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[HOACHUTEJIBHAA 3AIINCKA

®denepanbHas paboyasi mporpaMma Mo XUMHUHU JJIsi 0Oy4arolmuXxcsl ¢ 3aJEpiKKON
ncuxuyeckoro passutusa (nanee — 3[IP) Ha ypoBHE OCHOBHOro 0oOmIEro 0Opa3oBaHUS
MOJITOTOBJIEHA Ha OCHOBe DeAepallbHOTO TOCYJApCTBEHHOTO 00pa30BaTelIbHOTO
cTaHjgapra OCHOBHOro obmiero oOpaszoBanus (IIpuka3 Mwunnpocsemienus Poccuu ot
31.05.2021 . Ne 287) (manee — ®I'OC OO0OO), denepanbHON aganTUPOBAHHOU
00pa3oBaTeIbHOM MPOTpaMMbl OCHOBHOTO OO0IIero oOpa30BaHMs Il OOy4arOIIUXCS C
OTpaHUYEHHBIMH BO3MOKHOCTAMU 370poBbs (IIpuka3z Munnpocsemenust Poccun ot 24
HOs10pst 2022 1. No 1025), denepanbHOoii paboyeil mporpaMmbl OCHOBHOTO OOIIIETO
oOpazoBaHuss 10 YydyeOHOMY mpeaMery «Xumus», DenepanbHO MPOrpaMMbI
BOCIIMUTAHUSA, C YYETOM pACHPENENCHHBIX MO KJlaccaM MpOBepseMbIX TpeOOBaHHUM K
pe3ynbrataM ocBoeHusi denepaibHON alanTHPOBAHHOW 00pa30BaTENbHON MPOTPaMMBI
OCHOBHOTO 00IIero o00pa3oBaHusl [Jisi OOy4YAIONIUMXCS C 3aJEPKKOW MCHUXUYECKOTrO
Pa3BUTHUSA U DJIEMEHTOB CO/IEp>KaHMUsl, MPEJCTABICHHBIX B YHUBEPCAILHOM KoU(UKaTope
no xumud, KoHuenmuu mpenomaBaHus ydyeOHOro nmnpeamera «XUMUS» B
oOpa3oBaresibHbIX Oopranusanusx PO, peanusyomux oCHOBHbIE 00111e00pa30BaTeibHbIC
MPOTrPaMMBl.

[IporpamMma o xuMuu pa3zpadoTaHa C LEJIbI0 OKa3aHUsl METOJUYECKOW MOMOIIU
YUYUTENIO B CO3/IaHUM paboueil mporpaMMebl 10 y4eOHOMY IIPEIMETY.

VYyeOnwiit  mpeagMer  «XuMHUS»  BXOAMT B NPEAMETHYHO  00JacThb
«EcTecTBEeHHOHayuYHbIE TpEeAMETh». B cucTteMe eCTeCTBEHHOHAay4yHOTro OOpa3oBaHUs
XUMUS KaK y4eOHBIN NpeIMeT 3aHUMAaeT BaXXHOE MECTO B MO3HAHUM 3aKOHOB IIPUPO/IbI,
(GbopMUpPOBaHMHM HAYYHON KApTUHBI MHUpPA, CO3AAHUU OCHOBBI XMUMHUYECKHX 3HAHUU,
HEOOXOJUMBIX ISl MOBCEIHEBHOUN >KM3HM, HABBIKOB 3J0pPOBOrO0 M OE€30MAaCHOr0 MJIs
YeJoBeKa W OKpYy’Kawolled ero cpeasl o0pa3a >XKU3HHM, a TakKe B BOCIHUTAHHUU
JKOJIOTUYECKOMN KYJIBTYPBI.

VYcnemHocTh U3y4eHUs] XMMUM CBA3aHA C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM,
coOmoiIeHneM TpaBuil  Oe3omacHoi paboThl TpPU  BBHIIOJHEHUH XHUMHYECKOTO
AKCHEPUMEHTA, OCO3HAHHMEM MHOTOYMCIIEHHBIX CBSI3€Ml XUMUU C APYTUMU MPEIMETaMU
HIKOJIBHOTO Kypca.

ITporpamma BKJItOYaeT B c€0sl OCHOBBI HEOPTaHMYECKOW U OPraHUYECKONW XMMUH.
['maBHOM ujeel mporpaMMsl SBIISETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHWUM
M0 XWMUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOUIEH BO3pAcTy OOYYAIOUIUXCS M HX
0COOBIM 00pa30BaTEIBLHBIM ITOTPEOHOCTSIM.

B conepxaHuu TaHHOTO Kypca MpPEICTaBIEHbl OCHOBOIOJATAIOIINE XUMHUECKUE
TEOPETUYECKHE 3HAHWSA, BKJIIOYAIOIINE H3YYEHUE COCTaBa W CTPOCHUS BEUIECTB,
3aBUCHUMOCTH HMX CBOWCTB OT CTPOEHHUS, IPOTHO3UPOBAHUE CBOICTB BELIECTB,
HCCJIEIOBAaHUE 3aKOHOMEPHOCTEN XMMUUYECKUX MTPEBPALICHUN U ITyTEN YIPABICHUS UMU
B LIEJIAX MOJIYYEHHUS BEUIECTB U MAaTEPUAJIOB.



TeopeTrueckyo OCHOBY U3y4Y€HUSI HEOPTaHUYECKOM XUMUU COCTABIISIET aTOMHO-
MOJIEKYJIsApHOE yueHue, llepuonnueckuin 3axkon .M. MenngeneeBa ¢ KpaTKuMuU
CBEJICHUSIMU O CTPOCHUU aToma, BHUAAX XHUMHUYECKON CBSI3M, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMUYECKUX PEAKIIUH.

B u3yuenun kypca 3HauyuTeNIbHAS POJIb OTBOJAUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUUYECKUX U JIa0OpaTOpHBIX pabOT, OMUCAHHIO PE3YyJbTAaTOB
YYEHUYECKOTO JKCIEPUMEHTa, COOIIOJICHUI0 HOPM M MpaBWil Oe30MacHo paboThl B
XUMHYECKON J1a0OpaTOPHH.

Peanuzanusa ganHo# nmporpaMmsl B nponecce o0y4eHus: 03BOJIUT 00yUYaroIUMCs
¢ 3I1P ycBoUTH KIIFOUEBbIE XUMUYECKHE KOMIETEHIIUU U TIOHSThH POJIb U 3HAYEHUE XUMUU
Cpeau APYrux HayK O MPUPOJE.

N3yuenne Xumuu crnocoOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOIIMXCS HAYyYHOIO
MHUPOBO33PEHUS, OCBOCHHUIO OOIEHAYYHBIX METONOB (HAOIIOJIEHUE, W3MEpPEHHUE,
AKCHEPUMEHT, MOJEIHPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHUS Hay4YHBIX
3HAHUM, OCHOBAaHHOT'0 Ha MEXITPEIMETHBIX CBA3AX ¢ mpeaMeramu «OKpyKaromuii Mup»,
«Duzukay, «buonorus», «l'eorpadus», «Matematuka» U (HOPMUPYET KOMIETEHIIUH,
HEO0OXOAMMBIC TSI IPOAOIKEHUST 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3yuenne XuMuHM CIOCOOCTBYET pa3BuTHi0O y oOyvatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIIMOHATHHOW  TPAMOTHOCTH,  yMEHUS
BOCIIPUHUMATh M KPUTHYECKH aHAJIU3UPOBaTh HHQPOPMAILMIO, MPEACTABICHHYIO B
pasnuYHBIX (opMax. 3HAYMMOCTh MPEAMETA IS PA3BUTHS >KU3HEHHOW KOMIIETEHITUN
oOyuatomuxcst ¢ 3I[IP 3akmiodaercss B yCBOGHHMHM OCHOBBI XHUMHYECKUX 3HAHUM,
HEOOXOJMMBIX JJI TOBCEIHEBHON W3HU; HAaBBIKOB 3J0POBOTO M 0€30MacHOrO st
YeJioBeKa U OKPYXKAIoIIeH €ro cpelnbl oOpasza >KU3HH; (OPMUPOBAHUH SKOJIOTUYECKOU
KYJbTYPBL.

[Iporpamma oTpakaeT coiepkaHuE OOydeHHUsl MpPeIMETy «XHUMUS» C Yy4EeTOM
0co0BIX 00pa3zoBaTenbHBIX MOTpeOHOCTEN oOydaronuxcs ¢ 3[1P. OBnanenne ydeOHbIM
MpeaMETOM «XUMUS» TPEJCTABISET ONMPENEICHHYI0 TPYAHOCTh IS O00Y4YaroIUuXCsl C
3I1P. D10 CcBsI3aHO ¢ OCOOCHHOCTSIMH MBICIIUTCIILHON JIEATCIIBHOCTH, MEPHOINICCKUMH
KOJI€OAHUSIMU BHUMAaHHUSI, MAJIBIM 00bEMOM MaMsITH, HEIOCTATOYHOCTHIO OOIIEro 3amaca
3HAaHUM, MOHWXEHHBIM ITO3HABATEIbHBIM HHTEPECOM U HHU3KHUM YPOBHEM pPEUYEBOIO
pa3BUTHSL.

Jlnsi mpeojioseHusl TPYAHOCTEH B HM3YUYEHHMH Y4EOHOTro mnpeamera «XUMUs»
HE0OXoIMMa ajanTtamnus o0beMa U XapakTepa ydeOHOro MaTepuaia K Mo3HaBaTelIbHBIM
BO3MOXKHOCTSIM JIaHHOW KaTeropuu oOydaroniuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHS:
UCIIOIb30BAaHUE AJTOPUTMOB, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBS3EH,
MIOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[Ipy wu3yyeHHH XUMHH HEOOXOJMMO OCYUIECTBISATh B3aWMOJCUCTBUE Ha
MOJINCEHCOPHON OCHOBE.

Teopetnyecknii MaTepran pPEeKOMEHIYETCS HM3ydaThb B MPOLECCE MPAKTHUYECKOMN
NeATeNbHOCTU. BO3MOKHO BBIJIENIEHUE OTAEIBHBIX YPOKOB Ha PEIICHUE 33]1a4 B CBA3U CO
CIIOHOCTBhIO aHanu3a TekcTa oOyuatomumucs ¢ 3[1P. Opranmdeckoe eIWHCTBO
NPAKTUYECKON W MBICIUTEIBHON ACSATENBHOCTH OOYYaIOIIMXCS HA YpOKaxX XHUMHH
CIIOCOOCTBYET NMPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0A3MCHBIX XMMHUYECKUX 3HAHUU U
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yMenuil. Ocoboe BHUMaHME MPU U3YYCHUU XUMHH YACISETCS U3YUYEHUIO «CKBO3HBIX)»
MOHSATUNA U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

[enu u 3amaun u3ydeHus: yueOHOro npeameTa « XuMuUsh»

O6mue 1menu wu3ydeHUs: y4dyeOHOro mnpeaMera «XHUMHS» TMPEJCTaBICHbl B
denepanbHOM pabodelt mporpamMme OCHOBHOTO oOmiero oOpaszoBanus. OnHu
aKTyaJu3UPOBAHbl C YYETOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOT'O OOIIEro
o0pa3oBaHusl, HANPaBICHHOCTH OOYyYEHHUS HAa PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ HMHTEIJIEKTa W O0med KyiabTypbl. OOydeHHEe YMEHUIO YYUThCA U
MPOI0KaTh CBOE 00pa30BaHKE CAMOCTOSITENILHO B HACTOSIIIIEE BpEMsI SIBJISIETCS OJTHOU U3
BOKHEUIINX PYHKIHUHA y4EOHBIX MPEIMETOB, B TOM YHUCIIE U « XUMUN.

s oOywatomuxcs ¢ 3[IP, tak ke, kak U JyIsi HOPMATHBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAaIOIIHUX OCHOBHYIO 00pa3oBaTeIbHYIO nporpamMmmy,
JOMUHUPYIOIIEe 3HaUeHUE TPUOOPETAIOT TaKUe 1EIH, KaK:

dbopMupoBaHUE  HHTEIUIEKTYaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOATEIILHOMY MPUHSTHUIO PEIICHHH, CTIOCOOHOM aganTupoBaThCs
K OBICTPO MEHSIOIIUMCS YCIOBUSM >KU3HU;

HaIpaBJIECHHOCTh OOYYEHHsS Ha CHCTEeMAaTHYeCKOE€ MPHUOOIIECHHE YyYallluXcs K
CaMOCTOSITEJIbHOM MO3HABATEIBHOMN JAEATEbHOCTH, HAYYHBIM U MPAKTUYECKUM METOAaM
MO3HaHUs, (POPMUPYIOIIUM MOTUBALIMIO U PA3BUTUE CIIOCOOHOCTEH K XUMUU;

oOecrieueHe yCIOBUM, CITIOCOOCTBYIONIUX MTPUOOPETEHNIO O0YUYAIOIIUMUCS OIbITa
pa3HOOOpa3HOW JEATEeNIbHOCTH, MO3HAHMSI W CAMOINO3HAHUSA, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMI ), UMEIOLIUX YHUBEPCATIbHOE 3HAYEHUE JIJIsl PA3JIMUYHbIX BUJIOB
NEATENbHOCTH;

dbopMupoBaHue yMeHUN OOBACHSIThH U OIICHUBATH SIBJICHUS OKPYXKAIOIIET0 MUpa Ha
OCHOBAHUHU 3HAHUU U OMBITA, MOJTYYEHHBIX IPU U3yYCHUN XUMUU;

dbopmupoBanue y oOydyaromMXCd T'yMaHUCTUYECKUX OTHOIIEHUM, MOHUMaHUs
IEHHOCTH XUMHUYECKHUX 3HAaHMM ISl BBIPAOOTKH HKOJIOTMYECKH I11€JIeCO00pPa3HOro
MOBEJEHUS B OBITY U TPYIOBOM AEATEIBLHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3I0POBbSI U
OKpY>Karolle MPUPOIHOUN CPENbI;

pa3BUTHE MOTHBallMKM K OOY4YEHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIMTAaHUIO HA OCHOBE YCBOEHHUS OOIIIEYETIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOpY PO ISl U HANTPABIECHHOCTH JIaJIbHEUIIIEro 00yUYeHHUS.

Kypc HamnpaBiieH Ha pellieHHe CleayoIuX 3a7a4, 00eCIeUNBAOIINX PEATU3ALNIO
JUYHOCTHO-OPUEHTUPOBAHHOTO M JIESITEIbHOCTHOTO MOAXOJAOB K OOYUYEHHI0 XUMHUH
obyuaronuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00I1IETO 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYAIBHBIX CHCTEMATHU3WPOBAHHBIX TPEJCTABICHUN O
BEILIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM NMPUMEHEHUH; OBJIaJICHUE TOHATUNHBIM
anmnaparoM U CUMBOJIMYECKUM SI3bIKOM XUMUHU;

OCO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMMHUYECKOM HAyKH Kak 00JacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XUMHUYECKHUX TMPEBPAIICHUN HEOPraHUYeCKuX U
OpPraHMYEeCKUX BEIIECTB KaK OCHOBBI MHOTHMX SIBJICHHUW >KUBOW W HEKHUBOM INPUPOIBI;
yDIyOJieHue TIPEICTaBIIeHU 0 MaTeprualbHOM €IMHCTBE MUPA;

OBJIaICHUE OCHOBAMHU XMMHUUYECKOW TPaMOTHOCTH: CIIOCOOHOCTHIO aHAIN3UPOBATh
U OOBEKTMBHO OIICHMBATh KMU3HEHHBIE CUTYallUM, CBSI3aHHBIE C XHMHEH, HaBBIKAMU
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0e30macHOro OOpallleHus] C BEIIeCTBAMH, HCIOJIb3yeMbIMH B TOBCEIHEBHOM XWU3HU;
YMEHHUEM aHAIM3UPOBATh U TUIAHUPOBATH IKOJIOTUUECKU O€30M1aCHOE MOBEJICHHUE B IIENISAX
COXpaHEHHUSI 37I0POBbsI U OKPYKAIOIIEH Cpebl;

dbopMupoBaHuEe YMEHUIN YCTaHaBIMBATH CBSI3M MEXIY peajbHO HAOIIOMaeMbIMU
XUMUYECKUMHU SIBICHUSIMU M TPOLIECCAMU, MPOUCXOSAIIMMHU B MUKPOMUPE, OOBIACHSITH
MPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaKke 3aBUCUMOCTh IPUMEHEHHUSI BEIIECTB OT UX CBOMCTB;

NpUOOPETEHHE ONbITA MCIOIB30BAHUS PA3IUUYHBIX METOJIOB M3YUYEHHUS BEIIECTB,
HaOMIONIEHHUsT 3a MX MPEBPAIICHUSIMU TpPU TMPOBEACHUU HECIOXKHBIX XHUMHYECKHUX
AKCIIEPUMEHTOB C UCIOJIb30BAHKUEM JIa0OPATOPHOTO 00OPYAOBaHUS U IPUOOPOB;

dbopMupoBaHuE NPEACTABICHUNA O 3HAYCHUU XUMUYECKOW HAyKu U PEIICHUU
COBPEMEHHBIX IKOJIOTHUECKHUX MPOOJIEM, B TOM YHUCJE B MPEJOTBPAIICHUN TEXHOTEHHBIX
1 DKOJIOTUYECKHUX KaTacTpod.

Oco0enHocTH 0TOOPA U AIaANTAIMU Y4eOHOT0 MAaTepHAaJIa M0 XUMHUHU

OOyueHue y4eOHOMY TpEeaMETy «XHMHS» HEOOXOIMMO CTPOUTHh Ha CO3JIaHUU
ONTUMAJIbHBIX YCJIOBUH [Ji1 YCBOEHHUS MPOTPAMMHOIO MaTepuana OO0ydarolIuMUCS C
3IIP. Bonblioe BHUMaHWE AOJKHO OBITh yHeleHO oTOOpy ydeOHOro mMarepualia B
COOTBETCTBHUH C MPUHIUIIOM JOCTYMHOCTH MPU COXPAHEHUHU OOLIEro 0a30BOr0 YpPOBHSI.
OH 0KeH Mo coAepKaHuI0 U 00bEMY OBITh aJalITUPOBAHHBIM 1J1s oOyyatomuxcs ¢ 3I1P
B COOTBETCTBUHU C UX OCOOBIMHU 00pa30BaTEIbHBIMU NOTPEOHOCTAMU. ClienyeT 00JIeryuTh
oBiasieHue MmatepuasioM oOyuatomumucsa ¢ 3P mocpenctBom ero JeTanbHOIO
OOBSICHEHUS C CHUCTEMaTUYECKHMM [OBTOPOM, MHOTOKPaTHOM TPEHHUPOBKOW B
MIPUMEHEHUN 3HAaHUN C MCIOJIb30BAHHEM IMPUEMOB aJTOPUTMU3ALMUA U BU3YaIbHBIX
ornop, 00y4YeHus CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHue i1 MOJHOLEHHOIO YCBOEHUS YUYEOHOrO maTepuana UMEeT
Oropa Ha MEXIPEIMETHBIE CBSI3M BOIPOCOB, M3y4Ya€MbIX B JTAHHOM KypC€, C TAKUMH
yueOHbIMU TpenMeramu  Kak «['eorpadus», «®Pusmkay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT e YYeOHBIH MaTepuan C pPa3HbIX TOYEK 3pPEHUf,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €T0 JIydIlIeMy OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIICHUIO TIOJIYYEHHbBIX 3HAHUM U MPAKTUYECKUX YMEHUH.

[Ipu moAroTOBKE K ypOKaM y4YWTEIh JOJDKEH MPEeIlycMOTpeTh (GOpMHUPOBAHUE Y
oOy4JaroIuXcs yMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh N3yYaeMblil MaTepua,
TUIAHUPOBATh TPEJCTOSIIYI0 paboTy, OCYHIECTBISATH CAMOKOHTpOJib. HeoOxomumo
MOCTOSIHHO ~CJIEIUTh 3a TMPaBUJIBHOCTHIO pPeueBOro OGOpMIICHHS BBICKA3bIBAHUN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSAMM TIOBEJECHUS M ACATEIbHOCTH, oOydarommuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTraHM30BAHHOCTH) HEOOXOAMM CTPOXKANIIMKA KOHTPOJb
COOJIFO/ICHUS TIPaBUJI TEXHUKH 0€30MacHOCTH IIPH MPOBEICHUH JIa0OPaTOPHBIX paboT B
XUMHUYECKOM KaOMHETE.

IIpumepHbie BUABI AeATebHOCTH oOydawmuxcs ¢ 3IIP, o0ycioBiieHHbIE
0co0bIMH 00pa30BaTEILHBIMM NMOTPEOHOCTSAMHM M 00ecredyrBaIOIIUe OCMBICJIEHHOE
OCBOEHNE CO/IeP:KaHUM 00pa30BaHMS MO NpeaMeTy «XUMHUD)

Copepxanue BUAOB JHesTenbHOCTH oOywaromuxcsi ¢ 3[IP Ha ypokax xumuu
ompenenseTcss uX 0coObIMH 00pa3oBaTeIbHBIMU MOTpeOHOCTSIMU. [lomMuMoO MmHPOKO
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ucnosbdyeMblx B @OIT OO0 o0mux 11 Bcex O0ydarolUXCsl BUAOB JAESTEIBHOCTH
ClIeAyeT YCWUIUTh BHUJIBI JACSTEIbHOCTH, CHEeUU(pUYHBIE [Ji1 JaHHOW KaTeropuu
oOyyaromuxcs, ajig 00eCleueHNs] OCMBICIICHHOTO OCBOEHUS COJIepKaHUs 00pa30BaHUs
M0 TPEeAMETY: YCUJICHHE MPEIMETHO-MIPAKTUYECKON IEATeIbHOCTU C aKTUBU3aIUel
CEHCOPHBIX CHCTEM; YEPEJOBaHUE BHUJOB ACATEILHOCTH, 3a/ICHCTBYIOIIUX Pa3IMYHbIC
CEHCOPHBIE CUCTEMBbI; OCBOCHHUE MaTepHuaia ¢ OMOpPON Ha alTOPUTM; «IIOIIArOBOCThHY» B
M3YUYEHUHU MaTepuaia; UCIOJIb30BaHUE JIOMOTHUTEIBLHON BHU3yalbHON OMOphI (TUIaHBbI,
00pa3Iipl, CXeMbl, A0JI0HBI, ONOpHbIE Ta0auIbl). s pa3BuTusa y odyuarommuxcs ¢ 311P
YMEHHSI JieJIaThb BbIBOJIbI, (OPMUPOBAHUSA TIPaMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HEOOXOJIMMO HCIOJIb30BAaTh OMOpPHBIE cioBa M Kiuile. Ocoboe BHUMAaHUE CIEAYET
YAEIUTh OOYYEHHUIO CTPYKTYpPUPOBAHMIO MaTepualia: COCTABICHUE PHUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJI€HUE TaOJIMI, COCTaBI€HHUE KIacCUPUKAIUU C
0003HaYeHHBIMU OCHOBAHUSIMHU ISl KJIACCU(DPUKALIMY U HATIOJTHEHUE X TPUMEPAMU U JIp.

[IpumepHas TemMaTndeckass U TEPMUHOJIOTHYECKAs JIEKCUKa cOoOTBETCTBYeT DOII
000.

Hns oOywaromuxca ¢ 3I[IP cymiecTBeHHBIMU SBISIIOTCA TMPHUEMBbI pabOThl €
JEKCUYEeCKUM MaTepuasioM 1o npeamery. lIpoBoautcs cnenuanbHas paboTta 1O
BBEJICHUIO B aKTHUBHBIN CJIOBapbh OOYYalOUIMXCS COOTBETCTBYIONIEH TEPMHUHOJIOTHU.
N3ydaemble TEpMUHBI BBOASTCS Ha MOJHMCEHCOPHON OCHOBE, 00si3aTelibHA BH3yasbHas
MOAIEPIKKA, AJITOPUTMBI Pa0OThI C ONPEIECIIEHUEM, OITOPHBIE CXEMBbI ISl AKTyaIn3alun
TEPMUHOJIOTHUH.

MecTto yueOHOro npeamMera «XumMusH» B y4eOHOM IIaHe

B cootBerctBUM ¢ @enepaidbHbIM TOCYJIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro oOpa3oBaHUs y4EOHBIN MpeaMeT «XHUMHUS» BXOIUT B
npeaMeTHy0 00nacTh «EcTecTBeHHOHAy4HbIE MPEIMETbI» U SIBISETCS 00513aTEIbHBIM
IUIS1 U3YUYECHUS.

Y4eOHbIM MIaHOM Ha €€ M3ydeHue OTBeJeHO 136 y4eOHBIX 4acoB — Mo 2 4 B
HeJeno B 8 U 9 KilaccaXx COOTBETCTBEHHO.

Conepxanue yueOHOro mpeamera «XuMusy, TpenctaBieHHoe B denepanbHOU
paboueit mporpamme, cootBeTcTBYeT ®I'OC 00O, pazpaborano ¢ yuerom denepanbHon
OCHOBHO# 00pa30BaTeIbHOM IIPOrpaMMBbl OCHOBHOT'O 00IIIeTO 00pa30BaHus M0 y4eOHOMY
npeamMery  «Xumus», CcooTBeTcTByeT DenepaibHOM aJanTHPOBAHHOM OCHOBHOM
o0pa3oBaTeIbHON MporpaMMe OCHOBHOTO 00Imero oOpa3oBaHUs OOYyYalOIMMUXCS C
3a/1IePKKOM MICUXUYECKOTO Pa3BUTHA.

COJEPXXAHUE YUEBHOT' O IIPEJMETA «XUMMWS»

COJEPXXAHUE ObYYEHMA B 8 KIIACCE

IlepBoHayabHbIE XUMUUYECKHE MOHSATHUS

[Ipeamer xumuu. *Pons Xxumum B Ku3HM YenoBeka.®* Tema u BemiecTsa.
dusnyecKrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHE BEIIECTB. * XHUMUS B CHCTEME
Hayk.* Uucteie BemecTBa u cmecu. CriocoObl pazaenenus cMmecei. [IpaBuia 6e3omacHoro

oOpaieHusi ¢ BemecTBaMU | JIabopaTOpHBIM obopynoBanueM. *I[loHsTHe 0 MeTomaXx
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MO3HAHUS B XUMHH. *

ATOMBI U MOJEKYJbl. XUMUYECKHUE DHJIEMEHThl. 3HAKU (CUMBOJBI) XUMHUYECKHUX
anemMeHToB. OTHOCUTENbHASA aTOMHas Macca. [IpocTbie u clioXkHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuyeckasi opmyna. BameHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. *3aKoH
MOCTOSTHCTBA COCTaBa BellecTB.* OTHOCUTENIbHAS MOJIEKYJIsIpHAsi Macca. MaccoBas J10Jis
XUMHUYECKOTO 3JIEMEHTA B COEJIMHEHUH.

Ou3nyecKkue M XUMHYECKHE SBICHUA. XuMHueckas peakuusa. [IpusHaku
XUMHYECKHX PEAKIUU. YPABHCHUS XMUMHUUYECKHX PEAKIMi. 3aKOH COXPAaHECHUS MacChl
BemlecTB. Krnaccudukaiuss XUMHUYECKUX peakiuil (COeNMHEHUs, Ppa3JIoKEHUs,
3aMelleHus, OOMeHa).

XUMHAYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYJIOW, C MpaBUIaMU
paboThl B J1a0OpaTOpuu M NMpUEMaMH OOpallleHHus ¢ Ja00paTOpPHBIM O0OpPYIAOBAHUEM;
U3yYEHUE U OMNHCAHWE (PU3NYECKUX CBOMCTB OOpa3lOB HEOPraHUYECKUX BEIIECTB;
HaOmoeHue pu3ndeckux (IJIaBJIeHUE BOCKA, TassHUE JIb/a, pACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIMSI BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE MEIHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE Mela C KUCIOTOM) SIBIICHWM, HAOJIOJACHUE U OIMHCAHHE
MIPU3HAKOB MPOTEKAHUSI XMMUYECKUX PEaKIUil (pa3loKeHHe caxapa, B3auMOJICHCTBHE
CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, paznoxeHue ruapokcuaa meau (1) npu narpeBanum,
B3auMo/ieiicTBUE *kese3a ¢ pacTBopoM conu Meau (I1));uzyyenue cnocoOoB paszaeseHus
cMeceid (C TNOMOILIBID MarHurta, (QUIbTPOBAHHWE, BbIAPUBAHUE, JUCTUILIALIMS,
xpomaTorpadusi), TpOBEACHHE OYMUCTKA MOBAPEHHON COJM; HAOIIOEHUE W OMHCAHUC
pEe3yJIbTaTOB MPOBEACHUS OMbITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MacChl;
CO37]aHuE MoJIeNIel MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Baxueiimue rmpeacTaBuTesn HEOPraHMYECKUX BEIIECTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kucnopom — s3ieMEHT U HpoCTOe
BemecTBO. Haxoxknenne Kuciopoja B mpupoje, Gu3nueckrue U XUMUYECKUe CBONCTBA.
Peakuuu ropeHHsi NpoOCThIX U CIOKHBIX BemecTB. CrocoObl MOJyYeHUs KUCIOPOJAa B
naboparopun *u npomeiieHHOCTH. * [IpumeHenne kucnopona. [ToHaTre 00 okcumax.
KpyroBopot kucnopozaa B mpupoe. *O30H — amuioTporiHas MoguuKaIus Kucaopoa.

TemnoBoit A PekT XUMUIECKON peaKIuy, TePMOXUMHUUYECKHUE YPAaBHCHHS, dK30- U
HHAOTEPMUYECKHE PeaKluu. TOMINBO: YyTOidb U METaH. 3arpsi3HeHNE BO3/1yXa, YCUIICHUE
MapHUKOBOTO A PekTa, pa3pylieHne 030HOBOTO CJIOs. *

Bonopon — sneMeHT u mpocToe BemiecTBO. Haxoxknenue Bomopona B MpHUPOJE,
¢bu3nYecKre U XMMUYECKHE CBOMCTBA (Ha MpUMeEpe B3aUMOJCHCTBUSA C HEMETAUIAMU U
OKCHJIaMH METaJUIOB), MpUMEHEeHHe, *crocoObl nmoirydeHus.™ [loHaTHe 0 KHCIIOTax U
COJISIX.

KonunuectBo BemiectBa. Monbs. MossipHas macca. 3akoH ABorajapo. MomsipHbIi
00BEM Ta30B. PacueTsl Mo xumudeckoit ¢popmyie. PacaeTs MacCOBOM J10IM XUMHUYECKOTO
AIIEMEHTAa B COEIMHEHUH, KOJIMYECTBA BEIECTBA, MOJSIPHON MacChl, MOJISIPHOTO 00beMa
ra3oB. PacuéTel o XMMHUYECKUM ypaBHEHUSIM.

*®uzndeckue croicTBa BoabL* Boga. Ee coctas, ctpoenne u mosekyisl. *Boja
Kak pacTBoputenb.* PacTBopbl. *[IoHATHE O HACHIIIIEHHBIX U HEHACHIIIICHHBIX PACTBOPAX.
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[lonsiTue pacTBOpUMOCTH BellecTB B Boje.* PacyeT maccoBod 1oiM BellecTBa B
pacTtBope (TpolleHTHash KOHIEHTpanus). MaccoBas 101 BellecTBa B PacTBOPE.
*XuMu4eckue CBOMCTBA BOABI (pa3ioKeHUE, PeaklMi ¢ HaTPUEM, OKCHJIOM KaJbIIHS,
okcuaoMm cepbl (IV) peakumu ¢ meramaamMu, KUCIOTHBIMU M OCHOBHBIMHU OKCHJIaMU).
[Tonsitue 06 ocHOBaHUsAX. Posib pacTBOPOB B MPUPOJIE U B KU3HU yenoBeka. Kpyrosopor
BOJIbI B IpUpo/Jie.* 3arps3HeHre NpupoaHbiX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Baxnelmme  ki1acchl ~ HEOPraHMYECKHUX  COCAUHEHHIA. Knaccudukarnus
HEOpPraHu4eckux coeauHeHud. OKcuapl: cocTaB, Kilaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHble, HecoeoOpa3ytouume - Ha npuMepe okcuaa yriaepoaa (II) u
okcuaa azora (II)), Homenknarypa.* *IlonyueHue™ m XMMUYECKHE CBOWMCTBA OKCHJIOB
(B3aumogeiicTBUe ¢ BOJOW, KuciloTamu, ienodamu). OcHoBanusa. Kiaccudukanus
OCHOBAaHMM: WIEIOYM W HEPACTBOPHUMBIE OCHOBaHWA. HoOMeHKIIaTypa OCHOBaHMM.
duznyeckue M XUMHUYECKHE CBOMCTBA OCHOBaHMM (B3aMMOJCHCTBHE C OKCHAAMU
HEMETAJUIOB, KUCIOTaMU, cosiamu). *[lonyuenne ocHoBaHUM. *

Kucnotsl: coctaB, knaccudukanusi, HOMEHKIATypa, (PU3NUECKUEe U XUMHYECKUE
CBOMCTBa (B3aMMOJEHCTBHE C METAJUIAMH, OCHOBHBIMU OKCHJaMH, OCHOBaHUSIMH,
COJIIMH, Ha TIPUMEPE COJSHOM W CEPHOM KHUCIOT), *CrmocoObl momyudeHus.™ Ps
aktuBHoctu MmetauioB H. H. bekeroBa. Conum (cpegHue): HOMEHKIATypa COJIeH,
*crmocoObl MOMyYeHUs ™, B3aMMOJICHCTBHE COJICH C MeTallJIaMH, KAUCJIOTaMH, IIEI0YaMu U
COJISIMU, TPUMEHEHHE.

[Torsitue 00 am@oTepHBIX THAPOKCHIAX (HAa TpUMEpe IHUHKA U *alrOMUHUS™):
*XMMUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C KUCIOTAMHU U IIEJI0YaMU, Pa3IOKECHHUE TIPH
HarpeBaHUU) U MOIy4YeHue. ™

I'enetnyeckass CBsI3b MEXAY KJaccaMM  HEOPraHMYECKUX  COEAUHEHUHU.
['eneTnueckue psibl.

XHUMUYECKUN SKCIIEPUMEHT: KaU€CTBEHHOE ONPEACIICHUE COIePKaHUs KUCIOPO1a
B BO3/lyX€; MMOJYy4YEHUE U U3YUYECHHE CBOMCTB KUCIOPO/a; HAOIIOJE€HHE B3aUMOICUCTBUS
BEILECTB C KHUCIOPOJAOM U yCJIOBHS BO3SHUKHOBEHUS U IIPEKpaIEHUs TOpeHUs (1oxKapa);
O3HAKOMJICHHE ¢ 00pa3llaMH OKCHJIOB M OMMCAHUE WX CBOWCTB; MOJTYUYCHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (TOpeHHue); HaOII0ICHHE O00pa3IoB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCJIeIOBAaHUE OCOOEHHOCTEW pPAaCTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OMPECIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA;
B3aHMMO/JICHCTBHUE BOJIbI C METAJIJIaMH (HATPUEM U KaJIbIIMEM ) (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEpPUAIIOB); OMNpPEAECICHUE PACTBOPOB KHCIOT M IIEJIOYE C MOMOIIbIO
WHANKATOPOB; HCCIeOBaHNE 00pa3IlOB HEOPTAHMUECKHUX BEIIECTB PAa3IMUHbIX KJIACCOB;
HAOJIIOICHNE W3MEHEHUSI OKPACKM WHAMKATOPOB B PACTBOpPAaX KHUCIOT W IIEJIOYEH;
U3yueHue B3auMojencTBus okcuaa menu(ll) ¢ pactBopoM cepHON KHUCIOTHI, KUCJIOT C
METaJUlaMH, PEaKUUN HEUTpaIU3alMK; T[OJYyYECHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJTHOI'O METAJIJIa APYTUM U3 PACTBOPA COJIH; PEIICHUE SKCIIEPUMEHTAIbHBIX
3a71a4 o TeMe «BaxHenune KI1accbl HEOPTAaHUYECKUX COETUHEHUIN.

[Tepnonuueckuit 3akoH u lleproanyeckas cucteMa XUMHUYECKHX 3JIEMEHTOB
. . MenpaeneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBsi3b. OKUCIUTENIBHO-
BOCCTAaHOBUTEJILHBIC PEAKIIHH.



[lepBble MOMBITKU KIaCCU(PUKALIMKN XUMUUYECKUX dTIeMEHTOB. [loHsiTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (I1I€JIOYHBIE U 11€JIOYHO3EMEINIbHbIE METAILIIbI, TaJIOT€Hbl, UHEPTHHIE
rasbl). *2JeMEeHTbI, KOTOpbIE 00pa3ytoT aM(POTEPHBIE OKCUABI U TUIPOKCUIBI. *

Ilepuonnueckuit 3akoH. Ilepronnyeckass cHUCTEMAa XUMHYECKHX SJIEMEHTOB
JI. 1. Menpneneena. Koportkonepuoanas u * IIMHHOTIEPUOIHAS * dhopmbl
[Tepuoauueckoit cuctembl xumudeckux syemMeHToB JI. WM. Menneneesa. Ilepuoasl u
rpymmnbl. OU3NYECKUN CMBICT TOPSIAKOBOIO HOMEpPa, HOMEpPOB IMepuoAa M TPYIIIbI
3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX simep. *M3oronbl.* Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000J0Y€K aTOMOB IepBbiX 20 xuMHuueckux 3neMeHToB [leprnoanueckoii
cucrembl J[. 1. MenneneeBa. XapakTEpUCTHKAa XUMHYECKOrO JJIEMEHTa II0 €r0
nonoxeHuto B Ilepnognueckon cucreme J[. 1. Menneneesa.

*3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB 3JIEMEHTOB MAJIbIX MEPHUOJIOB U TIaBHBIX
MOATPYII, B 3aBUCUMOCTH OT aTOMHOro (TOpPSAKOBOrO) HOMepa 3HauCHHE
[lTepuonnueckoro 3akoHa u I[leproaMYEeCKOW CHCTEMBI XHUMHUYECKUX DSJIEMEHTOB IJIs
pa3BuTusa Hayku U nipaktuku. [{. 1. MeHnneneeB — y4€Hblid U rpaxaaHuH. *

Xumuueckass cBsA3b. KoBajieHTHass (moyisipHass W HENOJSIpHAsi)  CBSI3b.
*INEKTPOOTPHUIIATEILHOCTh AaTOMOB XUMHUYECKUX 3J1eMEeHTOB.* MloHHAs CBS3b.

Crenenp oxucneHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipoueccs
OKHUCJIEHUS U BOCCTaHOBJEHUA. OKUCINUTENN U BOCCTAHOBUTEH.

