUHEHUN».

BbluncneHusa
— 10 YpaBHEHUSIM XHUMUYECKUX PEAKIUI

OrmpezesieHre OCHOBHBIX KIIaCCOB HEOPTaHMYECKUX COCAMHEHHUH 110 MabIIoHY.
CocraBiieHUE CXEM CTPOCHUS] OCHOBHBIX KJIACCOB HEOPIaHUMUYECKUX COCTUHEHUN Ha
OCHOBE OTIPE/ICTIECHHUSI.

CocraBieHue GopMy OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX COCIVHEHHH U Ha3bIBaHHE
UX 110 MEXIyHapOAHOHN U TPUBHAIBHON HOMEHKIIAType C HCIIOIb30BaHUEM
OTIpEIeIeHNs ¥ TaOJHIIBI PACTBOPUMOCTH.

KrnaccuguuupoBanne n3ydaeMbIX BEIIECTB MO COCTABY U C8OLCMBEamM ¢ OTIOPOi Ha
OTIpEIeIIEHHNs, CXeMBI M TaOJIMILy paCTBOPUMOCTH.

CocraBieHue TabIHIbI TeHETHYECKUX PANOB M cXeMbl «I eHeTrdecKkast B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHUIN) 0] PyKOBOACTBOM II€Jarora.
[Iporuo3upoBaHye CBOMCTB BEIIECTB HA OCHOBE OOLINX XUMHUYECKUX CBOICTB
H3y9IeHHBIX KJIAaCCOB, TPYII BEIIECTB, K KOTOPHIM OHU OTHOCSTCS C HCIIOJIb30BaHUEM
cxemsl «I'eHeTHIecKkasi B3aNMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHHYIECKIX
COEAMHEHUI 10]] PYKOBOJCTBOM IEIarora.

CocraBieHHe MOJEKYIISIPHBIX YPaBHEHUH peaknnii, HIUTIOCTPUPYIOIIIX XUMHUUECKHUe
CBOICTBA U3YYCHHBIX KJIACCOB U CNOCOObLL NOMYYeHUs BELIECTB U3YUCHHBIX KJIACCOB,
IpyII, a TaKkKe NOATBEP)KAAOIINX TeHETUYECKYI0 B3aUMOCBA3b MEXKy HUMH, C
OIopoii Ha BepOaIbHYI0 CXEMy B KaUECTBE 3pPUTENILHON ONOPBI.

CocraBieHue MOJNEKYJIAPHBIX ypPaBHEHUH peakiuii o cxeMaM ¢ IpeaBapUTeIbHBIM
00cyxIeHreM BEIOOpa PearnpyromnX BEIECTB.

Brruncnenue mo ypaBHEHUSIM XUMUYECKUX PEaKINi KOJIHIecTBa, 00bEMa, MacChl
BEIIECTBA IO KOJINYECTBY, 00BbEMY, Macce peareHTOB MM IPOIYKTOB PEAKIUH IO
aJroOpUTMy.

[InanupoBaHue U OCYIIECTBICHUE HA IPAKTUKE XUMHUECKOTO SKCIIEPUMEHTa U
HaOIOAEHHMS 110]] PYKOBOJICTBOM YUHTEIISL.

DopMynupoBaHUE BBIBOAOB 10 PE3yJIbTaTaM SKCIEPUMEHTa C UCIIONIb30BaHUEM
OIIOPHBIX CIIOB.

DopMynupoBaHHE C TOMOIIBIO NIEAAT0Ta U BHIIOJHEHHUE IPABUII 0€30I1acHOM paboTHI B
1a00paTOPUH NPH HCIOIB30BAHUU XUMHUUIECKOH MOCYABI M 000py10BaHHSI.
Hcnonp30BaHNe IpH BBHITOIHEHUH y4eOHBIX 3aaHUi U B poLiecce
HCCIIEI0BATENBCKON JESITEIFHOCTU HAayIHO-TIOMYIISIPHOM JINTEPAaTyphl XUMHYECKOTO
COJIepIKaHHsI, CIPaBOYHbIC MaTepHalbl, pecypcsl MIHTepHeTa, ocyIecTBICHHE BEIOOpa
M0J] PyKOBOACTBOM TI€Jjarora.

BericTpanBaHue pa3BEpHYTHIX MHUCbMEHHBIX U YCTHBIX OTBETOB € ONOPOM Ha
nH}popMaIHIo U3 y4eOHUKA M CIIPABOYHBIX MaTepUajIoB, TPAMOTHOE HCIIOJIb30BaHUE
M3y9IeHHOTO MOHATHIHOTO anmapara Kypca XMMUH C UCIOIb30BaHUEM IUIaHa,
OTIOPHBIX CIIOB, aITOPUTMA.

Paspen 3. [lepuoaudeckuii 3akoH U [lepuognyeckas cucteMa XUMHYeCKHX 3/1eMeHTOB /I. U. MeHAe ieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuyu (15 u)
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Tema 8. Meprogmyecknii 3aKoH n
Mepuoguyeckas cucrema
XUMUYECKUX 3/IEMEHTOB

A. U. MeHpgene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKH KJIACCUPUKALNN XUMHUYECKUX 3JIEMEHTOB.
[ToHsITHE O rpynIax CXOAHbIX 3JIeMEHTOB (1LeJI0OYHbIE U
IeJI04HO3€eMeJIbHble METaJLJIb], TaJIOTeHbl, HHEPTHbIE ra3bl).
*JJIeMeHTb], KOTOpble 06Pa3yIoT

aMdoTepHble OKCUABI U THIPOKCUABL*

[lepuoaunyeckuii 3akoH u [lepuoau-yeckas cuctema
xuMHn4yeckux anemeHToB /I. U. MeHnpesieesa. [lepuoapl, rpynmnsl,
noarpynmnbl. @U3n4ecKuil CMbIC/I OPSAAKOBOTO HOMepa
3JIeMEeHTa, HOMEPOB Nep1o/a U rpymbl.

CtpoeHue aTomoB. CocTaB aTOMHBIX sifiep. *U3oTonbL*
JsekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 060109EK AaTOMOB EPBbIX
20 XMMUYeCcKUX 371eMeHTOB [leprouyeckoil cuCTeMbI

J. . MenpeneeBa.

XapaKTepuCTUKA XMMHUYECKOT0 3JIeMeHTa 110 ero M0JIOKEeHUIO B
[lepuoanyeckoit cucteme /I. U. MeHpesneeBa.
*3aKOHOMEpPHOCTH U3MEHEHH S CBOUCTB 3JIEMEHTOB MaJIbIX
NepHO/IOB U IJIaBHBIX MOJIPYIN B 3aBUCHMOCTH OT ATOMHOI'0
(nopsizkoBOTO) HOMeEpa.*

*3HaveHue [leproanyeckoro 3akoHa u [lepuoguydeckoit
CUCTEeMBbI XHMHUYECKUX 3JIEMEHTOB /IJIs1 PAa3BUTHUSI HAyKU U
npakTuku. [I. U. MeHiesieeB — y4EHBIH, IeAaror U rpaXkJjaHnuH.*

JAemoHcTpauum

KopoTkonepuoaHasi v JJIMHHONIEpUOUAHAsA GOPMBI
[leproanyecKoi cuCTEMbI XUMHUY€ECKUX 3JIEMEHTOB

. U. MeHngeseeBa.

O3HakoMJIeHHEe C 06pa3liaMy MeTaJJIOB U HEMETAJLJIOB.
JlabopaTopHble 1 NpakTUYecKue paboTbl

JlabopaTOPHBIH OMBIT:

B3auMogelicTBUe rHIPOKCHAA LIMHKA C pACTBOPAMH KHUCJIOT U
ieJiouei
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PackpbIBaTh CMBIC/I NEPHUOANYECKOT0 3aKOHA 10/, PyKOBO/CTBOM IeJlarora.

