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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1o XMMHH Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI COCTaBJCHA Ha
OCHOBE TpeOOBaHMU K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOM MPOTpaMMBbI
OCHOBHOTO o0miero obOpaszoBanusi, mpexactaBieHHbIXx B ®I'OC OOO, a Takke Ha OCHOBE
benepanbHOl paboyeil MporpaMMbl BOCHUTAHUS M C YYETOM KOHIEMIUH IPETOIaBaHUs
yueOHOTO0 peamMeTa « XUMHUs» B 00pa3oBaTeIbHBIX opranusanmsix Poccuiickoit deneparmm.

[Iporpamma mo xumuM Aa€T MPEACTABICHHE O WENAX, OOIIeH cTpaTeruu OoOydeHHs,
BOCIIMTAHUS W pa3BUTHs OOYJAaIOIIUXCS CpPEACTBAMHU Y4EOHOTO IpEeIMeTa, YCTaHABJIMBACT
00s13aTeNIbHOE TPEAMETHOE COJIepXKaHKe, MPETyCMaTPUBACT paclpelielieHue ero 1Mo KilaccaM |
CTPYKTYpUPOBAHHUE 10 pa3fiesiaM U TEMaM MPOrpaMMBbl [0 XUMHH, OIIPEEIISIET KOJINYECTBEHHbIE
U KAuyeCTBEHHbBIE XapaKTEpPUCTUKHU COJEP)KAHUS, PEKOMEHAYEMYI0 IOCJIE0BATEIbHOCTh
U3YYEHUS XUMHUHU C YYETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JJOTUKH y4eOHOTO
Ipolecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaroluxcs, onpeaeseT BO3MOXKHOCTH MpeaMeTa I
peannzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS] OCHOBHOW 00pa30BaTeIbHONW MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 0011er0 00pa3oBaHusl, a Takke TpeOOBaHUI K pe3yibTaTaM 00ydeHHs] XUMUU
Ha YpOBHE IleJied M3y4eHHs] MpeIMeTa W OCHOBHBIX BHJIOB Yue€OHO-TIO3HABATEIbHOM
NEeSITENbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4€OHOTO COJIEpKaHUsI.

3HaHHE XMUMHH CITYKUT OCHOBOH 117151 (OpMUPOBAHUS MHUPOBO33PEHUS 00ydarolerocs,
€ro MpeJCTaBJICHU O MaTepHaJbHOM €IMHCTBE MUpPA, BAXHYIO POJb UIpaloT (GopMHUpyeMble
XMUMHEH MPEeJICTaBICHUs O B3aUMOTNPEBPAILIEHUAX SHEPTUH U 00 HBOJIIOLIMHU BEIIECTB B MIPHUPO/IE,
0 MYTSAX peuieHHs II0OaJbHBIX MPOOJIEeM YCTOMYMBOTO PAa3BUTHSI YEIIOBEUYECTBA — CBHIPHEBOI,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOM 0€3011acHOCTH, MPoOIJIeM 31paBOOXPAHCHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peaju3allMd BO3MOXHOCTEM [Uii caMOpa3BUTUS M (HOPMHUPOBAHHUSA
KYJIBTYpBbl TMYHOCTH, €€ 001IeH 1 GYHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKIaJd B (OpPMUPOBAaHME MBIIUIEHUS M TBOPYECKHX CIIOCOOHOCTEH
oOyyJaromuxcs, HaBbIKOB MX CaMOCTOSITENIbHON y4eOHOW AEATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HM, TaKk U B
po(hecCHOHAIBHON 1EATENIbHOCTH;

3HaKOMHUT CO CHELU(PHUKONH HAyYHOI'O MBIIUICHHUS, 3aKJIAJbIBAET OCHOBBI I€JIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPOIbI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAllOM B (hOpMUPOBAaHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMHUPOBAHHMIO IIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-HAy4HBIM
3HaHUSAM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HanpaByieHUs B OOy4eHHU XUMHUM 0OecreunBaroTcs creundukoil conepxanus
y4yeOHOTO HpeaMeTa, KOTOpBIM SIBISETCS MEJarornyeckyd aJanTUPOBAHHBIM OTPaXXKCHUEM
0a30B0Oil HayKH XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I11ero 00pa3oBaHusl OPUEHTHUPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHH XUMHUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTJEJIBHBIX 3HAUUMBIX MIOHATUN OPraHUYEeCKOW XUMUH.

CtpykTypa coJep:KaHus MPOrpamMmbl 0 XUMHUHM CPOPMHUPOBAaHA HA OCHOBE CHCTEMHOIO
noaxona k e€ usydeHuro. ColepkaHue CKIAAbIBACTCS M3 CUCTEMBI MOHATUH O XMMHYECKOM
9JIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKoH peakunu. OOe 3TU CHCTEMBI
CTPYKTYPHO OPraHM30BaHbl 10 NPUHIUIY IOCIEAOBATEIBHOIO Pa3BUTHs 3HAHUN Ha OCHOBE
TEOPETUUYECKUX IPEICTABIECHNUI PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHUMMUH;

— YUYEHHMSI O CTPOEHUM aToMa U XMMHUYECKOM CBSI3U;

— MPE/ICTaBICHUH 00 NEKTPOITUTUYECKOI TUCCOIMALIMY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HAHUS PAcCMAaTPUBAIOTCS HAa OCHOBE SMIMPHUUYECKU IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIPYyromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNS U NIOJYYEHHS U3yYaeMBbIX BEIIECTB.

OcBoeHue mporpammbl MO XWMHUHU CIIOCOOCTBYET (POPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJaM [I03HaHus B Hayke. M3yduenue xumun
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 kaacey.

[Ipu u3yyeHnn XUMUHM MPOUCXOAUT POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOH HAyKH
Kak 00JacTH COBPEMEHHOTO0 €CTECTBO3HAHUS, NMPAKTUYECKON MAEATEIbHOCTH 4YEJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBON KyJabTyphl. 3ajaya Yy4eOHOTO TMpeAMeTa COCTOUT B
(hOpMHUPOBAHUM CHCTEMBbl XMMHUYECKMX 3HAHMM — BaXKHEHIINX (aKTOB, MOHATUN, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHHUH, JOCTYMHBIX 0000IIEHNH MHUPOBO33PEHUYECKOIO XapakTepa, si3blKa
HayKH, B IpUOOLIEHNHN K HAYYHBIM METOJIaM MO3HAHUS MPH U3YyUCHUH BEIIECTB U XUMHUYECKUX
peakuuii, B (GOpPMHUPOBAHUM U PA3BUTUU MO3HABATEIBbHBIX YMEHUN M UX NIPUMEHEHUU B y4eOHO-
MO03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKOMN AEATEeIbHOCTH, OCBOCHUHU IPaBHJI 0€3011acHOrO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipn uM3yuyeHUM XUMHHM Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs BaXKHOE 3HAUYCHHE
MPUOOPENH TaKUe 1, KakK:

—  (¢opMupoBaHHE  HMHTEJUIEKTYaJIbHO  pPa3BUTOM  JINYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATHIO pELIEHUH, CIOCOOHON
a/IalITUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HaIpaBJIEHHOCTh OOyYEHHsS Ha CHCTEMaTHYECKOE MPHOOIIeHHE OOydJalomuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEIbHOM  NIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUf,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH,

— obecrieueHne YCIIOBHM, CMOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYAIOIIUMHKCS OTIBITA
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHUSA U CAMOIO3HAHHUSA, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIBLHO CTH;

— ¢dopmupoBanue oOuiel QyHKIHOHAIBHON M €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B
TOM YHCJIE YMEHUN OOBSCHSATH U OLIEHUBATH SIBJICHUS OKPYXKAIOLIEr0 MUPA, UCTIONb3Ys 3HAHUS U
OTBIT, TIOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX TMpPU pPELICHUH MpoOJieM B
MTOBCETHEBHOM KU3HU U TPYIOBOM JESITENLHOCTH;

— QopmupoBaHue y 0OyYarOMMXCS TyMAaHUCTUYECKUX OTHOIICHUN, MOHUMAaHUS
LEHHOCTH XUMUYECKHX 3HaHHUM A BHIPAOOTKU SKOJOTMYECKU LIEIECO00pPa3HOTO MOBEACHUS B
ObITYy W TPYAOBOW MESITENLHOCTH B IENSIX COXPAaHEHHUS CBOETO 3J0POBbS M OKpYXKaromIeu
MIPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAMM K OOY4YeHHMIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHMIO HA OCHOBE YCBOEHHs OOIIEYETOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPOGUIIS U HAIPABICHHOCTH JalbHENIIEro 00yUYeHusI.

OO11ee yuCiIo 4acoB, OTBEIEHHBIX JUI U3YYEHUs] XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaniseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

9 KUIACC

BemecTBo 1 XuMH4YecKasi peakuusi

Ilepnoguueckuit 3akoH. Ilepmommueckass cucrema xumudeckux siemeHtos I H.
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHUMH CBOMCTB XHUMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KaJbLUs U HUX COCIUHEHUH B COOTBETCTBUHU C
I0JIOKEHUEM JIEMEHTOB B [lepuoanueckoil cuctemMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMHUYECKON CBSI3U. THIIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIMA KPHUCTANIMYECKOW PEHMETKH W BHUJA XUMHYECKOMN
CBSI3HU.

Knaccudukanus m HOMEHKIaTypa HEOPTaHMYECKHX BEIIECTB. XMMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM HEOPraHMYeCKUX COEJAMHEHUMH, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XuMHYECKUX peakuil 0 pa3IMYHbIM MpU3HAKaM (110 YUCITY U COCTaBy
YYacTBYIOIIMX B pEaKUUU BEHIECTB, IO TEIJIOBOMY 3(deKTy, mo HM3MEHEHHMIO CTeNeHen
OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTaiu3aropa). DK30- U
SHI0TEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPaBHEHUS.

[TonsiTne o ckopoctTu XxuMuueckoil peakuuu. [TonsTue 06 06paTUMBIX U HEOOpPaTHUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
kartanuze. [loHsaTe o xXuMHUeckoM paBHOBecMU. @DakTOphl, BIHUAIOIIME HA CKOPOCTh
XMUMHUYECKOHN peaKIMU U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.

OKHCAUTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, 3JICKTPOHHBIM OallaHC OKHCIUTENILHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBl€HHE YPaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust DNEKTPOIUTHYECKON UCCOUMAIMU. IDJEKTPOJUTBI W HEIJIEKTPOJMTHI.
Karnonsl, aHnoHbl. MexaHu3M OUCCOLIMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMH XHUMHUYECKOMN
cBs3u. Crenenp qucconuanui. CHUiibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu monnoro oOMeHa. YcloBHUsl IPOTEKaHUsI PEAKIMii HOHHOTO 0OMEeHa, MOJHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBOWCTBA KUCJIOT, OCHOBAaHWW MU COJIEH B CBETE
Mpe/ICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHble peakIMyd Ha HOHBIL.
[TonsiTue 0 rUAPOIU3E COJICH.

Xumuueckuii Ikcnepumenm:

03HAKOMJIEHHE C MOJEISIMH KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYEeCKHX BEUIECTB —
METAJUIOB M HeMeTauioB (rpadura W anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XHMHMUYECKON peaklUHWd OT BO3JCHCTBUS Pa3IHMYHBIX
(bakToOpoB, HCCIEeIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MpoLlecca AUCCOIUAINH
KHUCTIOT, IenouYell U cojeil (BO3MOKHO HCIIOJIb30BAaHHE BHUCO MaTepuasoB), MPOBEICHUE
OTIBITOB, WITIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BBIJECJICHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIMi (FOpeHue, peakluu pasiokKeHUs, COCAUHEHUS),
pacrno3HaBaHUE HEOPraHWYECKMX BELIECTB C IOMOIIBIO KAa4E€CTBEHHBIX DPEAKIMI HAa HOHBI,
pELIEHNE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtajuibl 1 MX cOeIUHEHHSA

OOmiast xapakrepucTuKa TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crereHd okucieHus. CtpoeHue M (U3MUECKHE CBOMCTBA IMPOCTBHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKHe CBOMCTBa Ha HpuUMepe XJiopa (B3aMMOJAEHCTBHE C MeETalljlaMH, HEMeTajulaMu,
menoyamu).  XsopoBojopod. CoisiHas  KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JlelficTBue xjopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJloBeKa. BaxkHenme Xiaopuasl
U UX HaX0XICHHUE B IIPUPO/IE.

OOmiast xapakrepucTtuka 31eMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (u3nyYecKue CBOWCTBA NMPOCTHIX BEIIECTB —



KHCJIOpOAa M cepbl. AJUIOTPOTHBIE MOIU(HUKAIIMN KUCIOPOJIa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYECKHe CcBoicTBa. OKCHIBI Cephl Kak
MPECTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, (PU3UYECKUE M XMMUYECKHE CBOWCTBA
(oOmme kak MpencTaBUTENsl Kilacca KUCIOT M creunupuueckue). XHUMHUYECKHE PEaKIny,
JeXalue B OCHOBE IPOMBIIIJIEHHOIO croco0a MOJy4deHHs cepHo Kuciotel. IIpumenenue
cepHOii KucI0Thl. COJM CEPHOI KUCIIOTHI, KAYeCTBEHHAsI peaklus Ha cyabdaT-uoH. Haxoxnenue
ceppl U €€ COeAMHEHUH B MpHUpoae. XHUMHMUYECKOE 3arpsi3HEHUE OKpYXKalolled cpelibl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIC NOXAW, 3arpsS3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
IIpeIOTBPALLECHUS.