XUMHUYECKUA SKCIEPUMEHT: H3ydYeHHue OoOpa3loB BEIIECTB METANIOB U
HEMETAJJIOB; B3aMMOJICUCTBUE THAPOKCHIA IIMHKA C PacCTBOpaMU KHCIOT U IIEJIOYEH;
MIPOBEJEHUE OMBITOB, MJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu pa3aoKeHus, COSTUHEHHUS).

MexnpeaMeTHbIe CBA3U

Peanuzanus MeXNpeaMETHBIX CBsS3e€d MNpU HM3YYeHHMH XWMHUU B & Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHUE KaK OOINX €CTeCTBEHHO-HAYYHBIX MOHSITUH, TaK
U TIOHSATUH, SBISIONIMXCS CUCTEMHBIMH ISl OT/AENBHBIX TPEIMETOB €CTECTBEHHO-
HAYYHOTO IUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAYYHBIN (DaKT, rUMOTE3a, TEOPHs, 3aKOH,
aHanu3, CHUHTE3, KiacCUUKaIus, TMEePUOANIHOCTh, HAOIIOJEHNE, JKCIIEPUMEHT,
MOJICIIUPOBAHUE, U3MEPEHHUE, MOJIETh, SIBJICHHE.

®duzrka: mMaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH], W30TOIHI,
PaAMOAaKTHBHOCTh, MOJEKYJa, OJJIEKTPUUECKUI 3apsiji, BEIIEeCTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHME BEIleCTBa, ra3, (pu3nyeckue BETUUYUHBI, €IUHUIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, runpochepa, MUHEpaAbI, TOPHBIC IMOPObI, TOJIC3HBIC
MCKOIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

COJEPKXAHHME OBYYEHMUA B 9 KIIACCE

BemectBo n xuMmudeckast peakuus
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[lepnomnuecknit 3akoH. Ilepuommueckas cuUcCTEMAa XWMHUYECKUX JJIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KallMs, KaJlbLUA U UX COCIMHEHUI B
COOTBETCTBUU C TMOJIOXKEHUEM 3JIEMEHTOB B lleproguueckoi cuctemMe U CTPOECHUEM HX
aTOMOB.

Ctpoenune BemiecTBa: BHUABI XHUMHUYECKOW CBS3U. THMBI KPUCTALIMYECKHUX
PEETOK, *3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIA KPUCTAIUNIMUECKON pEeIIETKA U BUIA
XUMUYECKOU CBSI3H.*

Knaccudukanysa u HOMEHKJIaTypa HEOPraHMUYECKUX BEHIECTB (MEXIyHapoHas U
TpUBHAJIbHAS ). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3JIMUHBIM KJlaccam
HEOPraHUYECKUX COCAMHEHUM, FTeHeTUYeCKas CBSI3b HEOPTaHMUECKUX BEUIECTB.

Knaccudpukanmss XuMUYECKUX PEaKIUi MO pa3iMuHbIM MpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEAKLHMH BEILIECTB, MO TEILIOBOMY 3(PHEKTy, MO U3MEHEHUIO
CTENEHEN OKHUCIEHUS XUMHUYECKHX DBJIEMEHTOB, *M0 O0O0paTUMOCTH, IO Y4YacTHUIO
Katanu3aropa).® Dk30- U JIHAOTEPMHUYECKHE peakuuu. *TepMoxumuueckue
ypaBHEeHHUS. *

*[lonarne o cCKOpocTHM XuMUuYeckol peakuuu. lloHsitue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakuusix. [IOHSTHE O TOMOrE€HHBIX M TE€TePOre€HHBIX
peakiusix. [lonsitue o xumuueckoMm paBHOBecu. CMelIeHuEe XUMUYECKOTO paBHOBECHSI.
@akTOphl, BIUSIONINE HA CKOPOCTh XUMHUYECKON PEAKIUU U MOJ0KEHUE XUMUUYECKOTO
paBHOBecHs. *

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIEKTPOHHBIHN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHHEe YPaBHEHHN OKHCIUTENIbHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIINI C HCTIOJIB30BAaHIEM METO/Ia AIEKTPOHHOTO OasiaHca.

Teopust 3IEKTPONIUTHYECKON TUCCOLMALMU. DIEKTPOJUTHYECKAsT IHCCOLIMAIUS.
DNEKTPOIUTHl W HEINCKTPoNuThl. KaTwoHbl, aHWOHBL *MexaHWU3M JUCCOIHAIUU
BEIIECTB C pa3IMYHBIMM BHJAAMU XHUMHUYECKOM cBsi3u. IloHsATHE O cTeneHu
nucconuanun.* CHIbHBIE U ClTa0bIe SJIEKTPOJIUTHI.

Peakniun morHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa JI0
KOHIA. [TonHpIE M COKpalIEHHbIE MOHHBIE YPABHEHUs peakiui. XUMUYECKHE CBOMCTBA
KHCIIOT, OCHOBAaHMH M COJICM B CBETE€ IMPEJACTABICHHA 00 JICKTPOITMTHICCKOM
nuccouuannn. Cpena pactBopa. KadecTBEeHHblIE peakluM Ha KAaTHOHBI WM aHHUOHBIL:
XJOpua-, OpomMum-, woaua-, cyiabdar-, kKapOoHaT-, cwiIMKaT-, ¢docdar- aHUOHBI,
TUJPOKCUA-UOHBI; KATUOHBI aMMOHUSI, MarHus, KaJabliMs, ATIOMUHUS, kene3a (2+) u (3+),
Menu (2+), IMHKa, MPUCYTCTBYIOIIME B BOAHBIX paCTBOpax.

XUMHUYECKUN DSKCIEPUMEHT: O3HAKOMJIEHME C MOJEIAMHU KPUCTAITMYECKHUX
pPEIETOK HEOPTraHUYECKUX BEIIECTB — METAJJIOB U HeMeTaJIoB (rpadura u anmMmasa),
CJIOKHBIX BEIIECTB (XJOpUlla HATpUs); MCCICAOBAHUE 3aBUCUMOCTU CKOPOCTH
XUMUYECKOW peaklud OT BO3ACHCTBHS pa3NIUyHBIX (HAKTOPOB; HCCIEIOBAHUE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOIECCA AUCCOLUUALNH KUCIOT, IIEI0YEH U
coieid  (BO3MOXHO  HCIIOJIb30BAaHHME  BUIEOMATEPUATIOB); MPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKA TPOTEKaHUA pEaklMié MOHHOTO oOMeHa (oOpa3oBaHue
ocaJlka, BBIJICJICHHE Ta3a, 00pa30BaHME BOJIbI); OIMbBITOB, WILTIOCTPUPYIOIIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEaKIUil  (FOpeHUE, pEeakUuu PasJIoKEHUs,
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COGI[I/IHCHI/ISI); pacnmo3dHaBaHUC HCOPraHMYCCKUX BCHICCTB C IIOMOIIBIO KAaYCCTBCHHBIX
peaKHI/II\/,I Ha MOHBI;, PCHICHUC SKCIICPHMMCHTAJIbHBIX 3a/1a4.

HewmeTtanbl u ux coenuHeHus

OOmiast  xapakTepucThka TajgoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIe cTeNeHn OKkuciieHus. CTpoeHue u Gu3n4ecKkre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOTeHOB. XMMHUYECKUE CBOMCTBA HA MPUMeEpe XJiopa (B3auMOICICTBYE ¢ MeTaJlJIaMH,
HEeMeTaJylaMH — BOJOPOJOM M KHCIOpojaoM, *menodamu®™). XmopoBogopon. ComnsHas
KHCJIOTA, XMMUYECKUE CBOMCTBa, *moiydeHue®, mpumenenue. *JleiicTBue xjopa u
XJIOPOBOJIOPO/ia Ha OpPraHU3M uesioBeka.™ BakHeiline XJIOpUIbl U UX HAXOXKICHUE B
pUpoJIE.

O6mas xapaktepuctrka 3JeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEPHbIE CTETIEHU OKUCIICHUS.

Crpoenue u (pu3MUEeCKHE CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U CEPBL
AnnotpornHbie MOAU(UKAIMUA KUCIOpOoAa W cepbl. XUMHUYECKHE CBOMCTBAa CEphI
(B3aumogeiicTBUue *c HemeTaniaMu® — BOJOPOJAOM M KHUCIOPOJOM, METaJlJIaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOM M CepHOU KucioTtamu).* CepoBOIOPOJ: CTPOCHUE,
¢dbu3nyeckre U XMMUYECKUE CBOMCTBA (KHCJIOTHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA).
Oxkcuabl cepbl Kak IpeACTaBUTENN KUCIOTHBIX OKCcHUIOB. CepHasi KuciaoTa: puznueckue
U XuMHueckue cBoiicTBa (o0mme u crnenupuueckue). Cold CEpPHOU KHUCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHUCTast KUCIOTA. *XUMUUECKUE PEeaKini,
JeXalme B OCHOBE MPOMBIIUIEHHOTO CIOc00a TONYYEHUs CEpHOW KHUCIOTHL*
Haxoxnenue cepbl 1 €€ coeauHeHni B npupoe. I I[puMenenne cepsl u €€ COeTMHEHNN B
ObITY W B MPOMBIIUICHHOCTH. *XUMHUECKOE 3arpsA3HEHHUE OKpPYXKaIoMIEH Cpeisbl
COEIMHEHUSAMU cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI
ero MpeoTBpaIieHus. *

O6u1as xapakrtepuctuka 351eMeHToB VA-rpytibl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u pocdopa, XxapaKTepHbIC CTSIICHH OKUCIICHUS.

A30T, pacrnpocTpaHeHUE B MpUpoAe, (PU3MUECKHE U XHUMHUYECKHUE CBOMCTBA
(B3auMoneiicTBUE € MeTaulaMd W HEMeTalUlaMU - KHUCJIOPOJOM M BOJOPOJIOM).
Kpyroeopotr azora B mpupoae. AMMHaK: (QU3NYECKHUE W XUMUYECKHE CBOMCTBA
(OKHCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pPacTBOpa), *mojydeHue™ u mpuMeHEHHE.
Conu amMMOHHS: cOCTaB, (U3MYECKHME U XUMHUYECKHE CBOWCTBAa (pasliokKeHUE,
B3aMMOJICCTBUE CO IIEJIoYaMH), npuMmeHeHue. KauecTBeHHass peakiys Ha HWOHBI
aMMOHHS. A30THasi KHCIIOTa, €€ (u3MUecKrue M XUMHYECKHE CBOWCTBa (00mIMe u
cnerubuyeckue), *nomydenme.* Hurtpatel (pazmoxenue). A30THUCTas KHCIOTA.
Hcnonb3oBaHrne HUTPATOB U COJIEH aMMOHMSI B KAUe€CTBE MHUHEPAJIbHBIX YJA00pECHUH.
*XUMHUUYECKOe 3arps3HeHHe OKPYXKAIOUIEH Cpebl COSAMHEHUSMU a30Ta (KUCIOTHBIC
JIOK/TH, 3arpsI3HEHNE BO3/1yXa, MOYBBI U BOJOEMOB). *

docdop, *amnorpornasie Mogudukanuu docdopa,* GuzMUIECKUe U XUMHIECKHC
CBOICTBa (B3aMMOJEMCTBHE C METaUIaMH, HEMETaUlaMH, *KOHIICHTPUPOBAHHBIMU
a30THOW W cepHoW kucimoTamm).* Oxcun dochopa (V), oprodocdopHas KucioTa:
dbu3ndyeckre W XHMHYECKHE CBOWCTBa, *monydeHue.* *[loHaTHEe O MHHEPAIBHBIX
ynoOpenusx: HUTpaThl U ¢docdarel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHmsx.* OOmast
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xapakrepuctuka 35eMeHToB [VA-rpynnel. OCOOEHHOCTH CTPOCHUSI aTOMOB yIiiepoja U
KpeMHUsl. BalneHTHOCTh W XapaKTepHbIE CTENEHUW OKHUCJIEHUS aTOMOB yriepoia Hu
KkpemHus. Pacnipoctpanenue yriepoja B IPUPOE, XapaKTEPHbIE CTETIEHU OKUCIICHUS.

VYrnepon, amnorponHble Moaudukauuu (rpadut, anmas), GUMYECKUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICUCTBUE C METaJUIaMH, HEMETalIaMH,
*KOHIIEHTPUPOBAHHBIMHA a30THOW W cepHOM kucimotamu)* AmcopOrms. Kpyrosopor
yriepoaa B mpupoae. Okcuabl yriaepoja, ux (Qu3nueckue U XMMHUYECKHE CBOMCTBA,
MOJIy4YeHUE U MPUMEHEHUE, JCHCTBUE Ha OpraHu3M 4YeloBeKa. *IKOJOrMYecKHue
npo0JieMbl, CBA3aHHbIE ¢ OKkcuaoM yriepoaa(lV); runoresa rino0asbHOrO MOTEIMIICHUS
KJIUMaTa; NapHUKOBBIM 3PdexT.* YronpHas kuciora v €€ coiid, UuXx (PU3UYECKHE U
XUMUYECKHE CBOMCTBa, *monydeHwe W mnpuMmeHeHue.™ KadecTBeHHas peakuus Ha
KapOoHaT-uoHkl. Mcnonp30BaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIUIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

OO6uue npeacTaBieHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHHUS OPraHUYECKHUX
COeIMHEHUH yriepoaa (Ha npuMepe MeTaHa, 3TUJICHA, ITaHOJIa, YKCYCHOM KUCTOThI. *Mx
cocTaB U xumuieckoe crpoenue. Knaccudukanus oprannueckux BemiectB.® [lonsitue o
OMONOTUYECKN BaXKHBIX BEIIECTBAX: JKUpaX, OCNKaX, yriaeBoJgaX — M UX POJIA B )KU3HU
yesoBeka. *MarepuanbHOE €IUHCTBO OPTraHUYECKUX U HEOPTAHMYECKUX COEUHEHHM. *

Kpemuuii, ero ¢wusmyeckue W XUMHYCCKHE CBOWCTBA (Ha TIpUMepe
B3aMIMOJICHCTBHSI C MeTaJJIJaMH W HEMeTajulaMH), *TonydeHne™ W TpUMEHEHHE.
*Coenunenus kpeMHus B nipupoje. Obmue npencrapienus o6 oxcuae kpemuusi(IV) u
KpeMHueBor kucioTe. CUnKaThl, GU3NYECKne U XMMHYECKHE CBOMCTBA, MOTYYCHUE U
IPUMEHEHHE B OBITY, TPOMBILIJIEHHOCTH (B MEIUIIMHCKOM, AIIEKTPOHHOM, CTPOUTEIbHOU
u 1p.). BaxHeiimue cTpouTelnbHBIE MaTEpHANbl: KEpaMHUKa, CTEKJIO, IEMEHT, OeTOH,
xene300eToH. [IpobieMbl 06€30MacHOrO MCIOJIB30BAHUSI CTPOUTEIBHBIX MATEPHAIOB B
MIOBCETHEBHOM JKU3HMU. *

XVWMHUYECKUN SKCIEPUMEHT: HM3y4eHHUE OO0pas3lloB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI, IMPOBEACHUE KAYECTBEHHBIX PEAKUUU HA XJIOPUIA-UOHBI U
HAOJIIOICHNE TPU3HAKOB HX TPOTEKAHUS; OMBITHI, OTpakarouue QU3NIECKue u
XUMHYECKHUE CBOWMCTBA TajJOr€HOB M MX COEAUMHEHUW (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIOB); O3HAKOMJICHHE C o0pa3llaMud  XJOPHUJIOB  (TaJIOTe€HUIOB);
O3HAKOMJIEHHE C oOpaslaMu cepbl U €€ COeAMHEHUSMU (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHUANIOB); HAOIIOZEHUE TIpoliecca OOYIJIMBaHUSA caxapa IMoja JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, H3YUYCHHE XUMHIYECKUX CBOMCTB pa30aBiIecHHON
CEpHOM KUCJIOTHI, TPOBEICHNE KAaUeCTBEHHOM peakiuu Ha CyJb(aT-uoH U HAOII0ICHUE
npu3HaKa e€ MPOoTeKaHMs; O3HAKOMJICHHE ¢ (U3UIECKUMHU CBOMCTBaMH a3ota, ¢ocdopa
U UX COEMHEHUI (BO3MOYKHO HUCIIOIB30BaHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX
U pochopHBIX yI00pEeHUH; MOJIydYeHHEe aMMHaKa U U3yUYCHHUE €ro CBOMCTB; MPOBEACHUE
KauyeCTBEHHBIX PEAKIMi HAa MOH aMMOHUA U (ochaT-uOH U U3yYEeHHE MPU3HAKOB UX
MPOTEKAHUSI, B3aUMOJECHCTBUE KOHIECHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOYKHO UCIIOJIB30BaHUE BUAEOMATEPUAIIOB); U3yUECHUE MOJEJEH KPUCTALNIMYECKUX
pem€Tok anmasa, rpaduTa; O3HAKOMIIEHHE C TPOIECCOM aIcopOIHMHu PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJI€M M YCTPOMCTBOM HPOTHBOTa3a; IOJy4YEHUE
YTJIEKUCIIOTO Ta3a U U3YyYEHHUE €ro CBOWCTB; MPOBEICHHE KAYECTBEHHBIX pEaKUHUi Ha

13



Kap6OHaT— N CHUJIMKAT-MOHBI U N3YUYCHUC IPHU3HAKOB UX IMPOTCKAHMWA; O3HAKOMJICHUC C
HpOILYKL[I/Ieﬁ CUJIMKATHOM IMPOMBINIJICHHOCTH, PCIICHHC OKCIICPUMCHTAJIbHBIX 3aJa4 I10
TeMe «BakHelIe HeMeTalIbl U UX COCIUHCHUSA) .

Mertamibl 1 KX COETUHEHHUS

OO6m1as xapakTepuCcTHKAa XUMUYECKUX JIEMEHTOB — METaJVIOB HA OCHOBAHUU UX
noJioxkeHus B [lepuoguueckoin cucreMe xumuueckux snemeHToB JI. . MenpaeneeBa u
ctpoeHusi aromoB. CTpoeHue MeTauioB. Metajuimdeckas CBs3b M METajjndecKas
KPUCTAJUIMYECKAs PEHIETKA. OJEKTPOXUMHUUYECKUN Pl HANPSIKEHUHW METaJIOB.
®u3znyeckue U XUMHUYECKHE CBONCTBA META/IOB (B3aMMOJIEMCTBUE C KHUCIOPOJIOM,
BOJIOM, kucioTamu). *O06uume crnocoObl nonyueHus metayuio. [loHsTue o Koppo3uu
METAJJIOB, OCHOBHBIE CIOCOOBI 3alUTBI UX OT Koppo3uu. CraBbl (CTaib, YyTYH,
JIOPATIOMUHUMN, OPOH3a) U UX TPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH. *

[lleounble meTamipl: monoxkeHue B llepronnueckoi cUCTEME XUMHYECKHX
aneMmeHTOB [l. . MenneneeBa; ctpoenue aroMoB. Haxoxnenue B npupojie. Pusnyeckue
1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUAbl U TUIPOKCHU]IBI HATPUS
u kanus. [[pumeHenne menoYyHbIX METALUIOB U UX COCINHEHUN.

[[lenoyHO3eMENBHBIE METAJUIBI MATHUN U KaJIbIIUUI: MOJI0KeHUE B [leprnoauueckoit
cucreme XuMuueckux aeMeHToB Jl. 1. MenaeneeBa; CTpoeHUE X ATOMOB; HAXOXKICHUE
B npupoae. Pu3nyecKne U XMMHUYECKUE CBOMCTBA MarHus M Kajuplus. Baxueiniue
COCAMHEHUS KaJbIlus (OKCHJ, THIPOKCHI, coiH). *JXKECTKOCTH BOABI M CIIOCOOBI €&
yCTpaHeHus. *

AnroMuHUA: TosokeHUue B [lepuoanmdeckon cUCTEME XMUMUYECKHX 3JIEMEHTOB
J. U. MeHnneneeBa; cTpoeHuME aroma; HaxoxiaeHue B mpupoge. Dusznueckue u
XUMHUYECKHE CBOWCTBA alfOMUHHS. AMQOTEpHBIC CBONCTBA OKCHIA WM THAPOKCHIA
AJFOMUHUS.

Kenezo: mnonoxenne B llepuognyeckord CHCTEME XHUMHYECKUX SJIEMEHTOB
J. 1. MenneneeBa; CTpO€HHME aroMa; HaxOXICHWE B npupone. DPusumyeckue u
XUMUYECKHE CBOMCTBA Kele3a (B3auMOJAECHCTBUE C METalIaMH, KUCJIOTAMU U COJISIMU).
Oxkcupapl, tuapokcuasl u conu xeneza(ll) wm xenmeza(Ill): cocraB, cBoiicTBa H
*ronmyuenue. *

XVMMHUYECKHI IKCTIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMyi METaJJIOB U CIJIABOB, UX
(bu3HUeCKUMHU CBOWCTBAMU; WM3Y4Y€HUE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOMXKHO
UCIIOJIb30BaHNE BUEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOICHCTBUS OKCUIA KabLU U
HATpHS C BOAOU (BO3MOXXHO HCIOJb30BaHNE BUIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOICTB
XKECTKOW BOJBI; Ipollecca TOPEHHs Keje3a B KUCIOopoAe (BO3MOKHO HCIOJb30BAHUE
BUJIEOMATEpPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKUii HA UOHBI (MarHus,
Kanplusl, amroMuHus, nuHKa, keneza(ll) m xenesza(Ill), memu(Il)); nabmronenue u
OMMCAaHUE MPOLECCOB OKpAlIMBAHUS IUIAMEHM HMOHAMHM HATpHUs, Kajdus M KaJbIus
(BO3MOKHO HCIOJIb30BaHUE BUEOMATEPUATIOB); MCCIEIOBaHWE aM(POTEPHBIX CBOWCTB
TUAPOKCUIA AFOMUHUS U TUAPOKCHUAA IMHKA; PEIIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
Teme « BaxxHenme MeTauibl U UX COCIMHEHUSD.

XUMHS U OKPYXKaroIIas cpeaa
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*HoBble maTepuanbl U TexHOJOTHMU. BelectBa u Martepualibl B MOBCEIHEBHOM
KU3HU YeloBeKa. XHMHS UM 370poBbe. be3omacHoe HCIOIb30BAHHE BELIECTB M
XUMUYECKUX peakuuit B ObiTy. [lepBas momomp nOpu  XUMHUYECKHX  OXKOrax
1 oTpaBiieHUsIX. OCHOBBI AKOJIOTUYECKOM TPaMOTHOCTH. *

*XuMu4eckoe 3arpsi3HEHUE OKpYKaroue cpeasl (mpeaenbHas AOMyCcTUMAst
koHueHTpanus BemectB — [1JIK). Poib XxuMuu B pereHnn 3KoJ0THUecKux mpoosueM. *

*[IpupoaHble MCTOYHHKHU YTJIEBOJAOPOAOB (Yyrojib, MNPUPOAHBIN Tra3, HETH),
MPOAYKTBI UX NEPEPabOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XUMHUYECKUNA IKCIEPUMEHT: U3ydYeHHE 00pa3lioB MaTEpHaloB (CTEKJIO, CILIABbBI
METAJIJIOB, TOJIUMEPHBIE MaTepHabl ). *

MexnpeaMeTHbIE CBA3U

Peanuzamuss MexXnpenMeTHbIX CBs3€d MpH HU3YYEHHMHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Y€pe3 UCTIOIb30BAHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MTOHSITHH, TaK
U TIOHSATUH, SBISIIOIINXCS CUCTEMHBIMH ISl OT/ACIBHBIX TPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (PaKT, THTIOTE3a, 3aKOH, TEOPHS,
aHanW3, CHUHTE3, KiacCUUKAIMsa, TMEePUOJANIHOCTh, HAOIIOIEHNE, JKCIIEPUMEHT,
MOJICIIUPOBAHUE, M3MEPECHHUE, MOJIECTh, SBIICHHUE, TMAPHUKOBBIA 3P(HEKT, TEXHOIOTHS,
MaTepHaIbI.

®duznka: MaTepusi, aToOM, AJIEKTPOH, POTOH, HEUTPOH, WOH, HYKJIH], U30TOIIBI,
PaAMOAaKTHBHOCTh, MOJIEKYJA, SJICKTPUYECKUHN 3apsijl, MPOBOJIHHUKH, TOTYIPOBOJIHUKH,
JURIICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJO0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMYECKasl PEMIETKa, CIUIaBbl, (U3HUECKUE
BEIIUYHMHBI, CIUHUIBI HM3MEPEHUS, KOCMUYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3MIBI,
Comnnre.

buonorusi: dotocunres, gpixaHue, Ouocdepa, HIKOCUCTEMA, MHHEPAIHHBIC
yAOOpEeHUs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHLHBIC BEIECTRA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaNIbl, TOPHBIC MOPOJBI, TOJIE3HBIC
MCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA YUEBHOTI'O ITPEJIMETA
«X1UMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUMA

B menom pesynbratel ocBoeHus obOydwaroutumucsa ¢ 3[IP yueOGHOro mpemmera
«XuMHUsS» JOHKHBI COBIIAJATh C pesyibraramu denepaabHOM pabouei mporpaMMbl
OCHOBHOTO 0011ero oobpazoanus. Hanbosee 3HAUMMBIMU SIBIISIFOTCS

JIMYHOCTHBLIE PE3VJIbTATDI:

JIM4HOCTHBIC PE3yIbTAThl OCBOCHHS MPOrPAMMBI OCHOBHOT'O 00IIIeTO 00pa3oBaHUs
JOCTUTAIOTCA B XOJ¢ OOy4YeHHUS XHMHUU B CIMHCTBE Y4Ye€OHOH M BOCIUTATEIBHOM
NEeSITEIBHOCTA B COOTBETCTBUU C TPAAUIUOHHBIMU POCCUHMCKUMU COLMOKYIBTYPHBIMU U
JyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHSATHIMU B OOIIIECTBE TIPABUIAMUA M HOPMaMH

IIOBCACHUA U CHOCO6CTBYIOT mponcccaM CaMOITIO3HAHMA, CAMOPA3BUTHA U COLUATIN3 Al
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00y4Yaromuxcs.

JlnunocTHBIE pe3yabTaThI OTpPaXKAIOT TOTOBHOCTh oOyyJaromuxcs
PYKOBOJICTBOBATBHCSI CUCTEMOUM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI U pacIIMpEeHHE
OTbITa JIEATEIIbHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTUYECKOr0 BOCIIUTAHMUS:

IIEHHOCTHOT'O OTHOIIEHHSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HacJEeAUI0, TOHMMaHUS 3HAUCHUSI XUMUYECKOM HAYKH B )KU3HU COBPEMEHHOTO
oOlrecTBa, CHOCOOHOCTH BIAJIETh JOCTOBEpPHOW HHpOpManuend O MepeoBbIX
JOCTHXKEHUSIX U OTKPBITUSIX MUPOBOM M OT€YECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 YyCTPOICTBE MUpA U OOLIECTBA;

2) rpaxAaHCKOr0 BOCITUTAHMUSL:

MPEACTABICHUS O COLMAIIBHBIX HOPMAaX U MPaBUIIAX MEXKIUYHOCTHBIX OTHOIIEHUN
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOM,
y4eOHO-HCCIIeI0BATEIbCKOM, TBOPUECKON U IPYTHX BUAAX JIESITEIbHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HOW  COBMECTHOM  JNESTEIbHOCTH  IPU  BBINOJHEHUM  YYEOHBIX,
MMO3HABATEIbHBIX 33/1a4, BBIMOJHEHUN XUMUYECKUX IKCIEPUMEHTOB, CO3/JaHUH YUEOHBIX
MPOEKTOB, CTPEMJICHHUS K B3aUMONOHUMAHUIO M B3aUMOIIOMOIIM B MPOILIECCE ITOU
y4eOHOM AEeSATETbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE MOBEAEHHUE M TMOCTYHKU CBOUX
TOBapUIIEH C TMO3UIMU HPABCTBEHHBIX M MPABOBbIX HOPM C YYETOM OCO3HAHHUS
MOCJIEICTBUH MTOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O MO3HAHUSL:

MUPOBO33PEHUYECKUX MPEACTABICHUN O BEIIECTBE W XHMHUYECKOM pEeakluH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINX OCHOBY
IUIs. TIOHUMAaHHUSI CYIIHOCTM HAay4YHOW KapTHUHBI MHUpa, MPEACTaBICHUU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBSI3SIX YeJIOBEKa C MPUPOIHON CPENIoH, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIX MOTHMBOB, HANPABICHHBIX HA IMOJYYEHUE HOBBIX 3HAHUI MO
XUMUHU, HEOOXOIUMBIX sl 0ObSICHEHUS HAOJI0Ia€MBbIX MPOIIECCOB U SABJICHUM;

MO3HABATEIbHON, MHPOPMAIIMOHHON W YHMTATEIhCKOW KYyJIBTYPBI, B TOM YHCIIC
HAaBBIKOB CAMOCTOSITEILHON pabOThl C YUEOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYpPOil,
JOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHWI0 M TO3HAHWIO, JF0OO03HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0OOpa30BaHMIO, MPOCKTHON U MCCIIEI0BATEIBCKON ACSTEIBHOCTH, K
OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHsI OOy4EHHUS B TalIbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPhI 30POBbSI:

OCO3HAHHUS LEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOILIECHHS K CBOEMY 3[0POBBIO,
YCTAaHOBKM Ha 3J0pOBbIN 00pa3 KM3HU, OCO3HAHUS MOCIEACTBUN U HEMPUSATUS BPEAHBIX
MPUBBIYEK (YIIOTPEOJICHUS  alKOroJisl, HApKOTHUKOB, KypEHHUs), HEOOXOJIMMOCTH
cOOJIFO/ICHUST TIpaBWJI 0€30MacHOCTH IpH OOpalleHUH ¢ XMMHYECKHMH BEIIECTBAMHU B
OBITY U peabHOM KU3HH;

5) TpyA0BOTO BOCIIUTAHUSI:

MHTEpECcAa K MPaKTUYECKOMY HM3yUeHHIO Mpodeccuil u Tpyaa pa3iuyHOro poja,
YBaXEHHE K TPYAy M pe3yJbTaraMm TPYAOBOU NESITENBHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOTO BHIOOpA MHAMBHUAYAJIbHOMN
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TPAEKTOpUU MPOJOJDKEHHUS] O00pa3oBaHUs € YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHUHU, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIEIIHOU
npoeCCUOHANLHON JEATEIbHOCTH M Pa3BUTHUS HEOOXOIMMBIX YMEHUW, TOTOBHOCTH
aJanTUPOBATLCA B MPOQECCUOHATILHON Cpeie;

6) 9KOJIOTUYECKOTO BOCIIMTAHUS:

AKOJIOTUUYECKH 11€1eCO00PA3HOr0 OTHOIICHUS K PUPOJIE KaK HICTOUYHUKY KU3HU Ha
3emie, OCHOBE €€ CyILIECTBOBAHMS, MOHMMAHUSI LIEHHOCTU 370pPOBOIO0 M OE30MacCHOro
oOpaza JKHM3HU, OTBETCTBEHHOIO OTHONIIEHUS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUSI LIEHHOCTH COOJIIOACHUSI IpaBuUil 0€30MacHOro
MOBEJICHUSI IPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTyallUIX, YyTPOXKAIOLUIUX 3I0POBBIO U
JKU3HU JTIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, NOJy4aeMble MNpPH H3YUYCHHH XUMHH, IS
pEILICHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOWIEH MPUPOAHON CPEAOM, MOBBILICHUS YPOBHS
AKOJIOTUUYECKOM KYJIbTYphl, 0CO3HAHUSA TTI00ATBLHOTO XapaKTepa HIKOJIOTUUECKUX MTPpoOIieM
U MyTEH UX PEIICHUS TOCPEACTBOM METOA0B XUMUU;

AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B IMO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3yJbTaThl OCBOSHUS O00pa30BaTENbHON MPOTPAMMBI  TI0
XUMHUH OTPAKAIOT OBJIAJICHUE YHUBEPCATBHBIMU MMO3HABATEIIHHBIMA JICHCTBUSMH, B TOM
qucCIe:

1) 6a30BbIC JOTUYECKUE NCHCTBHUS:

BBISIBJISITH TIPUYHMHBI U CJICJICTBUS MPOCTHIX XUMUYECCKUX SBICHHUM;

OCYIIECTBIISITh CPAaBHEHHE, KIIACCU(DHUKAIINI0O XUMUYECKUX BEIIESCTB O 3aTaHHBIM
OCHOBAaHUSM M KPUTEPHUSAM JIJIS1 YKA3aHHBIX JIOTHUECKUX OTIEPAIIHii;

CTPOUTH JIOTHYECKOE CYKIECHHUE MOCIIE NPEIBAPUTEIILHOTO aHATIN3a, BKIIOYAIOIIEe
YCTaHOBIICHHE PUIMHHO-CIICICTBEHHBIX CBSI3eH

co3/aBaTh, MPUMEHATHh U MPEOOPa30BbIBATh 3HAKH WU CUMBOJIBI, MOJICIIA U CXEMBbI
JUTS pelieHus1 y9eOHBIX U MMO3HABATENBHBIX 33/1a4 C MTOMOIIIBIO ME/1arora;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKHX TMPOLIECCOB U  HUX
MOCJIEICTBUSL;

2) 0a30BbIE UCCIIETOBATEIBCKUE ACHCTBHS:

C MOMOIIIBIO TeJJarora MPOBOIUTh XUMHUUYECKUHN OMBIT, HECIOKHBIA IKCIIEPUMEHT,
JUTSL YCTaHOBJICHUSI OCOOGHHOCTEN 00beKTa N3yUeHUSs, TPUUYUHHO-CIICICTBEHHBIX CBA3CH
1 3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

C TOMOIIBI0 TIEAArora WJIH CaMOCTOSTEIBHO (HOPMYIHpPOBaThH OO0OOMICHHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOCHUS, OTIbITA;

3) pabota ¢ unpopmammei:

BBISBIIAITh JeuuTel MHPOpPMAINIUU, NAHHBIX, HEOOXOJUMBIX IJIsi pEeIIeHUs
IMOCTABJICHHOM 3aJ1a4M;

peoOpa3oBBIBATH HHPOPMAITHIO U3 OJTHOTO BUA B APYTroM (TabIUIly B TEKCT U
mp.);

UCKAaTh WM OTOMpaTh MHPOPMAIMIO WM JAHHbIE M3 UCTOYHUKOB C y4ETOM
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MpEIOKEHHON YUeOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

OBnajieHle YHUBEPCAIBHBIMU YU€OHBIMH KOMMYHHUKATUBHBIMU JIEUCTBUSMMU:

OpraHU30BBIBATh YU4EOHOE B3aMMOJCHCTBUE B TpymIe (onpenenars oOlue Lelu,
pacrpenensiTh poJid, JOrOBaApUBATLCA IPYT C IPYTOM H T. 11.).

C MOMOIUIBI0 MEJarora Wikl CaMOCTOSITEIbHO COCTaBISATh YCTHbIE U MUCHbMEHHBIE
TEKCThl C KMCHOJb30BAHUEM WJUIIOCTPATUBHBIX MAaTEpPUAJIOB JJIsl BBICTYIUICHUS TEpe]
ayAUTOPUEN;

OpraHU30BBIBATH YYEOHOE COTPYJHHUYECTBO MU COBMECTHYIO JESITEIBHOCTh C
YUYUTEJIEM U CBEPCTHUKAMU; pabOTaTh UHAUBUAYAIbHO W B TPYIINE: HAXOAUTH 00Iee
pelieHre W paspemarh KOH(PIMKTHI Ha OCHOBE COrJIAaCOBAaHMSI MO3ULMNA U ydeTa
UHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHUE;

OLICHUBAaTh KAYECTBO CBOEIr0 BKJAaJa B OOILIMI MPOAYKT, MPUHUMATh U PA3IAEIATh
OTBETCTBEHHOCTH U MPOSIBISATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETa IEPE] IPyIIOi.

OBnajieHHe YHUBEPCAIbHBIMU YU€OHBIMU PETYJISITUBHBIMU JI€CTBUSMMU:

oOHapyxuBath # (QoOpMyIHpPOBaTH YUYEOHYIO TpOOJIEeMy, ONPENENsITh Ielb
y4eOHOM TEeATSIHLHOCTH;

BIIaJIETh OCHOBAMHM CaMOKOHTpOJSl, CAaMOOLICHKH, TMPUHATHUS pPEHIeHUNd U
OCYILIECTBIICHUS] OCO3HAHHOT'O BbIOOpA B yUEOHOI U NO3HABATEIBLHOUN €S TEIbHOCTH;

COOTHOCUTHh CBOM JEHCTBHSI C IUIAHUPYEMBIMHU pe3yJibTaTaMHU, OCYIIECTBISThH
KOHTPOJIb CBOEHM JAESATEIbHOCTH B MPOIECCE AOCTHKEHUS pe3yJbTara, OINpeesiTh
crocoObl IEUCTBUI B paMKax MPEIJI0KEHHBIX YCIOBUM U TpeOOBaHUMN, KOPPEKTUPOBATH
CBOH JICMCTBHS B COOTBETCTBUU C U3MEHSIOLICICS CUTyalluEH;

JaBaTh A/ICKBATHYIO OLIEHKY CUTyallUH U MpeaJiaraTh IJIaH €€ U3MEHEHHUS;

MpEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PEIICHUH y4eOHOU
3a/1a4H;

MOHUMATh TPHUYHUHBI, TI0O KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblil pe3yibTar
NEATEeNIbHOCTH, ONPENENATh MO3UTHUBHBIE H3MEHEHUS W HaIpaBlICHUs, TpeOyrolne
JnajabHenIen padoThl;

OCO3HAHHO OTHOCHUTBCS K APYrOMY UEJIOBEKY, €0 MHEHHIO.

