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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XHMMHH OCHOBHOTIO 00I1Iero ooOpa3oBaHusi (yriyOJE€HHBIH YpPOBEHB)
COCTaBJIeHA Ha OCHOBE TpeOOBaHMII K pe3yiabTaraM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
mporpamMmMbl  OCHOBHOTO o0miero oOpaszoBanms, mpeacraBieHHbix B @I'OC OO0, c yderom
benepanpHON paboueit mporpaMMbl BOCTIUTAHHUS.

[IporpaMmma mo xuMuu Aa€T MpeNCTaBICHHE O LENiX, OOIIed cTpareruu oOydeHus,
BOCIIUTAHHUSI U Pa3BUTUS OOYYAIONIIMXCS CpPEACTBAMH YYEOHOTrO MpeiMeTa, OIpeeseT
o0s3aTenpHOE MPEIMETHOE COJEpKAaHUE, €ro CTPYKTYpY MO pa3ziesiaM U TeMaM, pacrpeaeieHue
o  KjaccaM, pEKOMEHAYeMYIO TIOCJIEOBAaTEIbHOCTh  HM3YyYeHHS XHMHU C  y4ETOM
MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTHMKH Yy4eOHOro IMpoliecca, BO3PACTHBIX
0COOCHHOCTEH oOyJarommxcs. B mporpaMme Mo XUMHM YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
mpeaMeTa B peaiu3aluu TpeOOBaHWM K IUIAHUPYEMBIM JUYHOCTHBIM, METANpeAMETHBIM U
MPEIMETHBIM pe3ysbTaTaM oOOydeHUuss U B (OPMHUPOBAHMH OCHOBHBIX BHUJIOB Y4eOHO-
MO3HABATENBHON IEATEILHOCTH 00yYaIOUIerocs 0 OCBOGHUIO YUeOHOTO COIEePIKAHMUS.

W3yueHne XWMHUU HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS OPHEHTHPOBAHO Ha
OOLIEKYIbTYpPHYIO ~ TOJATOTOBKY, HEOOXOAMMYIO Ui  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OPUECHTHPOB, PA3BUTHS HHTEIUICKTYAJIBHBIX CIIOCOOHOCTEH M WHTEPECOB OOYYaroIUXcs, Ha
MPOJOHKeHHE 00YUeHHUs Ha YPOBHE CPEeIHEro 001ero oopa3oBaHusl.

3HaHUE XUMUH CITY)KUT OCHOBOH 115t (HOPMUPOBAHHSI MEPOBO33PEHHSI 00YYaIOIIETOCs, €ro
MPEJICTABICHUI O MAaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMUEH
MIPEJICTABJICHHSI O TIPEBPAIICHUSX YHEPTHH U BEUICCTB B MPUPOJIC, O ITYTSIX PEIICHUS II00ATBLHBIX

npoOieM  yCTOHYMBOTO  Pa3BUTHsI  YEIIOBEYECTBA —  CBHIPbEBOW,  DHEPreTUYECKOH,
IPO/IOBOJILCTBEHHOW  TpoOieM, MpoOJieMBbl  JKOJOTHYECKOH  0e30macHOCTH,  MpolieM
3/IpaBOOXPAHEHHMS.

N3ydenune xumuu:

e CIOCOOCTBYET peajH3alliid BO3MOXHOCTEH JUIsi caMOpa3BUTUS U (POpPMHUpPOBAHUS
KYJIbTYpPbI JINYHOCTH O0YyYaIOIUXCsl, UX 00IIel U (yHKIIMOHAIbHON TPaMOTHOCTH;

e BHOCUT BKJIaJ B (OPMUPOBAHWE MBIIIJICHUS W TBOPYECKUX CHOCOOHOCTEH
00ydJaronuxcsi, HaBBIKOB WX CAMOCTOSITEIbHOM  y4eOHOM  J1eATeTbHOCTH,
DKCIIEPUMEHTAJbHBIX M HCCIEIOBATENIbCKMX YMEHUM, HEOOXOJUMBIX Kak B
MOBCETHEBHOM KU3HU, TaK U B MPO(ECCUOHATBHOM JIeITeTbHOCTH;

e 3HAKOMHUT CO CHEHNU(PUKON HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
MPEICTABJICHUN O €MHCTBE MPUPOJBI U YEIIOBEKA, SIBISETCA KIIFOYEBBIM JTAIlOM
B (hOPMUPOBAHHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YUaIOLTUXCS;

e CrnocoOCTBYeT (pOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TMPUPOJIe, K YEIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTMYECKOE
00pa3zoBaHue 00yUJarOIIUXCA.

JlanHble HampaBieHHUs B OOyUYE€HUU XUMHUHU OO0ECIEUMBAIOTCS CIEeNU(HUKON coaep:KaHus
MpeaMeTa, KOTOPBIA SIBISIETCS TIEAArorMuecKy aJIalTHPOBAHHBIM OTPAKEHUEM OIPEICICHHOTO
JTamna pa3BUTHUSI XUMHUH.

YrnyOnéHHbIi Kypc XUMUNA OCHOBHOT'O 001Ier0 00pa30BaHMs OPHUEHTUPOBAH HA OCBOCHUE
00y4JaroIIMMHUCS CHUCTEMBI MEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHMUYECKON XHWMUH,
OCHOBOTIOJIATAIOIINX TPEACTABICHUN OOIIe XWUMHUU U OTICIBHBIX 3HAYUMBIX TOHSATHH
OpraHUYECKON XHUMUH.

CtpykTypa coaepskaHusi IporpaMMbl TI0 XUMHH C(OPMHUpPOBAHA HAa OCHOBE CHCTEMHOTO
noaxoAa K €€ uaydenuto. CojaepraHue CKJIAAbIBAETCS W3 CHUCTEMbI MOHATHUM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMbl TMOHATHH O XuUMUYeckod peakuuu. OOe 3TH CHCTEMBI
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e YUYEHHUS O CTPOCHHMH aTOMa U XMMHUYECKOH CBSI3U;
e IIPEICTABICHUN 00 3JIEKTPOINTUYECKON JUCCOLMALIMY BELIECTB B PACTBOPAX;
* 0 XMMHYECKOM KMHETUKE U TEPMOJUHAMUKE.

B OCHOBYy TeopeTMYeCKMX 3HAaHUM [OJIOKEHBl ASMIMPUYECKU MOJY4YEHHbIE (DAKTHI.
TeopeTnueckue 3HAaHUSA PA3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOIO YPOBHS K JIPyroMy
1 o0ecreunBaoT OOy4YaIOUIMMCA BO3MOYKHOCTh OOBSCHATH W IPOrHO3UPOBATH CBOMCTBA,
CTpPOEHHUE U 00JACTH MPAKTUYECKOTO IPUMEHEHUSI N3Y4aeMbIX BEILIECTB.

OcBoeHue cofepKaHus IPOrpaMMBbl II0 XUMUU ITPOUCXOJUT C UCIIOIb30BaHUEM 3HAHUM U3
paHee M3Y4YEeHHBIX Y4EOHBIX MPEJAMETOB: OKpPYKAIOIMMKA MHp, Ononorus, (usnuka, MareMaTuka,
reorpagusi, TEXHOJIOTUSI, UCTOPHSL.

IIporpaMMa OCHOBHOrO 001ero o00pa3oBaHusl O XUMHM (YIJIyOJIEHHBIM YpOBEHB)
OPUEHTHPOBAaHAa Ha COXpaHEHHE (YHAAMEHTAIBHOIO XapakTepa o0pa3oBaHUsA, cClELU(PUKU
yuyeOHOTrO TmpeaMera MW oOOecreueHHe YCHEeIHOro oOOy4YeHHs Ha CIEAYIOUIeM YypOBHE
oOpa3oBaHus. B mporpaMMe 1o XUMHMM peanu3yeTcssi pa3BMBAIOLIAs U  IpPaKTUYeCKas
HAIpaBJICHHOCTh OOY4YeHUs XMMUH, IudepeHanus o0ydeHns, BKIOYaomas npoGuibHyro
HOJArOTOBKY OOYydYaloUIMXCs M TOCIEYIOIIee CaMOOoIpe/esieHue B BbIOOpE HampaBiIeHUs
00y4eHHs B TPOPIILHBIX KJIACCAX.

VYray6néHHoe M3ydYeHHE XMMMU CIIOCOOCTBYET peayli3aluu 3a1ad MNpodecCuOoHaTIbHON
OpUEHTAllMM M HaIlpaBJIEHO Ha IMPEJOCTaBICHHE BO3MOXKHOCTH KaXI0My OOydaromeMycs
IPOSIBUTh CBOM HMHTEJUIEKTYalbHbIE M TBOPYECKHE CIOCOOHOCTM MHpPU H3YYEHHHM Y4eOHOro
npeaMera, HeoOXOAMMbIE Uit TPONOJDKEHHsT OOpa3oBaHHsl W JajbHEUIICH TpyIOBOM
JESTEIIBHOCTH.

[TIporpamma no xumuu (yriiyOn€HHBI YpPOBEHb) NMpeAHA3HAu€HA JUIsl MCIOJb30BaHUS B
0o0pa30oBaTeNbHBIX  OpPraHU3alMsIX, peAIM3YIOUMX HporpaMMmsl  auddepeHnnpoBaHHOTO
(yrnyon€énHoro, mnpodUILHOTO) H3YUYEHHUs] OTICIbHBIX YYE€OHBIX TMPEAMETOB Ha YPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusl.

OO6pa3oBarenbHble QYHKINNA XUMHH, U3y4aeMOW Ha yriyOJE€HHOM YPOBHE, PEaTU3yIOTCS B
nporecce (OPMHPOBAHUS 3HAHUI OCHOB XMMMYECKOH HAyKH KakK OO0JIaCTM COBPEMEHHOIO
€CTECTBO3HAHMUS, 00JACTH MPAKTUYECKON NEeATEIbHOCTH YENIOBEKAa U OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOW KyJIbTYphl. 3ajaya y4yeOHOro MpeaMeTa COCTOMT B (OPMHPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUW — BOKHEUIINUX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX IOJIOKECHUMH,
JOCTYIHBIX O00OOIIEHUIT MMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B MPHOOLIEHHH K
Hay4YHbIM METOJIaM MO3HAHUS MPHU U3YYEHHH BEUIECTB M XUMHUYECKHX Peakluil, (GopMHUpOBaHUN
Y Pa3BUTUM MO3HABATEIbHBIX YMEHUH U CHOCOOOB JEATENBHOCTH M MX NPUMEHEHUU B yuyeOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MacCHOTO
oOpaleHus C Bel[eCTBAMU B MIOBCETHEBHON KHU3HH.

[lenn wu3ydeHHs XHUMHUH OTPaKalOT HANpPaBICHHOCTh OOY4YeHHs Ha pa3BUTHE U
CaMOpa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ MHTEIUIEKTA U 00N KyIbTYypHI.

W3ydeHre XMMHUH HaIlPaBJIEHO HA JOCTHKEHHUE CIEAYIOUINX LEIei:

e (opMupOBaHME  HWHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
€caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY HPUHATHUIO DELICHHH,
CHOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBUSIM KHU3HH;

e (QopmMHpOBaHME CHCTEMbl XHMHUYECKHUX 3HAHUM KaKk KOMIIOHEHTa €CTECTBEHHO-
HAayYyHOW KapTHHBI MHpa, KaK OCHOBBI JUISl NMOHUMaHMs XMUMHUYECKOH CTOPOHBI
SBJIEHUHN OKPY>KaIOILIEro MUPa, OCBOEHHUE S3bIKa HAYKH;

e mpuobmeHre  OOyyaroImMXCsl K  CaMOCTOSATENbHOM  IMO3HABaTeIbHOM U
UCCIIEIOBATENILCKOM  JIeATENbHOCTH, K  HAyyHbIM  MeToJaM  IO3HaHMS,
dbopMHpoBaHKE MOTHBAIIMY M PAa3BUTHE CIOCOOHOCTEH K M3YyUEHUIO XUMUY;
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e pa3BUTHE Yy 00yYalOUIMXCs MHTEpeca K M3yUeHUIO0 XUMHUH U cepam JesTeIbHOCTH,
CBSI3aHHBIM C XUMHEH, MOTHBALlU K OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOLIETO
npoduIs ¥ HAIIPABICHHOCTH AabHEHUIETo 00yueHus;

e OCO3HAHME LICHHOCTH XUMUYECKUX 3HAHWN B JKM3HM YEJIOBEKA, TOBBIIIEHUE YPOBHS
HKOJIOTUYECKOHN KYJIbTYpbl, HEIPUATUE JCUCTBUMN, IPUHOCSIIMX BPEIl OKPYKAIOIIEH
Cpelie U 340POBBIO JIIOJIEH;

e mpuoOpeTeHue OOYYaIOUIMMHUCSA OIBITa CAaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIETEHIUH ), HEOOXOIUMBIX ISl PA3JIUYHBIX BHJIOB JI€ATEIBHOCTH.

Ha yrny6nénnoe uzydenue yaeOHOro npeamera « XuMus» oTBoauTces 1mo 136 gacoB B 8 u 9
KJaccax (4 gaca B HeZIeI0), Bcero 272 yaca 3a 1Ba roja 00y4IeHHs.

Cornacno yue6Homy miany B 'BOY nuueit 533 ydeOHas Harpys3ka mo XxuMmuu B 8e u 9e
KJaccax cocraBisieT 4 dYaca, KOTOpbIEe pa3iensaioT Ha Xumuio u Xumwus(npaktuka). Ha
IIPAKTUKYM TI0 XMMHUU BbIIEJEHBI B 8 Kiacce 2 yaca U B 9 kiacce | yac; kiacc aenurces Ha 2
rpynnsl. B kypc XuMus(IpakTHKyM) BKJIIOYCHBI J1aOOpaTOpHBIE W MPAKTUYECKHE DPabOTHI, a
TAaKXKE PCIICHUEC MPAKTUKO-OPUCHTUPOBAHHBIX W BBIYHUCIIUTCIIbHBIX 3a1a4.

COJAEP/KAHUE OBYYEHUSA
8 KUIACC

HepBOHaqaanMe XUMHNYECCKHUEC NTOHATHUSA

XuMus — BakHas OOJIaCTh €CTECTBO3HAHUS U TMPAKTUYECKOW ESITeNbHOCTH YelOBEKa.
[Ipeamer xumun. Ponp xumMum B KU3HH UenoBeka. Kparkue cBeieHUss 00 MCTOpUHU
BO3HUKHOBEHHUSI U Pa3BUTHS XUMHHU. XUMHS B cUCTeMe HayK. Tena u BemectBa. Pusnueckue u
XUMHYECKHE CBOMCTBA BEIIECTB. ArperaTHble COCTOSIHUA BelecTB. [IoHATHE 0 TEOPETUYECKUX U
SMIIMPUYECKUX METOJaxX IO3HAHUSA B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaydyHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: Ha0JI0/IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOIEIMPOBaHUE,
BblunciieHne. [lpencraBineHus O HaydyHOM NO3HAHMM HAa TEOPETHYECKOM YPOBHE: HAy4dHbIE
¢akTbl, MpobieMa, TUIOTe3a, TEOPHUs, 3aKOH.

S3pIk XuMHH. ICTOUHUKN XUMUYECKOH HH(OpMAaIHH.

[TonsitTue 0 Meromax pabOThl ¢ XMMHUUYECKHMMH BermiecTBamMu. OOOpyq0oBaHUE IIKOJIBHOU
xuMHuueckoit maboparopuu. [IpaBuna 6e3omacHoro obpaiieHus ¢ BerecTBaMu U 1a00paToOpHBIM
000pyTIOBaHUEM.

Yuctele BemectBa U cMecH. [lpupogHble cMecH: BO3yX, HPUPOAHBIA Tra3, He(Th,
MPUPOJHBIE BOJBI, TOPHBIE MOPOALI W MHUHEpasbl. [IoHATHE O TOMOTEHHBIX M TE€TEPOTECHHBIX
cmecsax. CrocoOsl pazaeneHus cMeceil. OuncTKa BEIecTB.

BemectBa u XuMH4Yeckue peakiuu. ATOMBI M MOJIEKYJbl. XUMHUYECKHE DJIEMEHTHI.
CuMBOJIBI XUMUYECKUX 3J€MEHTOB. IIpocThie U cnokHble BemiecTBa. MeTamibl 1 HEMETaJLIbL.
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOECHHUS.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX DJJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OrmpeneneHre BaJ€HTHOCTH JJIEMEHTOB 10  (opMmyiam
OMHApHBIX COEIMHEHUH U cocTaBieHue (OpMysl OMHAPHBIX COEAMHEHWH IO BaJE€HTHOCTH
aneMeHToB. OTHOCUTENBbHAA aTroMHas Macca. OTHOCUTENbHAs MOJEKyJspHas macca. MaccoBas
JI0JIsl XUMHUECKOT0 JeMeHTa B coenHennu. Haxoxaenue npocreiineil opMyiibl BelIecTBa 1o
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Monsiprast macca cMecu BemlecTB. MosbHas J0JsS XMMHYECKOTO 3JIEMEHTa B COCIUHEHUH.
Haxosxnenue npocreiimiel GopmMysibl BEIIECTBA IO MOJIBHBIM JIOJISM JIEMEHTOB.

Pu3nyecKue U XUMHUYECKHE SIBJICHUS. XHUMHUYECKas PEaKLUHs U €€ MPU3HAKHU. Y CIOBUS
MPOTEKAHUA XUMUYECKUX PEeaKLMil. 3aKOH COXpPaHEHHSI MAaCcChl BEIIECTB. ATOMHO-MOJIEKYJIIpHAs
teopus. JKusHb u nedarenbHocTs  M.B. JlomonocoBa. Xumuueckue ypaBHEHUSA. TUIIbI
XUMUYECKUX PEaKIui (COeAMHEHUs, pa3JIoKEHUs, 3aMelieHus, oOmeHa). Pacdersr 1o
XUMHUYECKUM YPaBHEHUSIM.

DKCMEPUMEHTAIBHOE U3YYEHUE BEUIESCTB U ABJICHUNA. 3HAKOMCTBO C XMMHUYECKOUN MOCYI0M,
Cc mpaBwiamMu paboTel B Jaboparopur U TpHEeMaMH OOpalieHHWsl C J1aOOpaTOpPHBIM
obopynoBanueM. M3ydyeHue u omnmcanue (HU3NISCKUX CBOWCTB 0Opa3IOB HEOPraHUYECKHX
BEIIIECTB — METAIJIOB M HeMeTautoB. Habmronenne gpusnyeckux (TuiaBlieHuE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KHTIEHWE W KOHJICHCAIIUs BOJIbI) M XUMHYECKUX (FOpPEHUE CBEUH,
MpOKAJIMBAaHWE MEAHOM MPOBOJIOKU, B3aMMOJIEUCTBHE COJAbl WJIM MeJa C COJITHOW KHCIIOTOM)
sBieHni. O3HaKOMJICHHE C oOpasllaMH BEIIECTB KoJudecTBOM 1 Monb. HaOmonenwe u
ONHUCaHUe MPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaAKIUi (pa3oKeHHe caxapa, B3auMOJCHCTBIE
CEpHOI KHCIOTHI C XJIOPUIOM Oapusi, MollyueHue U pasnoxkeHue ruapokcuna menu (1) mpu
HarpeBaHuu, B3auMMoJEUCTBHE jxene3a ¢ pactBopom comu meau (II). M3ydenme cmocoOoB
pasznmeneHuss cMecel (C TOMOINBIO MarHuTa, (PUIBTpPOBAaHME, BBINIAPUBAHUE, IUCTHIUIALIMS,
xpomaTorpadusi), MpoBeIeHNEe OYUCTKH MOBapeHHOU coyin. HaOnrojeHne U OnrcaHue OIBITOB,
WJUTIOCTPUPYIOLIUX 3aKOH COXPAHEHHUSI MaCChI.

Baskneiinue nmpeacTaBuTe I HEOPraHUYECKHX BelleCTB

[IpencraBnenuss o razax. Bo3myx — cmech razoB. CocTtaB Bo3ayxa. 3akoH ABOrajapo.
MosnsipHblii 006EM Tra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta3oB. OnpezeneHue OTHOCUTEIbHOMN
MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA MO W3BECTHOW OTHOCUTENIBHOM IJIOTHOCTH.
OOBEMHBIE OTHOLIEHHUS Ta30B MPU XUMHUECKUX PEAKLIUSAX.

Kucnopon — »snemeHT M mnpocroe BemectBo. HaxokieHue Kuciaopoga B IPUPOJIE,
du3nyeckrue U XUMHUYECKHEe CBOMCTBA (peakIMM ropeHus U okuciaeHus). IIpoueccsl oKUCIeHUS B
xuBoil mpupozge. Oxcunpl. Ilpumenenue kuciopona. CrocoObl HOMyYeHUS KHUCIOpPOAa B
nabopatopun M TpomblieHHOcTU. [loHATne o Kartanumzarope. KpyroBopor kuciopojga B
npupone. O30H — ajuioTponHasi MoAuduKanus kuciaopoja. O30HOBBIN ClIOH, €ro 3HaueHue AJs
JKUBBIX OpraHu3MoB. Pa3pylieHne 030HOBOIO Ciosl.

TeroBoil 3pQexT XUMHUYECKOW peakluH, TEPMOXMMMYECKHE YpaBHEHMs, BK30- U
3HJI0TepMHUYeckre peakiuu. TomnuBo. Mcnonp3oBaHue yriisi M1 MeTaHa B KauecTBE TOIUIMBA.
3arpsizHenue Bo3ayxa. [lonstue o mapaukoBoM 3¢ dexre.

Bogopon — »nanemeHT u mpocroe BemecTBo. Haxoxknenue Bomopoga B IPHUPOJE,
¢buznyeckne U XMMUYECKHE CBOICTBa, MPUMEHEHHUE, crlocoObl nonydyeHus. [lonsaTue o kucmorax
u consx. Mcnonp3oBaHne BOIOPO/A B KAUECTBE TOILIMBA.

Bona. ®usnueckue cBoiicTBa Bojbl. Bona kak pactBopureins. PactBopel. HaceieHnHsle n
HEHACBILICHHbIE pacTBOpbl. PacTBopuMocTh BemecTB B Boxae. DakTopel, BIMSIOIMIME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemiecTB. CrocoObl BBIPAKEHUS KOHILEHTpPaLUU
pacTBOpPOB: MaccoBasl JI0JI1 PAacCTBOPEHHOIO BEILIECTBA, MOJIApHAas KOHILEHTpauus. Poib
pPacTBOPOB B MPUPOE U B KU3ZHU YETIOBEKA.

Xumnueckue cBoicTBa BoAbl. [lonsitue 00 ocHoBaHusx. [loHsTne 00 WHAMKaTOpax.
KpyroBopot Bozbl B mpupoje. 3arps3HeHre NpUpOIHBIX BoJ. OXpaHa M OYMCTKA MPUPOJHBIX
BOJI.

Knaccudukanusi Heopranuueckux coeauHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:

/

O

coJ1e00 asywmne :OCHOBHBIG KHCTPTHBIC,  aM(pOTEPHBIE) M HECONeoOpasyromye.
MeR Hﬁﬁlf'y;}%a okcunon. TpuBHanbHbIe Ha3BaHHWA OKCUIOB. DU3MUECKHE U
X Jﬂ: M%M WCTBa OKCHIOB (B3aUMOJCHCTBUE C BOAOW, C KHCIOTaMU U
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[lonsiTe O TUAPOKCHAAX — OCHOBAHUSX M KHUCIOPOACOAEpkaIMX KucioTax. Kucmotsl.
Knaccudukanust kucimor. MexayHapoaHass HOMEHKJIATypa M TPUBUAIbHBIC Ha3BaHHUS KHUCIOT.
duznyueckue W XMMHYECKHE CBOMCTBA KUCIOT (B3aMMOJICMCTBHE C METaulaMH, ¢ OKCHIaMU
METaJUIOB, OCHOBAaHMSMHU M coJiiMH). Psin aktuBHOCTH MetaimioB H.H. bexeroma. ITonyuenue
KUCJIOT. KucaoTel B pupo/ie, NpUMEHEHHE BaXKHEHIIINX KUCIIOT.

OcnoBanus. Krnaccupukanuss OCHOBaHMIA: IIETOYM M HEPACTBOPHUMBIC OCHOBAHHMSL.
MexayHapoiHasi HOMEHKIIATypa OCHOBaHWH. TpuBHanbHbIe Ha3BaHus ocHoBaHWU. Lllenoun, ux
CBOWCTBA (B3aMMOJICHCTBHE C KHCIOTHBIMH OKCHUAAMH, KUCIOTaMH M COJSIMH) M CHOCOOBI
noiy4yeHus. HepacTBopuMbIe OCHOBaHHS, WX CBOWCTBa (B3aUMOJCHCTBHE C KHCJIOTaMH) U
criocoOb! monyueHus. AmdorepHocTs. [ToHsiTue 00 amM@oOTepHBIX THIPOKCHIAX (Ha TpUMepe
THJIPOKCUIOB ITUHKA M aJIOMHHHS): XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C KHCIOTaMHU H
11eJI04aMH) U MTOJIy4YEHHUE.

