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Ilnanupyemblie pe3yabTaThl 0CBOCHUS NMpeaMeTa

JInyHOCTHBIE pe3yJIbTaThI

Yyamuiics qOKEH:

3HaMb U NOHUMAMb: OCHOBHBIE HCTOPUYECKUE COOBITHS, CBSI3aHHbBIE C Pa3BUTHEM XUMUU U
00IIIeCTBa; JOCTHKEHHUS B OOJIACTM XUMHH M KYJIbTYpHBIE TPagulMH (B YaCTHOCTH, HAay4HBIC
TPaJULMK) CBOEH CTpaHbl; OOLIEMHUPOBBIE TOCTUKEHUS B 00JaCTH XMMUHU; OCHOB-HbIE IIPUHIIUIIBI U
NpaBUja OTHOIICHUS K TNPHUPOJE; OCHOBHI 3A0pPOBOro o0pa3a XU3HU M 3I0pOBbECOEpPETarONINX
TEXHOJIOTUH; IIPAaBWJIA IOBEACHHS B 4YPE3BBIYAMHBIX CHUTyalMsX, CBA3aHHBIX C BO3ICHCTBHEM
Pa3NMYHBIX BEUIECTB; OCHOBHBIC MpaBa W O0S3aHHOCTH TPaKJaHWHA (B TOM YHMCIIE yYalllerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, MPO()ECCHOHAIBHBIM U JKU3HEHHBIM CaMOOIPEEICHUEM; COLUAIBHYIO
3HaYMMOCTb U COZIep)KaHue MPO(EcCHii, CBI3aHHBIX C XUMHEHH;

UCNBIMbIEAMb: YYBCTBO TOPAOCTH 3a POCCHUICKYI0 XMMHUYECKYI0 HAyKy U YBaXCHHE K
UCTOPUU €€ Pa3BHUTHUS; YBAKECHUE W NPHUHATHE TOCTH)KEHUH XMMHUU B MUPE; JIIOOOBb K MPHPOJIE;
YB@O)KEHUE K OKPYXKAIOIIMUM (y4yalluMCs, YYUTEISIM, POAUTENAM M JAp.) — YMEThb CIyllaTbh U
CIIBIIIIATh TApTHEpa, MPU3HABATH MPABO KAXKIOTO Ha COOCTBEHHOE MHEHHE, IPHHUMATh PEIICHUS C
Y4ETOM MO3ULUH BCEX YYaCTHHMKOB; UyBCTBO IIPEKPACHOIO M ICTETUYECKUX YYBCTB HA OCHOBE
3HAKOMCTBA C MHMPOM BEIIECTB M MX [PEBPALIECHUN; CAMOYBAXEHHE M 3MOLMOHAJIBHO-
MIOJIOKUTEIIbHOE OTHOLIEHHUE K cele;

npusHaeamy: 1IEHHOCTb 3JI0pOBbS  (CBOET0 W  JPYrux Jitojed); HeoOX0IUMOCTb
CaMOBBIPAKEHUS, CAMOPEAIN3aLIUN, COLUAIBHOIO IPU3HAHMS;

0co3Haéams. TOTOBHOCTb (MJIM HETOTOBHOCTb) K CAMOCTOSTEIbHBIM IOCTYHNKAaM U
JeUCTBUSAM, OTBETCTBEHHOCTb 3a HMX pe3yJbTaTbl; T'OTOBHOCTb (WM HETOTOBHOCTB) OTKPBITO
BBIPAKAaTh ¥ OTCTAUBATh CBOIO MO3ULMIO U KPUTUYHO OTHOCHUTHCS K CBOMM IIOCTYIIKAM;

NpoA6IAMb. FIKOJIIOTUIECKOE CO3HAHME; J0OPOKENaTEIbHOCTD, I0BEpUE U BHUMATEIbHOCTD K
JIIOJIM, TOTOBHOCTb K COTPYAHHUYECTBY U JIpYkO0€, OKa3aHUIO MOMOILU TEM, KTO B HEH HYXIAeTCs;
0000IIeHHbIN, YCTOMUMBBIA M W30MpATENbHBIA I103HABATENIbHBIA HMHTEPEC, WHUIMATUBY U
JM0003HATENBHOCTD B U3yUYE€HUU MUPA BELLIECTB U PEAKIMIL; 11eIeyCTPEMIEHHOCTh U HACTOMYMBOCTh
B JIOCTWXKEHUU LieJed, TOTOBHOCTU K IPEOJIOJIEHUIO TPYAHOCTEH; yOeXKI€eHHOCTh B BO3MOXKHOCTH
MO3HAHUS TMPUPOJBI, HEOOXOAMMOCTH pa3yMHOIO HCIOJb30BaHUSI JOCTHKEHMM HAyKu U
TEXHOJIOTUH [T pa3BUTHS OOIIECTBa;

yMemsb: YCTAHABIMBATH CBS3b MEKJY LEJIBI0 H3Y4EHUS XMMHU M TEM, I 4ero OHa
oCylIecTBIsieTCS (MOTHBAMHU); BBIMOJHATE KOPPUTHPYIOUIYIO CAMOOLEHKY, 3aKJIIOYAIOIIYIOCsS B
KOHTPOJE 3a IPOLECCOM M3y4YeHUs XHMHUHM M BHECEHUU HEOOXOJUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIUX 3TalaM M CIoco0aM HM3y4eHHUs Kypca XHMHHU; BBINOJHATH PETPOCHEKTUBHYIO
CaMOOLICHKY, 3aKIIOYaOIIYIOCs B OLCHKE IIpolecca U pPE3ysbTrara WM3y4EeHHs Kypca XUMHH
OCHOBHOW IIKOJIBI, ITOABEJACHUN UTOTOB HAa OCHOBE COOTHECEHMS L€V U PEe3yNbTaTOB; CTPOUTH
KHU3HEHHbIE U TpO(ecCHOHAIbHbIE IUIAaHBl C YYETOM KOHKPETHBIX COLMATbHO-MCTOPUUYECKUX,
MOJINTUYECKUX M SKOHOMUYECKUX YCIOBHI; OCO3HaBaTh COOCTBEHHbIE LIEHHOCTH M COOTBETCTBUE
UX NPUHUMAEMBbIM B JKM3HU DPEILICHMAM; BECTH IUAJIOr HAa OCHOBE PABHOIIPABHBIX OTHOILLUECHHUNU U
B3aMMHOI0 YBa)XCHMUsI; BbIIETISATh HPABCTBEHHBIN aCIEKT MOBEACHUSI 1 COOTHOCUTH MOCTYIKU (CBOU
U Jpyrux Jojei) M coObITHS C NPUHATBIMH ATHUYECKMMHM HOPMaMH; B TIpelenax CBOMUX
BO3MOKHOCTEH MPOTUBOAECHCTBOBATH ACHCTBUSAM W BIUSHHUSAM, NMPEACTABIISIONMM yrpo3y KU3HH,
3JI0pOBBIO U OE30MACHOCTH JIMYHOCTH U OOILECTBA.

MeTtanpeaMeTHblie pe3y/JbTaThl

® [IPUMEHSTHh UMEIOIINECS 3HAHNUS U HaBBIKU apU(PMETUUECKUX U anreOpanyeckux pacueToB K

PEILIEHUIO XUMHUYECKUX 33J1a4; pa3BUBATh CIIOCOOHOCTH T'€HEPUPOBATH HJIEH U ONIPENIENATh

CpeacTBa, HEOOXOAUMBIE JUISl UX peaTn3aluu.
® CTPOUTH KIacCU(UKAIMIO cpa3y MO HECKOJIBKUM MPU3HAKaM CpaBHEHUS (Ha MpUMepe
XUMHUYECKHUX PeaKIuii), MTOHMMas OTPaHUYEHHOCTH JIF0OOH KIaccu(puKaIuy;

® OCYUIECTBIIATH XUMUYECKUH SKCIIEPUMEHT (HalpUMep, UCCIEA0BAHNUE 3IEKTPOIIPOBOJHOCTH
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TBEP/BIX BEIIECTB M PACTBOPOB, MPOBEICHUE PEAKIINIl 0OMEHA B pacTBOPax AJIEKTPOJIUTOR);

®  AHATM3UPOBATH SKCIIEPUMEHTAIbHbIC JAaHHEIC,

e iIaccu(UIMPOBATh BEIISCTBA MO PA3HBIM MpPH3HAKAM CPABHEHHS, B TOM YHUCJIE C TOYKH
3peHUsl IIEKTPOIPOBOTHOCTH UX PACTBOPOB;

e kiaccu(UIUPOBaTh XUMHYECKUE PEAKIMU IO YHCIY W BUAY PEAarcHTOB W IPOIYKTOB,

BBIJICJIICHUIO WJIU TTOTJIOMICHUIO TETUIOTHI, 00PaTUMOCTH, HATMYHIO TIEPEHOCA HIICKTPOHOB;

CTPOUTH rpapuUecKre MOJICTU XUMUYECKUX MPOLIECCOB (JIUCCOIIUAIUS, TUIPATAI);

CTPOUTH, BBIABUTATH U (JOPMYITUPOBATEH TUIIOTE3HI,

COIIOCTABJIATH OMIO3UIIMOHHBIC TOUYKH 3PEHUS Ha HAYIHYIO TIPOOIIEMY.

