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PaGouasi nporpaMma y4yeGHOro Kypca no xumMuu 1yis 8-9 KiaccoB pa3paboTaHa M COCTaBJICHA
Ha OCHOBaHUHU:

1. Tlpumepnas ocHoBHas oOpa3oBaresbHAs MPOTpaMMa OCHOBHOTO O0IIero oOpa3oBaHUS.
Peectp IlpumepHbIX OCHOBHBIX 00LIE00pa3oBaTENbHBIX IporpaMM MUHHCTEPCTBO
oOpazoBanusi u Hayku Poccuiickoit ®enepaumu [Dnextponssiii pecypc]. — URL:
http://fgosreestr.ru/reestr.

2. llpumepnasi mporpamma OCHOBHOI'O 00IIEro 00pa3oBaHUsl JUIsl yUpEXKIEHUH, pabOTaroInX
no cucremMe ydeOHMKOB Xumus 8-9, ¢ HMCHONBb30BaHUMEM PEKOMEHIAMK aBTOPCKOU
nporpammbl O.C. TabpuensiHa  (aBTOPCKOH Iporpamme COOTBETCTBYIOT YYCOHHKH:
«Xumus 8 knace» O.C.I'abpuensina, W.I'. Octpoymosn, C.A. CinaikoB - peKOMEHIOBaHO
MunncrepctBoM npocsemenus PO / - M.: IIpocsemenue, 2019.

MecTo XuMHHU B 0a3UCHOM Y4eOHOM IJIaHe
Y4eOHbI TUIaH HA U3YYCHUE XMMUU B OCHOBHOM IIIKOJIE€ OTBOJUT 2 Yaca B HEJIENI0 B TCUCHUE JIBYX JIET
8 knacc — 68 uacoe

9 knacc — 68 uacoe

IINTAHUPYEMBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTATHI:

1) BocmHMTaHHE POCCHIMCKON TIpakIaHCKOW HWIACHTHYHOCTH: [MAaTPUOTH3MA, YBaKEHHUS K
OrteuecTBy, NMPOILIOE M HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoja Poccuu; oco3HaHue cBoei
ATHUYECKOHN MPUHAICKHOCTH, 3HAHUE UCTOPHUH, S3BbIKA, KYJIIbTYPhI CBOETO Hapoa, CBOCTO Kpasi,
OCHOB KYJIbTYPHOTO Haciie[usi HapoJoB Poccun u denmoBeuecTBa; yCBOCHHE TYMaHUCTHUYECKUX,
JEMOKPATUIECKUX U TPATUITMOHHBIX IICHHOCTEH MHOTOHAITMOHAIBHOTO POCCHICKOTO OOIIECTBA;
BOCIIUTAHHWE YyBCTBA OTBETCTBEHHOCTH U JI0JTa nepes PoanHo;

2) bopMHpOBaHHE OTBETCTBEHHOIO OTHONICHHMS K YYCHHIO, TOTOBHOCTH HCIOCOOHOCTH
00yJaroIMXxcsi K CaMOPa3BUTHIO M caMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHIO W
MMO3HAHWIO, 0OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO NajibHEHIEH WHIWBUIYAIbHOW TPaeKTOpPUU
o0pa3zoBaHus Ha 0a3e OPUEHTUPOBKH B MUPE Mpodeccuii U MpoPeCCHOHAIBHBIX MPEANOYTESHUM,
C Y4€TOM YCTOWYHMBBIX ITO3HABATCIIBHBIX HMHTEPECOB, a TaKXKe Ha OCHOBE (opMupoBaHUS
YBaXUTEILHOTO OTHOIICHUS K TPY/y, PA3BUTHUS OTBITA YYACTHUsI B COITMAIIBHO 3HAYNMOM TPY/IE;
3) popMupoBaHUE IIEJTOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, YYUTBHIBAIOIIETO COLMAIBHOE, KYJIBTYPHOE,
S3BIKOBOE, TyXOBHOE€ MHOTOOOpa3ue COBPEMEHHOTO MUPA;

4) bopMupOoBaHHE OCO3HAHHOTO, YBAXHUTEILHOTO U J0OPOIKETATSILHOTO OTHOIICHHS K IPYTOMY
YeNOBEKY, €ro MHEHUIO, MUPOBO33PEHUIO, KYIbType, S3BIKY, BEepe, TPaKJaHCKON MO3UIMH, K
UCTOPUH, KYIbTYpEe, PEJIIUTUU, TPATUIUAM, S3bIKaM, LIEHHOCTSIM HapoaoB Poccuu M HaposoB
MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTHU AHANIOT C APYTMMHU JIOABMH M JOCTHTaTh B HEM
B3aMMONOHUMAHHS;

5) ocBOeHME COIMATBHBIX HOPM, MPABUI TMOBEACHUA, pojied U (HOPM CONUATBHON JKU3HH B
TpyIIax ¥ coOOIecTBaX, BKIII0Yasi B3POCIbIE U COLMaIbHbIE COOOIIECTRA;

6) pa3BuTHE MOPAIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHHH MOPAJIbHBIX MpoOieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (GOpPMUPOBAHHWE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYITKAM;

7) bopMHupOoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHHMH U COTPYAHHUYECTBE CO
CBEpCTHUKAMH, JE€TbMM CTapuiero M MJAJIIIEr0 BO3pacTa, B3pOCIBIMH B Ipolecce
00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJIE3HON, y4eOHO-UCCIeI0BATENBCKON, TBOPUECKOM U IPYTHX
BUJIOB JCATCIBHOCTH,


http://fgosreestr.ru/reestr

8) dhopmupoBaHUEe IEHHOCTH 3JI0POBOIO0 M 0€30IacHOr0 o0Opa3a KHU3HH, YCBOCHHUE IPaBHII
WHAMBUIYAIBHOTO M KOJUICKTHBHOTO O€30IacHOr0 IOBEIEHUS B YPE3BBIYANHBIX CHTYaLHUsX,
YTPOJKAIOLIUX KU3HU U 310POBbIO JIFOJIEH, TpaBUII IOBEACHUS HAa TPAHCIIOPTE U HA JJOpOrax;

9) popMupoBaHUEe OCHOB 3KOJIOTHUECKOM KyJIbTYphl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHHUS, PA3BUTHE OTBITa HKOJIOTHYECKH OPHEHTUPOBAHHON pedIeKCHBHO-
OLICHOYHOM M NMPAKTUYECKOW JESATEIbHOCTH B dKU3HEHHBIX CUTYaIUsX;

10) oco3HaHKe 3HAYCHUs CEMbH B JKU3HH YEJIOBEKa U OOIECTBA, IPUHSITUE IICHHOCTH CEMEUHOMN
KU3HH, YBAKUTEIHLHOE U 3200 TIMBOE OTHOIICHUE K YWICHAM CBOCH CEMbH;

11) pa3BuTHE 3CTETHYECKOTO CO3HAHHs Yepe3 OCBOCHHE XY/I0’KECTBEHHOTO HACIEIHsl HapoJ0B
Poccun n Mupa, TBOpYECKOH AEATENBHOCTHA ACTETUYECKOTO XapaKTepa.

MeranpeaMeTHbIe pe3yJabTaThl:

1) yMeHHE CaMOCTOSTEIIBHO OTPENENIATh IS CBOCTO OOYy4YCHHs, CTaBUTh M (OPMYIHPOBATH
g ce0s HOBbIE 3aqaud B y4yéOe U IMO3HABATENbHOM JESTENIbHOCTH, pa3BHBaTh MOTHUBHI U
WHTEPECHI CBOEH MO3HABATEILHON JIEATEIIbHOCTH;

2) yMEHUE CaMOCTOSITENIBHO IUIAHMPOBATh  ITyTH JOCTHIKCHUS IeNieid, B TOM YHCIE
albTepHATUBHbIE, 0OCO3HAHHO BHIOMpaTh Hanbosee 3¢ (HeKTUBHBIE CIIOCOOBI PELICHHS YUEOHbBIX U
MMO3HABATENIbHbIX 33/1a4;

3) yMEHHE COOTHOCHUTH CBOW JCHCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISThH
KOHTPOJb CBOEH JIeATENbHOCTH B IMpollecce JIOCTHXKEHUS  pe3ynbTara, OIpeaessaTh
CHocoObl JeMCTBUI B paMKax MPEUIOKEHHBIX YCIOBUN U TpeOOBaHMI, KOPPEKTUPOBATH CBOU
JIEMCTBUSA B COOTBETCTBUU C U3MEHSAIONIEHCS CUTYyAIUEH;

4) yMeHUEe OLIEHUBATh MPAaBUIBLHOCTh BHIMOJIHEHNS y4eOHOMU 3a1aul, COOCTBEHHBIE BOBMOKHOCTH
e€ peuieHus;

5) BiiajieHHe OCHOBAaMH CaMOKOHTPOJIS, CAMOOIICHKH, MPUHSTHS PEIICHUH M OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U 1MO3HABATEIHLHON e TEIbHOCTH;

6) ymMmeHMe OTpeieIsATh  MOHSATHS, CO3/JaBaTh  OOOOIINEHMs, YyCTAaHABIMBAaTh  AHAJIOTHH,
KJIaCCU(UIIMPOBATH, CAMOCTOSITENIbHO BBHIOMPATh OCHOBAHUS U KPUTEPHUH JUIsl Ki1acCU(UKALINU,
YCTaHABIMBATh MPUYUHHO-CICICTBEHHBIE CBSI3M, CTPOUTh JIOTMYECKOE  PaCCYXKICHHUE,
yMO3aKJIl04eHne (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUU) U JIeNaTh BHIBOJIBI;

7) ymeHue co3aBaTh, IPUMEHATh U IPeoOpa30BbIBATh 3HAKH U CHUMBOJIBI, MOJICTH U CXEMBbI JIJIs
pelieHns yueOHbIX U M03HABATEIbHBIX 3a/1aY;

8) cMBICIIOBOE UTCHHE;

9) yMeHHe OpraHU30BBIBATH YUCOHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIBHOCTh C
YUUTEIEeM U CBEPCTHUKAMM; pabOTaTh HHAMBUAYAIbHO H B IPYIINe: HAXOAUTh 00I1ee peleHue
U pa3pemiaTb KOH(DIUKTBI Ha OCHOBE COIJIACOBaHMWS TMO3MLMNH U yu€Ta HMHTEPECOB;
bopMyaHpOBaTh, apryMEHTHPOBaTh M OTCTauBaTh CBOE MHenue; 10) yMeHHE OCO3HAHHO
WCIIOJIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBHU C 33/1a4€il KOMMYHMKALMU JUISl BBIPAXKEHUS
CBOMX UYBCTB, MbICIEHi W TOTpeOHOCTEH; IUTAHUPOBAHHS M PETYISIUH  CBOEH
NEeSATEIbHOCTH; BIaJCHUE YCTHON U MUCbMEHHOM pedybl0, MOHOJIOTMYECKON KOHTEKCTHOM PEeUblo;
11) popMupoBaHne U Pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH HCIIOJIL30BaHUS MH(MOPMAIIHOHHO -
KOMMYHHKAITMOHHBIX TexHosorui (ganee MKT— kommereHum);

12) ¢dopmupoBaHue M pa3BUTHE D3KOJIOTMYECKOTO MBIIICHUS, YMEHHE MPHUMEHATh €ro B
[03HABAaTEIbHON, KOMMYHUKAaTUBHOM, COLMAIBHOM NpakTUKe M  NpodeccHoHaNbHOM
OpHEHTAINH.

