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[NIAHUPYEMBIE PE3YJIbTATBI OCBOEHIMA YYEBHOI'O ITIPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMA

B nenom pesynbraThl ocBoeHus oOydarouumucs ¢ 3IIP yudeOHoro mpenmera
«XuMus» TOHKHBI COBIAJIATh C pe3yibTaTaMu padoyeil mporpaMMbIOCHOBHOTO OOIIETO
obOpazoBanus. Hanbosnee 3HaUUMBIMU SBISIOTCS:

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBAIMS K O0OYUYCHHIO U LIeJICHANpaBICHHON MO3HABATEIBHOM 1eATEeIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOMIOIEHUN 332 XUMHYECKUMU
DKCIIEPUMEHTAMY;

OpUEHTALMsS Ha MpaBWiIa UHAMBUAYAIBHOTO M KOJUJIEKTUBHOTO O€30I1acHOTrO
NOBEACHUS IPU B3aUMOJACHCTBUU C XUMHUECKUMH BELIECTBAMU U COCIUHEHUSMY;

IpaKTHYECKOe U3yyeHue rnpodeccuil U TpyJa pazIudyHOIo poja, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs M3y4aeMoro IMpPEeAMETHOr0 3HaHus (Hampumep, JadOpaHT
XHMHYECKOTO aHAIIN3a);

YBaXEHUE K TPYIY U PE3YJIbTATAM TPYIOBOM AESITEINbHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHHUIO JaJbHEHIIEH WHAMBUAYAJIbHOU
TPACKTOPUM OOpa3oBaHMs Ha OCHOBE OpPUEHTHPOBKM B Mupe mnpodeccuil u
po(heCCUOHATIBHBIX MPEANOYTEHUN, YBAKUTEIBHOI'O OTHOIIECHUS K TPYAY;

OCO3HaHUE CBOETO MOBEIEHUS C TOUKH 3PEHUSI ONTACHOCTU MM 0€30MaCHOCTH IS
ce0s WK JUTsl OKPY>KArOIIHNX;

OCHOBBI JKOJIOTUYECKON KYJIbTYPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILUICHUS], TPUOOPETEHNE OIbITa SKOJIOTMUYECKH OPUEHTUPOBAHHOM
MPaKTUYECKOMN AESTEIbHOCTU B dKU3HEHHBIX CUTYaLIUSX;

OCO3HAHHWE TOCIEACTBUA W HENPUATHE BPEIHBIX MPUBBIYEK (YyHOTpPEOICHHUS
QJKOTOJIsl, HApKOTUKOB, KypeHHs) U UHBIX ¢GopM Bpega s (QU3NYECKOro u
MICUXUYECKOTO 3/I0POBbS;

NPUHATUE PEIICHUI B )KU3HEHHOM CUTYallMM HA OCHOBE MEPEHOCA MOJyUYECHHBIX B
X0J1e OOy4eHHMsI 3HAHUI B aKTyaJIbHYIO CUTYallUI0, BOCIIOIHATh A€PUIUT UHPOPMALIHH;

TOTOBHOCTh OTOMPATh U UCIOJIB30BaTh HYKHYI0 HH(GOPMAIIMIO B COOTBETCTBHH C
KOHTEKCTOM KU3HEHHOW CUTyaluu.

METANPEAMETHBIE PE3YJIBTATBI

Osnadenue ynueepcaibHblMu y4eOHbIMU NOZHABAMETbHBIMU OCUICI BUAMU:

BBISIBJIATh IPUYUHBI U CIEIACTBUS MMPOCTHIX XUMUYECKUX SIBJICHUIA;

OCYIIECTBIISATh CPAaBHEHHE, KIACCU(DUKAIIMIO XUMUYECKUX BEIIECTB 0 3aJaHHBIM
OCHOBAHUSAM U KPUTEPUSM ISl YKa3aHHBIX JIOTUYECKUX OTIEPALINL;

CTPOUTH JIOTUYECKOE CYKIECHUE MOCIIE NPEABAPUTEIBHOIO aHAIN3a, BKIIOYAIOIIEE
YCTaHOBJICHUE TPUYMHHO-CIIEJICTBEHHBIX CBSI3€EH;

BBISIBIIATH JAeUIATHI HWHPOPMAIUUA, MAHHBIX, HEOOXOAMUMBIX IS DPEIICHUS
MOCTaBJICHHOM 3a/1a4H;



npeoOpa3oBeIBaTh HHPOPMAIIUIO U3 OJHOTO BUAA B APYrou (TaOIHIy B TEKCT U

np.);
P co3/aBaTh, MPUMEHSITh U TIPEOOPA30OBBIBATh 3HAKH U CUMBOJIbI, MOJIEIM U CXEMBbI
TUTSI perieHUsT y4eOHBIX M TIO3HABATENBHBIX 33]1a4 C IOMOIIBIO Me1arora;

C MOMOIIBIO MeAarora NPOBOJUTh XUMUYECKUI OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUTSI yCTAaHOBIICHUSI OCOOCHHOCTEH 00BhEKTa N3YUEHUS, MPUINHHO-CIICICTBEHHBIX CBS3CH
1 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

C TIOMOIIBIO TIEAAarora WJIA CaMOCTOSATEIBHO (OPMYIHpPOBATH OOOOIICHUS W
BBIBOJIBI IO PE3YJIbTATAM MPOBEJCHHOTO HAOIIOICHMSI, OTIBITA,

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XHUMHYECKUX IMPOIECCOB U  UX
MOCJIE/ICTBUS;

UCKAaTh WM OTOMpaTh MH(POPMAIUIO WU JAHHBIE W3 HCTOYHUKOB C YYETOM
NPEJIOKEHHON yueOHOM 3a7]au1 U 3aJIaHHBIX KPUTEPUEB.

Osnaoenue ynugepcanbHbIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCH GUAMU:

OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBUE B IpyIine (ONpenessTh o0lue e,
pacnpenensiaTb POy, 1I0rOBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MEArora WM CaMOCTOSITEIbHO COCTaBIISITh YCTHBIE U MUCHbMEHHbBIE
TEKCThl C KCIOJIb30BAHHEM WJLIIOCTPATUBHBIX MATEPUANIOB [JISl BBICTYIUIEHUS TEPE]
ayJIUTOPHUEN;

OpraHU30BBIBATh Y4YE€OHOE COTPYJHUYECTBO M COBMECTHYIO JCSATEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMU; paboTaTh MHAWBUYAJIbHO W B IPYINE: HAXOIUTh 0OIIee
pelieHue W paspemaTtb KOH(PIMKTHL HAa OCHOBE COTJIACOBAHMSI TO3UIIMK M ydeTa
HUHTEpeCcoB; GOPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHECHHUE;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOAYKT, MPUHUMATH U Pa3IesiTh
OTBETCTBEHHOCTH U MIPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIoHn.

Osniadenue yHuGepCAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH UAMU:

oOHapyxuBaTh M (QOPMYJIHPOBATH YUEOHYIO MPOOJEMy, ONPENeNsiTh Iehb
y4eOHOM JIeSITCIILHOCTH;

BJIAJIETh OCHOBAaMHU CaMOKOHTPOJISI, CAMOOLICHKH, TMPUHATUS PEUIEHUH U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOM U MO3HABATEIHLHOU JIEATEILHOCTH;

COOTHOCUTH CBOM JCHCTBUS C IUJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYUIECTBIATH
KOHTPOJIb CBOEM JESATEILHOCTH B TMPOIECCE JOCTIKEHHUS pe3yJibTara, OMNpPENeiTh
CIoCcOOBI ICUCTBUI B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSAIOILIECHCS CUTYallUEH;

JaBaTh AaJICKBAaTHYIO OLICHKY CHUTYallMM W Tpejjiarath IJIaH €€ HW3MCHEHUS;

NpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MPU PEIICHUU YIeOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JIOCTUTHYT TPEOYeMbI pe3yibTaT
NEATEeIbHOCTH, OMNpPEACNsATh TO3UTHUBHBIE HW3MEHEHUsS] M HamlpaBjeHUs, TpeOyrolue
nanbHeuen padoTsl;

OCO3HAHHO OTHOCUTKCA K IPYyrOMY YEJIOBEKY, €Er0 MHEHUIO.



HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOSHUIO 0053aTEIBHOIO COJEpKAHUS,
YCTaHOBJICHHOTO JAaHHOW paboyeil mporpaMMoH, BBIJIEISIOT: HAyUHbIE 3HAHUS, YMEHUS
U CIOCOOBI JCWCTBUM, crenupuyeckue st ydeOHOro mnpeamMera «XuMHUs», BUAbI
JESITEIbHOCTH 110 TTOyYEHUI0 HOBOTO 3HAHUS, €r0 HHTEPIIPETAINH, TPeoOpa30BaHUIO U
MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX:

® IIPEJACTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBJICHUN MPHUPOJBI,
NOHUMaHuEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKd Kak 0OJacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa O0IIeH KYJIbTYphl U MPAKTHYECKON
JeSATEIbHOCTH YEJI0BEKa B YCIOBUAX COBPEMEHHOTO OOIIECTBA; TOHUMaHUE MECTa
XMUMHHU CPEIU APYTUX €CTECTBEHHBIX HAYK;

e BJIaJICHUE OCHOBAMU MMOHATUWHOTO aIllapara 1 CKMBOJIMYECKOTO s3bIKa XUMUH JIJIS
COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUH XHMHYECKHUX
peakiuii (C Omopod Ha aJIropuTM Y4YEOHBIX JEHCTBHUI); BiIaJ€HUE OCHOBaMU
xumudeckord HomeHKIaTypsl (IUPAC u TpuBranbHOI) M yMEHUE UCTIONB30BATh €&
JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBIO YUMTEINS; yMEHUE
UCIIOJIb30BaTh MOJENIU JUJIsi OOBSICHEHHS CTPOCHHUS AaTOMOB M MOJIEKYJ IO
QITOPUTMY C OIIOPOX HA ONPEEICHUS;

® IIPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHUE C TOMOIIBIO YUUTEIS
OPUMEHATh CHCTEMY XMMHUYECKUX 3HAHUM JUId YCTAaHOBJICHUS B3aUMOCBSI3EH
MEXJy M3yYEeHHbIM MaTEpHUajoM W IPU MOJyYEHUU HOBBIX 3HAHMM, a TAKXKE B
IpOLECCe BBIMOJIHEHUS YYEOHbIX 3aJaHUd U Tpu paboTe C HCTOYHUKAMU
XUMHUYECKON MH(POPMALIMH, KOTOPasi BKJIFOUYAET:

BOKHEUIINE XWMUYECKHE TOHITHS: XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CJOKHOE BEUIECTBO, OJHOPOJHAs W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIM OObEeM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemaHsis),
XUMUYECKash peakius, peakUUd COCOUHEHUs, PpEaKIHH PAa3JI0KEHUs, PEaKIUU
3aMEIIeHMs], peaKIuu 00MeHa, TerIoBON A((PEeKT peakinu, 3K30- U SHIOTCPMUUECKHE
peaknM, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTA B COCIMHEHHH, MaccoBas
JI0JI ¥ TIPOLICHTHAsI KOHLIEHTpAaLUsl BELIECTBA B PACTBOPE, PO aTOMA, SJIEKTPUUECKUI
CIIOM aTtoMma, aToMHas OpOuTanb, pajuyC aroMa, BaJIEHTHOCTh, CTENEHb OKHCJICHHUS,
XUMHUYECKas CBsI3b, DJIEKTPOOTPULIATEIBHOCTD, MOJSIPHAs W HEMOJSpHAsl KOBAJIEHTHAs
CBsI3b, MOHHAs CBSI3b, METAJUIMYECKAs CBS3b, KPUCTAUIMUECKas pelIeTKa (aToMHasd,
MOHHAsl, MeTaJlIn4yecKasi, MOJIEKYJsIpHasi), MOH, KaTUOH, aHWOH, J3JEKTPOJIUT U HE
ANEKTPOJUT, AJIEKTPOJUTHYECKAs JHUCCOLMAlMs, pEeaKIUd HOHHOTO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKI[MU, OKUCIUTEIb M  BOCCTAHOBUTEINb,
OKHCJIEHUE W BOCCTAHOBJIEHUE, BJIEKTPOJIN3, XMMHUYECKOE PAaBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMbIe pEaKIMU, CKOPOCTh XUMHUYECKON pEaKluu, KaTajau3aTtop, MpeaeiabHO
nomyctuMas konuentpauus (I171K), koppo3ust MeTaiioB, CIIaBhl;

OCHOBOITOJIAraloIIMe 3aKOHbI XMMHUU: 3aKOH COXpaHeHUs Macchl, [leproanyeckuii
3akoH /. 1. MenneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTrapo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUsl, TEOPUs BJIEKTPOJIUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABJIEHUS O HAyYHBIX METOJAX NO3HAHUA, B TOM YHCIIE
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AKCIIEPUMEHTATLHBIX U TEOPETUUECKUX METOJIaX WCCIICIOBAHUS BEIIECTB U U3YUCHUS
XUMHUYECKUX PEAKIIUN;

® [IpPEJCTaBJICHUE O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX IJIEMEHTOB
(pamuyc aTtoma, BJIEKTPOOTPUIIATEIIBHOCTH), MPOCTHIX M CIIOKHBIX BEIIECTB OT
MOJIOXKEHHUS AIeMeHTOB B [leproudeckoii cucteMe (B MaJIbIX MEPUOJIaX U TJIABHBIX
MOATPYINIAX) W SJICKTPOHHOTO CTPOSHUS aToMa; YMEHHE OOBSACHSITH CBS3b
MOJIOKEHUsT  3JieMeHTa B llepuonnueckod  CHUCTEME € YHCJIOBBIMU
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB W 3apsif
anpa, OOIEe YHCIO JJIGKTPOHOB), pACTHpPEEICHUEM  JJIEKTPOHOB IO
DHEPTreTUYECKUM YPOBHSM aTOMOB TEPBBIX TPEX IMEPHUOJOB, KaNHs U KaJIbIIHS,
KIacCU(PUIMPOBaTh XWMHUYECKHE OJJIEMEHTHI C OIOpPOM Ha OMNpeaeicHUs
(bU3UIECKOro CMBICIa MU(GPOBBIX JAHHBIX MEPHOINYSCKON TaOIUIIBL;

® yMEHHE KJIaCCU(UIIMPOBATH XUMUUECKHE AIIEMEHThI, HCOPraHUYECKHUE BEIEeCTBA U
XUMHUYECKHE PEaKIMKU C OTIOPOM Ha CXEMBI; ONpeesaTh BAJICHTHOCTh U CTEIICHb
OKHCIICHUS] XHMHYECKUX OJJIEMEHTOB, BHJI XUMHUUYECKOM CBS3M U THI
KPUCTAJUTMYECKOW CTPYKTYPHl B COCIWHEHUSX, 3aps] WOHA, XapaKTep Cpeinl B
BOJHBIX PAaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH ), OKUCIIMTEb 1 BOCCTAHOBUTEIH
110 AJITOPUTMY YUEOHBIX ICUCTBUK;

® YMCHHE XapaKTEepU30BaTh C OMOpPOH Ha cXeMmMy (GU3MYECKHE W XHUMHYCCKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOAOPO, rpaduT, anMas, KpeMHUH,
azor, ¢pocdop, cepa, XJI0p, HATPUM, KaJIUi, MarHUM, KaJIbITUH, ATFOMAHHH, )KeJIe30)
MU CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX pPacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJOPO/I, OKCUALI U THUIApPOKCUAL MeTauioB I - IIA rpymm,
amomunusi, meau (I1), nmuka, xeneza (11 u III), okcuasr yraepoma (II u 1V),
kpemuus (IV), azota u docdopa (Il u V), cepst (IV u VI), cepuucras, cepHas,
a30THCTas, a3oTHas, GocdopHas, yroiabHas, KpeMHHEBas KHUCIIOTa WU UX COJIM);
OMMCHIBATh C OMOPOM HAa TUTAH M KIIOYEBBIC CJIOBA, YMEHHE MPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT UX COCTaBa U CTPOCHUS
MOCJIC TIPEIBAPUTEIBLHOTO aHAM3a IOJ PYKOBOJCTBOM TI€Iarora, MPUMCHCHHE
BCII[ECTB B 3aBHCHUMOCTH OT WX CBOWCTB, BOBMOXKHOCTh MPOTCKAHUS XUMHYECCKUX
NPEBPAIICHU B Pa3IUYHBIX YCJIOBHUSAX, BIIMSHUEC BEIICCTB M XUMHUYCCKUX
MIPOIIECCOB HA OPTaHU3M YEIIOBEKA M OKPYKAIOIIYIO IIPUPOIHYIO CPEY;

® YMEHHE COCTaBJISATh MO O0O0pa3ily, CXeMe, aIrOpUTMy YYEOHBIX IEUCTBUI
MOJICKYJIIPHBIC M MOHHBIC YPaBHEHUS PEaKIfil (B TOM YHCIIC PEaKIHii MOHHOTO
oOMEHa M OKHCIWTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIUH), WIUTFOCTPHUPYIOITUX
XUMHUYECKHE CBOMCTBA M3yUYECHHBIX KJIACCOB / TPYII HEOPTAaHMYECKUX BEIIECTB, a
TaK)Ke MOATBEPKIAIOIINX TCHETHUSCKYIO B3aUMOCBSI3b MEKIY HUMU;

® YMCHHE BBIYUCIIATH OTHOCHTEIBHYIO MOJIEKYISPHYIO W MOJSPHYIO MacChl
BCII[ECTB, MACCOBYIO JIOJK0 XHMHYECKOTO 3JIEMEHTa B COCIUHEHWH, MAaCCOBYIO
JIOJTFO BEIIECTBA B PacTBOPE, KOJWYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB ¢
ormopoil Ha o0mue (HOpMyJbl; YMEHHE MPOBOAUTH PACUYEThl MO YPaBHEHUSIM
XUMUYECKUX PpEaKIUi W HaXOAUTh KOJWYECTBO BEIIECTBA, OOBEM M Maccy
pPEareHToB WM MPOIYKTOB PEAKI[MU C OMOPOM Ha 0Opasel], aJropuTM y4eOHBIX
JICHCTBUM;



® BIAJCHUE OCHOBHBIMH METOJIaMH HAYyYHOTO MO3HaHMs (HaOJt0IeHnEe, N3MEpPEHHE,

AKCIIEPUMEHT, MOJICTIMPOBAHNE) TIPU U3YUCHUH BEIICCTB U XUMHUYCCKUX SIBICHHM

C OTOPOH Ha aNTOPHUTM YYEOHBIX NEHCTBUI; yMEHHE CPOPMYITUPOBATH MPOOIEMY

U TIPEIITIOKUTH IIYTH €€ PEIICHHUs ¢ TIOMOIIIBIO TIelarora; 3HaHHe OCHOB 0€30TMacHOM

paboThl ¢ XUMHUYECKUMHU BEIECTBAMHU, XUMUYECKOW MOCYAON M JTaOOPaTOPHBIM

000pyIOBaHUEM;
® HAINYNE MPAKTUICCKUX HABBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS CICAYIONINX

XUMHUYECKUX HKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUUTENS C OOCYKICHUEM TIJIaHa

paboTHI WIIM COCTABIICHUEM TaOIHIIBL:

U3YYCHHUE U ONMCcaHne (PU3UIECKUX CBOWCTB BEIICCTB,;

O3HAKOMJICHHUE C (PU3MYECKIUMH U XUMUYECKUMU SIBJICHHUSIMH,

OTIBITHI, WJUTFOCTPUPYIONTUE TPU3HAKU MMPOTEKAHUS XUMUYECKUX PEaKITUi;

U3y4EHUE CIIOCOOOB pa3zesieHusl CMecei;

MOJIyYeHHE KUCIIOPO/ia U U3YUYEHUE €TI0 CBOMCTB;

MOJTyYEHHUE BOJIOPO/Ia M M3yUEHUE €TO CBOMCTB;

MOJTyYEHHUE YTIIEKUCIIOTO ra3a U U3yuYeHHe ero CBOWCTB;

MOJTyYeHUE aMMHAaKa U U3YYCHHE €r0 CBOICTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOTO
BEIIECTBA;

UCCJICIOBAHUE M OIMCAaHUE CBOWCTB HEOPTraHWYECKHUX BEIIECTB PA3ITMUYHBIX
KJIACCOB;

MpUMEHEHUE WHIUKATOPOB (JTaKMyca, MeTUJIopaHka U (deHon(Tanenna) s
oTpeJeIeHHs XapaKTepa CpeJibl B paCTBOpPaX KUCIIOT U IIEJIOYEeH;

U3yYCHUE B3aMMOJICUCTBUSI KHUCJIOT C MeETallaMH, OKCHJIaMH METAaJIJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSMHU, COJISIMU;

MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccienoBaHne aM(pOTEPHBIX CBONCTB THAPOKCHIOB ATFOMUHUS M IIMHKA;

pellieHne  OKCIEePUMEHTaJIbHBIX 3amad 1o TemMe «OCHOBHBIE — KIIACCHI
HEOPTaHWYECKUX COCTUHCHUN;

pelIeHre  JKCMEPUMEHTAIBHBIX 3a7ad M0 TeMe  «DJIEKTPOIMTHYECCKAs
JTUCCOIIHATIHS,;

pEIIeHNe SKCIIEPUMEHTANBHBIX 3a/1ad Mo Teme «BakHelinme HeMeTauibl U UX
COCIUHCHUS;

pEIIeHNe SKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TeMe «BakHehIme MeTayibl U UX
COCIUHECHUS;

