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[Iporpamma pazpabortana B coorBeTcTBUHU U Ha ocHOBEe PT'OC OO0

[IpumepHOIi OCHOBHOM 00pa30BaTEIBHON MPOTPaMMbl OCHOBHOTO 00111er0 00pa30BaHMUsl.






Pab6ouyas nporpamma Xumus 8- 9 kinace
(2 yaca B HegeJ110, Bcero 68 yacoB B 8 ki1acce, 2 4 B Hexes110 B 9 kiacce, uToro 136 yacon)
YMK O.C.I'abpuesisina
JanHas paGoyas yueOHas mporpaMMa cocTaBjieHa Ha OCHOBE
1.ITpumepHo#l yyeOHOU mporpaMmbl OCHOBHOTro o0miero obpazoBanus mo xumuu O.C.I'abpuensHa, peKOMEHIOBaHHOU
MunucrepcTBoM 00pa3zoBanus U Hayku Poccutickoii @enepanyu
2.Ilporpamma kypca xumuu g 8-9x kiaccoB oOmieoOpaszoBarenbHbix yupexaenuin O. C. [NaOpuansiHa ; aBTOPbI-
coctrasutenu [.M. Macnakosa, H.B. Cadbponos —Bonrorpan, Yuurens, 2019
3.B cootBetcTBUU ¢ TpeboBaHusiMu DeepalibHOrO roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa o0Iero oopa3oBaHus,
yTBEpKJIeHHOTO MuHuctepcTBOM 00pazoBanusi u Hayku Poccun denepamuu ot 17 gexadpst 2010 r. Ne 1897; TpeboBanusimu k
pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO 00IIEro oOpa3oBaHusi, (PyHIaAMEHTAIBLHBIM SIAPOM
COJIEp>KaHMsl OCHOBHOTO 00111eT0 00pa3oBaHus;
4.0cHoBHOI1 o06pazoBarenbHOM nporpammbl MBOY COII Ne51 r. KpacHonap

OO0y4eHHe OCYIIEeCTBIISICTCS HA UCIOJIb30BaHUM yUeOHUKA!

Xumus. 8 kjacc: y4yeOHUK s oOmieobpazoBarenbHbix yupexkaenuit/ O.C. Tabpuensu. - M.: [poda, 2015,
MCIIOJIB3YyEeMOTO ISl JOCTHKEHUS MMOCTABICHHOM 11€7TM B COOTBETCTBUM C 00Pa30BaTEIBLHON MPOTPaMMOii.

Xumus. 9 kmacc: ydeOHUK s oOmieoOpaszoBaTenbHbIX yupexaenui/ O.C. T'abpuensn. - M.: J[poda, 2015,
HCIIOJIE3YyEeMOTO ISl JOCTHKEHUS MMOCTABICHHOM 11e7TM B COOTBETCTBUM C 00Pa30BaTEIBLHON MPOTPAMMOIA.



JlanHbIil yueOHHMK COOTBETCTBYET (eaepaibHOMy MepeuHio yuyeOHukoB Ha 2018-2019 yueOHbIN roj, yTBEpKIAEHHBIX
npukazoM MunoOpHayku oOpaszoBanus u Hayku PO ot 31 maprta 2014 r. Ne 253 «O6 yTBepxkaeHun (eaepaibHbIX MepeyHeit
y4eOHMKOB, PEKOMEHAYEMbIX K HCIOJb30BAHUIO TMPHU pealu3alid UMEIOIIUX TOCYJapCTBEHHYIO aKKpPEIUTAIUIO
00pa3oBaTeNbHbIX IPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOLIEro, CPEAHETO OOILIEro 00pa3oBaHUs».

1.Ilmanupyemble pe3yJIbTAThI OCBOEHHS Kypca MPOrpaMMbl 0 NpeaMeTy «XUuMHA» HA YPOBHE CPeHero 001ero
oOpa3zoBaHus

Pabouas nporpamma npenycMaTpuBaeT (OpMHpPOBAHHUE y ydalIUXCs OOIIey4eOHbIX YMEHHUW M HAaBBIKOB, YHUBEPCAIbHBIX
y4eOHBIX JEHCTBUI M KIIOYEBBIX KOMIIETCHLIUHA: YMEHHE CaMOCTOSITENIbHO M MOTHUBUPOBAHHO OpPraHU30BBIBATH CBOIO
MTO3HABATEJIbHYIO JICSITENIbHOCTD; HCIOJIb30BAaHUE D3JEMEHTOB IMPUYUHHO-CIEICTBEHHOIO M CTPYKTYpPHO-(YHKIHOHAIBHOTO
aHalM3a; OIpPENENICHUE CYIIHOCTHBIX XapPAaKTEPUCTUK H3y4aeMoro OOBEKTa; YMEHHE pPa3BEPHYTO OOOCHOBBIBATH CYXIACHHS,
JaBaTh OMpEEICHUS, MPUBOJUTh JOKA3aTEIbCTBA; OLIEHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEJAEHUS B OKPYKAIOIIEM MHPE.

JIn4HOCTHBIE:

® B IICHHOCTHO-OPUEHTAIIMOHHON chepe — YyBCTBO TOPAOCTH 32 POCCUICKYI0 XUMUYECKYIO HayKy, TYMaHU3M, OTHOLICHHUE
K TPYy, LIEJIE€yCTPEMIICHHOCTD;

e (QopMmupoBaHUE IIEHHOCTH 3J0pPOBOTO U Oe3omacHOrO oOpas3a >KU3HU; YCBOEHHUE TMPaBWI HHAUBUIAYAIBHOTO U
KOJUIEKTUBHOTO O€3011aCHOTO MOBEACHUS B UPE3BbIUAWHBIX CUTYAIUSAX, YITPOKAIOIIUX KU3HU U 3J0POBBIO JIIOJIEH;

® B TPYI0BOH chepe — rOTOBHOCTh K OCO3HAHHOMY BbIOOPY JanbHENIIEeH 00pa3oBaTeIbHON TPACKTOPHH;

® B T[I03HaBaTEIbHOW (KOTHUTUBHOW, WHTEJUIEKTyallbHOM) cdepe — YMEHHE YIPaBIsATh CBOCH IMO3HABATEIHHOU
NEeSATEIBHOCTBIO.

e (GOpMHUPOBAHHE OCHOB JKOJOIMYECKOM KYJIBTYphl, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO 3KOJIOIMYECKOTO
MBIILJICHUS, PA3BUTHE OMbITA HKOJIOTHYECKH OPUEHTUPOBAHHOW PeIEKCUBHO-OLEHOUYHON M MPAKTHUYECKOW  JEATETbHOCTH B
YKU3HEHHBIX CUTYaIUsX;

® 3HaHWE U TIOHUMAHUE: OCHOBHBIX UICTOPUUYECKUX COOBITHI,

® CBSI3aHHBIX C PA3BUTHEM XWMHUU; TOCTIKCHHUM B 00JaCTH XUMUU U



® KYJIbTYPHBIX TPAIUIMKA CBOCH CTPAHBI (B TOM YHCJIE HAYYHBIX); OOIIEMUPOBBIX TOCTHKEHHUI B 00JIACTH XMMHH; OCHOBHBIX
IPUHIIAIIOB U MPABWJI OTHOIIEHHS K TIPUPOJIC; OCHOB 3I0POBOTO 00pa3a KU3HH | 3I0pPOBbECOEPETAIOIINX TEXHOJIOTHUI; IPABHUIT
TIOBE/ICHUSI B UPE3BBIYAMHBIX CHUTYallUsX, CBA3aHHBIX C BO3JCHCTBHEM Pa3IMYHBIX BEIICCTB; OCHOBHBIX MPaB M OOS3aHHOCTEH
rpakaaHuHa (B TOM 4YHCIe OOYYalomierocs), CBSI3aHHBIX C JMYHOCTHBIM, NPO(ecCHOHATBHBIM ¥ SKU3HCHHBIM
CaMOoOTpeIeTICHUEM; COIMAILHON 3HAYMMOCTHU M COJICPIKaHUsI TPOoQecCuil, CBI3aHHBIX C XHMUEH;

® YYBCTBO T'OPJIOCTH 332 POCCHUICKYI0 XUMHYECKYI0 HAyKy M JIOCTH)KCHHS YUCHBIX; YBOKCHHE W MPUHSITHE TOCTHKCHHM
XHMUH;

e 1000Bb U OE€pEKHOE OTHOIICHUE K IPUPO/IE; YBAKEHUE U YUET

® MHEHUI OKPYXAIOIIUX K JTMYHBIM JOCTIKEHHSIM B U3YUYEHUN XUMHUH;

® [pU3HAHHWE LEHHOCTH COOCTBEHHOTO 3/I0POBBSl U 3JI0POBbS OKPYXKAIOIIUX JIIOJEH; HEOOXOJAUMOCTH CaMOBBIPAKEHUS,
caMmopealn3aliy, COIUAIBHOTO IPU3HAHNS;

® OCO3HaHUE CTEIECHU FOTOBHOCTHU K CAMOCTOSITSILHBIM IMIOCTYITKAaM M JIEHCTBHUAM, OTBETCTBEHHOCTH 32 MX PE3YJIbTaThI;

® IMPOSBICHHE OSKOJOTMYECKOTO CO3HAHUS, MOOPOKEIATeIbHOCTH, JOBEPHUS W BHUMATEIBHOCTU K JIFOJISIM, TOTOBHOCTH K
COTPYAHUYECTBY; MHUIIMATHBBI U JIFOOO3HATEIHHOCTH B M3YYCHUHU BEIIECTB U TPOIIECCOB; YOEKIEHHOCTH B HEOOXOIUMOCTH
Pa3yMHOTO UCHOJB30BAHUS JOCTIKEHUH HAYKH U TEXHOJIOTHIA;

yYMEHHUE YCTaHABIMBATh CBSI3M MEXKIY IENbI0 M3Y4EHUS XMMHUU W TEM, JUIsI Yero 3TO HY)XHO; CTPOHUTH YKU3HCHHBIC U

npodeccHOHabHBIE TUIAHBI C YY€TOM YCIIEITHOCTH N3YUEHUS] XUMHUH U COOCTBEHHBIX IPUOPUTETOB

MeranpeamerHsie:

MeTanpeaMeTHbIMH PE3YJIbTATAMHU U3YUEHUS Kypca « XUMUs» SIBIsIETCS (DOPMUPOBAHUE YHUBEPCATIBHBIX YUEOHBIX JI€WCTBHI

(YY)

Perynarusasie YVY /I

® CaMOCTOSITEJIBHO OOHAPYKUBATh U (OPMYIUPOBATH YUEOHYIO MPOOIEMY, ONIPEACIIATh LIeTh y4eOHOM NeITeTbHOCTH;

® BBLIIBUTaTh BEPCUW PEUICHHs MPOOJIEMBbI, OCO3HABaTh KOHEYHBIH pe3ylbTaT, BHIOMPATh W3 MPEIJIOKCHHBIX U HCKATh
CaMOCTOSITENTHO CPENICTBA JOCTHKCHUS LIS,

® COCTaBJAThH (MHAMBUAYAJIBHO WM B FPYIIE) TUIAH PEUICHUS! TPOOJIEMBbL;

e paloTas 1O MJIaHy, CBEPSATh CBOU ACHCTBUS C LENbIO U, TP HEOOXOAUMOCTH, UCIIPABIISATH OIIMOKU CAaMOCTOSITENILHO;



B TUAJIOIC C YUUTCJICEM COBCPHICHCTBOBATh CAMOCTOATCIIBHO BI)Ipa6OTaHHBIC KPpUTCPHUH OLICHKH.

Ilo3uasarenpubpie YVY /I

aHaJIM3UPOBaTh, CPaBHUBATH, KiacCU(PUIMPOBATH U 00001IaTh (PaKThl U SBJICHUS. BBISBISATH NMPUUMHBI U CIEICTBUS
MPOCTBIX SIBJICHUM.

OCYIIECTBJISATh CpaBHEHHUE, KJIACCHU(UKAIMIO, CAMOCTOSATEIHLHO BBIOMpass OCHOBAHHS W KPUTEPUU JUISI YKa3aHHBIX
JIOTUYECKUX OTIEPALINL;

CTPOUTH JIOTHYECKOE PACCYKACHUE, BKITIOYAIOIIEE YCTAHOBICHUE TPUUMHHO-CIIEACTBEHHBIX CBSA3CH.

CO3/1aBaTh CXEMaTUYECKUE MOJIEINU C BBIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

COCTAaBJISITh TE3UCHI, PA3JIUYHBIC BUJIbI TNIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.).

npeoOpa3oBbIBaTh MH(OPMAIMIO U3 OAHOTO BUJAA B IPYroil (TaONHILy B TEKCT H IIp.).

YMETbh OMPENEISITh BO3MOXXHBIE HCTOYHUKH HEOOXOIUMBIX CBEACHUMN, MPOU3BOAUTh MOUCK UHGOPMAIIMU, aHATU3UPOBATh
Y OLICHUBATh €€ JOCTOBEPHOCT.

3HaHue (MMOHUMAaHUE):

XUMUYECKON CHUMBOJUKH: 3HAKOB XMMHUYECKHX AJIEMEHTOB, (GOPMYJ XUMUYECKHUX BEIIECTB, YPAaBHEHUN XUMHUYECKHUX
peaKkuuu;

BOKHEHIINX XMMHYECKUX TOHSTUMA: BEHIECTBO, XMMHUYECKUN AJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEJIbHbIC aTOMHAs M
MOJIEKYJISIpHAsE MAacChl, MOH, KaTHOH, aHWUOH, XMMHWYECKas CBfA3b, AJIEKTPOOTPUIIATEIHLHOCTh, BAJICHTHOCTh, CTENEHb
OKHUCJICHHSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, PACTBOPHI, DJIEKTPOIUTHI U HEAIEKTPOIUTHI, dJIEKTPOIUTUYECKAS
JTUCCOIIMAITNS, OKUCIIUTENIb U BOCCTAHOBUTEIh, OKUCIICHUE U BOCCTAHOBJICHHE, TEIJIOBOM 3(PGEKT peakiinu, OCHOBHbIE
TUIIBI PEAKIIMN B HEOPTaHUYECKON XUMUU;

(GOpMYIMPOBOK OCHOBHBIX 3aKOHOB U TEOPUH XUMHUHU: aTOMHO-MOJICKYJIIPHOTO YYEHUS; 3aKOHOB COXPAHEHHS MacChl
BEIIECTB, MOCTOSIHCTBA CcocCTaBa BewlecTB, ABoraqpo; llepuomnueckoro 3akona [l. 1. MenaeneeBa; T€Opuu CTPOEHUS
aToMa U YYEHHS O CTPOSHUU BEIIECTBA; TEOPUHU DIEKTPOTUTUUECKON TUCCOLMAIIUU U YUCHUSI O XUMHYECKON pPeaKiiv.
YMeHue Ha3bIBaATh:

XUMUYECKHUE DJIIEMEHTHI;

COEIMHEHHUS U3YYEHHBIX KJIaCCOB HEOPTaHMYECKUX BEILIECTB;



e OpraHWYecKrue BeIIeCTBAa MO WX (opMmyle: MeTaH, 3TaH, STWICH, alleTUJICH, METAHOJ, JTaHOJI, TJIUIEPUH, YKCYCHas
KHCJIOTA,

® TIIFOKO3a, caxapo3a.
OOBbsacHeHHE:

e (hu3MYecKOro cmpIciaa aTOMHOTO (TOPSIKOBOTO) HOMEpPA XHUMHYECKOTO JJIEMEHTa, HOMEpPOB TPYIIBI W TEepUoaa B
[Tepunonnueckoii cucreme 1. M. MenaeneeBa, K KOTOPbIM 3JIEMEHT NPUHAJJICKNUT;

® 3aKOHOMEPHOCTEW M3MEHEHUsI CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpejieliax MaJlbIX MEPUOJOB U A TPyMI, a TaKkKe
CBOICTB

L 06p33yeMI>IX HNMH BBICIINX OKCHUIOB U THAPOKCHUIOB,
¢ CYHIHOCTH IIponccca BHGKTpOJIPITH‘IGCKOfI Jucconranmmy 1 peaKHI/Iﬁ WOHHOTO OOMEHa.

Kommyankatusasie Y VY /1

CaMOoCTOSTENBHO OPraHU30BbIBATh Y4EOHOE B3aWMOJECHCTBUE B Tpynne (ONpeneisTh OOIIME IeNH, paclpeAcsisaTh pPOJH,
JOTOBAapUBATHCA APYT C IPYTOM M T.1.).

® YMEHHME OCO3HAHHO HMCIIOJB30BaTh PEUYEBBIE CPENCTBA B COOTBETCTBUM C 3a4a4€ll KOMMYHUKALMU JUIA BBIPAXKEHUS CBOMX
YyBCTB, MBICJIEM U MOTPEOHOCTEN; MIIAHUPOBAHUS U PETYJIALMU CBOEH NEATEIbHOCTH; BJIAJICHUE YCTHOM M MHCbMEHHOM
PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO;

e popMupoBaHME U pa3BUTHE KOMIIETEHTHOCTH B OOJACTHM HCHOJB30BAHMS HH(DOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

e (opMHpoBaHUE U PA3BUTUE HKOJOTHUUECKOTO MBIIUICHUS, YMEHUE IPUMEHATH €T0 B MO3HABATEIHLHOM, KOMMYHUKATUBHOM,
COIMAJIBHON TIPAKTUKE U MPOGECCHOHATBHON OPUEHTAIINH.