IIpenmeTHbie pe3yabTaThl:

1) bopMupoBaHHe MepBOHAYATBHBIX CHCTEMATU3MPOBAHHBIX TPEICTABICHUI O BELIECTBAX, MX
MpEBpAIICHUSAX M MPAKTHUYECKOM MPUMEHEHHH; OBJIAJICHUE TMOHATUMWHBIM amnmaparoM u
CUMBOJIMYECKUM SI3BIKOM XUMUU;

2) oco3HaHHe 0OBEKTUBHON 3HAUMMOCTH OCHOB XMMHYECKOH HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUYECKUX IPEBPALLIEHUN HEOPraHMYECKUX M OPraHMYECKHX BELIECTB Kak
OCHOBBl MHOTHMX SIBJICHUH JKMBOM M HEXHMBOH NPUPOABI;, YIIyOJNeHHE TMpeICTaBIeHUH o
MaTepHUAILHOM €JUHCTBE MUPA;



3) oBlaJicHUe OCHOBAaMHM XMMHYECKOW T'PAMOTHOCTH: CIOCOOHOCTBIO aHAJIM3UPOBATh U
O0OBEKTUBHO OIICHUBATH JKU3HECHHBIC CUTYAIlMH, CBS3aHHBIC C XUMHUEH, HAaBBIKAMH 0€3011acHOTO
oOpallleHus ¢ BEIIECTBAMH, HCIIOJIb3yeMbIMH B TIOBCETHEBHOM KM3HU; YMEHUEM aHAIIM3HPOBATH
U TUIAHUPOBATh OSKOJOTUYECKH O€30MacHOe TMOBEACHHWE B IENSX COXPAaHEHUs 3J0POBbS U
OKpYKaroLEel Cpeibl;

4) hbopmupoBaHHEe YMEHHH yCTaHABIMBAaTh CBS3M MEXKIYy pealbHO  HAOIIOJIACMBIMU
XUMUYECKUMH SIBIICHUSAMH U TIPOLIECCAMH, TPOUCXOIAIIUMUA B MUKPOMUPE, OOBICHITH TPUUUHBI
MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTh HX CBOWHCTB OT COCTaBa M CTPOCHUS, a TakKKe
3aBUCUMOCTb IPUMEHEHUSI BEIIECTB OT UX CBOWCTB;

5) npuoOpeTeHue OIbITa UCIOIB30BAHUS PA3IMYHBIX METOJIOB U3yUCHHUS BEIECTB: HAOIIOACHUS
32 WX NPEBPAlICHHUSIMH IIPA NPOBEICHUU HECIOXKHBIX XHMHUUYECKHX 3KCIEPUMEHTOB C
MCI0JIb30BaHNEM J1a0OpaTOPHOTO 000PYAOBAHUS U TPHUOOPOB;

6) dbopmupoBaHUe MPEACTABICHUN O 3HAYCHUH XMMHUYCCKOW HAYKH B PEHICHHH COBPEMEHHBIX
JKOJIOTUYECKUX TpoOJeM, B TOM YHCIIC B MPEIOTBPAIICHUN TEXHOTCHHBIX M DIKOJIOTHYECKUX
Karactpod.

BoInycKHUK HAYYHTCS:

—  XapaKTepu30BaTh OCHOBHEIE METO/IbI ITO3HAHUS: HAOIIOICHIE, H3MEPEHUE, SKCIIEPHUMEHT;

— OIIMCHIBATh CBOMCTBA TBEPABIX, KUIKUX, ra3006pa3H51x BEOIECTB, BBIJACIIAA NX CYHICCTBCHHBIC
IIPU3HAKY;

— PacCKpbIBaThb CMBICJI OCHOBHBIX XHMHWYCCKHUX MMOHATHH «aTomM», «MOJICKYyJa», «XAMHYECKUH
JJIEMEHT», «IPOCTOE BEIIECTBO», «CIIOXKHOE BEIIECTBO», «BAJICHTHOCTBY, «XHUMHUYECKas
peaKius», UCTIONb3YS 3HAKOBYIO CUCTEMY XHUMHU;

— pacKpbIBaTh CMBICH 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOpHUH;

— pa3nMyvaTrh XUMHYECKUE H (DU3UUECKHE SIBICHUS;

— Ha3bIBaTh XUMHYECKHE dJICMEHTHI;

— OMNpPEAeNATH COCTaB BEIIECTB IO UX (hopMyliam;

— OMNpEAeNATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCTUHEHUSX;

— OMpENeNATh TUIl XUMHUECKUX PEaKIIni;

— Ha3bIBaTh MPU3HAKHU U YCIIOBHS MPOTEKAHUS XUMHUYECKUX PEaKIINi;

— BBIBJSITh TIPU3HAKH, CBHJICTCILCTBYIONIME O TPOTCKAHUH XHMHYECKOW pEaKIMH TIpU
BBITIOJIHEHUY XUMHYECKOTO OTbITA;

— COCTaBJIATH POPMYIIBI OWHAPHBIX COSAMHEHUM;

— COCTaBJISITh YPaBHEHHSI XUMUYCSCKUX PEaKITHA;

— coOmomaTh mpaBuiia 6€301macHoN pabOTHI IPH MTPOBEICHUH OIBITOB;

— TIOTB30BaThCA JaOOPATOPHBIM 00OPYIOBAHHEM U ITOCYION;

— BBIYHCIATH OTHOCHTEIBHYIO MOJICKYIIIPHYIO M MOJISIPHYIO MacChl BEIIIECTB;

— BBIYHCIATH MACCOBYIO JIONIO XMMUYESCKOT0 DJIEMEHTA 10 (opMyJsie COCIMH CHUSI,

— BBIYHCIATH KOIMYECTBO, 00bEM HMJIM MAcCy BElIeCTBA MO KOIUYECTBY, 00bEMy, Macce pearcHTOB
WJIH TIPOJYKTOB PEaKIny;

— XapakTepu30BaTh (GHU3HUCCKHE M XUMHUYCSCKHUE CBOWCTBA MPOCTHIX BEHISCTB: KHCIOpOAa |
BOJIOPO/IA;

— MoNy4aTh, COOMPATH KUCIOPO U BOJAOPO;

— pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: KUCIOPO/, BOIOPO/I;

— PpacKpbIBaTh CMBICI 3aKOHA ABOTaJIpo;

— PpacKpbIBaTh CMBICI MOHATHI «TEMIOBOM 3(H(HEKT peakiumy», «MOJSPHBIA 00bEM»;

— XapaKTepu30BaTh GU3NUECKUE K XUMUUICSCKUE CBOWCTBA BOJIBI,

— PpacCKpbIBaTh CMBICI TOHSATHUS «PACTBODPY;

— BBIYHCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIECTBA B PACTBOPE;

— TPHUTOTOBIIATH PACTBOPHI C ONMPENEIEHHON MacCOBOM /10N pacTBOPEHHOTO BENIECTBA;

— HAa3bIBaTh COCMHEHUS N3YUYEHHBIX KIIACCOB HEOPTAaHHUYECKHUX BEIIECTB;

— XapakTepu3oBaTh (U3NYECKHE M XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
BEIISCTB: OKCUOB, KHCIIOT, OCHOBAHHUM, COJICH;



OTIPEENATh MPUHAJICKHOCTh BEIIECTB K OMPEACICHHOMY KIIACCy COCTUHEHUMN;

COCTaBJIATh (POPMYJIBI HEOPTaHUUYECKUX COCAMHCHUN U3yYEHHBIX KJIACCOB;

NPOBOJUTH  OMBITHI, TMOATBEPKIAIOUIME XUMHYECKHE CBOWCTBA HM3YUYEHHBIX  KJIACCOB
HEOPraHWYECKUX BEILECTB;

pacro3HaBaTh OMBITHBIM IIyTEM pPACTBOPHl KUCIOT W IIEIOYEH [0 H3MEHEHHIO OKPaCKU
WHJIUKATOPA;

XapaKkTepHU30BaTh B3aMMOCBS3b MEXIY KIIaCCAaMH HEOPTaHUUECKUX COCTUHECHUN;

packpsiBath cMbich [lepuonnueckoro 3axona .M. Menpaeneesa;

OOBSICHATh (PU3UYECKUN CMBICT aTOMHOro (IOPSAAKOBOI0) HOMEpPa XHMHYECKOIO JJIEMCEHTA,
HOMEPOB I'PYIIIBI U IIepUoJa B iepuogudeckon cucreme .M. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH H3MEHCHHS CTPOCHHUS aTOMOB, CBOWCTB JJIEMEHTOB B IIpenenax
MaJibIX IICPHUOJ0B U I'IaBHBIX IMOATPYIIIL;

XapaKTEeprU30BaTbh XUMUYCCKUE 3JICMCHTDBI (OT BOAOpoOaa o0 KEUII;HI/I)I) Ha OCHOB€ HUX ITOJIOKCHUS B
nepuonudeckoit cucreme [[.1. MenneneeBa 1 0COOCHHOCTEH CTPOSHUS UX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHMs aTOMOB MepBbIX 20 31eMeHTOB mepuoanyeckon cucrembr [I.U.
Menneneena;

PaCKpBIBATH CMBICIT TIOHSTHI: «XHMHYECKAsI CBSI3bY, «IJIEKTPOOTPUIIATEITHHOCTDY;
XapaKTepU30BaTh 3aBHCUMOCTh (DU3MYECKMX CBOWCTB BEIIECTB OT THIIA KPUCTAJUIMYECKOH
pEeIETKH;

ONpEaACIATh BU XUMHYECKOH CBSI3H B HEOPraHUYCCKUX COCANHCHUAX

I/I306pa)KaTB CXEMBI CTPOCHHA MOJIEKYJI BEILICCTB, O6pa3OBaHHBIX Ppa3sHbIMH BUJaAMU XUMHWYCCKUX
CBSI3€H; pACKpPBIBATh CMBICI TOHATHHA «HOHY», «KAaTHOH», «AHUOHY», «DJIEKTPOIUTHDY,
CHEATIEKTPOIIUTEIY, «IJIEKTPOIIUTHIECKAS AVCCOIUAIINA», «OKHCIUTEbY, «CTENEHb OKHCICHUS)
«BOCCTAHOBUTEIbY, «OKHCIICHUE)», «BOCCTAHOBIICHUEY;

OIPEIEIATh CTENIEHb OKUCIICHHUS aTOMa 3JIEMEHTA B COCAMHEHNY;

PAaCKpBIBATh CMBICI TEOPUH JIEKTPOITUTUUECKON TUCCOLUALIUY;

COCTaBIIATh YPABHEHUS SJIEKTPOIIUTUUECKON JUCCOIIMALIMY KHUCIIOT, IIEJI04YeH, COoel;

OOBSICHATD CYITHOCTB TIPOIIECCa AIEKTPOIUTUYECKON AUCCONMAIINN M PEaKIii HOHHOTO OOMEHa;
COCTaBJISTH MTOJTHBIE M COKpAIllEeHHbIC HOHHBIE YPaBHEHMSI pEaKI[ii OOMEeHa;

