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IMosicuuTennLHAA 32 CKA

Pabouas nporpamma no npeamery Xxumus i 8-9 kiaccoB pazpaboTaHa B COOTBETCTBUU C:
- Ilpukazom MunucrepcTBa obpazoBanus U Hayku Poccuiickoit deneparuu ot 17.12.2010 .
Ne 1897 «O6 yrBepxkaeHuu (eaepalbHOrO TOCYAApCTBEHHOTO 00pa3oBaTENbHOIO CTaHIAPTA
OCHOBHOTO 00111eT0 00pa3oBaHMs» (C MOCICTYIONTUMH U3MEHEHUSIMH ),
-ITonoxxenuem o paboueil mporpamMme Yy4eOHBIX MPEIMETOB U KypCOB BHEYpOUHOU
JeATEIbHOCTH, YTBEPKACHHBIM mpukazoM aupekropa MBOY «Cpenusas mkoma Ne 15» ot
30.05.2016 1. Ne 123;
- OCHOBHOM 00pa30BaTEIBFHONW MPOTPAMMOI OCHOBHOTO OOIIETO 0Opa30BaHMsI, YTBEP)KICHHON
npukaszoM aupekropa MBOVY «Cpennsis mkona Ne 15» ot 18.06.2015 r. Ne 126;
- ABrtopckoit mporpammor mo xummu 8-9 kmacce O.C. Tabpuensna, A.B. Kymnmosoit
(«IIporpamMma 0CHOBHOTO 00111eTO 00pa3zoBanHus Mo XuMuu. 8—9 xinacce». M.: [Ipoda, 2013)

B pamkax ocHoBHOro obmiero o6pasoBaHus paboyas rmporpamma 1o XMMHU HalpaBJieHa
Ha JIOCTH)KEHUE CIENYIOIINX yeleil:
¢opmuposanue y ydamumxcsi XMMHUYECKONM KapTUHBI MHUpPAa KaK OpPraHMYECKOM YacTH €ro
1IEJIOCTHOM €CTECTBEHHOHAYYHOW KapTUHBI;
pazeumue TIO3HABATEIbHBIX HMHTEPECOB, HMHTEIUICKTYAlIbHBIX M TBOPYECKHX CIIOCOOHOCTEH,
yuyalxcs B MpoLecce U3YYeHHUs MU XMMHYECKO HayKH U ee BKJIaJa B COBPEMEHHbIN Hay4yHO-
TEXHUYECKUI MPOTPeECC;
dopmuposanue BaXHENITNX JOTUUYECKUX OTEpaIfil MBIIIIEHUS (aHATU3, CHHTE3, 000011IeHue,
KOHKpETH3allusi, CPaBHEHUE M Jp.) B IPOLECCE IMO3HAHMSA CUCTEMBl BAXKHEHIINX MOHSTHH,
3aKOHOB M TEOPUIi O COCTaBe, CTPOEHUU M CBOMCTBAX XMMUYECKUX BEIIECTB;
eéocnumanue yOSKJIEHHOCTH B TOM, YTO IPUMEHEHHE MOTyYSHHBIX 3HAHUN U YMEHUN 110 XUMHHU
ABJISIETCSI OOBEKTUBHON HEOOXOAMMOCTBIO JUIsi Oe30macHOi paboThl C BEHIECTBAMU H
MaTepHajamMy B OBITY M Ha IPOU3BOJICTBE;
npoekmuposanue N peanu3ayusa BbIMTYyCKHUKaMU OCHOBHOM IIKOJIBI JINYHOW 00pa3oBaTeNbHOM
TPaeKTOPUU: BBIOOD Mpoduis 00yueHHs B CTapIIel IIKOJIe WK TPOPeCCHOHATHLHOTO
00pa30BaTeNbHOTO YUPEKACHHUS,
0671a0eHue KIIIOUEBBIMU KOMITETCHIUAMU (yueOHO-T103HABATEIbHBIMHU, HH(POPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMU ).

XuMUS SABISETCS €CTECTBEHHO - HAYYHBIM NpeaMeTroM. Bxman xumuu, Kak y4eOHOTO
npeaMeTa B JOCTHIKEHHE 1IeJieil OCHOBHOTO 00Iero oOpa3oBaHUsl U OMNpeEeNseT BaXKHeillne
coJiepKaTeNbHbIE JINHUU TIPEMETA:

» «BEIIECTBO» — 3HAHHE O COCTABE U CTPOCHUH BEIIECTB, UX CBOMCTBAX M OMOJIOTHYECKOM
3HAUEHUU;

» TIPOTEKaHWs TAKHUX MPEBPAIICHUH U CrIoco0ax yIpaBIeHUsS pEaKIUsIMHI;

» «IPHMEHEHHE BEUICCTB» — 3HAHWE M OINBIT 0E30IacHOr0 OOpallleHHs C BEUICCTBAMH,
MaTepuaiaMH U MpoleccaMu, HEOOXOAUMBIMU B ObITY M Ha IIPOU3BOJICTBE;

»  «I3BIK XUMHH» — OINEPUPOBAHUE CUCTEMOMN BaKHEHIINX XUMHYCCKUX TIOHSITUH, 3HAHUE
XUMUYECKOM HOMEHKJIATypbl, a TaKXe BJIaJCHUE XHMHYECKOM CHMBOJIMKOU
(XuMHUECKUMH (hOpMyTIaMH U YPaBHEHUSMHU).

B paboueit mporpamMmmMe mo XMMHH JJIi OCHOBHOM IIKOJBI YYTEHBI TEPBOHAYATHHBIE
IPEJICTaBICHUS], TIOJyUYEHHBIE yJalllUMHCS B HA4aJIbHOM LIKOJIE IPU MU3YYEHUHU OKPYKAIOLIErO
mupa. [Ipennaraemas mporpamma, XOTsI U HOCUT OOILIEKYJIBTYPHBIIM XapakTep U He CTaBUT 3aJauy
npo¢eCCHOHATBLHON MOATOTOBKM YYalUXCs, TeM HEe MEHee, MO3BOJSET UM OIpPEaeNIUThCS C
BBEIOOpOM mipoduiist oOydeHus B ctapiieit mkose. CoaepkaHrue Kypca XUMUA OCHOBHOM IITKOJIBI
NO3BOJISIET c(hOpMUPOBATh Y y4yallMXCs HE TOJBKO IO3HaBaTeNbHbIE LEHHOCTH, HO M JIpyrue
KOMIIOHEHTBI CHCTEMbl IIEHHOCTEeH: Tpyaa H ObiTa, KOMMYHHMKAaTHUBHBIE, HPABCTBEHHBIE,
JcTeTHYECKue. B CBs3M ¢ mepexo10M OCHOBHOM LIKOJIBI HA TaKyl0 (OpMY UTOTOBOW aTTECTAIUH,
kak ['A, B Kypce mpeaycMOTpEeHO BpeEMs Ha MOJITOTOBKY K HEM.



B mporecce ocBoeHMs mporpaMMmbl Kypca XMMHH — y4allldecsl OBIAJEBAIOT YMEHHSIMHU
CTaBUTh BOMPOCHI, HAOIIOIaTh, OOBICHATH, KiIacCU(UUIUPOBATh, CpPaBHUBATh, MPOBOJUTH
OKCIEPUMEHT U HMHTEPIPETUPOBATh BBIBOJABI HAa €ro OCHOBE, OIpPENeNATh HCTOYHUKU
XUMHUYECKON MH(OpMalKH, MOMy4yaTh U aHAIU3UPOBATh €€, a TaKKe FOTOBUTH HA ATOM OCHOBE
COOCTBEHHBIN MH(POPMALIMOHHBIA MIPOAYKT, IPE3CHTOBATH €r0 M BECTH JTUCKYCCHIO.

3HAUUTENBHOE MECTO B COJIEP)KAHUU Kypca OTBOJUTCS XUMHUECKOMY dKcIepuMeHTy. OH
NO3BOJIsIET cPOpPMUPOBATH y YYALIMXCS CHENMaJIbHBIE TNpeAMETHbIe yMEHHus palboTaTh C
XUMHYECKMMH BEIIECTBAMM, BBINNOJHATH MPOCTbIE XUMHUYECKHE OINbIThl, HAYYUTh HX
0€30MacCHOMY M SKOJIOTMYECKH TPaMOTHOMY OOpallleHHI0 C BeIIecTBaMH B OBITY M Ha
npousBoJcTBe. [IpakTHyeckue paboThI CTPYIIIUPOBAHBI B OJOKU - XUMHYECKHE MPAKTUKYMBI,
KOTOpBIE CIYXaT HE TOJIbKO CPEACTBOM 3aKpEIUICHHWs yYMEHUH M HaBBIKOB, HO M KOHTPOJIS
KayecTBa UX COPMUPOBAHHOCTH.

KonnyectBo 4acoB B mporpamme OINpPENeNeHO CcoryiacHo yueOHomy Iuiany MBOY
«Cpennss mkona Ne 15». YueOHBIN npeaMeT XUMUs U3ydaeTcs: B 8 Kiacce -2 yaca B HENEJIo,
70 gacoB B rox; B 9 kiacce - 2 yaca B HeJento, 68 yacoB B roa (6e3 y4ué€ra rocyaapcTBEHHON
UTOTOBOM arrectanuu). OOIIee Ynucio ydyeOHBIX YacoB 3a IMepuoj oOydeHus ¢ 8 mo 9 kiace
cocraiusieT 1384.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS y4eOHOro npeamMeTa «XuMHs»

8 knacc
IIpenmerHbie pe3yabTarsl 00ydyenus (I1P)
VYuamuiics 10JKeH
YMemb: WCIONBb30BaTh TIPU XapaKTEPUCTHKE BEHIECTB IOHATHUSA: «aTOM», «MOJIEKYJay,
«XUMHUYECKHUH AJIEeMEHT», «XUMUYECKUN 3HAK, UJIK CUMBOJI», «BEILIECTBOY, KIIPOCTOE BEIIECTBOY,
«CITI0’)KHOE BEILIECTBOY, «CBOMCTBA BEIIECTBY, «XUMHUECKUE SABICHUN», «PU3NUECKUE SIBICHUSI,
«k03()PUIMEHTB», «HHACKCBHI», «OTHOCUTEIIbHAs aTOMHAas Macca», «OTHOCHUTENIbHAs
MOJIEKYJISIpHAsI Maccay, «MaccoBas 10Jis ssementay; (ITP 1)
3Hamb: TPEAMETbl M3YYEHHUS €CTECTBEHHOHAYUYHbIX JUCUHUIUIMH, B TOM YHCIE XHUMHH;
xumuueckne cuMmBodtbl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3zBanus
Y TIPOM3HOILIEHUE BEIIECTBA 10 COCTaBy Ha IpocThie U cioxxHbie (ITP 2)
- pasnuyamys: Tela U BEIIeCTBa; XMMHUUECKUN IEMEHT U MPOCTOE BEIIECTBO; OMUCHIBATh: (POPMBI
CYIIIECTBOBAHMS XUMUYIECKUX IIEMEHTOB (CBOOOIHBIE aTOMBI, IIPOCTHIE BEIIECTBA, CII0KHBIE
BellecTBa); Tabnuunyto popmy Ileproaryueckoit cucTeMbl XUMUYECKUX JIEMEHTOB; TOJIOKEHUE
snemenTa B Tabnune /. .MenneneeBa, UCIOIb3ys MOHATHUS «IIEPUONI», «TPYIIAY, «TIaBHAS
MOATPYIIAY, «IIOO0YHAs OATPYIIIay; CBOMCTBA BEIIECTB (TBEPIBIX, )KUIKUX, Ta3000pa3HBIX);
CYIIHOCTh XUMUYECKUX SIBICHUHN (C TOUKH 3PEHUSI aTOMHO-MOJICKYJIIPHOTO YUEHHS) U UX
MPUHIUITHATEHOE OTAanYKe OT pusudeckux seiaenui; (IP3)
- Xapaxmepu3zo6ams. OCHOBHBIE METO/IbI U3YUYEHHUS €CTECTBEHHBIX JUCLUUIUINH (HAOII0ICHNE,
9KCIIEPUMEHT, MOJIETTMPOBAHUE); BEIIECTBO [0 €r0 XUMUYECKOU (hOpMyIie COTJacHO IUIaHy:
KaueCTBEHHBIN COCTaB, TUI BEIIECTBA (IIPOCTOE WIIN CIOXKHOE), KOJIMYECTBEHHBII COCTaB,
OTHOCHUTEIIbHAs MOJIEKYJISIpHAs Macca, COOTHOILIEHHE MacC 3JIEMEHTOB B BEIIECTBE, MAaCCOBbBIE
JIOJIM 3JIEMEHTOB B BEIIECTBE (JJs1 CJIOXKHBIX BEIIECTB); POJIb XUMHUU (MOJIOKUTEIBHYIO H
OTPULATENIbHYIO) B JKM3HHM 4YeNIOBEKa, apryMEHTHpPOBATh CBOE OTHOIICHHE K 3TOM mpobiieme;
(ITP4)
- 8bIYUCTIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAcCy BEIIECTBA U MACCOBYIO JI0JIF0 XUMUYECKOTO
anemenTa B coenunenusx; (IPS)
- npo6oOums HaOIIOACHHS CBOMCTB BEIIECTB U SABJICHUI, MPOUCXOIAIINX C BEIIECTBAMU;
cobniodams
IpaBuJia TEXHUKHU 0€30MacHOCTH MPY MPOBEJACHUH HAOII0ACHUN U J1a0OpaTOPHBIX OIBITOB
(ITP6)
yMemb:
- UCTIOJIb30BaTh MPU XapaKTEPUCTUKE aTOMOB MOHITHUS: TPOTOH, HEUTPOH, IJIEKTPOH,



XAMHYECKHUM 3JIEMEHT, MACCOBOE UMCIIO, U30TOII, SJIEKTPOHHBIN CJIOM, SHEPreTUYECKUN YPOBEHD,
3JIEMEHTBI-METaJJIbl, 3J€MEHThI-HEMETaJUIbl; MPU XapaKTePUCTHKE BEIIECTB IMOHSATUS HOHHAs
CBS3b, HMOHBI, KOBAJEHTHAs HENOJISIpHAs  CBsI3b, KOBAJIEHTHAs  TMOJISIpHAsT  CBS3b,
3JIEKTPOOTPHULIATEIIBHOCTh, BaJICHTHOCTh, MeTaJuTM4ecKkast cBa3b; (I1P7)

- onucvl8ams COCTaB U CTPOEHUE aTOMOB JIEMEHTOB € MOPSIAKOBBIMU HOMepamu 1—20 B
Ilepuoauueckoil cucreme xumuyeckux 3yemMeHToB 1. 1. MenaeneeBa; COCTaBISATh CXEMBI
pacmpeeNieHus AIEKTPOHOB 0 3JIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 000JI0UKE aTOMOB; CXEMBI
00pa3oBaHUSPa3HBIX TUIIOB XUMUYECKON CBsI3U (MOHHOU, KOBaJIGHTHOH, MeTaiutnyeckoi); (ITP8)
- 00bACHAMb 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUYECKHXDIJIEMEHTOB (3apsiioB siep
aTOMOB, YHCJIa 3JIEKTPOHOB Ha BHEUTHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aMOIHIEMbIX 3JIEKTPOHHBIX
CJIO€B, paguyC aToMa, »dJIEKTPOOTPULATEIBHOCTb, METANIMYECKHUE U HEMETATIMYECKUe
CBOHMCTBAa) B TMepuofax | Trpymnmax (IVIaBHBIX moArpymmax) Ilepuoandeckoil CHCTEMBI
xuMuueckux anemeHToB J{. U.MenpeneeBa ¢ Touku 3peHus Teopuu crpoenus aroma; (ITP 9)

- CpaBHUBATh CBOMCTBA aTOMOB XMMHYECKHUX 3JIEMEHTOB, HAXOMAIIUXCS B OJHOM IMEPUOJE WU
raBHo moarpymme I[lepuogudeckon cucreMbl xumudeckux anemeHToB . M. Menaeneesa
(3apsloB  siAep aTOMOB, 4KCIA DJJIEKTPOHOB Ha BHEUIHEM DJEKTPOHHOM CIJIOE, YHUCIIO
3aM0JIHSAEMBIX 3JIEKTPOHHBIX CIOEB, PaJInyC aTOMa, JIEKTPOOTPUIIATEIbHOCTh, METAJIUTNYECKUE U
HeMeTayunueckue croiicTra); (ITP10)

- dasamb Xapaxmepucmuky XUMHYECKHX JJIEMEHTOB IO WX MoJiokeHuto B [lepuommdeckoit
cucreMe xumuuecku seMeHToB JI. 1. MenneneeBa (XMMHUUYECKHI 3HAK, MOPSIKOBBIA HOMED,
NepuoJi, TpyIra, MoArpymnna, OTHOCUTENbHAsE aTOMHAsi Macca, CTPOCHHE aTomMa — 3apsij sSapa,
YHCIIO TIPOTOHOB M HEHUTPOHOB B sijipe, OOIIee YMCIIO AJIEKTPOHOB, paclpeiiesieHue 3JIEKTPOHOB
10 3JIEKTPOHHBIM ciiosiM); (ITP11)

- onpedenamy TUTl XUMHUYECKOH CBSI3U MO (opMyJie BEeleCTBa; IPUBOIUTH PUMEPHI BEIIECTB C
Pa3HBIMH THUIIAMH XUMUYECKOU CBSI3U; XapaKTepU30BaTh MEXaHNU3MbI 00Pa30BaHUS KOBAJICHTHOM
cBs3M (OOMEHHBIN), HOHHOM CBSI3M, METANIMYECKOW CBA3HM; YCTAHABIMBATH MPUYUHHO-
CJIEICTBEHHBIE CBSI3U: COCTaB BelllecTBa — TUI Xumuueckoi cesizu; (ITP12)

- cocmaensaimes (QOpMyJIbl OMHAPHBIX COEIMHEHUN IO BAJEHTHOCTH; HAXOJWUTh BaJIEHTHOCTH
2JIeMEHTOB 110 opMmyiie obunHapHOoTo coenunenus. (ITP13)

yMemby:

- UCTIOJIb30BaTh MPU XapaKTEPUCTUKE BEIIECTB MOHITHUS: METAJIbI, INIACTUYHOCT,
TEIUIONPOBOAHOCTb,  3JEKTPONPOBOAHOCTh,  HEMETaUlbl,  ajUIOTPONUs,  aJUIOTPOIHBIE
BUou3MeHeHus, uin moaudukaiuu; (IIP14)

- onucviéams TIOJNOKEHHE AJIEMEHTOB-METAJUIOB M 3JI€MEHTOB- HeMeTaioB B [lepuoaunueckoit
cucteMe xuMmmuueckux snementoB J[. . MenneneeBa; kiaccuguyuposams MPOCTHIE BEIIECTBA
Ha METaJsIbl U HEMETaJlIbl, DJIEMEHTBI; ONPEAEIATh NPUHAAIEKHOCTh HEOPraHMUECKUX BEIECTB
K OJJHOMY M3 H3YYEHHBIX KJIaCCOB — METaUlbl U HEMETAJUIbl; JOKa3bIBaTh OTHOCHUTEIIBHOCTh
JIETICHUS TPOCTHIX BEIIECTB Ha MeTajuibl U HemeTasuisl, (ITP15)

- Xxapakmepuzosamsv 001MKe (U3MIECKUE CBOMCTBA METAJNIOB; YCTAHABINBATH TPUINHHO-
CJIEICTBEHHBIE CBSA3H MEKY CTPOCHHUEM aTOMa M XUMUYECKOW CBA3BIO B MIPOCTHIX BEIIECTBAX —
Metaiiax u Hemetamiax; (ITP16)

- 00bACHAMb MHOTOOOpa3ue MPOCTHIX BEIIECTB TaKUM (DaKTOpOM, KakK aJIOTPOTHS; CBOMCTBA
BEIECTB (Ha MpUMEpPax MPOCTHIX BEIIECTB —MeTauioB U HemeTaiioB); (ITP17)

- UCNONb306amb TIPU PELIEHUM PACUYETHBIX 3a/ay TMOHATHA: KOJUYECTBO BEIIECTBA, MOJIb,
MOCTOSTHHAsT ABOTaJpo, MOJIIpHAs Macca, MOJSPHBIA O0BEM Ta30B, HOPMAJbHBIC YCIOBUS;
IPOBOAMTH pacueThl C HCIOJB30BAaHWEM MOHSTHUN: KOJIMYECTBO BEIIECTBA, MOJSpHAs Macca,
MOJISIpHBINA 00BeM Ta30B, moctosiHHast ABoraapo (ITP18)

yMemby:

-o0pamaThes ¢ 1ab0paTopHBEIM 000PYIOBAHUEM M HarpeBaTeIbHBIMU MTPHOOPAMU B
COOTBETCTBUHU C MPaBUIAMU TEXHUKH 0€30MaCHOCTH; BBIMOJIHATH MPOCTEUIIINE TPUEMBI PAOOTHI C
1ab0paTOPHEIM 000pYyI0OBAaHUEM: JTAOOPATOPHBIM IITATUBOM; CIIUPTOBKOI; HAOIIOIATh 3a
CBOMCTBaMH BEILIECTB U SIBICHUSIMHU, TPOUCXOSIINMHU C BEIIECTBAMU; OITUCHIBATH XMUMHUECKUIA
HKCIIEPUMEHT C MOMOIIbIO €ECTECTBEHHOTO (PYCCKOTO HJIM POJIHOIO) SI3bIKA U SI3bIKa XUMUU;



JienaTh BBIBOJIBI IO Pe3yIbTaTaM MPOBEICHHOTO SKCIEPUMEHTA; TOTOBUTH PACTBOPHI C
ONpeAEeICHHON MAacCOBOM 10JI€l paCTBOPEHHOTO BEIIECTBA; IPUTOTOBUTH PACTBOP U PACCUUTATH
MacCOBYIO JI0JIt0 pacTBOpeHHOTO B HeM BemlectBa (IIP19);

-MCIIOJIB30BAaTh MPU XaPAKTEPUCTUKE MPEBPALICHUM BEIIECTB MOHATHUS: paCTBOD,
ANEKTPOJIUTUYECKAS. AUCCOLMAINS, DJICKTPOJIUTHI, HEINEKTPOJUTHI, CTENEHb JAMCCOLMALINH,
CHUJIBHBIE DJIEKTPOJHUTHI, CIIA0bIe JIEKTPOUTHI, KATHOHBI, aHUOHBI, KACJIOTHI, OCHOBAHUS, COJIH,
WOHHBIE PpEaKIMH, HECOoJIeoOpas3yIoie OKCUIBI, COJEO0pa3yIolue OKCHIIBI, «OCHOBHBIC
OKCHIBI», «KHCIOTHBIC OKCHIBI», CPEIHHE CONHY», «KHCIbIE COIH», OCHOBHBIC COIIH,
TEHETUYECKUU P,  OKUCIUTEIBHO-  BOCCTAHOBUTEJIBHBIE  PEAKUIUHU,  OKUCIUTEIND,
BOCCTaHOBHUTEIb, OKHCJIeHHE, BoccTaHoBieHue; (I1P20)

- onucwvleams PACTBOPEHUE KaK (DM3HKO-XMMHUYECKHUN IMPOIECC; WIUTFOCTPUPOBATH MPUMEPAMU
OCHOBHBI€ IMOJIOKEHUSI TEOPUH DJICKTPOJUTHUECKON JTUCCOLMAIMN; T€HETUYECKYI0 B3aUMOCBS3b
MEXIY BelllecTBaMu (MPOCTOE BEIIECTBO — OKCHJ — ruapokcua — coiib); (IIP21)

- XapaKTepU30BaTh OOIIME XMMHYECKHE CBOCTBA KUCIOTHBIX H OCHOBHBIX OKCHIOB, KHCIIOT,
OCHOBAHUH U COJIEU C NO3ULIUN TEOPHUHU DJIIEKTPOJIUTUYECKON JUCCOLMALUU; CYIIHOCTh
BJIEKTPOJIUTUYECKON JUCCOIMAIINY BEIIECTB C KOBAJIEHTHOMN MOJISIPHON M MOHHON XUMUYECKOMN
CBSI3bI0; CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuii; (ITP22)

- NPUBOJWTH TPUMEPHI PEAKIHM, MOATBEPKIAOMIMX XUMHUUYECKHE CBOMCTBA KHUCIOTHBIX M
OCHOBHBIX OKCHIOB, KHCIOT, OCHOBAHHI H COJEl; CYILIECTBOBAaHUE B3aUMOCBS3U MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTaHWYECKHX BEIIECTB; KIACCU(DUIIMPOBATh XUMHUYECKUE PEAKIIUHU T10
U3MEHEHMIO CTETICHEH OKUCIIEHUS 2JIEMEHTOB, 00pa3yIoIIMX pearupytomue BemecTsa; (I1IP23)

- COCTaBJISATh YPABHEHUS DJICKTPOJIUTHUECKON TUCCOLMAIIMN KUCTIOT, OCHOBAaHUI U COJIEH;
MOJICKYJIIDHBIE, TIOJHBIE W COKpAllleHHblE HWOHHBIE YpPaBHEHUsI pEaKUUA C y4acTUEM
3JIEKTPOJIUTOB; YPABHEHUSI OKHCIWUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUWA, HCMOJb3ys METOJ
DJIGKTPOHHOTO 0anaHca; ypaBHEHUS PEAKIMi, COOTBETCTBYIOIIUX IOCIEIOBATEILHOCTH
(memouke) mMpeBpallleHud HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; OMPENETIATh
OKHUCITUTEIb U  BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAHOBIIEHHE B  OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakiusax; (I1P24)

- YCTaHaBJIUBaTh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U: KJIACC BEIIECTBA — XMMHUYECKUE CBONCTBA
BCIIECTBA;, HAONIOMaTh W ONHUCHIBATH PEAKIMU MEXIAY OSJIEKTPOJIMTAMH C  TOMOIIBIO
€CTECTBEHHOI'0 (PYCCKOIO WJIM POJHOIO0) sI3bIKa M S3bIKA XWMHUH, MPOBOJUTH OIIBITHI,
MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIacCOB Heopranmdeckux Beniects (ITP25)
MertanpeamerHblie pe3yabTarbl 00yuenust (MP)

VYyamuiicst JOJKEH ymeny:

- ompeAensTh MNpoOJeMbl, T. €. YyCTaHABIMBAaTh HECOOTBETCTBUE MEXKAY IKEIAEMBIM U
neicteutenbHbIM; (MP1)

- COCTaBJIATb CIIOKHBIA IUJIAaH TEKCTa; BIIAJIETh TAaKUM BHUIOM H3JI0XKEHUS TEKCTa, Kak
noectroBanue; (MP2)

- IO/ pPyKOBOJICTBOM YYHTEJISl TIPOBOIUTEH HEMOCPEICTBEHHOE HAOIIOACHHE; TTO/T PYKOBOJICTBOM
yauTtesns 0hOpPMIISTh OTUYET, BKIFOUAIOIINKA ONTMCAaHUe HAOII0IEHHUS, €r0 PE3YJIbTaTOB, BHIBOJIOB;
UCIIOJIb30BaTh TAaKOW BHJI MBICICHHOTO (MJ€aIbHOTO) MOJICIUPOBAHUS, KaK 3HAKOBOE
MOJENUpOBaHNE (Ha TpPUMEpPEe 3HAKOB XHUMHUYECKHUX DJJIEMEHTOB, XHUMHYECKUX (QopMy);
UCIIONIb30BaTh TaKOH BHUJ MaTepHAIBHOTO (TPEIMETHOT0) MOJCIMPOBAHUS, KaK (PU3NIECKOE
MoieTMpoBaHue (Ha MpUMepe MOACIIUPOBAHUS aTOMOB U MoJiekyn); (MP3)

- IOJTy4aTh XMMHUYECKYIO HH(POPMAIIHIO U3 PA3TUYHBIX HCTOUHUKOB; (MP4)

- OmpenenaTb OOBEKT M acCleKT aHall3a W CHUHTEe3a; OMNpPEACNATh KOMIIOHGHTHI O0BEKTa B
COOTBETCTBUU C aCMEKTOM aHaIM3a U CUHTE3a; OCYIECTBIIATh KAUECTBEHHOE U KOJIMYECTBEHHOE
OTMCaHNuEe KOMIIOHEHTOB OOBEKTa; ONMpEeNeNsITh OTHOIIEHUS OOBEKTa C JIPYTHMMH OOBEKTaAMU;
CyIlleCTBEHHBIC Tpu3Haku oObekTa (MPS)

- (GOopMyIUPOBaTh THIOTE3Yy IO PEHICHUIO MPOOJIEM; COCTaBIATH TUIAH BBIMOJHEHUS Y4eOHOU
3a/1a4y, PEIICHUs MPOOJIEeM TBOPUECKOTO W TOMCKOBOTO XapaKTepa, BBIMOJHEHUS IPOEKTa
COBMECTHO ¢ yuurenem; (MP6)

- COCTaBJISATh TE3UCHI TEKCTA; BIAJCTh TAKUM BHIOM M3JI0KEHUS TEKCTa, Kak onucanue; (MP7)



- MHCINOJNb30BaThb TAaKOW BHJ MBICICHHOIO (MA€aIbHOT0) MOJEIMPOBAHUSA, KaK 3HAKOBOE
MOJENUpOBaHNWE (HAa TMpPUMEpPe COCTaBJIEHHUS CXeM OOpa30BaHHMs XUMHUYECKOH CBSI3H);
UCIIOJIb30BaTh TAaKOM BMJI MaTE€pHAIBHOrO (MPEIMETHOr0) MOJAEIMPOBAHUSA, KaK aHaJOroBOE
MOJIeTMPOBaHUE; UCTIOJIH30BaTh TAKOM BU MaTepPHAIbHOTO (MPEAMETHOT0) MOJIEIIMPOBAHMUSI, KaK
¢u3nueckoe MoieMpoBaHue (Ha MpuMepe Mojienei ctpoenus atomos); (MP8)

- OIpeNeNsITh OObEKTHl CPABHEHHUS U ACIEKT CPaBHEHUS 00BEKTOB; BHIMOIHITH HEMTOJIHOE
OJIHOJINHEHHOE CPaBHEHUE; BBIIIOJIHATH HEMOJHOE KOMIIJIEKCHOE CPABHEHME; BBIIIOJIHATD MIOJIHOE
OJIHOJIMHEHHOE CpaBHEHHE, BBINOJHATH IIOJIHOE KOMIUIEKCHOE CpaBHEHHE; CpaBHEHHE IO
ananoruu. (MP9)

- COCTaBJIATh KOHCIIEKT TekcTa; (MP10)

- CAaMOCTOSITETILHO UCIOJIB30BATh HEMOCPEICTBEHHOE HAOIIOICHHE, CAMOCTOATENIBHO 0(hOPMIIATh
OTYeT, BKIIFOYAIOITUH OMMCcaHue HAOJIIOICHHS, €T0 pe3yabTaToB, BbIBOIOB; (MP11)

- HCIIOJIb30BaTh IIPU XapaKTEPUCTHKE BEIIECTB IMOHSITHS: CTENEHb OKHCIIEHUS, BaJIEHTHOCTb,
OKCHJbl,  OCHOBAaHMs,  IIENOYM,  KA4YeCTBEHHas  pEaKlus, HHIUKATOp,  KHUCIOTHI,
KHCJIOPOACOIEpKAIINE KHUCIOThI, OECKHCIOPOJHBIE KHUCIOTHI, KUCIOTHAs Cpena, IIeIovHast
cpena, HeWrTpanbHas cpena, mkamna pH, commu, amopdHble BemiecTBa, KPUCTALIMYECKHE
BEIIECTBA, KpUCTAJUIMYECKass pELIETKA, MOHHAsg KpUCTalNIM4YecKas pelIeTKa, aToOMHas
KPUCTAJIMYECKAsl pelIeTKa, MOJIEKYJISIpHas KpUCTa/sIMyeckash pelieTka, MeTajulnyecKas
KpUCTaJIIIMYEcKas pemierka, cmecu; (MP12)

- KJ1accu(UIUPOBATh CIOXKHbIE HEOPraHUYECKHE BEIIECTBA MO COCTaBy Ha OKCHUJIbI, OCHOBAHMSI,
KHCIIOTBI U COJIM; OCHOBAHMS, KHMCIOTBI M COJIM IO PACTBOPUMOCTH B BOJE; KHCIOTHI IIO
OCHOBHOCTH M COJAEPNKAHHUIO KHUCJIOPOJa; ONpEeAeNsATh MPHUHAJIEKHOCTh HEOPraHUYEeCKHX
BEUIECTB K OJHOMY M3 H3YYEHHBIX KJIACCOB (OKCHJIbI, JIETY4YME BOJOPOJHBIE COEAUHEHHS,
OCHOBaHU$, KHCIIOTHI, COJH) MO (OpMyJie; OMUCHIBATh CBOWCTBA OTAEIBHBIX IpeAcTaBUTENeH
OKCHJIOB (Ha NpUMeEpe BOJbl, YIJIEKUCIOrO ra3a, HETalleHOM H3BECTH), JIETyYUX BOJOPOJIHBIX
COCTMHEHUH (Ha MpUMepe XJIOPOBOJOpOJa M aMMHaKa), OCHOBaHUH (Ha MpUMepe THAPOKCH]IOB
HATpUs, Kaaus U KalblMsl), KUCIOT (Ha NpUMEpPE CEpPHOM KUCIOTHI) U cojiel (Ha Npumepe
XJopua HaTpusi, kKapOoHaTa Kaibius, pochara kanpmus); (MP13)

