PabGouasi nporpamma y4eOHOro npeamera
«XUMUA»

1. Ilnanupyemble pe3y/ibTaThbl OCBOEHUS Y4eOHOro npeaMera « XuMHI»

.JII/I'-IHOCTHLIe, MeTanpeaMETHbIC

Jluunocmuvimu pe3yiibTaTaMi U3YyYCHUA IPEAMCTA «XHUMHUS» SIBIISIOTCS CJICAYIOUC YMCHUA:
- OCO3HaBaTh €AMHCTBO U HCIOCTHOCTHh OKPYKAKOIICTO MHUpa, BO3SMOXXHOCTH €ro IMO3HaBaCMOCTU 1
O0OBSICHUMOCTH Ha OCHOBE JOCTYDKCHUI HAyKH; - MOCTCIICHHO BBICTPANWBATH COOCTBEHHOE OCJIOCTHOC



MHPOBO33PEHUE: OCO3HABAaTh MOTPEOHOCTh M TOTOBHOCTH K CaMOOOpPa30BaHHIO, B TOM YHUCIIE U B
paMKax caMOCTOSATEIbHOU JACSITEILHOCTH BHE IIKOJIIBI;

- OLIGHMBAThH JKW3HEHHbIE CUTYAIlMH C TOYKH 3pEHUs] 0e30MacHOro odpasa >KM3HHM M COXPAHEHUs
3JI0pOBBSI;

- OLICHUBATh IKOJOTUYECKHI PUCK B3aMMOOTHOIICHUN YeIOBEKa U MPUPOJIbL;

- (hopMHPOBATH FKOJIOTHUECKOE MBIIIJICHUE: YMEHUE OIEHUBATH CBOIO JCSITEIHLHOCTD U IMOCTYIKH
JPYTUX JIIOJIeH C TOUYKU 3PEHHsI COXPAaHEHHS OKPY>KaIoIel cpeibl - TapaHTa KU3HU U OJaronoiyydus
moJeil Ha 3emie.

Memanpeomemnpimu pe3ylbTaTaMu  H3yueHuss Kypca «Xumus» B 8-9 Kiaccax sBisercs
(dhopMupoBaHKEe YHUBEPCATbHBIX yaeOHbIX nerctBuil (YVY /).

Pezynamuenvie YY/I:

— CaMOCTOSITENIbHO 00HAPY:KMBATh 1 GOPMYIUPOBATH YyUeOHYIO MpoOIeMy, OINpeneisaTh Leib
y4eOHOM e TEIIbHOCTH,

— BBIIBUTaTh BEPCUU peUIeHUs MPoOIeMbl, 0CO3HABATH KOHEUHBII pe3ylbTar,

— paboTasi Mo IUIaHy, CBePATH CBOM JEUCTBUS C LENbI0 U, IPU HEOOXOIMMOCTH, BLIOMPATDH U3
MIPEITIOKEHHBIX M MCKATh CAMOCTOSITEITFHO CPEJICTBA JOCTHIKCHHUS 1IETIH;

— (MHOUBUIYyAJIBHO WJIM B Tpynme) IUlaH peHieHus  MpoOJIeMbl; HCIPABISTH OMTHOKH
CaMOCTOSITENILHO;

—B JIMAJIOTE C YYUTEJIIEM COBEPIIEHCTBOBATH CAMOCTOSITEIIBHO BBIPAOOTaHHBIC KPHUTEPUU
OLICHKH.

Yuenux:

- 00Hapy>kuBaeT U GopMyIupyeT yueOHyI0 IpoOIeMy MO PyKOBOJICTBOM YUUTENS;

- CTaBUT IIeJIb JCATCIILHOCTH Ha OCHOBE IOCTaBICHHOW MPOOJIEMBI M IpeajiaraeT HECKOJIbKO
CHOoCcO0O0B €€ TOCTHKEHUS;

- CaMOCTOSITCIIEHO aHAIM3UPYET YCIOBUS JIOCTIDKEHHUS IIETM HAa OCHOBE YYETa BBIICICHHBIX
YUUTEJIEM OPUEHTUPOB JICHCTBUSI B HOBOM Y4eOHOM MaTepHare;

- IITAHUPYET PECYPCHI IS JOCTUKCHHUS IIEIIH;

- Ha3bIBae€T TPYIHOCTH, C KOTOPHIMU CTOJIKHYJICSI TIPU PEIICHUH 33Jayu, U IMpeajaraeT MmyTH ux
MIPEOI0ICHUS/ N30eTaHus B TalbHEHIIICH NI TeIILHOCTH.

Yuawuiica nonyaut Bo3MOXXHOCTh HAYUUTHCS:

— CaMOCTOSITEIIbHO CTABHUTH HOBBIC yUEOHBIE TICITH U 33/a4H;

- CaMOCTOSTEIHFHO CTPOUTH )KH3HCHHBIE TUIAHBI BO BPEMEHHOM MEPCIICKTHBE;

- TIpU TUIAHUPOBAHUU JOCTHIKEHUS IEIe CaMOCTOSTEIbHO M aJ€KBAaTHO YYMTBIBATD YCIOBUS H
CpEeJICTBA UX JOCTHKCHHS,

- BBIIEJIATH ATbTEPHATHBHBIE CIIOCOOBI JOCTH)KEHUS LIeTH U BHIOMpaTh Hanbosee 3¢ deKTHBHBIN
CI10Cc00;

- a/ICKBATHO OLEHMBATh CBOM BO3MOXKHOCTU JIOCTIDKEHUS IIE€TH OMpeAeNEHHON CII0XHOCTH B
pa3IUYHBIX chepax CaMOCTOSTEILHOM JIeATEITbHOCTH.

Ho3nasamenvuvie YY1

— aHAJM3MPOBATh, CPABHUBATH, KJIACCUPUIIUPOBATh U 00001IaTh (PaKThl U SBJICHUS. BBIABIATH
MIPUYMHBI U CIEJICTBUS POCTHIX SIBICHUN;

- OCYHIECTBJISITH CPAaBHEHUE, KITACCU(DUKAIHIO, CAMOCTOSTEIIBHO BRIOMPAsi OCHOBAHMS U KPUTEPHUN
JUIS YKA3aHHBIX JIOTHYECKHUX OIepalvii;

- CTPOMTH JIOTHYECKOE PACCYXJICHHE, BKIIOYAIOIICC YCTAHOBJICHHE NPHYUHHOCIECICTBEHHBIX
CBSI3€H;

- CO31aBaTh CXEMATHYECKUE MOJICITH C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa;

- COCTABJSATH TE3UCHI, PA3IMYHbIC BUJIBI IJIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.);

- npeo0pa30BbIBATH HH(OPMALIMIO U3 OJHOTO BUA B Ipyroi (Tabiuily B TEKCT U TIp.);

- YMeTb OIpe/eNsaTh BO3MOXKHBIE HCTOYHUKH HEOOXOIUMBIX CBEACHHM, MPOU3BOJIUTH IOUCK
nH(OPMAIINY, aHAJTM3UPOBATH U OIICHUBATH €€ JIOCTOBEPHOCTb.

Yuenuk:




- OCYIIECTBJISICT PACHIMPEHHBIM MOUCK WH(OpPMAIIMK ¢ MUCIOJIb30BAaHUEM PECYpCOB OMOIMOTEK U
WNHurepHera;

- CUMTHIBaeT MH(OpMAILNIO, TPEICTABICHHYIO C HCIOJIb30BAaHHEM paHEE HEU3BECTHHIX 3HAKOB
(CMMBOJIOB) TIpH HAJTMYUW UCTOYHHKA, COJCPKAIIETO UX TOIKOBAHHCE;

- CO3/1a€T MOJICNIM U CXEMBbI Ui petieHus 3a1ad. [lepeBoauT CloXHYIO MO COCTaBy MH(POPMAIUIO
13 rpaduecKoro wiv CUMBOJILHOTO TPEJICTABIICHUS B TEKCT M HA000POT;

- YCTaHABJIMBAET B3aUMOCBS3b OIMCAHHBIX B TEKCTE COOBITH, ABIIEHU, IPOLIECCOB;

- YYaCTBYET B IIPOEKTHO- UCCIIEA0BATENIbCKOM JIeATEbHOCTH;

— IPOBOAMT HAOIIO/IEHUE U SKCIIEPUMEHT IO PyKOBOJCTBOM YUUTEIIS,;

