[Tpunoxenue k OOIT
MBOYCOIII c. Tumupsizeso.

I[HosicuuTeIbHAS 3aNIMCKA.
Pabouast mporpamma yueGHOTO Kypca 1o xumuu s 8- 9 kiacca pazpaboTaHa Ha OCHOBE
®I'OC BTOPOro MOKOJIEHHUS, MPUMEPHOUN MPOrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus 10
xumuu, [lpuMepHON mporpaMMbl OCHOBHOTO 00mIero oOpa3oBaHHS IO XUMHU W
[Iporpammel Kypca xumun s 8-9 kimaccoB 0011e00pa3oBaTENbHBIX YUPEXKICHUH, aBTOP
HH. Tapa. (Xumwus. PabGoume mnporpammsel. IIpenvernHass nuHUS  y4eOHHKOB
I'.E.Pyn3utuca, ®.I'. denpamana 8-9 kmaccel: yuel. mocobue s 00meoOpas3oBar.
opranm3ammii/ H.H Iapa. - 3-e uzn.,nmepepad.-M.: IIpocsemenue, 2019. -48c. — ISBN 987-
5-09-065302-2 ). [annas paOouas mporpaMma peajgu3yerca B y4YeOHHKaX s
obmeoOpazoBarenbHbIX yupexaeHud [.E. Pymasutnca u ®.I'. ®enpamana «Xumus. 8
KJ1ace» U «XuMHUsl. 9 Kacey
PabGouass mporpamma 1O XUMHUHU [JI1 OCHOBHOM IWIKOJIBI COCTaBJ€HA Ha OCHOBE!
@DyHIaMEHTAILHOTO fAJlpa CcojJepkKaHusi 001Iero o0pa3oBaHHWSs M B COOTBETCTBUU C
['ocynapcTBEHHBIM ~ CTaHZapTOM 00mero obpaszoBanus (mpuka3 MHHHCTEpPCTBA
obpasoBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897);
®enepanpaoro 3akoHa oT 29 nmexabps 2012 roma, Ne273 (denmepanbHblii 3akoH «O0
oOpazoBaHuu B POy);
IlocranoBnennss ['maBHOTO I'OCymapcTBEeHHOro caHuTapHoro Bpada Poccuiickon
Oenepanuu «O06 yrBepxkaennn Canllun 2.4.2821-10 «CaHUTapHO-3MHIEMHOIOTHICCKAC
TpeOOBaHMSI K YCIOBUSIM UM OpraHu3alud OOydeHHss B 00I1e00pa30BaTEeIbHBIX
yapexaeHusx» ot 29.12.2010 Nel189;
[Tpukaza Munooprayku Poccun ot 31.03.2014 Ne 253 «O06 yTBepkaeHnn (heaepasbHOTO
nepevHsi y4eOHUKOB, PEKOMEHIYEMBIX K HMCIOJIb30BAaHHUIO TMPHU peaTn3allid HUMEIOIINX
rOCyJapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTENbHBIX IMPOrpaMM HAYalbHOTO OOIIEro,
OCHOBHOT'O 00IIIETO, CpeHEro 00IIero 00pa3oBaHms»
MecTo yueOHOro npeaMera B yueOHOM IJIaHe
B oOpazoBarenbHoil TporpamMMe 1Mo XMMUU Ha W3YYEHUE XUMUU B § Kiacce OTBOAMTCS |
yac u B 9 kjacce - 2 yaca B HEAEINIO.
PaGouass mporpamma mupemycmarpuBaeT (OPMHPOBAHHUE y ydYaIIMXCAd 001IeyYeOHBIX
YMEHMH ¥ HABBIKOB, YHHBEPCAJIbHBIX Y4YeOHBIX /[ACHCTBHH M KJ/IIYeBbIX
KOMIIETEeHIIUIi: YMEHHE CaMOCTOSITEIPHO W MOTHBHPOBAHHO OPTraHW30BBIBATH CBOIO
MO3HABATENIBbHYIO JESTEIbHOCTh, YMEHHE Pa3BepHYTO OOOCHOBBIBAThH CYXKICHHSI, 1aBaTh
OTpe/eNeHsl, MPHUBOIUTH JOKA3aTENbCTBA;, OIICHWBAHWE M KOPPEKTUPOBKA CBOETO
MOBEICHUS B OKPYIKAOIIIEM MHUPE.
Ilnanupyemblie pe3yabTaThl H3yUeHHUsI Y4eOHOT0 MpeaMeTa
BeinyckHUK Hayuumca:
®OIMCHIBATh CBOMCTBAa TBEPJBIX, KHUIAKUX, Ta3000pa3HBIX BEIIECTB, BBIACIAS WX
CYIIIECTBCHHBIC MTPU3HAKH;
®XapaKTEepPU30BaTh BEIECTBA MO COCTaBYy, CTPOCHHUIO M CBOWCTBaM, yCTaHABJIMBATH
MIPUYHHHO-CJICACTBEHHBIC CBSI3U MEXKY JTAHHBIMU XapaKTePHUCTHKAMH BEIICCTBA;
®pacCKphIBaTh CMBICII OCHOBHBIX XHMHYCCKHX IIOHSATHH: aTOM, MOJICKYJIa,
XUMUYECKUN AIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEGHTHOCTh, UCTIONB3YS
3HAKOBYIO CHCTEMY XUMUU;



e11300paXkaTh COCTaB MPOCTEMIIMX BEHIECTB C MOMOIIbIO XHUMHYECKUX (PopMyl u
CYIIHOCTh XMMHYECKUX PEAKIIMI C MOMOIIbI0 XMMUYECKUX YPAaBHEHU;

®BBIYUCIISITH OTHOCUTENIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, a TAKXKe
MAaCCOBYIO JOJIF0 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUSX;

®CpaBHUBATh M0 COCTABY OKCHUJIbI, OCHOBaHUS, KUCJIOTHI, COJIH;

e KJTaCCHU(UITMPOBATh OKCHUIBI M OCHOBAHMS MO CBOMCTBaM, KHCJIOTHI M COJIM — TIO
COCTaBy;

®OIMChIBATh COCTAB, CBOWCTBA M 3HAuYeHHE (B TPUPOAE U MPAKTUYECKOU
NEATEIbHOCTH YeJI0OBEKa) MPOCTHIX BEUIECTB — KMUCIOPOAa U BOAOPOA;

®I10J1b30BATHCS JTAOOPATOPHBIM 000PYIOBAaHUEM U XUMHUYECKOM MOCYI0M;

®[IPOBOJIUTH HECJOXXKHBIE XUMHUYECKHE ONBITHI U HAOMIOACHUS 3a H3MEHEHUEM
CBOMCTB BELIECTB B TIpolleCC€ UX TMpeBpalleHuil; coOIogaTh MpaBWiIa TEXHUKU
0€30MacHOCTH MPU MPOBEICHUN HAOIIOACHUI U OIBITOB;

epa3nyaTh AKCIEPUMEHTAIBHO KHUCJIOTHI M IIEJIOYH, TOJb3YSICh HHIUKATOPAMU;
0CO3HATh HEOOXOJUMOCTh COOJIIOACHUS Mep 0€30MacCHOCTH MPU OOPAIICHUH ¢ KUCIOTAMU
U 1IEJI0YaMH.

e KnnaccupuuupoBaTs MHOr00Opa3zue XMMUYECKUX PEeaKINi

e I3y4ynT CBOMCTBA METAJUIOB, HEMETAJIJIOB U UX COECIMHEHUI

BoInyCKHHUK noOJIyYum 603moxicHOCHb HAYUUMbCA

eIpaMOTHO 0OpamiaThCs C BEIIECTBAMHU B IMOBCETHEBHOM KU3HU;

®0CO3HaBaTh HEOOXOJUMOCTH COOJIIOJCHUSI TMPABUI HKOJOTHMUECKH O€30MacHOro
MOBEACHUS B OKPYXKAIOLIEH NPUPOIHON CPEE;

®[IOHUMATh CMBICJI U HEOOXOJUMOCTh COOJIIOACHUS MPEANUCAaHUN, MPeJlaraeMbIX B
MHCTPYKITUSX TI0 UCIIOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JP.;

®IICIIOJIb30BATh NPUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHTHOCTH TIPU BBITIOJHEHUU
HCCIIEIOBATENIbCKUX TPOCKTOB IO M3YYEHUIO CBOMCTB, CIOCOOOB TIOJIYYEHUS U
pacrio3HaBaHUsl BELIECTB;

®pa3BUBaTh KOMMYHUKATHBHYI) KOMIIETEHTHOCTh, WCIOJB3Ys CPEACTBA YCTHOTO U
MMMCbMEHHOTO OOIICHHMS, MPOSBIATh TOTOBHOCTh K YBAXEHUIO MHOW TOYKH 3PEHUS MPU
00CYXJIEHUH PE3yIbTaTOB BHIMOJHEHHOUN PaOOTHI;

®00BEKTUBHO OIEHWBATh MH(POPMAIMIO O BEIIECTBAX W XUMHUYECKHX IMpoIleccax,
KPUTUYECKH OTHOCHUTHCSI K TICEBJOHAYYHOU HH(pOpMAIMHU, HEI0OPOCOBECTHOM pEKiIame,
Kacarollecst UCIOIb30BaHUs Pa3IMUHbIX BEIIECTB.

Iepnoauyecknii 3aKOH M TNEPUOAUYECKAS CHCTEMAa XUMHYECKHX 3JIEMEHTOB
.. MenaesieeBa. CTpoeHue BelecTBa.

BrinyckHuk Hayuumcs:

eKIacCUPUIIMPOBATh XMMUYECKHUE AJIEMEHTHl Ha METaJLIbl, HEMETAJJIbI, AJIEMEHTHI,
OKCUJIBI W THAPOKCUIBI KOTOPHIX aM(pOTEpHBI, W HHEPTHBIC D3JEMEHTHI (Ta3bl) s
OCO3HAHMSI BAXKHOCTH YIOPSIIOYEHHOCTH HAYYHBIX 3HAHUI;

®paCKpbIBaTh CMBICH nepuoandeckoro 3akona .M. Menneneena;

®OIMUCHIBATh M XapaKTEPU30BaTh TaOIUYHYIO (OpMYy MNEPUOIUUYECKON CHUCTEMBI
XUMUYECKUX DJIEMEHTOB;

®XapaKTEpPU30BaTh COCTaB aTOMHBIX SIJIEP M PACHpPENCNICHHE YKCIIa JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX MEPUOAOB MEPUOAUUECKON
CUCTEMBI, a TAK)KE KaJIUSA U KAJIBIIHS,;



epa3My4aTh BHUJbl XUMHUYECKON CBS3U: MOHHYIO, KOBAJCHTHYIO TMOJISIPHYIO,
KOBQJICHTHYIO HETIOJISPHYIO U METAITTUYECKYIO;

e1300pakaTh dJEKTPOHHBIE (OPMYJIBI BEIIECTB, OOPA30BAHHBIX XHWMHUYECKUMHU
CBSI3SIMH Pa3HOTO BHJIA;

®BLISIBJISITH 3aBUCHMOCTH CBOWMCTB BEIIECTBA OT CTPOCHHSI €r0 KPUCTAUTMYECKOU
peueTk (MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METaJUTMYECKOM );

®XapaKTepPU30BaTh XUMHUYCCKHUE JIEMEHTBI U UX COCAMHEHHUS Ha OCHOBE IMOJIOKCHUS
AJIEMEHTOB B MIEPHOIUYECKON CUCTEME U OCOOCHHOCTEH CTPOCHUS X aTOMOB,;

®OIMKUCHIBATh  OCHOBHBIE  MpeAnocbuUiku  oTkpbiTua .M.  MeHneneeBbsiM
MEPUOINYECKOTO 3aKOHA M TIEPUOAUYECKON CHCTEMBI XHWMHUYECKHX OJJIEMEHTOB H
MHOTO00pa3HYI0 HAYYHYIO ACSITEIHHOCTh YICHOTO;

®XapaKTEpU30BaTh HAYYHOE U MHPOBO33PEHUYECKOE 3HAUYCHHE MEPUOIUUYECKOTO
3aKOHA U MEePUOIUIECKON CUCTEMbI XUMHYEeCKUX deMeHToB JI.1. Menneneena;

®0CO3HABaTh HAyYHBIC OTKPBHITUS KaK Pe3yJbTaT JJIMTEIbHBIX HAOI0ICHHUM, OTIBITOB,
Hay4YHOU TOJICMHUKH, IIPEOAOJICHUS TPYIHOCTENH U COMHECHHI.