OOmias xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHW OKHUCIEHUs. A30T, pacHpocTpaHeHHWe B Mpupoie, Gusnueckue u
XUMHUecKue cBoiictBa. KpyroBopot azora B nmpupoje. AMMHaK, ero (pusnueckne U XuMU4ecKue
CBOICTBa, NoJy4eHue U npumeHeHune. Coyim aMMOHMSI, UX (PU3HUECKHE U XMMHYECKHUE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakuMsi Ha MOHBl aMMOHHUS. A30THas KUCIIOTa, €€ IMOJIydyeHue,
¢usznueckne M XUMHUYECKHE CBOMCTBa (0OIIME Kak TMpeACTaBUTENS Kilacca KUCIOT H
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHMS B KauyeCTBE MHUHEPaJbHBIX
yaoOpeHui. XUMHUYECKOe 3arpsi3sHEHNE OKPY)KAIOIIEH Cpebl COSAMHEHUSIMHU a30Ta (KUCIOTHBIS
JOXKIH, 3arps3HEHHE BO3.yXa, MOYBbI U BOJ0OEMOB). Docdop, amioTponHble MOAUPHUKAIII
docdopa, dpuznueckue u xumuyeckue cBoictBa. Okcup docdopa (V) u gochopHnas kuciora,
¢busznueckue M XUMUYECKHE CBOMCTBa, mosydeHue. Vcmonb3zoBanue QocdaroB B KadecTBe
MUHEPaAJIbHBIX YIOOpEHUIH.

O6mras xapaktepuctuka smeMeHToB [VA-rpymmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHCICHUS. YTIIEepOoJ, aLIOTPOIHbIE MOIU(PHUKALIMH, PaCIIPOCTPAaHEHHE B
npupoie, puznyueckue U XUMMUYECKre CBocTBa. AncopOius. KpyroBopoT yriepoia B mpupo/ie.
Oxcunpl yriaepona, Ux (pU3NUECKUE U XMMUYECKHE CBOMCTBA, JIeHICTBHE Ha KUBBIE OPraHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. DKOJOTUYECKHe MPOoOIeMbl, CBs3aHHbIe ¢ OKcuaoM yriepona (I1V),
TUNOTe3a IN100aIbHOTO MOTEMJICHUs KIMMarta, MapHUKOBBIM 3¢ ¢ekT. YroabpHas KuciaoTa U eé
COJM, UX (pU3MuUeCKHMe M XMMHMYECKHE CBOICTBA, NOJydyeHHE M npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl. lMcmosnb3oBanue  kapOoOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO3AHCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHUYECKUX BEILECTBAX KaK O COCAUMHEHUSAX Yriepoja
(MeraH, 5TaH, OSTHIEH, aUeTWIEH, 3TaHOJI, IJIMLEPHUH, YKCycHas kuciora). [Ipupoansie
UCTOYHUKH YIJIIEBOJOPOJOB (yrojib, HNPUPOAHBIM ra3, HedTb), MPOAYKTHl HX IepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B JKM3HM ueloBeka. MarepuanabHOE €AMHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEIUHEHU.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IOJYYEHHME U HPUMEHEHHE.
Coenunenus kpeMmHus B npupoje. OOmue npezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaskHeimue
CTpOMTENbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IEMEHT, OeToH, ene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMSI CTPOUTEIBHBIX MAaTEPUAIOB B TIOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oO0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJSHONH KHCIIOTBHI,
IIPOBEJICHUE KAYECTBEHHBIX pEaKUMH Ha XJIOPUA-UOHBI M HAONIOJCHME TNPU3HAKOB UX
NPOTEKaHMsl, OMBITHI, OTPAXAIOUIMEe (U3NUECKUE U XMMHUYECKHE CBONCTBA TaJOr€HOB U HUX
COeMHEHUN (BO3MOXKHO UCIIOJIb30BaHHE BHEOMATEPHATIOB), O3HAKOMIIEHHE C OOpa3zlnamu
XJIOPU/IOB (TaJIOTEHUJIOB), O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeTUHEHUSAMHU (BO3MOXKHO
UCIOJb30BAHME BHUJAEOMATEpUAOB), HaOIIOAEHHE Tmpoliecca OOYrIUBaHUS —caxapa I0J
JNEMCTBUEM  KOHLIEHTPUPOBAaHHOW CEpPHOM  KHUCIIOTBI, M3y4EeHHME XUMHUYECKHMX CBOMCTB
pa30aBICHHON CEpHOM KHUCIOThHI, MPOBEJCHHE KAUECTBEHHOH peakuuu Ha CyiabpaT-uoH U
HaOJroleHue Tpu3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (U3UYECKUMH CBOWCTBAMHU a30Ta,



dochopa m uxXx coenuHEeHUH (BO3MOXKHO HCIIOJIB30BAHHE BHUICOMATEPHUATIOB), OOpa3IamMu
a30THBIX W (OCPOPHBIX YNOOpEHHUIA, MOJydeHHEe, coOMpaHHe, paclO3HABAHHE WM H3yUCHHE
CBOWMCTB aMMHaKa, NMPOBEJICHHE KAUECTBEHHBIX pEakiMii Ha MOH aMMOHUS W (ocdaT-uoH u
W3YyYECHUE NPU3HAKOB MX MPOTEKaHUA, B3aUMOICHCTBUE KOHUEHTPUPOBAHHOW a30THOM KHCIIOTHI
C Me/IbI0 (BO3MOXKHO MCIIOJIb30BAaHUE BUACOMATEPUATIOB), U3YUCHUE MOJICICH KPUCTAITUYECKUX
peméTok anMasa, rpadura, QyiaepeHa, 03HAKOMIIEHUE C MPOIECCOM aJICOPOIMU pacCTBOPEHHBIX
BCIIECTB AKTUBHPOBAHHBIM YIUIEM M YCTPOMCTBOM IPOTHUBOTa3a, IOJyd4eHUE, COOUpaHHeE,
pacro3HaBaHUE W U3yYEHUE CBOMCTB YIIIEKHUCIIOTO ra3a, IpPOBEICHUE KaYeCTBEHHBIX PEeaKIui Ha
KapOOHAT W CWJIMKAT-HOHBl W HW3YYCHUE NPH3HAKOB UX IMPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHJIMKATHON MPOMBIIIJIEHHOCTH, PEIICHHE 3KCIEPUMEHTANIBHBIX 3a/ad 10 TEeMe
«BaxHenmme HeMeTauIbl U UX COCIUHEHHS.

MeTaJiibl M X COETMHEHUS

OO6miast XapakTepUCTHKa XUMHUYECKUX OJIIEMEHTOB — METaUIOB HAa OCHOBAaHUHU MX
noJjioxxeHusd B [lepuoandeckoi cucreMe xumuueckux anemeHToB . . MenaeneeBa u ctpoeHust
atomoB. CTpoeHHe MeTauioB. MeTauinueckas CBA3b M METAJUTMYECKas KpUCTAJUTMYecKas
pemeéTKa. DNEKTPOXUMUYECKUN pAl HANpsHKEHUA MeTaioB. DU3MYECKHE W XUMHYECKHE
cBoiicTBa MeTaiyioB. OOuue crnocoObl noixydeHus MeTaioB. [loHATHE O KOpPpO3UU METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI MX OT KOppo3uu. CruiaBsl (CTalb, Yyr'yH, TIOpATIOMUHIHN, OpOH3a) 1
WX TIPUMEHEHUE B OBITY M MIPOMBIIILICHHOCTH.

[[lemounpie MeTauibl: nojokenne B [lepuoanueckoi cucteMe XUMHUECKUX JJIEMEHTOB
. 1. MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXACHHUE B Npupoe. PU3NyecKkne U XUMHYECKHE
CBOICTBa (Ha nmpuMepe HaTpus U Kaimus). OKCUAbI U THAPOKCUABI HaTpud U kanud. [IpumeHenue
LIEJ0OYHBIX METAJUIOB U UX COETMHEHMIA.

[[lenoyHO3eMeENbHBIE METAJJIBI MarHuid W KaJbLMA: ToJ0oKeHWe B llepmoamyeckoii
cucteMe xumudeckux siemeHToB [I. M. MeHnaeneeBa, CTpoeHHME MX aTOMOB, HaxOXKJICHUE B
npupoae. Ousznueckue U XMMUYECKHE CBOMCTBA MarHusl U Kaliblusa. BakHeillume coenuHeHus
KaJbIHs (OKCH, THAPOKCH, COJIN). JKECTKOCTH BOBI U CITOCOOBI €€ YCTpaHCHHUS.

Amomununii: nosioxenne B Ilepuoguueckoit cucreme xumudeckux anemento [, .
MeneneeBa, CTpOCHHE aTOMa, HaxokJeHUe B npupoae. duznueckne u XMMHUYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOMCTBA OKCHJIA ¥ TUIPOKCHIA ATFOMUHUS.

Kenezo: monoxenue B Ilepmogmyeckoil cucrteme xumuueckux saemeHToB [ .
MenpeneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. Gusnueckue 1 XMUMUYECKUE CBOMCTBA
xene3a. Okcunpl, ruapokcunsl u conu kenesa (II) m sxenesa (III), ux cocras, cBoiicTBa H
MOJIy4YEeHHE.

Xumuueckuil IKcnepumenm:

O3HAaKOMJIEHHE C OOpa3laMH METAIJIOB U CIUIaBOB, MX (PU3MYECKHMMH CBOMCTBaMH,
U3YYEHHE PEe3yJbTaTOB KOPPO3WH METAIOB (BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCUAA KalbIMI U HATPUS C BOJIOU (BO3MOXHO MCIOJIb30BAaHUE
BHJICOMATEPUANIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJBI, TpoOIlecca TOPEHUS JKele3a B
KucIopoae  (BO3MOXHO  HCIOJB30BaHHE  BUAEOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJjbIHs, allOMUHUS, IWHKA, xkene3a (II) u xenesza
(IIT), memu (I1), HaOnroeHre U OMHMCAHKME MPOIIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMH HATpHS,
Kamusi U Kanblus (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEpUAIIOB), UCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]a4 0
TeMe «BaxxHelne MeTauibl U UX COSIUHEHUS».

XuMHus M OKpPY:KaOLIAs cpeaa

BemectBa u marepuanbl B MOBCEIHEBHOM JKM3HM 4eloBeka. besomacHoe
WCII0JIb30BaHME BEIIECTB U XUMUYECKUX peakiuii B ObITy. IlepBas momoIls mpu XUMUYECKHX
0’KOTrax U OTPABJICHUSIX.

XUMHUYECKOE  3arpsi3HEHHE  OKpyXaroulel  cpeasl  (TpeneibHas — JIOMyCTUMAst
KOHIIeHTpanus BemiecTs, nanee — [1JIK). Poib XuMuu B pemieHr# 3K0JI0THIECKIX poOIieM.



Xumuueckuii IKcnepumenm:

u3yueHue OoOpas3loB MarepuanoB (CTEKJIO, CIUIaBbl METAJIOB, IOJHMMEpPHBIC
MaTepuasbl).

Mestcnpeomemmuoie céazu

Peanuzanuss MexXnpeIMETHBIX CBA3€M 1pu M3ydeHMM XUMHM B 9  Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OONIMX eCTECTBEHHO-HAYYHBIX TOHATHHA, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU U1 OTJIENIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecrecTBEHHO-HAay4yHblE MOHSATUSA: HAaydHbIH (DakT, TUnoTes3a, 3aKOH, TEOpHs,
aHaJIM3, CHHTE3, Kiaccuduxanus, NEePUOINIHOCTb, HaOJII0IeHHE, AKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIA A(PPEKT, TEXHOJIOTHUS, MATEPHAIIBL.

®uznka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHJA, H3O0TOIIBI,
pPaAMoOaKTUBHOCTb, MOJIEKYJA, DJEKTPUUECKUN 3aps], MPOBOAHHUKH, MOJIYIPOBOJHUKH,
TUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperarHoe COCTOSIHME BEIECTBa, ras,
pacTBOp, PpacTBOPUMOCTb, KpPUCTAJUIMUECKas pPELIETKa, CIUIaBbl, (U3MUYECKUE BEIMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: gorocunres, npixanue, 6nocdepa, sKOCHUCTEMA, MUHEPAJIbHBIE yI00pEeHMs,
MHUKPO3JIEMEHTBI, MaKPO3JIEMEHTHI, MMTAaTEeJIbHbBIE BEIIECTRA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC TOPOIBI, TIOJE3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMUHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHMS MPOTPAaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHUs
JOCTUTAIOTCS B X0JI¢ OOYUeHHs] XMMUU B €IMHCTBE y4eOHOU M BOCITUTATEIBHOU IESTEITLHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHUHCKAMH  COLMOKYJIBTYPHBIMH W  JIyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMHU, MPUHATHIMH B OOIIECTBE MpaBWJIAMH U HOPMAaMHU TOBEACHUS H
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINY 00YJaOIIIXCS.