— ocylIecTBIsieT BpIOOp Hambosee 3((HEeKTUBHBIX CIIOCOOOB peIIeHUs 3a/ad B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBUM;

— JIaeT omnpe/esieHrne MOHATUSAM;

— yCTaHaBIUBAET NMPUUUHHO-CIICJICTBEHHBIE CBSI3H;

— 00001aeT TOHATHUS — OCYIIECTBIISICT JIOTHYECKYIO OINEpaIUio IepexoJa OT BHIOBBIX
MPU3HAKOB K POJOBOMY TMOHSTHIO, OT MOHATHS C MEHBIIUM OOBEMOM K MOHITHIO C OOJBIIUM
00BEMOM;

— OCYIIECTBIISICT CPaBHCHHE M KJIACCU(DUKAIMIO, CAMOCTOATEIHHO BBIOMpAs OCHOBAHHUS H
KPUTEPUH I YKA3aHHBIX JOTHUECKUX OIepallyii;

— CTPOUT KJIacCU(DHUKAIMIO HA OCHOBE JTUXOTOMHYECKOTO JICJICHHS (Ha OCHOBE OTPHUIIAHWS ),

— CTPOUT JIOTHYECKOE PACCYXKICHHE, BKIIOYAIOIIEE YCTAHOBIECHUE MPUUYUHHO-CIIECICTBEHHBIX
CBs3EH;

— OOBSCHSIET SIBJICHHS, TIPOIECCHI, CBSA3H U OTHOIICHUS, BBISIBIISICMBIE B X0/I€ UCCIICIOBAHNS;

— 3HAeT OCHOBBI 03HAKOMHUTEIIBHOTO YTCHUS;

— yM€EeT CTPYKTYpUPOBATh TEKCTHI (BBIJENSET INIaBHOE U BTOPOCTEIIEHHOE, TTIABHYIO UJCI0 TEKCTa,
BBICTPAUBAET MOCJIEI0BATEIBHOCTh OMUCHIBAEMBIX COOBITHI);

— CTaBUTH MPOOIIEMyY, apTyMEHTHPOBATH € aKTyallbHOCTb;

— CaMOCTOSITENIbHO MPOBOJIUTH UCCIIEIOBAHME HA OCHOBE NMPUMEHEHHUS METOJIOB HAaOIIOJCHHS U
AKCIIEPUMEHTA.

Kommynuxamuenwvie YY/1:

- CaMOCTOSITENILHO OPraHM30BbIBATH YU€OHOE B3aMMOJICICTBUE B rpymme (OmpeaensiTh OOIIue
LIEJTH, PACTIPEIENISITh POJIH, IOTOBAPUBATHCS APYT C APYTOM U T.1.).

Yuenuk:

— co0JTro1aeT HOPMBI IMyOJIMIHON PEUH M PETJIAaMEHT B MOHOJIOTE U JINCKYCCHUH;

— MOJIb3YETCS a/IeKBAaTHBIMU PEUEBBIMU KITUIIIE B MOHOJIOTE (ITyOIMYHOM BBICTYILICHUH), THAJIOTe,
TMCKYCCUU;

— (hopmynupyeT cOOCTBEHHOE MHEHHUE U TTO3UIINI0, APTYMEHTHPYET HX;

— KOOPJMHHUPYET CBOIO TO3HIHMIO C MO3UIMSAMH MapTHEPOB B COTPYAHHUYECTBE MPH BBIPAOOTKE
00111eT0;

— YCTaHABIIMBAeT W CPABHUBACT pPa3HBIC TOUYKH 3PEHUS, MPEXKJC YeM MPUHUMATH PEIICHHS U
JienaTh BHIOOP;

— CIIOPHUT ¥ OTCTAMBAET CBOIO TIO3MITMIO HE BPaXICOHBIM ISl ONITIOHEHTOB 00pa3oM;

— OCYIICCTBIISICT B3aWMHBIH KOHTPOJb W OKa3blBaCT B COTPYJAHHYECTBE HEOOXOIMMYIO
B3aMMOIIOMOIIIb;

— OPTaHW30BBIBACT W IUIAHUPYET Yy4eOHOE COTPYTHUYECTBO C YUHTEIEM M CBEPCTHUKAMH,
OTIPECIIATH eI U PYHKITUH YIaCTHUKOB, CIIOCOOBI B3aNMO/ICHCTBHS,

— ymeeT paboTaTh B TPYIINE — YCTAaHABIUBAET paboure OTHOIICHHUS, Y)PEKTUBHO COTPYAHUYACT U
CIIOCOOCTBYET MPOTYKTUBHOM KOOTIEPAIIHH;

— UHTETPUPYETCS B TPYIIY CBEPCTHUKOB W CTPOUT MPOAYKTUBHOE B3aMMOJICHCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMH;

— YYUTBIBATh Pa3Hble MHEHUS U HHTEPECHI U 0OOCHOBBIBATh COOCTBEHHYIO MTO3HUITHIO;

Yuawuiica nonyaut BO3MOKHOCTb HAYUUTHCS:




— IPOAYKTUBHO pa3peliaTh KOH(UIMKTHI Ha OCHOBE Yy4€Ta MHTEPECOB M MO3MLIMH Bcex
YYaCTHHUKOB, TIOMCKA U OLIEHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3pelleHns: KOH(INKTOB;

— JAOTrOBApHUBATHCA U TPUXOAUTH K 06H_I€My PCUICHHUIO B COBMECTHOM JACATCIIPHOCTHU, B TOM YHCJIC B
CUTYyallUU CTOJIKHOBEHHS HHTEPECOB;

— Opatb Ha ce0s1 MHUIIMATHUBY B OPTaHU3aLMU COBMECTHOTO JICHCTBUS (JIEI0BOE JINAECPCTBO);

— BJIaJIeTh MOHOJIOTHYECKOM ¥  JHaJOTHYECKOW ¢dopMamMu pedd B COOTBETCTBUU C
rpaMMaTHYeCKMMHU U CHHTaKCUYECKUMH HOPMaMH POJHOTO SI3bIKa;

— CJICA0BATb MOPAJIbHO-3TUYCCKHUM U MCUXOJOTNYCCKUM IMPHUHIIUIIAM 06H.[CHI/ISI U COTPYAHHNYCCTBA
Ha OCHOBC YBAXHUTCJIBHOI'O OTHOLICHUA K HapTHépaM, BHUMAaHHUA K JIMYHOCTHU APYTroro, aaiCKBaTHOIO
MEXJIMYHOCTHOT'O BOCIIPUSITHS, TOTOBHOCTH aJ€KBAaTHO pearupoBaTh Ha HYXKIbl IPYI'MX, B YACTHOCTH
OKa3bIBaTh MOMOIIb U YMOLMOHAIBHYIO OJJICPKKY MapTHEPAM B MPOLIECCE JOCTHKEHHS OOIIeH 1enn
COBMECTHOH J1€TEIbHOCTH.

IIpeaMeTHbIe pe3yabTaThl OCBOEHHS Kypca XUMHHU HA YPOBHE  OCHOBHOIO o01ero
00pa30BaHUA MPEANOJIAraT, YTO Y yHaIerocs c(popMupoBaHbI:

° (1)OpMI/IpOBaHI/Ie IMEPBOHAYAJIbHBIX CUCTEMATU3HPOBAHHBIX HpeHCTaBHeHI/Iﬁ O BCIICCTBAxX, UX
MNpeBpalliICHUAX W MNPAKTHUYCCKOM MNPUMCHCHHHU, OBJIAJICHUC MOHSITHUHHBIM arnraparoMm H“
CUMBOJIMYECKUM SI3bIKOM XHMUH;

® O0CO3HaHUME OOBEKTHBHOM 3HAYMMOCTHM OCHOB XHMHYECKOM Hayku Kak obnactu
COBPCMCHHOI'O €CTCCTBO3HAHUA, XUMHNYCCKUX npeBpameHHﬁ HCOPraHNYCCKUX U OPTraHUYCCKUX
BEIIECTB KaK OCHOBBI MHOTHUX SIBIICHUI *UBOM M HEXXKUBOW MPUPOBL; YIIyOJIeHHE MPEICTaBICHUN
0 MaTCpraJibHOM CANHCTBEC MUPA,