[ToHuMaTh CyllecTBOBaHHe NEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX
3/1eMeHTOB (M3MeHeHHe PaJIuyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHEHUH OT MOJIOKEeHUS B IepUOANYEeCKON CUCTeMe U CTPOEHHUS aToMa C
UCII0JIb30BAaHHUEM CXEM U TabJIMLL,

YcTaHaBIMBaTh CBSA3b MeX/AY M0JI0KEHUEM 3JIeMeHTa B IepUOAUYeCKON CUCTeMe
Y CTPOEHHUEM ero aToMa (CocTaB U 3aps/ AApa, o0liee YUC/I0 3JTEKTPOHOB U
pacnpeziesieHHe UX 110 3JIeKTPOHHbBIM CJI05SIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHHs] CBOMCTB 3JIEMEHTOB U UX COeIMHEHUH 110
rpynnam u nepuogam [lepriogudeckoil CUCTEMBI € TOMOLIBIO NTeJjarora.
XapaKTepH30BaTb XMMHYeCKHeE 3JIeMeHThI IepBbIX TPEX IePUOAOB, Kajus,
KaJIbLiusl N0 Ux nosioxkeHuto B [lepuonudeckoit cucreme /l. U. MengeneeBa.

CnenoBaTh NpaBUaM 6e30nacHON paboThl B J1JaGOPAaTOPHH NPH HUCTOJIb30BAHUH
XUMHUYeCKOH MoCcy/ibl U 060pyA0BaHUS N0 KOHTPOJIEM Iefiarora.

BricTpanBaTb pa3BépHyThIe IMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
“HopMaLHIo U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaioB, TPaMOTHO
HCI0J1b30BaTh U3y4YeHHBIN MOHATUHHBIN aNapaT Kypca XMMUU Iocjie
CTPYKTYPUPOBAaHUSA MaTepHasia C UCII0Jb30BaHHUEM KJIHLIE.

HWcnosib30BaTh NpH BBINOJHEHUH yUebOHBIX 33/JaHUH TEKCThI yueGHUKa [T0cIe
CTPYKTYPUPOBAaHUS MaTepHasa, CipaBoYHble MaTepHaJsbl ([lepuoanyeckyro
CHUCTEMY XMMHYeCKHUX 3jieMeHTOB /Jl. Y. MeHjesieeBa, TabIMLy pacCTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUM U coJiel B BOJie, 3JIEKTPOXUMHUYECKUH psifl HANlpsSHKeHUH
MeTaJlJoB).

HWcnosib30BaTh NpH BBINOJIHEHUH yuebHBIX 33/JaHUH U B ITpoliecce
UCCJIe[0BaTeNbCKOH [esATeIbHOCTH HayYHO-IIONYJISIPHYIO INTEpaTypy
XMMHYECKOT0 COZepKaHMs, ClIpaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa nof,
PYKOBOJCTBOM Iefiarora



Tema 9. Xumunueckas caasb.
OKUcAUTeNbHO-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KVIACC

*JJIEKTPOOTPHULATENBHOCTH* aTOMOB XMMUYECKUX 3JIEMEHTOB.
XvuMuyeckas cBA3b (MOHHas, KOBaJIeHTHas NoJIsipHast U
KOBaJIeHTHas1 HelloJIipHasi).

CTeneHb OKUCIEHUS.

OKHCIUTENBHO-BOCCTAaHOBUTEIbHbBIE peakiuu (OBP). [Iporeccer

OKHCJIEHUS ¥ BOCCTaHOBJIeHUs. OKUC/IUTENU U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKUCIUTENBHO-BOCCTAaHOBHUTEJIbHBIE PEAKIIMU: TOPEHMUE,
peakuuy passioKeH!s, COeJUHEHUA

(2 u B HEmem0, Beero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaThb CMBIC/ U3y4YaeMbIX TOHATHI M0 PYKOBOJCTBOM Hejarora.

OnpeziesiTh BUJ XUMUYECKOH CBSI3U B COEAMHEHUH C UCTOb30BAHUEM CXEM.

Omnpezie/isiTh CTENEeHb OKUCIEHUSI XHMUYECKOro 3/IeMeHTa 10 GopMyJie ero
COeIMHEHUS C UCII0JIb30BaHHEM aJITOPUTMA.

OnpezensiTh 3J1IeMeHT (BeleCTBO) — OKUCJIUTEJb U 3JIeMeHT (BellecTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYLHOCTb NPOLIECCOB OKHUC/IEHHUS U BOCCTAHOBJIEHHUS.

CoCTaB/ATh 3JIEKTPOHHBIH GaJlaHC € yYETOM YHC/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaB/ATh YpaBHEHNE OKUCJIUTEIbHO-BOCCTAHOBUTEILHOM peaKLUH M0
aJITOPUTMY Pa36opa OKUCIUTENbHO-BOCCTAHOBUTENBHOM peaKLUu.

Hcnosib30BaTh MPH BINOJHEHUH YUeGHbIX 3aJaHUH TEKCThI y4eGHIKa nocie

CTPYKTYpUPOBaHUs MaTepHaJsia, CIPaBOYHbIE MaTepHaJIbl (IIEPUOUYECKYIO
CHCTEMY XUMHUYeCKHUX 31ieMeHTOB /J|. U. MeH/ie1eeBa, Ta6IMLy PaCTBOPUMOCTH
KHUCJIOT, OCHOBAHUH U CoJlel B BOJie, 3IEKTPOXUMHUYECKHUH P HANPSXKEHUH
METaJlJIOB).

MpumepHble TemMbl,
pacKpbiBalowWwMe gaHHbIM pa3gen
nporpammol,

M KOIMYECTBO 4acoB, 0TBOAUMOE
Ha UX U3yyeHue

OCHOBHOE coep}KaHue

OCHOBHbIe BUAbI A,eATEeNbHOCTU
obyuarowmxca

Pa3geu 1. BemecTBo U xXuMH4yecKue peakuyu (17 4)

34




IloBTOpEHUeE U yr/1yG/1eHne
3HaHUI OCHOBHBIX pa3AeJioB
Kypca 8 kiacca

(54

[Teproanyeckuit 3akoH. [leproanyeckas cicTeMa XMUMHAYeCKUX
asneMeHTOB /. U. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHUYECKHX 3JIeMEHTOB NePBbIX TPEX
NepUOAI0B, Kalus, KalbLUs U UX

CoeJJMHEHUH B COOTBETCTBUHU C MOJIOXKEHHUEM 3JIeMEHTOB B
NepruoANYeCcKON CUCTeMe U CTPOEHHEM X aTOMOB.
Knaccuduxanus v HOMeHK/IaTypa HEOpraHUYeCKUX BelleCcTB
(MexxpyHa-poJiHasi M TPUBUAJIbHAS). XUMUYECKHeE CBOMCTBA
Bell|eCTB, OTHOCSIMXCS K Pa3/IMYHbIM KJIacCaM HEOPTraHUYeCKUX
coeJJUHEeHUH, UX FreHeTH4YecKas CBSI3b HEOPraHUYeCKHX BelleCTB.
CTpoeHUe BelllecTBa: BU/bl XMMUYECKOH CBS3H U THUIIBI
KPUCTA/UIMYECKUX PEIIETOK. *3aBUCHMOCTb CBOXUCTB BEILECTB OT UX
cTpoeHus.*

JleMOoHCTpanuu

1. Moaey KpUCTa/JINYeCKUX PelIETOK HeOpraHM4eCKUX BelleCTB.
2. KopoTkonepuo/iHasi ¥ AJIMHHONIepHoAHasA GOPMBbI
[leproanyeckoil cUCTEMb] XUMUYECKUX 3/1eMEHTOB

. . MeHpeneeBa

XapakTepu30BaTh XMMUUYECKHE 3JIeMEeHThbl IepBbIX TPEX NEPUOJ0B, Kalus U
KaJIbLus 0 UX noJsioxkeHuto B [lepuoauyeckoit cucteme /[l. U. MeneneeBa ¢
ONOpPOM Ha aJIFOPUTM.

KnaccudunupoBaTh 1 Ha3bIBaTh HEOPraHUYECKUE BellleCTBA U3YYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMY, TabJIULY PAaCTBOPUMOCTH.

