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IHOACHUTEJIbBHAS 3AIINCKA

[IporpamMmma 1Mo XMMHUHU OCHOBHOTO 0011eT0 00pazoBanms (yriryOJEHHBIM YPOBEHB) COCTABJICHA Ha
OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHUS OCHOBHOW 0OOpa30BATENbHOW MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacrtaBieHHbx B PI'OC OO0, ¢ yuetom (denepanbHOil paboueli mporpaMMbl
BOCITUTAHMSI.

[IporpaMMa mo xuMuu paszpaboTaHa C LETbI0 OKa3aHUS METOJAMYECKON IMOMOIIU YYHUTENI0 B
co3anuu pabodelt mporpaMMel IO Y4eOHOMY TTPEIMETY.

[IporpamMma no xumuu Ja€T MpeCTaBICHUE O LEsIX, OOIIel cTpaTeruy 00y4eHus, BOCIUTAHUSI 1
pa3BUTUS OOYYAIOMIMXCS CPEICTBAMU YYE€OHOTO TpEaMeTa, OMpelesieT 00sS3aTelnbHOe IMPEAMETHOES
CoJiep’KaHue, ero CTPYKTypy MO pas3eliaM U TeMaM, paclpeaesieHHe MO KiaccaM, PEKOMEHIYEeMYIO
MOCIIEAOBATEIHHOCTh HM3YYCHHSI XHUMHU C YYETOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKM y4eOHOro Tmpoliecca, BO3PACTHBIX OcoOeHHOocTel oOyuaromuxcs. B mporpamme mno xumuu
VUUTHIBAIOTCS BO3MOXXHOCTH YY€OHOTO TpeaMeTa B peanu3alud TPeOOBaHWN K TUIAHUPYEMBIM
JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yibTaTaM OO0y4YeHHs] U B (JOPMUPOBAHUU OCHOBHBIX
BHJIOB Y4€OHO-TI03HABATEIBHOM JACSITEIBHOCTH 00YJArOIIErocs 10 OCBOCHHUIO YyUeOHOTO COJIepKAHUSI.

W3ydyenne XuMHM Ha YpOBHE OCHOBHOTO oOIIero o0pa3oBaHusi OpPUEHTHPOBAHO Ha
OOIIEKYNbTYPHYIO MOATOTOBKY, HEOOXOJUMYIO [JIsi BBIPAOOTKHM MHPOBO33PEHUYECKHX OPHEHTHUPOB,
Pa3BUTHS UHTEIUICKTYAJbHBIX CIOCOOHOCTEH ¥ HHTEPECOB 00YJAIOIINXCS, HA MIPOIOJDKCHIE O0YICHHS Ha
YpPOBHE CpeAHero oo1iero oopazoBaHusl.

3HaHWE XUMHUHU CIY’)KAT OCHOBOH isi (DOPMHPOBAHHSI MHPOBO33PEHHS OOYyYaroerocs, ero
MPEJICTABJICHU O MaTepHallbHOM EIMHCTBE MHpA, BAXKHYIO DPOJb UIpaloOT (GopMmupyeMmble XUMHEH
MIPEJICTABJICHHUSI O TPEBPANICHHUSX SHEPTHMH W BEIICCTB B TMPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, SHEPreTUYECKOW, MPOJOBOJILCTBEHHOM
mpo0sieM, TPOOIEMBbI IKOJIOTUYECKON O€301TaCHOCTH, TPOOIJIEM 31pPaBOOXPAHECHHS.

N3yuenune xumuu:

CIIOCOOCTBYET pealli3allid BO3MOXKHOCTEH I CaMOpPa3BUTHS W (POPMUPOBAHUS KYJIbTYPHI
JTUYHOCTH O00YYaroIIUXCsl, UX 00IIeH U (YHKIIMOHATBHOW IPaMOTHOCTH;

BHOCHT BKJIQJ B (DOPMHUPOBAHNE MBIIIJICHHUS ¥ TBOPYCCKUX CIIOCOOHOCTEH 00yJaroIuXcsi, HABBIKOB
UX CaMOCTOSITENIbHON Y4YeOHOUM IesSTeNbHOCTH, JKCHEPUMEHTANbHBIX W HCCIEI0BATENbCKUX YMEHHI,
HEO0OXOIMMBIX KaK B ITOBCETHEBHOM JKU3HH, TaK U B IPOPECCUOHATHLHON NeSITEILHOCTH;

3HAKOMHUT CO CHenu(pUKON HaydyHOTO MBIIUICHHS, 3aKIaJbIBa€T OCHOBBI MPEACTAaBICHUN O
€IMHCTBE MPUPOJIBI M YEJIOBEKa, SBJSICTCS KIFOYCBBIM ITArioM B (DOPMHPOBAHUHU €CTCCTBCHHO-HAYYHOM
IPaMOTHOCTH O0yYaroIINXCs;

Croco0CTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBCHHO-HAYYHBIM 3HAHHSIM, K
MIPHUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHKHe 00YJarOIIUXCS.

JlaHHBIC HANpaBJICHHUS B OOYYCHHH XMMHH OOCCIICYMBAIOTCS CIICIU(DHUKON COJlepKaHus TIpeaIMeTa,
KOTOPBIA SBIIETCS TENAarOrH4ecKd aJanTHPOBAHHBIM OTPAKEHHEM ONPEACNICHHOTO STama pPa3BUTHUS
XUMHUH.

YrnyOn€HHBIH Kypc XHMHUU OCHOBHOTO 0OIEro oOpa3oBaHUS OPHEHTUPOBAH HAa OCBOEHUE
OOyJarONUMUCS CHUCTEMBI TIEPBOHAYAIBHBIX IOHATHH XHMHH, OCHOB HEOPTaHWYECKOW XHMHH,
OCHOBOTIOJIATaoIUX MPEACTaBIeHU OOIe XUMUU U OTAEIbHBIX 3HAYMMBIX MOHATUN OpraHMYeCKOn
XUMUH.

CtpykTypa coaepKaHusi MPOTrPaMMBbI 10 XUMHH COPMUPOBAHA HA OCHOBE CHCTEMHOTO MOJIX0/a K
e€ uzydenunro. CoJiepkaHue CKIIQJBIBACTCS U3 CUCTEMBI IMTOHATHI 0 XUMUYSCKOM 3JIEMEHTE U BEIIECTBE U
CUCTeMBl TIOHATHA O XHMHUYecKOoW peakmuu. OO0€ OTH CHCTEMbl OPTraHU30BAaHBI IO TMPUHIUITY
MOCJIEI0BATENBHOTO PAa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEICTABICHUIM Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJISIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuonnueckoro 3akona J[.M. MeHzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

YUEHUS O CTPOSHUU aTOMa M XUMUYECKOU CBSI3H;

MpeICTaBICHUM 00 3IEKTPOIUTUYECKOM TUCCOLMAIIMU BEIIECTB B pacCTBOPax;

0 XUMHUYECKON KHHETUKE U TEPMOIMHAMUKE.

B ocHOBY TeopeTHuecKkuX 3HaHUN MOJIOKEHBI SMIIUPUYECKH MOTY4YeHHbIE (akThl. TeopeThuueckue
3HAHUS PA3BHBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYTOMY M OOECIIEUMBAIOT 00YJarOIIUMCS



BO3MOYKHOCTb OOBSACHATH U IIPOTHO3UPOBATH CBOWCTBA, CTPOCHUE M 00JaCTH MPAKTUYECKOTO IPUMEHEHUS
U3Y4aeMBbIX BEILECTB.

OcBoeHne cozepkaHus MPOrpaMMbl IO XUMHMH MIPOUCXOIUT C UCIOJIb30BAHUEM 3HAHWH U3 paHee
M3YYEHHBIX YYEOHBIX MPEAMETOB: OKpYXKAIOMMKA MHUp, Ouonorus, ¢us3MKa, mMaremaTuka, reorpagus,
TEXHOJIOTUSl, UCTOPHSL.

[IporpamMma ocHOBHOTO 001eTO 00pa3oBaHus MO0 XUMuH (YryOnEHHBIA YPOBEHb) OPUCHTHPOBAHA
Ha coxpaHeHue (QYyHIAMEHTAJIBHOIO XapakTepa oOpa3oBaHMs, cHenu(UKM yuyeOHOro mnpeaMera U
o0ecrieyeHre YCIemHoro o0y4eHus: Ha CIEAYIOIIeM YpoBHE oOpa3oBaHus. B mporpamme mo Xxumuu
peanu3yercss pa3BUBAIOLIAs M IpaKTHYECKas HAIPABJICHHOCTb OOYYEHUS XUMHUH, JU(QepeHnuranus
00y4eHHs, BKIIOYAIOMAas NPOPUIEHYIO MTOATOTOBKY 00YYaIOUINXCS U TIOCIEYIONIee CaMOOPECICHHE B
BbIOOpE HaIpaBieHUs 00yueHHsI B TPO(QUIBHBIX Kilaccax.

VYray6néHHoe u3yuyeHne XuMHH CIIOCOOCTBYET pean3aliy 3aa49 MpohecCHOHATbHON OpUEHTAITH
U HampaBJICHO Ha MPEJOCTABICHUE BO3MOKHOCTH KaXXAOMYy OO0ydYarooleMycsi MpOsSBUTb CBOHU
MHTEIJUICKTYaJIbHbIE U TBOPYECKHE CIIOCOOHOCTH MPU U3YYCHHH y4eOHOTrO MpeaMeTa, HeOOXOIUMbIE JUIS
IPOAOIDKEHUs 00pa30BaHus U JajlbHEHIeH Tpy10BOH A TEeIbHOCTH.

[IporpamMa 1o xumuu (yriyOJIEHHBIM YpPOBEHb) IIpEeJHAa3HAu€Ha JJIs HCIOJIb30BAHUS B
00pa3oBaTeNbHBIX OpPraHU3alMAX, pealu3yIOIUX MporpaMmbl JU(GepeHIMpOoBaHHOrO (yri1yOaEHHOTO,
pOoGUIBHOr0) U3yYeHHs OTJCNIbHBIX YU€OHbBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa30BaHMsL.

OOpasoBarenbHble (DYHKIMM XHMWHW, HW3Y9aeMOW Ha YIJIyOJIEHHOM YpOBHE, pEau3ylIoTCS B
nporecce (OPMHPOBAHUS 3HAHUM OCHOB XHMMHYECKOM HaykM Kak o00JaCTU COBPEMEHHOIO
€CTECTBO3HAHHUSA, 00JACTH IMPAKTHUUECKON AESITEIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MHUPOBOMU
KyJIbTYphl. 3ajada y4eOHOro mnpeaMeTra COCTOMT B (POPMHPOBAHUU CHUCTEMbl XUMHUYECKUX 3HAHUM —
BOXHEUIINX (DAKTOB, TOHITHH, 3aKOHOB M TEOPETHYECKHX IIOJIOKEHHH, TOCTYIMHBIX 000O0IIeHUI
MHUPOBO33PEHUYECKOI0 XapaKkTepa, SA3blka HAayKH, B NPUOOIIEHUMU K HAyYHBIM METO/aM I03HaHWS MpU
U3Y4YEHUH BELIECTB M XUMHUYECKUX peakiuil, (OpMUPOBAHUU M PA3BUTHUH MO3HABATENIbHBIX YMEHHMH U
CIOCOOOB JEATEIBbHOCTH M UX NMPUMEHEHUM B Y4eOHO-IO3HABATENbHON M yueOHO-MCCIIEe0BATENbCKOM
JesITeIbHOCTH, OCBOEHUH IPAaBUJI OE€3011aCHOT0 OOpaIlleHHsI ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HU.

Ienn wn3ydyeHUs XMMHUU OTPa)KAIOT HAMNPABICHHOCTh OOyYeHHs Ha pa3BUTHE U CaMOpPa3BUTHE
JUYHOCTH, (popMHpOBaHHE €€ UHTEIJIEKTa U 001Iel KyJIbTYypHI.

N3ydyeHne XMMUM HAIIpaBJIEHO Ha JOCTHKEHUE CIEAYIOIUX LIETEH:

(¢bopMHpOBaHME HMHTEIUIEKTYaJdbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMIO,
COTPY/IHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PpEIIeHUH, CIOCOOHOM aJanTupoBaTbcs K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

(dbopMHpOBaHHE CHCTEMBl XUMHYECKUX 3HAHUHM KaK KOMIIOHEHTa €CTeCTBEHHO-HAYYHOM KapTHHBI
MHUpa, KaK OCHOBBI ISl TIOHUMAaHUS XUMHYECKOW CTOPOHBI SIBJIEHUH OKPYXKAIOLIEr0 MHpa, OCBOCHHE
A3bIKA HAYKU;

npuolIieHne o0yyaromuxcsd K CaMOCTOATENbHOM IO3HABaTEeNbHOM U HCCIEA0BaTEIbCKOM
JeSTeIbHOCTH, K HAYYHBIM METOJIaM MO3HaHHUs, (HGOpMUPOBAHHE MOTHBALIUU U Pa3BUTHE CIIOCOOHOCTEN K
W3YYEHUIO XUMUH,

¢dopmupoBanue o0mel (QyHKIIMOHAIBHOW M €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, B TOM YHCIE
YMEHHM OOBSCHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUPA, UCIOJb3YS 3HAHUS U OIIBIT, [TOJyYE€HHbIE
IpU M3YYEHUU XUMHHU, MPUMEHSATh UX NPH PELICHWU IMPOoOJieM B MOBCEIHEBHOW KU3HU U TPYJOBOMH
NesITeNIbHOCTH;

pa3BUTHE y 00YyJaloIUXcs MHTepeca K M3y4eHUI0 XUMHU U cdepaM AeaTeNbHOCTH, CBI3aHHBIM C
XUMHEH, MOTHBAallMsi K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO NpouiIs U HalpaBI€HHOCTH
JanbHeHIero ooyueHus;

OCO3HAHME [ICHHOCTU XUMHUYECKUX 3HAHUH B )KU3HU UE€JIOBEKA, MIOBBILIEHUE YPOBHS IKOJIOIMUECKON
KYJIbTYpbI, HEIPUATUE NEHCTBUMN, IPUHOCSIUX BPE] OKPYKAIOLIEH Cpeie U 310pOBbIO JIIOEH;

npuoOpereHne OOy4arOIMMUCS OIbITa CaMOIO3HAHMSA, KIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIHI ), HEOOXOIMMBIX JJISl pa3JIMYHBIX BUJOB JCSATEIbHOCTH.

Ha yrny6nénnoe n3ydenue yaeOHoro npeamera «Xumus» orpoautes o 102 gaca B 8 n 9 kimaccax
(3 yaca B Henenio), Bcero 204 yaca 3a Ba roja 00yueHHUS.



COJEPKAHUE OBYYEHUA
8 KVIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

Xumusi — BaxHasi 00JIaCTb €CTECTBO3HAHUS U MPAKTHUYECKOM JIeATeIbHOCTH 4YesioBeka. [Ipenmer
xumud. Ponb xumuu B >ku3HHM yenoBeka. Kpartkue cBeneHusi 00 MCTOpUM BO3HUKHOBEHUS M Pa3BUTHUS
XUMHHM. XUMUSA B cUCTeMe HayK. Tena u BemecTtBa. PU3HMYECKHME U XMMUYECKUE CBOMCTBA BELIECTB.
ArperatHble COCTOSIHMS BewlecTB. [IOHATHE O TEOPETHYECKHX M 3MIUPHUYECKHX METOJax ITO3HAaHUS B
€CTeCTBEHHBIX HaykaXx. [IpencTaBieHusl 0 HAyYHOM MMO3HAHWU HA SMIIMPHUYECKOM ypPOBHE: HAOIIOACHHE,
MU3MEPEHHE, SKCIIEPUMEHT, MOJEIMpPOBaHUE, BbluucieHHE. lIpencraBieHuss o HaydyHOM IIO3HAHUM Ha
TEOPETUYECKOM YpPOBHE: Hay4HbIe (DaKThl, IpoOIeMa, TUIIOTe3a, TEOPHs, 3aKOH.

A3pik xuMun. CTOYHUKN XUMUYECKON MHPOPMAITIH.

[TonsiTne o w™eromax pabOTBl € XUMHUYECKHMH BemiecTBamMu. (OOopynoBaHHE IIKOJILHOM
xumuueckoi maboparopuu. IIpaBuna Oe3omacHoro oOpallieHus C BEIIECTBAMU M J1a0OPAaTOPHBIM
o0opyoBaHUEM.

UYuctele BemiecTBa U cMmecH. I[lpuponHbie cMecu: BO3AyX, HMPUPOIHBIA Ta3, HEDTh, MPUPOIHBIE
BOJbI, TOpPHBIE MOPOAbI U MUHEpasbl. [IOHATHE O TOMOTEHHBIX M TeTEPOTreHHBIX cMecax. CrocoOsl
paznenenus cmeceil. OUnCcTKa BEIIECTB.

BemectBa u xuMuueckue peakuuu. ATOMBI U MOJEKYJIbl. XHUMUYECKHUE 3J€MEHTbl. CHMBOJIBI
XUMUYECKUX dyeMeHToB. [IpocThie M clokHbIE BemiecTBa. MeTaiibl U HeMeTauibl. Bermiecta
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOI'O CTPOCHHSI.

Xumudeckas ¢opMyna. BaneHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH TIOCTOSHCTBA
cocraBa BemiecTB. OrmnpeneneHue BaJCHTHOCTH 3JIEMEHTOB IO (opmyrnaMm OMHAPHBIX COENWHEHUN U
cocraBieHre (OpMys OMHAPHBIX COEJAMHEHUN IO BAJEHTHOCTU 3JeMEHTOB. OTHOCHUTENIbHAs aTOMHas
Macca. OTHOCHUTENbHAsT MOJEKYJsIpHass Macca. MaccoBasi A0S XMMHYECKOTO 3JIEMEHTa B COCIUHEHUH.
Haxoxnaenue npocreiimeit (opMyIibl BelecTBa IO MacCOBBIM JOJISIM 3JIEMEHTOB.

KonunuectBo BemectBa. Moabs. MonsipHas macca. B3auMocCBsi3b KOJMYECTBA, MacChl M 4YHCIIA
CTPYKTYPHBIX €IMHUI] BemiecTBa. PacdyeTsl mo gopMynamM XMMHUYECKHX coeAnHEeHuN. MomsipHas macca
cMecu BemiecTB. MoJibHast A0S XMMHUYECKOro 3JIeMEHTa B coeauHeHuu. Haxoxknaenwe mnpocrenineit
(hopMyIIBI BEIIECTBA MO MOJIBHBIM JIOJISIM DJIEMEHTOB.

®u3nyuecKre U XMMUYECKHE SIBIICHUA. XUMUYECKasl peaKkius U €€ MPU3HAKU. Y CJIOBUS MPOTEKAHUS
XUMUYECKUX PEAKIUN. 3aKOH COXPAHEHUs MAacCChl BEIIECTB. ATOMHO-MOJICKYJIsipHas Teopus. JKu3Hb u
nestensHocTh M.B. JlomoHOCOBa. XyUMHYeckue ypaBHEHHUs. THIBI XUMHUYECKUX peakluil (COeTUHEHUS,
pa3ioXKeHus, 3aMellleHus, oOMeHa). PacueTsl Mo XMMUYECKUM ypaBHEHUSIM.

DKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB W SIBJICHUU. 3HAKOMCTBO C XMMHUYECKOW MOCYAOU, C
npaBWwiaMd paboThl B J1a0OpaTOpUU U TpueMaMu oOpaiieHus ¢ JabopaTopHBIM 000PYJOBaHHEM.
W3ydyenne u omnucanue (U3MUECKUX CBOKMCTB OOpa3IOB HEOPTaHUYECKUX BEIIECTB — METAIUIOB H
HeMmeTaisioB. Habmonenue ¢usnueckux (IUiaBieHHE BOCKA, TasHUE JIb/la, PAaCTUPAHUE caxapa B CTYIKE,
KUIICHWE U KOHJICHCAIUS BOJBI) M XMMHUECKUX (TOpPEHHE CBEYH, MPOKATUBAHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBHE COJIBI MJIM MeJa C COJITHOM KUCTIOTON) siBIeHu. O3HaKOMIIEHHE C 00pa3IiaMy BEIIECTB
KoinuuecTBOM 1 Monb. HalOmroneHue u omucaHue TPHU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEeaKIui
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KUCIOTHI € XJIOPUIOM Oapus, MOJydeHUE U Pa3sIoKeHHe
ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoieicTBHE keme3a ¢ pactBopoM conu meau (11). Uzyuenne
CIoCO0OB paszenieHus cMmeced (C TMOMOIIbI0 MarHuTa, (GUIBTPOBAaHWE, BBITAPUBAHUE, JTUCTHUIUISAIINS,
xpomatorpadus), TpOBEJEHHE OYUCTKH TMOBapeHHOW conu. HaOnrogeHwe u OMUCaHUE OIBITOB,
WJUTFOCTPUPYIOIIUX 3aKOH COXPAHEHHUS MACCHI.

Baskneiinue npeacTaBUTe I HEOPraHUYECKHUX BellecTB

[IpencraBnenus o razax. Bo3gyx — cMech razo. CoctaB Bo3ayxa. 3akoH ABoraapo. MomsipHbIit
00BEM razoB. OTHOCUTENBHAS MJIOTHOCTH ra3oB. OmpeseneHne OTHOCHUTEIHLHOW MOJICKYIISIPHOM MacChl
ra3o00pa3HOro BELIECTBAa MO W3BECTHONM OTHOCUTENHHOM MIOTHOCTH. OOBEMHBIE OTHOIICHUS Ta3oB MpU
XUMUYECKUX PEAKIHUSX.

Kucnopon — anemeHT u mpocroe BemiecTBo. HaxoxaeHue kuciaopoja B mpupone, pusmdeckue u
XUMHUYECKHE CBOWCTBa (peakiuu TropeHusi u okucieHus). [Iporecchl OKHCIEHUS B KUBOM MIPUPOJE.
Oxkcunpl. Ilpumenenue kuciaopoma. CmocoObl MOJAydeHUs KHCIOpojga B jabopaTopud U



npoMeinuieHHOCTH. [TonsiTue o katanuzarope. KpyroBoport kuciopona B npupojae. O30H — alioTponHas
Monudukanus kuciaopoga. O30HOBBIM CIIOHM, €ro 3HauYeHWE MJIA JKUBBIX OpPraHW3MOB. Pazpymienwme
030HOBOTO CJIOSI.

TermnoBoit  3dexr XuMHUECKOW  peakiuH, TEPMOXMMHYECKHWE YpaBHEHHUS, IK30- U
SHAOTepMUYECKHe peakuuu. TommBo. Mcnonas30BaHue yriisi 1 METaHa B KQU€CTBE TOILIMBA. 3arpsi3HEHUE
Bo3ayxa. [loHsiTHE O MApHUKOBOM Y deKTe.