OIPEIETSITh BO3MOXKHOCTh TPOTEKAHMSI PEaKIInii HOHHOTO OOMEHa;

MPOBOJUTH PEAKIINH, NOATBEPKAAIONINE KAYECTBEHHBIA COCTAB Pa3IMYHbIX BEIIECTB;

OIPEAEIATh OKUCIUTENb U BOCCTAHOBUTEID;

COCTAaBJISITh YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU;

Ha3bIBaTh (PaKTOPHI, BIMSIOININE HA CKOPOCTh XUMHUYECKON pPeakIlnu;

KJIACCU(HUIIPOBATh XUMHUECKIE PEAKIIUH 110 Pa3TUIHBIM ITPH3HAKAM;

XapaKTEepHU30BaTh B3aUMOCBS3b MEX/y COCTABOM, CTPOCHHEM U CBOWCTBAMU HEMETAJIIOB;
MPOBOIUTH OIBITHI TIO TIONYYEHUIO, COOMpPAaHWI0O W W3YYEHHI0 XHMHYECKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOro Ta3a, aMMHUaKa;

pacmo3HaBaTh OMBITHBIM ITyTeM Ta3000pa3HbIe BEIIeCTBa: YIIIEKUCIBIN T'a3 H aMMHAK;
XapaKTEepHU30BaTh B3aUMOCBS3b MEX]y COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJLIOB;

Ha3bIBaTh OpPTaHWYECKHE BEIIeCTBA MO WX (QOpMyIle: MeTaH, dTaH, 3TWUJIEH, METaHON, ITaHOI,
[JIMIEPUH, YKCYCHAasl KUCJIOTa, aMHUHOYKCYCHAas KHUCJIOTa, CTEapUHOBAas KHCIIOTA, OJIEHHOBAs
KHCIIOTa, TJII0K03a;

OLICHUBATh BIMSHUE XUMHUYECKOr O 3arpsi3HEHUS OKPYKAIOLLEH Cpebl HA OPraHu3M YEIOBEKa;
IrPaMOTHO 00paIIaThCs C BEIECTBAMH B ITOBCETHEBHON KU3HU

ONPEAENATh BO3MOXXHOCTh IPOTEKAHUSI PEAKUUNA HEKOTOPBIX MPENCTABUTENECH OpraHUYECKUX
BELLIECTB C KUCIOPOIOM, BOIOPOIOM, METANIaMH, OCHOBAHUSIMH, FaJIOT€HAMH.

BpInyCKHHMK MOJYYHT BO3MOKHOCTh HAYUHThCS:

8b108U2AMb U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOMESbL 0 XUMUUECKUX CBOUCMBAX 8eujecms Ha
OCHOBE UX cocmaea U CmMpOEHUs, Ux cnocobrocmu ecmynams 6 XumMudeckKkue peaxkyuu, o
xapaxmepe u npoOyKmax paziuyHulX XUMU4ecKux peaxyuil;

xapakmepuszoeans eewiecmea no cocmaesy, CmpoeHuio u cgoﬁcmga/w, ycmaxnaesaueamsv NPpUYUHHO=
ce0cmeennbvle Ccesa3u Meo;cdy OAHHbIMU xapakmepucmukamu eeugecmed,



— cocmaesiiinie MOJNEKYAPHblE U NOJIHblE  UOHHbLLE  YPABHEHUA NO  COKPAUWleHHbIM  UOHHbIM
VPAGHEHUAM,

— HNpOocHO3Uposamsb cnocobrHocmo geulecmea npoAaeAmb OKUCIUmMenbrble Ui 60CCMAROBUNMENbHbIE
ceolicmea c yuemom cmenenel OKUCIeHUs 2J1E€EMEHMO08E, GXOO}ZWMX 6 eco cocmae,

— cocmaesiisinb . YpAaeHeHUus peam/;uﬁ, coomeemcmeyrouux Nnoc1e008amelbHOCmuU npe@paweﬁu[t
HeopeaHUuvyeCcKux eewecme pasjiuinblx Kidccos,

— e@wvlO0BUcAMb U npoeepAmsb  OKCNEPUMEHMANTbHO cunomesvl 0 pe3yibmamax 8030elicmeus
pa3iudHblx gbaKmopoe HA U3BMEHEHUe CKopocmu XUMUYECKOU peaxkyuu,

— UCnoOJb306ambv l’lpu06p€m€HHbl€ 3HaHUSA O JKOJNO2UYeCKU cpamontHoco noseoenuss 6
oKpyxcarowel cpeoe;

— UCnoOJb306ambv l’lpu06p€m€HHbl€ Kro4eeble KomMnemenyuu npu 6blNnoJHEHUU NPOeKnos u y‘l€6H0'
UCCNe008aMeNbCKUX 3a0a4 No U3y4eHuro 6'601/7677’16, cnoco6os nojay4erust U pacno3HaeaHus
eewecms,

— 00veKmueHo oyerueansv qubopMaumo 0 seujecmeax U XumudecKkux npoyeccax,

— KPUMUYecKku OMHOCUMbCS K NCEBOOHAVHHOU UHGOpMayuu, He00bpOCO8eCmHOl peKiame &
cpedcmeax mMaccogou uHpopmayuu;

— O0CO3Haeamv 3HAYEHUEe meopeMmuUudecKux 3HAHUU N0 XUMUU OJis npaKmuquKoﬁ oesmenbHoCmu
yejnoeeka,

— co30asamb MoOeiu U cxemvl Ol peuleHus YUeOHbIX U NO3HABAMENbHbIX 3a0aU;
NOHUMAMb HeobX00UMOCMb COON0O0EHUs NPEONUCAHULL, NPedaazaemvlx 8 UHCMPYKYUSIX
1O UCNONIL30BAHUIO 1EKAPCME, CPeOCmE ObIMOBOU XUMUU.

Conep:xkanne yueoHoro npeamera XUMMUSA
8 kuacc

HavanbHble IOHATHS M 3AKOHBLI XUMHAH
Tena m BemectBa. CBOWCTBa BeEmIECTB. JTaJOHHBIC (PU3NYECKUE CBOMCTBA BEIIECTB.
Marepuansl 1 MmaTepuaioBeeHue. Poinb XUMUHM B )KU3HU COBpeMeHHOTro obmiectBa. OTHOIIIEHNE
oO1ecTBa K XUMHH: XeMOuius u xemopoOous.

Metoasl u3ydeHuss xumuu. HaOmronmenue. DkcmepumeHT MogenupoBanue. Mogaenun
MaTepHuaIbHbIC U 3HAKOBHIC MJIM CUMBOJIbHBIC.

laszpr. XKunkoctu. TeEpupie BemecTBa. B3anMHbIe Mepexolbl MEXIy arperaTHbIMHU
COCTOSIHUSIMH BEIIIECTBA: BO3TOHKA (CyOJIMMAaIus) U AeCyOJuManus, KOHISHCAIIUsS U UCIIapeHue,
KpUCTAJUTH3alUs | TJIaBJICHUE.

®dusndeckue sBieHus. YnucTeie BemecTBa U cMecH. [ OMOTeHHBIE M TE€TEPOTeHHBIE CMECH.
Cmecu razooOpasnble, xuakue U TBEpAbIC. CrocoObl pa3ieneHus cMecel: MeperoHka, Wiu
TUCTHWUIALMSA,  OTCTauBaHWE,  (PWIBTpOBAHWE, KPHUCTALIM3AIMSA  WIK  BBIIAPUBAHHUE.
Xpomatorpadus. [I[puMeHeHne 3TUX CrIOCOOOB B JJAOOPATOPHOM MPAKTHKE, HA TPOU3BOJICTBE U B
OBITY.

XUMUYECKUE OJIEMEHTBl. ATOMBI M MOJEKylbl. [IpocThie M CIOXKHBIE BELIECTBA.
AnnoTtponus Ha nmpuMmepe kuciopoaa. OCHOBHbBIE TOJOKEHUSI aTOMHO-MOJICKYJISIPHOTO YYEHUS.
Nownsl. BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOCHHUSI.

3HakM (CHMMBOJIBI) XUMHYECKHX OJJieMeHTOB. MHdopMmalus, KOTOPYIHO HECYT 3HAaKH
XUMUYECKUX DIIEMEHTOB. OTUMOJIOTHSl Ha3BaHUM HEKOTOPBIX XHMHUYECKHX 3JEMEHTOB.
[Tepuomuueckass Tabnuma xumudeckux snemeHToB J[. M. MeHneneeBa: KOPOTKOMEPHOIHBIA U
JUTMHHOTIEpUOAHBIN BapuaHThl. [leproasl u rpynmel. ['naBHas U moOovHas MOATPYIIBL, WK A- U
B-rpynmnel. OTHOCUTENBHASL aTOMHAs Macca.

Xumuueckue ¢opmynsl. UHaekcsl u kodpduimeHTsl. OTHOCUTENbHAS MOJICKYISpHas
Macca. MaccoBas 0Jsl XHMHUYECKOTO dJIeMEeHTa B coenuHeHuu. MHpopMmalus, KOTOPyo HECyT
XUMHYECKUEe (DOPMYIIBI.

BanentHocth. CrpykrypHble (opmynbl. XUMHUYECKHE DJJIEMEHTHl C MOCTOSHHOW W
MEPEeMEHHON BaJCHTHOCTHhIO. BbiBon (opmynsl coemuHeHHs TO BaleHTHOcTH. OmpeneneHue
BaJICHTHOCTH XUMHUYECKOTO »djeMeHTa To ¢opmyne BemectBa. CocTaBieHHe Ha3BaHUU
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COCIMHEHUH, COCTOSIIIUX U3 JIByX XHMHUYECKUX JJIEMEHTOB, I10 BaJEHTHOCTH. 3aKOH
IIOCTOSTHCTBA COCTAaBa BELIECTB.

XuMmudeckue peakuuu. PeareHTsl M npoAyKThl peakuuu. [Ipu3Haku XMUMHYECKUX
peakuuii. YciloBUS UX NPOTEKaHUS U IpeKpaleHus. Peakuuu ropeHus.. DK30TEPMHUUECKUE U
SHI0TEPMHUUYECKUE PEAKIIUH.

3aKOoH COXpaHEHMsI MacChl BellecTB. XUMUUeckue ypaBHeHHs. CocTaBlIeHNE XUMUYECKUX
ypaBHeHu. MH(popMaLys, KOTOPYIO HECET XMMUYECKOE ypaBHEHUE.

Knaccupukanuss XuMHUYECKUX PEaKIHuid MO0 COCTaBy M YHUCIy PEareHTOB U IPOJIYKTOB.
Tunel xumMuyeckux peakinuil. Peaknuu coenuHeHUs, pa3ioKEHUs, 3aMEUIeHUs U OOMEHa.
KaranusaTtops! u kaTanus.

JdeMoHcTpanuu

Konnekuust MatepuanoB U U31€NUH U3 HUX.

Mo ienu, ucnosib3yemble Ha ypokax (U3UKH, OMOJIOTUU U reorpadui.

OOBbEMHBIE U MIAPOCTEPHKHEBBIE MOJIETN HEKOTOPHIX XUMHUYECKUX BEILIECTB.

