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[NHOACHUTEJIBHASA 3AITNCKA

Hacrosimas pabodass mporpaMma COCTaBJ€Ha Ha OCHOBE CJEIYIOUIMX HOPMAaTHUBHBIX
JOKYMEHTOB:

- ®epepanbHblil 3aKk0H Poccuiickoit @epepanuu ot 29 nekabps 2012 r. N 273-93 "06
o6pasoBanuu B Poccuiickont ®egepanuun”;

- @enepanbHblil TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIA CTaHIAPT CPEAHEro OOILIEero
oOpazoBanus ([Ipuka3z MunuctepcTBa oOpa3zoBanusi u Hayku P ot 17 mas 2012 r. Ne 413 ¢
MU3MEHEHHMSIMU U JIOTIOJIHEHUIMHU OT: 29 nekadpst 2014 ., 31 mexadps 2015 ., 29 urons 2017 r.)

- Ilporpamma paszButusi U (GOPMHPOBAHUS YHUBEPCATIBHBIX Y4YEOHBIX HCUCTBUHM IS
cpemHero o0Iero 00pa3oBaHus;

- Kommudukarop »smeMeHTOB coaepkaHUs M TpeOOBaHMA K YpPOBHIO TOATOTOBKH
BBIIYCKHUKOB  0011€00pa30BaTeNIbHBIX  YYPEXKACHUH A8 MPOBEACHUA  E€AUHOTO
rocy/1lapCTBEHHOIO 3K3aMeHa 110 XUMUU;

- @epaepalbHbI IEepeueHb YUYEOHMKOB, PEKOMEHJYEMbIX K MCIOJIb30BAaHUIO TIpU
peaivzallMi  MMEIOIIUX TOCYJApCTBEHHYIO aKKpEOUTalMI0 00pa3oBaTelbHBIX IMPOrpamMm
HAYaJIbHOTO OOIIEro, OCHOBHOTO 00IIero, cpemHero oomiero oOpaszoBanust Ha 2019-2020
yueOHbIi ron (mpuka3 Munnpocseienust PO ot 21 centsopst 2022 roga Ne§58);

- PabGouas nporpamma k nmuaun YMK O.C. I'abpuensna. Xumust. Y1iryOieHHbIH ypOBEHb.
10-11 xmaccel. Mocksa, JIpoda, 2017;

- YVuebusrii mag MBOY rumuazun Ne7;

OCHAIIEHUE YUYEBHOTI' O IMTPOLIECCA

YMK «Xumust. Yriy0/jeHHbli ypoBeHnb. 11 kiace»

1. Xumus. YraoyOnenusiii ypoBenb. 11 wimace. Yueonuk (aBtopel O.C. 'abpuensn, I'.I.
JIpicosa). 400 c.

2. Meromnyeckoe mocobue. YrayoneHHsii ypoBeHb. 11 kimace (aBtopsl O.C. [MabpuensH,
I'.T". JIeicoBa). 160 c.

3. Knura mns yuurens. 11 wmace. Yacte |. Ilocobue mns yumteneir (aBtopsr O.C.
INabpuensn, I'.I'. JIeicoa, A.I'. BBenenckas). 320 c.

4. Kaura s yuutens. 11 kmacc. Yacte |l. Tlocobue mms yumreneit (aBroper O.C.
I'a6puensn, I'.I'. JIeicoBa, A.I'. BBenenckas). 320 c.

5. KontponsHbie u mpoBepouHbie padoTel Kk yueOnuky O.C. 'abpuensna, I'.I". JIbicoBoii
«Xumust. Yriryonennbsiii ypoenb. 11 kiace» (aBtopel O.C. I'abpuensn, JI.LU. Acanosa). 160 c.

6. Kontponpabeie pabotel k yueOHuky O.C. Tabpuensna, I'.I'. JlbicoBoit «Xumusl.
Yryonennsii ypoBesb. 11 kmace» (aBropsl O.C. IN'abpuensn, JI.W. Acanosa). 96 c.

7. Xumudeckuid skcnepuMmeHT B 1mkose. 11 xmacc (aBtoper O.C. Tabpuensu, W.I.
OctpoymoB). 208 c.

8. [Mocobue no xumun 1t moarotoBku Kk EI'D (aBTopst O.C. INabpuensu, U.I'. Octpoymos,
C.A. Cnagkos). 304 c.

9. Xumus. YrayOneHHslil ypoenb. 11 kinacc. DnexktpoHHas ¢popma yueOHHUKA.

NHOOPMAINMOHHBIE CPEJICTBA

1. http://www.alhimik.ru IlpeacraBneHbl pyOpHKH: COBETHI aOUTYPHUEHTY, YYUTEIIO
XUMUH, CIPAaBOYHUK (OYEeHBb OOoJbIIas MOAO0OPKa TaONUI] U CIPaBOYHBIX MaTepPHAaJIoOB), Becemas
XUMHUSI, HOBOCTH, OJIIMITHA]IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKIX CBEACHHH).

2. http://www.hij.ru XXypran «XuMus 1 KHU3HB)» MOHATHO U 3aHUMAaTEIHLHO PAaCcCKa3bIBACT
000 BCeM MHTEPECHOM, YTO POUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHBIN XypHAIT «XUMUKA H XUMHUS»,
B KOTOPOM TIPEJCTaBICHO MHOXXECTBO OIBITOB MO XHMHUH, 3aHUMATEIBHON WH(pOPMAINH,
MIO3BOJIAIONICH YBIICUh YYCHUKOB SKCIIEPHUMEHTAIBHOM YaCThIO IPEAMETa.

4. http://c-books.narod.ru BceBo3moskHast auTepaTypa 1o XHMHUH.
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5. http://www.drofa-ventana.ru M3BecTHoe n3aaTenbCTBO yueOHOM auTepaTypbl. HoBUHKH
HAYYHO-TIOMYJISIPHBIX M 3aHUMATEIIbHBIX KHUT [0 XUMUH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJBHBIM TOPTal CO
CCBUTKAMH Ha 00pa30BaTEIbHBIC CAUTHI 110 XMMUHU.

7. www.periodictable.ru C6opHaHK crareit 0 XUMUYECKUX AIIEMEHTAX,
WLTFOCTPUPOBAHHBIN 3KCIIEPUMEHTOM.

CortacHo 00pa30BaTEIILHOMY CTaHAAPTY 21A8HbIE WelU CPETHETO O0IeT0 00pa30BaHNUS

1) ¢opmMupoBaHue 1ETOCTHOrO MPEJACTABICHHS O MUPE, OCHOBAHHOT'O Ha MPHOOPETECHHBIX
3HAHUSAX, YMEHHUAX U CII0CO0aX JIeATeIbHOCTH;

2) npuoOpeTeHHe OmbITa Pa3HOOOpPA3HOW  JEATCNLHOCTH, OIbITa IO3HAHHS H
CaMOTIO3HAHUS;

3) MOAroTOBKa K  OCYIISCTBJCHHUIO  OCO3HAHHOTO  BbIOOpa  WHIUBHIYaJTbHOMN
00pazoBaTeIbHON UK TIPO(PECCUOHATEHON TPACKTOPHH.

Bonpmoi BKIam B JOCTHKEHHE STHX IEJIed CpeaHero oOmero oOpa3oBaHHS BHOCHUT
u3yyenue Xumuu Ha yenyoa1eHHom ypoeHe, KOTOPOE HPU3BAHO 00ecneyums:

e hOpMHUpOBaHHE CHCTEMBl XHMHYECKMX 3HAHWH KaK KOMIIOHEHTa HE TOJBKO
€CTeCTBEHHOHAYYHOH KapTHUHBI MUPa, HO M HAYYHOUW KapTUHBI MUPA;

® pa3BUTHE JIMYHOCTH OOYYAIONIMXCS, WX HHTEIUICKTYalbHOE ¥  HPAaBCTBEHHOE
COBEpILIEHCTBOBaHNE, (OPMHPOBAHWE Y HHUX TyMaHUCTHYECKHX OTHONICHWH OSKOJIOTUYECKU
11e71eco00pa3HOro MOBEACHUS B OBITY U TPYJIOBOM JESITENbHOCTH,

® BEIpa0OTKY Yy O0OydYaromuxcsi TMOHUMaHUS OOLIECTBEHHONW MOTPEOHOCTH B Pa3BUTHH
XUMHH, a TaKke (OpPMUPOBAHNE Y HUX OTHOIIEHUS K XUMHUU KaK BO3MOKHOU oOnactu Oymymieit
npo(hecCHOHATFHON JICITENBHOCTH WU JACATEIBHOCTH, B KOTOPOH XUMHUYECKHE 3HAHUS UMEIOT
poUITUPYIONTUH CTATYC;

¢ hopmMupoBaHUE HABBIKOB AKCHEPUMEHTATbHON U HCCIEIOBATEIbCKONW J1EeATEIbHOCTH,
YCIEIIHOTO Y4acTUs B MMyOJIMYHOM IPEJICTaBICHUN PE3YyIbTaTOB TAaKOM EATEIbHOCTH;

® BO3MOKHOCTb Y4acTHsI B XMMHUYECKUX OJIMMITHAJaX pa3IMuHbIX YPOBHEH B COOTBETCTBUU
C JKEeJIaeMbIMU PE3YJIbTaTaMH M aJICKBATHON OIICHKON COOCTBEHHBIX BO3MOKHOCTEH;

e popMupoBaHrE yMEHHI 0O€30MacHOTO OOpaleHUs C BEIIECTBAMH, HCIOJIb3YEMBIMU B
OBITY ¥ TIPOM3BOJICTBEHHOM cepe;

® yMeHHE OOBACHATH OOBEKTHl M MPOLECChl OKPYXKaIEH cpeapl — IPUPOIHOMN,
COLIMANIBHOM, KyIbTYpHOM, TEXHUUECKOH, - UCMOJIB3YS JJISl ITOT0 XMMHUECKUE 3HAHUS;

® TOHMMAaHHUE LIEHHOCTH XUMHUYECKOIO SI3bIKa, BBIPA)KEHHOTO B BEpOaIbHOM U 3HAKOBOU
¢dbopMax, Kak COCTaBHOM YacCTH pPEUEBOl KyJIbTYypbl COBPEMEHHOTO CIEIHATUCTa BBICOKOM
KBaTM(UKALIIH.

O0mas xapakTepucTuKa y4e0HOro Kypca

OcoOeHHOCTH ~COAEp)KaHUsl YIUIYOJEeHHOro OOyueHMss XMMHUHM B CpeiHed IIKoJie
oOycioBieHbl cHenuu(UKON XMMHUM KaK HAyKd W IOCTaBJICHHBIMU LeIsIMU. OCHOBHOM
coJiepKaTelnbHOM 3afayeil XUMHUM SBJSIOTCS M3Y4YEHHE COCTaBa M CTPOEHHUS BEIIECTB,
3aBUCUMOCTM HUX CBOICTB OT CTpPOEHHUs, NOJY4YE€HHE BEUIECTB C 3a/JlaHHBIMH CBOWCTBaMH,
UCCIIEIOBAaHUE 3aKOHOMEPHOCTEH XMMHYECKUX PEAKUUN W IyTeW YNpPaBJIEHUS HUMH B LEIAX
MOJIydeHUsI HY)KHBIX OOIIECTBY BeIIECTB, MarepuanoB, sHepruu. IlosTomy B paboueit
IIPOrpaMMe M0 XMMUH HALUIA OTPAKEHUE OCHOBHBIE COJEPKATEIIBHBIE JINHUU:

e «BemecTBo» - 3HaHMUA O COCTaBE U CTPOCHUU BEIIECTB, UX BAKHEHIINX (PU3MUYECKUX U
XUMUYECKHUX CBOUCTBaX, OMOJIOrMUECKOM JCHCTBUH;

o «XHUMHUYECKast peaknuAg» - 3HAHUA 00 YCJIOBUAX, B KOTOPBIX IMPOABIAOTCA XUMHUYCCKUC
CBOMCTBaA BCIICCTB, crocobax YIIPaBJICHUS XUMHUYCCKUMU IIPOLICCCAMU,

0((HpI/IMeHeHI/IC BCIICCTB» - 3HAHUA U OIIBIT HpaKTquCKOﬁ ACATCIBHOCTHU C BE€IICCTBAMU,
KOTOPBIC HanOoJIee 4acTo y1'IOTpe6J'ISIIOTC}I B IIOBCEIHEBHOM JKU3HHU, IUPOKO HUCHOJB3YIOTCS B
MMPOMBIIIJIICHHOCTH, CCIIbCKOM XOSHﬁCTBe, Ha TPaHCIIOPTE;
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o «[lomyyeHnne BemIECTB» - 3aKOHOMEPHOCTH OpraHu3alud H (HYHKIHOHHPOBAHUS
BOKHEUIIUX XUMHUYECKUX MTPOU3BO/ICTB;

® (SI3BIK XUMHM» - CUCTEMa BAKHEUIIUX MOHSITHI XMMHUHM U TEPMHUHOB, B KOTOPBIX OHU
ONMCHIBAIOTCS, HOMEHKJIATypa HEOPraHWMYECKHUX BELIECTB, T.€. MX Ha3BaHMs (B TOM YHUCIE U
TPUBHUAIBHBIC), XUMUYECKUE (OPMYIBI U YPAaBHEHHUS, a TAK)Ke MPaBwiia IepeBoia HHpopmammm ¢
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMUU U 00paTHO;

o «Konn4ecTBEHHbIE OTHOIICHHUS» - CHUCTEMa pAaCUEeTHBIX YMEHUM M HAaBBIKOB IS
XapaKTEPUCTUKU B3aUMOCBSI3M KQU€CTBEHHOM M KOJIMYECTBEHHOU CTOPOH XUMHYECKUX OOBEKTOB
(BemecTB, MaTEPHAIIOB U MPOIIECCOB);

e«Teopuss u mpakTUKa» - B3aUMOCBSI3b TEOPETUUYECKUX 3HAHUM H XUMHUYECKOTO
AKCIIEPUMEHTA, KaK KPUTEPHUSI HCTUHHOCTU U UCTOYHUKA TIO3HAHUS.

Mecrto npeamera B yueOHOM ILIaHe.

@enepalibHbIil  TOCYAApCTBEHHBIN  00pa3oBaTelnbHBIA  CTAaHAAPT  MpPEaycMaTpHUBAcT
U3y4YeHHE Kypca XHMHUHM B CpelHEH IIKOoJe KaK COCTaBHOW dYacTH NpeaMeTHOW oOlnactu
«EcTecTBeHHOHay4YHBIE MTPEIMETHI.

B basucHoMm yueOHOM IIaHe cpelHel IIKOJbl XUMUS BKIIOYeHa B pasaen «CojlepikaHue,
dbopmMupyeMoe ydacTHHMKaMU 0Opa3oBaTelbHOTO Tiporiecca». JlaHHas pabouas mporpamma
IpelHa3HayeHa JJsi 00y4aroluxcs, KOTOpble BBIOpAaI XUMUIO JJIs M3Y4EHHUs Ha Npo(UIbHOM
YpOBHE.

Ora mporpaMMa Mo XHUMHH JJIs CpeHero oouiero oopazoBaHus Ha NPOPUILHOM YpOBHE
CoCTaBJIeHa U3 pacuera 3 yaca B Henmemnto B o0beme 105 yueOnbIx gacoB. M3ydenne aToro Kypca
JTA€T BO3MOKHOCTh BBIITYCKHUKY CPEJIHEN IIKOJIbI yCIemHo caath EI'D mo xuMum kak npeaMera
10 BBIOODY.

Pe3yabTarhl 0CBOEHUS Kypca.
JlessTenbHOCTh yuuTeNnsi B OOydeHUU XMMUU B CpeHEN IIKOJIe JOJKHA OBITh HalpaBlieHa
Ha JOCTM)KEHHE 00YUYaIOLUUMUCS CIEAYIOIUX JIUYHOCHIHBIX PE3YTbmMamog.

- B IICHHOCTHO-OPHEHTAIMOHHOW cdepe - o0cosHaHue POCCHUIUCKON T'pakIaHCKOU
UJCHTUYHOCTH, TaTPUOTH3MA, YyBCTBA TOPJOCTHU 32 POCCUNCKYIO XUMUYECKYIO HAyKy;
- B TpyaoBoil chepe — ecomosHocms K OCO3HAHHOMY BBIOOPY JajbHEUIIEH

00pa3oBaTeIbHON TPAGKTOPUH B BBICIICH IIKOJE, TAC XUMHS SBISETCS NPOOUIHUPYIOIICH
JUCHMILIMHOM;

- B TI03HABATEJIbHON (KOTHUTHBHOM, MHTEJUICKTYaJIbHON) chepe — yMeHue yIpaBiIiaTh CBOCH
MMO3HABATEIPHOU JEATEIBHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K 00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHMIO, HA MPOTSHKEHUU BCEH KU3HM, CO3HATEIILHOE OTHOIIEHHUE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCIICIIHOW MPO(EeCcCCHOHATBLHON W OOIIECTBEHHOW NEATEIBHOCTH;
(hopMHUpOBaHHE HABBIKOB SKCIIEPUMEHTAIBHON M UCCIIEOBATENbCKON NEATENbHOCTH; y4acTUe B
MyOJIMYHOM TMPEICTaBICHUH PE3ylIbTaTOB CAMOCTOSITEIbHONW IMMO3HABATEIHHOW NEATEIbHOCTH;
ydacTHe B NPOQGWIBHBIX OJUMIIHMANAX Pa3UYHbIX YPOBHEH B COOTBETCTBUU C >KEIAEMBIMHU
pe3ynbTaTaMu U aJIeKBaTHON CaMOOIIEHKOM;

- B cdepe cOCpeKeHUs 3J0pPOBbS — MPUHATHE W peaiu3aius IIEHHOCTEH 3JI0pOBOTO H
Oe3omacHOTO 00pasza JKU3HH, HENPUSATHE BPEIHBIX MPUBBIUEK (KypeHHs, YIOTpeOIeHUs
aJIKOTOJIsI, HAPKOTUKOB) Ha OCHOBE 3HAHUW O CBOMCTBAX HAPKOJOTHYECKUX U HAPKOTHYECKHUX
BEIECTB; COOJIIOJICHUE TpaBUJI TEXHUKH O€30MacHOCTH Tpu padoTe C BeEIlIecTBaMH,
MaTepuazaMu | rpoiieccaMu B yueOHO# (HayuHOil) 1abopaTtopuu U Ha MIPOU3BOICTBE.

Memanpedmemnble pe3yiobmanmbl 0C60€HUA 6bBINYCKHUKAMU cpedueﬁ WiKoisl Kypca
Xumuu.

