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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA

JIn4HOCTHBIE pe3y/IbTaThl:

1) BocmMTaHME POCCHHCKOM TIpakJaHCKOM WIAEHTUYHOCTU: MATPUOTHU3MA, YBAXKEHHS K
OteuecTBy, HpOILIOE M HACTOSIIEEe MHOTOHAIIMOHAIBHOrO Hapona Poccuu; oco3HaHue cBOEH
STHUYECKON NPHUHAUIEKHOCTH, 3HAHUE MCTOPHHM, SI3bIKA, KYJIbTYpbl CBOETO HAapoJa, CBOEro Kpasd,
OCHOB KYJIbTYpHOT'O Hacjenusi HapoJoB Poccum M 4eroBedecTBa; YCBOCHHE T'yMaHUCTHYECKHX,
JIE€MOKPATUYECKUX W TPATULMOHHBIX LIEHHOCTEH MHOIOHAIMOHAIBHOIO POCCHHCKOTo OOLIEeCTBA;
BOCIIUTaHHE YYBCTBA OTBETCTBEHHOCTH U A0JTra nepen PoauHoi;

2) ¢opMupoBaHHE OTBETCTBEHHOIO OTHOUIEHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH,
YUYAIIUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIMH K O0OYYCHHIO U MTO3HAHHUIO,
OCO3HaHHOMY BBIOOpPY M OCTPOCHMIO AajbHEHIIeH UHIMBUYaIbHON TPAaeKTOPUH 00pa30BaHUs Ha
0a3e OpHUEHTHPOBKM B Mupe mnpodeccuii u NpOoPEecCHOHANBHBIX MPEANOYTEHUH, C Y4ETOM
YCTOMYMBBIX I103HABAaTEJIbHBIX MHTEPECOB, @ TAK)KE€ HAa OCHOBE (DOPMHUPOBAHMS YBAKHUTEIHHOI'O
OTHOIICHHS K TPYZY, Pa3BUTHS OIBITA YYaCTHS B COLUAILHO 3HAYMMOM TPY/IE;

3) ¢opmupoBaHUE LIETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHOM MPAKTHKH, YYUTHIBAIOMIETO COLMAIBHOE, KYJIbTYpHOE, SI3bIKOBOE,
JTYyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;

4) ¢opmupoBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO H JOOPOXKEIATETHHOIO OTHOMICHUS K
JAPYroMy 4YeJIOBEKY, €ro MHEHHUI0, MUPOBO33PEHUIO, KYJIbTYpE, A3bIKY, BEpE, IPAXKAAHCKOM 103ULIUH,
K UCTOPUH, KYJIbType, PEIMTHH, TPAJWIUAM, S3bIKaM, IIEHHOCTSAM HapoaoB Poccumm u Hapomos
MHUpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH JIUAJIOT C JAPYIMMM JIOJABMU U JIOCTUIaTb B HEM
B3aMMOIIOHHMAaHUS;

5) ocBOeHHE COLMANBHBIX HOPM, MpaBHJI MOBEAEHUS, posied U (HopM COLMAIbHON JKU3HU B
rpymmax ¥ cooOIiecTBaxX, BKIIOYAs B3POCIbIE U CONMATIBbHBIE COOOIIECTBA; YUYACTHE B HIKOJIHLHOM
CaMOYIIPaBJI€HUH U OOILIECTBEHHOW >KM3HM B Ipe/ieNax BO3PACTHBIX KOMIETEHLHUI ¢ y4eToM
PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COIMATBHBIX M SKOHOMHUYECKAX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOIO CO3HAHUS U KOMIIETEHTHOCTH B PELICHUU MOPAJIBbHBIX MPOOJieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpPa, (hOPMUPOBAHNE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO TIOBEICHUS,
OCO3HAaHHOTO U OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHBIM ITOCTYIIKaM;

7) dbopmupoBaHHE KOMMYHHKATHBHON KOMITIETEHTHOCTH B OOLICHMH W COTPYAHHUYECTBE CO
CBEpCTHMKAMHM, JETbMH CTapliero M MIJIAJIIIEro BO3pacTa, B3pOCIBIMH B  Ipolecce
o0Opa3oBaTenbHOM, OOIIECTBEHHO IOJIE3HON, Y4eOHO-HCCIeA0BaTENbCKOW, TBOPUECKOW M IPYrHX
BUJIOB JEATEIbHOCTH;

8) (popmMupoBaHuE 1IEHHOCTH 370pPOBOTO W Oe3omacHOro obOpasa >KM3HU; YCBOCHHUE MPABHUII
WHAWBUYAIIBHOTO W KOJUIEKTUBHOTO O€30MacHOr0 IOBEAECHUS B YpPE3BbIYAHHBIX CHUTYaIMSX,
YTPOXKAIOIIUX KU3HH U 3T0POBBIO JIFOJIEH, TPAaBUJI TOBEICHHS HAa TPAHCIIOPTE M HA IOPOTax;

9) ¢dopMupoBaHHEe OCHOB 3KOJOTHUECKOW KYJIbTYPHI, COOTBETCTBYIOILEH COBPEMEHHOMY
YPOBHIO 9SKOJIOTUYECKOTO MBINUICHUS, Pa3BUTHE OIBITa JKOJOTHYECKH OpPHUEHTHPOBAHHOU
pedIeKCUBHO-01IEHOYHON M MPAKTHUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYallHAX;

10) oco3HaHWe 3HAYEHUS CEMbU B JKHM3HH YEJOBEKAa WM OOIIECTBA, MPHUHATHE IEHHOCTH
CeMEeHHOMN )KU3HH, YBAXKHUTEIbHOE U 3200TIIMBOE OTHOIIEHUE K YIEHAM CBOCH CEMbH;

11) pa3BuTHE S3CTETHYECKOTO CO3HAHUS YePE3 OCBOCHUE XYI0’KECTBEHHOTO HACIIE M HAPOIOB
Poccuu 1 Mupa, TBOpUECKOH JeSITeTbHOCTH ICTETHUECKOTO XapaKTepa.

MeTanpeaMeTHble pe3yJbTaThI:

1) ymMeHHe caMOCTOSTENIBHO OMPEAETATh eI CBOEro 00y4YeHHUs, CTaBUTh U (HOpMYITHUPOBAThH
1UIst ceOs HOBBIE 3a]auu B yueOe U MO3HABATEIBHON e TeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI
CBOEH MO3HABATENbHON JEATENbHOCTH;

2) yMEHHE CaMOCTOSATENBHO IUTAHUPOBATh IIyTH JOCTHIKCHUS IIeleld, B TOM YHCIE
aJIbTepHATHBHbBIC, OCO3HAHHO BBIOMpaTh HambOosee 3(deKTuBHBIE COCOOBI peuIeHHus y4eOHBIX H
MI03HABATENbHBIX 3a/1a4;

3) yMmMeHue COOTHOCHTH CBOM JEHCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYILECTBISATh
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KOHTPOJIb CBOEH JEATENbHOCTH B IPOLECCEe AOCTIKEHHMS pe3ylbTaTa, ONPEAEIsTh CIOCOOBI
JEUCTBUM B paMKaxX MPEIIOKEHHBIX YCIOBUM M TPeOOBaHUM, KOPPEKTHPOBAThH CBOU JCHCTBUS B
COOTBETCTBUH C U3MEHSIOLICICS CUTYaLMEH;

4) yMeHUE OLEHUBaTh MPABUIBHOCTh BBINOJHEHUs Y4eOHOIl 3amadyu, COOCTBEHHbBIE
BO3MOXXHOCTH €€ PEILCHUS;

5) BnasieHWe OCHOBAaMH CaMOKOHTPOJISl, CAMOOIICHKH, MPUHATUS PEIICHUN U OCYIIECTBICHHS
OCO3HAHHOTO BHIOOPA B yueOHOI U MO3HABATENLHOMN IEATEIbHOCTH;

6) yMeHue OIpenessaTh TMOHATUS, CO3[aBaTh OO0OOIICHMS, YyCTaHABIMBATh AaHAJIOTHUH,
KJ1accu(UIUpPOBaTh, CaMOCTOSTEIBHO BHIOMPATh OCHOBAHHS M KPUTEPUH JJs KiaccU(UKALUH,
YCTaHABIMBATh  MPUYMHHO-CIEACTBEHHBIE  CBSI3U, CTPOUTh  JIOTHUECKOE  PACCYXKICHUE,
YMO3aK/I04eHUEe (MHAYKTUBHOE, NEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BBIBOJIBI;

7) yMeHue co3[aBaTh, MPUMEHATh U MPEoOpPa30BbIBATh 3HAKH U CHUMBOJIbI, MOJIEH U CXEMBI
IUISL pelIeHns1 y4eOHBIX U TO3HABATENbHBIX 33/1a4;

8) CMBICIIOBOE UTEHHUE;

9) yMeHue OpraHU30BBIBATH y4eOHOE COTPYJHHYECTBO W COBMECTHYIO JEATEIBHOCTH C
YUUTENIEM U CBEPCTHUKAMHU; pabOTaTh WHIMBUAYAIbHO U B TPYIIE: HAXOIUTH OOIEe pelieHue U
paspemath KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMKA M y4eTa MHTEPECOB; (HOpMYyIUPOBATH,
apryMeHTUpPOBaTh U OTCTaWBAaTh CBOE MHEHMUE;

10) ymeHHe OCO3HAaHHO HCIOJIb30BaTh PEUEBBIC CPEACTBA B COOTBETCTBUM C 3ajadei
KOMMYHHKAIIUM JJIs1 BBIPQXCHHsS] CBOUX YYBCTB, MBICIEH M MOTpPeOHOCTEW; IMJIaHUPOBAHUS U
peryisililui CBOEU JEATEIbHOCTH; BIAJCHUE YCTHOW M IHCBMEHHOM pEYbl0, MOHOJIOIMYECKOMN
KOHTEKCTHOM peyblo;

11) dopMupoBanue ©  pa3BUTHE KOMIICTCHTHOCTH B  OOJACTH  HCIOJIh30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX ~TexHonoruid (mamee WKT- kommereHIuu); pa3BUTHE
MOTHBAIIMH K OBJIQJCHUIO KYJIbTYPOUM aKTUBHOTO I1OJIb30BAHUSI CJIOBAPSMU U APYTUMHU IOUCKOBBIMU
CUCTEMaMU;

12) ¢dopmupoBaHMe M pPa3BUTHE HSKOJIOTMUECKOTO MBIIIJICHUS, YMEHHUE INPUMEHSTh €ro B
M03HABATENbHOM, KOMMYHUKAaTUBHOM, COLIMAIbHON MPAKTUKE U MPO(HECCHOHAIbHOW OPUEHTAIMH.
IIpenmerHbie pe3yJbTaThl:

1) chopMUpPOBAaHHOCTH TIPEJCTABICHU O MECT€ XMMHUU B COBPEMEHHOW HAyYHOW KapTHHE
MHUpa; MIOHUMaHHUE POJH XUMHUH B (GOPMHUPOBAHUU KPYyro3opa v (HyHKIMOHATBLHOW T'PaMOTHOCTH
YeJIoBeKa /IS pelIeHMs MPaKTHYEeCKUX 3a7ay;

2) BHIaJeHUE OCHOBOIOJATAIIIMMH XUMUYECKUMU TOHSTHSIMH, TEOPUSMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJb30BAHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BHajeHHE OCHOBHBIMM METOJaMH HAay4YHOTO IO3HAHMS, HCIONb3yEeMbIMH B XHMMHU:
HaOlroZeHre, ONHCAaHHWe, W3MEpPEeHHe, OHKCIEPUMEHT; yMeHue o0OpabaTeiBaTh, OOBICHATH
pe3ynbTaThl MPOBEJIEHHBIX OIBITOB U JENaTh BBIBOJbI; TOTOBHOCTh U CHOCOOHOCTH NPUMEHSTH
METO/Ibl TO3HAHUS MIPU PELIEHUHU MTPaKTUYECKUX 3a]1a4;

4) chopMUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIE OLIEHKH U MPOBOJIUTH PACUEThI IO
XUMUYECKUM (hopMysaM U ypaBHEHUSIM;

5) BnazeHue NpPaBUIAMU TEXHUKU OE30MACHOCTH TMPH MCIOJB30BAHUN XMMHUYECKUX
BEIECTB;

6) chopMUPOBAHHOCTH COOCTBEHHOW MO3UIIMHU MO OTHOIICHUIO K XUMHUYECKOW HH(POpMAIIUH,
MOJIy4aeMON U3 Pa3HbIX UCTOUYHUKOB;

OcHOBHBIE NOHATHS XUMHUH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX IIPeICTABJICHU )
Buinycknuxk nayuumcs:

. OTHCHIBAaTh CBOMCTBA TBEPIBIX, JKUAKHX, ra3000pa3HBIX BEIIECTB, BBIAENAS MX CYIIECTBEHHBIC
MIPU3HAKH;
. XapaKTepH30BaTh BELIECTBA IO COCTaBYy, CTPOCHHIO M CBOWCTBaM, YCTaHaBJIMBaThb HMPUYUHHO-

CJICACTBCHHBIC CBA3U MEXKIAY NJaHHBIMH XapaKTCPHUCTUKaMU BECUICCTBA,



. pPacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHATHH «aTOM», «MOJICKYyJIa», «XHMHYCCKUI
DJIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTHY», WCIIONB3YS 3HAKOBYIO CHCTEMY
XUMMH;

* I/I306pa)KaTI) COCTaB HpOCTCfIIHPIX B€IICCTB C IIOMOIIBIO XHUMHYCCKHX q)OpMyJ'I U CYIIHOCTb
XUMHUYCCKUX peaKHI/Iﬁ C IIOMOIIBIO XUMHYCCKHUX ypaBHeHHﬁ;

M BBIYUC/IATH OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MaCChI BEIIECTB, a TaAKXKE MaCCOBYIO OOJIIO
XHUMHYCCKOTO 3JICMCHTA B COCAMHCHUAX OJIA OLCHKH HX HpaKTH‘IeCKOﬁ 3HA4YMMOCTH,

M CpaBHUBATH 110 COCTaBYy OKCHIbI, OCHOBAHU, KUCJIOTHI, COJIH;

M KJ'IaCCI/I(bI/ILII/IpOBaTL OKCHJbI U OCHOBAHMU 110 CBOﬁCTBaM, KHUCJIOTBI U COJIM I1I0 COCTaBY,

* OIIMChIBATh COCTaB, CBOMCTBAa U 3HAUYCHHUC (B nopupoac u HpaKTH‘IeCKOﬁ JCATCIBHOCTHU lICJ'IOBGKEI)
MMPOCTHIX BEIUICCTB — KUCJIOPOJa U BOAOPOJAA,

M JAaBaTb CPABHUTCIIBHYIO XapaKTCPHUCTUKY XHUMHUYECCKUX OJOJICMCHTOB U BAXHEHIIINX COSIUHEHUMN
€CTECTBEHHBIX CEMCHCTB IMICI0YHBIX METAJIIOB B TaJIOrCHOB,

* IIOJIB30BAaThCsA na60paToprIM 060py&OBaHI/IGM 1 XUMHYCCKOM nocy,uoﬁ;

M IIPOBOJUTH HECIOXKHBIC XUMUYCCKHUE OIIBITHI U H8.6J'IIOI[€HI/I$I 3a U3MCHEHUSMHU CBOMCTB BEIIIECTB B

nporecce WX MPEeBpalIeHuid; COOMI0IaTh MPaBIiia TEXHUKKA 0€30MaCHOCTH TIPH TPOBEICHUN HAOMIONCHUH 1
OIIBITOB;
. pa3nuyaTh SKCHEPUMEHTAIbHO KHCIOTHI M IIENOYH, MOJB3YSICh HHAWKATOPAMH; OCO3HABaTh
HE00XOMMOCTh COOITIOIeHHSI Mep 0€30IacHOCTH MPH OOpaIIeHUH ¢ KHCIOTaMH | IIeI0YaMHu.

