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PABOYAS ITPOI'PAMMA YYEBHOI'O ITPEJIMETA «XUMMA»,
8-9 KIIACCBbI

PaGouas nporpamma y4eOHOro npeamera «XuMus», 8-9 Kjiacchbl CocTaBjieHa B COOTBETCTBUH C
TpeOOBaHUSIMU K PE3yJIbTaTaM OCHOBHOI'O 00IIero oopaszoBanus, yreepxkiaeHHpiMu ®I'OC OO0
(ITpuka3z MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 gexadps 2010r. Ne
1897 B mocnemHel pemakmuu), ¢ yderoM lIpumepHON OCHOBHOW 0Opa30oBaTeIbHON MPOTPaMMBbI
OCHOBHOTO 00ImIero oOpa3oBaHus (0m00peHa pemieHHueM (eaepaibHOTO y4eOHO-METOIUYECKOTO
oObenuHeHus 1o oO0mieMy oOpa3oBaHHIO, TPOTOKON oT 8 ampens 2015r. Ne 1/15, B pemakiuu
nporokona Ne 3/15 or 28.10.2015) Ha OCHOBE aBTOPCKON MPOTrpaMMbl OCHOBHOT'O OOIIETO
obOpaszoBanus mo xumuH. 7-9 wmaccel. O.C. I'abpuensn, A.B. Kymmosa. M: poda, 2015r. u
obecrnieunBaeT U3y4CHHE IIpeIMeTa Ha 0a30BOM YPOBHE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XUMHA», 8-9 KITACCHI

S KJIACC

JIMYHOCTHBIEC YMEHHS:
Yyammiicsi g0/keH 3HATh M NMOHUMATH: OCHOBHBIE HCTOPUYECKHE COOBITUS, CBSA3aHHBIE C

pa3sBUTHEM XUMHMHU U OOLIECTBA; JOCTHKEHHS B OOJAaCTM XMMUU U KyJIbTYPHbIE Tpajuluu (B
YaCTHOCTH, HayyHble TPAJAMLIMU) CBOCH CTpaHbl; OOLIEMHUPOBBIE TOCTHM)KEHUS B OOJACTH XUMHM;
OCHOBBI 3JI0pOBOr0 00pasa ’KM3HHM; MpaBUJIa MOBEICHHSI B YPE3BbIUANHBIX CUTYALIUsAX, CBSI3aHHBIX C
BO3JICHCTBUEM DAa3JIMYHbIX BEILECTB; COLMAJIbHYI 3HAUYUMOCTh M cojJepXkaHue mnpodeccuil,
CBSI3aHHBIX C XMMHEH; OCHOBHBIE IIPaBa M OOS3aHHOCTH IpaKAaHWHA (B TOM YHCIE y4allerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, NTPO(ECCHOHAIBHBIM U )KM3HEHHBIM CaMOOTPEIEIIEHUEM; UCTIBIThIBATD:
YYBCTBO TOPJOCTH 3a POCCHUHCKYI0 XMMHUYECKYI0 HAayKy W yBa)K€HHE K HCTOPUU €€ Pa3BUTHUS;
YBaXXEHHE M NPUHITHE JOCTHKEHUN XHUMHHM B MHUPE; YBOKEHUE K OKpPYKAIOIIMUM (ydaliumcs,
YUUTEISM, POJUTEISIM U JIp.) — YMETb CIIYIIaTh U CIABIIIATh MApTHEPA, IPU3HABATh [IPABO KaX10To
Ha COOCTBEHHOE€ MHEHHE W NPUHUMATh pELICHHS C YYEeTOM TO3MLUUH BCEX YYaCTHHKOB;
CaMOYBaXCHHE M SMOLMOHAJIBHO-TIOJIOXKHUTEIbHOE OTHOIIEHHE K cebe; MpHU3HaBaTh: IIEHHOCTb
3I0pOBbsl  (CBOETO W JpPYruX JOJei); HEOoOXOIMMOCTh CaMOBBIPKEHUS, caMopeaTu3alii,
COLIMAJIbHOTO MpPHU- 3HAHMS; OCO3HABATh: I'OTOBHOCTH (WJIM HErOTOBHOCTh) K CaMOCTOSITEIbHBIM
MOCTYIIKaM U JEWCTBUSAM, NPHUHITHIO OTBETCTBEHHOCTH 3a WX PE3YNbTAThl; TOTOBHOCTH (MJIH
HErOTOBHOCTB) OTKPBITO BBIPAXKaTh U OTCTAWBATh CBOIO MO3ULIMIO U KPUTUYHO OTHOCUTHCS K CBOMM
MOCTYIKaM; MPOSBIIATH: JOOPOKENATENHHOCTh, JOBEPHE U BHUMATEIBHOCTD K JIFOJIIM, TOTOBHOCTB K
COTPYIHHUYECTBY M JApYyxk0Oe, OKa3aHUIO IOMOIIM HYXKJIAIOMKUMCS B HeW; YCTOHYMBBIHA
MO3HABATENbHBIM WHTEpEC, WHUIMATUBY W JI0003HATEIBHOCTh B H3YYEHHH MHpa BELIECTB U
peakuui; LEeIeyCTPEMIEHHOCTh M HAcTOMYMBOCTb B JOCTM)KEHMM LI€NIed, TOTOBHOCTh K
MIPEOJIOJICHUIO TPYIHOCTEH; YOKIEHHOCTh B BO3MOXKHOCTH TO3HAHUS MPUPOBI, HEOOXOAUMOCTH
Pa3syMHOTO HCIOJIb30BAaHUS JIOCTMKEHUH HAyKM W TEXHOJIOTUH JUIsl Pa3BUTHUSA OOIIECTBA;yMETh:
YCTaHABIIMBATh CBSA3b MEX]Y LEIbI0 HW3YYEHHMS] XMMHUU U TeM, JUIS 4Yero OHa OCYLIECTBIISIETCS
(MOTHBaMH); BBIIOJHATH MPOTHOCTUYECKYIO CAMOOLEHKY, PEryIUpPYIONIYI0 aKTUBHOCTh JIMYHOCTH
Ha JTale €€ BKJIIOYEHUS B HOBBIM BUJ JEATENBHOCTH, CBSI3aHHBIM C HA4aJlOM M3YyYEHUS HOBOTO
y4eOHOro mpeAMeTa — XHUMHH; BBIIOJIHITh KOPPUTUPYIOIIYI0 CAMOOLIEHKY, 3aKJIIOYAIONIyIOCsS B
KOHTpPOJIE 32 TPOLIECCOM M3Y4YCHHUS XUMHM UM BHECEHMHM HEOOXOJUMBIX KOPPEKTHUBOB,
COOTBETCTBYIOLIMX JTallaM M CHoco0aM H3Y4YeHHUs Kypca XHMHH; CTPOUTH JKU3HEHHBIE U
npodeccCHOHANbHBIE TUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-MCTOPUYECKUX, MOJIUTUUYECKUX U
HSKOHOMHYECKUX YCJIOBUI; 0CO3HABATh COOCTBEHHBIE IEHHOCTH U UX COOTBETCTBUE MPUHIUMAEMBIM B
YKU3HU PEIICHUAM; BECTH JUAJIOr Ha OCHOBE PABHOIIPABHBIX OTHOLIEHUI U B3aHMHOTO



YBa)KCHHUSI; BBIICNATh HPABCTBEHHBINM aCIEKT MOBEACHUS U COOTHOCHUTH MOCTYNKU (CBOM U IPYIHX
moaeil) U COOBITHSL C NMPUHATBIMU JSTUYECKUMH HOPMAaMHM; B TpeJesiax CBOMX BO3MOXKHOCTEH
MIPOTUBOACHCTBOBATh ACHCTBUSAM U BIMSHHAM, MPEACTABISIONIUM YIrpo3y KU3HU, 3I0POBBIO U
0€30MaCHOCTH JTMYHOCTH U OOIIECTBA.

MeTal’IpeHMeTHble Ymenus:
Yuammuiics AOJIXKEH YMETb: OIIPCACIIITH HpO6JIeMBI, T. €. YCTaHaBJIMBAaTh HCCOOTBECTCTBUEC MCKIY

JKeJIaeMBIM M JI€MCTBUTEIBHBIM, COCTABJIATHL CJIOXKHBIM IIaH TEKCTa, BJIAJETh TAaKUM BHIOM
W3JIOKEHUS  TEKCTa, KaK IIOBECTBOBAHME, TIOJI PYKOBOJACTBOM  y4YUTEIS  IPOBOJUTH
HETIOCPEICTBEHHOE HAOJI0JICHHUE; TI0JI PYKOBOJCTBOM YYHUTENsI OPOPMIISATH OTYET, BKIIOYAFOIIHMA
omnmucaHue HAOJIOJEHUsI, €ro pPe3yJbTaTOB, BBIBOJOB; HCIOJb30BaTh TAKOW BHJ MBICICHHOTO
(MmeanbHOr0) MOJCIMPOBAHUS, KaK 3HAKOBOE MOJCIMPOBAHME (HA TIPUMEPE 3HAKOB XUMHYECKHX
JJIECMEHTOB, XHUMHYECKHX (DOPMYII);ACIIONIb30BATh TAKOW BHUJ MaTePUAIBHOTO (IIPEIMETHOTO)
MOJICTTUPOBaHUS, Kak (U3NYECKOEC MOJCIMpOBaHWE (HA MpPUMEpPEe MOJCITUPOBAHUS aTOMOB H
MOJICKYIT);[TOJTy9aTh XUMHUICCKYIO HH(POPMAITUIO U3 Pa3IMIHBIX HCTOYHHKOB; ONPEACATh OOBEKT U
aCIEeKT aHaJlM3a M CUHTE3a; ONPEIeIsATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBHH C aCTICKTOM aHAIM3a
U CHHTE3a; OCYIIECTBIISITh KAUeCTBEHHOE U KOJIMYECTBEHHOE OIMCAHUE KOMIIOHEHTOB OOBEKTa;
OTIpEETSATh OTHOIICHHUS OOBEKTa C APYTMMH OOBEKTaMH; OINpPENessaTh CYIIECTBEHHbIC MPU3HAKU
00BeKTa.

VYyamuiics 0JDKEH YMETh: COCTAaBJIATH KOHCIEKT TEKCTa; CaMOCTOSTENIbHO HCIIOJIb30BaTh
HETIOCPEICTBEHHOE  HAOIIOJICHUE; CaMOCTOSATEILHO opOpMIIATH  OTYET,  BKJIIOYAIOIIHUHA
OlKCcaHue HAONIOACHHUS, €TO PE3YIbTATOB, BBIBOJOB; BHITIOIHATH MOJHOE KOMIUIEKCHOE CpPAaBHEHUE;
BBHITIOJHATH CPaBHEHHUE TI0 aHAJIOTHH.

Yuammiicsl 10/2KeH YMeTh: JIeTaTh TOMETKHU, BBIMHCKH, IIMTUPOBAHKUE TEKCTA; COCTABIATH AOKIAT,
COCTaBJISITh HA OCHOBE TeKCTa IpaduKu, B TOM uncie ¢ npumeHeHuem cpeacts MKT;Bnaners Takum
BHJIOM M3JI0KEHHS TEKCTa, KaK PacCyKICHHE; UCIIOIh30BaTh TAKOW BU MBICICHHOTO (HACATLHOTO)
MOJICTTUPOBAHUS, KaK 3HAKOBOE MOJEIMpOBaHWE (HA  TpUMEpe  ypaBHEHUW  peaKIuid
JTUCCOIMAIINN, WOHHBIX YPaBHCHHWH pPEaKIUil, MOJypeaKIHid OKUCICHHUSI-BOCCTAHOBIICHUS);
pa3nuyaTh KOMIIOHEHTHI JIOKa3aTelnbCcTBa (TE3UC, apryMeHThl U (QOopMy JI0Ka3aTelabCTBA);
OCYIIECTBIATH MPSIMOE HHIYKTUBHOE TOKA3aTEIbCTBO.

VYyamuiics ODKEH YMETh: OINpeneisaTh HCXolasd U3 y4eOHOMl 3amauyn  HEeoOXOIUMOCTb
HEMOCPEJACTBEHHOTO WJIM  OMOCPEIOBAaHHOTO HAOMIOJEHUS; CaMOCTOSTENbHO (HOPMHPOBATH
MIPOrpaMMy IKCIIEPUMEHTA.

IIpeameTHbIe yMeHHSA:

Yuammiicss 10/17Ke€H YMeTh: HCIIOJIB30BATh MPHU XAPAKTEPUCTHKE BEIIECTB TMOHSATHUS: «aTOM,
«MOJIEKYJIa», «XHUMHUYCCKHHA D3JIEMEHT», «XHMHUYCCKUH 3HAK, WIH CHM- BOJI», «BEIICCTBOY,
«IPOCTOE BEIIECTBO», «CIOXXKHOE BEIIECTBO», «CBOMCTBA BEIIECTB», «XUMHUYECKUE SIBJICHUS»,
«puzmueckue SBICHHUSY, «KOIPPUIUEHTBI», «UHICKCH», «OTHOCHTEIbHAS aTOMHAs Maccay,
«OTHOCHTENIbHASI MOJICKYJIIPHAST Maccay, «MaccoBas JOJIs 3JIEMEHTA; 3HATh: MPEIAMEThI H3yUCHHS
€CTECTBEHHOHAYYHBIX TUCIMIUIMH, B TOM YKCIe XUMHUK;, XuMuueckue cuMBotbl: Al, Ag, C, Ca, Cl,
Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUS W MPOU3HOIICHUE; KIACCUPUINPOBATH
BEIIIECTBA 10 COCTABY Ha MPOCTHIE U CIIOKHBIC; pa3IUYaTh: Tella U BEIIECTBA; XUMUYECKUH FIIEMEHT U
MPOCTOE BEIIECTBO; OMHCHIBATh: (POPMBI CYIIECTBOBAHUS XHMHUYECKHUX JJIEMEHTOB (CBOOOIHBIC
aTOMBI, TIPOCTHIE BEIIECTBA, CIOXKHBIE BellecTBa); Tabimunyio Gopmy [leproandeckoit CUCTEMBI
XUMHUYECKUX DJIEMEHTOB; MOJIOKEeHHE dieMenTa B Tabnwie J{. Y. MenzaeneeBa, UCTIOIb3Ysl TOHITHS
«IIEPUOY, «TPYIIIAY, «TIIaBHAS MOATPYIINay, «II000YHAs MOATPYIIAY; CBOMCTBA BEMIECTB (TBEPABIX,
KHUJKUX, Ta3000pa3HbIX); OOBSICHITH CYIIHOCTh XUMHUYECKHUX SIBJICHUU (C TOYKH 3pEHUS aTOMHO-
MOJICKYJIIPHOTO  YYC€HHS])) W WX NPUHIUIHAIPHOEC OTIMYMEe OT (PU3WYECKUX  SBJICHHIA,
XapaKTEepPU30BaTh: OCHOBHBIE METOJbl HM3YYCHHUS €CTECTBEHHBIX JUCHMIUIAH (HAOJIOJCHHE,



HKCIEPUMEHT, MOJEIMPOBAHUE); BELIECTBO IO €ro XUMHUYECKOW (opMyse COIVIACHO IUIaHY:
KayeCTBEHHBI COCTaB, THUIl BeIIEeCTBA (IPOCTOE WM CIIOKHOE), KOJIMYECTBEHHBI COCTaB,
OTHOCHUTEJIbHAsI MOJIEKYJISIpHAsi Macca, COOTHOIIEHHWE Macc 3JEMEHTOB B BEIECTBE, MACCOBbIC JA0JIU
3JIEMEHTOB B BELIECTBE (IS CIIOKHBIX BELLIECTB); POJIb XMMUH (TIOJIOKUTENIBHYIO U OTPULIATENBHYIO)
B OKM3HM YEJOBEKa, AapryMEHTHUPOBaTb CBOE OTHOIIEHHE K OJTOH mpoOiieMe; BBIYUCIATH
OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO MacCy BELIECTBA U MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa B
COCMHEHUAX; IPOBOAUTH HAOIIOAECHHUS CBOMCTB BEIECTB U SBJICHUH, IPOUCXOASAIIUX C
BEIIECTBAMM; COOJIIOJaTh IpaBWiIa TEXHUKUM OE30IIaCHOCTH IpH NPOBEICHUM HAONIIOJCHUH U
71a00paTOPHBIX OIBITOB.

Yyamuiicst A0J5KeH yMeThb: oOpamarbes ¢ J1a00opaTOpHbIM 000PY/I0BaHHEM U HarpeBaTelbHBIMU
pubopaMu B COOTBETCTBUH C IPABUIAMU TEXHUKU 0€30M1aCHOCTH; BBIMOIHATE IPOCTEHIIINE IPUEMBbI
oOpalieHus ¢ 1abopaTopHbIM 000PYLOBaHUEM: JIAOOPATOPHBIM IITATUBOM, CIMPTOBKOM; HAOII01aTh
3a CBOMCTBaMHM BEILECTB U SIBJICHUSIMU, IPOUCXO/SIINMHU C BEIIECTBAMU;

OIHCHIBATh XUMUUECKUN 3KCIIEPUMEHT € IIOMOILBIO €ECTECTBEHHOT'O (PYCCKOT0 UM POJHOIO) A3bIKa U
s3bIKa XMMUU; JI€JaTh BHIBOJBI 110 PE3yJIbTaTaM IIPOBEIEHHOI0 dKCIIEPUMEHTA.

Yyamuiicss Hay4YuTCH:

— XapakTepHu30BaTh OCHOBHBIE METO/bI IIO3HAHMS: HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT;

— ONMChIBaTb CBOICTBAa TBEpPABIX, JKUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACISS HUX
CYLIECTBEHHbIE IPU3HAKHY;

— packpbIBaTh CMBICI OCHOBHBIX XUMHUECKUX MOHATUN «aTOM», «MOJIEKYJa», «XUMHUYECKHUM
AJIEMEHT», «IIPOCTOE BEIIECTBO», «CJOXKHOE BEILIECTBOY», «BAJIEHTHOCTB», «XMMHUECKas
peaxkuus», UCHO0JIb3Ysl 3HAKOBYIO CUCTEMY XUMMUU;

— packpbIBaTb CMBICI 3aKOHOB COXpaHEHMsS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIDHON TEOPUH;

— pa3nnyaTh XMMUYECKHE U (PU3HUECKUE SBICHMUS,

— Ha3bIBaTb XMMHYECKHE JIEMEHTHI;

— ONpeAeNsATh COCTaB BEIIECTB M0 UX (hopMyraMm;

— OIpEAENATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIUHEHUSX;

—  ONpEeAeNsATh TUI XUMHUECKUX PEAKINM;

— Ha3bIBaTh MIPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIHA;

—  BBISBJISITH IPU3HAKH, CBUJICTEILCTBYIONINE O MTPOTEKAaHUH XUMUIECKOH PEaKIiy pu
BBITTOJIHEHUH XHMHYECKOTO OTBITA;

—  COCTaBIATH (POPMYIIBI OMHAPHBIX COCTUHEHUN;

— COCTaBJIATh YPAaBHEHMS XMMUYECKHX PEAKIIU;

— co0moaaTh mpaBuiia 6e30MacHoi paboThI TP MPOBEIEHUH OTIBITOB;

— TI0JIB30BaThCS JIabOpaTOPHBIM 000PYAOBaHUEM U TIOCYI0H;

—  BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

—  BBIYUCIISITH MAaCCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTa 10 (popMyJie COeIMHEHUS;

—  BBIYUCIISTH KOJMYECTBO, 00bEM MJIM MACCy BEILECTBA M0 KOJIMYECTBY, 00BEMY, Macce
peareHToB WU MPOIYKTOB PEaKIIIH;

—  XapakTepu30BaTh (PU3HUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJA U
BOJOPOJA;

— TOJy4yaTh, COOMpATh KUCIOPO U BOJOPOI;

— pacro3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HOTO BELIECTBA: KUCIOPO/, BOJOPO/;

— packpbIBaTh CMBICI 3aKOHA ABOTAIpO;

— PpacKpbIBaTh CMBICI MOHATUH «TeTI0BOH 3(h(heKT peaknum», «MOJSPHBIA 00beM»;

—  XapakTepHu30BaTh (PU3MUECKUE U XUMUYECKHE CBOWCTBA BOABI;

— PpacKpbIBaTh CMBICI IOHATHUS «PACTBOPY;

—  BBIYUCIISITH MacCOBYIO JIOJIK0 PACTBOPEHHOI'O BEIIECTBA B PaCTBOPE;

