PACCMOTPEHO
Ha [eJarorunueckoM COBETE _}{TBEP}KI[AIO
npotokod Nel ot 28.08.2026r. HHpQKTaﬁ- OY CHI Nel

s “I.B.MiBanosa
| 28.08.2026r

PABOYA [TPOI' PAMMA
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA IJIAA OBYYAIOLIMXCA
C 3AJIEPXKKOM IICUXUYECKOI'O PA3BUTUSA

XUMMUA

8-9 kiaacc.




OI'JTABJIEHUE

T[TOACHUTEJIBHAS BAIIMCKA ...ttt 3
COLEPXXAHUE YUEBHOI'O [TPEAMETA «XUMMSD) ..c...eeeviiiiiiiiiiienieeeeeee 7
COHEPXKAHUE OBYUEHUSA B 8 KITACCE ......cooiiiiiiiieeieeeeeeeeeee, 7
COJAEP)KAHUE OBYUEHUSA B 9 KJTACCE ......cociiiiiiiiiieeeececeeee 10
[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O [TIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA................ 15
JIMHHOCTHBIE PE3YJIBTATDBI: ..ottt 15
METAIIPEIMETHBIE PE3YJIBTATDBI .......cociiiiiiiiiieieeeeeeeeeeeen 17
[TPEAMETHDBIE PE3VJIBTATDI ......cooiiiiiiieiieeeeeeeeeeeee e 18
TEMATUYECKOE [INTAHUPOBAHUE ........oooiiiiiiiiiieeeeeeeeeee e 26



[TOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamMma 1mo XuMuu Jjisi 0OyYarolUXCcsl € 3aJEPKKOM MCUXUYECKOTO
passutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00111€TO 00Opa30BaHUs MOATOTOBIICHA HA
ocHoBe DenepalbHOTO TOCYAApCTBEHHOTO OOPa30BATEIbHOTO CTAaHAApPTa OCHOBHOTO
obmiero oopazoanusa (IIpukaz Munnpocsemenust Poccun ot 31.05.2021 . Ne 287)
(manee — ®I'OC O0O0), PenepanbHOI aAANTHPOBAHHON 00Pa30BaTEIHHON MPOTPAMMEI
OCHOBHOTO  oO0miero  oOpa3oBaHusi i OOydYalOmUXCA C  OTPaHUYCHHBIMH
BO3MOKHOCTSAMHU 370poBbs ([Tpuka3 Munnpocsemenus Poccun ot 24 HosiOpst 2022 1. No
1025), ®denepanbHOi pabouelt MporpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHUsS 10
ydueOHOMY TmpeaMery «Xumusi», DenepaabHOl MPOTpaMMbl BOCHUTAHUSA, C YUETOM
pacmpeliefIeHHBIX MO KjaccaM MpOBEPsEMBbIX TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
®denepanbHON aJanTUPOBAHHOM 00pPa30BaTENIbHON MPOrpaMMbl OCHOBHOIO OOIIETO
oOpa3oBaHus i1 OOyYarOIIMXCS C 3aJeP’KKOM NCUXWYECKOTO Pa3BUTHUSIM JIEMEHTOB
COJICp>KaHMsI, TMPEACTABICHHBIX B YHHUBEPCAIBHOM KOAU(UKATOpPE IO XUMUH,
Konmenumu mnpemnonaBanus ydeOHOro mpenMera «XuMus» B 00pa3oBaTeIbHBIX
opranm3anusix P®, peanu3yrommx OCHOBHBIE 00I1€00pa3oBaTeIbHBIE MPOTPAMMEI,
VYyebHoTrO0 MI1aHa KoppekimoHHoro oopazoaanst MAOY CIII Nel.

YueOuprii  mpenMerT — «XUMHSD» ~ BXOOUT B TMPEAMETHYIO  00JacTh
«EcTecTBeHHOHay4UHbBIE TpEAMETH». B crcTeMe ecTECTBEHHOHAyYHOTO OOpa30BaHHS
XUMUS KaK y4eOHBIM peIMET 3aHUMAET BaXKHOE MECTO B MO3HAHUM 3aKOHOB MPUPOBL,
(GbOopMHpPOBaHNM HAYYHOW KApTUHBI MHUpPA, CO3JaHUHW OCHOBBI XMUMHYECKUX 3HAHUH,
HEOOXOTUMBIX JJIsi TIOBCEHEBHOM >KM3HH, HABBIKOB 370POBOTO M OE30MACHOTO st
YelloBeKa M OKpYXalollled ero cpeasl olOpa3a JKM3HU, a TakKe B BOCIUTAHUU
AKOJIOTUYECKOHN KYIbTYPBHI.

VYcenemHocTh M3y4eHUs XMMHUHM CBSI3aHA C OBJIAJACHUEM XHUMHUYECKHAM SI3BIKOM,
coOntoieHneM TmpaBwil Oe3omacHOM paOOTbl NpPU  BHINOJHEHUHM XHMUYECKOTO
AKCIEPUMEHTA, OCO3HAHMEM MHOTOYMCIIEHHBIX CBSI3€M XUMUU C IPYTHUMU MPEAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJItOYa€T B c€0s1 OCHOBBI HEOPTAHUYECKOW U OPTraHMYECKOW XHUMUH.
['maBHOM HMeel MpoTrpaMMBI SIBIISIETCS CO3/IaHUe 0a30BOT0 KOMIUIEKCA OMOPHBIX 3HAHUHT
[0 XMMHHU, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOLIEH BO3pPAcCTy OOYYAIOIIUXCS M HX
0CcOOBIM 00pa30BaTENbHBIM MOTPEOHOCTSM.

B conepxaHuM JaHHOTO Kypca MpeACTaBiIeHbl OCHOBOMOJIATAIOIINE XUMUYECKHUE
TEOPETHYECKUE 3HAHUS, BKJIIOYAIOIIME HM3YYEHHE COCTaBa M CTPOCHHS BEILECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHs, IPOTHO3MPOBAHHE CBOMCTB BEILECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XMMUYECKUX MPEBPAIICHUN U IyTEW YIIPABICHUS UMU
B LIEJISIX MTOJYYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTndyeckyo OCHOBY M3YYEHUSI HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MOJIEKYJIsIpHOE ydeHue, l[lepumoamueckuit 3axkoH J[.MI. MeHneneeBa C KpaTKuMH
CBEICHUSIMU O CTPOEHHUHM AaToMa, BHUJAX XHUMHYECKOM CBSA3U, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMUYECKUX PEAKIUM.

B u3ydyeHun kypca 3HaUUTENIbHAS POJIb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MPOBEJCHUIO TPAKTHUYECKUX H JabOpaTopHbIX paboT, OMHCAHHMIO PE3yJIbTaTOB
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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 cBs3u ¢ 0COOEHHOCTSMM TOBENEHUSU NEATEIbHOCTH, oOydaromuxcs c¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOAUM CTPOXKAWIINWKA  KOHTPOJb
COOIOICHNS TIPABMII TEXHUKH OE30MACHOCTH MPH MPOBEICHUH TaO0OpaTOpHBIX paboT B
XUMHUYECKOM KaOUHETE.

Buabl pesarenbHocTn oO0yuawommxcsa ¢ 3IIP, o0yciioBiieHHbIe 0COOBIMH
o0pa3zoBaTeIbHBIMHU MOTPEOHOCTAMM M o0ecreYuBaKOIMe OCMbICICHHOE OCBOCHHE
coJep:KaHuM 00pa30BaHMS 0 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
M3Y4YEHUH MaTepuaja; UCIHOJIb30BAHUE JONOJHUTENIBHON BU3yalbHOUN OMOpHI (ILJIaHBbI,
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
zp.

Hns oOyuatomuxes ¢ 3P cymecTBeHHBIMU SIBISIFOTCS. TPUEMBI PabOTHI C
JEKCUYECKUM MarepuajioM 1o mnpeaMmery. [lpoBoaurtcs cneumanpHas paboTa Mo
BBEJICHUIO B AKTUBHBIA CJIOBaph OOYYAIONIMXCS COOTBETCTBYIONIEH TEPMHUHOJIOTHH.
N3y4yaempble TEpPMHHBI BBOJSTCS Ha IMOJHMCEHCOPHON OCHOBE, 00s3aTeNbHA BH3yalbHas
MOJJIEPKKA, AITOPUTMBI pabOThI C ONPENEICHUEM, OTIOPHBIE CXEMBI JJIsl aKTyaIu3aluu
TEPMHUHOJIOTUH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM ILIaHe

B coorBerctBun ¢ ®enepanbHbIM TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOTr'0 OO1Iero oOpa3oBaHUsl Y4eOHBIM MpeaMeT «XuMus» BXOJUT B
npeaIMeTHy10 obnacth «EcTeCTBEHHOHay4HbIE NMPEAMETBD U SIBISETCS 00s3aTeNbHBIM
TUTSL U3yYEHUS.

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

Conepxanue yuyeOHOro mpeamera «XuMus», npeactaBieHHoe B DenepanbHOM
paboueii mporpamme, cootBerctByeT @DI'OC OO0, pazpaboTtaHo ¢ y4YeTOM
@denepaibHONl  OCHOBHOW  00pa3oBaTENIbHON  MpPOTpamMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHMsl 1O Yy4yeOHOMY mpeaMery «Xumus», cooTBeTcTByeT DenepaibHoil
aJIaITUPOBAHHON OCHOBHOM  00pa30BaTeIbHOW MpOrpaMMe OCHOBHOIO — OOLIETo
oOpa3oBaHMsI 00YYaIOIINXCS C 3aACPHKKOM ICUXUUECKOTO Pa3BUTHSI.

COHEPXXAHUE YUYEBHOI'O ITPEJAMETA «XWUMMUA»

COLEP)KAHUE OBYUEHNMA B 8 KITACCE

[lepBoHavYaJIbHBIE XUMUYECKUE TTOHSITUS

[Ipeamer xumun. *Ponp xumum B ku3HM  yenoBeka.* Tema u
BelecTBa. Pr3nuecKkue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. * XHUMUS B
cucreme Hayk.*Uuctsle BemectBa u cMecu. CriocoOwl pasnenenus cmeceil. IlpaBuina
0e30macHOro OOpalieHus ¢ BEUIeCTBaMH U J1abopaTOpHBIM 000pyaoBaHueM. *[loHsTHe
0 METOJ1ax MO3HaHUs B XUMUH. *

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AJIEMEHThI. 3HAKH (CHMBOJbBI) XMMHUYECKUX
aneMeHTOB. OTHOCHUTENBHAsL aTOMHas Macca. IIpocTeie U cinoxHbIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YUYEHUE.

Xumuyeckasi ¢popmyna. BaJeHTHOCT, aTOMOB XHMHUYECKUX SJIEMEHTOB. *3aKOH

IIOCTOAHCTBA COCTaBa B€H_[€CTB.*OTHOCI/ITCJIBH351 MOJICKYJISIpHAs Macca. MaccoBas J0JIA
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XUMUYECKOTO JJIEMEHTA B COSIUHEHUHU.

dusznuecknue W XUMUYECKHE SIBJICHUA. XuMmudeckas peakius. [IpusHaku
XUMUYECKUX PEAKIUUA. YpaBHEHUS XUMUYECKUX peakiuidl. 3aKOH COXPAaHEHUS MacChl
BemecTB. Kiaccudukanus XUMHUYECKUX peakiui  (COCIUHEHUs, Pa3IO0KEHUs,
3aMeleHns, 0OMEeHa).

XVMMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYI0H, ¢ MpaBUIaMH
paboTel B J1abopaTopuu W MpUEMaMH OOpalieHusi ¢ JIabopaTOPHBIM 000PYIOBAHHUEM;
M3YYCHHE W OIHCaHue (PU3NYECKUX CBONCTB OOpPAa3I[OB HEOPTaHMYECKHX BEIICCTB;
HaOmoieHre pu3nYecKux (IUIaBICHUE BOCKA, TASTHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KHAIICHUE ¥ KOHJICHCAITUS BOJIbI) M XUMHUYECKUX (TOPEHUE CBEUH, MPOKATHMBAHNE METHOM
MIPOBOJIOKH, B3aMMOJICHCTBUE MeNla C KHCJIOTOM) SBJICHWH, HAONIOACHHE W OIHMCAHUC
MIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKmuii (pasiio’KeHHWEe caxapa, B3auMOJICUCTBUC
CEpPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paszioxenue ruapokcuaa meau (1) npu
HarpeBaHWH, B3aUMOJICHCTBHE kele3a ¢ pactBopoM cos Meau (II));u3yuenue cnoco6oB
paszzeneHus cMecel (C MOMOIIIbI0 MarHuTa, GUIbTPOBAHUE, BhITIAPUBAHUE, JUCTHILISAIMS,
xpomaTorpadusi), mpoBEJCHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJIEHUE U OMKMCAHUE
pE3yNbTaTOB TIPOBEJCHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacCChl;
CO3/IaHHE MOJIETICH MOJIEKYJ (IIaPOCTEP>KHEBBIX).

Baxueiimme npeicTaBUTENIM HEOPTAaHUYECKUX BEIIECTB

Bo3nyx — cmech ra3zoB. CocraB Bo3gyxa. Kucnopom — 37€MEHT W IPOCTOE
BemecTBo. Haxoxkenne Kucinopoaa B npupoze, Gu3nueckne 1 XMMUYECKUEe CBOMCTBA.
Peakuuu ropeHusi MpoCTbIX U CIOXKHBIX BenlecTB. CrocoObl MOMyYeHUsl KUCIOpOaa B
nabopatopun *u mpomblnuieHHOCTH. *[[pumenenune kucnopona. Ilorstue 006 okcumax.
Kpyrosoport kuciopoja B mpupoze. *O30H — amioTponHasi MoIu(UKALUs KUCIOPOa.

TernoBoit 3 PexT XuMUYECKON peakiny, TEPMOXUMHYECKUE YpPaBHEHUS, IK30- U
SHAOTEPMUYECKHE peaKMK. TOIUIMBO: YroJib U METaH. 3arps3HEHUE BO3yXa, YCUIICHUE
napHUKoBOro s dexra, pa3pyiieHue 030HOBOTO Cos1.*

Bonopon — aneMeHT M npoctoe BemecTBo. HaxoxaeHne Boaoposa B IPUPOJE,
¢bu3MYecKue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMeEpe B3aUMOJICHCTBUS C HEMETAUIAMU U
OKCHJIAMU METAJUIOB), NMpPUMEHEHHE, *crocoOwl nonydeHus. *[loHsTre o Kucmorax u
COJISX.

KomuuectBo BemectBa. Monbs. MomnsipHass macca. 3akoH ABoraapo. MoispHbIi
00BEM ra3oB. Pacders! mo xumuudeckoi opmysie. PacueTs MaccoBO# 10 XUMUYECKOTO
AJIEMEHTA B COEJMHEHUH, KOJIMYECTBA BEILIECTBA, MOJISIPHOM MAacCChl, MOJIIPHOIO 00beMa
ra3oB. Pacy€Tbl 1o XUMUYECKUM ypaBHEHUSM.

*®usznueckue cBoicTBa BoAbl.*Bona. Ee cocra, ctpoenue u mosnekyinbl. *Boja
Kak pacTBoputesb. *PacTBopbl. *II0HSITHE O HACBHIIIEHHBIX U HEHACBIILIEHHBIX PACTBOPaX.
[lonsiTue pacTBOPUMOCTM BeELIECTB B Boje.™ Pacuer maccoBoil 10oaM BellecTBa B
pacTBope (IIpOLICHTHAsl KOHIEHTpauus). MaccoBas J0Ji1 BEIIECTBA B PacTBOPE.
*XuUMHUecKre CBOWMCTBA BOJBI (Pa3jiOKEHUE, PEaKIIMU ¢ HATPUEM, OKCHUIOM KaJbIIUs,
okcusoMm cepbl (IV) peakuuu ¢ meTamiaMu, KUCIOTHBIMHU M OCHOBHBIMU OKCHJIAMH).
[lonsiTue 00 ocHoBaHMsX. Poib pacTBOpoB B HpuUpOJle U B IKU3HHM YEJOBEKA.
KpyroBopotr Boawsl B mnpupoje.*3arpsizHeHre MpUPOAHBIX BoA. OxpaHa M OYHMCTKA
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MIPUPOHBIX BOJ.

Baxneiiine  kimaccel  Heopranmueckux — coenuHeHuid.  Kiaccudukanms
HeOpraHmyeckux coeauHeHud. OKCUIBL: cOCTaB, Kiaccupukamus (KUCIOTHBIC,
OCHOBHBIE, *ampoTepHbie, HeconeoOpasyolme - Ha npuMepe okcuna yrieponaa (II) u
okcuga azota (I1)), Homenknarypa.**[lonydeHne* MXUMHUYECKHE CBOMCTBA OKCHUIOB
(B3aumojieiicTBUEe C BOJAOW, KucioTamu, menouamu). OcHoBanus. Kraccudukarms
OCHOBaHM: IMIENTOYM M HEpPACTBOPUMBbIE OCHOBaHUA. HoMeHKiaTypa OCHOBaHUHU.
du3MUecCKue M XUMHYECKHE CBOMCTBA OCHOBAaHHUM (B3aMMOJICHCTBHE C OKCHAAMHU
HEMETaJIOB, KUCIO0TaMHU, coisiMu). *[lomydeHue ocHoBaHU. *

KucnoTsr: cocraB, kimaccudukamnms, HOMEHKIATypa, PU3NIECKHEe U XUMHUYCCKHEC
CBOMCTBa (B3aMMOJICCTBHE C MeETaUIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHUSIMHU,
COJISIMH, Ha TIPUMEpPE COJSHOM W CEpHOM KHCIOT), *cmocoObl mosiydeHus.™ Psin
aktuBHoctu MetauioB H. H. bekeroBa. Conum (cpenHue): HOMEHKJIATypa COJIEH,
*crocoObl OJy4eHUS™*, B3aUMOJICHCTBUE COJIEH ¢ MeTaJlJlaMHu, KHCIOTaMHU, IIeI04aMu
U COJIIMH, IPUMEHEHUE.

[Tonsitue 00 amdoOTEepHBIX TUAPOKCHAAX (HA MpUMEpe IMHKAW *anmroMUHUA™).
*XUMUYECKUE CBOMCTBA (B3aMMOICUCTBUE C KUCIOTAMU U LIEI0YaMU, Pa3IOKEHHUE TIPH
HarpeBaHUM) U MOTy4YeHue.*

['enetnueckasi CBA3b MEXKAY KIaccaMd HEOPraHUYECKHX  COCIMHEHHI.
['eneTnueckue psabl.

XHAMHUYECKUH SKCIIEPUMEHT: KaueCTBEHHOE OTIPE/ICIICHUE COIeP KaHMs KACIOpoaa
B BO3/IyX€; MOJyYCHUE U M3yUYCHUE CBOMCTB KHCJIOPO/Ia; HAOMIOACHNE B3aUMOACHCTBUS
BEIIIECTB C KUCIOPOJIOM U YCIIOBHS BOSHUKHOBEHUS U MPEKPAIECHUS TOpEeHUS (IT0XkKapa);
O3HAKOMJICHHE ¢ 00pa3aMu OKCHJIOB M OTIMCAHUE WX CBOWMCTB; IMOJTYUYEHUE W N3YUCHUE
CBOMCTB BoJIOpoja (TopeHue); HaOMoAeHHE 00pa3oB BEMIECTB KOJIUYECTBOM | MOJIb;
UCCJIeIOBAHNE OCOOEHHOCTEH PacTBOPEHMsI BEIECTB C PA3IUYHONW PaCTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOH J10JI€i paCTBOPEHHOTO BEIIECTBA;
B3aUMOJICCTBUE BOABI C MeTaUlaMd (HAaTpUeM U KajibleM) (BO3MOKHO
UCIIOJIb30BAaHUE BHUACOMATEPHUAIIOB); OIMPEJEICHUE PACTBOPOB KHUCJIOT M IIENOYEHl ¢
MOMOIIbI0  MHIMKATOPOB; HCCJENOBaHME OOpa3lOB HEOPraHMYECKUX BEIECTB
Pa3IMYHBIX KJIAcCOB; HAOIIOJCHUE HM3MEHEHHS OKpAacKh HHAMKATOPOB B pacTBOpax
KHUCJIOT U IIeNIoYel; n3yueHue B3aumopeicTus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIIOT ¢ METaJUIaMH, PEaKIUi HEUTpaInu3alnu;, MOTydeHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHCHHE OJHOTO MeETajula JPYrdM W3 pPacTBOpa COJIM, PEUICHUE
OKCIICPUMEHTATBHBIX 3a7ad 10 TeMe «BakHeWmme KiIacChl HEOPTraHWYECKHX
COEIIMHEHUI.

Ilepnonnueckuit 3akoH U llepuonnueckas cucrema XuMu4decKux 35eMeHToB /1. 1.
MenpaeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBsA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKLINH.

[lepBble MONBITKY KJIAaCCU(PUKALUU XUMUUECKHUX 31eMeHTOB. [loHsTHE O rpymmax
CXOAHBIX JJEMEHTOB (ILEJIOYHbIE U ILEJOYHO3EMENIbHbIE METallbl, TaJIOI€HBI,
UHEPTHbIE Tra3bl). *DJIeMEHTBl, KOTOpble 00pa3yloT aM{QOTepHbIE OKCHIbl U
TUAPOKCUIBL. *



ITepuonuueckuii 3akoH. Ilepuoguyeckass cucTEMa XUMHUYECKUX DJIEMEHTOB
H. W. MengeneeBa. Koporkonepuoanas u  *manuHHOnepuoaHas™hopmbl
ITepuoanueckoit cucremsl xumuueckux aneMeHToB JI. M. Menneneesa. Ilepuoasl u
rpynmnbl. OU3NYECKU CMBICI MOPSAKOBOIO HOMEpPA, HOMEpPOB IEepuoAa W TPYHIIbI
AJIEMEHTA.

Crtpoenue atomoB. CoctaB aTomMHbIX sifep.*M3oronsl.* Dnektponsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YeK aTOMOB MEpBBIX 20 xuMudeckux snemMeHToB [lepuoanueckoit
cucrembl JI. WM. Menneneea. XapakTEpUCTHKA XWMHYECKOTO 3JJIEMEHTA IO €ro
nonoxenuto B [lepnoanueckont cucreme /. 1. Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TJIABHBIX
MOATPYII, B 3aBUCMMOCTU OT AaTOMHOrO (TIOPSIAKOBOTO) HOMEpa 3HauyCHHE
[Tepuoanueckoro 3akoHa u I[lepnoaMYECKON CHCTEMBI XUMHUYECKHUX JJIEMEHTOB IS
pa3BUTHs Hayku U npakTuku. 1. 1. MenneneeB — yu€Hbli U IpaKJaHUH. *

Xumuueckasi cBsizb. KoBalieHTHass (moyiipHas W HEMOJISIpPHAsi)  CBSI3b.
*DNIeKTPOOTPULIATETLHOCTh ATOMOB XUMUYECKUX 3JIEMEHTOB.* MloHHAas CBSI3b.

Crenenp okuciieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJICHHS] U1 BOCCTAHOBJICHHS. OKHCIIUTEIN U BOCCTAHOBUTEIIH.

XVMMHUYECKUI OSKCIEPUMEHT: HW3y4YeHHE OO0paslioB BEHIECTB METALIOB W
HEMETAJUIOB; B3aUMOJICVCTBUE THAPOKCUIA I[IMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
MPOBEICHUE OMBITOB, UJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHUs, COSTUHECHHUS).

MexnpeaMeTHbIE CBA3U

Peasmszannss MeEXIpPEOMETHBIX CBA3€H IPU HM3YYEHUHM XUMHM B 8§ KJacce
OCYUIECTBJISIETCS Yepe3 HUCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX IMOHSATHUH,
TaK W MOHATHM, SBISAIOIIAXCS CUCTEMHBIMM JJII OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIJIA.

OO1iue ecTecTBEHHO-HAayuUHblEe MOHSATHUS: HAyyHbIM (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KJacCU(pUKals, NEPUOAUUYHOCTD, HAONIOIEHUE, SKCIIEPUMEHT,
MOJEIINPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

dusnka: MaTepus, aToM, NIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIWJ, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUU 3apsij, BELIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSIHHWE BEIIECTBa, a3, (PU3WYECKUE BEITWYUHBI, CIUHUIBI W3MEpPEHUS,
KOCMOC, TUIaHETHI, 3B€3/1b1, COMHILE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE MOPOJBI, MOJE3HBIC
MCKOIIaeMbl€, TOIIMBO, BOJIHBIE PECYPCHI.