Conu (cpeanue, KUciable, OCHOBHbBIE, BOIHBIE). MexnyHapoaHas HOMEHKJIATypa COJei.
TpuBuanpHble Ha3BaHUA conel. PU3NYECKUE U XapAKTEPHbIE XUMUYECKUE CBOKMCTBA Ha IIPUMEPE
cpenHux cousied. Ilomydenue coneit. ['eHetmdeckas CBA3b MEXAYy KJIACCAMM HEOPTaHMYECKHUX
COEIMHEHUI.

OKCHepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

e  KOJIMYECTBEHHOE OIIPENIEICHUE CONEPIKAHNS KHCIOPOia B BO3AYXE;

e [OJy4YeHHE, COOMpPAHUE, PACIIO3HABAHUE U U3yUEHUE CBOMCTB KUCIOPO/IA;

e HaOIIOZICHNE B3aMMOJICHCTBHS BEILECTB C KMCIOPOAOM U YCIOBUI BO3ZHUKHOBEHUS
U TIPEKpALCHUs TOPEHUS;

e 03HAKOMJICHHE C 00pa3laMM OKCHJIOB U ONHUCAHUE UX CBOMCTB;

e TMOJy4YeHHEe, COOMpaHUe, PacllO3HAaBaHUE U U3yYeHUE CBOWCTB BOOPO/a (TOpEeHHE);

e B3aumMmojeicTBUE Bonopoaa ¢ okcuaom menu (I1);

e HcCIEelOBaHME  OCOOEHHOCTEH  pacTBOPEHHsS  BEIIECTB € pa3IU4HON
pPacTBOPUMOCTBIO;

e [IPUTOTOBJICHHE DPACTBOPOB C OIPEACICHHOW MAacCOBOM J0JIEH pPacTBOPEHHOIO
BELIECTBA;

e [IPUTOTOBJIEHUE PACTBOPOB C  OMNPENCICHHOWM MOJIAPHOW  KOHIIEHTpauueun
pPacTBOPEHHOIO BELIECTBA;

e  B3aUMOJICHCTBUE BOJIbI C METAJIaMH (HaTPUEM U KaJIbIIUEM);

e  OIpPEIEICHHUE PACTBOPOB KUCIIOT U LIEJIOYEH C IIOMOIIBIO HHINKATOPOB;

e HccienoBaHue 00pa3Ii0B HEOPraHMUECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

e u3yueHue B3aumojnelcTBus okcuzpa menu (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KHUCJIOT C METaJUIAMH, PeaKIIMi HEUTpaau3aluu;

e TMIOJYy4YEHHE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHME OJHOTO METajula JIPYyruM
U3 pacTBOpa COJIH;

e B3aUMOJIEHCTBUE THIPOKCH/IA [IMHKA C PACTBOPAMH KUCIIOT U IIEJI0YEH;

e pElIEHHE DJKCHEpPUMEHTAIBbHBIX 3a7ad 1o TeMe  «OCHOBHBIE  KJaccChl
HEOPraHUYECKUX COEAMHEHUN.

Ilepuoauvecknii 3akon u Ilepuoguyeckas cucreMa XHMHYECKHX JJjeMeHTOB /I,
N. MenpaeseeBa

Crpoenue atoMoB. XuMuueckasi cB3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
[lepBble MOMBITKM KiIaccU(UKAIMKM XUMUYECKUX dJeMeHTOB. [loHstHe o rpymnmnax

/

(CeMeI‘;ICTBaX) CXOIOHBIX DJIEMCHTOB: L[IequHX n IMCJI0YHO3EMCIIbHBIX MCETAJlJlaX, I'aJlOr€Hax,
nneBREMXMENRBRAHKNCARazax. Dnem¢nTer, KOTOpBIE 00pasyloT am(oTepHBIE OKCHUIBI 1
rRARKTRQHHOM NOANUCHIO

CepTudukat 0E42607F1FEPIME N ERETHE pItRBo FY TKpBITHE | [Tepronmueckoro 3akona. Ilepropuyeckas cucrema
LelicTenTeneH ¢ 03I01I02RIRS oniosien?es Jl. M. Menneneepa. KopoTkonepuoanas 1 AMMHHONEPUOAHAS (HOPMBI
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tabmuubl «[leprogndeckas cucrema xumudeckux snmemeHToB J[. Y. Menneneesay. [lepuoast u
rpynisl (A- u b-rpymmsr).

Crpoenue aromoB. CocraB aroMHbIX fanep. M3oronbl. PannoakTUBHOCTB. DJIEKTPOHBI.
DneKTpoHHas OpOuTallb. DHEpPreTMYeckhue YpPOBHM M IMOAYPOBHU aToma: s-, p-, d-opOuTau.
DNEeKTpOHHBbIE KOH(PUTYpallMu M HIEKTPOHHO-Tpaduueckue ¢(opmyiasl aromMoB. Duzndeckuid
CMBICJI TTOPSIAKOBOTO HOMEpa, HOMEpa NEpPHOoJa U Ipymibl 3jeMeHTa. CTpoeHue 3JEeKTPOHHBIX
obonouek aromoB mepBeIXx 20 xumuueckux oaneMmeHToB Ilepuonuueckoi cucremst /.
W. MenpeneeBa: pacnpeielieHUe 3JIEKTPOHOB MO 3HEPreTUYECKUM YPOBHSM, MOAYPOBHSM U
opouTtansaM. @usnueckuii cMpica Ileproanueckoro 3akoHa.

3aKOHOMEPHOCTU U3MEHEHHUS PaInyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpynIiaM U nepuoaam. M3MeHeHrne KHCIOTHO-OCHOBHBIX CBOWMCTB
COEIMHEHUN XMMHMYECKUX 3JEMEHTOB B MEPUOAAX U Ipynnax. XapaKTEepUCTUKAa XMMHUYECKOTO
3JIEMEHTA MO ero noyuoxenuto B [lepuoanueckoit cucreme /1. 1. Menneneena.

3nauenue llepuoauyeckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HAyKH U npakTuku. J[. 1. MeHaeneeB — y4eHblid U IpaKJaHUH.

DNEKTPOOTPULIATEILHOCTh ~ XMUMHYECKUX  3JEMEHTOB. XUMHUYECKas CBS3b. Buasl
XUMUYECKON CBS3U: KOBAJCHTHAs IOJIApHAs CBA3b, KOBAJICHTHAs HENOJSPHAs CBSA3b, MOHHAs
CBs3b. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON U MOHHOM CBSI3U. DIIEKTPOHHBIE U CTPYKTYPHbBIE
(dopMyiibl BemecTB. KaTHOHBI M AaHHOHBI.

Kpucrannuueckue u amopgHble BemiecTBa. THUIBI KPUCTAITUYECKUX PEIIETOK: HOHHAS,
aTOMHas1, MOJIEKYJISIpPHAs U UX XapaKTEPUCTUKH.

Crenenp oxucnenusa. OmnpeneneHue CTENEHEH OKUCICHHS aTOMOB B  OWHAapHBIX
coequHeHUsAX. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl OKUCHEHHS U
BoccTaHOBJIeHUs. Okuciurenun wu BoccraHoBUTenu. (CoCTaBlieHHE YPaBHEHHUHM MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl U pacCTaHOBKA B HUX KOA((UIIMEHTOB METO/IOM
3IIEKTPOHHOTO OanaHca.

OKCHepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3liaMy METaNIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOCHMSI MOJIEKYJ IPH MOMOIIM PUCYHKOB, MOJENEH, DJIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYIT;

IIPOBE/ICHUE OINBITOB, WIIIOCTPUPYIOIIUX MPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pa3ioKeHus, COeTMHEHNs).

MemnpenMeTHMe CBSA3H

Peanuszanus MeXNpeaMETHBIX CBSI3€l IIPU M3YyYEHUHM XMMHUHU B § KJIACCE OCYLECTBIISIETCS
yepes UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHITHM, MIPUHATHIX B
OTJIENIbHBIX €CTECTBEHHBIX HAayKaX.

OO01re ecTecTBEHHO-HAy4YHbIe MOHSTHS: SBJIEHHE (IIpOLlecC), Hay4HbI (akT, TMIOTe3a,
TEOpHsl, 3aKOH, aHaJHU3, CUHTE3, KIacCU(PUKAINs, TePUOIUIHOCTb, HAOII0IEHUE, SIKCIIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOJIEIb.

@usmka: SBICHUS NOPUPOABI, (QHU3MUECKUE SBJICHUS, BEIIECTBO, TeJO, (u3nUecKue
BEJIMYMHBI, €IUHUIBI HU3MepeHus, o0bEM, Macca, arperatHble COCTOSIHME BEIEeCTBa, aToM,
ANIEKTPOH, NPOTOH, HEWTPOH, HOH, MOJIEKYJla, CTPOCHHME TIa30B, >KMJIKOCTEH M TBEPIBIX
(KpHUCTaNIMYECKUX ) TEJI, JIEKTPUUECKHH 3aps/l, KOJTUYECTBO TETIOTHI.

Buonorus: 6uocdepa, horocunres, mpoueccsl 0OMeHa BEIIECTB.

I'eorpadus: armocdepa, rtumpocdhepa, MHHEpPaIbl, TOPHBIE TIOPOABI, IOJIC3HBIC
MCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.
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TexHosorus::  TexHocdepa, MNPAUIBOJACTBO, XUMHUYCCKAE  TEXHOJOTHH,  ChHIPhE,

KonBKYMBHTOBTMG A
ANNIEKTPOHHOU NOANMNCLIO




9 KJIACC

BemecTBo 1 xXumMmuueckas peakuusi

[ToBTOpenue u yriyOiaeHHe 3HAHWKA OCHOBHBIX pa3zeioB Kypca 8 kmacca. Ctpoenue
aToMOB. CBOWMCTBa aTOMOB XHMHYECKUX DJJIEMEHTOB, UX KOJIMYECTBCHHBIC M KayCCTBCHHBIE
XapaKTEPUCTUKH (paguyc, AIEKTPOOTPULATENIBHOCT, SHEpPrus MOHM3ALINHN).
[TocnenoBaTenbHOCT  3alOJIHEHMSI 3JEKTPOHHBIX OpOuTalell aToMOB MallblX IEpUOJOB.
OcoOeHHOCTH  3amlOJHEHMsI  BJEKTPOHHBIX  OpOUTameldl aToOMOB  OOJBIIMX  IEPUOIOB.
Ilepuoanueckas cucreMa XMMUYECKUX 2JIEMEHTOB B CBETE IPEIACTABJICHUN O CTPOEHUHU aTOMA.
CrerneHb OKUCIEHMS U BaJIGHTHOCTb. [IpeacraBineHue o nepuoanyeckoil 3aBUCUMMOCTH CBOMCTB
XUMHUYECKHX  3JIEMEHTOB  (3JIEKTPOOTPHULATENBHOCTh,  OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE
CBOICTBA, KUCIOTHO-OCHOBHBIE CBOICTBA OKCHUJIOB U THAPOKCUIOB) OT CTPOCHUS aToma.

Crpoenue BeuectBa. BemiectBa B TBEpIOM, KHUJIKOM U Ta3000pa3HOM COCTOSHUU. Bubl
XUMHYECKON CBS3HM: MOHHAs, KOBAJCHTHAsl (HEMOJSpHAsi, MOJSpHasi); OOMEHHBIA M JIOHOPHO-
aKLENTOPHBIM MeXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBSI3H.

MexMoneKyIspHbIe B3auMOACHCTBUS (BOAOPOIHAS CBsI3h, CHIIbI Ban-nep-Baanbca). Tumbt
KPUCTAIZIMYECKUX PEIIETOK — aTOMHAas, WOHHAs, MeETaJuIM4yecKas, MOJEKyJIsIpHas — U
OCOOEHHOCTH MX CTPOEHHS. 3aBUCUMOCTb CBOMCTB BEIIECTBa OT THUIA KPUCTAIIMUECKOMN
PELIETKH U BUJA XUMUYECKOMN CBS3H.

OcHOBHBIE 3aKOHOMEPHOCTH NpPOTEKaHUs XuMHueckux peakuuil. Kiaccuduxamms
XUMHYECKMX PEAKLUI 10 pPa3IMYHBIM IpU3HaKaM (MO0 4YHMCIy M COCTaBy Yy4YacTBYIOIIMX B
peakLuy BEUIECTB, M0 TEIIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTENEHEW OKHUCICHHS] XUMUYECKUX
AJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO KaTajau3aTropa, IO arperaTHOMy COCTOSHUIO
pearupyromux BemecTB).

DNEMEHTBl XUMUYECKOW TEPMOJMHAMUKH. DHEPreTHKa XMMHUECKUX peakuui. TernoBoit
3p(deKT XUMHMUECKON peakuuu. OK30- U SHIOTEPMHUECKHE PEAKIMH, TEPMOXMMHUYECKHE
ypaBHeHus. 3akoH ['ecca u ero cieacTsus. BeluuciieHus 10 TEPMOXMMUYECKUM YPABHEHUSM.

[TonsiTHe O CKOPOCTHM XMMHMUYECKON peakiuu. 3akoH JeicTByromux macc. MDakTopsl,
BIMSIONIME HAa CKOPOCTb XMMHUYECKOW peakiuu. DHeprus aktuBauuu. lloHarue o karamuse.
®epmeHThl. UTHrHOUTOpHI.

[TonsiTue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusx. [oHsATHEe 0 XUMHYECKOM
paBHOBecuH, npuHIun Jle Hlatense. YcnoBus cMeneHuss XMMHUYECKOro paBHOBecHs. DakTopsl,
BIMSIOUIME HAa COCTOSHUE XMMMUYECKOTO paBHOBecHd. [IporHosmpoBaHue BO3MOXKHOCTH
MPOTEKaHUs XMMHUYECKUX MPEBpAIleHU B PA3IMYHBIX YCIOBUSX HAa OCHOBE IpEACTaBIECHUN 00
W3YYEHHBIX IEMEHTAaX XUMUYECKON KNHETUKH U TEPMOJIMHAMUKH.

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKIIHH. OKHCIUTENTBHO-BOCCTAHOBUTEIBHBIE
CBOMCTBa XUMUYECKHUX IEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKHUCIIEHUs. BakHble OKMCIUTENN U
BoccraHoBuTenu. Ilepmanranar kamusi  (xapaktepuctuka). CocraBieHHe  ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLUUNH C HCIOJIB30BAHMEM METOJa DJIEKTPOHHOIO
OanaHca.

ONEeKTpoJauTHUECKas Auccouuanus. XHUMHUYECKHE peaklIMu B pacTBopax. Teopus
DJIEKTPOJIMTUYECKON Tuccormaluu. PactBopenue kak Gpu3nko-xuMudeckuid mporecc. [lorstue o
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ruaparax H I_EpI/ICTaJIJIOFI/I,ZlyaTaX. Dne {TPOJIMTBI W HECIJICKTPOJIUTHI. KaTI/IOHI:I, AHHUOHBI.
€CTB C Pa3sjif4HbIM BUJIOM XHUMHUYECKOU CBI3U. CUIIBHBIC U ClIa0ble

MetHAERMERT AR
39&§BJJPPRHH8%M%%E/I&HHH, KOHCTaHTa aucconuanuu. MoHHoe MMPOU3BCACHUC BOJBI.




Bognoponnsliii nokaszarens. MTHAMKATOPBI. DAEKTPOIUTHYECKAS JUCCOLIMALINS KMCIOT, OCHOBAaHUM
U COJIEH.

Peakumu wnoHHOTO OOMEHa. VYCIOBHS NPOTEKaHHWA pPEAKUMHd HMOHHOTO OOMeEHa.
MorekynsipHble, MOJHbIE U COKpAIEHHblE MOHHBbIE ypaBHEHUs peakuuil. CBoiicTBa KHUCIOT,
OCHOBAaHMH W COJIEl B CBET€ MPEACTaBICHUN 00 HIIEKTPOIUTUYECKON HCCOLUAIIHH.
KagecTBeHHbIE peakIMi Ha HOHBI.

I'mppomus cosel. MIoHHBIE ypaBHEHMS THAPONM3a cosei. XapakTep cpelbl B BOJIHBIX
pacTBopax coJeil.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILECTB U SIBJICHUMN:

e 03HAaKOMJICHHME C MOJEISMH KPUCTAIIMUECKUX PEIIETOK HEOPraHUYECKUX BEILECTB
— METaJlIOB U HEMeTauIoB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpHUaa
HaTpHs);

e HCCJIENOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKOM peakUUH OT BO3AEHCTBUS
pas3InYHbIX (PAKTOPOB;

*  ONBITHI, WJUTFOCTPUPYIOLIUE OOPATUMOCTh XUMUYECKUX PEAKIIMIA;

e HCCIIEZIOBAaHHE BJIEKTPONPOBOAHOCTH PACTBOPOB, IMpOLECcCca JUCCOLHUAMU KHUCIIOT,
IIEIOYCH B COJICH;

e [IPOBEAEHUE OINBITOB, WIUTIOCTPUPYIOLIUX MPU3HAKK MPOTEKAHUS PEAKLUN HOHHOTO
oOMeHa (0Opa3oBaHue 0caJKa, BbIIEICHHE ra3a, 00pa30BaHUE BOJbI);

e TMpUMEHEHHE WHIUKATOPOB (Jlakmyca, MeTHiIopamxka U  ¢eHonpTanenHa)
JUIsl OIIPEJIENIEHNs XapaKTepa cpeibl B paCTBOPAX KUCJIOT, OCHOBAHUM U coJiei;

e IIpOBEACHUE OIIBITOB, WITIOCTPUPYIOILUX pUMEPBI OKHCIIMTEIbHO-
BOCCTAaHOBUTENBbHBIX peaKluil (ropeHue, peakliuu pas3yioKeHUs, COETUHEHMS);

e pacro3HaBaHHWE HEOPraHWYECKMX BEIIECTB C MOMOLIbI0 KaueCTBEHHBIX peaKIuil

Ha WOHBI,

e DpELIEHHWE  JKCIEPUMEHTAIBbHBIX  3adad 1o  Temam:  «OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE peakiuuy», «l'uaponus conei», «DIEKTPOTUTHUECKAS
JTUCCOLIAAITUS.

HeMeTa/jibl U UX COeIUHEHUA

OOmas xapakTepucTHKa HeMeTaioB. OCOOEHHOCTH CTPOEHHUST aTOMOB XHWMHUUYECKHX
DJIEMEHTOB, MPOCTBIX BEIIECTB, aLIOTponusa. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
HeMmeTay10B. CpaBHUTENbHAS XapaKTEPUCTHKA COEAMHEHUI HEMETAIIIOB.

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTpPOEHHsl aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (PU3MUEecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMOJIEHCTBHE C MeTajllaMH, HeMeTallJaMH,
BOJIOM, miemodamu). XiiopoBogopos. ComsHas KHUCI0Ta, XMMHUYECKHE CBOWCTBA, IMOJIy4YeHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOa Ha OPraHM3M uelloBeka. BaskHelme Xia0puabl
U X HaxoxjaeHue B npupojie. [lonsaTue o Kucaopoiconepkaiiux KUCI0Tax Xjaopa U UX COJSIX.

VVIA-rpynmel. OcoOEHHOCTH CTpPOEHHs] aTOMOB, XapaKTepHbIE CTENEHH OKHUCIICHHS.
Crpoenue u (usnueckue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA M Cepbl. AJUIOTPOIHBIE
MOIUGUKAIMM  KUCIOpoJa M cepbl. XHMHYECKHE CBOMCTBa cepbl (B3aMMOJEHCTBHE C
HEMeTaJUlaMHM, MeTaJUlaMH, KOHLEHTPUPOBAHHBIMU a30THOW U  CEPHOW  KHUCIOTaMH).
CepoBonoposl, cTpoeHue, (u3MUecKMe U  XUMHYECKHE CBOWCTBA  (KUCIOTHBIE U
BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHIOB.
Cepnucras kuciota u ee conu. CepHast KUCIIOTa, (PU3MUECKUE U XMMHUYECKHE CBOWCTBa (00Imue
KaK MpeACTaBUTENS Kiacca KUCIOT U crneunduueckue). Coau cepHOM KHUCIOThI. XHUMUYECKUE
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pedkiunm, JICAKAMC B OCHOBC llpUMBhPJHeHHOFO CHOCO6a HOqueHI/IH CepHOﬁ KHUCJIOTHI.
[pAORYMEXT PIGAMMACAFPM IPOM3BOJICTBE U CBA3aHHBIX ¢ HUM Tpodeccusx. [Ipumenenue

cmp@ﬁmgﬂmmwm KauecTBg¢HHBIC peakiuu Ha CylnbPUT-, cynbpua- u cyiabdar-
HaxoxjacHue cepbl M €€ CORAUHCHHH B MPHUPOAC. XUMHUYECKOE 3arps3HCHHE




OKpY KaroIel Cpebl COSAMHEHUSIMH Cephl (KUCIOTHBIE JOXK/IU, 3arPs3HEHUE BO3lyXa), CIIOCOOBI
€ro NpeaoTBPAIICHHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTEepHbIE CTENICHU OKUCIICHHUSI.

A30T, pacmpocTpaHeHHWE B TpHpoae, (PUIMYSCKUE U XUMHUYECKHUE CBOMCTBA
(B3auMoJIeliCTBME C MeTaulaMU, BOJOPOJOM, Kucioponom). KpyroBopor azora B mpupoe.
AMMHaK, ero (pu3nuecKkue U XUMMHUYECKUE CBOMCTBA (OKUCIICHHE, OCHOBHBIC CBOWCTBA BOJHOTO
pacTBopa), IpUMEHEHHE U TOoJyueHHue B JabOpaTopuu U MPOMBIIUIEHHOCTU. MOH amMMoHus,
JIOHOPHO-AKIENTOPHBIM MeXaHu3M ero oOpa3oBanus. Conu aMMOHHUS, HX (HUIUUECKUE H
XUMHYECKHE CBOMCTBA (pasloKeHHWE U B3aUMOJACWCTBHE CO IlEJIoYaMH), MPUMEHEHHUE.
KauectBennas peaxius Ha nonsl ammonusi. Oxcupet azora (I, I 111, IV, V). Azotucras kucnora.
A30THasi KHCIIOTa, €€ TMoiydyeHue, (usnueckue M XHUMHUYECKHE CBoOiicTBa (00mue Kak
NpPEJCTaBUTENSl KJacca KHUCIOT M CrenupuyuecKkue), NMpUMEHEHHe. XHUMHUYECKHE pEeaKIHH,
JeKal[e B OCHOBE MOJyYEHHUSI a30THOM KHUCIOTHI B MPOMBIIUIEHHOCTU. HUTpaThl U HUTPUTHIL.
KadyecTBeHHBIE peakuy HAa HUTpAT- W HUTPUT-aHUOHBL. XHMHUYECKOE 3arpsizHEHHE
OKpYKarollel cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE JOXK/IH, 3arps3HEHHE BO3yXa, TTOYBBI 1
BOJIOEMOB).

®dochop, ammorpomHsle Momudburanuu (pochopa (Oenmbrii m kpacHbeii  pochop),
¢u3ndeckue M XMMHUYECKHE CBOMCTBAa (B3aMMOACKHCTBHME C METAJJIaMH, KHCJIOPOJIOM,
raJioreHaMu, KOHLIEHTPUPOBAHHBIMU a30THOM U cepHOM kucnotamu). Oxcunsl hocdopa (111, V),
dochopHas kucnora, puzndeckne 1 XUMUIECKHE CBOWCTBA, rmosrydeHune. KadecTBeHHas peakius
Ha (ocdar-nonsl. [IpeacraBnenus o ranorenuaax pocdopa (111, V).

[ToHsiTHE O MUHEPANBHBIX yI0OpEeHUsX. A30THBIE, POChOpPHBIE, KOMITJICKCHBIE YI0OpEHHS.
XUMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIel Cpe/bl COeIMHEHUsIMU a30Ta U docdopa.

OO6mass xapaktepuctuka ds1aeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIE CTENICHN OKUCIICHHUSI.

VYrnepon, annorponssie Moaupukanuu (rpadur, anmas, ¢pyiiepeH, rpadeH, HaHOTPYOKH),
¢u3nyeckue M XMMHUYECKHE CBOMCTBAa MPOCTHIX BELIECTB (B3aMMOJIECHCTBHE C MeTallIaMH,
HEMeTaJUIaMH, KOHIICHTPUPOBAaHHBIMH a30THOM M cepHOM kucioramu). [lonstre 06 agcopOiuu.
Kpyrosopot yriepona B npupoje. OKcuabl yriepoaa, ux Gu3ndeckue U XMMUYECKHe CBOMCTBA,
JIEIICTBME Ha JKUBbIE OpPraHM3MBbl, MOJYYEHHE U MPUMEHEHHE. ODKOJIOTMYECKHE MpOoOIeMbl
aTMocdepsl, cBsizaHHble ¢ okcuaoMm yriuepoga (IV). VYrombHas kuciora u ee colM, HX
¢uznueckne U XMMUYECKHE CBOICTBa, IojdydyeHWe W npumeHeHue. KapOoHartsl,
ruApokapOOHaThl, UX cBoiicTBa. KadecTBeHHas peakius Ha KapOoHaT-HOHBL Vcmonb3oBaHHe
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIINIEHHOCTH U CEJILCKOM XO031CTBE.

[TepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BELIECTBAX KaK O COEAMHEHUSX Yriepoja:
yIIeBOMOpOAbl (MEeTaH, 3TaH, STWIEH, alleTUJIeH), 3TaHOJ, TJIMIEPUH, YKCYCHas KHCIOTA.
[TpupoaHble HMCTOYHHMKH YIJIEBOAOPOAOB (Yrosib, HPUPOAHBIM ra3, He(pTh), MPOAYKTHI HX
nepepaboTKy, UX PoOJb B OBITY M MNPOMBINUIEHHOCTH. [loHSATHE O OMONOrMuYecKHd Ba)KHBIX
OpPraHMYECKHUX BEIECTBAX — JKUPaX, OCJIKax, YIriaeBoJax — M HMX POJIM B KM3HHM YeJIOBEKa.
EnnHCTBO OpraHUYecKrX U HEOPTaHMYECKUX COSAMHEHUH.

Kpemuuii, ero ¢usnueckue M XHMHUYECKHE CBOWCTBA (B3aUMOACWCTBHE C METaJIaMH,
KHCJIOPOJIOM, YTIIEPOJIOM, TajloreHaMHt), MOJIydeHre U MpuMeHeHue. Poib KpeMHus B pupoje u
texHuke. Okenp kpemuus (IV), kpeMHUeBast KUCIOTa, CUIUKATBI: (PU3HMUECKHE U XUMHUYECKHUE
CBOICTBa, MOJIyU€HUE U NIPUMEHEHHE B OBITY M NMPOMBIIIIEHHOCTU. BaxkHeliue crpouteabHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobrmembl Ge3o0macHOTO
HCIIOJIb30BaHUs CTPOUTENBHBIX MAaTEpUajIOB B MOBCEAHEBHON KU3HU.

bop. OcobGenHoctu crpoenus aroma. OOmme mpenacraBieHus o0 (UIUYECKUX H
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XUMHYECKUX CBOMCTBax. bopHas kuciora.

3 J'I'EIlEKTP OHHI-\I-(%M I'I% I'I(I%C €HUE BEILECTB U ABJICHUIL:
° 03HaK0Mf%HHe E’ 00pasmamMu PUPOJTHBIX XJIOPUIOB (TaIOTEHUIOB);




e MPOBEACHUE OIBITOB, OTPAKAOIMUX (U3MYECKHE W XMMHUYECKHE CBOWMCTBA
TaJIOTEHOB U UX COCIUHECHMIA;

® M3yYECHHUE CBOMCTB COJITHOM KHUCIIOTHI;

e I[IPOBEJECHUE KAUYECTBEHHbIX DPEaKLUUH Ha XJIOpHI-, OPOMHUA- M HOIUA-UOHBI U
Ha0JII0/IeHUE MPU3HAKOB UX NPOTEKAHMUS;

e 03HAaKOMJICHME C 00pa3LaMHU Cepbl U €€ MPUPOJHBIX COCIUHEHUIH;

e HaOmoaeHHe mpolecca oOyriIMBaHUs caxapa Moj JeHCTBUEM KOHLUEHTPUPOBAHHOMN
CEPHOH KHUCIIOTHI;

e H3yYeHHE XMMHYECKHX CBOWCTB pa30aBICHHON CEPHOM KUCIIOTHI,

e IIPOBEJECHUE KAUYECTBEHHBIX pEakUMi Ha cyabpua-, cyabQUT- U CyibdaT-uOHBI
¥ HaOJII0/ICHHE IPU3HAKOB MX MPOTEKAHUS;

e O3HaKOMJICHHME C (PM3UYECKUMHU CBONCTBAMM a30Ta, (hocopa W UX COEIUHEHUH,
o0pa3maMu a30THBIX U (hOcPOPHBIX yI0OpeHHii;

e [OJyYyeHHE, cCOOMpaHMe, PAaCllO3HABaHUE U M3YyUeHHE CBOICTB aMMMaKa, U3yuyeHHUE
CBOMCTB COJICH aMMOHUSI;

e IIPOBEJCHUE KAYECTBEHHBIX PEAKLMI HAa HMOH aMMOHHUS, HMUTPUT-, HUTpPAT- U
dochaT-noHBI M U3ydEHUE MPU3HAKOB UX MPOTEKAHMS,;

e U3y4YCHHUE B3aUMOJCHCTBMSI KOHLUEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MENBIO,
CBOWCTB (oc(HOpPHON KUCIOTHI U €€ COJICH;

e O3HAaKOMJICHME C MOJEISIMU KpPUCTAJUIMYECKMX pELIeTOK anmasa, rpadura
U QymepeHa, ¢ MpoIEeccoM aACcoOpOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTUBOIa3a;

e [OJy4YeHHE, COOMpPAHUE, PACIIO3HABAHUE U U3yUEHUE CBOMCTB YIJIEKUCIIOTO ra3a;

e [IPOBEJCHUE KAYECTBEHHBIX PEaKLUMH Ha KapOOHAT- M CHJIMKAT-UOHBI U M3y4YEHUE
MPU3HAKOB UX MPOTEKAHUS;

e H3yuYeHHE B3aMMHBIX MPEBPAIICHNH KapOOHATOB U T'UAPOKAPOOHATOB;

e O3HAaKOMJIEHHE ¢ 00pa3llaMu MPUPOJHBIX KapOOHATOB U CUJIMKATOB, C MPOAYKIUEH
CHWJIMKaTHOM IIPOMBIIIEHHOCTH;

e pEelIeHHE SKCIEPUMEHTAIBHBIX 3a/7ad No TeMe «BaxHellne HeMeTalibl U HUX
COEIUHEHUS.

MeTajliibl M UX COEAMHEHHS

O6mue cBoiicTBa MeTayoB. O0IIast XapaKTEPUCTUKA XUMUYECKUX JIEMEHTOB — METAJIIOB
Ha OCHOBAaHMM MX MNojoXeHus B Ilepuoanueckoil cucrtemMe XUMHYECKHX DJIEMEHTOB [l
U. MenneneeBa u ctpoeHusi aromoB. Meramisl A- u b-rpynn. CtpoeHne npocThiX BEIIECTB —
METaJuIoB. MeTajuinyeckasi CBsI3b U METaUNIM4YecKas KpUCTAJUINYecKas pelieTka (MIpUMHUTHBHAS
KyOuueckas, OOBEMHO-IICHTpPUPOBAHHAs KyOudeckasi, TIpaHElEHTPUPOBAaHHAs KyOudeckas,
reKcaroHajbHas IUIOTHOYIAKOBaHHAsA). 3aBUCHUMOCTb (PU3MUECKUX CBOMCTB METAUIOB OT
CTPOCHHUSI KPUCTAIIIOB. DJICKTPOXUMUUYECKUN Psl HANPsKEHUN MeTauioB. OO0Ime XUMUIECKUe
cBoiictBa MertayuioB. OOmmMe crnocoObl MOMYYEHUS METAUIOB, METALTyprus. JIEKTPOIU3
paciyiaBOB U pacTBOPOB COJIEW Kak OJUH K3 CHOCOO0B moiydeHus: MeTtayusioB. llonarue o
KOPPO3MH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI MX OT Kopposuu. CriaBbl (CTajb, YyT'yH,
JIOpaTIOMUHAK, OpoH3a). [I[puMeHeHre MeTaIJIOB M CTUTABOB B OBITY W MPOMBIIIJIEHHOCTH.

Memannwt A-cpynn

[Ilenounbie MeTauIbL: MOJOkKEHNUE B [leproauyueckoil cucTeMe XUMAYECKUX 3JIEMEHTOB /1.
N. MenzienieeBa, CTPOCHHE KX ATOMOB, HaXO)KIIGHI/Ie B npupoac. PU3MYECKUE U XUMUUYECKUE
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CBOJCTBA (Ha Il I;HP € Har H ¥ Kayus), Yionyderue. OKCHIbI ¥ THAPOKCH/IBI HATPUS U KaJIHsl.
pARKIME E@p&ﬂk"ﬁ JUIOB U UX COeIMHEHMN. bruomornueckas ponb HaTpUs U KaJusl.

”EIEII&BHE&M%%CBQMHH MafHUH W KajnplMil: mosiokeHne B Ilepumomgmueckoii
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npupozae. PU3nyecKkue U XUMUYECKHE CBOMCTBA MarHusl U Kajblus. BaxkHeume coeqnHeHUs
Kbl W MarHus (OKCHJ, TUIPOKCHI, COJH), CBOMCTBA, NMpUMeHeHHe. JKecTKOCTh BOJBI U
cnocoOkbI ee ycTpaHeHust. KpyroBopot Kajibiusi B IpUpoJIE.

AnmoMunuii: mnionoxkenue B Ilepuoauueckoil cucremMe XHUMHUYECKMX dieMeHToB /I
W. MenpeneeBa, CTpoe€HHE aToMa, HaxoXKJIeHHE B mpupoge. Dusznyueckrue M XUMHUUYECKUE
CBOMCTBa amOMUHUA. AMPOTEpHBIE CBOWCTBA OKCHJA U TUIPOKCUIA aimtoMuHus. [IpuMeHneHnue
AJIIOMUHUS U €TI0 CIIJIaBOB.

Memannwt b-2pynn

OOmass xapakTepucTuka MeTalioB b-rpynn (moOOYHBIX MOATPYMM): MOJIOKEHHE B
[lepuonnueckoii cucrteme xuMuueckux 3neMeHToB /. Y. MenneneeBa, 0COOEHHOCTU CTPOEHUS
aTOMOB. SIBIeHME «IpoBajia» 3JIEKTPOHA Ha MPUMEPE CTPOEHHUs aTOMOB XpoMa, Meau, cepedpa.
BanenTtHble cocTosiHUS aTOMOB d-2JIEMEHTOB, CTENEHU OKHUCIIEHUS aTOMOB B COEJIMHEHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB U THIPOKCUIOB META/NIOB OT 3HAYEHUS
CTENEHM OKHCIEHHUS JJIEMEHTa B COCIMHEHHWUM (HAa NpPUMEpPE COEIMHEHUH Xpoma).
[lepBoHavabHBIE TPEACTABICHUS O KOMIUIEKCHBIX COETMHEHUSIX.

Menp u cepedpo: CTpoeHUE aTOMOB, CTeNIEHU OKUceHus1. OO0IIMe KpaTKUe MpeICTaBICHUS
0 (U3MYECKUX U XUMHUYECKHX CBONCTBaX MPOCTHIX BELIECTB (B3aUMOJEWUCTBUE C KHCIOTAMU-
OKHUCIIHUTENSAMH), 00 MX OKCHJAxX, FMAPOKCUIAX U COJAX, UX npumeHeHuu. [IpeacraBnenus oo
aMMHUAYHbIX KOMIUIeKcax cepebpa u menu. KadecTBeHHbIe peakIMU Ha KaTHOHBI Meau (2+) u
cepeodpa.

[{unk: cTpoeHHME aTroma, CTENEeHb OKHUCIEHHUS. XapaKTepUCTUKAa (PU3NYECKUX M
XUMHUYECKMX CBOWMCTB, NpUMEHEHHE, aM(OTepHble CBOWCTBA OKCHAA U TUAPOKCUIA.
KauecTBeHHbIe peakliui Ha KATUOHBI IIUHKA.

Keneszo: crpoenne aroma, crerneHu okuciaeHus. Haxoxnenue B npupone. Ousnyeckue u
XUMHUYECKHE CBOICTBa JKele3a, IpUMEHeHue. buonorumyeckas poiap xeneza. OKcuusbl,
ruapokcuabl U comu okeneza (II) m xenmesa (III), mx cocrtaB, cBoiicTBa M MOIy4YEHHUE.
KauecTBeHHBIE peakiuy Ha KaTHOHBI jkeie3a (2+) u xenesa (3+). UyryH u cTaip — CIUIaBb
xene3a. [IpoM3BOACTBO dYyryHa U CTald. OKOJOTMYECKUE TNPOOJIEMBbl, CBS3aHHBbIE C
METaJUTypruue€CKUMU IPOU3BOACTBAMMU.

OKCHepUMEHTAIbHOE U3yUYEHHUE BEILIECTB U SIBJICHUI:

e O3HaKOMJIEHHE ¢ 00pa3llaMu METaJUIOB U CIJIaBOB, NX (PU3HMUECKUMHU CBOICTBAMH;

e  MOJEIMPOBAHUE METANINYECKON KPUCTAIUIMYECKOW PELIETKH;

e U3Yy4YCHHE B3aUMOJCHCTBUS METAUIOB C BOAOW, C PacTBOPAMH COJIEM U KHUCIOT,
HCCJIEIOBAHHUE TIPOIECCOB AJIEKTposin3a pactBopoB xyopuna menu (II) m momgmma
KaJlisl, KOPPO3UU METAIIOB;

e U3Y4YCHHE OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHJIOB KaJbIUs U HATPUSI C BOJOU, HX
TUAPOKCUAOB — ¢ OKcuaoM yriepona (IV) u kucnoramu;

e H3y4YeHHE CBOMCTB KapOOHATOB U I'MIPOKApPOOHATOB KaJbIIHs, )KECTKOM BOJIBI;

e H3y4YEHHE NPOLIECCOB MOTYUEHUS THIPOKCUIIOB JKENe3a, NX XUMUYECKUX CBOICTB;

e W3YyYCHHE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIUi HAa WOHBI (MarHus,
KaJbIusl, AIFOMUHUS, IIUHKA, XKene3a (2+) u xenesa (3+), meau (2+);

e Ha0NIOZIGHWE M OINMCAaHUE OKpPAIIMBAaHUS IJJAaMEHM HWOHAMM HATpHUs, Kajus
U KaJIbLIUS;

e uccienoBaHue aMm(pOTEPHBIX CBOMCTB T'MJIPOKCHIA aTIOMUHUS, THIPOKCHIA XpoMa
(IIT) u TuapOKCHUIA TTHKA;

e pelIeHHE SKCIEepUMEHTANbHbIX 3a7auy 1o Teme «BaxHelmme MeTamabl U UX
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COCANMHCHMW . \

OOKYMEHT nNognnMcCAH
SNERTPBHO PRI Peaa




BemecTtBa u Marepualibl B IOBCEIHEBHOM JKU3HM 4ENIOBEKa. BakHellnue BewiecTsa
MaTepuaibl, 00JIacTH MX NpUMEHEHHus. be3omacHoe HCMONb30BaHHE BELIECTB U XUMHUYECKHUX
peakuuii B ObITy. [lepBast moMOIIb TPU XUMHUYECKHUX 05KOTaX U OTPABJICHUSIX.

HoBele maTepuanel 1 TeXHONOTUH. [[pUHIMIBI «3€71€HON XUMUN.

OCHOBBI 3KOJIOTMYECKOM TI'pPaMOTHOCTU. XUMHUS U 3J0pOBbE. 3HAUYCHHE H3YyYaEMBbIX
XUMHUYECKHX DJIEMEHTOB U MX COCAMHEHUN AN (YHKIIHMOHHPOBAHUS OpraHHM3Ma 4YeJOBEKa.
[TonsiTre 0 310pOBOM 00pa3€e KU3HHU.

XUMHYECKOE 3arps3HeHHE OKPYKaIoILIEeH cpebl. DKOIOruuecKrue npoOaeMbl, CBI3aHHbIE C
COEMHEHUSIMH YIIIEpOJa, a30Ta, cepbl, TsKeNlblx meramioB. [lonstue o IIJIK. Ponp xumuu B
pEIIEHUH IKOJIIOTUYECKUX MPOOIEM.

DOKCIEpUMEHTAIbHOE W3y4YeHHE BEIISCTB U SIBJICHUIN: O3HAKOMJICHHE C O00pa3mamu
MaTepuaioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJMMEpPHBIE MaTepuabl), ONpeAeeHue KUCIOTHOCTH
MPUPOJIHBIX BOJ, MOJICIMPOBAHME Ipoliecca 0Opa3oBaHUsI KHUCIOTHOTO IO/, U3Y4YEHUE €ro
BO3JICUCTBUS HA MaTEpHUAJIbI.

IloBTOpEeHue U 00001MIeHHe 3HAHUI OCHOBHBIX Pa3/iesioB KypcoB 8—9 kiaccoB

[lepuonnueckuii 3akoH u Ilepuoanueckass cucreMa XUMUYECKHX 3JIEMEHTOB B CBETE
MPEACTABICHUN O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
3JIEMEHTOB M X COEIMHEHMI B MepUOJaxX U rpymiax.

CrtpoeHue BelecTBa B TBEPIIOM, KUIKOM U Ta3000pa3HOM COCTOSIHUU. Buapl xuMuueckon
CBSI3U. 3aBUCHMOCTb CBOMCTB BEUIECTBA OT THUNA KPHUCTAUNIMYECKOM pEUIeTKH U BHUJAA
XUMHYECKOMW CBSI3H.

Knaccudukanus XMMHUYECKHX peakIuil Mo pasIu4HbIM IpusHakam. [IpornosupoBanue
BO3MOKHOCTH TPOTEKAHHS XMMHYECKUX IMPEBpAlICHUN B DPA3IMYHBIX YCIOBHUSX HAa OCHOBE
MPEACTABICHUI XUMHYECKOU KUHETUKU U TEPMOIUHAMUKHU.

XUMHYECKHE peakiuu B pacTtBopax. [wuaponus coseir. Peakiuu  okucieHus-
BOCCTaHOBJIEHUS. DJIEKTPOIIN3.

CBolicTBa KUCJIOT, OCHOBAHUM U COJIEH B CBETE MPEACTABIECHUN 00 3JIEKTPOIUTUYECKOM
JUCCOIMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSIX.

Mescnpeomemnnle ceasu

Peanuzanus MexnpeaIMeTHBIX CBSI3eH MPH M3yYEHUU XUMHU B 9 KIlacce OCYILECTBISETCS
Yyepes UCIOIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHA, MIPUHATHIX B
OTOCIIBHBIX €CTCCTBCHHBIX HayKax.

OO0mmue ecTecTBEHHO-HAy4YHbIE MOHSTH: SBJIeHHE (IIPOIECC), HAYUHBIM (PakT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAJIN3, CHHTE3, KJIACCU(DUKAIINS, TTEPHOJUIHOCTD, HAOIIOICHHUE, YKCIIEPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOIEIb, TEXHOJIOT U, MATEPUAIIHI.

®dusnka: BEIECTBO, TEJIO, (PU3NUECKUE BEJIMYMHBI, CIUHHUIIBI U3MEPECHHsI, Macca, 00BEM,
KOJIMYECTBO TEIJIOTHI, aTOMBl U MOJIEKYIIbI, arperaTHbIe COCTOSTHUE BEIIEeCTBA, CTPOSHUE Ta30B,
KHUJIKOCTEH W TBEPAbIX (KPUCTANIMYECKUX) TEJ, KPUCTAJUIMYECKash peIIeTKa, 3JEKTPOH, SIpO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIUI, U30TOMNBI, KBAaHTHI, PAIMOAKTUBHOCTD, albda-, OeTta- u
raMMa-u3JIy4eHHe, OJIIEKTPUYECKUN 3apsj, IPOBOJHHUKH, IIOJIYNPOBOJHUKHU, JHUIJIEKTPUKH,
COJTHEYHBIH CIIEKTp, pa3JIoKeHHUE OEIOro CBeTa B CIIEKTP.

buonorus: skocucrema, Ouocdepa, ¢GOTOCHHTE3, TIPOIECCHl OOMEHa BEIIECTB,
MUHEPATbHBIC YIOOPEHUS, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdhepa, rtuapocdhepa, MHHEpPAIbl, TOPHBIE TOPOABI, TOJIC3HBIC
HCKOTIaeMble, TOIUTHBO, BOJHBIE PECYPCHI, TUTaHETa 3eMJIsl.

TeXHOJ'IOFI/ISIZ CTpOI/ITeJ'H)HI)Ie TEXHOJIOI'NU, CCHBCKOXOSﬂﬁCTBeHHBIe TEXHOJIOTUH,
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ICXHOJIOI'MH :)JlCKlpUHHUFl llpUMblLLlJICHHUQTI/I, HAHOTCXHOJOI'NHU.

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO




IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOI'PAMMBI 110 XM HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA (YIJIYBJIEHHBIM YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATbBI

JInaHOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOrPaMMbl OCHOBHOTO O0IIIEr0o 00pa30BaHus TOCTUTAIOTCS
B XxoIe OOy4YeHHS XUMHUU B CIUHCTBE Yy4YeOHOW H BOCIUTATEIILHON JESITEIBbHOCTU
o0pa3oBaTeNnbHOIl  OpraHuM3allid B  COOTBETCTBUM C  TPAAMIMOHHBIMU  POCCHICKUMU
COIIMOKYJIbTYPHBIMH W JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TPHUHATHIMH B OOIIECTBE
IpaBUJIaMd ¥ HOPMaMHU MOBEJIEHHUS U CIIOCOOCTBYIOT IMPOLIECCaM CaMOIO3HAHUS, CaMOPa3BUTHUS
Y COLMATM3AIUN 00YJarOIIIXCSI.

JIn4HOCTHBIE pPE3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJICTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M pACHIMPEHHUE OMBITA ACSITEILHOCTH Ha €¢
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHHUS:

MPOSIBIICHUE IIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAYUHOMY H
HUCTOPUYECKOMY HACIICUIO, TOHUMAHUE 3HAYCHUS XMMHYECKOH HAYKH U TEXHOJIOTHH B KH3HU
COBPEMEHHOT0 00IIIeCTBa, B pPa3BUTHH SKOHOMHKHU Poccuu u CBOETo peruoHa;

2) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJCTaBICHUE O COLHUATbHBIX HOPMAaX W MPaBUIAX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJUICKTHBE, TMPOSIBJICHUE KOMMYHHMKATHBHOW KYyJIbTYphl B Pa3HOOOpPa3HOH COBMECTHOM
NEeSITEIbHOCTH;

CTpEMJICHHE K B3aMMOIIOHMMAHMIO U B3aUMOIIOMOIIM B Mpolecce yueOHOH U BHEY4E€OHOM
JEeSITEIbHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IIOBEJCHHE M IIOCTYIKHM CBOWX TOBAPHUIICH C IO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBUI MOCTYIKOB;

3) dopMupoBaHHS IIEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKUE  MPEJICTaBICHUs O  BEIIECTBE M  XUMHYECKOHW  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M HEOOXOJIUMBIC /IS TIOHUMAHUS
CYIITHOCTH HAYyYHOU KapTUHBI MUDA,

OCO3HAHWE IIEHHOCTH HAYYHOTO IIO3HAHUS [UISl Pa3BUTHS KAXKIOTO 4YeJIOBEeKa W
MIPOU3BOUTENBHBIX CHJI O0IIIECTBA B LIEJIOM, POJIH M MECTa HAyKU «XUMHUSD» B CUCTEME HAYIHBIX
MPEJICTABICHUA O 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3AUMOCBSI3SIX YEIOBEKa C MPUPOTHON
U TEXHOJIOTUYECKOU Cpeioi;

MO3HABATEIIbHAS MOTHBAIMS M HMHTEpPEC K OOYYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOpPa30BAHUIO, K HCCIEIOBATENbCKON JIEATEIHHOCTH, K OCO3HAHHOMY
BbIOOpPY HaMpaBiIeHUS U YPOBHS AallbHEHIIIEr0 00y4eHuUs,

4) BocnuTaHusl KYJbTYPbI 310POBbSI:

OCO3HaHUE [IEHHOCTH )XKM3HHU, OTBETCTBEHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 370pPOBBIH 00pa3 JKU3HMU, OCO3HAHUE IIOCIICJCTBUH WM HENPHITHE BPEIHBIX MPHBBIYCK
(ynotpebneHusi alkorojsi, HAPKOTHUKOB, KypeHUs), HEOOXOIUMOCTH COOJIOJCHHS IpPaBUI
0C30MacHOCTH TIpH OOpalleHUHd ¢ XHUMHYSCKAMHU BEIIeCTBAMH B YYEOHBIX M IKHU3HECHHBIX
CUTYaIUsX;

S) TPy/10BOT0 BOCIIUTAHUSA:

dbopMUpOBaHUE IEHHOCTHOTO OTHOIIEHUS K TPYAOBOH JEATETbHOCTH KaK €CTeCTBEHHOM
MOTPEOHOCTH YeJIOBEKa M K MCCIICIOBATEIILCKON JCSITEILHOCTH KaK BBHICOKO BOCTPEOOBAHHOH B
COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHEH, B TOM 4Hcie K Mpodeccusim
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Hay9qHOH C(EPbl, OCO3HAHNC BO3ZMOKHOCTH CaMOpealln3allui B 3TOU cdepe;
O OKYktkld THeddnCdtnnTanus:
AJIEKTPAMHOMBAROMGI N OTHOIIEHNS K MPHUPOJE KaK MCTOUYHHUKY KM3HM Ha 3emie,




MOBBIIIEHUE YPOBHSA HKOJOTHYECKON KyJIBTYpHI: NPHUOOpETEeHHE OIbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLEHKUM HMX BO3MOXKHBIX IIOCIEACTBHM Ul OKPYXKAIOUIEH Cpeabl; OCO3HaHUE
r7100aTbHOTO XapakTepa SKOJIOTMYeCKHX Mpo0ieM M IyTeil HMX pelIeHus; CIOCOOHOCTb
IIPUMEHATh 3HAHUsA, MOJIy4aeMble NPU HM3YyYCHUM XMMHM, A PELICHMs 3a[ad, CBSA3aHHBIX C
OKpPY’KaIOILeH CPeloil; aKTUBHOE HEIIPUATUE JEUCTBUM, IPUHOCAIIUX BPE OKPYXKAIOLIEH Cpeae;
OCO3HaHME CBOEH POJIM KaK Ipa’KAaHWHA U MOTPEOUTENS B YCIOBUAX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTMYECKOW Y COLMAIIBHOM CPeNl; TOTOBHOCTh K YYACTHIO B IPAKTUYECKOM NEATEIBHOCTU
9KOJIOTMYECKON HaIpPaBICHHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pe3yabTaThl 00YyYarOUINXCsl, OCBOUBIIMX IMPOrpaMMy IO XMMHU OCHOBHOTO
o0miero o0pa3oBaHus, BKIIOYAIOT:

YCBOGHHE  MEXKIUCHUIUIMHAPHBIX  (MEXIPEAMETHBIX)  MOHATUH,  OTpa)KarolMx
MaTepHajJbHOE €AMHCTBO MMpa M MPOLECC MO3HAHUs (BEIECTBO, CBOWCTBO, SHEPIHsl, sBJICHHE,
HAYYHbIH (aKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEOpHs, HaOIIoJeHue, W3MEpeHHe,
UCCIIeIOBaHKE, SKCIIEPUMEHT U JIPYyTHE);

OBJIQJICHHE YHUBEPCaAIbHBIMHU y4eOHBIMU NEeUCTBUSAMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATUBHBIMH, PETYISTUBHBIMM), BXKHBIMU JUIsl TOBBILIEHUS 3(()EKTUBHOCTH OCBOCHHUS
coJepkaHusi y4yeOHOro mpeamera, (OPMUPOBAHMSA KOMIETEHIMM, a TakKe IPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH 00yHaloIUXCs B Kypce XUMUH;

CIIOCOOHOCTh MX UCIOJIB30BaTh B YUEOHOH, M03HABATEIbHON U COLMATbHON IPAKTHKE.

