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1. Il1anupyemble pe3yabTAThl 0CBOCHUS Y4eOHOI0 MpeaMeTa
1.1 Jluunocmmnuwie pezynbmamol:

B IICHHOCTHO-OPUEHTALIMOHHOHN c(hepe — YyBCTBO TOPIOCTH 32 POCCUHCKYI0O XMMHYECKYIO
HAyKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIeJICyCTPEMIIEHHOCTb;

(dbopMUpOBaHHE IIEHHOCTH 3I0POBOTO M 0e30macHOro oOpa3a >KH3HU; yCBOCHHUE IPaBHI
UHIUBHIYAIbHOTO M KOJUICKTHMBHOTO OE30MacHOTO TOBEACHHS B YPE3BBIYAWHBIX CHTYAI[HSIX,
YIrPOKAIOIUX KU3HH U 3JI0POBBIO JIFO/ICH;

B TPYJOBO#l cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AaibHeMIeil oOpa3oBaTebHON
TPaeKTOpUH;

B M03HABATEIbHON (KOTHUTHBHOM, MHTEIUICKTYAIbHOH) cepe — yMEHHE YNpaBiATh CBOCH
IIO3HABATEIILHOMN 1EATENBHOCTBIO.

(hopMUpOBaHHE OCHOB SKOJIOTHYECKON KYJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIUICHUS, PAa3BUTUE OIbITa HKOJOTHYECKH OPUEHTUPOBAHHON pedIeKCHBHO-
OLICHOYHOM M MPAKTUYECKOM ESATEIIbHOCTU B )KU3HEHHBIX CUTYaLIUSIX

1.2 Memanpeomemmnuie pe3yibomamol:

PerynstusHbie YY ]|

e IleNeNOJaraHue, BKJIIOYas  IIOCTAaHOBKY  HOBBIX  Ienieil, mnpeoOpa3oBaHue
IPAKTUYECKOH 3a7]aul B IO3HABATEJIbHYIO;

e  CaMOCTOSITENIbHO AaHAIM3MPOBATH YCIOBMS JIOCTHXKEHHS LEIM Ha OCHOBE YyYera
BbIJIEJICHHBIX YUUTEJIEM OPUEHTUPOB JIEUCTBUS B HOBOM yueOHOM MaTepHUale;

e  IUIAHUPOBATb IIYTH JTOCTHKEHUS LeIIeH;

e  YCTAHABJIMBATH LIEJIEBbIC IPUOPUTETHI;

e  YMETh CAMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIIATh UM;

e IIPpUHUMATbH PEIICHUS B IPOOJIIEMHON CUTyallMl Ha OCHOBE IIEPErOBOPOB;

e  QJEKBATHO CaMOCTOSATEJIBHO OLEHMBATh MPABUIBHOCTb BBIIOJIHEHUS ACUCTBUS U
BHOCHTb HEOOXOAMMbIE KOPPEKTHUBBI B HUCIIOJIHEHNE, KaK B KOHIIE JEHCTBHS, TaK U MO XOAY €ro
peanusanuy;

e OBJAJETh OCHOBAaMHU IPOTHO3UPOBAHUS KaK IpeABHUJIEHUS OYyAYIIMX COOBITUH U
pa3BUTHUS IIpOLECCA.

ITo3naBaresibHbIe YY ][

* IPOBOJINTH HAOJIIO/ICHUE U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUUTEJIS;

* OCYLIECTBJISITh PACIIMPEHHBIA TMOUCK HMHGOpPMAIMUM C HCIOJIb30BAaHUEM PECYPCOB
6ubnuorek u MurepHera;

* OCYLIECTBIJISITh MOUCK M BBIOOp Hambosee 3PPEKTUBHBIX CIIOCOOOB pelIeHMs 3a7ayd B
3aBUCHUMOCTH OT KOHKPETHBIX YCIOBUH;

* J1aBaTh OIpEEICHUE MOHATUSAM;

* YCTaHABJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U;

* OCYLIECTBIISITh  JIOTUYECKYIO OIEPAlMI0 YCTAHOBJIEHUS POJOBHJIOBBIX OTHOILEHUH,
OTpaHUYEHUE TOHATHUS;

* 0000IIaTh MOHSATHS — OCYIIECTBIATH JIOTHYECKYIO OIEpaIfio Tepexoaa OT BHIOBBIX
HpI/ISHaKOB K pO)IOBOMy IOHATHUIO, OT IMOHATHA C MCHBIIINM O6T)éMOM K IIOHATHUIO C 6OJ'II)I_HI/IM
00BEMOM;

¢ CaMOCTOATEIIBHO U B mape OCYILICCTBIIATH CpaBHCHHC, KJ'IaCCI/ICbI/IKaIII/IIO,
CaMOCTOATCIIbHO BLI6I/Ipa$I OCHOBAHUS U KPUTCPHUU JIA YKA3AHHBIX JIOTUYCCKUX onepaunﬁ;

* CTPOUTH JJOTHUYECKOEC PacCyxKJaCHHUC, BKJIIOYAronice YCTAHOBJICHHUC MMPUIUHHO-
CJIICACTBCHHBIX CBHSGﬁ;

* OOBSCHATH SABJICHUA, ITPOLCCCHI, CBA3W U OTHOIICHHS, BBIABIACMBIC B XOAC NCCIICAOBAHM,



* CTPYKTYPHPOBAaTh TEKCThHI, BKJIIOYAsh YMECHHE BBIACTATh TJIABHOE M BTOPOCTEIEHHOE,
TJIABHYIO UJCIO TEKCTA, BRICTPAUBATh MOCIIEI0BATEIHHOCTh OMUCHIBAEMBIX COOBITHH;

KommynukatuBubie YY /]

* YIUTHIBATh pPa3HbIE MHEHUS M CTPEMUTHCS K KOOPIAWHAIMH PA3IUYHBIX TMO3UIUN B
COTPY/IHUYECTRBE;

* popmynupoBaTh  COOCTBEHHO€ MHEHHWE W  TO3WIHMIO, AapPryMEHTHPOBaTh U
KOOPJMHUPOBATh €€ C MO3UIMSIMU MApTHEPOB B COTPYIAHHYECTBE MPU BHIPAOOTKE 0OIIETO
pEIICHUS B COBMECTHOM J€ATEIHLHOCTH;

* YCTaHABJIMBATh U CPAaBHUBATh Pa3HbIC TOYKU 3PCHUS, TIPEXK]IC YeM IPUHUMATD PEIICHHS
U JIeJIaTh BBIOOD;

* APrYMEHTHPOBATh CBOIO TOYKY 3pPCHUsS, CIOPUTh U OTCTAMBATH CBOKO TO3HIIMIO HE
BPXKIACOHBIM JIJIsI OIIIIOHEHTOB 00pa3oM;

* 3a/1aBaTh BOMNPOCHI, HEOOXOIMMBIE U OPraHU3alUN COOCTBEHHOH JEATENLHOCTH H
COTPYZHUYECTBA C MAPTHEPOM;

* OCYIIECTBIISITh B3aMMHBIA KOHTPOJb M OKAa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aUMOIIOMOIIIb;

* aJIEKBATHO KCIIOIH30BATh PEYb [T TNIAHUPOBAHUS U PETYISIIINK CBOCH EATEeILHOCTH;

* aJICKBAaTHO  HCIIOJB30BaTh  pPEYEBBIC  CPEIACTBA  JUI  PEIICHUS  pa3IMYHbIX
KOMMYHHUKATHBHBIX 3aJ1a4; BIAJCTh YCTHOW W MUCHBMEHHOW PEYbI0; CTPOUTH MOHOJOTHYECKOE
KOHTEKCTHOE BBICKA3bIBAaHUC;

* OPraHU30BbIBATh M IUIAHUPOBATH Y4eOHOE COTPYAHHYECTBO C YYHUTEIEM U
CBEPCTHHKAMH, ONPEACHATh IeId W (DYHKIMHM YYaCTHHUKOB, CIIOCOOBI B3aMMOJICHCTBHS,
IUTAHUPOBATh 0011Me crI0cO0bI pabOThI;

* OCYIIIECTBIIATh KOHTPOJIb, KOPPEKIIHIO, OIICHKY JIEHCTBUI TapTHEPA, YMETh YOCIKIATh;

e paboTaTh B TpyHIe — YCTaHABIMBATH pabodyue OTHOIICHUs, 3SPHEKTHBHO
COTPYZHMYATh M CHOCOOCTBOBATH MPOIYKTUBHOM KOOIEPALMU; WHTETPHUPOBATHCS B TPYIITY
CBEPCTHHUKOB U CTPOUTH IMPOJTYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMH;

