MHCTUTYT COAEPKAHINA

M METOAOB ObYYEHWNA
um. B.C. NEAHEBA

MuHnpoceelweHna Poccum

OEJ/IEPAJIBHASA PABOYAS ITPOI' PAMMA
OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

XUMMUA
(0a30BbIM YPOBEHB)

(st 8—9 kaccoB 00pa3OBaTEIbHBIX OpPraHU3alIHi)

MockBa — 2025



denepaspHas paboyas nporpamma | Xumusi. 8—9 kiaccel (6a30BbIi YPOBCHB )

COIAEPXXAHUE

TIOSICHUTEIJIBHAST BATIIICK A ...ttt ee et eeeeeeaeeeeeeeseesessaeaeeeeesssssssssaaaeeeesssssnnnns 3

COHEPKKAHUE OBYUEHNISL ..ottt ettt e vt e ete e e eaa e e eve e e s be e e nraeereeas 6
gl W1 22 [o IR 6
O KITACC ettt et e e e e e e e e e e e e e e e e e e s e e eaeeaeaaaaaasaasasaaasasaaaasaaaasaaaaaaaaasssseeaesaeeeaeeaeaaaeeeeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeees 9

ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOT'PAMMBI [10 XUMHWU HA YPOBHE

OCHOBHOI'O OBIIEI'O OBPA3OBAHUS ..ottt 14
JIMUHOCTHBIE PEBYIIBTATB ..c.uvveurerureenreerurerseensreeseenseesssesseenseesssesseesaseeseesseessseeseesseesseesseesssesnseesseessenns 14
METaAMPEIMETHBIC PEIYIIBTATBI «.eeuvvevreereersrenureeseerseeaseenseesseessseesseesssesseesseessessseesseesnsesssessssessseesseessenns 15
TIPEIAMETHBIC PE3YIIBTATBL ..c.uvveuverureeseerurerteenireeteenseessseasseesstesssessseessseeseesseessseeseesseesnseensaesssesseensaesssenns 17

TEMATHUYECKOE ITJTAHUPOBAHME .........cooiiiiiee e 21
B UKITACC ..ttt ettt ettt ettt ettt b et e bt et a bt e a bt e a bt e h et e bt bt e a b e bt ea b sb e et s bt e bt ean e bt eanens 21
LD 0 2T OSSPSR 34

[IEPEYEHB (KOJUO®UKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM ITPOBEPSIEMBIX
TPEBOBAHMU K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOU
[IPOI'PAMMBI OCHOBHOI'O OBILEI'O OBPA3SOBAHUS U DJIEMEHTOB COJIEP)K AHUS

(O 1D, €201 1% 0 ST rro s 51
gl (W1 22 [o] IR 51
O KITACC ettt et e e e e e e e e e e e e e e e e e e e e e s eaaaeaaaaaasaaaaasaaaaaasaaaaaasasaasaaaasessaesseaaeesaasaeeeeeeeeeaeeeeeeeeeeeeeeeeeeeeeeeees 57

IIEPEYEHb (KOJUDUKATOP) IIPOBEPSIEMBIX TPEFOBAHUI K PE3VJIbTATAM
OCBOEHUS OCHOBHOI OBPA30BATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBII[ET'O
OBPA30BAHUA U 3JIEMEHTOB COHEPXKAHUSA IO XUMMMU ..o 64

[TpoBepsiembie Ha OI'D o xuMuu TpeOOBaHMS K PE3yJIbTaTaM OCBOCHHS OCHOBHOU
00pa30BaTEIBHON MPOTPAMMBI OCHOBHOTO OOIIETO OOPAZOBAHMST ....eeveeueereienreeeenrenieensessensessensesnens 64

IlepedyeHn 37€MEHTOB COEPIKAHMUS, ITPOBEPSIEMBIX HA OCHOBHOM IrOCYAapCTBEHHOM SK3aMEHE
TIO XHIMIH «.evvveeeeeeeeeeeeeeeeeeeeeseseeesssaaeeteesessssessssaateesssssasssaassteeeesssssssnaaaeeessssssssssaseeeeessssssnssseeeeeessssnnnsraeeees 69



denepaspHas paboyas nporpamma | Xumusi. 8—9 kiaccel (6a30BbIi YPOBCHB )

OenepanibHas pabouasi mporpamMma Mo yueOHOMY MpeaMery «XumMus» (0a30BbIid
ypoBeHb) (mpenMeTHas o0sacTh «EcTecTBEeHHO-HAy4YHBIE TMPEAMEThDY) BKIIOYAET
MOSICHUTENIbHYIO 3aUCKY, COJIEpyKaHue 00yUdeHus, TIaHUPYEMbIE PE3yJIbTaThl OCBOCHUS
nporpaMMbl 1O XUMHH, TEMaTHYECKOe IUIaHUpOBaHUE, TMepedyeHb (Koaudukarop)
pacnpeielIeHHBIX 0 KJlaccaM MPOBEPsieMbIX TpeOOBaHUN K pe3ylibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs U DJIEMEHTOB
COJEp)KaHUsS MO0 XUMHH, TMepedyeHb (KOAUPUKATOp) MPOBEPSEMBbIX TpeOOBaHUMI
K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
0o0pa30oBaHUs 1 JIEMEHTOB COICPIKAHUS 110 XUMUH.

INOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1Mo XMMHUHM Ha YpOBHE OCHOBHOI'O OOIIET0 OOpa3OBaHHUs COCTaBIICHA
Ha OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHON
IporpaMMbl OCHOBHOTO o0miero oOpaszoBanusi, npenacraBieHHbix B OI'OC 00O,
a TakKe Ha OCHOBe (enepanbHON pabodeil MporpaMMbl BOCIHUTAHUS M C Y4€TOM
KOHIIENIIMM TpenojaBaHusl y4eOHOro mpeaMmera «XuMus» B 00pa3oBaTelbHBIX
oprannzauusax Poccurickon @enepanuu.

[Iporpamma no XUMHUHM pa3padoTaHa C LENbI0 OKa3aHWUsI METOAWYECKON MOMOIIH
YUUTEIIO B CO3[JaHUM pabodei MporpaMmMbl IO yU€OHOMY IPEAMETY.

[IporpamMa 1o XMMHHU JaeT NpeACTaBICHHUE O LENIX, O0IIel cTpaTerun ooyueHus,
BOCHUTAHUS W  PAa3BUTUSA  OOYyYalOLIUMXCS  CPEACTBaMHM  Yy4e€OHOTro  IpeIMeTa,
yCTaHaBIMBAeT  00sA3aTe€bHOE  MPEIMETHOE  COJAEpXKaHue,  MpeaycMaTpUBaeT
pacnpeneneHue ero o Kjiaccam U CTpPYKTYPUPOBAaHHE MO pa3fenaM U TeMaM IPOrpaMMbl
N0 XUMHUH, ONpElEsieT KOJMYECTBEHHbIE M KAUYECTBEHHBIE XaPaKTEPUCTHKHU
COJEP)KAaHUS, PEKOMEHAYEMYIO IIOCIEI0BAaTEIbHOCTh H3YYEHHSI XUMHUH C Y4YE€TOM
MEXIPEAMETHBIX W BHYTPHUIIPEJAMETHBIX CBSI3€H, JIOTMKKM Yy4eOHOTo mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEH OO0YyYarolMXCs, ONPEAENIAeT BO3MOXHOCTH IpeIMeTa
JUIA peanu3aluy TpeOOBaHHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
nporpaMMbl Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takxke TpeOOBaHUM
K pe3yjbTaraM OOyd4eHHUs XMMHUU Ha ypOBHE Li€JeW HU3y4EHMs MPEAMETa U OCHOBHBIX
BUJIOB y4EOHO-TIO3HABATEILHON ACSITEILHOCTH 00YYaIOUIerocs o OCBOCHUIO y4EOHOTO
COJEPIKaHHUS.

3HaHME XHMMHHM CIY)XMUT OCHOBOH i1 (OPMHpPOBAHHUS  MHPOBO33PEHMUS
00y4aroIIerocs, €ero MpeiCTaBICHUd O MaTepHAIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
UrparoT (GopMHpyeMble XHUMHUEH MPEACTaBICHUS O B3aMMOIPEBPALICHUAX SHEPrUU
U 00 HBOJIOLMHU BELIECTB B MPUPOJE, O NYTAX pelIeHUs TIJI00aIbHBIX MpobiieM
YCTOMYMBOTO pPa3BUTUs YEJIOBEUECTBA — CBIPHEBOM, DHEPreTHUYECKOM, IHILIEBOU
Y DKOJIOTMYECKON 0€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3yyenne xumuu:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEW NJisi caMOpa3BUTUS U (HOPMHUPOBAHUS
KyJbTYpbl IMYHOCTHU, €€ 0011el 1 (PYHKIMOHAIBHON IPaMOTHOCTH;
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BHOCUT BKJaJ B (OpMHUpOBaHHWE MBIIIJICHUSI M TBOPYECKHX CIOCOOHOCTEH
OOy4YalIIMXCsA,  HAaBBIKOB  HX  CaMOCTOATEIbHOM  y4yeOHOM  JEesTENbHOCTH,
HKCIEPUMEHTAIbHBIX U HCCIENOBATEIbCKUX  yYMEHUM,  HEOOXOAMMBIX  Kak
B IIOBCETHEBHOM JKM3HHU, TaK U B IPOPECCUOHAIBHOM 1€ATEIbHOCTH;

3HaKOMUT CO CHELM(PUKON HAyIHOT'O MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI LIEIOCTHOTO
B3[JISiJa HA €IMHCTBO IIPUPOJABI W YEJIOBEKA, SBISAETCS OTBETCTBEHHBIM 3TallOM
B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00 y4YaroIINXCS;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUSI K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B IKOJOTMYECKOE 0Opa3zoBaHueE
00 yJaromuxcs.

JlanHble HampaBieHUs B OOYYeHHMM XUMHUU OOECHEUMBAIOTCA CHEHUupUKON
cofiepKaHusl y4eOHOr O peMeTa, KOTOPBIH SIBIISETCS MEeAarorndecky aaanTUPOBAHHBIM
oTpakeHHueM 0a30BOIl HAYKHM XMMHH HA OMPEACTIEHHOM 3Tarle €€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHHMS OPUEHTHPOBAH
Ha OCBOCHHME OOYYarOIIMMMCS CHCTEMBI IEpBOHAYaJIbHBIX MOHATUH XHMHH, OCHOB
HEOPraHUYECKOM XMMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX NOHATHA OPraHMYECKOU
XUMUHU.

CrpykTypa coiepkaHus HOpOorpaMMbl IO XHMHHM CQOpPMHpOBaHAa Ha OCHOBE
CHUCTEMHOI0 MOJAX0/1a K €€ n3ydeHut0. CoaepKaHue CKIAAbIBACTCA U3 CUCTEMBI ITOHATHM
O XMMHMYECKOM DJIEMEHTE M BEUIECTBE M CUCTEMBI IOHATHA O XMMHYECKOM PEaKIIMH.
O0e 3T cHUCTeMBbl CTPYKTYPHO OpPraHM30BaHbl MO NPHUHIMIY MOCIEA0BATEIBHOIO
pa3BUTHSA 3HAHUU HA OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOIO YPOBHS:

ATOMHO-MOJIEKYJIIPHOI'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[lepuoguueckoro 3akoHa /[.J1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XHMUH;

YUEHHMS O CTPOEHHUH aTOMA U XUMHUYECKOU CBSI3H;

pe/ICTaBICHUN 00 AIEKTPOIUTUUECKON TUCCOIMAIIMU BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCSA HA OCHOBE AMIIMPUYECKH IOJY4EHHBIX
Y OCMBICTIEHHBIX (PaKTOB, pa3BUBAIOTCS I1OCJIEI0BATEILHO OT OIHOI'O YPOBHS K APYTOMY,
BBIMOJNHASL  (YHKUMM OOBACHEHUS M  IPOTHO3UPOBAHUS  CBOMCTB, CTPOEHUS
Y BO3MOKHOCTEU MPAKTUYECKOI0 IPUMEHEHHS U NTOJIyYEHUS N3y4aeMBbIX BELIECTB.

OcBoeHue MpOrpaMMbl MO XUMHUU CIIOCOOCTBYET (DOPMHUPOBAHUIO TPE/ICTABICHUS
O XMMHUYECKOW COCTABILIOLICH HAyYHOM KapTUHbI MHpPA B JIOTMKE €€ CHUCTEMHOU
IIPUPOJIbI, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METOAaM NIO3HAHHUS B HAYKE.
N3yueHne XUMHUM IPOUCXOIUT C MPUBJICUYEHUEM 3HAHUN U3 paHEEe U3YUYEHHBIX YU€OHBIX
npeameToB: «Okpyxaromuii Mupy, «bronorus. 5—7 knacced» U «PuU3HKa. 7 KIacc.

[Ipu u3ydyeHHMH XUMHUU MPOUCXOAUT (POPMHPOBAHHE 3HAHMI OCHOB XHMHUYECKOU
HayKM KakK o0O0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOH JesSTENIbHOCTU
YyeJloBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajgadya y4eOHOro
IpeIMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XMMHUYECKMX 3HAHUWA — Ba)KHEHIIUX
(GakToOB, MOHATHN, 3aKOHOB W TEOPETHMUYECKUX MOJOKEHUU, IOCTYIMHBIX 0000LIEHUN
MHUPOBO33PEHUYECKOr0 XapakTepa, A3blka HayKu, B MPUOOMIEHUH K HAyYHBIM METOJaM
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MO3HAHUS TPU HW3YYCHHHM BENMIECTB M XWMHUYECKHX peaknuid, B (popmMupoBaHUU
¥ Pa3BUTHH TI03HABATEIBHBIX YMEHUH M WX NMPUMCHECHHH B Y4eOHO-ITO3HABATEIILHOMN
U y4eOHO-MCCIEOBATEIbCKOM  JESATEIbHOCTH, OCBOCHHHM TpaBWJI  0€30MaCHOr0
oOpallleHUs C BeIIeCTBAMH B TTIOBCEIHEBHOM JKU3HH.

[Ipn wm3ydeHMM XUMUM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs BaKHOE
3HaYEHWE MPUOOPENTU TaKUE 1IEITH, KaK:

dbopMupoBaHue WHTEJUIEKTYaIbHO pPa3BUTOM JUYHOCTH, TOTOBOM
K €aM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY TMPUHATHIO PEIICHHM,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSFOIITUMCS YCIIOBUSM JKU3HU;

HaIPaBJICHHOCTh OOYYEHUs] Ha CHUCTEMaTH4YeCKoe MPHOOIICHHE O0y4YarommXcs
K CaMOCTOSITEJIbHOW MO3HABATEIHLHON IEATETLHOCTH, HAyYHBIM METOJaM IIO3HAHMSI,
(bOpMHUPYIOTIIM MOTHBAITUIO U PA3BUTHE CITOCOOHOCTEH K XUMMUH,

oOecredeHue yCiaoBHi, CIIOCOOCTBYIOMNUX MPUOOPETCHUIO 00 YUJaIOIIUMICS OIBITa
pa3HOOOpa3HON NEATeNTLHOCTH, IMO3HAHWS W CaMOMNO3HAHWS, KIFOUEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMIIETEHIINI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JJIS1 Pa3IMUHbIX BUJIOB
NesITeNbHOCTH;

dbopMupoBanue obme QyHKIIMOHATLHON M €CTeCTBEHHO-HAyYHOM TPaMOTHOCTH,
B TOM YHCJIC YMEHUM OOBSICHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIET0 MUPA, UCTIONIB3Ys
3HaHWSI W ONBIT, TOJYyYEHHBIC MPU W3YUYCHUH XUMUHW, TMPUMEHATh WX MPU PEIICHUU
po0OJIeM B TIOBCETHEBHOW KU3HU M TPYOBOU JESATCIEHOCTH;

dbopMupoBaHue y OOYYArOIIMXCS TYMaHUCTUYECKMX OTHOIICHHWH, TOHUMAHMSI
[IEHHOCTH XWUMHUYECKUX 3HAHWM JUIsi BBIPAOOTKH DKOJOTUYECKH I€IeCO00pPa3HOro
MOBEJICHUS B OBITY U TPYIOBOH NEATEIHLHOCTU B ILIEJIAX COXPAHEHHS CBOETO 370POBBS
Y OKPYXKaroUIEH MPUPOTHOU CPEJIBL;

pa3BUTHE MOTUBAallMM K OOY4YEHMIO, CIIOCOOHOCTEHl K  CaMOKOHTPOJIIO
1 CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHMS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MpoduIIsi U HAPaBJIEHHOCTH JalbHENHIIEro 00y4eHusl.

OO0miee 4yMCaO0 4YacoB, PEKOMEHIOBAHHBIX I M3Y4eHUs XUMHH, — 136 4acos:
B 8 Ki1acce — 68 yacoB (2 yaca B HeJen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



denepaspHas paboyas nporpamma | Xumusi. 8—9 kiaccel (6a30BbIi YPOBCHB )

COJAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauyaIbHbIEe XUMUYECKHE MOHSATHS

[Ipenmer xumuu. Posb XUMUM B )KM3HU YEJIOBEKA. XMMHS B CUCTEME HayK. Terna
1 BemecTBa. usznyeckue cBOMCTBA BelecTB. ArperaTHoe coctosinue Beniects. [loHsTue
0 METOoJax Mo3HaHWs B XUMHUHU. YwcThie BemecTBa M cMecH. CIOcOOBI pa3ieicHus
cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIEeMEHTHI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocThie U ClIOkKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumudeckas (Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHas wmacca. OTHOCUTEIbHAs
MOJIEKYJIIpHasi Macca. MaccoBast 10J11 XUMUYECKOTO AJIEMEHTA B COCTUHECHUHU.

KomnuecTBo BemecTa. Moib. Mossipaast Macca. B3anmMocCBsA3b KOIMYECTBA, MACCHI
W YHClia CTPYKTYPHBIX €IMHHI[ BeliecTBa. PacueTsl 1o ¢GopMmyliaM XHUMHUYECKUX
COCJTMHEHNH.

DU3NYECKNE U XUMUUYECKHE SIBIICHUS. XUMHUYECKAsl PEAKIMS U €€ MPU3HAKHU. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XMMHYECKUE ypaBHeHUs. Kmaccubukanus XUMHYECKHUX
peakiuil (COeTUHEHU S, Pa3IOKEHHUs, 3aMeIeHUs, OOMEHA).

Xumuueckuu sKCnepumenm:

3HaKOMCTBO C XUMHUYECKOW TIOCYI0M, MpaBuiIaMu pabOThl B J1abopaTopHuu
U mpuemMamu oOpailleHust ¢ JabopaTopHbIM 00OpYIOBaHHWEM, M3yYEHUE M OIMCaHUE
(U3UYECKUX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOIIOeHUE (HU3UISCKHUX
(ru1aBneHUE BOCKA, TasHUE JIbJIA, PACTHPAHUE CaXxapa B CTYNKE, KUIIEHUE U KOHJAEHCALUs
BOJIbI) M XMMHUYECKUX (TOpEHHUE CBE€YHM, IMPOKAJMBAHUE MEJHOW IPOBOJIOKH,
B3aMMOJICUCTBUE MeENla C KHUCJIOTOW) SIBICHUN, HAOMIOJCHHE W OINHCAHUE TMPU3HAKOB
OPOTEKaHUs] XMMMUYECKHUX pEaKIUil (pa3iokeHue caxapa, B3aUMOJAEHCTBHE CEpPHOM
KHUCJIOTBI ¢ XJopuaoMm Oapusi, pasnoxenue runpokcuga menu (II) mpm nHarpeBanum,
B3aMMO/IelicTBUE Kene3a ¢ pacTtBopoM conu meau (1), uzyuenune crocoboB pasneneHus
cMeced (C TOMOIIBIO MarHuTa, (UIbTPOBAaHWE, BBINAPUBAHHUE, JUCTHILISLIMS,
xpomartorpadusi), MpoBeICeHNE OYUCTKM MOBAPEHHOW COJIM, HAOMIOJACHHE U OMHCAaHUE
pE3yNbTaTOB IPOBEIACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacCChl,
CO3/1aHHE MOJEJIEN MOJIEKYI (IIapOCTEPKHEBBIX ).

BaxHeiluue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmeck razos. Cocras Bo3yxa. Kuciaopoa — 37€eMEHT 1 MpOCTOE BELIECTBO.
Haxoxzaenue kuciaopona B nmpupoje, (pu3nyeckue U XMMHUYECKHE CBOMCTBA (peakuuu
ropeausi). Okxcuabl. Ilpumenenune kucinopoga. CrnocoObl MONYYEHHS KHUCIOPOIa
B JIabopaTOpuu W TPOMBIIUIEHHOCTH. KpyroBopoTr kucinopoga B mpupoae. O30H —
IJIOTpONHAs MOIU(DUKALIKSA KUCIOPOA.
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TernoBoit >PPeKT XUMUYECKOW PEaKINMH, TEPMOXUMHUYECKHUE YPaBHEHHS, IK30-
U DHIOTEPMHUYECKHE pEaKUWH. TOIUIMBO: YroJb M METaH. 3arpsA3HEHUE BO31YyXa,
yCHJIEHHE TTapHUKOBOTO 3 (DeKTa, pa3pylIeHHe 030HOBOTO CJIOSI.

Bonmopon — sieMeHT M mpocroe BemecTBo. HaxoxzaeHue Bomopoaa B HPUPOLE,
¢usnyeckue U XMMUYECKUE CBOICTBA, MpUMEHEHUE, crnocoObl monyudeHus. Kucnorsr
U COJIN.

MounspHblil 00beM ra3oB. PacueTsl 10 XUMUYECKUM YPaBHEHUSIM.

dusnyeckrue CBOMCTBA BOAbL. Boma kak pacrBoputenb. PactBopbl. Hackiennsie
Y HEHACBILIEHHBIE PACTBOPHI. PaCTBOpHUMOCTH BelIeCTB B BoAE. MaccoBast 10151 BEIIEeCTBA
B pacTBope. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHuA. Posib pacTBOpOB B mpuUpojie
U B )KM3HU 4esoBeka. KpyroBopoT BOAbl B MPHUPOAE. 3arps3HEHHE MPUPOJIHBIX BOI.
OxpaHa ¥ OYUCTKA IPUPOIAHBIX BOJ.

Knaccudukamuss Heopranuueckux coeauHenuit. Oxcuabl. Knaccuduxarms
OKCHJIOB: coneobpasyromue (OCHOBHBIE, KHUCIIOTHBIE, am(poTepHEIE)
u HeconeoOpazyrone. Homenknarypa okcusoB. @usznueckre 1 XUMHUUYECKUE CBOMCTBA
okcua0B. [lonyyeHne oKkCUa0B.

OcuoBanus. Knaccudukaiusi OCHOBaHMI: 11€JI0YH U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenkiarypa ocHoBaHui. @Ou3nyecKMe€ U XUMHUYECKHME CBOMCTBA OCHOBAHMUI.
[TonydyeHne OCHOBaHUI.

Kucnorsl. Knaccudpukamus xucnor. Homenknatypa kucinor. Pusnueckue
Y XMMHYECKHE CBOMCTBA KUCIOT. Psip aktuBHOCTH MeTtaiioB H.H. bekerona. [Tonyuenue
KHCJIOT.

Comu. HomeHknarypa coJieid.

dusnyuecKkrne U XUMHYECKHE CBOMCTBa conell. [lonydenue comnen.

I'enernueckas cBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCAUHEHNM.

Xumuueckuil 9KCnepumeHm:

KAUECTBEHHOE OIPEAECICHNE COAEPKAHUS KHUCIOpoAa B BO3JYXE, IMOJIYy4YECHHE,
coOMpaHue, pacro3HaBaHME M H3YYEHHE CBOMCTB KHUCJIOpOAa, HaOO/IeHUE
B3aMMOJICHCTBUS BEUIECTB C KUCIOPOAOM M YCIIOBUS BO3HUKHOBEHMS U MPEKpPALIEHUS
ropeHust (mokapa), O3HaKOMJIEHHE C OOpa3l[aMH OKCHJIOB M OIMCAHUE WX CBOWCTB,
MOJIyueHHe, COOMpaHHe, paclio3HaBaHUE W M3YYEHUE CBOMCTB BoOJOpoja (TOpEeHHE),
B3auMojieiictBue Bojopona ¢ okcugom wmeau (1) (Bo3moxkHO ucHonb30BaHUE
BUJICOMATEpUasoB), HaOMIOJeHNe 00pa3lioB BELIECTB KOJUYECTBOM |  MOIb,
UCCIIEZIOBAHNE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C pa3IMUYHON pPacTBOPUMOCTBHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM 10JIEH PACTBOPEHHOTO BELIECTBA,
B3aMMOJICHCTBUE BO/bI C METAJIAMU (HATPUEM U KaJbleM) (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCJIEIOBaHHE OOpa3I0B HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX
KJIACCOB, HAONIOZICHHME W3MEHEHHS OKpPackh WHAMKATOPOB B PAaCTBOpax KHUCIOT
U 1IeJIoU€el, n3yueHue B3aumoiericTBus okcuaa Meau (1) ¢ pactBopoM cepHO# KUCIIOTHI,
KHCIIOT C METaJUlaMHd, pEeakUuil HEeUTpalu3aluM, IOJIy4YeHHE HEepacTBOPHUMBIX
OCHOBAaHHW, BBITECHEHHWE OJHOrO0 METala APYTMM U3 pPacTBOpa COJIM, PELICHUE
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AKCIEPUMEHTATBHBIX 3a7ady 1o TeMe «BaxHeimme Kiacchl HEOPraHMYECKUX
COCJTMHEHNI.

Hepuonuyecknn 3axkoH u Ilepuogmyeckas cucreMa XMMHUYECKHUX 3JJIEMEHTOB
.. MengeaeeBa. CrpoeHne aroMoB. XHUMHYeCKass CBSI3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIEC PeaKIuu

[lepBbie OMBITKY KJIACCU(UKAIIUU XUMUYECKUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOIHBIX 3JIEMEHTOB (ILIETIOYHbIE U IIETOYHO3EMETbHBIE METAJUIbI, TAJIOTE€HbI, THEPTHBIC
rasbl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEPHBIC OKCUJIBI U THIPOKCHUIBI.

[lepuonnuecknin 3akoH. lleproamyeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanas u jmmHHONIEpHoaHas Gopmbl [lepuoamaeckoit
cucTeMbl XuMHu4eckux aiieMeHToB [[.1. Menneneesa. Ilepuonasl u rpynmbsl. Ou3nyeckuit
CMBICII TTIOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocrtaB aToMHbIX saep. M3oromsl. OnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbiX 20 XUMHUYECKUX 3eMeHTOB llepuoanueckoii
cucremMbl .M. MenaeneeBa. XapakTepUCTHKAa XUMHUYECKOIO JJIEMEHTAa IO €ro
nonoxenuto B [lepuognueckon cucreme J1.1. Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHS paguyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB MO TpyHIaM M MEpUOJaM. 3HAYCHHE
[lepuognueckoro 3akoHa U [lepmoaMyeckol CHUCTEMBI XUMHYECKHX 3JIEMEHTOB
JUISL pa3BUTHS HayKu U npakTuku. (.M. MenneneeB — yueHblil U rpa)KJaHuH.

Xumuyeckas  cBsi3b.  KoBasieHTHass  (mosisipHasl W HEMOJISIpHAsl)  CBSI3b.
DJNEKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucienusi. OKHUCIMTEIbHOBOCCTAHOBUTEIbHBIE peakuuu. lIponecchbl
OKHCJICHUSI U BOCCTAHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuu 5KCnepumenm:

U3Y4YCHHE OOpa3I[oOB BEIIECTB METALIOB W HEMETaIOB, B3aMMOJICHCTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMU KHUCIOT M IIeJOoYeld, MPOBEJAECHUE OIbITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX peaklnil (ropeHue,
peaKkivu Pa3ioKEeHUS, COCTUHEHUS).

