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Pabouas mporpamma paspaboraHa B COOTBETCTBUH ¢ DeepanibHBIM TOCYAapCTBEHHBIM
o0pasoBatenbHBIM cTaHaapTOM U [IpuMepHOIt 0CHOBHOI 00pa30BaTeIbLHOM MPOrPaMMON,
aBTOPCKOU IporpaMMel : Xumus. 7—9 knaccsl : pabouast nporpamma K iuauu YMK O. C.
["abpuensna : yueoHO-MeTOmMueckoe mocodue / O. C. ['abpuensh.

YueOHUKH TAaHHOW JIMHWUU TIPOILIN 3KCHEPTH3Yy, BKIOUYEHBI B DenepalibHBI MEpPeUYeHb U
o0ecreYnBarOT OCBOCHHE 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHHUS

PE3YJIbTATbBI OCBOEHUSA KYPCA

[To 3aBepieHnH Kypca XHMHU Ha 3Tale OCHOBHOTO OOIIEro oOpa3oBaHUs BBITYCKHUKU
OCHOBHOI1 IIKOJIbI JOJKHBI OBJA/IETh CIEAYIOIIUMHU Pe3yIbTaTaMU:

JIMYHOCTHBIE PE3YIbTAThI

— 3HAHUe U NOHUMAHUe: OCHOBHBIX HCTOPUYECKHX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM
XUMHH; JOCTIXKEHUN B 00JIaCTHM XMMUU U KYJIBTYPHBIX TPaIUIMil CBOEH CTpaHbI (B TOM YHUCIIE
HAYYHBIX); OOIIEMHUPOBBIX TOCTH)KEHUN B O0JIACTH XMUMHH; OCHOBHBIX MPUHIIUIIOB M TIPABHII
OTHONICHHUS K TIPUPOJIC; OCHOB 3JOPOBOTO 00pa3a KU3HH U 3J0POBhECOEPETAIONINX TEXHOIOTH;
MPaBUJI TIOBEJCHUS B YPE3BBI-YAWHBIX CHUTYAIUSX, CBSA3aHHBIX C BO3JICHCTBUEM pPa3IHMYHBIX
BEIIIECTB; OCHOBHBIX MpaB W OOs3aHHOCTEH TpaxaaHWHA (B TOM YHCIIE OOYyYaromerocs),
CBA3aHHBIX C JIMYHOCTHBIM, TNPOPECCHOHANbHBIM  MKU3HEHHBIM  CaMOOIpEeNICHUEM;
COIMATbHOM 3HAYMMOCTH U COZCPKaHUs MPodeCcCrid, CBI3aHHBIX C XUMHUEH;

— yygcmeo 20p0ocmu 3a POCCUUCKYI0 XUMHYECKYI0O HAayKy M JOCTH)KEHUS YYEHBIX;
YBOXCHHE W TMPUHATUE JOCTIDKCHUN XUMHUH; JIOOOBb U OEpEeKHOE OTHOIICHUE K MPHUPOJC;
YBa)XCHUE U y4eT MHEHUI OKPYXAIOIINX K JTMYHBIM TOCTHKEHUSM B U3YUCHUU XHUMHH;

— npusHaHue TEHHOCTH COOCTBEHHOTO 3I0POBbsI U 3JI0POBbS OKPYXKAIOIIUX JTFOMCH;
HEO0OXOIUMOCTH CaMOBBIPAKEHUS, CAaMOpealIn3allii, COLIMAIbLHOTO MPU3HAHUS;

— 0CO3HAHUe CTETIEHU TOTOBHOCTH K CAMOCTOSATEIBHBIM MOCTYIIKAM U JICHCTBUSM,
OTBETCTBEHHOCTH 32 UX PE3yJbTaThl;

—nposeieHue  SKOJIOTMYECKOr0  CO3HAaHMs,  JOOpOKENaTeNbHOCTH,  JOBEpUS U
BHHUMATEJNBHOCTH K JIFOASIM, TOTOBHOCTH K COTPYJHUYECTBY; MHUIIMATUBBI U XUMHUU U TEM, IS
Yero 3TO HY)KHO; CTPOUTH >KU3HEHHbIE M Npo(ecCHOHaIbHbIE IJIAaHBl C YYETOM YCIEUIHOCTU
U3YYEHUS XUMHUH JII0O03HATEIBHOCTH B HM3YyYEHUU BEIIECTB U IPOLIECCOB; YOESKIEHHOCTH B
HEOOXOMMOCTH Pa3yMHOTO MCTIOIB30BAHUS JOCTIKEHUN HAYKH U TEXHOJIOTHIA,

— YMeHue yCTaHABJINBATh CBSI3U MEXKY LIeNbI0 U3YYeHHsI U COOCTBEHHBIX TPUOPUTETOB.

MertanpeameTHbIe pe3yiabTaThl

— UCNONb306aHUe PAZTUYHBIX UCTOYHHKOB XUMHYECKOH HHQOpPMAIMH; IMOJYYCHHUE TaKOM
uH(popMalnu, ee aHaJIu3, MOAr0TOBKA HA OCHOBE 3TOT0 aHalu3a UH(POPMALIMOHHOTO POAYKTA U
€ro Ipe3eHTAaIINS,

—  npuMeHeHue  OCHOBHBIX  METOJOB  TO3HAHUA  (HAOMIOAECHUSA, OSKCIEPUMEHTA,
MOJICTTUPOBAHUS, H3MEPEHHUS U T. [I.) JUTsl U3YYCHHS] XUMUIECKUX 00BEKTOB;

— UCnOAb306aHUe OCHOBHBIX JIOTUYECKUX Olepanuid (aHaiM3a, CHUHTE3a, CPaBHCHHS,
00001IeHs, JTOKa3aTeIbCTBA, CHCTEMAaTH3allMM, KiIacCHPUKAIMK W JAp.) TPH HU3yYECHUH
XUMHYECKUX 00BEKTOB;

— ¢opmynuposanue BEIBOIOB M YMO3AKITIOUEHHUH U3 HAOIIOACHUN U M3YUYEHHBIX XUMHUUYECKUX
3aKOHOMEPHOCTE;

— NPO2HO3UpOBaHue CBOWCTB BEIIECTB Ha OCHOBE 3HAHUS WX COCTaBa M CTPOEHUS, a TAKKe
YCTaHOBJICHUS AaHAJIOTUH;

— ¢opmynuposanue uaeH, TUIOTE3 U MyTell MPOBEPKU UX UCTUHHOCTH;

— onpedenienue NENEH U 3a7a9 y4eOHOU U UCCIIE0BATEIBCKOM IEATEHPHOCTH U IMMyTEeH UX
JOCTHKEHUS

- packpuvimue TIPUYUHHOCIEACTBEHHBIX CBSI3€H MEXIy COCTaBOM, CTPOSHUEM, CBOWCTBaMH,
MPUMEHEHHUEM, HaX0XKJIEHUEM B TIPUPO/IE U MOTYICHHEM BOKHEHIIINX XUMUYIECKUX BEIECTB;

— apeymenmayus COOCTBEHHOU MO3UIIUU U €€ KOPPEKTUPOBKA B XO/€ TUCKYCCUHU TIO
MaTepuazaM XUMUIECKOTO COJIePIKaHUS.

[IpenMeTHBIC Pe3yIbTAThI

B Ilo3nasamenvnoit cghepe 3nanue (nonumarue):



— XMUMHUYECKON CHMBOJIMKHU: 3HAKOB XHMHUYECKUX 3JEMEHTOB, GOPMYJ XUMUYECKUX
BEILIECTB, YPABHEHUN XUMUYECKUX PEAKLIUI;

— BWXHEMIIMX XMUMUYECKUX MOHSATUN: BEUIECTBO, XMMHYECKUM 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJIsIpHAsi MAacChl, UOH, KaTMOH, aHMOH, XMMHYECKas CBS3b,
ANEKTPOOTPHUIATEIbHOCTh, BAJIEHTHOCTh, CTENEHb OKHCIEHUS, MOJb, MOJIIpHas Macca,
MOJIIDHBIA ~ 00BEM, PACTBOPBI, DIEKTPOIUTHI U  HEIIEKTPOIUTHI, DJICKTPOIUTHUYECKAs
JUCCOLIMAITUS, OKUCIIUTENh U BOCCTAHOBUTEIb, OKHCIICHUE W BOCCTAHOBIICHUE, TEIIIOBON Y ekt
peakl1K, OCHOBHBIE TUIIbI PEaKLUi B HEOPraHMYECKOW XUMUU;

— (opMyIHPOBOK OCHOBHBIX 3aKOHOB M TEOPUN XMMHU: aTOMHO-MOJEKYISPHOTO YYCHUS,
3aKOHOB COXpaHEHUs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa BEIIECTB, ABOraapo;
Ilepuoanueckoro 3akona [I. 1. MeHneneeBa; TeOpUM CTPOEHHUS aTOMa M YYEHHS O CTPOCHHH
BEILECTBA; TEOPUH JICKTPOIUTHUECKOMN TUCCOMALNN U YUCHHSI O XUMUYECKON pEAKIUN.

Ymenue nazvieamo:

— XUMHYECKHUE IJIEMEHTBHI;

— COEJIMHEHUS U3YUYECHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

— OpraHu4YecKHe BelecTBa MO uX (opmyse: MeTaH, 3TaH, ATHJIEH, alleTUJIeH, METaHoI,
3TaHOJI, INIMLIEPUH, YKCYCHAsl KHCIIOTA, TII0K03a, caxapo3a.