1.3 Ilpeomemmnuie pe3ynvmamol 0C60EHUSA NPOPAMMDBL'

1.B no3naBarensHOM cdhepe:

JaBaTh ONPEJCJICHUS M3YyYEHHBIX TMOHATHI: «XHMUYECKHI JJIEMEHT», «aToM», «HOH»,
«MOJIEKYJIa», «IPOCTble M CIIOKHBIE BEIIECTBa», «BELIECTBO», «XHUMHUYecKas (Gopmynay,
«OTHOCWUTENbHAsI aTOMHAs Macca», «OTHOCUTENIbHAs MOJEKYyJspHas Macca», «BaJEHTHOCTBHY,
«CTEINEHb OKHUCIIECHUS», «KPHUCTAJUIMYECKAs PEIIETKA», «OKCHIBD), «KHCIOTBI», «OCHOBAaHUS»,
«conn», «amM(pOTEPHOCTb», «UHIUKATOP», «IIEPUOJUYECKUN 3aKOH», «IIepuoJUYecKas Taliulay,
«HA30TOIMBI», «XUMHUYECKasi CBS3b», «IJIEKTPOOTPULIATENIBHOCTEY», «XUMHUYECKas  peaKuus»,
«XUMHUYECKOE  YypaBHEHHUE»,  «TECHETHYEeCKas  CBS3b»,  «OKHCIEHHUE»,  «BOCCTAHOBJICHHEY,
«QIEKTPOIUTHYECKAS JUCCOLUALUA», «CKOPOCTh XUMHUUECKON PEaKIINN»;

OIMUCATh JECMOHCTPALIMOHHBIC U CAMOCTOATCIIbHO IMPOBCACHHBIC XUMHYCCKUEC SKCIICPUMCHTDI;

OMKCHIBATh M pa3ivyaTh H3yUEHHBIE KJACChl HEOPraHMYECKUX COEAMHEHUH, MPOCThIE U
CJIOXHBIE BEIIECTBA, XMMUUECKHUE PEAKIIUH;

KJIacCU(UIUPOBATh U3yUE€HHbIE OOBEKTHI U SBIICHUS;

JenaTh BBIBOJBI W YMO3AKJIIOUEHUS M3 HAONIONEHUM, HW3YYEHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BEILECTB MO AHAJOTHHU CO CBOICTBaAMH
W3YYEHHBIX;

CTPYKTYpUPOBaTh HM3YyYEHHBIM MaTepuanl W XHMHUYECKyI0 HH(OpMalHio, MOJYy4YEeHHYIO W3
JPYTUX UCTOYHHUKOB;

MOJIETUPOBATh CTPOCHHE aTOMOB AJIEMEHTOB 1-3 1Mepro10B, CTPOEHUE MPOCTHIX MOJIEKYJ;

2. B 1IGHHOCTHO — OpUEHTAIlMOHHOM cepe:



aHAJIM3UpPOBaTh U OLIEHHWBATh TIOCIEACTBUS JMJI OKpYXKarolled cpeasl ObITOBOW U
IIPOM3BOJICTBEHHOM JIEATEILHOCTH YeNIOBEKa, CBA3aHHOMU C mepepaboTKON BEILECTB;

3. B tpynoBotii chepe:

MPOBOJIUTH XUMUYECKUM SKCIIEPUMEHT;

4. B cepe Oe3omacHOCTH KUZHEACSITETLHOCTHU:

OKa3bIBaTh IEPBYIO IOMOILb IIPU OTPABJIECHMSX, OKOTaX U APYTUX TpaBMaX, CBSI3aHHBIX C
BEIIeCTBAMHU U J1a00paTOPHBIM 000PYOBAHUEM.

[Tnanupyemble pe3yabTaTbl 00ydeHUs:

BbINyCKHUK HAYYUTCS:

* OUCHIBATH CBOMCTBA TBEPIBIX, IKHUAKUX, TIa3000pa3HbIX BEIIECTB, BBIAEIAS UX
CYILLECTBEHHbIE IPU3HAKY;

* XapaKkTepu30BaTb BELIECTBA II0 COCTaBY, CTPOCHMID W CBONCTBAaM, YCTaHABIMBATH
IPUUMHHO-CJIEICTBEHHBIE CBA3U MEKY JaHHBIMU XapaKTEPUCTUKaMU BEILIECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATUN «aTOM», «MOJIEKYJIA», «XUMUYECKUN
AJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJIEHTHOCTb», HCIIOJIb3YsS 3HAKOBYIO
CUCTEMY XUMMHH;

* 1300pakaTh COCTAaB MPOCTEHIINX BEHIECTB C MOMOIIBI0 XUMUYECKUX (POPMYI U CYHTHOCTD
XUMUYECKHUX PEaKUUN ¢ MOMOILBbI0 XUMUUECKUX YPaBHEHU;

* BBIYMCIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEILECTB, a TaKke
MacCOBYIK0 JOJI0 XUMHUYECKOIO 3JIEMEHTAa B COEAUHEHUSAX [JIs OLEHKM MX MPaKTUYECKOU
3HAYUMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCHU/Ibl, OCHOBAHUs, KHUCIOTHI, COJIU;

* KJ1accu(ULIUPOBATH OKCUABI 1 OCHOBAHMS 110 CBOMCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

* [10JIb30BAThCS TAOOPATOPHBIM 00OPYIOBAaHHEM U XMMHYECKOH MOCYI0i;

* IPOBOJUTH HECJIOKHBIE XUMHUYECKHUE OIBITHl W HAONIOACHUS 32 HW3MEHEHUSMU CBOWCTB
BEIIECTB B TMpoIlecce HUX TMpeBpalleHuid; coONoAaTh MpaBuiIa TEXHUKH O€30MacHOCTU IMpH
IIPOBEJICHUH HAOIIOIEHUI U OIIBITOB;

* pa3yinyaTh HKCIEPUMEHTAIBHO KUCIOTHI U WIENOYH, MOJIb3YSACh HHAUKATOPAMU; OCO3HABATH
HEO0OXOAMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMU U IIEI0YaMHU.

* pacKpbIBaTh CMbICH nepuoauyeckoro 3akona J{. . Menzaeneesa;

* OTHCHIBATh U XapaKTEPH30BaTh TAOIHMUHYIO (HOpPMY MEPHOANIECKON CHCTEMBI XMMUYECKHX
JJIEMEHTOB;

* XapaKTepu30BaTh COCTaB aTOMHBIX SJ€p M paclpeneieHHe 4Yuciaa 3JIEKTPOHOB IO
3JIEKTPOHHBIM CIJIOSIM aTOMOB XMMHUUYECKHUX 3JIEMEHTOB MAJIbIX MEPUOJOB NEPUOINYECKON CUCTEMBI, a
TaK)Ke KaJIus U KaJbIus;

* pa3nyaTh BHUJABl XMMHUYECKON CBSI3U: MOHHYIO, KOBJICHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HENOJISIPHYIO U METAJUTMUECKYIO;

* U300pakaTh DIEKTPOHHO-UOHHBIE (HOPMYINBI BEIIECTB, OOPA30BAHHBIX XUMHUYECKHUMH
CBSI35IMHM Pa3HOT'O BUIA;

* BBISIBJISITh 3aBUCUMOCTBH CBOMCTB BEILECTB OT CTPOCHMUSI MX KPUCTALIMYECKUX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAIUTHYECKUX;

* XapaKkTepu30BaTb XUMHUYECKHE OJIIEMEHTbl M HUX COEAUHEHUsS Ha OCHOBE IOJOKEHUS
3JIEMEHTOB B IIEPUOIUYECKON crcTeMe U 0COOEHHOCTEN CTPOSHHS UX aTOMOB;

* XapaKTepU30BaTh HAy4YHOE M MHPOBO33PEHUYECKOE 3HAYEHHE IEPUOJMYECKOTO 3aKOHA H
MEePUOIUYECKON CHUCTEMBI XuUMUYeckux dnemeHToB J[. . MenaeneeBa; ¢ OOBSICHATH CYTh
XUMHYECKHX TPOIECCOB U UX MPUHIMITUATHEHOE OTINYHE OT (PU3NIECKUX;

* Ha3bIBaTh MIPU3HAKHU M YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKITU;