COILEPKXAHUE OBYYEHUA B 9 KIIACCE

BemecTBo 1 XumMu4eckas peakius

Ilepnonnueckuit 3akoH. Ilepuogmyeckas cucTeMa XHMHYECKHMX JJIEMEHTOB
. WN. MenneneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAIHS, Kb U UX COCIUHEHUI B
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COOTBETCTBUH C NOJIOKEHUEM 3JIEMEHTOB B [lepnoanyeckoil CUCTEME U CTPOCHHEM HX
aTOMOB.

CtpoeHue BemiecTBa: BHUABI XUMHUYECKOW CBsi3U. THIBI KPUCTAUIMUECKUX
pEIIETOK, *3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOMN pEelIETKU U BUIA
XUMHUYECKOH CBS3U. *

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEHIECTB (MEXKIyHapOHAs U
TpUBHAJbHAS). XMUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KilaccaM
HEOPraHWYECKUX COCIUHEHHM, TEHETUYECKasl CBSI3b HEOPraHWMYECKHUX BEUIECTB.

Krnaccudukanmss XuMUYECKUX PeaKIHii MO Pa3IUYHBIM MPU3HAKAM (TI0 YHCITY H
COCTAaBY YYacCTBYIOIIMX B PEAKLMHU BEIIECTB, O TEIIOBOMY 3((PeKTy, IO NU3MEHEHHIO
CTENEHEH OKHUCIEHUS XHUMHUYECKHUX DJIEMEHTOB, *IO 0OpaTHUMOCTH, MO YYACTHIO
Karanu3aTopa).® DK30- U JHIOTEPMHUYECKHE peakuuu. *TepMoXUMHYECKue
ypaBHEHHUS. *

*[TonsiTue o0 ckopocTH xumHueckod peakiuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IOHATHE O TOMOTEHHBIX M TeTEePOre€HHBIX
peakuusx. [lonsaTre 0 XuMHYECKOM paBHOBECHH. CMEIIEHUE XUMHUYECKOTO PABHOBECHSI.
®dakTopbl, BIUSIONINE HA CKOPOCTh XUMHUYECKON PEAKIIMU U TMOJIOKEHUE XUMUYECKOTO
paBHOBecus. *

OKHCIUTENBEHO-BOCCTAHOBUTEIbHBIE peaKIuu, AJIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHON peakunu. COCTaBIEHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUI C UCIIOJIB30BAHUEM METO/1a AIEKTPOHHOIO OanaHca.

Teopus 3JIEKTPOTUTHUECKOW AUCCOLMALNN. DIICKTPOIUTHYECKAS] JUCCOLMALINS.
DNEeKTpoNUTBl U HE3NEKTpoJuThl. KaTuoHbl, aHUMOHBL. *MexXaHu3M JucCOLUalUn
BEIIECTB C pA3JIMYHBIMU BHJAMH XHUMHYECKOW cBA3u. IloHsiTe o0 creneHu
auccoruanyi. *CUipHbIe U Clladble AIEKTPOIIUTHI.

Peakuuu noHHOoro o6meHa. YcinoBHUs NPOTEKaHUsI peakUii HOHHOIO OOMEHa 10
koH1a. [lonHble U cokpanéHHbIe HOHHBIE YpaBHEHUS peakiuii. XUMUYECKHUE CBOMCTBA
KHUCJIOT, OCHOBAaHHMW U COJIEM B CBETE NPEIACTABICHUA 00 DIEKTPOIUTHUECKON
mucconmanuu. Cpena pactBopa. KadecTBeHHbIE peakIuu Ha KATHOHBI M aHUOHBIL:
XJIOpUa-, OpoMUI-, HOAUA-, CylbdaT-, KapOoHaT-, cUIUKaT-, (ochar- aHUOHBI
TUAPOKCUJI-MOHBI; KaTUOHBI aMMOHUS, MarHus, KajbIus, allOMHHUS, Kene3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XHUMHUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHME C MOJACISAMH KPUCTAIMYECKUX
pEmETOK HEOPraHMYECKHUX BEIIECTB — METAUIOB U HEMETAIOB (rpadura U aimMasa),
CIIOXKHBIX BEIIECTB (XJIOpUJA HATpUs); HCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH
XAMHYECKOW pEaKIHH OT BO3JCHCTBHS pa3IMYHBIX (PAKTOPOB; HCCIEJOBAHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLIECCA TUCCOLUAIIMM KUCIIOT, IIEI0Ye 1
cojeil  (BO3MOXXKHO  HCIIOJIb30BAHME  BUACOMATEPHUATIOB); MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOUINX TPU3HAKH TPOTEKaHHWsS pPEaKiuii MOHHOro oOMeHa (oOpa3oBaHuE
Ocajika, BBIJICTICHUE Ta3a, 00pa3oBaHUE BOJIbI); OMBITOB, WJUTIOCTPHPYIOIIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuii  (TOpeHue, peaklud Ppas3ioKeHUs,
COEIMHEHMS); PACIIO3HABaHWE HEOPraHMYECKUX BEILECTB C MOMOIIbIO KauyeCTBEHHBIX
peakivii Ha HOHBI;, pEIICHUE IKCIIEPUMEHTATBHBIX 3a]1a4.
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HewMmeraisl 1 X coeAMHEHUS

OOmass  xapakrepucTuka rajnoreHoB. (OcOOEHHOCTH CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrpoeHue u (uU3MUECKHE CBOMCTBA IPOCTBIX
BELIECTB — rajJoreHoB. XUMHUYECKHUE CBOMCTBA Ha MpHUMEpE XJIopa (B3aUMOJCHCTBHUE C
MeTaJlJlaMi, HEMETAJUIAMH — BOJIOPOJIOM U KUCTIOPOJIOM, *mienodamMu™). Xa0poBoI0po.
ConsiHast KMCIOTa, XMMUYECKME CBOWCTBa, *mosiyueHue®, mpumenenue. *JleiictBue
XJIOpa M XJOPOBOAOpOJa Ha OpraHU3M uejoBeka.™ BaxHeilline XIopuabl U HUX
HaXO0KJEHUE B IPUPOJIE.

Obmasi xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTepHbIE CTEIIEHU OKUCICHUS.

CrpoeHne M (pu3HUECKHE CBOMCTBAa MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpBL
ANnoTponHble MOAU(DUKAIMK KUCIOPOJa W Cepbl. XHUMHUYECKHE CBONCTBA CEPHI
(B3aumojeicTBUE *C HeMeTallaMU™ — BOJOPOJAOM M KHUCIOPOJOM, METaJlJlaMHu,
*KOHLEHTPUPOBAHHBIMU a30THON M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3nueckne U XMMHUYECKUE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA).
Oxcupl cepbl Kak IpeICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KuciaoTa: pu3ndeckue
U XUMHUYeCKue cBoiicTBa (obOmue u crneuupuyeckue). Coau CEpHOM KHUCIIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uon. CepHucras Kuciaora. *XuMUUYECKUE peaKkluy,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO CHoco0a TOJy4YeHUs CEpHOM KHUCIOTHI™
Haxoxnenue cepel u €€ coenunaeHnid B npupose. [IpuMenenue cepel 1 €€ COeTMHEHNN B
ObITYy W B TPOMBIIUICHHOCTH. *XHWMHUECKOe 3arps3HEHHE OKPYXKAIOIMIeH Cpembl
COCTMHEHUSIMU CePbl (KUCIOTHBIC JTOKH, 3aTPS3HEHNE BO3/IyXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpamieHus. *

OOmiasi xapakTepucTuka 35eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB a30Ta U (ocdopa, XapaKTepHbIE CTEIICHN OKUCICHHUS.

A30T, pacnpocTpaHEHUE B MpHUPoAE, (U3NYECKHE M XUMHUYECKHE CBOMICTBa
(B3auMozelicTBUE C MeTaJUlaMM M HEMETalslaMd - KHUCIOPOJAOM M BOJOPOIOM).
Kpyrosopor azora B mnpupone. AMMHak: (U3MUECKHE U XHUMUYECKUE CBOMCTBa
(OKHCcnIeHue, OCHOBHBIE CBOMCTBAa BOJHOIO pacTBOpa), *MojlyueHue*H NpHUMEHEHHE.
Conu aMMoOHUS: cocTaB, (U3MUECKHME M XHMHUYECKHE CBOICTBa (pa3jioKeHHe,
B3aMMOJICIICTBHE €O IleJoYaMu), NpuMeHeHue. KauecTBeHHass peakuus Ha HOHbI
aMMOHHA. A30THas KHUCIOTa, €€ (u3Mueckne W XHMHYECKHe CBOMCTBa (00mue u
cnenudpuueckue), *nomydenue.*Hutparsl (pasnokeHue). A30TUCTas  KHUCIOTA.
Hcnonp30BaHne HUTPATOB W COJIEW aMMOHHSI B KaueCTBE MHUHEPAIBHBIX YAOOpEHHUH.
*XUMHUECKOE 3arpsA3HEHUE OKPY’KAIOIIEH Cpelbl COCAUHEHUSMH a30Ta (KUCIOTHBIE
JIOXKJIH, 3arpsSI3HEHUE BO3/1yXa, IOYBBI U BOJIOEMOB). *

®docdop, *ammorponnsie Momudpukanuu Gochopa,*Ppuzndeckue U XUMHUUECKHUE
CBOMCTBa (B3aMMOJCICTBUME C METalJIaMH, HEMETAJUIaMH, *KOHUEHTPUPOBAHHBIMU
a30THOW m cepHOM kuciotamu).* Okcua dochopa (V), oprodocdopHas kuciorTa:
buznueckne W XHUMHYECKHE CBOWCTBA, *momydenue.**[lonsitne 0 MUHEpaIbHBIX
ynoopenusx: HUTpatbl U docdatel. [loHATHE 0 KOMIIEKCHBIX yao0peHusx.* OOias
XapakTepucThka 31eMeHToB [VA-rpynnbsl. OcoOOEHHOCTH CTPOEHHS aTOMOB yIiiepoja U
KpeMHHMsI. BajleHTHOCTh M XapakTEpHBIE CTEIIEHW OKHUCIIEHWS aTOMOB YIriepoja U
KpeMHHUs1. PacipocTpanenue yriieposia B IpUPOJIe, XapaKTEPHBIE CTENEHU OKUCIICHMSL.
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VYrinepon, amnorponHeie Moaudukanuu (rpadur, anmaiz), GUMUYECKUE U
XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB (B3aUMOJCHCTBHE C  MeTalJlaMH,
HeMeTaJlJlaMH, *KOHLIEHTPUPOBAaHHBIMU a30THON M CepHOM Kuciaoramu) ™. AncopOuus.
Kpyrosopot yriepona B npupoae. Okcuasl yriaepoaa, ux (pusnueckue U XUMUYECKUe
CBOMCTBA, IIOJNY4YEHUWE W NPHUMEHEHHE, JCUCTBUE Ha OPraHU3M  4YeJOBEKa.
*DKkonoruyeckue NpoOJeMbl, CBs3aHHble ¢ okcugoM yraepoma(lV); rumoresa
rJ100aJbHOT0 MOTEIUICHUS KJIMMAaTa; MapHUKOBBIA 3(dexT.* YronpHas kuciaora u eé
comu, WX  (QU3MYECKHE W  XUMHYECKHE  CBOWCTBA,  *HOIydyeHHE U
npuMmeHenue. *KauecTBeHHas peakius Ha KapOoHaT-HOHBL. M cronb30Banne kapOOHATOB
B OBITY, MEAUIMHE, IPOMBIIIJIEHHOCTH U CEITCKOM XO351CTBE.

OObmme mpeactaBieHUs: 00 OCOOCHHOCTSX COCTaBa M CTPOCHUSI OPTaHUYECKUX
COCIMHEHHMI yriepoaa (Ha MpUMepe METaHa, 3TUJIEHA, ATaHOJIA, YKCYCHOM KHUCIOTBHI.
*Ux coctaB m xumuueckoe ctpoeHue. Kiaccudukainuys OpraHMYeCKUX BeHIecTB.™
[TonsiTe 0 OMOJOrMYECKH Ba)KHBIX BEILLECTBAX: JKHMpaX, Oelikax, yrieBojaXx — U UX
pOJIM B *KU3HU yeloBeKa. *MarepualibHOE€ €JMHCTBO OPraHUYECKUX U HEOPraHUYECKUX
COEIMHEHNI. *

Kpemuuii, ero ¢usnueckue U XHUMHUYECKHE CBOHCTBAa (Ha mpuUMepe
B3aUMOJICUCTBUSA C MeETaJUIAMH " HEMeTaJlJIaMH), *nomyuenue*
unpuMmenenue. *CoeuHeHusl KpeMHus B npupoje. O0mue npeacraBieHus o0 OKcHje
kpemuusA(IV) u kpemauneBoii kucnore. CUITUKATHI, GU3MUECKHE U XUMHUECKHUE CBOMCTBA,
MOJIyYeHUE U IPUMEHEHUE B OBITY, MPOMBIIUIEHHOCTH (B MEAUIUHCKOM, 3JIEKTPOHHOM,
CTPOUTEIBHON U Ap.). BaxkHeilne CTpOUTENbHbIE MaTepUalbl: KEpPAMHKA, CTEKJIO,
[IEMEHT, OeTOH, xene300eToH. [Ipobaembl 6e30MacHOT0 UCTIOIB30BAHUS CTPOUTEIBHBIX
MaTepHUaloB B IOBCEHEBHOM KU3HU. ™

XVWMUYECKUN DSKCIEPUMEHT: HM3y4eHHE OOpa3l0OB HEOPTraHWYECKUX BEIICCTB,
CBOMCTB COJIIHOW KHCIIOTBI; ITPOBEACHUE KAUECTBEHHBIX PEAKLM HA XJOPUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB MX MPOTEKAHUsS; OMbITHL, OTpaxKkawliue (U3NUECKUEe U
XUMHYECKHE CBOMCTBA TaJOT€HOB M HUX COEIMHEHUN (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB); O3HAKOMJIEHME ¢ oOpa3uaMu  XJOpPUAOB  (TaJIOT€HUJOB);
O3HaKOMJICHHE C 00pasliaMH Cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpHUAlOB); HaOIOJeHUuEe TMpolecca OOyIriIMBaHUsA caxapa Ioj JCHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM KUCIOTHI; U3yUY€HHE XMMUYECKUX CBOMCTB pa30aBIEHHON
CEPHOM KUCIIOTHI, MPOBEJECHNE KAUECTBEHHON PEaKIMK Ha CyJIb(aT-uoH U HAOII0AEHUE
npu3HaKa e€ MPOTEeKaHMs; 03HAKOMJICHHE ¢ (PU3UYECKUMU CBOICTBAMU a30Ta, pocdopa
Y UX COCAMHEHHM (BO3MOXHO MCIIOIh30BAHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX
1 (hochOopHBIX yAOOPEHHI; TTOTydeHne aMMUaKa M U3y4EeHHUE €T0 CBOMCTB; IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (GocdaT-uoH U HU3yUEHHE MPU3HAKOB UX
IIPOTEKAHUSA, B3aWMMOJECUCTBHE KOHLEHTPUPOBAHHOM a30THOW KHCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIB30BAHUE BUICOMATEPHAIIOB); U3YUYEHHUE MOJAEIIECH KPUCTAIIMYECKUX
pem€ToK anMasa, rpaura; 03HAKOMJIEHHE C MPOLECCOM aJcopOIMU pacTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTMBOrasa; IOIYy4YEHUE
YTJIEKHUCIIOrO ra3a U M3yYEHHE €ro CBOWCTB; MPOBEICHHE KAYECTBEHHBIX PEAKLUUNA Ha
KapOOHAaT- ¥ CWJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX IMPOTEKAHUS; O3HAKOMIICHUE C
IIPOJYKIIMEN CHIIMKATHOW IIPOMBIIIIEHHOCTH; PELIEHUE dKCIEPUMEHTAIBHBIX 3a]1a4 I10
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TeMe «BakHelne HeMeTalIbl U UX COCANHCHMU.

Mertabl 1 KX COETUHEHUS

OO6mras XxapakTepUCTUKAa XUMUYECKUX SJIEMEHTOB — METaUIOB HAa OCHOBAaHUU
ux  nonoxeHus B llepuoguueckod — cUCTEME  XMMHYECKUX  DJIEMEHTOB
. . MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTauioB. MeTtaiindeckas CBsi3b U
METAUIMYECKAsT KPUCTALIMYECKAS PEUIETKA. DIEKTPOXUMHYECKHUI PsJi HAMPSIKECHUM
MeTauioB. DU3MYECKHME U XHUMHUYECKHUE CBOICTBA METAJUIOB (B3aUMOJICUCTBUE C
KHCJIOPOJIOM, BOJIOM, KUCIIOTaMu). *OO01ue crnocoOsl nojiydyeHus MetaiuioB. [lonsitue
0 KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3un. CIiaBbl (CTalb,
YyTyH, JOPATIOMUHUI, OpOH3a) U UX PUMEHEHUE B ObITY U IPOMBIILIEHHOCTH. *

[Ilenoynbie MeTamibl: mojoxkeHue B Ilepuoguyeckoid cucTeMe XHUMHUYECKHX
anementoB JI. WM. MenneneeBa; crtpoeHne atomoB.  Haxoxnenue B mnpupoze.
duznyueckre W XMMHYECKHE CBOMCTBAa (Ha mpumepe Hatpusi v Kanusg). OKCUIBI U
TUAPOKCUBI HATpUS U Kanud. [[puMeHeHre EeT04YHbIX METAIIIOB U UX COCIMHEHUM.

[IlenoyHO3€eMENbHBIE ~ METAJUIBl ~ MarHud U KaJbLUM: MOJI0KEHUE
B Ilepuonnueckon cucreme xumudeckux 3iaeMeHToB Jl. M. MenaeneeBa; ctpoeHue ux
aTOMOB; HaxoxJeHue B mpuponae. duznueckue WU XUMHUYECKHE CBOMCTBA MarHus H
Kanblus. BaxkHeimume coequHeHus: Kalbliusl (OKCHUI, THUIPOKCUI, coiu). *IKécTkocTh
BOJIbI U CITOCOOBI €€ yCTpaHEeHUs. *

AnmtoMuHUi: TI0N0KeHHe B llepuoanyueckor cUCTeME XMMHYECKUX AJIEMEHTOB
J. U. Menneneesa; CTpOEHHME aTOMa; HaxOXJAEHUE B Impupone. dDusznueckue u
XUMHUYECKHE CBOMCTBA amiOMHUHHSI. AMQOTEpHBIE CBOWCTBA OKCHIA M THUIPOKCHIA
ATIOMUHUSL.

Keneszo: mnonoxenue B Ileppoanyeckol CHCTEME XUMHUYECKHX 3SJIEMEHTOB
J. W. MengeneeBa; CTpOEHME aToMa; HaxoXJAeHUE B mpupone. Ddusznueckue Hu
XUMUYECKHE CBOMCTBA eJe3a (B3auMOCHCTBUE C METAJNIaMU, KUCJIOTAMH U COJISIMH).
Oxcunpl, tuapokcuasl u conu kenesa(ll) u xemesza(Ill): cocraB, cBoiicTBa u
*nonyuyenue.*

XYMMHYECKHUI SKCIIEPUMEHT: 03HAKOMJICHHE C OoOpasllaMH METaJUIOB U CIUIABOB,
uX (PU3NYECKUMU CBOMCTBAMU; U3YUCHHUE PE3YJIHTATOB KOPPO3UH METAUIOB (BO3MOKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), OCOOCHHOCTEN B3aUMOJICHCTBUS OKCHJIA KAJIbIHUS U
HaTpusi € BOJOM (BO3MOYKHO HCIIOJIb30BAaHUE BHUAECOMATEPUANIOB); HCCIEIOBAHUE
CBOMCTB KECTKOM BOJBI; Mpollecca TOPEHHsS Kejie3a B KHUCIOpoAe (BO3MOXKHO
HCIIOJB30BaHKE BUACOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX pEaKIUi Ha
WOHBI (MarHus, Kajiblus, amtoMmuHus, uuHka, xenesa(ll) m sxeneza(lll), menu(Il));
HaOJII0JICHUE U OTTMCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMU HATPUs, Kaaus 1
KaJIbLIUs (BO3MOKHO MCIOJb30BAHME BHJIEOMATEPHAIIOB); UCCIEIOBAHUE aM(POTEPHBIX
CBOMCTB THAPOKCHIA ATIOMUHUSI U THIPOKCU/IA [IMHKA; PEIICHUE SKCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BakHenre MeTaibl U UX COEAUHEHUSD.

XUMUS U OKpy>Karolllas cpeia
*HoBble MaTepuasibl U TEXHOJIOTHH. BemiecTBa U marepuanbl B MOBCEIHEBHOMN
KU3HU YeEIOBEKa. XHUMHUS M 3[0pOBbE. be3omacHoe HCIONb30BAHUE BEIIECTB H

14



XUMUYECKUX peakiuid B ObiTy. IlepBas mnomomp MpU  XUMHUYECKHUX OXKOTax
1 oTpaBiieHUsIX. OCHOBBI SKOJIOTUYECKON IPaMOTHOCTH. *

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

*[IpupoHble HCTOYHUKH YIJIEBOJOPOJOB (Yroyib, MPUPOJHBIN Ta3, HedTh),
MIPOJIYKTHI X MepepabOTKU, UX POJIb B OBITY U MIPOMBIIUICHHOCTH. *

XVUMHUUYECKHUI IKCIIEPUMEHT: HU3yueHHE O00pa3I0B MaTEepUaANOB (CTEKJIO, CIUJIaBBI
METAJIJIOB, TOJIMMEPHBIC MaTepHabl).*

MexnpeaMeTHbIE CBA3U

Peaqmzannss MeXIpPEeOMETHBIX CBA3€d INPU HM3YYEHUM XUMHM B 9 Kiacce
OCYUIECTBJISIETCS Yepe3 HMCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX IMOHSATHUH,
TaK W MOHATHM, SBJISIOMIUXCSA CUCTEMHBIMH JJII OTAEIBHBIX IMPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIJIA.

OO1iue ecTecTBEHHO-HAy4yHble IIOHATHA: HAay4YHBIA (akT, THUIOTE3a, 3aKOH,
Teopusi, aHAJIU3, CUHTE3, KJIacCU(UKALIUSL, IEPUOJUIHOCTh, HAOIIOACHHUE, SIKCIIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIA 3 (EKT, TEXHOJIOTHs,
MaTepHuabl.

dusnka: MaTepus, aToM, NIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIWJA, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JIEKTPUUECKUN 3apsa]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
JIUAJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpPHUCTAJUIMYECKas pELIETKA, CIUIaBbl, (U3ndyeckue
BEJIMYUHBI, €JUHULBI HM3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3[BI,
Comnnue.

buonorusa: ¢otocuHre3, ApIxaHue, Ouocdepa, HKOCUCTEMA, MHHEpAJbHBIC
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAJbl, TOPHBIE MOPOJbI, IMOJE3HbIE
HCKOIIaeMbl€, TOIIMBO, BOJIHBIE PECYPCHI.

IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHNMA YYEBHOI'O ITIPEJIMETA
«X1UMHA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHNMA

B nenom pesynbratel ocBoeHusi oOyuwatommmucs ¢ 3[IP yueGHoro mpeamera
«Xumus» JOKHBI COBManath ¢ pesyiapratamu DenepanbHoil paboueld MporpaMMbl
OCHOBHOT0 00111eT0 00pa3oBanusi. Hanbosee 3HaUMMbBIMU SIBIISIFOTCSI:

JIMHHOCTHBIE PE3VJIbTATDI:

JIM4HOCTHBIC PE3YJIbTAaThI OCBOCHU IIpOorpaMmabl OCHOBHOTI'O 06HICF (¢}
O6pa3OBaHI/IH JOCTHUI'alOTCA B XOAC o6yquH;1 XMMHHN B CIOHUHCTBC yq€6HOﬁ u
BOCIIHUTATEIBbHOMN ACATCIIBHOCTH B COOTBCTCTBHHM C TpadUIIMOHHBIMU pOCCHP'ICKHMH
COHUOKYIIBTYPHBIMH KW AYXOBHO-HPABCTBCHHBIMHU  ICHHOCTAMH, IIPUHATBIMH B
O6HI€CTB€ IIpaBuJIaMu MW HOpMaMH IIOBCACHHUA U CHOCO6CTBYIOT mponecccam
CaMOIIO3HaHWA, CaMOPAa3BUTHA N COOMAIM3alun 06yqa10mnxc;[.
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JlnuHOCTHBIE pe3yIbTaThl OTpaXKaroT TOTOBHOCTb oOyJaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPUEHTAIMM M pacuIMpeHue
OTIbITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTproTHYECKOro BOCIUTAHUS:

LIEHHOCTHOTO OTHOILEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY H
HAy4YHOMY HACJECAWIO, TMOHUMAHUs 3HAYCHUS XUMHUYECKOM HayKd B IKU3HU
COBPEMEHHOr0 O0O0IIecTBa, CIOCOOHOCTH BJIAJAETh JOCTOBEPHOM HH(poOpManuen o
MEePEAOBBIX JIOCTHKEHUSX M OTKPBITUAX MHPOBOM M OTCYCCTBEHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) TpaXIaHCKOTO BOCITUTAHMS:

NPEICTaBICHUSI O COIHMAIBHBIX HOPMax U MPaBWIAX MEKIUYHOCTHBIX
OTHOIICHWHA B KOJJICKTUBE, KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, y4eOHO-UCCIIeIOBATEBCKOM, TBOPUECKOW M APYTUX BUIAX NEATEIHHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JEATENILHOCTH NP BBIMOJIHEHUU YYEOHBIX,
MO3HABATENIbHBIX  3a/1a4, BBIMOJHEHUU XHUMUYECKHX OJKCIIEPUMEHTOB, CO3JIaHUU
y4€OHBIX IPOEKTOB, CTPEMJIEHHSI K B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOLIM B Ipoliecce
ATON y4uyeOHOW AESITENbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEACHHE U IOCTYNKHU
CBOMX TOBApHUILEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEACTBUM MOCTYIIKOB;

3) IEHHOCTH HAYYHOT'O TTO3HAHUSI:

MHUPOBO33PEHYECKUX TPEACTABICHUNA O BEHIECTBE M XHUMHYECKOW peakinw,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOIINX OCHOBY
JUIA TIOHMMAHUS CYIIHOCTH HAyYHOW KapTHUHBI MUPA, MPEICTABICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPO/IBI, B3AUMOCBS3AX YEJIOBEKa C MPUPOTHON Cpeoil, O
POJIM XMMUH B TIO3HAHUH STUX 3aKOHOMEPHOCTEI;

MO3HABATENIbHBIX MOTHBOB, HAINPaBJICHHBIX Ha IMOJYYECHUE HOBBIX 3HAHUM TIO
XUMHH, HEOOXOUMBIX 17151 OOBSICHEHHS HAOII01a€MbIX ITPOLIECCOB U SBJICHUH;

MO3HABATENIbHON, MH(POPMAIIMOHHON U YHUTATEIbCKOW KYJIbTYpPbI, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C yUEOHBIMU TEKCTaMH, CIIPAaBOYHOM JIUTEPaTypOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTU;

uHTEpeca K OOYYEHHIO U [O3HAHUIO, JHOO3HATENBHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K caM000pa30BaHUI0, MIPOEKTHOW U MCCIIEA0BATEIbCKONU AEATEbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 00YUYCHUS B JaTbHCHIIICM;

4) hbopMupOBaHHS KYJIbTYPHI 3I0POBBSL:

OCO3HAHUS [EHHOCTU KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3JI0POBBI 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUIA U HETIPUATHS BPEIHBIX
OpUBBIYEK (YHMOTpEONCHUSI alKOTroJsl, HAapKOTHKOB, KYypEeHHs), HEOOXOAMMOCTH
coOmIo/IeHrs TpaBuUil 0€30MaCHOCTH TPU OOpAIICHHH ¢ XUMUYECKUMH BEIIECTBAMH B
OBITY U peambHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHMSL:

MHTEpeca K MPAKTUUYECKOMY M3Y4YEHHIO Ipodeccuil u TpyJa pa3iMyHOro poja,
yBa)XEHHUE K TPYyLy U pe3yjbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YMCJIE HAa OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUN [0 XMMHUHU, OCO3HAHHOTO BHIOOpA WHIUBUIyAIbHOU
TPACKTOPUHU MPOJOIDKEHUS O00pa3oBaHMs C YUYETOM JIMYHOCTHBIX WHTEPECOB U
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CITIOCOOHOCTH K XHUMHHM, OOIIECTBEHHBIX HHTEPECOB W TOTPEOHOCTEH, YCHEITHOM
poheCCHOHAIBHOM JEATETbHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTH
aJlanTHPOBATHCS B TPOeCCUOHAIILHON Ccpe/ie;

6) PKOJIOTMYECKOT'0 BOCTIUTAHUS

AKOJIOTHYECKHU IEJIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJE KaK MCTOYHUKY >KU3HH
Ha 3emJie, OCHOBE €€ CyIIIECTBOBAHUS, IOHUMaHHUS [ICHHOCTH 3JI0POBOT0 M O€30IIaCHOTO
oOpa3a J>KM3HHU, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3HYECKOMY H
MICUXUYECKOMY 37I0POBBIO, OCO3HAHUS IIEHHOCTH COOIIOACHUS TMPaBWI 0€30MacHOTO
MOBEJICHUS MpU paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO
U KU3HHU JI0JICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHMS, TOJIy9aeMble TPH W3YYCHUW XUMHH, IS
pEelIeHns 3a/1a4, CBA3aHHBIX C OKPYKaIOIIEeW MPUPOIHON CPEIOM, MOBBIIICHHS YPOBHS
AKOJIOTMYECKON KYJbTYphl, OCO3HAHUS TIJI00ATHOIO XapakTepa 3KOJOTUYECKUX
po0JIeM B MyTeH MX PelIeHUs MOCPEICTBOM METO/I0B XUMHUH;

AKOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B ITO3HABATEIILHOM,
KOMMYHHUKATUBHON 1 COIMAJIbHON MPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeramnpeaMeTHbIe PE3yJIbTaThl OCBOCHHUS 00pa3oBaTEebHONM MPOrpaMMbl IO
XUMUHU OTPKAIOT OBJIAJICHUE YHUBEPCATHHBIMU MO3HABATEILHBIMY JICHCTBUSIMH, B TOM
quCIe:

1) 6a30BbIe TOTHYECKHUE ACHCTBHS:

BBISIBIIATH IPUYHMHBI U CIEICTBUS MPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBJISITH CPaBHEHHE, KJIACCUPUKAIINIO XUMUYECKUX BEIIECTB 10 3aJaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIs1 YKA3aHHBIX JIOTUYECKUX OTepalinii;

CTPOUTh  JIOTUYECKOE  CYXKJEHHWE TIOoClie  MPEeABAPUTEIIBHOIO  aHalu3a,
BKJTFOYAFOITIEE YCTAHOBJICHNE TPUYUHHO-CIICICTBEHHBIX CBS3CH

co3/7aBaTh, MPUMEHITH W MTPEOOPA30BHIBATH 3HAKA M CHMBOJIBI, MOJICTH U CXEMBI
JUTSI pelieHusT y9eOHBIX 1 TTO3HABATEIBHBIX 331249 C TIOMOIIBIO TIe/1arora;

MIPOTHO3UPOBATh BO3MOXXKHOE PpAa3BUTHE XHMHYECKHUX TPOIECCOB W  HX
MTOCJIC/ICTBHS,

2) 0a30BBIC UCCIIEAOBATEIBLCKUE TCHCTBUS:

C MOMOIIIBIO T€/Iarora MPOBOAUTH XUMUYECKUN OTBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSl YCTaHOBJIEHUSI OCOOCHHOCTEH 00BbEKTa N3YUEHUSI, IPUUMHHO-CIICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

C TOMOIIBIO TeAarora WJIH CaMOCTOSITEIbHO (POpMYIHpPOBATH OOOOIICHUS U
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OTIbITA;

3) pabora ¢ undopmaruei:

BBISBIIATH JCPUITUTEI MHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX IJIs PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

npeoOpa3oBbIBaTh WHMOPMAITUIO U3 OJHOTO BHAA B APYroi (TaOJIHIy B TEKCT
¥ Ip.);

HCKaTh WX OTOMpaTh MHGOPMAIMIO WM JAaHHBIC W3 MCTOYHHUKOB C y4ETOM
MpeAI0KEHHOW yueOHOM 3a/1auM U 3aJaHHBIX KPUTEPHUEB.
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OBnaseHne yHUBEPCATbHBIMU YY€OHBIMU KOMMYHUKATUBHBIMU JICHUCTBUSIMU:

OpPraHMU30BbIBATh YUEOHOE B3aWMOJAEHUCTBUE B IpynIe (Onpeaensars oOLue e,
pacnpeensaTh POy, JOroBapuBaThCA APYT C APYTOM U T. 11.).

C IIOMOLIBIO IIE€Jarora WA CaMOCTOSITEIbHO COCTaBIIATh YCTHBIE U NHCbMEHHbIC
TEKCThl C KCIIOJIb30BAHUEM WJUIFOCTPATUBHBIX MATEPUAJIOB ISl BBICTYIUIEHUS IIEPEN
ayIUTOPUEH;

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

OLICHUBATh KAYECTBO CBOETO BKJIaJaa B OOLIMH MPOAYKT, IPUHUMATH U Pa3IeisiTh
OTBETCTBEHHOCTH U IPOSIBISATh TOTOBHOCTD K IIPEJAOCTABICHUIO OTYETA NIEPEL TPYIIION.

OBnazieHNe YHUBEPCAILHBIMU YU€OHBIMU PETYISITUBHBIMU JIEHCTBUSIMU:

oOHapyxuBaTh U (OPMYIHUpPOBaTh Yy4eOHYIO MpoOIeMy, ONpPENEIsITh LEib
y4eOHOMU AESITEeNbHOCTH;

BJIAJIETh OCHOBAaMM CaMOKOHTPOJS, CAaMOOLICHKH, NPUHATUS pEUICHUA U
OCYIIECTBIIEHUS] OCO3HAHHOT'O BbIOOpA B YUEOHOH U 1M03HABATEIbHOMN AESTEIbHOCTH;

COOTHOCHUTBb CBOM JCHCTBHS C IUIAHUPYEMBIMHU PE3yJIbTATAMHU, OCYILIECTBIIATH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE AOCTHKEHHUS pe3yJbTard, ONPEAEIAThH
CIOCOOBI IUCTBUI B paMKax MPEUIOAKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUM C U3MEHSIIOLICHCS CUTYallue;

JaBaTh AICKBAaTHYIO OLEHKY CUTYallMu U IIPEAJIaraTh IUIaH €€ N3MECHEHUS;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH INPHU PEUICHUH Y4eOHOI
3a/1a4y;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE ObLI JOCTUTHYT TpeOyeMbIH pe3ysbTat
JESTeIbHOCTH, OIpPEAENsATh IO3UTUBHBIE W3MEHEHHS M HallpaBlICHUs, TpeOyrolue
JanbHeuIe padoThl;

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

INPEIAMETHDBIE PE3VYJIBTATEI

B cocraBe nmpeamMeTHBIX pe3yabTaTOB MO OCBOSHUIO 005S3aTEIHHOTO COJACPIKAHUS,
YCTaHOBJICHHOTO JaHHOW DenepanbHON paboueld MPOrpaMMOi, BBIACISIOT: HAy4YHbIC
3HAHUS, YMEHHUS W CIOCOOBbI ACHCTBUH, crenuduueckue g ydeOHOro mnpenMera
«XuUMUsD», BUABl AEATEIBHOCTU 0 MOJYYCHUIO HOBOI'O 3HAHUs, €r0 UHTEPIIPETALUH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHbBIX YUYCOHBIX M HOBBIX CUTYalIUSX:

MPEJICTABJICHUE O 3aKOHOMEPHOCTSIX M II03HABAEMOCTH SIBJICHUU IIPUPOJIBL,
MOHUMaHUE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XHMMHYECKOM HAayKH Kak o0Jyiactu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHGHTa OOIEeH KyJabTypbl M MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa B YCIOBHUSIX COBPEMEHHOIO OOIIECTBa; MOHMMAaHUE MeECTa
XVMMUU CPESIU IPYTUX €CTECTBCHHBIX HAYK;

BJIAJICHUE OCHOBAMM IOHATUHWHOTO ammnapara U CUMBOJMYECKOTO SI3bIKA XUMHUU
JUIsl cocTaBiieHus (hOpMYJT HEOPraHUYECKUX BELIECTB, YPABHECHUN XUMUUECKUX PEaKIINil
(c omopoli Ha anTOPUTM Y4YEOHBIX JECUCTBHI), BIIAJICHHEC OCHOBAMH XHWMHUYECKOU
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HomeHkIaTtypbl (IUPAC u TpuBHalbHOW) U YMEHHE HUCIIOJIb30BaTh €€ I pelIeHUs
yueOHO-II03HABATENIbHBIX 33J]ad C MOMOIIBI0 YUUTEINS; YMEHUE HCIOJIb30BaTh MOJEIU
Uil OOBSACHEHUS CTPOEHUS aTOMOB U MOJIEKYJ IO alNrOpUTMy C OINOpPOM Ha
OIIPENICIICHNUS;

IIPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUW U YMEHUE C NOMOILIBIO YUUTEIS
IIPUMEHATh CUCTEMY XHMHMYECKMX 3HAHUM Ui YCTAHOBJICHHS B3aWMOCBS3EH MEXIY
M3YyYCHHBIM MATEPHAIIOM W MPHU IOJYYEHUM HOBBIX 3HAHUM, a TaKke B Mpolecce
BBITIOTHEHHUs] Y4YeOHBIX 3aJaHuii M mpu paboTe ¢ HUCTOYHUKAMH XHUMHUYECKOMN
nH(pOopManuu, KOTOpas BKIIOYAET:

BAKHEUIIME XUMUYECKHE TMOHATHS: XUMUYECKHH 3JIEMEHT, aTOM, MOJEKYyIa,
BEILIECTBO, IMPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJIHAs W HEOAHOPOJHAS CMEChH,
OTHOCHUTENBHBIE aTOMHAs W MOJIEKYJSIPHAsE MAacChl, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MOJSIPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBAaHME, COJIb (CpemHsA),
XUMUYECKasl pEeaKklus, pPEaKUWd COCAUHEHUS, PEaKUUH pas3JIoKEHUs, pPEeaKkUuu
3aMEIIEHUs, peakliul 0OMeHa, TEIIoBOM 3 (EKT peaklnuu, 7K30- U IHAOTEPMUUYECKUE
peakuuu, pacTBOpP, MaccoBas J0JII XMMUYECKOIO AJIEMEHTa B COCIMHEHUH, MaccoOBas
JI0JIs1 ¥ IIPOLICHTHAsI KOHLIEHTpALKsl BELIECTBA B PACTBOPE, SAPO aTOMA, dJIEKTPUUECKAN
CJIOM aroma, aTOMHas OpOuTallb, paJuyc aTOMa, BaJEHTHOCTb, CTENEHb OKHUCICHHUS,
XUMHYECKasi CBSI3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJIAPHASI M HEMOJSpHAs KOBAJEHTHAs
CBA3b, MOHHAs CBSA3b, METAJUIMYECKAs CBS3b, KPUCTAIMYECKAs pelIleTKa (aToMHasi,
MOHHAs, METaJuIMYecKasi, MOJIEKYJspHasi), MOH, KaTHOH, AaHHMOH, JJIEKTPOJUT U HE
ANEKTPOJUT,  AJIEKTPOJIUTHYECKAs JUCCOLMALMsA, pEaKUUM HOHHOro OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE  PEAaKLUMH, OKUCIUTEIb W  BOCCTAaHOBUTEID,
OKHUCJIEHUE W BOCCTAHOBJICHUE, 3JIEKTPOJIN3, XUMHUYECKOE PABHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE pPEAKIUU, CKOPOCTh XUMHUYECKOM pEaKLWu, KaTaau3aTtop, MPEeIeTbHO
nomyctuMmas konneHtpanus (I[11K), koppo3ust MeTanioB, CIJIaBhl;

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

TEOPHUH XUMHHU: ATOMHO-MOJIEKYJISIpHAsT TEOpUs, TEOpPUS IIIEKTPOIUTHUYECKOU
JUCCOLMAIINY, & TAaK)K€ IPEICTABICHUS O HAYYHBIX METOJax MO3HAHUSA, B TOM 4YHCIIE
DKCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX METOJAaX HMCCIIECIOBAaHUs BEILIECTB U HU3Y4YEHUS
XAMHUYECKUX PEAKIIHIL;

IIPEACTABIICHUE O MMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX JIEMEHTOB
(pammyc aroMma, 3JIEKTPOOTPULIATEIBHOCTh), MPOCTBIX M CIOXHBIX BEIIECTB OT
MOJIOKEHUST 37eMeHTOB B [lepunonnueckoil cucreme (B MallbIX NEPHOJAX U TJIABHBIX
MOArPYIINAX) U 3JEKTPOHHOI'O CTPOEHUSI aTOMa; YMEHUE OOBACHSTH CBA3b IMOJIOKEHUS
anemeHTa B llepuoauyeckoil cucTeMe € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sjpa, OOIIee YHUCIO DJIEKTPOHOB),
pacupeneneHueM 3JEKTPOHOB IO SHEPreTHUYECKHM YPOBHSM aTOMOB HEPBBIX TpPeEX
MEPUOJIOB, Kalusl U KaJblUs; KIACCU(PUIIMPOBATh XUMUYECKUE AIIEMEHTBI C OMOPOW Ha
ornpeaeneHus: PU3NYECKOro cMbiciia HU(GPOBBIX JaHHBIX MEPUOINYECKON TaOINLIBI;

YMEHHE KJIacCU(UUUPOBATh XUMUYECKHE JIEMEHThI, HEOPIraHUYECKUE BELIECTBA
U XMMHYECKUE PEAKLIMU C ONOPOM Ha CXEMBI; ONPEIEATh BAJCHTHOCTb U CTEIICHb
OKHUCJIEHUSI XUMUYECKUX JJIEMEHTOB, BUJ XUMUYECKON CBA3W U THUIl KPUCTAIUINYECKON
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CTPYKTYpBI B COEIMHEHUSX, 3aps]l MOHA, XapaKTep CPEAbl B BOAHBIX PACTBOPAX BELIECTB
(KUCTIOT, OCHOBaHUM), OKUCIUTEIb U BOCCTAHOBUTEIh II0 aJTOPUTMY Y4eOHBIX
JICUCTBUM;

YMEHHUE XapaKTepU30BaTh C OMOpPOMl Ha cXxeMmy (PU3MYECKHME W XHUMHYECKHE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJOPO/I, Tpadut, anmas, KpeMHHUIA, a30T,
dbochop, cepa, xiop, HATpPUM, Kaaud, MarHui, KaJdblIMM, aJIOMUHUN, KEJIe30) H
CJIOXKHBIX BEIIIECTB, B TOM YKCII€ UX BOJHBIX PACTBOPOB (BOJIa, aMMHUAK, XJIOPOBOAOPO/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 u V), cepst (IV u VI), cepuucras, cepHas, a3oTuctas, azoTHas, ¢ocdopHas,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMKUCHIBATH C OMOPOM Ha IJIaH U KIIFOYEBbIE
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCHMOCTHU
OT UX COCTaBa W CTPOCHHUS TOCJE MPEIBAPUTEIILHOTO aHajlv3a I0J] PYKOBOJCTBOM
Mearora, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOMCTB, BO3MOKHOCTH
MIPOTEKAHUSI XUMHUYECKUX MPEBPALICHUN B Pa3IMYHBIX YCIIOBUSX, BIUSIHUE BEIIECTB U
XUMHYECKUX MPOILIECCOB HA OPTaHU3M YEIOBEKA U OKPYIKAIOIIYIO IPUPOIHYIO CPENY;

YMEHUE COCTAaBJIATH MO 00pa3ily, CXeMe, ajiropuTMy YYeOHBIX JAeHCTBUM
MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHHUS peaKIuil (B TOM YHCIIe peaKIil HOHHOr0 0OMeHa
U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUii), WUIIOCTPUPYIOIMINX XUMUYECKUE
CBOWCTBA W3YYCHHBIX KJIACCOB / TPYINIl HEOPraHMYECKHX BEIIECTB, a TaKkKe
MOATBEPKIAIOIINX T€HETUUECKYI0 B3aUMOCBSI3b MEXKIY HUMU;

YMEHHE BBIYUCIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAaccChl
BEIIIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MACCOBYIO JOJIO
BEIIIECTBA B PACTBOPE, KOJUYCCTBO BEIIECTBA U €T0 MacCy, 00BhEM Ta30B ¢ OMOpPOH Ha
oO1re GopMysibl; yMEHHE MPOBOAUTD PACUETHI 0 YPABHEHUSIM XUMUUYECKUX PEAKIIUMA U
HAXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEAreHTOB WIIU MPOAYKTOB PEAKIIUU C
OTOpOi Ha 0Opa3el], AITOPUTM yUeOHBIX JEHCTBUM;

BJIaJICHUE OCHOBHBIMHM METOJIaMU HAYYHOTO MO3HaHUs (HaOJI0/IeHUe, U3MEPEHHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE) TPU H3YUYCHHHM BEHICCTB M XUMHUYECKUX SIBIICHUU C
OMOpPOM Ha aJIrOpPUTM YYEOHBIX NEUCTBHUM; yMeHHe chopMmyIupoBaTh NpoOJIEMy U
NPEVIOKUTh MYyTH €€ PEHIeHUs C MOMOIIbI0 TMeaarora; 3HaHhe OCHOB Oe€30MmacHOu
paboThl ¢ XHUMHYECKUMH BEIIECTBAMHU, XUMHUUYECKOW MOCYI0H U J1a00OpaTOpHBIM
000pyIOBaHUEM,;

HaJIMYue MPAKTUYECKUX HABBIKOB IJIAHUPOBAHMSI M OCYIIECTBICHUS CIEAYIOITUX
XUMUUYECKUX HKCIEPUMEHTOB TMOJI PYKOBOJCTBOM YUHUTENS C OOCYXJCHUEM IIaHa
paboThI UJIK COCTABIICHUEM TaOJIHIIBI:

M3YyUYCHHE U onucaHue PU3NUEeCKuX CBONCTB BEIIECTB;

03HAKOMJICHUE C PU3HUCCKUMHU ¥ XUMHUECKUMHU SIBJICHUSMU;

OTIBITHI, MJUTFOCTPUPYIOITUE TPU3HAKY MPOTEKAHUS XUMHUUECKUX PEAKIIUi;

M3y4deHUE CIIOCOOOB pa3IelICHNs CMECEH;

MOJIyYEHHE KUCTIOPO/Ia U U3YUYEHHE €T0 CBOWCTB;

MOJIyYEHHE BOJIOPO/IA U U3YYEHUE €TI0 CBOMCTB;

MOJIYYEHHE YIJIEKUCIIOTO ra3a U U3y4eHUe €ro CBOMCTB;

MOJIy4YE€HHE aMMHUAaKa U U3YYEHHE €T0 CBOWCTB;
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IIPUTOTOBJICHUE PACTBOPOB C ONPEIAEICHHOM MAacCOBOW [JOJIEW pPacTBOPEHHOIO
BEILIECTBA;

UCCJIEOBAHNE M ONMCAaHUE CBOWCTB HEOPraHWYECKHUX BEIIECTB PA3IMYHBIX
KJIACCOB;

IPUMEHEHUE HWHAMKATOpPOB (JIakMyca, METWIOpaHka WM (eHondTanenHa) s
ONpPEIEIICHUS XapaKTepa Cpeibl B paCTBOPax KUCIOT U LIEJNOYEH;

U3Y4YEHHE B3aUMOJCHCTBHS KHUCIOT € MeTalylaMH, OKCHUIAaMH METaJlIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHU OCHOBAHUSIMHU, COJISIMH;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHUE OJIHOTO METaslla JPYTUM U3 PacTBOPA COJIH;

uccienoBaHne aM(pOTEpHBIX CBONCTB THAPOKCUIOB aTIOMUHUS U IIMHKA,

pelieHre  DKCIIEPUMEHTaNbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCAUHECHUIN;

peuIeHre  3KCHEPUMEHTAIBHBIX  33Ja4 1O TeMe  «DJIEKTPOIUTHYECKAS
JUCCOLMALI;

pellleHre SKCIEPUMEHTAIbHBIX 3aJau Mo TeMe «BaxHellne HeMeTalulbl U UX
COCIMHEHHUS;

pellleHHEe SKCIEpUMEHTAIBHBIX 3a7au 1Mo TeMme «BakHelme MeTamabl U UX
COCIMHEHHUS;