- UCNOoJb306AHUE YMCHI/Iﬁ U HAaBbBIKOB PAa3JIMYHLIX BUJ0OB MO3HAaBaTEIbHOMN ACATCIBHOCTH,
MMPUMCHCHUC OCHOBHBIX METOJ0B TIO3HaHUA (CI/ICTCMHO-I/IH(I)OpMaI_II/IOHHblf/’I aHalus,
Ha6J'IIO,Z[eHI/IC, HU3MCPCHUC, IMPOBCACHHUC IJSKCIICPUMCHTA, MOACIUPOBAHUC, HCCICHOBATCIIbLCKAA
,Z[CHTCJ'ILHOCTB) JI1 U3YYCHHUA pa3JIMYHBIX CTOPOH OKPY)KaIOIHeﬁ Z[eﬁCTBHTCHLHOCTH;
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- @la0eHue OCHOBHBIMHM HHTEIUICKTYaJIbHBIMU OIepanusMu: (HOpMYyIHPOBKA THUIIOTE3bI,
aHaJIM3 ¥ CUHTE3, CPAaBHEHUE U CUCTEMATU3AallNs, BBIIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3E€H U
IIOMCK aHaJIOTOB;

- no3Hanue 0OBEKTOB OKPYXKAIOIIET0 MHpa OT 00IIero yepe3 0cOOeHHOE K eIMHUYHOMY

- yMeHue TEHepUPOBaTh UACU U ONPEACTATH CPEJICTBA, HEOOXOAMMBIE JIJIsl UX peau3allii;

- YMeHue ONPENENTh LIeJU U 331a4i ACATEIbHOCTH, BBIOUPATh CPEACTBA PEAIM3ALINN LENH
Y TIPUMEHSITH UX Ha MPaKTHKE,

- UCNONb306aHUe PATMYHBIX HWCTOYHHKOB JUISL TOJYYSHHS XUMHUYECKOW HH(OpPMAIIH,
MOHMMaHUE 3aBUCHUMOCTH COJEpKaHUs M (OpPMBI MpeAcTaBiIeHHs HH(popManmuu OT Ienei
KOMMYHHMKAIIUH U aJipecarTa;

- yMenue TPOAYKTHBHO OOIIATBCS ¥ B3aMMOJACHCTBOBATH B IPOIECCE COBMECTHOM
NEATeNbHOCTH, YYUTHIBATh TO3MIMU JAPYIHUX YYaCTHUKOB JESTEIBHOCTH, S(P(PEKTHBHO
paspeniath KOH(IUKTHI,

- 20MOBHOCMb W CHOCOOHOCTH K CaMOCTOSITENIbHOM MH(OPMAlMOHHO-TI0O3HABATEIbHON
NEeSITeIbHOCTH, BKJIIOYash YMEHHE OPHEHTHPOBATHCA B PA3IUYHBIX MCTOYHHKAX WH(OpPMAlNH,
KPUTHYECKH OIIEHUBAThb W HWHTEPIPETUPOBATh HH(OPMALIMIO, TOJYy4aeMYI0 H3 pa3IHMYHBIX
HCTOYHUKOB;

- YMeHue UCIO0JIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHHKAI[MOHHBIX T€XHOJIOTHH
(manee — WMKT) B pemieHMM KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U OpPraHU3aI[MOHHBIX 3a/a4 C
coboIeHneM TpeboBaHMit PTOHOMHUKH, TEXHUKH 0€30TacHOCTH, TUTHCHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKUX HOPM, HOPM UH(POPMAIIMOHHOW O€30T1aCHOCTH;

- 61a0deHue S3bIKOBBIMH CPEICTBAMHU, B TOM YHCJIE U SI3BIKOM XHMUHU, - YMEHHUE SCHO,
JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS, UCII0JIb30BATh aJIeKBATHBIE SA3BIKOBBIE CPE/ICTBA,
B TOM UYHUCJI€ U CUMBOJIbHBIE (XUMHUYECKUE 3HAKH, (POPMYJIbI U YPAaBHEHUS).

Ilpeomemmnvimu pezynvmamamu N3y4eHrs XUMUHU Ha yrIIyOJI€HHOM YPOBHE Ha CTYIIEHU
cpemHero o0miero oopa3oBaHus SBIISIOTCS:

1) 3nanue (noHUMAaHUe) XAPAKMEPHBIX NPUSHAKOS BANCHEUUIUX XUMUYECKUX NOHAMULL:
BEIIECTBO, XMMHUYECKHH IEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHbIE ATOMHBIE U MOJIEKYJISIPHBIE
Macchl, MOH, M30TOIBI, XUMHUYECKas CBs3b (KOBAJEHTHAasl IOJIAPHAS W HEIOJIApHAas, HOHHAs,
MeTaJUIMYecKas, BOJOPOAHAs), 3IEKTPOOTPULATENBHOCTD, aNIOTPOIUS, BaJIEHTHOCTb, CTEHCHb
OKHCJICHHsI, MOJIb, MOJISIpHAasl Macca, MOJISIpHbIA 00BbEM, BELECTBA HOHHOTO, MOJIEKYJSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PaCTBOPBI, 3JEKTPOIUTHI U HEIIEKTPOJIUTHI, IEKTPOIUTUIECKAS
JIMCCOLMALUSA, THAPOJIN3, OKUCIUTENb M BOCCTAaHOBUTENb, OKHUCICHHE M BOCCTAHOBJICHUE,
JIEKTPOJIM3, CKOPOCTh XUMHUYECKOM peakluu, KaTalu3atopbl W KaTajau3, OOpaTUMOCTh
XUMUYECKUX peakIHi, XMMHUYECKOe pPAaBHOBECHE, CMELICHUE PAaBHOBECHUS, TEIIOBOW 3(QQeKT
peakuuu, YriaepoaHbl ckeneT, (yHKUMOHalbHAs TIpymnna, H3oMepus (CTpyKTypHas H
IIPOCTPAHCTBEHHAs!) M TOMOJIOTHsI, OCHOBHBIE THIIbI (COCIUHEHUs, Pa3I0KEHUs, 3aMELICHMS,
oOMeHa), BuAbl (TMIPUPOBAHUS U  JAETUAPUPOBAHUS, THApaTallud M JIeTWpaTaluy,
MOJIMMEPU3aLMH U ACTOJUMEPHU3aLNH, TOIUKOHACHCAIUA U U30MEPU3alluH, KaTaIUTHYECKUe U
HEKaTaJIMTUYECKHE, TOMOICHHblE M TI'€TePOreHHbIE) M PA3HOBUAHOCTU ((pepMeHTaTHBHBIE,
TOpeHus, ITepUPUKaLNIY, KPEKUHTIa, pUPOPMHUHIa) peakuii B HEOPraHNYECKOH U OpraHu4ecKoi
XUMUH, TOJIMMEPBI, OMOJIOTNYECKH aKTUBHBIE COSIMHEHMS,

2) GvlsGleHUe 63AUMOCEI3U XUMUYECKUX NOHAMUL JUIl OOBSCHEHHs COCTaBa, CTPOCHUS,
CBOMCTB OTJEIbHBIX XUMUYECKUX OOBEKTOB U SIBJICHUM;

3) npumenenue OCHOBHBIX NOLONCEHUL XUMUYECKUX Meoputl: TEOPHH CTPOCHHS aTtoMa M
XUMHUYECKON cBs3H, Ileproguueckoro 3akoHa U Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
aneMmeHToB JI. . MeneneeBa, Teopuu 3IEKTPOIUTHUECKON AUCCOLUALNY, TPOTOHHON TEOPHH,
TEOPHUH CTPOEHUS OPraHUYECKUX COECIUHEHUH, 3aKOHOMEPHOCTEN XMMUYECKON KUHETUKU — JUIS
aHaJIM3a COCTaBa, CTPOEHUS U CBOMCTB BEUIECTB U IPOTEKAHUS XMMUUECKUX PEaKLUii;

4) ymenue wriaccugpuyuposamv HEOPTAaHHMYECKHE W OpPraHMYECKHWEe BEIIECTBA 110
Pa3IUYHBIM OCHOBAHUSIM;

5) ycmanoenenue  63aumoceszeli  MEXIy ~COCTaBOM, CTPOCHHEM, CBOHCTBaMH,
MIPAKTUYECKUM IIPUMEHEHUEM U MOJIyYEHUEM BaKHEUIINX BEILECTB;
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6) 3HaHue 0CHO8 XuMUHeCKol HOMeHKAamypsvl (TPUBHAIBHON M MEXKIyHApOJHON) H
yMEHHUE Ha3BaTh HEOPraHMUECKUE U OPTaHNYECKUE COSAMHEHUS 10 (popMyse 1 Hao0OpOT;

7) onpedenenue: BaJCHTHOCTH, CTCIICHH OKHUCICHUS XUMHUYECKHUX DJIEMEHTOB, 3apsiliOB
HMOHOB; BHJOB XUMHYECKHX CBA3€H B COEIMHEHUSAX M THUIIOB KPUCTAUIMYECKUX PEIIETOK;
IIPOCTPAHCTBEHHOI'O CTPOEHMSI MOJIEKYJ; THUIIa TUAPOJIM3a U XapakTepa Cpeabl BOIHBIX
pacTBOpOB  COJIEH; OKHUCIUTENs M BOCCTAHOBHUTENS; OKHMCIEHUS U  BOCCTAaHOBJICHUS;
MPUHA/UIEKHOCTH BELIECTB K PA3JIMYHBIM KJIaccaM HEOPraHMYEeCKMX M OpPraHM4ecKHUX
COEJIMHEHUI; TOMOJIOTOB U U30MEPOB; TUIIOB, BUJIOB U PA3HOBUJAHOCTEN XMMUYECKUX peaKluil B
HEOPraHMYECKOU U OPraHUYECKON XUMUU

8) ymenue xapaxmepuzosams: S-, p- 1 0-3J€MEHTHI TI0 UX MOJIOKEHUIO B [leproanueckoii
cucteme /.M. MenneneeBa; oOiyue XMMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB U
HEMETAJIJIOB; XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX M OPraHUYECKUX
COeAMHEHHH B IJIaHe 001ero, 0COOEHHOTO U €IUHUYHOIO;

9) ob6vscHeHue: 3aBUCUMOCTH CBOWCTB XMMHYECKHX 3JICMEHTOB M WX COCIUHEHHH OT
nosjoxeHus sneMeHTa B [lepuognueckoit cucreme [[.M. MenneneeBa; npupoabl XUMUYECKON
CBA3M (MOHHOHM, KOBaJEHTHOW, METAJUIMYECKON, BOJOPOJHON); 3aBUCHMOCTH CBOMCTB
HEOPraHMYECKHUX M OPraHMYECKHX BEIIECTB OT MX COCTaBa U CTPOEHHUS; CYIIHOCTH U3YyYEHHBIX
BUJIOB XUMHUYECKMX pEaKUUW: DIIEKTPOJUTHUECKOM JHUCCOLMALMM, MOHHOrO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX; BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOMN
peakiuy M Ha CMeIlleHne XUMUYECKOTO PaBHOBECHS; MEXaHU3MOB MPOTEKAHUS PEaKIUil MEXIY
OpraHMYeCKUMHU U HEOPraHUYECKUMU BEIIECTBAMU,

10) ymeHue: COCTaBISATh ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEaKIUil C
MTOMOIIBI0 METOJA 3JEKTPOHHOTO OajlaHca; MPOBOJUTH PACUETHl N0 XMMHUYECKUM (GopMmyiam U
YpaBHEHHUSM; POBOJIUTH XMMHUECKUN SKCIIEPUMEHT (J1a00opaTopHbIe U MPaKTUYECKHE pabOThI) C
cobmoienneM TpeOOBaHWI K TMpaBWJIaM TEXHHKH O€30TacHOCTH TMPH padoTe B XHUMHUYECKOM
kabunere (J1abopaTopun).



COZEPXAHUE KYPCA

IIpopunbHblii ypoBens. 11 knace

Benymas unes kypca xumuu 11 kiacca — €IMHCTBO HEOPTaHMYECKOM M OpraHUYECKOM
XMMHMHM Ha OCHOBE OOILIHOCTU IOHSATUM, 3aKOHOB M TEOpHUHl, a Takke OOIMX IMOAXOIOB K
KJaccu(UKai OPraHUYeCKUX W HEOPraHMYECKHX BELIECTB M 3aKOHOMEPHOCTSIM HPOTEKAHUs
XMMHMUYECKUX pEaKUMH MeXIy HUMU. Takoe MOocTpoeHue Kypca oOmiell XUMUM IO3BOJIET
MOBECTH YYaIIUXCS K MOHUMAHUIO MaTepUaIbHOCTH U MI03HABAEMOCTH €MHOT0 MUpPa BEILECTB,
IIPUYMH €ro KpacoYHOro MHOrooOpasusi, BceoOieil cBsi3u sBiaeHuil. B cBoto ouepenp, 310 naer
BO3MOXHOCTb yYalllUMCSl HE TOJIbKO JIydllleé YCBOUTH XMMHUYECKOE COJIEpP)KaHHE, HO U TOHATH
POJIb U MECTO XUMHUHU B CUCTEME HayK O MIPUPOJIE.

Takoe mocTpoeHue Kypca XMMHUU MO3BOJISIET B IOJHOW MEpE HCIOJB30BaTh B O0y4EHUH
omnepaluy MBIIUJICHUS: aHaJdu3 M CHUHTE3, CPaBHEHHE U AaHAJOTHUIO, CHCTEMAaTU3aLUI0 U
o0o01ieHue.

OBIIAA XMMUAL. 11 kaace

Crtpoenue atoma

AToM - cnoXxHasg 4YacTHuIla AToMm — cloXHas dactuna. /JlokazarenbcTBa
CIIOKHOCTM  CTPOEHMsI aroma: KaTOJHblE UM  PEHTIeHOBCKHE JyuH, (oTodddexr,
paanoakTUBHOCTh. OTKpBITHE 3JIEKTPOHA, MPOTOHA W HeWTpoHa. Mojenu cTpoeHus aroma
(Tomcona, Pesepdopnma, bopa). Makpomup u wmuxpomup. KBaHTOBO-MexaHHUYECKHE
MIPE/ICTaBJICHUS O CTPOCHUH aTOMa.

CocTossHUE DANEKTPOHOB B aToMe. HyKIOHB: IPOTOHBI U HEUTPOHBI.
Hyxkmunaer. M300aper 1 m30TOmbl. KBAaHTOBO-MEXaHMYECKHE TIPEACTABICHUS O TIPHUPOJC
anekTpoHa. [loHsTHe 00 2MEKTPOHHON OpOUTATN U AIIEKTPOHHOM oOiake. [IpaBwia 3amoaHeHUs
SHEPTreTUYECKNX YpOBHEH U opOurtanedt anekTpoHamu. [IpuHIMN MUHUMyMa OJHEPTHUH.
DneKTpoHHbIE KOH(MUTYpallud aTOMOB M HOHOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI aTOMOB
XpoMa, MeJu, cepedpa u Jp.

BaneHTHBE BO3MOXHOCTH aTOMOB XHUMHUECKHUX DIEMEHTOB.
BanentHble 3nexkTpoHbl. BaneHTHbIE BO3MOXXHOCTH aTOMOB  XMMHYECKHX 3JIEMEHTOB,
00yCNOBJIEHHbIE PAa3NUYHBIMU (pakTopaMu. CpaBHEHHE MOHATHI «BaJECHTHOCTH» MU «CTENEHb
OKHUCIICHUS.

[lepuonuueckuid 3akoH u Illepumoagumuyeckas cucrema
XxuMu4yeckux snemMedHToB J U MennagenmeeBa MU CTpPOEHHUE aTOMa.
[Ipennoceuiku oTkpbITHS [lepuoanueckoro 3akona. OTkpbiTHE 3aKoHa. [lepBas GpopmynupoBka
[Tepuonnueckoro 3akona. Crpykrypa Ilepuomuueckoit cuctembl 3yeMeHTOB. COBpEMEHHBIE
MpeJICTaBJICHUsI 0 XUMUYECKOM 3yeMeHTe. Btopas ¢opmynupoBka [lepuoaudeckoro 3akoHa.
[lepuoanueckass cucreMa W crpoeHue aroma. DOU3NYECKU CMBICT MOPSAKOBOTO HOMEpa
3JIeMEeHTa, HOMEpPOB TIpynnbel W nepuoia. llepuoanueckoe HM3MEHEHHE CBOWCTB 3JEMEHTOB:
paguyca aroMma, 3JeKTPOOTPULATEIBHOCTH. IIpyUuMHBI M3MEHEHHS METAIUIMYECKUX U
HEMETANTMYECKUX CBOWCTB 3JEMEHTOB B TPYIMIAaX M NEpUOJaX, B TOM 4YUCIE€ U B OOJBIIUX.
Tperbs dopmynupoBka Ilepuomnyeckoro 3akona. 3HaueHue Ilepuoguueckoro 3akoHa U
[lepuoanueckoil cucTeMsl JUisl pa3BUTUS HAYKU U TOHUMAHUS XUMUYECKON KapTUHBI MUPA.

Jemoncrpanuu. ®otorddexr. Karoansie 1yun (371€KTpOHHO-TyUYEBbIE TPYOKH), MOJIENH
JJIEKTPOHHBIX 005aKoB (opOuTaineil) paznuuHoi (opMel. Pa3nuuHble BapHaHTBl TaOIHIL
[lepromuueckoii cucrtembl xumuueckux snemeHToB JI.MI. MengeneeBa. OOpa3ipl MpPOCTHIX
BEILIECTB, OKCHJIOB U TMIPOKCUJIOB AJIEMEHTOB 3-TO MEPUOIA U JIEMOHCTPALIMS UX CBOKCTB.

Crtpoenue BemecTBa. /lucnepcHbie CHCTEMBI.

XuMuueckas CBsI3b. EqUMHAss mpupoaga XUMHUUYECKOU CBSI3MU.
[TonsiTHe O XMMHYECKOH CBS3M KaK IMpollecce B3aUMOJICHCTBUS aTOMOB C 00pa3oBaHUEM
MOJIEKYJI, HOHOB W paaWKanoB. Buasl xumuueckod cBs3U. AMoOp(dHBIE M KPUCTAUIHYECKUE
BemiectBa. MonHass xumuueckass cBA3b. JlumoyibHbIE MOMEHT CBsi3u. (CBOMCTBa BELIECTB C
MOHHOM KPUCTAJUINYECKON PEILIETKOMN.

KoBanenTtHast cBsizb. MeToJ BaJIeHTHBIX CBsi3eld B 0Opa30OBaHWU KOBAJICHTHOW CBS3U.
DIEeKTPOOTPULIATENILHOCTh U PA3HOBUIHOCTH KOBAICHTHOM CBSI3M 110 3TOMY MPU3HAKY: MOJISpHAs



u HenoisgpHas. Cnoco® TmepeKkpbIBaHUS DIEKTPOHHBIX OpOHTajel u  KiIaccupuranus
KOBAJIEHTHBIX CBSI3€W MO 3TOMY IIPU3HAKY: G- U T-CBSA3U. KpaTHOCTh KOBAJIEHTHBIX CBSI3€H U UX
Kjaccu(uKays 1Mo 3TOMY NpPU3HAKy: OJUHapHas, ABOMHas M T.J. MeXaHU3Mbl 00pa30BaHHS
KOBQJICHTHOM CBSI3U: OOMEHHBIM M JOHOpPHO-aKUeNnTOpHbIM. Kpucramimueckoe crpoeHue
BEIIECTB C 3TUM TUIIOM CBSI3U, UX (PU3UUECKUE CBOICTBA.