ObvsacneHue:

— (hU3UYECKOTO CMBICIIAa ATOMHOTO (TTOPSAKOBOTO) HOMEPAa XUMHUUYECKOTO 3JIEMEHTa, HOMEPOB
rpynnsl U nepuona B Ilepumonmueckon cucreme . M. MenpeneeBa, K KOTOPBIM JJIEMEHT
MIPUHAJIEKNUT;

— 3aKOHOMEPHOCTEN U3MEHEHHUsI CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpeeaax MaJIbIX
NEepPUOOB U A TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMHU BBICIIUX OKCUOB U THJIPOKCHJIOB;

— CYILHOCTH TPOILIecca 3JIEKTPOIUTUUECKON JUCCOIUAIIMHN U PEaKIMii HOHHOTO OOMEeHa.

Ymenue xapakmepuzosamn:

— XHMMHYECKHE 3JIEMEHTHl (0T BOJOpOAAa JI0 KajblMs) HAa OCHOBE HX IOJOXKEHHUS B
[Tepuonnueckoii cucreme xumudeckux anemeHToB J[.M. MenneneeBa u 0COOEHHOCTEH CTpOSHUS
UX aTOMOB;

— B3aMMOCBSI3b MEXK/ly COCTaBOM, CTPOCHHEM M CBOMCTBAMHU HEOPTraHUYECKHUX BEILECTB;

— XMMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB (OKCHIOB, KUCIOT,
OCHOBaHUHU, aM(POTEPHBIX COCTUHEHUH U COTIEH).

Onpedenenue:

— COCTaBa BelIeCTB MO uX (hopMyiam;

— BQJICHTHOCTU U CTENIEHU OKUCIICHUS 3JIEMEHTOB B COCIMHEHUH;

— BUJIOB XUMHYECKOU CBSI3U B COCIUHEHUSIX;

— THUIOB KPUCTAIUTMYECKUX PEIIETOK TBEP/IbIX BEILIECTB;

— NPUHATICKHOCTH BEIIECTB K ONMPEEICHHOMY KJIACCY COCIMHEHMUI;

— TUINOB XUMHUYECKUX PEaKIIHii;

— BO3MOXHOCTHU IIPOTEKaHUs peakiuii HoHHOro oOMeHa. Cocmasnenue:

— cxeM cTpoeHus aToMoB nepBbix 20 aneMenToB [lepuoanyeckoii cucrems /1. W.
Menneneena;

— (opmy HEOpraHUYECKUX COCTMHEHUHN N3yUYEeHHBIX KJIACCOB;

— YpaBHEHHMM XUMHUUYECKUX PEAKLIUH.

besonacnoe obpawenue ¢ XuMu4eckoil mocyoit u 1abopatopHbIM 000pyTOBaHHUEM.

IIposedenue Xumuuecko2o IKCnepuUMeHma.:

— MOJTBEPKAAIOIIET0 XMMUYECKHNE CBOMCTBA U3yYEHHBIX KJIaCCOB HEOPTaHUYECKUX
BEILECTB;

— MOJTBEPKAAIOUIET0 XUMUYECKUN COCTAaB HEOPTaHUUYECKUX COCAMHEHUM;

— 110 MIOJTYYEeHHI0, COOMPAHHIO U PACIIO3HABAHUIO T'a3000pa3HBIX BEIIECTB (KUCIOPOAa,
BOJIOPO/Ia, YTIEKHUCIIOrO ra3a, aMMH1aKa);

— I10 OIPeNIEeTICHUIO XJIOPUA-, CYIb(aT-, KapOOHAT-MOHOB U HOHA AMMOHHUS C TIOMOIIBIO
Ka4eCTBEHHBIX PEaKIU.

Buviuucnenue:

— MacCOBOM JJOJIM XUMHUYECKOTO 3JIEMEHTa 10 (opMyJie COSIMHEHHUS;



— MacCOBOM JIOJIM BEIIECTBA B PACTBOPE;

— Macchl OCHOBHOI'O BELIECTBA 110 U3BECTHOM MacCOBOM J10J1€ PUMECEN;

— 00BEMHOI JJOJIM KOMIIOHEHTA Ia30BOM CMECH;

— KOJIMYECTBA BEILECTBA, 00beMa MM MacChl BELIECTBA MO KOJIMYECTBY BEIIECTBA, 00bEMY
WJIM MAacCe peareéHTOB WM NPOLYKTOB PEAKIUU.

Hcnonv3zo6anue npuobpemeHHbIX 3HAHUU U YMEHUL 8 RPAKMUYecKoll 0esimeIbHOCMU U
NOBCEOHEBHOU HCUSHUL:

— 111 6e301acHOTO 0OpaleHHs ¢ BEIIECTBAMH U MaTepHUaiaMy B TIOBCEAHEBHOM KU3HU U
rPaMOTHOT'O OKa3aHUs MEPBOI MOMOIIY TP 0XKOTaX KUCIOTaMH U IIE€JTI0YaMU;

— JUTsl OOBSICHEHUS OT/ICBHBIX (PAKTOB U MPUPOIHBIX SBICHUI;

— JUTsl KpUTUYECKOM OIEHKU MH(POpPMAIUU O BEUIECTBAX, UCIOIb3YEMbIX B OBITY.

B nueHHOCTHOOPHEHTAMOHHOM cepe

Ananus u oyenxa TOCIENCTBUHN I OKpYXKaromieil cpeisl OBITOBOW M MPOM3BOJACTBEHHOM
JESTEIbHOCTH YE€JI0BEKa, CBA3aHHOM C MOJTYYeHHEM U epepaboTKOM BEIIecTB.

B Tpynosoii chepe

IIposedenue omnepayuii ¢ WCIOIH30BAHUEM HArpeBaHMs, OTCTaMBaHUA, (GUIBTPOBAHMUS,
BBIMIAPUBAHUS;, TIOTYYCHHS, COOMpAHUs, pPACIIO3HABAHUS BEIUIECTB; W3TOTOBJICHHS MOJIENeH
MOJIEKYII.

B cepe Oe3omacHoCTH KU3HEAEATEIbHOCTH

— Coba100enue IpaBUII TEXHUKN 0€30IaCHOCTH MPH NMPOBEJCHUN XUMHUYECKOTO
JKCHEPUMEHTA;

— OKa3aHue IEPBOU NMOMOIIY NPU 0KOTax, MOPe3ax U XUMUYECKUX TpaBMaXx.

I[lnanupyemsble pe3yabTaThbl 00y4eHH s

BbinycKHUK HAy4YuTCH:

* Ha3bpIBaTh XMMHUYECKHE DIEMEHTHI U XapaKTEPU30BaTh UX HA OCHOBE MOJIOKEHUS B
[lepuoauueckoit cucteme;

*  (GopMyIHpOBATH U3YUCHHBIC MTOHATHS: BELIECTBO, XUMHUECKHUI 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, aHUOH, IPOCTOE U CJIOKHOE BEIECTBO, XMMUYECKasl PEaKlMs, BUAbl XUMHUECKUX
peaKui u T. IL.;

* ompenenaTh mo GopMyliaM COCTaB HEOPraHMUECKUX U OPraHMYECKUX BEUIECTB, YKa3bIBaTh
BAJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB WJIA CTEIIEHU UX OKUCIICHMUS;

*  pa3bACHATH MHPOPMAIIHIO, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, (DOPMYIIbI U YPaBHEHUS,

*  KIAcCCHU(UIIUPOBATh MPOCThIC (METAIIBI, HEMETAJIbI, OJIArOPOJHBIC Ta3bl) M CII0KHBIE
BellecTBa (OMHApHBIE COCIUHEHHUS, B TOM YHCIIE€ U OKCHUJIbI, a TaKkKe THAPOKCUIbl — KHUCIOTHI,
OCHOBaHHUs, aM(OTEpHBIE TUIAPOKCHUIBI U COJH);

* (opmynupoBats [leproanueckuii 3aKoH, OOBACHATH CTPYKTYPY U HHPOPMALIHIO, KOTOPYIO
Hecer Ilepuommueckass cucrema xumuueckux syemeHToB JI. M. MengeneeBa, packpbiBaTh
3HaueHue llepnonnueckoro 3akoHa;

*  XapaKTepU30BaTh CTPOCHUE BEUIECTBA — BHUJIbl XUMUYECKUX CBS3E€H U THUIIbI
KPUCTAITIMYECKUX PELIETOK;

* OIKCHIBATh CTPOEHUE ATOMOB XUMHUUECKUX 3eMeHTOB Ne 1—2001[126 1 oToOpakaTh UX C
MIOMOIIBIO CXEM;

*  COCTaBJIATH GOPMYJIbI OKCHOB XUMUYECKUX JIEMEHTOB M COOTBETCTBYIOIINX UM
TUAPOKCHUJIOB;

* 3aIHUCHIBaTh CTPYKTYpHBIC (OPMYIBI MOJICKYISIPHBIX COCIUHEHUH u  (HOpMYJIbHBIE
€MHUII HOHHBIX COEIUHEHUH MO0 BAJICHTHOCTHU, CTENIEHSIM OKHUCIICHUS UITU 3apsiiaM HOHOB;

* (opMynMpOBaThb OCHOBHBIE 3aKOHBl XHMHUH — TIOCTOSIHCTBA COCTaBa BEIIECCTB
MOJIEKYJIIPHOTO CTPOEHHUSI, COXPAHEHHS MacChl BEIIECTB, 3aKOH ABOraipo;

* (QopMynHupoBaTh OCHOBHBIE MOJIOKEHHUS AaTOMHO-MOJICKYJISIPHOTO YUEHUS U TEOPHH
IIEKTPOJINTUYECKON JUCCOLMALINY;