® YMEHUE CaMOCTOSITEILHO OMPEEIATh eI CBOEro 00yUeHHUs, CTaBUTh U (DOPMYJIUPOBATH JJIsS CEOsl HOBBIE 33/1aud B yuéoe u
MO3HABATEIBLHOMN JEATEeTLHOCTH, PA3BUBATh MOTUBbI M MHTEPECHI CBOCH MO3HABATEILHON JIEATEIbHOCTH;

® YMEHHUE CaMOCTOATEIbHO IJIAHUPOBATh MYTHU JOCTHXKEHUS LeJieil, B TOM YHMCle albTepPHATUBHBIC, OCO3HAHHO BBHIOMPATH
HauOoJee 3¢ (HEeKTUBHBIE CIOCOOBI PEIIeHHs YIEOHbIX U MO3HABATEIbHBIX 33]1a4;

¢ YMCHUC COOTHOCHTBHL CBOHU I[GflCTBHH C INIaHUPYCMbBIMU PC3yJIbTaTaMH, OCYHICCTBJIIATH KOHTPOJIb cBoOcH ACATCIBHOCTH B



MpoLecce JOCTUKEHHs pe3ysibTaTa, ONpeAesiTh CIOCOObl ACUCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUH U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUU C U3MEHSIONIECHCA CUTyallue;

® YMEHHE OIICHUBATh MIPABUILHOCTH BBITIOJIHEHUS y4eOHOU 3a1aui, COOCTBEHHBIE BOBMOYKHOCTH €€ PEIlICHUS;

® BJIaJICHUE OCHOBAMHU CaMOKOHTPOJIS, CAMOOLIEHKH, PUHATHS PEIIEHUI U OCYLIECTBIEHUSI OCO3HAHHOIO BbIOOpa B y4eOHOMI
Y NTI03HABATEJIbHOU JIEATEIIHOCTH;

® yMEHUE OMpPEACNATh MOHATHUSA, CO3JaBaThb OOOOIIECHHWS, YCTaHABIMBATh AHAJIOTUU, KIACCHPHUIMPOBATh, CaMOCTOSATEIHHO
BBIOMpATh OCHOBAaHUS W KPUTEPUM ISl KJIACCH(PHUKAIMU, YCTAHABIMBATh HPUUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYKACHUE, YMO3AKIIOUEHUE (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOIMH) U JENaTh BbIBOJBI,

® yMEHUE CO3[aBaTh, MPUMEHATh M NPEOOPA30OBBIBATH 3HAKM W CHMBOJIBI, MOJEIIM U CXEMbI JJII pElIeHUs y4eOHbIX M
II03HABATEJIbHBIX 3a/1a4;

® YMEHUE OPraHU30BBIBATH YyUEOHOE COTPYIHUYECTBO U COBMECTHYIO JESITEIBHOCTh C YUYUTEJIEM U CBEPCTHUKaMH; pabOTaTh
WHJUBUIyaJIbHO U B TPYIINE: HAXOAUTh OOLIEe PElIeHHE U pa3peliaTh KOH(IMKTHI HA OCHOBE COTJIACOBAHUS MO3ULIUNA U
y4€Ta UHTEepEeCcOB; (HOPMYIUPOBATh, APIYMEHTUPOBATh U OTCTaUBAaTh CBOE MHEHHE;

® YMEHHME OCO3HAHHO MCIIOJIb30BaTh PEUYEBbIE CPEACTBA B COOTBETCTBUM C 3a7a4€ll KOMMYHUKALUU JUI1 BBIPAXKCHUS CBOUX
YyBCTB, MBICJIEW M MOTPEOHOCTEN; TUIAaHUPOBAHUS U PETYJSIUU CBOECH AESITENbHOCTH; BaJleHUE YCTHOM U NMHUCbMEHHOM
pPEYbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEUbIO;

e (opMHUpOBaHME U PA3BUTHE KOMIETEHTHOCTH B OOJACTH WCIOJIb30BAaHUS HWH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH;

e (opMHUPOBAHKE U PA3BUTHE DKOJIOTMUECKOTO MBIIIICHUS, YMEHUE MPUMEHSTh €r0 B TTO3HABATENbHON, KOMMYHHUKATUBHOM,
COIMAJIBHON TIPaKTUKE U MPOGECCHOHATBHON OPUECHTAIINH.
B 1ieHHOCTHO-OpHEeHTaIIMOHHOM cepe

® AHAJIM3 U OIEHKA MOCIIEICTBUMN I OKPYXKAIOIIEH cpe/ibl OBITOBOM U MPOM3BOICTBEHHOM JIEATEIHHOCTH YEJIOBEKa, CBI3aHHOM
C MOJTY4YCHUEM U MepepabOTKOM BEIIECTB.
B tpynoBoii chepe

e [IpoBeaeHue omnepanuii C HCMOJB30BAHUEM HArpeBaHUsl, OTCTauBaHUs, (QWIBTPOBAHUS, BBIIAPUBAHUS; TOJYUCHUS,
coOupaHus,

® pAacCIO3HaBaHUs BELIECTB; U3TOTOBJIEHUS MOAEIEN MOJIEKYJL.



B C(bepe 0e30ImacHOCTH KHU3HEACATCIBPHOCTH CO6J'IIOI[CHI/I€ IIpaBUJI TCXHHUKHU 0e30IMacHOCTH IIpU IIPOBECACHHUH XUMHUYCCKOI'O
OKCIICPUMCHTA,
OKa3aHHcC HGpBOﬁ IIOMOIIH IIPpH 0KOrax, IIope3ax U XUMHYCCKHUX TpaBMax.

IIpeamerHble:

1.

B no3naBareabHO# cepe:

JaBaTh OMpPENCIICHUS N3YYCHHBIX MOHATHN: «XHMHYCCKUN DIIEMEHTY», «aTOM», «HOH», «MOJICKYJIa», IIPOCTHIC U CIOKHBIC
BEIIIECTBA», «BEIIECTBOY», «XUMHUYECKas (OpMysa», «OTHOCHUTEIbHAS aTOMHAas Macca», «OTHOCHUTENBbHAs MOJICKYJspHas
Macca», «BaJICHTHOCTBY, «CTCIECHb OKHCICHUS», «KPUCTAJUTMYECKas PEeIIeTKa», «OKCHIBD), «KUCIOTBHI», «OCHOBAHUSIY,
«commy, «aM(POTEPHOCTHY, «UHIUKATOP», «IEPUOJUYECKUM 3aKOH», «IepUoaUYecKas  TaOJuI@a», «U30TOIBDY,
«XUMUYECKAs CBS3bY, «IJEKTPOOTPUIATEIILHOCTEY», «XUMHUYECKasl PEAKIU», «XUMHUUYECKOE YpaBHEHUEY, «TCHETUYECKas
CBS3b», KOKUCIICHUEY, «BOCCTAHOBJICHHUEY, «AJEKTPOJUTUYECKAS TUCCOIUAITUS», «CKOPOCTh XUMHUECKON PeaKinumy;

OIHCATh IEMOHCTPAIIMOHHBIE M CAMOCTOSTEIHHO MPOBEACHHBIC XUMUYECKAE IKCTICPUMCHTHI;

ONHMCHIBATh M PA3IMUaTh U3yYEHHBIE KJIACChl HEOPTAaHMYECKUX COCIWHEHUMN, MMPOCTHIC W CJIOKHBIE BEIIECTBA, XUMUUYCCKUC
peaKkInm;

KJ1acCU(PUIIMPOBATH U3YUEHHBIE OOBEKTHI U SIBJICHHUS;

JienaTh BBIBOJBI U YMO3AKIIOUEHUS W3 HAOIOJEHUN, H3YYCHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH
CBOMCTBA HEM3YUYEHHBIX BEIIECTB 10 aHAJIOTHUHU CO CBOMCTBAMH U3yUCHHBIX;

CTPYKTYPHUPOBATh U3yUEHHBIN MaTepHUall U XUMHUECKYIO HH(POPMAIIHIO, TIOJYYSHHYIO U3 IPYTUX UCTOYHUKOB;

MOJICJTMPOBATh CTPOCHHUE ATOMOB AJIEMEHTOB 1-3 Mepro0B, CTPOEHUE MPOCTHIX MOJICKYT,

2.B IEHHOCTHO — OPUEHTAIIMOHHOM cepe:

aHAJIM3UpPOBaTh W OIICHUBATh MOCIEACTBUS AJSi OKpYXAlouieil cpeapl ObITOBOM W IMPOU3BOJCTBEHHOM AEATEIbHOCTH
YeJI0BEKa, CBA3aHHOU ¢ epepabOTKOM BEIIECTB;

3. B Tpynosoii cdepe:

10



® IPOBOJIUTH XUMHUYECKAN IKCIIEPUMEHT;

4. B cepe 0e30mMaCHOCTH KU3HEAEATEIbHOCTH:

11

® OKa3bIBaTh MEPBYIO MOMOLIb MPU OTPABJICHUSX, 0XKOTaX U JPYIHMX TpaBMaX, CBS3AHHBIX C BEIIECTBAMHU U JJAOOPATOPHBIM

000py/1I0BaHUEM.
BhIyCKHUK HAYIUTCS:

* OIIUCHIBATH CBOMCTBA TBEPIBIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BHIACISIS UX CYIIIECTBEHHbBIE PU3HAKH;

* XapaKTEPU30BATh BEUIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3H MEXIY
JAHHBIMU XapaKTEpPUCTUKAMU BELIECTBA,

* pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATUH «aTOM», «MOJIEKYJIA», «XUMUYECKUH OJJIEMEHT», «IIPOCTOe
BEILIECTBO», «CJI0KHOE BEIIECTBO», «BAJIEHTHOCTBY», UCIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUHU;

* n300paXkaTh COCTaB MPOCTEUIIMX BEIIECTB C MOMONIbI0O XMMHUYECKUX (OPMYJ M CYIIHOCTh XMMHYECKUX PEaKUUl C
IIOMOIIIbIO XUMUUECKUX YPABHEHU;

* BBIYHCIISITh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIDHYKO MacChl BEIIECTB, & TAaKKE€ MACCOBYHO JIOJI0 XUMHUYECKOTO
AJIEMEHTA B COCIMHEHUSX JJISI OLIEHKH UX NTPAKTUYECKON 3HAYMMOCTH;

* CPaBHUBAThH 110 COCTABY OKCHUbl, OCHOBAHMS, KUCIIOTHI, COJIU;

* KJIacCU(ULMPOBATH OKCUABI M1 OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI U COJIM TIO COCTAaBY;

* OIMCHIBATh COCTaB, CBOMCTBA U 3HAUYECHHE (B MPHUPOAE M MPAKTUUECKOUN IESITEIIbHOCTH YEIOBEKAa) MPOCTHIX BEIIECTB —
KHCJIOpOJa U BOIOPOJA;

* 1aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XMMHMUYECKUX JJIEMEHTOB M BAKHEUIIMX COCAMHEHUN €CTECTBEHHBIX CEMEMCTB

IICJI0YHBIX MCTAJIJIOB M I'aJIO'CHOB,
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* MI0JIB30BAThCS TAOOPATOPHBIM 000PYIOBAaHUEM U XMMHUECKOH MOCY10M;

* IPOBOJINTh HECIIOKHBIE XUMHUYECKHE ONBITHI M HAOMIOIECHHS 332 M3MEHEHHMSIMHU CBOMICTB BEIIECTB B IPOLECCE HX
IpeBpalIeHN; cOOM0AaTh paBuia TEXHUKU 0€3011aCHOCTH IIPU MIPOBEICHUU HAOIIOACHHUN U OIIBITOB;

* pa3nuyaTh HKCIEPUMEHTAIBHO KUCIOTHI U HIENOYH, TOJIB3YSICh MHAUKATOPAMU; OCO3HABATh HEOOXOIUMOCTh COOJIIOICHUS
Mep 0€30MacHOCTH MpY OOPAIIEHUH C KUCIOTAMH U IIeI0YaMHu.

BbINYCKHHMK ITOJTYYAT BO3MOKHOCTh HAYYUTHCS:

* IPaMOTHO 00paIIaThCs C BEIIECTBAMU B MOBCEAHEBHOMN KU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTb COOMIOAEHUS MPABUJI SKOJOTMYECKH O€30MacCHOr0 MOBEACHHS B OKpYKAlOLIEH MPUPOIHOM
cpexne;

* IOHUMAaTh CMBICII U HEOOXOJIMMOCTb COOJIIOJICHUSI NPEINUCAHUM, MPEeAJaraéMplX B MHCTPYKIMIX IO HCIOJIb30BaHUIO
JIEKapCTB, CPEICTB OBITOBOM XUMUH U JP.;

* UCMOJb30BATh TMPUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHTHOCTH MPU BBIIOJHEHUH HCCIEJOBATENIbCKUX IMPOEKTOB IO
M3YYEHUIO CBOMCTB, CITIOCOOOB MOJIYYEHHS U pacliO3HABAHUS BEUIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEACTBA YCTHON U MUChbMEHHONW KOMMYHHKAIMH MPU padoTe
C TeKCTaMH y4eOHMKA U JIONOJIHUTEIbHON JIUTEPATYPOM, CIPABOYHBIMHU TAOIHMIIAMU, TIPOSBIIATH TOTOB-HOCTh K YBAKEHUIO
MHOM TOYKH 3pEHHUSI PU 00CYKIEHUH PE3YIbTAaTOB BHITIOJHEHHON padOThI;

* 0OOBEKTHBHO OIICHMBAaTh MH(OpPMAIMIO O BEUIECTBAX W XMMHYECKHUX TMPOIEcCcax, KPUTUYECKH OTHOCHTHCS K

NICEBIOHAYYHON MH(pOpMALIK, HEJOOPOCOBECTHON peKIaMe, Kacarollelcst UCTIOIb30BaHUsI PA3JIMUHBIX BELIECTB.



2. Conep:xxanue ydeOHOro npeaMmera «Xummusi». bazoBblii ypoBeHnb. 8-9 kiaccnl (136 yacoB)

8 KJacc

Bsenenue.(4 gaca).

[TonsiTe 0 XMMHYECKOM 3JIEMEHTE U (popMax €ro CyIIeCTBOBAHMS: CBOOOJHBIX aToMaxX, MPOCTHIX U CIOKHBIX BEIIECTBAX.
[IpeBpamienus BemecTB. OTaM4YNe XUMHUYECKUX PEAKIUil OT GU3HYECKUX SBJICHUHN. POJIb XUMHUH B KU3HU YeIoBeKa. XeMopuius
n xemo¢oOus. KpaTkue cBeneHUs M3 HCTOPUM BO3HMKHOBEHUS M pPAa3BUTUA  XUMHUU. POJb OTEUYECTBEHHBIX YYEHBIX B
CTAaHOBJICHMM XUMHUYECKOM Hayku — paborsl M. B. JlomonocoBa, A. M. bytnepoBa, /. 1I. Menneneea. Xumuueckas
CUMBOJIMKA. 3HAaKM XHMHUYECKUX D3JIEMEHTOB M TPOUCXOXKJEHHWE HX Ha3BaHMWA. Xumudeckue @opmynbl. HHAekcsl u
ko3¢ ¢uuueHTsl. OTHOCUTEIbHBIE aTOMHAsE M MOJIEKyJsspHas Macchl. [IpoBeneHue pacueToB MaccOBOM J10JIM XUMHUYECKOIO
AJIEMEHTA B BEIIECTBE Ha OCHOBE €ro ()OpMYJIbI.

[leproanueckast cuctema xumudeckux aeMeHToB J[. M. MenzeneeBa, ee cTpykTypa: Majible U OOJIBLINE MEPUOJBI,
rpynnsl 1 noArpynmnsl. [lepuoauueckas cucreMa Kak CpaBO4HOE OCOOUE AJIs OJTyUEHUs CBEICHUM 0 XUMUYECKUX JIEMEHTaX.
Hemonctpanuu. Monenu (mapoctepxkHeBbie 1 CTioapta—bpurieda) pa3nudHbIX MPOCTHIX M CIOXKHBIX BemiecTB. Kosnekims
CTEKJITHHOM XMMHUUYECKOU NoCcyabl. Kouiekus MaTeprualioB M U3AE€IMN U3 HUX HAa OCHOBE aJllOMUHUS. B3aumMoencteue Mpamopa
C KHUCJOTOM W TOMYTHEHHE H3BECTKOBOWM BOAblL. JlabopaTtopHbie OmbITbl. CpaBHEHHUE CBOWCTB TBEPIBIX KPUCTAJUTHUECKUX
BEILECTB U pacTBOPoB. CpaBHEHHE CKOPOCTH UCHAPEHUSI BOJIbI, OJEKOJIOHA U ATHJIOBOTO CIUPTA C (PUIIBTPOBAIBHOU OyMaru.

Tema 1. ATOMBI XUMHUYECKHUX AJIEMEHTOB.(9 4)

AToMBI Kak (QopMa CyHIECTBOBAHMS XUMHUYECKHUX 3JeMEHTOB. OCHOBHBIE CBEIECHHS O CTPOCHHMHM aTOMOB. JloKazaTenbcTBa
CJII0’KHOCTU cTpoeHus atoMoB. OnbiThl Pe3depdopaa. [nanerapHas Moenbs CTpoeHUs: aToMa.

CocTaB aTOMHBIX fJIep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENBHAS aTOMHAsg Macca. B3auMOCBSI3b MOHATHI «IIPOTOHY», «HEUTPOHY,
«OTHOCHUTENIbHAs aTOMHasi Macca». I3MeHeHue unciia IpOTOHOB B SiApe aToMa — 00pa30BaHME HOBBIX XUMUYECKHUX AJIEMEHTOB.
M3meHeHue yncina HEUTPOHOB B siipe aromMa — 0OpazoBaHue M30TONOB. COBpEMEHHOE OIpe/eiIeHHE MOHITUS «XUMUYECKUN
aneMeHT». M30TOmbl Kak pa3HOBUAHOCTH aTOMOB OJTHOI'O XMMHYECKOTO 3JIEMEHTA.
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OnekTponbl. CTpoeHHE SJEKTPOHHBIX YPOBHEH AaTOMOB XUMHUYECKUX JJIEMEHTOB MajbiX mnepuojsioB. [lonstue o
3aBEPIICHHOM 3JICKTPOHHOM ypoBHe. [lepronnueckas cuctema xumuyeckux snemeHToB Jl. . MenzeneeBa u cTpoeHrue aTOMOB:
(U3UYECKUN CMBICT TOPSJIKOBOTO HOMEpa 3JIEMEHTa, HOMEpa TPYMIbl, HOMepa mepuoaa. VM3mMeHeHue 4ucia 3JIEKTPOHOB Ha
BHEIITHEM DJICKTPOHHOM YPOBHE aToMa XMMHYECKOTO 3JIEMEHTa — OO0pa30BaHUE MOJIOKHUTEIbHBIX U OTPUIIATEIILHBIX HOHOB.
WNonsbl, 00pa3oBaHHbIC aTOMAMU  METAJUIOB U HEMETAIOB. [IpUunHbI H3BMEHEHUS] METAJUTMYECKUX U HEMETANIMYECKUX CBOMCTB B
nepuojax u rpynnax. O6pa3zoBanue OuHapHbIX coearHeHUU. [lonsaTre 00 nMoHHOM cBsI3u. CxeMbl 00pa30BaHUSI MOHHOW CBS3H.
B3auMozeiicTBue aTOMOB 3JIEMEHTOB-HEMETANIOB MEXKIY CO00W — 00pa3oBaHUE JABYXAaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.
KoBasieHTHas HemossipHasi XUMUYECKasi CBSA3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (popmyiibl. BzaumoaeiicTBue aTOMOB HEMETAJIIIOB
Mexay coO0oi — oOpa3oBaHHe OMHAPHBIX COCUHEHUN HEMETAIOB. DJIEKTPOOTPUIATENbHOCTh. KOBalleHTHAs TTOJIsIpHAs CBSI3b.
[loHsaTHe O BaJGHTHOCTH KaK CBOWCTBE aTOMOB OOpa3OBBIBaTh KOBAJEHTHbIE XuMHuueckue cBsizu. CocrtaBieHue Qopmyn
OMHApHBIX COEIUMHEHMUM MO BajieHTHOCTH. HaxoneHue BaJieHTHOCTH Mo (opmyse OMHapHOTO coeAuHeHus. B3anmojelicTBue
aTOMOB METAJIJIOB MEX]1y 0001 — 00pa30BaHUE METAJUIMYECKUX KpUCTAIUIOB. [IOHATHE O METAIITMYECKOM CBSI3H.
JleMoHcTpanuu. Mojienn aTOMOB XMMUYECKHUX 3JIeMeHTOB. [lepuoaudeckas cucrema xumudeckux snemeHToB [[. . Menpaeneena
paznmuunbix popM. JIabopaTopHble ONbITEI. MoaenupoBaHue MPUHIMIA JEUCTBUS CKAHUPYIOIIETO MUKpOCKomna. M3rotoBieHue
MoJelield MOJEKYJI OMHAPHBIX XMMUYECKUX COEIMHEHHU. M3roToBieHne Mojaenu, WUTIOCTPUPYIOUIEH CBOMCTBA METAJUITMYECKOM
CBSI3U.