BoinycKkHUK nOIy4um 603MOHNCHOCMb HAYYUMbCA.

. IPaMOTHO 00pAaIIaThCs C BEIIECTBAMH B MTOBCEIHEBHOM KHU3HH;

. OCO3HaBaTh HEOOXOMUMOCTH COONIOJCHUS] TPAaBHI SKOJOTHYECKH OE30TacCHOTO TOBEICHUS B
OKpy>Karolllel MpUpoaHON cpelie;

* IIOHUMATh CMBICII 1 HGO6XOI[I/IMOCTI> CO6J’IIOZ[€HI/ISI npe;[nncaﬂm‘/i, npeajaracMbiX B HHCTPYKIUAX 10
WCTIONIF30BaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHH U JIP.;

. WCTIONB30BaTh MPUOOPETEHHBIC KIFOUEBBIE KOMIIETCHTHOCTH TIPH BBIMTOTHEHUH HCCIIEI0BATEECKAX
IIPOCKTOB 11O U3YYCHUIO CBOP'ICTB, CHOCO6OB IMMOJTY4YCHU U pacCliO3HaBaHW BCIICCTB,

* pa3BUBaTb KOMMYHHMKATUBHYIO KOMIICTCHTHOCTL, HCIIOJIB3Yysd CpPEACTBa YCTHOP'I U ITHMCbMEHHOM

KOMMYHHUKAallMK TpU padoTe C TeKCTaMH y4eOHWKAa M JONOJHHUTENBHON JHTEpaTypod, CHpPaBOYHBIMH
TaOJUIIAMH, TIPOSBIISITH TOTOBHOCTh K YBaXCHHWIO WHOW TOYKM 3pEHHSI NMPH OOCYKICHUU PE3YJIbTaTOB
BBITTOJIHEHHOH PadOTHI;

. OOBEKTHBHO OIICHUBATh HH(OPMALMIO O BEHIECTBAX M XUMHYECKHX IPOIECCcaX, KPHUTHUYECKH
OTHOCHTBCS K TICEBJIOHAYYHOU WH(OpManuu, HeTOOPOCOBECTHON peKiIaMe, Kacarollelcsl MCHOIb30BaHUS
Pa3INYHBIX BEIIECTB.

Iepuoguyeckuii 3aKoH U NepUOANYECKAS CHCTEMa XUMHUYECKUX 3JIEMEHTOB

. U. MenneneeBa. CTpoeHHe BellleCTBA

Buinycknux nayuumcs.
. KIIACCU(UIIMPOBATh XUMHUYECKHE OJIIEMEHTHl Ha METaJllbl, HEMETAJUIBl, 3JIEMEHTBHI, OKCHABI U
THJIPOKCHIIBI  KOTOPBIX aM(OTEpHBI, W HMHEPTHBIE JJEMEHTHl (Ta3bl) JJsi OCO3HAHUS BaKHOCTH
YHOPSIOUEHHOCTH HAayUYHBIX 3HAHMIA;

. pacKpeIBaTh CMbICT niepuoanueckoro 3akoHa J[. . Menneneesa;

. ONHKCHIBATh W XapaKTepHU30BaTh TaOMWYHYI (OpMy TIEpUOAMYECKOW CHCTEMBI XUMHUYECKHX
JJIEMEHTOB;

. XapaKTEepU30BaTh COCTAB aTOMHBIX SJIEP U PACHPEICICHHE YHUCIa 3JICKTPOHOB IO 3JICKTPOHHBIM

CIOSM aTOMOB XMMMUYECKHX 3JIEMEHTOB MAJbIX IMEPUOJOB MEPUOJUYECKON CHCTEMBI, a TAKXKE Kaaus U
KaJIbIIus;

. pazivyarb BUJbl XMMHYECKONW CBA3U: HWOHHYIO, KOBAJICHTHYI TMOJISPHYIO, KOBaJEHTHYIO
HENOJSIPHYIO U METAJUIMYECKYIO;

. M300pakaTh JJIEKTPOHHO-HUOHHBIE (H)OPMYJIbI BEIIECTB, OOPa30BAaHHBIX XUMHYECKHUMH CBS3SIMHU
Pa3HOro BHJA;

. BBUSIBIISITH 3aBUCUMOCTH CBOMCTB BEILECTB OT CTPOCHUSI UX KPUCTAUIMYECKUX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKHUX;

. XapaKTepU30BaTb XMMUYECKUE DJIEMEHTHl U UX COCIUMHEHMsI Ha OCHOBE IIOJIOXKEHHUS DJIEMEHTOB B

MEPHOAMYCCKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;



M OIMUChIBATE OCHOBHBIC OTallbl OTKPBITHA I[ N. MenaeneeBbIM NEPUOAUYCCKOr0 3aKOHa H
HCpHOI[PI‘-ICCKOﬁ CUCTCMbl XHMHYCCKHX OJJICMCHTOB, XHW3Hb U MHOI‘006pa3HYIO Hay4YHYIO OCATCIBHOCTDH

Y4EHOTO;

. XapaKTepu30BaTh HAydyHOE M MHPOBO33PEHUYECKOE 3HAUYEHHE IEPUOJUYECKOr0 3aKOHAa U
MEPUOUUYECKON CUCTEMbI XUMUYEeCKHX 3eMeHToB [[. 1. MeHneneena;

. OCO3HaBaTh HAy4YHBIC OTKPHITHUS KaK pEe3yNbTaT UINTENBbHBIX HAOIIOJIEHUH, OMBITOB, HAYYHOMH

MOJIEMHKHU, TPEOAOJICHUA TPYHHOCTCﬁ 1 COMHCHHH.
Bbli’lyCKHuK NOYYUm 803MONCHOCIb HAYHYUMbBCA.

. 0CO3HABaTh 3HAYCHUE TCOPETUICCKUX 3HAHUH IJI IPAKTUICCKON MeATETHPHOCTH YEITOBEKaA;

. OTKCHIBATh U3YYCHHBIC OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTUKY CHCTEMHOTO aHaJIN3a;

. MPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSX MEPUOAMYECKON CHUCTEMbl XUMHUYECKHUX DIIEMEHTOB IS
00BSICHCHUS U TIPSABUICHIS CBOWCTB KOHKPETHBIX BEIIICCTB;

. pa3BuBaTh HMH(POPMAINMOHHYI) KOMIICTEHTHOCTh ITOCPEACTBOM YIIyOJICHUs 3HaHWA 00 HMCTOpUU

CTAaHOBJICHUS XHUMHYECKOM HAayKHu, e€ OCHOBHBIX HOHﬂTHﬁ, MNEPpUOJUYCCKOr0 3aKOHAa KaK OAHOro wus
BaKHEHIITNX 3aKOHOB IIPpUPOABI, a TAKKE O COBPEMCHHBIX JOCTHKCHHUAX HAYKH U TEXHUKH.

MHoroo0pa3ue XMMHYeCKUX peakuuii
Buinyckuux nayuumcsi:

. OOBSICHATB CyTh XUMHUYECKUX MPOLIECCOB M UX NPUHIMITHAIBEHOE OTJINYKE OT (PU3NIECKHUX;
. Ha3bIBATh NIPU3HAKHU U YCIIOBHS IPOTEKAHUS XUMUUECKUX PEAKLIUI;
. YCTaHaBIMBATh IPHUHAICKHOCTh XUMHUYECKOW PEaKLUUU K ONPEIACIEHHOMY THILY [0 OJHOMY H3

KJIACCU(PUKAIIMOHHBIX TMPHU3HAKOB: 1) M0 YHCIy W COCTaBy HCXOJHBIX BEIIECTB W IMPOIYKTOB DPEAKIIHU
(peakuuu coeMHEHUS, PA3JIOKEHHUS, 3aMEIICHUS M 00MEHa); 2) MO BBIICICHUIO WU MOTJIOMICHHUIO TEIUIOTHI
(peakiuu 9K30TEPMUUYECKHE U DHIOTEPMUUYECKUE); 3) MO U3MEHEHUIO CTETIECHEH OKUCICHUS XMMHYECKHX
JJIEMEHTOB (peaKIWHh OKHCIUTEIFHO-BOCCTAHOBUTENbHBIE); 4) M0 00paTUMOCTH Tmporecca (peakiud
o0paTuMble 1 HEOOpaTHUMBIE);

* Ha3bIBaTh q)aKTOpI)I, BJIMAIOIINWE HA CKOPOCTh XUMHYCCKHUX peaKuHﬁ;

* Ha3bIBaTh q)aKTOpI)I, BJIMAIOIINWE HA CMCUICHUC XUMHWYCCKOT'O PaBHOBECH,

. COCTaBIIAITh YPABHEHHS IEKTPOJUTHYECKOM IUCCOLMALMM KHUCIOT, IIENoYei, CoJied; MOJHBbIE U
COKpaH_[éHHLIe HNOHHBLIC YpaBHCHUA peaKuHﬁ O6MeHa; YpPaBHCHUA OKHUCIUTECIBHO-BOCCTAHOBUTCIIBHBIX
peaKLunii;

. MIPOTHO3MPOBATh MPOAYKTHl XUMHUYECKHX pEakIMid MO0 (GopMysiaM/Ha3BaHUSM HCXOIHBIX BEIIECTB,
OIIPENEIIATh NCXOAHBIE BELeCcTBa 110 PopMyIaM/Ha3BaHUsIM IPOAYKTOB PEaKIiH;

. COCTaBIATh ypaBHEHHMS  pEaKUWd, COOTBETCTBYIOIIMX  IOCIEAOBATENBHOCTH  («LEMOYKEe»)
MPEBpPALIEHUI HEOPTaHUYECKHUX BEILECTB Pa3IMYHBIX KIACCOB;

. BBIABJIATE B MIPOLIECCE DKCIIEPUMEHTA MPU3HAKU, CBUAECTEIBCTBYIOIIUE O MPOTEKAHUH XUMHUYECKON
peaxiumy;

. IIPUTOTOBJISITh PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEH pacTBOPEHHOTO BEILIECTBA;

. ONPEACIATh XapakTep CpEeAbl BOAHBIX PACTBOPOB KHCIOT M INEIOYEN 1O HM3MEHEHHUIO OKPacKu
WHIUKATOPOB;

hd IMPOBOJUTE KAUCCTBCHHBIC PCaKINU, IMOATBCPKAAIOINNE HAJIWMYHUE B BOJHBLIX pacCTBOpax BEIIECTB

OTACIBbHBIX KATHOHOB K aHHMOHOB.
Bbll’lyCKHMK noay4um 603MOINCHOCMb HAYYUMbCA.!

. COCTAaBJISITh MOJIEKYJISIPHBIE U ITOJHBIE HOHHBIE YPABHEHHUS 110 COKPALIEHHBIM HOHHBIM YPABHEHUSIM;
. NPUBOAUTH IPHUMEPHl PEAKIMHA, MOATBEPKAAOIMMUX CYIIECTBOBAHHE B3aWMOCBS3U  MEXIY
OCHOBHBIMU KJIACCAMU HEOPraHUYECKUX BEILECTB;

. NPOTHO3MPOBATh PE3YNbTaThl BO3JCHCTBUS PA3NUYHBIX (AKTOPOB HAa M3MEHEHHE CKOPOCTH
XUMUYECKOHN peakiuy;

. NPOTHO3UPOBATh PE3yJbTAaThl BO3ACUCTBHS PAa3NIWYHBIX (AKTOPOB HAa CMEIICHHE XHUMHYECKOTO
PaBHOBECHS.

MHoroo0pa3ue BemecTs
Buinycknuk nayuumes:

. OTIPEISINIATh TPUHAIIICKHOCTh HEOPTAHUYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KIIACCOB/TPYIIIL:
METaJJTbl 1 HEMETAJJIbI, OKCHJIBI, OCHOBAHHMS, KACIOTHI, COJIH;

. COCTaBIIATH (DOPMYIIBI BEIIECTB 110 UX HA3BAHUSM;

. OTIpeIeTISATh BAJIGHTHOCTh U CTETIEHb OKUCIIEHUS 3JIEMEHTOB B BEIIECTBAX;



. COCTaBIISATH (POPMYIIBI HEOPTAaHMYECKHX COCIWHEHUH 10 BAJICHTHOCTSM W CTEICHSM OKHCIICHUS
3JIEMEHTOB, a TaK)Ke 3apsiiaM HOHOB, YKa3aHHBIM B TAOJHUIE pPACTBOPUMOCTH KUCIIOT, OCHOBAHHA U COJICH;

. OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUS (DM3UYSCKUX M XUMHUYECKHX CBOHCTB MPOCTBIX BEIECTB
(MEeTaJNIoOB M HEMETAJUIOB) W MX BBICHIMX OKCHJOB, OOpPa30BaHHBIX 3JICMEHTAMH BTOPOTO H TPETHETO
TIEPHOIOB;

. Ha3bIBaTh OOIIHE XMMHYECKHE CBOMCTBA, XapaKTEPHBIE JIJISl TPYIIIT OKCHUAOB: KUCIOTHBIX, OCHOBHBIX,
aM(OTepHBIX;

. Ha3bIBaTh OOINE XUMHUYECKUE CBOMCTBA, XapaKTEPHBIE IS KKIOTO W3 KIACCOB HEOPTAaHWICCKUX
BEIIIECTB: KUCJIOT, OCHOBAHHM, COJICH;

. MPUBOJUTHL TPUMEPHl PEAKIMHA, MOATBEPKIAIONINX XUMUYECKUE CBOWCTBA HEOPTraHUYECKUX
BCILIECTB: OKCHAOB, KHUCJIOT, OCHOBAHUM U COJICH;

. ONpeesaTh BEIIIECTBO-OKHUCIIUTEIh u BEIECTBO-BOCCTAHOBHUTEIb B OKHUCJIUTEIBHO-
BOCCTAHOBHUTEBHBIX PEAKITHIX;

. COCTaBJISITh  OKUCIIUTCIIEHO-BOCCTAHOBUTENIbHBIN ~ OamaHc  (UIsi  M3Yy4YSHHBIX  PEAKIMii) 10
MPEJIOKEHHBIM CXeMaM Peakiuii;

. MIPOBOJIUTH Ja0OpaTOPHBIE OMBITHI, MOATBEPKIAIONINE XMMHUYECKAE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB;

. MIPOBOJIUTH J1a00OPATOPHBIE OIBITHI IO MOYIEHUIO U COOMPAHUIO Ta3000Pa3HBIX BEIECTB: BOJOPO/IA,

KHCJIOPOJ1a, YIIIEKHUCIIOTO ra3a, aMMHUAaKa; COCTABIISTh YPABHEHHS COOTBETCTBYIOIINX PEAKLIUH.
BuinyckHuk nonyuum 603M0JCHOCINb HAYUUMbCA:

. MIPOrHO3MPOBATh XUMUYECKHE CBOICTBA BELIIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS;

. MPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA NPOSBIATH OKUCIUTEIbHBIE WM BOCCTAHOBHUTEIIBHBIC
CBOMCTBa C YYETOM CTEIIEHEN OKUCIIEHHUS JIEMEHTOB, BXOASIIUX B €r0 COCTAB;

* BBIABJATH CYHIECTBOBAHUC reHEeTUYECKON B3aMMOCBSI3H MCXKIAY BCHICCTBAMHU B pAAy: IIPOCTOC
BEIIECTBO — OKCHUJl — THIPOKCHI — COJIb;

. XapaKTepH30BaTh 0COOBIE CBONCTBA KOHIIEHTPUPOBAHHBIX CEPHON M a30THOM KHCJIOT;

. NPUBOJIUTh TPUMEPHl ypaBHEHWH pEaKIUi, JeKaluX B OCHOBE MPOMBIIUIEHHBIX CIIOCOO0B
[IOJIy4EeHUs] aMMHUaKa, CEPHON KHUCIIOTHI, YyTYHa U CTAJIN;

. ONHUCHIBAaTh (PU3UUECKUE U XMMUYECKUE MPOLECCH, SBISIOLINECS YacTbI0 KPyroBOpOTa BELIECTB B
IIPUPOJE;

* OpraHu30BbIBATh, IPOBOJUTHL YUYCHHUUCCKHUE TIIPOCKTbBI 110 HCCJIICAO0BAHHIO CBOMCTB BCIICCTB,

HUMCIOIINX BA’)KHOC NPAKTUYCCKOC 3HAYCHUC.