* YCTAHABJIMBATh NPUHAAJIEAKHOCTh XUMUUECKOM peaKIuu K ONPEeAeIEHHOMY TUITY 110 OAHOMY
U3 KJIacCU(UKAMOHHBIX MPU3HAKOB: 1) O YHCIy M COCTaBY HCXOJHBIX BEIIECTB U IMPOJIYKTOB
peakiuu (peaklud COEIUHEHUS, Pa3lIOKEHHUs, 3aMelIeHHs U OOMeHa); 2) M0 BBIICICHHUIO WU
MOTJIOUICHUIO TEIUIOTHl (peakUuy SK30TepMUYECKHE M HHAOTEPMHUYECKHE); 3) M0 HM3MEHEHHIO
CTENEeHEeN OKUCIEHUS XUMHUYECKUX JIEMEHTOB (PEaKlUU OKUCIUTEIbHO-BOCCTAHOBUTENbHEIE); 4) 1O
oOpaTuMoCTH TIporiecca (peakiuu 00paTuMbie 1 HEOOpaTUMBIE);



* COCTABJISITb YPAaBHEHUS AJIEKTPOJUTHUYECKON AUCCOLMALMM KHUCIOT, IIEJIOYEH, COJIEH;
NOJHBIE W COKpauI€HHbIE HOHHBIC YpPaBHEHHMS peakuuii oOMeHa; ypaBHEHHS OKHCIHTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUil;

* IPOrHO3UPOBATh MPOIYKTHl XMMHUYECKHX pPEaKIUi 1Mo (opMynaM/Ha3BaHUSM HCXOIHBIX
BEILIECTB; ONPEIEIIATh MCXOJHbIE BEleCTBA 0 (hopMysIaM/Ha3BaHUAM IPOIYKTOB PEAKLIUY;

* COCTaBIIATh YpPaBHEHUsS DPEAKIMil, COOTBETCTBYIOIIMX IOCIEA0BATEIBHOCTH («IETIOYKE))
MPEBPALLCHUI HEOPTAHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBJIAITH B IPOLIECCE DKCIEPUMEHTA MPU3HAKU, CBHUJICTEILCTBYIOIIME O MPOTEKAHUU
XAMHYECKON PEAKIIUY;

* IPUTOTOBIIATH PACTBOPHI C ONPEIETIEHHON MacCOBOM J10JIel PaCTBOPEHHOTO BEIIECTBA;

® OIpCACIIATh XapaKTEp CpE€Abl BOJHBIX pPAaCTBOPOB KHCIOT H meﬂoqeﬁ 10 HU3MCECHCHHIO
OKpaCK1 MHAUKATOPOB;

¢ IPOBOAWUTE KAa4YE€CTBCHHBIC PCAKIHMM, IIOATBEPXKAAIOINHWE HaJIMYUC B BOJHBIX pPacTBOpax
B€IICCTB OTACIBbHBIX HOHOB

® ONpCACIATL NPUHAMJIC)KHOCTL HCEOPraHMYCCKUX BCHICCTB K OAHOMY H3 H3YYCHHBIX
KJ'IaCCOB/prrIH: MCTalJIbl U HEMCTAJJIbl, OKCHUAbI, OCHOBAaHUA, KHUCJIOTbI, COJIN,

* COCTaBJIATH (DOPMYJIBI BEIIECTB 110 MX HA3BAHUSM;
* ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBIIATH (HOPMYJIBI HEOPraHWYECKUX COCIUHEHUN 10 BAJICHTHOCTAM U CTENEHAM
OKHUCJICHHS JJIEMECHTOB, a TAK)KE 3aps/iaM HMOHOB, YKa3aHHBIM B TaOJHIIC PaCTBOPUMOCTH KHUCIIOT,
OCHOBaHUU M COJICH;

* 0OBSICHATD 3aKOHOMCPHOCTH HN3MCHCHUS (1)I/ISI/I‘ICCKI/IX U XUMHUYECKMX CBOMCTB IIPOCTBIX
BC€IICCTB (MeTaHHOB n HeMeTaJIJIOB) N UX BBICHINX OKCHIOB, 06pasoBaHme QJICMCHTAaMU BTOpPOIo
TPETHETO MICPUOOAOB,

¢* Ha3bIBATh O6IIII/IG XUMHUYCCKUC CBOfICTBa, XAapPaKTCPHBIC I T'PYIII OKCUAOB: KHUCIIOTHBIX,
OCHOBHEIX;

* Ha3pIBaTh OOIIME€ XMMHUYECKHE CBOWCTBA, XapakTEpHblEe Ui KaXKIOTO U3 KJIAcCOB
HEOPraHWYECKUX BELIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH IPUMEPBI PEAKIUI, TTOJTBEPKAAIOLUIUX XUMUYECKUE CBOMCTBA HEOPTaHUUECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHUI M COJICH;

® ONpCACIATh  BCIICCTBO-OKUCIIMTCIIL W  BCHICCTBO-BOCCTAHOBHUTCIL B  OKHCIIMTCIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX;

* COCTaBJIATh OKMCIIUTEJIbHO-BOCCTAHOBUTENbHBIN OanaHCc (M1l M3YYEHHBIX peakluid) Io
IIPEUIOKEHHBIM CXEMaM PEAKIUI;

¢ IpOBOIUTD J'Ia60paTOpHBIC OIIBITBI, TTOATBCPIKAAOINE XUMUUYCCKUC CBOIMCTBa OCHOBHBIX
KJIaCCOB HCOPraHMYCCKUX BCIICCTB;

Bbll’lyCKHuK noJIyuum 603MOX)MCHOCHIb HAYUUMBCA .
¢ I'paMOTHO 06pau1aTLca C BEILIECTBaMH B IIOBCEIHEBHOM KHU3HH,

* 0OCO3HaBaTh HEOOXOAUMOCTh COOJIIOICHUSI TIPABUIT IKOJIOTHYECKH 0€30MMacHOTO TIOBEACHUS B
OKpY>Karollle NpUPOIHON CpENE;



* IOHUMATh CMBICI W HEOOXOJAMMOCTh COOJIOIEHUS TPEANHCAHUM, TpeaiaraeMbIX B
WHCTPYKIUSAX 110 UCTIOJIH30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.;

* ICTIONIb30BaTh  NMPUOOPETEHHBIE  KJIIOYEBBIE  KOMIIETEHTHOCTH TPU  BBINOJHCHUH
UCCJICIOBATEIILCKUX TPOCKTOB IO HM3YYCHHWIO CBOWCTB, CIOCOOOB TOJMYYCHHS M PACIIO3HABAHUS
BEILIECTB;

* pa3BUBaTb KOMMYHHUKAaTUBHYK) KOMIIETCHTHOCTb, MCIOJIB3ys CpEICTBA YCTHOM H
NUCHbMEHHOW KOMMYHUKAIIUU TpU padoTe ¢ TEKCTaMU Y4eOHHMKA M JIOTIOJHUTENIBHOW JUTEPaTypoil,
CIPAaBOYHBIMU TaOJIMLAMH, MPOSABIATh TI'OTOBHOCTh K YB@KEHHIO MHOM TOYKM 3peHHs IpU
00CYXJIECHUH Pe3yJIbTaTOB BBIMIOJIHEHHON paOOTHI,

* 00BEKTUBHO OLICHUBATh MH(OPMALIUIO O BEIIECTBAX U XMMHUYECKHUX MPOLECCAX, KPUTUIECKU
OTHOCHUTBCS K TICEBIOHAYYHOH uWH(OpManuu, HeroOpOCOBECTHONH pekiiame, Kacaromeics
UCTIONIb30BAHUS PA3INUHBIX BEIIECTB.

¢ OCO3HaBaThb 3HAYCHUC TCOPECTUUCCKUX 3HAHUI JJIA HpﬁKTH‘-IGCKOfI JACATCIIBHOCTH YCJIOBCKA,
¢ OIIMCbIBATb U3YUCHHLIC OO0BEKTEI KaK CHUCTCMBbI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHaJIn3a,

¢ IPUMCHATDL 3HAHUA O 3aKOHOMCPHOCTAX HepHO,Z[H‘{CCKOﬁ CHUCTEMbI XUMHUYCCKHUX 3JICMCHTOB
JUIA OOBSACHEHHS U NpCABUACHUA CBOICTB KOHKPCTHBIX BCHICCTB,

* pa3BUBaTh WH(POPMAIMOHHYI0 KOMIIETEHTHOCTh IOCPEJICTBOM YIIyOJIeHHS 3HaHUK 00
UCTOPUM CTAHOBJICHUS XUMUYECKOM HAyKH, €€ OCHOBHBIX IIOHATUMH, IEPUOAMYECKOrO 3aKOHA Kak
OJIHOTO U3 BaKHEHIIMX 3aKOHOB IIPUPO/BL, & TAKKE O COBPEMEHHBIX JTOCTHIKECHUAX HAYKU U TEXHUKHU.