OnuceIBaTh 06LIMEe XUMUYECKHE CBOMCTBA BELECTB Pa3JIMYHbIX KJIACCOB,
NOATBEePKAATh CBOMCTBA NPpUMePaMHU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHYEeCKHX peaKLUi ¢ onopoi Ha cxeMy.

OnpefensiTb BUJ XMMUUECKOH CBSI3U U TUIl KPUCTAJIMYECKON PEeIETKU
BellleCTBa C OIIOPOM Ha CXeMy.

[IporHo3upoBaTh CBOMCTBA BelleCTB B 3aBUCHMOCTH OT UX CTPOEHUs Iocje
npeABapUTENbLHOTO pa3bopa.

BricTpauBaTh pa3BEépHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
WHOOPMALMIO U3 YYeGHUKA U CIPAaBOYHBIX MAaTePHAJIOB, FPAMOTHO
HCI0J1b30BaTh U3y4eHHbIN MOHATUHHBIN anapaT Kypca XUMHUHU.

Hcnosib30BaTh NMPU BBIMOJHEHUH YUYeOHbBIX 33/JaHUN U B TIpolLiecce
HCCJIE/I0BATENbCKON AEATENbHOCTH HAyYHO-TOMYJISIPHYIO JIUTEPATYPY
XMMUYECKOIo CoJlep>KaHus, CipaBOYHble MaTepUaJibl, pecypcbl MHTepHeTa
10/l pyKOBO/JCTBOM IeJiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKUX PeaKImi

(44)

Knaccndukanus xuMUiecKuX peakiMi 10 pa3JMYHbIM NpU3HAKaM
(o yKcsy ¥ cocTaBy y4acCTBYIOIMX B peaKL[MH BellecTB, *110
TemJ0BOMy 3¢ PEKTY, 10 U3BMEHEHUIO CTENleHEN OKUCIeHUS
XUMHYECKHX 3JIeMEHTOB, 10 06PaTUMOCTH, 10 YIaCTHIO
KaTajii3aropa).*

*JK30- U IHAOTEPMUUYECKHE PEaAKIMH, TEPMOXUMHUYECKHe
ypaBHeHUs. [IoHsITHE 0 CKOPOCTH XMMHUYeCcKoU peaknuu. [loHsaTHE O
rOMOTeHHbIX U reTepPOoreHHbIX peakuusx. [loHsATHe 06 06paTUMBIX
Y HeO06PAaTUMbIX XUMUYECKUX peaKLUsX. [[IoHsTHe 0 XUMUYECKOM
paBHOBecuHd. PaKTOPEI, BAUAIOILNE HAa CKOPOCTb XUMUYECKOU
peaKkLyy 1 MoJI0KeHHe XUMUYeCKOro paBHOBecHsL.*
OKUCJIUTETBbHO-BOCCTAHOBUTE/IbHBIE PeaKL[UU (3/1eKTPOHHBIN
6aJlaHC OKHCIUTEIbHO-BOCCTAHOBUTENbHOU PEAKLIHH ).

JleMoHCcTpanuu

1. 3aBUCHMOCTb CKOPOCTH XMMHUY€CKON peaKLUH OT pa3IUYHbIX
daxTopoB.

2. Bo3gelicTBHe KaTaM3aTopa Ha CKOPOCTb XUMHUYECKOH peakIuy.
3. [IpuMepbl HEOOPATHUMBIX U 06PATUMBIX PeaKIUH.

4. CMelleHYE PAaBHOBECHUSI XUMUYECKON PEAKIUU.

BbruucieHust
— KOJIMYECTBA BEIECTBA, 06'bEMA U MaCChl peareHTOB UJIH
MPOAYKTOB 10 YPAaBHEHUSIM XUMHUYECKUX PeAKLIUH

PackpbIBaTh CMBIC/ U3y4aeMbIX MOHATHUH U MPUMEHATD 3TH MOHATHUS IPU
ONMCAaHUU CBOMCTB Bell|eCTB U UX MpeBpalleHuH.

KnaccuduuupoBaTh XMMHUYeCKHe peaKLiUK 10 Pa3/JIMYHbIM IPH3HAKaM.

YcTaHaBAMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUUY€ECKOH peaKLiMU OT Pa3Iu4YHbIX
$aKTOpOB MO PYKOBOJCTBOM yUHUTES.

[IporHo3upoBaTb BO3MOXHOCTH NPOTEKAHUS XUMHUYECKHX NPeBpallleHUH B
pa3/IMYHBIX YCI0BUSAX 0C/IE Tpe/BapUTEIbHON paboThI.

OnpejieIsiTb OKUCJIUTEb U BOCCTaHOBUTENb B OBP.

CoCTaBJIATh 3/IEKTPOHHBIN 6a/IaHC peaKI1H.

[Ipor3BOANUTH BEIYUC/IEHHSA 110 XUMHUYECKUM yPaBHEHUSAM I10 aJITOPUTMY.

BricTpanBaTh pa3BEépHyThble NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOX Ha
MHOOpMaIHIO U3 yiebHMKaA U CIPABOYHBIX MAaTepPUAJIOB, TPAMOTHO
MCII0/1b30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XMMHH [0CJIe
NpeJBapUTEJbHOTO CTPYKTYPUPOBaHHUA MaTepHaa.

Hcnosib30BaTh NpU BHINOJHEHUH YYeOHbIX 3alaHUH U B IIpoliecce

HCCJIeI0BATE/bCKOH JI€ATENbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMUYECKOT0 CO/IeprKaHusl, CIPaBOYHbIE MaTepHUaJibl, pecypcbl UHTepHeTa
H0CJIe KOHCYJ/IbTAIUHU C IeJarorom.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMH4yecKkue
peakLiy B pacTBopax

(84)

Teopusi 3/1IeKTPONUTUYECKOHN JUCCOLMALUU. DIEKTPOJUTHI U
HE3JIEKTPOJIUThI. KaTHOHBI, aHHOHBL. *MeXaHU3M JUCCOL ALY
BEILeCTB C Pa3JMYHbIMHU BUAAMU XUMHUY€ECKOH cBsi3u. CTeneHb
pucconyanuu.* CUIbHbIE U C1abble 3J1eKTPOJIUTHIL.

Peak1iyiy HOHHOTO 06M€Ha, YCI0BHS UX IpoTeKaHus. MoHHbIe
yPaBHEHHUSsI peaKLUil.

XyMUYecKue CBOWCTBA KUC/IOT, OCHOBAHUM U COJel B CBeTe
HpeACTaBJeHUH 06 3JIEKTPOJUTHYECKOH Aucconuanuu. Cpesa
pactBopa. [loHsATHE 0 rUApOIU3e Coell.

KayecTBeHHble peaKLi1 Ha KATHOHbI

Y aHUOHBI : XJIOpUJ-, 6POMUJI, HO3UJ-, CyIbPaT-, KapboOHAT-,
cunukat-pocdaT- aHHOHB], TUPOKCH/-MOHBI KaTUOHBI aMMOHHUS,
MarHus, Kajbliys, aJIlOMUHUS, )KeJle3a 2+, 3+, UHKA,
HPUCYTCTBYIOLIME B BOJHBIX PaCTBOPaX..

JleMOoHCTpanuu

JJieKTpUYecKas IPOBOJUMOCTb PACTBOPOB BELIECTB; BUXKEHHE
HOHOB B 3JIEKTPUYECKOM II0JIE.

OnBITHI, UIIIOCTPUPYIOLIYE NPU3HAKY [TPOTEKAHUS PeaKIui
HOHHOT0 0OMeHa.

OnbITHI IO ONIPE/eJIEHUI0 CPeibl B pacTBOpax cosiel (xaopuza
HaTpus, Kap6oHaTa HATPUS, XJIOPU/IA [IUHKA).

JlaGopaTopHble U NPpaKTHYEeCKUe

pa6oThl

JIaGopaTOpPHBIH OMBIT:

Ne8Peakuuu HOHHOTO 0OMeHa B pacTBOPax 3JIEKTPOJIUTOB:
cyabdara megu(Il)

Y WEJI0YM, Kap6oHaTa HATPUS U COJISTHOM KUC/IOTBI, peaKLust
HeUTpasu3aluu Mexy T’ POKCUI0M KaJlis U COJISTHOM KUCTOTOM.
N29. KauyecTBeHHble peaKkuum Ha MOHbI B pacTBope.