ITo3HaBaTeabHbIE YHUBEPCAJBbHBLIC yqeﬁm)le JelcTBUS

ba3oBble 1ornyeckue neiicTBus:

YMEHMSI HCIOJB30BAaTh IIPUEMBI JIOTMYECKOIO MBIIUIEHUS IPU OCBOCHMM 3HAHUMU:
pPacKpbIBaTh CMBICH XMMHMYECKHX TMOHSITUHW (BBLAENATh WX CYLIECTBEHHBIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C IPYTUMH MOHSATHIMMU); aHAJTU3UPOBaTh, CPABHUBATh, 0000IIATh,
BbIOMpaTh OCHOBaHUS JJs KiIacCU(UKAIMM M CUCTEMATHU3alMM XHUMHUYECKHUX BEIECTB U
XUMHYECKMX peaklMi; yCTaHaBIMBaThb HPUUYMHHO-CJIEICTBEHHBIE CBS3M MEXAYy OOBEKTaMu
U3YUYEHHsI; CTPOMTH JIOTMYECKHE PACCYXJIEHUS (MHAYKTHBHBIC, JAETyKTUBHbIE, IO AaHAJIOTHH);
npejyiaraTb KpUTEPUM U BBIABIATH OOIIME 3aKOHOMEPHOCTH M MPOTHBOPEUHs B M3y4aeMBbIX
npoueccax M SBIEHUSX; MPOBOJUTH BBIBOABI U 3AKIIOUYEHMS; YMEHUS NPHUMEHATH B IIPOLIECCE
MO3HAHUS MOHATUS (MPEAMETHbIE M METAIllPEeIMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEINH,
UCTIOJIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MOJAEIbHBIC MPEACTABICHUS — XUMHYECKUN 3HaK
(cMMBOJI PJIeMEHTA), XUMHUYecKass popMmyJia U ypaBHEHHE XMMHUECKON peakiuu — Mpu pelieHun
y4eOHBIX 3a/1a4; C YYETOM 3THUX MOJENBHBIX MPEICTABICHUNA XapaKTepH30BaTh H3ydaeMble
XUMHUYECKHE BEUIECTBA U XUMUUECKHE PEaKIUU.
ba3oBble mHcciegoBaTelbCcKHe eCTBHSA (MeTOAbl HAYYHOr0 IO3HAHUS BeLIECTB U
SIBJIEHMH):

YMEHMSI IPUMEHATh METO/Ibl HAYYHOT'O ITO3HAHUS BEUIECTB U SIBJICHUNM HAa SMIUPUUECKOM U
TEOPETUYECKOM YPOBHSX B Yy4eOHOM TO3HaBaTEIbHOW M MPOEKTHO-HUCCIEN0BATEIbCKON
JESATEIHOCTH;

YMEHHMsI MCIIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUSA U
CaMOCTOSITENIbHO CTAaBUTh BOIIPOCHI; AHATU3UPOBaTh (DAKThI, BBIABIATH U (OPMYIHPOBATH
po0JeMy, ONpedesTh 1eJdb U 33/1a4i, COOTBETCTBYIOIIUE PEIICHUI0 MPOOJIeMbl; IpeaiaraTh
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OHI/IcaTeJIbHﬁ&I/IHI/I OOBSCHUTEIbHYIO YHIOTE3y M OCYIIECTBISTh €e MPOBEPKY; YMEHHS
npoRQHHM EQMM%IMMHX MIapAMETPOB, BBIUMCIIEHUS, MOAEIUPOBaHHUE, HAOIIOAEHUS
u %@5%& @gﬂﬂﬂﬁ?@ MBICIIEHHBIE), CaMOCTOSTENBHO IPOTHO3UPOBATH PE3YJIbTATHI,




dbopmynupoBaTh 0000IIIEHUST U BBIBOJBI [0 PE3yJIbTaTaM MPOBEICHHOTO OIbBITA, UCCIICIOBAHUS,
COCTaBIISITh OTYET O MpOoieTaHHON padoTe;
Pabora ¢ unopmanmeii:

YMEHHsI OPUEHTHPOBATHCS B PA3NUYHBIX UCTOYHHMKAX HMH(QOpPMAIMK (HAYYHO-MOMYJIsSpHas
JaUTEepaTypa XHMMHUYECKOTO COZEp)KaHUs, CIpPaBOYHBIE TOCOOMS, pecypchl MHTepHeTa);
aHAIM3UpPOBaTh  MH(OpPMALMIO W  KPUTUYECKHM  OLEHUBAaTh €€  JIOCTOBEPHOCTh U
HENIPOTUBOPEUNBOCTh, OTOMPATh M MHTEPIPETUPOBATH MH(DOPMAIIHIO, 3HAYUMYIO ISl PEIICHUS
yueOHOM 3alayl; YMEHHUs MPUMEHSATb pa3jMuHble METOAbl M (OPMYIUPOBATH 3aMPOCHl MpPU
noucke u otoope nHpopManuu, HeoOXOAUMON JUTS BHITOJHEHHUS YU€OHBIX 33/1a4; UCTIOIb30BATh
MH(OPMALIMOHHO KOMMYHUKATUBHBIE TEXHOJOTUM M PpA3JIMYHbIE IOMCKOBBIE CHCTEMBI;
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (OpPMY TMpeACTaBlIeHUs HWHPOPMAIUU (CXEMBI,
rpaduku, nuarpaMMsbl, TaOJIULIbI, PUCYHKH U Apyrue GopMbl); YMEHHUS UCIOIb30BaTh HAYUHBIN
S3BIK B KAUECTBE CPEICTBA PAOOTHI C XUMHUYECKOW MH(POPMAIUEH; MPUMEHATh MEKIIPEIMETHBIC
(pusnyeckue u MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI, (OpMYIIbI, a0OpEeBUATYpPHI, HOMEHKIIATYPY,
UCTIONB30BaTh W MPEeoOpa3oBBIBATh  3HAKOBO-CUMBOJIHMYECKHE CPEJCTBA  HATJISTHOCTH.

KOMMyHHKaTI/IBHI)Ie YHUBEPCAJIbHBIC y‘-leﬁl—[l)le JelcTBUA:

1) ymenus oO1eHus (MMCbMEHHOM U YCTHON KOMMYHUKALIUHN):

NPEICTABIATh IOJIyYE€HHBIE PE3yJIbTaThl IO3HABATEIBHOM NEATEIbHOCTH B YCTHBIX HU
NUCHbMEHHBIX TEKCTaxX; ITyOJUYHO BBICTYNATh C MPE3CHTALUUEH pe3yJbTaTOB BBIMOJIHEHUS
XMMUYECKOI0 3KCIEepUMEHTa (Mcciae10BaTelbCKON J1abOpaTOpHOW MM MPaKTUYECKOH paloThl,
y4eOHOT0 MpPOEKTa); B XOJ€ Auaiora U (MiIM) AUCKYCCHHU 3a/JaBaTh BOIPOCHI MO OOCYKIaeMOn
TE€Me U BbICKa3blBaTh HJEU, (POPMYJIHPOBATh CBOU NPEIJIOKEHHS OTHOCHTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u.

2) yMeHHsl yueOHOT0 COTpYIHUYECTBA (IPYIIOBast KOMMYHUKAIUSA):

y4acTBOBaTh B TPYMINOBBIX (hopMax pabOTHI: IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, ONpeneNnsaTh CBOI POJb, PACMPELIIATh 3a1a4d MEXIAY WICHAMH TPYIIIBL; BBITOIHSITH
CBOIO 4acTh pabOThI, KOOPIAMHUPOBATH CBOU JEHCTBUA C AEUCTBUSAMM APYIUX UICHOB KOMaH]bI,
OTIpeNeNATh KPUTEPUH TI0 OICHKE KAdecTBa BBIOJHEHHOH pPa0OTHI; pemaTh BO3HHKAIOIINE
npoOjeMbl Ha OCHOBE ydeTa OOLIMX HMHTEPecOB M COIJacOBaHMs IO3MILMH, y4acTBOBaTh B
00CyX/1IeHur, 0OMEHe MHEHHSIMH, «MO3TOBOM IITypMeE» B IPYTUX (popMax B3aMMOJCHCTBHSL.

PeryisiTuBHBIC yHMBepcaibHbIe yueOHbIe AeiicTBUSA

OBnazneHre YHUBEPCAIbHBIMU YYEOHBIMH PETYJIATUBHBIMU JIEHCTBUSMHU BKIIOYAECT
pa3BUTHE CaMOOpPraHU3allui, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM UHUCIIE:

yMeHMs pemiarh y4deOHble M MCCIEI0BaTENbCKUE 3aJjaud: CaMOCTOSITEIbHO BBIOMpATh
croco0 pemieHus y4eOHOM 3aj1aun (CpaBHMBATh HECKOJBKO BAPHAHTOB pEIEHUs, BBHIOWPATh
Haubosee MOAXOIAIIUNA C YYEeTOM CaMOCTOSTEIbHO BBIJEIIEHHBIX KPUTEPHEB), IMIAHHUPOBATH
CBOIO PabOTy IpH pelIeHud yueOHOM MM Hccae10BaTelbCKON 3a/1aui; Ha OCHOBE MOJTYYEHHBIX
pe3ynbTaToB (GOpMyIHUpoBaTh OOOOIIEHHS] U BBIBOJIbI, MPOTHO3UPOBATH BO3MOXHOE pa3BUTHE
IIPOLIECCOB; AHAJIU3UPOBATH PE3YJbTAThl: COOTHOCUTH CBOM JACUCTBHA C IUJIAHUPYEMBIMHU
pe3yibTaTaMHi, OCYILECTBISTh CAaMOKOHTPOJb  JESTENbHOCTH; KOPPEKTUPOBATH  CBOIO
JIESATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

' NMPEAMETHDBIE PE3YJIbTATDHI

. OOKYMEHT NognMMCAH

' j <) nEﬂppgupqm@ﬁW@@Ry OCBOCHHSI TPOTpaMMBbl [0 XHUMHH OCHOBHOTO OOILIEro
00pa3oBaHusl Ha YIIIYOJICHHOM YPOBHE MMEIOT OOIIEe COJEp)KaTelbHOE SAPO C MPEAMETHBIMU
Ce?T”qJ”KaT OE4%}%§§§H££§?&%@% 808%153 %JBEEE , COTTIaCOBAaHBI MEX]y COOOM, YTO MO3BOJSET PEaTn30BBIBATH
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yriIyOleHHOEe HM3y4YeHHE KaK B PAaMKax OTHENbHBIX KJIACCOB, TaK M B paMKax pealu3aluu
UHAUBUYAJIbHBIX 00pa30BaTENbHBIX TPAeKTOpPUH, B TOM UHCIE MCIOJB3Ys CETEBOE
B3auMoJieiicTBue opranuzanun. [1o 3aBepuieHnn peanus3anuy IporpaMMbl YIriTyOJI€HHOTO YPOBHS
o0yyaroluecs: CMOTyT JIeTajlbHEe OCBOUTh MAaTE€PHAJ, OBIAJETh PACIIMPEHHBIM KPYTOM MOHATHH
U METOZIOB, PELIaTh 3a/1auu 00JIee BBICOKOTO YPOBHS CIOKHOCTH.

[IpenmerHble pe3yabTaThl BKIIOYAIOT: OCBOEHHE OOYYAIOLIMMMCA HAyYHBIX 3HAHHM,
YMEHUH U CHOCOOOB JNEHCTBHM, crielM(pUYecKuX i MPEeaIMETHON 00sacTu «XHUMHUSA»; OCHOBBI
HAy4YHOT'O MBIIUICHUS; BUbI IEATEIBHOCTH 10 MOJyYEHUIO HOBOTO 3HAHUS, €T0 MHTEPIIPETaLuHy,
IpeoOpa30BaHNI0 U NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX U PEaJbHBIX KU3HEHHBIX YCIIOBUSX;
o0ecrneynBaoT BO3MOKHOCTh YCIEITHOIO 00y4YEeHHsI Ha CIe1yIOIEeM YPOBHE 00pa30oBaHuUs.

K koHuny oOy4deHusi¢ 8 knaccey oOyuaromerocs OyayT cQOpMUPOBaHbI CIEAYIONINE
IPEMETHBIC PE3YNIbTaThl U3YUYCHHSI XUMHUU Ha YIITyOJICHHBIM YPOBHE:

e DACKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIIOHSATHHA: aTOM, MOJIEKYJIa,
XUMHUYECKHHM 3JIEMEHT, MeTajUl, HeMEeTaJl, aJUIOTPONMs, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEILIECTBO, CMECh (OJHOPOAHAsT M HEOJHOPOJHAs), BAJEHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAasi W MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas JI0JI1 XMMMYECKOTO »JJEMEHTa B COEIUHEHMH,
MOJISIpHBIA 00BEM, OTHOCUTEINIbHAS IJIOTHOCTh Ta30B, OKCHUJI, KUCIOTa, OCHOBAHHUE,
COJb, aM(OTEPHBIH OKCHJI, aM(OTEPHBIH THIPOKCHA, XHMHUYECKas peaKius,
KJaccu(uKalus peakuid: peakuuu COCIUHEHUs, PEaKIMU PA3JIOKEHUs, peaKu
3aMelleHus, peakuuu oOMeHa, 7K30- M SHIOTEPMHUECKHUE pPEaKIMH; TEIIOBOI
3¢ ¢exT peakuuu; sApO aroma, IEKTPOHHBIA CIIOW aToMa, aTOMHas OpOUTalb,
paauyc aroma, XMMHUYecKasl CBs3b, MOJSPHAs W HEMOJSpHAs KOBAJEHTHAs CBA3b,
UOHHasi CBsI3b, HOH, KAaTHOH, aHMOH, pPAacTBOpP, MaccoBas JI0Js BEIECTBa
(IpolieHTHAasl KOHIIEHTpalLlusl) B PacTBOpE, MOJIIpHAs KOHIEHTpallMs BellecTBa B
pacTBope; ANEKTPOOTPULATENIbHOCTh, CTENEHb OKHUCIIEHUS, OKUCIMTEIU U
BOCCTAaHOBUTEIIH, OKHCJICHHE u BOCCTaHOBJICHHUE, OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU, METOJ] 3JIEKTPOHHOr0 OanaHca;

e WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATUN U MPUMEHAThH 3TH
MIOHATHS TIPH ONMCAHUH BEIIECTB U MX MPEBPALICHU;

e HCMOJb30BATh XUMHUYECKYIO CHMBOJIMKY JJISi COCTaBJIE€HUs (OpPMYN BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

e OMNpEneNsATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEJAMHEHHSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPHHAJJIEKHOCTh BELIECTB K
OTpeNIe]IEeHHOMY KJIacCy CO€AMHEHWH 1o (opMmysiaMm, BHIbl XUMHUYECKOW CBS3H
(KOBaJIGHTHOM 1 MOHHOI) B HEOPTraHUYECKUX COCTUHEHMSIX;

® PACKpBIBaTh CMBICT 3aKOHOB COXPAaHEHMs MacChl BEIECTB, IMOCTOSHCTBA COCTaBa,
Ilepnonnueckoro 3akona J[. W. MenneneeBa, aTOMHO-MOJEKYJSIPHOW TEOPHH,
3aKOoHa ABOTaJpoO W €ro CIEACTBUN, TMPEICTaBIEHUH O HAy4YHBIX METO/Aax
MO3HAHUS, B TOM YHCJIE OKCIEPUMEHTAIBHBIX M TEOPETHUYECKHX METO/Iax
UCCIIEIOBaHMS BEIIECTB M U3YUYEHUSI XUMHUUECKUX PEAKIIUM;

e JIEMOHCTPHPOBATH MOHUMAHHE MEPUOTNICCKOIN 3aBUCUMOCTH CBOMCTB XHMHUYECKHX
AJIEMEHTOB OT UX M0JIokeHus B [lepuoanueckont cucreme:

e ONUCHIBATh M XapakTepu3oBaTh TabiuuyHyto Qopmy Ilepuonnyeckoil cucTembl
XUMHUYECKHX 3JEMEHTOB: Pa3iMyaTh MOHATUS «TJaBHas moAarpymnmna (A-rpymnmna)» u
«mmobounas noarpynmna (b-rpymnma)y, «Manabie mepruoabl» U «OO0JIbIINE TTEPUOIBI»;

/
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COOTHOCHUTh 0003HAuEeHHs, \ KOTOpsle uMeloTcss B Tabnuue «Ilepuomudeckas
HOKVME%MHW%CKHX srfementoB  JI. U. MengeneeBa», ¢  UHCIOBBIMU
SNEKTPOHKQUAQAEMERR cTpoeHifi aTOMOB XMMHUYECKHX 3IEMEHTOB (COCTAB U 3apsis
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OOBSICHATH  CBSI3b  TOJIOKEHUS  dJeMeHTa B llepuoauueckoil  cucreme
C pacmpeielIeHUeM 3JEKTPOHOB IO JHEPreTUYECKUM YpPOBHSM, MOIYPOBHSIM U
opOUTAISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(UIIUPOBATh  XUMHUYECKHME  DJIEMEHThI, HEOPraHUYECKHUE  BEIIEeCTBa,
XUMHUYECKHE PEakIiu (110 YUCIIy U COCTaBY YYACTBYIOUIMX B PEAKIMH BELIECTB, IO
TermoBomy hdexry);

XapakTepru3oBaTh (OMUCHIBATh) (PU3MYECKHE W XUMHYECKUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB: KUCIOPOZA, BOAOPOJA, BOJAbI, OOIIME XUMHUYECKHE CBOWMCTBA
OKCHJIOB, KHCJIOT, OCHOBAaHMM M COJIEH, TEHETHYECKYIO CBS3b MEXIY HHUMH,
MOATBEPXKIAs MHpUMEpaMH  MOJEKYISPHBIX  ypaBHEHUHl  COOTBETCTBYIOLIMX
XAMHYECKUX PEAKIIUM;

OMKCHIBAThH POJIb KUCIOPOA, BOJOPO/Ia U BOABI B MIPUPOJHBIX MPOLIECCaX, B )KUBBIX
OpraHum3Max, HMX NpPUMEHEHHE B PpA3IUYHBIX OTPACISAX TMPOMBIIIICHHOCTH,
BO3MO>KHOE HCIOJIh30BAaHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSICHATH ¥ IPOTHO3UPOBATH CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX COCTaBa H
CTPOEHHS, BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKUX MPEBPALICHUH B pPa3IUUHBIX
YCITIOBHSX;

BBIUKCIISTH OTHOCHUTENIBHYI0 MOJIEKYSIPHYIO M MOJSPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa B COCAMHEHUH,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIeMEHTa Mo (opMyne COeOUHEHHs, HaXOAUTh
npocTernryro GopMyiy BEIIecTBa MO0 MacCOBBIM MM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBAa B PACTBOpPE, MOJSPHYIO KOHIICHTPAIMIO BelIeCTBa
B PacTBOpE, MPOBOIUTH PACUETHI 110 YPABHEHUSIM XUMHYECKOW PEaKIINU;
MPUMEHSTh OCHOBHBIE OTIEPAIH MBICTUTEIBHON IESTEIBHOCTH — aHaIN3 U CUHTE3,
cpaBHEHHE, O000O0IIeHHe, CHUCTEMaTh3aluioo, KIacCU(UKANMI0, BBISBICHHUE
NPUYMHHO-CJIEICTBEHHBIX CBS3€H — /Ul U3yUeHHs CBOMCTB BELIECTB U XMMUYECKUX
PEaKIHii, eCTECTBEHHO-HAYYHBIE METOBI NMO3HAHHWS — HaOJIO/IeHUE, M3MEpPEHHE,
MOJICIUPOBAaHUE, SKCIEPUMEHT (peajbHbIi W MBICICHHBIH) — Ui OCBOEHUS
y4eOHOT0 CO/IepIKAHNUS;

pacKphIBaTh CYIIHOCTb IPOLECCOB OKHCICHHS W BOCCTAHOBJIEHMS, COCTaBIISATH
YPaBHEHHSI TPOCTBIX OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX —peakiuil (METogoM
3JIEKTPOHHOI0 OanaHca);

YCTAaHABJIMBATH CBSI3U MEXAY PEalbHO HAOI0OJaeMbIMH XHMHUYECKHUMHU SIBJICHUSIMHU
U TpolleccaMy, MPOUCXOISIIMMHA B Makpo- U MUKPOMHpPE, OOBSCHSATH MPUYUHBI
MHOT000pa3usi BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHHS CO 3HAHMSIMH JIPYTUX
y4eOHBIX IPEMETOB;

coOnronarh mpaBuiia Oe3omacHoil padoThl B J1aOOpPaTOpUM MPU HCIOJIB30BAHUU
XUMHUYECKOH TOCyAbl M 00OpyIOBaHHWS, a TaKXkKe INpaBWwiIa OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSIMH BBITTOJHEHHS JIA00OPATOPHBIX
ONBITOB M NPAKTUYECKUX pabOT MO MOIYYEHUI0 M COOMpaHHIO ra3000pa3HbIX
BEIIECTB (BOJOPO/a M KHCIOPOa), MPUTOTOBICHUIO PACTBOPOB C OMPEACICHHOM
MacCOBOM J0JIell paCTBOPEHHOT'O BEIIECTBA, PELICHUIO IKCIEPUMEHTAIbHBIX 33124
1o Teme «OCHOBHBIE KJIACCHI HEOPTAaHMUYECKUX COCAHMHECHUI;

JIEMOHCTPUPOBATh BIJIAZICHHE OCHOBAMHM XMMHYECKOM I'PaMOTHOCTH, BKJIIOYArOIIEH
ymeHuss  Oe3omacHoro oOpamieHusi ¢  BEIIECTBAMH, HCIOJIb3YEMBIMH B
MOBCEHEBHOM KM3HM, a TaK)Ke 3HAHUE MPABUJ MOBEJCHUS B LENAX COEpEeKEeHUS
3I0POBbSI M OKPYKAIOLIEH CPEIbI.
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®  pacKpbIBATh CMBICI OCHOBHBIX XUMHUYECKHUX MMOHATHI: XUMUUYECKUI DIIEMEHT, aToOM,
MOJIEKYJIa, MOH, KaTHOH, aHMOH, JJEKTPOOTPULATEIbHOCTh, CTEIEHb OKUCIICHMS,
XUMHUYECKass peakuusi, TeIIoBOH A(PQEeKT peakuuu, MOJb, MOJSPHBIA 00BEM,
pacTBop;

e DJIEKTPOJMTHI, HEDJIEKTPOIUTHI, DJIEKTPOJUTHYECKAs IUCCOLMALUSA, PEAKLUU
MOHHOro OOMeHa, THMJIposn3 coJiel, oOpaTuMmble U HeOOpaTHMBble pEakKluy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLIUH, OKHUCIUTENb, BOCCTAHOBUTEIND,
OKHMCIICHHME U BOCCTAHOBIJIEHHE, OHIJIEKTPOJIN3, aJUIOTPONHs, aM(pOTEpHOCTb,
XUMHUYECKasl CBA3b (KOBAJEHTHAsl, MOHHAs, METAJUIMUECKas), MEXKMOJIEKYISIpHbIE
B3auMoOJIeiicTBUA (BOJOPOAHAsA CBS3b, CUJbl Ban-nep-Baanbca), KoMIiekcHble
COCIMHEHUS, KPUCTAJUIMYECKUE pPEHIeTKH (MPUMHUTUBHAS KyOmueckas, 0OBEMHO-
LIEHTPUPOBAHHAs KyOuyeckas, IpaHELEHTPUPOBAHHAS KyOuyeckas,
reKcaroHajlbHasl IJIOTHOYNAKOBaHHAs), KOPPO3Us METAJIOB, CIUIABBI; CKOPOCTb
XUMHUYECKON PEaKIMM, KaTalu3, XUMUYECKOE PABHOBECHE, DJIEMEHTBI XUMHUECKON
TEPMOJIMHAMUKH KaK OAHOM U3 TEOpEeTUYECKUX OCHOB xumuu; 11/1K;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX MPEBPAILICHUN;

