AHHOTAIUA
K paboyeii mporpaMmme 1o yuedoHoMmy npeamery «Xumus» 7 - 9 kiace

HOpMaTI/IBHbIe AOKYMEHTDBI

PabGouyas mporpamMMa cocTaBieHa Ha OCHOBE CIEAYIOUIUX HOPMAaTHBHO-TIPABOBBIX
JIOKYMEHTOB:
1. ®enepanbubiM 3akoHOM 0T 29.12.2012 Ne273 — ®3 «0O06 obpazoBanuu B Poccuiickoit
deneparum.
2. Ilpukazom MunucrepcrBa npocBemienus PO or 31 mas 2021 r. Ne 287 «OO0 yTBepkIeHUU
(benepanbHOro rocy1apcTBEHHOr0 00pa30BaTENBFHOIO CTAHJAPTa OCHOBHOI'O OOIIEro 00pa30BaHUS».
3. OcHoBHOHI 0011€00pa30BaTEIFHON MPOrpaMMbl OCHOBHOTO o01ero odpazoBanus YOV CIII
«A3UMYTY».
4. YuebubiM uianom YOV CII «AzumyTy.
5. Ilpuxazom MunucrepctBa npocseuienust Poccuiickoit @enepanuu ot 23.12.2020 Ne 766 «O
BHECEHUU M3MEHEHUH B (pelepaibHbIi MepeueHb YYeOHUKOB, JOMYIIEHHBIX K MCIOIb30BAHUIO TIPU
peanu3ainuy UMEIOIINX TOCYAapCTBEHHYIO aKKPEAUTALUI0 00pa30BaTeNbHBIX MPOrpaMM Ha4albHOTO
00111ero, OCHOBHOT'O 00IIIeT0, CpeaHero odmiero o0pa3oBaHusl OpraHU3aMUSIMU, OCYIICCTBIISIOIIUMH
00pa3oBaTeNbHYI0 JACATENBbHOCTh, YTBEPXKIACHHBIM MpPHUKAa30M MMHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepaunn ot 20 Mast 2020 r. Ne 254».
6. [IporpamMmMel Kypca xumMuu it 8—9 kiaccoB o01ieo0pazoBaTenbHbIX yupexaeauii (aBTopsl O. C.
IMa6puensu, U. I'. Octpoymos, C. A. Cnaakos).
7. Pabouas nporpamma k auauu YMK O.C.I'abpuensna. Xumus 7-9 knaccsl. M, poda, 2017.

Pabouass mporpamMma Kypca XMMUU Ha yYpOBHE OCHOBHOI'O OOIIETO OOpa3oBaHUsS IpeIIojaraet
U3ydYeHHe XMMHHM Ha 0a30BOM YypOBHE M HalpaBieHa Ha OBJaJeHHE OOYYaIOIIMMHUCA TaKUMU
MI03HABATEIILHBIMU YY€OHBIMH JCUCTBUSMH, KaK SKCIIEPUMEHT, HaOII0IeHHE, U3MEPEHUE, ONUCAHHE,
MOJICTTUPOBAHKE, TUIIOTE3a, BHIBO/I.

B ocHOBY Kypca MOo0KeHBI CIeIYIOIINE H/IeH:

MaTepHaJIbHOE €IMHCTBO M B3aUMOCBSI3b O0OBbEKTOB U SBJICHHUIA MPUPO/IBI;

BeylIasi pojib TEOPETUUECKUX 3HAHUM Ui OOBSICHEHUS! M IPOrHO3UPOBAHUS XUMUUYECKUX SBIICHUH,
OLICHKH WX MPAKTUYECKOU 3HAUNMOCTH;

B3aMMOCBSI3b KaueCTBEHHOW M KOJMYECTBEHHOM CTOPOH XMUMHYECKHX OOBEKTOB MaTepUajbHOIO
MUDA;

pa3BUTHE XUMHUYECKOH HAyKM U TMPOU3BOACTBO XUMHUYECKHX BEIISCTB W MATEPHAIIOB IS
YIOBJIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEH YeI0BEKa U OOIIECTBa, PEUICHUS III00ATBHBIX MPOOIEM
COBPEMEHHOCTH;

TCHETHYECKas! CBS3b MEX/TY BEIIECTBAMHU.

OTU uJen peanu3yloTcss B Kypce XUMHUM Ha YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHus MYTEM
JOCTHKEHHUS CICAYIOIIMX LeJIeH:

. Dopmuposarue y 00ydalINXCsd XUMUYECKON KapTUHBI MHUpA, KaK OPraHUYECKOW YacTH €ro
LIEJTIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI.
. Paszsumue mo3HaBaTENbHBIX WHTEPECOB, WHTEICKTYAIBHBIX W TBOPYECKUX CIIOCOOHOCTEH

YYaIUXCS B NPOLECCE M3YYEHUS MMHU XMMHYECKOW HAayKH M €€ BKJIaJa B COBPEMEHHBI HAay4dHO-
TEeXHUYECKUH mporpecc; (popMuUpOBaHHE BAKHEMIIMX JOIMYECKHX ONEpaluil MbIIUICHUS (aHAJIU3,
CHHTE3, 0000111eHNe, KOHKpeTH3allks, CPaBHEHUE U JIp.) B IPOLIECCe O3HAHUS CUCTEMbl BaKHEHIIINX
IIOHATUH, 3aKOHOB U TEOPUH O COCTABE, CTPOCHUU U CBOMCTBAX XMMUYECKHUX BEILIECTB.

. Bocnumanue yO6exIEHHOCTH B TOM, YTO MPUMEHEHHE MONYYEHHBIX 3HAHUN U YMEHHH MO
XUMUHU SIBJII€TCSI OOBEKTHBHOM HEOOXOIUMOCTBIO JUIsl Oe30macHoM paboThl € BELIECTBAMU U
MaTepuaniamMu B ObITY U Ha IPOU3BO/ICTBE.

. IIpoexmuposanue u peanusayus BBITYCKHUKaMHU OCHOBHOM IIKOJIBbI JMYHOM 00pa3oBaTeIbHON
TPAaeKTOpUHU: BBIOOp mpodumis oOydeHHs B CTapiiedl IKojle MWIM Hpo(ecCHOHAIBHOrO
00pa30BaTENBHOIO YUPEKICHHS.

. Osnaodenue Kno4egblMuU KoMnemeHyusmu: yaeOHO-I03HaBaTeIbHbBIMU, MH(POPMAIIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKAaTHBHBIMHU.



HﬂannpyeMble pPE3yabTaThI

JINYHOCTHBIMH pe3yJbTATAMM U3Yy4eHUs npeamera «XuMHs» B 8-9 kiacce SBISAIOTCA CIELYyIOIUE
YMEHHUS:

OCO3HAaHUE €IUHCTBA M LEIOCTHOCTH OKPYKAIOIIEr0 MHUPA, BO3MOKHOCTH €r0 IO3HABAEMOCTH MU
00BSICHUMOCTH Ha OCHOBE

JIOCTH>)KCHUM HayKH;

MOCTETIEHHOE BBICTpaBaHWE COOCTBEHHOIO 1IEJIOCTHOI'O MUPOBO33PEHUS: OCO3HAHHUE MOTPEOHOCTH U
TFOTOBHOCTH K CaMOOOpa30BaHMIO, B TOM YHUCIIE U B paMKaxX CaMOCTOSATEILHOW IEATEIbHOCTH BHE
LIKOJIBI;

OLICHMBAHME >KU3HEHHBIX CUTYallUd C TOYKU 3peHus Oe30macHoro odpa3a >KU3HU U COXpPaHEHUs
3I0POBbS;

OLICHUBAHME YKOJIOTHYECKOr 0 PUCKA B3aMMOOTHOIICHUH Y€I0BEKa U IIPUPOJIBL;

(dbopMHpOBaHUE SKOJOTHYECKOTO MBIIUICHHUS: YMEHHS OLIEHUBATh CBOIO JEATEIBHOCTh M MOCTYNKU
JIPYruX JIFOJIEN C TOUYKHU 3PEHUSI COXPAHEHUs OKPY>KAKOLIEN CPEJIbI.

MeTanpeaMeTHBIMHM  pe3ylbTaTaMM HM3y4eHHMs Kypca «XuUMUS» sBIseTcs (OpMHpOBaHHE
YHHUBEpCalIbHbIX YueOHbIX AericTBuil (YVY /).

Pezynamuenvie YY/I.

CaMOCTOSITENIbHO OOHAPYKUBATh U (POPMYIHPOBATH YUEOHYIO MPOOIIEMY, ONPEEIATh Lelb yaeOHOn
NEeSITeTbHOCTH;

BBIJIBUTaTh BEPCUM pELICHHs NpoOIeMbl, OCO3HaBaTb KOHEUHBIM pe3ynbTar, BHIOUpATh U3
NPEIOKEHHBIX U HCKAaTh CAMOCTOSTEIILHO CPECTBA JOCTHKEHHS LEIIH;

COCTaBJIATh (MHAWBUAYAJIBHO WIH B TPYIIIIE) TUIAH PEIICHUS TIPOOIIEMBI;

paboTasi 1Mo TUIaHy, CBEPATh CBOM JECUCTBUS C IENBIO U, MPU HEOOXOAMMOCTH, UCIIPABIISITh OIIMOKU
CaMOCTOSITENTLHO;

O00HapyXHUBaTh U (GOPMYIUPOBATH YUEOHYIO IPOOIEMY MO PYKOBOACTBOM YUUTEIIS;

CTaBHTh IIENIb JICATEIFHOCTH HAa OCHOBE IIOCTABJIEHHOW NpOOIEMBI W TIpeaaraTb HECKOJIBKO
CIoco0OB ee¢ JOCTHIKEHHUS;

CaMOCTOATENIPHO aHAJU3UPOBATh YCIOBUS JOCTHIKEHHUS II€JIM HAa OCHOBE YYETa BBIJCICHHBIX
YUUTEJIEM OPUEHTUPOB JAECHCTBUS B HOBOM y4eOHOM MaTepHale;

IJIJAHUPOBATH PECYPCHI JIs JOCTHKECHUS LENH;

Ha3bIBATh TPYAHOCTH, C KOTOPBIMHU CTOJIKHYJCS IIPU DPELICHHUM 3a4a4yd, M Ipeajgararb IyTH HX
npeooeHHst/ n30eranus B JajbHEHIIeH TesTeIbHOCTH;

Hloznaeamenvuvie YY/I:

aHaTM3UpOBaTh, CPaBHUBATh, KilaccuuuupoBaTb MU 0000maTh (GakThl U sBICHUS. BBIBIATH
NPUYMHBI U CIIEJICTBUS MPOCTHIX SIBICHUH.

OCYILECTBIISATh CPABHEHUE, KIACCU(DUKAINIO, CAMOCTOSITENIbHO BBIOMpAsi OCHOBAHUS U KPUTEPUU VIS
yKa3aHHBIX JJOTMYECKHUX OIEpaIuii;

CTPOUTB JIOTHYECKOE pacCyKICHHE, BKIIOYAIOIIee YCTAaHOBICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H;
COCTABJIATH TE€3HCHI, PA3TUYHbIC BUBI TUNIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);

YMETh OIpENeNsATh BO3MOXKHbIE HCTOYHMKM HEOOXOAMMBIX CBEJICHHMH, MPOU3BOJUTH IOUCK
UH(pOpPMAIINH, aHATU3UPOBATh U OLIEHUBATH €€ JT0CTOBEPHOCTH;

OCYILECTBIIICT PACIIMPEHHBIH MOUCK HMH(OpMALMK C HUCIOJIB30BAaHHUEM pPECypcoB OMOIMOTEK U
WNHurepHera.

CUMTHIBACT MH(OPMALIMIO, MPEACTaBICHHYI0 C HCIOIb30BAHUEM paHEe HEU3BECTHBIX 3HAKOB
(CMMBOJIOB) IIPY HAJIMYMU UCTOYHUKA, COJIEPIKAILETO UX TOJIKOBAHUE;

Y4aCTBYET B IIPOEKTHO- HCCIIEA0BATEIBCKON ACATCIBHOCTH;

IPOBOJUT HAOIIOAEHUE U HKCIIEPUMEHT I0J] PYKOBOACTBOM YUUTEII,



YCTAaHAaBJIMBACT MPUYNHHO-CJICACTBCHHBIC CBA3U;

00BSICHSET SABJICHUS, IPOLICCCHI, CBA3U U OTHOILICHHS, BBISIBJISICMbBIC B XOAC UCCIICAOBAHUA;
CaMOCTOATCIIBHO MPOBOJUTH HCCICIOBAHUEC Ha OCHOBC IPUMCHCHHA MCTOIOB H3,6J'IIO[[€HI/I$[ n
SKCIICpUMCHTA.