Bogopon — snemeHT u mpocTtoe BemiecTBO. HaxoskneHue Bojopoja B mpupoje, husnueckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIOoCcoObl moaydyeHus. [loHsATHME O KHCIOTax M COJSX.
Hcnons3oBanue BOJIOpOJa B Ka4ECTBE TOIIMBA.

Bopa. ®usnueckue cBoictBa Boabl. Boma kak pacrBopurens. PactBopel. HacelmieHHble U
HEHACBIIICHHbIE pacTBOpbl. PacTBOpUMOCTh BeliecTB B Bojae. DakTopsl, BIMSIOIIME HA PACTBOPUMOCTh
TBEPIBIX M razoo0pasHbix BemiecTB. CrocoObl BBIPAKEHUsI KOHIIEHTPALMU PAaCTBOPOB: MaccoBas JIOJIs
PacTBOPEHHOIO BEIIECTBA, MOJISIpHAsl KOHLIEHTpauus. Poiab pacTBOpOB B IPUPOJE U B )KU3HU YEIIOBEKA.

Xumnueckue cBoiictBa Bojbl. [lonstue 06 ocHoBanusix. [lonsitue 06 mHaukaropax. Kpyrosopor
BOJIbI B IPUPOJIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OUMCTKA PUPOIHBIX BOJ.

Knaccupukanuss  Heopranmyeckmx — coeamHeHuwit.  Oxcuapl.  Knaccudukanmss — OKCHIOB:
coneoOpasymomire (OCHOBHBIC, KUCIOTHBIE, aM(pOoTepHble) U HecojeoOpasyrommue. MexayHapoaHas
HOMEHKJIaTypa OKCHJOB. TpUBHANIbHBIE Ha3BaHUSl OKCHUIOB. PU3MUECKUE U XAPAKTEPHBIE XUMUUYECKHE
CBOMCTBAa OKCHUJOB (B3aUMOJICHCTBUE C BOJOHM, C KHCIOTAMM U OCHOBAHMUSMM, C JPYTUMHU OKCUIAMH).
[TonyuyeHnue okcuaoB.

[lonATHE O THAPOKCHIAX — OCHOBAHMAX M KHCIOPOACOJEpXKAIIMX KHUCIOoTax. Kuceiaorsl.
Knaccudpukanusa kucnor. MexayHapoaHass HOMEHKIATypa Y TpPUBHAJIbHBIE HAa3BaHUS KHUCIOT.
dusnueckue U XMMUYECKHUE CBOMCTBA KUCIOT (B3aMMOJICUCTBUE C METaUIaMH, C OKCHUIAMH METAILJIOB,
OCHOBaHUsIMU U coisiMu). Psn aktuBHoctu MetamwioB H.H. bekerosa. Ilonyuenune kucnor. Kucnors B
MIPUPOJIE, IPUMEHEHUE BAXKHEHIIINX KUCIIOT.

OcHoBanust.  Knaccugukanuss — OCHOBaHMI:  IIEOYM M HEPAaCTBOPUMBIE  OCHOBAHMSL.
MexnyHapoaHasi HOMEHKJIaTypa OCHOBaHM. TpuBranbHble Ha3BaHUs ocHOBaHUU. [llenoun, nux coiicTBa
(B3aMMOACHUCTBUE C KHUCJIOTHBIMM OKCHJIAMH, KHCJIOTAMH M COJIIMH) M CIIOCOOBI TOJIyYEHHS.
HepactBopumble OCHOBaHHS, WX CBOMCTBa (B3aUMOJEHCTBUE C KHMCIOTaMU) M CHOCOOBI IOJYYEHHS.
AmporepHocTb. IloHaTHe 00 amM(poTepHBIX THIpPOKCHUAAX (HAa TNpuUMepe TUAPOKCHJIOB ILHMHKA U
ITIOMHMHMS): XUMHYECKHE CBOMCTBA (B3aMMOJICICTBUE C KMUCIOTAMHU U II€JI0YaMH) U MOJTyuEHUeE.

Comu (cpenHue, KucCible, OCHOBHBIE, [BOWHBIE). MexayHapoaHass HOMEHKIJIATypa CoJeil.
TpuBnaneHble Ha3BaHusA cojied. Du3nyeckne M XapakTEpHbIE XMMHYECKHE CBOWCTBA Ha INPHUMEpe
cpenHux coisel. Ilonydenue coien.

I'eneTndeckas CBsI3b MEKIy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

OKCIEpUMEHTAIBHOE U3yUEHHUE BELLIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE OIIPEIEIICHUE COAEPKAHNS KUCIOPOAA B BO3YXE;

noJIy4eHue, cooupaHnue, paclo3HaBaHUe U U3yYeHHEe CBOWCTB KUCIIOPOJIa;

Ha0It0/IeHNe B3aUMOICHCTBUS BEILIECTB C KUCIOPOJOM U YCIOBUI BO3HUKHOBEHUS U MPEKpAICHUS
rOpeHus;

O3HaKOMJIEHHE C 00pa3liaMH OKCUIOB U OMMCAHUE UX CBOMCTB;

noJjry4eHue, cooupaHue, pacro3HaBaHie U U3ydeHHEe CBOMCTB BOJOpOa (TOpeHue);

B3anMoIeiicTBHE Bo1opoa ¢ okcuaom meau (11);

HCCIIeIOBaHHE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3IUUYHON PaCTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MACCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIAECICHHOW MOJISIPHONW KOHLIEHTPALlUEeH paCTBOPEHHOIO BEILIECTBA;

B3aUMOJICHCTBHE BOBI C METAUIAMH (HaTPUEM U KJIBIIHEM);

OIpelIeJICHUE PACTBOPOB KHUCIIOT U LIEJI0YEH ¢ IIOMOIIBIO MHAUKATOPOB;

uccleoBaHie 00paslloB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

n3ydeHue B3aumosencTBus okcuaa meau (1) ¢ pactBopoM cepHOI KMCIOTHI, KUCIOT ¢ METaJJIaMH,
peaKkuuii HeNTpaIu3aluu;

IIOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOI0 METAJIJIa IPYTUM U3 PacTBOpa COJIH;

B3aUMOJICMCTBUE THIPOKCU/A IIUHKA C PACTBOPAMHM KUCJIOT U LIEJI0YEH;

pelIeHne YKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COETUHEHUI.



IMepuonuveckuii 3axkoH u Ilepumonumyeckass cucrema xuMudeckux 3iementoB JI. MH.
MengeneeBa

Ctpoenue aToMoB. XuMHuecKkas cBa3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHbBIE PEAKIINH.

[TepBbie MONBITKH KiIacCH(PHUKAIIMM XUMHUYECKUX 3JeMeHTOB. [loHsATHE O rpymmax (ceMencTBax)
CXOAHBIX DJJEMEHTOB: IIEJOYHBIX M  IIEJIOYHO3EMEJIbHBIX MeTajllaX, TajioreHaX, WHEPTHBIX
(6maropoaHbIX) Ta3ax. DIEeMEHThI, KOTOphle 00pa3yoT aM(pOTEpHBIE OKCH/IBI U TUAPOKCHIBL.

[lepuonnueckuit  3axkoH. OtkpbeiTue Ilepumonnueckoro 3akona. llepuogmueckas cucrema
xumudeckux 3memeHToB Jl. . MenneneeBa. KopoTkonepuoanas u ATUHHONIEPHOTHAS (POPMBI TaOIUIIBI
«Ilepuoguyeckas cucrema xumudeckux snemenToB Jl. 1. MenneneeBay. Ilepuoast u rpynnsl (A- u b-
IpyIIIbl).

Crpoenue aromoB. CoctaB aroMHbIX saep. M3orombl. PaanoakTMBHOCTb. ONEKTPOHBI.
DieKTpoHHAs OpOuTalb. DHEPreTHYeCKWe YPOBHH M IMOJYPOBHHM artoma: S-, pP-, d-opOurtanm.
DJNEeKTpOHHbIE KOH(UTypaluu M 3JIEKTPOHHO-Tpaduueckue QGopmMyibl aTroMoB. DU3HUECKHUI CMBICI
MOPSTKOBOTO HOMEpa, HOMepa Meproja U rpynmsl dneMeHTa. CTpoeHue IIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux saemeHTOB llepumommyeckoii cucremsl J[. M. MenneneeBa: pacmpeneicHue
9JIEKTPOHOB 10 HHEPreTUYECKUM YPOBHSIM, TMOAYPOBHSIM U opOuTaisaM. DUHYECKUNA CMBICT
[Teproanueckoro 3akoHa.

3aKOHOMEPHOCTH HU3MEHEHHUsl paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETaJUTMYECKUX CBOMCTB MO TpynmaM H TnepuoaaM. V3MeHEeHHe KHCIOTHO-OCHOBHBIX CBOWMCTB
COCIMHEHUI XMMUYECKUX JJIEMEHTOB B MEPHUOAAX U Tpymmax. XapaKTepUCTHKAa XUMUYECKOTO 3JIEMEHTa
110 ero noJyiokeHuto B [lepnoanueckoii cucreme /. 1. Menneneesa.

3nauenue llepuonnueckoro 3akoHa u Ilepmoanueckoi CUCTEMBI XMMHYECKUX 3JIEMEHTOB IS
pa3BuTHS HayKu U npakTuku. [. . MeHeneeB — yuyeHbli U rpaXk1aHuH.

DNEeKTPOOTPUIIATEILHOCTh XUMUYECKUX FJIEMEHTOB. XUMHUECKask CBSA3b. BUIbI XUMHUECKOH CBS3U:
KOBAJICHTHAsI MOJISIPHAs CBSI3b, KOBAJIGHTHAS HETIOJISIPHAs CBSA3b, MOHHAS CBSI3b. MexaHu3Mbl 00pa30BaHUs
KOBaJICHTHON M MOHHOMU CBSI3U. DIIEKTPOHHBIE U CTPYKTYpHBIE (PopMyIibl BenecTB. KaTHOHBI 1 aHUOHBI.

Kpucrannmueckue u amopdusie BemecTBa. TUIBI KPUCTAUIMUYECKUX PEIIETOK: MOHHAS, aTOMHas,
MOJIEKYJIIpHAs U UX XapaKTEPUCTUKHU.

Crenennr okucienus. OmnpeneneHue CTENEHEH OKHUCICHHUS aTOMOB B OMHApHBIX COCIUHEHUSIX.
OKHCIIUTENBbHO-BOCCTAHOBUTENBbHBIE peakiuu. [Iponeccel okucienus: U BoccTaHOBIEHUS. OKUCIUTENN U
BoccTtaHOBUTENU. COCTaBICHUE YpPaBHEHUW MPOCTHIX OKHUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIUN U
paccTaHoBKa B HUX KO3()PHUIIMEHTOB METOJIOM AJIEKTPOHHOTO OasiaHca.

DKCNEPUMEHTAITHHOE U3yUEHNE BEIECTB U SBJICHUM:

O3HaKOMIJIEHHE C 00pa3liaMyi METaJJIOB ¥ HEMETAILIIOB;

MOJICJIMPOBAHUE CTPOCHHS MOJIEKYJ1 TMPU TIOMOIIU PHUCYHKOB, MOJIENEH, DSJIEKTPOHHBIX U
CTPYKTYPHBIX (OPMYIT;

MPOBEACHUE OIBITOB, WLTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
(ropeHue, peakiuy pa3ioKeHUs, COSTUHEHUS).

MexnpeameTHsble CBSI3H

Peanuzamusi MeXnpeAMETHBIX CBA3€H MPU M3YYEHUM XUMHHM B 8 KJIAcCe€ OCYIIECTBIISIETCS 4epe3
WCIIOTh30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TMOHSITHH, TaK W MOHSATUN, TPUHATBIX B OTIEIHHBIX
€CTECTBEHHBIX HAyKaX.

OO0mue ecTecTBEHHO-HAYYHbIE MOHATHUSA: sBIEHUE (IIpoLecc), HayuHbI (akT, runoresa, TEopus,
3aKOH, aHAJIU3, CHHTE3, KiIaccu(HKaIus, MepuoIuIHOCThb, HAOMIOACHUEe, IKCIIEPUMEHT, MOJIEIIUPOBAHUE,
U3MEPEHHE, MOJIENb.

@dwuszuka: SBICHUS NPUPOABI, (PHU3UYECKHE SBIEHUS, BEIIECTBO, Telo, (hU3MUECKHe BETHYHHBI,
€IMHULIBI M3MEepeHus, 00bEM, Macca, arperaTHble COCTOSHHME BEIIeCTBa, aTOM, 3JEKTPOH, MPOTOH,
HEUTPOH, MOH, MOJIEKyJla, CTPOCHHUE Ta30B, >KUAKOCTEH U TBEPAbIX (KPUCTAIUIMYECKUX) TEI,
ANEKTPUYECKUH 3apsil, KOJIMYECTBO TEIUIOTHI.

Bbuonorus: 6uocdepa, porocunTes, mporeccsl 0OMeHa BEIIECTB.

['eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, TMOJE3HBIE HCKOIaeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOACTBO, XMMHUECKUE TEXHOJIOTUHU, ChIPbE, KOHCTPYKIIMOHHBIE
MaTrepuabl.



9 KUIIACC

BemecTBo M XMMHYeCKas peaKus

[ToBTOpenue u yrayOieHWe 3HAHWKA OCHOBHBIX pasziesioB Kypca 8 kiacca. CTpoeHHWE aTOMOB.
CBolicTBa aTOMOB XMMHMYECKHMX 3JEMEHTOB, MX KOJMYECTBEHHBIE U KAaUECTBEHHBIE XapaKTEPUCTHUKU
(paguyc, SIEKTPOOTPULIATENBHOCTh, OSHEprusa uoHu3anuu). IlocrnegoBaTenbHOCTh — 3alOHEHUS
AJIEKTPOHHBIX OpPOUTAJICH aTOMOB MaJbIX Nepro10B. OCOOCHHOCTH 3aMOJIHEHHS SJIEKTPOHHBIX OpOuTaneit
aTOMOB 00JIbIIKX MepuoIoB. [lepuonnyeckas cucTeMa XMMHUYECKHUX 3JIEMEHTOB B CBETE MPE/ICTABICHUI O
cTpoeHuH aroma. CTENeHb OKUCIEHMS U BaJIEHTHOCTh. lIpencraBienne o nepuoanyeckoi 3aBUCUMOCTH
CBOMCTB XHUMHYECKHX OJJIEMEHTOB (JIEKTPOOTPHUIIATEILHOCTh, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA, KUCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U I'MIPOKCHIOB) OT CTPOEHHUSI aToMa.

Crtpoenue BemiecTBa. BemecTBa B TBEpAOM, JXKHIKOM U Ta3000pa3HOM COCTOSHUU. Bunsl
XMMHAYECKOM CBSI3U: HOHHAs, KOBAJICHTHas (HENOJsApHAs, TNOJspHast); OOMEHHBIH W JOHOPHO-
aKLENTOPHBI MEeXaHU3M 00pa30BaHUs KOBAJICHTHON CBS3H.

MexMonekynsapHble B3auMOJCHCTBUA (BOJOpOJHAs CBsA3b, cwibl Ban-gep-Baanbca). Tumbl
KPUCTAINIMYECKUX DPEIIETOK — aTOMHAasi, MOHHAs, MeTa/lInyecKasi, MOJEKYJIspHas — U OCOOEHHOCTU HUX
CTpOEHMsI. 3aBUCUMOCTb CBOICTB BEIECTBA OT THUIA KPUCTAJUIMUECKON PELIETKH M BUAA XMMHYECKOUN
CBS3H.

OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAaHUS XHUMHUYECKUX peakiuil. Kmaccupukanms XuMHUYECKUX
peakuui Mo pa3JIW4yHbIM IpHU3HAKaM (II0 YUCIY M COCTaBY Y4YaCTBYIOLUIMX B PEaKUUH BELIECTB, I10
TerioBoMy 3G (eKTy, 0 U3MEHEHHUIO CTENEHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB, 110 00PaTUMOCTH, T10
Y4acTHUIO KaTajau3aTopa, 10 arperaTHOMY COCTOSIHUIO PEarupyroIIuX BEIIECTB).

DNeMEeHThl XMMHYECKONH TePMOJUHAMHUKU. DHEPreTuka XMMUYecKuX peakuuid. TeroBoit sddext
XUMHUYECKOHN peakiuu. JK30- U 3HIO0TEPMUUECKHE pEeaKlii, TEPMOXUMHUECKHUE YpaBHEHU. 3akoH ['ecca
U €ro CJeACTBUS. BbIUMCIeHNs 10 TEPMOXUMHYECKUM YPABHEHUSIM.

[ToHsiTHE O CKOPOCTH XMMHUYECKOHN peakiuu. 3aKOoH AeHcTBYIOUMX Macc. DakTopsl, BIUAIOIINE HA
CKOPOCTh XUMUYECKOU peakiuu. DHeprus akTuBaiuu. [lonsatue o katanuze. @epMeHTsl. UTHTHOUTOPHI.

[TonsiTue 06 oOpaTMMBIX M HEOOPATUMBIX XUMHUYECKHX peakiusax. [loHsTHE O XHMMHUYECKOM
paBHOBecuu, npuHiun Jle Ilarense. YcimoBus CMELICHUS XMMHYECKOro paBHOBecHs. DakTophl,
BIIMAIOIIME HA COCTOSIHUE XMMHYECKOro paBHOBecHs. lIporHosmpoBaHMEe BO3MOXHOCTH IMPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBHUSIX HA OCHOBE MPEACTABICHUN 00 N3yUEHHBIX dJIEMEHTaX
XUMUYECKON KMHETUKU U TEPMOJMHAMUKH.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE  peakiMHU. OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
XUMHUYECKHX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHN OKUCIICHMs. BajKHbIE OKHCIUTEIN U BOCCTAHOBUTEIIN.
[lepmanranatr kanus (xapaktepuctuka). CocTaBieHHE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX
peaxkiuil ¢ UCTIONb30BaHUEM METO/1a JIEKTPOHHOT0 OajaHca.

ONeKTpoJauTHUYECKass  Juccoluanus.  XUMHUYECKHME  peakuMM B pacTBopax. Teopus
AIEKTPOJIUTUYECKON aucconnanuu. PactBopeHne kak Qu3HKO-XUMHYEeCKui mporiecc. [lorstue o
TUApPAaTax W KPUCTAIUIOTHUApATAX. DJIEKTPOJIUTHI U HEAIEKTpOonuThl. KaTHOHBI, aHMOHBI. MexaHu3Mm
JUCCOLMAIMN BEIIECTB C PA3IMYHBIM BUJOM XUMHUYECKOHN cBA3U. CHUIIbHBIE U claOble 3JIEKTPOJIUTHI.
Crenenp aMcconualnyy, KOHCTaHTa Juccouuanuu. MoHHOe mnpousBeneHue BoAbl. BomopoaHslii
rokasarenb. IHAUKaTOphl. DNEKTPOIUTHYECKAs TUCCOMALINS KUCIOT, OCHOBAHMI U COJIEH.

Peakiiun noHHOTO OOMeHa. YCIIOBHSI NMPOTEKAaHHUs peakiuii MOHHOro oOMeHa. MoneKynspHbIE,
IIOJIHBIE U COKPAILEHHBIE MOHHBIE YpaBHEHUs peakiuil. CBOWCTBa KUCIOT, OCHOBAaHUW M COJIEH B CBETE
NPEJCTaBICHUNA 00 IEKTPOIUTHUECKON Aucconnaniy. KauecTBeHHbIE peakIii Ha HOHBI.

I'mpponus coneit. IoHHBIE ypaBHEHUs TMAPOIM3a COJEH. XapaKTep Cpelbl B BOJIHBIX PacTBOPAX
COJIEH.

OKCHEPUMEHTAIBHOE  M3yYEHHWE BEIIECTB M SBJICHUM: O3HAKOMJIEHHE C  MOJEISIMHU
KPUCTANTMYECKUX PEIICTOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura U aamasa),
CJIOXKHBIX BEIIECTB (XJIOpHUIa HATPHUS ),

HCCIIEA0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM pEaKUUU OT BO3JCUCTBUSA Pa3IUYHBIX
(hakTOpOB;

OTIBITHI, WILTIOCTPUPYIOIIHE 00PATUMOCTh XUMUYECKUX PEAKIUH;

HCCIEA0OBAHUE 3JIEKTPONPOBOJHOCTH PAaCTBOPOB, IMPOLECCAa IUCCOLUMALMM KHUCIOT, WIEI0YEd M
COJIEH;



IIPOBE/ICHUE ONBITOB, WJUIIOCTPUPYIOUIMX IPU3HAKW NPOTEKAHUS pPEaKUUid HOHHOro oOMeHa
(oOpa3zoBaHue ocaaka, BBIICICHHE ra3a, 00pa3oBaHUE BOJIbI);

MPUMEHEHUE WHIUKATOPOB (JakMyca, MeTwiopaHxka u (eHondramenna) mias omnpeaeacHus
XapakTepa cpelibl B pacTBOpax KUCIOT, OCHOBAaHHUI U COJICH;

IIPOBE/IEHUE OIBITOB, WIIIOCTPUPYIOIUX HPUMEPbI OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIUil
(ropeHue, peakiuy pa3ioKeHus, COeTUHEHNS);

pacro3HaBaHHE HEOPraHMUECKUX BEIIECTB C MOMOIIIBIO KAUYECTBEHHBIX PEaKIMii Ha HOHBI;

peleHre SKCIEPUMEHTAIBHBIX 3a/a4 1Mo TeMaM: «OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUNY,
«'uaponns coneity, « ANEKTPOIUTUYECKAS JUCCOLIUALIUS.

HemeTanibl 4 X cOeTHHEHUS

OOmast xapakrepucTuka HemeTaioB. OCOOEHHOCTH CTPOEHHUS aTOMOB XMMUYECKHMX 3JIEMEHTOB,
IOPOCTBIX  BewlecTB, amwioTponus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC  CBOWCTBA  HEMETAJLJIOB.
CpaBHUTENIbHAS XapaKTEPUCTUKA COEAUHEHUIM HEMETaJIOB.

OOmast xapakTtepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIC CTEIECHU
okucneHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX BEILECTB — I'aJOr€HOB. XUMHUYECKHUE CBONCTBA
Ha IpUMepe XJopa (B3auMOJIEHCTBUE C METaJUIaMH, HEMETaJlJIaMH, BOJOM, 1ienodaMu). XJIOpOBOJIOPO.
ConsiHast KUCIIOTa, XUMUUECKUE CBOMCTBA, OJIy4YeHUe, puMeHeHue. [lelicTBue xjiopa U XJIOpOBOJOPOAA
Ha OpraHM3M 4eJoBeKa. BaxHeliine xnopuasl M UX HaxoxzaeHue B npupoge. Ilonsatue o
KHCIIOPOJICO/IEPKALUX KUCIOTAX XJIOpa U UX COJISX.