[IpakTHyeckas pa6oTa:
Ne 1. PemieHue 3kcliepuMeHTa/bHbIX 33/ja4 110 TEME.

BbruucieHUus:
— 10 YpaBHEHUSIM XUMUYECKUX PEAKIUI

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH, @ TAKXe CMbICJ TEOPUU
3JIEKTPOJINTUYECKOH AMCCOLMALIMH C OITIOPOH Ha CXeMBI.

O6bsACHATD NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C IOMOILbIO NeJjarora.

CocTaBJAATb YpaBHEHUS JUCCOLMALMN KUCJIOT, LieJI04eH U COJIeH, OJIHbIe
Y COKpaLléHHble HOHHBIE YPaBHEHHUSA XUMUYECKUX PEAKLIUA HOHHOTO
o6MeHa.

[I1aHMpPOBATb M OCYLIECTBJATD HA IPAKTHKE XMMHUYECKHe 3KCIIEPUMEHTHI,
NPOBOJUTb HAGJIIO/JeHUS, 1eJIaTh BBIBO/BI 10 pe3yJIbTaTaM SKCIIepUMeHTa
110CJ1e Ipe/iBapUTEbHOM paboThl.

CnepnoBaThb npaBusiaM 6e30nacHOi paGoThl B 1abOpaTOPUH NPU
UCII0/1b30BAaHUH XUMHUYECKOH NMOCY1bl U 060Py/10BaHUSA 110/, KOHTPOJIEM
nejiarora.

[Ipou3BOAUTE BBIUHUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSM.

BreicTpanBaTb pa3BépHyThIe IMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOM Ha
“HopMaLHIo U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaioB, TPaMOTHO
HCI0J1b30BaTh U3y4YeHHbIN MOHATUHHBIN aNlapaT Kypca XMMUU [ocjie
NpeJBapUTEJbHOTO0 CTPYKTYPUPOBAaHUsI MaTepHasa.

Hcnosib30BaTh NpH BBINOJHEHUH yUeOHBIX 3a/laHUH U B IIpoliecce
HCC/Iel0BaTe/IbCKOM 1esITeIbHOCTH HAyYHO-MIONYJISIPHYIO JIUTepaTypy
XUMHYECKOT0 CoZiep>KaHus, ClIpaBOYHbIe MaTepHaJibl, pecypchl UHTepHeTa
1ocJie KOHCY/IbTalluH C NeJjaroroM.

Paspeu 2. HeMeTaJ1/1bl M UX coeJMHEHUA (24 1)
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Tema 3. O61asa
XapaKTepHUCTHUKa XMMHUYeCKHX
3jieMeHTOB VIIA-rpynnsl.
T'ajioreHs!

(44)

O61ast XapaKTepPUCTHKA rasoreHoB. 0CO6eHHOCTH CTPOEHUsT
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE AJis HUX CTENEeHU
okuceHus. CTpoeHHe U GU3NYECKHe CBOMCTBA IPOCThIX

BellleCTB — rajoreHoB. XHMHYeCKIe CBOMCTBA Ha MpUMepe XJ10pa
(B3anMogeiicTBHE C MeTa/lJIaMH, HeMeTalJlaMU (BOZAOPOLOM U
KuciopooMm),*menodamu*). Xiaoposogopos. CossiHast KUCJIOTa,
XMMHYeCKHe CBOICTBA, *noyyeHune*, npuMmeHeHnre. KauecTBeHHbIe
peaxIiK Ha raJoreHU/-uoHbL */leficTBHeE X/10pa U XJIOPOBOAOPOJA
Ha OpraHu3M yesioBeKa.* BaxkHelIre XJIOpU/bI U UX HAX0XKEHHUE B
npupoze.

JleMoHCTpanuu
BHaeomaTepuaan: raJIoreHbl U UX COeJUHEHH.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHbie U IPpaKTHYeCKHE PaGOThI
JlabopaTOPHBIH OMBIT:

PacnosnaBaHue xJ10pUA-HOHOB.

[IpakTHyeckas paborTa:

Ne 2. [TosryyeHue COJITHOM KUCJIOThI, U3yYyeHue eé CBOMCTB.

BoluucieHust
110 ypaBHEHUSIM XMMHUECKUX peaKIui.

OGBSACHATD 061Lie 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJIJIOB U UX
coeJMHEeHUH B IpeJie/1ax MaJblX NEPUOJOB U IJIaBHBIX OATPYII
[leproNYeCcKOl CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C MCII0JIb30BaHHUEM CXEMBI.

XapakTepu30BaTh GU3NYECKHE U XUMUYECKHe CBOWCTBA NPOCTBIX BELeCTB
raJloreHoB (Ha NpUMepe XJI0pa) U CJI0KHBIX BellleCTB (XJI0pOBOOPO/A,
XJIOPH/Ia HATPHsl), CIOCOGBI UX MOJIyYeHUs], TPUMeHeHHe 1 3HaYeHHe B
IPUPOJEe U )KU3HH YesIoBeKa I0CJie CTPYKTYPUPOBaHUSI MaTepHaa.

Onpezie/isiTh raJloreHUA-UOHBI B PACTBOPE C UCI0/Ib30BaHUEM TaGJINL b
"XapakTepHble peaKl[U1 HAa aHUOHBI".

[11aHUPOBATH U OCYLIECTBJATD HA NPAKTUKE XUMHUYECKHE IKCIIEPUMEHTH,
NPOBOJUTH HAGJIIOEHHS, 1eIaTh BLIBO/bI [0 Pe3y/IbTaTaM IKCIIePUMEHTa
MocJie MpeABapUTENbHON PabOTHhI.

Tema 4. O61asa
XapaKTepHUCTHUKa XUMHUYeCKHX
aseMmeHTOB VIA-rpynnsl Cepa
U eé coeguHeHus (5 1)

O61as xapakTepyucTHKa 3ieMeHTOB VIA-rpymnnel. Oco6eHHOCTH
CTPOEHUS ATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJ1s1 HUX CTelleHU
okucsneHus. CTpoeHre U pU3UYeCKHe CBOMCTBA NPOCTbIX

BelleCTB — KHUCJIOPO/ia U CEpPBL

AnnoTpomnHble MOAUGHUKALUY KUCI0POJA U cepbl. XUMUYECKHe
CBO¥cTBA cephbl. B3auMozeiicTBYe ¢ HEMeTa/IaMHU - BOJOPOJIOM U
KHMCJIOPOJIOM, MeTaJ/lJIaMH, KOHLLeHTPUPOBAaHHBIMU a30THOH U
cepHO# KucjaoTaMu. CepoBOJIOpO, CTpoeHHe, U3NUECKHe

O6BACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VIA-
TPYIIBI U UX COeJUHEHU
C y4ETOM CTPOEHHs UX aTOMOB C OIIOPOH Ha cxeMy "Hi3MeHeHHe PafUyCoB B
noArpymnmnax”.

XapakTepu3oBaTh GU3HYECKUE
Y XMMUYeCKHe CBOHCTBA NIPOCTOr0 BELeCTBA Cephl U €€ CoeJUHeHUH
(cepoBOJOPOAA, OKCHOB CEPbI, CEPHOM KUCJIOTI, CyIbGATOB), CHOCOGHI UX
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1 XUMHYeCKHe CBOHMCTBa (KHCJ’IOTHbIe 144 BOCCTaHOBHTeJ’IbeIe). IIoJiyd4eHud, IpMMEeHeHe U 3Ha4eHUue B IpUupoJe U )KU3HHU YeJIOBEKa C

OKcuAbI cepbl KakK NpeJCTaBUTeM KUCIOTHBIX OKCH0B. CepHast ONOPOH Ha CXEMY U IJIaH.

KHMCJIOTa, U3NYEeCKHe U XMMUYecKHe CBOMCTBA (061ue KakK OnpefensiTh HaIM4YKe Cy1bGaT-UOHOB B PacTBODE.