Mogenn KpUCTAIIIMYECKUX PEIIETOK.

CoOupanue mpubopa ajs OJIy4EHHUS ra3a v MpOBEpPKa €ro repMETHIHOCTH.

Bosronka cyxoro jbja, nojia Wi HagTajauHa.

ArperaTHble COCTOSTHUS BOJIBI.

Paznenenne 1ByxX HECMEMMBAOIINUXCS KUIAKOCTEN C IOMOIIBIO JEIUTEIBHON BOPOHKH.

JucTtunarop u ero padoTa.

YcranoBka a5 GpuibTpoBaHus U €€ padoTa.

YcTaHoBKa /1715 BeITapUBaHUs U €€ padoTa.

Komnexust Ob1TOBBIX TPUOOPOB 17151 GUITBTPOBAHUS BO3TyXa.

Pa3nenenne kpacsmiero BemiecTBa (ioMacTepa € IOMOIIbIO MeTojla OyMa)KHOM

xpoMarorpadum.

Mogenu anmaoTpOomHBIX MOAU(DHUKAIIANA YTIEPO1a U CEPHI.

[Tosmydenne o30Ha.

Hoptpetst 1. 5. Bepuenuyca u JI. . Menzneneesa.

KopoTkonepnoaHslii U IJIMHHONEPUOIHBIA BapUaHThl nepuoanydecko cucremol [1. .

Meunneneesa.

KonctpynpoBanue mapocTepKHEBbIX MOJIENEN MOJIEKYIL.

Annapar Kunna.

Pa3noxxenne Guxpomara aMMOHHUS.

['openue cepbl 1 MarHueBOM JICHTHI.

[Toptpetsr M. B. JlomonocoBa u A. JI. JlaBya3sbe.

OnbIThI, WUTFOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChl BEILIECTB.
l'openne d¢ochopa, pacTBOopeHHME MpPOAYKTAa TOpPEHHs B BOJAE U HCCIEIOBAaHUE
MOJYYEHHOTO PacTBOpa JaKMYCOM.
B3anmoaencTBue COJISIHOM KUCIOTHI C LIUHKOM.
[Tonyuenue runpoxcuna meau(ll) u ero paznoxkenue npu HarpeBaHUU.
JlaGopaTopHble ONBITHI
O3HakoMIIeHHE ¢ KOJuIeKLuel 1a0b0opaTOpHOI MOCybI.
[IpoBepka repMeTUYHOCTH MPUOOpa ISl MOTYUYECHUS Ta30B.
O3HakoMJIeHHE ¢ MUHEpallaMu, 00pa3yOIIMMH TPAHUT.
IIpuroToBiieHNE reTEPOreHHON CMECH MTOPOIIKOB CEPBI C JKEIE30M U UX Pa3JIEIICHHUE.
BsaumoneiicTBue pacTBOPOB XJIOPUIOB U HOUAOB Kausi C paCTBOPOM HUTpaTa cepedpa.
[Tonyuenue runpoxcuna meau(ll) u ero B3aumoelicTBHE C CEPHOI KHCIOTOM.
B3aumonelicTBue pacTBopa cozibl ¢ KUCIOTOM.
[IpoBepka 3akOHAa COXpaHEHHUs MacChl BEHIECTB Ha MPUMEPE B3aUMOJCHCTBUS HIENOYH C
KHUCJIOTOM.
[IpoBepka 3akOHAa COXpaHEHHUs MacChl BEHIECTB Ha MPHUMEPE B3aUMOJCHCTBUS HIENOYH C
conbto xene3a(Ill).



Paznoxxenue mepokcuaa Bojopoda ¢ nomoinsio okcuaa mapranina (IV). 11. 3amemnienue

KEJIE30M MEJM B METHOM KYIIOpOCE.
IpakTHyeckne padoThI

1. IlpaBuiia TeXHUKH O€30MACHOCTH U HEKOTOPbIE BUJIBI pa0OT B XUMHUECKON JIaOOPaTOPHH
(kabuHETE XUMHUH).

2. HaGnroenue 3a ropsiel CBEYOH.

3. AHanu3 noyssl (aHaJIOT PaboThl «OUYUCTKA TOBAPEHHON COJINY).
Baskneiiliue nmpeacTtaBuTe/ I HeOpraHuveckux semecTs. KojimuecTBeHHbIE OTHOLIEHUS B
XHMUH.

Cocras Bo3ayxa. [lonstue 06 06bEMHOI J10J1€ () KOMIIOHEHTA IPUPOTHON Ia30BOM cMecu
— Bo3ayxa. Pacuér 06bEMa KOMIIOHEHTa T'a30BOM CMeCH 0 ero 00bEMHOM /10J1e M HA0OOPOT.

Kucnopon. O3on. [lonyuaenue kucnopoaa. Cobupanue u pacrno3HaBaHUE KHCIOPO/Ia.
XUMHYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOAECHCTBHE C MeTaJIIaMH, HEMETAJIJIaMH U CIIOKHBIMU
BelecTBamu. [Ipumenenue kucnopoaa. Kpyropopor kuciaoposa B Ipupo/ie.

Oxkcunpl. OOpazoBaHue Ha3BaHUM OKCUAOB MO UX Gpopmynam. CocTtaBieHnue Gopmy
OKCHJIOB I10 UX Ha3BaHUAM. [IpefcTaBuTenu OKCUI0B: BOJIa U YTJIEKUCIIbIN T'a3, HeraméHas
U3BECTb.

Bonopon B mpupose. duznueckrue U XMMHYECKHE CBOMCTBA BOJOPO/IA, €r0 MOIYYEHHUE U
MIPUMEHEHHE.

Kucnotel, ux coctaB m ux kinaccudukanus. Mamukaropel. Tabnua pacTBOPHUMOCTH.
CepHnas 1 coJisiHast KUCJIOTBI, UX CBOMCTBA U IPUMEHEHHUE.

Conn, ux coctaB W Ha3zBaHus. PacTBopuMOCThH cojieid B Boje. [IpencraBurenu comen:
XJIOpUJ HaTpus, KapOoHAT HaTpusl, pocdaT KaIbLus.

[Tocrosinnas Aoraapo. KosmuectBo BemiectBa. Monbs. Monsipaas macca. KpaTHeie
€IMHULIBI U3MEPEHHsI KOJIMYEeCTBa BEIIECTBA — MHWUIMMOJb M KHUJIOMOJIb, MUJUIMMOJIIpHAS U
KUJIOMOJISIPHAs. MAacChl BEILIECTBA.

Pacuérbl ¢ rcnonbp30BaHNEM MOHITHI «KOJWYECTBO BEUIECTBA», «MOJIIPHAs Maccay,
«TIOCTOSIHHAsE ABOTa/IpoO».

3akoH ABoragpo. MomspHbli 00BEM Ta3000pa3HBIX BemecTB. (OTHOCUTEIbHAS
IUIOTHOCTH ra3a Mo Jpyromy rasy.

KpatHple enuHUIBI U3MEpPEHHS] — MWUIMMOJSIPHBIE W KWJIOMOJSPHBIA 0OBEMBI
ra3o00pa3HbIX BEIIECTB.

Pacuérbl ¢ ucnonb3oBaHHEM MOHATUN «KOJHMYECTBO BEIIECTBa», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTAIPON.

I'unpocdepa. KpyroBopot Bojbl B ipupoie. Pusndeckue U XMMHUYECKHE CBOWCTBA BObI:
B3aUMO/ICHCTBUE C OKCUIAMH.

OcHoBanusi, UX cocTaB. PacTBopuMOCTh OCHOBaHWU B Boje. VI3MeHeHHEe OKpacku
WHIUKATOPOB B MIeNO4YHON cpexe. IlpenctaButenu mienoueil: TUAPOKCUIBI HATpUsS, Kalnus H
KaJbIHs.

PactBoputenb W pacTBOpéHHOE BemiecTBo. PactBopel. PactBopenme. ['uapartsl.
MaccoBasi 1075 pacTBOPEHHOTO BellecTBa. Pacuérhl, CBSI3aHHBIE C HCIOJIb30BAaHHUEM MOHSATHUS
«MaccoBasi A0JIs1 pACTBOPEHHOTO BELLIECTBA.

JdeMoncTpanuu

Omnpenenenne conepkanns KUCIOPOa B BO3IYXE.

[Tonydyenue kucnopo/ia pa3jaoKEHUEM NepMaHraHaTa Kaiaus U IEPOKCHIa BOJOPOa.

CoOupaHue MeT0/I0M BBITECHEHHSI BO3/yXa M BOJIbI.

PacnioznaBanue kuciaoposa.

I'openue maruus, xemnesa, yris, cepsl U ¢pochopa B KUCIOPOIE.

Kosnnekuust okcuaos.

[Tonmy4yenue, cobupanue u pacro3HaBaHUE BOJIOPO/A.

I'openue Bogopoaa.

BzaumoneiictBue Bomopoaa ¢ okcuaom meau(1l).



Kosnexkuust MUHEpaNbHBIX KUCIOT.

[TpaBuiio pa3daBieHus CEPOt KUCIOTHI.

Komutekuus coieid.

Tabnuua pacTBOPUMOCTH KHUCIIOT, OCHOBAaHUMN U COJIEH B BOJIE.

Hekotopeie MeTaymbl, HEMETaNIbl M COCOUHEHUS C KOJMYECTBOM BEIlECTBA,

paBHBIM 1 MOJIb.

Moens MoJsipHOTO 00BEMa ra3000pa3HBIX BEIIECTB.

Koutekuust ocHOBaHUIA.

JlabopaTopHbIe ONbITHI

[lomyTHEHME U3BECTKOBOM BOJIBI IIPH MPOIYCKAHUU YIVIEKUCIIOTO Ta3a.

[Tony4yenue Bogopoaa B3anMOIEHCTBAEM IMHKA C COJISTHOW KMCIIOTOM.

Pacno3naBanue KMUCIOT C TOMOIILI0 HHIUKATOPOB.

N3menenne okpacku HHAUKATOPOB B MIEIOYHOM cpejie.

O3HakoMJieHHME C TMpenaparaMd JOMAalllHEH WJIM LIKOJbHOM amnTeuKu: pacTBOpPaMHU
MepPOKCUIa BOJAOPOIa, CIUPTOBOM HACTONKM HOJa, aMMHAKa.

IpakTHyeckne padoThI

4. Tlomyuenue, coOMpaHne U paclio3HaBaHUE KUCIOPO/Ia.

5. [lomyyenue, cobupanue 1 pacrio3HaBaHHE BOJAOPO/Ia.

6. [IpuroroBiieHne pacTBOpPA € 3aJaHHON MacCOBOM J10JI€N paCTBOPEHHOTO BELIECTBA.

OcHOBHBIE KJIACChl HEOPTAaHMYECKUX COeTUHEeHUH

O6oOmenne cBeaeHUN 00 OKcHIax, WX KiacCHU(pUKAIMKM, Ha3BAaHUAX W CBOMCTBAXx.
CriocoOpl oTy4eHHsT OKCUJIOB

OcHoBanus, UX Kiaccu(ukaiys, Ha3BaHUS U CBOMCTBA. B3ammoaelicTBue ¢ KUCIOTaMH,
KHUCJIOTHBIMU OKCHJIAaMU M coJisiMH. PasnoskeHue HepacTBOpUMBIX OCHOBaHUU. CrocoObl
MOJIy4E€HHS] OCHOBAHUH.

