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PaGouyas nporpamma y4eoHOro 11peI1MeTa1
«XUMHUA»

! Tannas pabouas nporpaMma sBJsieTCs 6a30BOM Ui yUUTENA-TIPEAMETHUKA. KOIMYECTBO YaCOB B TEMATHYECKOM
IUTAaHUPOBAHHUH B KaXKJIOM KJIacce KOPPEKTUPYETCS B COOTBETCTBHH ¢ yaeOHbIM m1anom OOIT OOO0.



1. [InanupyemMpble pe3yabTaThl OCBOEHUsI YUeOHOT0 mpeaMeTa « XuMHs)

.JII/I‘{HOCTHI)IC, MeTalpeaAMETHDBIC

Juunocmupimu pe3ylnbTaTaMu U3y4eHUs IpeaMeTa « XUMUs» SIBISIOTCS CIEAYIOLUE YMEHUS:

- 0OCO3HaBaTh €IMHCTBO U LIEJIOCTHOCTh OKPYXAIOIIEr0 MUPA, BO3MOKHOCTH €T0 MTO3HABAEMOCTH U
OOBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAyKH; - TOCTENEHHO BBICTPAUBATh COOCTBEHHOE IEJIOCTHOE
MHPOBO33PEHHE: OCO3HABAaTh MOTPEOHOCTh M TOTOBHOCTH K CaMOOOPAa30BaHHWIO, B TOM YHUCIIE U B
paMKax caMOCTOSATEIbHON JAesITeIbHOCTH BHE IIKOJIBI;

- OLICHMBAThH >KU3HCHHBIC CUTYAIlMU C TOYKH 3pEHHS 0€30MacHOT0 00pasa >KM3HU U COXPAHCHHS
3/10pOBbBS;

- OLICHUBATh KOJIOTHYECKUN PUCK B3aUMOOTHOIICHUH YeJI0BEKa U MPUPO/IbI;

- (hopMHpOBATH HKOJIOTHUECKOE MBIIIJICHUE: YMEHUE OI[CHUBATh CBOIO JIEATEIHHOCTh U MOCTYIIKU
JIPYTUX JIIOJIEH ¢ TOUKHU 3PEHHUS COXPAHEHUsI OKPYXKAIOIIEH CpeJlbl - TapaHTa XKU3HU U OJaronoiaydus
JIroaen Ha 3eMile.

Memanpeomemuvimu pe3ylibTaTaMu  U3ydeHUs Kypca «Xumus» B 8-9 Kjaccax sBIseTCS
(dbopMupOBaHNE YHUBEPCATbHBIX YUeOHBIX AelicTBuii (YVY/[).

Pezynamugnvie YY/I:

— CaMOCTOSITENIbHO 00HAPY:KUBATh U GOPMYJIUPOBATH YUeOHYIO MPOOIEMy, OIpEeAesaTh Lelb
y4eOHOU JIeATEIIBHOCTH;

— BBIJIBUTaTh BEPCUU pELICHHs MPOOIeMbl, 0CO3HABATH KOHEUHBII pe3ynbTar,

— paboTasi Mo TUIaHy, CBePATH CBOM JICUCTBUS C LENbI0 U, IPU HEOOXOIUMOCTH, BLIOMPATDH U3
MIPEAJIOKEHHBIX U HCKATh CAMOCTOSITEIIbHO CPEICTBA IOCTUKEHUS 11ETIH;

— (MHAMBUIyalbHO WJIM B TpyMIe) IJaH peleHUs MpoOJIeMbl; HCHPABIATH OLIUOKU
CaMOCTOSITENILHO;

—B JIMAJIOTE C YYUTEJIIEM COBEPIIEHCTBOBATH CAMOCTOSITEIIBHO BBIPAOOTaHHBIC KPHUTEPUU
OLICHKH.

Yuenux:

- 00HapykuBaeT U GopMyIUpyeT ydeOHYIO TPOOIIeMy MO pyKOBOJICTBOM YUUTEJNS;

- CTaBUT IIeJIb JICSITEIIbHOCTH Ha OCHOBE TIOCTABJIICHHOW MPOOJEMBI M TpPEIIaraeT HECKOJBKO
CHOCO00B €€ TOCTHKEHUS;

- CaMOCTOSITEIbHO aHAJIM3UPYET YCIOBUSI JOCTHXKCHHS IIEJIM HAa OCHOBE Y4Y€Ta BBIIETIEHHBIX
YYUTEJIEM OPUEHTUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepHae;

- IUIAHUPYET PECYPCHI ISl TOCTUKEHUS 11ETIH;

- Ha3bIBaeT TPYIHOCTH, C KOTOPHIMU CTOJIKHYJICS MPU PEIICHUH 33/Ja4u, U MpejaraeT myTu hX
npeo1oeHus/ n30eranus B JadbHEHIIIEH TSI TEIIbHOCTH.

Yuawuiica nonyunt BO3MOXKHOCTh HAYUUTHCA:

— CaMOCTOSITEJIbHO CTABUTH HOBBIC YUE€OHBIE IIEJIN U 33/1a4H;

- CAaMOCTOSITEIILHO CTPOMTh XU3HEHHBIE TIJIaHBI BO BPEMEHHOM NIEPCIIEKTHBE;

- TIpU TUIAHUPOBAHUU JTOCTHIKEHUS IEe CaMOCTOATEThHO M aJ€KBATHO YYMTBIBATD YCIOBUS H
CpEeIICTBA UX JOCTHKCHHS;

- BBIIEJISATH ATBTEPHATHBHBIE CIIOCOOBI JOCTHXKEHUS LIeTTH U BBIOMpaTh Hambosee 3 HeKTHBHBIN
cIoco0;

- aJIeKBaTHO OLlEHUBATb CBOM BO3MOYKHOCTU JIOCTHKEHUS II€JIM ONPENEIEHHOM CIOKHOCTH B
pa3IUUHBIX chepax caMOCTOSATEIHLHOMN IS TEIILHOCTH.

Ho3nasamenvuovie YY/I:

— aHAJM3MPOBATh, CPABHUBATH, KJIaCCUPUITUPOBATh U 00001IaTh (PaKTHl U SBICHUS. BBIABIATH
MIPUYMHBI U CIEJICTBUS IPOCTHIX SIBICHU;

- OCYLECTBJISITH CPaBHEHHUE, KJIACCU(DHUKAIINIO, CAMOCTOSTEIFHO BHIOMpasi OCHOBAHUS M KPUTEPHUH
JUTS YKA3aHHBIX JIOTHYECKHUX OTepallyii;




- CTPOMTHb JIOTHUECKOE paACCYXJCHHE, BKJIIOYAIOIIEe YCTAHOBJICHHE NPUYUHHOCIEICTBEHHBIX
CBSI3€H;

- CO31aBaTh CXEMAaTUYECKHE MO/JICNIH C BbIIEJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK O0bEKTa,

- COCTABJSATH TE3UCHI, pa3JIMUHbIE BUJIbI IIJIAHOB (IIPOCTBIX, CJIOKHBIX U T.I1.);

- NpeoO6pa3oBbIBATH HH()OPMAIMIO U3 OJTHOTO BHUJIA B APYTroi (TaOJIHITy B TEKCT H TIp.);

- YMeTb OIPENeNIATh BO3MOXKHBIC HCTOYHHKH HEOOXOAMMBIX CBEICHHH, MPOM3BOAUTH IOMCK
nH(pOpMalIUY, aHATU3UPOBATH U OLICHUBATH €€ JT0CTOBEPHOCTb.