XUMUYECKHE IKCIIEPUMEHTBI, WIUTIOCTPUPYIONINE MPU3HAKU MTPOTEKAHUS PEaAKIIHMA
MOHHOT0 0OMeEHa;

KaueCTBCHHBIC PEAKIIMK Ha MPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX MOHBI: XJIOPH/I,
Opomua-, moaua-, cyibdar-, pocdar-, kapOoOHAT-, CHIIMKAT-aHUOHBI, TUIPOKCH I-UOHBI,
KaTUOHBI aMMOHWSI, MATHUSI, KAJIBLIKs, ATFOMHHUS, KxKele3a (2+) wkenesa (3+), menu (2+),
IIMHKA,;

YMEHHE TMPEACTABISATh PE3yNbTaThl dKCIepuMeHTa B  (OpMe BBIBOJOB,
JI0KA3aTeNIbCTB, TPA(PUKOB M TAOIHUI] M BBISIBIISITH SMITUPUYECKIE 3aKOHOMEPHOCTH;

6



e BJaJICHUE MpaBUIaMH 0€30MacHOro oOpalleHusl C BEeIIeCTBAMU, HCIIOIb3yEMbIMU
B TIOBCETHEBHOW XU3HHU, a TaKXKe MpaBWJIaMU TOBEJCHUS B LIETAX COCPEKCHHUS
3I0POBbS M OKpY>KalOIIeH NMPUPOIHON Cpeibl; MOHWMaHHe Bpela (OMacHOCTH)
BO3/ICUCTBUS Ha JKMBbIE OPTaHU3MBbI ONPEIEICHHBIX BEILECTB, a TAKXKE CIIOCOO0B
YMEHBIICHUS W TPEJOTBpAIlleHUs] HMX BPEIHOTO BO3JACHCTBUSA; IMOHMMAaHUE
3HAYEHUS )KUPOB, OCJIKOB, YIIIEBOAOB JIJIsl OpraHU3Ma YellOBeKa,

® BIAJICHHUE OCHOBAMH XHUMHYECKOM TpPaMOTHOCTH, BKJIOYAIOMIEW yMEHHE
MPAaBUJIBHO HCIIOJIb30BaTh WM3YYCHHBIE BEIIECTBA W MaTepuaibl (B TOM YHUCIE,
MUHEpaNbHbIe YIAOOPEHHS, METaUlbl W CIUIaBbl, MPOJIYKTHl MepepabOTKu
IPUPOIHBIX UCTOYHUKOB YTJIEBOOPOI0B (YTJIsl, IPUPOIHOTO ra3a, HeTh) B OBITY,
CETbCKOM  XO3SMHCTBE, Ha MPOU3BOJCTBE; YMEHHE NPUBOAUTH IPUMEPHI
IPABUJIBHOTO MCIIOIb30BaHMSI U3YUEHHBIX BEILIECTB U MATEPHAJIOB;

® YMEHHE YCTaHaBJIMBATh CBS3M MEXIY PEaJbHO HAOJIIOJaeMbIMM XUMHUYECKUMU
SBJICHUSIMU U MPOLIECCAMHU, MPOUCXOALIMMH B MAKpO- U MUKPOMUPE, OOBICHATH
IPUYUHBI MHOTOOOpa3usi BEIIECTB; YMEHHE WHTEIPUPOBATh XUMHUYECKUE 3HAHUS
CO 3HAHUSAMU JPYTUX YIEOHBIX MPEIMETOB C MMOMOIIBIO TIEAarora;

e mpejacTaBieHHEe O cdepax NpoPecCHOHATBHON AESATENbHOCTH, CBSI3aHHBIX C
XUMHEH MW COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
XMMHUYECKON HAyKW; HaJU4ME€ OIbITa padOThl C pa3jiMYHbIMM HCTOYHHUKAMU
uHbpOpMallMl 1O XUMHUM  (HAydHO-TIOMYyJsSIpHAs  JIUTEpaTypa, CJIOBapH,
CHPaBOYHUKH, UHTEPHET-PECYPCHI) C OMOPON Ha aJITOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBaTh MH(POpPMAIMI0 O BEIIECTBAX, WX MPEBPALIECHUSAX U TMPAKTUYECKOM
IPUMEHEHUHU.

TpeOoBaHus K MpeAMETHBIM pe3yJbTATAM OCBOCHHSI Y4eOHOr0 mpeaMeTa
«XumMus», pacnpeaejeHHble M0 roaaM o0yueHust

PesynpTaThl mo rogam (GOpMYIMPYIOTCS IO OPUHIUMIY J00aBJIEHHUS HOBBIX
pe3yJbTaToOB OT roja K rojay, Y€ Ha3BaHHbIE B MPEIBIAYIIMX TOJAAX IMO3ULUHU, KaK
[IPaBUJIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUUTBHIBAIOTCS (PE3YJIBTATHl OYEPETHOTO roAa
M0 YMOJTYAHHUIO BKITIOYAIOT PE3YJIBTATHI IPEABIAYIIUX JIET).

8 KIIACC

pacKpbhIBaTh CMBICTT OCHOBHBIX XHUMHYCCKHX TIOHATHH: aTOM, MOJICKYJIa,
XUMUYECKUN DJIEMEHT, TTPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPOJIHAS), BaJCHTHOCTh, OTHOCHUTETbHAs aTOMHAass W MOJEKyJspHas wmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasl J0JIsT XUMUYECKOTO DJICMEHTA
B COCIAMHEHWH, MOJISIpHBIH 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHUE, COJb,
NEKMPOOMPUYAMETLHOCMb?,  CTENIEHb  OKHMCJIEHWs,  XUMHMYecKas  peaklus,
Kiaccu(UKaIUs peakIuii: PEeaklud COCAUHEHUS, PEaKIHH PAa3JI0KEHUS, PCaKIIUU
3aMeIlIeHus], peakIiMi 0OMEeHa, 9K30- U DHJIOTEPMUUCCKUE PEAKIIUU; MEeNI080U dhpexm
peaxkyuuy, AIpo aTOMa, JIEKTPOHHBIN €0 aToma, aTOMHasi OpOUTallb, paguyc aToma,
XUMUYECKasl CBSI3b, MOJIIPHAS M HETOJSIpHAST KOBAJIGHTHASI CBSI3b, HOHHAS CBS3b, MOH,

2 3).'(601: " fajiec€ KypCuBOM 0003HaYarOTCS IJIaHUPYCMBIC TTPEAMETHBIC PE3YJIbTAThl, KOTOPBLIC MOT'YT OBITH IOTCHIMAJIBHO
JAOCTUTHYTbL 06y‘Ia}OHII/IMC$I C 3HP, HO HE SIBISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHUOH, PAacTBOpP, MaccoBas J0Js BellecTBa (IPOLICHTHAsE KOHIIEHTpalus) B
pacTBoOpE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATHH (cM. m. 1) u
IPUMEHSTH 3TH HOHITHUS [IPU ONMUMCAHUH BEUIECTB U UX MIPEBPAILCHHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIi COCTaBJCHHUS (OpMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUYECKUX PEaKlUid, SJIEKTPOHHOTO OaaHca;

OTIPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIICHb
OKHCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpEACsiCHUs, B TOM
YUCIIE€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY
coenmMHEeHM 10 (opMmysiaM; BUJ XUMHUYECKOW CBsI3M (KOBaJCHTHAs W HWOHHAS) B
HEOPraHUYECKUX COCIMHEHHUSX;

MMETh TPEACTABICHUE O CUCTEME XWMHYECKUX 3HAHHUM, YMETh C IOMOIIBIO
YUYUTEI MPUMEHATh CUCTEMY XUMHUYECKHX 3HAHWW, JJISl YCTAHOBJICHHS B3aMMOCBSI3HU
MEXIYy U3YYEHHBIM MaTEpPHAJIOM U MIPHU MOJYyUYEHUH HOBBIX 3HAHMM, a TaKkKe Mpu padoTe
C UCTOYHHMKAMU XUMHUYECKOM uHpopmanuu. OpUEHTUPOBATHCS B TMOHATUIAX U
OrepupoBaTh MU Ha 0A30BOM YpOBHE, IPUMEHSTH NP BHITIOJIHEHUH YUSOHBIX 3aJJaHUMN
U PEIICHUH PAacUeTHBIX 3aJa4y C OMOPON Ha aIfOPUTM YUYEOHBIX NEHCTBUN H3YyUYECHHbBIC
3aKOHBI U TEOPUU: 3aKOH cCOXpaHeHus1 macchl, [lepunonnueckuit 3axkoH [[.1. Menneneena,
3aKOH NOCMOSIHCMBA COCMABA, 3aKOH ABOrajapo; aTOMHO-MOJEKYJSIpHAs TEOpHs.
CooTtHOCUTh 00O3HauYEHUs, KOTOphle UMetoTcs B Tabnune «llepuonuueckas cucrema
XuMH4YecKkux anemMeHToB /. 1. MenneneeBay ¢ Y4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMMUYECKHX AJIEMEHTOB (COCTaB W 3apsj siapa, oOlllee YHCIIO AJIEKTPOHOB U
pacrpeiesieHue UX 10 JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUYECKUE DJEMEHTHI, HEOPraHMYeCKHEe BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEaKIUMU BEILIECTB, IO
TEII0BOMY 3(PdeKTy, M0 U3MEHEHUIO CTENEHU OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMIHBIX
KJIACCOB,  MOATBEPXkJas  ONUCAHWE [MPUMEPAMH  MOJIEKYJSIPHBIX  YPAaBHEHUMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMM C OITOPOM HA CXEMBI,

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOXXHOCTH NMPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUNA B PA3JIMYHBIX YCIOBHUSIX IOCIIE
MIPEABAPUTEILHOTO 00CYKACHUS C IE1arorom;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEILIECTB;
MaCCOBYIO JIOJI0O XMMUUYECKOTO 3JIEMEHTa Mo (PopMysie COCIMHEHUS, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHUIO XUMHUUYECKOW PEAKIUU C
OIIOPOW Ha aJTOPUTM;

MPUMEHSATH OCHOBHBIE OINEPAIMH MBICIUTEIBHON JIESITEIbHOCTH — aHallu3 U

CHUHTE3, CpaBHEHHE, 0000IIeHre,CUCTeMaTH3allNsl, KJ1accuuKalys, BbISIBJICHUE
MPUYMHHO-CJICJICTBEHHBIX CBSI3€M — JJIsl M3Y4YEHUs CBOMCTB BEIMIECTB U XMUMHYECKUX
peaKkinii, €CTECTBEHHO-HAyYHBbIC METOJbl TO3HAHWS — HAOMI0ICHNEe, W3MEpPEHHUE,

MOJEIIMPOBAHUE, SKCIIEPUMEHT (peaibHblil U MblCIeHHbII) TIOJl PyKOBOJCTBOM I1€/1arora;
CJIeIOBaTh MPaBUJIaM MOJIb30BAHMS XUMUYECKON MOCY0N 1 1a00paTOPHBIM
00OpyIOBaHUEM, a TaK)Ke MpaBujaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C



WHCTPYKITUSMU TI0 BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMUYECKHUX OMBITOB IO MOTYYEHUIO U
COOMpPAaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa W KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € OMpeIETEHHON MacCOBOM J10JIeH pacCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
IPOBOJUTH XUMHUYECKHUE SKCIEPUMEHTHI MO PACIO3HABAHMIO PACTBOPOB IIEJIOUYEH U
KHUCIIOT C TOMONIBI0O HMHIUKATOPOB (Jlakmyc, (eHondTarenH, METWIOpaHX H J1p.),
MOJTBEPKIAAIONIUX KauyeCTBEHHBIH COCTaB HEOPTraHWYECKUX BEIIECTB (KaueCTBEHHBIC
pEeaKIMK Ha UOHBI) MO/ PYKOBOJCTBOM II€/1arora.

9 KJIACC

pacKpbIBaTh CMBICH OCHOBHBIX XHMHUYECKHX IOHSATHA: XUMHUYECKHUUN DSJIEMEHT,
aToOM, MOJIEKyJa, WOH, KAaTUOH, AHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKHCJIEHUS, XUMHYECKAs PEaAKIHUS,
XUMUYECKasl CBS3b, MENI060U 3¢phgexm pearxyuu, MOIb, MOJSPHBI 00BEM, pacTBOD;
BJIEKTPOJIMTBI, HEAJICKTPOJIMUTHI, 3JIECKTPOJIATHYECKAS AUCCOLUUAMS, PEAKIIMA MOHHOTO
oOMeHa, KaTalnu3aTop, Xumuyeckoe pagHogecue, oopamumvlie u Heobpamumole peaxkyuu,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTpONusi, aM(OTEPHOCTb, XUMHUYECKasi CBs3b (KOBaJEHTHAas,
MOHHAs, METaJUIMYecKas), KpUCTaJUIMUecKasi penieTKa, Koppo3us Memanios, CHIa8bl;
CKOpOCMb  XUuMu4eckol peakyuu, TpeaenbHo pomyctuMmas koHmeHTpauus (ITJK)
BEILIECTBA;

WILTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHATHH (cM. m. 1) u
MIPUMEHATH 3TU MTOHATHS IPHU ONMMMCAHUM BEIIECTB U UX MPEBPAILICHUN;

WCIIOJIB30BaTh 3HAKM M CHUMBOJIBI JJIsi (DUKCAIIMU PE3YyIbTATOB HAOJIOJACHUM,
cocTtaByieHusi () OpMYJI BEHIECTB U YPAaBHEHUN XUMHYECKUX PEaKIUi, 3alUCH JTaHHBIX
ycnoBuii 3a1a4. Mcnons3oBath 0003HaueHMs, uMmeronuecs B [lepuoanyeckoit cucteme u
Ta0JIUIe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUN 1 COJICH B BOJC JIJIsI BHITTOJTHEHUS 3aJaHUH.
ONpPENENATh BAJCHTHOCTb U CTEIEHb OKHUCJICHHUS XUMHYECKUX DJJIEMEHTOB B
COCMHEHUAX PAa3JIMYHOIO0 COCTaBa; IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEIMHEHUH C OIIOPOM Ha ONPENICIIEHUS, B TOM YUCJIE CTPYKTYPHUPOBAHHBIEC; BUBI
XUMUYECKON CBSA3M (KOBAJCHTHAsl, HMOHHAs, META/NINYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA IO XWMHUYECKOW (OopMyJie; XapakKTep Cpelbl B BOJHBIX
pacTBOpax KHCJIOT W IIEJIOYEU, mun Kpucmaiiuieckou peueémru KOHKPEmHo20
geujecmasa,

packpeiBath  cMmbichn  Ilepumoamueckoro 3akona .M. MenneneeBa wu
J€MOHCTPUPOBATH €TI0 MOHUMAHUE: ONUCLIBAMb U XapaKkmepu3oeams TabINIHYI0 popmy
[Teppoanyeckoil CUCTEMBI XUMHUYECKHUX OJJIEMEHTOB: pa3ivyaTh IOHSTUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodounas noiarpynna (b-rpynma)», Manbsie U OoJsbline
NEPUObL; coOmHOCUMb 0003HAUEHUS, KOTOPhIE UMEIOTCS B MIEPUOIUYECKON Tabnulie, ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIIO JIEKTPOHOB M PACTIPEICTICHHE UX TI0 AJICKTPOHHBIM CIIOSIM);
00bsCHAMDb O0ITUE 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB XUMHUYECKHUX DJIEMEHTOB U UX
COCMHEHUHN B MPEAEIax MalbIX NEPUOAOB U IIABHBIX MOATPYII C YUETOM CTPOCHUSUX
aTOMOB;

KJIACCU(DUIIMPOBATH XUMUYECKUE FIIEMEHTHI; HEOPraHUYECKUE BELIECTBA;
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XUMUYECKHE peakuuu (MO YUCIY M COCTaBy Y4YaCTBYIOIIMX B PEAKLUUU BELIECTB, IO
TEIUIOBOMY 3(PPEeKTy, MO0 U3MEHEHHUIO CTETICHEW OKHCICHUS XUMHYECKHX SJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu30BaTh (ONUCHIBATH) OOLIME U CIIEUU(PUUECKHE XUMUUECKUE CBOMCTBA
BEILIECTB PA3JUYHBIX KJIACCOB, MOJATBEPKIAas ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C OIIOPOU HA CXEMBI;

COCTaBJISATb YPAaBHEHUS JJIEKTPOJUTHUYECKON IUCCOLUMALMMU KHUCIOT, IIEJIOYEN U
COJICH; TOJHBIE M COKpAllEHHBIE ypaBHEHHUS DPEaKIMil MOHHOrO OOMEHa; ypaBHEHUS
peaKuui, NOATBEPKIAIOIINX CYIIIECTBOBAHUE T'€HETUYECKON CBS3U MEXKIY BELIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX peakuui
HOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIHii;

IIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHHUsI XHMHUYECKUX IIPEBpPALICHUN IIOCJIE IPEABAPUTEIIBHOIO
00CYXKIEHHUsI C TIEAarorom;

BBIYNCIIATh OTHOCUTENIBHYIO MOJIEKYJSIDHYI0O M MOJISIDHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHYECKOro 3JeMeHTa Mo (HOopMyJie COECIUHEHHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; NMPOBOAUTH PACYETHI IO YPABHEHUIO XUMHUUYECKOM PEAKLIUU C
OTIOPOM Ha aJNTrOpPUTM;

CJIEIOBaTh NPABWJIAM IOJIb30BAHUS XHMHYECKOW MOCYI0H M J1abopaTOpHBIM
0o0Opy/IOBaHUEM, a TaKKe IpaBUiIaM OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSAMU MO BBIIOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOIYYECHHIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IPOBOJUTH PEAKLUWH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IUYHbIX
BEIIECTB: pPACIO3HABATh ONBITHBIM MYyTEM XJIOpUA- OpoMuA-, HOaUA-, KapOoHart-,
pocdat-, cunmkar-, cyabpar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3yYEHHBIX
METAJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

IIPUMEHSITh OCHOBHBIE OTIEPALIMN MBICITUTEIBHOMN IEITENBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 000011IEHNE, CUCTEMATU3ALIHIO, BHISBICHUE TPUUMHHO-CIIEICTBEHHBIXCBSI3EH —
JUTS U3y4YEHUs] CBOMCTB BEIECTB U XUMUYECKUX PEAKIINI; €CTECTBEHHO-HAYYHBIEMETO/IbI
NO3HaHUs — HAOJIOJEHUE, HU3MEPEHUE, MOJIEIMPOBAHUE, SKCIEPUMEHT (peasbHbIN U
MBICJICHHBIH).

COHEPXAHUE YUEBHOTI O ITPEAMETA « XUMUA»

8 KJIACC

IlepBoHaUYajibHbIE XUMHYECKHE MOHITHS

[Ipenmer xumun. Pons xumuu 6 scusznu yenosexa. Tena u Bemecrsa. Gusnueckue
CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemiecTBa u cmecu. CrocoOsl pasneneHus: cMeceid. [IpaBmna 6e30macHOro oOpareHus ¢
BEIIECTBAMH M JabopaTOpHBIM oOOpymoBaHueM. [lowsamue 0 Mmemooax NO3HAHUS 8
Xumuu.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE HJIEMEHTHI. 3HAKU (CHMBOJIbI) XUMHUYECKUX
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aneMeHToB. OTHOCUTENbHASI aTOMHasi Macca. [IpocThie u clIoXKHbIEe BeliecTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
nocmosancmea cocmasa eewjecms. OTHOCUTENIbHAST MOJEKYJsipHas macca. MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COSMHEHUU.

duznyueckue W XUMHUYECKHE SIBIICHUS. XuUMUYeckas peakuus. I[IpusHaku
XUMUYECKUX PEAKIUN. YpaBHEHUS XUMHUYECKHUX peaklnid. 3aKOH COXpPaHEHUS MaccChl
BemiecTB. Krnaccudukanus XUMHUYECKUX peakuuid  (COeNMHEHHs, Pa3lIoKECHHUS,
3aMeIleHus, OOMEHa).