JIMYHOCTHBIE PE3YyNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACHIMPEHUE ONBITA NESATEIHHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACIIeJINI0, TIOHMUMAaHUS 3HAYCHUS XWMHUYECKOH HAyKH B JKH3HH COBPEMEHHOTO
oOrmiecTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW WMH(pOpMAIMel O MepeOBhIX AOCTIKEHUSIX U
OTKPBITUSIX MHUPOBOW M OTEUECTBEHHOW XWMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOUCTBE MUpPA U OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O COIMAIBHBIX HOpPMAaX W IMpPaBHIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE,  KOMMYHHMKATUBHOW  KOMIETEHTHOCTH B  OOIIECTBEHHO  MOJIC3HOW,
y4eOHOUCCIIEIOBATENILCKOW, TBOPUECKOW W APYIMX BHJAAX JESITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM IESTEIBHOCTH MTPH BHIIIOJHEHNH Y4eOHBIX, TO3HABATEIbHBIX 3a/a4,
BBINTOJTHEHUN XUMHYECKHX AKCIIEPUMEHTOB, CO3MaHHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIpOIlecCe ITOH ydeOHOW AeATEeTHbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBAapHIIEH C MO3WIMH HPABCTBEHHBIX H
MPaBOBBIX HOPM C y4ETOM OCO3HAHHSI MIOCIIEICTBUII TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE MPEJCTaBICHUS O BEIIECTBE M XHMHYECKOH peaKuuwy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUS  CYIIHOCTM HAy4YHOW KapTUHBI MHpa, MpeACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOMIbI, B3aUMOCBA3AX UYEIIOBEKA C NMPHPOTHOM Cpeloi, O poiH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HAlPABJICHHBIC Ha IOJIyYCHHWE HOBBIX 3HAHHMU IO XHMUH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAeMbIX IIPOIIECCOB M SBJICHHWH, MNO3HABATEIbHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHON pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEpPaTypOi, NOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

MHTEpeC K OOYYEHHIO U TIO3HAHHMIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh H CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHON M HCCIEe0BATEIbCKON NIeATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME LIEHHOCTH »HU3HH, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3/I0POBbI 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUITHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOJIsl, HApPKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIIOAECHUS
npaBui 0€30MacCHOCTH IMpHU OOpalleHMH C XUMHUYECKMMH BELIECTBaMU B OBITY M pealbHOM
KHU3HU;

5) TpyA0BOr0 BOCIUTAHUS

MHTEpeC K MPaKTHUECKOMY H3y4YEeHHUIO MpodeccHii u Tpyaa pa3inyHOTo poja, yBaKeHHE
K TpyAy M pe3yiabTaTaM TpPYyJOBOH JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUs
NPEeIMETHBIX 3HAaHUM 1O XWMHUHM, OCO3HAHHBIK BHIOOp WHAMBUAYAJIBHOM TPaeKTOPUHU
IPOJOJDKEHUsT 00pa3oBaHUsl C Y4ETOM JIMUHOCTHBIX HMHTEPECOB U CHOCOOHOCTH K XUMHH,



0OIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycrmeurHoi nmpogecCHOHaIbHON AEATENHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHU, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHATBHON Cpee;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOLICHHE K MPHUPOJEe KaK HCTOYHUKY >KM3HHM Ha
3emMiie, OCHOBE €€ CYIIECTBOBaHHMS, IMOHWMAaHHE LIEHHOCTH 370pOBOro m Oe3zomacHoro obOpasza
KU3HHU, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PH3MUECKOMY M TICUXHYECKOMY 37I0POBBIO,
0CO3HAHME LIEHHOCTHU COOIOICHHSI TIPaBUIiI 0€30TIACHOTO TIOBEICHHUS NP paboTe C BEIIECTBAMH,
a TAaK)KE B CUTYaLMsIX, YTPOXKAIOIINX 3J0POBBIO U JKU3HU JIFOJIEH;

CMOCOOHOCTH TPHMEHATh 3HAHMSA, TOJTy4aeMble TMPU M3YYCHUU XUMHH, IS PEHICHUs
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPENOi, JUIsl TOBBIIIECHUS] YPOBHS 3KOJOTHUYECKON
KYJIbTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X peuieHHs
MIOCPEJCTBOM METOJIOB XMMMH, SKOJOTMUECKOTO MBIIIJICHNUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeIMEeTHBIX Pe3y/bTaTOB BBIJAEISAIOT 3HAUMMBbIE A7 (POPMUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIHUIN, TUNOTe3a, (akKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MpeaMeTOB GOPMUPOBAThH MIPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTWHE MMpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IO3HaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryISTUBHBIE), KOTOpble OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIBHOMY TUIAHUPOBAHHUIO M OCYIIECTBIICHUIO YU€OHOU e TENbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornyeckue 1eHCTBUSA:

YMEHUSl HCIOJIb30BaTh MPHUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOCHHUU 3HAHMIL:
pacKpblBaTh CMBICA XMMHMUYECKHX MOHATHH  (BBIIENSATH UX XapakTepHble MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C APYTUMU MOHITHUSIMHU), UCIOJIH30BaTh MOHATUS IJI1 OOBACHEHUS
OTIENbHBIX (PAKTOB U SBJIECHUN, BBIOMPATh OCHOBAaHUS M KPUTEpUU s Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMM, YCTaHABIUBATH IPUUMHHO-CIIEICTBEHHbBIE CBS3U
MeX 1y 00bEKTaMU W3YyYeHUs, CTPOUTH JIOTHUECKUE pacCyXJIeHUs! (MHAYKTUBHBIC, 1€JyKTUBHBIE,
10 aHAJIOTUH ), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHAThH B MPOLIECCEe MO3HAHUS MOHATUA (IPEAMETHBIE U METapeIMEeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJb3yeMble B XHMHH, MPeoOpa3OBBIBATH MIMPOKO
MpUMEHSeMbIE B XUMHH MOJIEJIbHbIC MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

ba3oBrble ucciieqoBarejbCKue 1eHCTBHA!

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA IO3HAHMS, a
TaKkkKe B KayecTBe OCHOBBI JUIsI (OPMHPOBAHUS TUIIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKa3bIBAEMBIX CYXJICHUN;

NpUOOpEeTEeHUE OMbITA MO MJIAHUPOBAHUIO, OPraHU3alMM M MPOBEIECHUIO YYEHUUYECKHX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0/10M IpoIiecca, CAMOCTOSTEILHO TPOTHO3UPOBATh €TI0
pe3yabTatr, (GopMynIupoBaTh 00OOIIEHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIIAITh OTYET O MPOAETaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHUE BBIOMpPATh, aHAJIU3UPOBATh M HMHTEPIPETUPOBATH HH(GOPMAIMIO PA3THUYHBIX
BUJIOB U (OpPM MpPEACTABIICHUS, MOJYy4yaeMyl M3 Pa3HbIX HCTOYHUKOB (HAYYHO-IIOMYJspHAs
JUTepaTypa XMMHYECKOTO COJEpXKaHWs, CIpaBouYHbIe TmocoOusi, pecypchl HHTepHera),
KPUTHYECKH OIICHUBAThH MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMAIIUIO;



YMEHUE PUMEHSTH Pa3IMYHbIE METOJIBI U 3aIPOCHI IIPH MOUCKE U 0TOOpe HH(pOpMAIHH
U COOTBETCTBYIOIUX JIAHHBIX, HEOOXOAMMBIX ISl BBINOJIHEHUS y4eOHBIX M IO3HABATEIbHBIX
3a7a4 ONpeAeIEHHOTO THIIA, IPHOOPETEHUE OTIbITa B 00JaCTH MCIOIH30BAHUS HHPOPMALIMOHHO -
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIaIeHUE KYAbTYPOi aKTHMBHOTO MCIIOJIb30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIIMK W WILIIOCTPUPOBATH pPENIAEMbIC 33/1a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHUE HCII0JIb30BaTh U aHAJIM3UPOBATh B IPOIECCE YUYEOHON M HCCIIEAOBATEIBCKON
NEATeNbHOCTH HH(OPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe el cTBUA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOA€ JaAuajora W (Wiu) AMCKYCCHUH) IO CYILECTBY
oOcyxnmaeMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEJIOKEHHUS OTHOCHUTEIHHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

YMEHHUSI TPEICTaBIATh IOJTYyUYeHHBIE pPE3yJIbTaThl MO3HABATEIBHOW [ESATEIHLHOCTH B
YCTHBIX U MHUCbMEHHBIX TEKCTaX; JIENaTh MPE3CHTAIMIO PE3YJIbTATOB BBHIOJHEHHUSI XUMHUYECKOTO
JKCIIEpUMEHTa (JTa00paTOPHOTO OTBITA, JA0OPATOPHON PabOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsSI Y4€OHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MMO3HABATEIHHON H
WCCIIEIOBATENILCKOM JEATENHPHOCTH TPU PENICHHH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Y4éTa
oOLIMX HMHTEPECOB M COTJIacOBaHMs MO3UIMM (0OCyxkaeHHus, oOMEH MHEHUSMHU, «MO3TOBbIE
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX ACHCTBUIA, ONpeAeseHue KPUTEPUEB IO OLIEHKE KauyecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1eliCTBHSL:

YMEHHE  CAMOCTOSITEIBHO  OMNpenNeNsThb LN  JeSTeNIbHOCTH,  IJIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPHU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIESATEIBHOCTD,
BBIOMpaTh HambOosiee >(PQPEeKTUBHBIE CMOCOOBI peIieHUs Y4eOHBIX W IMO3HABATEIBHBIX 3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEJIOKEHHBIH alIrOPUTM JEHCTBUI MpHU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUIX, OLECHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJibTaTa 3asBIICHHON 1€y,
YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, peJiaraéMble B YCIIOBUU 3aJaHUI.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenmeTHBIX pe3yiIbTAaTOB IO OCBOEHHUIO O00S3aTENBHOTO COACpIKAHMUS,
YCTaHOBJICHHOTO JaHHOM QenepanpHOil pabodeld MTpPOrpaMMoil, BBIIEISIIOT: OCBOCHHbBIC
0oOy4arouMMuUCsl HaydHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBHM, BUIBI JEATEIHHOCTH IIO
MOJIyUEHUIO HOBOTO 3HAHUSA, €r0 HHTEpHpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHUIO B
Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYalIHsIX.

K konity oOyuenus B 9 KJjacce mpeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTh y OOYUAIOIIUXCSl YMEHUH:

® PpacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHH: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKyJa, HMOH, KaTHOH, aHHMOH, IPOCTOE BEILIECTBO, CIOXKHOE BEUIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCICHMs, XUMHUYECKas peakius, XUMHUYecKas CBA3b,
TEIUIOBOH 3P EKT peakiuu, MOJb, MOJIIPHBIM 00BEM, pacTBOP, HIEKTPOJIUTHI, HEAIEKTPOIMUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMAlMSA, PEAaKIMU HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOpaTuMble M HEOOpaTHUMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKknuy, OKHUCIUTENIb, BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAaHOBJCHME, AJJIOTPOIHS,
aM(pOTEepHOCTb, XMMHUYECKasi CBSA3b (KOBaJCHTHAs, HOHHAs, METAaUNINUecKas), KpHUCTaIINUecKas
peméTka, KOpPpO3HMsl METaUIOB, CIUIaBbl, CKOPOCTh XHMHMUYECKOW peaklUuu, MpeaeabHO
nomyctumas konientpanus [1IK Bemectsa;

® MJUIIOCTPUPOBATH B3aHMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHSATHH M NPUMEHSTH 3TH
MOHATHUS MPU ONUCAHUY BEILIECTB U X MPEBPAILCHUN;



® JCIIOJIb30BAaTh XMMHUYECKYIO CHMBOJIMKY JUI COCTaBJICHHsS (OPMYN BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHI;

® OINpeAeNsaTh BAJICHTHOCTb U CTENEHb OKHUCIEHUS XUMHUYECKHX D3JIEMEHTOB B
COEIMHEHUSAX PAa3JIMYHOIO COCTaBa, IPUHAUIEKHOCTb BELIECTB K OIpPEAEIEHHOMY KJlaccy
coeluHEeHUN no GopmynaM, BUJ XUMUYECKOH CBSI3U (KOBaJE€HTHAs, HOHHAsA, METAJLINYECKAs) B
HEOPraHWYeCKUX COCAMHEHUSX, 3apsj HOHAa O XUMHYECKOW (opMmyne, XapakTep Cpeabl B
BOJHBIX pAacTBOpPAax HEOPraHWYECKUX COEAMHEHUH, TUN  KPUCTAUIMYECKON  PElETKU
KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMbicn  [lepuommueckoro 3akona [ WM. MeHneneeBa wu
JIEMOHCTPUPOBATh €r0 TOHMMAaHHE: ONHCHIBATh M XapaKTEPU30BaTh TaOIUYHYIO (HOpMY
[leproguueckoil CUCTEMBI XUMUYECKUX AJIEMEHTOB: pa3jnyaTh MOHATUS «IJIaBHas MOATpyHna
(A-rpynna)» u «nobounasa noarpynna (b-rpynmna)», Mansie u OoJiblIME NEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOPbIE UMEIOTCS B MEPUOINYECKON TabIHIle, C YUCIOBBIMHU XapaKTEPUCTUKAMHU
CTpPOEHHUSI aTOMOB XMMHYECKHUX JIEMEHTOB (COCTaB U 3aps] sApa, oOliee Yncio 3JIEKTPOHOB U
pacrpesiefieHne UX Mo JIEKTPOHHBIM CJI0sIM), OOBSCHITH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 2JIEMEHTOB U MX COEIMHEHMH B MIpeJesiax MajblX MEepUOoJIOB M IJIaBHBIX MOATPYMI C
Y4ETOM CTPOEHHUS UX aTOMOB;

e KjaccupUIMpPOBATH  XUMHUYECKHE  D3JEMEHTbl, HEOpraHWYecKHe  BEIIecTBa,
XMUMHUYECKHE peaknu (10 YUCITYy U COCTaBY yYacTBYIOIIMX B pEaKLUU BEUIECTB, 10 TEMJIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTeNIeHEeW OKUCICHNSI XUMHUECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M CcHenUpUYecKre XHUMHUYECKHe CBOMCTBa
MPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPAKAAsl ONMUCAHUE NTPUMEPAMU MOJIEKYISIPHBIX U MOHHBIX
YpaBHEHUH COOTBETCTBYIOUIMX XUMUUYECKUX PEAKIIMI;

