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Pabouasi nporpaMmma no XumMHuu
aas 8-9 kaaccos

YpoBeHb 00pa3oBaHus: OCHOBHOE 001Iee

Cpok peanusauun: 2023-2024 yueGHbIH roz

CocraBuUTe/Ib:

CepreeBa Okcana CepreeBHa,

YUHUTENIb XUMUHU
NEePBOY KBATM(PUKAITMOHHOM KaTErOpHu

a. Cremnno, 2023 r.



IHHOACHUTEJIBHASA 3AIIUCKA

PaGouas nmporpamma no xumuu AJig o0ydaromuxcs 8-9 kiiaccoB pa3paboTaHa B COOTBETCTBUU C
denepanbHBIM  TOCYNApCTBEHHBIM  00pa30BaTEeNbHBIM  CTAaHJAPTOM OCHOBHOTO  OOIMIETO
0o0pa3zoBaHus, YTBEPXKACHHBIM MpUKa3zoM MuHucTtepcTBa o0Opa3oBaHus M Hayku Poccuiickoii
Oeneparun ot 17 gexadps 2010 . Ne 1897 (¢ u3MeHeHHAMM ¥ IONOJIHEHUSIMU OT: 29 nexabps
2014 r., 31 nexabps 2015 1., 11 nexabps 2020 r.) Ha OCHOBE:

1. TlpumepHoii OCHOBHON 00pa3z0BaTEILHON MPOrpPaMMbl OCHOBHOTO OOHIET0 00Opa3oBaHUs
(omoOpena pemieHHuEM (enepaibHOTO METOIMYECKOr0 OOBEAMHEHUs IO 00IemMy
obpazoBanuto, npotokos ot 08.04.2015 Ne 1/15 B pemakiuu npotokosna Ne 1/20 ot
04.02.2020  ¢denepampHOrO  y4EOHO-METOIUYECKOTO OOBEAMHEHUS IO  O0ImeMy
00pa3oBaHMIO)

2. IlpumepHOW TpPOTrpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHWs IO XUMHH W aBTOPCKOH
mporpaMMa Kypca XUMUHM A 8-9 KiaccoB 00IIe00pa3oBaTENbHBIX  YUPEKICHUN
(6azoBerii ypoBenb) O. C. I'abpuensua, M. I'. Ocrpoymona, C. A. CmankoBa. 8—9
KJ1acchl: yueOHoe mocobue it obmeodpazoBatenbHbix opranusanuii / O. C. 'abpuernsH,
C. A. CnankoB — M.: IIpocBenienune

3. TpeGoBanwmii Kk pe3yiabTaTaM OCBOCHUS 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOT'O OOIIETO
obpazoBanust MBOY «CrtemmHckas OCHOBHAS IIKOJIAY.

Pabouas mporpamma obecriedeHa yaeOHUKaMHU, YICOHBIME ITOCOOUSMH, BKIFOYCHHBIMH B
®denepanbHbIi IEPEUEHb, YTBEPKIACHHbIN TpuKkazoM Munnpocsewmenus Poccun ot 20.05.2020 1.
Ne 254 «O denepaibHOM MepedyHe YICOHUKOB, JOMYIIEHHBIX K UCTIOIB30BAHUIO TIPH PealTU3alliN
UMEIOIINX FOCYAapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHBIX MPOTPaMM HAYaIbHOTO OOIIETO,
OCHOBHOTO OOIIET0 M CPEJHETr0 OOIIero OOpa30BaHHS OPTaHU3AMMUSIMHE, OCYIICCTBIISIOIIUMU
00pa30BaTeNbHYIO AESATEIbHOCTD.

YMK no xumuu:

8 kuacc:

1. Xumus. 8 knacc. Yueonuk (aBropsl O. C. 'abpuensu, U. I'. Octpoymos, C. A. Crnagkos). -
M.: IIpocsemienue

2. Meroauueckoe mocodue. 8 kmacc (aBtopel O. C. T'abpuensn, U. I'. Octpoymosn, 1. B.
Axkcénosa). - M.: IIpocBemienue

9 kuaacc:

1. Xumus. 9 xnacc. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crankos). -
M.: IIpocBenienue

2. Meronuyeckoe mocobue. 9 kmacc (aBropel O. C. T'abpuensn, U. I'. Octpoymos, 1. B.
AkcénoBa). - M.: [Ipocenienue

IIporpammoit oTBoaMTCs Ha wu3ydyeHue xumuu (8-9 kmaccbl) 136 uacoB, KoTophle

pacnpeaensoTcs Mo KiaccaM CIeayIIuM 00pa3om:

8 xmacc — 68 JacoB (2 Jaca B HE/IETI0),

9 xiacc — 68 yacoB (2 4aca B HEZIETIO).

Peasm3anusa padouell nmporpaMmbl N0 XHMHM A8 oOy4yawmmxca 8-9 kiaccoB moxer
OCYLIECTBJSATHCS €  MNPUMEHEHHWEeM  JIJIeKTPOHHOr0  O0y4YeHHUsl, JTHCTAHIMOHHBIX
o0pa3oBaTelbHbIX TexXHoOJOrMi B coorBercTBUM ¢ [loso:keHmem 00 opraHuzauuu
o0pa3oBaTeIbHOr0 Mpolecca ¢ HCHOJb30BAHMEM  JJIEKTPOHHOIO OOy4YeHUsi M
AUCTAHIMOHHBIX 00pa30BaTeJbHBIX TEXHOJIOTHIA.



IIJTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHMSA YYEBHOTI'O IIPEJIMETA, KYPCA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3YNbTAaThl OCBOCHHUS IPOrPaMMBbl OCHOBHOTO O0IIEro ooOpa3oBaHus
JIOCTUTAOTCS B XOZIe 00Y4YEHUsI XMMUU B €JMHCTBE y4EOHOM M BOCIIUTATENBHOM 1€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPAaBUIAMU M HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIUXCS.

JINYHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYarOIUXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpMoOTHYECKOr0 BOCIUTAHMA:

LIEHHOCTHOT'O OTHOUIEHHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIEINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEpHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:kKAaHCKOro BOCIIUTAHUSA:

NpPEICTaBICHNUS O COLMAJIBHBIX HOpPMAax M MPaBUIIAX MEXJIMYHOCTHBIX OTHOLICHWH B
KOJJICKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOHM, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U JPYTruX BUAX AEATEIIbHOCTH, TOTOBHOCTH K pa3HO0Opa3zHOU
COBMECTHOHM JIeSITEFHOCTH MPH BBITOJHEHUN YYEOHBIX, TIO3HABATEILHBIX 3314, BBHIIIOJHEHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIINM B TIPOLIECCE 3TOM y4eOHOH IesATEeNbHOCTH, TOTOBHOCTH OLIEHHBATH CBOE
NOBEJICHUE M TOCTYNKH CBOMX TOBapUIIEH C MO3UIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHYECKHE MPEICTABICHUS O BEImECTBE W  XHMHUYECKOW peaKIuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, O posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

NIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIE HA IOJyYEHHE HOBBIX 3HAHUHA MO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, II03HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYpHhI, B TOM YHCIIE HABBIKOB CAMOCTOATEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYMHBIMH TEXHHUUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

HWHTEpEeC K 00yYEeHHUIO W MO3HAHUIO, JIF0OO3HATEIIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBEIO,
YCTAaHOBKM Ha 370POBbIH 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUNH W HENpPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUS alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBuil 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BeElIecTBaMH B OBITY U peaJbHOM
KH3HU;

5) Tpy10BOr0o BOCIIUTAHUA:

MHTEpEC K MPAKTHYECKOMY H3yUSHHIO IPOPEeCcCHit U Tpy/a pa3imyHOro poja, YBaKEHUE

K TPyAy M pe3yjibTaTaM TPYJOBOH [eATENTbHOCTH, B TOM 4YHCIE Ha OCHOBE NPUMEHEHUS
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OPEIMETHBIX 3HAHMA 10 XWMHHM, OCO3HAaHHBIH BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU
IPOJOJDKEHU O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeuHoi npogecCHOHaIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTUYECKH 11€J1ecO00pa3HOe OTHOILIEHUE K IPUPO/E KaK HCTOUHUKY KU3HU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFONCH;

CMOCOOHOCTH TMPHMEHATh 3HAHMA, MOJIY4YaeMble NMPU W3YYECHHUH XHMHHU, TS pEIICHUS
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEIOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBI, OCO3HaHUSA TTIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX PE3YJIbTAaTOB BBIACISAIOT 3HAYMMBIC JUISI (POPMHPOBAHUS
MHUPOBO33PEHUS OOLIECHAYYHbIE MOHATHUS (3aKOH, TEOpUs, MPUHLMII, TUNOTE3a, (AKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATH NMPEICTaBICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBbIC JEHCTBUS (ITO3HABATENBHEIC,
KOMMYHHKATHBHbIE, PEryJISTHBHbBIE), KOTOpbIE oOOecrnednBaoT (OpMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJoruueckne aeicTBus:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTHYECCKOT'O MBIIIJICHUA HpI/I OCBOCHHNHN 3HaHI/II712
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHSATHHA (BBIACNATh MX XapakTepHbIE MPU3HAKH,
yCTaHaBJ'[I/IBaTI) B3aMOCBS3b C I[pyrI/IMI/I HOHHTI/I?[MI/I), HUCIIOJIB30BATh ITOHATHUA OJIA O6”I7${CHGHI/I$I
OTNIENBbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIIUU
XUMHUYCCKUX BCUIICCTB U XUMHNYCCKUX peaKuHﬁ, yCTaHaBJ'[I/IBaTI) HquHHHO-CHGHCTBeHHBIC CBsA3H
MEXy O0BEKTaMH U3YyU€HHUs, CTPOUTH JIOTUYECKUE PACCYXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 aHaJIOFI/II/I), JACJIaTh BbIBOJbI U 3aKJIIFOUCHH S,

yYMEHHE MPUMEHSTh B IPOLIECCE MO3HAHUS MOHATHS (MIPEIMETHBIE U METaNpEeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XUMHUH, NpeoOpa3oBBIBATH ILIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XumMuueckass ¢GopMysia M ypaBHEHHUE XUMHUYECKONM peakuuu — TMpU pelieHuu YydeOHo-
[I03HABATEJIBHBIX 3aJad4, C YYETOM OTHUX MOJEIBHBIX IPEACTABICHUN BBISABIATHE U
xapaKTepmoBaTL CYIHCCTBGHHI)IG HpI/I3HaKI/I Hsyqaeme O6’beKTOB — XUMHUYCCKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHNS B U3YYa€MBIX IIPOLIECCAX U SABICHUSIX.

Bba3oBble ucciienoBaTe/ibcKue AeiCTBUSA:

YMEHHE HCIIOJb30BaTh MOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS, a
TaKk)k€ B KayeCTBE OCHOBBI i1 (OPMHUPOBAHMSI THIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHne OmbITa MO IUIAHWPOBAHUIO, OPTaHW3allUU U TPOBEACHUIO YUYCHHUYECKHUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIeCcca, CAMOCTOSTENILHO MTPOTHO3HPOBATH €r0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BHIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOEIaHHOM padoTe.