VVIA-rpynnel. OcCOGEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTENEeHU okucieHHus. CTpoeHue u
(u3nvecKre CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOa U CePhl. AJUTOTPOITHBIE MOTU(PHUKAIINH KHCIOPOIa
u ceppl. XHMHYECKHE CBOMcTBa cepbl (B3aUMOAEWCTBUME C  HEMETalslaMM, METaIaMH,
KOHIICHTPUPOBAHHBIMU a30THOW W cepHOW Kuciotamu). CepoBOJOPOA, CTpoeHHE, (HU3UYECKHE U
XMMHYECKHE CBOIMCTBA (KUCIOTHBIE M BOCCTAHOBUTEINIbHBIE CBOMCTBA). OKCHJIBI Cepbl KaK MPeICTaBUTEIH
KHCIOTHBIX OKcHIoB. CepHucras kucinora u ee conu. CepHas kuciora, Qpu3mueckue U XUMHUYECKHE
cBolcTBa (0OIIME Kak MpeACcTaBUTeNs Kiacca KUCIOT M crneunpudeckue). Coau CepHOM KHUCIOTHI.
XUMHUECKUE PEAKIHHU, JISKAIIne B OCHOBE NMPOMBIIUICHHOTO CIOCO0a TOYYeHHsI CEPHOW KHCIOTHI.
IIpencraBineHus 0 XMMHYECKOM IMPOU3BOJACTBE U CBS3aHHBIX ¢ HUM Ipodeccusx. [Ipumenenune cepHoit
KHCIOTHl U cyiabdaroB. KauecTBeHHBbIE peakuuu Ha Ccyiabpur-, cynb@ua- U cynb(aT-aHUOHBI.
Haxoxxnenue cepsl M ee COEAMHEHUH B NpuUpoje. XUMHUECKOE 3arpsi3HEHHE OKpY’Karolled cpelibl
COEIMHEHUSIMH Cepbl (KUCIOTHBIE TOXK/IN, 3aTPSA3HEHHUE BO3/1yXa), CIOCOOBI €ro Mpea0TBPAICHNUS.

OO6mas xapakTepuctuka 31eMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIE
CTETIEHU OKHCIICHUSI.

A30T, pacmpocTpaHeHHe B HpUpoje, (pU3MUecKue M XMMHUYECKHe CBOHCTBA (B3aMMOJEHCTBHE C
MeTaJUIlaMH, BOJIOPOJOM, KHUCiIoponoM). KpyroBopor a3ora B mpupoge. AMMHAK, €ro (pU3W4YecKue u
XMMUYECKHEe CBOMCTBA (OKHMCIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO PAacTBOpa), IPUMEHEHHUE U MOy4YeHHUE
B JabopaTopuy ¥ TPOMBIIIICHHOCTH. WOH aMMOHHS, ITOHOPHO-AaKIENTOPHBI MEXaHU3M ero
obpazoBanus. Coiau aMMOHUS, UX (PU3MYECKHE U XMMUYECKHE CBOMCTBA (Pa3sioKeHUE U B3aUMOCHCTBHUE
CO ImeoYaMn), mpuMeHeHue. KauectBeHHas peakuus Ha noHbl amMmonust. Okcuanl azota (1, 11, 11, 1V, V).
A3oTHCTas KUCIOTa. A30THAsl KMCJIOTa, €€ MoJdydeHne, GU3nIecKue 1 XuMHUUECKrue CBOMCTBa (00mIHe Kak
MPEJICTaBUTEINSI KJIacca KHUCIOT W cnenuduyeckue), IpuMeHeHne. XUMHUYECKUE pPEeakIuy, JIe)Kaliue B
OCHOBE TMOJIyYEHHsI a30THOM KHCIOTHI B TNPOMBINUIEHHOCTH. Hutpatel u HuTpuThl. KauecTBeHHbIE
peaKIuy Ha HUTPaT- ¥ HUTPUT-aHHOHBL. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOMIeH CPEeIbl COCTMHEHUSIMHU
a30Ta (KUCIOTHBIE 0K/, 3arpA3HEHUE BO3/lyXa, TOYBBI U BOJOEMOB).

®ocdop, amnorponHsle Monudpukammuu (ochopa (6enbiii U KpacHbId (ocdop), Puznyeckue u
XUMHUYECKHe  CBOWCTBa  (B3auMoOJieiicTBHE  C  MeETaJIaMH, KHCJIOPOJIOM, rajJoreHaMmu,
KOHIICHTPUPOBAaHHBIMH a30THOM M cepHor kucimotamu). Okcunbl pocdopa (I, V), pochopnas kucnora,
¢du3nueckue W XUMUYECKHE CBOWCTBA, moiydeHue. KauecTBeHHas peakuus Ha ¢docdar-HOHBI.
[TpencraBnenus o ramoreauaax dhocdopa (M1, V).

[lonatne o MUHEpaNbHBIX YyIOOpeHUsix. A30THBIE, (OocOpHbIE, KOMIUIEKCHBIE YIOOpEHHUS.
XUMHUECKOe 3arpsi3HEHUE OKPYKAIOLIEH cpelibl COEMHEHUAMU a30Ta U pocdopa.

OOmas xapakrepuctika 31eMeHToB IVA-rpynmnbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
CTENEHHU OKUCIICHUS.

VYraepon, amnorponHsle Monudukamuu (rpadur, anmas, QymiepeH, rpadeH, HaHOTPYOKH),
¢bu3nyeckre U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBHE C METAJUIaMH, HEMETaJlIaMH,



KOHIICHTPUPOBAHHBIMH a30THOM M cepHO# kucioTamu). [Tonsarue 06 aacopomuu. Kpyrosopot yriaepoaa B
npupoae. OKCuabl yriepona, ux GU3nUecKue U XUMUIECKUEe CBOMCTBA, IEHCTBUE HA KUBBIC OPTAHU3MBI,
MOJIy4eHUE U MPUMEHEHHE. DKOJOTHYecKue MpobieMbl aTMocdepbl, CBA3aHHBIE C OKCHAOM yIiepoja
(IV). YronbHas KUCIIOTA U €€ COJIU, UX (PU3UYCCKHE U XMMUYCCKHE CBOMCTBA, MOJIYUCHUE U IPUMEHEHHE.
KapOonatel, ruapokapOoHaTsl, uX cBoiictBa. KadecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUITUHE, TPOMBIIIJICHHOCTH M CETTLCKOM XO35HCTBE.

[lepBoHayanbHble TOHATHS OO0 OpPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUSX YIriepoja:
YII€BOAOPOAbl (METaH, 3TaH, 3TUJIEH, AllETUJIEH), ATAHOJ, IVIMLIEPUH, YKCycHas kuciora. IlpuponHeie
WUCTOYHUKU YTJIEBOJOPOAOB (Yroyib, MPUPOIAHBIA ra3, HEdTh), MPOAYKTHl HX IMEepepadOTKH, UX POJb B
OBITYy W MPOMBIIUIEHHOCTH. [lOHATHE O OMONOTMYECKHM BAKHBIX OPraHMYECKHX BEIIECTBAX — YKHpax,
Oenkax, yriieBoJax — W UX POJM B JKU3HHM ueJOBeKa. EMUHCTBO OpraHMyecKMX M HEOPraHUYEeCKHUX
COEMHEHHIA.

Kpemuuii, ero ¢pusznueckue u XMuMHUYECKHE CBOMCTBA (B3aMMOICHCTBUE C METallIaMu, KUCIOPOJIOM,
YIJIEPOJIOM, TajJOT€HaMM), MOJIydeHHe U TpuMeHeHue. Poib kpeMHus B mpupoje u TexHuke. Okcun
kpemuus (IV), kpemHHeBass KUCIOTa, CHIMKATH: (U3UYECKUE U XMMHUYECKHUE CBOMCTBA, MOJY4YCHHUE U
MIPUMEHEHUE B OBITY U MPOMBINIJICHHOCTH. Ba)kHelIIne CTpOUTENIbHbIE MaTepUalbl: KEpaMuKa, CTEKIIO,
[eMeHT, 0eToH, kene300eToH. [IpobieMbl 0e30MacHOr0 HCIONIb30BAHUS CTPOUTEIHHBIX MATEpUAIOB B
MMOBCEHEBHOM KU3HU.

Bop. Ocobennoctu crpoenus aroma. OOme mMpencTaBieHUs] O (PU3UUECKUX U XUMHUYECKHUX
cBolicTBax. bopHas kuciora.

DKCIEePUMEHTAIBHOE U3yUEHNE BEIIECTB U SBJICHUM:

O3HaKOMIJIEHHE C 00pa3aMu MPUPOJAHBIX XJIOPUIOB (TaIOTeHUIOB);

MPOBEACHUE OIBITOB, OTPAKAIIMUX (U3MUYECKUE M XUMHUYECKHE CBOMCTBA TAJOTC€HOB U UX
COCITMHEHHI;

W3y4YEHHUE CBOWCTB COJISTHON KHCIIOTHI;

MPOBEJICHUE KAUeCTBEHHBIX peaklUi Ha XJIOpHUI-, OPOMHUI- W HOIUA-UOHBI M HaOIIOJIEHUE
MPU3HAKOB UX MPOTEKAHNUS,

O3HaKOMIIEHHE C 00pa3IiaMu Cepbl U €€ MPUPOJHBIX COSTMHEHUM;

HalOo/leHne Tmpoliecca OOYINIMBaHUSA caxapa MOJ JEHWCTBUEM KOHIIEHTPUPOBAHHOW CEpHOM
KHUCJIOTHI;

M3Y4EHHE XMMHUECKUX CBOMCTB pa30aBI€HHON CEpHOU KUCIIOTHI;

MIPOBEJICHUE KAueCTBEHHBIX peakiuil Ha cyiabdua-, cyabGuT- U Ccynb(paT-uOHB U HaONIO/IEHUE
MPU3HAKOB UX MPOTEKAHNUS,

O3HaKOMJIEHHE C (PU3NYECKUMH CBOWCTBaMHU a3oTa, (ochopa u HX coenuHEHUHl, oOpazuamu
a30THBIX U (hOCHOPHBIX yIOOpEHMI;

MoJIydeHue, coOMpaHue, pacro3HaBaHue U M3y4yeHUE CBOWMCTB aMMHUaKa, U3Y4YECHHUE CBOMCTB coyei
aMMOHWUSI,

MPOBEJICHUE KAYECTBEHHBIX PEaKIMii Ha WMOH aMMOHUS, HUTPUT-, HUTpaT- U (ocdar-uoHbl U
M3y4YeHne TTPU3HAKOB UX MPOTEKAHUS,

M3YYCHHE B3aUMOJICHCTBHUS KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEbI0, CBOKCTB (hochopHOit
KHCJIOTEI B €€ COJICH;

O3HAKOMJICHHE C MOJENsIMU KPUCTAIUIMUECKUX peIIeTOK anmasa, rpaduta u (QynnepeHa, c
MIPOIIECCOM aJICOPOITMU PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTJIEM U YCTPONUCTBOM ITPOTHUBOTA3A;

MoJIydeHue, coonpanue, pacrio3HaBaHUE U U3YUCHHE CBOMCTB YIIIEKHCIIOTO ra3a;

MPOBEACHUE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT- U CHUJIMKAT-UOHBI U W3y4eHHE MPHU3HAKOB HMX
MPOTEKAHUS;

M3Y4YE€HHE B3aMHBIX NpEBpalleHui KapOOHATOB U THIPOKApOOHATOB;

O3HAKOMIJICHHE C 00pa3lamMH MPUPOJHBIX KapOOHATOB M CHUIUKATOB, C MPOIYKIIHMEH CHUIMKATHOU
MIPOMBILIIEHHOCTH;

pelIeHne 3KCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeillline HeMeTaulbl U UX COCTUHEHUSI.

MeTtaJuibl M UX COeIMHEHUS

OO6mue cBoiictBa MeTayioB. OOmIass XapaKTePUCTHKAa XUMHUYECKUX DSJIEMEHTOB — METalIOB Ha
OCHOBaHMM HMX moyiokeHus B [lepuonuueckoit cucreme xumuueckux annemeHToB [[. Y. MenneneeBa u
cTpoeHust atoMoB. Metamisl A- u b-rpynn. CtpoeHue mpocThIX BEHIECTB — METa/NIOB. MeTtayuindeckas
CBA3b W MeETaJUIMyecKash KpHUCTajlInyeckas pemierka (MpUMUTHBHAs KyOudeckas, 0OBEMHO-



LEHTPUPOBAHHAS KyOuueckas, rpaHeleHTPUPOBAHHAS KyOunueckas, reKkcaroHajibHas
IUIOTHOYMAKOBaHHAs). 3aBUCHMOCTh (U3WYECKUX CBOMCTB METaNIOB OT CTPOCHHUS KpPUCTAJLIOB.
DNEeKTPOXUMHUYECKUN Psii HanpspDKeHUH MeTauioB. OOImMe XWMHUYECKHe CBOWCTBa MeTaiioB. OOmue
CHOCOOBI TOTYYCHHSI METAJUIOB, METAJUTYPTHUsl. DIEKTPOJIM3 PACIUIABOB U PACTBOPOB COJICH KaK OJWH M3
croco0oB mosyueHus: MeTayuioB. [loHsTHE O KOPPO3MHM METaIOB, OCHOBHBIE CMOCOOBI 3aIIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpoH3a). [I[puMeHeHe MeTauioB 1 CIUTABOB B OBITY U
MPOMBIIIJICHHOCTH.

Memannwt A-2pynn

[[lenounble MeTamuibl: mosiokeHWe B Ilepuoguueckoil cucreme XuMHYeCKUX sJjiemMeHToB J[. .
MeneneeBa, CTpO€HHE MX aTOMOB, HaXOXEHUE B mpupoje. Puznueckrue U XUMHYECKUE CBOMCTBA (Ha
npuMepe HaTpusi W Kanus), noimydeHue. OKCHUIObl M THAPOKCHIBI HaTpus U Kamus. [lpumenenue
IIEJIOYHBIX METAJUIOB U UX COE€IMHEeHUM. bromoruueckas poyib HaTpUs U KaJlus.

[[lenoyHO3emMenbHbIE METAUIBl MAarHWM W KajdblMil: moJsioxkeHue B Ilepronuueckoit cucreme
XUMH4YECKUX 351eMeHTOB [l. V1. MeHieneeBa, CTpoeHHE UX aTOMOB, HaXOKJIeHHE B ipupojie. usznueckue
U XMMHYECKHE CBOMCTBAa MarHus W Kalblus. BaxHeiline coequHEHUS KajablUsl U MarHus (OKCHJ,
TUAPOKCH]I, COJIM), CBOMCTBA, MpUMEHeHue. JKecTKoCTh BOJIbI U CIOCOOBI ee ycTpaHeHus. Kpyrosopor
KaJlblUsl B IPUPO/IE.

Anromunuit: nojoxenue B [lepuonudeckoii cucteme xumudeckux snementos [[. M. Menneneesa,
CTPOGHHUE aToMa, HaxoXiaeHue B Tmpupoje. Du3nMUecKne W XUMHUYECKHE CBOMCTBA aATIOMHUHUS.
AmdoTepHbIe CBOWCTBA OKCUAA U THIPOKCH 1A afoMuHM. [I[piMeHeHrne antoMUHUS U €T0 CILIaBOB.

Memannwt b-epynn

OO6mas xapakTepucTrka MeTajuioB b-rpynn (moGouHbIX moArpymn): nonoxenue B [lepuonnyeckoit
cucteMe xumudeckux osyemeHtoB [[. M. MengeneeBa, 0COOCHHOCTH CTPOCHHS aTOMOB. SIBiIeHUE
«poBaJia» JJIEKTPOHA Ha MpPUMEpe CTPOCHHsI aTOMOB XpoMma, Meau, cepebpa. BanmeHTHbIe cocTosHUS
aToMOB (-3JIEMEHTOB, CTEIIEHU OKUCIICHHS aTOMOB B COCIMHEHHSX. 3aBHCUMOCTh KHCIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB U TMJPOKCHUAOB METAIOB OT 3HAYEHHUS CTEINIEHH OKHUCIICHHS AJIEMEHTAa B COCJUHEHUU
(Ha mpumepe coenuHeHU Xxpoma). [lepBoHaYaIbHBIE TIPEACTABICHHS O KOMIUIEKCHBIX COSTMHEHUSIX.

Menp u cepebpo: CTpOEHHE aTOMOB, CTeneHH okucieHus. OOmme KpaTkue MpefCcTaBICHUS O
(UBUYECKUX Y XMMHYECKHMX CBOMCTBAX TMPOCTHIX BEHIECTB (B3aMMOJCHCTBUE C KHCJIOTAMH-
OKHUCIIUTENSIMH ), 00 UX OKCHIaX, THIPOKCHUJIAX U COJSAX, UX MpuMeHeHuu. [IpeacraBneHuns 06 aMMHauHbIX
KOMIUIEKcax cepedpa u Meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Men (2+) u cepedpa.

[{uHk: CcTpoeHHME aToMa, CTENEHb OKHCIEHHUS. XapaKTepUCTUKAa (U3UYECKUX U XUMHUYECKUX
CBOWMCTB, TpuUMeHeHue, aM(OTepHbIe CBOWCTBA OKCHAA W TuUApokcuaa. KadecTBeHHBIE peakIMu Ha
KaTHOHBI ITUHKA.

Kenezo: crTpoeHue aroma, CTeNeHW OKuCIeHus. Haxoxnenue B mnpupoae. dusnueckue u
XUMHUYECKHUE CBOMCTBa Xele3a, MpUMeHeHHue. buonornyeckass poib xene3a. OKCUAbL, TUAPOKCHIBI U
conu kene3a (1) u xxenesa (l11), ux cocrtas, cBoiicTBa u mosydenne. KauecTBeHHbIE peakIiiy Ha KATHOHBI
xeneza (2+) um xenesa (3+). UyryH u cramb — cCruiaBbl skenes3a. [Ipou3BOICTBO 4YyryHa M CTaiH.
DKOJIOTHYECKHUE TIPOOJIEMBI, CBSI3aHHBIE C METAJUTYPTHYECKUMHU MTPOU3BOICTBAMH.

DKCIEepUMEHTAIBHOE U3yUEHUE BEIECTB U SBJICHUM:

03HaKOMJICHHE ¢ 00pa3aMi METAJJIOB U CIUIABOB, MX (DU3NYECKUMH CBOMCTBAMU;

MOJEJIIMPOBAHNE METAJUTMYECKON KPUCTAINTMYECKON PEIIEeTKH;

W3y4YCHUE B3aUMOJECHCTBUS METAJUIOB C BOJOW, C PacTBOpaMU COJIEH M KHCIOT, WCCIETOBAHHUE
MIPOLIECCOB JJIEKTPOIH3a pacTBOpoB xjopuaa meau (1) u nonuaa xanus, KOppo3uu METAIIIOB;

n3ydeHrne 0cCOOCHHOCTEH B3aMMOJICHCTBUS OKCUIOB KaJbIIUs U HATPUS C BOJOU, UX THAPOKCHUJIOB —
¢ okcunom yraepoza (1V) u kucnoramu;

M3Yy4YE€HHE CBOICTB KapOOHATOB U THIPOKAPOOHATOB KaJIbLIKs, )KECTKON BOJIBI;

M3y4YeHUE MPOLIECCOB MOTYUYEHUS TUAPOKCHUIOB Keje3a, UX XUMUUYECKUX CBOMCTB;

M3Yy4YEeHHE MTPU3HAKOB MIPOTEKAHUSI KAYECTBEHHBIX PEAKLIU HAa MOHBI (MarHus, KaJIbLIKs, aTIOMUHUS,
LIMHKA, Keme3a (2+) u xenesza (3+), menu (2+);

HaOII0/IeHNE U ONUCaHNe OKpAIlIMBAaHUS [IJITAaMEHH HOHAMU HATPHs, KaJIs U KaJbIIMs;

uccieoBaHre amM(pOTEpPHbIX CBOWCTB THAPOKCHIA aliOMUHHS, Tuapokcuaa xpoma (I) u
TUIPOKCH/IA ITUHKA;

pelIeHne 3KCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTasuibl U UX COSTUHEHUSD.

XuMHUSA U OKPYKAKOIIAs cpeaa



BemectBa u Marepuansl B TOBCEAHEBHOM JKM3HU YeIOBEKA. BakHelIne BemecTBa U MaTepHabl,
obnacTu ux mpuMeHeHus. be3omnacHoe NCoIb30BaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas
ITOMOILb PYU XMMUYECKUX 0KOT'aX U OTPABIICHUSIX.

HoBbie MaTepuanbl 1 TEXHOJOTUH. [[pUHINIIBI «3EIEHON XUMUW.

OCHOBBI HKOJIOTMYECKON I'PAMOTHOCTH. XHMHS M 3/10POBbE. 3HAUEHUE HU3YyYAE€MbIX XMMHYECKUX
JJIEMEHTOB M WX COCIUHEHHH UIsi (PYHKIIMOHUPOBAHUS OpraHm3Ma uenoBeka. [loHATHE O 370pOBOM
oOpa3se KU3HH.

XUMHYECKOE 3arps3HEHUE OKpYXKalolled Ccpeabl. OJKOJOTHMYECKHE MpoOJIeMbl, CBS3aHHBIE C
COCIMHEHMSIMU YIJIepoJa, a30Ta, cepbl, Tsxkenblx MetamioB. [lonsarue o I1/IK. Pons xumuu B pemieHun
IKOJIOTHYECKUX TIPOOIEM.

DKCIepUMEHTAIbHOE H3YYECHHE BEIIECTB W SIBJICHHI: O3HAKOMIJIEHHE C 00pasllaMHd MaTepuajoB
(cTexyo, CIIaBbl METAJUIOB, MOJIMMEPHBIE MaTepHalibl), OMpPEACNICHUE KHCIOTHOCTH MPUPOJHBIX BO/I,
MOJIETIMpOBaHuE Mpoliecca 00pa3oBaHUs KUCIOTHOTO O/, U3yYEHHE €r0 BO3/ICHCTBUS HA MaTEPHAIIBI.

IoBTOpEeHue u 00001IeHHe 3HAHUIT OCHOBHBIX Pa3/iesioB KypcoB 8—9 kiiaccoB

[lepuonnueckuit 3akoH u Ilepuonuueckas cucTeMa XHMHYECKUX OJEMEHTOB B  CBETE
MPEACTABICHUI O CTPOEHHUS aTOMa. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB U
UX COCJIMHEHU B MEpUOAaX U rpymnmnax.

CtpoeHue BeliecTBa B TBEPAOM, KUJIKOM U T'a3000pa3HOM COCTOSIHMU. BUIIBI XUMUYECKON CBS3H.
3aBHUCHMOCThH CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKH U BUJA XUMHUYECKOUN CBSI3H.

Knaccudpukanus XUMHUYECKHMX pEaKIUi MO0 pa3iIuyHbiM mpusHakaMm. [IpornosupoBanue
BO3MOXKHOCTH TPOTEKaHUS XMMHYECKHUX TMPEBpAlICHUH B PA3IUYHBIX YCJIOBUSX Ha OCHOBE
MPEACTABICHUI XUMUYECKON KHHETUKU U TEPMOJMHAMUKH.