Merannudeckasi CBsi3b U ee 0coOeHHOCTH. PU3MUECKHe CBOMCTBAa METAIOB Kak (pyHKuuMs
METAJUIMYECKOM CBSA3U U METAININYECKON KPUCTAIUIMYECKON PEIIETKHU.

BonoponHas cBf3p M MexaHM3M ee  oOpazoBaHMs.  MeXMOJEKyIspHas U
BHYTPUMOJIEKYJISIPHAsE BOJOPOJAHBbIE CBs3U. PU3NUYECKUE CBOMCTBA BEIIECTB C BOJOPOIHOMN
cBs3b10. brosiornueckas posjb BOJAOPOIHOM CBSA3U B OPraHU3AIMK CTPYKTYP OMOTIOJIMMEPOB.

'mObpunuzauumsa opdburaneili u reomMeTpusa MoIueKky Teopus
ruOpuau3anuy. Tunsl THOPUIU3AIUE AIIEKTPOHHBIX OpOUTANIell M T€OMETPUS OPraHuYeCKUX U
HEOPraHUYECKUX MOJIEKYJI.

Teopus CcTpoeHHUS XUMHUUECKHUX COE€aUHEHHU W [Ipeanocsuiku
CO3JaHUSI TEOPUU CTPOCHUS XHMHUYECKUX COEJMHEHUHN, Cbhe3]l €CTECTBOUCIBITATENEeH B T.
Hlneiiepe. JluunoctHeie kauectBa A.M. byriepoBa. OCHOBHbIE TMOJIOKEHHUSI TEOPHH
XUMHUYECKOTO CTPOEHHUS OpPraHMYECKUX COCAUHEHHH W COBPEMEHHON TEOpUH CTPOEHUS.
N3omepus B oprannyeckoil xumuu. B3auMHoe BIMsSHUE aTOMOB B MOJIEKYJIaX OPraHMYECKUX U
HEOPraHNYECKUX BEIIECTB.

OcHOBHBIE HaIpaBJICHUsS] Pa3BUTHS TEOPUU CTPOEHUS OPraHUYECKUX COEIMHEHUN
(3aBUCHMOCTb CBOMCTB BEIIECTB HE TOJIBKO OT XMMHUYECKOTO, HO M OT HMX 3JIEKTPOHHOTO M
IIPOCTPAHCTBEHHOTO CTPOEHHUS). WHIyKIIMOHHBII u ME30MEpPHBIN 3 HEKTHI.
CrepeoperysisipHOCTb.

JJuanekTHuyYecKHUEe OCHOBB OOIMHOCTH JIABYX BEOYIMUX TEOPHUH
X U1 M U u. Jlnanexkruueckne ocHOBBI o0mHocTH [lepmoanueckoro 3akona /.M. Mennaeneesa u
Teopuun crpoeHusi A.M. byrnepoBa B craHoBiIeHHH (pabOTHl MPEIIIECTBEHHUKOB, HAKOIIJICHUE
(hakTOB, ydacTHe B Ch€3/1aX, PYCCKUU MEHTAJIUTET), MpecKa3aHuu (HoBbIe aneMeHThl — Ga, Se,
Ge 1 HOBBIE BEIIECTBA — M30MEPHI) M Pa3BUTHH (TpU (HOPMYTUPOBKH).

[TonumMeps OpraHMYecKHEe M HeOpraHwudueckue. [lomumepsl.
OcCHOBHbBIE TOHSTHS XMUMHHM BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: «MOHOMEpP)», «IOJIUMEDPY,
«MaKpOMOJIEKYJIa», «CTPYKTYPHOE 3BEHO», «CTENEHb MOJUMEpPU3ALUNY», «MOJEKYJIspHas
Maccay. CrnocoObl MOJSy4YeHHs TMOJIMMEPOB: pEaKluu MOJUMEpPU3AlMUd M IOJMKOHICHCALUU.
CrpoeHue MOIMMEPOB: TreoMeTpuueckas (opmMa MaKpOMOJIEKYN, KPUCTALIUYHOCTH U
amopdHOCTB, crepeoperyasipHocTs. [lomumepsl opranuuyeckue U Heopranuyeckue. Kaydyku.
[Tnactmaccel. Bonokna. buononumepsl: O6enkd M HYKJIEMHOBBIE KUCIOTHL. Heopranumdeckue
MOJIMMEPBhl aTOMHOTO CTPOCHHs (aUIOTPOMHbIE MOJIUGUKALNUU YIiIepoaa, KPUCTAJUTMUYECKUN
KPEMHUH, CeJIeH U TeJUTyp LENOYEYHOI0 CTPOCHUS, JUOKCU KPEMHHUS U JIP.) U MOJIEKYJIIPHOTO
CTpoeHus (cepa IIacTuieckas u ap.).

HucnonepcHB € CcHuCTeM bl Yactele BemecTBa U cMmecu. Knaccuduxarms
XUMUYECKUX BemecTB no uucrore. CocrtaB cMmeceld. PacTtBopbl. PacTBOpHUMOCTH BeELIECTB.
Knaccudukanuss pacTBOpOB B 3aBHUCHMOCTH OT COCTOSHHSI PacTBOPEHHOTO BeIECTBa
(MOneKynsipHbIe, MOJICKYJISIPHO-HOHHBIE, HOHHBIC). THIBI PacTBOPOB MO COJCPIKAHHUIO
pacTBopeHHoro BemiecTBa. KoHlleHTpaus pacTBOPOB.

[Tonstue «aucnepcHas cucrema». Kinaccupukanus TMCepCHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHMSI JUCIIEPCHOHHOM cpelbl M JUCIEpCHOM (asbl, a Takke Mo pasMepy
yactull. [ pyboucrepcHble CUCTEMBI: SMYJIbCUU U CYCIIEH3UH.

PacyeTrHble 3agaun. PacueTsl no xumuueckum Gopmysnam.

PacueTsl, cBsI3aHHBIE C HMOHATHAMM «MaccoBasi JOJs» U «0OBbEMHas J10JI» KOMIIOHEHTOB
cMmecH. BrrunciieHne MoJIsipHON KOHIIEHTpAIMi pacTBOPOB.

JemoncTpanuu. Mojenu KpUCTAJUIMYECKUX PEUIETOK BEIIECTB C PA3JIMYHBIM THUIIOM
cBsA3eil. Mozenu MoseKyn pa3Iu4Hol reoMeTpun. Moenn KpucTalNIn4ecKUX peleTOK aliMasa u
rpaduta. Mojenu MoJIeKyl U30MEPOB CTPYKTYPHOU M MPOCTPAHCTBEHHOU m3omepuu. Mojenu
KPUCTAIJIMYECKUX PELIETOK METaJIoB. Mozaenu u3 BO3AYIIHBIX 1IapoB, OTpakarollue
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IIPOCTPAHCTBEHHOE pacronoxkenue SP°-, SpP?-, SP-THOpHAHBIX OpOMTaTell B MONEKynax
OpraHMYECKUX U HEOPraHNYECKUX BEIIECTB.

Komnekuust mmactMacc u BoJIOKOH. OOpaslibl HEOPraHMYECKHUX IIOJIMMEPOB: CEPbI
mIacTuyeckoit, pochopa kpacHoro, kBapma u jap. Moaenu mosekyn 6enkoB u JJHK. O6pasibt
Pa3NIUYHBIX CUCTEM C XKUAKOH cpenoit. Koarymsauus. Cunepesuc. ddext Tungans.

JlabopaTopHble ONBITHL. 3HAKOMCTBO C KOJUIEKUMSMM IIMIIEBBIX, MEIWLUHCKUX U
Onosornueckux reneit u 3omei. [lomyueHne KoUIOUAHOTO pacTBopa xiaopuaa sxeiesa (11).

XuMHUYeCKHe peaKkum.

Knaccudpukanumsada XUMHUUYECKHUX PEaKOHUWd B OPTaHUUYECKOH U
HEOpPraHMUYEeCKOW XHuMHHU. [IoHATHE 0 XMUMUYECKON peaklny, OTIINYUE €€ OT SACPHON
peaknuu. AJUTOTPOTIHBIE U OMMOP(HBIE IPEBPALICHHS BEIIECTB.

Knaccugukanus peakiuii B HEOPraHUIECKOW XUMHUH IO YHCIY U COCTaBY pearupyromux
BEIIECTB (pa3oKEHUs, COEUHEHNUS, 3aMelIeHHsI, 0OMEeHa).

Knaccudpukanuss XUMHUECKHX peakIMid B OPraHM4ecKOW XUMHM (IIPUCOEAMHEHUS,
3aMelleHus, OTIIETIIICHUS, U30MEPHU3aLH).

Knaccudukanus peakuuii no temioBomy 3g@exty, no ¢pazoBoMy COCTaBy, M0 yJacTHIO
karanuzaropa. ObpaTrMble 1 HEOOpAaTUMBIE PEAKIIH.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE pPEAKIMM U peakluu, Uaylmue O0e3 H3MEHEHUs
CTETeHEW OKUCIICHUS AJIEMEHTOB. MeXMOJEKYIIpHbIE U BHYTPUMOJIEKYISPHbIE OKUCINUTEIbHO-
BOCCTaHOBUTEJbHbIE peaKIUU. Peaknuu IuCIponopuuoHHpoBaHHs. MeToapl coCTaBiIeHUS
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHI: METOJ 3JIEKTPOHHOTO OasaHca.

OCHOBHbBIE TOHATHS XUMHYECKOW TepMOJIMHAMHUKHU. TernoBoil 3¢@deKkT XuMuyeckoiu
peakuuu. 3akoH ['ecca u cnenctBust u3 Hero. Terora (dHTaNbIUs) 0Opa3oBaHMs BEIIECTBA.
TepMoXxuMHuUYecKne pacyeTsl.

[Tonsatue »HTponuu. Bropoe Hauamo TtepmoawmHamuku. CBoOoanHas sHeprusi ['mboca.
PacueTs! caMOITPON3BOJILHOIO IPOTEKAHUS XUMUUECKON PEAKIINN.

CKopoCTh XMUMHUUYECKHUX peacxiui [I[penMer XuMUYECKON KUHETUKH.
[ToHsiTHE CKOPOCTH XMMHUUYECKOM peakunu. KuHeTHYeckoe ypaBHEHUE PEakIMu U KOHCTaHTa
CKOPOCTH XMMHUYECKOW peakiuu. DakTophl, BIUAIONIME HA CKOPOCTh XMMHUYECKOW peakiuu
(mpuposa  pearupyromMX — BEIIECTB,  KOHLEHTpalus,  TeMIeparypa,  IOBEPXHOCThb
COIIPUKOCHOBEHUS BEILIECTB).

[lonsitne o katanm3aTopax W Karanu3e. ['OMOreHHBI M TIeTEpOreHHBbIH KaTajus.
DepMEHTBHI.

OO0paTuMOCTh XUMHUYECKUX peakKUUl. XMMHUUECKOE DABHOBECHE.
OOpaTtuMmble XMMHMYECKHE peakiluM, W3MeHeHue sHepruum I'mb0ca B oOpatumMoM mpoiiecce.
XUMHUECKOEe paBHOBECHME M €ro JuHaMMuyeckuil xapakrtep. KoHcTraHTa XMMHYECKOro
paBHoBecus. [Ipuniun Jle Hlatense. CMeleHne XMMUYECKOTO PABHOBECHS.

ONeKTpoaAUTHYECKAasT JUCCOILHUAILHU A DIESKTPOIUTHI U HEBJIEKTPOJIUTHI.
ONEKTPOIUTHYECKAs JUCCOLMALMSA, MEXaHU3M JUCCOLMAMKA BEUIECTB C PAa3JIMUYHBIMU BHUIaMU
cBsi3u. CusbHble M ciabble 3eKTpoauThl. CTeneHb AUCCOLMAMM U €€ 3aBHCHMOCTh OT
pa3nuuHbIX (pakTopoB. MoHHOe npousBeaenue Bojpl. [lonsarue pH. Bogopoasslii nokasaress.

I'u 1 ponu3. I'uaponns kak 0OMeHHbIH nporecc. O6paTUMBbI U HEOOPATUMBIHM T'HIPOIIN3
OpraHMYeCKUX M HEOpraHMYecKux BemecTB. ['maponus coned. ['maponus opraHmdeckux
COEMHEHUI Kak XHMMHYecKas OCHoBa oOmeHa BemecTB. [uaponn3s AT® kak ocHOBa
HHEPreTHYEeCKOr0 OOMEHa B KHUBBIX OpraHM3Max. YCHJEHHE M IMO0JaBJCHHE OOpaTUMOro
TUIPOJIN3A.

Pacuernble 3agaym. PacueTel O TEPMOXMMHMYECKHM YypaBHEHHMSM. Bpluucienue
TeIuI0Boro 3(pdekra peakuu Mo TemjIoTe 0O0pa30BaHUs pearupyroluX BEIIECTB U MPOJYKTOB
peakuuu. Omnpenenenue pH pacTtBopa 3ajaHHONM MOJIIPHOM KOHIEHTpauuu. Pacder cpennein
CKOPOCTM pE€akUMH 10 KOHLEHTpalUsSM pEearupyrolux BellecTB. BpluucieHus ¢
UCTIOJIb30BAHUEM TOHATHUS «TEMIEpaTypHbId KO3(OHUIMEHT CKOPOCTH peakiun». HaxoxaeHue
KOHCTaHTBl PABHOBECHS PEAKLMU TI0 PAaBHOBECHBIM KOHIIEHTPALUAM U OINPENEICHUE NCXOTHBIX
KOHLIEHTPALIM BEIIECTB.



JleMoHCTpanuu. AJJIOTPOIIHBIE TpeBpamieHus cepbl u (ocdopa. Peakmum, maymue c
oOpa3oBanueM rasza, ocajgka WIM BOJbl. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKLIHUU B
HEOPraHU4ecKO XMMUM (B3aUMOJICHCTBHE IIMHKA C PACTBOPAMH COJITHOW KUCIIOTHI U Cylb(aTa
Menu (I1)). OxkucnuTenbHO-BOCCTAHOBUTENbHBIE PEAKIIMM B OPraHUYECKONW XUMHH (OKUCIIECHUE
alpJieTHIa B KapOOHOBYIO KHCJIOTY — PEaKIUs «CepeOpSHOro 3epKajiay WM Peakius ¢
rugpokcuom  Meau (1), okucieHwe s3TaHOMa HA METHOM Karanu3arope). M3ydeHue
3aBUCHUMOCTH CKOpPOCTH XMMHMUYECKOM pEaKUMM OT KOHLIEHTPAlMKU BEUIECTB, TEMIIEPATYphI
(B3ammoielicTBHE THOCYIb(aTa HATPUSL C CEPHON KHUCIOTOM), MOBEPXHOCTU COMPUKOCHOBEHHS
BELIECTB (B3aUMOJEHUCTBUE COJIIHOM KHUCJIOTHI C TIpaHyJaMd U MOPOIIKAaMHU AJIIOMHHMS HWIN
uuHka). [IpoBeneHre KaTalUTUYECKUX PEAKIHUIM pa3loKeHUs MEepOKCUAA BOJOPOJ]A, FOPEHUS
caxapa, B3aMMOJEHCTBHE HOoJa U altoMHUHMs. Koppo3us kene3a B BOJHOM Cpesie ¢ ypOTPOIIMHOM
u 6e3 Hero. Habmoaenne cMenieHns XMMU4eCKOTO PaBHOBECHS B CHCTEME:!

FeClz + 3KSCN « Fe(SCN)s + 3KClI

CpaBHeHHE 3JEKTPOIPOBOJAHOCTH PACTBOPOB 3EKTPOJUTOB. (CMeEIleHHuEe paBHOBECHS
qUccolpanuu ciaadbiXx KUCIOT. WHAMKaTOpel M M3MEHEHHE HMX OKpPacKd B pasHBIX Cpenax.
HonHble peakiuu 1 yclioBUs UX MpoTekaHus. [ uaposns kapOOHATOB, Cyab(aToB U CUIMKATOB
IIEJTOYHBIX MeTauioB, HUTpara cBuHia (I1) win nuHka, xjaopuga ammoHus. CEpHOKHCIBIA U
(epMEeHTaTUBHBII TUAPOIIN3 YTIIEBOIOB.

JlaGopaTopHbie onbIThI. Pa3nokenune nmepokcuaa Boaopoaa ¢ momorisbio okcuaa meau (11)
M Karanasbl. 3HAaKOMCTBO ¢ kosuiekuuedn CMC, comepxammx SH3UMBL. Peaknuu, uaynme c
oOpa3oBaHHEM 0CaJiKa, ra3a WM BOJbI Ui OPraHMYECKUX U HEOPraHWYECKHX 3JIEKTPOJUTOB.
Paznuunble cmydanm ruaposmza  coned. MccnemoBaHue cpellbl  pacTBOPOB C  MOMOIIBIO
WHJIMKaTOPHOM Oymaru.

IIpakTuyeckas padora Ne 1. CkopoCTh XMMUYECKUX pPEAKIIUI. XUMHUYECKOE PAaBHOBECHE.

IIpakTuyeckas padora Ne 2. PenieHue 3kCriepuMeHTaIbHbBIX 33/1a4 110 TeMe «[ uaponsy.

BemecrBa u ux cBOMCTBA

Knaccudukanus HeopraHumdecKHU X BeIlecTB. Bemecrsa npocteie U
cinoxHble. biiaropoansie razsl. CpaBHUTENbHAS XapaKTEPUCTUKA MPOCTHIX BEIIECTB: METAJIJIOB U
HEMETAJJIOB, OTHOCUTEIBHOCTh 3TOM Kiaccudukanuu. CroXKHble BellecTBa: OWHapHbBIE
coemHeHUs (OKCUbI, TaJIOTEHUIbI, CYab(UIBI U T.1.), THAPOKCUIBI, CONH.

[ToHATHE O KOMIIJIEKCHOM COEIMHEHUH.

JIOHOpHO-aKIENTOPHOE  B3aUMOJICHCTBUE  KOMILJIEKCOOOpa3oBareiael UM JMraHIoB.
Koopaunamnonnoe 4wuciao KomiiekcooOpasoBarens. BHyTpeHHsis u  BHewHss —cdepa
KOMILIEKCOB.

Jucconmanusi KOMIUIEKCHBIX cOoequHEeHU. [IpuMeHeHne KOMIUIEKCHBIX COEIMHEHHM B
XUMHUYECKOM aHAJIU3€ U B IPOMBILIIEHHOCTH, UX POJb B IPUPO JIE.

