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1. IInanupyemblie pe3yJabTAThl 0CBOEHHUS Y4eOHOT0 NpeaMeTa « XuMHUshHy

B pesynbrarte u3ydenus: yueOHOTo mpeaMera « XUMUs» Ha YPOBHE CPEIHETo 00IIero 00pa3oBaHus:

BoinyckHuK Ha 0230BOM YPOBHE HAYYMTCSH:

pacKkpbIBaTh Ha MPUMEpPaX POjb XUMUU B GOPMUPOBAHUN COBPEMEHHOM Hay4YHOUM KapTUHBI MUpA U B IPAKTUYECKON JEATEILHOCTH YEIO0BEKa;
JIEMOHCTPHUPOBATH HA IIPUMEPaxX B3aMOCBS3b MEKIYy XUMHUEH U IPYTUMU €CTECTBEHHBIMU HayKaMU;

pacKpbIBaTh HAa IPUMEPAX MOJOKEHUS TEOPUH XUMUUYECKOro ctpoerust A.M. Bytieposa;

noHuMath (uzudeckuii cmeica [lepuoamueckoro 3akona J[.M. MennaeneeBa u Ha ero OCHOBE OOBSCHATH 3aBUCHUMOCTb CBOMCTB XHMHYECKHUX
9JIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT 3JIEKTPOHHOTO CTPOCHUS aTOMOB;

OOBSICHATH IPUYMHBI MHOTO0Opa3Ms BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUH 00 UX COCTaBe U CTPOCHHUHU;

NPUMEHSTh IPaBUJIa CUCTEMATHUYECKON MEXIYHApPOTHOM HOMEHKIIATYyphl KaK CPEICTBA Pa3INYeHUs U UACHTU(PHUKAIIMN BEUIECTB MO UX COCTABY
U CTPOEHHIO;

COCTaBIISITh MOJIEKYJISIPHBIE M CTPYKTYpHbIE (DOPMYJbI OPraHHMYECKHUX BEHIECTB KaK HOCHUTeNed WH(GOpMaluu O CTPOCHHUM BEIIECTBA, €ro
CBOMCTBAX M IPUHAJICKHOCTH K ONPEIEICHHOMY KJIACCY COCTMHEHU;

XapaKTepU30BaTh OPraHUYECKUE BEILECTBA II0 COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTaHABIMBATH IIPUYMHHO-CIICICTBEHHBIE CBS3U MEXAY
JTAHHBIMU XapaKTEPUCTUKAaMU BEIECTBA;

IPUBOJIUTH TIPUMEPBl XMMHUYECKHX DPEAKIMM, PacCKpbIBAIOIIUX XapaKTEPHbIE CBOWCTBA TUIUYHBIX IPEACTABUTEIEH KJIACCOB OPraHMUYECKUX
BEILIECTB C LENbI0 X UJICHTU(UKAUMN U O0BSICHEHUS 00JIaCTH IPUMEHEHHUS;

IIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHNUSI XMMUYECKUX PEAKLIUKA HA OCHOBE 3HAHUM O THIAaX XMMHUYECKON CBSI3M B MOJIEKYJIAX PEareHTOB U UX
PEaKIMOHHOM CITIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOEHUH M XUMHUYECKUX CBOMCTBaX BEHIECTB JUIsl 0€30M1aCHOTO MPUMEHEHMSI B IPAKTUYECKON JEATEIbHOCTH;
IPUBOUTH IPUMEPHI NPAKTUUYECKOTO UCIOIb30BaHUS MPOAYKTOB NepepaboTKH HEPTHU U MPUPOHOTO ra3a, BBICOKOMOJIEKYISPHBIX COeIUHEHUN
(monuaTHIIEHA, CHHTETUYECKOTO KayyyKa, alleTaTHOrO BOJIOKHA);

IIPOBOAMTDH ONBITHI 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB: INIMIIEPUHA, YKCYCHOM KHCIIOTHI, HENPEAEIbHBIX KUPOB, INIFOKO3bI, Kpaxmala,
0eJIKOB — B COCTaBE MUILEBHIX MTPOYKTOB U KOCMETHYECKHUX CPEJICTB;

BJIAJICTh MTPaBUJIAMH U TIpUeMaMu 06e30macHoil paboThl ¢ XUMUYECKHMMHU BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBaHUEM;

YCTaHABIMBATh 3aBHCHUMOCTh CKOPOCTH XMMMUYECKOM peakluu M CMEUICHHs XMMHUYECKOrO0 PaBHOBECHUS OT Pa3iIMuYHbIX (PAaKTOPOB C ILEJBIO
OIIPEEICHUS ONTUMAJIbHBIX YCIOBUN IIPOTEKAHUS XUMUYECKUX IIPOLIECCOB;

IMPUBOAUTH IPUMEPHI THIPOJIN3a COJEH B TOBCEHEBHOM KU3HU YEIOBEKA;

IPUBOAUTL IPUMEPBI OKHUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKLMW B IPUPOJE, IIPOU3BOACTBEHHBIX IPOLECCAX U IKUZHEAEATECIBHOCTU
OpraHU3MOB;



NPUBOJIUTH TIPUMEPBI XUMUYECKHUX PEAKIHi, PACKPBHIBAIOIIMX OOIINE XUMHUECKUE CBOMCTBA IPOCTHIX BEIIECTB — METAJNIOB U HEMETAILJIOB;
MIPOBOJMTH PAcUEThl HA HAXOXJICHUE MOJEKYISIPHOU (OPMYIIBI YTIEBOIOPOAA MO MPOIYKTaM CTOPAHMS U 1O €r0 OTHOCUTEIILHOHN IIOTHOCTH U
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIINX B €T0 COCTAB,;

BJIQJICTh MIPABUJIaMU OE30MACHOTO OOpPAIIEHUS C KUMHU, TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOW XUMHH;

OCYIIECTBIISATH TIOUCK XUMHUYECKOW WH(POPMAIIMU TI0 HAa3BAaHUIM, UICHTH(PHKATOPAaM, CTPYKTYPHBIM (POPMYJIaM BEIIECTB;

KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH XUMUYECKYIO MH(DOPMAIHMIO, COMEPIKALIYIOCS B COOOIICHHUSX CPEACTB MacCOBOW WMH(pOpMAIUH,
pecypcax MHTepHeTa, HAYYHO-TIONYIISIPHBIX CTaThSIX C TOYKH 3PCHHUSI €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IIEJSX BBISABICHUS ONIMOOYHBIX
CyXAeHHUH 1 (HOopMHUPOBaHHS COOCTBCHHOH TO3HIINH;

NPE/CTaBIIATh MYTH PEIICHUS II00aIbHBIX MPOOJIEM, CTOSIIUX Tepe/ YeI0BEYSCTBOM: IKOJIOTUUYCCKUX, IHEPTETHUCCKUX, CHIPbEBBIX, H POJIb
XUMHH B PEHICHUU dTHX TIPOOJIEM.

BbInycKHUK Ha 62a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTh HAYUHTHCS:

UTIOCMPUPOBATNb HA NPUMEPAX CMAHOBLEHUEe U IBOTIOYUIO OPLAHUYECKOU XUMUU KAK HAVKU HA PA3TUYHBIX UCTOPUYECKUX IMANax ee pa3eumusi,
UCNONb308aAMb MEMOObl HAYYHO20 NO3ZHAHUSL NPU 6bINOIHEHUU NPOEKMO8 U YUeOHO-UCCIe008aAMENbCKUX 3a0ad NO U3YYEHUIO C8OUCME, CNOC0008
NOYYEHUs. U PACNO3HABANHUS OPLAHUYECKUX BeUleCNE;

00BACHAMb NPUPOOY U CHOCOOBL 0OPA308AHUS XUMUYECKOU C85A3U: KOBALEHMHOU (NOJIAPHOL, HENOJAPHOL), UOHHOLL, MEMALIU4ecKol, 6000pOOHOU
— C Yenblo onpedeneHUss XUMUYeCKOU aKkmueHOCmMU 8euecms;

YCMAHABIUBAMb 2EHEMUYECKYIO C6513b MENHCOY KAACCAMU OP2AHUYECKUX 6eujecma OJisi 000CHOBAHUSL NPUHYUNUATLHOU 803MOICHOCMU NOJYYEHUs.
OpP2AHUYECKUX COeOUHEHU 3A0AHH020 COCABA U CIMPOEHUS,

YCMAaHABIUBAMb 63AUMOCEA3U MeHcOy hakmamu u meopueil, NPUYUHOU U CLe0CMEUeM NpU aHaiu3e NpooleMHblX cumyayuil U 060CHOBAHUU
NPUHUMAEMBIX PEUeHUll HA OCHO8E XUMUYECKUX 3HAHU.