HpeJCTaBUTeIs KJacca KUCIOT U *crienududeckue®), npuMeHeHure. | OGBACHATb CYLHOCTb 3KOJIOTHYECKUX IPOGJIEM, CBA3aHHBIX C NepepaboTKON
CepHHCTast KUCJIOTA. coeJJMHEHUH cepbl NT0CJIe CTPYKTYPUPOBaHUSA MaTepHala.

*XHMMUYecKue peaK1y, JieXallle B OCHOBE IPOMBIILJIEHHOTI'O [I1aHMpOBaThb U OCYLIECTBJ/IATH HAa IPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
crnoco6a rnosiy4yeHusl CEpHOM KUC/IOThL. ANnapaThl U IPOTEKaloI1e B NPOBOAUTH HAGJIIO/I€HUS, [leIaTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIepUMEHTa.
HUX IpolLecchl (Ha npuMepe MPOU3BOACTBA CEPHOM KUCIOTHI).* CnepoBaThb NpaBusiaM 6e30nacHOi paGoThl B 1abOpaTOPUH NPU

CoJiu cepHOM KHMCJIOTbI, Ka4eCTBEHHAs peaKlys Ha Cy/ibdaT-HOoH. MCII0/1Ib30BAaHUH XMMHUYECKOH NOCY1bl U 060PYL0BaHHUS 110/, PYKOBO/ICTBOM
HaxoxzeHue cepbl 1 eé coeJuHEHUH B npupo/e. *Xumuyeckoe nezjarora.

3arpsi3HeHHe OKpYy»XKalolel cpeJibl COeJMHEHUSIMU CepPbl [IpoM3BOANUTL BEIYUC/IEHHSA 110 XUMHUYECKUM yPaBHEHUSAM I10 aJITOPUTMY.
(KMCIOTHBIE A0/, 3arPsI3HEHHE BO3/[yXa U BOJL0EMOB), CIOCOGbI Hcnosib30BaTh NPU BEINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHHUKa,

ero npejoTBpalleHus.* CrnpaBoyYHble MaTepuaJbl ([leproAUYECKYI0 CUCTEMY XMMHUYECKUX

asiemeHTOB /l. U. MeHzeneeBa, TabIUIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3IEKTPOXUMUYECKUH sl HAanpsHKeHUH
MeTaJljoB).

HWcnosip30BaThk NpU BBINOJHEHUH yYeOHbIX 33/JaHUH U B IIpoliecce

JleMOHCTpanuu
Konneknuu (BuaeomaTepuassl): cepa U eé coeJUHEHMUS.
O6yriiMBaHMe caxapa Mo/ AeHCTBHeM KOHLEHTPUPOBaHHOHN cepHOM

KHUCJIOTBI. o

HCC/IeI0BATEIbCKOH J1esITeIbHOCTH HayYHO-MONYJIIPHYIO IUTEPATYPY
JlaGopaTopHble U NPAaKTUYeCKHe PaGoThbI XHMHYECKOT0 COZlep KaHus, ClIpaBOYHble MaTepUaJibl, pecypcbl MHTEpHeTa
JlabopaTOpHBIE OMBITHI: [0CJIe KOHCYJIbTALMH C [1€AaroroM

O6HapyxeHue cy1bdaT-HOHOB.

B3auMo/eiicTBYe pa36aBieHHOM CEPHOM KUCIOTHI C LITHKOM.
BeruuciieHus

II0 ypaBHEHUSIM XMMHUYECKHX PeaKLMi
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3JieMeHTOB VA-rpynnsl. A3or,
dochop u ux coeguHeHUs

(74)

O61as xapaKTepHuCcTHKa 3/1eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUS ATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJIs1 HUX CTelleHH
OKHCJ/IEHHUS.

A3oT, pacnpocTpaHeHue B IpUpo/ie, PU3NYECKHE U XUMUYECKHE
cBo¥icTBa. KpyroBopoT asoTa B npupoze.

AmMuaKk, ero pusnyecKre U XUMHYECKHE CBOMCTBA, NOJIydeHre U
npuMeHeHue. CoIM aMMOHUS, X QU3NYECKHe U XUMUYECKHe
CBOWCTBA, NpUMeHeHHe. KayecTBeHHas peak1ysi HA HOHbl aMMOHHUS.
A3oTHas KMCJI0Ta, eé pu3nyecKre U XMMUYeCKHe cBoicTBa (061iue
KaK Ipe/ICTaBUTeJIs KJIacca KUCJIOT U *cnenupunyeckue™).
*A3oTHCTas KUc1oTa. Mcnosib30BaHue HUTPATOB U COJIed aMMOHUSA
B Ka4eCcTBe MUHePaJIbHbIX y106peHui.*

XuMHYecKoe 3arpsisHeHre OKPYKalolel cpe/ibl COeJUHEHUSIMHU
a3oTa (KMC/JI0THBIE JJOX/IH, 3arpsi3HEHHE BO3/[yXa, I0UBbI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu pochopa*, dusnyeckue u
XUMH4YeCcKre CBOHCTBa.

Okcug pocopopa(V) u pochopHas kucioTa, GU3nIeCKUe U
XHMUUYECKUe CBOUCTBA, *nosyyeHue.* *KayecTBeHHas1 peakuus Ha
docdaT-noHbL*

*WUcnosp3oBaHre pochaToB B KaueCTBe MUHEPATbHBIX yA00peHU .
3arpsisaHeHHe NPUPOJHBIX BOL0EMOB pochaTaMu.

JleMoHCTpanuu
Kosneknuu: docdop u ux coegrHeHuUs.
B3auMo/eficTBYe KOHLEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJbIO.

JlaGopaTopHble U NPAaKTUYeCKHe PaGoThbl

JlabopaTOpHBIE OMNBITHI:

1. BzauMoeicTBHE COJiIell aMMOHUS C IIEJIOYBIO.

2. O3HaKoMJIeHHe ¢ 06pa3jaMHy a30THBIX U OoCPOPHBIX yA0GPEHUH.
[IpakTHyeckas pa6oTa:

Ne 10. [TosyyeHue aMMHaKa, U3y4YeHHe ero CBONCTB.

BbruucieHust
M0 ypaBHEHUSIM XUMHUYECKHUX pPeaKIuH

O6bsICHATD 00611j1e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3J1IeMeHTOB VA-
IPYNIBI ¥ UX COEJUHEHUH C YYETOM CTPOEHHS UX ATOMOB.

XapakTepusoBaTb GU3UYECKHE U XUMHUYECKHE CBOWCTBA NPOCTHIX BELECTB
azoTta ¥ pocdopa U UX coeAMHEHUH (aMMHaKa, coJled aMMOHHUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza ¢ocdopa(V) u dochopHoi KUCIOTHI,
docdaToB), criocoObl UX MOJTYYeHUs], IPUMEHEHNE U 3HaYEHHEe B IPUPOJe
Y ’KU3HU YeJI0BeKa C UCI0/Ib30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUSA U pocdaT-HOHBI B PaCTBOPE C UCIO/Ib30BAHUEM
TabMLbl "XapaKTepHble peaKkljud Ha KAaTUOHBI U aHUOHBI".

OGbACHATD CYLIHOCTb 3KOJIOTHYECKUX NTPO6JIeM, CBI3aHHBIX C HAX0XK/EHUEM
coeMHeHUH a3oTa ¥ pochopa B OKpyKarollel cpeje.

[I1aHMpPOBATb U OCYLIECTBJATD HA IPAKTHKE XMMHUYECKHe 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJII0/IEHHUS, [ie/IaTh BbIBO/bI 110 PE3y/IbTAaTaM 3KCIEPU-MEHTA.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThI B J1JaGOpaTOPUH NMPU
HCI0JIb30BaHUU XMMHUYECKOH NOCYy/Ibl U 060PyA0BAHUSI.

[IpoM3BOANUTH BEIYUC/IEHHS 10 XHMUYECKHUM YPaBHEHUSIM.