* UCHOJb30BATh XUMHUYECKYIO CHMBOJIMKY AJISi COCTaBi€HUsS (OPMYN BEILECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

e ONpElEeNATh BAJICHTHOCTh M CTENEHb OKUCICHHS XHMHUYECKHX DJJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJaccy COeAMHEHWH mo ¢opmynaM, BHIbl XMMHUYECKOM CBS3UM (KOBaJIEHTHOM,
MOHHOM, METaJUIMYECKON) B HEOPraHWYECKUX COEAMHEHMSX, 3apsij HOHA IO
XUMHUYECKOH (opmyiie, xapakTep cpeibl B BOJHBIX PAaCTBOpPaxX HEOPraHUYECKHUX
COEIMHEHUH, TUIl KPUCTAJUTMUECKOMN PEIIeTKH KOHKPETHOTO BEILIECTBA;

e packpbiBatb  cmbicn  Ilepuommueckoro  3akona JI. M. Menneneesa wu
JEMOHCTPUPOBATh €r0 IOHUMAaHUE:

e ONUCHIBATh U XapakTepu3oBaTh TabauuHyro (opmy Ileproguueckoir cUCTEMBI
XUMHUYECKHX 3JIEMEHTOB: pa3anyarh MOHATUS «A-rpymnmna» u «b-rpymnmnay, «manbie
HEePUOJIBI»Y U «OOJbIINE TIEPHOABIY;

e OOBSICHATH CBSI3b  NOJIOKEHUs dyeMeHTa B llepumonmueckoil  cucreme
C pacIpellelICeHUeM DJIEKTPOHOB 110 JHEPreTUYECKUM YpPOBHSAM, HOIYPOBHSIM U
opOUTANIIM aTOMOB NIEPBBIX YETHIPEX MEPHOJIOB;

e BBIENATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JIIEMEHTOB M UX
COEIMHEHUH (KUCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB
OKCHJIOB U THUAPOKCHJIOB) B MpeAesax MaJlblX MEpPHOAOB M TJIABHBIX MOATPYIII C
YUETOM CTPOEHHUS UX aTOMOB;

e  pacKpbIBaTh CMBICI TEOPUH JIEKTPOIUTHUECKON IHCCOLMALNHY, 3aKkoHa ['ecca u ero
CJIEJICTBUH, 3aKOHA JEMCTBYIOUIMX MacC, 3aKOHOMEPHOCTEH M3MEHEHUsl CKOPOCTU
XUMHUYECKON pPEaKIMH, HANpaBICHMUS CMEIIEHUS XHMHYECKOIO DPABHOBECHS B
3aBHCHUMOCTH OT Pa3JInYHbIX (PaKTOPOB;

e KkjaccuUUUpPOBaTh XMMHUYECKHE DJIEMEHThI, HEOpPraHMYeCKHe  BEIIEeCTBa,
XUMHUYECKHE peakluy (110 YHUCIYy U COCTaBy yYacTBYIOIIMX B pEaKLUU BEUIECTB, O
TeroBoMy 3(@QeKTy, Mo arperaTHOMy COCTOSHHIO PEareHTOB, MO HM3MEHEHUIO
CTENeHEeW OKHUCICHHUSI XMUMHUYECKHUX D3JIEMEHTOB, MO OOpaTMMOCTH, IO Y4YaCTHUIO
KaTaJln3aropa);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIHNE XMMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIACCOB HEOPraHUYECKMX COCIMHEHUH, MOATBEPXKAAs 3TO ONUCAHHE NPUMEPaMU

(" OKVMEM%HeK HbBIX W MOHHBIX YPRBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN;
Q 3 J'I'EIlEKTP.OHH &4 A I'I% HEHUS: JJIEKTPOJIMTUYECKONW IUCCOLMALMUA KHUCIIOT, LIENOYEH M
COJIeH; H&I HbI I/I COKpameHHHe ypaBHEHUSI peaKIMii HOHHOTO OOMEHa; PEeaKIni,
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MOJATBEPKIAIOIIMX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXIY BeLIECTBAMHU
pa3IMYHBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTH IPOLECCOB THAPOJIHM3a COJEU IOCPEACTBOM COCTABIICHUS
KpaTKUX  HOHHBIX U  MOJEKYISAPHBIX  YpPaBHEHHM  peakiuii, CyLIIHOCTb
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUil  TOCPEACTBOM  COCTaBIICHUS
AIEKTPOHHOTO ajlaHca TUX PeaKIIUii;

NPEJICKa3bIBATh XapaKTep CPelbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepu3oBaTh (OMHUCHIBATh) (PU3UYECKHE U XMMHUYECKHE CBOWCTBA MPOCTHIX
BEIIECTB (KUCIOPOJ, 030H, rpadur, anmma3s, kpeMHui, 6op, azor, ¢ocdop, cepa,
XJIOp, HATpWM, KaJiui, MarHuil, KaJbI[U{, aIOMUHHM, XKE€Ie30, Melb, IHMHK,
cepeOpo) M OOpa30BaHHBIX MMM CIIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPOI, CEpoBOAOPOJ, okcuabl yriepona (I, IV),
kpemuust (IV), aszora (I, IL IIL, IV, V) u docdopa (III, V), cepwr (IV, VI),
cepHucTas, cepHas, a3oTHas, (ocdhopHas, yroibHas, KpEeMHUEBas KHUCIOTHI,
okcuabl U ruapokcuasl MetamnoB [A—IIA-rpynn, amtomunus, meau (II), umzka,
xkenesa (11 u I0));

MOSICHATH COCTaB, OT/IEJBHBIE CIIOCOOBI TMOYYEHUSI U CBOMCTBA CIIOKHBIX BEIIECTB
(kucnopoacoaepKalue KUCIOThl XJI0pa, a30THCTasA, OOpHast, YKCyCHas KUCIOTHI U
ux comu, ramoreHunsl kpemuus (IV) u docdopa (III u V), okcun u rugpoxcus
xpowma (III), nepmaHranar Kanms;

OIKCBHIBATh POJIb BAKHEHIINX H3y4aeMbIX BEHIECTB B IMPHPOJIHBIX IPOIECCaX,
BIIUSTHUE Ha KMBBIE OPTaHU3MBbI, IPUMEHEHHE B PA3IIUYHBIX OTPACISAX IKOHOMUKH,
UCTIOJIB30BAaHUE [T CO3/IaHUS COBPEMEHHBIX MAaTEPHAJIOB U TEXHOJIOTHIA;
MPOBOANTH PEAKIMH, TMOATBEPKAAIOIINE KAueCTBEHHBIM COCTaB pa3IUYHBIX
BEIIECTB, PACIIO3HABATh OIMBITHBIM ITyTEM COZIEpIKAIINecs B BOJHBIX PacTBOpPax
HOHBI: XJIOpUA-, OpoMuia-, MOaua-, cyinbdar-, docdar-, kapOOHAT-, CHIUKAT-,
CynbQuT-, CynbpuI-, HUTPAT- W HUTPUT-UOHBI, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHMSI, MarHus, Kalbllvs, aTlOMUHUS, Keneza (2+) u xeneza (3+), menu (2-+),
IIUHKA;

OOBSICHATh M MPOTHO3MPOBATH CBOIMCTBAa BaXKHEHIINMX H3y4yaeMbIX BEILECTB B
3aBHCHMOCTH OT MX COCTaBa M CTPOCHHMsI, IPUMEHEHHUE BEIIECTB B 3aBUCHMOCTH OT
UX CBOMCTB, BO3MOXKHOCTb IMPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PazIMUHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPEHHBIX JJEMEHTOB XHUMHUYECKOW KHHETHUKH U
TEPMOJUHAMUKY;

BBIUUCIISITh OTHOCUTEIIBHYIO MOJIEKYISIDHYIO W MOJISIDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTo 3JIeMeHTa Mo (opMyse COeTUHEHHs, MAaCCOBYIO
JOJI0  BEIIECTBA B pAcTBOPE, MOJIBHYIO [IOJI0 XHUMHYECKOTO OJIIEMEHTa B
COCMHEHUH, MOJIIPHYIO KOHIIEHTPAILlMI0 BEIIEeCTBA B pacTBOpe, HAXOIUTh
npocTernryio GopMyiTy BelecTBa Mo MacCOBBIM HMITM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOJUTH pacueThl MO YpaBHEHUSIM XUMHYECKHX PEaKIMH C Y4eTOM HeJoCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOJa TPOJIYKTa, 3HAUYEHUS TEIUIOBOTO
s deKTa peakiuu, OrpeaesiTh COCTaB CMECEH;

coOnrofarh mpaBuiia Oe3omacHoOil padoOThl B JIaOOpaTOpUM TPU HCIOIb30BAaHUU
XUMHUYECKOH TOCyAsl M 00OpyIOBaHHWS, a TaKXkKe INpaBWiIa OOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIMSIMH BBITOJHEHHS JIAOOPATOPHBIX
ONBITOB M NPAKTUYECKUX pabOT MO MOIYYEHUI0 M COOMpPaHHIO ra3000pa3HbIX
BEIIECTB (aMMHaKa W YTJIEKUCIIOTO ra3a) M PEHICHUI0 SKCIEPUMEHTAIBHBIX 337134
110 _TeMaM Kypca, MPECTaBIATh pPe3yJbTaThl SKCIEpUMEHTa B (hopMe BBIBOJIOB,
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QKa3aTeNbCTB, IpadUKOB, TAOIUI] U BBIABIATH IMIHPUYECKUE 3aKOHOMEPHOCTH;
é MCHATE JCHOBHEIC onepafiiy MBICJIUTENILHON JESITeNIbHOCTU (aHAIM3 U CUHTE3,
cp BHCHP{%, ogobémc eHHe, CUqTeMaTH3alUI0, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX
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€CTECTBCHHO-HAYYHBIMH  METOJaMU  TO3HaHWs  (HaOmoJaeHue, U3MepeHue,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIi U MBICICHHBIN);

e MPUMEHSATH MpaBwiIa 0€30MacHOr0 OOpAIEHUS C BEIIECTBAMHU, UCIIOIB3YEMBIMUA B
MOBCE/IHEBHOM JKU3HHU, MpaBWiIa TOBEIEHHUS B LEISIX COEpPEKEHUs 3T0pPOBbS U
OKPY>KaIOIle MPUPOIHON cpeibl, MOHUMATh BpeJ] (OMacHOCTh) BO3JCUCTBUS Ha
JKUBbIE OpPraHu3Mbl ONpEAENICHHBIX BEUIECTB, MOSCHATH HA MPHUMEpax CIOCOOBI
YMEHBIIEHUSI W TPEJAOTBPAIICHUS UX BPEIHOIO BO3JIEUCTBHS, 3HAYCHHUE >KUPOB,
0eNKOB, YIJIEBOJOB ISl OpraHu3Ma YelOBEeKa;

e UCHOJB30BATh TOJYYECHHBIE MpEACTaBIeHHS O cdepax mnpodeccrnoHaIbHON
JIeATEIbHOCTH, CBA3aHHBIX C HAYKOM M COBPEMEHHBIMHU TEXHOJIOTHSIMU, KAK OCHOBY
IUIsE TIPO(hEeCCUOHATTBHOM OPUEHTAIIMA W I OCO3HAHHOTO BBIOOpAa XUMHH Kak
npoUIBLHOTO TMpeAMeTa MNpHU MPONOJDKEHHUH OO0ydeHHs Ha YPOBHE CPEIHEro
o01ero oopa3oBaHusi;

® Y4yaCTBOBATb BO BHEYPOUHOM MPOEKTHO-UCCIEIOBATEIBCKON JIESITEIbHOCTU
XUMHUYECKOW H XUMHKO-IKOJOTUYECKOW HAMpaBIEHHOCTH, NPHUOOPECTH OIBIT
MPOBEJICHUS YUeOHBIX UCCIIEIOBAaHUI B YCIOBUSIX 00pa30BaTEIbHBIX OpraHU3aIHii,
a TaKKe opraHu3anuil (LIEHTPOB) AOMOJHUTEIBHOIO 00OpPa30BaHUs IETEH.

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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TEMATHYECKOE IINIAHUPOBAHUE

8 KIIACC XUMMSA/TEOPUSI
KomanuectBo yacos DnexTpoHHbIe (1M POBLIE) 00pa30BaTENbHbBIE PECYPCHI
Ne
wn HaumenoBanue pas3ienoB U TeM IPOrpaMMbl
Beer KonTpon | Ilpaktuy
bHBIE €CKHe
0
pabotel | paboOThI
Pa3nen 1. [lepBoHayaibHble XUMHUYECKHE IOHATHS
X — BakHas 00J1aCTh €CTECTBO3HA . ) .
1.1 MM == B )E(H 7 ODTIACTD CCTCCTBOSHATIT 1 5 http://school-collection.edu.ru/catalog/pupil/?subject=31
MPaKTUYECKON JeATEIbHOCTH YEIOBEKa
1.2 BemectBa u xXuMuyeckue peakiuu 14 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
Wroro no pazneny 19
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB
2.1 Bosayx. ITonstue o razax. Kucnopoa. Oxcuzsl 10 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
2.2 Bonopoa. [Tonstue o kucnorax u cousax 4 http://school-collection.edu.ru/catalog/pupil/?subject=31
2.3 Bona. PactBopsl. [loHsiTHE 00 OCHOBaHUSIX 7 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
2.4 | OcHOBHBIE KJIACChl HEOPTAaHMYECKUX COCTUHEHHM 13 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
Hroro no pazneny 34
4 Paszpnea 3. Heﬁ HYECKUI 3aKOH 1 Hepnogl}qecxaﬂ cucrema xumuuyeckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB. XUMHYECKAs
CBﬂ3L. Mé @é’—} ﬁM&nTe.nLHLIe peakuuu
J'IEKTPOHHOM I'IO,EI,I'IVI
CepTndnkat OE424 %gﬁggﬁéééﬁﬁﬁoffﬁiﬂ?ﬁ’é ONIMYECKAS CHCTEMa
OeitcteutandH c 04 1%/1 JUTHCCIQT CHCTEM 5 http://school-collection.edu.ru/catalog/pupil/?subject=31
XUMHYECKIX DIEMCHTOB J1. 1. Menpeneena.
Bnageney KyHu Maw PbEBH
. J
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Ctpoenue aToma

Xumnueckas cBA3b. OKUCIUTEILHO-

32 7 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
BOCCTAaHOBHUTEJIbHBIE PEAKIIHU
Hroro no pazneny 12
PesepBHOe Bpemst 3
OO01ree KOJIMYECTBO YaCOB 110 MPOrpamMme 68 s

8 KIIACC XUMMUs MTPAKTUKA

KomnunuectBo yacos

OnexkTpoHHbIe (IH(POBbIE) 00pa3oBaTEIbHBIE PECYPCHI

i‘i{ HaunmenoBanue pa3ienoB U TeEM IPOrpaMMbl
Beer Kontpo | IlpakTuue
JIbHEIC CKue
0
paboThl | paboThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TIOHATHUSA
Xumus — BakHasi 00J1aCTh €CTECTBO3HAHUS U http://school-
1.1 . 5 2 ; : .
MIPaKTUYECKON JEATEIbHOCTH YEI0BEKa collection.edu.ru/catalog/pupil/?subject=31
Dttp://school-
1.2 BemecTBa u XuMHUyecKue peakiuu 12 2 hit //.SChOO] ) )
collection.edu.ru/catalog/pupil/?subject=31
Hroro no pazneny 17
4 Paspnen 2. BaxkHeiuue npeicraBuTesu Heoﬁ‘annqecxnx BeLLEeCTB
0 JOOKYMEHT NOANWUCAH
¢ / http://school-
21 ﬂg&woﬁ@% %QE%QEK%CHOPOH' Qrenpt 10 1 collection.edu.ru/catalog/pupil/?subject=31
CepTupukaT OEAZ2607FIFEC395AZESCOFFB7CIBEOF2 htto://school
~ 'S . -
Aencteutemzic 05.BHZ0pd A0 HbBSFERE © KCTOTaX U COISIX 4 1 AUP-ISCA00% : .
Bnageneu Kyl Maiia Kpnesna collection.edu.ru/catalog/pupil/?subject=31

o

)
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http://school-

2.3 Boga. Pacteops. Tlonatue 06 ocHoRaHmsX 10 : collection.edu.ru/catalog/pupil/?subject=31
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTUHEHUMN 12 12 MIM ) .

collection.edu.ru/catalog/pupil/?subject=31
Hroro no pazgeny 36

cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEJILHBIE Pe€aKuu

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoB. XuUMHu4ecKast

HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH U HepI/IOI[I/I‘leCKaSI CHUCTEMAa

http://school-

3.1 xuMmuaeckux dieMenToB J[. 1. Menneneesna. 8 . ) .
A A collection.edu.ru/catalog/pupil/?subject=31
Crpoenue aToma
Xumnueckas cBA3b. OKHUCIUTEIHHO- http://school-
3.2 7 1 5 ) .
BOCCTaHOBUTEJIbHBIE PEAKIIUU collection.edu.ru/catalog/pupil/?subject=31
Wroro no pazneny 15
O01mee KOJIMYECTBO YACOB IO MPOrpaMMme 68
23

- A

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa

- vy
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TEMATHYECKOE IIVNIAHUPOBAHUE
9 KJIACC XUMUS/TEOPUSI

KonnuectBo yacoB

/

CepTUdKK;

é\jgn HanmMeHoBaHME pa3iesioB U TEM IPOrPAMMBbI DnekTpoHHbIe (U POBHIE) 00pa30BATEIBHBIE PECYPCHI
Kontp | IIpak
Bceero
pab pabd
Pa3nes 1. BemecTBo 1 XMMHYecKas peakuus
1.1 | IloBropenue u yriyOneHne 3HaHUK O BEIIECTBE 5 http://school-collection.edu.ru/catalog/pupil/?subject=31
1.2 OcroBrbie SaKOHOMeP HOCTH TIpOTeKaHA 10 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
XUMHUYECKUX PEaKIUi
1.3 DIICKTPONMTHHICCKA MCCOUMAIIHA. XMMHYECKHC 10 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
peaxiuy B pacTBOpax
Wroro no pasneny 25
Pasznen 2. HemeTasIbI M HX cOeTMHEHHS
2.1 OO1mast XapaKTEpHCTHKA XHMHICCKHX SIEMEHTOB 6 http://school-collection.edu.ru/catalog/pupil/?subject=31
VIA-rpynnel. ['amorenst
2.2 Obmas XapaKTCpUCTIIA XHMITICCIUX SIEMCHTOB 7 http://school-collection.edu.ru/catalog/pupil/?subject=31
VIA-rpynmsl. Cepa u €€ coeTMHEHUS
2.3 Obmtast XapaKTepHCTHKA XHMHYECKHX S/ICMCHTOR 10 http://school-collection.edu.ru/catalog/pupil/?subject=31
VA-rpynnsl. A3ot, pocdop 1 UX COeAUHEHUS
OO01mas XxapakTepuCcTHKa XUMUYECKUX HIIEMEHTOB
24 | IVA-rpynmnsl. Yriepoa U KpeMHUN, X COETUHEHUSI. 10 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
bop
Wroro no pazneny 33
Pa3nei 3. MeTaJlJIbl 1 UX COCTUHEHUSA ™
0 3.1 | Of@QKY MBHITBHOHIMCIAK 6 http://school-collection.edu.ru/catalog/pupil/?subject=31
3.2 | PIEKERRHE QU AINERO: tunenus 17 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
s HEQEG B NASESIYA 2 E3COFFB7CIBEOF2 23

OencteuTd

nBaznesiob. Xasime1 0.0k py2Kraromas cpena

o

Bnageney KyHu Mana KOpbeeHa
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—

o

Oencteutd

Oo6mmas xa
CemecpMKaTQOEALZES%Z e APRS
c

4 BemecrBa u MaTC€pHraJibl B JKU3HU YCJIOBCKA.

o 4 ‘ ‘ http://school-collection.edu.ru/catalog/pupil/?subject=31

OCHOBBI 3KOJIOTHYECKOM rPaMOTHOCTH

Nroro no pazgeny 4

Pa3nen 5. O6001menue 3HaHUMH

5.1 IoBTopenne n 0000meHKE SHaHMIT OCHOBHBIX 9 http://school-collection.edu.ru/catalog/pupil/?subject=31
pazzienoB KypcoB 8—9 kiaccoB

Hroro no pazgeny 9

PeszepBHoe Bpemst 8

O0uree KOJMYECTBO YACOB 110 MPOrpamMme 102 4

TEMATHUYECKOE INTAHUPOBAHUE
9 KJIACC XUMMUS MTPAKTUKA

KomnunuectBo yacos

CPAY €€ COCNMTHEHHS

nan 0
AEHE€

if’;{ HanmenoBanue pa3ieinoB U TEM IPOrpaMMbl OnexTpoHHbIe (U POBbIE) 00pa30BaATEIBbHbBIE PECYPCHI
Ko | IIpakt
Bcero
pab | pad
Pa3nen 1. BemecTBo 1 XuMu4eckasi peaknusi
1.1 | IloBropenue u yriyOneHne 3HaHUH O BEIIECTBE 2 http://school-collection.edu.ru/catalog/pupil/?subject=31
1.2 OcHoBHbIe SaKOHOMeVp HOCTH TIPOTCKAHUA 5 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
XUMUYECKUX PEaKITUi
1.3 INEKTPOIMTHYECKAs MCCOUHALIA. XUMUIECKHC 4 3 http://school-collection.edu.ru/catalog/pupil/?subject=31
peaKIu B pacCTBOpPax
Hroro no pazneny 11
2.1 Oﬁlg RYMEMT FPOLARCNRIICCKIX SIEMCHTOB 2 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
HEATPOHHO AFIORANCHIO
ADES %EE%%%II/EH(\)@ZI{ CORUX SNEMCHTOB 3 http://school-collection.edu.ru/catalog/pupil/?subject=31

Bnapgeney,

o

SO I~ r = A= A~ A Ty

KyHu Mawna KOpbeBHa
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O6111a;1 XapaKTEPUCTHUKA XUMHUYCCKUX DJICMCHTOB

2.3 VA-rpymmb. Asor, ocop 1 HX COSTMHEHNS 2 1 http://school-collection.edu.ru/catalog/pupil/?subject=31
OO6mast XxapakTeprucTHKa XUMHYECKUX 3JIEMEHTOB

2.4 | IVA-rpynnsl. Yriepoa u KpeMHUH, UX 3 2 http://school-collection.edu.ru/catalog/pupil/?subject=31
coeguHenus. bop

Wroro no pazgeny 10

Pazgen 3. MeTa/IbI M BX COeIUHEHU S

3.1 OO0111e cBOICTBA METAIIJIOB 4 http://school-collection.edu.ru/catalog/pupil/?subject=31

3.2 | Baxneiimue MeTaibl 1 UX COEIUHEHUSA 5 2 http://school-collection.edu.ru/catalog/pupil/?subject=31

Uroro no pazneny 9

Pa3nen 4. Xumus u oxkpyxamomas cpeaa

4.1 Bemecrsa n MaTepHam’E B JKHSHI HCTIOBCKA. - http://school-collection.edu.ru/catalog/pupil/?subject=31
OCHOBBI 9KOJIOTHYECKOM TPaMOTHOCTH

Hroro no pazneny -

Pa3nen 5. O0001menue 3HAHUMH

5.1 IosTopenue 1 060bmeHNE 3HaHMI OCHOBHAIX 4 3 http://school-collection.edu.ru/catalog/pupil/?subject=31
pazzienoB KypcoB 8—9 KiaccoB

Hroro no pazneny 4

Pe3epBHOE Bpems 2

O0mee KOJMYECTBO YACOB MO NPOrpaMMme 34 13

/

~
OOKYMEHT NOoAMNMMCAH
3NEKTPOHHOM NOAMUCHIO
CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
J
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IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA
OCHOBHOMHOBPA30OBATEJBLHOM ITPOT'PAMMBI