XUMHUYECKUE 3KCIEPUMEHTBI, WIUTIOCTPUPYIOLINE NPU3HAKA IPOTEKAHUS PEAKIIHA
MOHHOI'0 OOMEHA;

KAUEeCTBEHHbIE PEaKUWW Ha MPUCYTCTBYIOIIME B BOJHBIX pAacTBOpPaxX HWOHBI:
XJopua-, Opomua-, womua-, cyiabdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KATUOHBI AMMOHMSI, MarHusi, KaJblLUs, allOMUHUL, Xene3a (2+) u
xenesa (3+), menu (2+), HUHKa;

YMEHHME TPEACTaBIATh pPE3yJIbTaThl HSKCIEPUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, T'pa()UKOB U TaOJIUI] U BBISBISATH SMIIMPUUYECKUE 3aKOHOMEPHOCTH;

BJIa/ICHUE MpaBUiiaMu 0€301acHOro oOpallleHusl C BEIECTBAMH, UCIIOJIb3YEMbIMU
B IIOBCEJIHEBHOM JKM3HM, a TaKKe IPaBWJIaMU IIOBEJIEHUS B LENAX cOepeKeHus
3I0pOBbSl M OKpY)KAlOIIEW NPUPOJHOW Cpefbl; MOHMMaHuE BpeAa (OMacHOCTH)
BO3JCHCTBUSL Ha KUBBIE OPraHU3MbI OIPEACIICHHBIX BEUIECTB, a TaKXE CIOCOO0B
YMEHBIIEHUSI W TPENOTBPAIICHUS] MX BPEJHOrO BO3ACHCTBHUS; MOHUMAHUE 3HAYCHUS
KUPOB, OEJIKOB, YIJIEBOJIOB JUIsl OPraHU3Ma YeJIOBEKa;

BJIQZICHUE OCHOBAMU XHMMHUYECKOW TIpPaMOTHOCTH, BKIIIOUYAIOIIEH YMEHHE
MPaBUJILHO UCIIOJIb30BaTh H3yYEHHBIE BEIIECTBA W Marepuaiabl (B TOM YHUCIE,
MUHEpAIbHBIE YAOOPEHUS, METaUIbl U CIUIaBBI, MPOAYKTHI MEpPepadOTKH MPUPOTHBIX
MCTOYHHUKOB YTJEBOJAOPOAOB (YIJiA, MPUPOJHOTO rasza, HepTH) B OBITY, CEIbCKOM
XO35MCTBE, Ha MPOU3BOJCTBE; YMEHUE MPUBOJUTH MPHUMEPHl IMPABHIBHOIO
MCIIOJIb30BAHUS U3YUYEHHBIX BEILIECTB U MATEPUAJIOB;

YMEHUE YCTaHaBIIMBATh CBA3U MEXKIY PEaJbHO HAOII0JJa€MbIMHU XHMHUYECKHUMH
ABJICHUSIMU M TPOILIECCAMU, HPOUCXOASIIMMU B MAaKpo- M MHKPOMHUPE, OOBSACHATH
IPUYMHBI MHOro0oOpa3usi BEILECTB; YMEHHME WHTEIPUPOBATh XMUMHUYECKHE 3HAHMS CO
3HAHUSAMHU JPYTUX YUEOHBIX 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(PUIUPOBATbXUMUUECKUE  JIEMEHTHI;  HEOPraHWYECKUE  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,
MOJEIIUPOBAHUE, HKCIEPUMEHT *(pealbHblii W MBICICHHBIN)*N0J 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,
aToOM, MOJIEKYJla, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BAJICHTHOCTb, JJICKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCJEHUS, XUMHUYECKasl peaxius,
XUMHYECKasi CBS3b, *TerioBoil 3d(ekT peakuuu,Moib*, MOISPHBIM 00BEM, pacTBOD;
AIEKTPOIUTHI, HEAIEKTPOJIUTHI, IECKTPOIUTHYECKAST TUCCOLUALINS, PEAKIIMU HOHHOTO
oOMeHa, KaTalu3aTtop, *XWMHUYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIe
peakuu™®, OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINHU, OKUCIUTEb, BOCCTAHOBUTEID,
OKUCJICHME W BOCCTAaHOBJICHHE, aIOTpONusi, amM(OTEPHOCTh, XHUMHYECKasl 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;

MIPOTHO3UPOBATHCBOMCTBA  BEIIECTB B  3aBUCHUMOCTH OT WX 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;

CJIeIOBAaThIIPAaBUJIaM TOJIb30BAHUSI XUMHUYECKONW TIOCYJ0M U 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)
®denepanbHON aJanTHUPOBAHHON OCHOBHOW 0Opa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUsA OOYYaroIIMXCS C
3aJIepP’KKOM IICUXWYECKOrO pa3BUTHA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOUIMM paszaenaoM denepanbHol pabodeil mporpaMmsl
yuyeOHOro mnpeamera «XHUMHS» OCHOBHOW 0OOpa30BaTeNbHOM MPOTrpaMMbl OCHOBHOrO o0miero oOpaszoBaHus. [lpu sTom
Opranu3zanus BipaBe caMa BHOCUTh U3MEHEHUS B COJEp)KaHUE W paclpesesieHue Y4eOHOro marepuaia 1o rojam oOydeHus, B
MOCJIEZIOBATEIBHOCTh U3YYEHHSI TEM U KOJIMYECTBO HYACOB HA OCBOCHUE KaXJOW TEMbl, ONPEICIICHUE OpPraHu3alluOHHBIX (HOpM
oOyuyenust u T.. OOOCHOBAaHHOCTh JAHHBIX W3MEHEHUU OMpeAensieTcss BhIOpaHHBIM oOpa3oBarenbHON opranmsamueint YMK,
WHANBUAYAIbHBIMU TICUXOPU3NIECKUMU OCOOEHHOCTSIMH KOHKpEeTHBIX oOyuatontuxcsi ¢ 3IIP, cTemeHpi0 OCBOCHHOCTH WMU
y4eOHBIX TEM, PEKOMEHIAIIUSIMU 0 OTOOPY M aJanTainuy y4eOHOTO MaTepuasa Mo XUMUH, peIcTaBIeHHbBIMU B [losicHUTENbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHUECKOTO TUIaHMpOBaHuUs 1isi oOyuaromnuiicst ¢ 3I1P: mepBbIil mpenmonaraer
OCBOCHUE IIPOrPAMMBI B HHKJIFO3UBHOM KJIACCE; BTOPOU — B OTIEIIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMS

8 KIIACC
(2 g4 B HEmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHbIe TeMbl, OCHOBHOE coaepiKaHue OCHOBHbIe BUAbI AeATE/IbHOCTU
pacKpbiBalowwme gaHHbI pasgen obyualowmxca

nporpammbil,
M KONIMYECTBO 4YacoB,
OTBOAMMOE HA UX U3yyeHue

Paznen 1.IlepBonavajbHble XuMuyeckue noHATUs(20 a)
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Tema 1. XuMus — BaKHas
06/1aCTh €CTeCTBO3HAHUA U
NMPaKTH4YeCKOH JesaTe/IbHOCTU
YeJioBeKa

(54

[IpeaMeT XUMHUK.*PoJIb XMMUH B KU3HHU YeJioBeKa. 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
BolducaeHus

— OTHOCHUTEJIbHOU MOJIEKYJIIPHOU MacChl BEIIECTB;
— MacCOBOH J0JIM XUMHYECKOT0 3JIeMeHTa o GpopmyJie
coeIMHEeHUs.

[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

Paszaen 2. BaxkHeiilve npeACTaBUTEIU HeOpraHudeckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopog,.
MoHaTue 06 okcupax

(54)

Boszyx — cMech rasos. CocTaB Bo3ayxa.

Kucsopos — s/ieMeHT ¥ IpocCToe Bellje-

cTBO. 030H — *ayyI0TponHas MogubUKaLUs
Kucjopoa.*HaxoxjeHue KUCI0poia B IpUpoie, U3nyecKue
Y XMMH4YeCKHe CBOWCTBA (peaKLuK OKUCIEHHUs], TOPEeHHe).
Yc0BYUS BOSHUKHOBEHUSA U IpeKpalleHus ropeHus. [lonsatre
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.

BoluucAeHus

— MOJ]eKyJ]ﬂpHOﬁ MacCChbl KHUCJI0PpOJa U 030HA HAa OCHOBAaHUHU
ATOMHOM MacChbl XMMHUY€ECKOI'0 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.

BoluucAeHus

— MOJIEKYJISIPHOU MacChl BellleCTBa Ha OCHOBAaHUM aATOMHOM
Macchl XMMHUYECKHX 3JIEMEHTOB

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

JleMoHCcTpanusa
O6pasibl BellecTB KOJIUYECTBOM 1 MOJIb.

BolyucAeHus

— O6'béMa, KOJIM4YeCTBa BelleCcTBa rasa 110 ero usBeCTHOMy
KOJIMYECTBY Bell|eCTBA WU 00 bEMY;

— O6'béMOB rasoB I10 YPAaBHEHHIO peaKIIMUM Ha OCHOBE 3aKOHa
06'béMHbIX OTHOILUEHUH ra3oB
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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
cepsl IV.

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
BO/IbI B IpUpoO/e.*3arpssHeHue 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.

BoluucreHus

— C UCIIOJIb30BAaHUEM NMMOHATUA «MACCOBAdA A0Jid BelleCTBa 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, ¢
MCIOJIb30BaHUEM KJIHILIE.

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
UCCJle/l0BaTeIbCKOY J1esATeJIbHOCTH Hay4YHO-NONYJISPHYIO JIUTEPATypy
XUMHYECKOTO COZlep>KaHus, CIPaBOYHbIe MaTepHUaJbl, pecypcsl MHTepHeTa
I10/i PYKOBOJCTBOM IeJiarora.

BoicTpanBaTbh pa3BEépHyThIe IMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
MHbOpMaIMIo U3 y4e6HHUKA U CIPAaBOYHbIX MaTepHaJioB, TPaMOTHO
MCI0JIb30BaTh U3YYeHHbIM NOHATUIHBIN annapaT Kypca XMMHUH 10cj1e
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».

BolyucAeHus
— 10 YypaBHEHUAM XUMHYECKUX peaKLLI/Iﬁ

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.

Ctpoenue aToMoB. COCTaB aTOMHBIX f1/leD.
*W30TonbL*3eKTpoHbL. CTpOEHHE 3JIEKTPOHHBIX 000JI04€eK
aTOMOB NepBbIX 20 XMMUYeCKUX 3/1eMeHTOB [leproguyeckoit
cucteMmsbl [I. . MeHaesieeBa.

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
CUCTEMbl XUMHUYECKUX 3JIEMEHTOB JIJIsl PAa3BUTHS 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

33

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
Jucconyanuu.*CuibHble U c1abble 3JIEKTPOJIUTHI.

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-, OPOMUJ, U03UJ-, CyIbdaT-, KapOOHAT-,
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.

npeJCTaBUTe IS KJIacca KUCIOT U *crienuudeckue®), npruMeHeHHe. O6bSACHATD CYLIHOCTb 3KOJIOTMYECKUX TPOo6JIeM, CB3aHHBIX C TepepaboTKOH
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

38




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

(74)

061as XxapaKTepruCcTHKa 3/1eMeHTOB VA-rpymnmbl. Oco6eHHOCTH
CTPOEHHSsI AaTOMOB 3TUX 3JIEMEHTOB, XapaKTepHbIE JJIs HUX CTelleH!
OKHCJIEHUS.

A3zoT, pacnpocTpaHeHue B IpUpPoJe, GU3NUeCKHe U XUMUYECKHe
cBoiicTBa. KpyroBopor a3ota B mpupo/e.

AMMuak, ero ¢pusnyeckre U XMUMHUYeCKHe CBOWUCTBA, MOJIy4eHHE U
npuMeHeHnue. Coi aMMOHUS, UX GU3NYECKHEe U XUMUYEeCKHe
CBOCTBa, npuMeHeHue. KauecTBeHHas peaKlvsi HA MOHbI aMMOHHMUSI.
A3oTHas KUC/I0Ta, eé du3nyecKe U XMMUYecKre cBolcTBa (obuue
KaK IIpe/CTaBUTe sl KJIacca KUCJIOT U
*cnenuduyeckue*).*Azotrcras KucioTa. Mcnosb3oBaHUe HUTPATOB
Y coJIell aMMOHHUsI B KaueCTBe MUHepPa/IbHbIX y100peHU . *
XuMHYecKoe 3arpsisHeHre OKPYKalolel cpe/ibl COeJUHEHUSIMHU
a3oTa (KMC/JI0THBIE JJOX/IH, 3arpsi3HEHHE BO3/[yXa, I0UBbI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu pochopa*, dusnyeckue u
XHMUYeCKUe CBOHCTBA.

Okcug pocopopa(V) u pochopHas kucioTa, GU3nIeCKUe U
XHMUYECKUe CBOMUCTBA, *osyyeHre. **KauecTBeHHas peakys Ha
docdaT-noHbL*

*Ucnosnb3oBanue pocdhpaToB B KAYECTBE MUHEPATBHBIX
yA00peHU.*3arpsisHeHUE TPUPOIHBIX BOJL0EMOB pocdaTamMu.

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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(Byv) [IpypoaHbIe HCTOYHUKHU YT1€BOA0POJOB (YroJib, IPUPOAHBIN ras, O6bACHATD yCJI0BUSA 6€3011aCHOT0 UCI0/Ib30BAHUSA BELECTB U XUMHUYECKUX

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.

BewectB — [1J1K). YMeTb 0Ka3bIBaThb NEPBYIO MOMOILb IPU XUMHUYECKUX 0)KOTaX U OTPABJIEHHUSIX.
PoJib XMMHH B pelIeHUH 9KOJIOTHYEeCKHUX Mpo6aieM.* [IpyHUMaTb y4acTHe B 06CYX/IeHUH NPO6JIeM XUMUYECKOH U 9KOJIOTHYeCKOR

HaIPaBJIEHHOCTH, BbICKA3bIBaTh COGCTBEHHYO [TO3ULUIO 10 TpobJieMe U
npeJJlaraTb BO3MOXKHbIE Y TH €€ pellleH!s ¢ ONopol Ha MHPOpMaLHIo U3
yueOHHKA U CIIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa.

HpPI pa3pa60TKe pa6oqeﬁ nporpaMmMmbl B Te€MATHUY€CKOM IIJIAHUPOBAHHWHW [JOJIXKHbI ObITh y4TeHbl BO3MO>XHOCTH HCIIOJIb30BAHUA 3JIEKTPOHHBIX (LU/ICl)pOBbIX)
O6paBOBaTeJ’IbeIX pecypcoB, ABJANUIHUXCA y‘le6H0-MeTOﬂI/I‘-IECKI/IMI/I MaTepHualaMu (MYHbTHMeAHﬁHbIe INporpamMmbl, 3JIEKTPOHHBbIE y‘-IE6HI/IKI/I N 3a/la4HHUKH,
3JIEKTPOHHbIE OHUOJNOTEKH, BUPTYyaJIbHbIE na6opaTopI/m, HUIrpOBbI€ NIPpOTrpaMMBbl, KOJIJIEKIINH LII/ICl)pOBbIX 06p330BaTe.fIbeIX pECprOB), HCIIOJIb3yEMbIMH [JIAA O6y‘IeHI/IH )41
BOCIIMTAHUA PA3JIMYHBIX TPYII M0JIb30BaTEJIEH, npeacraBJieHHbIMH B 3JIEKTPOHHOM (I_[I/I(l)pOBOM) BUJ€E€ W peaIM3yroIUMHU AUJaKTHYEeCKHE BO3MOXHOCTU HKT,
coZeprKaHre KOTOPbIX COOTBETCTBYET 3aKOHOAATEJ/IbCTBY 006 06pa3013aH1/114.

2-il BApMAHT
TEMATHYECKOE INTAHUPOBAHUE

Bropoif BapuaHT MpUMEpPHOr0 TEMAaTHYECKOTO IUIAHUPOBAHUS MCHOJB3yeTcs, eciu obyuaromuecs ¢ I[P momydaror
oOpa3oBaHKe B OTACIBHOM KJlacce. B TaHHOM BapuaHTe mpejjiaraeTcs:

- I3yYCHHUE MaTepuanta KPyImHbIMU OJIOKaMH;

- ornepekaroniee o0y4yeHue;

- BO3MOYKHOCTh TPHMEHEHUS 3HAHWK B Pa3IMYHBIX YCIOBUAX (TIEPEHOC 3HAHWHA 110 QHAJIOTHMM OT OOIIUX CBOWCTB
Pa3IUYHBIX KJIACCOB BEIIECTB K OOMMM M CHENMU(PUICCKAM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIWYUBACT JOJIIO
CaMOCTOSATEIILHOCTH O0yYAFOIINXCS ITPU N3YICHUH HOBBIX TEM.

CobmroaeTcst  JIoTMKa  M3y4YeHUST  BEHIECTB —  CBOWCTBA  BEIIECTB  OMPEAENSIOTCS  CTPOSCHHEM  aTOMOB,
AIEKTPOOTPUIIATEILHOCTHI0, XUMUYECKON CBSI3bI0 U CTPYKTYPOW BEIECTBA, B YACTHOCTU, THUIIOM KPHUCTAILUIMYECKUX PEHICTOK.
(Tembl: cTpoeHHE aToMa, CTpPOEHHE BEIIECTBA, BaXXHEWIINE MPEICTABUTENN MPOCTHIX W CJIOXKHBIX BEIIECTB, XUMUYECKUE
pEeaKIvH).

N3meHenue TuiaHupoBaHus 10 paszesiaM UTeMaM COCTOUT B CIICTYIOIIEM:
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- U3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPraHUYECKON XMMUM OCYIIECTBISIETCS B 8§ Kjacce, O0Jbllle BPEMEHU BBIJEISIETCS Ha
npuMeHeHue 3HaHui B 9 knacce. 13 9 knacca B 8- mepeHocsATcs TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX PEaKIHii",
"DNeKTpoIUTHYECKAs TUCColMausl. XUMUYECKUE PEAKIIUU B pacTBOpax';

- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamwibsy nepes «Hemeramnamuy, T.K. oOyuatomuecs ¢ 3IIP Gombliie 3HAKOMBI C
METAJJIAMH U JIETYE XAPAKTEPU3YIOT UX 110 CBOMCTBAM U MPUMEHEHUIO;

- TIiepepacrpesieieHle CoJIepKaHusl OJHUX TeM B Apyrue (packpbiBaeTcs Ha KOHKPETHBIX MpUMEpax Apyrux tem). Tema
"Xumuss U OKpyXkaromas cpefa’ pacKpbIBaeTCsl Ha KOHKPETHBIX MpUMEpax B pazfenax "Mertamibl U UX COEIUHEHHS'",
"Hemeramnsl [V-VII rpynmn n nux coequnenns”;

- oObenuHeHHe TeM (aeT OOJbIe BO3MOXKHOCTEH N7 HMCTOJIB30BAaHUS CPAaBHEHHUS — CXOJICTBA W OTIMYMNA; TeMma
«Kucnopon» u rema «Bonopon»);

- BeigeneHne oTAenbHBIX TeM (Tema «llepBoHadanmpHBIC TOHATHS 00 OpPraHWYECKWX BeENIeCTBax»). BrwimencHue B
OTIIETLHYIO TeMY, B KadecTBe "OyKBaps IO OPraHWYECKOW XUMHH', aeT BO3MOXKHOCTHh YTIyOJSATh MOHSTHS: OINPEIACICHHSI,
KiaccuuKalys, OCHOBAaHUS IS KJIaCCHU(PHUKAIIMU, HOMEHKIIATypa, 00Ie CBOWCTBA BEUIECTB, CTPYKTYpa BEIIECTBA, COCTABICHHE
dbopmyn no obmieit ¢popmyre U Mo Ha3BaHUIO, Ha3bIBAaHUE BelllecTBa 1Mo (opmysie. B 3ToM ciiyyae mporpamMMHbIi MaTepuan u3
xapakTepucTuku [VA moarpymnmsl MOKHO JOHECTH HE (GparMeHTOM KapTUHBI «OPraHMYECKUE BEIIECTBa», a KaK 4acTh LIEJOro.
Mosxet ObITh BhizieTieHa TeMa «[IpakTUKym» B KOHIIE IIEPBOTO U BTOPOTO I0JI0B 00YUYEHUSI.

TemaTHuyeckoe NJIAHUPOBAHUE

8 KJIACC Bcero: 136 yac (2 u/nen, 2 rona oOydeHus)

Tembl Konunuectso yacos B Tom uncne HazBanus paGot
Ha KOHTPOJIbHBIE Ha MPaKTHUECKUe
paboTs paboThl
Paznen «IlepBoHauabHble XUMHYECKUE OHATUSAY, 144

1. Xwumus — BaxHas ob61actb 4 1 2 [paktiaeckas padota Nel « JlabopatopHOe 060pyIOBaHHE U IPUEMBI

€CTEeCTBO3HAHUSA U IIPAKTHYECKON 00paIeHHUsT C HIM

JIeATeIHbHOCTH YeJIOBEKa. [paktiaeckas pabota Ne2 «OuricTka 3arpsA3HEeHHON MOBapeHHON comn”
2. BemecTBa U XUMUYECKHE PEAKIUH. 7 - 1 IMpakrnueckas pabora Ne3 «[Ipu3Haky NpOTeKaHHUS XMMUYECKUX PEaKIUiD
3.  KomnudecTBeHHBIC OTHOILCHUS B 3 1 - KontponbHhas padorta Nel «IlepBoHavanbHbIe XUMHYECKHE TOHSITHS, XUMHIECKHE

XUMUH (OpMYJIEL M ypaBHEHUSI» 3arpsI3HEHHOW MOBapEHHOU COJIM)
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Pa3aen «HepI/IOJII/I"ICCKI/Iﬁ 3aKOH U NEpUOANYECCKaAs CUCTEMA XUMUYECCKUX 3JIEMEHTOB )II/I MeH}leneeBa. CTpOCHI/Ie atoma. XumMudeckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE peakun», 154

4.  Ctpoenme aToma 7 1 - Kontpomphas pabora Ne2 «[lepuoandeckast cucreMa XUMHYECKIX dJIEMEHTOB

[lepuonuueckuil 3aKoH U J.11. Menneneesa. CTpoeHue aTomay»

MEePHOANYECKAs CHCTEMAa XUMHUIECKIX

snemenToB J[.U. Menneneesa

5.CtpoeHue BenecTs. XMMHUYECKas 8 1 - KontpospHas padora Ne3 «Xumudeckast CBsI3b»

CBSI3b.