2. COAEPXKAHUE YYEBHOI'O IIPEJMETA

8 kiacc

(2uaca B HefemI0, BCEro — 684acoB)
Beenenue (34.)
XuMHUsT M HAyYHO-TEXHUYECKHM mporpecc. Mcropuyeckue »Tanmbl BOSHUKHOBEHHSI U Pa3BUTHS
xuMur. OCHOBHBIC TTOHATUS U Teopun XUMUH. JlaboparopHoe 000pyI0OBaHNE U TPUEMBI PAOOTHI C
HuM. [IpaBuna TexHuKy 6€30MacHOCTH MPH paboTe B KAOMHETE XHUMHH.
JdemoHcTpauuu. TaObmuipl, ciaaiiapl, MOKAa3bIBAIONINE UCTOPUUECKUI TyTh Pa3BUTHUSA, JTOCTHKCHUS
XUMHH U UX 3HaUeHHue; JabopaTopHOE 000pyAOBaHHUE.
IpakTuyeckasi padora Nel.JlaGopaTopHoe 000pyI0BaHNE U TPUEMBI PAOOTHI C HUM.

Pazgea 1

BellleCTBO U XUMHYECKHUE ABJICHUSA C HO3I/IIII/Ii/i ATOMHO-MOJICKYJIAPHOI0O YYCHU.

XuMu4ecKHe 3JIeMEeHThI M BellleCTBA B CBeTe ATOMHO-MOJIEKYJISIPHOro yueHnus (94.)

Ilousatue «BCIICCTBO» B (1)I/ISI/IK6 U xumMun. Ou3ndeckrue 1 XUMUYECKUE SIBJIEHUS. I/ISMGHHIOHIGGCH
BEILIECTBO KaK MpeIMET u3yueHus XxuMuu. PazoBbie nepexopl. Onucanue BemecTs.

XUMUYECKHE DJIEMEHTBI: UX 3HAKU U CBEACHUS U3 MCTOpUU OTKpPHITHSA. CocTaB BeUIECTB. 3aKOH
MIOCTOSIHCTBA COCTaBa, XUMHUeckue (popmynsl. DopMbl CyIIeCTBOBaHUS XMMUYECKUX 3JEMEHTOB.
BemecTBa npocThie U CI0KHBIE.



[Tpocthie BemiecTBa: MeTauIbl M HeMeTayulbl. OOIas XapakTepUCTHKA METaJUIOB M HEMETaJUIOB.
Hekortopeie cBeneHus O MeTaulax W HEMeTallaX, OOYCJIOBIMBAIOIIUX 3arps3HEHHOCTh
OKpy>Katorel cpeabl. Onucanne HeKOTOPBIX HanboJiee pacpoCTPaHEHHBIX MMPOCTHIX BELIECTB.
ATOMHO-MOJIEKYJISIPHOE y4eHHE B XUMHUHU. OTHOCHUTENIbHBIE aTOMHBIE M MOJEKYJISIPHBIE MacChl.
Cucrema xumuyeckux oaieMeHToB J[M.Menneneesa. Omnpenenenue nepuoga U TPYIIIHL.
XapakTepucTUKa MOJ0KEHHSI XUMHUECKUX 3JIEMEHTOB B IEPUOINYECKON cucTeMe. BaneHTHOCTD.
KonunuectBo BemectBa. OnpeneneHne BaJ€HTHOCTH 10 IOJIOKEHUIO AJIEMEHTA B IEPUOINYECKON
cucteMe. MoJib — elMHMIIA KOJIMYECTBA BellecTBa. MosipHas macca.

demoncTpanun.l. dusnyeckue U XuMUUYeckue siBiaeHUs. 2. V3MepeHue IIOTHOCTH KUAKOCTH
apeoMerpom. 3. IlmaBnenue cepsl. 4. OnpeneneHne TEMIONPOBOJHOCTH U 3JIEKTPONPOBOJHOCTH
BemiectB. 5. OmbiThl ¢ kojutekuuen «lllkana TBEpmoctu». 6. Mojenu aroMoB W MOJEKYd. 7.
Komnexkuust meramnoB u HemerawioB. 8. [lonydeHue yriaekucioro rasa pasHbIMU crocobamu. 9.
Onextponu3 Boxabl. 10. Bosronka ioma. Kunsuenue Boapl. Hakanusanue kBapua. HarpeBanue
Hapramuua. 11. Ombitel 1o nuddysun. 12. Kominekmuss mpocThIX BELIECTB, 0Opa30BaHHBIX
anementamu | — III nepuogos. 13. HaGop xonorpamm: «O0Opa3ibl pemeHus pacu€THbIX 3a1au». 14.
Konnekuust BemecTB konuyectBoM 1 momb. 15. JIunHamuueckoe mocobue: «KonmudecTBeHHbIE
OTHOILIEHUS B XUMHUW.

JlaGopaTopuble onbIThl.l. PaccMoTpeHune BemiecTB ¢ pa3nuyHbIMU (U3MUYECKUMHU CBOMCTBAMH
(Menp, Kene3o, LIMHK, cepa, BOJAA, XJIOpHUJ HaTpus U Ap.). 2. McnbiTaHue TBEPAOCTH BEILECTB C
nomotipio o0pa3uoB koiekuuu «lllkama TBEpmoctu». 3. Ilpumepbl (QU3NYECKUX SIBICHUN:
crubaHue CTEKJISTHHOW TpYOKH, KUTISTYCHNE BOJIBI, IUIaBieHue napaduna. 4. [lpumepbl XUMUYeCKUX
SIBJICHUI: TOPEHUE JIPEBECUHBI, B3aUMOJECHCTBHE Mpamopa C COJISIHOW KuciaoTou. 5. M3ydenwue
00pa3ioB METAJUIOB U HEMETAIIOB (CEpBI, JKee3a, allOMUHUSA, TpaduTa, Meau u 1p.). 6. 3yuenue
CBOWCTB BEIIIECTB: HAarpeBaHUE BOJIbI, HarpeBaHue okcuaa kpemuus (IV).

Pacuérnble 3anaum.l. Brruncinenne OTHOCHTENIBHOW MOJEKYJSIPHOW MAacChl BEIIECTB, MacCOBOM
J0JM 3JEMEHTOB M0 XHMHUYecKUM (opmynaMm. Berluncienne MoJsipHOM Macchl BemlecTBa. 2.
Onpenenenre Macchl BELIECTBA 10 U3BECTHOMY €TI0 KOJIMYECTBY U HA00OpOT.

Tema TBOpueckoii paboTel. MnmtocTpupoBaHye NOI0KEHUH aTOMHO-MOJIEKYJISIPHOTO YUEHHS.

XuMu4eckne peakiuu. 3aKOHbI COXpaHeHHsI Macchl H YHepruu (64.)

CyIHOCTh XMMHUYECKUX SIBJIEHUIN B CBETE aTOMHO-MOJIEKYJIIpHOro yueHus. [Ipu3Haku nmpoTexaHus
XUMUYECKUX peakiuil. [IpuunHbl U HampaBaeHUs NPOTEKaHUs XUMUYECKUX peakiuid. [lonsTue o6
SHTPONMM U BHYTPEHHEH sHepruu BemiectBa. OOpaTuMocTh XxuMHueckux peakiuil. [IpeBpaienue
JHEPIUM IIPU XHMHUYECKUX pPEaKLMAX, YCIOBUA IIPOTEKAaHUs XUMHUYECKUX pEaKIUd, JK30- U
SHAOTEPMUYECKUE pEeaKIMU. 3aKOHbI COXPAHEHUS MAacChl M HHEPrUH, MX B3aUMOCBS3b B 3aKOHE
coxpaHeHus marepuu. CocTaBlleHUE YPaBHEHMH XMMHUYECKMX Peakiuil. Pacuérel mo ypaBHEHUAM
XUMUYECKUX peakuui. THUmbl XMMHYECKUX pEaKkIMil: pas3lIoKEHUs, COCIUHEHHs, 3aMEIICHHS,
obmena. O0o01IeHNe 3HAaHUH 0 XUMUYECKHUX PeaKIUsX.

JdemoncTpauuu. 1. Ilpumepbl XMMUYECKHMX pPEAKUUN pa3HBIX BUIOB: PA3JI0KEHHE MAJIaXuUTa,
Ouxpomara aMMOHHS, B3aUMOJIEHCTBUE COJITHOW KUCIOTHI ¢ KapOOHAaTOM HaTpus U jap. 2. OnbITH,
WJUTIOCTPUPYIOLIME 3aKOH COXPAaHEHHUSI MACChl BEHIECTBA: TOPCHHUE CBEYM Ha BECAX C MOTJIOUICHUEM
MPOAYKTOB TOPEHMS, OKUCIIEHHME METAJIOB B 3aKPBITHIX COCYAAax CO B3BEIIMBAaHUEM, OOMEHHBIE
peakuuu B mpubopax A WIIIOCTpaluu 3akoHa. 3. OmbIThl, WUTIOCTPUPYIOLIUE TMpEBpaIleHus
pa3NUYHBIX BUIOB YHEPTUU ApYT B Apyra. Habop moneneit aToMoB.

JlabopaTopHbie onbIThl. 1. IIpH3Haku NpoTEKaHWS XMMHUYECKUX PEAKUUI: HAarpeBaHUE MEIHOMN
IIPOBOJIOKH; B3aMMOJEUCTBUE pPACTBOPOB €IKOIO HAaTpa W XJIOpUJAa MeEIW; B3aUMOJECHCTBHE
pPacTBOPOB YKCYCHOM KHCJIOTBI U THApOKapOOHAaTa HAaTpHsl; B3aUMOJAEUCTBUE PACTBOPOB XJIOPHOIO
JKeJe3a U KpaCHOU KPOBSIHOM COJIM; PACTUPAHME B CTYIIKE MTOPOLIKOB XJIOpUIa aMMOHUS U Tali€HOU
n3BeCTU. 2. TUNbl XMMHUYECKHMX PEaKIUH: Pa3JIOKEHUE MAIAXWTA; B3aUMOJEHUCTBUE jKele3a ¢
pactBopoM xsopuza meau (1), B3aumoneiicTBue pacTBOPOB €AKOT0 HaTpa U XJIOPHOT'O JKeJe3a.
PacuérHble 3axaun. BeluncieHne 1o XMMHYECKUM YpPaBHEHHSM MAacC, KOJUYECTB BEILIECTB: a)
BCTYIUBIINX B PEAKINIO; 0) 00pa30BaBIINXCS B pe3yJbTaTe Peaklnu.



MeToabl xumuu (24.)

[IonsATHE O METOAE KaK CPEICTBE HAYYHOI'O IO3HAHUSA JEHCTBUTEIBLHOCTH. METONbI, CBA3aHHBIE C
HEINOCPEJCTBEHHbIM H3yYE€HUEM BELIECTB: HaOJIIOJCHHE, OINMCaHWe, CPAaBHEHHE, XMMUYECKHUH
skcnepuMenT. [lonstue 00 wuHAMKATOpax. XHWMHUYECKHH S3BIK, €ro BakKHEHIIHWEe (YHKIHH B
XMMHYECKOM HayKe.

JlabopaTopHble onbIT. 1I3MeHEHNE OKpAaCKK MHAMKATOPOB B Pa3IMYHbIX Cpeax.

BemecTBa B OKpy:kalomeil Hac nmpupo/e u TexHuke (64.)

BemectBa B mnpupoje: OCHOBHBIE CBEAEHHUS O BELIECTBEHHOM cocTaBe reocep M KocMmoca.
[Tonsatue o texnocdepe. UYucteie BemectBa u cMecd. CTeneHb YUCTOTHI U BUJBI 3arps3HEHUS
BeniecTB. [loHATHE O TOMOrE€HHBIX M TETEPOreHHBIX cMecsXx. Pasnenenue cmeceil. OuncTka
BEIIECTB: (DUIBTPOBAHUE, NUCTHUIALMSA, KPUCTALTU3AIMS, JKCTparupoBaHHe, Xpomarorpadus,
BO3rOHKa. MIeHTH(uKaIus BelecTB ¢ OMOLIbIO OIPee/IeH s TeMIepaTyp IUIaBJICHUS U KUIICHHUS.
BemecrBa B Texnmke. IloimydeHne BemiecTB ¢ 3aJaHHBIMH CBOWCTBAMH — OCHOBHAs MIpoOiema
xumui. [loHsTHE O BemecTBax Kak O ChIpbe, MaTepuaiax U NpoAyKIHH. BemecTBa oprannueckue u
Heoprannueckue. [leppoHavanbHble CBEACHUSA O XUMUYECKOU TexHOonoruu. IlnanerapHslii xapakrep
BIUSHUSA TEXHUKM Ha OKpyXawolyro cpeny. lIpuponooxpaHuTenbHOE 3HAYEHHE OYHUCTHBIX
COOPYKEHHM U IKOJIOTHYECKU YUCTBIX TEXHOJIOTUH.

ITonaTue o pacTBOpax Kak TOMOI€HHBIX (PU3MKO-XMMUYECKUX CUCTEMaX. 3HAU€HUE PACTBOPOB IS
KU3HM 4YEJIOBEKA, CEJIbCKOXO3SMCTBEHHOIO M IPOMBIIUIEHHOIO IIPOM3BOACTBA. PacTBOpHMOCTH
BeniecTB. BiusHue TexHocdepsl Ha NPUPOAHbIE IPECHBIE U MOPCKUE BOJbl. DaKTOPHI, BIUAIOLINE
Ha pacTBOPUMOCTb TBEPIBIX BEIIECTB M ra3oB. MI3MeHEHHe pacTBOPUMOCTH KHCIOPOJAA B CBS3HU C
3arps3HeHueM BoJ. Koapduuument pactBopumoctu. CrnocoObl BBIpaXEHHS KOHLEHTpaLUU
pPacTBOPOB: MaccoBasi A0S, MOJIApHAsl KOHLICHTPALIHSL.