® COCTaBJATHh YPAaBHEHMS DSJIEKTPOJIMTHUYECKOM JUCCOLMALMU KHUCIOT, IIEIoYed u
COJICH, TIOJTHBIC W COKpaIIEHHBIC YPaBHEHUs PEaKIMii MOHHOTO OOMEHA, ypaBHEHHS PEaKIIni,
MOATBEPXKIAIOIINX CYIIECTBOBAHME T€HETHMYECKOM CBA3M MEXKJy BEIIECTBAMM pPa3IUYHBIX
KJIaCCOB;

® DacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN MOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ATHX PeaKIHii;

® [IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOBMOXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPALLECHUN B Pa3JIMUHBIX YCIOBUSIX;

® BBIYUCIIATH OTHOCUTEJIBHYIO MOJEKYJSIPHYIO W MOJIIPHYKO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMUYECKOTO 3JIeMeHTa Mo (opMyse COSAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA
B pacTBOpPE, MPOBOJAUTH PACUYETHI 110 YPAaBHEHUIO XUMHUYECKOUN peaKInu;

e coOnrofaTh MpaBuUiia TMOJIb30BAHMSI XMMUYECKOM TOCYylIOH H  J1abopaTOpHBIM
o0opynoBaHueM, a TaKKe IpaBuiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUAMHU
[0 BBIOJHEHUIO JAO0OPATOPHBIX XMMHUYECKHX OIBITOB 10 TOJYYEHHI0 H COOHpPaHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHUaKa M yrJIEKUCIIOro rasa);

® TIPOBOJUTH PEAKIUH, TOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3JINYHbIX BEILIECTB!
pacro3HaBaTh ONBITHBIM IyTEM XJIOPUI-, OpOMHI-, MOIUI-, KapOoHaT-, Qocdar-, cuamkar-,
cynbdar-, TUAPOKCUI-HOHBI, KATHOHBl aMMOHHMSI ¥  HOHBI HW3YYEHHBIX  METaJIOB,
IIPUCYTCTBYIOIKE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

® TPUMEHATH OCHOBHBIE ONEPALIUN MBICIUTEIBHON JIEATEIBHOCTH — aHAIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHHe, CUCTEMATH3AIINIO, BbISIBICHHE TPUYHUHHO-CIIECTBEHHBIX CBA3EH — JUId
U3Y4EHHUs CBONCTB BEIIECTB U XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAYUYHbIE METO/AbI TIO3HAHUS
— Ha0JII0IeHNe, U3MEPEHUE, MOJICTUPOBAHHE, SKCTIEPUMEHT (peabHbIN 1 MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
K
Ne HanmeHoBaHMe pa3je/ioB U TeM QIuHecTso anCCOB i DJIeKTpOHHbIe (I (POBbHIE)
n/n MPOrpaMMblI Bcero pz?;oTTi (:JIbeIe p;’;::igmecxne o0pa3oBaTe/bHbIE PECYPChI
Pa3nes 1. BemecTBo U XuMHuyeckue peakuuu
1.1 TosToperue u yraybaerue suami 5 1 https://m.edso0.ru/GOM5SW9J3T
OCHOBHBIX pa3/esioB Kypca 8 kiacca
12 OCHOBHbIE 3aKOHOMEPHOCTH 4 https://m.eds00.ru/R3Z9Q6GAG
XUMHUYECKUX PEaKIIHi
1.3 JUCKIDONATHICOKA [HICCOLAAILL. 8 1 1 https://m.eds00.ru/D5SREVA04A
XUMHUYECKUE PEAKIIMU B paCTBOPAX
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
2.1 OOmast XapaKTEepUCTHKA XHMHIECKIX 4 1 https://m.eds00.ru/FOWINIF5V
anemeHToB VIIA-rpynmsl. ["amorensl
OOm1ast XxapakTepUCTUKAa XUMUYECKHX
2.2 anemeHToB VIA-rpymmsl. Cepa u eé 6 https://m.edsoo.ru/S7L7M9IL7S
COCJTMHCHUS
OOm1ast XxapakKTepUCTUKAa XUMUYECKHX
2.3 aneMeHTOB VA-rpymisl. A30T, hocdop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
WX COCTMHCHUS
OO11ast XxapakKTepUCTUKAa XUMUYECKHX
24 anemeHToB [VA-Tpynmsl. Yrieposa u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KPEMHHI U X COCTMHCHHUS
Hroro no paszneny 25
Paspnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0111€e cBOIMICTBA METAIIIIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxxueiimme MeTaIUIBI M UX COETUHEHUS 16 1 2 https://m.edsoo.ru/I8G6J7R9U
Hroro no paszneny 20



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U

Pazjnen 4. Xumus u oKpyzkamonias cpeaa

BemecrBa 1 maTepuaisl B ;KU3HU

4.1 3 https://m.eds00.ru/Z3S8T1Q8K
4eJI0BeKa
Wroro mno pazueny 3
Pe3epBHOE Bpemsi 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

IHOYPOYHOE IINTAHUPOBAHHUE
9 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHHs

DJIeKTPOHHBbIEe HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

[Iepnoanaeckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMmeHToB 1. Y.
MeneneeBa

https://m.edso0.ru/W4Y5P2F9X

3aKOHOMEPHOCTHU B U3MEHEHUU
CBOMCTB XMMHUYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MEePUOJIOB

https://m.edsoo.ru/V8K9C1C4R

Knaccuduxanus n
HOMECHKJIaTypa HEOPTaHHUECKUX
BEIIECTB

https://m.eds00.ru/Q9Y1Y7Z00

Bunel xumMnueckoil CBA3U U
TUTBI KPUCTATUTMYECKHUX
pEMmETOK

https://m.edso0.ru/R9T4R3J2H

Kontponbnas padorta Nel no
teme «IloBTOpeHue u
yriayOJieHne 3HaHUH OCHOBHBIX
pas3zenoB Kypca 8 Kiiaccay

https://m.edsoo.ru/R3U4P4C6M

Knaccudukanus XuMu4eckux
peaxiuii o pa3aIuuHbIM
MpU3HAKaM

https://m.edsoo.ru/H6L106U80O

ITonsaTHE O CKOpOCTH
XUMHuYecKoH peakuuu. [Tonsatue
0 TOMOT'E€HHBIX U T'€TEPOTreHHBIX
peaKuusIX

https://m.edsoo.ru/Y8B8U80O4I

[lonsATHE O XUMHUUYECKOM
paBHOBecHH. PaKTOPHI,

https://m.edso0.ru/S5K8G2A3K



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

BJIMSIFOLIME HA CKOPOCTh
XUMHUYECKOHN PEaKIuu 1
MOJIOKEHIE XUMHUYISCKOTO
paBHOBECHS

OKHUCIINTEIILHO-
BOCCTAaHOBHTEJIHLHBIC PEAKIIHH

https://m.edso0.ru/G9K901B1A

10

Teopust SEKTPOTUTHYECKON
muccouuanuu. CuibHbIE U
cJ1a0bl€ AIIEKTPOJIUTHI

https://m.edso0.ru/BOO3F108F

11

HoHHBIE ypaBHEHHUsI peaKkIuil

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHUYEeCKHe CBOMCTBA KHCIIOT
M OCHOBAHUM B CBETE
Mpe/ICTaBIeHU 00
AIEKTPOJTUTUYECKON
JIHCCOITAAITAHT

https://m.eds00.ru/T3G0X4B9l

13

XuMHYecKre CBOMCTBA COICH B
CBETE MPEACTABICHHI 00
AIEKTPOJTUTUYECKON
JIHCCOLHAIIN

https://m.edso0.ru/S1P2W3Q2V

14

[TonsiTue o ruapoIM3e coJiei

https://m.edso0.ru/X9Q4S7R5D

15

O0001IeHne U cUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/B3H9Q0WON

16

[IpakTuueckas pabora Ne 1.
«Pemenne 3kcriepuMeHTAIbHBIX
3a/1au»

https://m.edsoo.ru/Y2COIM4K4K

17

KonTtponeHas padota Ne2 o
TeMe «DIEKTPOIUTHIECKAS
aucconuanus. XuMUYECKHe
peakuu B pacTBOpax»

https://m.edso0.ru/A3E5Y 1K4F

18

OO11ast xapakTepuCTUKa
raJJoreHOB. XMMHUYECKUE
CBOJCTBa Ha IPUMeEpE XJ10pa

https://m.edsoo.ru/L90Q3U2Z0U



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U

19

XnopoBojopoa. CossHast
KHCJIOTa, XUMHUYCCKHUC
CBOMCTBA, ITOJIy4ECHHUE,
IIPUMEHEHNE

https://m.edso0.ru/VOY2L8YO0S

20

[IpakTnueckas padora Ne 2 o
teMe «llosyduenue cosssHOM
KHWCIIOTBI, U3y4EHUE €€
CBOMCTB»

https://m.edso0.ru/\VV405C7J3Y

21

Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PeareHTOB JiaH B
130bITKE

https://m.edsoo.ru/R8ROJIL5A

22

OO01as XxapakTeprucTuKa
anemMeHToB VIA-rpymnmsl

https://m.edsoo.ru/U5K5E8DOV

23

AnnoTponHsie MOIU(pUKALIUN
cepnl. HaxoxaeHue cepol 1 eé
COCIMHEHUH B MIPUPOJE.
XUMUYECKUE CBOMCTBA CEPBI

https://m.edso0.ru/P8X9L2R2Y

24

CepoBoa0pO1, CTPOCHHUE,
(bM3UYEeCKre U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/D1K1F5UGP

25

Oxcuppl cepbl. CepHas KUCIIOTA,
(buznueckue 1 XuMU4ecKue
CBOMCTBa, MPUMEHEHHE

https://m.edsoo.ru/K2C0D1Y5W

26

XUMHUYECKUE peaKln,
JIe)KaIe B OCHOBE
MIPOMBIIIJIEHHOTO CII0c00a
MIOJTy9eHHS CEPHON KHCIOTHI.
XUMHYECKOe 3arpsi3HEeHNE
OKpYKaroIEen CpeJibl
COC/IMHEHUSIMH CEPBI

https://m.edsoo.ru/\V6\V8J2S2H

27

BrIuncinenne MmaccoBod 10U
BBIXOJA ITPOAYKTA PEAKLIMHU

https://m.edsoo0.ru/T5H5M5C60



https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q

28

OOmast xapakTepuCTUKA
251EMEHTOB VA-rpynisl. A30T,
pacnpocTpaHeHue B IPUpPOJe,
(1)I/I3I/II-IGCKI/IG 1 XUMHNYCCKHEC
CBOMCTBA

https://m.edso0.ru/J9X6K5E5P

29

AmMHEaK, ero pu3nIecKue u
XUMHYECKHE CBOICTBA,
MOJTyYeHHE U IPUMEHEHUE

https://m.edsoo.ru/A2J3E515U

30

[IpakTnueckas padota Ne 3 o
teme «llonmyuenne ammuaka,
W3y4YEHUE €r0 CBOWCTB)»

https://m.edsoo.ru/H8A8A5G8V

31

A3oTHAg KHCJOTa, €€
(bmnqecm/le U XUMHUYCCKHEC
CBOIicTBa

https://m.edso0.ru/A4S5F4UQOM

32

Hcnonb3oBaHuE HUTPATOB U
COJIE aMMOHHSI B KAYECTBE
MHHEPAJIBHBIX YI00pECHHI.
XHUMHUYECKOE 3arpsi3HEHNE
OKpY’Karollen cpeJibl
COEJIMHEHUSIMU a30Ta

https://m.eds00.ru/G7Y4Q1J6P

33

®docdop. Oxcua pocdopa (V) u
dhochopnas kucinora,
bu3nvecKue ¥ XUMHUECKUE
CBOWCTBA, MOJIyYCHHE

https://m.edso0.ru/Q5B0G1IN3R

34

Hcnonw3oBanue docdaToB B
Ka4eCTBE MUHEPAIbHBIX
ynoopenuii. 3arps3HeHue
IIPUPOJHOM cpenbl pocdaTramu

https://m.edsoo.ru/M4G5H1P30

35

VYriepoJ, pacipoCTpaHEHUE B
npupoje, hpuznyeckue u
XMMHUYECKUE CBOMCTBA

https://m.edso0.ru/A9C8F1A4I

36

Oxcuppl yriaepoaa, ux
¢du3nyeckue 1 XUMHUYECKUE

https://m.edsoo.ru/P6U7M4KIT



https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T

CBOMCTBA. DKOJIOTHYECKUE
poOIEeMBbI, CBSI3aHHBIC C
okcuoM yriepoza (IV)