I[TPEAMETHBIE PE3VJIbTATBI

B cocraBe npeaMeTHBIX pe3yJIbTaTOB [0 OCBOCHUIO 00513aTEIBHOTO COJEPKAHUSA,
YCTaHOBJICHHOTO JaHHOW DenepanbHOW pabodeil mporpamMMol, BBIICISIOT: HAy4YHBIC
3HAHMSI, YMEHHS W CIOCOOBI ACHCTBUM, crnenuduyueckue s y4eOHOro mpeaMera
«XuMUs», BUABI ESITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUU,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX:

MPEJCTABICHUE O 3aKOHOMEPHOCTAX W TO3HABAEMOCTH SIBIICHUM MPUPOIBI,
MOHUMaHHEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUYECKOM HayKu Kak oO0JacTu
COBPEMEHHOI'O0 €CTECTBO3HAHMSI, KOMIIOHEHTA OOIIeH KyJIbTypbl M MNPAKTUYECKOU
JEATEeNIbHOCTHU YeJIOBEKA B YCIOBUSIX COBPEMEHHOT0 00111€CTBa; MIOHUMaHUE MECTa XUMUH
Cpeau IpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM MMOHSITUWHOTO aNlapaTa i CUMBOJIMYECKOTO S3bIKa XUMUU JIJIS
cocTaBjieHus (GOpMyJl HEOPraHUYECKUX BEIECTB, YPAaBHEHUN XMMHYECKUX peakiui (¢
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OMOpOil Ha aJIropuT™M Yy4eOHBIX JEWCTBUI); BIIaJICHME OCHOBAMH XHMHUYECKOU
HoMmeHkatypbl (IUPAC u TpuBumanbHON) M yMEHHUE HUCIIONB30BATH €€ ISl pElICHUS
y4eOHO-II03HABATENbHBIX 3aJlay C MOMOIIbIO YUUTENS; YMEHUE HCIOIb30BaTh MOJEIN
IU1s1 OOBSICHEHUS! CTPOCHHSI aTOMOB U MOJIEKYJI 10 aJITOPUTMY C OIOPOM Ha ONpeeIeHuUs;

MPEJCTABICHUE O CUCTEME XHUMUYECKUX 3HAHUA U YMEHHUE C MOMOIIBI YUUTEIA
MPUMEHATh CHUCTEMY XUMHUYECKMX 3HAHUW Ui YCTAHOBJICHHS B3aMMOCBSI3E€M MEKIY
W3yYEHHBIM MATEPUAJIOM W IPU NOJYYEHWH HOBBIX 3HAHHM, a TaKKe B IMPOLECCE
BBITIOJIHEHUS Y4YeOHBIX 3aJaHuii W 1npu padoTe ¢ MCTOYHUKAMH XHUMUYECKOU
nH(popMaIK, KOTOpasi BKIIFOYAET:

BAKHEUIIINE XWMHUYECKUE MOHATUS: XUMHYECKUN 3IJIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, IMPOCTOE W CIOXKHOE BEIIECTBO, OJHOPOJHAs W HEOIHOPOIHAs CMEChH,
OTHOCUTEJIBHBIE aTOMHAasi W MOJEKYJIpHAs MaccChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHas Macca, MOJSAPHBIM 00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJb (CpemaHss),
XUMHMYECKAST pEaKlusl, pPEaKuu COEAUHECHUS, PEAKUUMU PA3JIOKEHUS, pEakKIuu
3aMelIeHus, peakuu oOMeHa, TeIIoBoi A3(DPEeKT peakuuu, 3K30- U IHIOTEPMHUUECKUEC
peaKunuu, pacTBOpP, MACCOBAasl AOJISI XMMHUUYECKOrO 3JIEMEHTa B COCIMHEHHUH, MAacCOBasd
JIOJIS1 ¥ IPOLIEHTHAs KOHUEHTPAIMs BEIIECTBA B paCTBOPE, SAPO aTOMa, dJICKTPUUECKUN
CJIOM aTtoMa, aToMHas opOuTallb, paguyc aToma, BaJECHTHOCTb, CTENEHb OKHUCJICHUS,
XUMHYECKAST CBSA3b, BJEKTPOOTPHUIATEIBHOCTD, MOJSPHAS W HEIMOJSpPHAs KOBAJEHTHAs
CBSI3b, MOHHAsl CBSI3b, METAJUIMYECKasl CBSI3b, KpPUCTA/NIMUECKash pelieTka (aToMmHas,
MOHHAsA, METaJUIMYecKas, MOJICKYJIsSIpHAs), WOH, KaTUOH, AHWUOH, BJEKTPOJUT U HE
ANEKTPOJIUT, AIEKTPOJIUTHYECKass JHUCCOLMALMS, PpPEaKUMd HOHHOro OoOMeHa,
OKHCJINTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLIWH, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAaHOBJIEHHUE, DJIEKTPOJIU3, XUMHUUECKOE PAaBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMbIE pPEaKlMH, CKOPOCTh XMMHUYECKOW peaKkluu, KaTalau3aTtop, MpeAesbHO
nonyctumas konentpanus (I11K), koppo3ust meranios, CIUIaBsl;

OCHOBOITOJIAraroIIMe 3aKOHbI XUMUU: 3aKOH COXpPaHEHHs Macchl, llepuoanuecknii
3akoH JI. 1. MenpaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOraipo;

TEOPUU XHUMHHU: ATOMHO-MOJIEKYJIADHAST TEOpHUsA, TEOPHUS DIEKTPOJIUTHUECKOU
JUCCOLIMALNM, A TAKXKE IMPEACTABICHUS O HAy4YHBIX METOJAax ITO3HAHWs, B TOM YHUCIIE
SKCIIEPUMEHTAJIBHBIX U TEOPETHYECKUX METOJAaX HMCCIENOBAHUS BEIIECTB U U3YYCHUS
XUMUYECKHUX PEaKIHil;

MPEJICTABIECHUE O MEPUOANYECKON 3aBUCUMOCTHA CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc aroma, BIEKTPOOTPUILIATENHBHOCTh), MPOCTBHIX M CIOXKHBIX BEHIECTB OT
MOJIOXKEHUs 3JeMeHTOB B Ilepumoandeckoii cucreme (B MajiblX MEPHOJaX M TJIaBHBIX
MOATPYIIAX) U JIEKTPOHHOTO CTPOCHHS aTOMa; YMEHUE OOBACHSIThH CBS3b MOJOXKEHUS
aneMeHTa B llepmoamyeckoll cHUCTEME C UYHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS
aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOllee YHUCIO AJIEKTPOHOB),
pacnpenenieHueM JJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB IIE€PBBIX TpEX
MIEPUOJIOB, KaJusl U KaJbIUs; KIACCU(DUIIMPOBATH XUMUYECKHUE DJIEMEHTHI C OMOPON Ha
onpenesneHust GU3NIECKOro CMbICIIAa IUPPOBBIX JAHHBIX NEPUOTUYECKON TaOIUIIbL;

yMEHHE KJIacCU(UIIMPOBATH XUMUUECKUE IJIEMEHThI, HEOPTaHUYECKHE BEIECTBA U
XUMHYECKHE PEAKIHUH C OMNOpPOM HA CXEMBbI; OINPEAENSITh BAJECHTHOCTh W CTENEHB
OKHCJICHUSI XUMHUYECKHUX 3JIEMEHTOB, BUJ XUMUYECKON CBSI3UM M TUIl KPUCTAJUIMYECKON
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CTPYKTYPbI B COEJIMHEHHUSIX, 3apsi]l MOHA, XapaKTep CPe/bl B BOJHBIX PACTBOPaX BEIIECTB
(KUCTIOT, OCHOBAHUI ), OKUCIUTEh U BOCCTAHOBUTEIIb 10 aITOPUTMY YUEOHBIX IEUCTBUK;
YMEHHE XapaKTepu30BaTh C OMNOpPOM Ha cxeMy (PU3MYECKHEe U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOJOPOI, TpaduT, anmas, KpEMHU, a30T,
dhocdop, cepa, X0p, HATPU, KaTU, MAarHUN, KaJIbITUNA, aTFOMAHHM, )KEJI€30) U CIIOKHBIX
BEIIECTB, B TOM 4YHUCJE HX BOJHBIX PACTBOPOB (BOJA, aMMHUAK, XJIOPOBOAOPOI,
CEpPOBOJIOPOJI, OKCHIIBI U TUApPOKcHbl MeTamioB [ - [IA rpynn, amomunus, meau (1I),
uuHka, xxeneza (II u 1), okcuast yrnepona (II u 1V), kpemuus (IV), azora u pocdopa
(I u V), cepol (IV m VI), cepHucras, cepHas, a30TUcTas, a30THas, (ocdopHas,
yrojibHasi, KpEMHHEBasl KUCIOTa U UX COJIM); OMKCHIBAThH C OMOPON Ha TUIAH U KIIIOUEBbIC
CJIOBa; YMEHHUE MPOrHO3UPOBATh U XapaKTePU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa W CTPOEHHUS IOCJE MPEIBAPUTEIBLHOIO aHajau3a MOJ PYyKOBOIACTBOM
nejgarora, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HUX CBOMCTB, BO3MOXKHOCTD
MPOTEKAHUSI XUMUUYECKUX MPEBPAILCHUIN B Pa3IMYHBIX YCIOBUSIX, BIUSHHUE BEIIECTB U
XUMUYECKHUX MPOIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYI0 MPUPOIHYIO CPELY;

YMEHHE COCTaBIATH MO O00pas3ly, cXeMe, alropuTMy YYeOHBIX AeHCTBUI
MOJIEKYJISIPHBIE M MOHHBIE YPaBHEHUS peakiuil (B TOM YHCII€ peaKluii HOHHOTO 0OMEeHa
U OKHUCJIHMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMil), WUIIOCTPUPYIOMINX XUMHUYECKUE
CBOMCTBa H3YYEHHBIX KJIACCOB/TPyNH HEOPraHUYECKUX BEIIECTB, a TakKke
MOATBEPKAAIOIIUX TEHETUYECKYIO B3aMMOCBSI3b MEXK/ly HUMH;

YMEHHE BBIYUCISATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEILIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO AJIEMEHTa B COCIMHEHUHU, MACCOBYIO JIOJIO
BEILlECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOPOW HA
oO1ue GopMyJsibl; yMEHUE MPOBOAUTH PACUETHI IO YPABHEHUSIM XUMUUYECKUX PEAKIUNA U
HaXOJUTh KOJUYECTBO BEIIECTBA, 00bEM U MACCy PEareHTOB WJIU MPOAYKTOB PEAKIIUU C
omopoii Ha oOpaszell, arOpUT™M YUeOHBIX JEeUCTBUN;

BJIaJICHUE OCHOBHBIMU METOJIaMH HAY4YHOTO MO3HaHUs (HaOJI0eHUE, U3MEPEHUE,
AKCHEPUMEHT, MOJECTUPOBAHUE) MPU HM3YUYCHUU BEIIECTB U XUMHUYECKHUX SIBICHUU C
OMOpOl Ha adrOpuTM YYEeOHBIX JEHCTBUHN; yMEHUE CPOPMYIUPOBATH MPOOJIEMYy H
MPEJIOKUTD ITyTH €€ PEILICHHs] ¢ TOMOIIIBIO MTe/1arora; 3HaHue OCHOB 0€301acHON pabOThI
C XMMUYECKUMH BEIIECTBAMU, XUMUYECKON MOCYA0U U Ta00OpaTOPHBIM 000PYI0BAHUEM;

HaJu4Yue MPaKTUUYECKUX HABBIKOB ITUIAHUPOBAHUS M OCYIIECTBICHHUS CIEAYIOIINX
XUMUYECKUX JKCIEPUMEHTOB IMOJ] PYKOBOJCTBOM YUHUTENS C OOCYXJIECHHEM ILIaHa
pabOThI MJIM COCTABICHHUEM TaOJIHUIIBI:

M3YUYEHUE U ONUcaHue (PU3NYECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHHE C (PU3NYECKUMU U XUMUYECKUMU SBJICHUSIMU;

OMBITHI, WIUTFOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIIHA;

M3YyUYEHUE CIOCO0O0B pa3/iesieHHs] CMECei;

MOJIyYEHUE KUCIOPOJa U U3YyUECHHUE €TO CBOMCTB;

MOJIyYEHHE BOJIOPO/Ia U U3YUEHHUE €r0 CBOMCTB;

MOJIyYEHHUE YIJIEKUCIIOTO ra3a U U3y4eHue ero CBOMCTB;

MOJIyYeHHE aMMHUaKa U U3y4eHHe ero CBOMCTB;

MIPUTOTOBJICHUE PACTBOPOB C OINPEAECICHHOM MacCOBOM JO0JIEM PACTBOPEHHOIO
BEILIECTBA;
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UCCIIEJIOBAHUE U OINHUCAHUE CBOMCTB HEOPraHUYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB;

MPUMEHEHUE WHIUKATOPOB (JakMmyca, MeTuiopaHxa W (eHondTanenHa) s
OTMpeIeNICHHs XapaKTepa Cpelibl B paCTBOPAX KHUCIIOT U IIEI0YEH;

W3YUYEHUE B3aUMOJCIHCTBUSI KHCIOT C METalllaMH, OKCHUJAMH METaJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMU;

MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHME OJIHOTO METaJlia IPYTUM U3 pacTBOpa COJIH;

uccneaoBanne aMm(pOTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U IIMHKA;

pelieHrne  JKCIEepUMEHTANbHBIX 3a7ad 1o Teme «OCHOBHBIE  KIIACChl
HEOPraHUYECKUX COCAUHEHUI;

pelieHrne  SKCIEPUMEHTANIbHBIX  3a7ad M0 TeMe  «DJIEeKTPOJIUTHYECKas
JUCCOLIALIMSY;

pelIeHrne KCIEePUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHeilune HeMmeTambl U UX
COCMHEHUS;

peleHrne SKCIEepUMEHTAIbHBIX 3a7ad 1o Teme «BaxkHelmme meramibl U UX
COCIMHEHUS;

XUMUYECKUE IKCIEPUMEHTBI, WILTIOCTPUPYIOIINE MPU3HAKHU MMPOTEKAHUS pEeaKIUn
HOHHOTO 0OMEHa;

KAUeCTBEHHbIE PEAKIMU Ha MPUCYTCTBYIOUIME B BOJHBIX PAcCTBOpPax HOHBI:
XJopua-, Opomun-, uOAWA-, cyibdar-, Qocdar-, kapOboHAT-, CHIMKAT-AaHUOHBI,
TUAPOKCUA-UOHBI, KATUOHbI aMMOHUS, MarHus, Kajblus, alllOMUHUsA, *Kejne3a (2+) u
xenesa (3+), menu (2+), HUHKa;

YMEHUE TIPEJACTABIATh PE3yJbTaThl JKCIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPa(UKOB M TAOIUI] U BBISIBISATH YMIUPHUECKUE 3aKOHOMEPHOCTH;

BIIaJICHUE MpaBUJIaMi 0€30IaCHOTO OOpallleHus! C BEUIECTBAMU, UCIOJIb3YEMbIMU
B IMOBCEIHEBHOM KU3HU, a TAKKE MTPaBUIIAMU MMOBEICHUS B LIENIIX COEPEKEHUS 30POBbS
U OKpYyKalolllel MpUpPOIHON Cpeibl, MOHMMaHUE Bpeaa (OMacHOCTH) BO3JEHUCTBUSI Ha
KUBBIE OpPTraHU3MBbl OMPENEIICHHBIX BEIIECTB, a TaKXKE CHOCOOOB YMEHBIICHUS W
MPEJOTBPAIICHUSI UX BPEIHOIO BO3JICUCTBHUSA;, MOHMMAHUE 3HAYEHUS XUPOB, OEIKOB,
YIJIEBOJIOB JIJIsi OPraHU3Ma YeJIOBEKa;

BIIQJICHUE OCHOBAMHM XUMHUYECKON TpaMOTHOCTH, BKIIOYAIOUIEH yMEHUE
MpPaBUJIBHO UCIOJIb30BaTh M3YyUYEHHBIE BEIIECTBA W MaTepuanbl (B TOM YHCIE,
MUHEpAJIbHbIE YJIOOpEHUs], METaUIbl M CIUIaBbl, MPOAYKTHI MEepepadOTKU MPUPOIHBIX
HMCTOYHUKOB YTJEBOJOPOJIOB (YIJjsi, MPUPOAHOTO rasza, HedTH) B OBITY, CEIHLCKOM
XO35MCTBE, HA MPOU3BOJCTBE; YMEHUE [MPUBOJUTH MPUMEPHl MPABUIBHOIO
MCIIOIb30BaHUs U3YUECHHBIX BEIIECTB U MAaTEPUAJIOB,;

YMEHHE YCTaHABIUBATh CBA3M MEXKAY PEaIbHO HAOII0IaeMBIMU XUMHYECKUMU
SABJICHUSIMM M TIpolleCCaMU, MPOUCXOJAIIMMU B MaKpO- MU MHUKPOMHUpPE, OOBSICHATH
MPUYUHBI MHOTO0Opa3usi BEIIECTB; YMEHHE WHTETPUPOBATh XUMUUYECKUE 3HAHUSA CO
3HAHUSIMH IPYTUX YYEOHBIX MPEIMETOB C MOMOIIBIO Me1arora;

npeacTaBieHue o cdepax MNpodhecCHOHATBHON NIeSITENbHOCTH, CBSI3aHHBIX C
XUMUEH U COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JJOCTHUKEHUSAX XUMUYECKOU
HayKH; HAJIMYKME OMbITa pabOThl C PA3IMUHBIMU UCTOYHUKAMU UHPOPMAIIUU 10 XUMUU
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(HayuHO-TIOMYJISIpHAS. JIUTEpaTypa, CIOBAapH, CIPABOYHUKHU, HWHTEPHET-PECYpPCHI) C
OMOpOI Ha aNTOPUTM: YMEHHE OOBEKTUBHO OIIEHMBATh MH(GOPMAIIMIO O BEIIECTBAX, UX
MPEBPALIEHUAX U NIPAKTUYECKOM TPUMEHEHUH.

TpeGoBaHus K MpeAMETHBIM pe3yJibTaTaM OCBOEHHUs Y4eOHOro mpeaMera
«XuUMHUS», paclpeiesIeHHbIE M0 rojlaM 00y4YeHus

PesynbTathl 1Mo ronaM (OPMYJIUPYIOTCS MO MPUHIUMNY J100aBIECHUS HOBBIX
pe3yJIbTaTOB OT roja K oAy, YK€ Ha3BaHHbIE B MPEIBIAYIIMX rOJax MO3WIUHU, KaK
MPaBUJIO, JIOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3YJbTAThl OYEPETHOIO TOJa
M0 YMOJIYAHUIO BKIIFOYAIOT PE3YyJIbTaThl MPEAbIAYIIUX JIET).

8 KIIACC

pPacKpbpIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX IIOHATUW: aTOM, MOJIEKYJa,
XUMUYECKHUI 3JEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECH (OJAHOpPOAHAS U
HEOJHOPOJHAsA), BaJICHTHOCTb, OTHOCUTEIIbHAs aTOMHasi W MOJIEKyJsIpHasi Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJIIPHAS MAcca, MaccoBas JOJISl XUMUYECKOTO 3JIEMEHTA
B COCAMHEHWHU, MOJSIpHBIA  O0BEM, OKCHUI, KHUCIOTa, OCHOBAaHHUE, COIlb,
*3EKTPOOTPULIATETLHOCTE ™, CTEIICHb OKHCJICHUS, XUMHYECKAS peakuus,
KJaccupuKanusl peakluuil: peaklnu COEJUHEHHUS, PEaKIHH pPa3oXKeHUs, peaKkuu
3aMEIIeHHs], Peakui 0OMEeHa, 9K30- U SHJOTCPMUUYECKHAE PEAKIUH; *TermoBoil A ekt
peakiuu™®; apo aroMa, dIEKTPOHHBIN €0l aTomMa, aTOMHasi OpOUTallb, paguyc aToma,
XUMHYECKAST CBA3b, MOJSAPHAS U HEMOJSPHAS KOBAJICHTHAs CBSA3b, MOHHAS CBA3b, WOH,
KaTHUOH, aHWOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOLIEHTHAas KOHIICHTpAIUsl) B
pacTBope;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MHOHATUH (cM. 1. 1) u
MIPUMEHSATH 3TU MTOHATUS MPHU ONMMCAHUU BEUIECTB U UX MPEBPALLCHUI;

WCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY [IJIi COCTaBlieHHs (OpMyJTT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKHUX PEAaKIUi, FJIEKTPOHHOTO OajaHca;

ONPENIENATh BAJJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCUHEHHUSIX; CTEIIEHb
OKHUCJICHUS 3JIEMEHTOB B OMHApPHBIX COCIMHEHUSX C OMOpPOM Ha OMpPEAENICHUS, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIE;, IPUHAICKHOCTh BEIIECTB K OIPEACIEHHOMY KIaccCy
coemuHEeHU 1o (opmysiaM; BUJ XUMHUYECKON CBs3U (KOBAJICHTHAs W WOHHAsA) B
HEOPraHUYECKUX COCIMHEHUSIX;

MMETh IMPEJCTABICHUE O CHCTEME XUMHUUYECKHX 3HAHUM, YMETb C IOMOILBIO
YUUTENS] IPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHUM, JJIl YCTAHOBJICHHSI B3aUMOCBSI3H
MEXAy U3yUYeHHBIM MaTEpPHAJIOM U MPHU MOJyYSHUH HOBBIX 3HAHUM, a TAKXKe MpU padboTe
C HWCTOYHUMKAMH XUMHYecKor wuHPopmaruu. OpHEHTHPOBATHCA B TMOHATHIX U
OTIepUpPOBATh UMU HA 0A30BOM ypOBHE, MPUMEHSTH MPHU BHITIOJHEHUN YYEOHBIX 3aJJaHUIN
1 pElIeHWH PACYETHBIX 3aJay C OMOPOM HAa aJITOPUTM YUYEOHBIX JCHCTBHI HM3yUCHHBIC
3aKOHBI M TEOPUH: 3aKOH coxpaHeHus Macchl, [lepuoanueckuii 3akon /.M. Menaeneena,
*3aKOH TIOCTOSTHCTBAa COCTaBa®, 3akOH ABOTajapo; aTOMHO-MOJICKYJISIpHAs TEOpHsl.
CootHOoCUTh 0003HAUYEHUS, KOTOpble MMeroTcsi B Tabmmie «llepuoamdeckas cucrema
xumuyeckux sneMeHtoB . . MenzaeneeBa» € 4YHCIOBBIMH XapaKTEPUCTHUKAMU
CTpPOCHUSI aTOMOB XHWMHUYECKHX DJIEMEHTOB (COCTaB M 3apsAn sjapa, oOIliee YHucio
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AJIEKTPOHOB U PACIPEACIICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(ULIUPOBATH XUMHUYECKUE JJIEMEHThl; HEOPraHWYECKHE BEIEeCTBA;
XUMUYECKUE peakiuu (M0 YHUCIY M COCTaBy Yy4YacTBYIOUIUMX B PEAKIMU BEIIECTB, MO
TEII0BOMY 3P (DEKTy, M0 U3MEHEHUIO CTENEHU OKHUCICHHUS XUMUYECKHUX JIEMEHTOB) C
OTNIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHYECKHE CBOICTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHHE MPUMEpPAMH MOJEKYJSIPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMI C OMOPOM Ha CXEMBI;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBpAIICHUN B Pa3IMUHBIX YCIOBUSIX IMOCIE
MPEeABAPUTEIBLHOIO 00CYKICHUS C MEe1aroroMm;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYISIPHYI0O M MOJISIPHYIO MacChl BEIIECTB;
MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEeHTa Mo (popMyse COeIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHIO XMUMHUYECKOW PEAKIHUH C
ONOPOU Ha aJNTOPUTM;

MIPUMEHSITh OCHOBHBIE OINEPAIMU MbBICIUTEIbHON AESTEIbHOCTH — aHalu3 |
CHHTE3, CpaBHEHHE, OO0O0OIIEeHUE, CHUCTEeMaTh3alus, KilacCu(pUKalUs, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJIsl M3y4YeHUS CBOMCTB BEIIECTB U XMMHUYECKHUX
peakinii; €CTeCTBEHHO-HAy4YHBbIC METOJbl TO3HAHWS — HAOM0IeHNe, W3MEPECHHE,
MOJICIIUPOBAHUE, OKCICPUMEHT *(pealibHbIA M MBICICHHBIA)* TIOJ PYKOBOICTBOM
neaarora,

cleloBaTh MpaBWiaM IOJIb30BAHUSI XHMMHYECKOM MOCYI0H M J1a00paTOpHBIM
o0opyZ0BaHMEM, a TakKe MpaBWaM OOpAICHHUS C BEIECTBAMH B COOTBETCTBUU C
MHCTPYKLMSIMU 10 BBIMIOJHEHHUIO TA00PATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYECHHIO U
coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KHCIOPOJA), MPHUTOTOBICHUIO
PacTBOPOB C ONPENEITEHHON MaCCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA; IIJJTAHUPOBATh U
MIPOBOJINTh XUMHUUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TOMOIIbI0 WHIUKATOPOB (Jakmyc, (eHondTarenH, METHIOpPAHX U Ip.),
MOATBEPKAAIOIINX KAYECTBEHHBIM COCTaB HEOPraHMYECKHX BEUIECTB (KAYECTBEHHBIC
pEeaKIMu Ha MOHBI) O]l PYKOBOACTBOM I€/1arora.

9 KIIACC

pPacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSATHH: XUMHUYECKHHA DIIEMEHT,
aToM, MOJIEKyJla, HOH, KAaTHOH, aHWOH, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJICHTHOCTb, JAJEKTPOOTPHUIATEIILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas peakius,
XUMHUYECKas CBsA3b, *TerioBor 3¢ (deKT peakuuu, MOIb*, MOJISPHBIA 00BEM, pacTBOD;
AIEKTPOIUTHI, HEIJEKTPOIUTHI, IJIEKTPOJIUTHUECKAS] JUCCOLMAIIMS, PEAKIUU HOHHOTO
oOMeHa, KaTanu3aTrop, *XUMHYECKOE paBHOBECHE, OOpaTHUMble W HeEoOpaTHMBbIC
peaknuu™, OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH, OKHCINUTETh, BOCCTAHOBUTEIb,
OKHCJICHHE U BOCCTAHOBJICHUE, aJUIOTPOIHUsA, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(KOBaJICHTHas, WOHHAs, MeETaJUIMYecKas), KpUCTaJUIMYecKas pemérka, *Kopposus
METaJVIOB, CIUIaBbl; CKOPOCTh XHMHMYECKOW peakIuu™®, TMpeaeiabHO IOMmyCcCTUMas
koHneHntpauus (I11K) BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (cM. m. 1) u
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MPUMEHSITh 3TH OHATHUS MPU OMMCAHUY BEIECTB U X MPEBPAILICHUI;

UCIIOb30BaTh 3HAKU M CUMBOJBI i (UKCAlMU PE3YyJbTaTOB HAONIOACHUH,
cocTaBjieHUs (OpMyJl BEIIECTB U YPAaBHCHUN XUMUUYECKUX PEAKIIMM, 3aMUCU JaHHBIX
ycioBui 3aj1a4. Mcnonbs3oBats 0003HaueHus1, umeroniuecs B [lepuoandeckoit cucreme u
TabJauIEe PACTBOPUMOCTH KHUCIIOT, OCHOBAHUN U COJIEH B BOJIE JIJIsl BHITTOJIHEHUS 3a1aHUM.

OMpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOTO COCTaBa; MPUHAJICKHOCTh BEHIECTB K OMNPEICIEHHOMY
KJIacCy COEIMHEHUI C OMOPOI Ha ONpEICTICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMUYECKOW CBsI3M (KOBaJICHTHAsl, HWOHHAsA, METAJJIMYECKAs)) B HEOPraHUYECKHUX
COCIMHEHUAX; 3apsi[i MOHA IO XUMHUYECKOW (opMyre; XapakTep cpelbl B BOIHBIX
pacTBopax KHUCIOT U IIeJIoYeH, *TUn KpUCTAUIMYECKON PEemETKH KOHKPETHOIrO
BemecTBa™;

packpbiBaTh  cMmbici  [lepmoguueckoro  3akona J[.MI. MengeneeBa u
JEMOHCTPUPOBATh €ro IMOHWMAaHUE: *OMUChIBATh W XapaKTepu30BaTh™ TaOIUUYHYIO
dbopmy Ilepuoguyeckoid CUCTEMbl XHMHUYECKHX D3JIEMEHTOB: pa3jiuyaTh TOHITUS
«rnaBHas noarpynna (A-rpynma)» u «mnobouHas noarpynmna (b-rpynma)», manbie u
OoJIbIITIE TIEPUOABI, *COOTHOCHTH * 0003HAUCHUS, KOTOPBIC UMEIOTCS B IMEPUOIUICCKOM
TabJauIe, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB
(coctaB u 3apsij sapa, oOlIee YUCIO JIEKTPOHOB U paCHpPeIeNICHHE UX 1O 3JIEKTPOHHBIM
cinosiM); *OOBACHATH® OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOMCTB XUMHUYECKUX
AJIEMEHTOB U MX COEIMHEHUI B MpeJesiax MallbIX MEPUOJIOB M TJABHBIX MOATPYIIl C
YUYETOM CTPOEHUS UX aTOMOB;

KIacCU(UIMPOBATh XUMHUYECKHE OJIEMEHTHI, HEOPraHMYEeCKHE BEIIECTBa;
XUMUYECKHE peakiuu (M0 YHUCIY M COCTaBy Yy4YacTBYIOUIUMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3G (}eKTy, Mo M3MEHEHHUIO CTETICHEH OKHCICHHUS XUMUYECKHUX AJIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) 00IMIKE U CIeU(PUIECKUE XUMHUYECKHUE CBONCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE MPUMEpPAMH MOJEKYJSPHBIX U
VMOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN C OIIOPOU HA CXEMBI;

COCTaBJISITh YPABHEHUS JJIEKTPOJUTHUECKON THUCCOLUMALMHU KHUCIOT, IIEJIoYed U
COJICH; TIOJIHBIE M COKpAalIEHHBIE YPaBHEHUS pEaklMidi MOHHOTO OOMEHa; ypaBHECHUS
peaKkiuii, MOATBEPKAAIOIINX CYIIIECTBOBAHNE N'E€HETUUECKOUN CBSI3M MEXK]y BEIIECTBAMMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIX peakiui
MOCPEACTBOM COCTABIICHHUSI 3JIEKTPOHHOT'O OanaHca 3TUX pEeaKLui;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOXKHOCTH MPOTEKAaHUSI XHUMHUYECKHX MPEBPAIICHUN MOCIE MPEABAPUTEIBHOIO
00CYXIEHHUS C TIeAarorom;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MacChl BEUIECTB;
MacCCOBYIO JIOJIO0 XMUMHUYECKOTO 3JeMeHTa 1Mo (OopMyJie COSTUHEHUS; MACCOBYIO OO
BEILIECTBA B PACTBOpE; MPOBOAUTH PACUETHI MO YPABHEHHID XMMHUYECKOW PEAKIUHU C
ONOPOM HA aJTOPUTM;

CJIeIOBaTh MpaBHJIaM TOJIb30BAaHUSI XMMHUYECKOW TOCYIOoM U J1abopaTOPHBIM
o0OpyZ0BaHMEM, a Tak)Ke MpaBHiaM OOpAIlEHUS C BEIIECTBAMU B COOTBETCTBUU C
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WHCTPYKITUSMU TI0 BHITIOJTHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB TI0 MOJTYYCHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAaKa U YTIEKUCIIOro ra3a);

MPOBOJUTH PEAKIINH, TOATBEPKIAIONINE KAdeCTBEHHBIH COCTaB pa3IMYHBIX
BCIIECTB. PACIO3HABATH OMBITHBIM MYTEM XJIOPUA- OpOMHI-, HOAUA-, KapOOHAT-,
docdart-, cunukar-, cyibdaT-, THIPOKCUA-NOHBI, KATHOHBI AMMOHHUS U HOHBI U3yYEHHBIX
METaJUIOB, PUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIICCTB;

MIPUMCHSTh OCHOBHBIC OIEPAIIMH MBICIUTEIBHOW ACATESILHOCTH — aHaIu3 M
CUHTE3, CpaBHEHHUE, 0000IIIEHNE, CUCTEMATH3AIINIO, BEISIBICHHE TPUIUHHO-CIICICTBEHHBIX
CBSI3€H — JUISI M3YYCHHSI CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIINN; ECTECTBEHHO-HAYIHBIC
METO/TbI TO3HAHUSI — HAOJTI0ICHUE, N3MEPEHHE, MOJICIIUPOBAHNE, SKCIIEPUMEHT (PEaTbHBIN
Y MBICJICHHBIH).
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJTMYECTBO YACOB, OTBOJMMbBIX Ha OCBOCHHUE KaXkJI0U TEMbl YUEOHOTO MpeaMETa « X UMUSI»
denepalibHOM alaTUPOBAHHOW OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUsS OOyYarolUXCsl C
3a/IEP’KKOM TMCUXUYECKOTO Pa3BUTHUS, B I[EJIOM COBIAJIAIOT C COOTBETCTBYIOHIMM paszaeioMm dDenepanbHoil pabouelt mporpaMMbl
y4eOHOro npeaMeTa « X MuMHs» OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pazoBanus. [Ipu stom Opranuzamus
BIIpaBE camMa BHOCUTh H3MEHEHHUS B COACpXKAHUE U paclpelnesieHre ydyeOHOro Marepuana Mo TojlaMm oOydeHus, B
MOCJIEA0BATEIbHOCTh U3YUYEHUSI TEM M KOJIMYECTBO YaCOB HA OCBOCHHME KaXKJOW TEMBbI, OMPEJAEICHUE OpraHU3alMOHHBIX (HopM
oOyuenusi U T.m. OOOCHOBAaHHOCTH JIAHHBIX W3MEHEHUU OIpeAessieTcs BbIOpaHHBIM oOpa3zoBaresibHOM opranuzanueii YMK,
WHJMBUAYaIbHBIMU TICUXO(PU3NUYECKUMU OCOOEHHOCTAMHU KOHKpETHBIX oOydaromuxcsi ¢ 3IIP, creneHbl0 OCBOCHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIUSAMHU MO OTOOPY M aJlanTaiui yueOHOro Marepualia no XMMuu, NpeacTaBieHHbIMU B [losicHuTensHOM
3armckKe.

[Ipennaraem 2 BapuaHTa NPUMEPHOTO TEMATUYECKOIO IUIAHUPOBaHUS Mg oOydarouuiicst ¢ 3IIP: mepBblii mpenmnonaraet
OCBOEHHUE MPOTrpPaMMbl B UHKIIFO3UBHOM KJlacce; BTOPOM — B OTJIENIbHOM KJlacce.

1-i1 BapuaHnT

Bcero 136 4, u3 HuUX 7 4 — pe3epBHOE BpeMs

8 KIIACC

(2 4 B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpPEMSI)

Hpumeprle TeMbl, OcHoOBHOE cogepxKaHue OCHOBHbIE BUAbI AeATe/IbHOCTU
pacKpbiBaloLue AaHHbIN pasaen obyyvatowmxca

nporpammel,
M KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHue

Pa3gen 1.IlepBoHauaiibHble XUuMHYecKHe NOHATHsI(20 1)
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Tema 1. XuMust — BaxkKHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPAKTU4eCKOH JesTe/IbHOCTH
YyeJi0BeKa

(54)

[IpeaMeT xUMUU.* Posib XMMUH B )KU3HU YesloBeKa. XUMHUS B
cucTeMe HayK. MeTozibl NO3HAHUSA B XUMHUM.*

Tena u BemecTBa. PU3nyecKkue CBOWCTBA BEILECTB. ArperaTHoe
cocTosiHUe BelllecTB. YHCThIe BellecTBa U cMecH. CoCoGbI
pa3zenenus cMecedl. Pu3uyeckure U XUMUYECKUE SIBJIEHUSI.
[Ipu3HAKH U yCJIOBUS IPOTEKAHUSI XUMUYECKUX PEeAKLUH.
3HaAKOMCTBO C TpaBUJIaMH 6€30MaCHOCTH U IpUéMaMu paboThI B
XUMUYECKOH 1ab0opaTOPHH.

JleMOHCcTpanuu

1. JlabopaTopHoe 060py/j0BaHUE.

2. Pa3nnyHble BU/IbI XUMUYECKOH MOCYAAbI.

3. 06pas1bl BElleCTB.

4. Cnoco6b! pasfiesieHus: cMeceit (punbTpoBaHUe, BbIIapHUBaHMUE,
JUCTUJLISALUS, XpoMaTorpadusi).

JlaGopaTopHble U MPaKTUIeCKHUe PaGoThl

JlabopamopHbie onblmvil:

Onucanue pU3NUECKUX CBOHCTB BELIECTB.

Pa3zesieHre cMecH € TOMOILbI0 MarHUTA.

Ilpakmuveckue pabomol:

Ne 1. JlabopaTopHO€e 060pyZ0BaHHE U TPUEMbI PAOOTHI C HUM.
[IpaBuJa 6e30nacHOM paboThl B XUMUYECKOH JJaOOPaTOPHH.
Ne 2. OuuncTKa 3arpA3HeHHOM NOBapPEeHHOM CoNu
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PackppIBaTh CMBIC/I U3yYyaeMbIX NOHATUH C HOMOILBIO EAArora.

PackppIBaTh posib XMMUU B IPUPO/JIE U XKU3HU Y€JIOBEKA, €€ CBAA3b C JPYTUMU
HayKaMH.

Pa3nuyaTh YKCTBIE BElIECTBA U CMECH; OJHOPO/IHbIE U HEOJHOPO/HbIE CMECH;

Pa3znuuaTh Ppusnyeckue U XMMHUYECKHe SIBJIEHHS C OOPOH Ha onpejesieHusl.

OnpenesiTb NPU3HAKK XUMUYECKHUX PEAKLIUH U YCI0BUS UX NPOTEKaHUS.

CrnefoBaTh NpaBUJaM M0J1b30BaHUS XUMUYECKOH OCY0H U 1a60paTOPHBIM
060pyl0BaHUEM, @ TAKXKe PAaBH/IaM 0OpalleHUsl C XMMHYECKUMU Bellle-CTBaMU
B COOTBETCTBUU C HHCTPYKLUSIMHU 110 BBIMOJHEHHUIO IPAKTUYECKUX PABOT MO/
KOHTpOJIEM IIeJjarora.

[l1aHUpOBaTh U MPOBOJAUTH XUMUYECKHUH 3KCIEPUMEHT 110 U3YYEHHUIO U
OnucaHUI0 GU3UYECKUX CBOUCTB BELIECTB, CIOCO60B pa3/ie/leHUs cMecel
BeIL|eCTB 10/ PYKOBOACTBOM IeJjarora ¢ 06Cyx/ileHUeM Iy1aHa paboThl.

HWcnoJsib30BaTh NPH BBINOJHEHUH YYeOHbIX 33JldHUH U B Ipoliecce
HCCJIeZIOBATEIbCKON J1eATeIbHOCTH HayYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZlepKaHMs], ClIPaBOYHbIE MaTepHaJibl, pecypcbl MHTepHeTa noy,
PYKOBOJCTBOM Ilefjarora.

BoicTpanBaTh pa3BEépHYThIE THUCbMEHHbIE H YCTHBIE OTBETHI C OIIOPOM Ha
MHGOPMALMIO U3 Y4eOHMKA U CIPAaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIN MOHATUHHBIN anapaT Kypca XMMUU



Tema 2. BemectBa
U XMMHYeCKHe peaKuuu
(154)

AToMBI ¥ MoJIeKyJIbl. XUMUYeCKHUe 3J1eMeHThl. 3HAKU (CHMBOJIbI)
XUMUUYECKUX 3/1eMeHTOB. [I[pocThble U c/10KHbIE BellleCTBa.
ATOMHO-MOJIEKYJIIPHOE YYeHHUeE.