Kucnotel, ux kmaccudukanus u HazBaHus. OOmMME XUMHUUYECKHE CBOMCTBA KHCIIOT.
B3anmopeiicTBue KHUCIOT C MeTaulaMd. JJIEKTPOXHUMUYECKUN pAl HANpsHKEHUM METaslioB.
BsaunMonelicTBie KHUCIOT ¢ OKCHAAMHU METAUIOB. B3auMonelcTBUE KUCIOT ¢ OCHOBAHUSIMUA —
peaknus HeWTpanu3auuu. BzammogeicTBue Kuciaot ¢ coismu. [lomydeHne OECKUCTOPOIHBIX H
KHCJIOPOJICOAEPKALIUX KUCIIOT.

Comu, wux kiaccupuKamus W CBOWMCTBA. BzaumopeicTBue coyied ¢ MeTalaMH,
0COOEHHOCTH ATHX peakiuii. B3anmoaeiicTBue coeld ¢ CoysiMu.

'eneTnueckue psapl MeTaula U HeMeTaiula. ['eHeTudeckas CBSI3b MEXKIy Kiaccamu
HEOPraHMYECKUX BEIECTB.

JlaGopaTopHble ONBITHI
B3anmojeiicTBue okcuia Kajubliusl C BOJIOM.
[ToMyTHEHME N3BECTKOBOM BOBI.
Peaknus HeTpanuzanum.
[Tonyuenue ruapokcuaa meau(ll) u ero B3aumoneiicTBue ¢ KucioToi. Pasnoxenue rugpokcuia
menu(Il) mpu HarpeBaHuH.
B3aumopeiicTBre KUCIIOT € METaJNIAMHU.
BzaumopelicTBre KUCIOT C COJISIMH.
O3HakoOMJIEHHE C KOJUIEKIUEH COoJeH.
Bsaumogneiictue cynbdara menu(Il) ¢ xenezom.
B3anmoneicTBue coJieil ¢ CoJIsIMHU.
I'eneTnueckass cBsi3b MEXAY KJIACCAMM HEOPraHUYECKHX BEIIECTB Ha MpPHUMEpPE COCAUHEHUN
MeJIN.
IIpakTnuyeckne padoTsl
7. PelieHne SKCIEpUMEHTANBHBIX 3aJady MO0 TeMe «OCHOBHBIE KJIacChl HEOPTraHWYECKUX
COEMHEHUI.



Ilepuonnyecknii 3aK0H U NepUOAMYECKAs CHCTeMa XMMHYecKHX dj1emenToB /1. U.
Menpeneesa. CrpoeHue aToma.
EcTtecTBeHHbIE ceMeCTBA XUMUUECKHUX 3JIEMEHTOB: LIEJIOYHbIE U LIEI0YHO3EMEIbHbIE METAILIIBI,
rajioreHbl, HMHEpTHble (Omaropoansie) razpl.  AMpoTepHOCTh. AMMOTEpHBIE OKCHIBI U
ruipokcuabl. KoMmmiekcHble couu.

OtxkpsiTue JI. . MeneneeBbIM NEpUOAMUECKOTO 3aKOHA U CO3/JaHUE UM [1EPHOIUUYECKON
CUCTEMbI XUMHUYECKUX IEMEHTOB.

ATOMBI Kak (opMa CyIIECTBOBAHHS XMMUYECKHUX dJIeMEHTOB. OCHOBHBIE CBEICHUS O
CTpOEHUM aToMOB. Jloka3zarenbcTBa CIIOXKHOCTU cTpoeHus artomoB. OmbiTel Pesepdopnaa.
[InanerapHast MOJENIb CTPOEHUS aTOMA.

CoctaB aTOMHBIX sJep: MPOTOHBI, HEUTpoHbl. OTHOCUTENIbHAs aTOMHAas Macca.
B3anMoCBsI3b MOHATHI «IIPOTOHY», KHEUTPOH», KOTHOCHUTEIIbHAS aTOMHAsI Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE »3JIEKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKHX
aneMeHToB 1—20. [loHsATHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. ®dusnyeckuii cmbica cumBosimku Ilepronmyeckoi cucrembl. CoBpeMeHHas
(GbopMyIUpOBKa MNEPUOAUYECKOr0 3aKoHa. VI3MeHeHus CBOICTB 3J€MEHTOB B NEPUOAAX U
rpynnax Kak QyHKIUs CTPOEHUS IEKTPOHHBIX 000I0YEK aTOMOB.

XapakTepucTUKa »JJIEMEHTa-MeTallyla M 3JeMeHTa-HeMeTallyla M0 HMX IMOJIO)KEHHUIO B
MIEPUOANYECKON CHCTEME XUMUYECKUX 311eMeHTOB /. Y. Menneneesa.

JdeMoHcTpauuu

Paznuanbie hopmbl TaOIHI] TEPUOTUIECKON CHCTEMBI.

MopennpoBanue ocTpoeHus nepuoandeckon cucreMsl /1. . Menneneesa.

Monen aToMOB XUMHUYECKHUX JIEMEHTOB.

Mogenu aToMOB AJIEMEHTOB 1—3-TO MepHoI0B.

JlaGopaTopHble ONBITHI
[Tony4yenue ampoTepHOTO THIPOKCHIA M HCCIICIOBAHNE €r0 CBOUCTB.
XumMu4eckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIUH
HNonnasg xumuueckas cBsA3b. MoHBI, 00pa30BaHHbIE aTOMaMH METAJUIOB U HEMETAJJIOB.
CxeMbl 00pa3oBaHUs MOHHOW CBSI3W Il OWHApHBIX coeauHeHWd. MOHHBIE KpUCTaUTMYECKUE
peéTky U (PU3HYECKHe CBOMCTBA BELIECTB C 3TUM TUIOM pewéTok. [lonsrue o GpopmynbHOM
€IMHHULIE BELIECTBA.

KoBaneHTHast Xxumuueckasi CBA3b. DJIEKTPOHHbIE U CTPYKTypHble Gopmyibl. [lonsTue o
BajleHTHOCTH. KoBasieHTHas HemnoJisipHas cBsi3b. CxeMbl 00pa30BaHUs KOBAJIEHTHOM CBA3M AJIS
OMHApHBIX COEIUHEHUH. MOJIEKyJIsIpHbIE M aTOMHbIE KPUCTAIJIMYECKUE PEIIETKH M CBOWCTBA
BEILECTB C 3TUM THUIIOM PEHIETOK.

ONeKTpOOTpULIATENBHOCT. PsAn  anexTpoorpunarenpHoctd. KoBaneHTHas mnosspHas
XuMudeckas cBs3b. J(unonb. Cxembl 00pa3oBaHKs KOBAJIEHTHON MOJISPHON CBSA3U Ul OMHAPHBIX
coeMHEHUN. MOJIEKYIIApHBIE U aTOMHBIE KPUCTAJLIMYECKUE PEIIETKM M CBOWCTBA BELIECTB C
9TUM THUIIOM PEHIETOK.

Merannuueckass XMMHYECKass CBS3b M METaJUIMYecKas KpPUCTAJIIMYECKas peIIETKa.
CBolicTBa BEIECTB € TUM TUIIOM pelI€ToK. EnnHas npupoia XuMUYECKUX CBA3EH.

Crenenp oxucinenus. CpaBHEHUE CTENIEHU OKHUCIICHMs U BaJleHTHOCTHU. [IpaBuia pacuéra
CTETNeHeH OKUCIIEHUS 10 POopMySIaM XUMHUYECKUX COeTUHEHUH.

OKHCANTENBHO-BOCCTAHOBUTENbHBIE peakiuuu. OnpeneneHue CTENEeHEeH OKHUCICHMS s
3JIEMEHTOB, 00pa3ylolMX BelleCcTBa pa3HbIX KiaccoB. Peakinuum uHOHHOro oOMeHa U
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE peakiUu. OKHUCINTENb U BOCCTAHOBUTEND, OKHCIECHUE U
BoccTaHoBieHHE. (COCTaBJIIEHHE YpPAaBHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PpEaKLni
METOJIOM JIEKTPOHHOTO OasiaHca.

JdeMoHcTpanuu

Buneodparments! u cnaiiapl «MloHHas XUMHUYECKas CBSI3bY.

Komexkuust BemecTB ¢ HOHHOM XMMHYECKOH CBS3BIO.

Moneny HOHHBIX KPUCTAJUINYECKUX PEILIETOK.
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Buneodparments! u cnaiinpl «KoBaieHTHass XMMUYECKas CBSI3bY.
Komekuust BemecTB MOJIEKYJIIPHOTO U @aTOMHOT'O CTPOEHHUSL.
Monenu MOJEKYISPHBIX U @TOMHBIX KPUCTAIIIMYECKUX PELIETOK.
BuneodparmenTs! u cnaiiapl «MeTanuecKasi XAMUYECKasi CBSI3b.
Komnexuus «MeTtasibl ¥ CIUIaBbI».
B3aumopeiicTBre IIMHKA ¢ CEpOl, COSTHOM KucnoToi, xinopuaom menu (11).
l'openue maruus.
B3anmoneiicTBue XJIOpHOU U CEPOBOAOPOIHOMN BOBI.
JlabopaTopHbIe ONbITHI
H3roTtoBieHne MoJIenu, WIUTIOCTPUPYIOLIEH CBOMCTBA METAJUTMYECKON CBSI3U

9 KJIACC

IToBTOpeHue n 0000IeHNe CBeleHUI O Kypcy 8 kiacca

bunapusie  coemunenus.  Oxcuasl  coneoOpasylonue ©  HecoJieoOpasyromue.
IMuapokcunpl:  ocHOBaHUs, aM(OTEpPHBIE TUIPOKCUIBI, KHUCIOPOICOJEPIKAIMINE KHUCIOTHI.
Cpennue, KUCIbIe, OCHOBHBIE M KOMIUIEKCHBIE COJIH.

O60061eHue cBeeHU 0 XUMHUYeCKUX peakiusax. Kiaccupukanns XuMUYecKUX peakuui
M0 pa3TUYHBIM TPH3HAKAM: COCTaBY M YHCIY PEarupylomux W OoO0pa3yroIIuXcs BEIIeCTB,
TeroBoMYy 3 dexTy, 00paTUMOCTH, N3MEHEHUIO CTETICHEH OKUCIICHUS DJIEMEHTOB, 00pa3yOIHNX
pearupyrome BeleCTBa, arperaTHOMy COCTOSHUIO PEarupyroIuX BEIIECTB, HCIOJIb30BAHHUIO
KaTaamsaTopa.

[Ioratne o ckopocTH XUMHUYECKOM peakuuu. DaxkTopsl, BIMAIONIME HAa CKOPOCTh
XUMUYECKUX PEAKIUU: NPUPOJIa PEArupyrolux BEIIECTB, MX KOHIEHTpPALMs, TEeMIleparypa,
IJIOIIA/Ib COIPUKOCHOBEHUS, HAIMUKE KaTain3aTopa. Karamus.