Yuenuk:

- OCYILECTBJISIET PACIIMPEHHBIN MOUCK MH(POPMAIMN C UCIOJIb30BAaHUEM PECYPCOB OMOIMOTEK U
WNHurepHera;

- CUMTBHIBaeT MH(OpMaILNIO, MPEICTABICHHYIO C HCIOJIB30BAHHEM paHEE HEU3BECTHHIX 3HAKOB
(CMMBOJIOB) ITPU HAJIMYUU MUCTOYHHKA, COJIEPHKAILETO UX TOJIKOBAHUE;

- CO3/1a€T MOJICNIM U CXEMBbI Ui peuleHus 3a1ad. [lepeBoauT cliokHyI0 MO coCTaBy MHGOPMAIUIO
13 TpaUuecKoro Wik CUMBOJIBHOTO MPEICTABICHUS B TEKCT U HA000pOT;

- YCTaHABIIMBAET B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITHH, ABIIEHUH, IPOLIECCOB;

- YH4aCTBYET B IPOEKTHO- UCCIIEIOBATEIBCKOM 1€ TEIbHOCTH;

— IPOBOAMT HAOIIO/IEHUE U SKCIIEPUMEHT IO/ PYKOBOJCTBOM yUHUTEIS;

— OCYIIECTBIISICT BBIOOp Hambosee 3(h(HEKTHBHBIX CIIOCOOOB PEIICHHS 33/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

— JIaeT ompeJesieHrne OHATUSAM;

— yCTaHaBJIUBAET IPUUNHHO-CIICJICTBEHHbBIE CBSI3H;

— 0000mmaeT MOHATHS — OCYIIECTBIIACT JIOTMYECKYIO OIEpalHI0 Iepexoja OT BHIOBBIX
MPU3HAKOB K POJOBOMY MOHITHIO, OT MOHSITHS C MEHBIIUM OOBEMOM K MOHITHIO C OOJBIIUM
00BEMOM;

— OCYIIECTBIISIET CpaBHEHHE M KiIacCU(UKAINIO, CAMOCTOSTEIHHO BBIOMpAs OCHOBAHHS H
KpUTEPUH I YKA3aHHBIX JOTHUYECKUX OIEpallyii;

— CTPOUT KJIaCCU(PUKAIMIO Ha OCHOBE JUXOTOMHYECKOTO JIeJICHUs (Ha OCHOBE OTPHUIIAHNSA);

— CTPOUT JIOTMYECKOE PACCYKICHHE, BKIIIOYAIOIIEE YCTAHOBJIEHHWE IPUYUHHO-CIECICTBEHHBIX
CBSI3€I;

— 0OBSACHSET SIBICHUSI, IPOLIECCHI, CBS3U U OTHOIICHNUS, BBISIBIISIEMbIE B XO/1€ UCCIIEIOBAHMS;

— 3HAeT OCHOBBI 03HAKOMUTEJIBHOTO YTEHUS;

— YMeEeT CTPYKTYpUPOBATh TEKCTHI (BBIACISAET INIABHOE U BTOPOCTENEHHOE, TTIaBHYIO UCI0 TEKCTa,
BBICTPAMBaET MOCJEI0BATEIBHOCTh OMKUCHIBAEMbBIX COOBITHH);

— CTaBUTH MPOOIEMyY, apTyMEHTHPOBAThH €€ aKTyalbHOCTb;

— CaMOCTOSITENIbHO MPOBOJUTH HCCIIEOBAaHNUE HAa OCHOBE NMPUMEHEHHs METOIO0B HaOJIoAEeHUs U
AKCIIEPUMEHTA.

Kommynuxamuenvie YY/I:

- CaMOCTOSITEIbHO OPraHM30BbIBATh YUeOHOE B3aUMOJCICTBUE B Ipynme (ONpenesiarb oOuiue
L[eJTH, PacTIpeAeNsATh POJIH, JOTOBAPUBATEHCS APYT C APYTOM U T.J1.).

Yuenuk:

— co0JIr0JaeT HOPMBI IMYOJIMYHOM peyuu U persiaMeHT B MOHOJIOTE M TUCKYCCHH;

— TOJIb3YETCS a/ICKBATHBIMU PEUYEBBIMU KITUIIIE B MOHOJIOTE (ITyOIMYHOM BBICTYIUICHUH), TAAJIOTE,
TUCKYCCUU;

— ¢opmynupyeT coOCTBEHHOE MHEHHUE U MTO3UIINIO, apIYMEHTUPYET UX;

— KOOPJIMHUPYET CBOIO MO3UIHUIO C TMO3ULUSAMH MAapTHEPOB B COTPYJHHUYECTBE NPH BBHIPAOOTKE
o011ero;

— YCTaHABIUBAeT M CPAaBHUBAET Pa3HbIe TOUYKHU 3pPEHUS, MPEXKAEC YeM MPUHUMATh PEUICHUS U
JienaTh BBIOOD;

— CIIOPUT M OTCTaMBAET CBOIO MO3UINIO HE BPaXA€OHBIM JUIsl ONIIOHEHTOB 00pa3oM;

— OCYLIECTBISICT B3aMMHBI KOHTPOJb M OKa3blBaeT B COTPYJHMYECTBE HEOOXOAUMYIO
B3alMOIIOMOIIb;




— OpraHM30BBIBAET U IUIAHHUPYET Yy4yeOHOE COTPYJHUYECTBO C YYHUTEIEM M CBEPCTHUKAMH;
OTIPENIeNIATh 1eNU U (PYHKIIMK YYACTHUKOB, CITIOCOOBI B3aMMOACHCTBUS;

— ymeeT paboTaTh B TpYIIE — YCTaHABIMBAET paboure OTHOIIeHHUS, S)(PEKTUBHO COTPYAHUYACT U
CHOCOOCTBYET MPOTYKTUBHOM KOONEpaLIUK;

— HHTETPUPYETCS B TIPYIIYy CBEPCTHUKOB U CTPOUT MPOAYKTUBHOE B3aUMOJECHCTBHE CO
CBEPCTHUKAMHU U B3POCIIBIMH;

— YUYHUTBHIBATh Pa3HbIC MHEHUS U UHTEPECH U 000CHOBBIBATH COOCTBEHHYIO MO3HIIUIO;

Yuawuiica nonyunt BO3MOXKHOCTb HAYYUTHCA:

— OPOAYKTUBHO paspeliath KOHQJIMKTHI Ha OCHOBE Yy4y€Ta HWHTEPEeCOB U MO3MIMUNA BCeX
YYaCTHHUKOB, TIOMCKA M OLIEHKH AJIbTEPHATHUBHBIX CIOCOOOB pa3penieHns KOH(PIUKTOB;

— JIOTOBApUBATHCS U MPUXOTUTH K OOIIEMY PEHICHHIO B COBMECTHOM JIeSTEIbHOCTH, B TOM YHCJIE B
CUTYaIlUU CTOJIKHOBEHHSI UHTEPECOB;

— OpaTh Ha ce0s1 MHUITMATUBY B OPTaHU3AIMHA COBMECTHOTO ACHCTBHS (IIEIOBOE JTHACPCTBO);

— BJIQJIETh MOHOJIOTHYECKONM M  JUAJIOTM4YecKkodl ¢opMaMu pedd B COOTBETCTBUU C
rpaMMaTHYE€CKUMH U CHHTAaKCUYECKUMU HOPMaMH POJIHOTO SI3bIKA;

— CJICA0BATb MOPAJIBHO-OTUYCCKHUM U MCUXOJOTMYCCKUM ITPHUHIIUIIaAM 06HICHI/I$I U COTPYAHHUYCCTBA
HA OCHOBE YBa)XKHTEJIHLHOTO OTHOINEHHUS K MapTHEPAM, BHUMAHUS K JHUYHOCTU JIPYrOro, aJieKBaTHOTO
MCKIIMYHOCTHOT'O BOCHPHUATHUSA, TOTOBHOCTU aJICKBATHO pCarupoBaThb HAa HYKIbI APYIUX, B HaCTHOCTHU
OKa3bIBaTh MOMOIIb ¥ YMOLIMOHANBHYIO MOAJIEPKKY MapTHEPAM B IPOIECCe AOCTHXKEHUS O0IIel 1enu
COBMECTHOM JEATEIbHOCTH.