Mesicnpeomemnvie ces3u

Peanmzanus MeXnpeIMETHBIX CBsSI3€d IPU M3YYEHHMM XMMHMM B 8 Kiacce
OCYILECTBIISIETCS YEPE3 UCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX IOHATUH, TaK
U TOHSATUH, SIBISIOMIMXCA CUCTEMHBIMHM [JIS1 OTHAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4HOT'O IIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIN (DaKT, rumoresa, TEOpHs, 3aKOH,
aHaJlu3, CHUHTE3, KJIacCU(PUKALUs, TEePUOJUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJZEIMPOBAHNE, U3MEPEHUE, MOJEIIb, SBJICHHUE.

@dusuka: Marepus, aroM, JIEKTPOH, IIPOTOH, HEUTPOH, WOH, HYKJUJI, WU30TOIIbI,
paZoaKTUBHOCTb, MOJIEKYJIa, DJEKTPUUECKUN 3apsj]l, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIlleCTBa, ra3, (PU3MYECKHUE BEIMYMHBI, €AUHUIBI U3MEPEHUS,
KOCMOC, IJTAHETHI, 3Be3/1bl, COJIHLIE.



denepaspHas paboyas nporpamma | Xumusi. 8—9 kiaccel (6a30BbIi YPOBCHB )

buonorus: dorocunTes, nprxanue, ouocdepa.
I'eorpadus: atmocdepa, rugpocdepa, MUHEpaTbl, TOPHbIE MOPOJbI, MOJIE3HBIE
UCKOMaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemrecTBo U XUuMHYecKasi peakus

[lepmonnuecknii  3akoH. Ilepmogmyeckass cucTeMa XUMHYECKHUX DJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KaJlWs, KaJbLMS U WX COCAUHEHUN
B COOTBETCTBHHU C MOJIO)KEHUEM 3JIEMEHTOB B [lepnonnueckoii cucteMe U CTPOCHUEM UX
aTOMOB.

CrtpoeHue BeliecTBa: BUAbl XUMUYECKON CBA3HU. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBHCHMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTALIMYECKOM PEIIETKH M BUIA
XUMHUYECKOU CBSI3U.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMYECKMX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHMM,
TE€HETUYECKasi CBA3b HEOPIraHMYECKUX BEILIECTB.

Knaccupukanuss  XMMUYECKMX  peakuuid 1O  pa3au4yHbIM  MpPHU3HAKaAM
(MO 4YMCIy W COCTaBy YYacTBYIOLIMX B PEAKUMU BEIIECTB, MO TEIIOBOMY 3(h(deKTy,
N0 M3MEHEHHUIO CTENEHEW OKUCICHUS XHUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH,
[0 YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMUYECKHE PEaKLHH, TEPMOXUMHYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoct XuMHYecKoW peaknuu. [loHsTHE 00 O00paTUMBIX
U HEOOpaTUMBIX XUMUYECKHX peakuusax. [IoHSATHE O TOMOTe€HHBIX M TE€TEPOre€HHBIX
peakuusix. Ilonsitue o karanuze. IloHsATHE O  XMMHUYECKOM  paBHOBECHHU.
®dakTophl, BIUSIIOUME HA CKOPOCTh XUMUYECKON PEaKlMK M MOJIOKEHUE XUMUYECKOTrO
paBHOBECHS.

OKHCIMTENBHO-BOCCTaH OBUTEBHbBIE peaxkuuu, AIEKTPOHHBII OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEJILHON peakiyu. CoCTaBIE€HUE YPAaBHEHUN OKUCIUTEIbHO-
BOCCTaHOBHUTEJIbHBIX PEAKIINI C UCMOIB30BAaHUEM METOa SJICKTPOHHOTO OanaHca.

Teopust 3NEKTPOIUTHUYECKOW TUCCOLMALMHU. IJIEKTPOIUTBI M HEIIEKTPOJIHMTHI.
Karnonel, aHuMOHBI. MexXaHU3M JAMCCOLMALMHA BEIIECTB C PA3JIMYHBIMU BHJIAMMU
XUMHUYECKOH cBsi3u. Ctenenb nuccounannu. CUibHbIE U caa0ble 3JEKTPOIUTHI.

Peakuun noHHOro oOMeHa. YClOBUS NPOTEKAaHUS pPEAaKLUi HOHHOIO OOMEHa,
IIOJIHBIE W COKpAlllcHHbIE MOHHBIE ypaBHEHMS peakunid. CBOMCTBA KUCIOT, OCHOBAHMM
U COJIEH B CBETE IMPEACTABICHUN 00 3JIEKTPOIMTUYECKON nuccoruanuu. KauecTBeHHbIe
peakuuu Ha MOHBL. [loHsATHE O TUAPONIN3E COJEH.

Xumuueckui SKcnepumenm:
O3HAKOMJICHHE C MOJE/IIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYeCKUX
BEIIECTB — METAJUIOB M HEMETAIOB (rpaduTa W aaMasa), CIOKHBIX BEIIECTB (XJI0puaa
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HATpPHsI), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEaKIIUU OT BO3JACHCTBUS
pa3nuuHBIX (AKTOPOB, HCCICIOBAHUE DJICKTPOIMPOBOAHOCTA pPACTBOPOB BEIIECTB,
mpoliecca JUCCOIMAIIMA  KHUCJIOT, Ienoued M coied (BO3MOXKHO HCIIOIb30BAaHHUE
BHJICOMATEpHAJIOB), IPOBEJCHUE OIBITOB, WJUTFOCTPUPYIOIIUX IPU3HAKU TPOTEKAHUS
peakiii HOHHOTO oOMeHa (00pa3oBaHME OCaKa, BhIICICHHUE Ta3a, 00pa30BaHUE BO/IbI),
OIBITOB, WJIIIOCTPUPYIOIINX IPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIUl
(ropeHre, peakIUU pa3IOoKCHUs, COCIUHCHHs), pPACIIO3HABAaHUE HEOPraHWYECKUX
BEIIECTB C MIOMOIIIbIO0 KAUECTBEHHBIX PEaKIIMi Ha MOHBI, PEIICHUE SKCIIEPUMCHTATLHBIX
3ajad.

Hemertannbl n X coeIMHEHUSsI

O01mas XxapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTePHbIE
creneHu okucieHus. CtpoeHue u Gpu3nueckrue CBOMCTBA MPOCTHIX BEILIECTB — rajJoreHoB.
XUMHYECKHE CBOMCTBA Ha mpuMepe xjiopa (B3aMMOJIEHUCTBHE C METaulaMH,
HEMeTaiaMu, 1enoyamu). XnopoBoaopoa. ComsiHas KUCIOTa, XUMUYECKHE CBOWCTBA,
noJiyueHue, npuMeHenue. [leficTBrue xjaopa U XJIOPOBOAOPOJA HAa OpPraHu3M YeJIOBeKa.
Baxxnenmme xJIOpuabl U UX HaXOKJICHUE B IPUPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnel. OcCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTEPHBIE CTETIEHH OKHCJICHHUS.

CrpoeHne M (pU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOAA U CEPBHI.
AnnorponHble MoIM(UKALMKM KUCIOPOAA M cepbl. XHMHYECKHE CBOMCTBAa CEpBHI.
CepoBonopoa, crpoeHue, pusnueckue M XUMUYECKHe cBOMcTBa. OKCHUIBI Cepbl Kak
NPEICTAaBUTENN KHUCIOTHBIX OKCHIOB. CepHasl KUCIOTa, (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA (00IIME KaK MPEICTaBUTENS KIIacca KUCIIOT U crienuduueckue). XuMHIeCKHe
peakuu, Jiexxaliue B OCHOBE MPOMBIIUIEHHOT'O CIOC00a MOJYyYEeHUSI CEPHOM KHUCIOTHI.
[Tpumenenue. Conn CepHOM KHUCIOTHI, KadyeCTBEHHas peaklus Ha Cyiab(haT-HoH.
Haxoxnenue ceppl M €€ COCOAUHEHUHM B NPUPOAC. XHUMHUUYECKOE 3arps3HECHUE
OKpY>Karolien cpeibl COCIMHEHUSIMU cepbl (KUCIOTHBIC JOXKAM, 3arpsi3HEHHE BO3yXa
Y BOJIOEMOB), CIIOCOOBI €r0 MPEeAO0TBPAICHUS.

OO6mas xapakTepucTuka 3eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEPHBIE CTENIEHU OKHCIICHHS.

A30OT, pacnpocTpaHeHHe B Mpupoje, (U3MYECKUEe U XHMMHUYECKHE CBOMCTBA.
Kpyrosopor azora B mpupone. AMMHAK, ero (U3HUYECKUE U XMMHUYECKHUE CBOWCTBA,
NOJIy4YECHHUE " IIPUMEHEHUE. Comn aMMOHUS, ux ¢uznyeckue
U XUMUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHass peaklys Ha MOHbI aMMOHMSL.
A30OTHas KUCIOTa, €€ MojydyeHue, (PU3MYecKue U XMMHUYECKUE CBOMCTBa (0OIIME Kak
MpeICTaBUTENIS KJlacca KUCIOT U crieuuduueckue). Vcnonb30BaHre HUTPATOB U COJIEH
aMMOHHMSI B KAaueCTBE MUHEPAIbHBIX YyHOOpeHHil. XHWMHUYECKOe 3arpsa3HEHue
OKpY>Karollel cpelibl COEAMHEHUAMM a30Ta (KUCIOTHBIEC AOXKIH, 3arpsA3HEHUE BO3/1yXa,
MOYBHI U BOJIOEMOB).

®dochop, ammorponHbie Momudukanuu ¢ocdopa, GU3MUECKHE U XUMHYECKUE
croiictBa. Oxcupa docdopa (V) u dochopHas kuciaora, GU3NUECKHE U XUMHUUYECKUE
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cBoMcTBa, monydyeHue. lcmonp3oBanue (ocharoB B KadecTBE MHUHEPATBHBIX
yI0OpEHUH.

O01as xapakTepucTika 31eMeHToB [V A -rpynmnbsl. Oco0eHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIICHUSI.

VYrnepoa, anoTporHble MOAU(PUKAIIMH, pacIpOCTpaHEHHE B IPUPOJIE, PU3UUECKHE
U XUMHUYecKHe cBoicTBa. Aacopbuus. KpyroBopor yriepoga B mpupopae. OKCHabI
yriaepona, ux (u3NYecKue U XUMHUYECKHE CBOWCTBA, ACHCTBHE HA JKUBBIE OPraHU3MBEI,
NoJydeHNe W TPUMEHEHHE. OKOJOTHYECKHE TMPOOJIEeMBbl, CBS3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a rino0aqbHOTO MOTEIJIEHUS KIMMATa, MapHUKOBBIA 3((EKT.
VYronpHas KUCIOTa U €€ CONH, UX (U3NYECKUE M XUMHUYECKHE CBOWCTBA, MOTyYCHHE
u npumeHenue. KauecTBeHHass peakius Ha KapOoHar-uoHbl. Vcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHavanpHble MOHATHA OO0 OPraHWYECKUX BEIIECTBAX KaK O COCIWHEHUSX
yriaepona (MeTaH, 3TaH, HTHJEH, aleTUJICH, 3TaHOJ], TJIMIEPUH, YKCYCHAasi KHCJIOTA).
[TpupoHbIE HCTOUHUKH YTIIEBOOPOAOB (YTOJib, IPUPOAHBIN a3, HEPTH), MPOAYKTHI UX
nepepadoTku (OCH3UH), UX POJIb B OBITY U MPOMBIIICHHOCTH.

[TonsiTe 0 OMOJIOTMYECKU BA)KHBIX BEILLECTBAX: JKMpax, OelKax, YriieBoAax — U UX
pOJIM B KU3HU 4eJOBeKa. MarepualbHOE €IMHCTBO OPraHUYECKUX M HEOPraHWYECKUX
COCJTMHEHNH.

KpeMmuuii, ero pusnyeckne U XUMHUYECKHE CBOMCTBA, MOJYYEHUE M MPUMEHEHUE.
CoenuHenus kpeMHus B npupoje. O0mue npeacrasieHus o0 oxcunae kpemuus (IV)
U KpemHHeBOM kucnore. CHIMKaThl, HX UCHOJIb30BaHUE B OBITY, MEAMIIMHE,
IPOMBILUIEHHOCTH. Ba)kHel e CTpouTenbHbIe MaTepUallbl: KEpaMuKa, CTEKJIO, IIEMEHT,
oetoH, kene300eToH. I[IpoOmeMbl ©6€30MaCHOTO  WCIIOJNB30BAHUS — CTPOUTEIHHBIX
MaTepUaloB B MOBCEIHEBHOM KU3HHU.

Xumuueckuu dSKCnepumenm:

U3ydyeHUE O00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHCIOTHI,
NPOBEICHUE KAYECTBEHHBIX pEaKlUi Ha XJIOPUI-MOHBI M HAOIIOJCHUWE MPU3HAKOB HUX
POTEKaHMs, OMBITHI, OTpa)karolue (U3HMUECKHUEe U XUMUYECKHE CBOMCTBA TaJIOT€HOB
U UX COENMHEHHI (BO3MOYKHO HCIOJIb30BAaHUE BHUICOMATEPUATIOB), O3HAKOMIICHUE
c oOpa3namMu XJOpUAOB (TajJOreHHUJI0B), O3HAKOMJIEHHME C OOpa3liaMu cepbl U €€
COEAMHEHUSAMHU (BO3MOXHO HMCIIOIb30BaHUE BUACOMATEPUAJIOB), HAOIIOIEHUE TIpoLiecca
00yriMBaHUA caxapa MoJ JEeHCTBUEM KOHUEHTPUPOBAHHOM CEPHOMN KHUCIIOTHI, U3y4YEHUE
XUMHUYECKUX CBOMCTB pPa30aBIEHHOM CEpHOM KHCIOTHI, MPOBEIACHHE KaueCTBEHHOU
peakuuu Ha Ccyiab(}ar-uoH W HAOJIIOJEHME NpPHU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHUE
c (¢u3nueckuMu CBoOiicTBaMU a3oTa, (ochopa M UX coeAUHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPHAIIOB), 0Opa3liaMu a30THBIX U (OCPOPHBIX yIO0OpEHUH,
NOJIy4eHHEe, COOMpaHue, paclio3HABAaHUE W WM3y4YEHHE CBOWCTB aMMMAaKa, MPOBEICHUE
KayeCTBEHHBIX PEaKluii Ha MOH aMMOHHUA U (ocaT-uOH U HU3yYeHHE MPHU3HAKOB UX
MIPOTEKAHUSA, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHHUE BUAEOMATEPUATIOB), U3YUEHUE MOAENIECH KPUCTATINYECKUX
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pemeTok anmasa, rpadguta, QyiepeHa, O3HAKOMJIEHHE C MPOILECCOM aicopOuuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHMBOrasa,
nojyyeHue, coOupaHHe, paclio3HaBaHWE M H3YYEHUE CBOMCTB YIJIEKHCIIOIO Trasa,
IPOBEICHUE KAUYECTBEHHBIX pPEaKIMM Ha KapOOHAT M CHJIMKAaT-UOHBl U U3Y4YECHHE
IPU3HAKOB WX  NPOTEKAHMs, O3HAKOMJICHME C  IPOAYKIHEH  CHIMKATHOU
IIPOMBIIUIEHHOCTH, PEIIEHUE SKCHEPUMEHTAIBHBIX 331ad no Teme «BaxHueimne
HEMETaJJIbl U UX COCTUHEHUSD.

MeTa/Jibl M MX COEIUHECHUSA

OO6mrast XapakTepUCTUKAa XUMUYECKUX JJIEMEHTOB — METaVIOB HAa OCHOBAaHUU WX
nojoxkeHuss B llepuonmueckon cucreme xumuueckux sinemeHToB .M. MenneneeBa u
cTtpoeHust atroMoB. CTpoeHue MeTauioB. MeTaiuyeckas CBS3b W MeTaIduecKas
KPUCTAJUIMYECKAsT pEelIeTKa. OJEKTPOXMMHUYECKHM PA  HANpsHKEHUH  METaJUIOB.
duznyeckre 1 XUMUYECKUe CBOMCTBa MeTaJIOB. OO11IKe c1ocoObl MOTYyYEHUsI METAILJIOB.
[ToHsiITHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yryH, AIOPATIOMUHUNA, OPOH3a) U UX MPUMEHEHHE B ObITY U MPOMBIIIJIEHHOCTH.

[[lenounble MeTamwabl: TOJNOXKEHHE B llepuognyueckor CHCTEME XUMHYECKUX
anemeHToB [[.MI. MennaeneeBa, CTpOo€HHME HX aTOMOB, HAaXOXJICHUE B MPUPOJE.
®duznyeckue U XUMUYECKHE CBOMCTBa (Ha mnpuMepe HaTpuss W Kanus). OKCUAbI
Y TUJIPOKCUABI HATPUA U Kainsl. [[puMeHeHne MEeIOYHbIX METAIUIOB U UX COCTMHEH Uil.

[IlenoyHO3eMENBHBIE METAIIBI MATHUK W KaJbIMW: MMOJIOXKEHUE B [leprnoanueckon
cucremMe XxuMuieckux 3semeHToB J[.J1. Menaeneesa, CTpoeHME UX aTOMOB, HAX0XKIACHUE
B npupone. Pusnueckrue U XMMUYECKHE CBOWCTBA MarHus W Kajuplus. Baxueumme
COCIMHEHUS Kaibllusg (OKCHJ, TUIPOKCHUJ, coyii). JKecTKOCTh BOABI M CIOCOOBI €€
YCTpaHEHMUSI.

AJfoMHuHUNA: TIONOKEeHUE B Ileproanyueckor CUCTEME XHMMHUYECKHUX DJIEMEHTOB
.. Mengeneesa, CTpoeHHE aroma, HAXOXJIeHUE B Ipupone. Pusuyeckue u
XUMHUYECKHUE CBOMCTBA aMOMHHHUS. AMQOTEpHbIE CBOMCTBA OKCHAA M THIPOKCHAA
ATIOMUHHSL.

Keneso: nomoxenune B Ilepuognueckod CUCTEME XHMHUYECKHUX DJIEMEHTOB
JAWN. MenngeneeBa, CTpO€HHE aroMa, HaxoKaAeHuWe B npupone. Dusznueckue
U XUMUYECKHE CBOMCTBA >kene3a. OKcuabl, ruapokcuabl u comu xenesza (II) m xenesa
(IIT), mx cocTaB, CBOMCTBA U MOJTyYCHHUE.

Xumuyeckuti s9Kcnepumenm.:

O3HAKOMJICHHE ¢ 00pa3l[aMi METaJIOB U CIUIABOB, MX (U3NYECKUMHU CBONCTBAMH,
U3y4yeHHe  pe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOYKHO  HCHOJIb30BAHUE
BUJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOICUCTBHS OKCUA KaJbLIMs M HATPUS C BOAOU
(BO3MOKHO MCIHOJIb30BaHUE BUJEOMATEPHUAIIOB), UCCIIEIOBAaHIE CBOMCTB XK ECTKOM BOJIBL,
npoliecca rOpeHus xKele3a B KUCIopoe (BO3MOKHO UCIIOJIb30BAHUE BUIEOMATEPUAIIOB),
PU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PeaKnii Ha MOHBI (MAarHusl, KaJabIHs, ATFOMUHHUS,
nuHka, xenesa (II) u xenesa (III), menu (II), HaGmomeHHe W ONMHUCAHHUE MPOLECCOB
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OKpallMBaHUs IJTAMEHU MOHAMU HaTpUs, KaJus U KalbIUs (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEPUAJIOB), HCCIEJIOBAHHE aM(OTEPHBIX CBOWCTB THUIPOKCHAA ATFOMUHHUS
TMAPOKCUA ILIMHKA, PELICHUE HKCIEPUMEHTANBHBIX 3a7ad o TeMe «BaxHeinmue
METaJUIbl U KX COCIUHEHUSD.

XuMus ¥ OKpy:Kawliuas cpeaa

BemectBa u Marepuansl B IOBCEIHEBHOM JKH3HM 4YeENOBEKAa. be3omacHoe
UCIIOb30BAHUE BEIIECTB M XHMMHYECKUX peakinuid B ObiTy. IlepBas momornb
MIPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHUE OKpyXKarolled cpenbl (IpeAenbHas JIOMyCTHMast
KoHIleHTpauusi BemiecTB (naee — IIJIK). Ponp xuMum B permieHUM SKOJOTHYECKUX
npooiem.

Xumuueckuil 5KCnepumeHnm:
u3ydeHue o0pa3loB MaTepuanoB (CTEKJIO, CIUIAaBbl METaUIOB, MOJUMEpPHBIE
MaTepHalbl).

Mesicnpeomemnuie cesazu

Peanuzanuss MeXNpeaMETHBIX CBA3€M NpU U3YYEHHMM XHMHUM B 9 Kiacce
OCYILECTBIISIETCS YePEe3 UCOIb30BaHUE KaK OOIINUX €CTECTBEHHO-HAYYHbBIX IOHATUH, TaK
U TIOHSTUM, SBIISIOIIMXCS CHCTEMHBIMHM JJISi OTHEIbHBIX NPEAMETOB E€CTECTBEHHO-
HayYHOT'O IIUKJIA.

OO0mire ecTeCTBEHHO-HAYYHbIE MTOHATHUS: HAyYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHaJlu3, CUHTE3, KIacCU(PUKaLUs, TMEePUOJUYHOCTb, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJIEIMPOBaHUE, U3MEPEHUE, MOJEJb, SBJICHHUE, MAPHUKOBBIA 3PQPEKT, TEXHOJOTHS,
MaTepHuabl.

®uszuka: maTepusi, aTOM, JIEKTPOH, NMPOTOH, HEHTPOH, MOH, HYKJHUI, HU30TOIIBI,
PalMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKHUM 3apsi, MPOBOAHUKHU, MOIYINPOBOJHUKH,
JUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, PpPacTBOPUMOCTb, KPUCTAJUIMUECKas pELIETKA, CIUIaBbl, (pu3nueckue
BEIMYMHBI, €AMHMIIBI HU3MEPEHUs, KOCMHUUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI,
CounHre.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, OIKOCHUCTEMa, MUHEpPATbHbBIC
yI00pEHHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHBIE BEILIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPATbl, TOPHBIE MOPOJbI, IOJE3HBIE
MCKOIAaeMbI€, TOIUIMBO, BOAHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3ydenue XuMuUM Ha YypOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs HAaIpaBIICHO
Ha JIOCTIDKEHHE OOYYaroNIUMUCA JIMYHOCTHBIX, METANpPEAMETHBIX M MPEAMETHBIX
pE3yJIbTaTOB OCBOCHUS yUeOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE PE3yJIbTaThl OCBOEHUS IIPOrPaMMbl OCHOBHOTO 00TIIET0 00pa30BaHMS
JIOCTUTAIOTCS B XOJ€ OOydYeHHS XUMHH B €IWHCTBE Yy4eOHOW W BOCHHUTATEIILHOMN
NESTENTHbHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCHHUCKUMHE COIIMOKYIbTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIECTBE MTPABUIIAMH U HOPMaMU
TIOBE/ICHHS M CITOCOOCTBYIOT IMPOIECCaM CaMOITO3HAHKS, CAMOPA3BUTHS U COIIMATU3AIIHH
00 yJaromuxcs.

JInanoctHbIE pe3yNbTaThl OTpaXkaroT TOTOBHOCTD 00 yJarOIIHUXCsl
PYKOBOJICTBOBATbCSI CHCTEMOM IO3WTHBHBIX IIEHHOCTHBIX OPHUCHTAIMH M PacIIUPCHUE
OIBITA JIESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr 0 BOCITUTAHMS :

IICHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY
U HAyYHOMY HACJICIUI0, TOHMMAaHWs 3HAYCHUS XUMUYCCKOW HAyKH B KHU3HU
COBPEMEHHOI'O  00IleCcCTBa, CIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HHQOpMaIuein
O TIEPEJOBBIX JOCTHXKCHHUSX W OTKDPBITHSIX MHUPOBOM W OTCYSCTBCHHON XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBA,

2) rpasaaHCKOr0 BOCIIUTAHMSA:

IIPEACTABIIECHUSA O COLMAIBHBIX HOPMaxX M MPaBUJIaX MEXIMYHOCTHBIX OTHOILIECHUN
B KOJJICKTUBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOM, yueOHO-
UCCIIEIOBAaTEIbCKOM, TBOPYECKOM M JIPYIMX BHJAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTM IIPU  BBINOJIHEHUU  Y4EOHBIX,
NO3HABATEbHBIX 33144, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUU Y4€OHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHWIO M B3aMMOIIOMOLIM B IIPOLIECCE ITOU
y4eOHON JesTeNbHOCTH, TOTOBHOCTU OIICHHBATh CBOE TMOBEJCHUE U TMOCTYNKH CBOUX
TOBApUIIEN C NO3WUIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHHMS
ITOCJIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUYECKUX TMPEJICTABJICHUN O BEIIECTBE M XHMHUYECKOM pEaKiluu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH M COCTABJISIOIIMX OCHOBY
JUIST TIOHUMAHMSI CYIIHOCTH Hay4HOM KapTUHBI MHpA, MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHSI MPUPOBI, B3AMMOCBS3SIX UYEJIOBEKAa C MPUPOJTHOU CpeIoH,
O POJIM XUMUH B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;
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MMO3HABATEIHLHBIX MOTHBOB, HAIPABJICHHBIX Ha TOJyYEeHHWE HOBBIX 3HAHHM
0 XUMHUH, HEOOXOUMBIX JIJIs1 O0BSICHEHHUS HAOJFOTaEMBIX POIIECCOB U SBJICHUI;

NO3HABaTEIbHOM, WH(MOPMAIIMOHHON W YMUTATENIhCKOM KYJIbTYPbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIILHOM PabOThl C yUEOHBIMU TEKCTaMU, CIIPABOYHOMN JTUTEPATYPO,
JIOCTYITHBIMHU TEXHUYECKUMU CPEJICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHHI0O U T[I03HAHUIO, JIFOOO3HATEILHOCTH, TOTOBHOCTU
U CIIOCOOHOCTH K CaM000pa30BaHUIO, MPOCKTHON M UCCIIEAOBATEIHCKON ACSITENLHOCTH,
K OCO3HAaHHOMY BBIOOPY HAITPABIICHHOCTH M YPOBHS OOYYCHHS B JAJIbHEUIIIEM;

4) popMupoOBaHMA KYJBTYPbI 310POBbS:

OCO3HAHUSl LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3I0POBBIO,
YCTaHOBKU Ha 310pPOBBIA 00pa3 >KW3HHU, OCO3HAHUSA MOCIEACTBUIN M HEMPUATHUS BPEIHBIX
npuBbIYEK (YymOTpeOJIeHHs aJKOroJisi, HApKOTHKOB, KYypEeHHs), HEOOXOIUMOCTU
COOMIOACHUST TpaBU 0€30MacCHOCTH TpHU OOpallleHHMH C XUMUYECKUMH BELECTBAMU
B OBITY U peajbHOM KU3HU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpeca K MPAKTUYECKOMY M3Y4YCHHIO Mpodeccuid U Tpyda pas3iIudHOro poja,
yBOXEHHUE K TPYIY U pe3yibTaTaMm TPYAOBOM NEATEILHOCTH, B TOM YKCIIE Ha OCHOBE
MPUMEHEHUST MPEIMETHBIX 3HAHUN MO XMMHUH, OCO3HAHHOTO BHIOOpA WHIIUBHUAYyAILHOU
TPACKTOPUU TPOJOJDKEHUST 00pa3oBaHWA C Yy4YETOM JIMYHOCTHBIX HMHTEPECOB
U CIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHENIHON
npoecCHOHATBHOW ACSITEIHPHOCTH M PAa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
aanTUPOBATHCS B MPOGECCHOHATBHON Cpefie;

6) IK0JIOrM4€eCKOro BOCIIUTAHMSI:

AKOJIOTUYECKU 1EIeCO00Pa3HOr0 OTHOLICHHUS K MPUPOAE KaK HUCTOUHHMKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIeCTBOBaHUS, TIOHUMAaHUsI LIEHHOCTH 3[J0POBOT0 U 0€30MacHOro
oOpa3a JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (DU3UUYECKOMY
U MICUXUYECKOMY 37I0pPOBbIO, OCO3HAHMS LIEHHOCTU COOJIIOJIEHUSI IpPaBUil 0€30MacCHOro
NOBEJICHUS NpHU paboTe ¢ BELIECTBAMH, a TAK)KE B CUTyalMsIX, YTPOKAIOLIUX 370POBbIO
U JKU3HU JII0JICH