Patora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, AHAJIM3UPOBATh W HMHTEPIPETUPOBATH HH(GOPMALMIO PA3IUYHBIX
BUIOB M (OPM IPEJCTABICHHS, IOJY4aeMyI0 W3 pasHbIX HCTOYHUKOB (HAYYHOIOIYJISpHAS
JaUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHera),
KPUTUYECKH OLIEHUBATH IPOTHBOPEUHBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHUE MPUMEHSTh pa3IMyHble METOABI U 3alPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOUIMX JTAaHHBIX, HECOOXOMMBIX JUIS BBIIIOJHEHUS Y4eOHBIX U TIO3HABATEIFHBIX 33134
OTIpeNeIEHHOr0 TUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH HMCIOIB30BAHUS HH(POPMALUOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KyJIbTYPOH aKTUBHOT'O HMCIOJIB30BaHUS Pa3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy MpencTaBICHUS
UH(GOPMAMK W WIUTIOCTPUPOBATh pEIlacMble 3a/1a4d HECIOXHBIMHA CXEMaMH, JHarpaMMaMHu,
npyrumu popmamu rpaduku U ©X KOMOMHALIUSAMUY;

YMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATh B MpOIEcCe Yy4eOHOW M MCCIIeI0BaTEIbCKOM
NEeSITebHOCTH HH(POPMAIIHIO O BIMUSHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPYKaIoLIel PUPOTHOM Cpebl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

yYMEHHME 3aJaBaThb BONpPOCHl (B XOJ€ Auagora M (WiaM) AUCKYCCHUHM) IO CYIIECTBY
oOcyxgaemMoii Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

NpUOOpETEeHUE  OMbITa  MPE3CHTAlMM  PEe3YJIbTaTOB  BBIMOJHEHUS  XUMHYECKOIO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MMPOEKTA);

3aMHTEPECOBAHHOCT B COBMECTHOM CO  CBEpCTHUKAMU  IIO3HABaTE€IbHOM U
HCCJIEIOBATENLCKON NIeATEeIbHOCTH MpPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJACOBaHMs NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JEHCTBH, ONpeeseHue KPUTEPUEB 1O OI[EHKEe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe AeificTBUS:

YMEHUE CaMOCTOSTENIBHO ONPEACIATh LEIN NEATEIbHOCTH, IIIIaHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBaTb W MpPU HEOOXOAUMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HanOonee HS(QeKTuBHbIE CIMOCOOBI pelleHHs YueOHbIX M IO3HABaTEIbHBIX  3a7ad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEWCTBUM INpU
BBINOJIHEHUH 33JaHUN C y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEILECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHE IOJYUYEHHOI'O pe3yibTaTa 3asBICHHOW LN,
YMEHUE UCIIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIIaracMble B YCIIOBUM 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTETBLHOTO COJEPKAHUSA,
YCTaHOBJIEHHOTO JaHHON (enepanpHoil pabodeld TpPOrpaMMoid, BBIIEISIOT: OCBOSHHBIC
0o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBl JEATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIPETAINH, TPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIIHSX.

K xoniy oOy4yeHus B 8 kjacce mpeaMeTHbIE PE3yNbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMEHHM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHUH: aTOM, MOJEKYylIa, XUMHUYECKUU
AJIEMEHT, TPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOTHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsl U MOJEKYJIsIpHAas mMacca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasi J0JII XUMHYECKOTO JJIEMEHTa B COCIWHEHHH, MOJISIPHBIN 00BEM,
OKCHU/I, KUCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKast
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peaknus, KiIacCU(pHUKAIM pPEaKLUUi: peakMu COSAMHEHUS, PEaKLUUU pa3IoKeHUs, PeaKiuu
3aMeIeHMs], peakiinu 0OMEHa, 9K30- U SHIOTCPMHUUECKHUE PEAKIINH, TEIIOBOK (P (HEKT peakinH,
PO aToMa, SJEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTallb, painyc aToMa, XUMHUYECKas CBA3b,
NOJIIpHAasl U HEMOJspHas KOBaJCHTHAas CBS3b, MOHHAS CBA3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHLIEHTpal|sl) B pacTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHSATHH M TNPUMEHSATh 3TU
MOHATHS TPH ONMCAHUH BEUIECTB U MX MPEBPACHUN;

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsI COCTaBJICHUs (hOpPMYII BEIIECTB U YpaBHEHUN
XAMHYECKUX PEAKIIUN;

ONpeeNATh BaJCHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHHSX, CTENEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHMH 1o QopmysiaMm, BUJ XUMHUYECKON CBS3M (KOBaJICHTHas M HOHHAasA) B
HEOPraHMYECKUX COCTMHEHUSX;

packpbiBaTh cMblici [lepuonmyeckoro 3akona JI.MI. MenpaeneeBa: IeMOHCTPUPOBATH
NOHMMAaHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOIaJipo;

ONMKCHIBATL U  XapakTepu3oBarth TabnuuHyro ¢Gopmy Ilepuoanueckoit cucTemsl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHast
noarpynna (b-rpymnmna)», manbpie U OONbIINE TEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE
umerorcs B Tabnuue «llepuonnueckas cucrema xumudeckux snemeHtos .M. MenneneeBa» ¢
YHCIOBBIMU XapPaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMMHYECKUX JJIEMEHTOB (COCTaB U 3apsij
sapa, 00IIee YICIIO AIIEKTPOHOB U PACHPECNICHHE UX MO JIEKTPOHHBIM CIIOSM);

KJIaCCU(UIIUPOBATh XMUMHUYECKHUE JJIEMEHTHI, HEOpPraHMYeCKHE BEIleCTBa, XMMHUYECKUE
peaxiyu (110 YUCITy M COCTaBY YYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3D (DeKTy);

XapaKTepu30oBaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOWCTBAa BEIIECTB pPa3IMYHBIX
KJIACCOB, MOATBEPXkAasl OMMCAHWE NMPUMEPAMU MOJIEKYJSPHBIX YPaBHEHUN COOTBETCTBYIOILHX
XUMHUYECKHUX PEaKIIHii;

IIPOrHO3MPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOIO COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BELIECTB, MAaCCOBYIO
JIOJIF0 XUMHYECKOT0 3JIeMEHTa 10 (popMyJie COeIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPAaBHEHUIO XUMUYECKON PEaKIINH;

NPUMEHSATh OCHOBHBIE ONEpallMM MBICIUTEIBHONW NEATENbHOCTH — aHAIW3 U CUHTE3,

CpaBHEHUE, o0oOmenue, CHCTEMAaTHU3AIIHIO, KJIacCU(PUKAIINIO, BBLISIBJICHHE
MPUYMHHOCIEACTBEHHBIX CBS3€H — ISl M3YyUEHHUs CBOMCTB BEIIECTB M XUMHUYECKUX pEaKIuH,
€CTECTBCHHO-HAYYHBIC METOJbI TO3HAHUS — HaAOIOJICHUEe, H3MEpPEHUE, MOJCIIMPOBAHUE,

HKCIEPUMEHT (peasibHbI U MBICICHHBII);

cleoBaTh IpaBWIaM  IOJb30BAaHUS XUMHUYECKOW MoOCylod M J1abOopaTOPHBIM
o0opynoBaHMEM, a TakKe INpaBWiIaM oOOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKUHUSAMU IO BBIMOJIHEHUIO J1a0OpaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJYYEHHIO U
coOMpaHUIo ra3000pa3HBIX BEUIECTB (BOJOPOJA U KHUCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
onpeAeN€HHON MacCOBOM J0JIell pacTBOPEHHOTO BEHIECTBA, IUIAHUPOBaTh M MPOBOJUTH
XUMHYECKHE SKCIEPHUMEHTHI 10 pPAclO3HABAHUIO PAcTBOPOB IIEJIOUYEH M KHUCIOT C MOMOIIBIO
MHAUKATOPOB (1akMyc, ¢peHondrarert, METUIOPAHK U IpYTHE).

K xonmy oOydenus B 9 kjacce npeaMeTHbIE pe3yibTaThl Ha Oa30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TIOHSATHI: XHMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, BAJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHMS, XMUMHUYECKas peakiusi, XUMHUYecKas CBs3b,
TETIOBON PQEKT peakiyu, MOJb, MOJISIPHBII 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
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AIIEKTPOJIUTUYECKAsT MCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHYECKOoe
paBHOBecue, oOpaTHMMble M HEOOpaTUMBbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuy, OKUCIMUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHHME, aJJIOTPOIHUS,
aM(pOTEepHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAs, MOHHASI, METAJUIMUECKasi), KpUCTaTnyecKas
pelmérka, KOppo3usi METAJUIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peaklUHMH, IpeaeiIbHO
nonyctumas konueHtpamus [1JIK Bemectna;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKHX IOHSATHM M NPUMEHATH 3TH
MOHATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

UCIOJb30BAaTh XMMUYECKYI0 CHMBOJHKY JUI COCTaBJCHHs (OpMyN BEIIECTB U
YpaBHEHUN XMMHUUYECKUX PEaKIUid;

OIIPEAEIATh BAJIECHTHOCTh U CTEIIEHb OKUCIEHUSI XMMUUYECKUX AJIEMEHTOB B COEIMHEHUSAX
pPa3IMYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KIIACCy COEIMHEHMM IO
dopmynaM, BUJ XUMHYECKON CBA3H (KOBaJCHTHAs!, HOHHAsI, METAJUIMYECKasi) B HEOPraHUIECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opmyle, xapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COCAVHEHMM, TUIl KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

packpbiBaTh cmbich [lepuoguueckoro 3akona .M. MenneneeBa u J€eMOHCTPUPOBATH €0
NOHMMAHUE: OINMCHIBATh M XapaKTepu3oBaTh TaOnIuuHyro Qopmy Ileproguueckoil cucTembl
XUMHUYECKHX SJIEMEHTOB: pazlinyarh MOHATUS «TJlaBHAas moArpymnmna (A-rpynmna)» u «mnoOoudHas
noarpynna (b-rpymnmna)», Manble u OOJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPBIE
UMEIOTCS B TEPUOAUYECKON Tabnuile, ¢ YHCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00llee YUCIIO 3JIEKTPOHOB U pacHpeesieHue uxX
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIIe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHHMH B Ipelenax MajiblX HNEPUOJ0B U IVIABHBIX MOATPYII C Y4ETOM CTPOCHUS HX
aTOMOB;

KIacCcu(UIUPOBATh XMMHUYECKHE SJIEMEHTHl, HEOPTraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YUCIY U COCTAaBY YYAacTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIIIOBOMY 3 (deKTy, 1o
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (ONMHUCHIBaTh) OOIIME U crneuu(pUUecKue XUMHUYECKHEe CBOWMCTBA
IPOCTBIX M CIOXHBIX BEIECTB, MOATBEPKAAsi ONUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHUS SJIEKTPOJUTHYECKOM TUCCOLMALMU KHUCIIOT, IIEJTOYEHd U COJIEH,
NOJHBIE M COKpalIEHHblE YpaBHEHHUS peakuuil HOHHOro OOMeHa, ypaBHEHMs peakIHid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJY BELIECTBAMM Pa3JIMYHBIX
KJIACCOB;

pacKpblBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PpPEAKIHUNA IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHMS, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILIEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHYECKOT0 3JIeMEHTa 10 (popMylie COeAMHEHUS], MAaCCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,
MPOBOAMTDH PACcU€ThI MO0 YPABHEHUIO XUMUYECKON PEaKINH;

coOmogaTh MpaBWiIa  IOJB30BAaHUS  XMMHUYECKOH Tmocynoil U  j1abopaTOpHBIM
o0opy/i0BaHUEM, a TaKXe IpaBuiia 0OpallleHus C BeIIeCTBAMU B COOTBETCTBUH C MHCTPYKIHUSMU
[0 BBIMOJHEHUIO JA0OPATOPHBIX XWMHYECKHUX OINBITOB IO TOJYYEHHIO H COOUpPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MIPOBOAUTH PEAKLIMU, MOJATBEP)KIAIOLINE KAYECTBEHHBI COCTAB PA3JINYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpHUI-, OpOMHI-, HOAMI-, KapOoHat-, (ocdar-, cuiauKar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI ~aMMOHHS M  MOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE OIEPALIMM MBICIUTEIBHOW NEATEIBbHOCTH — aHAJIM3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMAaTH3aIMIO, BbISIBICHUE TPUUMHHO-CIIEICTBEHHBIX CBA3EH — 1Jis