WCIIOJIb30BaTh TaKHE WHTEIUICKTyaJlbHBbIC OMNEpallMH, KaK aHadu3 U CHHTE3, CPaBHEHUE,

000011IeHrE, CUCTEeMAaTH3AIIHS, TIOUCK aHAJIOTOB;

¢ JUTFOCTPUPOBATH Ha KOHKPETHBIX IIPUMEPaX CIOKHOCTh CTPOCHUS MaTEepHH, MHOTOOOpa3ue
BEIIECTB; OOBSCHATH MPUYUHBI ATOTO MHOrooOpasus (Ha MpUMepe MPOCTHIX BEIIECTB —
AJUTOTPOIIHS ),

®  paCIIUPATh UHTEIUICKTYATbHBIA KPYro30p 3HAHUSMHU 00 UCTOPHH OTKPBITUS JIEMEHTOB U UX
COCIMHEHMH, 00 OCHOBHBIX IPUHIIMITAX ¥ 3aKOHOMEPHOCTSIX €CTECTBEHHBIX HAYK

® MOJEIMPOBATh CTPOCHHE ATOMOB JIEMEHTOB METAJLIOB (Ha MPUMEPE JICMEHTOB MaJIbIX
MIEPUOJIOB U KeJie3a); JeJIaTh BHIBOIBI;

® [IPOBOJUTH KOPPEISAIINIO MEXKITY COCTABOM, CTPOCHHUEM U CBOWCTBAMH BEIIICCTB;

®  ONpEICNATH eI U 33JIa4H JeATSIIbHOCTH U IPUMEHSTh UX Ha IPAKTHKE.

IIpeaMeTHBIMH pe3yJbTAaTAMH HU3ydeHHMsI Kypca «XuMmunm» 8-9-x Kilaccax sBISIOTCS
CIIEIYIOIE YMEHUS:
8 Kiacc

— J1aBaTh OIPEACIICHUS MOHATHI: «QJIEMEHT», «aTOM», «MOJIEKYJa», «BEIECTBOY, «IIPOCTHIC U
CJIOKHBIE BELIECTBA», «OTHOCUTENIbHAS aTOMHAs Macca», «OTHOCUTENIbHAS MOJIEKYJIsIpHas
Macca», «MaccoBas JOJIs DJIEMEHTA B COCAUHEHUN», «XMMHUYECKAs pEaKUUs»; ONKCHIBATH
CBOMCTBAa pa3jIMYHBIX BEUIECTB; HAONIOAATH IMPOBOJUMBIE CAMOCTOSITEIBHO WM JPYTMMH
YYallUMHUCS OIIBITHI, MPOBOAUTh XMMUYECKUN DKCIIEPUMEHT; OKa3bIBaTh IEPBYIO IOMOIIb
IIPU OTPABJICHUSAX U TPaBMax B J1a0OpaTOpUU.

— JaBaThb ONpEIEICHUS IOHATUH: «BAJICHTHOCTBY, «OKCHI», «KHUCJIOTa», «COIb),
«OCHOBAaHHE», «pPacTBOP», «MaccoBasi JOJsA PACTBOPEHHOIO BEILECTBA»; OIMUCHIBAThH
CBOMCTBA KHMCIIOPOJIa, BOAOPOA, BOABL;

— 3HAaTh CIOCOOBI MOJIyYEHHs] KUCIOPOAa M BOJOPOJIa B MPOMBIIIJICHHOCTH U B JIAOOPaTOpHH;
MIPOBOJIUTh XUMHMUYECKUM IKCHEPUMEHT MO IMOJYYEHHIO KHCIOPOJa; COCTaBIATH (HOPMYJIbI
CJIOKHBIX BEIIECTB 110 BAJICHTHOCTH.

— IIOHUMATh CYIIHOCTb '€HETUYECKOMN CBA3U MEXKIY Pa3IUYHBIMU KJIACCAMHU HEOPraHUYECKUX
BEIIIECTB; ONHUCHIBATh BaKHEHIINE CIOCOOBI MOMYYEHUS U XMMUYECKHE CBOMCTBA OKCHUJIOB,
KHMCJIOT, OCHOBAHHMM M COJIEH; OCYIIECTBIATh XUMUYECKNE ITPEBPAILICHHS, WITIOCTPUPYIOIIHE
TEHETHUYECKYIO CBS3b; HAOOIaTh IPOBOIMMBIE CAMOCTOSTEIBHO U IPYTUMH OIBITHI

— paccmaTpuBaTh aTOM KAaK XMMHYECKH HEIEIMMYK0 YaCTHILy CJIOKHOTO CTPOCHMS; 3HATH
HUCTOPUYECKYI0 U coBpeMeHHYyIo (opmynupoBku [lepumonuueckoro 3akona [JI. W.
MeHeneeBa; ONMUCHIBATL U MOJAEIHUPOBATH AIEKTPOHHOE CTPOECHHUE aTOMOB JJIEMEHTOB
MaJbIX IMEPUOJIOB; J1aBaATh OIPEIEIICHUE MOHATHUS «XUMUYECKHM 3JIEMEHT»; MPEICTaBIIAThH
JIBOUCTBEHHYIO  (KOPIYCKYJIIPHO-BOJHOBYIO) TPUPOAY DJIEKTPOHA; IPOTHO3MPOBATH
CBOMCTBA HEW3YYEHHBIX BEIECTB, MONb3YACh lleprnonnueckoil CUCTEMON XHMHYECKHUX
anemenToB JI. 1. MenzeneeBa v 3Hasi CBOMCTBA YKE U3YYCHHBIX.