Kommynukamuenwie YY/[:

CaMOCTOSITENIbHO OpPTraHU30BBIBaTh y4eOHOE B3aUMOJEHCTBUE B TpyIe (OmpeaensTh OOIIMe LeH,
pacrpeaensiTh poiu, JOrOBAPUBATLCS APYT C APYTOM H T.1.);

dbopmynHrpyeT cOOCTBEHHOE MHEHHE U TTO3UIINIO, apTyMEHTUPYET X,

YCTaHABIIMBAET M CPABHUBACT Pa3HbIC TOYKU 3PECHHUS, MPEKAE YeM MPUHUMATh PEIICHUS U JIeNaTh
BBIOOD;

OCYILIECTBIISICT B3aUMHBIM KOHTPOJIb U OKa3bIBAET B COTPYAHUUECTBE HEOOXOAUMYIO B3aMOIIOMOILIIb;
OpPTaHHU30BBIBACT U TUTAHUPYET YIEOHOE COTPYAHUUYECTBO C YUUTEIEM U CBEPCTHUKAMHU, OMPEICISATH
1eau ¥ GyHKIIUH YYaCTHUKOB, CIIOCOOBI B3aUMO/ICHCTBHSI; TUTAHUPOBATH OOITHE CITIOCOOBI pa0OTHI;
ymeeT paboTaTh B TpyIIe — YyCTaHABIUBaeT pabouue OoTHOIIeHHs, Y(H(HEKTUBHO COTPYIHUYAET U
CIOCOOCTBYET MPOJYKTUBHOW KOOIMEpAI[MU; HHTETPUPYETCS B TPYIIY CBEPCTHHKOB W CTPOHT
MPOAYKTHBHOE B3aUMOJIEHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMU;

YVUUTBHIBATh pa3HbIe MHCHUS U UHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO TTO3UIIHIO.

B mporpamMme y4uuThIBaeTCS peanm3anys MeKNMpeAMeTHBIX CBs3el ¢ KypcoM ¢usuku (7 kimacc) u
Ouomnoruu (6-7 Kiaccel), TIe AAaeTcsl 3HAKOMCTBO C CTPOCHMEM aTOMa, XMMHUYECKOW OpraHu3anuei
KJIETKH U MpolieccaMu 0OMEeHa BEIIECTB.

IIpenmeTHbIe pe3yJbTaThl MO y4eOHOMY mpeaMeTy «XHMMHS» HAa YPOBHEe OCHOBHOIO 00IIero
o0pa3oBaHus 00eceYnBaIOT:

B noznaeamenvnoii cghepe:

3nanue (nonumanue):

- XMMUYECKOH CHMBOJIMKH: 3HAaKOB XUMHUYECKUX 3JIEMEHTOB, ()OPMYJ XMMHUYECKHX BEIIECTB,
YPaBHEHUN XUMUYECKUX PEAKIIMII;

- BOXHEHUIIMX XMUMHUYECKUX MOHATHI: BEIIECTBO, XUMHUYECKUU 3JIEMEHT, aTOM, MOJEKYIa,
OTHOCHUTEJIbHBIE aTOMHAs W MOJEKYJIIpHas Macchl, MOH, KaTHOH, AaHWOH, XMMHUECKas CBs3b,
AIEKTPOOTPULIATENIBHOCT, BAJIEHTHOCTh, CTENEHb OKUCIEHUS, MOJb, MOJSpHAas mMacca, MOJSPHBIN
00BEM, PACTBOPBIL, IIEKTPOIUTHI U HEINIEKTPOIUTHI, NEKTPOTUTHYECKAs JUCCOIUAIUS, OKUCTUTENh
U BOCCTAHOBHUTEIIb, OKUCIIEHHME M BOCCTAaHOBJEHME, TEIUIOBOH 3((EeKT peakuuu, OCHOBHBIC THUIIBI
peakiuii B HEOPraHUYECKON XUMUU;

- (OpMyJIMPOBOK OCHOBHBIX 3aKOHOB W TEOPHUA XHUMHH: aTOMHO-MOJEKYISIPHOTO YUEHUS;
3aKOHOB COXpPAHEHUS Macchl BEILIECTB, IIOCTOSIHCTBA COCTaBa BellecTB, ABoraapo; Ilepunoanueckoro
3akoHa [I. 1. MenneneeBa; TeopuHM CTPOCHMsS aroMa M YYEHHs O CTPOCHUM BELIECTBA; TEOPHU
AIEKTPOIUTUYECKON JUCCOLMUALMM U YUYEHHUS O XUMUUYECKON PEAKLINH.

Ymenue nazvieamo:

- XUMHYECKHE AJIEMEHTHI;

- COEIMHEHUS U3YYEHHBIX KJIACCOB HEOPTraHUYECKNX BEIECTB;

- OpraHMYecKkHue BellecTBa MO UX ¢opMmyne: MeTaH, 3TaH, STWIEH, AalleTWIEH, METaHOI,
IVIMLEPUH, YKCYCHAs KUCIIO0TA, TJIF0K03a, caxapo3a.

Obvacnenue:

- (PU3NYECKOro CMBICIA aTOMHOIO (IOPSIAKOBOT0) HOMEpAa XUMHUYECKOI'O 3JIEMEHTa, HOMEPOB
rpynnel U nepuona B Ilepmommueckon cucreme J[[.M. MeHnneneeBa, K KOTOPBIM 3JIEMEHT
MIPUHAJICHKUT;

- 3aKOHOMEpPHOCTEH WM3MEHEHMsI CTPOCHMsI aTOMOB, CBOICTB 3JIEMEHTOB B IIpelejax MaJlbIX
NEPUOJOB U A TPYIII, a TAKXkKe CBOMCTB 00pa3yeMbIX MMHU BBICIIMX OKCHIOB M THIPOKCHJIOB;

- CYIIIHOCTH TIPOIIecca IEKTPOIUTHICCKON TUCCOIMAIIMN U PEaKIIUii HOHHOTO OOMEHa.

Ymenue xapaxmepusosamuw:



- XMMHYECKHE 7HJIEMEHTHhl (OT BOAOpPOJA [0 KaJbliMsl) HAa OCHOBE HX TIOJIOXKEHHUS B
[lepuonnueckoit cucteme xumuueckux snemeHToB J.M. MenneneeBa 1 0COOEHHOCTEN CTPOCHUS UX
aTOMOB;

- B3aUMOCBSA3b MEXIY COCTaBOM, CTPOEHHUEM U CBOMCTBAMH HEOPTAHMUYECKUX BEIIECTB;

- XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEHIECTB (OKCHIOB, KHUCIOT,
OCHOBaHUH, aM(pOTEPHBIX COETMHEHUN U COJElt).

Onpeodenenue:

- cOoCTaBa BeIIeCTB M0 uxX (popmynam;

- BAJICHTHOCTH U CTETICHU OKHUCJICHUS JIEMEHTOB B COSTMHEHUH,

- BUJIOB XUMUYECKOU CBSA3HM B COCAMHEHHUSIX;

- TUTOB KPUCTAJUTMYECKUX PEIIETOK TBEPABIX BEIIECTB;

- PUHAJJICKHOCTHU BEIIECTB K ONMPEACIEHHOMY KJIacCy COSAMHEHUMH;

- TUTIOB XUMUYECKHX PEaKIIHii;

- BOBMOXKHOCTH MPOTEKAHUSI PEaKIIUii HOHHOTO OOMEHa.

Cocmasnenue:

- CXeM CTpoeHMs aToMOB IepBhIX 20 35emenToB [lepuoanueckoit cucrtemsl [[.1. Menaeneena;

- (hopMyn HeOpraHMUECKUX COSTUHEHUH U3yYSCHHBIX KIIACCOB;

- YPAaBHEHU XUMHYECKUX PEAKIIUH.

besonacnoe obpawenue ¢ XuMu4ecKkoi ocyoi 1 1abopaTopHbIM 000pyI0BaHUEM.

IIposederue xumuueckozo IKCnepumMeHma.

- IOATBEPKIAIOIIETO XUMUUECKHE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

- IOATBEP K IAIOIIET0 XUMUYECKUN COCTaB HEOPTAHUUECKUX COEIMHEHMUIA;

- MO0 TONYyYEHHUI0, COOMpAHHIO W PACIO3HABAHMIO Ta3000pa3HBIX BeLIECTB (KUCIOPO[a,
BOJIOPO/Ia, YTIIEKUCIIOrO Ta3a, aMMHUaKa);

- 10 OMpENEICHUI0 XJIOPHUA-, CyibdaT-, KapOOHAT-MOHOB M HOHA aMMOHHS C ITOMOIIBIO
KAUeCTBEHHBIX PEaKIUH.

Buviuucnenue:

- MacCOBOH JIOJTM XMMHUYECKOT0 JIEMEHTa 10 (hopMyIie COeMHEHNS;

- MaccoBOM J0JIH BEIIECTBA B PaCTBOPE;

- MacCbl OCHOBHOI'O BEIIECTBA MO U3BECTHON MacCOBOM J10JI€ IPUMECEH;

- 00bEMHOM 0N KOMIIOHEHTA Ta30BOM CMECH,

- KOTMYECTBA BEIIEeCTBA, 00beMa UM MAcChl BEIIECTBA O KOJIMYECTBY BEIIECTBA, 00bEMY UITU
Macce peareHTOB WU MPOAYKTOB PEaAKIUH.

Hcnonvzosanue npuobpemenHvlX 3HAHUN U YMEHUN 6 HNPAKMUYECKOU OesmenbHoCmu U
NOBCEOHEBHOU HCUSHUL:

- 1 Ge3omacHoro oOpallleHusi C BEHIECTBAMH W MaTepHallaMd B TOBCEAHEBHOW JKU3HH U
IPaMOTHOTO OKa3aHHs TIEPBOU IMOMOIIHU MPU 03KOraxX KUCIOTAMH U IIEI0YaMHU;

-JU1s1 OOBSICHEHUS OTIENbHBIX (DAKTOB U MPUPOIHBIX SBJICHUH;

- UL KpUTUYECKON OLIEHKH MH(OPMAIIMH O BEIIECTBAX, UCIOIb3YEMBIX B OBITY.

B 1leHHOCTHO-OpHEHTALMOHHOM cepe

Ananuz u oyenxka TOCHEACTBUN IUISI OKPYXKArOIIEH cpeapl ObITOBOM W TMPOM3BOIACTBEHHOMN
JESITeNIbHOCTH YelIOBEKa, CBA3aHHOM C MOIy4eHUEeM U TiepepaboTKOii BEIIECTB.

B Tpynosoii chepe

IIposedenue omnepayuii ¢ WCHOIH30BAaHUEM HArpeBaHUs, OTCTaWBaHUs, (OUIBTPOBAHUS,
BBHIMIAPYBAHUS; TTONTy4EHUS, COOMpPaHUsl, pacliO3HABaHUs BEIIECTB; H3TOTOBICHUS MOJIEIel MOIEKYI.