Tewma 2. IIpocThie BelecTBa.(6 9)

[Tonoxenne MetayuioB U HemeTauioB B llepumoamyeckon cucreme. BakHeuime npocThie BEIIECTBA-METAJUIBL: KEJE30,
ATIOMUHUN, KadbllMi, MarHuii, HaTpuil, kanuii. OOmme (umdyeckue CBOMCTBA METAUIOB. BakHelilne MpocThie BellecTBa-
HEMeTaJuTbl, 00pa30BaHHBIE aTOMaMHU KHUCJIOPOJia, BOJOpPOAa, a30oTa, cepbl, dhochopa, yriepoaa. MoneKyasl IpOCTHIX BEIIECTB-
HEMETaJUIOB: BOJOPOJA, KHUCJIOpOAa, a30Ta, TramoreHoB. OTHocutenbHas MoJeKyasipHas wacca. CHocoOHOCTh aTOMOB
XUMUYECKUX DJIEMEHTOB K OOpa30BaHHIO HECKOJIBKUX TMPOCTHIX BEIIECTB — aJUIOTPOMNUs. AJTOTPONHBIE MOAUPUKAINH
Kuciopoaa, (Gochopa, omoBa. MeTauiMuecKue M HEMETANIMYECKHE CBOMCTBA MPOCTHIX BewecTB. OTHOCUTENBHOCTH 3TOTO
nousatus. Yucno Asoranpo. KomumuectBo BemiectBa. Mosib. MossipHas mMacca. MosisipHbld 00beM ra3000pa3HbIX BEHIECTB.
Kparnabie enquHuUIbl U3MEPEHUsT KOJIUYECTBA BEIIECTBA — MUJUIMMOJIb U KWJIOMOJIb, MUJUIMMOJISIPHAS. U KWUJIOMOJISIpHAsE MacChl
BEIIIECTBA, MUJUTUMOJISIPHBIA W KHJIOMOJISIPHBI OOBEMBbI Ta3000pa3HbIX BelIeCTB. PacueTbl ¢ HMCHOJIB30BAaHUEM TMOHSATUN
«KOJIMYECTBO BEIIECTBA», «MOJSIpHAs Maccay, «MOJISIPHBIM 00beM ra3zoB», «uucio ABorajapo». Jlemoncrpanuu. Ilomyuenue
o30Ha. OOpa3ipl 0eIoro M ceporo oJjioBa, O6enoro u kpacHoro (ocdopa. HexkoTopbie mMeTamuibl U1 HEMETaUIbl KOJIUYECTBOM
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BemiecTBa | Monb. MossipHblit 00beM razoo0pa3Hbix BemiecTB. JlaboparopHbie onbIThl. O3HAKOMIIEHUE C KOJUIEKIIMEH METaJlIOB.
O3HaKOMIIEHHE C KOJUIEKIUEH HEMETAJUIOB.

Tema 3. CoeuHEHUS] XUMUYECKUX 3JIEMEHTOB.(14 u).

Crenenp okuciieHus. CpaBHEHHE CTENEHU OKHUCIICHHS W BaJeHTHOCTU. OmpeneneHue CTENEHU OKHCICHHUS JJIEMEHTOB B
Oounapubix coequHeHusix. CoctaBienue Gopmysi OMHAPHBIX COECAMHEHUH, 00U criocob X Ha3BaHUU. buHapHbIEe coeMHEeHUs
METaJJIOB U HEMETAJUIOB: OKCHUABI, XJIOpHUAbl, cylbduasl u np. CocraBienue ux Gopmyi. buHapHble coelMHEHHsS] HEMETAIIOB:
OKCH[IbI, JIETy4HE€ BOJOPOJHBIE COCIWHEHUS, MX COCTaB M Ha3BaHWsA. lIpencraBuTenn OKCHUIOB: BOJAA, YIJIEKHUCHBIM Tas3,
HeranieHas u3BecTb. lIpeacTaBuTenu JIETy4nX BOJOPOJHBIX COCIMHEHHUH: XJIOPOBOJIOPOI M amMMmuak. OCHOBaHUA, UX COCTaB U
Ha3BaHUs. PacTBOoprMOCTh OCHOBaHUM B Bojie. [IpencraButenu mienoyeil: THAPOKCUIBI HATPUs, Kanus U Kanblius. [lonarue o6
MHJUKATOpax U KaueCTBEHHBIX peakuusax. KucioTel, ux cocraB u Ha3zBaHus. Knaccudukanus kucnot. I[IpeactaBurenn KUciaor:
cepHasi, coyisiHas, a3oTHas. [lonstme o mkane kucinotHocTd (mkane pH). M3Menenune oxpacku uHAMKATOpoB. Conu Kak
ITPOM3BOJIHBIE KUCJIOT U OCHOBaHWU. VX coctaB u Ha3BaHus. PactBopuMocTh coner B Boxe. lIpencraBurenu conem: Xiopun
HaTpus, kapOoHaT U (ocdar Kanpuua. AMOpPHbIE U KPUCTALINYECKHE BEMIECTBA. MEXMOJEKYISIpHbIE B3AUMOJIEHCTBUS. TUIIBI
KPUCTAJUINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAJUIMYECKUX PEIIETOK. UNCThIE BEMIECTBA U CMECH.
[Ipumepsl )KUIKKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBoKCTBa YHCTHIX BelecTB U cmecel. Mx coctaB. MaccoBast u oObeMHas
J0JI1 KOMIIOHEHTa CMecH. PacdeTsl, CBsI3aHHBIE C HCIOJIb30BAHUEM MOHSATHS «aois». JlemoHcTpamuu. OOpas3upsl OKCUIOB,
KHCJIOT, OCHOBaHUH U coJield. MoJienn KpUCTAITMYECKUX PENIETOK XJIOpHUAa HATpHs, anmasa, okcuzaa yriepona (IV). KuciorHo-
LIEJIOYHbIE UHAUKATOPBI U U3MEHEHUE UX OKPACKU B PA3JIMYHBIX CpelaxX. Y HUBEPCAIbHBIN MHIAUKATOP U U3MEHEHUE €r0 OKPACKU
B pa3nuuHbIX cpenax. lllkama pH.

JlaGoparopHblie onbIThl. O3HAKOMJIEHHE € KOJUIEKIMEeW okcuaoB. O3HAKOMIJIEHHE CO CBOMCTBAMM aMMMaKa, BBIJAHHOTO B
ammyne. KauecTBeHHast peakuus Ha yriiekucibii ra3. Onpenenenue pH pacTBOpoB KMCHOTHI, 1ea04u U Bojbl. Onpenenenne pH
JMMOHHOTO U sI0JIOUHOTO COKOB Ha cpese 11o70B. O3HaKoMIIeHHE ¢ KoJUIeKIen coseil. O3HaKOMIJIEHHE C KOJIJIEKIMEH BEIIECTB C
pPa3HBIMM THUNAMH KPHUCTAJUIMYECKOM PEIIETKM M M3TOTOBJIEHUE MOJENEN KPUCTAUIMYECKHX pemeToK. (O3HakOMIIEHHE C
00pasIoM TOpHOI OPOJIBI.

Tema 4. I3meneHus, mpoucxoasiiue ¢ Beuecramu (12 u).

[TonsiTvE sBJIEHUN KaK M3MEHECHUHW, TPOUCXOISAIIMX C BEIIECTBOM. fBIICHUS, CBA3aHHBIC C U3MEHEHUEM KPHUCTAJUIMYECKOTO
CTPOEHHUS BEILECTBA MPHU MOCTOSHHOM €ro cocTaBe, — (ui3nueckue siBiaeHus. dusndeckue sBICHUS B XUMHUU: TUCTUILIALIMS,
KpUCTAJUIM3allMs, BBIMAPMBAHME W BO3TOHKA BEIIECTB, (UIBTPOBAHHE M UEHTpU(DYrHUpoBaHUE. SIBIEHUSA, CBS3aHHBIE C
M3MEHEHHMEM COCTaBa BEUIECTBA, — XUMHUUYECKUE peakuuu. [Ipu3Haku 1 yCclI0BUS NIPOTEKAHUS XUMUYECKUX peakunii. Beiaenenue
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TEIUIOTHI U CBETa — peakuuu ropenus. [lonsaTue o0 3K30- U IHIOTEPMUUYECKUX PEAKIUSIX. 3aKOH COXPAHEHHSI MAaCChl BEILIECTB.
XVMUYECKUE ypaBHEHUS. 3HaUeHHE UHAECKCOB U Kod(dduimentoB. CocTaBieHne YpaBHEHUN XUMUUECKUX peakuuid. PacueTsl mo
XUMHUYECKUM ypaBHEHUsAM. Pelienne 3aa4 Ha HaX0KIEHUE KOIMYECTBA, MAaCChl MM 00beMa IPOYKTa PEAKLIUU M0 KOJIUYECTBY,
Macce Wi o0beMy UCXOJIHOTO BellecTBa. PacueTsl ¢ MCMONb30BaHUEM MOHSATUS «0JIsD», KOT/Ia KCXOAHOE BEIIECTBO JJAHO B BHJIE
pacTBopa € 3aJaHHOW MacCOBOM JIOJIEM PAaCTBOPEHHOI'O BEUIECTBA WJIM COAEPKHUT OMPENEIICHHYIO HOJII0 IpuMeceil. Peaknnn
paznoxenus. IlpencraBieHne O CKOPOCTHM XUMHUYeCKHX peakuuid. Kartammzaropel. @PepMeHTbl. Peakuum coeauHEHus.
Karanutnyeckne u HeKaTaTUTHUECKUE PEaKIMU, oOpaTUMble U HeOOpaTUMBbIe peakiuu. Peakuuu 3amenieHus. Psan aktuBHOCTH
METAJIJIOB, €r0 HCMOJIb30BAHUE Ui MPOTHO3UPOBAHUSA BO3MOMXHOCTU MPOTEKAHUs PEaKUUN MEXKIy METalUlaMH M KUCIOTaMHU,
peakiMii BBITECHEHHS OJIHUX METaUIOB W3 PACTBOPOB HX COJIeW JpyruMu Merauiamu. Peakuun oOmeHa. Peakiun
HEWTpanu3auuu. YCIOBUS MPOTEKAHMsS peaklnii oOMeHa B pacTBOpax 10 KOHIA. THIBI XMMHUYECKHX PEAKUUH Ha MpUMEpe
CBOMCTB BOAbl. Peakuus pasnokeHus — 3JIEKTPOIU3 BOAbL. Peakiuu coelnHeHHs — B3aMMOJEHCTBHUE BOJbI C OKCHIAMH
METaJUIOB U HEMETAJUIOB. Y CIIOBHE B3aUMOJICUCTBHUS OKCHIOB METAJUIOB M HEMETAIOB ¢ BOJOH. IloHsATHE «THIPOKCUABD».
Peakuuu 3aMeniieHns — B3aUMOJICUCTBUE BOJIbI C MeTa/UIaMu. Peakiiuu oOMeHa — TuIpoyin3 BelecTB. JleMoHCTpaluu.

[Tpumepsl pU3NYECKUX SIBICHUM:

a) riaBjieHue napaduna;

0) BO3rOHKA HOJia W1 OCH30MHOM KUCIOTHI,

B) PACTBOPEHHUE OKPAILIEHHBIX COJIEH;

r) AuQy3us AyMHUCTHIX BEUIECTB C FOPSAIIEH JaMIOYKN HaKaIUBaHUS.

[Ipumepsl XUMUYECKUX SBJICHUM:

a) ropeHue maruusi, pocdopa; 0) B3aUMOAECHCTBUE COJITHOM KUCIOTHI ¢ MPaMOPOM HJIM MEJOM; B) MOJYyYEHUE THAPOKCUIA
menu (ID);

I') paCTBOPEHHE MOJTYYEHHOTO THAPOKCUIA B KACIOTAX;

n) B3aumopencteue okcuaa meau (II) ¢ cepHoii KucnoToi npu HarpeBaHUU;

€) pa3joKeHUEe MepMaHraHaTa Kajus; ) pa3joKeHHE MEepOKCHJIa BOJOPOJa C MOMOUIBI0 IMOKCHIAa MapraHia U Karajasbl
KapTodens Wi MOPKOBH;

3) B3aUMO/IHCTBUE pa30aBICHHBIX KUCIOT C METaJUIAMH.
JlabopaTopHbie onbIThl. OKHUCIEHNE MEIM B TJIaMEHU CIIMPTOBKU WJIM TOPEJIKHU. 3aMellenre Meau B pactsope xyopunaa meau (II)
xene3oM. [lpaktukym «llIpocteitmne onepanuu ¢ BeniectBom»lIpakTuueckas padora. [IpaBuna TexHuku 0€30MacHOCTU MpU
pabote B xumudeckoMm kadunere. [Iprembl obparieHus ¢ 1abopatopHbIM 000PYI0BAHUEM U HarpeBaTEIbHBIMU MPUOOPAMHU.
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[Ipaktuueckas padorta. HabGmioneHus 3a M3MEHEHHSMH, TMPOUCXONAIIMMU C TOPAIIEH CBEYOW, W WX OMHUCAHHE (IOMAITHHMA
skcriepuMenT). [lpakTuueckas paborta. AHanu3 MOYBBI UM BOABI (MoMarmHUi dKkcriepuMenT). lIpaktudeckas pabora. [lpusHaku
xuMuueckux peakuui. [Ipaktuueckas padora. [IpurotoBneHue pacTBopa caxapa u onpeaeIeHue MacCOBOM 101U €ro B pacTBOpE.
Tema 6. PactBopenue. PactBopsl. CBoMcTBa pacTBOPOB 3JEKTPOIUTOB. (204)

PactBopenue kak Qusuko-xumudeckuid mnporecc. IloHsTue o rugpatax W KpucTaiorujaparax. PacTBopuMOCTb.
KpuBbie pacTBOPMMOCTH KaK MOJIENIb 3aBUCMMOCTH PACTBOPUMOCTH TBEPHABIX BEHIECTB OT TemmepaTrypbl. HacblllieHHbIE,
HEHACBIIICHHbIE U TEPECHIIICHHbIE PACTBOPHI. 3HAUYEHHE PACTBOPOB JUIsl MPUPOJLI U CeIbCKoro xossictBa. [lonstue 00
ANEKTPOIUTUYECKON TUCCOUUALMU. DIEKTPOIUTHI U HE 3JIEKTPOIUTHL. MEXaHU3M IHUCCOLMAIMN AIEKTPOJIUTOB C Pa3IUYHbIM
xapakTepoM cBs3u. CTeneHb 3JIEKTPOIUTHUYECKOW aucconuanui. CuiibHbIE U clla0ble AMeKTPOJIUTh. OCHOBHBIC MOJIOKECHHUS
TEOPUH BJIEKTPOIUTUUYECKON Tucconnanuu. MonHble ypaBHeHUs peakinil. Peakiuu oomeHa, uaymue 10 konna. Kinaccudukarus
HMOHOB M UX cBoiicTBa. Kucnotsl, ux kinaccuduxanus. Jlucconuanusi KUCJIOT U UX CBOMCTBA B CBETE€ TEOPUH IJIEKTPOIUTUIECKON
avcconuanui. MoJieKynsipHbIe 1 MOHHBIE YPAaBHEHHS peakiui. B3anmoAencTBUE KUCIOT C METAJUIAMHU. DJIEKTPOXUMUYECKUN
A HaNpsHKEHUW METayuioB. B3auMOJIENCTBHE KHCIOT C OKCHMJAMHM METaIOB. B3aMMOIEeNCTBUE KHUCIOT C OCHOBAHUAMHU —
peakius HelTpanu3auuu. BauMoaencTBie KUCIOT ¢ coyisiMu. Mcmonb3oBanre TabJUIlbl paCTBOPUMOCTH JJISI XapaKTEPUCTUKHU
XUMUYECKUX CBOMCTB KucCHOT. OcHOBaHMs, MX kiaccudukanus. J(uccoumanus OCHOBAHMM M MX CBOMCTBA B CBETE TEOPUH
ANEKTPOIUTUUECKON auccouuanvu. B3anMoneicTBue OCHOBaHUM ¢ coyiiMH. Vcrnonb3oBaHue TaOMUIBI pacTBOPUMOCTH IS
XapaKTEPUCTUKHA XUMUYECKUX CBOMCTB OCHOBaHMM. B3anmoaencTBue menoyen ¢ OKCUIaMu HEMETAJUIOB.

Conu, ux gucconuanus U CBOWCTBA B CBETE TEOPUHU BJIEKTPOIMTHYECKOW NuUccouuanuu. B3anmoneiicTBre colieil ¢
MeTaJulaMH, OCOOCHHOCTH 3THUX peakiuil. BzaumoneiictBue comneit ¢ consimu. Mcnonb3oBanue TaOIUIBI PACTBOPUMOCTH IS
XapaKTEPUCTUKU XUMHUYECKUX CBOWCTB cojiei. OO0oOmieHue cBeAeHU 00 OKcuaax, WX Kilaccu(ukanuu HU CBOMCTBAX.
['eneTnueckue psapl METaIa U HEMeTalla. [ eHeTuyeckas: CBsI3b MEXKAY KJacCaMHU HEOPraHMYEeCKUX BemecTB. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIC peakiuu. OmnpeaeneHne CTENeHeH OKHUCICHUS IS 3JIEMEHTOB, 00pa3yroIMX BEIIECTBA Pa3HbBIX KIJIACCOB.
Peakunn MOHHOrO OOMEHa W OKHCIUTEIHbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTETh U BOCCTAHOBUTEIb, OKHUCICHUE U
BoccTtaHoBieHue. CocTaBjieHUE YpPaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIM METOJOM SJEKTPOHHOIro OajaHca.
CBolCTBa MPOCTHIX BEIIECTB — METAJVIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE OKUCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIAM.
JemoncTpauuu. McripiTanue BEMIECTB U UX PACTBOPOB Ha AJIEKTPONPOBOIHOCTh. 3aBUCUMOCTh JJIEKTPOIPOBOTHOCTH YKCYCHOM
KHUCJIOTBI OT KOHILIEHTpaluu. [[BM>KE€HHE OKpPAIIEHHBIX HOHOB B JICKTPUUECKOM ToJie. B3auMoaelcTBre IMHKA C CEPOil, CONMSTHOU
kucioToit, xaopugom meau (II). T'openne maruus. BzaumonelicTsre XJIOpHOW U CEPOBOAOPOAHON BOJIbI. JJabopaTOpHbIE OMBITHI.
B3auMopeiicTBue pacTBOpPOB XJIOpUia HATpUs B HUTpata cepedpa. [lomydenne HepacCTBOPUMOTO THAPOKCHIA W B3aUMOJICHCTBHE
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€ro ¢ KucioTamu. BzauMoaercTBre KUCIOT C OCHOBaHHUSIMH. B3auMoaecTBUE KUCIOT ¢ OKCHUAAMHA METAUIOB. B3anmoencteue
KHMCJIOT C MEeTaJuIaMHu. B3anMonencTBre KUCIIOT C CONSAMU. B3auMOIelCTBUE MIEI0UEN ¢ KUCIOTaMU. B3anMmonencTeue menodyein
C OKcuJaMu HeMeTaia. B3aummopenctBue mienoderd ¢ coinsMH. [lomyueHne W CBOMCTBA HEPACTBOPUMBIX OCHOBAHUMU.
B3anmoneiicTBrE OCHOBHBIX OKCHJIOB C KUCIOTaMu. B3anMoielicTBME OCHOBHBIX OKCHJIOB C BOJIOM. B3anMoielicTBUE KUCIOTHBIX
OKCHJOB C IIejouaMu. B3anmoaencTBre KUCIOTHRIX OKCUIOB ¢ BOJON. B3anMoiericTBrue cosiel ¢ KuciaoTaMu. B3zanmonelicTeue
coJieil ¢ menoyamu. BzanmoerictBue coneil ¢ coisiMu. BzauMozencTeue pacTBOpoB codield ¢ MetaimaMu. [Ipaktukym «CBolicTBa
pPacTBOPOB 3JEKTPoIUTOBY» IIpakTuueckas pabora. Monnsie peakuuu. [Ipaktrueckas padota. YCIOBUS TEUEHUS XHUMHUYECKUX
peaKIMii MeXTy pacTBOpaMu JIEKTPOIUTOB 10 KoHIa. [IpakTudeckas padora. CBoMCTBAa KUCIOT, OCHOBAHUM, OKCUJIOB U COJICH.
[Ipaktuueckas paborta. Pemenue skcnepuMeHTaIbHBIX 3a1a4. O0mIas XxapakTepucTUKa XUMUYECKUX JIEMEHTOB W XUMHYECKUX
peakumii. [lepuognueckuii 3akoH u llepuognueckas cucrema xumuuyeckux 3nemMeHToB [[. M. MenneneeBa. XapakTepucTuka
3JIEMEHTA M0 ero noJjioxkenuto B [lepuoanyeckoit cucreme /. 1. Menneneera. CBoiicTBa OKCUAOB, KUCIIOT, OCHOBAaHUW U COJIEH B
CBETE TEOPUU DICKTPOJIUTUUYECKON IUCCOLMALMM W OKHCJIEHUS-BOCCTAHOBIICHUA. [IOHSATHE O MEPEXOAHBIX SIEMEHTAX.
AmMdoTtepHOCTh. ['eHeTnueckuii psa nepexoaHoro snemenTa. [lepuoanueckuit 3akon u [lepuonnueckas cucreMa XUMHYECKHX
anemeHToB [[. . MenaeneeBa. Xumuyeckass OpraHu3anus )KUBOW U HEKUBOM MPUPOABI. XHUMHUYECKHIM COCTaB A1pa, MAHTUHU U
36MHON KOPbl. XUMHUYECKHUE DJIEMEHTHI B KIIETKAX JKUBBIX OPraHU3MOB. Makpo- u MHKpodsieMeHThl. O000IIeHe CBEACHUN O
XUMHYecKkux peaknusx. Kimaccupukanus XuMrU4eCKUX peakiyii o pa3InyHbIM OCHOBAHUSIM:

— I10 COCTaBY U YUCITY PEarupyronmx u 00pa3yrommxcs BeIIecTB;

— 10 TeMI0BOMY P DEKTYy;

— 10 HaINpPaBJICHUIO;

— 10 UBMEHEHUIO CTENEHEN OKUCIICHUS AIEMEHTOB, 00pa3yOIINX PearupyroIre BerecTna;

— 110 ¢ase;

— 10 MCII0JIb30BaHUIO KaTajau3aTopa.

9 xnacc
Tema 1.0061m1as xapakTepruCTUKAa XUMUYECKUX JIEMEHTOB U XUMUYECKUX peakiuit.(11 ).

ITepuonnueckuint 3axkoH u I[lepuoanyeckas cucrema xumuueckux aneMeHToB . M. Menneneesa. Ilonsarue o ckopoctu
XUMUYECKON peakiuu. DakTophl, BIMSIONIME Ha CKOPOCTh XMMHUECKUX peakiui. Katanuzatopel u katanu3. VHrUOUTOPBL.
AnTrokcunantel. Jemonctpanuu. Paznuunbie Gopmbl Tabnun [lepuonuueckoii cucrembl. Monenu atomoB sieMenToB [—II|
MEPUOJIOB. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOW PEAKIMU OT MPHUPOJBl PEATHMPYIONIMX BEIIECTB. 3aBUCHUMOCTh CKOPOCTH
XUMUYECKON peaKkuu OT KOHILIEHTPALMU PEarupyrolux BEUIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEeakiuu OT IUIOLIATu
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CONPUKOCHOBEHHSI PEArMpYyIOUIUX BEIIECTB (KKUILIIUHN CIION»). 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKIMU OT TEMIEPATYpPbI
pearupyromux BemecTB. ['OMOreHHbIi 1 TeTepOoreHHbIi KaTain3bl. @epMeHTaTUBHBIN Katanu3. Marubuposanue. JlabopaTtopHbie
onbIThl. [lonydyeHue ruipokcuaa MHKA U UCCIEJOBAHUE €r0 CBOMCTB. MoAenpoBaHnue NOCTPOEHUS NEPUOINYECKON TaOIUIIbI.
3amenieHue sxene3oM MmeAau B pactBope cyinbdarta memu (II). 3aBUCHMMOCTD CKOPOCTM XMMHMUYECKOW pEaKIUU OT MPHUPOIbI
pearupyronmx BEIIECTB Ha MPUMEPE B3aMMOJCHUCTBUS PA3IMYHBIX KUCJIOT C PA3JIMYHBIMU METAJUIaMHU. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON pPEaKkIuu OT KOHLUEHTPALMU PEAarupyrolIuX BEIIECTB HA MPUMEPE  B3aMMOJCHCTBUS LIMHKA C COJISTHOM KUCIOTOU
Pa3IMYHON KOHIIEHTpPAUWU. 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOW pEaKUMHU OT IUIOIIAJA CONPUKOCHOBEHHUS pEarupyroniux
BelecTB. MOJIETMPOBAHUE «KUITSIIIETO CIOS». 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKLIUHA OT TEMIEPATypbl pearupyromux
BELIECTB Ha Npumepe B3aumojeicTBus okcuga meau (II) ¢ pacTBopoM cepHOW KHUCIOTHI MPH Pa3IMYHBIX TeMIlepaTypax.
Paznoxenue nepokcuja BOIOpoAa € MOMOUIBIO JMOKCHAA MapraHia u katamaspl. OOHapyeHue KaTaja3bl B HEKOTOPBIX
MULIEBBIX NMPOAYKTax. HrnOupoBaHue B3aMMOIEUCTBUS COJSTHON KUCTIOTHI C IIMHKOM YPOTPOIIUHOM.
Tema 2. Metamisl (1549)

[lonoxxenne wmeramnoB B llepumonmueckon cucreme JI. M. Menneneesa. Metaiunmueckas KpUCTAUIMYECKas peIIETKa M
MeTajuInuecKas XHMH4YecKkas cBsi3b. OOmme (u3nMuecKkue CBOWCTBA METAUIOB. XHMMHUYECKHE CBOMCTBA METAUIOB Kak
BOCCTAHOBUTEJIEH, & TAKXKE B CBETE UX IOJIOKEHHUSI B JIEKTPOXUMHUUYECKOM DALY HAIPSHKEHUM MeTalioB. Koppo3us MeTamuioB u
croco0bl 00pwObI ¢ Hel. CriiaBbl, UX CBOMCTBA M 3HaUeHHe. OO01as XxapakTepUCTHKA MIETOYHBIX METAJIIOB. MeTallibl B IPUPO/IE.
Oobmue cnocodsl ux nomyueHus. Ctpoenune aromos. lllenounsie MeTamibl — MpOCThIE BellecTBa. BaxHeilline coeluHeHUs
HIEJIOYHBIX METAJNIOB — OKCHJIbI, THIPOKCHUIBI U COJTH (XJIOPHUIBI, KApOOHATHI, CyIb()aThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHUE
B HapoaHOM xo3siicTBe. Kanuiineie ynoopenus.O0mmas xapakTeprucTHKa dJIEMEHTOB TNIaBHoM mo nrpynnbel [ Tpy mm bl
Crpoenune atomos. lllenouyno3emenbHbIE METaUIbl — MPOCTHIE BEIIECTBA. Ba)kHEHIIME COECOUHEHUS IIEI0YHO3EMEIBHBIX
METaJUIOB — OKCH/IbI, TUJIPOKCHUBI M COJIM (XJIOPHUJIbI, KapOOHATHI, HUTPATHI, CyIb(dathl, (hocharsl), MX CBOMCTBA U MPUMEHEHHE
B HapoOJHOM Xo3siicTBe. A 1 10 M U H U U. CTpoeHue atoma, (U3MUECKUE U XMMUYECKHE CBOMCTBA MPOCTOrO BEIECTBA.
CoenuHeHus aqlOMUHHUS — OKCHUJ W THAPOKCUI, UX amMpoTepHbI XapakTtep. Baxueiimme conu amomunus. [Ipumenenue
amtoMuHuss U ero coeauHeHuil. Xe 1 e 3 0. CrpoeHue aroma, GpU3MYECKHUE U XUMHUYECKHE CBOMCTBA MPOCTOrO BEIECTRBA.
I'enernueckue psaael Fe2+ u Fe3+. Baxnelue conu xene3a. 3HaUEHUE kKeJle3a U €ro COSIMHEHUN JJIs1 TPUPOALl U HAPOTHOTO
xo3sicTBa. JlemMoncTpanuu. OOpasibl IMIEJOYHBIX M IIEJIOYHO3EMENIbHBIX MeTalioB. OOpasibl ciuiaBoB. B3anmojelcTBue
HATpUs, JUTUS W Kajbllud C BOAOM. B3aMMOIENCTBHME HATPUSA M MarHus C KUCIOPOAOM. B3aMMOJIeNCTBHE METAJIJIOB C
HeMetauiamu. [lomydyenue rugpokcunos sxene3a (II) u (III). KauecTtBennbie peakunu Ha nonsl Fe2+ u Fe3+. JlabopaTopHbie
onbIThl. B3anMozeiicTBue pacTBOPOB KUCIOT U coieil ¢ MetauiaMi. O3HaKOMIIEHHE ¢ pyAamu kene3a. OKpalimBaHue IJIaMEHU

19



COJSIMHM ILEJIOYHBIX METauIoB. B3ammonencTBue Kanbius ¢ Boxou. llosmydyenme ruapoxcuaa Kanblus M HCCIENOBA-HUE €T0
cBOMCTB. llomydyeHne rugpokcuia amOMUHUS UM UCCIENOBAaHUE €r0 CBOWMCTB. B3amMOJeHCTBHE kKeje3a C COJIITHOW KHCIIOTOM.
[Tonyuenne rugpokcuaoB sxene3a (II) u (III) u wuccnemoBanume ux cBoicTB. [IpakTukym «CBOICTBA METAIJIOB M HUX
coenunenniylIpaktuueckas pabora. OcyiecTBiIeHrEe EMOYKH XMMUYECKUX TpeBpaiieHuid. [Ipaktuyeckas padora. [lonyuenue
U CBOWCTBa coeAuHEHW MetaiuioB. [IpakTtuueckas pabora. PelieHue sKcriepuMEHTaIbHBIX 3a7a4 Ha pAaclo3HABaHUE U
NOJIyYEHNUE COCTMHEHHI METAJIOB.

Tema 3. Hewmeramisl (27 4)

OOmiast xapakTepuCTHKa HEMETaJUIoB: mMojiokeHue B llepuoamueckoil cucreme, OCOOCHHOCTHM CTPOEHHUS aTOMOB,
ANEKTPOOTpULIaTeNIbHOCTE (D0) Kak Mepa «HeMETAIUTMYHOCTHY, psag 0. Kpucrammuyeckoe cCTpoeHUE HEMETAIIIOB — MPOCTHIX
BeniecTB. Ayutotponus. u3ndeckre CBOMCTBA HEMETAIOB. OTHOCUTENBHOCTD MOHITUNA «METAD» — «HEMETAL». Bo 1o p o
n. B o na. Ilomoxenue Bogopoaa B [lepuonnueckon cucteMe xumuueckux snemeHToB /. M. MenneneeBa. CtpoeHue aroma u
MoJeKyapl. Pu3nyeckue M XMMHYECKME CBOWMCTBA BOJOPOJA, €ro IMoJiydeHue M IpuMeHeHue. Boma. CTpoeHHE MONEKYIIBI.
Bonoponnas xumudeckasi cBsizb. DPuU3nMyecKue CBONCTBA BOJIbI. AHOMaIWM CBOMCTB BOJAbI. ['mapoduibHbie u ruapodoOHbIe
BellleCTBA. XMUMHUYECKUE CBOMCTBAa BOJbl. KpyroBopoT Boabl B mpupoae. BogoouncTtka. Aspainus BoAbl. BeITOBbIE (DUIBTPHI
MunepanbHbie BOAbL. JIUCTHIIIMPOBaHHAs BOJIA, €€ TOJydeHUe U nmpuMeHenne. O0mias xapakrepuctuka raioreHoB. CTpoeHue
atoMmoB. [IpocTeie BemiecTBa U OCHOBHBIE COEAMHEHMS TaJoreHoOB, MX cBoiicTBa. Kparkue cBenenus o xjiope, Opome, prope u
noze. IIpumeHeHne raJjoreHoB U UX COeIMHEHUN B HapogHoM xo3siiictBe. C e p a. CrpoeHue aroMa, aJuloTpOIus, CBOWCTBA U
npumeHeHue pomouueckoii cepbl. Okcunabl cepol (IV) u (VI), ux momydenue, cBoiictBa u npumeHeHue. CepHas KUCIOTa U €€
COJIM, UX NPHUMEHEHHE B HApOJHOM Xo3siicTBe. IIpon3BOACTBO CepHOM KHMCIOTHL. A 3 0 T. CTpoeHue atoma U MOJIEKYJIbI,
CBOMCTBa IPOCTOTO BELIECTBA. AMMHAK, CTPOCHHME, CBOMCTBA, NOJydeHHE MW npuMmeHeHue. Cojin aMMOHMS, MX CBOMCTBAa U
npumenenue. Okcuanpl azora (II) u (IV). A3oTHas kuciora, ee cBOMCTBAa M MpuMeHeHHe. HuTpatbl © HUTPUTHI, MpodiieMa uX
COJIEpKaHUs B CEIbCKOXO3SUCTBEHHON NPOAYKIIMH. A30THBIE y10OpEHUSI.
®o ¢ ¢ o p. CrpoeHue aroMa, aJNIOTPONHUS, CBOMCTBA Oeoro u KpacHoro docdopa, ux npuMmeHeHue. OCHOBHbBIE COCMHEHUS:
okcun pocdopa (V) u oprodocdopnas kuciora, pocharsl. DochopHbie ynoOpeHus.

Yraepoa. Crpoenue atoma, asioTponus, cBorcTBa Moaudukaiuii, npumenenne. Okcuanl yraepozaa (II) u (IV), ux cBoiictsa
u npuMmeHeHue. KapOoHathl: KaablUT, COJa, MOTAlll, X 3HAUEHUE B MPUPOJIE U )KU3HU YEJIOBEKA.

Kp e M H u 1. CrpoeHue aroma, KpUCTaUIMUECKUN KpeMHHUH, ero cBoiicTBa M npumenenue. Okcua kpemuus (IV), ero
MIPUPOJHbIE PA3HOBUAHOCTH. CHIMKaThl. 3HAYEHUE COEAUHEHHUN KPEMHHUS B JKMBOU U Hexusou mnpupozge. Ilonsatue o
CWJIMKATHON TMpoMmbiuieHHOCTU. JlemoHcTparuu. OOpasibl rajJoreHoB — MPOCTHIX BEIIEeCTB. B3auMoJeCTBHE TaJOreHOB C
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HaTpUeM, aJlOMUHUEM. BrITecHeHne xjopoM OpoMa Wi MOJa M3 pacTBOPOB UX cojiel. B3ammozeiicTBue cepbl ¢ MeTalaamu,
BOJOPOJOM W  KHUCIOpPOJAOM. B3aummoneilcTBue KOHUEHTPHUPOBAHHOM CEpHOM KHUCIOTBI ¢ Meabto. OOyrimBaHue
KOHIIEHTPUPOBAHHON CEpHOM KHUCIOTOW OpraHMYecKux coenuHeHuil. Pa3baBrnenue cepHOW KHCIOTHL. BsanmopeiictBue
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Meabto. [lornoimienne yrieM pacTBOPEHHBIX BEIIECTB WMJIM ra3oB. BoccraHoBIieHHE
Meau u3 ee okcuga yriaem. OOpas3upsl NPUPOAHBIX COEAMHEHHWH XJIopa, cepbl, ¢ocdopa, yriaepona, kpemuus. OOpasiibi
BaXHEHIINX JIJIs1 HAPOJHOTO X034iCTBa CyIb(}aToB, HUTPATOB, KapOOHATOB, (pocharoB. OOpa3libl cTeKIa, KEPAMHUKH, IIEMEHTA.
Jlabopatopubie onbIThl. [lonryduenue, cobupanue U pacrio3HaBanue Bojopoaa. MccnenoBanue NoOBEpXHOCTHOTO HATSKEHUS BOJIBI.
PacTBopenue mnepmaHraHata Kajius WIM MEIHOTO Kyrnopoca B Boje. ['maparaunus oOe3BokeHHoro cyihbdara memu (II).
N3roTtosienue runcoBoro ormneyatka. O3HAKOMIICHUE C KOJUIEKIMEH OBITOBBIX (UIBTPOB U U3YUEHUE MHCTPYKIIMH JTIOMAITHETO
ObITOBOrO puibTpa. O3HAKOMIIEHHE C COCTaBOM MHUHEpalIbHOW BOAbl. KauecTBeHHas peakuus Ha TajloreHu1-uoHsl. [lomydyenue,
cobupaHue U pacno3HaBaHue KUcIopoja. ['opeHue cepbl Ha Bo3ayxe U kuciopoze. CBoilcTBa pa30aBiIeHHON CEPHOUN KUCIIOTHI.
N3yuenue cBoiicTB ammuaka. Pacrno3naBanue cosneii ammoHusi. CBOMCTBAa pa30aBiIeHHON a30THOM KHUCIOTHL. B3ammonenicTBue
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI ¢ Meabto. Pacno3naBanue ¢docdartoB. ['openne yras B kuciopoje. [lomydenwue,
coOupaHue U pacro3HaBaHUE YreKHUCoro raza. [lonyueHne yroapHON KUCIOTHI U U3ydeHue ee cBoMCTB. [lepexon kapOoHaTa B
rugpokapooHar. Paznoxenue runpokapOonara Hatpus. [lonyueHne KpeMHEBON KUCIOTHI M U3yU€HHUE €€ CBOMCTB. IlpakTukym
«CBolicTBa coenuHeHud HemetawioB» llpakTuueckass pabora. PemieHue skcnepuMmeHTanbHbIX 3a1ad no Tteme «llonrpymnmna
rasioreHoBy. I[IpakTuueckast pabora. Pemenue skcnepuMeHTanbHbIX 3a1ad no teme «lloarpynma kucnoponaa». Ilpaktuueckas
pabora. Pemenue »sKkcrnepuMeHTambHBIX 3amad 1o Teme «lloarpymma azota». IlpakTtuueckass pabGorta. Pemenue
AKCIIEPUMEHTAIbHBIX 331a4 1o TeMe «Iloarpynna yrnepona». [Ipaktuueckas padora. Ilonyuenue, cobupanue u pacrno3HaBaHue
ra3oB. Kparkue cBeieHUs1 00 OpraHn4ecKuX COeIMHEHUSX

Tema 5. Kpatkue cBegeHust 00 OpraHu4eCcKUX COCTMHEHUAX (4 9)