JdemoHcTpauuu

O3HakoMJIEHHE C KOJUIEKIIMSMU METAJNIOB U HEMETAILIOB.
O3HakoOMJIEHUE C KOJUIEKIIUSIMU OKCHUJIOB, KUCIIOT U COJIEH.
3aBUCHUMOCTb CKOPOCTH XMMUYECKON PEAKLIUN OT MPUPOJIbI PEATUPYIOIIUX BEIIECTB.
3aBUCUMOCTh CKOPOCTM XUMHUYECKOW PpEaKIUU OT KOHIEHTPALUH pPEArupyromnx
BEILIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakiuu OT IUIOUaAX COINPUKOCHOBEHUS
pearupyouux BemecTB («KUISIIHNA CI0R»).
3aBUCUMOCTh CKOPOCTM XUMHUYECKOW peakUMu OT TEeMIIepaTypbl pPearupyrommx
BEILIECTB.
JlabGopaTopHble ONBITHI
B3anmojelicTBue aMMHaKka U XJI0pOBOJOPOAA.
Peaknus HeTpanuzanum.
Habmronenue TemnoBoro addexra peakuu HeUTpain3aimm.
B3anmoerictBue cepHoit kucnoTbl ¢ okcuaom meau(1l).
Pasnoxxenue nepokcua BOJOpo/aa ¢ MOMOIIBIO KaTalasbl KapTodes.
3aBUCUMOCTh CKOPOCTH XHMHYECKON pEeakuuu OT MPHUPOAbl pEarupyrollux BEIIECTB Ha
pUMepe B3aUMOJCUCTBUS PACTBOPOB THOCYIb(haTa HATpUs U XJopuaa Oapus, THOCyIbdaTa
HaTpHs U COJITHOW KUCIIOTHI.
3aBUCUMOCTh CKOPOCTM XHMHMYECKOM peakuud OT TMPUPOJbl METaUIOB IMpU  HUX
B3aUMOJICCTBHUH C COJISTHOM KHUCIIOTOM.
3aBUCUMOCTh CKOPOCTH XMMHUUYECKON PEAKLUH OT MPUPOAbl KHUCIOT IIPU UX B3aUMOICHCTBUHU
C JKEJIe30M.
3aBUCUMOCTbh CKOPOCTH XUMMUYECKON PEAKIIUU OT TEMIIEPATYPHI.
3aBUCHUMOCTh CKOPOCTH XUMUYECKOW Peakluy OT KOHIEHTpAL1H.
3aBUCUMOCTh  CKOPOCTH XHMHYECKOW peakuuu OT IUIOHaJAM  CONPUKOCHOBEHUS
pearupyrouux BeIecTs.
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3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaklMK OT KaTaau3aTropa.
XumMuueckue peakuuu B pacTBopax 3JIEKTPOJIUTOB.
[TonsiTe 00 SMEKTPOIUTHUECKON JUCCOIMAINNMU. DICKTPOIUTHI U HEIJICKTPOIUTHL. MexaHu3m
JUCCOIMAIIMN 3JIEKTPOJIUTOB C PA3MYHBIM XapaKTepoM CBs3U. CTeneHb 3JIEKTPOJIUTUYECKOU
nucconuanuu. CUIbHBIE U C1a0bIe SJEKTPOJIUTHI.

OCHOBHBIC TIOJIOKEHHUS TEOPUHU DICKTPOIHTUYCCKON mucconmanuu. Kiaccudukarus
HMOHOB U UX CBOMCTBA. KUCIOTHI, OCHOBaHMS M COJU Kak 3JeKTposuThl. VX kiaccudukanus u
JUCCOLIAIHS.

OO0mue XUMHYECKHE CBOWCTBA  KHUCJIOT: M3MEHEHHME OKpPAaCKM  HWHIUKATOPOB,
B3aUMOJICIICTBUE C METaJJlaMH, OKCHJAAMH U THUIAPOKCHUJAAMH METAJUIOB, ©  COJISIMH.
MouiekynspHble 1 HOHHBIE (IIOJIHBIE U COKpAILIEHHBIE) ypaBHEHUS peakiuil. XUMUUECKUNH CMBICIT
COKpAIIEHHBIX yYpaBHEHHUI. YCIIOBUS MPOTEKAHUS PEAKIIMN MEXAY JICKTPOJIUTAMU 10 KOHIIA.
Psn akTUBHOCTH METAJLIOB.

OO0mue XUMHUYECKHE CBOWMCTBA IIENOYEH: B3aWMOJCHCTBHE C KHUCIOTaMH, OKCHUIAMHU
HEMETaJUIoB, cojsiMu. OOmmue XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHUM:
B3aMMOJICHICTBUE C KUCIOTaMU, Pa3JI0OKEHNE TIPH HarPeBaHHUU.

OO0mue XUMHUUYECKHE CBOMCTBA CpPEIHUX COJICH: B3aUMOJCHCTBHE C KHUCJIOTAMH,
[I€JI04YaMH, COJIIMM U MeTaJllaMu. B3auMoielicTBHE KUCIBIX COJIEH CO IIeI0YaMHu.

IM'uaponu3 kak oOMEHHOE B3aUMOJCUCTBUE COJIEH C BOJAOW. ['MApONM3 CONMHM CHUIIBHOTO
OCHOBaHHUSI W Ciab0W KuCHOTHL. [maponn3 comm c¢1aboro OCHOBAaHWS M CHJIBHOW KHCIIOTBHI.
Bonopoausrnii nokazarens (pH).

CBoiICTBa KHCIIOT, OCHOBAHUI, OKCUJOB U COJIEH B CBETE TEOPHM DIICKTPOIUTHUECKOMN
JUCCOITHAITMN U TIPEJICTABIICHUM 00 OKHCIUTEITbHO-BOCCTAHOBUTEIBLHBIX PEAKITHSX.

JdemoHcTpauuu

HcnbiTaHne BEMECTB U X pacTBOPOB Ha 3JIEKTPOIIPOBOIHOCTb.

3aBUCHUMOCTB AIIEKTPONPOBOAHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTPALUH.

JIBH)KEHHE OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

Onpenenenue xapakTepa Cpelibl B pacTBOpax COJICH.

JlaGopaTopHble ONBITHI

Juccouunanus ciabbiX 3JIEKTPOIUTOB HA MPUMEPE YKCYCHON KUCIOTHI.

N3meHeHne okpacku MHAUKATOPOB B KMCIIOTHOM cpee.

Peaknus HelTpanu3anuu pacTBOpa IEIOUN PA3IUYHBIMU KUCIOTAMHU.

[Tonyuenue runpoxcuna meau(ll) u ero B3aumoielicTBUE C pa3TUYHBIMU KUCIOTAMH.

B3anmoelictBue cuiibHBIX KHUCIOT ¢ okcuaoM meau(Il).

B3anmopeiicTBue KUCIOT ¢ METalIaMH.

KauecTBenHas peakiius Ha KapOOHAT-HOH.

[Tonyyenue cTyiHA KPEMHUEBON KUCIOTHI.

KauecTBeHHas peakuus Ha XJIOPU[- UITU CYNIb(aT-HOHBI.

N3meHeHne oKkpacku MHAUKATOPOB B LIEJIOYHOM cpee.

B3aumonencTBue mienoyen ¢ yrileKuciabM ra3oM.

KauecTtBeHHas peakuus Ha KAaTUOH aMMOHHS.

[Tonyuenue runpoxcuna meau(ll) u ero paznoxxenue.

B3aumoneiictBue kapOOHATOB € KUCIOTaMHU.

ITomy4yenune rugpokcuna sxenesa(Ill).

B3aumogeiictue xene3a ¢ pactBopoM cyibdara meau(Il).

IIpakTnyeckne padoTsl

1. Pemrenne skciepuMeHTANIBHBIX 33a4 110 TeME «DIEKTPOTUTUYECKAs TUCCOLUALIUS.
HeMeTasibl M UX COeIUHEHUS

CrpoeHue aroMOB HEMETAUIOB M HUX IIOJIOXKEHHE B MEPUOJMYECKON cucreme. Psp
ANEKTPOOTpULATENBHOCTH. Kpucraminueckue pemeérkd HEMETANIOB — MPOCTHIX BEHIECTB.
Oduznyeckue cBoiicTBa HemeTalioB. OOmmMe  XUMUYECKHE  CBOWMCTBA  HEMETAIJIOB:
OKUCITUTENbHBIE U BOCCTAHOBUTEIIbHBIE.

12



lanorensl, cTpoeHHE HX aTOMOB M MOJIEKyld. Du3nuecKue U XUMHUYECKUE CBOKCTBA
raJIor€HOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB I'aJIOTEHOB B 3aBUCHUMOCTH OT MX IOJIOXKEHUS
B Iepuoauueckod cucreme. HaxoxaeHue TajloreHoB B IPUPOJE M HUX IOJIyYEHHE.
buonorunyeckoe 3Ha4eHNE U IPUMEHEHUE raJOr€HOB.

l'amoreHoBOIOpOABI W COOTBETCTBYIOLIME WM KHUCIOTHI: IUIABUKOBAas, COJISHAs,
OpOMOBOJIOpOIHASI, MOAO0BOJAOpOaHAst. ['amoreHunsl. KauecTBeHHBIE peakIyy HA TaJlOTCHU-
noHsl. [IpuMeHenne coeAMHEHN TrajlOTeHOB.

Obmas xapakrepuctuka snemMeHToB VIA-rpynnel. Cepa B mpupojen €€ NoJaydyeHHue.
AnnoTponHsle MoAM(UKALMU CEpbl U HUX CBOMCTBA. XHMHYECKHE CBOMCTBA cepbl U €€
IIPUMEHEHHUE.

CepoBo10poA: CTPOEHUE MOJIEKYIIbI, (PU3UYECKUE U XUMHUECKHUE CBOMCTBA, NIOJyYEHHUE U
3Hauenue. CepoBogopoanas kuciaora. Cynbhuasl 1 ux 3HaYeHue. JIroMuHOPOpHI.

Oxkcun cepoi(IV), ceprucras kucnota, cynbGutel. KauecTBeHHas peakius Ha CyJIbpUT-
HOH.

Oxcup ceprl(V]), cepnast kucnota, cyibgpatsl. Kpucramioruaparst.

CepHast KMCIIOTa KaK CHWJIbHBIN 371eKTpoiuT. CBoMCcTBa pa30aBI€HHOM CEpHOI KHCIOTHI
KaK TUIIMYHOM KHUCIIOTBI: B3aUMOJIEWCTBHE C MeETalJIlaMH, OCHOBHBIMH U aM(OTEpHBIMU
OKCHJaMH, OCHOBAHUSAMHU M aM(POTEPHBIMU THAPOKCUAaMHU, coyisiMU. KauecTBeHHast peakius Ha
cynbdaT-uoH.

OOmiass xapakTepucTHKa »3JeMeHTOB VA-Tpymmbl. A30T, CTpPOEHHE €ro aromMa
Y MOJIEKYJbl. ODU3NYECKHE U XUMHUYECKHE CBOMCTBA U MMPUMEHEHNE a30Ta. A30T B MPUPOJIE U €0
OunosioruuecKast poJb.

AMMUak, cTpoeHue MOJIEKYJbl M pU3NYecKUe CBOMCTBA. AMMUAYHasl BOJIa, HAIIAThIPHBIN
CHUPT, TUIpAT aMMHaka. J[OHOpPHO-aKUENTOpPHBIH MEXaHHW3M OOpa30BaHMs CBSI3U B KAaTHOHE
aMMoHuA. BocctaHoBuTenbHBIE CBOMCTBa amMmuaka. CoiM aMMOHMS W UX IPUMEHEHUE.
KauectBeHHas peakuys Ha KaTHOH AMMOHHSL.

Oxcuapl a3ota: HecoseoOpasyrolue M KUCIOTHBIE. A30THCTas KHUCIOTa U HUTPUTHI
A30THas KUCIOTa, €€ NoydyeHrue u cBorcrra. Hutpartsl.

®docdop, crpoerune atoma u awtoTpornus. Dochuasl. Dochun. Oxeun dhochopa(V) u
dhochopnas (oprodocdopnas) kucinora. Docharsr.

OO6mas xapaxkTtepuctuka s1eMeHTOB I[VA-Tpymnmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB,
MPOCTBIX BEUIECTB U COCAUHEHUMN B 3aBUCHMOCTHU OT MOJIOKEHHS HJIEMEHTOB B NEPHOIUYECKON
cucteMme. YriepoJ. AJOTponHble Moaudukanuu: anMas, rpagutr. AMOpPQHBIN yriepoa: caxa,
AKTUBUPOBAHHBIA yroiab. AjcopOmus. XUMHUYECKHE CBOWCTBA yriepoja. Kokcoxumuyeckoe
MIPOM3BOJICTBO U ero mpoaykuus. KapOusl.

Oxcup yrnepona(Il): ctpoenne monexynsl, nonydenue u ceoiictBa. Oxcua yriaepona(lV):
CTPOECHHME MOJIEKYJIbI, MOJYyYEeHUE U CBOMCTBA. YroibHass KUCIO0Ta. COJM YroJIbHOW KUCJIOTHI:
KapOOHAThI U THIPOKapOOHAThL. TexHu4yeckas U MUIIEeBas CoJa.

Opranunueckasi XUMHS. YTJIEBOJOPOIbI.

Mertan, 3TaH W HpomaH Kak MpeJesbHbIE (HACHIIICHHBIE) YIIEBOAOPOIbl. DTHIEH U
alleTWJIEH Kak HemnpeelbHble (HEHACBIIICHHbIE) YIrieBoaopoabl. CTpyKTYpHbIE (OPMYIBI
BeELIECTB. [ 'opeHue yrneBoaopo1oB. Peakuyu qeruapupoBaHysi NPeAeIbHbIX YIIIEBOJOPOIOB.

CrnupTel. DTHIOBBIH CIUPT, €r0 MOJTy4yeHHE, IPUMEHEHHE U (PU3MOJIOTHYECKOE JCHUCTBUE.
TpéxaTOMHBIN COUPT MIULEPHUH. YKCYCHas! KUCIIOTA KaK MPEJCTaBUTENb KapOOHOBBIX KHCIIOT.

Kpemuuii: ctpoenne aroma M HaxoxzaeHue B npupoje. Cwmnuasl u cuinad. CpoiicTBa
kpemuusi. Oxcup kpemuusa(IV). KpemuueBas kucnora u e€ comnu.

IIpousBoncTBo crekna U nemeHta. lIpoayknus CHUIMKAaTHOW NPOMBIIUIEHHOCTH:
ONITHYECKOE BOJIOKHO, KepaMuka, papdop, pasguc. OnTHuecKoe BOJIOKHO.

Hemeramnelr B mpupoge. @DpakioHHas MEpEeroHKa S>KUIKOTO BO3AyXa Kak Crocol
MOJIydeHUsl KHUCIOpoJa, a3oTa W aproHa. llomyuenue ¢Qocdopa, KpeMHHs, XJopa, HOAA.
DNEeKTPOIN3 PaCTBOPOB.
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IlonydyeHue CepHOM KHCIOTBI: CBIPbE, XMMHU3M, TEXHOJIOTMYECKas CXEMa, METOJ
KHUIAIIETO CJI0s, MPUHIUIIBI TeJI000MeHa, MPOTUBOTOKA U IupKysinun. Oneym. [Ipoussoactso
aMMUaKa: ChIpb€, XUMU3M, TEXHOJIOTMUECKasl CXEMA.

JdeMoHcTpanuu

Kosnexnuus HemeTauos.

Mopenu KpuCTaNINYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

O30HaTOp ¥ NPUHIMIIBI €70 PaOOTHI.

I'opeHne HeMeTaI0B — MPOCTHIX BEUIECTB: cephbl, pocdopa, TpeBECHOTO YIIs.

OO0pa31bl TaJIoreHoB — MPOCTHIX BELIECTB.

B3anmMoeiicTBre rajgoreHoB ¢ METaJUIaMU.

BriTecHenue xjiopa 6poMOM UJIM HOJia U3 paCTBOPOB UX COJIEH.

Konnekuust npupoAHbIX COEAUHEHUH XI0pa.

B3anmopeiicTBue cepol ¢ METaIaMU.

I'openue cepsl B kuciaopoae.

Komnexuust cynbGuaHbix pys.

KauecTtBeHHas peakuus Ha CylIb(QHUA-HOH.

ObecriBeunBaHNE OKPALIEHHBIX TKAHEH CEPHUCTHIM Ia30oM.

B3anmMoielicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEBIO.

OO6yrnuBaHrue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIOTOM.
Huarpamma «CocTaB BO3IyXa».

BuneodparmenTs! u cnaiiasl «IItnubu 6a3apsi».

[Tomyuenue, coObupanue u pacro3HaBaHUE aMMHAKa.

Paznoxxenne Ouxpomara aMMOHUS.

B3anmopelicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO.

l'openue yé€pHoro nmopoxa.

Pa3noxeHne HUTpaTa Kanus U TOPEHUE B HEM JPEBECHOTO YIrOJIbKa.

OO6pa3iel TpUpOAHBIX coenuHeHuit pocdopa.

I'openne dhochopa Ha Bo3ayXE U B KUCTOPOJE.

[Tonygyenue 6emoro Gocdopa u UCTIBITAHUE €TO CBOWCTB.

Komnexkuus «O6pa3ibl IpUPOIHBIX COSAUHEHUH yTIepOaay.

IToptper H. [. 3enunckoro. IlornonieHne pacTBOPEHHBIX BEHIECTB WM Ta30B
AKTUBUPOBAHHBIM YIJIEM.

YceTpoiicTBO MPOTUBOTA3a.

Mogenu MoneKysl METaHa, 3TaHa, TWICHA U alleTUJICHA.

BsaumoeiicTBue sTuneHa ¢ OpoMHOI BOAOH M pacCTBOPOM IEpMaHIraHaTa KaJlus.
OO01Ire XuMHUYECKUE CBOMCTBA KUCIIOT HAa IPUMEpPE YKCYCHOM KHCIIOTHI.
KauectBenHas peakuus Ha MHOTOATOMHBIE CIIUPTHI.

Komnexuus «O6pa3iubl IpUPOTHBIX COSTUHEHUM KPEMHUS.

Komnekuus crekina, KepaMHUKU, HEMEHTA U U3JEIUN U3 HUX.

Konnekuust npoayKuuyu CUIMKaTHOM MPOMBIILITIEHHOCTH.

BuneodparmenTs u crnaiipl «[Ipor3BoACTBO CTEKIIA U IIEMEHTaY.

Komnexkuus «IIpuponHbie coeIMHEHNST HEMETAIIIIOBY.

Buneodparments! u cnaiiipl «@pakiioHHas IeperoHKa >KUIKOTO BO3IyXa.

Buneopparmentsl u cnaiinel  «[lomyueHue Bomopona, KHCIOpOJa W TaJOT€HOB
NIEKTPOIUTUYECKUM CIIOCOOOM.

Mopenu anmnapaToB Ui IPOU3BOICTBA CEPHOM KUCIIOTHI.

Mopnenb KUIsmiero ciosl.

Monenb KOJIOHHBI CHHTE3a aMMHMAKa.

Buneodparments! u cnaiipl « Ipon3BOICTBO CEPHOM KUCTOTHIY.

Buneodparments! u cnaiiapl « [pon3BoICTBO aMMHaKay.

Komnexkuust «CpIpb€ U1 MOJIy4EHUSI CEPHON KUCIIOTBI».

JlabopaTopHbIe ONbITHI
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Pacno3snaBaHue rajioreHuA-uOHOB.

KavecTBeHHbBIE peakiuy Ha CYIIb(aT-HOHBI.

KauecTBeHHas peakuiys Ha KATHOH aMMOHHUS.

XHUMHUYECKUE CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.

KauectBennsie peakiuu Ha hocdaT-moH.

[Tony4yenue u CBOMCTBA YrOJIbHOM KUCIOTBHI.

KagecTBenHas peaxiust Ha KapOOHAT-HOH.

[Iponyckanue yriaekuciaoro ra3a 4epes3 pacTBOp CWIMKaTa HaTpHs.

IIpakTnuyeckune padoThl

2.MI3yyeHune cBONUCTB COJITHOM KUCIIOTHI.

3. U3ydeHue CBOMCTB CEpHOM KHCIIOTHI.

4. TlonydyeHue aMMuaKka U U3y4eHUE €ro CBOWCTB.

5. Ilomyyenue yraekucnoro raza. KauecrseHHas peakiusi Ha KapOOHaT-HOHBIL.

MeTtanibl M UX COeIMHEHUS

[lonoxxenne wMeTauIoB B IEPUOAMYECKOM CHUCTEME XUMHUYECKHX dnemeHtoB /[l U.
MeHnneneeBa, CTPOEHME aTOMOB UM KPHUCTAJUIOB MeETaLIOB. Meramnudeckas CBs3b U
MEeTaJUIMYecKass KpHUCTAIMYecKas pemeérka. Pu3nuecKkre CBONMCTBA METAJUIOB: IEKTPO- U
TEIIONPOBOJHOCTh, OTPAKAIOIIAsl CIOCOOHOCTb, INTACTUYHOCTh. YEPHbIE U [IBETHBIE METAJLIIBI.

Mertamibl Kak BOCCTAHOBUTEIHU. DJIEKTPOXUMHUYECKUHN psAl HanpspkeHW. B3aumopeiicTBue
METAJUIOB C HEMETAJIJIAMHU, OKCUJAMH, KACIOTAMH, COISAMU. AITFOMUHOTEPMHUSL.

OO6mas xapaktepuctuka 3jeMeHToB |A-rpynmnbl. OKcuIpl M THUAPOKCUABI IIETOYHBIX
METAJUIOB, UX MOJydE€HUE, CBOWCTBA, IPUMEHEHNE. BakHelue CoM MIEeTOYHbIX METAIIIIOB, UX
3HA4YE€HHE B IPUPOJE U KU3HU YEIIOBEKA.

O6mrass  xapaktepuctuka  dnemMeHToB  |IA-rpynmel. Okcuabl W THIAPOKCHIIBI
LIEJI0YHO3EMENbHBIX METAJUIOB, MX IOJIY4Y€HUE, CBOMCTBA M NpUMEHEHME. BaxkHelmue comau
IIEJIOYHO3EMETIbHBIX METaNIOB, MX 3HAU€HHE B MPUPOJE M KU3HU ueioBeka. KapOoHarel u
TUAPOKApPOOHATHI KAJIbIIUS.