HWcnosib30BaTh NpH BBINOJHEHUH YUe6HBIX 3a/JaHUH TEKCThI yueOHHUKa,
CIpaBOYHbIE MaTepHaJibl (IEPUOAUYECKYIO CUCTEMY XUMHUYECKUX
asiemeHTOB /I. U. MeHzeneeBa, TabIUIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IEKTPOXUMUYECKUH sl HAanpsHKeHUH
MeTaJljoB).

HWcnosib30BaTh NpU BbINOJHEHUH Y4eOHBIX 33/laHUH U B IIpoliecce

HCCJIeI0BATE/bCKOH J1eATeIbHOCTH HAYYHO-NIONYJ/ISIPHYIO JIUTEPATYPY
XMMHYECKOI0 COJlepyKaHus, ClIpaBOYHble MaTepHaslbl, pecypcel HTEpHETA
HocJle KOHCYJIbTAlUY C IeAaroroM

Tema 6. 061125 XapaKTepuc-
THKAa XUMHYECKHUX 3JIEMEHTOB
IVA-rpynnsl.

Yriiepoj i KpeMHHM#A U UX

Yriiepog, a/s0TponHble MoAMGUKALMY rpadHUT, aMas.
B3aumozeiicTBYe ¢ MeTa/lJlaMU, HEMETaJIJIaMH,
KOHI|EHTPUPOBAaHHBIMH a30THOU U CEPHOU KHUCJIOTAMH,
pacnpocTpaHeHUe B Ipupoje, GU3niecKre U XMMHUYECKHUe

O6BSCHATH 001IKEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3JieMeHTOB IVA-
TPYIIbI U UX COEJUHEHUH C yYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh GU3NUECKHUE U XUMUUECKHUE CBOMCTBA MPOCTHIX BELIECTB
yIJIEPO/A U KPEMHHUS U UX COeJUHEHUM (OKCUAOB YIJyIepo/ia, YTOJbHOMU
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cCoeJUHEHUuA

(84)

cBoiicTBa. Axcop6uus. KpyroBopoT yriieposa B mpupoze.
Okcu/ibl yriieposia, ux pusnieckue U XMMUYeCKle CBOMCTBA, UX
JleiCTBUE Ha )KUBble OPTaHU3MbI, IOJIyYeHHe U IPUMeHeHHe.
*JKoJIorMYecKre pobJieMbl, CBsI3aHHbIe € OKCUA0M yriaepoaa(IV);
TUIO0Te3a IV106a/IbHOTO NMOTENJIEHHS KJIMMaTa; TapHUKOBBIH
adpdekT.*

YroJibHasi KUC/IOTA U €€ COJTH, UX GU3NYeCcKre U XUMHUYeCKHe
CBOWCTBA, NOJly4YeHHe U IpUMeHeHUe. KauecTBeHHas1 peakuus Ha
KapboHAT-UOHBL

*[lepBoHayYa/bHbIe MOHATHS 06 OPraHUYECKHX Bell[eCTBaX KaK O
COeJMHEeHUSIX YTJIepo/ja: 0COOEHHOCTH COCTaBa U CTPOEHUS.
[ToHsITHE 0 GMOJIOrMYECKH BaXKHBIX BElleCTBAX: XKUPaX, 6eJKax,
yryieBojax. MaTepraibHOe eIMHCTBO OPraHUYeCKUX U
HeOpraHUYeCKUX CoeJMHeHnM.*

*KpeMHui, ero pusryeckre U XMMHUYECKHe CBOUCTBA (Ha mpuMepe
B3aMMOJENCTBUSA C MeTa/JIaMU U HeMeTa/lJIaMH), ToJIy4eHue U
NpUMeHeHHe B 3JIeKTPOHUKe.*

*CoennHeHUsI KpeMHUS B pupoe. O61re npecTaBaeHus 06
okcuze kpeMHUs(IV) u kpeMHUeBOH kucoTe. CUIMKATBI, KX
HCI0JIb30BaHUE B ObITY, MeAUIIHE, TPOMBILIJIEHHOCTH.
BakHelilme cTpouTe/bHbIE MaTepHasIbl: KEPAMHUKA, CTEKJIO,
L[eMEHT, GETOH, XKeJie300eToH. [Ipo6ieMbl 6€30MacHOr0
HCI0JIb30BaHUS CTPOUTEbHBIX MaTEPHAJIOB B IOBCEAHEBHOM
KU3HU.*

JleMoHCTpanuu

Mopenn KpUCTaIJIMYECKUX PELIETOK a/IMa3a, rpaduTa, MOJIEKYJIbI
¢bynnepeHa.

Ancop6uys pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BupeomMarepuasbl: cUIMKaTHasA IPOMBIILIEHHOCTb.

Mogeu MoJieKyJ1 OpTaHUY€eCKHUX Bell|eCTB.

JlaGopaTopHbie U IpaKTHYeCKHE PaGOThI

JlabopaTOPHBIH OMBIT:

KauecTBeHHas peakiyst Ha KapOOHAT-HOH.

[IpakTHYeckre paboOThI:

Ne 11. [TosrydeHue yIyIeKUCIOT0 ra3a v U3y4yeHue ero CBOMCTB.
KauecTBeHHas peakuysi Ha KapOOHAT-HOH.

Ne 12. PelueHue akcliepMMeHTa/lbHbBIX 33/ja4 110 TeMe «HemeTanbi».

BoruucieHus
[0 YpaBHEHHUAM XUMUYECKUX PEaKIUH, eCJIv OJJUH U3 PeareHToB
JlaH B BH/le BOJHOT'0 PAaCcTBOpa C U3BECTHONW MacCOBOH JI0JIEM.

KHCJIOTBI, KAp6OHATOB, OKCH/IA KPEMHHUS, KPEMHHUEBOW KUCJIOTHI,
CUJIMKATOB), CIIOCOOBI UX NOJIyY€eHHUsl, IPUMEeHEeHNe U 3Ha4YeHHe B IPUpo/ie
W ’KU3HU YeJIoBeKa.

OnpefessiTb KApOOHAT- ¥ CUJIUKAT-

WOHBI B PacTBOpe.

O6bACHATD CYLIHOCTb 3KOJIOTHYECKUX NTPO6JIeM, CBI3aHHBIX C HAX0XKJEHHUEM
YTJIEKHCJIOTO ra3a B OKpy»xaroliei cpefe.

WinrocTpupoBaTh B3aHMOCBSI3b HEOPraHUYECKUX COeJUHEHUH yriepoja 1
OpraHUYeCcKHX BeIeCTB M0/ PyKOBOJCTBOM YUHUTEIs.

[11aHMpPOBATB U OCYIIECTB/IATDH HAa IPAKTHKE XUMHUYECKHEe 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIO/I€HUS, J1e/1aTh BbIBO/bI 10 pe3y/IbTaTaM 3KCIepUMEHTa
nocJie Npe/iBapUTebHON paGoThl.

CienoBaTh NpaBUaM 6e30nacHOM paboThI B J1JaGOPAaTOPUH NMPHU
HCI0JIb30BaHUU XUMHUUYECKOH OCYy/IbI U 060PyA0BAHUSI.

HWcnosib30BaTh NpH BBINOJHEHUH YUeOHbIX 3a/laHUH TEKCThI yueOHHUKa,
cnpaBoyHble MaTepuabl ([leproguyeckyro cHCTeMy XUMHAYeCKUX
asiemeHTOB /I. U. MeHzeneeBa, TabIUIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3IEKTPOXUMHUYECKUH psii HAanpsHKeHU R
MeTaJIJIOB) N0CJ/e KOHCYJIbTAalMH C Ie[jaroroM.

HWcnosib30BaTh NpH BBINOJIHEHUH yUeOHBIX 33/laHUH U B IIpoliecce
HCC/lel0BaTe/IbCKOM 1esITeIbHOCTH HAyYHO-MIONYJISIPHYIO JIUTepaTypy
XUMHYECKOT0 COZiep>KaHus, ClIpaBOYHbIe MaTepHaJibl, pecypchl UHTepHeTa
1ocJ/ie KOHCY/IbTalUH C NelaroroM.