HGHTCHBHOCTB YUYUTCIIA B 06y‘leHI/II/I XHUMHUHU B CpG,I[HCfI (HOHHOﬁ) HIKOJIC OOJIKHa OBITh HaIllpaBJICHa Ha OOCTHIKXCHUC O6yan0HlHMHCH CICAYIOIIUX
JIMYHOCTHBIX PE3YJIbTATOB:

B I[ICHHOCTHO-OPUEHTAIIMOHHOM cdepe — YyBCTBO TOPAOCTH 3a POCCUHCKYI0O XHUMHUYECKYI0 HayKy, T'yMaHHM3M, OTHOIIEHHE K Tpy.ay,
IEJICYCTPEMIICHHOCTD; 2) B TPYJ0BOH c(pepe — roTOBHOCTH K OCO3HAaHHOMY BBIOOpY JaiibHeHIel 06pa3oBaTenbHOM U IPOPeCcCHOHANTBHOMN TPaeKTOpUH;
3) B mo3HaBaTeIbHON (KOTHUTUBHOW, MHTEIJIEKTYAIbHOM) chepe — yMEeHHe YIPaBIsATh CBOCH MMO3HABATENBHOM JIEATENLHOCTBIO.

MeranpeaMETHBIMH pe3yJibTaTaMU OCBOEHMS BBITYCKHHUKAMHU OCHOBHOM IIKOJBI MPOTpaMMbl MO XUMHH SIBJISIOTCA: 1) HMCIOIB30BaHUE YMEHUU U
HaBBIKOB DPA3JIMYHBIX BHJOB TO3HABATEIHLHON IEATEIHLHOCTH, NMPUMEHEHWHW OCHOBHBIX METOJOB TO3HAHUA (CHCTEMHO-MH(GOPMAIIMOHHBIA aHaIN3,
MOJEJIMPOBAHNE) ISl U3YUEHHUS PA3IUUYHBIX CTOPOH OKPYXKAIOIIEH JAEMCTBUTEIBHOCTH; 2) UCIOJIb30BAHUE OCHOBHBIX MHTEJUICKTYAJIbHBIX OINEpalluil:
dbopmynupoBaHUE THUIOTE3, aHAIN3 WU CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3alMs, BBIIBICHHWE NPUYUHHO-CIICICTBEHHBIX CBS3€H, IOUCK



aHaJIOTOB; 3) yMEHHE TEeHEepHpOBaTh MJIEU M ONPENENATh CPEICTBA, HEOOXOAMMBIE ISl UX peanus3aluu; 4) yMEHHE ONpeIeNaTh LEeNU U 33Jauu
JESTeNbHOCTH, BBIOMPATh CPEICTBA PEAM3aLMU IIEH M MPUMEHATh MX Ha MPAaKTHKE;, 5) MCIOIb30BaHHUE PA3JIUYHBIX MCTOUYHUKOB JJIS TOJYYEHHS
XUMHAYECKON HH(OpMaIK, TOHUMaHUE 3aBUCUMOCTH COJIEpKaHUs U GOPMBI MpeICTaBIeHUs HHOOPMAIMH OT IeJieil KOMMYHUKALIMHU U aJpecara.

2.Conepxanne yueOHOro npeaMeTa XumMms

TGOPCTI/I‘leCKI/Ie OCHOBbI XUMHUH

Crpoenue BemectBa. CoBpeMEeHHAs MOJIETIb CTPOCHHSI aToMa. DIIEKTPOHHAs KOH(puUrypaius atoma. OcHogHoe u 6030)cOeHHble COCMOSHUS
amomos. Kiiaccupukanus XUMHIECKHX 3JIEMEHTOB (S-, p-, d-35eMeHThI). OCOOCHHOCTH CTPOCHHS SHEPTETHUSCKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
[Tepuonuueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. ®uznueckuii cMmbich [lepuoanueckoro 3akona [[.1. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB JIEMEHTOB M X COSAMHEHUH 10 MEPUOIaM U IPyIIaM. DJIEKTPOHHAS MPUPOJIa XUMUYECKOM CBSI3H.
DIEeKTPOOTPULIATEILHOCTh. BUIbI XUMHUUECKON CBsI3U (KOBaJICHTHAs, MOHHAS, METAJLTNYCCKAs, BOJOPOAHAS) 1 MEXaHU3MbI €€ 00pa30BaHUsI.
Kpucmannuueckue u amopguvie sewgecmsa. Tunvl KpUCmaiiuueckux peutemox (AmomHas, MOAeKYISAPHAs, UOHHASL, MEMALIUYecKds,). 3a8ucumocmy
Qusuueckux ceolicma gewecmea om muna Kpucmaiiuyeckou pewemxu. IIpaauHbl MEHOTOOOpa3us BEIIECTB.

Xumuyeckue peakiuu. ['oMoreHHbIe U reTeporeHnbie peakiuu. CKOpoCTh peakiiny, ee 3aBUCUMOCTh OT Pa3IUnYHbIX (PAKTOPOB: MPUPOIBI
parupyromux BEIICCTB, KOHUCHTPALUN PEArupyrOIuX BECIICCTB, TECMIICPATYPhI, IIJIOIIA AN pCaKHHOHHOﬁ IMMOBEPXHOCTHU, HAIIUYMA KaTaJIku3aTopa. Poms
KaTaJnu3aToOpOB B MPUPOJIE U MPOMBIIIJICHHOM MPOU3BoACTBE. OOPaTUMOCTh peakiinii. XMMHUYEeCKOe PaBHOBECHUE M €T0 CMEIICHHE MO JeHCTBHEM
pa3auyuHbIX (PaKTOPOB (KOHIIEHTPALUS peareHTOB WIH IPOJYKTOB PEaKIUy, TaBJIeHHEe, TEMIIEpaTypa) s CO3/1aHusl ONTUMAJIbHBIX YCIOBUN
NPOTEKaHUs XMMUYECKUX MPOLECcCOB. /Jucnepcubie cucmemvl. Ilonamue o koanoudax (3o1u, 2enu). Mcmunnvle pacmeopul. Peakuiun B pacTBOpax
AJIEKTPOJIUTOB. pH pacTBOpa Kak 1moka3areiab KUCIOTHOCTU cpeabl. [ uiponus cosneil. 3HaueHne ruapoin3a B OMOJIOTHYECKIX OOMEHHBIX
nporeccax. OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIIMHU B IPUPOJIE, IPOU3BOJCTBEHHBIX MPOLECCAX U )KU3HEAEATEIbHOCTH OPraHU3MOB.
OKHCIIUTETBHO-BOCCTAHOBUTEILHEBIE CBOMCTBA MMPOCTHIX BEHICCTB — MCTAJIJIOB I''TABHBIX U MOOOYHBIX MOATPYIIIT (MGI[I), )KCJ'IG30) N HEMCTAJIJIOB:
BOJIOPOJIa, KUCIIOPO/a, TaJlOTeHOB, Cepbl, a30Ta, hocdopa, yraepoaa, kpemuus. Koppos3us MeTamioB: BUAbI KOPPO3UHU, CIIOCOOBI 3aIUTH METAIIOB OT
KOPpO3UU. DNeKmpoau3 pacmeopos u pacniaeos. llpumenenue 31eKmponu3a 6 NPOMululIeHHOCHU.

XuMuA ¥ KU3Hb

HayLIHLIC METO/Ibl IO3HAHUS B XUMMU. VICTOUHUKHA XUMHYECKOM I/IH(I)OpMaI_II/II/I. ITouck I/IH(bOpMaLII/II/I 110 Ha3BaHHAM, I/II[eHTI/I(I)I/IKaTOpaM,
CTPYKTYPHBIM q)OpMYJ'IaM. MO,[[GJ'II/IpOBaHI/IC XUMHUYCCKUX ITPOLCCCOB U ﬂBHCHHfI, XUMUYECKUL AHAAU3 U CUHMe3 KaK MCTObl HAYUYHOTO ITO3HAHMUA.