* OMNpeaensaTh NPU3HAKH, YCIOBHS MIPOTEKAHUS U MPEKPAILICHHUS] XUMUYECKUX PEaKIIHii;

* COCTaBJIATH MOJICKYJISIPHBIC YPAaBHEHUS XUMHUYECKUX PEAKIUH, TOATBEPKIAIONINX 00IIre
XUMUYECKHE CBOKCTBA OCHOBHBIX KIJIACCOB HEOPraHWYECKHX BEIIECTB M OTPAXKAIOLIUX CBS3H
MEXKy KJIacCaMU COEIUHEHU;

*  COCTaBJISITh YPABHEHHUSI PEAKIUHN C yHACTUEM HIICKTPOJIUTOB B MOJICKYJIIPHOM U HOHHOM
BHJIAX;



*  ONpEIENATh 0 XUMUYECKUM YPaBHEHUSIM MPHUHAICKHOCTh PEAKIHHA K OTPEICTICHHOMY
TUIY WK BUJLY,

*  COCTaBJISTh YPaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHH C MTOMOIIBIO0 METOIA
AJIEKTPOHHOTO OallaHca;

* TPHUMEHSTH MOHITHS «OKUCIICHUE» U «BOCCTAHOBJICHUE) JISl XapaKTEPUCTUKA
XUMHYECKHX CBOWCTB BEIECTB;

*  ONpEeneNsaTh C MOMOIIBI0 KAYECTBEHHBIX PEaKIUN XJIOpUI-, CyIb(har- 1 KapOOHAT-aHUOHBI
Y KaTHOH aMMOHWSI B PaCTBOPE;

* OOBSICHSTH BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKIIHIA;

* XapaKTepH30BaTh IIOJOKCHHE METALIOB W HeMmeTasioB B Illepumomuveckoil cucreme
DJIEMEHTOB, CTPOSHUE MX aTOMOB U KPUCTAJUIOB, 00IIHe (pU3NIeCcKre U XHMUUECKHE CBOMCTBA;

*  OOBSICHATH MHOTOOOpPa3He MPOCTHIX BEIIECTB SBJICHHUEM AJTIOTPOITUH U YKa3bIBaTh €€
NIPUYHHEI,

* pa3nMyaTth THAPO-, MHAPO- U IJIEKTPOMETALTYPTHUIO M HIUTFOCTPHPOBATH HX IMPHMEPAMHU

IPOMBIIIJIEHHBIX CIIOCOOO0B MOJIyYEHHS METAILIOB,;

* J1aBaTh 0OIIYIO XapakTepucTUKy 3nementos I, I, VII A rpynm,

a TaKkKe BOJOpOJa, KHUCIOpOnda, aszoTa, cepwl, Qocdopa, yriepoma, KpeMHUS H
00pa30BaHHBIX UMM IMPOCTHIX BEILECTB U BAKHEHIINX COEAMHEHMH (CTpOEHHE, HAXOXKAECHUE B
npupoje, noiaydyeHue, Gu3nueckue 1 XMMUIeCKUe CBOMCTBA, IPUMEHEHHE);

* ONUCHIBATh KOPPO3HUIO METAJIJIOB U CIIOCOOBI 3aIIUTHI OT HEE;

* IpPOU3BOJUTH XHWMHUYECKHE paCUYETbl C HCIOJB30BAHUEM IOHIATUH «MaccoBas A0S
BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSIPHBIA 00beM» 1o ¢opMmylIaM u
YpaBHEHUSAM PEAKIIHIA;

* ONUCBIBATH CBOMCTBA U NIPAKTUYECKOE 3HAUYEHUE U3YUEHHBIX OPraHUYECKUX BELIECTB;

* BBIIOJHATh 0003HAUYEHHBIE B MPOIpPaMME 3KCIIEPUMEHTHI, PacllO3HaBaTh HEOPraHUYECKHE
BELIECTBA [10 COOTBETCTBYIOLUM MpU3HAKAM;

+ coOxronath nmpaBuiia 6€30MacHoi paboThl B XUMUYECKOM KabuHeTe (J1aboparopun).

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYUHUThCS:

*  Xapaxmepuzoeamv 0CHOBHble MemOObl NO3HAHUS XUMUYECKUX 00beKmos: HabnooeHue,
uzmepetue, IKCnepUMeHm, MoOeaUposanue.

*  Pasnuuame xumuyeckue obvekmul (6 cmamuke):

— Xumuueckue 371eMenmsl U NPOCmule eujecmed;

— Memannvl U HeMemanilvl U XapaKkmepuzosamv OMHOCUMENbHOCb NPUHAOLEHCHOCMU
maxkux o6veKmos Kk mou uiu UHOU epynne;

opeanuyecKue u HeopeanuuecKue coeOUHeHuUs,

— 2Uopoxcuovl (KUCiopoocooepicaujue KUCI0Mbl, OCHOBAHUSL, AMPOomepHbvle 2UOPOKCUODL);

— OKCUObl Hecoleobpazyrouue u coreoopasyrouue (KUCIOHbLE, OCHOBHbLE, aMpomepHble);

— BAIEHMHOCMb U CMENeHb OKUCTEHUS,

— cucmemamuyecKkue U mpusUAIbHble MePMUHbL XUMUYECKOU HOMEHKIAMYpbl;

— 3Hakoeylo cucmemy 6 xumuu (3HaKu u Gopmyasi, UHOEKCvl U KOIPPuyuenmol,
CMPYKMYpHble U MONEKVIAPHble (opMYbl, MONEKVIApHble U UOHHbIE YPABHEHUs pearkyull,
NONHble U COKpAWeHHble UOHHble YPAGHEHUs peakyull, mepMOoXuMuyeckue yYpasHeHus,
0003HAYeHUs. CMeneHU OKUCTIeHUS U 3apsA0d UOHA 68 popMye XUMULECKO20 COeOUHEHUsL).

U Paznuuamo xumuueckue oovexmol (6 OuHamuKe):

— @usuyecKkue u XumuyecKue cmopoHbl NPOYeCco8 pacmeopeHuss U OUCCOYUAYULL,

— OKUCIUMENbHO-80CCMAHOBUMENIbHbIE PeaKyuu U peakyuu 0OMeHda,;

— cxXembl U YPABHEHUS XUMUUECKUX PeaKyull.

[l Coomnocums:

— JK30MepMudecKue peakyuu U peaxyuu 20peHus;

— Kamanumuieckue u pepmenmamueHvle peaKyuu,;

— Memar, OCHOGHbIU OKCUO, OCHOBAHUE, COJlb;

— Hememainu, KUCIOMHbIU OKCUO, KUCIOMA, COJlb;

— cmpoeHnue amoma, 8U0 XUMUYECKOU C8:3U, MUn KpUCMALIUYecKol peuemKu u husuieckue
ceoticmea eewecmaa;

— Haxodcoenue d1eMeHmMOo8 8 NPUPOOe U NPOMbIULIEHHbIE CNOCOObL UX NOYYEHU,



— HeobX00UMOCMb XUMUYECKO20 NPOU3B00CEA U MPebo8aHUll K 0XpaHe OKpyxcaruell
cpeovl;
— HeobX00UMOCMb NPUMEHEHUSL COBPEMEHHBIX 8eUecmE U MAmepudaios u mpebosanus K

coepesiceHUio 300pOBb3.
| Bvlosueams u 5KCNEPUMEHMATbHO NPOGEPSIMb SUNOMe3bl

0  XUMUYECKUX CB0UCMBAX 6eujecm8 HA OCHO8e UX COCMA8d U CMpOeHust U
APUHAONIEHCHOCU K OnpedesieHHOMY Kaaccy (epynne) geujecms.

01 Ilpoecnosuposéamv  cnOcOOHOCMb — Gewjecmea  NPOsAGISAMb  OKUC-TUMENbHble  UTU
80CCMAHOBUMENbHBIE CEOLICMBA C Y4emoM CMeneHell OKUCIeHUSI INeMEHMO8, 8X00AUUX 6 €20
cocmas, a makdxce NPOOYKMO8 COOMBEMCMEYIOWUX —OKUCIUMETbHO-80CCMAHOBUMENbHBIX
peaxyuil.

1 Cocmaenamev  ypaeHenus peakyuii ¢ yyacmuem MUNUYHBLIX — OKUCAumeneu U
goccmaHnogumerneti Ha ocHose 9NEKMPOHHO20 ba-nanca



Onpedenams — 803MONCHOCMb — NPOMEKAHUS — XUMUYECKUX  peakyuil Ha  OCHOGe
INEKMPOXUMULECKO20 PAOA  HANPANCEHUU MEMAanios, psod 1eKmpoompuyamenbHoCmu
HeMemannos, madauysbl pacmeopuMoOCmu U ¢ Y4emom YCA08Ul UX nposeoe

Hu:.

C1001Ipoodums pacuemsi o XuMUueCKum QOpMYyiam u ypasHeHUsM:

— 0715 861800 POPMYIbL COCOUHEHUSL NO MACCOBBIM OO0JIAM IJIEMEHMO8;

— N0 NPUSOMOBTIEHUIO PACMBOPA C UCHONb30BAHUEM KPUCMALLOCUOPATOE;

— N0 HAXOMHCOEHUI0 00U BblX00d NPOOYKMA peakyuu no OMHOWEHUIO K MeopemuiecKu
B03MOHCHOMY,

— ¢ ucnonvzosanuem npasuia Ieti-/lroccaka 06 00beMHbIX OMHOWEHUSAX 2A308;

— C UCNOTIL30BAHUEM NOHAMUL KKMOJIbY, «(MMOAbY, «UUCIO A602a0poy;

— N0 MEePMOXUMUYECKUM YPAGHEHUSIM PeaKyuu.