Xumuueckast popmyJia. BasleHTHOCTb aTOMOB XMMHUYECKUX
3JIEMEHTOB. ¥*3aKOH IMOCTOSIHCTBA COCTaBa BellecTs.*
OTHOCUTe/IbHas1 aTOMHasi Macca. OTHOCUTe IbHAsl MOJIEKYJISIpHast
Macca. MaccoBasi /10J151 XHMU4Y€eCKOro 3JleMeHTa B CoeIMHEHU .
®dusunyeckue U XUMUYeCKUe sIBJeHUsl. XUMUUecKas peakiusl.
[Ipu3HaKH U ycl10BUs NPOTEKAHUS XUMHUYECKUX PeaKL M.
XuUMUYecKHe ypaBHEHUSI.

Tunbl XUMUYECKUX peakluii (coeJUHEHUs1, Pa3/IoKe HUS,
3aMelleHus], 06MeHa).

3aKO0H COXpaHeHHUs MacChl BEI[ECTB.

*M. B. JIoMOHOCOB — y4YEHBIA-3HIIUKIONEAUCT.*

AemoHcTpauumn

dusnyeckue sBJeHUs (pacTUpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/IEHCALlUsl BOJbI U T. 11.).

Xumudeckue siBjeHus1 (ropeHue CBeYH, pa3/ioxKeHHe caxapa,
B3aUMO/IeMICTBHE CEPHOM KHUCJIOTHI C XJIOPUZ0M Gapus,
passioxxeHue ruapokcua Meau(1l), B3auMojericTBre KeJie3a €
cepoii, B3auMo/IeiCTBUeE KeJie3a ¢ pacTBopoM cosiu meu(11)).
OmbIT, WITIOCTPUPYIOLIUN 3aKOH COXpPaHEHUS MACChI.

Na6opatopHble U NpakTU4ecKue paboTbl

JlaGopaTopHLIe OMBITHI:

[Ipumeps! GU3NYeCKUX sIBJIeHUH (1/1aBJIeHHe BOCKA, TasgHUE
JIbJA).

[IpuMepbl XUMUYECKUX sIBJIeHUH (IpOKaIMBaHUEe MeHOM
HIPOBOJIOKH, B3aUMO/IeiCTBHE MeJia C KUCJI0TOMH).

Moziesii aTOMOB ¥ MOJIEKYJT

Mpaktnyeckas pabota Ne3 MpusHakn NPOTEKAHUA XMMUYECKUX
peakuuit

BbluncneHus

— OTHOCUTEJIbHON MOJIEKY/IIPHOU MacChl BELIECTB;

— MaccoBoOH A0JIM XUMHW4Y€eCKOrI'o 3JIEMEHTa 110 Q)OpMyJ'IE
COeIMHEHHA.

[IpuMeHSATb ecTeCTBEHHO-Hay4Hble METO/IbI [T03HAHUS (B TOM 4HC/Ie
HabJ1I0/ieHYe, MO/IeIMPOBaHUeE, IKCIIEPUMEHT) U OCHOBHbIE ONepaluu
MBICJIUTEJILHOH JIesITeIbHOCTH (CpaBHEHUE, KJIacCuUKaLMs) A1t U3yYEHHUsT
BeIL|ECTB U XUMUYECKHUX PEAKIMH C OTTOPOH Ha aJIFOPUTM HJIH CXEMY.

PackppIBaTh CMBIC/I U3yYaeMbIX HOHATUH U 3aKOHOB U IPUMEHSATb 3TU MOHATHS
NPH ONHMCAaHUU CBOUCTB BELIECTB U UX NPeBPALLeHHH ¢ OIIOpOoH Ha NJIaH U
KJIIOYeBbIE CJIOBA.

PaznnyaTh usnyeckue U XUMUYECKHUE SIBIEHUS, 06'bSICHATD UX CYLHOCTb C TOYKH
3peHHUsI aTOMHO-MOJIEKYJIIPHOTO YYE€HHsI C OTIOPOH Ha ONpesie/IEHUS] U CXEMBI.

OnpezesiTb NPU3HAKK XUMUYECKHUX PEAKLIUH, YCI0BUS UX TPOTEKAHUS.

OGBACHATD CYLIHOCTb GU3NYECKUX U XUMUYECKUX SIBJIEHUN C TOUKHU 3peHUs
aTOMHO-MOJIEKYJISIPHOTO YYeHHs C UCT0JIb30BAaHUEM BU3yabHOHN ONOPBHI.

KrnaccupunupoBaTh XMMHUYECKHE PEAKIUHU (110 YUC/IY U COCTABY pearupyroliux U
06pa3yroLIMXCsl BELIECTB) C ONIOPOX Ha CXEMBI.

CocTaBsaTh GOpPMYJibl GUHAPHBIX BEIECTB 10 BaJEHTHOCTH U ONPEJEIATh
BaJIEHTHOCTb 10 GOPMYJIaM BEILECTB C ONIOPOH Ha aJIFOPUTM y4YeOHbIX
JeUCTBUM.

PacctaBnsiTh K03 UIUEHTDI B YpaBHEHUAX XUMHUUECKUX PEAKLUH C OIIOPOY Ha
QJITOPUTM yUe6HbIX IeHCTBUN.

CrnefoBaTh NpaBU/IaM M0JIb30BAHHUSI XUMUYECKOU ITOCYA0H U 1ab0PaTOPHBIM
060pyZ0BaHHEM, @ TAK)KE ITPaBUJIaM 00pallleHus C BEIECTBAMU B COOTBETCTBUU
C UHCTPYKLMSIMHU 110 BbINOJIHEHUIO JIA00PATOPHBIX XUMHUYECKUX ONBITOB MO/
KOHTpOJIEM Nle/iarora.

HWcnosib30BaTh NPU BbINOJHEHUH YYeOHbIX 33JldHUH U B Ipoliecce
UCCJIeZl0BATEbCKON 1eATETbHOCTH
Hay4HO-NOMNYJISPHYIO JJUTEPATYPY XUMUYECKOTI'0 COZEPKAHUS, ClIPAaBOYHbIE
MaTepuaJibl, pecypcbl UHTEpHeTA [10/] pyKOBOJCTBOM NeAarora.

BoicTpanBaTh pa3BEpHYThIE TUCbMEHHbBIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHGOPMALMIO U3 Y4eOHMKA U CIPAaBOYHBIX MaTEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIN OHATUHHBIN alapaT Kypca XUMUU

Pa3pen 2. BaxkHeline npeACTaBUTE/IU HeOpraHudeckux Bemects (30 u)
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Tema 3. Bosayx. Kucnopoga.
MoHsaTne 06 okcupax

(54)

Bo3ayx — cMech ra3oB. CocTaB Bo3Jyxa.

Kucopos — ajieMeHT U IPOCTOE Belle-

cTBO. 030H — *aJlIoTponHasi MoAupUKalus Kucaopoja.*
HaxoxJeHue KUca0poAa B mpupoje, pusnuueckre U XUMHUIECKHe
CBOWCTBA (peaKL MU OKUCJIeHHs], TOpeHHe). Y CI0BUs
BO3HHUKHOBEHHS U PeKpalleHus: ropeHus. [loHsiTHe

006 OKCHAX.

*Croco6bl MoJIyYeHUs1 KUCJIOPOAa B IabopaTOPUH U
npoMbliIeHHOCTH.* [[puMeHeHue Kucaopoga. Kpyrosopor
KHCJI0PO/ia B IPUPOJE.

*TenioBoH 3¢ PEeKT XUMUUECKOHN peaKIUu, TOHSITHE O
TePMOXUMHUYECKOM YPABHEHUH, IK30*- U IHIOTEPMHUUECKUX
peaKIusX.

*ToninBo (HedTh, yroJib U MeTaH). 3arpsi3HeHe BO3/yXa,
Croco6bl €ro nNpeAoTBpaLleHusl. YCHUIeHHe NapHUKOBOrO

3¢ dekTa, pa3pylieHrue 030HOBOrO CJI0.*

JAemoHcTpauun

B3aumopeiictBue dpocopa, cepbl U Kesie3a C KUCI0POJ0M
(BO3MOXKHO HCMOJIb30BaHUE BU/EOOMBITOB).
OmnpepesieHUEe COlEPXKaHUS KUCJI0PO/ia B BO3AYXeE.
OnbITh], AEMOHCTPUPYIOLIUE YCI0BHSI BOSHUKHOBEHHUS U
NpeKpallleHusl TOpeHusl.

NabopatopHble 1 npaKkTMyeckue paborbl
JlabopaTOpHBIH OMBIT:

O3HakoMJieHMe ¢ 06pa3laMy OKCU/OB.
[IpakTHyeckas paboTa:

Ne 4. [TosiyueHHEe KUCI0POAA, U3YYEHUE €TI0 CBOMCTB.

BbluncneHusn
— MOJIEKYJISIPHOM MacChl KUCJI0POAa M 030HA HA OCHOBaHUU
aTOMHOM MacChl XUMHUYECKOT0 3JIEMEHTA
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PackpbIBaTb CMbICJ U3y4aeMbIX IOHATHUH U HIPUMEHSITb 3TU MOHSATHS IPU
OIKCAaHUH CBOWCTB BEILECTB U UX MpeBpallieHH# C UCI0Ib30BaHHEM OMOPHbBIX
CJIOB U KJIHILE.

XapaKTepH30BaTh (ONMUCLIBATD)C OHOPOLL HA NIAH, CXEMY, KDAMKYIO 3aNUCh
COCTaB BO3Ayxa, pU3HUecKue U XU-MUYeCKHe CBOMCTBA KUCI0PO/a, CIIOCOGbI
€ro noJiyyeHusi, puMeHeHHe 1 3HaYeHHEe B IPUPO/IE U XKU3HU YeJI0OBeKa.

CpasHusambs peakyuu 2opeHust U Med/seHH020 OKUCAEHUS C TIPEIBAPUTEIbHBIM
06Cy/IeHHeM apaMeTPOB CPaBHEHUSL.

Co6upaTh MpU6GOPHI AJ1s1 HOJYUEHHUST KUCI0POAa (BBITECHEHHEM BOJbI U
BO3/yXa).

Pacnio3HaBaTh ONMBITHBIM MYTEM KHUCJIOPO/, IO/ KOHTPOJIEM MeJarora.

Hcnosib30BaTh XMMUYECKYIO CUMBOJIMKY JJIs1 COCTaBJIEHUSI GOPMY.T BEIL|ECTB,
MOJIEKYJ/ISIPHBIX YPaBHEHUH XUMUUECKUX PeaKLHUi C yYacTHEM KUCI0POJa.

OGBSCHATD CYIHOCTb 3KOJIOTHUECKUX TPOGJIEM, CBSI3AHHBIX C 3arpsI3HEHHEM
BO3/yXa.

CriefioBaTh MpaBUIaM 6e30MacHOM paGOThI B JIaGOPATOPHUH MPH UCIOIb30BAHUU
XUMHUYeCKOU NOCY/ibl ¥ 060pYA0BaHMUs [0/ KOHTPOJIEM I1€[arora, a TAkKe
npaBU/IaM 06paLIEeHHs C TOPIOYUMHU BELIECTBAMHU B GBITY.

[1;1aHUPOBATDb U OCYLIECTBJISATh HAa MPAKTHKE XUMHUYECKHe IKCIIEPUMEHTHI,
HNPOBOJUTH HAGJIIOAEHHS, Ie/IaTh BLIBO/bI [10 PE3y/IbTaTaM 3KCIEPUMEHTA MO/,
PYKOBOJCTBOM MeJarora.

Y4yacTBOBaTh B COBMECTHOM paboTe B rpymIIe.

Hcnosib30BaTh NpH BBINOJIHEHUH YUe6GHbBIX 33JaHUH U B poriecce
HCCJIeJOBATENbCKOM [IeITeIbHOCTH HAyYHO-TONMYJIIPHYIO JIMTEPATYPY
XUMHUYECKOT0 COZePXKaHUsl, ClIPAaBOYHbIE MaTepUaJIbl, pecypcbl UHTepHeTa Mo,
PYKOBOJCTBOM MeJarora.

BbicTpanBaTh pa3BEPHYThbIE MUCbMEHHbIE U YCTHBIE OTBETHI C OMIOPOH Ha
nHGOOPMAIHIO U3 yYeGHUKA U CIPABOYHBIX MaTEPUAJIOB C OTIOPOH Ha IJIaH,
rpaMOTHO MCII0JIb30BaTh U3y4eHHbIN MOHATHUIHBIH annapat Kypca XdMUAH



Tema 4. Bogopoa.
[ToHATHE 0 KUCJIOTAX U COJIAX

(54)

Tema 5. KosmmuecTrBeHHBbIE
OTHOIIIEHHS B XUMHH
(449)

BoJopoJ — 3JileMeHT U pocToe BellecTBo. HaxoxxaeHue B
npupoje, busnvecKre U XMMUYeCcKHe CBOMCTBa (Ha mpuMepe
B3aUMOJEHUCTBUS C HeMeTa/UIaMU U OKCUJJAMU METaJIIOB),
NpHUMeHeHHe, *CrocoObl NoTydyeHus.*

[ToHATHE 0 KUCIOTAX U COJISIX.

JAemoHcTpauumn

[TonyyeHue, cobupaHue U pacro3HaBaHUe BOAOPOJA.
l'openue Bogopoaa.

B3aumogeiictBue Bogopo/a c okcugom meau(1l).

Na6opaTtopHblie U NpaKkTU4eckue paborbl
Jla6opaTOpPHBIH OMBIT:

B3aumopelicTBUe KHUC/IOT C MeTa/lJIlaMH.
[IpakTHyeckas pabora:

Ne 5. [TonyyeHue BOAOpPOAQ, U3yYEHUE €eT0 CBOMCTB.

BbluncneHus
— MOJIEKYJISIPHOM MaccChl BellleCcTBa Ha OCHOBAHUH aTOMHOM
MacCChbl XUMUYECKUX 3JIEMEHTOB

KonnuecTtBo BemecTBa. MoJsib. MosnsipHas Macca. 3aKoH
ABorajipo. MosisipHbIl 06bEM Ta30B. PacyéThbl 10 XUMHUYECKUM
ypaBHEHUsIM.

JeMoHCcTpanusa
O6pa3ubl BEIECTB KOJIUYECTBOM 1 MOJIb.

Bbluncnenua

— 06'b€Ma, KOJIMUECTBA BellleCTBa rasa Mo ero U3BeCTHOMY
KOJINYECTBY BellleCTBA WU 00 bEMY;

— 06'BEMOB ra30B M0 YpaBHEHHUIO peaKI[U1 Ha OCHOBE 3aKOHA
006'bEMHBIX OTHOILIEHUH Ta30B
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PackppIBaTh CMBbIC/I U3yYaeMbIX HOHATUH U IPUMEHSATh 3TU MOHATHS IPU
ONMCAHUU CBOMCTB BelleCTB U UX NpeBpalleHHH.

XapakTepu3oBaTh (ONMChIBATh) GU3NUYECKHE U XUMUYECKHE CBOMCTBA BOJ0PO/a,
Croco6bl ero NMoJyyeHust, IpUMeHeH1e C OI0POH Ha IJIaH, KPaTKYIo 3aI1Ch,
CXeMy.

Co6upaTb NpUbGOP AJ1s NOJIYIEHHS BOAOPO/A C UCIIO0b30BAaHUEM BU3YaJIbHON
Omopbl

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY /s COCTaBJIeHUS] GOPMYJI BEILIECTB,
MOJIEKYJ/ISIPHBIX ypaBHEHUH XUMHUYECKUX PeaKI Ui ¢ yyacTHeM BOA0poJa C
ONOpPOH Ha aJIFOPUTM.

CrnefoBaTh NpaBU/aM 6e30MacHO paboThl B 1ab0paTOPUHU NPHU UCI0JIb30BAHUU
XMUMHUYECKOH MOCy/ibl U 060PYZ0BaHMS 10/] KOHTPOJIEM [I€J]arora., a Takxe
npaBUJIaM 06palieHus C FTOPIOYUMH BEILECTBAMHU B ObITY

[I1aHMpOBaTh M OCYLIECTBJISATh HA TPAKTHKE XUMUYECKHE SKCIEPUMEHTH,
NPOBOJUTH HAOJIIOAEHHS, JIe/1aTh BIBO/bI 10 pe3y/IbTaTaM 3KCIEpUMEHTA M0/
PYKOBO/ICTBOM IIe/larora ¢ 06Cy»KJeH1eM IJ1aHa paboThl, C UCII0/JIb30BaHHEM
KJIMLIE.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnre.

[I1aHMpOBaTh M OCYLIECTBJISATh HA IPAKTHUKE XUMUYECKHE SKCIEPUMEHTH,
NPOBO/JUTh HAOJIIO/EHHS, Ie1aTh BBIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymie

PackpbIBaTh CMBIC/I U3yYaeMbIX NOHATUH U IPUMEHSATD 3TH ITOHATHUS, A TAKKE
M3y4eHHbIe 3aKOHbI U TEOPHUH JJI PellleHHsI PACYETHBIX 3a/ja4 C IOMOILbI0
nezarora.

BbI4HCIATD MOJIIPHYIO MacCy BeLIeCTB; KOJIMUECTBO BeLleCTBa, 00'bEM rasa,
Maccy BeIEeCTBa C ONOpoi Ha o6pa3sell, Ha GOPMYJIbL;

[IpoBOAUTH pacyéThl MO YpaBHEHUSIM XUMUYECKUX PeaKLUH C OITOPOH Ha
o6paseL, aJIrOPUTM y4yeOHbIX JeHCTBUN: KOJIMYECTBA, 06'bEMA, MaCChl BelL|ECTBA
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB UM NPOAYKTOB
peaKLHH.

BricTpauBaTh pa3BépHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
dbopmManmio U3 yueGHHUKA U CIPABOYHbIX MaTEPHAJIOB, TPAMOTHO HCII0/1b30BaATh
M3y4YeHHbIN TOHATHUIHBIN annapaT Kypca XMMHH C IOMOLIbIO NTeJarora.



Tema 6. Boga. PacTBopbl.
IoHATHE 06 OCHOBAHUAX

(54)

Boga, ee coctas, cTpoeHue, MoJieKy/ibl. Pusnyeckrie CBORCTBA
BO/Ibl. *AHAJIN3 U CUHTE3 — METO/bl U3yUeHUsI COCTaBa BOZAbL*
XHUMHYECKHe CBOMCTBA BOJIbI

(pasnokeHUe, peaKLUK C HATPUEM, OKCUJIOM KaJbIlUsi, OKCUAOM
cepnl V.

CocTtaB ocHoBaHUM. [IoHsITHE 06 MHAUKATOPAX.

*Bosa kak pactBopuTesib.* PactBophL *PacTBopuMOCTh
BelllecTB B Boje.*

*HachblleHHbIE U HEHACBIIeHHbIe pacTBOPHLL * MaccoBast 10151
BellleCTBa B paCTBOpe.

*PoJib pacTBOPOB B MPUPOJE U B XKU3HU YesioBeka. KpyroBopoT
BO/IbI B IpUpo/ie.* 3arpsi3HeHre MPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKA NPUPOHBIX BOJ.

JAemoHcTpauumn

JJIEKTPOJIU3 BOJIbI; CHHTE3 BOJbl; B3aUMOJENCTBHE BOJBI C
MeTasiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BH/leOMaTEPHAJIOB).

PacTBOopeHUe BEIIECTB C pa3/IMYHON PaCTBOPUMOCTBIO.
HccnenoBaHue pacTBOPOB KUCJ/IOT U LieJI04€eH € TOMOIIbI0
HWH/JMKAaTOPOB.

Na6opaTtopHble U NpaKTUYeckue pabotbl

[IpakTHyeckas pabora:

Ne 6. [IpuroToBsieHrEe pacTBOPOB C ONpeeEHHOW MacCOBOU
Jl0J1el pacTBOPEHHOI'O BEILECTBA.

BbluncneHusa
— C UCI0JIb30BaHUEM IIOHSTUS «MacCOBasi A4,0Jis1 BellleCTBa B
pacTtBope»
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PackppIBaTh CMBbIC/I U3yYaeMbIX HOHATUH U IPUMEHSATh 3TU MOHATHS IPU
ONMCAHUU CBOMCTB BELIECTB U UX NIpeBpallleHUH C TOMOILbIO [lefarora.

XapakTepu3oBaTb GpU3NUECKHE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOPUTEJIS B IPUPO/HBIX IPOLECCAX C ONOPOH Ha MJIaH U CXEMY.

CoCTaB/IATh ypaBHEHUS] XHMUYECKUX PeaKIMi C y4acTHEM BOJbI C OIOPOU Ha
CXeMy.

OGBACHATD CYLIHOCTb 3KOJIOTHYECKHX NP06JIEM, CBI3aHHBIX C 3arpsi3HEHUEM
HNPHUPOAHBIX BOJ, CIIOCOOBI OUUCTKU BOJbI OT HPUMeECEH, MepBhI 10 OXpaHe BOJ,
OT 3arpsI3HEHUsI 10CJIe IPeBAPUTEIBHOTO CTPYKTYPHUPOBAHHS MaTepHasa.

[l1TaHUPOBATh U OCYLIECTBJIATD HA IPAKTHKE XUMHUYECKHE IKCIEPUMEHTHI,
NPOBOAUTH HAGJIIOEHUS, [Ie/1aTh Bbl-

BO/bl 110 pe3yJ/IbTaTaM 3KCIePUMEHTA [0/, KOHTPOJIEM NIEJATO0ra, C
HCIO0JIb30BaHUEM KJIUILIE.

CrnefoBaTh NpaBu/aM 6e30MacHON paboThl B 1a60paTOPUHU NPU UCI0JIb30BAHUU
XUMHUYECKOH MOCY/ibl U 060PYZ0BaHUS 10/, KOHTPOJIEM IleJjarora.

[IpoBOAUTH BBIYMCJIEHHUS C IPUMEHEHHUEM OHSTHS «MaCCOBas 0151 BEIECTBA B
pacTBope» c onopoi Ha GopMyIblL.

HWcnosib30BaTh NPH BBINOJHEHUH yUe6HBIX 33ZlaHUH U B poliecce
HCCJIeJOBATENbCKOH JIeATETbHOCTH HAYYHO-TIONYJIPHYI0 JIMTEPATY Py
XMUMHUYECKOT0 COJleprKaHUsl, CHPaBOYHbIE MaTepUabl, pecypcbl UHTepHeTa
10/ PYKOBO/ICTBOM IeJjarora.

BoicTpanBaTh pa3BEépHYThIE TUCbMEHHbIE H YCTHBIE OTBETHI C OIOPOM Ha
MHGOpPMALMIO U3 Y4eOHHMKA U CIIPAaBOYHbBIX MATEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIN TOHATUHHBIN annapaT Kypca XUMUH I10CJIe
Npe/IBApUTEbHOIO CTPYKTYPUPOBAHUS MaTepHasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
CoeIUHEeHUI

(114)

Knaccudukanusi HeopraHU4ecKUX COeIJUHEHU.

OKcubl: COCTaB, KJaccupUKanus (OCHOBHBIE, KUC/IOTHEIE,
*aMm@oTepHbIe, HecoJieo6pa3yolire Ha IpUMepe OKCUAA
yriepoja |l u okenpa asora ll, HomeHksiatypa. [lonyueHue*
OKCH/IOB (B3aMMoZencTeune ¢ BOAOMN, KNCAOTamM, LLLesiodamhm).
OcHOBaHUS: COCTaB, Ki1accudukanus (Leg049u U
HepacTBOPHUMbIe OCHOBAHMS), HOMEHKJIATypa.

Kucnotsl: coctas, kJ1accupukaiys, HOMeHK/IaTypa, pusndeckue
Y XUMUYeCKUe CBOMCTBA (B3aUMO/IeHCTBYE C OCHOBHBIMU
OKCUJIaMU COJISIMU Ha MPUMepe COJITHOU U CEPHOU KHUCJIOT),
*crmoco6bl moJstyyeHus.* Psil ak THBHOCTU MeTaJLJIOB.

Couu (cpeiHME): HOMEHKJIATYPA, *C1oco6 bl MOTydYeHUsT*,
B3aHMO/IeICTBHE CoJiel C MeTa/lJIaMH, KHCJIOTaMH, LeJI09aMu U
COJISIMH.

F'eHeTHuYeCKasi CBSI3b MEXK/Y KJIaCCaMU HEOPraHUYeCKUX
coepauHeHul. ['eHeTn4yeckue psabL [loHATHE 06 aMOTEPHBIX
TUAPOKCUAAX HA TPUMepe [IMHKA U aJIIOMUHUS. XUMUYeCKUe
CBOMCTBA - B3aUMOJEUCTBHE C KUCJOTAMHU H IleJI0YaMH.
PassioxxeHue Npy HarpeBaHUU.

JAemoHcTpauumn

06pasibl HEOPraHUYECKUX BEIECTB Pa3/IMYHbIX KJIaCCOB.
B3auMogeiicTBUE pacTBOpa CEPHOUM KUCIOThI C OKCU/IOM
menu(Il).

Peakuusa HelTpau3aLuu.

BbITecHeHUe 0ZJHOTO MeTaJlJ1a IPYTUM U3 pacTBOpA COJIU.

Nab6opatopHble 1 NpaKTMyeckue paborbl

JlabopaTOpHBIe ONBITHI:

BsaumopelicTBUe KHUCIOT € MeTa/lJIlaMU.

[TosyueHre HepaCTBOPHUMBbIX OCHOBaHHUH.

B3aumopelicTBre HepacTBOPUMBIX OCHOBAHUH € KUCJIOTaMHU.
Pasznoxxenue ruapokcuza meau(1l) mpu HarpeBaHUU.
[IpakTHyeckas paboTa:

Ne 7. PelreHue sKciep¥MeHTaIbHbIX 3a4a4 10 TeMe « OCHOBHBIe
KJIacCbl HeOpraHWYeCcKHX CoeJUHEHUM».

Bbluncnenus
— M0 YpaBHEHUSIM XUMHUUECKUX PEAKIUH

Omnpe/eneHrne OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHHUI 10 Ia0I0HY .
CocraBieHue CXeM CTPOSHHS OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHECHUM Ha
OCHOBE OIIPE/ICIICHHSI.

Cocrasienue (popMyI1 OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHHI 1 Ha3bIBAHHE
HX TI0 MEXXIyHAPOIHOW U TPUBUAIBHONW HOMEHKIIATYPE C MCIOJIB30BaHUEM
ompeeseHus 1 TaOIHIBI PACTBOPUMOCTH.

KraccupunmpoBaHue n3y4aeMbIX BEIIECTB [0 COCTABY U CEOLICMEAM C ONIOPO Ha
oTpeIesIeH s, CXeMbI U TaOJIUIly PaCTBOPHUMOCTH.

CocraBinienue TaOIHIbl TEHETUYECKHX PAIOB U CXeMbl «I eHeTHYeCKast B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COEMHEHUID MO PYKOBOJICTBOM IIE/Iarora.
TTporHo3upoOBaHUe CBOMCTB BEIECTB HA OCHOBE OOIIMX XUMHUIECKUX CBOHCTB
H3YYEHHBIX KJIACCOB, TPYIII BEIIECTB, K KOTOPHIM OHHM OTHOCSITCSI C MCIIOJIb30BAaHUEM
cxembl «I'eHeTHYeCKast B3aUMOCBSI3b OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COEIMHEHHI TI0JT PYKOBOJICTBOM IIE/Iarora.

CocraBiieHHe MOJIEKYJISIPHBIX YPABHEHHI PEAKIMH, HIUTIOCTPUPYIOIINX XUMUIECKHE
CBOJCTBa M3YYCHHBIX KJIACCOB U CNOCOObI NOLYYEHUs: BEILIECTB U3YUYCHHBIX KJIaCCOB,
IPYIII, & TAKXKE TIOATBEPKIAFOIINX TEHETHIECKYIO B3aUMOCBA3b MEXKTy HUMH, C
OMOpoii Ha BepOAbHYIO CXEMY B Ka4€CTBE 3pPHTEIBLHOM OTOPBIL

CocrapiieHuie MOJIEKYJISIPHBIX YPAaBHEHUH Peakilnii 1o CXeMaM ¢ IPeIBapUTEIbHBIM
00CyKIeHUEM BHIOOpA PEarUPYIONIUX BEIICCTB.

BerunciieHne 1o ypaBHCHUSIM XUMHUYECKUX PEakliii KOJM4ecTBa, 00bEMa, MacChl
BEI[ECTBA 0 KOJIMYECTBY, 00BbEMY, Macce pearcHTOB HJIH MPOYKTOB PEaKIIHHU 110
ANTOPUTMY.

ITnaHupoBaHKe U OCYILECTBIICHHE Ha MPAKTHKE XMMHYCCKOTr0 IKCIIEPUMEHTA
HaOJFOICHHS [10/] PYKOBOACTBOM YUHUTEIIS.

®DopMyIIHPOBAHHUE BBIBOJIOB M0 Pe3yJibTaTaM 3KCIIEPHUMEHTA C UCTIONIB30BAHHEM
OIOPHBIX CJIOB.

DopMyIHPOBAHKE C TOMOIIBIO [IE/IAr0ora U BBINOJIHEHHE MPaBuil 6e30MacHoi paboTh B
n1abopaTopuu MPHU UCTIONB30BaHUH XUMHUYECKO# TOCYAbI 1 000PYI0BaHHSL.
Vcronp30BaHue MY BBITOIHCHHN YUeOHBIX 3a/IaHUi U B TIPOIIECCe
HCCIIE/IOBATEIIBCKOM ICATENFHOCTH HAYYHO-TIOMYJIIPHOM JTUTEPaTypPhl XHMHUYECKOTO
COZIep KaHusl, CIIPaBOYHbIC MaTepHalibl, pecypcbl HTEpHETa, OCYIIEeCTBICHHE BRIOOpa
01 PYKOBOJICTBOM I1€/1arora.

BeicTpanBaHue pa3BEPHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C ONOPOi HA
uH(POPMALHIO U3 YUeOHHKA U CIIPABOYHBIX MATEPHUAIIOB, TPAMOTHOE HCIIOJIB30BAHIE
M3Y4EHHOrO MOHSITHIHOIO ammapaTa Kypca XUMHH C HCIIOJIb30BaHHEM [UIaHa,
OIOPHBIX CJIOB, AITOPUTMA.

Paszpen 3. [lepuoaundeckuii 3akoH U [lepuoanyeckas cucreMa XuMH4ecKkux ajiemeHToB /I. . MeHaeieeBa.
CtpoeHue aToMOB. XuMu4eckas CBsA3b. OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaknuu (15 1)
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Tema 8. Mepuroguueckuii 3aKoH 1
MNepuoaunyeckana cucrema
XMMUYECKUX 3/1EMEHTOB

A. U. MeHaene-esa. CrpoeHue
aToma (7 u)

[IepBble NONBITKY KJIAaCCUPUKALMY XUMUYECKUX 3JIEMEHTOB.
[ToHsiTHe 0 rpynnax CXoHbIX 3J1EMEHTOB (Le/I04HbIE U
111eJIOYHO3€eMeJIbHbIe METAJIIbI, FaJI0reHbl, THEPTHbIE ra3bl).
*JJIeMeHTBI, KOTOpble 06Pa3yIoT

amMdoTepHbIe OKCH/BI U THIPOKCH/BL*

[Teproandeckuit 3akoH U [lepuogu-yeckas cucteMa
XMMUYecKux 371eMeHTOoB /JI. U. MeHzeneeBa. [leproapl, rpynimel,
noArpynnsl. PrU3ndeckruy CMbICI NOPSAAKOBOr0 HOMepa
3JIeMeHTa, HOMepOB NepHo/ia U rPyNbl.

CtpoeHue aToMoB. CocTaB aTOMHBIX s7iep. *3oTonbL*
JnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 060J104€K aTOMOB NE€PBbIX
20 xMMHYeCKHX 3/71eMeHTOB [leproanyeckol cUCTeMbl

1. 1. MenpeneeBa.

XapaKTepuCTHKa XNMHUYECKOro 3J1eMeHTa 110 ero M0JI0KEeHUIO B
[Tepuoauueckoii cucreme /. U. Menzeneena.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOUCTB 3JIEMEHTOB MaJIbIX
MepHOo/0B Y IJIaBHBIX NOArPYIN B 3aBUCUMOCTHU OT aTOMHOTO
(mopsiakoBoro) Homepa.*

*3Havenue [leproauyeckoro 3akoHa u [leproauyeckoit
CUCTeMBbl XMMHYECKHUX 3JIEMEHTOB /151 Pa3BUTUSA HayKH U
npakTuk. /I. U. MeHiesieeB — y4YEHBIH, TeIaror ¥ rpakJjaHuH.*

JAemoHcTpauumn

KopoTkonepuo/iHasi ¥ JJIMHHONIEpUOUAHAS GOPMbI
[Teproauveckor cCUCTEMbI XUMUYECKUX 3JIEMEHTOB

. U. Mengeneena.

O3HakoMJIeHHe ¢ 06pa3liaMU MeTaJLJIOB U HEMETAJLJIOB.

Na6opaTtopHblie u NpaKkTU4Yeckue paborbl

JlabopaTOpPHBIH ONBIT:

B3anMopelicTBHEe rHPOKCH/A [IMHKA C paCTBOPAMHU KHUCJIOT U
esioyei
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PackpbiBaTh CMBIC/I IEPUOANYECKOTO 3aKOHA M0/, pyKOBOACTBOM IleJarora.

[ToHUMaTh cyllecTBOBaHHE NEPUOAUUECKON 3aBUCUMOCTHU CBOMCTB XUMUYECKUX
3JIEMEeHTOB (M3MeHeHHe PaInyCOB aTOMOB U 3JIEKTPOOTPHULLATETbHOCTH) U UX
COoeJJMHEHUU OT MOJIOKEHHUS B IEPUOJUYECKON CUCTEME U CTPOEHHUS aTOMa C
HCII0JIb30BaHUEM CXEM U Ta6JIMII.

YcTaHaBAUBATh CBSI3b MEXKAY I0JI0KEHUEM 3JIEMEHTA B IEPUOJAUYECKON CUCTEME
Y CTPOEHUEM ero aToMa (COCTaB U 3apsif f/1pa, 061ee YUCJI0 3JTEKTPOHOB U
pacnpejiesieHUe UX M0 3JIEeKTPOHHBIM CJIOSIM) 110 06pasiy.

[IporHo3upoBaTh XapaKTep U3MEHEHHUsI CBOWCTB 3JIEMEHTOB U UX COeJUHEHUH 10
rpynnam 1 nepuojam [lepuoaudeckoi CUCTEMBI C IOMOLIBIO Iefarora.
XapakTepu30BaTb XUMHUYECKUE 3JIeMEHTHI IEPBBIX TPEX NEPUOJ0B, KaJIHs,
KaJblivs 110 UX NoJ1oxkeHuto B [lepuoguueckoit cucteme /l. U. MeHiesieeBa.

CnejoBaTh NpaBUIaM 6e30MacHOM paGoThl B IAGOPAaTOPUU MPHU UCTT0JIb30BAHUHU
XUMHUYECKOH MOCyibl U 060py/J0BaHUS O/ KOHTPOJIEM MeJarora.

BricTpanBaTh pa3BépHYThle MUCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha
MH}OpMaLHIO U3 y4eOHUKA U CIPABOYHbBIX MAaTEPHUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3y4YeHHbIN MOHATUNRHBIN allapaT Kypca XMMHUH OCJIe
CTPYKTYPUPOBaHUS MaTepUasa C UCI0Jb30BaHUEM KJIUILE.

Hcnosib30BaTh MPH BhITOJHEHUU YUeGHbBIX 33/IaHUH TEKCThI yue6HUKA MOcJie
CTPYKTYypHUPOBaHUSI MaTepUasa, ClipaBoYHble MaTepualsbl ([lepuoanyeckyto
CUCTEMY XUMUYeCKUX 3/1eMeHTOB /[. . MeHiesieeBa, Tabuily pacCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U CoJiell B BOJIE, 3JIEKTPOXUMUYECKUN Psi/L HAPSIKEHU I
MeTaJlJIoB).

Hcnosib30BaTh MPH BhITOJHEHUU yUeGHbBIX 33/IaHUH U B Ipoliecce
HCCIeI0BaTENbCKOU AesATeIbHOCTH HayYHO-OMYJISIPHYIO JIUTEPATYPY
XUMUUYECKOT'0 COJIep>KaHUsl, CIpaBOYHble MaTepHUasbl, pecypcbl UHTepHeTa Moz,
PYKOBO/ICTBOM Ilefarora



Tema 9. Xumnuyeckas cBA3b.
OKucnAutTenbHo-
BOCCTaHOBUTE/IbHbIE peaKkuumn
(84)

9 KITIACC

*JJIEKTPOOTPULLATENBHOCTh* aTOMOB XUMHUYECKUX 3JIEMEHTOB.
XvuMuueckasi cBsA3b (MOHHasl, KOBAaJIEHTHaAs MOJIIpHast U
KOBaJIEHTHAs! HENoJIsIpHasi).

CTeneHb OKUC/IEHUS.

OKUCIUTEILHO-BOCCTaHOBUTE/IbHBIE peakiuu (OBP). [Iponeccer

OKHCJIEHUST U BOCCTAHOBJIeHUS. OKUCUTENHN U BOCCTAHOBUTEJIH.

JAemoHcTpauun
OKHUCIUTENBHO-BOCCTAHOBUTEJIbHBIE PEAKIUU: TOPEHHUE,
peakuuy pa3JioKeHus, COeJUHEHUS

(2 4 B Heneno, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMsi)

PackpbIBaThb CMbICJ H3y4YaeMbIX OHATUH M0/, pyKOBOACTBOM eAarora.

OnpezensiTb BUA XUMHUYECKON CBSI3U B COEJUHEHHUH C UCII0JIb30BaHUEM CXEM.

OnpezensiTb CTeNeHb OKUC/IEHUs XUMHUYECKOr0 3JIeEMEHTA 10 GopMyJie ero
COeZMHEHUS C UCMI0JIb30BaHUEM a/ITOPUTMA.

Onpefensitb 3JieMeHT (BelleCTBO) — OKUCJUTEJb U 3JIeMeHT (BeleCTBO) —
BOCCTaHOBHUTEIb.

OGBSCHATD CYIIHOCTh MPOLIECCOB OKUC/IEHHUS U BOCCTAHOBJIEHUS.

CoCTaBJIATh 3JIEKTPOHHBIHN GaJlaHC C YIETOM YUC/Ia OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CoCTaBJIAATh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTE/ILHOM PeaKIUU Mo
aJTOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEILHON peaKLH.