OKHCIHTEIbHO-BOCCTAHOBUTEILHEIE

peaxu

Paznen «BakHeime mpeIcTaBUTeIM HEOPraHUIECKUX BEIIECTBY, 354

6. Kucnopoa. Bogopoa. 14 1 2 [paktiaeckas padora Ne4 «[lomyueHne KUCIOPOAa M U3yYESHHE €TO CBOICTBY
[paktiuaeckas padota Ne5 «[lomyueHne Bogopoaa 1 U3y4eHUE €r0 CBOMCTBY
Kontpomnphas pabora Ne4 «Kucnopoa. Bogopom»

7. Bona. PactBOpBL 5 - 1 [paktiuaeckas pabora Ne6 «[IpurotoBineHne pacTBOPOB € OTPEIEIICHHON
MAaccoBOM JJ0JIel paCTBOPEHHOTO BEILECTBAY

8. Teopus IEKTPOTUTHICCKOU 5 - -

JIICCOIMAIAN

9. Baxzelimme Kiacchbl 11 1 1 KontpompHas padota NeS «OcHOBHBIE KITacChl HEOPTaHUUECKUX COCTMHEHUID»

HEOPraHWYECKUX COCANHEHHUI IMpakrnueckas pabora Ne7 «Pemenne ScKkcliepUMEHTAIBHBIX 33124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPIaHUYECKUX COESANHEHHI»

Paznen «BenecTBo 1 XUMHYECKUE peakiumy, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMHUYECKUX PEaKIil

9 KJIACC

Tembr

KomnyecTBo yacoB

B TtoM uncie

Ha KOHTPOJIbHBIE

paboTsI

Ha IMMPaKTUYCCKUe

paboThl

HazBanus paGot

Pasnen «IloBTopeHue U yrayoOlieHHE 3HAHUI OCHOBHBIX pa3/ieNioB Kypca 8 kiacca «BeniecTBo u XuMUUeCKre peakimy, 104

[loBTOpeHue u yriry0oneHne 3HaHuH 10 1 2 IIpaxriaeckas padora Ne 8 «Peakuun noHHOTO 0OMeEHa»

OCHOBHBIX pa3JIeioB Kypca 8 Kiacca Ipaktnueckas padota Ne9 «KauecTBeHHBIE peakuK B pacTBOPE»
KontposbHas pabota Ne 6 «DJIeKTpOJUTHYECCKAS TUCCOLHAIUS

Paznen «MeTajuibl U UX coeMHEHUs», 204

1. O6uMe CBOHCTBA METAJLIOB 4 - -

2.MeTanisl 1 UX COeAUHEHUS 16 1 1 Tpaktnueckas padorta Nel3 «Pemenne skcriepuMEHTAIBHBIX 337124 [0 TeMe

«MeTasibsl ¥ X COSUHEHUSD
KonTtposbHas pabota Ne8 «MeTamibny
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Paznen «Hemeramuel IV-VII rpynn u ux coeauHeHus», 244

3.001mmas xapakTepucTuKa
XUMHYECKUX 31eMeHToB Vila
rpynnsl. ["ajoreHsl.

4 B

4.00mmas xapakTepuCTHKA
XHMHUYECKHUX dJIeMeHTOB Via
rpymnsl. Cepa u ee coeTMHEHUsL.

5.001mast XxapaKTe pUCTHKA
XUMHYECKHX JIEMEHTOB Va
rpymmnsl. A3ot, Gochop u ux
COCJIHEHHSI.

IIpaktiueckas padora Nel0 «[lonydyeHne aMMIaka i U3y4CHUE €TO CBOHCTBY

6.00m1as XapaKTe pUCTHKA
XMMHYECKHUX 3JIEMEHTOB [Va
rpynmnsl. YIiiepoa, KpeMHUM U UX
COCJIMHEHMUSL.

IIpaxtiaeckas padora Nell «[lomydeHue yriekucioro ra3a i U3y4eHNUe ero CBOHCTBY
IIpaxtiaeckas padora Nel2 «Pemrenue 3KcIiepuMEHTAIBHBIX 33]1a4 [0 TEME
«Hewmerannel IV-VII rpynn u ux coeTuHEHUN»»

KontposbHas padota Ne7 «Hemeramibn

Pa3aen «HepBOHa‘-IaJ'H:HBIe XHUMHUYECCKUE TIOHATHS 00 OpraHM4Y€CKUX BELICCTBAX», 104

7. IlepBoHayaIbHbIE XUMUYECKHE
MOHATHS 00 OPraHUIECKUX
BEIIECTBAX

10 -

Paznen «O6o0menne MaTepuaa o kypey «Heopranuueckast Xumusi», 44

13. Xumus 1 oKpyKaromas cpesa.

1 -

14. O600uIeHNEe MaTepHaa 1Mo
Kypey «Heopranuueckasi XUMHS»

Kontponshas pabota Ne9 «torosas paboTa 3a Kypc HEOPraHUIECKOW XHMUI

Bcero 136 g
8 KJIACC

(2 4 B HEAEMIO, BCero 68 u)

MpumepHble Tembl,
pacKpbiBaloLme AaHHbIK pasgen
nporpammbi,

M KO/IMYECTBO 4acos,
OTBOAMMOE Ha UX U3yueHue

OcHoBHOe copepKaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Pa3nen 1.IlepBonavaiabHble XUMHYECKHE MOHATHSI(14 1)
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Tema 1. XuMusa — BaXHas
06J1aCTh €CTeCTBO3HAHUA U
NMPaKTH4eCKOM JesaTe/IbHOCTH
Yeji0BeKa

(44)

*XuMHsI B CcHUCTeMe HayK. Posb XUMHM B >KHU3HHU
yesoBeka.*Tena u BewectBa. Puanyeckue CBOKCTBa
BewlecTB. IlpaBusia  6e3omacHoro  o6pamieHus C
BellleCTBAMM U JIaGOpaTOpHbIM 06GopyAoBaHueM. YucTble
BelleCTBA U CnocoGbl pasfiesieHUs CMecei.
*[loHsITHe 0 METO/AaX [T03HAHUSI B XUMUU.*
JleMOHCTpanuu
1. JlabopaTopHoe 060py0BaHHE.

2. Paznimunble BUABI XUMUYeCcKo# nocyabl. 3. O6pa3ibl
BeILeCTB.

4. Cnoco6nlI pazjiesieHus cMeceil (puabTpoBaHueE,
BbINIAapUBaHUe, AUCTUJLIALNSA, XpoMaTorpadus).
JlabopaTopHble 1 NpaKTU4YeCKHEe paGoThl
JlabopaTopHbIE ONBITHI:

OnucaHue GpU3NIECKUX CBOMCTB BEILECTB.

PaspneneHue cMecH C MOMOIIbIO MarHUTa.
[IpakTH4eckre paboThI:

Ne 1.J/laopaTopHOe 060pyZ0BaHHE U IPUEMBI 0GpaLeHUS
C HUM

Ne 2. OyucTKa 3arpsi3HeHHOM MOBapeHHO! COJTH

CMeECH.

PacKpbIBaTh CMbIC/I H3yYaeMbIX IOHATHH C TOMOLIbIO MleAarora.

PacKpbIBaTh pOJib XUMUHU B IPUPOJIE U )KU3HHU YE€JI0BEKA, €€ CBSA3b C IPYTUMH HayKaMH.

PazsinyaTh YUCTbhIE BEIECTBA U CMECH; OHOPO/HbIE U HEOJHOPO/HbIE CMECH;

PaznuyaTh pusnyeckue 1 XuMHU4YeCKHe sIBJEHUs C OIOPOH Ha onpesieseHusl.

OHPEILEJIHTIJ HpI/I3HaKI/I XUMHUYECKUX peaKuuﬁ u yCJIOBI/IH ux HpOTeKaHI/IH.

CienoBaTh IpaBUJIaM M0JIb30BAHUS XMMUYECKOH OCY10H 1 1a6opaTOPHBIM 060pyA0BaHUEM, A
TaKXe npaBymaM 06pame1-m51 C XUMHY€CKHMMH Bellle-CTBAaMH B COOTBETCTBHH C
WHCTPYKLHUAMHU 10 BbINOJHEHUIO TPAKTUYECKUX paboT O/ KOHTPOJIEM IleJjarora.

HJIaHPIpOBaTb u HpOBO/ﬁ[I/ITb XHMH‘{ECKHﬁ 3KCHepI/IMEHT 1o I/13y‘{EHI/I}O U OITMCAaHUIO (1)I/I3I/I‘-IeCKI/IX
CBOWCTB BeILECTB, CIOCOGOB pa3/ie/ieHUs CMecel BEIeCTB O/ PYKOBO/CTBOM Ie/iarora c
00CyX/IeHHEeM I1JIaHa paboThl.

Hcnosib30BaTh NMPU BBIMOJHEHUH YYe6-HbIX 33JaHUH U B IPOIECCE UCCIEN0BATENbCKON
AedaATeJIbHOCTH HaquO-nonynﬂpHy}o JH/ITepaTypy XUMHUYECKOT 0 COﬂep)KaHI/IH, CHpaBO‘-IHbIe
MaTepHuaJibl, pecypcbl MHTepHeTa noJ pyKOBOACTBOM IeJiarora.

BricTpanBaTh pa3BépHyThle IHCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha MUHPOPMALIHUIO U3
y4e6HHKA U CIPAaBOYHBIX MATEPHUAJIOB, FPAMOTHO MCII0/1b30BATh U3yYEHHbIH OHATUHHBIH
arnmapar Kypca XdMUH

Tema 2. BemecTBa
U XMMHUYeCKHe peakiuu

(74)

AToMBI U MoOJIeKyJ/Ibl. XUMHUYeCKHe 3JIeMEeHTbl. 3HAaKHU
(cMMBOJIBI) XMMHYeCKUX 23JieMeHTOB. OTHOCHUTeJbHas
aToMHas Macca. [IpocTble U cioXxHbIe BelecTBa. ATOMHO-
MOJIEKYJIIpHO€ YYeHHUe.
dopmyna.
XUMHYECKHUX 3JIEMEHTOB. *3aKkOH IIOCTOSIHCTBA COCTaBa

XuMu4yeckasi BasieHTHOCTB aTOMOB

BemecTB.*  OTHoOcHUTeJbHAasi  MOJIEKYJIApHas  Macca.
MaccoBasi fj0/151 XHMU4Y€eCKOT0 3JIEMEHTA B COeIUHEHUH.
dusndeckrue U XUMHYECKHE SIBJIEHUSA. XHUMHUYecKas
peakuuss W e€ TMpU3HAKU. YpPaBHEHUS XUMHYECKHUX
peaxiui. 3aKOH coXpaHeHHs Macchl BellecTB THIIBI

XUMHYECKHMX  peakuud (coeuHeHHe, Ppa3JIOKeHHUe,
3aMellleHHe, 0OMEH).

*M. B. JIOMOHOCOB — y4€HbIA-3HLUKIONEAUCT.*

OemoHcTpauuu

dusnyeckue sBaeHUs (pacTHpaHUe caxapa B CTYIIKe,
KUIIeHWe U KOHJIeHCalUsi BOABI U T. 11.).

XuMHU4YecKue siBJieHus (TopeHre CBeuH, pas3jioKeHue
caxapa, B3aUMO/JlelicTBUE CEPHOU KUCJIOTHI C XJIOPU0M

[IpUMeHSATh eCTECTBEHHO-HAyUYHbIE METO/bI T03HAHUS (B TOM YHC/IE HAOIIOAEHHUE,
MO/IeJINPOBAHMUE, SKCIIEPUMEHT) U OCHOBHBIE OTEPALUU MbICJIUTENBHOU eI TEJIbHOCTU
(cpaBHeHUe, kKaaccubUKaALMSA) U1 U3yYeHHUs BELIECTB U XUMUYECKUX PeaKIMH C OIOpoH Ha
QJITOPUTM UJIH CXEMBI.

PackpbIBaTh CMBIC/ H3y4aeMbIX TOHATHH U 3aKOHOB U IPUMEHSATD 3TU MOHSATHUSA IPU ONMHUCAHUHU
CBOWCTB BeILECTB U UX MPEBPALEHUH C OOPOU Ha IJIaH U KJII0Y€eBbIE CJIOBA.

PazsnyaTh pu3nUYECKHEe U XUMUYECKUE SIBJIEHUS, 00bSICHATD UX CYI[HOCTD C TOYKU 3peHUS
aTOMHO-MOJIEKYJIIPHOT'O YYeHHsI C OTIOPOM Ha OTNpeesIeHUS U CXEMBI.

OnpenensiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCI0BUS UX IPOTEKAHUS.

OOBACHATD CYIHOCTb PU3NUECKUX U XUMUYECKHUX SIBJIEHUH C TOYKU 3peHHs1 aTOMHO-
MOJIEKYJISIPHOTO YY€HUs C UCI0JIb30BaHUEM BU3YyaJbHON OMOPBI.

KnaccudunupoBaTh XMMHUYecKUe peakLiuu (10 YUC/IY U COCTABY Pearupyolimnx 1
006pa3yoLMXCs BelleCTB) C ONOPOU Ha CXEMBI.

CocTaBssiTh GOpMyJibl GHHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONPeJeATh BaJIEHTHOCTD 110
dopMyJ1aM BelllecTB € ONOPOU Ha AITOPUTM yue6GHBIX JeCTBUI.

PaccTtaBniAATh K03$OULMEHTHI B YypaBHEHHUAX XUMUYECKUX PEAKIUH C ONIOPOH Ha aITOPUTM
y4ebHBbIX 1eCTBUH.

Ciie0BaTh NpaBUJIaM N10J1b30BaHUsI XMMUYECKOUM MOCYZ0HU U JIabOpaTOPHBIM 060pyI0BaHUEM, A
TaKXKe IPaBUJIaM 00pallleH s C BelleCTBaMU B COOTBETCTBUY C MHCTPYKIUSIMH 10 BBIIIOJHEHUIO
J1abOpaTOPHBIX XUMUYECKHX OIBITOB MO/, KOHTPOJIEM NeJjarora.

HWcnosib30BaTh NpHY BbIIOJHEHUH yUe6GHBIX 3aJaHUH U B IPOLlecce UCC/ieloBaTeIbCKON
JeITeJIbHOCTH HAyYHO-TIONYJISIPHYIO JIMTEPATYPY XUMHUYECKOTO CO/IepKaHUs], CIIPa-BOY-Hble
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6apus,

pasnoxxeHue rugpokcuga meau(11), B3aumogeiictere
»KeJie3a C cepol, B3aUMOZeHCTBHe KeJie3a C PACTBOPOM
cosiu meau(ID)).

OMBIT, WJIIOCTPUPYIOIMI 32aKOH COXpaHEHUs MacChl.

Na6opaTtopHble 1 NpaKkTUYecKkne paboTbl

Jla6opaTopHbIe ONbITHI:

[IpruMepbl $U3UYECKUX BJIEHUH (J1aBJeHNe BOCKa,
TasiHUE JIbJA).

[IprMepbl XUMHUYeCKUX sIBJIeHUH (IpOoKaIuBaHNUEe MeJHOH
IPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KUCJIOTOM).
Mogienu aTOMOB U MOJIEKY.L.

IpakTnueckas padota Ne3. [Ipn3Haku npoTekaHus
XUMHMYECKUX PEaKIUH.

BoluucAeHus

— OTHOCHUTEJbHOH MOJ'IeKynﬂpHOﬁ MaccChbl BeleCTB;

— MaccoBOH AO0JIM XUMHY€ECKOI'o 3JIEMEHTa I10 (bopMyne
CcoeagHeHud

MaTepHaJibl, pecypcbl UHTEp-HeTa 0o/ pyKOBOJCTBOM Iejarora.

BricTpanBaTh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMALUIO U3
y4yeOHMKA U CIPAaBOYHBIX MaTEPHAJIOB, FPAMOTHO MCII0/1b30BATh U3yYEHHbIN NOHATHHHBINA
anmnapar Kypca XuMHUH

Tema 3. KosiuuecTBeHHbIE
OTHOLIEeHHs1 B XumMuu (34)

KosmyectBo BemectBa. MoJib. MoJsisspHas Macca. 3akoH

ABorazpo. MouisipHbli  06BEM ra3oB. PacyeTbl 1O

dopmyue.
XUMHUYECKOIo JJIEMEHTA B COeJMHEHUH, KoJin4yecTBa

XUMHUYECKOU PacueThl  MaccoBol  moJiu
BeIlleCTBa, MOJIAPHOM Macchl. PacuéThl MO XUMHUYECKHUM
YpaBHEHUSIM.

JeMoHcTpayus:

- 06pas1ibl BEIeCTB KOJIMYECTBOM OZIMH MOJIb

Beruucienus:

-pacyeT o ¢popmMyJie U 10 XUMUYECKOMY YPABHEHHUIO

PackpbIBaTh CMBIC/T U3yYaeMbIX IOHATUN U IPUMEHSATD 3TU MOHATHUS, @ TAK)Ke U3yYeHHbIe
3aKOHBI U TEOPUH JIJI pellleHUsI pacyETHBIX 33/1a4 C OMOIIbIO Neiarora.

BbIYuUCASTE MOJIIPHYIO MacCy BellleCTB; KOJIMYECTBO BellleCTBa, 00'bEM ra3a, MacCy BelecTBa C
o1opoi Ha o6pasell, Ha GOPMYJIbI;

[IpoBOAUTE PACUETHI 10 YPABHEHUAM XUMHUYECKUX PEAKIUI C OTIOPOH Ha 06pasel, aJiIrOPUTM
y4eOHBIX IeHCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BELECTBA 110 U3BECTHOMY KOJIUYECTRBY,
00'bEMY, Macce peareHTOB HUJIU MPOAYKTOB PEAKLUH.

BricTpanBaTh pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMAIHIO U3
y4eOHHUKA U CIIPABOYHbBIX MaTEpPHUAJIOB, TPAMOTHO HUCII0/Ib30BaTh U3yYeHHbIN MOHATUHHBIN
anmnapar Kypca XMMHH C IOMOILbIO IeAarora.

Paspen 3. [lepuoaudeckuii 3akoH U [lepuoauyeckas cucteMa XUMHYeCKHX 31eMeHTOB /I. U. MeHAe/ieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuyu (15 4)

Tema 4. CtpoeHune aToma.
Mepuoanyeckunii 3aKoH u
MNepuopguueckas cuctema
XUMUYECKUX 3/IEMEHTOB

A. N. Menpeneesa. (7 1)

HepBble IOINBITKH Knaccuclmxauuu XUMHUYECKHUX
a/eMeHTOB. [loHsiITHE O rpynnax cxoAHbIX 3JIEMEHTOB
(esouHbIEe M IeJ0YHO3eMeJsbHble MeTaJlJbl, raJoreHsbl,
WHEPTHBIE Tra3bl). *JJieMeHThbl, KOTOpble 006pPasywT

aMdoTepHbIe OKCUABI U TUAPOKCU/BL*

PacKpbIBaTh CMbIC/ IEPUOAMYECKOT0 3aKOHA N0/, PYKOBO/JCTBOM Ile/jarora.

[ToHMMAaTb CyLECTBOBaHHE IEPUOANYECKON 3aBUCHMOCTH CBONCTB XUMHUY€ECKHUX 3J1EMEHTOB
(u3MeHeHHe paJjuyCoOB aTOMOB U 3JIEKTPOOTPULATENBbHOCTH) U UX COEJUHEHUH OT
[I0JIOXKEHUS B IEPUOUUECKOM CUCTEME U CTPOEHMS aTOMa C UCII0JIb30BaHUEM CXeM U TaGJIULL.

YcTaHaB/IMBATh CBA3b MEX/Y MOJI0XKEHUEM 3JIEMEHTA B IEPUOJUIECKON CUCTEME U CTPOEHUEM
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[lepuoanyeckuii 3akoH. [lepuojguyeckas cucrema

XUMHYECKUX 3JIEMEHTOB . H. MeH/jeieeBa.

KopoTkonepuosanas U *IJIMHHOIleproAHaA*GOPMbI
[leprognyecKol CHUCTEMbl XUMHYECKHUX 3JieMeHTOB /.
W. MenpeneeBa. [lepuoab! u rpymnmnbl. OU3nyeckuit CMbICI

MOPsIIKOBOrO HOMEepa, HOMEPOB MepuoJa U TPYIIIb

3JIeMeHTa.
CtpoeHue aTOMOB. Cocran ATOMHBIX
agep.*UsoTonel*JnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX

000JI04€K aTOMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

[lepuoguyeckoit CUCTEMbI . H. MeH/jeieeBa.

XapakTepucTUKa XMMHYECKOro 3JeMeHTa [0  ero
noJioxkeHuo B [lepuoguyeckoit cucreme /l. U. MeHeneeBa.
pazuyca

MeTaJlJIN4YeCKHX u

*3aKOHOMEPHOCTH  H3MEHEHHUs aTOMOB

XUMHUYECKUX 3JIEMEHTOB,
HeMeTa/U/IM4eCKUX CBOWCTB IO TpynmnaM M IepHojaM.
3HaueHue [lepuoguyeckoro 3akoHa U [lepuoguyeckoit
CHUCTEeMbl XUMHYE€CKUX 3JIEMEHTOB AJIA PAa3BUTHUA HAYKHU U
npakTtuku. [l. U. MeHjesieeB — y4€HBIN U rpaXkAaHUH.*
OemoHcTpauuu
KopoTkomneproaHas v JYIMHHONEPUOAHASIPOPMBI
[lepruoanyecKol CHCTEMbI XUMUYECKUX 3JIEMEHTOB
J. U. MeHgeseeBa.
O3HakoMJIeHHe C 06pa3laMy MeTalJIOB U HEMETaJLJIOB.
Na6opaTopHble U NpaKTUYecKne paboTbl
JlaGopaTOPHBIN OIIBIT:

BsauMogelicTBUe THJAPOKCHAA ILHUHKA C PacTBOpaMH
KHCJIOT U 1eJIoYen

ero atoma (cocTaB U 3aps/ sApa, obliee YUCJI0 IJEKTPOHOB U pacnpesiesieHUe UX 0
3JIEKTPOHHBIM CJIOSIM) MO 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHeHHs CBOWCTB 3JIEMEHTOB U UX COeJMHEHUH 110 rpynnam u
nepuojam [lepuonyeckoi cuCTeMBbI C TOMOLIbIO NTeJarora.

XapakTepu30BaTb XMMHUECKHE 3JIeMeHThI epBbIX TPEX IePUOA0B, Kalus, KalbLUs 0 UX
noJsioxkeHuto B [lepuoauveckoit cucreme /[l. U. MeHeneeBa.

CrnesoBaThb npaBuaM 6e30nacHOM paGoThl B 1aGOpaTOPHUHU NPH UCI0JIb30BAHUHU XMMHYECKOH
NOCyZAbl U 060pyA0BaHUSA 10, KOHTPOJIEM IleJjarora.

BricTpanBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMALUIO U3
y4eOHMKA U CIPAaBOYHBIX MaTEPHAJIOB, FPAMOTHO MCII0/1b30BATh U3yYEHHbIN NOHATHHHBINA
anmnapar Kypca XMMHUH 110cJ/le CTPYKTYPHUPOBaHUA MaTepuaJla C UCI0JIb30BaHUEM KJIHIIIE.

HMcnosb30BaTh NpU BINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa [10CI1e
CTPYKTYypUpPOBaHUs MaTepHasla, CipaBoYHble MaTepuassl ([lepuoauyecKkyto cucteMy
XUMHYecKuX 3jieMeHTOB /JI. . MeH/ies1eeBa, Tab M1y pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUN U
coJiell B BOJie, 3JIeKTPOXUMUYECKUH s/l HAaNPSHKeHUH MeTaJlJIoB).

Hcnosib30BaTh NpHY BBIIIOJHEHUH yUeOHBIX 3a/JaHUH U B ITpoliecce UCcle 0BaTeIbCKON
JAeATeJIbHOCTH Hay4HO-TIONYJ/IAPHYIO JIMTepaTypy XUMHUYECKOI0 COZlepKaHts, ClIpaBOYHble
MaTepHuaJbl, pecypcbl UHTepHeTa 1oJ pyKOBOACTBOM Ilefarora

Tema 5. CTpoeHue BelecTB.
Xumuuyeckasi CBsi3b.
OKHCIUTETBHO-
BOCCTAHOBUTE/IbHbIE PeaKIUH

(8)

Xumuueckast  cBsa3b.  KoBaneHTHas — (monsipHas |

HEMOJSIpHasi) CBSA3b.  *DIEKTPOOTPULATEIBHOCTH  aTOMOB

XUMMYECKUAX 3JIEMEHTOB. * Wonnas CBSI3b. *Turmsl
KPHCTAJUTMYECKUX PerieTok. *

CTeneHb
BOCCTAaHOBUTEJIbHbIE peaknuu. [Iponecchl OKUCJIEHUS U

BOCCTaHOBJIeHUS. OKUCIUTENHU U BOCCTAHOBUTEJIH.

OKHCJIEHHUA. OKUCIUTENBHO-

JleMmoHcTpanuu
OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKINN: TOPEHHE,

PackpsIBaTh CMBICT H3y4aeMbIX HOHATHH 1O pYKOBOJCTBOM II€/Iarora.

OmnpenensiT BUA XUMHUYECKOH CBSI3U B COEANHEHHUN C HCIIOJIb30BAHUEM CXEM.

OmnpenernsTh CTETICHb OKUCICHUS XUMHUYECKOTO 3JIEMEHTa 110 (OPMYJIe ero COeIMHEHHUS C
UCIOJIb30BAHHEM AJITOPUTMA.