01 IIposooumb XumuyecKutl KCNEPUMEHM C HEYKOCHUMENIbHbIM COON00eHueM Npasu
mexHuKu 6e30nacHocmu:

— N0 YCMAHOBNEHUIO KAYECTNBEHHO20 U KOIUYECBEHHO20 COCMABA COeOUHEHUS;

— NpU BbINOTHEHUU UCCTEO08AMENLCKO20 NPOEKMA; — 68 OOMAULHUX YCTOBUSIX.

Tl HUcnonvzosamsv npuodbpemerntvle Kirouesble KOMNEMeHYUU Osi GbINOJHEHUS. NPOEKMO8 U
YUeOHO-UCCIe008ameNbCKUX 3a0ad NO U3VUEHUIO C8OUCME, CNOCOD08 NONYYeHUs U PACNO3ZHAHUS
se-ujecms.

[l Onpedensamv  UCMOYHUKU — XUMUYECKOU  UHGOpMaAyuu, npeo-cmasisimb  CAUCOK
UHGOPMAYUOHHBIX  pecypco8, 8 MOM 4ucie U HA UHOCMPAHHOM S3blKe, 2O0MOBUNb
UHGOPMAYUOHHDBLI NPOOYKM U NPE3EHMOBAMb €20.

1 ObvekmusHo oOyeHusamov UHGOPMAYUI0 O GewjeCmeax U Xu-MU4ecKux npoyeccax,
KPUMUYECKU OMHOCUMbC K NCEeBOOHAYVUHOU UHGOpmMayuu, HeO0OpOCOBeCMHONU peKiame 8
cpeocmeax MaccoBol uHpopmayuu.

11 Coz0asame mooenu u cxemol 0Jisl peuieHust y4eOHbIX U NO3HA-8AMENbHBIX 3A0aY.

COJEPKAHUE KYPCA
OcHoOBHOI1 KYpC

OO0masi XapaKTepUCTHKA XUMHUYECKHUX JIEMEHTOB
u XUMHYECKUX peaKkuuii.
IHepuoguyeckuii 3aK0H
Iepuoanveckas cucrema xumudeckux jaemeHToB . U. MenaeseeBa

XapakTepucTUKa JJIEMEHTa II0 ero mnojoxeHuro B Ilepuogmyeckon cucreme J[. N.
MenneneeBa. CBOWCTBa OKCHUIIOB, KHCJIOT, OCHOBaHUWA M COJEA B CBETE€ TEOPUH
3JIEKTPOJINTUYECKON JUCCOLMAIIMN U OKUCIIEHUS-BOCCTAHOBIICHHSI.

[TonsiTie O TEpPeXOAHBIX 3JIeMEHTax. AMQOTEPHOCTh. [ e€HEeTHYECKHI PsA TMEePEXOTHOTO
DIIEMEHTA.

Ilepuognueckuii 3akoH u Ilepuonmueckas cucrema Xxumudeckux oiaemeHtoB /[l M.
Meuneneesna.

XuMHUYecKasi OpraHu3aius )KUBOW U HEKUBOW MPUPOJIbl. XUMHUUECKHUM COCTaB siApa, MAaHTUHU
U 3€MHOM KOpbl. XMMHYECKHE DJJIEMEHTbl B KIJIETKaX JKUBBIX OpraHu3MoB. Makpo- u
MHUKPO3JIEMEHTBHI.

O06o011ieHne cBeIeHN 0 XUMUYECKHX peakiusax. Kinaccupukanus XuMHUECKUX PeaKkIuid 1o
Pa3JIMYHBIM OCHOBAHUSIM:

— II0 COCTaBY U YUCIIYy pearupyromux 1 00pa3yrouuxcs BeIeCTB;

— 110 TETIOBOMY 3P PEKTY;

— I10 HAINpaBJICHUIO;

— I10 U3MEHEHUIO CTETIEHEeNH OKUCIICHUS AIEMEHTOB, 00pa3yIOUINX pearupyrolue BelecTBa;

— 1o (ase;

— I10 UCTIOJIb30BAaHUIO KaTaJIu3aTopa.

IToHsATHE O CKOPOCTU XUMUYECKOU peakuu. PaKkTopsl, BIUAIOLUE HA CKOPOCTh XUMHUYECKUX
peakmuii. Katanuzarops! u karanu3. MHTrHOUTOpbl. AHTHOKCHIAHTHI.



Jdemoncrpauunu. Paznuunasie dopmer Tabmui [lepuogudeckoit cuctembl. Monpenu aToMoB
aneMeHToB [—III mepuomoB. 3aBUCHMOCTH CKOPOCTM XHMHUYECKOM PEAKIUU OT MPUPOABI
pearupyromux BelecTB. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peakluyd OT KOHLEHTpAIUu pea-
UPYIOIIMX  BEIIECTB. 3aBUCHUMOCTb CKOPOCTHM XHMHUYECKONM peakuuu OT  IUIOU[aJu
COTIPUKOCHOBEHUSI PEArHPYIONIMX BEMIECTB («KHUISAIIMH CIIOH»). 3aBUCHMOCTh CKOPOCTH
XUMHYECKON PEaKIMu OT TeMIEpaTypbl pearupyronux BeuecTB. [ OMOTe€HHBIN U reTepOreHHbIN
Katanu3bl. DepMeHTaTUBHBIN KaTanu3. UHruoupoBanue.

JlabopaTopHble ONBITHI.

[Tonydyenue rugpoKcuia MMHKA U UCCIIEIOBAaHUE €r0 CBOMCTB. MoIeTMpOBAHUE TTOCTPOECHUS
NEepUOIMYECKOl TabMuIbl. 3aMeIeHHe )KeJIe30M Meiu B pacTBope cynbgaTta meau (I1).
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIIMK OT IPUPOABI PEarupyrONIUX BEIIECTB HA IPUMEpE
B3aUMOJICUCTBUS PA3IUYHBIX KUCIOT C PA3JIMYHBIMU METaJlJIaMU. 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PeaklUK OT KOHLEHTPAIUU PEarnpyroNIuX BEIIECTB HA IPUMEPE B3aUMOICUCTBUS
LIMHKA C COJISTHOW KMCIIOTOM pa3InYHON KOHIIEHTpAIMK. 3aBUCUMOCTb CKOPOCTH XUMUYECKON
pPeaKIuu OT IJIOIIAAN CONMPUKOCHOBEHHS PEArNPYIONINX BeIIEeCTB. MOAEINPOBAHNE «KHUTISILIETO
CJ0s1». 3aBUCUMOCTh CKOPOCTU XUMUYECKON Peakluy OT TEMIEPATYPhl pEarupyroliux BeUEeCTB
Ha puMepe B3aumoeiicTBus okcuaa menu (I1) ¢ pacTBopom cepHOM KUCIOTHI MPU Pa3TUIHBIX
TeMiiepatypax. PasznoxeHue nepokcuaa BoJI0poJia ¢ MOMOIIbIO0 TUOKCH/Ia MapraHila U KaTanasbl.
OO6Hapy’keHue KaTana3bl B HEKOTOPBIX MUIIEBBIX MPOoayKTax. IHruOupoBanue B3auMoaecTBUS
COJISHOU KHUCJIOTBI C IMHKOM YPOTPOITMHOM.

Mertanibl

[Tonoxxenue MmetammoB B Ilepuonnueckoi cucreme JI. WM. MennpeneeBa. Meramnuueckas
KpUCTAJJIMYECKasl pelieTKa U MeTajlinyeckasi XuMuieckas cBsa3b. O0iue ¢usndeckue cBoicTBa
METAJIOB. XMMHUYECKHUE CBOMCTBA METAJUIOB KAaK BOCCTAHOBUTENEH, a TakKKe B CBETE MX
MIOJIOKEHUSI B JJIEKTPOXMMHUYECKOM psy HanpspDKeHUM MmeTtaimioB. Koppo3us MeTamioB
criocoObI 60prOBI ¢ Hel. CITaBbl, MX CBOWCTBA M 3HAYCHUE.

OO0massxapaKTEepPUCTUKAMETOYHBIXMETaJdo B. MeTauibl B IPUPOJIC.
O6mme crocoObl ux mnoixydeHus. Ctpoenue aromoB. lllemounple MeTamabl — MPOCTHIC
BEIECTBA. BakHelIne COEIMHEHMS IIEIOYHBIX METAUIOB — OKCH[bI, TUAPOKCHIBI U COJIH
(x1opuabl, KapOOHATHI, Cynb(]arbl, HUTPATHl), WX CBOWCTBA W NPHUMEHEHHE B HAPOJIHOM
xo3siicTe. KanuitHeie yanoOpeHusi.

OOmassxapakTepUCTUKadJIeMeHTOBTIaBHOWnoArpynnellrpynn
bl. CtpoeHue aromoB. lllerouHo3emenbHbIE METaulbl — IMPOCThIE BelecTBa. BakHeilmiue
COCIMHEHUS ILEJI0YHO3EMENbHBIX METAUIOB — OKCHJbI, THAPOKCHUABI U COJU (XJIOPHIBI,
KapOoOHaThl, HHUTpaAThl, Ccyiab(darel, (ocdarsl), WX CBOWCTBA W TNPUMEHEHHE B HAPOJTHOM
XO0341CTBE.

A 1w M uHU U CrpoeHue aroma, (U3NYECKUE U XUMHUYECKHE CBOWCTBA MPOCTOTO
BemecTBa. COeNMHEHUS ATIOMUHUS — OKCHI U THUIPOKCHI, HMX aM(OTEpHBIA XapakTep.
Baxueiiue conu amomunus. [I[puMeHeHne atOMUHNUSA U €70 COCIUHEHUMN.