CIOCOOHOCTM NPHUMEHSATh 3HAHUSA, IOJy4aeMble IMpU H3YYEHUU XHUMHH,
JUIS pelIeHUs 3a/1ad, CBA3AHHBIX C OKPYXKAOIIEH INPUPOIHOW CPEAOW, IOBBILICHUS
YPOBHS AKOJIOIMYECKOW KYJIbTYphl, OCO3HAHMS I100aIbHOTO XapaKTepa 3KOJIOTHYECKUX
po0JIeM U IMyTe X pPelIeHHs TOCPEACTBOM METOJ0B XUMUHU;

JKOJIOTUYECKOI0 MBILJICHUS, YMEHUSA PYKOBOJCTBOBATHCA UM B IIO3HABATEIIbLHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B COCTaBe METANpPEIMETHBIX  PE3yJIbTaTOB BBIJICIISIIOT 3HAYUMBbIE
U1t (hOPMHUPOBAHUS MUPOBO33PEHHMSI OOIIIEHAYUHbIE TTOHATHUS (3aKOH, TEOPHS, TPUHITHII,
runoresa, ¢akt, cUCTeMa, IPOLECC, IKCIEPUMEHT U APYTroe), KOTOPbIE€ UCIONb3YIOTCS

15



denepaspHas paboyas nporpamma | Xumusi. 8—9 kiaccel (6a30BbIi YPOBCHB )

B CCTCCTBCHHO-HAYYHBIX y‘IC6HLIX npcaMeTax U IMMO3BOJIAOT Ha OCHOBC 3HAHMU U3 ITUX
npcamMcTOB q)OpMI/IpOBaTB InpcacTaBJICHUC O HGHOCTHOﬁ HaquOﬁ KapTHHC MHpA,
N  YHUBCPCAJIbHBIC y‘{€6HBI€ IIGﬁCTBPISI (HOSH&B&TGHBHHG, KOMMYHUKAaTHBHEBIC,
pGFYHHTI/IBHBIC), KOTOPLBIC 00eCIIeYNBAIOT (I)OpMI/IpOBaHI/IC I'OTOBHOCTH
K CaMOCTOSTCIIbHOMY INIAHUPOBAHUIO U OCYIIICCTBJIICHHUIO y‘l@6HOfI ACATCIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBbie JJoruueckue 1eMCTBUS:

YMEHHE MCIIOIb30BaTh MPUEMBI JJOTUYECKOIO MBIIUICHUS MPU OCBOCHUM 3HAHUU:
pPacKpbIBaThb CMBIC] XHMHUYECKHUX TIOHATHM (BBIACIATh HX XapaKTepHbIC MPU3HAKH,
YCTaHABJIUBaTh B3aUMOCBSI3b C JIPYTMMHU TMOHATHSIMH), HCIOJIb30BAaTh TOHSITHUS
JJIs OOBSICHEHUS! OTIIETBHBIX (DAKTOB W SIBJICHUM, BBIOMpPATh OCHOBAHUS M KPUTEPUH
JUIS KJacCU(UKAMM XUMHUYECKUX BEIIECTB M XMMHUYECKUX PEaKIMi, yCTaHABIHBAaTh
MIPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3YUCHHS, CTPOUTH JIOTHUYECKHE
paccyxaeHus (MHIYKTUBHBIC, JEIYKTHBHBIC, 1O AaHAJIOTHH), TMPOBOAUTH BBIBOJIBI
1 3aKJII0YCHHUS;

YyMEHHE MOPUMEHATh B  MpoOlleCC€  TO3HAHUA  TMOHATUS  (IpPEAMETHBIC
U MeTalpeJIMETHBIC), CHUMBOJMYECKHE (3HAKOBBIC) MOJICIH, HCIOJIb3yeMble B XHUMUH,
peoOpa3oBbIBaTh IMIMPOKO IMPUMEHSEMbIC B XHMHH MOJCIbHBIC IIPEICTABICHUS —
XUMHUUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XuMHUueckast GopMysia U ypaBHEHHUE XUMUYECKOU
peakiuu — MpU pelieHur y4eOHO-TI03HABATEIbHBIX 3a/1a4, C Y4€TOM 3THX MOJIETbHBIX
MPEJCTABJICHUN BBISBIAT M XAPAKTEPU30BATh CYIIIECTBEHHBIC MPU3HAKUA H3Yy4aeMBbIX
OOBEKTOB — XUMHUUYECKUX BEIIECTB W XUMHUYECKUX pPEaKIui, BBISABISTH OOIIME
3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHBIC CBSI3M M MPOTUBOPEUMS B H3Yy4aEMbIX
rporeccax U sIBJICHUSX.

Bba3oBble ucciaenoBaTe/bCKUe JeCTBHA:

YMEHHE WCIIOIb30BaTh IIOCTABJICHHBIE BONPOCHI B KA4ye€CTBE HWHCTPYMEHTA
MO3HAHUS, a TAKKE B KAueCTBE OCHOBBI JJIsi (DOPMHUPOBAHUS THUIIOTE3HI MO TPOBEPKE
MIPAaBUJIbHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHHE ONbITa 110 TUIAHUPOBAHHWIO, OPTraHW3alldd W  IPOBEICHUIO
YUCHHYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a XO0M IPOIecca, CaMOCTOSATEIIbLHO
IIPOTHO3UPOBATH €T0 Pe3yNbTaT, POPMyIMpPOBaTH 000OIIEHUS U BEIBOJBI 1O pe3yJIbTaTaMm
MIPOBEJICHHOT'O ONBITa, MCCIICAOBAHMS, COCTABIISATh OTYET O MPOJICITAHHON padoTe.

Pabora ¢ undopmanmneii:

YMEHHE BbIOMPaTh, aHAJTM3UPOBATH U UHTEPIPETUPOBATH MH(DOPMALIMIO PA3ITUYHBIX
BUJIOB W (OpM TpeacTaBieHUs, MOIYyYaeMyl0 W3 Pa3HbIX HCTOYHHKOB (HAYyYHO-
NOMYJISIpHASL JIUTEpaTypa XUMUYECKOTO COAEPKAHUSI, CIIPABOUYHBIE MOCOOHUS, PECYPCHI
WuTepHera), KpPUTHYECKHM  OIEHUBATh MPOTHUBOPEYMBYIO U  HEIOCTOBEPHYIO
uHdOopMaIuIo;
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YMEHHE TPUMCHSATHh Pa3IUYHBIE METOABl W 3alpOChl TMPU TIOMCKE H OTOOpe
uH(OPMAIIMN ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAUMBIX JJIsI BBIIOJHEHHUS Y4€OHBIX
U TI03HABATEIbHBIX 3aJa4 OIPEACICHHOI0 THIIA, NMPUOOPETEHUE OIbITa B 00JACTH
WCIIOJIb30BaHUS ~ WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,  OBIAJCHHUE
KyJbTYpPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO
BHIOWpATh ONTUMAIbHYIO (GOpMYy TMpeacTaBieHUss WHGOPMAIUU U WIUIIOCTPUPOBATH
pelraeMble 3a/1a9u HECJIOKHBIMU CXeMaMu, JuarpaMMaMH, IpyruMu (popmamu rpaduku
1 UX KOMOUHALIUSIMU;

YMEHHE  HCIONh30BaTh M  aHAIM3UPOBATh B Tpolecce  ydeOHOM
U HCCIIECIOBATEIBCKON JCSITCIIbHOCTH WH(OOPMAIMIO O BIUSHUW IPOMBIIUICHHOCTH,
CEJIBCKOr0 XO35IMCTBA U TPAHCHOPTA HA COCTOSIHUE OKPYKAKOLIEH TPUPOTHON CPEJIBL.

KoMmyHHKaTHMBHbBIE YHUBEPCAJIbHbIE yUYeOHbIE HeiiCTBHS :

yMEHUE 3a7aBaTh BOMPOCH! (B XOje Auanora U (Wjiv) JUCKYCCUHU) MO CYILIECTBY
00CYX1aeMOi TeMBI, (POPMYIMPOBATH CBOM TPEIIOKEHUS OTHOCUTEILHO BBITIOTHEHUS
MPEIJIOKEHHOM 3a7a4;

MPUOOPETEHUE ONBbITa TPE3CHTAIMA PE3yJbTATOB BBIMOJHEHUS XHUMHUYECKOTO
AKCIEpUMEHTa (JIa0OpaTOPHOIO ONbITa, JAOOPATOPHOM pabOTHI MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, y4€OHOTO IMPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM CO CBEpPCTHHKAMHU  I1O3HABATEIbHOMU
U WCCIIE0BATEIILCKON JACSITEIILHOCTH MPU PEIICHUH BO3HHUKAIONMIHUX MPOOJIEM Ha OCHOBE
ydera oOLIUX MHTEPECOB M COTJIAaCOBaHUsS MO3UIMN (0OCYXKIeHUsl, 0OOMEH MHEHUSIMHU,
«MO3TOBBIC ITYPMbD», KOOPAUHAITUS COBMECTHBIX NEHCTBHMA, ONPEACIICHNE KPUTCPUEB
0 OLIEHKE KaueCcTBa BBIOJIHEHHOW padOoThl U ApYyrue);

PerynsiTuBHBIC YHHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA

YMEHHE CaMOCTOSTEIFHO ONpEACNATh e JACSITeTbHOCTH, TUIAHUPOBATh,
OCYILLECTBIISITh, KOHTPOIUPOBATH M TIPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BbIOMpaTh Haunbosiee 3(PGeKTUBHBIE CHOCOOBI PEIICHUS Y4EeOHBIX
U TO03HABAaTENbHBIX 33/a4, CaMOCTOSITEIbHO COCTAaBISTh WM KOPPEKTHPOBATH
IIPEMJIOKEHHBIN AJITOPUTM JEUCTBUM NPU BBINOJHEHUH 3aJaHUM C YYETOM ITOIYYEHUS
HOBBIX 3HAaHMM 00 H3y4aeMbIXx OOBEKTaX — BEIIECTBAX W PEAKIUAX, OLICHUBAThH
COOTBETCTBUE TOJIYUCHHOI'O pE3yJibTaTa 3asBJICHHOW 1€, YMEHHE HCIOJb30BaTh
¥ aHAJTU3MPOBATh KOHTEKCTHI, IIPe/IaracMbie B YCIIOBHH 3a/IaHUH.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX Pe3yJIbTaTOB MO OCBOECHUIO 00SI3aTENBHOTO COJEpKaHUs,
YCTaHOBIIEHHOTO JTaHHOM (efepabHOi pabodeil mporpaMmoid, BBIJEISIIOT: OCBOCHHBIE
OOy4YalIIMMHUCS Hay4YHbI€ 3HAHMS, YMEHUS W CHOCOObI JAEUCTBUH, crnenupuyecKue
JUIsL TIpeAMETHOM 00sacTh «XHUMUS», BHIBI JIEATEIBHOCTH IO TOJYYEHHUIO HOBOIO
3HaHUs, €r0 MHTEpPIpPETalluH, MPEoOPa30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YU€OHBIX
Y HOBBIX CUTYaIlUsX.
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K xonmy ob6yuenuss B 8 kiacce y oOydaromierocss Oyayr cpopMHUpOBaHBI
CJIEAYIOIINE MPEAMETHBIE PE3YJIbTAThI 10 XUMHHU:

pacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHUX TIOHSATHM: aroM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, IMPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOJHAs
U HEOJHOpPOJHAs), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJIEKYJsIpHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J10JIsI XMMUYECKOT0 JIEMEHTa
B COCIMHEHUHM, MOJSIDHBIM O0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJb,
AJEKTPOOTPULIATETLHOCTD, CTEIIEHb OKUCICHUS, XUMHUUYECKasl Peakius, KiaccupuKaims
peaKkuuii: peakiMi COCIMHEHUS, PEaKLUU Pa3JIOKEHUs, PEaKlMM 3aMElICHUs, peaKIuu
oOMe€Ha, HK30- U SHJIOTEPMHUUECKUE PEaKLMH, TEeII0BOM 3((EKT peakluu, s1I1po aToma,
AJNIEKTPOHHBIM CJIOW aToMa, aToMHas OpOUTalb, PaguyC aToMa, XUMHUYECKas CBS3b,
NoJIsIpHAsi M HENOJIsIpHAsi KOBAJEHTHAsl CBsI3b, MOHHAs CBs3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBas JA0Js BEeIECTBA (IIPOLEHTHAsA KOHLIEHTpalusi) B PaCTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TOHITUI U TPUMEHSATh 3TU
MOHSTHS ITPU ONKMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIONIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY [UJIsl COCTaBJeHHUsS (OPMYIN BEIIECTB
Y YPAaBHEHUN XUMHYECKUX PEAKIINN;

OIPEAEINIATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIICHb
OKHUCJICHHSI 3JIEMEHTOB B OWHApPHBIX COEIMHEHUSX, NPHUHAIJICKHOCTh BELIECTB
K OIpEACIICHHOMY KJacCy COEOUHEHUH Mo QopMynaM, BHJ XUMHUYECKOM CBS3U
(koBaJIEeHTHAsI U UOHHAs) B HEOPIraHUYECKUX COCTMHEHUSX;

packpbiBaTh cMmbIch [lepuoauueckoro 3akona /.M. MenaeneeBa: 1eMOHCTpUPOBAThH
NOHUMAHUE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKMX 3JEMEHTOB OT HX
nosioxkeHust B llepuoanueckoil cucreMe, 3aKOHOB COXPAaHEHHsSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YYEHHS, 3aKOHa ABOraJpo; OINUCHIBATh
U XapakTepu3oBaTh TabmuuHyto Qopmy Ilepuonnyeckoil CUCTEMBI XUMUYECKUX
AJIIEMEHTOB: pPa3NUyaTh MOHATHS «rjaBHas mnoarpynna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», manbie u Oonbline MEPUOABI, COOTHOCUTH O003HAYEHHS,
KoTOopele uMeroTcss B Tabmuie «llepuonuueckas cucteMa XUMUYECKHX SJIEMEHTOB
J.1. MenneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsij sAnpa, oOlIee YUCIO SJIEKTPOHOB M paclpeiieieHHe uxX 1o
AJIEKTPOHHBIM CIIOSIM);

KJaccu(puuUpoBaTh ~ XMMHUYECKHUE  3JIEMEHThI, HEOPraHWYEeCKUE  BEIIECTBa,
XUMHUUYECKHE peakiuu (MO YHUCIy M COCTaBY YYAaCTBYIOUIMX B PEAKIMH BEIIECTB,
1o TeTI0BoMY 3D PexTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMUUYECKHE CBOMCTBA BEIIECTB PA3IMIHBIX
KJIaCCOB,  TOATBEpXKJas  ONUCAHWE MpPUMEPAMU  MOJEKYJISPHBIX  YpPaBHEHHI
COOTBETCTBYIOIIUX XUMHUECKUX PEAKINN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILIEHUN B PA3TUYHBIX YCIOBUSX;

18



denepaspHas paboyas nporpamma | Xumusi. 8—9 kiaccel (6a30BbIi YPOBCHB )

BBIYMCIISITE OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIDHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOI'O 3JIEMEHTa MO (opMysie COEAMHEHHS, MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, IIPOBOJUTH PACUETHI I10 YPABHEHUIO XUMUYECKON PEaKIIUU;

IIPUMEHATH OCHOBHBIE OIEPALIMU MBICIUTEIBHON AEATEIbHOCTY — AHAIIU3 U CUHTES,
CpaBHEHHE, 0000IIEeHHE, CUCTEMAaTH3alNio, KJIacCU(UKALMIO, BbISBICHUE MPUYUHHO-
CJIIECTBEHHBIX CBSI3€M — JUII M3YYEHHUs] CBOWCTB BELIECTB U XMUMHUUYECKHUX PEAKLINH,
€CTECTBEHHO-HAY4YHbIE METO/Ibl TO3HAHUS — HAOJII0/IEHHE, U3MEPEHUE, MOJECIUPOBAHUE,
HKCIIEPUMEHT (peabHbIM U MBICICHHBIN);

CleI0OBaTh MpaBUJlaM TOJIb30BAHUS XUMHUYECKOM TMOCYyIoH H 1a00paTopHBIM
0o0Opy/IOBaHMEM, a TaKXe IMpaBUiaM OOpalleHusi C BELIECTBAMH B COOTBETCTBHUU
C MHCTPYKLMSIMU I10 BBIITOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO MMOJYyYEHHUIO
U COOMpPaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C OINPEICIIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO BENIECTBA, NJIAHUPOBATH
U TNPOBOJMTH XUMHUYECKHE ODKCIIEPUMEHTBHI 10 PACIIO3HABAHHWIO PACTBOPOB IIEIOYEU
U KHUCJIOT C MOMOIIbIO UHIUKATOPOB (JTakMyc, peHoTanenH, METUIOPAHK U IPYTHE).

K xonmy obyuenuss B 9 kiacce y oOydaromierocss Oyayr cpopMHUpOBaHbBI
CJICITYIOIIHNE MPEMETHBIE PE3YyIbTaThl 10 XUMUHU:

PacKpBIBaTh CMBICIT OCHOBHBIX XUMUYECKHUX TTOHATHI: XUMHUYECKHUI 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHUOH, aHMUOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTH,
AJIEKTPOOTPULIATETPHOCTh, CTETECHb OKUCICHMS, XUMHUYECKas PpEeaKius, XUMHYecKas
CBSI3b, TEIUIOBOW 3(PdEeKT peakiuu, MOJb, MOJSPHBIA 00bEM, PACTBOP, DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAS] JTUCCOIMAIUS, pEaKIMd HMOHHOTO OOMEHa,
KaTaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMbIC pEaKIINH,
OKHUCJIUTEITbHO-BOCCTAHOBUTEIILHBIE PEAKIINH, OKUCIUTENb, BOCCTAHOBUTEIh, OKHCIICHUE
¥ BOCCTAHOBJICHHE, aJJIOTPOIHUs, amM(pOTEpPHOCTh, XMMHYECKas CBA3b (KOBAJICHTHA,
MOHHAs, METaJUIMYecKas), KpUCTAJUIMUecKasi penieTka, KOppo3usi METaliOB, CIUIABHI,
CKOpPOCTh XUMHUYECKOM peakluu, TMpeAesibHO jgomyctuMas KoHueHTpauus [1K
BEIIECTBA;

WJUTIOCTPUPOBAThH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TIOHSATHH M IPUMEHSTh 3TH
TIOHATHS TIPH ONMCAHUU BEIIECTB U UX TIPEBPAICHUH;

MCIONIb30BaTh XHUMHUYECKYI0 CHMBOJIUKY [UIsl COCTaBJeHHUsS (OpPMYIN BEIIECTB
Y YPAaBHEHUN XUMHYECKUX PEAKIINN;

ONpEAENATh BAJEHTHOCTh M CTENEHb OKUCICHUS XUMHYECKHX HJIEMEHTOB
B COCIMHEHUSX Pa3IUYHOrO0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K OIPEACICHHOMY
KJIACCy COEAMHEHUHN 1Mo (opMmysaM, BUJ XMMHUYECKOW CBsI3M (KOBaJIGHTHAas, MOHHAs,
MEeTa/NIMYecKas) B HEOPTraHWYECKUX COCJUHEHUAX, 3aps]l HOHA 10 XHWMHYECKOU
dopmyre, xapakTep cpeabl B BOAHBIX PACTBOPAaX HEOPTaHWYECKUX COCAMHEHHM, THII
KPUCTAJUTMYECKOMN PEIIETKH KOHKPETHOTO BEIECTBA,;

PaCKpBIBAThH CMBICIT [Tepuoguueckoro 3aKOHa .. Meneneena
U JICMOHCTPHPOBATh €T0 IOHUMAaHHE: OITUCHIBATh U XapaKTEPH30BaTh TaOINIHYIO popmy
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[leproguyeckoil CHCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3iiyaTh MOHSITHUS «rJaBHas
noarpynmna (A-rpynna)» u «mnobounas noarpynmna (b-rpymnma)», manble u OonbpLIne
NEPUO/Ibl, COOTHOCUTh 0003HAUYEHMSI, KOTOPbIE UMEIOTCS B NMEPUOJUYECKON TadiuLE,
C YMCIJIOBBIMHM XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB
¥ 3aps] Aapa, o0IIee YUCIIO SJIEKTPOHOB U paCIpeeICHUE UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COEAMHEHUN
B IIpe/ieNiaX MaJIbIX IEPUO/IOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJacCU(UUUPOBATh  XUMUYECKHE DJIEMEHTBbI, HEOPraHMYEeCKHE  BEIEeCTBa,
XUMHUYECKHUE peakuuu (M0 YHMCIy M COCTAaBY YYACTBYIOLUIMX B PEAKI[MU BEILIECTB,
10 TeTI0BOMY 3P (DEKTY, M0 UBMEHEHHUIO CTETICHEH OKUCIEHUSI XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIME U crenu(uueckue XMMHUYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPKIas OMHCAHUE MPUMEpPaAMU MOJICKYISIPHBIX
Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIMINX XUMUYECKUX PEAKITHIA;

COCTaBJIAITb YPAaBHEHUS JJIEKTPOJMTUYECKOM JMCCOUMALMU KHUCIOT, IIeIoYen
U COJIeH, MOJIHBIE W COKpAallleHHbIe YPaBHEHMs peaklMii MOHHOTO OOMEHa, YpaBHEHUS
peaxkuuii, TOTBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXKIY BEIleCTBAM U
Pa3IMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN OCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOIO OaaHca 3TUX pPeaKInii;

MIPOTrHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKHUX MPEBPAICHUN B PA3TUUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIIO XMMHYECKOI0 3JIeMEHTa Mo (hopMyse COeIUHEHUS, MACCOBYIO JOIIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEAKIINY;

coOrofaTh TpaBUia TMOJH30BAHUS XUMHUUYECKOW TOCYyIOoW u JabopaTOpHBIM
o0OpyJIOBaHHEM, a TakKe IpaBuUjia oOOpallleHUus C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKILMSIMU IO BBITIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYSHHUIO
1 COOMPAHMIO ra3000Pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKHUCIIOrO rasa);

IPOBOJUTH PEAKIUHU, MOATBEPKAAIONIME KAYECTBEHHBIH COCTaB Pa3IMYHbBIX
BEUIECTB: PACIIO3HABATh OIBITHBIM IYTEM XJOPUAOPOMUI-, HOAUI-, KapOOHAT-,
docdar-, cunukart-, cynbdar-, THAPOKCH-NOHBI, KATHOHBI aMMOHUS 1 MOHBI U3YICHHBIX
METaJIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

MIPUMEHSATh OCHOBHBIE ONEPALMN MBICIUTEIBHOMN JAESITEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, O00OOIIEHHE, CUCTEMaTHU3allhio, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUI1I M3y4EHHs CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIMi, €CTECTBEHHO-
HAy4YHbIE METOJIbI TO3HAHUS — HAOJIIOICHNE, U3MEPEHHE, MOJICIIUPOBAHUE, IKCIIEPUMEHT
(peanbHBINA U MBICTICHHBIN).
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8 KJIACC
HanmenoBanue
Ne KomuuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3aeioB U TeEM Conepxanue o0y4eHHs
n/m 4acoB o0y4armmxcs
y4eOHOro mpeamera
IlepBoHaYaIbLHbIE XUMUYECKHE MOHATHS
1.1 | Xumus — BakHas 5 [IpenmeT xumMuu. Poiab XuMUM B )KU3HU PackpbIBaTh CMBICIT U3ydaE€MbIX MTOHSITUHA.
0011acTh YyeJIoBeKa. XUMUS B CUCTEME HayK. PackpbIBaTh posib XMMHUU B IPUPO/IEC
€CTEeCTBO3HAHMSA Tena u BemecTBa. PU3NYECKHE CBOMCTBA | M KU3HU YEJIOBEKA, €€ CBA3b C IPYTUMHU

Y IIPAKTHYECKON
NesATENbHOCTH
qesioBeKa

BEIIIECTB. ATperaTHOE COCTOSIHUE
BentecTs. [loHATHE 0 METOaX TTO3HAHUS
B XUMHUH. YHCTEIE BenlecTBa 1 CMECH.
CniocoObI pa3iesieHus: CMECEH.
Xumuueckuu IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOH MOCY 101,
C mpaBWiIaMu pabOThI B JIAOOPATOPHUH
U TIpueMaMu oOpaleHust C
71a00paTOPHBIM 000PYTOBAHUEM.
dusnyeckue CBoMCcTBa 00pas3IoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB
1 HEMETAaJUIOB.

CriocoOnlI pazzenieHus cmecein
(¢punbTpoBaHuUE, BhINApUBAHKE,
JUCTUIUISALUSL, XpoMaTorpadus).

HayKaMHU.

Paznmnuate 94ucThIC BENIECTBA U CMECH;
OJTHOPOHBIC U HEOTHOPOIHBIC CMECH.
Paznmuates pusmveckrne 1 XUMUIECKUe
SIBIICHUSL.

CrnenoBarh alropuTMaM MCIIOIb30BaAHUS
AKCIIEPUMEHTAJIbHBIX METOJ/IOB —
HaOJIOCHUS U DKCIIEPUMEHTA.
HaOmronates 1 onmmceiBaTh 00BEKTHI

IpY TIPOBEACHUH JIEMOHCTPAIIHIA

1 TaOOPAaTOPHBIX OMBITOB 110 H3YYECHUIO
(U3HYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3zeseHrs CMECe BEIECTB.
[TpoBOIUTE XUMUYECKUN IKCIIEPUMEHT
MIpU pa3jieieHnu cMecel (Ha mpumepe
OYMCTKH MOBAPEHHOM COJIN) B XOJ€
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Jlabopamopuvie onvimol:

N3ydyenue u onucanue GU3NIECKUX
CBOMCTB 00pa3110B HEOPraHUYECKUX
BEIIIECTB.

M3yuenune cnoco0oB pa3aeneHus: cMecei
(C MOMOIIbIO MAarHUTA).

Ilpakmuueckue pabomol:

No 1. TlpaBuna paGoTsl B 1abopaTopuu
U TIpYeMbl 0OpaIieHus ¢ 1a00paTOpHbIM
00OpyIOBaHHUEM.

No 2. Paznenenue cMmeceil (Ha mpumepe
OUYUCTKH MOBAPEHHOMN COJIN)

MpaKTU4YECKOi paboTsl Ne 2.

CrnienoBaTh MpaBuiIaM MOJIb30BaHUS
XUMHUYECKOUN MOCYI0H U J1ab0paTOPHBIM
000OpyI0BaHKHEM, a TAKXKE IMPaBHIIaM
oOpalieHus ¢ XMMUYECKUMU BEIlIeCTBAMU
B COOTBETCTBHUU C UHCTPYKIIUEH

[IPU BBINIOJIHEHUH TTPAKTUYECKOM

pabotsl No 1.

BricTpauBarh pa3BepHyThI€ MUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha UHPOPMAIINIO U3 ydeOHUKa

1 CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUWHBIN
amnmnapar Kypca XUMUU

1.2.

BemectBa
1 XUMHYECKHE
peaKkIu

15

ATOMBI U MOJIEKYJBI. XUMUYECKUE
sneMeHThl. CUMBOJIBI XUMHAYECKUX
31eMEHTOB. [IpoCThIE U CIIOXKHBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUEHHE.

Xumunueckas popmyna. BaieHTHOCTh
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTaBa BELIECTB.
OTHOCUTENBHAsA ATOMHAS Macca.
OTHOCUTENBHASA MOJIEKYJIIPHAs Macca.
MaccoBas 107151 XUMHAYECKOTO JIEMEHTA
B COCJIMHEHHUH.

Omnpenensats MpU3HAKKA XUMHUECKUX
pEeaKIuii, yCIOBUS UX MIPOTEKAHUSI.
OOBACHATH CYHITHOCTh (PU3UYECKUX

Y XUMHYECKUX SIBJICHUN C TOUKU 3PEHMUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUSI.
KnaccuduuupoBatb XuMudeckue
peakiuu (1o YUCIy U COCTaBy
pearupyromux u 00pa3yromuxcs
BEIIIECTB).