HN3YUCHUA CBOMICTB BCIICCTB U XUMHNYCCKUX pCaKHHﬁ, CCTCCTBCHHOHAYYHbIC MCTO/bI ITO3HAHUS —
HaOII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).
COAEPKAHUE YYEBHOI'O ITIPEJIMETA, KYPCA

8 knacc
HavanbHble NOHATHSA U 3AKOHBI XUMHUM

Tena u BemectBa. CBOMCTBa BellecTB. JTaJIOHHbIE (PU3MUECKUE CBOMCTBA BEIIECTB.
Martepuansl 1 MaTepuagoBeieHue. Poiib XUMUM B ®KU3HU COBpeMEHHOTro olmiectBa. OTHOIIEHHE
o01IecTBa K XUMHUH: XeMOpHIUs 1 xeMo(hoOusi.

Meroasl u3ydenuss xumuu. HaOmrogenuwe. DkcrnepumeHt MojaenupoBanue. Mopenu
MaTepuaibHbIe U 3HAKOBBIE UM CUMBOJIbHBIE.

l'azpr. JKuaxoctu. TeEpaple BemiecTBa. B3auMHble mepexoibsl MEXIAy arperaTHbIMU
COCTOSIHUSIMH BEIIIECTBA: BO3TOHKA (CyOiammanus) u aecyOaumanusi, KOHISHCAlUs U UCIapeHue,
KPUCTAJUIM3aLUs U [IJIABJICHUE.

®dusnueckue sABJIeHUs. YUCThIe BELIECTBA U CMECH. | OMOT€HHBIE U T€TEPOTr€HHBIE CMECH.
Cmecn ra3zoo0passble, xuakue U TBEpAbIe. CrocoObl pa3jenieHus CMEecei: meperonka, uin
TUCTWUIAMS,  OTCTanBaHWe, (UIbTpOBaHWME, KPHUCTAUIM3AIMA WM  BBIIApUBaHUE.
Xpowmarorpadus. [Ipumenenue 3Tux cnocoboB B 1a00pPaTOPHON MPAKTUKE, HA TPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE 3JeMEHThl. ATOMBI M MOJIEKYyJbl. IIpocTbie M ClIOXHBIE BELIECTBA.
AmoTponust Ha npumepe kuciopoaa. OCHOBHBIE MOJIOXKEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
Honsl. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOSHUSI.

3HaKu (CHMBOJIBI) XHUMHYECKHX OJJIEMEHTOB. HMHQpopmarus, KOTOPYHO HECYT 3HaKH
XUMUYECKUX 3JIEMEHTOB. OTHUMOJIOTHSI Ha3BaHUN HEKOTOPBIX XHMMHYECKHUX 3JIEMEHTOB.
[Tepuoanueckas tabivua xumuueckux snemeHToB [[. M. MenzeneeBa: KOPOTKONEPUOAHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproasr u rpynnsl. [ maBHas u moOoYHas MOATPYIIBL, WK A- U
b-rpynnsl. OTHOCUTENBHAS ATOMHAs Macca.

Xumnueckue ¢opmynbsl. MHaexcsl u kodpduimentsl. OTHOCUTENbHAs MOJEKYJIspHas
Macca. MaccoBasi 1oJisl XUMHUYECKOI0 3JIEMEHTa B coequHEeHUH. MHpopmalus, KOTOpYy HeCyT
XUMHYECKHE (HOPMYJIBL.

BanentHocTh. CrpykTypHBIE (OpPMYNBl. XUMHUYECKHE D3JIEMEHTHl C IOCTOSHHOM U
NEpEeMEHHOI BaJleHTHOCThIO. BbIBOJ (opMynbl coeaMHeHHUs MO BalleHTHOCTH. OmnpezneneHue
BAaJEHTHOCTH XUMHUYECKOIO »3JieMeHTa 1o ¢opmyne BemecTtBa. CocTaBieHUE Ha3BaHUUN
COCIMHEHUH, COCTOSIIIMX U3 JBYX XHMMHMUYECKHX OJJIEMEHTOB, II0 BAJEHTHOCTH. 3aKOH
ITOCTOSIHCTBA COCTABA BELIECTB.

XuMmudeckue peaknuu. PeareHTel M npoaykTel peakuuu. IIpu3sHakm XUMHUYECKHX
peakuuid. YcioBus HMX NPOTEKaHUS W MpekpaieHus. Peakiuu ropeHus. DK30T€pMHUUYECKUE U
DHAOTEPMHUUYECKUE PEAKIINH.

3aKOH COXpaHEHHUs] Macchl BellecTB. XUMHUYecKue ypaBHeHUs. CocTaBleHNE XUMHUYECKUX
ypaBHeHMH. THpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Krnaccudukanys XuMU4ecKiX peaklnii 10 COCTaBy U YUCIy PeareéHTOB M MPOAYKTOB. THIIBI
XUMHUYECKMX peakuui. Peakuum coeauHeHus, pa3jioKeHus, 3aMelleHus U oOMeHa.
KaranusaTops! u kaTanms.

JleMoHCTpanuu

e Koyuteknust MaTepuainoB U U3AEIINN U3 HUX.

e Moienu, UCTIONIb3yeMble Ha ypOKax (pU3UKHU, OMOIOTHUU U reorpadpui.

e OOBEMHBIE U IIAPOCTEPKHEBBIE MOJIENTH HEKOTOPBIX XMMUYECKHX BEILECTB.
e Mosieny KpuCTaUIMYEeCKUX PEMIETOK.

e Cobupanue npudopa Jist MOITy4eHUs ra3a 1 MpoBepKa ero repMeTUYHOCTH.
¢ Bo3roHka cyxoro JipJa, noJia ujiu HaTaJlnHa.

e ArperaTHble COCTOSIHUS BOJBI.



e Pa3ziesieHre JByX HECMEIINBAOIIUXCS )KUIKOCTEH € ITOMOIIBIO JIEIUTEIbHON BOPOHKH.

o JIucTriiATOp U €ro padora.

e YcraHoBKa iisl GUIBTPOBaHUA U €€ paboTa.

e YcTaHOBKa JJIs BBIIApUBaHUs  e€ paboTa.

e Kosutekius ObITOBBIX NPHOOPOB Ui (PUIBTPOBAHUS BO3/yXa.

e Pasznenenue Kpacsmero BemiectBa (QuiomMacTepa C IOMOIIBIO MeToja OyMa)XHOH
xpomaTorpadum.

e Mozienu alnaoTponHbIX MOAUGUKALMH YyIIIepoaa U Cephl.

e [Tonyuyenue o30Ha.

e IToprpers! U. 5. Bepuemuyca u JI. V. Menneneesa.

e KopoTkonepuoaHbli M UIMHHONIEPUOAHBIA BapUaHTHl Iepuoauudeckon cucremsl [ M.
Meuneneesa.

e KoHCTpyHpOBaHHE HIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYIL.

e Anmnapar Kunma.

e Pa3nioxxeHue GuxpoMaTa aMMOHHUS.

e ['opeHue cepbl U MarHUEBOM JICHTHI.

e [Toprperer M. B. Jlomonocosa u A. JI. JlaBya3sbe.

e OMnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MAaCChl BELLIECTB.

e ['openue ¢ochopa, pacTBOpeHHE MPOAYKTa TOPEHHsI B BOJE M HCCIIEAOBAHHE MOJYyYEHHOTO
pacTBOpa JJAKMYCOM.

e B3auMoelCTBUE COJITHON KUCIIOTHI C IIUHKOM.

e [Tonyuenue runpokcuaa meau(ll) u ero pasnoxeHue Npu HarpeBaHUH.

JlaGopaTopHble ONBITHI

O3HakOMJIEHHE € KOJUIEKLIMEN 1a00paTOPHOM MOCY/IbI.

ITpoBepka repmMeTHYHOCTH MTpHOOpa JUIsl TOJTyYSHUS I'a30B.

O3HakoOMJIEHHE ¢ MUHEpaJIaMH, 00pa3yroIUMU IPAHHUT.

IIpuroToBieHne reTepoOreHHON CMECH MOPOIIKOB CEPBI C JKEIE30M U UX pa3JIEIICHHUE.
B3aumopeiicTBue pacTBOpOB XJIOPUAOB U MOJIUIOB Kallis C paCTBOPOM HHUTpaTa cepedpa.
[Tonyuenue runpokcuna meau(Il) u ero B3aumoielicTBrE C cCepHON KHCTOTOM.
B3anMopeicTBre pacTBopa coabl ¢ KUCIOTOM.

ITpoBepka 3aKOHa COXpAaHEHHs MAacChl BELIECTB Ha NPUMEPE B3aUMOJECHCTBHUS ILEIOYHU C
KHMCIJIOTOM.

9. IlpoBepka 3aKOHa COXPAHEHHs MAacChl BELIECTB Ha NPUMEPE B3aMMOJECHCTBHUS ILEIOYHU C
conbto xenesza(Ill).

10 Pa3noxxeHue nepokcuaa BoJI0poJia ¢ HOMOIbI0 okcuja Mapranna (IV).

11. 3amemnienue xene3oM Meu B METHOM KYIOpOCe.

IIpakT4yeckune padoThI

1. TlpaBuna TEXHUKH O€30MACHOCTH M HEKOTOphIE BHABI pabOT B XMMHUYECKOW J1abopaTopuu
(xabuHeTe XUMHUN).

2. HaGmroieHue 3a ropsimiei cBedoi.

3. AHanu3 nouBbl (aHAJIOT paboThl «OYHCTKA TOBAPEHHOM COJINY).

XN R W=

Baskneiilue npeacTraBuTe I HEOPraHUYECKUX BelleCTB.
KonuyecTBeHHbIE OTHOLIEHHS] B XUMUH

CocraB Bo3nyxa. Ilonatue 00 oObeMHON 1oje () KOMIOHEHTa NMPHUPOJHONW Ta30BOU
cMecu — Bo3ayxa. Pacder o0ObeMa KOMIIOHEHTa Ta30BOM CMECH MO €ro OObEeMHOW J0Jie H
HA000pOT.

Kucnopon. O3on. Ilomydenue xucnopoma. Cobupanue W pacro3HaBaHUE KHCIOPOJA.
XVMHYECKHE CBOMCTBA KUCIOPOJA: B3aUMOJIEHCTBUE C METAJJIaMi, HEMETAJJIAaMU U CIIOXHBIMU
BeuiectBamu. [Ipumenenue kucinopoaa. KpyroBopor kuciaopoja B Ipupo/ie.