K e nm e 3 0. Crpoerne aroma, pu3nuecKre U XUMUYECKHE CBOMCTBAa MPOCTOTO BEIIECTBA.
I'enernueckue psapl Fe2+ n Fe3+. Baxuelimme conu xene3a. 3HaAueHHE JKele3a U €ro
COCIMHEHUH JJIs IPUPOJBI U HAPOJHOIO XO3AKUCTBA.

Jemonctpanun. OOpa3iipl MIETOYHBIX U MEIOYHO3EMETbHBIX MeTauioB. OOpas3iibl CIIIABOB.
B3aumoneiictBue Hatpusi, JUTHS W Kaldblds ¢ BOAoil. BzaumopeicTBue HATpusi U MarHus c
KHCTIOpoIoM. B3anMoeiicTBrue MetaiuioB ¢ Hemetauiamu. [lomydenue runpokcunos xenesa (11)
u (III). KauectBennbie peakiuu Ha noHbl Fe2+ u Fe3+.

JlabopaTopHbie onbIThl. B3anMonelicTBue pacTBOPOB KHUCIOT MU COJEH € METAUIAMHU.
OzHakomieHue ¢ pygamu kenesa. OKpallMBaHWE IUIAMEHU COJISIMHU ILEJIOYHBIX METAJUIOB.
B3anmopencteue Kanblius ¢ BoAoW. IlomydeHue ruapokcuaa KajlbLMs M HUCCIEIOBAHUE €ro
cBoicTB. [lonmyueHne rumpokcuaa aJlOMUHHUS M MCCIIEAOBAaHUE €ro CBOMCTB. B3aummopeiicTBue
Kene3a ¢ cosisiHoU kucinotoil. [lonyuenue ruapokcuaos xkenesa (1) u (III) u uccnenoBanue ux
CBOMCTB.

[IpakTukym «CBOMCTBa METAIJIOB U UX COSAUHEHUI»



IIpakTnyeckas padora. OcylecTBIEHNE HENOYKA XUMUYECKUX ITPEBPALLICHUM.

IIpakTnyeckas padora. [lonyyeHue u CBOMCTBA COCTMHEHU METAJJIOB.

IIpakTuyeckass padora. PernieHue -SKCIEPUMEHTANBHBIX 3aJad Ha paclo3HaBaHHE U
MOJIy4YeHUE COCIMHEHUI METAJIJIOB.

Hewmeramnsl

OO01mas xapakTeprcTUKa HEMETAIJIOB: MoJIoKeHue B [lepuonnyeckoil cucteme, 0COOCHHOCTH
CTPOCHHSI aTOMOB, AJIEKTpoOTpHIaTeNbHOCTh (D) Kak Mepa «HeMeTauIuuHOCTH», psaa 0.
Kpucrannuyeckoe cTpoeHHE HEMETAUIOB — MPOCTHIX BellecTB. AutoTponus. DPuznueckue
CBOMCTBA HEMETAJJIOB. OTHOCUTENbHOCTh OHATHI «METAJI» — «HEMETaJLI».

B oxopoa B o aa. llonoxenue Bogopona B llepuoanyeckoi cucTeMe XUMHYECKHX
snemeHToB JI. M. Menpaeneea. CTpoeHue aroMa U MOJIEKYJbl. PU3UYECKHE U XUMHUYECKHUE
CBOMCTBA BOJOPOAA, €0 MOJYyYEHHE U IPUMEHEHHE.

Bona. Ctpoenne Monekynbsl. Bonopoanas xumudeckas cBsA3b. Ou3nueckre CBOWCTBA BOJIBI.
AHomanuu cBO#CTB Boabl. ['uapodunsabie u runpodoOHbIe BemecTBa. XUMUYECKHE CBOICTBA
Boabl. KpyroBopor Boasl B mpupozae. Bomooumctka. Asparusi Boabl. beiTOBBIE (DHUIBTPHI.
MunepanbHble BOJbI. JJUCTUIITMPOBAaHHAS BOJIA, €€ TIOJYyYCHHE U IPUMEHEHHE.

Ob0masxapakTepucTukaranoreHo B. Crpoeaue atromoB. [IpocTeie BemecTBa 1
OCHOBHBIE COCJMHEHHUSI TaJOTeHOB, WX CBoicTBa. KpaTkue cBeneHust o xjope, Opome, prope u
noze. [Ipu-MeHeHue raloreHoB U UX COCIMHEHUN B HAPOJTHOM XO3SIIICTBE.

C e p a. CrpoeHue aroma, ajuIOTPOIHsI, CBOMCTBA M NPUMEHEHHE POMOHMYECKON CEpBHI.
Oxkcuapl cepol (IV) u (VI), ux nonydenne, cBoiicTBa U npuMeHenne. CepHasi KHCIIOTa U €€ COJIH,
UX  [PUMEHEHHME B  HApOAHOM  xos3diicrBe.  [Ipom3BOICTBO  CEpHOM  KHUCIIOTHI.

A 3 0 1. CTpoeHue aTtomMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMHAK, CTPOEHHUE,
CBOICTBA, MOJy4YeHUE U NpuMeHeHue. Colr aMMOHHUS, UX CBOMCTBAa M NpuUMeHeHue. OKCHIbI
azora (II) u (IV). A3oTHas kucinoTa, e€e CBOIICTBa M NpuUMeHeHue. HuTpatbl U HUTPUTHI,
npobaemMa uxX CoJIepKaHHus B CENIbCKOXO03HCTBEHHONW MPOAYKIIUHU. A30THbIE yIOOpEHHUSI.

@ o ¢ ¢ o p. CtpoeHne aToma, aNIOTPOIUS, CBOICTBA 6e10r0 U KpacHoro dochopa, ux
npumenenne. OcHoBHBIE coenHeHus: okcu ¢pocdopa (V) u oprodochopHas kuciora,
docdatel. DochopHbIe YI0OpEHUS.

VYr aep o a. Crpoerue aToma, aJulTIOTPOIHs, CBOMCTBA MOAUUKaIUi, TpuMeHeHne. OKCUIbI
yraepoaa (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaAThl: KalbIMT, COAa, MOTAMl, UX
3HAUEHUE B IPUPOJIE U KU3HU YEJIOBEKA.

K p e M H u ii. CTpoeHue aroma, KpUCTANINYECKUI KPEMHUM, €70 CBOMCTBA U IPUMEHEHHUE.
Oxkcun kpemuus (IV), ero mpupoansie pasHOBUAHOCTH. CHIMKATBl. 3HAYEHUE COCTUHEHUN
KpEMHUS B )KMBOW U HEKMBOU Tipupoje. [[oHsATHE 0 CUITMKATHON TPOMBIIILIEHHOCTH.

JdemoncTpauuu. OOpasipl raloreHOB — MPOCTHIX BEIIECTB. B3anMozeicTBHE rajJoreHoB ¢
HATpueM, aJlOMHHHMEM. BpITecHeHHMe XJIopoM OpoMa WIM HMOAAa M3 PACTBOPOB HX COJIEH.
B3anmopencTBue cepbl ¢ METaJLIaMU, BOJOPOJAOM U KUCIOPOAOM. B3aumonencTBre KOHIEHTPU-
POBaHHOW CEpHOM KHUCIOTHI ¢ Meapto. OOyriaMBaHHE KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTOM
OpraHU4EeCKHUX COCIMHECHUM. PazbaBnenue CEepHOU KHUCJIOTBL Bs3aumopeicteue
KOHLICHTPUPOBAHHOM a30THOM KHUCJIOTHI C Melbto. llormnomenne yrieM pacTBOPEHHBIX BELIECTB
uin razoB. BoccranoBieHue menu u3 ee okcuaa yrieM. OOpasibsl MPUPOIHBIX COCTUHEHUN
xJiopa, cepsl, dochopa, yriepoaa, kpemaus. OOpasibl BaXKHEHIIUX JUIsI HAPOIHOTO XO3AHCTBA
cynb(aToB, HUTPATOB, KapOOHATOB, (hocParoB. OOpa3Lbl CTEKIA, KEPAMUKH, LIEMEHTA.

Jladoparopuble onbIThl. [lomydeHue, coOupanue ©  paclo3HaBaHHE BOJOPOJA.
UccnenoBanue MOBEpPXHOCTHOTO HATSKEHUS BOJAbL. PacTBOpeHHE MepMaHraHata Kaius WU
MEIHOTO Kymopoca B Bone. ['maparanus obe3BokeHHOro cymbdara menu (II). M3rorosnenue
rurncoBoro orneyatka. O3HaKOMJIEHHE C KOJJIGKUMEH OBITOBBIX (QHIBTPOB U H3YYEHHUE
UHCTPYKLIMU JOMAIIHEro ObIToBOro ¢uiabrpa. O3HAKOMIIEHHE C COCTABOM MHHEPATbHOU BOJBI.
KauecTBeHHass peakuusi Ha TaloreHuA-UOHBL llomyueHue, coOupaHWE H pacIO3HABAHHE
kucioposa. ['openue cepsl Ha Bo3ayxe U kuciopoje. CBoiicTBa pa30aBICHHON CEPHON KHUCIIOTHI.
Wzyuenune cBoiicTB ammuaka. PacnosnaBanue comneil ammonus. CBoiicTBa pa30aBICHHOM



AQ30THOM KHUCIOTHI. B3anmoaeicTBHE KOHUEHTPUPOBAHHOM a30THOW KHUCJIOTHI C MEIBIO.
Pacno3naBanue ¢ocgatoB. ['opeHue yris B Kuciopoe.