- ONpEIENTh BAJEHTHOCTh M CTENEHb OKHCIIEHUS JJIEMEHTOB B BEIIECTBAX; COCTABIATH
bopMyIbl OKCHIOB, OCHOBAaHUM, KHCIOT U COJIEW MO BAJICHTHOCTSIM U CTENEHSM OKHCIIEHUS
AJIEMEHTOB, a TaKXKe 3apsaM HOHOB, YKa3aHHBIM B TaOJIHUIE pACTBOPUMOCTH KUCIIOT, OCHOBAaHHUI
U COJIEH; COCTaBIIATh Ha3BaHUS OKCHIOB, OCHOBAHUMN, KUCIIOT U COJIEH; CPaBHUBATH BaJIECHTHOCTh
Y CTENEHb OKUCIIEHUS; OKCHUJIbI, OCHOBAHMUSI, KUCJIOTHI M COJIU 10 cocTaBy; (MP14)

- HCIIOJIb30BaTh TaONMIly pPAcCTBOPUMOCTH JJisi OINpEAENeHUS PacCTBOPUMOCTH BEIIECTB;
YCTaHABJIMBATh TCHETUYECKYIO CBS3b MEXAY OKCHIOM U THIPOKCUAOM, U HA00OPOT; MPUUHMHHO-
CJIEICTBEHHBIE CBA3H MEKY CTPOCHUEM aTOMa, XUMUYECKOU CBSI3bI0 U TUIIOM KPUCTALNTNYECKON
pEIIeTKH XWMHUYECKHUX COEIMHEHHH; XapaKTepu30BaTh AaTOMHBIC, MOJIEKYJISIpHbIE, WOHHBIE
METAJIMYECKHE KpPUCTANIMYECKUE PpEeHIeTKH; Cpeay pacTBopa C IOMOINBIO ImIKanel pH;
IIPUBOJIUTH IPUMEPHI BEIIECTB € Pa3HBIMU TUIIAMM KpHUcTaumdeckon pemerky; (MP15)

- TMPOBOOUTH HAOMIONEHUS 3a CBOMCTBAMHM BEIIECTB M SBJICHUSMHU, NPOUCXOIALIMMHU C
BEIIECTBAMH; COOJIIOJIaTh IMpaBHUJa TEXHUKU OE30MacCHOCTH INPH MPOBEACHUU HAOIIOJICHUN U
OTMBITOB; HCCJENOBaTh CpeAy pacTBOpa C TIOMOMIbIO HMHIWKATOPOB; 3KCIEPUMEHTAIbHO
pasinyaTh KUCIOTHI U LIEJIOYH, MOIb3YysAch nHaukaTopamu; (MP16)

- HCTIOJIb30BAaTh NP PEUICHUH PacCUeTHBIX 3a7a4 MOHSTHUS MaccoBasl J10Jig SJIEeMEHTa B BEIIECTBE,
MaccoBasi JI0JIsl pAaCTBOPEHHOTO BEILECTBA, 00bEMHAs J10JIsl Ta3000pa3HOT0 BELIECTBA; IPOBOIUTh
pacueThl ¢ UCIIOJIB30BaHUEM MOHATUN MaccoBas JOJIs AJIEMEHTA B BEIIECTBE, MAacCOBast OIS
PacTBOPEHHOTO BEIIECTBA, 00beMHast 7075 Ta3000pa3Horo Bemectsa. (MP17)

- COCTaBJIATh HA OCHOBE TEKCTA TaOIHIIBI, B TOM unciie ¢ mpumeHeHneM cpeacts UKT; (MP18)
0]l PYKOBOJACTBOM YYHTENsl NMPOBOAMTH ONOCPEAOBAHHOE HAOJIOJEHUE; MO PYKOBOJICTBOM
yuuTenst ohOpMIISITh OTYET, BKIIIOUAIOILIUI OMKMCAaHUE SKCIIEPUMEHTA, €0 Pe3yJIbTaTOB, BHIBOJIOB;
OCYILECTBIISATh MHAYKTUBHOE 00001IeHNE (0T €AMHUYHOTO IOCTOBEPHOTO K O0IIEMY
BEPOSITHOCTHOMY), T. €. OTIPEIEIATH 00IINe CYIEeCTBEHHBIEC MPU3HAKY JIBYX U 00Jiee 0OBEKTOB U
- (puxcupoBath uX B popme NoHATHS UK cyxxaenus; (MP19)



- OCYIIECTBIISATH JeAYKTUBHOE 00001IeHEe (TTOABEIEHUE €IMHUYHOTO JJOCTOBEPHOTO MO 001IIee
JIOCTOBEPHOE ), T. €. aKTyaJIM3UPOBATh MOHSATHE WU CYXICHHUE U OTOKIECTBIISITh C HUM
COOTBETCTBYIOIIIME CYIIECTBEHHBIC TPU3HAKU OJTHOTO WK Oosee 00bekToB; (MP20)

- ONPENIeNSATh acleKT KilacCu(UKAIUN; OCYIIECTBIATh KIaCCU(PUKALIMIO; 3HATh U UCIIOJIb30BaTh
pasznuuHble GopMBI TipencTaBieHus kiaccupukammu(MP21)

- WCHOJB30BaTh NPH XapaKTEPUCTUKE BEIIECTB MOHATHUS: JUCTWUISALMUSA, IEpPEroHKa,
KPUCTAJIIIN3AIMsl, BhIIApUBaHUE, (UIBTPOBAHME, BO3TOHKA, WU CyOIUMAaIusi, OTCTaWBaHUE,
neHTpudyrupoBanre, XUMUYECKasl peaklMsi, XMMHYECKOE ypaBHEHHUE, PEaKIMH COEAUHEHUS,
peaKuuu pa3oXKEeHHs, PEakIuu OOMEHa, peaklMy 3aMEeIICHHs, PeaKluu HeHTpaIu3aIu,
3K30TEPMHYECKUE DPEAKLIHH, SHIOTEPMHUYECKHE DPEaKLUHUH, PEaKIMU TOPEHUs, KaTalu3aTophl,
dbepMeHThI, oOpaTHMble peakiiud, HeoOpaTUMbIe pEeakKlUH, KAaTAIUTUYSCKUE PEeaKIuHy,
HEKATaJMTUYECKNE PEaKIIUH, PAJl AKTUBHOCTH METAILJIOB, THApoau3; (MP22)

- YCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXY PU3NYECKUMU CBOMCTBAMHU BEIIECTB U
crocoboM pazzieneHus: cMecelt; 00BACHATh 3aKOH COXPAHEHUS MAaCChl BEUIECTB C TOUKH 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHUS; COCTaBJIATb YPAaBHEHMS] XHUMHUYECKUX pEaKIUid Ha OCHOBE
3aKOHA COXPaHEHUsT MacChl BEIIECTB; OMNMUCHIBATH PEAKUHUHU C ITOMOINBK E€CTECTBEHHOI'O
(pyccKOro uiau poJgHOro) si3bika U si3bika xumun; (MP23)

- KjJaccupuUUpoBaTh XUMHUYECKHE pPEaKIUU [0 YHCIYy U COCTaBy HCXOIHBIX BEILIECTB U
MPOJYKTOB PEaKIUU; TerioBoMy 3(QekTy; HampaBIeHUIO MPOTEKAHUS PEAKIUH; YYaCTHIO
katanuzaropa; (MP24)

- HCTIOJIB30BATh TA0JIUIlY PACTBOPUMOCTH ISl ONIPEIEIICHUS BOZMOKHOCTH MPOTEKAHUS PEeaKIIni
o0MeHa; AJIEKTPOXUMHUYECKUH psAJl HANPsHKEHUH (aKTUBHOCTH ) METAJJIOB JIJIsl OTIpEeAeTICHUS
BO3MOKHOCTH MPOTEKAHUsI PEAKIUN MEeXIy MeTalllaMd U BOJHBIMU PacTBOpaMHU KHCIOT U
coJieil; HaOII0IaTh U OMUCHIBATH MPU3HAKK M YCIOBHS TE€UEHUS XMMUYECKHX pEaKlUl, JenaTh
BBIBOJIbI HA OCHOBAaHWY aHAJIN3a HAOMIOIeHUH 32 dKcniepuMenTom; (MP25)

- MPOBOAMTH pacyeThl O XUMHUYECKUM YPABHEHUSM Ha HAXOXKJICHUE KOJIMYECTBA, MACChl WIIU
o0beMa TPOAYKTAa PEAKIMU MO KOIWYECTBY, Macce HIM OOBEMY HCXOIHOTO BEIIECTBA; C
WCIIOJIb30BAHUEM TIOHATHS «J0Js», KOI/IA HMCXOJHOE BEIIECTBO JIaHO B BHJIE pacTBopa ¢
3aJJaHHOM MacCOBOM JIOJIEH PAacTBOPEHHOI'O BELIECTBA WIIM COLEPKUT OIPEACIICHHYIO OO0
npumeceit (MP26)

- COCTaBJIATH Ha OCHOBE TEKCTAa CXEMBI, B TOM uHciie ¢ npuMeHeHueM cpeacts UKT; (MP27)

- CaMOCTOSITEIbHO HCIOJB30BaTh ONOCPEIOBAaHHOE HAOIIOJEHHE, CAMOCTOSITENBHO O()OPMIIATH
OTYeT, BKJIIOYAIOIIUH OMKMCAaHUE YKCIIEPUMEHTA, €T0 Pe3yJIbTaToB, BbIBOAOB; (MP28)
UCIIONIb30BAaTh TAaKOW BHJ MBICICHHOTO (MIEAJIbHOT0) MOJENUPOBAHUS, KaK 3HAKOBOE
MOJICTMpOBaHUE (HA TMPUMEpPEe YpPaBHCHUN XUMHYECKHX pPEaKIuil); paznudyarb o0beM U
CoJIepXKaHUE MOHATUM; pa3auyaTh POJOBOE U BHJIOBOE IMOHATHUSA; OCYIIECTBIISATH POJAOBHI0BOE
onpenenenue noustuit (MP29).

- IeNIaTh TIOMETKH, BBINIUCKHU, IUTUpOoBaHue Tekcta; (MP30)

- coctaBiATh noknan; (MP31)

- COCTaBIIATh HA OCHOBE TEKCTa rpaduku, B TOM yucie ¢ npuMmenennem cpeacts UKT; (MP32)
BIIAJIETh TAKUM BHUJIOM M3JIOKEHUS TEKCTa, Kak paccyxaeHue; (MP33)

- HCIONb30BaTh TaKOW BHUJ MBICICHHOTO (MA€aIbHOT0) MOJEIUPOBAHUS, KakK 3HAKOBOE
MO/IeJIMpOBaHue (Ha MpUMepe YpaBHEHUN peakIUil AUCCOLMAIMN, HOHHBIX YPaBHEHUHN peaKIInid,
MOJIypeakuii OKUCJICHUS- BOCCTAHOBJICHHMS); pa3inMyaTh KOMIIOHEHTHI JI0Ka3aTeabCTBa (TE3HC,
apryMeHThl U (OpMYy JI0Ka3aTelbCTBA); OCYIIECTBISATh MPSAMOE WHIYKTHBHOE JTOKA3aTEIhCTBO
(MP34)

- ONpeAeNsaTh WCXONs W3 Yy4yeOHOW 3amadyu  HEoOXOIUMOCTh HEMOCPEICTBEHHOTO WU
OIOCPEIOBAaHHOTO HAOJIOJCHHS; CaMOCTOSTENIbHO (OPMUPOBATh NPOrpaMMy SKCHEPHUMEHTa
(MP35).

JIuyHoCcTHBIE pe3y/bTaThl 00yueHus (JIP)

VYyamuiicss JOJIKEH:



3HamMb U NOHUMAMb. OCHOBHBIC MCTOPHYECKHE COOBITHS, CBS3aHHBIE C PAa3BUTHEM XUMHUU H
oOmiecTBa; JTOCTH)KEHUS B OOJACTH XMMUU W KYJIbTYpHbIE TPAIAUIMH (B YACTHOCTH, HAYYHbBIE
TpaIUIIUN) CBOEH CTpaHbI; 0OIEMUPOBEIE TOCTIKEHUS B o0nactu xumuw; (JIP1)

OCHOBBI 3/I0pOBOTO 00pa3a xu3uu; (JIP2)

- TpaBUJIa TMOBEJEHUS B YPE3BbIYANHBIX CHUTYallUAX, CBSI3aHHBIX C BO3JCMCTBHUEM pa3IMYHBIX
Beriects; (JIP3)

- COIMAJIBHYIO 3HAUUMOCTh M CO/IepKaHue Mpodeccui, CBsI3aHHbIX ¢ Xumuei; (JIP4)

- OCHOBHBIE TIpaBa M OO0S3aHHOCTH TpaXJIaHWHA (B TOM YHCJIE Y4YaIlerocs), CBS3aHHBIE C
JUYHOCTHBIM, NPO(heCCHOHAIBHBIM U KU3HEHHBIM camoomnpeaencaueM;(JIPS)

UCNbIMBIBAMb: YYBCTBO TOPJOCTH 32 POCCUHUCKYIO XMMUYECKYIO HAYKy M YBAKEHHE K UICTOPUHU
Pa3BUTHS;, YBaXKEHUE U IPUHATUE JOCTHXKEHUM xumuu B mupe; (JIP6)

- YBaXEHHE K OKpYXarolMM (y4JalluMcs, YYUTENSIM, POAUTENSAM U Jp.) — YMETh CAylaTh U
CIBINIATh TAPTHEPA, MPU3HABATH MPABO KAXKIOTO0 Ha COOCTBEHHOE MHEHHE W MPHHUMATH
pelmIeHUs C Yy4eTOM IIO3MIMM BCEX YYaCTHHUKOB; CAMOYBAXKEHHE U HMOLMOHAIBHO-
MOJIOXKUTEIbHOE OTHOIIeHHE K ceOe; (JIP7)

npu3Hasamu: IIEHHOCTH 37J0POBBA (CBOETO U Apyrux mtonaeii); (JIPS)

HEO0OXOIUMOCTh CAMOBBIPAKEHUS, CAMOPEATU3AIINH, COIMANBLHOTO npusHanus; (JIP9)
0C03HA6aMb: TOTOBHOCTH (UJIM HETOTOBHOCTH) K CAMOCTOSITEILHBIM MOCTYIIKAaM U IEUCTBUAM,
NPUHATUIO OTBETCTBEHHOCTH 32 MX PE3yJbTaThl; FOTOBHOCTH (WJIM HErOTOBHOCTH) OTKPBITO
BBIPAXaTh U OTCTAMBATh CBOIO MO3UIIMIO U KPUTUYHO OTHOCUTHCA K CBOMM noctymnkam;(JIP10)
nposieNAmy: N0OPOKENATENLHOCTD, JOBEPUE M BHUMATEIHLHOCTD K JIFOJSIM, TOTOBHOCTH K
COTPYAHUYECTBY U IPYXKO€, OKa3aHUIO TIOMOIITY HyKaatomumcs B Heit; (JIP11)

YCTONYHMBBIN TO3HABATENIBHBIN HHTEPEC, MHUITMATHBY U JIFOO03HATEIHHOCTh B U3YUYEHUU MUPA
BelllecTB U peakuuid; (JIP12)

- IIEJICYCTPEMIICHHOCTh U HACTOMYMBOCTH B JOCTUXKEHHUH 1LI€NIeH, TOTOBHOCTH K ITPEOJI0JICHUIO
tpyanocteit; (JIP13)

- yOeXIEeHHOCTh B BO3MOXXHOCTH TO3HAHHUS TMPUPOIBI, HEOOXOJUMOCTH Pa3yMHOTO
WCIIOJIH30BAHUS IOCTHKEHU HAYKH M TEXHOJIOTUH 1)1 pa3BuTHs oomectsa;(J1P14)

yMemb: YCTAaHABIMBAaTh CBSI3b MEXIY MEJIbI0 HM3YYEHHS XUMHM WU TEeM, JJis 4Yero OHa
ocymiectBisiercs (MotuBamn); (JIP15)

- BBIMOJHATH MPOTHOCTHYECKYIO CAMOOLIEHKY, PETYIUPYIONIYI0 aKTUBHOCTh JIMYHOCTH Ha dTaIle
€€ BKJIIOYEHHSI B HOBBIM BUJI JIESITEIbHOCTH, CBA3aHHBIN C HAYAJIOM HU3y4€HHUsI HOBOTO yueOHOI0o
npeamera — xumud; (JIP16)

- BBINOJHATh KOPPUTHPYIOILYIO CaMOOILIEHKY, 3aKJIIOYAOIIYIOCS B KOHTPOJIE 3a IPOLIECCOM
U3YYCHHUS XHMHH ¥ BHECEHUU HEOOXOJMMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIMX JTamaMm U
criocobaM m3yuenus kypca xumun; (JIP17)

- CTpOUTH KH3HEHHBbIE U MPOPECCHOHATBHBIC IUIAHBI C YYETOM KOHKPETHBIX COIMAIBHO-
HMCTOPUYECKUX, TTIOJIMTHYECKUX U SKOHOMUYECKHX ycioBuid; (JIP18)

- 0CO3HaBaTh COOCTBEHHBIC IIEHHOCTH M MX COOTBETCTBUE NMPUHUMAEMBIM B KH3HU PEIICHUSM;
BECTH JUAJIOT HA OCHOBE PABHOIIPABHBIX OTHOIICHWH M B3aUMHOTO yBaxkeHus; (JIP19)

- BBIJICJISITh HDABCTBEHHBIM aCIIEKT MOBEACHUSI U COOTHOCUTH MOCTYIKU (CBOM U JAPYTUX JIFOJIEH)
Y COOBITHS C IPUHATHIMH dTHUYECKUMU HOpMamH; (JIP20)

- B TIpeAelax CBOUX BO3MOXKHOCTEH MPOTUBOACHCTBOBATh JEWCTBUSAM W  BIMSHUSM,
MIPEACTABISIIONIUM yTPpo3y KU3HH, 3/TOPOBbIO M 0€30MaCHOCTH JTUYHOCTH U obmecTa. (JIP21)

9 kiacce
IIpenmernsble pe3yabTatsl 00yuenus (I1P)
VYyamuiicst JOJKEH ymeny:
- HCTIOJIb30BAaTh IIPU XapaKTEPUCTUKE MTPEBPALLEHUI BEILIECTB OHATHS: XUMUYECKasl peakLus,
PEAKIMH COCANHEHUS, PEAKIIMU PA3JIOKEHHsI, PEaKLIUU OOMEHa, peaKIMK 3aMeIIEeHUs], peaKkIu
HEeHTpanu3aum, 5K30TePMHUECKUE PEAKIIH, YHIOTEPMUYECKIE PEaKIIUU, 0OpaTUMbIe PEaKIIuH,
HEOOpaTHMBbIE PEAKIIMH, OKUCIUTEIBHO - BOCCTAHOBUTENIbHBIE PEAKIIUU, TOMOTCHHbIE PEAKIIUH,



TEeTEPOreHHBbIE PEAKIMU, KATAIUTUYECKHE PEAKIUU, HEKATAIUTUYECKHE pPEAKIUU, TEIJIOBOU
3 PexT XUMUYIECKON peakiiuu, CKOPOCTh XUMHUUECKON peakin, «karaauzatopy; (ITP1)

- XapakTepu30BaTh XHUMHUYECKUE DBJIEMEHThl |—3-ro mNepuoJoB MO UX TMOJIOKEHUIO B
Ilepuoauueckoit cucreme xumMuueckux osieMeHtoB Jl. M.MeHneneeBa: XMMHMYECKHMH 3HAK,
MOPSIIKOBBIM HOMEp, MEpUoJ, TpyIlna, MOATrpyNa, OTHOCUTEIbHAs aTOMHAas macca, CTpPOEHHUe
aToMa (3apsan sjApa, YHUCIO MPOTOHOB M HEWUTPOHOB B sJpe, OOIIEe YHMCIO AIIEKTPOHOB,
pacnpeselieHrne IEKTPOHOB TI0 SJICKTPOHHBIM CIIOSIM, IPOCTOE BEIIECTBO, (hOpMYyIia, HA3BaHHE U
THUI BBICHIETO OKCHUJA W THAPOKCHUJA, JIETy4ero BOJOPOAHOIO COECTUHEHHS (Ui HEMETAIIJIOB);
(I1P2)

- XapakTepu3oBaTh OOIIMEe XUMHYECKHE CBOWCTBa aM(OTEPHBIX OKCHIOB U THJIPOKCHJIOB;
MPUBOUTH TPUMEPHI PEAKITUH, TOATBEPKIAIOIMINX XUMUIECKIE CBOWCTBA aM()OTEPHBIX OKCUIOB
u ruapokcuios; (ITP3)

- JaBaTh XapaKTEPUCTUKY XMMUUYECKHX PEAKIUN IO YUCIY U COCTaBYy HMCXOJHBIX BEIIECTB U
MPOAYKTOB peaKklUu; TEII0oBOMY 3P ¢eKTy; HAmpaBICHUIO MPOTEKaHUS PEAKIMH; U3MEHEHUIO
CTENEHEW OKHUCJIEHUS DSJIEMEHTOB; arperaTHOMy COCTOSIHUIO MCXOJHBIX BEIIECTB; YYacTHIO
KaTajan3aTopa; OOBSCHATh W MPUBOIUTH MPHUMEPHl BIUSHUS HEKOTOPHIX (hakTOpoB (mpupona
pearupyromux BeUIECTB, KOHIEHTpalus BELIECTB, JJaBJICHHE, TEMIlepaTypa, Karaau3atop,
MOBEPXHOCTh CONPHUKOCHOBEHHUS PEArupyrOIIMX BEHIECTB) HA CKOPOCTh XMMHMUYECKUX pEeaKlui;
HAOII0/IaTh M OMHCHIBATh YPAaBHEHUS PEaKIUN MEX]y BEIIECTBAMHU C MOMOIIBI0 €CTECTBEHHOTO
(pycckoro uau poaHOTO) si3bika U si3bika xumuw; (ITP4)

- TPOBOAWTH OIBITHI, MOATBEPKAAIONINE XUMHYECKHE CBOWCTBA aM(pOTEPHBI OKCHIOB U
TUIPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PeakIy OT pa3inyuHbIX (pakTopoB (mpupoaa
pearupyromux BeUIECTB, KOHIEHTpalusi BELIECTB, JaBJICHHE, TEMIlepaTypa, Karaau3atop,
MOBEPXHOCTh COMPUKOCHOBEHMS pearupyroniux Bemects) (ITPS)

- HUCHOJIb30BaTh MpPHU XapPaKTEPUCTUKE METAJUIOB M HMX COCAMHEHUN MOHSTHS: METaJUIbl, Pl
AKTUBHOCTH METAJIJIOB, LIEJIOYHBIE METAJUIbI, IIEIOYHO3EMENIbHBIE METAJUIbl, UCIOJIb30BaTh MX
pu xapakrepuctuke metaios; (ITP6)

- J1aBaTh XapaKTEPUCTUKY XMMHUYECKHUX AJIEMEHTOB-METAUIOB (IIEMOYHBIX METaJIOB, MarHusi,
KaJIbLIMsl, QJIIOMUHUS, Keje3a) Mo UX MoyoxeHuto B Ilepuonumueckoit cucteMe XUMHUYECKHX
anementoB J[. M.MeHnneneeBa (XMMHYECKHH 3HAK, TMOPSAKOBBIM HOMEp, NEPHOJ, TPYIINa,
NOATPYIINa, OTHOCUTEIbHAS aTOMHAsl Macca, CTpOEHUE aroma (3aps]l sipa, YUCIO MPOTOHOB U
HEUTPOHOB B si/ipe, 00Iee YUCIIO AJIEKTPOHOB, PACIpeeTeHHE 3JIEKTPOHOB MO 3JIEKTPOHHBIM
CJIOSIM), TIPOCTOE BEIECTBO, (popMyra, Ha3BaHKUE U TUI BBICIIETO OKcHa U ruapokcuna); (IP7)
- Ha3bIBaTh COCTMHEHUS METAJNIOB U COCTABIIATEH UX (opMyibl 1o HazBaHuio; (ITP8)

- XapaKTepu30BaTh CTPOEHUE, 00IIHe PUBNIECKUE K XUMUIECKHIE CBONCTBA MPOCTHIX BEIIECTB-
METaIIJIOB; OOBSICHITH 3aBUCMOCTh CBOMCTB (MJIM MPeICKa3bIBaTh CBOMCTBA) XUMUYECKUX
AJIEMEHTOB-METAJIJIOB (paanuyc, METAITMYECKNE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA JJIEMEHTOB) U 00pa3yeMbIX MMM COEIUHEHUH (KHUCIOTHO-
OCHOBHBIC CBOMCTBA BBICIIMX OKCHIOB H THAPOKCHIOB, OKHCIHTEIbHO-BOCCTAHOBUTCIBHBIC
CBOHMCTBAa) OT moJoxkeHuss B Ilepmoamueckoil  cHCTeME  XUMHYECKHX  DJIEMEHTOB
JA.N.Menneneena; (ITP9)

- ONKUCHIBATh OOIIME XMMUYECKHE CBOWCTBA METAJUIOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WM POJHOTO) sI3bIKa W S3bIKa XHWMHH; COCTaBIIATh MOJEKYJISIPHbIE YpPaBHEHUS peaKlHi,
XapaKTEepU3YIOIUX XUMUYECKHE CBOWCTBA METANIOB U UX COCJUHEHUM, & TAK)KE JIEKTPOHHBIE
YpaBHEHUsI  TPOLIECCOB  OKHUCICHHS-BOCCTAHOBIICHUS;  YPAaBHEHUS  DJIEKTPOJIMTHUYECKOU
JUCCOLMALMN; MOJEKYJSIpHbIC, IIOJIHBIE W COKpAICHHbIE HOHHBIE YpPAaBHEHHUS PEaKUHU C
yuactueM 35ektpoautos; (ITP10)

- YCTaHaBJIMBAaTh IPUYMHHO-CIICJICTBEHHBIE CBSA3M MEXIY CTPOCHHEM aToMa, XUMHYECKOU
CBSI3bIO, TUIIOM KpPUCTAUTMYECKOW PEIIETKH METAaUIOB M WX COEAMHEHUU, WX OOIIHUMHU
buznaeckuMu 1 xumudeckumu cpoiictBamu; (ITP11)

- OMNHUCHIBaTh XUMHUYECKHE CBOMCTBA WIEJOYHBIX M IIETIOYHO3EMENIBHBIX METANIOB, a TaKke
ATIOMUHUS U Kelle3a U UX COEIMHEHUH C MOMOIIbI0 €CTECTBEHHOrO (PYCCKOTO WM POJHOTO)
si3bIka U si3bika xumu; (IMP12)



- BBHINONHATH, HAONIONATh M OMHCHIBATH XUMHYECKHHA HKCIEPHUMEHT IO pPacrno3HABAHUIO
BOXHEHMIINX KAaTHOHOB METAJJIOB, THAPOKCUA- HOHOB;, 3KCIEPUMEHTAIbHO HCCIeA0BaTh
CBOMCTBA METAJJIOB M MX COEIUHEHUN, pelIaTh SKCIEPUMEHTAJbHBIE 3aJaud IO TeMe
«MeTtanibly; ONUCHIBATh XUMHUUYECKUNA SKCIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOr0 HIIN
poaHoro) sa3bika u si3bika xumuu; (IMP13)

- MPOBOJUTH pacueThl MO XUMUYECKUM (OpMYyJIaM U YpaBHEHUSAM peaKUUl, MPOTEKAIOLIUX C
ydacTheM MeTaiuioB U ux coequHenuii (I1P14)

- oOpamartecs C JaboOpaTOpHBIM OOOpPYIOBaHMEM W HarpeBaTeIbHBIMU TNPUOOpaMH B
COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€301acCHOCTH; HAOIIOAATh 32 CBOMCTBAMHU METAJNIOB U UX
COCIMHEHUN U SIBICHUSIMHU, TPOUCXOSAIIMMH C HUMU; OMHUCHIBATh XUMHUYECKUN HKCIIEPUMEHT C
MOMOIIbIO €CTECTBEHHOTO (PYCCKOr0 WJIM POJIHOTO) SI3bIKA U SI3bIKa XMMUU; J€JIaTh BBIBOJIBI 1O
pe3yibTaram npoBeaeHHoro ’kcnepumenta. (IP15)

- UCIOJIb30BaTh MPU XapAKTEPUCTHUKE METAIJIOB W UX COCAMHEHUN MOHSTHUS: HEMETaJlIbI,
ranoreHsl, ALIOTPONHbIC BHIOM3MEHEHHS, JKECTKOCTh BOJbI, BPEMEHHAS JKECTKOCTh BOJIBI,
MOCTOSTHHAS )KECTKOCTh BO/IbI, 0011181 keCcTKOCTh BoIbI; (ITP16)

- J1aBaTb XapakTEpPUCTUKY XHUMHUYECKHUX JJIEMEHTOB-HEMETaIoB (BOAOPOJa, TaJOreHOB,
KHCJIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs) 10 UX MOJIOKeHUIo B [leproanueckoit
cucrteMe Xxumudeckux anemeHToB J[. M.MenneneeBa (XUMHYECKUN 3HAK, TOPSIKOBBIA HOMED,
nepuoji, Tpymnna, MOArpyINna, OTHOCUTENIbHAs aTOMHasi macca, CTpOCHHE aTroma (3apsa sapa,
YHCIIO TIPOTOHOB U HEHUTPOHOB B sijipe, OOIIee YMCIIO AJIEKTPOHOB, paclpeiiesieHue 3JIEKTPOHOB
M0 AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, OopMyiia, Ha3BAaHUE M THUI BBICIIETO OKCHIA U
TUAPOKCHIa, (popmysia U XapakTep JeTydero BogopoaHoro coenunenus); (IP17)

- Ha3bIBaTh COEMHEHNS HEMETAIIJIOB U COCTABIATH UX (opmyIibl 1o HazBaHuto; (ITP18)
XapaKTepu30BaTh CTpPOEHUE, o0IIHe (pU3nUecKre U XMMHUECKHUE CBOMCTBA MPOCTHIX BELIECTB-
HEMETAIJIOB; OOBSICHATH 3aBUCHMOCTh CBOMCTB (WJIH MPEICKA3bIBATh CBONCTBA) XUMUYECKHIX
3JIEMEHTOB-HEMETAJUIOB (paauyc, HEMETAJUTMUEeCKHE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-
BOCCTAHOBUTEJIHHBIE CBONCTBA JJIEMEHTOB) W O00pa3yeMbIX HMH COCIUHEHUH (KHUCIOTHO-
OCHOBHbBIE CBOWCTBA BBICIIMX OKCHJOB M T'MIPOKCHIOB, JETYUMX BOIOPOIHBIX COEIMHEHHIA,
OKHCITUTEIbHO- BOCCTAHOBUTEIBHBIE CBOMCTBA) OT mojoxkeHus B llepuonuueckoit cucreme
xumuueckux 35emMenToB [. . Menneneesa; (IIP19)

- OMHMCHIBATh OOIIME XUMHUYECKHE CBOMCTBA HEMETAJUIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WIM POJHOTO) S3bIKA M SI3bIKA XWMHU; COCTaBJISATh MOJIEKYJSPHBbIE YpaBHEHHUS pEeaKlUid,
XapaKTEePU3YIOLUIUX XUMHUUECKUE CBOMCTBA HEMETAJUIOB U UX COCIMHEHHH, a TAK)KE PJICKTPOHHBIE
YpaBHEHHS  TPOILIECCOB  OKHUCIICHUSA-BOCCTAHOBJICHMS;  ypaBHEHHUS  DJIEKTPOJIUTHUYECKON
JUCCOIMAIIMY; MOJEKYJISIpHbIC, TOJIHBIE W COKpAIleHHbIE HMOHHBIE YpPaBHEHHUS pEakUuil c
yuactueM 3jiektposutos; (ITP20)

- YCTaHaBJIMBAaTh IMPUYMHHO-CIIEJICTBEHHbIC CBS3UM MEXIY CTPOCHHEM aToMa, XUMHUYECKOU
CBS3bIO, TUIIOM KPHUCTAJUIMUECKON pEIIeTKH HEMETaUIOB M HUX COEQUHEHHM, MX OOMHUMHU
GU3MYECKUMU ¥ XWMHUYECKUMHU CBOWCTBAMH; OMHCHIBATH XMMHUYECKHE CBOWCTBA BOIOPO/IA,
raJIoreHOB, KUCIOpOAa, cephl, a3oTta, (hochopa, rpadura, anmasa, KpEMHUS U UX COCTUHEHHH C
MOMOIIIbIO €CTECTBEHHOTO (PYCCKOI0 UM POJIHOTO) si3bIKa U A3bika xumun; (I1P21)

ONKCHIBATh CMOCOOBI YCTpaHEHUs >KECTKOCTH BOJBl W BBINOJHITH COOTBETCTBYIOIIMA UM
xuMuueckuit sxkcnepument; (I1P22)

- BBIMOJHATH, HAOMIOIaTh U OMHUCHIBATh XMMHUYECKUN SKCIEPHUMEHT IO PACIO3HABAHUIO MOHOB
BOJIOPOJIa M aMMOHHMS, CyJibdar-, KapOoHaT-, CHIMKAT-, pocdart-, XJI0puI-, OpOMHI-, HOIUI-
HMOHOB; HKCIIEPUMEHTAJILHO HCCIIEOBaTh CBOMCTBA METAJUIOB M HMX COEIUHEHUH, pellaTrh
AKCIIEpUMEHTAJIbHBIE 3a7auu 1o TeMe «HeMeranmnbl»; ONuChIBaTh XUMUYECKUN SKCIEPUMEHT C
MOMOIIbIO €CTECTBEHHOTO (PYyCCKOTO WJIM POJHOIO0) SI3bIKA U SI3bIKa XUMUU; IPOBOJUTH PacUeThl
0 XUMHUYECKHM (hopMyiiaM U ypaBHEHUSM PEaKIHid, TPOTEKAIONUX C y4aCTHEM HEMETAIJIOB U
nux coeaunenuii (ITP23)