9 kiacc



— TPOBOAWUTH pacueTsl Mo (GopMmyliaM M ypaBHEHHUAM XHMHUYECKHUX PEAKLIUN; ONepupoBaTh
MOHSATHEM «MOJIbY; Pa3INuaTh a0COJIOTHYIO U OTHOCUTEIIBHYIO MJIOTHOCTH T'a30B; TOHUMATh
CMBICJI (I)OpMy.HBI XUMHYCCKOI'0 COCAMHCHUA U YpaBHCHHA PCAKIUH. AAaBATb OIPCACIICHHUA
MOHATHI: «AJICKTPOIIUTY, «HEITEKTPOIUT, «IJCKTPOITUTHUCCKAS AUCCOIHAIUS», CTEICHb
JTCCOIIMAIIUNY, «PABHOBECHE», «CKOPOCTb PEaKIUH», «OKUCIUTEIbY», «BOCCTAHOBUTEIDY,
«OKHCJICHHE», «BOCCTAHOBJICHHE», <(OQJICKTPOJM3», «TCIUIOBOM A(PPEKT XUMHUYECKOI
peaKIMmu», «3IK30TCPMUUYCCKHI U DHIOTCPMHUCCKHI MPOIECCHI»; PAa3ACIATh AJICKTPOIHUTHI
Ha CHJIbHBIC U CJ1a0bIe; 3aMChIBaTh COKPAIIICHHbBIC M TOJIHbIC HOHHBIC YPABHEHHS PEaKIIni;
(dbopMynIupoBaTh TPHU3HAKA HEOOPATMMOIO MPOTEKAaHUs PEAKIMii OOMEHa B BOJHBIX
pacTBOpax 3JIEKTPOJIMTOB; 3HATH KITACCH(DUKAIMIO XMMUYECKHX PEaKIMi M0 0OpaTUMOCTH;
dopmynupoBare npuniun Jle Illarense w aHamu3upoBaTh (aKkTOphl (Ha KaueCTBEHHOM
YPOBHE), BIUSIONME HA BEIMYHUHY CKOPOCTH XHMHYECKOH pEaKIUH; MOHHUMATh CYIIHOCTb
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEaKIMM Kak [pollecca IepeHoca dJIEKTPOHOB;
OMHUCHIBATL (B TOM YHCIC M YPaBHEHHSIMH PEaKIUil) MPOIECChl, MPOTEKAIOIIUE MPU
AIIEKTPOIIM3E PACILIABOB AJICKTPOIUTOB
— ONHWCHIBATh M pa3aMyaTh H3YYCHHBIC XHMHUYCCKHE BellecTBa (XJOp, XJIOPOBOIOPO/I,
XJIOPHIBI, CEPY, CEPOBOJOPOJI, CEPHUCTHIN Ta3, CEPHYIO KUCIOTY U €€ COJIH, a30T, aMMHAK,
a30THYIO KHUCIOTYy M ee cour, Qochop, GochopHyrO KHCIOTY, YIJIEpOI, YTrapHBIA H
YIJIEKUCIIBIN Ta3bl, YTOJIbHYIO KUCIOTY U €€ COJIH, OKCHI KPEMHUS, KPEMHHUEBYIO KHCIIOTY H
€e COJIM); KaueCTBEHHO OIPEC/IATh HAJIMYUE B COCAMHEHUSIX aHHMOHOB COJISIHOM, CEpHOM,
YrOJIbHOW U KPEMHHEBOM KHCIIOT; KJIaCCU(BHUIIMPOBATh H3YYCHHBIC XUMHUECKHE COCAUHCHUS
I10 PA3HBIM IIPHU3HAKAM;
— OMNHKCHIBATh JICMOHCTPAIIMOHHBIE U JITAOOpATOPHBIC OSKCICPUMEHTHI C H3YYCHHBIMHU
BEIIECTBAMH;, aHATM3UPOBATH HKCIEPUMEHTBI U TEOPETHUECKHE CBEICHMUS, JeaTh M3 HUX
YMO3aKJIOUYCHUA U BBIBOJBI.
— (dopmynupoBaTh OOIIME CBOWCTBA METAIOB KAaK XHMHYCCKHX 3JIEMEHTOB M IMPOCTHIX
BEIIIECTB; OMKCBIBATH HJICKTPOHHOE CTPOCHHE aTOMOB 3JIEMEHTOB META/UIOB; OMUCHIBATH U
AHAJIIM3UPOBATDH CBOMCTBA IMMPOCTBIX BCIICCTB-MCTAJIJIIOB (Ha MMpUMEPEC MICTOYHBIX MCTAJJIOB,
KaJIbIIMs, AIFOMUHUS, XKeJe3a) U UX COCAMHEHUI; MPOBOJUTh CAMOCTOSITEIIBHO, HA0II01aTh
(Ha YPOKE U B HOBCGI[HCBHOI;’I )KI/ISHI/I), OIMUCBIBATh U aHAJIU3UPOBATL XUMHNYCCKHUC SIBJICHUA,
XapaKTePU3YIOIIUE Pa3JIMYHbIC CBOMCTBA METAUIOB W WX COCIUHCHHN; Ka4eCTBEHHO
OMPCACIIATh HAJIMYUC B COCAMHCHUAX HATPUA, KaJIud, KaJlblUsd, KCJIC3a.
— CTPYKTYpHpOBaTh M3y4YCHHBIH MaTepral W XUMHUYECKYI0 HH(OPMAIIUIO, MOJYYCHHYIO U3
JPYTUX UCTOYHUKOB
BbINyCKHUK HAYYHTCS:
® XapaKTepH30BaTh OCHOBHBIC METOJIbI TIO3HAHUS: HAOIIOICHHE, U3MEPEHHE, IKCIICPHUMEHT;
® OIMCHIBaTH CBOMCTBA TBEPHABIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACIAS UX
CYIIECTBEHHbIE PU3HAKHY;

® pPACKphLIBATh CMBICJI OCHOBHBIX XUMHWYCCKHUX HOHATHU «aTromy», «MOJICKYJIay,
«XUMHYECKHH JJIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «BAICHTHOCTHY,
«XHUMHUUYCCKas pC€aKiHrsia», UCIIOJIb3Yyd 3HAKOBYIO CUCTEMY XUMHU,

® pacKpbIBaTh CMBICII 3aKOHOB COXPaHCHHS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJISIPHOU TCOPUH;
pas3iinydaTtb XUMHYCCKUEC U q)HSI/I‘IeCKI/Ie SIBJICHUS,
Ha3bIBaTh XUMHUYCCKHUE JJICMCHTHI,
OIPEIETISITh COCTAB BEIIECTB 10 UX (opMyiam;
OTIPEIENIATh BAJIGHTHOCTh aTOMA 3JICMEHTA B COCTUHCHHMSIX
OMPECACIIATh THII XUMUYCCKHUX peaKHHﬁ;
Ha3bIBaTh NPU3HAKU U YCIIOBHSI TPOTCKAHHUS XMMUYCCKUX PEaKITHii,
BBISIBJISATh TPU3HAKH, CBUJCTEIBCTBYIOIIUE O MPOTEKAHUU XUMHUYECKOW pPEakKIuu Tpu
BBITMOJIHEHUH XUMHUYECKOTO OIIBITA;



® COCTaBIIATH (POPMYIIbI OMHAPHBIX COEIMHEHUH;

® COCTaBJIATh yPAaBHEHUS! XUMHUUYECKUX PEaKLIUN;

e co0OmrofaTh npaBuia 6e30MacHoON padoTh! IIPU MPOBEJEHUHN OIBITOB;

® [10J1b30BATHCS JJAOOPATOPHBIM 00OPYAOBAHHEM U MOCYOM;

® BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELECTB;

® BBIYKCIATH MACCOBYIO JIOJIFO XMMUYECKOT'0 3JIEMEHTA 110 (popMyJie COeIUHEHMS;

® BBIYHCIATH KOJMYECTBO, OObEM HJIM MacCy BEIIECTBA IO KOJHYECTBY, 00bEMy, Macce
peareHToB WM IPOAYKTOB PEAKIINH;

® XapaKTepU30BaTh (pU3MUECKHE M XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCI0pOJaa U
BOZOPOJA;

® TI0Jy4aTh, cCOOMPATH KUCIOPO ¥ BOAOPOL;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEUIECTBA: KUCIOPOI, BOAOPOL;
pacKpbIBaTh CMBbICI 3aKOHA ABOTaipo;
PacKpbIBaTh CMBICI IOHATHH «TETIOBOM 3 (EKT peakum», «MOISIPHBIA 00bEM»;
XapaKTepu30BaTh (HU3NIECKHE U XUMHUECKUE CBOMCTBA BOJIBL;
PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;
BBIYHCIIATH MACCOBYIO JIOJIK0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATH PACTBOPHI C OIPEIAECIEHHON MacCOBOM [10JIEN PACTBOPEHHOT'O BEILIECTBA;
Ha3bIBaTh COCIUHEHMS U3YUECHHBIX KIACCOB HEOPTAHUUYECKUX BEILECTB;

® XapakTepu3oBaTh (U3MYECKHME M XUMHUYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KUCIIOT, OCHOBAHHUM, COJIEH;

® OIpeAesaTh IPUHAJIEKHOCTD BELECTB K ONPEAEICHHOMY KJIacCy COEAMHEHUI;

® COCTaBIATH (POPMYJIBI HEOPIraHUYECKUX COEIMHEHUN N3YUYEHHBIX KIIaCCOB;

® IIPOBOAMTH ONBITHI, IOATBEPXKAAOIIME XMMHUECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® DACIIO3HABATH OIBITHBIM IYTEM PACTBOPHI KUCIOT U LIEJIOYEH MO MU3MEHEHHIO OKPAacKu
MHMKATOpa;

® XapaKTEepU30BaTh B3aUMOCBS3b MEXY KJIaCCAMU HEOPraHUYECKUX COCIUHEHMUI;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona /I.11. Menneneesa;

® OOBACHATh (U3MUECKUH CMBICH AaTOMHOIO (MOPSAKOBOIO) HOMEpa XHUMHUYECKOTO
3JIEMEHTa, HOMEPOB I'PYIIIBI U NTeproja B nepuoanyeckoit cucreme .M. Menneneena;

® OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHs CTPOEHHUS aTOMOB, CBOWCTB 3JIEMEHTOB B
Ipezieax MajbIX IEPUOIOB U INIaBHBIX NMOATPYII;

® XapakTepU30BaThb XMMHUYECKHE 3JIEMEHTHI (OT BOAOPOJA A0 KalbliMsg) HAa OCHOBE MX
M0JIOXKEeHU B neproanueckoi cucreme JI.M1. MenzaeneeBa 1 0coOEHHOCTEN CTPOEHUS UX aTOMOB;

® COCTaBJIATh CXEMBI CTPOEHHUS aTOMOB IEPBBIX 20 AJIEMEHTOB NEPUOJUYECKONW CHUCTEMBI
JI.1. Menneneena;

® DPACKpBIBATh CMBICI MOHATHI: «XUMHUYECKasl CBA3bY, «AJIEKTPOOTPULIATEILHOCTDY;

