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[TOACHUTEJIbHAS 3AIINCKA

Pabouas mporpaMma mo XUMUHU JJisi 00y4arouuxcs ¢ 3aJep>KKOM MCUXUYECKOTO
pasutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHUs MOATOTOBICHA Ha
ocHoBe DenepaslbHOrO TOCYAApPCTBEHHOTO 00pa30BaTENIbHOIO CTAaHAAPTa OCHOBHOIO
obmero o6pazoBanus ([Tpukaz Munnpocemenusst Poccun ot 31.05.2021 1. Ne 287)
(manee — ®I'OC O0O0), DenepalibHOI aIaNTUPOBAHHON 00Pa30BaATEIHLHON MPOTPaMMBI
OCHOBHOro  oOmiero oOpas3oBaHusl g OOy4aroIIUXCS C  OrPaHUYEHHBIMHU
BO3MOXKHOCTAMH 3710poBbs (IIprka3 Munmnpocsemenus Poccun ot 24 HosiOpst 2022 1. No
1025), denepanpHO paboueld mnporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHS 10
yueOHOMY TmpenMery «Xumusy», deaepanbHON NpPOrpaMMbl BOCHUTAHUS, C YYETOM
pacnpeiesieHHbIX M0 KjaccaM IpOBepsieMbIX TpeOOBaHUM K pe3yabTaTaM OCBOEHUS
®denepalibHOM aJaTUPOBAHHON 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus i1 OOyYaroIIMXCS C 3aJCpKKOW IMCHUXUYECKOTO Pa3BUTHUSAHM AJIEMEHTOB
COIepXaHMs,, NPEICTABICHHbIX B YHUBEPCAJIbHOM KOAU(UKATOpPE IO XHUMHH,
Konuenuuu mnpenonaBanus ydeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranmzanusx P®, peanusyromux OCHOBHbIE O00IE00pAa30BATEIbHBIE MPOrPAMMBIL,
VYuebHoro miana koppekimoHHoro oopazosanuss MAOY CIII Nel.

YueOublii  mpeamer  «XHMHS» ~ BXOJUT B NPEAMETHYIO  00JacTh
«EcTrecTBeHHOHAay4YHbIE MpPEAMETH». B cucTeMe eCcTeCTBEHHOHAYyYHOIo OOpa30BaHMS
XUMUS KaK YYEOHbI NpeIMeT 3aHUMAET BaXKHOE MECTO B [MO3HAHUH 3aKOHOB MPHUPO/IBI,
(GOpMHPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JAaHUU OCHOBBI XHMHMYECKUX 3HAHWI,
HEOOXOJUMBIX JJIsl TOBCETHEBHOM >XKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YyeloBeKa M OKpYyKawlled ero cpeabl oOpa3a >KM3HHM, a Takke B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4eHHMs XMMHMM CBSI3aHA C OBJIAJIEHUEM XUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM  pabOThl TpPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTUMHU MPEAMETAMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/IaHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOLIEH BO3pACTy OOyYarOUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIOIAraOIINEe XUMUYECKHE
TEOPETHUUECKUE 3HaHUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUS, IPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCJIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUN U IyTEN YIIPABJICHUS UMH
B LIEJISIX MOJYyYEHHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MoOJIeKyJsipHoe yueHue, llepmogmueckuin 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEIECHUSMH O CTPOECHHHM aTOMa, BHUAAX XHMHYECKOM CBSI3M, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX PEAKIIMIA.

B u3yueHnn Kypca 3HauyMTEIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIA0OpATOPHBIX paboT, OMUCAHUIO PE3YyIbTATOB
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YUYEHUYECKOTO SKCIIEPUMEHTa, COONIIOIEHUI0O HOPM M TpaBuHil 0e30macHoil paboThl B
XUMHUYECKOH JIabOpaTOpHH.

Peanusanus naHHOM nporpaMMel B Ipoliecce 00y4eHHUs MO3BOJIUT 00Yy4arOIUMCs
¢ 3IIP ycBOWTH KIIFOUEBBIE XUMUYECKHE KOMIIETCHIIMM W IIOHATH POJb M 3HAYCHUE
XUMUH CPEU APYTUX HAyK O IPUPOJIE.

N3ydyeHnne XxuMuu crnocoOCTBYET (POPMHPOBAHUIO Yy OOYYAOUIMXCSI HAyYHOTO
MHUPOBO33pEHUS, OCBOCHHIO OOILIEHAYYHBIX METOJOB (HAOJIOJIEHUE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTrO INPUMEHEHHSI HAYyYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIPEAMETHBIX CBS3SIX € npeameramu «OKpyKarouui
mupy», «Dumsukay, «buomorus», «l'eorpadus», «Marematukay u (HopMuUpyer
KOMIICTCHIIMM, HEOOXOJuMbIe JUIS MPOJOJDKeHHs oOpa3oBaHus B 00JacTu
€CTECTBEHHBIX HayK.

WN3yyenue XuMHHM CHOCOOCTBYET pa3BUTHIO y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs,  (YHKIIMOHAJIbHOW  TIPAMOTHOCTH,  YMEHHS
BOCIIPUHUMATh M KPUTUYECKM aHAJIU3UPOBaTh HHGOpPMAIMIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XHUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsi MOBCEIHEBHOM >XU3HU; HABBIKOB 370pPOBOrO M 0O€30IIaCHOTO st
YeJloBeKa M OKpYXKarollel ero cpenpl odpasa ku3HH; (POPMUPOBAHUU IKOJOTUYECKOU
KYJIbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue 0oO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvaronuxces ¢ 31IP. OBnanenue yueOHbIM
MpPEAMETOM «XUMHS» MPEJICTABISAECT ONPEIEIECHHYIO0 TPYAHOCTh ISl OOy4YaromMXcs ¢
3IIP. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBLHON 1€ATENbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMM BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HEIOCTATOYHOCTHIO OOILIEro 3amaca
3HAHWM, MOHWKEHHBIM I103HABATEJIbHBIM MHTEPECOM M HHM3KHM YPOBHEM pEYEBOIO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO TMpeameTa «XHUMH
HeoOxoaMMa ajganTaius oo0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXIPEIMETHBIX  CBS3EH,
MTOCTENEHHOE YCJIOKHEHNE U3Y4aeMOro MaTepHala.

[Ipy wu3ydeHHH XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aMMOJEWUCTBHE HA
MOJINCEHCOPHOM OCHOBE.

Teopernuecknil MaTepuang peKOMEHAYETCS M3y4yaTh B IIPOLIECCE NMPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIEJICHUE OTIEIBHBIX YPOKOB Ha PEIICHHE 337ad B CBA3U
CO CJOXHOCTBhIO aHanm3a TekcTta oOydaromumucs ¢ 3[IP. Opranuueckoe eauHCTBO
MPaKTUYECKOM M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouIuxcsi Ha YpOKax XUMHUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0a3UCHBIX XMMHUYECKUX 3HAHUU U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSETCS M3YUCHHIO «CKBO3HBIX)
NOHATUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOro npeaMera « XUMHUsH»

OOmue wuenu wu3ydeHus YydeOHOro mpenMera «XUMUS» TMPEICTABICHB B
denepanpHOl  pabodeil mporpaMme OCHOBHOTO oOmiero oOpazoBanus. OnHu



aKTyaJIM3UpPOBaHBl C YYE€TOM HOBBIX TPUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEHMs] Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0uiel KynbTypbl. OOyueHHne YMEHHUIO YUYUThCA U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEIHLHO B HACTOAIEE BpEeMs SIBISICTCS OJIHOM
U3 BOKHEUIINX QYHKIUN y4eOHBIX MTPEAMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO 00pazoBaTenbHyI0 porpaMmmy,
JOMUHUPYIOIIEE 3HAUCHHUE MTPUOOPETAIOT TaKUE IIENIH, KaK:

dbopMHUpOBaHWE  WHTEIUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYTHUYECTRBY, CAMOCTOSTEIILHOMY MPUHITHIO PEIICHHH, CTIOCOOHOM aanTUPOBATHCS
K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HH;

HalpaBJICHHOCTh OOYyYEeHHMs Ha CHCTEMAaTHU4ecKoe NPHOOIICHHE YydYalluxcs K
CaMOCTOSTEIIEHOM MTO3HABATEILHON JCSITCIIFHOCTH, HAYYHBIM U TTPAKTUHICCKUM METOJaM
MO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

o0OecrieueHue yCIIOBUHM, CIOCOOCTBYIOLIUMX HPUOOPETEHUIO OO0Yy4aroIIUMUCS
OTbITa PA3HOOOPA3HON JESITEIILHOCTH, MIO3HAHUS U CAMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIINM ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHUE JIJISl PA3IMYHbBIX BUIOB
JeSITeIbHOCTH;

dbopMupoBaHUE YMEHUNM OOBSCHATH U OIICHUBATH SIBJICHHS OKPY>KAIOIIETO MUpa
Ha OCHOBaHUWU 3HAHUU U OTBITA, TTOJYYCHHBIX MPU U3YUCHUU XUMHUH;

dbopMupoBaHUE y OOYYAOIMXCS TYMAHUCTHYECCKAX OTHOIICHWUH, MOHUMAaHUS
IICHHOCTH XWMHWYECKUX 3HAHWHA A BBIPAOOTKH DKOJOTHUYECKH IeJIecO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOH NEATEILHOCTH B IENISIX COXPAHCHUS CBOETO 37I0POBbBS U
OKpY>KarolleH MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKIX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HanpagiieH Ha pelieHne Cleayronux 3a1a4, 00€CIeurnBarONINX PeaTn3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIHBHOCTHOTO TMOAXOJOB K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUNA O
BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIAJICHNUE MMOHSATUHHBIM
anmapaTroM U CUMBOJUYECKUM SI3bIKOM XUMUH;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYCCKOW HAyKH KaK 0O0JIacTH
COBPEMCHHOTO €CTCCTBO3HAHMS, XWMHUYCCKUX TIPEBPAIICHUN HEOPTaHWMYECKUX U
OpTraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH XWUBOW M HEXHBOW MPUPOIHI;
yriryOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIQJICHHE OCHOBAaMH XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH
U OOBEKTHBHO OIICHWBATh XWU3HCHHBIC CHUTYallMH, CBSI3aHHBIC C XMMHUEH, HaBBIKaMU
0e30macHOro OOpallleHus ¢ BEIIECTBAMH, MCIOJIL3yEeMBbIMH B TOBCEIHEBHOW >KU3HU,
YMEHUEM aHaJU3UpOBaTh M TUIAHUPOBATH JKOJIOTHYECKH O€30IMacHOe TMOBEACHUE B
LEJISIX COXPaHEHUS 30POBbs U OKPY>KAIOIIEH CPE/IbL;

dbopMHupoBaHUE YMEHUN yCTAHABIMBATH CBSA3W MEXIYy peaqbHO HAOIIOMaeMbIMU
XUMUYECKUMHU SIBICHUSIMUA M TIPOIECCAMH, TPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHATH



NPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK>Ke 3aBUCUMOCTb TPUMEHEHHS BEIIECTB OT UX CBOMCTB;

NpPUOOPETEHUE OMbITa WCIONIB30BAHUS PA3IMYHBIX METOJIOB M3yUEHHUs BEIECTB,
HAOMIOACHUST 3a WX MPEBPAIICHUSAMH TMPU TMPOBEIACHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOrO 000PYI0OBaHUS U TPUOOPOB;

dbopMUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHWMHUUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOIEM, B TOM YUCIIE B MPEAOTBPAIICHUN TEXHOTC€HHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco0eHHocTH 0TOOpa M aJaNTALMH Y4e0OHOT0 MaTepHuaJia 0 XUMUH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTHUMAJIBHBIX YCIIOBUW JJI1 YCBOEHHsI MPOTrPaMMHOIO MaTepuaja OO0y4YarolUMHUCS C
3I1P. bonblioe BHUMaHHE MOJDKHO OBITH YAEJIEHO OTOOpPY ydeOHOro marepuaia B
COOTBETCTBUM C MPHUHIMIIOM JOCTYIHOCTH IIPU COXPaHEHUH 0oOLIero 6a3oBOro ypoBHS.
OH JTOJDKEH MO COJIepKaHUI0 U 00beMy OBITh aJaNTUPOBAHHBIM JJII OOYYAIOIIMXCS C
3[IP B cOOTBETCTBUU C HUX OCOOBIMH 00Opa3zoBaTENbHBIMHM MOTpeOHOCTAMU. Crenyer
o0JjerynTh OBNaJeHue Marepuasiom oOyvatomumucs c¢ 3IIP nocpeactBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMATHYECKUM IOBTOPOM, MHOTOKPAaTHON TPEHUPOBKOM
B MIPUMEHEHUU 3HAHUU C HMCIOJIh30BAHUEM IMPUEMOB AJITOPUTMU3AIUUA U BU3YATbHBIX
o1op, 00y4eHus: CTPYKTypUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOEGHMSI YYEOHOro MaTepuaja HUMEET
Ornopa Ha MEXIIPEAMETHBIE CBSI3W BOIPOCOB, U3Y4Ya€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU TnpeaMeramMu Kak «['eorpadus», «®Pusukay, «buonorus». Ilo3Bomsis
paccMaTpuBaTh OJWH M TOT € Y4YeOHbIM MaTepuan C pPa3HbIX TOYEK 3pPEHUs,
MEXITPEAMETHBIE CBSI3M CIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUM U PAKTUYECKUX YMEHUM.

[Ipy MOATrOTOBKE K YpOKaM Y4YUTENb JOJDKEH MPEeaycMOTpeTh (OPMHUPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IIaTh N3y4aeMbIil MaTepua,
IUTAHUPOBATh TMPEACTOALIYI0 pabdoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO ~CJICIUTh 3a TMPaBUJILHOCTHIO peueBOro OGOpMIICHUS BBICKA3bIBAaHUI
obyuarommmxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTAMU TOBENEHUSN NEATEIbHOCTH, oOydarommxcs c¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOJUM CTPOXKAMIIMKA  KOHTPOJIb
COOJIO/ICHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

Buabl pesitenbHocTH oOyuawmuxcss ¢ 3IIP, o0ycioBiieHHbIE 0COOBIMH
o0pa3zoBaTeIbHBIMU MOTPEOHOCTSAMM M o0ecreduBaIOLIMe OCMbICJIEHHOE OCBOEHHE
coJep:KaHuM 00pa30BaHMs MO NpeaMeTy « XUMHUD)

Conepxanue BUJIOB JesTelIbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax Xumuu
onpenensieTcss UX 0coObIMU 00pa3oBaTeIbHBIMU MOTpeOHOCTAMHU. [lomumoO mMIHMPOKO
ucnospzyeMbix B @OIT OOO oOumx [ist Bcex OOydaroluxcs BUAOB JIEATEIBHOCTH
CIeNyeT YCWIUTh BUJIBI JACATEIBHOCTH, CHEIMU(GUYHBIC ISl JTaHHOW KaTeropuu
oOyuaromuxcs, Ui 00ecTieyeH!s] OCMBICIIEHHOTO OCBOCHHSI COACpKaHMs 00pa30BaHUs
[0 MPEAMETY: YCWIEHHE MNPEIMETHO-NMPAKTUYECKON NEATEIbHOCTH C aKTHBH3aUUEn
CEHCOPHBIX CHCTEM; Y€pEJOBaHUE BUIOB JEITEIBHOCTH, 3aJCHCTBYIOLIUX Pa3IHMYHbIE
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CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; IIOIIArOBOCTH) B
U3YYCHUH MaTepHalia; UCIOJIb30BaHUE OTOJHUTEILHON BU3yalIbHOM OMOpPHI (ILJIaHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0HIbl). JJ1s pa3Butus y ooyyatomuxcs ¢ 3[1P
YMEHHUSl JIeNlaTh BBIBOJBI, (OPMUPOBAHMS TPAMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
yIEeNUTh OOYYEHHIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBICHUE PUCYHOUHBIX U
BEpOAIbHBIX  CXEM, COCTaBJICHHE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HAYEHHBIMH OCHOBAHUSAMHU JJIsl KJIacCU(UKAIIMKM M HAMOJHEHUE UX MpUMEpaMu U
zp.

Jns oOywaromuxcss ¢ 3IIP cymiecTBEeHHBIMH SIBISIIOTCA HPUEMBI pabOTHI €
JEKCUYECKUM MaTepuaioM 1o mpenMery. llpoBoaurtcs crneumanpHas paboTta 110
BBEJICHUIO B aKTHUBHBIA CJIOBAapbh OOYyYarOIUMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaeMble TEpMUHBI BBOISATCS HA MOJUCEHCOPHOW OCHOBE, 00s13aTelbHA BU3yallbHAs
NOJIEPIKKA, AITOPUTMBI pabOThI C OIPENIEICHUEM, OITOPHBIE CXEMBI AJIs aKTyalu3alun
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B coorBerctBUM ¢ ®enepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOI'O 0O01Iero oOpa3zoBaHUsl y4eOHBIM IpeaMeT «XUMHsS» BXOIUT B
npeaIMeTHy0 o0sacTh «EcTeCTBEHHOHay4HbIE NMPEAMEThD U SBISETCS 00s13aTEIbHBIM
IUTS1 U3YYEHUS.

Y4eOHbIM IMJIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydyeOHbIX 4acoB — IO 2 4 B
HEJeo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copepxanue ydeOHOro mpenMera «Xumus», npeactaBieHHoe B DenepanbHOU
paboueit mporpamme, cootBerctByer @DI'OC OOO, pa3paboTaHO C y4eTOM
@enepanbHOl  OCHOBHOWM  00Opa30BaTENbHOW  MPOTPaMMbl  OCHOBHOIO  OOWIETO
oOpa3oBaHusI MO Yy4eOHOMY mpeaMeTy «Xumus», cooTrBeTcTByeT DenepanbHOi
aJanTUPOBAHHONW OCHOBHOW 0Opa3oBaTeIbHOM MpoTrpaMMe OCHOBHOTO  OOIIETro
oOpa3oBaHMs 00YHaIOIINXCS C 33AEPHKKOM ICUXUYECKOTO Pa3BUTHSI.

COLEP)XAHUE YUEBHOI'O ITPEJMETA «XUMMWA»

COHEP)KAHUE OBYUEHUMA B 8 KITACCE

[lepBoHaYaIbHBIC XUMUUECKUE TTOHATHS

[Ipeamer  xumuu. *Ponp  xumMum B ku3HM  yenoBeka.* Tema u
BeliecTBa. OU3MYECKUEe CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. * XUMUS B
cucteMe Hayk.*Yucteie BemiecTBa U cMecu. CrnocoObl pasaeneHus cmeced. [IpaBuia
0e30macHOro OOpaIIeHus ¢ BEIeCTBaMU U JTabOpaTopHBIM 00opynoBanueM. *IlonsTue
0 METOJIaX MO3HAHUS B XUMHUU.™

ATOMBI U1 MOJEKYJIbl. XUMHUYECKUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMUUYECKUX
anemMeHToB. OTHOCUTENbHAST aTOMHas Macca. [IpocTeie u cliokHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumudgeckas Gopmyna. BaaeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aK0OH

ITOCTOAHCTBA COCTaBa B€H_I€CTB.*OTHOCI/ITCJIBHaH MOJICKYJIsIpHasA Macca. Maccoas JOJIA
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XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUU.

duznyueckre W XUMUYECKHE SBIICHUSA. XuUMHUYeckas peakuus. [lpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Kinaccudukamuss XUMHUYECKUX peakiuil  (COeqUMHEHUs, Pa3IoKEHUs,
3aMelieHus, 0OMeHa).

XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOW, C MpaBUiIaMU
paboTHl B JIAOOpaTOpUH M MpUEMAMHU OOpallleHHs C J1abOpaTOPHBIM O0OPYJIOBAHHUEM;
U3yuYeHHE U OMNHUCaHHWE (PU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHMYECKUX BEILECTB;
HabmogeHre GU3NIEeCKUX (TIaBJICHHE BOCKA, TasHUE JIb/Ia, pAaCTUPaHHUE caxapa B CTYIIKE,
KHUIICHUE ¥ KOHJICHCAIIHS BOJbI) M XMMHYECKHUX (TOPEHUE CBEUH, MPOKATMBAHUE MEIHON
IIPOBOJIOKH, B3aUMOJICHCTBUE MEJla C KUCJIOTOM) SBJICHUM, HAOMIOACHHE U OMNHCAHUE
MPU3HAKOB MPOTEKAHUS XUMHYECKUX pEaKknui (pas3liokeHUE caxapa, B3aUMOJCHCTBHE
CEpHOM KHUCJIOTHI C XJopuaoM Oapusi, paznoxenue ruapokcuaa meau (II) npu
HarpeBaHMUH, B3aUMOJENUCTBUE Kele3a ¢ pacTBopoM conu meau (I1));u3ydenue cnocoboB
paszzeneHus cMecel (C MOMOIIbI0 Maruuta, GuiIbTPOBaHUE, BHITIAPUBAHKE, TUCTHILISAIMS,
xpomatorpadusi), mTpoBeACHUE OUYMCTKA TMOBAPEHHOW COJIM; HAOIIOJIEHUE U OMKCAHUE
pE3yJIbTaTOB TMPOBEJCHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl,
CO3J1aHHE MOJIEIE MOJIEKYJ (IapOCTEPIKHEBBIX ).

BakHelime mpeacTaBuTeNI HEOPraHUYECKUX BEILECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpoCToe
BellecTBo. HaxoxaeHue kucnopona B mpupoae, pu3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi MpocThIX U CIOXKHBIX BemiecTB. CrocoObl MOJIyYeHHUs] KUCIOpoaa B
naboparopun *u npombiiuieHHOCTH. *IIpumenenne kuciopoaa. [lonstue o0 okcumax.
Kpyrosoport kuciopoaa B npupoze. *O30H — auioTponHasi MoaupUKaIus KUCIopoa.

TennoBoi 3pPexT XuMUYECKON peaklui, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U
SHAOTEPMUYECKHE PEaKMK. TOIUIMBO: Yrojb U METaH. 3arps3HEHUE BO30yXa, YCUIICHUE
napHUKOBOTO 3 (PexTa, pa3pylieHue 030HOBOTO CIOsT.™

Bonopoa — anemeHT u npoctoe BemecTBo. HaxoxkaeHne Bogopona B IPHUPOJE,
¢u3znyeckrue U XMMHUYECKHUE CBOMCTBA (Ha mMpUMepe B3aMMOJIEHCTBUS C HEMETaNIaMU U
OKCHJIAMU METAJIOB), MPUMEHEHHE, *CrocoObl nonydeHus. *IloHsTHe O KHUCIOTax u
COJISIX.

KonuuectBo BemectBa. Monbs. Momsipuas macca. 3akoH ABoraapo. MoJsipHbIit
00BEM Ta30B. Pacuetsl o xumuueckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUU, KOJIMYECTBA BEILECTBA, MOJSPHON MaccChl, MOJSIPHOTO O00beMa
ra3oB. Pacué€rel 110 XUMUYECKUM YPABHECHHUSIM.

*®dusnueckue cBoiicTBa Bojbl.*Boaa. Ee cocTtaB, ctpoeHue u Mosekyssl. *Boaa
Kak pactBopuTenb.*PactBoprl. *IloHATHE O HACBHILIEHHBIX W HEHACBIIIEHHBIX
pactBopax. llonsTue pacTBOpUMOCTH BellecTB B Boje.* Pacuer maccoBoil monu
BEIIECTBA B pacTBOpe (IIPOLIEHTHAsI KOHUEHTpamus). MaccoBass A0S BeEIIECTBA B
pacTBope. *XHWMHUYECKHE CBOMCTBA BOABI (PA3I0KEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblusi, okcugom cepbl (V) peakuuu ¢ MetajuiaMH, KUCIOTHBIMAU M OCHOBHBIMH
okcuaamu). [louatue 06 ocHoBaHUAX. Poib pacTBOPOB B MPUPOE U B )KU3HH UETIOBEKA.
KpyroBopotr Boaesl B mnpupoje.*3arpsi3HeHHE NpUPOAHBIX BoA. OxpaHa M OYHMCTKA
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MPUPOTHBIX BOJ.

Baxneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYecKux coeAuHeHud. OKcuabl: CcocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(]oTepHbIe, HecoJieoOpa3yloue - Ha npuMmepe okcuaa yriaepoaa () u
okcuna azota (ll)), Homenknatypa.**[lonyuyeHne* HMXMMHUYECKHE CBOMCTBA OKCHJIOB
(B3aumojeiicTBUEe C BOAOW, KucioTamu, meiaodamu). OcHoBanus. Krnaccudukarms
OCHOBaHMI: MIENIOYM M HEpPaCTBOPUMBbIE OCHOBaHUsA. HomeHkiaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOJACHCTBHE C OKCHJIAMU
HEMETAJUIOB, KMCIIOTaMU, coJisiMU). *TlomydyeHne ocHOBaHUM. ™

Kucnotsr: cocraB, knaccudukaiys, HOMEHKIATypa, (pU3NIecKne U XUMUICCKUE
CBOMCTBa (B3aMMOJICHCTBUE C META/UIaMH, OCHOBHBIMHU OKCHJAMHU, OCHOBAHUSIMH,
COJISIMH, Ha TIpUMEpE COJSHOM M CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psa
aktuBHoctu MetamwioB H. H. bekeroBa. Conu (cpeaHue): HOMEHKIATypa COJIeH,
*CcnocoObl MOJTyYEHUs™, B3aUMOJICUCTBHE COJIEH ¢ MeTaUlaMH, KUCJIOTaMH, IeJI04aMu
U COJIIMH, IPUMEHEHHE.

[TonstHe 00 amMQOTEpHBIX THAPOKCHIAX (HA MPUMEpPE HUHKAW *aTFOMHHUS®):
*XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU U IIEI0YaMHU, pPa3ioKEeHUE Mpr
HarpeBaHUM) U MoJdy4yeHue. ™

['enernueckass CBA3b MEXKAYy KIacCaMU HEOPraHWYECKUX  COCIUHECHUM.
['eneTudeckue psibl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OINpECICHUE COACPKaHUS KUCIOPOaa
B BO3JIyX€; MOJIy4YEHHE U U3yUYCHHUE CBOMCTB KUCIOPO/1a; HAOIIOICHUE B3aUMOACHCTBUS
BEIIIECTB C KUCJIOPOJOM U YCJIOBUSI BOBHUKHOBEHHMS U MPEKpaIlleHHs TopeHus (Toxapa);
O3HAKOMJIEHUE C 00pa3liaMu OKCUIOB U OMUCAHUE UX CBOMCTB; MOJYYEHUE U U3YUCHUE
CBOMCTB BOJIOpojia (TOpeHue); HaOI0IeHHe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAaHNE OCOOEHHOCTEN pacTBOPEHHs BEUIECTB C PA3IMYHOM PACTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBUE BOJIBI C MeTa/ulaMH (HATpHEeM U KajbllieM) (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPUATIOB); OIMPEIEICHUE PACTBOPOB KUCIOT W IIEIOYeH ¢
MOMOIIbI0  MHJIUKATOPOB; UCCJEIOBaHUE OOpa3loB HEOPTraHWYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB; HAOIIOJCHUE HM3MEHEHHUS OKPACKM HHAMKATOPOB B PacTBOpax
KHUCJIOT U IIeNoYeil; n3yueHne B3aumoaeiicteus okcunaa meau(Il) ¢ pactBopom cepHoii
KHCJIOTBI, KUCIIOT C METAJUIaMU, PEAKIIUH HEUTpaTu3alnm; MOTy4YeHUE HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJIHOTO MeETajla JAPYrMM W3 pacTBOpa COJIM; peIIeHue
OKCIIEPUMEHTANIbHBIX 3aJlad 1Mo TeMe «BakHelmme Kiacchl HEOPraHUYECKHUX
COCIMHEHUI.

ITepuonnueckuit 3akoH u Ilepuoauueckas cucrema XuMHIEeCKUX 3y1emMeHToB /1. 1.
MenpeneeBa. CtpoeHre aToOMOB. XUMHUYECKask CBsA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUH.

[TepBble MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3JIeMeHTOB. [loHATHE 0 rpymnmax
CXOOHBIX 3JEMEHTOB (ILEJIOYHbIE M IIEJOYHO3EMENIbHBIE METalIbl, TaJOrEHBI,
WHEPTHBIE Ta3bl). *DJIEeMEHThl, KOTOpble 00pa3yloT aM{QOoTepHbIE OKCHIBI U
TUAPOKCUJBL. ™



[lepuonnueckuin 3akoH. Ilepuomnueckass cucremMa XUMHYECKHX DSJIEMEHTOB
1. 1. Menneneesa. KopoTkonepruonnas U * IIUHHOTIEpUOIHAS * HOPMBI
[lepuomnueckor cucrembl xumMuueckux siemeHToB I, U. MenneneeBa. Ilepuonsl u
rpynmnbl. PU3NYECKUNA CMBICT TOPSIAKOBOIO HOMEpPAa, HOMEPOB NEPUOAA U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sifep.*M3oronsl.* Dnektponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MeEpBbIX 20 XUMHUYECKUX AeMeHTOB [lepuonnyeckoi
cucrembl J[. 1. Menneneea. XapakTepuCTMKa XMMHUYECKOIO OJJIEMEHTa IO €ro
nonoxxenuto B [lepnonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB MaJbIX MEPUOJOB U TJIABHBIX
MNOATPYII, B 3aBUCMMOCTH OT aTOMHOro (MOpSAJIKOBOTO) HOMepa 3HauyeHue
[Tepuonnueckoro 3akoHa u I[lepuoanMYECcKON CHUCTEMBI XMMHYECKHX 3JIEMEHTOB JJIA
pa3BuTUs Hayku U nipakTuku. [{. 1. MenaeneeB — yu€Hblil U rpakAaHUH. ™

Xumuueckasi cBsi3b. KoBasieHTHast (mosisipHas W HEMNOJIAPHAsi)  CBS3b.
*DNEKTPOOTPHUIIATEIBHOCTh AaTOMOB XUMHUUYECKHUX 371eMeHTOB.* oHHAas CBSI3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEH.

XUMHUYECKUN OKCHEPUMEHT: H3y4YeHHUe oO0pa3lioB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCHUCTBUE THJIPOKCUAA LIUHKA C PACTBOPAMU KHUCIIOT U LIEJIOYEH;
IIPOBEJICHUE OIBITOB, UJUTIOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHHUS ).

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXnNpeaMETHBIX CBA3€H IpU H3YYEHUM XUMUHA B 8 Kjacce
OCYUIECTBJISIETCS Yepe3 HMCIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHIA,
TaK U MOHATHUM, SBJISIOLIMXCS CUCTEMHBIMU JJI OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO1ue ecTecTBEHHO-HAayyHble MOHATHA: HAy4YHBIA (PakT, TUIOTE3a, TEOpHUs,
3aKOH, aHAJIU3, CUHTE3, KJacCu(pUKalus, NEPUOAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJEIINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIAI, U30TOIHI,
paZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUN 3apsijl, BEIIECTBO, TeIO, OOBEM,
arperatHoe COCTOSIHHME BEIIECTBA, a3, (PU3MUECKHE BETUYMHBI, CIUHUIIBI U3MEPECHMUS,
KOCMOC, TUIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

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

COAEPKXAHHUE OBYUYEHMUA B 9 KIIACCE

BemiectBo 1 xXuMHuueckas peakius

[lepuonnueckuii 3akoH. Ilepuoguyeckas cuUCTEMAa XHWMHUYECKHX DJIEMEHTOB
. . MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMUYECKHUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KW, KAJIbLUUA U UX COCIUHEHUI B
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COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepuonmyeckoil cUCTEME U CTPOCHHUEM HX
aTOMOB.