* COCTaBIIATb MOJICKYJIADHBIE W IIOJIHBIE HOHHBIE YPAaBHEHMS I10 COKPAILUEHHBIM HOHHBIM
YPaBHEHUSIM;

* IPUBOJUTH IMPUMEPHI PEAKUUN, MOATBEPKIAOIIMX CYIIECTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMM KJIACCAMH HEOPTaHUYECKUX BEIIECTB;

* IPOrHO3UPOBATH PE3YJAbTAThl BO3JCHCTBHS Pa3IMYHBIX (PAKTOPOB HAa M3MEHEHUE CKOPOCTH
XUMHUYECKON PEaKINy;

¢ IPOTHO3UPOBATL  PC3YJIbTAThHI BO3ACHCTBUS Pa3INYIHBIX q)aKTOpOB Ha CMCHICHHUC
XUMHYCCKOT'O paBHOBECHUA.

¢ IPOTHO3UPOBATH XUMHUYCCKUC CBOMCTBA BEIIECTB Ha OCHOBE MX COCTaBa U CTPOCHUS;

¢ IPOTHO3UPOBATH CIIOCOOHOCTh BCIICCTBA MMPOSBJIATH OKHUCIHUTCIIbHBIC 500048
BOCCTaHOBHUTEIBLHEIC CBOMCTBA C y‘-IéTOM CTEIICHEH OKHCIICHUS 9JICMCHTOB, BXOJAIINX B €I'0 COCTAaB,

* BBSBJEITE CYIICCTBOBAHUC TeHETUYECKOM B3aMMOCBSI3HU MCXKAY BCIICCTBAMH B pPANY:
IMPOCTOC BCUICCTBO — OKCHUA — IT'MAPOKCHI — COJIb,

¢ OpraHrU30BbIBATH, MMPOBOJUTH YUCHUYCCKHUE IMPOCKTHI IO HMCCICIOBAHUTIO CBOICTB BCIICCTB,
HMCIOMIUX BA’KHOC MMPAKTUICCKOC 3HAYCHUC.

2. Conep:xanmne y4eOHOI0 npeamera

IMoBTOpEeHUe 1 00001IeHNE CBeAeHHIT IO Kypcy 8 kiacca (7 4.)
bunapnsie coequnenus. OKcHbl cosieodpasyroliie 1 HecoseoOpa3yromue. ' napoKcub:
ocHOBaHHUs, aM(poTepHbIe, KUCcI0Thl. Cpennue, kucinble, ocHoBHble COJIN.
O0600611eHre cBeIeHU 0 XUMUYEeCKUX peakiusax. Kinaccupukanus XuMHUUECKUX peaklui mo
Pa3JIMYHBIM OCHOBAHUM: COCTABY U YUCILY pearupyromux 1 00pa3yrouxcs BEEeCTB, TEMJIOBOMY
3¢ dexTy, HapaBICHUIO, K3MEHEHHIO CTETICHEH OKUCIICHUS DJIEMEHTOB, 00pa3yIOIINX pearnpyronme
BEIIIECTBA, (haze, UCIOJIb30BAaHUIO KaTaau3aTopa.



[TonsiTve 0 cKOPOCTH XUMHUYECKOM peakuuu. DaKkTopsl, BIUSIOMIME Ha CKOPOCTh XUMHUYECKUX
peaKuuii: mMpupoia pearupyronIfX BEIIeCTB, UX KOHIICHTPAIHS, TEMIIEPATypa, MIOMAaIh
COTIPUKOCHOBEHMSI, HANINYUE KaTanuzaropa. Karanus.

JdemoncTpauuu

O3HakoMJIEHHE € KOJUIEKIIMSIMA METaJJIOB M HEMETAJLIOB.

O3HaKOMJIEHUE C KOJUICKIIUSIMU OKCUIOB, KUCIIOT U COJICH.

3aBUCHUMOCTbH CKOPOCTH XUMHUYECKON PEAaKIK OT MPUPOJIbl PEaruPYIOLINX BELIECTB.
3aBUCUMOCTh CKOPOCTH XMMUYECKON Peakluy OT KOHIIEHTPALIMH PEearupyromnx BEIEeCTB.
3aBUCHUMOCTbh CKOPOCTH XUMHUYECKON PEaKIMK OT IJIOMAAN COPUKOCHOBEHHS pEearupyromux
BEIIECTB («KHUIIAIINAN CTI0N» ).

3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEaKLUU OT TEMIIEPATYPhI PEarupyIOIIUX BELIECTB.

JlabopaTropHble ONBITHI
1. BaumopeiicTBue aMMHaka v XJI0pOBOI0PO/ia.
2. Peakuust HeHTpanu3aLuu.
3. HaGnronenue TemnoBoro 3dexra peakiuy HeUTpaaTu3ainm.
4. BzaumojericTBre cepHOM KUCIOTHI ¢ okcuiom meau (1I).
5. Paznosxenue nepokcuaa BOAOPO/Ia C MOMOIIBIO KaTajaa3bl KapTodens
6. 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIIUK OT MPUPOBI PEarupyroIuX BEIIECTB Ha MPUMEPE
B3aMMOJICHCTBHS pACTBOPOB THOCYJb(haTaHATPUA U XJIopuaa 0apusi, THOCYNIb(aTa HATPUsI U COJISTHOM
KHCJIOTHI.
7. 3aBUCHMOCTb CKOPOCTH XMMHUUYECKOW PEaKLUU OT MPHUPOAbl METAJUIOB IIPU UX B3aUMOJEHCTBUU C
COJISTHOM KHUCJIOTOM.
8. 3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEAKIMHU OT MPUPOJIbI KUCIOT MPU B3aUMOJICHCTBUU UX C
JKEJE30M.
9. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU PEaKIMK OT TEMIIEPATYPHI.
10. 3aBUCUMOCTb CKOPOCTU XUMHUUYECKOM peakluu OT KOHIIEHTPALUH.
11. 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKLUHU OT IUIOIIAJN COIPUKOCHOBEHUS PEarupyroumx
BEILIECTB.
12. 3aBUCHMMOCTH CKOPOCTH XUMHUYECKOM PEaKIU OT KaTalu3aTopa.

XuMuUYecKHe peakiii B pacTBopax 3jiekTpouTos (10 u.)
[TonsiTrie 06 AMEKTPONUTUIECKON JTUCCOLUAIIUU. DIEKTPOIUTHI U HEDNIEKTPOIUTHL. MeXxaHu3m
JTUCCOITHAITAH DJIEKTPOIUTOB C PA3JIMYHBIM XapaKTepoM CBs3U. CTeNeHb dIEKTPOTUTHIECKOM
mucconuainuu. CUIbHbBIE U c1a0ble SJIeKTPOIHTHI.
OCHOBHBIE TIOJIOKEHUST TEOPUH IMEKTPOIUTHUECKON Aucconnanuu. Kimaccudukaims HOHOB U UX
cBoiicTBa. KHcnoThl, OCHOBaHMS U CONU KaK AIEKTPONUTHL. VX Kiaccudukamus u Juccoruanusl.
OO0mre XUMHYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKU MHIMKATOPOB, B3aUMOJICHCTBHUE C
MeTallJIaMH, OKCUIAMH U THAPOKCUIAMU METAIIJIOB U CONIMU. MOJEKysipHbIe U HOHHBIE (TTOJTHBIE U
COKpaIIEHHBIE) YPAaBHEHUS pEeaKIIUi.
XHUMHUYECKUH CMBICII COKPAIIEHHBIX YPABHEHUH. Y CIIOBUS IPOTEKAHUS PEAKLIMU MEXK Y
AJIEKTPOJIUTAMHU JIO KOHITA. Psii akTHBHOCTH METaJIOB.
OO01mre XMMUYECKHEe CBOMCTBA HIENI0Ue: B3aUMOJICHCTBIE ¢ KUCIIOTaMHU, OKCHIaMU HEMETAIJIOB,
cossimu. OO1IMe XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUH: B3aUMO/ICUCTBUE C KUCIIOTAMH,
pa3oKeHUe NpU HarpeBaHUU.
OO01mme XUMHYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KHCIIOTAMH, IIEJIOYaMH, COISIMU U
MeTtauiamu. B3anMmoeicTBrE KUCIBIX COJIEH CO MIEI0YaMHu.
[Muaponms, kak 0OMEHHOE B3aUMOJICHCTBHE COJIEH ¢ BOJIOHN. [ MaApOIn3 CONMM CHIIBHOTO OCHOBAHUS U
cnaboif KucnoTel. ['uaponus conu c1aboro ocHOBaHUS U cuibHOU KucnoThl. lIkama pH.
CBolICTBa KHCIIOT, OCHOBAaHUI, OKCUJIOB U COJIEH B CBETE TEOPHUH IEKTPOIUTHIECKON TUCCOLUALINN
Y OKUCJIUTENBHO -BOCCTAHOBUTEIBHBIX PEAKIIUM.
JdemoHcTpaumu.
HcnbiTaHue BEIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTb.