CoctaBasaTh (HopMyIbl OMHAPHBIX
BEIIIECTB 0 BAJIECHTHOCTHU U ONPENECTIAThH
BaJICHTHOCTH 1O (JOpMYyJiaM BEIIIECTB.
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KonunuectBo BemecrBa. Monb. MossipHas
Macca. B3aumMocBs3b KOJIUYECTBa, MacChl
1 9uCjia CTPYKTYPHBIX €IMHUI] BEIIECTBA.
Pacuersl 110 hopmMysiaMm XUMHUYIECKHX
COCIUHEHUM.

duznUeCKUe U XUMHUYECCKUE SBICHUS.
XuMuyeckasi peakius u ee Mpu3HaKH.
3aKOH COXpaHEHHSI MAacChl BEIIIECTB.
XWMHUYECKUE YPAaBHEHUS.
Krnaccudukarms XUuMUIECKUX peaKiuit
(coemuHeHus1, pa3IoKeHUs, 3aMEIICHU,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusndecKkre CBOMCTBA 00pa3IoB
HEOPraHUYECKUX BEIECTB — METAIJIOB

Y HEMETAJIIOB.

OO0pa31pl BenecTB KOJIMIECTBOM 1 MOJTb.
dusnueckue siBjaeHus (TIaBJIeHNe BOCKa,
TasiHUE JibJIa, paCTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAITHS
BOJIbI).

XuMHUdecKue sSBICHUS (TOPEHHE CBEUH,
MPOKAJTMBAHKME METHON TTPOBOJIOKH,
B3aMMOJICHCTBHE COJIBI UJIM Mejia

C COJISTHOM KUCJIOTOM).

HabmroieHre npu3HakoB MpOTEKaHUS

PaccraBnsaTe KO3 PUIIMEHTHI

B YPaBHCHHAX XUMHUYCCKUX PEAKIIHI.
HaOGmronate 1 onuceiBaTh OOBEKTHI

IIPH TIPOBEICHUH JEMOHCTpaIUi

1 1a00paTOPHBIX OIBITOB.

[TpoBOIUTE BEIYHUCIICHUS 110 (hOpMYIamMm
XUMUYECKUX COCTMHEHUHN 1 YpaBHEHUSIM
XUMUYECKUX PEAKITUM.

[IpmMeHsTh eCTeCTBEHHO- HAyYHBIC
METO/bI IIO3HAHUS (B TOM YHCIIC
HaOJIOICHNE, MOJISITUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIepaIiuu
MBICIIUTEIIBHON JeITCIbHOCTH
(cpaBHEHuUe, Kaccupukaiys)
BricTpanBarh pa3BepHyTHIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPO

Ha uH(dOpMALIHIO U3 yueOHUKA

Y CIIPAaBOYHBIX MaTepHaoB, IPAMOTHO
VCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN
amnrmapar Kypca XUMUHu
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XUMUYECKUX PEaKIUil (pa3iioKeHne
caxapa, B3aUMOJEICTBUE CEPHOU
KHCJIOTHI € XJIOPUAOM Oapusi, MOIy4eHHe
1 pazioxenue ruapokcuaa meau (1)
IIpU HarpeBaHUU, B3aUMOJICHCTBUE
xernesa ¢ pactBopom conu menu (II).
OneITHI, WLTIOCTPUPYIOLINE 3aKOH
COXPAHEHMSI MaCCBI.

Jlabopamopuvie onvimbi:

Coznanue Mozeneit MoJIeKyJl
(ILIapocTep>KHEBBIX).

Onucanue GU3NIECKUX CBONCTB
00pa310B HEOPraHUYECKUX BEIIECTB —
METaJJIOB ¥ HEMETAJLIOB.
Habmonenne ¢puznyueckux (TuiaBieHue
BOCKa, TasHUE JIbJ1a) 1 XUMUYECKUX
(ropeHue cBeud, MpOKaIUBaHUE METHOU
MIPOBOJIOKH) SIBJICHUH.

HaOmronenue u onvcanue npu3HaKoB
IIPOTEKAHNS XUMUYECKUX PEAKIIUM
pa3HbIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJIbHOW MOJIEKYJIIPHOM MACChI
BELIECTB, MOJIIPHOM MaccChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOH JIOJIM XHMHYECKOTO JIEMEHTa
1o Gopmysie COeTMHEHNUS,;
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10 YPAaBHEHUSAM XUMUYECKUX PEAKIUM:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHTOB UM IPOAYKTOB PEAKLIUN

Hroro no pazaeny 20

BaxHeiluue npeacTaBuTe/ i HEOPraHUY

€CKHX BeIIECTB

2.1 | Bo3nyx. Kucnopon. 6
Ilonsarue
00 oKcHIax

Boznyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopoxa — anemeHT U nmpoctoe
BelecTBo. Haxoxaenue kuciopoaa

B TIpUpojie, PU3NIECcCKre U XUMUIECKIE
cBoicTBa (peakiuu ropeHust). OKCUIBI.
[Tpumenenue kucnopoaa. Criocoob
MOJIYYEHHUSI KUCIIOpo/ia B JabopaTopuu

Y IPOMBINIJIEHHOCTH. KpyroBopor
Kucaopoja B mpupoje. O30H —
AITOTPOITHAS. MOIU(PHUKAITNS KUCIIOPOIa.
TernoBoit 3¢ heKT XUMUYECKON peakilny,
TEPMOXUMHUYECKHUE YPABHEHUS, IK30-

U SHAOTEPMUYECKUE peakuu. TorImBo:
yrojb U METaH. 3arpsi3HEHUE BO3/1yXa,
yCUJICHHE MapHUKOBOro 3¢ dekra,
pa3pylieHrue 030HOBOT'O CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OlpesieieHne coaepKaHus
KHCJIOPOJIa B BO3JIyX€

[Tonydenue, cobupanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUISL cCOCTaBJeHUs! (DOpMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX
pEeaKkuii C yyacTHEM KHUCIOPOAa.
XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, (pU3NUecKre U XMMHUYECKHE
CBOWCTBA KHCJIOPOJIa, CIIOCOOBI €r0
MOJTyYEHUs], IPUMEHEHUE U 3HaUCHUE
B IIPUPOJIE U KU3HU YEJIOBEKa.
CpaBHUBaTh peaKIMA TOPCHHUSI

¥ MEJICHHOT'O OKUCIICHUSI.

OOBACHATH CYITHOCTH IKOJIOTUIECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath mpaBmiiaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIF30BAHUY XUMHUYECKOM
NOCY/Ibl U1 00OPYAOBaHHUS, a TAKXKe
IpaBUIaM OOpALLEHUS C TOPIOYUMU
BEIIECTBAMH.

[InaHupoBaTh U OCYLIECTBIATH
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Y U3y4E€HUE CBOMCTB KUCIOPOAA.
Habnronenne B3anMoAeHCTBHUS BEIIECTB
C KHCIIOPOJIOM U YCJIOBHS
BO3HMKHOBECHUS M MPEKPAIICHUS TOPEHUS
(mokapa).

Jlabopamopmbwiii onvim:

O3HakomJieHHEe ¢ 00pa3llaMu OKCHIOB

1 OIMCaHHE X CBOMCTB.
Ilpaxmuueckas paboma:

Ne 3. Tlonydyenue u cobupanue
KHCIIOPO/a, U3y4EHUE €r0 CBOMCTB.
Buviuucnenus:

MOJICKYJISIPHOM MacChl KUCIIOpOa U
030Ha Ha OCHOBAaHUW aTOMHOM MacChI
XHMHUYECKOT'0 DJIEMCHTA;

KOJINYECTBA, MacChl BEIlECTBA

10 YPaBHEHUSM XUMHUYECKHUX PEaKITUi

Ha MIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, IIPOBOJIUTH HAOIIOCHUS,
JIeNaTh BHIBO/IBI MO pe3yJibTaTaM
HKCIIEPUMEHTA TIPH MPOBEACHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

BblyucisaTh KOMM4YecTBO BEIIECTBA,
o0beM raza o gopmysam.

VY4acTBOBaTh B COBMECTHOM paboTe

B TpyIIIIE.

BricTpanBaTh pa3BepHyTHIC TMCEMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha uH(OpPMAIINIO U3 yueOHUKa

Y CIIPABOYHBIX MaTEpPHAJIOB, TPAMOTHO
HCIOJIb30BATh NU3YUYEHHBIN MOHSITUUHBIN
anmapar Kypca XuMHUH

2.2

Bonopon. Ilonsitue
O KHUCJIOTaX U COJISIX

Bonopon — anemeHT u mpocroe
BelectBo. Haxoxnenue Bogopoaa

B MIpUpo/ie, PU3NYECKHE U XUMUYECKHE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHusa. Kucnotsl u conu.
Momnsipablii 00beM razoB. PacueTsr

10 XUMUYECKUM YPABHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpbIBaTh CMBICII H3y4aeMbIX MOHITUN
Y IPUMEHSTh 3TH NOHATHUSA MPU ONUCAHUU
CBOWCTB BEIIECTB U UX MTPEBPAIICHUU.
XapakTepHu3oBaTh (OMUCHIBATH)
¢bu3nUecKre U XUMHUYECKUE CBOMCTBA
BOJIOPOJ1a, CIOCOOBI €T0 MOTYYEHUS,
MIPUMEHCHHUE.

Cobupatpk npudOp AJIs MOITYIECHHS
BOJIOPO/IA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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U pacro3HaBaHUE BOJOPOJA.
BzaumonerncTBre BOgopoaa ¢ OKCUIOM
meau (I).

Jlabopamopmuwiii onvim:
B3aumMoeicTBue KUCIOT ¢ METalJlaMu.
Ilpaxmuuecxas paboma:

No 4. Tlonyaenue u cobupanue Boaopoa,
H3y4eHUE €0 CBOMCTB.

Buiyucnenus:

o0BeMa, KOJIMIECTBA BEIEeCTBA rasa

10 €r0 U3BECTHOMY KOJUYECTBY
BELIECTBA WIH O0BEMY;

00BEMOB ra30B 10 YPAaBHEHHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIIICHUM
razoB

JUTSL COCTaBJICHUS (DOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUM XUMUYECKHUX
PEAKLMI C Y4aCTHEM BOJOPO/IA.
BoraucistTe MOJISIpHYIO MacCy BEIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BeIIeCTBa.

[IpoBOaUTE pacueThl IO YpaBHEHUSIM
XUMHUYECKUX PEaKIIMil: KOJIUYEeCTBa,
00BeMa, MaCChI BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WJIM TIPOTYKTOB PEAKIIHH.

CrnenoBaTh npaBuiiam 0€30MacHON
paboThI B TabopaTopuu

MCITIOJIb30BAaHUU XUMHUYECKOU MOCY b

1 000pyAOBaHMS, a TAKKE TIPABUIIAM
oOpallieHus ¢ TOPIOYMMH BEIIeCTBAMHU

B OBITY.

ITnaHupoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, MPOBOJIUTH HAOIIOACHUS,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM
HKCIIEPUMEHTA.

VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE

2.3

Bopna. PactBopesl.
Ilousatue
00 OCHOBaHUAX

dusnyeckue cBoMCcTBa BOALI. Boma kak
pacTBOpUTEL. XMMUUYECKHE CBOMCTBA
BOJIBL.

PackpbIBaTh CMBICI H3y4ae€MbIX MOHITUN
Y IPUMEHSITH 3TU MOHATHS TTPU ONMCAHUU
CBONMCTB BEIIECTB U UX ITPEBPAILICHUN.
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OcHoBaHwus.

PactBopsl. Posib pacTBOpOB B IIpupoe
Y B )KU3HU 4eoBeka. KpyroBopoT Bobl
B MMpUPOJIe. 3arpsi3HEHUE MTPUPOIHBIX

BOoJ. OXpaHa ¥ OYHUCTKA NPUPOTHBIX BOJI.

HacpbimienHble 1 HEeHACBIIICHHBIC
pacTtBOpbl. PacTBOpUMOCTH BEIIECTB
B BoJjie. MaccoBas 1014 BelllecTBa

B pacTBOpE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIEeCTB ¢ pa3anyHON
pacTBOPUMOCTBIO.

BzanmMopeiicTBue BOJIbI ¢ METaIaMU
(HaTpueM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIOT

Y LIEJOYEN C OMOUIBK0 MHINKATOPOB.
Jlabopamophvie onvimoi
HccaenoBanue ocoOeHHOCTEH
pacTBOPEHUS BEUIECTB C PA3IMYHOMN
PacTBOPUMOCTEIO.

[IpuroroBieHne pacTBOPOB

C OMPEACIEHHOW MAaCCOBOM 0JIEH
PaCTBOPEHHOI'O BEIIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBiieHne pacTBOpOB

C OIPEIICIICHHON MACCOBOW J0JIEH

XapakTepu3oBath (pU3nYECKUe

Y XUMHUYECKHE CBOWCTBA BOJIbI, €€ POJIb
KaK PacTBOPHUTEIIS B MPUPOJIHBIX
IIPOLIECCax.

CocTaBnsATh ypaBHEHUSI XUMHUECKUX
PEAKLINU C YYACTUEM BOBI.

OOBIACHATH CYLITHOCTh KOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOTHBIX BOJI, CIOCOOBI OUMCTKH BOJBI
OT MIPUMECEH, MEPBI IO OXPaHE BOJ

OT 3arpsi3HEHHUS.

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIIOICHUS,
JieN1aTh BBIBO/BI IO pe3yJibTaTam
HKCIIEPUMEHTA IIPU MTPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTHIECKON
paboTHI.

CrnenoBatb npaBuiiaM 0€30MacHOM
paboTHI B 1a00paTOpUU MPU
MCIOJIb30BaHUN XUMUYECKON MOCY/bI

U 000pyOBaHMSL.

[IpoBOANUTH BHIYMCICHHS C TPUMEHEHUEM
MIOHATHUS «MaccoBas JI0JI BEIIECTBa

B PacTBOPE».

BricTpauBaTh pa3BepHyThI€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU
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PaCTBOPEHHOI'O BEIIECTBA.
Buviuucnenus:

C MCIIOJIb30BaHMEM IMOHSATHS «MaccoBast
JIOJISI BELIECTBA B pAaCTBOPE»

Ha uH(}OpMALIHIO U3 yueOHUKA

U CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
HCIOJIb30BATh U3YUYEHHBIN MOHSITUWHBIN
amnmnapar Kypca XUMUHU

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIUHEHUH

11

Knaccudukarus HeopraHMIecKux
coenuaeHuit. Oxcuabl. Knaccudukanms
OKCHJIOB: cojieo0pa3ytonue (OCHOBHEIE,
KHUCJIOTHBIE, aM(OTepHbIE)

U HecoJieo0pasyrolue.

HomenknaTtypa okcuaoB. @usndeckue
1 XUMHAYECKUE CBOMCTBA OKCHIOB.
[TonydyeHnue OKCUIOB.

OcHoBanus. Knaccugukanus OCHOBaHHUIA:

IIEJI0OYH U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBannii. ®uznueckue
Y XUMHUYECKUE CBOMCTBA OCHOBAHUM.
[TonydueHne OCHOBaHUM.

Kucnotsl. Knaccuduxarus Kucior.
Homenxkmnarypa kucinor. @uszndeckue

Y XUMHUYECKUE CBOMCTBA KUCIOT. Py
aktuBHOCTH MeTasuioB H.H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknarypa coneil.
DU3NYECKUE U XUMUIECKHE CBOMCTBA
cosieid. [lonydenue conen.
['eHeTnueckas CBsI3b MEXKY KJIACCaMHU
HEOPraHUYECKUX COCTUHEHUM.

Knaccudunmposats nzydaemsoie
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CoctaBasath (HOpMYITBI OKCUIOB, KUCTIOT,
OCHOBaHMH, COJIEH U HA3bIBATh UX

0 MEXIYHAPOAHON HOMEHKJIIATYPE.
[Iporuo3upoBaTh CBOMCTBA BEUIECTB

Ha OCHOBE OOIIMX XMUMHUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEUIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBasiTh MOJNIEKYJISIPHBIE YPaBHEHUS
pEeaKMi, UUTFOCTPUPYIOIIHNX
XUMHUYECKHE CBOMCTBA U CIIOCOOBI
MIOJIYYEHHSI BEIIECTB N3YYEHHBIX
KJIACCOB/TPYIII, a TaKXKe
HNOATBEPKIAFOIIUX T€HETHYECKYIO
B3aMMOCBSI3b MEXKI1Y HUMH.
[Tpon3BONUTH BBIYKUCIICHHS

[0 YPaBHEHUSIM XUMHUYECKUX PEAKIIUI.
[InannpoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMHYECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIIIOIEHUS,
JIeN1aTh BBIBO/IBI IO pe3yJIbTaTaM
SKCIIEPUMEHTA ITPU MPOBEAECHUU
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ibl HEOPraHUUECKUX BEIIECTB
Pa3IMYHBIX KJIaCCOB.

OnbITHI, WITIOCTPUPYIOLIAE XUMUYECKUE
CBOICTBA KJIaCCOB HEOPTraHUYECKUX
BEILIECTB.

Jlabopamophvie onvimol

Onpenenenrie pacTBOPOB KUCIIOT

Y IIEJIOYEN C MOMOIIBI0 UHIUKATOPOB.
N3ydyeHne B3auMOIEUCTBUS KUCIIOT

C METAJUIAMH, PEAKIIMK HEUTPAIN3aALN Y.
B3aumonencTBre pactBopa CEpHOM
KUCJIO0THI ¢ okcuaoM meau (1I).
[TonyueHue HEpaCTBOPUMBIX OCHOBAHHUM.
BriTecHEeHME OTHOTO MeTaIa APYruM
W3 pacTBOpa COJIH.

Ilpaxmuueckas paboma

Ne 6. Pemuenue sxcriepuMeHTaIbHbIX
3a7a4 1o teMe « BaxkHeume Kiacchl
HEOPraHWYECKUX COCTUHEHUI.
Boruucnenus:

110 YPaBHEHUAM XUMHYECKOU PEAKIINU:
KOJIMYECTBA BEIIECTBA, 00BbEMa, MACChl
10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00BEMY, Macce peareHToB

WJIK MPOJYKTOB PeaKiuu

71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
pabor.

CrnenoBaTh npaBuiiam 06€30macHON
paboThI B TabopaTopuu

MIPU UCIIOJIH30BAHUU XUMUYECKOM
MOCYZbI U 000PYAOBaHUS.

BricTpanBarh pa3BepHyThIE TUCHbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HHQpOpMaIIHIO U3 ydeOHUKa

Y CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
UCIIOJIb30BaTh U3YyYECHHBIN ITOHATUNHBIN
amnmnapar Kypca XUMUU

Hroro no pazneny:
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Iepuoanueckuii 3axoH U Ilepuognueckas cucrema xumudeckux 3jeMeHToB /I. M. Menaeneesa. CTpoeHue aToMoOB.
XuMuyeckasi cBsizb. OKHCJIUTENIbHO-BOCCTAHOBUTE/IbHBIC PEAKIIUH

3.1

Ilepuoanueckuit
3aKOH

u [lepuonnyeckas
CHUCTEMa
XUMHAYECKUX
3JIEMEHTOB

. . Menpeneena.

Crpoenue aroma

7

[lepBbie MONBITKU KiIacCU(UKAIIUN
XUMHUUYECKUX 351eMeHTOB. [loHsTHE

O IpyNIax CXOAHbBIX JIEMEHTOB
(111eJTOUHBIE U IIETOYHO3EMEIBbHbBIC
MeTalIbl, FTaJOreHbl, UHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpbIe 00pa3yoT
am(poTepHbIE OKCUBI U TUAPOKCHUIBI.
[lepnonnuecknii 3akoH. [leprnognueckas
CUCTEMA XMMHYECKUX AJIIEMEHTOB

J.N. Menneneesa. KoporkonepnoaHas
U JUIMHHOTIEpHOHAS (DOPMBI
[lepuoanyeckoit CuCTEMbl XUMUUYECKUX
anemenToB .. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUA CMBICIT
MOPSIKOBOI'O HOMEPA, HOMEPOB IEproAa
U TPYIIIBI 2JIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX
anep. M3oronsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX
20 XUMHYECKHUX 3JIEMEHTOB
Ilepuoaruueckon CUCTEMBI

J.N. Menneneepa. XapakTepucTuka
XUMHUYECKOT0 3JIEMEHTA

1o ero nojoxeHuro B Ilepuognueckoit
cucreme JI.1. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS pagnyca

PackppIiBaTh CMBICT IEPHUOIUYECKOTO
3aKOHa.

OnuceIBaTh CTpOEHUE TAOJIUIIBI
«Ilepnoamueckas cucreMa XUMAYECKUX
aneMmeHToB (.M. MenneneeBay.
MopenupoBars CTpOCHHE aTOMa,
SHEPreTUUYECKUX YPOBHEN U MOAYPOBHEU
[IPY IOMOILH PUCYHKOB, 3JICKTPOHHBIX
KOH(UTypauil U AIEKTPOHHO-
rpadguyeckux Gopmyi.

[TosicHATh PU3UYECKUN CMBICIT
ITOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOAA
Y TPYNIIBI JIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE FIIEMEHTHI
MIEPBBIX TPEX MEPHUOJIOB, KUK, KaJIbLIUN
Y UX COCITMHEHUS T10 MOJIOXKEHUIO

B [lepnognueckou cucreme

.. Mennaeneena.

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB (M3MEHEHHE PauyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B MpPEIeNIaX MaJbIX EPUOJO0B U TJIABHBIX
MIOATrPYII C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMHYECKHX JIEMEHTOB,
METAUIMYECKUX U HEMETAUINYECKUX
CBOMCTB IO TPYIIaM U IEPUOAAM.
3Hauenue [leproguueckoro 3akoHa

u [lepnoanueckon CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHUS HAYKU U
npaktuku. /.M. MenneneeB — yueHsli
Y TpaXkKJaHWH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopeiicTBue ruipokcuia IMHKa

C paCTBOpaMH KHCJIOT U IIEI0UYECH.
MoaenupoBaHue CTPOEHUS MOJIEKYJT
IIPU TTIOMOILM PUCYHKOB, MOJIEIIEH,
AJICKTPOHHBIX U CTPYKTYPHBIX (POPMYI.
Tabmuna «Ilepuoguueckas cucrema
XHUMHYECKHUX 3JICMECHTOB

JI.. MenpaeneeBay.

Jlabopamophvie onvimol
O3HakoMmJIeHHE ¢ 00pa3llaMy METaIOB
1 HEMETaJLIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B IIape€ WJIX IPyMIIE.

BricTpanBaTh pa3BepHyThIE€ MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPO

Ha uH}OpMAIINIO U3 YUeOHUKA U APYTUX
MCTOYHHUKOB, B TOM yucie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxucIuTEeIbHO-
BOCCTAHOBUTEIILHBIC
peakiuu

Xumuueckas cBsa3b. KoBajgenTHas
(moJsipHast U HEMOJIApHAs ) CBS3b.
DIIEKTPOOTPUIIATETILHOCTh XUMHUYECKUX
anieMeHToB. MonHas cBs3b. CTeneHb
okuciaeHus. OKUCINTENILHO-
BOCCTaHOBUTEJIbHBIC peakiuu. IIporecchl

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITUU.
Ornpenenars BUJ XUMAYECKON CBSI3U

B COCIUHCHUMU.

MoaenupoBaTh CTPOEHUE MOJIEKYJT

IIPU TOMOILM PUCYHKOB, MOJIEIIEH,
AJICKTPOHHBIX U CTPYKTYPHBIX (DOPMYII.
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OKHCJICHHSI 1 BOCCTAHOBJICHUS.
OxHCcIUTENN U BOCCTAHOBUTEIH.
XHUMUYECKUH IKCIIEPUMEHT: U3yUEHUE
00pa3IloB BEIIECTB METAJJIOB

Y HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUJA IUHKA C PACTBOPAMU KUCIIOT
Y ILIEJI0YEH, IPOBEAEHUE OIIBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakuuii (ropeHue, peakiuu
Pa3I0KEHUsI, COCAMHEHUS).
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

OnBITHI, WILTIOCTPUPYIOIINE IPUMEPBI
OKHUCJIUTETbHO-BOCCTAHOBUTEIIbHBIX
peakuuii (ropeHue, peakiuu
pa3noXKEeHUs, COEUHEHHS)

Hcnonbp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHUS (POPMYJT BEIIECTB,
AJIEKTPOHHOTO OanaHca peakiuil.
OrnpenensiTh CTENEeHb OKUCICHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB 10 (popmyiam
U COCTaBIISATh (POPMYITbI OMHAPHBIX
COE€IUHEHUH MO CTEIICHU OKUCIJICHUS
aTOMOB XMMHYECKHX DJIEMEHTOB.
OnpenensiTe OKUCIUTEIb U
BOCCTAHOBHUTEII. PaccTaBisaTh
KO3(DPUITUEHTHI B CXeMaxX MPOCTHIX
OKHCJINTEIIbHO-BOCCTAHOBUTEILHBIX
pEaKnil METOJIOM SJIEKTPOHHOTO
OajaHca.

HaOromaTe XMMHYECKHE ONBITHI

10 TUTaHYy, aHAJIM3UPOBATh U JieaTh
BBIBOJIBI.

HUcnionszoBate UKT g co3manus
MOJIEJIEN, TTIOJAITOTOBKU MPE3EHTALIUM,
JIOKJIAJIOB I10 TEME.

BricTpauBarh pa3BepHyThI€ MUCbMEHHbIC
Y YCTHBIE OTBETHI C OMOPOM

Ha HHQpOpMaIHIO U3 YdeOHUKA U APYTUX
HMCTOYHUKOB, B TOM unciie IHTepHera

Hroro no pazneny 15
PesepBHOE Bpemst 3
OBUIEE UMCJIO YACOB 68

[10 ITIPOTPAMME
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9 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3nesoB U TEM Conepxxanue o0ydeHust
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

BeIIIeCTBO U XUMHUIECCKHNE PCAKIINH

1.1

[ToBTOpEHUE

U yriyoneHue
3HAHUN OCHOBHBIX
pa3ziesioB Kypca

8 Kiacca

5

[Tepuonnueckuit 3akoH. [lepuonnueckas
CHUCTEMA XUMUYECKUX IJIEMEHTOB

J.1. MenpneneeBa. CTpoeHHUE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalIusl, KaJbLHs U UX
COCJIMHEHNH B COOTBETCTBUH

C TTOJIOKEHUEM DJIEMEHTOB

B [leprognueckoi cucreme u CTpOECHUEM
UX aTOMOB.

CrtpoeHue BellecTBa: BUAbl XUMHUECKOI
CBsI3U. THUIBI KPUCTAIUIMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOVCTB
BEIIECTBA OT TUIA KPUCTATIIMYECKON
PELIETKH U BUJA XUMUYECKOU CBSI3H.
Knaccudukanus 1 HomMmeHkIaTypa
HEOPraHUYECKUX BEUIECTB. XUMHUUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COCMHECHUM, TEHETUYECKAs CBSI3b
HEOPraHWYECKUX BEIIECTB.

XapakTepru30BaTb XUMHUYECKHE JIEMEHTHI
MIEPBBIX TPEX MEPUOJIOB, KU U KAIbIUA
10 UX MOJIOKEHUIO B [leprnoanueckou
cucreme /1. 1. Menneneena.
KinaccuduiiupoBath 1 Ha3bIBaTh
HEOPraHWYECKHE BENIECTBA U3YYECHHBIX
KJIaCCOB.

OnuceIBaTh 00IE XUMHUYCCKHE
CBOMCTBA BEUIECTB PA3JIMUYHBIX KJIACCOB,
TOJITBEPAK/IATH CBOMCTBA MPUMEPAMU
MOJICKYJISIPHBIX YPABHEHU XUMHYECKUX
pEaKIu.

OnpenensTs BUJI XUMUUECKOHN CBSI3U

Y TUI KPUCTAUIMYECKOU PEIIETKH
BEIIIECTBA.