® OBIAQJICHHE OCHOBAMHM XHUMHYECKOW T'PaMOTHOCTH: CIOCOOHOCTHIO aHaJIM3UPOBaTh U
OOBEKTUBHO OIICHUBATH >KU3HEHHbIE CUTYalld, CBA3aHHBbIC C XMMHUEH, HaBbIKAaMH 0€30MacHOTro
O6paHI€HI/I$I C BCUICCTBaAMU, MCII0JIb3YCMbIMHA B HOBCGI[HGBHOﬁ JKN3HH; YMCHHUECM aHAJIM3UPOBATh U
[UIAHUPOBATh JKOJIOTUYECKH 0Oe30macHOe TMOBEACHHWE B IIENAX COXpPaHEHHs] 3I0pOBbS U
OKpY>Karollen Cpeibl;

e (opMupoBaHHE YMEHUW YCTaHABIMBATH CBSA3M MEXAY pealbHO HaOII0JaeMbIMU
XUMHUYCCKUMHU SBJICHUSAMU WU IPOLECCAMH, IMPOUCXOAAIIMMU B MHUKPOMHPE, 00BICHITH IMPUYIKUHBL
MHOT000pa3us BEIIEeCTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAKXKE 3aBUCUMOCTh
IMPUMCECHCHUS BCUICCTB OT UX CBOfICTB;

® [pHOOpETeHHE OmbITa HCIHOJb30BAHUS PA3IUYHBIX METOJO0B H3YYEHHUS BEIECTB:
HaAOJI0ACHNUS 32 UX MPEBPALICHUSIMH [IPU MTPOBEACHNUN HECIOKHBIX XUMUUECKUX 3KCIIEPUMEHTOB C
HCIOJIb30BaHNEM JIa0OpAaTOPHOTO 0O0PYAOBaHUS U TPUOOPOB;

¢ (opmupoBaHUe MpeACTaBICHUH O 3HAUEHHUH XUMHUYECKOW HayKH B PELICHUH COBPEMEHHBIX
sKoJIorHueckux npl) ¢popMupoBaHue MepBOHAYATIBHBIX CUCTEMATHU3UPOBAHHBIX NPEACTABICHUN O
BCIICCTBAX, HUX IMPEBPAICHUAX W TMPAKTHYCCKOM MPHUMCHCHUH; OBJIAACHHC MMOHATHHHBIM
anmnapaToM U CUMBOJINYECKUM SI3bIKOM XUMUU;

® IS CJENbIX U CIA0OBUIAIIMX OOYYaIOIIMXCs: BiaJleHUE MpaBWJIaMU 3allUCH XUMHYECKHX
(dhopmys ¢ HCTIONIb30BaHUEM PelibePHO-TOUeUHOM cucTeMbl 00o3HaueHui JI.bpaitns;

e I O0yYaroImuUXcs ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSMU 3/I0pOBBSI: BJaJIeHHE OCHOBHBIMU
JOCTYIHBIMU METOJAMH Hay4YHOTO MIO3HAHMSI, UCIIOJIB3YEMBIMU B XUMHH.

BeInmyckHUK HayYuTCS:

¢ XapaKTCPHU30BaATb OCHOBHBIC MCTO/bI IIO3HAHUS: Ha6J'IIOI[eHI/IC, HU3MCPCHUC, DKCIICPUMCHT,

® OIKCHIBAaTH CBOMCTBA TBCPABIX, JKUIKUX, F33006pa3HBIX BCIICCTB, BBIACIAA HX
CYIICCTBCHHBIC ITPU3HAKH,

® PacCKpbIBATb CMBICII OCHOBHBIX XNUMHUYCCKHUX MOHATHUH «aTOM», «MOJICKYJIa», «XUMHYECKUMN
QJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOKHOC BCIICCTBO», «BAJICHTHOCTHY, «(XUMHUUCCKAsA pCAKLIUI»,
HCIIOJIB3YA 3HAKOBYIO CUCTEMY XHUMHUU;

® PpPacCKpbIBATb CMBICII 3aKOHOB COXpPAaHCHHA MACCHI BCIICCTB, MOCTOAHCTBA COCTABd, ATOMHO-



MOJIEKYJIIPHOU TEOPHHU;
® pa3indaTb XUMHYCCKUC U (I)I/IBI/I‘IGCKI/IG SBJICHUA,
Ha3bIBaTh XUMHWYCCKUC DJICMCHTHI,
OTIPENIeNIATh COCTAaB BEUIECTB 0 UX (OopMyIaMm;
ONpEeIENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COCAMHEHUSX;
ONpCACIIATh TUII XUMHUYCCKUX peaKuHﬁ;
HAa3bIBATh MIPU3HAKU U YCIIOBUA IMMPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ;

® BBLIABIITH IPU3HAKHU,  CBUJETEIbCTBYIOIINE O IPOTEKaHUU XUMHUYECKOH
pCaKuu Mpu BBIIOJIHCHUH XUMHUYCCKOI'O OIIbITA,

® COCTaBJIATH (POPMyYJIbl OMHAPHBIX COEANHEHUI;

® COCTaBJIATh YPAaBHEHMsI XMMUUYECKHX PEAKIIHA;

e coOmroaaTh npaBuiia 6e30nacHoil paboThI P IPOBEACHUH OIBITOB;

® [10JIb30BaThCs J1a00PATOPHBIM 000PYIOBAHNEM U NTOCYAOH;

® BLIYHCIATE OTHOCUTEIBHYIO MOJIEKYIIPHYIO U MOJISIPHYIO MACCHI BEIIECTB;

® BBIYUCIIATH MAaCCOBYIO JIOJIO0 XUMHUYECKOTO JIeMEHTa Mo (hopMyJie COeMHEHUS;

® BBHIUHCIATH KOJHYECTBO, 0O0OBEM WMIIM Maccy BELIECTBA 10 KOJIMYECTBY, 00beMy, Macce
pEeareHToB WU MPOIYKTOB PEAKIIUH;

® XapakTepu3oBaTh (PU3MUYECKHE M XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB: KUCIOPOJA U
BOJIOPOJ1a;

® [0Jy4aTh, COOMPATH KHCIOPOJ U BOJOPOL;
pacro3HaBaTh ONBITHBIM IIyTEM I'a3000pa3HOro BELIECTBA: KUCIOPOA, BOLOPOL;
PacKpbIBaTh CMBICI 3aKOHA ABOraipo;
PaCKpBIBATh CMbICII IOHATUH «TEII0BOM 3 (HEKT peakium», «MOJISIPHbINA 00beM»;
XapakTepu3oBaTh (pU3NYECKre U XUMUYECKHE CBOMCTBA BObI;
PaCKpBIBATh CMBICII IIOHATHUS «PacTBOPY;
BBIUHUCIIATh MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O BEILECTBA B PACTBOPE;
IIPUTOTOBJIATE PACTBOPHI C OIIPEACICHHON MaCcCOBOM J10JIEN PACTBOPEHHOTI'O BEILIECTBA;
OIIpENENATh IPUHAIJIEKHOCTD BEILECTB K ONPEACICHHOMY KJIacCy COSIUHEHUN;
COCTaBJIATH (POPMYJIIBI HEOPTAHUUECKUX COSAMHEHUN N3YYCHHBIX KJIACCOB;

® [POBOJUTH  OIBITHI, MOATBEPXKIAIOIIUE  XUMHUYECKHE CBOMCTB W3Y4YECHHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;

® DACroO3HaBaTh OIBITHBIM NYTEM PACTBOPOB KHUCJIOT U IIEJIOYEH MO MU3MEHEHHMIO OKPACKH
WHJUKATOPa;

® XapaKTEpHU30BATh B3aUMOCBS3b MEXKIY KJIACCaMH HEOPTaHUYECKUX COCIMHEHUM;

e packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menaeneesa;

® OOBACHATH (PU3MUECKUN CMBICT aTOMHOTO (MOPSAIKOBOT0) HOMEpa XMMHUECKOTO 3JIEMEHTA,
HOMEPOB IPYIIbI U IeproJia B nepuoanueckon cucreme J[.1. Menneneesa;

® OOBACHITH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpeeiax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIIIT,

® XapaKkTepHu30BaThb XUMHUYECKHE DJIEMEHTHl (OT BOJOpPOAA N0 KajbIMs) HAa OCHOBE HX
M0JIOXKEeHHU B neproanueckoi cucreme J[.11. MennaeneeBa 1 ocoO€HHOCTEN CTPOSHUS UX aTOMOB;