Xumus u 310poBbe. JlekapcTBa, hepMeHThI, BATAMUHBL, TOPMOHBI, MUHEpalbHbIe BOJIbL. [Ipo0aeMbl, cBA3aHHBIE C IPUMEHEHUEM JIEKapCTBEHHbIX
npemnaparoB. BpenHbie NpuBBIUKY U (PAKTOPBI, pa3pylIarolmne 310poBbe (KypeHue, ynoTpedaeHne alKkorois, HapkoManus). PaiimonanbHoe muTaHue.

THuwesvie 0ob6asku. OcHo8bl NUWEBOU XUMULU.

XuMHsl B TOBCEJHEBHOM Ku3HU. Moromue 1 yuctsmue cpeactsa. Cpeocmea 60pbobl ¢ OblmosbiMU HACEKOMbIMU: PENellenmbl, UHCEKMUYUOD.
CpencTBa TMYHON TUTHEHBI 1 KocMeTHKH. [IpaBuia 6e30macHoii paboThl ¢ €IKUMHU, TOPIOYMMHU M TOKCHYHBIMHU BEILIECTBAMH, CPEICTBAMH OBITOBOM

XUMHHU.

XHMHUS B CEITBCKOE XO03AHMCTBO. MI/IHepaHBHBIC H OPraHN4CCKUcC y,[[O6p€HI/I$I. Cpe,I[CTBa 3allIUThI paCTeHHﬁ.

Xumus u sHepretuka. [Ipupoanble HCTOUHUKY YIi1eBoA0poA0B. [IprpoaHbIil 1 nonyTHBIM HE(TAHOM rasbl, UX COCTaB U HcIoib3oBaHue. CocTaB
HedTH U ee nepepadorka. Hedrenpoaykrsl. OkTanoBoe uncio OenzuHa. OxpaHa OKpysKaroliei cpesl npu HedrenepepaboTke U TPAaHCIIOPTUPOBKE
He(PTENPOIYKTOB. AJbTEPHATUBHBIE UCTOUHUKU SHEPTUH.

XuMus B CTPOUTCIILCTBC. HCMCHT. BeTOH.HO,I[60p OIITUMAJIBHBIX CTPOUTCIIbHBIX MaTCPHUAJIOB B HpaKTH‘IeCKOﬁ ACATCIbHOCTH YCJIIOBCKA.

XUMUS U 9KOJIOTHA. XUMHUYECKOE 3arpsA3HeHe OKPYXKaloIIel cpeibl U ero nocienctsus. OxpaHa ruapocdepsl, MouBbl, aTMOChepbl, (PIOPHI U

(l)ayHbI OT XUMUYCCKOT'O 3arps3HCHUS.

3. TemaTuueckoe INIAHUPOBAHME ¢ YKa3aHUEM KOJIHYECTBA YaC0B, 0OTBOAUMBIX HAa OCBOCHUE Ka)KIIOﬁ TEMBbI.

XapakTepucThKa OCHOBHBIX BUIOB

Homepa
oKoB T/ Tema ypoka OcHOBHOE cofiep)aHUE ypoKa JeSTeIbHOCTH 00yJaromuxcs (Ha ypoBHE
P y4eOHBIX JIeHCTBUI)
1—9 Tema 1. Crpoenne BemectB (9 4)
1 OCHOBHBIE CBEICHHS O CTPOCHUHU CrpoeHue aTroma: cocTaB spa (HyKJIOHBI) U ApryMeHTHpPOBaTh CII0)KHOE CTPOCHHUE aTromMa

aromMma

QJICKTPOHHAA o06omouka. [TonsTre 00 U30TOMAX.

[ToHsITHE O XUMUYECKOM 3JIEMEHTE, KaK
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsi10M
apa.

Lemoncmpayuu.IlopTperst

9. Pesepdopna, H. bopa. BuneodhparmenTs: u
criaiiasl «boJIbIION aIpOHHBIN KOJIAWIEp»,

KaK CHCTEMBI, COCTOSIIEN U3 g1pa U
ANIEKTPOHHON 000IOYKH.

XapakTepru30BaTh YPOBHH CTPOEHUS BELIECTBA.
OnuceiBaTh YCTpOHCTBO U paboTy bombIoro
aJIpOHHOTO KoJlIaiaepa




(<YPOBHPI CTPOCHHA BCUICCTBa»

Ilepunonuueckas cucrema
XUMHYECKHUX IEMEHTOB

J1. 1. MeHnieneeBa B CBETE yUEHHUS O
CTPOEHHUH aToMa

®dusnueckuit cMbicn npuHATOH B Tadbmuue . U.
MenneneeBa CUMBOJIMKH: IOPSIKOBOIO HOMEpa
JJIEMEHTA, HOMEpa IIepuoJa U HOMEpPA TPYIIIbL.
ITonstue 0 BaJICHTHBIX JIEKTPOHAX.
OTo0pakeHUe CTPOEHUS IMEKTPOHHBIX 000I0UEK
aTOMOB XUMHUYECKUX JJIEMEHTOB C IOMOIIbIO
SNEKTPOHHBIX W DJIEKTPOHHO-TPaQUIECKUX
dbopmy.

OObscHEHHnE  3aKOHOMEPHOCTEH  M3MEHEHUs
CBOMCTB DJIEMEHTOB B IEpUOJaX M TIpyINIax
IIEPUOJNYECKOM CHUCTEMBI, KaK CIEIACTBUE HX
IIEKTPOHHOI'O CTPOEHHUS. ONEeKTpOHHbBIE
CEMENCTBA XUMHUYECKUX JIEMEHTOB.
Jlemoncmpayuu. Paznuanabie hopMbl
Ilepnoanyeckoil CUCTEMBI XUMHYECKUX
anemenToB /. . Menneneesa. [loprper /1. 1.
Menpeneena.

Jlabopamophule onvimul. MoaenupoBaHue
noctpoenus llepruognyeckon CUCTEMBI C
ITOMOIIBIO KaPTOYEK

OnuceiBaTh CTPOEHUEM aTOMa XUMUYECKOTO
3JIEMEHTa Ha OCHOBE €TI0

IIOJIO’KEHMSI B TIEPUOANYECKON CUCTEME

JI. 1. Menpeneena.

3anuchIBaTh NIEKTPOHHBIE U AIEKTPOHHO-
rpadpudeckre GopMybl XMMUYECKHX
JJIEMEHTOB.

Omnpenenars OTHOIIEHNE XUMUYECKOTO
JJIEMEHTA K ONPEACIEHHOMY 3JIEKTPOHHOMY
CEMENCTBY

Cpasuenue [lepuoanueckoro 3akoHa
Y TEOPUH XUMHUYECKOTO CTPOCHHUSI Ha
¢dbunmocodckoif oOcCHOBE

IIpennochlIKu OTKPBITHS [Iepnonnueckoro
3aKOHAa M TEOpUU XUMHUYECKOTO CTPOECHMS
OpraHMYECKHX COEIMHEHUH; POjb JMYHOCTH B
UCTOPUM  XMMHH; 3HAYEHHE TPAKTUKH B
CTaHOBJIEHUH U PA3BUTUU XUMHUUYECKUX TEOPH.
Lemoncmpayuu.lloprperst /. 1. MenneneeBa u
A. M. Bytneposa

IIpencraBisaTs pa3BUTHE HAYYHBIX TEOPHI 11O
CIHpAJIX Ha OCHOBE TPEX (hOPMYINPOBOK
ITepnoanueckoro 3akoHa 1 OCHOBHBIX
HaIIpaBJICHUHN Pa3BUTUS TEOPUU CTPOEHUS
(XMMUYECKOT0, 3J1EKTPOHHOTO U
IIPOCTPAHCTBEHHOT0).

XapakTepru30BaTh POJIb IPAKTUKH B
CTAaHOBJICHUU U PA3BUTUU XUMUYECKON TEOPUHU.
ApryMeHTHpOBaTh YyBCTBO TOPIOCTH 3a
JIOCTUKECHUSI OTEYECTBEHHON XMMHUU U BKJIA]]




POCCHUICKHMX YU4EHBIX B MUPOBYIO HayKy

HMonHasg xuMuueckas CBI3b U
HWOHHBIC KPUCTATINIMYECKUEC peH_IéTKI/I

Karvnonsl W aHHMOHBI: HMX  3apaabl U
KJaccuukanus IO COCTaBy Ha MPOCThIE |
cnoxusie. [IpencraBurenu. [lonsitue 06 HOHHOU
XUMHUYECKON cBA3U. MOHHas KpucTajuinyeckas
pemérka u (QHU3MYECKUE CBOWCTBA BEIIECTB,
00yCJIOBIIEHHBIE ATHM CTPOCHUEM.
Jlemoncmpayuu.Monenb NOHHOU
KPUCTAJUTMYECKON PEIIETKY HA TpUMEpe
XJopua Hatpusi. MuHepasbl C 3TUM TUIIOM
KPUCTAJUTMYECKON PEIIETKON: KAIBIIUT, TAIUT.