[IporHo3upoBaTh CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT X CTPOCHMUSI.
BricTpauBarh pa3BepHyThIE MUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha uH(pOpMALIMIO U3 yueOHUKA

Y CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICJISIMU
KPUCTALTMYECKUX PELIETOK
HEOPraHWYECKUX BEIIECTB — METAILJIOB
Y HeMeTaJuIoB (TpaduTa u anmasa),
CJIOXKHBIX BEIIECTB (XJIOpHUIa HATPHS)

WCIIONIBb30BATh U3YYEHHBIN MOHATUNHBIN
amnmapar Kypca XUuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYCCKUX
peaKIun

Krnaccudukanus XuMUYECKUX peakiui
1O pa3IMYHbIM MPU3HAKaM (10 YUCITY

U COCTaBY y4aCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY (D (PeKTy,

M0 U3MEHEHUIO CTETICHEH OKHCICHUS
XUMHYECKUX JIEMEHTOB,

0 00OPaTUMOCTH, IO Y4aCTHIO
KaTajm3aTopa). JK30-

Y SHI0TEPMUYECKUE pPEaKLnH,
TEPMOXUMUYECKHUE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMUYECKON
peaknuu. [lorstue 06 06GpaTUMBIX

1 HEOOpaTHUMBIX XUMHYECKUX PEAKIIHSIX.
[ToHsiITHE O TOMOTE€HHBIX U TE€TEPOrC€HHBIX
peakuusx. [Tonstue o karanuse.
[ToHsiTHE O XUMUYECKOM PAaBHOBECHUHU.
@aKTOpBI, BIHSIOMINAE HA CKOPOCTh
XUMHYECKOHN peakiiy U TIOJ0KEHHE
XUMHYECKOTO PaBHOBECHS.
OKHCIUTETHHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICIT H3y4a€MbIX OHATUN
Y IPUMEHSTH 3TU MOHSATHS TPU ONMCAHUH
CBOWCTB BEIIECTB U UX MPEBPAILICHUMN.
KnaccuduiupoBarb XUMHUYECKHE
PEaKIUU 10 PA3TUYHBIM TPU3HAKAM.
VYcranaBauBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKON PEeaKkIUuu OT Pa3IudHbIX
(bakTOpOB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEeBpaIlCHUN
B Pa3JINYHbBIX YCIOBUSIX.

Onpenenars OKUCIUTEND

u BocctanoButens B OBP.

CocTaBJIATh JIEKTPOHHBIN OajaHC
peaKkuum.

[Tpou3BOUTH BHIYMCICHUS

10 XUMUYECKUM YPABHCHUSIM.
VYuyacTBoBaTh B COBMECTHOM paboTe

B 1ape WJM TpymIe.

BricTpauBath pa3BepHyTbI€ MUCbMEHHbBIC
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peakinu, FICKTPOHHBIN OanaHc
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHHE ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkInil ¢ UCIIOIH30BAHUEM METOIa
AJICKTPOHHOTO OaiaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

NccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW PEAKIIMU OT BO3JICHCTBUS
pa3IUYHBIX (PaKTOPOB.

OnBITHI, WLTIOCTPUPYIOIIUE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakuuu
pa3noKeHUsl, COEAUHEHHUS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00beMa U MaCChl
peareHTOB UJIM IIPOJYKTOB IO
YPaBHEHUSIM XUMUYECKUX pEeaKUui

Y YCTHBIE OTBETHI C OIIOPOU

Ha uHGOpMAIIHIO U3 yueOHUKa

Y CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
VICIIOJIb30BATh U3YyUYECHHBIN OHATUWHBIN
amnmnapar Kypca XUMUU

1.3

DJIEKTPOIUTHYECKAS
JIMCCOITMAITHS.
XHUMHUYECKHE
peakuun

B pacTBopax

Teopust 3IEKTPOTUTUIECKON
TUCCOLMALNN. DIIEKTPOJIUTHI

Y HE3JIEKTPOJIUTHI. KaTMOHBI, aHHOHBI.
Mexanusm quccoumranyy BEIEeCTB

C pa3MIMYHBIMU BUAAMH XUMUYECKON
cBs3u. Crenenp aucconuanuu. CUIIbHBIC
U cradbie AIIEKTPOIIUTHI.

Peakiiuu nonHoro oomena. Y cioBus

PackppIBaTh CMBICI NU3y4aeMbIX MTOHSTHH,
a TaK)K€ CMBICII TEOPUHU
JIEKTPOJUTHUECKON AUCCOLMALINH.
OOBSICHATH TPUYHHBI
3JEKTPOIPOBOTHOCTH BOJIHBIX PACTBOPOB
BEIIIECTB, PAa3/INyaTh CJIa0ble U CUIIbHBIE
AJEKTPOJIUTHL.

CocTaBisaTh ypaBHEHHMS IUCCOLUALIAN
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MPOTEKAHUS PEaKI[Mi HOHHOTO 0OMEHa,
MIOJTHBIE U COKPAILlCHHBIC HOHHBIE
ypaBHEeHUs peakuuid. CBONCTBA KUCIIOT,
OCHOBAHHH U COJIEN B CBETE
MPEACTaBICHUN 00 IJIEKTPOTUTHYECKOU
nuccoranuu. KauecTBeHHbIE peakiuu
Ha WoHBI. [loHsTHE O TUIpOIN3E

COJIEH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 37€KTpONPOBOAHOCTH
PacTBOPOB BELIECTB, Mpolecca
TUCCOLMALNN KUCIIOT, IIE0YeH

U coJieil (BO3MOXKHO UCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB).

OnbITHI, WITIOCTPUPYIOUTHAE TPU3HAKU
NPOTEKAaHUSI peaKIMil HOHHOro OOMeHa
(oOpa3oBaHue ocajiKa, BbIJICIICHUE Ta3a,
oOpazoBaHUE BOJIbI).

Pacno3naBaHne HeOpraHUueCKux
BEILIECTB C MOMOIIbIO KaU€CTBEHHBIX
pEeaKunii Ha UOHBL.

Jlabopamopmuwiii onvim:

N3yyenne npu3HakoB NPOTEKaAHUS
peakIu HOHHOTO OOMEHa B pacTBOpax
AJICKTPOJIUTOB (C 00pa30BaHHEM OCAJIKA,

BBIZICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEJIOUCH U COJICH, TTOJIHBIC

Y COKpAIICHHBIE HOHHBIE YPABHEHUS
XUMUYECKUX PeaKIMil HOHHOTO OOMEeHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
pEAKLMKA TUAPOJIN3A COJIEH.
XapakTepu3oBaTh O0ITHNE XUMUUECKUE
CBOICTBA BEIIECTB PA3IMYHbBIX KJIACCOB
Ha OCHOBE TE€OPUHU DIEKTPOIUTUYECKON
JMCCOLMALINY; TTIOATBEPKIATh CBOMCTBA
pUMepaMU MOJIEKYJISIPHBIX K MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.
Pemiats sxcniepuMeHTaIbHBIC 3a]a41

10 TEME.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTHKE XUMHUYECKHUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJbTaTaM
AKCIEPUMEHTA NP MPOBEIACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh npaBuiiaM 0€30mMacHOM
palboThI B 1abopaTopuun

MIPU UCIIOJIb30BAHUU XUMUYECKOU
NOCy/Ibl U 000PYI0BaHMUS.

[IpoBOANTH BEIYUCIECHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe
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lIpakmuueckas paboma:

Ne 1. Pemenue skciepruMEHTaIbHBIX
3a/1a4 1o TEME.

Buiuucnenus:

110 YPaBHEHUSAM XUMHUYECKUX peaKIuid

B TIape WK TPYIIIIE.

BricTpanBaTh pa3BepHyTbI€ MUCbMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HGOPMAIIHMIO U3 YUeOHUKA U IPYTUX
HUCTOYHHUKOB HH(GOPMAIINH, B TOM YHUCIIC
HNutepuera

Hroro no pazneny

17

HemeTaabl 1 X cOeTUHEHUS

2.1 | OGmas
XapaKTEepUCTHKA
XUMHAYECKUX
3JIEMEHTOB
VIIA-rpynmsl.
["anorensl

OO0mr1ast XapaKTEPUCTHKA TAJIOT€HOB.
OCoOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEpPHBIE CTENIEHU OKUCIICHUS.
Crpoenue u pusnueckue CBOMCTBA
MPOCTHIX BEILIECTB — T'AJIOT€HOB.
XUMHUYECKHUE CBOMCTBA HA IPUMEPE
XJiopa (B3aMMOJICHCTBHE ¢ METAJLJIAMH,
HEeMeTaJlJIaMU, IIEJI0YaMM ).
XnopoBogopo. CossiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, MOJYYEHHUE,
npuMeHeHue. Jlencrteue xiaopa

Y XJIOPOBOJIOPO/Ia HA OPTaHU3M
4yesoBeKka. Baxxnenmme Xinopuasl 1 uX
HaxO0XJICHUE B IPUPOJIE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OMBITHI, OTpakaromue Gu3nIecKre

Y XMMHUYECKHE CBOMCTBA raJIOr€HOB U UX
COeIMHEHUN (BO3MOKHO MCITOJIb30BaHUE

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB HEMETAJIJIOB U UX
COCIMHEHUH B MPEEaX MaJbIX
NEPUOJIOB U IJIaBHBIX MOATPYIIT
[lepronnueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB C YYE€TOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBarh (PU3NYECKUE

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB raJIOTCHOB (Ha IpUMeEpe XJIopa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPOAA,
XJIOPH]Ia HATPHS), CIIOCOOBI X
NOJTyYCHHS], MIPUMEHEHHE U 3HAYCHUE

B IIPUPO/JIE U JKU3HU YEJIOBEKA.
OnpenenaTs XJIOPUA-UOHBI B paCTBOPE.
[TnanupoBatTh U OCYILIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOAUTH HAOJIIOICHUS,
JieN1aTh BBIBOABI IO pe3yJbTaTaM
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BUJICOMATEPUAJIOB).

O3zHakomiieHHe ¢ 00pa3iaMu XJIOPUIOB
(rajmoreHu0B).

Jlabopamopuwiti onvim:

N3yuenne CBOMCTB COISAHON KHCIIOTHI.
[IpoBeneHne Ka4eCTBEHHBIX PEaKITui
Ha XJIOPU-UOHBI.

IIpakmuueckas paboma

Ne 2: TlonnydyeHue cONSTHON KUCIIOTHI,
W3y4ECHUE €€ CBOMCTB.

Boviuucnenusa:

10 YPaBHEHUSM XUMHUYECKUX PEAKITAH,
€CJIM OJINH U3 PEareHTOB JaH B U30BITKE

SKCIIEPUMEHTA ITPU NPOBEACHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCTIOIb30BAHUN XUMUYECKON
HOCYZIbl U 000PYAOBAHUS.

BricTpanBaTh pa3BepHyThIE€ IMCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha HHPOPMAILHNIO U3 ydeOHHUKa

Y CIIPABOYHBIX MaTE€pHaoOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN MOHATUNHBIN
anmnapar Kypca XuMuu

2.2

Ob6mas
XapaKTepPUCTHKA
XUMHAYECKUX
AJIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ COCUHEHUS

OO611ast XapakTEpUCTHKA IIEMEHTOB
VIA-rpynnsl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENIEHU
OKHCJICHHS.

Crpoenue u pusznueckue CBOMCTBA
IPOCTHIX BELLECTB — KUCIIOPO/ia U CEPBI.
ANnoTpoIHble MOAU(PUKALUY KUCIOPOAa
U cepbl. XUMUYECKUE CBOMCTBA CEPBHI.
CepoBonopos, cTpoeHue, PU3ndecKue
Y XUMHYECKHE CBOMCTBA.

Oxcuibl cepbl Kak MpeACcTaBUTENH
KHCJIOTHBIX OKCH/JIOB.

Cepnas kuciora, pundyeckue

Y XMMHUYECKHE CBOMCTBA (00IIMe KaK

OOBSICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl U X COEAMHEHUN C Y4E€TOM
CTPOEHUS X aTOMOB.
XapakTepu3oBaTh (U3NYECKUE

U XUMHUYECKHE CBOMCTBA MPOCTOrO
BEIIECTBA CEPbI U €€ COCIMHEHUM
(cepoBOzIOpOIA, OKCHIOB CEPBI, CEPHOU
KHCJIOTBI, CYJIb()aTOB), CIIOCOOBI X
NOJIY4YEHHUsI, IPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U KU3HU YEJIOBEKA.
OnpenensTe HANMYKUE CYNIb(aT-HOHOB
B pacTBOpeE.

OOBACHATH CYITHOCTh KOJIOTUYECKUX
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MpeACTaBUTEIIS KJIacca KUCIOT

U crerupuyeckne). XuMU4YeCcKue
peakiuy, JeKallle B OCHOBE
MPOMBIIIIEHHOTO CIIOC00a MOJTy4eHUSI
cepHoid kucnotsl. [Ipumenenne. Comn
CEPHOM KUCIIOThI, KAYECTBEHHAS PEAKIIUSI
Ha CyJb(aT-uoH.

HaxoxneHue cepbl U €€ COeIMHEHUI

B npupojie. XUMUUYECKOE 3arps3HEHUE
OKPYKaIOIIEH Cpe/lbl COCTUHEHUSIMA
cepbl (KUCIOTHBIE JOXKIH, 3aTPSI3HEHHE
BO3]/lyXa U BOJOEMOB), CLIOCOOBI €r0
PEIOTBPALLICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHre ¢ 00pasiiaMu Cephl U €€
COCTMHEHUSAMU (BO3MOXKHO
UCIIOJIb30BaHHUE BUIEOMATEPUAJIOB).
Hab6monenue nporecca 00yriauBaHus
caxapa noJi JeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOU KHUCIIOTHL.
Jlabopamopuvie onvimol:

N3yyeHne XUMHUYECKUX CBOMCTB
pa30aBJICHHOM CEPHON KUCIIOTHI.
[IpoBeneHne KaYECTBEHHOW pEeaKUU Ha
cynbdaT-uoH M HAOIIOACHUE TTPU3HAKA
€€ MPOTEeKaHus

po0JIeM, CBSI3aHHBIX C IEpepadbOoTKOM
COCIMHEHUN CEPBI.

[InaHupoBaTh U OCYIIECTBISATH

Ha MPAKTHKE XUMHUYECKHUE
AKCIEPUMEHTHI, TPOBOJUTH HAOIIOACHUS,
JienaTh BEIBOBI 110 pe3yJIbTaTaM
DKCHEPUMEHTA.

CnenoBatb npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYIOBaHUS.

[Tpou3BOUTH BHIYMCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonbs30BaTh TP BBIIOJHEHUU
y4eOHBIX 3aJIaHUM TEKCThl yUeOHUKa,
CIIpaBOYHBIE MaTEepHabl
(ITeprogrueckyro CUCTEMY XUMHYECKUX
anemenToB [[. . Menneneesa, Tabauiy
PacTBOPUMOCTHU KUCJIOT, OCHOBAHU I

Y COJIEU B BOJE, DJICKTPOXUMUUYECKUH DAL
HaNpsLDKEHUI METAILJIOB).

Hcnons30BaTh TP BBIOJIHEHUU
y4€OHBIX 3a/IaHUI U B MPOIIECCE
UCCIIEI0BATEIBCKOU IESITEIbHOCTH
HaY4YHO-TIOMYJISIPHYIO JJUTEPATYPY
XUMHUUYECKOTO COJIEpkKaHUs, CIIPABOYHbIC
Marepualsl, pecypcol IHTEepHETa
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2.3

Oobmas
XapaKTepUCTUKa
XUMUYECKUX
JJIEMEHTOB
VA-rpynmnsi.

A3ot, dhocdop u ux
COCIMHEHHUSI

OO011ast XapakTEpUCTHKA IIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCIICHUS.

A30T, pacCIpOCTpaHEHUE B PUPO/IE,
bu3nYecKre 1 XUMUYECKUE CBOMCTBA.
Kpyrosopot a3zora B mpupoze.
AMMMaK, ero pu3n4ecKue 1 XuMHIECKHe
CBOICTBA, MOJY4YECHUE U TPUMEHEHHE.
Conu aMmMOHUS, UX PU3UIECKHE

Y XUMHUYECKHE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHast peakiys Ha HOHbI
aMMOHHUSI.

A3OTHas KHCIIOTAa, €€ MOIyYEHHUE,
¢dusznueckre 1 XMUMUYECKHE CBOWCTBA
(obrmIue Kak mpecTaBUTENs Kiacca
KHUCJIOT U CIIeU(PUYECKUE).
Hcnonp3oBaHue HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
ynoOpeHuil. XUMUYECKoe 3arpsi3sHeHUe
OKPYKaIOIIEH Cpe/lbl COCTUHEHUSIMA
a30Ta (KUCIIOTHBIE JOXK/IU, 3arPA3HECHUE
BO3]1yXa, TIOYBBI U BOJIOEMOB).
®docdop, amIoTponHbie MOAUGUKAITAN
docdopa, puznueckrne U XUMHIECKHE
coiictBa. Okcun ocdopa (V)

u docdopHas KUCI0Ta, PU3NIECKHE

OOBSICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 iX COEAMHEHUN C y4E€TOM
CTPOEHHUS UX ATOMOB.
XapakTepu3oBarh (PU3NYECKUe

U XMMUYECKHE CBOMCTBA MPOCTHIX
BelecTB a30Ta u ¢ochopa u ux
coeIMHEeHU (aMMuaka, cojieli aMMOHHS,
a30THOM KHUCIIOThI, HUTPATOB, OKCHUIA
docdopa (V) u pochopHON KUCITOTHI,
docdaros), crtocoObI X MOTYICHHS,
MPUMEHECHHUE U 3HAUCHUE B MIPUPO/IC

Y KU3HU YEJIOBEKA.

OmnpenensTh HOHBI aMMOHUSA U (pocdat-
WOHBI B pacTBOpE.

OOBSICHATH CYITHOCTh IKOJIOTHUECKUX
po0JIeM, CBSI3aHHBIX C HAXOXKJICHUEM
coeMHEHUH a3ota u gocdopa

B OKPYXKaIOIIEHN cpelie.

[InanupoBaTh U OCYHIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE

9KCIICPUMCHTHI, ITPOBOAUTD Ha6JHOI[eHI/I$I,

JIeNaTh BHIBOABI IO pe3yJIbTaTaM
AKCIIEPUMEHTA TP TIPOBEACHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKOM
paboTHI.

CnenoBath npaBuiiaM 0€30MacHOM
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Y XMMUYECKHE CBOMCTBA, MOJYYEHHUE.
Ucnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATbHBIX yI00pEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ (PU3MUYECKUMU
cBoiicTBamu a3zota, pocdopa

U UX COEMHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).
O3HakomIIeHHE ¢ 00pa3IaMH a30THBIX
u GochopHbIX ynoOpeHui.
[Tonyuenue, cobupanue, pacrio3HaBaHue
Y W3y4YEHUE CBOMCTB aMMHAaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
A30THOU KHUCIIOTHI C MEABIO
(BO3MOXHO MCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB).

Jlabopamopuvie onvimol:
[IpoBeneHne KaueCTBEHHBIX PEAKIUN
Ha MOH aMMOHHUS U docdaT-HuoH,

Y U3y4YEHHUE MPU3HAKOB UX
MPOTEKAHMUSI.

IIpakmuueckas paboma

Ne 3: [lomyuenne aMmmuaka, M3ydeHUe
€ro CBOMCTB.

Buiuucnenus:

110 YPAaBHEHUAM XUMUYECKUX pEaKIuid

paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOU
NoCyZbl U 000PYAOBaHUSI.

[Tpon3BONUTH BBIYUCICHUS

10 XUMUYECKUM YPABHCHUSIM.
Hcnonp30BaTh Iy BBITIOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHUKA,
CIIPaBOYHBIE MaTeprabl
(IepHOIUYECKYIO CUCTEMY XUMUYECKUX
sanemeHToB /1. . Menneneesa, Tabnuily
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUI

Y COJIEU B BOJE, DJIEKTPOXUMHUYECKUN PAJT
HaIPSDKCHUN METaIIIOB)
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2.4

Oo6mas
XapaKkTEPUCTUKA
XUMHUYECKUX
JJIEMEHTOB
IVA-rpynmsr.
Yrnepon

Y KPEMHUM, U UX
COCIMHEHUS

OO6m1as xapakTEepUCTHUKA YJIEMEHTOB
IVA-rpynnsl. OcoO€HHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTETICHU
OKHCJICHHUSI.

VYraepon, aloTpoIHbie MO (PUKAIINH,
pacnpocTpaHeHue B MPUPOJIE,
dusnueckre 1 XMMUUYECKUE CBOMCTBA.
Ancopouus. KpyroBopot yriepojaa

B IIPUPOJIE.

Oxcunpl yriieponaa, ux Gu3ndecKue

1 XMMHYECKHE CBOMCTBA, JCHCTBHUE

Ha )KUBBIC OPTaHNU3MBbI, TTOTYICHHEC

U IpPUMEHEHUE. JKOJIOTMUYECKUE
po0JIeMBbl, CBS3aHHBIEC C OKCHIOM
yraepoza (IV), runoresa riob6aibHOTO
MOTETJICHUS KIIMMaTa, MapHUKOBBIHI
adexr.

VYronbHas KUCJIOTa U €€ COJH, UX
dusnueckre 1 XMMUYECKUE CBOWCTBA,
NOJIy4E€HUE U TPUMEHEHUE.
KadecTBennast peakmus Ha KapOOHAT-
noHbI. Vcnosb3oBaHue KapOOHATOB

B OBITY, MEIUIIMHE, POMBIIIICHHOCTH
U CEJIbCKOM XO3SIMCTBE.
[lepBoHauanbHBIC MOHATHS

00 OpraHMYecKHX BEIIeCTBaX Kak

0 COeTMHEHUSX yriiepoja (MeTaH, 3TaH,

OOBSICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpyniibl 1 UX COSIUHEHUM C y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh (PU3NYECKUe

U XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILECTB YIJIEPOJa U KPEMHUS U UX
COEIMHEHUN (OKCUIIOB YIIIepo/a,
YTOJIBHOW KUCJIOThI, KapOOHATOB, OKCH/IA
KPEMHUS, KPEMHUEBOW KUCIIOTHI,
CUJIMKATOB), CIIOCOOBI UX MOTYYEHUS,
PUMEHEHUE U 3HAYEHUE B IIPUPOJEC

Y )KU3HHU YEJIOBEKA.

OOBACHATH MPUUNHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— IPUMEHEHUE — Ha ITpUMepax
COCIMHEHUN YIJIEPOIa U KPEMHHUS.
OnpenensTh KapOOHAT- U CUIIUKAT-UOHBI
B pacTBOpE.

OOBSICHATH CYLUTHOCTb 3KOJIOTHUECKUX
poOJieM, CBSI3aHHBIX C HAXO0XKJICHUEM
YIJIEKUCIIOTO T'a3a B OKPYXKAKOIIEH
cpene.

[TonTBepx1aTh OCOOEHHOCTH COCTaBa
OpPraHMYECKHUX BEILECTB IPUMEpPaMu
IPOCTBIX COeIMHEHUH (METaH, 3TaH,
ITUJIEH, alleTUJIEH, 3TaHOJ, NNINLIEPUH,
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ATUJIEH, alleTUJIEH, 3TAHOJ, TJIULIEPUH,
YKCYCHAsl KUCJIOTA).

[IpupoaHbIe NCTOYHUKY YTIEBOIOPOIOB
(yromb, IpUpOIHBIH Ta3, HEPTH),
OPOAYKTHI UX MepepaboTku (OEH3HH),
UX POJIb B OBITY ¥ TIPOMBIIIJICHHOCTH.
[ToHsiTHE O OMOIOrUYECKH BaXKHBIX
BEIIECTBAX: JKUpaX, OelKax, yriieBojgax —
Y WX POJIM B KU3HH YEJIOBEKA.
MarepuanbHOE €JUHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCTUHEHUN.
Kpemuuii, ero pusunyeckue

U XUMHUYECKUE CBOMCTBA, MOTYyYCHUE

u npuMmeHeHne. CoeTMHEHUs] KPEMHHUS

B ripupojie. OO01re npeacTaBICHHs

00 okcune kpemuus (IV) u kpemHuEBoM
KHCIIOTE.

CuiiKatel, X UCIIOJIb30BAaHUE B OBITY,
MEIUIMHE, TPOMBIIIJIECHHOCTH.
Baxnenime cTpouTenbHbIE MATEPU AIIBL:
KepaMHKa, CTeKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMbr 6e30macHOro
WCITOJIb30BAHUS CTPOUTEIHHBIX
MaTepuagoB B MOBCEIHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpuCTaTHYECKUX PEIIeTOK

YKCyCHAasi KHCJI0Ta), B3aMOCBSI3b
HEOpPraHM4YeCKUX COEIMHEHUH yriepoaa
Y OPraHUYEeCKUX BEUIECTB.

OnuceiBaTh poJib OEIKOB, KUPOB

¥ YTTIeBOJIOB B (DYHKIIMOHUPOBAHUU
KUBBIX OPraHU3MOB, COCTaB MPUPOTHBIX
MCTOYHUKOB YTJIEBOJOPOIOB, UX POJIb

B OBITY U POMBILIIIEHHOCTH.
[TpoBOIUTH BBEIMHCIICHUS TI0 YPAaBHEHUSIM
XUMHUYECKUX PEAKIIUU.

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYIECKHE
HKCIEPUMEHTBI, IPOBOUTH HAOJIIOICHUS,
JIeNaTh BHIBOBI MO pe3yJibTaTaM
HKCIIEPUMEHTA IPU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MIPAKTUIECKUX
pabor.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

IIPU UCTIOIB30BAHUN XUMUYECKON
MOCYZbI B 000PYAOBaHUS.
Hcnonp30BaTh NP BHINOJTHEHUN
y4€OHBIX 3a/IaHUI TEKCThl yUeOHUKa,
CIPaBOYHBIEC MaTEPHAIIBI
(ITeppoguueckyro cuCTEMY XUMUYECKUX
sanemenToB JI. Y. Menpeneena, Tabauiy
pPacTBOPUMOCTH KUCIIOT, OCHOBaHHM
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anmasa, rpadurta, QysiepeHa.
O3HakoMIIEHHE C TIPOIECCOM aJICOPOIINH
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
MIPOTUBOTa3a.

O3HakoMJIEHHE C TPOIYKIUEH
CHWJIMKATHOM MPOMBILIIIEHHOCTH
(Buneomarepuarnbl: CUTUKATHAS
IIPOMBIIUIEHHOCT ).

Mopenu MoJIeKyJl OpPraHuYeCKUX
BEILIECTB.

Jlabopamopmubiii onvim:

[Tonydenue, cobupanue, pacrio3HaBaHUE
Y W3y4YEHHE CBOMCTB YIJIEKUCIIOrO Irasa.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIINI

Ha KapOOHAT U CUJIMKAT-MOHBI

Y U3y4YeHHUe MPU3HAKOB UX

MPOTEKAHMUSI.

IIpakmuueckue pabomol:

No 4. TTonydyeHue yriieKucioro rasa,
W3Yy4YEHUE €T0 CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o reMe «BakHelmme HeMeTauIbl
Y UX COCTMHEHUSD.

Boruucnenus:

110 YPAaBHEHUSAM XUMUYECKUX PEaKIUi

Y COJIEU B BOJIE, DJIEKTPOXUMUYECKAN PAJT
HaNpsHKEHUN METAJUIOB)

Hroro no pazneny

25
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MeTa/lJIbl 1 UX COETMHEHUS

3.1

OO01ue cBOMCTBA
METAJLIOB

OO6mras xapakTepUCTUKA XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBaHUHU UX
nonoxenus B [leppuonnueckoi cucreme
XUMUYECKUX 3JIEMEHTOB

JI.1. MenaeneeBa u CTpOEHUSI aTOMOB.
Crpoenue MetaiioB. Mertannuyeckas
CBSI3b M METAJTUYECKast
KPUCTAITTNYECKasl pElIeTKa.
DNEKTPOXUMHUUECKUH psiJl HANIPSKEHU N
MeTaioB. @U3NYECKHEe U XUMUYECKUE
cBoicTBa MeTaiioB. O0IIKE CIIOCOOBI
noiaydeHus metamwion. [lonsTue

0 KOPPO3UH METAJIOB, OCHOBHBIC
CIOCOOBI 3AIUTHI KX OT KOPPO3UHU.
CnunaBsl (cTasnb, YyryH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY

Y POMBIILICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METaIOB U CIUIABOB.
N3ydenue pe3yabTaToB KOppO3UU
METAJJIOB (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamopuvie onvimol:
O3HakomIleHHE ¢ 00pa3liaMy METAJIJIOB
Y CIUIABOB, UX (U3HUECKUMU

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITHN
Y IPUMEHSTB 3TH TIOHSITHS TIPY OTTUCAaHUHT
CBOKWCTB BELIECTB U UX IIPEBPALLICHUN.
OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJIOB ¥ UX COSAMHEHUN C YIE€TOM
CTPOEHUS UX aTOMOB.