37

YronpHasa KUCI0TAa U €€ COJIn

https://m.eds00.ru/T501S0F1T

38

[Ipaktuyeckas padora Ne 4 o
teme "[lonmyuenue yriekuciaoro
raza. KauecrBeHHas peakuus Ha
KapOoHaAT-HOH"

https://m.edsoo.ru/P6WOWG6A4C

39

[TepBoHauanbHBIEC TOHATHS 00
OPraHMYEeCKHUX BEIIECTBAX KAK O
COEIMHEHMSIX Yriepoia

https://m.edso0.ru/G506H6X1E

40

Kpemuuii u ero coeqmHeHus

https://m.edso0.ru/S2F3Z4G3N

41

[IpakTnueckas pabora Ne 5.
Pemenne skcnepuMeHTATBHBIX
3a7a4 1o teme «BaxkHelniue
HEMETAJUIBI M UX COCTUHEHUS

https://m.edsoo.ru/Y8B8R2E1]

42

KonTtponbras padota Ne3 no
TeMe «BaxHelnne HeMeTauIbl
U UX COCIUHEHU

https://m.edsoo.ru/K1E4W5F5D

43

OO01as XxapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTaJioB. Merannudeckas
CBSI3b M METaJNInYecKast
KpUCTAJTTNYECKast pelIéTKa.
du3nyecKue cBONCTBa
METaJJIOB

https://m.edso0.ru/Q5M8X3Z6L

44

XHUMHUYeCKHE CBOMCTBA
METaJIJIOB.
DNEKTPOXUMHUYECKUHN P
HaNpsHKEHUM METAJUIOB

https://m.edsoo.ru/M7G0F6W6K

45

OO11re cnocoObl MoTyYeHus
MetaioB. CIiiaBbl.
BeruniciieHus mo ypaBHEHUSIM

https://m.edso0.ru/F9S7U4G5C



https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C

XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB COJEPIKUT
IIpUMeCH

46 [ToHsITHE 0 KOPPO3MH METAILIOB 1 https://m.edso0.ru/U4T6B8L6C

47 [Ienounbie METAILIBI 1 https://m.edsoo.ru/ESNOF6H7A

48 OKCHIIbI M IMAPOKCH/IBI HATPHA 1 https://m.edsoo.ru/Q5F4A8Z20U
" KaJIusd

49 meHOqHOfeMem’HHUe MCTaJLIbI 1 https://m.eds00.ru/R9G4H2L5S
— KaJIbIIU1 U MarHun

50 Baxuermue coeHeRmA 1 https://m.eds00.ru/B5BESOF6R
Kanblus

51 Obobmenme u cucTeMaTHsaIyA 1 https://m.eds00.ru/Z8S2ELY 6W
3HAaHUU

52 JKEcTKOCTS BOABI M CTIOCOOB €8 1 https://m.eds00.ru/UAF1V1PIK
YCTpaHEHHUS
[Tpaktuueckast padota Ne 6 o

53 teme "YKECTKOCTB BOIBI U 1 https://m.edsoo.ru/T6EQU213W
METO/Ibl €€ yCTpaHeHus"

54 AJFOMUHHAN 1 https://m.eds00.ru/0O2U1T4S00

55 Am(oTepHbie cBolicTBa OKCHa 1 https://m.eds00.ru/T7Z619U3S
Y TUJIPOKCHUIA

56 Keneso 1 https://m.edsoo.ru/I2ROK4COE

57 OKCHIIbI, THAPOKCHb! 1 CONM 1 https://m.eds00.ru/U2B9I3V0Q
xenesa (I1) u sxenesa (I1I)

58 Obobmenne 1 chcTeMaTH3AIN 1 https://m.eds00.ru/MWENOHSL7X
3HAHUHU
[IpakTuyeckas pabora Ne 7.

59 Pernienne SKCIepUMEHTAIbHEIX 1 https://m.eds00.ru/J1IM4AT7L4X
3a4a4 I10 TEME ((Ba)KHeI/IIJ_II/IC
METAJIJIBI U UX COCIUHCHU S

60 Beraucienns no ypasreHusm 1 https:/m.eds00.ru/F2G001YOK

XUMHUYCCKUX peaKHHﬁ, CClIn



https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K

OJIVH U3 PEareHTOB JaH B
M30BITKE W COACPIKUT
npumecu. Beruncienus
MacCOBOM JJOJIM BBIXOJa
IPOAYKTA pEaKIIU

O0001IEHUE U CUCTEMATU3ALIUS

61 N 1 https://m.edsoo.ru/W9FSE9L5N
3HAHUU
KonTponsnas pabora Ne4 no

62 Teme «BaxHeume MeTauIbl U 1 https://m.edsoo.ru/FIEOK9H7N
X COCANHCHUSD)

63 BemecTsa u MaTepuansi B 1 https://m.eds00.ru/T4AP9U7D4B
IIOBCECIHCBHOU XU3HHU YCIIOBCKA

64 XHMquCKoevgarpﬂgHeHHe 1 https://m.edso0.ru/COU700M3X
OKpYIKaroIei cpebl

65 Pob xuvum B pemenin 1 https://m.eds00.ru/KOXIASTOM
9KOJIOTUUYECKHUX TTPOOIeM

66 Peseprrbtii ypok. O600wmenne n 1 https://m.eds00.ru/T5K5V6J3C
cucreMarusanusi 3HaHUUu

67 PesepeHbId ypok. OBobmenne u 1 https://m.edsoo.ru/Y 2B8C4H2E
cucreMarusanusi 3HaHUU

68 PesepeHbIi ypok. OBobmenne u 1 https://m.eds00.ru/B3P1R2T3V
cCUucreMaTui3alda 3HaHNUu

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT PAMMBI

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0]71 nporpaMmbl OCHOBHOI'O 0011€ero 06p33OBaHI/Iﬂ

1

[To Teme: «BemiecTBO U XuMudeckasi peakuus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX TOHATUN: pacTBop,
ANEKTPOJIUTBI, HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs IUCCOLMALNS,
peakiuuu HMOHHOro oOMEHa, KaTalu3aTop, XMMHYECKOE paBHOBECHE,
oOpaTumble u HeoOpaTUMBbIe peakuuu,
OKHUCJIMTEIbHOBOCCTAHOBUTEIbHbBIE peaxiuu, OKHUCJIHUTEID,
BOCCTAaHOBUTENb, OKHCJIEHHE W BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aMm(oTepHOCTh,  XUMHUYECKas  CBs3b  (KOB&ICHTHAs, HOHHAs,
MeTajyin4yeckas), KpUCTalsIndyeckas pemérka, CIUIaBbl, CKOPOCTh
XUMUYECKON peakluu

1.2

HUILUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX MOHATHA W
IPUMCHATD OTH NOHATUA IMIPHU OITMCAHNUU BEIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBIIATh ypPaBHEHUS HJIEKTPOJUTHYECKON TUCCOLMAIUN KHUCIOT,
IEJI0Yel W COJIeH, TOJHBIE M COKpalIEHHbIE YPAaBHEHUS PEAKIUN
MOHHOTO OOMEHa

1.4

PacKpbIBaTh CYIIHOCTH OKHCIIUTEIBHO-BOCCTAHOBHTEIBHBIX PEAKITHA
MIOCPENICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHCa ATUX PEaKIUi

1.5

IPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkIuu

ITIo temam: «Hemerammel u ux COCIUHCHUS) H «MeTamiael U HX
COCAUHECHUA»

2.1

XapaKTePHU30BaTh (OMUCHIBATH) OOIIHE U CIICIIM(PUICCKUE XUMUICCKUE
CBOWMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJTBEPXKIAs OIHMCAHHE
IpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKITHi

2.2

COCTaBJIAATh YpAaBHCHUS pCaKHI/Iﬁ, MNOATBCPKAAIINX CYIICCTBOBAHUC
T€HETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHbBIX KJIACCOB

2.3

MPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHSI,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUI B Pa3lIuYHBIX
YCIIOBUSIX

2.4

CJICA0BAaTh IIpaBHJIaM  IIOJIb3OBAHUA XHMHYECKOH HOCYI[Oﬁ n
J'Ia60paTOpHLIM O60py,Z[OBaHI/IeM, a TaKXC IpaBUJIaM 06pameHI/151 C
BCIICCTBAMU B COOTBETCTBUH C HWHCTPYKUUAMH 110 BBIIIOJIHCHHUIO
Ha60paTOpHLIX XUMHUYCCKHUX OIIBITOB IIO IOJYUYCHHIO U CO6I/IpaHI/IIO
I‘a3006p33HLIX BCIIICCTB (aMMI/IaKa U YIIJICKHUCJIOTO 1"3.33)

2.5

NOPOBOJUTH pEaKIMM, MOATBEPKIAIOIINE KaueCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPAclO3HaBaTh OMNBITHBIM MYTEM XJIOPUA-,
Opomun, wuoauna, kapbonar, ¢Qocdar, cumukar, cyabdar,
TUJIPOKCUMOHBI, KaTHOHBI aMMOHHS, HMOHBI M3yYEHHBIX METAJJIOB,
IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX BEIECTB

[To Teme: «XuMUs U OKpYXKaOLIas cpeaay




pacKpbIBaTb CMBICI OCHOBHBIX XHUMUYeckux moHatui: [IJK

31 BEIIECTBA; KOPPO3HSI METAJIOB
HpI/IMeHSITL OCHOBHBIC OHepaI_II/II/I MBICJII/ITGJIBHOI;'I HCATCIBbHOCTH —
aHaJIM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHUEe, CHUCTEeMaTH3alHIO,
3 2 BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHI)IX CB?IBCﬁ — JJIAd I/I3y‘-ICHI/I$I
CBOUCTB BCIICCTB U XHUMHYCCKUX peaKHI/II/I; GCTGCTBGHHOHayLIHI)Ie
METOJIbI TIO3HAHWS — HaOIOJICHUE, W3MEpPEHUE, MOJICIIMPOBAHHUE,

9KCIIEPUMEHT (pEaJbHbIA U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

9 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

BemectBo u xumnueckas peakuus. [lopTopenue

1.1

[Iepnoanueckuit 3akoH. Ilepuoanueckas cucrema XMMU4ECKUX d1eMeHTOB JI. 1.
MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMWCTB
XMMHMUYECKHUX DJIEMEHTOB IEPBBIX TPEX IMEPUOAOB, Kalus, KaJbLUs U HUX
COCMHEHUN B COOTBETCTBHM C ITIOJIOKEHUEM 3J1eMEHTOB B Ilepuonnueckon
CUCTEME U CTPOCHHEM MX aTOMOB

1.2

CrpoeHue BelmiecTBa: BHUABl XMMHUYECKOM CBs3U. THNBI KpHUCTaNIMYECKUX
PEmETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKOW PEIIETKU
U BUAa XxuMudeckoi cszu. Knaccudukanusi 1 HOMEHKIaTypa HEOPraHUYECKUX
BEILLECTB (MEXIyHapoJHas U TpUBUAJIbHAs). XMMHUUYECKUE CBOMCTBA BEIECTB,
OTHOCSIIIUXCS K  Pa3du4HbIM  KJACCaM  HEOPraHWYECKHX COEIUHEHHH,
TE€HETUYECKas CBSI3b HEOPTAHMYECKUX BEIIECTB

1.3

Knaccudukanus XuMu4eckix peakuuid Mo pa3aIudHbIM MpU3HaKaM (10 YHUCITY U
COCTaBY YyYacTBYIOIIMX B PEAKIUH BEHIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
W3MEHEHHIO CTETeHEeH OKHUCIICHHS XUMHUYECKHX AJIEMEHTOB, MO 0OpaTUMOCTH,
[0 y4YacTHUIO KaTaju3aropa). OK30- M DHIOTEPMHUYECKHE  DPEaKluHy,
TepMOXUMHUYECKUE ypaBHEHMs. [IoHATHE 0 CKOPOCTH XMMHUYECKON peakLiuu

1.4

[Tonsatue 06 0OpaTUMBIX W HEOOPATUMBIX XMUMHYECKUX peakuusx. [Toustue o
TOMOTEHHBIX M TeTEPOTEHHBIX peakiusaX. [IoHITHE 0 XUMUYECKOM PaBHOBECHH.
@®akTophl, BIUAIONIMNE Ha CKOPOCTh XHMHUYECKOH pPEaKIUu U TIOJ0KCHUE
XUMHUYECKOTO PABHOBECHS

1.5

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pCaKuuu, BHCKTpOHHBIﬁ bajnaHc
OKHCIIUTEIHFHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKquI C HCIOJB30BaHHUEM MCETOJa
OJICKTPOHHOI'O OanaHca