XapakTepru30BaTh HOHHYIO CBA3b KaK CBS3b
MEXy HOHaMH, 00pa3yIOLUIMMUCS B pe3yibTaTe
OTJIa4¥ WM IIpUEMa 3JIEKTPOHOB aTOMaMH WIIH
rpymnamMu aToOMOB.

Onpenenars NpUHAIEKHOCTh HOHOB K TON
WJIM UHOM IPyNIE HA OCHOBAHUHU UX 3apsla U
COCTaBa.

XapakTepu3oBarh (pu3NYEeCKHe CBOMCTBA
BEIIECTB C HIOHHOM CBA3bIO, KaK (PYHKIIMIO BUAA
XUMUYECKOU CBS3H U TUIIA KPUCTAIIIMYECKOU
pELETKU

KoBanenTHas xumuyeckas CBsI3b.
ATOMHBIE 1 MOJIEKYJISIPHBIE
KPUCTAJUTNYECKUE PELIETKU

ITonsiTueo KOBAJICHTHOU CBSI3H.
ONEeKTPOOTPULATENbHOCTh,  HEMOJIsIpHasT U
NOJIIpHAsl  KOBAJEHTHbIE CBsI3U. KpaTrHOCThb
KOBAJIGHTHOW CBsI3U. MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHBIX CBs3€i: OOMEHHBII M JOHOPHO-
akuenTopHelii. [losIpHOCTE  MOJIEKYNIBI, Kak
CJIEICTBUE IIOJSAPHOCTH CBA3U U T'€OMETpUU
MoJIeKynbl. Kpucramnudyeckue pemeérku ¢ 3TUM
TUIIOM CBSI3U: MOJICKYISIPHBIE U  arOMHBIE.
du3nyeckue CBOICTBa BEIIECTB,
OOYyCIIOBJIEHHBIE ~ THUIOM  KPHCTANTMYECKUX
pEMIETOK.

Lemoncmpayuu. Monenu MONEKyIpHOU
KPUCTAJUTMYECKON PEHIETKN HA IPUMEPE «CYXOTO
JIbJ1a» WIIU MOJIa U aTOMHOM KPUCTAJUIMYECKON
peIETKU Ha IpUMepe ajiMasa, rpaduTa Win
KBapua. Mojenb MOJIIpHOTO 00bEMa ra3a

OnuceIBaTh KOBAJIGHTHYIO CBSA3b, KaK pe3yJIbTaT
0o0pa3oBaHMsI 00IKX IEKTPOHHBIX Map WIN
KaK pe3y/bTaT NePeKPhIBAaHUS IIEKTPOHHBIX
opOuTaneu.

KnaccuduupoBars KOBaJIGHTHBIE CBSA3H 110
90, KpaTHOCTH U CIIOCO0Y MEepPEeKpbIBAaHUS
ANIEKTPOHHBIX OpOUTATIEH.

Xapaktepu3oBarh (pU3NYECKHUE CBOWCTBA
BEIIIECTB C KOBAJICHTHOMH CBA3bIO, KaK (DYHKILIUIO
KOBAJICHTHOW CBSI3U M TUIA KPUCTAJUTMYECKON
pemeTKu

Meranmnndeckas XUMHUYIECKas CBI3b

Ilousarue OMeETaJLINYECKONU CBSI3U "
METAUIMYECKUX KPUCTAUIMYECKUX pEIIETKaxX.

XapakTepru3oBaThb METAIIMYECKYIO CBSI3b KaK
CBSI3b MEXY HOH-aTOMaMHU B METaJlIax U




du3nyeckrue CBOMCTBA METAJUIOB Ha OCHOBE UX
KPHUCTAJUIMYECKOTO CTPOEHHUS. [Ipumenenne
METAJVIOB Ha OCHOBE HX CBOWCTB. UEpHble U
LIBETHEIC CIIJIABHL.

Jlemoncmpayuu. Moaenu KpUuCTauIM4eCKUX
PEETOK METAIIOB.

Jlabopamophvie onvimul. KOHCTpyHpOBaHHE
MO/ METAJNIMYECKON XUMHUIECKOM CBSI3H

CIlJIaBaxX MOCPEACTBOM 0000IIeCTBIEHHBIX
BAJICHTHBIX 3JIEKTPOHOB.

OOBSICHATH SAMHYIO MIPUPOTY XUMHUECKUX
CBSI3EH.

Xapaktepu3oBarh (pU3NYECKUE CBOKWCTBA
METAJUIOB, KaK (PYHKIIMIO METAJUTHYECKOU
CBSI3U M METAJUTMYECKON KPUCTATITNYECKOM
peLETKU

BOIlOpOIlHaSI XUMHYCCKas CBA3b

MexmonekynsapHas 1 BHYTPUMOJIEKYJIIpHAas
BOJIOPOJHBIE CBA3U. 3Ha4yeHHe
MEXMOJIEKYJSIDHBIX ~ BOJOPOJHBIX  CBSI3€M B

MPUPOJIE U KU3HU YEIIOBEKA.
Jlemoncmpayuu. BuaeodpparMeHThI U Clan bl
«CTpyKTYypBI OEnKay.

Jlabopamopnwie onvimul. Jlenarypanus Oenka

XapakTepru3oBaTh BOJIOPOIHYIO CBA3b KaK
OCOOBI TUTT XUMUYECKOU CBS3H.

Paznuuyare MEeXMOIIEKYIIPHYIO U
BHYTPUMOJIEKYJIIPHYIO BOAOPOIHBIE CBSI3H.
PackpeiBaTh poJib BOZOPOJAHBIX CBA3EH B
OpraHu3aIi MOJIEKYIl OMOMOIMMEPOB, —
6enkoB 1 JIHK, — Ha oCHOBE MeXINpeAMETHbIX
CcBsi3el ¢ Ononoruei

[Tonmumepsr

ITonyuenue IIOJINMEPOB peakuusaMu
MOJIMMEPU3ALINH U MIOJIMKOHICHCALIUH.
Baxnelme mpeacTaBuTeNM — IUIACTMAacC U
BOJIOKOH, WX  IIOJIyu€HUE, CBOWCTBA U
npuMmeHeHue. lloHATne o0 HeopraHMYecKHx
MOJIMMEPAX U UX MPEACTABUTEIN.
Jlemoncmpayuu.Konnekuun «lImactMaccei»,
«Bonoknay. O0pa3ipl HEOpPraHUYECKUX
MOJIUMEPOB — BEIIECTB AaTOMHOM CTPYKTYpbI

XapakTepu30BaTh MOJIMMEPHI KakK
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS.
Pa3znuyare peakuu noiMMepu3alnnu u
MIOJIMKOHICHCALINH.

OmnuceiBaTh BaKHEHIINE MTPEICTABUTENN
IUIACTMACC M BOJIOKOH U Ha3bIBaTh 00OJIACTH UX
IIPUMEHEHHUS.

YcraHaBnuBaTh €JMHCTBO OPraHUUYECKON U
HEOpPraHMYeCKOM XUMHUH Ha ITpUMepe
HEOPraHUYECKHUX NOJTUMEPOB

JucniepcHbIe CUCTEMBI

[TonsiTue omucnepcHoil (aze U AUCTIEPCHOHHOMN
cpene. ArperarHoe COCTOSHHUE pPasMep YacTHI]
da3pl, Kak OCHOBa I  KJjacCHUpUKAIIUU
JUCIIEPCHBIX CUCTEM. OMYIbCUHU, CYCIEH3UH,
a’p030JI1 — TPYMIbl IPYOOIHUCIIEPCHBIX CHCTEM,

XapakTepr30BaTh pa3IUUHbIC TUIIbI
JUCIIEPCHBIX CUCTEM Ha OCHOBE arperarHoro
COCTOSIHUS IUCTIEPCHOM (a3bl U
JACTIEPCUOHHOM CPENBI.