- oOpamarecsi ¢ nabOpPaTOpPHBIM OOOPYJIOBaHMEM H HArpeBaTeNbHBIMH TMpUOOpaMU B
COOTBETCTBUU C MpaBUJIAMHU TEXHUKH 0€30MacHOCTH; HAOII0JaTh 32 CBOWCTBAMU HEMETAJIOB U
WX COCIMHEHUH U SIBICHUSAMU, MPOUCXOISAIIUMU C HUMU; OMUCHIBATh XUMUYECKUM HKCIIEPUMEHT



C MTOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOIO) SI3bIKA U A3bIKA XUMUU; J1€TaTh BHIBOJIBI 110
pe3yibTaram npoBeaeHHoro ’kcnepumenta. (I1P24)

MertanpeamerHblie pe3yabTarbl 00yuenust (MP)

VYyamuiicst JOJKEH ymeny:

- ONpenessaTh Iellb Yy4eOHOW IEATEIBHOCTH C MOMOIIBI0 YUUTENSI U CaMOCTOSATEIhHO, UCKATh
CpeICTBa €€ OCYIECTBICHHs, paboTas MO IJIaHy, CBEPSTh CBOM ACMCTBHS C LEIbI0 U IpU
HEOOXOIUMOCTH UCTIPABIISATEH OIMIUOKH C IIOMOIIBIO0 YUUTENS U camocTosTenbHo; (MP1)

- COCTaBJIAThH aHHOTanuio TekcTa; (MP2)

- CO3/1aBaTh MOJICNH C BBIICTICHHEM CYIIECTBEHHBIX XapaKTePUCTHK 00BEKTa U MPECTABICHUEM
WX B IPOCTPAaHCTBEHHO-TpadUIeCKON UM 3HAKOBO-CUMBoOJIMYeckoi hopme;(MP3)

- OIPEeNeNsITh BUBI K1accu(UKaIK (€CTECTBEHHYIO U UICKYCCTBEHHYIO); OCYIIECTBISThH MPSIMOE
JNETYKTUBHOE J0Ka3aTeabcTBO. (MP4)

- paboTarh MO COCTaBICHHOMY IUIaHYy, HCIIONB3yS HApSAAy C OCHOBHBIMU W JIOTIOJHHUTEILHBIC
cpencTBa (CrpaBOYHYIO JIMTEPATYPY, CIOXKHBIE MpuOopsl, cpeactsa UKT); (MPS)

- C TIOMOIIBIO YYUTENSI OTOMPATh AJIS pelIeHus] y4eOHBIX 3a/1a4 He0OX0IMMBbIE CIIOBApH,
SHIUKJIONIETUH, CTIPABOYHUKHU, JIEKTPOHHBIE IUCKH; COMIOCTABISATh U OTOUPATh HHPOPMAIIHIO,
MOJIYYEHHYI0 M3  Pa3IMYHBIX HCTOYHUKOB  (CJIOBAapH, SHIMKIONEIWUU, CIPABOYHUKH,
3JIEKTPOHHBIEC TUCKH, ceTb HTepHeT); (MP6)

- IPEACTABIATH NHPOPMAITUIO B BUJIE TAOJIHII, CXEM, OTIOPHOT'O KOHCIIEKTA, B TOM YHUCJIE C
npumeHenuem cpencts UKT; (MP7)

- oOpMIISATE CBOM MBICTH B YCTHOW M THUCHMEHHOM pEYM C yYE€TOM CBOUX Y4YEOHBIX U
JKU3HEHHBIX PEUYEBBIX CUTYyallMid, B TOM uKcie ¢ npumeHenneM cpeacts UKT; (MPS)

COCTaBJISTH pelieH3ut0 Ha TekcT; (MP9)

- OCYIIECTBJIATH JI0KA3aTeNIbCTBO OT mpoTtuBHOr0; (MP10)

OTIpE/IeINIATh UCXOS 13 Y4eOHOH 3a1auu HEOOXOMMOCTh UCTIONB30BaHUS HAOIIOICHUS HITH
skcniepumenTa; (MP11)

- OpraHU30BBLIBaTh Y4eOHOE B3aMMOJCHCTBHE B rpymme (pacmpeneisTh POJH, JOTOBAPUBATHCS
IpyT ¢ IPYroM U T. 1.); peABUAETh (IPOrHO3UPOBAThH) MOCIEACTBUS KOJJIEKTUBHBIX pEIICHUN
MP12)

- MOHMMAaTh MPHUYMHBI CBOETO HEycleXa M HaXOJUTh CHOCOOBI BBIXOJAA W3 3TOM CUTyalluu; B
UAJIOTe C YYUTENIeM YYUTHhCS BBIPAOATHIBATH KPUTEPUU OIEHKU U OIPEACTSITh CTENEHb
YCIIEIIHOCTH BBIMOJIHEHHs] CBOEH paboThl U pabOThI BCEX, UCXOM U3 UMEIOUINXCS KPUTEpUEB
COBEPILIEHCTBOBATh KPUTEPUHM OLIEHKH M MOJb30BATHCSI UMH B XOJ€ OIEHKH U CaMOOLICHKU;
(MP13)

- OTCTauBaTh CBOKO TOYKY 3pCHHS, apryMEHTHPYs €€; MOJATBEpKIaTh apryMEHTHI (aKTaMu;
KPUTHYHO OTHOCHUTHCA K CBOEMY MHEHHIO; CIIyIIaTh APYTUX, MbITATbCA MPUHUMATH APYTYIO
TOYKY 3p€HUS, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3peHus; (MP14)

- cocTaBIATh pedepar mo onpeaenennon popme; (MP15)

- OCYLIECTBJISITh KOCBEHHOE pa3eUTeNIbHOE JoKazaTrenbcTBo. (MP16)

JIuuHoCcTHBIE pe3y/bTaThl 00yueHnus (JIP)

VYvyamuiics JOJIKEH:

3Hamb 1 NOHUMAMD:

- OCHOBHBIC UCTOPUYECKHE COOBITHS, CBI3aHHBIC C PA3BUTHEM XUMUU U OOIIECTBA; TOCTHKEHUS
B 00JaCTU XUMUM U KYJIbTYpPHBIE TPAJUIUHU (B YACTHOCTH, Hay4Hble TPAJAMUIIMN) CBOCH CTPAHBI;
00IIeMIPOBBIC JOCTHKEHUS B oOnactu xumuu; (JIP1)

- OCHOBHBIE TTPUHIIMIIBI U MIPaBUJIa OTHOIIEHUA K ipupoe; (JIP2)

- OCHOBBI 3JTOPOBOTO 00pa3a ®KU3HU U 370poBbecOeperaronux texuonoruii; (JIP3)

- IpaBWJa MOBEACHMS B YPE3BBIYANHBIX CUTYAIUSAX, CBSI3aHHBIX C BO3JECUCTBHEM pa3IMYHBIX
Belects; (JIP4)

- OCHOBHBIC TIpaBa W OOS3aHHOCTH TPaXJaHWH (B TOM YHCJIE Y4Yallerocs), CBS3aHHBIE C
JMYHOCTHBIM, NPO(heCCHOHANBHBIM U KU3HEHHBIM camoonpezeneHuem; (JIPS)

- COLIMAJIbHYIO 3HAYMMOCTh U COJIep>KaHue npodeccuit, cBa3aHHbIX ¢ xumueit; (JIP6)
UCNBIMbIBAMD:



- 4YyBCTBO TOPJIOCTH 33 POCCHMCKYI0O XMMUUYECKYI0O HAYKY U YBaK€HHUE K UCTOPUU €€ PA3BUTHS;
YBa)K€HUE W IPUHATHE JOCTIKEHU xuMun B mupe; (JIP7)

- mo0oBb K nipupoe; (JIPS)

- YBaXEHHE K OKpYXarolMM (y4JalluMcs, YYUTENSIM, POAUTENSAM U Jp.) — YMETh CAylaTh U
CIIBIIIATH MApTHEPa, MPU3HABAThH MPABO KAXKJIOTO HA COOCTBEHHOE MHEHHUE, TPHUHUMATh PEIICHUS
C y4€TOM TO3UIINN BceX yuyacTHUKOB; (JIP9)

- YyBCTBO IIPEKPACHOTO U 3CTETUUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MMUPOM BEILIECTB U UX
npespamienwnii; (JIP10)

- caMOyBa)K€HHE U SMOIMOHAIILHO-TIOJIOKHUTETFHOE OTHOIIeHHE K cede; (JIP11)

NPU3HABAMY:

- IIGHHOCTH 37I0pOBbsA (CBOEro U Apyrux mrojei); (JIP12)

- HEOOXOIUMOCTh CAMOBBIPAKEHHUSI, CAMOPEATH3alliy, ColfuanbHoro npusHanus; (JIP13)
0CO3HABaAMb:

-TOTOBHOCTbH (UJIM HETOTOBHOCTH) K CAMOCTOSITENIbHBIM TMOCTYINKaM U JEHCTBUSM,
OTBETCTBEHHOCTH 3a UX PE3YJIbTAThl; TOTOBHOCTH (MJIM HETOTOBHOCTbH) OTKPBITO BBIPAXKATH U
OTCTaWBaTh CBOIO MO3HIIMIO U KPUTUIHO OTHOCUTHCS K CBOMM TocTynkam; (JIP14)

NpOosA6AAMY:

- akosioruueckoe cozHanue; (JIP15)

- T0OpOKeNaTeTbHOCTh, JOBEPUE U BHUMATEIHHOCTH K JFOASIM, TOTOBHOCTD K COTPYIHUYECTBY U
IpyX)0e, OKa3aHUIO TIOMOIIM TeM, KTO B Hel Hyxknaetcs; (JIP16)

- 00001ICHHBIH, yCTOWYMBBIN 1 N30MpPATEIbHBINA TO3HABATEIbHBIA HHTEPEC, MHULIUATUBY
M0003HATELHOCTh B U3YYCHUU MUpa BemiecTB U peakiuii;(JIP17)

- IEJICYCTPEMIICHHOCTh U HACTOMYMBOCTH B JOCTUXKEHHUH 1LI€TIeH, TOTOBHOCTh K ITPEOJI0JICHHUIO
tpyanocteit; (JIP18)

- yOexXJeHHOCTh B BO3MOXXHOCTH IIO3HAHMS NPUPOABI, HEOOXOJUMOCTH Pa3yMHOIO
WCITOJTH30BAHUS IOCTHKEHUI HAYKH M TEXHOJIOTUH 1)1 pa3BuTus odmectsas(J1P19)

ymemb:

- YCTaHABJIMBATh CBSI3b MEX]Y LEIbI0 U3YUYECHHUS] XUMHUHU U TEM, Ul 4YETO OHA OCYLIECTBIISIETCS
(motuBamn); (JIP20)

- BBINOJHATh KOPPUTHPYIOILYIO CaMOOILIEHKY, 3aKJIIOYAOIIYIOCS B KOHTPOJIE 3a IPOLIECCOM
U3YYCHHUS XHMHHU ¥ BHECEHUU HEOOXOJUMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIMX JTamaMm U
crioco0aM m3yuenus kypca xumun; (JIP21)

- BBINOJIHATH PETPOCIEKTHBHYIO CaMOOLIEHKY, 3aKJIOYAIOUIylocsd B OLEHKE Ipolecca u
pe3ynbTaTa M3y4eHUsT Kypca XUMHUHM OCHOBHOM IIKOJBI, IOABEJCHUM HWTOIOB HAa OCHOBE
COOTHECEHMSI Lieeil U pe3yapTaTos; (JIP22)

- CTpOUTH HU3HEHHbIE U NPOQECCHOHATbHbIE IJIaHBl C YYETOM KOHKPETHBIX COLMAIBHO-
UCTOPUYECKHX, MOJUTUISCKIX ¥ IKOHOMUYECKUX YCIOBHIA; 0CO3HABATH COOCTBEHHBIE IIEHHOCTHU
¥ COOTBETCTBHE X MPUHUMAEMBIM B KU3HH pernieHusMm; (JIP23)

- BECTH JUAJIOT HA OCHOBE PaBHOIIPABHBIX OTHOLLIEHUI U B3aUMHOT0 yBakeHus; (JIP24)

- BBIJIETISITh HPABCTBEHHBIN aCTEKT MOBEIEHUS U COOTHOCUTH MOCTYNKH (CBOU M APYTUX JIOACH)
U COOBITHSA C IPUHATHIMH dTHUECKUMH HOpMamu; (JIP25)

- B TIIpeAeNiax CBOUX BO3MOXHOCTEM NPOTUBOAECHCTBOBATH JEWCTBUSIM U  BIUSHUSM,
IPECTABIISAIOIINM YIPO3y KHU3HH, 3J0POBbIO U 0€30MaCHOCTH JIMYHOCTH U oO1mecTBa. (JIP26)

I[lnanupyemble mpeAMeTHbIE Ppe3yabTaTbl HAa YPOBHE OCHOBHOI0 001ero
o0pa3oBaHus
B pe3ynbrare 0CBOCHUSI XUMUU 8bINYCKHUK HAYYUUMCA:
® XapaKTepHU30BaTh OCHOBHbIE METO/IbI MIO3HAHMS: HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT;
® OIIMCHIBATH CBOMCTBA TBCPABIX, JXKUIKUX, I‘213006pa.3HbIX BCIICCTB, BBIACIAA UX CYHICCTBCHHBIC
MIPU3HAKY;



® pAcKphIBaTh CMBICT OCHOBHBIX XMUMHUYECKHUX IOHSATHUH «aTOM», «MOJEKYIa», «XUMUYECKUN
JJIEMEHT», <«IIPOCTOE BEIIECTBO», «CIOKHOE BEHIECTBO», «BAJECHTHOCTHY», «XHMHYECKas
peaKus», UCIIONIb3ys 3HAKOBYIO CUCTEMY XUMUMU;
® pacKpbIBaTh CMBICJI 3aKOHOB COXPAaHEHHs] MacChl BEIIECTB, NMOCTOSHCTBAa COCTaBa, aTOMHO-
MOJIEKYJIIPHON T€OPHHU;
® pa3nuYaTh XUMUYECKHE U (PU3HUECKUE SIBIICHUS;
® Ha3bIBaTh XUMUYECKHE FJIEMEHTHI;
® OIpEIeTIATh COCTaB BEIIECTB M0 MX (hopMyIiaMm;
® OIpe/IeATh BAJIGHTHOCTh aTOMA JJIEMEHTa B COCTUHEHUSX;
® OIpeeNsATh TUIl XUMHUECKUX PEaKIIHii;
® Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKIUil;
® BBIABISTh TPU3HAKH, CBUJCTEIHCTBYIOIIME O MPOTEKAHWH XHMHUYECKOW pPEaKIuu Ipu
BBITIOJTHEHUH XUMUYECKOTO OTIBITA;
® COCTaBJISITh (POPMYITbI OWHAPHBIX COSAMHEHUM;
® COCTaBJISITh YPABHEHHSI XUMHUYECKUX PEAKIUH;
e coOI0AaTh MpaBMIiIa OE30MaCHON pabOTHI IPH MPOBEJICHUHN OTIBITOB,;
® T10JIb30BAThCS JJa0OPaTOPHBIM 000PY0BaHUEM U TTOCYIOM;
® BRIYUCIISTh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
® BRIYUCIIATH MACCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTA 0 (DOpMYJie COSTMHEHUS;
® BEHIUHCIATH KOJIHYECTBO, O0OBEM WM MacCy BEIIECTBA IO KOJHUYECTBY, OO0BEMYy, Macce
peareHTOB UM MPOAYKTOB pEaKIINH;
® XapakTepu3oBaTh (U3NYECKHUE U XMMHUYECKHE CBONCTBA MPOCTBHIX BEIIECTB: KUCIOPOJa U
BOJIOPOJA;
® 110J1y4aTh, COOUPaATh KUCIOPOA U BOAOPO/I;
® pPacro3HaBaTh OIMBITHBIM ITyTEM T'a3000pa3HbIE BEIIECTBA: KUCIOPOI, BOJIOPO;
® PacCKpBIBaTh CMBICIT 3aKOHA ABOTaJpO;
® PacCKphIBaTh CMBICI OHITHH «TETI0BON AP (HEKT peakum», «MOJSIPHBIN 00beM»;
® XapaKTepHu30BaTh (pU3NUECKUe U XMMUYECKHE CBOMCTBA BOJIBL;
® PaCKPBIBATh CMBICI IOHSITHSI «PACTBOPY;
® BEIYHCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIIECTBA B PACTBOPE;
® [IPUTOTOBJISITH PACTBOPHI C OMPEICIICHHON MAaCCOBOM J10JI€H PaCTBOPEHHOTO BEIIECTBA;
® Ha3bIBaTh COCIMHEHUS N3YUECHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
® XapakTepu30BaTh (U3MUECKHUE U XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHUM, COJICH;
® OIpeIeNATh MPUHAIEKHOCTh BEHIECTB K OIMPe/IeICHHOMY KJIacCy COSANHEHMUIA;
® COCTaBJISITh (POPMYJITBI HEOPTAHHYECKUX COCTUHEHHU N3YYCHHBIX KIIACCOB;
® TPOBOAWTH OMBITHl, MOATBEPKAAIONINE XUMHUYECKHE CBOWCTBA W3YUYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® pAcro3HaBaTh OMBITHBIM IYTEM PACTBOPOB KHUCIOT M IIeJIoued MO0 HU3MEHEHHIO OKPacKu
UHAUKATOPA;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEX]Y KJIACCAMU HEOPTaHUUECKUX COEAMHEHUN;

® packpbiBaTh cMbIci [lepuoaunueckoro 3akona [[.1M.Menneneena;

® OOBSICHATH (PU3UYECKUIA CMBICT aTOMHOTO(TIOPSIKOBOTO0) HOMEpa XUMHYECKOTO DJIEMEHTa,
HOMEPOB I'PYIIILI ¥ IIEpUOJa B iepuoanudeckon cucreMe J1.1. Menneneesa;

® OOBSCHITH 3aKOHOMEPHOCTH M3MEHEHHUS CTPOEHHsI aTOMOB, CBOWCTB 3JIEMEHTOB B IpeJenax
MaJIbIX NEPUOI0B U IJIaBHBIX MOATPYIII;

® XapaKTePHU30BaTh XUMUIECKHE FJIEMEHTHI (OT BOJIOPOA IO KANbIMs) HA OCHOBE UX TIOJIOKEHUS
B niepuoandeckoit cucreme J[.M.MenneneeBa u 0cOOEHHOCTEH CTPOSHHUS X aTOMOB;

® COCTaBJSITh CXEMbl CTPOCHHS aTOMOB IMepBbIX 20 3JIEMEHTOB MEPUOJUYECKON CHUCTEMBbI
JI.1.MeHpeneena;



® PACKPBIBATH CMBICI OHATUHN: «(XUMHUYECKAs CBA3bY, «IJIEKTPOOTPHUIIATEIHLHOCTDY;

® XapaKTEepPH30BaTh 3aBUCHMOCTH (DH3WYECKUX CBOWCTB BEIIECTB OT THUIMA KPUCTAIUIMYECKON
peLIeTKY;

® OTpE/IEIATh BUJL XUMHUYECKOM CBSI3M B HEOPTaHUIECKUX COCTMHECHMSIX

® U300pakaTb CXEMbl CTPOCHHUS MOJICKYJ BEIIECTB, OOpa30BaHHBIX pPAa3HBIMU BUIAMU
XUMHUYECKHUX CBI3CH;

® PaCKpBIBATh CMBICH MOHATHA «HOHY», «KATHOHY», «aHUOHY, «IJICKTPOIUTHI, KHEIICKTPOIUTHD,
«OIEKTPOIUTHYECKAS JICCOIIHAIINS, «OKHCIIUTEIIbY, «CTEIeHb OKHCJICHUS,
«BOCCTAaHOBHUTEIIbY, ««OKHCIICHUEY, KBOCCTAHOBJIICHHECY;

® OTpEJIEIATh CTENEHb OKUCIIEHUS aTOMa 2JIEMEHTA B COSTMHEHNUH;

® PACKPBIBATH CMBICI TEOPUHU IIEKTPOIUTUYECKON JUCCOLIMAIINY;

® COCTaBJISITh YPABHEHHUSI DJIEKTPOIUTHUECKON TUCCOIMALIMN KHUCIIOT, IIEeTI0Yel, COJIeH;

® OOBSCHATH CYIIHOCTH IpoIecca DJIEKTPOJUTHYECKONW TUCCOIMAIMU M PEaKIMii HOHHOTO
obMeHa;

® COCTaBJISITH MMOJTHBIE M COKpAIllCHHBIC HOHHBIC YPaBHEHUS peaKIi OOMEHa;

® OTpeJIEIATh BO3MOXXHOCTh MPOTEKAHKS PEaKIIMii HOHHOTO OOMEHa;

® IIPOBOJIUTH PEAKIINH, TTOATBEPK/IAIOIINE KAUeCTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB;

® OTpEEIATh OKUCIUTENb U BOCCTAHOBUTEIB;

® COCTaBJISITh YPABHEHMSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUiA;

® HA3BIBAaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUUECKON PEaKIIHH;

® KJIacCU(UIIMPOBATh XUMUUYECKHUE PEAKITMH TI0 PA3IUYHBIM MPHU3HAKAM;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEX/1y COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAJIIOB;

® TIPOBOJUTH OMBITBI MO0 TOJXYYCHHIO, COOMPAHUI0 W3YYCHHIO XUMHUYECKHUX CBOMCTB
ra3000pa3HBIX BEUIECTB: YTJIEKUCIIOTO ra3a, aMMHaKa;

® pPacro3HaBaTh OIMBITHBIM ITyTEM I'a3000pa3HOTO BEIIECTBA: YTIEKUCIBINA T'a3 U aMMHUAK;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEX]1y COCTABOM, CTPOCHHEM U CBOMCTBAMU METAJUIOB;

® Ha3bIBaTh OPraHWYECKHE BEIIECTBA MO WX (Gopmylie: MeTaH, 3TaH, ITHJICH, METaHOJ, dTaHOJI,
TJIMIIEPUH, YKCYCHAas KHCJIOTa, aMHHOYKCYCHasi KHCJIOTa, CTEapHWHOBAas KHCJIOTa, OJICMHOBAS
KHCIIOTa, TIII0K034a;

® OIpEACNATh BO3MOXKHOCTh MPOTEKAHUS PEAKIMA HEKOTOPHBIX MPEACTABUTEICH OpPraHUYeCKHX
BEILECTB C KUCIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAaHUSIMU, TaJIOT€HAMM.

BoinyckHuk nonyuum 603mM0MCHOCHb HAYUUMBCA:

® BBIJIBUTATh U NMPOBEPATH SKCIEPUMEHTAIBHO TMIOTE3bl O XUMUYECKUX CBOMCTBaX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEaKIIUU, O XapaKTepe
Y IIPOJYKTAxX PAa3JIMYHbIX XUMHUUECKUX PEaKIINii;

® XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOECHUIO M CBOMCTBAM, YCTAHABIMBATH MPUYNHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XapPAKTCPUCTHUKAMH BCUICCTBA,

® COCTaBJSATh MOJIEKYJISIPHbIE M TOJHBbIE HWOHHBIE YpPAaBHEHHUS [0 COKPAIICHHBIM HOHHBIM
YpaBHEHHUSIM;

¢ [IPOrHO3UPOBATH CHOCOGHOCTB BCIICCTBA MPOABJIATH OKUCIIUTCIBHBIC UJIM BOCCTAHOBUTCIILHLIC
CBOICTBaA C yU€TOM CTENEHEel OKHCIIEHHUS AIEMEHTOB, BXOAIIUX B €0 COCTaB;

® COCTAaBJITb YpPaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIHUX MMOCJICAOBATCIILHOCTU HpeBpaH_[eHI/Iﬁ
HCOPTaHNYCCKUX BCIICCTB PA3JINYHBIX KJIACCOB;

® BBABUTATh M TPOBEPSITh HKCIEPUMEHTAJIbHO THUIIOTE3bl O pe3yibTaTax BO3JIEHCTBUS
pa3TUYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHYECKON peaKIlny;

® OIIEHUBATh BIUSIHUE XUMUYECKOTO 3arpsi3HEHUSI OKpY’KaloIIel cpeibl Ha OpraHu3M 4YeOBeKa;
®1ICTIONIb30BaTh MPHUOOpPETEHHbIE 3HAHUM JUIS SKOJOTMYECKH TPaMOTHOTO TOBEICHUS B
OKpYXKaroIleH Cpee;



® HCIIOJIb30BAaTh HpHOGpCTeHHBIG KIIFOYCBBIC KOMIICTCHIHMU IIPpW BBINOJHCHUU TIPOCKTOB U
y4eOHO-HCCIe0BaTeNbCKAX  3a7ad MO M3YYEHUIO CBOWCTB, CIIOCOOOB MOJYYEHHS U
pacro3HaBaHMsI BELIECTB;

® 00BEKTHBHO OLIEHUBATH HH(OPMAIHIO O BEIIECTBAX M XUMHUYECKHX MTPOIIECCax;

® KPUTHYECKH OTHOCHUTBHCS K IICEBIOHAYYHOH HWH(OpMAIMM, HEJOOPOCOBECTHOW pEKiIaMe B
CpeACTBax MaccoBoil nHpopMaruuy;

® 0CO3HAaBaTh 3HAYCHHE TEOPETHUYECKUX 3HAHUM MO XMMHH Ul NPAKTHYECKOH MEsITeTbHOCTH
4eJI0BeKa;

® CO3aaBaTb MOACIIN U CXEMBI IJId PCIICHU A y‘-IeGHLIX U IIO3HABAaTCJIbHBIX 3a1a4,

® IPaMOTHO 00paIIaThCs ¢ BEIIECTBAMH B IIOBCEJHEBHOW )KNU3HHU;

® JIOHHMMAaTh HCOGXOI[I/IMOCTB CO6HIOI[€HI/I$I HpeﬂHHcaHHﬁ, npeajaracMbiX B HHCTPYKIHUAX I10
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMMHUU U JIP.

Buowl oesmenvrocmu ywawuxcs, HanpaesjlenHnvle Ha oocmudicerue pesyibmama

8 kiacc
Tema Bun nesrenpHOCTH yyamerocs
[Ipenmer xumumn. OrnpenenieHust MOHATUM aTOM, MOJIEKYJIa, XUMUYECKUN JIEMEHT,
BemecTBa BEIIIECTBO, TPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CBOMCTBA
BEIIECTRB.
Onucanue U CpaBHEHUE NMPEIMETOB U3YUEHUSI
€CTECTBEHHOHAYYHBIX

JUCIUIUIMH, B TOM YHCJI€ XUMUH.
Knaccudukanus BenecTs mo coctaBy (IPOCTHIC U CIOKHBIE).
XapakTepucTKa OCHOBHBIX METOJIOB U3YUCHUS
€CTECTBEHHOHAYYHBIX JTUCIUTLINH.

Paznudenne Tena u BeecTBa; XUMUYECKOTO AJIEMEHTa B IIPOCTOTO
BCIIECTBA.

Onucanne GopM CymecTBOBaHUS XMMHUYECKHUX DJIEMEHTOB; CBOWCTB
BCIISCTB.

BrimonnHeHNEe HEMOCPEICTBEHHBIX HAOJIOICHUI U aHAJTN3 CBOWCTB
BEIIECTB U SBIICHUH, MPOUCXOASIIUX C BEIIECTBAMH, C
cOOJTI0JICHUEM TPABHIT TEXHUKH 0€301MaCHOCTH.

OdopMmienne oT4eTa, BKIOYAOIIET0 ONMMCAHIE HAOIIOICHUS, €T0
pe3yIbTaTOB, BHIBOJIOB.

Hcnonb3oBanue (HhU3HMUECKOT0 MOJCIIUPOBAHHUS

[IpeBpaiieHus BEMIECTB OmpeneneHne TOHATAA XUMHUYECKHE SIBJICHUSA, (U3HUYECKUE
SABJICHU S

Posib XuMHM B XKHU3HU OO0bscHEeHNEe CYITHOCTH XMMUYECKUX SIBJICHUMN (C TOUKH 3pEHUS

YCJIOBCKA. ATOMHO- MOJICKYJIAPHOT'O y‘IeHI/I}I) " UX NPUHOUIIUAIIBHOTO OTINYHA

Kparkue cBenenus OT (PU3UYECKUX SIBJICHHM.

10 UICTOPUU Pa3BUTUI XapaKkTepUCTUKA POJIU XUMHUH B )KU3HU YEJIOBEKA; POJIU

XUMUH. OCHOBONOJIO)KHUKOB OT€YECTBEHHON XUMHH.

CocraBneHue Ci0XKHOr0 Iu1aHa Tekcra. [lonydenne xummudeckon
MH(pOpMAalMU U3 Pa3IMYHbIX HCTOYHHUKOB.

Ilepronnueckas OrnpesenieHust NOHATHI XUMUYECKHUI 3HAK, UJIK CUMBOJI,
CUCTEMA XUMUYECKUX KO3 (D PUITNEHTHI, HHIEKCHI.

anemeHToB /1. U. Onucanue Tabnuunoit popmer [lepronnueckoii cuctembl
Meuneneena. 3gaku XUMHU4YecKuXx djemeHToB M. Y. Menaeneena.

XUMHYECKHX 3JIE€MEHTOB. Onucanue mojaokeHus d1eMenTa B Tabauie [. . Mennaeneesa.

Hcnons3oBanue 3HaKOBOTO MOJACIINPOBAHUSA




Xumuaeckue GopMyIIbl.
OTHOCHUTENLHAsA aTOMHAast
1 MOJICKYJIIpHAst MacCHI.
MaccoBas m0J1s 3JIeMeHTa
B COEUHEHNH

Omnpenenenus MOHATHI XuMuieckas Gopmyia, OTHOCUTEIbHAs
aTOMHasi Macca, OTHOCUTEIbHAsI MOJIEKYJISIpHAs Macca, MaccoBast
JI0JIs1 DJIeMEHTa. BrIunciieHne OTHOCUTENbHOW MOJIEKYJIIPHOU
MacCcChl B€IIECTBA U MaccoBOM J0JIU XUMHWYECCKOI'0O JIEMCHTA B
COEJTMHEHUSIX

TEMA 1. ATOMBI XUMHNYECKHUX 3JIEMEHTOB

OCHOBHEIE CBEZIEHUS O
CTPOECHHUH ATOMOB.
CocTaB aTOMHBIX SJIEP:
IIPOTOHBI U HEUTPOHBI.
H3oToms!

Onpenenenusi TOHATUN NPOTOH, HEUTPOH, AJIEKTPOH, XUMHUUECKUN
3JI€MEHT, MacCOBOE YUCJIO, U30TOII.

Omnucanue coctaBa aToMOB 351ieMeHTOB Ne 1—20 B Tabnuiie

. . Menneneena.

[Tonydyenne xuMuueckoi HHPOPMAIMHN U3 Pa3IUYHBIX HCTOUHHUKOB

OnextpoHbl. CTpoeHue
AJIEKTPOHHBIX 000I0UeK
ATOMOB JIEMEHTOB

Ne 1- 20 B Tabnuue

J1. 1. MenpeneeBa

Onpenenenns NOHATHI 3JEKTPOHHBIN CII0M, SJHEPreTUYECKUI
ypoBeHb. COCTaBIIEHHE CXEM PACTIPEAEIEHUS JIEKTPOHOB 110
3JIEKTPOHHBIM CIIOSIM B AJIEKTPOHHOM 000JI04Ke aTOMOB

MeTammmyeckue

1 HEMETAJUINYECKHE
CBOMCTBA 3JIEMEHTOB.
3MmeHneHne cBOMCTB
XUMHYECKHX 3JIEMEHTOB
MO TPYIIaM U epuoaam

OrnpeneneHns MOHATHM 3J1EMEHTBI- METaJUIbI, JJIEMEHTBI-
HEMETaJUIBL.

OObscHeHrEe 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB B MIEPHOJIaX U rpymnmax (TJIaBHbIX MOJATPYIIIaX)
[Tepuonnueckoit CUCTEMBI C TOYKH 3PEHHS TEOPUH CTPOCHUS
aToma.

BelnonHeHne HENOJIHOTO OJHOJIMHENHOT O, HEMOJIHOTO
KOMILIEKCHOTO CPaBHEHUS, IOJTHOTO OJTHOJIMHEHHOTO CpaBHEHUS
CBOMCTB aTOMOB XMMHYECKHUX 3JIEMEHTOB, HAXOIALIUXCS B OJTHOM
IIEpUOJIE U TJIaBHOU noArpymnie [lepuoanyeckoi CUCTEMBI.
CocraBiieHre XapaKTEpUCTUKA XUMUYECKHUX AJIEMEHTOB 110
nonoxenuto B I1.C. mo ux nonoxenuto B [leproaunueckoit cucteme
XUMHUYECKHX AJIeMEHTOB. COCTABIIEHHE TE3UCOB TEKCTA.

HNonnas xumnueckas
CBSI3b

OrnpenenieHust MOHATUN UOHHAS CBSI3b, HOHBI.

CocraBnenue cxem oOpa30BaHMsI HOHHOMW CBSI3H.

Hcnonbs3oBanne 3HaKOBOIO MOJIEIIMPOBAHUSI.