® XapakTepu30BaTb  3aBUCUMOCTb  (U3MYECKUX  CBOMCTB  BEIIECTB  OT  THUIMA
KPHUCTAJUTMYECKOUN PEHIETKH;

® OMNpeAeATh BUJ XUMUYECKON CBA3M B HEOPTaHUYECKUX COCIMHEHUSX;

e u300paxaTb CXEMbl CTPOEHHS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pPa3HbIMU BHJIaMU
XUMHYECKHUX CBS3CH;

® DACKpbIBaThb CMBICH IOHATHH  «MOH», «KAaTHOH», «AHUOH», <«OAJEKTPOJIUTHDY,
«HEINEKTPOJIUTBDY), «JIEKTPOJUTHYECKAST AUCCOLMALULY», «OKUCIUTEIbY», «CTENEHb OKUCIECHUS
«BOCCTAHOBHTEIIbY, OKHCIIEHHUE), «BOCCTAHOBIICHUEY;

® OIpEACIATh CTENEHb OKUCIEHNS aTOMa JIEMEHTA B COEIMHEHUH;

® DPACKPBIBaTh CMBIC]I TEOPUHU NIEKTPOIUTUUECKON AUCCOLUALINY;

® COCTaBJIAITh YPaBHEHUS JIEKTPOJUTHUECKON AUCCOLMALMM KUCIIOT, IIEI0YEH, COTIEH;



® OOBSCHATH CYIIHOCTh MPOIECCa SICKTPOJUTHUCCKON TUCCOIMALMU M PEAKIMii HOHHOTO
oOMeHa;

COCTABJISATH TOJIHBIC U COKpAIllCHHbIC HOHHBIC YPaBHEHHS peakiiiu 0OMeHa,
OIPEIENIATh BO3MOXHOCTD ITPOTCKAHHS PEAKIIUii HOHHOTO OOMCHA;

MIPOBOJIUTH PEAKIIMHU, TIOATBEPIKIAIOIINE KAUeCTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB;
OTIPEIENIATh OKHCIUTEb U BOCCTAHOBUTEID;

COCTaBIISATh YPABHEHUS OKUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINH;

Ha3bIBaTh (PAKTOPHI, BIUAIONIME HA CKOPOCTh XMMUYECKON PEaKIuH;
KJ1accu(UIUPOBATh XUMUYECKHE PEAKIINU TI0 Pa3IMYHBIM IPU3HAKAM;

® XapaKTepH30BaTh B3aUMOCBSI3b MEXIy COCTABOM, CTPOCHUEM U CBOWCTBAMH HEMETAJLIOB,;

® TIPOBOJHTH OIBITHI MO TOJXYYCHUIO, COOMPAHUI0 M HM3YYCHHIO XMMHUYECKHX CBOICTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHUaKa;

® paCIO3HaBaTh OIMBITHBIM IYTEM ra3000pa3HbIe BEIIECTBA: YIIICKUCIBIN Ta3 U aMMHUAK;

® XapaKTepH30BaTh B3aUMOCBS3b MEXKy COCTABOM, CTPOCHHUEM U CBOWCTBAMH METAJIIOB;

e Ha3bIBaTh OPraHMYECKUE BEIIECTBA MO MX (OpMyJie: METaH, dTaH, ITHJICH, METaHOJ,
ATaHOJI, TJMIIEPHH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAsI KUCJIOTA, CTCAPUHOBAs KUCIIOTA, OJIEUHOBAS
KHCJIOTA, [III0K034,

® OIICHMBATh BIHMSHHE XHMHUYECKOTO 3arpsi3HEHUS OKPYXKAMOIIEH Cpelbl Ha OpraHu3M
YeJI0BEKa;

® TPaMOTHO OOPAIATHCS C BEIIECTBAMH B ITOBCEIHEBHOM JKU3HU

® OIpEIeNATh BO3MOXKHOCTH NPOTEKAHUS PEaKIMid  HEKOTOPBIX  IMPEICTaBUTEICH
OpPraHUYECKUX BEIICCTB C KUCIOPOIOM, BOJOPOIOM, METAIJIAMH, OCHOBAHUSMH, FaJIOTCHAMH.

BbINYyCKHUK MOJYYUTBO3MOKHOCTh HAYUHTHCS

® gblOBUCAMb U NPOBEPSMb IKCHEPUMEHMATbHO 2UNOMe3bl O XUMUYECKUX CBOUCMEAX
geujecms Ha OCHOBe UX COCMABA U CMPOeHUsl, UX CHOCOOHOCMU 8CIMYNAMb 8 XUMUYeCKUe peaKyuu,
0 Xapaxkmepe 1 npOOYKMAX pPa3IUYHbIX XUMUYECKUX PeaKyYUull,

® Xapakmepuzoeamuv 6eujecmea no COCmaegy, CMpOEeHUo U C8OUCMEAM, YCMAHABIUBAMD
NPUYUHHO-CIeOCMBEHHblE C8A3U MeAHCOY OAHHBIMU XAPAKMEPUCTUKAMU BEUeCmEd;

® cocmaensimb MOAEKYJAPHbIE U NOJHbIE UOHHbIE YPAGHEHUsL NO COKPAUJEHHbIM UOHHbIM
VDaBHEHUSIM,

® POCHO3UPOBAMb  CHOCOOHOCMb — Geujecmeéa  NPOosiGAMb  OKUCIUMENbHbIE  UIU
B0CCMAHOBUMETIbHBIE CEOUCMBA C YHemOoM CMeneHel OKUCICHUSI JJIeMEHMO08, 6X00SUX 6 €20
cocmaes;

® cocmaensimv  YPAGHEHUsI  Peaxkyuil,  COOMBEMCMEYIOWUX  NOCIe)08AMENbHOCIU
npespauyeHull HeOP2AHUYECKUX 6eUieCE PA3IUYHBIX KIACCO8;

® gbIOBUAMb U NPOBEPSAMb IKCNEPUMEHMANILHO 2UNOMe3bl 0 Pe3yIbmamax 6030euUcmaus
PA3IUYHBIX (YPAKMOPO8 HA USMEHEHUe CKOPOCU XUMUYECKOU PeaKyuu,;

® UCNONBL306aMb NPUOOPEMEHHbIE 3HAHUSL OISl IKONOSUYECKU SPAMOMHO20 NOBEOEHUs 8
OKpyicarouell cpeoe;

® UCNONBL306aAMb NPUOOPEMEHHbIE KIOYegble KOMNEeMeHYul npu 6bINOJIHEeHUU NPOEKMOs U
VUeOHO-UCCNe008AMENbCKUX 3A0ay NO U3VYEHUIO C8OUCME, CHOCO008 NONYYeHUs. U PACNO3HABAHUS
geujecms;

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECBAX U XUMUYECKUX NPOYECCax;

® Kpumuuecku OMHOCUMbCS K NCEBOOHAYYHOU UHDOpMayuu, HedoOpOCco8eCmHOU peKiame
8 cpedcmeax mMaccosoll uHghopmayuu,

® 0CO3HABAMb 3HAYEHUe MEeOPeMmuUYecKUx 3HAHUU No Xumuu O HNPAKMUYECKOl
0esmenbHOCU YeNl08eKd,

® 030a6amv MOOenU U cxembl OJisl peueHus Y4eOHbIX U NO3HABAMENbHBIX 3A0aY, NOHUMAMb
HeobXoo0uMocms coOM00eHUs. NPeONnUCanull, npeodiazaemvlX 8 UHCMPYKYUSAX NO UCHOIb308AHUIO
JleKapcme, cpedcma OblmoBol Xumuu u op.



Coaep:xanue TeM y4eOHOI0 npeamera

8 Kiacc

Beenenune. MecTo XxuMuu cpeau ecrecTBeHHbIX Hayk. IIpenmer xumun

Tema 1. [lepBoHayajibHbIe XUMHYECKHE TIOHSATHS

BemectBo. Uucteie BemecTBa M cMecu. MeTozsl paszaeneHus cMmeceil (puiapTpoBaHue,
OTCTauBaHUE, BHIIIAPUBAHUE, IEPETOHKA).

ATOMHO-MOJIEKYJIsipHOE yueHue. 3HadueHue padbot M. B. Jlomonocosa u JIk. JlanbToHa mjis
(bopMHpOBaHUS ATOMUCTUYECKOTO MHUPOBO33PEHHUS.

XUMHUECKUH 3JeMEHT Kak BHJ aroMoB. CHMBOJIBI 3J€MEHTOB. PacnpocTpaHeHHOCTh
3JIEMEHTOB Ha 3eMJIe U B KOCMOCE.