— MPUTOTOBJIATH PACTBOPHI C OMPEJAEICHHON MAaCCOBOM J0JIEW paCTBOPEHHOTO BEILIECTBA;

— Ha3bIBaTh COCIUHEHUS U3YyYEHHBIX KJIACCOB HEOPIaHNYECKHUX BEILECTB;



XapaKTepu30BaTh (pU3NUECKne 1 XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHUUECKUX
BEILIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUM, COJICH;

ONpeEATh TPUHAIIICKHOCTH BEIIECTB K ONPEIECICHHOMY KJIACCY COCIMHEHUI;

COCTaBIIATH (OPMYJIIBI HEOPTAaHUYECKUX COCTUHEHUN U3yICHHBIX KJIACCOB;

MIPOBOJIUTH OMBITHI, MOATBEPKAAOIINE XUMUYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

pacro3HaBaTh ONBITHBIM ITYTEM PAaCTBOPOB KUCJIOT U IIEJIOUEH 110 U3MEHEHUIO OKPACKHU
WHJIMKATOPa;

XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY KJIaCCAMU HEOPTAHUUECKUX COCIUHEHUN;
packpsiBaTh cMbici [lepuonuueckoro 3akona J[.M. Menneneena;

OOBSCHATH GPU3NICCKUIN CMBICIT AaTOMHOTO (TIOPSAKOBOT0) HOMEpa XUMHUYECKOTO JICMEHTA,
HOMEPOB IpyMNIbl ¥ ieproaa B nepuoandeckoi cucreme .M. Menneneena;

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeienax
MaJibIX [IEPUOJIOB U INIABHBIX MOATPYIIIL,

XapaKTEepU30BaTh XUMHUYECKHUE DJJIEMEHTHI (OT BOJOpPOAA 1O KalbIUs) HAa OCHOBE HX
MoJIOKEeHUs B nepuoauueckoi cucreme J[.M. MenneneeBa u 0cOOEHHOCTEN CTPOEHMSI UX
aTOMOB;

COCTABJISITh CXEMbI CTPOCHHSI aTOMOB TepBbIX 20 371eMEeHTOB nepruoanyeckoi cucremsl J1. 1.
Menpaeneena;

PacCKpbIBaTh CMBICII MOHATHM: «XUMUYECKAsl CBSI3bY, «3JEKTPOOTPULIATEILHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTD (DU3HMUECKUX CBOMCTB BEUIECTB OT THIA KPUCTAILTUYECKON
pEeLIeTKY;

ONPEIEATh BUJL XMMUYECKOU CBSI3M B HEOPIraHUYECKUX COCTUHEHUSAX;

M300pakaTh CXEMBI CTPOSHHUS MOJIGKYJ BEIIECTB, OOPAa30BAHHBIX PAa3HBIMU BUIAMH
XUMHYECKHUX CBSI3EH;

pacKpbIBaTb  CMBICA  TOHATUA  «HOH»,  «KAaTHOH», «AHUOH»,  «IJIEKTPOJUTHI»,
CHEDJIEKTPOJIUTBDY,  «IJIEKTPOJUTHUYECKAs AUCCOLMALMSA», «OKUCIUTENb», «CTEHNEHb
OKHCJIEHUS» «BOCCTAHOBUTENbY, «OKHUCIEHHE), KBOCCTAHOBIICHUE;

ONPENEIATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTAa B COEIMHEHUU;

PacCKpbIBAaTh CMBICI TEOPUH JIEKTPOIUTHUYECKON TUCCOIMALINN;

COCTABJISITh YPABHEHHUSI SJIEKTPOJIMTHUYECKON TUCCOLMALIMN KUCIIOT, IIEJI0Uei, COJIeH;
OOBSCHATH CYIIHOCTh MpOIlecca ANEKTPOIUTUYECKON TUCCOLUAIIMU U peaKIuii HOHHOTO
oOMeHa;

COCTAaBJISITH TIOJIHBIE M COKPAIIIEHHbIE HOHHBIE YPABHEHUS PEaKIInu 0OMEHa,

OTpeesTh BO3MOXKHOCTh MPOTEKAHUS PEeaKIIuii HOHHOTO OOMEHa;

MPOBOJIUTH PEAKIINH, TOATBEPKIAI0IINE KAUECTBEHHBIN COCTAaB Pa3JIMYHbIX BELIECTB;
ONPEIENATh OKUCIUTENb U BOCCTAHOBUTEIIb;

COCTABJISITh YPABHEHMSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHiA;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUUYECKOM peaKInu;

KJIaCCU(PUIIUPOBATH XUMUYECKUE PEAKIINH 110 PA3TUYHBIM MPU3HAKAM;

XapaKTEepU30BaTh B3aUMOCBS3b MEXKAY COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAJIOB;
MIPOBOJIUTH OMBITHI TTO TOTYUYECHUIO, COOMPAHUIO U U3YICHUIO XUMUYECKUX CBONCTB
ra3o00pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

pacmo3HaBaTh ONBITHBIM ITyTEM ra3000pa3HOTO BEIIECTBA: YIVICKHUCIBIN ra3 U aMMHAK;
XapaKTEepPU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOEHUEM U CBOMCTBAMU METAJIIOB;
Ha3bIBAaTh OPraHMYECKUE BEUIECTBA MO UX (opMylie: MeTaH, 3TaH, ITHIICH, METaHOJI, STAaHOII,
[JIMLIEPUH, YKCYCHAsl KUCI0Ta, aMUHOYKCYCHAsl KUCJI0Ta, CTEAPUHOBAsI KUCJIO0TA, OJIEMHOBAs
KHCJIOTA, TII0KO03a;

OLICHUBATh BIIMSHUE XUMUYECKOIO 3arpsi3HEHUST OKPYKAIOIIEH CPeibl HA OPTraHU3M
YEJIOBEKA;

IPaMOTHO O0OpAaIIaThCs C BEIMIECTBAMU B TIOBCETHEBHOM JKU3HU

OMpeIEATh BO3MOKHOCTb TPOTEKAHUS pEAKINII HEKOTOPBIX MPEICTABUTEIICH OPraHnueCKUX
BEILIECTB C KUCIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAHUSIMU, TaJIOT€HAMH.



Yyamuiics HOJIy4YUT BO3MOKHOCTh HAYYHTHCH:

— BBIABUI'ATb U ITPOBEPATH SKCIICPUMCHTAJIIBHO T'MITIOTE3bI O XUMHWYCCKUX CBOMCTBAX BCIICCTB Ha
OCHOBE MX COCTaBa M CTPOEHHS, UX CIIOCOOHOCTH BCTYNaTh B XMMHYECKHE DPEaKIHH, O
XapakTepe U MPOJIyKTaX Pa3IMuHbIX XUMUYECKUX PEaKIUii;

— XapakTepu3oBaTh BEIlECTBA IO COCTaBy, CTPOEHHUI0O U CBOWCTBaM, YCTaHABJIHBATh
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy JaHHBIMU XapaKTePUCTUKaMH BELIECTBA;

— COCTaBJISATh MOJIEKYJISIPHBIE W TOJHBbIE MOHHBIE YpPaBHEHHUS IO COKpAIlEHHBIM HOHHBIM
YpaBHEHUSIM;

— TIPOTHO3UPOBATh  CIOCOOHOCTH  BEIIECTBA  NPOSBIATH  OKHUCIUTENbHbIE WM
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEH OKUCIICHUS 3JIEMEHTOB, BXOSIINUX B €T0
COCTaB;

— COCTaBJATh YpaBHCHHA peaKLII/IfI, COOTBCTCTBYIOIIHUX IIOCJIICAOBATCIBHOCTHU HpeBpaH_IeHI/Iﬁ
HCOPraHNYCCKUX BCIICCTB PA3JIMUYHBIX KJIACCOB,

— BBIIBUTaTh U TPOBEPITh SKCIEPUMEHTAIHLHO THUIIOTE3bl O pe3yJbTaTaX BO3JCHCTBUS
pa3nuYHbIX (PaKTOPOB HA M3MEHEHUE CKOPOCTH XUMUYECKOH PEaKIInu;

— HCIIOJB30BaTh HpI/IO6peTCHHI)IC SHAaHUA [JIA SKOJOTHMYCCKU TI'pPaAMOTHOI'O IIOBCACHHA B
OKpY>Kalollen Cpene;

— HCIIOJB30BaTh HpI/IO6peT€HHI>IC KIIFOYCBLIC KOMIICTCHLIMW IIPU BBINIOJIHCHUN IPOCKTOB H
y4eOHO-HMCCIIEIOBATENbCKUX 33/1a4 10 HM3YyYCHHIO CBOMCTB, CHOCOOOB TONyYEHHUS W
pacro3HaBaHUs BEIIECTB;

— 00BEKTHBHO OILICHUBATh I/IH(i)OpMaIII/IIO 0 BCHICCTBAX U XUMHUUYCCKUX IMPOLECCAX;

— KPUTHYECKHU OTHOCUTHCS K TCEBIOHAYy4YHOW HMH(OpMalmu, HeJOOPOCOBECTHON peKiIaMe B
CpeAcTBax MaccoBOM MH(OpMAIIHH;

— OCO3HaBaTh 3HAUYEHHE TEOPETUUYECKUX 3HAHUU MO XUMHHM Ul MPAKTUUYECKOH NesATeTbHOCTH
YeJI0BEKa;

— CO3JaBaTb MOJACIN U CXEMbI JJId PCIICHUA y‘~I€6HI)IX M II0O3HABATCJIbHBIX 3aJa4; IIOHUMAaThb
HEOOXOMMOCTh  COONIIO/IGHUS MPEANUCAHUN, MpeAjaraéMblX B HHCTPYKLUHAX 10
HCIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU U .

9 KJIACC

JIMYHOCTHBIE YMEHHS:

Yuammiicss A0JKeH 3HATH W NMOHHUMAThH: OCHOBHBIE HCTOPHUYECKHE COOBITHS, CBSI3aHHBIE C
pa3BUTHEM XUMHUH U OOIIECTBa; JOCTUXKEHHS B OONACTH XMUMHHM M KyJIbTypHBIE TpaAWINH (B
YaCTHOCTH, HAYYHBIC TPAIUIIMN) CBOEH CTpaHBI, OOIIEMHUPOBBIC JTOCTHKEHUS B OOJACTH XHMUH;
OCHOBBI 3/J0POBOT0 00pa3a *U3HU; MpaBuiIa MOBEIECHUS B UYPE3BbIYAMHBIX CUTYAIUSIX, CBI3aHHBIX C
BO3JICHICTBUEM paA3UYHBIX BEIIECTB; COLMAJIbHYIO 3HAUMMOCTh U CoOJep)KaHue mpodeccui,
CBSI3aHHBIX C XHMMHEH; OCHOBHBIE IIPaBa M OOS3aHHOCTH TpaKIaHWHA (B TOM YHCIE y4yallerocs),
CBSI3aHHBIE C JINYHOCTHBIM, TPO(ECCUOHATFHBIM U JKU3HEHHBIM CaMOOIIPEACTICHUEM; UCTIBITHIBATH:
YYBCTBO TOPJIOCTH 33 POCCHICKYIO XMMHUYECKYIO HAyKy M YBa)K€HHE K HCTOPUU €€ Pa3BUTHS;
yBOKEHUE U TPUHATHE JOCTHKEHHH XMMHUU B MHPE; YBaXEHHE K OKPYXKAIOUUM (ydalumcs,
YUUTENSIM, POJIUTENSM U JIP.) — YMETh CIYIIATh U CIBIIIATh TapTHEPa, MPU3HABATH MPABO KaXKIOTO
Ha COOCTBEHHOE MHEHHWE W TMPUHUMATh pEHICHUS C YYEeTOM IMIO3UIMH BCEX YYaCTHHUKOB;
CaMOYBa)X€HHE U SMOIMOHAIBHO-TIONOKUTEIbHOE OTHOIIEHHWE K cebe; NMpU3HaBaTh: ILIEHHOCTb
3I0pOBBsl  (CBOETO W JPYrux JIOJeH); HEOOXOIUMOCTh CaMOBBIPOKECHHS, CaMOpealn3allu,
COLIMAJIbHOTO TPU3HAHUSA; OCO3HABaTh: TOTOBHOCTb (WMJIM HErOTOBHOCTh) K CaMOCTOSITENbHBIM
MOCTYNKaM W JEHUCTBUSIM, MNPUHSTHIO OTBETCTBEHHOCTHM 3a HMX PE3YJbTaTbl; TOTOBHOCTH (WJIU
HETOTOBHOCTb) OTKPBITO BBIpaXXaTh U OTCTAUBATh CBOIO MO3UIIMIO U KPUTHYHO OTHOCUTHCSI K CBOMM
MOCTYIIKaM; MPOSIBIIATE: JOOPOKENATETHbHOCTh, JOBEPHE M BHUMATEILHOCTD K JIFOJISIM, TOTOBHOCTH K
COTPYOHUYECTBY U JpYyKOe, OKa3aHWI0O TIOMOIIM HYXIAIOMHUMCI B HEW, yCTONYMBBIN
MO03HABATENbHBIN HHTEPEC, MHUIIUATUBY U JIFOO03HATEIBHOCTh B U3yUYEHUU MHpA BEIIECTB U



peakluii; LEeJeyCTPEMIEHHOCTh M HAacTOMYMBOCTh B JOCTHKEHHM IL€J€i, TOTOBHOCTh K
MIPEOJIONCHUIO TPYAHOCTEH; YOKICHHOCTh B BO3MOKHOCTH TMO3HAHUS MPUPOJIbI, HEOOXOAUMOCTH
Pa3yMHOIO HCIIOJIb30BAHUS TOCTH)KEHUN HAyKH M TEXHOJOTUH IJi1 pa3BUTHSA OOIECTBA; YMETh:
YCTaHABIMBATh CBSA3b MEXKAY LEIbI0 M3Y4YCHHMS XMMHUU U TEM, Ul 4Eero OHa OCYILECTBIISIETCS
(MOTMBaMH); BBIIOJHATH IIPOTHOCTUYECKYIO CAMOOLEHKY, PEryJIUpPYIOLIYI0 aKTUBHOCTb JIMYHOCTU
Ha JTalle €€ BKJIIOYEHUs B HOBBIM BUJ ACATCIBHOCTH, CBS3aHHBIA C HA4aJOM H3y4EHUs HOBOIO
y4eOHOTo TpeAMeTa — XHUMHH; BBIIOJIHATH KOPPUTHUPYIOIIYI0 CAMOOLICHKY, 3aKJIIOYAIONIyIOCS B
KOHTpOJE 3a IMPOLECCOM U3YYeHHUS XHUMHM W BHECEHHMM HEOOXOJUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX 3TalaM MU crnoco0aM U3y4eHUs Kypca XUMHUHU; CTPOHUTH >KU3HEHHBIE U
npodeccuoHanbHbIe IUIAHBI C YY€TOM KOHKPETHBIX COI[MAIbHO-UCTOPHUYECKUX, MOJUTHYECKUX U
HSKOHOMMYECKUX YCJIOBUI; 0CO3HABATh COOCTBEHHBIE IEHHOCTU U UX COOTBETCTBHE TPUHUMAEMBIM B
KU3HM PELICHUSM; BECTH JMAJIOr HAa OCHOBE DPABHONPABHBIX OTHOUIEHUH W B3aMMHOIO
YBa)KEHMUSI; BBIJEISITh HPABCTBEHHBIN aCIEKT MOBEACHUS U COOTHOCHUTH IOCTYIIKHM (CBOM U JAPYTUX
JM0Jei) U COOBITHS C NPUHATBIMU ITHUYECKMMU HOPMaMM; B IIpelielaX CBOUX BO3MOXHOCTEH
IIPOTUBOJIECUCTBOBATh JCHCTBUSAM M BIMSHHSAM, IPEICTABISIOIIMM yIrpo3y >KU3HH, 3J0POBBIO U
0€30MacHOCTH JIMYHOCTH U OOIIIECTBa.
MeTtanpeamMeTHbie YMEHU:
Yuammiicsl 10/15KeH YMeTb: ONPEeNsITh MPOOJIEeMBl, T. €. yCTaHABIMBATh HECOOTBETCTBUE MEXIY
KEIaeMblM UM JIEUCTBUTENIbHBIM;, COCTABJISATH CIJIOXKHBIM IUIaH TEKCTa; BJIAJETh TAKUM BUIOM
W3JIOKEHUSI  TEKCTa, KaK IIOBECTBOBAHME, IIOJ  PYKOBOJACTBOM  YYMTENIs  IPOBOIUTH
HETOCPEJICTBEHHOE HAOJIOACHNE; TI0J] PYKOBOJACTBOM YYUTENS OQOPMIISITH OTYET, BKIFOUAIOIIHA
onucaHue HaOJIOACHUS, €ro pe3yslbTaToB, BBIBOJOB; HCIOJIb30BaTh TAaKOW BUJ MBICIEHHOTO
(MeanbHOr0) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJEIHMPOBaHME (Ha MpHUMEpPEe 3HAKOB XUMHUYECKUX
3JIEMEHTOB, XHMUYECKHUX (OPMYI);UCHOIb30BATh TAaKOM BHUJ MaTEpUAIBHOTO (IIPEIMETHOIO)
MOJICJIMPOBaHMs, Kak (U3NUYECKOe MOJEIMpPOBaHUE (Ha NpUMEpe MOJIETUPOBaHHUS aTOMOB U
MOJIEKYJI);10JIy4aTh XUMHUYECKYI0 HH(POPMALIMIO U3 Pa3IMYHBIX HCTOUHUKOB; ONPEIENsATh OOBEKT U
acIeKT aHallu3a U CUHTE3a; ONPEeATh KOMIIOHEHThl 00BEKTa B COOTBETCTBUU C aCIIEKTOM aHalu3a
U CHHTE3a; OCYLIECTBIISITh KaueCTBEHHOE M KOJIMYECTBEHHOE ONHMCAHHE KOMIIOHEHTOB OOBEKTa,
OTIpEe/IEIIATh OTHOLIEHHUS OOBEKTa C IPYITMMH OOBEKTaMH; OINpPEAENsATh CYHUIECTBEHHbIE MPHU3HAKU
00BEKTA.
Yyamuiicss J0JIKEH yMeTb: COCTaBJISATh KOHCHEKT TEKCTa; CaMOCTOSITENIBHO HCIIOIb30BaTh
HENOCPEACTBEHHOE HAONIO/IEHHE; CaMOCTOSITENbHO  OQOPMIISTH  OTYET,  BKJIIOYAIOIIMM
OIMcaHue HAOJIOCHHSI, €r0 Pe3yJIbTaToOB, BEIBOOB; BBITOIHATH OJHOE KOMIUIEKCHOE CPaBHEHUE;
BBIIIOJIHATH CPABHEHUE 110 aHAJIOTUH.
Yuamuiics A0JI3KeH YMeTh: [€]1aTh IIOMETKHU, BBIITUCKH, IUTUPOBAHUE TEKCTA; COCTABIIATH TOKJIA;
COCTaBJISITH HA OCHOBE TEKCTa Tpaduiku, B TOM 4mcie ¢ npuMenennem cpeacts UKT; BnageTs Takum
BUJIOM M3JI0KEHHS TEKCTa, KaK pacCyJAEHHE; UCIO0Ib30BaTh TAKOW BUA MBICIEHHOTO (U1€aJIbHOTO)
MOJIETIMPOBaHUS, KaK 3HAKOBOE MOJENMpoBaHME (Ha  TpUMepe  ypaBHEHHH  peakuui
JUCCOLIMALUH, HMOHHBIX ypaBHEHUH peakuuii, MOJIypEAKLINI
OKHCJICHUS-BOCCTAHOBJICHUS ); PA3INYaTh KOMIIOHEHTBI JI0Ka3aTesIbCTBa (Teswuc,
apryMeHThI U (hOpMYy J0Ka3aTeNbCTBA);0CYIECTBIATH MPSIMOE MHYKTUBHOE JI0Ka3aTeNbCTBO.
Yyamuiicsi J0JKeH YMeThb: OIpPEIeNATh HCXOAsd U3 Y4eOHOW 3ajadu  HeoOXOIUMOCTh
HEMOCPEACTBEHHOIO WJIM  ONOCPEJOBAHHOTO HAOMIOJEHUS; CaMOCTOATEIbHO (HOpPMUPOBATH
[IpOrpamMMmy 3KCIEPUMEHTA.
IIpenmeTHbIe yMeHUS:
Yyamuiics 10/1K€H YMEThb:

— HCIIOJIB30BAaTh IIPU XAPAKTEPUCTUKE IPEBPALLEHUN BEIECTB ITOHATUSA: «XUMUYECKas

peakusa», «PeAKUUN COEANHEHUN», «PEAKLINN PA3TI0KEHUY, «PEAKIUU 3aMELECHUSD,



«peakuu  OOMEHa», «IK30TEPMUUYECKHE PpEaKIUu», «IHIOTCPMHUUECKHE PEaKIIUN»,
«00paTHMBbIC PEAKIINHY, KHEOOPATHUMBIC PEAKIINIY, «OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peaKIny, «TOMOT€HHBIC PEAKITUN», «T€TEPOrCHHBIC PEAKIINNY, «KATATUTUYECKUE PEAKIITN,
CHEKATATUTHYCCKUE PEAKIIUNY, «TEIJIOBOM 3(PPEeKT XUMUUECKON PeaKIum», «CKOPOCTh
XUMHUYECKON PEaKLIUN», «KaTalIu3aTop»;

XapaKTepU30BaTh XMUMHUYECKHE DJIEMEHThl 1-3 T1epuoJoB 1O MX TMOJOXKEHUIO B
[Tepuonuueckoit cucreme xumuyeckux annemeHToB [[.M.MenpaeneeBa: XUMUYECKUN 3HAK,
MOPSAIKOBBIN HOMED, NIEPUOJI, TPYyIIa, HOATPYIIa, OTHOCUTEIbHAS ATOMHAsl Macca, CTPOEHUE
aToMa (YUCIIO TPOTOHOB M HEUTPOHOB B sIpe, 3apsi sjpa, oOIIee YUCIO SIEKTPOHOB,
pacmpesielieHrue JJIEKTPOHOB 10 YHEPTeTHUYECKUM YPOBHSM), IPOCTOE BEMIECTBO, (hopmyra,
Ha3BaHUE U THUII BBICIIETO OKCUAA U TUIPOKCHU/IA, JIETYYEro BOJOPOAHOTO COCTUHECHHUS);
XapaKTepU30BaTh OOIINE XUMHUECKHE CBOMCTBA aM()OTEPHBIX OKCHIOB U TUAPOKCHUIOB;
MPUBOJUTH TMPUMEPBI PEAKIIUN, MOATBEPKIAOIIMX XUMHUYECKHE CBOMCTBA aM(OTEpPHBIX
OKCHJIOB ¥ TUJIPOKCHUIOB;

JTaBaTh XapaKTEPUCTUKY XUMHUUYECKUX PEAKIMM IO YKUCIY M COCTaBY MCXOIHBIX BEIIECTB U
MIPOJYKTOB PEAKIUH, TEIIIOBOMY 3P EKTY, HAIIPABICHUIO MPOTEKaHUs peaKIINU, U3MEHEHUS
CTENEHEH OKHUCJIEHUS 3JIEMEHTOB, arperaTHOMY COCTOSIHMIO MCXOJHBIX BELIECTB, YYaCTHIO
KaTajau3aTopa;

WCIIOJIB30BATh MPH XaPAKTEPUCTUKE METAJUIOB U UX COCTUHEHUN TTOHATHUS: «METAIUIBIY, «pPsiI
AKTUBHOCTH METAJIJIOBY, «IIISJIOYHBIC METAIUIBI», «IIET0YHO3EMEIIbHBIE METAJIIIBIY,

JaBaTh XapaKTEPUCTUKY XUMUYECKUX 3JIEMEHTOB-METANIOB (IIEIOYHBIX METaNIOB, MAarHHUs,
ATIOMHUHUS, JKeJIe3a) 110 UX MOoJIoKeHHIo B [leproandeckoil cucTeMe XMMHUYECKUX SJIEMEHTOB
JN.M.MenpaeneeBa (XMMHUYECKUH 3HAK, MOPSAKOBBIA HOMEp, MEPHOJ, Ipylma, MOArpyIIa,
OTHOCUTEJIbHAs aTOMHAasi Macca, CTPOCHHE aroMa (YHUCII0 MPOTOHOB W HEHUTPOHOB B SIpE,
3apsy sApa, oOIIee YUCIIO AJIEKTPOHOB, paclpeelieHne AIIEKTPOHOB MO IHEPreTHYECKUM
YPOBHSIM), IPOCTOE BEIIECTBO, (hOopMyIia, Ha3BaHKUE U THUI BBICIIETO OKCHUJIA ¥ THAPOKCHIA);
Ha3bIBaTh COCTMHEHUSI METAJIJIOB M COCTABIIATh UX (DOPMYJIBI 110 HA3BAHUIO;
XapakTepU30BaTh CTPOCHHE, OoOmuMe (U3NYECKHEe U XMMHUYECKHE CBOMCTBAa MPOCTHIX
BEIIECTB-METAJIOB;

OOBSACHSTH 3aBUCUMOCTb CBOMCTB (MJIM TIPEACKA3bIBATh CBOMCTBA) XUMHUYECKUX JIEMEHTOB-
METaUIOB (paJnyC, METAJNIMYECKUE CBOMCTBA HJIEMEHTOB, BOCCTAHOBUTEIBHBIE CBOMCTBA
AJIEMEHTOB) U 00pa3yeMbIX HMH COEIMHEHUN (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIHUX
OKCHJIOB M TUJIPOKCHUIOB, OKHCIUTEILHO-BOCCTAHOBUTEIHHBIC CBOMCTBA) OT MX TMOJIOKEHUS
B [lepnoanueckoit cucreme xuMuueckux anemenToB [[.M1.Menneneena;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB-HEMETANIOB (BOJAOpPOAA, TaJOTE€HOB,
KHCIopoa, cepbl, Gocdopa, yriaepoaa, KpeMHUsI) B IEPUOANUECKON CUCTEME XUMHUYECKHX
anemenToB J[.M.MenneneeBa (XxuMudeckuil 3HaK, MOPSAKOBBIA HOMEp, MEPUOJ, TPYIIIA,
MOATPYIINa, OTHOCUTENIbHASI aTOMHAsl Macca, CTpOeHHE aToMa (YHCIIO MPOTOHOB U HEHTPOHOB
B fANpe, 3apsja  sAnpa, OOIee YHUCIO DJIEKTPOHOB, pACHpEACNICHHE JJIEKTPOHOB IO
SHEPTETUYECKUM YPOBHSIM), IPOCTOE BEMIECTBO, (pOpMyIia, Ha3BaHUE M THI BBICIIIETO OKCHIA
Y TUAPOKCUJIA U XapAKTEP JIETYUEro BOJOPOIHOTO COSAUHEHNS);

Ha3bIBATh COCIMHEHIS METAJNIOB M COCTABJISATH UX (POPMYIIBI 10 HA3BAHUIO;

Ha3bIBaTh COCTMHEHUSI HEMETAJIJIOB M COCTABIIATh UX (hOPMYJIBI 110 HA3BAHMIO;
XapaKTepu30BaTh CTPOCHUE, O0O0mue (QU3NYECKHe U XHMMHUYECKHE CBOWCTBA TPOCTHIX
BEIIIECTB-METAJIJIOB;

XapaKTepu30BaTh CTPOCHUE, O0muMe (U3NYECKHEe ¢ XUMHYECKHE CBOWCTBA MPOCTHIX
BCIIESCTB-HEMETAILIIOB;



OOBSACHSTH 3aBUCUMOCTb CBOMCTB (WMJIM TIPEICKA3bIBATh CBOMCTBA) XMMHYECKUX AJIEMEHTOB-
METaUIOB (paJnyc, METANIMYECKUE CBOMCTBA 3JIEMEHTOB, BOCCTAHOBUTEIBHBIE CBOMCTBA
JJIEMEHTOB) U 00pa3yeMblX MMM COCIWHEHUH (KHCIOTHO-OCHOBHBIC CBOMCTBA BBICIIMX
OKCHJIOB M TUJIPOKCHUIOB, OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC CBOMCTBA) OT WX MOJOXKCHHS
B [lepnoandeckoii cucreme xuMmuueckux snementoB [[.M.Menneneena;

OOBSICHSITH 3aBUCUMOCTh CBOMCTB (VUM MPEACKA3hIBATh CBOMCTBA) XMMHYECKHUX JICMEHTOB-
HEMETa/UIOB (paJinyc, METAUIMUYECKHE CBOMCTBA JIEMEHTOB, BOCCTAHOBHUTEIILHBIC CBOMCTBA
AJIEMEHTOB) M 0O0pa3yeMbIX WMH COEAMHEHUH (KHUCIOTHO-OCHOBHBIC CBOWMCTBA BBICIIHUX
OKCHJIOB M TUJPOKCHUIOB, OKUCIUTEILHO-BOCCTAHOBUTEIILHBIC CBOMCTBA) OT WX MOJOKCHHS
B [lepnoandeckoit cucreme xumuueckux anementoB [[.M.Menneneena.

Yyamuiicsst HAy4YuTCH:

XapaKTCPU30BaTh OCHOBHBIC MCTOAbI ITIO3HAHMA: Ha6JHOI[eHI/IC, HU3MCPCHUEC, SKCIICPUMCHT,
BBISIBJISITh TNPU3HAKH, CBUACTEILCTBYIOIIME O MPOTEKAHWHM XUMUYECKOW pEaKIuu MpHu
BBIITOJIHEHUN XUMHWYCCKOI'O OIIbITA,

COOTFOIAaTh MpaBMIIa OE30MMACHOM paOOTHI IIPH MPOBEICHUH OIBITOB;

M0JIb30BATHCA JTAOOPATOPHBIM 000PY/IOBAHUEM U TOCYI0H;

BBIUUCIIATh KOJMYECTBO, OOBEM WJIM MacCy BEIIeCTBa MO KOJIWYECTBY, 00bEMy, macce
peareHToB WU IPOAYKTOB PEaKIINH;

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOEHUSI aTOMOB, CBOIMCTB AJIEMEHTOB B Mpejeniax
MaJIbIX TEPUOJIOB U IJIABHBIX MOATPYIII;

KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIIMH 110 PA3TUYHBIM MPU3HAKAM;

OOBSACHATH U MIPUBOJUTH PUMEPHI BIUSHUS HEKOTOPBIX (PAKTOPOB (MIPUPOA pearupyromux
BCIICCTB, KOHUCHTpausA BCIICCTBA, HABJICHHUEC, TCMIICpPATypad, KaTaJln3aTop, IMOBEPXHOCTH
COMPUKOCHOBEHHUSI PEarupyroluX BEIIeCTB) Ha CKOPOCTh XMMHUECKUX PEaKIIUi;

HaOII0/1aTh W OMHICHIBATh YPABHEHHSI XUMUYECKHUX PEaKIIUii MEX/1y BEIIECTBAMH C TIOMOIIBIO
€CTCCTBCHHOI'O A3bIKa U sI3bIKA XUMHH,

OITMChIBATH O6HII/IC XUMHYECKHE CBOMCTBAa METAJLIIOB C IIOMOIIBKO €CTECTBCHHOI'O A3bIKAa U
SI3bIKA XUMUWU;

OTHCHIBAThH O0IIME XUMUYECKHE CBOMCTBA HEMETAIIIOB C TIOMOIIBIO €CTECTBEHHOTO SI3bIKA U
SA3bIKA XUMHUU,

COCTAaBJIATb MOJICKYJIAPHBIC YPaBHCHUA peaxunﬁ, XapaKTEPUIYIOIIUE XUMHYCCKUEC CBOMCTBA
METAJIJIOB U UX COG}IHHCHI/Iﬁ, COCTaBJIATH JJICKTPOHHBIC YPABHCHUA MPOUCCCOB OKHUCIICHUSA -
BOCCTAHOBJICHUS, YPAaBHCHUSA 3J'IeKTpOJ'II/ITI/I'-IeCKOI71 aucconraniv, MOJICKYJIAPHBIC, ITOJHBIC U
COKpaIIEHHbIC YPaBHEHUS PEaKIIMid C y4aCTHEM dIIEKTPOIUTOB;

COCTAaBJIAATb MOJICKYJIAPHBIC YPAaBHCHHUA peaxunﬁ, XaPaAKTCPUIYIOIUEC XUMHUYCCKHEC CBOHCTBaA
HEMCECTAJJIOB U HX COG}IHHCHHﬁ, COCTAaBJIATEh JJICKTPOHHBIC YpPaBHCHHUA TIPOLECCOB
OKUCJICHUS-BOCCTAHOBJICHHSI, ypaBHEHUs ANEKTPOIIUTHIECKOM JUCCOLIMAINH,
MOJIEKYJISIPHBIE, TTOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIINH C yUaCTHEM DIICKTPOIIUTOB;
MPOBOJIUTH  OMBITHI, TIOJATBEPXKAAIONINE BIUSHUSA HEKOTOPHIX (akTopoB (Mpupoja
pearvpyromux BeUlecTB, KOHIIEHTpAIUsl BEIIEeCTBa, JaBJeHHE, TeMIlepaTypa, KaTaiu3aTop,
MOBCPXHOCTh CONMPHUKOCHOBCHUA PCarupyrommnx BGIJ.[GCTB) Ha CKOPOCTb XHUMHYCCKUX
peakuuii;

XapaKTepU30BaTh B3aUMOCBSI3b MEXK/Iy COCTAaBOM, CTPOSHHUEM M CBOMCTBAMU HEMETAIUIOB;
NpOBOAWUTL ONBITEI II0 TIOJYYCHUIO, C06HpaHI/IIO U H3YUCHHIO XHMUUYCCKHX CBOMICTB
ra3o00pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

pacno3HaBaTb ONBITHBIM IIYTCM ra3006pa3H0r0 BCIICCTBA: yFJIeKPICJIBIfI ra3 1 aMMHaAK,



XapaKTepU30BaTh B3aUMOCBSI3b MEXK/y COCTAaBOM, CTPOEHUEM U CBOMCTBAMU METAJLIOB;
OLICHUBATh BIIMSHUE XHMHUYECKOTO 3arps3HEHUs OKpYXKalolleil cpeabl Ha OpraHu3M
YeloBeKa;

rPaMOTHO OOpamaThCs C BEHIECTBAMU B MOBCEIHEBHOM JKU3HMU.

Yuamuiica MOJIYYUT BO3MOKHOCTb HAYYUTHLCH:

BBIIBUTATh U MIPOBEPATH IKCIIEPUMEHTAJIBHO MMIIOTE3bI O XMMUYECKUX CBOICTBAX BEILIECTB HA
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTU BCTYNATh B XUMHYECKHE DPEAKIHH, O
XapakTepe U MPOJIyKTaX Pa3IMYHBbIX XUMUYECKUX PEaKIUi;

XapaKTepU30BaTh BEILIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM;

YCTaHABIIMBATh IPUYHUHHO-CJIEICTBEHHBIE CBA3M MEXKIY JAHHBIMH XapaKTepUCTUKAMU
BELIECTBA;

YCTAHABIIMBATh IMPUYMHHO-CIEACTBEHHbBIE CBSI3M MEXKIY CTPOCHHEM aTOMa, XUMHYECKON
CBSI3bIO, TUIIOM KPHUCTAUNIMYECKOW PEMIETKM METAIOB M HMX COCIMHEHUH; UX OOLIUMHU
(bU3MYECKUMHU U XUMUYECKUMU CBOWCTBAMU;

IIPOTHO3UPOBaTh  CIIOCOOHOCTH  BEUIECTBA  MPOSABIATH  OKHUCIUTEIbHBIE WU
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIEHE OKUCIIEHUS 3JIEMEHTOB, BXOSIINX B €T0
COCTaB;

BBITNIONHATh, HAOMIOJaTh W OMHCHIBATh XUMHUYECKHH AKCHEPUMEHT [0 PAaClO3HABAHUIO
BAKHEHIINX KATUOHOB METAJUIOB, THJIPOKCH]T HOHOB;

COCTaBJISATh YPAaBHEHHUS pPEaKIMH, COOTBETCTBYIOLIUX IOCIEA0BATEIbHOCTH IPEBPALCHUM
HEOPraHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

MIPOBOJIUTH PACUYETHI MO XMMUYECKUM (OpMYJIaM M YPaBHEHHUSIM PEaKLMi, MPOTEKAIOIIUX C
y4acTHUEM METAJUIOB U UX COCIMHEHUN;

MIPOBOJIUTH PACUYETHI [0 XMMHUUYECKUM (hOpMYJIaM U YPaBHEHUSAM peakIHii, MPOTeKaroIuX ¢
y4acTUeM HEMETAJUIOB U UX COeIMHEHUN;

BBIBUTaTh M IPOBEPSATh OSKCIEPUMEHTAIBHO THIOTE3bl O pe3ylbTaTaXx BO3JAEHCTBUS
pa3auyYHbIX (DAaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOH peaklnu;

UCMOJb30BaTh NPUOOPETEHHbIE 3HAHUS MJIS SKOJIOIMYECKH TIpaMOTHOTO TIIOBEAECHUS B
OKpY>Karollen cpene;

UCMOJIb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMM IMPU BBIMOJIHEHUH IMPOEKTOB U
y4eOHO-HCCIeIOBAaTEeIbCKUX 3a/lad 10 M3YYEHHIO CBOMCTB, CIOCOOOB TMOJNy4eHUS U
pacro3HaBaHUs BEIIECTB;

00BEKTUBHO OLICHUBATh MH(OPMAIUIO O BEIIECTBAX M XMMUUYECKHUX IpOIleccax;

KPUTUYECKH OTHOCUTHCA K TICEBJIOHAYYHOW HH(POpPMAIMH, HETOOPOCOBECTHOM peKiiaMe B
CpeacTBax MaccoBoi MHpopManuy;

OCO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUN MO XUMHH ISl IPAKTUYECKOU JEeSATeIbHOCTH
YeNoBeKa;

cOo3/1aBaTh MOJIENTM M CXEMBI JUIsl PelIeHUs] yUeOHbIX M MO3HABaTENIbHBIX 33/1a4; OHUMATh
HEOOXOIMMOCTh  COONIIOICHUS MPEANHCAHUM, TMpeAjlaraéMbIX B HMHCTPYKIMSIX IO
WCIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMHH U JP.



COAEPXAHUE YYEBHOI'O IIPEMETA «XUMM5», 8-9 KIIACCbI
S KJIACC

Beenenue (4/6 1)

IIpenmer xumuu. Meronpl MO3HAHUS B XHMMHUM: HaAOIIOAEHUE, HKCHEPUMEHT, MOJEIUPOBAHUE.
VlcTouHMKM XUMUYECKOW MHpOpMaLUK, ee TOTy4eHUe, aHaJIU3 U MPEe/ICTaBIEHUE €ro Pe3yIbTaToB.
[ToHATHE O XUMHUYECKOM 3JIEMEHTE M (JOPMAX €ro CYIIECTBOBAHHUSA: CBOOOJHBIX aTOMaxX, MPOCTHIX U
CIIO)KHBIX BemiecTBax. [IpeBpamenust BemiecTB. OTIHYME XUMHUYECKUX PEAKIUl OT (PU3HMUECKUX
sBlieHUHA. Ponmb XuMuu B KM3HU 4enoBeka. Xemodwmus u xemohooOus. Kpatkue cBeacHus u3
HCTOPUU BO3HUKHOBEHUS M pa3BUTUS XUMUU. POjb OTEUECTBEHHBIX YYEHBIX B CTAHOBJIEHHUH
XUMHAYEeCKOH Hayku — pabotrel M. B. JlomonocoBa, A. M. Bbyrtneposa, /I. 1. Menzaeneesa.
XuMHUYecKass CHUMBOJIMKA. 3HAaKM XMMHUYECKMX 3JEMEHTOB M IIPOMCXOKICHHE HUX Ha3BaHUIL.
Xumnueckue ¢opmyiasl. Maaekcsl U koddduunentsl. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIIpHAsI
macchl. [IpoBeeHue pacyeToB MaccoBOM JOJIM XMMUYECKOIO JIEMEHTa B BELIECTBE HA OCHOBE €ro
dopmyinsl. [lepuoanyeckas cucrema xumuueckux asnemeHToB JI. M. MenneneeBa, ee cTpykrTypa:
Masble U OOJbIIKME MEpPUOAbl, TPYyNIbl U NoArpymnmnsl. [lepuonnueckas cuctema Kak CIpPaBOYHOE
nocoOue ISl MOTyYeHHsI CBEACHUH O XUMUYECKHUX JIEMEHTAaX.

JemoHncTtpauuu. 1. Mogenu (mapocrep:kHeBble 1 CTroapra— bpurieda) pa3inuuHbIX MPOCTHIX U
CJIOKHBIX BemlecTB. 2. Kouekius crekasHHOW XxuMudeckoi nocyapl. 3. Komieknus MarepuaioB u
U3JeNui U3 HUX Ha OCHOBE allloMuHUs. 4. BzaumozeilicTBue Mpamopa ¢ KMCIOTOW U IMOMYTHEHHE
M3BECTKOBON BOJIBI.