PackpbiBaTh posib pa3aIuvHbIX TUIIOB




UX MpPEICTaBUTENU. 30U W TeId — TPYIIIbI
TOHKOJJUCIIEPCHBIX CHUCTEM, UX MPEACTABUTEIIH.
[TonsiTre o cuHepe3uce U Koaryssiuu.
Jemoncmpayuu. Konnexkuun o6pas3non
Pa3IMYHBIX AUCTEPCHBIX cucteM. CuHepesuc u
KOAryJsius

Jlabopamopnvie onvimsi. Ilonyyenue
KOJUJIOMJIHOTO ~ pacTBOpa  KypuHOro  Oenka,
UCCIIEJIOBAHUE €ro CBOWCTB C  IOMOIIbIO
JAa3epHOM  yKa3Ku W TIPOBEICHHE  €ro

JIeHaTypaIuu. [Tonmyuenue AMYIbCUH
pacTUTENbHOTO Macia M HabOmoneHue 3a eé
paccioeHUeM. [Tomyuenue CYyCIIEH3UH

«U3BECTKOBOIO MOJIOKa» WM HaOrogeHue 3a eé
ceUMEHTaIeEN

JIUCIIEPCHBIX CUCTEM B JKU3HU IPUPOJIBI U
oOmiecTna.

[TpoBonuTh, HAOMIONATH U OMUCHIBATH
XUMHYECKHUMN IKCIIEPUMEHT

10—21

Tema 2. Xumuueckue peakuuu (12 u)

10—11
00Ben

Knaccudukanus XuMuueckux
peaxkuuit

AmuloTponuzanus U U30MEpU3alLMsl, KaKpeaKIH
0€e3 N3MEHEHHsI COCTaBa BEIECTB. AJUIOTPONHUS U
e¢ mnpuuuHbl. Krnaccudukanus peakuuii 1o
pPa3IMYHBIM OCHOBAHUSAM: II0 YUCIY U COCTaBY
peareHTOB W  MNPOAYKTOB, MO asze, 1O
UCIOJIb30BAaHHUIO KaTaJln3aTopa Win (EpMEHTa,
no TtemiaoBoMy addexty. Tepmoxummuueckue
YPaBHEHUS PEaKIHil.

Llemoncmpayuu. PactBopeHue CepHOM KUCIOTHI
Y aMMHaYHON CENUTPHI U (PUKCALUS TETUIOBBIX
ABJIEHUH JIJIS1 3TUX NPOLIECCOB

Omnpenenars NpUHAJIEKHOCTh XUMUYECKON
peakuuy K TOMy UM HTHOMY TUITY Ha
OCHOBAHHUH IO Pa3JINYHbIX IPU3HAKOB.
OTtpaxkaTb Ha TUCbME TETJIOBOU AP PEKT
XMMHUYECKHUX PEAKLHUI C TOMOIIBIO
TEPMOXUMUYECKUX YPABHEHUH.
ITonTBEpKOaTh KOJINYECTBEHHYIO
XapaKTEePUCTUKY 3K30- U SHA0TEPMUUYECKUX
peakuuii pac4éTaMy 1o TEPMOXUMHUECKUM
YpaBHEHUSIM.
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CKOpOCTB XUMHYCCKHUX peaKHI/Iﬁ

(I)aKTopBI, OT KOTOPBIX 3aBUCUT CKOPOCTb

YcraHaBIMBaTh 3aBUCUMOCTh CKOpOCTHU




XUMHYECKUX DPEAKLUI: MPUPOLA PEearupyrolux
BEIIIECTB, TeMIeparypa, iouaib ux
COIPUKOCHOBEHUSI PEarupyrollux BELIECTB, HUX
KOHILIGHTpalMsi, NPUCYTCTBHE  KaTajlu3aropa.
IlonssitTue o  karamuze. DepmeHThHI,  Kak
Ouonoruueckue Karaauszaropbl. HHrubutopsl,
KaK «aHTOHUMBD) KaTaJIn3aTOPOB U UX 3HAYCHHUE.
Llemoncmpayuu. B3anMoaecTBus pacCTBOPOB
COJIIHOM, CEPHOM U YKCYCHOU KUCIIOT
OJJMHAKOBOM KOHIEHTPALMHU C OIMHAKOBBIMU
KycoukamH (IpaHyjamMH) LIUHKA U
B3alMO/IEWCTBHE OJJUHAKOBBIX KYCOUKOB Pa3HbIX
METaJUIOB (MarHus, IIMHKa, jKeje3a) C pacTBOPOM
COJISTHOM KHMCJIOTBI, KaK IPUMEpP 3aBUCUMOCTH
CKOPOCTH XMMHYECKUX PEAKLUHN OT IPUPOIBI
BellecTB. B3anmonelicTBue pacTBOpoB
TUOCY/Ib(ara HaTpUsl KOHLIEHTPAIU U
TEMIIEPATYPHI C PACTBOPOM CEPHOU KHCIIOTBHI.
MozenupoBaHue «KHIISIILIETO CIIOS.
I'eTeporenHslii Karaaus3 Ha IPUMEPE Pa3IOKECHUS
IEpOKCUa BOAOPOAA B IPUCYTCTBUU TUOKCUAA
Maprasiia.

Jlabopamophule onvimul. Vicnonb3oBaHue
HEOpPraHMYEeCKUX KaTajln3aTopoB (coJel jkenesa,
MOMJIA KaJlusl) U TIPUPOJIHBIX OOBEKTOB,

coJiep KallluX Karanazy (ChIpoe Msco,

KapTodens) Ui pa3nokKEeHUs IepoKcUuIa
BOJIOPO/a

XUMHUYECKON peaKIuu OT IPUPOAbI
pearupyromux BeiecTB, UX KOHLEHTPAIUH,
TEMIIEpaTyphl U MJIOIIAIN UX
COIPUKOCHOBEHUS.

PackpsIBaTh posp KaTaau3aTopoB Kak
(akTOpOB yBEIUYEHUS CKOPOCTH XUMHUECKOM
peaKkuuu U paccMaTpuBaTh UHTUOUTOPHI KaK
«aHTOHUMBI» KaTaJln3aTopoB.
XapakTtepu3oBaTh PEepMEHTHI KaKk
OMOJIOTHYECKHE KaTaIn3aTophl OEIKOBOM
MPUPOABI U PACKPBIBATH UX POJIb B IPOTEKAHUU
OMOXMMHUYECKUX PEaKLUii Ha OCHOBE
MEXIPEAMETHBIX CBA3EH ¢ OMOIOTHEH.
IIpoBonuTh, HAOMIOAATH U ONUCHIBATD
XUMHUYECKHI 3KCIEPUMEHT
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OOpaTuMOCTh XUMHUECKHUX PEAKITHIA.
XUMHYECKOE PAaBHOBECHUE U CITOCOOBI
€ro CMEIIeHHUs

Knaccupukanuss XUMHYECKHUX peakUuil 1o
npu3HaKy ux HampasineHus. llonarue 06
00paTUMBIX peakuusx u XUMUYECKOM
paBHoBecuu. [Ipuniun Jle-lllatense u crocoOsbl

OnuchIBaTh COCTOSTHUSI XUMHYECKOTO
paBHOBECHS U MpesIaraTh CrocoObl ero
CMEILEHHsI B HEOOXOIMMYIO CTOPOHY Ha OCHOBE
aHaN3a XapaKTEPUCTHKH PEAKIH U
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CMEIIECHUS XUMHUYECKOro paBHoBecus. OOmas
XapaKTepUCTUKa PEaKIUid CHUHTE30B aMMHaKa U
okcuga cepel(VI) m paccmorpeHue ycinoBui
CMEIIEHUS UX PABHOBECHS Ha MMPOU3BOJICTBE.
Hemoncmpayuu. CmelieHre paBHOBECHS B
cncreme Fe’* + 3CNS™ > Fe(CNS);
Jlabopamophvie onvimol. nmoctpanms
npaBuia bepTosuie Ha MpakTUKe — MPOBEICHUE
peakuuii ¢ 00pa3oBaHUEM OCaJIKa, ra3a U BOJBI

npunnuna Jle-llarense.
[IpoBoauTh, HAOMIOAATH U ONTUCKHIBATD
XUMUYECKHH SKCTICPUMEHT