Mornekyna Kkak Menbuaiillas dYacTUIAa BeLIecTBa, oOOJafalom@as ero XUMUYECKUMHU
cBoiicTBaMM. BermiectBa MOJEKYJISPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH IIOCTOSIHCTBA
COCTaBa BELIECTB, UMEIOIUX MOJIEKYIISIPHOE CTpOeHUE. XUMHUUECKUuEe GOPMYJIBI.

Maccer atomoB 1 MosieKyd. [loHaTHe 00 OTHOCUTENBHOM aTOMHOM M MOJIEKYJISIPHOU Macce.

ITpoctele u cnoxHble BenecTBa. Meranisl U HeMeTabl. OpraHndeckue U HeopraHuuecKue
BELIECTBA.

N3MeHeHus, npoucxoaduye ¢ BeuecrsaMu. OGu3ndeckue sBJIeHUS U XUMUUECKUE PEaKIIUU.
[Ipu3Hakyu XMMUYECKUX peakuuil. XMMUYECKHE MTPOLECCHI B OKPYKAKOLIEM HAC MUPE.

3aKOH COXpaHEHHs MacChl BEUIECTB. YpaBHEHHE XUMHUYECKOH peakiuu. OCHOBHBIE THIIBI
XUMHUYECKUX  peakUuil: pa3lioKeHHe, COEAMHEHHE, 3aMelleHue, oOMeH. Beruncienue
OTHOCUTEJIbHOW MOJIEKYJISIpHOM Macchl BewiecTBa 1o Qopmylne. Bbluncienue maccoBod 101U
2JIEMEHTA B XUMHUYECKOM COEIMHEHUU.

JleMOHCTpalMOHHbIe  OnbIThI. OOpa3ubl HMHAMBUIYAIbHBIX  BEIIECTB  (METalIbl,
HEMeTaJlIbl, CJIOKHbIE BEILIeCTBa) U cMecel (pacTBophl, IpaHuT). ['openue marHus. Kunenue
cnupta. ['openue crnupra. ONbITE, NOATBEPXKIAIOIIME 3aKOH COXPAaHEHMsS MAacChl BEIIECTB.
OOpazoBaHue aMMHaKka MpU paCTUPAHUU CMECH TallleHOW M3BECTU C XJIOPHUJIOM aMMOHUS. OTBITHI,
J€MOHCTPHPYIOIIME IMOSIBICHUE OKPACKH MPHU CMEIIEHUM JIByX PacTBOPOB (TaHHUHA U Cynb(dara
xenesa (II), cynsdpara meau (II) m ammmaka, xentol KpoBstHOM comm u xymopuaa xkenesa (I1),
Hutpata cBuHua (II) 1 moguna kamus, ¢peHondransenHa u menoun). PazneneHne cMecu MeIHOTO
KyIopoca U cepbl paCTBOPEHUEM.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3llaMu MPOCTBHIX U CIOXHBIX BEIIECTB. 2.
Paznenenne cmeceil. 3. Xumuueckue sABiAeHHUS (TpOKaJIMBaHHE MEAHOHW  MPOBOJIOKHU;
B3aMMOJICHCTBHE MeJla C KHCIOTOM, pasjoXeHue caxapa Hpu HarpeBaHuu). 4. Paznoxenue
ManaxuTa. 5. CocTaBjeHuUE MAPOCTEPKHEBBIX MOJIENIEH MTPOCTEUIIINX MOJIEKYJI.

IIpakTnyeckue padorhl. 1. 3HaKOMCTBO ¢ JabopaTopHbIM oOopynoBaHueM. IIpaBuia
0e30macHOCTH MpH paboTe B XUMHUYECKOW sabopaTopuu. 2. OUYUCTKA 3arpsA3HEHHOI MOBapeHHON
COJIH.

Tema 2. Kucsopoa. Bonopoa. Boga. PacTBopsbi

Kucnopoa, ero pacnpocTpaHeHHOCTh B Hpupoje, (pu3MuecKkue M XUMHUYECKHE CBONCTBA,
MOJIy4eHUeE B J1abOpaTOPUU U IPUMEHEHHE.

Oxcuipl METAIIIOB U HEMETAILIIOB.

Banentnocts. CoctaBnenue ¢Gopmyi Mo BaJ€HTHOCTH.

Boznyx — cmech ra3os. Beigenenue kuciaoposa u3 Bo3ayxa. [lonstiue 00 MHEpTHBIX ra3ax.

['openne crnoxHbIX BemecTB B kuciaopoae. CTpoeHue MiaMeHH, TeMmIeparypa
BocrulaMeHeHus. [Inazma. Tymenue noxapos. Ornerymnrens. MennenHoe okucnenue. Ilonarue
00 amnorponuu. O30H — aJUIOTPOIHAsS MOIU(DUKALINS KHCIOPO/a.

Bopmopoa, ero pacmpocTpaHeHHOCTb B NpHUpoje, (U3NYECKHe W XHUMHYECKHE CBOICTBa,
MOJIy4eHUeE B J1a0OpaTOPUU U IPUMEHEHHE.

Kucnotst u conu. CoctaBnenue popmyi coseit. Coiu, UCHONb3yeMbIe B OBITY.
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Bopna, ee ¢pusnueckue cBoiictsa. [lonyuenne qucTuiimpoBaHHO#M Bobl. KpyroBopoT Boab! B
MIPUPO/JIE.

PactBopbl. PacTBOpHMOCTH BELIECTB B BOJI€. 3aBUCUMOCTb PACTBOPUMOCTH OT TEMIIEPATYpPhI
U naBieHus. MaccoBasi 10J1s1 pacTBOPEHHOr 0 BelecTBa. Kpucraimoruaparsl.

Xumuueckue cBoucTtBa BOJbl. [lonydeHue KHCIOT MpU B3aUMOJCHCTBUU  OKCHUJIOB
HeMeTaysioB ¢ Bojoil. Ilonarue o6 ocHoBanusax. [lomydeHue mienouedt mpu B3aUMOJICHCTBUU C
BOJIOM aKTUBHBIX METAJJIOB WJIM UX OKCUJIOB. [IpencraBienre o KUCIOTHO-OCHOBHBIX HHIUKATOPAX.

JleMoHCcTpalMoOHHbIe ONbIThI. ['openue yris, cepbl, pochopa u xe- je3a B KUCIOPOJE.
[Ipuemsr tymenus namenu. Ilomydenune Bojgopo- aa B anmapare Kunmna, ropenue Bojgopoja Ha
BO31yxe. BoccTaHoBieHne okcuja Meraimuia BoJopoaoM. B3pelB rpemydero raza. Bzaumopeiict-
Bue okcuna docdopa (V) ¢ Bopoil. Ileperonka Bonpl. YBenuueHne o0beMa BOABI IPU 3aMEP3aHUH.
3aBUCHMOCTh PACTBOPUMOCTH COJIM OT TEMIIEpaTypbl. BrinmaseHne KpUCTAIIIOB MPU OXJIAXKICHUU
HACeLIEHHOTO pacTBOpa (HUTpaTa Kajaus, aJlOMOKAJIMEBBIX KBACIIOB, MOJM-/1a CBUHLA). Mepbl
0e30macHOCTH MpHU paboTe ¢ KHcIoTaMu. B3ammopeicTBue HaTpus ¢ BojaoW. B3aumopeicTBue
BOJSTHOTO I1apa ¢ kene3oM. 'amenne n3Bectu. PasiokeHue BoAbl JJIEKTPUUECKUM TOKOM.

JlaboparopHble ONBITHI. 6. [Tonyuyenue KHCIIOpOJla  MpU  Pa3I0KEHUHU
KHUCJIOpoJicoAepKaux coeauHeHui. 7. Ilomydenwe BomOpoja W M3yUYE€HHUE €ro CBOMCTB. 8.
Jerunpartanus MmeaHoro Kymnopoca. 9. PacTBopuMoCTh TBEpABIX BEILIECTB B BOJIE U €€ 3aBUCUMOCTD
ot temrnepatypsl. 10. Pacrio3zHaBanue pacTBOPOB KUCIOT M OCHOBAHUI C TTOMOIIbIO MHANKATOPOB.

IIpakTuyeckne padorsl. 3. [lonyyeHue Kuciopoja pa3ioKeHHEM NEepMaHTaHaTa Kajaus U
M3y4yeHue CBOUCTB kuciopoga. 4. IlpurotoBiieHne pacTBOpa C 3aJlaHHOW MAacCOBOW JIOJIEH
PacTBOPEHHOT'O BEIIECTBA.