JlaGopatopusle onbIThl. 1. CpaBHEHHE CBOMCTB TBEPbIX KPUCTAUNIMYECKUX BEIIECTB U PAaCTBOPOB. 2.
CpaBHeHHE CKOPOCTHU HCTIapEHHsI BOJIBI, 0/IEKOJIOHA M 3TUJIOBOTO CIIUPTA ¢ PUIBTPOBAIHON OyMart.
[IpenMeTHbIE pe3ynbTaThl 00y4YEeHUS

VYyamuiics JOMKEH yMETb: HCHOJIb30BaTh MPH XapaKTEPUCTHKE BEIIECTB TOHATHUSA: «aTOM,
«MOJIEKYJIa», «XMMHYECKHH DIEMEHT», «XHMHUYECKUH 3HaK, WIM CHM- BOJI», «BELIECTBOY,
«IIPOCTOE BELIECTBO», «CJIOXHOE BEIIECTBO», «CBOMCTBA BEILECTB», «XUMHUYECKUE SBICHUSY,
«(puznyeckue SBICHUSN», «KOID(PUIMEHTBI», «UHAEKCHD», «OTHOCHTEIbHAs AaTOMHAas Maccay,
«OTHOCUTENbHASI MOJIEKYJIIPHASL Maccay», «MaccoBas JOJS DJIEMEHTa»; 3HAaTh: NPEAMETHI U3yUEHUS
€CTECTBEHHOHAYYHBIX TUCIUILINH, B TOM YuCie XUMUMU; xumuaeckue cumBoibl: Al, Ag, C, Ca, Cl,
Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHusi ¥ MPOU3HOIICHHUE; KIACCU(DUIIMPOBATH
BEIIECTBA 10 COCTaBY Ha MPOCTHIE U CII0XKHBIE; pa3IN4aTh: TeJla U BEIIECTBA; XUMUYECKUH SIIEMEHT U
MIPOCTOE BEIIECTBO; OMHUCHIBATh: (OPMBI CYIIECTBOBAHUS XHMHUYECKUX 3JIEMEHTOB (CBOOOJHBIE
aTOMBI, NPOCThIE BEILECTBA, CIIOKHBIE BellecTBa); TabauuHyto ¢opmy Ilepuonndeckoit cuctembl
XMMHUYECKHX 3JIEMEHTOB; MOJIOKEHHE dieMeHTa B Tabnuue /. M. MenneneeBa, UCHONb3ys MOHATHS
«TIEPUOY, «TPYIIIAY, «TJIaBHAS NOJATPYIINay, «1000YHas MOATPYIINay; CBONCTBA BEHIECTB (TBEP/bIX,
KHUJKUX, Ta3000pa3HbIX);00bSCHITh CYIIHOCTh XUMHYECKHX SIBICHUN (C TOYKH 3pPEHHS] aTOMHO-
MOJIEKYJISIPHOTO ~ y4Y€HHMs])) U WX [PUHIUONAIBHOE OTIMYHME OT (U3HUECKUX SIBJICHMIA;
XapaKTepu30BaTh: OCHOBHBIE METO/bl M3Y4YEHHs €CTECTBEHHBIX JUCHMIUIMH (HaOironeHue,
HKCHEPUMEHT, MOJAEIMPOBAHUE); BEIIECTBO IO €ro XUMHUYECKOW (opMyse COIJIaCHO IUIaHY:
KayeCTBEHHBI COCTaB, THIl BellecTBa (IPOCTOE WM CIIOXKHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHTEJIbHAS MOJIEKYJISIPHAs Macca, COOTHOILIEHNE MacC IEMEHTOB B BEIIECTBE, MACCOBBIE J1OJIH
AJIEMEHTOB B BEIIECTBE (7151 CIIOKHBIX BEIIECTB); POIb XUMHH (TTOJIOKHUTEITHHYIO H OTPHUIATEIIBHYIO)
B OKM3HM 4EJOBEKa, AapryMEHTUPOBaTb CBOE€ OTHOIIEHHE K JTOH MpoOiieMe; BBIYUCIATH
OTHOCHUTEJIHYIO MOJIEKYJIIPHYIO Maccy BEIIEeCTBAa M MACCOBYIO JIOJI0 XMMHYECKOTO 3JEMEHTa B
COEMHEHUSX; INPOBOJUTH HAOIIOAEHUS CBOICTB BEIIECTB M SBJICHUH, HPOUCXOIAIIUX C
BEIIECTBAMH; COOJIIOJaTh MpaBWIa TEXHUKU OE30MACHOCTH INpPH MPOBEICHHUH HAOIIOICHUNA U
71a00paTOPHBIX OIBITOB.



MeranpeaMeTHbIe pe3yabTaThl 00yUeHUS

VYyammiicss TOJDKEH YMETh: OMpPENesTh MPOOJIEMBbI, T. €. YCTaHABIMBATh HECOOTBETCTBHE MEXKIY
JKEJTAeMbIM W JCHCTBUTEIBHBIM, COCTaBJISITH CJIOKHBIM IJIaH TEKCTa; BJIAJAETh TAaKUM BHJIOM
W3JI0KEHUS  TEKCTa, KaK IIOBECTBOBAaHMUE; IOJl PYKOBOJCTBOM  Y4YWUTENSd  IPOBOJUTH
HEMOCPEJACTBEHHOE HAOIIOJCHNUE; TI0J] PYKOBOJICTBOM YUUTENsI O(QOPMIISATH OTYET, BKIFOYAIOIIHIA
omnucaHue HaOIOJIEHUs, €ro pPe3yJbTaTOB, BHIBOJOB; MCIOJb30BaTh TAKOW BHJ MBICICHHOTO
(MeanbHOr0) MOJIETUPOBAHUS, KaK 3HAKOBOE MOJICIMPOBAaHME (HA MPHUMEpPE 3HAKOB XUMHUYECKHUX
AJIEMEHTOB, XHMHYECKHUX (DOPMYI);MCIONIb30BaTh TAKOW BHUJ MAaTepUaIbHOro (IMPEAMETHOTO)
MOJICIUPOBAHUS, Kak (U3MYECKOE MOJCIMpPOBaHHE (HA MPUMEPE MOICIUPOBAHUS aTOMOB M
MOJICKYJI);[TOJTy4aTh XUMUYECKYI0 HH(OPMAITHIO U3 PA3IMYHBIX HCTOYHUKOB; ONPEACIIATh OOBEKT U
aCIEeKT aHaJlM3a M CUHTE3a; ONPEIesATh KOMIIOHEHTH 00bEeKTa B COOTBETCTBUHU C aCIIEKTOM aHAJIM3a
U CHUHTE3a; OCYIIECTBIISITh KaYECTBEHHOE M KOJMYECTBEHHOE OIMCAaHHWE KOMIIOHEHTOB OOBEKTa;
OTpEEATh OTHOIICHUS O0BEKTa C JIPYrMMHU OOBEKTAMH; OMPEICIATh CYIIECTBEHHBIC MPU3HAKU
o0BeKTa.

Tema 1. AToMbI XUMHYECKHX 3J1eMeHTOB (9/12 )

AToMBI Kak ¢opMa CyIIECTBOBAaHHS XMMHYECKHX 3JeMEHTOB. OCHOBHBIC CBEJEHUS O CTPOCHUU
aToMOB. J/{okazarenbcTBa ClI0KHOCTH cTpoeHust aToMoB. OnbIThl Pezepdopaa. [Inanerapnas monens
ctpoeHust aromMa. CocTaB aTOMHBIX fJiep: MPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHAasl Macca.
B3anmoCBA3b MOHATHI «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAA aTOMHAs Macca». Mi3meHnenue yucina
MPOTOHOB B sJI[pe aTomMa — OOpa30BaHME HOBBIX XMMHUYECKHX D3JIEMEHTOB. VI3MeHeHue umcia
HEUTPOHOB B siJIpe aromMa — oOpa3oBaHue M30TONOB. COBPEMEHHOE OINPEICIICHUE MOHSATHS
«XUMHUYECKUU 3eMeHT». M30Tonbl Kak pasHOBUIHOCTH aTOMOB OJIHOTO XHMHYECKOI'O 3JIEMEHTA.
OnekTpoHbl. CTpOEHUE 3IIEKTPOHHBIX YPOBHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB MajbIX MEPHOJIOB.
[lonsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM ypoBHe. lleproanueckas cucteMa XUMUYECKHUX 3JIEMEHTOB
. . MengeneeBa u CTpOE€HHE aTOMOB — (DU3MUECKHUN CMBICT MOPSIKOBOTO HOMEpPA IIIEMEHTA,
HOMEpa TPyMIbl, HOMEpa nepuoja. M3MeHeHue 4Yuciia 3JIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM
YPOBHE aTOMa XMMHYECKOTO dJIeMEHTa — O0pa30BaHME TMOJOXKHUTEIBHBIX U OTPUIIATEIILHBIX HOHOB.
Honsl, 06pazoBaHHbIE aTOMaMH METALIOB U HEMETAIIOB. [IpUYuHBI U3MEHEHUS METaUIMUYECKUX U
HEMETaJUTMYECKUX CBOMCTB B nmepuoaax u rpymmax. O0pazoBanue OMHapHBIX coequHeHuid. [lonstue
00 moHHOM cBs3u. CxeMbl 00pa3oBaHMsS HOHHOW CBs3U. B3ammojeicTBHe aToMOB 3JI€MEHTOB-
HEMETAIJIOB MEXAy co00il 00pa3oBaHuEe ABYXaTOMHBIX MOJIEKYN MPOCTHIX BellecTB. KoBaneHTHas
HEMoJIsIpHasi XUMHUYecKass CBS3b. OIEKTPOHHBIE U CTPYKTypHBIE (opmynbl. BsammopeiicTue
aTOMOB HEMETAJUIOB MeXAy co0oii — oOpa3oBaHWe OWHAPHBIX COCAMHEHHWI HEMETAIlJIOB.
DneKTpooTpUlaTeTbHOCTh. KoBaneHTHas mosisipHasi CBsi3b. [IOHATHE O BaJIEHTHOCTH KaK CBOMCTBE
aTOMOB O00pa30BBIBaTh KOBaJEHTHbIE XuUMHUYeckue cBs3u. CocraBieHue Gopmysn OHHAPHBIX
COCIMHEHHI TI0 BaJIeHTHOCTU. HaxokneHne BaJeHTHOCTH MO (popmyisie OMHAPHOTO COCTMHEHHUS.
B3anMozeiicTBe aTOMOB METaJIIOB MEXKIY cO00M — 00pa3oBaHHWE METAUIMUYECKUX KPHUCTALIOB.
ITonsiTE 0 METAIUIMYECKOH CBSI3H.

JemoncTpauuu. Mojenn aToMOB XMMHYECKUX 3JIEMEHTOB. [leproanyeckas cucreMa XMMHYECKUX
anemenToB Jl. 1. Menneneesa (pa3nnunbie GopMBbl)

Jlaboparopubie onmbIThL. 3. MoaenupoBaHue MPUHIUIA JEHCTBHUS CKaHUPYIOIIETO MUKpOcKomna. 4.
NsroroBnenune Mojened MoOJIeKyd OWHApHBIX coenuHeHHWM. 5. U3rotoBmeHue wmomenw,
WUTIOCTPUPYIOIIECH CBOMCTBA METAJIIMYECKOUN CBA3H.

[IpenMeTHBIC pe3yabTaThl 00YICHUS

VYyamuiics HOMKEH yMETh: UCIHOJIb30BaTh MPU XapAKTEPUCTHKE aTOMOB TMOHSATUS: IPOTOH,
CHEUTPOH», «IJIEKTPOH», «XUMUUYECKUN IJIEMEHT», «MACCOBOE YHUCIIO», «U30TOID, «IJIECKTPOHHBIN
CIIOW», <«OHEPreTUYECKUU YPOBEHBY», <«BJIEMEHThI-METAIUIbI», «IJIEMEHThI-HEMETAIIbDY; IpHU
XapaKTEPUCTUKE BEUIECTB TOHSITHS «UOHHAs CBS3b», «UOHBDY, «KOBAJIEHTHAs HEMOJIApHas



CBSI3bY», «KOBAJICHTHAasi TOJSIpPHAsA  CBS3b»,  «JIEKTPOOTPHUIATEIBHOCTDY,  «BAJEHTHOCTHY,
«METAJUIMYECKasi CBA3b)»; OIMHUCHIBATH COCTaB M CTPOCHHE aTOMOB 3JIEMEHTOB C MOPSAKOBBIMU
HoMmepamu 1—20 B Ilepuommueckoit cucrteme xumudeckux saeMmeHToB J[. M. Mengaeneesa;
COCTaBJISITh CXEMBI paclpeiesICHUs YJICKTPOHOB 10 AJIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 000JI0UYKe
aTOMOB; CXEMbl O00pa3OBaHWs pA3HBIX THUIIOB XUMHYECKOH CBS3M (MOHHOW, KOBAJICHTHOM,
METAJNTNYECKON );00BCHATh 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHUMHUYECKUX JIIEMEHTOB
(3aps 0B siAEp aTOMOB, YMCIIA AJIEKTPOHOB HA BHEUIHEM 3JEKTPOHHOM CJIOE€, YUCIIO 3aMOJIHIEMbIX
3JIEKTPOHHBIX CJIIOEB, PAAUYC aTOMA, AIEKTPOOTPULATEIBHOCTh, METANIMYECKUE U HEMETAJIINYECKUE
CBOIMCTBA) B MepuoAax M rpymnmax (TJaBHBIX noarpymnmnax) [leprnoandeckoit cucTeMbl XUMHUYECKHUX
anementoB JI. M. MenpeneeBa ¢ TOUYKM 3pEHUS] TEOPUU CTPOCHHUSI aTOMA; CpPABHUBATh CBOMCTBA
aTOMOB XMMHYECKUX JJIEMEHTOB, HaXOISIIMXCA B OJHOM NEPUOAEC WM TJABHOM MOArpYyIIIe
[Tepunoanueckoii cucteMbl XxuMuueckux anemeHToB Jl. . MenaeneeBa (3aps10B siiep aTOMOB, YHCIIa
3JIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aMOJHIEMBIX 3JEKTPOHHBIX CJIOEB, PaJNyC
aToMa, DJJIEKTPOOTPUIIATEILHOCTh, METAUIMYECKHE M HEMETaUIMYeCKHEe CBOMCTBA);aBaTh
XapaKTEPUCTUKY XHMHUYECKMX JJIEMEHTOB IO UX IMOJOXKEeHUI0 B Ilepuoandeckonn cucreme
xumudeckux anemeHToB J[. M. MenneneeBa (XMMUYECKUM 3HAK, MOPSAKOBBI HOMEp, MEPHOI,
rpymnmna, MoArpyrnmna, OTHOCHUTENIbHAs aTOMHasg Macca, CTPOCHHE aroMa — 3apsll sSapa, YUCIIO
MIPOTOHOB M HEUTPOHOB B sjpe, OOIIee YHUCIO DJECKTPOHOB, PACIPEICICHHE 3JICKTPOHOB I10
ANEKTPOHHBIM CJIOSIM);ONPEACIIATh THUI XUMHUYECKOW CBsI3W MO (hopMyne BelecTBa; MPUBOIUTH
MpUMEPHl BEIIECTB C Pa3HbIMM THUIIAMM XHUMHYECKOW CBS3M; XapaKTepU30BaThb MEXaHU3MBI
o0pa3oBaHHMS KOBaJCHTHOW B3 (OOMEHHBIN), WOHHOW CBS3H, METAUIMYECKON CBS3H,
YCTaHABJIMBATh IMPUYMHHO-CIEICTBEHHBIE CBSI3M: COCTAaB BEUIECTBA — THUIl XMMHYECKOW CBS3H;
COCTaBJISITH (DOPMYJIBI OMHAPHBIX COSAMHEHUH 10 BaJICHTHOCTH; HaXOJAUTh BAJCHTHOCTH JJIEMEHTOB
o ¢popmysie OMHAPHOTO COSTMHEHUSI.

MeTtanpeaMeTHbIe pe3yIbTaThl O0yUeHHS

VYyamuiics 10JIKEH YMETh:

(hopMyIupOBaTh THUIOTE3Y MO PEHICHUIO MPOOJIEM; COCTABIISITH TIJIaH BBHIMOJTHEHUS YUeOHOM 3a/1a4u,
perieHus: mpoOJieM TBOPYECKOTO M TMOMCKOBOTO XapakTepa, BHITIOJHEHHS MPOEKTa COBMECTHO C
YUYUTEIEM; COCTABIIATh TE€3UCHI TEKCTA; BJIAJIETh TAKUM BUJIOM HM3JIOKEHHUS TEKCTa, KAK ONUCAHUE;
WCIIONh30BaTh TaKOW BHJI MBICIICHHOTO (MIEaIbHOTO) MOJCIMPOBAHUS, KaK 3HAKOBOE
MoOJeTUpoBaHue (Ha TpPHUMEpPE COCTABJICHUS CXeM o0Opa3oBaHUs XUMHYECKON
CBSI3M);HCIIOJI30BATh TAKOW BHJI MaT€pPUAILHOTO (IIPEIMETHOTO) MOJICIHPOBAHUS, KaK aHAJIOTOBOE
MOJIETTUPOBaHUE: UCIOIb30BaTh TaKOW BHUA MaTepUaIbHOTO (IIPEIMETHOTO) MOJECITUPOBAHMUS, KaK
¢dusznueckoe MoJeNUpoBaHHE (HAa TMpUMEpe MOJENECH CTPOCHHSI aTOMOB);OMpPENeisITh OOBEKTHI
CpaBHEHHUS W AaCHEKT CpPaBHEHUS OOBEKTOB; BBHIMOJHATH HEMOJIHOE OJHOJWHEHHOE CpaBHEHHE,
BBITIOJIHATH HEMOJIHOE KOMIUIEKCHOE CPABHEHUE; BBIMOJIHATH MTOJTHOE OJTHOJMHEHOE CPaBHEHUE.
Tema 2. IIpocThie BemecTBa (6/9 1)

[Tonoxxenue MeramnoB U HeMeTaIOB B Ilepuoanueckoil cucreMe XxuMuueckux anemeHtos 1. U.
MeneneeBa. Baxkneliiye npocTblie BEECTBA — METAIUIbI (3KeJIe30, ATFOMUHUN, KaJIbLIMM, MAarHUM,
HaTpuil, kanuit). OOue ¢u3nveckue CBOICTBa MeTalsioB. BakHeliime mpocTele BellecTBa —
HEMeTallIbl, 00pa30BaHHBIE aTOMaMHU KHCJIOPOJa, BOAOPOJa, a30Ta, cepwl, (ocdopa, yriaeposa.

Mornekynbl TPOCTBIX BELIECTB — HEMETAJUIOB: BOJIOPOJAA, KHUCIOpOa, a30Ta, TaJOI€HOB.
OtHocuTenbHass MoJekynsipHas Macca. CHnocoOHOCTH aTOMOB XHUMHYECKHX DJIEMEHTOB K
00pa30BaHUIO HECKOJBKUX MPOCTHIX BEIIECTB — aUIOTPOIUsA. AJIIOTPOIHBIE MoOAU(UKAIIH

kucnopona, ¢ocdopa, onoBa. Merammnyeckue U HEMETAITIMYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
OtHOCHUTENBHOCTH 3TOr0 MoHsATHA. Yucino ABoraapo. KonmuectBo BemectBa. Mosib. MonsipHas
Macca. MousipHbIii 00beM ra3000pa3HbIX BemliecTB. KpaTHble €MHMIIBI M3MEPEHUs KOJIMYECTBa
BCIICCTBA — MUWJIJIMMOJIb U KHUJIOMOJIb, MUJIJIMMOJIIpHAA U KWJIOMOJIIpHAas MaCChbl BCIICCTBA,



MUJUTUMOJISIPHBIA ¥ KWJIOMOJISIPHBIN 00beMbl ra3000pa3HbIX BEIIeCTB. PacueTsl ¢ UCIONb30BaHHEM
MOHATUM «KOJMYECTBO BEIIECTBA», «MOJISIpHAs Macca», «MOJSPHBIH O0BEM Ta30B», «UHUCIO
ABorazipo».

Hemonctpanuu. [lomydenue ozona. O6pasiisl 6€710ro U ceporo 010Ba, 6emoro u kpacHoro docdopa.
Hekotopble MeTaimsipl M HEMETAUIbI C KOJIMYECTBOM BemecTBa 1 Mosb. MomsipHblid 00beM
ra3000pa3HbIX BEIIECTB.