Hcnosib30BaTh NPH BHINOJHEHUH YUeGHbBIX 33/JaHUH TEKCThI y4eGHUKA MOCIe

CTPYKTYPHUPOBaHHUs MaTepHasa, ClIpaBoOYHble MaTepUabl (IepPUOJUUECKYIO
CHCTEMY XMMUYeCKUX 3/1eMeHTOB /|. K. MeHie/ieeBa, Tab 1MLy paCTBOPUMOCTH
KHCJIOT, OCHOBAHHUH U COJIei B BOJIE, 3JIEKTPOXUMHUYECKUH Psi/i HANPSHKEHU
MeTaJlJIoB).

MpumepHble Tembl,
pacKpblBaloLLMe AaHHbIN pa3gen
nporpammeil,

M KOIMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHune

OcHoBHOe cogepxKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyyatowmxca

Pa3gen 1. BemecTBo U XuMu4yeckue peaknuu (17 1)
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IloBTOpEHME U YTJIYG/IEHHE
3HAHUI OCHOBHBIX Pa3jeJioB
Kypca 8 ks1acca

(54)

[Teproaudeckuii 3akoH. [leproguyeckas cucTeMa XMMHYECKUX
asnieMeHTOB /. . MeHiesieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEeHUH CBONCTB XMMUYECKHUX 3/1eMEeHTOB ITePBBIX TPEX
NepUOZ0B, Ka/Ius, KaJbLUs U UX

coeIMHEHUI B COOTBETCTBUH C [10JI0KEHUEM 3JIEMEHTOB B
NepruoANYeCcKON CCTeMe U CTPOEHHEM UX aTOMOB.
Krnaccudukanyst 1 HOMEHK/IaTypa HEOpraHUYEeCKHX BELECTB
(MexxyHa-po/iHast M TPUBUAJIbHAS). XUMHUYECKHE CBOMCTBA
BellleCTB, OTHOCAIIMXCA K pa3/IMYHbIM KJIaccaM HeOpraHU4eCcKux
CcoeIUHEHUH, UX FreHeTHYeCcKas CBSI3b HEOPTaHUYeCKUX BellleCTB.
CTpoeHHe BellleCTBa: BUJbl XUMUYECKOHN CBA3U U TUIIBI
KPUCTAJIMYECKUX PELIETOK. *3aBUCUMOCTb CBOMCTB BEILECTB OT UX
cTpoeHus.*

JleMOHCTpanuu

1. Mogem KpuCTaL/IN4eCKUX PeLIETOK HeOpraHU4YeCKHX BelecTB.
2. KopoTkonepuoiHas U JyIMHHONIEpHOHas GOpMbl
[Teproandeckoil cUCTEMbI XUMHUYECKUX 3J1EMEHTOB

. 1. MenpgeneeBa

XapakTepu30BaTb XUMUYECKUE 3JIEMEHTHI IEPBBIX TPEX NEPUOJ0B, KaJIUs U
KaJbLi¥s 110 UX NoJioxkeHuto B [lepuoguueckoit cucreme /[l. U. MeHesieeBa ¢
OIOPOU Ha aJIFCOPUTM.

KnaccudunypoBaThb 1 Ha3bIBaTh HEOPraHUYECKUE BellleCTBa U3yYeHHbIX
KJIACCOB C OMOPOH Ha CxeMy, TabJIHIy PaCTBOPHUMOCTH.

OnuchIBaTh 061[Me XMMUYeCKHe CBOHCTBA BEIECTB PA3/IMYHBIX KJIACCOB,

MO TBEPKJATh CBOMCTBA IPUMeEPaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMUUYECKUX peaKLUil c OIOpOH Ha cxeMy.

OnpenensiTb BUJA XUMUYECKON CBSI3U U TUIl KPUCTAIJIMYECKON PELIETKU
BeLIECTBA C ONOPOH Ha CXeMY.

[IporHo3upoBaTh CBONCTBA BEL|eCTB B 3aBUCUMOCTH OT UX CTPOEHHUS MOCJIe
npe/iBapUTEJILHOr0 pa3bopa.

BricTpanBaTh pa3BépHYThble MUCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOM Ha
HH}OpMaIHIO U3 y4IeOHUKA U CIPABOYHbBIX MAaTEPHUAJIOB, TPAMOTHO
KCII0JIb30BaTh U3yYeHHbIN MOHATUNRHBIN allnapaT Kypca XUMHUH.

Hcnosib30BaTh MPH BhITOJHEHUU yUeGHbBIX 33/IaHUH U B ITpoliecce
HCCJIe0BATENbCKOU AesATeIbHOCTH HayYHO-OMYJISIPHYIO JIUTEPATYPY
XUMUUYECKOT0 COZlep>KaHUsl, CIpaBOYHble MaTepHUasbl, pecypcbl UHTepHeTa
10/, PyKOBOACTBOM IleJarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XMMUYECKUX peaK M
(44)

Knaccudukanus XuMUIecKUX peakiii o pa3indHbIM NprU3HaKaM
(Mo YMCY U COCTAaBY Y4aCTBYIOIUX B peaKL MU BeLeCTB, *110
TenJI0BOMY 3dbEKTY, 10 U3MeHEHHIO CTeNeHeH OKUCIeH s
XUMHUY€ECKUX 3JIEMEHTOB, 10 06PaTUMOCTH, 110 YIaCTHIO
KaTasusaTopa).*

*JK30- U IHAOTEPMUYUECKHE PEAKLIUH, TEPMOXUMUIECKHE
ypaBHeHHUs. [IoOHATHE 0 CKOPOCTH XUMUYECKO# peakyuu. [loHsATHE O
TOMOTEHHBIX ¥ TeTEPOTEeHHBIX peakusix. [loHsTHe 06 06paTUMbIX
Y HE06PAaTUMbIX XUMUYECKHX peaKLUsX. [[OHATHE 0 XUMUYECKOM
paBHOBecuH. PaKTOPBI, BJIUSIOLINE HA CKOPOCTb XUMHUUYECKOH
peakiuH U MoJI0KeHHe XUMUYeCKOro paBHOBeCHs.*
OKHC/IUTEIbHO-BOCCTAHOBUTE/IbHBIE PeaKIIUU (3JIEKTPOHHBIN
6aslaHC OKHUCIUTEIbHO-BOCCTAHOBUTEILHOM peakLuu).

JleMOHCcTpanuu

1. 3aBUCUMOCTb CKOPOCTH XMMUYECKOM PEaKI[UHU OT Pa3JIHUHbIX
$aKToOpOoB.

2. Bo3geiicTBHe KaTaJM3aTOPa Ha CKOPOCTh XUMHUYECKOH peaKLUH.
3. [IpuMepbl HEOGPATUMbIX U 06PATUMBIX PEAKLHH.

4. CMellleHMEe pAaBHOBECHUST XUMHUYECKOH peaKkLuH.

BeruucieHus
— KOJINYeCTBa BeleCTBa, 06'béMa U MacChl peareHTOB WU
MPOAYKTOB 10 ypaBHEHUSIM XUMHUYECKUX peaKLuH

PackppIBaTh CMBbIC/I U3yYaeMbIX HOHATUH U IPUMEHSATh 3TU MOHATHS IPU
ONMCAHUU CBOMCTB BelleCTB U UX NpeBpalleHHH.

KrnaccupunupoBaTh XMMHUUYECKHE PEAKLIMM 110 PA3/IMYHBIM PU3HAKAM.

YcTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUYECKON PEAKLIMU OT Pa3IMYHbIX
baKkTOpOB M0/ pYKOBOJCTBOM YYUTEJIS.

[IporHo3upoBaTh BO3MOXKHOCTH NPOTEKAHUS XUMUYECKUX NPEBPALIEHUN B
Pa3/IMYHBIX YCI0BUSIX NOCJIE IPEABAPUTEIbHON pabOTBhI.

OnpenesiTh OKUCJIUTEIDb U BOCCTaHOBUTEb B OBP.

CoCTaBJ/IATh 3JIEKTPOHHBIH 6aJlaHC peaKIHH.

[Ipor3BOAUTL BEIYUCJIEHUS 10 XHMHUYECKUM YPaBHEHUSM 110 AJIFOPUTMY.

BoicTpanBaTh pa3BEépHYThIE TMUCbMEHHbBIE H YCTHBIE OTBETHI C OOPOH Ha
MHGOPMALMIO U3 Y4eOHMKA U CTPAaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIN TOHATUHHBIN annapaT Kypca XUMUH I10CJIe
Hpe/IBApUTEbHOIO CTPYKTYPUPOBAHHUsI MaTepHaa.

HWcnoJsib30BaTh NpU BhINOJHEHUH YYeOHbIX 33JldHUH U B Ipoliecce

HCCJIeZlOBATEIbCKON JIeATeIbHOCTH HayYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZIepKaHMs, ClIPaBOYHbIE MaTepHaJibl, pecypchl MHTepHeTa
10CJIe KOHCYJ/IbTALMH C I1e1aroroM.
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TeMa 2. J/IeKTPOIUTHYECKas
AUccouManys. XMuMH4YeCKHe
peakuyy B pacTBOpax

(84)

Teopust 3/IEKTPOJUTUYECKOHN AUCCOLMATIUU. IJIEKTPOJUTHI U
HEe3JIEKTPOJIUThL. KaTHOHbI, aHHOHbL. *MeXaHHU3M AUCCOLUAIUU
BEIECTB C pa3/IMYHbIMH BUJJAMU XUMHUYECKOU CBsi3U. CTeNeHb
aucconranuu.* CubHble U C1abble 3JIEKTPOJIUTHIL.

Peak1yy HOHHOTO 06MEHa, YC/I0BUSI UX NPOTeKaHus1. MoHHbIe
ypaBHEHHs peaKIuii.

XUMHYeCKHe CBOMCTBA KUCIOT, OCHOBAHHUH U COJIEH B CBETE
Npe/ICTaBJeHUH 06 3JIEKTPOJIUTHIECKON Jucconnanuu. Cpea
pactBopa. [IoHsITHE 0 TUAPOJIU3E COJIeM.

KauecTBeHHbIE peaKI[U1 Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, 6POMHUJI, HO3UJI-, CyJIbdaT-, KapboHAT-,
cuMKaT-pocdaT- aHUOHBI, THAPOKCHI-UOHBI KaTHOHbBI aMMOHUS],
MarHus, KaJbliys, aIIOMUHUS, eJie3a 2+, 3+, [UHKa,
NPUCYTCTBYIOIHE B BOAHBIX paCTBOpaXx..

JleMOHCTpanuu

JJieKTpudeckasi MpOBOJUMOCTb PACTBOPOB BEIECTB; ABHKEHUE
HOHOB B 3JIEKTPUYECKOM I10JIE.

OTNBIThI, HJTIOCTPUPYIOLIME PU3HAKH TPOTEKAHUSI PEaKIUi
HMOHHOI'0 06MeHa.

OMBIThI 10 OTpPeZieIEHUIO CPe/Ibl B pacTBOpax coJsiei (xaopuaa
HaTpHsl, KapOoHATa HATPHS, XJIOPU/A [[UHKA).

JlaGopaTopHble U NPAaKTUYECKUEe

paGoTsl

JlabopaTOPHBIH OMBIT:

Ne8Peakuuu HOHHOTO 06MeHa B PacTBOPax 3J1EKTPOJIUTOB:
cysbdata meau(Il)

Y 11€J104HM, Kap6oHaTa HaTPUs U COJITHON KUCJIOThI, pEAKLIUsI

HeﬁTpaanauHH MeXAy riJJpOKCUIOM KaJIUd U COJISTHOM KHCJIOTOM.

Ne9. KauecTBeHHble peakuuun Ha MOHbI B pacTBope.
[IpakTHUyeckas paboTa:

Ne 1. PemreHue skcnepuMeHTalbHBIX 33124 110 TEME.
Beruucienus

— M0 YPaBHEHHUSIM XUMUUECKUX peaKLUU

PacKkpbIBaTh CMBbIC/I H3yYaeMbIX [IOHSTHH, a TAKXKe CMbICJI TEOPUU
3JIEKTPOJIMTUYECKOH JUCCOLHAL[MH C OTTOPOH Ha CXEMBI.

O6'BSACHATD MPUYUHBI 3JIEKTPOIPOBO/I-

HOCTH BO/JIHbIX PACTBOPOB C MIOMOIIIbIO MleJarora.

CocTaBJIATh ypaBHEHUS JUCCOLMALUU KUCJIOT, LIeJI0YeH U CoJeH, MOJTHbIE
Y COKpallEHHbIE HOHHbIE YPAaBHEHUSI XUMUYECKUX PeaKIIMil HOHHOTO
o6MeHa.

[l1aHUPOBATh U OCYLIECTBJISTH Ha MPAKTHKE XUMHYECKUE IKCIIEPUMEHTHI,
NPOBOAUTH HabJIIOIEHUS], IeIaTh BbIBO/bI 10 pe3yJIbTaTaM 3KCIIEpUMEHTa
1ocJie mpeiBapUTENbHON PaGoThI.

CsniefioBaTh MpaBu/iaM 6e30MacHoOi pa6oThl B 1abOpaTOPUU TIPU
HCI0JIb30BaHUH XMMHUUYECKOU MOCY/Ibl U 060PYA0BaHUsI 10/ KOHTPOJIEM
nejarora.

[IpoU3BOAUTH BHIYUCAEHUS 10 XUMUYECKUM YPABHEHHUSIM.

BbICTpauBaTh pa3BEPHYThIE MUChMEHHbBIE U YCTHbIE OTBETHI C OMOPOH Ha
HHbOpMaIUIO U3 YIeOHHMKA U CIIPABOYHBIX MATEPHUAJIOB, FPAMOTHO
HCI0J1b30BaTh U3yYEeHHbIH MOHATUWHBIN annapaT Kypca XUMHUH [0CJj1ie
npeiBapUTEBHOI0 CTPYKTYPUPOBaHHUsI MaTepHUaa.

HUcnoJib30BaTh MPH BhIIOJHEHUH YYEGHBIX 3aJlaHUH U B Tpoliecce
HCCJIe/I0BATEIbCKON IEATeIbHOCTH HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO0 COZIeprKaHMs], ClIpaBOYHbIE MaTepHaJibl, pecypchbl UHTepHETa
10CJIe KOHCYJ/IbTAIMH C eIaroroM.

Pa3pen 2. HemeTa/Ulbl U UX coeUHeHHs (24 1)
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Tema 3. O61aa
XapaKTepUCTHKA XMMHYECKUX
3jieMeHTOB VIIA-rpynnsl.
TanoreHnsl

(44)

OG1as xapaKTepPUCTHKA rasoreHoB. 0COGEHHOCTH CTPOEHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe AJi1 HUX CTeeHU
oxucsenus. CTpoeHue u pusnyecKue CBOMCTBA MPOCTHIX

BeLIECTB — rajoreHoB. XMMHYeCKHe CBOHCTBA Ha TpUMepe Xj10pa
(B3auMojelicTBHE C MeTa/llIaMH, HEMeTaJ/UIaMH (BO4OPOZOM U
KkucaopozoMm),*wenouyamu*). XsopoBogopoa. CosisiHasi KUCIOTa,
XHMHUYeCKUe CBOHCTBA, *noJyuyeHre, npuMmeHeHue. KauecTBeHHbIe
peakL K Ha raJoreHU-HOoHBL */leicCTBHE X/10pa U XJI0POBOZOPOA
Ha OpraHM3M YesioBeKa.* BaxkHelilMe XJIOPUALI U UX HAXOXKAEHHUE B
npupoJe.

JleMOHCTpanuu
BupeomaTepuaJibl: rajioreHbl U UX COeJUHEHUS.
OO6pa3subl XJIOPU/OB.

JlaGopaTopHble U MPaKTUYeCKHUe PaboThl
Jla6opaTOpPHBIH OMBIT:

PacrosHaBaHue XJ10pHA-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosiyyeHUe COJISTHON KUCJIOThI, U3yYeHUE e€ CBOMCTB.

BeruucieHus
110 ypaBHEHUSIM XUMHUYECKUX peaKLuH.

O6BSCHATD 0611[He 3aKOHOMEPHOCTH B UI3MEHEHUHY CBOICTB HEMETAJLJIOB U UX
COeJJMHEHUH B pe/ie/1aX MaJlbIX IEPUOOB U IJIaBHBIX MOATPYIII
[leproaaecKoi CUCTEMbI XUMUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCIIOJIb30BAaHUEM CXEMBIL.

XapakTepu3oBaTh GU3NIECKHE U XHMUUECKHE CBOMCTBA IPOCTHIX BEIECTB
rajioreHoB (Ha HpUMepe XJI0pa) U CJ0XKHBIX BEleCTB (XJI0POBOJOPOAA,
XJIOPUZIA HATPHS), CIOCO6BI UX MOJIYYEHHUs], TIPUMEHEHHe U 3HaUeHHUE B
HNPUPO/Jie U )KU3HU YesIoBeKa MOC/Ie CTPYKTYPUPOBAaHUs MaTepHaa.

OnpezensiTb raJoreHu/-uOHbI B PaCTBOPE C UCMOJIb30BaHUEM TabTHL{bI
"XapakTepHble peaKI[u1 Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBJIATL HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTH],
HNPOBOAUTH HAGJIIOAEHUS, AeIaTh BbIBO/bI [0 Pe3y/IbTaTaM 3KCIIEPUMEHTA
THocJie peJBapUTeIbHON PaboThl.

Tema 4. O61aa
XapaKTepUCTUKA XUMUYECKUX
3jsieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHu (5 4)

O61uas xapakTepyucTrKa 31eMeHToB VIA-rpynmnbl. Oco6eHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEeHU
okucaenus. CTpoeHre U Gpu3nYeCKHe CBOMCTBA MPOCTHIX

BeI|eCTB — KHCJI0POJA U CEPBIL.

AnnorponHble MogUUKaALUKU KUCI0POJA U cepbl. XMMUYECKHE
CBOMCTBa cepbl. B3auMo/ieicTBHE ¢ HEMETAJJIAMHU - BOJOPOJIOM U
KHCJIOPO/IOM, MeTa//IaMU, KOHIIEHTPUPOBAaHHBIMU a30THOH U
cepHoH Kuca0TaMU. CepoBOIOPO/, CTpPOeHHE, GU3NUECKHE

OGBACHATD 06LIMEe 32aKOHOMEPHOCTH B U3MEHEHUH CBOCTB 3JieMeHTOB VIA-
TPYIIbI U UX COeAUHEHU
C y4ETOM CTPOEeHHsI UX aATOMOB C OIOPOii Ha cxeMy "H3MeHeHHUe PaUyCOB B
noArpymmnax”.

XapakTepu3oBaTh hU3NYECKHE
Y XMMHUYeCKHe CBOCTBA MPOCTOTO BellieCTBa Cephl U e€ coeJUHeHUM
(cepoBoLOpO/A, OKCHUOB CEePbI, CEPHOM KUCIOTHI, CYIbYATOB), CIOCOGHI KX
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U XUMUYECKHe CBOUCTBa (KI/ICJ'IOTHIJIE )54 BOCCTaHOBHTeJ’IbeIe). IMoJiy4yeHud, IpyMeHeHrue U 3Ha4eHHe B IpUpoJe U >KU3HHU YeJIOBEKa C

OKcuzbl cephl KaK MPeICTaBUTENN KUCIOTHBIX OKCH0B. CepHast ONOpPOH Ha CXEMY U IJIaH.

KHCJI0Ta, QU3NYECKHEe U XUMHYECKHe CBOMCTBA (06111e KaKk OnpezieniTh HaJIMuMe CyJIbGaT-HOHOB B PACTBOPE.

Npe/iCTaBUTES Kacca KUCIOT U *crenuudeckue®), mpuMeHenue. | O6BbACHSATH CYIIHOCTb 9KOJIOTMYECKUX NPOOJIEM, CBSI3aHHBIX C IEPepaboTKON
CepHHCTas KUCJIOTA. CoeJJMHEHUH Cepbl IT0CJIE CTPYKTYPUPOBaHUS MaTepyaJia.

*XMMHYeCcKHe peaKL 1y, Jexaliie B OCHOBE IPOMBIIIJIEHHOTO [I1aHMpOoBaTh M OCYLIECTBJIATH HA TPAKTHKE XUMUYECKHE SKCIIEPUMEHTH,
crnoco6a MnoJiy4eHust CEpHOH KUCIO0THI. AnnapaThl U IPOTEKAIoLHE B NPOBOJUTh HAaOJIIOEHHS], IeJIaTh BBIBO/bI 10 pe3y/ibTaTaM 3KCIepUMeHTa.
HUX NpolLecchl (Ha IpuMepe NPOU3BOACTBA CEPHOM KUCIO0THI).* CrnesfoBaTh NpaBu/aM 6e30MacHON paboThI B 1ab0paTOPHUHU NpU

CoJiu cepHOM KHUCJIOThI, KaYeCTBEHHAs peaKLMs Ha CyJibdaT-HOoH. HCI0JIb30BaHUH XMMHUUYECKOH NOCY bl U 060PYA0BaHHUs 10/ PYKOBOJCTBOM
HaxoxaeHue cepbl U eé coeiUHEHUH B NpUpoze. *XumMmudeckoe nezarora.

3arpsi3HeHHe OKpPY’Kalolel Cpe/ibl COeJMHEHUSIMU CEPbI [Ipon3BOAUTH BEIYUCJIEHUS 10 XHMHUYECKUM YPaBHEHUSM 110 A/IFOPUTMY.
(KHUC/IOTHBIE JOXK/AY, 3arpsi3HEHUE BO3/IyXa U BOZOEMOB), CITIOCOGBI HWcnosib30BaTh NPH BBINOJHEHUH YYeOHBIX 33/JdHUH TEKCTBI y4eOHUKA,

ero npeJoTBpaleHus.* CrnpaBoYHble MaTepuaJbl ([leproANYECKYI0 CUCTEMY XUMHUYECKUX

3snieMeHTOB /[. . MeH/iesieeBa, TabJInIly pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U CoJIEN B BO/JIE, 3JIEKTPOXUMUYECKUH Psijl HANPSKEHU I
MeTaJlIOoB).

Hcnosib30BaTh MPU BbINOJHEHUN YUEOHbIX 33/JaHUH U B Ipoliecce

JleMOHCTpanuu
Kostekyuu (BuzieoMaTepuasbl): cepa U eé coeJMHeHUS.
O6yriMBaHUe caxapa noJ ieiCTBUeM KOHIeHTPUPOBAaHHOM CEpHOM

KHCJIOTBIL. o

HCC/IEe/I0BATEIbCKOM JIesITe/IbHOCTH HAyYHO-IIOMYJISIPHYIO JIMTEPATYPY
JlaGopaTopHble U NPaKTUYeCKHe PaGoThI XMUMUYECKOT0 COZlePKaHus, ClIpaBOYHbIe MaTepHaJibl, pecypchl UHTEpHETa
Jla6opaTOpHBIE OMBITHI: 10CJIe KOHCYJIbTAlUH C [IeJaroroM

O6HapyxeHUe CyJIb(paT-UOHOB.

B3anMozelicTBUe pa36aBieHHON CEPHON KUCJIOThI C LIUHKOM.
Boruucienus

10 YPaBHEHUSIM XUMUYECKUX PEaKLUH
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Tema 5. O61asa
XapaKTepUCTUKA XUMHUYECKUX
3/ieMeHTOB VA-rpynnbl. A30T,
dochop u ux coeguHeHUs

(74)

OG1as xapaKTePUCTHKA 3JileMeHTOB VA-rpynnbl. OCOGEHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepPHbIE JJ/Isl HUX CTEIeHH
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHHe B IPUPOe, GU3UYeCKHEe U XUMHUYECKHUe
cBoiicTBa. KpyroBopot a3oTta B npupo/e.

AmMuak, ero pusnuueckye U XUMHYECKHEe CBOWCTBA, MOJIyUYeHHe U
npumeHeHue. CoJIM aMMOHUS, X GU3NYECKHE U XUMHUYECKHUe
CBOWCTBa, NpuMeHeHue. KauecTBeHHasl peaklysl Ha HOHbI aMMOHHS.
A3oTHas KHC/I0Ta, €€ dU3nIecKre U XMMUYeCcKHe cBoiicTBa (061iue
KaK MpeJACTaBUTEJIS KJIacca KUCJIOT U *ceruuyeckue™).
*A3oTHCTas KUca0Ta. Mcrnosib30BaHWe HUTPATOB U COJieil aMMOHHUS
B KaueCTBe MUHEPa/IbHbIX Y406 peHHI.*

XuMH4YecKoe 3arpsi3HeHHe OKpYKarollel cpe/ibl COeJUHEHUMHU
a3oTa (KUC/I0THbBIE JOXK/IH, 3arPsiI3HEHUE BO3/yXa, MOYBbI U
BO/JIOEMOB).

docdop, *amnorponHesie Mogudukanuu pocpopa*, pusndeckue u
XUMHYeCKUe CBONCTBA.

Okcup pocopa(V) u pochopHas Kuca0Ta, pU3nUeCcKUe u
XHMHUYeCKUe CBOHCTBA, *noJyueHue.* *KauecTBeHHasl peakliusi Ha
docoaT-uoHBL*

*Wcnosib3oBaHue ¢pochaToB B KaueCTBE MUHEPAJIbHBIX Y100 peHU.*
3arpsi3HeHHe NPUPOJHBIX BOLOEMOB docdaTamu.

JeMoHcTpanuu
Konneknuu: pocdop 1 UxX coeJUHEHUS.
B3auMozelicTBHe KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJbIO.

JlaGopaTopHbIe U MPaKTUIeCKUe PaboThl

Jla6opaTOpHbIE OMBITHI:

1. BsauMoelcTBUE CcoJieli aMMOHUS C IIEJIOYbIO.

2. O3HaKOMJIeHHE C 06pa3LaMu a30THBIX U GOCHOPHBIX Y06 peHU .
[IpakTHyeckas pabora:

Ne 10. [TosiyyeHHEe aMMUaKa, U3yYeHUE ero CBOUCTB.

Beruuciaenus
[0 ypaBHEHUSIM XUMHUYECKUX peaKLui

O6BACHATD 0011e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-
IPYIIBI U UX COEAMHEHUH C yYETOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTb GpU3NUECKHE U XUMUYECKHE CBOMCTBA POCTHIX BELECTB
asota U pocdopa 1 Ux coeJUHEHUH (aMMHUaKa, Cole aMMOHUS, a30THOU
KHUCJIOThI, HUTPATOB, oKkcua pocdopa(V) u pochopHoii KUCIOTHI,
¢docdaToB), ciocobb! UX NMOJYYEHHUs], IPUMEHEHHE U 3HAYEHUE B IPUPO/ie
Y ’KU3HU YeJIOBEKA C UCN0JIb30BAHUEM CXEMBL

OnpeneniTb MOHBI aMMOHUA U PpocdaT-HOHBI B paCTBOPE C UCN0/Ib30BAHUEM
Tab/IMLbl "XapaKTepHble peaKIlui Ha KATUOHBI U aHUOHBI".

OOGBACHATD CYLIHOCTb 3KOJIOTHYECKUX NP06JIEM, CBI3aHHBIX C HAX0XKJEHUEM
coeJjuHeHUH a3oTa U pochopa B OKpYyKaIoIEH Cpejie.

[11aHUPOBATh U OCYLIECTBIATD HA IPAKTHKE XUMHUYECKUE IKCIEPUMEHTHI,
NPOBOAUTH HAGJIIOAEHHUS, [IeIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIEPU-MeHTA.

CrnesfoBaTh NpaBu/aM 6e30MacHON paboThI B 1ab0paTOPUHU NPU
HCI0JIb30BaHUH XUMHUUYECKOH NOCY bl U 000PYA0BAHUS.

[Ipor3BOAUTL BEIYUCJIEHUS 10 XHMHUYECKUM YPaBHEHUSIM.

HWcnoJsib30BaTh NPH BbINOJHEHUH YYeOHbIX 33JaHUH TEKCTDI y4eOGHUKA,
CNpaBOYHbIE MaTepHaJibl (IEPUOAUYECKYIO CUCTEMY XUMHUYECKUX
asneMeHTOB /. U. MeHJesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJe, 3/IEKTPOXUMHUYECKUH AL HanpsKeHU N
MeTaJlJIOoB).

HWcnosib30BaTh NPH BbIIOJHEHUH YYeOHbIX 33JldHUH U B Ipoliecce

HCCJIeZIOBATEIbCKON JIeATeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY

XUMHUYECKOT0 COZIepKaHUs, ClIPaBOYHbIE MaTepHaJibl, pecypchl MHTepHeTa

ImocJjie KOHCyJIbTalluU C neJaroromMm

Tema 6. O61as1 XxapaKTepuc-
THKa XMMHM4YEeCKHX 3/IEMEHTOB
IVA-rpynnbl.

Yriepoj U KpeMHHUH B UX

Yruepog, a/uioTponHble MogubUKALUY TpaduT, aIMas.
B3auMogelicTBYE ¢ MeTalIaMy, HEMETAJJIAMY,
KOHLEHTPUPOBAHHBIMU a30THOH U CEPHON KHUCIOTaMH,
pacnpocTpaHeHHUe B IpUpo/ie, pU3ndecKue U XUMUYECKHe

O6BACHATD 0611e 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB [VA-
IPYINIbI K UX COEAMHEHUH C yYETOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTb GpU3NUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BELECTB
yrJiepo/ia U KpeMHHUS U UX COeJUHEHUH (OKCHU/IOB YIJIEPO/ia, YTOJIbHOU
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coeJMHEeHUs cBoiicTBa. Axcopbuust. Kpyrosopor yriepoia B npupo/ze. KHCJIOTBI, KAPOOHATOB, OKCH/IA KPEMHHUS, KpEMHUEBOH KHUC/IOTHI,

(8u) Oxcuzpl yriepoa, ux Gusndeckre 1 XMMUYECKHe CBOHCTBA, UX CUJIMKATOB), CNIOCOOBI UX NOJIyYeH s, IPUMEHEHHEe U 3HaYeHUe B IPUpo/ie
JleiCTBHE Ha )KMBble OPTaHHU3MBbI, I0JIyYeHHE U IPUMEHEHHE. Y ’KU3HU YeJI0BeKa.
*JKoJIornyecKkue NpobJieMbl, CBI3aHHbIE € OKCHOM yriaepoga(IVv); OnpeneniTb KAPOOHAT- U CUJIUKAT-
rUnoTe3a rj106aJbHOro NOTEIJIEHUsI KJIMMaTa; HapHUKOBBIH HOHBI B PacTBOpE.
3dpdekT.* OGBSACHSTD CYIIHOCTb 3KOJIOTUYEeCKUX MPO6JIeM, CBSI3aHHBIX C HAXOX/eHUEM
YrosibHas KUCJI0TA U €€ coY, UX PU3NYECKHE U XUMUYECKHE YTJIEKUCJIOrO Ta3a B OKpY»Kalollel cpeje.
CBOCTBa, NOJIyYeHHUe U NpUMeHeHHe. KauecTBeHHas peakius Ha WinrocTpyupoBaTh B3aMMOCBSI3b HEOPraHUYECKUX COeJUHEHUH yriiepoja u
Kap6OHaT-HOHBL OpraHUYeCKHX BEILECTB M0/ PYKOBOJCTBOM YUUTEIS.
*[lepBOHayYa/IbHbIE TOHATHS 06 OpraHMYECKHX BeIeCTBaX KaK 0 [I1aHMpOBaTh M OCYLIECTBJISATH HA TPAKTHKE XUMUYECKHE SKCIEPUMEHTH,
COeJIMHEHUSIX yTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHUS. NPOBOJUTh HAOJIIOAEHHS, IeJIaTh BBIBO/bI 10 pe3ysibTaTaM 3KCIepUMeHTa
[ToHsiTHE 0 6MOJIOTHYECKH BaXKHBIX BEILIECTBAX: )KHUpaX, OesIKaX, 10CJIe MPe/iBapUTEIbHOM paboThI.
yrJjieBosiax. MaTepuabHOE €JMHCTBO OpPraHUYEeCKUX U CrnesoBaTh NpaBu/aM 6e30MacHON paboThI B 1ab0paTOPUHU NPU
HeOpraHW4eCcKHUxX CoeJUHEHUMH.* HCI0JIb30BaHUH XMMHUUYECKOH NOCY /bl U 060PYA0BAHUS.
*KpeMHUH, ero pusnveckre U XMMUYeCKHe CBOWCTBA (Ha mpUMepe HWcnoJsib30BaTh NPH BBINOJHEHUH YYeOHBIX 33JaHUH TEKCTHI y4eOGHUKA,
B3aUMO/IEMCTBUS C META/UIAMU U HEMETAJIJIaMHU), IOJIyYeHUE U CrpaBoyYHble MaTepuaJbl ([leproANYECKYI0 CUCTEMY XUMHUYECKUX
NpUMeHeHHeE B 3JIEKTPOHHUKe. * aneMeHTOB /. U. MeH/esieeBa, TabIMIy paCTBOPUMOCTH KUCJIOT,
*CoeMHEeHUs] KpeMHMUS B ipupoJe. O61Me npeicTaBIeHUS 00 OCHOBaHUH U coJIeli B BOJIE, 3/IEKTPOXUMHUYECKUH Psifi HANPS>KEHU I
okcuzie kpeMHus(IV) 1 kpeMHUeBOH kucaoTe. CUINKATBI, UX METaJlJIOB) N0CJ/Ie KOHCYJIbTAllUH C IEJAaTrOroM.
HCI0JIb30BaHUE B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH. HWcnosib30BaTh NPH BbINOJHEHUH YYeOHbIX 33JldHUH U B Ipoliecce
BakHel1IMe CTpOUTENbHBIE MAaTepHAJIbl: KEPAMHUKA, CTEKJIO, HCCJIeZIOBATEIbCKON J1eATeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
LIEMEHT, 6eTOH, Kesie306eToH. [Ipo6.ieMbl 6e30MacHOro XMUMHUYECKOT0 COZIepKaHMs, ClIPaBOYHbIE MaTepHaJibl, pecypchl MHTepHeTa
HCI0JIb30BaHUS CTPOUTEJIbHBIX MaTEPHAJIOB B IOBCEJHEBHOM N0CJIE KOHCYJ/IbTAIUH C I1e1aroroM.
XKu3Hu*
JeMoHcTpanuu
Moge/11 KpUCTaIMYeCKUX PEIIETOK aIMasa, rpaduTa, MOJIEKYJIbI
¢dynnepena.
Apncopbuusi pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BusieomMaTepuasbl: CUJIMKaTHAs IPOMbILIJIEHHOCTb.
Mogei1 MOJIEKYJ1 OpraHU4YeCKUX BEIIECTB.
JlaGopaTopHble U IPAaKTU4YeCKHe paGoThbI
JlabopaTOPHBIM OMBIT:
KauecTBeHHast peaklusi Ha Kap6OHAT-HOH.
[IpaKTHYECKHE PABOTHI:
Ne 11. [TosiyueHHe yrIeKUCI0ro rasa v u3y4eHHe ero CBOUCTB.
KauecTBeHHasi peakiusi Ha Kap6OHAT-HOH.
Ne 12. PemeH1e sKcriepuMeHTa/IbHBIX 33/ja4 10 TeMe «HemeTanibl».
Boruucienus
10 YpaBHEHHUSIM XUMUYECKUX PpeaKL UM, eCJIM OJIJUH U3 peareHToB
JlaH B BH/IEe BOJJHOT'O pacTBOPA C U3BECTHOM MacCOBOH J10JIEH.

Pa3pen 3. MeTas/utbl U MX coeauHeHus (20 u)
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Tema 7. O6111e cBOMCTBa
MeTaJ/I/IOB
(44)

OG61as xapaKTePUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBaHHHU UX MOJIOXKeHHs B [lepruoueckoil cucTeMe XUMUYECKUX
asieMeHTOB /l. . MeHzesieeBa U cTpoeHuUst aTOMOB. CTpoeHHe
MeTaJl/IOB. MeTasinyecKas CBsI3b U MeTaJl/InuecKast
KpHUCTa/L/INYecKasl peléTKa. JJ1eKTPOXUMHUIECKUH psij
HanpsDKeHUH MeTasuioB. PU3nvecKre U XUMUYEeCKHe CBOMCTBA
MeTasl10B. *06111e cocoGbI MOIyYeHUs1 MeTasIoB. [loHsTHE 0
KOPPO3UH MeTaJJIOB U OCHOBHBIE CIIOCOOBI 3aLUThI OT KOPPO3UH.
CnsiaBbl (CTajib, 4yTYH, AIOPATIOMUHUN, 6pOH3a), UX IPUMEHEHUE B
OBITY U IPOMBILIIEHHOCTH. *

JleMOHCTpanuu

O3HakoMJIeHHe ¢ 06pa3LaMy MeTaJlJIOB U CIJIaBOB, UX
$H3UYEeCKUMU CBOHCTBAMHU.

Mojien KpUCTalInYeCKUX PeIléTOK MeTaJl/I0B.
BupeomaTepua/ibl: KOppo3usi MeTaJJIOB.

JlaGopaTopHble U MPaKTUIeCKHUe PaboThl

JlaGopaTopHbIe OMBITHI:

O3HakoMJIeHHe ¢ 06paslaMHu CIJIaBOB METAJLJIOB.

3aBUCHMOCTb CKOPOCTH peaK{UU MeTaJlla C KUCJIOTON OT IPUPOAbLI
MeTaJlia.

BeruucieHus
— I10 ypaBHEHUSIM XUMUYECKUX peaKL i, eC/IM OJJUH U3 peareHToB
COLEPKUT IPUMeECU

PackpbIBaTb CMbIC/ U3y4aEMbIX MOHATUH U TPUMEHSTb 3TH MOHATUS TPU
ONMCAaHUU CBOWCTB BELECTB U UX MpeBpalleHUuH.

OO6BACHATH 061Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3JIeMEHTOB-
MeTaJlJIOB U UX COeJJUHEHUH C yYETOM CTPOEHHsI UX aTOMOB.

XapaKTepu30BaTb CTPOEHME METAJIJIOB, 001I1e GU3NYeCKUe U XUMUYECKHe
CBOMiCTBa METaJLJIOB.

XapaKTepH30BaThb 06111e CIIOCO6LI MOTyYeHUsT METAJLJIOB [TOCJIE
CTPYKTYypHUPOBaHUS MaTepUasia.

CneoBaTh NpaBUIaM 6e30MacHOM paboThl B IAGOPaTOPUU TPU
HCH0JIb30BaHUU XUMHUYECKOU OCY/IbI U 060PY/I0BaHUS.

[IpoM3BOAUTD BLIYUC/IEHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh MPH BhIMTOJHEHUU YUe6HbBIX 33/IaHUH TEeKCThI yue6HUKA,
cnpaBouHble MaTepuasbl ([lepruoguvecKyto CUCTEMY XUMHUYECKUX
3neMeHTOB /[. Y. MeH/ieieeBa, TabIUIly paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U CoJIEN B BOJIE, 3JIEKTPOXUMUYECKUH Psifl HANPSKEHU I
MeTaJlJIoB).