Bpemennas u nocrosiHHas KECTKOCTh Bobl. CrIOCOOBI YCTpaHEHUsI BPEMEHHOM KECTKOCTH.
Crioco0Obl ycTpaHEeHUsI TIOCTOSIHHOM KECTKOCTH.

CoeauHeHus aliOMUHHS B mpupoje. XUMHYECKHE CBoMcTBa amoMuHHS. OcoOeHHOCTH
OKCHJIa ¥ THAPOKCUIA AMIOMUHUS KaKk aM(QOTEPHBIX cOeqUHEeHHI. BaxHeilmue coym amoMUHus
(xmopun, cyasdar).

OcoOenHoctu cTpoeHust atoma xkenesza. JKenezo B mpupojne. Baxkueilmue pyasl xenesa.
[Tonydyenue uyryna u cramm. Oxcupl u ruapokeuapt sxeneza(ll) u (IT). Comm xeneza(Il) u (III).
OO6HapyxeHue KaTHOHOB elle3a B pacTBOpe. 3HAUeHUE COeIMHEHUI Kee3a.

Koppo3sus razoBas (xumudeckasi) ¥ 3JIEKTPOXUMHUYECKAs. 3allUTa METAJIOB OT KOPPO3HH.
Meramet B npupone. Ilowarue o weramnypruu. UYépHas UM LBETHas MeETaJLUTyprusi.
[Iupomeramnyprus, TUAPOMETAIUIYprus,  3AEKTpoMeTaimyprus.  JIOMEHHbI  mpolecc.
[lepepaboTka yyryHa B cTallb. DIEKTPOJIU3 PACILIABOB.

JdeMoHcTpanun
BzaumopericTBrue HATpUsI, TUTUS U KAIBIUS C BOJIOM.
I'openue HaTpusi, MarHus U keje3a B KUCIOPOJE.
Bcenbiika TepMuTHOM cMecH.
B3aumonelicTBue cMecH MOPOIIKOB CEPBI U JKETIE3a, IIUHKA U CEPBI.
B3aumoeicTBue altOMUHNSA C KACIOTaMU, IEN0YaMU U BOJIOM.
B3anmopeincTeue xene3a U MEAU C XJIOPOM.
B3anmMopelictBre Meau ¢ KOHLUEHTPUPOBAHHOUW CEPHOM KHUCIOTOM M a30THOM KUCIOTOMU
(pa36aBiieHHON ¥ KOHIICHTPUPOBAHHOM).
Oxpacka mIaMeH! COEIMHEHUSAMHU 1EJI0YHbIX METAJIOB.
Oxpacka mI1aMeH! COEIMHEHUAMU ILEJ0YHO3EMENBHBIX METAIIJIOB.
lNamenue usBecTu BOJIOM.
[Tonmyuenne xKECTKOM BOABI B3AMMOAECHCTBUEM YIIIEKUCIIOTO I'a3a ¢ U3BECTKOBOW BOJIOM.
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YcTpanenue BpeMEHHOH KECTKOCTH KUIISTYCHUEM U I00ABIICHUEM COJIbI.
Ycrpanenue noCTOSHHON KECTKOCTU AOOABICHUEM COJIBI.

WNonutel 1 npuHIUN UX AelicTBHs (BUICOPparMeHr).

Koutekuust npupoJHbIX COEIMHEHUN ATTFOMUHUSL.

Buneodparmentst u cnaiiapl «OKCHIT aTIOMUHUS M €70 MOAU(DUKAITTI.
[omy4yenne ampOTEpPHOTO TUAPOKCHIA ATIOMUHUS M UCCIIEIOBAHUE €r0 CBOMCTB.
Komtekuus «XuMHAYECKUE NCTOYHUKU TOKA.

Pe3ynbTarhl AMUTENBHOTO SKCIEPUMEHTA M0 U3YYEHHIO KOPPO3UM CTAJIBHBIX U3JCIUN B
3aBUCHUMOCTH OT YCJIOBHI IIPOLIECCOB.

Boccranosnenne menu u3 okcuna meau(Il) Bogopomom.

Buneodparments! u cnaiiap! « [pon3BOICTBO UyryHa U CTAIN».
BuneogparmenTs u cnaiiasl «M3aeaus U3 4yryHa u CTaam.

BuneodparmenTs! u cnaiifpl «[Ipon3BoACTBO alFOMUHUSY.

JlabopaTopHbIe ONBITHI

BsaumoneiictBue xxenesa ¢ pactBopoM cynbdara meau(1l).

[Tosydenune n3BECTKOBOW BOJIBI M OTIBITHI C HEM.

[Monyuenue ruapoxcuaos xenesa(ll) u (111).

KauecTBeHHbIE peakIMi Ha KATHOHBI XKeJle3a.

IIpakTHYeckne padoThI

6. KéctkocTh BOJBI U CIOCOOBI €€ yCTpaHEeHHUSI.

7. Perennie skcriepuMeHTANIBHBIX 3aa4d 10 TeMe «MeTaiby».

XuMHS M OKPYKAIOLIAS cpeaa

Crpoenue 3emnu: sSapo, MaHTHs, 3€MHas Kopa, auTocdepa, rumapocdepa, armocdepa.
Xumuueckui coctaB 3emiuu. ['opHbie mopoasl. Munepanbl. Pynel. Ocagodnbie TOpHbIE TTOPOIBI.
[Tone3Hpie uckonaeMele.

HcTouyHnKr XUMHUYECKOTO 3arpsi3HEHUs OKPY)KaloIIeH cpenbl. [ 100anbHbIe SKOJIOTHIECKUE
npoOieMbl  YeJNOBEYeCTBa: HapyIIEHHEe OHOTe€OXMMHYECKHX KpPYrOBOPOTOB XMMHUYECKHUX
3JIEMEHTOB, MOTEIVIEHUE KJIMMAaTa, KUCIOTHbIE NOXKIU U Ap. O30HOBBIE AbIpbl. MexayHapoIHOe
COTPYIHHYECTBO B OO0JAaCTH OXpaHbl OKpYKalolleld cpeabl OT XUMHYECKOTO 3arpsi3HEHUs.
«3enéHass XUMUI».

JdemoHcTpauuu

BuneodparmenTs! u crnaiinsl «CtpoeHue 3eMiid U €€ XUMHYECKHI COCTaB.

Kosnexuust MUHEPAIOB ¥ TOPHBIX TOPOJ.

Komnekuus «Pyapsl MmeTanioBy.

BuneodparmenTs u ciaiapl «I'obanbHble SKOJIOTHUECKUE TPOOIEMbI UETIOBEYECTBAY.

BuneodparmeHTs! U Clialiibl O CTENEHN KOJOTHYECKON YHCTOTHI TOBApa.
JlaGopaTopHble ONBITHI

N3yuenue rpanura.

N3yuenne MapKUpOBOK pAa3jIMYHBIX BUJOB MPOMBIIUICHHBIX U MPOJIOBOJIBCTBEHHBIX
TOBApPOB.

O000menne 3HaHUH 10 XHMHH KypPCca OCHOBHOM INKOJIBI.
IToaroroBka kK OCHOBHOMY roCyAapCTBEHHOMY JK3aMEHY

CrpoeHune aTroma B COOTBETCTBUU C IMOJIOKEHNEM XUMHUYECKOTO IEMEHTA B IIEPUOAUYECKOU
cucreme. CTpoeHue BELIECTBA: XMMHUYECKAsl CBSA3b M KPUCTAIIIMYECKAs. PEIIETKA. 3aBUCUMOCTD
CBOMCTB 00pa30BaHHBIX JIEMEHTAMH MPOCTHIX BEIIECTB (METANIOB, HEMETAIIOB, OJaropoaHbIX
ra3oB) OT IOJIOKEHHs 3JEMEHTOB B IMEpPHOAMUYECKON cucteMe. THUIMOJOrus HEeopraHWYecKUX
BEILIECTB, pa3/ieJIeHUE UX Ha Kiacchl U rpynmnsl. [IpeacraBurenu.

[Ipu3Haku U yclOBHS NPOTEKAHUS XUMHUYECKUX peakiuil. TUMogorus XuMUuecKuX peakuui
o pa3IUYHBIM MpU3HAKaM. Peakun HMOHHOT'O oOMeHa. OxucnaurenpHo-
BOCCTaHOBUTEJIbHBIE PEAKIIUU.
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XUMUYECKUE CBOMCTBA IPOCTBIX BEIIECTB. XapaKTEpHbIE XUMHUYECKHME CBOKCTBA
COJIe00pa3yoIMX OKCHIOB, THIPOKCHAOB (OCHOBAaHHM, KHCIOPOJCOJCPKAIMX KHUCIOT U
aM(OTEPHBIX TUAPOKCHIIOB), COJICH.

YueOHO-TeMaTHYeCKOe IJIAHUPOBAHHE

8 kiace
Ne HaumenoBanue paszzenos (Tem) Konuuectso B ToMm uncne Ha mpoBeeHne
4JacoB 10 IIpakTrnuecknx KonTtponbHbIX
nporpamme pabot pabot
1 HauanbHble TOHATHS B 3aKOHBI XUMHAH 21 3 1
2 | Baxneiimue npencTaBUTeIH 18 3 1
HEOPraHMYECKHUX BEIICCTB.
KonudecTBeHHBIC OTHOIIICHUS B XUMUHU
3 OCHOBHBIE  KJIAaCCBI ~ HEOPraHWYECKHX 10 1 1
COEIMHEHU I
4 | Ilepuommdeckuii 3akoH U [lepruoanyeckas 8 0
cUCTeMa XUMH4YecKux osyieMeHToB JI. U.
MeHnzeneeBa 1 CTpOEHHE aTOMa
5 | Xumuyeckass  cBa3b.  OKHCIHUTEIHHO- 11 0 1
BOCCTaHOBUTEJIbHBIC PEAKIINH
Htoro 68 7 4

Y4eOHo-TeMaTH4YeCKOe NJIAHMPOBAHHE

9 kJacc
No HaumenoBanue pa3aenos (Tem) KosuecTBo B ToMm yncie Ha mpoBeneHue
4acoB 110 [MpakTnyeckux KoHnTpoabHbIx
nporpamme pabot pabort
1 | IloBTOpenue u 00oOIIECHHE CBEICHUI 110 5
Kypcy 8 kiacca
2 | XuMHUYeCKHEe Peakluu B pacTBOpax 10 + 3 (u3 1 1
AJIEKTPOJIUTOB pe3epBa)
3 | Hemeraiuiel 1 X coeqUHEHUS 25 4 1
4 | MeraJuisl 4 UX COEIUHEHUS 16 2 1
5 | XuMus 1 oKpyxaromias cpena 2
6 | O0oOmenne 3HaHUN TO XUMHMH 3a KypC 7 1
OCHOBHO1 IITKOJTBI.
Hroro 68 7 4

Kanengapuo-remarudeckoe mianuposanue. «KXUMMUA»
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Ipuioxkenue 1 - KajengapHo-remaTuieckoe INIaHUPOBaHMe B 8 Kiacce
IIpuioxkenue 2 - KajengapHo-TteMaTuieckoe IiiaHupoBanme B 9 Kiace
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