1.6

Teopml 3JI€KTpOJ'IHTPI‘ICCKOI>i Jucconnuanuu. :‘)J'ICKTpOJ'II/ITBI U HEOJICKTPOJIUTHI.
KaTI/IOHLI, aHUOHBI. MexaHu3M JUCCOIMALIMU BEIIECTB C Pa3JIM4YHbIMHU BUaMHU
XUMHYecKkoH cBs3U. CTereHb JucCCoalnmm. CunbHbBIE U ClTa0BIE QJICKTPOJIUTEI.
Peakuuu noHHOIO oOMeHa. YcCIoBHS IMPOTCKAHUA peaKuHﬁ HOHHOI'O 06MCHa,
IIOJIHBIC H COKpaH_[éHHBIC HOHHBIC YpPAaBHCHU: peaKHHﬁ. CsoiicTBa KHCJIOT,
OCHOBaHMN U cCcoOJIeH B CBeETE HpeﬂCTaBHeHI/Iﬁ 00 SHGKTpOJII/ITH‘ICCKOﬁ
AucCCcolualu. KauecTBeHnbIe pC€aKiu Ha NMOHBI. ITonsrue o TUuapoJIn3e coyen

1.7

XHUMHUYECKUN OKCIICPUMCHT: O3HAKOMJICHUC C MOJCIISIMU KPUCTATNIMYCCKUX
peHléTOK HCOPraHNMYCCKUX BCHICCTB — MCTAJJIOB U HEMCTAJIJIOB (Fpa(bHTa u
anMasa), CJIOKHBIX BC€HICCTB (xnopnz[a HanI/IH); HUCCICIOBAHUEC 3aBUCHUMOCTHU
CKOPOCTH XHMHUYECKOH peakuun OT BO3ACHCTBUSA PAa3JIMYHBIX (l)aKTOpOB;
HCCIICA0BAHUC QJICKTPOIMMPOBOAHOCTHU pacTBOpPOB BCIICCTB, mpornecca
Jucconanun  KHCJIOT, menodyed © - colei (BO3MO)KHO HUCIIOJTB30BaAHHUEC
BI/I,Z[COMaTepI/IaJ'IOB); MNpOBCACHUC  OIIBITOB, HWIIIOCTPHUPYIOIIUX  IMPU3HAKU
NNPOTCKaHUA pealcum”{ MOHHOTO0 OOMEHa (06p3.30BaHI/IC ocaaka, BbIACJICHUE Ia3a,
O6pa3OBaHI/Ie BO,[[LI); ONBITOB, HWJIIOCTPHUPYIOIIUX TPHUMEPBI OKHCIIHUTCIBHO-
BOCCTaHOBHUTCIBHBIX peaKuHﬁ (FOpCHI/IC, pCakun pPasjioKCHUs, COC,Z[I/IHCHI/IH);
Pacnno3HaBaHUC HCOPraHNYCCKUX BCIICCTB C NOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ
Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4




Hemeranns u ux COCIUHCHUA

2.1

OOmass xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okuciaeHusa. CTpoeHne u GU3n4YecKrue CBOMCTBA MPOCTHIX
BELIECTB — TaJOreHOB. XHMHUYECKHME CBOMCTBA Ha IpuUMEpe Xjopa
(B3auMozelicTBUE € MeTajllaMd, HEMETAJUIaMH{, IIeJ04aMu). XJIOPOBOAOPOI.
ConstHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4Y€HUE, puMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHeuue XJIopuabsl U UX
HaXO0JIEHUE B IPUPOJIE

2.2

OO6mass xapaxkrtepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u pusnueckue cBoicTBa
MPOCTBIX BEUIECTB — KHUCJIOpOJa M Cepbl. AJUIOTpPONHBIE MOAU(UKALNH
KHCJIOpOJIa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOJ], CTPOCHHUE,
¢usznueckue M XuMHUeckue cBoicTBa. OKCHIBI CEpbl KaK IPEeACTaBUTEIH
KHCIIOTHBIX OKCUIOB. CepHasi KUCIIOTa, PU3NYECKHE U XMMHUYECKHE CBOMCTBA
(oOmume Kak mpeAcTaBUTENS Kiacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jiexamue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIyueHHUs CepHOM
kuciaoTel. [Ipumenenue. Conm CepHOW KHCIOTHI, Ka4ECTBEHHAs peakius Ha
cynbdar-uoH. Haxoxnenue cepel U e€ coeMHEHUN B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOMIEH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIOCOOBI €T0 MPeI0TBPAIICHHS

2.3

OO6mrast xapakTepucTHKa 53JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUA. A30T, paclipoCcTpaHEHHE B IPUPOJIE,
(bu3mvecKkne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupoae. AMMHaK,
ero (Qusmyeckre M XMMHUYECKHE CBOMCTBA, MOJydeHHe M npumenenue. Conu
aMMOHMS, UX (U3WYECKUE U XHMHUYECKHE CBOICTBa, NPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCIIOTa, €€ MOoJydeHHe,
¢u3nueckue M XUMHUYECKHE CBOICTBa (00IIME KaK MpelICcTaBUTEN Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHHil. XUMHUUYECKOe 3arpsi3HEHUE OKpYXKarolle
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO3AyXa, MOYBI
1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukanuu (ochopa, GuzNUECKHe U XUMHUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u docdopHas kucnora, QuMUeckre u
XUMUYECKHE CBOMCTBa, moiyueHue. Vcrmomb3oBanue ¢ocdaTtoB B KadecTBe
MUHEPAIBLHBIX YI00pCHHI

2.5

OO6mas xapakrtepuctuka s1meMeHTOB I[VA-rpynmbl. OcoOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTEMEHUW OKHUCJIEHHUS. YTIEpOJ, aJUIOTPOIHbIC
Moau(UKAIMK, PACIPOCTpaHEHHE B TMpUpOae, (U3MYECKHE W XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yraepona B mpupoje. OKCcHIbl yriepoja,
ux (usmyeckue W XMMHYECKHE CBOICTBa, NEHCTBHE Ha KUBBIE OPTaHU3MBI,
MOJIydeHUE U MPUMEHEHHUE. DKOJIOTUYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumote3a rno0anbHOrO MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
sbdekr. YroiapHas Kuciota U €€ Colu, UX (QU3UYECKHe U XUMHUYECKHE
CBONCTBa, ToNydeHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUICHHOCTH H
CEILCKOM XO3SMCTBE

2.6

[lepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COEAMHEHHSX
yriaepoaa (MeTaH, 3TaH, JTWIEH, AaleTWIEH, 3TaHOJI, T[JMIEPUH, YKCYCHas
kuciora). VX coctaB m xumuueckoe cTpoeHue. IloHsTe O OMOJIOTHYECKH




BAXKHBIX BCIICCTBAX: )KI/Ian, 6em<ax, YI‘JIGBOI[aX — U HuUX pO.HI/I B JXH3HU
yernoBeKka. MarepuanbHOE€ E€OUHCTBO OPraHUYECKUX W HEOPraHMYECKHX
COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue © XUMHUYECKHE CBOWCTBA, TOJyYCHHE W
npumenenue. CoenuHeHus KpeMmHHs B mpupoie. OOmme mpeactaBieHus o0
okcuzae kpemMHusA(IV) u kpemuueBoil kucnore. CUIMKATBI, UX UCHOJB30BAaHUE B
ObITY, METUIIMHE, IPOMBIIUIEHHOCTU. BajkHele cTpouTenbHble MaTepHUaIbl:
KepaMHuKa, CTEKJO, IEeMEHT, OeToH, xene300eToH. [IpoGimembl Ge30macHOTO
MCII0JIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEITHEBHOM JKU3HU

2.8

XUMUYECKUN 3KCIIEPUMEHT: H3ydyeHHEe O0O0pa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJITHOM KHUCIJIOTBI; IIPOBEICHHUE KAa4ECTBEHHBIX PEAKLUN Ha XJIOPHJ-
WOHBl M HAONIOIEHUWE MPHU3HAKOB HX NPOTEKAaHUS; OMBITHL, OTPAXKAIOLIUE
(u3nuecKkue U XMMUYECKHE CBOMCTBA raJlor€HOB M UX COEAMHEHUN (BO3MOXHO
WCIIOJIb30BAHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C 00pasliaMH XJIOPUIOB
(rasoreHn1I0B); O3HAKOMJICHME C oOpa3liaMu cepbl U €€ COCIMHEHHUSIMU
(BO3MOXHO WCIIOJIB30BaHHWE BHUJCOMATEpHUATIOB); HAOMIOJEHHWE TIpoliecca
o0yriuBaHUs caxapa MoJ JEHCTBHEM KOHIEHTPUPOBAHHOM CEpHOM KHCIOTHI,
M3Y4YeHHE XMMUYECKUX CBOMCTB pa30aBlI€HHOW CEpHOI KHCIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cyinb(ar-uoH U HaOJIOAeHHE TMpU3HaKa eé
MPOTEKAHUSI; O3HAKOMJIEHHE ¢ (PU3NUYECKHUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUN (BO3MOKHO HCIIOJIb30BaHUE BHJAEOMATEpUANOB), O00pa3lamMu
a30THBIX U (HochHOPHBIX yIOOpEHUH; MOTyYeHHE, COOMpaHue, paclio3HaBaHUE U
U3y4eHHE CBOICTB aMMHaka, MpPOBEJEHHE KAaueCTBEHHBIX pPEAaKUUH Ha HOH
aMMOHUS M (QochaT-uOH ¥ U3yYEHME NPU3HAKOB HUX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB); M3y4EHHE MOJENIed KPUCTAIIMYECKUX
pewéTok anmasza, rpadura, (QymiepeHa; O03HAKOMIIEHHE C IIPOLIECCOM
azicopOLMK PacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM
IPOTUBOIa3a; IOJIy4eHHe, COOMpaHHEe, PACHO3HABAHUE U H3YyYEHHE CBOMCTB
YIJIEKUCIIOrO Tra3a; IMpOBEJICHHE KadeCTBEHHBIX peakluil Ha KapOoHaT- |
CHJIMKAaT-UOHBl M H3y4€HHE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHHE C
NPOAYKIMENH CHJIMKATHOM NPOMBIIUIEHHOCTH; PEIIEHUE 3KCIEPUMEHTAIbHBIX
3aja4 1o Teme «BaxkHeine HeMeTauIbl U UX COEAUHEHMSD)

Mertanibl 1 UX COCIUHEHUS

3.1

OO0mras xapakTepuCTUKa XUMUYECKHUX JIEMEHTOB — METAJNIOB HA OCHOBAHHMH MX
nosioxenusas B Ilepuoguueckoir cucremMe XuMmu4deckux siemeHtoB J[.M.
MenaeneeBa u ctpoeHust aToMmoB. CTpoeHHre MeTauioB. MeTayindeckas CBsI3b U
METaJUIMYecKasi  KpUCTAUIMYECKass pemérka. JIEKTPOXUMHMUYECKHH  psij
HaIpsHKEHUNA METAJUIOB

3.2

dusnueckue 1 XUMHUYECKUE CBOMCTBa MeTayioB. OOIIHe crnocoObl MOTydeHUs
MeTauioB. [oHATHE O KOPPO3UM METAIOB, OCHOBHBIE CHIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, Yyr'yH, JIOPATIOMUHUM, OpOH3a) U UX NPHUMEHEHHE B
OBITY M MPOMBILIEHHOCTH

3.3

[[lenounble MeTayibl: MoJiokKeHue B Ilepruoanueckoil cUCTEME XUMHUYECKUX
aneMeHToB (.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHUE B IPUPOJIE.
du3nyecKkue 1 XUMUYECKIE CBOKCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIIBI 1
TUOPOKCHABl HATpus M Kaius. [IpruMeHeHHe WIENOYHBIX METAUIOB U HUX
COCIMHEHU

3.4

Illenmouyno3eMenbHbIE META/UIBI MarHuii ©M = KajJdbIUM: MOJOXKEHHE B




[Iepnoanueckoil cucteme xXumudeckux anemeHToB [[.1. Menzeneesa; ctpoeHue
HUX aTOMOB; HAXOXICHUC B IPHUPOAC. dusnyecknue U XUMHYSCKHE CBOMCTBA
MarHus W Kajublivs. Baxuelinve coequHeHUs Kanblus (OKCHJI, THUIPOKCHUI,
coJin). JKEcTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEHU ST

3.5

Amomunmii: nonoxkenue B [leproguueckoil cUCTeMe XMMHYECKHUX AJIEMEHTOB
JI.1. MenneneeBa;, cTpoeHME aTroma; HaxoxkzaeHue B npupone. Pusznyeckue u
XAUMUYECKHE CBOMCTBA AFOMUHKS. AM(OTEPHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
IFOMUHHS

3.6

Kenezo: nonoxenue B [lepuoanueckon cucreme XuMHYeCKUX dnemMeHToB .M.
MeHeneeBa; CTpOCHHE aTOMa; HaxOXKIeHHe B npupone. Dusuueckue u
XMMHUYECKHEe CBOMCTBa xeneza. OKcuapl, THAPOKcHIbl U conu sxenesa(ll) u
xene3a(lll), ux cocras, CBOMCTBA U MOJTyYeHHE