XHMHMUYECKHE peakuuu B pactBopax. ['mapomus coseld. Peakuum OKHCIEHUS-BOCCTAHOBIICHHUS.
DIeKTpoNu3.

CBolicTBa KHCJIOT, OCHOBAaHUN M cCOJEW B CBETE€ NPEACTaBICHUNW 00 3IEKTPOIUTUYECKON
JUCCOLIMAIIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Meoscnpeomemmnwie ceasu

Peanuzamust MeXnpeaMETHBIX CBA3€H NMPU M3YYEHUM XUMHHM B 9 Kjacce OCYIIECTBIISIETCS 4epe3
WCIIOJIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W MOHSATUN, IPUHATHIX B OTIEIHHBIX
€CTECTBEHHBIX HAYKaX.

OO0miue ecTecTBEHHO-HAYYHbIE MOHATHUSA: sBJIEHUE (IIPOLECC), HayuHbIM (akT, runoresa, Teopus,
3aKOH, aHallU3, CUHTE3, KiIaccuuKaius, mepuouIHOCThb, HAOMIOACHNEe, IKCIIEPUMEHT, MOJIEIUPOBAHUE,
W3MEPEHHE, MOJIENb, TEXHOJIOTHS, MAaTEpHUAIIbI.

@du3uka: BEMIECTBO, TeNO, (U3MYEeCKHe BEIMYUHBI, EIWHUIBI H3MEPEeHUs, Macca, OO0bEM,
KOJIMYECTBO TEIUJIOTHI, aTOMBl W MOJIEKYJbl, arperarHbleé COCTOSHHUE BEIIECTBA, CTPOCHHUE Ta30B,
KHUJKOCTEH M TBEPAbIX (KPUCTAJUTMUECKUX) TN, KPUCTAJUITMUECKas peIlIeTKa, JIEKTPOH, SAPO aToMma,
MPOTOH, HEWTPOH, WOH, HYKJIHWJA, HM30TOIbI, KBAHTHI, PaJHMOAKTUBHOCThH, anbda-, OeTa- W raMma-
U3IIy4eHHUE, SJICKTPUUYECKUN 3apsil, MPOBOAHUKH, MOJYIPOBOJHUKH, TUAIEKTPUKU, COJTHEUHBIA CIEKTp,
paszioxkeHue 0enoro cBeTa B CIEKTP.

buonorus: skocuctema, Ouocdepa, (POTOCHHTE3, MPOILECCHl OOMEHa BEIIECTB, MHUHEPAIbHBIC
yA0OpeHUs, MUKPOJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpAIbl, TOPHBIE MOPOMABI, IOJIE3HBIE HCKOMAEeMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI, TUTAHETa 3eMJISI.

TexHonmorus: CTPOUTEIbHBIE TEXHOJOTUHU, CEIbCKOXO35SHCTBEHHbIE TEXHOJOTHH, TEXHOJIOTHH
AJIEKTPOHHOU MPOMBIIIIICHHOCTH, HAHOTEXHOJIOTHH.



IJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA IIPOIPAMMBI 110 XMMHUU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA (YI'JIYBJIEHHBIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YNIbTAaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO OOIIEro 00pa30BaHMs JOCTUTAIOTCS B
Xo/l¢ OOyYeHHs] XMMHUU B EIUHCTBE Y4eOHOW W BOCIHMTATEIBHON NEATEILHOCTH O00pa30BaTEIIbHON
OpraHu3al B COOTBETCTBUU C TPAJULUOHHBIMU POCCUUCKUMH COLUOKYJIBTYPHBIMH M JyXOBHO-
HPaBCTBCHHBIMH IICHHOCTSIMH, TPUHATHIMH B OOIIECTBE IMpaBWJIaMd HW HOPMaMH TIOBEACHHUS U
CIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHWSI, CAMOPA3BUTHS U COIIMATN3AINN 00yUaOIUXCSL.

JIMYHOCTHBIE PE3YJIbTAThl OTPAXKAIOT TOTOBHOCTHh OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMM U PACHIUPEHHE OIbITA ACSITEIHLHOCTA HAa €€ OCHOBE, B TOM UUCIIEC B
YacTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

MPOSIBIICHUE IIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAydyHOMY H
HMCTOPUYECKOMY HACJICIUI0, TOHMMAHHME 3HAYCHHS XWMHUUYECKOW HAyKW U TEXHOJOTHU B JKH3HU
COBPEMEHHOTO OOIIECTBA, B PA3BUTHH 3KOHOMUKH POCCHH M CBOETO pernoHa;

2) rpaskIaHCKOT0 BOCTIUTAHUSA:

MPEACTABICHUE O COLMAIBHBIX HOPMAaX M MPaBWJIAX MEKIUYHOCTHBIX OTHOLIECHUN B KOJUIEKTHBE,
MPOSIBIIEHUE KOMMYHUKATUBHOM KyJIbTYphI B pa3HOOOPa3HON COBMECTHOM J1€ATEIbHOCTH;

CTpeMJIEHHE K B3aWMOIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TIpolecce y4eOHOH H BHEy4eOHOU
NEeATETbHOCTH;

TOTOBHOCTBH OIICHHBATh CBOE MOBEJCHUE M MOCTYNKHA CBOMX TOBAPUILEH C MO3UIIMH HPABCTBEHHBIX
Y TIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHIA MOCTYIIKOB;

3) popMupoBaHUs IEHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHUECKHE MPEACTaBICHUSI O BEIIECTBE M XMUMHUYECKON pEeaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U HEOOXOIUMBIE ISl TOHUMAHUS CYIIIHOCTH HAYYHOU KapTHUHBI
MUDA;

OCO3HAHUE IIEHHOCTH HAYYHOTO MO3HAHUS JIJIS PA3BUTHUS KaXJIOTO YEJIIOBEKA U TIPOU3BOJIUTEIHHBIX
cui oOmmiecTBa B II€TIOM, POJM M MecTa Hayku «XHUMHs» B CHUCTEME HAay4HBIX IMPEACTaBICHUI O
3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOBI, B3aUMOCBS3SX YEJIOBEKAa C MPHUPOJHONM M TEXHOJOTUYECKOU
Cpenou;

MO3HaBaTeJIbHAsI MOTUBAIIUS U UHTEPEC K 00YYEHHUIO, TOTOBHOCTh M CITOCOOHOCTH K CAaMOPa3BUTHIO
U camMo00pa3oBaHHIO, K HCCIENOBATENIbCKON AEITeTbHOCTH, K OCO3HAHHOMY BHIOOPY HAmpaBiIeHUS U
YPOBHS TaJIbHEUIIIET0 00yUYEHNS;

4) BocIUTAHUS KYJbTYPbI 310POBbSI:

OCO3HaHWE IEHHOCTH XW3HHM, OTBETCTBEHHOTO OTHOIIEHHWS K CBOEMY 3JI0POBBIO, YCTAHOBKA Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TOCIEICTBUNA M HENMPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHHS), HEOOXOIMMOCTH COOJIIOICHHS MPaBUJI 0€30MMaCHOCTH TIPH OOpaIieHuu
C XUMUYECKUMHU BEIIECTBAMU B yUEOHBIX U KUZHEHHBIX CHTYAIIHIX;

5) TpyaoBoro BocnuTaHus:

(¢bopMUpOBaHHE IIEHHOCTHOTO OTHOIIEHUS K TPYIOBOM JEATEIHLHOCTH KaK eCTECTBEHHOU
MOTPEOHOCTH dYENOBEKa W K HCCIEIOBATEILCKON JIEATEIbHOCTH KaK BBICOKO BOCTPEOOBAHHOM B
COBPEMEHHOM OOIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBSI3aHHBIM ¢ XUMHEH, B TOM YHCIIEe K mpodeccusiMm HaydHOU
cdepbl, 0CO3HaAHNE BO3MOXHOCTU CaMOpealiu3allii B 3Tou cdepe;

6) 3K0JI0rM4ecKOro BOCIIMTAHMS:

OCO3HAaHHE HEOOXOIMMOCTH OTHOIICHHUS K MPHPOJE KaK MCTOYHUKY JKU3HHM Ha 3eMjie, OCHOBE €¢
CYIIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS SKOJOTUYECKON KYJIBTYpPhI: IPHOOPETEHUE OMBITA TNIAHUPOBAHUS MTOCTYIIKOB U
OIICHKA WX BO3MOJKHBIX ITOCJIEICTBHI IJIsi OKPYKAlOUIeHd Cpelbl; OCO3HAHHME TJI00aJbHOTO XapakTepa
AKOJIOTHYECKUX TMPOOJTEeM M MyTed UX PEIICHUS; CIIOCOOHOCTh MPUMEHSTh 3HAHUS, MONydaeMble MpU
W3yYEeHUW XHUMHH, I PEIICHUs 3a7ad, CBSI3aHHBIX C OKpPYXaloleHd Cpefoi; aKTUBHOE HEMPHUATHE



JNEWCTBUM, MPUHOCIIIMX BpEI OKPYXKAIOUIEH Ccpele; OCO3HAHME CBOEW pOJM KakK TPakKIaHWMHA U
NoTpeOUTENS B YCIIOBHIX B3aUMOCBS3H ITPUPOTHOM, TEXHOJIOTUYECKOM U COLMAIBHON CPEel; TOTOBHOCTD K
Y4YaCTHUIO B MPAKTUUYECKON JAESITETbHOCTH HKOJIOIMYECKOI HalpaBIeHHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbie Pe3yiIbTaThl OO0YYAIOIIMXCS, OCBOMBIIMX IPOrPaMMy IO XHMHH OCHOBHOI'O
o01m1ero o0pa3oBaHus, BKIFOYAIOT:

YCBOCHHE MEXIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) TOHITHH, OTPAKAIOIUX MaTepPUATbHOE
CIMHCTBO MHpa M TMPOLECC IMO3HAaHUs (BELIECTBO, CBOWCTBO, DHEPTrHs, SIBICHHE, HAaydHBIH (axr,
3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH, TEOpHs, HAOIIOJCHUE, U3MEPEHUE, UCCIIC0OBaHHEe, SKCIIEPUMEHT U
JApyrue);

OBJIaJICHUE YHHUBEPCAIbHBIMH y4COHBIMH JCUCTBHSAMHU (IIO3HABATEIbHBIMH, KOMMYHHUKATHBHBIMH,
PETYISTHBHBIMH), BaKHBIMU JUUIsl TOBBIIIEHUS 3()()EKTUBHOCTH OCBOCHHUS COACPIKAHUS Y4eOHOro
npeaMeTa, (HOPMHUPOBAHHS KOMICTEHIIMH, a TaKKe IMPOEKTHO-MCCIICAOBATEIbCKOW esSTeIbHOCTH
o0ydJaromuxcs B Kypce XUMHH;

CIIOCOOHOCTh MX MCIIOJIb30BATh B yUeOHOM, MO3HABATEIBHOMN U COIIMAILHOMN MPAKTUKE.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHcTBUA

Ba3oBble 1oruueckue geiicTBUA:

YMEHHUS HUCIMOJIb30BaTh IPUEMBbl JIOTMYECKOTO MBIIUIEHUS NPU OCBOEHUM 3HAHMH: pacKpbIBaTh
CMBICIT XUMUYECKUX MOHATUH (BBIACIATh MX CYIIECTBEHHBIC NMPU3HAKU, YCTAHABIMBATH B3aHMMOCBS3b C
APYTUMH  TIOHATHSMM); aHAJIM3UPOBATh, CPaBHMBATh, 0000IIaTh, BBIOUPATh OCHOBAHMS  JJIS
KJacCcu(UKAMU M CHCTEMATHU3allMd XMMHUYECKHX BEIIECTB M XWMHYECKHUX pEaKIuil; yCTaHABIUBAThH
INPUYMHHO-CJIE/ICTBEHHbIE CBSI3U MEXAy OOBEKTaMHM H3Y4YEHHUS; CTPOUTh JIOTMUECKHE DPACCYXIAECHUS
(MHOYKTUBHBIC, JEeNyKTHBHBIE, TI0 AaHAJIOTWHW); TNpeJiaraTb KPUTEPUHM W  BBLIBIATH  OOIIHE
3aKOHOMEPHOCTH M TPOTUBOPEYMsS B H3yYaeMbIX IHpolleccaX M SBICHUSAX; MPOBOJAUTH BBIBOJBI U
3aKIIIOYCHUS; YMEHUSI TMPUMEHSTHh B IPOIIECCE MO3HAHMS MOHATHSA (NPeAMETHBIE U MeTalpeIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENM, MHCIOIb3yeMble B XHMMHH, HpeoOpa3oBbIBaTh MOJEIbHbBIE
NPEJCTaBICHUS — XUMHUYECKHH 3HAaK (CHMBOJ JJIEMEHTa), XWUMHU4YecKas ¢GopMyina U ypaBHEHHE
XMMHUYECKOM peakluyu — MPH PEUIeHUH YYeOHBIX 33/1a4; C Y4eTOM 3THX MOJAEIbHBIX MpeACTaBICHUMN
XapaKTepu30BaTh N3ydaeMble XHUMUYECKHE BEIIECTBA U XUMUIECKHE PEAKIINH.

Ba3oBble ncciaegoBarebcKue 1elcTBHs (MeTOAbI HAYYHOI0 MO3HAHMS BeleCTB U SIBJIEHUH):

YMEHHUSI TPUMEHSTH METOABl HAayYHOTO TIO3HAHUWS BEIIECTB W SBJICHUH Ha JMIIMPHUYECKOM H
TEOPETUYECKOM YPOBHSX B YUeOHOI 1M03HABaTEIbHON M MPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH;

YMEHHUSI HCIIONb30BaTh TIOCTABICHHBIE BOMPOCHI B KAuyeCTBE WHCTPYMEHTA TIIO3HAHUS U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI; aHAJIM3UPOBATH (DaKThl, BBIABIATE M (HOPMYIHPOBATH MpoOiIeMy,
OTIPENIeNIATh 1eh W 3a/la4d, COOTBETCTBYIONIME PEHICHUIO TPOOJIEMBI; Mpeiarath ONMUCATEIBHYI0 WITH
OOBSICHUTENIbHYIO THIIOTE3Y M OCYIIECTBIIATH €€ MPOBEPKY; YMEHHUS IPOBOJUTH U3MEPEHUSI HEOOXOTUMBIX
MapaMeTPOB, BBIYHCIICHUS, MOJEIMPOBAHIE, HAOIIOJCHUS W SKCIIEPUMEHTHI (pealbHbIe W MBICJICHHEIE),
CaMOCTOSITENILHO TPOTHO3HPOBATh PE3yNbTaThl, (POPMYIHPOBaTh 00OOIIEHUSI U BBIBOABI 10 pe3ysIbTaTaM
MIPOBE/ICHHOTO OIIBITA, MCCIIEIOBAHNUS, COCTABIISTH OTYET O TPOJICITaHHON padoTe;

Pabora ¢ undopmanmeii:

YMEHHUSI OPHUEHTHPOBATHCS B PA3UYHBIX HWCTOYHHKAX WHPopManuu (HAYYHO-TIOMYJISIpHAS
JaUTepaTypa XMMHUYECKOTO COJIEpXKaHMs, CIIpaBOYHbIe MocoOus, pecypchl MHTepHeTa); aHAIM3UPOBATH
MHGOpPMALMI0O M KPUTUYECKM OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUMBOCTb, OTOMpaTh U
MHTEPIPETHPOBATh HMH(GOPMALMIO, 3HAYUMYIO Ul pelieHHs Y4eOHOW 3aJaud; YMEHHUS MPHUMEHSThH
paszIuyHbIe METOABI M (POPMYIHUPOBATH 3aMPOCH] MPH MTOUCKE U 0TOOpe MHGOPMAIINH, HEOOXOIUMOM ISt
BBITMOJIHEHUST y4eOHBIX 3a7a4; MCIOJIb30BaTh HH(POPMALMOHHO KOMMYHHUKATUBHBIE TEXHOJIOTUU U
pasUYHbIC TOUCKOBBIE CHCTEMBI; CaMOCTOATENBHO BBIOMpPATh ONTHUMAIBHYIO (DOpPMY IpEnCTaBIECHUS
uHpopmManuu (CxXembl, TpaQuKH, IUarpaMMbl, TaOMUIBI, PUCYHKH M Jpyrue (OpMbl); yMEHUS
UCIOJb30BaTh HAay4YHBIN A3BIK B KaueCTBE CPEJCTBA PadOTHl C XMMUYECKOH MH(pOpMauued; NpUMEHSTh



MEXIIpeAMETHbIC ((pU3MUECKHe W MaTeMaTH4eCKHWe) 3HAKW M CHUMBOJIBI, (OpMYJbl, abOpeBHATYPHI,
HOMCHKIJIATypPYy, UCIIOJIb30BATh U HpeO6pa3OBBIBaTI> 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

1) ymenus obuieHns (MMCbMEHHON M YCTHOM KOMMYHUKAIUH):

IIPEJCTABIATh MOJyYEHHbIE PE3Y/IbTaThl I03HABATEILHON JEATEIIBHOCTH B YCTHBIX U IMMCbMEHHBIX
TEKCTax; MyOJUYHO BBICTYNATh C MPE3EHTALNEH Pe3yIbTaTOB BHIOIHEHUS! XUMHUYECKOTO HKCIEPUMEHTA
(uccnenoBaTesbCKOi 1a00paTOPHOM MIIM IPAKTUYECKOM paboThl, yueOHOro MPOEKTa); B XO/€ AUaora u
(M) TUCKYCCUM 331aBaTh BOIPOCHI IO 00CYKIaeMOM TeMe U BbICKa3bIBaTh UAEH, (HOPMYIHPOBATH CBOH
IIPEUI0KEHUS] OTHOCUTEIBHO BBIITOJHEHUS IPEJIOKEHHOMN 3a1a4H.

2) yMeHUs y4eOHOTO COTPYIHUYECTBA (TPYIIOBasi KOMMYHUKAIHS):

y4acTBOBaTh B IPYNIOBBIX (hopMax padOTh: IUIAHUPOBATH OPraHU3alMI0 COBMECTHOH paloThl,
OIIpEEIATh CBOIO PpOJIb, PACHPElNENATh 3aJauyd MEXKIYy 4WIEHAMHU TPYIIIbI; BBIIOJHITH CBOI 4YacTh
palboTbl, KOOPAMHUPOBATb CBOM JEWCTBUS C JEHCTBUSAMHU JIPYTHX WIEHOB KOMAaHJbl, OIpPEIesATh
KPUTEPUH TI0 OLIEHKE Ka4yecTBa BBHIMOJHEHHOW palOThI, pemiaTh BO3HUKAIOMIME MPOOJIEMBI HA OCHOBE
ydeTra OOLIMX MHTEPECOB U COIIACOBAHUS MO3MLUH, y4aCTBOBaTh B OOCYKIEHMH, OOMEHE MHEHHSIMH,
«MO3TOBOM HITypMe» U IpYTuX GOopMax B3aUMOIECHCTBUS.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

OBnaneHue yHHBEpPCaIbHBIMU YYEOHBIMH PETYISTUBHBIMH JCHCTBUSMHU BKJIIOYAECT pPa3BUTHE
caMOOpraHu3aluu, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM YHUCIIE:

YMEHHs pellaTh ydyeOHbIe M HCCIEI0BAaTENbCKUE 33Jaud: CaMOCTOSITENILHO BBIOMpATh CHOCO0
perieHus: ydeOHOW 3amaud (CpaBHMBAaTh HECKOJBKO BapHAHTOB pEIIEHUsA, BHIOMpaTh Hambolee
MOAXOJIAIINI C Y4eTOM CaMOCTOSITENBHO BBIJENIEHHBIX KPUTEPUEB), MIAHUPOBATH CBOIO PabOTy mpH
pelieHnn y4eOHOM WM  HCCIIeNOBaTeNbCKOM 3aJauyd; HAa OCHOBE MOJYYEHHBIX pPE3yJbTaTOB
dbopMynupoBath 000OIIEHUS ¥ BBIBOJBI, TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TPOIIECCOB;
aQHAIM3UPOBATh  PE3yJAbTAThl: COOTHOCHUTH CBOU JCHCTBUA C IUIAHUPYEMBIMH pe3yjbTaTaMH,
OCYUIECTBJISITh CAMOKOHTPOJIb J€ATEIbHOCTH; KOPPEKTUPOBATh CBOKO JEATEIBHOCTH HAa OCHOBE
camMOaHaIn3a U CaMOOLIEHKH.

HNPEAMETHBIE PE3YJBbTATHBI

[IpeameTHBIE pPE3yNbTaThl OCBOCHMS MPOTPAMMBI 110 XUMHH OCHOBHOTO OOIIET0 0Opa3oBaHUs Ha
yryOJIEHHOM YPOBHE MMEIOT 00Iee COJepKaTeNbHOE SAPO C MPEAMETHBIMH pe3yibTaTaMu 0a30BOTO
YpOBHS, COIJIACOBaHbI MEXIYy cO0O0#, YTO IMO3BOJSET PEalN30BbIBATh YIIIYOJIEHHOE H3yuyeHHE Kak B
pamMKax OTIENbHBIX KJIacCOB, TaK M B paMKaxX peanu3aliil WHAUBHUIYATbHBIX 00pa30BaTENbHBIX
TPAaeKTOpU, B TOM UYHCIE HCIOJb3ys CETEBOE B3aMMOJICWCTBUME oOpranuszanuu. [lo 3aBepuieHun
peaM3alnuy MporpaMMbl YIIIyOJIEHHOTO YPOBHS OOydYaromiuecs CMOTYT JeTallbHee OCBOUTH MaTepual,
OBJIAJIETh PACIIMPEHHBIM KPYroM TIOHATHA W METOJIOB, pemiaTh 3amayu 0o0Jiee BBICOKOTO YPOBHS
CJIOKHOCTH.

[IpeameTHBIE pe3yibTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOMIMMHKCS HAYYHBIX 3HAHWA, YMEHUU U
CrocoO0B JIeHCTBUHM, chenupuyecKux A MpeAMeTHOW o0nactu «XUMHA»; OCHOBBHI HAy4YHOTO
MBIIICHUS]; BUJIBI I€ITEILHOCTH TI0 TIOJIYYCHHIO HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, TPeoOpa30BaHUIO
Y IPUMEHEHHUIO B PA3TIMYHBIX YU€OHBIX U pPealbHBIX )KU3HEHHBIX YCIOBUSAX; 00€CIIEUNBAIOT BO3MOKHOCTD
YCHENTHOTO O0y4eHHUsI Ha CIEAYIOIIeM YPOBHE 00Opa30BaHMsI.

K xonmy oOydenusi ¢ 8 knacce y oOyuaromerocst OynyT copMHUpPOBaHBI CISAYIOIIME MPEAMETHBIC
pe3yabTaThl N3YYEHUS] XUMHUH Ha YTIyOJIEHHBIM YPOBHE:!