B cdepe 0e30macHOCTH KU3HEAEATEIbHOCTH

- coOMoOenue TIPAaBUII TEXHUKHA 0€301TaCHOCTH TIPH MPOBEACHUN XUMUYIECKOTO YKCIIEPUMEHTA;

- OKa3auue IePBON MMOMOIIH MPU 0XKOTraX, IOpe3ax U XUMUYECKUX TPaBMax.
l)onpenenenue xapakrepa CpeAbl B pacTBOpax KHUCJIOT W IIETOYel; M3YYeHHE B3aUMOACUCTBUS
KHCIIOT C METaJUlaMH, OKCHIaMH METaUIOB, PACTBOPUMBIMH W HEPACTBOPHUMBIMH OCHOBAHHSIMHU,
COJISIMU; TIONTyY€HHE HEPACTBOPUMBIX OCHOBAHMI; BRITECHEHHE OJJHOTO METalsla JPYTHM U3 PacTBOpa
CONM; WUCCIIeIOBaHHEe aM(OTEPHBIX CBOWCTB THAPOKCHUIOB AQlIOMUHHUS W IIMHKA; pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TeMe "OCHOBHBIE KJacChl HEOPraHWYEeCKHMX COEIUHEHHUI";
MPEJICTAaBICHUE O 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUN MPHUPO/IbI, TOHUMaHHE 00bEKTUBHOM
3HAaYUMOCTH OCHOB XMMHYECKOH HAayKH KakK OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTA



00IIe# KyIbTyphl U MPAKTUYECKON NEATEIHHOCTH YelIOBEKa B YCIOBHSIX COBPEMEHHOI'O OOIIECTBa;
MMOHUMAaHUE MECTa XUMHUH CPEIU APYTHX €CTECTBECHHBIX HAYK;

2) BlIaJicHUE OCHOBAMH MOHSTHIHOTO armapara ¥ CHMBOJHUYECKOTO S3bIKa XUMHH JIJISI COCTABIICHUS
dbopMyn HEOPraHMYECKUX BEIIECTB, YypaBHEHUN XHWMHUYECKHX pPEaKIUi; BiIaJleHHE OCHOBAMU
xumudeckoit HomeHknaTypsl (IUPAC u TpuBHanbHON) M yMEHHE HCIIONB30BaTh €€ IS PEIICHUS
y4eOHO-TI03HABATEIBHBIX 33/1a9; YMEHHUE UCIIOIh30BaTh MOEIH ISl OOBSICHEHHS CTPOSHHUS aTOMOB U
MOJIEKYJI;

3) BiajieHHe CUCTEMOM XMMHUYECKUX 3HAHUN U YyMEHUE MPUMEHSITh CUCTEMY XMMHUYECKUX 3HAHHM,
KOTOpasi BKJIIOUACT: BAXHEUIINE XMUMHYECKHUE TOHSATHS: XMUMHYECKUU DSJIEMEHT, aToM, MOJIEKyIa,
BEIIIECTBO, IIPOCTOE W CIIOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHASI CMECh, OTHOCHTEIbHbIC
aTOMHAasl U MOJICKYJISIpHASI MAaCChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIH 00beM,
OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CPEIHSssA), XUMUUECKasi PEaKIHsl, PEaKIMU COSAMHEHUS, PEaKIIN
Pa3lIOKECHHS, pEaKIMHM 3aMEIICHHS, pEeaKkIuu OOMEHa, TEIUIOBOM 3(¢eKT peakiuu, 23K30- H
SHJOTEPMUYECKUE PEAKIMU, PACTBOP, MacCOBasi JOJII XUMHUYECKOrO SJEMEHTa B COCAUHEHUH,
MaccoBasi I0JIA U MPOIICHTHAs KOHIIEHTPAIlUs BEIIECTBA B pacTBOPE,

SIPO aToMa, JCKTPUIECKUI CIION aToMa, aTOMHas OpOUTalb, paJlyCc aToMa, BAJICHTHOCTb, CTEIICHb
OKHUCJIEHUSI, XUMUYECKAsI CBA3b, AIEKTPOOTPUIATEIILHOCT, MOJSpPHAs W HEMOJspHAs KOBAJICHTHAas
CBSI3b, HMOHHAS CBSI3b, METAIMYECKAs CBsI3b, KPUCTA/UIMUECKas pelieTka (aroMHas, HOHHas,
MEeTaJUInuecKasi, MOJEKYJspHasi), WOH, KAaTHOH, aHWOH, DOJEKTPOJIUT W  HEIJIECKTPOJIUT,
AIEKTPOTUTHYECKAs] TUCCOLUAIINS, PEAKIIMH MOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBLHEIC
peakiuu, OKUCIUTEIh U BOCCTAHOBUTEIb, OKUCIICHNE U BOCCTAHOBJICHHUE, DJIEKTPOJIN3, XUMUYECKOE
paBHOBecHEe, OOpaTUMBbIE U HEOOPATHUMbBIE PEAKIINU, CKOPOCTh XUMHUYECKOW PEAKIINU, KaTaau3arop,
npenenbHo pomyctumas kouueHtpanus (I1JIK), kopposust MeTannoB, CIUiaBbl; OCHOBOIOJATAIOIINE
3aKOHBI XMMHM: 3aKOH COXpaHEHMsI Macchl, nepuoandeckuid 3akoH .M. MeHaeneeBa, 3akoH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo; TECOPUU XHMHHU: aTOMHO-MOJICKYJISIpHAs TEOpHs, TEOPHs
AIEKTPOIUTUYECKON TUCCOLMAINY, MPEACTABICHHUS O HAyYHBIX METO/ax IMO3HAHMs, B TOM YHUCIE
AKCIIEPUMEHTAIBHBIX U TEOPETUUECKMX METOJAaX HMCCIIECIOBAHUS BEIIECTB M U3YYCHUS XUMHUYECKUX
peakuuii;

4) TIpe/ICTaBJICHHE O MIEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB (paJyCc aToMma,
AJEKTPOOTPULIATENIBHOCTE), MPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHHUS JJIEMEHTOB B
[Tepuonnueckoii cucreme (B MajbIX MEPUOAAX U TIABHBIX MOATPYNINAX) M AJIEKTPOHHOTO CTPOCHHS
aToMa; YMEHHE OOBSCHSTH CBS3b IMOJOKEHHUS djeMeHTa B lleproauveckoil cucteMe ¢ YHMCIOBBIMHU
XapaKTEePUCTUKAMH CTPOSHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB | 3aps[ sijpa, o0IIee Yucio
AJIEKTPOHOB), PACHIPEEICHUEM JJIEKTPOHOB IO IHEPTETHUUYECKHM YPOBHSM aTOMOB IE€PBBIX TPEX
MIEPUOJIOB, KA U KaJIbIIU, KIAaCCH(PUIIUPOBATH XUMUICCKUE

3JIEMEHTBHI;

5) ymeHue KIacCU(PUIIUPOBATh XUMUYICCKUE DJICMCHTHI, HEOPTAHWMUYECKUE BEIIESCTBA M XMMHUYCCKUC
pEeaKIMu; ONPEAETATh BAICHTHOCTh U CTEIIEHb OKUCJICHUS XUMUYECKUX 3JIEMEHTOB, BUJI XUMUYECKON
CBSI3U U THUI KPUCTALIIMYECKON CTPYKTYPbI B COEIUHEHUSIX, 3aps]l MOHA, XapaKTep CPelbl B BOAHBIX
pacTBOpax BEIECTB (KUCIOT, OCHOBAHUM ), OKUCITUTENh U BOCCTAHOBUTEIIb;

6) yMeHHE XapaKTepu3oBaTh (PU3MYECKHUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO,
030H, BOJOpPOJ, TpaduT, aimMas, KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kaul, MarHuu,
KaJIbLIUM, aJIFOMUHUMN, KEJIe30) U CIIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (BOja,
aMMHMaK, XJIOPOBOJOPO, CEPOBOIOPO/I, OKCUJIBI U TUIPOKCU B MeTauioB | - IIA rpynm, antoMuHus,
meau (II), nunka, xenesa (II u 1), okcuner yrnepona (I u IV), kpemuus (IV), azora u gocdopa (111
u V), cepol (IV u VI), cepuucras, cepHas, a30TucTas, a30THas1, pochopHasi, yroiabHas, KpeMHHUEBast
KHCIIOTa ¥l KX COJIM); YMEHHUE MTPOTHO3UPOBATh U XapaKTEPU30BaTh CBOWCTBA BEMIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOEHHUS, TPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT HUX CBOMCTB, BO3MO>KHOCTb
MPOTEKAHUsI XUMUYECKUX MPEBPAICHUIN B Pa3IUYHBIX YCIOBUSIX, BIUSHUE BEUIECTB U XUMUUYECKUX
MIPOIIECCOB HA OpTaHW3M YeJIOBEKa U

OKPY>KaIOIIYI0 MPUPOJTHYIO CPENLY;

7) yMEHHE COCTaBJISITh MOJIEKYJIIPHbIE W HMOHHBIE YpPAaBHEHHUs pEaKIui (B TOM YMCIE peakiuil
MOHHOTO OOMEHAa M OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIINN), WIUTFOCTPUPYIOIIUX XUMHUYECKUE
CBOIMCTBAa M3YYCHHBIX KJIACCOB/TPYII HEOPTaHUYCCKUX BEIIECTB, B TOM YHCJIE MOATBEPIKIAIOITUX
F€HETUYECKYIO B3aUMOCBSI3b MEXK 1Y HUMHU;



8) yMeHUe BBIUUCISITH OTHOCHUTENbHYIO MOJEKYISPHYIO U MOISPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJK0 XMMHYECKOI'0 3JIEMEHTa B COCIUHEHUH, MAacCOBYIO JIOJIO BEILLECTBA B PAacCTBOPE, KOIUYECTBO
BElIeCTBA M €ro mMaccy, o0beM ra3oB; YMEHHE NMPOBOJUTH PACUYEThl MO YPAaBHEHUSIM XUMHUYECKHX
peaxIuii 1 HaXOUTh KOTUYECTBO BEIIECTBA, 00BEM M MAaCCy PEareHTOB WM MPOAYKTOB PEaKIIHUH,

9) BnasieHHe OCHOBHBIMH METOJIaMU HAYYHOTO MO3HaHUs (HaOMIOJCHUE, U3MEpPEHUE, SKCIECPUMEHT,
MOJICTMPOBAHUE) TIPH HM3YyYCHUHM BEMIECTB W XUMHUYCCKUX SIBIICHUH; YMEHHE CQOPMYIUPOBATH
npobsieMy W TPEIOKUTH MYTH €€ pelleHus; 3HaHHE OCHOB 0e30macHOil paboThl ¢ XMMHUYECKUMU
BEIIECTBAMH, XHMHYECKOH IMOCYI0i U 1a00paTOpHBIM 000PYI0BAaHHEM;

10) HanMYMe MPAKTHYECKUX HABBIKOB TUTAHWPOBAHHS M OCYIICCTBICHHUS CICAYIOMUX XUMHYECKHX
HKCIIEPUMEHTOB: M3Yy4Y€HHE U ONHucaHue (U3HUECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE C
(GUBHYECKUMU W XUMHUYECKHUMH SIBJICHUSMH; OMBITHI, WJUIIOCTPUPYIONINE MPU3HAKA MPOTEKAHUS
XUMHUYECKUX peaKluii; U3y4yeHHe CI0COO0B pa3/eieHusl CMeceil; MolydeHUe KUCIOopoa U U3ydeHHe
€ro CBOMCTB; MOJIy4Ye€HHE BOIOPO/Ia U U3YUYEHHUE €r0 CBOWCTB;

MOJyYEHUE VYIJICKUCIIOrO Ta3a W H3YYCHHE €ro CBOWCTB; MONYYCHHE aMMHaKa M H3y4eHHE €ro
CBOMCTB; IIPUT'OTOBJIEHUE PACTBOPOB C ONPEAEICHHON MACCOBOM JOJIEH PACTBOPEHHOIO

BEIIECTBA; UCCIIEIOBAHUE U OMMCAHUE CBOMCTB HEOPTaHUYECKUX BEUIECTB PA3TUUYHbBIX

KJIaCCOB; MPUMEHEHHE HHIWKATOPOB (JlakMyca, MeTHiIopaHka U (eHondranenHa) uist perieHus
OKCIIEPUMEHTANIbHBIX ~ 33/ad MO0  TeMme  "DIEeKTpOoJIUTHYecKas  Juccouuanus'’,  peuieHue
AKCIEPUMEHTAIIBHBIX 3a/a4 10 TeMme "'BakHeile HeMeTaJlJIbl U UX COeAMHEHUs ",

peleHne YKCIepUMEHTANBHBIX 3a/1a4 10 TeMe ""BakHeiIre MeTauibl ¥ X COSUHECHHS "}
XUMHUYECKHE IKCIIEPUMEHTHI, HIUTFOCTPUPYIOIINE IPU3HAKHA MMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa;
KayeCTBEHHbIE pEaKlUHUHU Ha MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax HOHBI: XJIOpPHA-, OpoMHI-,
uonua-, cynbdar-, pochar-, kapboHAT-, CHIMKAT-aHUOHBI, THIPOKCU-MOHBI, KATHOHBI aMMOHWUS,
MarHusi, KaJbllus, aTlOMAHMS, Kenes3a (2+) u xkene3a (3+), menu (2+), LIMHKA; YMEHUE MPEICTABIATh
pe3yabTaThl 3KCIIEpUMEHTa B ()OpME BBIBOJOB, JIOKA3aTEILCTB, T'Pa(PUKOB W TAOJMIl W BBHISBIIATH
SMIOUPUUYECKUE 3aKOHOMEPHOCTH;