XUMHUYECKHMN KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOW MOCYAO0U, ¢ IMpaBUIaMU
paboTel B mabopaTopuu W MpuéMaMu OOpaIieHusi ¢ JIabOpaTOPHBIM OO0OPYIOBAHHEM;
M3Y4YCHHE W OMHCaHWe (U3MUECKUX CBOMCTB 00pa3lloB HEOPTaHMYECKUX BEIIECTB;
HaOmoaeHne (U3NYeCKHX (IJIaBJICHUE BOCKA, TASIHUE JIb/1a, PACTHPAHUE caxapa B CTYIIKE,
KHUIICHUE U KOHACHCAIIMS BOJbl) U XUMUUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE METHON
IPOBOJIOKH, B3aHMMOJCIHCTBUE MeJa C KUCIOTOW) sIBIIEHUH, HAOJMIOJEHUE M ONHCaHUE
NPU3HAKOB MPOTEKAHUS XMMHUYECKUX peaklui (pa3jioxeHHe caxapa, B3auMOJECHCTBHUE
CEePHOI KHCIIOTHI C XJIOpUI0oM Oapusi, pasnoxenue ruapokcuna meau (11) mpu HarpeBanuy,
B3auMo/eicTBUE kene3a ¢ pactBopoM coiu Meau (II));uzydyenue cnocoOoB pasaeneHus
cMecel (C TNOMOUIbIO MarHuTa, (QUIbTPOBaHWE, BBIMAPUBAHUE, JAUCTUIUISLIMS,
xpomatorpadus), IpoBEICHUE OUYUCTKHU MMOBAPEHHOHN COJIM; HAOIIOJACHHE U ONMCAHUE
pe3yJIbTaTOB IPOBEACHMS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl;
CO3JaHuE MOJIENE MOJIEKYII (IIapOCTEPKHEBBIX ).

Ba:xkHeiiue npeacTaBuTe M HEOPraHMYECKHUX BelleCTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kuciaopon — 3JI€MEHT M MPOCTOE
BeniecTBo. HaxoxkeHue kucnopoaa B npupoje, Gpu3nyeckue 1 XuMHUYEeCKHUe CBOMCTBA.
Peakuuu ropeHust npoCThIX U CIOXKHBIX BemiecTB. CrocoObl MOMYyYEHUs! KUCIOpOAa B
naboparopuu u npomviuiiennocmu. llpumenenue kuciopona. [lonstue o0 okcuupax.
Kpyrosopot kucnopona B npupoae. 0301 — aniomponuas Moouguxayus KUciopood.

Tennoeou 3ggexm xumuyeckou peaxyuu, mMepMOXUMUYECKUe YPAGHeHUs, 3K30- HU
SHAOTEPMUYECKUE PEAKUUU. TONIUB0: y20oab u Memaw. 3azps3HeHue 6030yXd, YCUleHue
NapHuK08020 s¢hghexma, paspyuieHue 030H08020 COA.

Bonopon — anemeHT U npocroe BemecTso. HaxoxaeHue Bogopoaa B IPUPOJE,
pusnyeckue U XMMHYECKHUE CBOMCTBA (Ha MpUMepe B3aUMOJACHCTBUS ¢ HEMETAJUIAMU U
OKCHJIAMU METAILJIOB), IPUMEHEHUE, cnocobwl nonydenusi. [IoHATHE O KUCIOTaX U COJISX.

KonnuectBo BemectBa. Monb. MonsipHas macca. 3akoH ABoraapo. MolisipHbIi
00BEM razoB. Pacuersl mo xumuueckoit hopmyse. Pacuersl MaccoBO 0JIM XUMHUYECKOTO
AJIEMEHTA B COCIMHEHUH, KOJIMYECTBA BEUIECTBA, MOJISIPHOM Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacuérel 1o XUMUYECKUM yPABHEHUSIM.

1 3neck u manee KypcuBoM 0003HAYECHBI TEMBI, H3yYEHHE KOTOPBIX IIPOBOAUTCS B 03HAKOMUTEILHOM ILtane. [lexaror
CaMOCTOSTENILHO ONpe/elisieT 00beM H3y4aeMoro MaTepHasa.
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Quzuueckue ceoticmsa 600bl. Bona. Ee cocta, cTpoeHre U MOJIEKYJIbl. Boda Kak
pacmeopumens. PacTtBOpbl. [lonsamue O HACLIWEHHBIX U HEHACHLIWEHHbIX Pacmeopax.
Ilonamue pacmeopumocmu eewecme 6 6ode. Pacuer MaccOoBOM J0JIM BEIIECTBAa B
pacTBope (NpOLICHTHAs KOHIEHTpamusi). MaccoBas [0yig BelllecTBa B PacTBOPE.
Xumuueckue ceoticmea 800bl (pasiodiceHue, peakyuu ¢ Hampuem, OKCUOOM KATbYusl,
oxcuoom cepwl (IV) peaxkyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Ilonsmue 06 ocnosanusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenogexa. Kpyeosopom
8000bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

BaxHeimme  Ki1acChl  HEOPraHUYECKHUX COCIMHCHUH. Knaccuduxkarus
HEOpraHu4eckux coeauHeHnit. Okcunpl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIC, am@omephble, Hecoeobpaszyowue - Ha npumepe okcuoa yernepooa (1) u
oxcuoa azoma (I1)), nomenxnamypa. Ilonyuenue u XUMHYECKHE CBOHCTBA OKCHIOB
(B3auMopeiicTBiE € BOAOW, KucioTamu, meinodamu). OcHoBaHusa. Knaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HoOMeHKnaTypa OCHOBaHUM.
dusznueckre U XUMHUYECKHE CBOWCTBA OCHOBAaHUN (B3aMMOJEUCTBHE C OKCHIAMH
HEMETaJUIOB, KUCIOTaMH, COJIsIMU). [lonyueHue ocHoBanui.

Kucnotsi: coctas, kinaccudukanus, HOMEHKIATypa, GU3MUECKHE U XUMHYECKHUE
CBOMCTBa (B3aUMOJICMCTBHE C MeETallaMH, OCHOBHBIMU OKCHJaMH, OCHOBaHUSMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCIIOT), cnocobbl nojyuenus. P akTHBHOCTU
metaioB H. H. beketosa. Conu (cpenHue): HOMEHKIIATypa COJIeH, cnocobwl nomyuenus,
B3aUMOJICHCTBHE COJIEH C METAILUIAMH, KUCIOTAMHU, IIEJI0YaMHU U COJISIMU, TPUMEHEHHE.

[Tonarre o0 aM@oTepHBIX THAPOKCHAAX (HAa MpPUMEpPe LHUHKA U AIIOMUHUSA):
XumudecKkue ceoucmea (83aumooelcmsue ¢ KUCIOMAaMU U werouamu, pasilodxceHue npu
HazpeeaHuu) u noaydexue.

['eHeTnueckass CBS3b MEXKAY KJIacCaMH HEOPraHWYECKUX  COCIMHEHUH.
['eneTnueckue psabl.

XUMUYECKHI SKCTIEPUMEHT: KAUYECTBEHHOE OIPEETICHUE COAEPKaHUs KUCTIOpoaa
B BO3/yX€; MOJYYCHHE U U3yUYCHHE CBOMCTB KHUCIOPOAA; HAOIIOCHUE B3aUMOICHCTBUS
BEIIECTB C KUCIOPOJIOM U YCJIOBHS BOSHUKHOBEHUS U MPEKPAIEHUS TOpEeHUs (TT0XkKapa);
O3HaKOMJIEHHE ¢ 00pa3ilaMu OKCHUJIOB M OMMCAHUE UX CBOWMCTB; MOJyYEHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (TopeHue); HaOMoAeHNe 00pa3IoB BEIICCTB KOJIUYECTBOM 1 MOJIb;
UCCIIeIOBaHUE OCOOCHHOCTEH PAacTBOPEHMS BEIIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM 0JIEN paCTBOPEHHOTO BEIIECTBA;
B3aUMOJICHCTBHE BOJBI C METAJIJIaMU (HAaTpUEM U KajlbIleM) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); OINpEJEICHUE pPACTBOPOB KHUCIOT U IIEJIOYEeH C TOMOIIbIO
WHJMKATOPOB; UCCIIEIOBAHUE 00Pa3IlOB HEOPTraHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB
HAOJII0/ICHUE W3MEHEHUSI OKPACKH HWHIWKATOPOB B pPacTBOpax KHUCIOT W IIEJIOYEH;
n3ydeHue B3aumojierictBusi okcuaa meau(Il) ¢ pactBopom cepHOIl KMCIOTHI, KUCIOT C
METaJUIaMH, PEaKUUN HEUTpAIM3alUK; [OJYYEeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJTHOIO METaJlIa IPYTUM U3 PACTBOPA COJIU; PELICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 o teMe « BaxxHenmme Kiaccbl HEOPraHUYECKUX COCTMHEHUIN.
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Iepuoaunueckuii 3axoH u [lepuoauyeckas cucreMa XMuMH4YeCKHUX dj1eMeHToB /1.

N. MengeneeBa. CrpoeHue aToMoB. XHUMHYECKas CBsA3b. OKHCJIUTEIBHO-

BOCCTAHOBUTE/IbHbIC PeaKIMU

[TepBble MONBITKY KIaCCUPUKAUN XUMHUECKUX 371eMEeHTOB. [loHsTHE O rpymax
CXOJHBIX 3JIEMEHTOB (ILIEJI0YHbIE U IIEJI0YHO3EMEIbHbBIE METAILIIbL, TAJIOT€HbI, UHEPTHBIE
rasbl). Dnemenmol, Komopwle 06pa3yiom amgomeptsvle OKCUObL U SUOPOKCUODL.

[lepnognueckuit 3akoH. Ilepmommueckas cucTeMa XUMHYECKHAX DJIEMEHTOB
. Y. MenneneeBa. Koporkonepuoanas u oaunnonepuoonas popmsl Ilepuoandeckoit
cucteMsl xXumuyeckux 31aeMeHToB /1. 1. Menneneesa. [lepuoas! u rpynmsl. u3snyeckuin
CMBICJI OPSAIKOBOTO HOMEPa, HOMEPOB MEPHUOJIA U IPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sAnep. Mzomonsl. IneKTpoHbl. CTpoeHUE
ANIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XxMMUYecKux 31emMeHToB Ilepuonnueckoi
cucrembl JI. WM. MenneneeBa. XapakTepuUCTMKa XHMHYECKOTO OJJIEMEHTAa IO €ro
nonoxenuro B [lepuoanueckoint cucreme /1. . Menzaeneena.

3axkoHomepHOCMU U3MEHEHUs CBOUCME IIEeMEHMO8 MAbIX NePUOO08 U 2lIAGHbIX
nOO2pYnn, 8 3A6UCUMOCMU OM aMOMHO20 (NOpPAOK08020) HOomepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoduueckoti cucmemvl XUMUYECKUX IIEMEHMO8 OJisl
pazeumus nayku u npaxmuxu. /1. M. Menoenees — yuénviil u epaxrcoanun.

Xumuueckass cBsa3b. KoBasieHTHass (mosiipHas MW HENOJSpHas)  CBS3b.
InexmpoompuyamenbHOCms AMoMO8 XUMUYecKux s1emenmos. IOHHas CBSI3b.

Crenenp oxuciieHus. OKHCIUTEIbHO-BOCCTAHOBHUTEINBHBIE peakiuu. [Iponeccel
OKHCJIEHUS M BOCCTAHOBJIEHUs. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUN SKCIIEPUMEHT: HU3y4YeHHE OO0pas3loB BEUIECTB METAIOB U
HEMETAJUIOB; B3aUMOJIECHCTBUE TMIPOKCHAA LIMHKA C PACTBOPAMM KHUCJIOT U ILIEJIOYEH;
IIPOBEJIEHHUE OIBITOB, HJUTFOCTPUPYIOIINUX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSIUHEHHUS ).

MexnpeaMeTHbIe CBA3H

Peanuzammsi MeXNpeaIMETHBIX CBSI3eH MNP HM3YYECHUHW XUMUU B 8 Kiacce
OCYILIECTBIISIETCS YePe3 UCIOIB30BaHME KaK OOIUX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK
U TIOHATHUH, SIBIAIOIIUXCS CUCTEMHBIMHU Il OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalMM3, CHUHTE3, KiIacCcudUKaus, TEPUOJUIHOCTh, HAOIIOJCHUE, OSKCICPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: MaTepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, OJJIEKTPUYECKUN 3apsif, BEIIECTBO, TeEJO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, (M3MYECKUE BEIMYMHBI, STUHUIIBI U3MEPEHUS,

KOCMOC, TUTaHEeTHI, 3BE3/161, COIHIIE.

buonorus: orocunTes, npixanue, ornocdepa.

['eorpadus: atmocdepa, runpochepa, MuUHEpabl, TOPHBIE MOPOABI, TOJE3HBIC
HCKOIIaeMble, TOTUIMBO, BOJIHBIE PECYPCHI.
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9 KJIACC

BemecTBo M XMMHYeCKasi peaKkIus

[Tepponnueckuii 3akoH. Ilepumoamyeckas cucTeMa XUMHYECKHX DJIEMEHTOB
J. N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KaJIblIUS U UX COCAUHECHUH B
COOTBETCTBHUH C IOJIOKEHUEM 3JIEMEHTOB B [leproan4ecKoil CUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHUYECKOW CBSI3U. THIBI KPUCTALIAYECKUX
PEUIETOK, 3A8UCUMOCHL CBOUCE Geujecmea Om Mmuna KpUCmailuyeckou peuémrku u
BUOA XUMUYECKOU CBA3U.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIECTB (MEXAyHapOaHAs U
TpUBHaJbHAas1). XMMUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMUHBIM KiIaccam
HEOPTraHUYECKUX COCTMHEHUHN, TCHETUYECKAsl CBA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XMMAYECKUX PEaKIMil 10 Pa3IMUHBIM MpPHU3HAKaM (M0 YUCTy U
COCTaBY YYacCTBYIOIIMX B PEAKIIMM BEIIECTB, IO TEIUIOBOMY 3P (DEKTy, 10 U3MECHEHHIO
CTEIICHEH OKHUCJICHUS XUMHUUYECKUX DJIEMEHTOB, IO 00pamumocmu, HO VYACMUIO
Kamaauzamopa). IK30- U SHAOTCPMHUUECKUE PEaKIUU. Tepmoxumuyeckue ypasHeHusl.

Ilonamue o ckopocmu xumuueckou peaxyuu. I[lonsmue 06 obpamumvix u
HeoOpamumblx xumudeckux peaxyusx. llonamue o 20MO2ceHHbIX U 2emepOceHHbIX
peaxyusx. [lonamue o xumuueckom pasnogecuu. CmeujeHue Xumuiyecko2o pasHoBeCUsl.
Daxmopul, eruAOWUEe HA CKOPOCMb XUMUYECKOU PeaKyuu U NOA0HCEHUE XUMUYECKO2O
pasHosecusl.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC peaKkumu, 3JIEKTPOHHBIN Oajranc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOUN peakiunu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKITUi C UCIIOJIF30BAHUEM METOIa DJICKTPOHHOTO OaaHca.

Teopust 37AEKTPOJUTHYECKON THUCCOLMALIMM. DJIEKTPOJIUTHYECKAsT JUCCOIMAIIUS.
DIIEKTPOJIUTHI U HEAJICKTPOIUThI. KaTHOHBI, aHMOHBI. Mexanuzm ouccoyuayuu eeuecms
C PA3IUYHLIMU 8Udamu xumudeckotl cesasu. Ilousmue o cmenenu ouccoyuayuu. CUIbHBIC
U CJIa0bIe DJIEKTPOJIUTHI.

Peaknimn monHOro oOMeHa. Y CJIOBHUS MPOTEKAaHUS PEaKIMii HOHHOrO OOMEHa JI0
KoHUA. [TosHbIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakunil. XMMUYECKUE CBOMCTBA
KHUCJIOT, OCHOBAaHMM U COJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmannu. Cpena pactBopa. KauecTBeHHbIE peaklMd Ha KAaTHOHBI W AHUOHBI:
XJopua-, OpoMun-, womuA-, cyiabdar-, KapOoHaAT-, cuiIMKar-, (ocdar- aHUOHBI;
THJIPOKCH/I-HOHBI; KATHOHBI aMMOHHSI, MarHus, KaJbIUs, aTlOMUHU, XKee3a (2+) u (3+),
Menu (2+), uHKa, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX.

XUMHUUYECKUM SKCIIEPUMEHT: O3HAKOMJICHME C MOJEISIMU KPUCTALIMYECKHUX
peméTOK HEOPraHWYECKUX BEIISCTB — META/UIOB M HeMeTasuloB (Tpadura M anmasa),
CIOXKHBIX BEIIECTB (XJIOpUJA HATpusA), HCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakmuu OT BO3JACUCTBHUS Pa3IUYHBIX (PAKTOPOB; HCCIEAOBAHUE
3JIEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, MPOLIECCA TUCCOLUUALIMU KUCIIOT, IEJI0YEH U
coJieil (BO3MOXHO UCITOIb30BaHUE BUIEOMATEPHUAIIOB); IPOBEJACHUE OMBITOB,
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WUTIOCTPUPYIOMINX TMPHU3HAKKA TMPOTEKAHUSA peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajka, BBIJIEJICHUE Tra3a, 00pa3oBaHUE BOJIbI); ONBITOB, MILTFOCTPUPYIOIIUX MPHUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHBIX ~ PEAaKIUH  (TOPEHUE, PEaKIUU  Pa3I0KEHHUS,
COC/IMHEHNS); PAclO3HABAaHWE HEOPTraHWYECKUX BEIISCTB C MOMOIIBI0 Ka4yeCTBEHHBIX
peaKnuii Ha HOHBI; PEIICHUE KCIIEPUMEHTAILHBIX 33]1a4.

HemeTtanibl 4 UX coeTMHEHUS

OOmiast  xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapaKTepHble cTeneHn okuciaeHus. CTpoeHue u puznyeckrue CBOMCTBA MPOCTHIX BEIIECTB
— rajJjoreHoB. XMMUYECKHEe CBOMCTBA Ha MpUMepe XJiopa (B3auMOJICHCTBHE C METAILJIaMH,
HEMETaUIaMl — BOJOPOJOM U KHUCJIOPOJOM, wenoyamu). Xiopoogopord. ComnsiHas
KHUCIIOTa, XUMHUYECKHUE CBOICTBa, noiyyeHue, TpUMEHeHUE. Jlelicmeue xnopa u
X7I0p08000Opo0a Ha OpeanusM yenogeka. BakHeWine XJIOPUIbI U UX HAXOXKICHUE B
pupo/Ie.

OOmast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSA
aTOMOB KHCJIOpOJa U cepbl. XapaKTepHbIE CTETICHU OKUCIICHUSI.

Crtpoenue U (uU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAAa U CEpBHI.
AnnorponHble MoOIM(HKAIMK KHCIOpOAa M Cepbl. XMUMHUYECKHE CBOWCTBA CEpPBI
(B3auMoOJEelCTBUE C Hememaniamu — BOJAOPOJOM U KHUCJIOPOJOM, METaJUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOJ: CTPOECHHE,
du3nuecKkue U XMMHUYECKHUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIILHBIC CBOMCTBA).
Oxcunpl cepbl Kak MPECTABUTETU KUCIOTHBIX OKCuA0B. CepHas KucioTa: pusndeckue
U XUMHUYEeCKHue cBoucTBa (oOmme wu crneruduyeckue). Comu CEepHOM KHUCIOTHI,
KayeCTBEHHAasl peakuus Ha cyiabpar-uoH. CepHUCTasl KUCIOTa. Xumuueckue peaxkyuu,
Jiedcawyue 8 0CHO8e NPOMbBIULIEHHO20 CNOCoba nonyyeHus ceprol kuciomol. Haxoxnenue
cepsl U € coenvHeHU B mpupoje. [IpumeHnenue cepbl U ee coeuHEeHUN BOBITY U B
MPOMBIIUIEHHOCTU. Xumuueckoe 3azps3HeHue oKpyrcaroueli Cpeovl coeoOuHeHUsIMU cepbl
(Kucnomuule 0024cou, 3azpsizHenue 6030yxa U 8000EM08), CHocodbl €20 NPedomepauyeHUs.

OO01ast xapakTepucTHKa 3J1eMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u (pocdopa, xapakTepHbIe CTEIIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B TIpupoje, (Pu3nuecKkue U XHUMHUYECKHE CBOMCTBa
(B3aMMOJEHCTBHE C MeETaJJIJaMH M HEMETaUlaMU - KHUCIOPOAOM U BOJOPOJOM).
KpyroBopor azora B mpupoae. AMMmHak: (QHU3MYECKHE U XUMHYECKHE CBOWCTBA
(okHcneHne, OCHOBHBIE CBOMCTBAa BOJAHOIO pacTBOpa), noyuexue U npumeHenune. Conu
aMMOHWUS: COCTaB, (M3MUYECKUE U XUMHUECKUE CBOMCTRA (pa3sioKeHUE, B3aUMOICHCTBHE
co menodaMmu), npuMmeHeHune. KadecTBeHHass peakivs Ha WOHBI aMMOHUS. A30THas
KUCIOTa, € (U3MYECKHe W XHUMHYECKHE CBOMCTBa (0o0mue u crnenuduieckue),
nonyyenue. Hutpatsl (paznoxenue). A3otucrast kuciiora. Mcnoib30BaHUEe HUTPATOB U
cojiei aMMOHMSI B KaueCTBE MHUHEPAIbHBIX YAOOpeHUU. Xumuueckoe 3acpssHeHue
OKpYAHCaroweri cpeovbl COeOUHEHUAMU a30Mma (KUCIOmMHbIe Q0HCOU, 3azpsa3HeHue 8030YXd,
NnoYBblL U BOOOEMOB).
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dochop, arromponnvie moouguxayuu gocgopa, GUNIECKNE U XUMHUICCKUE
CBOMCTBa (B3aMMOJEUCTBHE C METAUIAMH, HEMETalIaMU, KOHYEHMPUPOBAHHbIMU
asomnou u ceprou kucromamu). Oxcun ¢ochopa (V), oprodochopHas kuciora:
duznueckue M XMMHYECKHE CBOWCTBA, noayuenue. Illowamue o0 MUHepanibHbix
yooopeHnusax: Humpamsl u gocgamol. Ilonamue o komniekcHvix yooopenusax. OOmas
XapakTepucTka 31eMeHToB [VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB YTiepoJa U
KpeMHHUA. BajeHTHOCTh M XapakTepHbIE CTENEHH OKHUCJICHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoIe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Yrnepon, amnorponHble Moaudukamuu (rpadut, anmas), QUINYECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEUIECTB (B3aUMOICHCTBHE C METAIJIaMH, HEMETAIIIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6rus. Kpyrosopor
yraepoaa B mpupoae. Okcuasl yriepona, ux (pu3mueckne M XMMHYECKHE CBOMCTBA,
MOJTyYeHHe U MPUMEHEHHE, IEHCTBUE HAa OpTraHU3M YelioBeKa. JKoio2uieckue npooiemsl,
cés3aHHble ¢ okcuoom yenepooa(lV); eunomesza 2nobanbHo2o0 nomenjieHus KIuMamad,
napHuxosvlil 3¢pghekm. YTOIbHAS KUCIOTA U €€ CONM, UX (PU3NYECKHEe U XUMHUYECKHE
CBOWMCTBa, nonyueHue u npumeHenue. KadecTBEeHHas peakius Ha KapOOHAT- UOHHBI.
Hcnons3oBanne kapOOHATOB B OBITYy, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35HCTBE.