YraoeBonagopoasl. Heoprannueckne M OpraHM4eCKUE BEIIECTBA. YTJIEBOAOPOAbl. MeTaH, 3TaH, MponaH Kak
MpeAesibHbIE  YIIeBOAOPOAbl. OTWUJIEH U AaleTWIEH KaK HempeaeibHble (HEHACBILEHHbIE) YIJIEBOAOPOAbl. [ opeHue
YIJIEBOOPOAOB. KauecTBEHHbIE peakUMM Ha HENpenesibHbIe coenuHeHus. Peakuus nerunpupoBanus. Kucnoponcoaepikamue
OpraHUYeCcKUEe COCAMHEHUS. OTHWIOBBIM CIUPT, €ro MojlydeHue, NpuMeHeHue u (usuonorunueckoe naerctsue. TpexaTOMHBIN
cnupT rauuepud. KauecTBeHHas peakiMsi Ha MHOTOATOMHBIE CHUPTHL. YKCYCHas, CT€apUHOBAs U OJEUMHOBAs KHUCIOThI —
MpeCTaBUTENN Kilacca KapOOHOBBIX KHUCIOT. Kupel. Mbuia. A3oTcoaepikamiie OpraHWYecKWe COCTUHEHUS. AMHHOTPYMIIA.
AMHHOKHCIIOTBL. AMUHOYKCYCHasl KUCIIOTa. benku (mpoTenHsl), UX PYHKIUU B )KUBBIX Oopranu3Max. KauecTBeHHbIE peakiui Ha
oenku. Jlemonctparuu. Moenu MOJIEKyJl MeTaHa, dTaHa, IPOIaHa, dTUJICHA U alleTWiIeHa. B3anmoselicTBrue aTuieHa ¢ OpoMHOMN
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BOJIOM M pacTBOpOM IepMmaHraHata kamus. OOIMEe XUMHUYECKHME CBOMCTBA KHUCJIOT Ha MPUMEPE YKCYCHOM KHCIOTHI.
KauecTBeHHas peakuus Ha MHOroatroMHble crupThbl. JlabopaTopHbsie ombIThl. KadecTBeHHble peakuuu Ha Oenku. OOoOIieHne
3HAHUM MO XMMHHM 32 Kypc OocHOBHOW mikojibl. [loaroroBka k OI'D. Ilepmonmueckmii 3akoH u Ilepuoamueckas cucrema
xuMuueckux sneMeHToB . . MenaeneeBa. ®u3nueckuil CMbICI TOPSIAKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB MEPUOAA U TPYIIIIHI.
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB 3JIIEMEHTOB M UX COCOUHEHHN B MEPUOJAX U TPYIINAX B CBETE MPEICTABICHUN O CTPOEHUU
aTOMOB 3JIEMEHTOB. 3HaueHue [leproamueckoro 3akoHa. Buapl XMMHUYECKUX CBSI3€M M THUIIBI KPUCTAJUIMYECKHX PEIIETOK.
B3auMocBs3b cTpoeHus U CBOMCTB BeliecTB. Kinaccudukaiuss XMMUYECKUX Peaklyid Mo pa3IuyHbIM MpU3HaKaM (YUCIO U COCTaB
pearupyronmx u o0pa3yromuxcs BEMIECTB; HaJTU4Ke TpaHullbl pa3jena ¢asz; TeroBol d3OQeKT; u3MEHEHNE CTETIEHEH OKUCIICHUS
aTOMOB; MCIOJIb30BaHUE KaTalu3aTopa; HampaBlieHWE MpoTekaHusi peakuuu). CKOpOCTh XUMHUYECKUX PEakluil v (QakTopsl,
BIIMsAIOIIME Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIUN U CIIOCOObI CMEILIEHUsI XUMHUYECKOTO paBHOBecHd. [IpocThie U cioKHbIe
BellleCTBA. MeTaiibl 1 HEMeTalUIbl. ['eHeTHuecKue psAabpl MeTalia, HeMeTalla U IepexoaHoro Meramuia. OKCHIbI U THIPOKCUIBI
(ocHOBaHUs, KUCIOTHI, aMPOTEpHBIE TUIPOKCUIBI), colid. X cocTaB, kinaccudukaus U o01me XMMUYECKUEe CBOMCTBA B CBETE
TEOPHH SJIEKTPOJIUTUYECKON JUCCOLNALINH.

OcHOBHBbIE IOHATHS XUMHHU (YPOBEHL AaTOMHO-MOJIEKYJISPHBLIX NMpeacTaBJIeHMi)

[Ipenmer xumuu. MeToabl TO3HAHUST B XUMHUU: HAONIOJEHUE, DKCIEPUMEHT, u3MepeHue. VCTOUHUKHM XUMHYECKOUH
nH(popMaIuu: ee MoayueHHe, aHAIN3 U TIPEACTABICHUE €T0 Pe3yIhbTaTOB, XUMHUUYecKas auTeparypa, UHTepHer.

Yucrteie BemecTtBa U cMecu. Ouunctka BemiecTB. [IpocThie U CIIOKHBIE BellecTBa. MeTallsibl U HEMETaulbl. XHUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyja. 3HAKM XMMHYECKHX DJIEMEHTOB. XuUMHUecKas (Gopmyna. BaaeHTHOCTh XUMHUYECKHX JJIEMEHTOB.
CocraBienue Gopmya OMHAPHBIX COCAMHEHUM IO BaJIGHTHOCTH aTOMOB XMMHUYECKHX AJIEMEHTOB M OMPEJCIICHHE BAJICHTHOCTH
aTOMOB XMMHUYECKHUX JIEMEHTOB 110 (popMyJiaM OMHAPHBIX COCTMHCHUM.

OtHocuTenbHas atToMHas Macca. OTHOCUTENbHAsE MOJIEKYJIApHasi Macca. MaccoBas J0Jisi XUMHUECKOTO JIEMEHTA B CJIO’KHOM
Benlectse. KonnuectBo BemecTBa. Mosib. MossipHas Mmacca U MOJISIpHBI 00BEM.

du3nyecKre SABICHUS U XUMUYECKUE peakuuu. [I[pu3Haku u yClioBUSI NPOTEKAHUS XUMUYECKUX PEAKINM. 3aKOH COXPaHCHUS
MacChl BEIIECTB NMPU XUMUUECKUX Peaklusax. XuMuueckue ypaBHeHus. KoapuiiueHTsl B ypaBHEHUAX XUMUUECKUX PEAKIIUM KaKk
OTHOIIICHUS KOJIMUECTBA BEILIECTB, BCTYMAIOIIMX U 00pa3yroIIUXCs B pe3yibTaTe XUMHUUECKON peakiuu. [IpocTeiinme pacyéTsl
110 YPAaBHEHUSIM XUMHYECKUX PEaKIUH.

OCHOBHBIE KJIACChl HEOPTaHMYECKUX coeauHeHni. HoMenkiarypa neoprannueckux Bemiects. Kucnopon. Boznyx. I'openue.
Oxcunpl. Oxcunpl MeTauioB U HemetauioB. Bomopona. Boma. Oumctka Boabl. Aspanus Boabl. B3aummoneicTBue BOIBI C
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OKCHJIaMH METaJUIOB W HeMeTawioB. KuciorTel, kmaccudukanuss ¥ CBOMCTBAa: B3aMMOJCHCTBHE C MeETalIaMH, OKCHIAMU
MeTaiioB. OcHOBaHMsI, KIACCU(PUKAIIMSA M CBOMCTBA: B3aMMOJEUCTBUE C OKCHUIAMH HEMETAJIOB, KUCIOTaMU. AMQOTEPHOCTb.
KucnorHo-ocHoBHbIe nHAMKATOPBL. Cosn. CpenHue conu. B3anMmoaeincTere coneil ¢ MeTaiaMu, KUCI0TaMu, mmenodyaMu. CBs3b
MEXKy OCHOBHBIMU KJIACCAMU HEOPTaHMYECKUX COEAUHEHUM.

[lepBoHauanbHBIE MPECTABICHUS O €CTECTBEHHBIX CeMeCTBax (rpymmax) XMMUYECKUX DJIEMEHTOB: LIEJIOYHbIE METaJUIbl,
rajoreHBI.

Ilepuoanyecknii 3aKOH U MEPHOAMYECKAA cUCTeMa XUuMHuYecKux 3jaeMeHToB /I. M. MenaeaeeBa. CTpoeHune Benecrsa

[lepnognuecknil 3akoH. VICTOpHsT OTKpBITHUS NEPUOAMYECKOTO 3aKOHA. 3HAYEHHE MEPUOJMYECKOTO 3aKOHa [JISl Pa3BUTHS
HayKH.

[lepuonnueckas cucTeMa KakK €CTECTBEHHO-HayuyHas Kiaccu(UKanus XUMHUYECKMX 3JIeMEeHTOB. TalOnuuHas Qopma
MPEACTABICHUS KIAcCU(PUKAUM XUMHUYECKHX 3JeMeHTOB. Crtpykrypa Tabmuubl «lleproguyeckas cucremMa XHUMHYECKUX
sanemeHToB J{. 1. MenaeneeBay. @u3nueckuili CMbICI TOPSAIKOBOrO (ATOMHOT0) HOMEpa, HOMepa Mepruoia U HoMepa rpymnibl (A71s
AJIEMEHTOB A-TpYIIII).

Crtpoenue aToMa: siAPO U ANIEKTpOHHAsA 000s0uka. COCTaB aTOMHBIX sIIEp: MPOTOHBI M HEUTPOHBI. M30TOMBI. 3aps1 aTOMHOTO
AJ]ipa, MaCCOBOE YMCJIO U OTHOCUTEINIbHASI aTOMHAas Macca. JJEKTPOHHAs 000JI0UKa aToMa. DJIEKTPOHHBIE CIIOM aTOMOB 3JIEMEHTOB
MaJibIX IEPUOJOB.

XrAMHUYECKas CBSA3b. OJIEKTPOOTPULATEIBHOCTh aToMOB. KoBaslleHTHas HenossipHas M MOJSIpHAs cBs3b. oHHas CBSA3b.
BasleHTHOCTB, CTENEHb OKUCIICHHUS], 3apsi]i NOHA.

MHoroo0pasue XMuMHYECKUX PeAKIUM

Knaccudukanus XUMUYECKMX peakUui: peakldyd COEAMHEHHUS, pa3joKEHUs, 3aMelIeHHs, OOMEeHa, IK30TEepMHUYECKUE,
HHI0TEPMUYECKUE, OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE, HEOOpaTUMBbIE, 0OpaTUMBIE.

CKOpOCTh XUMUUECKUX peakiunil. @aKkTOphbl, BIHUSIOIINE HA CKOPOCTh XUMUYECKUX PEAKIU.

PacTBOpbl. DnekTponutrdeckass TUCCOIMALMA. DIEKTPOJUTHI U HEIEKTPAUThl. KaTnoHusl 1 aHMOHBL. J[uccouuanus coJei,
KHCJIOT 1 OCHOBAaHUI B BOJHBIX pPacTBOpax. Peakiny HOHHOTO 0OMEHA B pacTBOpax 3J1EKTPOJIUTOB.

MHorooopa3ue BeliecTB

EcTecTBeHHbIE ceMEICTBA XUMUYECKUX 3JIEMEHTOB METANIOB U HeMeTasuioB. O0111as XapakTepUCTUKAa HEMETAIIIOB HA OCHOBE
UX TIOJIO)KEHUS B MEPUOJMUYECKON cHCcTeMe. 3AKOHOMEPHOCTU M3MEHEHUs (PU3HYECKUX U XUMHUYECKUX CBOMCTB HEMETAJJIOB —
MPOCTHIX BEIIECTB, UX BOJIOPOJHBIX COECIUHEHUM, BBICIIUX OKCHUJOB U KUCIOPOACOAEPKAIIUX KHUCIOT Ha MPUMEpPE JIEMEHTOB
BTOPOTO U TPETHETO NEPHOOB.
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0611135[ XapaKTCPUCTUKA MCTAJIJIOB HAa OCHOBEC HX IIOJIOKCHHUA B HepI/IOI[H‘-IeCKOI)'I CHCTCMC. BaKOHOMepHOCTI/I HU3MCHCHUA

bu3MYECKUX M XUMHUYECKUX CBOMCTB METAJUIOB — MPOCTHIX BEIIECTB, UX OKCHIOB U THAPOKCHIOB Ha MPHUMEPE SIEMEHTOB
BTOPOTO M TPETbero mnepuoaoB. AmdboTrepHble coequHeHus amoMuHus. OOmias XapaKTepUCTHKA JKeje3a, €ro OKCHUAOB U
T'MJIPOKCHJIOB.

3KCHCDI/IMeHTaJIbHaH XUMUHA

Ha HN3YyUCHHUC JOTOro pasaciia HC BBIIACIACTCA KOHKPCTHOC BPCMs, IIOCKOJIBKY XUMHYECKUMN OKCIICPUMCHT SABJIACTCA
00s3aTeILHOM COCTaBHOM 4YacThIO KaXXa0oro Hn3 pas3nacioB IIPpOrpaMMel. Pa3I[eJI€HI/Ie na60paTopH0r0 OKCIICPUMCHTA Ha
IMPAKTUICCKUC 3aHATUA U Ha60paT0pHBI€ OIIBITBI U YTOYHCHHC HUX COIACPKAHUA IMPOBOIATCA aBTOPAMHU pa60‘II/IX ImporpamMm I10
XUMHHU OJIA OCHOBHOM IIKOJIBI. BapI/IaHT KOHKPCTHU3aAllMU XUMHNYCCKOT'O 3KCIICPUMCHTA U PACIIPCACIICHUA €T0 I10 y‘{e6HBIM TCMaM
HpI/IBeI[éH B IIPUMCPHOM TEMATHUYCCKOM IJIAHUPOBAHUU.

ILs1anupyemMble pe3yabTAaThl OCBOCHUS KYypCa

OCHOBHBIE MOHITHSL XUMUU (YPOBEHb ATOMHO-MOJEKYISIPHBIX MPEICTABICHU)

BpinyCKHUK HAy4YUTCS:

* ONKUCHIBATh CBOMCTBA TBEPBIX, KUJKHUX, TA3000pa3HBIX BEIIECTB, BBIJICISAS UX CYIIECTBEHHBIC MPU3HAKHY;

* XapaKTEepHU30BaTh BENIECTBA 10 COCTABY, CTPOCHHUIO U CBOWCTBAM, YCTAHABIMBATH MPUYMHHO-CIICICTBEHHBIE CBSI3H MEXKIY
JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* PacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MOHATHMN «aTOM», «MOJIEKYJIA», «XUMHUUYECKHUMI JIIEMEHT», KIIPOCTOE BELIECTBOY,
«CJI0’KHO€E BEILIECTBO», «BAJICHTHOCTD), UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHUH;

* n300pakaTh COCTaB MPOCTEHIMX BEHIECTB C TMOMOIIBI0 XUMHUYECKUX (OPMYNT M CYIIHOCTh XUMHUYECKHX PEAKIUN ¢
MIOMOILBI0 XUMUYECKUX YPABHEHUN;

* BBIYMCIIATh OTHOCUTEJIBHYIK) MOJIEKYJIIPHYKO M MOJISIPHYKO MacChl BELIECTB, a4 TAKXKE€ MACCOBYIO JIOJIO XHUMHUYECKOIO
3JIEMEHTA B COCAMHEHUSX JJIs1 OLIEHKU UX MPAKTUYECKON 3HAYUMOCTH;

* CPaBHUBATH IO COCTABY OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJ1acCU(PUITUPOBATh OKCHUJIBI U OCHOBAHMS IO CBOMCTBAM, KUCIIOTHI U COJIU IO COCTARY;

* ONKUCHIBATh COCTaB, CBOMCTBA M 3HadueHHUE (B MPUPOAEC M MPAKTUUYECKOW IEATEIHHOCTH 4YeOBEKa) MPOCTHIX BEIIECTB —
KUCJIOPOJIa U BOAOPO/IA;

* 1aBaTh CPABHUTEJIBHYIO XapaKTEPUCTUKY XMMHUYECKUX SJIEMEHTOB M BAXKHEHIIMX COCIMHEHHI €CTECTBEHHBIX CEMEUCTB
LIEJIOYHBIX METAJJIOB U FaJIOTEHOB;
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* M0JIb30BATHCS JTAOOPATOPHBIM 000PYOBAHUEM U XMMHUYECKOU MOCYI0M;

* IPOBOJIUTH HECJIOXKHBIE XUMHUYECKHE ONBITHI W HAOMIONCHUS 3a HM3MEHEHUSMH CBOMCTB BEHIECTB B IIPOIECCE UX
MIPEBPAIICHHI; COOIOAATH MPABIIIa TEXHUKHA O€30MTaCHOCTH MPHY TPOBEICHUN HAOIIOCHUH U OTBITOB;

* pa3IM4aTh IKCIEPUMEHTAIBLHO KUCIOTH U MIETOYH, MOJIb3YsCh HHANKATOPAMH, OCO3HABATh HEOOXOIUMOCTh COOJIIOICHUS
Mep 0€30IMacCHOCTH MPU OOPAIICHUH C KUCIOTaMHU U IIEJI0YaMHu.

BBINyCKHUK MOJIYYUT BO3MOKHOCTb HAYUUTHCS:

* IPaMOTHO OOpaIaThCsl C BENIECTBAMHU B MIOBCEAHEBHON KU3HU;

* 0CO3HaBaTh HEOOXOJIUMOCTh COOIOJICHUS TPABHJI JKOJOTMYECKH OE30IMacCHOTO IMOBEICHHUS B OKPYIKAIOIIEH MPHUPOIHOM
cpene;

* IOHUMAaTh CMBICII U HEOOXOJUMOCTb COOJIIOJICHUS MPEANUCAHUMN, MpeAiaraéMblX B HHCTPYKIMSAX IO HCIOJIb30BaHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUH U JIP.;

* CIO0JIb30BaTh MPUOOPETEHHBIC KIIFOYEBbIE KOMIETEHTHOCTH MPU BBHIMOJHEHUH UCCIEA0BATEIBLCKUX MPOEKTOB MO U3YUYEHUIO
CBOMCTB, CLIOCOOOB IMOJTYUYCHHS U paclio3HABaHUS BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YSl CPEACTBA YCTHOW U MUCHhbMEHHOW KOMMYHHKAIIMH MPU padboTe
C TEKCTaMU y4eOHHMKA U JTOMOJHUTEIBHON JIUTEPaTypOi, CIIPABOYHBIMU Ta0IUIIAMU, MIPOSIBIIATH TOTOBHOCTh K YBaXXEHUIO MHOM
TOYKH 3pPEHUS MPU 0OCYKJICHUH PE3yJIbTaTOB BBITIOJIHEHHOUN padOThI;

* 00BEKTUBHO OIICHUBATh HH(OPMAIIUIO O BEIIECTBAX U XMMUYCCKHUX MPOoIieccax, KPUTHUSCKH OTHOCUTHCS K TICEBIOHAYIHOM
nHpopMaruu, HeoOPOCOBECTHOM PEKIIaMe, KaCcaroIIeiCcs NCIIOIb30BaHUS PAa3IMYHBIX BEIICCTB.