Knaccudukaunuus opranumueckux BeecTB. Knaccupukanus
OpPraHMYECKUX BEIIECTB IO CTPOCHHUIO YIJIEPOJHON IenH (AUUKINYEeCKHEe M IUKINYECKUE,
HACBIIIEHHbIE U HEHACBIIEHHbIC, KapOOIMKIMYECKUE M TeTePOLMKIMYECKUEe, apOMATUYECKUE
YIIEBOAOPOIBI). YTIEBOAOPOIbI (aJIKAHBI, AJIKEHbI, aTKUHBI, [IMKJIOAIKAHbI, aJIKaIHUCHbI, apEHBbI,
raJIOTeHONPOU3BOIHBIE  YTIEBOAOPOJ0B). DyHKIMOHANBHBIE Tpynnbl  (TUAPOKCHIIbHASA,
KapOOHUJIbHAs, KapOOKCUIIbHAS, HUTPOTPYIINA, aMUHOTPYINA) U KiIaccu(UKalMs BEIIeCTB IO
3TOMY MPU3HAKY.

M e 1 ann bl Ilonoxenue meramioB B llepuonuyeckon cucreme [I. . Menaeneesa.
Oco0eHHOCTH CTpOEHHUsI aTOMOB M KpucTayuioB. [Tonmumopousm. Obmme ¢uznyeckre cBoiicTa
MeTauoB. deppoMarHeTUKH, NapaMarHeTUKU U JMAMATrHETUKU.

ONEKTPOXUMHUYECKUN psAJl HalpsKeHU mMeTtaioB. CTaHIApTHBIA BOJOPOIHBIN AIIEKTPOI.
CraHzmapTHbele AJIEKTPOJHbIE MOTEHUHMaNbl. OOImMEe XUMHUYECKHE CBOMCTBA METAJIOB!
B3aMMO/ICHCTBHE C HEMeTallaMH, BOJOH, OMHAPHBIMU COEAMHEHHSIMH, KUCIOTAMH, COJISIMH.
B3aumoneiicTBue HEKOTOPBIX METAJUIOB C PacTBOpPaMM LIesnodeld. B3aumoneicTBue akTHUBHBIX
METaJUIOB C OPraHHMYECKUMH coeAuHeHUsIMU. OCOOEHHOCTH peaklUil METaJuIOB C a30THOU U
KOHIICHTPUPOBAHHOM CEPHON KHUCIIOTOM.
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Koppos3us mertanno B. [lousitue koppo3uu. XuMudeckass U 3JIEKTPOXUMUAYECKAS
KOPPO3HUS U CIIOCOOBI 3alIUTH METAJUIOB OT KOPPO3HUHU.

O0mue cnocoOB MOJNydYeHUS METalao B Meraubl B IpUpoe.
OcHOBHBIE  CMOCOOBI  TMOJIyYEHUS  METAUIOB  (MHPOMETAJUTYPTHs, THUAPOMETAIUTYPrus,
IIEKTPOMETAILTYPTHs).

DIEKTPOIN3 KaK OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIA MPOIECC. DJIEKTPOJU3 PaCIIaBOB
AJNIEKTPOJIUTOB.  DJIEKTPOJIU3 PACTBOPOB  DIIEKTPOJUTOB C HWHEPTHHIMU U  aKTUBHBIMU
anexTpoiaMu. Vcroap30Banme 3JEKTPOIM3a B TPOMBIIIICHHOCTH.

Mertanans THNaBHBX NODOIATpPYINIL [[lenounbie MeTauIbl, 00IIAS
XapaKTEpUCTHKAa Ha OCHOBE moJokeHUs B llepuommueckoit cucreme oanementos JI.H.
MenneneeBa u cTpocHHs aToMoB. [lomyueHue, Qu3nMyeckne W XHUMHYECKHE CBOWMCTBA,
MPUMEHEHHE MIEJIOYHBIX METAJVIOB U UX COCAUHECHUN. bepuiiinii, Maruuii, meJ04YH03EMEIbHbIC
MEeTaJUTbl, UX OOIlas XapakTepUCTHKAa Ha OCHOBE ToJiokeHUsi B llepwommyeckoit cucreme
anemenToB .M. MenneneeBa u ctpoeHus aromoB. [lomyuenue, ¢uznueckue U XUMHUYECKUE
CBOWCTBA, NPUMEHEHHE IIEJIOYHO3EMEIbHBIX METAIJIOB W WX COCOUHEHUN. AJIFOMUHUH,
CTpOoeHHEe aroMa, GU3NUECKHE U XUMUUECKHE CBOMCTBA, MOJIYUCHHUE U IPUMEHEHHUE.

MeTtannsl mMOOOYHB X HNOJATPY M M XapakTePUCTUKA METAJUIOB MOOOYHBIX
MOATpyNn Mo ux mnojoxeHuro B Ilepmommueckon cucreme .M. MenzaeneeBa M CTpOEHHUIO
aTOMOB.

Menp: (usmyeckne M XMMHUYECKHE CBOMCTBa, MOJydyeHHE M NpUMEHeHue. Baxueifiue
COCTMHECHUS MEIH.

dusndecKue 1 XUMUYECKHAE CBOMCTBA, MOJIyUeHUE ¥ TPUMEHEHHE IIMHKA. XapaKTePUCTHKA
BOKHEUININX COCTMHEHHUM (OKCHU/IA U THAPOKCU/IA ITUHKA).

DU3NYECKNE U XUMUYECKHE CBOMCTBA, MOJYYEHUE U MPUMEHEHHE XpOMa. XapaKTepUCTHKA
BaXHEHWIMX coeauHeHnii (okcuma u ruapokcuaa xpoma (Il), aumxpomaroB u Xpomaros
HIEJIOYHBIX MeTaIoB). OCOOEHHOCTH BOCCTAHOBIIEHUSI AUXPOMATOB B 3aBHCHUMOCTH OT CPEJbI
pacTBOpPOB.

®usznueckue M XUMHYECKHE CBOWCTBA, IIOJyYEHHE W IPUMEHEHHE Maprasia.
XapakTepucTUKa BaXXHEHUITUX COCIWHEHUN: OKCHJOB, THIAPOKCHAOB, coieil. OcobeHHOCTH
BOCCTAHOBJICHUS IEPMAHTaHATOB B 3aBUCUMOCTH OT CPEJIbl paCTBOPOB.

HewmeTanns. Ilonoxenune nemeramioB B [lepuoandeckoit cucreme [[.1. Menneneena.
Oco0eHHOCTH CTPOEHUS aTOMOB M KPUCTAJLIOB. AJIIIOTPOIIHSL.

biiaroponnsie ra3sl.

OxucnuTenbHble ¥ BOCCTAHOBUTENIbHBIE CBOMCTBa HeMmeTauioB. OOIias xapakTepHCTHUKa
BOJIOPOJIHBIX COeAMHEHUN HemeTaoB. OOIIas XapakTepUCTHKa OKCHIOB M THIAPOKCUIOB
HEMETAJUJIOB.

lNasnorensl. CTpoeHHEe aTOMOB rajlOT€HOB, UX CpaBHUTENbHAsI XapakTepucTuka. CBOMCTBa
MPOCTBIX BEIIECTB, O00pa3oBaHHBIX rajoreHamu. OKUCIUTENbHBIE CBOMCTBA TaJOTEHOB.
["asioreHOBOIOPOIBI, UX CBOWMCTBA, CPAaBHUTEIbHAS XapaKTEPUCTUKA. XJIOP U €ro COEIUHEHMS,
HaxoXKJICHHE B NPUPOJE, IOJyYEHHE, CBOWCTBA, MPUMEHEHHE. XJIOPOBOJOPOJ M COJsTHAs
KHUCJIOTa. XJIOPHUIBL.

Xanpkorenol. HaxoxzaeHnue kuciopoga M CcCepbl B IpUPOJE, IMOIYYEHHE UX B
MIPOMBIIIJIEHHOCTH | J1abopaTopur. CBOWCTBA KUCIOPOAA M CEpbl: aIOTpONUs U (pusndeckue
CBOMCTBa Aa/UIOTPOIMHBIX MOJU(DUKALNN;, OKHUCIUTEIbHBIE CBOMCTBA KHCIOpPOJa M CEpPhl B
peakuMsx C TMpPOCThIMH BellecTBamMu. BoccraHoBuTenbHbIE CcBOWcTBa cepbl. OKuCIEHUE
KHCIJIOPOJIOM CIIOKHBIX BenlecTB. OKUCIHUTENbHbIE CBOKCTBA 030HA. [IpumeHeHune kucnopoaa u
o30Ha. IIpumenenue cepsl. CepoBOAOPO], HAXOXKJIECHHWE B MPUPOJE, MOJYYEHHE, CTPOCHHUE
MOJIEKYJBI M CBOICTBa: Qu3myeckne u xumuueckue. CepoBOJOpOAHAS KUCIOTA U CYIb(HIBI.
Okxcup cepsr (IV), ero cBoiictBa. CepHucTtas kucnoTa u ee conu. CepHas kucnorta: pusndeckue u
XMUMHYECKHE CBOMCTBA (OKHCITUTENbHbIE U 0OMeHHbIe). [Ipumenenue cepHoil kuciaoTel. Comu
CEpPHOM KUCIIOTBHI.

Azor. Haxoxzaenue B mpupoje, nomydeHue. CrtpoeHue Mosekyibl. OKHCIUTENIbHBIE U
BOCCTAaHOBUTEIbHbIE CBOMCTBa a3oTa. IlpuMeHeHue a3oTa. AMMUAK: MOJIYYEHHE, CTPOCHHE
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MOJIEKYJIbI, CBOICTBa (OCHOBHBIE, pEaKUUU KOMILIEKCOOOpa30BaHUs, BOCCTAHOBUTEIbHBIC,
OKHUCJIUTEIbHBIE, PEAKIUM C OpPraHMYECKMMHU BEUIECTBAMM M yIVIEKHCIbIM Ta3oM). Conu
aMMOHMSI M MX IpuMeHeHue. OKcuabl a30Ta, MX CTPOEHME M CBOWCTBA. A30THAas KUCJIOTA!
IIOJIy4eHHUE U CBOMCTBA. HUTpaThI, NX TEpPMHUUECKOE PA3II0KECHUE.

®ocdop. Haxoxnaenue B mpupoje, MOIydeHHE. AJIIOTPONUS M (PU3MUECKUE CBOKCTBA
Moau¢ukanuii. OKUCIUTENbHBIE CBOWCTBA (pEakUMU C METaUIaMH) U BOCCTAHOBUTEIHHBIC
cBoiictBa (ocdopa (peakuuu ¢ TaJoreHaMH, KUCIOPOJOM, KOHIICHTPUPOBAHHOW CEpHON H
azotHOU kucnotamu). Oxcua pocdopa (V). PochopHbIe KUCTOTHI U UX COJIH.

VYrnepon. Haxoxaenue B mpupoje. AJutoTponus U (pU3UUecKre CBOMCTBA MOIAM(PUKAIIUI
(moBTOopeHue). XUMHMUYECKHE CBOMCTBA YIJepoja: BOCCTAHOBUTEIbHbIE (B3aUMOJICHCTBUE C
rajjoreHaMH, KHCIIOPOJIOM, CEpoM, a30ToMm, Bojou, okcuaoM meau (1), KOHIEHTpHpOBaHHOM
CEPHOM M a30THOM KUCIOTaMH) U OKUCIUTEIbHBIE (B3aUMOICUCTBUE C METAJJIaMH, BOJAOPOJIOM,
KkpemHuemMm, Oopom). IlomydeHue, cBoiicTBa W NpPUMEHEHHE OKCHUIOB YIiepoja. YToJibHas
KHCJIOTA U €€ COJIH.

Kpemuunit. HaxoxaeHne KpeMHMS B NIPUPOJIE U €ro MOJydeHHE. AJIJIOTPONUsS U CBOMCTBA
AIJIOTPONHBIX MoAupUKaMil KpeMHUA. BoccraHoBUTeNbHbIE (peakUMM C TajJoreHaMmu,
KHUCJIOPOJIOM, pacTBOpaMH IeJiouel) W OKHUCIUTEIbHbIE CBOMCTBA KpeMHHS (peakuuu c
Metamnamu). [Ipumenenne kpemuusi. OKCua KpeMHUs, KpEMHHUEBAs! KUCIOTa U €€ COJIH.

Kucnors opramnmueckue U Heoprasnmwuueckue. Cocras,
KJlacCU(pUKausi W HOMEHKJIAaTypa HEOpPraHMYeCKUX W OpraHudeckux Kucior. llomydenue
BAKHEHIINX OPraHMYEeCKUX U HEOPraHHMYeCKHUX KHUCIOT. XHMMHUYECKHE CBOMCTBA (peakuuu ¢
MeTaJlJlaMH, C OKCUJaMH METaJJIOB, C OCHOBAHUSAMH, C COJISIMH, cO crupTamu). OKUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIE CBOMCTBA KHCIOT. OCOOEHHOCTH CBOMCTB CEPHON M a30THOM KHCJIOT.

OcHOBaHUA opraHumdyeckue U Heopranuwuueckue Cocras,
KJlaccU(UKausi, HOMEHKIaTypa HEOpPraHMYeCKUX W OpraHuYecKuX OCHOBaHUN. OCHOBHbBIE
CHOCOOBI MOJIy4eHUS THAPOKCHI0B METAJIOB (1EI0Yeil — peaKMsIMU METAJUIOB U UX OKCHJIOB C
BOJIOM, HEPACTBOPUMBIX OCHOBAaHMM — peakmueil oOMena). [lonmydeHne amMmMuaka ¥ aMUHOB.
XHWMHUYECKHE CBOMCTBA OCHOBAHUM: IIeJOoUeH (PEakIiuu ¢ KUCIOTaMH, KUCIOTHBIMU OKCHUIAMU,
pacTBopaMu CoOJIeH, C TMPOCTBHIMH BEUIECTBAMH, C TaJlOMJOTPOU3BOJAHBIMHU YIJIEBOJIOPOOB,
dbeHosoM, OKHpamMHu); HEPACTBOPUMBIX OCHOBAaHHMHM (pEaKkIUH C KHUCJIOTaMH, pEaKIUH
pasoKeHus).

AMbpoTepHBE OPraHUYECKHUE M HEOPraHUYECKHE COCIAUHCHUS.
Crioco6pbI mosrydeHusi aM(POTEPHBIX COSTMHEHHUH (aM(pOTEPHBIX OCHOBAHWN M aMHUHOKHCIIOT), UX
XMUMHYECKHE CBONCTBA.

'eneTnueckas cBSA3b MEXJYy KJlacCaMH OPraHUUYECKHUX H
HEOpPraHMUYEeCKHUX CcOeuHeHH L [loniTus «renetnyeckas CBs3b» U «I€HETUYECKUIN
psim». OCHOBHBIE MPU3HAKH T€HETUYECKOIro psna. ['eHeTuueckue psapl METaUIOB (Ha ImpuMepe
KaJbIUs U JKeJie3a) U HEMETAJJIOB (Ha MpUMepe cepbl U KPEMHHUSI) U MEPEXOIHOTO AJIeMeHTa (Ha
npuMepe amioMuHUS). ['eHeTHyeckue psaapl U TeHETUYeCKash CBA3b B OPraHMYECKON XHUMUU.
EnuncTBO MUpa BelecTs.

PacuerHble 3a1aun. Briuucienue maccol uin o0beMa MPOAYKTOB PEAKIIUU [0 U3BECTHOU
Macce WIM O0bEeMYy HCXOJHOTO BEIEeCTBA, COJEpXKAIIero MIpuUMecH. BpruncieHne wmacchbl
UCXOJHOTO BEIIECTBa, €CIM W3BECTEH NPAKTHMYECKUH BBIXOJ M MaccoBas €ro Jo0Jis OT
TEOPETUYECKH BO3MOKHOTO. BBIUMCIIEHNS IO XUMHYECKUM YPABHEHUSM PEAKLU, €CIIU OJJHO U3
pearupyromux BeIecTB JaHo B U30bITKe. OnpeaenaeHne MOJIEKYIIpHOIl (hopMyIbl BelecTBa Mo
MacCOBBIM JIOJISIM 3JIeMEeHTOB. OmpeeneHre MOJIEKYIIpHOM (GopMyIibl ra3000pa3HOro BeleCTBA
[0 M3BECTHOW OTHOCHUTEIIBHOM IIJIOTHOCTM M MAacCOBBIM JOJSM 3JIeMEeHTOB. HaxoxneHue
MOJIEKYJsIpHOM  (opMmynbl  BemecTBa 1o Macce  (00beMy) HPOAYKTOB — CTOpaHUSL.
KoMOuHupoBaHHBIE 331a4H.