/

CepTH

MKaT OE42607F1F

8 KVIACC
Koxn . .
DOBEDSIEMOL0 IIpoBepsiemble IpeIMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM 00pa30BaTe/JbHOH
I[’)e?.yJII’bTaTa NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 Ilo Teme: «IlepBoHavaIbHBIE XUMUYECKHUE TOHITHS)
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX NOHATHN: aTOM, MOJIEKYJa, XUMHUUECKUAN
JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMeCh (OAHOpPOJAHAs U
HEOJIHOPO/HAsI), BAJIEHTHOCTb, OTHOCHTENbHAs aTOMHas M MOJEKYJsSpHas Macca,
11 KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBass A0S XHUMHYECKOIO
' 3JIEMEHTa B COCIUHEHUHU, MOJISIpHBIA 00BbEM, XMMUYECKas peakiys, Kiaccudukanus
peakuuii: peakUuud COECOUHEHMS, PEaKUUU pa3joKEHUs, pPEaKIUH 3aMEIleHus,
peaknuu 0OMEHa, PK30- M DHIOTEPMUUYECCKHE PEaKIUH, TEIUIOBOH d(PQeKT peakium,
pacTBOp, MaccoBast J0JIs BellecTBa (MPOLIEHTHAsI KOHIIEHTpAallus) B pacTBOpe
12 WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHYECKHX INOHATUH W NPUMEHATH 3TU
) MTOHSTHSI IPU OMMCAHUU BEILIECTB U X MPEBPaALCHUI
13 UCIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJ€HUS (OpMyN BELIECTB U
' YPaBHEHUN XUMUYECKUX PEaKIUN
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, MOCTOSHCTBA COCTaBa,
) aTOMHO-MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOraapo
1.5 OTIpe/IEIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSIX
16 KJaccu(UIUpoBaTh XMMHUYECKHUE peakiuu (MO YUCIy M COCTaBy Y4YacCTBYIOUIMX B
' peaKIMM BELIECTB, 10 TeIIoBoMY 3 dekTy)
1.7 BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
1.8 BBIUHCIISITH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA 10 POpMYJie COeAMHEHMUS,
1.9 BBIUHCIISATH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 IPUMEHSATh E€CTECTBEHHOHAYYHBbIE METOJbl IMMO3HAHHMsS — HAOIIOJeHHE, H3MEpeHHe,
’ MOJIETTUPOBAaHUE, SKCIIEPUMEHT (peasbHbIM U MBICIEHHBIN)
2 ITo Teme: «BaxkHeime npeACTaBUTENN HEOPTaHUYECKUX BEIIECTB)
51 PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX MOHSATHI: OKCHJ, KHCIOTa, OCHOBaHHUE,
COJIb N
OORYMERT TOORMCAH
29 SNEK TPOPAHO TROMATEIOKHOCTE BJIICCTB K ONPEJENEHHOMY KJIAcCy COCIMHCHHH IO

%%%XE???OFFB7C’IBEOFZ

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




Kon
NpoBePsSIeMOro
pe3yjabTara

2.3

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMsl

KJ'IaCCI/I(l)I/IHI/IpOBaTI) HCOPraHN4YCCKUC BCUICCTBA

24

XapaKTepu30BaTh (ONUCHIBATh) OOLIME XMMHMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX
KJIACCOB, IOATBEpXKAAas ONUCAHUE NPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

IIPpOrHO3UpPOBATh CBOICTBa BCIICCTB B 3aBUCHMMOCTH OT HMX Ka4CCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IIPOTCKAHUA XUMHWYCCKHUX HpeBpaHleHHﬁ B Pa3JIMYHBIX YCJIOBHUAX

2.6

ClIeZIOBaTh TpPABWJIaM TMOJB30BaHMUA XUMHUYECKOW TMOCYyIo H  JabopaTOpHBIM
00OpyJIOBaHUEM, a TAKXKe IMpaBWJIaM OOpAIlICHHS C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKLIUSAMHU IO BBINOJIHEHUIO JIA0OPAaTOPHBIX XHMMYECKHX OIBITOB IO IIO-
JY4eHHUI0O W COOMpPAHHIO Tra3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEAEIEHHOM MAacCOBOM JOJIEH pPAaCTBOPEHHOIO
BELIECTBA, IUIAHUpOBaTb U TPOBOJAUTH  XHMHUYECKHE  DKCIIEPUMEHTHI
II0 PaclO3HABAHMIO PACTBOPOB WICJIIOYEH M KHUCIOT € IOMOIUBIO HMHIUKATOPOB
(makmyc, GpeHondTanenH, METUIIOPAHK U IPYTHE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOMN peaKIuu

IIo Tteme: «llepmonnueckuit 3akoH u Ilepmonmueckas cucreMa XUMHYECKHX
snementoB JI. 1. MengeneeBa. CrpoeHue aTromMoB. XHUMHUYECKass  CBS3b.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINI

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKHX TOHSTHUN: AJIPO aToMa, 3JIEKTPOHHBII
CJIOW aTroma, aTOMHasl OpOWTallb, pajNyC aToMa, XMMHUYECKas CBs3b, MOJSpHAs U
HETOJISIpHAsT KOBAJIEHTHAsl CBS3b, JJIEKTPOOTPULIATENILHOCTh, WOHHAs CBS3b, HOH,
KaTHOH, aHUOH, CTENIEHb OKUCIICHUS

3.2

KHaCCHq)HIIHpOBaTB XUMHNYECKHUEC 3JICEMCHTBI

33

ONMCHIBATH M XapakTepu3oBaTh TaOnuuHylo (opmy Ileproguueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHS «IJIaBHas moiarpymnmna (Arpymnma)» u
«ro0ouHas noarpynmna (brpymnmna)», «Mansie» U «00JbIINe) TepUOIbI

34

packpsiBaTh cmbica [lepuoamueckoro 3akona [[.W. MenaeneeBa: n1eMOHCTPUPOBATH
MMOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX DJJIEMEHTOB OT HX
nojoxenus B [lepuoanyeckon cucreme

3.5

COOTHOCUTH 0003HAuUEHUs, KOTOpble UMerTcs B Tabnuie «llepuonnyeckas cucrema
XxuMHYeckux anemeHToB JI.W. MeHneneeBa» € YHUCIOBBIMU XapaKTEPUCTHKAMH
CTPOEHHSI aTOMOB XMMHMYECKHUX 3JIEMEHTOB (COCTaB M 3apsii s1pa, oOIiee 4ucio
3JIEKTPOHOB

CepTH

HpacHPpeACHCHHCHXHO GHSI\TpGJiIHBIM CJIOHM)

Jile]
35 3nEK

(YMEHT I'IOJZLI'I NUCAH

-Sg]lzﬁﬂgﬁﬁ OEWEIE%I/ICHGHI/IH 3JICMCHTOB B 6I/IHapHI>IX COCIUHCHHUAX

bukaT 0B43607F1FY

-

TR FR7®BIREOF2 XMMUYEJKOM  CBA3M  (KOBaJICHTHas M HOHHAas)

HeicTteuTtenen ¢ 05.02.20
Bnageney KyHu Mana KOpbeBHa

o no 01.05.2027




Kon
NpoBePsSIeMOro
pe3yjabTara

HpOBepﬂeMbIe NpeAMETHLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM oﬁpasoBaTeanOﬁ

NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMsl

B HCOPraHUYCCKNX COCAUHCHUAX

9 KJIACC
Kon .
HpOBEPSIEMOTo IIpoBepsieMble NpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHO
p 06pa30BaTeJILHOI7'I HporpaMMbI OCHOBHOI'O Oﬁmel“o OﬁpaSOBaHI/IH
pe3yJabTaTa
1 I1o Teme: «BeH_[eCTBO H XUMHWYCCKad pCaKIus»
paCKprBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX HOH}ITI/Iﬁ: paCTBOp, BHGKTPOHI/ITI)I,
HGBJ‘IGKTpOJ‘II/ITI)I, 3J'IeKTp0J'II/ITI/IquKa$[ Jucconuanusi, peaKHI/II/I HNOHHOTI'O 06M€Ha,
I(aTaJII/BaTOp, XHUMHUYCCKOC paBHOBeCI/Ie, O6paTI/IMBIe nu HeO6paTI/IMBIe peaKI_lI/II/I,
1 . 1 OKHUCIUTCIBbHOBOCCTAHOBUTCIIBHBIC peaKLII/II/I, OKHUCIHNTCIIb, BOCCTaHOBUTCIIb,
OKHUCJICHHUEC U BOCCTAHOBJICHHC, aJIHOTPOHI/ISI, aM(i)OTepHOCTI), XUMHNYECCKasl CBiA3b
(KOBaJI€HTHAsA, HMOHHAs, METAIUIMYECKas), KPUCTAUIMYECKAs PEIIETKA, CIUIABBI,
CKOpOCTB XHMquCKOﬁ peaKI_[I/II/I
1 2 I/IJIJIIOCTpI/IpOBaTL B3aNMOCBsS3b OCHOBHBIX XUMHWUYCCKUX HOHHTI/IP’I 158 HpI/IMeH}ITL 9THU
' TIOHSATHS TIPU ONIMCAHKMH BEILECTB M MX TPEBPAIIECHUM
1 3 COCTaABJIATH ypaBHeHI/ISI :‘)HCKTpOHI/ITI/IquKoﬁ Jucconuanuu KHCIIOT, Hleﬂolleﬁ n
' COJIEH, TOJIHBIE U COKPAIEHHBIE YPABHEHHS PEAKIIUI HOHHOTO OOMeHa
1 4 paCKpLIBaTL CyH.[HOCTB OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKLlI/Iﬁ HOCpeI[CTBOM
' COCTaBJIEHHS DJIEKTPOHHOTO OaJaHca STUX PeaKIuii
1.5 IPOBOMTE PACYETHI [0 YPABHEHUIO XMMHYECKON PEAKIMH
2 HO TEMaAM: «HeMeTaHHBI 1 UX COCOAUHCHUA» U «MeTaHHLI " UX COCAUHCHUA»
XapaKTepI/IBOBaTL (OHI/ICBIBaTB) 06H_[I/Ie 158 CHCHHQ}H“ICCKI/IC XUMHNYECCKUC CBOﬁCTBa
21 HpOCTI)IX " CIOKXHBIX BCIIIECCTB, HO)ITBGp)K,ZIaSI OIIMCAaHUuC HpI/IMepaMI/I
MOJ‘IeKyJ'ISIpHHX 1 NOHHBIX ypaBHeHHf/'I COOTBeTCTByIOH_H/IX XUMHNYCCKUX peaKHHI)'I
o) COCTABJIATH ypaBHeHI/Iﬁ peaKHHﬁ, HOI[TBep)KI[aIOH_[I/IX CyI_[IeCTBOBaHI/Ie FeHeTI/IquKOf/’I
/ CBA3HU Me)KI[y BeILICCTBAMU pa3JH/II‘IHBIX KJIaCCOB
MEHT-ROARMCAH
5 3901 EKTROPMEYBAIDETIACBAHCTBA BELIGCTB B 3aBHCHMOCTH OT HX CTPOCHHS, BO3MOKHOCTH
) OTC I XUMHIYCCKUX IIPEBPRA eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX
Ceptulbuxar 0E42607FIFEQIOBRDESCOLERYCIBEE D TPCBPRINL P y

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa
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Kon
NMPoBePSIEMOro

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0O 00111er0 00pa30BaHUs

pe3yiabTara
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CIIeZIOBaTh TIpaBHJIAM IMOJb30BAaHMS XHMHUYECKOM TIOCynod U J1abopaTopHBIM
00opyoBaHUEM, a TAaKXKe MpaBHiIaM OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHUU C
HHCTPYKIUSAMHU 110 BBIIIOJIHCHUIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB IIO
MOJIYYESHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YTIICKUCIIOTO ra3a)

2.5

MIPOBOJIUTh PEAKLMM, TMOATBEPKAAIONINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJOpPUA-, OpOMHUI, HOIUA, KapOoHarT,
docdar, cunmkat, cynbdar, THIPOKCUINOHBI, KATHOHBI aMMOHUSI, HOHBI H3yYSHHBIX
METAJJIOB, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

ITo Teme: «Xumus u OKpYy:Karouiast cpea»

3.1

PaCKpbIBaTh CMBICII OCHOBHBIX XHMHWUYCCKUX MOHSTHUM: HI[K BCHICCTBA, KOPPO3HA
MCTAIJIOB

3.2

IPUMEHSTh OCHOBHBIE ONEPALIUN MBICIUTEIbHON I€ATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IleHNe, CHUCTEMAaTU3aLUIO, BBISBICHUE MPUYUHHO-CIEICTBEHHbBIX
CBsi3el — JUI M3Y4EHUs CBOMCTB BEIIECTB M XMMHUYECKMX PEAKIMH; €CTECTBEHHO-
HayyHbl€ METOJbl IO3HAHUS — HAONIOJIEHHE, W3MEpPEHHE, MOJEIUPOBAHHE, JKC-
NEPUMEHT (peabHbIN U MBICIIEHHBIH )

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA
1 ITepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

1.1

[Ipenmer xumuu. Poiib XMMHM B JKM3HHM 4YelOBeKa. XHMHUA B CHCTeME Hayk. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB

ITonsTue 0 MeTOaX MO3HAHMS B XUMHHU. YUCTHIE BEIIECTBA M CMECH. CnocoObl pasaCICHUA

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa
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1.2 .
cMmeceit
13 ATOMBI W MOJEKYJIBl. XHUMHYECKHE OdIeMEHThl. CHUMBOJIBI XHMHUYECKHX DSJIEMEHTOB.
' [IpocTble u cioXkHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE
Xumuueckast popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
1.4 cocTtaBa BemecTB. OTHOcHUTENIbHAsA aTOMHasi Macca. OTHOCHUTENbHAsA MOJIEKYJISIpHAsi Macca.
MaccoBas 104151 XMMHYECKOT0 3JIEMEHTa B COEIMHEHUN
™~
15 KQHYE T EHRFATHACKId 5. Monspaas Macca. B3auMocCBsA3b KOJIMYECTBA, MACCHl M YHCIIA

DA ERPHHQ PRI ERGsa. Pacuésl 10 GopMyIaM XUMHUECKIX COeIHHEHH




Kon

1.6

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

®usnyeckue W XUMHUYECKHE SBICHHUS. XUMHUYECKas peakuuss U €€ INpU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XHWMHUYECKHE ypaBHeHHs. Kiaccuuxamus XUMHYECKUX
peakuuii (CoeInHeHUs, Pa3I0KEHUs, 3aMeILeHHsI, OOMEHA)

1.7

XUMHUUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCYZOH, ¢ IpaBUiiaMu paboOThl B
nabopatopur U npuéMaMu oOpalieHus ¢ JabopaTOPHBIM 00O0pPYIOBaHHEM, H3y4CHHE H
onucaHue (HU3NYECKUX CBOMCTB OOpPA3LOB HEOPTaHUYECKUX BEIIECTB, HAONIIOJCHHE
¢u3nueckux (MIaBjleHUE BOCKA, TasHUE JIbJja, paCTUPAHUE caxapa B CTYINKe, KUIIEHUE U
KOHJIEHCAllUs BOJbl) U XUMHUYECKUX (FOPEHHE CBEYM, NMPOKAJIMBAHUE MEIHOHW MPOBOJIOKH,
B3aUMOJICHICTBHE MeNla C KHCJIOTON) SIBICHWW, HAOJIOJEHHWE W OIUCAHHE TPU3HAKOB
NPOTEKAHUS XMMUYECKUX PEaKIuil (pa3ioskeHue caxapa, B3auMOICHCTBHE CEPHOM KHCIIOTHI
¢ xjopuzoM Oapusi, paszioxeHue rugpokcuaa Meau(ll) mpu HarpeBaHuu, B3aMMOAEHCTBHE
xene3a ¢ pactBopoM conu Meau(Il), uzyuenue cnoco6oB pazzeneHus: cMecel (¢ MoMOIIbIO
MarHuTa, (WIBTPOBAaHHWE, BBHIIAPUBAaHUE, AMCTWIULAIMS, XpoMaTorpadus), IpOBeICHHE
OYUCTKH TIOBApPEHHOW COJIM, HAOIIONEHHE W OMHCAHWE PE3YJIbTATOB MPOBEICHHS OIIBITA,
WITIOCTPUPYIOIETO  3aKOH  COXPAHEHUS  Macchl, CO3[JaHME MOJAEJIeH  MOJeKyIn
(IIapocTepIKHEBHIX )

Baxuelime npeacTaBUTeIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31eMEHT M MPOCTOE BELIECTBO.
Haxoxnenue kucimopona B mpupone, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Okcunsl. [Ipumenenne kucinopoaa. CrnocoObl TMONydeHHs KHUCIOpoJa B Ja-
OGopaTtopuu ¥ IpoMbIIUIEHHOCTH. KpyroBopoT kuciopoaa B npupoze. O30H — ajuioTpoIHas
MoaudUKaIKs KUCIopoaa
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TennoBoil >ddexkr xuMuyecKoW peakluuu, TEePMOXMMUYECKHE YypaBHEHMs, 9K30-
Y DHJIOTEPMUYECKUE peaklMUU. TOMIMBO: yroib U MeTaH. 3arpsA3HEHUE BO3/1yXa, YCUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHue 030HOBOTO CIIO0S

2.3

Bonopon — anemeHT u npocToe BemiecTBo. HaxoxaeHue Boiopoaa B mpupojie, Gpu3nueckue
U XUMHUYECKHE CBOICTBA, MPUMEHEHHUE, ClIoco0bl moydeHus. Kucnorsl u conu

24

MonsipHblif 00bEM ra3oB. PacuéTsl Mo XUMHYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoiMcTBa BoAbl. Boma kak pactBoputens. PactBopsl. HacelmieHHbIE
Y HEHACBHIIIEHHBIE pacTBOPBL. PacTBOpHMOCTE BemiecTB B Bojie. MaccoBas 10151 BEIIECTBA B
pacTBope. Xumuueckue cBoiicTBa Bojbl. OcHOBaHMsA. Ponp pacTBOpoB B IpHpoae U B
JKU3HU 4enoBeka. KpyroBopor Boabl B pHupoe. 3arpsa3HeHue NpupoAHbix Bold. OxpaHa u
OYHCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanmust Heopranmueckux coenuHeHmid. Oxcuapl. Knaccudukarus OKCHIOB:
coneoOpa3ywoomue (OCHOBHBIC, KHUCIOTHBIE, aMm{QoTepHbIe) U HecoleoOpa3yrIue.
Homenknarypa oxcuaoB. Pu3MyecKMe M XHMHYECKHE CBOKCTBAa OKCUIOB. Ilomyuenue
OKCHJIOB

CepTuPWKaTt UEZZ0U/FIFEC395AZESCOFFB/CIBEDOFZ
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa
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2.7

OcHoBanms. Kiaccuukanys OCHOBRHMIL: IIENOYM M HEPACTBOPHMBIE OCHOBAHMS.

HEYMERTNIOABKGAH. dusiueckie u xummuaeckue croiictsa octosanuii. ITonyyenue
PIEKTE nnoanncbro




Kon

2.8

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kucnotsl. Knaccudukarmms kucnor. Homenkmnarypa kucnor. Ousnueckue U XUMHYECKUE
cBoMcTBa KUCHOT. Panx akrusHoctn MetaiioB H.H. bekerosa. Ilonyuenue kucior
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Conu. Homenknarypa coseil. @u3nuyeckue M XUMHUYECKHE CBOMCTBa cosei. Ilomydenue
coJet

2.10

I'eneTnueckas CBI3b MCKAY KilaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

2.11

XUMHUYECKUH OKCIIEPUMEHT: KAayeCTBEHHOE OIpENeICHUEe COJEpXKaHUs  KHCIOpoIa
B BO3JlyXe, MOJyuyeHue, coOuMpaHHe, pPacro3HABaHUE U M3yYEHUE CBOICTB KHCIOpOJa,
HAOMO/IeHUE B3aUMOJEUCTBUSA BEILIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS
U IpeKpalleHusi ropeHus (moxapa), o3HaKOMJIEHHE ¢ oOpa3laMu OKCHJIOB U OMMCaHUE HX
CBOWCTB, TONy4YeHHE, COOMpaHWEe, pAaclO3HABaHWE M W3YyYEHHE CBOWCTB BOJOPOIA
(ropenwue), B3aumopaeicTBue Boaopoaa ¢ okcumomM meau(Il) (Bo3MOXKHO HCIIONIB30BaHHE
BUJICOMATEPHAIIOB), HaOMI0IeHHE 00pa3lloB BEUIECTB KOIWYECTBOM | MOIb, UCCIIEIOBaHUE
0COOEHHOCTEH pAcCTBOPEHMsSI BEUIECTB C PA3JIMYHON pPAaCTBOPHUMOCTHIO, NPUTOTOBJICHUE
pacTBOPOB C ONPENETEHHON MACCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA, B3aUMOJICHCTBUE
BOJIbI C METaJIJIaMH (HaTpUEM U KaJbl[ieM) (BO3MOXKHO HCIIOIb30BaHKUE BUIEOMATEPUATIOB),
ompezieNieHue PAcTBOPOB KHUCIOT U IIEToYed ¢ MOMOUIbI0 HWHIUKATOPOB, HCCIEIOBAaHUE
00pa3loB HEOPraHMYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, HAOIIOJCHHE W3MEHEHHUS
OKpAacKy MHAWKATOPOB B PACTBOPAX KUCIIOT U MIETOYEH, U3yUeHHE B3aNMOICHCTBUS OKCHIA
meau(Il) c pactBopom cepHOI KHCIOTHI, KHUCIOT C METaUIaMH, PEaKIMil HeHTpaau3aluu,
NOJy4eHHEe HEpaCTBOPUMBIX OCHOBAHUH, BHITECHEHHE OIHOTO METalljia IpyTuM U3 pacTBOpa
COJIM, pEUICHWE OKCIEPUMEHTANBHBIX 33amad 1o TeMme «BaxHeimme Kiacchl
HEOPTraHMYECKUX COCTMHECHUI

ITepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX dJIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU

3.1

[IepBble MONBITKU KJIACCU(UKALNNA XUMUYECKUX 3JIeMeHTOB. [loHATHE O rpymmax cXOIHBIX
DJIEMEHTOB (ILEIOYHBIE U IIEJIOYHO3EMENIbHBIE METAJIbl, TaJIOTEHbI, MHEPTHBIE Ta3bl).
DJeMeHTBl, KOTOpble 00pa3yroT aM(OTepHBbIE OKCUIBI M THIPOKCUIBI
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Ilepmonnueckuit  3akoH.  Ilepuogmueckas  cucreMa  XMMHYECKHX — DJIEMEHTOB
J .. MenneneeBa. Koporkonepuoanass u anuHHonepuonHas (opmsl [leproauueckoit
cucrembl xuMmuueckux 3nemMeHToB .M. MenneneeBa. Ilepuonbl u rpynnel. Pusnyeckuit
CMBICJI TOPSKOBOIO HOMEPA, HOMEPOB NEPUOIA U ITPYIIIBI dJIEMEHTA

3.3

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M30Tonsl. DnekTpoHbl. CTpOeHUE AIEKTPOHHBIX
o0Oosiouek aromMoB TmepBbIX 20 XMMHUYECKHUX dJeMeHTOB I[lepuoauueckoil cHCTEMBbI
J.1. Menneneea. XapakTepUCTHKa XHMHMUYECKOIO DJIEMEHTa II0 €ro II0OJOKEHHUIO B
ITepuonuueckoit cucreme .M. Menneneesa

3aKOHOMepHOCTI/I HU3MCHCHUA pagnuyCa aTOMOB XUMHNYECKUX 3JICMCHTOB, MCTAJIJIMYCCKUX U

/

.,

3.4

HeMeTAIIUYeCcKUX CBOUCTR o rpynnay U nepuogam. 3nauenue [lepuoanyeckoro 3akoHa u

BWEWF% W%ﬁ XUMHUYCCKHK 3JICMCHTOB JJI pPa3BUTUS HAyKA WU IPAKTHKH.
AT SISEIATTOYTIS A E i T Pk 1aHHH

CepTH

buka3.OE424

OXHIMECI@2XAAE3COEBRFKE 1BEORROBaIEHTH S (momnsipHas " HEMnoJIsIpHast) CBSI3b.
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DIIEKTPOOTPULIATEHHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

Crencup okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIIHHEIC PCaKknuu. HpOI_ICCCbI OKHCJICHHUA
1 BoccTaHOBJIEHHS. OKHCIIMTEIN U BOCCTAaHOBUTEIN

3.7

XYUMUYECKUN HKCIEPUMEHT: H3Y4YeHHE OOpa3loB BEIIECTB METAZIOB M HEMETaJlIOoB,
B3aUMOJICCTBUE THAPOKCHAA IIMHKA C PACTBOPAMU KHUCJIOT M WIEJIOYEH, IPOBEICHHE
ONBITOB, WUIIOCTPUPYIOIIMX MTPUMEPHl OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
(ropeHue, peakuu pas3noKeHUs, COSTUHEHUS)

9 KJIACC

Kox

IIpoBepsieMbI 3JI€MEHT COAEPKAHUS

BemectBo n xummnueckas peakuus. [lopropenue

1.1

Hepﬂonnqecm/lﬁ 3aKOH. HepnonnquKaﬂ CHUCTEMaA XUMHUYCCKUX 3JICMCHTOB
I[I/I MeHz[eJIeeBa. CTpOCHI/IC aTOMOB. 3aKOHOMepHOCTI/I B HM3MEHCHMU CBOMCTB
XUMHYCCKUX DOJCMCHTOB IICPBBIX TpéX nepruoaoB, Kajiud, KaJIbHUd H HUX COG}II/IHGHI/Iﬁ
B COOTBCTCTBHH C IIOJIOXKXCHHEM JJICMCHTOB B HepHOI[HHGCKOfI CUCTEME U CTPOCHHUEM HX
aTOMOB

1.2

CrpoeHne BemecTBa: BHIbl XMUMHUYECKOM CBS3U. THIBI KPUCTAUIMYECKMX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOW PEHIETKN M BHJA XMMHUYECKOU
cBsa3u. Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BELIECTB (MEXAyHapoiHas U
TpUBHAJIbHASA). XUMHUYECKHE CBOMCTBA BEILECTB, OTHOCALIMXCA K PAa3IMYHBIM KJaccaM
HEOPraHUYECKUX COCAVHEHUM, TEHETUYECKAs CBsI3b HEOPIaHUYECKUX BELIECTB

1.3

Knaccudukanus XMMUUECKUX peakUuid MO pa3lIUyHbIM MpHU3HaKaM (TI0 YHUCIY U COCTaBy
YYaCTBYIOUIMX B pPEaKLUU BEIIECTB, M0 TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHHUIO0 CTeleHen
OKHCIICHUSI XUMUYECKHX 3JIEMEHTOB, [0 00paTUMOCTH, 110 YYacTUIO KaTalnu3aropa). JK30- U
DHIOTEPMUUYECKUE pEaKLUMH, TEePpMOXUMHUYECKHe YypaBHeHus. [loHsTMe o ckopocTu
XUMUYECKON peaKnu

1.4

[TonsiTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusix. [loHsaTHe 0 TOMOTEeHHBIX
Y FeTEepPOreHHbIX peakuysx. [loHarre o XumMudeckoM paBHOBeCUH. DaKTOPBI, BIUAIOIINE HA
CKOpPOCTb XUMHUUYECKOU PEaKLIMU U IOJI0KEHUE XUMUYECKOTO PABHOBECHUS

1.5

OKI/ICJ’II/IT@J’IBHO—BOCCTaHOBI/ITeJ'IBHBIe peaKHI/II/I, BHGKTpOHHLIfI 6anch OKHUCIIUTCIIBHO-
BOCCTAHOBUTENBbHOM  peakuuu. (COCTaBIeHUE YpPABHEHHH  OKHUCIHUTEIbHO-BOCCTAHO-
BUTEJBHBIX PEAKIIMi C UCIIOJIb30BAaHUEM METO/Ia JIEKTPOHHOTO OanaHca

/

CepTH

O .