XapakTepu30oBaTh CTPOCHHE METAJUIOB,
oOuue pu3ndecKkue 1 XUMHUYEeCKue
CBOICTBa METAILIIOB.

XapakTepu30BaTh 00IIHE CIIOCOOBI
MOJTYYICHUSI METAIIIOB.

OnuceIBaTh CIOCOOBI 3AIUTH METAIIOB
OT KOPPO3HH.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

IIPH MCTIOJIH30BAHUHM XUMUYECKON
nocyzbl U 000pyA0BaHUSI.

[Tpou3BOAUTH BBIYUCICHUS

10 YPaBHEHUSM XUMHUUYECKUX PEaKIUi,
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH.

VYuacTBoBaTh B COBMECTHOM padoTe

B TIape WK TPYTIIIE.

Hcnionb30BaTh Mpy BBITIOJTHCHUH
y4eOHBIX 3aJIaHUM TEKCThl yUeOHUKa,
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CBOMCTBaMH.

Buviuucnenus:

[0 YPAaBHECHUAM XUMUYECKUX PEAKIINH,
€CJIA OJINH U3 PEareHTOB CONCPKUT
MIPUMECH

CIPaBOYHBIC MaTEPHAIIBI
(ITeppoguueckyro cucTeMy XUMUYECKUX
anemenToB JI. . Menneneesa, Tabiuiy
pPacTBOPUMOCTH KUCIIOT, OCHOBaHHM

Y COJIEN B BOJIE, DJIEKTPOXUMUYECKUN Pl
HaINPsLDKEHU METaIIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[IleouHBIC METAIBI: HOJI0XKEHUE

B [leproanueckon cucTeMe XuMUYEeCKUX
aneMmeHToB J[.11. MeHpeneena,

CTPOCHUE UX aTOMOB, HAXO0XKJICHUE

B npupoje. PU3nuecKue 1 XUMHUECKUE
CBOICTBA (Ha MpUMepe HATPHUS

1 Kayusi). OKCUIbI U TUAPOKCUIBI HATPUSI
u kanus. [[pumeHenune menouHbIx
METAJUIOB U UX COCITUHECHUU.
[IlemouyHO3EMENBHBIE METAIIbI MAarHUH
U KaJIbIMH: TOJIOKECHHE

B lleproinueckon cucTeMe XUMHAYECKUX
anemeHToB J[.1. MenneneeBa, ctpoeHue
UX aTOMOB, HAXOXJICHUE B MPUPO/IE.
duznyeckre 1 XUMHUYSCKHE CBOMCTBA
Marsus u Kajblys. BaxxHenmme
COCIMHEHUS KaJablUs (OKCHI,
TUAPOKCU], COJH). ZKECTKOCTh BOJIbI

U CIIOCOOBI €€ YCTPAHEHHUS.

ATIOMUHUI: TTIOJ0KCHUEC

B [lepronnueckoi cucreme

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MCHEHHH CBOMCTB 3JIEMEHTOB-
METAJIJIOB M UX COSIMHEHUH B IPYIINax
C y4E€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh (GU3MIECKUEC

¥ XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB METAJJIOB U UX COCIUHECHUUN
(OKCUIOB, THAPOKCUJIOB, COJIEH),
CIOCOOBI UX TIOyYCHHUS, TIPUMCHCHUE

Y 3HAYCHHUE B MPUPOJIC U KU3HU
YeJI0OBEeKa.

VYcranaBiauBaTh MPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIECTBa — CBOMCTBA — MPUMEHEHUE —
Ha MIpUMEepax U3y4aeMbIX BEIIECTB.
Pacnio3HaBath ¢ TOMOIIBI0 KAUYECTBEHHBIX
peaKIuii HOHBI METAJJIOB: MarHus,
KaJbIIWs, aTFOMUHUS, ITMHKA, *xKemesa (1I)
u xene3a (II1), mexu (II).

JlokasbiBaTh aM()OTEPHBIN XapaKTep
OKCHJIOB Y THIPOKCHUIOB aTFOMUHUS
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XUMHAYECKHX 3JIEMECHTOB

.. MenpaeneeBa, CTpOCHHE aTOMA,
HaxOXJeHue B rpuponae. Gusnueckue
1 XMMHUYECKHE CBOMCTBA alIOMHHMS.
AM@doTepHbie CBOMCTBA OKCHIA

Y TUIPOKCHUA ATFOMUHUSI.

Kenezo: nonoxenue B [lepuoanueckon
CUCTEME XMMHUUYECKHX IJIEMEHTOB

J.1. MenneneeBa, CTpoeHUE aToMa,
HaxoXJieHue B nipupoje. dusnueckue
1 XMMHUYECKHE CBOMCTBA JKeje3a.
OKcupl, TUIPOKCUIBI U conu kenesa (11)
u xenesa (III), ux cocras, cBOMCTBA

Y TOJTy4YECHUE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOJICHCTBUS OKCHIA
KaJIbITUSI U HATPUS C BOJION (BO3ZMOYKHO
UCITIOJIb30BaHHUE BUIEOMATEPHAJIOB).
OxpammBaHue MIaMeHu HOHAMHU
HaTpusl, KAl U KaJbIUs

(BO3MOYKHO HCIIOJIb30BaHHUE
BUJIEOMATEPHUAJIOB).

HccnenoBanue CBOMCTB KECTKOM BOJBI.
IIponecc ropeHus xemnes3a B KUCIOpoie
(BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEPHUAJIOB).

U IIUHKA.

[TnanupoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
HKCIEPUMEHTBI, POBOAUTH HAOJIIOICHUS,
JIeNaTh BBIBOBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA MIPH MPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
pabor.

CrnenoBath npaBuiiaM 0€30MacHOM
paloThI B 1abopaTopun

IIPU UCIIOJb30BAHUU XUMUYECKOM
MOCY/Ibl U 000PYIOBAHMUS.

[Tpon3BOAUTH BHIYUCIICHUS

10 XMMHYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WU IPYIIIIE.

BricTpanBaTh pa3BepHyThIE TUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHQPOPMAIIUIO U3 yueOHUKA

U CIIPABOYHBIX MaTE€pHaoB, FPAMOTHO
WCIIOJIb30BaTh U3yYEHHBIN MOHATUNHBIN
ammapar Kypca XuMuu

48



denepanbHas pabodas mporpamma | Xumust. 8—9 kimaccel (6a30BbIil yPOBEHB)

Jlabopamopuvie onvimol:

[TpoBeneHne KaYECTBEHHBIX PEAKIINI
Ha WOHBI (MarHus, KaJIbLUs, aTlOMUHUS,
nrHKa, xxenesa (II) u sxenesa (1II), meau
(IT), onucanue NpuU3HaAKOB UX
MPOTEKAHMUS.

UccnenoBanue ampoTepHBIX CBOMCTB
TUAPOKCUA ATFOMUHUS U TUAPOKCUIA
[UHKA.

IIpakxmuuecxue pabomoi:

Ne 6. XKecTkocTh BOJIBI U METO/IBI €€
YCTPaHECHUSI.

Ne 7. PeuieHue sKkCriepuMeHTAIbHBIX
3a1a4 1o TeMe «BaxHenmme MeTamibl
U UX COCTMHEHUS.

Buiuucnenus:

110 YPAaBHEHUSAM XUMHUYECKUX PEaKInid,
€CJIM OJIMH U3 PEarcHTOB JaH B N30BITKE
WJIM COJIEPKUT ITPUMECH;

MacCOBOM JIOJIA BBIXOZAA MPOAYKTa
peakiuu

Hroro no pazneny 20
XuMHS M OKpY:KaKwIlas cpeaa
4.1 | Xumus 3 BemiecTBa u Marepualibl B TOBCETHEBHON | XapaKTepHu30BaTh pOJib XUMUU

U OKpY’KaroIas
cpena

YKA3HU 4desioBeka. be3onacHoe
HCIOJIb30BAHUE BEIIECTB U XUMUUECKUX
peaxnuii B ObITy. [lepBas momorrs

B Pa3JIMYHBIX cepax AesITeIbHOCTH
JIF0JICH, OCHOBHBIC BEIIIECTBA
1 MaTepHuasbl, IPUMEHSIEMbIC B KHU3HU
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MIPU XUMHYECKUX 0KOrax
Y OTPABJICHUSX.

XVMMHUYECKOE 3arpsI3HEHNE OKPYIKaroLIen
cpelpl (IpeaesbHas 10nycTUMas
KOHLIEHTpaIus BeulecTB. Posib xumuu

B PEILLIEHUHU SKOJOTHUYECKUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue o0pa3oB MaTepraioB
(cTekno, CruiaBbl METAJUIOB, TOJIMMEPHBIE
MaTrepHaibl)

COBPEMEHHOT0 YeJIOBEKa.
OOBSACHATH yCII0BUS 0€30MacHOTO
MCIIOJI30BAHUS BEIIECTB U XUMUYECKUX
peaxuuii B ObITY.

AHaTM3UpOBaTh U KPUTHICCKU
OIICHMBATh WH(OPMAIIMIO O BIIMSHHUH
MPOMBIIIIEHHOCTH, CEJIbCKOTO X0351CTBa,
TpaHCIOPTa U JIp. HA COCTOSTHUE
OKPYKaroIIEn CPeIbl.

YMeTh OKa3bIBaTh MEPBYIO MTOMOIIIH

IIPY XUMHUYECKHUX 0JKOTaX U OTPABICHUSX.
[TpuHUMaThE yyactue B 00CYXICHUH
po0JIeM XUMUYECKON U IKOJIOTHYECKON
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO TIO podiemMe

U TIpeJIjIaratb BO3MOXHBIE ITYTH €€
peIICHHUS

Uroro no pazneny: 3
PesepBHOE BpeMms 3
OBILEE YHNCJIO YACOB 68
I10 ITPOTPAMME
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MNEPEYEHD (KOJU®PUKATOP) PACITPEJEJEHHBIX 1O KJIACCAM
MPOBEPSEMbBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHON TPOT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3SOBAHMS M DJIEMEHTOB COJAEPKAHUSA 11O XUMHUHN

B denepaibHBIX W perMOHAIBHBIX MPOIEAYpax OICHKH KadecTBa OOpa3oBaHUs
HCIIONB3YeTCs MepeueHb (KoAU(UKATOP) paclpeaceHHbIX MO KjaccaM IMPOBEPsSEMbIX
TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbLHON IPOrpPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs U DJIEMEHTOB COJIEP KaHUs 110 XUMHU.

8 KUIIACC

IIpoBepsiemble TPeOOBaHUSA K Pe3yJbTATAM OCBOEHHMS OCHOBHOM 00pa30BaTeIbHOI
MPOrpamMMbl

Kon [IpoBepsieMble TpeIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
IPOBEPSEMOT0 o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHMUs
pe3yabTara

1 I1o Teme: <<HepBOHa‘laJII)HI>Ie XUMHUYCCKHUC ITOHATUA»

1.1 pacKpbIBaThb CMBICII OCHOBHBIX XWMHWYECKHUX TIOHSATHI: aTOM,
MOJIEKYJIA, XUMHWYECKHM DJIEMEHT, MPOCTOE BEHIECTBO, CJOKHOE
BEIIECTBO, CMECh (OAHOPOJHAs W HEOJHOPOAHAs), BaJCHTHOCTb,
OTHOCHUTEIIbHAs aTOMHasi M MOJEKYJSIpHasE Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJiSI XHUMHUYECKOIro
DJIEMEHTA B COCIUHECHHH, MOJISIPHBIM OOBEM, XMMHUYECKas pPEaKIvs,
Kiaccuukaluss — peakiuid:  peakiuu  COCIAMHEHUS,  PEAKIUU
pazioKeHNUs, peakuuu 3aMenIeHus, peakuuun oOMeHa,
9K30- U JHAOTEPMHUYECKUE pPEAKIUHU, TEIoBOM 3¢ (deKT peakiuu,
pacTBOp, MaccoBas JOJIsI BellecTBa (MPOLEHTHAs KOHIEHTpPAIIMS)
B pacTBOpE

1.2 HIUIFOCTPHUPOBATE B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHSITHH
U IIPUMCHATD 3TU ITOHATHS ITPHU OITMCAHUH BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3 UCIOJIb30BaTh XMMUUYECKYI0O CHUMBOJIMKY JUISI COCTaBIeHUS (HopmMyi
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaAKITUi

1.4 pacKpbIBaThb CMBICJ 3aKOHOB COXPAaHEHHUS MacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOI'O YYEHHS, 3aKOHa
ABorazpo

1.5 OMpEeNeNsATh  BaJCHTHOCTh AaTOMOB JJIEMEHTOB B  OHMHApHBIX
COCTUHEHUSX
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1.6

KJIacCU(pUIMPOBATh XUMHUYECKHE peakuuu (110 YUCIy U COCTaBy
Y4aCTBYIOIIMX B PEAKI[MU BEUIECTB, MO TEIJIOBOMY 3((PeKTy)

1.7

BBIYUCIETE OTHOCHUTCIIBHYIO MOJICKYJLIPDHYIO W MOJIIPHYIO MAaCChI
BCIICCTB

1.8

BBIYUCIIATh MACCOBYIO JOJIFO XMMHUYECKOrO 3JIeMEHTa 1o GopMylie
COCJIMHEHMUS,

1.9

BBITHUCJTH MACCOBYIO JIOJIFO BCIICCTBA B PACTBOPC

1.10

NPUMEHSTh €CTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS — HAOIIOEHUE,
U3MEepEeHne, MOJEIUPOBAHUE, SKCIIEPUMEHT (peaIbHbIA U MBICIICHHBIH )

I1Io Teme: «Baxuenmue NpeaACTaBUTCIIN HCOPraHNMICCKHUX BCIIECCTBY

2.1

PaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKHX TIOHSITU: OKCH I, KHMCJIOTA,
OCHOBAHHUC, COJIb

2.2

OIIpENeIIATh MPUHAUICKHOCTh BEIIECTB K ONPENEICHHOMY KJIaccy
COCIMHEHH 10 popmMyaam

2.3

KJ'IaCCI/I(l)I/ILII/IpOBaTB HCOPraHNM4YCCKNC BCUICCTBA

2.4

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACCOB, TNOATBEPXKIasi  ONUCAHUE  MPUMEPAMU
MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI

2.5

IIPOIrHO3UPOBAThb CBOMCTBA BCHICCTB B 3aBHCHMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHX
HpeBpaH_IGHI/Iﬁ B PA3JIMYHLBIX YCIIOBHAX

2.6

CIedoBaTh  MpaBujaM  NOJIb30BaHUS ~ XUMHYECKOM  IOCYAON
U J1JabopaTOpHBIM 00OpYIOBaHMEM, a TAKXKe IMpaBUiIaM OOpalleHUs
C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIUSMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJTYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOAOpPO/A M KHUCIOPOA), MPUTOTOBICHUIO
pacTBOpPOB C OIPEICIICHHOM MAcCOBOM JIOJI€d PACTBOPEHHOTO
BEUIECTBA, IUIAHUPOBATh M IMPOBOJUTH XUMHUYECKHE 3KCIEPUMEHTHI
II0 PACIIO3HABAHUIO PACTBOPOB WIEIOYEW M KHCIOT C IOMOLIBIO
UHJUKATOPOB (JIakMyC, peHoapTanernH, METUIOPAHK U JPYTHE)

2.7

IMPOBOAXUTH PACUYCTLI 110 YPABHCHUIO XUMHYECKOM pC€akuun

[Io Tteme: «llepmoamueckuii 3axkoH u Ilepmoamueckas cucrema
xummnyeckux dnemeHTtoB .M. MenneneeBa. CrtpoeHne aTtomoB.
Xumuueckas CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUI)

3.1

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX ITOHSATHM: AIpO aToMma,
AJEKTPOHHBIM CJIOM aToMa, aroMHasi OpOuTalb, paguyCc aToma,
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XMMUYECKasi CBA3b, MOJISIPHAS W HEMOJSIPHAS KOBAJICHTHAS CBA3b,
3JIEKTPOOTPULIATELHOCTh, HWOHHAS CBA3b, HWOH, KAaTUOH, aHWOH,
CTEIICHb OKMCIICHUS

3.2

KJIaCCI/I(I)I/ILII/IPOBaTB XUMHUYCCKHUC DJICMCHTDBI

3.3

ONMKCHIBATh W XapaKTepu30oBaTh Tabiuunyro Gopmy llepmonnueckoit
CUCTEMBbl XMUMHUYECKUX DJEMEHTOB: pa3inyaTh TOHATHUS «TJIaBHAs
noarpynmna (A-rpynma)» u «mobounas mnoxarpymma (b-rpymma)y,
«MaJibley U «OOJbIINE) MEePUOJIbI

34

packpeiBath cMbIch [lepuomnueckoro 3akona [[.M. Menneneesa:
JIEMOHCTPUPOBATh NOHUMAaHWE NEPUOIUIECKON 3aBUCHMOCTH CBOWICTB
XUMHUYECKHUX 3JIEMEHTOB OT UX IoJ0KeHus B [leproanueckoii cucteme

3.5

COOTHOCUTh  O0O3HA4YeHUs, KOTOpble WMEITCI B  TabimIe
«Ilepnonnueckas CHCTEMA XUMHAYECKUX DJIEMEHTOB
J.1. MenpaeneeBay ¢ YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS
aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3aps sAapa, o0IIee YHCio
AJICKTPOHOB M PACTIPe/ISIEHUE UX T10 JICKTPOHHBIM CJIOSIM )

3.6

OIIpCACIIATDh CTCIICHD OKHUCJICHUA SJICMCHTOB B 6I/IHapHBIX
COCANMHCHUAX

3.7

OMpeNeNsiTh BHUJ XUMUYECKOM CBsI3U (KOBAJICHTHasT W HOHHAs)
B HEOPTAaHUYECKUX COCITMHECHUAX

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon IIpoBepsieMBbIl DJIEMEHT COAEPKAHUS
1 ITepBoHavabHBIE XUMUYECKUE TTOHATHS

1.1 IIpenmer xumuun. Posib xuMuM B )KM3HU YeTOBEKa. XMMUS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSHUE
BEIIECTB

1.2 IToustTne o Meromax IIO3HAHWA B XWMHUHU. UHCTBIE BEHIECTBA M CMECH.
Crioco0nI pa3eneHus cMmecei

1.3 ATOMBI U MOJEKYJbl. XHUMHUYECKHE HJIEMEHThl. CUMBOJIBI XMMHUYECKUX
3neMeHTOB. [IpocThie W CIOXHBIE BeElECTBA. ATOMHO-MOJEKYIIPHOE
YYEHHE

1.4 Xumuueckass ¢popmyna. BajaeHTHOCTh aTOMOB XHMHMUYECKUX HJIEMEHTOB.

3aKOH TOCTOSHCTBA COCTaBa BCILICCTB. OTHocuTeNnbHAss aTOMHas Macca.
OTtHocuTeNnbHAS MOJICKYJIpHasA Macca. MaccoBas J0J1  XUMHUYCCKOI'O
QJICMCHTA B COCIMHCHUH
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1.5

KomnuectBo Beniectsa. Mousb. MossipHas Macca. B3auMoCBsA3b KOJIMYECTBA,
Macchl U YHUCIa CTPYKTYPHBIX €AMHUI] BemiecTBa. PacueTsl mo dopmynam
XUMHAYECKUX COCTUHEHUMN

1.6

du3NIECKUe U XUMUUECKHE SBICHUS. XUMHYECKasl peaKIns U €€ MPU3HaKH.
3aKOH  COXpaHEHWsS MacChl  BEIIECTB. XHWMHYECKHE  ypaBHCHHS.
Knaccudpukamumss XUMHUYECKUX peakiui  (COSAUHEHUS, Pa3I0KCHUS,
3aMelleHHs, 0OMEHa)

1.7

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XUMMUYECKOM IIOCYIIOW,
C nmpaBuWjiamMu paboTel B JabopaTopum M MNpuUeMaMH OOpalleHUs
c J1abOpaTopHBIM OOOpPYIOBAaHUEM, HM3YyYEHHE M ONHUCAHHE (PUIMUYECKHUX
CBOWCTB 00pa3l0B HEOPraHWYECKUX BEILECTB, HAOMIOJEHUE (PUINUECKUX
(my1aBneHUE BOCKA, TAasHUE JIbJA, PACTUPAaHHUE caxapa B CTYNKE, KUIIECHUE
U KOHJEHCAlusi BOAbI) M XHMHUYECKHX (TOPEHHE CBEYH, IMPOKAIMBAHHE
MEIHOM MPOBOJIOKH, B3aWMOJICUCTBUE MeJNa C KHUCJOTOW) SIBJICHUU,
HaOJIIOICHUE M ONUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX PEAKLIUN
(pa3noxeHue caxapa, B3aUMOJEHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapus,
pasnoxxenue ruapokcuaa menu (II) mpu HarpeBaHuu, B3auMOAeWcCTBHE
xene3a ¢ pactBopom conu menu (II), m3ydenue crocoOoB pazzaeneHus
cMmeceil (C MOMOILbI0 MAarHUTAa, (PUIIbTPOBAaHUE, BbIITAPUBAHUE, TUCTUILIALIMS,
xpomarorpadusi), TpOBEICHUE OYUCTKH MOBAPEHHOH COJM, HAOIIOJEHUE
U ONUCAHUE PE3YNIbTATOB MPOBEJECHUS OIbITA, WUTIOCTPUPYIOLIETO 3aKOH
COXPAaHEHMS MACChl, CO3JaHUE MOJIeTIEH MOJIEKYJ (ILIaPOCTEPHKHEBBIX )

Baxnenme npenctaBuTeNIn HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucioposn — 3J1eMEHT U IPOCTOE
BelecTBo. Haxoxaenue kuciaopoaa B Npupoje, Gu3nuecKue U XUMUYECKUE
cBoiicTBa (peakiuu roperust). Oxcunpl. [Ipumenenue kucnopoaa. Criocoos
MOJIYYEHHUs KUCIopoAa B JIa0OpaTOpUM U MPOMBIIIUIEHHOCTH. KpyroBopor
KHuciopoa B mpupoae. O30H — auIoTponHas MoAu(pUKaIus KUCIopoia

2.2

TermoBoit 3¢(HeKT XMMUYECKON peakiuy, TEPMOXMMHUUYECKUE ypaBHEHHS,
AK30- U DHAOTEPMHUUECKUE peakiuu. ToIInMBo: yrojib U MeTaH. 3arpsi3HeHHe
BO3/lyXa, YCUJIEHHUE MapHUKOBOTO d(pdekTa, pa3pyiieHue 030HOBOTO CIOS

2.3

BOI[OpOI[ — OJCMCHT H IIPOCTOC BCIICCTBO. Haxoxnenue BOOOpPOIAA
B IIpHUPOAC, (I)I/I3I/ILI€CKI/I€ Hn XUMHYCCKHC CBOﬁCTBa, IMPUMCHCHHC, CITOCOOBI
IMOJTYYCHMA. Kucnots! u conu

2.4

MounspHbiii 00beM Ta30B. PacueTsl Mo XUMUYECKUM YpaBHEHUSIM

2.5

dusnyeckue CBOWCTBAa BOJbL. Boma kak pacTtBopuTeinb. PacTBOpEI.
Haceimennble W HEHACBHIEHHBIE pPacTBOpPbL. PacTBOPHUMOCTH BEMIECTB

B BoJle. MaccoBas 10715 BEMIECTBA B paCTBOPE. XUMUUYECKHE CBOVCTBA BOJBI.
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OcHoBanusi. Ponbs pacTBOpOB B MpUPOJIE U B )KM3HU yenoBeka. Kpyrosopor
BOJBl B IIpUpOJE. 3arpsA3HEHUE MNPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ

2.6

Knaccudukarus Heopranndeckux coeguHenuil. Oxcuapl. Kinaccuduxanus
OKCHJOB: cojeoOpa3ytouue (OCHOBHBIE, KHUCIOTHbBIE, aM(pOTEpHBIE)
U HecojeoOpasyrouue. Homenknatypa ~ OKCHIOB. dusnyeckue
1 XUMHUYECKHE CBOMCTBA OKCUIOB. [TonyueHne okcuaon

2.7

OcHoBanus. Knaccudukaisi OCHOBAHMMW: ILEJIOYM W HEPACTBOPUMBIE
ocHoBaHMsA. Homenkiarypa ocHoBaHuK. OU3NYECKHE W XUMHUYECKUE
CBOlCTBa OCHOBaHMWU. [lonydueHrne ocHOBaHuUM

2.8

Kucnotel. Knaccupukauus xkucnor. Homenknatypa kucior. dusudeckue
Y XMMUYECKHE CBOWCTBA KUCIOT. P aktuBHOCTH MeTamuioB H.H. bekerosa.
[ToyaeHne KucCior

2.9

Comu. Homenknatypa coneil. duznueckue 1 XUMHUYECKHUE CBOMCTBA COJICH.
[lonyuyenune conen

2.10

['eneTnyeckas cBs3b MCKAY KiIaCCaMH HCOPTaHHUYCCKHUX COGI[I/IHGHHﬁ

2.11

XUMHUYECKUNA DKCIIEPUMEHT: KAa4E€CTBEHHOE OIPEAECICHUE COACPKAHUS
KHCIIOpO/Ia B BO3/IyX€, MOJyUYeHHE, COOMpPaHue, paclio3HaBaHUE U U3YyUCHHE
CBOICTB KHCJIOPO/1a, Ha0JIr0IeHNE B3aHUMOJICUCTBUS BEILICCTB
C KHCJIOPOAOM U YCJIOBUS BO3HUKHOBEHHS M IMPEKPALICHUS TOPEHUS
(moxapa), 03HaKOMJICHHE C 00pa3llaMi OKCHJIOB U OMHCAHUE UX CBOMCTB,
noJiyueHue, coOupaHue, pacrio3HaBaHWE W HM3YYCHHE CBOWCTB BOAOPOIA
(ropenue), B3aumojencTBue Bogoponaa ¢ okcuaoM menu (II) (Bo3aMoxkHO
UCIOJIb30BAaHUE BHUAEOMATEpPHaIOB), HaOOJeHUEe O00pa3l0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIeJOBaHUE OCOOCHHOCTEN PACTBOPEHUS BEIIECTB
c pa3IM4YHOU PacTBOPUMOCTBIO, MIPUTOTOBJICHUE pacTBOpPOB
C  ONpPEAEIEHHOW MAacCOBOM  JIOJIEM  PAcTBOPEHHOTO  BEIIECTBA,
B3aUMOJICIICTBHE BOJIbI C METaJUIaMHU (HAaTpUEM U KallbIIMeM) (BO3MOXHO
UCIIOJIb30BAHME BHUJACOMATEPUAIOB), OIPEACICHHE PAaCTBOPOB KHUCIOT
M IIeJo4ei C TMOMOIIBI0 HWHJIWKATOPOB, HCCJIEAOBaHUE 00pa3iioB
HEOPraHUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB, HAOIIOJEHUE M3MEHEHUS
OKpAaCKM MHJIHUKATOPOB B PAacTBOpax KHUCIOT M IIEJIOYEH, H3YyYCHUE
B3aumojeicTus okcuaa menu (II) ¢ pactBopoM cepHOlM KUCIOTHI, KUCIOT
C METaUlaMH, PEAKIMKA HEeWTpalu3aluu, MOJYyYCHHE HEPaCTBOPUMBIX
OCHOBaHHM, BBITECHEHWE OIHOIO0 MeETajula APYTMM H3 PacTBOpa COJH,
pElIeHUE SKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «BaxHelmme Kiaaccel
HEOPraHUYECKUX COCAUHECHUID)
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[lepuoanueckuii 3akoH u [lepuoanyeckas cucreMa XUMHUUECKUX SJIEMEHTOB
.. Mengeneea. CTpoeHHe aTOMOB. XUMUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC pEaKIUU