OrmpenesnsTh 3IEMEHT (BELIECTBO) — OKUCIMUTENb U JJIEMEHT (BEIECTBO) — BOCCTAHOBUTEIb.

OOBSICHATH CYITHOCTB NPOLIECCOB OKUCIEHUS M BOCCTAHOBJICHHUSL.

CoCTaBISITh AMEKTPOHHBII 6aTaHC ¢ y4ETOM YHCIIa OTAAHHBIX U IPUHATHIX 3JEKTPOHOB.

CoCTaBIsITh ypaBHEHNE OKUCIHTEILHO-BOCCTAHOBUTEIIBHON PEAKIUH 110 aJITOPUTMY pazbopa
OKHCITUTENILHO-BOCCTAHOBHTEIIBHON PEaKIHH.

Hcnonp30Bath MpH BEIMOTHEHUH YI€OHBIX 3a1aHUI TEKCTHI ydeOHMKa [OCIIe CTPYKTYpPHPOBAHUS

MaTepuaia, CIpaBOYHbIE MaTepHaIIbl (IEPHOIMIECKYI0 CHCTEMY XUMHIECKHX dnemMeHToB J1. M.
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Pp€aKuru pas3IoKEHNA, COCAUHECHUS

MeHnneneeBa, TaOIUILy PACTBOPHUMOCTH KHCIOT, OCHOBAHHI M COJICH B BOJIE, SIEKTPOXUMHUYCCKUN P
HaINpsDKEHUH METaJIOB)

PasgeJ 2. BaxkHeiimne npecTaBUTe/ I HEOPraHUYECKUX BenecTs (35 4)

Tema 6. Kucnopog. Bogopoa.
(144)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopos —
3JIeMEHT W TnpocToe BelecTBO. O30H.
KHUCI0OpoJa B TNpupoAe, U3MYECKHMEe U XHMHYECKHUE
cBoiicTBa. Peakuuu

Haxoxzaenue

FOpPeHUs1 NPOCTBIX M  CJIOXHBIX
BemecTB. *TemnoBod 3ddekT xuMHUecKOH peaknuu.*
JK30- ¥ 3HAOTEpPMUYECKHE PeaKIuH, *TepMOXUMHUYEeCKHe
ypaBHeHHs.* [loHATHE 06 okcuzaax. Cmoco6bl MOTyYeHUs
KHUCIOpoJa B JlabopaTopud U
KHUCJ0pOJa. KpYyroBOpoT KHCJOpoJa B
npupo/e. TonIuBo: yrojb U MeTaH. 3arpsA3HeHue BO3/Ayxa,
yCUJIEHWE TapHUKOBOTr0 3 PeKTa, paspylieHre 030HOBOTO
cJ1051.

Bomopon — npocroe
HaxoxjgeHue BogopoJa B Tmpupoje, OuUsnYecKue U
XUMHYecKHe CBOWCTBa (Ha HmpuUMepe B3aUMOJAENCTBHUS C

NPOMBILIJIEHHOCTH.
NpUMeHeHue

3JIEMEHT )4 BelecTBO.

HeMeTa/U/laMd M OKCHAAMH METa/JIOB), MpPUMEHEHUE,
*croco6bl nosydeHus.* [loHsTue o kucjaotax KucaoTsl u
COJIH.

OemoHcTpauuu

B3aumogericTBue pocdopa, cephl U xeJie3a ¢ KHCI0POLOM
(BO3MOXKHO UCNOJIb30BAaHUE BU/IE00TBITOB).
OnpefesieHue coZlep>KaHusl KUCA0PO/ia B BO3/yXe.
OnbIThL, eMOHCTPUPYIOLLHE YCJI0BUSA BOSHUKHOBEHUS U
NnpeKpalieHns TOpeHUs.

Na6opatopHble U npakTMueckne paborbl

JlaGopaTOPHBIH OTBIT:

O3HakoMJIeHHe C 06pa3LaMyi OKCH/IOB.

[IpakTHyeckas paboTa:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHEe ero CBOMCTB.
IIpaktudeckas padota Ne5. [TonydeHue Bogopoaa U U3yucHHE
€ro CBOIcCTB.

Borunciaenns

PackpbIBaTh CMBIC/ U3y4aeMbIX IOHATUH U NPUMEHATD 3TH NMOHATHUS IPU ONIMCAaHUHU CBOHCTB
BellleCTB M UX NpeBpalleHUuH C UCII0Ib30BaHUEM OITOPHBIX CJIOB U KJIHILE.

XapakTepusoBaTb (ONUCBIBATb)C ONOPOT HA NIAH, CXEMY, KDAMKYIO 3ANUCH
coCTaB BO3/yxa, PU3NYeCKHe U XU-MUYeCKHe CBOMCTBA KUCJI0POJA, CIIOCOGHI €ro MoJIy4YeHus,
NpYMeHeHHe U 3HaYeHHUe B IPUPO/Ie U )KU3HU Yesl0BeKa.

CpaBHUBATb peaKlMU [OPeHUsl U Me/IIEHHOTO OKHCJIEHHUS C IPe/iBAPUTEbHBIM 06CyKAeHHEM
napaMeTpoB CPaBHEHMUS.

Co6upaTb NpUGOPHI JJ/I5 TOJIYyYEHUs] KUCI0PoJa (BbITECHEHHEM BOJbI M BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHUCJI0POJ, 10/, KOHTPOJIEM IleAarora.

Hcnosb30BaTh XMMUYECKYI0 CHMBOJIMKY JUJIS1 COCTaBJIeHHUsI GOpPMYJI BELeCTB, MOJIEKYISPHBIX
yPaBHEHHH XUMUUYECKUX PeaKIUH ¢ yyacTHEM KUCJI0pO/a.

O6bACHATD CYLIHOCTb 3KOJIOTMYECKUX NTPO6JIeM, CBI3aHHBIX C 3arps3HEHHEM BO3/yXa.

CrnesjoBaTh NpaBU/IaM 6€30MaCHOM paboThI B 1abOPAaTOPUU NPHU UCII0JIb30BAHUN XUMUYECKOH
HOCYy/ibI U 000PYI0BAHHUS 110/, KOHTPOJIEM IeJjarora, a Takxe paBu/aM 06palleHus ¢
rOpIOYHMMH BeIleCTBAMHU B ObITY.

[l1aHMpPOBATh U OCYLIECTBJIATD Ha MPAKTHKE XUMHUYECKHe IKCIIepUMEHTbI, IPOBOAUTH
Hab6JII0ieHHs, [leJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIepHU-MeHTa 110/, PyKOBO/ICTBOM Iejarora.

YyacTBOBaTb B COBMeCTHOH paboTe B rpyIie.
Hcnosib30BaTh NpHY BBIIIOJHEHHH yUeOHBIX 3a/JaHUH U B ITpoliecce UCcle 0BaTeIbCKON
JlesITeJIbHOCTH Hay4YHO-MONYJISIPHYIO JTUTEePaTypy XMMUYECKOr'0 COAEePKaHUs, ClIPaBOYHbIE
MaTepuaJsl, pecypcsl UHTepHeTa o pyKOBOJCTBOM IleJjarora.

BoicTpanBaTh pa3BépHyThle MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MHOPMaLHIOo U3
y4eOGHHKaA U CIPAaBOYHBIX MaTe-
pHaJsIoB ¢ OIIOPOH Ha MJIaH, FPaMOTHO HCNOJIb30BaTh U3y4eHHbIA MOHATHUHHBIM annapaT Kypca
XUMHUH
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— MOJIEKYJISIPHOM MacChl KUCI0PO/a U 030HA Ha
OCHOBaHWHU aTOMHOU MacChl XUMHUYECKOT0 3JIeMeHTa

Tema 7. Boga. PacTBOpBEI.
IToHATHE 06 OCHOBAHUAX

(549)

Boga. Ee cocraB. Ctpoenue. MoJiekysbl.*®usndeckue
CBOMCTBa BOJBI.
*TloHsATHE O paCTBOPHUMOCTH BellecTB B BoZe. [loHATHE O

Bosa kak pacTBOpHUTeJb.*PacTBOpHL

HaCBIIEHHBIX W HEHACBIIEHHBIX pacTBopax.*MaccoBas
JloJisl BellecTBa B pacTBope. PacyeT MaccoBoll [Jouiu
BellleCTBa B pacTBope (IPOLeHTHast KOHLEHTPaLus).
*XuMHUYecKue CBOMCTBA BOAbI (pa3/ioXKeHUe, peaKLUH C
HaTpueM, OKCUOM KaJibLus, okcuaoM cepbllVIIoHsaTue 06
OCHOBaHUAX. PoJsib pacTBOpOB B NpupoAe U B KHU3HU
yesoBeka. KpyroBopoT Bojbl B mpupoje.* 3arpsisHeHHe

NIPUPOAHBIX BOA. OxpaHa " OYUCTKa NPUPOAHBIX BOJ.

OemoHcTpauuu

JJIeKTPOJIN3 BOABI; CHHTE3 BOJbl; B3aUMOJENCTBHE BOJABI C
MeTass1aMu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BU/IeOMaTePHaJIOB).

PacTBopeHUe BellecTB ¢ pa3/TM4HON PACTBOPUMOCTHIO.
HccneoBaHue pacTBOPOB KUCJIOT U 1iies1049el ¢ TOMOLIbI0
WHAHMKATOPOB.

Na6opaTopHble U npakTMueckne paborbl

Ilpakmuueckas paboma:

Ne 6. [IpuroToBsieHHe pacTBOPOB C ONpesieIEHHON
MaccoBOM 0Jiel paCTBOPEHHOIO BellecTBa.

PackpbIBaTh CMBIC/ U3y4aeMbIX OHSATHH U NPUMEHSATD 3TH MOHSATHUS IPH ONUCAHUU CBOHCTB
BellleCTB U UX NpeBpalleHHH ¢ TOMOLIbIo NTelarora.

XapaKTepu3oBaTh pU3NUeCcKHe U XMMUYECKHe CBOMCTBA BOADI, €€ pOJib KaK PaCTBOPUTEJIS B
HPUPOJHBIX MPOLECCAX C ONOPOH Ha IJIAH U CXeMY.

CocTaBJ/ISITh ypaBHEHUS] XUMHUYECKHX PeaKLUH C y4acTHEM BOJIbI C OTIOPOH Ha CXEMY.

OOBACHATD CYLHOCTb 3KOJIOTHYeCKUX MP06JieM, CBSI3aHHbIX C 3arPsiI3HEHUEM NPUPOAHBIX BOJ,
Croco6bl OUUCTKHU BOABI OT HPUMeECEH, Mephl 110 0XpaHe BO/J| OT 3arpsiI3HeHUsI Hocjie
HNpeABapUTENbHOTO CTPYKTYPUPOBAaHUS MaTepHaa.

[I1aHUpPOBATh U OCYLIECTBJATD Ha MPAKTHKE XUMHUYECKHE IKCIIepUMEHThI, IPOBOAUTD
Hab6JII0ieHus, eJ1aTh Bbl-

BOJBI 10 pe3yJibTaTaM 3KCIIEPUMEHTAa MoJ KOHTPOJIEM Ieaarora, C UCroJib30BaHMeM KJIHIIe.

CnenoBaTh NpaBUaM 6e30MacHON paboThl B JJaGOPATOPUH NPH UCTIOJIb30BAHUYN XUMUYECKON
MOCy/ibl 1 000pyAOBaHUS IO KOHTPOJIEM TIeJlarora.

[IpoBOAUTH BHIYUCJIEHUS C IPUMEHEHUEM NOHSATHUS «MaCcCOBasi Z10Jis1 BEIECTBA B PACTBOPE» C
onopoi Ha GpOpMyJIbL.

Hcnosib30BaTh NpH BbINMOJHEHUH YIeOHBIX 33/IaHUU U B MPOLECCE UCCIE0BATETbCKON
AeATEeJIbHOCTH HAYYHO-NIOMYJIAPHYIO JIUTEPATYPY XUMHU4YECKOIr'o CoOAepXKaHHW A, CIPABOYHbIE
MaTepuaJibl, pecypcbl MHTepHeTa 1noJ, pykoBOJCTBOM Nejarora.

BoicTpanBaTb pa3BépHyThIe IMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOM Ha MHPOPMALIUIO U3
y4eOHHKA U CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbBIN NOHATUHHBIN
anmnapar Kypca XMMHUH I10CJie IpeBapUTE/IbHOTO CTPYKTYPUPOBAHUA MaTepuyaJa.

Tema 8. Js1eKTpoIuTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(54)

Teopus IEKTPOIUTUYECKOH JIACCOLIMAINH.
ONeKTpoIuTHYEeCKas  JUCCOLMAIMSL. DIIeKTPOJUTEL U
HE3JIEKTPOJINUTHI. Katuownsl, AHHMOHBI. *MexaHu3M

JIUCCOLMAIMK BEIIECTB C Pa3jMYHBIMU BUJAMH XUMUYECKOH
cBsi3u. [loHsaTHe octenenu aucconuanuu. *CUIbHbIE U cl1a0ble
3JIEKTPOJIUTHI.

Peakin MOHHOTO 0OMeHA. Y CIOBHSI MIPOTCKAHUS PEaKIUit
MOHHOTO 00MeHa 70 KoHIa. [ToHbIe U COKpaIIEHHBIC HOHHBIC

ypaBHeHUs peakuuid. XHUMHYECKHE CBOMCTBa  KHCIOT,

OCHOBaHHI W CONel B CBeTe MpEACTaBICHHHA 00

PackpbIBaTh CMbIC/I U3y4aeMbIX TIOHATHH, a TAaKXKe CMBICJ TEOPUHU 3TEKTPOTUTHIECKOH
JIMCCOLMALIMH C OTIOPOH Ha CXEMBIL.

OGBACHATD MPUYUHBI 3JIEKTPOIPOBOA-

HOCTH BOJHBIX PAaCTBOPOB C IOMOLIbIO eJjarora.
CocTaBJsITb YPaBHEHHS JUCCOLMALIMHY KHUCJIOT, LieJI04el U coJieil, ToJIHbIe U COKpaLlEHHbIe
VOHHbIe ypaBHEHUs] XMMUYECKUX peaKLiii MOHHOro 06MeHa.

[11aHUPOBATh U OCYLIECTBIATh HAa IPAKTHUKE XUMUYECKHE IKCIIEPUMEHTDI, TPOBOJUTh
Ha6JII0/ieH !, Zie1aTh BbIBOABI 10 Pe3yJIbTaTaM 3KCIIepUMeHTA 0C/Ie IPeBapUTeTbHON
paboThl.

CrienoBaTh MpaBuiaM 6e30MacHoOM paGoThl B 1a60PaTOPUU NIPU UCII0JIb30BaHUN XMMHUY€eCKOH
OCy/ibl M1 060py/J0BaHUA M0/ KOHTPOJIEM I1e1arora.
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JIEKTPONUTAYECKON Aucconuanuy. KadecTBeHHBIE peakIuu
Ha KAaTHOHBI M aHHOHBI: HOHBI XJIOpHO-, OPOMHUI-, HOIUI-,

cyipdar-, kapbonar-, cmiamkar-, (Qocdar-  aHHOHBI;
THAPOKCHI-MOHBI; KAaTHOHBl aMMOHHS, MarHMs, KaJblusi,
amoMuHus, okenesa (2+) um (3+), meam (2+), I1MHKa,

MPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX.
JleMOHCTpanuu

JyileKTpUYeCcKas IPOBOAUMOCTb PACTBOPOB BELIECTB;
JIBKEHHE UOHOB B 3JIEKTPUYECKOM MOJIE.

OnBbITHI, WJIIOCTPUPYIOILIKME IPU3HAKHU IPOTEKAHUS
peakuuii HOHHOTO O6MeHa.

JlabopaTopHble ¥ MpaKTU4YeCKUe

pa6oThbl

JlaGopaTOPHBIH OTBIT:

Peakuuu MOHHOTO 0OGMeHa B pacTBOPax 3JIEKTPOJIUTOB:
cysnbdara megu(1l) u wénoum, kapboHaTa HATPUA U
COJITHOM KUCJIOTBI, peaKiiys HeHTpaiu3aluu Mex1y
TUJIPOKCUOM KaJIHs U COJISTHOU KUCTIOTOM.
Beruucienus

— 110 YpaBHEHHSIM XUMHUYECKHUX PeaKui

[Ipou3BOAUTH BBIUUCIEHUS 10 XHMUYECKUM YPaBHEHHUSM.

BricTpauBaTh pa3BEépHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPO Ha UHPOPMALUIO U3
y4eOHHKA U CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbBIN NOHATUHHBIN
anmnapar Kypca XMMHUHU [0CJie PeBAPUTENbHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnosib30BaTh MPU BBIMOJHEHUH YYeOHbBIX 33/JaHUHN U B POLIECCE UCCJIe0BATETbCKON
J1eITeJIbHOCTH HAYYHO-TIOMYJISIPHYIO JJUTEPATYPY XUMUUYECKOTO COJlepKaHMS, CTPABOYHbIE
MaTepHuaJibl, pecypcbl UHTepHeTa MoC/ie KOHCYJIbTAlUU C NTeJaroromMm

Tema 9. OCHOBHbIE KJIaCChl
HeopraHu4ecKux
coeIMHEHHUI

(114)

Krnaccudukanus HeopraHM4eCKUX COeJUHEHU .

OkcuApl: cocTas, kKaaccupurkanus (*oCHOBHBIE,
KHCJIOTHBIE, aMPOTEPHbIE, HECOJIE00Pa3yOIUe HA
npuMepe oKcu/a yriaepoaa ll v okenga asora I1*),
HOMeHKJIaTypa *[losiyyeHne* u XuMHUYecKre CBOMCTBA
OKCH/I0B (B3aUMO/IeHCTBUE C BOJIOH, KUCJIOTaMH,
1eJI04aMH).

OcHOBaHWUsI: COCTAB, KilaccuouKanus (11e104u U
HepacTBOPHMbIe OCHOBAaHUsI), HOMEHKJIATypa, U3nvecKue
Y XUMHUYeCKHe CBOHCTBA (B3aUMOJEeNUCTBUE C OKCUJAMU
HeMeTaJIJIOB, KHUCI0TaMH, COJISIMH), *Coco6bl no1ydyeHus.*
KucsoTsl: cocTa, kjaccuduKanys, HOMEHKJIATYPa,
du3nYecKre U XMMHYeCcKHe CBOKCTBa (B3aUMO/ieiCTBUE C
MeTaJlJlaMH, OCHOBHBIMY OKCH/JJAMHU, OCHOBAaHUSIMH,
COJISIMHM Ha IPUMepE COJISTHON U CEpHOU KUCIIOT),
*croco6bl mosy4eHus.* Ps/J1 ak THBHOCTU METaJLJIOB.

Couv (cpefiHHE): HOMEHKJIATYPa, CIOCO6HI MOTy4YeHus],
B3aMMO/iefiCTBHE COJIEH C MeTaJlJIaMH, KUCJIOTaMU,
LIEJI0YaMH U COJISIMH.

['eHeTHYeCKas CBA3b MEXAY KJIAaCCAMU HEOPTaHUYECKUX
coearuHeHu. [eHeTU4Yeckue psaabl [loHATHE 006
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OmnpejienieHre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIUHEHHUH 110 MIabI0Hy.
CocTaBieHHE CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUYIECKUX COSANHEHHH Ha OCHOBE
OTIpEIEeTIeHHSI.

CocraBieHne GopMya OCHOBHBIX KJIACCOB HEOPTAHMUIECKUX COSANHEHHI U HAa3bIBaHUE UX IO
MEXXAyHApOJHON U TPUBHAIBHON HOMEHKIIATYPE C MCIIOJIB30BAaHUEM OMPEJIETECHHS H TaOJIUIIBI
PacTBOPUMOCTH.

KnaccuuuuposaHue H3y4aeMbIX BELIECTB IO COCTABY H C60LcmBaM C ONIOPOIi Ha OnpeieIeHus,
CXEeMBI ¥ Ta0JIUIly PAaCTBOPHMOCTH.

CocraBieHue TaOIHIbI TeHETHYECKUX PANOB M cXeMbl «I eHeTHdecKast B3aUMOCBSI3b OCHOBHBIX
KIIaCCOB HEOPTaHUIECKUX COEANHEHUI M0J] PyKOBOJCTBOM IeJarora.

[IporHo3npoBaHKe CBOMCTB BEIIECTB HA OCHOBE OOIMX XUMHUYECKHUX CBOWCTB M3yYEHHBIX KIIACCOB,
TPYIII BENECTB, K KOTOPBIM OHH OTHOCSTCS C HCIOJIb30BaHUEM CXEMBI «[ eHeTH4ecKast B3aHMOCBSI3b
OCHOBHBIX KJIaCCOB HEOPTaHMYECKIX COCIUHEHH) IO PYKOBOJICTBOM II€Aarora.

CocraBieHue MOJICKYJIIPHBIX YpPaBHEHUH peakuuil, WILTIOCTPUPYIOIMX XMMHUYECKUE CBOICTBa
U3YYCHHBIX KJIACCOB U CNOCOObL NOyYeHUs BEIIECTB U3YUCHHBIX KJIACCOB, TPYIII, a TAKKe
MIOJTBEPIKAAIOIINX FCHETHUECKYIO B3aMOCBSI3b MKy HUMH, C ONIOPOi Ha BepOaIbHYIO CXeMY B
KauyecTBE 3pUTEIbHON OMOPBHIL.

CocraBieHHe MOJIEKYSIPHBIX YPaBHEHUH PEaKIUi M0 CXeMaM C MPeIBAPUTEIbHBIM 00CYKICHUEM
BBIOOpA PearupyroINX BEIIECTB.

Beraucnenne no ypaBHEHHAM XUMHIECKHX PEaKIUil KOJIHMYeCTBa, 00BbEMa, MacChl BEMIECTBA MO
KOJIMYECTBY, 00BEMY, Macce PeareHTOB MM MPOAYKTOB PEAKIUH IO aITOPUTMY.
[MnanrpoBaHKe U OCYLIECTBICHNE HA IPAKTHKE XHUMHUYECKOTO SKCIIEPHUMEHTa ¥ HAOJIIOICHHUS IO




*aMpOTepHBIX FTUAPOKCHAAX (Ha MpUMepe [[MHKA U
QJIFIOMUHUSA): XMMUYECKHE CBOMCTBA B3aUMOAEHCTBHE C
KHCJIO0TaMU U 1[eJI09aMH, Pa3JioXKeHKe IPYU HarpeBaHUuu.*

OemoHcTpauuu

OGpa3ibl HeOpraHUYeCKUX BEIleCTB Pa3/IMYHbIX KJIACCOB.
B3aumozelicTBre pacTBOpa CEPHOM KUCIOTHI C OKCUZ,0M
mepnu(1I).

Peakuus HeHTpasusanuu.

BriTecHeHue 0JHOTO MeTaJljla PYTUM U3 pacTBOpa COJIH.

Nab6opatopHble U npakTMyeckne paboTbl
JlabopaTopHbIE ONBITHI:

B3anMozelicTBHYE KHCIOT C MeTa/lJIaMu.

[lostydeHHe HepaCTBOPHMMBIX OCHOBAHHH.
B3anMozeicTBYe HepacTBOPHUMBIX OCHOBAHHUH C
KHUCJIOTaMH.

Pasnoxenue rugpokcuga megu(1l) npu HarpeBaHUM.
[IpakTHyeckas paboTa:

Ne 7. PelieHue skcnepuMeHTaJIbHbBIX 33/,a4 [10 TEMe
«OCHOBHBIE KJIaCChl HEOPraHUYeCKUX COeJUHEHUM».

BoluucAeHus

— M0 YpaBHEHHUAM XUMHUUYECKUX peaKIUn

PYKOBOZCTBOM YYHTEIIS.

DopMyITUpPOBaHHE BBIBOIOB 10 PE3YJIbTaTaM SKCIEPHMEHTA C UCIOJIb30BAHUEM OTIOPHBIX CJIOB.
DopmynupoBaHUE C TOMOIIBIO TIEJarora 1 BEIMOJHEHUE TPAaBUII Oe301acHON paboThl B TabopaTopuu
TIPY UCTIOJIB30BaHIH XUMHYECKOH ITOCY B 1 000pYHOBAHMSI.