11) Bnamenue mpaBwiIaMud 0O€30MacHOrO OOpalIeHHUs C BEIIECTBAMHU, HCIOIB3YEeMBIMU B
MMOBCETHEBHOM KM3HU, TMPaBWJIAMH ITOBEACHUS B IEISIX COCPEKCHHS 3JI0OPOBBS U OKPYXKAIOIICH
MPUPOJIHONM Cpeabl; TOHMMaHWE Bpeda (OMAcHOCTH) BO3ACWCTBUS HA JKUBbIE OPraHU3MBI
OIpE/IeNICHHBIX BEIIECTB, CIIOCOOOB YMEHBIIECHUS W TMPEIOTBPAIICHHUS] X BPEIHOTO BO3JICHCTBUS,
MMOHUMAaHWE 3HAYCHHUSI )KUPOB, OCITKOB, YIJIEBOJIOB JIJISl OPraHU3Ma YeIIOBEKa;

12) BnameHue OCHOBAMHM XHWMHUYECKOW TI'PaMOTHOCTH, BKJIIOYAIOIIEH YMEHHUE MPaBUIbHO
MCIIOb30BaTh M3YUEHHBIC BEIIECTBA M MaTEPHAIILI (B TOM YKCJIE MUHEPAIbHBIE YI0OPESHHSI, METAIIIIbI
U CIUIaBBI, MPOJYKTHI TEPEepabOTKH MPUPOIAHBIX HUCTOYHUKOB YTIEBOMOPOJIOB (YIJIsl, TIPHUPOIHOTO
raza, HeTu) B OBITY, CETLCKOM XO0341CTBE, Ha MPOU3BOJICTBE;

13) yMmeHue yCTaHABIMBAThb CBSI3U MEXKIY PEATbHO HAONI0aeMbIMH XMMHUYECKUMU SBICHUSMU U
MPOIECCaMH, TPOUCXOSIIIUMUA B MAaKpPO- W MHKPOMHUPE, OOBSCHATH MPUIHMHBI MHOT000pa3us
BELIECTB; YMEHUE UHTETPUPOBATh XUMUUECKHE 3HAHUS CO 3HAHUSAMH JIPYTUX YU4€OHBIX MPEMETOB;
14) mnpeacraBnenne o cdepax mnpodeccuoHANTBHON [eATENbHOCTH, CBA3aHHBIX C XHUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMU Ha JIOCTHIKCHHUSIX XMMHYECKON HAYKH, YTO ITO3BOJIAT
oOydJaronmuMcsl paccMaTpuBaTh XUMHIO Kak cdepy cBoed Oynymiedt mpodeccrnoHaabHOM
JEeSTeNbHOCTH U CJIeNIaTh OCO3HAHHBIN BHIOOP XUMUU KakK MPO(UILHOrO MpeaMeTa MpH Mepexoie Ha
YPOBEHB CpeJJHEr0 00IIero 00pa3oBaHMus;

15) nanmuuue ompiTa pabOTHl C PAa3IMYHBIMH MCTOYHMKAMU WHGOpPMAIMH MO0 XUMHHU (HAy4IHas |
HAy4YHO-TIOMYJISIpHAsE TUTEPATypa, CIO0BAPH, CIIPABOYHHUKHU, HUHTEPHET-PECYPChI); YMEHUE 00HEKTUBHO
OIICHUBATh WH()OPMAITHIO O BEIIECTBAX, UX MPEBPAIICHUSX U MPAKTUICCKOM TPUMECHECHUU.

Conepxxanue Kypca XUMHH
7 KITACC
IIponeneBTHYECKHH KYpC
Xumus 6 yenmpe ecmecmeo3HaHus
Xumus Kak 4acTb ectecrBosHanus. [Ipeamer xumun. EcrecTBO3HaHNE — KOMIUIEKC HAYK O
npupoze: GU3nKu, XuMuM, Ononoruu u reorpaguu. IlonoxxurtenbHoe u oTpuLaTEIbHOE BO3/ICHCTBHE
YeJioBeKa Ha PUpoy.



[Ipenmer xumuu. Tena u BemectBa. CBOMCTBA BEIIECTB KaK UX WHAUBUAYalIbHbIE MPU3HAKU.
CBoiicTBa BeIIECTB KAK OCHOBA UX IPUMEHEHUS.

Metoabl u3ydYeHHUsi ecTecTBO3HaHMs. HaOmroneHuWe Kak OCHOBHOM METOJ TIO3HAHUS
OKpY)KaloIllero Mupa. YCIOBUS TpoBeleHUs HaOmoAeHus. [umoresa Kak MpearnoliokeHue,
OOBSCHSIIONIEE WM TIPEACKA3bIBAIOIIee TMPOTCKAaHWE HAOI0IaeMOro SIBICHUS. KCICPUMEHT.
JlabGopaTtopus. DxcriepuMeHT JabopaTopHbli U goMantHui. CriocoObl (UKCHUPOBAHHS PE3yIbTATOB
sKcriepuMeHTa. CTpoeHue IIaMeHH CBEYH, CyXOro TOprOYEro, CIIMPTOBKH.

IIpakTuyeckas pa6ora «3HAKOMCTBO C JabopaTOpHBIM oOopyaoBaHueM. [IpaBmiia TEXHUKH
0€30macHOCTH MPpHU PabOTe B XMMUYECKOM KaOuHeTe (71abopaTopun)».

IIpakTnyeckas padora «HabmoneHue 3a ropsieii cBe4oid. Y cTpoicTBo ciupToBKU. [IpaBuna
paboThI C HarpeBaTeIbHBIMU IPUOOPAMU Y.

MopaenupoBanne. Mojenn kak aOCTparMpoBaHHbBIE KONHUU HM3y4aeMbIX OOBEKTOB H
npoueccoB. Monenu B ¢pusuke. DnekTpodopHas MalllnHa Kak abcTparupoBaHHast MOZETb MOJHHH.
Mogenu B Ouosnorun. buonornueckue Mysspka. Mogenu B XMMUH: MaTepualibHbIe (MOJIETTH aTOMOB,
MOJIEKYJI, KPUCTAJIOB, allllapaToB M YCTAHOBOK) M 3HAKOBbIE (XMMUYECKHE 3HAKH, XUMHYECKHE
(bopMyJbl U XUMHYECKHE YPAaBHEHUS).

XuMuyeckasi CHUMBOJIMKA. XWUMHUYECKHe 3Haku. KX o0o3HaueHWe, NPOW3ZHOIICHHE U
uHpopMaIus, KOTOPYIO OHM HecyT. Xumuueckue ¢opmyinbl. X o0o3HaueHHe, MPOU3HOIIEHUE U
uHpOopMaIus, KOTOPYI0 OHU HecyT. UHIEKCHI B KO (HUITHMEHTHI.

Xumuss ¥ (pU3MKA. YHHBEPCAIBHBIH XapakTep MOJOKEHHH MOJIEKY/JISPHO-KHHETHYECKOM
Teopuu. [lomATnms «arom», «MOIeKynIa», «HMOH». KpuCTalIM4eckoe COCTOSHHME BELICCTBA.
Kpucrannuueckue pemerku TBepAbixX BemmecTs. Juddysus. bpoyHoBckoe qBMKeHHeE.

Xumusi ¥ pu3HKa. ArperaTHble cOCTOsSIHUSA BemiecTBa. [loHsATHEe 00 arperaTHOM COCTOSIHUHU
BemiecTBa. ['a3000pa3Hble, KHUIKME W TBepAable BemlecTBa. Kpucraumueckne W amopdHbIe
TBep/ple BemecTBa. OU3ndYecKne 1 XUMUYECKUE SIBJICHMUS.

Xumus u reorpadus. ['eonornueckoe cTpoeHue miaHeTsl 3emiisi: SApo, MaHTus, JuTocdepa.
DNEMEHTHBIN COCTaB Ie€OJIOTMYECKMX COCTaBHBIX YacTeil MIaHEeThl. MUHEpPaNbl U TOPHBIE MOPOJBI.
MarmaTtudeckue u 0caiouHbie (OpraHu4ecKue U HEOPraHUYECKHUe, B TOM YHCIIE U TOPIOYUE) TOPOIBI.

Xumusi u  Omosiormss. XUMHYECKUHA COCTaB IKMBOM KIJIETKH: HEOpraHudeckue (Bomga u
MUHEpaIbHBIE COJIHM) U OpraHuyYecKue (OSNKH, )KUPHI, YIIIEBOJIbI, BATAMUHBI) BEIIIECTBA.

HpOCTHC " CJIOKHBIC BEHICCTBA, UX POJIb B JKU3HCACATCIbHOCTU OPTaHU3MOB.

Buonoruueckas ponb Boabl B xuBOM kieTke. @orocuntes. Pons xmopoduna B poTocuHTEsE.
buonornyeckoe 3HAYCHHWE IKHPOB, OCTKOB, APUPHBIX Macel, YIICBOJOB W BUTAMHHOB IS
JKU3HENIEATEIIbHOCTH OPTraHU3MOB.

KauecTBeHHble peakuuu B XUMHH. [[OHATHE O KAa4eCTBEHHBIX pPEAKIMSAX KaK O PEaKIusX,
BOCIIPUHUMAEMBIX OPTAHOJICITUYECKH C TOMOIIBIO 3PEHHs, ClayXa, OOOHSHUS. AHATUTUYECCKHIA
apdekr. OmpenensieMoe BEMIECTBO M PEAKTUB Ha HEro. BO3MOXHOCTH HM3MEHEHHUS pOIH Ha
IIPOTUBOINONOKHYIO. PacnpocTpaHeHue 3amaxa OAE€KOJIOHA, JAYXOB WJIM JE30/I0paHTa KaK MpoIecC
muddy3un. OOpas3ibl TBEPAbIX BELIECTB KPUCTAIMYECKOTO CTPOEHUs. Mojenu KpUCTATITMUYEeCKUX
pEIIeTOoK.

JNemoncTpanuu. Kouiekuust pa3HbIX Tel M3 OJHOIO BEIIECTBA WM Marepuana (Hampumep,
cTekyia — JaboparopHas nocynaa). Kommekius pa3nuuHbiX Tel win Gororpaduiil Ten U3 allfOMUHUS
JUISL WUITIOCTPALIMK UJIEU «CBOMCTBA — MpUMEHEHHue». Y4ueOHoe 000pyA0BaHNE, UCTIOIb3yeMOoe MPH
U3y4eHUU QU3MKH, Ouonoruu, reorpaduu U XUMHH. DIEKTpodoOpHas MallvHa B JEHCTBUU.
['eorpaduueckue moaenu (rmoOyc, kapra). buonorunueckue monmenu (MyJIsDKA OPTaHOB U CHUCTEM
OpPraHOB PACTEHUH, )KUBOTHBIX U yesoBeka). Ou3nueckre U XUMUYECKHE MOJIENIM aTOMOB, MOJIEKYJI
BEUIECTB U HMX KpHUCTAUIMYECKUX pemeTok. OObeMHBIE U IIapOCTEP>KHEBbIE MOENIN BOJBI,
YIJIEKUCIOIO0 M CEPHUCTOrO Ta3oB, MeTaHa. PacrpocTpaHeHue 3amaxa OAEKOJIOHA, AYXOB WU
ne30/10panTa Kak mporece auddy3un. OOpasibl TBEPAbIX BEMIECTB KPUCTALTUYECKOTO0 CTPOSHUSI.
Mopnenun KpucTaJuIM4eCKUX pemeTok. Tpu arperatHblx cocTtosHHs BoAbl. «llepennBanne»
YIJEKHCIIOrO0 Ta3a B CTakaH Ha YpaBHOBEHIEHHBIX Becax. Koekuus KpUCTAIMYECKUX U
aMop$HBIX BeIIeCTB U u3Aenuil 3 HuX. Komnekius MuHepanoB (J1a3ypuT, KOPYH], XalbKOIMUPUT,



dbarooput, ramurt). Komnekuusi rOpHBIX TOpon (TpaHUT, pazTUYHbIE (OPMBI KaJabllUTa — Me,
MpamMop, HW3BECTHSK). Komneknust roproumx HCKomaeMblX (HeTb, KaMEHHBIH Yrolib, CJIAHIIBI,
topd). CrupToBast »KcTpakuus Xjopoduiia U3 3€lICHBIX JUCTheB. KadecTBeHHas peakius Ha
kuciopoa. KauecTBeHHast peakiiusi Ha yrJIEKUACHbIN ra3. KauecTBeHHas peakiysi Ha W3BECTKOBYIO

BOTY.