3.1

[lepBbie TOMBITKH KJIACCU(DUKAIIMKM XUMHUYECKHX dJIeMeHTOB. [loHsTue
O TpYINaxX CXOAHBIX DJIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMEIIbHbIC
METaJUIbl, TaJIOT€HbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT
aMm(oTepHbIe OKCUJIBI U TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. [lepronnueckas cucreMa XMMUYECKUX DJIEMEHTOB
.. MenneneeBa. Koporkonepuoanas u UIMHHONEpHOAHAS (HOPMBI
ITepuoguueckoii cucrtembl XuMHUUeCKUX 3neMeHTOB J[.M. MeHnneneesa.
Ilepuons! u rpymnnsl. OU3HUECKUN CMBICI MOPSAIKOBOIO HOMEpa, HOMEPOB
IIEPUOJA U TPYIIIBI DJIEMEHTA

3.3

Ctpoenune atoMoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHue
AJICKTPOHHBIX 000J0YEK aTOMOB TMeEpBBIX 20 XHUMHUYECKHUX JJIEMEHTOB
Ilepuonnueckorn  cucremsl .M.  MengeneeBa.  XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA MO €ro MOJOXKEHUIO B llepmogmueckon cucreme
J.1. Menneneena

3.4

3aKOHOMEPHOCTM H3MEHEHHUSI PAaNyca aTOMOB XHMHUYECKHUX DSJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOWMCTB MO TpynnaM M MEPUOAaM.
3nauenue Ilepuognueckoro 3akoHa u  IlepuoanuyuecKkod  CUCTEMBI
XUMUYECKUX 3JIEMEHTOB IS pa3BUTHUS HAYyKH U nipakTuku. /.M. Mennenees
— YYEHBIU U T'PaKTaHUH

3.5

Xumuueckasi cBsizb. KoBajieHTHast (moJispHas W HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPUIIATETILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSI3b

3.6

CreneHb OKMCJICHHA. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC pE€aKkunm.
HpOHGCCBI OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUN HSKCIEPUMEHT: U3y4YE€HHE OOpasloB BEIIECTB METAIOB
U HEMETAJUIOB, B3aMMOJICHCTBHUE TMIPOKCHIA IIMHKA C PACTBOPAMU KHUCJIOT
U IIenoYeil, TPOBENEHUE ONBITOB, WJUIIOCTPUPYIOUIUX  IPUMEPHI
OKHCJIUTEITbHO-BOCCTAHOBUTENIbHBIX ~ peakuuid  (TOpeHue,  peakiuu
pa3NoXKEHUs, COSTUHEHHS)
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9 KJIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbLHOM
NporpamMMabl
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMN
MIPOBEPSEMOTO o0pa3oBaTenbHOM IPOrpaMMBbl OCHOBHOTO 0011IeT0 00pa3oBaHUs
pe3yJibTaTta
1 ITo Teme: «BeniecTtBO 1 XMMHYECKasi PEAKIIHAS»

1.1 pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHX IIOHSATHMU: pacTBop,
AIEKTPOJIUTHI, HEINEKTPOJIUTHI, SJICKTPOJIUTUUYECKAS TUCCOIMALIMS,
peaKkIui MOHHOTO OOMEHA, KaTaliu3aTop, XUMHUUYECKOE PAaBHOBECHE,
o0Opatumeble U HEOOpaTUMBbIE peaxkuuu, OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIC  PEAKIIMH,  OKHUCIWUTENIb, BOCCTAaHOBUTEID,
OKHCJIEHHWE W  BOCCTAHOBJICHWE, a/UIOTPONHs, aMQOTEPHOCTb,
XUMHUYECKass CBsA3b  (KOBaJCHTHAs, MWOHHAs, MeTa/uIhyecKas),
KPUCTAJUIMYECKAs PEIIETKA, CIJIaBbl, CKOPOCTh XUMHUYECKON peakIuu

1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMMYECKUX ITOHATHH
Y IPUMEHSTh 3TU MOHSATHS MPU OMUCAHUH BEIIESCTB U UX MPEBpaICHUI

1.3 COCTAaBJISITh YPABHEHUS DJIEKTPOIUTUUYECKON IUCCOLMAIIMM KHUCIIOT,
LIEJI0YEN W COJIEH, TOJIHBIE U COKPAILLIECHHBIE YPAaBHEHUSI pEaKLUU
HOHHOTO 0OMeHa

1.4 PacKpbIBaTh CYHUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MIOCPEACTBOM COCTaBIICHHUSI DJIEKTPOHHOTO OajlaHca 3TUX PeaKIui

1.5 MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU peakIuu

2 I[To temam: «Hemeramnsl M UX COeAUHEHUSA» U «MeTaibl U HX
COCTUHECHU S

2.1 XapaKTepU30BaTh (OMUCHIBATh) OOIIHE U CHIEIU(PUIECKUE XUMUYIECKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IMOJTBEPXKAasi OIMUCAHHUE
MIpUMEPAMU MOJICKYJISIPHBIX M1 HOHHBIX YPABHEHHUI COOTBETCTBY IOIINX
XUMHUYECKUX pPeaKiui

2.2 COCTaBJISITh YPAaBHEHUSI PEaKIUi, MOATBEPKIAIOIIUX CYIIIECCTBOBAHHUE
TEHETUYECKOW CBSI3M MEXY BEIIECTBAMH PA3IMYHBIX KIIACCOB

2.3 MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT UX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPAIICHUA B Pa3IMUYHBIX
YCIIOBHSIX

2.4 CIeqoBaTh  IpaBWiIaM  MOJIB30BaHUS ~ XUMHYECKOW  IOCYAO0MU

U J1TabopaTOpHBIM 00OpYIOBAaHHMEM, a TAKXKE IMpaBUIaM OOpaIeHUS
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C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKUIHSMH IO BBIOJHECHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB IO IMOTYYECHHUIO U COOMPAHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a)

2.5

MPOBOJANTH PEAKIMH, TMOATBEPKIAIONIME KadyeCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB. PpACMO3HABAaTh OMBITHBIM IIYTEM XJIOPH/I-,
opomun-, womuua-, KapOonatr-, Qocdar-, cwimkar-, cyiabdar-,
TUAPOKCUI-MOHBI, KaTHOHBI aMMOHUS, WOHBI M3Y4EHHBIX METAJUIOB,
MPUCYTCTBYIONINE B BOAHBIX PACTBOpPAX HEOPTaHUUECKHUX BEIIECTB

[To Teme: «XuUMHS U OKpYyKarOIas Cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMH4eCKUX noHsaTum: ITJIK Bemecrna;
KOPpO3Usl METAJIOB

3.2

MPUMEHSITh OCHOBHBIE ONEPAMU MbBICTUTEILHON NEATeIbHOCTH —
aHallM3 W CHUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEeMaTH3alHIO,
BBISIBJICHUE TPUYUHHO-CIIEACTBEHHBIX CBSI3€H — JIJIsl U3yYEHUS CBOMCTB
BEIIECTB M XUMHUYECKHX PEAKIUH; €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOIIOZICHUE, U3MEPEHUE, MOJIETTUPOBAHNE, SKCIICPUMEHT
(peanbHbIN U MBICTICHHBIN )

IIpoBepsiemble 3JIeMEHTbI CONEPKAHMS

Kon

[IpoBepsieMblli AJIEMEHT COAEP KAHUS

1

BemecTBo n xumuueckas peakuus. [loBropenue

1.1

ITepuognueckuii 3akoH. [lepuoguueckass cucTeMa XUMHYECKUX DJIEMEHTOB
.. MenneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB XMMHUYECKUX BJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kalus, KaabIUs
U UX COCAMHEHWH B COOTBETCTBHM C IIOJOKCHHUEM DJIEMEHTOB
B [leproanyeckoil cuctemMe u CTpOCHUEM UX aTOMOB

1.2

CTpOGHI/IC BCIICCTBA. BHUJbI XUMHYECKON CBSI3U. THIIBI KPpUCTANINICCKUX
pPCIICTOK, 3aBUCHUMOCTD CBOMCTB BCIICCTBA OT THIIA KpHCTElJIJ'IPI‘-IGCKOfI
PCHICTKH WM BHIA XUMHUYECKOM CBSI3H. KJIaCCH(bI/IKa]_II/IH N HOMCHKIJIaTypa
HCOPraHN4YCCKUX BCIICCTB (MG)KI[YHapOI[HaH )51 TpI/IBI/IaJIbHaH). XHUMHYECKHE
CBOMCTBa BCHICCTB, OTHOCAINIUXCA K PA3JIMYHBIM KJIaCCaM HCOPIraHHYCCKUX
COGI[I/IHeHl/Iﬁ, ICHCTHUYCCKAsA CBA3b HCOPTaAaHNYCCKHUX BCUICCTB

1.3

Knaccudukamuss XUMHYECKUX pEaKIMid 10 Pa3MYHBIM  IPU3HAKAM
(MO YuCIIy ¥ COCTaBY y4acTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIUIOBOMY
¢ dexTy, 10 M3MEHEHHIO CTETICHEW OKUCICHHS XUMUYECKHUX SJIEMEHTOB,
M0 OOpaTUMOCTH, MO YYAaCTHIO KaTajiu3aTopa). DK30- U IHAOTEPMUUYECKHUE
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pEaKIiy, TePMOXUMHUYECKHE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMHUYECKOM
peaKIH

1.4

ITonsiTue 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHNUYCCKHUX PCAKIUAX. [lonsTue
O TOMOI'CHHBIX M TICTCPOICHHBIX PCAKIUAX. [lonssTHE O XMMHYECKOM
paBHOBECHUMU. CDaKTopBI, BJIMAIOIIKMEC Ha CKOPOCTbH XUMHYECKOM pC€akunun
H ITOJIOKCHNEC XUMHUYCCKOI'O PaBHOBCCH

1.5

OKHCAUTENHHO-BOCCTAHOBUTENIBHBIE — peaKklWu, DJEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHOM peakiuu. (CocTaBlieHUe ypaBHEHUI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIbHBIX PEAKIUNA C HCIOJIb30BAaHHUEM METOAa
AJIEKTPOHHOr O OanaHca

1.6

Teopus IIEKTPOJIUTHIECKON JUCCOLUALINH. DNEeKTPOIUTHI
Y HeIeKTpoauThl. KaTnoHsl, aHnOHBI. MeXaHN3M UCCOLMALINN BELLECTB €
pa3MYHBIMU BUJAMU XUMUYECKOU cBs3u. Crenenp auccounanny. CHIIbHbIE
U ciadble ANEeKTpoNnThl. Peakiyy HOHHOro oOMeHa. Y ClIoBUS MPOTEKaHUS
peakIii MOHHOrO OOMEHa, TOJHBIE U COKpAICHHbIC MOHHBIC YPaBHEHUS
peakuuii. CBOWCTBA KUCIOT, OCHOBAHUM M COJIEM B CBETE NPEACTABICHUN
00 3JNEKTPOIUTHYECKON aucconuani. KauyecTBeHHbIE peakIMud Ha WOHBI.
[TousiTe 0 TUapONIU3E CONEN

1.7

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIICHHE C MOJCISAMH KPUCTAUTMIECKUX
pEIIETOK HEOPraHWYECKUX BEUIECTB — METAJUIOB M HeMeTauioB (Tpaduta
W ajaMmasa), CJIOXKHBIX BEHIECTB (XJIOpUJA HATpHs); UCCIEIOBAHUE
3aBHCHUMOCTU CKOPOCTH XUMHYECKOW PEAKIIMH OT BO3JCHCTBHUS Pa3IMIHBIX
(bakTOpoB; HCCIENOBAaHUE BJICKTPONPOBOAHOCTH PACTBOPOB  BEILECTB,
mpoiiecca JUCCOLMALMM  KHUCJOT, Ieaoded ©  cojied  (BO3MOYKHO
UCTIOJIb30BaHHE BUJICOMATEPHATIOB); MpOBEJICHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TMPU3HAKK TPOTEKAHUS pPEaKIMid HOHHOro oOMeHa
(oOpa3zoBaHMe oOcajika, BBIJICJICHHE Trasza, O0Opa3oBaHHE BOJIbl); OIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
(ropeHue,  peakUMH  Pa3lOXKEHUs, COCOUHEHHUs);  paclio3HABaHUE
HEOPraHWYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIUil Ha MOHBI,
peleHne SKCIepUMEHTANIBHBIX 3a71a4

Hemeranms! u ux COCIMHCHUA

2.1

OO6mast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHE CBOMCTBA
MPOCTHIX BEMIECTB — raJIOT€HOB. XUMHUYECKHUE CBOMCTBA HA MPUMEPE XJI0pa
(B3auMozeiicTBUE C METAITIaMU, HEMETAJJIaMU, IEJI04aMu ). XJI0POBOJOPO.
ConsHast KUCIOTa, XUMHYECKUE CBOMCTBA, I[IOJy4€HUE, HPUMEHEHUE.
JlercTBue xjopa U XJOPOBOAOPOAA HA OpPraHu3M 4esoBeKa. Baxueunuine
XJIOPUJIBI U UX HAXOXKJICHUE B IPUPOJIE
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2.2

Oobmas xapakTepuctuka 3meMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CcTeneHu OokucieHus. CTpoeHue u (QPu3NUecKue
CBOMCTBA IIPOCTBIX BEIIECTB — KHUCIOPOJA U CEpbl. AJUIOTPOIIHBIE
MOAM(PUKALMK KHCIOpOJa U Cepbl. XHUMHUYECKHE CBOMCTBA CEpHI.
CepoBomopof, crpoeHue, (pu3nyecKkue U XUMU4eckue cBorcTBa. OKCHIIbI
Cepbl KakK TMpEACTaBUTENM KHUCIOTHBIX OKcuAoB. CepHas KuUCIOTAa,
(dbu3uYecKkre U XMMHYECKHUE CBOMCTBA (0OIIME Kak MpEJCTaBUTENS Kiacca
KUCIOT U creunpuueckue). XUMUUECKUE PEaKIUu, JIeXkKalllue B OCHOBE
MPOMBIIIIEHHOTO Croco0a MOJY4eHHUs] CepHOMl KHUCIoThl. [Ipumenenue.
Comu cepHOM KHCIOTHI, KauyeCTBEHHas peakuus Ha Cyib(ar-HoH.
HaxoxieHue cepbl U ee COeUHEHUI B IpUpoe. XUMUUECKOE 3arps3HEHNE
OKpY’Karollel cpeJibl COEIMHEHUSIMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsI3HEHNE
BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MpeA0TBPAIlleHUS

2.3

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, pPaclpoCTpaHEHUE
B Mpupojae, (PU3MYECKHe W XUMHYECKHe cBoicTBa. KpyroBopor azora
B IIpHposie. AMMHUAK, ero PU3NIECKUEe U XUMUUYECKHE CBOMCTBA, MOIyUYeHNE
u npuMmenenue. Conn aMMOHMS, UX (PU3UYECKHUE U XMMHYECKUE CBOWCTBA,
npuMeHenre. KauecTBeHHas peakiusi Ha MOHBI aMMOHUS. A30THasl KUCJIOTa,
ee ToJlydeHue, (PUIMUYECKHEe M XHMHYECKHE CBOMCTBa (0oOIIMe Kak
OpEICTaBUTENsI Kjiacca KHUCIOT U crnenududeckue). Vcmonp3oBaHue
HUTPATOB W COJIEH aMMOHHS B KadyeCTBE MHUHEPATbHBIX YIO0OPECHUI.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpenbl COCTUHEHUSMU a30Ta
(KUCIIOTHBIE TOXK]IU, 3arPS3HEHNE BO3/yXa, MIOYBBI U BOJIOEMOB)

2.4

®dochop,  amrorponHble  Moauduxkauuu  docdopa,  puzMUEcKUe
n xumuueckue cBoictBa. Okxcupa dochopa (V) u dochopHas kuciora,
busznyeckue W XUMHYECKHE CBOICTBa, monydeHue. lcnosab3zoBaHue
dhocdaroB B KaueCTBE MUHEPATBLHBIX YI00pPEHUI

2.5

OO6mmas xapakTepuctuka 351eMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTEIEHU OKHUCIECHUS. YTIEPOI, aJUIOTPOIIHbBIC
MoaU(UKAIAK, PACTIPOCTPAHEHUE B MPUPOJE, PU3NUECKHE U XUMHICCKUE
cBoiictBa. AjcopOuus. KpyroBopor yriepoma B mnpupoge. OKcuabl
yriepoaa, ux (GuU3MYecKue U XMMHUYECKHE CBOWMCTBA, JCHCTBUE HA >KUBBIC
OpPraHW3Mbl, TOJIyYEeHUE U TPUMEHEHHE. ODKOJOTMYECKHE MPOOJIEMBI,
CBsi3aHHBIE ¢ OKcuaoM yriepoaa (IV); runoresa rio0aqbHOTO MOTETUICHUS
KJIUMaTa; MapHUKOBBIN »(ddekT. VYrompHas KUCIOTa M €€ COJU, HUX
buznueckue W XUMHUYECKHE CBOKCTBa, TMOIYyYECHHE | TPUMEHEHUE.
KauecTBeHHasi peakiusi Ha KapOOHAT-MOHBI. Mcmonb3oBaHHE KapOOHATOB
B OBITY, MEIUIIMHE, POMBIIIIICHHOCTH U CEIbCKOM XO3SMCTBE
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2.6

[lepBoHavaIbHbIE MOHATHUS 00 OPraHNYECKUX BEIIECTBAX KaK O COETMHEHUAX
yriaepoja (MeTaH, 3TaH, TWIEH, alleTHIECH, 3TaHOJ, TJIMIEPUH, YKCyCHas
kuciora). MIx cocraB u xumudeckoe ctpoeHue. [lonsitue o Ouonorudecku
BaXHBIX BELIECTBAX: JKUpaX, Oelkax, yrieBoJax — W HX POJH B KU3HH
yesoBeka. MaTepuallbHOe €IMHCTBO OpPraHUYECKUX M HEOpraHuyecKHX
COECUHEHUN

2.7

KpeMHuuii, ero ¢usnueckue U XHMHUYECKHE CBOMCTBa, IMOJIy4YCHHE
u npumeHeHue. CoearHeHUs1 KpeMHus B npupoje. O0mue npeacTaBieHus
00 oxcume kpemuus (IV) u xpemHmeBoit kuciaore. CHIMKATBI, HX
UCIOJb30BaHUE B OBITY, MEIUIMHE, MPOMBILUICHHOCTH. BakHenmme
CTpOUTENbHBIE  MaTepHaibl: KEepaMUKa, CTEKJO, LIEMEHT, OETOH,
xene300etoH. [IpobieMbl 6e30MacHOr0 MCHOMB30BAHUSL CTPOUTEIBHBIX
MaTEepUaoB B IOBCEIHEBHOMN KU3HU

2.8

XHUMHUYECKUH SKCIIEPUMEHT: U3ydeHrne 00pa3iioB HEOPraHUIECKUX BEIICCTB,
CBOMCTB  COJSIHOWM KHUCJOTBHI; IPOBEICHHE KAayeCTBEHHBIX PpPEaKUuu
Ha XJOPUA-UOHBI W HAOJIOJIEHHE NPHU3HAKOB MX MPOTEKAHMS; OIbITHI,
oTpaxaromye ¢GU3NUECKMEe W XHUMHUYECKHE CBOMCTBA TajOr€HOB U UX
COEIMHEHUH (BO3MOYKHO MCITOJIb30BAaHUE BUIEOMATEPUAIIOB); O3HAKOMJICHHE
¢ oOpasnamu XJ0puJioB (TaJOT€HUI0B); O3HAKOMJICHUE C 00pa3liaMu Cephl
U €€ COCIUHEHUSMH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOB);
HaOIIOJIeHWe  mpollecca  OOyrauBaHUS — caxapa oA JICMCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI; M3YYCHUE XUMHYECKUX CBOMCTB
pa30aBICHHOW CEpPHOM KHCIIOTHI, IPOBEACHHE KA4YECTBEHHOW peaKIuu
Ha Cynb(aT-uoH W HAOJIOJCHHE TPU3HAKA €€ MPOTEKAHUs; 03HAKOMJICHUE
¢ (hM3UYECKUMU CBOMCTBaMH a30Ta, hocdopa u ux coeAMHEHUHN (BO3ZMOXKHO
UCIOJIb30BaHUE BUEOMATEPHUANIOB), OOpa3laMH a30THBIX U (POCHOPHBIX
yI00peHuii; mojiyueHue, coOupaHue, paclio3HaBaHUE U U3Y4EHUE CBOMCTB
aMMUaKa; IpOBEJCHUE KaYeCTBEHHbBIX peaKIMil Ha MOH aMMOHHMS U docdat-
MOH ¥ U3y4YEHUE TNPU3HAKOB HUX NPOTEKAaHUs, B3aUMOJECHCTBUE
KOHIIEHTPUPOBAHHOM  a30THOM  KHUCIOTBI C  MeIbl0  (BO3MOXKHO
MCIIOJIb30BaHUE BUCOMATEPHUATIOB); U3YYCHUE MOJENICH KPUCTAINYECKUX
pemeTok anMaza, rpadura, (QynaepeHa; O3HAKOMIICHHE C IPOLIECCOM
afcopOIMU  pacTBOPEHHBIX  BEHIECTB  AKTUBUPOBAHHBIM  YIJIEM
U YCTPOMCTBOM NPOTMBOra3a; IMOJY4YeHHE, COOMpaHHE, paclO3HABAHHE
Y U3y4YEHHE CBOMCTB YIJIEKUCIIOr0 ra3a; MpOBEACHUE KAYECTBEHHBIX PEaK NIl
Ha KapOOHAaT- W CHJIMKAT-WOHBI U W3Y4YEHHUE TMPU3HAKOB MX MPOTEKAHUS,
O3HAKOMJICHHE C MPOAYKIMEHW CHIMKATHON MPOMBIIICHHOCTH; PEUICHUE
AKCIEPUMEHTAIBHBIX 3aJlady Mo TeMme «BaxHellue HeMeTalbl U HX
COEJTUHEHUSD»

Mertaibl U uxX COCAMHCHUA
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3.1

OO6m1ast xapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUHU
UX TOJIOKeHUs B lleppoanmyeckonl cUCTEME XUMHUYECKUX DIEMEHTOB
AN. MengeneeBa u  crTpoeHuss atomoB. (CTpoeHHME  METaJUIOB.
Merainueckass CBs3b M METAUIMYECKAS KPUCTALIMYECKAST PELIETKA.
DIIEKTPOXUMUUECKUI PSJT HAMIPSYKEHHUI METAJIOB

3.2

dusnuecke W XUMHUUYECKHME CBoiicTBAa MeTauioB. OOIIHMe crocoObl
noJiydeHusl MeTajutoB. [ToHsATHE 0 KOPPO3HUH METAIIJIOB, OCHOBHBIE CITOCOOBI
3alUThl UX OT Koppo3uu. CiiaBbl (CTalb, YYT'yH, AIOPAIIOMUHUN, OpOH3a)
U UX IPUMEHEHUE B OBITY ¥ TIPOMBINIIICHHOCTH

3.3

[Ilenounbie MeTauibl: MojiokeHue B [leproanueckoi cUCTEME XUMUYECKUX
anemeHtoB [[.MI. MenneneeBa; CTpo€HHME HX aTOMOB; HaXO0XKICHUE
B npupojie. dusnyeckrue M XUMHUYECKHE CBOMCTBa (Ha MpUMEpPE HATpUs
1 Kaymst). OKCUJIBI M THAPOKCHUIBI HATPHS U Kaius. [IpruMeHeHne menoqHbIX
METAaJJIOB U UX COEeTUHCHUM

34

IllenoyHO3eMENbHBIE  METAUIbl MarHuili M KaJIbLMil:  IIOJOXKEHHUE
B Ilepuognueckoit cucreme xumuueckux sjemeHToB [[.JM1. Menpaeneena;
CTPOEHHE UX aTOMOB; HAXO0XJCHUE B npupoe. Pusnuecknue 1 XuMUIECKUE
CBOMCTBA MarHus W Kaubllus. Baxueliine coelUHEHUs KalbIus (OKCHI,
THAPOKCHU], COJH). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHSHUS

3.5

AmomuHuil: nonoxeHue B Ilepuonnueckoil cucreMe  XMMHYECKUX
anemeHToB [[.MI. MenaeneeBa; CTpoeHHE aToMa; HaXOXICHUE B IMPUPOJIE.
dusnyueckre U XMMUYECKUE CBOMCTBA aMfOMHUHUS. AM(OTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCHIA AITFOMUHHUS

3.6

Kenezo: nonoxkenue B llepuoanyeckoil cucreMe XMMUYECKUX 3JIEMEHTOB
.. MenpaeneeBa; CTpOCHUE aTOMa; HaXOXJIeHUE B npupone. dusznveckue
U XUMUYECKHUE CBOMCTBA kene3a. OKkcubl, TuApoKCU bl U conu xenesa (II)
u xkene3a (III), ux cocras, CBOMCTBA U NMOJTYyYCHUE

3.7

XUMUYECKUH JKCIIEPUMEHT: O3HAKOMJICHHE C oOpasllaMd METaJlJIOB
Y CIUUIaBOB, UX (PU3NUECKUMH CBOMCTBAMU; U3YUCHHE PE3YJIbTaTOB KOPPO3UHU
METAJUIOB (BO3MOYKHO HCITOJIb30BaHUE BHEOMATEpPHANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSI OKCHJA KaJblIUsl M HATpusd C BOJAOH (BO3MOYKHO
MCIIO0JIb30BaHUE BUJIEOMATEPUATIOB); UCCIEIOBAHUE CBOMCTB AKECTKOW BOJIBL;
mpoiiecca TOpEHHUsl jKejne3a B KUCIopoae (BO3MOXKHO HCMOJIb30BAHUE
BUJICOMATEpPUAJIOB); TMPU3HAKOB MPOTEKAHUS KAuye€CTBEHHBIX peaKIuil
Ha MOHBI (MarHus, KaJbIus, alfoMUHUsI, IIMHKA, xene3a (II) u xenesa (1),
meau (II); HaOmrogeHue M onmucaHue MPOLECCOB OKpAIIMBAHUS IJIAMEHU
WOHAMHU HATpHUs, Kalusid W Kaublusd (BO3MOXKHO  HCITOJIb30BaHUE
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BUJICOMATEPUAJIOB); HCCIEIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHUSA W TUJIPOKCHJIA IIMHKA; PEIICHHE SKCIIEPUMEHTAIbHBIX 3aja4
1o Teme «BakHelie MeTaibl U X COCTUHEHUS

XUMHS 1 OKpYXarolas cpeia

4.1

HoBbie MaTepuansl 1 TexHOJIOTUH. BeliecTBa 1 Marepuaibl B MOBCEIHEBHOM
YKU3HU YEJIOBEKA. XUMUS U 30pOBbE. be3onacHoe UCOIb30BaHUE BEMIECTB
U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIibs mpu XUMHUYECKHX 03KOTax
Y OTPABJICHUSX

4.2

OCHOBBI  JKOJIOTUUECKOW TPAaMOTHOCTH. XHUMHUYECKOE 3arpsi3HCHUE
okpyxartomerd cpenpl [IJIK. Ponp XxuMuum B pelIEHUMH 3SKOJIOTHYECKHAX
npobsieM. [IpupoaHbIe HCTOYHHUKHN YTIIEBOAOPOIOB (Yroib, IPUPOIHBIN Ta3,
He(PTh), MPOAYKTHI UX MEPEPadOTKU, UX POJIb B OBITY U MPOMBIIIICHHOCTH

4.3

XUMUYECKUN JKCIEPUMEHT: H3ydeHHe 0O0pasloB MaTephaioB (CTEKIIO,
CIUIaBbl METAJIIOB, MTOJIMMEPHBIE MaTEPUAIbI)
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MEPEYEHD (KOJJUD®UKATOP) IPOBEPSIEMBIX TPEEOBAHUM

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMU A

N 3JIEMEHTOB COAEPXKXAHUSA 110 XUMHUHN

J171st mpoBeICHUST OCHOBHOTO TOCY/IApPCTBEHHOT0 HK3aMeHa 1o xumuu (naiee — OI'D
M0 XUMHUHU) HCIONb3yeTCad TepeueHb (KoauduKatop) MPOBEpsSEeMbIX TpeOOBaHUM
K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3zoBaTeNbHOIN MpOrpamMMbl OCHOBHOT'O OOIIETO
00pa30BaHUs U JIIEMEHTOB COJIEP)KAHUS.