Pasges 3. MeTa/1/1bl M MX coegrHeHus (20 4)
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Tema 7. O6111e CBOMCTBA
MeTaJlIOB

(44)

O61ast XapaKTePUCTHUKA XUMUYECKHX 3JIEMEHTOB — METaJIJIOB Ha
OCHOBaHUH UX N0JI0XKeHHs B [lepHoANYEeCKO# CHCTEMe XUMHUYECKHX
aneMeHTOB /l. . MeHzesieeBa 1 cTpoeHus1 aToMOB. CTpoeHHe
MeTaJlJI0B. MeTasl/IMyecKasi CBsi3b U MeTaslJIMyecKast
KpUCTaJLINYeCKast peliéTKa. JIeKTPOXUMHYECKHH psj
HanpshKeHUH MeTa1oB. Pu3nyecKue U XMMHUYeCKHe CBOUCTBA
MeTasl10B. *06111e COoCOGbI OJTyYeH s MeTal10B. [loHsATHe 0
KOPPO3HMH METAJIJIOB U OCHOBHBIE CIIOCOGBI 3aLUTHI OT KOPPO3UH.
CniiaBbl (CTaslb, YYTYH, AIOPATIOMUHUH, 6pOH3a), UX IPUMEHEHHE B
OBITY ¥ HPOMBIIIJIEHHOCTH.*

JleMoHCTpanuu

O3HakoMJIeHHe ¢ 06pa3liaMy MeTaJ/lJIOB U CILJIABOB, UX
bH3UYeCKUMU CBOMCTBAMU.

Mojeu KpUCTaJIM4eCKUX PeLIETOK METAJLJIOB.
BupeomaTtepuasnbl: KOppo3usi METAJLIOB.

JlaGopaTopHble U IpaKTHYeCKHE PaGOThI

JlaGopaTOpHbBIE OBIThI:

O3HakoMJIeHHEe C 06pa3laMu CIIJIABOB METAJLJIOB.

3aBHCHMOCTb CKOPOCTH PeaKIMy MeTaJjljla C KUCJIOTON OT IPUPOAbI
MeTaslia.

BbluucieHust
— I10 ypaBHEHUSIM XMMUUYECKUX peaKLui, eciu OJMH U3 peareHToB
COJIEPKUT NIPUMeECH

PackpbIBaTh CMbIC/I U3yYyaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHS IPU
ONMCAHUU CBOMCTB BELIECTB U UX NpeBpallleHHH.

O6bsACHATD 0011j1e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COeJUHEHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTb CTPOEHHE METAJVIOB, 0011e GU3NYECKHEe U XUMUYECKHE
CBOMCTBA MeTaJJIOB.

XapaKTepHu30BaTb 00OLHe CIIOCOOLI MOJNYyYeHUs MEeTAJIJIOB MOCIe
CTPYKTYypHUpPOBAHUsA MaTepHaa.

CrnepfoBaThb npaBusiaM 6e30nacHOi paGoThl B 1abOpaTOPUH NPU
MCII0/Ib30BAaHUH XUMHUYECKOH MOCy1bl U 060py10BaHUA.

[Ipor3BOAUTb BLIYUC/IEHUS 110 XHMUYECKHUM YPaBHEHUSIM.

Hcnosib30BaTh NPU BEINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHHUKa,
cnpaBoyHble MaTepuabl ([leproguyeckyio cHCTeMy XUMHAYeCKUX
asiemeHTOB /l. U. MeHzeneeBa, TabIUIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3IEKTPOXUMUYECKUH sl HAanpsHKeHUH
MeTaJljoB).

Hcnosib30BaTh NpH BBINOJHEHUH yUe6OHBIX 33/laHUH U B IIpoliecce
HCC/Iel0BaTe/IbCKOM 1esITeIbHOCTH HAyYHO-MIONYJISIPHYIO JIUTEepaTypy
XUMHYECKOT0 COJZieprKaHus, ClIpaBOYHbIe MaTepHaJibl, pecypchl UHTepHeTa
nocJjie nNpejBapyUTeJbHON KOHCY/IbTALUH C Ielarorom
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Tema 8. BaxkHelIue
MeTaJlJIbl U UX COeJMHEHUA
(164)

llesroyHble MeTasibl. [Tosioxkenue B [lepuoanyeckoi cucteme
XUMHYeCKUX 37ieMeHTOB /. U. MeHze1eeBa, CTpOeHe aTOMOB.
HaxoxxzeHue B mpupo/e.

dusnyeckre U XUMUYeCKHE CBOHCTBA (Ha IpUMepe HATPUS U
Kasus). OKCUbl ¥ TUIPOKCU/BI HATPUsS U Kanus. [IpuMeHeHue
IIeJIOYHBIX METAJIJIOB U UX COEJUHEHUH.

[lles104HO3eMeTbHBIE METAJLIbl MarHUHM U KaJIbIIUH, CTpOEHUe
aToMoB. [TosioxxeHue B [leproanyeckoil cucTeMe XUMUY€ECKUX
aneMeHTOB /. U. MenzieneeBa. Haxox/eHue B npupoze.
dusnyeckre U XMMHUYECKHE CBOMCTBA. BaxkHel1ne coeJMHEeHUs
KaJblus (OKCuz, rupoKcuz, coun). *XKEcTkocTb BoAbI M CIOCOGBI
eé ycTpaHeHuUs.*

Amomununil. [lonoxeHnue B [lepuogudeckoi cucTeMe XUMHUYECKUX
asnieMeHTOB /I. U. MeHnzeneeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusndeckre U XMMHUYeCKUe CBOMCTBA. AMoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCH/A.

XKeneso: cocras, cBoiicTBa u nosyveHue. [losoxeHue B
[leproanyeckoy cucTeMe XMMUYECKUX 3JIEMEHTOB

. U. MeHzesnieeBa, ctpoeHue atoma. HaxoxeHue B npupo/e.
dusnveckre U XMMUYECKUE CBOUCTBA. OKCUABI, TUAPOKCU/BI U COJTU
xenesa(ll)

u xese3a(lll).

JleMoHCTpanuu

BsauMogelicTBUe HaTpUs C BOJOM.

OkpauiMBaHue MJIaMeH! HOHAMHU HAaTPUs U KaJlusl.
OkpaurBaHue JIaMeH! HOHAMH KaJIbLIUs.
BsauMojielicTBUe OKCHA KaJbIHsl C BOJOMH.
BuseoMartepuabl: ropeHue xKeJjie3a B KUCJI0PO/JIE U XJIOpeE.

JlabopaTopHble U IPAaKTUYeCKUE PaGOThI
JlabopaTopHBIE OMbITHI:

O3HakoMJIeHHe c 06pa3laMy aJIlOMUHUS U ero CIJIaBOB.
AMdoTepHbIe CBOWCTBA T'HAPOKCH/IA AJTIIOMUHUS.
KavecTBeHHble peaKLi1 HA UOHBI XKeJie3a.
[IpakTHYeckre paboOThI:

Ne 13. PemieHue akcnepyMeHTa/IbHBIX 33/1a4 110 TeMe «MeTaJlbl».

BbluucieHust
110 ypaBHEHUSAM XMMHUECKUX peaKIui.

O6bsICHATD 0011j1e 3aKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-
METAJIJIOB B IPYNIax U UX COeJUHEHUH C yY46TOM CTPOEHHUS UX AaTOMOB.

XapakTepu3oBaTb GU3NUYECKHE U XUMHUUYECKHe CBOMCTBA MPOCTLIX BEILECTB
METAJIJIOB U UX COeJMHEHUH (OKCHU/I0B, THAPOKCH/OB, COJIeH) ¢ onopoi Ha
CXeMy, CIocO6bI UX MOJIyYeHHs], IPUMEHEeHHe U 3HaYeHHe B IPUPO/Ie U U3HU
yeJsioBeKa.