JdemoncTpanun. 1. Pasnenenue cmecedl pa3iMyHbBIMM METOAAMM: METOJIOM OTCTauBaHMs; C
MIOMOUIBIO JIEJIMTEIbHOW BOPOHKH; METOJIOM KOJOHOYHOM Xpomarorpaduu. 2. Komnexuus
pasNuYHBIX COPTOB He(dTH, KameHHoro yrisd. 3. Komnmekuuss npUpogHBIX U CHHTETHYECKHX
opraHuyeckux BeuiecTs. 4. PacTBopeHHe BEIIECTB C pa3IMUHbIM KO3(PGUIMEHTOM PaCTBOPUMOCTH.
5. YcnoBus n3MEHEHHs paCTBOPUMOCTH TBEP/BIX M ra3000pa3HbIX BemlecTB. 6. TensoBbie 3¢ (HeKThl
IIPY PACTBOPEHUHN: PACTBOPEHHUE CEPHOM KHUCIIOTHI, HUTPaTa aMMOHHSL.

JlaGopatopusble onbIThl. 1. O3HakomiieHHE ¢ OOpa3llaMU MPOCTBIX U CIIOKHBIX BEILECTB,
MUHEPAJIOB U TOPHBIX MopoJ. 2. Pa3zneneHue cMecu cepbl U Kenes3a, pa3jieleHue cMecu HeQpTH U
Boibl. 3. MccnenoBanue pU3MUECKUX M XUMUYECKUX CBOMCTB MPUPOAHBIX BEUIECTB (M3BECTHSIKOB).
4. U3ydyenue BIUSHUS IpUMEcCEeHd B BEIIECTBE Ha €ro (PU3WYECKUe M XUMHUUYECKUE CBOWCTBA
(B3aMMoOEHCTBUE JTAOOPATOPHOTO M TEXHUYECKOro KapOoHaTa KajlblMs C COJIIHOM KUCIIOTOH). 5.
OOyrnuBaHue opraHu4eckux BemecTB. 6. CpaBHeHUE MPoO BOABI: BOJONPOBOJHOM, U3 FOPOJICKOTO
OTKPBITOTO BOJOEMA. 3HAKOMCTBO C OOpa3laMu MPOAYKLUUH XMUMHUYECKMX W CMEXHBIX C HHUM
ITPOU3BO/ICTB.

IIpakTnyeckue padoThl. 2. OuncTKa BEUIECTB METOAaMHU (UIBTPOBAHUS, KPHUCTAITU3ALMH,
MIEPETOHKH, BO3TOHKH, XpoMaTorpaduu, skcTparupoBanus. 3. PacTBOprUMOCTh BelIecTB

4. ITpuroToBieHHE PaCTBOPOB 3a/JaHHON KOHLIEHTPAIIHUH.

Pacuérubie 3agaun. 1. IlocTpoenue rpaduKoB pacTBOPUMOCTH BEIIECTB MPU PA3TUIHOU
temneparype. 2. Hcnonb3oBanue rpaduKoB pacTBOPUMOCTH JUIs pacu€ToB KOd(PPHUIIHEHTOB
pacTBOPUMOCTH BelecTB. 3. BoluncieHne KOHIEHTpaluu pacTBOPOB (MacCOBOW JOJIU, MOJISIPHOM
KOHIIGHTPALlMU) TI0 Macce pPacTBOPEHHOrO BellecTBa M 00BEMY WM Macce pacTBopHTens. 4.
Boruncnenne wmaccbl, o0beMa, KOJWYECTBA PACTBOPEHHOTO BEIIECTBA U PACTBOPUTENA I10
ONpeeI€HHON KOHIIEHTPALlUKU pacTBOpA.

IHonsitue o razax. Bo3nyx. Kuciopoa. I'openne (74.)
[TonsiTue o razax. 3akon ABoraapo. Bo3nyx — cmech razoB. OTHOCHUTEINIbHAS TIJIOTHOCTh Ta30B.



Kucnopox — XuMHYECKH 3J€MEHT U MPOCTOE BemecTBO. VcTopus oTKpbITHS Kuciopona. Cxema
onbiToB Jl.ITpuctinm u A.JI.JIaBya3sbe.

Annotponusi. O30H. 3HadeHne 030HOBOrO ciosi 3emin. [IpoGiiema HapymeHHsS €ro LEIOCTHOCTH.
[ToBbiIEHNE COepKaHKSI 030HA B IPU3EMHOM CIIO€ aTMOC(EPHI.

[Tony4yenue KucIOpoJa B MPOMBIIUIEHHOCTH U J1a00paTopuu. XUMHUECKUE CBOWCTBA KHUCIOPOAA.
[Ipoueccrl ropeHus U MEUIEHHOTO okucieHus. [I[pumenenue kuciopoaa.

Atmoctepa — Bo3aymHas 00onouka 3emiu. TeHIeHIMHM H3MEHEHHs cOCTaBa BO3ayxa B XXB.
OcHOBHbIE HCTOYHUKM 3arps3HeHuss artmochepbl. TpaHCHOPTHBIA IEpPeHOC 3arpsA3HEHUH.
Kpyrosopot kuciopozaa B npupoze. O BceMupHOM 3akoHe 00 atmocdepe.

demoncTpauuu. 1. [Tomydyenue kucnopoma. 2. Cxxuranue B arMochepe KUCIOpoaa, Cephl, yris,
KpacHoro ¢ocdopa, Harpus, sxene3a. 3. Ilomyuenwe o3oHa. 4. BzaumopeiicTBue o030Ha C
pacTBOpamMH MHAUTO U MoAua Kamus. 5. ONbITH, TOATBEPKIAIONINE COCTaB Bo3Ayxa. 6. ONbITHI MO
BOCIIJIAMEHEHHIO M TOPEHUIO.

IIpakTuyeckas padora. 5. [lonydenue kucaopoia ¥ U3y4YeHUE €r0 CBONCTB.

Pacuéruble 3agauu. 1. OnpezgerneHne OTHOCUTENBHOW IUIOTHOCTH Ta30B IO 3HAYCHHUSIM MX
MOJIEKYJISIpHBIX Macc. 2. OrmpeneneHue OTHOCUTENbHBIX MOJIEKYJSIPHBIX Macc Tra3000pa3HbIX
BEIIECTB 110 3HAYEHUIO MX OTHOCUTEIFHON TNIOTHOCTH.

Tema TBopueckoit paboThl. cTouHuKH 3arpsizHeHus: aTMOc(hepbl U CIIOCOOBI €0 MPEO0I0JICHUS.

OcHoBHbIE KJ1acChl HEOPraHu4veckux coennuennii (114.)

Oxcuael — cOCTaB, HOMEHKIATypa, kiaccupukamus. [IoHSITHE O THAPOKCHAAX — KHUCIOTaX W
ocHOBaHUsX. HasBanust u coctaB ocHoBaHui. ['mapokcorpymma. Knaccudukanus KUCIOT, HX
cocTaB, Ha3BaHus. COCTaB, Ha3BaHUS COJICH, ITpaBHiIa COCTABJICHUS (POPMYJ COJICH.

XUMHUYECKUE CBOMCTBA OKCUAOB. BrnsHue cocTaBa KUCIOT Ha XapaKTep UX CBOMCTB (Ha mpuMepax
CONISTHOM W cepHOU KucioT). OOmue XUMUYECKUE CBOMCTBA KHCIOT. PacTBOPHUMOCTBH KHCIIOT.
Kucnotneie noxau. @dusmveckre CBONCTBA M CIOCOOBI TMOMYYeHHs MIenodYei. XUMUYECKue
CBOMCTBa coJieil (B3aUMOJICHCTBHE PACTBOPOB COJIEW C pAcTBOpAMM IIEJIOYEHd W MeETaIaMH).
'eneTnyeckasi CBA3b KIACCOB HEOPraHWYEeCKUX coeAuHeHuu. AmpoTepHocTh. OKCHUABI U
THAPOKCHBI, obnanaromue am@orepHbIMU cBoiicTBamMu. Kiaccuduxanuss HeopraHM4eCcKHX
BemlecTB. [leproauyeckoe M3MEHEHHE CBOMCTB XMMHUYECKHUX DJIEMEHTOB M MX COCIUWHEHHWH (Ha
MpUMepe OKCUIOB, TUAPOKCHIOB U BOJOPOIHBIX COCTUHEHHI ).

Hdemoncrpanun. 1. OOpa3ipl coeIMHEHUN — MpeACTaBUTENEH KUCIOT, COJei, HEepPacTBOPHUMBIX
OCHOBaHUH, Ienoyeil, okcuaoB. 2. OMNbIThl, WUTIOCTPUPYIOIIME CYIIECTBOBAHWE TI€HETHYECKOMN
CBSI3M MeXay coequHeHusMu (ocdopa, yriepoaa, HaTpus, Kanplus. 3. B3aumonelicTBrue KanbIus
u Hatpus ¢ Bomou. 4. [elictBue HHAMKATOPOB. 5. ONBITHI, WUIIOCTPUPYIOIINE XUMUUYECKHE
CBOMCTBA OTNIEIBHBIX KJIACCOB HEOPraHMYECKUX coenuHeHuil. 6. OOpasIbl MPOCTHIX BEIIECTB M UX
COEIMHEHHH (OKCHUJIOB U THAPOKCUJIOB), 00pa30BaHHBIX dJIEMEHTAMHU OJHOTO MEepUOo/a.
JlaGopatopusble onbiThl. 1. PaccMmoTpenue o6pasnoB okcuaoB (yriepoaa (IV), Bomopona,
dbocdopa, menn, KaabIus, xKene3a, KpeMuusi). 2. HabmrogeHue pacTBOpUMOCTH OKCHJIOB AJTFOMUHUS,
HaTpusi, Kajablus, Meau B Boje. 3. OmpeneneHue cpeibl MOTYYEHHBIX PAacTBOPOB C IMOMOIIBIO
uHaukatopa. 4. PaccmMoTpeHme 0Opa3IoB COJel W OINpeAelieHHEe WX pPacTBOPUMOCTH. O.
BzaumopeiictBue okcumoB Kamblus u Qochopa ¢ BOAOH, OIpenereHHEe — XapakTepa
00pa3oBaBIIETOCS TUAPOKCHIA C TIOMOIIBIO MHAUWKaTopa. 6. Bzaumopeiicteue okcuaos meau (1) u
LIMHKAa C PacTBOPOM CEpHOM KHUCHOTHL. 7. [lomyueHue yriekuciaoro raza U B3aMMOJIEUCTBHE €T0 C
W3BECTKOBOM BOJIOM. 8. MccnenoBaHne CBOMCTB COJSIHOM W CEPHOM KHUCIOT C HMCIHOJIb30BAHUEM
WHIUKATOPOB. 9. B3auMoaelicTBrue MeTaioB (Marausi, MHKA, jKene3a, MeIh) C paCTBOPaMHU KUCTOT.
10. M3MeHeHHne OKpacKyM HMHJIMKATOPOB B pacTBopax menoued. 11. B3aumonencTBue pacTBOpoB
KHUCJIOT cO Ienodyamu. 12. B3aumoselcTBre pacTBOPOB KUCIOT ¢ HEPACTBOPUMBIMU OCHOBAHUSIMH.
13. [onyuenue HepaCTBOPUMBIX OCHOBAaHUH U MCCIIEIOBAHNE MX CBOMCTB (HA MpUMEpe THAPOKCH A
[IMHKA).

IIpakTuyeckasi pabora.6. lccienoBanue cBOWCTB OKCHIOB, KMCJIOT, OCHOBAaHHM.



Paznean 2.
BemecTBa 1 XuMHUYecKHe peaKkUMH B CBeTe JJIEKTPOHHOU TeOpHH.

Crpoenue atoma. (3u4.)

Crpoenne atoma. CTpOCHHE 3JIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB: S-, P-, d-, f-35eKTpOHbI.
MecTo 37eMeHTa B IEPHOJUYECKON CUCTEME U SJIEKTPOHHAs CTPYKTYypa aTOMOB. PaTnoakTUBHOCTD.
[TonsiTue 0 MpeBpallleHUH XUMUYECKUX JIEMEHTOB.

JdemoncTpanuu. 1. Cxembl ombiToB TomcoHa, pesepdopaa, MusmkeHna. 2. CXeMbl OIIBITOB,
MOATBEPKIAIOIINX CBOMCTBA 3JIEKTPOHA KAK YaCTHUIIBI M KaK BOJIHBL. 3. Mojenu aTOMOB pa3InuHbIX
AJIEMEHTOB.

Ilepuoauyeckuii 3aK0H U MepuoanUYecKasi cucrema 31eMmeHToB I.M.MenaeneeBa (34.)
CBoiicTBa XMMHUYECKHX 3JIEMEHTOB M WX W3MeHeHus. Kiaccupukanus XUMHYECKUX HIIEMEHTOB.
OTKpBITHE TIEPUOANYECKOTO 3akoHa. CTpOEHHE aTOMOB 3JIEMEHTOB MajblX M OOJBIINX MEPUOJIOB,
[JIABHBIX W TOOOYHBIX moArpymi. PopMylnHpoBKa MNEPHUOJUYECKOrO0 3aKOHA B COBPEMEHHOM
TpakToBKe. llepuonnueckas cucrema B cBeTe CTpoeHUs aromMa. DU3MYECKHI CMBICI HOMEpa
nepuona u rpynnbel. CemeilcTBa 3JIEMEHTOB (Ha MpUMEpax MIEJIOYHBIX METauIOB, TaJIOTCHOB,
WHEPTHBIX Ta30B). XapaKTepUCTHKAa XUMHYECKHX CBOWCTB JJIEMEHTOB TIJIaBHBIX MOATPYII H
MEPUOUYHOCTh MX U3MEHEHHS B CBETE AJICKTPOHHOI'O CTPOCHUSI aToMa. DJIEMEHTHI, COCTUHEHUS
KOTOpPBIX MpOSBISAIOT ampoTepHble cBOCTBA. OTHOCUTENbHAs AJIEKTPOOTPHUIATEIHLHOCTh
aneMeHTOB. OOIIas XapaKTepPHCTHKAa JJICMEHTAa HAa OCHOBE €r0 TIOJIOKEHHUS B IMEPHOIUYCCKOU
cucteme J[.M1.MenneneeBa. 3HaueHHE NEPUOJUUECKOTO 3aKOHA /711 PA3BUTHSI HAYKH M TEXHUKH.
Ponp neproauyeckoro 3akoHa B CO3aHUN HAYYHON KapTUHBI MHUPA.

HdemoncTpanuu. 1. HaGop cmaiinoB, kogorpamm, tadmun «lleppomguueckuii 3akOH U CTPOCHHUE
atoma». 2. JleMoHcTpamusi oOpa3llOB IIETOYHBIX METAUIOB W rajoreHoB. 3. B3aumopeiicTBue
LIEJIOYHBIX METAJUIOB U FaJIOT€HOB C MPOCTHIMU U CII0KHBIMU BEILIECTBAMM.

JlabopaTopHuble onbIThI. 1. MccnenoBanue cBoiicTB aM()OTEPHBIX THIPOKCHIOB U IIETOYEH.

XuMH4ecKasi CBsi3b ¥ CTPOEHHE BEIECTB B CBeTe YJIEKTPOHHON Teopuu. (44.)