JladopaTopHble onbIThbL. OrmcaHWe CBOMCTB KHCIIOPOAA, YKCYCHOM KHCIIOTBHI, QJFOMUHUSI.
CtpoeHue maaMeHU (CBEYHM, CHUPTOBKH, CYXOro roprouero). M3roroBieHue momeneil MOJEKyI
XUMHUYECKUX BEIECTB M3 IUacTwinHa. HabnrogeHue OpOyHOBCKOIO JBHIKEHUS YaCTHUYEK YEpPHOM
TYIIU TIOJ MUKPOCKOIIOM. V3yueHue rpaHuTa ¢ MOMOIIbI0 YBEIUYUTENBHOrO cTekiia. OOHapyKeHue
KHpa B CEMEHax IMOJACONHEYHHKA M rpenkoro opexa. OOHapyxkeHHe S(QUPHBIX Macel B
anejabCUHOBOM Kopke. OOHapykeHHe Kpaxmayia W Oeiika (KJICHKOBHHBI) B TIICHUYHOW MYKE.
[TponyckaHue BBIIBIXaEMOr0 BO3/yXa Yepe3 U3BECTKOBYIO BOJY.

Mamemamuxka ¢ xumuu

OTHocHuTe/IbHbIE ATOMHASA U MOJIEKYJIspHasi Macchl. [loHATHE 00 OTHOCUTENHHOM aTOMHOW U
MOJIEKYJIIPHOM Maccax Ha OCHOBE BOJOPOJHOM eAWHUIIbL. HaxokIeHHe OTHOCHUTEIbHOW aTOMHOU
Macchl XHUMHYECKHX d3JIeMeHTOB 1o Tabmuie [[. M. MenneneeBa. HaxoxkaeHrne OTHOCHUTEIIBHOM
MOJIEKYJISIPHOM Macchl 1O (hopMylie BelIecTBa KaK CYMMBI OTHOCHTENBHBIX ATOMHBIX Macc,
COCTAaBIISTIONINX BEIIECTBO XUMHUUECKHUX DIIEMEHTOB.

MaccoBast 10J151 XMMHYECKOI0 3JieMeHTa B CJI0:KHOM BelllecTBe. [loHsaTHE O MaccoBOM Jone
XUMHYECKOro 37ieMeHTa (W) B CJI0OXKHOM BEIIECTBE U €€ pacueT 1o Gpopmyiie BerecTBa. HaxoxaeHue
(GbopMyITBI BEMIECTBA MO 3HAYCHHSIM MACCOBBIX J0JIeH 00pa3yIoX ero JIeMEHTOB.

Yucrple BemecTrBa M cMecH. llomsatue o uymcroMm BemiectBe H 0 cmecu. Cmecu
ra3oo0pasHbie (BO3yX, NPUPOAHBIA Ta3), XUAKUE (HEPTh) W TBepAble (TOPHBIC IOPOIHI,
kynuHapHble cMecu 1 CMC). CMecu roMOreHHbIE U T€TEPOreHHBIE.

O0bemHast 1011 KOMIIOHEHTA ra3oBoii cMmecu. [ToHsTHE 00 00BbEMHOI J071€ () KOMIIOHEHTA
ra3oBoil cmecu. CocTaB BO3/lyXa M MPUPOAHOro raza. Pacuer oOGbemMa KOMIIOHEHTA ra30BOM CMECH
10 €ro 00BEMHOM J10JIE€ U HA0OOPOT.

MaccoBas 10J1s1 BelllecTBa B pacTtBope. [loHsTHE 0 MaccoBol Jtoie BemecTBa (W) B pacTBope.
PactBopuTenb M pacTBOPEHHOE BeILIECTBO. PacueT macchl pacTBOPEHHOrO BEIIECTBAa MO Macce
pacTBOpa U MacCOBOM JI0JIeé PACTBOPEHHOI'O BEIIECTBA M JIPYTHMe PacUeThl C UCIOIb30BAHUEM ITHX
OHSATHIH.

IIpakTuyeckasn pabora «IlpuroroBieHne pacTBopa C 3aJaHHOM MaccOBOW Joieil
PacTBOPEHHOI'O BELIECTBAY.

MaccoBas noss npuMmeceil. [IoHarre o yucTOM BemlecTBe M NpUMecH. MaccoBast 10t
npumecu (W) B oOpasue ucxoaHoro BemiectBa. OCHOBHOE BeliecTBo. Pacuer macchl OCHOBHOTO
BEIIECTBA II0 MAaccCe BEIECTBa, COAEPIKAIIEro OMPEIEICHHYI0 MacCOBYIO JAOJIO0 NpUMeced, U
JpyrUe pacuyeThbl C UCIOIb30BAHUEM ITUX ITOHATHH.

JeMoHcTpanuu. MuHepaisl KynpuT U TeHOpUT. Koulekiuu pa3iaudHbIX BUJOB MpaMopa U
u3nenui (MW WUTIOCTpanuil m3nenui) u3 Hero. CMech PEeYHOr0 M CaxapHOro Iecka M UuX
paznenenue. Komnekuus negtu u HedTenponykToB. Komaekius ObITOBBIX cMecell (KyTuHApHBIX
cmeceit, CMC, mamnyHeil, HanuTkoB U J1p.). [luarpamMma oO0BEMHOro cocTaBa BO3/yXa.
JuarpamMmma 00b€MHOI0 COCTaBa MPUPOIHOro raza. OOpa3ibl BEIIECTB M MaTEPUAIIOB, COJICPIKALIIX
ONPENCICHHYIO JTOJIK0 TPUMECEH.

JlaGopaTtopHble onbIThI. V3yueHrne cocTaBa OBITOBBIX KYJHMHAPHBIX M XO3IMCTBEHHBIX CMECEH
no STUKeTKaM. l3ydeHue cocTaBa HEKOTOPHIX OBITOBBIX U (hapMalleBTHUECKUX IPernaparos,
COJIEprKalINX ONPEACICHHYIO JI0JII0 IPUMECEN 110 UX ITUKETKAM.

Aenenusn, npoucxooauiue c eeuiecmeamu

Pasnenenne cmeceid. Ilonatne o pasgeneHnu cmecedl M OYMCTKE BemecTB. Hekoropeie
pocTeiinne crocoObl pa3feiaeHusl CMeceii: MPOCeHBaHUeE, PA3/IeIEHUE CMECE MOPOILIKOB XKele3a



U Cepbl, OTCTauBaHUE, JACKAHTAIMs, EHTPU(PYTUpOBaHUE, pa3/ieIeHUE C MOMOLIbIO IeTUTEeIbHON
BOPOHKH.

®uabsTpoBanue. OuIbTpoBaHUE B Jlaboparopuu, ObITYy W Ha mpousBojcTBe. [loHsATHE O
dbunsTpare.

Ancopouus. Ilonstue o0 ancopOuuu u ancopOeHTax. AKTHUBUPOBAHHBIM yrojb Kak
BOXHEUIIMNA aJcOPOEHT, €ro MCIOoNb30BaHME B OBITY, Ha MPOU3BOJACTBE M B BOCHHOM Jele.
VYeTpolcTBO MPOTUBOTrasa.

I[I/[CTI/[JIJIHHPIH. ]_II/ICTI/IJ'IJ'IXHI/IX KakK IIpoHecC BBIACICHUA BEIIECCTBA H3 )KH,Z[KOﬁ CMECH.
I[I/ICTI/IJIJII/IpOBaHHaH BOAa U o0J1acTH ee MIPpUMCHCHMUA.

Kpucrammsauus wium BbImapuBaHue. Kpucrajummszanys M BelIapuBaHUE B J1a00OpaTOPHU
(kpuctamumzaropsl U (GaphopoBble HAIIKKU s BhIMApUBaHUs) W mpupone. [leperonka nedru.
HedrenpomaykTsl. @pakimoHHas neperoHkKa KUIKOT0 BO3IyXa.

IIpakTHyeckas padora «OuncTka NOBapEHHON COMIN».

Xumuyeckne peaxkuuu. [loHsATHE O XMMHYECKOM pEaKLMU Kak IPOLECCE IPEBpaLCHUs
OJIHUX BEIIECTB B JIpyrue. Y CIIOBUATCUCHUS U IPEKPAILECHNS] XUMUYECKUX PEaKLIUM.

Ilpusnaku xumu4yecKHX peakuui. [Ipu3HaKM XUMHYECKHX pPEAKIUN: HW3MEHEHHE IBETA,
BBINA/ICHUE 0CAJKa, PACTBOPEHUE TIOJTYYEHHOI0 OCa/IKa, BBIICICHUE ra3a.

JemoncTpanun. IIpocenBanne cmecu MyKH W caxapHOro mecka. PasneneHue cmecu
IIOPOLLIKOB CEPBI U Kele3a. Pa3neneHue cMecu NMOpoIIKOB cephl U necka. Pa3nenenue cMecu BOJbI U
pPacTUTENHHOI'O0 Macjia C MOMOIIBIO JAeTUTENbHON BOpoHKU. LleHTpudyrupoBanue. @unbTpoBaHme.
Komnekuust pecnupaTopHBIX MAacOK M MapieBBIX IMOBS30K. AJICOPOLMOHHBIE CBOMCTBA
aKTUBUPOBAHHOrO yrisl. CwiIMKareiab U €ro NpUMEHEHHE B OBbITY U JIETKOW MPOMBIIIIEHHOCTH.
[IpotuBoras u ero ycrpoiicto. [lonyuenne TUCTUIIMPOBAHHON BOABI C MTOMOIIBIO J1a00OpaTOPHOM
YCTAHOBKHM JJI NMEPEroHKH JKUJKOCTeW. Pa3neneHune cMecu mnepMmaHraHara W AuxXpomara Kaus
cniocoboM kpuctamuzanuu. Komnekius «Hedts 1 HeQTenpoaykTel». B3aumoselictBue mopomkoB
JKeye3a U cepbl Ipu HarpeBaHuu. IlomydeHue yriiekuciaoro rasa B3auMOJEHCTBHEM Mpamopa ¢
KHUCJIOTOM U OOHapy>K€HHE €ro ¢ IOMOUIbI0 H3BECTKOBOM BOAbL. KaramuTuueckoe pasiiokKeHHE
nepokcuja BoAopoja (Karanu3aTop — JUOKcHA MapraHia). {depmeHTaTHBHOE pas3iokKeHHE
MepoKcuJa BOAOPOJa C MOMOIIbIO KaTasa3bl. KHCIOTHBIM OrHETYHIMTENb, €ro YCTPOWCTBO U
OPUHIMI AeWcTBUA. Peakius HelTpanu3alnuu oKpalieHHOro ¢eHondTalenHOM pacTBOpa IIEIOYH
KucnoToil. BzaumozelicTBue pacTBopa nepMaHraHata U IMXpoMaTa Kajlus ¢ pacTBOPOM CyJb(puTa
Hatpus. [Tonydenue ocanka ruapokcuaa meau (1) wau ruapokcuaa xenesa (I11) peakiueit ooMeHa.
PacTBOopeHue MONYy4eHHBIX OCAJKOB I'MJIPOKCHJIOB METAJNIOB KUCIOTOW. Ilomyuenue yrimekuciaoro
rasa B3auMOJIEICTBHEM pacTBopa KapOoHaTa HaTpHsl C KUCIOTOM.

JlaGopaTtopHble onibITHI. Pa3enenne cMecu Cyxoro Mojioka U peqyHoro mnecka. M3roroienue
bunbTpa U3 GUIBTPOBATLHON OyMaru win OymaxHou canderku. M3roToBneHne MapiaeBbIX MOBSI30K
KaK CpeAcTBa MHAMBUIYaAJbHOM 3alllUThl B MEepUOi 3NuieMuu rpunna. M3yueHue cocraBa u
MNPUMCHCHUSA CHHTCTHYCCKUX MOIOMUX CPCIACTB, COACPIKAIIUX 3SH3UMBI. I/ISY‘-IGHI/IG YCTpOfICTBa
3KUTAJIKU U €€ TUTAaMEHHU.