OmnpeneneHne TUITA XUMUYECKON CBS3U 1O (JOpMYyJIie BEIIECTRA.
[IpuBeneHre npuMepoB BEIIECTB C HOHHOM CBS3BIO.
XapakTepucTriKa MeXaHu3Ma 00pa30BaHUsI HOHHOU CBSI3HU.
YcTraHoBiIEHNE IPUYUHHO-CIIEICTBEHHBIX CBA3EH: COCTAB BEILIECTBA
— BHUJ XUMUYECKOH CBSI3U

KoBanenTnas HenosspHas
XMMHUYECKast CBA3b

OrnpezienieHne NMOHATHS KOBAJICHTHAS! HEMOJISIPHAS CBSI3b.
CocraBnenue cxeM o0Opa30BaHMs KOBAJECHTHOW HETIOISIPHOM
XMMHYECKOM CBSI3H.

Hcnonbs30BaHKne 3HAKOBOIO MOAEIIUPOBAHUS.

OmnpeneneHne TUNIA XUMUYIECKOM CBSI3H 10 (hopMyJie BEIIeCTBa.
[IpuBeneHre npuMeEpPOB BELIECTB C KOBAJICHTHON HEMOISPHON
CBSI3BIO.

XapakTepucTiKa MeXaHu3Ma 00pa30BaHMs KOBAJICHTHOM CBSI3H.
YcTraHoBiIEHNE IPUYUHHO-CIIEICTBEHHBIX CBA3EH: COCTAB BEILIECTBA
— TUI XUMHYECKOU CBSI3H

DIEeKTPOOTPULIATENEHOCTh
KoBanenTHas noysipHas
XUMHUYECKasl CBSI3b

Omnpenenenns NOHATHI KOBAJIEHTHAs MOJISIPHAsS CBSA3b,
AIEKTPOOTPULATENBHOCTD, BAIEGHTHOCTh. COCTaBIEHUE CXEM
00pa3oBaHMs KOBAJEHTHON MOJSPHON XUMUYECKOM CBSA3H.
Hcnonbs30BaHKne 3HAKOBOIO MOAEIIUPOBAHUS.

Omnpenenenre THIIa XUMUYECKOH CBA3M 10 (popMyJie BEeLecTBa.
[IpuBeeHre npuMeEpPOB BEMIECTB C KOBAJICHTHOMN MOJISIPHOM




CBSA3BIO.

XapakTeprcTuKa MexaHnu3Ma 00pa30BaHUsl KOBAJICHTHOM CBSA3H.
VYcraHOBIEHNE TPUYMHHO-CIIEICTBEHHBIX CBA3EH: COCTAB BELIECTBA
— THUIl XUMUYECKON CBSI3H.

CocraBnenue ¢popMyIibl OMHAPHBIX COEAMHEHUN IO BaJICHTHOCTH U
HAXO0X/ICHHUE BaJICHTHOCTH JIEMEHTOB 10 popmyse OMHAPHOTO
coenuHenus. VMcnonb3oBanue pU3NUecKoro MoIeIMpoBaHuUs

Merannuueckas
XUMHUYECKas CBS3b

Onpe;[eneHHe IIOHATUA METAJIJTIMYECKas CBA3b.

CocraBnenue cxeM o0pa30BaHMs METALTNYECKON XUMUIECKOM
cBs3u. Mcnonb3oBaHuEe 3HAKOBOTO MOJIETTUPOBAHUSI.

OmpeneneHne TUITAa XUMAYECKON CBS3HU IO (JOpMYyJIe BEIIECTRA.
[IpuBeneHue npuMepoB BEUIECTB C METAINTMYECKON CBSI3bIO.
XapakTepucTriKa MeXaHu3Ma 00pa30BaHUS METAUTHYECKON

CBSI3U. Y CTAHOBIICHUE NPUIUHHO-CIICACTBCHHBIX CBsI3€l: cOCTaB
BEIIIECTBA — THUIT XUMHUYECKOH CBsi3u. [IpencraBienue
uH(pOpMaIUU IO TeMe «XUMHYECKas CBSI3b» B BUE TaOJIHII, CXEM,
OMOPHOr0 KOHCIEKTA, B TOM 4uciie ¢ npuMeHeHuem cpeacts UKT

TEMA 2. IPOCTBIE BEHIECTBA

IIpocTeie BemecTBa-
METAJIJIbI

Onpenenenusi TOHATUN METaJUIbI, JITACTUYHOCTb,
TETIONPOBOHOCTb, JIEKTPOIPOBOIHOCTE. ONUCaHUE TTOJIOKEHUS
3JIEMEHTOB- MeTaioB B [leproanueckoil cucreMe XUMHYECKUX
anemeHnToB /1. 1. Menpeneena.

Krnaccudukanus npocThix BEIECTB Ha METAILIbI

Y HEMETaJUIbL.

XapakTepucTrka o0nmx (pu3nIecKnx CBOWCTB METAJIIIOB.
VYcraHoBiIeHUE TPUUYMHHO- CJIEJICTBEHHBIX CBA3EH MEXKIY
CTPOCHHEM aToOMa U XMMHUYECKOH CBSI3bI0 B MPOCTHIX BEIIECTBAX-
MeTasuiax.

CamocTosTeIbHOE H3YUCHHE CBOMCTB METAILIOB TIPH COOIOICHUN
MIPaBIJI TEXHUKHU 0€30MacHOCTH, O(hOpMIIEHUE OTYETA,
BKJIIOYAIOIIETO ONKCaHue HAOII0eHHS, €T0 PE3yIbTaTOB, BHIBOIOB.
[Tonydenne XxuMuuecKoi HHPOPMAITUHN U3 PA3TUIHBIX HCTOYHUKOB

IIpocTeie BemecTBa-
HEMETaJUIbl, UX CPAaBHEHHE
C MeTaJlJIaMH.
Amnotponus

Onpenenenus MOHATHI HEMETAILIbI, aJJIOTPOIIHSI, aJNIOTPOITHBIE
BUJIOM3MEHEHUS, MU MOTU(PUKAIINH.

OrnrcaHue MojoKeHNs IEMEHTOB- HeMeTaiIoB B [lepuoanueckoit
cuCTeMe XuMHuueckux saemenToB /.M. MeHaeneena.

Omnpenenenre NpUHAICKHOCTH HEOPTraHMUECKHUX BEIIECTB K
OJTHOMY U3 U3YYCHHBIX KJIACCOB: METAJUIBI 1 HEMETAJLITBI.
Jloka3aTenbCTBO OTHOCUTEIBLHOCTH JAENIEHUS MPOCTHIX BEIECTB Ha
METaJIJIbl U HEMETAJUTHI.

YcTaHoBIEeHNE MPUYNHHO-CIIECTBEHHBIX CBSI3EH MEXY
CTPOCHHEM aTOMa U XMMHYECKOH CBSI3bIO B MPOCTHIX BEIIECTBAX-
HeMeTalIax.

OOBsicHeHHe MHOT000Pa3Hst MPOCTHIX BEIIECTB TAKUM (DaKTOPOM,
KaK aJlJIOTPOIHSL.

CaMocTosiTeThbHOE U3YUCHUE CBOWCTB HEMETAIIOB TPU
cOOJTI0ICHNH TTPAaBUJT TEXHUKH 0€30MacHOCTH, O(hOopMIICHHE OTUETa,
BKJTFOYAIOIIETO ONMUCAaHNE HAOIIOCHMS, €T0 PE3yIbTaTOB, BEIBOJIOB.
BrinonHenne cpaBHEHUS IO aHAJIOTHH.

KoanuectBo BemecTsa

OrnpenenieHus MOHIATUM KOJMYECTBO BEIIECTBA, MOJIb, TIOCTOSTHHAS
ABorajzipo, MoJIsIpHasi Macca.

Pemenue 3a/1au ¢ UCIOJIB30BaHUEM ITOHATHI KOJIMYECTBO
BEIIIECTBA, MOJISIPHAsI Macca, MOCTOsSIHHAsE ABOrajipo.




MoutsipHbIii 00beM
ra3000pa3HbIX BEIIECTB

OmnpeneneHust MOHIATHH MOJISIPHBIA 00HEM T'a30B, HOPMaJIbHBIC
YCJIOBHSL.

Pemenne 3a1a4d ¢ MCIOIb30BaHUEM IMOHATHH KOJIMYSCTBO
BCIICCTBA, MO.HSIpHaSI Mmacca, MOHHpHBIfI 06’bCM ra30B, IIOCTOSIHHAA
ABorajipo.

CocraBicHHE KOHCIICKTA TEKCTa

Penrtenue 3amau ¢
HUCITIOJIB30BAHUEM
MMOHATHH KOJIMISCTBO
BCIICCTBA, IIOCTOSHHAS
ABoraznpo, MoJisipHast
Macca, MOJISIpHBII 00beM
ra3oB

Pemenne 3a1a4d ¢ MCIOIb30BaHUEM IMOHATHH KOJIMYSCTBO
BEIIECTBa, MOJIIPHAsI Macca, MOJIIPHBIA 00BEM Ta30B, YHCIIO
ABorajipo.

[Tony4yenne XuMHU4eckoil HHGOPMAIH U3 PA3TUYHBIX HCTOUHUKOB.
[Tpencrasnenune uapopmaruu o teme «IIpocTeie BemecTBa» B
BHUJIC Ta6JII/II_[, CXEM, OHOpHOI‘O KOHCIICKTAa, B TOM YHCJIC C
npumeHenuem cpeacts UKT.

TEMA 3. COEAMHEHUA XUMHNYECKUX 2JIEMEHTOB

CreneHns OKHUCIIEHHS.
OCHOBBI HOMEHKJIATypBI
OWMHAPHBIX COCTUHCHHI

OHpeHGHeHI/IH MMOHATHUH CTECIICHD OKHCJICHHA, BAJICHTHOCTbD.
CpaBHeHI/Ie BaJICHTHOCTHU M CTCIICHU OKHCJICHUA

OKcuabl

OmnpeneneHre MOHITHSI OKCHJIBL.

Omnpenenenre NpUHAICKHOCTH HEOPTraHMUECKHUX BEIIECTB K
KJIACCy OKCHUJOB IO opmyre.

Omnpenenenre BaJEHTHOCTH U CTENIEHU OKUCIICHUS 3JIEMEHTOB B
OKCHJIax.

Onucanue CBOMCTB OTAEIBHBIX TPEACTABUTENECH OKCHUJIOB.
CocraBienue GopMys U Ha3BaHUI OKCHJIOB.

[TpoBenenune HaOMIOCHHI (B TOM YHCIIE OTIOCPETIOBAHHBIX )
CBOWCTB BEILIECTB U MPOUCXOJSAUINX C HUMH SIBJIEHUM C
coOJTr0IeHUEeM TTPaBUIT

TEXHUKU 0€30MaCHOCTH; OPOPMIICHHE OTYETA C OIIMCAHUEM
HKCIIEPUMEHTA, €T0 Pe3yIbTaTOB U BHIBOJIOB

OcuHoBaHusA

OrnpesenieHust MOHATUM OCHOBAHUSA, IIEJIOYHM, KAYECTBEHHAs
peakuus, HHANKATOP.

Knaccudukanus oCHOBaHUN IO pAaCTBOPUMOCTH B BOJIE.
Onpenenenne NpUHAJIEKHOCTH HEOPTaHNYECKUX BEIIECTB K
KJIAaCCy OCHOBaHUU 1o popmyre.

OrnpenenieHne CTENEHN OKUCIIEHHS JIEMEHTOB B OCHOBAHUSX.
OnucaHue cBONCTB OTAENBHBIX NIPEACTaBUTEIEH

ocHoBanuii. CoctaBneHue Gopmysl M HA3BaHU OCHOBAHH.
Hcnonb3oBaHue TabIUIBI PACTBOPHUMOCTH JIJISl OTIPEACTICHUS
pPacTBOPUMOCTH OCHOBAHHIA.

VY CTaHOBIEHNE T€HETUYECKOM CBSI3U MEXKIY OKCUIOM

¥ OCHOBaHHUEM, U HA000POT

KucmoTel

OrnpesenieHust MOHSATUM KUCIOTHI, KUCIOPOACOAEPKAIE KUCIIOTHI,
OECKUCIIOPOIHBIE KUCIIOThI, KHCIOTHASI Cpefia, MeI0YHast cpea,
HEWTpaibHas cpena, mkana pH.

Kiaccudukanms KucaoT o OCHOBHOCTH U COJICPKAHUIO
kucinopoja. OnpeaeneHrue NPUHAUICKHOCTH HEOPTaHUYECKUX
BEIIIECTB K KJIACCy KUCIOT 1o GhopmyIie.

OrnpezenieHne CTENEHU OKUCIICHUS JIEMEHTOB B KHCJIOTaX.
Onucanue CBOMCTB OTAEIbHBIX MTPEACTABUTENEH KHUCIIOT.
CocraBienue GopMyI U Ha3BaHUH KHUCIIOT.

Hcnonws3oBanne TaOIUITBI PACTBOPUMOCTH JJISI OTIPEICIICHHIS
PacTBOPUMOCTH KHUCIIOT.

Y cTaHOBIEHHME TE€HETUYECKON CBSI3U MEXY OKCHIOM




Y THAPOKCUJIOM, K HA00OPOT.

[TpoBenenune HaOMIOACHMIA (B TOM YHCIIE OMOCPEOBAHHBIX )
CBOMCTB BEILECTB U MPOUCXOJAIINX C HUMH SIBICHHI C
cO0JII0ICHNEM TIPaBUII TEXHUKU 0€30MacHOCTH; opopmMIIeHHe
OTYeTa C OMHCAHUEM

AKCIEPUMEHTA, €ro Pe3yIbTaTOB U BbIBOIOB MccnenoBanue cpeibl
pacTBopa ¢ MOMOIIBI0 HHIUKATOPOB.

DKCHEePUMEHTANBHOE PA3IMYE€HUE KUCIIOTHI U LIEJI0YHU C TTOMOIIbIO
WHMKAaTOPOB

Conu kaxk Ipon3BOAHbBIE
KHCJIOT U OCHOBaHMH

OrnpesenieHne MOHATUS COJH.

OrnpeneneHne NpUHAJIEKHOCTH HEOPTaHUYECKUX BEIECTB K
KJ1accy colieit mo popmysie.

OrnpenenieHne CTENEHN OKUCIICHUS SJIEMEHTOB B COJISIX.
Onucanue cBONCTB OTAENIBHBIX MIPEACTABUTENEH COJIEH.
CocraBnenue GopmMys U Ha3BaHUMN COJICH.

Hcnonp3oBanue TaOIUIbl PACTBOPUMOCTH ISl OTIPEICIICHUS
pacTBOPUMOCTH COJICH.

[TpoBenenune HabOIIOACHMIA (B TOM YHCIIE OMOCPEOBAHHBIX )
CBOWCTB BEILIECTB U MPOUCXOAANINX C HUMHU SIBJIEHUM, C
co0JII0ICHNEM TPaBUII TEXHUKH 0€30MacHOCTH; opopmIeHHe
OTUEeTa C ONMCAHUEM HKCIIEPUMEHTA, €r0 PE3YJIbTATOB U BBIBOJIOB

O000111eH1E 3HAHUHT O
KJIacCu(UKAIUU CIIOKHBIX
BEIECTB

Knaccugukanus ciioxHbIX HEOPraHUYECKHUX BEILECTB

II0 COCTAaBYy Ha OKCHJIbI, OCHOBAHHUS, KHCIIOTHI U COJIU;
OCHOBAHMS, KUCIIOTBI U COJIA 110 PACTBOPUMOCTH B BOJIE;
KHCJIOTBI 10 OCHOBHOCTH U COJEP/KAHUIO KHCIIOPO/a,

C UCTIOJIb30BaHUEM PA3TIMYHBIX (POPM MPEICTABICHUS
KJ1accu(puKamm.

CpaBHEHHE OKCHJIOB, OCHOBAHMM, KUCIIOT U COJIEH 110 COCTaBYy.
Omnpenenenne NpUHAIEKHOCTH HEOPTaHUYECKHX BEILECTB K
OJTHOMY U3 U3YYEHHBIX KJIACCOB COEAMHEHUH 1o popmyie.
OmnpeneneHne BaJCHTHOCTH U CTENIEHU OKUCIIEHUS DJIEMEHTOB B
BEILECTBAX.

OcymiecTBieHne UHIYKTUBHOTO U A€TYKTUBHOTO 000OIIEHNUS.
[Tony4yenne xuMu4yeckoit MH(GOPMAITUK U3 PA3ITUIHBIX
Ucrounukos. [Ipeacrasnenue nadpopmarmu no reMe «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX COCTMHEHUI» B BUJIE TAOIHII, CXEM,
OIIOPHOI'O KOHCIIEKTA, B TOM

yucie ¢ npumeHennem cpeacts KT

AmopdHbIe 1
KPUCTAIITUIECKHE
BEIIEeCTBA

Omnpenenenus MOHATHI aMOp(HbBIE BElIeCTBa, KPUCTAJUTMUECKHE
BEILIECTBA, KPUCTAJTNYECKAs

peunieTKa, MOHHAsl KpUCTaINYecKasi peleTka, aroMHast
KpUCTAJUTMYECKasl pelIeTKa, MOJIEKYJIsipHasi KpUCTaUIMuecKas
penieTka, MeTajuIndecKas

KpUCTaJUTMYECKas pelieTka.

YcraHOBIEHNE TPUYUHHO-CIIEICTBEHHBIX CBSI3EH MEXIY
CTPOEHUEM ATOMA, XUMUYECKOU CBS3BIO U TUIIOM KPHCTAJUIMYECKOM
PELIETKA XUMUYECKUX COETUHEHUM.

XapaKkTepucTUKa aTOMHBIX, MOJIEKYJISIPHBIX, HOHHBIX
METAJUIMYECKUX KPUCTAIMYECKUX PELIETOK; CPeAbl pacTBOpa €
MOMOIIBIO Kbl pH.

[IpuBeneHre MpUMEpPOB BEIIECTB C pa3HBIMHU THIIAMHU
KPUCTAJIINYECKOMN PEILETKH.

[TpoBeaenne HaOMIOICHHI (B TOM YHCIIC ONTOCPETOBAHHBIX )




CBOWCTB BEILIECTB U MPOUCXOIANINX C HUMHU SIBJIEHUM C
co0JII0/ICHNEM TPaBMII TEXHUKU 0€30MacHOCTH; opopmMIeHHe
OTYeTa C OMMCAHUEM

9KCIIEPUMEHTA, €r0 PE3YyJIbTaTOB U BBIBOJOB.

CocraBieHre Ha OCHOBE T€KCTa TaOJIUIIbl, B TOM YHUCIIE

¢ npuMeHeHueM cpeacts MKT

YucTele BellecTBa U
CMECH.

MaccoBas 1 00beMHast
JOJIN KOMIIOHCHTOB B
cMecH

Onpenenenusi TOHATUN CMECH, MacCOBAas 10JIsl PACTBOPEHHOTO
BEIIECTBA, 00bEMHAs JOJIS

BEIECTBA B CMECH.

[TpoBenenune HaOMIOACHMIA (B TOM YHCIIE OMOCPEOBAHHBIX )
CBOWCTB BEILIECTB U MPOUCXOAANINX C HUMHU SIBJIEHUM C
co0JII0ICHNEM TPaBUII TEXHUKU 0€30MacHOCTH; opopmIeHHe
OTYETAa C ONMMHMCAHUEM

AKCIEPUMEHTA, €r0 Pe3yJIbTAaTOB U BHIBOJIOB.

Pemrenue 3agad ¢ UCIIOJIb30BaHUEM NOHIATHHA MaccoBas J0JIA
3JIeMEHTa B BEIIECTBE, MAacCOBas 10JIs pACTBOPEHHOTO BEIIECTBA,
00BEeMHasl 10JIs1 Ta3000pa3HOTO BEIIECTBA

PacueTrl, cBI3aHHBIC C
MMOHSATHUEM JIOJIS.
O06o006mIcHNE U
cCUCTEMaTH3alus 3HaHU!
o TeMe «CoenrHeHus
XUMHYECKHX DJIEMEHTOBY

Pemienue 3ama4d ¢ HCIOIb30BaHUEM IIOHATHH «MaccoBas J0JIA
9JIEMEHTA B BEIIECTBEY, «MAaccoBast JIOJIS

PacTBOPEHHOTO BEIIECTBAY, «00bEMHAas OIS Ta3000pa3HOTO
BEIIIECTBA.

[IpencraBnenne nadopmanuu mo TeMe «CoeTUHEHUS XUMUIECKUX
9JIEMEHTOB» B BUJIE TAOJIMII, CXEM,

OIIOPHOT'0 KOHCIEKTA, B TOM uuciie ¢ npuMeHeHueM cpeacts MKT

TEMA 4. UBSMEHEHMWA,

IMPOUCXOJAINMUE C BEHHIECTBAMUA

dusugeckue IBICHUS.
Pa3nenenue cmecent

Onpe;[eneHH;I HOHATUHU CAUCTUIIANUA, UIIU IICPETOHKA,
«KpUCTATU3ALINS, «BbIIIAPUBAHUEY, «PUIBTPOBAHHEY,
«BO3TOHKA, W CYyOJIMMAIIHS», «OTCTAUBAHUEY,
«IEHTpUPYTUPOBAHUEY.

YcTaHoBieHue MNPUYIUHHO- CJICACTBCHHBIX cBsI3el MCKIAY
(hU3UYECKUMH CBOWCTBaMH BEIIECTB M CTIOCOOOM pa3iesieHUs
cMecent

XyMHUYecKre SBICHUA.
YcnoBus u

MPU3HAKHU POTEKAHUS
XAMHYECKHUX peaK i

OnpeneneHns NOHATHN «XUMHUYECKAs PEAKLUA», «PEAKIIHH
TOPEHUD», «IK30TEPMHUUECKUE

peakuumn», «YHI0TEPMUYECKUE PECAKLIUNY.

HabntoneHnue u onrcanue Mpu3HAKOB U YCIOBUI TEUESHUS
XUMHMYECKHUX PEAKLIHH, BEIBOJIBI HA

OCHOBAHMU aHAJIM3a HAOIIOJICHUHN 32 SKCIIEPUMEHTOM

3aKOH COXpaHEHHS MacChl
BEIIECTB.
XUMHUYECKUE YpaBHEHUS

OrnpeneneHne NOHATHSA «XUMUYECKOE YPAaBHEHHEY.

OOBsicHeHHE 3aKOHA COXPAaHEHHSI MACCHI BEILIECTB

C TOYKH 3pEHUSI aTOMHO- MOJIEKYJIIPHOTO YYEHHS.

CocraBneHre ypaBHEHUN XUMUYECKUX PEAKIIMi HA OCHOBE 3aKOHA
coxpaHeHus Macchl BenlecTB. Kitaccupukanusi XuMHIecKux
peakiuii o TermIoBoMy dPPeKTy

Pacdersl o xXuMu4ecKkuM
YPaBHEHUAM

BrinonHenue pacyeToB N0 XUMHUYECKUM YPaBHEHUSIM Ha
HAXO0XCHHUE KOJIMYECTBA, MACCHI HIIM 00BbeMa MPOTYKTa
peaKkuu Mo KOJIUYECTBY, MAacCe UM 00BEMY UCXOIHOTO
BCIICCTBA, C UCIIOJb30BAHUECM ITOHATHA «J0JIA», KOTda
MCXOJTHOE BEUIECTBO JaHO B BUJIE pacTBOpa C 3aJaHHON
MAacCOBOM J0JIEW paCTBOPEHHOIO BEIMIECTBA WIIH COJICPKUT
ONPEACIICHHYIO JOJII0 TPUMECE

Peakuuu pa3znoxxeHus.
[ToHsiTHE O CKOpPOCTH

OnpeneneHus MOHATUH «PEAKIIUU COSTUHEHHS, «KATATN3aTOPBI»,
«hepmMeHTBI».




XUMHUYECKOW PeaKIuu U
KaTaau3aTopax

Knaccudukanms XuMruaecKuxX peakiui mo Yucity

1 COCTaBYy UCXOJHBIX BEHICCTB U NPOAYKTOB pCaKIIUHU.
Ha6mronenue u onrcanue NMpu3HAKOB U YCJIIOBHMA TEUSHUS
XUMHUYCCKUX peaKuHﬁ, BBIBOJIBI HA

OCHOBaHUU aHaJIM3a HAOJOIEHUH 32 SKCIIEPUMEHTOM.
CocraBneHre Ha OCHOBE TEKCTa CXEMbI, B TOM YHCIIE C
npuMmeHenuem cpeacts UKT

Peakinu coenuHenus.
[lenmouku nepexoa0B

Onpenenenns NOHATHHN «PEaKIIMKM COEUHEHUA», «PEAKIINU
pas3oKeHus», «o0paTuMble PeaKLUn», KHEOOpaTUMBbIE peaKIuN»,
«KaTaJIMTUYECKHE

peaKuum», «HEKaTATUTUYECKUE PEaKLIUN».

Knaccuukanus XuMU4eCcKUX peakiyii Mo YHCIy U COCTaBy
HCXOJHBIX BEILECTB U IMPOAYKTOB

peaKkuy; HalpaBJIECHUIO IPOTEKAHUS PEAKINH; YIACTHIO
KaTaJau3aropa.

HabntoneHnue u onrcanue Mpu3HAKOB U YCIOBUI TEUESHUS
XMMHMYECKHUX PEAKIIHH, BEIBOJIBI HA

OCHOBAHMU aHaJIM3a HAOIIOJICHUHN 32 SKCTIEPUMEHTOM

Peakmuu 3amernienus.
Pan aktuBHOCTH
METaJJIOB

OnpeneneHust TOHATUN «PEAKIIUU 3aMEILICHUS», KPSl

AKTUBHOCTH MeTaioB» Kiaccupukammst XUMHIeCKIX

pEeaKIUii MO YKUCIYy U COCTABY UCXOJHBIX BEUIECTB U MPOTYKTOB
peaKkiuu.

Hcnonb3oBaHuE 3IEKTPOXUMUAYECKOTO psijia

HarnpsHKEHUN (AKTUBHOCTH ) METAJUIOB JIJIsl OTIPEICICHUS
BO3MOXHOCTH MPOTEKAHUS PEAKIUA MEXITY METAJNIaMU U BOJHBIMU
pacTBopamMu KHCIIOT U cosiell. Habmoenre u onrcanue npu3HaKoB
Y YCJIOBUM TEUECHHSI XMMUYECKUX PEAKIIMi, BBIBOJbI HA OCHOBAHUH
a”aan3a HaOJIIOIeHniT

3a HKCIEPUMEHTOM

Peaknnn oomeHa.
IIpaBuno beprosne

OmnpeneneHus MOHATHI «PEaKIIMH 0OMEHAY, «PEaKIuu
HEUTpaIU3aLnm.

Knaccuukanus XuMU4eCcKUX peakiyii Mo YMCIy U COCTaBy
MCXOJHBIX BEIIECTB U MPOAYKTOB peakuuu. Vicnons3oBanue
TaGJ'H/II_IBI PACTBOPUMOCTH IAJId OMMPECACIICHUA BO3ZMOKHOCTHU
MPOTEKaHUS PEaKINii oOMeHa.

HabntoneHnue u onyvcanue Mpu3HAKOB U YCIOBUI TEUECHUS
XUMHYECKHUX PEaKIIHii, BEIBOJIbI HA

OCHOBAHUWU aHAJIM3a HAOOIEHUH 3a DKCIEPUMEHTOM

THIBI XUMHYSCKHX
peakuui Ha mpuMepe
CBOMCTB BOJEL.
[TonsiTue o ruaponuse

Onpenenenne NOHATUS «TUAPOIIN3». XapaKTepUCTUKA
XUMHUYECKUX CBOUCTB

0O0001eHue 1
CHCTEMAaTU3allHs
3HAHUM 10 TEME
«M3meHeHus,
MPOUCXOISIIINE C
BEII[CCTBAMM)»

Hcnonb3oBanue 3HakoBoro mojaenupoBanus. [lomydenue
XUMHAYECKON MH(DOPMAITUH U3 Pa3InYHBIX UCTOYHUKOB.
[Ipeacrasnenune uapopmaruu o teme «M3meHenus,
nporucxondmue ¢ BCueCTBaMmu» B BUIC Ta6HI/II_[, CXCM, OIIOPHOI0
KOHCIIEKTa, B TOM 4yucie ¢ npuMeHenueM cpencts KT

TEMA 5. IPAKTUKYM

1. IIPOCTEHUIIHAE ONEPAIIMA C BEHIECTBOM»

[IpaBuia TeXHUKH
0e30macHOCTH TpH padoTe
B XMMHYECKOM KaOWHETe.
[Tpuemsbr oOparieHus ¢

PaGora ¢ mabopaTopHbIM 000pYAOBaHUEM U HarpeBa-
TeJIbHBIMU TPUOOPAMHU B COOTBETCTBHH C MTPABHIIAMU
TEXHUKHU 0€30MMaCHOCTH.

BrinonnHeHne TpoCcTEeRIMX MPUEMOB 00paIeHus ¢




1a60paTOPHBIM J1a00paTOPHBIM 000PYTIOBAHUEM: C JTAOOPATOPHBIM IITATHBOM, CO
000pyJI0BaHUEM U CIIMPTOBKOMH

HarpeBaTeIbHBIMU

npubopamu

Hab6nronenus 3a Pabota ¢ mabopaTopHbIM 000pPYyIOBAHUEM U

HU3MCHCHUSAMU, HarpeBaTCJIbHbIMA an60paMH B COOTBCTCTBUU C IIpaBUIIaMU

MPOUCXOSIINUMHU C
rOpsIIEN CBEUOH, U UX
omucaHue (JJoManTHui
OKCIIEPUMEHT IO
BapHaHTaM)

TEXHUKU 0€30ITaCHOCTH.

HaOmrofenue 3a cBOMCTBAMHU BEIECCTB M SIBJICHUSIMU,
MIPOUCXOIAIIMMHE C BEIIICCTBAMH.

Onucanre XUMUIECKOTO IKCIIEPUMEHTA C TIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIH POJIHOTO) SI3bIKA M SI3bIKA XUMHH.
CocraBiieHr€ BbIBOJIOB 10 pPe3yJIbTaTaM IIPOBEIEHHOTO
IKCIIEPUMEHTA

AHaJII/I3 IIOYBBI 1 BOJbI
(momarrHu’
OKCIIEPUMEHT I10
BapuaHTaM)

Pabota ¢ maboparopHsiM 000pyIOBaHHEM H
HarpeBaTeIbHBIMH MPUOOPAMH B COOTBETCTBHUH C MPABHIIAMU
TEXHUKU 0€30I1aCHOCTH.

BrimonnHeHNE pOoCTEHIITNX MPUEMOB 00paleHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM: C BOPOHKOM, C (DUIBTPOM, CO CIIUPTOBKOM.
HaGmronenue 3a cBOMCTBAMH BEIIECTB U SIBICHUSIMH,
HpOI/ICXOZ[SIH_[I/IMI/I C B€ICCTBAMMU.

Ornrcanne XUMHUYECKOTO IKCTIEPUMEHTA C TIOMOIIBIO
€CTECTBEHHOT'O PYCCKOTO SI3bIKA U SI3bIKA XUMUHU.
CocraBnieHre BBIBOJIOB TI0 Pe3yiibTaTaM IMPOBEICHHOTO
IKCIIEPUMEHTA

[Ipr3HaKu XUMHYECKUX
peaKkuuit

Pabota ¢ mabopaTtopHbsIM 000pPYIOBaHHEM U HarpeBa-
TeIHHBIMU TPUOOPAMHU B COOTBETCTBHH C MIPABUIIAMHU
TEXHHUKHU 0€30MaCHOCTH.

BrimonHeHue npocTelmx mprueMoB 00paIieHus ¢
J1ab0paTOPHBIM 000PYIOBAHUEM: C JTAOOPATOPHBIM IITATHBOM, CO
CIIUPTOBKOM.

HaGmronenue 3a cBOMCTBAMH BEIIECTB U SIBICHUSIMH,
MIPOUCXOJISIIIMMH C BEIIECTBAMHU.

Onucanyrie XUMHUYECKOTO IKCIIEPUMEHTA C TIOMOIIIBIO
€CTECTBEHHOT'O PYCCKOTO SI3bIKa U SI3bIKA XUMUHU.
CocTaBrieHre BbIBOJIOB MO pe3ybTaTaM MPOBEIEHHOTO
IKCIIEPUMEHTA

[IpuroToBneHue pactBopa

caxapa u ompeeneHue
MacCOBOH JOJIM €r0 B
pactBope

Pabota ¢ mabopaTtopHbsIM 000pPYIOBAaHHEM M HArPEBATEILHBIMU
npubopamMu B COOTBETCTBUH C IPABUJIAMU TEXHUKHU 0€30MacHOCTH.
BrinmonHenue npoctedmx nprueMoB o0palieHus ¢ 1abopaTopHbIM
000pyIOBaHUEM: C MEPHBIM IUIUHAPOM, C BECAMHU.

HaGmronenue 3a cBOMCTBAMH BEIECTB U SIBJICHUSIMH,
MPOUCXOAAIIINMHU C BCIICCTBAMMU.

Onucanue SKCIIepUMEHTA C TOMOIIbIO €CTECTBEHHOTO

PYCCKOTIO fA3bIKA U A3BIKA XUMUU.

CocTaBiieHre BbIBOJIOB MO pe3yIbTaTaM MPOBEIEHHOTO
AKCIEPUMEHTA.

[IpuroToBneHne pacTBOPOB C ONPEICTCHHON MaCCOBOM

JI0JIel paCTBOPEHHOI'O BEILIECTBA.

[IpuroToBneHune pacTBopa U pacueT MacCOBOM JTOJIN
pacTBOPEHHOTO B HEM BEIECTBA.