IIposepsiembie Ha OI'D mo XUMKUHU TPeOOBAHMSA K pPe3yabTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

Kon
MIPOBEPSEMOTO
TpeOoBaHUs

[IpoBepsiembie TpeOOBaHMS K MPEAMETHBIM pe3ybTaTaM 0a30BOr0
YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM POIPAMMBI
OCHOBHOTr0 00111er0 06pazoBanust Ha ocHoBe OI'OC

1

[Ipencrasnenue:

1.1

O TIO03HABAEMOCTH SIBICHUM NPHUPOAbI, MOHUMAHHE OOBEKTHUBHOU
3HAaYMMOCTH OCHOB XMMHUYECKOM HAyKU KaK OO0JACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPaKTHUYECKOU
NESATEIbHOCTH 4YEJIOBEKAa B YCIOBHUAX COBPEMEHHOrO OOIIECTBA;
IIOHUMAHUE MECTa XUMUU CPEIIN IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IIO3HAHHA, B TOM YHUCIIC OKCIICPUMCHTAJIbHBIX
N TCOPCTHYCCKHUX MCETOJaX HMCCICAOBAHHA BCHICCTB M M3YUCHHUA
XUMHUYCCKHX peaKHHﬁ; YMCHHUC HCIIOJIBb30BAaTh MOACIIN
JJI 00BsICHEHHS CTPOCHHA aTOMOB U MOJICKYJI

1.3

0 cdepax MpohecCHOHANEHON NEATEIBHOCTH, CBS3aHHBIX C XHUMHEH
¥ COBPEMEHHBIMHU TEXHOJIOTHUSMHU, OCHOBAaHHBIMH Ha JTOCTHXKEHUSIX
XUMHAYECKOW HAYKW, YTO TIO3BOJUT OOYYArOIIUMCS PacCcMaTpUBaTh
XMMHIO Kak cdepy cBoei Oyaymieit mpodeccuoHanbHOM eATeNbHOCTH
U ceNaTh OCO3HAHHBIM BBHIOOp XUMHUU KaK MPOQHIBHOTO MpEeaMeTa
IIpH NIEpexXo0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

Bnanenune cucremMol XMMWUYECKMX 3HAHUM W YMEHUE NPHUMEHATH
CUCTEMY XMMHUUYECKUX 3HAHUM, KOTOPAsl BKJIFOYACT:

2.1

BOKHEUININE XUMUYECKHE TOHATUSA: XUMUUYECKUW DJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CI0XHOE BEUIECTBO, OJHOPOJIHAS
U HEOIHOPOJHAs CMECh, OTHOCUTEJIbHBIE aTOMHAsi U MOJEKYJspHas
MaccChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM
00BeM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMUYECKas
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peakus, peaklUd COEAMHEHUS, PEAKIUH Ppa3I0KEHUs, pPEeaKIuu
3aMEIIeHUs, peakinu OOMEHa, TeIIOoBOM A((EeKT peakiuu, HK30-
Y SHJIOTEPMUYECKHUE PEAKIINH, PACTBOP, MaccoBasi JOJsI XUMHUYECKOTO
3JIEMEHTa B COEAMHEHUH, MAacCOBasi 10JIs1 M TPOLEHTHAs KOHIEHTPALIHS
BEILIECTBA B PACTBOPE, SAPO aToOMa, JJEKTPOHHBIM CIOW aToMma,
aTOMHasi OpOoUTasb, paJINYC aTOMa, BAJIEGHTHOCTh, CTETIEHb OKUCIICHHUS,
XUMUYECKas CBSI3b, ANEKTPOOTPULATEIBHOCTb, NoJIsIpHAst
Y HEINOJSIpHAs KOBAJIEHTHAs CBS3b, MOHHASI CBSA3b, METAIINYECKAS
CBSI3b, KPHUCTAJUIMYECKAS pelIeTKa (aTOMHas, HOHHAsA, MEeTalInyecKas,
MOJIEKYJIsIpHasi), MOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEIJNEKTPOJIUT,
ANEKTPOJIMTUYECKAsT JAMCCOLMAlMs, peakUuh HOHHOIO OOMeHa,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIbHBIE peakuu, OKHCJIUTEIND
U BOCCTaHOBHUTEJb, OKHCJIEHHE W BOCCTAHOBIIEHHE, 3JIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE PEaKIIHH,
CKOPOCTb XUMHUYECKOM peakumu, karammsarop, IIJIK, kopposus
METaJJIOB, CIIaBbI

2.2

OCHOBOTIIOJIaralole 3aKOHbl XUMHH: 3aKOH COXPAHEHHS MAaccChl,
nepuoauuecknii 3akoH J[.MI. MeHneneeBa, 3aKOH MOCTOSHCTBA
COCTaBa, 3aKOH ABOTaapo

2.3

TEOPUU  XHUMUHU: aTOMHO-MOJIEKYJIIpHAss ~ TEOpHUs,  TEopusd
AJIEKTPOJIMTUYECKON JUCCOLUALINN

Brnanenue ocHOBaMM XMMHUYECKOM TPaMOTHOCTH, BKJIFOUAKOIIEH

3.1

YMEHHE MPaBUILHO UCTIONH30BATh N3YUYCHHBIC BEIIECTBA U MATEPHAITBI
(B TOM 4YmHCIIe MUHEpalbHBIC YIOOPEHUS, METAUIbl W CIUIABHI,
MPOAYKTHI TIEPEPAOOTKU TMPUPOTHBIX HCTOYHHKOB YTJIEBOAOPOIOB
(yrns,, mpupomHoro rasza, HepTH) B OBITY, CEIbCKOM XO3SMCTBE,
Ha TIPOM3BOJICTBE U MIOHUMAHUE 3HAYCHHUSI )KUPOB, OCJIKOB, YTIIEBOIOB
TUTS OpraHu3Ma YeJIoBeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECTB
U XUMUYECKUX TPOLIECCOB HA OPraHM3M YEJIOBEKa U OKPYKAIOIIYIO

IPUPOIHYIO CPENY

3.2

YMEHHUE WHTEIPUPOBATH XUMHUYECKUE 3HAHUS CO 3HAHUAMM JPYIHX
y4€OHBIX TPEIMETOB

3.3

HAJIMYUE ONbITa PabOThl C PA3IMYHBIMU HUCTOYHUKAMH MHGOpMALIUH
no XMMHUM (HaydyHas W HAyYHO-TIOMYJIApHAs JUTEparypa, CIOBapH,
CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)

34

yMEHHE OOBEKTHUBHO OIEHHWBAaTh HWH(OpPMAIMIO O BEHIECTBAX, HX
MPEBPALICHUAX W  NPAKTUYECKOM NPUMEHEHUH W yYMEHHUE
UCIIOJIb30BaTh €€ JIJIsl peleHusl yueOHO-I03HABATEIbHbIX 3a/1a4

65



denepaspHas paboyas nporpamma | Xumusi. 8—9 kiaccel (6a30BbIi YPOBCHB )

4 Brnanenne ocHoBaMHM MOHSATUHHOIO ammapaTta ¥ CHMBOJIHMYECKOTO
S3bIKa XMMHUU JUISI COCTaBJICHUS (HOPMYJI HEOPTaHMYECKUX BEIIECTB,
YpaBHEHHM  XHUMHUYECKHUX  PEaKIUH; OCHOBAMH  XHMHYECKOM
HoMmeHkaaTypsl (IUPAC u TpuBHaibHON)

5 YMeHue oOBSICHATH CBSA3b IOJIOKEHHS djieMeHTa B Ilepmommueckoit
CUCTEM€ C YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siapa, oOliee 4YHuCio
AJICKTPOHOB), PACHpPEACIICHUEM D3JICKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOOB, KATHSI U KaIbIUs

6 [IpencraBienne o epruOIMUECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKUX
AJEMEHTOB (paanyc aroma, 3JIEKTPOOTPUIATEIBHOCTh), MPOCTHIX
U CIIOKHBIX BEIIECTB OT IMOJOXKEHUSI 3JIeMeHTOB B Ilepuoanueckoii
cucreMe (B MaJibIX MEpUOIaX U IIIaBHBIX MOATPYINAX) U 3JIEKTPOHHOTO
CTPOCHHUS aToMa

7 YMenne knaccuGuimpoBaTh:

7.1 XUMHYECKHUE DJIEMCHTHI
7.2 HEOPraHU4YECKUE BEIIECTBA
7.3 XUMHUYECKUE PEAKIINU

8 YMeHue onpeensiTh:

8.1 BAJICHTHOCTb M CTENEHb OKHUCJICHUS XUMUUYECKUX JJIEMEHTOB, 3apsil
MOHA

8.2 BUJI XUMHUYECKOW CBS3M U THUI KPUCTAUIMYECKON CTPYKTYPHI
B COCIMHCHUSIX

8.3 XapakTep Cpeabl B BOJIHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHUIA)

8.4 OKHCJIUTENb 1 BOCCTAaHOBHUTEIIb

9 YMeHnue xapaktepu3oBarh GU3NYECKUE U XUMUYECKHE CBOMCTBRA:

9.1 IOPOCTBIX BEWIECTB (KHUCIOPOA, O30H, BOAOPOA, rpadur, aiMmas,
KpeMHHUH, azor, ¢ocdop, cepa, XJIOp, HATPUN, Kaaud, MarHui,
KaJIbITUH, aTFOMUHUH, JKEJIe30)

9.2 CJIOKHBIX BEIIECTB, B TOM YMHCIIE MX BOJHBIX PacTBOPOB (Boja,

aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOA, OKCHABI M THAPOKCHUIBI
metaioB I — IIA rpymmn, amomunusa, menu (II), nmnka, sxenesa
(IT u III), oxcuast yraepoaa (I u V), kpemuus (IV), azota u dhocdopa
(IIT u V), cepst (IV u VI), cepuucrasi, cepHas, a30TUCTasi, a30THasl,
dbocdopHas, yroiapHas, KpEeMHUEBAsi KMCJIOTA U UX COJIN)
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9.3 IPOrHO3UPOBATh M XapaKTepU30BaTh  CBOMCTBAa  BEILECTB
B 3aBUCUMOCTH OT HUX COCTaBa M CTPOCHUSI, MPUMEHEHUE BEIECTB
B 3aBUCUMOCTM OT MX CBOHCTB, BO3MOXXHOCTb MPOTEKaHUS
XUMHUUYECKUX IIPEBPAILLICHUI B Pa3JIMUHBIX YCIOBUAX
10 YMeHue coCTaBisiTh MOJIEKYJISIPHBIE 1 MOHHBIE YPaBHEHHUS PEaKIIUi,
B TOM YUCJIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XUMHYECKUE CBOMCTBA HW3YYEHHBIX KJIACCOB
(rpyIiIn) HEOPraHMYECKUX BEILIECTB
104 MOATBEPKIAOITUX TeHETHYECKYIO B3aMMOCBS3b MEXK1y HUMHU
11 YMeHue BIYUCIATH (IPOBOIUTH PACUEThI):
11.1 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTA B COCIMHEHUU
11.2 MAacCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM Ira3oB
114 [0 YpPaBHEHUSAM XUMHYECKUX PEAKLIUM KU HAXOAUTh KOJIUYECTBO
BEIIECTBA, 00BEM U MACCY PEareHTOB WU MPOAYKTOB PEaKIIuu
12 Bnanenue (3HaHHE OCHOB):
12.1 OCHOBHBIMH  METOJaMU  HAy4YHOTO  TIO3HaHWS  (HAOIIOJCHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE) MPU U3YYEHUU BELIECTB
U XUMUYECKUX SBJICHUH; yMeHue CcHOpMyIupoBaTh MpodIeMy
U TIPEJIOKUTD ITyTH €€ PEeIICHUs
12.2 0e3omacHOl paboOThl ¢ XMMHUYECKMMHU BEIIECTBAMH, XHUMHUYECKOU
MOCYJ1I0M 1 J1a00paTOpHBIM 000PY10BaHHEM
12.3 npaBujaMy 0€30IaCHOTI0 0OPAIlEHUs C BEIIECTBAMU, UCIIOJIb3YEMbIMU
B IMOBCEIHEBHOM KU3HU, MPABUJIAMU MOBEJCHUS B IEJIIX COEPEKEHUS
3I0POBbS M OKPYXKAIOWIEW NPUPOAHOW Cpenbl; NMOHMMAaHWE Bpela
(omacHOCTH) BO3JCUCTBUS HA KUBBIE OPraHU3MBI OINPEIEICHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS W TMPEAOTBPAIICHUS WX BPEIHOTO
BO3JICUCTBUSA
13 Hanuuue nmpakThuecknx HaBBIKOB IJIAHUPOBAHHS M OCYIIECTBIICHHS

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!
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13.1

U3yUEHHUE U OMHCaHue (PU3NUIECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE
¢  ¢uznueckUMM M XMMHYECKUMHU  SIBICHUSIMU;  OIBITHI,
WUTIOCTPUPYIOIINE NMPU3HAKU IPOTEKAHUS XUMUYECKUX PEAKIIMiA

13.2

M3y4CHUE CIIOCOOOB pa3eNieHns] CMece

13.3

MOJIYYEHHUE KUCI0PO/Ia U U3YYEHHUE €T0 CBOMCTB; ITOJIYYECHUE BOAOPOA
Y U3Yy4YECHUE €r0 CBOWCTB; MOJYYCHUE YIVIEKHCIIOrO ra3a U U3y4eHHUE
€ro CBOMCTB; MOJIYYCHUE aMMHAaKa U U3YYEHUE €TO CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MacCOBOM J1OJIEH
PacTBOPEHHOIO BEIIECTBA

13.5

IPUMEHEHHUE WHIUKaTOPOB (Jlakmyca, METHUJIOpaHka
u denondranenHa) s OMpeAeTICHHs XapakTepa Cpelbl B pacTBOpax
KHUCJIOT U IIeIoUeH

13.6

VCCIICIOBAHME U OIKMCAaHUE CBOMCTB HEOPraHUYECKUX BELIECTB
Pa3JIMYHBIX KJIACCOB; U3YYECHUE B3aUMOACHCTBUS KUCIIOT C METAJUIaMU,
OKCHJAMHU  METaUIOB, PACTBOPUMBIMHU U  HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJSIMU; IIOJIy4YCHHUE HEPACTBOPUMBIX OCHOBAHHUI;
BBITECHEHHWE OJHOIO MeTajla JpyrMM M3 pacTBOpa  COJIH;
uccienoBaHue amM@OTEpHBIX CBOMCTB THAPOKCHIOB ATIOMUHUS
Y [IMHKA

13.7

pelIeHNE YKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMaM: «OCHOBHBIE KJIaCChl
HEOPraHUYECKUX COCIITMHCHUIY; «INEKTPOJIUTHYECK A
auccoumanusy; «BaxHelmyue HeEMeTaaabl M HUX COCIAUHCHUS;
«BaxxHelmme MeTaIbl U UX COCIUHECHUSY

13.8

XHMHYECKHE  OKCIICPUMEHTHI,  HWUIIOCTPUPYIOIIME  MPU3HAKH
NPOTCKaHUS PEAKIMi HOHHOTO OOMEHA; KA4YeCTBEHHBIC pEaKIINH
Ha MPUCYTCTBYIONIUE B BOJHBIX PACTBOpPAX MOHBI: XJIOPHU -, OpOMU/I-,
nonun-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHHOHHI,
THJIPOKCH]I-MOHBI, KATHOHBI aMMOHUSI, MarHus, KajabIUs, aTFOMUAHUA,
Kenesa (2+) u xenesa (3+), meau (2+), UHKA

14

YwMenue:

14.1

MPENICTABIISATh pe3yJbTaThl JIKCIEPUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, TpadUKOB M TaOMUIlI M BBIABIATH AMIUPHUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTAaHaBJINBATb CBA3H MCKIY PCaJIbHO Ha6J'IIOI[aeMI>IMI/I XUMHWYCCKHMMH
ABJICHHUAMU U IIponccCaMu, IIPOUCXOAAINIMMU B MAaKpPO- K MUKPOMUPC,

O0O0BSCHATH MPUYHNHBI MHOTOOOpAa3Hsl BEIIECTB

68



denepaspHas paboyas nporpamma | Xumusi. 8—9 kiaccel (6a30BbIi YPOBCHB )

HepequL IJIEMEHTOB COAECPKaAHNA, IPOBEPACMBIX HA OCHOBHOM I'oCyAapCTBCHHOM
IK3aM€E€HeE 110 XUMHHU

Kon

HpOBGpHCMBIﬁ QJICMCHT COACPKAHNA

1

HepBOHa‘-IaHBHBIe XUMHWYCCKHUEC ITOHATHA

1.1

YucTteie BenecTBa u cMecu. CiocoObl pa3aesieHus: cMeceit

1.2

ATOMBI U MOJICKYJIBI. Xumudeckue »JjeMeHTBl. CHMBOIBI XHUMHYECKUX
DJIEMCHTOB. HpOCTBIC U CJIOXXHBIC BEIICCTBA.

1.3

Xumudaeckas: ¢Gopmyna. BaleHTHOCT, aTOMOB XWMHYECKHX JJIEMEHTOB.
CrerieHp OKUCIIEHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIIICCTB. OTtHocuTeNnbHAass aTOMHas Macca.
OTtHocuTeNnbHAs MOJICKYJIpHasA Macca. MaccoBast J10JI1 XHMHUYECKOTO
QJICMCHTA B COCIMHCHHUHN

1.5

KonunuectBo BemniectBa. Moibs. MomsipHas macca. MossipHbIii 00beM Ta3oB.
B3anmMoCBs3b KOIMYECTBA, MACCHI U YUCIIA CTPYKTYPHBIX €UHUL BEILIECTBA

1.6

DU3NYECKNE U XUMUYECKHUE SIBJICHUS. XUMUYECKasl PEaKIHs U €€ MPU3HAKHU.
3aKOH COXpaHEHUSI MACcChl BEIIECTB. XUMHUYECKHE YPABHECHHUS

Ilepnonnuecknii 3akoH U [lepuoanueckas cuctreMa XUMUYECKUX AJIEMEHTOB
.. MenneneeBa. CtpoeHne aTOMOB

2.1

ITepuognueckuii 3akoH. [lepuoauueckass cucTeMa XUMHYECKUX DJIEMEHTOB
H.A. Menneneea. [leproasl u rpynnbsl. QU3NYECKHAN CMBICIT MOPAIKOBOTO
HOMEpa, HOMEPOB MEPUOJIa U TPYMIIBI AJIEMEHTA

2.2

Crpoenne atoMoB. CoctaB aTOMHBIX siziep. M30Tonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aTroMoB TMepBbIX 20 XUMUYECKUX DIIEMEHTOB
Ilepnonnueckon cucremsl [[.M1. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XMMHUYECKHX 3JIEMEHTOB INEPBBIX
Tpex IIEPUOOB, KaJIns, KAJIBLIUS (paguyca aTOMOB,
ANEKTPOOTPULIATENbHOCTH, METAUIMYECKUX U HEMETAINTMYECKUX CBOICTB) U
UX COCOWHEHUM B COOTBETCTBHM C IIOJIOKEHUEM DJJIEMEHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHUEM UX aTOMOB

CtpoeHue BellecTBa

3.1

Xumuyeckass cBs3b. KoBaneHTHass (MoJispHas W HEMOJSPHAs) CBS3b.
DJIEKTPOOTPUIIATEILHOCTh  XUMHUYECKHUX dJIeMEHTOB. VoOHHas  CBS3b.
Metaunyeckas CBI3b
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3.2

Tunel KpUCTALTMYECKUX PEIIETOK (aTOMHAasl, WOHHAs, METaJUIMYecKas),
3aBUCHUMOCTbH CBOMCTB BEIIECTBA OT TUIA KPUCTALINYECKON PEIIETKU U BUA
XUMHUYECKOU CBSA3U

Baxnenmme rnpenctaBuTeNId HEOPraHUYECKUX BellecTB. Hemerawibl U ux
coeuHeHus1. MeTauibl U X COSTUHEHUS

4.1

Krnaccudukarus 1 HOMEHKIaTypa HEOPTraHWYECKUX COCAMHEHHI: OKCHUJIOB
(coneoOpasyroriue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe)
U HecoJieo0pa3yrolue; OCHOBaHUM (IIEJI0UU U HEPACTBOPUMbBIC OCHOBAHHS ),
KHUCTIOT  (KUCIIOpOJACOAepKAIe ¥  OECKUCIOPOAHBIE, OJIHOOCHOBHBIC
Y1 MHOT'OOCHOBHBI€); COJIeH (CpETHUX U KUCIBIX)

4.2

@u3nuecKue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOPO/JIA, XJI0pa, KUCIOPOia, CEPhI, a30Ta, pochopa, yriepoaa, KpeMHUS

4.3

du3nuecKue U XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-METAIUIOB: JIUTHUS,
HaTpus,  Kajlusg, MarHus W Kaiblus,  aJIIOMHHHS,  JKeJes3a.
DNEKTPOXUMUUYECKUH PsAJl HATIPSHKEHU I METAJIIIOB

4.4

OuU3NYEeCKNEe W XMMHUYECKHME CBOWCTBA BOJOPOAHBIX  COCIUHEHUM
HEMETAJUIOB: XJIOPOBOIOPOAA, CEPOBOIOPOIA, aMMHUAKA

4.5

du3znvecKue U XMMUYECKHEe CBOMCTBA OKCUIOB HemeTauioB: cepsl (IV, VI),
azota (II, 1V, V), dochopa (I, V), yrnepoma (II, IV), xpemuus (IV).
[TomydeHre OKCHI0B HEMETALIOB

4.6

XUMHYECKUE CBOMCTBA OKCUIOB: MeTaimnoB [A — IIIA rpynn, uuHka, meau
(IT) u xxenesa (11, III). [TonyueHre OKCUIOB METAILIIOB

4.7

XWMUYECKHE CBOWCTBA OCHOBaHMH W  aM(OTEPHBIX THAPOKCHIOB
(Ha TpuMepe THUAPOKCUIOB AJTIOMHUHMS, XKejie3a, IUHKa). [lomydeHue
OCHOBaHUU U aM(OTEPHBIX THAPOKCHUJIOB

4.8

Oobmue XUMHAYECKUE CBOMCTBA KHUCJIOT: XJIOPOBOJOPOAHOM,
CEPOBOJIOPOITHOM, CEPHUCTOM, CEpHOM, a30THOM, PochOopHOM, KPEMHUEBOH,
yronbHOU. OcoOble XMMHUYECKHE CBOWCTBA KOHIEHTPUPOBAHHOW CEpPHOM
1 a30THOM KUCHOT. [TonydeHne kucior

4.9

OO6mume xuMruyeckue cBorcTBa cpenuux conei. [lonydenue conei

4.10

[Tonydenue, coOupanue, pacrio3HaBaHUE BOJOPOJA, KHCIOPOAA, aMMHAaKa,
YIJIEKHUCIIOTO Ta3a B JIaA00paTopuu

4.11

[Tonydenue ammuaka, CEpHOM M A30THOM KHUCJIOT B MPOMBIIUICHHOCTH.
OO01uMe crnocoObl MOTYyYEHUsI METAIOB

4.12

I'eneTnueckas cBs3b MCXKAY KiIaCCaMH HCOPTraHUYCCKHUX COC}II/IHGHI/Iﬁ

XUMUYECKUE PEAKIINHT
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denepaspHas paboyas nporpamma | Xumusi. 8—9 kiaccel (6a30BbIi YPOBCHB )

5.1

KHaCCI/I(bI/IKaHI/IH XUMHUYCCKHUX pCaKHI/Iﬁ II0 pPa3jiM4HbIM IIPHU3HAKaAM!
MO0 49MCIy W COCTAaBY YYACTBYIOIIMUX B PCAKIMH BCHICCTB, 110 TCIIJIOBOMY
3¢)(1)€KTY, 110 U3MEHEHUIO CTCIICHEH OKUCICHUS XUMUYECKUX AJIEMEHTOB

5.2

TennoBoit 3¢dekT XUMHUYECKON peaklUuy, TEPMOXUMHUUYECKHUE YpaBHEHUS.
DK30- U SHIOTEPMUYECKHUE PEaKUUU. TepMOXUMUYECKHE YPABHEHUS

53

OKUCIUTENBHO-BOCCTAHOBUTEILHbBIE pEaKLUu. Oxkucnurenu
u  BoccraHoBHuTend. [Ipomecchl  OKHCIEHHST W BOCCTAHOBIICHHS.
DNEeKTPOHHBIN OallaHC OKUCITUTEIHHO-BOCCTAHOBUTEILHON pPEaKIInu

54

Teopust  PAEKTPOJUTHYECKOM  aucconuanuv.  KaTHOHBI,  AHUOHBI.
DNEeKTPONMUTBI M HEIICKTPOJUThl. CuibHbIE U CJa0ble DJIEKTPOJIUTHI.
CrteneHb qucCOLMAIAN

5.5

Peakunu nonHoro oomMeHa. Y clioBus MpOTEKaHUS peakluii HOHHOTO OOMeHa,
IIOJIHBIE Y COKPAL[CHHBIE NOHHBIE YPAaBHEHHUSI PEAKIIMiA

XUMHS ¥ OKpYKaroIas cpea

6.1

BemecrBa 1 Marepuasbl B IOBCEJHEBHOW XU3HM 4elloBeKa. beszomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakuuid B Ja0oparopuu U OBITY.
IlepBas moMolb pyu XUMUYECKUX 0KOraxX U OTPaBICHUIX

6.2

XUMHUYECKOE 3arpsi3HEHHWE OKpYyXKaromehd cpeabl (KUCIOTHBIE JIOXKIIH,
3arpsi3HEHUE MOYBbI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPe0TBPAICHUS
[IpenenbHass pomyctumasi koHueHtpauusi BemiectB (ITJIK). Pomp xumumn
B PEIICHUHU JKOJIOTMYECKUX MpoOieM. YCcuieHue mapHUKOBOro sddekra,
pa3pyleHue 030HOBOTO CJIOS

6.3

[Tpumenenue cepsl, a3ota, Gpochopa, yriepoaa, KpeMHHUS U UX COSAMHEHUN
B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CeJIbCKOM X03siiicTBe. [Iprmenenue
METAJUIOB U CIUIaBOB (CTallb, YYTyH, AIOPATIOMUHHI, OpoH3a) B OBITY
U TPOMBIIUICHHOCTH MX coeauHeHuW. lIoHsATHe O KOppOo3uM METallIoB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH

6.4

[IpupoaHbIe UICTOYHUKHU YTIIEBOAOPOAOB (yroyib, IPUPOAHBIA Ta3, HEPTH),
MPOJIYKTHI UX TIepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIIIIICHHOCTH

6.5

HepBOHa‘laJIBHLIC ITIOHATHS 00 OPraHN4YCCKHX BCIICCTBAX KAK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TWJICH, allCTHUJICH, 3TAaHOJI, TJIMOCPUH, YKCYCHAasi
I(I/ICJ'IOTa). IlonsTe 0 OMOJIOTMYECKN BayKHBIX BCHICCTBAX: XHpPaAX, 6en1<ax,
YrJI€BOAAX — M UX POJIM B )KU3HU YCJIIOBCKA

Pacuetsr:

7.1

1o hopMysiaM XUMHYECKUX COCTMHEHUN

7.2

Macchl (MaccoBOM) JOJIM paCTBOPEHHOI'O BEUIECTBA B PACTBOPE

7.3

M0 XUMHW4YCCKUM YPABHCHUSM
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