® COCTaBJISITh CXEMbl CTPOCHHSI aTOMOB MEpBbIX 20 3JE€MEHTOB MEPUOJUYECKON CHUCTEMBI
J.1. Menneneena;

® DPACKpPBIBATh CMBICI MOHATUN: «XHUMHUECKAs CBA3bY, «IEKTPOOTPULATEIHHOCTDY;

® XapaKTepHU30BaTh 3aBUCHUMOCTb (PU3MUECKUX CBOICTB BELIECTB OT THUIA KPHCTAIITMYECKOM
pelIeTKH;

® ONpeeNsaTh BUJl XUMUYECKOU CBSI3M B HEOPTraHUYECKUX COCIMHEHUSIX;

e 1300pakaTb CXEMbl CTPOCHHS MOJICKYJT BEIIIECTB, 00pa3oBaHHBIX PAa3HBIMHU
BUJIAMHU XUMUYECKUX CBS3CH;

® pacKpelBaTb CMBICA  MOHSATHH  «HMOH»,  «KATHOH», «AHUOH»,  <OJEKTPOIUTHI»,



KHEDIIEKTPOJIUTBI», «IJICKTPOIUTHUECKAS  AMCCOIHAIIUS, COKHCIIUTEILY, «CTENEHD
OKHCIIEHHU», «BOCCTAHOBUTEIIDY, KOKUCIEHUEY, «BOCCTAHOBIIEHUEY,

L] OHpeI[eHHTB CTCIICHBb OKHMCJICHUA aTOMa 3JIEMCHTA B COCAUMHCHUH,

® PaCKpBIBATH CMBICI TEOPHH AJICKTPOIUTUICCKOM AUCCOIIUAIINH;

® COCTaBJISTh YPABHEHHSI AJICKTPOJUTUYCCKOMN TUCCOIIUAIIMU KUCIIOT, IISJI0YCH, COJICH;

® OOBSACHATH CYIIHOCTH IPOIECCA IICKTPOJUTHUYCCKON IMCCOIMAIMN M PEaKIUii MOHHOTO
oOMeHa;

® COCTaBJIATH MTOJIHBIE M COKPAIICHHBIE HOHHBIE YPaBHEHUS PeaKInu 0OMeHa,

OIPEIENIATh BO3MOKHOCTh MPOTEKAHMS PEaKIMii HOHHOTO 0OMeHa,;
HpOBOI[I/ITB peaKI_[I/II/I, HOI[TBep)KI[aIOH_[I/Ie Ka‘leCTBeHHBII;'I COCTaB pa3JII/I'-IHbIX BCIICCTB,
OTPENENATh OKHCIUTEb U BOCCTAHOBHUTEIb,
COCTAaBJIATH ypaBHCHI/ISI OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;
Ha3bIBATh q)aKTOpr, BIIMAKOIIINEC HA CKOpOCTB XHMHHCCKOﬁ peaKHI/II/I;
KJ'IaCCI/I(bI/II_II/IpOBaTL XUMHNYCCKUC peaK]_[I/II/I 110 paSJII/I‘-IHBIM HpI/I3HaKaM;
XapakTepU30BaTh B3aMMOCBSI3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAILIIOB;
® [POBOAWUTH  OIBITHIIIO MOJYYEHHIO0, COOHUPAHUIO | U3YYCHUIO XHMHYECKUX
CBOWCTB ra3000pa3HbIX BEIIECTB: YIJICKUCIIOTO ra3a, aMMHUaKa;

® PACHO3HABaTh OIMBITHBIM MTyTEM I'a3000pa3HOr0 BEIIECTBA: YIIIEKUCIIbINA Ta3 U aMMHAK;

® XapaKTepPHU30BaTh B3aHMOCBS3b MEIKIY COCTABOM, CTPOCHUEM M CBOWCTBAMH METAILIOB;

e Ha3pIBaTh OpPraHMYECKHE BEIIECTBA MO WX (opMyie: MeTaH, 3TaH, ITHJICH, METaHOII,
3TAaHOJI, TJIMIEPHUH, YKCyCHAas KHCIIOTa, aMHUHOYKCYCHAas KHCIIOTa, CTEapuHOBas KHCIIOTa,
OJIEMHOBAsI KUCJI0TA, TII0K034;

e OIICHHBATH BJIMSHHE XHMHUYECKOTO 3arpsA3HEHHS OKpPYXKAIOUICH Ccpeapl Ha OpraHu3M
YeJI0BEKa;

e TPaMOTHO 00OpaIaThCs C BEIIECTBAMH B TIOBCEAHEBHOM KU3HH;

e OnpeAensTh BO3MOXKHOCTb  IMPOTCKAHHS  PEAKIUil  HEKOTOPBIX  IMPEACTaBHTENEH
OpPraHUYeCKUX BEIIECTB C KUCIOPOIOM, BOJOPOIOM, METAJIIAMU, OCHOBAHUSIMH, TAJIOT€HAMH.

BLIHYCKHI/IK INOJIYYHUT BO3MOKHOCTb HAYUUTBCA:

® BLIJIBUTATb U MPOBEPATH SKCIICPUMCHTAJIBHO THIIOTE3bl O XUMHUYCCKUX CBOMCTBaxX BCUICCTB
Ha OCHOBE MX COCTaBa M CTPOEHHUS, MX CIOCOOHOCTHM BCTyNaTh B XMMHYECKHE PEAKIUHU, O
XapakTepe U MPOAYKTAX Pa3IUYHbIX XUMHUUYECKUX PEAKIIHi;

® XapaKTepHU30BaTh BEUIECTBA IO COCTaBY, CTPOCHUIO M CBOICTBaM, YCTaHaBIIUBAaTh
MPUYMHHO-CIIEACTBEHHBIE CBSA3H MEX1Y JAHHBIMHM XapaKTepUCTUKAMU BEILIECTBA;

® COCTaBJIATH MOJICKYJIAPHBIC W ITOJTHBIC HOHHBIC YPAaBHCHUSA IO COKPAIICHHBIM HOHHBIM
YpaBHEHUSM;

® IMPOTHO3UPOBATH  CIIOCOOHOCTh  BEIIECTBA  MPOSBIATH  OKHCIUTENBHBIE  WIU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTEMEHEW OKUCIEHHUS JJIEMEHTOB, BXOIAIIUX B €ro
COCTaB;

® COCTaBJIATh YpaBHCHHA peaKquI, COOTBCTCTBYIOIIUX IMOCJICA0OBATCILHOCTH HpeBpaHIeHI/Iﬁ
HEOPraHWYECKHUX BEIECTB Pa3IMYHBIX KIACCOB;

® BLJIBUTAaTb U TPOBCPATH OSKCICPUMCHTAJIBHO THUIIOTE3bI O PE3yJibTaTax B03I[€I>'ICTBI/I$I
pa3nuYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTH XMMHYECKON peaKkInu;

® HCIIOJIB30BaTh HpI/IO6peTCHHLIe SHaHUA JJI1 OSKOJOTHYCCKU TI'PaMOTHOTO IIOBCIACHHA B
OKpY>Karollen cpenie;

® HCIIOJIB30BaTh HpI/IO6peTeHHI)Ie KIIFOYCBBIC KOMIICTCHIMU IIPHU BBIIIOJHCHUU IIPOCKTOB U
yueOHO-HCCIIeIOBATEeNIbCKHUX 3a]1a4 110 U3YUYEHHUIO0 CBOMCTB, CIIOCOO0B MOJyUYEHUsI U PaclO3HaBAHUS
BELIECTB;

e (00BEKTHUBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMTPOLECCAX;

® KPHUTHYECKH OTHOCHTHCS K TCEBIOHAy4YHOU HMH(]OpManuu, HeT0OPOCOBECTHOW peKiaMe B



CpeacTBax MaccoBoi HHGOpMaIuu;

® 0CO3HABaTh 3HAYCHUE TEOPETUUECCKUX 3HAHUU MO XMMHHU JIJISl IPAKTUIECKON IEeATETHbHOCTH
YeNOBEKa;

® CO3/1aBaTh MOJIETU U CXEMBbI JUUIS pelIeHUs] y4eOHbIX U MO3HABATENbHbBIX 33/1a4; TOHUMATh
HEO0OXOIMMOCTh COOJIFO/ICHUSI MPEANMCAHNUN, MTPEATIaraéMbIX B MHCTPYKIUSAX MO UCIOJIH30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMUH U AP.