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSITHH: aTOM, MOJEKYJa, XUMUYECKUU HJIEMEHT,
MeTaJul, HEeMETaJlI, aJUIOTPONHs, MIPOCTOE BEIISCCTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOIHAS U



HEOJIHOPO/IHAS), BAJICHTHOCTb, OTHOCUTENIbHASI aTOMHAsi M MOJIEKYJIspHAs. Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIpDHAs Macca, MaccoBas JOJI XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUHU, MOJIIPHBIA O00BEM,
OTHOCHTEJbHAs TUIOTHOCTh Fa30B, OKCHUJI, KUCJIOTa, OCHOBAHUE, COJIb, aM(pOTEPHBIA OKCH, aM(pOTEPHBIN
THJIPOKCH, XHUMHYECKash peakius, KiacCU(UKAIUSA peakiuii: peakUuu COCIUHEHHS, pPEeaKIuH
pa3joKEeHUs, Peakuy 3aMelIeHHs, peakiuu OoOMEeHa, AK30- U SHJIOTEPMHUYECKHE DPEAKIMH; TEIUIOBOM
apdekr peakmuu; SAPO aTOMa, SJICKTPOHHBIA CIIOM aToMa, aTOMHAs OpOWTallb, PaJAMYyC aToMa,
XUMHYECKas CBSA3b, MOJIAPHAS M HEMOJIApHAs KOBAJICHTHAsl CBsI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10Jisl BElIeCTBA (MPOLEHTHAs KOHIIGHTPALKs) B paCTBOPE, MOJISIpHAST KOHIIEHTPAIUS
BEIIECTBA B PAcTBOPE; ANEKTPOOTPHUIATEILHOCTb, CTENIEHb OKUCIICHUS, OKUCIUTENN U BOCCTAHOBUTEIH,
OKHCJICHHE M BOCCTaHOBJICHHE, OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIMH, METOJ 3JICKTPOHHOTO
OanaHca;

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKHX MOHATUH U MPUMEHSTH 3TH MOHATHUS MPU
OIMCAaHUU BEIIECTB U UX MPEBPAILLCHUI;

UCIOJb30BATh XMMUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHS (OpPMYyN BEUIECTB M YpaBHEHHM
XUMHYECKHUX PEaKIIHii;

OTIPEJIeNIATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COEAMHEHHSIX, CTETEHb OKHCIICHHS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, IPUHAJICKHOCTD BEIIECTB K ONPEAeTICHHOMY KJIacCy COSIUHEHHMA
o Gopmysam, BUIbI XUMUYECKON CBS3H (KOBAJCHTHON M HOHHOW) B HEOPraHUYECKUX COCIMHEHUSX;

PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHsI MaCChl BEIIECTB, IIOCTOSIHCTBA cocTaBa, [lepuonndyeckoro
3akona J[. 1. MenneneeBa, aTOMHO-MOJICKYJISIPHOH TEOpUH, 3aKOHA ABOTagpo W €ro CIeACTBHIA,
NPEJCTaBICHUNA O HAYYHBIX METOAAX TO3HAHHS, B TOM YHCIIE DKCIEPUMEHTAIBHBIX U TEOPETUUYECKUX
METOJIaX UCCIIeIOBAHUS BEIIECTB U U3YUCHUS XUMHUUECKHUX PEaKIIHii;

JIEMOHCTPHPOBATH TOHUMAHHUE TIEPUOTUIECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB OT
ux nonoxenus B [lepuoguueckoii cucreme:

ONMCBHIBaTh M XapakTepu3oBaTh TabmmuHylo ¢Gopmy Ileproanyeckoil CHCTEMBI XHUMHYECKHX
3JIEMEHTOB: pa3iuyaTh MOHATHS «rJaBHas nonarpymmna (A-rpynma)» u «mobounas mnoxrpymmna (b-
TPYIINA)», «MaJIbIe IEPUOJIBI» U «OOJBIINE TIEPHOIBDY;

COOTHOCHUTH 0003HaueHUsl, KOTOpble UMeroTcs B Tabnuue «llepuonnyeckas cucteMa XMMHUYECKUX
anemeHToB J[. 1. MenneneeBa», ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUsS aTOMOB XHMHUYECKHX
3JIEMEHTOB (COCTaB M 3apsj sjpa, oOliee YUCIO 3JIEKTPOHOB U pacHpelesieHHe UX MO 3JIEKTPOHHBIM
CJIOSIM);

OOBSICHATH CBsI3b TOJIOKEHHUsT dneMeHTa B Ilepuoauueckoil cucreme ¢ pacnpeneiaeHueM
AJIEKTPOHOB MO0 JHEPTreTHYECKUM YPOBHSIM, TOIYPOBHSM W OpOUTANsIM aTOMOB NEpPBBIX YETHIPEX
MIEPUOJIOB;

KI1acCU(UIIMPOBATh XUMHYECKHE IIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUECKUE PEaKIuu (10
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEINIOBOMY dPEKTY);

XapaKTepu30BaTh (OMUCHIBATh) (U3NYECKHE M XHUMHYECKHE CBOWCTBA IPOCTBIX M CIOKHBIX
BEIIECTB: KHCIOpOJa, BOJIOPO/A, BOJBI, OOIME XMMUYECKHE CBOMCTBA OKCHJOB, KHCIIOT, OCHOBAaHUH U
COJIeH, TEHETHYECKYIO CBS3b MEXIy HHMH, IOATBEPXKAas TPUMEpaMH MOJEKYISPHBIX YpaBHEHHMA
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHA;

OIMCHIBATH POJIb KUCIOPO/a, BOJOPOA M BOJBI B IPUPOIHBIX MpPOIEccax, B KHUBBIX OpPraHU3Max,
UX MPUMEHEHHUE B PA3IUYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXKHOE HCIIOJIb30BAaHHE B COBPEMEHHBIX
TEXHOJIOTHUSIX;

OOBSICHATH M IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT UX COCTaBa W CTPOEHUS,
BO3MOYKHOCTH MPOTEKAHHSI XUMHUYECKHIX TPEBPAMICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCHUTEJIBbHYIO MOJIEKYJSPHYIO M MOJSIPHYIO MAacchl BEIIECTB, MOJISIPHYIO Maccy
CMECH, MOJIbHYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA B COETUHEHNH, MACCOBYIO O XMMHUECKOTO JIEMEHTa
no ¢Gopmylie COeTUHEHUs, HAXOAUTh MPOCTEHIIyI0 (HOpMyNy BEIIECTBa MO MAacCCOBBIM MU MOJBHBIM
JOJISIM  DJIEMEHTOB, MAacCOBYIO JOJIO BEUIECTBA B PACTBOPE, MOJISIPHYIO KOHIEHTPAILMIO BEIeCTBa B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUAM XUMUYECKOI peaKIim;

MIPUMEHSTh OCHOBHBIE OIEpallMi MBICIUTEIBHON AESITEIbHOCTH — aHaJM3 U CHUHTE3, CpPaBHEHUE,
000011IeHre, CUCTeMaTH3alNI0, KIACCU(PHUKAINIO, BBIBICHUE NMPUYMHHO-CICACTBEHHBIX CBA3EH — IS
W3Y4YECHHSI CBOWCTB BEIIECTB M XMMHMUECKHUX pEaKIHi, e€CTeCTBEHHO-HAay4Hble METOJbl IMO3HAHUS —



HaOJI0ICHNE, U3MEPEHHE, MOJACTHUPOBAHNE, SKCIIEPUMEHT (pEealbHBI U MBICICHHBIN) — JJISI OCBOCHUS
y4eOHOT0 COIepIKaHus;

PacKpbIBaTh CYITHOCTH MPOIIECCOB OKUCIICHUS M BOCCTAHOBIICHUS, COCTABIIATh YPaBHEHHS MPOCTHIX
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMi (METOAOM JIEKTPOHHOTO OanaHca);

YCTaHABJIMBAThH CBSI3U MEXY PEabHO HAOIIOIaeMbIMU XUMHUYECKUMU SIBICHHSIMH U MPOLIECCAMH,
MPOUCXOSAIIMMU B MaKpoO- U MUKPOMHUpE, OOBSICHATH MPUYMHBI MHOTOOOpAa3usi BEIIECTB, COOTHOCHUTH
XUMHAYECKHE 3HAHUS CO 3HAHUSMU JIPYTUX YICOHBIX MTPEIMETOB;

coOmonaTh mpaBwiia Oe30MacHOi paboThl B JIAOOPATOPHHM TPU HCIOJIB30BAaHUM XUMHYECKOMH
nocy bl 1 000pyIOBaHHMS, a TAKXKE MPaBUiIa OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSMHU
BBITIOJIHEHUST JIAOOPATOPHBIX ONBITOB M MPAKTHUYECKUX pabOT MO TMONYYEeHUI0 U COOMpaHHIO
ra3oo0pa3HbIX BemIecTB (BOJAOpPOAA M KHCIOPOJa), TPUTOTOBICHUIO PACTBOPOB C OMNpEICIICHHOMN
MacCOBOM J0JIel pacTBOPEHHOI'O BEIECTBA, PEIICHUIO HKCIIEPUMEHTAIBHBIX 3a/1a4u 10 TeMe «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX COCTUHCHUI;

JE€MOHCTPHPOBATh BIIAJICHHE OCHOBAaMH XHMHYECKOW TI'PAMOTHOCTH, BKIIIOYAIOMICH YMEHHS
0e30macHOro OOpalleHHs C BEIIECTBAMU, HUCIOJIb3YEMbIMHA B TOBCETHEBHOM JKM3HH, a TAKXKE 3HAHUE
MIPaBUJI TOBEACHUS B LIEJSX COEPEKEHUS 3I0POBbS M OKPYKAIOIIEH Cpeibl.

K xoHny oOyuenus ¢ 9 knacce y oOyuaromerocss 0yayT chOpMUpPOBaHbI CIEIYIOLIUE IpPEIMETHBIE
pe3yabTaThl N3YYEHUS] XUMHUH Ha YTIyOJIEHHBIM YPOBHE:!

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATUN: XMMUYECKUH 3JEMEHT, aTOM, MOJEKYJa,
WOH, KaTHOH, aHNOH, JJIEKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKUCICHMS, XMMHYECKas peaklus, TEILIOBOU
3 dEKT peakuu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP;

JIEKTPOJIUTHI, HEINEKTPOIMUTHI, SJICKTPOJUTHUECKAs IUCCOLMALUSA, PEaKIMM HOHHOro OoOMeHa,
TUIPOSIU3 coJiel, oOpaTUMble M HEOOpAaTHMblE PEaKIMM, OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, IEKTPOJIN3, ATIOTPOMHs, aM(pOTEPHOCTS,
XUMHUYECKas CBsA3b (KOBAJIEHTHAs, MOHHAs, MeETaJNIM4ecKas), MEeXMOJEKYJsSpHble B3aWMOJAECUCTBUS
(BomopoaHasi cBsi3b, cHibl Ban-nep-Baanbca), KOMIUIEKCHBIE COEAMHEHUS, KPUCTAJUINYECKHE PELIETKH
(mpuMuTHBHAs KyOuueckas, 00bEMHO-LIEHTPUpPOBaHHAas KyOudeckas, rpaHelleHTpUPOBaHHasi KyOuuyeckas,
reKCaroHaJIbHasl IJIOTHOYNAKOBaHHAs), KOPPO3Hsl METAIOB, CIUIABBI; CKOPOCTh XMMHUYECKOW PEAKIUH,
KaTajan3, XUMHYECKOE paBHOBECHE, DJJIEMEHTbl XHUMHUYECKOH TEepMOAMHAMMKM KaK OJIHOM U3
TeopeTnueckux ocHoB xumuu; [1/1K;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX MOHSITUM M NPUMEHSATH 3TH MOHSATHUS MPU
OIMCAaHUU BEUIECTB U UX NPEBPALLECHUN;

HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JMJIi COCTaBJICHHS (OpPMYJ BELIECTB U YpaBHEHMH
XUMHUYECKHUX PEaKIINi;

ONpeeNATh BAJCHTHOCTh M CTENEHb OKHCIEHUS XHUMHUYECKUX DJJIEMEHTOB B COEIUHEHHSIX
Pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K OINpPENIEIEHHOMY KJIacCy COeTUHEHUH TOo (opMyram,
BUJIbl XUMUYECKON CBS3M (KOBAJIEHTHOW, MOHHOW, META/NINYECKOW) B HEOPraHUYECKUX COCTUHEHUSX,
3apsil MOHA 10 XUMHUYECKOW ¢opMmyne, XapakTep cpelbl B BOJHBIX pacTBOpaXx HEOPraHUYECKUX
COETMHEHMH, TUIl KPUCTAJUIMYECKOM pelIeTKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMblcn llepuognueckoro 3akona . M. MenneneeBa M J€MOHCTPUPOBATh €ro
MMOHUMAaHHE:

ONUCHIBaTh M XapakTepu3oBaTh TabiauuHylo ¢opmy Ilepuoanyeckoil cHCTEMBbl XHUMHYECKHX
AJIEMEHTOB: pa3inyarh NOHATHS «A-Tpynna» u «b-rpynnay, «maible Iepuoab» U «O0JbIINE TEPUOIBIY;

OOBSICHATH CBsI3b TOJIOKEHHUs dneMeHTa B Ilepmoauueckoil cucremMe ¢ pacnpeneIeHueM
JIEKTPOHOB IO JHEPreTHYECKUM YpPOBHSIM, IOJYPOBHSAM M OpOUTAIAM aTOMOB IEPBBIX YETBIPEX
[IEPUOJIOB;

BBIIENIATE OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB HJIEMEHTOB M HUX COEAMHEHUH
(KUCIIOTHO-OCHOBHBIX M OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCHUIOB M THJIPOKCHIOB) B
Ipezieaax MaJbIX IEPUOJOB U IIABHBIX MMOATPYII C yY€TOM CTPOCHHUS UX aTOMOB;



PacKpbIBaTh CMBICT TEOPHUH 3JIEKTPOIMTUYECKON MUCCOLMAllMM, 3aKOHa ['ecca M ero ciencTBui,
3aKOHA JICHCTBYIOIIMX Macc, 3aKOHOMEPHOCTEH W3MEHEHHMS CKOPOCTH XHMHYECKOW peakluu,
HaIpPaBIIEHUS] CMEIIEHUSI XUMHUUECKOTO PaBHOBECHS B 3aBUCUMOCTH OT Pa3IM4HbIX (PaKTOPOB;

KJ1acCU(UIIUPOBATh XUMUYECKHE IEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUECKUE PEaKIuu (10
YHUCIy M COCTaBy Yy4YacTBYIOIIMX B pEakUUU BEUIECTB, MO TEIUIOBOMY 3(dexTy, Mo arperarHomy
COCTOSIHUIO PEareHTOB, 110 U3MEHEHHIO CTETICHEH OKUCICHHSI XUMUYECKHUX SJIEMEHTOB, 10 00pPaTUMOCTH,
0 Y4aCTHIO KaTaju3aropa);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KIACCOB
HEOPraHUYECKUX COCAMHEHUN, MOATBEp)KIas 3TO ONHUCAHHE MPUMEpPaMU MOJEKYJISPHBIX U HOHHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMHUECKUX PEAKIIN;

COCTaBJISITh YPaBHEHUS: AJIEKTPOIUTUUECKON JUCCOIUAIIMHN KUCIOT, IIEI04Yel U COJIed; MOJHbIE U
COKpaIlleHHbIE YpaBHEHHsS pEaKIUi HOHHOTO OOMEHa; peakluil, MOATBEpPKIAIOMIMX CYIIECTBOBAHHUE
TEeHETUYECKOM CBSI3U MEXK]y BEIIECTBAMH PA3IMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb MPOIECCOB I'HIPOIM3a COJIEH MOCPEICTBOM COCTABJICHUS KPATKUX MOHHBIX
U MOJICKYJSIDHBIX YpaBHEHHMH peakluid, CYHIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
MIOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ATHX PeaKIIHii;

Mpe/ICKa3bIBaTh XapaKTep Cpeibl B BOJHBIX PACTBOpaXxX COJIEH;

XapaKkTepu3oBaTh (OMUCHIBaTh) (UIUYECKUE U XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(xuciopon, 030H, rpaduT, anma3s, KpeMHHA, 00p, a3oT, Gocdop, cepa, XJIOp, HATPHMA, KaTUi, MAarHHA,
KalblUH, aTIOMUHHM, jKeTe30, Me/lb, IIMHK, cepeOpo) U 0O0pa30BaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM
YHUCJIe WX BOJHBIX PAaCTBOPOB (aMMHaK, XJOPOBOJOPOA, cepoBoiopon, okcuusl yriaepoma (I, 1V),
kpemuus (1V), azora (I, I, I, 1V, V) u docdopa (lll, V), cepsr (IV, VI), cepaucras, cepHas, a3oTHas,
docdopHas, yroibHas, KPEMHHEBAas KHCJIOTHI, OKCHIBI W TUAPOKCUABl MetamioB |A—IIA-rpynm,
amomunus, meau (1), munka, xenesa (11 u 111));

MOSICHATh ~ COCTaB, OTAENbHBIE CHOCOOBI TIONYYEHUS W CBOMCTBAa CJOXHBIX  BEIIECTB
(kucmopoacoiepKalie KUCIOThI XJI0pa, a30TUCTast, OOpHAsA, YKCYCHasi KUCIOTBl U UX COJIH, TaJIOT€HH/IbI
kpemuus (1V) u pocdopa (11l u V), okeun u ruapokcun xpoma (I1), nepmanranar xanus;

OTHCHIBATh POJIb BAKHEHIINX M3y4aeMBbIX BEIIECTB B MPHUPOJHBIX MPOIIECCaX, BIUSHUE HA KUBBIE
OpPTaHU3MBI, TPUMEHEHHWE B pA3JMYHBIX OTPACIAX OSKOHOMHKH, HWCIOJIb30BaHUE IS CO3JaHHS
COBPEMEHHBIX MaTepUAIOB U TEXHOJIOTUI;

MPOBOJIUTh  PEAKIWH, TOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTaB  pA3jIMYHBIX  BEIIECTB,
pacro3HaBaTh OMBITHBIM MTyTEM COJEpIKaIIMecs B BOAHBIX PACTBOPaX MOHBI: XJIOPHI-, OpPOMUI-, HOTU-,
cynbdat-, pocdar-, kKapOOHAT-, CUIMKAT-, CyIb(UT-, CyIb(UI-, HUTPAT- © HUTPUT-UOHBI, THUIPOKCUI-
HMOHBI, KATHOHBI aMMOHWUSI, MarHUs, KaJbIUs, ATIOMUAHHUS, )Kene3a (2+) u xkenesa (3+), menu (2+), IMHKA;

OOBSICHATH W MPOTHO3UPOBATh CBOMCTBA BOKHEHIINX M3y4aeMbIX BEIIECTB B 3aBUCHMOCTH OT X
COCTaBa M CTPOEHUS, IPUMEHEHHUE BEIIECTB B 3aBUCHUMOCTH OT MX CBOICTB, BO3MOXKHOCTH MPOTEKaHMS
XUMAYECKHUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSIX Ha OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XHUMHUYECKOM
KHUHETUKH U TEPMOAUHAMHUKH;

BBIUUCIIATE OTHOCHUTENFHYIO MOJIEKYJISPHYIO W MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOT0 3JIeMEeHTa MO (hopMyJie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MOJIbHYIO
JOTI0 XUMHYECKOTO JJEMEHTa B COEJAMHEHWH, MOJSIPHYIO KOHIIGHTpPAI[MIO BEHIeCTBA B PacTBOPE,
HaXOJUTh MPOCTEUNIyI0 (OpMyITy BEIIECTBA IO MACCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, IPOBOIUTH
pacueTbl 1O YpaBHEHHSIM XHMHYECKHX pEaKIMii ¢ YYeTOM HEIOCTaTKa OJHOTO W3 pEearcHToB,
MIPAKTUYECKOT0 BBIXOJIa MPOAYKTA, 3HAYCHHUS TeIIOBOT0 3(h(pekTa peakinu, onpeaessiTh COCTaB CMeCei;

coOmofaTth mpaBuia Oe3omacHOil padoThl B JIAOOpPaTOPUM MPU HCIONB30BAHUM XHUMHUYECKOU
nocyiel 1 000pyI0BaHMS, a TAKXKE MPaBUiIa 0OpaIlleHHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
BBITIOJTHEHUST J1a0OpaTOPHBIX OMNBITOB W MPAaKTUYECKHMX pabOT MO TOJYyYEHUI0 U COOUPAHHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa W YIJIEKUCIIOTO ra3a) M PElICHHIO SKCIEPUMEHTAJIBHBIX 337ay Io
TeMaM Kypca, IpeICTaBIsITh Pe3yabTaThl SKCIIEPUMEHTa B (pOpME BBIBOJIOB, JOKA3aTeNbCTB, IPaUKOB,
TaOJUI U BBIABISATH SMIUPUUYECKHE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIE OMNEPALUU MBICTUTENBHON NEeATENbHOCTH (aHAIW3 U CUHTE3, CpaBHEHUE,
0000I1IeHHe, CUCTEMATU3AIUIO, BBIABICHHE NMPUYMHHO-CICACTBEHHBIX CBS3€H) NMpPU U3YyYCHHH CBOMCTB



BELIECTB U XMMHUYECKHUX PEaKIMii, BIaJIeTh €CTECTBEHHO-HAyYHbIMU METOJIaMU TMO3HaHUsI (HaO0IeHuE,
HU3MEPEHHE, MOJEIUPOBAHNE, SKCIIEPUMEHT (PEAIbHBIN U MBICIICHHBIN );

MPUMEHSTHh IpaBuiia 0€30MacHOr0 OOpAaIlEHUs! C BEIIeCTBaMH, HUCIOJIb3YEMbIMH B TMOBCETHEBHOM
KU3HU, TPaBUJIa TOBEACHUS B IENIAX COCPEKECHHS 370POBbS M OKpPYKAMOIIEH MPUPOIHON CpPEIbI,
MMOHUMATh Bpes (OMacHOCTh) BO3ACHCTBUS Ha KMBBIE OPTaHU3MbI ONPEACICHHBIX BEIIECTB, MOSCHATH Ha
puMepax CIOCOObl YMEHBIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3JCUCTBUS, 3HAYCHHE >KUPOB,
OeIKOB, YIJIEBOJIOB /ISl OpPraHu3Ma YellOBEeKa;

WCIIOJIb30BaTh IOJIYYCHHBIC TIPEACTaBICHUs O cdepax MnpodecCHoHaTbHON NeATeIbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJOTUSIMU, KaK OCHOBY /17151 IPO(EeCCHOHATILHOM OpUEHTAlUU
Y JJI1 OCO3HAHHOTO BBIOOpA XMMHH KaK MPO(UIBLHOTO MpeaMeTa Py MPOI0JDKEHUN 00y4YeHHS Ha YPOBHE
cpenHero odmiero oopasoBaHus;

y4aCTBOBaTb BO BHEYPOUHOM IPOEKTHO-UCCIEAOBATEIBCKON JEATEIbHOCTH XHMHUYECKOW U
XUMHKO-KOJOTHYECKON HANpaBICHHOCTH, MPHUOOPECTU OIBIT MPOBEICHUS Y4eOHBIX HCCIIEJOBAHHUI B
YCIIOBUSX 00pa30BaTENbHBIX OpTaHM3alMid, a TaKKe OpraHu3anuii (IEHTPOB) IOTOIHUTEIHLHOTO
oOpa3oBaHUs eTeHl.