IIpenmeTrHble pe3yJIbTAThl OCBOEHHSI Kypca XUMUM HA YPOBHE  OCHOBHOI'O od1ero
o0pa3oBaHus NMPeINoJaralT, YTo y y4yamerocsi copMUpPOBaHBI:

¢ (opmupoBaHuEe epBOHAYATBHBIX CUCTEMAaTU3UPOBAHHBIX IIPECTABICHUN O BEIIECTBAX, UX
IIPEBPALICHUAX M IPAKTUYECKOM IPUMEHEHHMH; OBJAJCHUE IOHATHMHBIM amnmapaToM H
CUMBOJIMYECKUM SI3BIKOM XUMMWH;

® OCO3HaHUME OOBEKTMBHOM 3HAYMMOCTM OCHOB XMMMYECKOW HayKHM Kak o00JlacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX IPEBPAILECHUM HEOPraHUYECKUX M OPraHUYECKHUX
BEIIECTB KaK OCHOBBI MHOTHUX SIBJIEHUI UBOW M HEXUBOW MPUPOJBL; YIIIyOJIeHUE peICTaBICHUN
0 MaTepUaJIbHOM €AUHCTBE MUPA;

® OBJIQJICHUE OCHOBAMHM XHUMHYECKOW T'PAMOTHOCTH: CHOCOOHOCTBIO aHAJIM3UPOBaTh U
OOBEKTUBHO OIICHUBATh >KU3HEHHbIE CUTYallud, CBA3aHHbIE C XUMHUEH, HaBbIKaMH O€3011aCHOTO
oOpallleHus ¢ BELECTBAMU, UCTIOIb3yEMbIMHU B IIOBCEIHEBHOW JKU3HU; YMEHHUEM aHAU3UPOBaTh U
IUTAaHUPOBATh HIKOJIOTMYECKH Oe30macHOe IMOBEACHHE B ILENAX COXpPAHEHHUS 3/I0pOBbI H
OKpPYKaIOILEH Cpebl;

e (QopMuUpOBaHHE YMEHUN YCTaHABIMBATh CBA3M MEXAY pealbHO HaOII0JaeMbIMU
XUMHUYECKUMHU SIBJICHUSMH M MPOLECCAMM, MPOUCXOASIIIMMU B MUKPOMHUPE, OOBSACHATh MPUUUHBI
MHOTr000pa3usi BELIECTB, 3aBUCUMOCTb X CBOMCTB OT COCTaBa M CTPOEHHUS, a TAK)KE 3aBUCHUMOCTb
IIPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

® [pPHOOpETeHHE ONbITa HCIHOJb30BAHUS PA3NUYHBIX METOJOB H3YYEHHUS BEIIECTB:
HaAOJIOACHNUS 32 UX MPEBPALICHUSMH MIPU MTPOBEACHNUN HECIOKHBIX XUMHUUECKUX IKCIIEPUMEHTOB C
WCIIOIB30BaHUEM JTA0OPATOPHOTO 00OPYIOBAHUS U TIPUOOPOB;

¢ (opmupoBaHUe MpeACTaBICHUHN O 3HAUEHUH XUMHUYECKOW HayKH B PELICHUH COBPEMEHHBIX
sKosiornueckux mpl) popmupoBaHue nepBoHauaIbHBIX CHCTEMAaTU3UPOBAHHBIX MPEACTABICHUI O
BEILIECTBAX, HUX IMPEBPAILCHUAX U IPAKTUYECKOM MPUMEHEHUU; OBIAJACHUE IOHATUNHBIM
anmnapaToM U CHMBOJIMYECKHUM SI3bIKOM XMMUH;

® JUIS CIENbIX U CIA0OBUISIIUMX OOYUYAIONIMXCS: BIIAJeHUE MPaBUIaMU 3alIUCH XUMHYECKUX
(bopMyI1 ¢ UCTIONB30BaHUEM pelbe(HO-TOUEUHON crcTeMbl 00o3Hauenuii JI. bpaiins;

e 1115 00YyYaroIIMXCSl ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSMHU 370POBbsI: BIIJICHUE OCHOBHBIMU
JOCTYITHBIMU METOJIaMH HAYYHOT'O MO3HAHUS, UCIIOJIb3YEMBIMHA B XHUMHH.

BbImycKkHUK HayduTCS:



® XapaKTepHU30BaThb OCHOBHBIE METO/IbI TO3HAHMS: HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT;

® ONNCHIBATh CBOWCTBA TBEPJbIX, JKUAKHX, TIa3000pa3HbIX BEILNECTB, BBIACIAA HX
CYLIECTBEHHbIE IIPU3HAKHY;

® pacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKUX MOHATUH «aTOM», «MOJIEKYJa», «XUMUYECKUN
AJIEMEHT», «IIPOCTOE BELIECTBOY, «CIOKHOE BEIIECTBOY», «BAJIEHTHOCTHY, «XUMHUUECKAsI PEAKIUI»,
UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIAPHON TEOPUH;

® pa3nuyaTh XMMHUYECKHE U (PU3HUECKUE SBICHUS;

® Ha3bIBaTh XMMHUYECKHE SJIEMEHTHI;

® ONpeAeATh COCTAB BEILECTB 10 UX (hopMyiam;

® ONpeAeATh BAJICHTHOCTh aTOMa JIEMEHTA B COEJUHEHUSX;

® ONpeAesaTh TUI XUMHUECKUX PeaKIHii;

e Ha3bIBaTh IPU3HAKU U YCIOBUSI IPOTEKAHUSI XUMUYECKUX PEaKLUi;

® BBIABIATH IPU3HAKU,  CBHUJETEIbCTBYIOLIUE O [IPOTEKAHUU XUMHUYECKON
PEaKIMU IPU BBIITOJIHEHUH XUMUYECKOTO OIIbITA;

® COCTaBJISITH (GOPMYIIbI OMHAPHBIX COCTUHEHUI;
COCTaBJISITh YPAaBHEHUS! XUMUUYECKUX PEAKIIHIA;
coOnroaarh rnpasuiia 6€30MacHoOi paboThI IPU MPOBEACHUHN OIIBITOB;
H0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U IIOCYI0H;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
BBIYHUCIIATH MAaCCOBYIO JIOJII0O XMMHUYECKOI'O 3JIEMEHTA 110 (OPMYJIe COSTUHEHNUS;

® BBIYUCIATH KOJIMYECTBO, 0OBEM MM MAacCy BellecTBa IO KOJUYECTBY, 00bEMY, Macce
peareHToB WM IPOAYKTOB pEaKLnu;

® XapakTepu3oBaTh (hU3MYECKHE M XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIECTB: KUCIOPOAA U
BOJIOPOJIa;

® [I0JIyyaTh, COOMPATh KUCIOPOJ U BOJIOPO/I;
pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3HOro BELIECTBA: KUCIOPOI, BOJOPO/I;
PacKpbIBaTh CMBICI 3aKOHA ABOTaipo;
PacKpbIBaTh CMBICIT MOHATUN «TEMIOBOM 3PPEKT peaKium», «MOJIIPHBIA 00beM»;
XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBA BOJIBI;
pPacKpbIBaTh CMBICI MIOHATHUS «PACTBODPY;
BBIUNCIIATh MACCOBYIO JIOJIF0 PACTBOPEHHOIO BEILLIECTBA B PACTBOPE;
IIPUTOTOBJIISATH PACTBOPBI C ONPEIECIEHHON MacCOBOM JJOJIEN paCTBOPEHHOIO BEIIECTBA;
OINPEAEIIATh NPUHAJIEKHOCTD BELLIECTB K ONPEAEIEHHOMY KJIacCy COCIUHEHU;
COCTaBJIATH (POPMYIIBI HEOPTAaHUYECKUX COEAMHEHUM N3yuyeHHBIX KJIACCOB;

® [POBOJUTH  OINbITHI, MOJATBEPXKJIAIOIIUE  XUMHUYECKHE CBOICTB M3Y4YEHHBIX
KJIACCOB HEOPTraHMYECKHX BEILECTB;

® pacro3HaBaTh ONBITHBIM IYTEM PACTBOPOB KHUCIOT M IIENOYEH MO M3MEHEHHIO OKpPacKu
WHJUKATOPAa;

® XapaKTepHU30BaTh B3aMMOCBSA3b MEKIY KJIaCCAaMU HEOPTaHUYECKUX COeIMHEHUH;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menaeneena;

® OOBACHATH (PU3MUECKUN CMBICI aTOMHOTO (IOPSAAKOBOr0) HOMEpa XMMHUECKOTO 3JIE€MEHTa,
HOMEPOB I'PYIIIBI U IEpHoJIa B epuoanudeckon cucreMe J1.1. Menneneesa;

® 00BACHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHUSI AaTOMOB, CBOMCTB 3JIEMEHTOB B IpeJienax
MaJIbIX MEPUO/IOB U TJIABHBIX MOATPYIIIL,

® XapakTepHu30BaTb XMMHUYECKHE DJIEMEHTHhI (OT BOJOpPOAA 10 KajbIMs) HAa OCHOBE HX
MOJIOKEeHM B iepuoudeckoit cucreme .M. MenneneeBa 1 0COOEHHOCTEN CTPOECHUS MX aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHHUSI aTOMOB MEpBBIX 20 3JIEMEHTOB MEPUOIAYECKON CUCTEMBI