2. Conep:xaHue y4ueOHOro npeamera « XuMHsD)
HAa YPOBHE OCHOBHOI'0 00111ero 00pa30BaHus

8 kaacc.

Paznen 1. OcHOBHBIC TOHATHS XUMUHU (YPOBEHb aTOMHO-MOJICKYJIIPHBIX TIPEICTABICHUMN )

[Ipenmer xumuu. XuMHUs Kak 4YacThb €CTECTBO3HAHMA. BemiectBa u ux cBoicTtBa. YHCThIE
BEIIIECTBA M CMECH. MeTo/bl MO3HAHUS B XMMHH: HaOMIOJeHUE, SKcriepuMeHT. [IpueMbl 6e3omacHo
paboTsl ¢ 00opya0oBaHUEM U BelecTBaMu. CTpOeHHUE TIJIaMEHH.

Yucteie BemectBa M cMmecH. CrocoObl OYMCTKHM BEIISCTB: OTCTAaWBaHHUE, (QUIBTPOBAHHE,
BBIITAPUBAHUE, KPUCTALIU3AUMA, TUCTHILIIUA. DU3NUeCKUe 1 XUMUYECKUE SIBIICHUS. XUMUYECKUE
peakuuu. IIpu3HakM XMMHYECKUX PEAKUUWA M YCIOBUS BO3HUKHOBEHMS U TEUYEHUS XUMUYECKHX
peaKuHnii.

ATOMBI, MOJIEKYJIbl W HOHBI. BemiecTBa MOJIEKYJISPHOTO M HEMOJIEKYJSPHOTO CTPOEHUS.
Kpucramnmueckue u amopdubie BemiecTBa. Kpucraummueckue peleTKd: WOHHAs, aTOMHas |
MousiekyJisspHas. [IpocTeie U cloKHBIE BellecTBa. XUMUYECKUU 3JeMEHT. MeTamibl 1 HeMeTasllbl.
AtoMHas emmHuna Macchl. OTHOCHTEIbHAS aTOMHas Macca. SI3hIK XMMHH. 3HAKH XHMHUYECKHX
9JIEeMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BemlecTBa. Xumuueckue (opmynsl. OTHOcCHUTENbHAS
MOJIEKYJIsipHas Macca. KayecTBEHHBIM M KOJIMYECTBEHHBIM COCTaB BEIIECTBA. BpruucieHus 1o
xumuueckuM popmynam. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B CII0’KHOM BEILIECTBE.

BanentHocTs XxuMuueckux 37aeMeHTOB. OrnpeselieHre BaJICHTHOCTH 3JIEMEHTOB IO (opmyiam
OuHapHbix coeauHeHuid. CocTaBieHHe XUMUYECKUX (GopMyln OWHApHBIX COEIWHEHUl 1O
BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIpDHOE YUeHHE. 3aKOH COXpPaHEHUsI Macchl BemiecTB. KU3Hb U JESITENbHOCTh
M.B. JlomoHOCOBa. XMMHUYECKHE YPaBHEHHUs. THUIBI XUMUYECKUX PEAKIIHIA.

Kucnopon. Haxoxaenne B mnpuponme. Ilomyuenue kucimopona B J1abopaTopuu U
MpOMBINIUICHHOCTH. Du3NUeckue W XUMHUYECKHe CBoMcTBa Kuciaopoaa. [openue. OKCHIBI.
[Ipumenenue xucnopoaa. Kpyrosopor kucnopona B mnpupoge. O30H, amioTpomnusi KHUCIOPOJa.
Bo3ayx u ero cocras. 3anmuTa aTMOC(PEPHOTO BO3AyXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnaenue B mpupose. [lonydenue Bogopo/ia B 1aG0paTOPUU U MPOMBIILIIEHHOCTH.
dusnyeckue U XUMUYECKHUE CBOMCTBA Bojopoaa. Bogopoa — BoccranoButenb. Mepbl 0e30macHOCTH
npu pabote ¢ Bogopoom. [Ipumenenne Bogoposa.

Bopma. Mertoap!l onpenenenusi coctaBa BOJbI — aHalu3 U CUHTE3. DU3NYECKUE CBOMCTBA BO/IBI.
Bopa B npupoje u criocoOsl ee 0OUuCTKU. Adpalivs BOAbl. XMMHUECKHe CBONCTBA BOIbl. [IpuMenenue
BoJbl. Boga — pactBoputens. PacTBopuMocTh BemiecTB B BoAe. MaccoBasi 10Js pacTBOPEHHOTO
BEIIIECTBA.

KonnuectBennuble oTHOIIEHHS B XuMuu. KonndectBo BemecTBa. Moab. MosispHas Macca. 3aKOH
ABorazipo. Monsipablii 00beM Ta3oB. OTHOCHTENbHAs IJIOTHOCTH Ta3oB. OOBEMHBIE OTHOIICHUS
ra30B MMPU XUMHUYECKUX PEAKITHIX.

Baxxneiiiue kimacchl HEOpPraHWYEeCKUX coeAnHeHuid. OKCHIBI: COCTaB, KIacCH(pUKAIUS.
OCHOBHBIE U KHCIOTHBIE OKcUIbl. HoMeHkatypa okcuaoB. Ou3nyeckue 1 XMMHYECKHE CBOMCTBA,
MOJyYECHHUE U TPUMEHEHUE OKCHUJIOB.



IMuapoxcunpl. Knaccudukarus ruapokcunoB. OcnoBanus. Cocras. [llenoun u HepacTBopuMbIe
ocHoBaHMs. HomeHknarypa. @usznueckue © XUMHYECKHE CBOWCTBA OCHOBaHWW. Peakuus
HerTpanmu3anuu. [loydeHne u npuMeHeHne OCHOBaHUU. AM(OTEPHBIE OKCHIBI U THIPOKCHJIBI.

Kucnorsl. CocraB. Knaccudukaumsa. Homenknarypa. @usudeckue ¥ XUMHUYECKHE CBOICTBa
KHCJIOT. BBITECHUTENBHBIN P METAILIIOB.

Comu. CocraB. Knaccuduxarms. Homenkiatrypa. @usznyeckue CBOHCTBa colieii. PacTBopuMOCTh
coJIel B BoJie. XMMHUYECKHE CBOMCTBa cosieii. CriocoObl mosrydeHus cojieit. [Ipumenenue coei.

I'eneTnueckas CBsI3b MEXKy OCHOBHBIMHU KJIACCAMH HEOPTaHUYECKUX COEAUHEHHI.

HemoncTpanun. O3HakoMIIeHHE ¢ 00pa3liaMy MPOCTHIX U CIOXKHBIX BemlecTB. COcoObl OUUCTKU
BEIIECTB: KPUCTAJUIM3AIMS, AUCTWILIALNUSA, Xpomarorpadus. ONBITHI, MOATBEPKIAIOIMINE 3aKOH
COXPAHEHHUS MacChl BELIECTB.

[Toryuenue u coOupaHue KUCIOPOJa METOJIOM BBITECHEHHS Bo3Ayxa U Bojbl. OmpeneneHue
cocraBa Bo3ayxa. Komnekiust HeTH, KAMEHHOTO YTJIS M IPOAYKTOB UX MEePEPadOTKH.

[Tonyuenue Bogopoaa B anmapare Kuma, mpoBepka BogopoAa Ha YUCTOTY, TOPEHUE BOJIOPOJA,
coOupaHue BOJOPOa METOJIOM BBITECHEHUS BO3/IyXa U BOJIBI.

Amnanns Boabl. CHHTE3 BOJEI.
3HAKOMCTBO ¢ OOpa3lamMu OKCHJIOB, KHCIIOT, OCHOBaHHH U coyiei. Helitpanu3zamus ménoun
KHCJIOTOM B MPUCYTCTBUU UHIUKATOPA.

JlaboparopHble OMBITHL. PaccMOTpeHUE BEMIECTB C PA3IMUHBIMH (DU3HUSCKUMHU CBOWCTBAMH.
Pasznenenne cmecu ¢ momonibio MarauTa. [lpumeps! pusndecknx u XuMudeckux siBjeHuii. Peakmmm,
WJUTIOCTPHUPYIOLINE OCHOBHBIE MTPU3HAKU XapaKTEePHBIX peakiuu. PaszioxeHne oCHOBHOTO kapOoHaTa
meau (I1). Peakuus 3aMenieHust MeI KeEIe30M.