Oxcuapl. OOpa3oBanue Ha3zBaHUil OkcHIOB 1O ux (opmyinam. CocraBieHue ¢Gopmys
OKCHJIOB IO MX Ha3zBaHusAM. [IpencraBuTenyu OKCHAOB: BOJA W YIJIEKHUCIBIM ras3, HeraméHas
W3BECTbD.

Bonopoa B npupone. ®uznueckre U XUMHUYECKHE CBOMCTBA BOJAOPOAA, €r0 MOJY4YEHHE U
MIpUMEHEHUE.

Kucnotsl, ux cocraB u ux kinaccudpukanus. Muauxatopsl. Tabmuna pacTBOPUMOCTH.
ConsiHas U cepHasi KUCJIOThI, UX CBOMCTBA U MPUMEHEHHUE.

Conu, ux cocrtaB W Ha3BaHus. PactBopumocTh cojieid B Boje. lIpeacraButenu cosei:
XJIOpU HAaTpusl, KapOoHaT HATpus, pocdar KaabpLus.

[Tocrosnnas ABoraapo. KonumuectBo BemectBa. Monb. MossspHas macca. KpaTHbie
€MHUIBI U3MEPEHHUs KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KWJIOMOJb, MUJUIUMOJSIpHAs U
KHJIOMOJISIPHAsI MAcChl BELLIECTBA.

Pacuersl ¢ MCMONB30BaHMEM MOHATUNA «KOJUYECTBO BEILECTBA», «MOJIAPHAs Maccay,
«IOCTOsIHHAsA ABOTazpo».

3akon ABoraapo. MoisipHEIi 00beM Ta3000pa3HbIX BemecTB. OTHOCHUTENbHAS
IJIOTHOCTh OJIHOTO ra3a Mo JAPYyromy.

KparHble enuHUIBI HU3MEPEHUS — MHIUIUMOJSIPHBIH M KWJIOMOJISPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ ucCnonb30BaHHEM TMOHSATUN «KOJMYECTBO BEIICCTBA», «MOJIApHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSTHHAsA ABOTaIPO».

Pacuersl ¢ ucCnonb3oBaHHEM TMOHSATUN «KOJIMYECTBO BEIICCTBA», «MOJIApHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B», «YUCIO ABOTAAPOY.

I'uapocdepa. KpyroBopot Boabl B ipupoje. Pu3nyueckre 1 XUMUYECKUE CBOMCTBA BO/IBI:
B3aUMO/ICHCTBUE C OKCUAAMM.

OcHoBaHusl, WX cocTaB. PacTBopuMOcTh OCHOBaHHMH B Boje. M3MeHeHHE OKpacKu
WHJIUKATOPOB B IIEJIOYHOM cpene. IlpencraBurenu menouyel: TMAPOKCUIbI HATpUA, Kalusi U
KaJIbLIHSL.

PactBoputens n pactBopéHHOE BelecTBo. PactBopsl. PactBopenue. I'uapatel. MaccoBast
JIOJISl pACTBOPEHHOIO BEMIECTBA. PacdeTsl, CBS3aHHBIE C MCIOJIb30BAHUEM IMOHATHS «MacCOBast
JI0JISI PACTBOPEHHOTO BELIECTBAY.

JleMoOHCTpaL U

* OnpeneneHue coepKaHus KUCIOPOJa B BO3IyXe.

* [lomyueHue KUCIOPOIa PA3IOKEHUEM ITIEPMAHTAHATA KAJIUS M IEPOKCH/IA BOJIOPO/A.
* CoOupaHue KHCIOpoia METOIOM BBITECHEHHSI BO3/1yXa U BOJIBI.

* Pacrio3HaBaHue KUCIOPOJA.

* ['openue maruus, xxenesa, yris, cepsl U hocdopa B KUCIOPOJIE.

» Konnekuust OKCHI0B.

* [Tonydyenue, coOupanue 1 pacro3HaBaHue BOJIOPO/A.

* ['openune Bogopoaa.

* BzaumonetictBue Bonopozaa ¢ okcuaom meau (I1).

» Kostekiust MUHEpaIbHBIX KUCIIOT.

* [IpaBuio pa3daBiieHUs] CEPHON KUCITOTHI.

e Komtekus coien.

* Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHIA U COJIEH B BOJIE.

* HekoTopsele MeTasuibl, HEMETAUIbl U COETMHEHUS ¢ KOJIMYECTBOM BEILIECTBA, PAaBHBIM | MOJIb.
* Moaens MomnsipHOTO 00BEMA ra3000pa3HbIX BEIIECTB.

e Komtekuss ocHOBaHUH.

JlabopaTopHbIe ONBITHI

12. ITomyTHEHME U3BECTKOBOM BOJIBI IIPH MPOIMYCKaHUM YIJIEKHACIIOTO Tasa.
13. ITony4yenue BogOpO/1a B3aUMOICCTBUEM LIUHKA C COJISTHOM KUCIOTOM.
14. Pacno3HaBaHK€e KACIOT C TOMOIIBIO MHIUKATOPOB.

15. '3meHeHue OKpackyu MHIUKATOPOB B IIEIIOYHON Cpejie.
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16. O3HakoOMIIEHHE C TIpernapaTaMy JIOMAIIHeH WK IKOJBHOW alTe4YKu: PaCTBOPAMHU MEPOKCH/IA
BOJIOPO/Ia, CIIMPTOBOM HACTOMKH 0/1a, aMMHUaKa.

IpakTnyeckune padoThl

4. Ilonyyenue, cobupanue 1 pacro3HaBaHUE KUCIOPO/a.

5. Ilonydenue, cobupaHue U paclo3HaBaHUE BOJAOPOAA.

6. IIpuroroBieHue pacTBopa ¢ 3aJaHHOM MacCOBOW JJ0JIE€H paCTBOPEHHOT'O BEILLIECTBA.

OcCHOBHBIE KJIaCChl HEOPTAHMYECKUX COeTMHEHUI

O6o6menue cBeaeHUil 00 oOKcHuaax, HUX KilaccU(PHUKAIUMM, Ha3BaHUSX U CBOICTBaXx.
Crioco0bI moTyueHust OKCH/IOB.

OcHoBanusl, UX Kiaccu(uKaius, Ha3BaHUS U CBOilcTBa. B3aumopeiicTBue ¢ KUCIOTaMH,
KHACIOTHBIMH OKCHJIAMH W COJSIMU. PasiiokeHue HepacTBOPHMBIX OcCHOBaHUH. CrocoObl
MOJIy4EHHUS] OCHOBAHMIA.

Kucnotsl, ux xnaccudpukanuss ¥ Ha3zBaHus. OOmIMEe XUMHYECKUE CBOWCTBA KHCIOT.
B3auMopeiicTBue KHCIOT C METaUIaMHU. DJIEKTPOXUMHUYECKUU psAJl HANpsHKEHUH METaJlIoB.
B3aumoneiicTBue KMCIOT C OKCHIaMU METaloB. B3aumoseiicTBiue KHUCIOT ¢ OCHOBaHUSIMH —
peakiusi HeWTpanu3auuu. B3anmopeiicTBue KucioT ¢ consiMu. [lonydyeHne OECKUCIOPOIHBIX U
KHUCJIOPOJICOIEPIKALIUX KUCIIOT.

Comu, wux kinaccupukauus U CBoOWcTBa. B3ammopeiicTBue coneld ¢ MeTauiamu,
0COOEHHOCTH 3THX peakuuil. B3aumopeiicTBue coseii ¢ coysiMu.

['eneTnyeckue psAapl MeTaula M HeEMeTala. ['eHeTuyeckas CBA3b MEXAY Kiaccamu
HEOPraHUYECKUX BEILECTB.

JlaGopaTopHble ONBITHI

17. B3aumoaelicTBrE OKCH/IA KAJIBLUS C BOJOM.

18. [TomyTHEHME U3BECTKOBOU BOJIBI.

19. Peakuus HeTpanuszanuu.

20. [omyuenue runpokcuaa meau (1) u ero B3anMoneicTBrE ¢ KUCIOTOM.
21. Paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu.
22. BzauMopeicTBrE KUCIOT C METAJIJIAMHU.

23. BzaumopeicTBUE KUCIIOT € COISIMHU.

24. O3HaKOMJIEHHUE C KOJJIEKIIMEH coeil.

25. Bzaumopeiicteue cynbdata meau (II) ¢ xemnesom.
26. BzanmopencTBHE COJIEN C COJSIMM.

27. I'eneTnyeckast CBsI3b Ha MPUMEPE COCIMHEHUHN MEIH.
IIpakT4yeckune padoThI

7. Pemienne 3KCIepUMEHTAIbHBIX 3a]1a4.

IMepuoauueckuii 3akon u [lepuoanyeckas cucrema xumuyeckux jiemenTon JI.U.
MeHaeneeBa U CTpOEHHE aTOMA.

EcrecTBeHHBIE CceMeECTBA XMMHUYECKHX AJIEMEHTOB: WHIEJIOYHBIE U IIETOYHO3EMENIbHBIE
METaJIJIbl, TaJOTeHbl, UHEPTHBIE (OIaropoaHbie) ra3el. AMGOTepHOCTh. AM(DOTEPHBIE OKCUBI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpeitue . . MenneneeBbim [lepunonnueckoro 3akoHa u cozanue um Ilepuognueckoit
CHUCTEMbI XUMUYECKUX JIEMEHTOB.

ATomBl Kak (opma CyIIECTBOBaHHMS XUMHUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEIACHUS O
CTpOCHMH aTOMOB. JloKa3zaTenbCcTBa CIOXKHOCTH CTpoeHus atomoB. OmbiTel Pesepdopra.
[ImanerapHast MOJENL CTPOEHUS aTOMA.

CocraB aTOMHBIX sIep: HPOTOHBbI, HEUTPOHBL. (OTHOCUTENBHAs AaTOMHAs Macca.
B3anMoCBsI3b NOHATUI «IIPOTOHY», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAs Macca.

Mukpomup. OnekTpoHsl. CTpoeHHE SJIEKTPOHHBIX YpPOBHEH aTOMOB XHMMHYECKHUX
aneMeHTOB NeNe 1-20. TIoHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
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N3otonbl. dusnueckuil cMbici cuMBosMKM Ilepuoanueckoit cucrembl. CoBpeMeHHas
dbopmynupoBka [leprognyeckoro 3akoHa. V3MeHEHUsT CBOWCTB 3JE€MEHTOB B MepUOfaxX U
rpymnmnax, Kak QyHKIHs CTPOCHHUS IIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka JJIEMEHTa-MeTajllla U 3JIEMEHTAa-HEMETala 110 HX IIOJIOKEHUIO B
Ilepnonnueckoi cucreMe xuMuyeckux iemMeHToB /. . Menneneesa.

JdemMoHCcTpaumu.

* Paznuunbie hopmbl TAOTHUI] TEPUOTUIECKON CUCTEMBI.

* MoaenupoBanue nocrpoenus [lepuoanueckoit cucremsl Jl. 1. Menaeneena.
* Mopenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.

* Mopenu aToMOB 3J1eMeHTOB 1—3-T0 MeprojoB

JlabopaTopHble ONbITHI.