IleproanyecKrii 3aKOH M IIEpUOANYCSCKas cucTteMa xumMudeckux 31eMeHToB . 1. MenpaeneeBa. CTpoeHHE BEIIECTBA

BrinyckHuK HayuuTcs:

* KJacCU(PUITMPOBATh XHMHYECKHUE JJIEMEHTHI HA METaJUIbl, HEMETaJUIbl, AJIEMEHTBhI, OKCHABI M THAPOKCHIBI KOTOPBIX
aM(oTepHBI, 1 HHEPTHBIC JIEMEHTHI (Ta3bl) JJIsl OCO3HAHUS BAXKHOCTH YIIOPSAI0YCHHOCTH HAYIHBIX 3HAHUM;

* pacKpbIBaTh CMBICH nepuoanyeckoro 3akona . I. Menpaeneena;

* OMKCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO (POPMY MEPUOIUUECKON CUCTEMbl XUMUYECKUX IJIEMEHTOB;

* XapaKTEpHU30BaTh COCTAB ATOMHBIX SIAEP U PACIPEICIICHUE YUCIIA SJIEKTPOHOB IO SJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX
3JIEMEHTOB MaJIbIX MEPUOIOB NMEPUONUECCKON CUCTEMBI, & TAKKE KaJUs U KaJIbI[Us;

* pa3nuyaTh BUJIbl XUMUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISPHYIO, KOBAJEHTHYIO HEMOJSIPHYIO U METAIIIMYECKYIO;

* U300paKaTh JIEKTPOHHO-UOHHBIEC (POPMYIIBI BEIIECTB, 00pa30BAHHBIX XMMUYECKUMU CBSI3SIMU PA3HOTO BU/IA;
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* BBISIBJIAITh 3aBUCUMOCTDH CBOMCTB BEIIIECTB OT CTPOCHHS UX KPUCTAJTUIMYECKUX PEUIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX,
METAINTNYECKUX;

* XapaKTEepPU30BaTh XUMUYECKHUE DJIEMEHThI U UX COCJIMHEHHS HA OCHOBE IMOJIOKEHUS AJIEMEHTOB B MEPUOIUUECKON CUCTEME U
0COOEHHOCTEM CTPOEHUS X aTOMOB;

* ONUCBIBaTh OCHOBHBIE 3Tamnbl OTKpbITHSA [l. 1. MeHaeneeBbiM NEepUOANYECKOTO 3aKOHA W NEPUOJMYECKOM CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB, )KM3Hb 1 MHOTO00Opa3HYI0 HAYUHYIO JESITEIbHOCTh YUEHOTO;

* XapaKTEpPU30BaTh HAYYHOE W MHPOBO33PEHUYECKOE 3HAUYECHHUE MEPUOAUYECKOrO0 3aKOHA W NEPUOJMYECKON CHCTEMBI
xuMudeckux aiemeHnToB 1. . Menneneena;

* 0CO3HABAaTh HAy4YHbIE OTKPBITUSA KaK pe3yJbTaT JJIUTEIbHBIX HAOIIOACHHM, OMBITOB, HAYYHON MOJIEMHUKH, MPEOOJICHHUS
TPYAHOCTEN U COMHEHUM.

BrIMyCKHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCS:

* 0CO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JJIs1 MPAKTUYECKON JEATEIbHOCTH YETIOBEKa,;

* OMKCHIBATh U3YUYEHHBIC 0OBEKTHI KaK CUCTEMBbI, IPUMEHSISI JJOTUKY CUCTEMHOIO aHAJIN3a;

* MPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOJUYECKON CHUCTEMbl XHUMHYECKHUX DJIEMEHTOB JUIsi OOBSICHEHUS U
MIPEJIBUJICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh MH(POPMAIIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YITyOJeHUsI 3HAHUM 00 UCTOPUM CTAHOBJICHUS] XUMUYECKOU
HayKH, €€ OCHOBHBIX MOHSTUI, IEPUOJINYECKOTO 3aKOHA KAK OJHOTO M3 BAXKHEHIINX 3aKOHOB MPUPOJIbI, & TAKKE O COBPEMEHHBIX
JOCTUKEHUSX HAYKH U TEXHUKH.

MHoroob6paszue XUuMUYECKUX PeaKInn

BrinyckHuK HayuuTcs:

* O0BSCHATH CyTh XUMUUYECKHX MPOIIECCOB U UX MPHUHIMIHAIBHOE OTJINYUE OT (PU3NUECKUX;

* Ha3bIBATh MPHU3HAKHU U YCIOBUS MIPOTEKAHHSI XUMUYECKUX PEAKIUN;

* YCTAHABJIMBATh MPUHANIC)KHOCTh XMMHUUYECKON pPEaKIUU K OMNPENEIEHHOMY THUITy MO OJHOMY M3 KJIaCCU(UKAIIMOHHBIX
MPU3HAKOB: 1) MO YKCIYy U COCTaBY UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIUU (PEAKIIUU COCAUHEHUSI, Pa3I0KEHUs, 3aMEIICHUS
1 oOMeHa); 2) MO BBIACICHUIO WJIU TOTJIOMICHUIO TEIJIOTHI (PEAKIUK SK30TEPMUUYECKUE U SHIOTEPMUYECKHE); 3) M0 U3MEHEHUIO
CTETICHEW OKUCIICHHS XUMHUUYECKUX DJIEMEHTOB (pEaklUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC); 4) MO OOpaTUMOCTHU Tpoliecca
(peakuuu oOpaTUMbIE U HEOOPATUMBIE);

* Ha3bIBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKUX PEAKITU;

* Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEIEHUE XUMHUYECKOTO PAaBHOBECHS;
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* COCTABJISATh YPABHEHUS DJEKTPOJIUTUUYECKOW AMCCOLIMAIMU KUCIIOT, IIEJIOYEH, COJIel; MOJIHBIE U COKpalIEHHBIE MOHHBIE
ypaBHEHUS peakivii 0OMEeHa; ypaBHEHHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU;

* POTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEaKIuid mo (GopMysiam/Ha3BaHUSAM HUCXOJHBIX BEIIECTB; OMPEAEIATh UCXOIHBIC
BEIIECTBA MO (hopMyJiamM/Ha3BaHUSAM IIPOYKTOB PEaKIIUU;

* COCTaBJISITh YPABHEHUSI PEAKIIMM, COOTBETCTBYIOUIUX MOCIEAOBATEIBHOCTU («IIETIOYKE)») MPEeBpAIlleHUI HEOPraHMYEeCKUX
BEILIECTB PA3JIUYHBIX KJIACCOB;

* BBISIBIIAATHh B IIPOLIECCE DKCIIEPUMEHTA TPU3HAKU, CBUAECTENBCTBYIOIINE O MPOTEKAHUU XUMUYECKOU PEaKIUU;

* IPUTOTOBJISATH PACTBOPHI C ONMPEIECTEHHON MACCOBOM 10N PACTBOPEHHOTO BEIIECTBA;

* ONPEIETATh XapaKTep CPebl BOJAHBIX PACTBOPOB KHUCIIOT U HIEIOYEH 110 U3MEHEHUIO OKPACKU UHAUKATOPOB;

* POBOJIUTHh KAUYECTBEHHBIC PEAKIIMH, MOATBEPKIAIOIINE HAMYUE B BOJAHBIX PACTBOpaxX BEIIECTB OTJEIbHBIX KaTHOHOB U
AHUOHOB.

BrINMyCKHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS:

* COCTaBJISITh MOJIEKYJISIPHBIE U TIOJIHBIC MOHHBIE YPaBHEHUSI IO COKPAIIEHHBIM HOHHBIM YPABHEHUSIM;

* MPUBOJUTH TPUMEPHI PEAKIUMA, TOATBEPKIAIOIMIMX CYIIECTBOBAHUE B3aWMOCBSI3M MEXIYy OCHOBHBIMH KJlacCaMH
HEOPraHUYECKUX BEIICCTB;

* IPOTHO3UPOBATH PE3YJIbTAThl BO3ACHCTBUS PA3IUYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKON PEaKIINu;

* POTHO3UPOBATH PE3YJILTATHI BO3JICHCTBUS PA3IMYHBIX (DAKTOPOB HA CMEIICHIE XUMUUYECKOTO PABHOBECHS.

MHoroo6pasue BeliecTB

BrinyckHuK HayuuTcs:

* OMPENEIATh MPUHAJICKHOCTh HEOPTAHMUECKUX BEIIECTB K OJIHOMY M3 M3yUYEHHBIX KJIACCOB/TPYII: METAJIbI K HEMETAJLIIBI,
OKCHU/Ibl, OCHOBaHUs, KUCJIOTHI, COJIH;

* COCTaBIISATH (DOPMYJIIBI BEIIECTB O X HA3BAHUSIM;

* OMpEENSATh BAJICHTHOCTh U CTENIEHb OKUCJICHUS DJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTaHWYECKUX COCAMHEHUN MO BAJCHTHOCTAM U CTEMEHSM OKHCICHHUSI AJIEMEHTOB, a TakKXe
3apsijiaM MOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KUCJIOT, OCHOBAHHI U COJICH;

* O0BSACHITH 3aKOHOMEPHOCTH U3MEHEHUS (DU3NUECKUX U XUMUUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METANIOB M HEMETAILJIOB)
Y WX BBICHIUX OKCHJIOB, 00pa30BaHHBIX DJIEMEHTAMU BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XUMUUYECKUE CBOMCTBA, XapaKTEPHBIC JIs IPYIINT OKCUOB: KMCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;
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* Ha3pIBaTh OOIME XWMHUYECKHE CBOWCTBA, XapaKTEPHBIC JISI KAKIOTO W3 KIACCOB HEOPTaHWYECKUX BEIIECTB: KUCIOT
OCHOBaHMUI COJIEH;

* IPUBOJIUTH MPUMEPHI PEAKIUH, MOATBEPKAAOIMX XUMHUUYECKHE CBOMCTBA HEOPraHWYECKHUX BEIIECTB: OKCHJIOB, KHCIOT,
OCHOBAHHUM U COJICH;

* ONPENETATh BEMIECTBO-OKUCINUTEID U BEIIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBJISATh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN OanaHc (151 H3yUYEHHBIX pEaKIIfii) Mo MpeII0KeHHBIM CXeMaM PeaKIui;

* IPOBOJIUTH JIA0OPATOPHBIE OMBITHI, MOJTBEPKAAIONIUE XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
BEILIECTB;

* IPOBOJIUTH JIA0OPATOPHBIE OMBITHI MO TMOJIYYEHUI0O M COOMpPAHHMIO Ta3000pa3HbIX BEIIECTB: BOAOPOJA, KHUCIOpOa,
YIJIEKUCIIOTO ra3a, aMMHUaKa; COCTABIIATh YPABHEHUSI COOTBETCTBYIOIINUX PEAKIIHM.

BpInyCKHUK NMOJIYYUT BO3MOKHOCTDh HAYUYUTHCS:

* IPOTHO3UPOBATH XUMHUUECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOCHMUS;

* MPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBISITH OKUCIUTEIbHBIE WM BOCCTAHOBUTEIBbHBIC CBOWCTBA C YYETOM
CTETIEHEN OKUCIICHHS AJIEMEHTOB, BXOIAIINX B €r0 COCTAB;

* BBISIBJISITh CYILIECTBOBAHME TCHETUYECKOM B3aWUMOCBS3M MEXIY BEIIECTBAMU B PAdY: MPOCTOE BEIIECTBO — OKCHII —
TUIPOKCUI — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPHUPOBAHHBIX CEPHOM U a30THON KHUCIIOT;

* IPUBOJUTH TIPUMEPHI YPAaBHEHUHN PEaKIMid, JEKAIIUX B OCHOBE MPOMBIIIJICHHBIX CIIOCOOOB MOJTYYEHUS aMMHaKa, CepHOM
KHUCJIOTBI, YyT'yHa U CTAJIH;

* OMUCHIBATh (PU3UYECKUE U XUMHUECKHUE TPOIECCHI, SBISIFOITUECS YaCThIO KPYTOBOPOTA BEIIECTB B MPUPO/IE;

* OPraHU30BbIBATh, NPOBOAUTH YUYEHUUYECKHE IIPOEKTHI II0 MWCCICAOBAHUIO CBOMCTB BEIIECTB, HMEIOIIUX BaXKHOE
MIPAKTUYECKOE 3HAYCHHUE.

BrinyckHHK Ha 6a30BOM YPOBHE MOJYYUT BOZMOKHOCTh HAYUUTHCS:

—  WUIIOCTPUPOBATh Ha MPUMEpPAxX CTAHOBJIEHUE W ABOJIOLMI0O XMMUM KaK HAyKH Ha Pa3IMYHBIX MCTOPUYECKHX ATalax ee
pa3BUTHS,

— UCIOJb30BaTh METOAbl HAYYHOTO IIO3HAHHUS TMPH BBHITIOJHEHUU MPOEKTOB M Y4YEOHO-HCCIIEA0BATEIbCKUX 3a7ad 10
M3YUYEHHIO CBOMCTB, CIOCOOOB MOJYUYECHUS U PACIIO3HABAHUS BEIIECTB;
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OOBSCHATh TPUPOAY U CIOCOOBI OOpa30BaHUSI XUMUYECKOW CBSI3W: KOBAJICHTHOW (TTOJISIPHOM, HEMOJISIPHOM), MOHHOM,
METAJUIMYECKOU, BOJOPOIHON — C LENBIO ONPEAECIEHNS XUMAYECKON AKTUBHOCTH BEILIECTB;
YCTaHABIIMBATh FT€HETUYECKYIO CBA3b MEXKY KIIACCAMHU HEOPTAHUYECKUX BEIIECTB

yCTaHaBJIMBATh B3aUMOCBA3M MKy haKTaMu U TEOpUEH, MPUUUHON U CIIECTBUEM MIPU aHAIU3E MPOOJIEMHBIX CUTYallui U
000CHOBaHUYU TPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMHUYECKUX 3HAaHUHN

TemaTnueckoe IJIAaHUPOBAHUC 8 KJ1acc

Ne | Pazgen xkypca ITo aBTropckon | [Io pabouei
nporpamme mporpamme
( KOJIMYEeCTBO YacoB) | (KOJUYECTBO YACOB)

1 | Beenenue 4 4

2 | Tema 1. ATOMBI XUMHUYECKHX AJIEMEHTOB 9 9

3 | Tema 2. IIpocThie BemecTBa 6 6

4 | Tema 3. CoequHeHNST XUMHUYECKHUX DJIEMECHTOB 14 14

5 | Tema 4. VI3aMeHeHUs1, MPOUCXOIAIINE C BEIIECTBAMU 12 12

6 | Tema 5. [Ipaktuxym 1 «lIpocreiinue onepaiuu ¢ BEIIECTBOMY 7 3

7/ | Tema 6. PactBopenue. PactBopsl. CBOICTBa pacCTBOPOB JIEKTPOJIIUTOB 18 20

Uroro 70 68
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KonuuectBo 3aINIAHUPOBAHHBIX KOHTPOJIbHBIX U IIPAKTUYICCKUX pa60T

No KoHnTtponbHas pabora

1 KonTponbnas pabota Nel 1o TeMe «ATOMBI XUMHUUECKHX 3JIEMEHTOB)

2 KonTponbnas padota Ne2 no teme «CoennHEHUSI XUMUYECKUX SJIEMEHTOBY

3 KontponbHas pabota Ne3 o teme «M3MeHeHUs, TPOUCXOISIINE C BEIIECTBAMI)

4 KontponbHas pabota Ned4 o teme «PactBopenue. PactBopsl. CBoMCTBa pacTBOPOB JIEKTPOIUTOBY
[TpakTnueckue paboThI

1 Nel. ITpr3Haku XMMHUYECKUX peaKUid

2 Ne2. Ilpu3Hakym XMMUYECKUX pEaKIUN

3 No3. [IpuroroBiieHrE pacTBOpa caxapa U ONPEAECICHHE MaCCOBOM JOJIM €r0 B PaCTBOPE
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TemaTu4eckoe njiaHupoBanue 9 Kiace

Paznen kypca

Ilo aBTOPCKOU
nporpamme
(KOJIMYECTBO 4acoOB)

ITo
mporpamme
(KOJTMYECTBO YacoB)

paboueit

1 | Beeaenue. OOmiasi xapakTepUCTHKAa XHMHUYECKHUX JJIEMEHTOB U XHUMHUYecKux | 11 11
peakiuii. Ilepronuueckuit 3akoH u Ilepuoamdeckas cucreMa XUMHYECKHX
anemeHToB [l. 1. MeHnpaeneeBa
2 | Tema 1. MeTainl 14 15
3 | Tema 2. Hemeramisl 24 27
4 | Tema 3. Kpatkue cBefieHus1 00 OpraHMYeCKUX COETMHEHUX 4 4
5 | Tema 4 OGo01eHNEe 3HAHUH TI0O XUMHUH 32 KypC OCHOBHOM mIKOJbI. [ToaroToBka k | 8 11
ors
Hroro 70 68
Hroro 3a 8-9 kiacc 140 136
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KonuuectBo 3aINIAHUPOBAHHBIX KOHTPOJIbHBIX U IIPAKTUYICCKUX pa60T

KounTtposabHasi padora

|H%

Kontponbhast pabora Nel mo teme «Bpenenue. OOmas xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB U XUMHUECKUX
peakumit. [lepuonnuecknii 3axoH u [lepuoanueckas cucrema xumudeckux 3ieMeHToB J[. 1. Menneneesa»

KontponbHas pabota Ne2 o Teme «MeTamiph»

KontponbHas pabota Ne3 o teme «Hemeraniby

[N

KontponbHas pabora Ne4. Tpenunr-rectupoBanue no Bapuantam OI'D Nponuisix JeT U JEMOBEPCUH.

IIpakTnueckas padora

-

[IpakTuyeckas padbora Nel. PermieHue SKCIEepMMEHTAIBHBIX 3a7a4 HA PACIIO3HABAHUE U TMOJIYYECHHE COCAMHEHUMN
METAJIOB

2 | Ilpaktuueckas padota Ne 2. [lonyuenue, cobnpanue u pacrio3HaBaHHE Ta30B
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6. TemaTuueckoe INIAHUPOBAHHE C ONIPpeaACJICHUEM OCHOBHBIX BH/10B yqeﬁﬂoﬁ ACATCJIBbHOCTH YYAIIIUXCH.