3.7

XUMHUYECKUH 3KCIIEPUMEHT: 03HAaKOMJIEHHE ¢ 00pa3liaMy METaJlJIOB U CILIABOB,
X (U3MYECKHMH CBOMCTBaMM; U3y4EHUE pEe3yJlbTaTOB KOPPO3UHM METAIIJIOB
(BO3MOXKHO WCIIOJIH30BaHUE BHJIEOMATEPHAIIOB), ocoOeHHoCTeH
B3aUMOJICHCTBUSL OKCHJAa KajlblMsig W HaTpus C BOAOHM (BO3MOXKHO
WCIIOJIb30BaHNE BHUAEOMATEPUAJIOB); HCCIIEIOBAaHUE CBOMCTB >KECTKOW BOJIBI;
mpolecca TOpPEeHMsI JKeile3a B KUCIOpoAe (BO3MOXKHO —HCHOJIb30BaHUE
BHJICOMATEPUAIIOB); TIPH3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMi HA WOHEI
(MarHus, xanblus, amroMuHus, nuHka, xenesza(ll) u sxenesa(Ill), memu(Il);
HaOJI0IEHUE M ONMCAHKME MPOLIECCOB OKpAIlMBaHUS IJIAMEHUM MOHAMU HATpPHUf,
Kaauss W Kaublusd  (BO3MOXKHO — HCIOJIB30BaHUE  BHJEOMATEPHAIIOB);
uccieioBaHue aM(OTEpHbIX CBOMCTB TMAPOKCHAA AIOMUHMS U THAPOKCHIA
LIMHKA; PELIEHUE YKCIIEPUMEHTANIBHBIX 3aJa4 10 Teme «BaxxHelne MeTamisl 1
UX COCTUHEHUS»

XUMUS U OKpYXarolias cpeaa

4.1

Hosrie MaTceprajibl U TCXHOJIOTI'NHU. BCH_ICCTBa U MaTtcpualibl B HOBCGHHCBHOﬁ
JKH3HH YeJIoBeKa. XUMUS U 310POBEE. be3omacHoe mcroibp30BaHNe BCHICCTB U
XUMHUYCCKUX peaKHI/Iﬁ B 6I)ITy. HCpBaSI noMomip IMpu XUMHYECKHUX OXKOrax Hu
OTpPAaBJICHUAX

4.2

OCHOBBI ~ DKOJOTMYECKOM  TI'paMOTHOCTH.  XHMMHYECKOE  3arps3HECHUE
okpyxaromeit cpeasl [IJIK. Pors XuMuu B pelieHUH SKOJIOTHYECKUX MPOOIEeM.
[IpupoaHble MCTOYHHUKH YriIeBOAOPOAOB (Yroiib, HPUPOJHBIA Ta3, HedTh),
IPOJYKTHI UX MepepaboTKH, UX POJIb B OBITY H MPOMBIIILIEHHOCTH

4.3

XUMHUYECKUM SKCIICPUMCHT: U3YyUCHUC 06p33HOB MaTCprajioB (CTeKJ'IO, CIIJIaBBbI
MCTAJJIOB, IOJIMMCPHBIC MaTepI/IaJ'IBI)




INPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHON ITPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JEATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;
IIOHUMAaHHE MECTa XUMUU CPEIN IPYIMX €CTECTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPECTUYCCKHUX MCTOAAaX HUCCICAOBAHUA BCIICCTB W HUIYUYCHUSA
XUMHNYECKHX peammﬁ; YMCHHC HCIIOJIB30BaTh MOJCIIN JJIA
00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccnoHATEHON NEATeTLHOCTH, CBA3AHHBIX C XUMUCH U
COBPEMCHHBIMHN TCXHOJIOTUAMHU, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
XAMHYECKOH HAayKH, YTO ITO3BOJIUT OOYYarOIIMMCS paccMaTpUBaTh
XUMUIO Kak cepy cBoeit Oynymie npodeccnoHaaIbHON NeITeTbHOCTH
W ClleNaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQMIBHOTO IMpEeIMeTa
P TIEPEX0/I€ Ha YPOBEHB CPEIHEr0 00IIero 00pa3oBaHUs

Bnagenue cucremMoil XMMHUYECKMX 3HAaHUM W YMEHHE NPUMEHSTH
CUCTEMY XMMUYECKUX 3HAHUM, KOTOpask BKIIOYAECT:

2.1

BOKHEUIIINE XUMHYECKUE TOHSATHUA: XUMHYECKHH DSJIEMEHT, aToM,
MOJIEKyJIa, BELIECTBO, NMPOCTOE U CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTEJbHBIE aTOMHas U MOJIEKYJspHas
MaccChl, KOJMYECTBO BEILIECTBA, MOJb, MOJSIpHAs Macca, MOJISPHBIN
00BbEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb (CpeAHsisl), XUMHUYECcKas
peakius, peakUuud COCIUHEHMS, PEaKUUH pPa3JIoKEHUs, pPeakluu
3aMelIeHUs, peakluuu oOMeHa, TerioBo 3(h@deKkT peakuuu, 3K30- U
SHAOTEPMHYECKHE PEAKIMU, PAcTBOpP, MAaccoBas OISl XHUMHUYECKOTO
JJIeMEHTa B COCIMHEHUH, MaccoBasi J0JIS U MPOIIEHTHAs KOHIIEHTPAIUS
BEIIECTBA B PACTBOPE, PO aTOMa, IIEKTPOHHBIHN CIOW aTOMa, aTOMHAs
opbutanb, paadyc aToMa, BAJICHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMHUYECKAs CBS3b, JIEKTPOOTPULIATEILHOCTD, MOJISIPHAS U HETOJISIpHAS
KOBaJIEHTHasl  CBA3b, HMOHHAs  CBSI3b, METAJUIMYECKas  CBS3b,
KpUCTANIMYecKas pemérka (aToMHas, WOHHAs, MeTaJuIhyecKasi,
MOJIEKYJISIpHAsl), MOH, KATHOH, AHWUOH, DJIEKTPOJIUT U HEDJIEKTPOJIHT,
ANEKTPOJIUTAYECKAs] ~ JUCCOIMAIMS, PEaKIUd HOHHOTO OOMeEHa,
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMHM,  OKUCIUTENb U
BOCCTAaHOBUTEJb, OKHCIIEHUE W  BOCCTAHOBIIEHUE, AJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBIE pEeaKIiH,
CKOPOCTh XUMHUYECKOW peakuuu, Katanuzarop, I[IJIK, kopposus
METAaJUIOB, CIUIABbI

2.2

OCHOBOIIOJIAralOlMe 3aKOHbl XHMHUH: 3aKOH COXPaHEHHsS MaccChl,
nepuoauueckui 3akoH .M. MenneneeBa, 3akOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJipo




2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHUs
NIEKTPOJIUTUYECKON JUCCOLMALIUI

Brnanenue ocHOBaMu XMMHUUYECKON IPAMOTHOCTH, BKIIFOUAOIICH:

3.1

YMEHHE MTPaBUIIbHO UCIOJIb30BaTh U3yUEHHbIE BEIIECTBA U MAaTEPUaJIb
(B TOM uucie MMHEpalbHblE YAOOpEHHUs, METaIbl M CIUJIaBBI,
NPOAYKTHl TEpepabOTKH TPUPOJHBIX HMCTOYHUKOB YIIIEBOJOPOJIOB
(yryig, mpupoJHOro rasa, HeTH) B OBITY, CEJIbCKOM XO34WCTBE, Ha
IPOU3BOJICTBE M IMOHUMaHHE 3HAUYEHUs >KUPOB, OENIKOB, YIJIEBOJIOB
JUIs OpraHu3Ma 4eoBeKa; yMEHUE IPOTHO3UPOBATh BIUSHUE BEIIECTB
U XUMHUYECKUX IPOLECCOB HAa OPraHU3M 4YeJIOBEKa U OKPYKAIOIIYIO

IPUPOJIHYIO CPERY

3.2

YyMEHUE WHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSIMHU JAPYTUX
y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IUYHBIMU MCTOYHHMKAMU HHG(OpMaLuu
N0 XMMHM (Hay4dHasi W HAy4yHO-TIOMYJspHasl JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHMBATh HWH(OpPMAIMI0O O BEIIECTBAX, HX
MpEeBpaIIeHUsX W  MPAKTUYECKOM TPUMEHEHWH U  yMEHHUE
WCII0JIb30BaTh €€ s peleHus yaueOHO-TI03HaBaTeIbHbIX 33124

BJ'IaJIeHI/Ie OCHOBAMH TTOHATHHHOTO arrmapara U CHMBOJHUYCCKOIO
A3bIKa XUMUU JJI COCTaBJIeHUS (HOpMyST HEOPraHMYECKHUX BEIIECTB,
YpaBHEHUH  XMUMHUYECKUX  PEAKIHUM; OCHOBAMH  XHMHYECKOU
HomeHkaTypbl (IUPAC u TpuBHanbHON)

YMeHne oOBSICHATH CBSI3b MOJIOKEHHS 37emMeHTa B I[lepmoamueckoit
CHCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB MW 3apsna sjpa, oOmiee 4Yucio
9JICKTPOHOB), pacHpeleeHUEM dIICKTPOHOB II0 JHEPreTHYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KT U KaJIbIIHS

[IpencraBinenue O  MEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XMUMHUYECKUX DJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIbHOCTH),
OPOCTBIX U CJIOXHBIX BEHIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuomuueckoii cucreme (B MaiblX [MEpHOJaX H  TJIABHBIX
MOJArPYIIAax) U SJIEKTPOHHOTO CTPOCHHUS aTOMa

YmMmenue knaccuuuupoBarth:

7.1

XHUMHNYCCKHEC JICMCHTBI

7.2

HCOPraHMYCCKUC BCIICCTBA

7.3

XUMHYCCKHUEC PCAKIINUN

YMeHHE ONpeAecIATh:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJIICHUA XUMHWYCCKUX 3JICMCHTOB, 3apsn
HOHa

8.2

BUJI XHMHUYECKOM CBSI3M U THII KpHCTaHHquCKOﬁ CTPYKTYPBI B
COCOAUMHCHUAX

8.3

XapaKTCp CPCaAbl B BOAHBIX paCTBOpPAX BCIICCTB (KI/IC.IIOT, OCHOBaHHﬁ)

8.4

OKHCIIUTCIIb U BOCCTAHOBHUTCIIb

YMmenue XapaKTCpru30BaTh (I)I/I3I/I‘-ICCKI/Ie 1 XMMHYECKHUE CBOMCTBA:

9.1

MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOA, TpaduT, ammas,
KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUil, KaJaWii, MarHui,




KaJIbLIUM, aJTIOMUHUM, KEJIE30)

CJIOKHBIX BEILECTB, B TOM YHCJIE€ HUX BOJHBIX PAacTBOPOB (BOJA,
aMMHaK, XJIOPOBOJOPOJ], CEPOBOJOPOJ], OKCHIbI M THUIPOKCH]IBI
meramuioB [-IIA rpymnm, amomunus, meau (1), mmunka, xeneza (I u

9.2 I1T), oxcuaer yraepona (II u IV), kpemuus (IV), azota u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucrasi, a3oTHasd,
(hocdopHasi, yroiapHasi, KpeMHHAEBAsE KHCIIOTA U UX COJIH)
NPOTHO3UPOBATh W XapaKTEPH30BaTh CBOICTBa  BEIIECTB B
93 3aBHCHMOCTH OT HMX COCTaBa M CTPOCHUS, NMPUMEHEHHE BEIIECTB B
' 3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXHOCTh MIPOTCKAHMS XUMUYIECKHIX
TIPEBPAICHUI B Pa3JIMYHBIX YCIOBHIX
10 YMeHne coCTaBIsATh MOJICKYJISIPHBIE U HOHHBIE YPaBHEHUS PEaKINi, B
TOM YHCIIE:
10.1 peakiuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUI
103 WUTIOCTPUPYIOIINX ~XMUMHUYECKHE CBOWCTBA HM3YYEHHBIX KIIACCOB
(Tpymn) HeOpraHWYEeCKUX BEUIECTB
10.4 MTOATBEPIKTAIONUX TCHETHUECKYIO B3aUMOCBSI3b MEXTy HUMH
11 YMeHue BIUUCIITh (IPOBOAUTH PACUEThI):
111 OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJII0 XUMHYECKOTO AJIEMEHTA B COSAMHEHUHU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB
11.4 0 YypaBHEHHUSM XHMHUYECKUX pEaKIMH M HaXOIUTh KOJIUYECTBO
BelIeCcTBa, 00bEM U MacCy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bianenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMo3HaHWS  (HaOmrojaeHue,
121 U3MEpEeHHE, SKCIIEPUMEHT, MOICIUPOBAHUE) IIPU U3YYECHUH BEIIECTB U
XUMHYECKUX SBJICHUH; yMeHHe c(hOopMynupoBaTh MpolieMy u
PEJUIOKUTH MYTH €€ pelIeHus
122 Oe3omacHON pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKON
MOCY/IOH U J1abopaTOpHBIM 000pyIOBaHUEM
npaBHJIaMy 0€30MacHOTO OOpAIEHUs C BEIIECTBAMU, UCTIOIb3YEMbIMU
B TMOBCEHEBHOM XKM3HU, MPAaBUIIAMH MOBEACHUS B LIEISIX cOepeKeHus
123 3I0POBbsI M OKpYKAIOUIEl MPHUPOAHON Cpelbl; TMOHUMaHuEe Bpeaa
(omacHOCTH) BO3JCHCTBUS Ha >KMBBIE OPraHU3MBI OMPEIeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUS
13 Hanvnune mpakTH4ecKMX HABBIKOB TUIAHUPOBAHMSI U OCYIIECTBIICHUS
CJICAYIONIMX XUMHUECKUX IKCIIEPUMEHTOB:
U3y4eHHE U ONMHCcaHue (PU3NYECKUX CBOMCTB BEILECTB; O3HAKOMJICHHE
13.1 ¢  (GuU3NYECKUMH W  XUMUYECKHUMH  SIBICHUSIMHU;  OIIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUSI XUMUUYECKUX PEaKITUil
13.2 U3y4yeHHe croco00B pa3JeNieHus cMecel
NOJydeHUEe KHUCIOpOoJa M M3Yy4YeHHE €ro CBOMCTB; IOJIydyeHHE
13.3 BOJIOPOJIa U U3YYEHHE €r0 CBOWCTB; MOJYYEHHUE YIIIEKHCIIOro rasa u