O3HakomiIeHHE C 00pa3laMu OKCUJIOB.

B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).

OnBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAHU.

[TpakTrueckue pabOTHI

e [IpaBuna TeXHUKH OE30MACHOCTH TpU PabOTe B XUMHUYECKOM KaOuHeTe. O3HAKOMIICHUE C
71a060paTOPHBIM 000PYTIOBAaHHEM.

e OuncTka 3arpsI3HEHHON TOBAPEHHOM COJH.

e [lomydyenue u cBoiicTBa KUCIOpOaA

o [lonydyenue BOJOpOIa ¥ U3YYEHHUE €TI0 CBOMCTB.

e [IpuroroBiaeHue pacTBOPOB COJEH C ONPEACIEHHOW MacCOBOM JIOJE€M pacTBOPEHHOIO
BEILIECTBA.

e PemieHne »SKCIepUMEHTANBHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KJIAcChl HEOPraHMYECKUX
COCTUHEHUINY.

PacueTHsble 3aqaun:

Brruucienue OTHOCHTENBHONW MOJEKYJISIPHOM Macchl BemecTBa 1o Qopmyse. Beruucnenue
MAacCOBOM JIONM JJIEMEHTa B XHMHUYECKOM COEIMHEHUHU. Y CTAaHOBJICHHE MpOoCTeliieil GopmMymsl
BEILIECTBA [0 MACCOBBIM JOJISIM 3JIEMEHTOB.

Haxoxnenne MaccoBoW J0JIM PacTBOPEHHOIO BEIIECTBA B pacTBOpe. BuluncieHne Maccsl
pacTBOPEHHOTO BEIIECTBA U BOJBI JUIsl IPUTOTOBJICHUSI PACTBOpA ONPEACIEHHON KOHIIEHTPAIIWH.

OOBbEMHBIE OTHOIIEHUS Ta30B MPU XUMHUECKHUX PEaAKIIHSIX.

Brruucnenus mo XuMUYECKUM YpaBHEHUSM MAaccChl, 00bEMa U KOJIMYECTBA BEIIECTBA OHOTO U3
MPOJAYKTOB PEAKIMU 10 Macce HCXOJHOTO BellecTBa, OOBEMY WM KOJIWYECTBY BEIIECTBA,
COZEpIKAIETro ONPEACTIEHHYIO TOII0 MPUMECEH.

Paznen 2. Ilepuoanueckuii 3aKOH M NEPUOJUYECKAs CHUCTEMa XUMHUUYECKHX snemeHToB J[.U.
MenneneeBa. CTpoeHue aToma.

[lepBble MOMBITKH KIacCHU(PHUKAIUU XHUMHUYECKUX dJIeMEHTOB. [loHATHE O Tpymmax CXOTHBIX
AJEMEHTOB. ECTECTBEHHBIE CeMEWCTBa WIEIOYHBIX METAJUIOB WU TajJOr€HOB. biaropojHble Ta3bl.
Ilepuonnueckuii 3akoH Jl.M.MenneneeBa. Ilepuoanueckas cucreMa Kak €CTECTBEHHO — HAy4YHOE
KJIacCU(pUKaLMsg XUMHUYECKHX DJJEMEHTOB. TabmuyHas ¢opma NpelIcTaBiIeHHs KiacCUPUKAIUU
XUMHYeCKnX 3MeMeHToB. CTpykrypa Tabmuisl «llepuoanueckas cucreMa XMMHYECKHX DJIEMEHTOB



.. MenneneeBa» (kopoTkas ¢opma): A- u b- rpynmbl, nepuoasl. DUBHYECKUN CMBICT
MOPSIIKOBOTO 3JIEMEHTA, HOMEpaA Iepro/ia, HOMepa rpynisl (1J1s JJIEMEHTOB A-Trpymn).

Ctpoenue aroma: sapo M dJEKTpoHHas oOojouka. CocTaB aTOMHBIX siiep: MPOTOHBI W
HelTponsl. M3o0Tombl. 3apsig aTOMHOrO sipa, MAacCOBO€ YHUCIIO, OTHOCHTENIbHAs aTOMHas Macca.
CoBpeMeHHast GOPMYITHPOBKA MOHATHS «XUMUYECKHI JIEMEHT.

DJeKTpoHHass 000J0YKa aTOMa: MOHATHE 00 SHEPreTHYECKOM YPOBHE (3JIEKTPOHHOM CIIOE), €ro
E€MKOCTH. 3alOJIHCHHE DJICKTPOHHBIX CIIOEB Y aTOMOB JJIEMEHTOB TIEPBOTO — TPETHETO IEPHOJIOB.
CoBpemenHast GOpMyIHPOBKA MEPHOJUIESCKOTO 3aKOHA.

3HayeHue nepuoauueckoro 3akona. Hayuneie pgoctmxenust .M. MenpaeneeBa: ucnpaBiieHHE
OTHOCHUTEIIBHBIX ~aTOMHBIX Macc, TMpeJCKa3aHWe CYIIECTBOBAaHUS HEOTKPBITHIX JJIEMEHTOB,
MEPECTAHOBKH XUMHUUYECKUX 3JIEMEHTOB B MEPHOAUYECKON cucteme. JKu3zHp u aearenbHocTs [I..
Meunneneesa.

JemoHcTpanuu:

®dusnyeckue CBOWCTBA IIEJIOYHBIX METAUIOB. B3amMoaeicTBHE OKCHIOB HATpHs, MarHus,
docdopa, cepsl ¢ BOJIOH, UCCIIEIOBAHUE CBOWCTB MOTYYCHHBIX POAYKTOB. B3anmoeiicTBie HaTpus
U KaJins ¢ BoJoi. dU3MYECKHe CBOMCTBA raJIOreHOB. B3anmoielicTBrE alTFOMUHUS € XJIOPOM, OpPOMOM
U 107I0M.

Paznen 3. CtpoeHue BemiecTna.

DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE BHUbI XMMHYECKOW CBS3H:
KOBAJICHTHAsT HEMOJIApHAs, KOBAJICHTHAs IIOJSIpHAs, WOHHAs. BalleHTHOCTh AJIEMEHTOB B CBETE
aneKTpoHHOU Teopun. CteneHb okucieHus. [IpaBuna onpenenenus cTerneHe OKUCICHUS SJIEMEHTOB.

JlemoHcTpauu:

CormnocraBnenue (PU3NKO-XUMUUYECKUX CBOMCTB COCAMHEHUW C KOBAJECHTHBIMH W HOHHBIMHU
CBSI3SMU.

9 kJjacc.

Paznen 1. MHOrooOpa3ue XMuMHUYECKUX PEAKITUH.

Knaccupukamuss XUMAYECKHX pEAKIMA: pPEeaKuu COCAMHEHUS, pa3JIOKCHHS, 3aMEUICHHUS,
oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTENIbHbIE peakiuu. OKUCIUTENb, BOCCTAHOBUTEINb, IMPOLECCH
OKHUCJIEHHS U BoccTaHoBieHUs. CocTaBlieHWE YpPAaBHEHUN OKHUCIMTEIBHO -BOCCTAHOBHUTEIbHBIX
peakimii ¢ MOMOIIbIO METO/Ia AIEKTPOHHOro OaaHca.

TemoBble 3((HEKTH XMMUUECKUX pEaKIMA. DK30TEpPMUUYECKUE M SHIOTEPMHUUECKHE PEeaKLUu.
TepmoxuMuueckue ypaBHeHHs. PacueTsl 10 TEpPMOXUMUYECKUM YPABHEHUSM.

CkopocTh XMMHUYECKMX peakiuil. @axkToppl, BIHAIOIINE HA CKOPOCTb XHUMHUYECKTX
peaxuui. IIepBoHayabHOE NIPEACTABICHUE O KaTaIU3E.

O6parumbie peakuuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

XVMMHYECKNE PEAKIIUU B BOJHBIX PAaCTBOPaxX. DJIEKTPOIUTHI U HEIIEKTPOIUTHI. Monbl. KatnoHs!
U aHUOHBL. ['MpaTHas Teopusi pacTBOPOB. DIIEKTPOJIUTHUYECKAsT JUCCOLUAIUS KMCIOT, OCHOBAaHUM U
cosneil. Cnabble U cuIbHBIE EKTPOIUThL. CTenens nucconuanuu. CreneHs aucconuanuu. Peakiun
MOHHOTO OOMeHa. YCIIOBUS TE€UEHUsSI PEAKIMid MOHHOTO OOMEHa /10 KOHIAa. XMMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPraHMYECKUX COEJAMHEHHH B CBETE NPEACTaBICHUN 00 3IEKTPOIUTHUECKON
JIUCCOLIMAMN U OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX peakiuil. [TonsiTre o ruaposuse conei.