Jemouncrpanun. Komnekius «Knaccuduxarus Heopranuueckux BeriecTBy. [lomyueHue
KOMIUIEKCHBIX OpPraHMYeCKUX W HEOPraHMYECKUX COeIuHEHUU. JleMOoHCTpauus Cyxux
kpuctamoruapatoB. Kommekumst «Knaccudukanus opraHMYeckux BemiecTB». Mogenu
KPUCTANIMYECKUX PEIIEeTOK MeTauioB. KoNleKuss MeTalioB ¢ pPa3sHbIMH  (U3HYECKUMU
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cBolicTBaMH. B3aumoelicTBue MeTauioB ¢ HeMeTaJulaMu (LIMHKA ¢ CEpOH, alIOMUHHUS C UOJI0OM),
C pacTBOpaMH KHUCIJIOT M Ienoueil. ['opeHne meTauioB (LMHKA, XKeEJle3a, MarHus B KUCIOPOJE).
B3anmopeiicTBue a30THOW M KOHUEHTPUPOBAHHOM CEPHOM KHUCIOT C Menpto. Kopposus
METAJJIOB B Pa3IMYHbIX YCJIOBUSIX U METOABI 3aluThl OT Hee. Komtekuus pyn. BoccranoBiienue
meau u3 okcuaa meau (I1) yriem u Bogopoaom. AmoMuHotepmust. B3aumoneiictBue cynbdara
meau (1) ¢ xemesom. CocTaBiieHHE TalbBAaHHMYCCKHX 3JIEMEHTOB. DIIEKTPOJIM3 pPacTBOpa
cynbdara meau (I1). OOpasibl MICTOYHBIX METAJUIOB. Peakiiusi OKpaliMBaHus IUIAMEHH COJIIMHU
LIEJIOYHbIX MeTaylioB. B3ammoneiictBue nutus U Hatpus ¢ Bogod. OOpasusl metamos |IA
rpynnsl. BzaumozeiicTBue Kajiblus ¢ BOAOM. ['OpeHre MarHus B BOJE U TBEPIOM YIJIIEKHCIOM
raze. KauecTBeHHbIe peakuuyM Ha KaTMOHBI MarHus, Kajiblus, Oapus. Ilepexon xpomara B
auxpoMar W oOpartHo. [lomydeHume W uccienoBaHue CBOMCTB rujapokcuma xpoma (I11).
OxucnuTenpHble CBOMCTBA JAuMXpoMmaTa Kajiusa. MoJenu KpUCTAJUIMYECKUX PEIIeTOK HOJa,
anmasa, rpadurta. B3peB cMecu Bojopoaa ¢ KHCIOpoaoM (Tpemydero rasa). [opeHue cepsl,
tdocdopa u yris B kuciopoze. ObecuiBeunBanue OpoMHOM (MOTHOM) BOBI TUIICHOM. [ 'ajoreHst
(mpoctble BemecTBa). OKUCIUTENBHBIE CBOMCTBA XJIOpHOU BOJIbl. [lonmydeHne coyisiHON KUCIOThI
u ee cpoiictBa. [lonyuenne kucnmopona. IlomydeHne OKCHAOB TOPEHUEM MPOCTBIX M CIIOXKHBIX
BelecTB. B3zaumoneiicTBue ceprsl ¢ MeTaiaMu (QIIOMUHHEM, LIUHKOM, xene3oM). [lomyuenue
CEPOBOJIOPOJIA M CEPOBOJOPOJHON KHCIOTHI, JOKA3aTeJIbCTBO HAIW4YUs Cyab(uI-uoHa B
pactBope. CBoiicTBa cepHOWM KHUCIOTHI. [lomydeHue © paslioKEHHE XJIOpHUIa aMMOHHS.
[Mony4yenune okcuaa azota (V) peakuueii B3aUMOIEHCTBUS MEIU ¢ KOHIIEHTPUPOBAHHON a30 THOM
kucnoroit. Bzaumopeiicteue okcuaa azora (V) ¢ Bogoit. PasnoxxeHue HUTpara HaTpusi, TOPSHUE
yepHoro mopoxa. ['openue pochopa, pactBopenune okcuaa Gocdopa (V) B Boje U HCCIIEAOBAHUE
MOJIyYUeHHOTO pacTBopa HHIUKaTopoM. KoJleknuss OpUpPOAHBIX COEIWHEHHH yriepoja.
Kpucrammuueckue perrerkn anMaza W rpadurta.  Ampcop6ums okcuma azora (V)
akTUBUpOBaHHBIM yriaem. llepexom kapOonata B ruapokapOoHaT u oOpatHo. Kosutekmum
MPUPOJHBIX CHUJIUMKATOB W MPOAYKLUHWU CHUIMKATHON MPOMBIIUIEHHOCTH. B3aumonelicTBue
KOHIICHTPUPOBAHHBIX a30THOM M CEPHOM KHCJIOT, a TaKke pa30aBICHHOW a30THOW KHUCIOTHI C
Menplo. B3anmojeiicTBUe aMMHaka ¢ XJOPOBOJOPOJAOM M BoAOW. B3ammomeiicTBue pactBopa
TUAPOKCUAA HATpHsl C aM(pOTEpPHBIM THIPOKCHIOM IIMHKA Wi amtoMuHus. OcyliecTBieHue
MPEBPAILICHUM:

1) Ca — CaO — Ca(OH)2 — Ca3(POa)2

P — P05 — H3PO4 — Caz(POa4):
2) Cu — CuO — CuSO4 — Cu(OH)2 — CuO — Cu
3) C2HsOH
!
C2Hs — CH3COH — CH3COOH
!
CH>OH-CH20H

JlabopaTopHble onbIThl. O3HaKOMIIeHHE C 0Opa3lamMu MpeaCcTaBUTeNeH pa3HbIX KIAcCOB
HEOPraHMYeCKUX BeUIeCTB. B3anMojeiicTBe MHOTOATOMHBIX CIHPTOB U TIIIOKO3BI C
denunrosoii xuakocThio. KauecTBenHble peakuuu Ha woHbl Fe?* u Fe®'. Osmakomienue c
oOpa3liaMu TpeJCcTaBUTENIed pa3HbIX KIACCOB OpPraHUYECKUX BellecTB. B3aumopeiicTBue
METaJJIOB C paCTBOpaMU KHUCIOT U cojiell. O3HakoMIIeHHe ¢ KoJUleKueil pya. B3aumopelictBue
ATIOMHUHHS C PAacTBOpPaMH KHUCIOT M mienoueit. [lomydenune u u3yueHue CBONCTB THAPOKCHIA
amoMuHus. KauecTBEHHbIE peaklnu Ha KaTHOHBI Memu. Pasznokenue ruapokcuma memu (11).
[Tonyuenue u wucCCleTOBAaHUE CBOMCTB THUAPOKCHAA ILMHKA. KadecTBeHHblE peaklud Ha
raJloreHuI-uoHbl. O3HAKOMIIEHHE C KOJUIEKIIUEH MPUPOIHBIX coenHeHul cepbl. KauecTBeHHBIE
peakiuu Ha cynbdu-, cynbhuT- u cynbdar-anuonsl. KauecTBeHHas peakiys Ha HOH aMMOHHSL.
KauectBennas peakiusi Ha (docdar-annoH. [lomyueHue yriekuciaoro rasza B3auMOJEHCTBHEM
MpaMmopa C COJITHOM KHCIOTOM M HCCIEIOBAaHUE €ro cBoMcTB. KauecTBeHHas peakuusl Ha
kapOoHaT-aHHOH. [lomydeHne KpeMHUEBOH KHUCIOTHI B3aMMOJCHCTBHEM pacTBOpa CUIIMKaTa
HATpUsI C CUIIBHOM KUCIOTON. PacTBOpeHne KpeMHHEBOW KHCIOTHI B IIEJIOYH.

IIpakTnueckas padora Ne 3. [lonydyeHne ra3oB 1 U3y4eHHUE UX CBOMCTB.
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IIpakTnueckas padora Ne 4. PemieHue sKCIIEpUMEHTANBHBIX 3a/a4 10 OPraHUYECKOU
XUMUHU.

IIpakTnueckas padora Ne 5. PenieHue 3KciepuMEHTANBHBIX 3a/1a4 110 HEOPraHUYECKOU
XUMUHU.

IIpakTnueckas padora Ne 6. CpaBHEHHME CBOICTB HEOPraHUYECKUX U OPraHUYECKHX
COCIMHECHU.

IpakTnueckas padora Ne 7. ['eHeTnueckasi CBA3b MEX]y KlIaccaMU HEOPTaHUYECKUX U
OPraHNYECKHUX BELIECTB.

XuMus 1 0011eCTBO

XUMHUSA U ONPOMU3BOICTB 0. XUMUYECKAS] MPOMBIIIJIEHHOCTh. XUMHUYECKASI
texHosiorusi.  ChIpbe  UIsI  XUMHUYECKOW  MPOMBINUICHHOCTH. Boma B XUMHUYECKOM
MIPOMBIIIJIEHHOCTH. DHEprus Juld XUMHUYECKOro Ipou3BOJCTBA. HaydHble NpUHIMIIBI
XMMHMUYECKOTO MPOU3BOJCTBA. 3alllMTa OKPYXKAIOUIEH cpesibl U OXpaHa Tpyda IPU XUMHUYECKOM
npou3BoAcTBe. lIpom3BoncTBO amMmMmaka W METAaHOJA B CPaBHEHHH. bBHOTEXHOJIOTHS.
Hanorexnonorus.

XuUMUS U CenbCKOE XO03sUcTB 0. OCHOBHbIEC HalpaBlIeHUS XUMU3ALUN
CEJIbCKOTO XO3siiicTBa. YA00peHus M ux kiaccuukanus. XuMUYecKash MeTuopanus IMOYB.
[ecTummap! 1 ux knaccudukanus. XuMHU3alus )KUBOTHOBOJCTBA.

XuMuss U mpoOITeMBb OXpaHB OKpyXawmmeid cpeabl. OCHOBHbIE
(dakTopbl XMMHMYECKOTO 3arps3HEeHUs oOKpyxkaromieil cpeapl. OxpaHa arMocdepbl, BOIHBIX
PECYpPCOB, 3€MENBHBIX PECYPCOB OT XMMUYECKOTO 3arpsi3HEHUS.

XUMHUS M MOBCEIAHEBHAas XHU3Hb 4YeJao B ek a. JlekapcTtea. Moromue u
YUCTALIME CpencTBa. XHUMHUYECKHME CpEACTBA THIMEHBI W KOCMETHKH. MexayHapoaHas
CUMBOJIMKA IO YXOAY 3@ TEKCTUJIBHBIMHM M3AeTHsAIMH. MapKHUpoBKa Ha YHNaKOBKAaX IHILIEBHIX
MPOJIYKTOB U MH(pOpMaIUs, KOTOPYIO OHa CHMBOJIU3UPYET.

JladopaTopHble omnbIThl. O3HakOMJIEHHE C oOpa3liaMH CpeACTB OBITOBOM XUMHUHM U
JIEKapCTBEHHBIX MPENapaToB, U3yYeHHE MHCTPYKUUN K HUM IO MPABUIHHOMY M 0€30MacHOMY
MIpUMEHEHHI0. M3yueHne MeXIyHapOJHOM CUMBOJIMKHM MO YXOAY 332 TEKCTHUJIBHBIMHU U3JECIUSIMU
Y MApKUPOBKH Ha YIAKOBKaX MHILEBBIX TPOTYKTOB.

JdemoncTpanuu. BuneodparmMeHTsl Mo MPOW3BOACTBY aMMHaka W MeTaHoja. Craiapl u
Ipyrue BUJEOMAaTepHallbl, WUIIOCTpUpyOmKe Ouo- W  HaHoTexHonoruu. Komnmekuus
«Munepanpubsie ynoOpenusi». Kosuekuust nmectununoB. BupeodparmeHTbl Mo XHMHUYECKOM
MeJIHOpAaIMK M0YB M XMMHU3AlUK )KUBOTHOBOICTBA. BuieopparMeHThI U cllaifibl SKOJIOTHUECKOI
TeMaTuku. JlomanHss, aBTOMOOMIIbHAS allTeYKH U anTeuka XMMU4eckoro kabunera. Komnekuus
MOIOIUX U YUCTSILIUX CPEICTB.
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Kpurtepuu oneHuBaHus 3HAHUI yYalmxcs

1. Ouenka ycTHOro oTBeTa

OTMeTKa «5»:

- OTBET MOJHBIM M MPAaBWIbHBIA HA OCHOBAaHUM HM3YUEHHBIX TEOPUM; MaTepuall M3JI0KEH B
ONpPENICJICHHON  JIOTUYECKOW  TOCJIEIOBATEIbHOCTH,  JIMTEPATypPHBIM  SI3BIKOM;  OTBET
CaMOCTOSATEIbHBIN.

OtBeT «4»:

- OTBET MOJHBIM M MPABWIbHBIA HA OCHOBAHUHM M3YyYEHHBIX TEOPHUH; MaTepHal HM3JI0KEH B
OIIPENEICHHON  JIOTMYECKOM  IMOCIEAOBATENBHOCTH, IIPM  OTOM  JONYIIEHBl  JABE-TPH
HECYIIECCTBEHHBIC OIMIUOKH, UCIIPABIICHHBIE 10 TPEOOBAHHUIO YIUTEIIS.

OrMeTKa «3»:

- OTBET MOJHBIM, HO TPHU ITOM JOIMYIIEHA CYIIECTBEHHAs OIIMOKA WU OTBET HEMOJHBIH,
HCECBSI3HBIM.

OTMeTKa «2»:

- MpU OTBETE OOHAPY)KEHO HEMOHWMAHME YYaIlllUMCS OCHOBHOTO COJEpKaHUS y4eOHOTO
Marepuaia Wid JOMYIIEHbl CYIIECTBEHHbIE OMMUOKHA, KOTOPhIC yUalTUNUCA HE MOXKET UCIPABUTh

IIPpH HAaBOAAIIUX BOIMPOCaxX YUYUTECIIA, OTCYTCTBUC OTBETA.

2. OneHka dIKCepUMEHTAIbHBIX YMEHUI

OrneHka CTaBUTCS Ha OCHOBAaHWHW HAOIIOJICHUS 32 yYalIMMHKCS W IMHCBMEHHOTO OTYeTa 3a
pabory.

Ormerka «5»:

- paboTa BBHITIOJHEHA TOJHOCTHIO W TPABWIBHO, CJCJIaHBl TPaBHIbHBIC HAOTIOACHUS W
BBIBOJIbI; SKCIIEPUMEHT OCYIIECTBJIEH MO IUIaHy C Y4€TOM TEXHUKHU Oe30MacHOCTH M MpPaBHII
paboThl ¢ BelecTBaMU M 000PYAOBAHHMEM; MPOSBICHBI OPraHU3ALMOHHO - TPYIOBBIE YMEHMS,
MOJJIEP’KUBAIOTCS YUCTOTa paboyero Mecta M MOPANOK (Ha CTOJIE, SKOHOMHO HCIOIb3YIOTCS
PEaKTHUBHI).

OTmeTka «4»:

- pa0oTa BBINOJHEHA MPAaBUIBHO, CHENAaHbl MPaBWIbHbIE HAOIIOJEHHS U BBIBOJBI, HO INPHU
3TOM 3KCIIEPUMEHT IPOBEACH HE IMOJIHOCTHIO WM JOMYIICHbl HECYIECTBEHHBIE OIIMOKU B
paboTe ¢ BemecTBaMu U 000pyJOBaHUEM.

OT1merka «3»:

- paboTa BBINOJHEHA MPABHJIBHO HE MEHEE YeM HalOJOBHHY WJIM JOMYIIeHA CYIEeCTBEHHAs
omuOKa B X0JIe IKCIIEPUMEHTA B 00BSCHEHUH, B 0(popMiIeHUN PabOThI, B COOIIOCHUU TTPaBUII
TEXHUKH 0€30MacHOCTH Ha paboTe ¢ BellecTBaMU M 000pyI0BaHUEM, KOTOpas HCIPaBISETCs O
TpeOOBAHUIO YUUTEIS.

OTMeTKa «2»:

- JIOTMYIIEHHI JBe (1 0oJiee) CYIIeCTBEHHbIE OITMOKH B X0/I€: SKCIIEPUMEHTA, B 00bSICHEHUH, B
obopmiieHUH pabOThl, B COONIOACHUHM TMPaBUI TEXHUKH OC30MAaCHOCTH IIpU paboTe ¢
BEIIECTBAMU M OOOpYJIOBAaHUEM, KOTOpBIC YyYAIIUHCS HE MOXKET HCIOPaBUTh JaXe TI0
TpeOOBaHUIO YUUTENs; padoTa HE BBIMIOJIHEHA, Y YYalIerocss OTCYTCTBYET AKCIEPUMEHTaIbHbIC
YMEHHS.

3. OueHnka yMeHHii pemiaTh pacyeTHbIe 321249

OT1meTKa «5»:

- B JIOTHYECKOM pACCYXJCHHUU U PEHICHHH HEeT OIIMOOK, 3aJada pelieHa palroHaIbHBIM
CIIOCOOOM.

OTtmeTKa «4»:

- B JIOTUYECKOM DPACCYKJIEHUU W PEIICHUU HET CYIIECTBEHHBIX OMHMOOK, HO 3ajJaya pelieHa
HEepaIMOHAIBHBIM CIIOCOO0M, UITH JIOTMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK.

OtTMmeTka «3»:



- B JIOTHYECKOM DPACCYKICHHH HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIIEHA CYIIECTBEHHAS
OIMOKa B MAaTEMAaTHYECKUX pacueTax.

OTMeTKa «2»:

- UMeEETCA CYIIECTBEHHbIE OIIMOKM B JIOTUYECKOM PACCYXJIEHWU MU B PEIICHUH WIH

OTCYTCTBHC OTBCTA HA 3aJaHHC.

4. OneHKa NUCbMEHHbIX KOHTPOJIbHBIX paboT

OTMeTKa «5»:

- OTBET TOJHBIN U MPABUIBHBINA, BO3MOYKHA HECYIIIECTBEHHAS OINOKA.

OTMmeTKa «4»:

- OTBET HETOJHBIN UK AOIYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OtMmeTKa «3»:

- pa®oTa BBITIOJIHEHA HE MEHEE YeM HaIOJIOBUHY, JIOMYIIEHA OJHA CYIIeCTBEHHAs! OomulOKa U
MIPU ATOM JIBE-TPHU HECYIIIECTBEHHBIC OMIMOKH.

OTMeTKa «2»:

- paboTa BBIMOJTHEHA MEHBIIIE YE€M HAMOJOBUHY WM COJEPKHUT HECKOJBKO CYIIECTBEHHBIX
omuOO0K UK paboTa HE BBHITIOJTHEHA.

[Ipu olleHKE BBIMOJHEHUS MHUCHbMEHHOM KOHTPOJBHOW pabOThl HEOOXOIUMO YUHUTHIBATH

TpeboBaHus eAMHOTO Opdorpapuueckoro pexxuma.

5. Ounenka TecToBbIX padoT

TecTsl, cocTosiliie W3 ISITH BOMPOCOB MOXKHO HCIIOJB30BATh IOCIIE H3YUYECHUS KaKIIOTO
Matepuana (ypoka). Tect u3z 10—15 BompocoB uCHONB3yeTCs A MEPHOJUYECKOIO KOHTPOJIS.
Tect n3 20—30 BOpocoB HEOOXOAMMO UCTIOIB30BATH IS HTOTOBOTO KOHTPOJIA.

[Ipu orleHUBaHUM KCTIONB3YETCS CIICAYIOIIAs IIKaa;

JUTSl TECTA U3 TISITH BOIIPOCOB

* HET OIIMOOK — OI[EHKA «5»;

* 0JIHA OIIMOKa — OIIEHKA «4»;

* IB€ OIIHMOKH — OLIEHKA «3»;

* TpY OIIMOKH — OIIEHKA «2».