28. [Tomyyenue ampoTEPHOTO THIPOKCHAA U UCCIIEIOBAaHUE €TO CBOMCTB.

XuMnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN

Honnast xumuyeckast cBsizb. MOHBI, 00pa3oBaHHBIE aTOMaMH METAUIOB U HEMETAJUIOB.
CxeMmbl 00pa30BaHUS MOHHOW CBSI3U JUIsl OMHApHBIX coequHeHHil. MOHHBIE KpUCTAIMYECKUe
peméTky U (pU3MYeCKHe CBOWCTBA BEIIECTB C 3TUM THIIOM peméTok. [Tonstre o GopmynbHOM
€IMHULIE BELECTBA.

KoBasenTHass XxuMudeckasi CBsi3b. DJIEKTPOHHbBIE U CTPYKTypHBIE (hopmynsl. [loHsTre o
BajieHTHOCTH. KoBajieHTHass HemomsipHas cBs3b. CxeMbl 00pa3oBaHUSl KOBAJICHTHOW CBSI3U JJIS
OMHapHBIX coeqUHEHUN. MoJeKyyspHble U aTOMHbIE KPUCTAUIMYECKUE PEUIETKH, U CBOMCTBA
BEILECTB C ’TUM THUIIOM PEIIETOK.

DNEeKTPOOTPULIATENIBHOCTb. PsAn  anexkTpooTpunarenbHocTd. KoBajeHTHas mossipHas
XuMH4eckas cBs3b. umonb. CxeMbl 00pa3oBaHus KOBAJIEHTHOW MOJISIPHOM CBSI3U 1Ji1 OMHAPHBIX
COCIMHEHUN. MOJNEKYJISIpHBIE M aTOMHBIE KPUCTAJUIMYECKHE PEUIETKH, U CBOMCTBA BELIECTB C
3TUM THUIIOM PELIETOK.

Meramunueckass XUMHUYECKas CBSI3b M METAUIMYECKas KPUCTAJUIMYECKAas pPEIIETKa.
CBolicTBa BEIIECTB € TUM THUIIOM pelI€TOK. EnnHas npupona XMMUYECKHX CBS3EH.

Crenenb okucieHus. CpaBHeHHE CTENEHU OKUCIEHUS M BajJeHTHOCTH. [IpaBuia pacuéra
CTeTIeHeH OKUCIIeHUs 1o (popMysiaM XUMHUUECKUX COECIMHEHUH.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakinu. OmnpezneneHue creneHeil OKUCIeHUs Ui
3JIEMEHTOB, OOpPa3yIOIIMX BeElIlecTBa pa3HbIX  KjaccoB. Peakuum HOHHOro oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakiui. OKUCIUTETh U BOCCTAHOBUTENb, OKHCIEHUE U
BocCTaHOBJEeHHE. (COCTaBIE€HUE YpAaBHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKLUN
METOJ/IOM 3JIEKTPOHHOTO OajaHca.

JleMoHCTpan U

* BuneodparmenTsl u crnaiiapl «loHHAs XUMHUYECKask CBA3bY.

* Konneknus BemecTs ¢ MOHHON XUMUYECKON CBA3BIO.

* Mozenu MOHHBIX KPUCTAUTMYECKUX PEIIETOK.

* Buneodparments! u crnaiiapl «KoBajleHTHass XUMUYECKask CBS3bY.

» Koyutekius BemecTB MOJIEKYJIIPHOTO M aTOMHOTO CTPOEHUSI.

* Mozaenu MOJEKYJIIPHBIX U ATOMHBIX KPUCTANINYECKUX PEILIETOK.

* BuneodparmenTsl u crnaiipl «MeTtaminyeckass XMMUYECKask CBA3bY.

» Konnexnus «MeTaiisl U CIIaBbD.

* BzaumonelicTBre 1IMHKa C cepoid, CONsTHOM KucnoToi, xaopuaom meau(Il).
* ['openue maruusl.

* B3auMo1elicTBHE XJIOPHOU U CEPOBOIOPOTHOM BOJIBI.

JlabopaTopHbIe ONBITHI

29. N3roToBieHne MOJIENH, WITIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKON CBSI3H.

HTorosoe noBropeHue
IIpomeskyTouHas aTTecTaUMs
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9 kJIacc

IoBTOpeHue u 00001MIeHHE CBeIeHUIT 110 Kypcy 8-ro kiacca

bunapusie coenuHeHuss. OKCUABI cOeo0pa3yroIre U Hecoeoopasyronme. [ uapoKCuIb:
OCHOBaHUs, aM(POTEepHbIE, KUCIOThL. CpeHNe, KUCITBIE, OCHOBHBIE COJIH.

O06o00menre cBeACHUH 0 XUMHYECKUX peaknusx. Kimaccupukanus XUMHUECKUX PeaKIuil
M0 PA3IMYHBIM OCHOBAHUSAM: COCTaBY M YHCIY pPEarupyrommx u 00pa3yroIIUXCs BEIIECTB,
TerioBoMy  3(dekTy, HampaBlIeHHWIO, HM3MCHCHHIO CTCICHEH OKHCICHHS DJIEMEHTOB,
00pa3yroImx pearupyromre BemecTBa, Gpa3e, HCIoIb30BAaHUIO KATAIN3aTOPA.

[loHsiTHE O CKOpPOCTHM XMMHUYECKOW peakiuu. DakTopbl, BIUAIONIME HAa CKOPOCTh
XUMUYECKUX PEaKUUi: MPUPOJa PEarupyrollux BELIECTB, UX KOHIICHTpalUs, TeMIlepaTypa,
IJI01Iab CONPUKOCHOBEHU S, HAIMUKE KaTanu3aTopa. Karanus.

JdemMoHCTpaumu.

e (O3HaKOMJEHHE C KOJUICKIIHMSIMH METAJIOB U HEMETAIJIOB.

e (O3HaKOMJEHHE C KOJUICKIIMSIMHU OKCHIOB, KHCJIOT M COJICH.

e 3aBHCUMOCTb CKOPOCTH XMMHUYECKOM peaKkuu OT MPUPO/Ibl pearupyroliuX BEIIECTB.

e 3aBUCUMOCTb CKOPOCTH XHWMHUYECKOW pEaKUMH OT KOHIEHTPALMH pPearupyromux

BCIIECTB.

e 3aBHCHUMOCTh CKOPOCTH XHMMHYECKOM peakiud OT IUIONAJu COMPUKOCHOBEHUS

pearupyrouux BemecTB («KUTSIIUN CII0i).

e 3aBHCHUMOCTb CKOPOCTH XMMHYECKOMN pEeaKIuu OT TEMIIEpaTyphl pearupyrominx BEIIeCTB.
JlabopaTopHble ONBITHI.

1. B3aumopelicTBue aMMHaka v XJI0poOBOI0pPOa.
2. Peakuust HeHTpanu3auuu.
3. Habmronenue temnnoBoro ¢ hekra peakiiuu HeuTpain3alii.
4. BzaumoelicTBre cepHOM KUCIOTHI ¢ okcuiom meau (1I).
5. Paznosxenue nepokcuaa BOAOPO/Ia C MOMOIIBIO KaTana3bl KapTodens
6. 3aBUCUMOCTH CKOPOCTH XUMUUYECKOW PEAKIIUU OT MPUPOIBI PEarupyroIINX BEIIECTB HA
mpuMepe B3auMOJICHCTBUS PACTBOPOB THOCYIIb(aTa HaTpHs U XJIopHaa 6apusi, THOCYIb(haTa
HATPHS U COJITHON KHUCIIOTHI.
7. 3aBUCHMOCTb CKOPOCTH XMUMHUUYECKOW PEaKIMK OT IPUPOIbl METAIIOB MPU UX
B3aUMOJCHCTBUH C COJITHOM KHUCIIOTOM.
8. 3aBUCUMOCTBh CKOPOCTH XUMUYECKON PEAKLUMU OT MPUPO/Ibl KUCIOT MPU B3aUMOJIECHCTBUU UX C
JKEIIC30M.
9. 3aBHCUMOCTbH CKOPOCTH XMMHUYECKON PEaKIIMK OT TEMIIEPATypHhI.
10.3aBUCHMOCTH CKOPOCTH XUMUYECKON PEaKIUU OT KOHIIEHTPAIIHH.
11. 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PeaKlUy OT MIIONIAJAN COTPUKOCHOBEHUS
pearupyromux BemecTB.
12. 3aBUCUMOCTBh CKOPOCTH XMMUYECKON PeaKkluy OT KaTaau3aropa.
XuMH4YeCcKHe Peakii B PAaCTBOPAX YJIEKTPOJIUTOB

[TonsTHe 00 AJIEKTPONUTUYECKONW AWCCOIUAIMH. OIEKTPOIUTHI M HEIICKTPOJIUTHI.
MexaHu3M  IUCCOIMAIIMN  DJIEKTPOJMTOB C PAa3JIMYHBIM  XapakTepoM cBs3u. (CremneHb
AIIEKTPONIUTUYECKON Auccoruaiii. CUIIbHBIE U c1a0ble SJIEKTPOIUTEHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPHH DJICKTPOIUTHYECKON aucconuanuu. Kraccudukarms
WOHOB M MX CBOHCTBA. KHCIOTHI, OCHOBaHUS U COJIM KaK dJEKTpoduThl. WX kmaccuduxamus u
U CCOIHAIS.

OOmue XUMHYECKHE CBOWCTBA  KHUCIOT: W3MEHEHHWE OKpPacKd HHIUKATOPOB,
B3aUMOJICICTBHE C MeETa/UlaMH, OKCHJAAMH ¥ THIPOKCHUIAMU METANIOB U  COJISIMHU.
MounekynsipHble ¥ HOHHBIE (TTOJTHBIE U COKPAIIEHHBIE) YPaBHEHUS peakiiuii. XMMHUYECKU CMBICIT
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COKpAIlICHHBIX YPAaBHCHUM. YCIIOBHs NPOTEKAHUS PEAKLUN MEXAY JJIEKTPOJIUTAMHU 10 KOHIA.
Psi1 akTUBHOCTH METAIIIIOB.

OOmue XMMHUYECKHME CBOWMCTBA MIENIOYCH: B3aMMOJICHCTBHE C KHCIOTaMH, OKCHIAMHU
HEeMeTaJuIoB, cojsmMu. OOmmMe XHUMHYECKHe CBOWCTBA HEPACTBOPUMBIX  OCHOBaHUM:
B3aUMOJICHCTBUE C KUCIOTAMHU, PA3JIOKEHUE IIPU HarPeBaHUU.

OO0mue XuUMUYECKHE CBOMCTBAa CpEIHUX COJICH: B3aUMOJEHCTBHE C KHCIOTAMH,
11eJI09aMHy, COJISIMUA U MeTaJulaMH. B3auMoIelcTBUE KUCIIBIX COJIEH CO IIEIIOYaMH.

['uaponns, kak 0OOMEHHOE B3aWMOJICHCTBHE COJIeH C BOJOW. ['MIposv3 conmM CHUIIBHOTO
OCHOBaHUS U clIa0ol KUCIOTHL. ['uaponu3 comu ciiaboro OCHOBaHUS U CHIIBHOM KucCoThL. [kana
pH.