[Tonyuyenue, cobupanue W pacro3HaBaHHWE YrJIeKHcioro rasa. [lomydeHue yroiabHOM
KACIOTHlL W u3ydeHHe ee cBOMCTB. [lepexon kapOonara B rTuapokapOoHaT. PasnoskeHue
ruipokapOonara Hatpus. [lonydueHne KpeMHEBOW KUCIOTHI M U3Y4YE€HUE €€ CBOUCTB.

[IpakTukym «CBolicTBa COEIMHEHUI HEMETAIIOB)

IIpakTnyeckas paGora. Pemenue skcnepuMeHTanbHbBIX 3azad 1o Teme «lloarpymma
TaJOreHOBY.

IIpakTyeckas paGora. Pemenue skcnepuMeHTanbHbBIX 3amad no teme «lloarpymma
KHCIIOPOJA».

IIpakTHyeckas padora. Penienne skcriepuMeHTaIbHBIX 3a4a4 1o Teme «lloarpynmna azoray.

IIpakTnyeckasi padora. Pemienne skcnepuMeHTaNbHBIX 3amad 1no Tteme «lloarpymma
yriaepoaay.

IIpakTuyeckasi padora. [lonyyenue, coOupanue U pacro3HaBaHHUE Ta30B.

KpaTkue cBeaenust 06 opraHu4ecKiX COeTMHEHUSX

YraeBoaopo abl. Heopranmueckue u opraHudeckre BeIecTna. Y JieBoA0opoabl. MeraH,
3TaH, NpPONaH KaK IPEJENIbHBIE YIJIEBOAOPOABl. OTWIEH M alETWIEH KaK HeIpeneabHbIe
(HeHachllIeHHBIE) yriieBonoponabl. ['openue yrieBomoponoB. KauecTBeHHblE peakiuu Ha
HEeNpeaeNbHbIE COeAUHEHNS. Peakuyst neruipupoBaHusl.

Kucnoponcoagepxamnmume OpraHMYECKHUE COEJIHUEHH . ITUWIOBBIN CIIUPT,
€ro NojyyeHue, IpuMeHeHne U (PU3H0-JIOTUYecKoe JeHcTBUE. TpeXxaTOMHbBIN CIUPT TIULEPUH.
KauecTBeHHas peakuys Ha MHOIOaTOMHBIE CIIUPTHI. Y KCyCHasi, CTEAPUHOBASI U OJIEMHOBAs
KUCIIOTHI — MPEJCTAaBUTENHN Ki1acca KapOOHOBBIX KUCIOT. XKupbl. MbLia.

A30TconepXaunUueoOpPraHMuyeCcKHUECOE U HEHHU . AMUHOTPYIIIA.
AMUHOKHCIOTE. AMHUHOYKCyCHas Kuciora. benku (mporewHsl), UX (QyHKUHH B JKHUBBIX
opranusMax. KauecTBeHHBIE peakIy Ha OEIKH.

JdeMoHcTpanun. Mozenn MoJIeKyl MeTaHa, 3TaHa, IMpolaHa, 3TWJIEHAa WU alleTUJICHA.
B3auMmopeiicTBue sTuiaeHa ¢ OpOMHON BOJOW M pacTBOPOM TepMmaHraHata kamus. OOmme
XMMHYECKHE CBOMCTBA KHUCJIOT Ha IpUMEpe YKCYCHOM KuciaoTbl. KadecTBeHHas peakius Ha
MHOT'OaTOMHBIE CIIUPTHI.

JlaGopaTopHble onbIThI. KadecTBeHHBIE peakIiui Ha OEJIKH.

O0001IEeHME 3HAHUI [T0 XUMHHA

3a KypC OCHOBHOM IIKOJIBI.

I[Moaroroska xk OI'D

Ilepuoguueckuii 3akoH u Ilepuonmueckas cucrema Xxumudeckux oaemeHtoB /[l M.
MenneneeBa. PU3MYECKUH CMBICT MOPSAIKOBOTO HOMEpA 3JIEMEHTa, HOMEpPOB MEpHOoaa U
rpymnmsl. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB 3JIEMEHTOB M MX COCJUHEHUN B NEpUoAax M
rpyIIax B CBETE€ MPEACTABICHUN O CTPOCHMHM aTOMOB 3jeMeHTOB. 3HaueHue [lepumoanueckoro
3aKOHa.

Buabl xuMuyeckux cBA3€H U TUIBI KPUCTAJUTMUYECKUX PEHIETOK.

B3anMOCBs3b CTPOCHMS U CBOMCTB BELIECTB.

Knaccupukanuss XUMHUECKUX peaKIUd 1O pPa3IUYHBIM TpHU3HAKaM (YUCIO U COCTaB
pearupyromux 1 o0pa3yomuxcs BEIIECTB; HATMUWE TPaHUIIBI pa3fena ¢a3; TeroBoi 3G heKT;
U3MEHEHUE CTENEHEW OKHUCJIEHUSI aTOMOB; MCIIOJIb30BAaHUE KAaTalu3aTopa; HalpaBlIeHUE
nporekanus peakuuu). CKOPOCTh XUMHUYECKHX peakuuid U (aKTOphl, BIUAIOININEC Ha HEe.
OO6paTUMOCTh XMMHUYECKHUX PEAKIHH U CIOCOOBI CMEIIEHUSI XUMUYECKOTO PaBHOBECHSI.

IIpocteie u crmoxHbIE BemiecTBa. MeTtaiuibl U HeMeTaulbl. ['eHeTHdecKkue psiabl MeTallia,
HEMeTaUla © mepexogHoro weramia. OKCUIObl W THUAPOKCUABl (OCHOBAHUS, KHCIIOTHI,
amdoTepHbIe TUAPOKCHIBI), COH. MX cocTas, kaccudukanms 1 o0IHe XUMHUIECKIE CBOMCTBA B
CBETE TEOPUH DJIEKTPOIUTHUECKON TUCCOLUALINN.

TEMATHUYECKOE IINTAHUPOBAHUE
Tematuueckoe MiIaHUPOBAHUE PEATU3yET OJUH U3 BO3ZMOXKHBIX MOAXO0JIOB K PaCIpeeIeHUI0
M3y4aeMoro Marepuania o rojgam, BpeMEHU U3yUeHHUsI OTJEIbHBIX TEM Kypca, B 3aBUCUMOCTH OT



npoduis MIKOJIbI, BO3MOXKHOCTEH NpeanpoduaIbHON MOATOTOBKM OOYYAIOIIMXCS K H3YyYEHHUIO
XUMUH B CpEIHEN ILKOJIE.

B naHHOM MmIaHUPOBaHWU pa3lieibl OCHOBHOTO COACPAHHS MO0 XUMUU Pa30UTHI HA TEMBI B
XPOHOJIOTUU WX U3ydeHUs Mo ydeOHuKaM. OCOOCHHOCTBIO 3TOTO TUIAHUPOBAHUS SBISETCS TO,
YTO B HEM COJICP>KUTCS OMKUCAHNUE BOSMOXHBIX BHJIOB JICATEIHHOCTH O0YYAIOIIMXCS B MPOIlecce
YCBOEHHS COOTBETCTBYIOIIETO COJAEP)KAHUS, HANpPABIEHHBIX Ha JOCTHKEHHE IOCTaBICHHBIX
nesueit ooyJeHus.

Kypc xumuu 8 knacca nsydaercs B 1Ba 3Tamna:

1-11 oman — xumus 6 cmamuke, Ha KOTOPOM paccMaTpUBAIOTCA COCTaB U CTPOEHUE aToMa U
BelecTBa. Ero OCHOBY COCTaBISIFOT CBEICHHS O XHMHYECKOM DJJeMEHTe U (opMmMax ero
CYLIECTBOBaHUSI — aTOMax, H30TOMAax, MOHAX, MPOCTBIX BEUIECTBAX U WX BaKHEUIINX
CcoeMHEHUX (OKCUAAX M IPYTHX OMHAPHBIX COSAMHEHUSX, KUCIOTaX, OCHOBAHUSX U COJSX), O
CTPOEHUH BEIIECTBA (TUMOJIOTUHA XUMUYECKUX CBA3EH U BUJAX KPUCTANIMYECKUX PEILIETOK).

2-i sman — Xumus 6 OuHAMUKe, Ha KOTOPOM MPOUCXOAUT 3HAKOMCTBO YyYalIUXCS C
XUMHUYECKHUMH PEaKIUsIMU Kak (YHKIHEH coCTaBa M CTPOCHUS YYACTBYIOUIUX B XUMHUYECKUX
MIPEBPAIICHHUIX BEIIEeCTB U WX Kiaccudukamuu. CBONCTBAa KUCIOT, OCHOBAaHUN M COJIEH cpazy
paccMaTpuBaIOTCSl B CBETE TEOPUM DIIEKTPOIUTHUECKOM nuccouuanuu. Kpome 3toro, cBoiicTBa
KHCIIOT U COJeM XapaKTepU3yIOTCS TaKKe€ B CBETE€ OKHCIHUTEIbHO-BOCCTaHOBUTEIBHBIX
MPOLIECCOB.

B conepxxanum kypca 9 Knacca BHadane MPOBOAMTCS O00OOIIEHWE 3HAHWN YYaIIUXCs IO
Kypcy 8 Kiacca, KOTOpO€ 3aKaH4YMBaeTcsi paccMoTpeHueM llepuonunueckoro 3akoHa u
Ilepuoauueckoil cuctembl xuMmudeckux 3yemeHToB . M. MenpaeneeBa, KOTOpbIE SIBIISIIOTCS
cBO€OOpa3HBIM BBEJIEHHEM B XHMHUIO 3JeMeHTOB. Kpome 3Toro, 0000IIAIOTCS CBEIACHUS O
XUMHUYECKHX PEaKIusiX U UX KiIacCU(PHUKAIUN — 3HAHUS 00 YCIOBHSIX, B KOTOPBIX MPOSBIISAIOTCS
XUMHUYECKHE CBOMCTBA BEIIECTB, M CIIOCO0aX YIPaBICHUS XUMHUYSCKUMHU MPOIECCAMH.