3aBUCUMOCTbD 3JIEKTPONPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTpauuu. " JIBukeHue
OKpAaIICHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.
Onpenenenrie XxapakTepa Cpeabl B pacCTBOpax COJICH.
JlabopaTopHble ONBITHI.
13. luccounanus cinaldbiX 3JIEKTPOIUTOB HAa IPUMEPE YKCYCHOU KHCIOTHI.
14. '3meHeHue OKpacKy HHIUKATOPOB B KUCIOTHOM cpejie.
15.Peakius HeWTpaaIU3alUuK pacTBOPA MIET0YN PA3TUYHBIMUA KUCIOTaAMU.
16. IMonyuenue runpoxcugameau(Il) u ero B3aumMoelicTBUE € Pa3TUYHBIMU KUCIOTAMH.
17. BzaumoeiicTBHE CHIIBHBIX KUCTOT ¢ okcuioM mcau(1l).
18-20. B3aumoeiicTBre KACIOT C METALJIAMU.
21. KadecTBeHHas peakiysi Ha KapOOHAT-UOH.
22. Ilony4yeHue CTyHs KPEMHUEBOM KUCIIOTHI.
23. KauecTBeHHas peakius Ha XJIOPHUI- I CyJIb(haT-HOHBI
24. VI3MeHeHre OKpacKd UHAUKATOPOB B IIEJIOYHOM Cpeje.
25. B3aumopeicTBHE LIENIOUEN C YIVIEKUCIIBIM ra3oM.
26. KauecTBeHHas peakiysi Ha KaTHOH aMMOHHS.
27. llonyuyenue ruapokcuaa mcau(ll) u ero pasnoxenue.
28. BzaumoeicTBrue KapOOHATOB ¢ KMCIIOTAMHU.
29. Ilonyuyenue ruapokcuna xenesza(Ill).
30. BzaumoneiicTBue xene3a ¢ pactBopoM cyibbata meau(1l)
IIpakTuyeckune padoTsl
1. ColicTBa KHUCIOT, OCHOBaHMi1, OKCUIOB U COJICH B CBETE TEOPUH AIICKTPOIUTHIECKON
JIUCCOITUAIIMN U OKUCIUTEIIBHO ~-BOCCTAHOBUTEIBHBIX PEaKIIUA

Hemeramibl 1 ux coequnenus (25 4.)
CrpoeHue aTOMOB HEMETAIIJIOB M UX MosoxkeHnue B [lepuoanueckoii cucreme. Psin
ANEeKTpooTpHUllaTeNnbHOCTU. KpucTaminueckue peméTk HEMETalJIOB — MPOCTHIX BEIIECTB.
Amtotponus u e€ mpuunuHbL. OU3NYECKUE CBOMCTBA HeMeTaUIOB. O0IHe XUMUYISCKUE CBOWCTBA
HEMETAIIJIOB:
OKHCITUTEIbHBIE U BOCCTAHOBUTEIBHEIE.
["anoreHsl, CTpoeHHE UX AaTOMOB U MOJIeKyJl. Pu3nUecKrue U XUMUYECKHE CBOMCTBA TaJIOTEHOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB TraJIOTEHOB B 3aBUCUMOCTH OT UX IMOJIOKEHUS B
[lepnonnueckoii cucreMe. Haxox1eHne raloreHoB B IPUPOJAE U UX NOJIy4eHHE. 3HAUeHUE U
MPUMEHEHNE TAJIOTCHOB.
["anoreHoBOOPO/IBI U COOTBETCTBYIOIINE UM KUCIOTHI: TJIABUKOBAsi, COJsTHAsl, OPOMOBOIOPOAHAS,
noaoBoopoaHas. ['anorenuapl. KauecTBeHHBIE peakiiMy Ha rajoreHu-uoHsbl. [Ipumenenue
COEIMHEHUH rajJoreHOB U UX OMOJOTHYecKas pob.
O6mas xapakrepuctuka 3aemeHToB VIA-rpynmel. Cepa B pupojie u €€ nosyuyeHue. AioTpoInHbIe
MoJM(UKAIMH Cephl U UX CBOMCTBA. XMUMUYECKHE CBOWCTBA CEPHI U €€ TPUMEHEHUE.
CepoBoAOpO/I: CTPOCHUE MOJIEKYJIBI, (PU3NYECKHE U XUMUYECKHUE CB MCTBA, MMOJTyUYE€HUE U 3HAUYCHHUE.
CepoBogoponnas kucnora. Cynbduasl u ux 3HaueHue. JIroMuHoGOpHI.
Oxkcupa cepoi(1V), cepauctas kuciora, cyibpuTel. KauecTBeHHas peakiiyus Ha CyJIbQUT-UOH.
Oxkcup cepoi( VI), cepHas kucnota, cynbgatsl. Kpuctaminoruapatsl. KauecTBeHHas peakius Ha
cynbdaT-HoH.
CepHast KUCIIOTA - CUIIbHBIN 21IeKTponuT. CBOMCTBA pa30aBIeHHON CepHON KUCIOTHI, KaK THITHYHOM
KHCJIOTBI: B3aUMO/ICHCTBHE C METaJNIaAMH, OCHOBHBIMHU M aM(OTEPHBIMUA OKCHJIAMH, OCHOBAHUSMH U
amM(pOTepHBIMH THAPOKCUAAMHU, CONsiMU. KauecTBeHHas peakius Ha cylb(ar-uoH.
OO0mias XxapakTepuCTUKa 3JIEMEHTOB V A-rpymibl. A30T, CTpO€HHE aToMa M MOJIEKYJIbl. DU3ndecKue
U XUMUYECKUE CBOMCTBA U IPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKasl POIib.
AMMHaK, CTpOCHHUE MOJICKYJIBI U (PU3UYECKHE CBOMCTBA. AMMUaYHas BOJIA,, HAIIATBIPHBINA CITUPT,
ruapaT amMmmuaka. JIoHOpHO -aKIeNTOPHBIN MeXaHU3M 00pa30BaHUsI KATHOHA AMMOHHSI.
BoccranoBurenbabie cBoiicTBa aMMuaka. Coi aMMOHHMS M MX TIpuMeHeHne. KauecTBeHHas peakius
Ha KaTUOH aMMOHHSL.



Okcupl a30Ta: HECOJIEOOPA3YIOITUE M KUCITOTHBIC. A30THCTast KMCJIOTa U HUTPUTHI. A30THas
KHCJIOTA, €€ IoIy4YyeHue U cBorcTBa. Hurparsl.

®docdop, ctpoenue aroma u awtotponus. Pochunasl. Dochun. Oxcua Gochopa(V) u
oprodochopnas kucnora. Pocharer. DocopHbie ynodpeHus. THCEKTHIIHIBL.

O61mas xapakTepucTika 371eMeHTOB [V A-rpynmsl: 0COOEHHOCTH CTPOEHUS aTOMOB, ITPOCTHIX
BELIECTB U COEIMHEHUI B 3aBUCUMOCTH OT IOJIOKEHHUS J1EMEHTOB B lleproanueckoil cucreme.
Yraepoa. AioTponHbie MoaudUKaMK: aamas, rpaguT. AMOp(HBIN YIIIepo U ero copra: caxa,
AaKTUBHUPOBAHHBIN Yrojib. AncopOius. XuMuueckue cBoicTBa yriaepoaa. Kokcoxummuueckoe
MIPOU3BOJICTBO U €ro npoaykuus. KapOusl.

Oxkcua yrinepona(ll): ctpoeHue MosieKyJbl, oTydeHue u ero ceoictea. Okcua yraepona(1Vv):
CTPOEHHUE MOJIEKYJIbI, IOJyYEHUE U €T0 CBOMCTBA. YToJIbHAsA KucaoTa. Cosi yroJbHOM KUCIIOTHI:
KapOOHaThI U TUJIPOKapOOHaThl. TexHuveckas v NuuieBas coja.