J.1. Menneneena;

® DPACKpPBIBATh CMBICI MOHATUN: «XUMHUECKAs CBA3bY, «IIEKTPOOTPUIIATEIHHOCTDY;

® XapaKTepH30BaTh 3aBUCUMOCTh (DH3UYECKHX CBOMCTB BEIIECTB OT THIA KPUCTALTUYCCKON
pEIIEeTKY;

® OMNpeesaTh BUJl XUMUYECKOM CBSI3M B HEOPTaHUUYECKUX COCIUHEHUSIX

® u300paxkaTb CXEMbl CTPOCHHUS MOJIEKYJI BCIIECTB, 00pa30oBaHHBIX Pa3HBIMH

BUJAMHM XUMHYCCKHUX CBSI3CHi;

® DACKphIBaTh  CMBICI  TIOHSATHH  «HOH»,  «KATHOH», «AHHOH»,  «JICKTPOJHUTHI»,
CHEDJIEKTPOJIUTHI», «IJICKTPOJUTHYCCKAS  JTUCCOIHAIUSY, «OKHCIIUTEIIbY, «CTeIeHb
OKHCJICHMS», «BOCCTAHOBHUTEIIbY, OKHUCICHUEY, «BOCCTAHOBIICHUCY,

® OMNpeeNsaTh CTENEHb OKUCICHUSI aTOMa 3JIEMEHTA B COCIMHEHUH;

® DPACKpPBIBaTh CMBICI TEOPUHU SIEKTPOIUTUUECKON TUCCOIUAIINY;

® COCTaBJISITh YPABHECHHS SJICKTPOITUTHYCCKON TUCCOUAIIMHA KUCIIOT, IIEJI0YEH, COJCH;

e OOBSACHATH CYIIHOCTH TpOIEecCa SJEKTPOJIMTHIYCCKOW JMCCOIMAIMK W PEaKIMil MOHHOTO
oOMeHa;

® COCTaBJISITH MOJIHBIE M COKPAIIEHHBIE HOHHBIC YPABHEHUS PEAKIIMU OOMEHa;
OTPEIETATH BO3MOXKHOCTh IPOTEKAHUS PEaKIIuii HOHHOTO OOMEHa;
MIPOBOJIUTH PEAKIIMH, TOATBEPIKIAIOIINE KAYSCTBEHHBIN COCTAB Pa3JIMYHbIX BEIICCTB;
OTIPENICIATh OKUCIUTEh K BOCCTAHOBUTEb;
COCTaBIISITh YPaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTENbHBIX PEAKIUi;
Ha3bIBaTh (JaKTOPHI, BIUSIOIMINE HA CKOPOCTh XUMHUECKOU PEaKITUH;
KJIaCCU(HUITUPOBATh XUMUYECKHE PEAKIINH 110 Pa3IMYHBIM IPU3HAKAM;
XapaKTepU30BaTh B3aUMOCBSA3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH HEMETAILIIOB;

HpOBOI[I/ITI) OIIBITBHI ITO HOJ'IyT-IeHI/IIO, CO6I/IpaHI/IIO nu I/I3y‘-I€HI/IIO XUMHUYCCKUX
CBOWCTB ra3000pa3HbIX BEIECTB: YIJICKUCIIOTO ra3a, aMMHaKa;

L] paCHO3HaBaTI) OIIBITHBIM HYTGM ra3006pa3H0r0 BEIICCTBA: er'IeKI/ICJH)If/'I ra3 ¥ aMMHaKx,

L] XapaKTCpI/I:‘}OBaTI) B3aNMOCB3b Me)KI[y COCTaBOM, CTpOCHI/IeM nu CBOﬁCTBaMH MCTAJIJIOB,;

e Ha3pIBaTh OpPraHMWYECKHE BEIIECTBA MO WX (opMyle: MeTaH, 3TaH, 3TUJICH, METaHOJ,
ATAaHOJ, TJIMIEPHUH, YKCyCHAas KHUCIIOTa, aMHUHOYKCYCHAas KHCIIOTa, CTEapUHOBas KHCJIOTa,
OJIEMHOBAsI KUCJIOTA, TIIFOK034;

® OIOCHUBATH BJIIUSIHUC XUMHUYCCKOTO 33Fp$I3HCHI/I$I OKPY)I(aIOHIGfI CpeI[I)I Ha OpFaHI/I3M
YEJIOBEKA;

® TPaMOTHO OOpaIaThCs C BEIIECTBAMU B TIOBCEHEBHOM KHU3HH;

(] OHpCI[eJ'IflTB BO3MOXHOCTH HpOTeKaHI/Iﬂ peaKHI/II\/'I HeKOTOpI)IX HpC)ICTaBI/ITeJ'Iel\/Jl
OpPTraHUYECKUX BEUIECTB C KUCIOPOJIOM, BOJOPOJOM, METAJIJIAMH, OCHOBAHHUSIMHU, TAJIOTCHAMH.

BBIHYCKHI/IK IOJIYYHUT BO3BMOXKXHOCTb HAYYUTBCA:

® BBBUraTh U MPOBEPATH SKCIIEPUMEHTAIBHO TUIOTE3bl O XUMHUECKUX CBOMCTBAaX BEIECTB
Ha OCHOBE HX COCTaBa MU CTPOEHHUS, UX CIOCOOHOCTH BCTYHNaThb B XMMHUYECKHE PpEaKIUH, O
XapakTepe U MPOAYKTaX Pa3TUIHBIX XUMHUUECKUX PEaKIINi;

® XapaKkTepu30BaTh BEIIECTBA II0 COCTaBY, CTPOEHUIO M CBOMCTBaM, YyCTaHaBIUBaTh
MIPUYMHHO-CJICICTBEHHBIE CBS3H MEXy JaHHBIMH XapaKTePUCTHKAMH BEIECTBA;

® COCTaBJISATh MOJIEKYJISIPHBIE M IIOJIHBIE MOHHBIE YPAaBHEHMs 1O COKPALCHHBIM HOHHBIM
YpaBHEHUSM;

® [POTHO3UPOBATH  CIIOCOOHOCTH  BEILIECTBA  MPOSBIATH  OKHUCIUTENbHBIE WU
BOCCTQHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIEHEH OKHCICHMS 3JIEMEHTOB, BXOJIIUX B €ro
COCTaB;

® COCTaBJATh YPaBHEHMs PEaKLMH, COOTBETCTBYIOIIMX IOCIEA0BATEILHOCTH IMPEBpAIIEHUI
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;



® BBIIBUTaTh M TPOBEPSITH DSKCIEPUMEHTAIBHO THUIIOTE3bl O pe3yiabTaTaX BO3JIEHCTBUS
pa3auyuHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKOI peaklnu;

® CIIONB30BaTh NPUOOPETEHHBIC 3HAHMS IS JKOJOTHYECKH T'PAMOTHOTO TOBEICHHS B
OKpY>Kalollen cpene;

® CIIONB30BaTh NMPUOOPETEHHbIC KJIIOYEBbIE KOMIIETCHIIMM NPH BBIMOJHEHUH TPOEKTOB U
yueOHO-HCCIIeIOBATENIbCKHUX 3314 110 U3YUYEHHUIO0 CBOMCTB, CIIOCOO0B MOJIYUYEHHUs U PACTIO3HABAHUS
BELIECTB;

e O0BEKTUBHO OIEHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCax;

® KpPUTHYECKH OTHOCHTHCS K IICEBIOHAYYHOH MH(pOpManMu, HEJOOPOCOBECTHOH pekiiame B
CpeAcTBax MaccoBOM MHpoOpMaLnu;

® 0CO3HABaTh 3HAUYEHUE TEOPETUUYECKUX 3HAHUI M0 XMMHHU JAJISl MPAKTUUECKOU 1eATEIbHOCTH
YeJI0BEKA;

® CO3/1aBaTh MOJIEIHM M CXEMBI JUIsl pelieHus] Y4eOHbIX U MMO3HABaTEIbHBIX 33/a4; MOHUMATh
HE00XOAUMOCTh COOMIOICHUS NPEANHUCAHUH, MpeIaraéMbIX B HHCTPYKIUAX 10 MCHOJIB30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMUH U JP.