CBoiicTBa KUCJIOT, OCHOBAHHM, OKCHUJIOB U COJI€l B CBETE TECOPUU AIICKTPOIUTHUECKOMN
JUCCOLMALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

JemMoHCTpanmu.
HcnbiTanue BEMECTB U UX PacCTBOPOB Ha 3JIEKTPONPOBOJHOCTh
e 3aBHCHUMOCTH JIEKTPOIPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPALIUH.
e JIBmKeHHE OKPAIICHHBIX HOHOB B 3JIEKTPUUECKOM I10JI€
e Omnpenenenre xapakTepa cpesibl B pacTBOPax COJEH.
JlabopaTopHble ONBITHI.
13. luccounanus cinadbIX 3JIEKTPOIUTOB HAa IPUMEPE YKCYCHOM KHCIOTHI.
14. I3meHeHue OKpacKyu HHIUKATOPOB B KUCIIOTHOU CpeJie.
15.Peakuus HeWTpanu3auuy pacTBOPa WIENOYHU PA3IMYHBIMU KHCIIOTaMHU.
16. IMonyuenune runpoxcuaa meau(ll) u ero B3aumoaeicTBre ¢ pa3muYHBIMH KUCIOTAMH.
17. BzaumoaeiicTBHE CHIIBHBIX KHCIOT ¢ okcuaoM meau (11).
18-20. B3zanmopeiicTBUE KUCIOT C METAJIIAMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-UOH.
22. IlonyyeHue cTyiH KPEMHUEBOI KUCIIOTHI.
23. KayecTBeHHas peakius Ha XJIOPH/I- WIH CyTb(haT-MOHbI
24. I3MmeHeHne OKpacKy WHIUKATOPOB B IIEJIOYHON Cpejie.
25. BzauMozeiicTBrE HIEN0YEH C YIIIEKUCIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. llonyuyenue ruapokcuaa meau (1) u ero paznoxenue.
28. BzaumoeiicTBrue KapOOHATOB ¢ KMUCJIOTaAMHU.
29. llonyuenue runpokcuaa xemnesa (III).
30. BzaumonelicTBue xene3a ¢ pactBopoM cynbdata meau (1I)
IIpakT4yeckue padoThI
1. Pemienne skciepuMEeHTANIBHBIX 33/1a4 110 TeME «DIEKTPOTUTHUYECKAS TUCCOIUAIINS.
HeMmeTtasibl M X COeIUHEHUS

CtpoeHue aTOMOB HEMETAJUIOB M HX mojoxkeHue B Ilepuoanueckoil cucreme. Psn
ANEKTPOOTpHUIATENIbHOCTU. KpHucTanmnyeckue pemeTku HEMETalJoB — IMPOCTBIX BEIIECTB.
Annorponus u e€ npuuuHbl. Ousnyeckue cBoiicTBa HeMeTauioB. OOIIMe XUMUYECKHE CBONCTBA
HEMETAJUIOB: OKUCIUTENbHBIE 1 BOCCTAHOBUTEIIbHBIE.

l"anorensl, cTpoe€HHE WX AaTOMOB W MOJIEKYJH. PU3NYECKHME U XUMHUYECKHE CBOMCTBa
rajoreHoB. 3aKOHOMEPHOCTH MU3MEHEHHUsI CBOWCTB rajlIOr€HOB B 3aBUCHUMOCTH OT MX IMOJIOKEHUS
B [lepnonnueckoii cucreme. HaxoxeHne rajloreHOB B IPUPOJIE U UX MOJYyYEHHE. 3HAYCHUE U
MPUMEHEHHUE TaJIOT€HOB.

["asloreHoBOIOPOIBI M COOTBETCTBYIONIME WM KHCJIOTHI: IUIABUKOBAs, COJISTHAs,
OpomoBoJOpoiHasi, WOAOBOAOpoaHas. ['amoreHuapl. KauecTBeHHBIE peaklUyd HAa TaJOTeHUI-
noHbl. [I[puMeHeHne coeIMHEHNH TaJloreHOB U UX OMOJIOTUYECKask POJlb.

Oo6mas xapakrepuctuka smemeHToB VI A — rpynmnel. Cepa B mpupoje u €€ MoaydeHHe.
AmnoTponHele Moau(UKAIMK cepbl W HX CBOWCTBA. XHUMHYECKHE CBOMCTBAa cepbl U €€
MIpUMEHEHUE.
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CepoBo1OpOJI: CTPOCHUE MOJIEKYIIBI, (PU3MYECKHE U XUMUYECKHE, TIOTyYeHUE U 3HAYCHHUE.
CepoBogopoanas kuciota. Cynabhuabl 1 ux 3Ha4eHue. JIroMruHOPOPHI.

Oxcup cepsl (IV), cepuucras kuciora, cynbdurel. KauecTBenHast peakuusi Ha Cynb(ur-
HOH.

Oxcun cepol (VI), cepnast xucnora, cynbdatsl. Kpucramnorunparel. KauecTBennas
peakuus Ha cysb(haT-HoH.

CepHast KMCII0Ta — CUJIBHBIN 31€KTpOoaUT. CBOMCTBa pa30aBIE€HHON CEPHOM KUCIOTHI, KaK
TUIIMYHOW KHUCIIOTBHI: B3aUMOJICHCTBHE C METajllaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHJAMH,
OCHOBAHMSAMHU M aM(OTEPHBIMU THAPOKCHIAMH, coysiMu. KauecTBeHHas peakuus Ha Cyibdar-
HOH.

OO01as xapakTepucTuKa 3J1IeMEeHTOB VA rpynnsl. A30T, CTpPOGHHE aToMa U MOJIEKYJIbI.
dusnueckue M XUMHUYECKHE CBOWCTBA M IIPUMEHEHHE a30Ta. A30T B IPUPOJE U €ro
Ouosioruueckas poib.

AMMMaK, CTpOCHHE MOJIEKYJIbl U (PU3UYECKUEe CBOMCTBA. AMMMAaYHas BOJA, HaIllaTbIPHBIH
CIHPT, THAPAT aMMHaKa. J(OHOPHO-aKIeNTOPHBIA MEXaHH3M 00pa30oBaHUsl KaTHOHA AMMOHMS.
BoccranoBurenbHble cBoiicTBa amMmuaka. CoinM aMMOHUS M uX npuMeHeHue. KauectBeHHas
peaxIysi Ha KaTHOH AaMMOHHSI.

Oxcuzpl a3ora: HecosneoOpasyrolle M KHCIOTHbIE. A30TUCTas KHCIOTa U HHUTPHTHI.
A30THas KUCI0Ta, €€ IojiyueHue U cBorictsa. Hurpartsi.

®ocdop, crpoenue aroma u amworponus. Pochuasl. Pochun. Okcun docdopa (V) u
oprodochopras kucinora. Pocharer. Dochopubie ynodpeHus. NHCEKTHIIHIBI.

OOmiast xapakrepucTuka 3neMeHToB [V A- rpynmnbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
IPOCTHIX BEIIECTB U COCAMHEHHUI B 3aBUCUMOCTH OT ITOJIOKEHUS 3JIeMeHTOB B [leproamueckoi
cucreMe. Yriepoa. ANIOTpOnHbIe MOAU(PHUKALMU: anMa3, rpadut. AMopHBIN yriiepoa U ero
copTa: caXka, AaKTHUBHPOBAHHBIM yroib. AjcopOuus. XWMHUYECKHE CBOWCTBA YIIIEpoa.
Kokcoxumuueckoe Ipou3BOJCTBO U ero npoaykius. Kapoumisl.

Oxcupn yraepoxa (II): cTtpoeHue Mosekynbl, MojiyueHHE U ero cpoicTBa. Okcun
yraepona (IV): crpoenue MoseKkyinbl, MOJTy4eHHE U €ro CBOWCTBa. YrosbHas kuciora. Comu
YTOJILHOW KUCIIOTHI: KapOOHATHI M THAPOKapOOHATh. TexHIUecKas ¥ MUIIEeBasi COAa.

Heoprannueckue u opraHndeckue BeIlecTBa. YTJIEBOJIOPOJIbl. XUMHUECKOE CTPOCHHE
OpPraHUYECKUX BEIIECTB, KaK MOPSIO0K COSAMHEHHS aTOMOB B MOJIEKYJIE TI0 BAJICHTHOCTH.

MertaH, 3TaH, KaKk OpeAeabHbIe YIIIEBOIOPO/Ibl. DTUIIEH U alleTUIIEH, KaK HenpeaeabHbIe
(HeHaCBIIIEHHBIE) YTIEBONOpOabl. ['opeHue yrieBomoponoB. KauecTBeHHBIE peaknuud Ha
HenpeieabHbIE COSTUHEHNUS.

OTUJIOBBI CHMPT, €ro MOJy4eHHe, MPUMEHEHHE U (PU3HOJIOrHYecKOoe JelCTBUE.
TpexaroMmHbIi cnupT runepuH. KayecTBeHHast peakiys Ha MHOTOATOMHBIE CIIMPTHI. YKCyCHas
— TPE/ICTAaBUTENh KJIacca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u coiicrsa. Kpemuuii B npupoje. CUIMIuAbI U CUJIaH.
Oxcupn kpemuusi(1V). Kpemuuesas kucinora u e€ conu.

[TpousBojacTBO cTekna M LeMeHTa. lIpoayKius CHIMKAaTHOM NPOMBIIIJIEHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, hapdop, pasuac. OnTudeckoe BOJIOKHO.

Hewmeranner B npupope. ®pakiMoHHas HEeperoHKa >HIKOrO BO3Jyxa, Kak CHoco0
MOJTy4eHUsl KUCI0po/ia, a30Ta, aproHa. [lomyuenue gocdopa, kpemHus, xiaopa, noaa.

DNEKTPOIN3 PACTBOPOB.

[TonydyeHne cepHON KHCIOTBI: CHIPhE, XHMH3M, TEXHOJIOTHYECKash CXeMa, MEeTO]
KUIAIIETO CJ10s, IPUHIMIIBI TeJI000MeHa, MPOTUBOTOKA U IUpKysauu. Oneym. [IpousBoacTso
aMMHaKa: CBIPhE, XMMU3M, TEXHOJIOTHUYECKAs CXeMa.

JAeMoHcTpan U

Konnekuust HemeTtannos.

Mopenu KpUCTALTHYECKIX PEIIETOK HEMETAJUIOB: aTOMHBIE H MOJICKYJISIPHEIE.
O30HATOp ¥ MIPUHIUIIBI €T0 PAOOTHI.

I'openue HeMeTauI0B — MPOCTHIX BEILECTB: cepbl, (hocdopa, APEBECHOTO YTIJIsl.
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e (OOpa3ipl raJIoreHOB — MPOCTHIX BEILECTB.

e BsauMopelicTBHE raJoreHoB ¢ METaJUIaMU.

e BrITecHeHue xj10pa OpOMOM MM HOJIAa U3 PACTBOPOB MX COJIEH
e Koeknuus IpupoaHbIX COEIUHEHHUH XJ10pa.

e BsaumopeiicTBue cepsl ¢ METAJUIAMMU.

I'openue cepsl B KUCIOpOJE

Komnexnus cynbuaHbIX pyI.

KavectBenHast peakiust Ha Cynb()ua-nOH

ObecrBeunBaHNE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anMozencTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTBI C MEZBIO.