BbInycKHMK nOJIyYum 603mo0x1cHOCHIb HAYUUMbCA

®0CO3HABAaTh 3HAYCHUE TEOPETHUYECKHX 3HAHUU JUISI TPAKTUYCCKON ICATEIHHOCTH
YeJIOBEKa;

®OIMCHIBATh M3YYCHHBIC OOBEKTHl KaK CHCTEMBI, NMPUMEHSS JIOTUKY CHCTEMHOTO
aHalIN3a,

SIIPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSX IEPHUOAUYECKON CHUCTEMBl XHUMHUYECKHUX
AIIEMEHTOB 711 OOBSICHEHUS U TIPEABUICHUS CBOMCTB KOHKPETHBIX BEIIIECTB;

epa3BUBaTh MHPOPMAIIMOHHYIO KOMIIETEHTHOCTh ITOCPEJACTBOM YTIIyOJIeHUS 3HAHUN
00 WCTOPUU CTAHOBJICHUS XMMHUYECKOW HAyKH, €€ OCHOBHBIX MOHATHH, MEPHUOTAIECKOTO
3aKOHa KakK OJHOTO W3 BAXHEHIIMX 3aKOHOB TIPHUPOMABI, a TAKKE O COBPEMEHHBIX
TOCTUKEHUSIX HAYKH U TCXHUKH.

MHoroo0pa3ne XUMHYECKHX PeaKIHH.

BrinyckHuk Hayuumcs:

®00BSACHATH CYyTh XMMHUYECKHUX MPOIIECCOB;

®HAa3bIBATh MPU3HAKH U YCIOBHSI MIPOTEKAHUS XUMUYECKUX PEAKITU;

®yCTaHABJIMBATh MPUHAIICKHOCTh XUMHUYECKOW PEAKIIUU K OTPEICTICHHOMY THITY T10
OJTHOMY 13 KJIACCU(HUITUPOBAHHBIX ITPU3HAKOB:

1) mo ymMcay W COCTaBy MCXOJHBIX BEIIECTB W TPOJIYKTOB pPeaKIHH (peakiuu
COCIMHEHHS, PA3JIOKEHHUsI, 3aMEIIICHUS 1 0OMEHa);

2) TO BBIICICHHUIO WX TIOTJIOIMIEHUIO TEIUIOTHl (Peakiuu 3K30TEPMHUYCCKUE H
SHAOTEPMUYECKHUE);

3) Mo M3MEHEHHUIO CTENCHEH OKHCICHUS XMMHYECKHX JJIEMEHTOB (OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIE PEAKIIUHN);

4) mo o6paTUMOCTH TIpoiiecca (peakuu oOpaTUMbIEe U HEOOpATUMBIE);

®Ha3bIBaTh ()AaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUUYECKHUX PEAKITU;

®Ha3bIBaTh (DaKTOPBI, BIUSIOIINE Ha CMEIIEHNE XMMHUYECKOTO PaBHOBECHS;

®COCTaBIISAITh YPaBHEHUS DJEKTPOJUTUYECKONW JUCCOIMAIIMU KHCIIOT, IIEIOYEeH,
COJIel; TIOJIHBIE M COKpAIllCHHbICE HOHHBIE YpaBHEHUS pEakiuii OOMEHa; ypaBHEHUS
OKHUCJIUTEIIBHO - BOCCTAHOBHUTEIILHBIX PEAKIIHIA,



®[IPOTHO3UPOBATH MPOAYKTHl XMMHYECKUX peakiuil 1o QopmyliaMm / Ha3BaHHUIM
UCXOJHBIX BEIIECTB; ONpPENEsATh HMCXOJHbIE BemiecTBa mo GopmyinaM / Ha3BaHUSIM
IPOJIYKTOB PEAKIINH;

®COCTABJIATh YPaBHEHUS PEAKIMi, COOTBETCTBYIOIIMX IOCIEIOBATEIIBHOCTH
(«11emouke) MpeBpalleHuii HEOPraHMUYECKUX BEILIECTB PA3IUYHBIX KJIACCOB;

®BLISBIIATH B NPOILIECCE OAKCIEPUMEHTA TMPU3HAKHU, CBUJICTEIBCTBYIOIIUE O
IPOTEKAaHUU XUMHUYECKON PEAKIIUU;

®TOTOBUTH PACTBOPHI C ONPEIETCHHON MACCOBOM 10JIE€H PACTBOPEHHOTO BEILIECTBA;

® OIIPEIETATh XapaKTeP CPEIbl BOJHBIX pACTBOPOB KUCIOT U MIENOYEH 110 U3MEHEHUIO
OKpacKy UHAUKATOPOB;

®[IPOBOJIUTh KAYECTBEHHBIC PEAKIMU, TMOATBEPKIAIOIINE HAINYUE B BOJHBIX
pacTBOpax BEIIECTB OTIEIbHBIX KATHOHOB U AHUOHOB.

BhINyCKHUK noOIyYum 603moicHOCMb HAYUUMBCA'

®COCTABJIATh MOJIEKYJSIPHBIE M TIOJIHBIE WOHHBIE YpPaBHEHHS IO COKPAIICHHBIM
MOHHBIM YPaBHEHUSIM;

SIIPUBOJUTH TPUMEPHI PEAKIUNA, MOATBEPKIAIOIINX CYIIECTBOBAHUE B3aMMOCBSI3U
ME3K]ly OCHOBHBIMH KJIaCCAaMU HEOPTaHUYECKUX BEILIECTB,;

®[IPOTHO3UPOBATHh PE3YJIbTAThl BO3JCHCTBUS PaA3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHYECKOUN pEeaKlny;

®[IPOTHO3UPOBATH PE3YyJbTaThl BO3JIECUCTBUS Pa3IUYHBIX (PAKTOPOB Ha CMEIECHUE
XUMHYECKOTO PAaBHOBECHSI.

MHoroo0pa3sue BelecTs.

BrinmyckHUK Hayuumca:

e OIpEETATh MPUHAJIC)KHOCTh HEOPTAaHUUECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX
KJIACCOB/TPYIII: METAJUIbl U HEMETAJUIbl, OKCUbl, OCHOBAHMSI, KUCJIOTHI, COJIH;

®COCTaBIISATH (DOPMYJITBI BEMIECTB MO X HA3BAHUSIM;

® OIIPEIETATh BAJICHTHOCTh U CTENEHb OKUCJICHUS 3JIEMEHTOB B BELIECTBAX;

®COCTaBJIATh (HOPMYJIbI HEOPTAaHUUECKUX COCTMHEHUHN MO BAJICHTHOCTSIM M CTETICHSM
OKHUCJIEHUS 3JIEMEHTOB, a TaKXKe 3apsjaM MOHOB, YKa3aHHBIM B TaOJUIE PaCTBOPUMOCTHU
KHCJIOT, OCHOBAaHMI M COJICH;

®00BSACHATh 3aKOHOMEPHOCTH HW3MEHEHMS (U3WYECKUX M XUMHUYECKUX CBOMCTB
MPOCTBIX BEHIECTB M MX BBICHIUX OKCHUIIOB, OOpa30BaHHBIX 3JIEMEHTAMHU BTOPOTO U
TPETHETO MEPHOJIOB;

®HA3bIBaTh OOIME XUMHUYECKHE CBOWCTBA, XapaKTEpHbIC JUIsI TPYII OKCHUJIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

®HAa3bpIBaTh OOIME XWMUYECKHE CBOMCTBA, XapaKTEpHbIE I KaXIOro Kiacca
BEILECTB;

SIIPUBOJINTH TMPUMEPHl pPEAKLMM, MOATBEPKIAIOIMIMNX XUMUYECKHE CBOMCTBA
HEOPraHMYECKHUX BEIIECTB: OKCHIOB, KUCJIOT, OCHOBAHUI U COJIEH;

®OIpENETATh BEUIECTBO — OKUCIUTEIb M BEHIECTBO — BOCCTAHOBUTEIb B
OKHCIIUTEJIBHO — BOCCTAHOBUTEIBHBIX PEAKITUSX;

®COCTAaBJIATh AJICKTPOHHBIN OanaHC MO MPEITI0KEHHBIM CXEMaM peaKIuii;

®IIPOBOJUTH JIAOOPATOPHBIC OIBITHI, TOATBEPKIAIONINE XUMHUUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB;



®[IPOBO/IUTH JIAOOPATOPHBIE OMBITHI MO TOJYYEHHIO U COOMPAHHUIO Ta3000pa3HBIX
BEILIECTB: BOJIOPOJA, KUCIOPOAA, YIIEKUCIOrO raza, aMMHAKa; COCTABJATh YpPaBHEHUS
COOTBETCTBYIOIIMX PEAKIUN.

BhINyCKHUK MOJYYHUT 603MONHCHOCb HAYUUMBCA

* rpaMOTHO 00panaThCs C BEUIECTBAMU B TIOBCETHEBHOM KU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTh COOJIIO/ICHUS TIPABHIT IKOJIOTUYECKU OE30MacHOTO
MOBEACHHUS B OKPYKAIOILIECH IPUPOIHOUN CPELE;

* MIOHUMATh CMBICI U HEOOXOIUMOCTh COOTIOACHUS MPEANUCAHUHN, TPeIaracMbIX B
MHCTPYKIUAX 10 UCTIOJIB30BAHUIO JIEKAPCTB, CPECTB OBITOBOM XUMHUU U JIP.;

* HCMOJb30BaTh MNPUOOPETEHHBIC KIIOYEBBIE KOMIIETEHTHOCTH TPH BBIIOJHEHUU
UCCJIEIOBATENILCKUX MPOEKTOB MO H3YYEHUIO CBOMCTB, CHOCOOOB TMOJYy4YEHUS U
pacrio3HaBaHUsl BELIECTB;

* pa3BHBaTh KOMMYHMKATHBHYIO KOMIIETEHTHOCTb, UCIOJb3Yysl CPEICTBA YCTHOU H
NUCbMEHHONM KOMMYHHMKAllMU TpU paboTe C TEKCTaMU Y4yeOHUKA W JIOMOJHUTEIbHON
JUTEPATYpPOM, CIPABOYHBIMU TaOJHIIAMH, MPOSBIATH TOTOBHOCTh K YBaXKEHHUIO WHOMN
TOYKH 3PEHUS MIPU OOCYKJICHUU PE3YJIbTATOB BBHIMOJIHEHHOU PaOOTHI;

* 00BEKTHBHO OLIEHMBATh MH(OPMALMIO O BELIECTBAX M XMMHUYECKUX Mpoleccax,
KPUTHUYECKA OTHOCUTHCS K TICEBIOHAy4YHOU mH(OpManmu, HeJ0OpOCOBECTHON peKiiame,
KacarouIeiicsl UCIOJIb30BaHUS PA3JIMYHbIX BEIIECTB.

* OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUU [JIsl MPAKTHUYECKOW AESTENbHOCTU
YEJI0BEKa,;

* ONUCHIBATh HM3yYEHHbIE OOBEKTHl KAK CHUCTEMBI, MPHUMEHSS JIOTUKY CHUCTEMHOIO
aHaIu3a;

* OPUMEHATH 3HAHHUS O 3aKOHOMEPHOCTSX IMEPUOJUYECKON CUCTEMBI XUMUYECKHUX
AJIEMEHTOB 711 OOBSCHEHUSI U MPEABUICHUSI CBONCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh UMH(POPMAIIMOHHYIO KOMIIETEHTHOCTh MOCPEJICTBOM YTIyOJieHUs 3HAHUUN
00 HCTOPUU CTAHOBJICHUS XMMUYECKOW HAyKH, €€ OCHOBHBIX MOHSITHH, MEPUOTUIECKOTO
3aKOHAa Kak OJHOTIO W3 BAXKHEUIIMX 3aKOHOB MPHUPOJIBI, a TAKKE O COBPEMEHHBIX
JOCTUKEHUSX HAYKH U TEXHUKH.

* COCTaBIISAITb MOJIEKYJISIPHBIE M TIOJIHBIE HWOHHBIE YPAaBHEHHUS IO COKPAIIEHHBIM
MOHHBIM YPaBHECHUSIM;

* IPUBOJUTH MPUMEPHI PEAKIMI, MOATBEPKAAOUINX CYLUIECTBOBAHUE B3aMMOCBSA3U
MEXy OCHOBHBIMH KJIACCAMH HEOPIaHUYECKUX BEILIECTB;

* IIPOTHO3UPOBATh PE3YJbTATHl BO3ACHCTBUS PA3IUYHBIX (PAKTOPOB HA HU3MEHEHHUE
CKOPOCTH XMMHUYECKOU PEaKLUN;

* MPOTHO3MPOBATH PE3YJIbTAThl BO3JAECHCTBUSA PA3IUYHBIX (PAKTOPOB HA CMEILIEHHUE
XUMHUYECKOTO PABHOBECHSI.

* MPOrHO3UPOBATH XHWMHYECKHE CBOMICTBAa BEIIECTB HAa OCHOBE HX COCTaBa U
CTPOECHUS;

* MPOTHO3UPOBATh CIIOCOOHOCTHb BEUIECTBA MPOSBIATH OKHUCIUTENbHBIE WU
BOCCTAHOBUTEIbHBIE CBOMCTBA C YYETOM CTENEHEN OKHUCIIEHHs 3JIEMEHTOB, BXOISALIMX B
€ro COCTaB;

* BBISIBJISITh CYIIIECTBOBAHHE T€HETUUECKOM B3aUMOCBSI3M MEXK/y BEIIECTBAMU B PAY:
MPOCTOE BEUIECTBO — OKCHUJ — TUIPOKCHU — COJIb;

* OpraHU30BbIBATh, MPOBOJUTH YUYEHUYECKHE MPOEKTHI MO HMCCIEIOBAHUIO CBOMCTB
BEILIECTB, UMEIOIINX BaKHOE MPAKTUYECKOE 3HAUCHHE.

BrIMycKHUK TOJIYYUT BO3MOKHOCTh HAYUHUTHCS:



* rpaMOTHO 0OpamaThCs C BEUIECTBAMU B MOBCETHEBHOM KU3HU;
* O0OCO3HaBaTh HEOOXOJIMMOCTb COOJIIOJICHUSI TPABHI HSKOJOTHYECKH OE€30MacHOro
IIOBEJICHUS B OKPYKAIOLIEH PUPOTHOU CPEE;
* MOHMMATh CMBICI U HEOOXOAMMOCTb COOJIIOJCHMS TMPEANUCAHUM, Mpe/IaraéMblx B
MHCTPYKIIUSIX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOWM XUMUU U JIP.;
* HCHOJB30BaTh MNPUOOPETCHHBIE KIIOUEBBbIE KOMIIETEHTHOCTH TIPU  BBINOJHEHUHU
HCCJIEIOBATENbCKUX MPOEKTOB MO0 HM3YyYEHUIO CBOWMCTB, CIOCOOOB TMOJY4YEHUA U
pacrio3HaBaHMsI BELECTB;
* pa3BHBaThb KOMMYHMKATHMBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Yysl CpPEACTBA YCTHOU H
MMCbMEHHOM KOMMYHHUKALIMM MpU paboTe € TEKCTaMH y4YeOHHKAa M JOMNOJHUTEIbHOU
JUTEPATYPOH, CIHPABOUYHBIMU TaOJNMIIAMH, IPOSBIATH T'OTOBHOCTh K YBaXEHUIO HHOU
TOYKH 3PEHUS IPU 00CYKIEHUHU PE3yIbTaTOB BHITIOJTHEHHON pabOTHI;
* OOBEKTUBHO OIICHMBATh HH(POPMAIMIO O BEIIECTBAX U XUMHYECKHX Ipolleccax,
KPUTUYECKA OTHOCHUTHCS K ICEBIAOHAy4YHOW HMH(POpMalUU, HEJOOPOCOBECTHOW peKiaMe,
Kacarollelcs UCIIOIb30BaHUS PA3JINYHbIX BELIECTB.
* OCO3HaBaTb 3HAYECHHE TEOPETUYECKUX 3HAHUM JUId IPAKTUYECKOU JEATEIIBHOCTH
YEJI0BEKa,
* ONUCHIBATh H3Y4YCHHbIE OOBEKTHl KAaK CHUCTEMBl, MPUMEHSSI JIOTUKY CHCTEMHOTO
aHanus3a;
* IPUMEHATh 3HAHUA O 3aKOHOMEPHOCTIX NEPUOAMYECKOM CHCTEMBI XHUMHUYECKHUX
AJIEMEHTOB 711 OOBSCHEHHUSI U MIPEABUACHUS CBOICTB KOHKPETHBIX BEILIECTB;
* pa3BuUBaTh MH(POPMALMOHHYIO KOMIETEHTHOCTh MOCPEACTBOM YIUIYOJIEHHUS 3HAHHU 00
HUCTOPUU
CTAaHOBJICHHMSI XMMHUYECKOW HAyKH, €€ OCHOBHBIX MOHSATUH, NEPUOJUYECKOTO 3aKOHA KaK
OJTHOTO W3 BAYKHEWIIMX 3aKOHOB IPUPOJBI, 4 TAKKE O COBPEMEHHBIX JTOCTKEHUIX HAYKH
Y TEXHUKHU.
* IPUBOJUTH MPUMEPBI PEAKLINN, IOATBEPKIAAOIINX CYIIECTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKHUX BEILIECTB;
* BBIABIATH CYILIECTBOBAHUE IEHETHMYECKOM B3aMMOCBI3M MEXKAY BEIIECTBAMU B DPSLy:
IIPOCTOE BELIECTBO - OKCUJL - THAPOKCHU]L - COJIb;
* OPraHu30BbIBaTh, IPOBOAUTH YUYEHUYECKHUE IIPOCKTHI 10 HCCIECIOBAHUIO CBOMCTB
BEILIECTB, UMEIOLIUX BAXKHOE IIPAKTUYECKOE 3HAYCHHUE.