2. Coaep:xkaHue y4eOHOro npeamera « XuMHsD)
HA YPOBHE OCHOBHOI'0 00111er0 00pa30BaHusA

8 kaacc.

Paznen 1. OcHOBHBIE MOHATHS XUMUU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPECTaBICHU)

[Ipenmer xumuu. XuMus KaKk 4YacThb €CTECTBO3HAHUA. BemiectBa w1 ux cBoicTtBa. YwHCThIE
BellecTBa U cMecH. MeTo/bl TO3HAHUS B XUMHUH: HabmoaeHue, skcnepuMeHT. [IpuemMsr 6e3omacHo
paboTsl ¢ 00opya0oBaHUEM U BelecTBaMu. CTpOEHHUE TJIaMEHHU.

Yucteie BemectBa U cMecd. CrnocoObl OYHCTKH BEIIECTB: OTCTaMBaHUE, (PUIBTPOBAHUE,
BBITIAPUBAHUE, KPUCTAIUIN3ALNS, TUCTUIUIAIMA. DU3NUYECKHE U XUMUYECKHUE SIBJICHUSI. XUMHUECKUE
peakuuu. IIpU3HaKM XMMHYECKUX pPEAKUMHA MU YCIOBUS BO3HUKHOBEHMS M TEUEHUS XUMHUYECKHX
peaKuuii.

ATOMBI, MOJEKYJIbl W HOHBI. BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHUS.
Kpucrannmueckue u amopdubie BemiecTBa. Kpucraummueckue pemieTKd: WOHHas, aTOMHas |
MousiekyJispHas. [IpocTeie U cloKHBIE BellecTBa. XUMUYECKUW 3JE€MEHT. MeTamibl 1 HeMETaJlIbl.
AToMHas emuHuIla Macchl. OTHOCUTENBHAS aTOMHAasi Macca. SI3bIK XUMHUU. 3HAKW XUMHYECKHUX
DIIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BellecTBa. XuMuyeckue ¢(opmynbl. OTHOCHUTENbHAS
MOJIEKYJIsipHass Macca. KayecTBeHHBIM M KOJIMYECTBEHHBIM COCTaB BEIIECTBA. BhruucieHus 1o
xumudeckuM popmyrnam. MaccoBast 10711 XUMHYECKOTO AJIEMEHTA B CIIOKHOM BEIIECTBE.

BanentHocTs XxuMuueckux 3aeMeHTOB. OrmpesesieHne BAJICHTHOCTU 3JIEMEHTOB MO (opmyaam
OuHapHbIX coeauHeHui. CocTaBieHHe XUMUYECKUX (opMyn OWHApHBIX COEIWHEHU 1o
BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIpHOE YUeHHE. 3aKOH COXpPaHEHHUsl Macchl BemecTB. JKU3Hb U 1€ATebHOCTh
M.B. JlomoHOCOBa. XUMHUYECKHE YpPABHEHUS. TUIIBI XUMUYECKUX PEAKIIUMN.

Kucnopon. Haxoxaenne B mnpuponme. Ilomyuenue kucimopoma B J1abopaTOpuu U
MPOMBINUIEHHOCTH. DHU3WYecKue M XHUMHUYECKHE CBOWCTBa Kuciopoaa. l'openue. OKcUabL.
[Ipumenenue xucnopoaa. Kpyrosopor kucinopona B mpupoge. O30H, amioTpomusi KHUCIOPOJa.
Bozayx u ero coctas. 3amura aTMoc(epHOro BO3/1yXa OT 3arpsi3HEHUH.

Bonopon. Haxoxaenue B mpupoae. [lonydenue Bogopoaa B 1a00paTOPUU U MPOMBIIILIEHHOCTH.
dusndeckue U XUMUYECKHUE CBOMCTBA BOOpoia. Bogopon — BocctanoBHTENb. Mepbl Oe30macHOCTH
npu pabote ¢ Bogopoom. [Ipumenenne Bogoposa.

Bonma. Meroasl onpeneneHus coctaBa BOJAbl — aHAIU3 U CUHTE3. PU3NYECKHE CBOMCTBA BOBI.
Bona B mpupoje u ciocoObl e 04nCTKH. Adparusi BOJbl. XUMUYECKUE CBOMCTBA BOABIL. [IpuMeHnenue
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BoJbl. Boga — pactBoputens. PacTBopuMocTh BemiecTB B Boie. MaccoBasi 10J1 PacCTBOPEHHOTO
BELIECTBA.

KonuuectBennble oTHOmEHUs B Xumuu. KonndectBo BemectBa. Mosb. MonsipHas Macca. 3aKkoH
ABorazipo. Monsipablii 00beM Ta30B. OTHOCUTENbHAS IJIOTHOCTH ra3oB. OOBEMHBIC OTHOIICHUS
ra3oB [PYU XUMHUYECKUX PEAKIIHIX.

Baxwneiimme Kkiacchl HEOPraHMYECKUX COeqMHEHHWH. OKCHIBL: COCTaB, KIACCHU(HUKAIIHSL.
OcHOBHbIE U KUCIOTHbIE OKcHAbl. HoMeHKiatypa okcuaoB. @u3nuecKue U XMMHUYECKHE CBOMCTBA,
[OJIy4YE€HUE U IPUMEHEHUE OKCUIOB.

I'unpokcunel. Knaccubukanusa ruapokcuaoB. OcuoBanusa. Coctas. Illenoun u HepacTBOpUMBIe
ocHoBaHMs. Homenknarypa. @usnyeckue HW XUMHYECKHE CBOWCTBA OCHOBaHWi. Peakuus
HelTpanu3anuu. [lonydyenue u npuMeHeHne ocHOBaHU. AM(OTEPHBIE OKCUIBI U THIPOKCHIBI.

Kucnotel. CocraB. Knaccudukanus. Homenkmarypa. dusndeckne U XUMHUYECKHE CBOHCTBA
KHUCJIOT. BBITECHUTENBHBIN P METAILIIOB.

Comu. CocraB. Knaccuduxarus. Homenkiarypa. @usznyeckue CBOHCTBa coliei. PacTBopuMOCTh
coJIel B BoJie. XUMHUYECKHE CBOMCTBa cojiel. CriocoObl mosrydeHus coyieid. [I[pumenenue cosei.

['eneTnyeckas cBsI3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTAaHUYECKUX COEIMHEHUH.

Hemoncrpanuu. O3HaKOMJIEHHE ¢ 00pa3llaMy MPOCTHIX U CIOXKHBIX BellecTB. COcOObI OUUCTKU
BEIIECTB: KPHUCTALIM3AIMS, AUCTWLIAIMS, Xpomartorpadus. OMbITHI, MOATBEPKAAOIINE 3aKOH
COXpaHEHHUs MACChl BEUIECTB.

[Toryuenue u cobupaHue KUCIOpOJa METOJIOM BBITECHEHHs Bo3Ayxa U BoJbl. OmnpezneneHue
cocraBa Bo3ayxa. Komnekius HeTH, KAMEHHOTO YIJIS U IPOAYKTOB UX MEePEpabOTKH.

ITonyyenue Bogopoaa B anmapare Kuma, nmpoBepka BoaopoJa Ha YUCTOTY, TOPEHHE BOAOPOJA,
coOupaHue BOAOPOa METOJOM BBHITECHEHHUS BO3IyXa W BOJBI.

Amnanu3 Bojbl. CHHTE3 BOJIBI.
3HAKOMCTBO ¢ OOpa3liaMH OKCHJOB, KHCIOT, OCHOBaHMM U conedl. Helitpanuzanus ménoun
KHUCJIOTOH B MPUCYTCTBUU MHAMKATOPA.

JlaboparopHble ombITHL. PaccMOTpeHHe BelIECTB C Pa3iNMYHBIMU (PU3HMUYECKUMHU CBOWCTBAMHU.
Paznenenue cmecu ¢ momomipio MarauTa. [Ipumeps! Gu3nyecknx n XMMHYECKHX sBIeHUA. Peakiuy,
WITIOCTPUPYIOIME OCHOBHBIE IPU3HAKU XapaKTEPHBIX peakiuu. PaznoxeHne oCHOBHOIO kapOoHaTa
meau (II). Peakius 3amenienust Meu skeIe30oM.

O3zHakomMIieHHE ¢ 00pa3liaMu OKCHJIOB.

B3aumopeiictBue Bogopoaa ¢ okcuaoM meau (11).