Ju1st Tecta u3 30 BOIPOCOB:

» 25—30 nmpaBUIILHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBUIIBHBIX OTBETOB — OIIEHKA «4»;

* 13—18 mpaBUIIbHBIX OTBETOB — OIIEHKA «3»;

* MeHbIIe 12 NpaBUIBHBIX OTBETOB — OLICHKA «2»

PexoMenayemMasi 0TMeETKA 32 MPOBEPOYHbIE PAGOTHI

«5» - 87-100% (BBICOKHI1 YpOBEHB)

«4» - 66-86% (onTUMANBHBII YPOBEHB)

«3» - 42-65% (ynoBneTBOpUTEIbHBINA YPOBEHD )
«2» - 2-41% (HEy1OBIETBOPUTEIIbHBIA YPOBEHB)
«1» - 0-1% (He BBINOJIHEHO)
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KaﬂeHAapHO-TeMaTM‘IeCKOG nnaHnpoBaHue

ypokoB xumuu B 11 knacce (npocusibHbIN YPOBEHL)

Ne
YPOKa

Yueonasn
Heodensn
(YH)

Mama
(nnan)

Mama

(¢paxm)

Tema ypoka

OcnogHble 6UObl OessmenbHOCHmU
odyuarouuxcs
(na ypoene yuedonvix deticmauii)

Tema 1. CTtpoenue atoma (9 yacoB)

1 1 VH CTpOGHI/Ie aToMa AprymMeHTHpOBaTh IOHUMAHHUE CIIOKHOTO
CTPOCHUS aTOMa M COCTOSTCIBHOCTH
Pa3THMYHBIX MOJIEIICH, OTPaKAIOIIHNX 3TO
cTpoeHue. XapaKTepu3oBaTh
KOPITYCKYJISIPHO- BOJIHOBOU JTyaJTU3M
yacTuI] MEKpoMupa. Habmronate u
OIMMCHIBATH XUMUYECKHUI SKCIICPUMEHT C
MTOMOIIBIO POJTHOTO S3BIKA U SI3bIKA XUMUH
2 1 VH CTpoeHHe aTOMHOTO spa. | XapakTepu3oBaTh CTPOCHHE ATOMHOIO
Usotonsl. SnepHbie sIpa U HyKJIOHEI. /laBaTh COBpEMEHHOE
OIIPEICIICHUE TTOHATHUS «XUMUICCKUN
peakiumn
aneMeHT». Paznu4are HyKIHuIpl, n300apsl
Y U30TOIIBI
3 1 YH CocTossaue 3JIEKTPOHA B XapakTepu3oBaTh COCTOSHHUE AJIEKTPOHA B
atoMme. KBaHTOBEIE UKCIIa atome. O000IIATh MOHATHS «OPOUTANIB) U
«IIEKTPOHHOE O00JaK0»
4 2 VH CTpoerIe AIEKTPOHHBIX XapakTepu3oBaTh CTPOCHUE IIEKTPOHHBIX
060JI0UYEK ATOMOB. 000JI0YCK aTOMOB M OTPa)KaTh MX Ha
3 MUCHME C MIOMOIIIBIO 3JIEKTPOHHBIX U
JICKTPOHHBIC 1 AIIEKTPOHHO- TpaguiecKux GpopmyI
ANEKTPOHHO-TpapuIecKue
bopmyIbI
(koHurypamun).
5 2 VH BasieHTHBIC BOBMOKHOCTH | XapaKTepu30BaTh BAJICHTHbIC
ATOMOB XMMHUYECKIX BO3MO>XHOCTH aTOMOB XUMHUYECKHUX
3JIEMEHTOB, 00YCIOBJICHHBIEC PA3IUIHBIMH
JJIEMEHTOB
(akropamu. CpaBHUBATH MOHSTHSI
«BAJICHTHOCTBY» M «CTETICHb OKHCIICHHSD)
6 2 VH OTKprTI/Ie J.N. XapaKTepu30BaTh IIyTH CTAHOBJICHUS
MeHie/eeBbIM HAyJYHOH TEOpPHH Ha MPHMEPE OTKPBITUS
[lepronueckoro 3akoHa. HepHozuirieckoro saKoma.
YcTaHaBIUBaTh 3aBUCUMOCTD MEXIY
KOJIMYECTBEHHON (OTHOCUTEIHHON
ATOMHOM Maccoii) XapaKTepPUCTHKON
XUMHUYECKOT'0 DJIEeMEHTa U €Tr0
nojiokeHreM B tadnute [1. U.
Menneneesa.
7 3VH [Teproanyeckuii 3aKOH 1 XapaxkTepu3oBaTh Pa3sBUTHE HAYIHON
CTpOEHHE aToMa TEOPHH Ha MPUMEPE YTOUHCHUS
hopmynmrpoBok Ileproamaeckoro 3aKkoHa.
8 3 VH 3aBUCUMOCTH CBOMCTB YcraHaBnuBaTh 3aBUCUMOCTb MEXIY

JJIEMEHTOB U COEUHEHUI
OT UX MOJIOKEHUS B
[Iepuoanueckoit cucreme.
3HaueHue
[Ieproauueckoro 3akoHa

CTPOCHHEM aTOMa XMMHUYIECKOTO dIIEMEHTa
u ero nonoxenuem B [lepuoguueckoi
CHCTEME XUMHUYECKHX DJIEMEHTOB

J. . MenpaeneeBa. OnuceIBaTh
TIEPUOIITIECKOE N3MECHEHNE CBOICTB
SJIEMEHTOB: pagiyca aToMa,
3JEKTPOOTPHUIIATEIIEHOCTH.
ApryMeHTHPOBATh 3aBUCUMOCTH CBOHCTB
3JIEMEHTOB U COEIMHEHHUHA OT X
nonoxxkenus B [lepuoanueckoit cucreme.
IIporao3upoBath CTpoeHHE aTOMa U
CBOMCTBA XUMHUYECKUX DJIEMEHTOB U
00pa30BaHHBIX UMU COCMHEHUH OT UX
nonoxeHus B [lepuogndaeckoii cucreme.




XapaKTepH?;OBaTL 3HAUYCHHEC
HepI/IOﬂI/IquKOFO 3aKOHa

3 VH

KountpoJsbHnas padora
Ne 1 o reme «Ctpoenue
aToMa

IIpoBomuTh pedrekcuio COOCTBEHHBIX
JIOCTHKEHUM B U3y4EHUU CTPOEHUS
aToMa.

AHanu3upoBaTh Pe3yabTaThl KOHTPOJIbHON
paboTHI U BEICTPAWBATH ITYTH JIOCTHKCHUS
JKEJIAEMOr0 YPOBHsI YCIIEITHOCTH

Tema 2. Ctpoenne BemecTBa. Jlucnepcupie cucrembnl (15 yacoB)

10

4 YH

XuMH4yeckas CBA3b

XapaKTepH?;OBaTL XUMHUYECKYIO CBA3b KaK
rpomnecc B3aHMOHeﬁCTBHH aTOMOB C
06pa30BaHI/IeM MOIJIEKYJ, HOHOB 1
paauKaoB.

KJ'IaCCI/I(i)I/IHI/IPOBaTL XUMHWYCCKHC CBA3H.
YcraHaBnMBaTh 3aBUCUMOCTh MCKOY
THIIOM XMMHYECKOH CBSI3U U TUIIOM
KpHCTaHHquCKOﬁ PCHICTKH

11

4 YH

HNonHas cBaI3b

XapakTepu30BaTh HOHHYIO XUMHUYECKYIO
CBSI3b.

ITporHo3upoBaTh CBOMCTBA BELIECTB C
HMOHHOW KPUCTAJITMYECKON PEIIeTKOM.
KnaccuduimpoBaTb MOHBI 110 Pa3TUYHBIM
MIpHU3HAKaM

12

4 VH

KoBanenTHas cBs3b

XapakTepHu30BaTh KOBAJICHTHYIO
XMMHUUECKYIO cBsi3b. Kitaccuduipposathb
9TOT THUII CBA3U 1O pa3HbIM OCHOBAHUAM:
— MO 3JIEKTPOOTPHLIATETHHOCTH;

— MO CIIoco0Y NMepeKpbIBaHuUs
ANIEKTPOHHBIX OopOuTanei;

— M0 KPaTHOCTH;

— II0 MEXaHHU3MY 00pa30BaHUS

13

5 VH

Metannuueckas cBSI3b

XapakTepu30BaTh METAITHYECKYIO
XUMHYECKYIO CBSI3b. Y CTAHABIIUBATh
3aBHCUMOCTh MEXY PU3NYECKUMHU
CBOMCTBAMHU METAJUIOB ¥ METAJUTMIECKOM
KPUCTAJJIMYECKON PELIETKOM

14

5 VH

Bonoponnas cBsi3b

XapaKTepu30BaTh BOJOPOJHYIO
XUMHYECKYIo cBs3b. Kiaccuduumposats
3TOT THII CBSI3U. PackpbiBaTh
OHOJIOTHMYECKYIO POJIb BOIOPOIHOM CBS3H
B OpraHM3allly CTPYKTYp OHONOIIMMEpPOB

15

5 VH

[TpocTpancTBeHHOE
CTPOEHUE MOJIEKYI

Ha ocHOBe BHYTpUIIpEOMETHBIX CBS3€EH C
OpPraHUYECKON XUMHUEH OCYILECTBIATh
MIEPEHOC CBEICHUH O THOpHAN3ALUH
3JIEKTPOHHBIX OpOWTaneH 1 Ha
HEOpPraHMYECKUE BELIECTBA.
YcTraHaBIUBATE 3aBUCHMOCTD MEXIY
THUIIOM T'HOPUIU3AINH SIEKTPOHHBIX
opOuTaieil u TeoMeTprel OPraHMIecKuX 1
HEOPraHMYECKUX MOJIEKYI

16

6 YH

Teopus crpoeHus
XMMHYECKUX COCTUHEHUM

17

6 YH

OCHOBHBIC HaNPaBJICHUS
Pa3BUTHSI TEOPHH
CTPOCHUS

DopMynrupoBaTh OCHOBHBIE TIOJIOKECHUS
TEOPUH XUMHUYECKOTO CTPOCHHSA
OPraHWYeCKHX COCTUHEHUH H
COBPEMEHHOH TEOPHHU CTPOCHUS U
MOATBEPXKIATh UX TIPHIMEpaMH 13
OpPraHMYECKON 1 HEOPraHUYECKON XUMUU.
XapakTepu30BaTh SBICHHE H30MEPHH H
HOATBEPKJATh €€ MPUMEpPaMH H30MEPOB
U3 OPraHUYECKON XUMUH. Y CTaHABIHUBATh
3aBHCHUMOCTb CBOMCTB OPTaHUYECKUX U
HEOPraHWMYECKHX BEILECTB OT B3aUMHOTO
BIIMSIHUSL aTOMOB B MOJIEKYJIax.
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XapakTepr30BaTh 3aBUCUMOCTh CBOMCTB
BEILIECTB HE TOJIBKO OT XUMUYECKOT0, HO U
OT HX JJIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO cTpoeHHs.. OOBSICHSIThH
CBOMCTBA MOJIEKYJT OPraHUIECKUX
BEIECTB KaK (PYHKIUIO HHAYKIIMOHHOTO 1
Me30MepHOTro 3(h(HeKToB

18 6 YH Cemunap [TpoBoauTh pedaeKkcrio cOOCTBEHHBIX
«]JIMaICKTHIECKIE OCHOBBI | AOCTHKEHHIT B H3YdeHUN T€OpHH
OBIIHOCTH JBYX BEIYIIHX CTPOEHHUS BEIIECTB. Y METh
- apryMeHTHPOBATh CBOIO TOYKY 3PEHHS 10
TCOPHUU XUMUNY npo0iIeMaTiKe CEMHHApa B IpoIiecce
JIACKYCCHH
19 7 YH [Tonmmmeps! opranudeckue | XapaKTepH3oBaTh yHHBEPCANbHbIH
¥ HeOPraHHUECKUE XapakTep MOHITHS «IIOJTUMEPBDY IS
OpPraHNYeCKUX M HEOPTaHHUECKHUX
20 7 YH [TonmuMeps! opranrgeckue BEIIIECTB, KIIACCHHHIIPOBATS HX 1
1 HCOPraHNICCKHUEC apryMEHTUPOBAHHO PACKPBIBATH UX POJIb B
JKUBOM M H&)KMBOI MPUPOAE U KU3HU
YeJoBeKa
21 7 VH YucTele BeecTBa 1 XapakTepu3oBaTh YMCThIE BEIIECTBA U
cMecH. PacTBops! cmecu. KimaccuhumnmpoBats XUMHYECKHE
BEILIECTBA 110 YHCTOTE PACTBOPOB B
3aBHCHUMOCTH OT COCTOSIHHSI
PacTBOPEHHOTO BEIECTBA
(MoneKynspHbIe, MOJIEKYISIPHO- HOHHBIE,
HOoHHBIE). OnepupoBaTh
KOJIMYECTBEHHBIMU XapaKTCPUCTUKAMU
COJIEpP)KAHUS pACTBOPEHHOI'O BEIIECTBA
22 8 VH [ToHsITHE O TUCTIEPCHBIX XapakTepr30BaTh AUCIEPCHBIC CHCTEMBI.
chcTeMax, uxX KnaccudunmpoBatp ux. PackpsiBaTh poib
KaccuUKAIS JIICIIEPCHBIX CUCTEM B MPUPOJIE, Ha
npou3BoJcTBe U B ObITy. [IpOBOIUTS,
3Ha4YCHHC HAOMIOIATh M ONMMCHIBATH XUMHUYECKHIA
HKCIIEPUMEHT C TIOMOILIBIO POJAHOTO SI3bIKA
U sI3bIKa XMMUHU
23 8 VH O0600611IEHHE U O0001aTh ¥ CUCTEMATU3UPOBATD
CHCTeMATU3alUs 3HAHUI CBE/ICHMS! O THTIOIOTHH XHMUIECKHX
CBSI3ei U KPUCTAJUIMYECKOM CTPOCHHH
110 TeMe BEILIECTBA, O YHCTHIX BELIECTBAX M CMECSX
24 8 VH KonrpoabHasi padora [TpoBoauTh peduieKcrio COOCTBEHHBIX

Ne 2 o reme «CtpoeHue
BeniectBa. [lucnepcHeie
CHCTEMBI U PaCTBOPBD»

JOCTH)KEHUH B U3Y4EHUU CTPOCHUS
BEILIECTBA, YHCTHIX BEILIECTB U CMECEH.
AHan3upoBaTh Pe3yabTaThl KOHTPOIBHOM
paloTHI M BBICTPANBATh ITyTH JOCTIKEHUS
JKETIAEMOT'0 YPOBHS YCIIEIIHOCTH

Tema 3. Xumunueckue peakuuu (21 gac)

25 9 VH KHaCCI/IQ)I/IKaL[I/IH XapakTepu30BaTh NPU3HAKN XUMUYECKUX
XUMHUECKHX PEAKLUH 110 peakmmid. OTamgaTh UX OT SACPHBIX.
XapakTepu30BaTh SAEPHBIC PEAKIUHN U
YUCITy U COCTaBy
OTpaXkaTh Ty XapPaKTEPUCTUKY Ha THChME
pearupyromunx BEIEeCTB U C TIOMOIIBIO YPABHEHHUIA.
JPYruM IpHU3HaKaMm KnaccudumpoBats XUMAYECKHE PEaKIHH
26 9 VH Knaccudukanus TI0 YMCITy U COCTABY PEArMPYIONINX
XHUMHYECKUX PEaKLHif o BEIIIECTB M JPYTUM TIPH3HAKAM.
YcTaHaBnUBATh 00IIEe W PA3IHIHOE IS
THCTY K COCTaBY JTAHHOW KJIacCH()UKAIINN B OPTaHHIECKON
pearupyromux BEIECTB U | y geopranwueckoil xumun. [IpoBoaunTS,
JpyruM MpHU3HaKaM HaO0JIFO/IaTh W OIMUCBHIBATh XUMUYECCKHH
SKCIEPUMEHT C TIOMOIIBIO POIHOTO S3BIKA
1 A3bIKa XUMHUH
27 9 VH KﬂaCCH(I)I/IKaHI/IH XapakTepu3oBaTb OKUCIUTEIbHO-
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XUMHUYECKUX PEAKLUH 110
U3MEHEHUIO CTEIICHEN
OKHCIICHUs aTOMOB

28

10 VH

Knaccudukanus
XUMHUYECKUX PEAKLUH 110
W3MEHEHUIO CTENCHEN
OKHCIICHUS aTOMOB

BoccTaHOBUTENbHBIE peaknuu (OBP).
Kinaccudummposats OBP. CocTaBnsth
YPaBHEHHUSI OKHCIUTENBHO-
BOCCTaHOBUTENBHBIX PEAKIIUI METOIOM
3JIEKTPOHHOTO OaslaHca ¥ METOIOM
nonypeaknuii. HaGmoaate u onuceBaTh
XUMHUYECKUH HKCIIEPUMEHT C MOMOILBIO
POIHOTO SI3BIKA U S3bIKA XUMUU

29

10 VH

TennoBeie 3G dexTs 1
MPUYHHBI TPOTEKAHUS
XUMHUYECKUX PEAKIINI

30

10 VH

TennoBeie 3G dexTs 1
MPUYHHBI IPOTEKAHUS
XUMHUYECKUX PEAKIINI

XapakTepu3oBaTh Hauasa
TepMonuHaMUKH. OTpakaTk Ha MUCbMeE
TEPMOXUMHUYECKHE PEaKIIUU 1
MIPOU3BOJUTH PacUEThl HA X OCHOBE.
IIporno3upoBats BO3MOXKHOCTh
MIPOTEKAHUS] XUMHUECKON peaKkLuu

31

11 VH

CKOpOCTh XUMUYECKOH
peakiuu

32

11 VH

CKopoCTh XUMUYECKOH
peakuu

XapaxTepu30BaTh CKOPOCTb XUMUUECKON
peaKkluy U yCTaHABIMBATh 3aBUCUMOCTb
MEX]y 3TOH BEIMYMHON U Pa3IMIHBIMU
(haxTOopaMu: IPHPOIA PearUPYIOLINX
BEIECTB, KOHLIEHTpaLys, TeMIIepaTypa,
HOBEPXHOCTb COIPUKOCHOBEHUSI BELIECTB.
N3yuath 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH PeaKiy OT 3TUX (paKTopoB
ITyTeM HaOJIFOZCHNS U ONUCAHUS
XUMHYECKOr'0 3KCIIEPUMEHTa C TIOMOLIBI0
POJIIHOTO SI3bIKA U SI3bIKA XMMHH

33

11 VH

Karanms n karanusatopsl

XapakTepu3oBaTh KaTaJlu3 U
KaTaJlM3aToOPbl KaK CIOCOOBI yIpaBIIeHHs
CKOPOCTBIO XUMUYECKOH PeaKIyy.
IIpoBoauTh, HaOMIOAATE U ONUCHIBATH
XUMHYECKHH SKCTIEPIMEHT C IIOMOIIIBIO
POIHOTO SI3BIKA U SI3BIKA XUMUHU

34

12 VH

XUMHUYECKOE PAaBHOBECUE

35

12 VH

XUMHYECKOE PaBHOBECHUE

XapakTepu30BaTh XUMHYECKOE
PaBHOBECHE ¥ IPOTHO3UPOBATE CIIOCOOBI
ero cmenteHus. Habmonates 1 onuceIBaTh
XUMHYECKHH SKCIIEPHUMEHT C TIOMOLIBIO
POIIHOTO SI3bIKA U SI3bIKA XUMHUH

36

12 VH

Pemenne PaACUCTHBIX 3aJa4

Pewate pacyetHele 3agaun 10
XUMHYECKON KHHETHKE

37

13 VH

IIpakTuyeckas padora
Ne 1. CkopocTh
XUMHYECKUX PEaKLUi.
XUMHUYECKOE PAaBHOBECHE.