Pacckazol no xumuu

Paccka3sbl 00 yueHbIX. Briaromiuecs: pycckue y4eHble-XUMHUKU: KU3Hb U ACSITENIbHOCTh M.
B. Jlomonocoga, JI. 1. MenneneeBa, A. M. byrieposa.

Paccka3sbl 00 3j1eMeHTAaX M BellecTBaX. MeTauibl: allfOMUHHH, JKeJIe30, 30J10T0. HeMeTaiin!:
a3ot, Bogopoa. Boma. Xnmopuna varpus. KapOonat kanbums.
Paccka3sbl 0 peakuusix. @orocuntes. ['openne. Kopposus Metaiuios.

IIpakTuyeckas paéora (JOMaIIHUN SKCTIEPUMEHT) « BhIpanuBanue KPUCTAIIIIOB COITNY.

IIpakTuyeckasi padora (qoMamrHui dKcnepuMeHT) «Kopposust MeTamioBy.



8 KJIACC
HavajbHble NOHATHSA U 3aKOHBI XMMHHU
Tena u BemectBa. CBoiicTBa BellecTB. OTalOHHBIE (PU3MUYECKHE CBOMCTBA BEILECTB.
Marepuansl 1 MaTepuanoBelneHHe. Pomb XMMHUM B JKM3HHM COBPEMEHHOro oOmectBa. OTHOIICHHE
o01iecTBa K XUMHUH: XeMOQUIHs U XxeMo(hoous.

Mertonbl u3yuenuss xumuu. HabGmomenue. OkcnepumeHT MonenupoBanue. Mogenu
MaTepuaibHbIEC U 3HAKOBBIE WM CHMBOJIbHBIE.

I'azer. XKungkoctu. TBEpasle BemecTBa. B3auMHbIE Iepexopl MEXAy arperaTHbIMH
COCTOSIHUSIMHM BeIeCTBA: BO3rOHKA (CyOnumanus) M JecyOnumanusi, KOHJAEHCAlUs U HCHapeHue,
KpUCTAJUIM3ALUS U IJIaBJICHUE.

@usnueckue sBICHUs. UHCThIE BelEeCTBA U CMeCH. |'OMOreHHBIE M I'E€TEpOr€HHBIE CMECH.
Cmecu razoo0pasHble, xuakue M TBEpAble. CrocoObl pa3lielieHus CMecell: IeperoHka, WIiu
TUCTUWUISIMS, OTCTauBaHue, GUIbTPOBAHKME, KPUCTAILIM3AIMS UIIN BhITapuUBaHue. XpoMaTorpadus.
[Tpumenenue 3TUX criocoO0B B 1a00paTOPHON MPaKTUKE, HAa IPOU3BOJICTBE U B OBITY.

XHWMHYECKUE ITIEMEHTBI. ATOMBI U MOJIEKyYJbl. IIpocThie U cokHbBIE BelecTBa. AJUIOTPONMS
Ha npuMepe kuciaopoga. OCHOBHBIE NOJIOKEHUSI aTOMHO-MOJIEKYJIsipHOro yueHus. Mounsl. BemecTtsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHHSI.

3Hakd (CHMMBOJIBI) XHMMHYECKHX 2JJIeMeHTOB. HMHpopmanmsa, KOTOpylo HECYyT 3HaKH
XUMHUYECKUX  DJIEMEHTOB. OTHMOJIOIMS  HA3BaHMM  HEKOTOPBIX XMMHYECKHUX  DJIEMEHTOB.
[lepuoanueckas Tabnuma xumuueckux sneMeHToB [I. WM. MengeneeBa: KOpOTKONEPUOIHBIM U
JUTMHHOTIEpUOAHBIA BapuaHThl. [lepuonbl u rpynmnel. [maBHas u moboyHas moArpymnsl, uiu A- u b-
rpynnsl. OTHOCUTENBHAS aTOMHAs Macca.

Xumnueckue popmynsl. Muaekcs! u ko3 duuuentsr. OTHOCHTENbHAS MOJEKYIISIpHas Macca.
MaccoBas 105151 XMMHUECKOT0 3JIeMEeHTa B coeAuHeHUH. MHpopmalius, KOTOpyto HECYT XUMUYECKHE
dbopmyIbl.

Banentaocts. CrTpykTypHBIe (QopmMynbl. XHWMHUYECKHE OSJIEMEHTHI C IMOCTOSHHOM U
NIEPEMEHHON BaJleHTHOCThIO. BbBom ¢dopmynsl coeauHeHHss 1Mo BaleHTHOcTH. OnpeneneHue
BaJIEHTHOCTH XMMHYECKOI'0 3jJeMeHTa 1o ¢opmysne BemiectBa. CocTaBlieHUEe HA3BaHUM COEIMHEHUH,
COCTOSIIIUX M3 JBYX XHUMHUYECKUX DJIEMEHTOB, II0 BAJIEHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTB.

XUMHYECKUE peakuuu. PeareHTbl U NpoayKThl peakuuu. [Ipu3Haky XMMHYECKHUX pEaKLUi.
VYcnoBus ux NpoTreKkaHus U npekpauieHus. Peakuyuu ropeHus. JK30TepMUUECKHUE U DHAOTEPMUYECKUE
peaxium.

3aKOH COXPAaHEHHUs MAacChl BEIIECTB. XUMHUYECKUE ypaBHEHMs. COCTaBICHHE XHMHUYECKUX
ypaBHeHHH. THpOpMaIHs, KOTOPYIO HECET XUMHUECKOE YpaBHEHHE.

Knaccudukanus XMMHUUECKUX peakLuil 0 COCTaBy U YMCIY PEareéHTOB U MPOLYKTOB. THIIbI
XMMHUYECKHUX peakiuil. Peaknuu coeanHeHus, pa3ioxkeHus, 3ameleHust 1 ooMeHa. Karanuzatopsl u
KaTaJus.

JlabopaTopHbIe ONBITHI

* O3HaKOMJIEHHE C KOJUICKITUEH JTab0opaTOpHOM MOCYIbI.

* [IpoBepka repMeTHYHOCTH MTpUOOpPa U1 NOTYUYEHHUS T'a30B.

* O3HaKOMJICHHE C MUHEpaJaMU, 00pa3yIOUIMMU TPaHHT.

* [IpurorosiieHne reTepOreHHON CMECH MOPOILIKOB CEPBI C JKEIE30M U UX pa3[cIICHHUE.

* B3aumopeiicTBre pacTBOPOB XJIOPUAOB M HOAUIOB KaJIMsl C paCTBOPOM HHUTparta cepeodpa.

* [Tonyuenne runpoxcuna meau(Il) u ero B3aumonencTBre ¢ CEpHON KUCIOTOM.

* B3aumoielicTBuEe pacTBOpa CObI C KUCITOTOM.

* IIpoBepka 3aKkOHa COXpaHEHHUS MAacChl BEIIECTB HA IPHUMEPE B3aUMOACUCTBHS IIEIOUYU C
KHCJIOTOMN.

* [IpoBepka 3akOHa COXpaHEHHUs MacChl BEIIECTB HA MIPUMEpPE B3aUMOACUCTBUS LIENOUYH C CONbIO
xeneza(Ill).

* PaznoxeHue mnepokcuia Boxopoda ¢ mnomouiplo okcuga Mapranua (IV). 11.3amenienue
KeJIe30M MeJIi B MEJJHOM KyIOpOce.

IpakTnyeckune padoTbl



1. IlpaBuna TeXHHKU O€30MACHOCTH M HEKOTOPHIE BUABI pabOT B XUMHYECKOH Iaboparopuu
(xabuHETe XUMUN).

2. HabmroneHue 3a ropsiiiei cBevoi.

3.Ananu3 nouBsl(aHaOr paboThl «OYKUCTKA TOBAPEHHOMN COMM»).

Ba:kneiinmue npeacraBuTe/ M Heopranuveckux BemiecTs. KosimuecrBeHHble OTHOLIEHUS B
XUMHH

Cocras Bo3nyxa. [lonsitue 00 00bEMHOI 1071€ () KOMIIOHEHTA MIPUPOAHOM T'a30BOM CMECH —
Bo3yxa. Pacuér 06béMa KOMITOHEHTA Ta30BO CMECH TI0 €0 00BEMHOM 10J1€ M HA00OPOT.

Kucnopon. O3o0m. [Tonyuenue kuciopona. CoOupanue u pacrno3HaBaHue KACIOPOa.
XUMHUYECKUE CBOMCTBA KUCIOPOA: B3aUMOJICHCTBUE C METAIUIAMH, HEMETAJJIAMH U CIIOKHBIMH
BemecTBamu. [Ipumenenne kucnopona. KpyroBopor kucinopoia B mpupoe.

Oxkcuapl. O6pazoBanue Ha3BaHUN OKCHIOB 110 UX Gopmynam. CocraBineHue GopmMya OKCHUIOB

10 UX Ha3BaHUsAM. [IpeacTaBuTeny OKCUI0B: BO/IA U YIJIEKUCIIBIN T'a3, HETAIEHAs U3BECTb.

Bonopon B mpupoae. @uznyeckue M XMMHYECKHE CBOMCTBA BOJOPOJA, €ro IMOIYy4YCHUE U
MIPUMEHEHUE.

Kucnorsl, ux cocraB u ux kinaccupukanus. Maaukatopsl. Tabmuia pactBopumoctu. CepHas
Y COJISIHAs KUCJIOTHI, MX CBOMCTBA U IIPUMEHEHHE.

Conu, ux cocraB ¥ Ha3BaHUs. PacTBopumocTh conei B Boze. IIpencraBurenu conei: Xaopua
HaTpus, KapOoHatT HaTpusl, pochaTt KaIbLus.

IToctosannas Asoraapo. KonndectBo Bemectsa. Monbs. MoisipHas macca. KpaTHele e qMHUIBI
M3MEPEHUs KOJIMYECTBA BEIIECTBA — MWIIUMOIIb U KAJIOMOJb, MUJJTUMOJISIPHAS U KUJIOMOJSIpHAs
MAaccChl BEIIECTBA.

PacuéTsl ¢ ucnonb30BaHUEM MOHSATUN «KOJTHMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay,
«TIOCTOsTHHAsE ABOTagpo».

3akoH ABoragpo. MomnsipHblii 00bEM Ta3000pa3HBIX BemecTB. OTHOCUTENbHAS TJIOTHOCTH
rasa 1o Ipyromy rasy.

KpatHble eauHHUIBI H3MEpEeHUS — MWUIMMOJSPHBIE M KUJOMOJSPHBIA  OOBEMBI
ra3000pa3HbIX BEUIECTB.

Pacuétrel ¢ uWCMONB30BaHMEM TMOHATUN «KOJMYECTBO BEIIECTBA», «MOJSpPHAs Maccay,
«MOJIIPHBIA 00BEM Ta30B», «IUCIO ABOTaIpo».

I'unpocdepa. KpyroBopor Boabl B npupozae. Pusnueckue U XMMHUYECKHE CBOWCTBA BOIBI:
B3aUMO/JICUCTBUE C OKCUIAMHU.

OcHoBaHus, HUX cocTraB. PacTBOpUMOCTh OCHOBaHUW B BojAe. M3MeHeHUE OKpacku
WHJMKATOPOB B 1I€J04YHOM cpene. [IpeacraBurenu menodeil: ruIpoKCUAbl HATPUs, Kaaus U KaJbLUs.

PactBoputens u pactBopEéHHOe BemectBo. PactBopsl. PactBopenue. I'maparel. MaccoBas
JIOJIsSI pacTBOPEHHOTO BemecTBa. PacuéThl, CBs3aHHBIC C MCIIOIB30BAHUEM TOHSITHS «MaccoBasi JIOJIs
PacTBOPEHHOIO BEILIECTBAY.