OneIThI, TOATBEPAKAAOINE XUMUUECKNE CBOMCTBA KUCIIOT, OCHOBAaHUM.

[TpakTrueckue paboOTHI

e [IpaBmiia TeXHUKH O€30MACHOCTH MpH paboTe B XUMUYECKOM KaOuHeTe. O3HaKOMIIEHHE C
1a00paTOPHBIM 000PYIOBAaHUEM.

e OuncTka 3arps3HEHHON TOBaPEHHOM COJIH.

e [TonydyeHue u cBOWCTBA KUCIOpOAA

e [Tomyuenune Bogoposia ¥ U3y4EHHUE €ET0 CBOMCTB.

o [[puroroBieHne pacTBOPOB COJEH C ONPEACIEHHOW MacCOBOM JI0J€M pacTBOPEHHOTO
BELIECTBA.

e PerieHne »SKCHEepUMEHTaNbHBIX 334ady 1o Teme «OCHOBHBIE KJIAcChl HEOPraHMYECKUX
COCITUHEHUIN».

Pacuernrle 3amaun:

Bbruncnenue OTHOCUTENHHONW MOJEKYISIpHOW Macchl BemiecTBa mo (opmyine. Boruncienue
MaccoBOM JIOJIM 3JIEMEHTa B XHMHUYECKOM COEJIMHEHUHU. YCTAaHOBJIEHHWE MpocTeliell GpopmyIsl
BELIECTBA [10 MACCOBBIM JIOJISIM JIEMEHTOB.

HaxoxJeHne maccoBOW J0JM PacTBOPEHHOIO BEIIECTBA B pacTBope. BrlumciaeHue Macchbl
pacTBOPEHHOIO BELIECTBA U BOABI AJI1 IPUTOTOBJIEHHSI paCTBOpa ONPENEIEHHON KOHIIEHTPALUH.

OObEMHBIE OTHOLLIEHUS Ta30B IPU XUMHUECKHUX PEAKIIMSIX.



Bbruncnenus mo XuMUYeCKUM YpaBHEHHSIM Macchl, 00bEMa M KOJMYECTBA BEIIECTBA OJHOTO M3
IPOAYKTOB pEaKLUMU [0 Macce HCXOAHOTO BellecTBa, O0BEMY WM KOJHMYECTBY BEIECTBA,
COJIEpKAIIEro ONPEAEIEHHYIO OO TPUMECEH.

Paznen 2. Ilepuonnueckuii 3aKOH M INEpPUOJUYECKas CUCTEMa XMMHUYeCKuX 3nemeHtoB J[.U.
MenneneeBa. CtpoeHue aToma.

[lepBble MOMBITKH KIacCH(PHUKAIMN XUMHUYECKUX JJIEMEHTOB. [IOHATHE O Tpymmax CXOTHBIX
3J€MEHTOB. EcCTeCTBEHHBIE CeMEWCTBa IIEJIOYHBIX METAJUIOB M TajJOreHOB. biaroponHble rassbl.
Ilepnonnueckuin 3akon J[.M.Menneneesa. llepuonnueckass cucreMa Kak €CTECTBEHHO — HAY4HOE
KJacCU(pUKalusig XUMHUYECKHX »3JeMeHTOB. TabOnuuHas Qopma mpeacTaBieHus Kiaccu(UKaIu
XUMHYeCKHX 37eMeHToB. CTpykTypa Tabmuubl «llepuomudeckas cucteMa XMMHYECKHX 3JIEMEHTOB
.. MengeneeBa» (kopoTkas ¢opma): A- u b- rpynnel, nepuoasl. DUHYECKUN CMBICT
MOPSIIKOBOTO 3JIEMEHTA, HOMEpPa Mepruoa, HoMepa Ipynibl (U1 3IEMEHTOB A-TpyIii).

CtpoeHue artoma: Ipo U IJIEKTpOHHAsE 00ojouyka. CocTaB aTOMHBIX SAep: MPOTOHBI U
HelTpoHbl. M30TOmbl. 3apsii aTOMHOIO $Ipa, MacCOBOE YHCIIO, OTHOCHUTEIbHAas aTOMHas Macca.
CoBpemenHast POpMyYIHPOBKA MOHATHS «XUMHUECKHUM SIIEMEHT.

DJeKTpoHHAs: 000J0YKa aTOMa: TMOHATHE 00 SHEPreTHYECKOM YPOBHE (RJIIEKTPOHHOM CIIOE), €ro
€MKOCTU. 3allOJIHEHHE 3JIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB IIEPBOrO — TPETHETO MEPUOOB.
CoBpemenHas (HOpMyIHPOBKA MEPHOAMUECKOTO 3aKOHA.

3HaueHue nepuoanydeckoro 3akoHa. Hayunbele poctumkenus [[.M. MenneneeBa: ucrpaBieHue
OTHOCHUTEJIbHBIX aTOMHBIX Macc, MpeJICKa3aHUe CYIIECTBOBAHUS HEOTKPBITBIX AJIEMEHTOB,
MEPECTAaHOBKU XHMMHMUYECKHX 3JIEMEHTOB B mepuoandeckoil cucreme. XXuszup u gesrensHocts J[.U.
Menneneesa.

JlemoHcTpauu:

@u3nyecKue CBOMCTBA IIEJIIOYHBIX METAJUIOB. B3anmmoaeicTBHEe OKCHUIOB HATPHUs, MarHus,
docdopa, cepsl ¢ BOIOI, UCCIIEIOBAaHUE CBOWCTB MOJTYYSHHBIX IPOAYKTOB. B3anmoneiictBue HaTpus
U Kanus ¢ Bojoil. du3nueckue CBONCTBA raJioreHoB. B3anmoielicTBrE alFOMUHUSA € XJIOPOM, OpOMOM
1 NOJOM.

Paznen 3. Ctpoenue BeriecTna.

DNIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE BHUJIbl XMMHYECKON CBA3M:
KOBaJIEHTHAs HEMOJIsSIpHAasi, KOBAJEHTHas IMOJspHas, WOHHas. BaJeHTHOCTb 3JIE€MEHTOB B CBETE
ANeKTpOoHHOU Teopun. CteneHb okuciaeHus. [IpaBuna onpeaeneHus cTeneHeil OKUCISHUS JJIEMEHTOB.

JeMoHCTpauu:

ConocraBnenue (U3HKO-XMMHUYECKUX CBONCTB COETUHEHU C KOBAJCHTHHIMH U HWOHHBIMHU
CBSI3SIMH.

9 kiaacc.

Paznen 1. MHOrooOpa3ue XuMHUYECKUX PEAKITUH.

Knaccudukanus XUMUYECKUX pPEaKIUil: peakiuu COEAMHEHUS, Pa3NIOKEHUs, 3aMellleHus,
oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuuu. OKUCIUTENb, BOCCTAHOBUTEIND, IPOLIECCHI
OKUCIIEHUsT M BoOccTaHOBiIEHHs. (COCTaBlI€HUE YpABHEHUW OKHCIHUTEIBbHO -BOCCTAHOBUTEIBHBIX
peaxiuii ¢ MOMOIIBI0 METO/1a JIEKTPOHHOT 0 OajaHca.

Tennoble 3((eKThl XUMUYECKUX peaKUuil. DK30TEePMHUECKUE U HHIAOTEPMHUYECKHE PEAKIIHH.
TepMoxumuueckue ypaBHeHUs. PacueTsl Mo TEPMOXUMHUYECKUM YPaBHEHUSM.

CkopocTh XMMHYECKHMX peakuuil. DakTopbl, BIUAIOIIME HAa CKOPOCTh XHMHUYECKTX
peaKkui. [TepBoHavaibHOE MpPEACTABICHUE O KaTaIu3e.

Ob6patumeble peakuuu. [TIoHATHE 0 XUMUYECKOM paBHOBECHUHU.

XHWMHYECKUE PEAKIMU B BOAHBIX pacTBOpax. JJIEKTPOJIUTHI U HEAIEKTPOIUThL. MoHbl. KaTnoHs!
Y aHWOHBI. ['MapaTHas Teopusi pacTBOPOB. DIIEKTPOIUTHYECKAsT JAMCCOLUALNS KUCIOT, OCHOBaHUH U
cosieir. Crabbie U CHIIbHBIC AJIEKTPOIUTHL. CTenenp nuccormanuu. CTenenp auccoruanuu. Peaknyn
HMOHHOTO0 OOMEHa. YCJIOBUS TE€UEHHUs peakiii HOHHOro oOMeHa /10 KOHIa. XMMHYECKHEe CBOMCTBa



OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX COEIUHEHHH B CBETE MPEJCTABICHUN 00 3IEKTPOIUTUYECKON
JUCCOIMAIIMU U OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIX peakuuil. [lonarue o rugposnuse comneil.