Pacnio3HaBaThb € MOMOLbIO Ka4eCTBEHHbBIX PeaKIMi HOHbI METaJIJIOB (MarHus,
KaJIbLIMs, aJIIOMUHUS, IMHKQ, XKeJie3a (2+), xkene3a (3+), Meau (2+) ¢
WCIOJIb30BaHKUEM Tab MBI "XapaKTepHble peaK[Mu1 Ha KATHOHbI".

[I1aHMpOBaThb U OCYLIECTBJ/ISATH HAa IPAKTHKE XUMHYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJII0/I€HUS, Jle1aTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIepUMEHTa.

CnepoBaThb npaBu/IaM 6e30MacHOM paboThI B J1abOpaTOPUU NPU
HCI0JIb30BaHUU XUMHUY€ECKOH OCY/bl U 060PYA0BaAHUS.

[IpoM3BOAUTH BEIYUC/IEHHS 10 XHMUYECKHUM YPaBHEHUSIM.

BricTpauBaTh pa3BEépHYThiE NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOY Ha
“HGOOPMALHIO U3 yYeOHHKA U CIIPABOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0J1b30BaTh U3y4eHHbIN MOHATUHHBIN aNlapaT Kypca XUMHUHU.

Hcnosib30BaTh NPU BBINOJIHEHUH Y4e6GHBIX 33/JaHUN U B IpoLiecce
HCCJIeI0BATENbCKOHN JIEATENbHOCTH HAYYHO-TIONYJISPHYIO JIUTEPATYPY
XHMHYECKOI0 COJIePXKaHus1, CIPAaBOYHbIe MaTepHaJbl, pecypcbl UHTEepHEeTa
[ocJle IpeJiBapUTebHON KOHCYIbTALUH C TearoroM

Paspe 4. Xumus 4 okpy:xamomas cpeaa (3 1)

Tema 9. BemiectBa n
MaTepHaJibl B X)KU3HU
yeJjioBeKa

*HoBnble MaTepHaJibl U TEXHOJIOTHUH. BemeCTBa ¥ MaTepHaJibl B
HOBCE,C[HGBHOI‘/'I ’KU3HU YyesioBeKa. XUMUSA U 3A0pOBLbE. Be3onacHoe
HCII0JIb30BaHHE BELECTB U XUMHWYE€CKUX peaKunﬁ B 6bITy.

XapaKTepu30BaTh POJIb XUMHUH B Pa3JIMYHBIX chepax JesTeJbHOCTH JI0LeH,
OCHOBHBI€ BellleCTBa U MaTepHuaJibl, IpUMeHseMble B XKU3HU COBPEMEHHOT0
yeJioBeKa.
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(39 [IprpoJHble HCTOYHUKH YTJIEBOAOPOAOB (YroJib, IPUPOAHBIi ras, OGBACHATD yCI0BUS 6€30I1aCHOTO HCI0JIb30BaHUs BEIECTB U XUMUYECKUX
HedTb), NPOAYKTHI UX ePepaboTKH, UX POJIb B ObITY U peaxiui B GBITY.

HPOMBILIIEHHOCTH. AHanu3upoBaTh U KPUTHUYECKH OLEHUBATh HHPOPMALUIO O BIUSHUU

OCHOBBI 9KOJIOTMYECKOH IPaMOTHOCTH. XUMHUYECKOe 3arpsi3HeHHe IPOMBILIIIEHHOCTH, CEJIbCKOT0 X0351CTBA, TPAHCIIOPTA U JP. HA COCTOSIHHE

OKpy»alolel cpeabl (IpefesbHO JONYCTHUMast KOHLEHTPaLUs OKpy»Kalollel cpesbl.

BeuectB — [1JIK).

YMeTh oka3bIBaThb MEepBYy MNOMOLIb IPU XUMHUYECKHUX 0KOraxX U OTPABJIEHUAX.
Posnb xumuu B peneHruy 3KOJI0TN4eCKUX l'IpOﬁJ'IeM.*

[IpyHUMATB yyacTHe B 00CYX/eHUH NP06JIeM XUMUYECKOH U 9KOJIOrMYeCKOH
HaIPaBJIEHHOCTH, BbICKA3bIBaTh COGCTBEHHYO [TO3ULUIO 10 TpobJieMe U
npeJJlaraTb BO3MOXKHbIE Y TH €€ pellleH!s ¢ ONopol Ha MHPOpMaLHIo U3
yueOHHKA U CIIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa.

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYHEBHBIE MATEPUAJIBI JIS1 YVHEHUKA

» Xumus: 8- kiacc: 0a30BBIM ypOBEHb: Y4eOHUK; 5-¢ m3manue, nepepadoranHoe I'abpuensn O.C., Octpoymon N.I,
CnankoB C.A. AkimmonepHoe o0miectBo «M3aarensctBo «IIpocBerienne»

o Xumus: 9-if kimacc: 0a3oBBIM YPOBEHb: y4eOHHK; 5-¢ mzmanue, nepepadorannoe ['abpuensa O.C., OcrtpoymoB W.I,
CnagkxoB C.A. AxkunonepsHoe obmectBo «M3narensctBo «lIpocBemienue»

METOANYECKUE MATEPUAJIBI I YUUTEJLA

1. O. C. I'abpuensn, 1. B. Axcénona, C. A. CrnagkoB ""Meroandeckie peKOMEHIAINH IS yUUTENs K yueOHUKY "Xumus -
8 ki." O. C. I'abpuensana, U. I'. Octpoymona, C. A. Cnaakopa"

2. I'abpuensu O. C., Bockoboitnukosa H. I1., fmykosa A. B. HactonpHast kaura yuntens. XuMus. 8 Ki
3. I'abpuensn O. C., Bockoboitaukosa H. I1., Amrykosa A. B. Hactonbnas kaura yuntens. Xumus. 9 k1.

4. Xumus : 8—9-e kimaccel : 0a30BBI ypOBEHb : MeToauuyeckoe mocobue k ydyeOHukam O. C. T'abpuemnsna, U. T.
OctpoymoBa, C. A. CnagkoBa / O. C. I'abpuensn, C. A. Cnaakos.

[MUD®POBBIE OBPA3OBATEJILHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
https://lesson.edu.ru/04/08

http://him.1september.ru - ['azeta « XuMus» u callT s yaurtens «5 uay Ha ypoK XUMUM»
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http://www.chemnet.ru - ChemNet: mopran ¢pyHIaMEeHTaTbHOTO XUMHUYECKOTO 00pa30BaHMs
http://www.alhimik.ru - AJIXMUMUK: caiit JI.FO. AnukGepoBoit

http://www.hemi.nsu.ru - OCHOBBI XMMUH: 00Opa30BaTENIbHBINA CAUT JJIsI IKOJILHUKOB U CTYICHTOB
http://www.chemistry.ru - Xumusi B OTKPBITOM KOJUTCIHKE

http://webelements.narod.ru - WebElements: oHnaiiH-ClipaBOYHUK XUMHUYECKUX JIEMEHTOB
http://belok-s.narod.ru - benok u Bce 0 HeM B OMOJIOTHH W XUMUHN

http://maratakm.narod.ru - BupTyanbHas xumudeckas 1kosa

http://all-met.narod.ru - 3anuMaTenbHasE XUMHUSI: BCE O METaJLIaxX

http://chem.km.ru - Mup xumun

http://www.104.webstolica.ru - Kabuner xumun: caiit JI.B. PaxmanoBoii
http://experiment.edu.ru - Komnekuus «EcTecTBeHHOHAYYHBIE SKCTIEPUMEHTBI): XUMUS
http://www.chemistry.ssu.samara.ru - Oprannyeckasi XUMHs: SJICKTPOHHBIA yUeOHHUK JJIsI CPETHEH IIKOIIBI

http://school-sector.relarn.ru/nsm/ - Xumus nias BceX: WUIIOCTPUPOBAHHBIE MaTepualbl MO OOIIEH, OpPraHUuYecKod u
HEOPraHUYECKON XUMUU

http://chemistry.r2.ru - Xumus /it IKOJILHUKOB: cailT ImuTtpust bonorosa
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http://schoolchemistry.by.ru - llIkonpHas xumus

http://rushim.ru/books/books.htm - SnexTponnas 6ubnuoTe
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