OO0yrinBaHyue OpraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOM KMCIIOTOM.
Huarpamma «CocTaB Bo3ayxa»

Buneodparmentst u cnaiiasr «[Itnubn 6a3zapbi»

[Tonmyyenue, cobupanue 1 pacro3HaBaHHE aMMHAaKa

PaznoxeHnue buxpomara aMMOHMS

B3aumonencTeue KOHIIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MEJIbIO

['openune u€pHoro nopoxa
Pa3nosxeHne HUTpaTa Kanusi U TOpEeHUe JPEBECHOIO YroJjibKa B HEM
OO0pa3ib! TpUPOTHBIX coeauHeHmi pocdopa.

I'openue pocdopa Ha BO3ayXe U B KUCIOPOJE.
[Toryaenue 6enoro pochopa 1 UCTIBITAHUE €TO CBOHCTB
Komnekuust «O0pa3ubl IpUpOJHBIX COEAUHEHUN YTIepoia»

[Toprper H. [I. 3enunckoro. Ilornomenne akTHBUPOBaHHBIM YITIEM DPACTBOPEHHBIX

BELIECTB UJIU ra30B.
YcTpoicTBO poTHBOrasa
Monenu MoeKy MeTaHa, 3TaHa, ITUJIEHA U alleTUIICHA.

B3aumoneiicTBue 3TueH ¢ GpoMHOM BOJOW U pacTBOPOM IEpMaHIraHaTa Kajusl.
OO01me XuMHUYECKHE CBOMCTBA KUCIOT HA IPUMEPE YKCYCHON KHUCIOTHI
KauecTBeHHas peakiivsi HA MHOTOATOMHbBIE CITUPTHI
Konnexuust «O6pasiibl pUPOIHBIX COSTUHEHUM KPEMHHUS

Konnekuus crekia, KepaMUKH, HEMEHTA U U3JEIUNA U3 HUX
Komrekuust mpoyKIuu CUIMKaTHOW TPOMBIIITIEHHOCTH
Buneogparments! u cnaiiibsl «I Ipou3BoACTBO CTEKIIA U IEMEHTa»
Komnekuust «lIpuponHbie coelMHEHNST HEMETAIIIIOB)

BuneodparmenTs! u cnaiinpl «@pakiioHHast IeperoHKa >KUIKOTo BO3IyXa

Buneopparmentsl u cnaiinel  «[lomydeHue BoOAOpOAa, KHUCIOpOJAa M TajlOTEHOB
AIIEKTPOIIUTUYECKUM CIIOCOOOM»

Monenu annapatoB Ui IPOU3BOJICTBA CEPHOI KUCIIOTHI.

Mopnenp KUIALIEro ciosl.

Mozenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiibl «I Ipon3BoACTBO CEpHON KUCIOTHI
Buneogparments! u cnaiiibsl «IIpou3BoacTBO aMMuaKay
Komnekuust «CpIpb€ A1 NOTy4EHUs! CEPHOM KUCIOTBI»
JlabopaTopHbIe ONBITHI

31. Pacmio3HaBaHue rajJoreHua-nOHOB
32. KayecTBeHHbIE peakllui Ha CYIb(aT-HOHBI
33. KayecTBeHHas peakiusg Ha KAaTHOH aMMOHUS
34. XuMHuecKre CBOMCTBA a30THOM KMCIIOTHI, KaK AJIEKTPOJINTA
35. KauecTBeHHbIe peakiuu Ha pochar-uoH
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36. Ilony4yeHue u CBOMCTBA YrOJIbHON KUCIOTHI
37. KauecTBeHHas peakilusi Ha KapOOHAT-HOH
38. IIponyckaHue yrieKUclIoro ra3a 4epe3 pacTBOp CHJIMKAaTa HaTpUs
IpakTnyeckune padoThl
2. VI3yyeHue CBOWCTB COJISTHOM KHCIIOTHI
3. 3y4yeHue CBOMCTB CEpHOU KUCTOTHI
4. IlonyyeHne aMMuaKa U U3y4€HHUE €ro CBONCTB
5. Ilosny4yeHue yrieKucaoro raza u U3y4eHue ero CBOMCTB
MeTta/uibl M UX COeIMHEHUS

[Tonoxenne MeramioB B Ilepuoamueckoil cucreme xumudeckux saemeHtoB JI. .
MeneneeBa, CTpo€HHE UX aTOMOB M KPUCTALUIOB. MeTajinyeckasl CBsi3b M METaJUITMYecKas
KpUcTajuinueckas pemeérka. @u3nyeckue CBOMCTBA METAJLIOB: 3JIEKTPO- M TEIJIONPOBOAHOCTD,
OTpakaroIasi CIOCOOHOCTh, TNIACTUYHOCTH. CIIaBbI YEPHBIE U [IBETHEIC.

Meramibl Kak ~ BOCCTAHOBUTEIH. DNEeKTPOXUMHYECKUN DSl HaNpsHKEHHM.
B3aumopeiicTBre METaUIOB ¢ HEMETAJIaMU, OKCUAaMH, KUCJIOTAMH, COISIMU. AJTIOMUHOTEPMHUS.
Okcuabl M TUAPOKCUIBl MLIEJIOYHBIX METAUIOB, HMX IOJy4Y€HHE, CBOMCTBA, IPUMEHEHUE.
Baxwuelimme cony mEI04YHbIX METAJUIOB, UX 3HAYEHHUE B KUBOW U HE)KMBOW MPUPOJIE U B KU3HU
YeJI0BeKa.

Okcuabpl U TUIPOKCUIBI IIETOYHO3EMENIbHBIX METAUIOB, MX IOJy4Y€HHEe, CBOWCTBA M
npuMeHeHue. BaxHeinmue conu HIEN0YHO-3€MENbHBIX METAJJIOB, UX 3HAUEHHE B IPUPOAE U
JKU3HU denoBeka. KapOoHaTel ¥ rupokapOOHATHI KaIbITHs.

XKéctkocTh BoABI: BpeMeHHas W mnocTosiHHas. CrnocoObl YCTpaHEHUsS BpPEMEHHOM
séctrkoctu. CriocoObl yCTpaHEeHUs MOCTOSIHHOM XECTKOCTH. VOHUTHI.

CoenvHeHUs alIOMHUHMS B MpUpOJe. XUMHYECKHE CBOMcTBa anmoMuHHSA. OcoOeHHOCTH
OKCHJIa ¥ TUAPOKCHUIA ATFOMUHUS KaK aM(POTEPHBIX COeIMHEHUN. BakHelme comu amoMuHUs
(xopua, cyabdar).

Ocobennoctu cTpoeHust aroma >kesnesa. JKeneso B mpupoze. Baxueiimue pyzasl xenesa.
[Tonyuenue uyryna u cramu. Oxcuasl u runpokcunsl xeneza (1) u (IIT). Conu xenesza (II) u
(IIT). ObHapy>xeHue HOHOB KATUOHOB eJle3a B pacTBOpe. 3HAUEHUE COCIMHEHHH Kenesa.

Koppo3us xummnueckasi ¥ 3JIE€KTPOXUMUYECKAs. 3alIUTa METAJIJIOB OT KOPPO3UHU.

Mertaisl B ipupojie: B cBOOOJHOM BUJIE U B BUe coequHeHu. [lonsaTue o metamtypruu.

Uépnas u LIBETHAs METAJUTYPTHUSL. [Tupomerannyprus, TUAPOMETATYPTHs,
anektpomerayutyprusi. JlomeHHsli mpouecc. IlepepaboTka uyryHa B cTalb. OJIEKTPOJIH3
pacIuIaBoB.
JleMoOHCTpaL U

e BsauMozelcTBUe HATPUsl, JINTUS U KAJIBLUS C BOJIOH.

e ['opeHue HaTpusl, MarHus U JKeJie3a B KUCIOPOJE.

e Bcmbllka TEPMUTHON CMECH.

e BsauMojelcTBUE CMECH TOPOIIKOB CEPHI U JKEJI€3a, IUHKA U CEPHI.

e BisamMmojaeicTBHE aTIOMUHUS C KUCIOTaMH, IIEJT09YaMH U BOJOM.

e BzaumopeicTBHE Kene3a U MEAU C XJIOPOM.

e BzauMojelcTBuE MEIU C KOHLUEHTPUPOBAHHON CEPHOM KHUCIOTOM M a30THOM KHCIOTOMN

(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

Oxpacka IIaMeH! COETUHEHUSAMMU IET0YHBIX METAINIOB

Oxpacka I1aMeH! COEMHEHUSAMU IETOYHO3EMEIBHBIX METAIIIOB

T"amenue n3BecTy BOMOH.

[Tonydyenue &ECTKOM BOABI B3AMMOACHCTBUEM YTIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.
VYcrpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U JOOaBKOM COJIBI.

Ycerpanenne moCTOSTHHON KECTKOCTH JOOABKOM COJIBI.

WoHuTs! 1 IpUHIMN UX AeHCcTBUS (BUACO(PArMEHT).

Komnneknust mpupoIHBIX COEANHEHUN ATFOMUHUS.
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e BuneodparMeHTsl U ciaiiapl «OKCUI ATIOMUHUS U €T0 MOTU(DUKAIIII.
e Jlomyuenue aM(poTEPHOIo rUAPOKCHIA ATTFOMUHMS U HCCIIEI0OBAHNE €T0 CBOMCTB
e Komnexnusa «XUMHYECKHE UCTOYHUKU TOKa»
e Pe3ynbTaThl JIMTEIBHOTO 3KCIEPUMEHTA IO U3YyYEHUIO0 KOPPO3UU CTAJIBHBIX M3JEIUI B
3aBHCHUMOCTH OT YCJIOBHH ITPOLIECCOB
Boccranosnenue menu u3 okcuaa meau (1I) Bogoporom
Buneodparmentst u crnaiiasl «I[[poM3BOICTBO UyT'yHA U CTAIH
Buneodparments! u cnaiiasl «3aemus U3 yyryHa v CTaum
e BuneodparmenTs! u cinaipl «IIpon3BoACTBO aMrOMUHUSA»
JlaGopaTopHble ONBITHI
39. BzaumopeiictBue xenesa ¢ pactBopoM cynbpara meau (I1)
40. ITosryyeHue U3BECTKOBOM BOBI U OIBITHI C HEH
41. Tlonyuenue ruapokcuaos xemnesa (1) u (1)
42.KayecTBEHHbIE peaKIUM Ha KATUOHBI JKeJe3a
IIpakTyeckue padoTnl
6. [Tomyuenue sxecTKOM BOJIBI U CIIOCOOBI €€ YCTpaHEeHUS
7. PemieHne 3KCEpUMEHTANIBHBIX 337a4 10 TeMe «MeTauibh)
XuMHUS U OKpYKAKOLIas cpeaa
Crpoenue 3emnu: sapo, MaHTHs, 3€MHasl KOpa, UX XUMUYECKUil cocTaB. JIutocdepa u eé
XUMH4YeCcKHi coctaB. Munepainsl. Pynbl. Ocagounsie nopoasl. [lone3nsie uckonaemsle.

XUMHYECKUH coCTaB THIPOCchepbl. XMMHUYECKHI COCTaB aTMOC(EPHI.