Vcrionp30BaHye IpH BBHITOJHEHUH YYeOHBIX 3aJaHHH 1 B IIPOLIECCE UCCIIEI0BATEIbCKON NesITeIbHOCTH
HaYYHO-IIOIYJISIPHOH JIUTEpPaTyphl XUMHYECKOTO COAEPIKAHHUs, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI
HHTepHeTa, ocylecTBIeHHE BBIOOPA M0 PYKOBOACTBOM HACTABHUKA.

BricTpanBanue pa3BEPHYTHIX MMUCbMEHHBIX H YCTHBIX OTBETOB C ONOPOi Ha MHGOPMALIHIO U3
y4eOHHUKa U CIIPaBOYHBIX MaTepHAIOB, TPAaMOTHOE UCIIOJIb30BAHHE H3YYSHHOTO MOHATHITHOTO
ammapara Kypca XMMHH C HCIIOJIb30BaHUEM IUIaHa, OTIOPHBIX CIIOB, AJITOPUTMA.

Pasaen 3. Bew,ecrtso U Xumuyeckue

peakuum, 44

Tema 10. Xumuuyeckme peakuumm.
OCHOBHble 3aKOHOMEPHOCTN
XMMUYECKUX peaKumii (4u)

*[loHsITHE O CKOPOCTH XUMHUYECKOH peakiuu. DakTopsl,
BJIMSAIOLIME HA CKOPOCTh XUMHUYECKON peakiuu. [lonstue o
TOMOTEHHBIX U TeTepOreHHbIX peakuusx. Ilorstume o6
0o0paTHMBIX M HEOOpPATHMBIX XHUMHYECKHX PEaKIHIX.
IlomsTne o  xumm4yeckoM paBHOBecun. CMmemneHne
XHMHUUYECKOTO paBHOBecHsA. (DakToppl, BIUSIONIME HA
CKOPOCTh XMMHYECKOH PEAKINU U TTOJI0KEHHE XUMHIECKOTO
paBHOBecus. Knaccupukamus XUMHYECKUX pEAKIUHA IO
Pa3HBIM OCHOBaHHMAM. *

PackpsIBaTh CMBICT N3y4aeMbIX MOHITHHA ¥ IPUMEHATH 3TH MOHSATHUS IIPU OIMCAHUN CBOWCTB BELIECTB U
HX MPEBPALLEHUH.
KnaccupnuupopaTs XMUMHUYeCKre PeakUy MO Pa3IUIHBIM IIPH3HAKAM.

Y cTaHaBNIMBAaTH 3aBUCHMOCTh CKOPOCTH XUMHUUYECKOH PEaKIMU OT Pa3INIHbIX (PaKTOPOB IO
PYKOBOJICTBOM yUYHTEIISL.

[IporHO3MPOBATH BO3MOXKHOCTH NPOTEKAHHS XUMHUYECKHX IIPEBPANICHHUH B PAa3INYHBIX YCIOBHUIX HOCIE
HpeBapUTEIILHOM paboThI.

DrpenensTe OKUCIUTENh U BOcCTaHOBUTENh B OBP.

CocTaBIATE 37EKTPOHHBIN OalaHC pEaKInu.

[IpOM3BOUTH BEIMUCICHNUS [0 XUMHIECKAM YPaBHEHUSM II0 alNTOPUTMY.

BeicTpanBaTh pa3BEPHYTHIC MICHMEHHBIE H YCTHBIE OTBETHI C OTIOPOil Ha HHPOPMANUIO U3 yueOHHUKA 1

CIIPaBOYHBIX MaTepHAJIOB, TPAMOTHO HCIIOJIB30BATh U3YUCHHBII HOHATHHHBIN anmapar Kypca XUMHN
HOCJIe MPEIBAPUTEIILHOTO CTPYKTYPHPOBAHUS MaTepuaa.
Hcnonb30Bath Mpy BEINIOJIHEHUH y4eOHBIX 3a1aHUI U B IIPOIECCE HCCIIeI0BATEIBCKOM A TeIbHOCTH
HayYHO-TIOMYJISIPHYIO JTUTEPaTypy XUMHUYECKOTO COJePIKaHHsI, CIPAaBOYHbIE MaTepHalbl, PeCypChl
HHTepHeTa nocne KOHCYIBTAINH C TI€JarOrOM.

PacKpBIBaTh CMBICT U3y94aeMBIX MOHSITHH, a TAKXKE CMBICI TEOPUH HIEKTPOIUTHIECKON TUCCOIMAIINH C

OTIOPOM Ha CXEMBI.
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DOBACHSATS MPHIMHBI IEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C IIOMOIIBIO MIE1arora.

CocraBisiTh YpaBHEHHS JUCCOMALINH KUCIIOT, LISIOYeH U COJIei, IOIHBIE W COKPAIIEHHBIE HOHHbIC
YPaBHEHHS XUMHYECKHX PEaKLiii HOHHOTO 0OMeHa.

[l1aHUPOBATH M OCYILICCTBIIATH Ha MPAKTUKE XHMUYESCKHE IKCIIEPUMEHTBI, TIPOBOIUTH HAOIIOACHHS,
JieNnath BBIBOJBI [0 Pe3yIbTaTaM SKCIEPUMEHTA NOCIIe PeBapUTEIILHOMN PaboTHI.

CnenoBats npaBmiiaM Oe30macHoil paboThI B 1a00OPaTOPHH IIPU UCTIOIH30BAaHUH XUMHYECKOH OCYIBI U
060pya0BaHUs O] KOHTPOJIEM IIearora.

[IpOM3BOAKTE BEIYHCICHHS [0 XUMHYIECKHM YPaBHEHHUSIM.

BeicTpanBaTh pa3BEPHYTHIC IMCBMEHHBIE M YCTHBIE OTBETHI C OMOPOi Ha HHPOPMAIHIO U3 yIeOHNKa 1
CIIPaBOYHBIX MATEPUAIOB, TPAMOTHO HCIIOIB30BATh H3YICHHbIN OHTHIHBINA alllapar Kypca XHMUH
oCITe TIPEABAPUTEIFHOTO CTPYKTYPHPOBAHHS MaTepHaia.

Vcrions30Bath MpH BHIOJIHEHHH YUeOHBIX 3aJaHHI U B MIPOLIECCE UCCIIEA0BATEIBCKOM IS TEIbHOCTH
HAYYHO-TIOIYJISIPHYIO TUTEPATYPy XUMUYECKOTO COJICPIKAHMUS, CIPABOYHBIC MATEPHAIbI, PECYPCHI
VHTepHeTa Mocie KOHCYIbTallUy ¢ IearoroM

9 KJIACC

(2 4 B HEZEMIO, BCETo 68 )

MpumepHbIe TeMb,
packpbiBalolmMe AaHHbIi pasgen
nporpammbl,

1 KO/INYEeCTBO 4Yacos, 0TBOAUMOE
Ha UX UsyyeHune

OCHOBHOE coepiKaHue

OCHOBHbIE BMAbI AEATENbHOCTH
obyuatowmxca

Pa3pgeu 1. BemecTBo u xuMuuyeckue peakguu(104)
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IloBTOpEHUE U YyIIyGIeHUue
3HAaHM OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

Ilepuonuueckuii 3akon. [lepuoanyeckas cucteMa XMMHUECKUX
anemenTtoB /1. 1. MenzneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB XMMHYECKUX
9JIEMEHTOB IEPBBIX TPEX NMEPUOAOB, KaJIHsl, KAIBIHSA U UX
COEJMHEHUH B COOTBETCTBUHU C MOJIOXKEHHEM 3JICMEHTOB B
HNEePUOJUYECKOIl cCCTeMe U CTPOCHUEM UX aTOMOB.
Knaccuukanust 1 HOMEHKIIaTypa HEOPraHHIECKHUX BEIECTB
(MexmyHapoaHas U TpUBHAJIbHAs). XUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCAIINXCS K Pa3INIHBIM KJIaccaM
HEOpraHUYECKUX COeTMHEHUN. | eHeTnyeckas cBs3b
HEOPraHWYECKHUX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XHMUYECKON CBS3U U THITHI
KPHCTAUIMIECKHUX PEIIETOK. *3aBUCUMOCTh CBOHCTB BEIECTB
OT UX CTPOCHUS. *

XUMHYECKHE PeaKIMH. KIacCU(PHUKAII XMMUYECKUX PeaKIui
10 Pa3IUYHBIM OCHOBAHUSIM.

Teopust 27€KTPONUTHUECKON TUCCOLUALIII

JleMoHCTpanumu

1. Moze/11 KpUCTA/I/IMYECKUX PEeIlETOK HeOpraHU4eCcKUx
BeleCTB.

2. KopoTtkonepnoaHas ¥ AIMHHOTIEPUOAHAS (POPMBI
IIepuoauueckoil cuCTEMBbI XUMUYECKUX 2JIEMEHTOB

. . Menneneesa

IIpaxtuueckas padora Ne§ «Peakunn HOHHOTO OOMEHay
IIpaktudeckas padota Ne 9 «KadecTBeHHBIC PeaKI[UK HA HOHBI
B pactBope".

Kontponbhas padota Ne6 «IneKTpouTHYESCKAS TUCCOIIHAITUS

XapakTepu3oBaTb XMMHYECKHE 3JIEMEHTBI IEPBBIX TPEX MEPHUO/L0B, KAJUA U KaJbLUA 110 UX
nosioxkeHuto B [lepuoandeckoii cucteme /Jl. U. MeHziesieeBa c oopoi Ha aJllOPUTM.

KnaccuduuupoBaTh 1 Ha3bIBaTh HEOPraHUYECKHe BelljeCTBa U3y4eHHbIX KJIACCOB C ONOPOM Ha
cxeMy, TabJIMIy pacCTBOPUMOCTH.

OnucelBaTh 061IMe XUMUYECKHe CBOMCTBA BelLleCTB Pa3/IMYHbIX KJIACCOB, TOATBEPXKJATh
CBOMCTBA NpUMepaMH MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKUX peaKIui c ONopoi Ha cxeMy.

OnpezensiTh BUJ XUMHUYECKOH CBA3U U THUI KPUCTALJIMYECKOH PEeIlETKY BelLeCcTBa C OIOPOX Ha
cxemy.

[IporHo3upoBaTh CBOMCTBA BEIlECTB B 3aBUCHMOCTH OT UX CTPOEHHUS 10C/Ie IpeJiBapUTETbHOTO
pas6opa.

BricTpanBaTbh pa3BépHyThIe IMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
vHpopMaLHMI0 U3 yieOHUKA U CIPABOYHBIX MaTepHUa/IOB, FPAMOTHO UCII0/b30BaTh U3yYeHHbIN
MOHATUHHBIN annapaT Kypca XUMHUHU.

HWcnosp30BaTh NpU BINOJHEHUH Y4e6HBIX 3alaHUH U B IpoLiecce HCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-TIOMYyJISIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlep>KaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa noJ, pyKoBOCTBOM Ile/iarora.

PackpbIBaTh CMBICIT TEOPHH NEKTPOIUTHIECKOI arcconnanuy. OOBSICHITh TPUYMHEL

3JIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB;

CocCTaBIATh YpaBHEHHUS IUCCOLMALIMU KUCIIOT U LIEJIOYEHi, ONHBIC U COKPAICHHBIE XUMUYCCKHE

YpaBHEHUSA XUMHUYCCKUX peaKL[I/Iﬁ HOHHOI'O OOMeEHa.

Paszaen 3. HemeTta/iabl

U UX cOeJUHeHus (24 1)

Tema 3. O61as
XapaKTepUCTHKaA
XUMHYECKHUX 3jieMeHTOB VIIA-
rpyninbl. 'ajoreHbl

(44)

O61as1 XapaKTepUCTHKA rasoreHoB. 0COGeHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIsl HUX
cTeneHH okucjenus. CTpoeHre U Gu3nyecKre cBoicTBa
IPOCTHIX BeLleCTB — rajJoreHoB. XMMHUYeCKHe CBOHCTBA Ha
npuMepe XJ10pa (B3aUMOJeHCTBHE C MeTAJLIAMH,
HeMeTaJlJIaMH - BOJOPOJIOM U KHCJIOPOJIOM,
*mwesouyamu®).XsopoBogopoa. CossiHast KUCJIOTa,
XMMHYEeCKHe CBOMCTBA, *nosiydeHue*, NnpuMeHeHHe.
KauecTBeHHble peaKl[MK Ha raJIOreHU/-UOHBL. */leficTBHe
XJIOpA ¥ XJIOPOBOJI0PO/A HAa OPraHU3M yesioBeKa.*

OGBACHATD 0611j1e 3AKOHOMEPHOCTH B H3MEHEHHH CBOMCTB HEMETAJIIOB U UX COeJUHEHUH B
npezie/iax MaJibIX IEPUOO0B U IVIaBHBIX NOArpyH [lepHoanyecKor CHCTEMbl XMMUYECKHX
3JIEMEHTOB C YYETOM CTPOEHHSI UX aTOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepu30BaTh pU3NUECKHEe U XUMUYEeCKHe CBOWCTBA NPOCTHIX BELeCTB raJoreHoB (Ha
IpUMepe XJ10pa) U CJI0KHBIX BellleCcTB (XJ10pOBOJOPOJA, XI0PUAA HATPHS), CIOCOBBI UX
NOJIyYyeHUs, IPYMeHeHNe U 3HaueHue B IPUPOJie U )KU3HU YesIoBeKa Mociie
CTPYKTYPUPOBAHHUS MaTepHaa.

Omnpezie/isiTh raJoreHU-MOHbI B PACTBOPE C UCI0/Ib30BaHHEM Ta6JInLbl "XapaKTepHble
peakIuy Ha aHUOHBI .

[11aHMPOBATH U OCYLIECTBJSATD HA NPAKTHUKE XUMUYECKHE SKCIePUMEHThI, IPOBOAUTD
HabJII0/IeHNs, [1e1aTh BBIBO/bI 110 Pe3yJ/IbTaTaM 3KCIIEpUMEHTA 110CJ/Ie IPeABApUTEbHON
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BaxkHelive XJIOpUAbI U UX HAXO0X/JAEHHE B IIpUpOJE.

JleMoHCTpanumu

BuanMaTepHanm: raJIoreHbl 1 UX COeAMHEHU.
06pasibl XJI0PUIOB.

JlabopaTopHble 1 NpaKTUYeCKHEe paGoThl
JlaGopaTOPHBIH OTBIT:

PacnosnaBaHMe XJIOpUZ-HOHOB.

paboThL.

CiefoBaTh NpaBusIaM 6e30MacHON paboThI B 1a60paTOPUU IIPH UCI0JIb30BAaHUU XUMHUYECKON
Mocy /bl M 060py/JOBaHUS MO/, PyKOBOJCTBOM IeJiarora.

BricTpanBaTh pa3BEépHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX Ha MHPOPMALUIO U3
y4eOHHKa U CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbBIN MOHATUHHBIN
anmnapar Kypca XUMHH.

HWcnosib30BaTh NpH BBINOJHEHUH yUebHBIX 33/JaHUH U B IIpoliecce HCCaef0BaTeIbCKON
JlesITeJIbHOCTH Hay4YHO-MONYJISIPHYIO JTUTEePaTypy XMMUYECKOr0 COAePKaHUs, ClIPaBOYHbIE
MaTtepuaJel, pecypcsl UHTepHeTa

Tema 4. O61mas
XapaKTepUCTHKaA
XUMHYECKHUX 3/71eMeHTOB VIA-
rpynnsl. Cepau eé
coeanHeHus (5 4)

O6u1as xapaKTeprCTHKa 3/ileMeHTOoB VIA-rpynnsbl.
Oco6eHHOCTH CTPOEHUS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble OJid HUX CTeIIeHU OKUCJIEHUA. CTpoeHHe u
¢dusnveckue cBOMCTBA MPOCTHIX BELECTB — KUCJI0POJA U
cephl.

AnnotponHble MoAMUKALMH KUCJIOPOJA U CEPBI.
XuMHyecKkre CBONCTBA cepbl. CEpOBOJIOPO/, CTPOEHHE,
dusryecKre U XMMUYeCcKHe CBOWCTBA (KUCTOTHbIE U
BOCCTaHOBHUTebHbIE). OKCUABI Cepbl KaK NpeJCTaBUTETN
KHCJIOTHBIX OKCHUI0B. CepHast KUCI0Ta, U3UYecKre

1 XMMHUYECKHe CBOUCTBA (001He KaK NpeCTaBUTE s
KJIacca KUCJIOT U creludruiecKre), IpuMeHeHHe.
CepHuCTast KUCJIOTA.

*XUMHYeCcKre peaKL Uy, JieXallie B OCHOBe
HIPOMBIIIJIEHHOTO CIOCO6a Moy4eHHs] CEpHON KUCIOThL*
CoJi cepHOU KHCJIOThI, KaueCTBEHHAs peaKlus Ha
cyJbdaT-uoH.

Haxoxx/JieHre cepbl ¥ €€ coeJUHEHUH B IPUPO/E.
*XUMHUeCcKoe 3arpsi3HeHHe OKPYKaKoLel cpeJibl
COeIMHEHUSIMH cephl (KUCJIOTHbIE 10XK/IY, 3arpsi3HeHHe
BO3/lyXa U BOJ0EMOB), CIOCOGHI €ro NpeJoTBpalleHus.*

JleMoHCTpanumn

Kosnekuuu (BuseoMaTepuasbl): cepa U eé coeJUHEHUS.
O6yr/inBaHMe caxapa MoJ e icTBUeEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTBHI.

JlabopaTopHble 1 NpaKTUYeCKHEe paGoThl
JlabopaTopHbIE ONBITHI:

O6Hapy»xeHUe CyIbdaT-HOHOB.

B3anMozelcTBre pa36aBJeHHON CEPHON KUCIOTHI C
LIMHKOM. Bbluuc/ieHUs

110 YpaBHEHUAM XUMUYECKUX PeaKLIUH;

O6BACHATD 061I1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-rpynnel ¥ UxX
coelMHEeHU I
€ y48TOM CTPOEeHUsI UX aTOMOB C ONIOpo¥ Ha cxeMy "Vi3MeHeHHe paZiuycoB B oArpynnax".
XapakTepusoBaTh pU3NUECKUE
Y XMMH4YecKre CBOHCTBa IIPOCTOr0 BelllecTBa Cephl U eé coeiMHEHUH (CepOBOAOPO/ia, OKCH0B
cepbl, CEpPHOH KUCJIOTHI, CyJIbPATOB), CIOCOOHI UX MOJy4eHHs], IPUMEHEHHE U 3HAYEHHUE
B IPUPO/ie U >KU3HU YesI0BeKa C OTI0OPOH Ha CXeMY U ILJIaH.

OnpezensiTh HaJUM4YMe Cy/1bdaT-HOHOB B PacCTBODE.

OGBACHATD CYIHOCTb 3KOJOIHYeCKHX IP06JieM, CBSI3aHHBIX C IepepaboTKOHN coeJUHEHUH cepbl
rocJie CTPyKTYPUPOBaHUsI MaTepHasa.

[l1aHMpPOBAaTh U OCYLIECTBIAThH Ha MPAKTHKe XUMUYECKHe 3KCIIepUMEHTBI, IPOBOAUTH
HabJII0/leHus, [1es1aTh BBIBOAbI 10 pe3yJIbTaTaM 3KCIepUMEeHTa.

CrnesfoBaThb npaBuaM 6e30nacHOM paGoThl B 1aGOpaTOPHUHU NPH UCI0JIb30BAHUU XMMHYECKOH
NOCyZAbl U 060PYA0BaHUSA 0], PYKOBOACTBOM IleJjarora.

[Ipou3BOANTE BBIUHUC/AEHHUS 10 XUMUYECKUM YPAaBHEHHUSIM M0 aJITOPUTMY.

HWcnosib30BaTh NPU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCTbI y4eOHHKA, CTIPAaBOYHbIE
MaTepuaJbl (Ileprosnyeckyro cucTeMy XMMHUYeCKUX 3ieMeHTOB /l. Y. MeHzeneeBa, Tab1uLy
pacTBOPUMOCTH KHCJIOT, OCHOBAHM U COJIeH B BOJe, 3JIeKTPOXUMHUYECKUH PA/J, HaNPsXKeHU I
MeTaJljIoB).

Hcnosib30BaTh NpH BHINOJIHEHUH Y4e6-

HBIX 3alaHU U B NIpolLiecce HCCle0BaTeIbCKOH e Te/IbHOCTH Hay4HO-OMYJIIPHYIO JINTepaTypy

XMMHYECKOT0 COJlep>KaHHs], CIpaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa

nocJjie KOHCYJIbTalMHY C 1eJaroroM
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Tema 5. O61mas
XapaKTepUCTHKaA
XUMHUYECKHX 3J1eEMEHTOB VA-
rpynibl. A30T, docop u ux
coeAUHEeHUs

(74)

OO6w1as xapaKTepUCTHKA 3J1eMeHTOB VA-rpymnmsbl.
OCcoGEeHHOCTH CTPOEHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE JJIs1 HUX CTENEeHU OKUCIeHUS.

A30T, pacupocTpaHeHHe B Ipupoje, pusndeckue u
XUMHYecKHe CBOMCTBA (B3aMMO/ieHCTBHE C MeTa/UIaMH U
HeMeTaJlJIaMH - KHCJI0POZOM U BogopooM). KpyrosopoT
a30Ta B IPUPOJE.

AmmMuak, ero ¢pusrnyecKre U XUMUYeCcKHe CBOMCTBA
(oxucieHHE, OCHOBHBIE CBOHCTBA BOAHOT0 PAaCTBOPA),
*nostyyeHue*u npuMeHeHue. Coi aMMOHUS, UX
dusnveckre U XUMHUYECKHE CBOMCTBA (pas3JioKeHuUe,
B3aHMMO/IECTBHUE CO 11[eJI0YaMHU ), IPUMEHEHHE.
KauecTBeHHas peakiysi HA MOHBI AMMOHHUSI.

A3oTHas KUCJI0Ta, e€ GU3UYeCKHe U XUMHYeCKHe CBONCTBA
(o61mMe Kak npeCTaBUTEs Kacca KUCIOT U
cnenuduryeckue). A3oTrcTas KucioTa. Mcnosb3oBaHue
HUTPATOB U COJIel aMMOHHsI B KAueCTBe MUHepPa/bHbIX
yAOGpEeHUN.

*XUMHUeCcKoe 3arpsi3HeHHEe OKPYKaKOLEeH cpeJibl
COeIMHEHUSIMU a30Ta (KUCJIOTHbBIE J0XAY, 3arpsi3HEHHe
BO3/1yXa, IOYBbI U BOJLOEMOB).*

docdop, *amnorponHsie Mogubukanuu pocpopa*,
dusnYeckre U XMMHYeCcKHe CBOKCTBa (B3aUMO/IeiCTBUE C
MeTalJIaMH, HeMeTaJlJIaMH, *KOHLIeHTPUPOBaHHO M
a30THOH U CepHOH KHCI0TaMHM).*

Okcup docdopa(V) u pochopHas kucaoTa, prusudeckue U
XHMHYeCKUe CBOWCTBA, oJiyyeHue. KayecTBeHHas
peakuus Ha ¢pochaT-UOHBIL.

Ucnosb3oBanue ¢pochaToB B KaueCTBE MUHEPAJIbHBIX
yA00peHU. 3arpsi3HeHUE IPUPO/HBIX BOJJOEMOB
docoaramu./leMoHCTpAL MM

Kosnneknuu: pocdop u ux coeguHeHUs.
B3auMozielicTBHe KOHIEHTPUPOBAaHHON a30THOM KUC/IOTHI
C MeJiblo.

JlaGopaTopHble U NpaKTHYeCKHe paGoThl
JlabopaTOpHbIE ONbITHI:

1. BsauMoelcTBHE coJlell aMMOHHUS C IIEJI0YbIO.

2. 03HaKoMJIeHHe ¢ 06pa3aMu a30THBIX U GOCHOPHBIX
yAOGpEeHUN.

[IpakTHYeckas paboTa:

Ne 10. [TonyyeHre aMMHUaKa, U3y4yeHUe ero CBONCTB.

Buryucaenus

OO6BACHATD 06111ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-Tpynnbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHsI UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCThIX BELECTB a30Ta U pochopa u
HX COeZIJUHEHUH (aMMMaKa, CoJiel aMMOHHUS, a30THOU KHUCJIOThI, HUTPATOB, OKCH/A
docoopa(V) u pocdopHoii KucaoThl, pocdhaToB), CIOCOOHI UX MOJYyUEHUs], IPUMEHEHHE U
3HAa4Y€HHe B IpUpoae U XKU3HU YeJIOBEKa C UCITI0JIb30OBAHHUEM CXEMBbI.