Heopranuueckue u opraHMuecKre BEIeCTBA. YTIEBOAOPOAbl. XUMHUEC KO € CTPOESHUE
OpPraHWYECKUX BEILIECTB, KAK NOPAJIOK COCAMHEHUSI aTOMOB B MOJIEKYJIE 10 BAJICHTHOCTH.
Mertan, 3TaH, KaK IpeebHbIE YIIIEBOAOPOIbl. DTUIIEH U AllETUIIEH, KaK HENPECIIbHbIE
(HeHachlIlleHHBIE) yrieBogopoabl. ['openue yriaeBonopoaos. KauectBennble peakiiuu Ha
HENpPEeeIIbHbIE COCUHEHHUS.

OTUJIOBBIN CIHPT, €T0 MOJIyYeHUe, MpUMEHeHue U pusuonorndyeckoe aeiicrpue. TpEXxaToOMHBINA CIUPT
rnepuH. KauecTBeHHas peakiivsi HA MHOTOAaTOMHBIE CIUPTHI. YKCYCHas - IPEACTaBUTENb Kilacca
KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u cpoiicta. Kpemuuii B npupoae. Cunuiuas! 1 cusiad. OKcun
kpemuusi(1V). KpemHueas kucnora u e€ coiu.

[IpousBoncTBO cTekiia u nieMenTa. [lpoaykins cuiaMKkaTHOW MPOMBIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, apdop, pasHc. Ontudeckoe BOJIOKHO.

Hewmeranner B mpupoze. @pakiimoHHas MEPETOHKA KHUIKOTO BO3yXa KaK CIIOCO0 MOTyYeHHUs
KHUCIIOpO/1a, a30Ta, aproHa. [lomyuenue gocdopa, kpemHus, Xaopa, uoga. DIEKTPOIU3 PACTBOPOB.
[Tonyuenue cepHOIl KUCIOTBI: CBIPHE, XUMU3M, TEXHOJIIOTMUYECKask CXEMa, METO/| KUIISALIETO CII0s,
MPUHIIMIIBI TETIJI000MEHa, TPOTUBOTOKA U IUPKYIsiuu. Oneym. [Ipon3BoacTBO aMMuaka: ChIphE,
XUMH3M, TEXHOJIOTHYECKAs CXeMa.

JlemoHCTpanumn

Kosnexnus HemeTaios.

Mogenu KpUCTAIIIMYECKUX PEIIETOK HEMETAIOB: aTOMHBIE U

MOJIEKYJISIPHBIE.

O30HaTOp ¥ MPUHLUIIBI €T0 PabOTHI

I'openune HeMeTamwIoB - MPOCTHIX BEIIECTB: CePhI, hochopa, IPEBECHOTO

VTS

OO0pa3ibl raJoreHoB - IPOCTHIX BEIIECTB.

B3aumonelicTBue rajJoreHoB ¢ MeTaJljIaMHu.

BriTecHenue xsiopa 6poMOM UM MOJa U3 pacTBOPOB UX COJIEeH

Konnekuus npupoIHbIX COEAMHEHUH XJIOpA.

B3aumopeiicTBre cepsl ¢ METaNIAMMU.

I"'opeHue cepbl B KUCIOPOE

Konnexuus cynbuIHbIX py/I.

KauectBeHHast peakius Ha CyIbQUA-UOH

Ob6eciBeunBaHrEe OKPALICHHBIX TKAaHEH U IBETOB CEPHUCTHIM I'a30M.

B3anmopaeincTBue KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.

OOyrirBaHye OpraHMYeCcKUX BEIIEeCTB KOHIEHTPUPOBAHHOMN CEpHOM KHCIOTOMN

JHuarpamma (( CoctaB Bo3Iyxay.

Buneodparments! u cnaiast «l[Itnusu 6azapsi».

[Tonmyuyenue, cobupanue U pacrio3HaBaHUE aMMHUAKa.

Paznoxxenne 6uxpomMar aMMOHHS.

BzanmoaencTeue KOHLEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEZBIO.

- 'openue u€pHoro nopoxa.