Hcnosib30BaTh MPH BhIOJIHEHUU yUeGHbBIX 33/IaHUH U B IIpoliecce
HCCJIeI0BaTEIbCKOMU IeSITeIbHOCTU HAYYHO-ONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIepKaHusl, CIPaBOYHbIE MaTepHaJibl, pecypchl UHTEepHeTa
MocJie NpeiBapUTEbHOU KOHCYJIbTAIUU C [1€JarOrOM
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Tema 8. BaxxHelimue
MeTaJ/l/Ibl M1 UX COeJUHEeHUs
(164)

llenoyHble MeTasbl. [lonoxeHue B [lepuoanyeckoit cucteMe
XUMUUYECKUX 3j1eMeHTOB /Jl. U. MeH/iesieeBa, CTpOeHUE aTOMOB.
HaxoxzaeHue B nmpupoze.

dusnyeckue U XMMUYECKHe CBOUCTBA (Ha MpUMepe HaTpUs U
KaJvs). OKkcu/ibl U TUAPOKCU/IBI HATPUSA U Kasust. [I[puMeHeHe
1IeJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

[llenoyHO3eMeIbHBIE METAJLIBI MATHUHN U KaJbLIJUH, CTpOEHUE
aToMoB. [losioxkeHue B [leprouueckoil cucTeMe XUMUYECKUX
sneMeHTOB /I. U. MeHiesnieeBa. HaxoxieHue B npupo/e.
dusndeckre U XMMU4YeCKUe CBOUCTBA. BaxkHelMe coe iUHEHUS
KaJsbLus (OKCUJ, TUAPOKCU/, cosn). *XKECTKOCTb BOJbI U CIOCOGBI
eé yctpaHeHus.*

Antomunuii. [Tonoxenue B [lepuoguyeckoit cucteMe XUMUYeCKUX
3seMeHTOB /l. U. MeH/ieieeBa, cTpoeHUe aToMa. HaxoxeHue B
npupoje. Pusnyeckue U XUMUYeCKUe CBOHCTBA. AMPOTepHbIE
CBOMCTBA OKCUJA U TUAPOKCUA.

Keneso: cocTas, cBoiicTBa U nosiyyeHue. [losoxeHue B
[Tepuoaunyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB

. U. MeHpeneeBa, ctpoeHre aToMa. Haxox/jeHue B ipupoje.
dusnyeckue U xXuMudyeckue cBoicta. OKCHU/bI, TUAPOKCH/IBI U COTU
xeste3a(ll)

u xene3a(lll).

JeMoHcTpanuu

BsauMogeiicTBUe HATpUs C BOJOH.

OkpallliBaHUe MJIaMeHU HOHAMU HAaTPUS U KaJusl.
OkpallMBaHUe MJaMeHd MOHAMHU KaJbIUSl.
BsauMoelicTBUE OKCH/a KasbIHsl C BOJOH.
BuseoMmaTepuaJibl: TOpeHHe JeJie3a B KUCI0PO/ie U XJIOpe.

JlaGopaTopHbIe M IPAKTHYeCKHe PaGoThI
JlaGopaTopHbIe OMBITHI:

O3HaKoMJIeHHe C 06pasiaMy aJIFOMUHHS U ero CIJIaBOB.
AmdoTepHbIe cBOiCTBa THAPOKCHU/A ANIOMHUHUSL.
KauecTBeHHbIe peaKl[M{ Ha HOHBI JKeJie3a.
[IpakTHUeCcKHe pabOThI:

Ne 13. PemeHue SKCIIepUMEHTaJ/JIbHbIX 3a/1a4 110 TeMe «MeTanbl».

BeruucieHus
[0 ypaBHEHUSIM XUMHUYECKUX peaKIuH.

O6BACHATD 0611[e 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMEHTOB-
MeTaJlJIOB B IPyINNax ¥ UX COeJUHEHUH C y46TOM CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh GHU3NIECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB
METAJIJIOB U UX COeJUHEHUH (OKCH/0B, THAPOKCH/IOB, COJIEH) C onmopoi Ha
CXeMy, CII0COObI UX MOJIyYEeHHUs], IPUMEHEHHE 1 3HAYEHHUE B IPUPOJIE U XKU3HU
YeJsI0BEKA.

Pacno3HaBaTh € MOMOLIbIO KAYECTBEHHBIX PeaKIMi HOHbI METAJIOB (MarHus,
KaJlbLI¥sl, aJIIOMHUHUS, IIMHKA, MKeJsie3a (2+), xese3a (3+), Mmeau (2+) ¢
WCIO0JIb30BaHKeM TabJUIbl "XapaKTepHbIe peaKl[M1 Ha KATUOHbI".

[I1aHMpOBaTh M OCYLIECTBJISATh HA TPAKTHKE XUMUYECKHE SKCIIEPUMEHTH,
NPOBOJUTb HAOJIIOAEHHS, IeJIaTh BBIBO/bI 10 pe3y/ibTaTaM 3KCIepUMeHTa.

CnefoBaTh npaBU/IaM 6e30MacHON paboThI B JIabOpaTOPUU IPU
HCI0JIb30BAHUH XUMHYECKOH NOCY/1bI ¥ 000PY/I0BaHMSI.

[Ipor3BOAUTH BEIYUCJIEHUS 10 XHMHUYECKUM YPaBHEHHUSIM.

BricTpanBaTh pa3BEépHYThIE TMCbMEHHbIE H YCTHBIE OTBETHI C OIIOPOH Ha
MHGOpPMALMIO U3 Y4eOHMKA U CIIPABOYHbBIX MATEPHUAJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYEeHHbIH TOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NPH BbIIOJHEHUH YYeOHbIX 33ZlaHUH U B IIpoLiecce
HCCJIeZIOBATEIbCKON J1eATeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOT0 COZIepKaHMs, ClIPaBOYHbIE MaTepHaJibl, pecypchl UHTepHeTa
HOCJIe IPe/IBapUTENbHON KOHCY/IbTALUH C T1€1ar0roM

Pa3pen 4. Xumus 41 okpy:xarmomas cpeaa (3 1)

Tema 9. BemectBa u
MaTepuasibl B XKU3HH
yesI0BeKa

*HoBble MaTepHuaJibl U TEXHOJIOTHUH. BELHECTBH " MaTepHaJibl B
HOBCEAHEBHOﬁ ’KW3HU YyesioBeKa. XUMHUS U 3/10pOBLE. BesonacHoe
HCII0JIb30BaHHUE BEIECTB U XUMHUYECKUX peaKuHﬁ B 6bITy.

XapaKTepu30BaTh POJIb XMMUHU B Pa3/IMYHbIX cdepax [esiTeJbHOCTH JI0JEH,
OCHOBHbIE BeLeCTBA U MaTEPHAJIbI, IPUMEHSIEMBIE B )KU3HU COBPEMEHHOI'O
YyeJsIoBeKa.
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(34) [IpupoaHbIe HCTOYHUKH YTJIEBOJOPO0B (YroJib, IPUPOHBIH ras, OGBACHATD YC/I0BHUs 6€30M1aCHOI0 MCI0JIb30BAHUS BELECTB U XUMUYECKHUX

HedTb), TPOJYKTHI UX EePepPaboTKH, UX POJIb B ObITY U peaxuii B ObITY.

HPOMBIIIJIEHHOCTH. AHanu3upoBaTh U KPUTUYECKH OLIEHUBATb MHGOPMALIHIO O BIUSHUU
OCHOBBI 3K0OJIOTHYECKON IPaMOTHOCTHU. XUMHUYECKOe 3arpsi3HeHHe HPOMBIIIJIEHHOCTH, CeJIbCKOTO X0351HCTBA, TPAaHCIOPTA U AP. HA COCTOSIHUE
OKpy»Karolei cpefbl (Ipefie/IbHO AOMYCTUMAs KOHLEHTPALUsI OKpy»Karollei cpefbl.

BewectB — [1/1K). YMeTb 0Ka3bIBaTh MEPBYIO MOMOIb IPH XUMUYECKUX 0XKOTaX U OTPABJIEHHSIX.
PoJib XUMUHU B peLlIeHUH 3KOJIOTHUECKUX Po6eM.* [IpyHHUMATh y4acTHe B 06CYKAEHUH TP06JIeM XUMHUYECKON U 3KOJIOTHYECKOH

HaIlpaBJIEHHOCTH, BbICKAa3bIBAaTb COGCTBEHHYIO MO3ULIHIO 110 TPO6IeME U
npeJJiaraTb BO3MOXKHbIE [TyTH €€ pellleHHUs C ONIOPOH Ha HHPOpMaLUIo U3
y4yeOGHHUKa U CIpaBOYHbIE MaTepuaJbl, pecypcbl UHTepHeTa.

[Ipu paspaGoTke paGoyedl mnporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAaHUM [JOKHBI ObITb YYTEHbl BO3MOXKHOCTH HCIOJIb30BAaHUS 3JEKTPOHHBIX (LHPPOBBIX)
06pa3oBaTeJIbHBIX PECYPCOB, IBJASIOIUXCS y4eGHO-METOANYECKUMH MaTepraiaMy (MyJIbTUMeJUAHbIE IPOrpaMMBbl, 3J1eKTPOHHBIE YUeOHUKH U 3aJaYHUKH, 3JIeKTPOHHbIE
6UGJMOTEKH, BUPTYaJbHbIEe J1a60pPaTOPUH, UIPOBbIE NPOrPaMMbl, KOJUIEKLUU HUPPOBBIX 06pa30BaTeJbHBIX PECYPCOB), UCHOJb3yeMbIMU JJ1s1 0OY4YeHUSI U BOCIIUTAHUS
pas/IMYHBIX TPYII N0Jb30BaTeEeH, IPeACTaBIeHHBIMH B 3JIeKTPOHHOM (LM pPOBOM) BUE U PeaU3YIOIIUMU JUakThuieckre Bo3aMoxkHocTH UKT, comepxanue KOTOpPbIX
COOTBETCTBYET 3aKOHOATEJbCTBY 06 06pa30BaHUU.

2-il BApUAHT
TEMATHYECKOE IINTIAHUPOBAHUE

BTopoii BapuaHT mpUMEPHOr0 TEMATHYECKOrO IJIAHUPOBAHMS MCHOJNb3yeTcs, eciau oOydaromuecs ¢ 3IIP momydaror
oOpa3oBaHueE B OT/ICJIbHOM Kilacce. B 1aHHOM BapuaHTe npejjaraercs:

- U3y4YeHHUE MaTepurasna KpyInHbIMUA OJIOKaMUu;

- orepekaroliee o0y4yeHue;

- BO3MOXXHOCTh NIPUMEHEHHUSI 3HAHUM B PA3JIMUHBIX YCIOBUIX (IEPEHOC 3HAHUM M0 aHAJIOTUU OT OOLIUX CBOMCTB Pa3IUYHBIX
KJIACCOB BEIIECTB K OOIIMM U CHEHU(PUUECKUM CBONCTBAM KOHKPETHBIX BEILIECTB), UTO YBEJIMUYMBAET JOJIO CAMOCTOSITEIbHOCTH
00yyYaroluxcs Mpy U3y4eHUH HOBBIX TEM.

CobOmroaercst  JOTMKAa  M3Y4YeHUST  BEIIECTB —  CBOMCTBA  BEIIECTB  OMPEICTSAIOTCS  CTPOCHHUEM  aTOMOB,
AIEKTPOOTPULIATENLHOCTHIO, XUMUYECKON CBSI3bI0O M CTPYKTYPOM BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAIUIMYECKHUX PEHIETOK.
(Tembl: cTpoeHne aTomMa, CTPOEHHKE BEIIECTBA, BAXKHEHIITNE TIPEACTABUTENN MPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKHUE PEAKIIUN ).

N3MeHeHne miaHnpoBaHus Mo pa3aeiaM U TEMaM COCTOUT B CIEAYIOLIEM:

- U3y4Y€HUE OCHOBHBIX BOIPOCOB HEOPTaHMYECKOW XMMUM OCYIIECTBIAETCS B § Kiacce, OoJibllle BPEMEHHU BbIJESETCS Ha
npuMeHeHne 3HaHui B 9 knacce. 13 9 knacca B 8- mepeHocsATcst TeMbl: "OCHOBHbIE 3aKOHOMEPHOCTH XMMHYECKUX peakiui',
"ONeKTpoIuTHIECKAs AUCCOLMAlNsl. XUMUYECKUE PEAKIIUH B pacTBOpax';
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- TepecTaHoBKa TeM, 9 kiacc: TeMa «Metamby nepes «Hemetamnamuy», T.K. oOydaroniuecs ¢ 3[1P Gomblie 3HaKOMBI C
METAJUIAMU U JIETYE XapaKTEPU3YIOT UX IO CBOMCTBAM U MPUMEHEHUIO;

- TepepacrpezielieHue CoJIepKaHus OJHUX TEM B Apyrue (pacKpblBaeTcsi HA KOHKPETHBIX MpUMepax JIpyrux tem). Tema
"XuUMHS 1 OKpYy’Karolas cpena’ pacKpbIBaeTCsl HA KOHKPETHBIX TPUMEPAX B pazaenax "Meramisl u ux coequnenus’, "HemeTramisl
IV-VII rpynn u ux coenuHeHus'";

- 00benrHeHue TeM (AaeT 00JbIlle BO3MOKHOCTEH /7151 HICTIOJIb30BAaHUSI CPABHEHUS — CXOJICTBA U OTIMYUi; TeMa «Kucmopoay
u TeMa «Bonmopon»);

- BeIZIeNieHne oTAenbHbIX TeM (Tema «llepBoHayanbHble NOHATHS 00 OPraHUYECKUX BEIlleCTBax»). BbljeneHue B OTAEIbHYIO
TeMy, B KauecTBe "OyKBaps MO OPraHUYECKON XUMHUU", TaeT BO3MOXKHOCTh YIIIyOJIsTh MOHSATHUSA: ONpEAEIeHUs, KilaccupuKanus,
OCHOBaHUsA IS Kiaccu(pUKalMu, HOMEHKJIATypa, oOIlMe CBOMCTBAa BEUIECTB, CTPYKTypa BEIIECTBA, COCTaBieHUE (POpMys Mo
oO1eit popMyIie U o Ha3BaHUIO, HA3bIBAHUE BELIECTBA MO popmyie. B 3ToM cirydae nporpaMMHbIM MaTepual U3 XapakTePUCTUKHI
IVA noarpymnmbsl MOKHO JOHECTH HE (parMEHTOM KapTHUHBI «OPraHUYECKHE BEIIECTBa», a KaK 4acTh 1EeJI0oro. MoxeT ObITh
BbIJIesIeHa TeMa «[IpakTuKyM» B KOHIIE IEPBOTO U BTOPOIO rOA0B OOYUYEHUSI.

TemaTn4ueckoe 11 aHUpOBaHHUC

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 roga o0yueHust)

Tembr KonngectBo yacos B ToM uucne HasBanus pabor

Ha KOHTPOJIbHBIC
paboTsI

Ha NPaKTHYCCKUC
paboTsl

Paznen «IlepBoHavanbHbIe XUMHYECKHE MIOHSITHSY, 144

1. Xwumus — BaxkHas 001aCTh
€CTECTBO3HAHUS U MPAKTHICCKOM

JACATCIBHOCTH YCIIOBCKA.

1

2

IMpakTrdeckas padora Nel « JlabopaTopHoe 060pynoBaHue ¥ IPHUEMBI
oOpaIleHus ¢ HuM»
IMpakTrdeckas padora Ne2 «OuncTka 3arps3HESHHO TOBapeHHOI conn”

2. BemecTBa U XUMHYECKHE PEAKIIUML

IMpakTrdeckas padora Ne3 «[Ipu3Haky MpoTeKaHMI XUMHIECKHUX PEAKIAID

3. KonnuecTBeHHBIE OTHOIICHUS B

XUMHHU

Konrponshas padora Nel «IlepBoHaganbHbIe XUMHIECKHE TTOHATHS, XUMUIECKHE
(hOpMyITIEI M ypaBHEHHS 3arpsI3HEHHON TIOBAPEHHOM COJIID

Paznen «lleproandeckuii 3aKOH U IEPUOJNUECKAs] CHCTEMa XUMHUUE

ckux anemenToB JI.W. Menneneesa. CtpoeHne aroMa. XUMHIECKasi CBsi3b. OKHCIUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIINIY, 151

4.  CtpoeHnue aroma

7

1

Konrponshas padora Ne2 «[lepromidaeckast cuCTeMa XUMHYECKHUX YIEMEHTOB
J.M1. MenpeneeBa. CtpoeHne aTomMay
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[lepuoauueckuii 3akoH U
MEPUOJNUECKasl CUCTEMA XUMUYECKUX
anementoB JI.W. MenzaeneeBa

5.CtpoeHne BenecTB. XUMHICCKAs
CBSI3b.
OKHUCIUTENBHO-BOCCTAHOBUTEILHEIC
peakuuu

Konrponphas padora Ne3 «XuMudaeckast CBI3b»

Paznen «BakHelmie npeacTaBUTENN HEOPTaHMIECKUX BEIIECTBY, 354

6. Kucnopon. Bomopon. 14 2 IMpakTudeckas padora Ne4 «[lomydenue KucI0poaa ¥ H3yUCHUE €TO CBOMCTBY
IMpakTrdeckas padora Ne5 «[lomyuenne Bogoposa 1 H3y4eHUE €T0 CBOMCTBY»
Konrponshas pabora Ne4 «Kucnopon. Bogopom»

7. Bona. PactBopbl. 5 1 [Ipakrrdeckas padora Ne6 «[IpUroroBieHIe paCTBOPOB C ONPEACICHHOM
MAacCOBOMH J1071e# paCTBOPEHHOI'0 BEMIECTBAY

8. Teopwst ANMEKTPOTUTUIECKOM 5 -

JIICCOIMAIIN

9. Baxxneiimme Kiaccel 11 1 Konrponshas padora Ne5 «OCHOBHBIE KJIACCHI HEOPTAaHUIECKHUX COCUHEHUID)

HEOPraHUYEeCKHUX COCAUHCHUN IMpakTudeckas pabora Ne7 «Pemenne 3cKCIepUMEHTAIBHBIX 331a4 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHMYECKUX COCANHEHHID)

Pazmen «BemecTBo 1 XUMUYECKHE peakImmy, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMUYECKUX PEaKIUH

9 KITIACC

Tembr

KonmuecTBo yacoB

B ToM gncie

Ha KOHTPOJIBHBIC

paboTsl

Ha DPAKTUICCKUC

paboTsI

HasBanus pabor

Paznen «IloBTOpeHue u yriybneHue 3HaHIH OCHOBHBIX pa3/ielioB Kypca 8 kinacca «BelecTBo u XuMudeckue peakuumy, 10g

[loBTOpenwue u yriryOneHne 3HaHUH 10 1 2 [Ipaktraeckas padora Ne § «Peakiym HOHHOTO 0OMEHa

OCHOBHBIX pa3zIeTioB Kypca 8 Kimacca [pakrrdeckas pabora Ne9 «KadecTBeHHBIE peakIIU B PaCTBOPE»
KontponpHast pabora Ne 6 «DIeKTpoIUTHIECKAs TUCCOIHAAIINS)

Paznen «MeTtawibl 1 MX coetnHeHus», 209

1. Obmmme cBoiicTBa METAIIIOB 4 - -

2.Mertasutsl ¥ UX COSANHEHHS 16 1 1 IMpakTrdeckas padora Nel3 «Pemenne sxcrieprIMeHTaTBHBIX 33124 [0 TeEMe

«MeTaisl 1 UX COSIUHECHUSD)
Konrponphas padora Ne§ «Mertayumsn)

Paznen «Hemeramer [V-VII rpynn u ux coequHeHus», 244
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3.00mast xapakKTepHuCcTHKa
XUMHYECKUX 31eMeHTOB Vla
rpynnsl. I'ajioressl.

4.001mmast xapaKTepucTHKa
XAMHYCCKHUX dJIeMeHTOB Via
rpynmsl. Cepa U ee COeTMHEHUSL.

5.001mast xapakKTepucTHKa
XMMHYECKUX JIEMEHTOB Va
rpynmst. A30T, hochop u ux
COCIAMHEHII.

IMpakTrdeckas padora Nel0 «Ilomyuenne aMMuaka 1 H3y4eHUE €TO CBOMCTBY

6.001mast xapakKTepHuCcTHKa
XUMUYECKUX 3JIEMEHTOB [Va
IpyHIsL. YIIIEpOa, KpEMHUH U UX
COCTUHEHMUS.

IMpakTudeckas padora Nell «IlomydeHne yrieknciioro ra3a 1 H3y4eHue ero CBOHCTB»
IMpakTrdeckas pabora Nel2 «Pemenne sxcrieprIMeHTaTBHBIX 33124 [0 TeEMe
«Hemerammst IV-VII rpynn u ux coeTUHEHUI»

Konrponshas pabora Ne7 «Hemeransny

Paznen «IlepBoHavanbHbIe XUMHYIECKHE MOHSITHSL 00 OpraHUIecKHX BemecTBaxy, 104

7. IlepBoHaYaIbHBIE XUMUYECKHE
TOHATHS 00 OPraHUIECKIX
BELICCTBAX

10

Paznen «Ob6obmenne MaTepuaia o kypey «Heopraanaeckas XuMusy, 44

13. Xumus 1 oKkpy»Karomas cpea.

1

14. O606menne MaTepraa no
Kypey «Heopranuueckas XUMHs

Konrpomnshas pabora Ne9 «HTorosast pabora 3a Kypc HEOPraHUUECKOW XUMUID»

Bcero 136 4
8 KJIACC

(2 4 B HEHEMIO, BCETO 68 u)

MpumepHble Tembl,
pacKpblBaloLLMe AaHHbIN pa3gen
nporpammeil,

M KO/IMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHue

OcHOoBHOe cogepxKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyualowmxca

Pa3gen 1.IlepBoHauajibHble XUMHYeCKHe NOHATHsI(14 1)
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Tema 1. XuMust — BaxkKHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPAKTU4eCKOH JesaTe/IbHOCTH
YyeJioBeKa

(44)

*XuMHuss B cucteMe Hayk. Posib XMMHM B JKU3HU
yesoBeka.* Tesa u BemectBa. Pusnyeckue CBOHCTBA
BewecTB. [IpaBuya  Ge3omacHoro  obGpauleHuss €
BellleCTBaMH U J1abopaTOpHBIM 060pyZoBaHHeM. YucThle
BelllecTBa U Crnioco6bl  pa3zeseHust
*IloHsATHE O MeTOJjaX O3HAHUS B XUMHUU.*
JleMOHCTpanuu
1. JlabopaTopHoe 060py/j0BaHUE.

2. PaznnyHble BUJbI XHMUYECKOU OCyAbL. 3. 06pasiibl
BeIL|ECTB.

4. Cioco6bI pa3ziesieHust cMecel (QunbTpoBaHue,
BbllIapUBAHUE, JUCTU/IALMSA, XpoMaTorpadus).
JlaGopaTopHble U MPaKTUYeCKHUe PaboThl
Jla6opaTOpHBIE OMbBITHI:

Onucanue pU3NUECKUX CBOHCTB BELIECTB.

Pa3zesieHre cMecH € TOMOILbI0 MAarHUTA.
[IpakTHyeCcKHe paboThI:

Ne 1. JlJabopaTopHOe 060pyA0BaHUE U TPUEMBI 06 pallleHUs
C HUM

Ne 2. OuyuncTKa 3arpsi3HeHHOW IOBapeHHOH coJn

CMECH. cMeceq.

PackpbIBaTb CMbICJ U3y4aeMbIX IOHSTHH C IOMOILbIO eJarora.

PackpbIBaTb pOJib XUMHUH B IPUPO/IE U XKU3HH Y€JI0BEKA, €€ CBSI3b C JPYTUMH HayKaMHu.

Pa3/iMyaTh YUCThIE BeleCTBa U CMECH; OJHOPOAHbIE U HEOAHOPOJHbIE CMECH;

PazsinyaTh Gpu3nYeCKHe U XUMUY€ECKHE SBJIEHHS C OOPOY Ha ONpeieieHusl.

OnpezensiTb NPU3HAKK XUMUYECKUX PeaKLUH U YCI0BHUS UX TPOTEKAHUSL.

Criefj0BaTh paBUJIaM [10J1b30BAHHUSI XHMUUECKOH OCYL0H 1 1aGOPaTOPHBIM 060pYJOBaHUEM, A
TaKXXe NpaBUJaM 06palleHHsT C XUMHUYeCKUMH Bellje-CTBAMU B COOTBETCTBUH C
HWHCTPYKLUSMH MO BBIIOJHEHUIO NPAKTHYECKUX paGOT M0/, KOHTPOJIEM MeJarora.

[1l1aHMpPOBATDL ¥ MPOBOAUTL XUMUYECKHUH IKCIEPUMEHT M0 U3YYEHHIO U OMTHUCAHUI0 GU3NYECKUX
CBOWCTB BELIECTB, CIOCOG0B pa3/ie/IeHHUs cMeceil BEIeCTB M0 PYKOBOCTBOM IeJarora ¢
06CyX/IeHHEeM IJIaHa PaboThL

Hcnosib30BaTh NpH BBIOJIHEHUH YUe6-HbIX 33JaHUH U B IPOLECCe UCCIe0BATENbCKOM
JeSITeJIbHOCTH HayYHO-MOMYJIIPHYIO0 JIMTEPATYPY XUMHUYECKOTO COZIEPXKaHMUs], CIPABOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa o/, pyKOBOACTBOM MeJarora.

BbicTpauBaTh pa3BEépHYTbIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH HAa HHGOPMALUIO U3
y4eGHUKA U CIPABOYHBIX MATEPHAJIOB, TPAMOTHO HUCI0/Ib30BATh U3y4YeHHbIN MOHATUHHBIH
amnmapaTt Kypca XUMHUH

Tema 2. BemectBa
U XMMHYeCKHe peaKuu

(74)

AToMBl U MoJsieKy/bl. XUMHUYECKHE 3JIEMEHTBL. 3HAKU
(cuMBOJIBI) XMMHWYECKHX 3JIeMeHTOB. OTHOCHUTE/IbHas
aToMHast Macca. [IpocTeie U cl0KHBIE BelecTBa. ATOMHO-
MOJIEKYJ/ISIDHOE YYEHHE.

XuMuyeckass  ¢opMmysa.  BajeHTHOCTb ~ aTOMOB
XUMHUYECKUX 3JIeMeHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BemecTB.*  OTHOCHTeJbHAasi  MOJIEKYJIsIpHasi ~ Macca.

MaccoBasi 10J11 XUMUYECKOT0 3JIEMEHTA B COEJUHEHHUH.
dusuyeckre M XUMUYECKHE SIBJIEHMS. XUMHYecKas

peakuus ¥ eé Npu3HaKy. YpaBHEHUS XUMHUYECKUX peaKI Ui,

3aKOH COXpaHEHMs Macchbl BellecTB THIBl XUMHUYECKUX

peakuuii (coejuHeHMe, pa3JIoXKeHUE, 3aMellleHhe, 06MeH).
*M. B. JIoMOHOCOB — y4YEHBIA-3HIIUKIONEAUCT.*

AemoHcTpauumn

dusnyeckue saByeHUs (pacTHpaHue caxapa B CTYIKe,
KUTEeHUEe U KOHAEeHC AU BOAbI U T. 11.).

Xumudeckue siBJeHus (ropeHye CBeuH, pa3jioxKeHue
caxapa, B3aUMO/IeiCTBUE CEPHOU KUCJIOTHI C XJI0OPUZ,0M
6apus,

pasnoxenue ruapokcua menu(Il), Bzaumoeiicteue

[IpuMeHATb ecTeCTBEHHO-HAayYHble METO/bI IO3HAHUSA (B TOM YHCJIe HAOIIOEHUE,
MO/IeJIMPOBaHMeE, SKCIIEPUMEHT) U OCHOBHbIE ONepaliy MbICIUTENbHOH JIeTebHOCTH
(cpaBHeHME, K1accubUKaLUs) [J15 U3YYEeHUS BELECTB U XUMUYEeCKHUX PeaKIMH C Olopoi Ha
QJICOPUTM UJIU CXEMBIL.

PackppIBaTh CMBIC/I U3yYaeMbIX NOHATUH U 3aKOHOB U IPUMEHSATD 3TH [TOHATHUS NP ONHUCAHUU
CBOMCTB BeLIECTB U UX NpeBpalleHUH C ONTOPOH Ha IIJIaH U K/II0YEeBbIE CJI0BA.

PaznnyaTth Ppusnyeckre U XUMUYECKHUE SIBIEHUS, 06'bSICHATD X CYLHOCTb C TOYKH 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO yYeHHS C OTOPOM Ha ONpe/ieIeHUS U CXEMBI.

OnpeziesiTb NPU3HAKK XUMUYECKHUX PEAKLIUH, YCI0BUS UX TPOTEKAHUS.

OGBACHATD CYLIHOCTb QU3NYECKUX U XUMUYECKHX SIBJIEHUH C TOUKHU 3peHUsI aTOMHO-
MOJIEKYJ/ISIDHOT'O YYEHUS C UCI0JIb30BAaHUEM BHU3YaIbHOU OMOPBHI.

KrnaccupunupoBaTh XMMHUYECKHE PEAKLIMH (110 YUC/TY U COCTABY pearupyoiux u
06pa3syroLMXCs BELIECTB) C ONIOPOX HA CXEMBI.

CocTaBsaTh GOpMysibl GUHAPHBIX BELECTB 10 BaJEHTHOCTH U ONPEJE/IATh BaJIEHTHOCTD 110
dbopMysiaM BelecTB € ONOPOH Ha aJITOPUTM Y4e6HBIX A€ HCTBUH.

PacctaBisiTe K03 UILHEHTDI B ypaBHEHUAX XUMUYECKUX PEAKLUH C OIIOPOY HA aJIrOPUTM
y4e6bHbIX 1e HICTBUIAL

CrnesoBaTh NpaBU/IaM M10J1b30BAHUSI XUMUYECKOU ITOCYA0H M 1ab0paTOPHBIM 000PYyI0BAaHUEM, A
TaK)Xe IpaBUJaM 00pallleHHs C BEIECTBAMHU B COOTBETCTBUU C HHCTPYKLUSMHU I10 BBIOJHEHUIO
JIaGOpaTOPHBIX XMMUYECKHX OIBITOB 10/ KOHTPOJIEM Ne/larora.

Hcnosib30BaTh NPH BbINOJHEHUH YYeOHBIX 33JJdHUH U B IPOIlECCe UCCIe[0BATEIbCKOH
JlesITEIbHOCTH HAyYHO-IIOMYJISIPHYIO JINTEPATYPY XUMHUECKOTO COZIEPKaHMS, CIIpa-BOY-Hble
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»eJie3a C cepoii, B3auMo/iefiCTBHE XeJie3a C pACTBOPOM
cosiu meau(1I)).
OMBIT, WTIOCTPUPYIOLIUN 3aKOH COXPAaHEHHS MaCChL

Na6opatopHble U NpakTU4ecKue paboTbl

JlaGopaTopHLIe OMBITHI:

[Ipumeps! Gr3nyecKux siBJIeHUH (I11aBIeHHe BOCKa,
TasiHUE JIbJIA).

[IprMepbl XUMUYECKUX sIBJIeHUH (IPOKaIMBaHUE MeHOM
HIPOBOJIOKH, B3aUMO/IeiCTBHE MeJia C KUCJIOTOMH).
Moziesi1 aTOMOB 1 MOJIEKYJI.

IMpakTrdeckas padora Ne3. IIpn3Haky npoTeKaHUs
XUMUYECKUX PEAKIUH.

Bbluncnenua

— OTHOCUTEJIbHON MOJIEKYJ/IIPHOM MacChl BELIECTB;

— MAaccoOBOH JI0JIM XUMHUYECKOT'0 3JIeMeHTa 1o popmyJie
coeiMHEeHUS

MaTepuaJibl, pecypcbl UHTEp-HeTa 10/ pyKOBO/CTBOM IleJjarora.

BricTpanBaTh pa3BEépHYThHIE MHUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HAa HHGOPMALIUIO U3
y4yeOGHHUKa U CIPaBOYHbIX MaTePHaJIOB, TPaMOTHO UCI0JIb30BaTh U3y4YE€HHbIH TOHATUHHBIN
anmapar Kypca XMMUU

Tema 3. KommuecTBeHHBIE
OTHOIIeHHUs1 B Xumu (34)

KosmmuectBo BemectBa. Mosib. MosisipHass Macca. 3aKoH
ABorazipo. MosisipHbIH 06'bEM ra3oB. PacyeThl 10 XUMHUYECKOH
dopmy.ie. PacueTbl MaccoBOM Z10/1M XUMUYECKOTO 3/1EMEHTA B
COe[IMHEHNY, KOJIMYeCTBa BelleCTBa, MOJISIPHOM MacChL
PacuéTbl Mo XMMHUYeCKUM ypaBHEHUAM.

JeMoHcTpayys:

- 06pa3iibl BEIECTB KOJIMYECTBOM OJIUH MOJIb

Beruuciienus:

-pacyeT 1o $popMyJie ¥ 10 XUMUYECKOMY YPaBHEHHIO

PackpbIBaTb CMbICJ] U3y4aeMbIX IOHSATHH U IPUMEHSITb 3TU MOHATHS, 8 TAKXKe U3yUeHHbIe
3aKOHbI U TEOPUH JJIsl PELIeHUs paCYETHBIX 33/]a4 € IOMOILbIO ejarora.

BBIYUCISATB MOJISIPHYIO MacCy BEIEeCTB; KOJTMYECTBO BELIeCTBa, 060 bEM ra3a, MacCcy BelLlecTBa C
omnopo¥ Ha o6pas3sell, Ha GOPMYJIbI;

[IpoBOAUTH PacUYETHI 0 ypaBHEHHUSIM XUMUYECKHX PeaKIIUii ¢ omopoi Ha o6pasell, arOpUTM
y4eGHBIX JeHCTBUI: KOJUYECTBa, 06 bEMA, MACChI BellleCTBa 0 U3BECTHOMY KOJIUYECTBY,
06BEMY, Macce peareHTOB WK MPOAYKTOB PeaKLUH.

BbicTpauBaTh pa3BEPHYThIE MHUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha MHGOPMALHUIO U3
y4e6GHHUKA U CIIPABOYHBIX MaTEPHAJIOB, TPAMOTHO UCMOJIb30BATh U3y4YeHHbIH TOHATHIHDIH
amnmapat Kypca XUMHH C TOMOLIBIO TeAarora.

Paszpen 3. [lepuoaundeckuii 3akoH U [lepuoanyeckas cucreMa XuMH4eckux ajiemeHToB /I. U. MeHaeieeBa.
CtpoeHue aToMOB. XuMu4eckas CBsA3b. OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaknuu (15 1)

Tema 4. CrpoeHue aToma.
Mepunoaunuyeckuii 3aKoH 1
MNepuoaunueckana cucrema
XUMUYECKUX I/1eMEHTOB

A. . MeHgeneesa. (7 4)

[lepBble  MONBITKH  KJACCUQUKALMM  XUMHUYECKUX
3yeMeHTOB. [loHATMe O rpynmnax CXOAHBIX 3JEMEHTOB
(weJsiouHbIE U 1EJIOYHO3EMEeJbHbIE METAJIbl, aJIOTeHBI,
WHepTHble Tasbl). *JJIeMeHThl, KOTOpble 06pa3ylT
aMboTepHbIE OKCU/bI U THPOKCH/BL*

[lepumoguyeckuit  3akoH. [lepuojuyeckas cucrema
XUMUYECKUX 3JIEMEHTOB . U. MeHzeneeBa.
KopoTkonepuosHass u *ajauHHomepuofHas*  GOpPMBI

PackpbIBaTb CMbICJI IEPUOJUUECKOT0 3aKOHA [0/, PyKOBOACTBOM IeJarora.

[ToHUMaTb CyLeCTBOBaHNE EPUOANYECKOI 3aBUCUMOCTH CBOUCTB XMMUY€ECKUX 3JIEMEHTOB
(M3MeHeHMe paZiMyCOB aTOMOB U 3JIEKTPOOTPHULATENbHOCTH) U UX COEJUHEHUN OT
M0JIOXKEHHS B IEPUOJUUECKON CUCTEME U CTPOEHHS aTOMA C UCII0JIb30BaHUEM CXeM U TabJIHL.

YcTaHaBIMBaTh CBSI3b MEX/Y MOJIOXKEHHUEM 3/IEMEHTA B IEPUOJUUECKON CUCTEME U CTPOEHUEM
ero atoMa (cocTaB U 3apsij 1pa, o6liiee YUCIO0 3JIEKTPOHOB U pacIpe/ie/ieHHe UX 110
3JIEKTPOHHBIM CJIOSIM) MO 06pasIy.

[IporHo3MpoBaTh XapaKTep U3MeHeHHsl CBOMCTB 3/IEMEHTOB U UX COeAMHEHHUH 110 IPyNIaM U
nepuojam [leprouuecKkoil CUCTEMBI C TOMOLLbIO MleJarora.
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[leproandeckoil cUCTEMBI XMMHWYECKUX 3JieMeHTOB [l
U. Menpeneesa. [leproasl u rpynnel. PU3nyecKUil CMbICI
MOpPSA/IKOBOIO HOMepa, HOMepOB Mepuofa U TIPYMIEbI
3JIeMeHTa.

CtpoeHue atoMoB. CocTaB aTOMHBIX szep. *U3oTonbL*
JnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 060JI0YEK aTOMOB
nepBbix 20 XMMHYECKUX 3JeMeHTOB [lepuoguyueckoit
CHUCTEMBI A W. MenpeneeBa. XapakTepucTUKa
XUMHUYECKOTO 3JleMeHTa [0 ero TMOJIOKEHHI B
[epuoauueckoit cucreme /. U. Menzeneena.

*3aKOHOMEpPHOCTH WM3MEHEHUs  pajuyca

XUMHYECKUX MeTa/JIJIN4YeCKHX )54

aToMOB
3JIEMEHTOB,
HeMeTa//IMYeCKUX CBOMCTB MO TpyniaM M IepHojaM.
3HaueHue [lepuognyeckoro 3akoHa M Ilepuogudeckoit
CUCTeMbl XMMUYeCKHUX 3J1eMEHTOB /J1s1 pa3BUTHUSA HayKHU U
npakTuku. [l. U. MengeneeB — y4éHbIN U rpaXKJjaHUH.*
JAemoHcTpauumn
KopoTkonepuoiHas v AJMHHONlepUoAHasA GOpMbl
[Teproaudeckoil cucTeMbl XUMHUYECKHX 3J1EMEHTOB
. 1. Mengeneesa.
O3HakoMJIeHMe ¢ 06pa3aMy MeTaJlJIOB U HEMeTaJlJI0B.
Na6opaTtopHble u NpaKkTU4Yeckue paborbl
JlabopaTOPHBIM OMBIT:

B3auMogelicTBue TUJpOKCHAAQ LUHKA C pacTBOpaMH
KHUCJIOT U Liesioyeit

XapakTepu30BaTb XUMHUYECKUE 3JIeMEHTHI IEPBBIX TPEX EPHUOL0B, Kajlusl, KaJblys 110 UX
nosioxkeHumo B [lepuognyeckoit cucteme /l. U. MeHzeneeBa.