CrpoeHue BeliecTBa: BHUAbl XHUMHYECKOW CBsI3U. THMBI KPUCTAUIMYECKHUX
pEmETOK, *3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON pEeIETKU U BUIa
XUMUYECKOH CBS3U.*

Krnaccudukanuys u HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB (MEXIyHApOAHAS U
TpUBHAJIbHAs). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAUIUXCS K Pa3IMYHBIM KilaccaM
HEOPraHWYECKUX COECIMHEHUN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanus XuMUYeCKUX peaklnid Mo pa3IudHbIM MpU3HAKaM (M0 YUCITY U
COCTaBy y4YacCTBYIOUIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3()QeKTy, M0 N3MEHEHHUIO
CTETICHEH OKHUCJICHUS XHMHUYECKHX DOJEMEHTOB, *TMO OOpaTUMOCTH, MO Y4YacCTHUIO
KataiuzaTopa).* DK30- W DJHJIOTEPMHUYECKHE peakuuu. *TepMOXUMHUYECKUE
ypaBHEHUA. ™

*TlonsiTue 0 cKOpocTH XuMuyecko peakuuu. llonsatue o0 oOpatumbIX u
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTE€HHBIX U TETEPOrCHHBIX
peakuusx. [lonsTue o XuMuueckoM paBHOBecHH. CMEIEHNE XUMHUYECKOTO PABHOBECHSI.
@akTOphbl, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJOKEHUE XUMHYECKOTO
paBHOBecHUA. ™

OKUCINTETBHO-BOCCTAHOBUTEIIbHBIC peakuuu, ANEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBlieHUE YPaBHEHUN OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJBb30BAHMEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust 3IEKTPONUTUYECKOW NHCCOLMALMU. DIEKTPOJIUTUYECKAS JUCCOLMALINS.
DONEeKTpOJUTBl W HEINEKTpoJauThl. KaTuoHbl, aHMOHBL. *MexaHu3M JIUCCOLUALUU
BEIIECTB C PA3IMYHBIMU BHJAAMH XHMHYECKOW cBs3u. lloHsitTue o creneHu
aucconranyu. *CuiibHbIE U CI1A0bIE 3JIEKTPOJIUTHI.

Peakiuu noHHOoro oOMeHa. Y clioBUs MPOTEKAHUS PEaKUMid MOHHOTO OOMEHa 10
KoHUA. [TonHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakUuid. XUMHUYECKUE CBOKMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ MPEACTABICHUNA OO0 3JICKTPOIUTUYECKOMN
mucconuann. Cpena pactBopa. KadecTBEHHbIE pEaKIMM Ha KAaTHOHbI U AHUOHBIL:
XJIopua-, OpoMun-, MOAUA-, CyibdaT-, kapOoHaAT-, cuiIuKar-, (ocdar- aHUOHBI
TUAPOKCUJI-MOHBI; KaTHOHBI aMMOHHS, MarHusi, KajibIlUs, aJlOMUHUS, kene3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISMHU KPUCTALUIUYECKUX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HEeMeTauioB (rpadura U ajiMasa),
CIIOXHBIX BEIIECTB (XJIOpUJA HATpHUsl); HCCIEJOBAHME 3aBUCUMOCTH CKOpPOCTHU
XUMHYECKOM peakuuu OT BO3ACHCTBHUS pPa3IUYHBIX (DAKTOPOB; HCCIEAOBAHUE
AIIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLIECCA AUCCOIMALIMA KUCIIOT, HIEIOYen U
cojieii  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); TMPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK TPOTEKAHHWS PEaKIuid HOHHOTO oOMeHa (0Opa3oBaHHUE
OcaJika, BBIJEICHHUE Ta3a, 00pa30BaHHUE BOJIbI); OIMBITOB, WLTIOCTPUPYIOMIMX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuii  (TOpeHue, peakluuu Pas3JIokKEHUs,
COEIMHEHHUSI); PACMO3HABAaHUE HEOPIaHMYECKUX BELIECTB C MOMOIIBIO KaYE€CTBEHHBIX
pEeaKLMii Ha HOHBI; PEHIEHUE IKCIIEPUMEHTAIbHBIX 3a]1a4.
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HemeTtanbl U uX coequHEHUS

OOmass  xapakrepucTuka rajoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrpoeHue u (U3NYECKUE CBOICTBA MPOCTHIX
BEIIECTB — rajJloreHOB. XMMUYECKUE CBOICTBA Ha MpUMeEpE XJiopa (B3aUMOAEHUCTBHE C
MeTaJllaMM, HEMEeTajllaMd —  BOJOPOJAOM U  KHCIOpOAOM, *meroyamu’™).
Xnoposogopo. CossiHas KUCIIOTa, XAMUYECKHE CBOMCTBA, *NOIydYeHHe™, IpUMEHEHUE.
*JlelicTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHM3M YesloBeKa.* BakHelme XIopuasl U
UX HaxOXJCHHUE B MIPUPOJIE.

OObmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB KHUCJIOPO/Ia U CEPbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUSI.

Crtpoenue M (QPU3MYECKHE CBOWCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnotponHsle MOAM(HUKAUMK KHCIOpOoAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpbl
(B3auMopeiicTBHEe *C HeMeTalulaMU™ — BOJAOPOJAOM U KHCIOPOJOM, METaJllIaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAaHOBHUTEJIBHBIE CBOMCTBA).
Oxcupl cepbl Kak IPeICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuciaoTa: pU3ndecKkue
U XUMHUYEeCKue cBoicTBa (oOume u crneuuduyeckue). Coiau CepHOW KHUCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XUMHUYECKUE pEaKLnu,
JeXalMe B OCHOBE NPOMBIIUIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHUCIOTHL ™
HaxosxeHue cepsl 1 €€ coeTMHEHMI B ipupoe. [I[puMeHenne cepbl U €€ COEAMHEHUN B
ObITY M B TNPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXKaroleh Cpebl
COEIMHEHUSIMU Cepbl (KUCIIOTHBIE TOXKAH, 3arpSA3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

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

A30T, pacmnpocTpaHeHHe B MpuUpoje, (U3MYECKMe U XHUMHUYECKHE CBONCTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBa
(OKHMCIIEHHE, OCHOBHBIE CBOMCTBAa BOJHOTO PacTBOpA), *MOJTydeHHUE™ M NpUMEHEHHE.
Conmu aMMoOHMS: cocTaB, (U3MYECKHME M XHUMUYECKHE CBOMCTBa (pa3joKeHHe,
B3aMMOJICIICTBUE €O IejIoyaMH), NpuMeHeHue. KayecTBeHHass peakuuss Ha HOHBI
aMMOHHUA. A30THas Kuciora, €€ (u3MUeckrue U XUMHYECKHe CBOMCTBa (00uue u
cnerupuueckne), *romyuenwe.*Hutpatel (pasznmokenue). A30THCTas  KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMS B KayeCTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMHUECKOe 3arps3HEHUE OKpYXKalollel cpeibl COSAMHEHUSIMU a30Ta (KHUCIIOTHBIC
JTOXK]IM, 3arpsI3HEHHE BO3/TyXa, MOYBBI U BOJIOEMOB). *

®ochop, *amnmorponHsie Monudukauuu Gocdopa,* hpuznueckue U XUMUUYECKUE
CBOMCTBa (B3aMMOJCUCTBUE C MeETaJJIJaMU, HEMETaJUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupa docdopa (V), oprodochopHas KucioTa:
busznueckue M XUMHUYECKHE CBOWCTBA, *monydeHue.**[loHsTHe 0 MHHEpaIbHBIX
ynoopenusix: HUTpathl U ¢docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
XapakTepucThka 31eMeHToB [VA-rpynmnbl. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHHsI. BaleHTHOCTh M XapaKTEpHbIE CTENEHW OKHUCJIEHHS aTOMOB Yriepoja u
KpeMHHusl. PacipocTpanenue yriieposia B IpUpoJie, XapaKTEPHbIE CTENEHN OKUCIICHHUSL.
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VYrnepon, amnorponHble Moaudukamuu (rpagur, anmas), GuMUEecKHe U
XUMUYECKUE CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJEWUCTBHE C  METaJIaMH,
HeMeTaJUlaMH, *KOHIICHTPHPOBAHHBIMU a30THOW M CEPHOM KHCIOTaMH)*. AICOPOIHS.
Kpyrosopot yrinepoaa B npupoje. OKcuabl yriepoja, ux (puandeckue U XUMHUYECKUE
CBOMCTBa, TIOJIy4YeHHE U NPUMEHEHHE, JIeWCTBHE Ha  OpPraHu3M  4YeJOBeKa.
*DJxoyoruueckue MpoOJeMbl, CBs3aHHbIE C okcugoMm yriaepoaa(lV); rumoresa
rJ100aJIbHOTO MOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3¢ dexT.* YronpHas KucioTa U e
colid, HUX  (U3NYECKME U  XHMHYECKHME  CBOIICTBa, *onmyyeHue
npuMmeHnenue. *KauecTBeHHas peakiusi Ha KapOoHaT-HOHBL. Mcronb30BaHne kapOOHATOB
B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE.

OOmume mpeactaBieHUsT 00 OCOOCHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COCIMHEHHUI yriiepojaa (Ha NMpUMepe METaHa, 3TUJIEHA, HTaHOJa, YKCYCHOW KHUCIOTHI.
*Ux cocraB U XuMmMuuyeckoe crpoeHue. Kiaccudukaius opraHUYecKuX BemiecTB.™
[TonsiTe 0 OMONOrMUYECKH Ba)KHBIX BEIECTBAaX: JKUpPax, OeNKax, yrieBoJax — M UX
POJIM B KM3HU 4elloBeKa. *MarepuanbHOE €MHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COEMHEHU. *

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha TpuUMEpe
B3aUMOJICUCTBUSA C MeTalIaMH " HEMETAJUIaMH ), *nomyuenue*
unpuMmenenue. *CoeuHeHUsT KpeMHusl B npupoze. OO1ue npeacTaBieHuss 00 OKCuie
kpemMHusA(IV) u kpemuHueBod kucinore. Cuiukarbl, (U3NYECKHE U XUMHUYECKHUE
CBOMCTBA, NOJIyYCHHE M MPUMEHEHHUE B OBITY, IPOMBIIUIEHHOCTH (B MEAUI[MHCKOM,
AJIEKTPOHHOM, CTPOUTENIbHOM © Jp.). Baxkdeimume CcTpouTeNnbHbIE MaTEpUAIbI:
KepamMuKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. [Ipobnembl OGe30macHOro
MCIIOJIb30BaHUS CTPOUTEIbHBIX MATEPUAJIOB B IOBCEIHEBHOM KMU3HU. *

XUMHUYECKUN DSKCIEPUMEHT: HU3y4YeHUE OO0pa3lioB HEOPraHWYECKUX BEILECTB,
CBOMCTB COJITHOW KHCJIOTBI; IPOBEJCHHE KAUECTBEHHBIX PEAKUUU Ha XJIOPUI-UOHBI U
HaAOJI0JICHUE TPU3HAKOB HX [MPOTEKAHUs; OMBITHI, OTpa)xkaroue (U3N4ecKue u
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpPUAJIOB); O3HAaKOMJICHHE ¢ oOpa3uaMu XJOpUIOB  (TaJIOT€HU]OB);
O3HaKOMJIEHHE C oOpasliaMu cepbl U €€ COEIUHEHUSMHU (BO3MOXHO HCIOJB30BaHUE
BUJICOMATEpHUANOB); HaOJIOJEHUE IMpoliecca OOYyriIMBaHUS caxapa MOJ JeWCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI; N3YUYECHNE XUMUUECKIX CBOMCTB pa30aBICHHOM
CEpHOM KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHOW peaklny Ha Cynb(aT-uoH U HaOII0IeHUE
MpU3HaKa e€ MPOTEeKaHus;, 0O3HaKOMJICHHE ¢ (PM3UYECKUMU CBOMCTBaMU a3oTa, ¢hocdopa
Y UX COEIMHEHHI (BO3MOXKHO HUCTIOJIB30BaHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX
1 pochopHbIX yaoOpeHuii; moJydeHue aMMHaKa U U3y4YE€HHE €ro CBOMCTB; MPOBEACHUE
KaueCTBEHHBIX PEaKlUid Ha MOH aMMOHHUS U (ochaT-uOH W U3Yy4YECHHE NMPU3HAKOB UX
IIPOTEKAaHUsA, B3aUMOJEUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOHO HCIIOJIB30BAHUE BUACOMATEPUATIOB); U3YUEHUE MOJIeNIeH KPUCTATUTUYECKUX
peméroK anMasa, rpaduTa; O3HAKOMIIEHHWE C MPOLECCOM aAcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAaHHBIM YIJIEM M YCTPOWCTBOM IMPOTHUBOra3a; MOJyYEHUE
YIJIEKUCIIOrO ra3a U M3y4YEHHE €ro CBOWCTB; MPOBEJICHHUE KAUYECTBEHHBIX PEAKUUN Ha
KapOOHAT- U CHJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHMS; 03HAKOMIICHHE C
MPOJYKLIHEN CUIMKATHOW NPOMBINIUIEHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO
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TeMe «BakHellre HeMEeTAJUIIBI U UX COSTUHEHUS)).

MeTaisl 1 UX COETUHEHUS

OO6mias xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnosoxeHus B llepmoanMdyeckol  CUCTEME  XHMHUYECKHUX  DJIEMEHTOB
. 1. MenaeneeBa u ctpoeHust aToMmoB. CTpoeHrEe MeTaJUIOB. MeTannuueckas CBsI3b U
METAJUINYECKAs] KPUCTAJIMYECKas PEIETKA. DJIEKTPOXUMHUYECKUUN PANl HANpsHKEHUN
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KUCJIOPOJIOM, BOJIOM, KUCIOoTaMu). *O01ue crnocoOsl noydyeHus: MmetayioB. [lonstue
0 KOPpPO3UHU METAIIJIOB, OCHOBHBIE CITIOCOOBI 3alUTHI UX OT KOppo3uu. CIuiaBsl (CTalb,
YyT'yH, JIOPATIOMUHUHN, OpOH3a) U UX PUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH. >

[[lenounbie MeTamwibl: mojoxkeHue B Ilepuoguyeckoil cucTeMe XUMHUYECKHX
anemeHntoB J[. WM. MengeneeBa; crtpoenne aromoB.  HaxoxaeHnue B mpupoe.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpusi u Kanus). OKCUIbI U
TUAPOKCUIBI HATpUS U Kanusd. [[puMeHeHre MEeI0uYHbIX METAIIOB U X COECTUHEHUIA.

[[lenoyHO3eMENbHBIE ~ METAUIBl ~ MarHud W KaJblLUM: MOJIOKEHUE
B [lepuonnueckon cucreme xumuyeckux sneMmeHToB . . MeHneneeBa; crpoeHne ux
aTOMOB; HaxoxJeHue B mpupoje. PU3NYECKUE U XUMHUYECKHUE CBOMCTBAa MarHus H
Kanblus. BaxkHeimme coequHeHus: Kaublusg (OKCUI, TUIPOKCUA, coiu). *XKEcTtkocTh
BOJIbI U CITOCOOBI €€ ycTpaHeHUs . ™

AnmoMuHuN: TIonoXeHue B llepmoamyeckol cHCTEME XUMHYECKHX JJIEMEHTOB
J. 1. MeHnneneeBa; CTpPOEHHME aToMa; HAxOXKJAcHUE B mnpupone. PuznUecKkue Hu
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHMJA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: mnonoxenue B Ilepuoamyeckoil CHCTEME XUMHUYECKHX 3JJIEMEHTOB
. 1. MenneneeBa; CTpoeHHE aroMa; HaXOXKIEHHE B npupoge. Pusndeckue Hu
XUMUYECKHE CBOMCTBA Kelie3a (B3auMOJCHCTBUE C METAJNIaMHU, KUCIOTAMHU U COJISIMH).
Oxcunpl, tunpokcuasl u comu kenesa(ll) u xemesa(Ill): cocraB, cBoiicTBa u
*nosydyeHue. ™

XUMHYECKUI KCIIEPUMEHT: O3HAKOMJICHHE ¢ 0o0pasllaMH METaUIOB U CIUIABOB,
uX (PU3NYECKUMU CBOMCTBAMU; U3YUYCHHE PE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCH/IA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HCCIICIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHs Kele3a B KHUCIOpojae (BO3MOXKHO
HCIIOJb30BAaHUE BUICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIIUi Ha
WOHBI (MarHus, KaJiblus, adtoMuHus, 1uHka, sxenesa(ll) u xeneza(Ill), menu(Il));
HaOJII0JICHUE U OMMCAHUE MTPOIIECCOB OKPAIIMBAHUS MJIAMEHU MOHAMH HATpUs, KaJIUsl U
KaJIbLiMs (BO3MOKHO MCIOJIB30BAHME BHJICOMATEPHANIOB); UCCIEIOBaHNE aM(pPOTEPHBIX
CBOMCTB THAPOKCHIA AJTFOMUHUS U THAPOKCUIA IIMHKA; PEIICHUE dKCIIEPUMEHTATBHBIX
3a7a4 1o teMe « BaxxHenme MeTasibl U UX COEQUHEHUSD.

XuMUs 1 OKpYyXKarolas cpena
*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuaibl B MOBCEAHEBHOM
KA3HU 4YelloBeKa. XUMHS U 3J0pOBbe. be3omacHoe HCHoJIb30BaHHUE BELIECTB U
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XUMHUYECKUX peakuuid B ObiTy. IlepBas momomp NpuU XMMHYECKHUX OXKOTax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMYECKON IPaMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYKawolled cpeabl (IpelenbHas A0ImycTUMas
KoHIeHTpanus BemecTB — [1/IK). Posb XxuMuu B pemieHuu 3K0J0ru4ecKux nmpoosiemM. ™

*IIpupoaHble HCTOYHUKU YIJIEBOJOPOAOB (Yrojib, HPUPOJHBIA ra3, HEQTh),
IPOAYKTHI UX NIEPEepabOTKH, UX POJib B OBITY U IPOMBIIIIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4YeHHE 00pa3lloB MaTEepHaNIOB (CTEKIIO, CILIABBI
METaJUIOB, TOJIMMEPHBIE MaTEpUAIIbI).™

MexnpenMeTHsIe CBSI3H

Peanmnszanuss MeXnOpeaMETHBIX CBSA3€HM IIPM M3YYEHHMM XHMHUM B 9 Kiacce
OCYUIECTBJISIETCS Y€pe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHIA,
TaK U MOHATHUM, SBJISIOIIMXCS CUCTEMHBIMU I OTJEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO1ue ecTeCTBEHHO-HAy4yHble IOHATHSA: Hay4dHBIM (aKkT, THUIOTE3a, 3aKOH,
TEopusl, aHAJIU3, CUHTE3, KJIacCU(pUKaLUs, IEPUOAUYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJIETUPOBAaHUE, U3MEPEHHE, MOJEIb, SBJICHUE, MApHUKOBBIM 3(P(EKT, TEXHOIOTHs,
MaTepHuabl.

®dusnka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIINJ, U30TOIbI,
PaAMOAaKTUBHOCTD, MOJIEKYJIA, IEKTPUUECKUN 3apsll, MPOBOAHUKHU, MOJYIPOBOIHUKH,
TURJIEKTPUKH, (POTOBIEMEHT, BELIECTBO, TEJ0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpPUCTANIMYECKas pEUIETKa, CIUIaBbl, (U3HUYECKUE
BEJIMYUHBI, €IUHUIBI HU3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Connue.

buonorus: ¢otocuHTe3, AbIxaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MMTATEIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE MOPOABI, MOJIE3HBIC
MCKOIIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

I[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIETI'O OGPA3OBAHIMA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» JOHKHBI COBMANaTh ¢ pesyiabTaTamu denepanbHoOil pabodeid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanusi. Hanbosee 3HaUNMBIMU SIBIISIOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHHMS MNPOrpaMMbl  OCHOBHOIO  OOIIETO
oOpa3oBaHMsl JIOCTHralOTCsi B XoJe OOydeHHs XUMHH B €IUHCTBE Yy4eOHOW U
BOCIIUTATEIbHOW JIEATEIHHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH ¥ JyXOBHO-HPABCTBEHHBIMH LEHHOCTSMH, TMPUHATHIMA B
oOmecTBe TMpaBUJaMHd W HOpPMaMd TMOBEACHHS M CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN O0YYarOIUXCS.
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JIn4HOCTHBIE pE3yNbTATHI OTpaXxaroT TOTOBHOCTH oOyJaromuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW ITO3UTHUBHBIX LICHHOCTHBIX OPHEHTALMI M pacIIMpEeHue
OIBITA JACATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOUICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HacCJCIHI0, IIOHMMaHUS 3HA4YCHMsI XMMHMYECKOM HAayKH B JKU3HHU
COBPEMEHHOr0 O00IIeCTBa, CHOCOOHOCTH BIAAETh JOCTOBEpPHOM HH(poOpManuend o
MEPEAOBBIX JIOCTHKEHUSX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpa’kJaHCKOIO BOCIIUTAHUSA:

NPEACTABICHUS] O COLMAIBHBIX HOPMax U TMPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-UCCIEA0BATEIbCKOM, TBOPYECKON M APYIMX BUAAX JAESITEIBHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTEIbHOCTU MPH BBINOJIHEHUN y4EOHBIX,
IIO3HABATEJIbHBIX  3a/1a4, BBIIOJIHEHUM XUMHUYECKUX 3KCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IpOILECCE
ATON y4yeOHON MAEATEeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEJEHUE U IMOCTYIKU
CBOMX TOBApHILEH C MO3ULUU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIE/ICTBUI ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO MTO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKHU U COCTABISIOLIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOMN Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HAIPABJIEHHBIX HAa MOJIyYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHHUIA;

MO3HABATENIbHON, MH(POPMAIIMOHHON W YUTATETHCKOW KYJIbTYPBI, B TOM YHCIIC
HABBIKOB CAMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU HH()OPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYYEeHHI0O U TMO3HAHUIO, JHOOO03HATEIBLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K CaMO0Opa30BaHUIO, MPOEKTHON M UCCIIE0BATEIBCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOpPY HANPABICHHOCTH U YPOBHS 00y4€HHUS B JaJIbHEHIIIEM;

4) popmupoBaHus KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HU, OCO3HAHUSI IOCIEACTBUN U HEMPUSATUS BPEIHBIX
NpUBBIUEK (YMOTpEOJIEHUST aJKOTojdsl, HAPKOTHUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAllleHUH ¢ XMMHUYECKMMHU BEIIECTBAMU B
OBITY U peabHOM KU3HH;

5) TpyAOBOrO BOCIIUTAHUS:

UHTEepeca K MPAKTHUECKOMY H3Y4YEHHMIO MpodeccHil U TpyAa pa3IudyHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATENbHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUHM 0 XMMHH, OCO3HAHHOTO BbIOOpA MHAMBUIYATBHON
TPACKTOPUHM TMPOJOIDKEHUS O00pa3oBaHHMsl C Y4E€TOM JUYHOCTHBIX MHTEPECOB U
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CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEeOHOCTEH, YCIEUIHOH
po(eCCUOHATIBHONW NI€ATEIBHOCTY U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTb
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKHU LI€TIECOOOPA3HOTO OTHOLIEHUS K MPHUPOJAE KAaK UCTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMaHUsI [IEHHOCTH 3JJ0POBOr0 U 0€3011aCHOTrO
oOpa3a HU3HU, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 370POBbIO, OCO3HAHUsSI LIEHHOCTH COOJIIOJICHUS TMpaBUi OE30MacHOTO
MOBE/ICHUS TPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO
U KU3HU JI0JICH;

CHOCOOHOCTH TPHUMEHATH 3HAHUS, MOJyYyaeMble MpPU HM3YyYCHUH XUMHH, IS
peleHns 3a/1a4d, CBA3AHHBIX C OKPYKAIOIIEH NPUPOAHON CPENOM, NOBBIIIECHUS YPOBHS
AKOJIOTMYECKON KYJIBTYPBI, OCO3HAaHUS TJO00ATBHOTO XapakTepa HSKOJOTHUYECKUX
npo0JieM U IMyTel UX peleHus: IOCPEICTBOM METOAOB XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHUS PYKOBOACTBOBATHCSA UM B IIO3HABATENILHOM,
KOMMYHHMKATUBHOW U COLMATbHON MPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHUS 00pa30BaTEIbHON MPOTPaMMBI  TIO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHUCTBUSMU, B TOM
quCIIe:

1) 0a30BbIC IOTHYCCKUE ICHCTBUSL:

BBISIBIISITH IPUYHMHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBJICHHI;

OCYIIECTBIISTh CPABHEHHE, KIIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTUYECKUX OTepaIui;

CTPOUTh  JIOTHYECKOE  CYXKICHUE TIOCNIe  TPEABAPHUTEILHOTO  aHajau3a,
BKJTFOYAOIEE YCTAHOBJICHNE TPUYNHHO-CIICICTBEHHBIX CBS3CH

co31aBaTh, MPUMEHSITh U MTPEOOPA30BHIBATh 3HAKW M CHMBOJIBI, MOJICITH U CXEMBI
JUTSI peIieHUsT y4eOHBIX U TT03HABATEILHBIX 33124 C TIOMOIIBIO MEe1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKMX TIPOIIECCOB M HX
MTOCJIC/ICTBHSI;

2) 0a30BbBIC UCCIICOBATEILCKUE ICHCTBHS:

C TIOMOIIIBIO TIE€/Iarora MPOBOJAUTh XUMUYECKUN OTIBIT, HECIOKHBIN IKCIIEPUMEHT,
JUTSI YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBSI3EH
Y 3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSITENBHO (opMynmupoBaTh 00O0OIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIBITA;

3) pabora ¢ uHpOpMaIKeHi:

BBIBIIATE JePUIIMTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHS
MOCTABJICHHOM 3a4a4M;

npeoOpa3oBbIBaTh MH(GOPMAIIMIO U3 OJHOTO BHUJIA B APYroi (Tabauiy B TEKCT
M TIp.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JAaHHBIE U3 UCTOYHHKOB C YYETOM
NpeaIoKeHHON yueOHOM 3a71auM U 3aIaHHbIX KPUTEPHUEB.
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OBnaseHne yHUBEPCATbHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU I€UCTBUSIMU:

OpraHU30BbIBATh yueOHOE B3aMMOJICHCTBUE B IpyIliie (ompeaensaTh o0ue e,
pacnpenensTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MEAArora WM CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MUCHbMEHHBIE
TEKCThl C KCIOJIb30BAHHEM WJLIFOCTPATUBHBIX MAaTEpPHUAJIOB ISl BBICTYIUICHHUS TEpEN
ayJUTOpUEHN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHTEIEM U CBEPCTHHUKAaMH; pabOTaTh MHIWBUIYaJbHO U B TPYIIE: HaXOIUTh 0OIIee
pelieHre W paspemarb KOH(QJIMKTHI HAa OCHOBE COIJIACOBAHUS MMO3WLMNA M ydeTa
UHTEPECOB; (OPMYINPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/a B OOUIUI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTD U ITPOSIBIISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA IEPE TPYTIIOMN.