14—15 I'unponus OO6patumblii W HeoOpaTuMbIl  rUAponu3bl. | OmpenensTh TUI THIPOIN3a COIH Ha OCHOBE
I'mppomu3 comeldr u  ero Tunel. I'maponus | aHanmsa e€ cocrasa.
OpraHUYEeCKHUX COEJIMHEHU B xuBbIX | Kiaccuduuuposars ruaponus cone
OpraHM3MOB, KaK OCHOBa OOMEHa BEILIECTB. | [0 KATUOHY U AaHUOHY.
[TonsiTre 06 sHepreTHdecKkoM 0OOMEHE B KIIETKE U | XapaKTepu30BaTh POk THIPOIH3a
pOIY TUIPOIN3a B HEM. OPraHUYEeCKUX COCTMHEHNN, KaK XUMHYECKOMN
JlabopamopHvie onvimul. VictibiTanue OCHOBBI OOMEHA BEI[ECTB U IHEPTHH B KUBBIX
MHAMKAaTOpaMu Cpeiibl PACTBOPOB COJIEH opraHusmax.
Pa3IMYHBIX TUIIOB. [TpoBonuTH, HAOMIONATH U OMUCKHIBATH

XUMUYECKHUH DKCTIEPUMEHT
16 OxucnauTenbHO-BOCcCTaHOBUTENbHBIE | CTeneHb oOkuciaeHuss U e€ onpeneneHue 1o | Onpenensarb OKUCIUTEIbHO-

peakuuu

dbopMynaM OpraHMYECKHMX ¥ HEOPraHUYECKUX
BEIISCTB. ODJIEMEHTHI U  BEIIECTBa, Kak
OKUCIIUTENN | BoccTaHoBuTenu. I[loHsTHe o
mpoueccax OKHUCICHHSI U BOCCTaHOBIIEHUS.
CocraBieHrne ypaBHEHUN XUMHUYECKUX PEaKIuil
Ha OCHOBE 3JIEKTPOHHOTO OanaHca.
Jlemoncmpayuu. B3auMoAenCTBUE IMHKA C
COJITHOM KHCJIOTOM M HUTpaToM cepedpa.
Jlabopamophvle onvimol. OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHAS PEAKIINS U PEeaKIns 0OMeHa

BOCCTAHOBUTEIIbHBIE PEAKIIUU KAK ITPOLIECCHI C
W3MEHEHHUEM CTETICHEN OKHUCIICHUS SJIEMEHTOB
BEILIECTB, YYaCTBYIOLIUX B PEAKLIUH.
Paznuuate OKHCIUTEND U BOCCTAHOBUTETD,
MPOLECCHI OKUCIIEHUS U BOCCTAHOBJICHUS.
CocraBnsate ypaBHeHus OBP Ha ocHOBe
ANIEKTPOHHOTO OanaHca.

[TpoBoauTh, HAOMIOAATH U ONTUCKHIBATH
XUMHUYECKHUMN IKCIIEPUMEHT
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Ha [IpUMepe B3anMOICHCTBHUS paCTBOPOB
cyneara menu(1l) ¢ xene3oM u pacTBOpoM
IIEJTOYH.

17-18 DJIEKTPOJIN3 PaCIIaBOB U XapaxkTeprucThka AIEKTPOIIU3A, Kak | OnuChIBaTh JEKTPOIIU3 KaK OKUCIUTEIbHO-
pactBopoB. [IpakTuueckoe OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOIO IIPOLIECCA. | BOCCTAHOBUTEIbHBIN ITPOLIECC.
IIPUMEHEHHUE AIEKTPOIN3a Oco0OeHHOCTH 3JIEKTpPOJIM3a, MPOTEKAIoUEero B | Pa3muyark aekTposu3 paciiaBoB U BOIHBIX
pacTBopax ANIEKTPOJIUTOB. [IpakTHueckoe | pacTBOPOB.
MIPUMEHEHUE AIIEKTPOIN3A: MoJIyueHHe | XapaKkTepu30BaTh NPAKTUYECKOE 3HAUCHUE
rajlor€HOB, BOAOPOAA, KHUCJIOPOJAA, ULIENIOYHBIX | AJIEKTPOJIM3a Ha PUMEPE MOJIyUYEHUs
METAJUIOB M UIEJNOYeH, a TakkKe alIOMUHUS | AKTUBHBIX METAJIJIOB U HEMETAJIIOB, a TAK¥Ke
ANIEKTPOJIM30M  pacIUlaBOB M pPacTBOPOB | raJibBaHOIUIACTUKHU, T'aJIbBAHOCTETUH,
COeIMHEHUN OTUX »3neMeHTOB. [loHsATHE O | papUHUPOBAHMH LIBETHHIX METAIIIOB
rajibBaHOIUIACTHUKE, raJibBaHOCTETUH,
padUHUPOBAHUY IIBETHBIX METAJLIOB.
Jemoncmpayuu. KOHCTpyHpOBaHUE MOJIEIIH
anekTponusépa. Buneopparment ¢
IIPOMBILIIEHHON YCTAHOBKH JJIs1 IOJTYyYESHUS
AITIOMUHUS
19 ITpakTryeckas pabora Ne 1. Pemnienue sxcneprMeHTaIbHBIX 33434 110 TEME [TnanupoBark, NPOBOIUTH HAOIIOAATh U
Pemenne sxcnepruMeHTaIbHBIX 3a4a4 | «XHUMUYECKask peaKus» ONMCHIBaTh XUMUYECKHUI SKCTIEPUMEHT C
110 TeMe «XHMHUYECKasl PeaKLus» COOJIIO/IEHUEM TPABUII TEXHUKU O€30MaCHOCTH
20 [ToBTOpenue u o0oOLIIEHNE TecTupoBaHue, pelIeHue 3a1ad U yIpaKHEHU! BBITIONIHATE TECTHI, peIIaTh 3a1a4u U
M3Y4EHHOTO 10 TeMe YIPaXHEHUS 110 TEME.
[TpoBoaUTH OIIEHKY COOCTBEHHBIX JTOCTHKEHUI
B YCBOE€HUU TEMBI.
KoppexTupoBarh cBOM 3HaHHS B COOTBETCTBUU
C TUIAHUPYEMBIM PE3YJIBTaTOM
21 KonTponbhas pabota Ne 1 «Ctpoenue BemecTBa. XUMUUECKast PeakIus»
22—30 Tema 3. BemectBa u ux cBoiicta (9 u)
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22 Mertaiubl dusznyueckue CBOMCTBA METALIOB, Kak (PyHKIHS | XapaKTepu3oBaTh (PU3MUECKUE U XUMHYCCKHE
UX CTpoeHus. [leneHue METayioB Ha TPYNNBI B | CBOMCTBA METAUIOB KakK (DYHKIMIO CTPOCHUS
TEXHUKE W XUMUUA. XHMHUYECKHE CBOMCTBA | KX arOMOB M KpUCTaUIOB HA OCHOBE
METaJLJIOB u IEKTPOXUMHUYECKUN psan | mpencrapnennii o6 OBP  u  monoxeHus
HanpsokeHuil.  [loHsTHE O META/UIOTEpMUM | METAIIOB B JJIEKTPOXUMHUYECKOM  PSAY
(aJIFOMHUHOTEPMUH, MArHUETEPMUHU U JP.). HaIPSKCHUM.
Llemoncmpayuu. Konnekius MeTamioB. Habmronats 1 OnuchIBaTh XUMUYECKUN
B3anMonelcTBiue KOHIIECHTPUPOBAHHOM a30THOM | DKCIIEPUMEHT
KHCJIOTBI C ME/Ib10. BCIbIIIKa TEPMUTHOM CMeECH.
IToprper
H. H. bexerosa
23 Hemerannel. bnaroponssie rassl Hemeramner kak okuciurenn. Hemeramnsl kak | OmmchiBaTh 0COOCHHOCTH MOJIOKEHUS
BOCCTaHOBUTENH. Psin anekTpooTpuniarenbHOCTU. | HemeTaoB B [lepuoauueckoit Tabmuue . U.
WuepTHBIC UM OJIarOPOHBIE Ta3bl. MenneneeBa, CTpO€HUE UX ATOMOB H
Llemoncmpayuu. Konnekuus HeMeTaIoB. KPUCTAJIJIOB.
Bcenbiika u€pHoro nopoxa. BeitecHenue CpaBHUBATh CIIOCOOHOCTH K aJJIOTPOIIHHU C
raJIOT€HOB M3 UX PaCTBOPOB JIPYTUMU MeTaJIaMH.
rajoreHaMu XapakTepr30BaTh 00IINE XUMHUUECKHE
cBolicTBa HeMeTalioB B cBeTe OBP 1 nx
MIOJIOKEHHS] HEMETAJUIOB B PsIy
AIIEKTPOOTPULIATEIILHOCTH.
Habmronate 1 onuckIBaTh XUMUYECKUN
HKCHEPUMEHT
24 Kucnotel Heoprannueckue u Kucnoret ¢ Touku  3peHHS aroMHO- | COOTHOCHUTD MpEICTaBUTENEH OpraHMUYEeCKUX U