TEMA 6. PACTBOPEHUE. PACTBOPBI. CBOMCTBA PACTBOPOB

JJIEKTPOJINTOB

PactBopenue.

| Onpe/iernieHys MOHATHIT «PACTBOPY, KTHAPATY», KKPUCTAILUIOTHIPATY,




PacTBOopuMOCTb.
DNEeKTPOIUTHYECKAS
JMCCOLMaLUs

«HACBILICHHBIH PaCTBOP»,

«HEHACHIIEHHBIN PaCTBOPY, IEPECHILICHHBIA PAaCTBOPY,
«PacTBOPUMOCTB.

Omnpenenenre paCTBOPUMOCTH BEIIECTB C UCIOIb30BAHUEM KPUBBIX
pPacTBOPUMOCTH.

XapaKTepuCTUKa PACTBOPEHHSI C TOUKH 3pEHUS aTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI.

Hcnonp3oBanue TaOIUIbl PACTBOPUMOCTH ISl OTIPEICIICHUS
pPacTBOPUMOCTH BEILECTB B BOJIE.

CocraBieHre Ha OCHOBE TeKCTa rpauKoB, B TOM YHUCIIE C
npumeHenuem cpeacts UKT

Onpe):[eneHH;I MOHATHH (QJICKTPOJIUTHYICCKAA
JIUCCOLMALIUY, «AIIEKTPOIHUTBD, «HE HIEKTPOIUTHI.
Brmonnenue IOMCTOK, BBIIIUCOK U HUTUPOBAHUA TCKCTA

OCHOBHBIE TIOJIOKEHUS
TEOPUH
BJIEKTPOJIUTHYECKON
JMCCOLIUALIMHU.
NouHble ypaBHEHUS
peaKkuuit

OmnpenenieHns MOHATHM «CTENEHb JUCCOLUALIUNY,

«CUJIBHBIC DJIEKTPOIIUTHD», «CIIA0BIC AIEKTPOIUTHD, «KATHOHBIY,
«aHHOHBI», «KUCIIOTBI», OCHOBAHHUS», «COIN».

CocraBneHue ypaBHEHUH 3JIEKTPOIUTHUECKOMN TUCCOLMALINN
KHCJIOT, OCHOBAHHI U COJICH.

Nnnroctpanus npuMepamMu OCHOBHBIX IOJIOKEHUM TEOPUU
3IEKTPOJIUTUYECKON JUCCOLMALINH;

T€HETUYECKOM B3aMMOCBSI3H MEXK/y BelllecTBaMu (IIpOCTOe
BEILIECTBO — OKCHJT — TFUIAPOKCUT —

COJIb).

Pa3znnyeHre KOMIIOHEHTOB JOKa3aTeNIbCTBA (TE3UCOB, ApPT'YMEHTOB
1 GOPMBI 10KA3aTEeNbCTBA).

OmnpeneneHne MOHATHS «AOHHBIE PEAKIINH.

CocraBneHrue MOJIEKYJISIPHBIX, MOJTHBIX U COKPAILIEHHBIX HOHHBIX
YpPaBHEHUU pEaKIUN C

Y4aCTHUEM DJIEKTPOJIUTOB.

Ha6mronenue n onrcanue peakiuii Mexay dIEKTPOJIUTAMHU C
MTOMOIIIbIO €CTECTBEHHOT'O PYCCKOTO SI3bIKA U SI3bIKA XUMUU

KwucmoTsr:
KIacCupUKaus 1
cBoiicTBa B cBeTe TOJ]

CocraBreHre XapakTepUCTUKH OOIINX XUMUYECKUX

CBOMCTB KHUCJIOT C IIO3ULIUN TEOPUH DIIEKTPOJIUTUYECKON
nuccoranuu. CocTraBieHue

MOJIEKYJISIPHBIX, MOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN
peaKuuii C y4acTUEM KHUCJIOT.

Habnronenue u onucanue peakiuii ¢ yaacTHEM KUCIOT ¢ TOMOIIBIO
€CTECTBEHHOI'0 PYyCCKOrO

SI3bIKA U SI3bIKA XUMUH.

[IpoBeneHue ONbITOB, MOATBEPKAAIOIINX XUMHUUECKUE CBOMCTBA
KHCJIOT, C COOJII0IEHUEM

MIpaBIJI TEXHUKHU 0€30MacCHOCTH

OcHOBaHUS:
Kiaccudukanus u
cBoiicTBa B cBeTe TOJ]

OrnpenenieHne MOHATUS. «OCHOBAHUS»

CocraBneHre XapakKTEPUCTHKNA OOIINUX XUMHUYECKUX

CBOMCTB OCHOBaHUH (111€7104€i U HEPACTBOPUMBIX OCHOBAHUIN) C
MO3UINA TEOPUU IEKTPOTUTUUECKON JUCCOIUALINH.
CocraBneHrue MOJIEKYJISIPHBIX, MTOJHBIX U COKPAIIEHHBIX HOHHBIX
YpPaBHEHUU pEaAKIUN C

y4aCTHEM OCHOBAHHUM.

Hab6mronenue u onrcanue peakiuii OCHOBaHUH C TIOMOIITBIO
€CTECTBEHHOI'0 PYCCKOTO SI3bIKA U SI3bIKA XUMUHU.

[IpoBeneHre ONbITOB, MOATBEPKAAIOIINX XUMUYECKHE CBOMCTBA




OCHOBaHMH, C COOTIOICHUEM TTPABUJI TEXHUKU O€30TIaCHOCTH.
CocTaBiieHre JOKIIaa 10 TeMe, ONPEACICHHON YIUTeIeM

Oxkcuapl: Ki1accupuKams
U CBOUCTBA

OmnpeneneHust MOHITHH «HECOIe00Pa3yIOITUe OKCUIBI,
«COJIEOOPA3YIOITNE OKCHIBI,

«OCHOBHBIE OKCHJIBI», «KHCIOTHBIE OKCHJIBD».

CocTraBiieHre XapaKTePUCTUKH OOIIUX XUMUIECKUX

CBOMCTB C0JICOOPA3YIONTUX OKCHAOB (KHUCIOTHBIX U

OCHOBHBIX) C TIO3HIIHiIt TEOPHUH IIEKTPOITUTHIECKOMN
JIACCOIIAAIINH,

CocrapieHrue MOJIEKYJISIPHBIX, MOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUU pEaKIUN C

Y4aCTHEM OKCHJIOB.

Hab6mronenue n onrcanue peakiuii OKCHUI0B C TTIOMOIITBIO
€CTECTBEHHOI'0 PYCCKOTO SI3bIKa U SI3bIKA XUMUHU.

[TpoBeneHMe OMBITOB, TOATBEPIKIAIONTUX XUMHUECKHE CBOMCTBA
OKCHIIOB, C COOJIIOIEHUEM

MIPaBUJT TEXHUKU O€30MaCHOCTH.

CocraBiieHue JOKIa/a 10 TeME, ONPECIICHHOW CaMOCTOSITEIbHO

Conu: knaccudukanus u
cBoiicTBa B cBeTe TOJ]

OnpeneneHust TOHATUN «CPETHUE COTNY, «KUCITBIE COJTN»,
«OCHOBHBIE COJIHY.

CocraBneHre XapakKTEPUCTHKU OOIIUX XUMHUYIECKUX

CBOMCTB COJIEH € MO3ULIUM TEOPUU DIIEKTPOIUTUIECKOU
JIFCCOIHAITHH.

CocraBieHrue MOJIEKYJISIPHBIX, MTOJTHBIX U COKPAILIEHHBIX HOHHBIX
YpaBHEHUU pEaKIU C

Y4aCTHEM COJIEH.

Ha6mronenue u onricanue peakiuii cojield ¢ TOMOIIbIO
€CTECTBEHHOI'0 PYCCKOTO SI3bIKa U SI3bIKA

XHMHH.

[IpoBeneHune onbITOB, MOATBEPKAAIOLUINX XUMHUUECKHE CBOMCTBA
conel, ¢ coOJIIoIeHnEM

MIPAaBUJI TEXHUKU OE30MTACHOCTH.

CocrapieHue JI0KJIa/1a Mo TeME, ONPEIETCHHON CaMOCTOSITETLHO

['eHeTnueckas cBI3b
MEXy Kilaccamu
HEOPraHWYECKUX BELIECTB

Onpenenenne NOHATHUS «T€HETUYECKUH PAII».

WnmoctpupoBaTh: a) NpuMepaMu OCHOBHBIE IOJIOKEHUS TEOPUU
JJEKTPOJIUTUYECKON

aucconyanuy; 0) reHeTHYECKYI0 B3aUMOCBA3b MEXK/y BELIECTBAMU
(mpocToe BemecTBO — OKCHUJL —THAPOKCUI — COJIb).
CocraBiieHHne MOJIEKYJISIPHBIX, MIOJIHBIX U COKPAIIEHHBIX MOHHBIX
YPAaBHEHUN peaKLuii C

Y4aCTHEM DIIEKTPOJIUTOB.

CocraBieHne ypaBHEHUHN peaKlMi{, COOTBETCTBYIOINX
MOCJIeI0BATEILHOCTH (IIETIOUKE)

[IPEBPALICHUI HEOPraHUYECKUX BELIECTB PA3JIMYHBIX KIACCOB.
BrinosHeHue npsMOro MHAYKTUBHOTO T0Ka3aTeIbCTBA

O6o6menue u
cUCTEMaTH3alus 3HaHU!
o teMe «PactBopenue.
PactBopsl. CBolicTBa

[Tony4yenne XuMHU4eckoil HHGOPMAIIH U3 PA3TUYHBIX HCTOUHUKOB.
[Ipencrasnenune napopmarmu o teme «PactBopenue.

PactBopsl. CBOMCTBa pacTBOPOB JIEKTPOJIUTOBY B BHJIE TaOIUII,
CX€M, OIIOPHOT'0 KOHCIIEKTa, B TOM YHUCIIE C IPUMEHEHUEM CPEJICTB

pacTBOpOB UKT
JJIEKTPOIIUTOBY»
Knaccudukanus OrnpesenieHust MOHATUN «OKUCITUTEIbHO- BOCCTAHOBUTEIBHBIE

XUMHYECKUX PEAKIU.

pPEaAKIUN», KOKUCIIUTEIID),




OKHCIUTENBHO-
BOCCTAHOBUTEIbHBIE
peakiuu

«BOCCTAHOBHUTEJIbY, «OKUCIIEHUEY, KBOCCTAHOBJICHUE).
Knaccuukanus XuMU4eCcKUX peakiiyii Mo Npu3HaKy «U3MEHEeHHe
CTEIICHEH OKHCIICHUS

DJIEMEHTOBY.

Omnpenenenne OKUCINUTENS U BOCCTAHOBUTEISI, OKHCIICHUS U
BOCCTAHOBJICHHA. I/ICHOJIB3OBaHI/Ie 3HAKOBOI'O MOIIGJII/IpOBaHI/IH

O0001eHEe U
CHCTEMATU3AIIH
3HAHUM II0 TEME
«OKHUCINTENBHO-
BOCCTAHOBUTEJILHBIE
peakium»

CocraBrieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCTIOJIb30BAaHHEM METO/1a AJIEKTPOHHOT 0 OanaHca.
Omnpenenenre OKUCIUTENS U BOCCTAHOBUTES, OKUCTICHUS U
BOCCTAHOBJICHUA

CocraBreHne ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCTIOJIb30BaHHEM METO0/1a AJIEKTPOHHOT 0 OanaHca.
Onpenenenre OKUCIUTENS U BOCCTAHOBUTES, OKUCTICHUS U
BOCCTAHOBJICHUA.

[Ipeacrasnenune uHpopmaryu mo TeMe «OKUCIUTETHHO-
BOCCTAaHOBUTCIIbHBIC PCAKIIUN> B BUIC T216.HI/ILI, CXEM, OIIOPHOI'0
KOHCIIEKTa, B TOM yucJie ¢ npuMeHenuem cpencts KT

TEMA 7. IPAKTUKYM

2. «CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB»

Penrenue
3KCHepI/IMeHTaJILHBIX
3amay

Ob6pammenue ¢ 1abopaTOpHBIM 000PYIOBAHUEM U
HaneBaTeHLHBIMI/I an60paMH B COOTBETCTBHUHU C HpaBI/IJ'IaMI/I
TEXHUKU 0€30ITaCHOCTH.

Pacrio3naBaHue HEKOTOPHIX AHUOHOB U KATHOHOB.

HaGmronenne cBONCTB BEIIECTB U MPOUCXOISANIUX C HUMH SIBJICHHIA.
Onucanre XUMUIECKOTO IKCIIEPUMEHTA C TIOMOIIIBIO
€CTECTBEHHOI'0 PYCCKOTO SI3bIKA M SI3bIKA XUMUH.

@opMyIMpOBaHKUE BBIBOJOB 110 pe3ybTaTaM IIPOBEIECHHOIO
IKCTICPUMEHTA

9 kjacc

Tema

Bun nesrenpHOCTH yyamerocs

BBEJAEHHUE. OBIIIASA XAPAKTEPUCTUKA XUMHWYECKHUX 2JIEMEHTOB U
XUMHYECKHUX PEAKIIUMH.

NEPHOINYECKHA 3AKOH U TIEPUOIUNYECKASI CHCTEMA XUMHUYECKHAX
QJIEMEHTOB JI. U. MEHJIEJIEEBA

XapakTepucTUKa
XHMHYECKOTO0 3JIEMEHTa
Ha OCHOBaHUH €T0
TIOJIOKEHUS B
[Tepuoauueckoil cucreme
J. . MeHnneneera

XapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB 1—3-r0 epruo0B M0 UX
noJjoxeHuto B Ilepuoanueckoi

XUMU4YecKuX djeMeHToB JI. . MenaeneeBa; XUuMHYECKUX CBOMCTB
aM(pOTEePHBIX OKCHJIOB U TUIPOKCUIOB.

CocraBieHrne MOJIEKYJIPHBIX, TOJTHBIX U COKPAILIEHHBIX HOHHBIX
YpaBHEHUN peakiui

AmMdoTepHbIE OKCUIBI U
TUPOKCHUIBI

Onpenenenne NOHATHS «aM(pOTEPHbIE COCTUHEHUS Y.
HaGmroienue u onucaHue peakiiuii MeX 1y BeIeCTBAMHU C
MTOMOIIBIO €ECTECTBEHHOI'O PYCCKOTO SI3bIKA U SI3bIKA XUMUHU.
[IpoBeneHue onbITOB, MOATBEPKIAAIOLINX XUMHUUECKHE CBOMCTBA
aM(OTEPHBIX OKCHJIOB M TUAPOKCHIIOB

[lepronnueckuii 3aKOH U
[lepuoanueckas

cuctema /I. 1.
Meupeneena B CBETE
YYEHHS O CTPOCHHUH aTOMa

Omnpenenenne BUAOB KIacCU(PUKAIIUHN: €CTECTBEHHON U
HWCKYCCTBEHHOM.

BrinonHenue npsiMoro JAeIyKTUBHOTO J10Ka3aTEIbCTRA.
Co3nanue MoJieniel ¢ BhIJICJICHUEM CYIIIECTBEHHBIX
XapaKTePUCTUKU O0BEKTA U MPEICTABICHUEM UX B
MIPOCTPAHCTBEHHO-TPAPUIECKON MM 3HAKOBO-CUMBOJIMYECKOM

dbopme




XuMuyeckas opraHusanus
JKMBOU M HEKUBOU
IPUPOJIBI

XapakTepucTrKa poJii XUMHUYECKUX 3JIEMEHTOB B KUBOU U
HEKUBOU IIPUPOJIE.

CocraBiieHre aHHOTAlUU K TEKCTY.

Omnpenenenue 1enu yaeOHOM JeSTENBHOCTH C TTOMOIIBIO YYUTEINS U
CaMOCTOATEINIbHO, TIOMCK CPEJICTB €€ OCYILECTBICHUS 110 IJIaHY,
CBEpKa CBOMX JICHCTBHIA C L1EJIbIO, & TP HEOOXOTUMOCTH
HCIpaBJIEHNE OIUOOK C TOMOIIBIO YUUTEISl U CAMOCTOSITENILHO

Knaccudukanus
XUMHYECKUX peaKInid
M0 Pa3JIMYHBIM TPU3HAKAM

Omnpenenenns NOHATHI: XUMUYECKas peaklus, peaKkI1u
COEMHEHMS, pEeaKUU Pa3JI0KEHUs, PEaKII 0OMEHa, peaKIiu
3aMEIEHMs, peakluy HENTpaIu3aum, SK30TePMUUECKHIE PEaKIuy,
SHAOTEPMHUUYECKUE PEAKIINH, 0OpaTUMbIE PEAKINH, HeoOpaTUMbIe
peaxkuu, OKMUCIUTEIBHO —BOCCTAHOBUTEIIbHBIE PEAKIINH,
TOMOTEHHBIE PEAKINH, T€TEPOTr€HHbIE PEAKINHN, KATATMTUYECKHE
peaKIyy, HeKaTaJUTUYECKHE PEAKIIUH, TeTUIOBOM AP PEeKT
XMMHYECKON PEaKIIuu.

XapaKkTepUCTUKA XMMUYECKUX PEAKIUH 10 Pa3INYHbIM IIPU3HAKAM.
CocraBieHrne MOJIEKYJIAPHBIX, TOJIHBIX U COKPAILIEHHBIX NOHHBIX
YPABHEHUN PEaKLIUM.

OrnpenenieHne OKUCINUTENS U BOCCTAHOBUTEIS], OKUCIICHHUS U
BOCCTAHOBJICHUSI.

HaGmronenue u onricanue peakiuii Mex 1y BEIeCTBAMH C
IIOMOLIBIO ECTECTBEHHOI'O PYCCKOTO SI3bIKA U SI3bIKa XUMUHU.
[Ipencrasnenune napopmaruu o teme «Knaccudukanus
XUMHUUYECKHUX PEAKLMiD» B BUAE TA0JIULI, CXEM, OIIOPHOTO KOHCIIEKTa,
B TOM 4uclie ¢ npumeHenuem cpeacts UKT

ITonsaTue o ckopoctu
XUMHYECKOW peaKIuu

OrnpezenieHne MOHATUS «CKOPOCTh XUMHUECKOU PEaKIIHm.
OObsicHEHNE C TPUBEJCHUEM TPUMEPOB BIMSIHUS HEKOTOPHIX
(haKkTOpOB HA CKOPOCTh XUMUYECKHIX PEAKITHIA.

HaGmronenue u onricanue peakiuii Mex 1y BEeIeCTBAMH C
MTOMOIIIbIO €CTECTBEHHOI'O PYCCKOTO SI3bIKA U SA3bIKA XUMUHU.
[TpoBeneHME OMBITOB, MOATBEPIKAAIONTUX 3aBUCHIMOCTD CKOPOCTH
XMUMHAYECKON peakIuy OT pa3InyHbIX (PaKTOPOB

Kartanuzatopsl

OmnpeneneHne NOHATHS «KaTaIu3aToOP».

Habnronenue u onvcanue peakiuii Mex/1y BEIIeCTBaMH C
MIOMOIIBIO €CTECTBEHHOI'O PYCCKOT'0 SI3bIKA U SI3bIKA XMMHUU.
IIpoBeneHue ONBITOB, NOATBEPKAAOIINX BIUSHUE KaTaIN3aTOPOB
Ha CKOPOCTh XMMHUYECKON peakluu

O06o0061IeHNE U
CHCTEMAaTH3aI1s
3HAHUM T10 TeME
«BBenenune. O6mas
XapaKTEepUCTUKA
XUMHYECKHX 3JIEMEHTOB
Y XMMHYECKUX PEAKIUH.
[lepuonuueckuii 3aKOH U
IIepnonnueckas
CHCTEMa XMMHYCCKUX
3JIEMCHTOB

. . MenneneeBa»

[IpencraBnenue nnpopmanuu no reme «Beenenne. OOmas
XapaKTePUCTHKA XUMUYECKUX JIEMEHTOB U XUMUYECKUX PEaKLUH.
IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX
anemenToB J[. . MenpaeneeBa» B Buje TaOIUII, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM 4Hcie ¢ npumMeHeHneM cpencts KT

TEMA 1. METAJLJIbBI

Bex MeaHbIii, OpOH30BBIH,
JKele3HbBIN
ITonosxeHnue >IeMEeHTOB-

Berauciienus mo XuMudeckuM GopMyIiaM B YpaBHEHHSIM PEaKIIHid,
MPOTCKAOMIUX C YHaCTUECM MCTAJIJIOB U UX COCI[I/IHCHHP'I.
IToa6op (¢ MOMOIIBIO YUUTEISI) CIIOBApE, SHITUKIONIENH,




METAaJIJIOB B
IIepuoanueckoii cucreme
J. . MenneneeBa u
0COOCHHOCTH

CTPOCHHUSI KX aTOMOB

CIPaBOYHHUKOB, FJEKTPOHHBIX HICTOYHUKOB HH(OpMALINH,
HEOOXOAMMBIX JUTSI peIIeHHsI Y4eOHBIX 3ajad.

ComnocraBnenue nHhOpMaIuu, OJTYICHHON W3 Pa3IMUHbIX
UCTOYHUKOB. COCTaBJIEHNE PEIIEH3UH HA TEKCT

OmnpeneneHne MOHITHS «METAILIBI».

CocrapiieHre XapakTEPUCTUKA XUMUYECKUX JIEMEHTOB- METAJIOB
10 UX MOJOXKEHUI0 B [lepronueckoi cucreMe XuMUYECKUX
anemenToB /I. 1. Menpeneena.

dusnyeckue cBoMcTBa
MmeTtaiutoB. CIUTaBbl

XapakTepucTrKa CTPOSHUS U 00MUX (PU3HMIECKUX CBOUCTB
MPOCTHIX BEIIECTB-METAILIIOB.

OObsicHEHNE 3aBUCUMOCTH CBOMCTB (WJIH MpeICKa3aHue CBONCTB)
XAMUYECKHX JIEMEHTOB- METAJJIOB OT ITOJIOXKCHUS B
[Tepuoauueckoit cucTeMe XMMUYECKUX 3JIEMEHTOB

. 1. Menneneena.

YcraHoBIEHUE TPUYMHHO- CJIC/ICTBEHHBIX CBA3EH MEXKTY
CTPOEHUEM ATOMA, XUMUYECKOU CBSA3BI0, TATIOM KPUCTAILUIUYECKOMN
PEIIETKH METaJUIOB U UX COCTMHEHHM, UX OOITUMHU (DU3UIECKUMHU
CBOMCTBaMH

XUMHYECKHE CBOMCTBA
MCTAJIJIOB

OrnpenenieHne NOHATHS «Psii AKTUBHOCTH METAJIIOBY.
XapakTeprucTUKa XUMUYECKUX CBOMCTB MPOCTHIX BELIECTB-
METaJUIOB.

OOBbsicHeHNE 3aBUCUMOCTH CBOMCTB (MJTU TIPEICKa3aHUe CBOMCTB)
XUMHUYECKHX AJIEMEHTOB- METAJUIOB OT MOJIOXKEHUS B
[Tepuoanueckoit cucTeMe XMMUYECKUX JJIEMEHTOB

. . Menneneena.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUI pPEaKLIUi,
XapaKTEPU3YIOUIUX XUMHUECKHE CBOMCTBA METAINIOB U UX
COCIMHEHM: JJIEKTPOHHBIX YPABHEHUN IIPOLIECCOB OKUCIICHMUSI-
BOCCTaHOBJICHUS; YPABHEHUI AJIEKTPOJIUTUYECKON AUCCOLMALINH;
MOJIEKYJISIPHBIX, MOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN
peakIuil C y4aCTHEM JIEKTPOIUTOB.

YcTaHOBIEHUE IPUYUHHO- CJIEICTBEHHBIX CBA3EH MEXKIY
CTPOEHHUEM aTOMa, XMMUYECKOU CBSA3bI0, TUIIOM KPUCTATNINYECKON
PELIETKH METAJNIOB U UX COEAMHEHUH, UX XUMUYECKUMHU
CBOMCTBAMH.

Habnronenue u onucanne XMMUYECKOTO IKCIIEPUMEHTA.
[IpeacraBnenue nHGOpPMAIUU B BUJIE TAOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM 4Hcie ¢ npumeHeHneM cpencts MKT

Mertainsl B Ipupoe.
O06mme crocoObl UX
MOJIy4EeHUS

IlonsaTHEe 0 KOppO3UK
METaJUIOB

CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUH PEAKIUi U 3JIEKTPOHHBIX
YpaBHEHUH MTPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHNUS,
XapaKTEepU3YIOIINUX CIOCOObI MOTYYEHHS METAJIIOB.

[ToxGop (¢ MOMOIIBIO YUUTENSI) CIOBAPEH, SHITUKIIONECTUH,
CIIPAaBOYHHKOB, 3JIEKTPOHHBIX TUCKOB U IPYIrUX HCTOYHUKOB
uHpopMaIny, HEOOXOUMBIX JJIS peIIeHUs YIeOHbIX 3a/1ad.
ComnocraBnenue nHOpMaIuH, OJTYICHHON W3 Pa3IMYHbIX
UCTOYHUKOB. OnpeesieHns NOHITUN: KOPPO3Usl, XUMUYECKas
KOpPO3us, JIEKTPOXUMHUYECKAsT KOPPO3HSL.

Nnnroctpanus NOHATUN KOPPO3Hsl, XUMHUUYECKAs] KOPPO3Hs,
3IEKTPOXUMHUYECKAs] KOPPO3HUs IPUMEPAMU IIPOLIECCOB,
MIPOUCXOAIINX C PA3IUYHBIMU METAJUIAMHU.

XapakTeprucTUKa CrocoOOB 3allIUThl METAINIOB OT KOPPO3UU

OO01as xapakTepuCTHKa
371eMEHTOB [A TpynIibl.

Onpe;[eneHHe IIOHATHS IICJIOYHBIC MCTAJIJIbI.
CocraBnenne XapaKTEPHUCTHUKU ICJTOYHBIX METAJIJIOB ITO UX




CoennHeHHs MIET0YHBIX
METAJJIOB

MoJjokeHuto B [leproauyueckoil cucteMe XUMUYECKUX SJIEMEHTOB
. 1. Menneneena.

XapakTepucTrKa CTPOSHUS U 00MNX (PU3MIECKUX U XUMUYECKHUX
CBOMCTB IIEJIOYHBIX METAJIJIOB.

XapakTepucTuka GU3NUYEeCKUX U XUMUUYECKUX CBOMCTB OKCHJIOB U
TUAPOKCHJIOB HIEJIOYHBIX METAJIOB.

OObsicHEHNE 3aBUCUMOCTH CBOMCTB (WJIH Mpe/ICKa3aHue CBONCTB)
LIEJOYHBIX METAJUIOB OT IOJI0KEeHUS B [leprnoanueckon cucreme
XUMHU4YecKuX djemeHnToB 1. Y. Menaeneena.

CocraBiieHrE MOJIEKYJIIPHBIX YPaBHEHUN pEaKIIUi,
XapaKTEPU3YIOINX XUMUYECKHE CBOMCTBA IIEJIOYHBIX METAIIJIOB U
UX COCIMHEHUM: 3JIEKTPOHHBIX YPABHEHUI MPOIECCOB OKUCICHUS-
BOCCTAHOBJIEHUS; YPABHEHUM 2JIEKTPOJIUTUYECKON TUCCOLIMAINY;
MOJIEKYJISIPHBIX, MOJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUN
peaKuii C y4aCTUEM DJIEKTPOIUTOB.

VYcraHoBiIeHUE TPUUYMHHO- CJIEJICTBEHHBIX CBA3EH MEXKIY
CTPOEHUEM aTOMa, XUMUYECKOU CBSI3BI0, TUTIOM KPUCTALTUYECKOMN
PELIETKU MIETOYHBIX METAJUIOB U UX COCIMHEHUH, UX
XMMHYECKUMH CBOMCTBAMHU. BBIUMCIICHUS 110 XUMUYECKUM
dhopmynaM U ypaBHEHHUSM PEAKIIUMA, MPOTEKAIOMINX C y4aCTHEM
MIEJTOYHBIX METAJJIOB U UX COCTMHEHUHN

[Ilenouno3eMeIbHBIE
MeTtaiuibl. CoeTMHEHNA
IIEII0YHO3EMEIbHBIX
METaJI0B

OrnpezienieHne MOHATUS «IIEJIOYHO3EMENbHBIE METAILIIBI.
CocraieHne XapakTEPUCTUKH ET0YHO3EMEIbHBIX METAJIIIOB 10O
UX TIOJO0KEHUIO B [lepnoauyeckoil cucTeMe XUMUYECKUX
anemenToB /1. V1. Menzaeneena.

XapakTepucTuKa CTPOCHUS U OOMIMX (GU3UYECKUX U XUMHYECKHUX
CBOMCTB LIEIIOYHO3EMEIBHBIX METAIIIOB.

XapakTepucTuka GU3NIECKUX U XMMUYECKUX CBOHCTB OKCH/IOB U
TUAPOKCHUJIOB IIETO0YHO3EMEIBHBIX METAIIJIOB.

OOBbsicCHeHNE 3aBUCUMOCTH CBOMCTB (MJTU TIPEICKa3aHUe CBOMCTB)
HIEJI0YHO3EMEIBHBIX METAJJIOB OT NosiokeHus B [lepuoanueckoit
cucrteMe xuMmuueckux 3jaemeHToB /1. 1. MeHaeneena.
CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUHN PEaKIui,
XapaKTEePU3YIOUIUX XUMHUECKHE CBOMCTBA IIEJI0YHO3EMETbHBIX
METAJUIOB U UX COEIMHEHMI: JIEKTPOHHBIX YPABHEHUN ITPOLIECCOB
OKHCJICHUSI-BOCCTAHOBJIEHUS; YPABHEHUH JIEKTPOIUTHYECKON
JUCCOIMAIIMHU; MOJICKYJIIPHBIX, TTOJHBIX U COKPAILIEHHBIX HOHHBIX
YpPaBHEHUU pEaKIUid C y4aCTUEM DJICKTPOJIUTOB.

VYcraHoBiIeHUE TPUUYMHHO- CJIE/ICTBEHHBIX CBA3EH MEXKIY
CTPOEHHEM aTOMa, XMMUYECKOU CBA3bI0, TUIIOM KPUCTATNINYECKON
PELIETKU MIET0YHO3EMENbHBIX METAJIJIOB M UX COSAMHEHUH, X
XUMHUYECKHMH CBOMCTBaMHU.

HaGmoienne u onvucaHne XUMHUYECKOTO SKCIIEPUMEHTA.
Brruncnenus no xumuueckuM GopMmysiaM U ypaBHEHUSIM PeaKIluii,
MPOTEKAIOIIUX C YYACTUEM IIEIIOYHO3EMEIbHBIX METAJIOB U UX
COCTUHEHUN

AJIOMUHUHA U €TI0
COCIUHCHUA

CocraBneHne XapakTEPUCTUKH aJTIOMHUHMS 110 €ro MOJ0KEHUIO B
[Tepuoanueckoit cucTeMe XMMUYECKUX JJIEMEHTOB

J1. 1. MenneneeBa. XapakTepucTUKa CTPOCHUS, GU3UIECKUX U
XUMHUYECKUX CBOMCTB aTFOMUHHSL.

XapakTepucTuka GU3NYecKUX 1 XUMHUYECKHX CBOICTB OKCHJIA U
TUAPOKCH/IA aTFOMUHHUSL.

OOBbsiCHEeHNE 3aBHCUMOCTH CBOMCTB (MJTU TIPEICKa3aHUe CBOICTB)




TIOMUHUS OT NoJ0KeHus B [lepuoanueckoii cucreme
xumudeckux seMenToB J[. . MenaeneeBa. CocTaBiieHne
MOJIEKYJIIPHBIX YPaBHEHHH peaKkiifil, XapaKTepU3YIOIIUX
XUMHUYECKHE CBOMCTBA AIIOMHUHUS U €r0 COSTMHEHUM

YPaBHEHUH 3JIEKTPOJIUTUUECKON AUCCOUUALIMUI; MOJIEKYJIISPHBIX,

3JIEKTPOJIUTOB.
YcTraHoBIeHNE MPUUYUHHO-CIIEICTBEHHBIX CBSI3€M MEXITY
CTPOEHUEM ATOMA, XUMUYECKOU CBSA3BI0, TATIOM KPUCTAIUIUYECKOMN
PEILIETKU aJTIOMUHUS U €r0 COEUHEHUH, €r0 XUMHUYECKUMU
CBOMCTBaMH.

Hab6mronenue n onrcaHne XMMHUYECKOTO KCIIEPUMEHTA.
Beruncnenus mo XumudeckuM (GopMysiaM U ypaBHEHUSM PEaKIIHiA,
MPOTEKAIONINX C YYaCTUEM ATFOMUHMS U €T0 COCTMHEHUI

ANEKTPOHHBIX YPABHEHHI MPOLIECCOB OKUCIIEHUS ~-BOCCTAHOBIICHUS

>

MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH peakiuii C yduacTueM

Keieso u ero coequHeHUs

CocraBneHre XapakTEPUCTUKHU KeJe3a MO ero MOJ0KEHHIO B
[lepnonnueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB

. 1. Menneneena.

XapakTepucTuKa CTpOEHUS, PU3NYECKUX U XUMUYECKUX CBONCTB
xKemesa.

XapakTepucTuka GU3NUEeCKUX 1 XUMHUYECKHX CBOMCTB OKCHUJIOB U
TUAPOKCHJIOB XKeje3a.