OOuue npexacraBiaeHUs 00 OCOOEHHOCTSAX COCTaBa M CTPOEHHUS OPraHUYECKUX
COEIMHEHUH yTiiepoja (Ha MpuMepe MeTaHa, dTUJICHA, ITaHOJIa, YKCYCHOM KUCTOThI. Mx
cocmag u xumuieckoe cmpoenue. Knaccuguxayus opeanuveckux eewyecms. llonarue o
OMOJIOTHYECKH BaXXHBIX BEIECTBAX: )KHUpaxX, OeNKax, yriaeBoiax — U UX POJU B KU3HU
yesnoBeka. Mamepuanvroe eOuHCmeo OpeaHuyeckux U Heop2aHu4ecKux coeOUuHeHuUll.

KpemHuuii, ero ¢Qusnueckue ¥ XUMHUYECKHE CBOWCTBA (Ha mpuMepe
B3aMMOJCHCTBHSI C METAJUTAMH U HEMETaJlIaMu ), noayuerue u npuMmenenne. Coedunenus
KpemHus 8 npupooe. Obwue npedcmasienus 06 oxcuode kpemuusa(lV) u xpemmnuesoii
kucnrome. Cunuxkamol, (pusuyeckue u Xumuieckue c8oUCmMaEd, Noay4eHue u nPUMeHeHue 8
ObIMY, NPOMBIUAEHHOCIU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwuue cmpoumenvuvie mamepuanvl. Kepamuka, CmMeKIo, yemenm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacH020 UCNOIL306AHUSL CIPOUMETLHBIX MANEPUATIO8 8
NOBCEOHEBHOU HCUZHU.

XUMHYECKUN HKCIIEPUMEHT: H3y4eHHE OO0pa3IOB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHMCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMUA HA XJIOPUI-HUOHBI U
HaOMIOZICHNE TPU3HAKOB WX TMPOTEKAHUS, OIBIThI, OTPAKAIINE (PU3NUECKHE WU
XUMHYECKHE CBONCTBA TaJOTEHOB M WX COCIWHEHUH (BO3MOXXHO HCIIOJIb30BAHHE
BUJICOMATEPUATIOB);  O3HAKOMJICHME C  o0pa3uaMu  XJOpUIOB  (TaJOre€HUIOB);
O3HAaKOMJIEHHE C 0o0paslmaMu cepbl M €€ COCIWHEHUSMHU (BO3MOXXHO HCIOJB30BaHUE
BUJICOMATEpUAIIOB); HaAONIOZEHHWE TMpoliecca OOyIJIMBaHUS caxapa Toj JACHCTBHEM
KOHILEHTPUPOBAHHON CEPHOM KHUCIIOTHI; U3YUEHUE XMMHUUYECKUX CBOWCTB pa30aBIIEHHOMN
CEpHOI KHCIIOTHI, TPOBECHNE KaueCTBEHHOW peakiny Ha Cyab(haT-uoH U HaOII0IeHNe
MpU3HaKa e€ MPOTEKaHMsI; 03HAKOMJICHHE ¢ (DM3UYECKUMHU CBOMCTBAMU a30Ta, (hocdopa
U UX COEIMHEHM (BO3MOKHO MCIOJIb30BaHNE BUICOMATEPHAIIOB), 00pa3iaMH a30THBIX

16



U pochopHbIX yIOOpEeHMIt; TOTyYeHHE aMMUaKa U U3Y4YE€HUE €r0 CBOMCTB; MPOBEICHHUE
KaueCTBEHHBIX pEaklnii Ha MOH aMMOHHS U (pochaT-MOH W U3yueHUE MPU3HAKOB HX
OPOTEKaHUs, B3aUMOJACHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHCIOTBI C MEIbIO
(BO3MOKHO MCHOJIb30BaHUE BUAECOMATEPUAJIOB); U3yUYEHUE MOJEIEH KPUCTAIUIMUECKUX
pemérok anmMasa, rpadura; 03HAKOMIJIEHHE C MPOIECCOM aAcOpOLUU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIIEM M YCTPONHCTBOM MPOTHBOras3a; IOJyuyeHHUE
YIJIEKUCIIOTO Ta3a U M3Y4YEHHME €ro CBOICTB; MPOBEACHHUE KAYECTBEHHBIX pEakUui Ha
KapOOHAT- U CWJIMKAT-UOHBI U W3Y4YEHHME NMPU3HAKOB MX MPOTEKAHHUS; O3HAKOMIICHHUE C
OPOAYKIMENW CUIMKATHOW MPOMBIIIJIEHHOCTH; PELICHUE dKCIIEPUMEHTAIBHBIX 3a]a4 I10
TeMe «BakHenire HEMETaAIIIbl U UX COCINHEHUSY.

MeTasuibl 1 X COeUHEHUS

OO01mast XapakTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxeHus B llepuoanueckor cucreme xumudeckux 3nemMeHToB J[. . Menneneesa u
ctpoeHusi atomMoB. CTpoeHue MeTtaiuioB. MeTammyeckas CBs3b U METalIMYecKas
KPUCTAJUINYECKAsE PEUIETKA. OJEKTPOXUMUYECKUH PN HANPSHKCHUM METAJUIOB.
du3znyeckue U XMMHUYECKHE CBOMCTBA METAIIOB (B3aUMOJICHCTBHE C KHCIOPOJOM,
BOJIOM, kucioTtamu). Obwue cnocodowl noayuenus memannod. llonamue o Koppo3uu
Memanios, OCHOBHble Cnocobbl 3auwumul ux om kopposuu. Cniagwl (cmanb, 4yeyH,
O0panoOMUtUL, OPOH3a) U UX NPUMEHEHUEe 8 ObLMY U NPOMBIULIEHHOCHIU.

[[lenoynbie meTamibl: MmojiokeHUue B lleprognyeckoil CUCTEME XUMHUYECKUX
anemeHToB [l. 1. Menzaeneesa; ctpoerue aromoB. Haxoxnenue B npupozae. Gusznueckue
U XUMHYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI M TUIPOKCUIBI HATPUS
u kanus. [IpumeHeHne menoYHbIX METAUIOB U UX COCIMHEHUH.

[IlemouyHO3EeMENBHBIE METAJJIBI MATHUM M KAIBLHK: MOJIO)KEeHUE B [lepuoanueckomn
cucTeMe XuMu4eckux sneMeHToB /1. 1. MenaeneeBa; CTpoeHHUE UX aTOMOB; HaXOXKICHUE
B npupone. Pusnyeckrue U XMMHUYECKHME CBOWCTBA MAarHus M Kanblus. BaxHenmme
COeMHEHUs Kajblus (OKCHUI, TUIPOKCHUI, COJH). Kécmrxocmb 60061 u cnocobwl eé
YCMPAaHeHus.

AfOMUHHAIN: oJI0KeHUE B [leproindeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB/I.
N. Menpeneesa; ctpoeHre aTroMa; HaxoxaeHue B npupoae. Guznyeckne u XuMHUYECKUE
CBOMCTBA aTFOMUHUS. AMQOTEPHBIC CBOMCTBA OKCHAA U THAPOKCHIA ATTFOMUHHUS.

Kenezo: nmonoxkenune B Ilepmogmyeckoil cucTeMe XHUMHUYECKUX 3JIEMEHTOB /I.
N. Menneneesa; CTpoOEHHE aTOMA; HAXOXKACHHUE B Ipupoae. PU3NUECKUE U XUMUYECKUE
CBOMCTBa ’Xene3a (B3aMMOJICUCTBUE C METaJJIaMH, KUCIOTaMU M coJisiMH). OKCHIBI,
ruapokcuasl u conu xene3a(ll) u sxeneza(Ill): coctas, cBolicTBa U nosyueHue.

XUMHYECKUH SKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3iaMu METAJIOB U CIJIABOB, UX
(Gu3HMUEeCKUMU CBONMCTBAMH, HM3YYCHHE PE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOXKHO
MCIIOJIh30BAaHNE BUIEOMATEPUAIOB), 0OCOOCHHOCTEH B3aMMOJCHCTBUS OKCH/Ia KAIBIUS U
HATpHs C BOJOM (BO3MOYKHO MCITOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIECIOBAHUE CBOMCTB
KECTKOM BOJIBI; MPOIECCa TOPEHUs >Kele3a B KUCIOopoze (BO3MOKHO MCIOJIb30BaHUE
BUJIEOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIM HA MOHBI (MAarHus,
KaJIblus, amroMuHus, nuHka, skene3a(ll) u sxenesa(Ill), meau(1l)); nadmonenue u
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OMHCaHWE TMPOLECCOB OKpPALIMBAaHUS IUIAMEHM HMOHAMHU HATpus, Kalus U KaJlbLus
(BO3MOKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB); HCCIEAOBaHNE aM(OTEPHBIX CBOICTB
TUJIPOKCUIA AIFOMUHUS U THIPOKCUIA IIMHKA; PEeUICHUEe SKCIIEPUMEHTAIBHBIX 3aj1ad 110
TeMe «BakHelre MeTaTbl U MX COSIMHEHUS.

Xumusa u okpyxncarowan cpeoa

Hoevle mamepuaner u mexnonocuu. Bewecmea u mamepuanvt 8 no8ceOHe8HOU
JHCU3HU HeNoseKa. Xumus u 300posve. bezonachoe ucnonvsosanue eewjecms u
Xumudeckux peakyuu 6 oOwimy. Ilepsas nomowp npu  XUMUYECKUX 0HCO2AXU
ompasneHusax. (OCHO8bl 3KON02UYECKOU 2epamMomuHocmu. Xumuueckoe 3azps3HeHUe
oKpyHcaroweli cpedwvl (npedenvras oonycmumas konyeumpayus eewecms — I1J[K). Pob
XUMUU 8 peUleHUU IKOTI02UYECKUX NPOoOJieM.

Ilpupoonvie ucmoyHuxu yeneeoo0opooos (yeoib, NpupooHblil 2a3, Heghmy),
NPOOYKMbL UX NepepaboOmKu, ux poib 8 OblMy U NPOMbIULLEHHOCTU.

Xumuueckuui dKCnepumeHm: u3yyeHue oopazyo8 Mamepuaios (Cmekio, Cniasvl
Memanios, NOAUMepPHble MAMeEPUATbL).

Me:xnpeamMeTHble CBA3M

Peanmnszanpss MeXIpeOMETHBIX CBSI3€M NpU M3YYEHHH XMMUM B 9 Kiacce
OCYUIECTBJISIETCS YEPE3 UCIIOIB30BaHNE KAK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK
U TOHATUH, SBISIFOIIUMXCS CHUCTEMHBIMU JUISl OTHEJIBHBIX IPEAMETOB E€CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE IOHATHUS: HAy4HbIH (DaKT, runoTesa, 3aK0H, TEOpus,
aHaJlu3, CHUHTE3, KiIaccu(uKauus, NEPUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJIEIMPOBaHUE, M3MEPEHHE, MOJEIb, SBJIEHUE, MAapHUKOBBIA 3(Q(EKT, TeXHOJIOrus,
MaTepHUaJIbl.

®duzuka: MaTepus, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUJA, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKUNA 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
TUAIIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKAash PEIIETKa, CIUIAaBbl, (PU3HUYECKHUE
BEJIUYMHBI, €AUHUIBI H3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3[BI,
Comnnue.

buonorusi: ¢otocunres, apixaHue, Ouocdepa, HSKOCUCTEMA, MHHEpAJIbHBIC
yI00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI, TOJE3HBIE
HCKOIIa€MbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

Tembl npakTHYECKUX padoT:

1. JlaGoparopHoe oOopyaoBaHuWE H TpUeMbl oOpamieHus ¢ HuUM. lIpaBuia
0e30omacHoi pabOThl B XUMUYECKON J1ab0paTopuu.

2. OuncTKa 3arps3HEHHON TOBapEHHOM COJIH.

3. [Ipu3Haky NpoTeKaHUS] XUMUYECKUX PEAKLHI.

4. TlosnydyeHne KUCI0POJIa U U3YyUEHHE €r0 CBOMCTB.

5. [losmyueHue BO1OpOAa U U3yUEHUE ET0 CBOWCTB.
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6. IIpuroroBieHue pacTBOPOB C OINpPEAEICHHON MacCOBOW J10JIel paCTBOPEHHOTO
BEIIIECTBA.

/. Pemenue »sKcriepuMEHTaNbHBIX 3amad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPTraHUYECKUX COCTUHEHUNY.

8. Peakiiuu monHoro ooMeHa.

9. KauecTtBeHHbIEC peakllMi Ha HOHBI B PaCTBOPE.

10. TlonyueHue aMMHaKa U U3y4€HUE €r0 CBOWCTB.

11. TlonyyeHue yraekuclIoro ra3a u u3y4eHue ero CBOMCTB.

12. Pemenue skcriepuMeHTaNbHBIX 3a1a4 o TeMe «Hemeramsr IV — VI rpynn u
UX COCITUHEHUI.

13. Penienuie sSKkCiepuMEHTANIbHBIX 33/1a4 10 TeMe «MeTalibl U UX COSAUHEHUS.

[Ipn mpoBeneHUHM TPAKTUYECKONM pabOThl KaXKIbIM €€ JTal BBINOIHICTCS

oOyuatomumucsa c¢ 3IIP Bmecte ¢ yuuTenemM W MOj €ro pykoBojcTBOM. Ha mocke
00s13aT€JIbHO BBIBEIIMBAIOTCS TMpaBWia TEXHUKA O€30MacHOCTH, COOTBETCTBYIOIIME
JAHHOMY BHUJYy paOOThI, AAaeTCs NpaBUJIbHAs 3anmuch (OPMyn U yKa3bIBAaeTCS LEIb
npoBeieHust padboThl. [Ipn HEOOXOAMMOCTH AAETCS BU3YATbHBIA AJITOPUTM BBIITOJTHEHUS
3a/laHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOUIMMHUCS BBHITIOJHSIEMBIX JCHUCTBUNA U
MOJIy4YE€HHOTO pe3yJibTaTa.

KOHTpOJI])HO-H3MepI/ITeJIbHLIe mMaTepuajabl 110 XUMHHA

Jlns opraHu3auuy NPOBEPKU, y4€Ta M KOHTPOJIS 3HAHMM OOydarolMXcs 10
MpEeAMETY MPEAYCMOTPEHBI KOHTPOJIbHBIE PAOOThI, CAMOCTOSITEbHBIE PA0OTHI, 3a4YETHI,
MpakTU4YecKue padoThl, TecTupoBaHue. OJHUM H3 METOJOB KOHTPOJS PE3ylbTaTOB
oOyuenust oOyuwaromuxcsi ¢ 3IIP sBiasercs MeTon NOJUMBAPUATUBHOIO 3KCIIpECC-
TECTUPOBAHUS C KOHCTPYUPYEMBIMH OTBE€TaMU. Ero OTIMYMTEIBHBIMH YEpPTaMHU
ABJISIFOTCS ONIEPATUBHOCTD, BHICOKAs CTETIEHb MHANBUAYaIU3ALMHA 3HAHUI, CPABHUTEIILHO
MaJible 3aTpaThl BpEMEHH U TPyAa Ha IPOBEPKY OTBETOB 00YUAIOIIHUXCS.

st oOyuaroruxcest ¢ 3[IP Bo3MokHO u3MeHeHHE (OPMYIUPOBKH 3aJaHUM Ha
«TIOIIArOBYIO», aJanTalus IMpeasaraeMoro o0y4arouemMycs TECTOBOIO (KOHTPOJIBHO-
OIIEHOYHOT0) MaTepHalia: HCMHOJb30BAHUE YCTHBIX W THUCbMEHHBIX WHCTPYKIIUH,
YIOPOIICHNUE JJIUHHBIX CIOKHBIX (OPMYJIUPOBOK MHCTPYKIUH, pEUICHHE C OMOpOH Ha
aropuTM, 00pasell, UCIOIb30BAHUE CITPAaBOYHON MH(MOPMAIIHH.

KouTpoJubHbie padoThl 10 TEMaM

B paboueit nporpaMmme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Konumponvnaa paboma Ne 1. TlepBoHauajabHble XUMUYECKHUE MOHSATHA.

Konmponvnaa paboma Ne 2. Baxuenume npecTaBUTENN HEOPraHUIECKUX
BellecTB. KoanuecTBeHHbIE OTHOIIEHUS B XUMUH.

Konmponvnas paboma Ne 3. OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX COCTMHEHUM.

Konmponvnas paboma Ne 4. Tlepruogudeckuii 3aK0H U IEPUOTUYECKAS CHCTEMA

xumuueckux 3nemeHToB .M. Menaeneesa. CTpoeHue aToma.
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Konmponvnas paboma Ne 5. O600111eHIE CBEACHUN 0 BAXHEHIINX KJIaccax
HEOPTaHWYECKUX COCTUHCHUMN.

Konmponvnas paboma Ne 6. IneKTpoauTudeckas JUCCOIUAIINS.

Konmponvnas paboma Ne 7. Hemetaibl.

Konmponvnas paboma Ne 8. Metaiisl.

Konmponwvnasa paboma Ne 9. UtoroBas paboTa 3a Kypc HEOPTraHUYECKOU XUMUU
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TEMATUYECKOE INTAHMPOBAHUE

TemaTnyeckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJUMBIX HA OCBOEHUE KaKJ0M TEMbI YUEOHOr0 MpeaMeTa « XUMHs
AnantupoBaHHOM OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOIO 00Iero oOpa3oBaHUs OOydYaroOLIUXCSA C 3alepiKKOi
IICUXWYECKOTO Pa3BUTHS, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOLIUM pa3zesioM pabouel mporpaMMbl yueOHOT 0 IpeaMeTa « XUMUs»
OCHOBHOW 00pa3oBaTelpbHONM IpOrpaMMbl OCHOBHOTO o00miero oopazoBanus. Ilpum stom Opranuzanus BipaBe camMa BHOCHUTH
U3MEHEHUS B COJIEp)KaHUE U paclipesie]ieHre y4eOHOro MaTepuaia 1o rojaM o0y4eHusi, B OCIEI0BaTEIbHOCTh U3yUEHUSI TEM U
KOJIMYECTBO YacOB Ha OCBOCHUE KaX /101 TEMBI, OTIpEIeNIEHUE OpraHu3allMOHHbIX (hopM 00yueHus U T.11. OOOCHOBAHHOCTH JaHHbBIX
U3MEHEHUN onpenensercs BbIOpaHHBIM 00pa3zoBaTenbHOM opranuzanuedt YMK, uHIuBUAYyanbHBIMU TCUXO(PHU3UYECKUMU
O0COOEHHOCTSIMU KOHKpeTHBIX oOyuaromuxcs ¢ 3[1P, creneHpio 0CBOEHHOCTH UMU YYEOHBIX TEM, pEKOMEHAALNUIMHU 110 0TOOPY U
ajanTanuy y4eOHOro MaTepuana no XuMuHu.

Bcero 140 4, u3 HUX 7 4 — pe3epBHOE BpeMsI

8 KUIACC
(2 g B HEmemto, Bcero 70 1, u3 HUX 3 9 — pe3epBHOE BpeMsI)

Tembl, OcHOBHOE copeprKaHue OCHOBHbIEe BUAbI AeATENbHOCTU
pacKpbiBalowWwMe gaHHbIK pasaen obyuatowmxca
nporpammbl,
M KOJINYECTBO 4acoB,
OTBOAMMOE Ha UX U3ydYeHUne

Pa3nen 1.IlepBonauanbHbie xumudeckue nousitusi(17 q)
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Tema 1. XuMusaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOM AeATEeIbHOCTH
YyeJI0OBEKa

(74)

[IpegMeT xuMuUU. Posib Xumuu 8 H#U3HU 4es08eka. Xumusi 8
cucmeme Hayk. Memodusl NO3HAHUS 8 XUMUU.

Tesna u BewecTBa. PUsnyecKre CBOMCTBA BELIECTB. ArperaTHoe
cocTosiHMe BellecTB. YucThle BelecTBa U cMecHu. Cmoco6bl
paszeseHus cMeceil. Pu3nvecKre U XUMUYECKUE SIBJEHUS.
[IpU3HaKK U YCJI0BUS MPOTEKAHUS XUMUYECKUX PEAKIUM.
3HAaKOMCTBO C IpaBUJIaMH 6€30aCHOCTH U MPUEMaMH paboThI B
XUMHYeCKOH JJabopaTopHu.

JleMoOHCTpanumu

1. JlaopaTopHoe 060pyA0OBaHue.

2. Passin4yHble BU/ABI XUMUY€ECKOH NOCYAbI.

3. 06pasubl BellecTB.

4. Cioco6xl pasfiesieHus cMecel (GUabTpoBaHMe, BbIIapUBaHUe,
JUCTUILISALUSA, XpoMaTorpadus).

JlaGopaTopHble M NpaKTU4YeCKUe PaboThbl

Jla6opamopHbie onbimbl:

OmnucaHve GU3MYECKUX CBOWCTB BEILECTB.

PasneneHue cMecH C IOMOIIbIO MarHMUTa.

IIpakmuueckue pabomul:

Ne 1. [IpaBusa TeXHUKH 6e30MACHOCTH U HEKOTOpbIEe BUJBI
paboT B XUMHUYeCKOH JJabopaTopuu

Ne 2. HabntogeHue 3a ropswein ceeyon

Ne3. AHanun3 noysbl
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PackpbIBaThb CMbIC/ U3y4aeMbIX IOHATHH C IOMOLIbIO NeAArora.

PackpbIBaThb poJib XUMHH B IPUPO/JIE U XKU3HU YEJIOBEKA, €€ CBSA3b C IPYTUMHU
HayKaMH.

Pazsin4yaTh YUCTbIE BELECTBA U CMECH; O HOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh PpusnvecKre U XUMUYECKUeE SIBJIEHUS C ONIOPO Ha OTpe/eseHusl.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLUH U YCJIOBUS UX IPOTEKAHUSI.

CsieoBaTh NpaBUJIaM M0JIb30BAHUSI XUMUUECKOH NMOCY/[0M U J1ab0paTOPHBIM
060py/J0OBaHUEM, A TAKXKE IPABUJIaM 00palleHHs] C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLUSIMH 110 BBIIIOJIHEHUIO IPAKTUYECKUX PABOT MO,
KOHTpPOJIEM IIeAarora.

[I1aHUPOBATDb U POBOJUTH XMMUYECKUH IKCIIEPUMEHT 110 U3YYEHHIO U
ONHMCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/iesieHUs cMecei
BeLeCTB 10/, PyKOBO/ICTBOM IleJiarora ¢ 06Cyx/ieHHeM IJlaHa paboThl.

Hcnonb3o0BaTh NpU BINOJIHEHUH Y4e6OHBIX 3a/JaHUH U B IIpoliecce
HCCJIel0BaTeNbCKOH J1eITeIbHOCTH HayYHO-MOMYJIAPHYIO JINTePaTypy
XMUMHUYECKOT0 COZIep>KaHusl, CIpaBOuYHble MaTepHaJbl, pecypcbl UHTepHeTa noj,
PYKOBO/ZCTBOM Ilefiarora.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpPMaIMIO0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
WCI0/1b30BaTh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMUH



Tema 2. BerectBa
U XMMUYECKUE peaKIuu
(10 4)

AToMbI ¥ MoJIeKyJIbl. XUMHUY€eCKHeE 37IEMEeHThI. 3HaKH (CUMBOJIbI)
XUMHYECKHUX 3J1eMeHTOB. [IpocThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKY/ISIPHOE YieHue.

Xumuueckasi popmyJia. BaleHTHOCTb aTOMOB XUMHYECKUX
3JIeMEHTOB. 3aKOH NOCMOAHCMBA COCMA8a 8euecms.
OTHOocuTe/IbHAsA aTOMHast Macca. OTHOCHTeJIbHAsI MOJIeKyIsipHast
Macca. MaccoBas 1011 XMMU4Y€eCKOT0 3JIeMeHTa B COeJUHEeHHH.
dusnyeckre U XMMUYeCKHe ABJIeHUs. XMMUYecKas peaKiusl.
[Ipu3Haku 1 ycl0BHA NPOTEKaHUs XUMHUYECKHUX PeaKIH.
XUMHYeCcKHe ypaBHeHHs.

Tunbl XUMUYECKUX peaKLUi (coeJMHEHMS, PA3/IOXKeHUs,
3aMelleHus1, 06MeHa).

3aKOH COXpaHeHUs1 MacChl BELIECTB.

M. B. JlomoHOC08 — y4éHblil-aHYUuKA0Nneducm.

AemoHcTpauumn

dusnyeckue sBIeHUs (pacTUpaHUe caxapa B CTYINKe, KUIIeHHe U
KOH/ZIEHCALUS BOABI U T. [1.).

XuMHuyeckue siBeHus (TopeHue CBeuH, pasjioKeHHe caxapa,
B3aUMO/JIEWCTBHE CEPHON KUCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa Meau(ll), B3aumoeiicTBue xKesesa ¢
cepoii, B3auMoeicTBHe xkeJse3a ¢ pacTBopoM costu Megu(11)).
OnbIT, MJJIIOCTPUPYIOLIMHN 3aKOH COXpaHEHHUS MacChl.

Na6opaTopHble u NpakTMYeckue pabotbl

JlabopamopHble onbimbl:

[Ipumeps! pusnveckux siBjeHU (M1aBjaeHue BOCKa, TassHUE
JIbAA).

[IpuMephl XMMHUYECKUX SIBJEHUH (TPOKaIMBaHUE MeJJHON
MPOBOJIOKH, B3aUMO/[€MCTBHE MeJia C KUCJIOTOH).

Mopesin aTOMOB U MOJIEKYJT

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakuui

BbiyucneHus

— OTHOCHUTEJbHOH MOJIeKyJIHpHOﬁ MacCChbI BELIECTB;

— MAaccoBOH JI0JIK XUMHUYECKOTO 3JIeMeHTa 110 popmy.Jie
COeIMHEHHA.

[IpyMeHSITb eCTECTBEHHO-Hay4YHble METO/Ibl I03HAHUS (B TOM YHC/IE
Hab6JII0/ieHUE, MO/Ie/IMPOBaHKE, IKCIIEPUMEHT) U OCHOBHBIE OTlepaluu
MBICJIUTE/ILHOU J1eITE/IbHOCTH (CpaBHEHUE, KIaccuPUKaLUA) A1 U3YYeHUSs
BELIECTB U XMMHUYECKHUX PeaKIMi C ONOpPOH Ha aJITOPUTM HJIH CXEMY.

PacKkpbIBaThb CMbIC/I U3yYAEMBIX MOHSATHH U 3aKOHOB U NIPUMEHSITh 3TH NOHSATHUSA
MpU OMMCAaHUU CBOWCTB BELECTB U UX MPEBPALIEHUH ¢ ONOPOii Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazsnyaTh GU3NYECKHE U XUMUY€ECKUE SIBJIEHUS, 00BSACHATD UX CYLIHOCTDb C TOYKH
3peHMsI aTOMHO-MOJIEKYJISIDHOTO YYE€HHUs C OTIOPOM Ha ONpe/ie/IeHUs U CXEMBI.

OnpefensiTb NPU3HAKU XUMUYECKUX PeaKL1H, YCI0BUs UX IPOTEKAHUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMHUYECKHUX sIBJeHUH C TOUKU 3peHus
aTOMHO-MOJIEKYJ/ISIPHOTO yYeHHUS C UCT0JIb30BaHUEM BU3yaIbHOH OMOPHI.

KnaccuduuypoBaTh XMMHUYECKHE peaKLUH (110 YUC/TY U COCTABY pearupyrouiux u
06pa3yoLIMXCcs BEIIeCTB) C ONIOPOH HA CXEMBI.

CocTaBasATh GOPMYyJibl GMHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpPeJe/sATh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aIFOPUTM y4eOHbIX
IeUCTBUMN.

PaccTaBsiATb K03 OUIMEHTHI B ypaBHEHUAX XUMUYECKUX PEAKLUH C OIIOPOH Ha
aJITOPUTM YYEOHBIX JeHCTBUIMA.

Crie0BaThb IpaBHUJIaM M0JIb30BAHUSA XUMHYECKOH ITOCYZ0H U JaGOPaTOPHBIM
060pyZ0BaHHEM, @ TAKXKe TPaBUJ/IaM 00pallleHHs C BEIleCTBAaMH B COOTBETCTBUU
C UHCTPYKLMAMM 110 BbINOJHEHUIO JTa60PAaTOPHBIX XUMUYECKHUX OIBITOB MO/,
KOHTpOJIEM le/iarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOH JIeATENbHOCTH
Hay4HO-NOMYJIIPHYIO JIUTEPATYPY XMMHUY€ECKOT'0 COZlepKaHHUs, CIPaBOYHbIe
MaTepuasbl, pecypcbl MHTepHeTa o pyKOBO/CTBOM IeJjarora.

BbicTpanBaTh pa3BEépHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMaIUIO0 U3 y4ebHMKA U CIPAaBOYHBIX MaTEPHA/IOB, TPAMOTHO
WCI0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMUH

Paszpen 2. BaxxHellMe npeACTaBUTE/IM HEOPraHUYeCKUX BellecTB. KoinyecTBeHHble OTHOLIEHUA B

xumMui (21 4)
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Tema 3. Bo3gyx. Kucnopoga.
MoHaTue 06 oKkcuaax

(54

Bosayx — cMecnh rasos. CocTaB Bo3yxa.
Kuciopos — asiemeHT U ipocToe
BelllecTBO. 030H — a/1/10MponHas
Modudukayus kucaopoda.

Haxox/ieHHe KUC10poJa B Ipupoje, GU3nUecKre U XUMUYEeCKHe

CBOMCTBA (peakLuM OKUCJIeHUs, TopeHue). Yca10BUs
BO3HMKHOBEHHUS Y NIpeKpalleHus ropeHus. [lousatue

06 OKCHUAX.

Cnocobbl noayueHus kucaopoda 8 1abopamopuu U
npomvluieHHocmu. [lpuMeHeHure kucaopoaa. Kpyrosopot
KHUCJI0OPO/Jia B IPUPOJeE.

Tens0801l 3gphexkm Xxumuyeckoll peakyuu, NOHsIMue o
mepMOXUMUYecKoM ypasHeHUU, 3K30- U IHI0TEPMUYECKUX
peaxiusx.

Tonaueo (Hegpmb, Y2016 U MemaH). 3azpsizHeHUe 8030yxa,
cnoco6ul e2o npedomspaujeHust. YcueHue napHuUK08020
adpdpexkma, paspywieHue 030H08020 C/A0S1.

AemoHcTpauumn

B3aumopeiicTBre pocdopa, cephl U KeJie3a C KUCJI0POL0M
(BO3MOXKHO UCNOJIb30BaHUE BU/IE00TBITOB).
OnpefenieHUe coZlep>KaHuUsl KUCI0pPO/ia B BO3AyXe.
OnbITEL, eMOHCTPUPYIOLLHE YCJI0BUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

Na6opatopHble 1 NpakTU4YecKkue pabotbl
Jla6opamopHbwliil onbim:

O3HakoMJIeHHe C 06pa3LiaMU OKCH/OB.
Ilpakmuueckast paboma:

Ne 4. [lonydyeHHe KUCI0POJA, U3YUEHUE ero CBOMCTB.

BbiyucneHusi
— MOJIeKyJIHpHOfI MacCCbl KUCJIOpOZAA U 030HA HA OCHOBAHHUH
aTOMHOfI MaCChbl XUMHUYECKOI'0O 3JIeMeHTa
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PackpbIBaTbh CMbIC/ MU3yYyaeMbIX TOHATHHN U IPUMEHSTb 3TU OHATUSA IPU
OTMCAaHUU CBONCTB BelLlleCTB U X NpeBpallleHUH ¢ HCI0JIb30BaHUEM OMOPHBIX
CJIOB U KJIUIIIE.

XapakTepusoBaTb (OIHUCHIBATDb)C ONOPOIL HA NAAH, CXEMY, KDAMKYIO 3ANUCH
COCTaB BO3/lyxa, pu3NYeCKUe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
ero MoJiy4eHus, IpMMeHeHe U 3HaUYeHNe B IPUPO/ie U )KU3HU YesloBeKa.

CpasHusamb peakyuu 20peHus U Med/1eHHO20 OKUC/IeHUs C IPe/BapUTEIbHbIM
obcyx/ieHueM napaMeTpOB CPaBHEHHUS.

Co6upaTh NpUGOPHI [Jis MOJMYIEHUS KUCIA0POa (BBITECHEHUEM BOJIbI U
BO3/yxa).

Pacno3HaBaTb ONBITHBIM My TEM KUCI0POJ N0/ KOHTPOJIEM Ilefiarora.

Hcnonb30BaTh XMMUUYECKYIO0 CHMBOJIMKY JIJIs1 COCTaBJIeHUsI GOPMY.JI BELIECTB,
MOJIEKYISIPHBIX YPaBHEHUH XMMHUYECKUX PeaKIUH C yyacTHeM KUCJI0pOoJa.

OOGBSACHATD CYLHOCTD 3KOJI0IMUYeCKUX P06JIeM, CBI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnesoBaThb NpaBUJIaM 6€30MacHON paboThI B JIJaGOPATOPHH IPU HCIOJIb30BaHUU
XUMUUYEeCKOH IToCy/ibl U 060py0BaHUs N0 KOHTPOJIEM [Ie/Jarora, a Takxe
MpaBU/IaM o6 palleH!s C TOPIOYUMHU BelleCTBAMH B ObITY.

[l;1aHMpPOBATE M OCYIECTBIATh HA IPAKTHKE XMMHUY€eCKHe IKCIIepHMEHTHI,
MPOBOAUTH HAbJIIOJeHUS, [leJIaTh BbIBO/bI 10 Pe3y/ibTaTaM 3KCIIepUMeHTa O/
PYKOBO/ICTBOM Ileiarora.

Y4yacTBOBaTb B COBMECTHOH paGoTe B IpyTIie.

Hcnosib30BaTh NpY BINOJHEHUH YYeOHBIX 3aZlaHUH U B IIpoliecce
HCCJIe/l0BaTebCKOM [lesITeJIbHOCTH Hay4YHO-TONYJIPHYIO JIMTePaTypy
XMMHUYECKOT0 COlep>KaHts, CIpaBOuYHble MaTepHaJbl, pecypcbl UHTepHeTa noj,
PYKOBOACTBOM Nefarora.

BoicTparBaTh pa3BEépHyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpMAIHIO U3 yYeOHHKA U CTPABOYHBIX MAaTEPHAJIOB C OTIOPOi Ha IJIaH,
rPaMOTHO MCNOJIb30BaTh U3y4YeHHbIM NOHATUIHBIN allnapaT Kypca XUMUU



Tema 4. Bogopoa.
IloHATHE 0 KMCJI0TAX U COJIAX

(44)

Tema 5. KosimyecTBeHHBIE
OTHOIIIEHUSA B XUMHH

(64)

Bopopoa — aseMeHT U npocToe BelllecTBo. HaxoxieHue B
npupoje, pru3nyecKre U XMMUYeCKHe CBOMCTBA (Ha MpuMepe
B3aUMOJEUCTBHUS C HEMeTa/lJlaMH U OKCH/IaMHU METAJIJIOB),
NpUMeHEeHUE, CNOCOObI NOTYHeHUsl.

[ToHsITHE O KUCIOTAX U COJISIX.

[emoHcTpauum

[Tonyuyenue, cobupaHye U pacno3HaBaHHe BOAOPO/aA.
['opeHnue Bogopoaa.

B3aumopeiicTBue Bogopoaa c okcuzgoM megu(1I).

Na6opaTtopHble  NpaKkTMYeckue paboTbl
Jla6opamopHblii onbim:

B3auMo/ieiicTBHE KUC/IOT C MeTaIaMHU.
Ilpakmuueckas paboma:

Ne 5. [Tosiy4yeHHe BOAOPO/A, U3yYeHHEe ero CBONCTB.

BbiyucneHusi
— MOJ'IeKyIIﬂpHOfI MaccChI BellleCTBa Ha OCHOBaHH U aATOMHOH
MacCCbl XUMHU4YECKHUX 3JIEMEHTOB

KosnndecTBo BewectBa. MoJib. MosisipHas Macca. 3ak0H
ABorazpo. MosisspHbI# 06'bEM ra30B. PacuéThl 10 XUMUYECKUM
YpaBHEHUSIM.

JleMoHCTpanua
O6pa3sibl BelleCTB KOJMYECTBOM 1 MOJIb.

BbiyucneHus

— 06'bEMa, KOJINYECTBA BELIECTBA ra3a [0 ero U3BeCTHOMY
KOJIMYECTBY BellleCTBA WU 00 bEMY;

— 06'bEMOB ra3oB 110 ypaBHEHUIO peaKLIMK1 Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOIIIEHUM Ia30B
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PacKpbIBaThb CMbIC/I U3yYAEMBIX IOHATHI U IPUMEHSITb 3TH NOHATUS NIPU
OIMCAaHUU CBOMCTB BEILECTB U UX MPeBPaLEeHUI.

XapakTepu30BaTh (OMUCHIBATh) GU3NUECKHUE U XUMHUUECKHUE CBOWCTBA BOJ0OPO/a,
CIOCOGBI €0 MOJIyYeHHs], IPUMEHEHUE C ONOPOH Ha IJIaH, KPATKYIO 3aIKCh,
cXeMy.

Co6upaTb npu6Op AJ15 NOJYy4eHU BOAOPO/A C UCIOJIb30BaHHEM BU3yabHON
Onopsl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX yPaBHEHU M XUMHUYECKUX PeaKIUH € yyacTHEM BOLOPOJA C
OIOPO¥ HA AJITOPUTM.

CrnenoBaThb paBuJIaM 6e30MacHON paGoThl B JIaGOPATOPUH NPU HUCI0JIb30BaHUH
XMMHYeCKOH MoCy/ibl ¥ 060pyJOBaHUSA M0/ KOHTPOJIEM Te/larora., a Takxe
npaBuJIaM 06palLleHHs C TOPIOYMMHU BellleCTBaMU B ObITY

[11aHMpPOBATh U OCYIIECTBJIATh HA IPAKTHKe XMMUYeCKHe 3KCIIEPUMEHTBI,
NPOBOJUTH HAGJII0/IEHUS, J1e1aTh BBIBObI [0 pe3y/IbTaTaM 3KCIIePUMEHTA M0/
PYKOBOZCTBOM IleZjarora ¢ 06Cy>kieHHeM IlJIaHa paboThl, C UCII0JIb30BAaHUEM
KJIMLIE.

Y4yacTBOBaTh B COBMECTHOH paboTe B IpyIIIIE.

[I1aHUPOBATh U OCYLIECTBAATh HAa MPAKTHKe XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], ieJIaTh BBIBO/BI 110 pe3y/IbTaTaM 3KCIepUMEeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymne

PacKpbIBaTh CMBIC/ U3y4aeMbIX MOHATHH U IPUMEHSTD 3TH NOHATHS, @ TAKXKe
M3y4YeHHble 3aKOHbI ¥ TEOPHHU JJIs1 pellleHHsI pacuéTHBIX 3a/,a4 C TOMOILbIO
nezarora.

BBIYMCIATH MOJIIPHYIO MacCy BeleCTB; KOJIMYECTBO BELIeCTBa, 00'bEM rasa,
Maccy BelllecTBa C OOpoM Ha o6pasel, Ha GOpMyJIbl;

[IpoBOAUTE pacyéThl 10 YpaBHEHUSM XMMHYECKUX PEAKLUH C OTOpOH Ha
o6pasel], aITOPUTM yueOHbBIX IeMCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB UJIH NPOAYKTOB
peakLHH.

BbicTpanBaTh pa3BEépHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
¢dopManio U3 yue6HHKa U CIPABOYHBIX MAaTEPHUAJIOB, PAMOTHO HCII0JIb30BaTh
W3y4eHHbIH NOHATUHHBIN annapaT Kypca XMMHUH € IOMOILbIO ejiarora.



Tema 6. Boaa. PacTBopsbl.
IloHATHE 06 OCHOBAaHMAX

(64)

BoJia, ee cocTaB, cTpoeHue, MoJieKyJibl. PU3HMYECKHE CBOMCTBA
BO/JIbL. AHA/IU3 U CUHMe3 — MemoJdbl U3yveHusi cocmasa 800bl.
XUMHUYECKHE CBONCTBA BOAbI

(pa3/io:xeHUe, peaKIK C HATPHUEeM, OKCH/I0M KaJIbLUs, OKCUIOM
cepsbl V.

CocTaB ocHOBaHUH. [loHsATHE 06 UHAMKATOPAX.

Boda kak pacmeopumestb. PacTBopbL. Pacmeopumocms gewjecms
8 gode.

HacwlyenHble u HeHacblujeHHble pacmeopsl. MaccoBas 015
BelllecTBa B pacTBOpeE.

Poab pacmeopos & npupode u 6 xcusHuU veaoseka. Kpyeosopom
800b! 8 npupode. 3arpsi3HeHue NPUPOJHBIX BoJ. OxpaHa

Y OYMCTKA IPUPOAHBIX BOJ,

AemoHcTpauumn

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMOJEUCTBHE BOJIbI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BH/I€OMATepPHAJIOB).

PacTBopeHue BellecTB € pa3/JIMYHON paCTBOPUMOCTBIO.
HcceoBaHNe pacTBOPOB KUCJIOT U LjeJI04YeH C TOMOLIbI0
WH/IMKaTOPOB.

Nab6opatopHble 1 NpakTUYecKue paboTbi

IIlpakmuyeckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBOM
Jl0J1eH pacTBOPEHHOTO BellleCTBa.

BbilyucneHus
— C UCII0JIb3OBaHHWEM IIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PackpbIBaTh CMbIC/ U3y4aeMbIX MOHATUH U IPUMEHATD 3TH MOHATUSA IPU
OTMCAaHUU CBONCTB BellleCTB U UX NTpeBpallieHUH C TOMOLbIO NTejarora.

XapakTepu3oBaTh $U3UUeCKHe U XUMUUeCKHe CBONCTBA BOJbI, €€ pOJib KaK
pacTBOpUTEJIS B IPUPOHBIX ITpolieccax ¢ ONOPOoH Ha IJIaH U CXeMy.

CocTaB/IAITh ypaBHEHH XUMUYECKHUX PeaKIUH € y9acTHeM BOJbI C OTOPOX Ha
cxemy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
MPUPOHBIX BOJ, CIOCOOBI OYMCTKU BOABI OT IPUMecel, Mephl 110 OXpaHe BOJ,
OT 3arpsi3HeHHUs NocJie pe/iBapUTebHOI0 CTPYKTYPUPOBaHUS MaTepHaJla.

[ln1aHMpOBATE M OCYIECTBAATh Ha MPAKTHKE XUMHUYeCKHe I9KCIePUMEHTHI,
NPOBOAUTH HAbJIIO/IeHHUS, [ie1aTh Bbl-

BO/bI 10 pe3yJIbTaTaM 3KCIIepUMeHTa 0/, KOHTPOJIeM N1e/larora, ¢
WCI0JIb30BaHUEM KJIUILIE.

CrnenoBaThb paBuJIaM 6e30MacHOM paGoThl B JIaGOPATOPUH NPU HUCI0JIb30BaHUU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUsA N0/ KOHTPOJIEM NeJjarora.

[IpoBOAUTD BbIYUCIEHUSA C IPUMEHEHUEM IIOHATUA «MaccoBad [0J14 BelleCTBa B
pacTBope» ¢ onopoi Ha GopMyJIbL.

Hcnonb3oBaTh NpH BbINOJHEHUH y4eGHBIX 3alaHUH U B ITpoLecce
HCC/Iel0BaTENbCKOM AesITeIbHOCTH HAyYHO-TIONYJISPHYIO0 JIUTEepaTypy
XUMHYEeCKOTr0 COJilep>KaHus, CIpaBOYHble MaTepuabl, pecypcbl UHTepHeTa
110/, pyKOBOZACTBOM Ilefarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
rHopMalHIo U3 yIeOHUKA U CIPABOYHBIX MATEPHAJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN annapaT Kypca XMMUHU Nocjie
NpeiBApUTEJIbHOTO CTPYKTYPUPOBAaHUSA MaTepHaja



Tema 7. OCHOBHBbIE KJIaCChI
HeOopraHu4ecKux
coeIUHEHU

(94)

Kinaccudukanus HeopraHU4eCcKUX COeJUHEHUH.

Okcuzpl: cocTas, kaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
am@omepHble, Heco/eobpasyrujue Ha npuMepe okcuda yesepoda
Il u okcuda asoma Il, HomeHK1aTypa. [lo/1y4eHue OKCUJi0B
(B3aMmopgeincTBMe C BOAOM, KUCIOTaMM, LLLeSIoYamMu).

OcHoOBaHUA: cOCTaB, KJaccudukanys (11eg10494 U
HEpacTBOPUMble OCHOBAaHMs), HOMEHKJ/IATypa.

KucioTsl: cocTaB, kiaccudukans, HOMEHKIATypa, usnieckue
Y XMMHUYeCcKHe CBOMCTBA (B3aUMOAENCTBHE C OCHOBHBIMHU
OKCHJIAMU COJISIMU Ha IPUMepe COJISTHON U CEPHOM KUCJIOT),
€noco6bl noayyeHusl. P ak THBHOCTH METaJLJIOB.

Cosm (cpefiHUE): HOMEHKJIATYPA, CHOCOObI NOJTYYeHUs],
B3aUMO/IeHICTBHE COJIEH C MeTa/lJlaMH, KUCJIOTaMy, 1|eJI09aMHU U
COJISIMHU.

['eHeTHueCcKas CBA3b MEXAY KJIAaCCAMH HEOPTaHUYECKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHe 06 aMPOTEepPHBIX
I'MIPOKCH/IaX Ha IpUMepe [IMHKA U aTllOMUHUA. XUMUYeCKHe
CBOMCTBA - B3aUMO/leiCTBHE C KUCIOTAMU U LIeJI04aMHU.
PasJioxkeHue Npy HarpeBaHHUH.

JAemoHcTpauumn

06pa3ubl HeOpraHMYeCKUX BellleCTB Pa3/IMUHbIX KJIaCCOB.
BsauMozelicTBHe pacTBOpa CEPHON KMCIOTHI C OKCUZ,0M
menu(Il).

Peakuyus HelTpasinsayuu.

BriTecHeHHe 0HOTO MeTaJljla [pyTUM U3 pacTBOpa COJIU.

Na6opatopHble 1 NpakTU4Yeckue pabotbl

Jla6opamopHbie onbimbl:

B3auMogelicTBUE KUCIOT C MeTa/lJIaMH.

[TonydyeHne HepaCTBOPUMBIX OCHOBAaHH .

B3anMopeiicTBYe HepacTBOPHUMBIX OCHOBAaHUH C KUCJIOTaMHU.
PasnoxkeHue rugpokcuia Meau(Il) mpu HarpeBaHUM.
IIpakmuyeckas paboma:

Ne 7. PelieHue 3KclleprMeHTa/bHbIX 33Ja4 10 TeMe «OCHOBHBIE
KJIacChl HEOPraHUYeCKUX COeJMHEHUI».

BbiyucneHusi
— 10 ypaBHEHHUAM XUMHUYECKUX peaKuuﬁ

OmnpezeneHre OCHOBHBIX KIaCCOB HEOPTaHUUECKUX COEAMHEHMH M0 TabIIoHy.
CocraBieHHe CXeM CTPOEHHSI OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX COSMHEHUH Ha
OCHOBE OIIPEEICHUS.

CocrasieHne (popMyII OCHOBHBIX KJIACCOB HEOPTAaHWIECKHUX COCMHEHUH 1 HAa3bIBAHUE
UX 110 MEXIYHApOIHOI U TPUBHAILHOH HOMEHKJIATYPE C HCIIO0JIB30BAaHUEM
OTIpEeENeHNUs U TaOIHIBI PACTBOPHMOCTH.

KnaccuduumpoBanue n3ydaeMbIX BEIIECTB [0 COCTABY U c80licmeam ¢ ONOPoil Ha
OTIpEIENeHNs], CXEMBI M TAOJIMILy PACTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIaCCOB HEOPTaHWYECKHUX COETUHEHHUIN 0] pyKOBOACTBOM Ieqarora.
[Iporuo3upoBaHue CBONCTB BEIIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB
H3y4YECHHBIX KJIACCOB, IPYII BELECTB, K KOTOPHIM OHU OTHOCSITCS C UCIIOJIb30BaHUEM
cxeMbl «I'eHeTuuecKasi B3auMOCBS3b OCHOBHBIX KJIaCCOB HEOPIaHUUECKUX
COeIMHEHHUII» MO PyKOBOJICTBOM II€/Iarora.

CocraBieHre MOJNEKYISIPHBIX YPaBHEHMH peaKkiuii, MIUTIOCTPUPYIOMINX XUMHIECKHIE
CBOICTBa U3YYEHHBIX KJIACCOB U CNOCOObI NOJIYYeHs BEIIECTB HU3yIEHHBIX KIIACCOB,
TPYIII, a TAKXKe MOATBEPKJAIOMINX TeHETHIECKYIO B3aHMOCBSI3b MEXKIY HUMH, C
0ropoii Ha BepOaJIbHYIO CXeMY B KaUeCTBE 3PUTEIIHHON OIIOPHI.

CocraBiieHHEe MOJICKYJISIPHBIX YPAaBHEHUH peakluil 10 cXeMaM C IpeABapUTEIIbHBIM
00CYXICHHEM BBIOOpa PearupyroInuX BEIECTB.

Berancnenue no ypaBHEHHsIM XUMHUIECKHX PEaKIMi KOJIUYeCTBa, 00bEMa, MacChl
BEII[ECTBA IT0 KOJIMUIECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIHH IO
ANTOPUTMY.

[InanupoBaHue U OCYIIECTBICHHUE HA IPAKTHKE XUMUUECKOTI'O SKCIIEPUMEHTA U
HaOJIIO/ICHNS T10]] PYKOBOACTBOM YYHUTEIIS.

DopMynrpoBaHHEe BBIBOJOB 110 Pe3yJIbTaTaM HKCIIEPUMEHTA € UCIOIb30BaHUEM
OIIOPHBIX CJIOB.

dopMypoBaHUE C TIOMOLIBIO ME1arora 1 BBINOJIHEHHE MpaBHII 0€30I1acHOi paboThI B
71a00paTOPHH TIPH HCIIOIB30BaHUH XUMUUECKOH TOCY B! X 000pyIOBaHMSI.
Hcrnonb30oBaHue MpY BBIOJHEHNH YUeOHBIX 3a1aHHH U B ITpoLiecce
HCCIIeI0BATENbCKOHN NeATeTbHOCTH HAyIHO-TIOY IIPHOH JINTEPaTyphl XUMHIECKOTO
COZepKaHHsA, CIIPaBOYHbIE MaTepHalbl, pecypcsl FIHTepHeTa, ocylecTBIeHIE BEIOOpa
10/l PYKOBOJICTBOM II€Aarora.

BeicTpanBaHne pa3BEPHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB € ONOPOH Ha
uHbOpMaIIO U3 ydeOHUKA U CIIPaBOYHBIX MaTEePUaIOB, TPAMOTHOE HCIIOIb30BaHHE
U3y4YEHHOI'0 IIOHATUIHOTO amnmnapaTa Kypca XUMHUH C UCIOJIb30BaHHUEM IIaHa,
OTIOPHEIX CJIOB, AJITOPUTMA.

Pasgeun 3. [lepuoauyeckuii 3akoH u [lepuoguyeckasi cucteMa XUMHUYeCKHX 3/ieMeHTOB JI. U. MeHe1eeBa.
CTpoeHue aTOMOB. XMMU4YeCcKas CBA3b. OKMC/INTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKknuM (15 u)
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Tema 8. NMeproanYECKUNiA 3aKOH U
Nepuopguueckas cuctema
XUMUYECKUX 3/IEMEHTOB

A. U. MeHpene-eBa. CtpoeHue
atoma (10 )

[lepBble NONBITKU KJacCUPUKALMU XUMHYECKUX 3JIEMEHTOB.
[ToHsiTHE O rpynnax CXOJHbIX 3JIEMEHTOB (ILleJI04YHble U
11leJI04HO3€eMeJIbHble MeTaJlJIbl, FaJI0reHbl, UHEPTHBIE ra3bl).
InemeHmol, Komopble 06pasyrom

amg@omepHble 0Kcudbl U 2uOpOKcUdbL.

[lepuoaunyeckuii 3akoH u [lepuogu-dyeckasi cucreMa
XMMHYecKux aeMeHTOB /I. . MeHpeseeBa. [lepuojpbl, rpynmnsl,
noArpynnel. PU3nyecKHil CMbIC] MOPALKOBOT0 HOMepa
3JIeMeHTa, HOMepOB MepHo/a U IPyIbIL.

Ctpoenue aToMoB. CocTaB aTOMHBIX ffiep. M3omonbil.
dnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 060J109€K AaTOMOB NT€PBBIX
20 XMMHYeCcKHX 371eMeHTOB [leprouyecKoi CUCTeMBbI

JI. U. MengeneeBa.

XapaKTepHCTHKAa XUMHUYECKOTO0 3J1eMeHTA I10 ero MOJIOXKEHHUIO B
[lepuopuueckoit cucteme /I. U. MeneneeBa.

3aKOHOMEpHOCMU U3MeHeHUsl C80liCM8 3/1eMeHMOo8 MA1blX
nepuodos u 2/1a8HbIX N002pynn 8 3asUCUMOCMuU 0M aMoMHO20
(nopsidkogoz0) Homepa.

3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoil cucmemol
XUMUYeECKUX 3/1eMeHMO8 0151 pa3sumust HaQyKu U npakmukxu.
/1. H. MeHdeneee — yuéHvlil, nedazoz u 2paic0aHuH.

JAemoHcTpauumn

KopoTkomnepuoaHas u AJMHHONIEpUOUHAsT GOPMBI
[lepronyeckoil cUCTEMbI XUMUYECKUX 3JIEMEHTOB

. U. MeHpeneesa.

O3HaKoMJIeHHE C 00pa3l[aMU MeTAJIJIOB U HEMETAJJIOB.

Na6opaTopHbie U NpakTUYeckue paboTbl

JlabopamopHulii onbim:

B3aumo/eicTBHE T'MAPOKCHAA IIMHKA C pACTBOPAMH KHCJIOT U
ieja09en
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PackpbIBaTbh CMBICJI TIEPUOJUYECKOTO 3aKOHA 110/], pYKOBO/CTBOM Ile/iarora.

[ToHuMaTh cyllecTBOBaHUe NepUOAMYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/IeMeHTOB (M3MeHeHHe paJJiyCcOB aTOMOB U 3JIEKTPOOTPHULATENbHOCTH) U UX
coelMHEHUH OT I0JIOKEHUS B IEPUOANYECKOM CHCTeMe U CTPOEHHsI aToMa C
HCI0JIb30BaHUEM CXeM U TabJIuL.

YcTaHaBAIMBATb CBsI3b MeX/y M0JI0KEHHEM 3/IeMEHTA B [IepUOANYECKON CHUCTeMe
Y CTPOEHHEeM ero aToMa (CoCTaB U 3apsA 4pa, o6liee YUC/I0 3JeKTPOHOB U
pacrpe/iesieHUe UX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MeHeHUs1 CBOWCTB 3/IEMEHTOB U UX COeJUHEHUH 110
rpynnam 4 nepuogam [leproauyeckoil cucTeMsl € IOMOLIbIO TeAarora.
XapakTepu30BaTh XUMHYECKHeE 3JIeMEeHThI IePBbIX TPEX IePHOA0B, KajIus,
KaJIbII¥s N0 UX MoJIoKeHUI0 B [leprogudeckoit cucteme /I. U. MeHeneeBa.

CrnenoBaThb npaBu/iaM 6e30nacHOM paboThl B JaGOPATOPUH TP UCTIOIb30BAHUU
XMMHYeCKOH 1ocy/ibl ¥ 060py/J0BaHUsA 110/ KOHTPOJIEM IleJjarora.

BreicTparBaTh pa3BépHyThble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpMalMI0 U3 y4ebHMKa U CIPAaBOYHBIX MaTEPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4eHHbIN MOHATUIHBIN aNnapaT Kypca XUMUHU N0C/Ie
CTPYKTYpUPOBaHUSA MaTepuasla ¢ UCI0Jb30BaHUEM KJIHULIe.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOHHKa [ocIIe
CTPYKTYPHUPOBAaHUS MaTepHaJa, CIpaBoYHble MaTepuabl ([lepuoguyeckyro
CHUCTEMY XUMHUUYeCKHUX 371eMeHTOB /l. U. MeH/ies1eeBa, Tab 1M1y pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U COJIel B BOJie, 3JIEKTPOXUMHUYECKUN PAJ HallpSXKeHU
MeTaJlJIoB).

HWcnosb30BaTh NpH BBINOJHEHUH y4eOHBIX 3aZjlaHUH U B IIporiecce
HCC/IeJ0BAaTe/IbCKOM 1eITe/IbHOCTH HAayYHO-NIOMYJ/IIPHYIO INTepaTypy
XUMHUYECKOT0 COZlep>KaHMsl, CIpaBOYHble MaTepHasbl, pecypcel UHTepHeTa Noj
PYKOBOJCTBOM Ilejarora



Tema 9. Xumunueckas csasb.
OKucAuTenbHo-

BOCCTaHOBUTE/IbHbIE peaKkuuu
(13 4)

9 KJIACC

InekmpoompuyamenbHOCMb ATOMOB XUMHUYECKUX 371EMEHTOB.
XuMHvecKas CBsi3b (MOHHAas1, KOBaJIeHTHasl 0JIsipHast U
KOBaJIeHTHasl HEMOJISIpHAs).

CTeneHb OKMCJIEHHUS.

OKHcIMTeNIbHO-BOCCTaHOBUTeIbHbBIE peakuuu (OBP). [Iponeccs!
OKMCJIEHHUS U BOCCTAHOBJIeHUsA. OKHUCIUTEIN U BOCCTAHOBUTEJIH.

[emoHcTpauum
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKIMU: TOpeHue,
peakLuu pa3/oXeHUs, COeJUHEeHUs

(2 u B Henemto, Bcero 70 4, u3 HUX 4 4 — pe3epBHOE BpPEeMsI)

PackpbIBaTh CMbIC/I H3y4aeMbIX IOHSATHI 10/ PYKOBO/JCTBOM Mejarora.

OnpezesisiTb BUJ XUMHYECKOM CBA3U B COEJUHEHUH C UCIIOIb30BAHUEM CXEM.

OnpeseisiTb CTENEHb OKUCIEHHSI XUMUIECKOTO0 3/IeMeHTa 0 GopMyJie ero
COeIMHEHUS C UCII0JIb30BaHHEM AJITOPUTMA.

OnpezensiTh 3JIEMEHT (BeleCTBO) — OKUCJHUTEJb U 3JIeMeHT (BellecTBO) —
BOCCTaHOBHTEJIb.

O6'BACHATD CYLHOCTb NIPOLECCOB OKUCJIEHHS U BOCCTAHOBJIEHHS.

CocTaBJ/ATh 3JIEKTPOHHBIH GalaHC C YYETOM YHC/Ia OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJATh YpaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTE/IBLHOM peaKLUH 110
aJIrOpUTMy pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIBHOM PeaKLHu.

Hcnosib30BaTh PY BHINOJHEHUN Y4e6HBIX 3alaHUi TEKCThI yyeGHUKa nocie

CTPYKTYpPHUPOBaHUs MaTepHaJia, CIpaBOYHble MaTepHaJbl (IePUOJUYECKYIO
CUCTeMY XUMHUUYecKHUX 31eMeHTOB /l. . MeH/jesieeBa, Tab MLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJiel B BOJie, 3JIEKTPOXUMHUYECKUH PsJl HAllPsHKeHUH
METaJJIOB).

MpumepHble TeMbl,
pacKpbiBalowme faHHbI pasgen
nporpammol,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX u3yyeHune

OCHOBHOEe cogeprKaHue

OCHOBHbIE BUAbI A,eATENIbHOCTU
obyuatrowmxca

Pa3ge 1. BemecTBO U XUMHYeCcKHe peakuuu (17 4)

29




IloBTOpEHUE U yriyG/ieHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[lepuoaunyeckuii 3akoH. [leproguyeckas cucteMa XUMHUYECKUX
aneMeHTOB /I. U. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU
B U3MEHEHUU CBOMCTB XMMHYECKHX 3/1eMEHTOB NePBBIX TPEX
Nepro/0B, Ka/lus, KaJbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANyecKor cUcTeMe U CTPOeHHEeM UX aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHUYeCcKHX BelllecTB
(MexxayHa-po/iHas ¥ TpUBHAJIbHAs). XUMUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSALMXCSA K pa3/IMYHbIM KJIacCaM HeOpraHUYeCKHUX
coeJJMHEHUH, UX TeHeTHYecKasi CBI3b HeOpPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbl XUMUYECKOH CBSI3U U TUIIBI
KPHUCTA/UIMYECKUX PELIETOK. 3a8uUcuMocmb c8olicme geujecms om ux
CMpOoeHUsl.

JleMOoHCTpauuu

1. Mojeu KpUCTa/UIMYeCKUX PeIIéTOK HeOPTaHUYeCKHUX BelleCTB.
2. KopoTkonepuoHas 1 JJJIMHHONIepUoHasA GopMbl
[leproandecko cucTeMbl XUMHUY€CKHX 3J1eMEHTOB

. U. MengeneeBa

XapakTepu30BaTb XMMHUECKHE 3J1eMeHThI IePBbIX TPEX IEPUOA0B, KaIUsi U
KaJIbIIUs 0 UX MoJIoKeHUIo B [lepuoauyeckoii cucteme /[l. U. MeHesieeBa ¢
OTOPOY Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTb HeOPraHUYeCKHe BellleCTBa U3y4YeHHbIX
KJIACCOB C OMIOPOY Ha CXeMy, TabJIUIy PaCTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJIacCOB,
NOATBepKAaTh CBOMCTBA IPMMepaMHU MOJIEKYJIIPHBIX YpaBHEHU I
XUMUYECKHX PeaKLUH C OMOpoit Ha CXEMY.

OnpeaensiTb BUA XUMAYECKOM CBA3U U TUI KPUCTAJIMYECKOHN peléTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHMUS 10OCsIe
npeJiBapyUTebHOrO pa36bopa.

BricTpauBaTh pa3BépHyTble MUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
uHbOpMaIHIO U3 y4eGHUKA U CIIPaBOYHBIX MaTEPHAIOB, FPAMOTHO
WCM0JIb30BaTh U3yYeHHbIM NOHATUHHBIN annapaT Kypca XUMHUU.

Hcnonb30BaTh NpH BBINOJHEHUH yueOHbBIX 3aZlaHUH U B IpoLecce
UCCJIe[0BaTebCKOH [lesATeJIbHOCTH HayYHO-NONYJISAPHYI0 IUTEpPaTypy
XUMHUYECKOTO0 COZIep>KaHMUsl, CIpaBOYHble MaTepHaJbl, pecypcbl UHTEepHeTa
[0/l PyKOBOZCTBOM Ilefjarora.

Tema 1. OcCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKui
(44)

Knaccudpukanus XMMU4YeCKHUX peaKLii o pa3InyHbIM IpHU3HaKaM
(Mo yMCIIy M COCTaBY YYaCTBYIOLIMX B PeaKLUH BELIECTB, N0
mensio8omy 3gphekmy, no usMeHeHu cmeneHeli OKUC/AEHUS
XUMUYECKUX 3/1eMEeHMO8, N0 06pamuMocmu, no y4acmuro
Kamasauzamopa,).

K30- U 3HOOMepMuUecKue peakyuu, mepMoxXuMu4eckue ypagHeHusl.
IoHsimue o ckopocmu xumuyeckoll peakyuu. [loHssMUe 0 20MO2EHHbIX
U 2emepoz2eHHbIX peakyusix. [lonssmue 06 06pamumblx

U HEOGPAMUMBIX XUMUYECKUX peakyusix. [Ionsmue o XumMu4eckom
pasHogecuu. Pakmopbi, sausloUjue Ha CKOPOCMb XUMUYECKOU
peakyuu u no/ioxiceHue XUMu4ecKko20 pagHo8ecusl.
OKHUCJIUTENbHO-BOCCTAHOBUTE/IbHBIE PeaKLUH (3JIeKTPOHHBIH
6aJIaHC OKUCJIUTEIbHO-BOCCTAHOBUTENBHON PeaKLHu).

JleMoOHCTpauuu

1. 3aBUCUMOCTb CKOPOCTHU XMMHYECKOM peaKLU OT pa3INYHbIX
dakTOpOB.

2. Bo3zgelicTBHe KaTaJU3aTopa Ha CKOPOCTb XUMHUYECKON peaKIuu.
3. [IlpuMepsb! HEOGPATHMBIX U 0GPATUMBIX PEAKIUH.

4. CMellleHHe paBHOBeCHsI XMMHUYeCKON peaKIuu.

Buruucaenus
— KOJIMYECTBa BelllecTBa, 06bEMa U MacChl peareHTOB WJIH
NPOAYKTOB 10 ypaBHEHHUSIM XUMHUYECKUX peaKLMi

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHSITUH U IPUMEHSITh 3TU NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX MPeBpalleHH.

KnaccuounupoBaTh XMUMHYECKHE PEAKI[UH [0 PA3JIMYHBIM MPU3HAKAM.

YcTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTH XUMUYECKOHN PEaKIMU OT Pa3IUYHbIX
$aKTOPOB MO/; PYKOBOZCTBOM YUUTEJIS.

[IporHo3upoBaTh BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKHX peBpalleHHUH B
Pa3/IMYHBIX YCJIOBUSIX IOCJIe MPeJBapUTENBbHON PabOThL

OnpenensiTb OKUCJIUTENb U BocCTaHOBUTE b B OBP.

CocTaB/IsATh 3JIEKTPOHHBIN GasaHC peaKLUH.

[Tpou3BOUTH BEIYMCIEHHSI IO XUMHUYECKUM YPABHEHUSIM 110 aJITOPUTMY.

BricTpauBaTh pa3BEPHYThIe MUCbMEHHbIE H YCTHBIE OTBETHI C OIOPOU Ha
HH}oOpMaLHI0 U3 YYeGHUKA U CIPAaBOYHBIX MaTEPHAJIOB, FPAMOTHO
HCIOJIb30BaTh U3yYeHHbIH MOHATUUHBIN annapaT Kypca XMMHH 110cCJie
MpeIBApUTENbHOTO CTPYKTYPUPOBAHHUS MaTepHasa.

HWcnosb30BaTh MU BBINOJHEHUH Y9e0HbIX 33/IaHUH U B IIpolecce

HCC/IeI0BaTEIbCKOH 1esITeIbHOCTH HAYYHO-MONYJISIPHYIO JIUTEPATYPY

XUMHUYECKOTO COJIepP’KaHHsl, CTPaBOYHbIe MaTepHaJIbl, pecypchl UHTepHeTa

nocJjie KOHCYJIbTAallUM C reJaroromMm.
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Tema 2. JsieKTpoIuTHYECKasA
Aucconranusa. XuMnu4yeckKkue
peaknuu B pacTBOpax

(84)

Teopusi 3/1eKTPOSTUTUUECKON AUCCOLUALUU. DJEKTPOJIUTHI U
He3JIEKTPOJIUThL. KaTHOHBI, aHMOHBL. MexaHu3m duccoyuayuu
geujecme ¢ pasAuvHbIMU gudamu Xumuveckoll cgsizu. CmeneHs
duccoyuayuu. CunbHbIE U CA0bIE 3JIEKTPOTUTHI.

Peakuuu noHHOTr0 06MeHa, YCI0BUS UX IpOTeKaHUsl. MoHHbIe
YpaBHEHUS peaKLui.

XUMH4YecKre CBOMCTBa KUCJIOT, OCHOBAaHUH U COJIEH B CBETE
npe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsITHE O TUPOIU3E CONEN.

KayecTBeHHbIE peaKiMy HA KATUOHBI

Y aHUOHBI : XJIOPUJ-, GPOMUJ, UO3UJ-, CyIbdaT-, KApOOHAT-,
cunukaT-pocdaT- aHUOHBI, THAPOKCH/-MOHbI KATHOHBI aMMOHMUS,
MarHus, KaJbliusl, aJIlOMUHUS, XKeJie3a 2+, 3+, [IUHKa,
MPUCYTCTBYIOLME B BOJHbBIX PaCTBOpaXx..

JeMoOHCTpauuu

JdJieKTpUYecKast IPOBOJUMOCTb PAaCTBOPOB BELIECTB; ABMKEHHE
HMOHOB B 3JIEKTPUYECKOM I10JIe.

OnbITHI, MJIIOCTPUPYIOLIME IPU3HAKU IPOTEKAHUS PeaK Ui
HOHHOTO 06MeHa.

OnbITHI O ONpe/ieJIeHHI0 Cpeibl B pacTBOpax coJsel (xaopuja
HaTpusi, Kap6oHaTa HATPHs, XJIOpU/IA [IMHKA).

JlaGopaTopHble U IpaKTHYeCKHe

pa6oThbl

JlabopamopHulii onvim:

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

Y 11€J104M, Kap6oHaTa HaTPUS U COJISTHOU KHUCIOTHI, peaKius
HeUTpasu3auuu Mexy 'MAPOKCUI0M Kalds U COJISTHOM KUCJIO0TOH.
Ne9. KayecTBeHHble peakLMn Ha MOHbI B pacTBope.

Ilpakmuyeckas paboma:
Ne 1. PemieHue skcnepyuMeHTa/IbHBIX 3a/ja4 110 TEMe.

BoruucaeHus
— 110 ypaBHEHUSIM XUMHUECKUX peaKLi

PackpbiBaTh CMBIC/ U3y4YaeMbIX MOHSATHH, a TAKXKE CMbIC/ TEOPUHU
3JIEKTPOJIUTUYECKOU JUCCOLIMALIMU C ONOPOU Ha CXEMBI.

OGBSICHATb IPUYUHBI 3JIEKTPONPOBO/J-

HOCTH BOJAHBIX paCTBOPOB C IOMOLIbIO ITegarora.

CocTaB/IsITh ypaBHEHHS AUCCOLMALNH KUCIIOT, lleJIoUel U coJsiel, MOJIHbIe
Y COKpalléHHble HOHHbIE YPABHEHUS] XUMHYeCKHX peaK[Ui HOHHOT0
obMeHa.

[I1aHMpOBATE U OCYLIECTBJISATh HA MPAKTHKE XUMHUYECKHe IKCIIepUMEHTHI,
NPOBOJUTH HAGJIIOJeHHUS], IeJIaTh BBIBO/IBI 110 pe3yJbTaTaM 3KCIIepUMeHTa
1ocJie peJiBapUTeNbHON paboThI.

CiiefoBaTh MpaBUJaM 6e30MacHO paboThl B 1JabOpaTOPUH NpU
HCIOJIb30BAaHUH XUMHUYECKOHU MOCYbl KU 060pYJOBaHUS N0/, KOHTPOJIEM
nejarora.

HpOl/IBBOAI/ITb BbIYUCJIEHUA 10 XUMUYECKHUM YPABHEHUAM.

BricTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
nHdopMaLuIo U3 y4eGHUKA U CIPAaBOYHBIX MaTEPHAJIOB, FPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHSITUIHBIN aNapaT Kypca XUMHUH I0CIe
[peJBapuTeJbHOr0 CTPYKTYPHUPOBAHMA MaTepUaJa.

Hcnosib30BaTh NpH BINOJHEHUH Y4eOHbIX 33aZlaHUH U B IIpo1iecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-ONMYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COZIep’KaHusl, ClIpaBOYHbIe MaTepHUasbl, pecypchl UHTEepHETa
MocJjie KOHCYJIbTALMH C IeIarorom.

Pa3ge 2. HemeTasuibl M UX coeJUHeHUS (24 1)
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Tema 3. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

0611125 XapaKTepUCTHUKA rajioreHoB. 0COGEHHOCTH CTPOeHHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE JJI1 HUX CTENIEHU
okucneHus. CTpoeHue U pu3nYecKre CBOMCTBA MPOCTHIX

BeLeCTB — rajoreHoB. XUMUYECKHE CBOMCTBA HAa PUMepE XJI0pa
(B3auMozelicTBYE C MeTa/IJIaMH, HEMeTaJlJlaMH (BOZOPOJIOM U
KHCJI0poJioM), weaodamu). XnopoBoaopo. CosisiHast KUCJI0TA,
XMMH4YeCKHe CBOWCTBA, no.1y4eHue, NpuMeHeHHe. KadyecTBeHHbIe
peaKIMy Ha raJioreHU/-UoHbL. Jelicmsue x10pa u X10po8odopoda Ha
Op2aHu3M 4es108ekd. BaxkHel1ye XJIOpUbl U X HAXOXK/AEHHE B
npUpoze.

JeMoOHCTpauuu
BuseoMarepuasibl: raJIOTeHbl U UX COEJUHEHUS.
06pasubl XJI0PUJOB.

JlaGopaTopHble U NpaKTH4YeCcKue paGoThl
JlabopamopHulii onvim:

PacnosHaBaHue xJI0pUA-HOHOB.

Ilpakmuyeckas paboma:

Ne 2. [TosrydeHue CONSTHOM KMCJIOTHI, U3y4YeHHe eé CBOMCTB.

Bouruucaenus
10 YpaBHEHUSAM XUMHUYECKUX PeaKIuH.

OO6BACHATD 06IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJJIOB U UX
coelMHEHUH B peJiesiax MaJbX HEPUOZ0B U IJIaBHBIX MOArPYIII
[leproUuecKOl CUCTEMbI XUMHUYECKUX 3JIEMEHTOB C YUETOM CTPOEHHUS UX
aTOMOB C UCN0JIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB
raJloreHoB (Ha IpUMepe XJI0pa) U CJI0XKHBIX BEIeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUs1), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YeJIOBEKA I10CJIE CTPYKTYPUPOBAHUS MaTepraJa.

OnpeJe/isiTh raJIOTeHU/-MOHBI B PACTBOPE C UCMO0/Ib30BaHUEM TaBJIUILbI
"XapakTepHble peaKLlMH HAa aHUOHBI".

[I1aHUpPOBATB M OCYIECTBJIATD Ha MPAKTHKe XMMUYEeCKHe 3KCIIepHMEHTHI,
IPOBOAUTD HAGJIIOIeHHS, [leJIaThb BbIBOJbI 110 pe3y/bTaTaM 3KCIIepUMeHTa
10CJle IpeAiBapUTETbHOU paboThI.

Tema 4. 06mas
XapaKTepUCTHKAa XUMHUYECKHX
asieMeHTOB VIA-rpynmsl. Cepa
U eé coegrHeHuU (5 4)

061as xapakTepucTHKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUS1 aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJIs1 HUX CTeNeHH
okucieHus. CTpoeHue U pU3NYECKHE CBOMCTBA NPOCTHIX

BeleCTB — KUCJIOPO/ia U CEPBL.

AnnoTtponHble MogUOUKALMK KUCJI0PO/A U Cepbl. XUMUYeCKHe
cBOHcTBa cephbl. B3auMogeiicTBue ¢ HeMeTa/l/IaMHU - BOJOPOJIOM U
KHCJIOPO/IOM, MeTa/lJIaM1, KOHLIEHTPUPOBaHHBIMU a30THOH U
cepHoO# Kucaotamu. CepoBoZopoJ, CTpoeHue, U3nyecKre

O6BSACHATD 001111e 3aKOHOMEPHOCTHU B U3MEeHEeHUH CBOMCTB 3/1eMeHTOB VIA-
TPyNIbl U UX COeJUHEHUH
C Y4ETOM CTPOEHHS UX aTOMOB C OITOpOH Ha cxeMy "Vi3MeHeHHe pasinycoB B
noArpymnmax".

XapakTepu3oBaThb PusnyecKue
Y XMMHU4YeCKHe CBOHCTBA IPOCTOTO BellleCTBa Cepbl U € coeJUHeHU
(cepoBOZOPO/1a, OKCU/IOB CEPbI, CEPHOH KUCJIOTHI, CYJIbPATOB), CHOCOOBI UX
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Y XMMHUUYECKHe CBONUCTBA (KUCJIOTHbIE U BOCCTAHOBUTEJ/IbHBIE).
OKcUAbI CEpBhI KaK IPEJICTABUTENN KUCIOTHBIX OKCH0B. CepHast
KHCJI0Ta, QU3NYecKre U XMMUYECKHE CBOMCTBA (061He KaK
Npe/CTaBUTEIS KJlacca KUCJIOT U cneyuduueckue), npuMeHeHUe.
CepHuUCTas KUCJI0TA.

Xumuueckue peakyuu, sexcawjue 8 0CHO8e NPOMbIWIEHHO20 CNOCO6a
no/y4eHusi cepHoll Kucomel. Annapamel u npomekarnujue 8 Hux
npoyeccol (Ha npumepe npousgodcmea cepHoll Kucaomot).

CoJiu cepHOM KUCIOTBI, KAYECTBEHHAS peaKLUs Ha Cy/1bdaT-HOH.
Haxox/ieHue cepbl U eé coeIMHEHUH B Ipupoe. Xumuieckoe
3azpsi3HeHUe oOKpyxcaruwel cpedvl coeQUHEHUSIMU cepbl (KUC/A0MHble
doocdu, 3azpsi3HeHUe 8030yXa U 80006M08), ChOCOObI €20
npedomepawjeHusi.

JeMoOHCTpauuu

Konneknuu (BuseomaTepuasbl): cepa v €€ coeIMHEHUS.
O6yriiMBaHMe caxapa 1oJ JeHCcTBHeM KOHLEHTPUPOBAaHHOHN cepHOH
KHCJIOTHI.

JlaGopaTopHble U NPpaKTHYECKUE PaGOThI

JlabopamopHbwie onvimbvl:

O6HapyxeHue cybpaT-NOHOB.

B3auMoelicTBue pa36aBJeHHOU CEPHON KUCJIOTHI C IUHKOM.
BovruucaeHus

M0 YpaBHEHUSIM XUMUYECKUX PeaKI1i

MOoJIyYeHus], IPUMeHEeHHe U 3HaYeHHE B IPUPO/Ie U KU3HU YeJIOBEKa C
OIOPOY Ha CXeMY U ILJIaH.

OnpeensiTh HaIMYKE CyJbdaT-UOHOB B pacTBOpE.

OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C IepepaboTKON
COeJIMHEeHUH cephbl 0C/Ie CTPYKTYPUPOBaHUsI MaTepUaia.

[l1aHUPOBATh U OCYLIECTBASATh Ha HPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
POBOJAUTH HAGJIIO/IeHHS, 1eJIaTh BBIBO/bI 110 PE3y/IbTAaTaM KCIIepUMEHTA.

CiienoBaTh NpaBUJaM 6e30MacHOM paboThl B JIAOOPATOPUH NPU
HCI0JIb30BAaHUH XUMUYECKOH NMOCYAbl U 060pyA0BaHUsA 110/ PYKOBOJCTBOM
nejarora.

[TpoU3BOAUTE BEIYHCIEHHS 10 XUMUYECKUM YPABHEHHUSIM 10 aITOPUTMY.

Hcnosib30BaTh NpH BHINOJHEHUH YYeOHBIX 33JJaHUN TEKCThI Y4eOHUKA,
crpaBoYHble MaTepHuasbl ([lepuoAUYECKYI0 CHCTEMY XMMUY€ECKUX
aseMeHTOB /I. U. MeHzesieeBa, TaGIMLy PAaCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 31EKTPOXUMUYECKUH psifi HAapsXKeHUH
METaJJIOB).

Hcnosb30BaTh NpH BLIIOJHEHUH YYe6GHBIX 3a/JaHUI U B poLiecce
HCCJIeI0BATEIbCKOH J1eITe/IbHOCTH HAyYHO-TIONYJISIPHYIO JINTEPATypy
XUMHYECKOTO COJIePKaHHs1, CHPaBOYHbIe MaTepHaJIbl, pecypcbl MHTepHeTa
1ocJie KOHCYJIbTAL[UU C Iejarorom
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Tema 5. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA
(74)

0611as xapaKTepUCTHUKa 31eMeHTOB VA-rpynnbl. 0co6eHHOCTH
CTPOEHHSI aTOMOB 3THUX 3JIEMEHTOB, XapaKTePHbIE [IJIsl HUX CTeleH!
OKHCJIEHHUS.

A3zoT, pacnipocTpaHeHue B IpUpojie, GU3NIECKHe U XUMUYECKHEe
cBoiicTBa. KpyroBopot azota B Ipupo/e.

AMMuak, ero pusnvYecKUe U XMMUYECKHe CBOMCTBA, OJIyYeHUe U
npuMeHenue. CoiM aMMOHUS, UX pU3NUECKUE U XUMUYECKHEe

CBOﬁCTBa, INpHUMEHEeHue. KauecTtBeHHas peakurda Ha HOHbl aMMOHUA.

A30THas KUCJI0Ta, eé pu3rnyecKre U XUMHUYeCcKre CBONCTBa (061iue
KaK Npe/CcTaBUTes K1acca KUCIOT U cneyuguueckue). Asomucmas
Kucsoma. Hcnoab3oeaHue HUMpamos u coJieli aMMOHUS 8 Kayecmae
MUHEpPA/IbHbIX Y00OpeHUll.

XrMuU4ecKoe 3arps3HeHHe OKpYKalollel cpe/ibl CoOeIMHEHUAMU
a30Ta (KUCI0THBIE 0XK/H, 3arpsA3HeH e Bo3/yXa, OYBbI U
BOJI0EMOB).

docdop, arrompontusie modupukayuu gocdopa, usnyeckue u
XUMHUYEeCKHe CBOMCTBA.

Okcug pocdopa(V) u dochopHas kucioTa, GU3UIECKUE U
XMMHYeCKHe CBOWCTBA, noyyeHue. KauecmeeHHas peakyus Ha
docpam-uonol.

Hcnosvzosarnue hocghamos 8 kauecmae MUuHepaIbHuIX yOO6peHuUll.
3arpsisHeHHe NPUPOJHBIX BOJ0EMOB pocdaTaMu.

JleMOHCTpauuu
Kosnneknuu: pocdop U ux coeiUHEHHUS.

B3aHMOAeﬁCTBHe KOHHeHTpHpOBaHHOﬁ A30THOM KHUCJIOTHI C Meblo.

JlaGopaTopHble ¥ NpaKTU4YeCKHe PaGOThI

JlabopamopHbwie onvimbvl:

1. BsaumoeiicTBHE COJIEH aMMOHUS C LIEJOYbIO.

2. O3HaKoMJIeHHE ¢ 06pa3iaMy a30THBIX U pochOpHBIX yA0GPEeHUH.
Ilpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHUaKa, U3y4EHUE ero CBONCTB.

Buruuciaenus
110 YpaBHEHUSAM XUMHUYECKUX peaKLui

OGBSCHATH 061IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-
IPYIIIbI U UX COEJUHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapakTepu3oBaTh pU3HYECKHE U XUMUYECKHE CBOWCTBA NPOCTHIX BELECTB
asoTa 1 pocdopa U Ux coejJuHeHUN (aMMUaKa, colel aMMOHMS, a30THOMU
KHUCJIOTBI, HUTPATOB, okcuza dochopa(V) u dpochopHoil KUCIOTHI,
docdaTtoB), cnoco6bl UX MOJNTYyYeHHUs], TPUMEHEHHE U 3HAYEHUE B IPUPO/ie
Y XKU3HU YeJI0BeKa C UCN0/Ib30BAHUEM CXEMBI.

OnpefesiTh MOHBI aMMOHHUSA U pocdaT-HOHBI B PACTBOPE C UCNOJIb30BAaHUEM
Tab/uLbl "XapaKkTepHble peaKIud Ha KAaTUOHbI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CB3aHHBIX C HAX0XKJEHUEM
coeMHeHUH a30Ta U pocdopa B OKpyKarLel cpee.

[11aHMpPOBATE U OCYLIECTB/ISATE HA MPAKTHKE XUMHUYeCKUe IKCIIepUMEHTHI,
HNPOBOAUTB HAOJII0JeHHS, JieJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIIepU-MeHTa.

CnesfoBaThb npaBUJaM 6e30MacHON paboThI B JIAOOPAaTOPUU NPU
UCI0JIb30BAHUH XUMHUYECKOHN NOCy/1bl ¥ 060pyJ0BaHUS.

[Tpou3BOUTD BBIYMCIEHUS 10 XHMUYECKUM YPABHEHUSAM.

Hcnosb30BaTh NP BBINOJHEHUH Y4e6HBIX 3aJaHUH TEKCThI y4e6HHKa,
CIpaBOYHbIE MaTepHaJIbl (TEPUOJUYECKYI0 CUCTEMY XUMHUYECKUX
anemenTos /l. U. MenzesieeBa, TabMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJsiell B BOZE, 31EKTPOXUMUYECKUN psifi HAapsXKeHUH
METaJJIOB).

Hcnonb30BaTh NpHY BEINOJHEHUH yUeOGHBIX 3aJJaHUH U B IpoLiecce

HCCJIel0BATENbCKOH JIeTEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOr0 CoZiepKaHus, CIpaBOYHble MaTepHaJibl, pecypchl MHTEpHeTa
10CJIe KOHCYJIbTAIUHU C I1e/JaroroM

Tema 6. 061125 XapaKTepuc-
THUKA XUMUYECKHX 3J1IeMEHTOB
IVA-rpynnsl.

Yriepoa v KpeMHMH U UX

Yriepop, a/uIoTponHble MOAUPHUKALMY rpaduT, aIMas.
B3sauMogeiicTBHe ¢ MeTa/UIaMy, HeMeTa/lJIaMHy,
KOHLEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHue B IpUpoe, PU3nvecKre U XUMHYECKHE

O6BACHATH 061IMe 3aKOHOMEPHOCTH B U3MeHEHHUH CBOUCTB 3JieMeHTOB IVA-
IPYIIIBI ¥ UX COEJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu30BaTb GU3UUECKUE U XUMUYECKHE CBOMCTBA MPOCThIX BELECTB
yrJjiepo/ia U KpeMHHUsI U UX COeJUHeHUH (OKCHU/I0B yrJiepo/ia, yroJbHOM
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coeJMHEeHUA
(84)

cBOMcCTBA. Aicop61us. KpyroBopoT yriieposa B IpUpo/e.

OxcuAbl yrieposa, ux GusnuecKre 1 XMMHUYECKHe CBOMCTBA, UX
JIeACTBYE HA )XUBbIE OPTraHU3MbI, [I0JIy4YeHHE U IPUMEHEHHE.
IKos102uteckue npobaembl, c8s13aHHble ¢ okcudom yeaepoda(lV);
a2unomesa 2/106a1bH020 nomenJeHusl KAUMAama; NapHUKosbslll
aggexm.

YroJsibHasi KUCJIOTA U €€ COJIH, UX U3NUECKHE U XUMUYECKHE
CBOWCTBA, IOJIy4yeHHUe U TpuMeHeHHe. KauecTBeHHas peakius Ha
KapOOHAT-UOHBL

IlepgoHauaibHble NOHAMUSL 06 0p2AHUYECKUX 8eUWecCm8ax KakK o
coeduHeHUsIX y2/1epo0da: 0CO6eHHOCMU cocmaesa u CmpoeHUsl.
ToHssmue o0 6uo/102u4ecKU 8ANCHBIX 8eWeCM8ax: Hupax, beaKax,
yenesodax. MamepuaibHoe eQUHCMB0 0p2aHU4ecKux U
HeopaaHu4ecKux coeduHeHul.

KpemHull, e2o gpusuueckue u xumuyeckue ceoticmaa (Ha npumepe
e3aumodelicmaus ¢ MemaanaMu U Hememaniamu), noay4eHue u
npumeHeHue 8 3/1eKMpPOHUKe.

CoeduHeHusi KpeMHUsi 8 npupode. O6ujue npedcmag/ieHusi 06 okcude
kpemuus(IV) u kpemHuesoll kucaome. Cunukamsl, UX UCN01b308aHUE
8 6bimy, MeduyuHe, npoMblUIeHHOCMU. BascHeliwiue cmpoumeibHble
Mamepuassl: Kepamukd, CmeK10, YeMeHm, 6emoH, 1ce/1e306emoH.
IIpo6.aembl 6€30NACHO20 UCNO.16308AHUS CIMPOUMENbHBIX
Mamepua.nos 8 N08ce0He8HOU HCUZHU.

JleMOHCTpauuu

Mogenu KpuCcTa/IM4eCKUX PeIléTOK ajiMasa, FpaduTa, MOJIeKyJIbl
bynnepena.

Apncop61ys pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTusoras.

BI/ILLGOMaTepI/laJIbI: CHJIMKAaTHAA NIPOMBIIIJIEHHOCTb.

Mogesin MoJieKyJ1 OpraHu4YeCKUX BelecTB.

JlaopaTopHbie U MPpaKTU4YeCKue paGoThl

JlabopamopHulii onvim:

KavecTBeHHas peakiiysi Ha Kap6OHAT-HOH.

IIpakmuyeckue pabombi:

Ne 11. [Tony4yeHue yrieKUCI0ro ra3a U u3y4eHue ero CBOMCTB.
KauecTBeHHas peakijysi Ha Kap60OHAT-HOH.

Ne 12. PemieHue skcnepuMeHTa/IbHbIX 3a/ia4 0 TeMe «HeMeTasnibi».

BoruucaeHus
[0 ypaBHEHUSIM XUMUUECKUX peaKLUH, ey OJJUH U3 peareHToB
JlaH B BH/le BOAHOTO pacTBOpa C U3BECTHOM MacCcoBOM Jjo/el.

KHUCJIOThI, Kap60OHATOB, OKCH/]a KPEMHHUs], KDeMHUEBOU KHUCJIOTHI,
CUJIMKATOB), CIOCOGHI UX MOJIy4YeHUs], IPUMEHEHNEe U 3HAYEHUe B IPUPOe
M )KU3HU YesoBeKa.

OnpeensiTh KapOOHAT- U CUIUKAT-

HOHBI B pacTBOpe.

OGBSACHATD CYIIHOCTb IKOJIOTUYECKUX MPOGJIeM, CBSI3aHHbBIX C HAX0XK/JeHUEM
YIJIEKHCJIOTO0 Ta3a B OKpYyKaloliel cpeie.

WinocTpupoBaTh B3aUMOCBsI3b HEOPraHUYECKUX COeZJMHEHUH yriiepoa U
OpraHUYeCKUX BEleCTB 10/ PyKOBOACTBOM YYUTEJIsI.

[11aHUPOBATh U OCYIIECTBJATh Ha MPAKTUKE XUMUYECKUE IKCITEPHUMEHTHI,
MPOBOJAUTH HAGJIIOIEHUS, IeJIaTh BBIBO/BI 10 PE3Y/IbTaTaAM 3KCIIEPUMEHTA
MocJie Npe/BapruTeNbHON paGOThI.

CiienoBaTh NpaBu/iaM 6e30MacHON PaboThI B IAGOPaTOPUU MPU
HCMO0JIb30BAaHUH XUMUYECKOH NMOCYAbl U 060PYA0BaHUS.

Hcnosib30BaTh NpHY BBIIOJHEHUH YYeOHbIX 3a/JaHUH TEKCThI y4eOHUKa,
crnpaBoYyHble MaTepuasbl ([lepuoAnYecKyIo CUCTEMY XUMUYECKHX
anemeHTOB /I. U. MeHze1eeBa, TaGIUIy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJsiell B BOZE, 371EKTPOXUMUYECKUH psifl HanpsiXKeHUH
METaJIJIOB) TOCJIe KOHCYJIbTAIUU C [1eJaroroM.

Hcnosib30BaTh NpH BINOJHEHUH Y4eOHbIX 3aZlaHUH U B IIpo1iecce
HCCJIe0BATENbCKOM J1eTeIbHOCTH HAyYHO-MONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COZiepKaHusl, CIpaBOYHble MaTepHUasibl, pecypchl UHTEpHETa
MOCJIe KOHCY/IbTALUU C IeJaroroM.

Paszaes 3. MeTa/i1bl U UX coeguHeHus (20 4)
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Tema 7. 061ue cBO¥icTBa
MeTaJlJIOB
(44)

O611as XxapaKTepUCTHKA XMMUYECKUX 3JIEMEHTOB — METAJJIOB Ha
OCHOBAaHUH HUX N0J103KeHUs B [lepruojuuecKol CUCTEME XUMHUYECKUX
aneMeHTOB /. U. MenziesieeBa u cTpoeHus aToMoB. CTpoeHUe
MeTaJUI0B. MeTa/l/InuecKasi CBSI3b U MeTa/lInyecKasi
KpUCTA/UIMYECKasi peliéTKa. JJIeKTPOXUMUYECKUH psfy
HanpsbKeHUH MeTas10B. PU3nyecKre U XUMUYeCKHe CBOMCTBA
MeTaJI0B. 06wue cnocobbl noyyeHust Memannos. [lonsamue o
KOppo3uu Memas/108 U OCHO8Hble CNOCO6bI 3aW UMbl 0mM KOppo3uu.
Cnaasvl (cmasnw, 4y2yH, dropaatoMuHull, 6poH3a), UX NpUMeHeHUe 8
6b1my U npOMbIUWAEHHOCMU.

JeMoOHCTpauuu

O3HakoMJIeHHEe ¢ 06pa3l;aMu MeTaJJIOB U CILJIABOB, UX
bU3UYECKUMHU CBOMCTBAMHU.

Mojesii KpHUCTAJIMYECKUX PEeLIETOK METAJJIOB.
Buzpeomarepuasibl: KOppO3usi METAJLJIOB.

JlaGopaTopHble U NpaKTH4YeCcKHue paGéoThl

JlabopamopHbwie onvimbvl:

O3HaKoMJIeHHe C 06pa3LaMH CIIJIABOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH PeaKIM1 MeTaslja C KHUCJI0TOH OT IPHUPO/AbI
MeTasla.

BovruucaeHus
— I10 ypaBHEHUSIM XMMUUECKUX peaKLUH, ec/u 00uH U3 peazeHmos
codepacum npumecu

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHUS IPU
ONMCAaHUU CBOMCTB BEI|ECTB U UX PeBpallleHUH.

OGBSCHATH 061I1Ee 3aKOHOMEPHOCTH B U3MEHEHU U CBOUCTB 3/IEMEHTOB-
METAJIVIOB U UX COEJMHEHUH C yUETOM CTPOEHHUS UX aATOMOB.

XapaKTepHu30BaTbh CTPOEHHE METAJLJIOB, 0611e GU3NIeCKHe U XUMUYECKHe
CBOWCTBA METAJJIOB.

XapakTepu3oBaTb 001He CIIOCOGBI TOJyYeHUs MEeTa/IJIOB 0C/Ie
CTPYKTYpHUPOBaHHs MaTepyaJa.

CiieioBaTh NpaBUJIaM 6e30MacHOM paboThl B J1IaGOpPaTOPUU PHU
HCI0JIb30BaHUU XUMHUYECKOH NOCYIbl U 060PY0BaHUSI.

[Tpou3BOJUTD BBIYMC/IEHHS 10 XMMUYECKUM YPABHEHUSAM.

Hcnosb30BaTh NpHY BBINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
cripaBoyHble MaTepuaJbl ([lepuojuyecKyro CUCTEMY XUMHUYeCKUX
asneMeHTOB /I. U. MeHzes1eeBa, TabG/IMIy paCTBOPHMOCTH KHUCIIOT,
OCHOBaHMH U CcoJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HaNpsKeHU N
METaJJIOB).

Hcnonb30BaTh NpHU BEINOJIHEHUH yUeOGHBIX 3a/JaHUH U B Ipoliecce
HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJie npeJiBapuTeJbHON KOHCY/IbTAaLUU C IIeZJaroroM
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Tema 8. Baxkueiimmue
MeTaJlJIbl U MX COeAUHEeHUS
(16 9)

lesounble MeTasbL [losiokeHue B [lepuoandeckoi cuctemMe
XMMUYeCcKUX 31eMeHTOB /I. U. MeH/iesieeBa, CTpoeHHEe aTOMOB.
HaxoxgeHnue B npupoje.

dusnyeckre U XMMUYECKUE CBOWCTBA (Ha MpUMepe HAaTpUs U
Kasusi). OKCUAbI ¥ TUAPOKCU/IbI HATPUS U Kanusl. [[pumeHeHue
1[eJIOYHBIX METAJ/IJIOB U UX COeJUHEHUH.

[[lesiouHO3EMeEbHBIE METAJIJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atoMoB. [TonoxkeHue B [leprouyeckolt cUCTeMe XUMUYECKUX
aneMeHTOB /. U. MeHzeneeBa. HaxoxaeHue B npupoje.
dusuyeckre U XUMUYECKHE CBOMCcTBa. BaxkHeliline coeIUHEHUS
KaJblus (OKCUA, TUAPOKCHJ, COMTH). 2Kécmkocmb 800bl U cnocobbl eé
ycmpaHeHusl.

Anromunuil. [lonoxeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
aneMeHTOB /I. . MeHziesieeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusndeckue U XMMUYeCKHUe CBOUCTBA. AMbOTEpHbIE
CBOWCTBA OKCHJIA U TUIPOKCUAA.

’Keneso: cocras, cBoiicTBa U nosydeHue. [losoxeHue B
[leproanveckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB

. U. MeHnzesnieeBa, cTpoeHue atoma. Haxox/ieHue B npupo/e.
dusnyeckre U XMMUYeCKHUe CBOMCTBA. OKCU/IbI, TUAPOKCU/IBI U COJIU
kese3a(ll)

u xese3a(lll).

JleMOHCTpauuu

B3saumogeiicTBre HATpuUs C BOJOH.

OkpaluvMBaHUe NJlaMeHU MOHAMU HaTpHUS U Kalusl.
OkpaliuBaHue NJJaMEHU UOHAMU KaJIbIHsl.
B3aumogeiicTBre OKcH/la KabI[UsA C BOJIOM.
Bugeomartepurasbl: ropeHUe XKeJjie3a B KUCJI0POJe U XJI0pe.

JlaGopaTopHble U NPpaKTHYeCKUe paGoThl
JlabopamopHble onbimoil:

O3HakoMJIeHHe C 06pa3laMu aJIlOMUHUS U €ro CIJIABOB.
AMdoTepHbIe CBOMCTBA T'UIPOKCHAA AJTIIOMUHUS.
KauecTBeHHbIE peaK Ha UOHBI XKeJie3a.
IIpakmuyeckue pabomol:

Ne 13. PeuieHue skcnepuMeHTaIbHbIX 33124 0 TeMe «MeTaslibl».

Buruucaenus
I10 YpaBHEHUAM XUMHUYECKHUX peaKuHﬁ.

OGBSICHATH 06111E 3aKOHOMEPHOCTH B U3MEHEHU U CBOUCTB 3/IEMEHTOB-
METaJUIOB B IPYIIAX U UX COEJUHEHUH C YIETOM CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOHCTBA NIPOCThIX BEIIECTB
MeTaJI/IOB U UX COeJMHEHUH (OKCU0B, THAPOKCHU/IOB, COJIEN) C ONTOPOH Ha
CXeMy, CIOCOOBI UX MOJIyYeHUs], IPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U )KU3HU
YyeJsIOBEKA.

Pacno3HaBaTh C HOMOILbI0 KaY€CTBEHHBIX PEAKIMI HOHBI METAJJIOB (MarHus,
KaJIbLIUsl, AJIIOMUHUS, [IMHKA, XKeJie3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJ bl "XapaKTepHble peaKIluy Ha KaTHOHBI".

[l1aHMpPOBATh U OCYLIECTBJISATh HA IPAKTHKe XMMUYECKUE IKCIIEPUMEHTHI,
IPOBOAUTB HAGJIIO/IeHHS, leJIaTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepHMeHTa.

CrnefoBaTh NpaBUIaM 6e30MaCHOM paboThI B 1IaG0OPaTOPUH NIPU
MCII0JIb30BaHUM XMMHUYECKOU OCy1bl U 060pyJOBaHUS.

[Tpou3BOAUTD BBIUMC/IEHHSA 10 XHMHUYECKUM YPAaBHEHUSIM.

BbicTpanBaTh pa3BEépHyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uHbOpMaIHIO U3 y4eGHUKA U CIIPaBOYHBIX MaTEPHAIOB, FPAMOTHO
UCI0JIb30BaTh U3yYeHHbIN NOHATUIHBIN annapaT Kypca XUMHH.

Hcnosnb30BaTh NpY BEINOJIHEHUH yUeOGHBIX 3a/JlaHUH U B IIpoLiecce
HCCJIe0BAaTeNbCKOH JlesTeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COZIep>KaHMUsl, CIpaBOYHble MaTepHaJbl, pecypcbl UHTEepHeTa
nocJie npeABapuTe/bHOM KOHCYJIbTALlUHU C Iearorom

Paszaen 4. XuMusa 4 oKpykawias cpeja (3 4)

TeMma 9. BemnectBa u
MaTepuaJibl B )KU3HU
YyeJIOBeKa

Hosble mamepuasisbl U mexHosiocuu. Bewecmea umamepuassl 8
noecedHesHOll HCU3HU Ye08eKa. XuMusl U 360p08b€. be3zonacHoe
ucno/s1b308aHuUe sewjecmes U XumMuveckux peaKauli 8 6b1my.

XapaKTepHu30BaTh POJIb XUMUH B Pa3IMYHBIX chepax AesiTeTbHOCTH JIOAeH,
OCHOBHBI€ BellleCTBA U MaTepHaJibl, IpHMeHsieMble B )KU3HH COBPEMEHHOT0
YyeJioBeKa.
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(34)

IIpupodHbie ucmoyHuku y221e8000p0dos (y20.1b, npupooHblil 2as,
Hegmb), npodykmul ux nepepabomku, ux poib 8 6bimy u
NPOMbIUWAEHHOCMU.

OcHo8bl 3K0102uYecKoll zpamomHocmu. Xumudeckoe 3azpsi3HeHue
okpyscaroueli cpeds! (npedeabHo donycmumasi KOHYeHmpayus
seujecme — I1/IK).

Posb Xumuu 8 pewieHUU 3K0.102U4ECKUX NPO6AEM.

OGbsICHATD yCJIOBHUS 6€30I1aCHOr0 UCII0JIb30BAHUS BEIECTB U XUMHUYECKUX
peakuui B GbITY.

AHanM3MpoBaTh U KPUTHUYECKH OLleHUBATh MHGOPMALIUIO O BIUSHUU
HPOMBILIJIEHHOCTH, CEJIbCKOT0 X0351MCTBA, TPAHCIIOPTA U JP. HA COCTOSIHUE
OKpy»Kalollel cpebl.

YMeTb 0Ka3bIBaTh [ePBYI0 NOMOIb IPU XUMHUYECKHUX 0XKOTaX U OTPaBJIEHHUSX.

[IpyHUMaTb y4acTHe B 06CYK/JeHUU TPO6JIeM XUMUYECKOH Y 9KOJIOrMYeCKOH
HalpaBJIEeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO TO3UIUIO N0 pobJieMe U
npeJJlaraTb BO3MOXKHbIE Y TH €€ pelleHUs C ONOpOoH Ha UHPOPMALIHIO U3
y4yeOGHHKA U CIPaBOYHbIe MaTepUaJbl, pecypcbl UHTepHeTa.
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