OcHOBHBIE KJIACChI HEOPTAHUYECKUX COeTHHEeHUIt

O06o0menre cBeleHnii 00 OKCHIaX, X Kiaccu(ukanuu, Ha3BaHUSIX M CBoicTBaX. CriocoObl
MOJIYYEHHS] OKCUOB

OcHoBaHmsl, X KiIaccu(UKaMsl, Ha3BaHUS M CBOWCTBA. B3auMonmelCTBHE ¢ KHCIIOTaMH,
KHUCJIOTHBIMH OKCHUJAMH U CONSIMU. Pa3noskeHne HepacTBOPUMBIX OCHOBaHMM. COCOOBI MONTY4YEeHUS
OCHOBAHH.

Kucnorel, ux xmaccuduxanuss u HazBaHus. OOIME XUMHUYECKHE CBOWCTBA KHCIIOT.
B3anmoneiicTBUe KHUCIOT € MeETAUIaMH. OJEKTPOXMMHYECKUN PsAJ HaANpsKEHUH METaJIOB.
B3auMopeiicTBue KUCIOT € OKCHAAMH METaUioB. B3auMoneilcTBHE KHCIOT C OCHOBAaHUAMH —
peakius HeWTpanuzauuu. B3ammopeilictBue kuciaor ¢ consMu. llomydueHue OECKUCIOPOIHBIX H
KHCIJIOPOJCOIEPKAIINX KUCIIOT.

Comnu, ux knaccuukanus U cBoiicTBa. B3aumopeiicTBue coneil ¢ MeTamiaMu, 0COOEHHOCTH
ATUX peakuui. B3anmoaencTBue conen ¢ CoNsIMU.

I'eneTnueckue psaapl MeTalla M HEMeTalula. ['eHeTnyeckas CBA3b MEXKIY KIacCaMH
HEOPraHWYECKUX BELIECTB.

IIpakTH4eckune padboTsl



Pemenue SKCIICPUMCHTAJIbHBIX 3a1a4 IO TEMC «OCHOBHBIE KIIACCHI HCOPTaHNYCCKUX COE€IUHEHUI.

Ilepuoauyeckuii 3aK0H U epuoaMYecKasi cucreMa xumuueckux iemMmenToB /.. Menaesneena.
Crtpoenue aToma
EcTecTBeHHBIE ceMeCTBAa XUMUYECKUX 3JIEMEHTOB: LIEJIOYHbIE U I1ETT0YHO3EMENBHBIE METAIIBI,
raJloreHbl, HHepTHbIe (OnaropoHbie) ra3pl. AMQOTEpHOCTh. AMQOTEpHBIE OKCHUJIBI U THAPOKCHIBI.
KomruiekcHsle comu.

Otkpeitue JI. YI. MeHaeneeBbIM NEPUOIUYECKOr0 3aKOHA M CO3JaHHE UM MEPUOIUYECKON
CUCTEMBI XUMHUYECKUX 3JIEMEHTOB.

ATombl Kak ¢opMa CyIIECTBOBAaHUS XHMHUECKUX dyeMeHTOB. OCHOBHBIE CBEIEHUS O
CTpOGHHUU aToMOB. JlOKa3aTeslbCcTBAa CIIOKHOCTH CTpoeHusi aTtomoB. Ombitel Pesepdopaa.
[TnanerapHast MO CTPOEHUS aTOMa.

CocTaB aTOMHBIX Si7iep: IPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS aTOMHas Macca. B3auMocBsizb
MOHSTUHN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI aTOMHAsI Macca.

Muxkpomup. DnekTpoHbl. CTpoeHHE IEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX JIEMEHTOB
1—20. ITonaTre 0 3aBepIIEHHOM AJIICKTPOHHOM YPOBHE.

N3oronel. ®Pusnueckuit cmbica cuMmBoiukd Ilepuogmueckoit cucremsl. CoBpeMeHHas
(dbopMyIUpOBKa NEPUOAUYECKOTO 3aKOHA. VI3MEHEHHUs! CBOMCTB 3JIEMEHTOB B IEpPUOAAX U IPYIIax
KaK YHKIHSI CTPOCHUS DJIIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka 3JIEMEHTa-METaula M 3JEMEHTa-HEMETalla [0 MX IIOJOXKEHUI0 B
IIEPUOINYECKON CUCTEME XUMHUYECKUX 3i1eMeHTOB /1. 1. Menneneesa.

JleMoHCTpan MU
Paznuunbie GopMbl TaOIUI] TEPUOANYECKON CUCTEMBI.
MopenupoBanue nocTpoeHus nepuoandeckon cucremsl J. . Menneneesa.
Mogenu aToMOB XMMHUYECKUX 3JIEMEHTOB.
Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 IepuoIoB.
JlaGopaTopHbIe ONBITHI
* [Tonyuenne am(poTEpHOro THIPOKCUAA U UCCIEJOBAHNE €TO CBONUCTB.
Xumnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUN
WNonnast xumnueckasi cBsizb. MIOoHBI, 00pa3oBaHHbIE aTOMaMU METAJIJIOB U HeMeTaioB. Cxembl
00pa30BaHUsl MOHHOM CBS3M JUIsl OMHApHBIX coeAMHEHUH. MOHHbIE KpHUCTAJUIMYECKHE PEIETKU U
¢usnueckue CcBOMCTBa BEUIECTB € 3TUM TUNOM peméTok. Ilondarne o QopmynbHON enuHuULE
BEILECTBA.

KoBaneHTHass XumHueckasi CBs3b. DJEKTPOHHbIE U CTPYKTypHbIe (opmynsbl. [lonstue o
BajieHTHOCTH. KoBaneHTHast HemossgpHas cBA3b. (Cxembl 0oOpa3oBaHUsl KOBAJIEHTHOW CBSI3U JJIs
OMHApHBIX cOoelMHEHUN. MoneKyssipHble W aTOMHbIE KpPUCTANIMYECKHE PEIIETKH U CBOWCTBA
BELIECTB C TUM THUIIOM PEHIETOK.

OneKkTpooTpulaTeNbHOCTh.  Psan  anekrtpoorpuniarenbHoctd.  KoBaneHTHass — mosnspHas
XUMUYecKas CBs3b. Jumonb. Cxembl 00pa3oBaHUsS KOBAJCHTHOW TOJSPHOM CBS3U JUISI OMHAPHBIX
coeMHEeHU. MomneKysipHble 1 aTOMHbIE KPUCTAINIMUECKHE PEIIETKH U CBOMCTBA BEUIECTB C 3TUM
THIIOM PELIETOK.

Mertannuueckass XMMUYECKas CBA3b M METAINIMYEcKas KpucTtauinueckas pemérka. CBoiicTBa
BEILIECTB C ’TUM TUIIOM pelI€TOK. EMHas npuposa XuMUYECKUX CBA3EH.

Crenenp okucienus. CpaBHEHHE CTENEHU OKHUCIEHUsT U BalleHTHOCTH. [lpaBuna pacuéra
CTeneHel OKUCIEHUS 10 POpMyJIaM XUMHYECKUX COCTUHEHUMN.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OrnpeneneHne CTENeHed OKHUCICHHS Ui
AJIEMEHTOB, 00pa3yIOIIUX BELIECTBA pa3HbIX Ki1accoB. Peakunu MOHHOrO oOMEHa M OKUCIUTEIBHO-
BOCCTAHOBUTEINIbHbIE peakuuu. OKHUCIUTENb U BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJICHHUE.
CocraBneHue ypaBHEHHMH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA METOJOM 3JIEKTPOHHOrO
Oananca.

9 KJIACC
IHoBTOpeHMe U 06001IEHHE CBeIeHNI IO Kypcy 8 kiacca



bunapusie coemuHeHus. Oxcuapl coneoOpasyroomue U Heconeobpasyrommue. [ HuapoKCcH b
OCHOBaHMS, amM(OTEpHbIE THUIPOKCUIBI, KHUCIOPOACOAEpkKalre KUCIoThl. CpeaHue, KUCITbIE,
OCHOBHBIE Y KOMIUIEKCHBIE COJIH.

OO6o01ieHre cBeACHU 0 XUMHUYECKHX peaknusx. Knaccudukanus XUMHUYECKUX peakiuil mo
pa3MYHBIM MPU3HAKAM: COCTaBY M YHUCIy PEardupylonInX U 00pa3yroOIIUXCs BEIIECTB, TEIUIOBOMY
s dekTy, 00paTUMOCTH, U3MEHEHHUIO CTENEHEeW OKMCIIEHUS 3JIEMEHTOB, 00pa3yIOUINX pearupyromme
BEILIECTBA, arpEraTHOMY COCTOSIHUIO Pearupyrouux BEIeCTB, HCIOIb30BAHUIO KaTaau3aTropa.

[TonsTHe 0 ckOpocTH XUMUYECKON peakuuu. DaKTOphI, BIMSIONME HA CKOPOCTh XUMUYECKHUX
peakuuii: MpUpOIa pEarupylolux BEHISCTB, WX KOHIIGHTpAallUs, TeMIeparypa, IUIONIaIb
CONMPUKOCHOBEHU S, HAIMUKE KaTanuzaTopa. Karamus.

XuMuYecKkne peakiu B PacTBOPAX JIEKTPOJIUTOB

[TonsiTve 00 IEKTPONUTUYECKON TUCCOLMALMU. DIIEKTPOIUTHI U HEAJIEKTPOIUTHI. MeXxaHu3m
JIMCCOLMAIIMNA DJICKTPOJIUTOB C PA3JIUYHBIM XapakTepoMm CBs3U. CTENEeHb 3JICKTPOJIUTHYECKOM
muccoruanuu. CUIbHbBIE U cTa0bIe SJEKTPOIUTHI.

OCHOBHBIE TTOJIOKEHUS TEOPUH DIIEKTPOIUTUUECKON auccormanun. Kinaccudukamms HOHOB U
WX CBOMCTBA. KNCIOTHI, OCHOBAHHMSI M COJIHM KaK dJIEKTPONUTHI. VX KitaccupuKkanms ¥ TUCCOIUAIINS.

OO01mure XMMHYECKHEe CBOMCTBA KUCIIOT: H3MEHEHHE OKPACKU WHIMKATOPOB, B3aUMOJEHCTBUE
C MeTaJyIaMH, OKCHUJIaMU U TUJIPOKCHIAMH METAJUIOB U COJISIMUA. MoJeKyIsipHbIe M HOHHBIE (TTOJTHBIE
U COKpamiéHHBIC) YpaBHEHHUS PEAKIUNA. XUMHUYCCKUN CMBICT COKpAIIEHHBIX ypaBHEHHUH. Y CIOBHS
MPOTEKAHUs PEaKUd MEXIY JIEKTPOIUTAMHU J10 KOHIA. PsAJl aKTHBHOCTH METAJLIOB.

OO0mmMe XUMHUYECKHE CBOMCTBA IIEJIOYCH: B3aMMOJCHCTBHE C KHUCIOTaMH, OKCHJIAMHU
HeMeTasuioB, coyisiMu. OOIMe XMMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBaHUM: B3aUMOJICHCTBUE
C KACIIOTaMH, pa3IoKeHUE IIPU HArPEBaHUH.

OO0mue XUMHUYECKUE CBOMCTBA CPEIHUX COJICH: B3aMMOJCUCTBHE C KHCIOTAMH, IEIOYaMH,
COISIMH 1 MeTajlIaMu. B3anMoielicTBHE KUCIBIX CONEH CO IIeI0UaMHu.

I'upponu3 kak oOMEHHOe B3aWMOJEWCTBHE coieil ¢ BOAoOH. ['MAponM3 COMM CHUIBHOTO
OCHOBaHUSI M cIaboi KUCIOTHL. ['maponus3 comu cnaboro OCHOBAHHUS W CHIBHOW KHCIIOTHI.
Bonopoxansrii mokazatens(pH).

CBoiicTBa KHCJIOT, OCHOBAHWM, OKCHIOB W COJIEM B CBETE€ TEOPUU DIJICKTPOJIUTHYECKON
JUCCOIMAIMY U TIPEACTAaBICHUN 00 OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.