PasnoskeHne HUTpaTa Kaiusi U TOPEHHE JPEBECHOTO YyrojibKa B HEM
- O6pa31bl NPUPOIHBIX coequHeHul pocdopa.
['openue dhochopana Bo3ayxe U B KUCIOPOJIE.
[Monyuenue 6enoro gochopa u uCIbITAHUE €TO CBOKCTB
Komnekuus «O0pa3ibl NPUPOAHBIX COETUHEHUHN YTIIepOay
Hoptpet H. a. 3enunckoro. Ilornomenrne akTMBUPOBAHHBIM YITIEM
pPacTBOPEHHBIX BEILIECTB WJIM Ia30B.
VY eTpoiCcTBO IPOTUBOTA3a.
Monenu MoseKy MeTaHa, 3TaHa, TUJICHA U alleTUJICHA.
B3auMopeiicTBre aTHIIeHa ¢ OPOMHOM BOJIOM M paCTBOPOM IepMaHTaHaTa
KaJIusl.
OO01mme XUMHYECKHE CBOMCTBA KUCIIOT Ha MPpUMeEpe YKCYCHOW KUCIIOTHI. " KauecTBeHHas peakius Ha
MHOIOaTOMHBIE CITUPTHI.
Komnekuust «O6pa3iibl NpUpOIHBIX COSAMHEHUN KPEMHUS.
Komiekuus crekia, KepaMUKH, IEMEHTA U U3J1€UH U3 HUX.
Konnekuus npoayKIuu CUIMKaTHOW MPOMBIIIJICHHOCTH.
Buneodparmentst u cnaiias! «I[poM3BOICTBO CTEKIIA M IEMEHTA) .
Komnekuust «[Ipupoausie coennHeHUsI HEMETAILIOB) .
Buneodparmentst u crnaiiapl «@pakiimoHHas IEPETOHKA KHUJIKOTO Bo3ayxay " BuneodparmeHTs! u
cnaiiasl «llomyyeHue Boopoa, KUCIOPOIA U TAJIOT€HOB AJIEKTPOIUTUIECKHM CIIOCOOOM).
Mopenu anmnapaToB Jyisi IPOU3BOICTBA CEPHOMN KUCIIOTHI.
Mopenb KUMSIIEero cosl.
Mogeinb KOJIOHHBI CHHTE3a aMMHUaKa.
Buneodparmentst u cnaiasl «IIpon3BoacTBO cepHOM KUCIOTH». " BuaeodparMeHTsI U Ciaii bl
«I[Ipou3BoaCTBO aMMHaKay.
Komnekuust «CeIpb€ AJisl MOMTyUEHUSI CEPHOM KUCTIOTHI».
JlabopaTropHbie ONBITHI
3 1. Pacrio3HaBaHue rajJoreHua-uOHOB.
32. KayecTBeHHBIE peakiiuy Ha CyIb(aT-MOHBI.
33. KauecTBeHHas peakiysi Ha KaTUOH aMMOHMUSI.
34. XumMHueckre CBOMCTBA a30THOM KHCIIOTHI, KaK JIEKTPOJINTA.
35. KayectBeHHbIe peakiiuu Ha ¢pochar-1oH.
36. IlonyuyeHnue u cBOMCTBA YyrONbHON KUCIOTHI.
37. KauecTBeHHast peakiiysi Ha KapOOHAT-HOH.
38. Ilpornyckanue yriieKucioro raza yepe3 pacTBOp CUIIMKATa HATPHSI.
IIpakTyeckue padoThI
2. 3y4yeHue cBOICTB COISTHONW KUCITIOTHI.
3. 3y4eHne CBOMCTB CEpHON KHUCIIOTHI.
4. IlonyyeHne aMMuaKa U U3y4€HUE €ro CBOWCTB.
5. Ilomyuenue yrilekucioro raza 1 M3y4eHue ero CBONCTB.
Merajibl 1 ux coeaunenus (17 41.)
[Tonoxenne metamios B [lepuoaudeckoi cucteMe XMMUYECKUX 1eMeHTOB 1. . MeHneneesa,
CTpOEHHE UX aTOMOB M KpUCTaJIOB. MeTanndeckas CBs3b U METAJIIMYECKasi KpUCTasInyecKas
pemérka. PU3n4ecKue CBONCTBA METAJUIOB: AIEKTPO- U TEIUIONPOBOJHOCTD, OTPAYKAOLIAs
CIOCOOHOCTB, MIIACTUYHOCTb. CIsIaBbl YEPHBIE U LIBETHBIE.
MerTansl Kak BOCCTAaHOBUTENN. JIEKTPOXUMHUUYECKUH psIll HAaNpskeHU. B3aumonelicTBue MeTamios
C HEMeTaJUlaMU, OKCH/IaMH, KUCIOTaMH, COJISIMU. AJTIOMUHOTEPMHUSL.
CrpoeHre aTOMOB U IIPOCTBIX BEIECTB LIEIOYHBIX METAIJIOB. 3aBUCUMOCTh (PU3HUECKUX U
XUMHYECKHX CBOMCTB LIEIIOUYHBIX METAJIOB OT 3apsiI0B sAep UX aToMOB. OKCHUJIBI U THIPOKCHIbI
IIEJIOYHBIX METAJIJIOB, UX MOJIY4YEHHE, CBOMCTBA, IPUMEHEHHE. BaxkHelne conu men0YHbIX
METaJIJIOB, X 3HAUYEHHUE B )KMBOW U HEXXKMBOW MPUPOJIE U B )KU3HU YEJIOBEKA.
CrpoeHre aTOMOB U IIPOCTBIX BEIIECTB LIEI0YHO3EMETbHBIX METAJUIOB. 3aBUCUMOCTD (DU3UYECKHUX U
XUMHYECKHX CBOMCTB IIEIIOYHO3EMENBHBIX METAJUIO B OT 3apsiIoB sifiep uX aroMoB. OKCUIBI U
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TUAPOKCHU/IBI IEIIOYHO3EMENBHBIX METAUIOB, UX MOJy4YE€HHE, CBOMCTBA U IPUMEHEHHE. BaxkHeiine
COJIH IENOYHO - 3eMEJIbHBIX METAJUIOB, UX 3HAYCHUE B MPUPOJIE U KU3HU yesoBeka. KapOboHats! u
TUAPOKApOOHATHI KAIbIIHS.
JKécTrocTh BOJBI: BpeMeHHas ¥ MOocTosiHHAsL. CITOCOOB! yCTpaHSHHSI BpEMEHHOM KECTKOCTH.
CrniocoOs1 ycTpaHeHus! TOCTOSIHHON xEcTKoCcTU. MoHnThl. CoeAMHEHNS aTIOMUHUS B IPUPO/IE.
Xumuueckue cBoiicTa amoMunusi. OcOOEHHOCTH OKCHIAa ¥ THAPOKCHIA ATFOMUHHUS KaK
aM(doTepHBIX coeTMHEHUN. BakHeimue coan amroMuHus (XJI0pu, cyabdar).
OcoOenHocTu cTpoeHus aroma xenesa. JKeneszo B npupoje. Baxxuelimue pyasl xene3a. OKCHbI U
ruapokcu bl xene3a(ll) u sxeneza(Ill). Comm xeneza(Il) u sxenesa(Ill). O6HapykeHre HOHOB
KAaTHOHOB €Je3a B paCTBOpE. 3HAUEHHE COCIMHEHUN Kere3a.
Koppo3zus xumuueckas u 3JIeKTpoXUMUYecKasi. 3aluTa METaJIJIOB OT Koppo3uu. MeTaiisl B
npupojie: B CBOOOAHOM BUJE U B BUJIe coequHeHui. [Tonstue o metamutypruu. UépHas u uBeTHas
Metaiyprus. [lupomerannyprus, ruipoMeTaulyprus, 3JeKTpoMeTatyprus. JJomenHslil npouecc.
[TepepaboTka yyryHa B CTallb. DJIEKTPOIHU3 PACILIABOB.
JdemMoncTpanuu
B3aumoneiicTBre HaATpUs, TUTUS U KaJbLKS C BOJOM.
I'openue HaTpusi, MarHus U enes3a B KUCIOPOJE.
Bcenbiika TepMUTHON CMeECH.
B3aumoselicTBue cMecH MOpOIIKOB CEPBI U JKEJe3a, IIMHKA U CEPBI.
B3anmopeiicTBrue amtOMUHUS C KUCIOTAMM, 1IE€JI0YaMU U BOJOM.
B3aumonelicTBue xene3a u Meiu ¢ XJIOPOM.
B3anmopeiicTBre Meu ¢ KOHLEHTPUPOBAHHOW CEPHOM KUCIOTOM U a30THOM KUCIOTON
(pa30aBNeHHON M KOHIICHTPUPOBAHHOM).
Okpacka IIaMeHu COeIMHEHUSIMU 11IEJTOYHbIX METAJIJIOB.
Oxpacka I1aMeH! COeTMHEHUSIMU I1ET0YHO3EMEIbHBIX METAJJIOB .
["amieHue u3BecTH BOJOM.
[Tonyuyenue KECTKON BOABI B3aUMOJECUCTBUEM YITIEKHCIOTO C U3BECTKOBOM BOJIOM.
YcTpaHeHne BpeMEeHHOM JKECTKOCTH KUISTYEHUEM U 100aBKOU COMBbI.
VYcerpanenue noCTOSHHON KECTKOCTH JOOABKOM COJIBI.
WMoHUTHI ¥ IPUHIIUIT UX IeWCTBHS (BHACO(PparMeHT).
Kotekuust npupoJHbIX COCIMHEHNN ATTFOMUAHMSL.
BuneodparmenTs u cnaiiapl «OKCHA aTIOMUHUS U €T0 MOAU(PUKAITUI.
[Tonyuenue ampoTepHOro ruAPOKCUIA aATIOMUHUS U UCCIIEI0BaHUE €r0 CBOMCTB.
Konnekuusa «XuMuyeckue UCTOYHUKHA TOKA».
Pe3ynbTarhl IIUTENBHOTO 3KCIIEPUMEHTA 110 U3YUYEHUIO0 KOPPO3UU CTATBHBIX U3/ENINN B 3aBUCHMOCTH
OT YCJIOBHUH IIPOLIECCOB.
Boccranosnenue menu u3 okcuaamenu(Il) Bogopoaom.
BuneodparmenTst u cnaiapl «[I[por3BoACTBO UyryHa U CTAIH.
BuneodpparmenTs! u cnaiasl «3aenus U3 4yryHa v cTaim.
Buneopparments! u crnaiias! «I[pou3BoICTBO aIFOMUHUSY.
JlaGopaTopHbie ONBITHI
39. B3aumoneiictue xene3a ¢ pactBopoM cyibdara meau(Il).
40. [TomyuyeHnne U3BECTKOBOM BOJBI U OTIBITHI C HEM.
41. IMonmyuenue ruapokcuaos xemneza( I1) u (1I0).
42.KadecTBEHHBIE pEaKI[UM Ha KATHOHBI JKeJe3a.
IIpakTyeckue padoThI
6. [Tomyuenue xecTKOM BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.
7. PenieHne sKkcriepMMEHTaIbHBIX 3a4a4 110 TeMe «MeTaiasy.
Paszgea 5.Xumus u okpy:kaomas cpeaa (2 4.)
Crpoenue 3emiu: 11po, MaHTHsI, 3eMHas KOpa, UX XUMUYecKui cocTaB. JIutocdepa u eé
XUMHUeckuil coctaB. Munepansl. Pynbl. Ocagounsie nopoasl. [lonesHsie uckonaempie. XUMUYECKUN
cocTaB rusipochepbl. XuMuuec Kuil cocraB aTMOC(EPHI.
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M cTOYHNKHM XMMUYECKOTO 3arpsi3HEHUs OKpysKarollel cpeabl. [1o0anbHble 9KOIOrnYecKrue
poOJIeMbl YEJIOBEUECTBA: MAPHUKOBBINA 3(PPEKT, KUCIOTHBIE IO, 030HOBBIE JIBIPHI.
MexayHapoIHOE COTPYAHUYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpeibl OT XUMHUYECKOTO
3arpsi3HEHUs. «3enéHast XUMUS».
JdemoHcTpauuu
Buneodparmentst u cnaiiasl «CtpoeHne 3eMin U e€ XUMHUYECKUil cocTaBy. " Komekius Munepaios
Y TOPHBIX MTOPOJ.
Komnexnus «Pyzasl MeTaiosy.
Buneodparmentsl u cnaiinbl «l 100agbHbIE 9KOIOTHYECKHE TPOOIEMbI UETIOBEUECTBAY.
JlaGopaTopHble ONBITHI
43. 3yueHue rpaHuTa.

Pa3znes 6. O0001eHHe 3HAHMIA 10 XMMHH 32 KYPC OCHOBHOI mKO0JbI. [logroroBka k

OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeny (7 4.)