CnejoBaTh NpaBUIaM 6e30MacHOM paboThl B JJAGOPATOPUU TP UCITOJIb30BAHUH XUMHUYECKOU
MOCyZbl MU 060py/J0BaHUS O/ KOHTPOJIEM I€Jarora.

BricTpauBaTh pa3BépHyThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOY Ha MHOOPMALIUIO U3
y4e6HUKA U CIPaBOYHbIX MATEPHUAJIOB, TPAMOTHO HUCI0JIb30BATh U3y4YeHHbIN MOHATUHHbBIN
anmnapart Kypca XMMHHU N0ocJie CTPYKTYPUPOBaHUS MaTepUasa € UCI0JIb30BaHUEM KJIHLIE.

Hcnosib30BaTh MPH BhITOJHEHUU YUe6HbBIX 33/IaHUH TEKCThI yue6HUKA MocJie
CTPYKTYypHUPOBaHUS MaTepUasa, ClipaBoYHble MaTepualsbl ([lepuoandeckyto cucteMmy
XUMUYEeCKUX 31eMeHTOB /I. U. MeHiesieeBa, TaG/IMIy pACTBOPUMOCTH KUCJIOT, OCHOBAHUM U
coJiell B BOJie, 3JIEKTPOXUMUYECKUH Psi/i HAPSDKEHUH MEeTaJlJIOB).

Hcnosib30BaTh MPH BhIMTOJHEHUU YUe6HbBIX 33/IaHUH U B POLECCe UCCIe0BaATEIbCKOU
JlesITeJIbHOCTH HAayYHO-TIONYJISIPHYIO JIUTEPATYPY XUMUUECKOT0 COJlepKaHUs, CIPaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa MoJ pyKOBOACTBOM Mejarora

Tema 5. CTpoeHue BeuiecTs.
XuMHYeCKas CBS3b.
OKHCIUTETBHO-
BOCCTAHOBUTEJILHbIE PeaKIINN

(81)

Xumnaeckas cBsi3b. KoBaneHTHas (TTOIIpHAS ¥ HETIONSIPHAST)

CBA3b.  *DJEKTPOOTPHUIATENFHOCTE  aTOMOB — XMMHUYECKHX
anemeHToB.* MonHHasg cBs3b. *THIBI  KPUCTAJUTMYECKUX
pemeTok. *

CreneHb OKHCJ/IEHUS. OKHCIUTENBHO-

BOCCTAaHOBHTEJIbHbIE PpeaKIHHU. HpOHECCbI OKHCJIEHUA H
BOCCTAHOBJIeHUsI. OKUCJIUTEN U BOCCTAHOBUTEJIU.

JemoncTpanun
OKHCIUTENBHO-BOCCTAaHOBUTEILHEIC pCaKuu: TOPCHUC,
peaKkuu pa3yIoKCHUA, COCTUHCHUA

PackpbIBaTh CMBICT H3yYaeMbIX TIOHATHH 0] pyKOBOJCTBOM TIE/Iarora.

OnpenensTe BUA XUMHUYCCKOH CBSI3U B COSIMHECHHUH C UCTIOJIE30BAHUECM CXEM.

OnpenensTs CTENICHb OKUCIICHIST XUMHYECKOTO 3JIEMEHTa 110 (JopMyIie ero COCMHEHNUS C
WCTIOJIb30BaHUEM ATOPUTMA.

OnpeaensTs 3eMEHT (BEIIECTBO) — OKHCIHUTEND U JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIT.

OOBSICHATB CYITHOCTH IPOIECCOB OKHCICHHS! X BOCCTAHOBIICHHSI.

CoCTaBIATh IEKTPOHHBIN OallaHC ¢ yY4ETOM YHCIIa OTIAHHBIX U MPUHSATHIX 3JIEKTPOHOB.

CocCTaBISTh YpaBHECHHE OKHUCIIUTEIHLHO-BOCCTAHOBUTEIIEHON PEAKIIMU 110 alrOPUTMY pazbopa
OKHCITUTEIBHO-BOCCTAHOBHUTEIIFHON PEaKIINH.

Hcnonb30BaTh pH BEITIOIHEHUN YYCOHBIX 3aJJaHAN TEKCTHI YICOHUKA ITOCTIE CTPYKTYPUPOBAHUS

MaTepuaa, CipaBoOYHbIe MaTepHaIIBI (IEPHOANYECKYIO CHCTEMY XUMHIECKHUX eMeHToB J1. 1.
Menpeneea, TabIUITy pacCTBOPIMOCTH KHCIIOT, OCHOBAHHUH U COJIEH B BOJIE, IEKTPOXUMIIECKUH PsIT
HaINpsDKEHUH METaJIOB)
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Pa3pen 2. BaxkHeliine npeACTaBUTE/IU HEOPraHUYeCKHUX BelecTB (35 4)

Tema 6. Kucnopoa. Bogopogs,.
(14u)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopog —
3JeMeHT M IpocTtoe BeuiecTBo. O30H. HaxoxzeHue
KHUCIOpOZa B mpupofe, ¢u3UYeCKHe U XHUMHYECKUe
cBOMcTBa. PeaK1[1y ropeHusi IPOCTHIX U CI0XKHBIX BEIECTB.
*TensioBoit 3dpPeKT XuUMHUYecKOH peakyuu.* 3IK30- U

3H/JI0TEPMUYECKHE peakuuy, *TepMOXHMUYECKHE
ypaBHeHuUs.* TloHATHe 06 okcujax. Cnoco6bl MoIyyeHUs
KHCJOpoJa B JIAbOpaTOpuM U NPOMbBILIJIEHHOCTH.

NpUMeHeHHe KHUCJI0POJAa. KpYyroBOPOT KHCJIOpOJA B
npupoze. TonanBo: yroyb U MeTaH. 3arpsi3HEHHe BO3/1yXa,
ycuJleHHe TapHUKoBoro 3¢ deKTa, pa3pylieHue 030HOBOI'O
cosl.

Bozpopog — asieMeHT U pocToe BellecTBO. HaxoxaeHue
BOZI0pO/ia B IpUpo/ie, GU3NUECKHE U XUMUYECKHEe CBOMCTBA
(Ha mnpuMepe B3aUMOJEHCTBUS C HeMeTa/UlaMU U
OKCHJAMU MeTaJlJIoB), NpUMEHEHUE,
nosiyyeHus.* [IoHsATHE 0 KUCA0Tax KUCIOTHI U COJH.

*coco6bl

JAemoHcTpauumn

BsaumopeiictBue dpocdopa, cepbl U 3xese3a ¢ KUCIA0POJ0M
(BO3MOXKHO MCMOJIb30BaHUE BU/EOONBITOB).
OnpejesieHue cofiepXKaHUs KUCI0PO/a B BO3/yXe.
OnBbITHI, AEMOHCTPUPYIOLIYE YCI0BHsI BOSHUKHOBEHHUS U
npeKpalleHHUs TOPeHUsl.

Na6opaTtopHblie U NpaKkTU4eckue paborbl

JlabopaTOPHBIN OMBIT:

O3HakoMJIeHHe ¢ 06pa3aMy OKCU/IOB.

[IpakTHyeckas paboTa:

Ne 4. [TosiyueHUE KUCI0POAA, U3YYEHHUE €TI0 CBOMCTB.
[Ipaktrdeckas padora Ne5. [TomydeHue Bogopoa U H3yUCHHE
€ro CBOICTB.

BoruunciaeHus

— MOJ'IeKyJ'IHpHOI‘/II MACCbI KMCJIOpOJa ¥ 030HA Ha
OCHOBAHUU aTOMHOM MacCChl XUMHUYECKOI'0 3JIeMeHTa

PackppIBaTh CMBIC/ U3yYaeMbIX NOHATUH U IPUMEHATD 3TH [TOHATHUS IPU ONHMCAHUU CBOWCTB
BeIL|ECTB U UX NPeBPALIeHNUH C UCM0JIb30BaHUEM OIIOPHBIX CJI0B U KJIHILE.

XapakTepu30BaTh (OMUCHIBATD)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO 3aNUCh
coCTaB BO3/yXa, GU3UUeCKHe U XU-MUYeCKHe CBOWCTBA KUCI0POAA, CIIOCO6BI €0 MoJIyYeHus,
NpUMeHeHHe U 3HaYeHHe B IPUPO/ie U XKU3HU YesI0BeKa.

CpaBHHBATh peaKLUY FOPEHHUsI U MeJIJIEHHOT'O OKUCJIEHUS C IPE/IBAPUTEbHBIM 06CYKIeHUEM
napaMeTpoOB CpPaBHEHHUSI.

Co6upaTb NpUGOPHI AJIs TOJyYEHHUsI KUCI0po/a (BbITECHEHHEM BOAbI U BO3/yXa).

PacrosHaBaTh ONBITHBIM yTEM KUCI0PO/, 10/, KOHTPOJIEM IleJjarora.

Hcnosib30BaTh XMMHUYECKYH0 CUMBOJIMKY /1Jsl COCTaBJIEHUS] GOPMYJI BEILECTB, MOJIEKYJIIPHBIX
YPaBHEHUH XUMUYECKHUX PeaKI[UH C y4acTHEM KHUCIO0POAa.

OGBACHATD CYLHOCTb 3KOJIOTHYECKUX NTPO6.JIEM, CBI3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

CnefoBaThb npaBU/IaM 6e30MacHOM paboThI B JIabOPaTOPUU NP UCITIOIb30BAHUU XUMUYECKOH
nocy/ibl U 060py/I0BaHUS 10/, KOHTPOJIEM 1€/]Aarora, a TakKe MpaBuJIaM 00 palleHus ¢
rOPHOYUMH BELECTBAMHU B OBITY.

[I1aHUpPOBATh U OCYLIECTBIATh HA NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI, TPOBOAUTD
Hab6JII0/IeHHs], ie/1aTh BBIBO/bI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa 0/ PYKOBOACTBOM IeZarora.

YyacTBOBaTh B COBMECTHOH paboTe B rpymIe.
HWcnosib30BaTh NPH BbINOJHEHUH YYeOHBIX 33JaHUH U B IPOIIECCEe UCCIE[0BATENbCKOH
JlesITE/IbHOCTH HayYHO-IONYJIIPHYIO JIMTEPATYPY XUMUYECKOI0 COZlepXKaHus, CIPaBOYHbIe
MaTtepuaJibl, pecypcbl UHTepHeTa noJ, pyKoBO/CTBOM Iearora.

BbicTpanBaTh pa3BEépHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha HHOPMALHIO U3
y4eGHHUKA U CIPaBOYHbBIX MaTe-
pHAJIOB C OIIOPOH Ha IJIaH, FPaMOTHO UCI0JIb30BaTh U3y4YE€HHbINA MOHATUHHBIN annapaT Kypca
XUMHUH

Tema 7. Boaa. PactBopsbl.
IoHATHE 06 OCHOBAHUAX

Boga. Ee coctaB. Ctpoenue. MoJsiekysbl. *®usndeckue
cBoiicTBa BoAbl. Boma kak pactBopuTesb.* PacTBOpBL

PaCKprBaTb CMBbICJI U3yYaeMbIX MOHSATUHN U NMPUMEHATDb 3TU NOHATHUA IPHU OITUCAHUHN CBOMCTB
BellleCTB U UX npeBpaLueHHﬁ C IIOMOILIBIO ITeJgarora.
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(54)

*[loHsATHE O paCTBOPUMOCTH BellecTB B BoJe. [loHsATHE O
HacChILIEHHbIX M HeHacCbILleHHbIX pacTBopax.* MaccoBas
JloJIs1 BelllecTBa B pacTBope. PacueT MaccoBoH JoJiu
BellleCTBa B pacTBOPE (NMPOLeHTHAst KOHLEHTpaLus).
*XvMHUYecKre CBOWCTBA BOZbI (pa3sioKeHUe, peaKL U1 C
HaTpHeM, OKCHUJIOM KaJblus, okcuzioM cepbllV [ToHsTHE 06
OCHOBaHUfX. PoJsib pacTBOpOB B HpUpPOZE U B KU3HU
yesioBeka. KpyroBopoT Bozbl B npupoje.* 3arpsisHeHHe

NpUPOAHBIX BOJ. OxpaHa " OYUCTKa NPpUPOJHBIX BOJ.

JemoHcTpauun

JJIEKTPOJIU3 BOJIbI; CHHTE3 BO/bl; B3aUMOJENCTBHE BO/BI C
MeTasiamMu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BH/IeOMaTEPHAJIOB).

PacTBOopeHue BEIIECTB C pa3/INYHON PaCTBOPUMOCTBIO.
HccnenoBaHye pacTBOPOB KUCJ/IOT U LeJI04€eH € TOMOIIbI0
WH/JMKAaTOPOB.

Na6opatopHble 1 npaKTMyeckue paborbl
IIpakmuveckas paboma:

Ne 6. [IpuroToB/IeHUE PACTBOPOB C ONPeENEHHON
MaccoBOM foJiel pacCTBOPEHHOIO BellecTBa.

XapakTepu3oBaTb GU3NUECKHE U XUMUUYECKHE CBOMCTBA BOAbI, €€ POJIb KaK PaCTBOPUTEIS B
NPHUPOHBIX NPOLECCAX C OIOPOH Ha IIJIaH U CXEMY.

CoCTaB/IATh ypaBHEHUS] XUMUYECKUX PeaKI[MH C y4acTHEM BO/ibl C OIIOPOH Ha CXEMY.

OGBACHATD CYLIHOCTb 3KOJIOTHYECKUX NP06JIeEM, CBA3aHHBIX C 3arpsI3HEHUEM NPUPO/IHBIX BOJ,
CToCcO6bI OYHUCTKH BOJbI OT IPUMeECEH, MepPHI 110 OXpaHe BOJ| OT 3arpsiI3HEHUs I10CJIe
Npe/iBapUTEbHOI0 CTPYKTYPUPOBAHHUS MaTepHUaa.

[l1aHUPOBATh U OCYLIECTBJIATH HA NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI, TPOBOAUTD
HabJ1I0/ieHus, ie/1aTh Bbl-

BO/bl 110 pe3yJ/IbTaTaM 3KCIePUMEHTA 0/, KOHTPOJIEM NEeJAT0ra, C UCI0JIb30BaHUEM KJIHUILIE.

CrnepoBaTh NpaBu/aM 6e30MacHON paboThl B 1ab0paTOPUHU NPHU UCIOJIb30BAHUU XUMHUYECKOH
nocy/ibl 1 060py/10BaHUs M0/ KOHTPOJIEM Ileiarora.

[IpoBOAUTD BBIYMCIEHUS C IPUMEHEHHUEM OHSTHSI «MaCcCOBasi Z10J1s1 BEIIECTBA B paCTBOPE» C
ornopo# Ha GOpPMYyJIbl.

HWcnosib30BaTh NPH BBINOJHEHUH yUe6HBIX 33ZlaHUH U B IPOLieCCE UCCIe[0BATEIbCKON
JlesITE/IbHOCTH HAayYHO-TIOMYJIIPHYIO0 JIMTEPATYPY XUMUYECKOTO COZePXKaHUS, ClIPaBOYHbIE
MaTepuasbl, pecypcbl UHTepHeTa 110/ pyKOBO/ICTBOM Iejiarora.

BoicTpanBaTh pa3BEPHYThIE MHUCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOH HA HHGOPMAIIUIO U3
y4yeOGHHUKa U CIPAaBOYHbIX MaTePHAJIOB, TPaMOTHO MCII0JIb30BaTh U3y4YE€HHbIH TOHATUHHbBIN
anmapaT Kypca XMMUH [10CJIe IPe/BapUTEbHOTO CTPYKTYPHUPOBAHUS MaTepyaJa.

TeMa 8. J/1IeKTpoIMTHYEeCKas
AUcCcouManus. XMuMH4YeCKHe
peakuyy B pacTBOpax

(54)

Teopust 3IEKTPOJIUTUUECKOM JACCOLMALIAN.

ONeKTPONUTHIECKAs ONeKTpOIUTEl W1

HECIJICKTPOJIUTHI. KaTI/IOHLI, AHHUOHBI. ¥*MeXxaHu3M Jucconranun

JTACCOITHAITHSI.

BEIICCTB C Pa3IMYHBIMHA BHIAMHU XUMHUUECKOH cBs3u. [loHsATHE
octeneHu auccorranun. ¥ CUIbHBIC U cladble 3JICKTPOIUTEL.
Peaxuuy nonHoro o6mMeHa. YCIOBHS NPOTEKAHMS PEaKIIi
HWOHHOTO 00MeHa 110 KoHIA. [ToHBIe U COKpaIEHHbIC HOHHBIC
XUMUYECKHE  CBOWCTBA

YPaBHEHUs  pEaKIUid. KHCIIOT,

OCHOBaHMH ¥ CONEii B CBETE TPENCTaBICHUH 00
JNEKTPOIMTUIECKOH qucconuanru. KauecTBeHHbIE peakiuy Ha
WOHBI XJIOpHUA-, OpOMHI-, HOAWI-,

cynb¢at-, KapOoHAT-, CHIMKAT-, (hocdaT- aHNOHBL; THAPOKCH-

KAaTHOHBl ¥ aHUOHBI:
HOHBHI,
xeneza (2+) u (3+), mequ (2+), IUHKA, IPUCYTCTBYIOIINE B
BOJHBIX PacTBOpax.

KaTUOHBI aMMOHMA, Mar"uvsa, KaJiblusd, aJIFOMHUHUA,

PackpbIBaTb CMbICJ U3y4aeMbIX IOHSATHH, a TAKXKE CMbICJI TEOPUHU 3JIEKTPOJTUTHYECKOH
JIUCCOLMALIUH C OTIOPOM Ha CXEMBL

OGBACHATb MPUUHHBI 3JIEKTPOIPOBOJ-

HOCTH BOJHBIX PACTBOPOB C IOMOIL[bIO [IeJarora.
CoCTaBJIATh YpaBHEHHUsI AUCCOLMALIMH KUCJIOT, 1ieJ104eil U coJiell, HOJIHbIE U COKpaIEHHbIE
HOHHbIe ypaBHEHHUsI XUMUYECKHX PeaKL Ui HOHHOT0 o6MeHa.

[11aHUPOBATD U OCYLIECTBJ/ISITh HAa TPAKTHUKE XUMUUECKHEe 3KCIIepUMEHThI, IPOBOJUTD
HaGJII0/IeHHUS, [le1aTh BIBO/bI [0 pe3y/IbTaTaM 3KCIepUMEHTa M0CJIe TpeABapUTEbHOM
paboThL

CrefioBaTh paBUJIaM 6e30MacHO# pa6GoThI B JIabOpaTOPUH MPU UCTT0Ib30BAHUU XUMHUYECKOH
HOCYAbI U 060pYL0BaHUS IO KOHTPOJIEM NeJarora.

[IpoU3BOAUTDL BBIYUCIEHHUS 10 XHMUYECKUM YpaBHEHUSIM.

BbicTpauBaTh pa3BEépHYTbIe MHCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH HAa HHGOPMALUIO U3
y4eGHUKA U CIPaBOYHBIX MATEPHAJIOB, TPAMOTHO UCIOJIb30BATh U3yUeHHbIN MOHATUHHBIH
amnmapaT Kypca XMMHUH 0CJIe IPeBaPUTENbHOTO CTPYKTYPUPOBAHHUS MaTepHaa.

Hcnosib30BaTh NpH BHINOJHEHUH YUeGHbIX 3aJaHUH U B IPOLIECCE UCCIe[0BATENbCKOM
JeSITeJIbHOCTH HayYHO-MOMYJIIPHYIO JIMTEPATYPY XUMHUECKOTO COJZIEPXKaHMUs], CIPABOYHbIe
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JeMoHcTpanuu

JJieKTpUYecKasi IpOBOAUMOCTb PACTBOPOB BELIECTB;
JIBIKEHUE HOHOB B 3JIEKTPUYECKOM MOJIE.

OnbITHI, WJIIOCTPUPYIOLINE TPU3HAKU TPOTEKAHHUS
peakuui HOHHOTO 06MeHa.

JlaGopaTopHble U MPaKTUYeCKue

pa6oTsl

Jla6opaTOpPHBIHN OMBIT:

Peakuuu HOHHOTO 06MeHA B paCTBOPaX 3JIEKTPOJIUTOB:
cynbdata meau(Il) u ménouyn, kapboHaTa HATPUS U
COJISTHOHM KUCJIOTBI, peaKlusi HeUTpaJInu3aluu Mexay
TU/IPOKCHU/IOM KaJldsi ¥ COJITHOM KUC/I0TOH.
BorunciieHus

— I10 YpaBHEHHUSIM XUMHYECKUX peaKLUH

MaTepuaJibl, peCypchbl I/IHTepHeTa IocJjie KOHCyJIbTallUU C neJaroromMm

Tema 9. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
CoeIUHEeHUI

(114)

Knaccudukanusi HeopraHU4ecKUX COeIJUHEHU.

Okcubl: cocTaB, kaaccudukanus (*oCHOBHbIE,
KHUCJIOTHBIE, aMpOTepHbIE, HECOJIe0bpa3yoLye Ha
npuMepe okcyja yriaepoja Il v okenga asora I1*),
HoMeHKJaTypa *[losyyeHue* U XuMudeckue CBOHCTBA
OKCU/IOB (B3aUMO/IEUCTBUE C BOAOH, KUCJIOTaMH,
11eJ109aMHu).

OcHOBaHUS: COCTaB, Ki1accudukauus (Les09u U
HepacTBOPUMbIe OCHOBAHUsI), HOMEHKJIATypa, GU3ndecKue
Y XMMUYeCKUe CBOMCTBaA (B3aUMOIEUCTBHE C OKCUIAMU
HEMeTaJIJIOB, KUCJIOTaMHU, COJISIMH), ¥*crmoco6 bl mostydeHus.*
KucsnoTsl: coctas, kJ1accupukanus, HOMeHKJIAaTypa,
¢dusnYecKre U XUMHUYeCKHe CBOHCTBA (B3aUMO/IeCTBUE C
MeTaJlJlaM1, OCHOBHBIMU OKCU/JaMH, OCHOBaHUSIMH,
COJISIMHU Ha IPUMepe COJISTHOU U CEpHOU KUCJIOT),
*crmoco6bl moJstydyeHus.* Psil ak THBHOCTH MeTaJLJIOB.

Couu (cpe/iHME): HOMEHKJIATYPA, CIOCOOBI MOJIyYeHUs],
B3auMO/IeHCTBHE COJiel C MeTa/lJlaMH, KUCJIOTaMH,
1[eJI04aMHU U COJISIMHU.

F'eHeTHuYeCKas CBSI3b MEXK/Y KJIaCCaMU HEOPraHUYEeCKHUX
coeauHeHuN. ['eHeTH4yeckue psaabl [loHsATHE 06
*aMpOTepHBIX TUAPOKCHAAX (HA MpUMepe IIMHKA U
QJIIOMUHMUSA ): XUMUYEeCKHe CBOKMCTBA B3aUMO/IeCTBUE C
KHCJIOTaMH U LIeJI0YaMH, pasJjiokeHue Py HarpeBaHUM.*

AemoHcTpauumn

06pasibl HEOpraHUYECKHUX BelleCTB pa3/IMYHbIX KJ1ACCOB.
B3auMogeilicTBUE pacTBOpa CEpHOU KHUCIOThI C OKCU/IOM
menu(Il).
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OrmpezienieHre OCHOBHBIX KJIACCOB HEOPraHUYECKHX COCMHEHUH 110 Ia0IoHy.
CocTaBlieHHE CXEM CTPOCHHS OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEJUHEHHI Ha OCHOBE
OIIpe/ieNICHHS.

Cocrasnenue (GopMyJl OCHOBHBIX KJIACCOB HEOPraHUUECKHX COCINHEHUH 1 HAa3bIBAHHUE UX IO
MEXXITyHAPOJHON ¥ TPHBHATIFHON HOMEHKJIATYPE C HCIIOJIE30BAaHUEM ONPEETICHHS 1 TaOHIIbI
PacTBOPHMOCTH.

Knaccuunupoanue n3ydaeMbIX BELIECTB [0 COCTaBY U c60UCMeam C ONOPOIl Ha ONpe/ieNieHH s,
CXEMBbI U TabJIHIy pacTBOPHMOCTH.

CocraBneHue TaOIHIB TeHETHIECKHUX PAIOB U cXxeMbl «[ eHeTHnueckast B3aMOCBSI3b OCHOBHBIX
KJIaCCOB HEOPraHUUYECKHX COCIMHEHUI T0]] PyKOBOJCTBOM II€J[arora.

IpornosupoBaHne CBOKWCTB BEIIECTB HA OCHOBE OOIIMX XMMHYECKUX CBOICTB H3yYEHHBIX KIIACCOB,
IPYIII BEIECTB, K KOTOPbIM OHH OTHOCSITCS C HCIIONb30BaHUEM cXeMbl «I eHeTuuecKkas B3aUMOCBSA3b
OCHOBHBIX KJIACCOB HEOPTaHUUECKHUX COCIMHEHUID» 0] PyKOBOJCTBOM IEJIarora.

CocTaBlieHIe MOJIEKYJISIPHBIX YPaBHEHHH PeaKkIiid, WILTFOCTPUPYIONIUX XUMUYECKHE CBOWCTBA
U3YYEHHBIX KJIACCOB U CHOCOObI NOLyYeHs BEILIECTB U3YUEHHbIX KJIaCCOB, TPYIII, a TaKKe
MOATBEPKIAOMINX ICHETHYECKY O B3aUMOCBA3b MEXK/ly HUMH, C ONOPO Ha BepOaNbHYyO CXEMy B
Ka4eCTBE 3pPUTEIBbHON OMOPHI.

CocraBieHre MOJICKYJISIPHBIX YPaBHEHHMI Peakiyil o cXeMaM ¢ TIpeIBAPUTENILHBIM 00CYKACHUEM
BbIOOPA pearupyroux BEIECTB.

Beruncnenne o ypaBHeHUAM XUMHYECKUX PeaKLUi KOJIM4ecTBa, 00bEMa, MacChl BEIECTBA 10
KOJIMYECTBY, 00BEMY, MAacCe PEareHTOB WIH MPOLYKTOB PEAKIUH 110 allrOPUTMY.

IMnanupoBaHue U OCYIECTBICHNE Ha MPAKTHKE XUMHUYECKOT0 SKCIIEPUMEHTA 1 HaOJII0ICHHS 110
PYKOBOZCTBOM Y4HTEIS.

DopMyrpoBaHUE BBIBOJOB MO Pe3yJIbTaTaM 3KCIICPUMEHTA C UCIIOIB30BAaHUEM OIIOPHBIX CIIOB.
DopMyMpoBaHHE ¢ IOMOILBIO I1€/1arora 1 BbINOJIHEHHUE NpaBuil 6e301acHoi paboTsl B 1abopaTopuu
[P UCHOJIb30BaHNHM XUMUUYECKOH 110CY bl 1 000PyJOBAHHUS.

Hcnonp30BaHKe PH BBINOIHEHUN y4eOHbIX 3alaHUI U B TIPOLIECCE MCCIIEA0BATENILCKO IS TEIBHOCTH
HAy4YHO-TIOYJIIPHON JIMTEpaTypbl XUMHYECKOI0 COAEP KaHMs, CIIPABOYHbIE MaTepPHaIbl, PECYPChI
HHTepHera, ocylecTBICHHE BBIOOPa 110]] PyKOBOJCTBOM HACTAaBHHUKA.




Peakius HedTpaM3anuu.
BrITecHeHUe 0/HOTO MeTaJl1a PYTUM U3 PacTBOpa COJIH.

Na6opaTtopHblie 1 NpakTU4yeckue pabotbl
JlabopaTOpHbIE OMBITHI:

B3aumopelicTBue KUC/IOT € MeTa/lJIaMH.

[TonlyueHre HepaCTBOPHUMBbIX OCHOBaHHUH.
B3aumopelicTBrue HepacTBOPUMBIX OCHOBAaHHUH €
KUCJ0TaMMU.

Paznoxenue ruapokcusa meau(1l) mpu HarpeBaHUU.
[IpakTHyeckas pabora:

Ne 7. PelteHue 3KCllep¥MeHTa/bHBIX 33/ia4 110 TeMe
«OCcHOBHBIE KJIaCCbl HEOpraHWYeCKHX COeJUHEHUM».

Bbluncnenua
— M0 YpaBHEHHUSIM XUMUUECKUX peaKLui

BeicTpanBanne pa3BEPHYTHIX MICEMEHHBIX U YCTHBIX OTBETOB C OIIOPOi Ha HH()OPMAIIHIO 13
y4eOHHKa ¥ CTIPAaBOYHBIX MATEPHAIOB, IPAMOTHOE HCIIOIb30BAHIE H3yUYCHHOTO OHSITHIHHOTO
anrapara Kypca XHMHH € HCTI0JIB30BaHHUEM IUIaHa, ONIOPHBIX CJIOB, aJITOPUTMA.

Pasaen 3. BelectBo 1 XMMUYeCKue peakumm, 44

Tema 10. Xumunueckue peakumu.
OCHOBHbIe 3aKOHOMEPHOCTH
XMMUUYECKUX peaKkumii (4u)

*[loHATHE O CKOPOCTH XUMHUYECKOH peakmuu. DakTopsl,
BIMSIOIIUE HA CKOPOCTh XUMHUUYECKOM peakuuu. [lomsatue o
TOMOTEHHBIX W TeTeporeHHbIX peaknusax. Ilomstue 00
o0paTUMBIX M HEOOpaTHMBIX XHMHYECKHX PEaKIHsX.

IMomsiTme o  xmmmdeckoM  paBHOBecun.  CmerneHue

XUMHYECKOro paHoBecus. DakTopbl, BIMAIOIME HA
CKOPOCTh XUMUYECKON PEaKIUK U MOJIOKCHUE XUMUUECKOTO
paBHOBecws. Kiaccndukarust XUMHUYECKHX PEaKI|il 110

Pa3HbIM OCHOBAHUSM. *

PackpreIBaTh CMBICT M3y9YaeMbIX MOHITUH U MPUMEHSATH 3TH TOHATHS NIPU OIMCAHIY CBOWCTB BEIIIECTB U

HX IIPEBPALICHUN.

KrnaccupnmnmpoBaTs XUMHYECKHE PEAKIUH 110 Pa3INIHBIM IIPH3HAKAM.

Y cTaHaBNIHMBAaTh 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEaKIy OT pa3INIHbEIX (PaKTOpOB 1Moz

PYKOBOJCTBOM YUUTEIISI.

[IporHO3MPOBATH BO3MOXKHOCTH ITPOTEKAHUS XUMHIECKHX MPEBPAIICHUH B PA3IMIHBIX YCIOBHUAX MOCIIE

MIPeABAPUTEIFHOM PabOTHL

DrpenensaTs OKUCIUTEN U BoccTaHOBUTENS B OBP.

CocTaBIIATh 3IEKTPOHHBIN OaJlaHC PEaKIHH.

[IpOM3BOANTE BBIYUCIICHI IT0 XUMHIECKUM YPAaBHEHHSIM IO aITOPUTMY.

BeICTpamBaTh pa3BEPHYTHIEC MIMCEMEHHBIE 1 YCTHBIC OTBETHI C OIIOPOH Ha MHPOPMAIIHIO N3 YIeOHHKA U

CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO MCIIOIB30BATh N3YIECHHBIN MOHSTHIHBIN anmapar Kypca XUMHH

TI0CJIE TIPEABAPUTEIHEHOTO CTPYKTYpPHPOBAHMUS MaTepHaa.

HVcrionp30BaTh Mpy BEITOTHCHNH yYEOHBIX 33JaHUI U B MPOLIECCE UCCIIEA0BATEIBCKOM NEeATeIbHOCTH

HayYHO-TIOIYJIIPHYIO JINTEPATypy XUMUUECKOI0 COJICPKaHuUsI, CIIPABOYHBIC MaTEPHAIBI, PECYPCHI

HnrepHera mocie KOHCYJIBTAINHN C TIEarOroOM.

PacKpbIBaTh CMBICII H3yJaeMbIX TIOHSATHIA, a TAKXKE CMBICII TEOPHH HICKTPOIIUTHICCKOM AUCCOLHALIIH C

OIOPOi Ha CXEMBI.

DOBSACHATH IPHUIUHBI ICKTPOIPOBOJHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MIEarora.
CocTaBIsITh YpaBHCHHUS JUCCOIMAIINY KUCTIOT, IET0YEH U CONeH, ITOTHbIE ¥ COKpaIEHHbIC HOHHBIE
YpaBHEHUSI XUMHUYECKHX PEaKIUi HOHHOTO 0OMEeHa.

[[TaHIPOBATH M OCYIIECTBILITH HA MMPAKTHKE XMMUUECCKUE IKCIIEPIMEHTEL, IPOBOUTH HAOIIOACHNS,
JIeNaTh BBEIBOABI TI0 Pe3yJIbTaTaM dKCIICPHMEHTA MOCIIe IPEeIBAPUTEIBHON PaOOThL.

CrenoBats nmpaBmiiaM 6€30MacHOi paboTH! B 1a00paTOPHH MIPH UCTIOIB30BAHINH XUMHUIECKOH TOCY 1Bl U
000pyOBaHMS 110 KOHTPOJIEM IIe/Iarora.

[[pOM3BOANTE BBEIYUCIICHHS IT0 XUMUIECKIM YPaBHCHHUSIM.
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BeICTpamBaTh pa3BEPHYTHIC MMCEMEHHBIE U YCTHBIC OTBETHI C OTIOPOH Ha MHPOPMAIIHIO N3 YICOHUKA I
CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO MCIIOIB30BATh N3YIEHHBIN MOHSTHIHBIN anmapar Kypca XUMHN
TIOCJIe TIPEABAPUTEIBEHOTO CTPYKTYpPHPOBAHMUS MaTepHaa.

Hcrionp30BaTh Mpy BEITOTHCHUH yYEOHBIX 33JaHUI U B MPOLIECCE UCCIICA0BATEIBCKOM NI TeIbHOCTH
HayYHO-TIOIYJIIPHYIO JINTEPATypy XUMUUECKOI0 COJICPIKaHuUsI, CIIPABOYHBIC MaTePHAIbI, PECYPCHI
WnrepHera mocie KOHCYJIBTAIMH C TIEAAarOrOM

9 KITIACC

(2 4 B HENEMIO, BCETO 68 u)

MpumepHble Tembl,
pacKpblBaloLLMe AaHHbIN pa3gen
nporpammeil,

M KOIMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHune

OcHoBHOe cogepxKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyualowmxca

Pa3pen 1. BemecTBo 1 xumudeckue peakuui (104)
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IloBTOpEHME U YTJIYG/IEHHE
3HAHUI OCHOBHBIX pa3jeioB
Kypca 8 ksiacca

(104)

Ilepromuueckuii 3axoH. Ilepuonuueckas cucTeMa XUMHYECKUX
anementos JI. . MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEpPHOCTH B U3MEHEHHUH CBOWCTB XUMUIECKHX
9JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAk, KAIBIHS 1 HX
COCIMHEHHH B COOTBETCTBHH C MOJOKEHUEM JIEMEHTOB B
MIEPHOANYECKOM CHCTEME M CTPOSHUEM HX aTOMOB.
Knaccupukanus n HOMEHKIIATypa HEOPraHUIECKUX BEIECTB
(MexXIyHapOaHAs U TPUBHATBHAs). XUMHUYECKIE CBOHCTBA
BEIIIECTB, OTHOCSIIINXCS K Pa3INIHBIM KJlaccaM
HEOPraHMYEeCKNX COeANHEeHNH. [ 'eHeTnaeckas cBs3b
HEOPraHMYECKUX BEIECTB.

CrpoeHue BelecTBa: BUIBI XUMUYECKOH CBS3H U THIIEI
KPUCTAUIMYECKUX PEHIETOK. *3aBUCHMOCTh CBOICTB BEIIECCTB
OT UX CTpoeHM. *

XMMIUECKHE PEaKIMH. KIACCU(UKAI XUMUIECKUX PeaKIIUi
T10 Pa3INIHBEIM OCHOBAHUSIM.

Teopust IEKTPONUTIHYECKON UCCOIMALIIH

JeMoHCcTpanuu

1. Mogenu KpucTalJIM4eCKUX PeIETOK HeOpraH1yeCKUX
BellleCTB.

2. KopoTkoneproaHas 1 JUTHHHOTIEPUOIHAS (OPMBI
[Nepronmaeckoif CHCTEMBI XUMHYIECKHX JIEMEHTOB

JI. . MenpneneeBa

[pakTrdeckas padora Ne§ «Peakmum noHHOrO 0OMEHa»
[Ipakrrdeckas padora Ne 9 «KadecTBeHHBIC PEaKIUK HA HOHBI
B pacTBOpe".

KontponbHas padora Ne6 « DNneKTpoTUTHYECKAsT TUCCOIHAITAS)

XapaKTepr30BaTh XUMHUYECKHE 3JIeMEHTHI IIePBbIX TPEX IEPUOOB, KaJIHs U KaJIbLIUs 10 UX
noJioxxeHu1o B [leproandeckoii cucteme [l. Y. MeHzeieeBa ¢ onopoii Ha aJifOPUTM.

KnaccuounuupoBath 1 Ha3bIBaTh HEOPTaHHUYECKHUE BELIeCTBA U3YYEeHHBIX KJIACCOB C ONOPOH Ha
CXeMy, TabJIMIy PaCTBOPUMOCTH.

OnuchIBaTh 06LIME XUMUYECKHe CBOMCTBA BelLlleCTB Pa3/IMUHbIX KJIaCCOB, IOATBEPKIATh
CBOWCTBa IpUMepaMH MOJIEKYJ/ISIPHBIX YPaBHEHU I XUMUYECKUX PEaKIHii C 0IIOpoii Ha cXeMy.

OnpezensiTb BUA XUMHUYECKON CBSI3U M TUIl KPUCTAJUIMIECKOH pelIETKH BelliecTBa C Olopoii Ha
CXeMmy.

[IporHo3MpoBaTh CBOWCTBA BELLIECTB B 3aBUCUMOCTH OT UX CTPOEHUS [IOCJIE PeJBaPUTETbHOrO
pas6opa.

BbicTpauBaTh pa3BEépHYThbIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
HHpOpMaL MO U3 yieGHUKA U CIIPABOYHbIX MAaTEPHUAJIOB, PAMOTHO UCII0JIb30BaTh U3y4eHHBbIH
HNOHATUHHBIN annapaT Kypca XUMHU.