Tema 3. OcHOBHbBIE KJIACCHl HEOPTAHNYECKUX COeTHHEHMI

Oxkcunpl, UX KiIacCU(PHUKAIUS, B3aUMOJICHCTBUE C BOJOHM, KHUCIOTAaMH U IIEJIOYaMH.
B3aumoeiicTBre Mex 1y KUCIOTHBIMUA U OCHOBHBIMU OKCHJIAMH.

Kucnotel, ux xiaccudukanus, B3aUMOACHCTBHE C METaUIaMU, OCHOBHBIMH OKCHIAMH,
OCHOBaHUSMU U coyisiMu. [loHATHE O psiie HANPSHKEHUH METaJUIOB.

OcHoBanusi, UX Ki1accuukaius, B3aUMOACHCTBHUE IIENOYeH C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMU U COJIIMH. Pa3iioskeHne HepacTBOPUMBIX B BOJIE OCHOBAHH MpPU HarpeBaHUHU.

AmMoTepHbIe OKCUIBI U THIPOKCH/IBI.

Peakuus Helitpanuzanun. KucaoTHO-OCHOBHBIE MHIUKATOPBI.

Conu, uxX peakuuu ¢ KUCJIOTaMH, LIENOYaMu U JIPYyruMu coisiMu. [loHsATHE O KHUCIBIX U
OCHOBHBIX COJIfIX.

VYcnoBus, mpu KOTOPBIX peakiiusi 0OMeHa MPOoTeKaeT A0 KOHIIA.

['eneTnveckast CBA3b MEXKy OCHOBHBIMH KJIAaCCAMU HEOPTaHUYECKHX COCTMHEHUH.

JleMOHCTpAIMOHHBIE ONBIThHI. 3HAKOMCTBO C 00pa3liaMyu OKCUAOB. XMMHUECKHE CBOMCTBA
pacTBOpPOB KHUCIIOT, COJIEH U Iienoveil. Peaknusa HelTpann3auuu. BzauMoaencTBue okcuaa MeIu ¢
cepHOi KkucioTod. BiammoneiicTBue kapOoHaTta MarHusi ¢ cepHod KucinoTod. OcaxaeHue u
pPacTBOPEHHUE OCATKOB COJIEH U HEPACTBOPUMBIX THI-POKCHJIOB.

JlabopaTopHusble onbIThl. 11. X¥MHuyeckue cBONCTBA OCHOBHBIX M KUCIOTHBIX OKCUIOB. 12.
VYcnoBusi HEoOpaTUMOTO MPOTEKaHHWs peakuuii oomena. 13. XuMuueckue CBOWCTBA KHCIOT H
ocHoBaHuil. 14. IlomyueHne 0CaJKOB HEPACTBOPUMBIX THAPOKCHIOB M M3YYEHHUE MX CBOMCTB. 15.
[Tonyuenune amdoTepHOro THAPOKCHIA W U3YYEHHE €ro cBOMCTB. 16. Helrpamuzamms menodn
KHCIIOTOM B MpUCyTCTBUU (heHonTanenHa.

IIpakTuyeckne padorel. 5. ['eHeTMdeckas CBsI3b MEXAY OCHOBHBIMHM KJacCaMH
HEOPTaHMYECKUX COSAMHEHUN (BBIMOTHEHNUE [IENOYKA XUMHUYECKHIX TPEBPAIICHUN).

Tema 4. Ilepuoanueckuii 3akon /I. . Menaeneesa. Ctpoenne aromMa. XuMu4eckas
cBsi3b. CTpOeHMeE BelIeCTB B TBEPAOM, KUIKOM U ra3000Pa3HOM COCTOSTHUSAX

[lepBble TOMBITKA KIACCU(UKAIMA XUMHUYECKHX OJJIEMEHTOB. ['pynmbl 3JIEMEHTOB CO
CXOIHBIMHU CBOMCTBaMU. AM(DOTEpHBIE OKCUIBI U THIPOKCHIBI HA TIpuMepe IUHKA. [lepuoanyeckuit
3akoH U llepuonnueckas cucrema xumuueckux snemeHtoB [[. M. MenneneeBa. Ctpykrypa
[lepuoanueckoit cucreMbl xumudeckux snemeHToB J[. M. MenaeneeBa: mansie U Ooubliue
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MEPUO/IbI, TPYIIIBI U TOATPYIIIIHIL.

Hayuneiii mompsur J[. M. MenneneeBa. IlpenckazaHue CBOMCTB €€ HE OTKPBITHIX
DJICMCHTOB.

[InanerapHas Mojenb CTpoeHUs atoMa. AToMHOe sapo. M30TombI.

[TopsiAkoBBIM HOMEP XMMHUYECKOTO 3JIeMeHTa — 3apsj sjapa ero aroma. CoBpeMeHHas
dbopmynupoBka Ilepuoamdeckoro 3akoHa. PacmpenencHue SIEKTPOHOB B DJIEKTPOHHBIX CIIOSX
aTOMOB XMMHYECKHUX 3JIEMEHTOB 1—3-r0 meprnonoB. XapakTepUCTHKA XUMUYECKUX dIIEMEHTOB No
1—20 Ha ocHOBaHMHU WX MoOJoxkeHus B Ilepuoanueckoil cucreMe XUMUYECKUX 3ieMeHToB JI. U.
MeHeneeBa U CTpOEHUS UX aTOMOB.

Mertamnel w1 Hemetauibl B llepuogmyeckoil cucrteMe Xxumuyeckux syemeHTtoB [ U.
MenaeneeBa. 1EKTPOOTPULIATEIBHOCTD.

KoBasienTHass cBsi3b. MexaHusM o0pa3oBaHus, TMOJSpHAs W HEMOJSIpHAs  CBS3b.
HamnpaBneHHOCTh U HACBIILIEHHOCTh KOBAJIGHTHOM CBsi3U. CBOMCTBA KOBAJIEHTHBIX COCTMHEHUMN.

Nounnas cBa3b. Koopaunannonnoe unciio. CtpoeHue TBEpAbIX BellecTB. Kpucramnnueckue
1 aMmop(HBIC BEHIECTBA. ATOMHBIC U MOJICKYJISIPHBbIC KPUCTAILIBL. IOHHBIE KPUCTAILTBI.

JleMOHCTpalMOHHBIe ONBITHI. [lokaz 00pa3IOB MIENOYHBIX METALIOB M TaJIOTCHOB.
[TonyyeHnue OKCHI0B HEKOTOPBIX JIEMEHTOB 3-TOINEPHO/Ia U3 MPOCTHIX BEIIECTB, PACTBOPEHUE UX B
BOJIE M HUCIIBITAHUE PACTBOPOB MHAMKaTOpamMu. Bo3ronka noaa. OOpa3ibl HOHHBIX U KOBaJICHTHBIX
COCAMHEHHI. Moaenn KpUCTAIUIMYECKUX PEIIETOK KOBAJIEHTHBIX M HWOHHBIX COCIUHEHUM.
CornocraBieHue JIETy4eCTH Pa3IuyHbIX JKUJIKOCTEH M TBEpAbIX Ten. CKUKEHHE CEepHUCTOrO rasza
WJIU3HAKOMCTBO C 00pa3IoM CHKIKEHHOTO ra3a.

JlabopaTopuble onbIThl. 17. 3HAaKOMCTBO ¢ 00OpasllaMd METauIOB MU HEMETauioB. 18.
3HaKOMCTBO CO CBOMCTBaMM KOBAJIEHTHBIX U MOHHBIX coeluHeHuil. 19. AmdorepHble CBOMCTBa
TUJPOKCUJIA IIMHKA.

9 KIIACC
Tema 1. Ctexnomerpusi. KosinyecTBeHHbIE OTHOILLICHUSI B XUMUH
Pacuersl mo xumMmueckuM (opMmynaM — HaAXOXJICHHE MAacCOBOW JIOJIM DJICMCHTA B

coequHeHny. BoiBoa popmyibl coenuHenus. Mosib — eIMHHIIA KOJIHYECTBa BEIIECTBA.

3akoH ABoraapo. MousipHbIE 00beM UCIBHOrO Ta3a. AOCOMIOTHAsT W OTHOCHUTEJIbHAs
MJIOTHOCTH T'a30B.

Pacuersl no ypaBHeHMsIM peakuuid. Beruncnenue maccbl, 00beMa UM KOJIMYECTBa BEILIECTBA
M0 M3BECTHON Macce, 00beMy WM KOJIMYECTBY BEIIECTBA OJIHOTO M3 PEareéHTOB WM MPOIYKTOB.
PacueTsl 00bEMHBIX OTHOIIICHUI Ta30B B PEAKIIHSIX.