JInuHoCTHBIE, MeTaNIPeIMeTHbIE U MPeJMeTHbIE Pe3yJIbTAThI
0CBOCHMS y4eOHOro npeamera « XuMHUsDH)
JINYHOCTHBIMM pe3yJbTaTaMU HU3YYEHUS NpeaMeTa «XUMUs» SBISIOTCS CIETYyIOIINe
YMEHUSA:
- Bocnuranue poccHilcKOil TIpaXIaHCKOW MIEHTUYHOCTH: MAaTPUOTH3MA, JIOOBU U
yBaxkeHME K OrtedecTBy, YyBCTBO TOPAOCTH 3a CBOW PoanmHy, 3a pPOCCHHCKYIO
XUMHUYECKYIO HAYKy
- @OopMHpOBaHUE LEJOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKd U OOILECTBEHHOW TMPAKTUKHU, a TakKkKe COLHAIBLHOMY,
KyJbTYPHOMY, SI3bIKOBOMY U JYXOBHOMY MHOT000pPa3HI0 COBPEMEHHOTO MUpa
- ®opMUpOBaHHE OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHUIO, TOTOBHOCTU U CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPA30BAHHUIO HA OCHOBE MOTHBAIMM K OOYUYEHHUIO U TO3HAHMIO,
BBIOOPY TMpodUiIbHOTO 00pa3oBaHUs Ha OCHOBE HHGOPMAIMU O CYIIECTBYIOIINUX
npodeccusix U JUYHBIX MPOPECCUOHAIBHBIX MpeanoyTeHuil. OCoO3HaHHOMY MOCTPOEHUIO
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UHAMBUIYAbHBIX 00pa30BaTEIbHBIX TPACKTOPHUMA C YUETOM YCTOMYMBBIX MO3HABATEIbHBIX
UHTEPECOB
- (opmMupoBaHHEe KOMMYHHUKATUBHON KOMIETEHIIMM B 00pa30BaTENIbHOU, OOLIECTBEHHO
M0JIE3HOM, y4eOHO — UCCIEA0BATEIbCKOM, TBOPUECKON U IPYTUX BUAAX JAEATEIBHOCTU
- ®opMHUpOBaHUE W TTOHMMAaHUE IIEHHOCTHU 3I0POBOT0 U Oe3710macTHOro oOpasza >KU3HH,
YCBOCHHUE TMpaBUJI  HHIWBUIYAIBHOTO M KOJUIEKTUBHOTO OE€30MaCHOTO TMOBEICHUS B
YpE3BbIYANHBIX CUTYalHX, YTOXKIAIOIIMX KU3HU U 3I0POBbIO JIOAEH
- ®opMHUpOBaHKE MTO3HABATEIBHON MH(POPMAIIMOHHON KyJIbTyphl. B ToM uncne pasButue
HABBIKOB CaMOCTOSITENIHOM pabOThl ¢ y4eOHBIMU TMOCOOHMSMH, KHUTAMH, JOCTYIHBIMH
MHCTPYMEHTAMH U TEXHUYECKUMHU CPEACTBAMU MH(OPMALIMOHHBIX TEXHOJIOTHI
- @OpMHUPOBAaHUE OCHOB SKOJOTMYECKOTO CO3HAHMS HAa OCHOBE MPHU3HAHUS LIEHHOCTH
KU3HA BO BCEX €€ TMPOSIBICHUAX M HEOOXOJUMOCTH OTBETCTBEHHOTO , OEpe’KHOTrO
OTHOUIIEHHUS K OKPYKaIOIIEeH cpelie
-Pa3BuTHE TOTOBHOCTH K PEMIEHUIO TBOPYECKHUX 3a]a4, YMEHHE HAXOAUTh AICKBaTHBIC
CHOCOOBI MOBEJCHMS U B3aUMOJICHCTBUE C MApTHEPAMU BO BpeMsl yueOHOI U BHEY4eOHOMH
JESITeIbBHOCTH, CHIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYaLlUU
MeTtanpeaMeTHbIMH pe3yJibTaTaMU U3yYEHUS! Kypca « XUMUS» SBISAETCS (POPMUPOBAHUE
YHUBEpCAIbHBIX YueOHbIX AeiicTBult (YVY /).
lloznasamenvnvie YV/I:
- CaMOCTOSITENIbHO OOHAPYXUBATh U (POPMYJIHPOBATH YUEOHYIO TPOOJIEMY, ONPENEIATh
1eIb YYeOHOU IeATETbHOCTH, BHIOUPATh TEMY PaOOThI
- BeigBuraTth Bepcuu peuieHus NpoOsieMbl, 0CO3HABATh KOHEUHBIM pe3yJbTaT, BhIOMPATh
U3 MPEUIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEICTBA TOCTUKEHUS LEIH.
- CocraBiaATh (MHAMBUAYAJIbHO WM B IPYIIE) IUIAH PEIIEHUs MpOoOIeMbl (BBIITOIHEHUS
MIPOEKTA).
- PabGortas mo miaHy, cBepATb CBOM JIEUCTBHS C LEJIbIO M, MPU HEOOXOIUMOCTH,
HCIPABIIATH OIIMOKU CAMOCTOSITENIBHO.
- B nuanore ¢ yuurenem COBEpIIEHCTBOBATh CAMOCTOSITENIbHO BhIPAOOTAHHBIE KPUTEPHUU
OLICHKU.
Kommynuxamuenvie YV/I:
- CaMOCTOSITENTFHO OpPraHU30BBIBATH y4eOHOE B3aUMOJCICTBHE B Trpymme (ONpeaessTh
oO1IMe Leau, pacipeaesaTh poju, JOroBapyuBaThCs APYT € APYroM U T.1.).
CpenctBoMm (opMUpPOBaHUSI KOMMYHHKATUBHBIX Y Y]l CiIy»aT TEXHOJOTUSI TPOOJIEMHOTO
auanora (moOyXIaromKil U MOABOASIIMA AXAJIOT) U padoTa B MalblX IpyNIax, a Takke
MCIIOJIb30BAHUE HA YPOKAX 3JIEMEHTOB TEXHOJOTUU MPOIYKTUBHOTO YTEHUS.
IIpeaMeTHBIMHU pe3yJbTaTaMU U3YUYEHUS IPEeIMETa « XUMUSD» SBISIOTCS:
- @opMUpOBaHUE NEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN O BEIlleCTBaX,
UX MPEBPALICHUSAX U MPAKTUYECKOM NMPUMEHEHHUH; OBJIaJICHUE MTOHATUHHBIM aInapaToM U
CUMBOJIMYECKUM SI3IKOM XUMUU;
- Oco3HaHue OOBEKTUBHO 3HAYUMOCTH OCHOB XHMMHMUYECKOM HayKh Kak o00JiacTu
COBPEMEHHOIO0  €CTECTBO3HAHMS, XUMHUYECKHX MPEBpPAIECHUN OpPraHUYECKUX U
HEOPTaHUYECKUX BELIECTB KAK OCHOBBI MHOTI'MX SIBJICHUM JKMBOM W HEXWUBOW IIPUPOJBI;
yriyOJieHne MpeICTaBICHUH 0 MaTepHaIbHOM €IUHCTBE MHPA;
- OBlazieHue OCHOBaMHM XHMMHUYECKOW TpaMOTHOCTHU: CIIOCOOHOCTBIO aHAJIM3UPOBATH U
OOBEKTUBHO OLIEHUBATh JKU3HEHHbIE CHUTYyallMd, CBSA3aHHbIE C XHUMHUEH, HaBbIKAMU
0e301acHOr0 O0pallleHus] C BEIIECTBAMM, HWCIOJIb3YEeMbIMH B IIOBCEIHEBHOM >KHU3HU,



YMEHHEM aHaJIN3UPOBaTh U TUIAHUPOBATH YKOJIOTHMUYECKU OE30MMacHOE MOBEJCHHUE B IEIISX
cOepeXeHUS 3I0POBbsl U OKPYKAIOIIEH CPEIbL;
- @opMHpOBaHWE YMEHHH YCTaHABIMBATh CBSI3U MEXIy pEalbHO HAOII01aeMbIMH
XUMHYECKUMHU SIBJICHUSIMH U TIPOIIECCAMHM, TPOUCXOASIIAMUA B MHKPOMHUPE, OOBSICHSITH
NPUYUHBI MHOTOOOpa3Hsi BEIIECTB, 3aBUCHMOCTh MX CBOWMCTB OT COCTaBa M CTPOCHUSA, a
TaK)Ke 3aBUCUMOCTH PUMEHECHHSI BEIIECTB OT UX CBOMCTB;
- IlpuoOpereHus ombpiTa HCIONB30OBAHMUS PA3IMYHBIX METOJOB H3YyUEHHUS BEIIECTB;
HAONIO/IEHUsT 3a HX TMPEBpAICHUSMU TpPU TPOBEACHUHM HECIOXHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C HCIIOJIb30BAaHUEM JJa00OPAaTOPHOTO 000PYIOBAHUS U PUOOPOB;
- YMeHue OKa3bIBaTh MEPBYIO MOMOIIb MPH OTPABICHUAX, OKOTAX U JAPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U J1a0OPaTOPHBIM 000PYAOBAHUEM;
- Osmagenue mnpuemMamu paboThl ¢ UHGOpMANMEH XHUMHUYECKOTO COACp KaHUS,
Mpe/CTaBICHHON B pa3HO Qopme (B BuIe Tekcta, (Gopmys, TpaduKoB, TaOIUIHBIX
JAHHBIX, cXeM, ¢oTorpaduii u Jp.)
- Coznmanue OCHOBBI JUIsi (POPMHMpOBaAHMSI HMHTEpEca K PACHIMPEHUI0 M YIIyOJIEHHIO
XUMUYECKUX 3HAHUN M BBIOOpAa XUMHUHM KaK MPO(UIBLHOTO MpeaMeTa MpU Mepexoje Ha
CTYIIEHb CpefHero (MOoJHOro) o0IIero oOpa3oBaHUs, a B JaJbHEWIIEM W B KaueCTBE
cdhephl cBoe ITpodecCHOHaTbHON AeATeIbHOCTH,
- @opMupoBaHUE TMPEACTABICHUN O 3HAYEHUH XHUMHUYECKOW HAYKH B PEIICHUU
COBPEMEHHBIX SKOJIOTHYECKHUX MPOOJeM, B TOM YKCIE B MPEJOTBPAIICHUNA TEXHOTEHHBIX
U DKOJIOTUUECKHUX KaTtacTpod.

Copep:xanue Kypca XuMuH 8 Kjacc.

Ne Pa3znesnbl mporpaMmsl KoaunvecTtBo | KosmuecTBo Koaun4yecTBO
n/n JacoB KOHTPOJIbHBIX | MIPAKTHYECKHX
pador padot
1 OcHoBHBIE NOHATHA XUMUH | 31 yac 3 4
(YypoBeHB aTOMHO —
MOJIEKYJISIPHBIX
PEICTABIICHUN )
2 [lepnonuueckuii 3akoH U | 3 yaca - -

nepuoaNYecKasi CucTeMa
XUMHYECKHUX daemenToB .M.

Menpeneena. Crpoenue
aToMa

3 Crpoenue BeIlleCTBA. | 2 yaca 1 -
XUMHUYECKAsS CBSA3b

WUTOTO 34 4 4

Paszgen 1. OcHOBHbIe NOHATHA XUMHH (YPOBEHb ATOMHO- MOJIEKYJSIPHBIX
NnpeacTaABJICHUN)

[Ipeqmer xumuu. XumuUs Kak 4acThb €CTECTBO3HAaHMA. BemiecrtBa M WX CBOMCTBA.
Mertonbl MO3HaHMS B XUMUU: HaO01eHne, SKkcniepuMenT. [Ipuembl 6e3omacHoi paboThl €
o0opynoBaHueM u BeniectBaMu. CTpoeHHUE MIIaMEeHH

Yucteie BemectBa U cMmecd. (CnocoObl OUYMCTKM BEUIECTB: OTCTaMBaHUE,
¢bunbTpoBaHUe, BbIAPUBAHHUE, Kpucmaiiuzayus, oucmumnayus. Duzndeckue U
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XUMHYECKUE SBJICHUS. XUMHUECKHE peakuuu. [Ipu3Haku XUMUYECKUX PEAKIIUN U yCIOBUS
BO3HUKHOBEHUS U TEUCHHS] XUMUYECKUX PEAKIU.

ATOMBI , MOJIEKYJIbI M HOHBI. BeliecTBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO
ctpoenusa. Kpucrammmueckue u amopdubie BemiecTBa. Kpucramimueckue penieTku:
WOHHAsA, AaTOMHas M MOJEKYJIspHas. 3aBUCHMOCTh CBOWCTB BEIIECTB OT THUNA
KpUCTAIIIMYECKOW pemeTku. [IpocTeie W ClI0KHBIE BEMIECTBA. XUMHUYECKUWA BJIEMEHT.
Mertannsl 1 HeMmeTauibl. ATOMHas eAuHuna Maccbl. OTHOCHUTENbHAsh aTOMHasi Macca.
S3pIk  XUMHU. 3HAKK XUMHUYECKUX 3JIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa
BemecTBa. Xumudeckue hopmyibl. OTHOCUTEIbHAS MOJICKYJIsIpHAs Macca. KauecTBeHHBIN
M KOJIMYECTBEHHBI COCTaB BENIECTBA. BBIYMCICHHE TI0 XHMHYECKUM (opmysam.
MaccoBas 70JIs1 XUMAYECKHUX 3JIEMEHTOB B CII0KHOM BEIIECTBE

BanenTHOCT, XMMHYECKHX 3JIeMEHTOB. OmnpeneneHrue BaJICHTHOCTH 3JIEMEHTOB M0
dbopmynam OuHapHBIX coeauHeHu. CocTaBICHNE XUMHUIECKUX (DOPMYJT IO BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIDHOE YYEHHE. 3aKOH COXpaHEHus Macchbl BemectB. JKu3Hb U
nearenbHocTbM.B. JIomoHOCOBa. XuMuueckue ypaBHeHUs. THUIIBI XUMAYECKUX PEAKLIUI
IIpakTnueckune padoThbI:

o [IpaBuna TexHuUKH O€30MACHOCTH TMpuU pabOTE B XUMHUYECKOM KaOHWHETe.

3HaKOMCTBO C JIA0OPAaTOPHBIM 000PYIOBAHUEM.

e (OunCTKa 3arpsI3HEHHON ITOBAPEHHOM COJIN.
PacuerHble 3a1aun. BriuncieHre OTHOCUTEIBHOW MOJIEKYJISIPHOM MacChl BEIIECTBA IO
dbopmynie. BbluncieHue MaccoBOW JOJMM DJIEMEHTA B XUMHUYECKOM COCIUHCHUH.
YcraHnoBieHue mpocTeimieil ¢GopMynbl BElIeCTBA MO MAaCCOBBIM JIOJSIM  3JIEMEHTOB.
BpruncneHnss mo XUMHYECKUMM YpPAaBHEHHUSIM MacChbl WJIM KOJMYECTBA BEIIECTBA II0
M3BECTHOM MacCe€ WM KOJMYECTBY OJHOTO M3 BCTYNAKOWIMX WM MOJYYarOUIUXCS B
PEaKLINU BEILIECTB.

Kucnopon. Haxoxnenue B mpupojne. Ilomydenuwe kuciopoma B J1abopaTtopuul H
MIPOMBILIJICHHOCTH. PU3NYecKue M XUMHUYECKHE CBOMCTBa Kuciaopona.. [Ipumenenue
kucnoponaa. Kpyrosopot kucinopozaa B npupoae. O30H , ajuiotponus kuciopoaa. Boznyx u
€ro COCTaB. 3aluTa aTMOC(PEPHOTO BO3/AyXa OT 3arpsiI3HCHUI.

Bonopon. Haxoxnenne B mnpupoxae. llomydenue Bojopona B JjabopaTopuud u
MPOMBIIIJIEHHOCTH. (DU3MYECKHEe MW XHMHUYECKHME CBOMCTBa Bojgopoaa. Bomopong —
BOCCTAaHOBUTEIL.  Mepbsl 0Oe30macHoCTH Mpu paboTe ¢ BoaopoaoM. I[lpumeHeHue
BOJIOpOAA.

Bopa . Mertonbl omnpenenenusi cocraBa BOAbl — aHAIW3 U CUHTE3. PU3MYECKUE U
XUMHUYECKHE CBOMCTBA BOJbI. Bojma B mpupose u crnocoObl €e OYMCTKUA. Adpaiusi BOBI.
Xumuueckue cBoucTsa Bojbl. [Ipumenenne Boasl. Bona — pactsopurens. PactBopumocTs
BeIlleCTB B BoJie. OmnpeieieHne MacCOBOi 10JIM PACTBOPEHHOTO BEILIECTBA.

KomnuectBenuble oTHOmEeHUss B xuMuu. KomnuectBo BemiecrBa. Moiab. MoisipHas
Macca. 3akoH ABoraapo. MossapHbiii 00beM ra3oB. OTHOCUTENBHAS TUIOTHOCTH Ta30B.
OObeMHBIC OTHOIIICHUS TA30B MPU XUMHUECKUX PEAKIIHSIX.

Baxxueiimme KJIaCCHhI HEOPraHUYECKUX COCIMHEHUM. OKCHIBI: COCTAaB,
kiaccuduxanus. OCHOBHbIC M KUCIIOTHBIE OKcHabl. HoMeHKIIaTypa okcuaoB. usznueckue
Y XMMUYECKUE CBOMCTBA, MOJYYCHUE, TPUMEHEHUE OKCUIOB.

I'mapokcuaer . Knaccuduxanus ruapoxkcuaoB. OcHoBanusi. CoctaB. lllemoun u
HepacTBOpUMbIe OcCHOBaHus. Homenknatypa. dusnueckue U XUMHYECKUE CBOMCTBA
ocHoBaHuil. Peakuus neittpanuzauuu. [lonyyenue. [Ipumenenune. AMQpoTepHbie OKCUABI U
TUJPOKCUIBI



Kucnotsl: cocta, kinaccudukanus u HoMeHkIaTypa. Ousznueckue u XuMHUUYECKUE
CBOMCTBA KHUCJIOT. BBITECHUTENIBHBIN PsI METAIIOB

Comnu.: cocraB, kiaccupukanus W HOMeHKIartypa. Dusnueckue U XUMHUYECKHE
CBOMCTBa cojieii. PacTBOpMMOCTh coJieil B Bojie. XUMHUUECKHE CBOMCTBA COJIEH CIOCOOBI
nojiyueHus cosiel. [Ipumenenue cosen

I'eneTnyeckas CBsI3b MEKIY OCHOBHBIMU KJIaCCAMU HEOPTaHMYECKUX COCIUHCHUH.

Paspen 2. Ilepuoamyeckuii 3aKOH M NEPUHOAUYECKAS CHCTEMAa XHMHYECKHX
yjemeHTOB /I.U.MenneneeBa. CTpoenne aroma

[lepBble MOMBITKA KIACCU(PHUKAUMKA XUMHYECKUX 3JeMeHTOB. lloHsTHEe O rpymnmax
CXOJIHBIX DJIEMEHTOB. ECTEeCTBEHHBIE CEMEHCTBA IIEJIOYHBIX METAUIOB U TAJOTEHOB.
brnaroponusie rassi.

Ileppogmueckunn 3axkoH [J[. WM. MenneneeBa. Ilepmommyeckas cucrema Kak
€CTECTBEHHO-HayyHasi KJIacCHU(pUKAIMSI XUMHUYECKHMX dJIeMeHTOB. TabmuuHas Qopma
MpEACTaBICHUsS] Kiaccu(UKaius XUMUYECKUX dejeMeHTOB. CTpyKkTypa TaOIuUIlbI
«Ilepunonnueckas cucremMa xumuuyeckux siemeHtoB . M. MenneneeBa» (KopoTkas
¢dopma): A- u b- rpynnsl, neproasl. PU3ndYecKuil CMbICT MOPSIKOBOTO 3JIEMEHTa, HOMepa
nepuoja, HoMepa Ipymnsl (JUIs 3JIEMEHTOB A-TpyTI).

CrpoeHue aToMa: po U 3JIeKTpoHHas 00osouka. CocTaB aTOMHBIX sJI€p: MPOTOHBI U
HEUTPOHBI. M30TONBI. 3apsix aTOMHOIO sIpa, MaCCOBOE YHCIIO, OTHOCUTEIIbHASI aTOMHAs
Macca. CoBpeMeHHas (popMyJIMPOBKA MOHATUS «XUMHUYECKUI 3JIEMEHT.

DnekTpoHHas 000JI0UKa aToMa: MOHATHE 00 PHEPTreTUYECKOM YPOBHE , €r0 €MKOCTH.
3anoNHEHUE JIEKTPOHHBIX CJIOEB y aTOMa JJEMEHTOB IMEPBOTO — TPETHETO NEPHUOJIOB.
CoBpeMeHHas (pOopMyJIUPOBKA MEPUOIUYECKOIO 3aKOHA.

3HadueHue mnepuoandeckoro 3akoHa. Hayunele nocrsokenus J[.M.Menneneesa
UCIIPaBJICHUE OTHOCHUTENIbHBIX aTOMHBIX MAacC, MEPECTAHOBKM XMMHUYECKHX HJIIEMEHTOB B
nepuoauueckou cucreme. JKuznp u aesarensbHocTh . 1. Menaeneena.

Crtpoenne aroma. CocTaB aTOMHBIX fAnep. INeKTpoHbl. HM3otombl. CTpoeHue
AIIEKTPOHHBIX 000J104eK aTOMOB TepBhIX 20 aeMeHTOB nepuoandeckon cucremsl /. U.
Menneneesa.

JlaGopaTopHbie omnbIThbl. B3anMoaelcTBUE THUAPOKCHIA ILIMHKA C pPacTBOpamu
KHUCJIOT ¥ LIEJIOYEHN.

Paznen 3 Ctpoenue BemecTs

DJIEKTPOOTPUIIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE BHUbI XUMUYECKOU
CBSI3U: KOBAJICHTHAsi HEMOJIApHAsi, KOBAJICHTHas TMOJsipHAas, WOHHas. BajlleHTHOCTh
AJIEMEHTOB B CBETE AJEKTPOHHOM Teopuu. CreneHb okucienus. IIpaBuiia onpeneneHus
CTETIeHHU OKUCJICHUS DJIEMEHTOB.
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TemaTnueckoe muannpoBanue 8 kiaacca (luac B Hemeno)

Ne Tema ypoka Kou - Bo
n/n 4acoB
Pa3znes 1. OcHOBHBIE OHATUS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
npeacrasienuii) (31 gyac).

1. | I[Ipeamer xumun. XumMus KaKk 4aCTh €CTECTBO3HAHUSA. BemecTBa n nx 1
cBolcTBa. MeTonbl mo3HaHusi B xumuu. Ilpakmuueckasn paooma Nel.
[IpaBuna TeXHUKHM 0€30MACHOCTH ITPU padOTEe B XUMUYECKOM
kabuHete. O3HaKOMIIEHHE € Ja00PaTOPHBIM 000PYIOBaHHEM.

2. | Yucteie BemecTBa 1 cMecu. CriocoObl pa3iejieHus: cMecei. 1
Ilpakmuueckasa padoma Ne 2. OuncTKa 3arpsi3HEHHON TOBapEHHOU
COJIH.

3. | ®usnyeckue U XUMUYECKUE SIBJICHUS. XUMUUECKUE PEeaKIIMu. ATOMBI 1
Y MOJIEKYJIbI, HOHBI.

4, BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMUS. 1
Kpucraiummueckue pemetku. [IpocTeie U ClI0KHbBIE BEMIECTBA.

5. | XUMHUYECKUH 3NIeMEHT. MeTauibl U HEeMETAIUTbL. fI3bIK XUMHUH. 3HAKH 1
XUMUYECKUX 3JIEMEHTOB. OTHOCUTEIbHASI ATOMHAsI Macca.

6. | 3aKOH MOCTOSTHCTBA COCTaBa BEUIECTB. XUMUYECKUE (POPMYIIBI. 1
OTHOcuTeNbHAs MOJIEKYIIsIpHast Macca. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN COCTAB BEILIECTBA.

7. | MaccoBas 10Jis1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU. 1

8. | BanenTHOCTh XMMHUUYECKUX JIEMEHTOB. OnpeesieHue BaICHTHOCTH 1
AJIEMEHTOB 10 (hopMysiaM OMHAPHBIX COSTUHEHUM

9. | CocraBneHue XUMHYECKUX (POPMYJT OMHAPHBIX COCTMHEHUN 1O 1
BAJICHTHOCTH.

10. | ATOMHO-MOJIEKYJISIPHOE YYEHHE. 3aKOH COXPaHEHHUs MacChl BEIIECTB. 1

11. | XuMnueckue ypaBHEHHS. 1

12. | Tunbl XUMUYECKUX PEaAKIUM 1

13. | IToBTOpenue u 06001IeHne Mo TeMe «[lepBoHavaIbHBIE XUMUUECKHE 1
TTOHSITUS

14. | KonrpoJsbHas padora Nel no reme: «IlepBoHavaibHbIe 1
XUMHYECKHE OHATHSIY.

15. | Kucnopon, ero o01iast XxapakTepuCcTUKa U HAXO0XKICHHUE B IIPUPO/IC. 1
[Toyyenue kucmopoaa v ero PU3NYECKUe CBOMCTBA

16. | Xumnueckue cBoiicTBa kuciopoaa. Oxcunsl. [IpumMenenue. 1
Kpyrosopot kucnopoaa B npupoje. Ilpakmuueckas paooma Ne 3.
[TomydyeHne u CBOWMCTBA KUCIOPOAA.

17. | O30H. AmoTponus kuciopoaa. Bo3myx u ero cocrtas. 3amura 1
aTMOC(EpHOro BO3/yXa OT 3arpsi3HEHHUS.

18. | Bogopo, ero o61ias XxapakTepucTUKa U HaXO0XKJICHUE B TIPUPO/IC. 1
[Tonyuenue Bojopoaa 1 €ro pu3nyeckue 1 XuMUUECKUe CBOMCTRA.

19. | Meps1 6e3omacHoCTH TIpH paboTe ¢ BogopoaoM [IpuMeHneHue. 1

Ilpakmuueckasa pavoma Ne4. «IlonyueHne Bogopoaa v

HCCICAOBAHUC €TO CBOMCTBY.
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20.

Bona. Metossl onpeneneHus coctaBa BObI - aHalu3 U cuHTe3. Boma
B IIPUPOJIC U CIIOCOOBI €€ OUUCTKU. Adpariust BoAbl. DU3HYECKUE U
XUMHUYECKHEe CBOMCTBA BObI. [IprMeHeHre BOIbI.

21,

Bona — pactBoputens. PactBopbl. HachlillieHHbIE 1 HEHACHIIICHHBIE
pacTtBOphl. PacTBOpMMOCTH BelecTB B Bojie. MaccoBas 10715
pPacTBOPEHHOT'O BEHIECTBA.

22,

Pemenne pacuernsix 3amau «Haxoxaenne MaccoBoM 1011
PaCTBOPEHHOI'0 BEUIECTBA B pACTBOPE. Brruncienue Maccol
PACTBOPEHHOI'O BENIECTBA U BOJBI JJIsI IPUTOTOBJIEHUS PacTBOpa
ONpENENCHHON KOHLIEHTpauun» . Ilpakmuueckasn paboma No5.
[TIpurotoBiieHUE paCTBOPOB COJIEH C OMPEICIICHHON MAaCCOBOM HOJIEH
PaCcTBOPEHHOIO BEILIECTBA.

23.

Moap — CANHHUIIA KOJIMYCCTBA BCIICCTBA. MOJISIpHaSI Macca.
Brraucnenus no XuMu4eCKum YPaBHCHUSM.

24,

3akoH ABorajipo. MoJsipHbiii 00beM ra3oB. OTHOCUTENIbHAS
IJIOTHOCTH Ta30B. OOBEMHBIEC OTHOIICHUS Ta30B NMPU XUMUUYECKUX
peaKIusIX

25.

Oxcupl: knaccudukanusi, HOMEHKIaTypa, CBOMCTBA, MOJy4YEHHUE,
IIPUMEHEHHUE.

26.

['unpoxcuasl. OcHOBaHuUS: KiaccuUKaIKsa, HOMEHKIATYpa,
nojgydyeHre. XuMHUYECKUE CBOMCTBA OCHOBaHUM. Peakuus
HelTpanu3anuu. OKpacka WHIUKATOPOB B IIEJIOYHON U HEUTPaAIbHON
cpenax. I lpumenenre ocHoBaHUM

217,

Kucnotsl. Cocrap. Knaccudukanus. Homenknarypa. [lonyuenue
KHUCJIOT. XMMUYECKHE CBOMCTBA KUCJIOT

28.

Comnu. Knaccudukanusa. Homenknatypa. CriocoObl OTyYeHHUsI COJICH.
CBolicTBa CONEn

29.

['eHeTrUeckas CBsA3b MEXIY OCHOBHBIMHU KJIACCAMH HEOPTaHUYECKHIX
coenuHenuid. Ilpakmuueckas paboma Neb. Pemienuve
AKCIIEPUMEHTAILHBIX 33J1a4 TI0 TEME

«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTMHEHUIN

j1eMeHTOB /I.U. MenaeneeBa. Ctpoenne aroma. (3 yaca)

Paznea 2. Ileprnoanyecknii 3aK0H U EPUOANYECKAS] CHCTEMAa XUMHYECKHUX

30.

Knaccudukanusa xumudyeckux 35eMeHToB. [loHsTue o rpymnmnax
CXOJHBIX 3JIeMeHTOB. [lepnoanueckuii 3axoH /. 1. Menaeneena.
Ilepnonuueckas Tabauna xumudeckux 3nemeHToB J[. 1. MenaeneeBa

1

31.

Crpoenne aroma. CoctaB aTOMHBIX sAep. M30Tonbl. XUMUYECKUI
AJIIEMEHT — BUJ] aTOMa C OJIMHAKOBBIM 3apsiIOM siipa

32.

PacrnionoxxeHue 3J1eKTpOHOB 10 SHEPTETUYECKUM YPOBHSIM.
CoBpemenHas (popmMyIUpoOBKa MEPUOIUYECKOTO 3aKOHA. 3HAYCHUE
nepuoinueckoro 3akoHa. Hayunsie noctmxenus . 1. MenneneeBa

Paznen 3. Ctpoenue BenecTBa. XuMnu4eckas CBs3b. (2 yaca)

33.

DJIEKTPOOTPULATENBHOCTh XUMUYECKUX 1eMEHTOB. KoBaneHTHas
cBs3b. [lonsipHas u HenossipHas KoBaJeHTHbIE CBA3U. FIOHHAs CBSA3b.
BaneHntHOCTh M cTenieHb okuciaeHus. [IpaBumia onpeneneHus crenesen
OKUCJICHHUS DJIEMEHTOB.
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34. | [ToBTopenue u 06061eHue no teme: «CTpoeHre BEIIECTB. 1
Xumudeckas cBs3b» KoHTposibHas paboTa 1Mo Temam:
«[Teprogudeckuii 3aK0H U MEPHOANIECKAS] CHCTEMa XUMUYECKUX
anemenToB /. V1. MengeneeBa. Ctpoenue aroma. CTpOSHHE BEIECTB.
Conep:xanue Kypca 9 kiace
Ne Pa3zaesnst nporpamMMsbl KosuuectBo | KosimuecTBo | KosimuecTBo
n/n 4acoB KOHTPOJIBHBIX | MPAKTHYECKHX
pador padot
1 Mmuoroo0pa3ue xumuueckux | 17 2 2
peakuuii
2 Mmuoroo0pasue BemecTB 43 3 5
3 Kpatkuit 0630p BakHenmmx | 8 1
OpPTraHUYECKUX BEIICCTB
UTOTO 68 6 7

Pazgen 1. MHorooopasmne XuMH4eCKHMX pPeaKkiuii

Knaccudukanus XMMHUUECKUX pEaKLUNA: peakuu COCTUHEHMs, Pa3IoKEeHUs, 3aMEIICHNUS,
oOMeHa. OKHUCIUTETHHO-BOCCTAHOBUTEIbHBIE peaKIUU. OKHUCINTENb, BOCCTAaHOBUTEID,
IIPOLIECCHl OKUCIEHUS M BOCCTaHOBIEHUsA. (COCTaBIICHWE YPAaBHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C TOMOLIBIO METOAA SJIEKTPOHHOTO OanaHca.

TennoBble 3P(EKTb XUMHUYECKUX PEAKLHA. DK30TEPMUUYECKHUE M SHIOTEPMUYECKUE
peakuuu. TepMOXUMUYECKHE YpAaBHEHUSA. PacU€Thl M0 TEPMOXUMHUYECKUM YPABHEHUSM.
CkopocTh XMMHYECKMX peakuuid. (DaxkTopsl, BIMSIOMIAE HAa CKOPOCTh XUMHUYECKUX
peakumii. [lepBoHavyanbHOE MPEICTABICHUE O KaTalu3e.

O6patumeble peakuuu. [loHsITHE 0 XUMUYECKOM PABHOBECHHU.

XVWMHMUYECKUE PEaKUMH B BOJHBIX PACTBOPAX. DJIEKTPOIMUTBHI U HEIEKTPOIUTHI. VOHBI.
Karuons! u anuoHsl. [ uopamuas meopus pacmeopos. DIEKTPOTUTHIECKAs JUCCOLUAIUS
KHUCJIOT, OCHOBaHUH U cosieil. Crabble U CUiIbHBIE ANIEKTPOJIUThL. CTENeHb AUCCOLUAIIIH.
Peakuum noHHOrO OoOMEHA. YCIOBHS TEUSHMs pPEaKIMid HWOHHOIO OOMEHa 10 KOHIIA.
XUMHAUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPraHWYECKUX COEAWHEHUNW B CBETE
IpeICTaBiIeHU 00  DJIEKTPOJUTHYECKOM  JUCCOUMAUMM U OKHUCIIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLIUAX.

lonusmue o eudponuse coneil.

[Ipumepsl 3K30- UM SHIOTEPMHUYECKUX peaklui. B3auMoaelncTBhe IUMHKA C COJIIHOM M
YKCYCHOM KHCJIOTOW. B3anmoaencTBue IpaHyJUpPOBAHHOIO LIMHKA W LIMHKOBOM IBUIA C
coyisiHOM kuciotod. B3aumopeiictBue okcuaa menu (II) ¢ cepHoil kucnoroil paszHoi
KOHIIEHTPALMU IIPU PA3HBIX TEMIIEpATypaXx.

I'openue yris B KOHLIEHTPUPOBAHHOM a30THOM KUCIOTE. ['OpeHne cepbl B paciiiaBICHHON
cenutpe. McnpiTanue pacTBOPOB BEILECTB HA JIEKTPUYECKYIO NPOBOAUMOCTD. JIBU)KEHME
HMOHOB B DJIEKTPUYECKOM IIOJIE.
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IIpakTHyeckne padoThI:

N3ydenune BIUsSHNS YCIOBHM NPOBEACHUS XUMUYECKON PEAKIMU HA €€ CKOPOCTb.

Pemienne skcrnepuMeHTanbHbBIX 3a1a4 N0 Teme «CBOWCTBA KHCIIOT, COJIEM M OCHOBAHUU
KaK AJIEKTPOJIUTOBY

JlabopaTtopHble onbIThI: Peakiiun oOMeHa MEXTy pacTBOpaMu JIEKTPOJIUTOB
PacuerHble 3a1a4yn: BrrunciieHns Mo TEpMOXUMHUYECKUM YPAaBHEHUSIM PEaKIUN.

Paznen 2. MHoroo0pasue Beuecrs

Hewmeramnsl. I'anorensl. [lonoxeHne B NEPUOJUUECKON CUCTEME XUMHYECKUX JJIEMEHTOB,
cTpoeHue ux atomoB. Haxoxnenue

B nnpupoze. duznueckue 1 XMMUYECKUE CBOMCTBA TAJIOT€HOB.

CpaBHHTENIbHAA XapaKTEPUCTHKA TaJOreHoB. [losydeHMe M NPUMEHEHHE TaJIOr€HOB.
Xinop. OU3nUECKUEe U XUMUYECKHE CBOMCTBA xjopa.llpumenenune xmopa. Xa0poBoAOPOI.
®uznueckue cBoicTBa. [lonyuenue. ComnsiHasg kucnora U €€ conu. KauecTBeHHas peakuus
Ha XJIOpUJ-uOHbI. Pacro3HaBanue Xjaopu0B8, OpOMUIOB, HOIUIOB.

Kucnopon n cepa. IlonoxkeHne B NEPUOANYECKONM CHCTEME XMMHYECKUX 3IIEMEHTOB,
CcTpoeHue ux atoMoB. Cepa. AJITOTpOnus CEPBI.

duznueckne M xuMuyeckue cpoiictBa. Haxoxnenuwe B mpupone. IIpumeHneHue cepsl.
Ceposonopoa. CepoBoiopoHast KUCIOTa U €€ COJIH.

KauecTBennas peakuus Ha cynb@ua-uonsl. Oxkcun ceppl(IV). dusznueckue U XUMUYECKUE
ceoiictBa. [Ipumenenue. CepHucras kuciora u €€ conu. KadecTBeHHas peakuus Ha
cynbdut-uonsl. Oxcup cepbi(VI).

CepHas kuciota. XMMHUYECKUE CBOMCTBA pa30aBICHHOW M KOHUEHTPHUPOBAHHOM CEpHOM
KkucioThl. KauecTBeHHast peakuusa Ha Cyiab(aTHOHBL. XUMUYECKUE PEAKIUH, JIEKAIIHE B
OCHOBE ITOJIYYEHHsI CEPHOU KHCIIOTHI B MPOMBIIUIIEHHOCTH. [[puMeHeHne CEpHOM KUCITOTHI.
A3oT u docdop. IlonoxeHue B MEPUOTUYECKON CUCTEME XUMHUUYECKUX HJIEMEHTOB,
CTPO€HHE HX aTOMOB. A30T, (U3HUYECKHME M XUMHUYECKHE CBOWCTBA, IOJIYy4YEHUE U
npumeHenue. Kpyrosopor azora B npupoae. AMMuak. PU3NUYECKHME U XUMUYECKHE
CBOMCTBa aMMHaKa, Mojay4yeHue, npuMmeHeHue. Coim aMMOHUSA. A30THas1 KUCIIOTa U €€
cBoricTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KHUCIOTHI. [loyueHrne a30THON KHCIOTHI B
naboparopur. XuMUYECKHE PEaKIIUH, JIeKaIle B OCHOBE MOJYyYEHUS! a30THOW KUCIIOTHI B
MPOMBIIIJICHHOCTH. [IpumeHeHne a30THOM KuCIOThl. CoOJiM a30THOM KHCIOTBI U HX
MIpUMEHEHHUE. A30THBIC yI00pEHUS.

®ochop. Amnorponus dochopa. uznyeckne 1 XuMU4Yeckue cBorcTBa Gpocdopa. Oxcun
dhochopa(V). Dochopnas kuciora u €€ coau. PochopHbie ya1oOpeHus.

VYraepon u kpemHui. [lonoxeHne B MEPUOAUYECKON CUCTEME XMMHUYECKUX DJIEMEHTOB,
CTPOEHHE HMX aTOMOB. YTiepod. Ajuorponus yriepona. dusmyeckne M XUMUYECKHE
CBOMCTBa yriepona. AacopOuus. YrapHbslid ra3, cBocTBa U (PU3MOJIOTHUYECKOE JEHCTBUE
Ha OpraHr3M. YTJEKHUCHBIA Ta3. YTOoJbHas KUCHoTa U €€ conu. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbl. KpyroBopor yriepoga B mnpuponae. OpraHM4ecKue COEIUHEHHUS
yriepoza.

Kpemnuii. Oxcug kpemuusi(IV). KpemuueBas kucnora u e€ conu. Cmekno. [lemenm.
Meramibl. [lonoxxenue mMeTaiyioB B NEPUOAUYECKON CHCTEME XMMHUUYECKHX 3JIEMEHTOB,
CTpOCHHE HMX aTOMOB. Metajunyeckas cBsizb. Duznmyueckne CBOMCTBA METAUIOB. Psin
AKTUBHOCTU METAJIOB (DJIEKTPOXUMHYECKUN P HANPSKEHUN METAIIOB). XUMUUYECKUE
cBoiicTBa MeTasuioB. OO1IMe crocoObl MoTyuyeHus: MeTaioB. CrjlaBbl METAJIOB.
[enounbie Metamibl. [lojokeHHE IIETOYHBIX METAUIOB B NEPUOJUYECKON CHUCTEME,
CTpoeHue ux aToMoB. HaxoxxaeHue B mpupoe.
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@u3n4ecKue U XUMHYECKHE CBOMCTBA IIEJIOYHBIX METALIOB. [IprMeHEHME MIENOYHbIX
METAJIJIOB ¥ UX COCTMHEHUM.

[[lenoyno3zemenbHble  MeTauibl. [loylokeHHWe  IMIENIOYHO3EMENbHBIX  METalIOB B
NEPUOJNYECKON CHUCTEME, CTPOCHHE UX aToMOB. HaxoxkneHue B mpupone. MarHuid u
KaJlbLIU{, UX BakHeUue coequHeHus. JKECTKOCTh BOJbI U CIIOCOOBI €€ yCTpaHEeHHUS.
Amomununii. [lonoxkeHne amOMUHUS B MEPUOAUYECKON CHCTEME, CTPOCHUE €ro aroMa.
Haxoxnenue B mpupoae. ®uznueckue 1 XUMUYECKUE CBOMCTBA amfoMuHusA. [Ipumenenune
amoOMHUHMS. AM(OTEPHOCTh OKCH/IA ¥ THAPOKCUAA aTFOMUHUSL.

Keneso. Ilonoxenue xene3a B NEPUOJUYECKOM CHCTEME, CTPOEHUE €ro aTroMa.
Haxoxnenue B mpupone. Pusndeckne M XMMUYECKHE CBOMCTBA Kenesa. Baxuenmme
COCAMHEHHUs Kele3a: OKcuabl, rugapokcunabl u conu  kene3a(ll) wu  xeneza(Ill).
KauecTBeHnnsie peakuuy Ha noHbl Fe2+ n Fe3+ .

JlemoHcTpanuu:

@u3nvecKue CBOMCTBA TajoreHoB. llomyuyeHune XJIOpOBOIOPOJA M PAaCTBOPEHHE €ro B
Bojie. AJutoTponHble Moaudukanuu cepbl. OOpaslbl MNPUPOJIHBIX CYJIbPUAOB U
cynbdaros. [Toayuenne aMmmuaka u ero pacTBopeHnue B Bojie. O3HaKoMIIeHHE C 00pa3iaMu
MIPUPOHBIX HUTPATOB, (hocharon

Mopenu KpUCTATMYECKUX PEHIETOK anma3za M rpadura. 3HAKOMCTBO € oOpasinamu
MPUPOHBIX KApOOHATOB M CHJIMKATOB 3HAKOMCTBO C 00pa3liaMy BaXKHEUIIIUX COCTMHEHUN
HaTpus, Kajiusi, NPUPOJHBIX COCTUHEHHM KalblMs, pyJaMU Keje3a, COCIUHCHUSIMU
aMOMUHUA. B3anMOIEeNCTBHE IIETIOYHBIX, IIETOYHO3EMENBHBIX METAJIOB U AJIFOMUHHUS C
BosioW. CKUTaHUE KeJe3a B KUCIOPOJAE U XJIOPE.

IIpakTnyeckue padoThbI:

[lonydeHne COITHON KUCIOTHI M U3yYEHHE €€ CBOMCTB.

Pemenune sxcnepuMenTanbHbIX 3a1a4 o teme «Kucmopon u cepay

[lonydeHne aMMuaKka v U3y4E€HHE €TO CBOKCTB.

[Tomyuyenue okcuaa yriepona (IV) u usyuenue ero cBoiicts. Pacno3naBanue kapOOHATOB.
Pemuienue sxcriepuMeHTaIbHBIX 337a4 M0 TeMe «MeTallbl U UX COCTUHEHUS.
JlaGopaTopHbIe ONBITHI:

BriTecHeHue rajnoreHamMu Apyr Apyra U3 pacTBOPOB UX COCIUHEHUM.

KauectBennsie peakuuu cynbQui-, CyIbPuT- U CyibhaT- HOHOB B PACTBOPE.
O3HakoMiIeHHE ¢ 00pa3amMu cepbl U €€ MPUPOIHBIMU COETUHEHUSIMH.

B3anmoneiicTBue coneil aMMOHHS CO IIETOYAMM.

KauecTBeHHbIe peakliuyi Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTBeHHas peakuys Ha yriIeKUCIBINA ras.

N3yuenue oOpa3ioB MeTamioB. B3anMoeiicTBre METaIOB ¢ PACTBOPAMHU COJIEH.
O3HaKOMJIEHHE CO CBOMCTBAMHU U MPEBPAIICHUSIMUA KapOOHATOB U TUIPOKAPOOHATOB.
[lonydeHne ruapOKCHAA AMOMUHUS U B3aHUMOJEUCTBUE €ro0 C KUCIOTAMHU M IIEJIIOYaMHU.
KauecTBeHHbIe peakiiuu Ha nOHbI Fe2+ u Fe3+

PacyerHble 3a1a4u:

Brruucnenuss mo XMMHYECKUM ypaBHEHHSIM MaccChl, 00bEMa WM KOJIMYECTBA BEIIECTBA
OJIHOTO M3 MPOAYKTOB PEAKLUU 10 MAacCce UCXOJHOTO BEIIECTBA, 00BbEMY MIIM KOJIUYECTBY
BEILIECTBA, COAEPIKALLETO OINPEAEIEHHYIO TOII0 IPUMECEH.

Pa3nen 3. Kpatkuit 0630p BaxKHEHIIIMX OpraHUYECKUX BEIIECTB

IIpenmer oprannueckor xumuu. Heopranmueckre u OpraHuueCKUe COSAUHEHUS. Y TIIEPOT
— OCHOBa M3HU Ha 3emie. OCOOEHHOCTH CTPOCHMSI aToMa YIJIepojJa B OpraHUYECKUX
COEIMHEHUSAX.
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VYrneBopoponsl. IlpenenbHble (HachbIEHHBIE) YIIEBOAOPOAbI. MeTaH, 3TaH, NpONaH —
IOpOCTEMIINE MPEACTABUTEIN MPENEIbHBIX YIIeBOAOPOAOB. CTpyKTypHbIE (HOPMYIIbI
yrIeBOAOpONOB. I'oMonormdyeckuid psig  NPENenbHBIX — YIVIEBOAOPOIOB. l'omosoru.
Pu3znyeckre U XMMUYECKUE CBOMCTBA MPEACIBHBIX YITIEBOJOPOAOB. Peakiuu ropeHus u
3amenenus. HaxoxxneHne B mpupojie MpeaeabHbIX yriieBoaopoaos. [I[puMeHeHne MeraHa.
HenpenenbHble (HEHACHIIEHHBIE) YIJIEBOJOPOABlI. OJTUJIEHOBBIM psiJ  HENPEIENIbHBIX
yIraeBogopoaoB. OTwieH. dusnmyeckne W XUMHUYECKHE CBOMCTBA ATWIEHA. Peakuuns
npucoenuHeHus. KauecTBeHHble peakuuM Ha OHTWIEH. Peakuus MNOJIMMEpPU3ALNH.
[TommaTunen. llpumenenue >TuiieHa.

AULETUIICHOBBIN psAJl HENPEIETbHBIX YIIIEBOJOPOAOB. ALIETHIIEH.

CaoiicTBa anetuiena. [Ipumenenue areTuneHa.