Ha »sroii 0Oa3ze 3aTem paccMaTpuBarOTCS OOIIME CBOWCTBA METAUIOB W HEMETaioB. B
KauecTBe HamOoJee SPKUX MPEACTABUTENCH ITHX KJIACCOB SJIEMEHTOB OCBEIICHBI CBOWCTBA
HICJIOYHBIX U IIEJIOYHO3EMENbHBIX METANIOB U TajJoreHOB (IIPOCTHIX BEIIECTB U COCAUHEHUMN
TaJIOTeHOB) B IUIAHE CPABHUTENBHON XapaKTePUCTHKU. B Kypce moapoOHO paccMaTpUBAIOTCS
COCTaB, CTpOCHHE, CBOICTBa, IMOJy4eHHE U TPUMEHEHHE OTAETbHBIX, BAXKHBIX B
HApOJIHOXO35HCTBEHHOM OTHOIIIEHUH BEIIECTB, 00pa3oBaHHbIX demeHTamu [[—III mepromos.

B kypce 9 xmacca pgaercss KpaTKO€ 3HAaKOMCTBO C OPraHMYECKUMH BEIECTBAMHU!
YIIEBONOPOAAMH, KHUCIOPOA- M a30TCOJAEPKAIIMMH COCIUHEHUSMH W HX BaKHEHIIMMHU
MPEICTABUTEISIMHU.

3HAYUTENBHOE MECTO B COJAEpPKAHMM Kypca OTBOJUTCS XHMHUYECKOMY 3KcmepuMeHTy. OH
dbopMupyeT y ydYamMXcs CHEIUANbHBIE TpEeIMETHbIe YMEHHUS paboTaTh C XUMHYECKUMHU
BEIIECTBAMM, BBIMIOJHATH MPOCThIE XMMHUYECKHUE OTBITHL, YUUT IIKOJBHUKOB O€30MacHOMY U
HKOJIOTHYECKU TPAMOTHOMY OOPAIIEHHUIO C BEIIECTBAMHU B OBITY U Ha MPOU3BO/ICTBE.

[IpakTudeckue pabOThI CrpyNIHPOBaHBI B OJOKM — XUMHUYECKHE MPAKTUKYMBI, KOTOPBIC
CIIy’)KaT HE€ TOJIbKO CPEICTBOM 3aKpEIJICHUS YMEHHI W HaBBIKOB, HO TaKXe U CpPEACTBOM
KOHTPOJISI KauecTBa UX c(hOPMUPOBAHHOCTH.

B cBsi3M ¢ mepexooM M OCHOBHOHM IIKOJBI Ha Takylo (OpMY HTOTOBOM aTTECTAIlUH, Kak
OI'D, B Kypce npeaycCMOTPEHO BpeMsl Ha MOATOTOBKY K HEH.

JlanHas mporpamMma siBIISIETCS IPUMEPHOMA, U aBTOPBI pabovMX POrpaMM BIIpaBe MPEATIOKUTh
CBOIl BapHaHT B COOTBETCTBUU C COOCTBEHHBIMH MPEANOYTEHUSIMU U OCOOEHHOCTSAMH y4eOHOTO
3aBe/IeHUs] U KOHTHHIEHTA.

[Mporpamma 8—9 kmaccoB paccumrana kak Ha 2 (140 4 3a nBa roga oOydeHws) 4aca B
HEJIeIIIO.

B TemaTtndeckoM ImiIaHUPOBAHUHU MPEAYCMOTPEHO PE3epBHOE BpeMsl, HEOOXOIUMOCTh
KOTOpOTro 00YCJIOBJIEHA TEM, UTO peaibHasl MPOIOJKUTEILHOCTh Y4eOHOT0 ro/ia Beeraa
OKa3bIBA€TCsI MEHBIIIE HOPMATHUBHOM.



TEMATHYECKOE IINTAHUPOBAHUE

9 kJaacc

(2 u B Hepearo, Beero 70 4., u3 HUX S 4. — pe3epBHOE BpeMs#)

Ne
ypoka

HanmeHoBaHMe pa3ie/ioB U TeM

Bcero
JacoB

IIpakTuyeckue,
JadopaTopHbie padoOThI

Beenenue. O0mas xapakTepucTHKA XAMHYECKAX 3J1eMEHTOB H XUMHYECKHX PeaKiuil.
Ilepnoauuecknii 3akon u llepuognyeckas cucrema xumudeckux 3iementos /. H.
MenpeneeBa —11 4.

1-2 | XapakTepucTuka XMMUYECKOTO 2
3JI€MEHTa Ha OCHOBAHHUH €T0
nojoxxeHus B [lepuognueckoit
cucrteme J[.M.Menneneena
3 AMdoTepHbIE OKCHIBI U 1 JlaGopaTopHbIe ONBITHI.
TUAPOKCH]IBI 1. [TonyuyeHnue ruApoKcHia HUHKA U
HUCCIIETOBAHME €r0 CBOMCTB
4 Ilepnonnueckuit 3aKOH U 1 JlabopaTopHbIe ONBITHI.
MepUoInYEcKas CucTeMa 2. MoaenrpoBaHue MOCTPOECHUS
J.11.Menneneesa B CBETE y4EHUs O [Iepuonnueckoil cUCTEMBI
CTPOCHUHU aTOMa J.N.MenneneeBa
5 XuMu4eckasl OpraHusanus ;KUBou 1 1
HEKHMBOUW TPUPOJIBI
6 Knaccuukanus XuMuaeckux 1 JlabopaTopHbIe ONBITHI.
peaKkuuii Mo pa3IMYHbIM OCHOBAHUS 3. 3aMeIlIeHHE JKEIe30M MU B
pacTtBope cyiabbara Mmeau (I1)
7 [ToHsITHE O CKOPOCTH XUMUYECKOM JlaGopaTopHble ONBITHI.
peakuuu 4. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peaKluu OT MPUPOIbI
pearupyromux BeUeCTB Ha IpUMEpPE
B3aUMOJICVCTBHUSI KUCIIOT C
MeTaJuIaMHu. 5. 3aBUCUMOCTh
CKOPOCTH XMMUUYECKHUX PEaKLUil OT
KOHIIEHTPALlUH PEarupyromumx
BEILIECTB HA MIPUMEpPE
B3aMMOJCUCTBHUS IIMHKA C COJITHOMN
KHUCJIOTOHN pa3IM4HON
KOHIIEHTpauuu. 6. 3aBUCUMOCTh
CKOPOCTH XUMHUUYECKOU PEAKLIUK OT
IJIOIIA AN CONPUKOCHOBEHUS
pearupyromux BelecTs. 7.
MoaenupoBaHue "KUSIIETO CIOS.
8. 3aBUCUMOCTbH CKOPOCTH
XUMHYECKON PEaKIuu OT
TEeMIIepaTypbl Pearupyroumx
BEILIECTB HA ITpUMEpPE
B3aumoieictBus okcuaa meau (I1) ¢
pPacTBOPOM CEPHOM KHUCIIOTHI
pa3IMYHON TEMIIEPATYPBI
8 KaranusaTopsl JlaGoparopbie ONbITHI

9. PaznokeHne nepokcua BoJopoia




C IOMOIIEI0 oKcuaa Maprania (1Y)
u karanu3aTopsl. 10. OOHapyxeHue
KaTaja3bl B HEKOTOPBIX MHUIIEBHIX
npoaykrax. 11. MHrubuposanue
B3aUMOJECUCTBUA KUCIIOT C
METaJIJIAaMHU B YPOTPOITUHOM

9-10 | O00O6IIEHNE U cUCTEMAaTH3 AN 2
3HaHuii o teMe «Beenenue. OOmas
XapaKTEePUCTUKA XUMUYECKUX
3JIEMEHTOB M XUMHUYECKUX PEaKLMsIil.
[Tepuonuueckuii 3aKOH 1
[Tepuonnueckas cucrema
XAMHYECKHUX DJIEMEHTOB
JA.N.MennaeneeBa»
11 Koutpoabsnas padora Ne 1 1
«BBenenne. O0mas xapakTepUCTHKA
XUMHUYECKHUX DJIEMECHTOB U
XUMUYECKUX PEAKLIUSN.
[Tepuonuueckuii 3aKOH 1
[Tepuonnueckas cucrema
XAUMHYECKHUX DJIEMEHTOB
JA.N.MenneneeBa»
Tema 1. MeTtanuabl — 14 4.
12 Bek MenHbIi, OpOH30BBIH, KEJIe3HBIN 1
[Tonoxxenue 371€eMEHTOB-METAJIIOB B
IIepnonnueckoii cucreme
JI.1.MenneneeBa 1 0COOCHHOCTH
cTpoenus ux aromoB.duznueckue
cBoicTBa MeTauioB. CIijiaBbl
13 XHUMHYECKUE CBOMCTBA METAJLIOB 1 JlabopaTopHbIe ONBITHI.
12 B3aumonencTBre KUCIOT U COJIER
C MeTaJlJIaMH1
14 Mertamisl B ipupoje. Oomue 1 JlabopaTopHbie ONbBITHI.
CTIOCOGHI X TIOyHCHHS 13. O3HakoMIJIEHHE C pyAaMu
JKelesa.
14. OxpammBanue
IUTAMEHH COJISIMH IEIOYHBIX
METaJIJI0B
15 [ToHsiTHE O KOPPO3UU METAILIIOB 1
16-17 | OOmas xapakTepuCTHKa JIEMEHTOB 2
IA rpynmsi.
18-19 | ILLenoyHo3eMenbHbIE METAILIBI. 2 JlabopaTopHbIe ONBITHI.
CoenuHeHUs MIETOYHBIX METAJJIOB 15. BzaumoeiicTBUE KaJIbIHS C
BoJioM. 16. [TonmydyeHue rugpokcuia
KaJbIUs ¥ UCCIIEAOBAHUE €TO
CBOMCTB
20-21 | AJIIOMUHUNI U €r0 COeTUHEHUS 2 JIabopaTopHbIe ONBITHI.
17. [lony4yeHue ruipoKcuIa
AJTFOMHHUSL ¥ UCCIICIOBAHKE €0
CBOMCTB
22-23 | JKene3o U ero cCoeauHEHU 2 JlabopaTopHbie ONbBITHI.