Pacuersl mo ypaBHEHMSIM peakUMi B Cilyyae, KOTJa OJHO M3 BELIECTB HAaXOIUTCA B
HEJOCTaTKe. BeIunciieHne Maccsl OAHOTO U3 IPOAYKTOB PEAKLHUU 10 MACCe UCXOIHOIO BEIIECTBA,
COJZIEPIKAILIETO ONPEAECICHHYIO OO IPUMECEN.

Brixoa xumuueckoi peakuuu. OnpeenieHne BbIXo/a.

JleMOHCTPAalMOHHBIE ONBITHI. [I0Ka3 HEKOTOPBIX COEIMHEHMI KOJWYECTBOM BellecTBa |
MoJib. JIeMOHCTpalus MOJIIpHOro 00beMa H1ealbHOro rasa.

Tema 2. XumMHnueckas peakuust

Teopust EKTPOTUTHIECKON TUCCOLUALINU. DIEKTPOIUTHI U HEXJIEKTPOIHUTHI. Jlucconuarus
KHCIIOT, colieil u ocHoBaHuU. CuibHBIE M chnabbie saekTponuThl. CTeneHp nucconuanuu. Mon
THAPOKCOHUA. J[OHOPHO-aKIIENTOPHBIM MEXaHW3M OOpa30BaHMsI KOBAJEHTHON CBs3U. Peaknmm
HMOHHOTO 0OMEHA M YCJIOBUS UX MPOTEKAHMS.

OKHMCIHUTENBHO-BOCCTAaHOBUTENBbHBIE peaknn. CteneHp okucieHus. [Iponeccesl okncnenus-
BoccTaHoBNeHus.  CocTaBleHHE  DIEKTPOHHOTO  OamaHca.  TUNWYHBIE  OKUCIUTENH U
BoccTaHOBUTENU. [[pUHIUTT 1EHCTBUA XUMHUYECKUX UCTOYHUKOB TOKA. DJIEKTPOIHU3.

TennoBoit 3¢dexr xumuyeckoit peakuuu. [loHATHE O CKOPOCTH XMMHMYECKOH pEaKLUH.
KaranuzaTtopsl.

Knaccudukanus XUMHYECKUX PEaKIUi MO pPa3TUYHbIM MpPU3HAKAM: M3MEHEHHIO CTCTICHH
OKHCIICHUSI XUMHYECKHX 3JIEMEHTOB, MOTJIOIICHUIO WJIM BBIICJICHUIO SHEPTUM, HAJUYUI0 WJIU
OTCYTCTBHIO KaTaJIM3aTopa.



JleMOHCTPALIMOHHBIE ONBITBI. JJEKTPONPOBOJHOCTh BOJABI W BOJHBIX PacTBOPOB
pa3IMYHBIX  COeAMHEHWH.  Pa3noxkeHue  guxpomara  aMMOHHS.  OJK30T€PMHYECKHE U
SHIOTEPMHUYECKHE pEaKIuu. BrusHHEe pa3nuuHbIX (QakTOpoB (Temreparypa, KOHIEHTpaIlus,
CTENEHb W3MEJbUEHHsSI TBEPJOr0 BEIECTBA) HA CKOPOCTh B3aUMOACHUCTBUS LIMHKA C COJISHOM
KHUCJIOTOM.

JladopaTtopubie onbIThl. 20. [IpoBenenne peakiuiit oOMeHa B pacTBOpax JEKTPOIHUTOB. 21.
OmnpeneneHne KUCIOTHOCTU CpeAbl pacTBOPOB pas3iauuHbIX BenlecTB. 22. Karamurtuueckoe
pa3IoKeHue Me-poKCcuia BOAOPoa.

IIpakTnyeckue padoTrbl. 6. DOKCIEpUMEHTAIBHOE pEUIEHME 3ajad 10  TeMe
«QJIEKTPOJIUTUYECKAS TUCCOLIUALIHS.

Tema 3. Xumus HeMeTaJVI0B

OneMeHThI-HeMeTallIbl. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUs, 00IIUe CBOICTBA.

['anorensl — onemMeHThl ThaBHOW moarpynmsl VII rpymmel. OOmias xapakTepucTHKA
noarpynnel.  Bo3moxxsble — cremeHun  okucineHus.  OcobenHoctd  ¢ropa.  Xiyop,  €ro
PacrpoCTpaHEHHOCTh B MPUPOJIE, MOJyYeHHE, (PU3UUECKUE U XUMHUECKHUE CBOMCTBA, IPUMEHEHHE.
Xnopoogopon. ComnsHas kucinora u ee coiau. KadecTBeHHas peakuus Ha XJIOPHI-HOH.
Onpenenenne noaa kpaxmainoM. IIopsaok BeITECHEHUS OJHOTO TajoreHa JAPYyruM U3 pacTBOPOB
raJIOT€HUIOB.

Cepa, ee HAXOXJCHHUE B MPHPOJC, ALIOTPONHS, (PU3UUCCKHE M XHMHYECKHE CBOMCTBA.
CepoBogopon. Cynbduabl. Cepuuctsii raz. Oxcun cepsl (V1) (cepHblil aHTHIpHA) U cepHas
kucinoTa. OKHUCIUTENbHBIE CBOMCTBA KOHIIEHTPUPOBAHHOM cepHOM kucnoThl. [lomydyenue u
IIPUMEHEHHE CepHON KUCIOTHI (03 TexHoJIornueckon cxemsl). KauecTBeHHas peakius Ha cyiabgaT-
HOH.

A30T, ero HaxoXXICHHE B IIPHUPOJE, BAJCHTHBIE BO3MOXKHOCTM aTOMa a30Ta. A30T Kak
npoctoe BemecTBo. Pu3nveckne M XMMHUYECKUE CBOWCTBA, MOJyueHHe, nmpuMeHeHue. [Ipobiema
CBSI3bIBaHUS aTMOC(epHoro a3ora. [IpeacraBienue 0 MUHEPAIbHBIX YI0OOPEHHUSX.

Ammuak. CTpoeHue MOJIEKYINbl, (U3WYECKHEe U XUMHUYECKHE CBOICTBa, moiydeHue (6e3
TEXHOJIOTUYECKON cxembl) M mnpumeHeHue. Conu ammoHusa. KayecTBeHHass peakuuss Ha HOH
aMMOHHSI.

Oxcunpl azota. AszotHas kuciora. Ilomydenue, dusnyeckne M XMMHUYECKHE CBOWCTBA,
peakuus ¢ metaiamu. [Ipumenenne azorHon kucnotsl. Hutpatsl. Kpyrosopor asora.

®ocdop. bensrit pochop. Ilonydyenue n npumenenue kpacuoro docdopa. Oxenn pocdopa
(V) (pochopusrii anruapum) u pochopHas KUCIOTA.

Anma3 u rpauT — amIoTporHble MouUKaMK yriepoaa. Ancopouus. YrapHslii ras, ero
CBOMCTBa M (PU3HOIOTHYECKOE JEHCTBHE Ha OPraHU3M. YTJIEKUCIbIN ra3, yrojbHas KHCIOTa U €€
coiu. Kpyrosoport yriepoza. IlapaukoBslit 3¢ ekt u ero nociaeacTusl.

Kpemuuii. Oxcun kpemuus (1V), kpemuueBas kucinora u cuiukaTtel. Crekio. Kepamuka.
IlemenT u 6etoH. CTeks10 — npumMep aMoppHOro Marepuania.

XHMHYECKOE 3arpsi3HEHUE OKPYIKaIoIel cpeibl OKCUAAMHU CEPbI U a30Ta.

JleMoHcTpanmoHHbIe onbIThl. [lonmydyeHne Xyopa W HM3y4eHHME CBOMCTB XJIOPHOW BOJBIL.
KauecTBeHHast peakuusi Ha XJIOpPHA-WOHBI. Peakuuss coequHeHHs] cepbl U kenes3a. JlelicTBue
KOHIICHTPUPOBAHHOW CEpHOM KHCIOTHI Ha Meab U caxapo3y. OOyriuBaHHE JIyYUHKU
KOHIICHTPUPOBAHHOW cepHOW kucioToil. ['opeHme cepoBomopona. OcaxnaeHue CyabpuiIoB
MetaioB. [lonydyenne cepHucroro raza. KauecTBeHHas peakius Ha CEpHHUCTBIN ras. PactBopenue
amMmuaka B Boje. AmMuauHblii ¢onTaH. [lomydyenne ammmaka W3 XJIOpHAa aMMOHHUSL U €ro
B3aMMOJICHCTBHE €  XJIOPOBOJOpOAOM. BzaumoneiictBue wMenu ¢ pa3OaBieHHOW U
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTON. BiammonelictBue (GochOpHOro aHTHApPHIA C BOIOM.
[lornomeHne akTUBUPOBAHHBIM YIVIEM Ta30B U BEILIECTB, PACTBOPEHHBIX B BOJAE. 3HAKOMCTBO C
KPUCTAITIMYECKUMHU pelIeTKaMy rpadurta u anaMasa.