Jlaboparopusbie onbIThL. 6. O3HaAKOMIIEHHE ¢ KOJUTEKIUEH MeTaiioB. /. O3HaKOMIIEHHE C KOJIIEKIUei
HEMETAaJIJIOB.

[IpenmeTHbIe pe3ynbTaThl O0yYCHHS

VYyamumiics 10JKEH YMETh:

UCTOJNB30BAaTh MPU  XAPAKTEPUCTHKE BEIIECTB IMOHATHS:  «METAJUIb», «IUJIACTUYHOCTDHY,
TEIUIONPOBOAHOCTEY, «IIIEKTPOIPOBOJHOCTDY, «HEMETAUIBI», «AJUIOTPONHS», «AJUIOTPOITHbIE
BUJOM3MEHEHHS, WIM MOIU(MUKAIMKU», ONHUCHIBATh TOJOXKEHHE  DIEMEHTOB-METaLIOB U
JJIEeMEHTOB- HeMmeTauioB B llepumonnueckoit  cucreme  xumuueckux snementoB JI. W
MenzeneeBa; KiacCU(pUIMPOBATh MPOCThIE BEIIECTBA HA METAUIBI U HEMETAJUIbl, 3JIEMEHTHI;
OTIpEeAETATh MPUHAICKHOCTh HEOPTaHWYECKUX BEHIECTB K OJHOMY W3 H3YYEHHBIX KIACCOB —
METaJJIbl W HEMETaJUlbl; JIOKa3blBaTh OTHOCHTENBHOCTh JENEHUS TPOCTHIX BEIIECTB Ha
METaJUTbl M HEMETAJLIbI; XapaKTepu30BaTh o0ImMe (pru3nyeckre CBOWCTBA METAIIOB; YCTAaHABIUBATh
MIPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY CTPOCHHEM aTOMa W XHUMHUYECKOW CBS3bI0 B IPOCTHIX
BEIIECTBAX — METAJUIAX W HEMETAJUIaX; OOBACHATH MHOrooOpaswe MPOCTHIX BELIECTB TaKUM
(axTOpOM, KaK aJJIOTPONHS, ONMMCHIBATh CBOMCTBA BEUIECTB (HA MPHMEPAX MPOCTHIX BEIIECTB —
METAIJIOB W HEMETAJJIOB);COON0/IaTh TMpaBWiia TEXHUKA O€30MacHOCTH IMPH MPOBEIACHHUU
HaOII0ACHUHN U J1a0OpaTOPHBIX OIBITOB; UCIOJIB30BaTh MPH PELICHUN PACUETHBIX 3a]ay MOHATHUS:
«KOJIMYECTBO BEIIECTBA», «MOJIbY», «IOCTOSHHAs ABOTaJpo», «MOJIApHas Macca», «MOJISPHBIHI
00BbEM Ta30B», «HOPMAJIBHBIC YCIOBHS»; IPOBOAUTH pPACUYEThl C WCIIOJIb30BaHUEM MTOHATHH:
«KOJIMYECTBO BEIIECTBAY, «MOJISIPHASI MAaCCay, «MOJISIPHBII 00BEM Ta30B», KITOCTOSTHHAS ABOTaJIPOY.

MeTtanpeaMeTHbIe pe3yIbTaThl 00yUeHHS

VYyammiics MOMKEH YMETh: COCTaBJISATh KOHCIEKT TEKCTa; CaMOCTOATENbHO MCIOJIb30BaTh
HEMOCPEACTBEHHOE HAONIOJICHHE;, CaMOCTOSTENbHO  OGOPMISATH  OTYeT,  BKIIOYAIOUIHMA
oMHCcaHue HAOMIOACHHUS, €TO PE3YIbTATOB, BBIBOJOB; BBIMIOIHATE IMOJTHOE KOMIIJIEKCHOE CPAaBHEHHUE;
BBITMIOJIHSITH CPABHEHUE 110 aHAJIOTHH.

Tema 3. CoennHeHHs1 XUHMHYECKHUX 31eMeHTOB (14/16 4)

Crenenp okucnenus. CpaBHEHHE CTETICHHM OKHCIEHHS W BaJICHTHOCTH. OmpenencHue CTENeHH
OKHWCJICHUS DJIEMEHTOB B OMHApHBIX coennHeHusx. CocraBienne GopMysn OMHApHBIX COEIUHEHUH,
o0muii crocod WX Ha3BaHWM. bUHApHBIE COSTMHEHUSI METAIIJIOB U HEMETAJIOB: OKCHIBI, XJIOPHIHI,
cynbduas u np. CocraBnenue ux ¢popmyi. buHapHbIe COeAMHEHHS] HEMETAIUIOB: OKCHIBI, JIETy4re
BOJIOPOJHBIE COEAMHEHUS, UX COCTAB U Ha3BaHus. [IpencraBuTen OKCUAOB: BO/A, YIJIEKUCIbBIN ra3,
HeraiieHast u3BecTh. [IpencraBuTenu 1eTydux BOJOPOAHBIX COEIMHEHHI: XJIOPOBOJOPO] M aMMHUAK.
OcHoBaHus, UX COCTAaB U Ha3BaHMs. PacTBOpuMOCTh OcHOBaHui B Boje. [IpencraBurenu menouei:
THAPOKCHUIBI HATpusl, Kanusg W Kaublwms. [loHsATHE 00 MHIWKATOpax M KauyeCTBEHHBIX PEAKIUSX.
Kucnotsl, ux cocraB um Ha3Banus. Kiaccudukauus kucnor. [IpeacraButennt KHCIOT: cepHasd,
cossiHasi, a3otHast. [ToHsITHE 0 miKaie KucinoTHOCTH (1kana pH). Mi3sMeHeHne OKpacKu HHIMKATOPOB.
Conm Kak Tpor3BOAHBIE KUCIOT U OCHOBAHUM, MX COCTaB U Ha 3BaHUs1. PacTBOpUMOCTH coJieli B BOJIE.
[IpencraButenu coneil: xyopua Harpus, kapOoboHat u ¢ochar kampuus. AmoppHBIE U
KPUCTAJUIMYECKUE BeUIeCTBA. MEXMONEKYIsIpHble B3aUMOACHCTBUSA. THUIBI KPUCTAILNTUYECKUX
peneTok. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIOB KPUCTANIMYECKUX PEIIETOK. YHCThIE BElIeCTBa
u cMecu. lIpumMepsl KUIKUX, TBEPABIX U Ta3000pazHbIX cMmeceil. CBOWMCTBA YUCTBIX BEHIECTB U



cMmeceii. Ux coctaB. MaccoBast 1 00OhLEMHAsT JOJM KOMIIOHEHTA CMeCH. PacueTnl, CBA3aHHBIE C
WCIIOJIb30BAHUEM ITOHATHS «HOJIS.

Jemonctpauuu. OOpasipl OKCHIOB, KHCIOT, OCHOBaHMH M cojei. Mojenu KpHUCTaUTHYECKHX
pelIeToK XJopuaa HaTpus, anmasza, okcuaa yriaepona (IV). KucnorHo-menouHble WHIUKATOPHI,
M3MEHEHUE KX OKpPacKM B Pa3jMYHBbIX CpeAax. YHHBEPCAJIbHBIA HMHIUKATOP U HU3MEHEHHUE €ro
OKpacKu B pa3nnuHbIx cpenax. lkana pH.

Jlaboparopusbie onbIThL. 8. O3HaKOMIIEHUE € KOJUTEKIUEH OKcuaoB. 9. O3HaKOMIIEHUE CO CBOMCTBAMHU
ammuaka. 10. KauectBeHHas peakuusi Ha yriekucneid ra3. 11. Onpenenenne pH pacTBopoB
KHCIIOTHI, EN0YH U BoAbL. 12. Onpenenenrne pH TMMOHHOTO U SI0JIOYHOTO COKOB Ha Cpe3e TUIOJIOB.
13. O3nakomiieHue ¢ Kosuiekuuen cosei.14. O3HakomiIeHHE € KOJUIEKIIMEM BEIIECTB C Pa3HbIM
TUIIOM KPHUCTAJUIMUECKON pewmeTku. W3rotoBineHue Mojened KpUCTAUIMYECKUX PEIIETOK. 15.
O3nakomiieHHE ¢ 00pa3OM TOPHOI MTOPOJIBL.

[IpenMeTHbIEC pe3yabTaThl 00YUECHHUS

Yyamuiics 10JKEH YMETh:

HCIIOJIb30BaTh IPU XapaKTEPUCTUKE BELIECTB IOHATUSA: «CTEIEHb OKUCICHUS», «BAJIECHTHOCTHY,
«OKCHJIBI», «OCHOBAHHS», <«IIEIOUN», «KAYECTBEHHAs PEAKIHSI», «UHIUKATOP», «KHUCIOTHI,
«KHCIIOPOJI- COJEpIKAIllMe KHCIOTB», «OECKUCIOPOAHBIE KHUCIOTBI», «KUCIOTHAs Cpeaay,
«UIeNIOYHAsT Cpelay, «HEHUTpaimpHas cpena», «umkaiga pH», «commy, «amopdHbIe BEUIECTBAY,
«KPUCTAJIMYECKUE BEILIECTBA», «KPUCTAJUIMYECKAs pELIETKa», «HUOHHAs KpHUCTAJUIMYecKas
peleTKa», «aTOMHasi KpUCTaNIMUECKas pelIeTKay, «MOJEKYJsIpHas KPUCTAILUIMYECKAs PEIIeTKay,
«METANTMYECKass  KPUCTAJUIMYECKAsh  PEIIeTKa», «CMECH»;, KIACCH(PUIMPOBATh  CIIOKHBIC
HEOpraHMYECKHE BEIIECTBA IO COCTaBY HA OKCH[Ibl, OCHOBAHUS, KUCJIOTBl M COJIM; OCHOBAHUS,
KHMCJIOTBI M COJIU 110 PacCTBOPUMOCTH B BOJIE; KMCIOTHI 10 OCHOBHOCTH M COJIEP’KaHUIO KHCIIOPO/a;
OTpEeNEesATh TPUHAMICKHOCTh HEOPTraHWYECKUX BEIIECTB K OJHOMY U3 H3yYEHHBIX KJIACCOB
(OKCHIIBI, TIETYYHE BOJOPOIHbBIE COSAMHEHHSI, OCHOBAHHUS, KHCIOTHI, COJIH) MO (GopMyIie; OMICHIBATh
CBOMCTBA OTJENIbHBIX MPEACTaBUTENECH OKCUAOB (Ha MpUMEpe BOJBI, YIIIEKHCIOro ra3a, HeralueHon
W3BECTH), IETYYMX BOJAOPOIHBIX COSTUHEHMI (Ha MpUMepe XIOPOBOIOPOIa M aMMHAaKa), OCHOBAHHM
(Ha mpuMepe TUAPOKCUIIOB HATpUs, Kallus U KalblUs), KUCIOT (HA MpUMepe CepHOU KHUCIIOTHI) U
coilied (Ha mpuMepe XJopuja HaTpus, KapOoHata Kaibius, QocdaTa KaablMs);ONpPEaesTh
BAJICHTHOCTh U CTEMECHb OKHUCJICHUS JJEMEHTOB B BEIIECTBAX; COCTABJIATH (POPMYIIBI OKCHIIOB,
OCHOBAHUH, KUCIIOT U COJICH 10 BAJIEGHTHOCTSIM U CTETIEHSM OKHCIJIEHHUS JIEMEHTOB, a TAKXKE 3apsiaaM
MOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUM U COJIEH; COCTABIIATh HA3BAHUSA
OKCHJIOB, OCHOBaHHUH, KUCIOT U COJIEH; CPABHUBATH BAJEHTHOCTb U CTENEHb OKHUCIICHMS; OKCUIBI,
OCHOBAHWUSI, KUCJIOTHI U COJIM TIO COCTABY; UCIIOJIb30BATh TA0JIUIly PACTBOPUMOCTH JIJIsI ONIpEIeTICHUS
PacTBOPUMOCTH BEILIECTB;yCTAHABINBATh T€HETUYECKYIO CBA3b MEXIY OKCUIAOM U THIPOKCUIOM, U
Ha000POT; MPUIMHHO-CIIEACTBEHHBIE CBSI3U MEXK/y CTPOCHHEM aTOMa, XUMUYECKOU CBSI3bI0 U TUIIOM
KPUCTAJUTMYECKON PEIIeTKH XUMUYECKUX COSAMHEHUH; XapaKTepU30BaTh aTOMHBIE, MOJICKYJISIPHBIE,
VMOHHbIE METANINYECKUE KPUCTAIIMYECKHE DPELIETKH; CPeAy pacTBOpa ¢ MOMONIbIO MIKaiabl pH;
MPUBOJUTH TPUMEPHI BEMICCTB C Pa3HBIMH TUIMAMH KPUCTALIUYECKON PEIIETKH; MPOBOIAUTH
HaOJIOJICHUS 32 CBOWCTBAaMH BEIIECTB W SBJICHHSIMU, MTPOUCXOIAIIMMHI C BEIIECTBAMU;COOIIOAATH
MpaBWJia TEXHUKU OE€30MaCHOCTH MpHU IMPOBEIECHUU HAOJIOJIEHUN U OIMBITOB; MCCIEAOBATH CPEAy
pacTBopa ¢ MOMOIIbI0 UHANKATOPOB; SKCIIEPUMEHTAIBHO Pa3inyaTh KUCIOTHI U MIEJIOYH, MOIb3YSICh
WHJMKATOpaMU; UCIIOIb30BaTh MPU PEIICHUN PACUETHBIX 3aa4 MOHATHUS «MAacCOBast 10JIs AJIeMEeHTa
B BEIIECTBE», «MaccoBas JOJiI PACTBOPEHHOTO BEHIECTBA», «OO0OBEMHAs JOJS Tra3000pa3HOro
BEILIECTBA»; MPOBOJUTH pPACUETHl C UCIOJB30BAHHEM MOHSATUM «MaccoBas 1OJiA JJIEMEHTa B
BEIIECTBE», «MaccoBas [I0Ji1 pAcCTBOPEHHOTO BEIIECTBa», «00beMHas JoJs Tra3z000pa3HOro
BEILIECTBAY.

MeTtanpeaMeTHbIe pe3yIbTaThl 00yUSHHS



VYyamuiicst JOJ’KEH YMETh:

COCTAaBJISITh HAa OCHOBE TEKCTa TaONHIBl, B TOM uyucie ¢ npumeHeHuem cpencts MKT; mox
PYKOBOJICTBOM YYMTEJSI MPOBOAHUTH ONOCPEIOBAHHOE HAOIIOJEHHUE; MOJl PYKOBOACTBOM YUHUTENS
oQopMIIATH OTYET, BKIIOYAIOUIMI ONHCAHHWE OSKCIEPUMEHTa, €ro pe3ylbTaToB, BHIBOJIOB;
OCYLIECTBISAITh ~HMHAYKTUBHOE 0000meHne (0T eIWHUYHOrO JOCTOBEPHOrO K  oOmmeMmy
BEPOSTHOCTHOMY), T. €. ONPEAENATh OOIIMEe CYIIECTBEHHBIC NMPHU3HAKU JIBYX M 0oJiee 0OBEKTOB H
¢ukcupoBaTh X B (PopMe MOHATHS WIH CYKICHHS;, OCYIIECTBIATH JIEAYKTUBHOE 0000IIeHHE
(moBeeHNE €IMHUYHOTO JJOCTOBEPHOT'O 1O/ 00IIIee JOCTOBEPHOE), T. €. aKTyaTHU3UPOBATh MOHATHE
WM CY)XJIEHUE U OTOXAECTBISITH C HUM COOTBETCTBYIOIIME CYIIECTBEHHbIC TIPU3HAKU OJHOTO WJIH
0osee 0OBEKTOB; OMPENENATh aCleKT KJIacCU(pUKALKUU; OCYIIECTBIATh KIAaCCHU(PHUKAIMIO; 3HATh U
UCIOJIb30BaTh Pa3IMyHbIe (POPMBI MPEACTABICHUS KIIACCU(PUKALINU.

Tema 4. U3meHeHnusi, npoucxoasimnme ¢ pemecrsamu (12/15 4)

[lonsiTve sBIEHUN, CBS3aHHBIX C W3MEHEHUSMH, NPOUCXOISIIMMU C BELIECTBOM. SIBieHMS,
CBSI3aHHBIE C U3MEHEHUEM KPUCTANINYECKOT0 CTPOEHUS BEIIECTBA IPU IOCTOSIHHOM €0 COCTaBe, —
¢busznueckue sBiaeHus. Dusnueckue SABICHUS B XUMHUHM: JUCTWUIALUSA, KPUCTAJUIM3AIMS,
BBHINIAPMBAHNE U BO3TOHKA BELIECTB, (UIBTPOBAHUE U LIeHTpUdyrupoanue. SBiaeHus), CBI3aHHBIE C
M3MEHEHHEM COCTaBa BEIECTBA, — XUMHUYECKHe peakuuu. [Ipu3Haku U YCIOBUS MPOTEKAHUS
XUMHUYECKUX peakuuid. Boigenenue TemaoTel U cBeTa — peakiuu ropeHus. [lonstue o0 3x30- u
SHAOTEPMUUYECKUX pEaKUUsAX. 3aKOH COXpPaHEHHUS MacChl BEIIECTB. XHUMHUYECKHE YPABHEHMS.
3HayeHne MHACKCOB M Kod(dumenToB. CocTaBieHne ypaBHEHUI XUMUYECKUX peakuuii. Pacuers
10 XMMUYECKUM ypaBHEHUsAM. PerieHue 3agady Ha HAaXOKJIEHUE KOJMYECTBA, MacCchl WM o0bemMa
MPOJAYKTa pEakUuMu IO KOJMYECTBY, Macce WIM O00bEMy MCXOJIHOTO BeliecTBa. Pacuersl c
HCIIOJIb30BAaHNUEM TIOHATHUS «J10JIsD», KOTJa UCXOIHOE BEIECTBO JJaHO B BHJE pacTBOpa C 3aJaHHOU
MaccOBOW [I0JIEH PacTBOPEHHOTO BEIIECTBA WIIM COAEPXKUT OIPENEICHHYIO JIOJII0 IPUMECEH.
Peakuun pasznoxenus. IlpeacraBieHne o0 CKOpPOCTHM XuUMHYecKMX peakuuil. Karammzaropsl.
®epmenTsl. Peakiun coenuHenus. Katanutuueckue U HeKaTaJIUTUUYECKHE PEAKLIUU, OOpaTUMbIE U
HeoOpaTuMble peakiuu. Peakunuu 3amenienus. Psg akTHBHOCTH METaJIOB, €0 MCIIOJIb30BAHUE TS
MIPOrHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIUI MEXIy MeTalJlaMi M KUCIIOTaMM, PEaKIii
BBITECHEHHS OJHUX METAJUIOB M3 PAacTBOPOB UX COJe ApyrumMu Meramiamu. Peakuun oOmeHa.
Peakuuu HelTpanu3anuu. YcioBUsS NMPOTEKaHUs peakluii oOMeHa B pacTBOpax 10 KOHIA. THIbI
XMMHMUYECKUX pEaKUUi Ha IPUMEpPE CBOMCTB BOABL. Peakuus pasioKeHHs — DJIEKTPOIU3 BOJBI.
Peakuuu coenquHeHNs — B3aUMOAEUCTBHUE BOJBI C OKCHJAMHU METANIOB U HEMETAIUIOB. Y CIOBHE
B3alMOJICICTBUS OKCHJIOB METAJUIOB M HEMETaLIOB ¢ BoJoW. Ilonstue «ruapoxcuael». Peaknum
3aMeIlIeHUs] — B3aMMOICHCTBHIE BO/IBI ¢ MeTaylaMu. Peakiiuu oOMeHa — TrUApoJIu3 BEIIECTB.
Hemonctpauuu. [Ipumeps! pusnueckux siBIeHUN: a) iaBjaeHue napaguHa; 6) BO3roHKa ioja wim
OCH30MHOI KHUCIOTHI; B) PACTBOPEHHME OKpAIlIEHHBIX coiied; T') auddy3us AYLUIUCTHIX BEIIECTB C
ropsiiel 1aMnouky HakanuBaHud. [Ipumepbl XUMHUYECKUX SIBJICHMI: a) ropeHue Maruus, pocdopa;
0) B3auMoOJIEIiCTBHE COJSIHOM KHUCIIOTHI ¢ MPaMOpPOM WJIM MEJIOM; B) MOJYYEHHUE TUIPOKCHIA MeIn
(II); r) pacTBOpeHUE MOITYYEHHOTO THAPOKCHIA B KUCIIOTAX; 1) B3aumojeiicteue okcuaa meau (1) c
CepHOM KHUCIIOTOM IpH HArpeBaHMHU; €) pasJIoKEHHE IepMaHraHata Kalus; K) pasJIoKeHHe
MEPOKCHUIa BOAOPOAA C MOMOIIBIO JTUOKCHA MapraHiia W Karajasbl KapTodess Win MOPKOBH; 3)
B3aMMO/IeIiCTBIE pa30aBICHHBIX KUCIOT C METAJIJIAMH.