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM TIPOT'PAMMBI

8 KJIACC
Kon .
e IIpoBepsiemble Npe1MeTHbIE Pe3yILTATbI 0CBOEHHS OCHOBHOI
AR o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
1 ITo Teme: «IlepBoHaYanbHbIE XUMUYECKUE TTOHATHUS»
PACKpBIBATH CMBICII OCHOBHBIX XUMUYECKUX TMOHATHI: aTOM, MOJIEKYJ1a, XUMHUYECKHI1
JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOAHAsA U
HEOJHOPO/HAsA), BAJIEHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYyJspHas Macca,
11 KOJIMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca, MaccoBas J0JI1 XUMHYECKOI'O
3JIEMEHTA B COEIMHEHHUH, MOJISIPHBIA 00bEM, XMMHUUECKasl peakius, KiaccupuKaus
peakuuii: peakiUM COEIMHEHUS, PpEeaklUUU pas3JIoKEHUs, pPEaKUUH 3aMelIeHMs,
peakuuu oOMeHa, 9K30- M SHAOTEPMUYECKUE PEaKLUu, TeII0BOH 3¢ dekT peakuuwy,
pacTBOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTPAlMsl) B pacTBOpE
12 WIUTIOCTPHPOBATH B3AHMOCBA3b OCHOBHBIX XMMHECKHX MOHATHI M TPUMEHSTH 3TH
HOHSATHS NIPH ONMCAHUM BELIECTB U UX MPEBPALLCHUI
13 HCIONL30BATH  XMMUECKYIO CHMBOJAKY JUIA COCTABICHHUS (dbopmMyn BelecTB U
YpaBHEHHI XUMUYECKUX PEAKITHHA
14 PacKpbIBaTh CMBICH 3aKOHOB COXPAaHEHHUs MacChl BELIECTB, NOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa ABOTapo
1.5 OIpeNieNATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSAX
16 KJIACCU(UIIMPOBATh XUMHUECKUE pEaKIUU (110 YHCIy M COCTAaBY YYAaCTBYIOLIUX B
PEaKIMU BEIIECTB, M0 TEIIOBOMY 3 (deKTy)
1.7 BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHUCIISITh MACCOBYIO JIOJII0O XMMHUYECKOT'0 3JIEMEHTA 10 OpMYJie COETMHEHNS,
1.9 BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE
110 OPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl TMO3HAaHUS — HaOJIO/eHUE, U3MEpEHue,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEATbHBIM U MBICJICHHBIN)
2 [To Teme: «BaxHelmue npeIcTaBUTENIN HEOPTaHUYECKUX BEIIECTB)
21 PacCKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHATHI: OKCHM, KHCIOTa, OCHOBAaHUE,
COJIb
29 OTpeAeNATh MPUHAJUICKHOCTh BEUIECTB K OMpPENEIEHHOMY KIIAcCy COEIMHEHHUH I0
dopmynam
2.3 KJIaccu(UIIMPOBaTh HEOPraHMUECKUE BELIECTBA
XapakTepru3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA BELIECTB Pa3IMUHBIX
2.4 KJIaCCOB, TMOJTBEpXKJasi ONHMCAHHWE TpPUMEpPaMH MOJEKYJISPHBIX  YpPaBHEHU
COOTBETCTBYIOIMX XMMUYECKUX PEaKIHi
o5 IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KaYeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MTPOTEKAHHUSI XUMHYECKHIX TPEBPANICHUNA B PA3TUYHBIX YCIOBHUIX
CJIeZIOBaTh TpaBHJIaM IIOJIb30BAHHMS XMMHUYECKOH TIOCYAOH M J1abopaToOpHBIM
00opy0BaHUEM, a TAaK)Ke MpaBWiIaM OOpAIlEHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBINOJHEHUIO J1a0OpPaTOPHBIX XHUMHYECKHX OIBITOB IO
26 MOJIYYCHUI0O W COOMpaHWI0 Ta3000pa3HbIX BEIMICCTB (BOAOPOAA W KHCIOPOJaA),

IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJE€d pPacTBOPEHHOIO
BEIIECTBA,  IUIAHUPOBaTb M IPOBOJUTb  XMMHUYECKHE  SKCIIEPUMEHTBHIIO
pacro3HaBaHUIO PacTBOPOB ILEIOYEH U KHCIOT C IOMOIIBIO UHIMKATOPOB (JaKMYC,
dbeHondTanernH, METHIOPAHXK U IPYTHE)




2.7

IIPOBOJIUTH PACUEThI 10 YPABHEHUIO XUMUYECKOU peaKkiuu

ITo Tteme: «llepuonnueckuii 3axkoH u Ilepuoguueckass cucTEMa XUMHUYECKUX

3 anementoB J[. WM. MenneneeBa. CrpoeHue aToMoB. XuUMHYECKass CBS3b.
OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIII
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHATUN: SAPO aTOMa, JEKTPOHHBIN
31 CJIOM aroma, aTOMHas OpOWTaj b, PaJlyc aToMa, XUMHUYECKas CBs3b, MOJISIpHAS U
HEIOJISIPHAsT KOBAJIEHTHAsl CBS3b, JJEKTPOOTPULATEIBHOCTb, MOHHAs CBSA3b, HOH,
KaTHOH, aHUOH, CTETICHb OKUCIICHUS
3.2 KIJIACCU(UITUPOBATH XUMUYCCKUE DIIEMEHTBI
OMHKCHIBATh W XapaKTepu3oBaTh TaOiuuHyto ¢opmy llepuoamueckoil cucTemsl
3.3 XUMHUYECKHX JJIEMEHTOB: pa3iMyaTh MOHATUSA «TJaBHas moAarpynna (Arpymnma)» u
«moboyHas nmoarpymnmna (brpymma)y, «Maibie» U «00JbIITNe) TePUOIbl
packpsiBaTh cmbici llepuonuueckoro 3akona .M. MeHneneeBa: 1eMOHCTPUPOBATh
3.4 MNOHUMaHUE NEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHX 3JIEMEHTOB OT MX
nosioxkenus B [lepuoandeckoit cucreme
COOTHOCUTH 0003HAUYECHHUS, KOTOpbIe UMetoTcsl B Tabnuue «llepuonuyeckas cucrema
35 xuMuueckux djemeHToB .M. MeHueneeBa» C 4YHMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj siipa, OoOIee YUCIO
AJIEKTPOHOBH PACIIPEACIICHUE UX TI0 SJICKTPOHHBIM CIIOSIM)
3.6 OTPENIETATh CTENEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COSTUHEHUAX
37 OTpENENATh BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAs W WOHHAS)B HEOPTaHMYECKHUX
COEIMHEHUSIX
9 KJIACC
Kon v
e IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTaThl 0CBOCHUS OCHOBHO
o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'0 0011Iero 00pa30BaHUs
pe3yJbTarta
1 ITo Teme: «BemecTBO 1 XUMHUYECKast PEAKIUSI
pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TIOHSTHI: pacTBOp, SJIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, AIIEKTPOIUTHYECKAsT TUCCOLMAIUS, pPEaKlMd HOHHOTO OOMEHa,
KaTaau3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIC PEaKIIHH,
11 OKUCITUTEIbHOBOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKHUCIHUTENIb,  BOCCTAHOBUTEIND,
OKHCJIEHWE W BOCCTAHOBJICHWE, AJUIOTPOIHUs, aM(pOTEPHOCTh, XHUMHYECKas CBS3b
(koBalleHTHAsl, WOHHAs, METAJUIMYeCcKas), KPUCTAJUITMUECKas pemIéTKa, CIIJIaBbl,
CKOPOCTh XUMHUYECKOU PEaKIINH
12 WIUTIOCTPHPOBATE B3AHMOCBA3b OCHOBHBIX XHMIIECKHX MOHSATUN W TIPUMEHSTH ITH
TIOHSTHS TIPH OTMMCAHUH BEIIECTB M MX MPEBpAICHUIN
13 COCTABJISITh YPABHEHHS DJIEKTPOJMTHYECCKOM JTUCCOIMAIIMU KHUCJIOT, IIEIIOYeH W
CoJIeH, MOTHBIE M COKPAIIEHHBIE YPaBHEHUS PEaKIIMii HOHHOTO OOMeHa
14 pPacKpbIBaTh CYUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM
' COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ATUX peakIuil
15 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIINN
2 ITo Temam: «HemeTauibl 1 MX coeAMHEHU» U «MeTaibl U UX COSUHEHUS»
XapaKkTepu30BaTh (OMHUCHIBATh) OOIME W CIENU(PUISCKHEe XUMHYECKHE CBOWCTBA
2.1 MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJIEKYJISPHBIX
Y MOHHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN
29 COCTaBJISITh YPABHEHUS PEAKIUN, MOATBEPKIAIOIIMX CYIIECTBOBAHNE I'€HETUUYECKOU

CBsA3H MCXKY BEHICCTBAMHU Pa3JINYHBIX KJIIACCOB




2.3

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BOZMOXKHOCTH
IIPOTEKAHUsl XUMUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUSX

2.4

CJIeZIOBaTh TIpaBHJAM IIOJIb30BAHHMSI XMMHUYECKOH TIOCYAOH M J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKKe IMpaBHJiaM OOpalleHHs] C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIMOJHEHUIO Ja0OpPaTOPHBIX XHUMHYECKHX ONBITOB IO
MOJIyYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

MPOBOJAUTH PEAKIHUM, MOATBEPKAAOIINE KAYECTBEHHBIM COCTAB  Pa3IMYHBIX
BEIIICCTB: PACMO3HABATH OIBITHBIM MYTEM XIJIOpUI-, OpOMHUJ, HOAMA, KapOOHAT,
docdar, cuukar, cyibdaT, THAPOKCHINOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYCHHBIX
METAJJIOB, IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BELIECTB

[To Teme: «Xumus U OKpyKaromas cpena»

packpbIBaTh CMBICI OCHOBHBIX xuMuueckux noHstuil: IIJIK BemecrBa; xoppo3us
METAJIJIOB

3.2

MPUMEHSTh OCHOBHBIE OIEPAllMU MBICIUTENBHON JIeATEeIbHOCTH — aHaJIU3 U CUHTE3,
cpaBHEHHE, OOOOIIEHHE, CHCTEMATHU3AIMI0, BBIABICHUE MPUIYMHHO-CIICICTBEHHBIX
CBsA3eM — JUIsI M3y4yeHUsT CBONCTB BEHIECTB M XHUMHUYECKUX PpEaKLHUM;
€CTECTBCHHOHAY4YHBbIE  METOJbI  TO3HAHMS  —  HaOJIOJeHUEe, U3MEpEHHE,
MOJICJTUPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICTICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT COJePKAHUS

HepBOHa‘-IaJIBHHe XUMHUYCCKHUEC ITOHATUA

[Ipenmer xumuu. Poib XMMHUM B KU3HU YeIOBEeKa. XUMHUA B CUCTEME HayK. Tena u BemiecTna.
®du3nuecKue CBOMCTBA BEHIECTB. ATpEeraTHOE COCTOSIHUE BEIIECTB

[TonsiTie 0 MeTo/ax Mo3HAaHMS B XUMHU. YncThie BemecTBa U cMecu. CrocoObl pasieeHus
cMecen

1.3

14

1.5

ATOMBI M1 MOJICKYJIBI. XUMHUYECKHE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX AJIeMEHTOB. [IpocThie 1
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

Xumnueckas Gopmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemniecTB. OTHocHUTeNIbHAsE aToMHasg Macca. OTHOCUTENbHas MOJIEKYJsipHas macca.
MaccoBas 1011 XMMHYECKOr0 3JIEMEHTA B COSIUHCHUU

KosmmuectBo BemecTBa. Mosib. MousipHast macca. B3auMOCBsI3b KOJIMYECTBa, MAacChl U YUCia
CTPYKTYPHBIX €AMHHUII BeniecTBa. PacuéTsl mo GpopmynamMm XUMUYECKHX COETUHEHUI

1.6

1.7

2.1

2.2

2.3

Ou3nyeckue M XUMHYECKUE SBJICHMS. XUMHUYECKass peakius u e€ NpHU3HaKu. 3aKoH
COXpaHEHMsI MacChl BELIECTB. XHUMHUYecKHe ypaBHeHus. Kilaccupukauus XUMHUYECKUX
peakuuii (COeAMHECHHUS, PA3JIOKCHHUSI, 3aMEIIICHIS, 0OOMEHa)

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYNOH, ¢ MpaBmjiaMH pabOTHl B
nabopatopun U mnpuéMamMu oOpaiieHus ¢ JabopaTOpHBIM O0OpYJOBAHHMEM, H3y4EHHE U
onucaHue (HU3MUECKUX CBOMCTB OO0pa3lOB HEOPraHWMYECKHX BEUIECTB, HaOIIOACHUE
¢u3nueckux (IUIaBI€HHE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKEe, KUIEHHE U
KOHJEHCAllUS BOJbl) M XUMUYECKUX (FOpEHHE CBEUYH, IMPOKAJMBAHUE MEIHON NPOBOJIOKH,
B3aUMOJIIiCTBME MeNla ¢ KHCIOTOW) sBJCHUH, HaOMIOIEeHHWEe M ONHMCAaHUE IPU3HAKOB
NPOTEKaHUsl XUMUYECKUX PEaKIMi (pa3okeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C
xjopuioM Oapus, pasznoxkenue ruapokcuga meau(ll) mpu HarpeBaHuu, B3aMMOAEHCTBHUE
xkene3a ¢ pactBopom coiu meau(ll), nzyuenue crnocoOoB pazieneHuss cMeceil (C MOMOIIbI0
MarHuTa, (UIbTPOBAaHUE, BbIMAPUBAHMUE, AUCTWLIALMA, XpomaTtorpadus), MpOBeACHUE
OUMCTKHA TOBApEHHOW coJiM, HAONIOJAEHHE U OIMCAaHUE PE3YNbTAaTOB MPOBEACHUS OIBITA,
WUIIOCTPUPYIOIIETO  3aKOH ~ COXPAaHEHUs  Macchl, CO3JaHME  MOJEIEH  MOJIEKYI
(IIapoCTEepKHEBBIX)

Baxnelmme npencTaBuTeNn HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech razo. CocrtaB Bo3nyxa. Kuciaopon — s7€MEHT M MPOCTOE BEMIECTBO.
Haxoxnenne kucimopoga B Hpupoae, (u3MUecKMe M XUMHUYECKHME CBOWCTBa (peakiuu
ropenusi). Oxcunpl. Ilpumenenme kucinopona. CrocoObl MOJIy4YeHHs KHCIOpoaa B
nabopaTopuu U npoMelnuieHHOCTH. KpyroBopot kuciopoza B mpupoze. O30H — aioTponHast
Mo (UKaIHS KUCIOpOaa

TerioBoit >(PdexkT XuUMUYECKOW peaklUd, TEePMOXUMHYECKHE YpaBHEHHs, DJK30- U
OHAOTEPMUYECKUE peakUuu. TOIUIMBO: Yroib W METaH. 3arpsA3HEHHE BO3AYyXa, YCUJICHHE
NapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIO0S

Bonopon — anemeHT u npocroe BemecTBo. Haxoxienue Boopoaa B npupojie, Gu3nyeckue u
XMMHYECKHE CBOMCTBA, TPUMEHEHHE, CIIOCO0B! NomydeHusi. Kuciotsl u conu

2.4

MoutsipHbIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM

2.5

®usnueckue cBolcTBa BOAbl. Boma kak pactBoputenb. PactBopel. HackimeHHble u
HEHACBIIICHHbIE PACTBOPHI. PacTBOPpMMOCTH BEHIECTB B BojJie. MaccoBasi 10jsl BeEIlleCTBa B
pactBope. XUMHUYECKUE CBOMCTBA BOJibl. OcHOBaHUs. Poiib pacTBOpOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HeHue NpUPOAHBIX BoJ. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ




2.6

2.7

2.8

Knaccudukanus nHeopranmdyeckux coenuHeHuid. Oxcunsl.  Kiaccudukanmus OKCHIOB:
cojeoOpasymomue (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHbIE) U  HECOJeoOpasyroIue.
Homenknarypa okcumoB. ®dusnueckne M XUMHYECKHE CBOMCTBA OKCUIOB. I[lomydeHnue
OKCHJIOB

OcHoBanmsi. Krnaccudukamuss OCHOBaHMIA: TWIETOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBanuil. @u3nyecKre U XUMUYECKHE CBOMCTBAa ocHOBaHUU. [lomyuenue
OCHOBAaHUU

Kucnorel. Knaccuduxanus kucnor. Homenkmarypa kuciaoT. PU3MYECKHE M XUMUYECKHE
cBoiicTBa kuciot. Psg aktuBHoctu metayuioB H.H. bekerosa. [lonyyenue kucinot

2.9

Couu. Homenkiiarypa coseil. @u3ndeckue 1 XuMUYECKHe CBOMCTBaA coliell. [lonyuenue coeit

2.10

I'eneTnueckas cBA3b MECXKOY KilaCCaMH HCOPraHU4CCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUHN IKCIEPUMEHT: Ka4yeCTBEHHOE OIpe/IeJICHHE COAEePKaHUs KUCIOPOJa B BO3IyXeE,
NOJy4eHHue, COOMpaHue, pPACHO3HABAHWE W M3YYCHHE CBOICTB KHCIOpOJAa, HAOIIOJCHHE
B3aMMOJICHCTBHS BEILIECTB C KUCIOPOJOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAIICHUS TOPEHHS
(mokapa), O3HaKOMJIEHHE C oOOpa3llaMH OKCHUJOB M OINHCAaHUE WX CBOWCTB, IOJyYCHHE,
coOupaHHe, paclo3HaBaHME€ U H3YYEHHE CBOMCTB Bojopoja (TOpeHue), B3auMOJEHCTBHE
Boziopoaa ¢ okcugom meau(ll) (Bo3MOKHO HCIONB30BaHKME BUICOMATEPUATIOB), HAOIIIOICHUE
00pa3110B BEIIECTB KOJIMYECTBOM 1 MOIIb, HCCIIEZIOBaHUE OCOOCHHOCTEH pacTBOPEHHS BELIECTB
C Pa3JIMYHOM PaCTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM J0JIEH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeTaulaMH (HATPUEM M KaJbIIHEM)
(BO3MOYKHO HCITOJIb30BAHKE BUJICOMATEPHAIIOB), OTIPE/IEIIEHNE PACTBOPOB KUCIIOT U IIEToUeH C
MOMOIIIFI0 MHJIMKAaTOPOB, HCCIEIOBAHWE OOpA3llOB HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX
KJIACCOB, HAOIIO/IEHUE M3MEHEHHSI OKPACKU MHAMKATOPOB B PacTBOpax KHUCIOT U ILEIO0YEei,
u3ydyeHue B3aumojnencTBus okcuga Meau(ll) ¢ pacTBopom cepHOM KHCIOTBI, KHCIOT C
MeTallJIaMH, peaklnii HeTpanu3aluu, MoJydeHre HepaCTBOPUMBIX OCHOBAHMIA, BHITECHEHHE
OJTHOTO MeTaJyla IPYTMM M3 pacTBOpa COJH, PEIICHHE SKCIIEPUMEHTAIBHBIX 33jad 10 TeMe
«Baxknelime K1acchl HEOPraHUYECKUX COeTMHEHUI

Ilepnoanueckuii 3akoH u [leproanueckas cucteMa XUMUYECKHUX deMeHToB J[. 1.
MenneneeBa. CtpoeHne aToMOB. XUMH4YecKasi CBsI3b. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu

3.1

[TepBble MOMBITKH KJIACCU(PHUKAIMKA XUMUYECKUX 371eMeHTOB. IIoHsATHE O rpynmax CXOJIHBIX
9JIEMEHTOB (LIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOreHbl, HHEPTHBIE Tas3bl).
DeMeHTBhl, KOTOpble 00pa3yoT aM(OTepHBbIE OKCUIBI M THIPOKCUIbI

3.2

3.3

Ilepnoanueckuii 3akoH. [leproanueckas cucrema xumuueckux snnemeHToB .M. Menneneesa.
Kopotkonepuognas u mnmuHHONepuonHas (opmbl [lepuomnueckoil CHCTEMBl XMMHYECKUX
anemenToB JI.W. Menneneesa. Ilepuoger u rpynmsl. DU3HYECKH CMBICI IOPSIKOBOIO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIIbI JIEMEHTA

Crpoenue atomoB. CoctaB aroMHbIX snep. M3otomnbl. OnekTpoHbl. CTpOeHHE AJIEKTPOHHBIX
oOonouek aTtoMoB mepBbIX 20 xumuueckux saemeHToB llepmonmueckoit cucrems [I.1.
MenneneeBa. XapakTE€pHCTHKa XMMHYECKOIO DJEMEHTa IO €ro  IMOJIOKEHHIO B
ITepuomgnueckoii cucreme .M. Menzaeneesa

3.4

3aKOHOMEPHOCTH W3MEHEHMS pajuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAIMYECKUX H
HEMETAJUIMYECKUX CBOMWCTB IO Ipynnam U mnepuonaM. 3HaueHue llepuonmdeckoro 3akoHa H
[lepnonnueckol CHCTEMBI XMMUYECKHX JJIEMEHTOB JUIsl Pa3BUTHsS HAyKH W npakTtuku. (.M.
MeHieneeB — y4EHBIN U IpaskIaHUH

3.5

Xumuueckas CBSI3b. KoBanentnas (monsipHast u HETIOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIHHOCTh XUMUYECKUX 1eMEHTOB. MloHHAas CBS3b

3.6

Creneap okuciacHus. OKHCIUTEILHOBOCCTAHOBUTEIIHLHBIC p€aKknu. Hpoueccm OKHCJICHHUSA H
BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTECIIN

3.7

XUMHUECKUH OSKCIEPUMEHT: HU3yYeHHE OOpa3lloB BELIECTB METAUVIOB M HEMETAJJIOB,




B3aUMOJICHCTBUE THIPOKCUAA LIMHKA C PACTBOPAMM KHUCIJIOT U ILIEI0YEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX  TPUMEPBl  OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakuuil (TopeHue,
PEAKIMHU PA3JI0KEHHS], COEAUHEHUS])