[TpoBoaUTh, HAOIIOAATH U ONUCHIBATH
XUMHUYECKHH IKCIIEPUMEHT C IIOMOIIBEO
POHOTO SI3bIKA U S3bIKA XUMHH.
ColutoaTh MpaBmiIa TEXHUKH
0e30IaCHOCTH

38

13 VH

DIIEKTPOTUTHICCKAS
IMCCOLAALIHS

OnpenensiTe MOHATHS «IIEKTPOIUTED,
«CHEDIIEKTPOIIUTED), «ITEKTPOTUTHIECCKAS
Jmuccormanusy. GopMymTupoBaThb
OCHOBHBI€ TTOJIOKEHUS TEOPUN
SIEKTPOIUTUICCKON FICCOIUAIIIH.
XapakTepr3oBaTh CIIOCOOHOCTh
9JIEKTPONNTA K AUCCOIMAIIAN Ha OCHOBE
CTETICHU 3JICKTPOITUTHICCKOM
JTACCOIIMAIINN U CPEy pacTBOpa Ha OCHOBE
noHsTHst pH. 3anmceiBaTh ypaBHEHUS
SJIEKTPOIUTHICCKOHN JIFICCOAAITIH.
CpaBHHUBATH AIIEKTPOIPOBOTHOCTH
PacTBOpPOB AIEKTPOIHUTOB. [Ipencka3bBaTh
CMEIICHIE PABHOBECHS UCCOITUAIINN
C11a0BIX KHCIIOT.

Hab6nronats u onuceIBaTh
JIEMOHCTPALIMOHHBIA XUMUYECKUNA
9KCIIEPUMEHT

39

13 VH

CBolicTBa pacTBOpOB

OmnuceIBaTh CBOMCTBA PacTBOPOB
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DIICKTPOJIMTOB

40

14 VH

CaoiicTBa pacTBOpOB
3IIEKTPOJIUTOB

JJIEKTPOIUTOB KaK (QYHKINIO
00pa3yromuxcst TPy JUCCOIMAIA HOHOB
U OTpa)kaThb UX Ha MHUCbME C IOMOLIBIO
HOHHBIX YpaBHEHUH.

OnpenensiTe BO3MOKHOCTb NIPOTEKaHUS
peaxmil MeXIy pacTBOPaMHU
9JIEKTPOIUTOB

41

14 VH

I'moponus

42

14 VH

I'maponus

XapakTepr30BaTh THAPOIIU3 KaK
00MEHHOE B3aMMO/ICHCTBUE BEILIECTB C
BOJIOM.

3anuceIBaTh YPaBHEHUSI PeaKkIUit
TUAPONN3a PA3TUYHBIX COJEH.

Pazniuath ruponu3 1o KaTHOHY U
aHuony. [Ipencka3piBaTh peakIHIo Cpelibl
BOJIHBIX PaCTBOPOB coJield, 00pa30BaHHBIX
CHJIbHBIM OCHOBaHHEM W c1a0oi
KUCIIOTOM, CTa0bIM OCHOBaHUEM U
CHJIBHOW KHCITOTOM.

PackpriBaTh poib 00PaTUMOro TUAPONIN3a
OpPraHM4ecKUX COCTMHEHHI KaK OCHOBBI
oOMEHa BEIIECTB B )KUBBIX OpraHu3Max
obpatumoro ruapoinza AT® kak OCHOBBI
HHEPreTUUECKOro oOMeHa B KMUBBIX
OpraHu3Max.

HabmronaTe U ONKUCHIBATH XUMHUUYECKUI
AKCTIEPUMEHT C TIOMOILBIO POAHOTO SI3bIKA
" A3bIKa XHUMHUHU

43

15 VH

IIpakTuyeckas padora
Ne 2. Pemenue
AKCIIEPUMEHTATBHBIX
3aJ1a4 110 TeME
«'unponus»

ITpoBoauTh, HAOIIOAATE M OMMCHIBATH
XUMHYECKUAN IKCTIEPUMEHT C TIOMOIIBIO
POIHOTrO SI3bIKA U SI3bIKA XUMHH.
CoOutoaath MpaBuiia TEXHUKH
0e30MmacHOCTH

44

15 VH

O0001esne n
cUcTeMaTu3alys 3HaHui
10 TeMe «XHUMHUUECKHE
peaKImy

00600m1aTh ¥ CUCTEMAaTU3UPOBATH
CBEJICHUSI O KIIaCCU(PHUKAIIU
3aKOHOMEPHOCTSIX MPOTEKaHUS
XUMHYECKHX PEaKIiii B TAKUX
BaXHEUIINX pa3HOBUAHOCTAX, Kak OBP u
peaKIMu THAPOIIH3a

45

15 VH

KonTpoasHasi padora
Ne 3 o reme
«XHUMHUYECKUE PEAKIIUI»

[TpoBoanTh pediekcrio COOCTBEHHBIX
JOCTH)KEHUH B M3Y4EHUU TUIIOIOTUH
XUMUYECKHUX PEaKILUi, TEPMOJUHAMUKU U
XMUMUYECKON KHHETHKH. AHAJIN3HUPOBAThH
pe3yJIbTaThl KOHTPOJIBHON pabOThI U
BBICTPANBATh ITyTH JOCTIKECHHSA
JKETIAEMOT'0 YPOBHS YCIIEIIHOCTH

Tema 4. BemecrBa u ux cBoiicTBa (44 uyaca)

46 16 YH KHaCCI/IQ)I/IKaL[I/IH KiaccuduimpoBats HeopraHudeckme
HEOPraHUYECKHX BEIICCTB BELIECTBA 10 pa3HbIM PU3HAKAM.
ApryMeHTHpPOBaTh OTHOCHUTEIHHOCTD
KIIacCH(UKAIINHA HEOPTaHMIECKIX
BEIIIECTB
47 16 YH KHaCCI/I(I)I/IKaLII/ISI PaznmyaTh KOMIUICKCHBIC COCIMHEHHS.
HEOPraHNIECKHX BEIIECTB. KiaccuduimpoBats 1 Ha3pBaTh
K KOMIUIEKCHBIE COETUHEHMS. PackpbIBaTh
OMIUICKCHBIC COCIMHCHUS | o pire kommiekcHBIX COCTMHEHUH.
HCOPraHNnvICCKNUC 1 [IpoBOIHUTH, HAGMIOAATH U OMUCHIBATH
OpraHn4YeCKuc XUMHYECKHH HKCIIEPUMEHT C MOMOILBIO
POJTHOTO SI3bIKA U SI3bIKa XUMUU
48 16 YH KﬂaCCH(I)I/IKaHI/IH KnaccuduimmpoBats opraHugeckie
OpraHHYECKHX BEIIECTB COEJIMHEHUS TI0 Pa3HBIM MPU3HAKAM
49 17 YH OO01as XapaKTepHUCTHKA XapakTepu3oBaTh MOJIOKEHUE METAJJIOB B
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MCTAJIJIOB U UX
COEIMHEHU

Ilepuonuueckoii cucreme

J. 1. MenpeneeBa. OOBICHATH
0CO0CHHOCTH (PU3NIECKUX CBOICTB
METaJIJIOB Ha OCHOBE 0OCOOCHHOCTEH
CTPOCHUS aTOMOB U KPHUCTAJUIOB

50

17 VH

XMMHYECKUE CBOUCTBA
METAJIJIOB

51

17 VH

XUMHNYECKHE CBOUCTBA
METAJIJIOB

XapakTepr30BaTh OOIIHEe XUMUICCKHC
CBOWCTBA METAJIOB KAK BOCCTAHOBHTEICH
Ha OCHOBE CTPOCHHS UX aTOMOB U
TIOJIOKCHUS B DIICKTPOXUMHIUYCCKOM PSTY
HaNpsDKEHUI MeTaJlIoB.

Paznnuatk 00111€e, 0COOEHHOE 1
€IMHMYHOE B CBOMCTBAX KOHKPETHBIX
METaJUTOB ¥ UX Tpymil. MumocTpupoBaTh
CBOU

BBIBOJIBI 1 APT'YMEHThI YPaBHEHHAMHU
XMUMHUYECKUX PEAKIMil B PACCMOTPEHHEM
ux B ceete TOJ] u OBP.

ITpoBoaUTh, HAOIIOAATE M OMUCHIBATH
XMUMHUYECKUN 3KCIIEPUMEHT C TOMOIIBIO
POIHOTO SI3BIKA M A3bIKA XUMHHU

52

18 VH

Koppo3sus meramios

XapakTepu3oBaTh KOPPO3UIO U €€ BUJbI.
[Ipenyarate criocoObI 3aIUTHI METAJIIOB
OT KOPPO3WH U apryMEHTUPOBAThH BHIOOP
crocooa.

YcTaHaBIMBaTh 3aBUCUMOCTh MEXY
KOppO3UEN METAIVIOB U YCIOBUAMMU
OKpYXarouieu cpejipl

53

18 YH

[Tonyyenue meramion

XapakTepu30oBaTh HAXOK/JICHUE METAJJIOB
B IIPUPOZIC 1 OCHOBHBIE CIIOCOOBI UX
nonyueHus. KoHkpeTusupoBaTh 311
CMOCOOBI OITUCAHHEM XUMHYIECKHX
MIPOLIECCOB B METAJUIYPTUU

54

18 VH

DNEeKTpoIn3. XUMUYECKHE
UCTOYHUKHU TOKa

XapakTepr30BaTh dIEKTPOIIU3 KaK
OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBI I
npotecc. [IpenckaspiBaTh KaTOAHBIE U
AHOJIHBIE MTPOLIECCHI C MHEPTHBIMU H
AKTHBHBIMU JJIEKTPOJAMHU H OTPAXKATh UX
Ha MMUChMeE JUIsl PaciUIaBOB U BOIHBIX
PacTBOPOB AJIEKTPOIUTOB. PackpriBaTh
MPAKTHYECKOE 3HAUCHHUE DIIEKTPOJIH3a.
[TpoBoaUTH, HAOIIOAATH U ONUCHIBATH
XUMHUYECKHH KCIIEPUMEHT C TOMOIIBIO
POJIHOTO SI3bIKA U S3bIKA XUMHHU

55

19 VH

IllenouyHbple METaIIIbI

XapakTepH30BaTh IIEIOYHBIE METAIUIB U
HX COSIMHEHHUS Ha OCHOBE IOI0KEHNS B
Ilepuoguueckoii cucTemMe 3JEMEHTOB

M. . MenzaeneeBa u CTpOEHUSI aTOMOB B
CBETE OOIIIEr0, OCOOEHHOr0 M €ANHUIHOIO

56

19 VH

bepumuii, marauii u
HIeJTI0YHO3EMENTbHbIE
MeTaJuIbl

XapakrepuzoBaTb MeTasuibl [IB rpynmsl u
WX COCIMHEHMS Ha OCHOBE ITOJIOKCHHS B
Ilepuoguueckoii cucTemMe 3JEMEHTOB

M. 1. MenzaeneeBa u CTpOEHUSI aTOMOB B
CBeTe 00IIIero, 0COOCHHOr0 U CAMHUYHOIO

57

19 VH

AJTOMUHHHN U €r0
COEIUHEHUS

XapakTepu3oBaTh aTFOMUHUHI U €T0
COCIMHEHUS Ha OCHOBE CTPOCHUS aTOMa,
0O0IIINX CBOMCTB METAJJIOB M OCOOEHHBIX
CBOWCTB aJIFOMUHUST ¥ aM(DOTEPHOCTHU €Tro
okcuna u runpokcuaa. [IpoBoauTs,
HAOII0JaTh U OIMHCHIBATH XUMUYCCKUN
SKCIEPUMEHT C TIOMOIIBI0 POIHOTO S3BIKA
U SI3bIKA XUMHH

58

20 VH

Mertaibl TOOOYHBIX

XapaKTepI/BOBaTL METaJIbI TOOOYHBIX
TMOATPYHIT IO MX IMOJOXKCHUIO B
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noarpymni. Menp

ITepronuveckoil cuCTeMe AIIEMEHTOB

H. Y. MenzaeneeBa U CTpOCHHUIO aTOMOB.
XapakTepr3oBaTh CTPOCHHAE aTOMOB,
MOTYYCHHUE, TPUMEHCHHE U CBOICTBA METH
1 BaKHEHIIINX e¢ COCIMHCHHUI.
IIpoBoauTh, HAOTIOAATE M OMUCHIBATH
XUMHIYECKHIA SKCTIEPIMEHT C TOMOIIBIO
POIHOTO SI3BIKA U S3bIKA XHMUHU

59

20 VH

IMunak

XapakTepr30BaTh IIMHK U €T0 COCANHEHUS
Ha OCHOBE CTPOCHHS aTOMa, OOIIHX
CBOMCTB METAJIJIOB M OCOOEHHBIX CBOMCTB
IIMHKA U aM(OTEPHOCTH €ro OKCHIA U
runpokcuaa. [lpoBoauTs, HAOTIONATE H
OIMMCHIBATH XUMUYCCKUI SKCIICPUMEHT C
TTOMOIIBIO POJTHOTO S3BIKA M SI3BIKA XUMUH

60

20 VH

Xpom

61

21 VH

Xpom

XapakTepu30BaTh XpOM U €ro COeUHEHUS
Ha OCHOBE CTPOEHUsI aTOMa, OOIIHX
CBOICTB METaJIIOB U OCOOEHHBIX CBOWCTB
Xpoma, aM(pOTEpHOCTH €ro OKCHIA 1
ruapoxcua (I11) 1 KUCIOTHBIX CBONCTB
okcuya u ruapokcunos (VI). Unentndu-
IPOBaTh XpoOMat- ¥ OMXpOMaT- HOHBI.

Y cTaHaBIMBaTh 3aBUCUMOCTD MEKITY
KHCJIOTHO-OCHOBHBIMHU CBOMCTBaMHU
OKCHJIOB U THAPOKCHIIOB XpOMa U 3Haue-
HHUeM cTereHH okucienus. Habmronate u
OIUCHIBATH XUMHYECKHI SKCIIEPUMEHT C
TIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMHUH

62

21 VH

Maprasnen

XapakTepu3oBaTh MapraHerl ¥ ero
COEIMHEHUsI Ha OCHOBE CTPOCHUSI aTOMa,
O0LIMX CBOMCTB METAJUIOB U OCOOCHHBIX
CBOICTB MapraHua, ero OKCui0B U
THAPOKCHUJIOB. Y CTAHAB/IMBATh
3aBHCHUMOCTb MEXIY ITPOTYKTaMH
BOCCTAHOBJICHHs IIEpPMaHTaHaTa KaJus U
cpexnoit pactBopa. HabGmonaTs u
OIMCBHIBATh XUMHUYIECKHH 3KCIICPUMEHT C
TIOMOIIBI0 POJHOTO SI3bIKA U SI3bIKA XUMUH

63

21 VH

OO0mras xapakTepucTuKa
HEMETAIJIOB U UX
COEeqUHEHNN

64

22 VH

OO0mras xapakTepucTuKa
HEMETAJIJIOB U UX
COEIMHEHU

XapakTepHr30oBaTh MOJIOKEHIE HEMETAIIJIOB
B [lepnoanueckoii cucreme

. . MenpeneeBa. OObSICHITh TPUIHHBI
AJUTOTPOIHUH Ha OCHOBE OCOOEHHOCTEH
CTPOEHUS aTOMOB ¥ KPUCTAJUTHIECKUX
pemietok. OOBSICHATh MPUUNHBI
WHEPTHOCTH OJIarOpPOTHBIX Ta30B
0COOEHHOCTSIMH CTPOCHHUS X aTOMOB U
JIOKa3bIBATh OTHOCHTEIHHOCTD 3TOM
xapakTepucTHKd. OOBSICHATH KHCIOTHO-
OCHOBHBIE CBOMCTBA BOJIOPOIHBIX
COEIMHEHNH HEMETAIIJIOB 0COOEHHOCTIMH
CTPOEHUS X aTOMOB U TIOJIOKCHHS B
Ilepunonuueckoit cucreme /1. U.
MenneneeBa. OOBICHIATE N3MEHEHNE
KHCIOTHBIX CBOMCTB OKCHJIOB U
THUIPOKCUIOB HEMETAJUIOB 3HAUCHHEM
CTENEHN OKMCIEHHS U ITON0KEHUEM
HemeTaioB B [lepuoguueckoit cucreme
J. . MenpneneeBa

65

22 VH

OO01IHMe XUMAYECKUE
CBOWCTBA HEMETAJLJIOB

PaccmaTpuBaTh 00IIIIE XUMUYECKIE
CBOMCTBAa HEMETAJIOB KaK OKUCIHUTENEH H
BOCCTaHOBUTENEH. VIocTpupoBaTh CBOU
BBIBOJIbI M ApTYMEHTBI ypaBHEHUSIMU
XUMUYECKHUX PEAKLHUA U PACCMOTPEHUEM
ux B ceere OBP. HaOmromaTe 1 onuceiBaTh
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XHUMUIYECKUH OKCIICPUMCEHT C ITOMOIIBIO
POAHOIO A3bIKA U A3bIKa XUMHWUHU

66

22 VH

T"anoreHs! u ux
COEIMHEHUS

XapakTepu30BaTh CTPOCHHE ATOMOB H
KPHCTAJJIOB ¥ CBOWCTBA T'aJIOT€HOB U MX
COEUHEHUM B cBeTe 00IIET0, 0COOEHHOr O
W €IMHIYHOTO. Y CTaHaBJIMBAThH
3aKOHOMEPHOCTH N3MEHEHHUS CBOMCTB
TaJloreHOB ¥ UX COeUHEHHUH B
3aBHCHUMOCTH OT HX ITOJIOKEHHS B
Ilepuonnueckoii cucreme.
WnentndunupoBars rajaoreHUI-HOHBI.
[TpoBomuTH, HAOIIOAATH U ONUCHIBATH
XUMUYECKHH KCIIEPIMEHT C TIOMOIIBIO
POZHOTO SI3bIKA U S3bIKa XUMHHU

67

23 VH

XaJIbKOT€HBI — IPOCTHIE
BEILIECTBA

XapakTepr30BaTh aJUIOTPOITHIO
KHCJIOPOJIa, €r0 CBOWCTBA, MOJYUCHUE U
MPUMEHEHUE 030Ha U KUCIIOPOA.
PackpbIBaTh posib KHCIOpOIa B
OpraHu3aIl|K KI3HU HA 3eMIIe U
WHTEHCH(UKAIIMU TPOU3BOJACTBEHHBIX
MPOIECCOB.

XapakTepr30BaTh CTPOCHHUE aTOMa,
AJUTOTPOIIHIO CEPBI, MPOTHO3UPOBATH €€
CBOMCTBa, MOATBEPKAATh UX
ypaBHCHI/IHMI/I COOTBCTCTBy}OU_II/IX
peakiuid. [Ipeaarats croco0b!
TIOJIYYeHHsI Ha OCHOBE HaXOXJICHUS B
MPUPOJIE.