OObsicHEHNE 3aBUCUMOCTH CBOMCTB (WJIH Mpe/ICKa3aHue CBONCTB)
JKeJesa OT MoJjiokeHus B [lepuoauyeckoil cucTeMe XUMUYECKUX
anementoB /1. V1. Menpaeneena.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUN pPEaKIIUi,
XapaKTEPU3YIOLIIUX XUMHUECKUE CBOMCTBA XKeJe3a U €ro
COCIMHEHM: JJIEKTPOHHBIX YPABHEHUN MIPOLIECCOB OKUCIICHMUSI-
BOCCTaHOBJICHUS; YPABHEHUI JIEKTPOJUTUYECKON JUCCOLUALINH;
MOJIEKYJISIPHBIX, MOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN
peakuuil C y4aCTHEM JIEKTPOIUTOB.

VYcraHoBiIeHUE TPUUYMHHO- CJIEJICTBEHHBIX CBA3EH MEXKIY
CTPOEHHEM aTOMa, XMMUYECKOU CBSA3bI0, TUIIOM KPUCTATUINYECKON
PELIETKH Keje3a U €ro COeAMHEHUH, er0 XUMHUUYECKUMU
CBOMCTBAMH.

Habmroienue u onucanue XUMUYECKOTO SKCTIEPUMEHTA.
Beruncnenus mo XxumudeckuM (GopMysiaM U ypaBHEHUSM PEaKIIHii,
MIPOTEKAOIINX C YYACTHUEM KeJle3a U €r0 COeTMHEHMI

O0001eHre 3HAaHUHT 110
TeMe «MeTajbl»

Brruncnenus no xumuueckuM GopMysiaM U ypaBHEHUSIM PEaKIlHii,
MPOTCKAOMIUX C YHAaCTUEM MCTAJIJIOB U UX COCI[I/IHCHHP'I.
[Ipeacrasnenune nHbOpMaIU IO TeMe «MeTaTb

B BUJC Ta6JII/II_I, CXCM, OIMOPHOI'0 KOHCIICKTA, B TOM YHCJIC C
npumeHenuem cpeacts UKT.

[TonnMaHue MPUYKH CBOETO HEYCIeXa U HaXOXKJIECHUE CIIOCOO0B
BBIXOJIa U3 3TOM CUTYyalllH

TEMA 2. IPAKTUKYM

1. «CBOMCTBA METAJIJIOB U UX COEJJMHEHUN»

Ocy1niecTBiI€HUE LETTOYKH
XUMHNYCCKUX
MpEBpaILCHUI

Pabota ¢ mabopaTtopHbsIM 000pPYIOBAaHHEM M HArpeBaTEIbHBIMU
npubopamMu B COOTBETCTBUH C IPAaBUIAMU TEXHUKHU 0€30MaCHOCTH.
HaOmronenne cBOCTB METAILIIOB U UX COEIUHEHUN

)41 HBHGHHﬁ, MPpOUCXOAAIIHNX C HUMHU.

Onucanyre XUMHUYECKOTO IKCIIEPUMEHTA C ITOMOIIIBIO
€CTECTBEHHOT'O PYCCKOTO S3bIKA U SI3bIKA XUMUHU.

dopMyIrpoBaHUE BBIBOJOB 110 pe3y/bTaTaM MPOBEIEHHOTO




IKCIICPUMEHTA

Pemenune
AKCIEPUMEHTATBHbBIX
3a/1a4 Ha Pacro3HaBaHUE
Y TIOJTy4YE€HUE COEANHEHHI
METAJIOB

3KCHepI/IMCHTaJIBHOC HUCCIICOIOBAHUC CBOfICTB METAJIJIOB U UX
COCTMHEHHH, peleHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
«MeTaiby.

Pabota ¢ maGopaTtopHbsIM 000pPYIOBAaHHEM M HArpeBaTEIbHBIMU
npubopamMu B COOTBETCTBUH C IPABUJIAMU TEXHUKHU 0€30MacCHOCTH.
HaGmronenne CBOMCTB METAJIJIOB M UX COSIMHEHHH U SBJICHMI,
HpOI/ICXO[[SIH_[I/IX C HUMMU.

Onrcanne XUMHUYECKOTO IKCTIEPUMEHTA C TIOMOIIBIO
€CTECTBEHHOT'O PYCCKOTO SI3bIKA U SI3bIKA XUMUHU.
dopMynHpOBaHKUE BHIBOJIOB IO pe3yiIbTaTaM MPOBEJICHHOTO
IKCIIEPUMEHTA.

Omnpenenenue (Mcxoas U3 yueOHOM 3a1a91) HEOOXOAUMOCTH
HCIIOJIB30BAHUSA Ha6HIO[[eHI/I$I

TEMA 3. HEMETAJLJIbI

OO01as xapakTepuCcTHKa
HEMETaJUIOB

OrnpenenieHust MOHSATHUI: HEMETAILIbI, TAJIOTEHBI, AJTIOTPOITHBIE
BHJIOU3MEHEHUS.

XapakTepuCcTUKAa XUMUYECKUX dJIEMEHTOB-HEMETAIUIOB: CTPOCHHE,
(du3nyeckre CBOMCTBa HEMETAIOB.

CocraBieHre Ha3BaHUM COCIMHEHUI HEMETAIUIOB 10 popMyIie U
ux GopMyII MO Ha3BaHUIO.

OOBbsiCHEHNE 3aBHCUMOCTH CBOWCTB XUMHUYECKUX dJIEMEHTOB-
HEMETAJUIOB OT nosioxkeHus B [lepuoanueckoii cucreme
XUMHYECKUX 3eMeHToB [. 1. MeHaeneena.

VY cTaHOBIEHUE TPUYMHHO- CJIEICTBEHHBIX CBA3EH MEXKIY
CTPOEHUEM ATOMA, XUMUYECKOU CBSA3BI0, TATIOM KPUCTAILUTUYECKOMN
pELIeTKH HEMETAJNIOB M UX COCTUHEHUM, NX PU3NIECKUMHU
cBolicTBamMH. B 1uanore ¢ yuureneM BeIpabOTKa KPUTEPUEB OLIEHKH
U OTIpe/ieNIeHUE CTENIEHU YCIIEITHOCTH BBIMOJIHEHUS CBOEH pabOThI
1 pabOTHI BCEX UCXOIS M3 UMEIOIINXCS KPUTEPUEB,
COBEPILIEHCTBOBAHUE KPUTEPHUEB OLICHKU U UX MCIOJIb30BaHUE B
XOJI€ OLIEHKH M CAMOOIIEHKH

OO01IMe XUMHYECKUE
CBOMCTBaA

HEMETAJIJIOB.
Hewmerainsl B npupone u
CII0COOBI BX

MOJTYYeHUS

XapakTepucTuKa XUMHUYECKUX 3JIEMEHTOB-HEMETAIOB: CTPOEHHUE,
(du3nyecKkre CBOMCTBA HEMETAILIIOB.

CocraBneHre Ha3BaHUN COSTMHEHUN HEMETAIIOB 11O (OPMYIIE U
ux (hopMyI 10 Ha3BAHHUIO.

CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUHN PEaKIui,
XapaKTEePU3YIOUIUX XUMHUECKHE CBOMCTBA HEMETAJUIOB U UX
COEJIMHEHM, SJIEKTPOHHBIX YPABHEHHI MPOLECCOB OKUCICHUS-
BOCCTaHOBJICHUSI.

VYcTaHOBIEHUE TPUYUHHO- CJIEICTBEHHBIX CBA3EH MEXKIY
CTPOEHUEM ATOMA, XUMUYECKOU CBSA3BI0, TAIIOM KPUCTAIUTUYECKOMN
PELIETKHA HEMETAJUIOB M UX COEAMHEHUH, NX XUMUYECKUMHU
CBOWCTBaMH.

BrinonHeHue pacyeToB 0 XUMHUYECKUM (opMysiaM U YpaBHEHUSIM
peaKuuii, MPOTEKAIIINX C Y4aCTUEM HEMETAJUIOB U UX COEAUHECHHI

Bonopon

XapakTepucTuKa BOJAOPOJa: CTpoeHHE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBA, MOJIy4YeHUE U IPUMEHEHUE.

CocraneHre Ha3BaHUN COETMHEHUH BOAOpO/a 1O GOpMyJIe B BX
(bopMyI1 10 Ha3BaHUIO.

OOBsiCHEHNE 3aBUCUMOCTH CBOMCTB (MJIH MPECKa3bIBAaHUE
CBOMCTB) BOIOpo/ia OT noJjoxkeHus B [lepronnueckoit cucreme
xuMu4deckux djemeHnToB JI. Y. Menaeneena.




CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUH PEaKIui,
XapaKTEePU3YIOUIUX XUMHUECKHE CBOMCTBA BOAOPOAA, SJIEKTPOHHBIX
YPaBHEHUH MPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHHUS;
MOJICKYJISIPHBIX, TTOJHBIX U COKPAlICHHBIX NOHHBIX ypaBHeHI/Iﬁ
peakIuil C y4aCTHEM JIEKTPOIUTOB.

YcTaHoBieHue MPUIUHHO-CIICACTBECHHBIX CBsI3el MCKOY
CTPOEHHEM aTOMa, XMMUYECKOU CBSA3bI0, TUIIOM KPUCTATNINYECKON
pEeUmIETKH BOAOPOaa, €T0 (bl/ISI/II-IeCKI/IMI/I U XUMHWYCCKUMU
CBOMCTBAMH.

HaGmoienue u onrucaHne XUMHUYIECKOTO IKCIIEPUMEHTA T10
pacro3HaBaHUIO BOJOPOAA.

BrimonHeHue pacyeToB o XuMH4eckuM Gopmyinam

Y YPaBHEHUSIM PEaKLH, MPOTEKAIOIINX C YYaCTUEM BOAOPOAA U
€ro COCIMHEHUN

Bona

XapakTepucTuKa BOJAbl: COCTaB, GU3MUECKHUE U XUMUYECKUE
CBOI>'ICTBa, HaXOXJCHUC B IPUPOJAC U TPUMCHCHUC.

CocraBieHrue MOJIEKYJISIPHBIX YPaBHEHUHN PEaKIui,
XAPaAKTCPUIYIOMUX XUMHUYCCKUC CBOMCTBA BOJBI, 3JICKTPOHHBIX
YpaBHEHUI MPOLIECCOB OKUCIEHUS- BOCCTAHOBJICHUSI.
YcraHoBlIEHHE MNPUYIUHHO- CJICACTBCHHBIX cBsI3el MCKIAY
XUMHUYECKOH CBSI3bIO, TUTIOM KPUCTANINYECKON PEIIeTKU BOJbI, €€
(bI/IBI/I‘IeCKI/IMI/I 1 XUMUYECKUMHU CBOMCTBAMHU.

BrinonHeHue pacyeToB o XUMHUYECKUM (pOpMysIaM U YpaBHEHUSIM
peaKuuii, MPOTEKAKIIMNX C Y4aCTUEM BOJBI

I'ajmoreHs!

XapakTepucTUKa raJIoreHoB: CTpoeHHe, (pU3ndeckre U XMMUYECKHe
CBOMCTBA, MOJIy4YeHUE U IPUMEHEHUE.

CocraBneHnre Ha3BaHUN COSTMHEHUH TAJIOTEHOB 110 (OPMYJIE U BX
(dbopMyI1 110 Ha3BaHUIO.

OOBsicCHEHNE 3aBUCUMOCTH CBOMCTB (MJIH MPECKa3bIBAaHNE
CBOICTB) TAJIOTEHOB OT NoJiokeHus B [lepuoanueckoii cucreme
XUMHYecKuX djemeHToB M. Y. Menneneena.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUN pPEaKIIUi,
XapaKTEPU3YIOUIUX XUMHUYECKHE CBOMCTBA IAJIOT€HOB,
AJIEKTPOHHBIX YPAaBHEHUM MPOIECCOB OKUCIEHUS- BOCCTAHOBIICHUS.
VYcTaHOBIEHUE TPUYUHHO- CJIEICTBEHHBIX CBA3EH MEXKIY
CTPOEHUEM ATOMA, XUMUYECKOU CBS3BI0, TUTIOM KPUCTAIUTUYECKOMN
PELIETKH raJIoreHoB, ero PU3NYECKUMHU U XUMHUYECKUMHU
CBOMcTBaMH. BBITIOTHEHNE pacUYeTOB MO XUMUYECKUM (popMymamu
YPaBHEHUSM PEaKIMi, NPOTEKAOIMIMX C YYaCTHEM raJOr€HOB

CoennHeHnsd TaJIoreHOB

XapaKkTepuCcTUKa COeAMHEHU raJloreHOB: COCTaB, (pusnyeckue u
XUMHUYECKHE CBOWCTBA, MOIyYeHne U mpuMeHenne. CocraBieHne
Ha3BaHUIl COeIMHEHUH TaJIOT€HOB 10 GopMylie U UX GOopMyII IO
Ha3BaHUIO.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUI pPEaKIIUi,
XapaKTEePU3YIOLUIUX XUMHUECKHE CBOMCTBA COEIMHEHH IaJOT€HOB,
AJIEKTPOHHBIX YPABHEHHUH MTPOLIECCOB OKUCIEHUS- BOCCTAHOBIICHUS;
YPaBHEHUH 3JEKTPOJIUTUYECKON AUCCOLMAIINHN; MOJIEKYJISIPHBIX,
MIOJIHBIX Y COKpAIIECHHBIX HOHHBIX YPABHEHUH peakluil C y4acTueM
3EKTPOJIUTOB.

VYcTaHOBIEHNE IPUYMHHO-CIIEICTBEHHBIX CBS3EH MEXY
XUMHYECKOM CBS3bI0, TUTIOM KPUCTAIIMYECKON PEIIETKH
COEMHEHUH rajioreHoB, X GU3NYECKUMU 1 XUMHYECKUMHU
cBorcTBaMu. HaOmroeHne u onycanue XuMUYECKOT O




HKCIIEPUMEHTA M0 PaCHO3HABAHUIO XJIOPUA-, OPOMHUI-, HOAUI-
HMOHOB.

BrinonHeHue pacyeToB o XUMHUYECKUM (opMysiaM U YpaBHEHUSIM
peaKkuuii, MPOTEKAKIINX C Y4aCTUEM COCTMHEHUN raJOr€HOB

Kucnopon

XapakTeprucTUKa KUCIOopoia: CTPOEHHE, aJlIOTPOnHs, (pundeckue
1 XMMUYECKHE CBOMCTBA, MOTYYEHUE U TPUMEHEHUE AITOTPOITHBIX
MoauUKaIui.

CocraBieHre Ha3BaHUM COCIMHEHUH KUCIOpOoJia 1o GopMylie U X
dhopmyn o HazBaHu. OOBSICHEHNE 3aBUCUMOCTH CBOMCTB (MJTH
MpeACKa3bIBAaHUE CBOMCTB) KUCIOPOAA OT MOJIOKEHUS B
[lepnonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB

. 1. Menneneena.

CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUHN pEaKIui,
XapaKTEePU3YIOUIUX XUMHUECKHE CBOMCTBA KUCIOPO/a,
3JIEKTPOHHBIX YPABHEHHI

MPOLIECCOB OKHUCIICHUSI- BOCCTAHOBJICHUSI.

YcraHOBIEHNE TPUYUHHO-CIIEICTBEHHBIX CBSI3EH MEXIY
CTPOEHUEM ATOMA, XUMUYECKOU CBSA3BI0, TATIOM KPUCTAILUIUYECKOMN
pELIeTKH KUCIOPOAa, ero GU3NYECKUMU U XUMUYECKUMU
CBOWCTBaMH.

BrinmonHenue pacyeToB o XUMHYECKUM (popmyriam

Y YpaBHEHUSIM PEaKlUid, MPOTEKAIOIIUX C YYaCTHEM KHUCIIOPOJa

Cepa, ee puznveckue u
XUMHYECKHE CBOIMCTBA

XapakTepucTuKa Cephl: CTPOCHHE, aJNIOTPONHsl, (pUu3ndecKkue u
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE U TPUMEHEHUE.

CocraneHre Ha3BaHUN COSTMHEHUN CephI IO POPMYIIe U UX
(bopMyI1 10 Ha3BaHUIO.

OOBsiCHEHNE 3aBUCUMOCTH CBOMCTB (WJIH MPECKa3bIBAaHUE
CBOMCTB) cepbl OT nojoxenus B [leproauyeckoit cucteme
XUMH4YecKuX djemeHToB 1. Y. Menaeneena.

CocraBiieHHEe MOJIEKYJIIPHBIX YPaBHEHUN pPEaKIIUi,
XapaKTEePU3YIOLIIUX XUMHUECKHE CBOMCTBA CEPBI, JIEKTPOHHBIX
YpaBHEHU MPOIIECCOB OKUCICHUS-BOCCTAHOBIICHHUS.
YcraHOBIEHNE TPUYMHHO-CIIEICTBEHHBIX CBSI3EH MEXIY
CTPOEHUEM ATOMA, XUMUYECKOU CBSA3BI0, TAIIOM KPUCTAIUTUYECKOMN
pELIETKH cepbl, €€ (PU3NIECKUMHI U XUMUYECKHMH CBONCTBAaMHU.
BrimonHeHue pacyeToB 0 XUMUYECKUM (PopMysIaM B YpaBHEHUSM
peakuuil, MPOTEKAIIMX C y4aCTUEM CEPBI

CoeauHenus cepbl

XapaKkTepuCcTUKa COEAMHEHUH Cephl: COCTaB, (PU3NYECKHE U
XUMHUYECKHE CBOWCTBA, MOJYYEHUE U TPUMEHEHUE.

CocraBieHre Ha3BaHUN COEAMHEHU cephl 10 popMylie U UX
(dhopMys o Ha3BaHHUIO.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUH pPEaKIIUi,
XapaKTEPU3YIOINX XUMUYECKHE CBOMCTBA COCTMHEHUM CEPBI,
AJIEKTPOHHBIX YPABHEHHUH MTPOLIECCOB OKUCIEHUS- BOCCTAHOBIICHUS;
YPaBHEHUH 3JEKTPOJIUTUYECKON AUCCOLMAIINHN; MOJIEKYIISIPHBIX,
MIOJIHBIX Y COKPAIEHHBIX HOHHBIX YPABHEHUH peaKkluil C y4acTueM
3JEKTPOJIUTOB.

VYcTaHOBIEHNE IPUYNMHHO-CIIECTBEHHBIX CBSI3EH MEXY
XUMHYECKOH CBSI3bI0, TUTIOM KPUCTAIITMYECKOUN PEIIeTKH
COEMHEHUH cepbl, UX (PU3MUECKUMH U XUMHUYECKUMHU CBOHCTBAMHU

Cepnast KMCJIOTa KaKk
AJIEKTPOJIUT U €€ COJIU

XapakTepucTHKa CEpHON KUCIIOTHI: COCTaB, (PU3UYECKUE U
XUMHUYECKHUE CBOMCTBA KaK 3JIEKTPOJIUTA.
CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUHN PEaKIui,




XapaKTEPU3YIOINX XUMUYECKUE CBOMCTBA CEPHOUM KUCIIOTHI,
AJIEKTPOHHBIX YPAaBHEHUM MPOIECCOB OKUCIIECHUS- BOCCTAHOBJICHHUS;
MOJIEKYJIIPHBIX, IOJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUN
peaKuuii C y4aCTUEM DJIEKTPOIUTOB.

VYcTaHOBIEHNE TPUYUHHO- CJIEICTBEHHBIX CBA3EH MEXKIY
XUMHYECKOM CBS3bI0, TUIIOM KPUCTAIIMYECKOUN PELIETKHA CEPHOU
KHCIIOTHI, €€ (PU3NYECKUMU U XUMUYECKUMHU CBOMCTBAMH.
Habmoienue u onrucaHne XUMHUIECKOTO IKCIIEPUMEHTA T10
pacro3HaBaHUIO CYJIb(aT-MOHOB

CepHast KUCJI0Ta Kak
OKHCITUTENb.
[Tonyuyenue u
MIPUMEHEHUE CEPHOU
KHCJIOTBI

CocraBiieHHEe MOJIEKYJIIPHBIX YPaBHEHUN pPEaKIIUi,
XapaKTEepU3YIOIIUX XUMHUYECKHAE CBOMCTBA CEPHON KHCIIOTHI KaK
OKHUCIIUTES, DJIEKTPOHHBIX YPABHEHUM IPOLECCOB OKUCICHUS-
BOCCTAHOBJICHHUS.

XapaKkTepUCTHUKA IIOJIY4CHHUS U IPUMEHEHUS CEPHOU

KHCJIOTBI.

Brinonnenue pacueToB o0 XMMUYECKUM (OpMYJIaM U YpaBHEHUSIM
peaKuii, MPOTEKAIOIIMNX C YIaCTUEM CEPHOU KHUCIIOTHI

A30T 1 ero CBOICTBa

XapaKTepHCcTUKa a30Ta: CTPOCHUE, (PU3NYECKHE U XUMHUECKUE
CBOMCTBa, MOJy4€HUE U IPUMEHEHHE.

CocraBieHre Ha3BaHUM COCMHEHUH a30Ta 1Mo GpopMylie U UX
(dhopMys o Ha3BaHHUIO.

OOBbsicHeHHE 3aBUCIMOCTH CBOMCTB (MJIH MpeICKa3bIBaHHUE
CBOICTB) a30Ta OT MoJjokeHust B [leproanyeckoit cucreme
XUMHYECKUX 3eMeHToB Jl. 1. MeHaeneena.

CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUH pEaKIui,
XapaKTEepU3YIOIINX XUMHUYECKHE CBOMCTBA a30Ta, dJIEKTPOHHBIX
YpaBHEHUI MPOLIECCOB OKUCIEHUS- BOCCTAHOBIICHUSI.
VYcTaHOBIEHNE IPUYMHHO- CJIEACTBEHHBIX CBSI3EH MEXKIY
CTPOEHHEM aTOMa, XUMHUYECKOH CBS3bI0, TUIIOM KPUCTAJUIMYECKOM
PEILIETKH a30Ta, ero PU3NIECKUMHU U XMMUYECKMMHU CBOWCTBAMH.
BrinonHeHue pacyeToB 0 XUMHUYECKUM (opMysiaM U YpaBHEHUSIM
peaxkiuii, NPOTEKAIIMX C Y4aCTHEM a30Ta

AMMHAaK ¥ ero CBOMCTBA.
Coiu aMMOHUA

XapakTepucTuKa aMMHuaKa: COCTasB,

¢du3nvecKkre 1 XUMHUUECKUE CBOMCTBA, MOIyYeHUE U TPUMEHEHHE.
CocraBneHre Ha3BaHUN COJIEH aMMOHUS 110 (hopmysie U uX GopMyII
10 Ha3BaHUIO.

CocraBieHue MOJIEKYJISIPHBIX YPaBHEHUH PEaKIui,
XapaKTEePU3YIOLIUX XUMUUECKUE CBOMCTBA aMMHUaKa U COJIEN
aMMOHWUS, JJIEKTPOHHBIX YPAaBHEHHUI MPOLIECCOB OKUCIEHUS-
BOCCTAHOBJIEHMS; YPABHEHUH 3JIEKTPOIUTUUECKOMN TUCCOLUALINN;
MOJIEKYJIIPHBIX, IIOJIHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHEHUU
peaKuuii C y4aCTUEM DIIEKTPOIUTOB.

VYcraHOBIEHNE TPUYUHHO-CIIEICTBEHHBIX CBSI3€H MEXIY
XUMUYECKOH CBA3BIO, TUIIOM KPUCTAJUIMYECKOU PELIETKA aMMHAKa
U coJieil aMMOHUS, UX (PU3HMYECKUMU U XUMUYECKUMU CBOWCTBAMHU.
HaGntoneHue u onvcanue XMMHYECKOTO IKCIIEPUMEHTA 110
pacrno3HaBaHUIO HOHOB aMMOHMUSI.

Brinonnenue pacueToB Mo XUMUYECKUM (OpMYJIaM U YpaBHEHUSIM
peakuuii, NPOTEKAIIMX C y4aCTUEM aMMHaKa

Oxcugpl azora. A30THAsA
KHCJIOTa KaK JICKTPOJIHT,
€€ IpUMEHEHHE

XapaKkTepuCcTUKa OKCHJIOB a30Ta: COCTaB, (pU3HUECcCKue u
XMMHYECKHE CBOHCTBA, MTOTyYCHUE U IPUMEHEHNE.

CocraBieHre Ha3BaHUI OKCHJIOB a30Ta 1o (popmyiie u ux Gopmyn
110 Ha3BAHUIO.




CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUHN PEaKIui,
XapaKTEePU3YIOIIUX XUMHUECKHE CBOMCTBA OKCUIOB a30Ta,
3JIEKTPOHHBIX YPABHEHUM MPOLECCOB OKUCIEHUSA-BOCCTAHOBIJICHHS;
MOJIEKYJISIPHBIX, MOJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUN
peakIuil C y4aCTHEM JIEKTPOIUTOB.

YcraHoBiIeHUE TPUUYMHHO- CJIEJICTBEHHBIX CBA3EH MEXKIY
XUMHUYECKOH CBA3BIO, TUIIOM KPUCTAUIMYECKON PEHIETKHA OKCHJIOB
a30Ta, ero (U3NYECKUMU U XUMUYECKUMHU CBOMCTBAMHU.
XapakTepucTrKa a30THOM KUCIIOTHI: COCTaB, PU3NUECKHUE U
XUMHUYECKHUE CBOMCTBA KaK 3JIEKTPOJIUTA, TPUMEHEHUE.
CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUHN PEaKIui,
XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA a30THOW KUCIIOTHI,
3JIEKTPOHHBIX YPABHEHUM MPOLECCOB OKUCIEHUSA-BOCCTAHOBIJICHHS;
MOJIEKYJISIPHBIX, MOJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUN
peakIuil C y4aCTHEM JIEKTPOIUTOB.

VYcraHoBiIeHUE TPUUYMHHO- CJIEJICTBEHHBIX CBA3EH MEXKIY
XUMHYECKOM CBS3bI0, TUTIOM KPUCTAITIMYECKON PEIIETKH a30THOM
KHCIIOTHI, €€ (DM3MUECKUMH U XUMHYECKUMHU CBONCTBAMH

A30THAsI KHCIIOTA KaK
OKHCIIUTEND, €€
MOJTYYCHHUE

CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUHN PEaKIui,
XapaKTEePU3YIOUIUX XUMHUECKHE CBOMCTBA a30THON KHUCIIOTHI KaK
OKUCJIUTEJS, SJIEKTPOHHBIX YPaBHEHH MPOILIECCOB OKUCIIEHUS
BOCCTAHOBJICHU .

XapakTepuCTUKA MOTYYeHUS a30THOM KUCIIOTHI.

Brinonuenue pacyeToB o0 XUMUYECKUM (OpMYJIaM U YpaBHEHUSIM
peaKIuii, MPOTEKAIOIMNX C YH4aCTUEM a30THOW KUCJIOTBI

®ochop. CoequHeHUS
docdopa.

[onsarue o pochopHbIX
yI0OpEeHUIX

Xapakrepuctuka pochopa: crpoeHue, Hru3nIecKkre 1 XuMHUIECKHe
CBOMCTBa, MOJy4€HUE U IPUMEHEHHE.

CocraBieHue Ha3BaHM coeanHeHuit pocdopa mo Gopmyne u ux
(dhopmys 0 Ha3BaHHUIO.

OOnbsicHeHHE 3aBUCIMOCTH CBOMCTB (MJIH MpeICKa3bIBaHNUE
cBoiicTB) docdopa oT mosoxkeHus B [lepuoanueckoii cucreme
xumudeckux seMenToB J[. M.MenneneeBa. CoctaBieHue
MOJIEKYJIIPHBIX YPABHEHHUH peakiiyil, XapaKTepU3YIOIIUX
XHUMHYECKHe CBOWCTBa Gochopa 1 ero CoeAMHEHHH, AIEKTPOHHBIX
YpaBHEHUI MPOLIECCOB OKUCIEHUS- BOCCTAHOBIICHUS; YpaBHEHU I
ANEKTPOIUTUYECKON TUCCOLUALINHI; MOJIEKYJISPHBIX, OJHBIX U
COKpAILIEHHBIX HOHHBIX YPABHEHHUI peaKklMil C y4acTHEM
ANEKTPOJIUTOB.

YcTaHoBIEeHNE MPUYNHHO-CIIECTBEHHBIX CBSI3EH MEXY
CTPOEHUEM ATOMA, XUMUYECKOU CBS3BI0, TATIOM KPUCTAILUIUYECKOMN
pemetku pochopa u ero coeTMHEHNH, eT0 PU3NIESCKUMH 1
XUMHUYECKUMHU CBONCTBaMH.

Habmoienue u onucanue XMMHUYECKOro SKCIIEPUMEHTA T10
pacriozHaBaHHIO hocdar-noHOB

Yraepon

XapakTepucTuKa yriepoja: CTpoeHue, aJUIOTPOnusl, PU3NYECKUe U
XMMHUYECKHE CBOICTBA, ITOJIyUEHNE U IIPUMEHEHHUE.

CocraBneHre Ha3BaHUN COSTMHEHUH yriiepoja 1mo Gopmyie u ux
(dbopMyI1 10 Ha3BaHUIO.

OOBsicCHEHNE 3aBUCUMOCTH CBOMCTB (MJIH MPECKa3bIBAaHNE
CBOICTB) yriepoja ot nosioxxeHnus B [lepuoaudeckoii cucreme
XUMHYecKuX djemeHToB 1. Y. Menaeneena.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUN pPEaKLIUi,
XapaKTEPU3YIOIUX XUMHUECKHE CBOMCTBA YII€pO/a, JIEKTPOHHBIX




YpaBHEHU MPOIIECCOB OKUCIICHUSI-BOCCTAHOBIJICHHS.
yCTaHOBHeHI/Ie HpI/I‘-II/IHHO-CHel[CTBeHHBIX CBHSGﬁ MG)KI[y
CTPOCHHUEM aTOMa, XHMHUYECKOU CBS3BIO, TUTIOM KPUCTATUTMUECKON
pelIeTKH yTraepoaa, ero (GU3n4eCKUMU U XUMUYECKUMU
CBOMCTBaAMH

Okcuabl yriaepoaa

XapakTepHucTrhKa OKCUJIOB YTIEpoaa: COCTaB, PU3NIECKUE U
XUMHUYECKHE CBOWCTBA, TOJYYEHUE U TPUMEHEHUE.

CocraBiieHrEe MOJIEKYJIIPHBIX YPaBHEHUN pEaKIIUi,
XapaKTEPU3YIOLIIUX XUMUYECKHE CBOMCTBA OKCUIOB YIIIEPO/a,
3JIEKTPOHHBIX YPABHEHHUH NPOLIECCOB OKUCIIEHUA-BOCCTAHOBJICHUS;
MOJIEKYJIIPHBIX, IIOJTHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHEHUU
peaKuuii C y4aCTUEM DIIEKTPOIUTOB.

YcraHOBIEHNE TPUYUHHO-CIIEICTBEHHBIX CBSI3EH MEXIY
XUMHYECKOH CBS3bI0, TUIIOM KPUCTAIUIMYECKON PEIIETKH OKCUI0B
yriaeposaa, ux GU3n4ecKUMH U XUMHUYECKHMH CBONCTBAMU

YronpHas KMCIIOTA U ¢
COJIH.

JKecTkocTh BOABI U
CIOCOOBI €€ yCTpaHEHUS

Onpenenenns NOHATHI «BPEMEHHASL JKECTKOCTH BOJBI»,
«IIOCTOSIHHAS ’KECTKOCTh BOJIbI», «00I1asi ’)KECTKOCTh BOJIBIY.
XapaKTepUCTHUKA YTOJIBHOU KUCIIOTHI U €€ COJICH: COCTaB,
¢bu3nyeckue 1 XUMHUYECKUE CBOMCTBA, MOIy4E€HUE U IPUMEHEHHE.
CocraBieHre Ha3BaHU COJIel yroJbHON KUCIOTHI 10 (popmyie 1
ux GOpMYII O Ha3BaAHUIO.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUH pPEaKIIUi,
XapaKTEePU3YIOIIUX XUMHYECKNE CBOMCTBA YTOJIBHON KUCIIOTHI U €€
COJIEH, YPABHEHUM JIEKTPOJIUTUUECKON TUCCOLHAIUN;
MOJIEKYJISIDHBIX, IIOJIHBIX M COKPAILCHHBIX HOHHBIX YPaBHEHUNI
peaKuuii C y4aCTUEM DIIEKTPOIUTOB.

Omnucanue crioco00B YCTPaHEHUsI dKECTKOCTH BO/IbI U BBIIIOJIHEHHE
COOTBETCTBYIOIIETO XUMHUECKOT0 dKcniepuMenTa. Habmonenue u
ONMCAaHNE XUMHYECKOTO DKCIIEPUMEHTA 10 PACIIO3HABAHUIO
KapOOHAT-MOHOB. BhINoNHEeHNE pacyeToB M0 XUMUYECKUM
(dbopMyIaM U ypaBHEHUSM peakiuil, IPOTEKAIOIINX C y4acTHeEM
COEAMHEHUI yriaepoaa

Kpemuuii

XapakTepucTUKa KPEMHUS: CTPOEHUS, PU3NUECKUX U XUMUYECKUX
CBOMCTB, ITOJIyYE€HHUS U IPUMEHEHUS.

CocraBnenre Ha3BaHUN COCTMHEHUI KPEMHUS 110 (OPMYIIe U UX
(dbopMyI1 110 HAa3BaHUIO.