9 KJIACC

Kox

1

11

IIpoBepsieMblii 31eMEHT COAeP/KAHUA

BemectBo n xumuyeckas peakuus. [losropenue

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XuMH4IecKkux 3ieMeHToB J[. M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX DJIEMEHTOB IIEPBBIX

TpéX Nepruoao0B, Kaliusd, KaJlblIUd U UX COC,HI/IHCHI/Iﬁ B COOTBCTCTBHH C ITOJIOXKCHHUEM OJICMCHTOB
B HepHOHquCKOﬁ CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUAbl XMMHUYECKOH CBs3U. TuIBl KPUCTAUIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEIIECTBAa OT THUMA KPUCTANIMYECKOW PEIIETKH M BUJA XUMHUYECKOU
cBs3u. Kiaccudukanuss 1 HOMEHKJIAaTypa HEOPraHMYECKMX BEIIECTB (MEXIyHapoJHas W
TpUBHANIbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIUMXCA K pa3jIMYHBIM KjlaccaM
HEOPraHMYeCKUX COCIUHEHUHN, FTeHETUUECKas CBsI3b HEOPTaHMUECKUX BEIIECTB

13

Knaccuukanus XUMUYECKUX peakiUil MO pa3iUyHbIM MpU3HAKaM (10 YUCIY U COCTaBy
YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 H3MEHEHHIO CTeTeHEH
OKHCJICHUSI XUMUUYECKUX JIEMEHTOB, II0 00paTUMOCTH, MO y4acTHUIO KaTajau3aTropa). DK30- U
SHJAOTEPMHUUYECKHE pEaKkluM, TEPMOXMMHUYECKHE ypaBHeHusa. llonsatue o ckxopoctu
XUMUYECKOHN pEeaKLUU

14

ITonsatue 00 06paTI/IMBIX u H606paTI/IMLIX XUMHUYCCKUX PCAKIHAX. ITonsiTHE O TOMOTEHHBIX U
IreTCPOTCHHBIX PCAKIUAX. IlousgTe 0 XMMHYECKOM PaBHOBCCHMU. q)aKTOpI)I, BJIMAOINMUE Ha
CKOpPOCTb XUMHYECKOM PCaKIH U MOJIOKCHUC XUMUYICCKOT'O PAaBHOBECHUA

1.5

1.6

1.7

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcaKkuuu, SHGKTpOHHI)II\/JI OajaHC OKHCIIHUTCIBHO-
BOCCTAaHOBUTEIbHOM pCaKknunu. CocraBneHue ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIBbHBIX
peaxunﬁ C UCIIOJIb30BAHUEM MECTOJa 3JICKTPOHHOI'O OanaHca

Teopust 31EKTPONUTUYECKON AMCCOLUALMH. OJIEKTPOIMTHI U HEIIEKTPOIUTH. KaTrnonsl,
aHWOHBI. MeXaHu3M AMccOoLMalKi BEUIECTB C Pa3IUYHBIMM BHJAMH XUMHUYECKOH CBS3H.
Crenennr nucconuanuu. CuibHBIE W cla0ble JJIEKTPOIUTHL. Peakuuu HMOHHOTO OOMEHa.
VYcioBusl TPOTEKaHUs] peakiUii HOHHOTO OOMEeHa, MOJHbIE M COKpalIEHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBOMCTBa KHCIOT, OCHOBAaHUN U COJE€M B CBETE NpPEIACTaBICHUH 00
AEKTPOINTHYECKON Aucconuanuy. KauecTBeHHbIEe peakiny Ha NOHbI. [loHsATHE O rMaponu3e
conen

XI/IMI/I‘IeCKI/II\/'I 3KCHepI/IMeHTI O3HAKOMJICHHUE C MOJACISIMU KpHCTaHHquCKHX peH_IéTOK
HEOPTaHMYECKUX BEIIECTB — METANIOB U HEMETaIJIOB (rpaduta u anmmasa), CIIOKHBIX BEIIECTB
(x7opuma HaATpWs); WCCICAOBAHWE 3aBHCHMOCTH CKOPOCTH XHMHYECKOW pPEaKIUu OT
BO3JICHCTBUSL  Pa3iMYHBIX (PAKTOPOB; HCCIECIOBAHUE DIEKTPONPOBOJHOCTH PACTBOPOB
BEIECTB, IMpoIlecca JAUCCOIUAIMN KHUCIIOT, MEIOYed W cojiel (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB); TIPOBEACHHUE OMBITOB, MILTIOCTPUPYIOMIUX MPU3HAKU MIPOTEKAHUS peaKInii
MOHHOTO OOMeHa (0Opa3oBaHHME OCajKa, BBIJCICHHE raza, OOpa3oBaHUE BOJBI); OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuid  (ropeHue,
peaknuy pa3ioXKeHHs, COSAMHCHHS); pAaCIIO3HABAHNE HEOPTaHUICCKUX BEIISCTB C MTOMOIIBIO
Ka4C€CTBCHHBIX peaKI_[I/II\/‘I Ha NUOHBI, pemeHHe BKCHepI/IMCHTaJ'H:HBIX 3a1a4

Hewmeranns 1 ux COCAUHCHUA

2.1

OOmas xapakTepucTrka rajgoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTEIECHU
okucaeHus. CTpoeHrne u GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHOB. XUMHUYECKHE
CBOMCTBa Ha IpHUMEpE Xjopa (B3aMMOJEIHCTBHE C METalUIaMM, HEMETaJlJlaMH, LIEJI04aMu).
XnopoBoaopod. ConsiHas KHUCIOTa, XUMHYECKHE CBOMCTBA, IMOJYy4Y€HUE, IPUMEHEHHUE.




JleicTBHE XJI0pa M XJIOPOBOJAOPOZA HA OpPraHU3M 4YeIOBeKa. BakHeHIMe XJIOpHUIbI U HX
HaxO0KJICHUE B IIPUPOJIE

2.2

OOmast xapakrepuctuka 3meMeHTOB VIA-rpynnbel. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHusd. CTpoeHue u (pu3nyecKre CBOWCTBA HMPOCTHIX BEIECTB —
KHUCJIOPOAA U Cepbl. AJIIIOTPOITHBIE MOIU(DUKAIIMH KUCIOPOJIa U cepbl. XMMUYECKHE CBOIMCTBA
ceprsl. CepoBoopoa, cTpoeHue, (pu3nyeckre M XUMuueckue cBoicTBa. OKCUABI Cepbl Kak
MPEJCTABUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa, (PU3MUECKHEe M XMMUYECKHE CBOMCTBA
(obmme Kak NpeAcTaBUTENs Kilacca KUCIOT U crneuupuyeckue). XUMHUUECKUE Ppeaku,
JeXkKalle B OCHOBE NPOMBIIUIEHHOTO crioco0a IMOJydeHUsl cepHOH KUCIOThL. [IpumMeHnenue.
Conu cepHOW KMCIOTHI, KAQUeCTBEHHAasl peakiust Ha cyiabpaT-uoH. HaxoxnaeHue cepbl u eé
COCIMHEHMH B IpUpoe. XMMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpeibl COCUHEHUSMU CEPhI
(KUCIIOTHBIE A0/, 3arps3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBPaILEHUs

2.3

OOmast xapakrepuctuka 31eMeHTOoB VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBbIC CTETEHW OKHUCIEHHs. A30T, paclpoCTpaHEeHHEe B Npupoie, (uU3HyUecKhe u
XUMHYeckue cBoMcTBa. KpyroBopor aszora B mnpupone. AMMHMaK, €ro (usndyeckue Hu
XUMHUYECKHE CBOMCTBA, IOJyuyeHHEe M npuMmeHeHue. Conu aMMOHUS, UX (QU3NYECKUE U
XMMHMUYECKHE CBOMCTBA, IpUMeHeHue. KadecTBeHHas peakuus Ha MOHBl aMMOHHA. A30THas
KHCJIOTa, €€ MoiydeHne, (pu3nuecKkue W XMMHUYECKHE CBOMCTBA (0OLIME KaK MpPEICTaBUTEIS
KJlacca KUCIoT U cneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHMSI B KayecTBE
MUHEPAJIBHBIX y100peHuH. XUMUYECKOE 3arpsi3HEHHUE OKPYXalollel cpelbl COSAMHEHUSIMU
a30Ta (KUCIOTHBIE J0XK]IU, 3arpA3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB)

2.4

®dochop, amrorpornHsle Momuduraiuu Gochopa, GuU3MUECKHE W XUMHUYECKHE CBOMCTBA.
Oxcun  dochopa(V) u  dochopHas kuciora, (GU3NYSCKUE MW XUMHYECKHUE CBOWCTBA,
nosyyenue. Mcnons3oBanue hocdaroB B KauecTBe MUHEPAILHBIX YIOOPCHHIA

2.5

OOmast xapakrepuctuka 3meMeHToB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKTepHBIC CTETICHW OKUCIICHUS. YTIIEPOJ, aJUIOTPOITHBIE MOAN(UKAIIUH, PACTIPOCTPAHEHHE
B Ipupojae, (pu3nueckue M XUMHUECKue cBoMcTBa. Azncopbuus. Kpyrosopor yriepona B
npupoae. Okcuapl yraepoaa, ux (u3nyecKue U XMMHUYECKUEe CBOICTBaA, NEHCTBUE HA >KHUBbIE
OpPraHU3MBl, MOJIyY€HHE U MPUMEHEHHE. DKOJOTHUECKUe MPOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa(lV); runoresa riiod6anbHOro NOTEIJIEHNUS KIMMAaTa; MapHUKOBBIN 3P PexT. YronbHas
KHUCJIOTa U €€ colM, UX (pU3MuecKkue M XMMHYECKHE CBOICTBa, MOJTY4YEHHE U NPUMEHEHHE.
KauectBennas peakiusi Ha kapOoHaT-uOHBI. Vcnonb3oBanne KapOOHATOB B OBITY, MEIUIIUHE,
MIPOMBIIIJICHHOCTH U CEJIbCKOM XO035HCTBE

2.6

2.7

2.8

[lepBoHavasibHbIe TOHATHS OO0 OPraHWYECKHUX BEIIECTBAX KaK O COEIWHEHUSIX YTIiepoja
(MeraH, 2TaH, JTWUJIEH, AlETHIICH, JTaHOI, TJIHWIEPUH, YKCyCHas KucloTa). X cocraB u
XuMu4eckoe cTpoeHue. [loHsTHE O OHOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHpax, Oenkax,
YIJIEBOAAX — M MX POJIM B KU3HHU 4YeJIOBEKA. MarepuasbHOE €JUHCTBO OPraHMYECKHUX U
HEOPraHWYECKUX COCTMHEHUN

Kpemuuii, ero ¢pusnyeckue 1 XMuMUYECKUE CBOMCTBA, MoJlydeHue U npuMenenue. CoenuHeHus
kpemHusi B mpupoae. OOmme mpencraBieHuss 00 oxcuae kpemuusi(1V) u kpemMHHEBOM
kuciote. CHIIMKATHI, UX UCTIONIB30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH. BaxkHeimie
CTPOUTENIbHbIE MaTepuallbl: KepaMHKa, CTEKJO, I[eMEHT, OeToH, kene300eToH. [Ipobiemsr
0€30MacHOTO HCITOJIb30BAHHS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU

XUMUYECKUH IKCIEPUMEHT: U3ydeHHe 00pa3lioB HEOPTraHUUECKUX BEIIECTB, CBONCTB COJISTHOM
KHUCJIOTHI; MPOBEJCHNE KaYeCTBEHHBIX PEaKLUUi Ha XJIOPHI-MOHBI M HaOII0/EeHHE MPU3HAKOB
WX MPOTEKaHHUS; OMBITHI, OTpaXkaronire Gu3nuecKue U XMMHUUECKHE CBOMCTBA TaJOT€HOB U UX
COoeIMHEHUI (BO3MOXKHO HCIOJIb30BAHME BHUICOMATEPUANIOB); O3HAKOMIIEHHE C oOpas3namu
XJIOPUAOB (TaJIOTEHHUIOB); O3HAKOMJICHUE C 00pa3liaMu Cephl M €€ COCTMHEHUSIMU (BO3MOYKHO
UCTOJb30BAaHUE BUACOMATEPUANIOB); HAONIONEHHE TIpolecca OOYIJIMBaHMUA caxapa IOA
JIEWCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTHI; HM3YyYEHHE XUMHUYECKUX CBOWMCTB
pa30aBIeHHON CEpHOM KHCIOTHI, NMPOBEACHHE KAaYeCTBEHHOW peakuuu Ha cynb(aT-uoH U




3.1

HaOIto/IeHNe TpU3HAKa €€ MPOTEKaHUs; O3HAKOMIIEHHE C (PHU3UYECKHMMH CBOHCTBAMH a30Ta,
dbochopa m ux coenuHeHUN (BO3MOXKHO HCIOJIH30BAHUE BHUACOMATEpUAIOB), oOpa3laMu
a30THBIX U (ochopHBIX yTOOpeHUid; MojgydeHne, coOMpaHue, paclo3HaBaHWE U H3YYCHHE
CBOWCTB aMMHaKa; MPOBEJCHNE KAaUeCTBEHHBIX PEaKIMii Ha MOH aMMOHMA M (ocdar-uoH u
W3yYeHHE TMPU3HAKOB WX TMPOTEKAHWs, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM
KHUCJIOTBl C MeAbl0 (BO3MOXHO HCIIOJIb30BAaHHE BHUAEOMATEPUAJIOB); H3yYEHHE MOJelei
KPUCTAUNIMYECKUX PEHIETOK anMasa, rpaduta, QyiiepeHa,; O3HAKOMIIGHHE C MPOIECCOM
azcopOLMU pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIVIEM M YCTPONCTBOM IPOTHUBOIa3a;
MoJTy4eHne, COOMpaHue, pacrio3HaBaHUE U U3YYCHUE CBOMCTB YIJICKUCIIOTO T'a3a; MPOBEACHUE
Ka4C€CTBCHHBIX peaKuHﬁ Ha Kap60HaT- U CWJIHMKAT-UOHbI W H3YUCHUC IIPU3HAKOB HX
NPOTCKAHHS, O3HAKOMJICHHE C TIPOAYKIMEH CHJIMKATHOW MPOMBIIUICHHOCTH, pEIICHHUE
OKCIICPUMCHTAJIbHBIX 3aJia4y 110 TCME «Baknelinue HeMeTaUIbI U UX COCAUHCHUA»

Mertanisl 1 uxX COCAUHCHUA

OO01mmas xapakKTepUCTHKA XUMHYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHHMH MX ITOJIOKCHHS B
Ilepuonuueckoin cucrteme xumuueckux snemeHToB J[.M. MeHneneeBa U CTpOECHUS aTOMOB.
Crpoenue MeramuioB. MeTtamnyeckas CBs3b U METAIMYECKAs KPUCTAUIMYECKAsl peliéTka.
DNEeKTPOXUMHUYECKUH Psijl HAIPSHKEHU METAJIIOB

3.2

Ouznyeckue U XMUMHYECKHE CBOMcTBa MeTayyioB. OO0Imue crocoObl MOJTYYeHHs] METasIoB.
[ToHsiTHE O KOPPO3UM METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI MX OT KOppo3uu. CruiaBwl
(ctamb, 4yryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH

3.3

3.4

3.5

3.6

3.7

[Ilenounbie MeTaiuibl: noJjioxkeHue B [lepuonnueckoit cucreme XxuMudeckux snemeHTon [1.H.
MenpeneeBa; CTpOEHUE MX aTOMOB; HAaXO0XJICHUE B mpupoje. PU3HNUECKHE U XUMHUYECKHE
cBolicTBa (Ha mpuMepe HaTpusd W Kanus). OKCHABI W THAPOKCHUIBI HATPUS M Kajusl.
[IprumeHeHne MEeT0YHbIX METAINIOB U UX COCIMHEHUI

[IlenoyHO3eMenpHbIE METAJIIBI MAarHWK M KalbLUi: mojoxkeHue B Ilepuoanueckoi cucreme
XxuMH4YecKux anemMeHToB [[.M. MeHneneeBa; CTpOEHUE UX aTOMOB; HAaXOXKICHUE B MPHUPOJIE.
dusndyecknue 1 XUMUYECKHUE CBOMCTBA MarHus M Kajlplysd. BakHelme coequHEHNs KaJlbLUs
(okcun, rugpokcun, conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS

Amomunuil: mnonoxenne B Ilepmommueckoi cucrteMe XMMHYECKMX dieMeHToB  J[.U.
MeHgeneeBa; CTpoeHUE aToOMa; HaxXOXieHue B mpupone. Pusndeckue U XUMHUYECKUE
CBOIcTBa atoMuHUSA. AMpOTEpHBIE CBOMCTBA OKCHU/IA U THAPOKCUIA aTFOMUHUS

Keneszo: nonoxenne B [lepuonnueckoi cucreme xummudeckux sneMeHToB .M. Menneneena;
CTPOEHUE aTOMa; HaxOXJAeHHe B mpupoae. Pusnueckue M XUMUUYECKHE CBOMCTBA jKelesa.
Oxcunpl, runpokcusl U conu xxenesa(ll) u sxenesa(lll), ux cocras, cBoicTBa U MOTy4YeHHE

XUMHYECKUN JKCIIEPUMEHT: O3HAKOMJIEHHE C oOpaslaMu METaUIOB W CIUIABOB, WX
(U3MYECKUMU CBOWMCTBAMHU; U3YYECHHE pE3YyIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
WCIIOIB30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJIEHCTBUSI OKCHIA KAJIbIUS H
HaTpusi ¢ BOJAOM (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB); HCCIEAOBAaHUE CBOMCTB
KECTKOM BOJBI; Mpollecca TOpeHUs jKejle3a B KUCIOpoAe (BO3MOMKHO HCIIOJIb30BAHUE
BUJICOMATEPHATIOB); TPU3HAKOB MPOTEKAaHUs KAUECTBEHHBIX pPEAaKIUii Ha HWOHBI (MarHus,
Kanplus, amomMunus, uHka, xenesa(ll) u xenesa(lll), meau(ll); nHabmogenne u onucanue
MPOLIECCOB OKpAIIMBaHWUS IJAMEHH WOHAMH HATpHs, Kalusg W Kaublus (BO3MOXKHO
WCIIOIB30BaHUE BHUACOMATEPUAIIOB);, HCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCH]IA
QIIOMUHHUS M TUIPOKCUAA IIMHKA; pEIICHUE SKCIIEPUMEHTANIbHBIX 3aa4 1o Teme «Baxuenme
METaJIJIbl U UX COEIMHEHUS»

XUMUA U OKpYKaronias cpeaa

4.1

HoBblie maTepualibl 1 TexHOJI0TUU. BelecTBa 1 Matepuaibl B IOBCETHEBHOM JKU3HU YETIOBEKA.
Xumusi U 310poBbe. be3omacHoe MCroyib30BaHNE BEIICCTB U XMMUYECKUX PEAKIUi B OBITY.
[TepBast TOMOIIb TPH XUMUYECKHUX 0KOTAX M OTPABICHUSIX

4.2

OCHOBBI PKOJIOTHYECKOM TPaMOTHOCTH. XUMHUYECKOE 3arpsiz3HeHue okpyxatomen cpenst ITIK.
Ponp xumMuM B pelieHuu sKojorudeckux mnpoodsieM. ITpupoaHble UCTOUHUKH YTI€BOAOPOIOB




(yromp, mpuUpOAHBI Ta3, HEPTH), MNPOAYKTHI HX TMepepaboTKH, UX poyiib B ObITY U
POMBIIICHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: HM3y4eHHE 00pa3IloB MaTepHasioB (CTEKJIO, CIUIaBbl METaJlIOB,
NIOJIMMEPHBIE MaTEPUaIIbl)




ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OB
OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUs

1

11

PA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O OBIIETO

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTeILHON MPOrPaMMbl OCHOBHOI'O 00111€r0
oOpa3zoBanusi Ha ocHoBe ®I'OC

[Ipencrasnenue:

0 MO03HAaBAEMOCTHU SIBJICHUH MPUPOJIbl, TOHUMaHUE OOBEKTUBHOM 3HAYUMOCTH OCHOB
XUMHUYECKOH HayKH Kak oOOJIACTH COBPEMEHHOT'O €CTECTBO3HAHMSA, KOMIIOHEHTa
o0mieil KynbTypbl U TNPAKTUYECKOM JAESITENbHOCTH YeJIOBeKa B  YCIOBHSX
COBPEMEHHOT0 00IIeCcTBa; MOHUMAHUE MECTa XUMHH CPEIH IPYTUX €CTECTBEHHBIX

HayK

1.2

0 HayYHBbIX MCTOHAX IO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U TCOPETUICCKUX
MCTOJax HMCCICAOBAHUA BCIICCTB W H3YUYCHUA XUMHYCCKUX pCaKHHﬁ; YMCHUC
HUCIIOJIB30BaTh MOACIIHN OJIsA 00BICHEHHUS CTPOCHUSA ATOMOB U MOJICKYJI

1.3

0 cdepax mnpodeccMOHANBHON AESITENBHOCTH, CBS3aHHBIX C XHUMHEH U
COBPCMCHHBIMH TCEXHOJIOTHAMH, OCHOBAHHBIMU Ha JOCTHXCHUAX XUMHUYECKOUI
HAyKH, YTO IO3BOJHUT OOYYaIOUIMMCS paccMaTpuBaTh XUMHUIO Kak cdepy cBoei
Oynymieit mpodecCHOHATBHONU JEATSIIEHOCTH U CENIaTh OCO3HAHHBIN BBIOOP XHMHUU
Kak NpoduIbHOrO TMpeaMeTa MpH TMepexoie Ha YPOBEHb CpEIHEro oOIlero
00pazoBaHus

Biamenne cucTteMOl XMMHUYECKMX 3HAaHMW M YMEHHE IPUMEHATb CHUCTEMY
XUMUYECKHUX 3HAHUM, KOTOpasi BKJIIOYAECT:

2.1

2.2

BOXHEHIINE XUMHUYECKHE TMOHATUSA: XUMHUECKHMH JJIEMEHT, aToM, MOJeKya,
BEIIECTBO, MPOCTOE M CJIOKHOE BELIECTBO, OJHOPOJHAs U HEOJHOPOJHAs CMECh,
OTHOCHUTENIbHBIE aTOMHAasi W MOJIEKYJsSpHas Macchl, KOJMYECTBO BEIECTBA, MOJb,
MOJISIpHAsi Macca, MOJIAPHBIA 00BEM, OKCHJI, KUCIOTAa, OCHOBAHHUE, COJIb (CpemHsIs),
XUMHYECKasl pPEaKlMs, pEeaKkIUH COEJUHEHUS, PEAKIMU Ppa3JIOKEHUs, pPeaKkUuu
3aMeIleHusl, peakuuu OoOMeHa, TemjaoBoM 3(QexT peakuuu, HK30- U
9H/I0TEPMHUECKUE pPEaKLUU, PacTBOP, MaccoBas MO XMMHUYECKOIO 3JIEMEHTa B
COEIMHEHUH, MaccoBasi J10Ji1 U MPOIEHTHAs KOHIEHTpallusl BEIIECTBa B PACTBOPE,
AOpO aToMma, SJEKTPOHHBIM CIIOM aroma, aroMHas OpOuTadb, pPagUyC aToMma,
BAJICHTHOCTh, CTETICHb OKHCICHHS, XUMHUYECKas CBS3b, DJEKTPOOTPUIATEIHHOCTD,
HOJISIpHAs ¥ HETOJISIpHAs KOBAJIEHTHAs CBSA3b, HOHHAS CBS3b, METAJUINYECKasl CBA3b,
KpUCTAJIIIMUEcKass pemérka (aTroMHas, MOHHAas, MeTaJJIM4ecKas, MOJICKYJspHast),
WOH, KaTHOH, AaHHOH, JJIEKTPOJUT U  HEDJEKTPOJIUT, dSJICKTPOIUTUYECKAs
JUCCOIMALMs, PEAKUMd HOHHOTO OOMEHa, OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuy, OKHUCIUTENb M BOCCTAHOBHUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHE,
AIIEKTPOJIN3, XUMHUYECKOE paBHOBeCcHE, OOpaTuMble M HeOoOpaTHMble peakiuy,
CKOPOCTh XUMHUYECKOW peakinu, katanusatop, IIJIK, koppo3us meTaioB, CIUIaBbI

OCHOBOIIOJIAararomuye 3aKOHbI XWMHHU: 3aKOH COXpPAaHCHHA MACCHhI, HepI/IOJII/IquKI/Iﬁ
3aKOH I[I/I MCHI[CJ'ICCBa, 3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABOFB.I[pO

2.3

TEOPUM XUMHUU: aTOMHO-MOJIEKYJSIpHAs TEOpHUs, TEOpPUS AIIEKTPOIUTUUYECKOMN
UCCOLIMAIAN

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

3.1

yYMEHHUE TIPaBUIIBHO UCIIOJIb30BaTh N3yYCHHBIC BEIIECTBA U MAaTEPUAIIBI (B TOM YHCIIC
MHUHepaJIbHbIe YIOOPEHHUS, METAJUIbI ¥ CIUIABBI, IPOAYKTHI MepepaboTKH MPUPOIHBIX
HMCTOYHHMKOB YTJIEBOJIOPOJOB (YIJis, MPUPOJAHOTO Ta3a, HEPTH) B OBITY, CEITHLCKOM
X03$II>'ICTBG, Ha OpPOU3BOACTBC U IMOHUMAHHUC 3HAYCHUA KUPOB, 6€HKOB, YIJICBOJA0B
JUIE OpraHM3Ma 4eJOBEKa; YMEHHE TIPOTHO3MPOBATH BJIHMSHHUE BEIIECTB H




XUMHUYECKHUX MPOLIECCOB HA OPTraHM3M YeJIOBEKA U OKPYKAIOUIYI0 TPUPOIHYIO Cpey

YMEHHE HWHTETPUPOBaTh XUMHUYECKHE 3HAHUA CO 3HAHUSMHU JIPYIHX Yy4eOHBIX

3.2
PEeIMETOB
HAIMYUE ONbITa PabOThI C PA3TMYHBIMH HCTOYHHKAMU HH(DOpPMANMHM TIO XUMHUHU
3.3 (Hay4yHas W HAY4YHO-TIOINYJISIpHAsl JINTEPATypa, CIOBapH, CIPABOYHHKH, MUHTEPHET-
pecypchi)
yMeHHE OOBEKTUBHO OILIEHWBATh MH(POPMAIUIO O BEIIECTBAX, MX MPEBPAIICHUAX H
3.4 PAKTUYECKOM MPUMEHEHUH U YMEHHE HCIIONb30BaTh €€ sl pelleHus ydeOHo-
MO3HABATEIIbHBIX 337249
Brnagenne ocHOBaMH MOHATHIHOTO amnmapaTa ¥ CUMBOJIHMYECKOTO S3bIKA XUMUU IS
4 coctaBieHUs (POpMyYJT HEOPTraHMUYECKUX BEILIECTB, YPABHEHUN XUMHUYECKHUX PEaKIUil;
ocHoBamu xuMudeckoit HomeHknaTypsl (IUPAC u tpuBuansHOi)
YMeHue oOBICHATH CBSI3b TOJOXKEHUs 3yieMeHTa B Ilepuomudeckoil cucteme ¢
5 YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB
U 3apsn sapa, oO0Imee YHCIO DIIEKTPOHOB), PACHpPENENICHHEM SJIEKTPOHOB IIO
SHEPreTUYEeCKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPHUOOB, KATUS U KAJIbLIUS
[IpencraBneHne o NMEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XMMHYECKHX JJIEMEHTOB
5 (paguyc aroma, SJIEKTPOOTPUIATENBHOCTH), MPOCTBIX M CIOXHBIX BEIIECTB OT
MOJIOKEHUS JIeMEHTOB B [lepuonndeckoil cuctemMe (B MajbIX IMEPUOJIaX U TJIABHBIX
MOJTPYIIax) U 3JeKTPOHHOTO CTPOEHUS aTOMa
7 YMeH#ue KinaccupuIMpoBaTh:
7.1 XUMUYECKHUE JICMEHTBI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKIINU
8 YMeHne onpenensrs:
8.1 BaJICHTHOCTH M CTEIICHb OKHCIICHUSI XUMUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJ] XUMHUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpPaxX BEMIECTB (KHCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTETh K BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHIECKUE CBOMCTBA:
91 MPOCTBHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJI, TpaduT, anmas, KpPeMHHUH, a3o0T,
dbocdop, cepa, XJI0p, HATPUM, KA, MAaTHUN, KaJbIIUNA, ATFOMAHUAM, KEJI€30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIE HX BOJHBIX pPacTBOpoB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJA, OKCHABI M THIpOKcUAbl MetamioB |-IIA rpymm,
9.2 amomunus, meau (1), uunka, xenesa (11 u 1), okcunet yrnepona (1l u 1V), kpemuus
(IV), azota u dochopa (Il u V), cepsr (IV u VI), cepaucras, cepHasi, a30TUCTas,
azoTtHas, pochopHas, yroipHas, KpeMHUEBAS KUCIOTA U UX COJIH)
MPOTHO3MPOBATh M XapaKTePU30BaTh CBOWCTBA BEMIECTB B 3aBHCHMOCTH OT WX
9.3 cocTaBa W CTPOEHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HX CBOWMCTB,
BO3MOXKHOCTh TIPOTCKAHHUS XUMHUICCKUX MTPEBPANICHUH B PA3TMIHBIX YCIIOBUSIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKIIHIA, B TOM YHUCIIC:
10.1 peaxiuii HFOHHOTO OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKIUi
10.3 WUTIOCTPUPYIOIIMX ~ XUMHUYECKHE  CBOWCTBA M3YYEHHBIX  KJIaccoB  (TpyIim)
HEOPraHMYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TEHETHUECKYIO B3aUMOCBSI3b MKy HUIMHU
11 YMeHHe BRIYUCTATE (TPOBOIUTH PACUEThI):
11.1 OTHOCHUTEIIbHYI0O MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, MAacCOBYIO JIOJIO




XUMHUYCCKOIo 3JICMCHTAa B COCIMHCHNU

11.2

MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE,

11.3

KOJIMYCCTBO BCUIECTBA U €I'0 MAaCCy, 00bEM ra3oB

11.4
12

12.1

12.2

12.3

13

[0 YPaBHEHUSAM XUMHUYECKUX PEaKLMH M HAXOJIUTh KOJIMYECTBO BELIECTBA, 0OBEM U
MaccCy peareéHTOB WJIM IPOAYKTOB pPEAKIIMH

Bnanenue (3HaHue OCHOB):

OCHOBHBIMH  METOJJaMU  HAydyHOrO ToO3HaHUSA (HAONMOJaeHWEe, W3MEpeHHe,
SKCTIIEPUMEHT, MOJICTUPOBAHKE) TPHU H3YYCHHH BEIIECTB M XMMHYECKUX SIBJICHU;
yMeH#e chOpMYITHPOBATH MPOOIEMY U TPEUIOKHUTD ITYTH € PeIICHUS

Oe3omacHOi pabOTBl C XWMHYECKHMMHU BEUIECTBAMHU, XHMHUYECKOW IIOCYIOH W
71a00paTOPHBIM 000PYIOBaHUEM

npaBwiiaMd  0e30macHOro  OOpaimieHusi ¢  BEIIeCTBAMHU, HCIIOJIB3yeMbIMH B
MOBCE/IHEBHOM JKM3HM, MpPaBUJIAMU TMOBEICHHUS B LIETSAX COEpexeHHs 3A0POBbs U
OKPY>KaIOIIe MPUPOIHON cpeiibl; TOHUMaHue BpeAa (OmacHOCTH) BO3JEHUCTBHS HA
JKUBbIE OPraHU3Mbl  ONpPENENEHHBIX  BEIIECTB, CIOCOOOB yMEHbBIIECHUS U
MPEAOTBPALIEHUS X BPEAHOTO BO3AEHCTBUS

Hanmuaue MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHWA M OCYHICCTBJICHHUA CICAYIOIINX
XUMHUYCCKHX SKCIICPUMCHTOB!

13.1

HN3YUYCHHUC U  OIIMCAaHUC (1)H31/I‘16CKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC C
(1)I/I3I/III€CKI/IMI/I U XUMHUYCCKHUMHU SBJICHUSIMHU, ONBITHI, WIIIOCTPUPYIOIINEC IMPHU3HAKH
IMPOTCKAHWA XUMHUYCCKUX peaKI_II/Iﬁ

13.2

HN3YUCHHUC crmoco0oB pa3aciICHUs cMmeceilt

13.3

134

MOJIYYCHHE KHCJIOpOJa U U3YUCHHUEC €TO CBOﬁCTB; IMOJIYUYCHHEC BOAOPOJa U U3YUCHUC
€ro CBOﬁCTB; MOJIYYCHHUEC YIJICKHUCIIOTO Tra3a U HU3YUYCHUC C€TO CBOfICTB; IMMOJIYYCHHUC
aMMHraKa 1 U3y4C€HHUE €ro CBOICTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JIOJIEM PacTBOPEHHOIO
BELIECTBA
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13.6

13.7

OpUMEHEHHE WHAMKATOpOB (JakMyca, MeTWwiopaHxka u (eHondTanenHa) s
OTIpeNIeNIeHHs XapaKTepa Cpebl B pACTBOPAX KUCIIOT U IIEI0YeH

WCCIIEIOBAHUE U OMHCAHUE CBOMCTB HEOPTraHUYECKUX BEHIECTB PA3JIMYHBIX KIIACCOB;
W3y4YEHUE B3aUMOJCHCTBUSA KHUCJIOT C MeETalUlaMH, OKCHJAMU  METaJUIOB,
pacTBOPUMBIMM ¥ HEPACTBOPMMBIMH  OCHOBAHHUSIMHU, COJISIMU;  IOJy4YEHHUE
HEpPAaCTBOPUMBIX OCHOBAHHWI; BBITECHEHHE OJHOIO METaula APYTMM M3 pacTBOpa
COJIN; HCCIIeIOBaHNE aM(DOTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U IIMHKA

pelIeHHe  AKCHEPUMEHTAIBHBIX 3amad 1o  TemaMm: «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCJIMHEHUI»; «DNEeKTPOIUTHYECKAS JIMCCOLTHAITHS,
«Baxkaelmme HeMmeTaIbl M WX COENWHEHUS», «BakHeillmme MeTamisl U HUX
COCJIMHEHMUS

13.8

14

XUMUYECKHE HKCIIEPUMEHTHI, WUIFOCTPUPYIONIUE IPU3HAKN NPOTEKAHMS DPEAKLIUN
MOHHOTO OOMEHA; KA4YeCTBEHHBIE PEAaKIMU Ha MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax WOHBIL: XJOPUA-, OpoMHuI-, HOAUA-, cyiabdaT-, docdar-, xkapOOHAT-,
CUJIMKAT-aHUOHBI, TUIPOKCUI-HUOHBI, KAaTHOHBI aMMOHUS, MarHUs, KaJlbIIUs,
aTIOMUHMS, Keme3a (2+) u xxenesa (3+), menu (2-+), MUHKA

VYwmenue:
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NPEJICTaBISITh PE3YJbTaThl AKCIEPUMEHTa B (¢opMe BBIBOAOB, J0KA3aTeNbCTB,
rpaduKOB M TAOJIHII U BBISBIISTH SMIMPUIECKHE 3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATh CBA3HM MEXIY peaibHO HAOMIOIAeMBIMH XUMUYECKUMU SIBICHUSIMH U
IpOLECCaMy, MPOUCXOMAIIMMH B MAaKpO- M MHKPOMHpE, OOBSCHATh HPUYMHBI
MHOT000pa3usi BelIeCTB







IHEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM
IroCYAZAPCTBEHHOM 3K3AMEHE I10 XUMWHN

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 [lepBoHavanbHbIE XUMUYECKHE TOHSATHUS
1.1 Uwucreie BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
19 ATOMBI U MOJIEKYJIBI. XUMUYECKHE 3JIeMEHThI. CUMBOJIBI XUMUYECKHUX 3J1€MEHTOB. [IpocTsie n
CJIOKHBIE BEIIECTBA.
1.3 Xumuueckasi hopmyiia. BaleHTHOCTh aTOMOB XUMUYECKHUX 1eMEHTOB. CTeneHb OKUCICHUS
14 3aKkOoH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcuTelbHas aromMHas Macca. OTHOCHTeNbHas
MoOJIEKYJIsipHasi Macca. MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEUHEHUU
15 KomnuectBo BemectBa. Mosb. Monsipaas macca. MomsapHblii 00b€M Ta30B. B3anumMocBs3b
KOJIMUECTBA, MACChI U YHCIIa CTPYKTYPHBIX €MHHUII BELIECTBA
16 Ou3nyeckue M XUMHUYECKUE SBJICHMS. XUMHUYECKass peakuus U e€ Npu3HaKu. 3aKoH
COXpaHEHHUsI MacChl BELIECTB. XUMUYECKUE YPAaBHEHUS
5 [lepuognueckuii 3akoH u Ilepuoamueckas cucremMa xumudeckux snemeHtoB J[.U.
MenneneeBa. CTpoeHre aTOMOB
[Iepnonnueckuit 3akoH. [lepuoanueckas cucrema xumudeckux anemeHToB /(.M. Menneneesa.
2.1 [Tepuoast u rpymnibl. DU3NUECKUI CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB MEPHOa U TPYIIIbI
JJIEMEHTa
Crpoenue atoMoB. CoctaB aTOMHBIX sifep. M3otonbl. DnekTpoHbl. CTpoeHue 3JIEKTPOHHBIX
2.2 obosouek aromoB mepBbix 20 xumuyeckux snemeHToB I[lepuoamueckoit cucremsr JI.U.
Menneneena
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKHX AJIEMEHTOB IEPBBIX TPEX MEPUOMOB,
23 Kamusi, Kanplua (paguyca aTroMoOB, JJIEKTPOOTPHUIATETBHOCTH, METaJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB) M MX COCJAMHEHUN B COOTBETCTBHUU C IOJOXKEHUEM 3JIEMEHTOB B
[Teproanueckoi cCUCTEME U CTPOCHHEM X aTOMOB
3 CrpoeHue BeniecTBa
31 Xumudeckas cBa3b. KoBanieHTHas (MOJISIpHASI U HETIOJISIPHAs) CBS3b. DIEKTPOOTPHUIIATETHHOCTD
XUMHUYECKHX 3JIeMeHTOB. VloHHas cBsi3b. MeTanueckas cBsi3b
39 TUMBl KPUCTATUTMYECKUX PEHIETOK (ElTOMHfl)I, MOHHAS, MeTaJ‘IJ‘II/I‘{e(iKa}I), 3aBHCHUMOCTb CBOICTB
BEIIECTBA OT TUIA KPUCTAIIMYECKON pEeIETKU U BU1a XMMUYECKOH CBSI3U
4 Baxxneiimue npencTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramuibl U MX COEIUHEHMS.
MerTanisl ¥ X COeTUHEHHS
Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX COEMHEHUI: OKCHI0B (cose00pasyromue:
41 OCHOBHBIC, KHCJIOTHBIE, aM(OTepHBIE) W HecoJeoOpa3ywIre, OCHOBaHUN (MIENOYN U
HEpacCTBOPUMbIE  OCHOBAaHMA); KHUCIOT (KHCIOPOACOAEp)KalIMe U  OECKHCIOPOIHBIE,
OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CpETHUX U KUCIIBIX )
49 duznyeckue U XMMHUYECKHE CBOMCTBAa MIPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPOJA, XJOpa,
KHCIIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUs
43 du3nyeckue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JINTUS, HATpuUs, Kajus,
MarHusl U KaJlbIUsl, aTIOMUHUSA, Kelle3a. DIEKTPOXUMHUSCKUN Psi/i HANIPSDKEHUH MEeTalioB
44 @u3znyeckue W XUMHYECKHE  CBOWCTBA  BOJOPOJHBIX  COEAVUHEHMH  HEMETaJUIOB:
XJIOPOBOAOPOJIa, CEPOBOAOPO/IA, AMMHUAKA
45 dusnyeckre U XUMUYECKUe CBOMCTBA OKcuaoB Hemetayuio: cepsl (1V, VI), azora(ll, 1V, V),
dochopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [TonydeHue okCHI0B HEMETAILIIOB
46 Xumuueckue cBoiictBa okcuoB: MetauioB |A—IIA rpynn, uunaka, meau(ll) u xenesa(ll, 11).
[TosryueHue OKCHIOB METAJLIOB
4.7 XWMHYECKHUE CBOWCTBA OCHOBaHWH W aM(OTEPHBIX THIPOKCUIOB (HA MPUMEpPE THAPOKCHJIOB




ATIOMUHMS, JKene3a, IUHKa). [lomyueHne ocHOBaHM 1 aM()OTEPHBIX THIPOKCH]IOB

OO0me XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM,

4.8 CepHOH, a30THOH, (ochopHOH, KpemMHHEBOW, yrosbHOH. OcoOble XMMHUYECKHE CBONCTBA
KOHLICHTPUPOBAHHOM CEpHOM M a30THOU KUCIOT. [lomydyenne kucnor
4.9 OO01mre XUMHYECKUE CBOMCTBA cpeHuX coseld. [lomyuenue coei
410 [Toryuenue, cobupanue, pacrio3HaBaHue BOJAOPOa, KUCIOPOaa, aMMHUaKa, YIIIEKUCIIOTo ra3a B
naboparopuu
411 [lomyyenne ammmaka, CEpHOHM M a30THOW KHUCIOT B MPOMBIIIIEHHOCTH. OOmme crnocoOb!
MOJIyYEHUS] METAIIJIOB
4.12 ['eneTnyeckas CBsi3b MEXAY KJacCaMHU HEOPTaHUUECKUX COCTUHEHHIM
5 XHUMHUYECKUE PEAKLUU
Knaccudukanus XUMHUYECKHX pPEaKUUH MO Pa3iWYHBIM TPU3HAKAM: MO YHCIYy U COCTaBy
51 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3(¢deKTy, M0 H3MEHECHHIO CTeleHen
OKHCIICHHSI XHMUYECKHUX JIEMEHTOB
52 TermnoBoii 3ddekr XuMHUYecKoil peakiuu, TEePMOXUMHUYECKHE YpaBHEHHUS. OK30- U
SHAOTEPMHUUYECKUE PEAKINH. TepMOXUMHUUECKHUE YPaBHEHUS
OKHCTUTENIbHOBOCCTAHOBUTENbHBIE peakuuu. OKucauTenu U BoccTaHoBUTenu. [Iporeccs
5.3 OKHUCJICHHS U BOCCTAHOBJICHUS. OJIEKTPOHHBIM OanaHC OKHUCIUTEIbHOBOCCTAHOBUTEIHHOU
peaxkiuu
5.4 Teopust  2IEKTpPOAUTHYECKON  auccouuanuu. KaTuoHbl, aHMOHBL.  DNEKTPOJUTHI U
HERJIEKTPOIUTH. CHIIbHBIE U CI1a0bIe 3TeKTPOIUTH. CTETeHb AUCCOUAIN
55 PeaKI_II/IIiI' MOHHOTO OOMeHa. YcCIoBHS NpOTEKAHHS peakiuii MOHHOrO0 OOMEHa, MOJHBIE U
COKpaIIEHHbIC HOHHBIC YPABHEHUS PEaKIHi
6 XuUMHS ¥ OKpYXKaromias cpeia
BemectBa n Martepuanbl B MOBCETHEBHOM >KHM3HHM 4YelOBeKa. be3omacHoe HCIONIb30BaHHE
6.1 BEIIECTB U XMMHUYECKUX peakuuil B JabopaTopuu U ObITy. IlepBas momorib nNpu XUMHYECKUX
0’KOTaX M OTPABIICHHUSIX
XUMHYECKOE 3arps3HEHUE OKPY)KAIOMEeH cpenapl (KUCIOTHBIE IOXIW, 3arps3HEHHE TOYBHI,
6.2 BO3AyXa M BOJOEMOB), cCMocoObl ero mnpenorBpamieHust IlpenenbHas gomycTHMas
koHueHTpauus Beuiects (I1/IK). Ponb xumun B pemieHu# 3K0J0THYECKUX MpodsieM. Y cuileHne
NapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CI0s
[Tpumenenue cepsl, azora, ¢Gocdopa, yriaepona, KpeMHHs U HMX COCIMHEHHHA B OBITY,
6.3 MeIUIIMHE, TPOMBIIIJICHHOCTH M CEIIbCKOM XO03siicTBe. [IprMeHeHne MeTaysioB W CIIJIaBOB
(ctasb, 4yryH, IIOpalOMUHUM, OpoH3a) B OBITY M NPOMBIIIJICHHOCTH HX COEAMHEHUH.
[ToHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UHU
6.4 [TpupoaHblE WMCTOYHHMKH YTIIEBOJOPONOB (yroib, MPHUPOIHBIN Ta3, HEe(PTh), MPOIYKTHI HX
nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayabHBIE TOHSATHS 00 OPraHMYECKMX BEIIECTBAaX KaK O COEAWHEHHSX Yriepoja
6.5 (MeTaH, 3TaH, JTWUJIEH, AalleTWIEH, JTaHOJ, IJIMIEPUH, YKCycHass kuciora). I[lonarue o
OMOJIOTHYECKH Ba)KHBIX BEIECTBAX: JKUpaxX, OenKax, yrieBoJax — M WX POJH B JKU3HU
4eJIoBeKa
7 Pacuérsr:
7.1 1o ¢opMyIaM XUMHYECKHX COEIMHEHHH
7.2 Macchl (MaccoBOM) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPAaBHEHUSIM
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