IIpakTHyeckue padoTsl
1. Pernienre sSKCepUMEHTAIBHBIX 3371a4 MO TEME «DJICKTPOJIMTHYECKAS] JUCCOIUALIMS.
HeMeTansibl M UX cOeTUHEHUS

CtpoeHre aTOMOB HEMETAUIOB W HX TIOJOXKEHHE B TMEPUOIUYECKON cucrteme. Psn
AJIEKTpoOoTpUIaTeIbHOCTH. Kpucramumyeckue pemérkd HEMETaUIOB — IPOCTBHIX BEIIECTB.
dusnueckre cBoiicTBa HeMeTamioB. O0IIHMe XUMUUECKUE CBOMCTBA HEMETAUIOB: OKHCIUTEIbHBIC U
BOCCTAHOBUTEJIbHEIC.

l'anorenbl, cTpoeHHE HX aTOMOB W MOJEKyJd. DU3MYecKMe M XHUMHYECKHUE CBOMCTBA
raJIOreHOB. 3aKOHOMEPHOCTH M3MEHEHUsl CBOMCTB TajOr€HOB B 3aBHCUMOCTH OT UX IOJOKEHHUS B
nepuoanyeckor cucreme. HaxokaeHue rajgoreHOB B MpPUPOJIE M MX TojydeHue. buomormyeckoe
3HAYEHUE U MPUMEHEHHE raJIOr€HOB.

['aoreHOBOIOPOABI M COOTBETCTBYIOIIME MM  KHUCIOTHI:  IUJJAaBUKOBAs,  COJsHAasi,
OpoMOBOOpOAHAS, HOAOBOAOPOAHAS. ['anorenuabl. KadecTBeHHbIE peakliyd Ha TaJIOreHU-UOHBI.
[IpumeHeHne coeTMHEHU rajJoreHoB.

Ob6mas xapaktepuctuka 31eMeHToB VIA-rpynmel. Cepa B mpupoaed e€ MoIydeHue.
AmoTpornHbie MOTU(GUKAIIUN CEPHI K UX CBOWCTBA. XMMHUYECKHE CBOMCTBA CEPhI U €€ MpUMEHEHHE.

CepoBOZIOPO/I: CTPOCHUE MOJICKYJbI, (PU3WYECKUEe W XUMHUYECKHE CBOMCTBA, MOJTYyYCHHE W
3nauenue. CepoBogopoanas kuciaora. Cynbduasl v ux 3HaueHue. JIroMuHOGOpPHI.

Oxcup cepri(IV), cepaucras kucnora, cynbhuTthl. KauecTBeHHas peakuus Ha Cyab(QUT-HOH.

Oxkcup cepri( V1), cepnast kucnora, cynabgarel. Kpuctanmoruaparsl.

CepHast KMCI0Ta KaK CHJIbHBIN 3yiekTposut. CBolicTBa pa30aBJIICHHONW CEPHON KHCIIOTHI Kak
TUTIAYHOM KHUCJIOTHI: B3aWMOJACWCTBHE C MeETallaMH, OCHOBHBIMH W aM(OTEpPHBIMH OKCHIAMH,
OCHOBaHMSMHU U aM(OTEPHBIMH TUIPOKCUAAMH, cosiMU. KauecTBeHHas peakius Ha Cyab(aT-uoH.



OO0mrast XxapakTepuCTHKa 3J1€MEHTOB VA-rpynmbl. A30T, CTPOEHUE €ro aToMa M MOJEKYJIBL.
dusnyeckre U XMMHYECKUE CBOWCTBA U MPUMEHEHHUE a30Ta. A30T B IPHUPOJIE U €ro OMOIOrHIecKast
pOIIb.

AMMMAK, CTpOEHUE MOJEKYJbl U (pu3nueckue cBoiicTBa. AMMMayHas BOJA, HaIIATBIPHBIN
COUpPT, TUApPAT aMMHUaka. J{OHOPHO-aKLENTOPHBIII MeXaHW3M O00pa30BaHUS CBSI3U B KAaTHOHE
amMmmoHus. BoccranoButenbHble cBoiicTBa amMmuaka. Cond  aMMOHHMSL M HMX IHPUMEHEHHE.
KauecTBeHHast peakuys Ha KATUOH aMMOHHS.

Oxcubl a30Ta: HECOJIe00pa3yIOIIMe U KUCIOTHBIC. A30THCTasi KUCIOTa M HUTPUTHL. A30THas
KHCJIOTa, €€ MOoy4eHue U cBoicTBa. Hutparsr.

®ocdop, crpoenue atoma u amiorpomnusa. DPochunel. Dochun. Oxcun docdopa(V) u
docopnas (oprodochopnas) kucnora. Dochatsl.

OO61mas xapakTepucTuka 31eMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS! aTOMOB, MPOCTHIX
BEILLIECTB U COEAMHEHUN B 3aBUCUMOCTH OT IOJOKEHHUS 3JIEMEHTOB B MEPUOJUYECKOU CHUCTEME.
VYranepon. AmnorponHble  MoauUKanuu: anMmas, Tpapur. AMOpQHBIH  yriepoa: caxa,
aKTUBUPOBAHHBIN yroiab. ApncopOuus. Xumuueckue cBoiicTBa yriepona. Kokcoxumuueckoe
MIPOU3BOACTBO U ero npoaykius. KapOusl.

Oxcun yraepona(ll): crpoenue monekynbl, nomydeHue u cpoiictBa. Okcup yriepoaa(IV):
CTPOCHHE MOJIEKYJIbl, MOIYYeHHE M CBOWCTBA. YroibHas Kuciaora. Conu YrojabHOW KHCIIOTBI:
KapOoHaThI ¥ rupokapOoHaTsl. TexHuueckas U nuiieBas coja.

OprannyeckasxuMus. YTI€BOIOPOABI.

MertaH, 3TaH U NpONaH Kak MpeesibHbIe (HACHILIEHHbIE) YIIIEBOJOPO/Ibl. DTHIIEH U alleTUJICH
KaK HerpeneibHble (HEHACHIIEHHbIE) yrieBonopoabl. CTpykTypHbie (hopmynsl BemiecTB. ['opeHue
YIJIIEBONOPONOB. Peakuuu aeruapupoBaHus IpeIebHbIX YTIEBOIOPOAOB.

CrupThl. DTUJIOBBIA CHOUPT, €ro IMOMyYCHHE, NMPUMEHEHHE U (DU3HOJOTHYECKOE JeHCTBHUE.
TpéxaToMHBIN COUPT NIMLEPUH. YKCYCHAsI KUCIIOTa KaK MPeCTaBUTeNb KapOOHOBBIX KHCIIOT.

Kpemuuii: ctpoenue atoma u HaxoxAeHHe B npupoje. Cunuuuasl ¥ cuiiad. CBONCTBA KPEMHUS.
Oxkcupn xpemuusa(IV). Kpemuuesas kucnora u €€ comnu.

[TpousBoAcTBO cTekia U neMeHTa. [Ipoaykius CUIMKaTHOM MPOMBIIIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, dpapdop, pasac. OnTuueckoe BOIOKHO.

Hemerannsl B npupoae. @pakiimoHHas NeperoHka >KUIKOro Bo3ayXa Kak cnocol MoirydeHus
KHCIIOpOJa, a30ota u aprona. [lomydenue docdopa, kpeMHus, Xjaopa, Hojia. IIEKTPOIIU3 PaCTBOPOB.

[lonyyeHue cepHON KHUCIOTHI: ChIPbE, XMMHU3M, TEXHOJIOTMYECKas CXE€Ma, METOJ KHUIISAILIEro
CJIOSI, MPUHLUIBI TEIIO0OMEHa, MPOTHBOTOKA M Hupkymauuu. Oneym. IIpousBoacTBO amMmuaka:
CBIPBE, XUMU3M, TEXHOJIOTHYECKask CXEMA.

IIpakTyeckune padoTbl

N3ydeHue CBOWCTB CONSTHON KUCIIOTHI.

N3yuenue CBOMCTB CEPHOU KUCIIOTHI.

[Tonyyenune amMuaka U U3y4€HHUE €0 CBOWCTB.

[Tonyyenue yrnekucnoro rasza. KauecrBeHHas peakiusi Ha KapOOHaT-HOHBI.

MeTaJu1bl M X COeIMHEHHS

[TonoxxeHne MeTajsioB B MEPUOJUYECKON CUCTeMe XMMUYeCKuX 3yemMeHToB [[. 1. Menneneena,
CTPOCHME AaTOMOB U KPHUCTAUNIOB MeETalIoB. Merajuueckass CBsi3b M METAJUIMUYECKas
KpucTajuinueckas pemérka. dusmueckue CBONWCTBA METANIOB: 3JIEKTPO- U TEIJIONPOBOIHOCTD,
OTpa’karolas CoCOOHOCTh, MIIACTUYHOCTD. YEPHBIE U I[BETHBIEMETAILIIBL.

Meramibl Kak BOCCTAHOBHUTENH. OJIEKTPOXMMHUYECKUU psj HamnpsbkeHuid. B3ammopeiicTBue
METAJIJIOB ¢ HEMETAJUIAMH, OKCUAAMHU, KUCIOTaMH, COISIMA. AJTFOMUHOTEPMHUSL.

OO6mas xapakTepucTuka 31eMeHTOB |A-rpynmbsl. OKCuabl U TUAPOKCUABI IETOYHBIX METAIIOB,
UX TOJIy4eHHE, CBOMICTBA, MpUMEHEHHEe. BakHeilline coiau HIeNOYHBbIX METANJIOB, UX 3HAUYECHHUE B
IIPUPOJIE U KU3HU YEIIOBEKA.

O6mas xapakrepuctuka 3meMeHToB ||A-rpynnbl. OKCHIBl U THAPOKCUIBI LIETOYHO3EMETbHBIX
METa/NIOB, HX IIOJIyYEHUE, CBOICTBAa M MNpUMEHEHUE. BakHelllue CcolM IIeT0YHO3EMENIbHBIX
METaJJIOB, X 3HAYCHHE B IPUPOJIE U KHU3HU yesoBeka. KapOoHaThI ¥ THApOKapOOHATHI KaJIbIHUS.

Bpemennas u moctosiHHas KECTKOCTb BOJbL. CrocoObl yCTpaHEHUSI BPEMEHHOH KECTKOCTH.
Crioco0bl ycTpaHeHHUsI TIOCTOSIHHOM KECTKOCTH.



CoenuHeHus alIOMUHUS B IPUPOJIe. XUMHUECKHE CBOICTBA amoMUHUsA. OCOOEHHOCTH OKCHa U
TUIPOKCHJIa ATIOMUHUS Kak aM(OTEpHBIX coelMHEHUN. Bakneiime conu amoMUHUS (XJIOpU,
cynbdar).

OcobenHocti cTpoeHus aroma kene3a. JKene3o B mpupoe. Baxueilmme pyasl xkenesa.
[Tonyyenue uyryna u cranu. Oxcuabl ¥ rugpokcuast xenesa(ll) u (II). Comu xeneza(Il) u (IID).
OO6Hapy>keHue KaTHOHOB KeJie3a B pacTBope. 3HaU€HHUE COeTUHEHUI JKenesa.

Kopposus razoBas (XxuMudeckas) M 3JIEKTpOXMMHUYECKas. 3allMTa METalJIOB OT KOPPO3HH.
Meramsr B npupone. llomsatme o wMeramnypruu. Yé€pHas W LBETHAs  METAJLIyprus.
[TupomeTanmnyprus, TUAPOMETAILTYprusi, ekrpomeTautyprus. JJomennsiii nponecc. Ilepepaborka
Yyr'yHa B CTaJlb. DJIEKTPOJIN3 PACILIaBOB.

XuMHA U OKpYXKaKOLIas cpeaa

Crpoenne 3emnu: sApo, MaHTHs, 3€MHas Kopa, JuTocdepa, rtuapocdepa, armocdepa.
Xumuueckuil coctaB 3emin. ['opHble nmopoasl. Munepansl. Pynbl. OcagouHble TOpHBIE MOPOABI.
ITone3Hblie HCKOMAeMBIE.

HcTouynnkyn XUMHYECKOro 3arpsi3HEHUs OKpy»Karoleil cpenpl. [71006anpHbBIE 5KOJIOrHYECKHE
po0sieMbl 4eI0BEeYeCTBA: HapyIIEHUE OMOr€OXMMHUUYECKHX KPYrOBOPOTOB XMMHUYECKUX 3JIEMEHTOB,
MOTEIJIEHUE KJIMMaTa, KUCIOTHBIE TOKIU U Ap. O30HOBBIE ABIPBI. MEKIyHapOIHOE COTPYAHUYECTBO
B 00JIACTH OXPaHbI OKPY>KAIOLICH CPEIbl OT XUMUYECKOTO 3arpsi3HEHUS. «3eTEHAST XUMUS».
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