8 kiacce
Tema XapakTepucTHKA BUAOB AeSTEJIbHOCTH YYAIUXCH
BBenenue. -UCIOJIB30BATh IIPU XapPaKTEPUCTUKE BEUIECTB MOHATHS: «aTOM», «MOJIEKYJIa», «XUMUYECKUN 3JIEMEHT,
IIpeamer «XUMHUYECKHUI 3HAK, UM CUMBOJ», «BEIIECTBOY», «IPOCTOE BEUIECTBOY, «CI0KHOE BEIIECTBO», «CBOMCTBA
XHUMHU. BEIIECTBY», «XUMHUECKHE SIBICHHS», «DU3NYECKUE SBICHUS», «KOIPOUIMCHTBI», «HHICKCHI»,
BemiecTna. «OTHOCHUTEJIbHAS ATOMHAs Macca, «OTHOCUTEIbHASI MOJIEKYJISIPHAS. MACCa», «MACCOBAs JI0JIS DJIEMEHTAY,

NucTpykTax 1o

Tb

-3HaTh. MPEAMETbl M3YYEHHS €CTECTBEHHOHAYUYHBIX IWCIHUIUIMH, B TOM 4YHCJIE€ XHUMHUH; XUMHUUYECKHE
CHMBOJIbI, UX Ha3BaHUS U MIPOU3HOIICHUE;

-KJIaCCU(PUITMPOBATH BEIIECTBA 110 COCTaBY Ha MIPOCTHIC U CIIOKHBIC;

-pa3iauyaTh: TeJla U BEHIECTBA; XUMUYECKUN 3JIEMEHT M MPOCTOE BEIIECTBO; OIMUCHIBATH: (DOPMBI
CYILIECTBOBAHUS XUMHUUYECKUX AJIEMEHTOB (CBOOOIHBIE aTOMBI, MPOCTHIE BEIIECTBA, CIIOKHBIE BEIIECTBA);
Tabauuynyo Gopmy Ilepuoanmdeckoi CHUCTEMBbI XUMHUYECKHUX JJIEMEHTOB; IOJOKEHHUE JJIEMEHTa B
tabnuue [[. M. MeHnneneeBa, HMCHONb3ysh MNOHSTUS «IEPUOA», «TPYIIa», «rJIaBHAas MOArPYIIay,
«1000YHAas MOATPYIINa»; CBOMCTBA BEIIECTB (TBEPABIX, KUIKUX, TA3000pa3HbIX);

-O0BSACHSTH CYIIHOCTh XMMHUYECKUX SIBJICHUM (C TOYKH 3PEHHUS aTOMHO-MOJICKYJIIPHOTO YUYEHUS) U UX
MPUHIUNHAIBHOE OTINYUE OT (U3UYECKUX SIBICHUM;

Tema 1. ATOMBI
XHMHYECKHX
3J1€MEHTOB
OcHoBHbIE
CBeJeHHUs 0
CTPOEHNH
aTOMOB.
CocTaB

-UCMOJIb30BATh MPH XAPAKTEPUCTUKE AaTOMOB IIOHSATHUS: «IPOTOH», «HEHUTPOH», <«DJIEKTPOHY,
«XUMHYECKAM JJIEMEHT», «MAaCCOBOE YHCIIO», «H30TOI», <«AJIEKTPOHHBIM CJIONW», «IHEPTETUYECKUHU
YPOBEHB», «IJEMEHTBI-METAIUIbD), «3JEMEHTBI-HEMETAIUIBDY; IPU XaAPAKTECPUCTUKE BEIICCTB MOHATHUSA
«MOHHAsA CBA3b», «HOHBI», «KOBAJCHTHAs HEMOJISIPHAS CBS3b», «KOBAJICHTHAs IIOJISIPHASL CBS3bY,
«QJNIEKTPOOTPHULIATEIIBHOCTHY, «BAJICHTHOCTDY, «METAJIJINYECKAs CBS3bY;

-OMUCHIBATh COCTAB U CTPOCHUE aTOMOB AJIEMEHTOB € MOPAAKOBbIMU HOMepaMu 1—20 B Ilepuoanyeckoit
CHUCTEME XMMHUYECKUX dJIeMeHTOB [[. 1. MeHpaeneena;

COCTaBJISITh CXEMBbI PACHPENCIICHHUS] AJIEKTPOHOB IO AJEKTPOHHBIM CJIOSAM B 3JIEKTPOHHONU 000JI0YKe
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ATOMHBIX HAICP:

IPOTOHBI,

HEUTPOHBI.
N3oTOoNnLI

aTOMOB; CXeMbl OOpa30BaHMsI PA3HBIX THUIMOB XUMHUYECKOW CBS3M (MOHHOW, KOBAJICHTHOW, METal-
JINYECKOM);

-00BSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB (3apsiioB SJEpP aTOMOB,
YHuCia 3JIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM CJIO€, YUCIIO 3aIlOJIHSAEMBIX AJIEKTPOHHBIX CIIOEB, PAIUyC
aToMa, 3JIEKTPOOTPUIATEIIBHOCTh, METAUNIMYECKHEe M HEeMETAJUIMYECKHE CBOWCTBA) B IMEpPUOAAX U
rpynnax (riaBHbIX noAarpynnax) Ilepuonnueckoit cuctembl xumudeckux snaemeHToB . 1. Menneneena
C TOYKH 3PEHHUSI TEOPUU CTPOEHUS ATOMA;

-CpaBHUBAaTh CBOKWCTBA aTOMOB XMMHUYECKUX 3JIEMEHTOB, HAXOASIIIUXCS B OJHOM IEPUOJAE WM TJIABHOU
noarpynme [lepuoanueckoid cucrembl Xxumuueckux 3iemeHToB JI. M. MeHnpaeneeBa (3apsaoB suep
aTOMOB, YHCJIAa JIIEKTPOHOB HA BHEITHEM JJIEKTPOHHOM CJIOE, YHCIIO 3aIIOIHAEMBIX JJIEKTPOHHBIX CIIOEB,
paauyc aroma, 3JIEKTPOOTPULATEIbHOCTh, METAIUIMYECKUE U HEMETAINTMYECKHUE CBOMCTBA);

-1aBaTh XapakKTEPUCTUKY XUMHUYECKHX 3JIEMEHTOB MO MX IMOJOXeHH0 B llepmommueckon cucreme
xuMuueckux anemeHToB J[. M. MenneneeBa (XMMUYECKHI 3HAK, MOPSAIKOBBIM HOMEpP, NEPUOJ, TPYyIIA,
MOATPYIIIA, OTHOCHUTENIbHASA aTOMHAas Macca, CTPOEHHE aTroMa — 3apsl Sapa, 4YUCIO NPOTOHOB M
HEUTPOHOB B si/ipe, 00IIee YUCIIO AJIEKTPOHOB, PACHPEIEICHNUE 3JEKTPOHOB 0 3JIEKTPOHHBIM CIIOSIM); --
OTIPEIEIISATh TUI XUMUYECKON CBSI3M 1O (HOpMyJie BEIIECTBA; MPUBOAUTH MPUMEPHI BEIIECTB C Pa3HbIMU
TUTIAaMH XUMHUYECKOM CBSI3M; XapaKTepU30BaThb MEXaHU3Mbl OOpa30BaHMSI KOBAJICHTHOW CBS3U
(0OMEHHBIN ), HOHHOU CBSI3M, METAJUIMUCCKOMN CBS3U;

Tema 2.
IIpocrtsie
BellecTBA

-UCMOJIb30BAaTh MPU XAPAKTEPUCTUKE AaTOMOB IIOHSTHUS: «IPOTOH», «HEUTPOH», <«DJIEKTPOHY,
«XUMHYECKAM JJIEMEHT», «MAaCCOBOE YHCIIO», «H30TOI», <«AJIEKTPOHHBIM CJIONW», «IHEPTETUYECKUHU
YPOBEHB», «IJEMEHTBI-METAIIbD), «3JEMEHTBI-HEMETAIUIBDY; IPU XAPAKTECPUCTUKE BEIIECTB MOHATHUSA
«UOHHAsI CBA3b», «HUOHBI», «KOBAJICHTHAs HEMOJISIPHAS CBS3bY», «KOBAJICHTHAA IMOJIAPHAs CBS3bY,
«AIIEKTPOOTPULIATENBHOCTDY, «BAJICHTHOCTBY, «METAJUIMYECKAs CBSA3bY;

-OMMUCHIBATh COCTAB U CTPOCHUE aTOMOB AJIEMEHTOB ¢ NOpsiAKOBbIMU HOMepamMu 1—20 B Ilepuoanyeckoi
CHUCTEME XMMHUYECKUX dJIeMeHTOB [[. 1. MeHpaeneena;

34




-COCTaBIIATh CXEMBI PACTHPEEICHUSI JIEKTPOHOB IO JJICKTPOHHBIM CJIOSIM B JJIGKTPOHHON 000JIOUKE
aTOMOB; CXEeMbl O0Opa30BaHMsI PA3HBIX THUIOB XUMHUYECKOW CBS3M (MOHHOW, KOBAJICHTHOW, METal-
JUYECKOMN);

-OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHMUYECKHUX JJIEMEHTOB (3apsioB SIAEP aTOMOB,
YKCIia 3JEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CJIO€, YMCJIO 3aMOJIHSIEMBIX AJIEKTPOHHBIX CIIOEB, PAJINYC
aToMa, 3JIEKTPOOTPUIATEIIBHOCTh, METAUNIMYECKHEe M HEeMETAJUIMYEeCKHE CBOWMCTBA) B IMEpUOAAX U
rpynnax (riaBHbIX noArpynnax) Ilepuonnueckoit cuctembl xumudeckux siaemeHToB . M. Menneneena
C TOUKH 3PEHHUSI TEOPUU CTPOEHUS ATOMA;

-CpaBHUBAaTh CBOKMCTBA aTOMOB XMMHUYECKUX 3JIEMEHTOB, HAXOASIIUXCS B OJHOM IEPUOJAE WIH TJIABHOU
noarpynmne I[lepuoandeckoit cucrembl xumudeckux siemMeHToB JI. M. MenneneeBa (3apsiaoB siiep
aTOMOB, YHCJIa 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3al0JIHAEMbIX 3JIEKTPOHHBIX CIIOEB,
paauyc aroma, 3JIEKTPOOTPULATEIbHOCTh, METAIUIMYECKUE U HEMETAINTMYECKHUE CBOMCTBA);

-1aBaTh XapaKTEPUCTUKY XUMHUYECKHX 3JIEMEHTOB MO MX NOJOXKEeHHUIO B lleprmommueckon cucreme
xumuueckux snemeHToB J[. Y. MenneneeBa (XMMUYECKHI 3HAK, MOPSIKOBBIM HOMEp, NEPUOJ, TPYyMIA,
MOATPYIIA, OTHOCHUTENIbHAS aTOMHAas Macca, CTPOEHHE aroMa — 3apsl sApa, 4YUCIO NPOTOHOB M
HEHUTPOHOB B AJIpe, 00I1Iee YMCIIO0 AINEKTPOHOB, pacipeIeICHUE JIEKTPOHOB MO 3IEKTPOHHBIM CIOSM);

-ONpEeNeNATh TUIl XUMUYECKON CBSI3U MO (PopMyIie BEleCTBa;
-IIPUBOJIUTH TPUMEPHI BEHIECTB C Pa3HBIMU TUIIAMUA XUMHUYECKOM CBSI3H;

-XapaKTepU30BaTh MEXaHW3MbI 00pa30BaHUS

Tema
Coenunenunst

3.

-Ucnonb3oBaTh npu XapaKTCPUCTHUKE BCIOCCTB IIOHATHA: «CTCIICHb OKHCICHUA», «BAJICHTHOCTL),
«OKCHUIBD», «OCHOBAHMW:I), «IICIO0YM), «KAYCCTBCHHAsA PCAKOMUA», «MHAHUKATOP», «KHCJIOTEI»,
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XUMHYIECKHUX
IJIEMECHTOB

«KHUCIIOPOACOACPKAIINE KHUCIOTBD, «OE3KUCIOPOAHBIE KHCIOTB», «KHUCIOTHAs Cpela», «IIeIouHas
cpena», «HeWTpaimpHas cpeaa», «mkana pH», «comm», «amopdHbIE BEIIECTBAa», «KPUCTAIUTMUECKUE
BEIIECTBA», «KPUCTAJUIMYECKAasi PpEIIETKa», «HUOHHAs KpUCTAJUIMUECKas pelieTKka», «aToOMHas
KpUCTAJUIMUECKasl  PEIIeTKa», «MOJEKYJspHas KpUCTAUIMYECKasl pelIeTKa», «MeTajuIndecKas
KpUCTaJUIMUECKas PEeIIeTKa», KCMECHY;

-K1accuUIMPOBaTh CI0KHbIE HEOPTaHUYECKHE BEIIECTBA M0 COCTaBY Ha OKCHU/IbI, OCHOBAHUS, KUCIOThI
U COJIM; OCHOBAHMSI, KUCJIOTHI U COJIA MO PACTBOPUMOCTHU B BOJIE; KHUCIOTHI IO OCHOBHOCTHU U COJIEP-
KAHUIO KUCJIOPOJIA; ONPEAENSITh NPUHAICKHOCTh HEOPTAHUUECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX
KJIACCOB (OKCHUBL, JIETYYHE BOJIOPOIHBIE COEUHEHNS, OCHOBAHMS, KUCIIOTHI, COJIN) 1O (hOpMYJIE;
-OMUCHIBATh CBOMCTBA OTAEIBHBIX MPEACTABUTEICH OKCHAOB (Ha MpHUMEpEe BOJbI, YIJIEKUCIOTO rasa,
HETAIlICHOW W3BECTH), JIETYYUX BOJOPOIHBIX COCTUHEHHH (Ha MpHMeEpe XJIOPOBOAOPOAA M aMMHAKa),
OCHOBaHUWI (Ha TMpuUMEpe THIPOKCHIOB HATPHUS, KAl W KaJIbLUA), KUCIOT (HA MpUMEpPE CEpHOM
KHCJIOTBI) U COJIEH (Ha MpUMepe XJIOpua HaTpus, KapOoHaTa KaibIus, Gocdara Kaapius);

-OMPEeIEISITh BAJIGHTHOCTD U CTETIEHb OKUCIICHHUS YJIEMEHTOB B BEIIECTBAX;

-COCTaBJISITh (POPMYJIbI OKCUIOB, OCHOBAHUM, KUCIIOT U COJIEH 110 BaJIGHTHOCTSIM U CTETIEHSAM OKHCIICHUS
AJIEMEHTOB, @ TAKXK€ 3apsiiaM HOHOB, YKa3aHHbIM B TaOJHUIIE PacTBOPUMOCTU KHUCIIOT, OCHOBAaHUU U
COJIEH;

COCTaBJISITh HA3BaHUS OKCHUJOB, OCHOBAHMM, KHCIOT M COJI€H; CpaBHMBAaTh BAJIEHTHOCTb U CTEIEHb
OKHCJICHUS; OKCHUJIbI, OCHOBAHMUsI, KUCJIOTHI M COJIM IO COCTaBY;

UCIIOJIb30BaTh TaOJIUILy PACTBOPUMOCTH JIJIsl ONIPEIETICHHUS] pACTBOPUMOCTH BEILIECTB;

-yCTaHABJIMBATh TE€HETHMUYECKYIO CBS3b MEXIY OKCHIOM M THAPO-KCHAOM M HA00O0pOT; MPUYHUHHO-
CIICJICTBEHHBIE CBS3H MEXKIY CTPOCHHEM aTOMa, XHMHUECKOHN CBSI3BbIO M THUIIOM KPUCTAJUTMUECKOM perieT-
KU XUMHUYECKUX COCIMHECHMUIA;

-XapaKTepru30BaTh aTOMHBIC, MOJICKYJISIPHBIC, MOHHBIE METAJUIMYECKHE KPHUCTAUIMYECKUE PEIIeTKHU;
Cpey pacTBOpa ¢ MOMOIIBIO KAkl pH; MPUBOANUTE MPUMEPHI BEIIECTB C Pa3HBIMU TUTIAMHU KPUCTAIIIH-
YECKOW pEIIeTKH; MPOBOANTHh HAOIIOACHHUS 32 CBOMCTBAMHU BEUIECTB U SBICHUSMH, IPOUCXOISIINMU C
BEIIICCTBAMH,

-COOTIOIaTh MPaBIJIa TEXHUKUA 0€30MaCHOCTH MPHU MPOBEICHUH HAOTIOIEHUN U OTBITOB;
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Tema 4.
H3menenus,
npoucxoasime
¢ BellleCTBAMH

KnaccudumumpoBath XuUMHYECKHE PEAKIMHA TIO0 YHCIY U COCTaBY HMCXOJHBIX BEIIECTB W TPOAYKTOB
peaknuu; TertoBoMy 3G PeKTy; HapaBICHUIO TPOTEKAHUS PEAKITUH; YIACTHUIO KaTAIH3aToPa;
MCIIOJIB30BaTh TAOJIHIy PACTBOPUMOCTHU ISl ONPEETICHUS BO3MOXKHOCTH MPOTEKAHUS peakiuii oOMeHa;
ANEKTPOXUMHUYCCKUN PsAJT HANpsHKEHUM (aKTMBHOCTH) METAUIOB JUISL OIPEEICHUS BO3MOXKHOCTH
MPOTEKAHMS PEaKIMK MEX Y METAJJIAMH M BOJHBIMH PacTBOPAMHU KHUCIIOT U COJICH;

HaOJII0/IaTh U ONHUCHIBATh MPU3HAKU M YCJIOBUS TECUCHHMS XUMHYECKMX pEaKIUi, JieJlaTh BBIBOJBI Ha
OCHOBAHWHU aHAJIN3a HAOIIOICHUM 3a DKCTICPUMEHTOM;

MIPOBOJUTHL PAcyeThl M0 XMMHYECKUM ypaBHEHUSIM Ha HAXOXKJICHHE KOJIMYECTBA, MAcChl WM 00bema
MPOJAYKTa peakIiMyd IO KOJHUYECTBY, Macce WM O0BEeMY HMCXOJHOT'O BEIIECTBA; C HCIOJIH30BAHHUEM
MOHSATHUS «JIOJIsD», KOTJIa MCXOJHOE BEIIECTBO JAaHO B BHUJIE PACTBOpA C 3aJaHHOM MACCOBOW JOJEH
PaCTBOPEHHOTO BEIIECTBA WM COJICPKUT OMPEACICHHYIO JOJII0 TPUMECEH.