H3YUYCHHUC €TO CBOﬁCTB; MOJIY4YCHHUC aMMHAKa U U3YUCHHUC CTO CBOICTB




13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM J0JIed
pacTBOPEHHOTO BEIIECTBA

13.5

MPUMEHEHUE WH]JIUKaTOPOB (;takmyca, METUJIOPAHIKa u
(denondranenna) s ompeAeNeHUs XapakTepa Cpeibl B PacTBOpax
KHUCJIOT U LIeoYei

13.6

WCCIICIOBAHUE W OINUCAHHE CBOWMCTB HEOPraHWYECKHX BEILIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aMMOJCWUCTBHS KHCIOT C METaJLUIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMU; TMIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMIL;
BBITECHEHHE OJHOINO MeTajula JPYTMM M3  pacTBOpa  COJIU;
uccienoBaHue aM(OTEpPHBIX CBOWCTB THUIPOKCUIOB ATIOMUHUS U
1005050¢:]

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTMHEHUI; «INEKTPOIUTUYECKAS
quccomuanusay; «BaxHeWIme HeEMETamiabl W WX COCIUHCHUSY,
«BaskHeHIIMe METAIUTBI U X COSTMHEHMS

13.8

XUMHAYECKHE  OKCIEPUMEHTHI,  WUTIOCTPUPYIOIIAE  MPH3HAKH
MPOTEKaHMsI PEaKIMii MOHHOTO OOMEHa;, KaueCTBEHHBIC pPEaKIuh Ha
MPHUCYTCTBYIOIIME B BOTHBIX pPAcTBOPAaxX HMOHBI: XJIOPHI-, OPOMHUI-,
noauna-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJPOKCHI-NOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aTIOMUHHUS,
xkenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYwmenue:

14.1

OPEJCTaBISATh PE3YyNbTaThl AKCIEpUMEHTa B (¢GopMe BBIBOJOB,
JOKa3aTeNbCcTB, TpaUKOB W TaOMMI] U BBISBIATH SMIUPHUUECKUE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MEXKAY pPCalbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMHU
ABJICHUSAMM U IIpoLEeCCaMu, IIPOUCXOIAINMHA B MaKpO- 1 MUKPOMHPE,
O00BACHATH IIPUYIKUHBI MHOFOO6paSI/IH BCIICCTB




HEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObl pa3/iesieHus: cMecei

1.2

ATOMBI WH MOJICKYIJIBI. Xumunueckue dieMeHTHl. CHMBOJIBI  XMMHYECKHX
OJICMCHTOB. HpOCTI)Ie " CJIOKHBIC BCIIICCTBA.

1.3

Xumndeckas Gopmysa. BaleHTHOCTh aTOMOB XMMHYECKHX 3IeMeHTOB. CTeneHb
OKHCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OtHOocHuTelIbHAg aTOMHAasg Macca.
OtHocHTEILHAS MOJICKYJIApHas macca. MaccoBas 40 XHMHYECKOI0 3JIEMEHTA
B COCIMHCHUN

1.5

KonuuectBo BemectBa. Monb. MomsipHas macca. MousipHblii 00BEM Ta30B.
BzanmocBsa3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAWMHUILL BEIICCTBA

1.6

®u3nuecKkue U XUMUYECKHE SIBJICHUSA. XUMUYECKas Peakuus U e€ INpU3HaAKH.
3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKHE YPAaBHEHUS

[lepnognueckuit 3akoH u Ilepuonnueckas cucreMa XUMHYECKHX JJIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sneMentoB JI.M.
MenneneeBa. [lepuoasl U rpynmbl. @U3NYECKUN CMBICIT TOPSAKOBOIO HOMEPA,
HOMEPOB NEPUOIa U TPYIIIBI 3JIeMEHTa

2.2

Crpoenune atomoB. CocTaB aToMHBIX saep. M3otombl. DnekTponsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XHUMHYECKUX DIIEMEHTOB
[Tepuonnueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IEPUOA0B, Kallusd, KaJlbIusi (pazu/lyca ATOMOB, JJICKTPOOTPpHULIATCIBHOCTH,
MCTAINIMYECKUX N  HCEMCTAJNIMYCCKHUX CBOﬁCTB) n HX COGI[I/IHGHI/Iﬁ B
COOTBETCTBHH C IIOJIOKCHUEM DJJIEMCHTOB B Hepnom/lqecxoﬁ CUCTEME U
CTPOCHHEM UX ATOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuyeckass cBsi3b. KoBaneHTHass (moJisipHasT M HEMOJSIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XUMUYECKHMX  JJIeMEeHTOB.  VoHHas  CBs3b.
Mertannnydeckas CBS3b

3.2

Tunel KpucTaUIMYECKUX pPEmETOK (aTOMHAs, HOHHAs, MeTajlInyecKas),
3aBUCHMOCTb CBOMCTB BEIl€CTBA OT THMA KPUCTAUIMUECKOW PEIIETKH U BUAA
XUMUYECKOM CBSI3U

Baxwueiiiune MNpEACTAaBUTCIIN HCOPraHNMYCCKUX BCHICCTB. Hemeramnel u wux
CO€OUHEHMS. MeTalibl U UX COSINHECHUS

4.1

Knaccudukanus u HOMEHKIaTypa HEOPTaHMYECKUX COEIWHEHHUH: OKCHJIOB
(coneobpasyroriue: OCHOBHBIE, KHUCIJIOTHBIE, am(poTepHbIEC) u
HecoJieoOpa3yoInue; OCHOBaHWUN (LIENOYM W HEPAaCTBOPUMBIE OCHOBaHUs);
KHCTOT  (KUCIOpOJCOoAepX alue ¢ OSCKUCIOPOIHBIC, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CPETHUX U KHUCITBIX)

4.2

@u3znyeckue U XUMHUYECKHE CBOWCTBA MPOCTBIX  BEIECTB-HEMETAJJIOB!
BOJIOPO/Ia, XJIOPa, KUCIIOPOJIa, Cepbl, a30Ta, Gpocdopa, yriepoa, KpeMHHUs

4.3

dusnueckue M XUMHUYECKHE CBOMCTBA IMMPOCTBhIX BCIICCTB-MCTAJUIOB: JIMTHA,




HaTpHsl, Kajlus, Mardus U KajiblMs, aJlOMUHUS, XkKeje3a. DJIEKTPOXUMUYECKUM
PsL HAIPSKEHUN METalIOB

4.4

dusnueckue ¥ XMMHYCCKHE CBOMCTBAa BOJOPOJIHBIX COCJAMHEHHH HEMETAUIOB:
XJIOPOBOJIOPOA, CEPOBOIOPOIa, AMMHAKA

4.5

®duznyeckue U XUMHYECKHE CBOMCTBAa OKCHI0B HeMerawioB: cepbl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(1V). Ilonyuenune
OKCHJIOB HEMETAJUIOB

4.6

Xumnueckue cBoictBa okcunoB: MeTamwioB [A-IIIA rpynn, nunka, memqu(Il) u
xenesa(ll, IT). [Tonydyenne OKCUI0B METAIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHWM M aM(OTEPHBIX TUIPOKCUIOB (HA MpPUMEPE
TUAPOKCHIOB QJIIOMUHUA, >Kene3a, MuHKa). [lomydeHue ocHOBaHUN |
aM(OTEepHBIX THAPOKCHUJIOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJTHOW, CEPOBOJIOPOAHOM,
CEpPHHUCTOM, CepHOM, a30THOH, (hochOpHOU, KpPEeMHHEBOH, yrojbHOU. OcoObie
XUMHUYECKAE CBOWMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIIOT.
[Tony4yenue kuciaoT

4.9

OO6mme XuMHUYECKHe CBOMCTBA cpenHux coJiel. [lomydenne conei

4.10

[Monyuenue, coOupaHue, pacrno3HaBaHHE BOJOPOJA, KHUCIOPOJa, aMMHAKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu

411

[Tonyyenne amMmmuaka, cepHON M a30THOW KUCIOT B MPOMBINIIEHHOCTH. O01mume
CHOCOObI OJTYYESHHS] METAJUIOB

4.12

I'enetnueckas CBSI3b MCXKAY KlTaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMHUuecKux peakiuuil Mo pa3IMyHbIM MPU3HAKAM: [0 YUCIY U
COCTaBY Y4YaCTBYIOIIMX B pEaKIUU BEIIEeCTB, MO TeIIoBoMy 3ddexTy, 1o
U3MEHEHHUIO CTENEHEeH OKUCICHHSI XUMHUYECKHUX 3JIEMEHTOB

5.2

TennoBoit 3hHEeKT XUMHUUYECKON PEeaKIuy, TEPMOXUMHUUECKHE YpaBHEHUSA. DK30-
U DHJIOTEPMUYECKHE peakiuu. TepMOXUMUUECKHe ypaBHEHUS

5.3

OXHUCIIUTEIIFHOBOCCTAHOBHUTEIIbHEIC pE€aKknum. OKHCINUTEIN U BOCCTAaHOBUTEIM.
Hpoueccm OKHUCJICHUA U BOCCTAaHOBJICHUA. :‘)HCKTpOHHBIﬁ OanaHc
OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM pC€aKuuun

5.4

TeOpI/IH BHGKTpOHHTquCKOﬁ Jucconnanmnu. KaTI/IOHBI, AHHNOHBI. BHCKTpOJ'II/ITbI u
HCOJICKTPOJIUTLI. CunbHBIE U cIa0bIe QJICKTPOJIUTEI. CreneHb JUuCCcolralnu

5.5

Peakuuu moHHOTO obMeHa. YciaoBus IIPOTCKAHUA peaKHHﬁ HMOHHOI'O O6MCHa,
IIOJHBIC U COKpaH_IéHHbIC HOHHBIC YPABHCHUS peaKHHﬁ

XUMHs U OKpy’Karolas cpeja

6.1

BemectBa u Marepuajibl B MMOBCEJHEBHOM JKM3HM 4YeJIOBEeKa. be3zomacHoe
HCIIOJIb30BAHUEC BCIHICCTB M XHUMHUYCCKHX peaKHHfI B J'Ia60paTOpI/II/I u 6BITy.
HepBaﬂ IIOMOIIb ITPHU XUMHYCCKUX 0KOI'aX U OTPABJICHUAX

6.2

XUMUYECKOE 3arps3HEHHE OKpYyXaromied cpeapl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MPeIOoTBpPAIICHHS
[IpenenpHass momyctumas koumeHtparus BemectB (IIJK). Pomp xumuum B
pEIIeHUH DKOJIOTMYECKUX TMpobreM. YcCuieHue MapHUKOBOTO dddekra,
pa3pylIeHHe 030HOBOIO CJIOS

6.3

[Ipumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHHUs U UX COEAWHEHHH B
ObITY, MEAWIMHE, MPOMBIIUIEHHOCTH U CelbCKOM XoazsiicTBe. Ilpumenenue
METAJUIOB M CIUIaBOB (CTaslb, YYI'yH, MIOPAIOMUHHUH, OpoH3a) B OBITY U




MMPOMBIINIJICHHOCTH UX COCHHHGHHﬁ. ITonsarue o KOppO3HMHU MCTAJUIOB, OCHOBHBIC
crocoOBbI 3aIIUTHI UX OT KOPPO3HHU

[IpupomHbIE HCTOYHUKU YIIIEBOAOPOAOB (Yrojib, MPHPOIHBIA Ta3, HEPTh),

6.4 MIPOJIYKTHI X TiepepaboTku (OCH3MH), UX POJIb B OBITY ¥ MPOMBIIIICHHOCTH
[lepBoHayanbHble TMOHATHA 00 OPraHWYECKUX BEIIECTBAX KaK O COCIMHEHHUSX

6.5 yriieposia (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHAsl KUCIIO0Ta).
[onsiTre 0 OUOTOTUYECKN BaKHBIX BELIECTBAX: JKUpaX, OENKaX, yriaeBoaax — U X
POJIH B )KHU3HU YETOBEKA

7 Pacuérnr:

7.1 1o popMynaM XUMUYECKUX COETMHEHUN

7.2 Macchl (MaccoBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHUYECKIM YPABHCHHSIM




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET



