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1. INTAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATbBI
OCBOEHUAYYEBHOI'O IPEIMETA
OcHoOBHbBIC TOHATHA XUMHHU (YPOBEHb ATOMHO-MOJICKYJISPHBIX NPeACTABJICHHH)

BbINYyCKHUK HAYYHUTCS

® OIMCHIBATh CBOMCTBA TBEPIBIX, KUAKUX, Ia3000pa3HbIX BEIIECTB, BBIACISS HX
CYILIECTBEHHBIE TPU3HAKY;

® XapaKTepU30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIIUBATh
MPUYHHHO-CIICICTBEHHYIO CBSA3b MEX/TY IaHHBIMH XapaKTEPUCTUKAMU BEIIECTBA;

® pACKphIBaTh CMBICII OCHOBHBIX XHMHYECKHUX MOHSITHU «aTOM», «MOJICKYJa,
«XUMUYECKUM 3JIEMEHT», «IIPOCTO€ BEIIECTBO», «CJIOKHOE BEIECTBOY,
«BAJICHTHOCTBY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XHUMUHU;

e 1300paXaTh COCTAB MPOCTEHIITUX BEIIECTB C MOMOIIBI0 XUMUYECKUX (HOPMYIT U
CYIIHOCTh XUMHYECKUX PEAKIIMI C TTOMOIIbI0O XUMHUECKUX YPAaBHEHUIH;

® BBIUUCIATh OTHOCUTEIBLHYIO MOJICKYJSIPHYIO M MOJISIPHYHO MAacChl BEIIECTB, a
TaK)K€ MAaCCOBYIO JOJI0 XUMHUUYECKOTO 2JIEMEHTA B COSIMHEHUSX ISl OLICHKU MX
PAKTUYECKOMN IIEHHOCTH;

® CpaBHUBATH [0 COCTABY OKCH/IbI, OCHOBAHUS, KHCIIOTHI, COJIH;

e KiaccU(PUIMPOBATH OKCUABI M OCHOBAHUS MO CBOMCTBAM, KHCIOTHI U COJH IO
COCTaBYy;

® ONHUCHIBaTH COCTaB, CBOMCTBA M 3HauYeHUWE (B MPHUPOJAE U MPAKTUYECKON
NEeATEIbHOCTU YEJIOBEKA) MPOCTHIX BEMIECTB — KUCIOPOAa U BOAOPOAA;

® J1aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMUYECKHUX HIIEMEHTOB U BaKHEUILINX
COEIMHEHU €CTECTBEHHBIX CEMENCTB MIETOYHBIX METAJIJIOB U TaJIOTE€HOB;

® [I0JIb30BATHCS JaOOPATOPHBIM 00OPYAOBAHUEM M XUMUYECKON TTOCY/I0M;

® T[IPOBOJUTH HECIOKHBIE XUMHUYECKHE OMBITHI W HAOIIONCHUS 32 M3MCHCHHSIMU
CBOMCTB BELIECTB B MPOIIECCE UX MpPEBpalleHUid; cOOM0IaTh MpaBUiia TEXHUKHU
0e30macHOCTH TP MPOBEICHUN HAOIIOICHUA U ONIBITOB;

® pazIMyaTh IKCIEPUMEHTAIBHO KUCIOTHI U MIENOYH, MOJNb3YSICh UHANKATOPAMU;
0CO3HABAaTh HEOOXOIUMOCTb COOJIIO/IEHUSI Mep 0€30MaCHOCTHU MPU OOPAIEHUU C

KHCJIOTaMH1 U IICJI049YaMU.



BBINYCKHUK ITOJYYUT BO3MOXKHOCTh HAYYUTHCS

rPaMOTHO 0OpaIaThCs C BEIIECTBAMU B MOBCEAHEBHOMN KU3HU;

0CO3HABaTh HEOOXOAUMOCThH COOJIFOJCHUSI MPABHII SKOJOTHUYECKU O€30MacHOro
MOBEJACHUS B OKPYKAIOIIEN IPUPOIHOU CPELE;

MOHUMATh CMBICT U HEOOXOIUMOCTh COOJIIO/ICHUS MTPEANTUCAHUM, COACPIKAIUXCS
B UHCTPYKIUSAX MO MPUMEHEHHUIO JIEKAPCTB, CPE/ICTB OBITOBOM XUMUU U JP.;
UCII0JIB30BaTh MTPUOOPETEHHBIC KIIOUYEBbIE KOMIIETEHTHOCTH MPU BBITOJIHEHUU
UCCJIEIOBATEIBCKUX MPOCKTOB MO M3YUYEHHUIO CBOMCTB, CIIOCOOOB MOJIYYCHUS U
pacrno3HaBaHUsl BEILIECTB;

pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YsI CPEJICTBA YCTHOU U
MUCbMEHHOM KOMMYHHUKAIlMM TpH  paboTe ¢ TeKCTaMu YyuyeOHUKA W
JOTIOJIHUTENIBHOW ~ JIUTEPATypoOi, CHPABOYHBIMH  TAOJWIIAMH, TIPOSBISATH
TOTOBHOCTh K YBOXKCHHUIO MHOW TOUKHU 3PEHHS MPU OOCYKIESHUHM PE3yJIhbTaTOB
BBITIOJIHEHHOM paboTHI;

00BEKTUBHO OIIEHUBATh MHGOPMAIIMIO O BEIIECTBAX U XUMUUYECKUX MPOIECcCcax,
KPUTHYECKH OTHOCHUTHCS K TCEBIOHAYYHOU MHGPOpMAINU, HETOOPOCOBECTHOM
peKIiaMe, Kacarolleics UCOIb30BaHUs PA3IMYHbIX BEIECTB.

IMepuonuueckuii 3axkoH u Ilepuognueckas cucremMma XUMHYECKHX
sjemeHTOB /[.M.MenpaeseeBa. CTpoeHne BeliecTBa.

BBINTYCKHUK HAYUUTCH .

KJIAaCCH(HUIIUPOBATh XUMHYECCKHE PJIEMEHTHI Ha METAJLIbI, HEMETAJIIbI,
3JIEMEHTHI, OKCHIbI M THIPOKCHJIBI KOTOPBIX aM(OTEpHBI, 1 HHEPTHBIC
3JIEMEHTHI (Ta3bl) 1JIsI OCO3HAHUS BaXKHOCTH YIOPSAI0UYSHHOCTH HaYYHBIX
3HAHMM;

pacKpbIBaTh CMbIC] Tepuoandeckoro 3akona /[.M1.Menzaeneena;

OTHMCBHIBATh U XapaKTepru30BaTh Ta0InIHYyI0 popmy Ileprnoandeckoii cucTeMsl
XUMHUYECKHUX SJIEMECHTOB;

XapaKTEepHU30BaATh COCTAB ATOMHBIX SIAEP U PACTIPEICIICHUE YUCIIA SJICKTPOHOB
10 JICKTPOHHBIM CJIOSIM aTOMOB XUMHWYECKHUX JIEMEHTOB MaJIbIX IIEPHOI0B

H@pHOI{H‘-IGCKOfI CHCTCMBI, a4 TAKXKC KaJIWid U KaJIbIIHA,



pa3nuyaTh BUAbl XUMUYECKOU CBSI3U: HOHHYIO, KOBAJEHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HETIOJISIPHYIO U METAJUIMYECKYIO;

M300paKkaTh AMEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 0OPa30BaHHBIX
XUMHYECKUMU CBA3SMU PA3HOTO BUJIA;

BBISIBJISITH 3aBUCUMOCTb CBOWCTB BEIIECTB OT CTPOEHUS UX KPUCTAITUYECKUX
PEMIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJITNYECKUX;
XapaKTepU30BaTh XUMUYECKHUE 3JIEMEHThI U UX COCIMHEHUS Ha OCHOBE
IIOJIOKEHUS DJIEMEHTOB B IEPUOANUECKON CUCTEME U OCOOEHHOCTEHN CTPOEHUs
UX aTOMOB;

OMKCHIBATh OCHOBHBIE 3Tarbl OTKpbITUS JI.M. MeHeneeBbIM Nepuoandeckoro
3akoHa u [lepuonnueckoi CUCTEMbl XUMUUECKUX JIEMEHTOB, KU3Hb U
MHOT'000pa3HyI0 HayYHYIO JIeATEIbHOCTh YUEHOTO;

XapaKTepHu30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHUE MEPUOANUECKOTO
3akoHa u [lepuonnueckoii cucteMbl xuMmuueckux anemenTon J.M.Menneneena;
OCO3HABaTh HayYHbIE OTKPBITHS KaK Pe3yJbTaT JUIMTEIbHBIX HAOIIOACHUH,
OTIBITOB, HAYYHO! MOJIEMUKH, IPEOAOIEHUS TPYAHOCTEN U COMHEHUH.

BBINYCKHUK MOJYYUT BO3MOKHOCTh HAYUYMTHCS |

OCO3HATh 3HAYEHUE TCOPETUUECKUX 3HAHUM JJIsI TPAKTUUECKOU IESATEIbHOCTH
YeJIOBEKA;

OTMCHIBATh N3yYCHHBIC O0OBEKTHI KaK CUCTEMBI, IIPUMEHSS JIOTHKY CUCTEMHOTO
aHaJIn3a;

MIPUMEHSTh 3HAHUS U 3aKOHOMEPHOCTAX [leprnoanueckon CuCTEMbI XUMUYECKUX
3JIEMEHTOB JJIs1 00OBSCHEHHUS ¥ TIPEJIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;
pa3BuBaTh HHGHOPMAITMOHHYIO KOMIIETCHTHOCTh TIOCPEICTBOM YIITyOJICHHUS
3HaHUN 00 MCTOPHHU CTAHOBIICHHUS XMMHUYECKOW HayKH, €€ OCHOBHBIX ITOHSTHH,
MEPUOJUYECKOT0 3aKOHA KaK OJTHOTO M3 BaXKHEUIIIMX 3aKOHOB IPUPOIBI, a
TaK>K€ O COBPEMEHHBIX JOCTHXKEHUSX HAYKU U TEXHUKHU.

MHoroo0pa3ue XUMHYECKUX pPeaKIHid

BBIHVCKHI/IK HAVUINUTCH.




OOBSACHATH CYyTh XMMHUYECKHUX MTPOLIECCOB U UX NPUHLMIHAIBHOE OTINYUE OT
(pu3HUECKUX;

Ha3bIBAaTh MPU3HAKYU U YCIOBUS NPOTEKAHUS XUMHUECKUX- PEAKIINi;
YCTaHABIMBATh NPUHAICKHOCTh XUMUYECKUX PEAKIUN K ONPeNeIEHHOMY TUITY
10 OJHOMY U3 KJIACCU(PUKAMOHHBIX TPU3HAKOB: 1) IO YUCITY U COCTaBY
UCXOJHBIX BEUIECTB M MPOAYKTOB PEAKIUH (pPEAKIIMH COSTUHEHUS,
pa3liokKeHHs, 3aMeIleHHs] 1 0OMeHa); 2) MO BBIJICICHUIO WU MOTJIONIEHUIO
TEIUIOTHI (PEaKlUU SK30TEPMUUECKHE U SHIOTEPMUYECKUE); 3) 10 U3BMEHEHHIO
CTeNeHel OKUCIIEHUSI XUMUYECKHUX JIEMEHTOB (Peakuy OKUCIUTENbHO-
BOCCTaHOBHTEJbHBIE); 4) IO 00paTUMOCTH TpoLecca (peakuu oOpaTUMbIE U
HeoOpaTUMBIE);

Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUECKUX PEAKIIHA;
Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS;
COCTaBIIATh YPABHEHUS NEKTPOIUTHUECKOM TUCCOIMAIIMN KUCIIOT, IEI0YEH,
COJI€H; MOHBIE U COKpAIlEHHbIE HOHHBIC YPAaBHEHUS peakluii oOMeHa;
YPaBHEHUS OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil;

IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX peakluil o (opMynnaM /Ha3BaHUSIM
MCXOJIHBIX BELIECTB; OMPENEIATh UCXOIHBIE BELIECTBA 110 hopMyiam/
Ha3BaHUSAM MPOAYKTOB PEAKIINH;

COCTaBJIATh YPAaBHEHMsI peakLuii, COOTBETCTBYIOLUX [TOCIEI0BATEIbHOCTH
(«uenoyYKu») NpeBpalleHNii HEOPraHUYECKUX BEIECTB Pa3INYHbIX KIACCOB;
BBISIBJIATH B IIPOLIECCE IKCIIEPUMEHTA NIPU3HAKY, CBUIETEIBCTBYIOIIHNE O
OPOTEKAaHUHM XUMUYECKON PEAKIUY;

IIPUTOTABIIMBATH PACTBOPHI C ONPEACIEHHON MAaCCOBOU J10JIEW paCTBOPEHHOIO
BELIECTBA;

OINPENENATh XapaKTep Cpeibl BOJAHOIO PaCTBOPA KUCIOT U IIEJIOUEH 110
U3MEHEHHIO OKPAaCKU MHANKATOPOB;

MIPOBOJUTH KAYECTBEHHBIE PEAKIIUH, TIOJITBEPKAAIOIINE HATUYUE B BOJHBIX
pacTBOpax BEIIECTB OTAEIbHBIX KATHOHOB U aHUOHOB.

BBIHVCKHI/IK IMOJIYYUT BOBMOKHOCTb HAYYUTHLCS .




COCTaBJIATh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHHUSI IO COKPAIIEHHBIM
MOHHBIM YPaBHEHHUSIM;

IIPUBOAUTH IPUMEPHI PEAKIINI, IOATBEPKIAIOIIMNX CYILIECTBOBAHUE
B3aUMOCBS31 M€Ky OCHOBHBIMH KJIACCAMU HEOPTAHUYECKUX BEILIECTB;
IPOrHO3UPOBATH PE3YIbTaThl BO3ICUCTBHS Pa3IMYHBIX (DAKTOPOB HA U3MEHEHUE
CKOpPOCTH XUMHUYECKON PEaKLH;

IPOrHO3UPOBATH PE3YIbTaThl BO3IEUCTBUS PAa3IMYHBIX (DAKTOPOB HA CMEIICHHE
XUMHUYECKOTO PABHOBECHS.

MHoroo0pa3ue BelecTs

BbINYyCKHUK HAYYHUTCS

ONpeAesiTh MPUHAICHKHOCTh HEOPTAHUYECKUX BEIIIECTB K OTHOMY U3
W3YUYEHHBIX KJIACCOB /TPYMI: METaJUTbl U HEMETAJUIbI, OKCHUJIBI, OCHOBAHUS,
KHCJIOTBI, COJIH;

COCTaBJISATH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSIM;

ONpPEAEsATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;
COCTaBJIATH (POPMYJIBI HEOPTAaHUUYECKUX COCTMHEHUHN 10 BaJICHTHOCTH U CTETICHH
OKHCJICHHUS JIEMEHTOB, a TakXKe 3apsgaM HOHOB, YKAa3aHHBIM B TaOJIHIIE
PacCTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH;

O0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3UIECKUX U XUMUUYECKUX CBOMCTB
MPOCTHIX BEIIECTB (METAJJIOB M HEMETAJVIOB) M UX BBICIIUX OKCUJIOB,
00pa3oBaHHBIX 3JIEMEHTaMU 2 U 3 MepHUOa;

Ha3bIBaTh OOIIME XUMHUUECKHE CBOWCTBA, XapaKTEPHBIC JJIS TPYII OKCHUJIOB:
KHCIIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

Ha3bIBaTh OOIIME XUMHUYECCKHNE CBOMCTBA, XapaKTEPHBIC JIJIs KaXJI0T0 U3 KJIaCCOB
HEOPraHWYECKUX BEIIECTB: KHUCIJIOT, OCHOBAaHUM U COJIEH;

MPUBOAUTH IPUMEPHI PEAKIINHI, MOATBEPKAAIONIUX XUMUUYECKHE CBONCTBA
HEOPTraHWYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUU U COJICH;

ONPEJICIIATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEIIH B

OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX PCAKIIUAX,



COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEBHBIN OanaHC (7151 M3y4eHHBIX
peakiuit) Mo MpeIyIoKEHHBIM CXeMaM pPeaKIuii;

MIPOBOJUTH J1A0OPATOPHBIE ONBITHI, OJATBEPKAAIOIINE XUMUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEUIECTB;

IPOBOAUTH JIAOOPATOPHBIE OMBITHI MO MOJIYYEHUIO U COOUPAHUIO ra3000pa3HbIX
BELIECTB: BOAOPO/1a, KUCIOPOa, YIJIEKUCIOro ra3a, aMMHUaKa; COCTaBIISATh
YPaBHEHMSI COOTBETCTBYIOLUX PEAKIUH.

BbINyCKHUK MOTYYUT BOBMOXHOCTh HAYYUTHCS

IPOrHO3UPOBATH XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U
CTPOEHUS;

IPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISITH OKUCIUTENbHBIE TN
BOCCTAaHOBHTEJIbHBIE CBOMCTBA C YYETOM CTETICHEW OKUCIIEHHUS 3JIEMEHTOB,
BXO/JISIIUX B €70 COCTAB;

BBISIBJISITH CYIIECTBOBAHUE FT€HETUYECKOM B3aMMOCBSI3M MEXIY BEIIECTBAMHU B
Py IPOCTOE BEIIECTBO — OKCU — TMJIPOKCHU]L — COJIb;

XapaKTepHu30BaTh 0COObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHOM U a30THON
KUCJIOT;

IPUBOAUTD IPUMEPHI YPaBHEHUM peakiuil, JeKalluX B OCHOBE IPOMBIIITICHHBIX
CHO0CcO0O0B MOJTYyYEHUS] aMMHUaKa, CEpHOU KUCIIOThI, YyT'yHa U CTaJlu;

OIUCHIBATh (PU3NUECKUE U XMMUUECKHE IPOLECCHI, ABISIOIINECS YaCThIO
KpyroBOpOTa BEIIECTB B IPUPOJE;

OpraHU30BbIBaTh, IPOBOAUTH YUEHUYECKHE ITPOEKTHI I10 UCCIIEIOBAHUIO CBOWCTB

BCHICCTB, NMCIOIIIKUX BAKHOC IIPAKTHYCCKOC 3HAUYCHHUC.



2. COAJEP KAHUE YYEBHOI'O IPEIMETA
8 kiacc
BBenenue
XHUMHS U HAydyHO-TeXHUYECKH I nporpecc. [Ipenmer n 3agaun xumun. OCHOBHBIE
MOHATHUS U TeopuH XuMuu. JlaboparopHoe 000py0BaHKE U NPUEMBI OOpAILIEHHS C HUM

[IpaBuna TexHUKH 0€30MACHOCTH P pabOTe B KAOMHETE XUMUHU.

IIpakTuyeckas padora
1. IIpaBuna oOpailieHust ¢ XMMUYECKUM 000pY10BaHUEM
Paznea |

BemecTrBa 1 XuMH4YecKHe SIBJICHHUS C MO3MIMH ATOMHO-MOJIEKYJISIPHOT0 YYeHH S

Tema 1. Xumnueckue 3j1eMEeHTHI U BelIECTBA B CBETE
ATOMHO-MOJIEKYJISIPHOTO YYeHH S

[TonsTue «BemecTBo» B pusnke U xumun. Ousnveckue 1 XUMUYECKUE SBIICHUSI.
MN3mensronmecs BEIECTBO KakK MNpeAMEeT u3ydeHus XuMuHu. OnucaHue BEIECTB.
XHWMHUYECKHE AIEMEHTHI: NX 3HAKU U CBEAECHUS U3 UCTOPHUH OTKPBITUS. COCTaB BEILIECTB.
3aKOH TIOCTOSIHCTBA COCTaBa, XuUMUYeckue Gopmyiasl. DoOpMbl CyIIECTBOBAHUSA
XUMUYECKUX 3JIEMEHTOB. BemiectBa mpoctele W cioxHble. lIpocTeie BemiecTBa:
MeTauTbl 1 HeMeTasuibl. O01as XxapakTepucTUKa METalIoB U He MeTa/uioB. HekoTopeie
CBEJICHUSI O MeTa/llax M HeMeTauiaX, oO0yCIaBIMBAIOIIMX 3arpsa3HEHHOCTH
okpyxatomei cpeapl. Onucanue Hambolsiee PacHpPOCTPAHEHHBIX MPOCTHIX BEIIECTB.
ATOMHO-MOJNEKYISIPHOE yueHHE B XUMUU. OTHOCUTEIbHBIE AaTOMHBIE U MOJIEKYJISIPHBIE
Maccbl. CucteMa xumuueckux snemeHToB JI.1. MenneneeBa. Onpenenenue nepuoaa u
IPYIBl XapaKTEPUCTUKA IOJIOKEHUS XUMHUYECKHX 3JIEMEHTOB 110 IEPUOAUYECKOU
cucteme. BameHTHOCTh. OrmpezesieHHe BAJIEHTHOCTHM IO IOJOKEHHUIO 3JIEMEHTa B
MIEPUOIUYECKON CUCTEME.

KonnuectBo BemecrBa. Conb — eAuHMIA KOJIMYECTBA BemiecTBa. MousgpHas
Mmacca.
JlaGopaTopHBbIii ONIBIT

1. Onucanue Ppuznueckux CBONUCTB BEIIECTB.

Tema 2. XumMmn4yeckue peakuuu. 3aKOHbI COXPAHEHHUS MACCHI U YIHEPTUH



CyIIHOCTh XMMHWYECKUX SIBJICHUW B CBETE ATOMHO-MOJIEKYJSIPHOTO YYEHUS.
[Ipr3Haky M ycnoBUsA MPOTEKAHUS XUMUYECKUX peakiui. [[puurHbl 1 HampaBiIeHUS
MPOTEKAHUS XUMHUUECKUX peakuuid. TernnoBoil 3pPpexkT XuMuueckux peakiuii. k30 - U
SHAOTEPMHUYECKHE PEAKIIMU. 3aAKOHBI COXPAHEHUS MACCHI U YHEPTUH, UX B3AUMOCBS3b.
CocraBiieHNE YpaBHEHUN XUMHUECKNX peakInid. PacuéThl o ypaBHEHUSAM XUMUYECKUX
peakuui. Tunbl XUMHYECKUX PEAKLUU: PA3NOXKEHHS, COCAUHEHUS, 3aMEIICHHUS,
oOMeHa.

JlaGopaTopHbie ONBITHI

2. ITpu3Haku NPOTEKAHUS XUMUYECKUX PEAKIUN

3. 3HaKOMCTBO C XMMUUYECKUMU PEAKIUSIMU PA3TUYHBIX TUIIOB

Tema 3. MeToabl XumMuu

[ToHATHE O MeETOAE KaK CpPEACTBE HAYYHOI'O IIO3HAHUS JIEMCTBUTEIBHOCTH.
Meronpl, CBSiI3aHHBIE C HEMOCPEACTBEHHBIM H3YYEHHUEM BEIIECTB: HaOII0JEeHUE,
omHUCcaHWe, CpaBHEHHE, XUMHUYECKHU »sKcrepuMmeHT. [loHsaTue 00 WuWHAUKATOpax.
XUMHUYECKUI SI3bIK (TEpMHHBI W Ha3BaHMS, 3HAKH, (QOPMYIbI, YpaBHEHHUS), €ro
BaXHEHIIME PYHKIIMU B XUMUYECKOI HayKe.

Tema 4. BemmiecTBa B, OKpy:Kawouleil Hac, IPUPoOJe U TeXHUKE

Uucteie BemiecTBa U cMecu. CTENeHb YUCTOTHI U BUABI 3arpsI3HEHUS BELIECTB.
Paznenenue cmeceit. Ounctka BemiecTB — GUIBTPOBAHUE, MTEPETOHKA (IUCTUIUISIINS),
BbIMapuBaHue (Kpuctaumzanus). Mnentudukanns BemecTs ¢ TOMOIIBIO0 ONpeIeTICHUE
TEMIIEPATypPhl IUIABJICHUS U KUIICHUS.

[lonsiTue 0 pacTBOpax Kak TOMOTEHHBIX (PU3UKO-XUMHUYECKHX CHCTEMaXx.
PactBopumocTts BemectB. DakToOphl, BIUSIONME HA PACTBOPUMOCTD TBEPABIX BEIIECTB
n ra3oB. CnocoObl BBIPAKEHHS KOHLEHTpPAlUM PAcTBOPOB: MaccoBas JOJIs
PACTBOPEHHOIO BEIIECTBA.

JlabopaTopHBbIii ONIBIT
4. Pa3zneneHne CMeCH KENE3HBIX OMUIIOK U ITOPOIIKA CEPbI
IIpakTyeckue padoThI
2. OuucTka, 3arpsS3HCHHBIX BEIIECTB.
3. U3ydeHue pacTBOPHUMOCTH BEIIECTB.
4. TlpuroroBiieHHE pacTBOpa 3aJaHHON KOHILIEHTPALIUH.

9



Tema 5. IlonsiTue o razax. Bo3ayx. Kuciopoa. I'openne

[TonsaTue o razax. Bo3nyx — cMech razoB. OTHOCHUTENBHAS TIIIOTHOCTH ra30B.

Kucnopon — xumudeckuii 31€MEHT U TPOCTOE BelecTBO. [lonyduenue kucmopoaa
B NMPOMBIIICHHOCTH U JIa0opaTopuu. XUMHUYECKHUE CBOMCTBA Kuciopoaa. [Ilpumenenue
KHUCJIOpOJA.

IIpakTyeckue padoThl
5. Ilonydenue KUCI0pOAa U U3YUYEHUE €ETO CBOUCTB.

Tema 6. OCHOBHBIE KJIaCChl HEOPTAHNYECKHX COeIMHEHHU I

Knaccuduxanys HeopraHU4eCcKuX COeIUHESHUM.

Oxkcubpl — cocTaB, HOMEHKJIATypa, kiaccudukanus. [loHsTue o rugpokcugax —
KHCJIOTaX M OCHOBaHUsIX. Ha3BaHuss W cocTaB oOCHOBaHUW. ['mapokcorpymnmna.
Knaccudukaims KucioT (B TOM YHCIC OpraHUYeCKHe W HEOPraHUYEeCKHE), MX COCTaB,
HoMmeHkIatypa. CocraB, HOMEHKIATypa COJIeH, IpaBujia COCTaBIEHUS (POPMYIT COJICH.
XUMHUYECKUE CBOWCTBA OKCHAOB. OOIMe XUMHYECKUE CBOWCTBA KHUCIOT. Psin
akTuBHOCTH MeTaiioB. [1l€noun, ux cBoiicTBa u cmocodOs! nonyuenus. HepacrBopumsbie
OCHOBaHHUS, UX CBOICTBA U criocoObI nonyyeHust. [lonstre 06 amporeprocTu. OKCUIbI
U TUIAPOKCHUIBI, oOsanaromue amMm(OTEpHBIMU CBOMCTBaMU. XHMHYECKHE CBOMCTBA
cosiell (B3aMMOJEHCTBHME PACTBOPOB COJIEH C pacTBOpaMU IIEJIOYEH, KUCIOTaMU U
MeTaJJIaMu ).

['eneTnueckas CBsA3b HEOPraHUYECKUX COCTUHECHU.

JlaGopaTopHbie ONBITHI
5. XMMHUYECKHE CBOMCTBA OKCUIOB.
6. XUMUYEeCKHUE CBOMCTBA KUCIOT.
7. XMMHUYECKHE CBOMCTBA LIEIOYEH.
8. XMMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.
9. AMOTEPHOCTH THIPOKCHJIOB.
10.XuMHueckre CBOMCTBA COJIEH.
IIpakTuyeckas padora

6. MccnenoBanne CBOMCTB OKCHUJIOB, KUCJIOT, OCHOBAHMH.
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Pazpen Il
XuMHYeCKHe 3JIEMEHThI, BelIeCTBA U XUMHYECKHE PeaKlnuu
B CBeTe JJICKTPOHHON TeOpUH
Tema 7. CTpoenne aToma
Ctpoenne aroma. Ctpoenue sapa. HM3otonbl. XUMHYECKUH DSIEMEHT —
onpenenéHupli Buj aroma. CTpPOCHHE HIIEKTPOHHBIX 000JIOYEK aTOMOB S -, P -

3JIEMEHTOB. MECTO 3JIEMEHTOB B IIEPUOJUYECKOU CUCTEME.

Tema 8. Ilepuoanuecknii 3axkoH u llepuoguveckasi cucrema siementon . A.
MengeneeBa

CBolicTBAa XUMHMYECKMX DJIEMEHTOB M HUX [EPUOJUYECKHE HU3MEHEHMUS.
CoBpemennas TpakToBka llepuoamdeckoro 3akona. Ilepuonnueckas cucrema B CBETE
cTpoeHus aroma. DU3MUECKU CMBICT HOMepa Tniepuoja u rpynmnbsl. CemeiicTBa
3JIeMEHTOB (Ha MpHMepe IIEJOYHBIX META/IOB, TaJOr€HOB, HHEPTHBIX Ta30B).
XapakTepucTuKa XUMHUUYECKUX CBOMCTB 3JIEMEHTOB TPynn A U MEPUOJUYHOCTH HX
U3MEHEHHUS B CBETE DBJIEKTPOHHOTO CTPOEHMS aToMa. XapaKTePUCTHKA XUMHYECKUX
3JIEMEHTOB HAa OCHOBE MX IOJ0KEHHUS B IEPUOJNIECKON CUCTEME.

Tema 9. CTpoeHne BemecTBa

Xumudeckas CBs3b. KoBalleHTHas CBs3b M MEXaHU3MBI €€ 00pa3oBaHUA.
Henonsippass u mnonsipHas KoBajJeHTHas CBA3U. CBOWCTBAa KOBAJIEHTHOM CBSI3U.
DNEeKTpOHHBIE U CTPYKTYpHBIE (opMylbl BemecTB. MloHHas CBsA3b U €€ CBOMCTBA.
KaTtnons! u annonsl. CTENEHb OKUCIEHUS.

Kpucrannmyeckoe ctpoenue BemecTBa. Kpucrammuyeckue pemeTkn — aTOMHasl,
VMOHHAs1, MOJIEKYJIIpHAsl U UX XapaKTEPUCTUKHU.

Tema 10. XuMu4eckne peakunu B CBeTe 3JIeKTPOHHOI TeOpUH

Peakmuu, mpoTekaromue ¢ M3MEHEHHEM U 0€3 U3MEHEHHS CTEIIEHU OKUCIICHHUS.
OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENb U BOCCTAHOBUTEIb.
CocTtaBneHre ypaBHEHHM OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. PaccraHoBka
K02(p GUIIMEHTOB METO0M 3JICKTPOHHOTO OajlaHca.

Tema 11. Bonopoa — poxaarouiuid BoAy M SJHEPru0

Bonopoa — xuMu4eCcKkuil 3€EMEHT U NpOCTOe BemecTBo. [lomyuenne Bogopoaa B

naboparopuu. M3otonsl Bogopona. dusnyueckre U XUMUYECKHE CBOWCTBA BOJOPOJA.
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[TIpoMmbilmeHHoe mosiydeHue Bogopoaa. Okcua Bomopoga — BOJA: COCTaB,
MPOCTPAHCTBEHHOE CTpoeHUE. DU3NUECKUE U XUMUYECKUE CBOMCTBA BOJBI.
IIpakTuyeckas padora
7. IlonyyeHue BOAOPOIa U U3YYEHHUE €TI0 CBOMCTB.
Tema 12. I'anorensl
l'anorensl — XMMUYECKUE BJIEMEHTHI M MPOCThIE BeuiecTBa. CTpOEHHE aTOMOB
rajgoreHoB. Haxoxienue rasoreHoB B npupojae. Ou3znueckue 1 XUMUYECKUE CBOMCTBA
rajioreHoB. [lomydenue xjiopa U XJ0poBOJ0OPO/ia B TaOOPATOPUH U TTPOMBIIIJIEHHOCTH.
CongHas KUCIIOTa U €€ CBOMCTBA. XJIOPUBI — COJIU COJSTHOU KHUCIIOTHI.
IIpakTuyeckas padora
8. I3yueHue CBOMCTB COJISTHOM KUCIIOTHI.
9 kJacc
Paznea |
TeopeTnyeckre OCHOBbI XUMHUU
Tema 1. XumnyecKkue peakuu H 3aKOHOMEPHOCTH UX NPOTEKAHUS
DHepreTuka XuUMUYecKuX peakiui. TermoBol 3ddext. Tepmoxummdeckoe
ypaBHEHHE. XHUMH4YecKass KuHeTHKa. CKOpOCTh XUMHUYECKOW peakiuu. DakTopsl,
BIIMSIONINE HAa CKOPOCTh XMMHMYECKOW peakiuu. 3aKoH JelcTBUs macc. Kartanus u
KaTaJIn3aTopbl. XUMUYECKOE PAaBHOBECHE.
JlaGopaTopHblii ONIBIT
1. M3yuyeHue CKOpOCTH NPOTEKAHUS XUMHUYECKUX PEaKIui
Tema 2. PactBopbl. Teopusi 3J1eKTPOJIUTHYECKON JUCCOUATTAN
[TonsATHE O pacTBOpax: ONpeEIEIICHUE PACTBOPOB, PACTBOPUTEIIH, PACTBOPUMOCTD,
KJaccuduKaIus pacTBOPOB.
DNEKTPOJIUTHI U HEANEKTPOJUTHI. [Ipoliecchl, mpoucxoasine ¢ 3JIeKTpOIuTaMu
IIPU pACIUIAaBJICHMM W PACTBOPEHHMM BEIIECTB B Boje. Ponp Boabl B mpouecce
ANEKTPOIUTHYECKON Aucconranni, Juccounanys 3J€KTpOIUTOB C MOHHOW U MOJIIPHOM
KOBAJICHTHOM XHMMHYECKOM CBs3bpl0. (CBolicTBa HMOHOB. TCIUIOBBIE  SBJICHUS,
COIIPOBOXJAIOIINE MPOLECCH PACTBOPEHHS.

CunbHbIe U cl1a0ble SJICKTPOJIUTHI.
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Peakiinn nonHoro oomMena. XMMHUYECKHE CBOMCTBA KHUCJIOT, COJIEM M OCHOBAaHUU
B CBETE TEOPUHM IIEKTPOITUTAYECKON TUCCOLUALINY.
JlabopaTopHBbIii ONBIT
2. VictpiTaHue 3J1eKTPONPOBOIHOCTU PACTBOPA COIU
IIpakTyeckue padoThl
1. Tlonydenue kpucTtamioruaparta u3 0€3BOJHON COJIM U U3YYEHUE €TI0 CBOMCTB.
Pazpen Il
JJIeMEeHTbI-HEMETAJJIBI W UX Ba)KHeHIlne coeJMHEHMSI

Tema 3.001as8 XapaKTepUCTHKA HEMETAJJIOB

XuMHYEeCKHEe 3JIeMEeHThI-HEMeTAJIbl. PacnpocTpaHeHUe HEMETaNIMYeCKUX
aneMeHTOB B mpupone. IlomoxkeHue >IEeMEHTOB-HEMETAINIOB B IMEPHOJIHYECKOU
cucreMe. OCOOCHHOCTH CTPOEHHUS HMX aTOMOB: OOIIME YepThl W pa3Idyusl.
OTtHOcHUTENbHAS  DJIEKTPOOTPULIATENBLHOCTh. (CTENEHb  OKHUCJIEHHUS], BaJCHTHBIC
COCTOSIHHMSI aTOMOB HEMETAJIJIOB. 3AKOHOMEPHOCTH U3MEHEHUS 3HAUYCHUS ITUX BEJIUYUH
B MEpPHOJIaX M TpyNmnax Mepuoandeckoi cucteMbl. Tunudnbie GOpMbI BOJOPOAHBIX U
KHUCJIOPOJIHBIX COETMHEHUN HEMETAIIJIOB.

IIpocTbie BemecTBa-HeMeTa/LIbl. OCOOGHHOCTH WX CTpoeHHs. Duznyeckue
CBOMCTBa (arperaTHOE CTPOEHUE, TEMIIEpATypa IIABIEHUS, KUIIEHUs, PACTBOPUMOCTD B
Boae). Ilomstme ammorpomuu.  Aummorpormst — yriepoaa, (ocdopa,  cepsl.
OOyCTOBIEHHOCTh CBOMCTB aJIOTPONOB OCOOCHHOCTAMH HUX CTPOCHUS: NMPUMEHEHHE
aJJIOTPOTIOB.

XuMHYEeCKHEe CBOMCTBA MNPOCTBHIX BelIeCTB-HeMeTa/LI0B. [IpuuuHbI
XAMHYECKOM WHEPTHOCTH ONAropoJHBIX Ta30B, HHU3KOW AaKTUBHOCTH a30Ta,
OKHCJIUTENBHBIX CBOWCTB WM JIBOMCTBEHHOI'O NOBEICHUS CEpbI, a30Ta, yriepoaa u
KpPEMHHUSI B  OKHCJIMTEIbHO-BOCCTAHOBHUTENBHBIX peakuuil. OOmme CcBOMCTBa
HEMETAJIJIOB U CIIOCOOBI UX MOIYUYEHUS.

Boaopoanbie coeaHeHUsi HeMeTAJ10B. DOpPMBI BOJOPOJHBIX COECIUHECHUM.
3aKOHOMEPHOCTH HM3MEHEHHUS (PU3MUECKHMX W XUMHUYECKUX CBOMCTB BOJOPOJHBIX
COCIMHEHUN B 3aBUCHUMOCTH OT OCOOEHHOCTEH CTPOCHHS aTOMOB OOpa3yIIIUX HX
31eMeHTOB. (CBOMCTBAa BOJHBIX PACTBOPOB BOJOPOJHBIX COCAWHEHUN HEMETAJUIOB.
KucnoTtHo-0CHOBHAsI XapaKTEPUCTHUKA UX PACTBOPOB.
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Boicuime KHUCJIOPOIHbIE COeJUHEHUS] HEMEeTAJJIOB. 3aKOHOMEPHOCTH
U3MEHEHUSI (PUBMYECKUX M XHUMHUYECKHUX CBOMCTB KHUCIOPOJHBIX COCIUHEHUI B
3aBUCUMOCTH OT OCOOCHHOCTEH CTpPOCHHUS AaTOMOB OOpa3yIOIMX WX 3JIEMEHTOB.
CBoiicTBa BOJHBIX PACTBOPOB COEIWHEHHM HeMeTauioB. KHCIOTHO-OCHOBHAS
XapaKTEPUCTUKA UX PACTBOPOB.

Tema 4. Iloarpynna Kucjopoaa u eé THNNYHbIE MPEACTABUTEH

O0mas  xapakTepHMCTHKAa  HEMeTA/LUIOB  NOATPYNIIBI  KHCJI0POAA.
3akoHOMEpHBIE HU3MEHEHHs B moarpymnmne. dusnyeckue W XUMUYECKHE CBOMCTBA
XaJbKOT€HOB — MPOCTBIX BellecTB. Cepa Kak MPOCTOE BEIIECTBO. AJUIOTPOIHUS CEPBHI.
Xumuueckue cBoiicTBa cepbl. Ilpumenenue cepel. CepoBOAOpPOJ, CTPOECHUE,
dbu3nveckue U XUMHUYECKHE CBOMCTBA. BoccTaHOBUTENBHBIC CBOMCTBAa CEPOBOIOPO/IA.
KauecTBeHHas peakiiyst Ha CEPOBOIOPOJT U CYIIb(UIBI

Kucaopoaconep:xamme coequnenus cepol (V). Oxcun cepsr (1V). Cepuucras
kuciora. CocraB, cTpoenue, cBoictBa. CynbQuabl.

Kuciaopoaconep:xxamme coequnenusi cepbl (V1). Oxcun cepsr (VI). Cocras,
ctpoenue, cBoictBa. Ilomyuenue oxcuaa cepbl (VI). Cepnas kuciora, cocTas,
cTpoenue, pusndeckue cporctBa. OCOOEHHOCTH €€ pacTBOPEHUs B BojiEe. XUMHUYECKUE
CBOICTBa pa30aBIIEHHON W KOHIICHTPUPOBAHHON CEepHOM KHUCIOTHI. OKHUCIUTEIbHbBIE
CBOMCTBa cepHOM KuCIOTHL. KauecTBeHHass peaknus Ha cyibdar-uoH. IIpumeHneHnue
CEpHOU KUCIIOThI
JlaGopaTopHblie ONbITHI

3. KauectBeHnHas peakius Ha CyabGUI-UOH

4. KayecTBeHHas peakius Ha CyabdaT-noH

Tema S. Iloarpynna azora M €€ THIMYHBIE NPEACTABUTEH

O0masi xapakTepuMCTHKAa 3JJIEMEHTOB MOAIPynmbl a3ora. BaxuHenmmne
BOJIOPOJHbIE U KHCIOPOJHBIE COCIUHEHUS JJIEMEHTOB MOATrPYIIbl a30Ta, HX
3aKOHOMEPHbIE U3MEHEHUS.

A30T KaK 3JIeMEHT U KaK MPOCToe BelecTB0. XMMUYECKHE CBOMCTBA a30Ta.

AmmMmuak. Crpoenue, cBoiictBa. Comu aMMOHUS, WX CBoWcTBa. KauecTBeHHas

pCaKkiynAa Ha HOH aMMOHMUA. HpI/IMeHeHI/Ie aMMHaKa M COJICH aMMOHMSI.
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Oxcuapl azora. Ctpoenue okcuaa asora (1), okcun azora (IV). dusnveckue u
XUMHYecKkue cBorictBa okcumoB azoTa (1), (1V).

A30THasi KUCJI0TAa, €€ cocTaB U cTpoeHue. Dusznyeckue M XUMHUYECKHE
CBOWMCTBAa a30THOW KHUCIOTHI. OKHUCIUTENIBHBIE CBOMCTBA a30THOM KHUCIOTHL. Com
A30THOM KUCIIOTBI — HUTpATHL. [lonydyeHne u npuMeHeHre a30THOM KUCIIOTHI U €€ COJIECH.

®ochop kak 3jIeMeHT M KaK NMpocToe BemecTBo. AmnoTponus docdopa.
dusnydeckre U xumudeckue cporictBa pocdopa. [pumenenne dhochopa. Bomopoansie
U KUCJIOpOJHbIe coenrHenus pocdopa, ux cpoiricrea. @ochopHas Kuciora u €€ coiu.
KauecTtBenHnas peaxius Ha ¢ocdar-uoH.

JlaGopaTopHbIe ONBITHI

5. KauecTtBeHHas peakiuysi HA MOH aMMOHMUS

6. KauecTBeHHas peakiiusi Ha HUTPAT-UOH
IIpakTyeckue padoThI

2. TlonydyeHue aMMHaKa U OTBITHI C HUM
Tema 6. [loarpynna yriepoaa

Ob6mass xapakTepucTHKAa 3JIEMEHTOB NMOATPYNIbI Yrjepoaa. DJIEKTPOHHOE
CTPOEHHE aTOMOB 3JIEMEHTOB NOATPYIIIbI YIIEPOIa, UX PACTIPOCTPAHEHHUE B IPUPO/IE.

Yriepoa Kak mpocrToe BemecTBO. AJUIOTPOIUSA YIyiepoja: anamas, rpadur,
dbymnepensl. AacopOuus. XuMUYECKHE CBOWCTBA yriIepo/ia.

Kuciopoansbie coequnenus yriaepoaa. Okcuasl yriaepo/ia, CTpOCHUE, CBOMCTBA,
noJjiydeHue. YToibpHas KucioTa u e€ conu. KayecTBeHHas peakiusi Ha KapOOHAT-HOH.

KpemMuunit u ero csoicrBa. KuciopoaHble COEOWHEHUS KPEMHMSA: OKCHU]
kpemuus (1V), kpemHueBas KMCIOTa, COCTaB, CTPOCHUE, CBOMCTBA. CHUITUKATHI.
JlabopaTopHbIe ONBITHI

7. KadecTBeHHast peakiusi Ha KapOOHAT-HOH
IIpakTyeckue padoThI
3. Tlomyuenue yriaexkuciaoro ra3a U M3y4eHHEe ero CBOWCTB
Pazpmen 111

MeTaLiabl

Tema 7 O01Me cBOMCTBA METAJJIOB
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DNEeMEHTBI-METAIIbI B MIPUPOJIE U B mepuoauueckoit cucrteme. OcoOEHHOCTH
CTpOGHHUS aTOMOB METalIOB: S-, P- U d-agemeHToB. Mertammudeckas CBSI3b.
Kpucrammmueckue pemérku. OOmue u cnenupuyeckue (QU3NYECKHe CBOMCTBA
MetaioB. OOmKMe XUMUYECKHE CBOMCTBA METAUIOB. OJIEKTPOXMMHUYECKHM psJl
HanpspkeHuil MmetaisioB. OO1IKe CBeIEHUs O CIUIaBaXx.

[lonsiTHE KOPPO3UU METAILIOB.

Tema 8. MeTa/ibl IITAaBHBIX H NO0OYHBIX MOATPY I

Metamabl — 3jgementbl |A-, |IA-rpynn. CtpoeHue aTOMOB XMMHYECKUX
anemeHToB |A-, Il|A-rpynn, ux cpaBHUTENbHAash XapakTepucTuka. PuU3nyeckue u
XUMHYECKUE CBOWMCTBA TMPOCTHIX BEIIECTB, OKCHUIOB M THUAPOKCHUIIOB, COJEH.
[IpyMeHeHne MIEeNTOYHBIX U MIENOYHO3EMENBHBIX METAIOB. MuHEpasbl Kajablus, UX
COCTaB, CBOMCTBA, 00JIACTU NMPAKTHUYECKOT0 NMpuMeHeHus. JKECTKOCTH BOJIbI M CIIOCOOBI
€€ yCTpaHEHHUs.

AJIIOMUHUI: XUMUYECKUHA JJIEMEHT, mpocToe BemecTBo. Dusmyeckue u
XUMH4YeCcKue cBoWcTBa. Pacrnpocrpanenne B npupone. OCHOBHBIE MHUHEDPAIIBI.
IIpumeHeHne B COBPEMEHHOM TeXHUKE. BakHelme coeAMHEHNs allFOMUHMSA: OKCHIB
U TUAPOKCUABL; aM(OTEpHBIN XapaKTep UX CBOMCTB.

/Kesie30 kak nmpeacTaBUTe] b METAJVIOB MO00YHBIX moarpymm. JKene3o kak
npocTtoe BemecTBo. Pusmueckue U Xumuueckue cBoiicTBa. CocTaB, 0COOEHHOCTH
CBOICTB M MPUMEHEHHE YyryHa U CTaJlM KaK BaXKHEUIINH CIIaBoB xkene3a. O crnocobax
XUMUYECKOW aHTHKOPPO3MHHOMN 3allUTHl CIUIAaBOB (OKCHUIBI M THUIPOKCHUIIBI), 00 HX
IIOBEJICHUM B OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX peakuusax. COeINHEHUs Kele3a —
Fe?*,Fe*. Buonorudeckas pojib METAJIJIOB.

IIpakTuyeckas padora
4. PemieHune 3KCIEpUMEHTAIBHBIX 3aJ1a4 10 TeMe «MeTalib»
Paznen IV
OO01me cBeieHNsi 00 OPraHUYECKUX COeTUHEHMSIX

Tema 9. Yriesoaopoasl

[TonsiTue o romonorun u uzomepuu. Knaccudukanus yriaieBoaopoaoB.

16



IIpenenbHblie YyIi1eBOAOPOAbI — AJKAHBI. PU3NYECKUE U XUMUYECKUE CBOMCTBA
ankaHoB. CrioCOOHOCTH AJIKAHOB K PEaKIMU 3aMEILCHHS U U30MEpU3AIUU.

HenpenenbHble YIiieBOAOpPOAbI — aJKeHbl W aJKUHbI. Dusznueckue u
XUMUYECKHE CBOMCTBA alikeHOB. CIIOCOOHOCTh QJIKEHOB K PEaKIMy MPUCOCAUHECHUS U
nonuMepuzanuu. lloHsATHE O MOTMMEPHBIX XUMUUYECKHX COCIUHEHUSX: MOHOMED,
MOJIUMEp, CTENEHb NoJnMepu3auuu. [lonuaTuneH. AJIKUHbI, HOMEHKIATypa, CBOMCTBA.
IIpakTuyeckas padora

5. OmnpeneneHue KaueCTBEHHOTO COCTaBa OPTaHUYECKUX BEIIECTB

Tema 10. Kucaopoaconep:xkamue opraHudeckue coeJuHEHM st

[Tonsitue o ¢dynkuoHansHOU Tpymme. ['omosorudeckue psabl CHOUPTOB H
KapOOHOBBIX KUCIOT. OO1IKe GOPMYIIbI KJIACCOB ATUX COeAMHEHUN. DU3UOIOTMYECKOe
JNEUCTBUE CIHUPTOB HAa OpraHu3M. XHUMHUYECKHE CBOMCTBA CIUPTOB: TOpPEHUE,
TUIPOTAIOTEHUpOBaHUEe, aeruaporanusa. I[loHsiTHE O MHOTOATOMHBIX CIHPTAX
(rmuniepun). OO1IMEe CBOMCTBA KapOOHOBBIX KUCIOT. Peakinu arepudukarum.
JlaGopaTopHbIie ONBITHI

8. OxwucieHue cupTa B albAeTu]
9. Uzyuenue cBONCTB KapOOHOBBIX KUCIIOT

Tema 11. buosioruyecku BaxxHble OpraHnyecKkue coeTuHeHus (GKUpPbI,
yIJIeBObI, 0€JIKH)

XvMUS ¥ TUIIA: KUPbI, YIIEBOABI, OCJIKM — Ba)KHEWIIIME COCTaBHBIE YacTH
NUIIEBOIO pallMOHA YE€JIOBEKAa M KUBOTHBIX. CBOICTBAa KHUpPOB M yrieBonaoB. Poib
OEJIKOB B MPUPOJIC U UX XUMUYECKHUE CBOUCTBA: TUIPOIIH3,

JlabopaTopHbIe ONBITHI
10.3y4yeHune CBOMCTB KUPOB
11.13y4enue CBOMUCTB TIIIOKO3bI
12.KagecTBeHHas peakius Ha OCIKH
Pa3zpen V
XuMHUSA U KU3Hb

Tema 12. YesioBek B MUpe BellleCTB

BemiectBa, BpeaHbIe 115 310pOBbS YEIOBEKA U OKpYyx)arouien cpenbl. [lonumepsl
Y UX 3HAYEHHE B )KU3HU YEIIOBEKA.
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MuHepasibHblE yIOOpEHUS Ha BAIllEM y4acTKe.
Tema 13. IIpou3BoACTBO HEOPraHUYECKUX BElIECTB U UX IPUMEHEHHE
[lonstue o wetamnypruu. IlpousBoacTtBo uyyryHa. Paznuusble crnocoObl

IMPON3BOACTBA CTAJIH.

3. TEMATUYECKOE INTAHUPOBAHUE

8 ki1acc
Tema KoanuectBO
4acoB

Beenenue 3
1. XuMu4decKue 2JIeMEHTHI U BEIIECTBA B CBETE aTOMHO-MOJICKYJISIPHOTO YUEHUS 9
2. XUMUYECKHUE PEAKIIUH. 3aKOH COXPAHEHUSI MACChl U SHEPTUH 6
3. MeToapl XUuMAH 2
4. BemiecTBa B IpUPOJIE ¥ TEXHUKE 6
5. Ilonsitue o razax. Bo3ayx. Kucnopon. ['openue 6
6. OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COCTUHEHUI 12
7. CtpoeHue atoma. 3
8. Ilepuomuueckuii 3axkoH u Ilepuommyeckas cucrtema snementoB [[.U. 3
Meupeneena

9. CrpoeHue BeniecTa 4
10. XuMuUYecKHe peakii B CBETE AICKTPOHHON TCOPUH 4
11. Bonopoa. Bona 3
12. I'amoreHst 5
BCEI'O: 68

9 ki1acca
Tema Kosmuecrso
JacoB

1. Xumuueckue peakiiui. 3aKOHOMEPHOCTH MPOTEKaHUsI XUMHUYECKUX PEaKIUn 3
2. PactBopbl. Teopust 21eKTpOIUTHYECKON AUCCOLUALIUN 12
3. O0mas xapakTepucTHKa HEMETaIOB 3
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4. Iloarpynna Kaciopoaa 1 €€ TUIMYHbBIE TPEICTaBUTENIN

5. Iloarpynna azoTa U €ro THIUYHBIC TPEACTABUTEIN
6. [loarpynma yriepoaa
7. O01uHe cBOMCTBA METAJIJIOB

8. MeTtasuibl ri1aBHBIX U TIOOOYHBIX MOATPYIIIT

9. Yrnesonoposl

10. Kucnopoicoaeprariie opraHi4ecKue COeTMHEHMS

N | NO1O B0 NN

11. buosiornyecku BaXXHbIE OPraHUYECKUE COETUHEHUS

12. YenoBek B MUPE BEIIECTB

13.I1pon3BOICTBO HEOPTraHUUECKUX BEIIECTB U UX IPUMEHEHHE
BCEI'O: 68

.D'M pe KTOp NoanvcaHo LndppPoBo

nognucbto: Aupexktop C.A.
YMHOBa

C.A. YMHOBa Marta: 2023.09.01 10:12:58 +03'00"
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