OpraHu4C€CKUc

MOJIEKYJISIpHOTO  yueHHs. Kucnorsl ¢ To4ku
3peHust Teopuun ANIEKTPOIUTUUECKOM
quccoupanuu.  Kucimorel ¢ TOUKM  3peHus
NpoTOHHOM  Teopun. OOHME  XUMHUYECKHE
cBoiicTBa KHCIOT. Kitaccudukanus Kucior.
Jlabopamopmnwiii onvim. ViccnenoBanue
KOHLIEHTPUPOBAaHHBIX PACTBOPOB COJISIHOM U
YKCYCHOM KHUCJIOT KareJabHbIM METOAOM MPHU UX

HEOPraHMYECKHUX KHCJIOT C COOTBETCTBYIOIIEN
KJIaCCU(UKAIMOHHON TPYIIION.

OnuceiBaTh 001IME CBOMCTBA OPraHUUECKUX U
HEOPraHWYeCKUX KUCIOT B cBeTe TO/ u ¢
MO3UIUHN OKHUCIIEHUSA-BOCCTAHOBJIEHNS KaTHOHA
BOJIOPO/Ia WJIM aHUOHA KMCJIOTHOTO OCTaTKa.
OnpenensiTb 0COOEHHOCTH XUMHUYECKHUX
CBOMCTB a30THOM, KOHIIEHTPUPOBAHHON CEPHOM
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paz0aBiIeHUH BOIOH.

Y MYpaBbUHOM KHCIIOT.

[TpoBonuTh, HAOTIONATH U OOBIICHSTH
pe3ynbTaThl IPOBEAEHHOTO XUMHUYECKOTO
AKCIIEPUMEHTA

25 OcHOBaHMs HEOPraHUYECKHE U OcHoBaHMsI €  TOYKM  3peHus  aroMHO- | OnuchIBaTh HEOPraHUYECKUE OCHOBAHUS B
OpraHUYEeCcKHe MoJIeKy/IsipHOTO yueHus. OcHoBaHusi ¢ Touku | cBeTe TO/I.

3peHus TeOpUn NIEKTPOJIUTUYECKON | XapaKTepu30BaTh CBOMCTBA OPraHUYECKUX U
mucconanmi. OCHOBAaHUSI C TOYKM 3PEHUS | HEOPTaHMUECKUX OCCKHJIOPOIAHBIX OCHOBAHHMN
IIPOTOHHOU TEOPUHU. Knaccudukanus | B
OCHOBAHUM. XuMHYECKHE CBOMCTBA | CBETE IPOTOHHOW TEOPHH.
OpPraHMYECKUX U HEOPTaHUYECKUX OCHOBAHMM. [TpoBOANTH, HAOIIONATH U OIIUCHIBATH
Jemoncmpayuu. Konnekuus meaoded 1 aMMHOB. | XUMHYECKHI YKCIIEPUMEHT
B3aumopelicTBue napoB KOHLIEHTPUPOBAHHBIX
PacTBOPOB COJIIHOM KUCJIOTBI M aMMHaKa («IbIM
0e3 orus»). [lonmyueHre aMmmuaka u u3ydeHue
€ro CBOMCTB.
Jlabopamopnuie onvimul. Ilonyuenue
HEPAaCTBOPUMOTO THAPOKCUIA U €TO
B3aUMOJICHCTBHUE C KUCIOTOMN

26 AMpoTepHbIe coeTMHEHUs Heoprannueckue am(poTepHble COETUHEHUS: XapakTepru30BaTh OPraHUIECKUE U

HCOPTraHNYCCKUEC U OPTaHUYICCKUC

OKCHUJIbl U THAPOKCU/IBI, — UX CBOMCTBA U
nosyyeHue. AM(OoTepHbIe OpraHuYecKue
COEIMHEHUS Ha IPUMEPE aMUHOKHCIIOT.
[lerrTupl v MeNTHIHAS CBSI3b.
Jlemoncmpayuu.Pa3znuynsle cirydau
B3aUMOJICHICTBHS PaCTBOPOB COJIEH ATFOMUHHMS CO
WENOYBIO.

Jlabopamopnvie onvimul Ilonyaenune
aM(pOTEepHOTO THAPOKCH A ¥ U3YICHHE Er0O
CBOWCTB

HeopraHuueckre aM(poTepHble COeANHEHMS KaK
BEIIECTBA C JBOMCTBEHHON QyHKUIMEN
KHCIJIOTHO-OCHOBHBIX CBONCTB.
AprymMeHTHpoBaTh CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COCTMHEHUH.
PaCKpBIBaTB Ha OCHOBE MCXKITPEAMCTHBIX
CBsi3ell ¢ Orosorueit pojab aMUHOKUCIIOT B
OopraHu3al )XU3HU
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27

Conu

Knaccudukanus comeii. JKEcTkocTh BOIBI U
cnocoOsl €€ ycrpanenusd. [lepexon kapOoHnara B
rUAPOKapOoOHaT u 00paTrHo. OOIMEe XUMHYECKUE
CBOMCTBA COJICH.

Jlemoncmpayuu.Ilonyyenue x€CTKOM BOJbI U
YCTpaHEHUE €€ KECTKOCTH.

Jlabopamophwvie onvimul IlpoBenenue
Ka4eCTBEHHBIX PEaKIUi 110 OMPEIETICHUIO
COCTaBa COJIH.

XapakTepu30BaTh COJIM OPraHUYECKUX U
HEOpPraHUYECKUX KUCIIOT B CBETE TEOPUU
IEKTPOIUTHYECKON JUCCOLIMALIY.
CooTHOCHUTB MpeCTaBUTENEH coJlel
OpraHNYeCKUX U HEOPraHUYECKUX KUCIIOT C
COOTBETCTBYIOIIECH KJIacCU()UKAITMOHHON
TPYIIION.

XapakTepu3oBaTh KECTKOCTh BOJbBI U
npejiararb CrocoObl e€ yCcTpaHeHUs!.
OmnuceiBaTh OOIIME CBOWCTBA COJICH B CBETE
TO/.

[IpoBoauTh, HAOMIOAATH U ONTUCKHIBATH
XUMUYECKHI 3KCIEPUMEHT

28 [IpaxTnueckas padora Ne 2. Pemenune skcriepuMeHTaIbHbIX 3a4a4 110 TEME: [InanupoBarb, IPOBOAUTH, HAOIIOAATH U
Pemenue skcepuMeHTanbHbIX 3a7a4 | «BemiecTtBa u ux cBoiicTBay OIUCBIBATh XUMHUYECKUI SKCIIEPUMEHT C
o TeMe «BemiecTBa u ux cBoiicTBa» coOroIeHNEeM MPaBUJI TEXHUKH 0€3011aCHOCTH
29 [ToBTOpeHue u 0000IIEHNE TEMBI TectupoBaHue, penieHue 3a/1a4 U yrpakKHeHU! BBINOTHATH TECTHI, peliaTh 3aJa4u 1
10 TeMe YIPaXHEHUS 110 TEME.
[TpoBoaUTE OIIEHKY COOCTBEHHBIX JIOCTHKEHUH
B YCBOECHUU TEMBI.
KoppexTupoBarh cBOM 3HaHUS B COOTBETCTBUU
C TUIAHUPYEMBIM PE3YJIBTaTOM
30 Kontponwshas pabora Ne 2 «BemecTBa 1 Ux CBOMCTBa»
31—34 Tema 4. Xumus u coppemeHnHoe o01mecTBo (4 1)
31 XuMHU€eCcKask TEXHOJIOTHS [TonsTue 0 XUMHYECKOM  TEXHOJIOTHHU. | XapaKTepu30BaTb XMMHUUECKYIO TEXHOJIOTHIO

XuMHYecKne pC€aKkuru B MPOU3BOJACTBC aMMHUaAKa

u MeraHoma. OOmas knaccudukanmoHHas
XapaKTEePUCTHKA peakiuit CHHTE3a B
MPOU3BOACTBE JTHX MpPOAYyKTOB. HayuHbie

MNPUHIUIIBEI, JICXKAIMHUE B OCHOBC IIPOMU3BOACTBA

KaK NMPOU3BOJUTENIbHYIO CHITYy O0IIECTBA.
OrnuchIBaTh XUMHUYECKUE TTPOLIECCHI, JISKAINE
B OCHOBE ITPOM3BOCTBA aMMHUaKa U METaHOJA,
C TIOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMHUH.
YcraHaBnuBaTh aHAJOTUU MEKIY ABYMS
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ammMuaka 1 MertaHona.CpaBHEHHME — 3THUX
IIPOU3BOACTB.