BanleHTHOE COCTOsIHME aTOMOB B CBETE TEOPUH JJIEKTPOHHOI'O CTPOEHHUs. BajeHTHBIE 3IIEKTPOHBI.
Xumuyeckas cBsi3b aToMOB. KoBasieHTHast cBsi3b W MeXxaHu3M €€ oOpasoBaHus. Hemonsphas u
MOJIApHAasl KOBAJIEHTHas CBsA3b. (CBONCTBA KOBAJIEHTHON CBSI3U. OJJEKTPOHHBIE U CTPYKTYpHBIE
dbopmynel BemecTB. MonHas cBsizb U MexaHu3Mm e€ oOpaszoBanusi. CBoiicTBa MOHOB. CTeneHb
OKHUCJICHUS.

[Ipupona xumuueckoi cBA3M M €€ TUlbl. OTHOCUTEIBHOCTh THUIIOJOTUM XMMHMUYECKOH CBS3H.
Biusgaue tvna XMUMHYECKOU CBSI3M HAa CBOMCTBA XUMUYECKOIO COCAVMHEHUS.

Kpucramnmueckoe crtpoeHne BemecTtB. Kpucraumueckue peméTku: aTOMHas, HWOHHasd,
MOJIEKYJISIPHAS. — U UX XapaKTEPUCTUKU.

YPOBHU XMMHYECKOW OPTraHU3aLMN BEIIECTB. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT UX CTPOEHUSI.
JemoncTpanun. 1. B3zaumonelictBue HaTpus ¢ xJopoM. 2. Moaenn KpUCTAIIIMYECKUX PELIETOK
BEIIECTB C HWOHHBIM, ATOMHBIM M MOJIEKYJISIPHBIM CTpoeHHEM. 3. Bocco3nanue 1eroCcTHOU
CTPYKTYPBI XJIOpUa HATpUs MMyTEM HaJIOKEHUs Habopa KojokapT. 4. Bo3ronka iona. 5. Mcnapenue
TBEPAOIO YIIEKUCIIOro rasa.

Tema TBOpueckoii paboTel. PaccMoTpeHre u aHaian3 B3auMOOOYCIOBICHHOCTH COCTaBa, CTPOCHUS,
CBOMCTB BEIIIECTBA U €r0 MPAKTHYECKOTO 3HAYCHUS (Ha JIFOOOM IpUMepe).

XMMHUYeCKHe PeaKlMU B CBeTe JIeKTPOHHOM Teopuu. (44.)

dusnyeckas CyIHOCTbh XMMUYECKOU pEAKLINH.

OnekTpoHHbIe ypaBHeHHs JIptonca. Peakiuu, mpoTekaromuye ¢ W3MEHEHHEM M 0e3 HM3MEHEHUs
creneHed okucieHus. OKUCIUTENIbHO — BOCCTAaHOBUTENbHBIE peakiuu. [Iporiecchl OKucCIeHUs u
BOCCTAHOBJICHUS; UX €IUHCTBO M MPOTUBOIMOJIOKHOCThb. COCTABICHHE YPAaBHEHUU OKHCIIUTEIBHO -
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BOCCTAHOBUTENIbHBIX PEAKLUH , pacCTaHOBKa KO3()(PUIMEHTOB METOAOM 3JIEKTPOHHOTO OajaHca,
o01ast XapakTepPUCTHKA.

Knaccugukanus XuMHUeCKuX peakiuii B CBETE dJIEKTPOHHON TEOpHUH.

Jemoncrpanuu. Ilpumepsl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH Ppa3JIMUHBIX THUIIOB:
TrOpPEHHE BEIIECTB, B3aMMOJICHCTBHE METAIJIOB C TaJOr€HaMH, CEpoil, a30ToM,(oOpa3zoBaHUE
HUTPUTA JUTHUSA), PACTBOPAMH KHUCIIOT U COJIEH.

Bonopon u ero Baxkneiimue coexmaennsi(44.)

Bonopoa B kocmoce. fAnepubie peakuun Ha CosHie. Bogopon B 3emHoil nipupoae. [lonyyenue
BoziopoJa B jaboparopuu. Bomopoa — XHMHYECKUH 3JEMEHT W TPOCTOE BEIIECTBO. DHEPTHUS
CBA3M B MoOJIeKyJie Bojaopoja. M3otombl Bojgopona. Pusznueckue M XHMHUYECKHE CBOMCTBA
Bojopoaa. Bomopox B OBP. Ilpumenenue Bomopona. [IpombiniieHHOE MOMy4YeHUE BOJIOPOJA.
Boopoa — skosornuecku YucToe TOIJIMBO; MEPCIEKTUBBI €ro UCIoab30Banus. OKCU BOIOpOIa
— BOJIa: COCTaB, IPOCTPAHCTBEHHOE CTPOEHUE, BOAOPOAHAS CBA3b. PDUBHKO-XUMUYECKUE CBOMCTBA
Bozbl. M30TOMHBIN cocTaB BoAbL. Tskenas Boja M 0cOOEHHOCTH ee cBoucTB. [lepokcun Bomopoaa:
COCTaB, CTPOEHUE, CBOMCTBA, IPUMEHEHUE, IEpoKcH 1 Bogopoaa B OBP.

Jemouncrpanuu. 1. [Tonydenue Bomoposaa B aboparopuu. 2. 3apsaKa U UCIOIb30BaHHUE arapara
Kumnma. 3. Jlerkocts Bomopoza. 4. uddysus Bogopona. 5. ['openune Bogopona. Boccranosnenue
MeJIi U3 €€ OKCHJa B TOKE BOAOpoja. 7. ONbITHI, MOITBEPKAAIONINE XUMUIECKHE CBOWCTBA BOJIBI.
8. XuMHuecKkre CBOMCTBA EPOKCHIA BOJIOPOIA.

JlabopaTopuble onbIThl. 1. TlomydueHue BomOpoJa W HM3YYEHHE €r0  CBOWCTB. 2.
BoccranoBurenbHbie CBOMCTBA BOJAOPO/A.

I'ajorensr (64.)

XapakTepHUCTHKa raJIOTEHOB KaK XMMUYECKHX JIEMEHTOB M MPOCTHIX BeniecTB. CTpOEHHE aTOMOB
rajoreHoB. HaxoxaeHue rajgoreHos B npupoje. Puznueckne 1 XMMHUYECKHUE CBOWCTBA FaJOr€HOB.
[TonyyeHne xjopa W XJIOPOBOAOpOJA B J1a0OpaTOPUU U TPOMBILIUIEHHOCTH. buonornueckoe
3HAYEHHE rajJloreHoB. ['ajJoreHsl U OTpaBIIAIOIINE BELIECTBA.

demoncrpauuu. 1. Ilonyuenue xmopa. 2. BzaumonelicTBie ¢ XJ0poM HaTpusi, CypbMBbI, XKeje3a,
KpacHoro (ocdopa. 3. ObecuBeunBaHue XJIOpOM Kpacsmux BemiecTB. 4. CHHTE3 XJIOPOBOAOPOA.
5. Ilonydenue xJI0poBOJOPOAA peaklueli oOMeHa U pacTBOpeHHE ero B Boje. 6. BzaumoneiictBue
OpoMa M MojJa ¢ MeTaJlJIaMU; pacTBOpa Mojia ¢ KpaxmaioM. 7. PactBopeHue 6poma 1 noja B Bojie U
OpPraHMYECKUX PAaCTBOPUTENSAX. 8. B3aMMHOE BBITECHEHUE raJIOT€HOB.

JlaGopaTopHble onbIThI. Pacrio3HaBaHue CONIIHOW KUCIOTHI, XJIOPUI0B, OPOMUIOB, HOAMJIOB.
IIpaktuyeckue 3anaTusi. 8. IlomydeHue COJIIHOW KHUCIOTBI M ONBITBI C Hed.  Pemenue
AKCIIEPUMEHTAIbHBIX 33a4 10 TeMe «[ aJloreHbI».

Pacuernble 3a1aun. Boruncienue o0bema ra3oB 10 KOJIHMYECTBY BEILIECTB.

9 kyacc
(2uaca B HezemIO, Bcero — 684acon)

IMoBTOpEHHE HEKOTOPHIX BONMPOCOB Kypca Heopranmveckoii xummnu 8 kiaacca (24.) XuMuueckue
JJeMEHTBl M HX cBoWcTBa. Ilepuogmyecknii 3akOH. 3aKOHOMEPHOCTHM HW3MEHEHUs CBOWCTB
AJIEMEHTOB B IlepHoJax U rpynnax. OTHOCUTEIbHAs AJIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS.
BanentHocTh. Tunbel xumuyeckoil cBsi3u. TUIbI KpUCTAUNIMYECKUX pelieToK. CBEIEHUSI O COCTaBe
(obmue popMyIel cocTaBa) U HOMEHKIJIATYpe OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHECHUH.
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Jemoncrpamuu. 1. OOpa3inpl HEOPraHUYECKUX COeAMHEHHH. 2. Moaenu KpHCTaTHYeCKuX
pemetok. 3. OmNBITHI, PacKpHIBAIOIINE B3aUMOCBS3h CTPOCHHS W CBOWCTB: a) BO3rOHKAa Hoja; 0)
HarpeBaHue HaTadMHa W KBapLa; B) HarpeBaHWe cepbl W ToOBapeHHOW conu. 4. Komrmuekr
KOJIOTpaMM U cl1aii1oB «OCHOBHbBIC TTOHATUS XUMUI.

Jlaboparopusrii onbiT.Pabora ¢ oOpa3amMu OKCHIOB, COJICH, KUCIOT, OCHOBAHHIMA

Paznen | Teoperuueckue ocHoBbI xumun (16 4.)

XuMHYeCKHE peaknHu M 3aKOHOEPHOCTH WX mnporekanusi (34.) DHepreTuka XUMHYCCKUX
npeBpamieHnii. ODHranbnusa. TemnoBoil >PdexT xumudeckux peakuuid. Tepmoxumuyeckue
ypaBHeHus. OHeprus ['m66ca. BO3MOXHOCTh MpOTEKaHHWsI XUMHUYECKHUX peaknuii. CpaBHeHUE
TEPMOXHUMHUYECKOTO M TEPMOJMHAMUYECKOTO IMOAXOJOB B OMNHCAHUM XHMHUYECKOW pPEaKIHUU.
CKOpOCTh XMMHUYECKOW pEAKUUU. 3aKOH ACHCTBUS MacC. 3aBUCHMOCTb CKOPOCTH OT YCIOBUU
MpoTeKaHus peakuuu. Xumudeckoe paBHoBecue, npuniun Jlelllarense. Kartanuz. Oueprus
aKTUBallMM, OOIIMEe CBEJEHUS O TOMOIeHHOM U TeTeporeHHoM katanuse. [loHsTHe o
MIPOMEXKYTOUHBIX KOMIUJICKCaX.

JemMoncTpanum. 1. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHUEHTPALUU PEarupyrolux BemecTB. 2.
3aBUCHMOCTb CKOPOCTH PEAKIIMHU OT TEMIIEPATyphl. 3. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT IPUPOIbI
pearupyromux BewecTB. 4. BiusHue KOHLEHTpallMM pPEarupyrolIMX BEIIECTB HAa XUMHUYECKOE
paBHOBecue (Ha mpumepe B3ammojercTBus xjopuaa skeneza (III) ¢ pomanmmom kamus). S.
B3aumopeiictBue amoMuHUsS C HOJOM B IPUCYTCTBHM BoAbl. 6. B3aumoneiicTBue mnepokcuaa
Bojopoaa ¢ okcuaoM Mapranmna (VI). 7. Jlumepusanus okcuaa azora (IV).

JlabopaTopHbie onbIThl. 1. ONBITHI, BHISCHSAIOIINE 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKINU
OT IIPUPOJIbl PEArUPYIOILUX BEIIECTB (B3aUMO/IEHCTBUE [IMHKA C COJISIHOM U YKCYCHOM KHUCJIOTaMH),
OT IUJIOLIA/M MOBEPXHOCTU CONMPUKOCHOBEHMS (B3aMMOJEHCTBUE PA3JIMYHBIX IO pa3Mepy TpaHys
IIUHKA C COJITHOW KHMCJIOTOW), OT KOHLEHTPALMK U TeMIepaTypbl (B3aUMOJEHCTBHE OKCUAA Meau
(IT) ¢ cepHoOIl KHCIOTON pa3IMYHON KOHIIEHTpAllMU MpPHU pas3HbIX TeMmieparypax). 2. Ilomyuenue
okcupa cepsl (IV) u okucienue ero B NpuCyTCTBUM KaTalu3aTopa.

Pacuernsblie 3agaun. 1. PacueTsl Mo TepMOXMMHUYECKUM ypaBHEHMAM. 2. Bblumcienue ckopoctu
XMMHUYECKON peaklMd MO0 KUHETUYECKOMY ypaBHEHHUIO. 3. BbIuncieHHe CKOpPOCTH XHMHYECKOU
peakimu 1o rpaguKy ee NpoTeKaHHs.

PacrBopsl. Teopusi 3Jjekrpoiuruueckoii muccoumammu (134.) CseneHuss o pacTBopax:
oTpesieNIeHUe pacTBOPOB, PACTBOPUTENN, PACTBOPUMOCTb, KilacCU(UKAIHsI paCTBOPOB.
[Ipennocsliku BO3HUKHOBEHHUSI TEOPUM MIEKTposmTudeckor aucconuanuu. Maen C. Appenuyca,
J.U. Menneneesa, M.A. KabnykoB u apyrux yudeHbsix. CTpyKTypa W 3HAU€HHE HAYYHOH TEOPHUHU.
DNEKTPOIUTHI U HEINEKTPOJIUTHI.

JlunonpHOE CcTpoeHue MoJieKynbl BoAbl. IIporeccel, mpoucxonsiiye ¢ 3JIEeKTPOJIUTaMH IpU
pacruiaBieHUM U PacTBOPEHMM BeIIeCTB B Boje. Ponb Boabl B Ipoliecce AJIEKTPOIIUTUYECKON
aucconuanuu. Jluccoumanusi 3J€KTPOJIUTOB € Pa3HBIM THIIOM XMMMUYECKOW cBsi3u. TersoBble
SIBJIGHUS1, COITPOBOXK/IAIOIIME TIPOLIECC PACTBOPEHUSI.

Crenenp aucconmanuu. Koncranta guccoumanuu. KucnotHocts pactBopoB. Ilonstue pH.
Nupukaropsr.

OCHOBHBIE MOJI0KEHUS TEOPUH PACTBOPOB.

CunbHble U cinalble 35eKTpoauThl. CBoiicTBa HOHOB. MOHHBIN cocTaB NpUpoaHBIX BoA. ['uaparsl u
KPUCTAJIJIOTUAPATHI, HAX0XKIEHUE X B IIPUPOJIE.