JlabopaTopusbie onbIThl. 23. M3yuyeHue CBOWCTB COJSHOW KHMCIOTHI. 24. 3HAKOMCTBO C
oOpa3uamu cepbl U cyabdunoB meramioB. 25. KauecTBeHHass peakiysi Ha CEpHYIO KHUCIOTY U €€
conu. 26. PacmosznaBanue cynbduroB. 27. Paznoxkenue xyopuaa ammonus. 28. CBoiicTBa

10



opTohocopHOil KHCTOTHI U e coiel. 29. 3HaKOMCTBO ¢ 00pa3laMi MUHEpaIbHbIX ynoopenuii. 30.
O3HakoMJICHHME CO CBOMCTBaMH KapOOHATOB W THApokapOoHaToB. KadecTBeHHas peakius Ha
kapOoHaT-uoH. 31. CBoiicTBa KPEMHHEBOW KUCIIOTHI U PACTBOPOB CUIMKATOB. 32. O3HaKOMJIEHUE C
o0Opa3amMu MPUPOIHBIX CUIMKATOB, CTPOUTEIBHBIX MAaTEPUAJIOB, MEIIOM, U3BECTHIKOM, MPaMOpPOM,
KBapLeM, IJIMHOMU, MOJIEBBIM LINATOM.

IIpakTnyeckne padoThbl. 7. DKCIEPUMEHTAIBHOE pelICHUE 3aAad 1o TeMe «HemeTtamiby.
8. Ilonmyuenne ammuaka u onbITel ¢ HUM. 9. [Tonydyenue okcuaa yrinepoaa (IV) m usydenue ero
cBoiicTB. PacrioznaBanue kapOOHATOB.

Tema 4. Xumus meta/uioB (10 u)

[Tonoxenne wmeramioB B Ilepuogmueckoil cucremMe xumuueckux »saemeHtoB [[. WM.
MenpeneeBa. CtpoeHre aToMoB MeTayuioB. [loHsTHEe 0 MeTayudeckoi cBsizu. OOmuMe CBOWCTBA
MetaiioB. CriocoOsl nmoxydeHus: MetaioB. [lonstue o Meramutypruu. Pan HanpsokeHH METauioB.
BoiTecHeHHEe 01HOTO MeTallla IpPYTMM U3 pacTBOPAaCOIM. 3HAYEHHE METAUIOB B HAapOJHOM
XO035UCTBE.

[lenounsie Metamuibl. OOmIas XapakTepuCTHKa MOArpynmbl. Harpwii, ero Qusmueckue
CBOMCTBa, B3aMMOJEWCTBHE C HEMETAINIaMH U BOAOH. XJIOpUA HATpus — IOBapEHHas COJb.
Kap6oHat u runpokapOoHaT HaTpHsl, X IPUMEHEHHUE U cBOMcTBA. OKpallluBaHUE IJIAMEHH COJISIMU
HATpPHUSL.

Kampumii — 1npexcTraBUTENb CEMEHCTBA IIEIIOYHO3EMEIbHBIX MeTauoB. dusnyeckue
CBOICTBa, B3auMojelcTBUE ¢ Hemeraulamu M Boaod. CoemuHeHust Kajiblus. Mpamop. [urc.
N3Bects. CtpoutenbHble MaTepuaibl. OKpalliBaHKe IUIAMEHU COJIIMU KaJIbIIUS.

AmoMuHui. OU3NYECKUEe U XUMUYECKHE CBOICTBA, MpuMeHeHre. AMPOTEpHOCTh OKCUAA U
TUIPOKCHUIA aMtoMUHUS. [lypantoMiH KaKk OCHOBAa COBPEMEHHOM aBUaLIUU.

Kenezo. dDusnueckue U XUMUYECKHE CBOMCTBAa (B3aHMMOJCIHCTBHE C KHCIOPOJOM,
kucinoramu, xyopoMm). Coenunenus xeneza (ll) u xeneza (III). KauecrBenHnast peakuusi Ha MOH
xenesa (III). Uyryn u cranp — BakKHEHIIME CIJIaBbI )Kelie3a. 3akajeHHas W OTHYLICHHAs CTalb.
Koppo3sus xenesa.

JleMOHCTpallMOHHBbIE ONBITHI. B3anmojeiicTBue HaTpus U Kaiblus ¢ Bomxoil. ['openme
HaTpus B xyope. OKkpalinBaHue MJIaMeHH COJISIMU HaTpHsl U Kaiblus. BzaumoneicTBue anroMUHUSA
C BOJIOH, pacTBOpa-

MU KHCJIOT W mienodeil. Boccranosnenne okcupaa sxenesza (l1l) amomunuem. «CatypHOBO
7iepeBo» (B3aMMO/IEHCTBHE LIMHKA C paCTBOPOM HUTpaTa cBUHLA). [lomyueHue xene3Horo Kynopoca
pacTBopeHHeM kene3a B cepHod kuciore. Oxucienue ruapokcuna skenesa (ll) Ha Bosmyxe.
Koppo3sus xenesa.

JladopaTropubie onbIThl. 33. 3HaKOMCTBO C oOpaslamMu METauIoB M CIUIaBoB (paboTa ¢
KoyekusiMu). 34. PacTBopeHne MarHus, >kejie3a U LIMHKA B COJITHOW kuciore. 35. BriTecHeHne
OJIHOTO MeTajlyla JAPYrMM U3 pactBopa coiu. 36. OcaxJeHue U pacTBOPEHUE THAPOKCUIIA
amomMunus. 37. Onpenenenue coenuHennii xxenesa (I1I) B pactBope npu momouy pojaHuaa Kamusl.

Tema 5. O6001eHMe cBefeHMIT 00 31eMEeHTaX U HEOPraHMYeCKHX BellecTBax

3aKOHOMEPHOCTH W3MEHEHMSI CBOWCTB JJIEMEHTOB M IPOCTBIX BELIECTB B TJIAaBHBIX
MOArpyNIax ¥ B MaJbIX MEpUOJaX. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB CJIOXKHBIX COEIMHEHUN
3JIEMEHTOB — BBICHIMX OKCUOB U THJIPOKCHUJIOB, JETYYMX BOAOPOJHBIX COEAUHEHUH.

JleMoHCTpalMOHHBIE ONBITHI. OOPa3Ilbl MPOCTHIX BEIIECTB — METAUIOB U HEMETAJIOB 2-
ro U 3-To NepPUOJIOB.

JlaboparopHsbie onbIThl. 38. VcnbpITaHMe MHAMKATOPOM BOJHBIX PAacTBOPOB BOJIOPOJHBIX
COEMHEHMI a30Ta, KUCIOPOa, CEPBI U XJI0pa.

IlepBoHaya/ibHbIE CBeleHHsI 00 OPraHNYeCcKNX BelecTBax

IlepBoHavanbHbIE CBEJEHUS O CTPOCHUM OPraHUYECKHUX BEIIECTB. YTJIEBOJIOPOJABI: METaH,
sTaH, dSTwieH Kucnopoacoaepxaiiue COEIMHEHUS: CHOUPTHI (METaHON, STaHOJ, TJIHUIEPUH),
KapOOHOBbIE KHMCIOTHI (YKCYCHasi KHUCJIOTa, aMUHOYKCYCHasl KUCIIOTa, CTEApUHOBAsi U OJIEMHOBas
KHCIIOTHI). bronoruuecku BaykHbIe BELIECTBA: KUPbI, TTIOK03a, OEIKH.
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TemaTHuyeckoe NJIAHUPOBAHUE

Ne Ha3Banue pasnena KommuecTBo yacos
/1
8 kiacc
1 Beenenue 1
2 IlepBoHayaJIbHbIE XUMUYECKUE TTOHSATHS 16
3 Kucnopon. Bogopoa. Bona. PactBopsi. 23
4 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUN 11
5) [lepuognueckuii 3akon .M. MenneneeBa. Crpoenue | 17
aroMa. XHMUYECKasl CBSI3b.
HUTOI'O 68
9 xnacc
1 BBenenue 2
2 Crexuomerpus. KomnyecTBeHHbIE OTHOIICHHS B | 9
XAMHUA
3 XHUMHYECKUE PEAKITUs 17
4 XHUMHST HEMETAIIJIOB 23
5 XUMHS METAIJIOB 11
6 OCHOBBI OPraHMYECKON XUMUHU 6
HUTOrO 68
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