OnpezensiTb MOHBI aMMOHUS U pochaT-HOHBI B PACTBOPE C UCMOJIb30BAHUEM TaBJINIbI
"XapaKTepHble peaKl[M{ Ha KATUOHBI U aHUOHBI".

O6BACHATD CYLIHOCTBb 3KOJIOTHYE€CKUX Hp06JIEM, CBA3aHHBIX C HAXO0XKJEeHHUEM COEAI/IHGHI/II‘/’I
azoTa 1 pocdopa B OKpyKarlleH cpee.

HJIaHPIpOBaTb " OCYLIECTBJIATDH HAa MNPAKTHUKE XUMUYECKHE IKCIIEPUMEHTDBI, IPOBOJAHUTH
HaG6JII0/IeHHS, ieJIaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CnenoBaTh NpaBUJaM 6e30MacHON paboThl B JTJaGOPATOPUH NPH UCTIOJIb30BAHUY XUMUYECKON
HOCYy/ibl U 060pPYyLOBAHUSI.

[Ipou3BOAUTH BBIUUCIEHUS 10 XHMUYECKUM YPaBHEHHUSM.

Hcnosib30BaTh NpU BBINOJHEHUH yUe6OHBIX 3a/JaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIE
MaTepuaJbl (IEPUOIUYECKYI0 CUCTEMY XUMHUeCKUX 3yieMeHTOB /J[. Y. MeHeieeBa, TabauLy
PacTBOPHUMOCTH KUCJIOT, OCHOBAHU U COJIEH B BOJE, 3JIEKTPOXUMUYECKUN Psifi HANPsKEHU
MeTaJljIoB).

Hcnosib30BaTh NpH BHINOJHEHUH yUe6GHBIX 33/JaHUH U B IIPOLecce UCCIeL0BaTebCKON
JlesiTeJIbHOCTHU HAy4YHO-MOMYJISIPHYIO JIUTEPATYPY XUMHUUYECKOT0 COAEPKaHusl, ClIPaBOYHbIe
MaTtepuaJbl, pecypcbl UHTepHeTa nocJie KOHCY/IbTalUU C IeJarorom
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— 10 YypaBHEHUAM XUMHYECKUX peaKL{I/Iﬁ

Tema 6. O611as XapaKTepuc-
THUKa XMMHUYeCKHUX 3JIeMEeHTOB
IVA-rpynmsl.

Yriepoj ¥ KpeMHHUI 1 UX
coeiUHeHus

(84)

Yryiepog, ayJuioTpomnHble MoguduKanuu (rpadur, aamas),
pacnpocTpaHeHHe B Ipupo/ie, dusndeckre U XMMHYECKHE
cBoicTBa. Afcopbuus. Kpyrosopor yriepoJia B npupoze.
Oxcuabl yrieposa, ux GusnyeckKue U XMMHYeCKHe
CBOMCTBA (B3aMMOJeHCTBYE C MeTa/VIaM1, HeMeTaJlJIaMHy,
*KOHLEHTPUPOBAHHOM a30THOU U CepHOH KucioTaMu)*,
UX JleHiCTBUE Ha XKUBblE OPraHU3MBlI,

*nostydyeHue*n npuMeHeHHe. *IK0JIOTUIECKUE TPOGIEMBI,
CBSI3aHHbIE C OKcUJoM yriepoaa(lV); runoresa
rJ100aJIbHOTO NOTENJIEHHUS KJIMMATa; HaPHUKOBBIH
adpdekt.*

YroJibHast KHC/I0TA U €€ COoJTH, UX GU3UIeCKHe U
XHMHYeCKUe CBOWCTBA, No/1yYeHuUe U IPUMEHEHHE.
KavecTBeHHas peakus Ha Kap6GOHAT-UOHBL.
*Mcnosb30BaHMe KApOOHATOB B OBITY, MEAUIUHE,
MPOMBILIJIEHHOCTH, CEJIbCKOM X03sIicTBe. *

KpemHu#, ero pusnyeckue 1 xuMudeckre cBoHcTBa (Ha
npUMepe B3aUMO/IEHCTBUS C METAJIAMU U HEMETAJLJIaMHU),
*MoJiy4eHUe U IpUMeHEHHE B 3JIEKTPOHUKe.*
*CoeAMHEHMS KpeMHUs B npupoge. O6umue
npezcTaBJieHus 06 okcuze kpeMHus(IV) 1 kpeMHUuEeBOH
kucaoTe. CUJIMKATBhI, UX UCIOJIb30BaHUE B GBITY,
MeJHIMHe, IPOMBILIJIEHHOCTH. Bax-Helne
CTPOUTEJIbHbIE MaTepHaJIbl: KEPAMHKA, CTEKJIO, LIEMEHT,
6eToH, xKese306eToH. [[po6yieMbl 6e30acHOTrO
UCII0/Ib30BAHHUS CTPOUTE/IbHBIX MaTePHa/IOB B
N0BCeJHEBHOM >KM3HU.*leMOHCcTpanuu

Mogeiu KpuCTa/UIMYeCKUX pelIéTOK asiMasa, rpaduTa,
MOJIEKYJIbI QyJIIepeHa.

AJnicopbuus pacTBOPEHHBIX BEllleCTB aKTUBUPOBAHHBIM
yrsaéwm. [Iporusoras.

BHLLGOMaTepI/IaJIbI: CUJIMKAaTHAaA NPOMBIIIJIEHHOCTb.
Mogesiu MosieKy/1 OpraHU4YeCcKUX
BelllecTB./IaGoOpaTOpHBIEe U IPAaKTUYeCKHe PAaGOThI
JlabopaTopHbIi onbIT:KauecTBEHHAsI peakLys Ha
Kap6oHaT-HoH. [IpakTH4eckue paboThI:

Ne 11.[losiyyeHue yryIeKUCI0r0 ra3a U u3ydeHue ero
CBOJCTB.

Ne 12. PenleHue akcneprMeHTa/IbHBIX 33Jia4 10 TeMe
«HemeTasnnbi».
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O6bsACHATD 006111ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB [VA-rpynnsl 1 ux
coeJMHEHUH C Y4ETOM CTPOEHHS UX ATOMOB.

XapakTepusoBaTb PU3HYECKHE U XUMHUYECKHE CBOWCTBA MPOCTBIX BELECTB YIeposia U
KPEeMHHUS U UX coeJuHeHUH (OKCUOB yrjIepo/a, yroJbHON KUCI0Th], KapbOHATOB, OKCH/A
KpeMHHUS, KpEMHHEBOM KUC/IOTBI, CHIIMKATOB), CIOCOOBI UX MOJIy4YeHHUs], IPUMEHEHHE
Y 3Ha4YeHHe B IPUPOJe U )KU3HU YesI0BeKa.

OnpefensiTb KApOOHAT- ¥ CUJIMKAT-

HOHBI B pacTBODe.

OGBACHATD CYLHOCTb 3KOJO0IHYeCKHX TP06JieM, CBI3aHHBIX C HAX0XK/JeHHeM YIJIeKUCJI0TOo rasa
B OKpY>Kalollel cpejie.

[ls1aHMpOBATh U OCYLIECTBIIATh Ha NPAKTHKE XUMHUU€ECKHEe 3KCIIepUMEHTHI,

[IpoBoAUTE HabII0i€HNS, [ie/1aTh BbIBO/bI 110 pe3y/IbTaTaM 3KCIIEpUMeHTa IocJie
npe/iBapUTeJbHONU paboThI.

CnenoBaTh NpaBUaM 6e30MacHON paboThl B JJaGOPATOPUH NPH UCTIOJIb30BAHUY XUMUYECKON
MOCy/bl M1 060pyZ0BaHUS.

Hcnosib30BaTh NpH BBINOJIHEHUH yue6OHBIX 3a/JaHUHM TEKCThI yyeGHUKA, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMHYeCcKHX 3jieMeHTOB /Jl. Y. MeHiesieeBa, TabinLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUM U coJlel B BOJie, 3JIeKTPOXUMHUYECKUH PsiJ| HANPSHKEHU
MeTaJlJIoB) MOC/Ie KOHCYJIbTALUH C I1eJaroroM.

HWcnosp30BaTh NpU BINOJHEHUH Y4e6HBIX 3a[aHUH U B IpoLiecce HCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-TOMYyJISIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepP>KaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa




BbIYHC/I€HHMA 110 yPaBHEHUSAM XUMUYECKUX PeaKLUH
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PaspeJ1 2. MeTa/uibl M MX coeguHeHus (20 4)

Tema 7. O6111€e CBOMCTBA
MeTaJlIOB
(449)

OO611as xapaKTepUCTHKA XUMUYECKHUX 3JIEMEHTOB —
MeTaJ/IJIOB Ha OCHOBaHUM UX IOJIOKEHUS B
[lepruoanyeckol cucTeMe XUMHUYECKUX 3JIEMEHTOB

JI. . MeHpeneeBa u ctpoeHusi aToMoB. CTpoeHHe
MeTaJIJIoB. MeTaslinuecKasi CBSI3b U MeTaJlJIM4ecKast
KPUCTA/JINYeCcKasi pelléTKa. JJIEKTPOXUMUYECKUH P,
HaNpsDKeHUH MeTa/IoB. PU3nMyecKre U XUMHUYeCKHe
CBOICTBA METAJLJIOB (B3aUMO/IEEUCTBUE C KUCJIOPOIOM,
BO/IOM, KUCJI0TaMHU ). *O611Ke CIOCO6HI MOJTy4YeHUs
MeTaJlJIoB.*

*[loHsATHE 0 KOPPO3UK METAJIJIOB U OCHOBHBIE CITOCOGBI
3aL[UThI OT KOppo3uH. CijiaBsl (CTasb, YYTYH,
JIOpaJIOMUHUH, 6pOH3a), UX TPUMeHeHHUe B ObITY U
MPOMBIIIJIEHHOCTH.*

JleMOHCTpanuu

O3HakoMJIeHHe C 06pa3uaMi MeTaJIJIOB U CIJIAaBOB, UX
$U3UYECKUMH CBOHCTBAMU.

Mogenu KpUCTa/JINYeCKUX PEeLIETOK MEeTaJJOB.
BuzneomaTepuasbl: KOppO3Us MeTAJLJIOB.

JlabopaTopHble 1 MpaKTU4YeCKHEe paGoThl
JlabopaTopHbIE ONBITHI:

O3HakoMJIeHHe C 06pa3laMHy CIJIaBOB MeTaJLJIOB.
3aBUCHMOCTb CKOPOCTH peakIuy MeTaJl1a C KHCI0TOH OT
MPUPO/bI METAJIA.

BeruuciieHust
M0 YpaBHEHUSM XHUMHUYECKUX PEeAKLIUH.

PackpbIBaTh CMbIC/I U3yYyaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHS IPU ONIMCAHUU CBOKCTB
BelIeCTB U UX IIpeBpalleHUH.

O6bsICHATD 00611j1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJIJIOB U UX
CcoeIMHEHUH C yY6TOM CTPOEHHS UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE MEeTAJIJIOB, 001He $pU3NIecKre U XUMAYeCKHe CBOMCTBA MeTaJIJIOB.

XapakTepHusoBaTb 006111e CIOCOObI T0Jy4YeHUsl MeTalJI0B [0C/Ie CTPYKTYPHUPOBAaHUA
MaTepuaJa.

CnenoBaTh NpaBUJaM 6e30MacHON paboThl B JJaGOPATOPUH NPH UCTIOJIb30BAHUY XUMUYECKON
MOCy/bl U 060pyZ0BaHUS.

HpOI/IBBOﬂI/ITb BBIYHCJIEHUA 110 XUMHWUYE€CKHUM YPaBHEHHAM.

Hcnosib30BaTh NpH BBINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeGHUKa, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMHYecKUX 3jieMeHTOB /Jl. Y. MeHeieeBa, TabiuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U coJlel B BOJie, 3JIeKTPOXUMHUYECKUH PsiJ| HANPSHKEHU I
MeTaJlJIoB).

Hcnosib30BaTh MPU BBIMOJHEHUH YYeOHbBIX 33/JaHUN U B POLIECCE UCCIeI0BATETbCKON
JlesITe/IbHOCTH HayYHO-TOMYyJISIPHYIO JIMTEPATYPY XUMHUY€ECKOI0 COZlep>KaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa nocJie npeiBapuTe bHON KOHCYJIbTALMU C eAaroroM

Tema 8. BaxkHeue
METaJLJIbl 1 UX COeJMHEHUS
(164)

Lllesounblie MeTaibl. [losiokeHue B [lepuoguyeckoit
cucTeMe XUMU4ecKkux 3jieMeHTOB /. U. MeH/ies1eeBa,
CTpoeHHe aTOMOB. Haxox/jeHue B Ipupo/ie.

dusnyeckre U XUMUYECKHE CBOUCTBA (Ha mpuMepe
HaTpus ¥ Kaius). OKCUABI U TUAPOKCH/IbI HATPUS U KATHSL.
[IpuMeHeHUe 1eI0YHBIX METAJIJIOB U UX COeIUHEHUH.
[[les104HO3€eMe/IbHBIE MeTaJ/lJIbl MAarHUH U KaJIbLMH,
cTpoeHue aToMoB. [losioxxeHue B [leproandeckoii cuctemMe
XUMHUYeCKHUX 3jieMeHTOB /I. U. MeHaesieeBa. HaxoxeHue B
npupoje. Prusryeckre U XMUMHUUeCKHe CBOMCTBA.
BakHelL1Me coeAMHEHUsI KaJablUsl (OKCUJ, THIPOKCHUT,
coun). *XKécTkocTb BOAbI U CIOCOOHI €€ ycTpaHeHUs . *

OO6BACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMEHTOB-METAJIJIOB B IPyINax U
Hux COG/:[I/IHEHI/II‘/JI C y‘-IéTOM CTPOEHHUA UX ATOMOB.

XapakTepu30BaTb QU3NIECKHE U XUMHUYECKHE CBONCTBA IPOCTHIX BEIIECTB METAJIIOB U UX
coeIMHEHUH (OKCUAOB, TUAPOKCHU/IOB, COJIEH) C OTIOPOH HA CXeMY, CIIOCO6bI UX MOJIyYEHHS,
NpUMEHEeHHEe U 3Ha4YeHHe B IPHUpPo/Je U XKU3HHU YeJIOBEKa.

Pacno3HaBaTh € HOMOIIIbIO KAYECTBEHHBIX PEAKIIMH HOHBI METAJ/UIOB (MarHusl, alOMUHHUS, [IUHKA,
»KeJsie3a, MeJiH) € UCT0JIb30BaHHEeM TabJInIbl "XapaKTepHble peaK[My Ha KaTHOHbI".

HJIaHI/IpOBaTb H OCYLIECTBJIATH HA NPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI, IPOBOAUTD
HabJII0/leHus, [1es1aTh BBIBOAbI 110 pe3yJIbTaTaM 3KCIepUMEeHTa.

CrnesjoBaTh NpaBU/IaM 6e30MaCHOM paboThI B 1abOPAaTOPUU NPH UCII0JIb30BAaHUN XUMUYECKOH
NIOCYy/ibI U 000PYI0BAHMS.

[Ipor3BOAUTb BLIYUCIEHUS 110 XMMUYECKHUM YPaBHEHUSIM.
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Amomunuil. [lonoxeHue B [lepuoaundeckoit cucreMme
XMMUYecKUx 3yieMeHTOB /I. . MeHzesieeBa, cTpoeHre
atoMma. HaxoxeHue B npupoge. Pusrnyeckue u
XUMHYecKHe cBOMCTBA. AMJOTepHbIE CBONCTBA OKCHAA U
TUAPOKCHA.

Keneso. [Tonoxenue B [leproanyeckoii cucreme
XMMUYeCcKUx ayieMeHTOB /I. . MeHzesieeBa, cTpoeHre
atoMa. HaxoxeHue B npupoge. Pusrnyeckue u
XUMHUYecKre CBOUCTBa. OKCUABI, TUPOKCUABI U COJIU
x)esne3a(ll)

u xkesne3a(lll): cocras, cBOHCTBA U nosy4eHue.

JleMOHCTpanuu

B3aumozelicTBre HaTpUS C BOLOM.

OxkpauruBaHue [JIaMeH! HOHAMU HAaTPHs U KaJlUsl.
OxkpauuBaHue [JJaMEHU HOHAMU KaJIbLIUsI.
B3auMozielicTBHe OKCH/IA KaJbIivsl C BOJIOH.
BusieomaTepuasbl: ropeHHe XKeJjie3a B KUCJI0POJe U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paGoThbl
JlabopaTopHbIE ONBITHI:

O3HakoMJIeHHe C 06pa3naMH aJIlOMUHUSA U ero CIIJIaBOB.
AMdoTepHble cBOHCTBA THAPOKCH/IA ATIOMUHUS.
KavecTBeHHbIe peaKliMy Ha UOHBI XkKeJie3a.

JKécTtkocTb BOABI ¥ METO/IbI €€ yCTPaHEeHHUH.
[IpakTH4eckre paboThI:

Ne 10. Pemrenue akcnepuMeHTabHbIX 3a/1a4 110 TEMe
«MeTaabl».

BbluucieHus
10 YypaBHEHUSIM XMMHUYECKUX peaKLui

BricTpanBaTh pa3BépHyThIe MHCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha MHPOPMALIUIO U3
y4eOHHKa U CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbBIN NOHATUHHBIN
anmnapar Kypca XMMHH.

Hcnosib30BaTh MPU BBIMOJHEHUH YUeOHbBIX 3a/IaHUN U B MPOLIECCE UCCJIEeL0BATETbCKON
J1eITeJIbHOCTH HAYYHO-TIOMYJIIPHYIO JJUTEPATYPY XUMUUYECKOTO COJlepKaHMS, CTPABOYHbIE
MaTepuaJbl, pecypcbl MHTEpHETA

Pasgen 3. NepBoHavasibHble XMMUYECKME NOHATUA 06 OpraHMYeckmx sewecteax, 104

Tema 9. NepBoHayanbHble
XMMMUYECKNE NOHATUA 06
OpraHMYecKnx BeLLecTBax

06mue mpejcTaBieHUss 06 OCOGEHHOCTSX COCTaBa U
CTPOEHHUSI  OpraHUYeCcKHX  COeJAUHEHUH  yriepoja.
[lepBoHaYa/bHbIE MOHATHSA 00 OpPraHUYECKUX BellecTBax
KaKk 0 COoeJUHEHUSX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTWIeH, 3TaHOJ, [JIMIEPHH, YKCycHas KucaoTa).*Ux
cocTaB W xuMHU4yeckoe cTpoeHue. Kiaccudukanus
opraHuyeckux BellecTB.*[loHsiTHE 0 GHOJIOTUYECKH
Ba)KHBIX BEIIECTBaX: JKHUpPaX, OeJsiKax, yrjaeBojax — U HX
posii B (KU3HU 4eJioBeKa. *MaTepuajbHOE eIUHCTBO

O6BACHATb NPUYUHBI MHOT006pa3us BelleCTB, HIIOCTPUPOBATH B3aUMOCBSI3b
HeOpraHM4ecKux COeIMHEHUH yTiepo/a U OpraHUYeCcKHX BellecTB 110/, pyKOBOACTBOM
yuuTeN.

OGBACHATD YCI0BUS 6€30I1aCHOI0 UCN0JIb30BAHUS BEILeCTB U XUMHUYECKUX PeaKLUH B ObITY.

XapakTepu3oBaTb POJIb XMMHUH B PA3JIMYHBIX chepax AesTeJTbHOCTH JIIoJiei, OCHOBHbIE
BellleCTBA U MaTepHaslbl, IpUMeHsIeMble B )KH3HU COBPEMEHHOTO YeJIOBEKa.
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OpraHUYeCcKHX U HEOPraHUYECKUX COeJUHEHUH.*
[IpupoAHbIE HCTOYHUKH YTI€BOAOPOJOB (YToJb,
MPUPOJHBIN ra3, HedThb), IPOAYKTHI UX epepaboTKH, UX
pOJib B 6BITY Y IPOMBIIIIJIEHHOCTH.

Paspeu 4. O600menne matepuana o Kypcy «Heoprannueckas xumusi» (4 1)

Tema 10. Xumus 1 okpyxKaromas
cpena, 1u

HoBble MaTepurasibl U TexHOI0TMU. BeljecTBa u
MaTepUaJsibl B IOBCEAHEBHOU KU3HU YesioBeKa. XUMHUS U
3/l0poBbe. besonacHoe ucnoJib30BaHUE BelleCTB

Y XUMHUYECKUX peaKLUi B ObITY.

OCHOBBI 9K0JIOTMYECKON I'PaMOTHOCTU. XUMHUYECKOE
3arpsi3HeHHe OKpY»Kalolllel cpeibl (pesesibHO
JlonycTUMasi KoHeHTpanus Beiects — [1J1K).

PoJib XUMHUU B pellleHUH IKOJIOTHUYECKUX TPO6IeM

060611eHrEe MaTepHaJIa 1o
Kypcy «Heopranuueckas
XUMUS», 34

06061IeHNEe U CUCTEMATU3AIMS 10 KypCy
«Heopranunyeckas XumMus»

XapaKTepu30BaTh POJIb XUMHH B PAa3JIMYHBIX chepax JesTeJbHOCTH JI0/ieHd, OCHOBHbIE
BellleCTBa ¥ MaTepHaJbl, IPUMeHsieMble B XKU3HU COBPEMEHHOTI'0 YeJI0OBeKa.

. O6BACHATD yCJI0BHS 6€30M1aCHOTO HCII0JIb30BAHUSA BELeCTB U XUMHUYECKUX PeaKIui B OBITY

AHa/M3MpOBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALIHIO O BJUSHUHU HIPOMBILIJIEHHOCTH,
CeJIbCKOT0 X035IMCTBA, TPAHCIOPTA U Jip. Ha COCTOSIHME OKpY»Kalolllel cpeibl.

YMeTb 0Ka3bIBaTh NePBYI0 IOMOLLb DA XUMHUYECKHX 0XK0raX ¥ OTPaBJIEHUAX.

[IpyHUMATh y4acTHe B 06CYKJIeHUHU TPo6sIeM XMMUYECKOH 1 9KOJIOrMYeCKOH HaNnpaBJeHHOCTH,
BbICKAa3bIBaTh COGCTBEHHYO O3ULMIO 10 Ipo6JieMe U IpejjlaraTb BO3MOXKHbIE Iy TH eé
pelleHuUsC ONopol Ha MHPOPMALMIO U3 yueGHUKA U CIIpaBOYHbIe MaTepHaJIbl, peCyPChI
WuTepHeTa

HpPI pa3pa60TKe pa6oqeﬁ nporpaMmmbl B Te€MATHUY€CKOM IIJIAHUPOBAHHWH [JOJIXKHbI ObITh y4TeHbl BO3MO>XHOCTH HCIIOJIb30BAHUA 3JIEKTPOHHBIX (LlPICl)pOBbIX)
O6paBOBaTe.}1beIX pecypcoB, ABJANUIHUXCA y‘{E6H0-METOL[I/I‘IECKI/IMPI MaTepHualaMu (My.)'[bTPIMe,E[PIﬁHbIe INporpamMmmbl, 3JIEKTPOHHLbIE y‘-IE6HI/IKI/I N 3a/la4HHUKH,
3JIEKTPOHHbIE OUOJIMOTEKH, BUPTYyaJIbHbIE Jla60paT0p1/114, HUIrpOBbIe NIPpOTrpaMMBbl, KOJIJIEKIINH LlPICl)pOBbIX 06p330BaTe.fIbeIX pECprOB), HCIIOJIb3yEeMbIMH [JIAA O6y‘{EHI/IH )41
BOCIIMTAHUA PA3JIMYHBIX TPYIII M0JIb30BaTeEJIEH, npeacraBJieHHbIMHU B 3JIEKTPOHHOM (I_[I/I(l)pOBOM) BUJE€ W peaIM3yroIUMHU AUJaKTHYeCKHEe BO3MOXHOCTU HKT,
coZeprKaHre KOTOPbIX COOTBETCTBYET 3aKOHOAATEJ/IbCTBY 00 06pa303aH1/114.
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