I'unponus coneit. OOMeHHbIe peakini. XUMUYECKHE CBONCTBA KUCIIOT, COJIeH U OCHOBAHUM B CBETE
TEOPUH IEKTPOJIMTUUECKON Arcconuanuu. KpaTkue cBeieHHsI 0 HEBOJHBIX PaCTBOPAX.
PacuyerHble 3aga4u.PacyeTsl 0 XMMUYECKUM YPABHEHHSAM, €CIIM OJHO U3 PEarnpyOIINUX BEHIECTB
JTAaHO B MU30BITKE.
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JdemoncTpanuun. 1. HcnbiTaHue BeLIECTB, WX pPAacTBOPOB M PACILUIABOB HA JJIEKTPUUYECKYIO
MPOBOAUMOCTh. 2. BrnusiHue pazbapiieHusi Ha cTeneHb aucconuanuu. CpaBHEHUE AICKTPUIECKOM
MPOBOAMMOCTH KOHIICHTPUPOBAHHOTO ¥ pa30aBICHHOTO pPACTBOPOB YKCYCHOW KHCIOTBL 3.
JIBr>keHue MOHOB B 3JieKTpuyeckoMm mnoJie. 4. IlomydyeHne HEBOJAHBIX pacTBOpoB. 5. BimsHue
pacTBOpUTEII Ha JMCCOLMALMIO (B KAa4eCTBE PACTBOPUTENECH — COJSIHAs KUCIOTA, TUITHIOBBIN
a¢up, STUIOBBII cUpT, Toxyon). 6. [uaparanus u qeruaparanvs HOHOB (Ha mpuMepax 0e3BOIHBIX
coneit u kpucrautoruaparos xaopuaa kodansra (1), cynedaros meau (I1) u mukens (I1).

JlaGopatopuble onbIThl. 1. Pabora ¢ mHnukatopamu. 2. Peakuuum oOMeHa MeXIy pacTBOpaMu
JIEKTPOIUTOB. 3. Pa3zienenue okpalleHHbIX BELIECTB METOOM TOHKOCIOWHOM XpoMaTorpaduu. 4.
XUMHUYECKUE CBOMCTBA PACTBOPOB KUCIIOT, COJIEW U OCHOBAaHUM. 5. ' MAPOIN3 pacTBOPOB COJIEH.

Paznen |191emMmeHTHI HEeMeTAIBI M MX BajKHe e XUMUYecKHe coeinHenns (24 41.)

OO0uIas XapaKkTepuCcTHKA HEMETAJLIOB (2 4.)

XUMHUYECKUE 3JIEMEHTHl — HeMeTallbl. [loJokeHue 31eMEHTOB-HEMETAJUIOB B MEPUOJAUYECKON
cucreme JI.M1. MengeneeBa. Hemetamnsl — p-saemMeHTbl. OCOOEHHOCTH CTPOCHHUS HUX aTOMOB:
obmue 4epTsl W paznuuus. OTHOCHUTENbHAsl HIIEKTPOOTpHLATENbHOCTh. CTENeHH OKHCICHUS,
BaJICHTHBIE COCTOSHUSI aTOMOB HEMETAJUIOB. 3aKOHOMEPHOCTH M3MEHEHUS 3HAYCHUI 3TUX BETUYHH
B [IEPHOJIaX U TPYIMIIaX NEPHOANIESCKON CUCTEMBI. PajinoakTHBHEIE H30TONBI. MI30TOIBI HEMETAIIOB,
UX MpuMeHeHue. XapaKkTepuCcTUKa YriepoJHOTr0 METOa, MPUMEHSIEMOT0 B Pa3HbBIX 00JIACTAX HAYKU.
3arpsi3HeHUE OKpY’Karolled cpeabl paguou30TONAMU; OCHOBHBIE HMCTOYHUKHM HMX HOCTYIUICHHUS.
Tunuuneie GopMBI BOJOPOAHBIX M KHUCIOPOIHBIX COEIMHEHHWH HeMeTalioB. PacmpocTpaneHue
HEMETAJUIMYECKUX AJIEMEHTOB B IIPUPOJIE.

[Ipocteie BemiecTBa — HeMeTawibl. OcoOeHHOCTH UX cTpoeHus. OOyCIOBICHHOCTh (PU3NYECKUX
CBOWMCTB (arperaTHOro COCTOSIHHS, TEMIICpaTyphl TUIABJICHUS, KHUIICHUS, PACTBOPHUMOCTH B BOJIC)
ctpoenreM. KoHkpeTu3zaius 3aKOHOMEPHOCTH Ha TIPUMEPE TaJOreHOB.

Annotponus. [IporHosmpoBaHue CrnocoOHOCTH 3JIEMEHTOB K OOpa30BaHUIO  AJNIOTPOMHBIX
BUJIOM3MEHEHHI Ha OCHOBE OCOOCHHOCTEH CTPOCHHSI X aTOMOB. AJIJIOTPOIHUS YTAepoaa U KPEeMHHSI,
dbocdopa, cepsl. OOYCIOBICHHOCTh CBOWCTB a/UIOTPONOB OCOOCHHOCTSAMH CTPOEHUS, UX
MIPUMEHEHHUE.

O030p XMMHYECKHUX CBOWCTB HEMETAIUIOB. [[pHYMHBI XUMUYECKONH WHEPTHOCTH OJIaropoIHBIX Ta3o0B,
HU3KOW aKTUBHOCTH a30Ta, OKUCIUTEIBHBIX CBOWCTB U JBOMCTBEHHOTO MOBEACHHS CEphI, a30Ta,
yriaepoja U KpEMHHS B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.

PacmipocTpaneHne mpoCThIX BEIIECTB-HEMETAIIIOB B PUPOJIE.

[Tonyyenue u mpuMeHEeHNE HEMETAIIOB (HAa IPUMEPE XJI0pa, a30Ta, CEPHI).

Bogoponusie coennuenuss HemeTamuioB. @opMbl BOJOPOIHBIX COSTUHEHHIH.

3aKOHOMEPHOCTH HW3MEHEHUS (PU3NKO-XHMHYECKUX CBOWCTB BOJOPOIHBIX COCIUHEHUH B
3aBHCHUMOCTH OT OCOOEHHOCTEW CTpPOEHHUS aTOMOB OOpa3yIoIIUX HX D3JIEMEHTOB (Ha Npumepe
COCIMHEHHUS DJIEMEHTOB BTOporo mepuoaa). CBOHCTBa BOJHBIX PAcTBOPOB  BOJOPOJIHBIX
coequHeHn HeMeTaoB. KucioTHO-0CHOBHAs XapaKTepUCTHKA UX PaCTBOPOB.

Oxcuapl HEMETAIOB, UX COCTaB U OTPAXKEHHE €r0 B CTPYKTYPHBIX M DJEKTPOHHBIX (hopMylax.
OO01mmas XxapakTeprCcTHKa UX CTPOCHHUS, CBOMCTB, TPUMCHCHHS.

I'uapoxkcuasl HeMeTa/LI0B. UX cOCTaB UM OTpa:keHHe ero B CTPYKTYPHBIX U JIEKTPOHHBIX
dopmyaax. O630p ¢usznueckux cBoicTB. OOIMEe XUMUYECKHE CBOIMCTBA. KauecTBEHHbIE peaKIuu
Ha aHMOHBI KuciaoT. Cuila M yCTOMYMBOCTH pa3NUYHBIX KHUCTOT. Kucnble W cpenHue coiu
(kapOoHnatbl, THApoKapOomnatel, ¢ocharel U ruApodocdare). Craabble KUCIOTH (TUTABUKOBAS,
CEpOBOJIOPOAHAS, CEPHUCTAs, YrojbHas, KpemHueBas). OCOOCHHOCTH MX CTPOCHHS M CBOMCTB.
Kucnotsl-okucnutenu (a3oTHas, cepHas, XJOpPHas) U OCOOEHHOCTH HX XUMHUYECKHX CBOMCTB.
[TpumeHneHne KUCTOT B TeXHUKE. POJb KUCIIOT B Mpolieccax, MPOTEKAIOMINX B )KUBBIX OpraHU3Max.
IMoarpynmna KucJI0poaa U €€ THNMMYHbIE MpeacTaBuTe H (6 4.)

Moarpynma a3ora u e€é THNNYHBIE MPeICTABUTEH. (8 4.)

Moarpynna yriepoaa (7 4.)
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Xapakrepucruka npeacrapureneii IV, V, VI rpynn asnemenToB. Cepa u ee coennHeHus. A30T U
docdop, nx coenunennu. KpeMHuit v yriepos, ux COeIUHEHUs, poJib B IPUPOJIE.

IlonsaiTHEe 0 NOJMMEpPHBIX XHMHYeCKMX coeluHeHMsAX. Monomep. [lomumep. CnocoOHOCTB
aTOMOB yIJiepoJia U KpeMHHUs K 00pa30BaHUIO MOJIUMEPOB.

CoeguHeHHs yrjiepoaa — IpeIMeT CaMOCTOSITEIbHOM HayKu — OpraHndyeckoil XumMuu. OCHOBHBIE
noJioxkeHus u poiib Teopun A.M. ByTiiepoBa B pa3BUTUH 3TON HayKH.

[Tonatue o romonormu W wu3zoMmepuu. Kiaccupukanum opraHuyeckux coenuHeHuid. OOmme
CBOMCTBa OpraHMYecKuxcoequHeHni. KpaTkas xapakTepucTHKa X KJIaCCOB.

OcHOBHBIE KJacchl yrieBoaopooB. CocOOHOE M. .IIKAMOB K PEaKIMK 3aMEIICHHUS] 1 H30MEPU3aLIH.
CrtocoGHOCTh aJIKaHOB M ATKMHOB K MTPHCOEINHEHHUIO U TIOINMEepHU3aii. PaciipocTpaneHue yrieBo1opoIoB
B mpupojie. CoctaB HEPTH U XapaKTEPUCTHKA OCHOBHBIX MTPOAYKTOB, MTOTYYaeMbIX U3 HEPTH.

[lonstTe o ¢yHKUMOHANBHOW Tpymie. ['OMOTOTHUECKHE PSAbI CIHUPTOB, ajbJIETHAOB U KapOOHOBBIX

KHCIIOT.
OOmue (GopMyJibl KIACCOB 3THUX COCIUHEHHMH B3auMOACHCTBUE CIUPTOB C METAUIMYECKUM HATPUEM,
OKHCIIeHWe MeTaHoma u 3TaHona okcuaoM wmenu (II). BoccranoBneHme — aipaerumoB BOAOPOAOM U
OKHCIIEHHE WX aMMHa4yHBIM pacTBOPOM OKCHAa cepebpa, B3amMopeirictBue ¢ ruapokcumom memu (II).
XUMUYECKHE CBOMCTBA KapOO- HOBBIX KUCIIOT. Peakiius aTepuduKaIum.

A3oTCoepKaIre OpraHndecKue COSAMHEHUS: aMUHBI, aMHHOKHCIIOTHI, O6enku. Mx cocraB, pusmueckne
CBONMCTBA. B3anMopneicTBue aMHHOB C XJIOPOBOJOPOAOM. Peakuysi IOJMKOHJEHCALUU AMHHOYKCYCHOM
KHCJIOTBI, €€ B3aUMOJICHCTBUE C COJITHON KUCJIOTOM M LIeN0Ybio. Posb GeTkoB B pUpoOIe U X XUMUYECKHUE
CBOMCTBA: THIPOJIH3, eHATYPAITHSI.

I'enernueckas cBs3b KJIACCOB XUMUYECKUX COCTMHEHUH.

IlonsAaTHE 0 KPYroBOPOTE XMMHUYECKHUX 3JIEMEHTOB Ha IIpUMeEpe yriepoaa, a3ora u gocdopa.

3arps3HeHue arMocepbl COEAWHEHHSMH a30Ta, Cephl, yriepoja. XUMHYECKHE IPEBpAIlCHHS,
MPOMCXOJISIIUE C CEPHUCTHIM Ta30M B arMoc(epe, MEXaHW3MBbl BO3JICHCTBUSI CEPHUCTBIX COCTUHEHUI Ha
KUBYIO W HEXHBYIO TpHUPOAy (Ha MpUMepax COCTOSHHHA «(PU3UOJOTHYECKONW CYXOCTH» y PacTeHWi) U
BO3JICHCTBHA Ha KapOOHATCoOJep)Kalllue MUHepallbl (pa3pylleHne HW3BECTHsAKA, Mpamopa). KucioTHbie
JOXKAH, OCOOEHHOCTH WX XHUMHYECKOTO COCTaBa M TMOCIEACTBUS BO3JCWCTBUS Ha JKUBOE U HEKHBOE.
Hakorutenue coenuuenuii azora u pocdopa B MPUPOIHBIX BOJIAX.

HcTounnku HakoImjieHWs JUOKcHia yriiepojga B arMmocdepe. «[lapaukoBbiiiy 3¢ dext. B3anmocessb
KOHIIEHTPAIUH YTIEKUCIIOTO ra3a B aTMOcdepe U TeMITepaTyphl BO3IyXa.

JemoncTpamuu. 1. O0pa3iibl MPOCTHIX BEIIECTB-HEMETAIOB M UX coenHeHuH. 2. Koekius mpocThix
BEIIECTB-TAIOTEHOB. 3. PaCTBOPHMOCTH B BOJIE KHCIIOPO/Ia, a30Ta, cephl, Pocdopa. 4. DIEeKTPOIpOBOIHOCT
HeMmetauioB. 5. [lonmydyenune o3oHa. 6. IlonyuyeHne MOHOKIMHHOM W mijiacTUdeckoil cepbl. 7. IlomyueHue
oenoro ¢ocopa u ero Bozropanue Ha Bosayxe. 8. [loimydenue oxcuzaos azora (II) u (IV). 9. Oxucnenue
azorta Bo3ayxa B ero okcuasl (II) u (IV). 10. BzaumoneiictBue azota, hocdopa u yriepona c mMeramiaMu U
BogopozoM. 11. B3aumogeiictBue Opoma ¢ amromuHueM. 12. Boccranoienne menu n3 okcuga mean (1)
BojopoaoM. 13. BzaumogeiicTBue cepol ¢ BOJOPOAOM, MEIbIO, HATpUEM, KucIopoaoM. 14. BoccranopneHue
CBHHLIA M3 OKcHAa Ha moBepxHocTH yris. 15. Ilomyuenuwe kpemHus U cwiaHa. OKHCICHHE CWJIaHA Ha
Bo3ayxe. 16. [lomydenne aMmMmuaka u UCCiIeIOBaHNE €ro CBOMCTB. 17. IlomydeHne U ucciaea0BaHuE CBOMCTB
muokcua yrieposa. 18. OmbITsl, MOATBEpKAAOIINE 00IIe XUMUYEeCKHe CBOHCTBa KUCIOT. 19. [lony4enne
A30THOM KUCJIOTBI
B pactBope. 20. ['opeHne cepsl 1 yriist B a30THOM KucToTe. BocruiaMmeHeHne ckunuaapa B a30THON KUCIIOTE.
21. BzaumojeiicTBHE HAaTp C KOHLEHTPHUPOBAHHOW cepHOM KucioTod. 22. [lomyueHue KpeMHHUEBOU
kucinoTel. 23. TTonyuenne okcua aszora (II) u okucnenue eina Bosmyxe. 24. IMonyuenue oxcuma cepsi (IV)
W OKHMCIICHHE €ro B MNpPUCYTCTBHU Katanu3zaropa. 25. KauecTBeHHblE peakuMd Ha aHHOHBI CyIb(HI,
cynmbdar, kapboHat, xiopun, Opomun, woaua, HUTpaAT, pa dar. 26. Komexkmmm: «HedTs», «[IpupoaHsii
raz», «TommBo «[lmactmaccey. 27. Mogenn MoJeKyln opranmdeckux coeauHeHun 28. Ilomydenme
3TUJICHA U €r0 B3aUMOCHCTBHE COPOMHON BOJE M PACTBOPOM NepMaHTaHara kamus. 29. BocriameHenne
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crmupta 30. B3aumomelicTBHe CIUPTOB ¢ METAIUTHYCCKUM HaTpueM. 31. OKuciaeHne 3TaHojIa OKCUIOM MEIH
(). 32. Okucinenne anbIeTHA0B aaMMHAYHBIM PacTBOPOM oKcuaa cepebpa u ruapokcuma mean (11 33.
OmnEbITHI, MOATBEPKIAIOIINE XUMUYECKAE CBONCTBAa KapOOHOBBIX KUCIOT. 34. Peakuusa srepudukanum. 35.
O6pasubr amuHOKHCHOT! 36. Moaens monekynbl 6enka. 37. [enarypanus 6enka. 38. OOHapyx eHHe cephl B
Oenke.