CrtpoeHune aToMa B COOTBETCTBUU C IOJIOKECHUEM XMMHUYECKOT0 3y1eMeHTa B [lepuonnyeckoit
cucreme. CTpoeHHeE BelleCTBa: XUMUYECKasl CBSI3b U KPUCTAIUIMUECKHE PEIIETKU. 3aBUCUMOCTD
CBOWCTB 00pa30BaHHbIX AJIEMEHTAMH IIPOCTHIX BEIIECTB (METAUIOB, HEMETAJLIOB, 0JIArOPOAHBIX
ra3oB) OT IOJIOXKEHUS 3JeMEHTOB B Ilepuoanueckoii cucreme. TUNOIOrUsS HEOPraHNYECKUX BEIIECTB,
JIJICHNE UX Ha Kiacchl ¥ rpynimsl. [Ipencrasurenu.
[Ipu3Haky u ycioBus NPOTEKAHNS XUMUYECKUX PEAKIUNA. THUIIOIOrUs XUMUYECKUX PEAKIUHI 110
pas3InYHBIM OCHOBaHUAM. Peakiiuy noHHOro ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUH.
XUMHYECKHE CBOWCTBA IPOCTHIX BEIIECTB. XapaKTePHblE XUMUYECKHE CBOMCTBA COIE00pa3yIOIUX
OKCH/JIOB, THJIPOKCH/I0B (OCHOBAHMM, KUCIOT U aM(OTEPHBIX THIPOKCUIOB), COJIEH.

3. TemaTnuyeckoe NJaHMPOBaHHUE.

Cooeporcanue Konuuecmeo uacos 1lp K/p
npozpammul
I'maBa 1. O6061eHue 7 - 1

3HAHUH 1O Kypcy 8
Kiacca. XUMHUYECKHE

peaKuu
I'maBa 2. Xumuueckue 10 1 1
peaxiny B pacTBOpax
I'naBa 3. HemeTamnnsl u 25 4 1
X COE€IUHEHUS
I'nmaBa 4. Merannsl 1 17 2 2
X COE€IUHEHUS
I'maBa 5. Xumus u 2 - -
OKpYy’Karolas cpeja.
I'naBa 6. O600ICcHIE 7 - 1

3HAHWUN IO XUMUH 32
KypC OCHOBHOM
mkosiel. [lonroroska k
OCHOBHOMY
roCyJapCTBEHHOMY
sk3ameny (OI'D)
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ypoka HaumenoBanue paznena, TeMbl KonnuectBo yacoB
IToBTOpeHHUE 1 00001eHHE CBeeHHIT 0 Kypcey 8 kiaacca. Xumudeckue peakuun (7 1)
1 Knaccudukanus HeopraHmuecKrux BEIISCTB U MX HOMEHKJIATypa 1
2-3 | Knaccudukarus XMuMUYECKUX PEAKIUi 10 pa3IMYHbIM OCHOBAHHAM 2
4-5 | IloHsITHE O CKOPOCTH XUMHUUYECKON PEAKIIHH. 2
6. Karanus 1
7 Bxognas nuarnoctudeckas padbora 1
Xumuyeckue peakiuu B pacreopax (10 u)
8. DIIEKTPONUTHYECKAS 1
JTUCCOITHAITUS
0. OcHOBHBIE TIOJIOKEHUSI TEOPUH IEKTpoauTHIecKoil nucconuanuu (TII) 1
10.-11 | Xumudeckue CBOMCTBA KUCIIOT KaK JIEKTPOJIUTOB 2
12. XUMHYECKUE CBOMCTBA OCHOBAHUM KaK AJIEKTPOIUTOB 1
13 XUMHYECKUE CBOMCTBA COJIEH KaK JIEKTPOJIUTOB 1
14 [TonsiTe 0 TUIPOIU3E COCH 1
15 Il.p. Ne 1. Pewenue sxcnepumeHmaivbHulx 3a0ay no meme 1
«DnekmpoaumuyecKkas OUCcoyuayusa»
16 O06o011eHre U cucTeMaTu3alus 3HaHUN 10 TeMe « X UMUYECKUE PEaKIINH B 1
pacTBOpax AIEKTPOIUTOBY
17 KontponbHas paboTta no TeMe «XMMHUECKUE pEaKkI[ii B pacTBOpax 1
DIIEKTPOJIUTOR
Hemertayuibl 1 UX coequnenus (25 4)
18 OO11as xapakTepuCcTHKa 1
HEMETaJJIOB
19 O6mas xapakrepuctuka 3nemeHToB VIIA rpynmnsl — ramoreHon 1
20 CoenuHeHNs raIoreHoB 1
21 IlLp.Ne 2. «H3yuenue ceoticms coNsAHOU KUCTOMbLY 1
22 O6mas xapaktepuctuka 3nemMeHToB VI A - xanbkorenon. Cepa 1
23 CepoBo10pOJT ¥ CYITBOUIBI 1
24 Kucnoponbie coequHeHust cepbl 1
25 ILp. Ne 3. «H3yuenue ceoiicme cepHoll KUCIOMbLY 1
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26 OO0m1as XxapakTepUCTUKa XUMHUIECKUX 3JIeMeHTOB VA rpymiibl. A30T 1
27 Ammuak. Coan aMMOHUS 1
28 Il.p.Ne 4 «[lonyuenue ammuara u uzyieHue e2o C8OUCME» 1
29-30 | KucnopoaHsie coeqMHEHUS a30Ta 2
31 ®dochop u ero coequHEHUS 1
32 O6mas xapaktepuctuka 35eMeHToB 1V A- rpynmsl. Yriepon 1
33 Kucnopoanbie coeuHeHHst yriiepoaa 1
34 YreBoaopo s 1
35 Ilp. Ne 5. «llonyyenue yanekucinozo 2aza u uzyienue e2o c8oUCme» 1
36 Kucnopoconepsxaiiue opraHn4eckue CoeAMHEHUS 1
37 KpemHuuii u ero coequHeHus 1
38 CuinkaTHass TPOMBIIUIEHHOCTD 1
39 [TorydeHre HEMETAIIOB 1
40 [TonydyeHne Ba)KHEMIINX XUMUYECKUX COCIMHEHU HEMETAJIIIOB 1
41 0O000menue mo teMe «Hemerasisl U UX COEIUHEHU 1
42 KonTponbhas padota no Teme «HemeTanisl ¥ UX COETUHEHUS» 1
MeTtasuibl 1 ux coequnenus (17 )
43 OO0m1as XxapakTepUCTUKA METAIIOB 1
44 XUMUYECKUE CBOWCTBA METAJIJIOB 1
45-46 | OOmas xapaKTepucTUKa IeMeHTOB | A- rpymibl 2
47-48 | OOGmas xapakTepucTuka sneMeHToB |l A- rpynmns 2
49 KécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHeHus 1
50 ILp.Ne 6. «Kécmxocmb 60061 u cnocobwl ee ycmpaneHus» 1
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51 AJIOMUHUHN ¥ €r0 COEIUHEHNA 1
52 Keneso 1
53 CoenuHeHus xene3a 1
54 Il.p. Ne [ «Pewenue 1
IKCNEPUMEHMATIbHBIX 3a0ay no meme « Memainnvl»
55 [IpomexxyTouHast aTTecTamus - KOHTpOJIbHas paboTa 1
56 Koppo3us MeTayiioB u criocoObl 3alIUThl OT Heé 1
57 Meransl B ipupoje. Ilonsatue o meramnypruu 1
58 O0001enne 3HaHu 110 TeMe «MeTauIbD) 1
59 KonTponbHas pabota mo teme «MeTauib) 1
XuMus 4 OKpy:xkaomasi cpeaa (2 1)
60 [XuMudeckuii cCoCTaB IIAHETHI 3eMJIs 1
61  [OxpaHa OKpyXKaromei cpepl 0T XUMUIECKOTO 3arpsiI3HEHUS 1
O00061eHNEe 3HAHNI IO XUMMHU 32 KYPC OCHOBHO# IIKOJIbI.
IMoaroroBka k OcCHOBHOMY rocyaapcrseHHomy 3k3ameny (O3J) (7 4)

62 |BemectBa 1
63 [Xumudeckue peakiuu 1
64  |OCHOBBI HEOPraHWYECKOH XUMHHU 1
65 |OcHOBBI HEOPraHWYECKOH XUMHHU 1
66 [[ToBTOpeHue u obobuIeHne o TeMe. [IoAroToBKa K KOHTPOJIBHOM padoTte 1
67 |KonTposbHas paboTa «MToroBas o Kypcy OCHOBHOM IIIKOJIBD» 1
68  |AHanu3 KOHTpoJIbHOU paboThl. [loBeIeHe HTOrOB roja. 1

Uroro: 68
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