JemMoHncTpanuu:

IIpuMepsl 5K30- U SHIAOTEPMHUUYECKUX PEAKIIHIA.

B3anmopencTBre IMHKA C COJITHOM U YKCYCHOM KUCIOTON. B3auMonaelicTBue rpaHyIMpOBaHHOTO
[IIHKA U IIMHKOBOW MBUIM C COJITHOM KHUCIIOTOH.

BsaumoneiictBue okcuaa menu (II) ¢ cepHoil kucnoToit pa3HOW KOHIIEHTPAaLMU HPU PasHBIX
TEMIIepaTypax.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOU KHUCIIOTE.

I'openue cepsl B pacIuIaBI€HHOM CETUTPE.

HcnbiTanue pacTBOPOB BELIECTB HA MIEKTPUYECKYIO IIPOBOIUMOCTD.

JIBMKE€HNE NOHOB B JIEKTPUYECKOM I10JIE.



[TpakTrueckue pabOTHI:

W3yuyeHue BIUsSHUS YCIOBUM IIPOBEICHUS XUMUYECKON PEAKLIUU HA €€ CKOPOCTbh.

Pemienne skcnepruMeHTaNbHBIX 3a1ad 1o Teme «CBOWCTBAa KHCIOT, COJIEM M OCHOBaHUW Kak
AIIEKTPOJIUTOBY

JlaBopaTopHble ONBITHI:

Peakninu oOMeHa MeX 1y pacTBOpaMH 3JIEKTPOJIUTOB

PacueTHsbie 3agaun: Beruncienus no TepMOXMMHUYECKUM YPaBHEHUSM PEAKIIU.

Paznien 2. MHOrooOpasue BeIecTs.

Hemeramnsl. [Manorensl. IlonokeHne B NEPUOAMYECKONW CHCTEME XMMHYECKUX 3IIEMEHTOB,
cTpoeHue ux aroMoB. HaxoxneHue B mpupozae. Pusnyeckue U XMMHUUYECKHE CBOMCTBA rajOre€HOB.
Ilonyyenue u mnpuMeHEHHE TrajoreHoB. Xiop. PuU3MUecKMe M XUMHUYECKHME CBOMCTBA XJIOpA.
[Ipumenenue xsopa. XsopoBoaopoa. dusznyeckue cpoiicTBa. [lomyuenue. ConsiHHas KUcIoTa U €€
comu. KagecTBeHHast peakiyst Ha XJI0pUI-HOHBL. Pacrio3HaBaHue XJI0pHUI0B, OPOMUIOB, HOAHIOB.

Kucnopon u cepa. Ilonoxenue kuciopoga u cepol B [ICXD, cTtpoenue ux aromon. Cepa.
Annorponusi cepbl. Puznueckue U xuMuueckue cBoictra. Haxoxnenue B npupope. [Ipumenenue
cepol. CepoBonopoa. CepoBomopoaHasi KucioTa u ee coinu. KauecTBeHHas peakiusi Ha Cyibpui-
nonsl. Oxkcun cepsl (IV). @usnueckue u xumudeckue cBoiictBa. [lpumenenune. CepHucTas KUcioTa
u ee comu. KauectBennas peaknusi Ha cynb@ur-uoHsl. Oxcun cepsl (VI). Cepnas xucnora.
XuMHYecKkue CBOHCTBAa pa30aBIE€HHOW M KOHIIEHTPUPOBAHHOW CepHOM KucioThl. KadecTBeHHas
peakius Ha cynb(]ar-uoHbl. XUMUYECKHE PEAKIINH, JIeXKAIUe B OCHOBE MOJYyYEHUSI CEPHON KHCIOTHI
B IIPOMBIIIIEHHOCTH. [IpuMeHeHne cepHOU KUCIIOTHI.

Azor u ¢docdop. I[onoxenue azora u ¢dochopa B [ICXD, cTpoeHnme ux aromoB. A3OT,
¢uznyecKkue U XMMUYECKHE CBOMCTBA, MOJY4YEHHE U IpUMeHeHue. KpyroBopoT azoTa B MPUPOAE.
AMMuak: ¢u3NYeCKMe W XUMHUYECKHE CBOMCTBA, MoixydeHue u mnpuMeHeHue. Coiu aMMOHUS.
A30THas KHCI0Ta U ee cBolcTBa. OKUCIUTENbHbBIE CBOMCTBA a30THOM KUCIOTHI. [loyueHne a3oTHOM
KHUCTIOTHI B 1abopaTopuu. XUMHUECKHUE PEaKIUH, JIS)KAIUE B OCHOBE MOJIyYEeHHUs a30THOM KUCIIOTHI B
npoMbIlIeHHOCTH. [IpuMenenne a30THOM kucinoThl. Conu a30THOM KHUCIOTHI U UX IPUMEHEHHE.
A3OTHBIE y10OpeHusl.

®ochop. Amnorporusi dochopa. Puzmueckue M XUMHUECKHE CBOMCTBa (ocdopa. Okcup
docdopa (V). Oprodochopnas kucnora u ee conu. PochopHbie y1oOpeHHsI.

VYrnepon u kpemuwuii. [lonoxxkenue yriepoma u kpemuus B [ICXD, cTpoeHne HUX aTOMOB.
VYraepon. Amnotponus yriepoaa. dusnueckue W XMMHYECKHE CBOMCTBa yriepoja. AncopOrus.
VYrapHblif ra3, cBOiCTBa U (U3NOJIOTUYECKOE ACHCTBHE HA OpraHU3M. YTJIEKHCIBIM Ta3. YToibHas
KHCIIOTa U ee conu. KauecTBeHHbIe peakiiui Ha KapOoHaT-uoHbl. KpyroBopor yriepona B mpupose.
Opranuyeckue CoeIMHEHUs yIiepo/a.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucnora u ee conu. Crekino. LlemenT.

Meramnel.  Ilonoxxenne  metaimoB B IICXD  JI.M.MenneneeBa, cTpoeHue  HX
aToMOB. Mertannuueckas cBa3b. Pu3nuecKkne CBONCTBA METALUIOB. Psj aKTHBHOCTM METalIOB.
Xumudeckue cBoiicTBa MetauioB.  OOmme  cmocoObl  mosydeHuss  MetaioB.  CruiaBbl
metaioB. Illenounsie metamuibl. llosokeHnE IENOYHBIX METAUIOB B NEPHOAUYECKON CUCTEME,
cTpoeHHne ux aromoB. Haxoxnenue B mpupone. Marauil M KaJbLMi, UX BaKHEWUIINE COCIUHEHHS.
JKecTKkoCTh BOJIBI M CITOCOOBI €€ YCTPaHEHMS.

Amomunuii. IlonoxeHue anlOMUHUS B TEPUOJUYECKOW CHUCTEME, CTPOEHHE €ro aToMa.
Haxoxxnenue B mpupoje. @u3nueckue 1 XUMHUUECKUE CBOMCTBA amtoMUHM. AM(OTEpHOCTh OKCHAA
U TUJIPOKCH]IA aTFOMUHUS.

Keneso. Ilonoxxenue xene3a B IEpUOJUIECKON CUCTEME, CTPOEHHE €ro aroma. HaxoxzaeHue B
npuponae. PU3NvYecKre U XUMUYECKHE CBOWCTBA Kele3a. BaxkHele coeIMHEHUs Kene3a: OKCHIbI,
ruapokcuabl U comu xkenesa (II) u sxenesza (I11). KayecTBenHble peakiyy Ha UOHBI.

JleMoHCTpauu:

Pur3nyecKue CBOKMCTBA TAJIOTEHOB.

[TosryueHue XJ1I0poOBOIOPO/Ia U PACTBOPEHHUE €O B BOJIE.