JlaGopaTopHbie onbIThbl. 1. O3HakomieHHe ¢ o0OpaslaMH cepbl U € NPUPOJHBIX COCTUHEHUH. 2.
OzHakomileHHe ¢ oOpasiiaMu coenHeHui ramnoreHoB. 3. IlomydeHne MIacTHUECKON cephl M H3YYEeHHE €
cBOMCTB. 4. [lomyueHne cepHUCTOrO raza U McciaeioBaHue ero cBoicTs. 5. [lomyuenue yriekucnoro rasa u
n3ydeHne ero cBoiicTB 6. KauecTBeHHbIe peakiny Ha aHWMOHBI KUCIOT. 7. BocCTaHOBUTENBHBIE CBOWMCTBA
Bojiopoja u yriepoja. 8. [lonydeHue yroiapHON KUCIO Thl U3 okcuja yriepoaa (IV) u usyueHue ee CBOWCTB.
9. 'moponus o neit, 00pa30BaHHBIX CUIBHBIMU U cllabbiMu KuciaoTamu. 10. [lomyyenne 3TUI€HA U OTIBITHI C
HuM. 11. OkuceHne anpaernaa aMMHadHBEIM PacTBOPOM OKcHIa cepedpa u rumpokcuaoM memau (1I).

[pakTnyeckue 3anaTus. 1. [lonydeHne okcuaoB HeMeTauIOB (Yriiepoia U Cepbl) U UCCIIEIOBAHUE UX
CBOMCTB. 2. PenieHue 3KCHEpPUMEHTAJBHBIX 3aad MO TeMe «XHMHYECKHE CBOWCTBA HEMETAUIOB U HUX
okcumoBy. 3. Ilomydenne aMmMuaka — BOAOPOIHOTO COEMUHEHHs a30Ta — W WCCIIEOBaHUE €r0 CBOWCTB.
O3HakOMJICHHE C XHMHYECKM MM CBOMCTBAMM BOJHOTO pacTBopa aMmuaka. 4. XumudeckueCBOVicTBa
KapOOHOBBIX KHCIOT. 5. PemieHne skcnepuMeHTambHBIX 3amad mo Teme «Hemeramms». 6. Pabota ¢
MoenupyroIiei nporpammoit 11t [IDBM «Medenslit aTom.

PacuerHble 3a1aun. 1. Berancnenue Maccel wim o0beMa MPOIYKTa PEaKIUy M0 U3BECTHOW Macce
WK 00bEMY HCXOJIHOTO BEILIECTBA, COAEPHKAIIETO IPUMECH.

Paznen |11Meranib (134.)

O61ume cBoiicTBa MeTasLIoB (3 4.)

[Tonoxxerne MeTamioB B mepuoandeckoil cucreme. OcCOOEHHOCTH CTPOCHHS aTOMOB METaJUIOB: S-,
p- u d-anemeHTOB. 3HaueHHE >HEPrUM HOHM3aUMU. MeTamundeckas cBs3b. Kpucramimdeckue
pemetku. OO0mue u cnenuduyeckue (U3NYECKHe CBOMCTBA MeTaioB. OOIMEe XWUMHYECKHE
CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECKUI Pl HAIPSDKEHUS METAUIOB. DJIEKTPOJIN3 pacIulaBOB U
pactBopoB coseil. [lpakTtuueckoe 3HaueHue siekTposinza. CBOWCTBO METANIOB 0OOpPa30BBIBATH
criaBbl. OO1IME CBEIEHUS O CIlIaBax.

Koppo3us meramioB — oOuienyiaHeTapHblil T€OXUMHUYECKUN MPOIeCcC; €€ BUJbL: XUMHUYECKas U
ANEKTPOXUMUYECKAsI, CTIOCOOBI OOPHOBI ¢ KOPPO3UEH.

MeTa/uibl riIaBHBIX U N0004HBIX noarpynn (10 4.)

Mertamnsl — 3nemenTsl [—II rpynn. CpaBHUTENbHAS XapaKTEPUCTUKA, GU3NUYECKHUE U XUMUYECKHE
CBOMCTBA MPOCTHIX BEILECTB, OKCUJOB U THUIPOKCHUIOB, COJIeH. 3aKOHOMEPHOCTU PacpOCTPAHEHUS
LIEJIOYHBIX U IIEJTOUYHO3EMENIBHBIX METAJIOB B IIPUPOJE, UX MOJIYyYEHUE DIIEKTPOIN30M COEAUHEHUN.
CriocoObl  peryisiiii TeOXMMUYECKUX IHMKJIOB C LEJIbI0 BBIICIEHUS MUHEpPaJIoB HATPHUS
(BBIMOpa)KMBaHUE MUPAOMIINTA, BHIIAPUBAHKUE XJIOpUAA HATpusl). MUHepalbl KalbIUsl, UX COCTaB,
0COOEHHOCTH CBOWCTB, 00J1aCTH MPAKTUYECKOT'O MPUMEHEHUSI.

Mertannsl — p-31€MEHTHl. AJIIOMMHMIA: XUMHYECKHH JJIEMEHT, IPOCTOe BewlecTBo. Pacmpo
cTpa"eHue B npupoje. OCHOBHbIE MUHEpaibl. [[puMeHeHne B COBPEMEHHON TEXHUKE.

Baxmueiimume coequnenus Al, Pb, Sn; okcuabl 1 TuapoKcuabl, aM(pOTEpHBIA XapakTep UX CBOWUCTB.
Annotponus xkene3a. CoctaB, 0COOEHHOCTH CBOMCTB M NPHUMEHEHHE UyTyHa M CTalM KaK Bax
Helmux crutaBoB xkene3a. O crmocobax XMMHUYECKOH aHTUKOPPO3UHHON 3alllUTHI CIJIABOB JKEJe3a.
KpaTkue cBeieHus: 0 BaXKHEMIINX COETUHEHUSIX METANIOB (OKCUABI U THAPOKCH/IBI), UX MMOBEACHUE
B OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX peaklusax. buonornueckas poiab METAIIIOB.

Penko3emenbHbIe METAIBI: UX PACIIPOCTPAHEHHE B IPUPOJIE, POJIb B OMOJIOTMYECKUX MPOIeccax U
TEXHHUKE.

OO61ue cBeieHNs 0 paAMOaKTUBHBIX U30TOMAX AJIEMEHTOB METAJJIOB U X POJIM B IPUPOJE.
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Jemoncrpanmuu. 1. OOpa3mpl MeTaIOB, M3YYEHHE HX DJICKTPUUYECKOH NPOBOAMMOCTH. 2.
HaGmonenne mapoB kamusa. 3. TerutonmpoBomHOCT, MeTawioB. 4. Mojenu KpHUCTATUYECKUX
peleTok MeraioB. 5. B3aumopeicTBue METalIOB C HEMETalUlaMM M BOJOW. 6. DIEeKTpoJin3
pactBopoB xsopuna menu (II) m momamna xamusa. 7. OnbIThl MO KOPPO3UU METAIOB U 3alIUTE
MeTauioB oT koppo3uu. 8. [lonyuenue crnaBa Byna. 9. [lonydyenue crutaBa Kajiust U HaTpUs MOJ
KEpOCHHOM (TIpoenupyeTcs ¢ MoMOIbIo komockona). 10. 'openne, B3auMoeiicTBHE ¢ BOJIOM JIUTHSI,
HaTpus U Kanbius. 11. BsaumopeiictBue ¢ Bogoi okcuaa kanpuus. 12. KauecTBeHHbIE peakiuy Ha
WOHBI Kanbllug W Oapus. 13. YcTpaHeHue »KecTKOCTH Bonbl. 14. MexaHudeckas IPOYHOCTh
OKCHJIHON IJIEHKM amoMuHus. 15. B3aumopeiicTBue amoMuHMs ¢ BOJOM. 16. Amromorepmus
xene3a. 17. BzaummopelicTBue alrOMUHUS C OpoMoM, KHUCIOTamu, Ienodamu. 18. OmbIThI,
WLTIOCTpUpPYIOIKE (PU3UKO-XMMUYECKHE CBOMCTBA OJIOBa M CBUHIA W HMX coenuHeHud. 19.
B3aumopeiictue coenuaenuit xpoma (II) u (I1) ¢ kucnoramu u menogamu. 20. [Tonyuenue okcuia
xpoma (III) pasmoxxkenuem OukapOonara ammoHus. 21. Amrorponus onioBa. 22. Ilomydenue
nucynbduta onosa. 23. Boponenue ctanu. 24. OKCUANPOBAHUE CTAIIH.

JlabopaTopubie ombiThl. 1. PaccmoTpeHne oOpasnoB MeETaIOB, HUX COJIEH U HPUPOAHBIX
coequHeHuil. 2. B3aumoeicTBue MeTamioB ¢ pacTBopamu coseil. 3. O3HakoMiieHHe ¢ oOpa3namMu
criaBoB (koyuteknmmu «Metamtel M cruiaBbl»). 4. O3HakoMJIeHHE ¢ OO0paslaMu TMPHPOIHBIX
coequHEeHMH Kanblud. 5. O3HaKoMIIeHUE ¢ 00pa3liaMy aTIOMUHUS U €To CIiIaBoB. 6. O3HaKOMIIEHHE
¢ obpasnamu yyryna u ctanu. 7. CBoiicTBa enkux menodeid. 8. CBOMCTBA OKCHJIOB U THIPOKCH]IOB
IOMHUHMS, 0JloBa, cBUHIA. 9. [lomyyeHune u ucciaenoBaHue cBOWCTB ruapokcuaos xenesza (I1I) u
xenesa (III). 10. OGezxupuBaHME CTAIBHOW IUIACTUHKM M TpoBeneHue (ocdarupoBanus. 11.
KauecTBeHHBIE peakIMy Ha HOHBI CBUHIIA, jkene3a. 12. KauecTBennble peakiuu Ha noHbI Xpoma (1)
u (IID).

IIpakTunyeckue 3anaTus. 3. Pemenue skcrepuMeHTAIbHBIX 3a/1a4 110 TeMe «MeTasuibly.
Jemoncrpanun. 1. Kogorpammsl u quHamuueckoe nocodue «IIpousBoacTBo cepHOil KUCIOTHI». 2.
Konnexmust MuHepanoB u ropHbix nopof. 3. Cnaiasl «O01mue NOHATHS XUMHUYECKOW TeXHOJIOTHI.
4. Monienb CEpHOKUCIIOTHOTO ITPOU3BOJICTBA.

JlaGopaTopHslii onbIT. O3HaKOMIIEHHE C 00pa3LiaMH ChIPbs /7Sl IPOU3BOACTBA CEPHON KUCIIOTHI.
Pacuernsle 3agauu.OnpenenceHiue MacCOBOM UM 0OBbEMHOM J0JIM BbIXO/a MPOAYKTA B IPOLEHTaX
OT TEOPETUYECKH BO3MOXKHOTO.

Paznen IVOOume cBeeHusi 00 oprannyeckux coequnenusx (104.)
Yraesogopoasi (5 4.)

CoennHeHus yriepoaa — MpeaMeT CaMOCTOSTEIbHON HAyKH — OpraHnyeckor XumMuu. OCHOBHBIC
noJjioxeHus u poisib Teopun A.M. ByTiiepoBa B pa3BUTUH 3TON HayKH.

[lonsiTue o romomorun u wuzomepun. Kiaccuduxamuu oprannyeckux coeauHeHui. OOmme
CBOMCTBa opraHndeckuxcoeanHeHuil. Kparkas xapakTepucTHKa UX KJIACCOB.

OcHOBHBIE KJacchl yrieBoaopo1oB. CocOOHOE M. .IIKAMOB K PEaKIMU 3aMEIICHHUs 1 H30MEpPU3aLIH.
CrniocoOHOCTh aJIKaHOB U aJIKUHOB K MPUCOEAMHEHMIO U TIONMMEpU3aliy. PacnpocTpanenue yriaeBogopoioB
B mpupojie. CoctaB HEPTH U XapaKTEPUCTHKA OCHOBHBIX MTPOAYKTOB, MTOTYYaeMbIX U3 HEPTH.

Kucnoponoconep:kamue opranuueckue coexunenus (2 4.)

[ousite o (QyHKUMOHANBHON Tpymme. ['OMOJOrHYecKre Psabl CIIMPTOB, ANbICTUI0B M KapOOHOBBIX
KHCJIOT.

OO6mme QopMynbl KJIACCOB 3THX COEAMHEHHMH B3anMopelcTBue CHUPTOB C METAIMUECKHM HAaTpHUEM,
OKHCIIEHWE MeTaHoma u d3TaHona okcuaoM menu (II). BoccraHoBneHme — anpIeruioB BOAOPOAOM U
OKHCJICHHE MX aMMHa4yHbIM pacTBOPOM OKcujaa cepebpa, B3aumopeilcTBue ¢ ruapokcuaom meam (II).
XWMHYECKHE CBOWCTBA Kap00o- HOBBIX KHCIIOT. Peakius arepuduxarim.

Buosiornyecku BaxKHble OpraHMvecKue coeIMHeHnH si (GKUPbI, YIJIeBoabl, 0ejakn) (3 4.)
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A3oTcozepIKaIiie opraHuIecKiue COCTMHCHNS: aMUHBI, aMHHOKHCIIOTHI, Oelnku. VX cocTaB, hmu3mdeckue

cBoiicTBa. B3amMojeiicTBEe aMHUHOB C XJIOPOBOJOPOJOM. Peakius MOJMKOHJEHCAMU aMHUHOYKCYCHOM
KHCIIOTHI, €€ B3aUMOJICHCTBHE C COJITHOM KUCJIOTOW U MIENIOYb0. Pob OEIKOB B MPHUPOJIE U UX XUMUYCCKHE

CBOMCTBA: THIPOJIH3, JEHATYPAITHUSI.

I'eneTnueckas CBA3b KJIACCOB XUMHUYECKHUX COCHHHCHHﬁ.

Paznen V Xumus u xu3ub (44.)
YesoBek B Mupe Bemects (3 4.)

IIpou3BoACTBO HEOPraHUYECKHUX BellecTB U UX npumMenenue (1 4.)

3. TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA
YACOB, OTBOJIUMbBIX HA OCBOEHUE KAXKJION TEMbBI

Xumus 8 kiaacc (68 yacos, 2 yaca B HeeJII0)

Koxn- Bunst 1 popMbl IeSITETBHOCTH € YIETOM MOJTYJIIS
Tembl BO «I1IxonbHBIN ypoK» paboueil mporpaMmmbl
4aco BOCIIUTAHUS Y UPEIKICHUS
B
Beenenue 3
Paszpgen 1.