OOBsicCHEHNE 3aBUCUMOCTH CBOMCTB (MJIH MPECKa3bIBAaHNE
CBOMCTB) KpeMHHS OT NoJiokeHus B Ilepuoanueckoit cucreme
XUMHUYECKHX HIIEMEHTOB.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUH pPEaKIIUi,
XapaKTEPU3YIOUIUX XUMHUYECKHE CBOMCTBA KPEMHUS, 3JIEKTPOHHBIX
YpaBHEHUH MTPOLIECCOB OKUCIIEHUSI- BOCCTAHOBJICHUSI.
VYcTaHOBIEHUE TPUYUHHO- CJIEICTBEHHBIX CBA3EH MEXKIY
CTPOEHUEM ATOMA, XUMUYECKOU CBS3BI0, TATIOM KPUCTAILUTUYECKOMN
pEIIeTKH KPeMHUS, ero GU3NYECKUMU 1 XUMUYECKUMH CBOWCTBaMU

CoennHeHNs KpeMHUs

XapaKkTepuCcTUKa COeAMHEHUI KPEMHHUS: COCTaB, PU3NUECKUE U
XMMUYECKHE CBOWCTBA, ITOJy4YeHHE U IIPUMEHEHUE.

CocraBieHre Ha3BaHUI COEAMHEHUHN KpeMHHUS 110 (popMyrie 1 ux
(dhopMys o Ha3BaHHUIO.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUI pPEaKIIUi,
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA COIMHEHUI KPEMHHUS,
AJIEKTPOHHBIX YPABHEHUH MTPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHUS;
YPaBHEHHH IEKTPOIUTUYECKOM TUCCOIMALMN; MOJIEKYIISIPHBIX,




IIOJIHBIX Y COKPALICHHBIX HOHHBIX YPABHEHUH PEAKLUI C y4aCTHEM
JJIEKTPOJIUTOB.

YcTaHOBIIEHNE TPUYMHHO-CIIEICTBEHHBIX CBSA3EH MEXKIY
XUMHUYECKOH CBA3BIO, TUIIOM KPUCTAJUIMYECKOU PELIETKU
COEMHEHUI KpeMHHUsI, ero (pU3MUeCKUMH U XUMHUYECKUMU
cBoiictBamu. HaOnroienue u onrucaHne XMMUYECKOTO
HKCIIEPUMEHTA 110 PACIO3HABAHUIO CHJINKAT-HOHOB.

BeinonHeHnue pacyeToB N0 XMMUYECKUM (opMyIam

CunukaTtHas XapakTepuCTUKa CUJIMKATHOW MPOMBIIIIIEHHOCTH
MPOMBIIUIEHHOCTD

O60611eHre o Teme Brruncnenus no xumuueckuM GopMmysiaM U ypaBHEHUSIM PEaKIHii,
< Hewmertamib>> MPOTEKAIOIINX C YYaCTUEM HEMETAIJIOB U UX COCAUHEHHM.

[IpencraBnenne nHGpopmanuu 1o reme «Hemeramis» B BHIE
TaGHI/IL[, CXCM, OIMOPHOI'0 KOHCIICKTA, B TOM YUCJIC C IPUMCHCHUEM
cpeactB UKT.

OTtcTranBaHMe CBOEH TOUKH 3pEHMSI, €€ apryMEHTalus U
MOATBEPKICHUE (PaKTaMHU.

Cocrasnenue pedepata mo onpezaeneHHon Gopme

TEMA 4. IPAKTUKYM

2. «CBOMCTBA COEJMHEHUI HEMETAJLJIOB»

Pemenue
3KCHEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«[Toarpymra raJsoreHoB»

DKCIepUMEHTAILHOE HCCIIEI0BAHUE CBOWCTB

HEMETAJIJIOB U UX COEAMHEHUH, pelIeHHe SKCIIEPUMEHTATBHBIX
3anad o teme «lloarpyrma rajioreHoBy.

Pabota ¢ maGopaTtopHbsIM 000pPYIOBAaHHEM M HArpeBaTEIbHBIMU
npubopaMu B COOTBETCTBUU C MPABUIAMH TEXHUKHU 0€30MIaCHOCTH.
HaGmronenue 3a cBOMCTBaMU TaJIOr€HOB, X COSANHEHHUHN U
SIBIICHUSIMU, TIPOUCXOSIIUMU ¢ HUMH. OTTUCaHNEe XUMUIECKOTO
AKCIIEPUMEHTA C TIOMOIIbIO €CTECTBEHHOT'O PYCCKOTO S3bIKa U
SI3BIKA XUMUH.

®opmyarpoBaHUE BBIBOJOB 110 pe3yibTaTaM MPOBEIECHHOTO
skcnepumenTa. Opranuzanus yaeOHOro B3auMOJICHCTBUS B TpyIIe

Pemrenne
3KCHepI/IMeHTaJILHBIX
3a7a4 10 TeMeE
«Iloarpyrrma KUCIopoaa»

DKCIEpUMEHTAIBHOE UCCIEI0BAaHUE CBOMCTB HEMETAJUIOB U UX
COEIMHEHMH, pEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«[Toarpynma Kucmopoa.

PaGora ¢ mabopaTopHbIM 000pYAOBaHUEM U HarpeBaTEIILHEIMU
npruOopaMy B COOTBETCTBUU C MPaBUIAMH TEXHUKU O€30M1aCHOCTH.
HaGnronenue 3a cBOMCTBaMHU KUCIIOPO/IA, CEPBI, UX COSTMHEHUN U
SBJICHUSIMU, TIPOUCXOASIIUMU ¢ HUMH. OnucaHie XUMUYECKOTO
AKCIIEPUMEHTA C TIOMOIIIBIO €CTECTBEHHOI'O PYCCKOTO A3bIKa U
SI3bIKa XUMUH.

@®opMyIMpOBaHUE BBIBOJOB I10 pe3y/bTaTaM IIPOBEIEHHOTO
JKCIIEPUMEHTA.

Opranu3anys y4eOHOTO B3aUMOJICHCTBHS B TPYIITE

[Toy4yenue, cobupanue u
pacro3HaBaHHe T'a30B

Pabota ¢ maGopaTtopHbsIM 000pPYIOBaHHEM M HArpeBaTEIbHBIMU
npubopamMu B COOTBETCTBUH C IPABUJIAMU TEXHUKHU 0€30MaCHOCTH.
HaOmronenne 3a cBOMCTBAMHA HEMETAIIOB U UX COEIUHEHUNA U
SABJICHUAMMH, TPOUCXOAAINHUMU C HUMHU. Onucanue XUMHAYECKOTO
HKCIIEPUMEHTA C TIOMOIIbIO €CTECTBEHHOT'O PYCCKOTO S3bIKa U
A3bIKA XUMHU.

®opmyarpoBaHUE BBIBOJOB 110 pe3yibTaTaM MPOBEIECHHOTO
AKCIEPUMEHTA.

Opranm3anys y4eOHOTO B3aUMOJICHCTBUS B TPYIIIE

Tema S [lepBoHaya/IbHbIE CBeIeHUs 00 OPraHMYeCKNX BellecTBaxX

IIpenmer opranuyeckoit

\ YcranoBiaeHnE 0COOEHHOCTH OPTaHMYECKUX COCTUHEHUH,




XUMUU.

BaAJICHTHOCTDb U CTCIICHb OKHCJICHHSA 3JICMEHTOB B COCIMHCHHUHA
Onpe):[eneHHe «HU30MCPBI U TOMOJIOT U

[IpenenvHble Onpenenenre NOHATUN «IPEETbHbBIC YTIIEBOIOPOIbI,

YIrJICBOAOPOABI TOMOJIOTUYECKUU pAa NpEaACIbHBIX YITICBOAOPOA0B, U30OMCPUSY.
Hanucanue cTpykTypHBIX GOpPMYIT H30MEPOB U TOMOJIOTOB.
XapaKTepuCcTUKa U3YYEHHBIX BEIIECTB.

HenpenenbHbie XapakTepUCTUKAa XUMHUYECKUX CBOMCTB OPTraHUYECKHUX

YIJIEBOAOPOABI COCIMHECHUM.
Omnpenenenye opraHMuecKUX BelIecTBa Mo ux ¢popmysie: MeTaH,
3TaH, YTUIICH

Kucnoponocoaepxarne Onrcanne CBOWCTB M (PU3UOJIOTHUECKOTO JCHCTBUS Ha OPTaHU3M

OpraHUYEeCcKHe ATUJIOBOTO CIUPTA.

BEIIeCTBa Omnpenenenre BO3MOKHOCTh MPOTEKAHUS pPeaKIIMii HEKOTOPBIX
MpEeACTaBUTENCH OPraHMUYECKUX BEIIECTB C KUCIOPOIOM,
BOZIOPOJIOM, METAJIJIaMH, OCHOBAHUSIMH, TaJIOTEHAMHU.

Kucnopogoconepxamnme | OnpeneneHue OpraHMYecKUX BEIIECTB 10 UX OopMyJie: METaHoII,

OpraHHyYecKue ATaHOJ, MIULEPHH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHas KUCIIOTa,

BEI[ECTBA CTeapuHOBasi KUCIIOTa, OJICMHOBAsI KUCIIOTA, TII0K03a

XapakTepUCTUKA TUITMYHBIX CBOMCTB YKCYCHOM KHCIIOTHI.

buonornuecknu BaskHbBIE
BEIIIECTBA: JKHUPBHI,
IJII0K032a, OelIKu

XapaKkTeprCcTUKa OCHOBHBIX IIEPBOHAYAIILHBIX CBEJICHUN 00
YIIIEBOJAX, JKUPaAX, OeIKaX 1 aMUHOKHUCIIOTAX, UX POJIU B )KUBOM
opranusMe. OmnpeseseHne OpraHndeckKux BEIIECTB 10 UX GopmyIie:
TIFOK03a; OCITKH, KUPBI

TEMA 6. OBOBIIIEHUE 3HAHUH 11O XUMMHU 3A KYPC OCHOBHOM HIKOJIBI.
INOAT'OTOBKA KI'OCYJAPCTBEHHOM UTOI'OBOMU ATTECTAIIUM (IT'HA)

[lepuoauueckuii 3aKOH U
Ilepronnueckas cucrema
J. . MenneneeBa B cBeTE
TEOPHUH CTPOEHUS aToMa

[Ipencrasnenune uHpopmaruu o teme «llepruoanuecknii 3aKoH U
Ilepnonnueckas cucrema 1. 1. MeHaeneesa B cBeTe TEOpUU
CTpOEHHS aToMay B BUJIE TaOJIHII, CXeM, OTIOPHOTO KOHCIIEKTa, B
TOM uucie ¢ npuMmenenueM cpeacts UKT.

BrlInonHeHne TeCTOBBIX 3aJJaHUH 110 TEME

Buasl xuMuueckux cBsizei
Y TUIIBI KPUCTAIUTMYECKUX
pELIETOK.

B3anmocBsa3b cTpoeHus u
CBONCTB BEILIECTB

[IpencraBnenue nHGpOpMaLUu 10 TeMe «BUIbl XUMUYECKUX CBS3EH
Y TUIIbI KPUCTAJUINYECKHUX PEIIETOK.

B3anMocBsI3b CTPOEHUS M CBOMCTB BEIIECTB B BHJIE TAONHULI, CXEM,
OTNIOPHOTO KOHCIMEKTAa, B TOM uuciie ¢ npuMmeHenunem cpeacts UKT.
BrinosiHeHNE TECTOBBIX 3aJaHUM 110 TEME

Knaccudukamms
XAMHUYECKHUX pEeaK Ui
10 Pa3InYHbIM

[Ipencrasnenune napopmaruu o teme «Knaccudukanus
XUMHUYCCKUX peaKHI/Iﬁ 110 Pa3JIMYHBIM IIPU3HAKAM)).
«CKOpOCTh XUMHYECKUX PEAKIIHI» B BUZE TAOJHII, CXEM, OIIOPHOTO

NpU3HAKaM. KOHCIIEKTa, B TOM uucie ¢ npuMmeHeHuem cpencts MKT.
CKOpOCTh XUMHUUYECKUX Brimonaenne TecTOBBIX 3aMaHUH

peaKuuit

Jucconmanus BrimmonHeHne TECTOBLIX 3aJaHUH 10 TEME

SJICKTPOJHUTOB B BOJIHBIX
pactBopax. MoHHbIE
YPaBHEHUS peaKkLUu

OKuCINTEIIBHO-
BOCCTAHOBUTECIIbHEIC
peaKIuu.
Knaccudukanus u
CBOMCTBaA
HEOPraHWYECKUX BEIECTB

[Ipencrasnenune napopmarmu no teme «Knaccudukanms u
CBOWCTBA HEOPTAaHMYECKHUX BEIIECTBY» B BUJE TAOJIHUII, CXEM,
OTMOPHOr0 KOHCMEKTAa, B TOM unciie ¢ npumeHenrnem UKT.
BrimmonHeHne TeCTOBBIX 3aJaHUN

TpeHuHr-TecTupoBaHue
no Bapuantam [ A

BrinosiHeHue Tecta 3a Kypc OCHOBHOM IIKOJIBI




HPOILIBIX JIET U
JEMOBEPCUU

[Tupokue BO3MOXXHOCTH B (OPMHPOBAHWU M PA3BUTUU YHHUBEPCAIbHBIX yYEOHBIX JeHCTBUI
OTKPBIBAET IIPOEKTHAS U UCCIIENOBATEIbCKAS IEATEIbHOCTD Ha YPOKAX XUMHUHU U BO BHEYPOUHOU
JESATEIIBHOCTH.

IIpumepnvie memvt npOEKmMoO8 U UCCIE008AMENbCKUX pAOOM

KJ1accC Tema IIPOCKTA / HCCICI0OBAaHUA

8 «XHUMHUYECKHE CBOICTBA Kuciopoaa», «Cenutpa ot Bana
['po3HoOroO 10 HamMMX AHEHY, «JIabopaTopHOE HcceToBaHNE
MOYBBDY, «DU3UKO- XUMHUECKHE UCCIIEIOBAHUS
BOJIOTIPOBOJHON U MMUTHEBOU (OyTUIIMPOBAHHOI ) BOJIBI»,
«BnusiHMEe XUMUYECKUX MYTareHOB Ha OPTraHU3M YeJIOBEKay,
«Amomunuii Xakacumny, «Imurpuii IBanosuy MeHieneeB u
€ro BKJIaJl B HAYKY», «XHUMHSI B KOCMETHUKE» U JIP.

9 «Omnpenenenne GU3NKO — XUMUUECKUX CBOMCTB MOJIOKay,
«OmnpeneneHue 3arpsa3HeHHs BO3yXa M0 0CaTKaM»,
«BpIpamyBanyue KpUCTAJIOB B IOMAIIHUX YCIOBUSAX,
«DHeprocOeperaronife JaMIbl U YKOJIOTHYECKUN KPUUCH,
«Xumus u EJIA», «XuMnueckue ynoOpeHus u ux
MCII0JIb30BAHUE B TUJPOIIOHUKE» U JIP.

Conep:xanue yueOHOro npeamera « XuMms»

8 KJIACC (2 u B Hepes1o0, Bcero 70 4, u3 Hux 3 4 — pe3epBHOE BpeMsl)
BBenenue (4u)
[Tpenmer xumuu. MeTopl TO3HAHKS B XUMUU: HAOJIIOIeHIE, SKCIIEPUMEHT, MOJICITUPOBAHHE.
Hcrounnku xumuueckoil wuHOpMalmu, €€ TMOJIydeHHe, aHauu3 U MPEACTaBICHHE ero
pe3ynbraToB. [IoHATHE O XMMHUYECKOM d3JieMeHTe M (opmax ero CymecTBOBaHHs: CBOOOJHBIX
aToMax, MPOCTBHIX M CIOXHBIX BemlecTBax. l[IpeBpameHusi BemecTB. OTIMYME XUMHYECKHX
peaknuii oT Pu3nyeckux siBjeHUN. Poib XuMuUM B )KH3HU YelloBeKa. XeMopuius U xeMohoOous.
Kparkue cBegeHuss u3 HMCTOPUM BO3HUKHOBEHHS U pPa3BUTUS XUMHUHU. POJb OTEUECTBEHHBIX
YYEHBIX B CTAHOBJICHUW XUMHUYECKON Hayku — pabotsl M. B. JlomonocoBa, A.M. bytneposa, /l.
N. MenneneeBa. XuMuueckasi CHMBOJIMKA. 3HAKH XUMHUECKUX 3JIEMEHTOB U MPOUCXOKIECHUE UX
Ha3BaHuU. Xumudeckue Gopmynbl. Munekcel u kodddumnureaTsl. OTHOCUTEIBHBIE aTOMHAs U
MOJIeKyJIipHass Macchl. lIpoBelneHHe pacdyeToB MAacCOBOM JOJMM XMMHYECKOTO DJIEMEHTa B
BeIleCTBE Ha OCHOBe ero (opmynel. [leprognyeckas cucrema xumuueckux siaemeHToB 1. H.
MengeneeBa, €€ CTPYKTypa: Maible ¥ OOJIBIINE TIEPUOJbI, TPYNNbl MW TMOATPYIIIHL.
[lepuoanueckast cuctemMa Kak CHpaBOYHOE MOCOOME IJI MOJyYEHUsl CBEACHUM O XUMHYECKHX
JJIEMEHTaXx.
demoncTpauuu. 1. Monenu (mmapocrepkaeBsie 1 CTioapTa-bpuriie6a) pa3muaHbIX MPOCTHIX U
CJIOXKHBIX BemecTB. 2. Komiekuust cTekyIssHHON xumudeckor nocyzasl. 3. Komiekuus marepuaion
W U3JIeIMA W3 HUX Ha OCHOBe amtoMuHud. 4. B3aummojneiicTBHE MpaMopa € KHCJIOTOW M
MOMYTHEHHE U3BECTKOBOU BOJIBI.
JlaGoparopHble omnbITbl. 1. CpaBHEHHE CBOWCTB TBEPJbIX KPUCTANIMYECKUX BEIIECTB M
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCIApPEHUs BObI, OJICKOJIOHA M STUJIOBOTO CIHpPTa C
(buIBTPOBAIBHON OyMaru.
Tema 1. AToMBI XUMHUYECKHUX IJIEMEHTOB (84)
ATOMBI KaK (popMa CyIIeCTBOBAHUS XUMHUECKUX 3JIeMEHTOB. OCHOBHbBIE CBEACHUS O CTPOCHUU
aToMoB. JloKa3aTenbCTBa CIOXKHOCTH CTpoeHUs aToMoB. OmbiThl Pesepdopma. [lnmanerapuas
Mojieb cTpoeHus aroma. CocTaB aTOMHBIX SIJIEp: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS ATOMHAs




Macca. B3auMOCBsI3b NOHATUN IIPOTOH, HEUTPOH, OTHOCUTENIbHAS aTOMHAas macca. V3meHeHue
YHclla POTOHOB B siipe€ aToMa —oOOpa30oBaHHE HOBBIX XMMHUYECKHUX 3JI€MEHTOB. V3MeHeHue
Yuclia HEUTPOHOB B sJIpe aToMa —o0pazoBaHue N30ToroB. COBpeMEHHOE ONPE/IEIICHUE TTOHSTHS
XUMUYECKHUM 371eMEHT. I30TONnbI Kak pa3HOBUIHOCTH ATOMOB OJHOTO XUMHUYECKOTO 3JIEMEHTA.
OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YpPOBHEH aTOMOB XHUMHUYECKHX 3JEMEHTOB MAaJIbIX
nepuonoB. [loHATHE O 3aBEpHIEHHOM JJIEKTPOHHOM YypoBHe. llepmonnueckas cucrema
xuMuyecknx osnemeHtoB Jl. WM. MenneneeBa u CTpoeHHE aTOMOB — (DU3UYECKHIA CMBICI
MOPSIIKOBOTO HOMEpa D3JIEMEHTa, HOMeEpa TIpyIIbl, HOMepa nepuoaa. V3meHeHue uwmcia
AJIGKTPOHOB Ha BHEITHEM JJIEKTPOHHOM yYPOBHE aTOMa XMMHUYECKOTO dJIEMEHTa — 00pa3oBaHue
MOJIOKUTEIBHBIX M OTPULIATENBbHBIX HOHOB. MOHBI, 00pa30BaHHBIE aTOMaMU METAUIOB U
HeMeTasuloB. [[pUunHbI U3MEHEHHS] METAJUTMUYECKUX U HEMETAINTMYECKUX CBOMCTB B MEPUOJAX U
rpymmax. OOpa3oBanue OuHapHbBIX coeauHeHui. [lonstue 00 wWoOHHON CcBs3u. CxeMbl
o0Opa3oBaHUsI MOHHOHW CBsI3U. B3auMmoielicTBHE aTOMOB 3JIEMEHTOB- HEMETAJUIOB MEXIY COOOMU
—o0pa3oBaHUe JABYXaTOMHBIX MOJIEKYJ MpPOCThIX BemiecTB. KoBajneHTHas HemoJspHas
XUMHUYECKasl CBsI3b. OJEKTPOHHBIE M CTPYKTYpHBIE (GopMynbl. B3aumopeiicTBue aToMoB
HEMETaJUIOB ~ MeXAy co0oii —o0Opa3oBaHue OWHAPHBIX COCIWHEHWH  HEMETaJlIOB.
DneKTpooTpUuliatebHOCTh. KoBaneHTHass moJisgspHas cBA3b. [loHATHE O BaJE€HTHOCTH Kak
CBOICTBE aTOMOB O0pa30BBIBATH KOBAJIEHTHBIE XHMMHUYeckue cBsi3u. CocrtaBieHue ¢Gopmyi
OMHAPHBIX COCIUHEHHI MO BaJEeHTHOCTU. HaxoXJeHwe BaJeHTHOCTH MO (opmyiie OWHAPHOTO
coennHEeHUS. B3anMoeiicTBHe aTOMOB METaJUIOB MEXTY 000 —00pa3oBaHKe METAUTHYECKUX
Kpuctaios. [IoHATHE 0 METAININYECKON CBA3U.

JdemoncTpanuu. Mojenu aroMoB XHMMHMYECKUX 3nemeHToB. [lepmonnueckas cucrema
xummuaecknx aneMenToB []. V. Mennaeneesa (paznudabie GOPMBI).

JlaGopaTropHbie onbIThI. 3. MoJlenMpoBaHie TPUHIIMIA ACHCTBUS CKAaHUPYIOIIETO MUKPOCKOTA.
4. NzroroBneHune Mojienei MoJIeKysl OMHApHBIX COeTUHEHUH. 5. 3roToBnenue Moienu,
WJUTIOCTPUPYIOIIECH CBOMCTBA METAJTTMYECKOUN CBA3H.

Tema 2. IIpocThie BemecTBa (6 1)

[Tonoxenne MeTamuioB U HeMeTAUIOB B [leproanyueckoi cucteMe XMMUYECKHX JIEMEHTOB

. . Menneneesa. Baxxneiire npocTeie BelecTBa —MeTalIbl (kelie30, aATlIOMUHUMN, KaJIbIIHH,
MarHui, HaTpuid, kKammii). OOmmue Qu3nueckrue CBOWCTBA METAUIOB. BakHeimne MpocThie
BEIIECTBA- HEMETAILIBI, 00pa30BaHHBIE aTOMaMHU KHCIIOPOJa, BOJOPOa, a30Ta, cephl, (pocdopa,
yraepona. MoseKkysibl  TPOCTBIX — BEIIECTB-HEMETAIIOB —BOJOPOAA, KHUCIOpoAa, a30Ta,
raioreHoB. OTHOCUTeNbHass MoJIeKysipHass Macca. CHOCOOHOCTH AaTOMOB XUMHYECKHX
3JIEMEHTOB K OOpa30BaHUIO0 HECKOJBKUX TMPOCTHIX BEIIECTB —AaJIOTPOIHUA. AJUIOTPOIHBIE
MoIuUKAIMKM KUciIoponaa, (ocdopa, omoBa. MeTananueckue U HEMETAIJIMUECKUE CBOMCTBa
MPOCTHIX BemeCTB. OTHOCUTENBHOCTH 3TOr0 NOHATHSA. Yneno ABoraapo. KomnuecTBo BemecTsa.
Monb. Momnsipaass mMacca. MomsipHblli 00beM Tra3000pa3HbIX BemlecTB. KpaTHbIe €IUHUIIBI
U3MEPEHMS] KOJIMYECTBA BEIIECTBA —MWUIMMOJIb M  KWIOMOJb, MWJUIMMOJIIPHAs U
KUJIOMOJISIPHASE MacChl BEIECTBA, MIJITUMOJSPHBIA U KUJIOMOJISIPHBI O0OBEMBI Ta3000pa3HbIX
BEIIECTB. PacyeTsl ¢ HMCHOJIb30BaHMEM MOHATHM KOJIMYECTBO BELIECTBA, MOJSpHas Macca,
MOJISIPHBIA 00BEM Ta30B, YHCIIO ABOTAJIPO.

Jemoncrpauuu. ITomydenue ozona. OOpasiel G€I0r0 W CEpPoro 0J0Ba, OEIOr0 W KPacCHOTO
docdopa. HekoTopbie MeTaibl U HEMETAJUIBI C KOJIMYECTBOM BemecTBa 1 Moyb. MomnsipHbIi
00beM ra3000pa3HBIX BEIIECTB.

JlabopaTopHblie onbIThI 6. O3HaKOMIJIEHHE C KOJUIEKIMEN MeTauIoB. 7. O3HaKOMJIEHHE C
KOJUIEKIIMEN HEMETAJIJIOB.

Tema 3. CoennHeHHs] XMMH4YECKHUX 3J1eMeHTOB(144)

Crenens okucnenus. CpaBHEHHE CTEIIEHHU OKUCIEHUS U BAIGHTHOCTU. OnpeiesIeHue CTENeHN
OKHUCJICHHS DJJIEMEHTOB B OuHapHBIX coequHeHHsX. CoctaBieHue GopMyln OWHAPHBIX
COCTMHEHUH, OOIMii croco0 WX Ha3BaHWI. bUHapHBIE COEAMHEHUS METAJIOB M HEMETAJUIOB:
OKCUBI, XJopuabl, cymbpuasl u mp. CocraBnenue ux Qopmyn. buHapHbIe CcoenuHEHUS
HEMETAJUIOB: OKCHJbI, JIETY4H€ BOJOPOJHBIE COEQUHEHHs, WX COCTaB W Ha3BaHUA.
[IpencraBuTenu OKCUIOB:BOJA, YIJIEKUCIBIN ra3, HeraleHas u3Bectb. [IpeacTaBurenu aeTyqux



BOJIOPOJIHBIX COEIMHEHUI: XJIOpOBOAOPOI U aMMHUaK.OCHOBAHUS, UX COCTAB U Ha3BaHUS.
PactBopuMocTs ocHOBaHui B Boje. IIpeacraButenu mienouyend: TMAPOKCUALI HATPUS, KU U
kanpius. [loHsTe 00 WMHIMKATOpax M KadeCTBEHHBIX peaknusx. KHCIOThI, WX COCTaB U
Ha3BaHus. Kiaccudukamus kucnor. IlpenctaButenu KUCIOT: cepHasi, COJsiHAs, a30THAas.
[Tonsatue o mxkane kuciaorHoctu (mkana pH). I3Menenune okpacku HHANKATOPOB.

Conu Kak NpoOU3BOJIHBIE KUCIOT U OCHOBAHMI, UX COCTAaB U Ha3BaHUs. PacTBOpUMOCTH cosiell B
BoJie. [IpencraBurenu comneil: Xiopu HaTpus, KapooHaT u ¢pocdar kanbuus. AMophHbIE U
KpUCTAJUIMYECKUE BeecTBa. MeXMOIIeKy I pHbIe B3aUMOECHCTBHS. THUIIBI KPUCTAJUIMYECKUX
peueTok. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAUIMUECKUX pEIIeTOK. Yucrteie
BEIIECTBA U cMecH. [IpuMephl KUIKUX, TBEPABIX M ra3000pa3HbIXx cMmeceid. CBOWCTBA YUCTHIX
BEIIECTB M cMmecel. Mx cocraB. MaccoBas u 00ObeMHAs TOJIM KOMIIOHEHTa CMECH. Pacuersl,
CBSA3aHHBIE C UCIOJIb30BAHUEM TTOHATHS <«IOJISI.

JdemoncTpannun. O6pa3iisl OKCUIOB, KUCIOT, OCHOBAHUMU U colield. Mojieni KpUCTAITMYECKUX
PEIIETOK XJIOpH/Ia HATpHs, aliMasa, okcuaa yriepoaa (IV). KuciaoTHo-1menoynsie WHIUKATOPHI,
M3MEHEHUE UX OKPACKH B PA3NIMYHBIX CpelaxX. YHHUBEPCATbHBIA MHIUKATOP U U3MEHEHHUE €ro
OKpacku B pa3nuuHbIX cpenax. [lkana pH.

JlabopaTopubie onbiThl 8. O3HakOMJEHHME C KOJUIEeKIUEH oOkcuaoB. 9. O3HakoMIEHHE CO
cBoiicTBamu amMmuaka. 10. KayecTtBeHHas peakiusa Ha yriekucibid ra3. 11. Onpenenenne pH
pPacTBOPOB KHUCIIOTHI, IIeNoud U Bojbl. 12. Onpenenenne pH JIMMOHHOTO U SI6JJ0YHOTO COKOB Ha
cpeze mwiogoB. 13. O3HakomiieHHE C KoJulekiuend coseil.14. O3HakomiieHuE C KOJUICKIHEH
BEIIECTB C pa3HbIM THUIIOM KPUCTAUIMYECKOW pemerku. M3rorosiaeHue monenen
KPUCTAJUTMYECKUX penieTok. 15. O3HakomiIeHHe ¢ 00pa3IioM TOPHOM MTOPO/IBI.

Tema 4. U3meHeHus1, npoucxoasime ¢ Bemecrsamu (12 4)

[lonsiTve SBNEHUM, CBA3aHHBIX C W3MEHEHUSMH, IMPOUCXOISAINIMMHU C BEIIECTBOM. JSIBIIeHHS,
CBSI3aHHBIE C M3MEHEHHEM KPHUCTALIMYECKOTO CTPOCHMSI BEIIECTBA NPH TMOCTOSHHOM €ro
cocraBe, huznueckue siBineHus. Guznueckre ABJICHUS B XUMUU: AUCTUIUISLINS, KPUCTATU3ALINS,
BHIMIADMBAHWE U BO3TOHKA BEIIECTB, (WIBTpOBaHHE U UeHTpudyrupoBanue. SBieHus,
CBA3aHHBIE C U3MEHEHHEM COCTaBa BELIECTBA, —XUMHYECKHe peakuuu. [Ipu3Haku m ycinoBus
NpPOTEKaHUsI XUMHUYECKUX peakuuid. Briienenue TemioTel U cBeTa peakuuu ropenus. [lonstue
00 7K30- ¥ SHIOTEPMHUECKUX PeaKIMsIX. 3aKOH COXPAHEHUS MAcChl BEUIECTB. XUMUYECKUE
ypaBHEHHUs. 3Ha4YeHHE HHIEKCOB W Kod(hdummento. CocraBieHHE YpaBHEHUNW XUMHUYECKHX
peakuuii. PacueTsl mo XuMU4YecKUM ypaBHEHUsAM. PelieHne 3ai1ad Ha HaXOXKIEHUE KOJIMYECTBA,
Macchl WM O0beMa NPOAYKTA PEAKIMH MO KOJIHYECTBY, Macce WIH 00BeMy HUCXOIHOTO
BeleCTBA. PacyeTsl ¢ MCMOIb30BAHMEM MOHATHS «I0Js1», KOTJAa MCXOJHOE BEIIECTBO JAHO B
BUJIE PAacTBOpa C MAacCOBOW JOJEH pacTBOPEHHOTO BEIIECTBA WJIM COJEPKHUT OIMPEACIICHHYIO
oo npumeceil. Peaknuu pasnoskenus. IIpeactaBieHre O CKOpPOCTH XUMHYECKHUX PEAKIUH.
Karanuzatopel. ®epmentsl. Peakiuu coeaunenus. Kartanmutuueckue M HEKATaTIUTUYECKHE
peakiuu, oOpaTuMble U HeoOpaTuMble peakuuu. Peaknuu 3amenienus. Psg  axkTuBHOCTH
METaJVIOB, €ro MCHOJb30BaHUE MJI MPOTHO3UPOBAHMS BO3MOMXHOCTH MPOTEKAHHUS pPeaKiui
MEXAYy MeTaulaMH M KHCIOTaMM, PEaKIMil BBITECHEHHUS OJHMX METANIOB W3 pPacTBOPOB HX
cojieil Apyrumu Metauiamu. Peakuuu oomena. Peakiuyn HelTpanuzauuu. Y CIoBHs MPOTEKaHUS
peaknuii oOMeHa B pacTBOpax J0 KOHIA. THIBI XMMHUYECKUX PEaKIMii Ha MpUMEpe CBOWCTB
BOJbI. Peakuusi pasyioxKeHus: —BJIEKTPOJU3 BOAbl. Peakuuu COEAUHEHUS —B3aUMOJACHCTBUE
BOJbl C OKCHJIaMH METAJUIOB M HEMETAJUIOB. Y CJIOBHE B3aMMOJIEHCTBHS OKCHUJOB METAUIOB U
HeMeTauioB ¢ BoAoil. [loHsTHE «ruapoKCUAb. Peakinu 3aMeleHnss —B3auMOIEICTBUE BOJIBI C
MeTaiamu. Peakiiny oOMeHa —THIpOIIu3 BEIIECTB.