Jlaboparopupie onbiThl. 16. [IpokanuBanue Meau B MUIAMEHH CHOUPTOBKHU. 17. 3amerieHue Meau B
pactBope xiopuaa meau (II) xenezom.

[IpenMeTHbIe pe3ynbTaThl 00y4eHUS

VYyamumiics 10JKEH YMETh:

UCIOJb30BaTh IPU  XApaKTEPUCTHKE BEIIECTB  IMOHATHUA:  «IUCTHILISALUSAY), TIEPETOHKA,
CKPUCTAUTU3ALNS», «BBIIAPUBAHUE», «PUIBTPOBAHHE», «BO3TOHKA, WU CyOIMMAIIUL»,



«OTCTaUBAaHHUEY», «IEHTPUPYTUPOBAHUEY», «XUMHUUECKAs PEAKIUI», «XUMHUECKOE ypaBHEHHUEY,
«pEaKUUU COCIUHEHMS», «PEaKIHH Pa3IoKEHUS», «PEaKIUN OOMEHa», «pPeaklUU 3aMeleHUs»,
«pEaKIUu HEUTpaIU3alUn», «IK30TEPMUUYECKHUE PEAKLUNY», <HIOTEPMUYECKUE PEAKLIHN»,
«pEaKIUU TOPEHUS», «KATAIH3ATOPBD», «(DEpMEHTBI», «O0OpaTHUMbIC pEaKIUN», «HEOOpaTHMbIE
peaKIny, «KATATUTUYECKUE PEAKIUN», «HEKATAIUTHYECKUE pPEaKUUn», «psl AaKTUBHOCTHU
METAJIJIOBY, «THAPOIIN3Y;YCTAHABIUBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXIy (PU3UIeCKUMHU
CBOMCTBaMM BEIIECTB M CIOCOOOM pa3iefieHus cMeceil; OOBSCHATh 3aKOH COXPAaHEHHUS MAacChl
BEILLIECTB C TOYKHU 3PEHHUsS] aTOMHO-MOJIEKYJSIPHOIO YYEHHUS; COCTaBIIATh YPaBHEHUS XUMHUUYECKHX
peakuii Ha OCHOBE 3aKOHAa COXPAHEHMSI MAacChl BEIIECTB; OMMCBHIBATh PEAKLUHUU C ITOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOTO WJIM POJIHOTO) fA3bIKA M SI3bIKa XUMHUU; KJIACCU(PUIUPOBATH XUMHUECKHE
pEeaKIuy MO YHUCIAYy U COCTaBY HMCXOJHBIX BEIIECTB U MPOJIYKTOB PEAKIUU;TEIUIOBOMY 3(D(]eKTy;
HAlpaBJICHUIO TIPOTCKAHUS pEaKlWW; YYaCTHIO KaTajau3aTopa; HCIOJIB30BaTh  TaOIHILy
pacTBOPUMOCTH  JJisi  ONpPEACNICHUs  BO3MOXHOCTH  TPOTEKaHUs  peakuuii  oOMeHa;
AIEKTPOXUMUUYECKHUI Psii HAMPSHKEHUM (aKTUBHOCTH) METAJIOB JUIsl OMPENESTICHUS BO3MOXKHOCTH
MPOTEKAHUS PeaKuil MEXy MEeTaUlaMd U BOJHBIMU PAcTBOpPAMH KHUCIOT U COJeil; HaOmoaaTh u
ONUCHIBATh MPU3HAKUA M YCIIOBHS T€UEHUS XUMHUYECKUX PEAKIMH, J1eJaTh BBIBOJbI HA OCHOBAaHUH
aHalM3a HaONIOJIEHUH 32 SKCIIEPUMEHTOM; MPOBOAUTH PACUYEThl MO0 XUMUYECKUM YPaBHEHHSIM Ha
HaXO0XJECHUE KOJMYECTBA, MAacChl WM O0ObeMa MPOAYKTa PEaklMu MO KOJMYECTBY, Macce WU
00BEMY HUCXOJTHOTO BEIIECTBA; C UCIIOJIb30BAHUEM MOHATHUS «IOJIS», KOTJ]a UCXOJHOE BEIIECTBO JIaHO
B BHJIE pacTBOpa C 3aJaHHOM MAacCOBOM JOJEW PACTBOPEHHOIO BEIIECTBA WJIM COJIEPKUT
ONPEACIICHHYIO JOJIKO TPUMECEH.

MerarpegmMeTHbIE pe3yIbTaThl 00yUeHUs

VYyamuiicst JOJKEH YMETh:

COCTaBJISITH HA OCHOBE TEKCTa CXEMBI, B TOM uucie ¢ npumeHeHuem cpeacts UKT; camocTositensHo
opopMIIATH OTYET, BKIIOYAIOIINI ONHUCAHUE OHKCIIEPUMEHTA, €ro pe3yJIbTaToB, BHIBOJOB;
WCIIONB30BaTh TaKOW BHJI MBICIICHHOTO (MI€adbHOTO) MOJICIMPOBAHMS, KaK 3HAKOBOE
MOJICIUPOBaHNE (Ha MPUMEpPEe YPAaBHEHUM XUMHUYECKUX PEaKIIii); pa3indaTh 00BEM U COJIepIKaHUE
MOHSATUHN; pa3inyaTh POJOBOE W BHUJIOBOE TOHSATHUS, OCYIIECTBISATH POJIOBUIIOBOE OMpEEICHUE
TIOHSITHH.

Tema 5. IIpakTukym 1.

IIpocreiimme onepannu ¢ Bemecrsamu (3/5 1)

1.  IlpaBumia TeXHUKH O€30MAaCHOCTH MpHU paboTe B XMMUYECKOM KabuHete. [Ipuemsl oOparienus
c JabopaTopHbIM 0OOpyJOBaHHMEM U HarpeBaTelbHbIMM mpuOopamu. 2. Habmionenus 3a
W3MEHEHUSIMH, TIPOUCXOIANINMHU C TOPAIIEH CBEYOU, M UX OMUCAHUE (IOMAITHUI SKCIIEPUMEHT). 3.
AHanu3 mouBbl U BOABI (IomamiHuUM skcriepuMmeHT). 4. [Ipu3HakM XMMHUYECKUX peakuui. 5.
[Ipurorosnenue pacTBopa caxapa M pacdeT ero MacCOBOW JIOJIA B PaCTBOPE.

[IpenmeTHbIe pe3ynbTaThl O0yYSHUS

VYyamumiics 10JIKEH YMETh:

oOparmiarecs ¢ 1abopaTOpHBIM 000PYIOBAHNEM U HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUU C
MpaBWJIaMH TEXHUKHU OE€30MaCHOCTH; BBIMOJIHATH MPOCTEHIIne MpuemMbl paboThl ¢ J1abopaTOPHBIM
000pyJ0BaHUEM: JIAOOPATOPHBIM IITATUBOM; CIIUPTOBKOM; HaOMI0aTh 32 CBOMCTBAMM BEILECTB U
SBJICHUSIMH, IIPOUCXOSAIIMMH C BEIECTBAMH; ONMCHIBATh XMMHUYECKUN HKCIIEPUMEHT C ITOMOILBIO
€CTECTBEHHOTI'0 (PyCCKOT0 WJIM POJHOIO) S3bIKA U SA3bIKa XMMHHM; JI€JaTh BBIBOABI IO pe3yjbTaTaM
IIPOBEACHHOIO  DKCIIEPUMEHTa; TOTOBUTb pPACTBOPBI C OIPEACICHHOM MAacCOBOM  JIOJIEH
PaCcTBOPEHHOI'O BEILECTBA; IPUTOTOBUTH PACTBOP M PACCUYUTATh MACCOBYIO JIOJIF0 PACTBOPEHHOIO B
HEM BEILECTBA.

MertamnpeamMeTHbIe pe3ynbTaThl 00yUeHHS

VYyamuiics 10JKEH yMETh: CAMOCTOSITENILHO UCII0Ib30BATh OMOCPEI0OBAHHOE HAOIIOICHHUE.



Tema 6. PacTBopenne. PactBopbl. CBoiCTBa pacTBOPOB 3J1eKTPOJIUTOB (18/22 1)

PactBopeHue kak (usnko-xuMudeckuii mporecc. [loHATHE O rHaparax M KpUCTAJUIOTHUIpATax.
PactBopumocTs. KpuBbie pacTBOPUMOCTH KaK MOJIEIb 3aBUCHUMOCTH PACTBOPUMOCTH TBEP
JBIXBEILIECTB OT Temreparypbl. HachlllleHHbIE, HEHACHIIICHHBIE W TIEPECHIIIEHHBIE PACTBOPHI.
3HaueHue PacTBOPOB MJIA MPHUPOABI M CEIBCKOTO XO03siicTBa. [loHSITHE 00 SIEKTPOIUTUYECKON
JUCCOUMAIMU. OJIEKTPOJUTBI U HEDJICKTPOJIMUTHL. MEXaHU3M AMCCOIMAIMN 3JIEKTPOIUTOB C
pa3IMYHBIM XapakTepoM CBs3u. CTeneHb JIEKTPONMTHYECCKOW aucconuani. CHIIbHBIE W cla0bie
3JEKTPOAUThI. OCHOBHBIE TMOJOXKEHUS TEOPUU BJIEKTPOJUTUYECKON aucconuauuu. MoHHbie
ypaBHEHUs peakiuid. Peakunn odmena, uaymnme 1o koHma. Kiaccudukanus nOHOB U MX CBOMCTBA.
Kucnotel, mx xnaccudukamus. Jlucconmmanus KHCIOT W WX CBOHCTBA B CBETE TEOPUH
AJEKTPOJUTUYECKON  Auccoumanuvu. MonekynsipHble ¥ HOHHBbIE ypaBHEHHUS  PEaKIUH.
B3aumoneiicTBue KUCIOT € MeTalllaMH. OJIEKTPOXMMHUYECKUI psAJ HANpsHKEHUM MEeTalloB.
BzanmogeiicTBHe KHCIOT C OKCHAAMH METAUIOB. B3amMoaeHcTBHE KHCIOT C OCHOBAHHSMU —
peakmus HEWTpanu3alud. BzawmmonelcTBHE KHCIOT ¢ CojsIMU. Vcmonb3oBaHWe —TaOIHIIBI
PacTBOPUMOCTH JJIsl XapaKTEPUCTUKU XUMUUECKUX CBOMCTB KHUCIIOT.

OcHoBaHus, uXx Kiaccudukamusa. Jlucconmmanuss OCHOBAaHUHW M HMX CBOMCTBA B CBETE TECOPHH
AJIEKTPOJUTUYECKON Jucconuanuu. B3aumoneicTBue oCHOBaHM ¢ consiMu. Mcnonb3oBaHue
Ta0JIUIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKN XHMHUECKUX CBOWCTB OCHOBaHUMU. B3anmmoeiicTpue
IIeI0YeH ¢ OKCHUIaMH HEMETAJJIOB.,

Conmn, ux paMccouManuss ¥ CBOMCTBA B CBETE TEOPUU DJICKTPOJIUTUYECKON JTUCCOIUAIUU.
B3aumogeiicTBue coisieid ¢ MeTauiamMu, OCOOCHHOCTH STHUX peakiuil. BzammopeincTBue coneit ¢
consimu. Mcmonp3oBaHue TaOMHIBI PACTBOPHUMOCTH AJIsI XapaKTEPUCTHKU XHMHUYECKUX CBOWCTB
COJIei.

O06001menune cBeieHni 00 OKCHIaxX, X KiacCHU(UKAIIUU U CBOMCTBAX.

['eneTnueckue psiibpl MeTa1a M HeMeTaia. [ 'eHeTrnueckas CBA3b MEXAY KJIacCaMy HEOPTaHUYECKUX
BCIIIECTB.

OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

OrmpesienieHne CTETIEHEW OKHUCICHUS JUIsl 3JIEMEHTOB, OOpa3yrOIIMX BEHIECTBA Pa3HBIX KJIACCOB.
Peakuun #OHHOTO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. OKHUCIUTENb H
BOCCTAHOBUTEJb, OKHUCJIEHHE U BoccTaHOBieHHE. COCTaBI€HHE YPAaBHEHHH OKHUCIHMTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIUH METOAOM JJIEKTPOHHOTO Oananca. CBOHCTBA MPOCTHIX BEUIECTB —
METAJUIOB U HEMETAJIJIOB, KUCJIOT U COJIEN B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
HemoHcTpannu. McnbpiTaHMe BEMIECTB M UX PACTBOPOB Ha AJIEKTPONPOBOIHOCTH. 3aBUCUMOCTH
AJIEKTPOIPOBOAHOCTA YKCYCHOM KHCJIOTHI OT KOHIICHTpanuH. JIBUKEHUE OKpAIIEHHBIX HWOHOB B
AJIeKTpUYecKOM Mosie. B3anmozeiicTBre MHKa ¢ cepoi, CoNsIHON KuciaoToi, xnopunom meau (1I).
I'openune marnus. BzaumoaencTBue XJI0pHOK U CEPOBOJOPOTHOM BOJIBI.

Jlaboparopubie onbITH. 18. B3anmopeiicTBue pacTBOpOB XJIOpUAa HATpHsl U HUTparta cepedpa. 19.
[lonyyenue HepacTBOPUMOro THAPOKCHIA M B3aMMOJIEWCTBHE ero ¢ kuciaoramu. 20.
BzaumoneiicTBue KHCIOT ¢ OCHOBaHMAMH. 21. B3auMmoneiicTBre KMCIOT ¢ OKCHUJAMH METalIoB. 22.
BzaumopneiictBue KuciIoT ¢ MeTtauiamu. 23, BzaumopeiicTBue KHCIOT C  collsiMH. 24,
BzaumoneiicTBue 1renouer ¢ KuciIoTamMH. 25. BzamMopelicTBHe IIeIoded ¢ OKCHIIAMH
HeMmeTauioB.26. Bzanmopeiicteue menoueit ¢ consiMu. 27. [lorydeHne u cBOMCTBA HEPACTBOPUMBIX
ocHOBaHUil. 28. B3auMoaeliCTBE OCHO BHBIX OKCHIOB C Kuciaoramu. 29. Bsammoneilctue
OCHO BHBEIX OKcUIOB ¢ Bomoii. 30.B3auMoneiicTBHE KHCIOTHBIX OKCHIOB C IIEJIOYaMH.
31. BzaumoeicTBHEe KUCIOTHBIX OKCHIOB ¢ BOgoi. 32. B3auMojelcTBUE COJIEH C KHCIOTaMHU.
33. BsammopeiictBue coneéi ¢ mermodamu. 34. BsaummopelictBue coied ¢ comsamu.  35.
B3auMozeicTBrue pacCTBOPOB COJIEH ¢ METaJUIaMHU.



[IpeameTHBIC pe3yIbTaThl 00yUEHUS

VYyamuiicsi J0JKEH YMETh:

WCIIONB30BaTh  NPU  XapaKTEPUCTUKE  MPEBpAICHUN  BEIIECTB  TOHSITHS:  «PacTBOPY»,
«QIEKTPOJIUTHYECKAS JIMCCOLIAAIIHY, «QIIEKTPOTUTHD, CHEDJICKTPOIUTHIY, «CTEIEHb
JUCCOITUAITUINY, «CUITBHBIC IIEKTPOIUTHD», «CIIA0BIC ANEKTPOIIUTHIY, KKATUOHBI», «AHUOHBIY,
«KHUCJIOTBI», «OCHOBAHUM», «COJW», «HUOHHBIE pEaKIHN», «HECOJICOO0pa3yIoluue OKCHJIBI»,
«COJIEOOPA3YIONINE OKCUIBI», KOCHO BHBIC OKCHUIIBI», «KUCIOTHBIC OKCUIBI», «CPEITHUE COIH,
«KUCITBIC COJIN», «OCHO BHBIC COJIH», «TCHETHUYECKHH PSI», «OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIC
peaKIn», «OKHUCIUTENb)», «BOCCTAHOBUTEIbY», «OKHUCICHHUE», «BOCCTAHOBJIICHHE);, OIHUCHIBATH
pacTBOpeHHE Kak (PU3UKO-XMUMHUYECKUH TPOIECC; WILIIOCTPUPOBATh IPUMEpPAMH OCHOBHBIC
MOJIOKEHUS TEOPUM JJIEKTPOJUTUUYECKON JAMCCOLMALNM;, TE€HETUYECKYI0 B3aUMOCBS3h MEXIY
BemiecTBaMu (IIPOCTOE BEIIECTBO — OKCHJI — THIPOKCHI — COJIb);XapaKTepu30BaTh O0OIIHe
XHUMHAYECKHE CBOMCTBA KUCIOTHBIX M OCHO BHBIX OKCHIIOB, KHUCJIOT, OCHOBAHHWI U COJEH C MO3UIUI
TEOPUU DIEKTPOIUTHUECKON TUCCOLUAIUU; CYIIIHOCTD ANEKTPOJIUTHIECKON AUCCOIUAIIMH BEIIECTB
C KOBAICHTHOM TONSPHOW W HWOHHOM XHMMHMYECKOH CBSI3bIO; CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN; TPHUBOJUTH IPUMEPHl pPEaKIUi, MOATBEPKIAIOIMNX XUMHYCCKUE
CBOMCTBA KHCJIOTHBIX W OCHO BHBIX OKCHJIOB, KHCIOT, OCHOBAaHMWA M COJIeH; CYyIECTBOBAHHE
B3aMIMOCBSI3M  MEXJy OCHOBHBIMH KJIACCAMH HEOPTaHWMYECKHUX BEIICCTB; KIACCH(PUIIMPOBATH
XUMHYECKHE PEaKIMd 10 «M3MCHCHHUIO CTCICHEH OKHCJICHHS D3JIEMEHTOB, O0O0pa3yroIumXx
pearupyrolye BEIIECTBA»; COCTABISATh YPABHEHHS DSJIECKTPOJIUTUYECKOW JMCCOLMAIMMU KHUC- JIOT,
OCHOBAHHUHN M COJICH; MOJEKYJSIpHBIC, TOJHBIE U COKpAIICHHbIE MOHHBIC YPaBHEHHUS PEAKIUN C
Y4aCTHEM DIIEKTPOJIUTOB; YpPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIHMI, HCIONb3Ys
METOJl dJEKTpPOHHOro OanaHca; ypaBHEHHUS pPEakIiii, COOTBETCTBYIOUIUX IOCIEI0BATEIbHOCTH
(«uenouyke») TpPEBpalIeHU HEOPraHWYECKUX BEIIECTB Pa3lWYHBIX KIACCOB; OMPEAEIsATh
OKUCIIUTEIh W  BOCCTAHOBHMTEIb, OKHCJICHHE MW  BOCCTAHOBJIEHHE B  OKHCIHUTEIBbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMAX; YCTAaHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3M: KJIACC BEIIECTBA
— XMMHYECKHE CBOMCTBA BEIIECTBA; HAOJIOAATh M OMHUCHIBATH PEAKIIMH MEXIY AJIEKTPOJIUTAMHU C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WMJIM POJHOTO) S3bIKA U SI3bIKa XUMHUM, TMPOBOJIUTH OIBITHI,
MOATBEPIKIAIOIINE XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB.
MeTtanpeaMeTHbIe pe3ynbTaThl O0yUeHHS

VYyamuiicst J0JKEH YMETh:

JIeaTh IOMETKH, BBITUCKH, IUTUPOBAHUE TEKCTA; COCTABIATh JOKJIA/; COCTABISATh HA OCHOBE TEKCTa
rpaduku, B TOM ymciie ¢ npuMmenenueM cpeacts UKT; BiageTs TakuM BUIIOM H3T0KEHHS TEKCTa, KaK
paccyXJeHue; HCHOIb30BaTh TaKOW BHJl MBICICHHOTO (MACaTbHOTO) MOJCIUPOBAHMS, KakK
3HAKOBOE MOJIECTUpOBaHHE (HA TpPUMEpPEe YPaBHCHMM peaKIuil  IUCCOIMAIlH, HOHHBIX
YpaBHEHUW pEaKluid, TOJYPEaKIUid OKUCICHUS-BOCCTAHOBJICHUS);pa3IudaTh KOMIIOHEHTHI
JOKazaTtenbcTBa  (TE3uc, apryMeHTsl ©W  (HOopMy JI0Ka3aTeIhCTBA);0CYIIECTBIATh  MPSMOE
WHIYKTUBHOE JJ0KA3aTeIbCTRO.