OBnazieHNE YHUBEPCATHLHBIMU YUCOHBIMH PETYJISITUBHBIMU JICHCTBUSMU:

oOHapyxuBaTh Hu (POPMYyIHUpPOBATH Y4YEOHYIO MpoOJieMy, OINpPEAeNsITh Ielb
yueOHOM! JesITeIbHOCTH;

BJIAJICT OCHOBAaMHM CaMOKOHTPOJIS, CAMOOLICHKHM, IIPUHATHUS PELICHUH U
OCYILIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U MMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCUTH CBOU JICUCTBHUS C IUIAHUPYEMBIMU pPE3yJIbTaTaMH, OCYIIECTBIISITH
KOHTPOJIb CBOEUW JEATEIBHOCTH B IIPOLECCE IOCTHKEHUSA pe3yibTara, OIPENeisiTh
CIOCOOBI IEUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBUI U TpeOOBaHUIA, KOPPEKTUPOBAThH
CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHSAIOILICHCS CUTYAIUEH;

JIaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;

NpEeABUIETh TPYAHOCTH, KOTOPbI€ MOTYT BO3HUKHYTH MPU PEIICHUH YyueOHOMU
3a/1a4y;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbId pe3yibTat
JESITETbHOCTH, OMPENENATh TMO3UTHUBHBIE W3MEHEHHUs W HampaBlieHUs, TpeOyromme
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB 10 OCBOCHUIO 00S13aTEILHOTO COJIEP KAHMS,
YCTaHOBJICHHOTO JaHHOW DenepalibHON pabodeid MporpamMMoO, BBIICISIOT: HAYYHBIC
3HAHWS, YMEHHS W CIOCOOBI JCUCTBUH, crneruduyeckne s y4eOHOro mpeamera
«XuMUsD», BUABl ACATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO W MPUMEHEHUIO B PA3JIMUHbBIX YYEOHBIX U HOBBIX CUTYAITUsIX:

MPEJICTABJICHHE O 3aKOHOMEPHOCTAX W II03HABAEMOCTHU SIBJIICHUM IPUPOIBI,
MOHUMaHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHWMHUYECKOW HAyKd Kak oOJacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIeH KyJbTYpbl M MNPAKTUYECKOU
JESTEIbHOCTH 4YEJOBEKa B YCIOBUSX COBPEMEHHOrO OOIIecTBa; MOHUMAaHUE MecCTa
XUMHU CPEIU JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMH IMOHATHIHOIO armapara U CUMBOJUYECKOTO S3bIKa XUMHUU
JUTSL COCTaBlIeHUs (POPMYJI HEOPTAHUUYECKHUX BEIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoil Ha ajJIropuT™M Y4eOHBIX JIEUCTBUM); BIJIAJIGHUE OCHOBAMH XWMHUYECKOMU

18



HoMmeHKIaTypbl (IUPAC u TpuBHaNbHON) M YMEHHE HMCHOJB30BaTh €€ ISl PEIICHUS
yueOHO-TI03HaBaTEIbHBIX 3a7]a4 C TOMOUIBIO YUUTENS; YMEHHE HCIOIb30BaTh MOJIETU
JUisi OOBSCHEHUS CTPOEHUS AaTOMOB U MOJEKYJ IO aJIroOpuTMy C ONOpOH Ha
OnpeeICHHUS;

MPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHUE C TOMOUIBI0 YUUTEIs
NPUMEHSATh CUCTEMY XMMHUYECKUX 3HAHUM JJIs YCTAHOBJICHUS B3aMMOCBSI3EM MEXIy
U3YYCHHBIM MaTEpUaJIOM M MpPHU TOJIYyYEHWH HOBBIX 3HAHUM, a TakKe B IMpoIlecce
BBITIOJTHEHHUsSI Y4YeOHBIX 3aJaHUil M Tpu paboTe ¢ UCTOYHUKAMHU XHUMUYECKOU
uH(pOpMaIINU, KOTOPAast BKIIOYAET:

BAKHEUIINE XUMUYECKHE TOHATHS: XUMUYECKUW D3JIEMEHT, aTOM, MOJEKYJIa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJSIpHasE MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHCJIOTAa, OCHOBaHHUE, COJb (CpeIHss),
XUMHUYECKasl pEaKlUs, pPEAKUUU COCAVHEHUS, PEAKLUUU PaA3JIOKECHUS, PEAKIUU
3aMEIIEHUs], peakiuu 0OMeHa, TEII0BOM (P (EeKT peakuuu, 3K30- U IHAOTEPMUUYECKUE
peaklyu, pacTBOpP, MaccoBas J0JII XMMUYECKOTO AJIEMEHTA B COCIMHEHHH, MacCOBas
JI0JIL M ITPOLIEHTHAsI KOHLIEHTpaLus BEUIECTBA B PACTBOPE, SIAPO aTOMa, AIEKTPUIECKUI
CJIOM aTroma, aToMHas OpOuTallb, pPaJuyC aTOMa, BAJIEHTHOCTb, CTENEHb OKUCIECHMUS,
XUMHUYECKasl CBS3b, JIEKTPOOTPHULATEIBHOCTD, NOJIIPHAs W HEIMOJISIPHAsE KOBAJCHTHAs
CBsI3b, MOHHAsl CBS3b, METAJUIMYECKasl CBsI3b, KpUCTAJIMYECKas pelleTka (aromHas,
MOHHAs, METaJUIMYecKasi, MOJIEKYJspHas), MOH, KaTHOH, aHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, AJIEKTPOJIUTHYECKAss JUCCOLMAlMs, pEakUUud HOHHOro  OOMeEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIIMH, OKHUCJIHUTEIb W  BOCCTAHOBHTEIb,
OKHMCJIEHUE U BOCCTAHOBJIEHUE, BJEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM PpEaKIUH, KaTaau3aTtop, MpeAesIbHO
nomyctuMmas konuentpauus (I11K), koppo3us MeTasioB, CIIaBhl;

OCHOBOITOJIArar0IIME 3aKOHbl XMMUU: 3aKOH COXpaHEHHUs Maccel, lleprnoanyeckuii
3akoH J[. 1. MeHieneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOpPUS AIIEKTPOIUTHUYECKOM
JUCCOLMALINM, & TaKXKE€ MPEJICTABICHNS O HAy4YHBIX METOJAX IO3HAHMS, B TOM YHCIE
AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAX HMCCIEAOBAHUS BELIECTB U M3YUYCHMS
XAMUYECKHUX PEaKIINM;

IIPEICTABICHUE O IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(pagmyc aroMma, 3JIEKTPOOTPULIATEBHOCTh), MPOCTBIX U CJHOXKHBIX BEIIECTB OT
MoJIOkKEHUsT 37eMeHTOB B [lepuonnueckoid cucteme (B MasbIX NEPHOJAX W TIIaBHBIX
MOATPYINAX) U AJEKTPOHHOIO CTPOCHUSI aTOMa; YMEHUE OOBACHSTH CBA3b MOJIOKEHUS
sanemeHTa B llepuognyeckoil cucTeMe € YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, 0o0lllee YHUCIO 3JIEKTPOHOB),
pacnpenesnieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TpeX
NEPUOOB, KaJus U KaJbIUs; KIaCCUPUIMPOBATH XUMHUUECKHE IEMEHTHI C OTIOpPON Ha
onpeneneHus: GU3NIECKOro cMbIcia IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIBI;

yMEHHE KJIacCUu(UIHUPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BELIECTBA
U XMMHYECKUE PEAKIUU C OMOPOM Ha CXEMBI; ONPEAENSTh BAJICHTHOCTh U CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBA3M W THUIl KPUCTALIMYECKON
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CTPYKTYpbI B COCIUHEHUSIX, 3apsi]l MOHA, XapaKTep CPebl B BOJHBIX PACTBOPAX BEIECTB
(KUCTIOT, OCHOBaHHUM), OKUCIUTEIb U BOCCTAHOBUTEIh IO AJITOPUTMY YYEOHBIX
JICUCTBUU;

YMEHUE XapaKTepU30BaThb C OMOpPOM Ha cXxeMmy (QU3MYECKHEe W XUMUYECKHE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPO, rpaduT, aiMa3, KpEMHUH, a3oT,
dbochop, cepa, xjop, HATpWM, Kajaui, MarHui, KajabllUW, aJTIOMHHHUH, JXKEJIe30) W
CJIOKHBIX BEIIECTB, B TOM YHCII€ UX BOJAHBIX PACTBOPOB (B0, aMMHUAK, XJIOPOBOIOPO/I,
CEPOBOJIOPO, OKCHJIBI U TUAPOKCUIBI MeTauioB I - I[TA rpymm, amomunus, menu (1),
nuHkKa, xenes3a (I u III), okcuner yraepoaa (II u 1V), kpemuus (IV), azota u dpocdopa
(III u V), cepst IV u VI), cepnucras, cepHas, a3oTucras, a3oTHas, ¢ocdopHas,
YroJibHAasl, KPEMHHUEBAs KHUCIIOTA U UX COJIH); ONMKUCHIBATH C ONOPOM HA MJIAH U KIIIOUEBBIC
CJIOBa; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa U CTPOEHHUS TOCJE MPEABAPUTEIHHOIO aHajiu3a MOoJ PYKOBOACTBOM
Mearora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTH OT HX CBOMCTB, BO3MOKHOCTH
MPOTEKAHUS XMMHYECKUX IMPEBPALICHUI B PAa3IUYHBIX YCIIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOIIYIO IPUPOIHYIO CPELY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, alrOpuTMy YYeOHBIX JIeWCTBHIA
MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHUS PEaKIIil (B TOM YHCIIEe PEaKIMii HOHHOTO 0OMeHa
U OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI), WUIIOCTPUPYIOIINX XUMHUYECKUE
CBOWMCTBA M3YYCHHBIX KJIAcCOB / rpylI HEOPraHWYECKMX  BEINECTB, a TaKXKe
MOATBEPAKAAIONINX TEHETUYECKYI0 B3aUMOCBSI3b MEXK Y HUMU;

YMEHHUE BBIYUCISATh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYH) MAacChI
BEIIIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO AJIEMEHTAa B COCIUHEHUHU, MACCOBYIO JIOJIIO
BEIIIECTBA B PacTBOPE, KOJUYECTBO BEIIECTBA M €ro mMaccy, o0ObEM ra3oB C OMOpOH Ha
oO1ue GopMyJsibl; yMEHUE MTPOBOAUTE PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEaKIUi 1
HaXOJUTh KOJIMYECTBO BEIIECTBa, 00bEM U MACCy PEareHTOB WJIM MPOJAYKTOB PEAKIUU C
OTOpOi Ha 00paszell, aNropuT™M yueOHBIX JEHCTBUN;

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TIO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU HM3YyUYECHUU BEIIECTB M XMUMHYECKUX SIBJICHHUH C
OTOpOM Ha aITOPUTM YYEOHBIX NEUCTBUM;, yMeHUe chHOpMyIUpOBaTh MPOOJieMy H
MPEIOKUTh TYTH €€ PEIIeHUs] ¢ MOMOIIbI0 Teaarora; 3HaHWe OCHOB O€30IacHOMN
paboThl C XWMHUYECKMMH BEIIECTBAMHU, XHWMHUYECKOW TMOCYIOH M J1abopaTOpHBIM
000pyZI0BaHUEM;

HaJMYue MPaKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIICCTBICHUS CJICIYIOIINX
XUMUYECKUX HKCIEPUMEHTOB TMOJI PYKOBOJCTBOM YUMUTENsI C OOCYXIEHHWEM IUIaHa
PabOTHI UM COCTABIICHUEM TaOJIHIIbI:

W3y4YeHHE U onucaHue (U3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUYECKUMU SIBJICHUSMU;

OTIBITHI, HJUTFOCTPUPYIOITUE TPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIINA;

U3Y4YCHHUE CIIOCOOOB pa3/ieNieHUs] CMeCel;

MOJIYYEHHE KUCIOPOJIa U U3YUYEHHE €r0 CBOMCTB;

MOJYYEHHUE BOJIOPO/Ia U U3YUYEHUE €TI0 CBOMCTB;

MOJIYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJyYEHHE aMMHUAaKa U U3YYEHUE €r0 CBOMCTB;
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IIPUTOTOBJICHUE DPACTBOPOB C ONPENEIICHHOW MAaCcCOBOM JOJIEM PACTBOPEHHOTO
BELIECTBA,;

UCCJIEOBAHUE M OIMCAaHUE CBOWCTB HEOPraHUYECKUX BELIECTB Pa3IMYHBIX
KJIACCOB;

IPUMEHEHUE HHAMKATOpPOB (JIakMyca, METWiIopaHXka M (eHondranenHa) ais
OIIPEJEIICHUS XapaKTepa Cpelbl B PACTBOPAX KUCIIOT U LICIIOYEH;

U3Y4CHUE B3aUMOJEHCTBHMS KHUCIOT € METaulaMM, OKCHJIAaMH METaJUIOB,
pPacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMHU, COJISIMH;

MOJIy4Y€HHE HEPACTBOPUMBIX OCHOBaHMI;

BBITECHEHUE OJIHOIO METaJlIa JPYTUM U3 PacTBOPA COJIH;

uccienoBaHre aM(pOTEPHBIX CBOMCTB TMAPOKCUIOB aTIOMUHUS U IIMHKAQ,

pelIeHHe  HKCIEPUMEHTAJIbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCIUHECHUIN;

pelIeHHEe  SKCIEPUMEHTANBHBIX  33aJa4 10 TeMe  «DJIEKTPOJIUTUYECKAS
JUCCOLIMALIUAY;

pelIeHHE DKCIIEPUMEHTAIbHBIX 3aJad 10 TeMe «BaxHeilme HeMEeTaulbl U UX
COCIMHEHHUS;

pelIeHHE SKCHEPUMEHTAIBHBIX 3a1ad 1o Teme «BaxseWmme Meramibl U UX
COCIMHEHHUS;

XUMHUYECKUE IKCIIEPUMEHTHI, HIUTIOCTPUPYIOLINE PU3HAKNA MPOTEKAHNS PEaKIUN
HOHHOTO 0OMEHa;

KAUECTBEHHbIE DPEAKIMU Ha MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBIL
xjopua-, Opomuna-, uoaua-, cyibdar-, Qochar-, kapOoOHAT-, CUIMKAT-AHUOHBI,
TUAPOKCUI-MOHBI, KaTUOHbI aMMOHHUS, MarHus, Kajblus, allOMUHUA, *kene3a (2+) u
xenesa (3+), menu (2-+), IIUHKa;

YyMEHUE TMPEACTAaBIATh PE3yNbTaThl JSKCHEpUMEHTa B (opmMe BBIBOJOB,
J0Ka3aTeNbCTB, TpaMKOB U TaOJIHI] U BBIBJIATH SMIIMPUUECKUE 3aKOHOMEPHOCTH;

BJIa/ICHUE MpaBUiIaMi 0€30IaCHOr0 OOpalleHus! C BELIECTBAMH, UCIOJIb3YEeMbIMU
B TIOBCEIHEBHOHM JKM3HM, a TakKe MpaBUJIaMHU TOBEIACHHUS B LEISIX COEepexKeHUs
3I0pOBbSl M OKPYXKAIOIIEW NPHUPOAHOW Cpelbl; IOHMMaHHE Bpea (OMacHOCTH)
BO3JICHCTBUS Ha >KMBBIE OpPraHU3Mbl OIPENEICHHBIX BEIIECTB, a TaKXKe CIOCOOOB
YMEHBLIEHUS W NPEIOTBPALICHHUS MX BPEAHOTO BO3ACHCTBHUS; NOHUMAHUE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOAOB ISl OpraHU3Ma 4eJIOBEKa;

BJIAJ€HUE OCHOBAMHM XHUMHUYECKOW TIpPaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE
MpaBUJIBLHO UCIOJIb30BaTh W3YYEHHbIE BEIIECTBA M Marepuanbl (B TOM YMHCIIE,
MUHEpaldbHble YIO0OpEHUs, METAJJIbl M CIUIABBl, MPOAYKTHI MEPepadOTKH MPUPOIHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO Tra3a, He(pTH) B OBITY, CEIbCKOM
XO35MCTBE, Ha TMPOU3BOJCTBE; YyMEHUE MPUBOJUTH MPUMEPHI  MPABUIBLHOTO
MCIIOJIb30BAHUS U3YUYEHHBIX BEILIECTB U MaTEPUAJIOB;

YMEHHE YCTaHABJIMBATh CBSA3M MEXIY PEabHO HAOII0JaeMbIMU XUMHUYECKHUMHU
SBJICHUSIMU M TPOILIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSCHATH
NPUYMHBI MHOTOOOpa3usi BELIECTB; YMEHHUE WHTETPUPOBATH XMMHUYECKHWE 3HAHHUS CO
3HAHUSAMU JPYTUX Y4eOHBIX MPEIMETOB C MOMOIIBIO MIEAarora;
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npeacraBieHne o chepax mnpodeccHOHATBLHON AESTEIBHOCTH, CBS3aHHBIX C
XUMUEH UM COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAHHBIMU Ha JOCTHIKEHUSX
XUMUYECKON HayKH; HaJU4he OmbiTa padOThl C pa3IMYHBIMU HCTOYHHKAMU
uHboOpMaIMM 10 XUMHH (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa, CJIOBapu, CIPABOUYHHKH,
UHTEPHET-PECYpChbl) C OMNOpPOM Ha aIropuT™M: yMEeHHE OOBEKTHBHO OILICHUBATh
UH(GOPMAIIUIO O BEIIECTBAX, UX MPEBPAIECHUAX U MPAKTUIECKOM MPUMEHEHHH.

TpebGoBanust K TpeIMETHBIM pe3yidbTaTaM OCBOCHHUS Y4eOHOTO TMpeaMeTa
«XUMHUSD», pacIpeIeTICHHBIE 110 TOAaM 00y4YCeHHUS

Pe3ynpTaThl 1Mo rogam (QOpMyIHMpPYIOTCA IO MNPUHLMITYY A00ABIEHUS HOBBIX
pe3yJabTaTOB OT IoAa K rOdy, YK€ Ha3BaHHBIE B NPEIBIAYIIMX TOAax IO3UIUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yibTaThl OUEPEAHOIO ToJa
10 YMOJIYaHHIO BKIIFOUAIOT PE3YIbTaThl MPEABIIYIINX JIET).

8 KIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX [OHATHI: aToM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJIIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAacCa, MACCOBAs J10JIS1 XUMHYECKOTO JIEMEHTA
B COCOUHEHUHU, MOJSIpHBIA O0O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPUIIATEIILHOCTH ™, CTENeHb  OKUCJICHUS, XUMUYECKasi  peaxuus,
KJaccu(puKauusg peakluil: peakuuyd COEAUMHEHUS, PEAKUUU Pa3JIOKEHMs, pPEaKIUu
3aMEIleHHs], peaKMi 00OMEHa, 3K30- U SHJIOTEPMHUECKUE PEAKLIUH; *TErIoBOM 3PdeKT
peakimu™; aIpo aroma, dJIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMUYECKasi CBS3b, MOJISIPHAS U HEMOJSIpHAs KOBAJIEHTHAsl CBA3b, MOHHAsI CBSA3b, MOH,
KaTHOH, aHUOH, PAacTBOP, MaccoBasl JIOJI BelIiecTBa (MPOIEHTHAs KOHIICHTpAIus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNA (cM. 1. 1) u
MIPUMEHSThH 3TU NOHATHS MPU ONMKUCAHUY BELIECTB U UX MPEBPAILICHUIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHS (POPMYJI BEILECTB,
MOJIEKYJIIPHBIX YPAaBHEHUN XUMUUECKUX PEAKIIMi, 3JIEKTPOHHOIO OanaHca;

ONpEIENATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTENIEHb
OKHUCJIEHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSIX C OMOPOM Ha OmpenesieHus, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; NPUHAJIC)KHOCTh BEIIECTB K OINPEAEIEHHOMY KJaccy
coeMHEHU 10 (QopMyrnaMm; BUJI XMUMHUYECKOW CBS3U (KOBaJIGHTHAss M HWOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSIX;

MMETh NPEACTABICHUE O CUCTEME XHMHUYECKUX 3HAaHHUM, YMETh C MOMOIIbIO
YUUTENS MPUMEHSATh CUCTEMY XUMUUYECKUX 3HAHUM, JJIsl YCTAHOBJICHHSI B3aMMOCBSI3U
MEXy U3y4YE€HHBIM MaTepHaAIOM U MPHU MOJYICHUH HOBBIX 3HAHUM, a TAKXKe NMpU paboTe
C UCTOYHHUKAMHU XUMHUYecKoW wuHbopmarmu. OpHEHTHPOBATHCS B TOHATHUSAX U
OTepupOBaTH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YUeOHBIX 3aTaHHUH
Y pEUIEHUM PAacUETHBIX 33J1a4 C ONOPOM Ha AJITOPUTM YUYEOHBIX NEWCTBUI M3YUEHHBIE
3aKOHBl M TEOpPUM: 3aKOH coxpaHeHuss Maccel, llepmonmuecknii 3axon [I.H.
MenpeneeBa, *3aK0OH MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJIEKYJIIpHas
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teopusi. CooTHOCUTH 00O3HAUEHMs, KOTOpble MMeroTcsi B Tabmuue «llepuommueckas
cucteMa  xumudeckux  osnementoB  JI. V1.  MenneneeBa» ¢ UYHMCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX 3JIE€MEHTOB (COCTaB M 3aps sipa,
oOl1ee YMCIIo 3JIEKTPOHOB U pacIipe/ielIeHHe UX MO AIEKTPOHHBIM CIOSM);

KJIACCU(DUIIMPOBATEXUMUYECKUE  DJIEMEHTBI;  HEOPTaHMYECKHE  BEIECTBA;
XUMHUYECKUE peakiuu (10 YHCIy W COCTaBY YYAaCTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TerIoBoMy 3P (HEKTy, M0 U3MEHEHUIO CTETIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXkAAsi ONUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUMI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OITOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOECHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUN B Pa3IMYHBIX YCIOBHSX MOCIE
IPEIBAPUTENLHOTO 00CYXACHUS C IEAArorom;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (POpMyse COEIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PAacTBOPE; MPOBOAMTH PACUETHl 10 YPAaBHEHHIO XUMHUYECKON PEaKkIHH C
OIIOPOW Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIBHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHUE, OOOOLIEHHE, cHUcTeMaTH3alus, KiIacCU(PUKAIUs, BbISBICHUE
MPUYUHHO-CJIEJCTBEHHBIX CBS3€M — JJI1 M3yYEHHs] CBOWCTB BEIIECTB U XMMHUYECKHX
peaKklMii; ecCTeCTBEHHO-HAYYHbI€ METOJbl MO3HaHUS — HAOJIOJEHHE, WU3MEPEHHUE,
MOJEIIUPOBAHUE, HKCIEPUMEHT *(peajbHbIi W MBICICHHBIN)*O PYKOBOJICTBOM
nejarora,

CJIeI0BaTh NpPAaBWJIAM IOJIb30BAHUS XMMHUYECKOW NOCYJI0M W J1abopaTOpHBIM
o00OpyZOBaHMEM, a TaKXe MpaBWjaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKLHUSMU IO BBIMOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U
coOUpaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y NPOBOJAUTh XUMUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TIOMOIIBI0O WHIUKATOPOB (JakMmyc, (eHondTanenH, METWIOPAHX U Jp.),
MOATBEPKIAAOIINX KaYECTBEHHBI COCTAB HEOPTraHWYECKUX BEHIECTB (KauyECTBEHHBIE
pEeakLMK Ha HOHBI) [0/ PyKOBOJACTBOM I1€/1arora.

9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX TOHSATHUN: XUMHUYECKHI 3JIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas peaKiius,
XUMHUYECKasl CBS3b, *TEMJIOBOM 3(PPEKT peakiuu,Moiab*, MOJSPHBII 00BEM, pacTBOp;
DIIEKTPOJIUTHI, HEINEKTPOJIUTHI, SJICKTPOIUTAYECKAS JUCCOIMAINS, PEaKIIMd HOHHOTO
oOMeHa, KaTalau3aTrop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMbIC
peaKIMu™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCINUTEIh, BOCCTAHOBUTEIb,
OKHCJIEHME W BOCCTAHOBJIEHUE, aJUIOTpOmNus, amM(pOTEPHOCTb, XUMUYECKAs CBA3b
(koBaJieHTHasi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYECKash pemeTka, *Koppo3us
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METAJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOM peakuuu™, TMpelebHO JIONMyCTUMAast
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHNA (cM. 1. 1) u
IPUMEHSTH 3TH NOHATHUS IPU ONMCAHUU BEUIECTB U UX MPEBPALLICHUII;

UCIIOJIb30BaTh 3HAKU W CUMBOJBI JUIsl (PUKCALIMKM PE3YyJIbTAaTOB HAOJIOICHUA,
cocTaBiieHHs] (GOpMyJ BEHIECTB U YPAaBHEHUN XUMMUYECKUX PEAKIMM, 3aIUCH JaHHBIX
ycioBuid 3aaad. Mcnonb3oBaTh 0003HaueHus, nMmeronecs: B [lepuoanueckoi cucreme
1 TabJvIle PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJisl BBIIIOJTHEHUS
3aJJaHHM.

ONpENENATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX DJJIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa; IPUHAMICKHOCTh BELIECTB K OINPEACIEHHOMY
KJIACCY COEAMHEHUN C OINOPOW Ha OINPEIEICHHUs, B TOM YHUCJIE CTPYKTYPHUPOBAHHBIC;
BHUJIBl XUMUYECKOU CBSI3M (KOBaJEHTHAs, MOHHAS, METAJIMYECKAs) B HEOPTraHUUYECKHUX
COCIMHEHUSIX; 3apsA]l MOHA IO XUMHUYECKOM ¢opmyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *TUIM KPUCTAJUIMUECKOW PEHIETKH KOHKPETHOTO
BelecTBa*;

packpsiBath  cMbica  [lepuommyeckoro  3akona JI.MI. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMMAHHUE: *OMHCHIBATH U XapaKTEpU30BaTh* TaOIMYHYIO
dbopmy Ilepuogmueckoil CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHasg noarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manble u
0O0JIbIIINE TIEPUOABL, *COOTHOCUTH™ 0003HAUEHHUSI, KOTOPhIE UMEIOTCSI B MEPUOIUYECKOM
Ta0JuUIIe, C YUCTOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB
(cocTaB u 3apsj sapa, 00IIee YUCI0 IEKTPOHOB U paCTpeIeNICHUE UX MO dJIEKTPOHHBIM
CIOSAM); *OOBSICHATH™ OOILIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XMMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUUN B Mpelesiax MallbIX MEPHOJIOB U TJABHBIX MOATPYIIl C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHTHI; HEOpPraHMYEeCKHUE BEIECTBA,;
XUMUYECKHE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIIMH BEUIECTB, IO
TerIoBoMy (G (EKTy, M0 M3MEHEHHUIO CTENCHEH OKUCICHHUS] XUMUUYECKHX AJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIHE U CHCIU(PHUIECKUEe XUMHUYECKUE CBOMCTBA
BEIIIECTB PA3JIUYHBIX KJIACCOB, MOJTBEPKIAs OMUCAHHUE MPUMEPAMHU MOJIEKYJSAPHBIX U
VOHHBIX YPAaBHEHUU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM C OIIOPOU HA CXEMBI;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTUUECKOW AUCCOLUMAIMUA KUCIIOT, IIEJI0YeH U
COJICH; TIOJIHBIC W COKpalI€HHbIE ypaBHEHUSI pEaKIMid MOHHOIO OOMEHa; ypaBHEHUS
pEeaKLMii, MOATBEPKAAIONINX CYIIECTBOBAHNE T€HETUUYECKOU CBSI3M MEXKIY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB,;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PeaKIInii;

MPOTHO3UPOBATHCBOMCTBA  BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHMUS;
BO3MOXHOCTH TPOTEKAaHHUS] XUMHUYECKHX MPEBPAIICHUN TMOCIE MPEABAPUTEIBLHOIO
00CYXJICHHSI C TIe1aroroMm;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO 3JeMEHTa 1Mo (HOpMyJie COSTUHEHUS; MACCOBYIO JIOJIO
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BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETH MO YPABHCHUIO XUMHUYECKOW PEAKINH C
OTIOPO¥ Ha aNTOPHUTM;

CIICJIOBATHIIPABUJIAM TIOJIH30BAHMSI XUMHUYECKOW TIOCYAOW U J1abopaTOpPHBIM
o0opy/noBaHHEM, a Tak)Ke IMpaBUJIaM OOpAIEHHUS C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITTOJIHEHUIO JTJaOOPATOPHBIX XUMHUYECKHX OTBITOB 1O MOJYUYEHHUIO U
COOMpPaHMIO ra3000pa3HbBIX BEIIESCTB (AMMHUaKa U YTJIIEKUCIIOro Tra3a);

NPOBOJNUTH PEAKINH, MOATBEP)KIAIONINE KAaYeCTBEHHBI COCTaB pPa3IMYHBIX
BEIIIECTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAaT-,
docdar-, cunmkar-, cyiabdar-, THIPOKCUA-HOHBI, KATHUOHBI aMMOHHUS W HOHBI
M3YYCHHBIX META/UIOB, TPHUCYTCTBYIONIME B BOJHBIX PACTBOpPaX HEOPTAaHUYCCKUX
BCIIECTB;

MPUMEHSATH OCHOBHBIC OIEPAllMA MBICTUTEIBPHOW NEATCIbHOCTH — aHallu3 M
CUHTE3, CpaBHEHHE, O0O00O0IIEeHHEe, CHUCTEeMaTH3allui0, BBISIBJICHUE  MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€H — JIJIS1 WM3YYECHMs] CBOMCTB BEIECTB M XMMHUYECKUX PEaKIU;
€CTECTBEHHO-HAY4YHbIC METOJIbI MMO3HAHUSI — HAOIIO/IEHNE, U3MEPEHUE, MOJICIIUPOBAHHE,
AKCIIEPUMEHT (peabHBIA U MBICIICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIUYECTBO YACOB, OTBOJUMBIX HA OCBOCHHUE KaXKJI0M TeMbI Y4eOHOTO NMpeaMeTa « XUMUS»
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM IICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoMm denepanbHoll pabodeil mporpaMmsl
yuyeOHOro mnpeaMera «XUMHUS» OCHOBHOM 0Opa3oBaTeNbHOM MpOrpaMmbl OCHOBHOIO o0miero obOpasoBanus. I[lpu sTom
Opranu3zanus BlpaBe camMa BHOCUTh U3MEHEHHs B COJAEpPKAaHUE M paclipe/ielieHne yueOHOro Marepuaia Mo rogaMm oOydeHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IUIaHMpOBaHMs il oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

1-if BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHble TeMbl, OCHOBHOE cofepiKaHue OcHOBHble BUAb!I AeATeNbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuarowmxca

nporpammel,
M KO/IMYECTBO 4YacoB.,
OTBOAMUMOE Ha UX U3yuyeHue

Pa3nen 1.IlepBoHavanbHble XuMuYeckue mousaTus(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJI0OBEKa

(54)

[IpeameT XUMHUU.*P0oJIb XUMUH B XKU3HU YeJioBeKa. XUMHUS B
cucteMe HayK. MeTo/ibl MO3HAHUSA B XUMUM.*

Tesa u BemecTBa. Pusnyeckue CBOMCTBA BelleCTB. ArperaTHoe
cocTosiHME BellecTB. YucThle BelecTBa U cMecH. Cr1ocobbl
pasfesnieHus cMeceil. PU3nUecKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUSA XUMUUECKUX PeAKLIUH.
3HaKOMCTBO C IpaBUJIaMHU 6€30NaCHOCTU U MpUEMaMH paboThl B
XUMUYECKOH J1abopaTOPHH.

JeMoHCTpauumn

1. JJabopaTopHOe 060pyIO0BaHUE.

2. Pazsim4yHble BU/Ibl XUMUYECKON MOCYAbI.

3. O6pa3sibl BELECTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuIbTpOBaHMeE, BEIIAPUBAHUE,
JUCTULIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

Jla6opamopHble onbimbl:

OnuvcaHue GpU3NYeCKUX CBOUCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0OBaHKeE U IPUEMbI PaGOThI C HUM.
[IpaBuJia 6e30macHOM paboThl B XMMUUYECKOH JJTaBOpaTOpHH.
Ne 2. OumncTKa 3arpsA3sHEHHOM NOBapPEHHOW COU
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PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHUH C TOMOILbIO NeJjarora.

PackpbIBaThb poJib XUMUHU B IPUPO/E U XKU3HU YesI0BeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pasyin4aTh YUCThIE BEIECTBA U CMECH; OJHOPOJHbIE U HEOJJHOPO/IHbIE CMECH;

PazsinyaTh Ppu3nMvecKre U XUMUYECKHE SIBJIEHUs C OIOPOH Ha ONpe/iesIeHHUs.

OnpefesiTh NPU3HAKK XUMUYECKHUX PEAKIMH U YCI0BUS UX IPOTEKAHUS.

CJyie1oBaTh NPaBUJIaM [10JIb30BAHUS XUMHUYECKOH NMOCY10H U JJabopaTOPHbIM
060py/J0BaHUEM, A TAK)KE PABUJIAM 06palleHHUsl C XUMUYECKUMHU Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKLUSIMH 110 BBIIOJHEHHIO NPAKTUYECKUX PAGOT MO,
KOHTpOJIEM [IeJarora.

[l1aHUPOBATh U NPOBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHHUIO0 U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/iesieHUs CMecei
BelLleCTB I10/] PyKOBOACTBOM IeZiarora ¢ 06¢cy»zieHueM IJIaHa paboThl.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B IpoLiecce
HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJlep>KaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa noj
PYKOBOZCTBOM Ilefiarora.

BbicTpanBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHUKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XMuMUHU



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHUYECKHE 3/1eMeHTbI. 3HAaKU (CHMBOJIbI)
XMMMUYECKHX 3J1eMeHTOB. [IpocThle U C/I0XKHBIE BelllecTBa.
ATOMHO-MOJIEKY/IIPHOE yYeHHe.

Xumunueckast popmyJia. BaeHTHOCTb aTOMOB XUMHUECKUX
3/1IEMEHTOB. *3aKOH IIOCTOSHCTBA COCTaBa BellecTB.*

OTHOCUTe IbHAst aTOMHas Macca. OTHOCHTeJIbHAs MoJIeKyJIsipHast
Macca. MaccoBast fj0J11 XUMUYEeCKOT0 3/1eMeHTa B COeIUHEHUU.
dursnyeckre U XMMUYECKUe sIBJIeHUs. XMMUUYecKasl peaKLiUsl.
[Ipy3HaKy U yCI0BUSA NPOTEKAHUA XUMHUECKUX peaKIui.
XyvMuYecKHe ypaBHEHMUS.

Tunbl XMMUYECKUX peakiuil (coeAMHEHUS], PA3/I0KEHHS,
3aMelleHUs], 0OMeHa).

3aKOH coOXpaHeHHs MacChl BellleCTB.

*M. B. IOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusunyeckue siBJeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUE U
KOH/IeHCaLHs BOJbI U T. 11.).

XuMuueckue siBjieHus1 (TopeHue CBeYH, pa3JIodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
pasnioxxeHue ruapokcuga meau(Il), B3aumMogencTBIe Kese3a ¢
cepoii, B3aUMO/JIeHCTBHUE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WK CTPUPYIOIINHN 3aKOH COXPAHEHUS MaCChI.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMNBITHI:

[IprMeph! pusnyecKux sABJEHUN (IJ1aBJIeHNEe BOCKA, TassHUeE
JbJa).

[IprMepbl XMMUYECKUX SIBJIEHUH (TpOKaMBaHUE MeAHON
MPOBOJIOKH, B3aUMOJeHCTBHE MeJIa C KUCOTOH).

Mopenn aTOMOB U MOJIEKYJT

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakuui

BbluucneHnumsn

— OTHOCHUTEJILHOU MOJ'IeKyJ'IHpHOfI MacCChbI BELLIECTB;

— MaccoBOM A0JIK XHMHWY€CKOI'o 3JIeMeHTa I10 (bopmyne
CoeIMHEeHUs.