BeniecTBO M XMMHUECKHE SIBIICHUS C

MMO3UIUHU ATOMHO- MOJICKYJIAPHOI'O YYCHUA

Tema 1 Xumuueckue snemeHTol 1 | 9 YcTaHaBnuBaTh NPUYUHHO-CIIEACTBEHHBIE CBSI3U

BEILIECTBA B CBETE aTOMHO- Mex 1y GU3NYECKUMU CBOMCTBAMH BEIECTB U

MOJIEKYJISIPHOTO YUEHUS CIOCOOOM pa3iesieHus: cMeceil. 3HaTh POJib XUMUH B
COBPEMEHHOM MHUpE NIl OCO3HAHUS
MIOJIOKUTEIBHOTO U OTPULIATENILHOTO BO3/IEUCTBUS €€
Ha IIPUPOJy U XKU3Hb 4enoBeka; [lonnMaTs ponb
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJIEHUU HAYKU
xumun (M.B. Jlomonocos, JI.11. Mennenees).

Tema 2. 6 [ToHnMaTte MaTepuagbHOE €IUHCTBO BEIIECTB

XHWMHYECKNE PEAKIIUU. 3aKOH IIPUPO/BI, IO3HABAEMOCTH 3aKOHOB ITPUPOBI HA

COXPAHEHHUs MAcChl U YJHEPTHH MIpUMepe U3yUEHUs] XMMUUYECKUX SIBJICHUH (peakiuii).
Tema 3. 2 XapakTepru30BaTh METO/Ibl N3YUEHHS] XUMUHU
MeTobI XUMHUM. (HabmroieHne, SKCIIEPUMEHT, U3MEPEHUE,

MO/JICIMPOBAHUE) U UX POJIb B MO3HAHUU MUPA
BEIIECTB U PEAKIIMil;
Tema 4. 6 VYcraHaBnuBaTh NPUYNHHO-CIIEICTBEHHBIE CBA3EH
BemecTBa B OKpysKarolei Hac MEXTy (PU3NYECKMMHU CBOWCTBAMH BEIIECTB U
MIPUPOJIE U TEXHUKE CrocoO0M pa3/ieTIeHUs] CMECeH.

Tema 5. 7 [lonnmarths posp XMMHUH B COBPEMEHHOM MHUPE IS
[Tonsitue o razax. Bo3ayx. OCO3HaHUS MOJIOKUTEIBHOTO U OTPUIIATEILHOTO
Kucnopon. I'openune BO3JICHCTBUS €€ Ha IPUPOJY U KU3HD YEIIOBEKA
Tema 6 11 [ToHnmaTe MaTepuaabHOE €AUHCTBO BEIIECTB

OCHOBHBIC KIIACCHI
HCOPTaHUYCCKUX COCHHHGHHﬁ.

MIPUPOIBI MYTEM HILTIOCTPUPOBAHUS TEHETHUECKOM
B3aMMOCBSI3U MEXK/Ty BEIIECTBAMH (ITPOCTOE
BEIIECTBO-OKCUA-TUAPOKCU -colib) Kputnuecku
OIICHUBATh MH(POPMAITHIO O BEIIECTBAX,
WCIOJIb3YEMBIX B OBITY; BO3JICHCTBUE XUMUIECKUX
BEIIECTB Ha OPTaHM3M YeJIOBEKA U TIPUPOJLY, IPABUIIA
0€30MMacHOT0 O0pAIEHNUS C XUMHUYECKIUMH
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BeniecTBamMu; GOpMUPOBAHKUE YCTOUUHUBOTO
MO03HABATEIBHOTO UHTEpeca, TI0003HATEIHLHOCTH B
M3y4YEHUU MHpa BEUIECTB MYTEM MOJTYyYEHUS
JOTIOTHUTEIBHON MH(OPMAIMH U3 PA3TUIHBIX
HMCTOYHUKOB O 3HAYEHUU OTJEIbHBIX
NIPEACTABUTENECH HEOPIraHUYECKUX COCIUHEHUN.

Hroro no 1 pasneny

41

Paznen 2 BemecTBa 1 XUMUYECKHE PEAKIIMK B CBETE JIEKTPOHHOM Teopuu. (22 yaca)

Tema 7 3 3HaTh - UICTOPHIO Pa3BUTHS YICHUS 00 aTOMax.

Crpoenue atoma Bxuan poccuiickux y4€HbIX B OTKPBITHE CTPOCHUS
aToMa. PackpbIBaTh Hay4YHOE U MUPOBO33PEHUYECKOE
3HaYEHHUE MEPUOINYECKOT0 3aKOHA U IEPUOANYECKOM
CHUCTEMBI XUMHUUYECKUX 3jieMeHTOB [[. 1.
Menneneena.

Tema 8 3 YMeTh onpeienaTh MPUYUHHO-CIICICTBEHHBIC CBA3U

[leproanueckuii 3aK0H U MEX1y CTPOCHHEM aTOMa, XUMHUYECKOH CBSI3bIO,

NepUoNYEcKas cucTemMa TUTIOM KPUCTAJUIMUECKON PEIIETKH CBONCTBAMU

AJIEMEHTOB XUMHUYECKHUX COCUHEHHI; 3HAaU€HUE OKHCIUTEIBHO-

1. 1. Menneneena BOCCTAHOBUTEJIBHBIX PEAKIIM, IPOTEKAIOIINX B
MIPUPO/IE, UCTIONB3YEMBIX B IIOBCEAHEBHON KU3HU
YeJI0BEeKa.

Tema 9 4 YMeTh orpenensTh NPUINHHO-CIICCTBEHHBIE CBSA3H

XuMHu4ecKasi CBSI3b U CTPOCHHE MEXIy CTPOCHHEM aTOMa, XUMUYECKON CBS3BIO,

BEIIECTB B CBETE ANEKTPOHHOU TUTIOM KPUCTAJTUYECKON PEIIETKU CBOMCTBAMHU

TEOPHUH XUMUYECKUX COCTMHECHH; 3HAYCHUE OKUCITUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIU, IPOTEKAIOIINX B
MIPUPO/IE, UCTIOJIb3YEMBIX B TOBCEIHEBHOMN KU3HU
YEJIOBEeKa.

Tema 10 4 ®opMUPOBAHHUE YCTOMYMBOTO MTO3HABATEILHOTO

XUMHYECKUE PEAKIIUU B CBETE WHTEpeca, IF0003HATENBHOCTH B U3yYSHHH MUpPa

AIIEKTPOHHON TEOPHH. BEIIECTB IMYTEM MOJIYYSHUS JOTIOTHUTETHHOM
nH(OpMAaILIUY U3 PA3TUYHBIX HICTOYHUKOB O 3HAYEHUU
OTJIETTbHBIX MPEJCTaBUTEICH HEOPTAaHUIECKUX
COCIMHEHUM.

Tewma 11. 4 Oco3HaBaTh HEOOXOAUMOCThH Pa3yMHOTO

Bognopon — poxaaromuii Bogy u WCIIOIb30BaHUS BEIIECTB MPU U3YyUYEHUU TPUMEHEHUS

SHEPTHUIO KHCIIOpO/1a, BOJIOPOa B MPOMBIIIJIEHHOCTH U
MOBCETHEBHOM KU3HU YEIOBEKa; XapaKTepu30BaTh
POJIb BOJIBI B IPOMBITINIEHHOCTH, CETHCKOM
X0351CTBE, TOBCETHEBHON KU3HU YEJIOBEKA U
oTpe/ieJICHuEe UCTOYHUKOB 3arpsi3HEHUST BOTHBIX
pecypcoB;

Tema 12 6 3HaTh NpaBuiIa TEXHUKU 0€30MIaCHOCTHU MPH

l"anorenst BBITIOTHEHUH MPAKTUYECKUX PabOT C 1ENbI0
(hopmupoBaHus OEPEKHOTO OTHOIIECHUS K CBOEMY
3JI0pPOBBIO U 3JI0POBBIO0 OKPYKAIOIIHX.

Hroro no 2 pa3zneny 24

HTtoro 68
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Xumusa 9 kaace (Bcero 68 uacosn, 2 yaca B Hejies110)

Templ Kon- | Buabl u (opMBbI AEATEIBHOCTH C
BO yuérom Moayis «lIIKoapHBIN ypOK»
4acoB | paboyeld mporpaMMbl BOCITUTAHUS
YupexaeHus
IToBTOpEHME 3a Kypc 8 Kiacca 2
Pazgen . Teopernueckue ocHoBbl xumuu (16 u)
1. XumMuueckue peakiuy U 3aKOHOMEPHOCTH UX | 3 YMeTh ONpenensaTh BIUSHAE YCIOBUM
IIPOTEKAHUs Ha CKOpPOCTb XUMHUYECKUX PEAKLIUN
(BO3MOXKHOCTB YIIpaBJICHUS
XUMUYECKUMHU MPOLECCaMU Ha
MIPOU3BOJICTBE).
2. PactBopbl. Teopus 351€KTPOIUTHIECKOM 13 3HATh UCTOPHUIO CTAHOBJICHUS

IUCCOLIMAIIAN

XMMHYECKON HAYKH, €€ OCHOBHBIX
HOHATUH, IEPUOJUYECKOTO 3aKOHA KaK
OJIHOTO U3 BaKHEHIINX 3aKOHOB
MPUPOJIbL; XUMUYECKYIO OPraHU3alUI0
JKUBOM M HEKUBOU MPUPOJIBI;
MaTepUAIbHOE €IMHCTBO BEIIECTB
PUPOJBI ITyTEM COCTABICHUS
TEHETHUYECKUX PSAJ0B METAILIIA,
NIEPEXOJHOTO JIEMEHTA, HEMETaJlIa.

Pasnen II. DieMeHThI-HEMETAIUIBI ¥ UX BaXKHEHUIIINE COEIN

HeHus (23 u)

YMeTh YCTaHAaBJIMBATb ITPUYIUHHO-

CJICACTBCHHBIC CBA3U MCIKIAY
CTPOCHUCM aTOMa, XHUMHYECKOU

CBA3bI0, TUIIOM KpHCTaHHHHGCKOﬁ
peHléTKI/I HEMCTAIJIOB U UX

3. O06mas xapakTepHCcTHKa HEMETAIJIOB 2
4. [loarpynna Kucnopoja v €€ TUITMYHbIE 6
MIpeJICTaBUTENN
5. [Moarpynmna a3oTa u €€ TUIIMYHbBIE 8
MIpeJICTaBUTENN
6. [Togrpynna yriepoaa 7

COEMHEHMH, UX PU3NYECKUMU U
XUMHYECKHMH CBOMCTBaMU;
MaTepualbHOE €INHCTBO BEIIECTB
IIPUPOJBI IIyTEM COCTABICHUS
TEHETUYECKUX PsII0B HEMETAJUIOB.
3HATh POJIb POCCUMCKUX YYEHBIX B
Pa3BUTUH XUMUYECKON HAYKH; Y METh
OTIpesIeNATh OMOJIOTHYECKYIO POJIb
HEMETAJUIOB ISl OPraHU3MOB; OCHOBBI
3I0pOBOT0 00pa3a >KU3HU. 3HATh
MpaBWIa TEXHUKH 0€30I1aCHOCTH MpHU
BBITOJIHEHUH MTPAKTUYECKHUX paboT ¢
1enbio GOpMUPOBAHUS OEPEKHOTO
OTHOLLEHHUS K CBOEMY 310POBBIO U
3JI0POBBIO OKPYKAIOIINX, TPOOIEMBI
OXpaHbl OKPYKarOLIEN CPebl,
CBA3aHHBIX C XUMHUYECKUM
MIPOU3BOJCTBOM, IIPABUIIA ITIOBEICHUS
B UPE3BBIYANHBIX CUTYyALUX,
CBSA3aHHBIX C BO3/IEHCTBUEM
pa3IMYHBIX BELIECTB (YrapHOTIo rasa,
COEIMHEHMI a30Ta, CEPBI).

Pazgen 1. Meramnst (13 )
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7. O01Ire CBOMCTBA METAILIIOB

8. MeTaJuibl I1aBHBIX ¥ TOOOYHBIX MOATPYIIIT

10

[Tonnmarh NPUYUHHO-CIIECTBEHHbBIE
CBSI3M MEXIY CTPOCHHEM aToOMa,
XUMHYECKOH CBS3bIO, TUIIOM
KPUCTATNIECKON PEIIETKH METAIIJIOB
U UX COCTMHEHUH, UX PU3NYECKUMH U
XUMHUYCCKUMHAU CBOP’ICTBaMH,
OO0BSCHATH MaTepUaIbHOE €IUHCTBO
BEIIECTB IPUPOIBL IIyTEM
COCTaBJICHUS] TEHETUYECKUX PSIIOB
METAJJIOB. 3HATh POJIb POCCUUCKUX
yUEHBIX B Pa3BUTUU METAJUTYPTHUU.
3HaTh: 3HAUCHHE METAJUIOB JUIS
HUBBIX OPraHU3MOB; OCHOBBI
3I0pOBOTO 00pa3a *KU3HH,
HAXO0XJIEHHUE METAJUIOB B MIPUPOJIE,
BUbI MCTAJLNIYPIruu, palliOHaJIbHOC
UCIOJIb30BaHUE METAJIOB, CIIOCOObI
3aIIUTHI MCTAJUIOB OT KOPPO3HH,
pelIaTh 3a1a4u ¢ MPOU3BOJCTBEHHBIM
coJiep>kaHueM, MpoOIeMbl OXpaHbl
OKpY>KalOILEH Cpeibl, CBI3aHHBIX C
XUMHYECKHM MPOU3BOJICTBOM.

Pazgen IV. O6mue cBenenuss 00 OpraHUYECKUx C

oenuHeHUAX (10 1)

9. YrieBonopo b 5 [Tonumarts - cTaHOBJICHUE

10. Kucnopocoaepxaniue opraHu4eckKue 2 OPraHU4YeCKOM XMMHU KaK HAyKH

COEJTMHEHUS

11. buomornyecku BaXXKHbIE OPTaHUYECKUE 3

COETMHEHUS (KUPBI, YTIIEBO/IbI, OEIKN)

Paznen V. Xumus u xusns (44)

12. YesoBek B MUpE BEIIECTB 3 3HaTh MPOU3BOJICTBO CEPHON KUCIOTHI

13. IIpon3BoACTBO HEOPraHUYECKUX BemecTB 1 | 1 (BBIOOp CHIPHS, HAYYHBIE TPUHITUTIBI

UX IPUMEHEHUE MIPOU3BOJICTBA), CUIIMKATHON
MPOMBILIUIEHHOCTHIO; [IoHUMAaTh -
COLIMAJIbHYIO 3HAUUMOCTH U
coJiepkaHue npodeccuil, CBA3aHHBIX C
xumuen. [TonnMaTh OTBETCTBEHHOCTD
3a MPUMEHEHHE MOJTYyYEHHBIX 3HAaHUN
Y YMEHUH, IO3UTUBHON POJIU XUMHH B
KHU3HH COBPEMEHHOT'0 O0IECTBA,
HE00XO0IMMOCTH XUMHYECKHU
IPaMOTHOI'O OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO U OKPYKAIOIIeH cpene;
pelaTh 3a1a4M ¢ IKOJIOTHUECKUM U C
MIPOU3BOJICTBEHHBIM COJIEP)KAHHUEM.

Hroro 68
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