Y cTaHaBIMBATH 3aBUCHMOCTD MEXKITY
o0acTsIMH IPUMEHEHHUS CEePHI U ee
cBoiictBamMu. HaOmrogaTe ¥ OMUCHIBATE
XUMHYECKHH SKCTIEPHIMEHT C TOMOIIIBIO
POIHOTO SI3BIKA U SI3BIKA XUMUHU

68

23 VH

CoenrHeHUsI Cepbl

69

23 VH

CoenurHeHUsl cepbl

XapaKTepu30BaTh CTPOCHUE MOJIEKYJIbI
CEepoBOJOPOia ¥ MPOrHO3UPOBATh
BOCCTaHOBUTE/IbHBIEC CBONCTBA,
MOATBEPKJIATh UX YpaBHEHUSIMU
COOTBETCTBYIOIIMX peakiuii. ONMIChBaTh
(usnonornyeckoe AerHcTBUE
CEpOBOJIOPO/Ia U MEPBYIO MIOMOIIb IIPU
OTpaBJIEHUH M. XapaKTepU30BaTh
OKCHUJIBI CEPBI KaK TUMNYHBIE KHCIOTHBIE
OKCHUJIbI U TOATBEPKAATH 3TY
XapaKTEPUCTUKY YPABHEHUSIMHU
COOTBETCTBYIOIIMX peakuuil. Ha ocHoBe
aHaJIM3a HAXOKJCHHS CEPBI B TIPHPOJIE
IpeIaraTh KICTOYHUKH CBIPBS JUTA
MIOJTYYCHHSI CEPHON KUCIIOTHI U
MPOrHO3MPOBATh CTaINH IPOU3BOCTBA.
XapaKkTepu3oBaTh COCTaB,
KIacCH()MKAIMOHHYIO IPUHAIIEKHOCTh U
CBOMCTBa pa3z0aBIIeHHON 1
KOHLEHTPUPOBAHHOM CEPHON KUCIOTHI B
ceere TOMl u OBP. UneatuduunpoBath
CynbpuI-, CyTbGUT- U CyIb(haT-aHUOHBL.
IIpoBoxnTh, HAOMIOAATE U OMICHIBATH
XUMUYECKHH KCIIEPHIMEHT C TIOMOIIBIO
POIHOTO SI3bIKA M 3bIKa XUMHHU

70

24 VH

A30T 4 €ro COeqMHEHUS

71

24 VH

A30T 4 €10 COeqUHEHUS

XapaKTepI/BOBaTL CTPOCHHUC aTOMOB 1
KpUCTAJJIOB a30Ta, €ro (1)I/IBI/I‘ICCKI/IC u
XHUMHUYCCKUC CBOﬁCTBa, TOJY4YCHHUC 1
MNPUMCHCHHUC. XapaKTepI/BOBaTL CTpOCHUC
MOJICKYJIbl aMMHAKa, €ro noJIy4cHue,
CO6I/IpaHI/IC 1 pacrioO3HABAHUC, 4 TAKIKC
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cBoiictBa B cBete OBP u obpaszoBanus
KaTHOHA aMMOHUSL. XapaKTepru30BaTh
OKCH/IBI 230Ta Ha OCHOBE OTHECEHHUS UX K
0e3pa3IMYHBIM WM KUCIOTHBIM OKCHJIaM.
Wnentnpunmposats ux. XapakTepu3oBaTh
COCTaB, KJIaCCU(HUKAIMOHHYIO
MPUHAISKHOCTh ¥ CBOHCTBA
pa30aBIIeHHON ¥ KOHLIEHTPUPOBAHHON
azoTHOM kucioThl B cBeTe T/ u OBP.
OnuceIBaTh CrIoco0BI TTOIYYEHHUS] OKCHIIOB
azoTa M a30THOW KUcinoThl. Habmonats n
OITMCHIBATh XUMHYECKHH SKCTIEPUMEHT C
TIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUH

72

24 VH

®docdop u ero coequHEHUS

XapakTepH30BaTh CTPOCHHE aTOMA,
AJUTOTPOIIHIO, CBOMCTBA, TIOJIYUCHUE U
npumeHenune gochopa. CpaBHUBATH
KpacHbIii 1 Oenblit hocdop.
VcTaHaBIMBATh B3aUMOCBS3b MEK/TY
coricTBamMu (ocdopa u ero
npuMeHenrneM. UneHTudunposars
dhochar-annon. HabmronaTh U OMUCHIBATH
XAMHYECKUH SKCIIEPUMEHT C MTOMOIIIBIO
POAHOIO A3bIKA U A3bIKa XUMHUHN

73

25 VH

Yraepon u ero
COCJIMHEHUS

74

25 VH

Yraepon u ero
COCJIMHEHUS

XapakTepu3oBaTh CTPOCHUE aTOMa,
AJUTOTPOIHIO U CBOMCTBA YIIIepoAa.
YcraHaBIMBaTh 3aBUCUMOCTb MEXITY
THUIIOM THOpUIU3AIU OpOuTasIel y
AJJIOTPOIHBIX MOIU(UKaIM yriepoaa u
HX CBOMCTBaMHU. XapaKTepU30BaTh
MOJIy4eHHE, CBOMCTBA U IPUMEHEHUE
OKCHJIOB YIJIEpOJia U YTOJIbHOMN KHUCIIOTHI.
IIpennarate myTH MpeBpalieHus
KapOOHATOB B THIPOKapOOHATH H
obpatHo. Unentudupposath
YIJIEKUCTIBIH a3 U KapOOHAT-aHHUOH.
HaGmrogate ¥ onuchIBaTh XUMHUYECKHAN
9KCIEPUMEHT C IIOMOILBIO POHOTO S3bIKa
U sI3bIKa XMMUHU

75

25 VH

Kpemnuii u ero
COeIMHEHUSs

XapaKTepu30BaTh CTPOCHUE aTOMa,
AJIJIOTPOIIHIO M CBOMCTBA, TIOy4E€HHUE U
MPUMEHEHUE KPEMHHUS.

XapaKTepu3oBaTh I1OJIyY€HUE, CBONCTBA U
npuMeHeHne okcuaa kpemuaus (IV) u
KPEMHUEBOU KUCIIOTBHI.

HaOmromaTe 1 OMMCHIBATE XUMAYECKUIH
SKCIIEPUMEHT C TIOMOILBIO POIHOTO S3bIKA
U SI3bIKA XMMUH

76

26 VH

O06o011IEHNE U
CHCTEMAaTH3aLuA 3HAHUH
10 XUMHH 3JIEMEHTOB

00600mmaTh U CUCTEMAaTU3UPOBATH
CBEJICHMS O MeTajUIaX U HEMETAJUIAX, a
TaKkKe 00pa3yeMbIX HIMU COSTUHEHHSIX

77

26 VH

KonTposbnas paéora
Ne 4 «Xumug dJ1eMEHTOBY

AHan3MpoBaTh Pe3yAbTATH KOHTPOIBHOM
paloTHI M BBICTPANBATh IMYTH JTOCTIKEHUS
JKEJIAEMOT0  YPOBHSI YCTICITHOCTH

78

26 VH

Kucnotsr OpraHN4YeCKUcC u
HCOPTraHU4YCCKUC

XapaKTepu3oBaTh COCTaB,
KJIaCCU()MKAIIIIO ¥ CBOWCTBA KUCIIOT B
ceere TOJI m OBP.

Paznnuate 00111ee, 0COOEHHOE U
€UHUYHOE B CBOHCTBAX a30THOU U
KOHUEHTPUPOBAHHOM CEpHON KHUCIOT.
Paznuuate 3BOTIOLMIO MIPEJCTABICHUN O
KHCJIOTaX B CBETE:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS,;

— T
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HpOBOHI/ITI), Ha6J'IIOI[aTI) U OIMMCHIBATH
XHUMUIYECKUI OKCIICPUMCEHT C ITOMOIIBIO
POAHOIO A3bIKA U A3bIKa XUMHWUHU

79 27 VH OcHoBaHMsI OpraHUYECKHE | XapaKTepH3OBaTh COCTAB,
¥ HEOPTaHWYECKUe KJIacCU(UKAIINIO M CBOWCTBA OCH?BaHm“I B
CBETE TEOPUH IJEKTPOIUTHUECKON
JIACCOIHAITUH.
Paznuuath o011iee, 0cCOOEHHOE U
€IMHUYHOE B CBOMCTBAX THAPOKCUIOB U
OCCKHCIIOPOIHBIX OCHOBaHUM. PazimyaTh
SBOJIIOLIMIO MPECTaBIEHUI 00
OCHOBAHHUX B CBETE: — aTOMHO-
MOJIEKY/ISIPHOTO YUCHHS;
— TOL.
[TpoBoaUTh, HAOIIOAATH U OMUCHIBATH
XMUMHUYECKUN 3KCIIEPUMEHT C MTOMOIIIBIO
POIHOTO SI3BIKA M A3bIKA XUMHHU
80 27 YVH AM(i)OTepHI)Ie XapakTepu3oBaTh aM(pOTEpHBIC
OpraHUYecKHe U OpraHnvecKUe U HeOPraHUIEeCKUe
BEILIECTBA KaK COETUHEHUSI C
HEOPraHN4YCCKUEC BCUICCTBA .
JIBOMCTBEHHBIMHU KHCJIIOTHO-OCHOBHBIMH
CBOICTBaMU
81 27 YH I'eHeTHUeCKas CBSI3b XapakTepu3oBaTh FeHETUYECKYIO CBSI3b
MEXTy KIacCaMu ME3Ty KIIACCAMH OPTaHHIECKHX H
HEOPraHUYECKUX COEIUHEHUM U OTpaXKaTh
OpPraHUYECKUX U .
€€ Ha MIUCHbME C MTOMOIILI0 0000IEHHON
HECOPraHM4CCKUX 3aIUCH «LETOYKH MEPEXO0BY.
COoeqUHEHNN
82 28 YH I'enernueckas CBs3b KoOHKpeTH3HpOBaTh TAKHE LEMOYKHU
MEXITy KIaccamu YPaBHCHUSAMH XUMHICCKHX PEaKIIH.
Pazinuars MOHATHS «T€HETHIECKAS CBSA3bY
OpraHM9ICCKUX 1 U «reHeTndecKkuit psany. Habmronats u
HCOPraHN49ECKUX OIIMCHIBATH XUMUYECKUH SKCIIEPUMEHT C
COCOUHCHUH MOMOIIILIO POAHOTO SI3bIKA U SI3bIKA XUMUH
83 28 YH IIpakTuyeckasi pabora CoGurozaTh NpaBHIIa TEXHUKA
Ne 3. TlonydeHue ra3os u 6e3omacHOCTH TIpU paboTe ¢
. nmabopaTOpHBIM 000PYIOBaHUEM U
N3YUYCHHUEC UX CBOUCTB
HarpeBaTeNbHBIMU MPUOOPAMH, & TAKXKE
84 28 YH IIpakTHyeckast padora XUMHYECKIMH PEAKTUBAMH, YIKOHOMHO U
Ne 4. Pemienne 5KOJIOTHYECKH IPAMOTHO 00pallaThes ¢
9KCHECPUMCHTAIbHBIX HUMH. MccnenoBaTh XUMHUYECKHE
3a/1a4 10 OPraHUIECKOM 00BeKThI. DUKCHPOBATH PE3YABTATHI
HaOIOMeHNH U (GOPMYIUPOBATH BHIBOIbI
XUMHUHN
Ha UX OCHOBE
85 29 VH IIpakTuyeckasi padora
Ne 5. Penienue
OKCIICPUMCHTAJIbHBIX
3aaay 110 HeOpraHquCKOﬁ
XUMHUHN
86 29 VH IIpakTuyeckasi pabora
Ne 6. CpaBHEeHME CBOICTB
HCOPTraHNYCCKUX U
OpPraHN4YCCKUX
COCIMHEHUN
87 29 VH IIpakTnyeckas padora
Ne 7. I'eneTnueckast CBS3b
MCKAY KJIaCCaMH HEOpra-
HUYCCKHUX U OPraHUYCCKUX
COCJIMHEHUI
88 30 YH O060011IEHUE U O0001IaTh U CHCTEMATU3UPOBATH

cHCTeMaTH3aIys 3HaHU!

CBCACHHA O K.]'IaCCI/I(l)I/IKaIII/II/I H CBOICTBaAx
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o teMe «BelecTsa u ux
CBOUCTBAY.

HCOPTaHUYCCKUX U OPTraHUYCCKUX
BCIICCTB

89 30 YH

KountpoJsbnas padora
Ne 5 no treme «Bermiectsa n
UX CBOMCTBay

IIpoBoauTh pedhiekCHIo COOCTBEHHBIX
JIOCTHYKEHHI B M3Y4EHUU TUTIOIOTUH
XAMMUYECKHUX BEILECTB U CBOMCTBAX
OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX U
OpraHUYeCcKUX BEIIECTB B CBETE OOIIIEro
0COOEHHOI0 ¥ €AUHUYHOTIO.
AHaTU3UPOBaTh PE3YNbTATHI
KOHTPOJIBHOM pa0OThl U BBHICTPAaHUBATh
MYTH JOCTHKEHHS JKEIAEMOr0 YPOBHSI
YCIIENTHOCTH

Tema 5. Xumus u o61ectBo (9 yaco

B)

90 30 YH

XHUMHS U TPOU3BOACTBO

91 31 VH

XHUMHS U TPOU3BOICTBO

PackpbIBaTh posib XUMHUECKOTO
MIPOU3BOJICTBA KaK MPOU3BOIUTENHLHOMN
CHITBI 00IIIeCTBa. XapaKTepPH30BaTh OOIIHE
Y YaCTHbIE Hay4HbIE TPUHITHUIIBI
XUMHUYECKOro MPOU3BOICTBA.
CpaBHMBaTh MPOU3BOJICTBA aMMHaKa U
METaHoJIa B CBETE BaKHEHINHNX ITOHITHHI
XUMHYECKOH TEXHOIOTHH.
XapakTepu3oBaTh TaKHe BayKHEHIIINE
Hal'[paBJ'leHI/IH Hay‘{HO-TeXHI/I‘{eCKOFO
nporpecca, Kak OMOTEXHOJIOTHS U
HAHOTCXHOJIOT U

92 31 VH

XUMUS U CETBCKOE
X03SUCTBO

93 31 VH

XUMHA U CENLCKOE
X03HCTBO

XapakTepu3oBaTh OCHOBHbIE
HalpaBJICHUA XUMH3AlUU CEJILCKOI'O
xo3siiictBa. KitaccugunupoBars
MHUHEpaJIbHbIE YIOOPEHHUS 110 Pa3HbIM
OCHOBaHMAM. PacKkpbIBaTh UX POIIb B
MOBBIIIEHUN TPOU3BOAUTEILHOCTH
CEIIbCKOr0 XO0351iCTBa, 3aIUChIBATh
peaKIiy, JISKaIUe B OCHOBE MX
nonnydeHus. OnpenensiTb MUTaTeIbHYIO
LIEHHOCTh MUHEPAJIbHOTO yI00pEHUS
COOTBETCTBYIOIIIUMH PACUETAMHU.
KiraccudunupoBaTh NeCTUINABL 1
pacKpbIBaTh AUANCKTUKY MX NPUMEHEHHUS.
XapakTepu3oBaTb OCHOBHBIE
HAaIpaBJICHUS XUMU3alUU
JKMBOTHOBOJICTBA

94 32 VH

XuMuUs U TpoOIeMbl
OXpaHbl OKpYKaromieit
CpeJibl

95 32 VH

XuMus U IpoOIeMbl
OXpaHbl OKpYKaromieit
Cpeibl

XapakTepr30BaTh OCHOBHBIE (DAaKTOPHI
XMMUYECKOT'0 3arps3HEHUST OKpYKaroIIei
cpensl. OnpeneniTs HCTOYHUKI
XMUMUYECKOT'0 3arps3HeHNs aTMOoc(epsl,
BOJHBIX M 3éMENBHBIX PECYPCOB U
apryMEHTHPOBAHHO TPEIaraTh COCOObI
UX OXpaHBbI

96 32 VH

XUMHuS ¥ IOBCEAHEBHAS
JKH3Hb YCJIOBCKA

97 33 VH

XYMHUS 1 IOBCEIHEBHAS
JKH3Hb YCJIOBCKA

Jloka3pIBaTh, YTO COBPEMEHHBIH OBIT
YeJIOBeKa HEMBICITHM 0€3 TOCTHKEHUH
XUMUH. PackpbIBaTh JUAIEKTUYECKUI
XapakTep XMMHU3alnH TOBCETHEBHON
JKM3HM YeNlOBEKa. XapaKTepHU30BaTh
nH(popManio, KOTOPYIO HECET CHMBOJIHKA
MPOMBIIIJIEHHBIX U ITPOIOBOIBCTBEHHBIX
ToBapoB. CoONIOIATh TEXHUKY
6e30MacHOCTH B MpoIiecce MPUMEHEHHS
JIEKapCTBEHHBIX CPEICTB, OBITOBBIX
MpenaparoB M MpuOOpoB

98 33VH

Kondepennus «Poas XumMun B MO€H JKU3HU

99 33VH

PesepBHOE Bpems
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100 | 34 VH
101 | 34 VH
102 | 34 VH
103 | 35VH
104 | 35VH
105 | 35VH
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I'pa¢guk npoBeieHNs NPAKTHYECKHX M KOHTPOJIBHBIX padoT

Ne I Ilnanupyemble Ot1meTka Kontpoas | Ilinannpyembie Ormerka
n/ | Tema paziena paKTg -y CpoKH 0 npose¢ HE1e Cpoxu 0 npoBe
o KHe paooThbl npoBeseHust JeHHH paﬁo’r].,] npoBeaCHUS JCHUHU
1 | Crpoenue atoma KP Ne 1 3 VH (1 ur)
2 | Crpoenue KPNe2 | 8 YH (1 ur)
BEILIECTBA.
JucnepcHsie
CUCTEMBI
3 | Xumudeckue P Nel | 13 YH (2 ur) KP Ne3 | 15 VH (2 ur)
peaximn IIP Ne 2 | 15 YH (2 ur)
4 BeﬂfeCTBa n nx IMP Ne3 | 28 VH (4 uT) KP Ne4 | 26 YH (3 ur)
CBONCTEA IIP Ne 4 | 28 VH (4 ur) KP Ne'5 | 30 YH (4 ur)
IMP Ne5 | 29 VH (4 uT)
IMPNe 6 | 29 YH (4 uT)
IMMPNe7 | 29 VH (4 ur)
5 | Xumusa u
0011ecTBO
6 | PesepBHoe
BpeMs
UToro 7 5




Jlucer KOPPEKTUPOBKHU KAJCHAAPHO-TEMATUIECCKOI'O IVIAHUPOBAHUSA

2023-2024 y4eOHblii roj

No Tema KonunuectBo yacos IIpuunna Crocob
ypo ITlo Jano KOPPEKTUPOBKH KOPPEKTUPOBKHU
Ka WwiaHy | (aKTHYecKH
1 nonyzooue

Tema 1. CTpoeHue atoma 9

Tema 2. CTpoeHnue BelecTBa 15

Tema 3. Xumnueckne peakunu 21

Tema 4. BemecTBa u ux 3

CBOMCTBA
2 noayzooue

Tema 4. BemecTBa u ux 41

CBOMCTBA

Tema 5. Xumusi 1 0011eCTBO 9

HNUTOI'O YACOB: no niany 98

Brinano 3a roa
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