VCTOYHHMKHM XMMHUYECKOT0 3arps3HEHUs] OKpYy»Karollei cpeabl. ['obanpHble 3K0I0rnyeckue
npoOJeMbl YeloBEeYeCTBa: MAPHUKOBBIA S(P(GEKT, KHUCIOTHBIE OXAW, O30HOBBIC JIBIPHI
MexayHapoiHOE€ COTPYJHMUYECTBO B OOJIACTH OXpaHbl OKpY’Karollei cpeibl OT XMMHUYECKOIro
3arps3HEHUs. «3enéHast XUMUS».

MapkupoBKka ynakOBOYHBIX MAaTE€PUAIOB, JIEKTPOHUKU U OBITOBON TEXHUKH, NPOTYKTOB
MATAHUS, STUKETOK 0 YXOJy 32 OHEHKIOM.

JleMoHCTpanuu
Buneodparments! u cnaiiasl «CTpoeHne 3eMIId U €€ XUMUYECKHI coCTaB
Konnekuust MuHepaioB ¥ TOPHBIX IOPOJT
Komnnexkuust «Pynael MeTaniony
Buneodparments! u cnaiabl «I 1o0ampHbIe SKOIOrHUECKHUEe TPOOIIEMBI YETOBEUECTBAY
BuneodgparmeHTsl U crnaipl 0 CTENEHH 3KOJIOTMYECKON YUCTOTHI TOBAapa
JlabopaTopHblie ONBITHI
43. 3ydeHue rpanuTa
44. N3ydyeHre MapKUPOBOK PA3IMYHBIX BUAOB IPOMBIIIIEHHBIX U TPOJOBOILCTBEHHBIX TOBAPOB
O0o0menne 3HaHUH 110 XMMHHU 32 Kypc OCHOBHOM mIKo0JbI. IToagroroeka k OcHoBHOMY
rocy/1apcTBEHHOMY IK3aMeHy
CrpoeHne aroMa B COOTBETCTBUM C IIOJIO)KEHHEM XMMHMUYECKOTO DJJIEMEHTa B
Ilepnonnueckoir cucreme. CTpoeHME BEHIECTBA: XUMHYECKAs CBS3b M KPHUCTALIMYECKHE
peméTky. 3aBUCHUMOCTh CBOMCTB OOPa30BaHHBIX 3JEMEHTaMM IMPOCTHIX BEIIECTB (METAJJIOB,
HEMETaJIJIOB, OJIArOPOIHBIX Ta30B) OT MOJIOXKEHHUS AJIeMeHTOB B [lepuonnyeckoii cucreme.
Tunonorus HEOPraHNYECKUX BEILLECTB, JIEIIEHUE UX Ha K1acchl U rpynnsl. [IpeacraBurenu.
[Ipu3Haky W ycJOBHS MNPOTEKAHUS XUMHUYECKUX peakuui. TUrmonoruss XuMHYECKHX
peakuuii 1Mo pa3IU4YHbBIM OCHOBaHUSAM. Peakuun uoHHOro oOMeHa. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIHH.
XVMMHUYECKHE CBOMCTBA MPOCTBIX BEUIECTB. XapaKTEpHblE XMMHMUYECKHE CBOWCTBA
coneo0Opa3yloImuXx  OKCUIOB, THUAPOKCUIOB  (OCHOBAaHMM, KHUCIOT M  aM(OTEpPHBIX

THJIPOKCHUIOB), COJIEH.

HTorosoe noBropeHue
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HpOMe)KyTO‘lHaH aTTecranusa

TEMATHYECKOE IIVIAHUPOBAHUWE, B TOM YHCJIE C YYETOM
HHPOI'PAMMDI BOCIIUTAHUSA, C YKASAHUEM KOJHUYECTBA YACOB,
OTBOJUMBIX HA OCBOEHUWE KAXKJIOW TEMBI

TeMaTnyeckoe NMJIAHUPOBAHME MO XMMHUM JJIA o0y4darommxcs 8-9 KJIaccoB COCTaBJIEHO €
yueToMm padoueii MporpaMMbl BOCIUTAHUSA .

B nensax peanmmszanun monynsa «lllkonasHbiil ypok» IIporpamMmbl BoCIUTaHUS MCHOJIB3YHOTCS
crenyomue (HopMbl U BUIBI JIEATEIBHOCTH, OPHUCHTHPOBAHHBIE Ha IICNIEBBIC MPUOPUTETHI,
CBSI3aHHbBIE C BO3PACTHBIMU OCOOCHHOCTSIMHU O0yYaIOLINXCS:

- YCTAHOBJICHUE JIOBEPUTEIBHBIX OTHOLICHUH MEXKIYy VYUHUTEIEeM M €ro Yy4YeHUKamu,
CIOCOOCTBYIOIIMX MO3UTHUBHOMY BOCHPUSTHIO y4YalIUMHCS TpeOOBaHHM W Mpoch0d y4HTEs,
MPUBJICYCHUIO HUX BHHUMAaHHUS K OOCyXJaeMOW Ha ypoke HHGOpMAaIMu, aKTUBU3ALUU HX
MIO3HABATEJIbHON JESATEIbHOCTH;

- MOOYXIeHUE MKOJIHHUKOB COOJIIOIaTh HA YPOKE OOIICTIPHUHATHIC HOPMBI TIOBEJICHUS, ITpaBUiIa
oOmIeHus co cTapmuMu (YYUTENsIMU) U CBEPCTHUKAMH (0OYYarOIIUMUCS), TPUHLIUIIBI Y4eOHOM
JTUCHHUTUTMHBI ¥ CAMOOPTaHU3aIUH;

- IPUBJICYCHHE BHHMMAaHMUS ILIKOJbHUKOB K LEHHOCTHOMY AaCHEKTy H3y4aeMbIX Ha YpOKax
SIBIICHUH, OpTaHu3alus X paOdOThI C TIOJy4aeMOU Ha YPOKE COIUAIBHO 3HAYUMOU nH(popmanmen
— UHUIUUPOBAHUE €€ OOCYXICHUS, BHICKA3bIBAHUS YYALIUMUICS CBOETO MHEHHsI IO €€ MOBOY,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS;

- HUCIOJIb30BaHHE BOCIUTATENBHBIX BO3MOXKHOCTEH CoOlep:KaHHs y4yeOHOro mpeaMmeTa vepes
JIEMOHCTPAILMIO JIETSM MPUMEPOB OTBETCTBEHHOT'0, TPAXKJIAHCKOTO IOBEJCHUS, IMPOSBICHUS
YeN0BEKOI00Us U 100poCcepAeyHOCTH, Yepe3 MoAOOp COOTBETCTBYIOLIUX TEKCTOB ISl UTCHUS,
3a[a4 JUIsl peIIeHuUs, TPOOIEMHBIX CUTYAIIUH 1711 OOCYXKICHHS B KJ1acce;

- MPUMEHEHHE Ha YPOKE HWHTEPAKTUBHBIX (OpPM pabOThl YYAIIUXCSA: HUHTEIICKTYaJIbHBIX,
JIEJIOBBIX, CUTYAI[MOHHBIX WP, CTUMYJIUPYIOIIMX MO3HABATEJIbHYI0O MOTHBALMIO IIKOJIBHUKOB;
JTUCKYCCHUM, KOTOpbIE JAIOT y4YallUMCS BO3MOXHOCTh MPHOOPECTH ONBIT  BEICHUSA
KOHCTPYKTUBHOTO JMAaJiora; TPYNIOBOH padoThl WM paboThl B Tapax, KOTOpbIE y4aT
IIKOJIbHUKOB KOMaH/IHOW paboTe M B3aMMOJICUCTBHIO C APYTUMH JI€TbMH;

- BKJIFOYEHHE B YPOK UTPOBBIX MPOLIEAYpP, KOTOPbIE MOMOTAIOT MOAAEPKATh MOTUBAIUIO IETEU K
MOJIYYCHUIO 3HAHWM, HaJaXUBAHUIO TMO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIICHHH B Kiacce,
MOMOTalOT YCTAaHOBIIEHUIO JOOpOKeNIaTeIbHOI aTMOC(EpPhI BO BpeMs ypOKa;

- opranu3anus medcTBa, HACTABHUYECTBA MOTUBUPOBAHHBIX U SPYJIUPOBAHHBIX YYAIIUXCS HaT
UX HEYCIEBAIOIIMMU OJHOKIACCHUKAMM, NAIOIIETO IIKOJbHUKAM COLUAIbHO 3HAYUMBIN OIBIT
COTPYAHUYECTBA M B3aUMHOM MTOMOIIIH;

- MHULUMUPOBAHUE U TMOAJEPKKA HCCIECIOBATEIbCKON NEATEIbHOCTH IIKOJIBHUKOB B PAMKaxX
peanu3alvy UMHA WHAWBUAYATbHBIX W TPYIIOBBIX HCCIEAOBATEIBCKUX MPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MOKHOCTH MPHOOPECTH HABBIK CAMOCTOSTENHOTO PEIICHUS TEOPETHUECKOMH
poOJIeMbl, HABBIK TEHEPUPOBAHKS U O0HOPMIICHUS COOCTBEHHBIX WJEH, HABBIK YBAKUTEIHHOTO
OTHONIICHHUS] K YYXHM HAesIM, OGOpMJIICHHBIM B paboTax HIpYrux HCCenoBaTeNlel, HaBBIK
MyOJUYHOTO BBICTYIUICHHS TIEpE] ayIMTOPHEH, apryMEHTUPOBAHUS U OTCTAaWBAHMS CBOSH TOUYKHU
3pEHUs.
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8 kiaacc

Ne Tema KoauuecTtBo W3 Hux:
n/n 4acoB K/p n/p
1 HavyanpHble NOHATHA ¥ 3aKOHBI XUMUHU 20 1 3
2 Baxneiimue IpeICTaBUTENN HEOPraHUYECKUX 18 1 3

BemiecTB. KojmuecTBEHHBIC OTHOIICHUS B XUMHUH
3 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUHN 10 1 1
4 Ilepnonnueckuit 3axkon u llepuommueckas cucrema 8 1
xuMudeckux dneMmeHtoB J[. M. MengeneeBa wu
CTPOCHHUE aToMa
5 Xumudaeckas CBSA3b. OKXUCIUTEITEHO - 9 1
BOCCTAHOBHUTEIJIbHBIC PEAKIIHU
6 HToroBoe noBTopeHune 2
7 IIpoMe:kyTOUHASI aTTECTALUS 1 1
Hroro: 68 6 7
9 kJ1acc
Ne Tema KoanuecTBO W3 nux:
n/n 4acoB K/p n/p
1 [ToBTOopenne u 0000IIeHHE CBEACHUN MO Kypcy 8 5
KJ1acca. XMMHUYECKUE PeaKINU
2 XVMHYECKHE peaklluy B pacTBOpax 10 1
3 HemeTamiel 1 X coeTMHEHUS 25 1 4
4 MeTaaisl ¥ UX COSIMHEHHS 17 1 2
5 XUMHS U OKpY>KaroIlas cpena 2
6 OO6006mieHre 3HaHUN MO XMMHMHM 3a KypC OCHOBHOM 6
IIKOJIBI. [ToaroroBka K OcHoBHOMY
rocyaapcTBeHHOMY dk3aMmeny (OI'D)
7 HTorosoe noBropeHune 2
8 IIpomexyTOYHAS ATTECTANMSA 1 1
Hroro: 68 4 7
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B HacTosiel kuure
nponymepoaauo, MPOLIHYPOBAHO H
=
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