18.B3aumoelicTBue xkejesa ¢
COJISTHOM KHMCJIOTOH.

19. IlonyyeHue ruIpoOKCHUIOB
xenesa (I1) u (I1I) u usyuenue ux
CBOMCTB




24 O06001IeHne 1
3HAHUHU 110 TEME
«MeTanibl»

25 KounrpoJabHas pa6ora Ne 2 no Treme 1

«MeTaJLIbI»

Tema 2. lIpakTukym 1 «CBoiicTBa METAJLJ10B M UX €

oegquHeHHi» 2 4. (1u.+ 14. pe3eps)

26 OcyuiecTBiIeHUE LETTOYKHU 1
XUMUYECKUX IIPEBPALLECHUN
27 2[lonydenue u cBOMCTBA 1
COEAMHEHHUI MeTaJUI0B. Pemenne
AKCIIEPUMEHTAJIbHBIX 3a71a4 Ha
pacro3HaBaHUE U MOJTy4YECHUE
COETMHEHUN METAJVIOB
Tema 3. Hemeraninl — 25 4. (244.+14. pe3epB)
28 OO6m1ast XxapakTeprucTUKa 1
HEMETAJIJIOB
29 | Bomopox 1 JIabopaTopHbIe ONBITHI.
11.ITonyyenue u pacno3HaBaHue
BOJOPOJA
30 Bona 1 JlabopaTopHble ONBITHI.
21.MccnenoBanne NOBEPXHOCTHOTO
HaTsDbKEeHUs BoJbl. 22. PacTBopeHue
repMaHraHaTa Kajusi Uil MEJIHOTO
Kymnopoca B Bojzie. 23. ['maparanus
00€3BOKEHHOTO CyJb(hara Meau
(I1). 24. Y3roroBneHue runcoBoro
orneyarka. 25. O3HaKoMIIEHHE C
KOJIJICKIIUEH OBITOBBIX (DUIIBTPOB.
26.0O3HaKOMJIEHHE C COCTABOM
MUHEpaIbHOUN BOJIbI
31 I"anorenst 1
32 CoennHeHus rajJoreHoB 1 JlaGopaTopHble ONBITHI.
27.KauecTBeHHasi peakius Ha
raJIOT€HUI-MOHBI
33 Kucnopon 1 JlabopaTopHble ONBITHI.
28.Ilonyuenue, cobupanue u
pacrno3HaBaHHe KUCIOPOAa
34 Cepa, ee (pH3HUECKHE 1 1 %IaﬁopaTopﬂble OnbITHI. 29.
o OpeHue
XUMHUHCCKUC CBONCTBA cepbl Ha BO3JIYX€E U B KUCJIOPOJIE
35 CoennHeHus cepbl 1
36 CepHas KUCIIOTa KaK 3JIEKTPOITUT 1 JlaGopaTopHble ONBITHL. .
1 €€ CONH 30.CgoiicTBa pa3zbaBieHHON CepHON
KHUCJIOTBI
37 CepHas KMCIIOTa KaK OKUCIIHUTEb. 1
ITonyyenue u npumMeHeHue
CEpHOIl KUCIIOTHI
38 A30T 1 ero cBolcTBa 1
39-40 | Ammuak m ero cBoictBa. Conu 2 JlabopaTopHbie ONBITHI.
AMMOHBHS 31.M3y4eHne CBOMCTB aMMHUaKa.
32.Pacnio3HaBaHuE COJIEH AaMMOHHS
41 Okcuapl a30Ta. A30THas KUCIOTa 1 JlaGopaTopHbIe ONBITHI.
KaK 5JICKTPOJIUT, €€ IPUMEHEHNE 33.CgoiicTBa pa3z0aBIeHHON
A30THOM KHCIIOTHI
42 A30THas KHUCIIOTa KaK OKUCJINTENb, 1 JlabopaTopHbIe ONBITHI.

ee MoTy4eHue

34.B3aumoieicTBre
KOHIICHTPUPOBAHHOMW a30THOU
KHUCJIOTHI C MEIBIO




43 ®ocop. Coequnenus pocdopa. 1 JlabopaTopHbie ONBITBI.
TomsTie o hochopHbIx 35.Pacnio3naBanue gochaTo
yA0OpEHUSX
44 VYrnepon 1 JlabopaTropHble ONBITHI. 36.
I'openue
YIJIS B KUCIOPOJIE

45 OKCH/IBI YIiIepoaa 1 JlabopaTopHble ONBITHI.
37.Ilonyuenue, cobupanue u
pacrno3HaBaHHe YIJIEKHUCIIOro ra3a

46-47 | YronbHas KHCIIOTa U €€ COJIU 2 JlabopaTopHbie ONBITHI.

38.IlomyueHue yroiabHOW KMCIOTHI
Y U3y4ECHHE €€ CBOMCTB. 39.
Ilepexon kapOOHATOB B
ruapokapooHatsl. 40. Paznoxenue
THJIpoKapOoHaTa HATpUs

48 Kpemunit 1

49 CoenuHenus KpeMHUS 1 JlaGopaTopHbie ONBITHI.
41.ITonyyeHne KPEMHUEBOM _
KHUCJIOThI M U3YUYECHUE €€ CBOUCTB

50 CunukarHasi IpOMBIIUIEHHOCTh 1

51 O6006mmenHue o Teme «HemeTtambsny 1

52 | KonuTpoabHasi padora Ne 3 no teme 1

«HemeTauabny
Tema 4. [lpakTukym 2 «CBolicTBa coelMHEeHHIT HeMeTaLI0B» S (34.+2 u.pe3eps)

53 Pemenue skcriepuMeHTaIbHbIX 1
3aga4d no teme «lloarpynmna
raJIOT€HOBY

54-55 | Pemienune s3kCnepUMEHTATBHBIX 2
3amau no teme «lloarpynna
KHCIIOPOIay

56 Pemenue skcnepuMeHTaIbHBIX 1
3anau no teme «[loarpymnna azora»

57 Pemenue skcnepuMeHTaIbHBIX 1
3anau no teme «lloarpynna
yrieponay. [lomydenne, cooupanme
Y pacro3HaBaHHE Ta3oB

Tema 5. Kparkue cBeieHnsi 00 OpraHn4eckux coeinHeHusax S4.(44.+14.pe3epB)
58-59 | YrneBomopoibl 2

60 Kucnopoaconepxarue 1
OpraHUYeCKUEe COEIMHECHUS

61 A3oTcoaepKkalle OpraHuyecKue 1 %ﬂgOPaTOPHHe ONIBITHI.
CO&IHHEHNA GGjIK;‘IeCTBCHHBIe peakuuu Ha

62 Koutpoabsnas padora Ne 4 no 1
Teme: «KpaTkue cBegenns 00
OpPraHu4yecKuX CoeIMHEHNAX)

Tema 6. O60011eHNe 3HAHUI 10 XMMHUH 32 Kypc 0cHOBHOI mikobl. Iloaroroska k OI'J (8)

63 [lepuoanueckuii 3aKoH u 1
[Tepuonuueckas cucrema
J. . MeHnneneeBa B CBeTe
TEOPUHU CTPOCHHS aToMa

64 Bunn xumMuueckux cBs3ed U 1

TUIIBI KPUCTAJUNIMYCCKUX PCUICTOK.
B3anmocBsa3b cTtpoeHus u
CBOMCTB BEIIECTB




65 Knaccudukanms xumMuaeckux 1
peakui o pa3InyHbIM

MIPU3HAKAM.
CKopocTh XMMHYCCKUX PEaKIHi

66 Jucconuanus 3JeKTPOIUTOB B 1
BOJIHBIX pacTBopax. MloHHbIe
YpaBHEHHMS peaKImii

67 OKHCIUTENbHO-BOCCTAaHOBH- 1
TEJILHBIC PEAKIINU

68 Knaccudukanus u cBoiicTa 1
HEOPraHWYeCKUX BEIIECTB

69 TpeHuHr-recTupoBaHue Mo 1
BapuanTaMm ['MA npouuisix jietT u
JleMoBepcuu

70 | KonTpoabHas padora Ne S 3a kypc 1

HEOPraHu4eCcKOil XUMHHU

[Ipunoxenue 1 - KanennapHo TemMaTHuecKOe IUIaHUPOBAHUE YPOKOB XUMHUH 8 Ki1acc
[Tpunoxenue 2 - KaleHIapHO TeMaTUYECKOE JIAHUPOBAHUE YPOKOB XUMHH 9 Ki1acc
[Ipunoxenue 3 — KOHTpOIBHO OLIEHOYHBIN MaTepUal 1o XMMHHU JJisl o0ydaromuxcs 8-9 kiaccoB