(hukaT OE426

Teopusi AIEKTPOIUTHYCCKON AUCCOLMANUN. DICKTPOIUTBI U HEIICKTPOIUTH. KaTHOHBI,
RS MBN BIBIINGE AN may BelllecTB ¢ pasIMUHBIME BHIAMH XHMHYECKON CBS3H.

pHBIC W (A0BIe AICKTPOIUTHL. KIIMA HOHHOT MeH
36?5%%9%9&)5&%&“% e abple DJIIEKTPO Pea OHHOTO OOMeEHa.

OYCTFEBIAD 5 APEICHAFBDT |PEORANIT MOHHOTO OOMEHa, MOJIHBIE W COKpalmIEHHBbIE HOHHBIC
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

ypaBHeHHs peaknuii. CBOWCTBAa KUCIIOT, OCHOBAaHUN M COJIEH B CBETE NPEICTABICHUN 00
NEKTPOIUTHYECKON auccounanuu. KauecTBeHHble peakuuu Ha UWOHBL [loHsTHE O
THJIPOJIU3E COJIeH

1.7

XUMUYECKUN JKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMU KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETAUIOB (TpaduTa M amMasa), CIOKHBIX
BEIIECTB (XJIOpHAa HATpHsl); UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JIECHCTBUS Pa3IUYHBIX (PAKTOPOB; HCCIEIOBAHHE 3JIEKTPONPOBOAHOCTH PAaCTBOPOB
BELIECTB, IpoLecca AUCCOLMALUN KHUCIIOT, IIEI0Yed U cosel (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); TMPOBEJICHUE OIbBITOB, WIUTIOCTPUPYIOIIUX TMPU3HAKU MPOTEKAHUS
peakiuii MOHHOTO oOMeHa (oOpa3oBaHUE OCaJKa, BBIACIEHUE Ta3a, 00pa30BaHUE BOJbI);
ONBITOB, WUIIOCTPUPYIOIIMX HIPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN
(ropenue, peakiuu pa3ioKeHUs, COSAMHEHHS ); PACTIO3HABAHNE HEOPTaHUUECKHUX BEIIECTB C
MMOMOUIBIO KAYECTBEHHBIX PEAKIIMI HA MOHBI; PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4

Hewmertannsl 1 uX cCOeIMHEHUS

2.1

OOmast xapakrepucTuka TranoreHoB. OCOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CTpoeHne u Qpu3nyecKrue CBOWCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XvMHYeCcKHe CBOMCTBAa Ha MpHUMEpe XJopa (B3aUMOJEHCTBUE C METAJUIAMM, HEMETaJlJIaMH,
menoyamu). XnopoBogopod. ConsHas KHCIOTa, XMMHUYECKHE CBOHCTBA, IOJYYEHHE,
npuMeHeHue. JlelicTBue XJiopa M XJOpPOBOJOpOJAa Ha OpraHu3M 4eloBeka. BaxHeimme
XJIOPUJIbI U UX HAaXOXKIEHHUE B IPUPOJE
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OO6mass xapaktepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (pu3nyeckre CBONCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M cepbl. AJUIOTPONHBIE MOAM(UKALNMU KHCIOpOJa U Cepbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOOPOA, CTpOEHUE, PU3NUECKHEe U XUMHUUYECKHe cBOMCTBA. OKCHUIBI
Cepbl KaK TMpEACTaBUTENN KHCIOTHBIX OKCUaoB. CepHas Kuciora, (usndeckue u
XMMHUYECKHE CBOMCTBa (OOIIMe KakK MpPEJCTaBUTENs Kilacca KHUCIOT M CHelU(HUecKue).
XUMHUECKUE peakiuy, JeKallle B OCHOBE IMPOMBIIUIEHHOTO croco0a MoJydeHHs CEepHOM
kucnothl. [lpumenenue. Conn cepHOM KUCIIOTHI, KaUeCTBEHHAsI Peakius Ha Cyiab(paT-HOH.
HaxoxieHne cepsl U €€ COeIMHEHNN B NpUpoJe. XUMUYECKOE 3arpsA3HEHNE OKPYKaroIen
Cpelbl COeMHEHHMSIMU Cepbl (KHCIOTHBIE IOKIM, 3arpsi3HEHHE BO3/AyXa M BOJOEMOB),
CHOCOOBI €ro Mpe10TBpaIeHHUs

2.3

OO6mass xapakTtepucThka 31eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHW OKHUCIEHUS. A30T, paclpocTpaHeHHE B INpupoje, pusmdeckue u
XUMHu4eckre cBoiictBa. KpyroBopor azora B mnpupose. AMMHAK, €ro (Qusnueckue
U XUMHYECKHE CBOWCTBA, MoyyueHHe U npuMmeHeHue. Coiau aMMOHMS, UX (HU3UUECKUE U
XUMHYECKHE CBOICTBa, MpuMeHeHre. KauecTBeHHas peakiysi Ha MOHbI aMMOHUS. A30THas
KHCTI0Ta, €€ Mojay4yeHue, Gu3nyecKkue U XMMUYECKrue cBOMCTBa (001Me KaK MpeCcTaBUTENs
KJ1acca KUCIIOT U crienugudeckue). Micnonbp3oBaHne HUTPATOB U COJICH aMMOHHS B KaUeCTBE
MHUHEpaJIbHBIX ya00peHuil. XUMHUYECKOe 3arpsa3HEHNE OKPYKAIOIeH cpelibl COeAMHEHUSIMHU
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a30Ta (KUCIOTHBIE I0XK/IH, 3arPSI3HEHUE\BO3/1yXa, TOUBBI U BOJJOEMOB)

OOV AACLIT IS OASALL

0 2.4
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DIPEK PP HHOVT PrOlE R OtorDIprkanuy| pocdopa, GusHUecKHe M XMMUYECKHE CBOMCTBA.
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Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

nonydenue. Mcnons3zoBanue ¢pochaToB B KadyecTBE MHHEPATBHBIX YI0OpeHUN

O6mas xapakrtepuctuka djeMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble CTEMEHM OKHUCICHUA. YTJepold, aUIOTPOINHble MoaudUKauu, pac-
POCTpaHEHUE B MpHUpoe, GU3NIECKUE U XUMHUECKHE CBOKCTBa. Ancopouus. Kpyrosopor
yrinepoga B mpupone. OKcuubsl yriaepona, X (QHU3HUECKHE M XHMHYECKHE CBOMCTBA,
NEICTBUE HA JKUBBIE OPTaHU3MBbI, IOJyYEHHE U MPUMEHEHHUE. DKOJIOTHUECKUe MPOoOIeMBbl,
cBs3aHHbIe C okcuaoM yriaepoaa(lV); rumoresa rno0adbHOro MOTEIUICHUS KIMMAaTa;
NapHUKOBBIA 3¢ ¢eKkT. YrompHas KHCIOTAa U €€ CONMM, MX (PHU3MUECKHE U XHUMHYECKHE
CBOWCTBa, IOJIyueHHE U mpuMeHeHHe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonk3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIICHHOCTH U CETLCKOM XO0341CTBE

[lepBoHayanbHble MOHSATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSAX YIiiepoa
(MeTan, sTaH, STWIEH, AlleTWJICH, JTaHOJI, TJUIEPUH, YKCycHas Kuciorta). X cocraB u
XuMH4eckoe crpoeHue. IToHsITHE O OMOJIOTMYECKU BaXKHBIX BEHIECTBAX: JKHUpaX, OeKax,
yriaeBoJax — M MX POJU B XKU3HU YelloBeka. MaTepuanbHOE €JUHCTBO OPraHUYECKHX WU
HEOPraHWYECKHX COCAMHCHUI

Kpemuuii, ero ¢Qusmueckue M XHUMHYECKHE CBOMCTBA, TOJIY4YCHHE U TPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmmue mpexacraBienus o0 oxcuae kpemuusa(IV)
U KpeMHHUeBOol kuciore. CHIMKAThl, UX HCHOJb30BaHUE B OBITY, MEIULMHE, MPOMBILI-
JEHHOCTU. BakHellne cTpouTeNlbHbIE MaTepHajbl: KepaMUKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eToH. [IpoOnembl 0e30MmacHOrO0 MCHOJB30BAaHUSL CTPOUTENBHBIX MaTepUajoB B
ITOBCEJHEBHOM KU3HU

XUMHUECKUH DSKCIEPUMEHT: H3ydeHHe OOpa3lloB HEOPraHMYeCKUX BEIIECTB, CBOMCTB
COJISTHOM KHCJIOTBHI; MPOBEICHUE KAUeCTBEHHBIX PEaKIMil Ha XJIOpUA-UOHBI U HaOJIIOAEeHUE
MPU3HAKOB MX IMPOTEKAHHUS; OMBITHI, OTpa)karonye (pusnueckue U XMMHYECKHE CBOMCTBA
TaJIOTEHOB M HUX COEAMHEHHUH (BO3MOXHO HCIOJIb30BaHHE  BHUAEOMATEPUAJIOB);
O3HaKOMJIEHHE C 00pa3liaMH XJIOPUIOB (TaJOreHUI0B); O3HAKOMIIEHHE C 00pa3lamMu cepbl U
e coeMHEHUSIMU (BO3MOXKHO MCIIOJIb30BaHHE BUEOMATEpHaioB); HAOIOAEHHE Tpoliecca
oOyrnuBaHUs caxapa IMOJ JeMCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHCIIOTHI; M3Y4YEHHE
XUMHYECKHX CBOMCTB pa30aBiIeHHON CEPHOM KUCIOTHI, POBEAECHNE KaUeCTBEHHOM peakinuu
Ha cynb(haT-uoH U HaOMIo/IeHUe MpU3HAKa e€ MPOTEKaHHs; 03HAKOMIICHHE C (PU3MUECKUMHU
cBOMcTBaMH a30Ta, ¢ochopa 1 UX coeTuHEHUH (BO3ZMOKHO MCIOJIb30BAHUE BHICOMATEPH-
ajoB), oOpa3mamMu a30THBIX ©  (POocPOpHBIX YAOOpPEHHUH; TMONMydeHUue, CcoOupaHue,
pacro3HaBaHHE U U3YYE€HHE CBOMCTB aMMHaKa; MPOBEACHNE KaYeCTBEHHBIX peaklUii Ha MOH
aMMOHUS M ¢ochaT-uOH M H3yYeHHE NPU3HAKOB HUX IPOTEKAaHHs, B3aMMOJEHCTBUE
KOHIICHTPUPOBAHHOW  a30THOW  KHUCIOTBI € MeIpl0  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); HM3y4YE€HHUE MOJENeH KPUCTAINIMYECKHX pemIETOK anmasza, rpadura,
dbynnepeHa; O3HAKOMJIEHHE C  TPOIECCOM  QJCOPOIMU  PAacTBOPEHHBIX  BEIECTB
AaKTUBUPOBAaHHBIM YIJIEM W YCTPOMCTBOM MpOTMBOrasa; IOJydyeHue, coOupaHue,
pacrio3HaBaHME M H3Y4YEHHME CBOMCTB YIVIEKUCIIOIO TIa3a; IPOBEJEHHE KauyeCTBEHHBIX
pPeaKNUi Ha KApOOHAT- M CHUIMKAT-WOHBl W HW3YYEHHE MPU3HAKOB HX MPOTEKAHUS;

OMWIEWEH 0 ,D,f‘llfl c monyKuHeﬁ A CUJIMKATHOU MIPOMBIIIUIEHHOCTH; pelieHue
q TeMe «BaxHenmmne HeMeTaJUIbl 1 UX COENUHEHU
OHER RO EM S RACE Y
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3.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

OO0m1as xapakTepUCTUKAa XUMUYECKUX 2JIEMEHTOB — METAJNIOB HA OCHOBAHUU WX TOJIOXKECHHS
B llepuogmueckoili cucreme xumuueckux 3yemeHToB J[.MI. MenneneeBa u CTpOCHUS
aroMoB. CTtpoeHne MeTauioB. MeTtajuinueckas CBsi3b M METAJUIMYECKasl KpUCTaIMyecKas
peléTKa. DIEKTPOXUMUUECKUN Psii HAIPSDKEHUH METALIOB

3.2

du3nuecKkue ¥ XMMUYECKHE CBOICTBa MeTayuioB. OO0Imue COCOOBI MONyUYEHHs] METaJIOB.
[TonsiTe 0 KOPPO3UM METAIJIOB, OCHOBHBIE CIOCOOBI 3aIUThI UX OT KOppo3uu. CruiaBbl
(cTanb, YyryH, AOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIILIEHHOCTH

33

[Ilenouynsle MeTamsl: nojoxeHue B lleproanueckoil cUCTEME XMMHUYECKHX 3JIEMEHTOB
.. MengaeneeBa;, CTpOEHHE HX aTOMOB; HaxoXJIeHuUe B npupone. Dusnueckue
U XMMHYECKHE CBOICTBa (Ha mpumepe HaTpus U Kaiuus). OKCHIIbI U THAPOKCUIBI HATPUS U
Kanus. [IpuMeHeHne 1menoyHbIX METAJIOB U UX COEIMHEHUH

34

[I{erouHO3EMENBHBIE METAJIIIBI MATHUM U KaJIBLIMIL: ITOJIOkeHue B lleprnoanyeckon cucreme
xuMHu4eckux 3nemeHToB .M. MenaeneeBa; CTpoeHUE UX aTOMOB; HaX0XJECHUE B IPUPOJIE.
dusnyeckue W XMMUYECKHE CBOMCTBA MarHMs W Kauplusd. BakHellnue coelnHEHUs
KaiblUs (OKCUI, THIPOKCHU, COH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHuii: nonoxkenue B - llepuogudeckodt  cUCTEME  XHMHUYECKHUX  DJIEMEHTOB
J.1. MenneneeBa; cTpoeHre aToma; HaXxOKJAeHue B npupone. Pu3ndeckue 1 XUMUYECKUE
cBOiicTBa amoMuHUsA. AMOTEpHBIE CBOMCTBA OKCHU/IA M TUAPOKCUIA ATFOMUHUS

3.6

Kenezo: nonoxenne B Ilepuoamueckoil cucremMe xumuueckux syeMeHToB J[.M. MeH-
JieieeBa; CTPOCHHUE aTOMa; HaxO0JIeHHUE B npupoje. PU3nueckue 1 XMMHYECKHE CBOWCTBA
xene3a. Okeunpl, ruapokcuasl u conu xenesa(ll) u xenesa(Ill), ux cocras, cBoiicTBa u
MOJIyYEHHUE

3.7

XVUMUYECKUN OKCIIEPUMEHT: O3HaKOMJIEHHE C oOpa3laMd METalJioB W CIUIaBOB, HX
(UBUYECKUMH CBOMCTBAMH; H3YYCHHE pE3yJbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJICUCTBUS OKCHIA KaJIbIIHs
Y HATpUs C BOJIOM (BO3MOXKHO HCIOJIB30BAHUE BUIEOMATEPUATIOB); UCCIIEIOBAHHE CBOMCTB
KECTKOM BOJIBI, TpOIlECCa TOPEHHUs JKeyle3a B KHUCIOopoae (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB TPOTEKAHHS KAYECTBEHHBIX PEaKIMii Ha WOHBI (Mar”us,
KaJIbIIMs, aTlOMUHMS, 1THKa, kene3a(ll) u sxenesa(Ill), mexu(Il); mHabmromenue u onucanue
MPOIIECCOB OKPAIIMBAaHUsl IUIAMEHUM HWOHAMH HATpUs, Kaluig M Kaublus (BO3MOXKHO
UCIIONIb30BaHUE BHUJACOMATEPUANIOB); HCCIeAOBaHHE aMQpOTEPHBIX CBOWCTB THIPOKCH]IA
ATIOMUHHST W THAPOKCHIA IIMHKA; pEIIeHWe OHKCICPUMEHTAIBHBIX 3a7ad 10 TeMe
«BaxkHenmme MEeTaJuTbl U UX COCIUHEHUS»

X¥MHS U OKpYy>Karollas cpena

4.1

HoBble Marepuwansl W TexHoyiornu. BemiectBa u Marepuanbl B TOBCEIHEBHOW >KU3HU
YyenoBeka. XWMHS M 3JI0pOBbe. be3omacHoe HCMONb30BaHUE BEIIECTB M XUMHUYECKUX
peaxiuii B ObITy. [lepBas momols Ipyu XMMHUYECKUX 0XKOTaX U OTPaBJICHHIX
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Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUS
OBITY U IPOMBIIIJIEHHOCTH
43 XUMHUUYECKUHN HKCIEPUMEHT: H3yuyeHHe 00pa3loB MaTepuajoB (CTEKIIO, CIIJIaBbl METALIOB,
' HOJMMEPHBIE MaTepUaIbl)

ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpedoBaHNs

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBLIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOEHHSI OCHOBHOW 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3zoBanusi Ha ocHoBe PI'OC

Hpe,I[CTaBJ'IeHI/IeZ

1.1

0 M03HABAa€MOCTH SIBIICHHI npupoabl, IOHUMAaHHC 00BEKTUBHOM 3HAYMMOCTH OCHOB
XHUMHYISCKOM HAayKH KakK obnactu COBPCMCHHOT'O €CTCCTBO3HAHUSA, KOMIIOHCHTA
O6H.[€I>’I KYJIbTYpPBl U HpaKTquCKOP’I ACATCIIBHOCTU YCJIOBCKa B YCJIOBHUAX
COBPCMEHHOT'O O6IJ_I€CTBa; IMOHUMAHHUEC MCCTa XUMHH CpCAU APYIrUX €CTCCTBCHHBIX

HayK

1.2

O Hay4YHbIX METOJaX II03HAHHA, B TOM YHUCJIC OKCICPHUMCHTAJIBHBIX H TCO-
PETHYCCKUX MCTOAAaX HCCICAOBAaHHA BCHICCTB U HM3YUCHUA XUMHUYCCKUX peaKI_II/IfI;
YMCHHUEC UCITOJIB30BATh MOJCIN JIS1 0OBSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodecCHOHATHHOM NEATEIbHOCTH, CBS3aHHBIX C XUMHEH U CO-
BPEMCHHBIMHU TCXHOJIOTUAMH, OCHOBAHHBIMH HAa JOCTUKCHUAX XUMHAYECKOU HAYKH,
YTO MO3BOJHUT OOYYAIOUIUMCSl pacCMaTpUBaTh XUMHIO Kak cdepy cBoeil Oymyreit
npo(ecCHOHANBFHOM JIEATENBHOCTH M CIENaTh OCO3HAHHBIM BBIOOP XHMHU Kak
npoIIEHOTO IPEMETa TPH TIEPEX0/Ie Ha YPOBEHb CPEAHETO 00IIero 00pa3oBaHMs

Brmagenne cucteMoill XHMMHYECKMX 3HAHMM M yMEHUE NPHUMEHSATh CHUCTEMY
XUMUYECKHUX 3HAHUM, KOTOpasi BKJIIOYAECT:

2.1

BaO)XHEHIINE XUMHYECKUE TOHATHUA: XHMUYECKUH DJIEMEHT, aTOM, MOJIEKYIIa,
BEIIIECTBO, MPOCTOE M CJI0KHOE BEIIECTBO, OJHOPOIHAsI M HEOJHOPOAHAS CMECH,
OTHOCHUTCIIBHBIC aTOMHAA W MOJICKYJISIpHasd MacCChbl, KOJIMYCCTBO BCHICCTBA, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIN 00BEM, OKCHJI, KUCIIOTA, OCHOBAHHE, COJIb (CpEeqHss),
XUMHYECKass peaklys, peakuH COCTUHEHUs, PEaKIHH pPa3JIOKEHUs, pPEeaKLuu
3aMelIeHMs, peakuuu oOMeHa, TeruioBol 3(ddexkT peakuuu, 5K30- U
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SHIOTCPMHUCCKUC PEaKInh, P4CTBOP, MAccoBas OIS XMMHYCCKOTO JJEMEHTa B
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QHOUAIQE N R BonnbIit clioit aToma, aTomHas opOHMTanb, pajdyc arToma,
3BRACHEHOE TR,y CTRESED OKHCICHUS, XUMHUYCCKas CBS3b, DJIEKTPOOTPHIIATEILHOCTS,




Kon
NpoBePsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPEIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOIO 00111er0
oOpa3oBanusi Ha ocHoBe PI'OC

MOJISIPHAS ¥ HETIOJISIPHASI KOBAJIGHTHASI CBSI3b, MOHHAS CBS3b, METAJNTNYECKAsI CBS3b,
KpUCTAJIJIMYECKasi peniérka (aromMHasi, MOHHAs, METaJUIM4YecKas, MOJEKYyJspHas),
WOH, KaTHOH, AaHWOH, OJJIGKTPOJIUT U  HEIJIEKTPOIUT, DIIEKTPOIUTHYECKas
JUCCOIMAIMsSA, PEaKIMH HOHHOIO OOMEHAa, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaklMM, OKHUCIUTEIb U BOCCTAHOBHUTENb, OKUCIEHHE U BOCCTAHOBIICHHUE,
JNEKTPONIN3, XUMHUYECKOE paBHOBECHE, oOpaTHUMble M HeoOpaTHMble pEeaKlUH,
CKOPOCTh XUMHUYECKOM peakiuu, katanuzarop, [1IK, koppo3ust meTanios, crijaBsl

2.2

OCHOBOIIOJIATralolMe 3aKOHbI XUMHHU: 3aKOH COXPAaHEHUS MAacCChl, MEPHUOJNYECKUIN
3akoH JI.M1. MeHieneeBa, 3aK0H MMOCTOSHCTBA COCTaBa, 3aKOH ABOrajapo

2.3

TEOpUU XUMHUHU: aTOMHO-MOJIEKYJISpHAs TEOpUs, TEOpUS DIIEKTPOIUTHUYECKON
UCCOLMAIAN

Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

yMEHUE TPaBUJIBLHO KCIOJIb30BaTh HM3YUYCHHBIC BEIIECTBA W Marepuaibl (B TOM
quclie MUHEpalbHbIE YIOOPEHMs, METaulbl U CIUIaBbl, MPOIYKTHI MepepadOTKH
MPUPOJHBIX UCTOYHHUKOB YIJIEBOIOPOAOB (YIS, MPUPOIHOTO Ta3a, HedTH) B OBITY,
CEIbCKOM XO3SMCTBE, HA MPOM3BOJCTBE U MOHUMAHHME 3HAYEHUS JKUPOB, OCIKOB,
YTJIEBOJIOB JJIsI OPraHU3Ma YeJIOBEKa; YMEHHE MPOTHO3UPOBAThH BIUSHHUE BEIIECTB U
XMMHUYECKHX IMPOILIECCOB HA OPraHM3M YeJIOBeKa M OKPYXAIOLIYyI MPUPOIHYIO
cpeny

3.2

YMEHHME HWHTErPUPOBATh XMMHUYECKHME 3HAHUS CO 3HAHUSAMHU JIPYIUX Yy4eOHBIX
IIPEAMETOB

33

HaJIMYMEe OIbITa paboThl C PAa3JIMYHBIMM HCTOYHHKAMU HMH(OpManu Mo XUMUHU
(HayyHast ¥ Hay4HO-TIOMYJIApHAsl JUTEpaTypa, CIOBapH, CIIPAaBOYHMKH, UHTEPHET-

pecypcehl)

34

YMCHUC 00BEKTUBHO OLCHUBATh I/IH(i)OpMaHI/IIO 0 BCIIECCTBAX, UX IMPEBPAIICHUAX U
MPAKTUYICCKOM IMPUMCHCHHUHN U YMCHHEC HCIIOJIb30BATh et AJId pCIICHUSA y‘-IC6HO—
IIO3HABAaTCJIbHBIX 3aJa4