[IpMMeHATD ecTeCTBEHHO-HAy4YHble MeTO/Ibl I03HAHUA (B TOM YHCIIe
HabJl0/leHue, MO/leJIMPOBaHKe, IKCIIEPUMEHT) U OCHOBHbIE ONlepaluu
MBIC/IUTEIbHON 1eATEJIbHOCTH (CpaBHEHUe, KIacCuPUKanus) /1 U3ydyeHus
BELIECTB U XUMUUECKUX PeaKI1i C OOpOoil Ha aJIFOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U 3aKOHOB U IPUMEHSTb 3TH MOHATHS
MpY ONUCAaHUU CBOMCTB BELIECTB U UX MPEBPALEeHUH ¢ ONOPOM Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazinyaTh GU3NYECKHE U XUMUYECKUE SIBJIEHUS, 00BSCHATD UX CYLIHOCTb C TOYKU
3PEHHs1 aTOMHO-MOJIEKYJIIPHOTO YYEHHS C ONIOPOK Ha ONpe/ie/IeHUS U CXEMBI.

OnpefensiTb NPU3HAKK XUMUYECKHUX PEAKLIUH, YCI0BUS UX IPOTEKAHMUS.

OGBSICHATD CYLHOCTb PU3UUECKUX U XUMHUYECKUX SIBJEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO yYeHHUsI C UCII0/Ib30BaHHEM BHU3yaJbHOH ONOPHL.

KnaccuduruyupoBaTh XMMHYeCcKHe peaKLUHU (110 YHC/IY U COCTABY pearupymolinx 1
00pa3syoUIMXCs BEIIECTB) C ONIOPOH Ha CXEMBI.

CocTaB/iATE GOpPMyJibl GUHAPHBIX BELIECTB 110 BaJEHTHOCTH U ONPeJesTh
BaJIEHTHOCTb 110 GOpMyJIaM BeILeCTB C ONIOPOM Ha aITOPUTM y4eOHBIX
IeUCTBUM.

PaccTaBiATb KO3GOHUIIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKIMi ¢ Oopoi Ha
QJITOPUTM y4eOHBIX JeHCTBUH.

CrieoBaTh NpaBUJ/IaM [10JIb30BAHUS XMMUYECKOH TOCY10H U 1a60PaTOPHBIM
060opyioBaHKMEM, a TAKXKe PaBUJIaM 0OpalleHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKLMSIMH 110 BBINOJHEHHIO J1a60PaTOPHBIX XMMUY€ECKUX OINBITOB MO/
KOHTPOJIEM IeJlarora.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B ITpolLiecce
UCCJIe/I0BATENbCKOM JIeATENIbHOCTH
Hay4YHO-NONYJIIPHYIO JINTEPATyPy XUMHUYECKOTO CO/IEP>KaHUs], CTIPAaBOYHbIE
MaTepuaJbl, pecypcbl MIHTepHeTa o/, pyKOBOACTBOM Nejarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIo0 U3 yiebHHUKA U CIPAaBOYHbIX MaTEpPHAJIOB, TPAMOTHO
MCI0J1b30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMUH

Paszpeu 2. BaxxHelllne npeAcTaBuTe/ I Heopranuyeckux Beuects (30 u)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bosznyx — cMech rasos. CocTaB Bo3Ayxa.

Kuciopog — ajieMeHT U npocToe Bele-

cTBO. 030H — *annoTponHas MogudUKaLUA
kucaopoja.*HaxoxgeHe KUca0poJa B IpupoJie, usndeckue
Y XMMHUUYECKHe CBOWCTBA (peaKk Ui OKUCIEHUS, TOpEeHUE).
Yc0BYsI BOSHUKHOBEHMS U IpeKpalleHus ropeHus. [loHsaTre
06 OKCHJaX.

*Crioco6bl MOJIyYeHUs1 KUCIOPOa B Ta6OpaTOPUHU U
npoMbllieHHOCTU.* [I[puMeHeHue Kucaopoaa. Kpyrosoport
KHCJI0pO/ia B IIpUpOJe.

*TensioBoM 3G dEKT XUMHUYECKON peaKLUH, IOHSATHE O
TEePMOXMMHUYECKOM yPaBHEHHH, 3K30*- ¥ 3H/J0TePMUYECKUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6bl ero NpefoTBpalleHus. Y cuieHHue NapHUKOBOT0
3ddekTa, paspylieHre 030HOBOTO CJI0A.*

JAemoHcTpauum

B3aumogelicTBue docdopa, cepbl U Kesie3a ¢ KUCJIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpesiesieHUe COZlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbIThL, IeMOHCTPUPYIOLLHE YCI0BUSl BOSBHUKHOBEHUS U
NpeKpalieHus rOpeHusl.

NabopatopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iaMi OKCH/IOB.
[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUe KUCJI0POAQ, U3yYeHHE ero CBOUCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW MacChl KUCJI0pPO/Ja MU 030HA Ha OCHOBaHUHU
aTOMHOM MacChl XMUMHYECKOTO 3JIEMEHTa
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILECTB U UX IPeBpallleHUH C UCTI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIHIIIE,

XapakTepu30BaTh (OMHUCBIBATL)C ONOPOL HA NAAH, CXEMY, KPAMKYIO 3anuch
COCTaB BO3/lyXa, PU3NYECKHE U XU-MHUYeCKHe CBOHCTBA KHUCJI0PO/ia, CIOCOGEI
€ero MoJiydeHus, NpuMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHusl U Med1eHHO20 OKUC/IeHUs C TIPeJBapUTETbHBIM
o6CyKJileHeM IIapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpUOOPHI JJIA MOJTyYeHUs KUCI0po/a (BbITeCHEHHMEM BObI U
BO3/yXa).

Pacrio3HaBaTh ONBITHLIM MYTEM KHCJI0PO/ 110/, KOHTPOJIEM leiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BELLECTB,
MOJIEKYJIIPHBIX yPaBHEHUH XUMUYECKUX PeaKIUH C yyacTHEM KUCI0poJa.

O6BACHATDL CYLIHOCTDb 3KOJIOTHUYE€CKHUX npo6neM, CBA3AaHHBIX C 3arpA3HEHUEM
BO3/yXa.

CrnezfoBaTh IpaBu/IaM 6e30acHON paboThI B 1a60PaTOPHUH NPH UCIOJIb30BAaHUHU
XUMHYECKOU NMOCyAbl U 060pYA0BaHHUS 10/ KOHTPOJIEM N1eJ]arora, a Takxe
IpaBU/IaM 06palieHus C FOPIOYMMH BeIeCTBAMH B ObITY.

HJIaHPlpOBaTb " OCyLIECTBJIATb HAa IPAKTHKE XUMHUYECKUEe SKCIIEPUMEHTHI,
NMpoOBOAUTH HaﬁJII-OAeHI/IH, AeJ1aTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEPpUMEHTA 110/
PYKOBOJCTBOM I€Jarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.

HWcnosib30BaTh NpHY BHIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
UCCJIeI0BATe/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 COJIepXKaHusl, CIPAaBOYHbIE MaTepHallbl, pecypcbl UHTepHEeTa Moj
PYKOBOJCTBOM IeJiarora.

BoicTpauBaTh pa3BépHyThle NMCbMEHHBIE U yCTHBIE OTBETHI C OIOPOX Ha
MHPOPMAIHIO U3 y4e6GHUKA U CITPABOYHBIX MAaTEPHAJIOB C ONIOPOH Ha IJIaH,
rpaMOTHO HCII0JIb30BaTh U3y4eHHbIH TOHATUHHBIN allnapaT Kypca XMMHA



Tema 4. Bogopoa.
IloHsAITHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bomopon — asnieMeHT M pocToe BelecTBO. HaxoxaeHue B
npupoe, pusnyeckue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *crnocobbl MoayYeHus.*

[ToHsiTHE O KUCJIOTAX U COJIAX.

AemoHcTpauumn

[osyyeHue, cobMpaHue U pacno3HaBaHUe BOAOPO/a.
['opeHue Bogopoza.

B3aumogeticTBue Bogopoza ¢ okcugom meau(1l).

Na6opaTtopHble U NpakTU4eckne paboTbl
JlabopaTOpHBIH OMNBIT:

BsanmogelcTBYe KUC/IOT C MeTalJIaMu.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHMe BOJOPOAA, U3yYEHHE ero CBOHCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOU
Macchl XMMHU4Y€eCKHX 3JIEMEHTOB

KosnuecTBo BemectBa. MoJsib. MosisipHast Macca. 3akoH
ABorazpo. MosisipHbIH 06'bEM ra3oB. PAc4€Thl M0 XUMUYECKUM
yPaBHEHHUSM.

JleMoHCTpauusa
06pa3sybl BeLeCTB KOJUYECTBOM 1 MOJIb.

Bbluucnenusn

— 06'bEMa, KOJIMUECTBA BEI[ECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BELECTBA UJIH 06 BEMY;

— 06'bEMOB ra30B 110 YpaBHEHHIO peaKI[iH Ha OCHOBe 3aKOHA
06'bEMHBIX OTHOLIEHUH ra3oB
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUH.

XapakTepH30BaTh (ONMCLIBATb) GU3NYECKHE U XUMUYECKHE CBOWCTBA BOJOPOAA,
CrocoGblI ero MoJiy4yeHusi, IpUMeHEHHUE C ONOPOH Ha IJIaH, KPaTKYIo 3alHCh,
CXeMy.

Cob6upath npubop AJ1s NoJyYeHUs BOJOPOJA C UCIOJIb30BAHUEM BU3yaJIbHOMN
OIopbI

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIEHUsI GOPMY.JI BELIECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKUX PEAKIUH C yYacTHEM BOAOPOJA C
OTOpPOY Ha aJITOPUTM.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIJAGOPATOPHUU PH UCIOIb30BaHUHU
XUMHYECKOH MoCy/ibl U 060pyAOBaHUSA 10 KOHTPOJIEM Ilefilarora., a Takxe
npaBHJIaM O6GpallleHHs] C TOPIOYMMH BelleCTBaMHU B ObITY

[I1aHUpOBaTh M OCYIECTBJATh HAa NPAKTHKe XUMUYEeCKHe 3KCIIePUMEHTHI,
IPOBOAUTH HAOJIIOIeHHS, e/IaThb BBIBOAbI 110 Pe3yibTaTaM 3KCIepUMeHTa 10/,
PYKOBO/,CTBOM IleJlarora ¢ o6cy>xZieHleM IJIaHa paboTbl, C UCI0/Ib30BaHHEM
KJINLIE.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymie.

[11aHUPOBATh U OCYILECTB/ATh HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
HNPOBOJUTH HAGJII0/I€HUS, [1e/1aTh BBIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATUH U IPUMEHSATD 3TH IIOHATHS, a TAKKe
M3y4YeHHble 3aKOHBI M TEOPHH JJIS PellleHUs] pacyéTHBIX 3a/a4 C IOMOLIbIO
nejarora.

BBIUHC/IATH MOJISIPHYIO MaccCy BelleCTB; KOJIMUECTBO BelleCcTBa, 00'bEM rasa,
Maccy BellleCTBa C ONOpoi Ha o6pasel, Ha GOPMYJIbL;

[IpoBOANTE pacyéThl 10 ypaBHEHUSIM XUMHUYECKHX PeaKIHH ¢ 0ITopoi Ha
o6pasel], aJITOPUTM y4eOHBbIX JeCTBUI: KOJIMYECTBa, 06'bEMa, MacChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB UM NPOAYKTOB
peaKIuH.

BeicTpanBaTh pa3BEépPHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopmaruio U3 yye6HUKA U CIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh
W3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMHHU C HOMOIIbIO ITeiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/bL. *AHAJ/IM3 U CHHTE3 — MeTO/bl U3yYeHHs COCTaBa BOJbL*
X¥MHYecKHe CBONCTBA BOJbI

(pasnoxxeHue, peaklMy C HATPUEM, OKCUAOM KaJbLUs, OKCUAOM
cepsl IV,

CocTaB ocHOBaHUU. [loHATHE 06 UHAUKATOpPAX.

*Boja kak pacTtBopuTesib.* PacTBopel *PacTBOpUMOCTb
BeIlleCTB B Boge.*

*HacbllleHHbIE U HeHaChIIlleHHble pacTBOPLL * MaccoBas 015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/ie.*3arpsA3HeHHe NPUPOAHBIX BoJ. OXpaHa

Y 0YMCTKa IPUPOJHBIX BOJ,.

JAemoHcTpauum

JJIeKTPOJIN3 BOJbI; CHHTE3 BOABI; B3aUMO/ieiCTBHE BOAbI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BH/IEOMATePHAJIOB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HUccnenoBaHre pacTBOPOB KUC/IOT U 1jeJI0UeH C TOMOLIbIO
HWH/JMKaTOPOB.

NabopaTopHble U NpaKTMYeckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONlpeseIEHHON MacCOBOM
JloJlell pacTBOPEHHOTO BellleCTBa.

BbluucneHnumsn
— C UCITIOJIb30OBAHHWEM INOHATHUA «MaccoBad A0Jid BellleCTBa B
pacTtBOpe»
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILeCTB U UX IpeBpallleHUH ¢ TOMOLIbIO leiarora.

XapakTepu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJISI B IPUPOJHBIX IIPOLIECCAX C ONOPOY Ha MJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PeAKIUU C y4acCTHEM BOJbI C OOPOH Ha
cxXeMmy.

OGBSCHATH CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
NPUPOJHBIX BOJ|, CIOCOOBI OYUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXpaHE BOJ,
OT 3arpsA3HEHHUA [10CJIe IpeBAapUTEIbHOI0 CTPYKTYPUPOBAHUSA MaTepUaa.

HﬂaHHpOBaTb " OCyLIECTBJIATb Ha IPAaKTHKE XUMHUYeCKUe 3KCIIepUMEHThI,
NPOBOJUTH HAGJIIOI€HUs, 1e/1aTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM IKCIePUMEHTA N10/] KOHTPOJIEM I1e/larora, ¢
UCIM0JIb30BaHUEM KJIHILE.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThl B J1JaOOPAaTOPUHU IPU UCIOJIb30BAHUHU
XUMHYECKOH Mocy/ibl U 060pyAOBaHUS 10 KOHTPOJIEM Ilefiarora.

HpOBOAI/ITb BbIYHCJICHUA C IPUMEHEHUEM IOHATUA «MAaCCoBad A0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYyJIb.

Hcnosb30BaTh NpU BbINOJIHEHUH YYEOHbIX 33JJaHUH U B IIpoliecce
UCCJIel0BATEbCKOH JieiTeSIbHOCTH HAyYHO-TIONYJ/IAPHYIO INTEPATYPY
XMUMHMYECKOTO0 COZepKaHuUs, CIPaBOYHble MaTepHuaJbl, pecypcel IHTepHeTa
10/], pyKOBO/ICTBOM Ile/iarora.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MAaTEpPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XMMHUH IOCJIe
Hpe/iBapUTEJbHOTO CTPYKTYPUPOBAaHUs MaTeprasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHHH.

OKcuABL: COCTaB, KJacCuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, HecoseobpasyoLie Ha IpUMepe OKCua
yriepoa Il n okemga asota ll, HomeHkaatypa. [loayyeHue*
OKCH/IOB (B3aMMoZelNCTBUE C BOAOW, KUCNOTaMMU, LWeodyamm).
OcHOBaHHUs: cOCTaB, KJaaccubukanus (Leyg04u 1
HepacTBOPHUMble OCHOBaHMs), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMUYeCcKHe CBOWCTBA (B3aMMOAeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHON KUCJIOT),
*Croco0bl MoJIy4eHHUs1.* PsiJi akTHBHOCTH METAJLJIOB.

Couu (cpeziHMEe): HOMEHKJIATYPA, *Croco6bl motydyeHus *,
B3aUMO/IeHCTBUE COJIEH C MeTa//IaMH, KUCI0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/y KJIaCCAMH HeOpraHUYeCKUX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/IAX HA IPUMepe [JMHKA U aJIIlOMUHUSA. XUMHYeCcKHe
CBOWCTBA - B3aUMO/IeHCTBHE C KUCIOTAMU U 1|eJI09aMH.
PazsioxkeHue Npy HarpeBaHMH.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMYHbBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA0M
megu(1D).

Peakuus HeHTpasn3aLuu.

BeITecHeHUe 0ZHOT0 MeTasljla APYTUM U3 PacTBOpa COJIU.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTOpHBIE ONBITHI:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHHH.

B3saumozeiicTBrMe HEPACTBOPUMbIX OCHOBAaHUM C KUCJIOTAMHU.
Paznoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUM.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue skcnepyMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJIacCbl HEOPTraHUYeCKUX COeJUHEHUN».

BbluncneHus
— 10 YPaBHEHHUAM XUMHUYECKUX peaKL[I/Iﬁ

Ormpeznenenre OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COSANHEHHH 10 Ma0NoHy.
CocTaBieHHe CXeM CTPOCHHUSI OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX COEAUHEHUH Ha
OCHOBE OIIPE/IENICHUS.

Cocraienne GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSIUHEHHI U Ha3bIBAHUE
HX [0 MEXIYHAapOJHO! U TPUBUAIBHON HOMEHKIIATYpPE C UCIIOJIb30BAHUEM
OIIpe/ieNICHNsI U TaOJUIBI PACTBOPHMOCTH.

Knaccudunupoanue n3ydaeMbIX BEIIECTB IO COCTABY U C8OLCMEam C ONOPOH Ha
OIIpEe/IeNICHNS], CXEMBI M TAOJIHITYy paCTBOPUMOCTH.

CocTaBneHne TaONUIbl TEHETUIECKUX PSOB U cXeMbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJTaCCOB HEOPTAaHWUECKHUX COETHMHEHUID MO PyKOBOACTBOM Iearora.
IIporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLIMX XMMUYECKUX CBOHCTB
H3y9YEHHBIX KJIAaCCOB, TPYIII BEIIECTB, K KOTOPHIM OHM OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMbl «I eHeTHuecKas B3aMMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHHMUECKUX
COEAMHEHUI» IO PYKOBOJACTBOM II€Jarora.

CocraBiieHHE MOJICKYJISIPHBIX YPaBHEHUH peaki, MIUTIOCTPUPYIOLINX XUMUUECKUE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOIYUeHls BEIIECTB N3YYCHHBIX KJIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MKy HUMH, C
OTOpoii Ha BEpOATBHYIO CXEMY B KAYECTBE 3PUTEIHHOH OTIOPHL.

CocraBieHne MOJEKYISIPHBIX yPaBHEHUH PEaKIUi 10 CXeMaM C NpeaBapUTEIbHBIM
00CyXIeHHEM BBIOOpa PearnpyromnX BEIeCTB.

BrranciieHne no ypaBHEHASIM XUMHYECKHUX PEAKIHil KOIMYecTBa, 00bEMa, MacChl
BEILECTBA 10 KOJIMYECTBY, 00BEMY, Macce peareHTOB MJIH IIPOAYKTOB PEaKIUH I10
AITOPUTMY.

[InanupoBaHye U OCYILECTBICHUE HA IPAKTUKE XUMUYIECKOTO SKCIIEPUMEHTA U
HaOJIIOJICHNSI TIOJ] PYKOBOJICTBOM YYUTEJS.

DopmynrpoBaHUE BRIBOAOB MO pe3ysIbTaTaM SKCIIEPUMEHTA C HCIIOJIb30BaHUEM
OIIOPHBIX CIIOB.

DopmynrpoBaHHE C MOMOIIBIO MEJaroTa U BBITOIHEHNE MTPABHI 0€30TTacHON paboTHI B
71a00paTOPHH NIPH HCIOIB30BAaHUH XUMUIECKOH TOCY B B 000PYTOBAHHS.
Vcnonp30BaHye NpH BBINOJIHEHUHN y4eOHBIX 3a1aHHi U B TIpoLecce
HCCIIe10BAaTEIbCKOM NS TEeNbHOCTH HayYHO-MIOMYJIIPHOM JIUTEPATypbl XUMUYECKOTO
CoziepKaHMs1, CIIpaBOYHbIE MaTepualbl, pecypchl ViHTepHeTa, ocyliecTBIeHHE BBIOOpa
I0J] pyKOBOZACTBOM II€Jlarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH}popManmIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE NCIIOTb30BAHHE
H3y9IEeHHOTO TIOHATHIHHOTO anmapaTa Kypca XHMHH C HCHOJIb30BaHUEM IIaHa,
OTIOPHBIX CJIOB, AJITOPUTMA.

Paspgeun 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakiuu (15 1)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
Nepuogunueckas cucrema
XUMUYECKUX I/IEMEHTOB

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

[lepBble MONBITKU KJAaCCUPUKALUU XUMHUYECKHUX 3/1€MEHTOB.
[ToHATHE 0 rpynIax CXOAHbIX 3J1eMEHTOB (1Lje/I04YHbIe U
1{eJIOYHO3€eMe/IbHbIe MeTaJl/Ibl, [a/IOreHbl, UHEPTHbIE ra3bl).
*J71€eMeHTBI, KOTOpPble 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[Tepuoaundeckuii 3akoH u [lepuoan-yeckas cuctema
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepro/bl, rpynnsl,
noArpynmnbl. PU3UYECKUN CMbIC/ IOPSJKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TpyNbl.

CtpoeHue aToMoB. COCTaB aTOMHBIX f/IEP.
*W30TonbL.*J1eKTPOHBL. CTPOEHHE 3JIEKTPOHHBIX 060JI0UeK
aTOMOB IepBbIX 20 XUMHUYECKUX 371eMeHTOB [lepuoguyeckoi
cucteMmsbl [l. U. MeHpeneeBa.

XapakTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €r0 MOJI0KEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB MaJIbIX
NepHOo/0B U IJIaBHBIX NOJAIPYII B 3aBUCUMOCTH OT aTOMHOTI'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyeckoi
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /IJIS1 Pa3BUTHUS HAyKU U
npakTuku. [[. U. MeH/iesieeB — y4€HBIH, Tejaror ¥ rpakaaHuH.*

JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHONIepUOUHAsA GOPMBI
[leproanveckoi cUCTEMbl XUMHUYECKUX 3JIEMEHTOB

. U. MeHpeneeBa.

0O3HakKoMJIeHHEe C 06pa3llaMy METAJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIY OMNBIT:

B3auMmo/elicTBHE THAPOKCHIA IIMHKA C pAaCTBOPAMHU KHCJIOT U
ieja04ei
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PackpbIBaTh CMbICJI TIEPUOLUYECKOT0 3aKOHA 10/, PyKOBO/JCTBOM IleJiarora.

[ToHHMaTh CylLeCTBOBaHHE NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/1IeMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHEHUH OT MOJIOXKEHHUSI B IEPUOUYECKON CUCTEME U CTPOEHHS aTOMA C
UCI0JIb30BAaHUEM CXEM U TAGJIHL.

YcTaHaB/IMBaTh CBSI3b MEX/Y [I0JIOXKEHUEM 3JIEMEHTA B IEPUOJUYECKON CUCTEME
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij Apa, 001ee YUC/I0 3JIEKTPOHOB U
pacinpejesieHHe UX N0 3JIEKTPOHHBIM CJI0SIM) [0 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHUs CBOMCTB 3J1EMEHTOB U UX COEJUHEHHUH 110
rpymnmam v nepuogam [lepuojuueckoi CUCTEMBI C IOMOLIbIO Ie1arora.
XapaKTepu30BaTb XUMUYECKHE 3JIEMEHTHI IIEPBBIX TPEX MEPUOJOB, KaJIHs,
KaJIbIIUS 0 UX NoJIoXKeHUI0 B [lepuoguyeckoit cucreme /[l. U. MeHeneeBa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpAaTOPUH NMPH UCI0JIb30BAHUHU
XUMHYECKOH Mocy/ibl U 060pyAOBaHUS 10 KOHTPOJIEM Ilefiarora.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOM Ha
nHdopMaIIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUIHBIN annapaT Kypca XUMHUU 110CsIe
CTPYKTYpPHUPOBaHHs MaTepHasia C UCN0JIb30BaHHUEM KIIMIIE.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa [ocie
CTPYKTYpHUpOBaHHs MaTepHaJia, CIpaBo4Hble MaTepuasl ([leproanyeckyro
CHCTeMY XMMHUYeCcKHX 371eMeHTOB /l. . MeHziesieeBa, TabIMLy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U coJieH B BOJI€, 3JIEKTPOXUMUYECKUHN P51/l HANPsHKeHUH
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B ITpolLiecce
MCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 CO/IepIKaHHsl, CIpaBOYHbIe MaTepHasbl, pecypchbl IHTepHeTa Moz
PYKOBOZCTBOM Iefiarora



Tema 9. Xumunueckas cBasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KIIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XMMUUYECKHX 3JIEMEHTOB.
Xumuyeckas cB3b (MIOHHas, KOBaJIEHTHasA NMOJIAPHAs U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIMTE/IbHO-BOCCTaHOBUTEIbHBIE peaknuu (OBP). [Ipoueccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PEaKLMU: TOpeHue,
peakLiuy pasJyoKeHus, CoOeJMHEeHUs

(2 u B HEnemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH 110/ pyKOBOACTBOM Iearora.

OnpefiessiTh BUJ, XUMHUYECKOH CBSI3U B CO€JMHEHUH C UCTIO/Ib30BAHUEM CXEM.

OnpeieIiTh CTeNeHb OKUCJIEHUS XMMUYECKOT0 3/1eMeHTa 110 GopMyJie ero
CoeIMHEHUS C MCNOJIb30BAaHUEM QJIFOPUTMaA.

OmnpefensiTh 3J1EMEHT (BELLECTBO) — OKHUCJIUTEJb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSICHATD CYLHOCTb NPOLECCOB OKHUCIEHHS U BOCCTAHOBJIEHUS.

CoCTaBJIATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YMC/IA OTJAHHBIX U NPUHATBIX
3JIEKTPOHOB.

CocTaBJsITh ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIBHON PeaKIMy M0
QJITOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIHHU.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH TeKCThI yieOHUKa [ocjie

CTPYKTYpUPOBAHUS MaTepHaJla, CpaBOYHble MaTepHaJIbl (IepHUOJUYECKYIO
CUCTEeMY XMMHUYeCKHUX aieMeHTOB /I. U. MeHzeieeBa, Tab/IULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3/IEKTPOXUMUYECKUH P/ HANPHXKeHUH

MeTaJlJIoB).

MpumepHble TeMbl,
pacKpbiBaloLwwMe faHHbI pa3gen
nporpammsl,

M KOAIMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

OCHOBHOEe cogepkaHue

OCHOBHbIE BUAbI A,EATENbHOCTU
obyuatowmxca

Paspeu 1. BemecTBo M XMMHYecKue peaknyu (17 1)
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IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproandeckuii 3akoH. [lepuoandeckas cucTeMa XUMHUYECKHX
asneMeHTOB /. U. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBbIX TPEX
Nepro/i0B, Ka/us, KalbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKol cUcTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHM4ecKux BelllecTB
(MexxayHa-po/iHas ¥ TpUBHUAJIbHAsH). XUMHUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSIMUXCS K Pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUx
coeJJMHEeHUH, UX FreHeTHYeCcKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbl XUMUYECKOH CBS3U U TUIIBI
KPHUCTA/VIMYECKUX PelIETOK. *3aBUCHMOCTb CBONUCTB BeI[eCTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesin KpUCTA/L/IMYeCKUX PEellETOK HeOPraHU4eCKUX BelleCTB.
2. KopoTkonepuo/jHas U AJMHHOIlepHoAHasA GOPMbI
[leproandeckoi cUCTEMBI XUMHUYECKHUX 3JIEMEHTOB

. U. MenpgeneeBa

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI ePBbIX TPEX NePUOA0B, KaTUA U
KaJIbLIUA N0 UX nosiokeHUIo B [lepuoauyeckoit cucteme /[l. U. MengesieeBa ¢
ONOpOU Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HEOpPraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3IMYHbIX KJ1acCOB,
NOATBepKAaTh CBOMCTBA IPUMepaMHU MOJIEKYJIIPHBIX YpaBHEHU I
XUMUYECKHX PEaKLUH C OMOPO Ha CXeEMY.

OnpeaensiTb BUA XMMAYECKOM CBA3U U TUI KPUCTANINYECKOHN pelIéTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BelleCTB B 3aBUCUMOCTH OT UX CTPOEHUsI ocJie
npeJiBapUTebHOrO pas6bopa.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIuio U3 y4e6HUKA U CTPAaBOYHbIX MaTepHaJIOB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
10/l pyKOBOJCTBOM IeJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHX peaKuuit
(44)

Knaccudpukanus XMMU4eCKHUX peaKkLui 1o pa3InyHbIM IpHU3HaKaM
(mo YKCIIy ¥ cOCTaBY YYaCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeIJI0BOMY 3beKTY, 10 U3MEHEHHUIO CTeneHeil OKUCIeHHUs
XUMHUYECKUX 3JIEMEHTOB, 10 06PAaTUMOCTH, 10 yYaCTHIO
KaTasusaropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKHE
ypaBHeHus1. [IoHATHE 0 CKOPOCTH XMMHUYECKON peakLuu. [loHsiTHE O
TOMOT€EHHBIX U TeTEPOTEeHHBIX peakiusX. [loHATHe 06 06paTUMbIX
Y HEO6PATHUMBIX XHMUYECKHUX peaKLusiX. [[oHATHE 0 XUMHYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUY€ECKOH
peakLHHU U M0JI0XKeHHe XUMHYEeCKOTro paBHOBeCHsL.*
OKHUCIUTENBbHO-BOCCTAHOBUTE/bHbIE PeaKL MU (3JIeKTPOHHBIH
6aJlaHC OKUCIUTENbHO-BOCCTAHOBUTENBbHOM peaKLHu).

JleMoHCTpauumn

1. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaKL MU OT pa3JIU4HbIX
daxTopoB.

2. Bo3peiicTBre KaTa/iM3aToOpa Ha CKOPOCTb XMMUYECKOHN peaKIuH.
3. [IprMepbl HEOOPATHUMBIX U 06PATUMBIX PeaKIIMH.

4. CmelleHME paBHOBECHUS XUMUYECKON peaK iU,

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB UJIU
NPOAYKTOB 10 ypaBHEHUSIM XUMHUYECKUX peaKLui

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHSITUH U IPUMEHSTh 3TU NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX NPeBpallleHH.

KnaccuouuupoBaTh XMMUYeCKHE peaKL[UH 110 pa3JIMYHbIM IPU3HAKAM.

YcTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PeaKIMH OT Pa3/IMYHbIX
$aKTOpOB MO/ PYyKOBOACTBOM YYUTEIS.

[IporHo3upoBaTh BO3MOXXHOCTU MPOTEKAHUS XUMHUUECKHX MpeBpalleHHUH B
Pa3/IMYHBIX YCJIOBUSIX IOC/IEe MPeJBapUTEIbHON PaGOTHL

OnpenensiTb OKUCJIUTENb U BocCTaHOBUTE b B OBP.

CocTaB/IsITh 3/IEKTPOHHBIHN 6alaHC peaKLUH.

[Ipou3BOUTH BBIUUCIEHHUS 0 XUMUYECKUM YPABHEHUSIM O aJITOPUTMY.

BricTpauBaTh pa3BépPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
nHdopMaIHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHITUIHBIN aNapaT Kypca XUMHUH T0CIe
NpeJBapUTENBLHOTO CTPYKTYPUPOBAaHUS MaTepHaa.

HWcnosb30BaTh MPH BbINOJHEHWH Y4eGHbBIX 33/JaHUH U B TpoOIecce

HCCJIeI0BATENbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
10CJIe KOHCY/IbTAIUHU C I1e/Jarorom.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJUTHUYECKON JUCCOLUAL MU, DIEKTPOJIUTHI U
He3JIEKTPOJIUTHL. KaTHOHBI, aHHOHBI. *MeXaHU3M U CcCoLHaluu
BellleCTB C pa3/IMYHbIMU BUJIaMU XUMUYeCKOU cBA3U. CTelleHb
Aucconuanuu.*CubHbIe U c1a0ble 3J1EKTPOJIUTHI.