JleMoHCTpamuu:

IIpuMepsl 9K30- U SHIOTEPMHUUYECKUX PEAKIIMiA.

B3aumoneiicTBre IIUHKA C COJISTHOM M YKCYCHOM KUCTOTOM. B3anuMoielicTBue rpaHyJIMpOBAHHOTO
[MUHKA U IIUHKOBOU IBUIM C COJITHOI KUCIIOTOH.

B3aumopeiicteue okcuma meau (II) ¢ cepHOM KHUCIOTOW pa3HOM KOHIIEHTpAIlMKd MPU Pa3HBIX
TEMIIEpATYpaX.

['openue yrisi B KOHIEHTPUPOBAHHON a30THOM KUCJIOTE.

["'opeHue cepbl B pacIuIaBI€HHOMN CETUTpE.

HcnpiTaHue pacTBOPOB BELIECTB HA AJIEKTPUUECKYIO TPOBOIUMOCTD.

JIBM>KeHUE HOHOB B AJIEKTPUUECKOM II0JI€.

[TpakTrueckue paboThI:

W3yuyenue BIUSHUS YCIOBUM IIPOBEICHUS XUMUYECKON PEAKLIUU HA €€ CKOPOCTb.

Pemenne skcriepuMeHTanbHBIX 3a1a4d 1o Teme «CBOMCTBAa KUCIOT, COJEd M OCHOBAaHHUM Kak
AIIEKTPOJIUTOBY

JlabopaTopHbIe ONBITHI:

Peakuuu oOMeHa Mex 1y pacTBOpaMu JIEKTPOJIUTOB

PacuetHbie 3agaun: Beruncinenus no TepMOXMMUYECKUM YPaBHEHUSM PEAKIUH.

Paznen 2. MHorooOpasue BemiecTs.

Hemeramnbl. [Manorensl. IlonokeHne B NEPUOAMYECKOW CHCTEME XMMHYECKUX 3IIEMEHTOB,
cTpoeHne ux atroMoB. Haxoxxnenue B mpupoze. Ou3nyecKkne U XMMHUUYECKHE CBOMCTBA TajOTEHOB.
[lonyyenue u mnpuMeHeHHE TajoreHoB. XJjop. PuU3NuecKMe U XUMHUYECKHME CBOMCTBA XJIOpA.
[Tpumenenue xmnopa. Xnopoojaopoa. ®usznueckue cpoictBa. [lonyuenue. ConsiHHas KUciioTa U €€
conu. KauecTBeHHas peakius Ha XJIOPHUA-UOHBI. Pacrio3zHaBaHue XJI0pUI0B, OpPOMUIOB, HOIUIOB.

Kucnopon u cepa. Ilonoxenue kuciopoga u cepbl B IICXD, ctpoenue ux atomon. Cepa.
Annorponust cepbl. Pusnueckue U XuMuyeckue cBoicTBa. Haxoxnaenue B npupoae. [Ipumenenue
cepbl. CepoBonopoa. CepoBoopoaHasl KucioTa U ee coiau. KadecTBeHHas peakuus Ha CylabQui-
nonbl. Okcun cepsl (IV). ®dusnueckue n xumudeckue cBoiicta. [Ipumenenue. CepHucTas KUCIOTa
u ee conu. KauectBennas peaxkuuss Ha cynb@ur-uoHbel. Oxcun cepel (VI). Cepnas kucnora.
XvMHYecKue CBOWCTBA pa30aBIEeHHONW W KOHIIEHTPUPOBAHHOM CEpHON KUCIOTHL. KadecTBeHHas
peakius Ha Cyiab(haT-uOHbl. XUMUYECKHUE PEAKIUH, JISKAIIUE B OCHOBE MOJIYYEHUSI CEPHOM KHUCIIOTHI
B MIPOMBILIIEHHOCTH. [IpuMeHeHne cepHOil KUCIOTHI.

Azotr u dochop. INonoxenue azora u ¢ochopa B [ICXD, crpoeHne ux aroMoB. A3OT,
dbusznyeckue U XMMUYECKHE CBOWCTBA, MOJYYeHHE W MpUMeHeHue. KpyroBopoT a3zoTra B mpupo/eE.
AMMuak: (u3NYecKne M XUMHUYECKHE CBOMCTBA, MoiydeHue u mnpumeHeHue. Coin aMMOHUS.
A30THas KHCIIOTa U ee cBoicTBa. OKHUCIUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lonydyenue a3oTHOM
KHCJIOTHI B JJabopaTopuu. XUMHUYECKHE PEaKIUH, JISKAIUE B OCHOBE MOJTYYEHUST a30THOW KUCIIOTHI B
MpOMBINUIEHHOCTU. [IprMeHenne a3oTHol KucnoTbl. CONM a30THOM KHUCIOTHI U UX MPUMEHEHHE.
A3OTHBIE yI0OpEHHS.

®ochop. Amnorpornus (ochopa. dusznyeckue U XuUMHUEcKHe cBoicTBa (docdopa. Oxcupg
docdopa (V). Oprodochopnas kucinota u ee conu. DochopHbie yaoOpeHHSI.

VYrinepon u xpemuuil. Ilonoxenune yrnepoma u kpemHus B IICXD, crpoeHne ux aTOMOB.
VYrnepoa. Ammotponusi yriaepona. Pusznueckue M XUMHYECKHE CBOMCTBA yriepona. AIcopOIrus.
VYrapHblif Ta3, CBOMCTBA U (PU3MOIOTUYECKOE ACHCTBHE Ha OpraHU3M. YTJIEKHCIBIA Ta3. YTonbHas
KHcaoTa U ee conu. KauecTBeHHbIEe peakinu Ha KapOoHaT-uoHbl. KpyroBopoT yriepoaa B mpupo/e.
Oprannyeckue COeIMHEHHs YTIIIepoa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. Crekio. LlemenT.

Meramnsl.  [lonoxkenune  merasmoB B I[ICXD  JI.M.MenneneeBa, CTpoeHHE  HX
atroMoB. Meramnuyeckas cBsi3b. Du3znueckrne CBOWCTBA METAJIOB. Psij aKTUBHOCTHM METAJLJIOB.
Xumuyeckue cBoiictBa MeTamwioB. OOmme  cmocoObl  monydeHus — MetamuioB.  CruiaBbl
metaysioB. Illenounsie meramibl. IlonojkeHne IMIENOYHBIX METAJUIOB B MEPHOIMYECKON CHUCTEME,
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cTpoeHue ux aromoB. Haxoxaenue B mpupoge. Maruuii u KajablUid, UX BaXKHEWUIIIHE COCTUHEHUS.
JecTkocTh BOJBI M CITOCOOBI €€ YCTPaHESHHS.

Amomunuii. llomoxxeHue amOMUHUS B TEPUOJUYECKONW CHUCTEME, CTPOCHHE €ro aroMma.
Haxoxnenne B npupone. PU3nveckue U XUMUYECKHAE CBOMCTBA alfOMUHUS. AM(POTEPHOCTh OKCHIA
Y TUJIPOKCHJIA ATFOMUHHS.

Keneso. Ilomoxenue xene3a B IEPUOJAUYECKON CUCTEME, CTpOEHUE ero atoma. HaxoxneHue B
npupoje. Puznueckue 1 XMMUYECKHE CBOMCTBA Xkele3a. BaxkHellne coeJuHeHus Kene3a: OKCUIbL,
ruapokcuabl u conu xenesa (11) u xxenesa (II). KauecTBeHHbIe peakiiiy Ha HOHBI.

JleMoHCTpamuu:

DuU3nYECKUE CBOKCTBA TAJIOTEHOB.

[Tony4yeHue XJI0pOBOJOPOAA U PACTBOPEHHUE €TO B BOJIE.

AnnorponHsie Moaudukanuu cepbl. OOpasibl IPUPOIHBIX CYIb(UAOB U CyIb(HATOB.