Branenne ocHOBaMU NMOHATHIHOTO anmnapara ¥ CUMBOJIMYECKOTO S3bIKAa XUMUU IS
coctaBieHUs (OpMyNn HEOPraHWYECKUX BEIIECTB, YPAaBHEHMM XHMHUYECKUX
peakuuii; ocHoBamu xuMuieckoit HomeHknaTypbl (IUPAC u TpuBHanbHOI)

YMeHne OOBSCHITH CBS3b IOJIOKEHHUS 3JeMeHTa B Ilepuoaudeckoil cucreme ¢
YHUCIOBBIMH XaPAKTCPUCTUKAMU CTPOCHHSA aTOMOB XUMHNYCCKUX DJICMCHTOB (COCTaB
U 3apsn sapa, oOliee 4YKCIO JJIEKTPOHOB), PacHpeielICHUEM 3JCKTPOHOB IO
YHEPreTUYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KMl U KaTbIUs
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Kon IIpoBepsiemble TpeOOBaHMS K NMPEIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
NpoBepPsieMOro OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOIO 00111er0
TpedoBaHMS oOpa3oBanusi Ha ocHoBe PI'OC
7 YMmenue kinaccuuupoBarh:
7.1 XUMUYECKUE TIEMEHTBI
7.2 HEOPraHWYECKHE BEIECTBA
7.3 XUMHUUYECKHE PEAKIIUI
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTEIMEHb OKUCICHUS! XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKOM CTPYKTYPHI B COSTUHEHHIX
8.3 XapaKTep Cpeiibl B BOAHBIX pacTBOpaxX BELIECTB (KUCIOT, OCHOBAHUI)
8.4 OKUCTUTEIh U BOCCTAHOBHUTEIIb
9 YMeHue xapakTepu3oBath (pU3nuecKkre U XMMUYECKHUE CBOMCTBRA:
0.1 MPOCTBHIX BEIIECTB (KHUCIOPOA, 030H, BOJIOPOA, rpadut, anmas, KpeMHHH, a3orT,
’ docdop, cepa, XJI0p, HATPUIA, KT, MATHUH, KAJIBIIUH, ATIOMUHAMN, )KEIIe30)
CIIOKHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX pacTBOPOB (BOJa, aMMHaK,
XJOPOBOJIOPOJI, CEPOBOAOPOA, OKCHUIBI M TUAPOKCcHAbl MeTamioB [-IIA rpymm,
9.2 amomunus, menu (II), umnka, >xenesa (II u III), oxcuasl yraepoma (II u IV),
kpemuus (IV), azora u docdopa (Il u V), cepsr (IV u VI), cepuucras, cepnas,
a30THCTasl, a30THas, pochopHas, yrojapHas, KpeMHHEBasi KUCIIOTa U UX COJIN)
MIPOTHO3UPOBATh M XapaKTEpU30BaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HUX
9.3 CcOoCTaBa M CTPOCHMs, NPUMEHEHUE BEIIECTB B 3aBHUCHUMOCTH OT HX CBOMCTB,
BO3MOKHOCTh ITPOTEKAHUSI XUMHUYECKUX MPEBPAIIEHUN B PA3JIMYHBIX YCIOBUSIX
10 YMeHue cocTaBiIsITh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUS PEAKIIH, B TOM YHUCIIE:
10.1 peakiuii HOHHOro 0OMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIMI
103 WUTIOCTPUPYIOIIMX ~ XUMUYECKHE CBOMCTBA M3YyYEHHBIX KJIAaccoB  (TpyIm)
) HEOPTaHMYECKUX BEIICCTB
10.4 MOATBEPKIAIOIINX TEHETUUECKYIO B3aUMOCBSI3b MEXK/ly HUMHU
11 YMeHue BEIYUCHATH (IPOBOUTH PACUEThI):

H—
H—
[{ =y

OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIO

/

XUMHUYECKOI'O 3JICMCHTA B COG,ZEP] HCHHU

Ao naluACcALL
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NpoBePsIeMOro
TpedoBaHMS

11.4

IIpoBepsiemble TpeOOBaHMS K NMPEIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOIO 00111er0
oOpa3oBanusi Ha ocHoBe PI'OC

M0 YpaBHCHUAM XUMHUUYCCKUX peaKuHﬁ 1 HAXOAUTHh KOJIMYCCTBO BCIIICCTBA, 00BEM 1
MacCCy p€arcHToOB UK NPOAYKTOB PCAKIINH

12

Bnanenue (3HaHHE OCHOB):

12.1

OCHOBHBIMH  METOJJaMH  HAy4dyHOro To3HaHWs (HAOJIOACHHWE, W3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHKE) TIPU M3YYCHUU BEIIECTB U XMMHUYECKUX SIBJICHUI;
yMeHue chopMyIHpoBaTh MPOOIEMY U MPEUIOKUTD TyTH €€ pelIeHUs

12.2

Oe3omacHON pabOThl ¢ XMMHYECKMMH BEIIECTBAMM, XUMHYECKOH IOCYIOH H
71a00paTOPHBIM 000PYIOBAaHUEM

12.3

npaBwiiaMyd  Oe30macHoro oOpamieHuss ¢ BENICCTBAMH, HWCIOIB3YEMBIMH B
MOBCEIHEBHOM >KM3HU, MPaBUJIAMH MOBEICHUS B IENAX COEpeKeHUs 3J0POBbs U
OKpY’Karollle MpUPOIHOI cpesibl; MOHMMaHue Bpeaa (OMacHOCTH) BO3JCUCTBUS Ha
JKUBBIC OpPraHU3MBI OINPEACICHHBIX BEIIECTB, CIOCOOOB YMEHBIICHHS U
MPEOTBPAIIECHUS UX BPEIHOTO BO3JICUCTBUS

13

Hanuune MMPAKTUYCCKUX HABBIKOB INJIAHUPOBAHUA W OCYHICCTBJIICHUA CJICAYIOLIUX
XUMHYCCKHX SKCIICPUMCHTOB:

13.1

U3y4eHHE M  ONHcaHWe (U3NYECKUX CBOMCTB  BEIECTB; O3HAKOMJICHHE
C U3NYECKUMU U XMMHYECKHMHU SIBIICHUSIMU; OMbBITHL, HWJUIIOCTPUPYIOIIHE
NPU3HAKU IPOTEKAHUSI XUMUYECKUX PeaKIni

13.2

HN3YUCHUC CII0c000B pa3acICHUA cMmeceit

13.3

MOJIYYCHHE KHUCJI0pOJa U U3YYCHUE €TO CBOﬁCTB; IMOJIYUYCHHE BOAOPOAa U U3YYCHHC
€ro CBOﬁCTB; IMOJIYUYCHHUEC YTJICKUCIIOIo ra3da U U3yd4CHUC C€ro CBOfICTB; MOJIYUCHHUEC
aMMHaKa U U3y4C€HHUC €ro CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO
BEIIECTBA

13.5

NpPUMEHEHHE WHIUKATOpOB (JIakMyca, MeTWIOpaHka M ¢eHondTanenHa) s
OTIpeIeNIeHus XapaKTepa Cpeibl B paCTBOPAX KUCIIOT U IeI0uei

13.6

HCCIeIOBaHUE U OIMCAaHHE CBOMCTB HCOPTraHNMYCCKUX BCHICCTB Pa3JINYHBIX
KJIaCCOB; M3YUCHUC B3aMOJICHCTBUSI KHCJIOT C METaliaMu, OKCHUJaMH MCTaJlJIOB,
pacTBOpUMBIMHU )51 HEPpaCTBOPHUMBIMU OCHOBAHHUSAMMU, COJIAMH; TTOJIYUCHHUEC
HECPAaCTBOPUMBIX OCHOBB.HPIIZ; BBITCCHCHHUC OJHOI'0 MCTAaJUIa APYIrMM H3 pacTBOpa
COJIM; UCCJICAOBAHHC aM(I)OTepHBIX CBOMCTB THUAPOKCHUIAOB AJIFOMHUHUA U TUHKA

pEeIICHUC OKCIICPUMCHTAJIBHBIX 3aga4 1o TEMaM: «OcHOBHEIC KJIaCChI

/

.,

13.7

SJIEKTH

LOKY

HEeOPraHUYeCKUX mp,rr,mnﬂ{nﬁ»; «INEKTPOIUTHIECKAS JTMCCOITHAITHSY,;
ﬁ%ﬁ*qﬁ@ﬂﬁ%éﬁﬂemnnm U [UX CcOoeauHCHUA», «BakHeWmne MeTaibl U UX

SHHBIFHERNMnCLIO

CepTH

brkaT OEKR807F1FEC

fatallls]

3RAAGEBORRFS AREBEIHEIMEHTHI, WITIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS peaKIui
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Kon IIpoBepsiemble TpeOOBaHMS K NMPEIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS

NpoBePsIeMOro OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpPaMMbl OCHOBHOTI'0 00111€r0
TpedoBaHMS oOpa3oBanusi Ha ocHoBe PI'OC

MOHHOTO OOMEHA; Ka4yeCTBCHHBIC pEAKIMH Ha MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HWOHBI: XJOpUI-, Opomua-, uoaua-, cyiabdar-, docdar-, kapOoHaT-,
CHIIMKAT-aHUOHBI, TUIPOKCHII-MOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIIus,
aTIOMUHMS, Kene3a (2+) u xxenesa (3+), menu (2+), HUHKA

14 Ymenue:
14.1 IpPEACTaBIATh PE3YyNbTaThl AKCIEPUMEHTAa B (hopMe BBIBOJIOB, JOKA3aTEJbCTB,
' rpauKOB U TaOJHIL U BBIABIATH SMIMPUUECKHE 3aKOHOMEPHOCTH
YCTaHABJIMBATh CBSI3U MEX/Y pPeaTbHO HAOII0AaeMBIMH XMUMUYECKUMU SIBICHUSIMHU
14.2 U TIpolleccaMu, MPOUCXOIAUIMMH B Makpo- U MUKPOMHpE, OOBACHATH MPUUYMHBI

MHOFOO6paSI/I$[ BCIICCTB

IHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITPOBEPAEMBIX HA OCHOBHOM
IroCYAJAPCTBEHHOM 3K3AMEHE 110 XUMWUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHavaIbHbIE XUMUYECKUE MTOHSATHUS
1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei
10 ATOMBI U MOJIEKYJIBl. XUMHYECKHUE eMeHThl. CUMBOJIBI XUMUYECKUX AJIeMEHTOB. [IpocThie
' Y CJIO’KHBIE BEIIECTBA.
1.3 Xumuueckasi hopmyna. BaleHTHOCTh aTOMOB XUMUYECKHX AJIeMEHTOB. CTETIEHb OKUCIICHHUS
14 3aKOH MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aroMHass Macca. OTHOCHTENbHas
’ MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XUMHYECKOTO 3JIEMEHTA B COSAMHEHUN
15 KonnyectBo BemectBa. Monbs. MonsipHast macca. Moinsipablii 00b€M ra3oB. B3anmocBs3b
' KOJIMYECTBA, MAacChl M YUCJIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
16 DuU3NYeCKue W XUMHYECKHUE SBICHHUS. XHUMHYECKas peakiuuss W €€ MNPHU3HAKUA. 3aKOH
) COXpaHEHHUS MacChl BENIECTB. XUMUUECKUE YPAaBHECHHS
) [lepmonuueckuit  3akoH u  llepuogmyeckas cucreMa  XUMHUYECKHX  DJIEMEHTOB
J.1. MenneneeBa. CTpoeHUE aTOMOB
Ile 6IK qu'c_:llgrnﬁ O C Hepnozmqec@ﬂ cucteMa xumuueckux siemeHntoB .M. Menne-
2.1 I_gmanecmﬂ CMBICJI TIOPSIIKOBOTO HOMEpPA, HOMEPOB MEpUOJIa

V. Ka)

I/I TPYIIIBI aneMeHTa

AZCACC a0 ANCASACE

CepTuhrratToE42
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Kon

22

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3oTomnsl. DnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX
0o0osouek aTromMoB TMepBbIX 20 XUMHUYECKHUX dJEeMEHTOB lleproaudeckoit CHCTEMBI
J.1. MenneneeBa

2.3

3aKOHOM€pHOCTI/I B M3MCHCHHU CBOMCTB XHMHUYCCKHX 3JICMEHTOB MEPBLIX TpéX nepuoaos,
KaJins, KaJdbIus (pamzlyca ATOMOB, 3JICKTPOOTPUUATCIIbHOCTU, MCTAJVIMYCCKUX U HCMCTAJI-
JINYCCKUX CBOﬁCTB) Hn UX COCI[I/IHCHI/Iﬁ B COOTBCTCTBHUHU C ITOJIOKCHHCM JJICMCHTOB B HepHo—
,HH‘IGCKOIZ CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BelecTna

3.1

Xumnueckasi cBs3b. KoBaneHTHas (MOJsipHAss W HEMOJSIpHAsl) CBs3b. JJIEKTPOOTPHIIA-
TEJIbHOCTh XMMUYECKHUX 3JIEMEHTOB. MloHHas1 CBA3b. MeTaimnueckas CBs3b

3.2

Tunel KpUCTAIIMYECKUX PEMIETOK (aTOMHAs, HWOHHAs, METa/UIMYecKas), 3aBHUCHUMOCTb
CBOICTB BEILIECTBA OT TUIIA KPUCTAJUTMYECKOW PEIIETKU U BUJIA XUMUYECKOU CBSI3U

Baxneiimme npencTaBUTENM HEOPraHWYECKHX BellecTB. Hemeramnsl M UX COEIMHEHUS.
Mertamibsl 1 X COeAMHEHUSA

4.1

Knaccugukanuss 1 HOMEHKIATypa HEOPraHMYECKMX COCIMHEHHA: OKCHIOB (colieo0pa-
3YIOIIHE: OCHOBHBIE, KUCIIOTHBIE, aM(POTEpHBIC) U Hecoeo0pa3yrolue; OCHOBaHUH (1IEn0Un
¥ HEpacCTBOPHUMBIE OCHOBAHHMS); KUCIOT (KHCIOPOACOAEpKaIne U OECKUCIOPOIHBIE, OJTHO-
OCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPEeTHUX M KUCIIBIX)

4.2

Ou3nyecKkue W XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIIOB: BOAOPOIA, XJIOpa,
KHCJIOPO/JIa, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUs

4.3

dusznyeckue M XUMHYECKHE CBOMCTBA MIPOCTBIX BCHICCTB-METAJIJIOB: JINTHA, HATPUA, Ka-
JIusd, Marovmss MW KaJlbllyA, aJIIOMHUHHA, XKCJIC3a. SHCKTPOXI/IMI/I‘leCKI/II\/’I paa HaprI)KCHI/Iﬁ
MCTAJJIOB

4.4

Ou3nyecKkue W XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCTUHEHHH HEMETAJUIOB: XJIOPO-
BOJIOpOJia, CEPOBOAOPOJIA, aMMHUAKA

4.5

duznyeckue 1 XUMHUIECKHE CBOKWCTBA OKCUAOB HeMeTaisoB: cepsl (IV, VI), azora(ll, IV, V),
docdopa(Ill, V), yrnepoga(Il, IV), kpemuus(IV). [lonyueHue OKCHI0B HEMETAIIOB

4.6

Xumuueckue CcBoMcTBa  OKcHIoB:  MetamwioB [A-IIIA rpymm,
xeneza(ll, IT). ITomyyernne OKCHA0B METAIITIOB

uuuka, wmenu(ll) wu

4.7

XHUMHUYECKHE CBOMCTBA OCHOBAHMUH U aM(I)OTepHBIX THAPOKCHUIOB (Ha MpuMEpPe r’UAPOKCUI0B
AJIFOMHUHMA, )KEJIC34a, I_[I/IHKa). HOJIy‘-ICHI/IC OCHOBaHMI U aM(bOTCpHBIX TUAPOKCHUIOOB

4.8

OO0mure XMMHYECKHE CBOMCTBA KUCJIOT: XJOPOBOJAOPOJIHOM, CEPOBOAOPOIHON, CEPHUCTO,
CEepHOM, a30THOM, (PocopHOH, KPEeMHHUEBOM, YrojbHOH. OcoOble XMMHUYECKHE CBOMCTBA

/

KOHIIEHTPUPOBAHHOW CEPHOW M a30THOM KHUCIOT. [lonydyeHue kucnor
N

4.9

OBQKY MbHitid¢Ub BACiAdIBa cpenHnx

ANEIAT AL IS s ey L

cosieit. [lonmyuenue conen

4.10

CepTuthukat QE42

na
SJITENTRUTITTIVT TV AOTTVIGDIY

[Toyuenue CO6I/IADFaFHBI/%%1EaCHOSHaBaHI/Ie

BOOOpOAa, KUCIIOpoda, aMMHaKa, JICKHUCJIOTO ra3a
07F1FEC395A2E3C EQF2 FIOpO poaL r
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

B JabopaTopuu

HonyquHe aMMMakKa, CCpHOfI W a30THOM KHCIIOT B IMPOMBINIJICHHOCTH. O61u1/1e CII0COOBI

/

4.11
MOJIyYEHUS] METAIIJIOB
4.12 | I'enernueckas cBsA3b MEXKAY KjacCaMM HEOPraHUYECKUX COCTUHEHUM
5 XHUMHUYECKUE peaKuU
Knaccugukanus XMMUYECKUX PEaKLUUH MO pa3iW4HbIM IPU3HAKaM: MO YUCIY U COCTaBy
5.1 Yy4YacTBYIOUIMX B pPEakKLUH BELIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 M3MEHEHHUIO CTelneHen
OKHCJIEHUS] XUMHUUECKHUX 3JIEMEHTOB
59 TennoBoil dPPeKT XUMUYECKOH peaklud, TEPMOXHUMUYECKHE YpaBHEHH. DK30- U IHJIO-
’ TEPMHUUYECKUE PEAKIINH. TEepMOXUMHUUECKHUE YPAaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENIbHBIE peakiuu. OKUCINUTENN M BoccTaHOBUTENH. [Ipoueccel
5.3 OKHCJICHUSI U BOCCTAHOBJICHHUS. DJIEKTPOHHBIA OallaHC OKHCIUTEIbHOBOCCTAHOBUTEIHHOM
peakuuu
54 Teopus anekTposnTHYEecKOr quccounanuu. KaTuoHsl, aHMOHBL. DJIEKTPOJIUTBI U HEIEKTPO-
' auThl. CUibHBIE U cl1a0ble 31eKTPoauThl. CTeneHb JUCCOLMALUU
55 Peakuuu nonHoro oomMeHa. YciioBusi MPOTEKaHUS! peakliii HOHHOTO 0OMEHa, MOJIHBIE U CO-
' Kpall€HHbIE HOHHBIE YPABHEHUS PeaKIuil
6 XUMHS U OKpY>KaroIlas cpena
BemectBa u Marepuansl B IOBCEAHEBHOW JKHM3HM 4e€IOBEKa. be3onmacHOe HCIONb30BaHHE
6.1 BEIIECTB U XUMUUECKHX PeakIuil B 1aboparopuu u ObITy. [lepBas moMoIib Npu XUMHUECKUX
0’KOTax M OTPaBJIECHUSIX
XUMHUECKOE 3arpsi3HEHUE OKpY’Karolleld cpesbl (KUCIOTHbIE J0XKIHU, 3arps3HEHUE MOYBBI,
6.2 BO3lyXa M BOJOEMOB), CrocoObl ero mnpenorBpamieHus [IpenenbHas nomycTumasi KOH-
' nentpamus BemectB ([1JIK). Pons xumun B penieHUu 3KOIOTHYECKUX TpoOieM. Y cuieHue
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS
[Tpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHUN B OBITY, MeIU-
63 LIMHE, IPOMBILIUIEHHOCTH M CEJIbCKOM X035HCcTBE. I[puMeHeHne MeTaioB U CIIaBoOB (CTalb,
' YYyT'yH, JIOPATIOMUHHI, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH HX coefAuHeHui. [lonstue
0 KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [TpupoaHble MCTOYHHUKH YTIIEBOJIOPOJOB (Yrojib, MPUPOAHBIM Ta3, HE(PTH), MPOAYKTHl HX
' nepepaboTku (O€H3MH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHble MOHATUS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHHSX yIriepona
65 (MeraH, 3TaH, STWIEH, alETHJIEH, 3TAaHOJ, MIHMLEPHH, YKCycHas kuciora). [loHstue o
OMOJIOTHYCCKA BaKHBIX BCIICCTBAaX: JRYpax, Oenkax, yriaeBoJax — W UX POJU B >KU3HU
JAOKXMEHT NOANMUCAH
SAEKCTPOHHOMTOARMNELIO
7 Pacu€rsr:
CepTuipukat OE42B07F1FEC395A2E3COFFB7CIBEQF2
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Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

7.1 o popmynaMm XUMUYIECKUX COCTMHEHUI
7.2 Macchl (MaccoBOi) 10K PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

o Xwumus, 8 knacc. Yriay0néuusiii ypoens. ['adpuensa O.C., Octpoymos U.I'., Cnagkos
C.A., AxmmonepHoe o0miectBo «M3aatenbctBo «IIpocsemenue» 2025 rox

o Xwumus, 9 knacc. YrinyOonéuusiit yposens. ['abpuensa O.C., Octpoymos U.I"., Cnaakos
C.A., Akmmonepsoe o0riectBo «M3marensctBo «lIpocBemenney» 2025 roxa

e 3agaunuk no xumuu: 8 knacc /H.E. Ky3nenosa, A.H. JIéBkun.-M. : Benrana-I'pag,
2020

e 3amauynuk no xumun: 9 kinacc /H.E. Ky3nenoa, A.H. JI€skun.-M. : Bentana-I'pad,
2020

tabmuubl: [lepuonnyeckas cucrema xumudeckux snemeHToB [1. 1. Menneneesa, Tabnuia

pPacTBOPUMOCTH, SHCKTpOXI/IMI/I‘-IeCKI/Iﬁ PAA HAIIPAKCHUA METAJIJIOB.

— METOJMYECKUE MATEPHAIBLJUISL VYUTEJIS

OOKYMEHT NOANMUCAH
° XWK%‘&G@HF@WWGW@HWI’I ypoBeHb. MeToInuecKrue peKOMEHJANUU K

CepTudukar OE¥ZEOHHKAdEDeRPHEIFHERSREGIeTpoyMoBa 1T, Cnankosa C.A. 2023.
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




e VYpoxu xumuu B § kiacce. Meronndeckoe nocodue. O. C. 'abpuensna, 1. I
Octpoymoga. IIpocsemenune 2022 roa. 978-5-09-094101-3

e O.C.T'abpuensna, 1. B. Tpuryouak «Xumus. COOpHUK 3a/1a4 U yIIPAKHEHUH. 8§ KIaccy.
[Ipocemenue 2022 roa

e O.C.T'abpuensn, C. A. CnankoB u ap. «XUMHS B TECTaX, 3a/1a4ax, yIpaK HEHUSX.
VYuyebnoe nocodue k yueoHuky O. C. ['abpuensna. 8 kmacey. [Ipocsemenue 2021. 978-5-
09-088513-3

e Kysuenosa H.E., JleBkun A.H. 3anaunuk nmo xumuu, 9 ki1.- M.: Benrana-I'pad, 2019
e M.A lllatanoB Ypoku xumun. Meroanyeckoe nocodue 9 kiacc - M.: 000
W3narensckuit uentp Benrtana-I'pad, 2010

e A.E.HaconoBa Xumus B Tabnumax 8 — 11 kimace. CnpaBounoe mocooue — M. Jlpoda,
2010

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Cait Pemry BIIP xumust BM1P-2025, Xumusa ansa 8 knacca: 3aaHuA, OTBETbI, PelleHUs

2. Tazera «XuMus» U callT s yuuTens «5 uny Ha ypok XuMUN»

http://him.1september.ru.

3. Cant Pemry OI'D xumms Or3-2025, Xumusa: 3aaHus, OTBETbI, PeLIeHuA

4. Epunas komnexkuusa LHOP: [Ipenmernas komtekius «XuMus»

http://schoolcollection.edu.ru/collection/chemistry. http://rushim.ru/books/books.h

tm.
OnexTpoHHas OMOIMOTEKa yUeOHBIX MaTepHAIOB 10 XMMHUHU Ha TIopTalie

Poccuiickas anexTpoHHas mkoia https://resh.edu.ru/

SKmacc https://www.yaklass.ru/

Xumunueckuit paxynaprer MI'Y https://www.chem.msu.ru/

A S SN

Enunas xomnekuus nudpoBbix 00pa3oBaTeNbHBIX pecypcoB —http://school-
collection.edu.ru/catalog/pupil/?subject=31

10. Cetb TBOpUECKUX yuuTeneil. Xumosa -http://www.it-
n.ru/communities.aspx?cat no=4605&tmpl=com
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https://chem8-vpr.sdamgia.ru/?ysclid=mcenvoqbnb164063715
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://chem-oge.sdamgia.ru/?ysclid=mcepq464f0550435901
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.chem.msu.ru/
http://school-collection.edu.ru/catalog/pupil/?subject=31
http://school-collection.edu.ru/catalog/pupil/?subject=31
http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com
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