Peakuuu noHHOTr0 06MeHa, YCI0BUS UX IpOoTeKaHusl. MoHHbIe
YpaBHEHUS peaKkLhil.

XUMHYecKHe CBOMCTBA KHUCJIOT, OCHOBAaHHH U COJIEH B CBETE
npe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsATHE 0 TUpoIH3e COJIEH.

KayecTBeHHbIE peaKIlMuy Ha KATHOHBI

Y aHUOHBI :XJIOPU/J-, 6pOMU/, HO3UJ-, CYJIbdaT-, KapOOHAT-,
cuMkaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATHOHBI aMMOHHUS,
MarHus, KajJbLius, aJIOMUHUS, XKeJe3a 2+, 3+, IMHKa,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMOoHCTpauuu

JeKkTpUYecKasi MPOBOAUMOCTb PACTBOPOB BEILECTB; ABUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbIThI, WIJIIOCTPUPYIOI[HE TPU3HAKH IPOTEKAHHUS PeaKUi
HOHHOI'0 06MeHa.

OmnbITHI 10 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPAaXx coJiei (xyopuja
HaTpHs1, KapOOHATA HATPHUS, XJIOPUAA [IUHKA).

JlaGopaTopHbIe U IpaKTHYeCKUE

pa6oThl

JlaGopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJITHON KUC/IOThI, peaKIus

HeWTpasu3aluy MexAy I'MpOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelteHue 3KCIepMMeHTa/IbHbIX 33/ia4 110 TEME.
BoluucieHus

— 0 YPaBHEHUSIM XMMUYECKUX peaKLui

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH, @ TAKXKE CMbIC/I TEOPUU
3JIEKTPOJIMTHYECKOH AU CCOLIMALIMU C OIIOPOH Ha CXeMBI.

O6bACHATb NPUYUHBI 3J1IEKTPOIIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJATh ypaBHEHUS JUCCOLMALMU KUCIIOT, LleJI0YeH U COJIEH, TOJTHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHHUS XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[lJ1aHUPOBAThb U OCYLIECTBJSATh HA IPAKTHUKE XUMUYECKUE 3KCIIEPUMEHTHI,
HPOBO/UTH HAGJIIOJEHUS, Ae/IaTh BBIBO/IBI 10 Pe3yJibTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuTeJbHON paboThI.

CiieioBaTh NpaBUJIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
HCIOJIb30BaHUHM XUMUYECKOH MOCY/bl ¥ 060pY/JOBAHUS 10/, KOHTPOJIEM
nejarora.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPAaBHEHHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH T10csIe
Ipe/BapUTENbHOTO CTPYKTYPUPOBaHHUsA MaTepHaa.

Hcnosb30BaTh NpH BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lep>KaHusl, ClIpaBOYHbIe MaTepHasbl, pecypcel HTepHETA
10CJIe KOHCYJIbTALMH C I1€JaroroM.

Paspen 2. HemeTasuibl U UX coeUHEeHUs (24 )
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /I HUX CTelleHH
okucieHus. CTpoeHHe U GpU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HAa NPUMepE XJI0pa
(B3auMozeNCTBYE C MeTA/IJIaMH, HEMeTa/lJIaMH (BOJOPOJIOM U
Kucjaopogom),*menoyamu*). XsopoBogopo. CosisiHast KUCA0TA,
XUMUY€eCKHe CBOUCTBA, *nosiyyeHre*, mnpuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJloreHU/1-uoHblL */lelcTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M uyeJsioBeKa.* BaxkHel1Me XJIOpUAbI U UX HAXOX/IEHHE B
HpUpoJe.

JeMoHCTpauumn
Bugeomarepuassl: rasoreHsl ¥ MX COeJUHEHHUS.
0O6pa3subl XJI0OpUJ0B.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl
JlabopaTOpHBIH OMBIT:

PacriosHaBaHue XJI0pH/I-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3yYeHHUe eé CBOMCTB.

BoeruucieHust
M0 YPaBHEHHUSIM XUMUY€ECKHX PEAKI[HUM.

O6bACHATD 0011He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX
coelMHEHUH B Ipe/ies1ax MaJlblX IEPHO/I0B U TJIaBHBIX IO IPYIII
[TleprosuyecKod cMCTEMbl XUMHUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCII0/Ib30BaHUEM CXEMBL.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCThIX BELECTB
raJloreHOB (Ha MpUMepe XJI0pa) U CJI0XKHbIX BeIeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUs1), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YesI0BEKA II0C/Ie CTPYKTYPUPOBaHUs MaTepHaia.

Onpe/esiTh raJIOTeHU/-MOHBI B PACTBOPE C UCIO0JIb30BAHUEM TaBJIUILbI
"XapakTepHble peaKLlMH Ha aHUOHBI".

[11aHMpPOBAaTh U OCYLIECTBJ/ISTh Ha IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
IPOBOAUTD HAGJIIOIeHHS, [leJIaThb BbIBOJbI 110 pe3y/bTaTaM 3KCIIepUMeHTa
MocJie peiBapUTebHONU paboThI.

Tema 4. O6masn
XapaKTepUCTHKa XMMHU4YEeCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeaguHeHu (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHUSA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHble [IJI1 HUX CTelleH!
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

BellleCTB — KHUCJIOPO/ia U Cephl.

AnnorponHbsle MoAUMUKALMY KUCJI0POJA U cepbl. XUMHYeCKHe
CBOMCTBA cepbl. B3auMoencTBHEe C HEMeTalJlaMU - BOAOPOJIOM U
KHCJIOPOJIOM, MeTa/lJIaM{, KOHLIEHTPUPOBAHHBIMU a30THOW U
cepHO# kucjaoTaMU. CepoBOJIOPOJ, CTpoeHue, Pu3nyecKue

O6BACHATH 001II1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUH
C Y4ETOM CTPOEHHUS UX AaTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paJiuycoB B
noArpymnmnax”.

XapakTepu30BaTh GpU3NYECKHUE
Y XUMHUYeCKHe CBOMCTBa NPOCTOr0 BELeCTBA CePhI U €€ coeIUHEHU N
(cepoBOZOPO/1a, OKCU/IOB CEPBI, CEPHOM KUCIOTHI, Cy/Ib(HaTOB), CHOCOOBI UX
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Y XUMUYecKHe CBOWCTBA (KUCIOTHBIE H BOCCTAHOBUTEJIbHBIE).
OKcuAbl cepbl KakK IpeJiCTaBUTeIM KUCIOTHBIX OKCH0B. CepHas
KHCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak
npe/CTaBUTES KJlacca KUCAOT U *cnenudpuyeckue™®),ipuMeHeHue.
CepHuUcCTas KUCJI0TA.

*XMMHYeCcKHe peaKl 1y, JieXKallle B OCHOBE IPOMBIILIJIEHHOTO
croco6a MoJiyueHusl CEpHOU KUC/I0ThL. AlapaThl U NPOTEKAKLHE B
HUX Ipolecchl (Ha MpUMepe MPOU3BOACTBA CEPHON KUCIOTHI).*
CoJiu cepHOU KUCJIOTHI, KaueCTBeHHas peaKlus Ha CyJ1bdaT-HOH.
HaxoxJieHue cepbl U e€ coeJUHEHUH B TpUpo/ie. *XuMHu4yecKoe
3arpsi3HeHHe OKpYXKalolel cpe/ibl COeIUHEHUSIMU CePbI
(kuCI0THBIE A0X/U, 3aTrPSA3HEHKE BO3/[yXa U BOJJOEMOB), CIOCOOBI
ero npejoTBpaueHus.*

JleMOoHCTpauuu

Kosnexuuu (BuzsieoMaTepuasbl): cepa U eé coeiUHEHUS.
O6yriinBaHMe caxapa NoJ 1efiCTBHEeM KOHLEHTPUPOBAHHOU CEpHOU
KHUCJIOTBI.

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

JlabopaTOpHBIE ONbITHI:

O6HapyxeHHe cybpaT-NOHOB.

B3aumogelicTBUe pa36aBieHHON CEPHON KUCJIOTBI C IUHKOM.
BreryuciieHusa

10 YpaBHEHHUSIM XUMUY€ECKUX PEAKIHi

HOJIy4eHUs, IPUMeHEeHUe U 3HaYeHHe B IPUPO/ie U XHU3HHU YeJIoBeKa C
ONOpPOH Ha CXeMy U ILJIaH.

OnpefiensiTh Ha/M4Ke Ccy1bdaT-MOHOB B PacTBOPE.

OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C IepepaboTKON
CoelMHEHUH Cepbl IOC/Ie CTPYKTYPUPOBAHUS MaTepUaJia.

[11aHMpPOBAaTh U OCYLIECTBJ/ISTh HAa TPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HNPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
MCI0JIb30BAaHUH XMMUYECKOH NMOCY/1bl U 060PYy10BAaHUS 10/, PYKOBO/JICTBOM
nejarora.

[IpoM3BOAUTH BBIYUCIEHUS 10 XUMHUYECKUM yPaBHEHUSIM 10 aITOPUTMY.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
asemeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3IEKTPOXUMHUYECKUH Pl HanpsKeHUH
MeTaJJoB).

Hcnonb3oBaTh NpH BINOJIHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCC/IeJ0BATE/IbCKOM e TeIbHOCTH HAyYHO-IIOMYJISIPHYIO JIMTEPATYPY
XHMUYECKOI0 COZlep>KaHus, ClIpaBOYHble MaTepHaJibl, pecypchl MHTEpHeTa
10cJle KOHCYJIbTAlMH C [Ielarorom
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

0O61mas xapaKTepUCcTHKa 371eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHye B IpUpo/ie, U3nYecKUe U XUMHUYeCKHe
cBoiicTBa. KpyroBopot a3oTa B npupoJe.

AMMuak, ero ¢pusUyecKre U XMMUY€eCKHe CBOMCTBA, MOJYYEHUE U
npuMeHeHue. CoJIM aMMOHUs, UX QU3UYECKHE U XUMUYECKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peaKuysi Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, €é pu3rnyecKre U XMMUYeCcKre CBOKCTBA (o6Liue
KaK Npe/CTaBUTEIs K1acca KUC/IOT U
*cnenuuueckune*).*A3oTrcras KucaoTa. Mcnosb30BaHUEe HUTPATOB
Y cojlell aMMOHHS B KaueCTBe MUHePaTbHbIX yA00peHU . *
XuMHYecKoe 3arpsi3HeHHe OKpy»Kalliel cpefibl coeJUHeHUSIMU
a3oTa (KUC/I0THbBIE J0X/AY, 3arpsi3HEHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, pusnueckue u
XMUMHYECKHe CBOMCTBA.

Okcug dpocoopa(V) u pocoopnas kucora, dusudeckue U
XMMH4YeCKHe CBOWCTBA, *nosyyeHue.**KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Ucnosib3oBaHue ¢pochaToB B Ka4eCTBE MUHEPAJIbHBIX
yAo6peHUn.*3arpsi3HeHre TPUPOAHBIX BOJ0EMOB pocdhaTamu.

JleMoOHCTpauuu
Konneknuu: docdop u ux coejuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KUC/IOTHI C Me/IbIO.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U ocPOpHBIX yA0OpEeHUH.
[IpakTHYeckas paboTa:

Ne 10. [TosryyeHre aMMUaKa, U3y4YeHUe ero CBOMCTB.

BbruucieHust
10 YypaBHEHUAM XMMHUYECKUX peaKL Uil

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI M UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepHu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA NPOCTBIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIE aMMOHHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuzaa pocpopa(V) u pochopHoil KUCIOTHI,
¢docdaToB), cnocob6bl UX MOJNTYYEHHUs], TPUMEHEHHE U 3HAYEHUE B IPUPOJie
Y ’KU3HU Y€JI0BEKA C UCTI0JIb30BAHUEM CXEMBI.

OnpeesiTh MOHBI aMMOHHUSA U pocdaT-HOHBI B PACTBOPE C UCN0JIb30BAHUEM
TabuLbl "XapaKTepHble peaKIud Ha KATUOHbI 1 aHUOHBI".

OGBSICHATD CYLHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKEHUEM
coeHeHUH a30Ta U pocdopa B OKpyKarLel cpeie.

[l1aHMpPOBATE U OCYLIECTB/ISATD HA MPAaKTHKE XUMUYeCKUe IKCIIepUMEHTHI,
IPOBOJUTE HAbJII0JeHHUs, leJIaTh BBIBOABI 110 pe3yJbTaTaM 3KCIepU-MeHTa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPaTOPUH NPU
HCMO0JIb30BAaHUHM XUMHUYECKOHU MOCYyAbl ¥ 060py/JOBAHMUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI y4eOHUKa,
CIpaBOYHbIE MaTepHaJbl (TEPUOJUYECKYI0 CUCTEMY XMMUYECKHX
aneMeHToB /l. U. MeHzesieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHWH U coJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce

HCCJIel0BATENbCKOH JIeATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI0 COJIepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
N0CJIe KOHCYJIbTAIUHU C I1€/Jarorom

Tema 6. O611asA XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U UX

Yriepop, aJsioTponHble MoAGUKaLMK TpaduT, asMas.
BsaumojeiicTBUe ¢ MeTa/lJIaMH, HeMeTa/lIaMH,
KOHLIEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHHe B Ipupoje, Gu3niecKre U XUMUYECKHe

O6BSACHATH 06IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB IVA-
rPyNIbl U UX COeJUHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb $pU3UYECKHE U XUMHUYECKHe CBOMCTBA MPOCTHIX BEIIECTB
yrJaeposa U KpEMHHUS U UX coeiJMHeHUH (OKCH/I0B yTriiepo/ia, yroJabHOU
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coeiUHeHUs cBo¥cTBa. Acop6uus. Kpyrosopor yriepoja B npupoze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPeMHHUS, KPeMHHUEBOM KHUCJIOTHI,

(84) OxcuAbl yrieposa, ux GusnyeckKre U XMMUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNIOCOGBI UX MOJIyYeHus], IPUMeHeH e U 3Ha4YeHue B IpUpo/ie
JleliCTBYe Ha HBble OPraHU3MBl, I0JIyYeHNe U IPUMeHeHHe. Y KHU3HU YeJIOBeKa.
*JK0JIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yriepoga(lV); OnpesensiTb KApOGOHAT- U CUIIMKAT-
rUINoTe3a [J106a/JbHOT0 NOTeIJIeHUs KJIMMaTa; TapHUKOBbIN HOHBI B pacTBOpe.
adoekrt.* OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX P06JIeM, CBSI3aHHBIX C HAX0XK/AeHUEM
Yro/ipHas KUC/I0TaA U €€ coJiy, UX GU3nuUecKre U XUMUUYeCcKHe YIJIEKHCJIOr0 ra3a B OKpy»Kamwliel cpefie.
CBOMCTBA, NoJIlyyeHHe U IprMeHeHUe. KauecTBeHHas peakuus Ha WnmocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX COeIMHEHUH yTepoja u
KapboHaT-MOHBL OpraHMYeCcKHX BeleCTB 10/, PyKOBOACTBOM YYUTeIs1.
*[lepBoHaYa/bHbIe IOHATHUSA 06 OPraHUYECKHUX BellleCTBaxX KakK o [I1aHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
coeJJMHEHUSIX yIjiepojia: 0COGeHHOCTH COCTaBa U CTPOEHHSI. IPOBOAUTD HAGJIIOIeHHs], [ie/IaThb BbIBO/bI 110 pe3y/ibTaTaM 3KCIlepUMeHTa
[ToHsITHE 0 GHMOJIOrMYeCKH BaXKHBIX BelllecTBax: XHUpax, 6ekax, [0CJIe IpeiBapyUTeIbHOM PaboThL
yrieBojax. MaTepuajbHOe eIUHCTBO OPraHUYeCKUX U CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
HeOpraHUYeCcKUuX COeAMHEHUH.* HCMOJIb30BaHUHM XUMHUYeCKOH NOCYy bl U 060py/JOBAHMUS.
*KpeMHUH, ero $prsnyecKre U XMMHUYECKHe CBOMCTBA (Ha npuMepe Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 3a/JaHUH TeKCThI y4eOHHUKa,
B3aMMOJeHCTBUSA C MeTa/JIaMH M HeMeTaJ/lJlaMu), ToJIy4eHHe U crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cCHCTEMY XUMUYECKHX
MpUMeHeHUe B 3JIeKTpOHUKe.* asnieMeHTOB /I. U. MeHjesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O61ire npejcTaBieHus 06 OCHOBaHUH U coJied B BOJie, 31eKTPOXUMHUYECKUH P/l HanpsKeHUun
okcuzie kpeMHUs(IV) 1 kpeMHUeBo# kucaoTe. CHIMKATDI, UX MEeTaJ/VIOB) 10CJIe KOHCYJ/IbTALUU C IIe[aroroM.
HCI0JIb30BaHUE B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH. Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
BaxkHelllllMe cTpouTe/IbHbIE MaTepHasbl: KepaMHUKa, CTEKIIO, UCCJIe[0BaTebCKOH e TeIbHOCTH HayYHO-ONYJISAPHYI0 IUTEpPaTypy
LleMeHT, 6eTOH, eJie300eToH. [Ipo6./ieMbl 6e30nacHOro XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTE/IbHBIX MaTepHaJ/IoB B OBCeJHEBHON 1ocJie KOHCY/IbTAallMY C IeJaroroMm.
JKU3HU.*
JleMoOHCTpauumn
Mogeu KpUcCTa//IM4ecKUX pell€TOK a/Masa, FpadpuTa, MOJIEKYJIbl
dynnepena.
Ancop61ysi pacTBOPEHHBIX BEL[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
Buseomartepuasibl: cCUIIMKaTHas IPOMBIILIJIEHHOCTb.
Mojesii MoJIEKYJ1 OpraHUYeCKHUX Bell[eCTB.
JlaGopaTopHble U IPaKTHYeCKHe pa6oThl
JlaGopaTOpHBIH OMBIT:
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
[IpakTH4yeckre paGoOTHI:
Ne 11. [Tony4yeHUe YIIEKUCIOTO ra3a U U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
Ne 12. PelteHure 3KcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe «HeMeTasLibi».
Boruucienus
110 ypaBHEHUSIM XUMUYECKHX PeaKLUH, ec/iM O4UH U3 peareHTOB
JlaH B BU/le BOJHOI0 pacTBOpa C U3BECTHON MaccoBoM AoJiel.

Paspen 3. MeTtasuibl 4 uxX coeguHenus (20 u)
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Tema 7. O61111e CBOMCTBaA
MeTaJlUIOB
(449)

061as xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMHU UX N0JI0keHUsA B [lepuoinyeckoil cucTeMe XMMUYECKUX
asieMmeHToB /I. U. MeHzeneeBa u ctpoeHus aToMoB. CTpoeHHe
MeTaJIIOB. MeTa/lJInuecKast CBSI3b U MeTa/lIndecKas
KPUCTA/UIMYECKasl PelIETKA. JJIEKTPOXUMHUYECKUH Psif,
HanpshKeHUH MeTaioB. Pu3nyecKkue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *061He cCI0COOBI MONMYYEHUSI MeTaJLI0B. [lIoHsATHE O
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aIIUThI OT KOPPO3UH.
CrnaBel (CTajib, YYTYH, JIOPaJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBIILJIEHHOCTH.*

JeMoHCTpauumn

O3HakoMJieHHe ¢ 06pasLiaMy MeTaJlJIOB U CIJIaBOB, UX
bu3nyecKUMU CBOMCTBaMM.

Mogeu KpUCTa//IN4eCKUX PellEéTOK MeTaJlJOoB.
Bupeomarepuaibl: KOppo3usl MeTAJLIOB.

Jla6opaTopHbIe M MPaKTUYeCKHe PaGoThl

JlaGopaTOpHbI€e ONBITHI:

O3HakoMJieHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH peaKI1 MeTaJl1a C KUCJIOTON OT NIPUPOAbI
MeTasljIa.

BoeruucieHust
— 110 ypaBHEHHUSM XUMHUYECKUX PeaKIMH, eC/IM OIUH U3 peareHTOB
COZIEPXXUT IPUMeECHU

PackpbIBaTh CMbIC/ U3y4YaeMbIX TIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUuH.

O6bACHATD 061 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-
METAJVIOB U UX COEJUHEHHUH C YYETOM CTPOEHUS UX AaTOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJIOB, 00LIMe GU3NYECKHE U XUMUYECKHE
CBOMCTBaA MeTaJlJIOB.

XapaKTepu30BaTh 06LIMeE CIOCOGHI MOJyYeHUs METAJLJIOB MOC/IE
CTPYKTYpHUPOBaHHs MaTepHaJa.

CieioBaTh NpaBUJaM 6e30MacHOM paboThl B JIaG0OPaTOPUU IPU
HCI0JIb30BaHUU XUMHUYECKON OCY bl U 060PY/J0BaHUS.

[IpoM3BOAUTH BBIYUCAEHUS 110 XUMHUYECKUM yPaBHEHHSIM.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, TabIuIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJIe, 3IEKTPOXUMUYECKUH PsAJl HanpsKeHU N
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepiKaHusl, CIpaBOYHbIe MaTepHaslbl, pecypcel HTepHETa
10CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroromM
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Tema 8. BaxxHelIne
MeTaJl/Ibl M UX COeJMHEHUA
(164)

[llesiounble MeTasbl. [losioxeHue B [leprosuyeckoit cucteme
XUMUYeckux aseMeHTOoB /l. U. MeHzies1eeBa, CTpoeHHe aTOMOB.
Haxoxgenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJusi). OKCUABI U TUAPOKCH/IbI HATPUs U Kasus. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

l[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cucTeEMe XUMUYECKUX
aneMeHTOB /. U. MengeneeBa. HaxoxeHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBA. BaxkHelilline coefUHEHUS
KaJb1us (OKCUA, TUAPOKCHUZ, coH). *2KECTKOCTh BOJBI U CIIOCOGBI
eé ycTpaHeHUs.*

AmomuHuil. [lonoxeHnue B [leproandeckoit cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHfesieeBa, cTpoeHue aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHU/A.

XKeneso: cocras, cBoiicTBa U nosiydyeHue. [loyoxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIeMEHTOB

. U. MeHzesnieeBa, cTpoeHue atoMa. HaxoxzeHue B npupoze.
dusnyeckre U XUMU4ecKUe cBocTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll)

u xene3a(Ill).

JleMoOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpauiMBaHUe NJlaMeHU MOHAMU HAaTpHUS U Kalusl.
OkpaluMBaHUe [JlaMeHU MOHAMU KaJIbIIUsl.
B3aumMogeiicTBUE OKCH/Ia KaJIbI[US C BOJOH.
Busieomatepurasbl: ropeHHE XeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paboThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IiaMy aJIlOMUHUSA U ero CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/IA ATFOMUHUS.
KauecTBeHHbIe peaKlUU Ha UOHBI KeJie3a.
[IpakTH4eckue paboThI:

Ne 13. PelteHre 3KcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJsLbI».

BbruucieHust
110 YpaBHEHUSM XUMHUY€ECKHX PEaKLUL.

O6bACHATD 061 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-
METaJ/VIOB B IPYMNIAX U UX COeAMHEHHUH C y4€TOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb pU3HMUECKHE U XMMUYeCKHe CBOWCTBA NPOCTHIX BELeCTB
MeTaJlJIOB U UX COeZJUHEHUH (OKCU/0B, THIPOKCU/IOB, COJIeH) C olopoi Ha
CXeMy, CIIOCOObI UX MOJIyYEHHs], TPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U XKU3HU
YeJIoBeKa.

Pacno3HaBaThb € IOMOLIbI0 KAY€CTBEHHBIX PeaKIMH MOHbI METAJIJIOB (MarHus,
KaJIbLYsl, aJIIOMUHUS, IIUHKA, XKeJsie3a (2+), xkenesza (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJIULbI "XapaKTepHbIE peaKLUU Ha KATUOHBI".

[11aHMpPOBATh U OCYLIECTBJ/ISTh HAa IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
HPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CrnesfoBaThb IpaBu/IaM 6e30macHON paboThI B 1a60PaTOPUU NTPU
HCII0JIb30BAaHUH XUMUYECKOH NOCYAbl U 060PYAOBAHHS.

[Tpon3BOUTE BEIYHUCIEHHS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnonb3oBaTh NpU BHINOJIHEHUH Y4e6GHBIX 3alaHUH U B IIpoLiecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
H0CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroroM

Pa3ges 4. XumMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BelnectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

*HoBnble MaTepHaJibl U TEXHOJIOTHUH. BBLU,ECTBH " MaTepuaJibl B
HOBCGAHBBHOﬁ ’KHU3HU YyesioBeKa. XUMUSA U 30pOBbE. besonachHoe
HCII0JIb30BaHHE BeleCTB U XUMHUYECKUX pea}cuuﬁ B 6blTy.

XapaKTepHu30BaThb POJib XUMHUH B PA3JIMUHBIX Chepax esTebHOCTH JIIeH,
OCHOBHbI€ BelleCTBA U MaTePUaIbl, IPUMEHsIEMbIe B XKU3HU COBPEMEHHOT'0
YeJsIOBEKa.
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(34) [IpuposiHbIE HCTOYHUKH YTJIEBOLOPOLOB (Yrob, IPUPOAHBIH a3, O6bACHATD yC/10BUSA 6€30M1aCHOT0 UCI0/Ib30BaHUS BELIeCTB U XUMHYECKUX

HedTh), IPOAYKTHI UX IePePABOTKH, UX POJIb B OBITY U peakui B GBITY.

MPOMBILIJIEHHOCTH. AHanu3MpoOBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALIHIO O BIAUAHUU
OCHOBBI 9K0OJIOTMYECKOH TPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUe HPOMBILIJIEHHOCTH, CEJIbCKOT0 X03511CTBA, TPAHCIIOPTA U JIP. HA COCTOSIHUE
OKpy»Katollel cpesibl (Ipe/iesibHO JOMyCTUMAast KOHLEHTpaLUs OKpY»Kalollel cpe/ibl.

Belect — [1/1K). YMeTb oKa3blBaTh IEPBYIO IOMOIb IPU XMMUYECKHUX 0KOTaX U OTPaBJIEHUAX.
PoJib XMMUU B pellieHUH 3KOJIOTHYECKUX TPo6aeM.* [IpuHUMATB y4acTHe B 00CYK/AeHUU NP06JIeM XUMHUYECKOU U 9KOJIOTUYECKOU

HaIlpaBJIeHHOCTH, BbICKa3blBaTb COOCTBEHHYIO [TO3UIIUIO [10 Tpo6/ieMe U
npejJjaraTb BO3MOXKHble IyTH eé pellleHHs C OIOpoH Ha HHPOpMALHUIO U3
y4yebHMKA U CIpaBOYHbIe MaTepHaJibl, pecypchbl MHTepHeTa.

[Ipu paspaboTke pabodedl HporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHHWU [JOJLKHBI ObITh YYTEHbl BO3MOXKHOCTHU HCIIOJb30BAaHHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SIBJASIOMIMXCA Y4eOHO-METOAUYECKUMH MaTepuajaMu (MyJbTHMeJUMHbIe IPOrpaMMbl, 3JIEKTPOHHbIE Y4YeOHMKM U 3aJaYHUKHY,
3JIEKTPOHHbIE OGMOJIMOTEKH, BUPTYaAJIbHbIE JTaO0PAaTOPHUH, UTPOBbIE NPOTrPaMMBbl, KOJIJIEKIIMH IUPPOBLIX 06pa30BaTebHbBIX PECYPCOB), UCIO0JIb3YEMbIMHU /1151 06YUEeHUS U
BOCHUTAHUSA Pa3JIMYHBIX TPYNIN I0Jb30BaTesel, NMpeACTaBJEHHbIMU B 3JEKTPOHHOM (IUdpOBOM) BHJE M DPeaNU3YIINUMH JUJAaKTH4YecKHe Bo3MokHOCTH HKT,
cojZiep>kaHHe KOTOPbIX COOTBETCTBYeT 3aKOHO/JaTe/IbCTBY 06 06pa30BaHUM.

2-ii BApMAHT
TEMATHYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT NpUMEPHOTO0 TEMAaTUYECKOTO IUIAHUPOBAHUS HCMOJB3yeTcs, ecnu oOyuatromuecss ¢ 3P momydaroT
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YC€HUE MaTepurala KpyIHbIMUA OJIOKaMH;

- orepexaroriee oOy4eHue;

- BO3MOXXHOCTb TMPUMEHEHHUS 3HAHUW B Pa3JIMYHBIX YCJIOBUSAX (MEPEHOC 3HAHUM MO AHAJIOTMU OT OOUIUX CBOMCTB
pPa3JIMYHBIX KJIACCOB BEIIECTB K OOMMM M CHEUU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMYMUBACT JOJIIO
CaMOCTOSITEIIbHOCTU 00YUYarOIIUXCSl TPU U3YUYEHUH HOBBIX TEM.

CoOmromaercst  JOTMKa  M3yYeHMs]  BELIECTB —  CBOMCTBAa  BEIIECTB  OMNPEACNSAIOTCS  CTPOCHHEM  aTOMOB,
3JIEKTPOOTPULIATEIIBHOCTBI0, XUMUYECKOM CBS3bI0O U CTPYKTYPOM BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAUIMYECKUX PELIETOK.
(Tembl: cTpoeHMe aToma, CTPOCHHME BEIECTBA, Ba)KHEUIHME MNPEACTABUTEIM MPOCTHIX W CIOXHBIX BEIIECTB, XUMHUYECKHUE
peakiun).