AnnotponHslie Moaudukanuu cepbl. OOpa3ibl NPUPOIHBIX CYIb(UAOB U CYIb(HATOB.
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[Tomyuenne amMMuaka u ero pacrBopeHue B Boje. O3HaKOMJIEHHE C OOpa3lamMu MPHPOJHBIX
HUTPATOB, GocaToB

Mogenu KpUCTaJUTMUECKUX PEMIETOK anMmasza U rpaduta. 3HaKOMCTBO ¢ 00pa3liaMH IPUPOIHBIX
KapOOHATOB U CHJIMKATOB

3HaKOMCTBO ¢ oOpa3laMu Ba)KHEHIIMX COCAMHEHWUN HATpusl, Kalus, MPUPOIHBIX COEIUHEHUN
Kanplus, pyJamMH Keyesa, COECIUHEHUSMH aJlOMUHUA.  B3aumoneicTBuE  ILIENOYHBIX,
HIEJIOYHO3EMENBbHBIX METAIIOB U aJIIOMUHUS ¢ BOJoH. CKUTaHME kKelle3a B KHCIOPOJE U XJIOpe.

[TpakTuyeckue pabOTHI:

[Tonydenue coyisTHOM KUCIOTHI U U3yYEHHE €€ CBOMCTB.

Pemenue sxcriepuMeHTaIbHBIX 3a7a4 1o TeMe «Kucnopoa u cepa»

[TosryueHne amMmmuaka U U3y4eHHE €ro CBOMCTB.

[Tomyuenue okcuaa yriepozaa (IV) u uzydenue ero cBoicTB. Pacrio3naBanue kapOOHATOB.

Pemenue skciepuMeHTaNbHBIX 3a1a4 110 TeMe «MeTaibl U UX COEAUHEHUS».

JlaBopaTopHble ONBITHI:

BolTecHeHue rajioreHaMu Apyr Apyra u3 pacTBOPOB UX COECTUHEHUM.

KauecTtBennsie peakiuun cynbdu-, cynbQuT- u cyiabpaT- HOHOB B pacTBOpE.

O3HakomIIeHHE ¢ 00pa3liaMH cepbl U €€ MPUPOIHBIMU COSAUHEHUSIMH.

BzaumopeiicTBue conell aMMOHHS CO II€JI0YaMHU.

KadecTBeHHbIE peakuy Ha KapOOHAT- U CHITUKAT- HOHBI.

KauecTBeHHas peakiiys Ha yrJIEKUCIbIH ras.

N3yuenne oOpa3noB MerawioB. B3aumoneilicTBue MeETalioB C  pacTBOpamMH  COJIEH.
O3HakOMJIEHHE CO CBOWMCTBAaMHU U MpEBpallleHUsMU KapOOHATOB U ruapokapOoHatoB. [lomyuenue
TUAPOKCUIA AIIOMHUHMS U B3aUMOJEHUCTBUE €r0 ¢ KUCIOTaMu M 1iesnodyaMu. KauecTBeHHbIE peakuuu
na nons Fe?* u Fe**

PacuerHsble 3anaun:

Bbruncnenus mo XMMHYECKUM YPaBHEHUSM MacChl, 00bEMa MM KOJUYECTBA BEUIECTBA OJHOTO
U3 TPOAYKTOB pPEAKIUU IO Macce€ HMCXOJHOTO BEIIECTBAa, OOBEMY MM KOJHMYECTBY BEIECTBA,
COJIeprKalIero OonpenenéHHyIo JOI0 MpUMecei.

Paznen 3. KpaTkuii 0030p BaXKHEUIIUX OPTaHUYECKUX BEIIECTB.

[Ipenmer opranumveckoid xumuu. HeopraHmdeckre M OpraHUYeCKHE COEIUHEHUS. YTIepoa —
OCHOBa M3HU Ha 3emiie. OCOOEHHOCTU CTPOEHUS aToMa Yriiepojia B OpraHUYECKUX COEAUHEHUSX.

Yrunesopoponsl. IlpenensHble  yrneBogoponabl. Meran, 3TaH, mpomaH — MpOCTEHIINE
NPEJICTAaBUTENIN  MNpPElNeNbHBIX  YraeBoaopoAoB. CTpyKTypHble  (GOpPMYJbl  YIJIEBOJAOPOIOB.
['omonornyeckuil psi TNpEeAeNbHBIX YriIeBonopoloB. I'omosorn. ®dusnueckne M XUMHUYECKHE
CBOICTBa IpeneIbHbIX YIIeBOIOPOAOB. Peakiun ropenus u 3aMeunieHus. Haxoxzaenue B mpupoje
IpeleNbHbIX YIIeBonopoaoB. [Ipumenenne Metana.

HenpenenbHble yriaeBoaopoabl. DTHIEHOBBIM psA HENPEAETbHBIX YIJIEBOJOPOJIOB. OJTHIIEH.
duznyeckue 1 XMMUYECKHE CBOMCTBA ITUJICHA.

ALETUIICHOBBIM psii  HENpeAeNbHBIX YriaeBoaopoaoB. AmneruneH. CBoHCTBa aleTHIIEHA.
[TpumeHeHne aneTuiIeHa.

[TpouzBoaubie yrieBogopoaoB. Kparkuit 0030p OpraHMuYecKHX COEAMHEHHI: OJHOATOMHBIC
CIHPTHI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIE 3(UPHI, KUPBI, YIIIEBOJbl, AMUHOKHCIOTHI, Oenku. Posb
0eNIKOB B OpraHu3Me.

[TonsiTHE O BBICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa IOJIMMEpPOB: MOHOMEp, MOJIMMED,
CTPYKTYpPHOE 3B€HO, CTeTNeHb MouMepu3auuu. [lonustusieH, nounponusieH, NoJMBUHUIXIOPU.

JemoHncTpanuu:

Mognenu MoyeKya OpraHmdyeckux coenuHeHui. ['opeHue yrineBomopofoB U OOHapyX eHHE
IPOAYKTOB uX ropenus. KauectsenHas peaxuus Ha sTwieH. [lonyuenue stunena.

PacTBopenue stunoBoro cnupra B Bojie. PacTBopeHue riauieprHa B BoJie.

ITosryueHnue u cBOWMCTBAa YKCYCHOM KHMCIOTHI. MccnenoBaHnue CBOMCTB JKUPOB: pacTBOPUMOCTD B
BOJIE U OPraHUYECKUX PACTBOPUTEIISX.

KadecTBeHHBIE peakIy Ha TITIOKO3Y M Kpaxmad.

OzHakomMieHHe ¢ o0pa3amMu U3eNnuil U3 MOJUITUIIEHA, TOJIUIIPONIUIIEHA, TOJIMBUHUIIXIIOPUAA.
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[TpakTrueckue paboOThl CrpyNIHUPOBAHBI B OJIOKM — XUMHUUYECKHE IPAKTHUKYMBI, KOTOPBIE CITy>KaT
HE TOJIKO CPEICTBOM 3aKpEIJICHHWS YMEHUW M HaBBIKOB, HO TakKXK€ WU CPEACTBOM KOHTPOJS 3a
KayeCTBOM UX C(POPMHUPOBAHHOCTH.

3. TemaTu4eckoe MJIAHUPOBAHHUE € YKA3aHHEM KOJMYECTBA YACOB, OTBOAUMBIX HA
OCBOCHHE KAKI0H TEMBI

8 kiacce
Ne Pa3nen u HauMeHOBaHHUe TeM Bcero
.1 4acoB
1 Pasnen 1. OcHOBHBIE HOHATHS XUMHUU 54
2 Pasmen 2. Ilepwiogudyeckwii 3aKOH M IEPHOJUYECKAss CHCTEMa 7
XUMHAYECKHUX IJIEMEHTOB
3 | Pa3gen 3. Ctpoenue BeniecTBa. XUMUYECKas CBS3b 7
4 | Pesep 2
Hroro: 70
9 kJacc
Ne Pa3ngen m HauMeHOBaHHE TeM Bcero
LI 4acoB
1 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB 8 Kiacca 3
2 Paznen 1. Knaccuduxarms XuMu4ecKux peaxkiuit 6
3 Paznen 2. DnexTponuruyeckasi IUCCOIHALIHS 7
4 Pasznen 3. "'anorenst 5
5 Paznen 4. Kucnopon u cepa 6
6 Paznen 5. Azot u dpocdop 8
7 Paznen 6. Yraepon u kpemHui 9
8 Paznmen 7. O6mme cBOliCTBA METAIIIOB 13
9 Paznen 8. OCHOBBI OpraHUYeCKONW XMMHH. 10
4 Peseps 1
Uroro: 68
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