Tema 5
PacTrBopenue.
PacTBOpBI.
CaoiicTBa
pacrBopoB
3JIEKTPOJIMTOB
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HUcnonws3oBaTh NpH  XApaKTEPUCTUKE  MPEBPAIICHUA  BEHIECTB  IOHSATHUA:  «PACTBOPY»,
«QIIEKTPOJUTHYECKAST AUCCOLMALUSY, «IJICKTPOJUTH», «HEINEKTPOJIUTHDY, «CTENEHb JHCCOLUALITNY,
«CWJIBHBIE JIEKTPOJIUTHI», «CIIA0bIE BJIEKTPOIUTHD), «KAaTHOHbB», «AHUOHBD), «KUCJIOTHI», «OCHOBAHUSY,
«COJIN», KUOHHBIC PEAKIINNY, «HECOTIC00Pa3yIOIIUE OKCUIBIY», «COJICO0Pa3YIOIINE OKCUIBI), «OCHOBHBIC
OKCHJBD), «KUCJIOTHBIE OKCHIBDY, KCPEAHUE COJIN», «KUCIIBIE COJINY», KOCHOBHBIE COJIN», KTCHETUYECKUN
pan», «OKHCJIUTEILHO-BOCCTAHOBUTEILHBIC peaKuum», «OKHCIIUTECIDY, «BOCCTAHOBUTEIIbLY,
«OKHCJICHUE), «BOCCTAHOBJICHUE;

OMMCHIBATh PACTBOPEHUE KaK (PU3HKO-XUMHUUYSCKHUI TTPOIIeCC;

WUIFOCTPUPOBATH MPUMEPAMH  OCHOBHBIC TIOJIOKEHUSI TEOPHUM DIICKTPOJUTUYECKON JTHCCOLMAIINY;
TCHETUYECKYI0 B3aUMOCBSI3b MEXKTY BEIIeCTBAMH (IIPOCTOE BEIIECTBO — OKCHJT — THIPOKCHUJ — COJIb);
XapaKTepru30BaTh OOITNE XMMUYSCKHE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBaHUH U
COJIEM C TIO3ULUMAKM TEOPUM DJIEKTPOJUTUYECKON JUCCOLUMALMHU; CYIIHOCTb JJIEKTPOJIUTUYECKON
JACCOLIMALIMM  BELIECTB C KOBAJIEHTHOW TOJSPHOM M HOHHOM XUMHYECKOW CBSI3bI0; CYLIHOCTH
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINIA;

MPUBOJAUTH TPUMEPHI PEAKIUNA, MOATBEPKAAIOIMMNX XUMHYECKHUE CBOWCTBA KHUCJIOTHBIX U OCHOBHBIX
OKCHJIOB, KHUCJIOT, OCHOBaHUW M COJICH; CYILIECTBOBAHHWE B3aMMOCBSI3M MEXJY OCHOBHBIMHM KJlacCaMH




Hrorosoe
MMOBTOPCHUE
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HEOPTraHUYECKUX BEILIECTB;

KIacCU(PUIMPOBATh XHUMHUYECKHUE PpEAKIUU 10 «HU3MEHEHUIO CTCTICHEW OKUCIEHUS JIIEMEHTOB,
00pa3yIoIInX pearnpyroline BeuecTBay;

COCTaBJISITh YPABHEHHUSI DJIEKTPOJIMTUUECKON TUCCOIMAIIUU KUCIIOT, OCHOBAHHUM U COJIEH; MOJIEKYJISIPHEIE,
MOJIHBIE M COKpAallleHHblE HWOHHBIC YPAaBHEHUsI pEaKUUidl C y4acTHEM »dJIEKTPOJIUTOB; YpPaBHEHHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUM, HCIOJB3YsS METOJl 3JEKTPOHHOTO OanaHca; ypaBHEHUS
peakiuii, COOTBETCTBYIOIIUX IOCIEAOBATEIILHOCTU («IIEMOYKE») MPEBpalICHUNH HEOPraHUYECKUX
BEIIIECTB PA3IUYHBIX KJIACCOB;

ONpENENATh OKHUCIUTENh M BOCCTAHOBHUTENb, OKHCJIEHHE M BOCCTAHOBIICHHE B OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUAIX;

YCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBSI3U: KJIACC BEIIECTBA — XMMHUYECKHE CBOMCTBA BEIIECTBA,
HaOJII0/1aTh U OMUCHIBATH PEAKIIMU MEXK]Y 3JIEKTPOIUTAMU C MTOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WU
POAHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOAUTE OMbBITHI, MOATBEPKIAIONIUE XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
BEILECTB.

YCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIEC CBSA3U: KJIACC BEIIECTBA — XHWMHUYECKHE CBOWCTBA
BEILIECTBA;
HAO0JII0JJaTh M OIUCHIBATh PEAKLUU MEXAY DJIEKTPOJUTAMHU C IOMOILBIO €CTECTBEHHOrO (PyCCKOro
WIM POJHOTO) SI3bIKA U A3bIKa XUMUH; MPOBOJUTH OMBITHI, TOATBEPKAAIOIINE XUMUYECKUE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB. COCTABIISATH HA OCHOBE TEKCTa rpaUKU, B TOM YHCIIE C
npuMenenueM cpencts UKT;
BJIAJICTh TAKUM BUJIOM HM3JI0’KEHUS TEKCTA, KaK pACCYKICHHUE;

paznnyaTh KOMIOHEHTHI JJOKA3aTeNbCTBA (TE3UC, APTYMEHTHI U OPMY J10KA3aTEIbCTBA);




OCYHICCTBJIATDH IMPAMOC MHAYKTHUBHOC N0Ka3aTCIbLCTBO

9 kaacce

Tema

XapakTepucTUKA BUAOB J1€SITEJILHOCTH YUYAIIMXCH
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Tema 1. Bsenenue.
OOmas
XapaKTEePUCTHUKA
XUMHYECKHUX

OJICMCHTOB 151

XUMHUYECKUX
peakun

Hcnonb3oBath Ipru  XapaKTCPUCTHUKC npeBpameHHﬁ BCIICCTB IIOHATHUA: «XHMMHYCCKaAA
peakuusa», «peakKkuun COCAUHCHUA», «PCAKIHNU PaA3JIO0KCHUA)», «PCAKIHUH 06M€Ha>>, «pCaKkunun
3aMCIICHUA», «PCAKIIHNH HGﬁTpﬁHHB&HHH)), QK30TCPMHUYUCCKHUC pPCaKIUN», <«OHAOTCPMHUYCCKHUC
PCaKIUun», ((O6paTI/IMI>Ie PCaKIun», ((H€06paTI/IMI>I€ pCakuum», «OKHUCIUTCIIbBHO-BOCCTAHOBUTCIILHBLIC
pe€akuuu», <«IOMOI'CHHBIC PCAKIHUN», «TCTCPOICHHBLIC PCAKIUM)», «KATAIUTHYCCKHUC PCAKIHUN,
CHCKATAIIUTHYCCKUC PCAKITUU), «TEIJIOBOM 3(1)(1)6KT XUMHYECKOMN peaKkIun», KCKOPOCTh XUMHYECKOMN
PCAKIUN), KKATAJIU3ATOP»,

XapaKTepu30BaTh XUMUYIECKUE IIIEMEHTHI 1—3-T0 MEepHOOB MO MX MOJIOKEeHUIO B [leproanueckoit
cuctemMe xumuueckux anemeHTtoB JI. M. MenpeneeBa: XUMUYECKUN 3HAK, MOPSAKOBBIM HOMED,
NepHUO/I, TPyIIa, MOArPYIINa, OTHOCUTENIbHAs aTOMHAsi Macca, CTpOeHHe atoMma (3apsij sapa, Yucio
POTOHOB M HEUTPOHOB B sJipe, OOIIEe YHUCIO HIIEKTPOHOB, PACIPEICICHHE HIIEKTPOHOB IIO
AJIEKTPOHHBIM CJIOSIM, TIPOCTOE BENIeCTBO, (GopMysa, Ha3BaHWE U THUM BBICHIETO OKCHUIA H
TUJPOKCHUIA, JIETYYEro BOJOPOJAHOTO COCTUHEHUS (IJIs1 HEMETAJJIOR));

XapaKTEepHU30BaTh OOIIME XUMUYCCKHE CBONCTBA aM(OTEPHBIX OKCHIOB U THAPOKCHUIOB; IIPHUBOIUTH
MpUMEPhl  peakiuii, TMOATBEPKIAIOIMINX XUMHYECKUE CBOMCTBA aM(pOTEPHBIX OKCHIOB U
TUJPOKCHUJIOB,;

JlaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEaKIHMil IO YUCIAYy M COCTaBy MCXOJHBIX BEIIECTB U
MPOJIYKTOB pEaKluu; TerioBoMy 3(P(dEKTy; HANpaBICHUIO TPOTEKAHUS PEAKINH; W3MEHEHHIO
CTEIICHEW OKHCIICHHS DJEMEHTOB; arperaTHOMy COCTOSIHUIO MCXOJHBIX BEIIECTB; YYacCTHUIO
KaTain3aropa;

OOBSCHATh M TPHUBOJUTH TMPUMEPHI BIUSHUS HEKOTOPHIX (HaKTOpoB (MPHUpPOAA PEearupyrommux
BEIIECTB, KOHUECHTpALMs BEIIECTB, JAaBJICHUE, TEMIIEpaTypa, Karajau3aTop, IOBEPXHOCTh
CONPHUKOCHOBEHMS PEarnupyrollnX BEIIECTB) HA CKOPOCTh XUMUUYECKUX PEAKIINN;
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Tema 2. Mertamisl

WCIIOJIB30BaTh TPU XAPAKTEPUCTHKE METAUIOB M WX COCIWHCHUW TOHATHS: «METAIBDY, «PS
AKTUBHOCTH METAJUIOBY, «IIEJOYHBIE METAIIBI», «IIEJI0YHO3EMENLHBIE METAJUIBDY, HCIOIL30BaTh UX
Py XapakTEPUCTHKE METAUIOB; J/JaBaTh XapaKTCPUCTUKY XUMHUYECKHX JJIEMEHTOB-METAILIOB
(IIETTOYHBIX METAJIOB, MarHus, KaJIbIIHs, aTFOMUHUS, XKeJe3a) 10 UX MojiokeHuto B [leproamdeckoi
CUCTEeMEe XHUMHYecKHX 3jieMeHTOB JI. M. MennmeneeBa (XMMHUYCCKHI 3HaK, MOPSIKOBBI HOMED,
TIEPHO/I, TPYyIIIa, MOATPYIIIa, OTHOCHTEIIbHAs aTOMHAsl Macca, CTpOSeHHEe atoMa (3apsj sapa, Yucio
IPOTOHOB M HEWTPOHOB B sJIpe, OOIIEEe YHCIO JJICKTPOHOB, PACIHPEACIICHHE JJICKTPOHOB IIO
AJICKTPOHHBIM CJIOSIM), TIPOCTOC BEIIECTBO, (opMysia, Ha3BaHWE M THI BBICHICTO OKCHIA M
TUAPOKCHUIA);

Ha3bIBaTb COCAMHCHUA MCTAJIJIOB M COCTAaBJIAATh UX (bOpMYJ'IBI I10 Ha3BaHHIO,

XapakTepu30BaTh CTPOCHHUE, OO0IIMEe (PU3NUEeCKHe M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METaJIOB;

OOBSICHAITH 3aBUCUMOCTh CBOMCTB (MJIM TIPEACKA3bIBATh CBOMCTBA) XUMHUUYECKUX 3JIEMEHTOB-METAILJIOB
(pamuyc, MeETaUIMYECKHE CBOMCTBA DJIEMEHTOB, OKHCIUTEIHHO-BOCCTAHOBUTEBHBIE CBOMCTBA
AJIEMEHTOB) U 00pa3yeMbIX UMHU COCAMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB U
TUJPOKCUJIOB, OKHCJIMTEIHbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA) OT mojioxkeHuss B Ilepuognueckoit
CUCTEME XMMHUYECKHUX 3JIeMeHTOB J[. 1. Meneneena;

OMUCHIBATH OOIME XUMHUYECKHE CBOWCTBA METAUIOB C IMOMOIIBIO €CTECTBEHHOTO (PYyCCKOro WIIU
POAHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTaBIISAITh MOJICKYJISIPHBIC YpPAaBHEHUS pEaKIUi, XapaKTepU3yIOUIUX XUMUYECKHUE CBOMCTBA
METAJJIOB U HMX COCIMHEHUM, a TakXke »OJEKTPOHHbIC YPaBHEHUS TMPOIECCOB OKHUCIICHUS-
BOCCTAHOBIICHUS,;

YpaBHEHUS AJEKTPOIUTHYECKON JUCCOLMAIIMN; MOJICKYJISIPHbIC, MOJHBIE U COKPAICHHBIE MOHHBIC
YpaBHEHUS PEaKIIMi C Y4aCTUEM DJICKTPOJIUTOB;
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YCTaHABJIMBATh INPUYMHHO-CIEACTBEHHBIE CBS3HM MEXIYy CTPOCHHMEM aTOMa, XMMHUYECKOW CBSA3BIO,
TUTIOM KPHUCTAJUTMYECKON PEIIeTKH METAUIOB M MX COCAMHEHHUU, UX OOmUMH (DU3HUYECKUMHU U
XUMHWYECKUMH CBOMCTBAMU;

ONHCHIBATh XUMHYECKUE CBOMCTBA IIEIOYHBIX U IIEI0YHO3EMEIbHBIX METAIJIOB, & TAK)KE ATFOMUHUS
U JKEJIe3a U UX COECJUHEHUN C MOMOILIBI0 €CTECTBEHHOIO (PYCCKOrO WJIM POJHOTO) SI3bIKA U SI3bIKA
XUMHUH,

BBIITIOJIHATD, Ha6J'IIOI[aTB U OIMCHIBATh XUMHYECKUI 9KCIICPUMCHT 110 PaCIIO3HABAHHWIO Ba)KHEHIITNX
KaTHOHOB MCTAJIJIOB, THAPOKCHUI-HOHOB,

OKCIICPUMCHTAJIBbHO HCCJICA0BAThb CBOMCTBA MCTaJIJIOB )51 Hux COG,[[HHGHPIﬁ, pemaTb
9KCIICPUMCHTAJILHBIC 3aJla4X 110 TCMC «MeTaJIJIBI»;
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Tema 3. Hemeraiuibl

-UCIIOJIb30BATh IIPHU XAPAKTCPUCTHUKC MCTAJIOB W HUX COGI[HHGHHIZ IIOHATHA: «HCMCTAJJIBDY,
«TaJIOrCHbD», «AJIJIOTPOITHBIC BUIONU3MCHCHUA», <GKCCTKOCTh BOAbLD)>, «KBPECMCHHAA KCCTKOCTHL BOJbI»,
«II0CTOsAHHAA XXECCTKOCTb BOAbI», ((061_[[35[ KCCTKOCTBb BOABD?,

-l1aBaTh XapaKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB-HEMETAIIOB (BOAOPOJA, TaJIOT€HOB, KHUCIOPOJA,
cepbl, azora, (ocdopa, yriepoaa, KpeMHus) mo ux mnonoxeHuto B Ilepuommyeckoil cucrteme
xumuueckux snemeHToB JI. M. MenneneeBa (XUMUYECKUM 3HAK, MOPSIKOBBIM HOMEp, MEPHUOI,
rpymnmna, IOArpymma, OTHOCUTENIbHAs aTOMHAsl Macca, CTpOEHUE aToma (3apsij AJipa, YUCIo MPOTOHOB
U HEUTPOHOB B siJpe, 00IlIee YUCIO AJIEKTPOHOB, PACIPEICICHHUE SJEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM), TIPOCTOE BEIIECTBO, (hOpMyJia, Ha3BaHWE M THUII BBICIIETO OKCHA U TUIPOKCUAa, hopMmysa u
XapakTep JETYy4Yero BOJOPOAHOTO COCTUHEHUS);

-Ha3bIBaTh COCAMHCHUA HEMCTAIJIOB H COCTABJIAITh UX CI)OpMy.TIBI II0 HAa3BaHUIO,

-XapaKTEepU30BaTh CTPOCHHUE, OOIIMe (PU3NUEeCKUe W XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJIOB;

-OOBSICHATh 3aBUCUMOCTh CBOMCTB (WJIM TIPEICKa3blBaTh CBOMCTBA) XHMHYECKUX 3SJIEMEHTOB-
HEMETAJUIOB (paJnyC, HEMETAINIMYECKUE CBOMCTBA 3JEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
CBOMCTBa 2JIEMEHTOB) M OOpa3yeMbIX UMU COEIUHEHHM (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIHUX
OKCUJIOB M THAPOKCUJOB, JIETYYUX BOJOPOJIHBIX COCAUHEHUMN, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
CBOICTBA) OT nosioxkeHus B [lepuonnueckoii cucremMe xumudeckux 3neMenToB . Y. Menneneena;

-OIMIKUChIBATH 06IJ_II/IC XUMHUYECKHE CBOMCTBA HEMETAJJIOB C ITIOMOIIBKO €CTCCTBCHHOTI'O (pYCCKOFO 500041
pOI[HOFO) A3bIKAa U A3bIKAa XUMHU,

COCTaBJISITb MOJIEKYJSIPHBIE YPABHEHUS PEAKIMK, XaAPAKTEPU3YIOUIMX XUMHUYECKHUE CBOMCTBA
HEMETAJUIOB M MX COEOUHEHUM, a TAaKXKE JJIEKTPOHHBIE YPAaBHEHUS IPOLIECCOB OKUCIICHUS-
BOCCTAHOBJICHUS,

YpaBHCHUA BHeKTpOHI/ITI/I‘{eCKOﬁ Aucconranuun; MOJICKYJIIPHBIC, IMOJIHBIC M COKPAIICHHBIC MOHHBLIC

N
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YPaBHEHUSI PEAKIIUN C YHACTHEM BJICKTPOJIUTOB;

-YCTaHABJIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XMMHUYECKOM CBSA3BIO,
TUTIOM KPHUCTAJUIMYECKON DPEIIETKH HEMETAUIOB UM UX COCIUWHEHHH, X O0mUMHU (DU3MUECKHUMH H
XUMHWYECKUMH CBOMCTBAMU;

-OIIUCBhIBATh XMMHUYECKHE CBOWCTBAa BOJOPOJA, TaJOTEHOB, KHUCIOPOAA, Cephl, a3zoTa, Qocdopa,
rpadura, anMasa, KpEMHHUS U UX COCAMHEHUHN C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WUJIM POJIHOTO)
A3bIKa U SI3bIKa XWMHH; -ONHCHIBATH CIHOCOOBI YCTPAaHEHUS JKECTKOCTH BOJBI W BBINOJHITH
COOTBETCTBYIOIIMN UM XUMHUYECKAN IKCIEPUMEHT;

BBITIOJIHATh, HAOJIOJaTh W ONKCHIBATH XWMHUYECKHIH JKCIEPUMEHT IO pacClO3HABaHUIO HOHOB
BOJIOpOJIa U aMMOHHUS, CyJib(aT-, kKapOoHaT-, CUIIUKAT-, hocdart-, XJI0pua-, OpOMUI-, HOIUI-UOHOB;

OKCIICPUMCHTAJIBHO HCCJICA0BAThb CBOMCTBA MCTAJIJIOB n Hux COG,[[HHGHPIﬁ, peuaTb
OKCIICPUMCHTAJIBHBIC 3aa4H I10 TCMC «Hemerambn
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Tema 4.
Opranuyeckas
XUMHSI

- 00001maTh HWHQPOPMAIIUIO TIO TEME B BUJIE CXEM, BBIIIOIHITH TECTOBBIC 3aJaHUS

-TPAaMOTHO OOpamaTbcs C BEIIECTBAMU B TOBCEAHEBHOW >XU3HU MPOTHO3HPOBATH XUMUYECKUE
CBOICTBA BELIECTB HA OCHOBE UX CBOMCTB U CTPOEHUS

-00001aTe WHGOPMAIIUIO IO TEME B BHJI€ TaOJHUIIBI, BBHITIOJHATH TECTOBYIO paboTy

-rpaMOTHO 06pamaTLc;1 C BCIICCTBAMH B HOBC@I[HCBHOﬁ JKU3HHU IIPOTHO3HUPOBATH XHUMHNYCCKHUC
CBOMCTBA BCIICCTB HA OCHOBC HUX CBOMCTB U CTPOCHUA

-00001maTe WHGOPMAIIUIO IO TEME B BHUJIE CXEM, BBIMOJIHATH TECTOBBIC 33 JaHUS

-TpaMOTHO OOpAaIIaThCA C BEUIECTBAMU B IOBCEAHEBHOM >KM3HU IPOTHO3UPOBATH XUMHUYECKHE
CBOICTBA BELIECTB HA OCHOBE MX CBOMCTB U CTPOEHUS

Tema 5. O0600mecHNE
3HAHUM 10 XMMHH 3a
Kypc OCHOBHOM
IIKOJIBI, ITTOJATOTOBKA
kK OI'D

-YcTaHaBIMBaTh MNPUUYUHHO-CIICCTBEHHBIE CBSI3M: KJIACC BEIIECTBA — XUMHUUYECKHUE CBOMCTBA
BEILECTBA;

-HAOJIIOJIaTh M OMUCHIBATh PEAKIIMU MEXK]Y SJIEKTPOJIUTAMU C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOIO
WJIU POJIHOTO) SI3bIKA U SI3bIKA XUMHUM;

-IIPOBOJIUTH OIBITHI, MOATBEPKIAIOIINE XUMUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX
BEILIECTB
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