WN3MeHeHne miaHupoOBaHUs MO pa3feiaaM UTEMAM COCTOUT B CIEAYIOLIEM:
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- U3y4YEHHE OCHOBHBIX BONPOCOB HEOPraHUYECKOM XMMHUHU OCYLIECTBISETCSA B 8 Kiacce, 00JIbIlIe BPEMEHHU BBIICIAETCA Ha
npuMeHeHue 3HaHui B 9 kiacce. M3 9 kitacca B 8-i1 mepeHocsaTcsa TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX pPEaKiui',
"INeKTPOJUTHYECKAS JUCCOLMALINS. XUMUYECKUE PEAKIIMMU B pacTBOpax';

- TiepecTaHoBKa TeM, 9 kiacc: tema «Mertamib»y nepen «Hemertanmnamuy, T.K. oOydatouecs: ¢ 3[1P Gomnbliie 3HaKOMBI €
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 0 CBOMCTBAM U IPUMEHEHMUIO;

- TiepepacrpeiesieHle CoJiepKaHusl OAHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs M OKpy’Kawolas cpena’ pacKpblBaeTCs HAa KOHKPETHBIX IpuUMeEpax B pazaenax "MeTaibl U HUX COCAUHEHUS',
"Hemertamnsl IV-VII rpynn u ux coegunenus”;

- oO0benMHEHHE TeM (JaeT OoJblIe BO3MOXHOCTEM [JI MCIOJIb30BAaHUS CPaBHEHUS — CXOJCTBA M OTJIMYMIA; Tema
«Kucnopon» u tema «Bonopon»);

- Bblgenenne oTaenpHbiX TeM (Tema «llepBoHauanpHble MOHATHUS OO0 OPraHUYECKUX BEIIECTBAX»). BblieneHue B
OTIIETbHYIO TEMY, B KadecTBe "OyKBapsi MO OPraHWYeCKOM XHUMHH', aeT BO3MOXXHOCTb YIyOJSTh MOHSTHS: ONpPENeSICHUs,
KJ1accu(puKanus, OCHOBaHUS I KiIacCU(PUKaUK, HOMEHKIIATypa, 00IL1e CBOMCTBA BEIECTB, CTPYKTYypa BEUIECTBA, COCTABICHHE
dbopMyi o ob1elt Gopmyie U 1o Ha3BaHUIO, Ha3bIBaHHUE BelllecTBa Mo Gopmyse. B sToMm ciayyae mporpaMMHBIA MaTepuan U3
xapaktepuctuku VA moarpymnmbsl MOKHO JJOHECTH HE (PparMEHTOM KapTHUHBI «OPTaHUYECKUE BEIIECTBa», a KaK 4acTh IIEJIOTO.
MosxeT ObITh BbleNeHa TeMa «[IpakTHKyM» B KOHIIE IEPBOTO U BTOPOIO I'OJIOB 00YUECHHUS.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 roga o0yueHus)

Tewmbl KonnuecTtBo yacoB B Tom uncne Ha3zBanwus pabot
Ha KOHTPOJIbHBIE Ha TPaKTHYECKUE
paboTBhI paboThI
Paznen «IlepBoHavyasibHble XUMUYECKHE MOHATHSY, 149

1. Xwumns — BaxkHas 007IaCTb 4 1 2 IMpakTrnaeckas paborta Nel « JlabopaTopHOEe 000pyHOBaHIE H TIPHEMBI

€CTECTBO3HAHMSA U NTPAKTUUECKON oOpaIeHus ¢ HUM»

JIeSITeTIbHOCTH YeJIOBEeKa. [Ipaktiueckas padora Ne2 «OuncTka 3arpsiI3HEHHOW MOBapeHHOU con”
2. BemiecTBa 1 XUMHYECKUE PEAKIINH. 7 - 1 [MpakTryeckas padota Ne3 «I[Ipu3HaKH MPOTEKAHUS XUMUIESCKUX PEAKIIHI»
3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - Konrponshas padora Nel «IlepBoHavansHble XUMUYECKHE TTOHSATHS, XUMUIECKHE

XHMHHA (OpMYIIBI ¥ ypaBHEHUSD» 3aTrPSI3HEHHON ITOBAPEHHON COIIM»
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Paznen «[lepuoanyeckuii 3aK0H U epUoIMUEcKas ciucTeMa XumMuueckux aneMenToB [I.M. MenneneeBa. Ctpoenne aroma. XuMuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBHTENbHBIE peakuuny, 154

4.  Crpoenue aToma 7 1 - Kontponbshas padora Ne2 «Ileproandeckasi cucreMa XMMHYECKUX 3JIEMEHTOB

[lepuoanueckuil 3akoH 1 J .. Menneneesa. CTpoeHHe aToMay

MIepHOIIIECcKas CHCTEMa XUMHIECKHX

anemenToB J[.. Menzaeneera

5.CtpoeHue BemecTB. XUMUYECKast 8 1 - Kontponbshas padora Ne3 «XumMudeckast CBI3b»

CBSI3b.

OKHCIUTENbHO-BOCCTAHOBUTEbHbIE

peakiuu

Pa3znen «BaxHeiliye npeICTaBUTEIN HEOPTAHUYECKUX BEIECTBY, 354

6. Kucnopon. Bonmopon. 14 1 2 [pakTrueckas paborta Ned «IlosydeHne KHCIOpPOa U U3yYEHHUE €T0 CBOMCTB»
IIpaktudeckas pabora Ne5 «[lonydeHre BOAOpOia M U3yYCHUE €TO CBOMCTBY
Kontponshas padora Ned «Kucnopon. Bomopom»

7. Bona. PactBopsl. 5 - 1 [Ipaktudaeckas padota Ne6 «IpurotoBieHre pacTBOPOB € ONPEIEICHHON
MacCOBOH J10JIel paCTBOPEHHOT'O BEIIECTBAY»

8. Teopust SIEKTPOTUTHUECKOM 5 - -

JICCOIMAIINI

9. Baxkneiimme Kiaccel 11 1 1 KontponbsHas pabora Ne5 «OcHOBHBIE KITaCChl HEOPTaHMYECKUX COCIHHEHU

HEOPraHWYECKUX COEAMHEHUN [Ipaktudaeckas padora Ne7 «PemeHne 3cKCIepUMEHTANBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX COCTHHEHUID)

Paznen «BelecTBo U XUMHUYECKUE peakuum», 44

10. OcHOBHBIE 32aKOHOMEPHOCTH 4 - -

XUMUYCCKUX peaKL[Plﬁ

9 KJIACC

Tembr

KonnuecTBo yacos

B Tom uucne

Ha KOHTPOJIbHbIE

paboThI

Ha MNPaKTUYCCKUE

paboTh

Hasganus padot

Paznen «lloBTOpeHue 1 yrayOJeHre 3HaHM OCHOBHBIX Pa3lieNioB Kypca 8 Kiacca «BemecTBo U XUMHAYeCKHe peakuum, 109

IMoBTOpeHne n yrirybneHue 3HAHIH 10 1 2 IMpaxTnaeckas pabota Ne 8 «Peakuny HOHHOTO 0OMeHa»

OCHOBHBIX pa3/IeNoB Kypca § Kiiacca [MpakTuyeckas padota Ne9 «KauecTBeHHbIE peakIlui B paCTBOPE»
KonTtpossHas paboTta Ne 6 «IJeKTpOIUTHYECKAs AUCCOIHAITHSY

Pasnen «MeTauibl M UX COSIUHCHUS», 2049

1. OOmue CBOMCTBA METAIIIIOB 4 - -

2.Mertanisl ¥ UX COEAUHEHUS 16 1 1 [pakriueckas padota Nel3 «PemreHne 3KkcriepUMEHTATBHBIX 33124 [0 TEMe

«MeTautbl ¥ UX COCTUHCHUS
KonTtponbshas padora Ne® «MeTtauibny
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Paznen «Hemeramnsl IV-VII rpynn u ux coenunenus», 244

3.00m1as xapakTepucTUKa
xumudeckux 3meMentoB Vila
rpymmsl. [anoreHsl.

4 _

4.001mas xapaKTepucTHKa
XUMHYECKUX d1eMeHTOB Vla
rpymmbsl. Cepa ¥ ee COCTMHCHHUS.

5.00m1as XxapakTepucTUKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COCIMHEHHUSL.

[paktiueckas padota Nel0 «[loxyueHne aMMuaka u u3y4eHHE €r0 CBOMCTBY

6.001mast XxapaKTepUCTUKA
XUMHYECKHX dyieMeHToB |Va
rpyHnsl. YTiaepos, KpeMHHH U UX
COEIMHEHHSI.

[paktuueckas padota Nell «[lomydueHue yrieKUCIOro ra3a i H3y4eHHE €ro CBOUCTBY
[paktuueckas padota Nel2 «PeiieHne 3KCIepUMEHTAIBHBIX 3a/1a4 10 TeMe
«Hemetamnst IV-VII rpynm 1 ux coexuHeHuI»»

KontponpHas pabora Ne7 «HemeTamisi»

Paznen «[lepBoHayaspHbIe XMMUYECKHE TOHATHS 00 OPraHHYECKHX BeMecTBax», 104

7. IlepBoHayaIbHBIE XUMHUECKUE
MOHATHSI 00 OPraHUIECKUX
BEIECTBAX

10 -

Paznen «O600menne Matepuana mo Kypcy «Heopranndeckast Xumusi», 44

13. Xumus 1 oKpyx)aromas cpeaa.

1 -

14. O6001ICHHE MaTepHaa 1o
Kypcy «Heopranudeckasi XumMusi»

3 1

KonTponbsHas pabora Ne9 «ltorosas pabora 3a Kypc HEOPraHHIECKOH XUMUID)

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETO 68 u)

MpumepHble TeMbl,
pacKpbiBaloLMe AaHHbIN pa3gen
nporpammel,

W KOJIMYECTBO YacoB,
OTBOAMUMOE Ha UX U3yuyeHue

OcHOBHOE coaep)KaHue

OCHOBHbIe BUAbl AeATeNIbHOCTU
obyuarowmxca

Pasnen 1.Ilepponavanbubie XuMuvecKkue noustus(14 1)
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Tema 1. XuMuAaA — BaKHas
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTU4eCKOH JesTeJIbHOCTH
YyeJIOBEKa

(44)

*XvMuA B cucTeMe HayK. Pojb XMMHM B KHU3HHU
yesoBeka.*Tesa u BemecrBa. Pu3uyeckue CcBOICTBa
BemecTB. [lpaBusna  Ge3omacHoro  o6paljeHuss C
BellleCTBAMU M JIabOpaTOPHBIM 060pys0BaHUEM. YucTble
BelllecTBa U cMeceH.
*TloHATHE 0 MeTO/aX I03HAHHUA B XUMHUU.*
JleMoHCTpanumu
1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUIbI XUMUYECKOU OCyAbL. 3. 06pasibl
BELIECTB.

4. Cnoco6nI pazjiesieHus cMecel (uabTpoOBaHHUE,
BblIIapHBaHUe, AUCTUIIALHS, XpoMaTorpadus).
JlaGopaTopHble U NpaKTUYeCKHe PaGOThI
JlabopaTopHbIE ONbBITHI:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PassiesieHue cMecH ¢ IOMOLIbIO MarHUTa.
[TpakTHYeckue paboThI:

Ne 1./TabopaTopHOe 060py/j0OBaHHE U IPUEMbI 00 palleHHs]
C HUM

Ne 2. OuyucTka 3arpsi3HeHHOH I0BapeHHOU cou

cMecd. Croco6sl pa3nesieHud

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHSATHUH C TOMOILbIO N1€Jjarora.

PackpbIBaTh PoJib XUMHUHU B IPUPO/iE U )KU3HU YeJIOBEKA, €€ CBA3b C APYTUMH HayKaMH.

Pasyin4aTh YUCThIE BEIECTBA U CMECH; OZJHOPOJHbIE U HEOJJHOPO/IHbIE CMECH;

PazsinyaTh Ppu3nuUeckre U XMMUYECKHE SIBJIEHHUsI C ONOPOH Ha ONpesiesIeHuUs.

OnpefesiThb NPU3HAKK XUMUYECKHUX PEAKLMH U YCI0BUS UX IPOTEKAHUS.

Cyie1oBaTh NpaBUJIaM M10JIb30BAHUSI XUMUY€ECKOH MOCYI0H U JIabopaTOPHBIM 060PYAOBAaHUEM, A
TaK)Xe IpaBUJIaM o6pallieHUs C XUMUYeCKMMH Bellle-CTBaMH B COOTBETCTBHH C
WHCTPYKLUSAMH 110 BBIIOJHEHHUIO NPAKTUYECKUX PabOT 0/ KOHTPOJIEM NleJjarora.

[I1aHUpPOBATb U NPOBOAUTbL XUMHYECKUH 9KCIIEPUMEHT 110 U3yYEHHUI0 U ONUCAHUI0 PUBUYECKUX
CBOWCTB BelLeCTB, CIOCOG0B pa3/iesieHHUs cMecel BelleCTB 110/, PyKOBOJCTBOM IleJjarora c
06CyX/IeHHeM IJIaHa PaboThI.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IPOIlecce UCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-IIOMYJ/IIPHYIO JIMTePaTypy XMMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa o/ pyKOBOJCTBOM IeJjarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKA U ClIPaBOYHBIX MaTEPHUaAJIOB, IPAMOTHO UCII0/1b30BATh U3yYEHHbIH NOHATHHHBIH
anmapar Kypca XMMHH

Tema 2. BemecTBa
U XUMUYeCKHe peaKum

(74)

AToMBl M MoJeKy/bl. XMMUYECKHE 3JIEMEHTBL. 3HaKU
(cuMBOJIBI)  XMMHYECKHX OTHOCUTe/IbHAS
aToMHasi Macca. [IpocTble U CI0XHbIe BelecTBa. ATOMHO-

3JIEMEHTOB.

MOJIEKYISIPHOE YYEHHE.

Xumuyeckass ~ ¢opmysa.  BaseHTHOocTh  aTOMOB
XMUMHUYECKHX 3JIEMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BemecTB.*  OTHOCUTe/bHAs  MoJIeKyJisipHas  Macca.

MaccoBas A0JId XUHMHWY€eCKOr'o 3JIieMeHTa B COeJUHEHHH.
dusryeckue W XUMUYECKHe sIBJeHHUs. XHUMHUYecKast

peaknua Hu eé IIPU3HaKH. YpaBHeHl/Iﬂ XUMHUYECKHUX
peaKuHﬁ. 3akoH COXpaHEHHA MacChbl BellecTB Tunsl
XHUMHUYECKUX peaKuuﬁ (COE,E[I/IHEHI/IE, pa3JjioxKeHue,

3aMellleHUe, 0OMEH).
*M. B. JIOMOHOCOB — Y4EHBIA-3HIIUKIONEUCT.*

AemoHcTpauumn

dusnyeckue siBeHUs (pacTUpaHue caxapa B CTYIKE,
KHUIIEHHEe U KOH/IeHCalusl BOJbI U T. A1.).

XuMHYeckHe siBJeHUs (TopeHue CBeYH, pa3jioKeHHe
caxapa, B3aUMO/lelICTBUE CEPHON KUCJIOTHI C XJIOPU/I0M

[IpuMeHATh ecTeCTBEHHO-HAay4YHble MEeTO/Ibl I03HAHHUs (B TOM 4HCJie HAab/II0/IeHHE,
MO/leJIMPOBaHNUeE, SKCIIEPUMEHT) U OCHOBHbIE ONlepaliiy MBICJUTENbHOH e TeIbHOCTH
(cpaBHeHHe, KJIacCUPUKALMS) A1 U3yYEHHUs BEIleCTB U XUMUUYECKUX PeaKIMi ¢ onopod Ha
aJITOPUTM UJIM CXEMBI.

PackpbIBaTh CMbIC/I U3yYaeMBbIX MOHSATHI U 3aKOHOB U NPUMEHSATb 3TH NOHSATHUS IPH ONUCAHUU
CBOWCTB BeIEeCTB U UX NPeBPALeHHH ¢ 0ITOpOi Ha IJIaH U KJII0YeBbIe CJI0Ba.

PazinyaTh Gu3nYeCcKre U XUMUYECKHe SIBJIEHUS, 00'BSCHATD UX CYLIHOCTb C TOYKU 3PEHHUS
aTOMHO-MOJIEKYJISIPHOTO yYEHUS C ONIOPOI Ha ONpe/iesIeHUs] U CXEMBI.

OnpefessiTh IPU3HAKK XUMUUYECKUX PeaKIUH, YCI0BUS UX NPOTEKaHUs.

OGBACHATD CYLIHOCTh PU3NYECKUX U XUMHUYECKUX SIBJIEHUH C TOUKH 3pEHHS aTOMHO-
MOJIEKYJIIPHOTO YYEHUS C UCII0JIb30BAHUEM BU3ya/IbHOH OMOPBHI.

KnaccuduuupoBaTh XMMHUYeCcKHe peaklyy (110 YUCTy U COCTABY pearupyrouiux u
006pasyoLIMXcs BellecTB) C ONOPOM Ha CXEMBI.

CocTaBasATb GOPMYJIbI GUHAPHBIX BELECTB [0 BaJEHTHOCTH U ONPeJIeIATh BaJIEGHTHOCTb MO
¢dbopMysiaM BelleCTB C ONOPOM Ha aJITOPUTM YYeOHBIX AEUCTBUM.

PaccTaBisATh K03QPUIMEHTHI B ypaBHEHUAX XUMUYECKUX PEAKLHMH € OTIOPOH Ha aITOPUTM
y4eOHbIX IeHCTBUH.

CrneoBaTh NpaBUIaM N0JIb30BAaHUS XUMHUYECKOH OCYZ0H U 1aGbOpaTOPHBIM 060pyf0BaHUEM, A
TaK)Xe MPaBUJIaM 06pallleHHs C BEIleCTBAMHU B COOTBETCTBUHU C MHCTPYKLUSIMHU 110 BBINTOJTHEHUIO
J1a60paTOPHBIX XMMHUYECKHX OIBITOB [0/ KOHTPOJIEM IleJlarora.

HWcnosib30BaTh NpHY BHINIOJIHEHUH yUe6HBIX 33/JaHUH U B ITpoLlecce NCCIeL0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-HOIYJIIPHYIO JINTePaTypy XMMUYECKOT0 COoJlepKaHus, CIpa-BoY-Hble
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bapus,

passioxkeHue rufpokcuaa Meau(ll), B3aumoaeiicteue
)KeJle3a C cepoH, B3aMMO/IeHCTBHE JKeJjle3a C paCTBOPOM
cosu meau(11)).

OmnbIT, WJIIOCTPUPYIOLIMH 3aKOH COXPaHEHHsI MacChl.

Na6opaTtopHble 1 NpaKkTUYecKne paboTbl

Jla6opaTopHbIe ONBITHI:

[IprMepbl GU3HNYECKUX ABIEHUH (TJ1aB/IeHNE BOCKa,
TasiHUe JIbJA).

[IprMepbl XUMUYeCKUX sIBJI€HUH (IpOoKalvBaHHe MeIHOM
IPOBOJIOKH, B3aUMOZEHCTBHE MeJla C KUCIOTOH).
Mogieny aTOMOB U MOJIEKY.L.

IIpakTrueckas pabora Ne3. [IpusHaku nmpoTexaHust
XUMHUYECKUX PEaKIHH.

BbiluucneHus

— OTHOCHUTEJIbHOH MOJIEKYJ/IIPHON MacChl BELECTB;

— MacCOBOM JJ0JTM XUMHUYECKOT0 3JIeMeHTa o popmy.ie
coeJUHEHUSA

MaTepuaJbl, pecypcbl IHTep-HeTa 1o/ pyKoBOJCTBOM I1€Jjarora.

BbicTpanBaTh pa3BEPHYThIe NHUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MTHPOPMALHIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHSATUHHbBINA
anmapart Kypca XuMUHU

Tema 3. KosimuecTBeHHBIE
OTHoOWeHUs B xumMuH (34)

KosmuectBo BewectBa. MoJsib. MosisipHast Macca. 3akoH
ABoragpo. MoussApHbIE  06BEM ra3oB. PacueThl 1O
xuMuueckod  ¢opmysie.  PacueThl  MaccoBol  goJsu
XMMHAYEeCKOro 3JIeMeHTa B COeJAWHEHMH, KOJIM4ecTBa
BellleCTBa, MOJIAPHOM Macchl. PacyéTbl MO XUMHYECKUM
YPaBHEHUAM.

JeMoHcTpayus:

- 06pa3siibl Bell|eCTB KOJIMYeCTBOM OJJMH MOJIb

Brruucienus:

-pacueT o popmyJie ¥ 0 XUMUYECKOMY YPaBHEHUIO

PackpbIBaTb CMBIC/ U3y4aeMbIX HOHATHHN U IPUMEHSTh 3TH [TOHATHS, a TAKXKe U3yYeHHble
3aKOHbI ¥ TEOPHH /IJI pellleHHs] PacYETHBIX 33/1a4 C IOMOLIbIO NeJjarora.

BBIUKCIATE MOJIAPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa, Maccy BellecTBa C
onopoi Ha o6pa3zel, Ha GOPMYJIb;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHUYECKUX PeaKIUi c onopoii Ha o6pasel;, aropuTM
y4eOHBIX IeHCTBUN: KOJIMYeCTBa, 06'bEMA, MaCcChl BELLECTBA 10 U3BECTHOMY KOJIMYECTRBY,
06'bEMy, Macce peareHTOB UJIM IPOJYKTOB PeaKIHH.

BbicTpauBaTh pa3BEépHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHGOPMALHIO U3
y4eOHHKa 1 CIPAaBOYHBIX MAaTEPHUAJIOB, PAMOTHO HCII0JIb30BaTh U3Y4YE€HHbIH MOHATHHHBINA
anmnapar Kypca XMMHH C TIOMOLIbIO TIeJlarora.

Paspen 3. [lepuoaudeckuii 3akoH 4 [lepuoaudeckas cucreMa XuMu4yeckux 3jieMeHToB /JI. U. MeHAeieeBa.
CtpoeHue aToMOB. XUMHYeCcKasi CBA3b. OKHC/INTETbHO-BOCCTAHOBHUTE/IbHbIE peakuuM (15 )

Tema 4. CtpoeHue atoma.
MepuogunuecKknii 3aKoH 1
Mepuoauueckana cuctema
XUMUYECKUX INEMEHTOB

A. U. MeHgeneesa. (7 4)

[lepBble MONBITKKM  KJACCUOUKAIUU  XUMHYECKHUX
3JieMeHTOB. [loHATHE O Tpynmax CXOJHBIX 3JIEMEHTOB
(eJsiouHBIE U LIEJ0YHO3€eMeJsbHble MeTaJlJbl, TaJoreHsbl,
MHEpPTHble Ta3bl). *JJIeMeHThl, KOTOpble 06pasyoT
aMoTepHbIe OKCUABI U TUAPOKCU/IBL.*

PaCKprBHTb CMBbICJI NIEpUOAUYIECKOIr0o 3aKOHA 110 pyKOBOACTBOM Iiefarora.

[loHuMaTh CylleCcTBOBaHUe nepuo,qw{ecxoﬁ 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(I/IBMEHeHI/Ie pagnuycoB aTOMOB U SJ'IeKTpOOTpI/lLlaTeIIIJHOCTI/I) H UX COS,ELI/IHeHI/II‘/JI oT
IIOJIOXKEHUA B HepHOAH‘{eCKOﬁ CHUCTeMe U CTPOEHHA aTOMa C UCII0JIb30OBaHUEM CXeM U Ta6J11/IL[.

YcranaBiMBaTh CBSI3b MeXy I0JIOKeHUEM 3JIeMEeHTa B HepHOAH‘JECKOﬁ CHUCTEeMe U CTPOEHHUEM
ero atToma (COCTaB U 3apdan a4pa, 06Lu,ee YHUCJIO 3JIEKTPOHOB U pacmnpejesieHrne ux 1o
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[lepuoauyeckuii 3akoH. [lepuojuueckas
. U. MeHnpeneeBa.

*IJIMHHONIepUOoAHAs*PopMbl

cucrema
XUMHYECKUX 3JIeMeHTOB
KopoTkonepuosnas u
[lepyonyecKkoi CUCTEMbl XUMHYECKUX 3jeMeHTOB [l
U. MeHnpeneesa. [lepuobl U rpymnnbl. PU3UYECKUNA CMBICT

NOPSAKOBOrO HOMepa, HOMEepoB Iepyuofa U TPy

3JleMeHTa.
CtpoeHue aTOMOB. CocrasB aTOMHBIX
anep.*U3otonbl*InekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX

000JI04€EK aTOMOB IMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB

I W

3JIEMEHTa Ino ero

[lepuoanyeckoi CHCTEMbI MeHgeieeBa.

XapaKTepUCTHKA XHUMUYECKOTO
nosioxkeHuto B [lepuoaudeckoii cucreme /[l. U. MeHeneeBa.
paauyca
MeTa/lJInYeCKUX u

*3aKOHOMEPHOCTH  H3MEHEHHUS aToOMOB

XUMHYECKUX 3JIEMEHTOB,
HeMETA/UIMYECKUX CBOWCTB IO TpynmaM W HepUojJaM.
3Havyenue Ilepuoguyeckoro 3akoHa u Ilepuogudeckoit
CHUCTEeMbl XUMUYECKHUX 3JIEMEHTOB /JIs1 Pa3BUTHUS HAyKU U
npakTuki. . U. MeHjesieeB — y4éHBIN U rpakiaHUH.*
OemoHcTpauuu
KopoTkomnepuozaHas u JIMHHONEpHOAHAsA)OPMEI
[leprognyecKkoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB
. U. MeHpeneeBa.
0O3HaKoMJIeHHE C 06pa3l[aMi META/IJIOB U HEMETAJJIOB.
Na6opaTtopHbie U NpaKkTMYecKue paboTbl
JlabopaTOpHBIN OMBIT:

BsaumogeiicTBUe THUAPOKCHA LMHKA C pacTBOpaMu
KHCJIOT U Ie049ei

3JIEKTPOHHBIM CJIOSIM) IO 06pasny.

[IporHosupoBaTh XapaKkTep U3MeHeHHS CBOMCTB 3JIEMEHTOB U UX COeJUHEeHHUH 110 Tpynnam 1
nepuojam [lepuosnyeckoi cuCcTeMBbI C TOMOLLBIO NTelarora.

XapaKTepH30BaTb XUMHUYeCKHe 3JIeMeHThI TepBbIX TPEX IePUOA0B, Ka/lus, KaJbLUs M0 UX
nosoxeHuto B [lepuogudeckoii cucreme /l. U. MeneneeBa.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B JJaG0PATOPUU IPH UCIOJIb30BAHUU XUMUY€ECKON
nocy/ bl 1 060pyA0BaHuUs 0] KOHTPOJIEM lefiarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBEThI C 0NIOPO Ha HHpOpMalHIo U3
y4eOHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHITUHHBINA
annapar Kypca XMMUH 10oc/le CTPYKTYPHUPOBAaHUSA MaTepHaJla C UCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NP BbINOJHEHUH YYeOHbBIX 33/JaHUH TEKCThI y4eOHHKaA Iocie
CTPYKTYPHUPOBAHUs MaTepHaJia, ClipaBoYHbIe MaTepHaJbl ([lepuoguyeckyro cucTeMy
XUMH4YecKux 3jieMeHTOB /JI. Y. MeH/jes1eeBa, Tab1M1ly pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
coJied B BOJie, 3/IEKTPOXMMHUYECKUH psiJi HAaPsDKEeHUH MeTaJslIoB).

HWcnosib30BaTh NpHY BBINIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoliecce HCCIeL0BaTeIbCKON
JlesiTeJIbHOCTH HayYHO-NONYJIIPHYIO JIUTEPATYPY XMMHU€ECKOT0 COZlepP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHeTa MOJ PyKOBOJCTBOM Iejiarora

Tema 5. CTpoeHue BelecTB.
XuMuYecKas CBs3b.
OKHCIUTETBHO-
BOCCTAHOBUTEIbHbIE PeaKIUH

(89

XuMuueckass  CBS3b. KoBanentnas  (momspHas U
HEMOJIIPHAs) CBSI3b.  *OJIEKTPOOTPHUIATEIILHOCTh  aTOMOB
XUMHUYECKUX 3JIEMEHTOB.* HNonnas CBS3b. *THUrsl
KPUCTAJUTMUECKHX PEILIETOK. ™

CTeneHb OKHUCJIEHUSI. OKHUCIUTENbHO-

BOCCTAaHOBUTEJ/IbHbIE peaKIUU. l'[poueccm OKHCJ/IEHHUA U
BOCCTaHOBJIeHUS. OKHCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHUCITUTENbHO-BOCCTAHOBUTENIBHBIE PEAKILIUH: TOPEHHE,

PackpbIBaTh cMBICIT H3y4aeMbIX TOHATUH 0] PYKOBOACTBOM II€Aarora.

OmnpenenaTh BUI XMMHUYECKON CBSI3M B COEAMHEHUH € HCIIOJIb30BAaHHEM CXEM.

OmpenensiTs CTENeHb OKHUCICHUS] XHMHIECKOTO JIEMEHTa Mo (JOPMYJIe €ro COSTUHEHNS C
HCIIOJIb30BAHUEM AJITOPUTMA.

OmpenensTs EMEHT (BEIIeCTBO) — OKHCIHTENb U HJIEMEHT (BEIECTBO) — BOCCTAHOBHUTEIIb.

OOBACHATH CYIIHOCTH NTPOIIECCOB OKUCIEHUS U BOCCTAaHOBIICHUS.

CocCTaBIIATh NMEKTPOHHBIH OanaHc ¢ y4ETOM YKCIIa OTAAHHBIX M HPUHSATHIX AJIEKTPOHOB.

CocTaBiATh ypaBHEHUE OKHCIUTEIFHO-BOCCTAHOBUTEIBHOM PEaKIUK MO allrOpUTMy pasbopa
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM PEaKIIUH.

Vcnonp30BaTh NpH BHINOIHEHUH y4eOHBIX 331aHHi TEKCThI yueOHHKA MTOCIIE CTPYKTYPUPOBAHHS

MaTtepuaa, CpaBOYHbIe MaTepuasl (IEPUOIUUECKYIO CUCTEMY XMMUYECKUX 31eMeHToB /J1. 1.
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PpeaKnun pasjaoKeHus, COCANHEHUA

Menneneea, TabIHIly PaCTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U CONEH B BOJIE, HIICKTPOXHUMUYECKUH PsIll
HarnpsDKeHUH METaIoB)

PaspgeJ 2. BaxHejilue npejcTaBUTe/ I HEOPraHMYeCKUX BelecTs (35 4)

Tema 6. Kucnopog. Bogopoa.
(14y)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —

3JleMeHT U Impoctoe BelecTtBo. O30H. HaxoxzaeHue

KUCI0OpoJa B 1npupofe, ¢U3MYeCKHUe U XHMHUYECKHe
cBoricTBa. Peakiyuu
BewiecTB. *TemsioBoil 3ddeKT XMMHUYECKOH peaKLHH.*
JK30- M 3HJOTepMHUYECKHEe PeaKIUH, *TepMOXUMHUYECKHE
ypaBHeHHs.* [loHssTHe 06 okcupaax. CnocoGbl MOJydeHHUs
KHCI0pOoJa B JIaboOpaTOpUM W IPOMBIILJIEHHOCTH.
IpUMEeHeHHe KHCJI0poJa. KpPyroBOpOT KHCJIOpoJa B
npupoje. TonnBo: yrosb U MeTaH. 3arpsi3HeHHe BO3/AyXa,
yCUJIEHWE TTapHUKOBOI0 3¢ deKTa, pa3pylieHre 030HOBOTO
cJ1051.

Bomopon — pocToe
Haxoxgenue BojopoJa B MNpUpOJe,
XUMHYeCcKHe CBOWcTBa (Ha mpuUMepe B3auUMOJEHCTBUS C

ropeHusd MNpOCTbIX U CJOXHBIX

3JIEMEHT u BeleCTBO.

dusnyeckue u

HEMeTa/UlaMU U OKCHUJAMH METa/lJIOB), NpUMEHEeHHE,
*cmoco6nl nosyyeHus.* TlonsaTue o kucaorax Kucjaotsl u
COJIH.

JAemoHcTpauumn

BsaumopeiictBue docdopa, ceprl U Kesesa C KUCI0POAOM
(BO3MOXKHO UCNOJIb30BaHUE BU/IE0OTBITOB).
OnpejesieHUe coJlepKaHUSI KUCJI0pPO/a B BO3JyXe.
OHblTbl, JAEMOHCTPpHUpPYHOILIHeE YCIOBUA BOSBHUKHOBEHHUA U
[peKpalieHNUs TOpeHus.

Na6opatopHble ¥ npaKTMyeckne paboTbl

JlabopaTOPHBIN OINBIT:

O3HakoMJIeHHe C 06pa3laMi OKCHU/IOB.

[IpakTHyeckas paboTa:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONUCTB.
IIpakTraeckas pabora Ne5. [Tomydenne Bogopoa 1 n3ydeHne

€ro CBOMCTB.

Borunciaenns

PackpbIBaTb CMBIC/ M3y4aeMbIX HOHATHHI U IPUMEHATb 3TH NOHATUSA NIPYU ONMCAaHUU CBOMCTB
BellleCTB U UX NpeBpallleHUH € UCI0JIb30BaHHEM ONOPHBIX CJIOB U KJIMILIE.

XapaKTepHu30BaTh (ONUCHIBATD)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO 3aNUch
COCTaB BO3/yxa, pU3NYECKUE U XU-MUUECKHEe CBOWCTBA KUCI0PO/a, CIOCOOBI €ro MOTyIeHHUs,
IpUMeHeHMe 1 3HaueHNe B IPUPO/ie U >KU3HU YesIoBeKa.

CpaBHMBATb peaklMy TOpeHusI U Me/IJIEHHOI'0 OKHCJIeHUS C IPe/iBAapUTENbHBIM 06CYyKAEHUEM
napaMeTpOB CPaBHEHHS.

Co6upaTb NpUGOPHI /1A TOJIYyYeHUsI KUCI0poZa (BbITECHEHUEM BOJbI M BO3/yXa).

PacrnosHaBaTb ONBITHBIM IyTEM KUCJI0POJ, O/ KOHTPOJIEM llefarora.

Hcnonb30BaTh XMMUYECKYI0 CUMBOJIMKY /ISl COCTaBJIeHUs GOPMYJI BEleCTB, MOJIEKYISAPHBIX
ypaBHeHUH XMMHUYeCKHUX peaKLui C yyacTHeM KHCJI0POJa.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C 3arpsiI3HEHHEM BO3/yXa.

CrnefoBaTh npaBu/IaM 6e30MacHOM paboThI B JIJaGOPATOPHU NPU UCII0JIb30BAaHUU XUMUYECKOH
HOCYy/ibl M 060PYy10BaHHUS 10/, KOHTPOJIEM ITeZlarora, a Takxe npaBu/aM 06palleHus ¢
rOpIOYHMMH BellleCTBAMHU B OBITY.

[InaHMpoBaThk M OCYLIeCTB/IATE Ha NPaKTHKe XUMHUYeCKHe SKCIIepUMEeHThI, IPOBOAUTH
HabJII0/ieHus, ieJlaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIepU-MeHTa N0/, pyKOBO/CTBOM Ilejiarora.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpymIe.
HWcnosnb30BaTh NpHY BbINOJHEHUH yue6OHBIX 33/JaHUH U B ITpollecce UCCeA0BaTeTbCKON
JlesITeJIbHOCTH HAy4YHO-MONYJ/ISIPHYIO JINTePaTypy XMMHU€eCKOT0 COZep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTEepHeTa 10Jf pyKOBOACTBOM Ieiarora.

BbicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C 0IIOPOX Ha HHGOPMALHIO U3
y4eOHHKaA U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOY Ha IJIaH, FPAMOTHO UCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapaT Kypca
XUMHH
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— MOJIeKyJIﬂpHOI;‘I MacCCbl KMCJIOPOJAa U 030HA Ha
OCHOBAHUU aTOMHOM MacChl XMMUYECKOT'0 3JIeMeHTa

Tema 7. Boga. PacTBopsl.
IloHATHE 06 OCHOBAHMAX

(54)

Boga. Ee cocraB. CTtpoeHue. MoJsiekynbl*®u3nyeckue
cBoWicTBa BoJbl. Boja kak pacTBopuTesb.*PacTBOpHI.
*[loHsATHE O PAacCTBOPUMOCTH BellecTB B BoJe. [loHsTHE O
HaCbIIeHHbIX M HeHaChIIeHHbIX pacTBopax.*MaccoBas
ol BelllecTBa B pacTBope. PacyeT MaccoBodt [Josu
BelllecTBa B pacTBope (MpoLeHTHAas KOHLIEHTpalus).

*XuMHYecKre CBOMCTBA BO/Ibl (pa3/IoXKeHUE, peaKIuu C
HaTpHeM, OKCUIOM KaJibLius, okcuioM cepbllVIloHsiTHE 06
OCHOBaHUAX. PoJsib pacTBOpoOB B NpUpOJEe U B KU3HU
yesoBeka. KpyroBopoT Bojbl B mpupoje.* 3arps3HeHue

NpUpOAHbIX BOJ. OXpaHa M 0YUCTKA IPUPOAHBIX BOJ,.

OemoHcTpauuu

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMOJEUCTBHE BOJIbI C
MeTtassiamu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BH/leOMaTepHaIOB).

PacTBopeHUe BellecTB € pa3JIMYHON PaCTBOPUMOCTHIO.
HccneqoBaHue pacTBOPOB KUCJIOT U LeJI0YEN C TOMOILbIO
WHJIUKATOPOB.

Na6opatopHblie U npakTU4eckne pabortbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToB/eHHe PacTBOPOB C ONlpeieIEHHOU
MaccoOBOH Jl0J1ell paCTBOPEHHOTO BelllecTBa.

PackpbIBaTh CMbIC/ U3y4aeMbIX TOHATHH ¥ IPUMEHSATb 3TH HOHSATHUS NPU ONTMCAHUU CBOHCTB
BeIlleCTB U UX NpeBpalleHUH C IOMOIIbIO IIefjarora.

XapakTepu30BaTh GU3NUECKUE U XUMUIECKHE CBOWCTBA BO/Ibl, €€ POJIb KaK PACTBOPUTEJISA B
NPUPOJHBIX IPOLECCAX C ONOPOY Ha IJIAH U CXEMY.

CoCTaB/ISATh YpaBHEHHUS] XUMHUYECKUX PEAKIUN C yYaCTUEM BOJbI C ONIOPOU Ha CXEMY.

OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX TP06JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM IPUPOAHBIX BOJ,
CIOCOOBI OUUCTKHU BOJbI OT IPUMeCeH, Mephbl [0 0XpPaHe BOJL OT 3arpsi3HEHUS I0CIe
[IpeABapUTEJbHOTO CTPYKTYPUPOBAHUA MaTepHraJa.

HJIaHPlpOBaTb " OCYIIECTBJIATb Ha IPAaKTHKE XUMHWYECKHUe 3KCIIEPUMEHThI, IPOBOAUTDH
HabJII0IeHus, JieJ1aTh Bbl-

BO/JbI I10 pe3yJIbTATaAM 3KCIIEPHUMEHTA 110 KOHTPOJIEM IIeJarora, ¢ UCloJib30BaHUEM KJIUIIE.

CienoBaTh NpaBU/IaM 6e30MacHON paboThl B JJaGOPATOPUU NPH MUCNIOJIb30BAHUM XUMUYECKON
MOCy/bl U 060PY/I0BaHUS 10/, KOHTPOJIEM MEeAArora.

[IpOBOAUTH BBIYUCJIEHUS C IPUMEHEHUEM IOHATHS «MacCcoBasi 10Jisl BELeCTBa B paCTBOpPE» C
onopoi Ha GpopMyJIbL.

HcnoJsib30BaTh NpH BHINOJHEHUH YUe6GHBIX 3aZlaHUH U B TPOLLecce UCCIe0BaTeNbC KO
JleITeJIbHOCTH HayYHO-NONMYJISIPHYIO JIUTEPATypPy XMMHUYECKOT0 COJlepXKaHUsl, CIIPaBOYHbIe
MaTepHaJibl, pecypchl MHTepHeTa oJ, pyKoBOCTBOM NeAarora.

BbicTpauBaTh pa3BEépPHYThIe MIUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHGOPMALIHIO U3
y4eGHHKa U CIIPaBOYHbIX MAaTEPHaJI0B, FPAMOTHO UCII0JIb30BaTh U3y4eHHbIH MOHATHIHBIHI
anmnapart Kypca XMMHUH [0cJie IPeBapUTENbHOI0 CTPYKTYPUPOBAHHUS MaTepHaa.

Tema 8. Jj1IeKTpoIuTHYECKas
Auccouuanus. XuMru4ecKue
peaknuu B pacTBopax

(54)

Teopust 3JIEKTPOJIUTHUECKOM JTIUCCOITUAIINH.
ONeKTponuTHYecKass ~ AWUCCONHANMA.  OJEKTPOIUTHl |
HEICKTPOIUTEL. Katnonsl, AQHHOHBIL. *MexaHu3M

aucconuany BEHIECTB € Pas3siIMYHbIMU BUAAMHU XHAMHYECKON
cBsa3u. [lonsaTne ocreneHu I[I/ICCOIII/IaIII/II/I.*CI/IJ'II:Hl)Ie u ciadbie
SJICKTPOJIUTHIL.

Peakmun moHHOTO obOMmeHa. YcmoBus MIPOTCKaHUA peaKHI/Iﬁ
HOHHOTO 00MeHa 1o xoHma. IlomHbIe B COKpaIIIéHHBIe HOHHBIC

ypaBHEeHUS peakuui. XHMMHYECKHE CBOMICTBa  KHCIOT,

OCHOBaHWI W COJed B CBeT€ MpEACTaBICHHH 00

PackpbIBaTh CMbIC/ U3y4YaeMbIX NOHATHH, @ TAK)KE CMBIC/I TEOPUH 3JIEKTPOJUTHYECKOH
JIUCCOLIMALIMU C OIIOPOH Ha CXEMBI.

OGbsICHATb NPUYUHBI 3JIEKTPOIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO NT€Jjarora.
CocTaBJITh YpaBHEHUS AUCCOLMALIMY KUCJIOT, I{eJI0YeH U coJIeH, TOJIHbIE U COKpALEHHbIE
HMOHHbIE yPaBHEHUS XMMUYECKUX peaKI[Mi HOHHOI0 0GMeHa.

[I1aHMpOBATE U OCYIIECTB/IATE HA NPAaKTHKe XUMUYECKHe IKCIIepUMEHThI, TIPOBOAUTH
Hab6JII0IeHus, [ieJIaTh BBIBO/IbI 10 pe3yJIbTaTaM 3KCIepUMeHTa MOoC/Ie MpeBapUTeTbHON
paGoThL

CienoBaTh NpaBUaM 6e30MacHON paboThI B JIJAOOPATOPUU NPH HUCTIOJIb30BAHUHN XUMUYECKON
NoCy/ibl ¥ 060pyZ0BaHUs 0] KOHTPOJIEM Ilefiarora.
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INEKTPOIUTUIECKOH Juccoranuy. KadecTBeHHBIE peakinu
Ha KaTHOHBI M aHWOHBI: HOHBI XJIOpWA-, OpOMHI-, HOIVI-,
cynedar-, docdar-
THPOKCHI-UOHBI; KaTMOHBI aMMOHMS, MarHUs, KaibIus,

KapOOHAT-,  CHJIHMKAT-, AHHOHBI,

amoMuHus, xenesa (2+) wm  (3+), memm (2+), UUHKa,
HPHUCYTCTBYIOLIKE B BOJHBIX PAaCTBOPaX.

JleMoHCTpanumu

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIDKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WITIOCTPUPYIOLME NPU3HAKH IPOTEKAHUS
peakL Ui HOHHOTO 06MeHa.

JlaGopaTopHble U NPaKTUYeCKHe

pa6oThbl

JlabopaTOpPHBIH OMBIT:

Peakjuy HOHHOT'0 06MeHa B pacTBOpax 3JIeEKTPOJIUTOB:
cysabdara meau(Il) u ménoun, kap6oHaTa HATPUS U
COJITHOHM KUCJIOTBI, peaKius HeUTpalu3aluu Mexay
I'MIPOKCHU/IOM KaJIUsl U COJITHOH KHUC/IOTOM.
Borunciiennsa

— 110 YpaBHEHHUSIM XUMUYECKUX peaKLUi

[IpOM3BOAUTH BBIYUCAEHUS 10 XMMUYECKUM YPaBHEHHSIM.

BbicTpauBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha MHOOPMALUIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEpPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHITUHHbBIN
anmapaT Kypca XHMUU [10CJIe NPe/iBapUTENbHOTO CTPYKTYPUPOBAHUS MaTepyaJa.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoOLiecce HCClej0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-IOMYJIAPHYO JIMTePATYPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalUH C eJaroroM

Tema 9. OCHOBHbIE KJIaCChl
HeopraHn4yecKux
coelUHEHU

(114)

Knaccudukanus HeopraHU4ecKUxX CoeJMHEHUH.

Oxkcufibl: cocTas, kaaccudukanus (*OCHOBHbIE,
KHUCJIOTHBIE, aMOTEPHBIE, HECOJIe06pasyoLe Ha
npuMepe oKkcuja yriaepoaa ll v okenga asora I1*),
HOMeHKJaTypa *[losiyyeHne™ U xuMHUYecKue CBOHCTBA
OKCH/I0B (B3aMMO/IeHCTBHE C BOJOH, KUCIOTAMH,
11eJ104aMH).

OcHOBaHHUSA: COCTaB, KJIaccupuKanus (1e0494 U
HepacTBOpPHMbIe OCHOBAHHs), HOMEHKJ/IATypa, u3ndecKre
Y XUMUYeCKHe CBOMCTBA (B3aUMO/IENCTBHE C OKCUAAMU
HeMeTaJlJIOB, KUCJIOTaMH, COJISIMU), *CITOCOOBI NToJIy4yeH s ™
KucnoTsl: cocTas, kJaccupukanusi, HOMEHKJIATypa,
dusnveckre U XUMHUYECKHE CBOMCTBA (B3aUMO/IeICTBHE C
MeTaJlyIaMH, OCHOBHBIMH OKCH/IJAMH, OCHOBAaHUSAMH,
COJISIMH Ha IPUMePE COJITHON U CEPHOU KHUCJIOT),
*croco6bl MoJIydeHus.* PsiJl akTHBHOCTH MeTaJlJIOB.

Couu (cpefiHME): HOMEHKJIATYPa, CIOCO6BI MOJTyYeH s,
B3aMMO/IeHCTBHE COJIEH C MeTa/lJIaMH, KUCJIOTaMH,
I[eJI09aMH U COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJIAaCCAMU HEOPraHUYeCKUX
coeguHeHul. [eHeTHYeckue psabl. [loHsATHE 06
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Ormpenenenre OCHOBHBIX KJIACCOB HEOPTAaHMUIECKUX COSANHEHHH 1Mo MmabIoHy.

CocraBiieHHE CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUI Ha OCHOBE
OIpeJeNeHusl.

Cocrasienre GopMya OCHOBHBIX KJIACCOB HEOPIraHMYECKUX COSANHEHUH M Ha3bIBaHUE UX I10
MEX/[yHapOJHOM U TPUBHAIBEHOH HOMEHKIIAType C UCIIOIb30BaHUEM ONPEACIICHUS U TaOInIIbI
PacTBOPUMOCTH.

KnaccnduimpoBanne n3yqaeMbIX BEIIECTB MO COCTABY U CB0LCHEAM C ONIOPOH Ha OTIPEAeNIeHNs,

CXEeMBI ¥ TaOJIHMIly pAaCTBOPHMOCTH.

CocraBieHne TaOIUIbI TEHETHIECKUX PSOB U CXeMbl «[ eHeTHueckast B3anMOCBSA3b OCHOBHBIX
KJIIACCOB HEOPTaHWIECKUX COSIUHEHHMIN O] pyKOBOACTBOM IEIarora.

[Iporuo3upoBaH#e CBOWCTB BELIECTB HA OCHOBE OOIINX XUMHUUYECKUX CBOMCTB M3YUEHHBIX KJIaCCOB,
TPYII BEUIECTB, K KOTOPHIM OHU OTHOCATCS C UCIOJIb30BaHUEM cXeMbl «I eHeTnueckasi B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COETMHEHUI» 0] pyKOBOJACTBOM IeJlarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUH peakyii, WIUTIOCTPUPYIOLINX XMMUYECKHE CBOUCTBA
H3y9IEeHHBIX KJIACCOB U CHOCOObI NONYYeHUs BEIIECTB H3yUEHHBIX KJIACCOB, TPYIIIL, a TaKKe
TIOJTBEPKIAIOIINX TeHETHUECKYTIO B3aMOCBSI3b MEX/[y HUMH, C OIIOpOH Ha BepOATBbHYIO CXEMY B
Ka4eCTBE 3pUTEILHON OTIOPHI.

CocraBieHre MOJIEKYSIPHBIX YPaBHEHUH PEaknuii 0 CXeMaM ¢ IIPeBAPUTEIEHBIM 00CYKICHUEM
BBIOOpA pPearkupyroNix BEIeCTB.

Brraucnenue no ypaBHEHUAM XUMUYECKUX PEAKIMH KOJIMYecTBa, 00bEMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM MPOLYKTOB PEAKIHH 110 AITOPUTMY.

[InaHupoBaHUE U OCYIIECTBICHHE HA MPAKTHKE XUMHIECKOTO IKCIIEpUMEHTA U HaOMIOACHHS 110




*aM}OoTepHbIX THAPOKCHAAX (Ha MpUMepe IUHKA U
QJIIDMUHUSA): XMMUYECKHUE CBOMCTBA B3aUMOAENCTBHE C
KHMCJIO0TaMH U 1[eJI04aMH, Pa3JIoKeHHe P HarpeBaHUuU.*

[emoHcTpauum

O6pasibl HeOpraHMYeCKUX BeIleCTB Pa3IMYHbIX KJIaCCOB.
B3auMmozelicTBre pacTBOpa CEpHON KUC/IOThI C OKCUZ,0M
menu(11).

Peakuus HeHTpanusanuu.

BriTecHeHHe 0JHOr0O MeTaJljla APYTUM U3 pacTBOpa COJIU.

NabopaTopHble 1 NpaKkTUYecKkne paboTbl
JlaGopaToOpHbIE OMbBITHI:

B3anMozielicTBHe KHCJIOT C MeTa/IaMHU.

[losryueHHEe HEpPaCTBOPUMBIX OCHOBAaHUH.
B3auMozelicTBHe HepaCTBOPUMBIX OCHOBaHUMU €
KUCJ0TaMHU.

Paznoxenue rugpokcuaa Menu(1l) npu HarpeBaHUH.
[IpakTHyeckas pabora:

Ne 7. PelieHue akcliepuMeHTaJIbHbIX 3a/a4 110 TeMe
«OCHOBHbIE KJIaCCbl HEOPTaHUYECKUX COeJUHEHUI».

BbluncneHusn
— I10 YPaBHEHUAM XUMHYECKUX peaKum?I

PYKOBOJCTBOM yUHUTEJNS.
®DopMyIHpoBaHHE BBIBOJOB IO pe3yIbTaTaM AKCIIEPUMEHTA € HCIIOJIb30BAHUEM OIOPHBIX CIIOB.
®opmynrpoBaHUE C HOMOIIBIO MEJ[arora 1 BEIOJIHSHUE PaBHII Oe30macHoi paboTH! B labopaTopun
TIPY UCTIONIb30BaHNH XUMHUYECKOH OCY Bl B 000PYyIOBAHHS.

Hcnionb30BaHue NpY BBINOIHEHUH YUeOHBIX 3a1aHUIM U B MPOLECCE UCCIIEN0BATENbCKOM NI TeTbHOCTH
HAaYYHO-IIOMYJIIPHOM JIMTEPATYPbl XUMUUECKOTO COAEPIKAHMUs, CTIPABOYHBIE MaTEePHUATIbI, PECYPCHI
HHrepHerta, ocymiecTBIeHHE BIOOpa MO PyKOBOJICTBOM HACTaBHHUKA.

BricTpanBaHue pa3BEPHYTHIX MMCHbMEHHBIX M YCTHBIX OTBETOB C OIOPOil Ha HHGOPMAIHIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTePUaIOB, IPAMOTHOE HCIIOJIb30BAaHNE N3YIEHHOTO IIOHATHIHOTO
anmapara Kypca XMMHUH C UCIIOIb30BaHIEM IUIaHA, OTIOPHBIX CJIOB, alTOpUTMAa.

Pasaen 3. Bew,ecTso U XMMUYECKUE

peakuum, 4y

Tema 10. Xumunueckme peakumu.
OCHOBHble 3aKOHOMEPHOCTH
XMMUYECKUX peaKuuii (4u)

*TloHATHE O CKOPOCTH XMMHUYECKOW peakiuu. DakTopsl,
BIIMSIIOIINE HAa CKOPOCTh XUMHUYECKOW peakuuu. [lonstue o
TOMOTCHHBIX M TETEPOTeHHBIX peakiuax. [loHatHe o006
OOpaTUMBIX W HEOOPATHUMBIX XHUMHYECKUX PEaKIHsX.
[lonsTve o  xumuueckoM  paBHOBecuH. CMelieHue
XUMHUYECKOTO paBHOBecusl. DakTopbl, BIMSIOIIME Ha
CKOPOCTh XUMUYECKOH PEeaKkIMU U MOJOKEHHE XUMHUUECKOTO
paBHOBecus. Kimaccupukanmss XUMHYECKHX PEaKIUid 110
pa3HbIM OCHOBaHHSIM. ™

PackpbIBaTh CMBICIT M3Y4aeMBbIX TIOHATHH ¥ IPUMEHATH 3TH MOHSITHUS PHU OMMCAHUY CBOICTB BEIIECTB U
HX IpeBpaIleHUH.
KiraccnduimpoBats XMMHYECKHE PEAKLIUH 10 Pa3IHIHBIM IIPU3HAKAM.

Y cTaHaBNIMBATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEaKIMU OT Pa3INIHbIX (PaKTOPOB IO
PYKOBOJICTBOM YYHUTEJIS.

[TpOrHO3MPOBATH BO3MOXKHOCTH MPOTEKAHHSI XMMUYECKUX MPEBPAICHHI B Pa3IMYHbIX YCIOBHAX MOCIE
MIpeaBaPUTEIHLHON pabOTHIL.

Dripenenstb OKHCIUTENh U BOcCTaHOBUTENH B OBP.

CocTaBnsTh 371€KTPOHHBIN OaaHC peakiyu.

npOI/ISBO)II/lTb BBIYUCJIIEHUS 110 XUMHWYECKUM YPABHECHHUAM I10 AJITOPUTMY.

BricTpanBaTh pa3BEPHYTHIC MUCEMEHHBIC M YCTHBIE OTBETHI C OIOPOi Ha HHPOPMALIUIO U3 y4eOHUKA U
CIIpaBOYHBIX MaTE€PHUAJIOB, 'PAMOTHO HUCIIOJIB30BaTh I/ISyLleHHblﬁ TTOHSATUMHBIN arrapar Kypca XuMnnu
HocJIe MPeBAPUTEILHOTO CTPYKTYPHPOBAHHUS MaTepHaa.

Hcronb30BaTh NP BHIIOJHEHUH YYeOHBIX 3a1aHUi U B IPOLIECCE UCCIEI0BATEILCKOMN IESTEIbBHOCTH
Hay4YHO-TIOMYJSIPHYIO JIUTEPATyPy XUMHYECKOTO COJICPIKAHHUS, CLIPABOYHBIE MaTEPHAIIBI, PECYPCHI
WHTepHeTa 1mociie KOHCYJIBTAIUH C TIEaroroM.

PacKpbIBaTh CMbICI U3Y4aeMbIX MOHATHUIH, & TAKXKe CMbICT TEOPUHU 3IEKTPOIUTHYECKOH qUCCOLUALUY C

OTIOPOH Ha CXEMBI.
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DOBSACHAT TPHYUHBI SIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO IIeJarora.

CocTaBIATh ypaBHEHUS AUCCONMALINH KHCIIOT, IEI0Yel U COJICH, ITOJTHBIE U COKPAIEHHBIC HOHHBIE
YpaBHEHHUS] XUMHYECKUX PEeaKIUii HOHHOTO OOMeHa.

[[TaHMPOBATH M OCYLIECTBIATEH Ha MPAKTHKE XUMHIECKHE SKCIIEPUMEHTEL, IPOBOANTH HAOTIOCHYS,
JieNaTh BBIBOABI 110 Pe3yJIbTaTaM SKCHEPUMEHTA II0CNIe NPEABAPUTEIbHOH paGOTEHI.

CrnenoBats nmpaBuiaM 6e30macHON pabOTHI B 1aOOPATOPUU MIPH UCTIOIB30BAHIH XUMHUYECKOH MOCYIBI U
000pyI0BaHHs 110J] KOHTPOJIEM IIe/Iarora.

[IpOH3BOAUTE BBIYUCIICHUS T1I0 XUMHYECKUM YPaBHCHUSIM.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHbIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(POPMALUIO U3 yU4eOHNKa 1
CIIPaBOYHBIX MAaTepPHAaIOB, TPAMOTHO MCIOJIB30BATh N3YUCHHBII MOHATHUHHBIN ammapar Kypca XUMAN
MIOCJIE TIPEeIBAPUTENHLHOTO CTPYKTYPHUPOBAHMS MaTepHala.

Hcnonb30BaTh NpH BHIOIHEHNH YIeOHBIX 3aJaHUH U B IIPOLIECCE NCCIEA0BATEIbCKON IEITEbHOCTH
Hay4YHO-TIONYJIIPHYIO JIUTEPATyPy XUMHYECKOTO COJCPIKAHMU, CIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
NHTepHeTa 1ociie KOHCYJIBTALUH C eAarorom

9 KUIIACC

(2 4 B HEmemM10, Bcero 68 u)

MpumepHble TEMbI,
pacKpbiBaloLMe AaHHbI pa3gen
nporpammol,

M KO/IN4eCcTBO 4acos, 0TBOAMMOE
Ha UX UsyyeHue

OCHOBHOE cofiep}KaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Paspeu 1. BemecTBo ¥ xXuMuyeckue peaknuu(10y)
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IloBTOpEHUeE M yriy6/1eHue
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

Iepronnuecknii 3axoH. [lepnoaudeckas cucreMa XMMHYECKAX
anementos JI. . MenneneeBa. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOICTB XUMHYECKIX
9JIEMEHTOB IEPBEIX TPEX MEPHUOIOB, KNS, KBNS U UX
COEIMHEHUH B COOTBETCTBUU C TOJIOKEHHEM 3JIEMEHTOB B
MEePHOJIUIECKON CHCTEME U CTPOSHHEM HX aTOMOB.
Krnaccuduxarys 1 HOMEHKIATypa HEOPraHUIECKHUX BEILIECTB
(MexIyHapoaHas U TpHUBHANbHAsH). XUMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3JIMIHBIM KJIaccaM
HEOpPTraHWYECKHUX COeqUHEeHUH. [ eneTnueckas cBsi3b
HEOPraHWIECKHX BEIECTB.

CrpoeHue BelecTBa: BUbI XUMIYECKON CBSI3U U THIIBI
KPHCTAJUIMIECKUX PEMIETOK. *3aBUCHMOCTh CBOWCTB BEIIECTB
OT UX CTPOCHHUS. >

XUMHYeCcKHe peakyi. KIacCH(PUKAINSI XUMHUIECKUX PeaKIui
0 Pa3JIMYHBIM OCHOBAHHMSIM.

Teopust 37EKTPOIUTHICCKOH TUCCOIUALUH

JleMoHCTpanum

1. Mope/1M KpUCTa/IJINYeCKUX PelléTOK HeOpraHu4ecKux
BeLIEeCTB.

2. Kopotkonepuoanas 1 JIHHHOIEPUOAHAS (HOPMBI
Tlepronnueckoii CHCTEMbI XUMUYECKHX AJIEMEHTOB

J. . MenneneeBa

IIpaktudeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay
IIpaktnaeckas pabora Ne 9 «KauecTBeHHBIE peaKIIMy Ha HOHBI
B pacTBope".

KontponbHas padota Ne6 «DeKTpOoTUTHIECKAS TUCCOUAIINS

XapakTepu30BaTh XMMHYeCKHe 3JIeMeHThI [IepBbIX TPEX IePHUO0B, Kalus U KaJbLUA 10 UX
nosioxkeHuto B [lepuoguyeckoii cucteme /l. U. MeH/iesieeBa ¢ 0OpOY Ha aJITOPUTM.

KnaccuduruyupoBaTh ¥ Ha3blBaTh HeOpraHWYeCcKHe BelljeCTBa U3y4eHHbIX K/JacCOB C ONIOpPOH Ha
cxeMy, TabJIMIy paCTBOPHUMOCTH.

OnuchbIBaTh 061 Me XUMUYeCKHe CBOWCTBA BEIECTB pa3/IMYHBIX KJIACCOB, IO TBEPK/AATh
CBOMCTBa NpUMepaMH MOJIEKYISIPHBIX YpaBHEHUHM XUMHUYECKHX PeaKLMi € OOpoH Ha CxeMy.

OnpenensaTe BUA XUMHUYECKOMN CBA3HU U THUI KPUCTANJINYECKOH peléTKH BelljeCTBa C OOPOM Ha
cxXeMy.

[IporuosupoBaTh CBOWCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHHUS N0CJ/e NpeJBApUTETbHOTO
pasbopa.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETBI C OMOPOM Ha
MHbOpMaIHIO U3 yiebHMKa U CTIPaBOYHbIX MaTEPHAJIOB, FPAMOTHO HCI0JIb30BAaTh U3Y4eHHbIN
NOHATUHHBIN aNNapaT Kypca XMMHUHU.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IIPOLiecce UCCIeJ0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NONYJIIPHYIO JIMTEPATypy XMMHUYECKOT0 COZep>KaHHs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa noJ pyKOBOACTBOM Nejarora.

PackpsIBaTh CMBICT TEOPHHU IMEKTPOIUTHIECKOI mucconnanuy. OOBSICHATS IPUINHBI

3JIEKTPONPOBOIHOCTH BOJHBIX PaCTBOPOB;

CocTaBiATh ypaBHEHUS JUCCOLUALMY KUCIIOT U ILEJIOUCH, TIOJIHBIC U COKPALICHHBIC XMMUYECKUE

YPaBHEHUSI XUMHIECKHUX PEAKIUil HOHHOTO OOMeHa.

Pa3aen 3. HemeTasibl

U UX cOeAUHeHus (24 4)

Tema 3. O6mas
XapaKTepHuCTHKa
XUMHYECKHUX 3/1eMeHTOB VIIA-
rpynmnsl. 'asioresst

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0c06eHHOCTH
CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJIs1 HUX
creneHu okuciaeHus. CTpoeHre U pusnyeckre CBONCTBA
HPOCTHIX BEIECTB — IraJIoreHoB. XUMHYECKHe CBOHCTBA Ha
npuMepe xjiopa (B3anMoeHCTBYE C MeTaJ/UIaMH,
HeMeTaJUIaMH - BOJJOPOZIOM U KHCJIOPOJIOM,
*mesoyamu’*).XsopoBogopo. CosisiHast KUCIOTa,
XUMHYeCcKHe CBOMCTBa, *osiyyeHue*, npruMeHeHHe.
KauecTBeHHbIe peaKl[My Ha TaJoreHUu/-noHbl. */leficTBre
XJIOpa U XJI0POBO/IOPO/a HAa OPTaHU3M 4yeJsioBeKa.*

O6BACHATD 061[e 3aKOHOMEPHOCTH B U3MeHEeHUH CBOWCTB HEMETAJIJIOB U UX COeIMHEHUH B
npejiesiaX MaJibIX IEPUO/IOB U TVIABHBIX MOArpynn [lepruoanieckol CHCTEMbI XUMHYECKUX
3JIEMEHTOB C YY4ETOM CTPOEHUS UX aTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpHU3UYECKHE U XUMHUYECKHEe CBOHUCTBA MPOCTHIX BEIECTB raJIoTeHoB (Ha
MpUMepe XJ10pa) U CJI0KHBIX BENIECTB (XJI0POBO/IOPO/Ia, XJIOPH/Ia HATPHS ), CIOCOOBI UX
MOJIy4eHUs], TPUMeHEeHHe ¥ 3HaYeHHe B IPUPO/JIe U XKU3HU YesIoBeKa Mocje
CTPYKTYpPUPOBAHHS MaTepHasa.

OnpeieIITh TAJIOTEHU/-MOHBI B PACTBOPE C UCIOJIb30BaHUEM TabJ MBI "XapaKTepHble
peakIuy Ha aHUOHBI".

[l1aHUpPOBATh U OCYIIECTBJIATH HA MPAKTUKE XUMHYECKHE 3KCIIEPUMEHTHI, IPOBOJUTh
HaG6JII0/IeHYs], /IeJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIepUMeHTa MocJie TpeBapUTETbHON
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BakHel11Me XJIOpUABI M UX HAXOXK/JeHHe B IPUPOJE.

JleMOHCTpanuu

BuzneomaTtepuasbl: rajoreHbl ¥ UX COeJUHEHHUS.
O6pasubl XJI0PUAOB.

JlaGopaTopHble U NpaKTHYeCKUe paGoThl
JlaGopaTOpPHBIH OMNBIT:

Pacno3HaBaHue x/10pU/-UOHOB.

paGoThL

Ciie0BaTh MpaBUIaM 6€30MacHOM paboThl B 1a60PaTOPUU IPU UCI0JIb30BaHUU XUMHUYECKON
HOCYy/ibl M 060PYy/10BaHHUsI 10/ PYKOBOJICTBOM Ile/larora.

BbicTpanBaTh pa3BEéPHYThIe NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HAa UHPOPMALIHIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIN
anmapar Kypca XHMHH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCClej0BaTeIbCKON
JlesITe/IbHOCTH HayYHO-OMYJIAPHYIO JIMTePATYPy XUMHUYECKOI0 COJlepP>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Tema 4. O6mas
XapaKTepUCTHKaA
XUMHUYECKHX 3/1eMeHTOB VIA-
rpynnbl. Cepa u eé
coeauHeHus (5 4)

061as XapakTepUCTHUKA 3/1eMeHTOB VIA-rpymnmsl.
Oco6eHHOCTH CTPOEHHSI aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble OJid HUX CTeIeHU OKUCJIEHUA. CTpOEHl/Ie u
¢$u3nYecKre CBOMCTBA MPOCTHIX BEIECTB — KUCJI0POJA U
cepsl.

AnnoTponHble MOAUPHUKALMY KUCIOPOAA U CEPBI.
XuMuyeckue cBorcTBa ceprl. CEpoBOJIOPO/, CTPOEHHE,
¢du3nyecKre U XMMHYeCKHe CBOMCTBA (KUCJIOTHbIE U
BOCCTaHOBUTE/IbHBIE). OKCH/ABI CEPbI KaK Npe/iCTaBUTEN
KHMCJIOTHBIX OKCHI0B. CepHas KUC/I0Ta, pU3nudecKkue

Y XMMU4YeCcKHe CBOHCTBA (0611Me KaKk Npe/CTaBUTE s
KJIacca KUCJIOT U cieniupuyeckue), npuMeHeHHe.
CepHHUCTasA KUCIOTA.

*XUMHYecKHe peaKl1y, JeXallle B OCHOBe
IPOMBILIJIEHHOTO C110c0o6a MoJy4YeHUs1 CEpHON KUCIO0ThL*
CoJti cepHOH KUCJIOTBI, Ka4eCTBEHHAs peaKLysl Ha
cysibdaT-uoH.

Haxox/JieHue cepbl U eé coeJUHEHUH B IpUpPO/Je.
*XUMHYecKoe 3arpsi3HEHHEe OKPYKarolel cpefibl
COeIMHEHUAMHU CepPbl (KI/ICJIOTHbIe AO0XIH, 3arpA3HEeHHe
BO3/lyXa U BOJIOEMOB), CITIOCOGHI €T0 MpeJ0TBpalleH s .*

JleMoHCcTpanum

Kosneknuu (BuseomMaTepuasbl): cepa U eé coeJUHEHUS.
O6yrsiMBaHMe caxapa MoJ, JeHCTBUeM
KOHHeHTpHpOBaHHOﬁ CepHOfI KHUCJIOTHI.

JlabopaTopHble U IpaKTU4YeCKHe paGoThl
JlabopaToOpHbIE ONbBITHI:

O6HapyxeHUe cyibPaT-UOHOB.

BsaumozelicTBre pa3baBaeHHONW CEPHOM KUCIOThI C
IIMHKOM. BeryucieHusA

TI0 YPaBHEHUSAM XMMHUYECKUX PEaKIHii;

OGBSCHATH 0611I1Ee 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynnel U ux
coeMiHEeHUH
C y4ETOM CTPOEHHS UX aTOMOB C OIIOPOH Ha cxeMy "H3MeHeHUe painyCcoOB B MOArpynmnax’.
XapakTepusoBaTb pU3nYeCKHE
Y XMMU4YeCKHe CBOWCTBA POCTOrO BellleCcTBa Cephl U eé coeJUHEHUH (CepoBOIOPO/a, OKCH/IOB
cepbl, CEPHOM KHUCJIOTBI, CyJIb}ATOB), CHOCOOBI UX MOJIyYeHHs, IPUMEHEHNe U 3HaYeHHe
B IPUPO/ie U )KU3HHU YesI0BeKa C OOPOH Ha CXeMy U IJIaH.

OnpeessiTh HaIM4YKe CyJ1bdaT-UOHOB B PacTBOPE.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C TepepaboTKOM coeiMHEHUH cephI
nocJie CTpyKTypUpOBaHUsl MaTepHana.

[I1aHMpoBaTh M OCYIIECTBAATD Ha IPAKTHKe XMMUYeCKHe 3KCIIePUMEHThI, TIPOBOJUTh
HabJII0/leHus, [1e/1aTh BbIBO/bI 10 pe3yJibTaTaM 3KCIepUMeHTa.

CieioBaThb NpaBUJIaM 6e30MacHOM paboThbl B 1a60PATOPUHU IPH UCIOJIb30BAaHUM XUMUY€ECKOHN
nocy/ibl 1 060pyA0BaHuUs N0/, pyKOBOACTBOM Iefarora.

[Tpon3BOAUTE BEIYMC/AEHHUS 10 XUMUYECKUM YPaBHEHUSIM 0 aITOPUTMY.

Hcnonb30BaTh NpHY BBINOJHEHUH yUyeOHbIX 33JaHUH TEKCThI y4e6HUKa, CIpaBOYHbIe
MaTepHasbl ([lepuouiecKyro cCHCTEMY XUMUYECKUX 3/1eMeHTOB /. Y. MeHiesieeBa, TabuLy
PacTBOPHUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUI PAJ HaPSXKEeHU N
MeTaJJIoB).

Hcnonb30BaTh NpU BHINOJIHEHUH yie6-

HBIX 33/laHUH U B IIPOLiecCe UCCIe[0BATEIbCKOM e TeIbHOCTH HayYHO-OMYJIIPHYIO INTepaTypy

XUMUYECKOI0 COJiepKaHus, CIPaBOYHbIe MaTepHuaJbl, pecypchl UHTepHeTa

1ocJle KOHCYJIbTallY C IelaroroM
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Tema 5. O6mas
XapaKTepUCTHKa
XUMHUYECKHX 3J1eEMEHTOB VA-
rpynibl. A30T, pochop u ux
coeUHEeHUs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-rpynmsl.
OCO6EeHHOCTH CTPOEHHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /1JIs1 HUX CTENEeHU OKUCIEHUSI.

A30T, pacupocTpaHeHue B IpUpPoie, PU3UUECKUE U
XUMHYeCcKHe CBOHUCTBA (B3aUMO/IeiICTBUE C MeTaJ/L/IaMU U
HeMeTaJUIaMH - KHCJI0POJOM U BoJopoaoM). KpyroBoport
asoTa B [IpUpoJe.

AmmMuak, ero ¢pusnyeckre U XUMUYeCKHEe CBOHCTBA
(oxuceHUe, OCHOBHBIE CBOMCTBA BOAHOTO PacTBOpa),
*nosiyyeHne*n npuMeHeHue. CoJlM aMMOHUS, UX
dusnyecKkre 1 XUMUYeCKHe CBOHCTBa (pa3J/ioXKeHUe,
B3aMMOJeHCTBHE CO LeJI0YaMH), IPUMeHEHNE.
KauecTBeHHast peakL sl HA UOHbI aMMOHHUSI.

A3oTHas kuC/I0Ta, e€é GpU3nYecKre U XUMHYeCKHe CBOUCTBA
(o61mMe kak npeCcTaBUTEsI KIacca KUCIOT U
cnenuouyeckue). A3oTrUcTas KucaoTa. Mcnosb3oBanue
HUTPATOB U COJIell aMMOHHUSA B KauyeCTBe MUHePaJIbHbIX
YAOGpEeHUN.

*XUMHYecKoe 3arpsi3HEHHEe OKPYKaroLel cpesibl
coeJJMHEHUsIMU a30Ta (KUCIOTHBIE AOX/H, 3arpsI3SHEHNE
BO3/lyXa, I0YBbI U BOJLOEMOB).*

docoop, *annorponnsie Mogudukanuu pocpopa*,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMOJIeICTBUE C
MeTaJ/lJIaMH, HEMeTaJlJIaMH, *KOHIIEHTPUPOBaHHOH
a30THOH M CepHOM KHCI0TaMM).*

Oxcup pocopopa(V) u pochopHas kuciaora, prusauyeckue u
XMMUYeCKHe CBONCTBA, nosyyeHue. KauecTBeHHast
peakuus Ha GpocaT-HUOHBL

Ucnosb3oBaHue ¢pochaToB B KayeCTBE MUHEPAJIbHBIX
yA00peHui. 3arpsi3HeHe MPUPOJHbBIX BOJJOEMOB
docoaramu./leMoHCcTpaL MK

Konnekuuu: pocdop u ux coeiuHeHUsI.
B3auMo/elicTBHE KOHLIEHTPUPOBAHHON a30THOH KUCJIOTHI
C MeZiblo.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaToOpHbIE ONbBITHI:

1. B3auMogelicTBHe cosiell aMMOHUS C IIETOYbIO.

2. 0O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOCHOPHBIX
YAOGpEeHUH.

[IpakTHyeckas pabora:

Ne 10. [TosryyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

Bwvruucaenus

O6BSCHATH 06111Ee 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3J1eMeHTOB VA-IpyInbl U UX
CoeIMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMHUYECKHEe CBOMCTBA IPOCTHIX BelllecTB a30Ta U pocdopa u
UX COeIMHEHUH (aMMHaKa, coJied aMMOHMS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u docdopHo# kucn0THI, PochaToB), CIOCOGHI UX MOIYIEHHUsI, TPUMEHEHHE U
3HaueHMe B IPUPOJie U XKU3HHU YeJI0BeKa C UCN0/Ib30BAHUEM CXEMBI.

OnpefessiTb MOHBI aMMOHHUA U pocdaT-HOHBI B PaCTBOPE € UCN0/Ib30BAHUEM TABIUILbI
"XapakTepHble peaK[M1 Ha KATUOHBI U aHUOHBI .

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP0o6JIeM, CBI3aHHBIX C HAX0XKJeHHEM COeIMHEHUH
asoTa u pocdopa B oKpyKaroliei cpese.

[I1aHUPOBATD M OCYILECTBJIATb HA IPAKTHKE XMMUYEeCKHE IKCIIEPUMEHTbI, TPOBOJUTD
Ha0J1l0/leHus, leJIaTh BBIBO/IbI 10 pe3yJ/IbTaTaM 3KCIepU-MeHTa.

CnespoBaTh NpaBu/iaM 6e300acHON paGoThl B 1aG0paTOPUH NPH UCIO0JIb30BAHUY XUMUYECKOH
HOCy/bl U 060pYy0BaHUS.

[Tpou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa, ClIpaBOYHbIE
MaTepHasbl (TepruoJUIeCcKyI0 CUCTEMY XUMUYECKUX 3/1eMeHTOB /|, Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH Pl HAaNpsKeHUH
MeTaJJoB).

Hcnosib30BaTh NPHU BBINOJHEHUH Y4e6GHBIX 33/laHUH U B IPOLIECCE UCCIE0BATEbCKON
JlesITe/IbHOCTH Hay4YHO-IIONYJ/IIPHYIO0 JIMTEPATYPY XUMHUYECKOTO COZlepXKaHus, CIpaBOYHbIe
MaTepHalbl, pecypcbl UHTepHeTa Nocjie KOHCY/IbTALMH C eJaroroMm
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— [0 YpaBHEHUSAM XMMHUYECKHUX PeaKI Ui

Tema 6. O611asa XapaKTepuc-
THKa XUMUYEeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yraepoa v KpeMHMH U UX
coeAHEeHUs

(84)

Yruepop, aanoTpomHble Mogubukanuu (rpadur, aamas),
pacnpocTpaHeHue B IpUpo/ie, GU3UUECKHEe U XUMHUYECKHE
cBoiicTBa. Afcop6uus. KpyroBopoT yryiepo/ia B mpupo/e.
OxcuAbl yriaeposa, ux GusnuecKre U XMMUYeCKHe
CBOMCTBA (B3aUMO/JECTBUE C META/JIAMH, HEMETA/JIaMH,
*KOHIIEHTPUPOBAHHOMW a30THOM U CEPHOU KUcaA0TaMu)*,
VX JeHCTBUE Ha XXUBbIE OPraHU3MBblI,

*nosiydyeHre*u mpuMeHeHue. *IK0oJI0THYecKUe MPOOIEMBI,
CBSI3aHHbIE C OKcHoM yriaepoaa(lV); runoresa
r7106a/IbHOTO MTOTEeIJIEHNUS KJAMMaTa; TapHUKOBBIN
adpdekrt.*

YroJsibHasi KUCJIOTA U €€ COJIY, UX GU3NYECKUE U
XMMHYeCcKHe CBOUCTBA, no/1yYeHue U NIPUMeHEeHHe.
KauecTBeHHas peakuus Ha KAPGOHAT-UOHBI.
*Wcnosib30BaHKe KapGOHATOB B 6BITY, MEJUL[HHE,
IPOMBILIJIEHHOCTH, CeJIbCKOM X03s1icTBE.*

KpemHuH, ero pusnyeckue 1 XUMHU4ecKre CBoOHCTBa (Ha
npuMepe B3aUMO/IeHCTBHUS C MeTa/IaM{ U HEMeTaJ/lJlaMu),
*1oJly4yeHHe U IPUMEeHEeH e B 3JIeKTPOHUKe.*
*CoeAMHEHMS KpeMHHs B npupoe. O6uue
npezcraByieHus 06 okcuze kpeMHus(IV) u kpeMHUeBoOH
kucjaoTe. CHIMKATBhI, UX UCIOJIb30BaHUE B GBITY,
MeIMLIMHE, TPOMBILIJIEHHOCTH. Baxk-Helue
CTPOUTEJIbHbIE MAaTePUAJIbl: KEPAMUKA, CTEKJIO, LIEMEHT,
6eToH, kes1e306eToH. [IpobJieMbl 6e30macHOro
MCI0JIb30BaHUS CTPOUTENbHBIX MaTEPHUAJIOB B
MOBCEIHEBHOM KU3HU.*/leMOHCTpaLuu

Mogesiu KpucCTa/ZIN4eCcKUX pelIETOK aliMasa, rpaduTa,
MOJIEKYJIbI QyJlIepeHa.

Ancop6uusi pacTBOPEHHBIX BellleCTB aKTUBHPOBAaHHBIM
yrzaém. [Iporusoras.

BH,L[eOMaTepI/IaJIbI: CUJIMKAaTHasA NPOMBIIIJIEHHOCTb.
Mogenn MoJieKy /1 OpraHUYeCcKUX
BelecTB.J/laGopaTopHble U MpaKTHYeCKHUE PaGoThI
JlabopaTopHbIi onbIT: KauecTBeHHast peakLys Ha
Kap6oHaT-HoH. [I[pakTHYeckre paboThI:

Ne 11. [ToniyyeHue yrieKucaoro rasa v UsydeHue ero
CBOICTB.

Ne 12. PelneHue akcniepuMeHTaJIbHbIX 337134 110 TeMe
«HemeTanabi».
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OGBSCHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnel 1 ux
CoeJMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTb pU3HYECKHE U XUMUYECKHE CBOWCTBA POCThIX BELIECTB YIepoJa U
KpPEMHHUS U UX COeJUHEHUH (OKCUOB yIJepo/ia, yTOJbHOM KUCI0ThI, KApOOHATOB, OKCUAA
KpPEMHHUS1, KDEMHUEBOU KHUCJIOThI, CHIIMKATOB), CIOCOGKI UX MOJIY4YeHUSs], IPUMEHEHUE
Y 3HaY€eHUe B IPUPOJie U XKU3HU YeJI0BeKa.

OnpefesiTh KAPOOHAT- U CUJIUKAT-

HOHBI B PacTBOpE.

OGBSICHATD CYLHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XK/EHUEM YIJIEKHUC/IOTO ra3a
B OKpY’Kalollel cpejie.

[I1aHUpOBaTh M OCYIECTBJATh HA MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI,

[IpoBOAUTE HAGJIIO/IEHUS, [leIaTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIIepUMEHTa 10CJIe
npeJBapUTeJbHON paGoThl.

CnespoBaThb NpaBu/iaM 6e30MacHON paGoThl B 1aG0paTOPUH NP UCIO0JIb30BAHUY XUMUYECKOH
HOCy/Abl U 060pYy0BaHUS.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKA, CIPaBOYHbIe
MaTepHasbl ([lepuouyeckyro cHCTEMY XUMUYECKUX 3/1eMeHTOB /I, Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMUYECKUH Pl HAaNPs>KeHUH
MEeTaJVIOB) M0CJIe KOHCYJ/IbTALUU C IIeJaroroM.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B IPOLlecCce UCCIe[0BaTeIbCKOH
JlesITe/IbHOCTH HayYHO-OMYJISIPHYIO JIMTEPATYPy XUMHUYECKOI0 COJIeP>KaHus, CIPaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa




BbIYMC/I€HHMsA 110 YPaBHEHUSM XUMUYECKUX PEAKLUN
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Pa3ge 2. MeTa/libl U MX coeguHeHu (20 4)

Tema 7. O61ue CBOMCTBa
MeTaJl/IOB
(44)

O6111as1 XapaKTePUCTHKA XUMUYECKUX 3/IEMEHTOB —
METaJIJIOB HA OCHOBAaHHUH HX M0JIOKEHUS B
[leprouecKoil cCUCTEME XUMUYECKHX 3J1EMEHTOB

JI. . MeHpenneeBa u ctpoeHusi aToMoB. CTpoeHUe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKas pelIéTKa. JJIEKTPOXUMHUYECKUH psif,
HanpsKeHUH MeTas1oB. Pu3nyecKkre U XUMUYECKHE
CBOWCTBA MeTa/lJI0B (B3aUMO/leeCTBHE C KUCIOPO/OM,
BOJIOH, KMcI0TaMu). *O6111Ke CIoCO6bI MOMTyYeHUs
MeTaJs/10B.*

*TIoHATHE 0 KOPPO3UH METAJIJIOB U OCHOBHBIE CITOCOGBI
3alUThI OT KOppo3uH. CrsiaBbl (CTasb, YYTYH,
JIOpaJIIOMUHUH, 6pOH3a), UX IPUMeHeHHE B GbITY U
IPOMBILIJIEHHOCTH.*

JleMOHCTpanumu

O3HaKoMJIeHHE C 06pa3laMy META/JIOB U CIIJIaBOB, UX
$U3NYEeCKUMU CBOMCTBAMU.

Mopenu KpUCTaJIMYeCKUX pelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usl METAJLIOB.

JlaGopaTopHble U IpaKTUYEeCKHE PaGoThl
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe € 06pa3laMH CIJIaBOB MeTaJIJIOB.
3aBHCHMOCTb CKOPOCTH PeaKIMU MeTaslla C KUCJIOTOH OT
NPUPO/bI METAJLIA.

BbruyucieHus
110 ypaBHEHUSIM XMMHUUY€ECKUX peaKLUil.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHSATUH U IPUMEHSITh 3TH HOHSATHSA IPU ONUCAHUU CBOMCTB
BeIlleCTB U UX NpeBpalieHUH.

OGBSICHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3JIEMEHTOB-META/JIOB U UX
CoeIMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJIJIOB, 06LIMe GU3UYeCKHe U XUMUYeCKHe CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh 00LIHMe CIOCOGHI [TOJYyYeHHS] METAJLJIOB II0C/IE CTPYKTYPUPOBaHHUS
MaTepHasa.

CrnesoBaTh NpaBu/iaM 6e30MacHON paboThI B 1a60paTOPUH NP UCIO0JIb30BAHUY XUMUYECKOH
HOCy/bl U 060pYy0BaHUS.

[Tpou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIe
MaTepHasbl ([lepuoruyeckyro cHcTeMy XUMUYECKUX 3/1eMeHTOB /[, Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH Pl HAaNPsKeHUH
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B IPOLieCCe UCCIel0BaTeIbCKOH
JlesITe/IbHOCTH Hay4YHO-IOMYJIIPHYIO JIMTePATYPy XUMHUYECKOI'0 COJIepP>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 1nocjie npeiBapUTebHON KOHCY/IbTALMH C IeAaroroM

Tema 8. BaxkHelimue
MEeTaJLJIbl U X COEAUHEHUS
(16 4)

[llenounble MeTannsl. [lonoxeHue B [lepuoaryeckoi
CUCTEMe XUMUUYeCKUX 3/ieMeHTOB /[I. U. MeHeneeBa,
cTpoeHUe aToMOB. Haxox/jeHue B Ipupoje.

dusuyeckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe
HaTpus U Kanus). OKCUAbl ¥ TUAPOKCU/IbI HATPUS U KasTUSsL.
[IpruMeHeHue 11eI0YHBIX METAJIJIOB U UX COeJMHEHUH.
[lles1ouHO3eMeEIbHbIE MeTa/lJIbl MAarHUH U KaJbLUH,
cTpoeHue aToMOB. [losioxkeHue B [lepuoguyeckoii cuctemMe
XUMUUYeCKUX 3/ieMeHTOB /I. U. MeHienneeBa. HaxoxeHue B
npupoje. Prusnyeckre U XMMHUYeCKHe CBONUCTBA.
BaxkHel11Me coeAUHEeHUs KaabLus (OKCUJ, TULPOKCUT,
cosin). *JKECcTKOCTb BOZbI U CIIOCOGHI €€ yCTpaHeHus . ™

O06BACHATD 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMEHTOB-METAJIJIOB B IpyInax v
UX COeZIUHEHUH C Y4ETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh GU3NYECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIECTB METAJIIOB U UX
coelMHeHUH (OKCU/I0B, THIPOKCU/IOB, COJIel) € OIOPOM Ha CXeMY, CIOCOOBI UX MOTYYeHUSs],
NprYMeHeHHe U 3HaUYeHUe B TPUPO/IE U XKU3HU YesI0BeEKa.

Pacno3HaBaThb C MOMOLIbI0 KAYeCTBEHHBIX PEaKIMi MOHbI METAJIJIOB (MarHus, a/IlOMUHUS, IUHKA,
JKeJie3a, MeJIM) C UCN0JIb30BaHUEM TabJIULbl "XapaKTepHble peaKkl My Ha KATUOHBI'".

[11aHMPOBATh U OCYLIECTBJ/ISATD HA MPAKTHKe XUMHUYECKHE SKCIIEPUMEHTBI, TPOBOUTD
Ha6JII0/IeHUs, [1e/1aTh BbIBO/bI 10 pe3yJIbTaTaM 3KCepUMEeHTa.

CrnefoBaTh paBu/IaM 6e30MacHOM paGoThI B JIaGOPAaTOPHU NPHU UCIIOJIb30BAaHUH XMMHYECKOH
HOCYy/ibI M 060PYL0BaHMSI.

[TpoM3BOUTD BBIYMCIEHUS 10 XUMUYECKUM YPaBHEHHUSM.
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Amomunuil. [losnoxeHue B [leproanyeckoi cucreme
XMMUYeCKUX 3y1eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
atoMa. HaxoxeHue B npupofie. Pusnyeckue u
XUMUYeCcKHe CBOHCTBA. AMPOTepHbIe CBOMCTBA OKCH/IA U
TUAPOKCHJA.

Keneso. [lonoxenue B [leppoaudeckot cucreme
XMMHYeCKHUX 31eMeHTOB /I, . MeHzesieeBa, CTpoeHHe
aroMa. HaxoxgeHue B npupofie. Pusndeckue u
XUMHYecKue cBoicTBa. OKCHBI, THAPOKCU/BI U COTH
ese3a(ll)

u xkese3a(lll): coctas, cBocTBaA U nosyueHue.

JleMOHCTpanumu

B3auMmozelicTBre HaTpHUS C BOJOM.

OkpalMBaHue JIaMeHW HOHAMU HATPHs U KaJlusl.
OkpalMBaHue NJIaMeHM HOHAMU KaJIbIIUSL.
B3aumozeicTBre OKCH/Ia Ka/IbLMS C BOJOH.
BusieoMmaTepuasbl: TOpEHUE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYECKHEe PaGOThI
JlaGopaToOpHbIE ONBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMy aJIlOMUHUSA U ero CIJIaBOB.
AmboTepHbIe cBOKCTBa 'MAPOKCH/IA AJIIOMUHHS.
KadecTBeHHble peaKLH HA UOHBI XKeJjie3a.

KécTkocTb BOABI U METO/IbI €€ yCTpaHEeHHUS.
[IpakTUyeckue paboThl:

Ne 10. PewieHue akceprMeHTabHbBIX 334 10 TeMe
«MeTasibi».

BbruyuciieHUus
110 ypaBHEHHUSIM XUMUY€ECKUX peaKLUi

BbicTpanBaTh pa3BEépPHYThiE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY HA HHPOPMALUIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHITUHHbBINA
anmapar Kypca XUMHH.

HWcrnosib30BaTh MPU BBINOJHEHUH YYe6GHbBIX 3a/JaHUH U B IPOLECCE UCCJIEI0BATENbCKON
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYO JIMTePATyPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Pasgen 3. NepBoHavyanbHble XMMUYECKME MOHATUA 06 OpraHMYeckux Bewecteax, 10y

Tema 9. MNepBoHaYvanbHble
XMMUYECKME NOHATUA 06
OpraHMYecKux BelLecTBax

06mue mnpejacTaBieHUss 00 OCOGEHHOCTSAX COCTaBa M
CTpO€eHHUA OpraHU4YecCKux COEAI/IHGHHﬁ yrjepoja.
HepBOHa‘-IaJIbeIe MOHATHA 06 OpraHUYeCKHX BelleCTBax
KaK O COeJUHEHMsX yrjepoza (MeTaH, 3TaH, 3THJIEH,
aleTW/IeH, 3TaHOJ, [JIMIEPHUH, YKCycHasg KuciaoTta).*Ux
cocTaB M XUMHUYecKoe cTpoeHMe. Kiaccudukanus
OpraHU4eCcKux BeLL[eCTB.*HOHHTI/Ie (o] 6HMO0JIOrMYECKH
Ba*XHbIX Be€UIECTBaAX: XHpaAX, 6em<ax, yrjieBoaax — MU HUX
posin B XH3HHU 4YeJIOBEKaA. *MaTepI/Iaanoe €JUHCTBO

O6BACHATD IIPUYIUHDbI MHOFOO6p33Plﬂ BelleCTB, UWJIJIIOCTPUPOBATH B3aUMOCBA3b
HeOopraHu4eCcKux COB,ELI/IHEHI/Iﬁ yrjiepoJia 1 opraHu4eCKHUX BelleCTB o4 pPYKOBOACTBOM
ydyureJid.

O6BACHATD yCi0BuUdA 6€e30MacCHOTO HCI0JIb30BaHMUS BeleCTB U XUMHWYEeCKHUX peaKuuﬁ B 6bITy.

XapaKTepI/IBOBaTb PpOJib XMMUHU B PA3JIMIHBIX c¢epax AeATeJIbHOCTHU J'II’O,C[SPI, OCHOBHbIE
BelleCTBa U MaTepHaJibl, IPUMeEeHAEeMbIe B )KU3HHU COBPEMEHHOTI'0 YeJIOBEKa.
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OpraHU4eCcKHX U HEOPraHUYEeCKUX CoeJUHEHU M. *
[TpupoAHbIE HCTOYHUKHU YTJIEBOAOPO/OB (YroJb,
NPUPOJHBIN ra3, HePpTh), IPOAYKTHI UX IEPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIIEHHOCTH.

Pazpen 4. O6o0menne Matepuana 1o Kypey «Heoprannmaeckast XuMusi» (4 1)

Tema 10. Xumus 1 OKpyKaroLas
cpena, 14

HoBble MaTepuasbl U TexHOJI0TMH. BelecTBa u
MaTepHaslbl B IOBCEJHEBHOM )KU3HU YesloBeKa. XUMUS U
310poBbe. besonacHoe ucnoIb30BaHKe BelLECTB

Y XUMUYECKHUX peaKlUi B GBITY.

OCHOBBI 3K0JIOTMYECKOM IPAMOTHOCTH. XMMHUYeCKOe
3arpsi3HeHHE OKpYyKarollel cpeabl (peeabHO
JIONycTHMasi KoHIleHTpanus Bewects — [1/1K).

PoJib XMMHUU B pellleHUH IKOJIOTHYECKUX TPOob6IeM

0600611eHIEe MaTepUaJa 1o
Kypcy «Heopranudeckas
XUMHUA», 34

060611eHNE U CUCTEMATU3ALMS 110 KypCy
«Heopranuyeckas xXuMus»

XapakTepu30BaTh POJIb XMMUH B Pa3/IUYHBIX chepax JesTeSTbHOCTH JII0jeH, OCHOBHbIE
Bell[eCTBA U MaTepHaJibl, IPUMeHsIeMbIE B )KU3HU COBPEMEHHOT0 YesI0BeKa.

. O6BSICHATD yC/10BUS 6€30M1aCHOTO UCI0JIb30BaHUS BElLeCTB U XUMUYECKHUX PeaKIUH B ObITY

AHa/nn3MpoBaTh U KPUTHYECKH OLleHUBATh MHPOPMAIHIO O BJAUSHUH MPOMbILIJIEHHOCTH,
CeJIbCKOro X035 CTBa, TpaHCIIOPTA U AP. HAa COCTOSIHUE OKPY»Kalolleil cpe/ibl.

YMeTb OKa3bIBaTh NEPBYI0 IOMOLb IPU XUMHUYECKHX 0XKOraX ¥ OTPaBJIEHUSAX.

[IpyHUMATb y4acTHe B 06CYKJeHUU P06JIeM XMMUYECKOH M 9KOJI0TMYeCKOH HallpaBJIeHHOCTH,
BBbICKa3bIBaTh COGCTBEHHYIO MO3UIUIO 10 Tpo6JIeMe U pe/laraTb BO3MOXKHBIE [Ty TH eé
pellleHHUsC ONIOPOH Ha MTHPOPMALMIO U3 yYeGHUKA U CIpaBOYHble MaTepHaslbl, PeCyPChI
HHTepHeTa

[Ipu paspaboTke pabGouyed HporpaMMbl B TeMAaTHYECKOM IIJIAHUPOBAHUU [JIO/DKHBI OBbITh YYTEHbl BO3MOXXHOCTH HCIOJb30BaHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTeJbHBIX PECYpPCOB, SIBJISIOLIMXCI y4yeGHO-MEeTOJUYECKHMMU MaTepHasaMy (MyJbTHUMeAUIHbIE IPOrpaMMbl, 3JIEKTPOHHble Y4YeOHMKH M 33JaYHHUKY,
3JIEKTPOHHBIE GUBJINOTEKH, BUPTyasbHbIE 1a60pPaTOPHUU, UTPOBBIE IPOrPaMMBbI, KOJJIEKIMY LUPPOBBIX 06pa30BaTeJbHbBIX PECYPCOB), UCNOJIb3YEMBIMU AJIs1 00YYEHUS U
BOCIIUTAHHUsI DPA3JIMYHBIX TPYNIN I0Jb30BaTeJed, MpeJCTaBJeHHbBIMU B 3JIEKTPOHHOM (LU$POBOM) BHUAE M pealU3yMIIMMU JAUJAaKTUYecKHe Bo3MoxkHocTH HKT,
coZiep’kaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 06 06pa30BaHUM.
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