Lemoncmpayuu.Monenn pOMBIIITICHHBIX
YCTaHOBOK IIOJTyYEHUS CEPHOM KUCIIOTHI U
CHHTE3a aMMHUaKa

MIPOU3BOICTBAMHU.
dopmMynupoBaTh 001IME HAYYHBIC TPUHIIUITBI
XUMHUYECKOTO MTPOU3BOACTBA

32 XUMHYECKasi TPAMOTHOCTh KaK MapkupoBKa yIakoBOYHbIX MaTE€pHUaJIOB, ApryMeHTHpOBaTh HEOOXOAMMOCTD
KOMIIOHEHT 00LIeH KyJIbTypbl AIIEKTPOHUKH U OBITOBON TEXHUKH, XMMHUYECKOM IPaMOTHOCTH KaK KOMIIOHEHTa
YesioBeKa HKOJIOTMYHOTO TOBapa, MPOILYyKTOB TUTaHUS, OOLIEKYNBTYPHOU KOMIIETEHTHOCTH YEJIOBEKA.
ATUKETOK I10 YXOAY 3a OJEXKIO0H. YMeThb nosay4ars He0OX0AUMYIO HH(OpMAIIHIO
Hemoncmpayuu.BuneodpparMeHThl U CIaiibl 0 C MapKHUpPOBOK Ha YIIaKOBKaX pa3jIMYHbIX
CTETIEHH KOJOIMUYECKON YUCTOTHI TOBApa. IPOMBIIIIJIEHHBIX U ITPO0BOIbCTBEHHBIX
Jlabopamopnwie onvimul.VI3yueHrne MapkupoBOK | TOBapOB
Pas3INYHbIX BUAOB IPOMBIIUIEHHBIX U
IIPOI0BOJILCTBEHHBIX TOBAPOB
3334 IloBTOpeHue u 00001eHUHe Kypca. [logBeeHNe UTOrOB Y4eOHOI0 roja
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[Ipunoxxenue k pabodeii mporpamme

KanennapHo-reMaTu4yeckoe JIiaHUPOBaHMeE MO MpeIMeTy XUMUs

Homepa
ypOKOB 11/ Tema ypoka IU1aH dakr

1—9 Tema 1. Ctpoenue BemectB (9 4)

1 OcCHOBHBbIE CBEJIEHUSI O CTPOCHUHU aToMa 3.09 3.09

2 Ilepuonnueckas cucreMa XUMHUUYECKHUX 3JIEMEHTOB 10.09 10.09
J1. 1. MeHieneeBa B CBETE yUEHMS O CTPOCHUU aToMa

3 CpaBnenue [lepuoanueckoro 3akoHa U TEOpUN XUMUYECKOro ctpoeHust Ha | 17.09 17.09
¢dunocodckoii OCHOBE

4 HNoHHas xuMuueckas CBsi3b U HOHHBIE KPUCTAIUIMYECKUE PEILIETKU 24.09 24.09

5 KoBasieHTHast XUMHUYECKas CBA3b. ATOMHBIE U MOJIEKYIIIPHBIE 1.10 1.10
KPUCTAJUINYECKUE PEIIETKU

6 Meraunueckass XUMUYECKas CBA3b 8.10 8.10

7 Bonoponnas xumuueckast CBsI3b 15.10 15.10

8 [Tomumepsbr 22.10 22.10

9 JlucriepcHble CUCTEMBI 12.11 12.11

10—21 Tema 2. Xumuueckne peakuun (12 u)

10—11 Krnaccudukanus XuMHUeCKUX peaKIuil 19.1126.11 19.1126.11

12 CKOpOCTh XUMHYECKUX pEeaKIUN 3.12 3.12

13 OOparuMoCcTh XUMHUYECKHX peakiuil. XumMuueckoe paBHoBecue U crocodsl | 10.12 10.12
€ro CMEUICHHS
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14—15 I'upponus 17.1224.12 17.1224.12

16 OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE pEAKLIUN 14.01 14.01

17-18 DNEKTPOJIU3 pacIlyiaBOB U pacTBOpOB. [IpakTuyeckoe npuMeHeHrE 21.0128.01 21.0128.01
AIIEKTPOJIN3A

19 [Tpaktuyeckas padora Ne 1. PemeHue skciepuMeHTaNbHbIX 33134 1o Teme | 4.02 4.02
«XUMHYECKas PeaKkLUs»

20 [ToBropenue n 00001IIEHIE N3YYSHHOTO 11.02 11.02

21 Kontponwshas padora Ne 1 «Ctpoenue BemectBa. Xumuueckas peakuusa»18.02 18.02

22—30 Tema 3. BemiecTBa u ux cBoiicTa (9 1)

22 Mertamibl 25.02 25.02

23 Hemerannel. bnaroponseie rassl 4.03 4.03

24 Kucnotsl HeopraHu4ueckue 1 OpraHu4ecKue 11.03 11.03

25 OcHOBaHMS HEOPTraHUYECKHUE U OpPraHUYECKHE 18.03 18.03

26 AMpoTepHbIe coeIMHEHUSI HEOPIraHUYECKUE U OPraHUYEeCKUe 01.04 01.04

27 Conu 8.04 8.04

28 ITpakTuyeckas pabora Ne 2. PemeHue sKCiepuMeHTaNbHBIX 33134 o Teme | 15.04 15.04
«BeniecTBa u uxX CBOWCTBay

29 [ToBTOpEeHue u 0000IICHIE TEMBI 22.04 22.04

30 Kontponpshas pabora Ne 2 «BemecTBa 1 UxX CBOMCTBa» 29.04 29.04

3134 Tema 4. Xumusi u coBpeMeHHOe 0011ecTBO (4 1)

31 XuMHUeCcKask TEXHOJIOTHS 6.05 6.05
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32

Xumudaeckast Ir'paMOTHOCTH KaK KOMIIOHCHT O6H.[€I>i KYJIBTYpPhI 4YCJIOBCKA

12.05

6.05

33—34

IHoBTOpeHue n 0000meHne kKypca. [lonBeneHnne UTOroB y4eOHOr0 rojaa

20.05

13.05
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JIucr koppexknun padodeit nporpaMmbl «Xumus» 11 kiaace 2021-2021 y4eOHbIH 1o

Ne ypoxka

Tema o KTII

IJ1IaH

¢dakr

[Ipnunna
KOPPEKTHPOBKH

Cnoco6
KOPPEKTHPOBKH

CormnacoBaHo

31-32

33-34

XuMHudecKkasi TSXHOJIOTHsI

XuUMu4ecKasi FpaMOTHOCTh KaK KOMIOHEHT 001Ieit
KyJNbTYpHI 4eJIOBEKa

IloBTOpEeHUeE M 00001IEHHE KypCA.
IMonBenenne UTOroB y4eoHOro roaa

Hepabouwne gau c
25 oxTa0ps 1o

7 HOSIOpsI, IpUKa3
JUPEKTOPA [IKOJIBI
oT 26.10.2021 Ne
146/1-oc

Hepabouue nxu ¢
25 okTs0ps 1Mo

7 HOsI0pS, pUKa3
JHUPEKTOPA LIKOJIBI
or 26.10.2021 Ne
146/1-oc

OObenvHEHNE TEM

OO0ObenvHEHNE TEM

IInockux A.T.

ITnockux A.T.
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