Tema 7. IIpakTukym 2. CBolicTBa paCTBOPOB 3J1eKTPOIUTOB (1/4 1)

1.Monnble peakuuu. 2. YCIoBUs TEUEHUS XMMHUECKUX PEAKIMI MEXKY pacTBOPAMH JIEKTPOJIUTOB
10 KoHna. 3. CBOWCTBA KUCIOT, OCHOBAHUM, OKCUAOB U coJieid. 4. PellleHre 3KCrepuMeHTaIbHbIX
3az1ad.

IIpenmeTtHble pe3ynbTaThl O0yYEHHUS

VYyamuiics 10JKEH YMETh:

oOparmiarbcs ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUU C
MpaBUJIIAMU TEXHUKHU 0€30IMaCHOCTH; BBIIOJIHATH IPOCTEHIITINE TPUEMBI 00paleHUs ¢ Ta00paTOPHBIM



o0opyIoBaHNEM: JTaOOPATOPHBIM IITATUBOM, CITMPTOBKOM; HAOIOIaTh 32 CBOMCTBAMH BEIIECTB U
SIBJICHUSIMH, TIPOUCXOISIIIIMMH C BEIIECTBAMH;

[Ipu AByX4acoOBOM IUIAHUPOBAHUH ITPOBOJIMUTCS TOJIBKO MpaKTUUYeCKas padora 4.

OMUCHIBATH XUMUYECKUN SKCIIEPUMEHT C IMTOMOIIbIO €CTECTBEHHOTO (PYCCKOT0 HJIM POAHOTO) SI3bIKA U
sA3bIKAa XUMHWHU; JCJIaTh BBIBOJBI I10 pE3yJibTaTaM NPOBCACHHOI'O SKCIICPUMCHTA.

MeranpeamMeTHbIe pe3yabTaThl 00yUeHUS

VYyammiics JOMDKEH YMeTb: ONpEAeNATh HCXOAs H3 y4yeOHOW 3agadud  HEOOXOJIUMOCTh
HETIOCPEICTBEHHOTO WJIM  OIOCPEIOBAHHOTO HAOIIOJCHUS, CaMOCTOSTENBHO (POpMUPOBATH
[porpamMmy 3KCIEepUMEHTA.

Tema 8. YueOHnble 3kckypcun (—/4 4) (mpu 3 4 B He/1e110)

OKCKYpCHHM: B MYy3€M MHHEPAJIOTMYECKHE, KpaeBeIYeCKHe, XYHOXKECTBEHHbIC; B JabopaTopuu
y4eOHBIX 3aBeICHUM, arpOXMMHUYECKUE naboparopuu, 9KOJIOTUYECKHUE,
CAaHHUTAPHO-ITUICMHUOJIOTHICCKUC, alITCKU, Ha ITPOU3BOACTBCHHBIC 00BEKTHI (XI/IMI/ILIGCKI/IC 3aBO/JBbI,
BOJIOOYHCTHBIE COOPYKEHUS U IPYTe MECTHbIE XMMHUYECKHE TIPOU3BOCTBA).

Pe3epBHoe Bpemst — 1—9 4.

9 KJIACC

BBenenne. OOmasi XapakTepucTHKa XUMHUYECKHMX JJIEMEHTOB W XHMHYECKHUX PeaKIuid.
Ilepuonuyeckuii 3axkoH u Ilepuonmyeckasi cucrema xummudeckux 3jiemenToB J[.M.Menneieea.
(10/12 g)

XapakTepHucTUKa 3J1EMEHTA 10 €ro MOJI0KEHUIO B IEPUOJUYECKON CUCTEME XMMHUECKUX 3JIEMEHTOB
H. WN. MenneneeBa. CBoOICTBa OKCHAOB, KHCJIOT, OCHOBAaHMM M COJIEH B CBET€ TEOPUU
3IEKTPOJUTUYECKON TUCCOLMALIUN U MPOLIECCOB OKUCIEHUA-BOCCTAHOBIIEHUA. | 'eHeTUUeCKHe Psiabl
MeTaJula U HeMeTaslia.

[TonsiTHE 0 MEpeXOaHBIX deMeHTax. AM(OTEPHOCTh. [ eHEeTHUECKU Psi/i IEPEXOTHOTO DIIEMEHTA.
[lepuoanueckuii 3aKOH U NEpUOAUYECKas cUcTeMa XUMHUecKux 3neMeHToB 1. . Menneneesa B
CBETE YUYEHHsI O CTpOCHHH atoMa. X 3HaueHue.

X¥UMHUYECKasi OpraHUu3alys )KMBOW U HEKUBOW MTPUPOAbl. XUMUYECKUI COCTAB SApa, MAHTUU U
3eMHOM KOpbl. XUMUYECKHE FJIEMEHTHI B KJIIETKAX KHUBBIX OPraHu3MOB. Makpo- U MUKPOIJIEMEHTHI.
O060011eHne CBEACHNN 0 XUMUYECKUX peakiusax. Knaccupukanus XuMHUUECKUX peakliui 1o
Pa3IMYHBIM NMPU3HAKAM: «UHUCIIO U COCTAB Pearupyroimux U 00pa3yromuxcs BEIIECTBY, «TEMIOBOM
addekT», «HampaBlCHUE», «U3MEHEHHE CTEeTNeHEeW  OKHUCIEHHUS  DJIEeMEHTOB»,  «(dazay,
«UCII0JIb30BAHHE KaTaJInu3aTopa.

Jemoncmpayuu. Pazmnaneie popmel Tabmumel J{. Y. MenneneeBa. Moiean aToMOB JIEMEHTOB ¢ 1-3
nepuoaoB. Mojenb CTpOeHus: 3eMHOIO Iapa. 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakiuu OT
MPUPOJIBI  PEATHPYIONINX BEMIECTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW peaKiuu oT
KOHIICHTPAIlUM PEArUPYIOIIMX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XWMHUYECKOW pEaKIuu OT
TEMIIEpaTypbl pEarupyrolmux BeUIECTB. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM peakuuu OT
MMOBEPXHOCTU CONMPUKOCHOBEHHUS PEAarupyrolInX BelecTB. 'OMOreHHbIN U reTepOreHHbIN KaTauus.
Nuruburopbl. AHTHOKCHIAHTHI.

Jlabopamopnvie onvimei. 1. IlomyueHue TuUApoKcHIa IIMHKA W HUCCIEAOBAaHHE €ro CBOWMCTB. 2.
MopaenupoBanne nocTtpoeHus Ilepmoandeckoi cucTeMbl XUMHUYeCKHX dnemeHTtoB J[. U
MenneneeBa. 3. 3amenieHue Xene3oM MeAu B pacTBope cyibdara memam (2). 4. 3aBUCHMOCTH
CKOPOCTHU XMMUYECKOU Peakluy OT MPUPOIbl PEarupyroLuX BEIIECTB HA TPUMEPE B3aUMOIEHCTBUS
KHCJIIOT € MeTauilaMu. 5. 3aBHCHUMOCTh CKOPOCTH XHUMHUYECKOW pEaKIUMU OT KOHIEHTpaIuu
pearupyromux BeEIIECTB HAa MPUMEPE B3aUMOAECHCTBUS LIMHKA C COJSHOW KHUCIOTOM pPa3IMuyHOM
KOHIIEHTpaluu. 6. 3aBUCUMOCTb CKOPOCTH XUMHUECKOW PEaKIMK OT IO COMPUKOCHOBEHUS



pearupyromux BemecTB. 7. MoaenupoBaHuE «KHUISIIEro Cilosi». 8. 3aBUCHUMOCTh CKOPOCTH
XMMHYECKOH peakUuy OT TEeMIEepaTypbl PearupyroluX BEIIECTB Ha NpUMEpe B3auMOJCHCTBUSA
OKCHJa MEJU C CEPHOI KUCIIOTOH pa3auyHON Temneparypsl. 9. Pa3noxkeHue nepokcuaa Boaopoaa ¢
MOMOIIBIO0 OKcHa Mapranna (4) u karanassl. 10. OOHapyxeHue Karanas3bl B HEKOTOPBIX MUIIEBBIX
npoaykrax. 11. MHrubupoBanue B3auMOJEHCTBUS KUCIOT C METANIAMU YPOTPOIIMHOM.

Tema 1 Metausl (15 1)
[lonoxkeHne MeTalsIoB B MEPUOAMYECKON cucTeMe XuMHuueckux sneMmeHtoB JI. M. MeHneneesa.
Mertannnueckass KpHUCTaJUIMYECKash pelleTka M MeTajulMyeckas XuMmudeckas cBsizb. OOmiue
¢usnueckue cpoiictBa metamioB. CIulaBbl, MX CBOHCTBA M 3HAa4eHHWE. XUMHUYECKHE CBOWMCTBA
METAJIJIOB KaK BOCCTAHOBUTENEH. OJIEKTPOXMMMUECKUH DS HANOPSDKEHUM METAUIOB U €ro
UCTOJB30BAHUE JUI XapaKTEPUCTUKU XUMHUYECKUX CBOWCTB KOHKPETHBIX MeTasioB. CrocoOb
MIOJIyYEHHUSI METAJUIOB: IUPO-, THAPO- U 3neKkTpoMmeramutyprus. Kopposus meTanaoB U crocoObl
OOpBOBI C HEH.
OOmiass xapakTepUCTHKA IIETOYHBIX MeTaiioB. Meramny B npupone. OOmmume crnocodbl ux
nonyueHus. Ctpoenue aromoB. lllenounbie mMeTamibl — MOPOCTBIE BELIECTBA, MX (PU3UUECKHE U
XUMHUYECKHE CBOMCTBA. BaxkHeie coeAMHEHUs IETOUYHbIX METAUIOB — OKCH/JIbI, THAPOKCUJIBI U
comu (xJopuibl, KapOOHATHI, Cynb(aTbl, HUTPAThI), UX CBOMCTBA M NPUMEHEHUE B HAPOIHOM
xo3siicte. Kanuiinble ynoopenus.
OOmast XapakTepHCTHKa dJIeMEHTOB rinaBHOW moarpynmnsl Il rpynmel. CTpoeHHe aTromoB.
[enouyno3eMenbHBIE METAIIBI — IMPOCTHIE BEHIECTBA, UX (DM3NYECKHE M XMMUYECKHE CBOWCTBA.
Baxneiimne COEIMHEHMS MIEIOYHO3EMEIBHBIX METALUIOB — OKCHJBI, THUAPOKCHABI M COJHU
(xopubl, KapOOHATHI, HUTPATHI, CYIb(aThl U GochaThl), UX CBOWCTBA U MPUMEHEHHUE B HAPOJHOM
XO35HCTBE.
Amromuauii. CtpoeHue atoma, (u3MyYecKHMe M XMMHUYECKHE CBOicTBa mpocroro BemiecTBa. Co-
€IMHEHUS AIIOMHHHS -T OKCHUJ M THUJIPOKCHUJI, UX aM@oTepHbIN xapakTep. Bakuelimme conu
amomunus. [[pumMeHeHrne aTlFtoOMUHUS U €r0 COCTMHEHUM.
XKeneszo. Ctpoenue atoMa, pusndeckre 1 XMMHUUECKHE CBOWCTBA MPOCTOT0 BellecTBa. [ eHeTnueckue
psmsl Fe”* u Fe®* KauectBennsie peakuun Ha Fe?* u Fe*™ Baxweifime comm xernesa. 3HaucHHe
JKeJes3a, €ro COCIMHEHHH U CILIaBOB B IPUPOJIE U HAPOIHOM XO3SMCTBE.
Hemoncmpayuu. O6pa3Lpl METOUYHbIX U MIET0YHO3EMENbHBIX MeTa/uloB. O0pa3iibl criiaBoB. B3aun-
MOJIECTBUE HATPUs, JINTUS U KaJIbLMS C BOAOK.
B3aumopeiicTBue HaTpust U MarHus ¢ KUCIOPOJOM. B3aumozeicTBre METallsIOB ¢ HEMETAJUIAMH.
[Tonyuenue runpokcunos xemne3a (I11) u (I1I).
Jlabopamopusie onvimei. 12. B3auMopaeicTBHE METaUIOB C PAcTBOpaMH KHUCIOT M coiyieid. 13.
O3znakomiieHue ¢ pyaamu kenesa. 14. OxpammBaHue MJIaMEHU COJSIMHU IIEIOYHBIX MeTauioB. 15.
B3anmoneiicteue kanbiusg ¢ Boaou. 16. IlomydeHne ruapokcuja KajablUs U UCCIEAOBAHUE €0
cBoiicTB. 17. [lonydueHne ruipokcuaa aJtOMUHUS U €r0 B3aMMOJEHCTBHE C pacTBOpaMHU KUCJIOT U
nienouei. 18. BzaumosnelicTBue xxene3a ¢ colnstHoW kucnotoi. 19. Ilonydyenne ruipokcu1oB xenesa
(IT) u (IIT) 1 u3y4yeHue ux CBOMCTB.

T e m a 2 IIpaktukym Ne 1

CBoiicTBa METALJIOB U HX COeTUHEeHu (2/5 1)
1. OcymiecTBieHre ENOYKN XUMUYECKUX ITpeBpalieHnii Metaios. 2. [lomyuenue u cBoiictBa co-
€MHECHUI MeTauioB. 3. PemieHue SKCIEpUMEHTANbHBIX 3a7ad4 Ha paclo3HaBaHUE W TOJYYEHUE
COETMHEHUN METAJIJIOB.

Tema 3 Hemerasuinl (25/38 1)



OOmas xapakTeprcTiKa HEMETAIVIOB: TOJIOKeHHe B mepuonnueckor cucteme J[. M. Mennaeneena,
OCOOEHHOCTH CTPOEHHS aTOMOB, JJIEKTPOOTPHLATENBHOCTh KaK Mepa  «HEMETAUTMYHOCTU», PNl
ANEKTPOOTpULIATENILHOCTH. KpHcTarumueckoe CTpoeHe HEMETAJUIOB — MPOCTHIX BEIIECTB. AJIOTPOMHSI.
duznyuecKue CBOMCTBA HEMETAIOB. OTHOCUTEIBHOCTh MOHSATUIN « METAILT », « HEMETAILT ».

Bonopox. Ilonoxenue B nepuogudyeckon cucreMe Xxumuueckux snemeHToB . M. Menneneesa.
Crpoenue atoma U MoJieKyJibl. Pusnueckne 1 XMMHUECKHE CBOICTBA BOJOPOAA, €r0 MOJIyYEHHUE U IIPU-
MEHEHHE.

Bona. Crpoenne monekyibl. Bogopoanas xumudeckasi cBsizb. @U3MUECKUE CBOMCTBA BO/AbL. AHOMAIUS
CBOMCTB BOJIbL. [ mapodmibHble ¥ THApOPOOHBIE BemecTBA. XUMHUYECKHE CBOWCTBA BOJbI. KpyroBopor
BOJbl B mpupone. Bomoounctka. Anspauust Boabl. bbiroBble  (puibTpel. MuHepanbHblE BOJBL
JluctwimpoBaHHas BOJ@, €1 MOJTyYEHUE U IPUMEHEHHE.

OOmas xapakTepucTtuka ranorenos. Crpoenue aromoB. IIpocTeie BemiecTBa, MX
¢du3nyecKkue W XUMHYECKHe CBOMCTBA. (OCHOBHBIC COCIMHEHUSI TAIOTCHOB (TaJIOT€HOBOJOPOABI U
rajioreHu ibl), uX cBoicTBa. KauectBeHHas peakius Ha XJopua-uoH. Kparkue cBenenus o xsope, bpome,
dtope u nojae. [IpumeHeHne raloreHoB U UX COeTMHEHUI BHAPOTHOM XO3SICTBE.

Cepa. CtpoeHue aToma, alsIoTPOIHsl, CBOMCTBA U IPUMEHEHHE POMONUECKOM cepbl. OKCHUIbI CEepbl
(IV) u (VI), ux nonyvenue, cBoicTBa u npumeHeHne. CepoBo0pOaHas U CEPHUCTAsE KUCIOThI. CepHast
KHCJIOTa U €€ COJU, UX TPUMEHEHNE B HAPOJHOM X03stiicTBe. KauecTBeHHast peakiiys Ha Cyib(har-HoH.
A3sot. CTpoeHue atoma 1 MOJIEKYJIbl, CBOMCTBA IIPOCTOrO BelllecTBA. AMMHUAK, CTPOEHHE, CBOMCTBA,
noy4deHue u npumMenenre. Com aMMOHus, X cBoMcTBa U nipumenenue. Okeunt azota (1) u (IV). Azor-
Hasi KUCJIOTa, €€ CBOMCTBA U NpUMeHeHue. HUTparel 1 HUTPUTHL, IpoOieMa UX COAEpKAHUS B
CEJBbCKOXO3SICTBEHHOM MPOIYKIMH. A30THbIE yJOOPEHMUSL.

®ocdop. CtpoeHue aroma, auIOTpoOINus, CBOMCTBa Oenoro u kpacHoro gocdopa, X MpUMEHEHHE.
OcHoBHble coeunenst: okcua hocopa (V), oprodocdopras kicnora u pocharsl. DochopHbie ya00-
pEeHUS.

VYrnepon. CtpoeHue atoma, ajuIOTPOIHUs, CBOMCTBA JIOTPOIHBIX MOAU(HKALUM, NpPUMEHEHUE.
Oxkcunpl yraepona (1) u (1V), ux cBoiicta u npumeHenne. KauecTBeHHast peakiins Ha YITICKUACIBIN ra3.
KapOoHatsl: KablLUT, cozia, MOTAIlLl, X 3HAYEHUE B MIPUPOJIE U KHU3HHU YenioBeka. KauecTBeHHas peakiys
Ha KapOOHAT-HOH.

Kpemnuii. CtpoeHue atoMa, KpUCTAaUIMUYECKUN KPEMHMH, €r0 CBOMCTBA M IpuMeHeHue. Oxcun
kpemuws (IV), ero npupossie pasHOBUIHOCTH. CHITMKATBL. 3HAYCHHE COCANHECHHI KPEMHHS B )KUBOI 1
HEKUBOM npupoze. [TonsaTne 0 crMKaTHON MPOMBIIUIEHHOCTH.

Hemoncmpayuu.OOpasiipl TaJIOreHOB — TPOCTHIX BElIecTB. B3aumojelicTBue rajJloreHoB C HaTpUEM,
aTfOoMUHAEM. BBITeCHeHHE XJ0poM OpoMa wiH iola M3 pacTBOPOB WX cosiei. BzammoneiicTBue
Cephl C METaJUIaMH, BOJIOPOJIOM M KHCIOpOAoM.B3anmoaelicTBie KOHIEHTPUPOBAHHON a30THOM
KHCIOTHl ¢ Menbto.lloriomnienne yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBieHHE
Menu u3 ee okcuaa yriaem. OOpasisl IPUPOJAHBIX COSTUHEHUH XJopa, cephl, hocdopa, yriepoaa,
kpeMHuUs. OOpa3ipl BaXKHEHIINX ISl HAPOJAHOTO X03sicTBa Ccynb(aToB, HUTPATOB, KApOOHATOB,
docdatoB. OO6pa3bl CTEKIa, KEPAMUKHU, IIEMEHTA.

Jlabopamopuvie onwimwul.20. IlomydeHue u pacmo3HaBanue Bomopoda. 21. HWcecnemoBanue
MOBEPXHOCTHOTO HATSKEHUS BOJbL. 22. PacTBOpeHHe IepMaHTaHaTa Kaiusl WM MEIHOIO
Kyropoca B Boje. 23. I'maparamus ob6e3BoxkeHHOTo cyibdara memm (2). 24. UsroromieHue
TUIICOBOTO OTnedarka. 25. O3HaKoMIIeHUE ¢ KOJUIEKIMeH ObITOBBIX (GMIbTPOB. 26. O3HAKOMIICHUE
C COCTaBOM MMHEpaJIbHOM BOJbl. 27. KauecTBeHHas peakuusi Ha rajgoreHu HoHsl. 28. Ilonyuenue
U pacrno3HaBaHue kuciopoxaa. 29. I'openuwe cepel Ha Bo3nyxe u kuciaopone. 30. CpoiicTBa
pa3baBieHHol cepHoii kuciorhl. 31. M3yuyenuwe cBoiicTB ammuaka. 32. Pacmo3HaBaHme coueid
ammonms. 33. CBoiictBa pasz0OaBneHHOW a30THOH kuciotel. 3 4. B3aumopnelicTBue
KOHIICHTPUPOBAHHOHN a30THOM KUCIOTHI ¢ Meabt0. 35. ['openue pochopa Ha Bo3nyxe U B



kuciopone. 36. PacrnosnaBanue ¢ocdaroB. 37. I'openue yrias B kuciaopozae. 38. Ilomydenwme
YTOJBHON KUCIOTHl M m3ydeHue e€ cBoicTB. 39. Ilepexon kapOoHaTOB B rumapokapbona Thl. 40.
Paznoxxenne rumpokapbonara Hatpus. 41. IlomyueHne KpeMHUEBOW KHCIOTHI M H3y4YeHHUE ¢
CBOWCTB.

Tema 4. [IpakTuxkym Ne 2
CBoiicTBa coeuHeHnii HeMeTaL10B (3/51)

1.Pemienue »sKcrnepuMeHTabHBIX 3amad 1o Teme «lloarpynma ramoreHoB». 2.Pemienue
OKCHEPUMEHTAIbHBIX 3amad 1o Teme «lloarpynma kucmopoma». 3. Pemenue »skcnepu-
MEHTaIBHBIX 3a7a4 mo TteMe «lloarpymnmsel azota». 4. Pemenne sKCrepUMEHTAIBHBIX 3a7ad I10
teme «[loarpymnmsl yrieponay. 5. [lonydenue, coOupanue u pacro3HaBaHHE Ta30B.

Tema 5

O00061eHNe 3HAHMI 10 XUMHU 32 KYPC OCHOBHOI mKoJbl. [IoAroToOBKAa K rocy1apcTBeHHOi

utorosoi arrecranuu (I'HA) (10/144)
[lepuoanueckuii 3aKkOH M IMEpUOAMYECKas cucTeMa XumMudeckux snemeHToB [[. M. MenpneneeBa
@uU3NUECKUl CMBICI MOPSJAKOBOTO HOMEpa 3JEMEHTa B IMEPUOJAMYECKOM CUCTEME XUMHMYECKHUX
snemenToB JI. 1. MenneneeBa, HOMEpOB NIEPUOJIA U TPYIIIBI. 3AKOHOMEPHOCTH M3MEHEHUSI CBOWCTB
3JIEMEHTOB M UX COCIMHEHUH B MEPHOJAX M IPYIINaX B CBETE MPEACTABICHUI O CTPOCHUU aTOMOB
9JIEMEHTOB. 3HAYEHUE TIEPUOIUYECKOTO 3aKOHA.
Buapl XuMHUECKHX CBA3EH M THUIBI KPUCTALUIMYECKUX PEIIECTOK. B3aMMOCBA3b CTPOCHUS U CBOMCTB
BEILIECTB.
Kinaccudukanmst XuMUYIeCKUX peakiuil Mo pa3IndHbIM MMPU3HAKaM (YUCII0 U COCTAB PEarupyronmx u
00pa3ymIIUXCsl BEIIECTB; TEII0OBON 3((}eKT; UCTOIb30BaHUE KaTajau3aTopa; HalpaBlIeHUE; U3Me-
HEHUE CTereHel OKHclIeHus: aToMOB). CKOPOCTh XUMHYECKHUX peakluii U (aKTOpPhI, BIUSIONINE HA
He€. OOpaTUMOCTh XUMUYECKUX PEAKIIUI M CIIOCOOBI CMEIICHHS] XUMUYECKOTO PABHOBECHSI.
[IpocTble U cnoxHbIE BelllecTBa. MeTallibl M1 HEeMeTalIbl. | 'eHeThuueckue psiibl MeTaia, HeMeTalia
u nepexoaHoro Metamna. Oxcuabl (OCHOBHBIE, aM(OTEpHbIE M KHUCIOTHBIE), THIPOKCH]IBI
(ocHoBaHMsI, aM(OTEpHBIE THAPOKCUIBI U KUCIOTHI) U COJU: COCTaB, KJIacCHU(PUKAIMSA U OOIIue
XUMHUYECKHE CBOMCTBA B CBETE€ TEOPHUH DJIECKTPOIUTHYECKON HUCCOIMAIMU U TPEICTABICHUU O
MpoIrieccax OKUCIEHUA-BOCCTAHOBIICHUSI.

TEMATHYECKOE INTAHUPOBAHUE C YKAZAHUEM KOJINYECTBA
YACOB, OTBOJUMBIX HA OCBOEHME KAKJI0MW TEMbBI

8 KJIACC

Kou-
BO

Ne | Tema ypoka 4acoB

Beenenue (4 u)

1 IIpeamer xumun. Bemectna. 1

2 | [peBpamenus Bemects. KpaTkne CBEICHUS M0 HCTOPUN XHMHH 1

3 | 3Haku xuMudeckux 31eMenToB. Ilepuoanueckas rabnuna J[.1.Menneneesa. 1

4 | Xumuueckne Gopmynbl. OTHOCHTEIIbHBIC aTOMHAs M MOJICKYJISpHAsT MacCHI. 1

Tema 1 AToMBI XMMUYECKHUX J1eMeHTOB (10 1)

OCHOBHBIE CBEJIEHUS O CTPOEHUH aTOMOB. COCTaB aTOMHBIX SIA€P: IPOTOHBI,
S | HEHTpPOHBI. 1

I/ISMCHGHI/IG quciia HpOTOHOB B ane aToMa — 06pa3OBaHI/I€ HOBBIX XUMHWUYCCKHX
3J1eMeHTOB. I3MeHeHune yrciia HEHTPOHOB B SIIPE aToMa — 00pa3oBaHKe
6 U30TOIOB. 1

7 | DnextpoHsl. CTpoeHHUE DIIEKTPOHHBIX 000J0YEK aTOMOB XUMHUYECKUX DJIEMEHTOB | 1




No 1—20 nepuoauueckoii cuctemsl /1. 1. Menneneena.

Ilepuoanueckas cucrema xuMuueckux aneMeHToB J[. . MenaeneeBa u crpoeHue

8 | aromoB. 1

9 | MonHas XuMu4ecKas CBsI3b. 1

10 | KoBaneHTHas HenoJsipHasi XUMUYecKasi CBSI3b. 1

11 | KoBaneHTHas noJispHasi CBSI3b. 1

12 | Ob6pazoBaHKE METAIIMIECKOM CBSI3H. 1
O060011eHre U cucTeMaTu3anys 3HaHui 00 AJIeMeHTaX METalIOB U HEMETAJIOB, O

13 | BUgax XMMHUYECKOU CBSI3U. 1

14 | KontponbHas padota Ne 1 mo Teme «ATOMBI XUMHYECKHUX JICMEHTORY 1
Tema 2 IIpocThie BemecTBa (7 1)

15 | IIpocteie BemecBa — meTtauibl. O0mue Gpuznyeckre CBOMCTBA. 1
IIpoctsle BemecTBa — HeMeTalibl. PU3MYECKUE CBOMCTBA HEMETAIIOB

16 | Amnorponusi. 1

17 | KonmuecTBO BemniecTna. 1

18 | MonekynsipHasi Macca BEIIECTBa. 1

19 | MonsipHbIil 00bEM. 1

20 | Ypok-ympaxxHeHHE. 1

21 | KonTtpoabHas pabora Ne 2 o teme: "[IpocTsie BemecTBa" 1
Tema 3 CoeguHennsi XUMHUYECKHX 3J1eMeHTOB (124)

22 | CreneHb okucieHus. bunapHble cCOeIMHEHNs] METaJNIOB M HEMETAJUIOB 1

23 | Baxneiimme kiaccel OMHAPHBIX COCTUHEHUI-OKCHIBI, THIPHIBI 1
OcHoBaHUsI, UX COCTAB M Ha3BaHMs. PacTBOprMOCTh OCHOBaHUM B Bojie. Tabnuna

24 | pacTBOPUMOCTH 1

25 | Kucnotsl, ux cocraB u HazBaHus. Kiaccudukanms Kucior. 1

26 | Conu KaK mpOU3BOJHBIC KUCIOT U OCHOBaHMM. VX cocTaB v Ha3BaHMUsI. 1

27 | Ypok-ynpaxHEeHHe. 1

28 | AMopdHbIe 1 KpHUCTaIITNYeCKHE BeNeCTBA. BUIAbI KPUCTAIIIMUECKHUX PEUIETOK. 1

29 | YucTele BEemECTBA M CMECH. 1

30 | MaccoBast u 00beMHast IO KOMITOHEHTa cMecH. CMecH, J0JIs TIpUMecei. 1

31 | Pacyersl, cBsi3aHHBIE C UCTIOJTB30BAHUEM TOHSTHUS «OJISD». 1
0O0001eHne u cucreMaTu3anis 3HaHni o TeMe «CoeqnHEeHNI XUMAYECKUX

32 | o1eMeHTOB. 1

33 | KonTpomnpHas padora Ne 3 o reme «CoeTUHEHHUS XUMUYICCKUX AJICMEHTOBY 1
Tema 4 U3menennsi, npoucxoasimme ¢ semecrsamu (10 u)
duznyecKue SBICHUS B XUMHUH: TACTAJUIAINS, KPUCTAIUIA3AIINS, BEITIApUBAHUEC U

34 | BO3roHKa BEUIECTB, IEHTPU( YT UpOBaHHE. 1
SIBieHMsI, CBSI3aHHBIC C H3MEHEHHEM COCTaBa BEIECTBA, — XUMHUYCCKUE

35 | peakiuu. 3aKOH COXpaHEHHUsI MacChl BEIIECTBA. 1

36 | Tumbl XUMHYECKHUX PEaKIHii 1

37 | Peakumm pa3ioxeHusl. 1

38 | Peakumu coennHeHusl. 1

39 | Peakumu 3amenieHus. DIEKTPOXUMHUYECKUH sl HAPSHKCHUH METaJIOB 1
Peakuuu oomena. Peakuinu HelTpanu3anuu. Y CI0BUS MPOTEKAHUS pPeaKIUi

40 | oOMeHa B pacTBOpax J0 KOHIIA. 1

41 | PacueTpl 10 XUMHUYECKUM YPABHEHUSIM 1
O06o01mIeHne U cucTeMaTu3anus 3HaHul 1o TeMe «VI3MEeHEeHHUs, TPOUCXOISIINE C

42 | BelecTBaMmu» 1

43 | KonrponpHas pabora Ned4 o teme "M3menenus, npoucxopsimue ¢ Bemectsamu” | 1
Tema 5 IlpakTukym Ne 1 Ilpocreiimme onepanum ¢ BenecTtBoM (5 4)
[Tpaktuyeckas padora Ne 1. IlpaBuna TexHuku 6e30macHOCTH IpU paboTe B
xuMHu4YeckoM kabunere. [IpuemMbr oOpatieHus ¢ 1a00paTopHBIM 000PYI0BAaHHEM

44 | n HarpeBaTeIbHBIMHU IPHOOPAMH. 1
[TpakTrueckas padota Ne 2. HabGmroneHust 3a M3BMEHEHHUSMU, TIPOUCXOISIIUMH C

45 | ropsiuieil cBeUOH, U MX ONMCAHHUE. 1




46 | Ipaktrnueckas pabora No 3. AHa/M3 OYBHI U BOJBI. 1
47 | Ilpaktuueckas paborta Ne 4. [Ipu3Haku XUMHUECKUX PEAKIIUH. 1
[Tpaktrueckas padora Ne 5. [IpuroroBiieHre pacTBOpa caxapa v OnpeaeiieHue
48 | MaccoBoii O €0 B pacTBOPE. 1
Tema 6 PacTBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB
49 | PacTBopeHue Kak (PU3NKO-XMMHUYECKHIA TPOIIECC. 1
50 | IlonsiTHE 00 DIEKTPOTUTHIYCCKOMN TUCCOIUAIINH. 1
51 | OcHOBHBIE NIOJIO’KEHUS TEOPUH IIEKTPOIUTHUECKOM TUCCOIMALINN. 1
52 | MlonHble ypaBHEHUs PEaKIIHid. 1
Kucnotsl, ux xnaccuduxanus. Jucconumanust KUCJI0T U UX CBOICTBa B CBETE
53 | Teopuu ACKTPOTUTHYECKON TUCCOLUAIIHH. 1
54 | MonekysnspHble 1 HOHHBIC YPAaBHEHUS PEAKIIMA KUCIIOT. 1
55 | OcnoBanus, B cBere TOJI, knaccudukanus 1 CBOMCTBA 1
Counu, B CBETE TEOPUH IICKTPOIUTUYECKON TUCCOLMAIINY, KiIacCU(UKALIHS U
56 | cBoiicTBa 1
O06o006menne cBeeHuit 00 OKCHIax, X KiIacCu(YUKaIUN U XUMUIECKAX
57 | cBoiicTBax. 1
58 | I'enernyeckas CBsI3b MEX]y KJIAaCCAMU HEOPTAaHUYECKHUX BEIIECTB. 1
O06o011eHne U cucTeMaTu3alys 3HaHUH 0 KUCJIOTaX, OCHOBaHUSX, COJIAX,
59 | okcupax. 1
60 | OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKITUH. 1
61 | OkucIuTeNbh U BOCCTAHOBUTENb. METO ] 3JIEKTPOHHOTO Oaanca 1
62 | Peakuuu noHHOro oOMeHa M OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUU. 1
CBoiicTBa M3y4EHHBIX KJIACCOB BEIIECTB B CBETE MPEICTABICHUN 00
63 | OKHCIHMTENbHO-BOCCTAHOBUTENIBHBIX MPOIIECCaXx. 1
64 | Ypok-ynpaxneHue o reme «CBoicTBa paCTBOPOB AJIEKTPOIUTOBY 1
O06o061ieHre u cucreMaru3anys 3HaHui Teme «CBolcTBa pacTBOPOB
65 | 2JEKTPOIUTOB» 1
KonTponbhas pabota NeS no teme "PactBopenue. PactBopsl. CBoiicTBa
66 | pacTBOPOB 3JEKTPOJUTOB"" 1
Tema 7 lIpakTukym Ne 2 CBoiicTBa PACTBOPOB 3J1€KTPOJIHUTOB (2 4)
67 | Ilpaktnueckas pabota Ne 6. loHHbIe peakuuu. 1
68 | IIpakTuueckas padbora Ne 7. PenmieHue SKkCIiepuMEHTAITLHBIX 3a71ad. 1
9 kJaace
Koa-
BO
Ne Tema ypoka 4acoB
IToBTOpPEHUE OCHOBHBIX BONMPOCOB Kypca 8 Kjiacca U BBeieHHe B Kypc 9
KJjacca (6 1)
XapakTepHuCcTHKa dJIEMEHTA 10 €T0 MOJIOKEHHIO B IEPUOINIECKOI CHCTEME
1-2 XxuMH4ecKkuXx 31eMeHToB /.M. MenaeneeBa 2
3-4 AMoTepHbIe OKCHUIBI U THIIPOKCHIBI. 2
[Tepunonuuecknii 3aKOH U IEPUOIUUECKAS CUCTEMA XUMUYECKHX 3iemMenToB [1.1.
5-6 MenpieneeBa B CBETE YUCHHS O CTPOCHHH atoMa. VX 3HaueHune 2
Metasisbl (15 1)
ITonoxenue Meramwios B nepuoandeckoit cucreme .M. Menneneesa. dusnueckue
7 CBOIICTBa METAJJIOB. 1
8-9 XVMHUYECKUE CBOWCTBA METAIIJIOB. 2
10 CrnaBsl. 1
11 Mertasuibl B ipupoje. O61ie cnocoObl X MOTYyYSHHS. 1
12 OO0mias XxapaKTepruCTHUKa 3JIEMEHTOB | TPYMIBI TJIABHOM MOATPYIIIIEL. 1
13 CoeuHeHus EN0YHbIX METaJIOB . 1
14 OO0m1as XxapaKTepUCTHUKA 3JIEMEHTOB TJIaBHOW moArpynimsl [ rpymmbr. 1




15 CoenrHeHNs MIETOYHO3EMEILHBIX METAJIOB. 1
16 AnoMHHHH ero pu3nyecKre 1 XUMHUYECKHE CBOMCTBA. 1
17 CoenrHeHNns aTFOMUHUS. 1
18 Keneso ,ero ¢pusnueckre 1 XUMUYECKUE CBOWCTBA. 1
19 I'enetnueckue psiapl Fe +2 u Fe +3. 1
20 O06o006meHne MmaTepuana 1o reme «MeTauib 1
21 Konrponbnas padora Nel mo teme «MeTays» 1
Xumuyeckuil npakTukymNel. (2 v)
22 [Tpaktuyeckas paboraNel.OcymiecTBieHre NENOYKH XUMHUECKUX IpeBpameHnid. | 1
23 ITpaktrueckas padotaNe2. [TosryueHue u CBOMCTBA COCTMHEHU METAIIJIOB. 1
[Tpaktuyeckas padoraNe3.PemieHne SKCIEepUMEHTANIBHBIX 33/1a4 Ha
24 pacro3HaBaHHUE M MOJYYCHHUE BEIIECTB. 1
Hemerasisbl (23 1)
25 OO0m1as XxapakKTepUCTUKA HEMETAJIOB. 1
26 XapaKTepucTHKa BOJIOPOIa 1
27 XUMHUYECKUE CBOMCTBA, MOJIYYCHUE U IPUMEHEHUE BOIOPO/IA. 1
28 OO61as XapakTepUCTHKA raJlareHOB. 1
28 CoeIMHECHUS TAJIOTCHOB. 1
30 Kucnopos. 1
31 XUMHUYECKUE CBOMCTBA, MOJIYYCHUE U MPUMEHEHHE KUCIIOPO/Ia. 1
32 Cepa, ee (pu3HUECKHE U XUMUYCCKUE CBOMCTBA. 1
33 Oxcunpl cepol( IV) u (VI) 1
34 CepHasi KUCJIOTa M €€ COJIH. 1
35 A3OT U ero cBOMCTBA. 1
36 AMMUaK, ¥ ero CBOICTBa. 1
37 Coutt aMMOHWSL. 1
38 A30THas KUCJIOTA U €€ CBOMCTBA. 1
39 Count a30TUCTON M a30THOM KHCIIOT. 1
40 docdop. 1
41 Coenunenus Gocdopa. 1
42 Yrnepon. 1
43 Oxcuapl yraepona (ID u (1V). 1
44 Kap6oHaThl. 1
45 Kpemuuii. 1
46 O0001enune 3Hauuii mo teMe «HemeTauisy 1
47 Konrtpomnbnas padora Ne2 o teme «Hemeraiby 1
XuMnyeckuii NpakTuKymNe2 (2 v)
[TpakTudeckas pabotaNel Pemienne skcriepuMeHTANBHBIX 32/1a4 IO TEME
48 "TToarpynma kuciopozaa" 1
[TpakTuueckast pabotaNe2.Penienne sKCrIepUMEHTANTBHBIX 33/1a4 110 TEMe
49 "TToarpynmsl a3oTa u yriaepoaa” 1
50 [Tpaktrueckas padoraNe3 [TomydeHue, coOnpanue u pacro3HaBaHUE Ta30B. 1
Opranunyeckue Bemecrtna. (9 4)
51 [IpeameT opraHnyecKoi XUMUH. 1
52 ITpenenbHbIE YIIIEBOJOPOIbI: AJIKAHBIL. 1
53 YTIIeBOAOPOIBI: AJTKEHBI. 1
o4 CnupTsl. 1
55 AJbJeruibl. 1
56 Kap6onoBsie kucinoTel. CioxHbIE YPUPHI 1
57 AMHMHOKHUCHOTHI. benku. 1
58 YreBoibl, JKUPHI 1
59 [Tonumepsl. 1
60 KoHnTtposbHas pabora. 1
O0o0menne 3HaHUH 110 XMMHH 32 KYPC OCHOBHOM IIKOJIBI. (8 1)
61 Ilepnouueckuil 3aKOH U IEPUOINYECKAs] CUCTEMAa XUMHUUIECKUX d1eMeHToB J[. 1. 1




MenzeneeBa B CBETE€ YUEHUs O CTPOCHUU aTOMa.

62-63

CrtpoeHue BenecTna.

64-65

XUMHUYECKUE PEAKIINH.

66-67

Kiaccer xumudeckux coenuaeHuii B ceere TO/I.

68

HroroBas koHTpoJIbHAs paboTa.

RINNIN
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