Hcnosib30BaTh NpH BHINOJHEHUH YUeGHbIX 3aJaHUH U B POLIECCE UCCIe[0BATENbCKOM
JeSITeJIbHOCTH HayYHO-MOMYJIIPHYIO JIMTEPATYPY XUMHUYECKOTO COJZIePXKaHMUs], CIPABOYHbIe
MaTepHuaJibl, pecypchl UHTepHeTa noJ, pyKOBOACTBOM MeJarora.

PackpbIBaTh CMBICI TEOPHH AIEKTPOIUTHICCKOM qucconuaii. OObSCHAITH NPHYKHEL

AIIEKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB;

CoCTaBISITh ypaBHEHHUSI AUCCOIMALIMN KHUCIIOT U LIETOYEH, MOHBIe U COKPAIICHHBIC XUMUYECCKHE

YpaBHEHUS XUMHUYECKHX PEaKIUi HOHHOTO 0OMEeHa.

Pazaen 3. Hemera/ibl

U UX coeAUHeHuUs (24 4)

Tema 3. O61asa
XapaKTepuCTUKa
XUMHYECKHX 371eMeHTOB VIIA-
rpynimsl. ['asoreHsl

(44)

O611as xapaKTeprUCTHKA rajoreHoB. 0CO6eHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX
cTeneHu okucieHus. CTpoeHre U pU3NYECKHE CBOMCTBA
NPOCTHIX BELIECTB — raJIoOr€HOB. XMMHUYeCKHe CBOMCTBA HA
npuMepe xJopa (B3auMoAeHCTBYE C MeTA/JIaMHU,
HeMeTaJlJIaMH - BOJIOPO/IOM U KHCJIOPOI0M, *iesioyaMu®).
XnopoBozopoz,. CoJisiHast KUCJI0Ta, XUMUYECKHE CBOMCTBA,
*nosiyyeHue*, npuMeHeHye. KayecTBeHHbIE peakuy Ha
rajJloreHu/i-MoHbL */leicTBHE XJI0pa U XJI0POBOJOPO/iA Ha
opraHu3M yeJioBeka.* BaxkHeH1IMe XJIOPUABI U UX

O6BSCHATD 0611[He 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOICTB HEMETAJLJIOB U UX COeJUHEHUH B
npeziesiax Masblx NEPUOJOB U TJIAaBHBIX MOATPYH [leproguiecKoi CUCTEMbI XUMHYECKUX
3JIEMEHTOB C Y46TOM CTPOEHHsI UX AaTOMOB C HCII0JIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GU3NIECKHE U XUMUUECKHEe CBOMCTBA POCTHIX BEIECTB raJOreHoB (Ha
HpHUMepe XJI0pa) U CJI0XKHBIX BEIECTB (XJI0POBOLOPO/A, XJI0PHJA HATPHsI), COCOGBI UX
HOJIyYeHUs], TPUMeHeHHe ¥ 3HaYeHUe B IPUPOJE U KU3HH YeJIOBEKa MoCJIe
CTPYKTYPHUPOBaHHUs MaTepHaa.

OnpezensiTb raJoreHu/-uoOHbI B PaCTBOPE C UCIOJIb30BaHHEM Ta6 IHLbl "XapaKTepHble
peaxkuuu Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBJISATh HA NPAKTHKE XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOAUTD
Ha6JII0IeHUS, ZieJIaThb BbIBO/bI [0 Pe3y/IbTaTaM 3KCIIepUMeHTa OCJie TpeIBapUTEIbHOM
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HaxoX/JeHue B Iprupoje.

JeMoHcTpanuu

BusieoMaTepuasibl: raJoreHsl U UX COeJUHEHUS.
O6pa3subl XJIOPU/OB.

JlaGopaTopHble U MPaKTUIeCKHUe PaboThl
Jla6opaTOpPHBIH OMBIT:

PacrosHaBaHue XJI0pUA-HOHOB.

paboThL

CriefoBaTh NpaBUIaM 6e30MacHOM paGoThI B JaG0pAaTOPUU MPH UCHOIb30BAHUH XUMHIECKOH
HOCYZbl U 060PYZ0BaHMUSA [0/, PYKOBOACTBOM Mearora.

BbicTpauBaTh pa3BépHYTbIe MUCbMEHHbIE U YCTHLIE OTBETHI C ONIOPOH HAa HHGOPMALUIO U3
y4eGHUKA U CIPABOYHBIX MaTEPHAJIOB, FPAMOTHO HUCIO/Ib30BATh U3yYeHHbIN NOHATUHHBIH
ammapaTt Kypca XMMHHU.

Hcnosib30BaTh NpH BHINOJHEHUH YUeGHbIX 3aJaHUH U B IPOLIECCe UCCIe[0BaTeNbCKOM
JesITeJIbHOCTH HayYHO-MOMYJIIPHYIO JIMTEPATYPy XUMHUECKOTO COZIePXKaHHUs], CIPABOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa

Tema 4. O61aa
XapaKTepUCTHKA
XUMHYECKHX 3JIeMeHTOB VIA-
rpynnsl. Cepa u eé
coeauHeHus (5 4)

OG1as xapaKTePUCTHKA 3JiIeMeHTOB VIA-rpynmnsbl.
Oco6€eHHOCTH CTPOEHHSI AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JJIs1 HUX CTeNeHH OKucieHus1. CTpoeHue U
¢dusnIecKkue CBOMCTBA NPOCTHIX BEIECTB — KUCJI0POJA U
CephbL

AnnotpomnHble MoAUbUKALIMHI KUCIOPOJA U CEPHI.
XuMHr4ecKue CBOHCTBA cepbl. CEpOBOJOPOJ, CTPOEHHE,
dusnveckue 1 XMMUYECKHe CBOMCTBA (KUCJIOTHbBIE U
BOCCTaHOBHUTEJIbHbIE). OKCHU/bI CEPBI KaK MPEeCTaBUTEIH
KHUCJIOTHBIX OKCH/I0B. CepHasi KUCI0Ta, GU3nIecKre

Y XUMHYeCKHe cBoiicTBa (0611e KaK peJCTaBUTEIs
KJlacca KUCJIOT U cenuduieckre), ipuMeHeHUe.
CepHHUCTast KUCIOTA.

*XHMMUYeCKHe peaKL1y, Jiexalljiie B 0CHOBe
HPOMBIIIJIEHHOTO CI0CO6a MOJIyYeHUs1 CEpHOM KUCAO0ThL*
Costi cepHOM KUC/IOThI, KaueCTBeHHasl peaKysl Ha
cyJbdaT-HOoH.

Haxox/JeHue cepbl ¥ €€ coeAMHEHUH B PUPO/eE.
*XHUMUUecKoe 3arpsi3HEHNE OKpYKalollel cpe/bl
COeZMHEHUSIMH Cepbl (KUCJIOTHBIE JOXK/H, 3arpsi3HEHNE
BO3/yXa U BOJOEMOB), CIOCOGHI eT0 MpeLoTBpaLleHUs.*

JleMOHCcTpanuu

Kosekuuu (BuzieoMaTepuasbl): cepa U eé coeJMHeHUS.
OO6yrJsiMBaHMe caxapa noj JeicTBueM
KOHILIeHTPUPOBAHHON CEpHOM KUCJIOTBL.

JlaGopaTopHble U MPaKTUIeCKue PaboThl
Jla6opaTOpHbIE OMBITHI:

O6HapyxKeHUe CyJIb(paT-UOHOB.

B3aumoseiicTBue pa36aBJieHHOU CEPHON KUCJIOThI C
UHKOM. BbruncieHnus

110 YPaBHEHHUSIM XUMUYECKUX PEeaKLUH;

OO6BACHATH 06111e 3aKOHOMEPHOCTH B U3BMEHEHUH CBOUCTB 3/1eMeHTOB VIA-rpymnnsl U ux
coeJIMHEHUH
C Y4ETOM CTPOEHHUsI UX aTOMOB C OMOPOi Ha cxeMy "M3MeHeHUe paZiuycoB B moArpynnax’.
XapakTepu3oBaTb pU3UYECKHEe
Y XMMUYeCKUe CBOMCTBA POCTOr0 BeLeCTBa Cephl U e€ coeIMHeHUH (CepoBOI0PO/Ia, OKCUOB
cepbl, CEPHOU KUCJIOTHI, CYJIbPATOB), CIOCOGHI UX MOJIyYEHUSs, IPUMeHeHNe ¥ 3HaYeHHe
B IPUPO/Ie Y )KU3HU YeJIOBEKA C OTOPOU Ha CXEMY U ILIaH.

OnpefensiTh HaJM4YYE CybOaT-UOHOB B pacTBOpe.

OOGBSACHSTD CYIIHOCTb 9KOJIOTUYECKUX TPOGJIEM, CBSI3aHHBIX C IEPEPabOTKOM coeJUHEHUHN Cephl
MocJie CTPYKTYPUPOBAHUS MaTepHasa.

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTUKE XUMUYECKUE 3KCIIEPUMEHTHI, TPOBOJAUTh
Ha6JII0/IeHYs], [ieJIaTh BbIBOJbI [10 Pe3yJ/IbTaTaM 3KCIIEPUMEHTa.

CieoBaTh NpaBUIaM 6e30MacHOM paboThl B JJAGOPATOPUU TPU UCITOJIb30BAHUH XUMHUYECKON
MOCyZbl U 060py/ZI0BaHUs O] PYKOBO/ICTBOM I1€/Jarora.

[IpoM3BOAUTD BLIYUC/IEHUS 10 XUMUYECKUM YPaBHEHUSIM I10 aJITOPUTMY.

Hcnosib30BaTh MPU BhIMOJHEHUU YUe6HbBIX 33/IaHUI TEKCThI yue6HUKa, CIPAaBOYHbIE
MaTepuaJbl ([lepuoanyecKyIo CUCTEMY XUMHUYeCcKUX 3jieMeHTOB /J|. Y. MeH/ie1eeBa, TabiuLy
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH B BOJIE, 3JIEKTPOXUMHUYECKUN PsiJi HANPSHKEHU I
MeTaJlJIoB).

HWcnoJsib30BaTh NPU BbINOJHEHUH y4e6-

HBIX 33IaHUH U B NPOLIECCE UCC/IEIOBATELCKOM AesITe/IbHOCTU HAyYHO-MOMYJISIPHYIO0 JINTEPATYPY

XUMHUUYECKOTO0 CO/IeprKaHMs, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa

MOCJIe KOHCYJIbTAIlUU C [1eIaroroM
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Tema 5. O61asa
XapaKTepUCTHKA
XUMHYECKHX 3/IeMeHTOB VA-
rpynnsl. A3oT, pocdop u ux
COeMHEeHUA

(74)

OO611as XapaKTepUCTHKA 3/1eMeHTOB VA-rpynmnsbl.
Oco6eHHOCTH CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe AJis] HUX CTeNIeH! OKUCJIEHUSI.

A3or, pacnpocTpaHeHue B Npupoe, GU3NUeCKUe U
XMUMHUYECKHe CBOMCTBaA (B3aUMOJIEHCTBYE C METAJIAMU U
HeMeTaJlJIaMH - KHCJI0POZoM U BoZopooM). Kpyrosopor
asoTa B IpUpoJE.

Ammuak, ero ¢pusnyecKkre U XUMHYECKHe CBOHCTBA
(okucIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO PacTBOpA),
*nosryyeHue* u npuMeHeHue. CoJiu aMMOHUS, UX
dur3nYecKre U XUMHUYECKHUE CBOHCTBA (pa3/ioKeHHE,
B3aUMO/IEMCTBUE CO l1[eJI0YaMU), IPUMEeHEHHE.
KavecTBeHHas peaklysi HA HOHbI aMMOHUSI.

A3oTHas KMCJI0Ta, €€ U3uYecKre U XUMUYECKHEe CBOUCTBA
(o61mue kak npeAcTaBUTEIA KJacca KUCJIOT U
cnenuduyeckue). AsoTucras kucaoTa. Ucnosib3oBaHue
HUTPATOB U COJIEH aMMOHHUS B KaUe€CTBE MUHEPAJIbHBIX
yA06peHU.

*XuMHYecKoe 3arpsisHeHUE OKPYKaloIlel cpe/ibl
coeJJMHEHUSIMU a30Ta (KUCJIOTHbIE JOXK/AH, 3arpsAI3HEHUE
BO3/1yXa, T0YBbI U BOJJ0OEMOB).*

docdop, *amnorponHbsie Mogudukanuu pocdpopa*,
dur3MUecKHre U XUMUYECKHEe CBOMCTBA (B3aUMO/IECTBUE C
MeTaJlJlJaMH, HeMeTalJIaMH, *KOHLEHTPUPOBAaHHON
a30THOU U CEepHOU KUCI0TaMu).*

Okcup pocpopa(V) u pochopHas kucaoTa, pusnieckue u
XUMHUYECKHe CBOMCTBa, nosydyeHue. KauecTBeHHast
peakiius Ha pochaT-UOHBIL.

Hcnosib3oBanue pochaToB B KayeCTBE MUHEPAIbHbBIX
yA006peHU. 3arpsi3HEHUE MPUPOLHBIX BOJOEMOB
dochaTtamu. JleMOHCTpanuu

Kosneknuu: pocdop 1 ux coeJUHEHUS.
B3anMo/ielicTBYE KOHLIEHTPUPOBAaHHON a30THON KUC/IOTHI
C MeJiblo.

JlaGopaTopHble U IPAKTU4YeCKHEe PaGOoThbI
Jla6opaTOpPHBIE OMBITHI:

1. BsauMoeicTBUE coJieli aMMOHUS C IIEJIOYbIO.

2. O3HaKOMJIeHHE € 06pa3laMu a30THBIX U POCPOPHBIX
yAOOGpeHHUH.

[IpakTHyeckas paboTa:

Ne 10. [TosyyeHre aMMUaKa, U3y4eHHe ero CBOHUCTB.

Buruuciaenus

OGBACHATD 061IMEe 32aKOHOMEPHOCTH B U3MEHEHUH CBONCTB 3J1IeMeHTOB VA-TPYIIIbI U UX
COeZIMHEHUH C yYETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh GU3NIECKHE U XUMUUECKHe CBOMCTBA MPOCTBIX BEIECTB a30Ta U pocdopa u
UX COeIMHEHUH (aMMUaKa, coJiel aMMOHUS, a30THOM KUC/IOThI, HUTPATOB, OKCHA
docdopa(V) u pocoopHo# KucI0THI, GocdaTOB), CIOCOOHI UX HOJYYEHHUS, IPUMeHEHHEe U
3HaueHHUe B IPUPO/ie U XKU3HU YeJIOBEKA C UCMI0JIb30BaHHEM CXEMBbI.

OnpezensiTb HOHBI aMMOHUS U GpochaT-UOHBI B pACTBOPE C UCMOJIb30BaHUEM TaGIULIbI
"XapakTepHble peaKu1 Ha KATUOHbI U aHUOHBI .

OGBSACHATD CYIHOCTb 3KOJIOTHUECKUX TPO6JIEM, CBI3aHHBIX C HAX0X/AeHHEM COeJUHEHUH
a3oTa U docdopa B OKpyxalolei cpese.

[1;1aHUPOBATD U OCYLIECTBJ/ISITh HAa TPAKTHUKE XUMUYECKHE 3KCIIePUMEHTbI, IPOBOJUTD
HaGJII0/IeHUS, [Ie1aTh BbIBO/bI [0 PE3y/IbTaTaM 3KCEPU-MEHTa.

CrefjoBaTh paBUJIaM 6e30MacHO# paGoThl B JIaGOpaTOPUH MPU UCTT0/Ib30BAHUU XUMHUYECKOH
HOCYAbI U 060pyAOBaHHUS.

[IpOU3BOAUTDL BBIYUCIEHHUS 10 XUMUYECKUM YpaBHEHUSIM.

Hcnosib30BaTh NpH BHINOJHEHUH YUeOGHbIX 33JaHUH TEKCThI y4eGHUKA, ClIpaBOYHbIE
MaTepuaJibl (IepUoJUIECKYI0 CUCTEMY XUMHUYECKUX 3/1eMeHTOB [l. U. MeH/iesieeBa, TabIHLy
pPacTBOPHUMOCTH KUCJIOT, OCHOBAHHH U COJiell B BOJIE, 3/IEKTPOXUMHUYECKUI PsiJi HAapsKeHUH
MeTaJlJIoB).

Hcnosib30BaTh NpH BHINOJHEHUH YUeOGHbIX 3aJaHUH U B IPOLIECCE UCCIe[0BATENbCKOM
JeSITeJIbHOCTH HayYHO-MOMYJIIPHYIO JIMTEPATYPY XUMHUUYECKOTO COZIEPXKAHMUs], CIPABOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa noc/ie KOHCYIbTalUH C IeJaroroM
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— I10 YpPaBHEHUAM XUMHUYECKUX peaKHHI:I

Tema 6. O61as1 XxapaKTepuc-
THUKA XMMU4YEeCKHUX 3/IEMEHTOB
IVA-rpynnbl.

Yriepoa ¥ KpeMHUH B UX
coeJMHEeHUs

(84)

Yrsepog, aysutoTponHble Mogudukanuu (rpaduT, aamas),
pacnpocTpaHeHHUe B IPUpo/ie, pusnyecKue U XUMUYECKHe
cBoiicTBa. Axcopbuust. Kpyrosopor yrieposa B npupo/ze.
Oxcuzpl yriepoja, ux Gusnyeckre U XMMUYECKHe
CBOMCTBA (B3aMMO/IEICTBUE C MeTa/IaMU, HEMETAJIJIaMHU,
*KOHLEHTPUPOBAHHOU a30THOU U cepHOM KUCI0TaMU)¥,
UX JeHCTBYE Ha )KHUBblE OPraHU3Mbl, *nosyyeHue*

Y IpUMeHeHue. *IK0I0TUYeCcKHe TPO6IEMBI, CBS3aHHBIE C
okcuzoM yriepoga(lV); runoresa riio6aabHOTO
MOTEMNJIEHUS KJIUMATa; TapHUKOBBINA 3pPeKT.*

YrosibHas KUC/I0TA U €€ COMY, UX U3NYECKHUE U
XUMHUYECKHe CBOMCTBA, no/y4eHue U IpuMeHeHHUe.
KauecTBeHHas peakiysi Ha KApOOHAT-HUOHBIL.
*Wcnosib30BaHre Kap6bOHATOB B GbITY, MEIULIMHE,
NPOMBIIJIEHHOCTH, CeJIbCKOM X03s1iicTBe.*

KpemHuii, ero pusudeckue v XuMu4decKue CBOMCTBA (Ha
npUMepe B3aUMOJEeHCTBUSA C MeTaJIAMHU U HEMETAJIaMU),
*MoJly4eHre U IPUMEHEHHUE B 3JIEKTPOHUKE.*
*CoevHeHUs1 KpeMHUS B npupo/e. O6uiue
npejcTaBieHus 06 okcue kpeMuusi(IV) u KpeMHUeBO
kucs0Te. CHIMKATBI, UX UCIIOJIb30BAaHUE B OBITY,
MeJH1IMHe, IPOMBIILIJIEHHOCTH. Baxk-Helne
CTPOUTEJIbHbIE MAaTEPHAJIbl: KEPAMUKA, CTEKJIO, [IEMEHT,
6eToH, xeJie306eToH. [Ipo6JieMbl 6e30MacHOrO
HCIO0JIb30BaHUSI CTPOUTEJIbHBIX MaTEPHAJIOB B
NOBCEIHEBHOM KU3HU.* JleMOHCTpanuu

Moge1 KpUCTaIJIMYeCKUX PELIETOK a/IMa3a, rpaduTa,
MoJIeKYJIbl pysiepeHa.

Ancop61usl paCTBOPEHHBIX BellleCTB aKTHBUPOBaHHBIM
yrJiém. [IpotuBoras.

BuseoMaTepuasibl: CUIMKaTHasA IPOMBbILIIEHHOCTbD.
Mojenn MoJieKyJl OpraHU4eCKHUX BellleCTB.
JlaGopaTopHble U IPAaKTU4YeCKHe paGoThbI
JlabopaTopHbI# onbIT: KauecTBeHHast peakLys Ha
kap6oHaT-HoH. [IpakTUyeckue paboThI:

Ne 11. [losiyyeHue yrjeKUCA0ro rasa u u3y4eHue ero
CBOMCTB.

Ne 12. PemreHue sKcnepyUMeHTaJIbHBIX 33/1a4 10 TeEMe
«HeMeTannibi».

BoruucieHus 1o YpaBHEHUAM XUMUYECKUX peaKuI/lﬁ
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O6BACHATD 0011e 3AKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-rpynnsl 1 ux
coeJJMHEHUH C Y46 TOM CTPOEHHsI UX AaTOMOB.

XapakTepu3oBaTb GU3NUECKHE U XUMUYECKHE CBOMCTBA NPOCTHIX BELECTB YIJIeposa U
KPEMHHMS U UX COeJUHEHUH (OKCHUJOB yIJIepo/ia, yroJbHON KUCI0ThI, Kap6boHATOB, OKCH/A
KpeMHHS], KPDEMHHUEBOH KUCJIOTbI, CHJIMKATOB), CIIOCOOBI UX IOJIyYeHUs], IPUMEHEHHE
Y 3Ha4YeHHe B IPUPO/JIE U XKHU3HU YeJIOBEKA.

OnpezeniTb KAPOOHAT- U CUJIUKAT-

HOHBI B pacTBOpE.

OGBACHATD CYLIHOCTb 3KOJIOTHYECKUX PO6JIEM, CBAI3aHHBIX C HAX0XK/EHUEM YTIJIEKUC/IOT0 rasa
B OKpY’KalolleH cpejie.

[I1aHMpOBaTh M OCYLIECTBJISATH HA TPAKTHKE XUMUYECKHE SKCIIEPUMEHTH,

[IpoBOUTE HAOJIIOAEHNS, IeJIaTh BBIBO/bI 110 pe3yJ/IbTaTaM 3KCIIepUMEHTA 10CJIe
npeJiBapUTeNbHOHN paboThL

CrnesoBaTh NpaBu/aM 6e30MacHON paboThl B 1ab0paTOPUHU NPHU UCIO0JIb30BAHUHU XUMHUYECKOH
nocy/ibl U 060py/J0BaHUSI.

HWcnoJsib30BaTh NPU BBIIOJHEHUH YYEOHBIX 33JJdHUH TEKCThI yYeOHUKA, ClIPaBOYHbIE
MaTtepuaJbl ([lepronYecKyto CUCTEMY XMMUYECKUX 31eMeHTOB /I. Y. MeHzeeeBa, TabiuLy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIEH B BOJIE, 3JIEKTPOXUMUYECKUH Psifi HANPsDKEHUH
MeTaJlJIOB) N0CJ/Ie KOHCYJIbTAlUH C II€JarOroM.

HWcnosib30BaTh NPH BbINOJHEHUH YYeOHBIX 33JaHUH U B IPOIIECCE UCCIE0BATENbCKON
JlesITE/IbHOCTH HayYHO-IONYJIIPHYIO JIMTEPATYPY XUMUYECKOI0 COZlepXKaHus, CHPaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa




Pa3pen 2. MeTas/utbl U MX coeauHeHus (20 u)

Tema 7. O611He cBOMCTBa
MeTaJ/l/IOB
(44)

OO61as XxapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB —
MeTaJlJIOB Ha OCHOBAHUU HX IT0JIOKEHHUSI B
[leprosuyeckoil cucTeMe XUMUYECKHX 3JIEMEHTOB

. U. MeHzesieeBa U cTpoeHUs1 aTOMOB. CTpoeHuUe
MeTaJlJI0B. MeTasindecKasi CBi3b U MeTaJlInYecKas
KPUCTAJ/IMYECKask pelléTKA. DJIeKTPOXUMHUYECKUH psif,
HaIpsDKeHUH MeTas1oB. PU3nvecKkre U XUMUYECKHe
CBOMCTBa MeTa//IOB (B3aUMO/ieeCTBHE C KUCIOPOAOM,
BO/JI0H, Kuc0TaMu). *O6111e cCoco6bl MoJydeHUs
MeTaJIoB.*

*[ToHsATHE 0 KOPPO3UU METAJIJIOB U OCHOBHBIE CIIOCOGBI
3alIUThI OT KOppo3uu. CHIaBsl (CTalb, YYTYH,
JIOpaJIIOMUHUH, 6POH3a), UX IPUMeHEHHUE B GBITY U
HNPOMBIIIIEHHOCTH. *

JleMOHCcTpanuu

O3HaKoMJIeHHe ¢ 06pa3llaMy MeTaJlJIOB U CIJIaBOB, UX
bU3NYEeCKUMU CBOHCTBAMHU.

Mojien KpUCTalInYeCKUX PelléTOK MeTaJl/I0B.
BupeomaTepua/ibl: KOppo3ust MeTaJJIOB.

JlaGopaTopHble U MPaKTUIeCKHUe PaboThl
JlaGopaTopHLIe OMBITHI:

O3HakoMJIeHHe ¢ 06pasaMHu CIJIaBOB METAJLJIOB.
3aBUCHMOCTb CKOPOCTHU peaKI[Ui MeTasl1a C KUCJIOTON OT
HOPUPO/IbI METaJIIA.

BeruucieHus
110 ypaBHEHUSIM XUMHUYECKUX peaKLuH.

PackpbIBaThb CMbICJ] U3y4YaeMbIX IOHSATHH U HPUMEHSITb 3TU MOHSATHS IPU OMUCAHUH CBOICTB
BELIECTB U UX MpeBpalleHHH.

OGBsACHATD 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB-METAJIJIOB M UX
COeZIMHEHUH C yYETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 0611Me GpU3HUUECKHe U XUMUUeCKHe CBONCTBA METaJIOB.

XapaKTepHu30BaTh 0611j1e CIOCOGbI OJTyYeHHsI METAJLJIOB MTOCJIe CTPYKTYPUPOBAHHS
MaTepuaJa.

CrefjoBaTh paBUJIaM 6e30MacHO# paGoThl B JIabOpaTOPUH MPU UCTT0Ib30BAHUU XUMHUYECKO
HOCYAbI U 060pyLOBaHHUS.

[IpoU3BOAUTDL BBIYUCIEHHUS 10 XUMUYECKUM YpaBHEHUSIM.

Hcnosib30BaTh NPH BHITOJHEHUH YUeOGHbIX 3aJaHUH TEKCThI y4eGHUKA, ClIPaBOYHbIE
MaTepuaJbl ([lepuouvecKyto CUCTEMY XMMUYeCKUX 31eMeHTOB /[|. U. MeHies1eeBa, TabIuLy
PacTBOPUMOCTH KHUCJIOT, OCHOBAHHUH U COJIEN B BOJiE, IJIEKTPOXUMHUUECKHH PsiJ| HANPsKe Ui
MeTaJlJIOoB).

Hcnosib30BaTh NPH BHINOJHEHUH YUeOHbIX 3aJaHUH U B POLIECCE UCCIe[0BATENbCKOM
JeSITeIbHOCTH HayYHO-MOMYJIIPHYIO JIMTEPATYPY XUMHUYECKOTO COZIEPXKaHMUs], CTPABOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa ocJie npejBapUTeIbHOM KOHCY/IbTAllUH C IeJaroroM

Tema 8. BaxxHelimue
MeTaJ/l/Ibl M1 UX COeJUHEeHUs
(164)

[llenouyHble MeTasbl [losoxeHue B [lepuoguyueckoit
cucTeMe XUMUYecKux 31eMeHTOB /[I. U. MeHnzeneenBa,
CTpoeHUe aToMOB. HaxoxjeHue B Ipupoe.
dusnyeckue U XMMUYeCKHe CBOUCTBA (Ha MpUMepe

HATpUudg U KHJ'II/IH). OKCI/IAIJI U TUAPOKCUABI HATPUA U KaJHUA.

[IpuMeHeHUe 11eJI0YHBIX METAJLJIOB U UX COEJUHEHUM.
[lles10uHO3eMeIbHbIE MEeTaJJIbl MATHUM U KaJIbLUH,
cTpoeHue aToMoB. [losioxkeHue B [lepuouueckoil cucteme
xuMuveckux 3jeMeHTOB /J[. U. MeHesieeBa. Haxox/jeHue B
npupoje. Pusndeckue U XMMUYECKUE CBOUCTBA.
BakHelive coeiuHeHUs Kaabuus (OKCUJ, TUAPOKCU],
coun). *JKécTkocTb BOAbI U ClIOCOOHI €€ ycTpaHeHUs.*

OGBACHATD 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3/1eMEHTOB-METaJVIOB B rpyINax U
UX COeIMHEHUH C yYETOM CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh GU3NUECKHE U XUMHUYECKHE CBOMCTBA IPOCTBIX BELIECTB METAIOB U UX
coeJUHEHH# (OKCHUZOB, THAPOKCH/IOB, COJIEH) C ONIOPOI Ha CXEMY, CTOCOG LI X MOJIyYeHus],
HNpUMeHeHHe U 3HaueHHUe B IPUPO/e U KU3HU YeJIOBeKa.

PacrnosHaBaThb € NOMOLIBI0 KAYeCTBEHHBIX PeaKL[Uil HOHbI METAJLIIOB (MarHusl, aIlOMUHUSsI, LIHHKA,
»)KeJie3a, Meiv) C UCTOJIb30BaHUeM TabJIUIbl "XapaKTepHbIe peaKI[UH Ha KATUOHBI".

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHUKE XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOAUTD
Ha6JII0IeHUS, ZieJIaTh BbIBO/(bI [0 Pe3yJ/IbTaTaM 3KCIIePUMeHTa.

CriefoBaTh MpaBUIaM 6e30MacHO paGOThI B JaGOPATOPHUU PH UCHOIb30BAHUH XUMUIECKOH
HOCYZbl U 060PYA0BaHMUS.

[IpoU3BOAUTDL BBIYUCIEHHS 10 XUMUYECKUM YpaBHEHUSIM.

59




Antromunuii. [Tonoxenue B [leproguyeckoil cucteme
XMMUYeCcKuX 371eMeHTOB /I. U. MeH/ieieeBa, cTpoeHUe
aToMa. HaxoxeHnue B npupoge. Pusndyeckue u
XUMHUYECKHe CBOUCTBA. AM$OTepHbIe CBOUCTBA OKCU/IA U
TUJPOKCUAA.

XKeneso. [Tonoxxenue B [lepuouueckoil cucteme
XMMHUYeCKUuX 371eMeHTOoB /I. U. MeH/ieieeBa, cTpoeHUe
aToMa. Haxox/eHue B npupoge. Pusndyeckue u
XUMUUYecKUe cBorcTBa. OKCUABI, TUAPOKCU/BI U COTU
xeste3a(ll)

u xese3a(lll): coctaB, cBOWCTBaA U noJy4eHUe.

JeMoHcTpanuu

BsauMogeiicTBUe HATpUs C BOLOH.

OkpallrMBaHUe MJlaMeHU HOHAMU HAaTPUs U KaJlusl.
OkpallrMBaHUe MJaMeHU HOHAMU KaJbIUSl.
BsauMoelicTBre oKCH/ia KasbIHsl C BOJOM.
BuseoMmaTepuaJibl: TOpeHUe KeJie3a B KUCI0PO/ie U XJIope.

JlaGopaTopHbIe U IPaKTHYeCKHe paGoThl
Jla6opaTOpHBIE OMBITHI:

O3HaKoMJIeHHE C 06pa3LaMHU aJIlOMUHUS U €T0 CIJIaBOB.
AmboTepHbIe CBOMCTBA I'MIPOKCH/IA ATIOMUHUS.
KayecTBeHHbIE peaKlU1 Ha HOHBI KeJle3a.

JKéctkocTb BO/IbI U METO/IbI €€ YCTPaHEHHUS.
[IpakTHyeCcKHEe paboThI:

Ne 10. PemieHue sKcnepyMeHTaIbHbBIX 33724 10 TEME
«MeTanibl».

BeruucieHus
110 ypaBHEHUSIM XUMHUYECKUX peaKL Ui

BricTpanBaTh pa3BEépHYThIE MHUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HAa HHGOPMALIUIO U3
y4yeOGHHUKa U CIPaBOYHbIX MaTePHaJIOB, TPaMOTHO MCI0JIb30BaTh U3y4YE€HHbIN TOHATUHHBIN
anmapar Kypca XUMHH.

HWcnosib30BaTh NpH BbINOJHEHUH YYeOHBIX 3aZlaHUH U B IPOIIECCe UCC/Ie/[0BATEIbCKOH
JlesITe/IbHOCTH HayYHO-TIONYJIIPHYIO JIMTEPATYPY XUMUYECKOI0 COZlepXKaHus, CIPaBOYHbIe
MaTtepuaJibl, pecypcbl UHTepHeTa

Pasgen 3. MNepBoHayanbHble XMMKY

ecKue noHATnA 0b OpraHNM4YecCKnXx sellecreax, 104

Tema 9. NepBOHavanbHble
XMMUYECKME NOHATUA 06
OpraHNYecKunx BelLecTBax

O6mue mnpejcTaBieHUss 06 OCOOEHHOCTSIX COCTaBa U
CTPOEHHUsI  OpraHWYECKHX  COeJUHEHUH  yrjepoJa.
[lepBoHaya/bHble MOHSTUSI 06 OpraHUYECKUX BellecTBaxX
KaK O COeJJUHEHUsIX yrJjepoga (MeTaH, 3TaH, STHJIEH,
aleTUJIEH, 3TaHOJ, TJIMLUEPHH, YKCyCcHast KHcCjoTa). *Mx
cocTaB W xXuMuyeckoe cTpoeHue. Kiaccudukanus
opraHuveckux BemlecTB.* [loHSTHE 0 GUOJOTUYECKH
BaXKHBIX BellleCTBaX: KMpaX, OesikaX, yrJeBoJax — U HX
posii B JKM3HH 4YesioBeKa. *MaTepuasibHOE €JAMHCTBO

O6BACHATh MMPHUYHHBI MHOF006p33HH BElEeCTB, WIJIIOCTPUPOBATHL B3aUMOCBA3b
HEOpraHnu4ecCKux COEAHHEHHP'I yrjiepoJa ¥ OpraHu4eCKHX BeleCTB 10 pyKOBOACTBOM
ydureJid.

O6BACHATh ycioBuda 6€30MacHOr0 UCI0JIb30BaHUs BelleCTB U XUMHUYECKUX peaKuHﬁ B 6bITy.

XapaKTepI/IBOBaTb POJIb XMMHHU B pa3JIMIHbIX chepax AeATeJIbHOCTHU moaeﬁ, OCHOBHBbIE
BelleCTBa U MaTepHaJibl, IpUMeEeHAEeMble B Y)KU3HU COBPEMEHHOI'0 Ye€JI0OBEKa.
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OpraHUYeCKHUX U HEOPraHUYECKUX COeJUHEHUHN.*
[IpupoaHbIe HCTOYHUKH YTJIEBOJOPO/OB (YroJb,
NPUPOAHBIN ra3, HedTb), NPOAYKTHI UX TepePabOTKH, UX
pOJIb B GBITY U TPOMBIIIJIEHHOCTH.

Pa3pen 4. O600menne Marepuana o Kypey «Heopranmdaeckast xumusi»(4 4)

Tema 10. Xumus 1 OKpyKaromas
cpena, 14

HoBble MaTepuasbl ¥ TexXHOJIOTHU. BelecTBa 1
MaTepuaJibl B [IOBCEJHEBHOM XKU3HU YesIoBeKa. XUMUS U
3n0poBbe. besonacHoe Mcno/Ib30BaHUE BELECTB

Y XUMUYeCKUX PeaKI Ui B ObITY.

OCHOBBI 3K0JIOTHYECKOM TPaMOTHOCTH. XUMHUYECKOE
3arpsi3HeHHe OKpy»Kalolel cpeibl (pesesbHO
JonycTuMast KoHueHTpauus Beuects — [1/K).

PoJsib XMMUM B pellleHUH 3K0JI0THYeCKUX TPO6JIeM

06061eHre MaTepHrasa no
Kypcy «Heopranuyeckast
XUMHUSA», 34

060061IeHe U CUCTEMATH3aLUsI I10 KypCy
«Heopranuyeckast XuMus»

XapaKTepu30BaTh POJib XMMHUHU B PA3JIMYHbIX Chepax AesiTeJbHOCTH JII0JeH, OCHOBHBIE
BellleCTBa U MaTepHaJibl, IPUMeHseMble B XKU3HU COBPEMEHHOTI0 YeJI0BeKa.

. OG'bsICHATD yC/I0BHS 6€30MAaCHOr0 UCII0/Ib30BaHUS BEIECTB U XUMUYECKUX PEAKLUH B OBITY

AHanM3upoBaTh U KPUTHYECKHU OLIEHUBATh HMHPOPMAIUIO O BJIHUSHUY POMBIILIJIEHHOCTH,
CeJIbCKOr0 X031 CTBa, TPAHCIOPTA U JIp. Ha COCTOSIHUe OKpY»alollieH cpe/bl.

YMeTb 0Ka3bIBaTh NEPBYI0 IOMOILb IPU XUMHUYECKHX 0XKOTaX U OTPaBJIeHUAX.

[IpyHUMaTh yyacTHe B 00CYXK/I€HUH TPO6JIEM XUMUYECKOH U 9KOJIOrMYECKOH HaNpaB/JIeHHOCTH,
BbICKA3bIBaTh CO6CTBEHHYIO MO3ULIMIO 10 NPOGJIEME U NTpe/ijiaraTb BOSMOXHbBIE Ty TH eé
pelieHUsIC ONOpoH Ha MHGOPMAIUIO U3 Y4e6HUKA U CIPaBOYHbIE MAaTepHaJIbl, PECYPChI
HHTepHeTa

[Ipu paspaGoTke paGoyedl mporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAaHHUM [JOKHBI ObIThb YYTEHbl BO3MOXXKHOCTH HCIOJIb30BAaHUS 3JEKTPOHHBIX (LHPPOBBIX)
06pa3oBaTeJIbHBIX PECYPCOB, IBJASIOIUXCS y4eGHO-METOANYECKUMH MaTepraiaMy (MyJIbTUMeJUHHbIE IPOrpaMMBbl, 3JIeKTPOHHBIE YUeOHUKH U 3aJAYHUKY, 3JIeKTPOHHbIE
6UGJMOTEKH, BUPTYaJbHbIEe JTa60PaTOPUH, UIPOBbIE NPOrPaMMBbl, KOJUIEKLUU HUPPOBBIX 06pa30BaTeJbHBIX PECYPCOB), UCHOJb3yeMbIMU JJIsl 00YYeHHUSI U BOCIIUTAHUS
pas/IMYHBIX TPYII N0J1b30BaTe/EeH, IPeACTaBIeHHBIMH B 3JIEKTPOHHOM (LH$pPOBOM) BUJE U PeaTU3YIOIIUMU JUaKThudecKkre BodaMoxkHOcTH UKT, conepkanue KOTOpPbIX
COOTBETCTBYET 3aKOHOJATEJbCTBY 06 06pa30BaHUU.
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