[Tomyuenue amMMuaka W ero pacrBopeHue B Boje. O3HakOMIIEHHE C OOpaslaMu MPHUPOIHBIX
HUTPATOB, GochaToB

Monenu KpUCTAJUTMUECKUX PEMIETOK anmasza U rpaduta. 3HaKOMCTBO € 00pa3liaMu IPUPOIHBIX
KapOOHATOB M CHIJIMKATOB

3HaKOMCTBO ¢ oOpa3laMu Ba)KHEHIIMX COCAMHEHWUN HATpUsl, Kalus, MPUPOIHBIX COCIUHEHUN
Kanplus, pyJaMH Keyesa, COEIUHEHUSIMU  aTOMUHUA.  B3aumoneilcTBue  IIENOYHBIX,
HIEJIOYHO3EMEbHBIX METAJUIOB U aJIIOMUHUS ¢ BOOM. CKUraHue xeiie3a B KUCIOPOIE U XJIOpE.

[IpakTuyeckne paboOTHI:

ITonydenue CosIHOM KUCIIOTHI M U3yYEHHE €€ CBOMCTB.

Pemenue skcnepuMeHTaNbHBIX 3a1a4 10 Teme «Kucnopoa u cepay

[lonyyeHue ammMuaka 1 U3y4eHHUE €T0 CBOMCTB.

[Tonyuenue okcuna yrnepona (IV) u usyuenue ero cBoiicts. PacrioznaBanue kapOOHATOB.

Pelenune sxcriepruMeHTaNbHBIX 3a1a4 110 TeMe «MeTasuibl U UX COSUHEHUS.

JlaGopaTopHBbIE OTBITHI:

BolTecHeHue rajioreHaMu Apyr Ipyra U3 pacTBOPOB UX COCAUHEHUM.

KagecTBenHsble peakiuu cyabGua-, cylb(uT- U Cynb(ar- HOHOB B pacTBOPE.

O3znakomMieHne ¢ 00pa3laMu cepbl U € MPUPOTHBIMU COSTUHEHUSIMHU.

B3anmopeicTere coseil aMMOHHMS CO LIEJI0YaMHU.

KauecTBeHHBIE peakIiy Ha KapOOHAT- U CUJIMKAT- UOHBIL.

KauecTBeHHas peakiiys Ha YIJIEKHUCIBIH ras.

N3yuenne o00pa3loB MeTauloB. B3auMonelcTBHe METalJIOB C  PAacTBOpaMHM  COJIEH.
O3HakOMJIEHHE CO CBOMCTBAMHU U TpEBpallleHUusMU KapOOHATOB U ruapokapOoHaToB. [lomydenue
TUAPOKCHUIA ATIOMUHUS U B3aUMOJIEUCTBUE €T0 C KHCIOTaMU M mieiaouyamu. KauecTBeHHbIe peakuuu
Ha noHsl Fe?* u Fe®*

PacueTHsble 3anaun:

Boruncnenus mo XuMUYECKUM YpaBHEHHSIM Macchl, 00bEMa UM KOJIMYECTBA BEILIECTBA OJHOTO
U3 TPOAYKTOB pEAKLUU IO Macce MCXOJHOIO BEIIeCTBa, O0BbEMY MM KOJMYECTBY BEIECTBA,
COJIEpPIKAIIETO ONPEAEIEHHYIO JOI0 MTPUMECEH.

Pasnen 3. Kparkuii 0630p BaxKHEHIINX OPraHUYECKUX BEIIECTB.

IIpeamer oprannueckod xumuu. Heopranumdeckue W OpraHWyYeCKHe COEAVMHEHUS. YTIEpOJ —
OCHOBa *H3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aTOMa YIJIepoa B OPraHUYECKUX COCTUMHEHMSIX.

VYraesomoponsl. IlpenensHble yriaeBomopoabl. MertaH, 3TaH, NOpomaH — MOPOCTEHIINE
OpPEJCTaBUTENIN  TPENeNbHbIX  YIIeBoJopoJoB.  CTpyKTypHble  (GOpMYJBl  YIII€BOJOPOJIOB.
l'omoniornyeckuii psj OpeAesbHBIX YIJIEBOAOPOJ0B. ['omosiorn. @Pu3nyeckne M XUMHUYECKHUE
CBOMCTBA MpEAENbHBIX YIIIeBOJAOpOAOoB. Peakiuu ropenus u 3amenneHus. HaxoxaeHue B mpupoje
npelenbHbIX YTIeBoa0poaoB. [Ipumenenne metana.

HenpenensHble yriaeBoaopoabl. ODTHWIEHOBBIM psii HENPEAEIBHBIX YIJIEBOJOPOIOB. IJTHIIEH.
duznyeckue 1 XUMUYECKHE CBONCTBA 3TUJICHA.

ALIETUJICHOBBIN psAJl HENpeNeabHbIX YriaeBOAOpoaoB. AnerwieH. CBOICTBa alleTHIICHA.
[IpumeHneHue aneTuieHa.
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[IpousBogubie yrieBogopoaoB. Kparkuii 0030p OpraHMYeCKHX COCAMHEHHM: OJHOATOMHBIC
CIHPTHI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIC d(UPBI, KUPBI, YIIEBOJIbI, AMUHOKHCIOTHI, Oenku. Ponb
0eNIKOB B OpraHu3Me.

[TonsiTue 0 BBICOKOMOJIEKYJSIPHBIX BellecTBax. CTpyKTypa IMOJIMMEPOB: MOHOMEp, IMOJIHMMED,
CTPYKTYpHOE 3B€HO, CTeTIeHb MoMuMepu3auuu. [loausTusieH, noiunponusieH, NoJIMBUHUIXIOPU.

JleMoHCTpauu:

Mopnenu MoyeKya OpraHudyeckux coenvHeHuil. ['opeHue yrieBomopoloB U OOHapyX eHHE
IPOAYKTOB uX ropenusi. Kauectsennas peakuus Ha aTuieH. [lonyuenue stunena.

PacTBopenue stunoBoro cnupra B Bojie. PacTBopeHue riauieprHa B BoJe.

ITonmy4yeHnue u CBOMCTBA YKCYCHOM KMCIIOTHI. VcciienoBanue CBOMCTB KUPOB: PACTBOPUMOCTD B
BOJIE U OPraHUYECKUX PACTBOPUTEIISX.

KauecTBeHHbBIE peaKIK Ha TIII0OKO3Y U Kpaxmall.

O3znakomiieHue ¢ o0pa3iamMu U3JeNuil U3 TOTUATUIICHA, TOJIUIIPONUIICHA, TOJIMBUHUIIXIIOPUAA.

[TpakTudeckue paboThI CIPYIITUPOBAHBI B OJIOKH — XUMHUYECKUE MPAKTHUKYMBI, KOTOPBIE CITY>KaT
HE TOJBKO CPEICTBOM 3aKpEIUICHWsS YMEHHMH M HaBBIKOB, HO TaKKe€ W CPEICTBOM KOHTPOJS 3a
Ka4eCTBOM UX C(HOPMUPOBAHHOCTH.

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

8 kiacce
Ne Pa3nes m HamMeHOBaHMe TeM Bcero
.1 YacoB
1 Pasnen 1. OcHOBHBIE NOHATUS XUMHHU 54
2 Pazmen 2. Ilepwogmdeckuii 3aKkOH W TEpHOJUYECKas CUCTEMa 7
XUMHAYECKHUX DJIIEMEHTOB
3 Paznen 3. Ctpoenue BemecTBa. XUMHUECKas CBA3b 7
4 | PesepB 2
Hroro: 70
9 KJacc
Ne Pa3gen n HauMeHOBaHHUeE TeM Bcero
.1 4acoB
1 [ToBTOpEHME OCHOBHBIX BOIIPOCOB &8 Kilacca 3
2 Paznen 1. Knaccuduxarms XuMU4ecKuxX peaxkiuit 6
3 Paznen 2. DnexkTponutuyeckas IUCCOIHAIIHS 7
4 Pasnen 3. "'anorensl 5
5 Paznen 4. Kucnopon u cepa 6
6 Paznen 5. Azot u dpocdop 8
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7 Paznen 6. Yraepon u kpemHui 9

8 Paznen 7. O0uue cBoiCcTBa METAIIOB 13

9 Paznen 8. OCHOBBI OpraHUYeCKON XMMHH. 10

4 Pesepr 1
Hroro: 68
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