[IpousBogusie  yrieBojgoponoB. KpaTkuii  0030p  OpraHMYecKUX  COEAMHEHHUU:
OJIHOATOMHBIE CHHUPTHI (METaHOJ, 3TAHOJ), MHOTOATOMHBIE CIHPTHI (ITHJICHIJIMKOJIb,
TJIMIIEPUH), KapOOHOBBIE KHUCJIOTHI (MypaBbHHAs, YKCYCHas), CIOKHBIC A(UPHI, KHUPBI,
yII1eBOIbI (TJII0KO3a, caxapo3a, KpaxMmal, HeJUT0s103a), aMUHOKHUCIIOTH, Oenku. Poib
O€JIKOB B OpraHu3Me.

[IonsiTHE O BBICOKOMOJIEKYJISIPHBIX BemecTBax. CTpykTypa IIOJIMMEpPOB: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb Noiaumepusanuu. [lonmaTtruineH, noaunponuicH,
ITOJINBUHWIXJIOPUL.

JlemoHcTpanuu:

Mopenu MoKyl OpraHUYECKUX COeIMHEHUN. ['opeHue yrieBogopo1oB U 0OHapyKEHHE
MpOJIYyKTOB uX ropeHus. KauectBeHHass peakuuss Ha 3TwieH. [lonyuyeHue sTuieHa.
PactBopenue stuioBoro cnuprta B BoAe. PacTBopenue riuuepuHa B Boje. llomydenne u
CBOMCTBa YKCYCHOHM KHCIOTHI. VccnenoBanrne CBOMCTB dUPOB: pACTBOPUMOCThH B BOJAE U
OpraHUYecKuX pacTBopuTessix. KauecTBeHHBbIE peakuuu Ha TIIIOKO3y U Kpaxmall.
O3HakomiieHHEe ¢ o0pa3suaMud  M3AEIUM W3 TMOJMATWIECHA,  MOJIUIPONHUICHA,
MTOJIMBUHWIIXJIOPUA.

[TpakTHueckue pabOThl CrpyNIUPOBaHbI B OJOKM — XUMHUYECKUE NMPAKTUKYMBI, KOTOPbIE
CIIy’KaT HE TOJIbKO CPEICTBOM 3aKPEIUICHHWsS YMEHHU M HABBIKOB, HO TAKXE U CPEICTBOM
KOHTPOJISI 38 Ka4€CTBOM MX C(HOPMUPOBAHHOCTH.

TemaTnueckoe muiannpoBanue 9 kiacca (2gaca B HEJIEIIO)

No Tema ypoka Ko - BO
n/n 4acoB
MHoroo0pa3ne XuMH4ecKux peakuuii (15 +2)

1. | IloBTOopenue marepuana 8 kiacca 2

2. | Knaccudukarus xumMmudeckux peakiiuii. OKUCIUTETHHO — 2
BOCCTAHOBUTEJBHBIE PEAKIIUH

3. | TennoBoii 3pPexT XMMUUECKUX peakinil. DK30- U SHAOTEPMUYECKUE 1
peakuuu

4. | CKopocTh XUMUYECKUX peakuuil. [lepBoHavanbHble pEACTaBICHUS O
KaTajim3e.

5. | Bxoasimasi npoMe:KyToOYHasi arrecrauus B GopMe KOHTPOIbHON 1
paboTHhI

6. | Ilpakmuueckasn paboma Ne 1. 1
N3yueHne BIUSHUA YCIOBUM POBEICHUSA XUMUYECKUX PEAKLIUI Ha €€
CKOPOCTh
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7. | Obpatumbie U HeoOpaTUMbIe peakiuu. [ToHATHE 0O XUMUUECKOM 1
PABHOBECHH.

8. | CymHOCTh npolecca MIeKTPOIUTHIECKON nucconuanuu. Jluccouuanms 1
KHCJIOT, OCHOBAaHUE U COJIeH

9. | CunpHble U cnabblie 25eKTponuThl. CTETIeHb TUCCOITAITIH. 1

10. | Peakiun HOHHOTO OOMEHA U YCIOBHS MX MPOTEKAHUS 1

11. | XuMuueckne CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX 2
coeuHeHul B cBere npeacrapieHuid TOJ] u OBP

12. | M'maponus comneit. O6061eHue 10 TeMaM « Kimaccudukarus 1
XUMHUYECKUX PEAKIHI U « IIEKTPOJUTHYECKAs TUCCOIHAIIIS

13. | IIpakmuueckasa padoma Ne 2. Penienue 3KCriepuMEHTANIbHBIX 33124 110 1
teMe «CBOWCTBA KUCJIOT, OCHOBAHUM U COJIEHM KaK 3JIEKTPOIUTOBY

14. | KonTpoabHas padora Nel « Knaccugukanuss XUMUYECKUX pPEAKLIHI» 1
1 «DNEKTPOTUTHICCKAS JUCCOITHAIIHS

Mmuoroo0Opa3sue BemecrTn ( 434aca )

15. | [Tono)keHue TajoreHoB B MEPHOIUYSCKON TaOIHIIE U CTPOCHHUE UX 1
aToMmoB. CBOICTBA, MOJy4YE€HHUE U TPUMEHEHHUE TAJIOTCHOB

16. | Xnop. CBolicTBa U MPUMEHEHUE XJIOPA. 1

17. | X10poBoOpO: MOJyYEeHHUE U CBOMCTBA 1

18. | ConsiHast KUCIOTA U €€ COJTU 1

19. | IIpakmuueckas paboma Ne3. [lonydeHue COMTHON KUCTOTH U 1
M3y4YE€HUE €€ CBOWCTB

20. | [TonoxxeHrne KHUCIOPOAA M CEPhI B IEPUOINIECCKON CHCTEME 1
XUMHUYECKUX DJIEMEHTOB , CTPOCHHE X aTOMOB. AJIJIOTPONUS CEPHI

21. | CBoiicTBa U NIPUMEHEHHUE CEPhI 1

22. | CepoBogopoa. Cynbdusl . 1

23. | Okcup cepsl (IV). Cepaucras kucnora u ee conu. Okcu ceps (V). 1
CepHas KHCIIOTA U €€ COJIU.

24. | IIpoMe:KyTOYHASI HTOTOBasi aTTecTAUMS B GopMe KOHTPOIBHOM 1
paboThI

25. | OKucnIHUTENbHbIE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHON KHCIIOTHI 1

26. | Ilpakmuueckas paboma Ne4. Pyienve sKCliepuMEHTAIbHBIX 33]1a4 110 1
teme « Kucnopon u cepa»

27. | [lonoxxenue azota u Gpocdopa B MEPUOIUYECKON CUCTEME XUMUIECKUX 1
AJIEMEHTOB , CTPOCHHUE UX aTOMOB. A30T: CBOMCTBA U PUMEHECHUE

28. | AMMuak. Ousznyueckre U XuMudeckne cBorictBa. [lomyduenue u 1
MIPUMEHEHUE

29. | Ilpakmuueckasn paooma Ne5 IlonydeHne aMMuaKka U U3y4YeHHUE €T0 1
CBOMCTB

30. | Comu aMMOHUS 1

31. | A3oTHas KUCJOTA. 1

32. | Ctpoenue moiekyibl. CBOCTBA pa30aBICHHON U KOHIIGHTPUPOBAHHON 1
a30THOM KucA0Thl. CoJIi a30THOM KUCTOTHI. A30THBIE YAOOPEHMUS.

33. | Dochop. Amnorponus dpocdopa. CpoiictBa dhochopa 1

34. | Oxcua pocdopa (V). ®ochopHas kucnota u ee cosiu. DochopHbie 1

yaoOpeHus.
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35. | [lonoxenue yriaepoaa W KPEMHHUs B IEPUOJAUYECKON CUCTEME 1
XUMHUYECKUX JIEMEHTOB , CTPOCHHE X aTOMOB. AJIJIOTPONHUS Yriiepoaa

36. | XuMuueckue CBOMCTBA yriaepoaa. AncopOorusi. 1

37. | YrapHblii ra3 : CBOMCTBA, PU3NOIOTUYECKOE ICHCTBHUE 1

38. | Yruekucsiii ra3. YToiapHas KHCIIOTa U ee conu. KpyroBopot yriepona 1
B IIPUPOJIE.

39. | IlIpakmuueckas pavoma Ne6 Ilonyuenne okcuna yriaepoaa (IV) u 1
U3y4YeHHUE ero cBOMCTB. Pacrio3HaBanue kapOOHATOB.

40. | Kpemnwuii u ero coequnenusi. Crekno. [{lemenr. 1

41. | O6o6mmenue mo teMe « Hemeramis 2

42. | KonTpoJsbHas padora Ne2 o reme « Hemerasbny 1

43. | [lonoxkeHre METAIJIOB B MEPUOUUECKON CUCTEME XUMHYECKHUX 1
anemenToB /(.M. MenaeneeBa. Merannuueckas cBsi3b. OU3NYECKUE
cBoiicTBa MeTauioB. CIIaBbl METAJIOB.

44. | Haxox/1eHre METAJJIOB B IPUPOJIE U 00IIME CITOCOOBI UX MOITYYEHUS. 1

45, | XuMH4ecKHe CBOHCTBAa METAJUIOB. P11 akTUBHOCTH 1
(9NIEKTPOXUMHYECKUH PsiJi HANIPSKEHU W) METAJIIOB

46. | llemoyHbie METAUIBI: HAXO0XKACHUE B MIPUPOJIe, PU3NUECKUEe U 1
XMMHUYECKHE CBONCTBA

47. | OKCUIbI ¥ TUAPOKCUIBI MIETOYHBIX META/UTOB. [[puMeHeHre meToYHbIX 1
METaJIOB

48. | lllenounozemenbHbie MeTauibl. Haxoxaenue B mpupoae. Kanbimii u 1
ero coelMHeHHs1. ZKeCTKOCTb BOJIbI M CIIOCOOBI €€ YCTpaHEHUsI

49, | Amomunuii. Haxoxxaenue B mpupojie. CBoHCTBa aTFOMUHHS 1

50. | AMQOTEepHOCTh OKCHJIa U THAPOKCHJIA ATFOMUHUS. 1

51. | Keneso . Haxoxnenne B mpupoje. CBoiCTBa kelesa. 1

52. | Coenuuenus xemnesa. 1

53. | IIpakmuueckan paboma Ne7 PerneHue 3KCIIEpUMEHTATBHBIX 337129 110 1
TeMe « MeTaJlJIbl ¥ UX COCTUHEHUS

54. | [TogroToBka K KOHTPOJIbHOU paboTe 3 mo Teme « MeTasuib 2

55. | Konrposabnas padora Ne 3 o teme « Metamib 1
Kpartknii 0030p BaxxHeHIIINX OPraHudecKux BenlecTs ( §4acos)

56. | Opranuueckast xumusi. YriaeBoaopobl. [IpenensHbie (HACHIIICHHbIE) 1
YTIEBOJIOPOIBI.

57. | HenpenenbHble (HEHACBIILIEHHBIE ) YTIIEBOJOPO/BI. 1

58. | [Ipon3BoaHbIC yTIIeBO0p0A0B. CIIMPTEHI. 1

59. | Kap6onossie kucnotsl. CrioxHbie 3¢upsl. Kupsi. 1

60. | YrieBobl 1

61. | AMunokuciortel. benku IToaumepsr. 1

62. | O6obmaromuii ypok 1o Teme : « BaxkHeilme oprannyeckue 1
COCIMHCHUS

63. | UToroBasi npoMe:xKyTo4Hasi arrecrauusi B opMe KOHTPOJIbHON 1

paboThI
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