JemoncTpanuu. [Ipumeps! ¢pu3nueckux siBICHUH: a) IuiaBieHne napaduHa; 0) BOTOHKa HOJa
WM OCH30MHOW KHCIIOTHI; B) PACTBOPEHHE OKpPAIICHHBIX coJiel; T) Auddy3ust TYITUCTHIX
BEIIECTB C TOpsIIEH JIAMIOYKM HakaiauBaHus. [IpuMeppl XMMHUYECKHX SIBIICHUM: a) TOpEHUE
Maraus, ¢docdopa; 0) B3aUMOJCUCTBHE COJSHONW KHCIOTBI C MpPamMOpPOM WM MEJIOM; B)
nonydyenue ruapokcuna menu (II);r) pactBopeHue mosydeHHOro TMAPOKCHUIA B KHUCIOTax; )
B3aumojeiicteue okcuga memu (II) ¢ cepHOM KHCIOTOW TpHW HarpeBaHWU; €) Ppa3IOKEHUE



nepMaHraHaTa KaJlus; 5K) pasjioKeHHe MepoKCH/ia BOJIOPO/ia C MOMOIIbIO TUOKCHIa MapraHiia u
KaTtasa3bl KapToQelis Ui MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBIEHHBIX KUCIOT C METaJIaMu.
JlabopaTopHble onbIThl 16. [IpokanuBanne Meau B IJIaMEHHM CIIUPTOBKU. 17. 3aMenieHne Mmenu
B pacTtBope xiopuaa meau (II) xenezom.

Tema 5. IIpakTukym 1.

IIpocTeiimme onepaunu ¢ BemecTBoMm (3 )

1. [IpaBuna TexHUKH 0€30MMACHOCTH MpH paboTe B XUMHUYecKoM kabuuete. [IpreMbl oOparienus
¢ 7nabopaTOpHBIM O0OpYJOBaHHMEM W HarpeBaTelbHBIMU mpubopamu. 2. Habmronmenus 3a
WU3MEHEHUSIMHU, IPOUCXOJSIIUMU C TOPSIIEH CBEYOM, U UX ONMHCAHUE (JIOMAITHUN SKCIIEPUMEHT).
3.AHanu3 TOYBBI U BOJBI (IOMaIIHUE 3KcriepuMeHT). 4. [Ipu3Haku XUMHUUYECKHX peakiuil. 5.
[IpuroroBnenue pacTBOpa caxapa U pacdeT ero MacCoOBOM JI0JIM B pacTBOpE.

Tema 6. PacTtBopenue. PacTBopbl.

CBoiicTBa pacTBOPOB J1eKTPOJIUTOB (18 u)

PactBopenue kak ¢pu3uko-xumMuieckuii mpouecc. [lonsaTre o rupaTax U KpUCTAIOTHAPATAX.
PactBopumMocTs. KpuBbie pacTBOpUMOCTH KaK MOJIEJIb 3aBUCHUMOCTH PACTBOPUMOCTHU TBEPIBIX
BEIIECTB OT Temneparypbl. HachlllleHHbIE, HEHACBHIIIEHHBIE M IEPECHIIIEHHBIE PAaCTBOPBI.
3HaueHUe PacTBOPOB JJIsi MPUPOJBI M CEIBCKOTO XO03siicTBa. [loHATHE 00 ANIEKTPOIUTUIECKON
JUCCOLMALMU. DJEKTPOJIIUTHI M HEDJIEKTPOIUTHL. MeXaHu3M JUCCOIUAlUi AJIEKTPOIUTOB C
pa3IUYHBIM XapakTepoM CBsi3u. CTEeneHb JNEKTPOJUTUYECKOM aucconuanuu. CuiibHble U
cnalpie 37eKTPONUThl. OCHOBHBIE TOJOXKEHHUS TEOPUM 3JIEKTPOIUTUYECKON IHUCCOIMAIINU.
Wonnble ypaBHeHUs peakuuil. Peakiumu obMeHna, uayniie 1o koHna. Kiaccudukaius MOHOB U
ux cBoiicTBa. Kucnorel, ux kmaccudukamms. [uccommarus KHCIOT W WX CBOMCTBAa B CBETE
TEOPUM DJIEKTPOIUTUYECKON aucconuranuv. MOJNEKYJISpHbIE U HWOHHBIE YPABHEHUs pEaKIUil.
B3anmoneiicTBrue KHUCIOT € MeETaUIaMHU. OJIEKTPOXUMHUYECKUN pAJl HaANpsHKEHUM METaslioB.
BzaumopaeicTBuE KUCIOT ¢ OKCHIAMH METAJUIOB. B3anMoneicTBUE KUCIOT ¢ OCHOBAaHUAMU —
peakuus HeWTpanu3anud. BzaummonelcTBHe KHCIOT ¢ cofisiMu. Vcmonb3oBanue TaOIUITBI
pacTBOPUMOCTH JUIsl XapaKTEPUCTHUKA XMMHYECKUX CBOWCTBa KHUCIOT. OCHOBaHMS, UX
kinaccudukanus. Jlucconmarysi OCHOBaHMM U UX CBOWMCTBA B CBETE€ TEOPUH DJICKTPOJUTUUECKON
IUcconMani. B3auMoAelcTBHE  OCHOBAaHMI ¢ coisMu. Vcrosp3oBaHWe — TaOJIHILI
pPaCTBOPUMOCTH JUISl XapaKTEPUCTUKU XUMHUYECKHUX CBOWMCTB OCHOBaHUM. BzaummopeiicTtBue
niesioyeil ¢ okcuaamu HemeTtamwioB. Coiu, MX JUCCOIMAIMsS U CBOMCTBA B CBETE TEOPUU
AJICKTPOJIMTUYECKON JUCCOIMAIMU. B3aumoneicTBue cojiel ¢ MeTaiaMu, OCOOCHHOCTH ITHX
peaknuii. B3aumoneiictBue coneit ¢ comsimu. Mcmonb3oBanue TaOIUIBI PaCTBOPUMOCTH IS
XapaKTePUCTUKH XHMHYECKHUX CBOHCTB cojieii. OO0oOmeHne cBeAeHUd 00 OKchuuax, HX
KJIacCU(UKAIUU B CBOMCTBaX. | 'eHeTHUeCKHe psiibl MeTaia U HeMeTama. [ eHeTnyeckas cBs3b
MEXAY KIacCaMHU HEOPraHWYeCKHX BemecTB. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHUH.
Omnpenenenue cTerneHeld OKUCICHHS I 3JIEMEHTOB, 00pa3yIONINX BEIIECTBAa Pa3HBIX KJIACCOB.
Peakuuu nOHHOTO OOMEHa W OKUCIMTEIBbHO-BOCCTAHOBUTEIbHBIE peakiuuu. OKUCIUTENb U
BOCCTAHOBUTEJb, OKHCJIEHHE U BOccTaHOBJIeHHE. COCTaBICHHE YpaBHEHUU OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUA METOJIOM 3JIEKTpPOHHOro OayiaHca. CBOMCTBa MPOCTHIX BEIIECTB
METaJVIOB U HEMETAJIIOB, KUCJIOT U COJIEH B CBETE OKUCIIUTEIIbHO- BOCCTAHOBUTEIBHBIX PEAKIUH.
JdemoncTpanmu. VcrbiTaHue BENECTB U UX PaCTBOPOB HA 3JIEKTPOIPOBOIHOCTh. 3aBUCUMOCTh
AJIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTpaluu. [[BUKeHHEe OKpallleHHBIX HOHOB B
3JIEKTPUYECKOM MoJie. B3anumoneicTBue MHKa C CEpoM, CONSTHOM KHUCIOTOM, XJOPHIAOM MEIN
D).

I'openne marnus. BzaumoaencTBue XJI0pHOK U CEPOBOJOPOTHOM BOJIBI.

JlaGopaTopHusle onbIThl. 18. B3aumoselicTBrue pacTBOPOB XJIOpUa HATPUS B HUTpaTa cepedpa.
19.1Tonyyenne HEpacTBOPUMOIO THIPOKCHAA M B3aUMOAECHCTBHE €ro ¢ kuciaotamu. 20.
BsaumonelictBue KUCIOT ¢ ocHOBaHUSAMU. 21. B3anMoaeicTBie KUCIOT ¢ OKCHUIAMHA METAJLIOB.
22. BzaumogneicTBHe KHUCIOT ¢ MeTauiamMd. 23. BzaumopelicTBHE KHCIOT C COIIMHU. 24.
B3aumoneiictBue mienodeit ¢ kucinoramu. 25. B3aumopeiicTBue 1Ienode C€ OKCHIAMHU
HeMmeTauioB. 26. BsaumopeiictBue menoueid ¢ consimu. 27. IlonydeHme U CBOMCTBa
HEPACTBOPHMBIX OCHOBAaHMH. 28. B3amMOeHCTBHE OCHOBHBIX OKCHIOB C KHCIOTaMH. 29.



B3aumoneiictBue OCHOBHBIX okcuaoB ¢ Bomoii. 30. B3amMomelcTBHE KHUCIOTHBIX OKCHIOB C
menoyamMu. 31. B3anMonelcTBie KUCIOTHRIX OKCHAOB ¢ BOmoH. 32. B3aumoneiicTBue conei ¢
kucioramu. 33. B3auMogeicTBue cojeii ¢ menodamu. 34. B3anmMoaelcTBHE COIeh ¢ COsIMH. 35.
B3anmoneiicTBre pacTBOPOB COJIEH C METaJIaMHU.

Tema 7. [Ipaktukym 2. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (1 u)

1. Wonuble peakiuu. 2. VYcaoBUS TEYEHUS XHUMHUYECKHX PEAKIH MEXKIy pacTBOpaMu
ANEKTPOJIUTOB A0 KoHmlA. 3. CBOMCTBAa KHUCJIOT, OCHOBaHWHM, OKCUIOB M cojeil. 4. Pemenue
KCepuMeHTIbHBIX  3amad.  ([Ipm  JgByX4yacoBOM IJIAaHUPOBAHWUW  TMPOBOAMTCS  TOJIBKO
npakTudeckas padora 4).

Pe3zepBHoOe Bpems 3u.

9 KJIACC

(24 B Hene10, Bcero 68 4, U3 HUX 2 4 — pe3epBHOE BpeMs)
Beenenne. O0masi XapaKTepUCTHKA XMMHYECKHUX 3JIEMEHTOB U XHMHYECKUX PeaKIui.
Iepuonuveckuii 3akon u Ilepuoamueckasi cucrema xummuyeckux 3jiaementoB JI. W.
MenpeneeBa (10 u)
XapakTepucTHKa HJIEMEHTAa IO €ro NoyiokeHuto B Ilepuognueckoil cucTeEME XUMHYECKUX
sanemenToB /. 1. MenpaeneeBa. CBONCTBAa OKCHUJIOB, KMCIIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMAIMU U OKUCIIEHUS-BOCCTaHOBIIeHUsI. [IoHATHE O IEpeXOaHBIX
aneMeHTax. AM(pOTepHOCTh. [ eHeTHUeCKui psl IepexoaHOTo 3IeMenTa. [lepuoanyeckuii 3aKoH
u llepuogmueckas cucrtemMa xumuueckux osiemeHToB J[. WM. MengeneeBa. Xumuueckas
OpraHu3alus )KUBOW U HEXKUBOU MPUPOABI. XUMUYECKUN COCTaB SAApa, MAHTUU U 36MHOU KOPBI.
XUMHYECKHE OJJIEMEHThl B KIETKaX JKMBBIX OpPraHM3MOB. Makpo- M MHKPOIJIEMEHTHI.
O6o0611ieHne cBeleHni 0 XUMUYecKuX peaknusx. Knaccudukanns XuMU4ecKux peakiui mo
pa3IMYHBIM MPU3HAKAM: YUCIIO M COCTaB PEearupyrouX U 00pa3yonuXcs BEIeCTB, TeMI0BON
abdekr, HampaBieHHE, W3MEHEHHE CTENECHEeW OKHCICHUS JJIEMEHTOB, O00pa3yrOIIHX
pearupyrolue BellecTBa, ¢a3a, HCIONb30BaHHe Karanu3atopa. [loHsiTue o ckopocTu
XUMHUYECKON peakiuu. PakTophbl, BIUAIOLIME HA CKOPOCTh XMMHUYECKUX peakunil. KartaausaTopsl
u kartanu3. UHruOuTopbl. AHTHOKCUIAHTHI.
JemoncTpauuu. Pazmuunsie gopmer Tabnuust . M. Menaeneesa. Moaenu aToMOB 3JI€MEHTOB
1—3- ro mepuomoB. Mojenb CTpOCHHsI 3€MHOTO Imapa (TOMepeyHbId paspe3). 3aBUCHMOCTh
CKOPOCTH XMMMUYECKON PEAKIMHN OT MPUPOABl PEArnpyIOLUINX BEIIECTB. 3aBUCUMOCTb CKOPOCTHU
XMMUYECKON pEeaKIUu OT KOHIEHTPALMM pPEarupyrolmx BeEMECTB. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON peakUMHM OT IUIOUIaJM CONPUKOCHOBEHHUS DPEArMPYIOIIMX BEIIECTB («KMITSILINN
CJIO»). 3aBHCUMOCTh CKOPOCTH XHUMHYECKON peakluu OT TEeMIEPaTypbl pearupyromux
BelIeCTB. ['OMOreHHBII M  TeTepOreHHbI  Karaaus3bl. DEpMEHTAaTUBHBIA  KaTalus.
Nurubuposanue.
JlabopaTopHble onbIThI. 1. [lonyueHne ruipokcuia HMHKA U UCCIEA0BAHNUE €TI0 CBOMCTB. 2.
MopaenupoBanue noctpoeHus [lepnoguyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB
.. MengeneeBa. 3. 3amemieHue xXeine3oM Meau B pactBope cyinbdara menu (II). 4.
3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKLMK OT MPUPOJIBl PEATUPYIOLIUX BEUIECTB HA MPUMEPE
B3aUMOJICCTBUSL KUCIOT C MeTa/uilaMH. 5. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOH pPEaKIUu OT
KOHIIGHTpAllUM pEearupyrollnx BeEIIECTB Ha NpPUMEPE B3aUMOJCHCTBHUS LUHKA C COJIIHOU
KHCIIOTOM pa3iIM4HON KOHILIEHTpalMH. 6. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOM peakluuu OT
IJIOIIA M CONPUKOCHOBEHMS PEArnpyroIIMX BemecTB. 7. MOIEIMPOBAHNE KKUIISIIETO CIIOS.
8. 3aBUCHMOCTb CKOPOCTH XUMHUECKOM peakunun
OT TeMIIepaTyphl pearupyrolimux BeEIIeCTB Ha mpuMmepe B3ammojercTBus okcuma menu (II) ¢
pacTBOPOM CEPHOM KHUCIIOTHI Pa3IMYHOM TeMreparypbl. 9. PaznojkeHue nepokcuja BoJOpoja €
nomotbio okcuaa mapranna (IV) m kartamaser. 10. OOHapykeHHE KaTaja3bl B HEKOTOPBIX
OUINEBBIX npoaykTax. 11. HWuruOupoBaHue B3aMMOACHCTBUS KHCIOT C MeETaJUIaMU
YPOTPOIIHHOM.
Tema 1. Metasuisl (144)



ITonoxxenne meramnos B Ilepuoauyeckoi cucreMe xumudeckux 3ieMeHToB [[. 1. Menneneesa.
Mertannnueckas KpucTainyeckas penierka 1 MeTajuindeckass XuMudeckas cBsazb. O0miue
¢usnueckue cBoiicTBa MetayuioB. CIUlaBbl, MX CBONCTBA U 3HAaYeHWE. XHMHUYECKHE CBOHCTBA
METaJUIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX IOJIOKEHHUS B DJIEKTPOXUMUUYECKOM PSIAY
HanpspkeHui MetaioB. Kopposus MeTamioB u criocoOsl 60pb0bI ¢ Hell. MeTallibl B IPUpOJIE.
OO6mIure crnocoObl UX TOJTYYCHHS.

OO0mas xapakTepuCcTHKA LIEJT0YHBIX MeTAJI0B. MeTtasuibl B mpupoe. O0Ime crocoosl ux

nonyuenusi. Ctpoenue atoMoB. Illenounbie MeTamabl — MNPOCThIE BellecTBa. BaxkHeiimne
COCTMHEHUS IEJIOYHBIX METaNIOB — OKCHJBI, THIPOKCHUIBI M COJU (XJOPHJBI, KapOOHATHI,
cynbdaThel, HUTPATHI), WX CBOWCTBA M TPUMEHEHHE B HApPOJAHOM Xo3siicTBe. KanwmitHbie
yIoOpeHusl.

O0mast xapakTepuCTHKA 3J1eMeHTOB riaasHoi noarpynnsl Il rpynnsi. CTpoeHue aTomMoB.
[[lenoyHo3emMenpHbIE  METAUIBI —  MPOCTHIE  BEIIECTBA. BaxkHeWmMe  COEIMHEHUS
HIEJIOYHO3EMENbHBIX METaNIOB — OKCHJIbI, THAPOKCUABI U COJH (XJIOpUIBL, KapOOHATHI,

HUTpPATHI, cyabdaTsl, pocdarsl), NX CBOWCTBA U IPUMEHEHHE B HAPOTHOM XO3SHCTBE.
Amomunuii. CtpoeHue atoma, pu3nyeckne 1 XUMUYECKUE CBOWCTBA MPOCTOTO BEIIECTRA.
CoenuHeHNs aTIOMUHUS — OKCHUJI U TUAPOKCHI, UX aM(OTEpHBII XxapakTep. Baxkneiimue conu
amtoMuHus. [I[puMeHeHne amfOMUHUSA U €ro COeAMHEHU .

Kenezo. CrpoeHue artoma, (QU3NYECKHE M XUMHYECKHE CBOIMCTBA MPOCTOTO BEIIECTBA.
I'enetnueckue psael Fe2+ u Fe3+. Baxkuelmme conu xene3a. 3HAuCHHE JKejie3a M €ro
COCIMHEHUH ISl IPUPOBI U HAPOJHOIO XO3AKUCTBA.

JemoncTpanun. OOpas3iibl HIEIOYHBIX U MIETOYHO3EMENbHBIX MeTaioB. OOpasIibl CIIIaBOB.
BzaumopeiicTBue HaTpus, JUTHUS U KAIBLUS ¢ BOJOM. B3anmoneiicTBre HaTpUsl U MarHus ¢
KHCJIOpoioM. B3aumoeiictBue MeramwioB ¢ Hemetaiiamu. [lonyduenue ruapokcuon xenesa (1)
u (II).

JlaGoparopHbie onbIThl. 12. B3anmoaeiicTBre pacTBOPOB KUCJIOT U COJIEN ¢ MEeTaJTIaMH. 13.
O3nakomieHue ¢ pyaamu xenes3a. 14. OkpallliBaHWe MJIaMEHU COJIIMH IIEIOYHBIX METaJIOB.
15. BzaumogerictBue kanbuus ¢ Bogoil. 16. [lomydyenue rupokcuaa Kajablus U UCCIEIOBAHUE
ero cpoiictB. 17. IlomydeHue ruapokcujga allOMUHHUS U HUCCIEJOBaHME €ro CBOWCTB. 18.
B3aumogeiicTBue xenesa ¢ coystHor kucimoTo. 19. Ionmyduenune ruapokcunos xenesa (I11) u (111)
Y U3Y4YCHHUE UX CBOUCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTAJLUIOB M UX coeIMHEHUIT (29)

1. OcymecTBieHre LENOYKM XUMHUYECKUX TpeBpamieHuid. 2. [lomydyeHue u cBoOMcCTBa
COEIMHEHUN MeTauioB. 3. PemreHne »KCIepUMEHTANbHBIX 3a/ad HAa pPAaclo3HAaBaHHWE U
nonydyeHue coeauHeHud MmertamwioB. (IIpu nByxyacoBOM MIaHMPOBAHMHM TPOBOJUTCA TOJBKO
npakThueckas padota 1,3).

Tema 3. HemeTtamnl (254)

OO0m1as xapakTepucTUKa HEMETAIUIOB: TToyIokeHne B [leprnoandeckoil cucTeMe XUMHIECKIX
anemeHnToB [[. I.MeHnpeneeBa, 0COOCEHHOCTH CTPOEHUSI aTOMOB, JIEKTPOOTPUIIATENBHOCTH (D0)
Kak mMepa HeMmeTauIM4yHOoCTH, psig D0. Kpucramimueckoe CTpOEHHE HEMETALUIOB — IMPOCTHIX
BelecTB. Aytorponusi. @uznueckue cBOMCTBA HeMEeTAIIOB. OTHOCUTENBHOCTh OHITHI MeTall
Y HEMETaJlI.

Boaopoa. [Tonoxenue Bogopoaa B [lepuoanueckon cucteMe XuMHYECKUX 31eMeHTOB JI. U.
MengneneeBa. CTpoeHue atoma U MOJEKYJbl. PU3NYECKUE U XMMHUYECKHE CBOMCTBA BOJIOPOJA,
€ro MoJIy4YeHue U IpUMEHEHUE.

Bona. Ctpoenne monekynsl. Bogopognas xumudeckas cBs3b. u3nueckre CBOMCTBA BOJIBI.
AnoManuu cBOMCTB Boabl. ['uapodunbabie u ruapodoOHbIe BemiecTBa. XUMUYECKHE CBOICTBA
Boabl. KpyroBopoT Boawl B mpupojae. Bomooumctka. Asparusi Boabl. BbeITOBBIE (DUIBTPHI.
MunepanbHble BoJbI. JJUCTUIITMPOBAHHAS BOJIA, €€ TOJIy4eHUE U IPUMEHEHHE.

O0mas xapakTepucTHKa rajoreioB. Ctpoenue aroMoB. [IpocTeie BelecTBa U OCHOBHBIE
COETMHEHUS TaJIOTEHOB, UX cBolicTBa. KpaTtkue cBeneHus o xiope, Opome, prope u noje.
[IprMeHeHre raJoreHoB U X COEAMHEHU B HAPOJHOM XO35IMCTBE.



Cepa. CtpoeHue aroma, aJJIOTPONHs, CBOWCTBA M MpPHUMEHEHHE pomMOudeckoil cepbl. OKCHUIBI
cepsl (IV) u (VI), ux nmomydenue, cBoiicTBa U nmpuMeHeHrne. CepHasi KUCIOTa U €€ COJH, HX
IIPUMEHEHNE B HAPOJAHOM X03s1CcTBE. [IpOM3BOACTBO CEPHON KUCIIOTHI.

A3or. CTtpoeHne aTtomMa W MOJIEKYJIbl, CBOMCTBAa MPOCTOrO BEIIECTBA. AMMHUAK, CTPOECHUE,
CBOICTBa, MoJiyueHHEe U npruMeHeHue. Coau aMMOHUS, UX CBOMCTBA M NpuMeHeHHe. OKCHIb
aszora (II) u (IV).

A3OTHas KHCIIOTa, €€ CBOWCTBA U MpUMEHeHHe. HUTpaThl U HUTPUTHI, MPOOIEeMa UX COJIePIKaHUS
B CEIIbCKOXO03IMCTBEHHOM MPOAYKIIMH. A30THBIE YIOOPEHHUSI.

®ochop. CrpoeHue aroma, aUIOTPONHs, CBoWcTBa Oenoro u KpacHoro ¢ocdopa, ux
npumenenne. OCHOBHbIE coeauHeHus: okcupa docdhopa (V) u oprodocdopHas KHCITOTa,
docdartel. DochopHbie yIOOpEHUS.

VYraepoa. CtpoeHune atoma, aIOTPONHs, CBOWCTBa Moaudukanuid, npuMeHeHue. OKCHIBI
yraepoxa (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHATBI: KalbIMT, COAa, MOTAIl, UX
3HaYeHHE B MMPUPOJE U KU3HU YeJIOBEKa.

Kpemuuii. CTpoeHue aroma, KpUCTaNIMYECKUI KDEMHHUM, €T0 CBOWCTBA U puMeHeHue. OKcua
kpemuus (IV), ero npupoansie pazHOBHIHOCTH. CUITUKATHl. 3HAUCHHUE COSAMHEHUN KPEMHUS B
JKUBOU U HexUBOM nipupoze. [IoHATHE 0 CUIMKAaTHON ITPOMBIIUIEHHOCTH.

JdemoncTpauuu. OOpasibl TaJOTEHOB — MPOCTHIX BEMIeCTB. B3anMojeicTBUE TaJlOreHOB C
HaTpUeM, C aJIOMHHHEM. BbITeCHeHHE XJIopoM Opoma WM HOoJa M3 PACTBOPOB HMX COJEH.
B3aumoneiictBue ceppl ¢ MeTaJUlaMH, BOJOPOAOM M  KHUCIOpOJAOM. B3anmoneiicTBue
KOHLICHTPUPOBAHHOM a30THOM KHUCIIOTHI C Meabto. llornomennue yriieM pacTBOPEHHBIX BEIECTB
WM razoB. BoccraHoBneHue menu w3 ee okcuaa yriaeM. OOpasibsl TPUPOAHBIX COCTUHEHUN
xJiopa, cepsl, dochopa, yriepoaa, kpemaus. OOpa3ipl BaXXHEHIINX Ui HAPOAHOTO XO3SHCTBA
cynbdaToB, HUTPATOB, KapOOHATOB, (pocharoB. OOpa3ibl CTEKIA, KEPAMUKH, IIEMEHTA.
JlabopaTopHusie onbIThl. 20. [Tonyuenue u pacno3HaBanue Bogoposa. 21. Mccnenosanue
MOBEPXHOCTHOTO HaTsOKeHHs] BoAbl. 22. PacTBopeHHe nepMmaHraHata Kajausi WM MEIHOTO
kynopoca B Boje. 23. I'mmparammsi o6e3BoxkeHHoro cynbdara memu (II). 24. M3srorosnenue
TUTICOBOTO  oTmevarka. 25. (O3HakoMJeHHe ¢  KOJUIGKIHEeH  OBITOBBIX  (DHIBTPOB.
26.03HaKOMJIEHHE C COCTAaBOM MHUHEPaIbHOM BOAbl. 27. KauecTBeHHas peaklus Ha rajJoreHuj-
noHbl. 28. IlomyueHue u pacno3HaBaHue kuciopoaa. 29. I'opeHue cepbl Ha BO3JAyXe U B
kucnopoje. 30. CBoiicTBa pa3daBiieHHOI cepHOU KuCIoThL. 31. 3ydyenne cBoiicTB aMmmuaka. 32.
PacriosnaBanue comeri ammonus. 33. CBoiicTBa pa30aBI€eHHONW a30THOM KHCIOTHL. 34.
B3aumoseiicTBue KOHIIGHTPHPOBAHHOW a30THON KHCIOTHI ¢ Meabio. 35. ['openue docdopa Ha
BO3/lyXe U B Kucjopoje. 36. PacmoznaBanue docdaros. 37. ['openue yris B

kuciopoge. 38. Ilomydenue yroiapbHOM KHUCIOTBI U u3ydeHue ee cBoicTB. 39. Ilepexon
kapOoHaToB B TuApokapOoHaTsl. 40. Pasnmokenme rumpokapOonata Hatpus. 41. [lomyuenue
KPEMHEBOM KUCIIOTBI U U3yUEHHUE €€ CBOICTB.

Tema 4. [IpakTukym 2. CBOMCTBA COeIMHEHHNH

HeMeTaJL10B (34.)

1. Pemenue skcniepuMeHTanbHbIX 3a1a4 1o TeMe «lloarpymnma ramoreHoBy. 2. Pemenue
JKCIIEpUMEHTANIbHBIX ~ 3agad 1o Tteme  «llogrpymma  kuciopoma». 3.  Pemienue
JKCIIEpUMEHTANBHBIX 337au 1no teme «lloarpynma azota». 4. PemieHue skcnepuMeHTAIbHBIX
3amau o teme «lloxrpymnma yriepona». 5. Ilomyuyenue, coOMpaHHe M paclio3HaBaHHE Ta3oB.
(ITpu nByx4acoBOM IJITaHUPOBAHUH MPOBOISTCS TOJBKO MpaKTHYeCKue padboTh 1,2,5)

Tema 5 IlepBoHayanbHble CBeeHHs 00 OPraHMYecKHUX BemecTBax (6 1)

[Ipenmer oprannyeckoil xumuu. CTpOEHUE OPraHMYECKUX BEMIECTB. YTJIEBOJAOPOJbI: METaH,
3TaH, OTWIEH. HcmouyHuku  y21eeo00po0o8:  NpUpoOHwili  2a3,  Heghmbv,  Y2Oib.
Kucnoponoconepamune opraHMYecKHe BeUIeCTBa: CIHUPTHI (METaHON, A3TaHOJ, TJIULEPHUH),
KapOOHOBBIE KHCIIOTHI (YKCYyCHAsi KHCIOTa, aMUHOYKCYCHAsl KHCIIOTa, CTEAPUHOBAs U OJIEMHOBAs
KHUCIIOTHI). brojornuecku BakHbIE BEIIECTBA: )KUPBI, TIII0K03a, OeNKU. Xumuueckoe 3azpsazneHue
OKpydHcaioujeli cpeobl U e20 NOC1e0CMBUsL.

Tema 6. O0001IeHNEe 3HAHUI 10 XMMHUHM 32 KyPC OCHOBHOM K0JbI. [Toaroroska

K rocyiapcrBeHHoi ntoropoii arrecrauuu (I'MA) (64)



ITepuonnueckuit 3axoH u [leproandeckas cucreMa xuMuyeckux aiemMeHToB /. U.Menzeneesa.
®u3nuecKkuil CMbICI TOPAJKOBOIO HOMEpa »JJEMEHTa, HOMEpPOB IE€pUoJa U TPYMIBL.
3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB 3JIEMEHTOB M UX COEIMHEHUH B IEPUOAAX U TpyIIax B
CBETE

MPEACTABICHHUI O CTPOCHUH aTOMOB AJIeMEeHTOB. 3HaueHue [leproanyueckoro 3akoHa. Busl
XUMUYECKUX CBSI3€M M THUIIBI KPUCTAJUIMYECKUX pPEIIETOK. B3auMOCBSI3b CTpOEHHS M CBOMCTB
BemecTB. Knaccupukanus XUMHYECKUX peakUil MO pa3IHMyHbBIM MpHU3HAKaM (YUCIIO U COCTaB
pearupyronux 1 o0pa3yIomnuXcsl BEMIECTB; HAIMYUE TPaHUIBI pa3zena (a3; TernoBoit 3ddekr;
U3MEHEHUE CTENEHEW OKMCIEHUS aTOMOB; HCIOJIb30BAHME KaTajlu3aTopa; HallpaBJICHUE
nporekanus). CKOpOCTh XMMUUECKUX peakluuil u (QakTopsl, Biustone Ha Hee. OOpaTUMOCTh
XUMHUYECKHX PEAKIMNA U CrocOoObl CMEIIEHUs XMMUYECKOT0 paBHOBecHs. [IpocThie U CI0XKHbBIE
BeleCTBA. MeTaiuibl 1 HeMeTasulbl. [ eHeTH4Yeckue psiabl MeTalla, HEMETalla U MEePEXOIHOr0
metasuia. OKCHIBI U TUAPOKCH]IBI (OCHOBAHUS, KHCIOTHI, aM(pOTEpHbIE THUAPOKCUIBI), conn. Mx
cocTaB, Kiaccudukaius U o0IIre XUMUYECKHE CBOMCTBA B CBETE€ TEOPHUH AJIEKTPOJIUTUUYECKON
JUCCOLIMALINY.

Pe3zepBHOe Bpems-2 4

B kypce Xumus peanusyroTCs MEXIPEIMETHBIE CBS3M C JAPYTUMH IPEIMETaMH.
WuTerpauuss ¢ yKa3aHHBIMH TIpeAMETaMH OyIeT COAEHCTBOBATH Jy4IlIeMy YCBOCHHIO
coJepkaHus mpeaMmera «XHUMHA», YCTAHOBIECHUIO 0ojee NMPOYHBIX CBSI3€H C MOBCEIHEBHOU
JKU3HBIO YYaILErocs, €ro CEMbU U OKPYXKAIOIIEH JEHCTBUTEIBHOCTBIO.

Ilepeuens medxncnpeOmemubix ces3el, peaiusyemuvlx 8 Kypce Xumusl.

KJIace peaIMeT coJIep)KaHue

onoorus 3HayeHue BOJIbl B MPUPO/IE, CBOMCTBA BOIBI,
arperatHble COCTOSIHUS BOAbl. KpyroBopoT Boibl

Oprannyeckue U HEOPraHUYECKHE BEIIECTBA,
CBOICTBa COJIEN, POJIb XUMUYECKHX IIEMEHTOB B
OpraHU3Me YeJI0BEKa

CocraB Bo3/1yXxa, ra3000MEH, OKHCJICHHUE,
BOCCTAHOBJICHHE, TOPCHHE

Wonsl, runponus, GepMeHTH, KaTaau3aTopbl

8 ¢busuka [IpeBpamieHus BeniecTs, GU3NIECKUE U XUMUIECKUE
SIBIICHUSI, KPUCTAJUTMYECKUE pemieTku, padots J[. 1.
Menneneea u M.B. JlIomoHOCOBa, mpaBuiia MOBEICHUS,
Th Ha nmpakTHuecKUX 1 1a00PaTOPHBIX paboTax

reorpadus Bormpocs! (hukcarum KuBBIMH OpraHu3MaMHu
XUMHUYCCKUX OJICMCHTOB U UX HAKOILJIICHUC B TCIIC,
00pa3oBaHMe MOJIE3HBIX HCKOMAEMBIX.

MaTeMaTHKa J1o3151, IPOIIEHTHI, TPOMOPLHUs, POPMYJIIBL, BEIBEJCHHUE U3
HUX HEU3BECTHOTO.

OBX [IpaBuna 6e30macHOr0 OOpaIIeHHs] ¢ XUMUYECKHUMHU
BEIIECTBAMU

¢busuka CTpoeHue aToMa XUMHYECKOT0 3JIEMEHTa, 30TOoIbI, [13

u [1C, cinaBbl 1 KOPPO3UsT METAIIIIOB, KPOME 3TOTO
3aKJa/IbIBaeTCsl PyHIAAMEHT JIJIS TATbHEHIIIero
U3Yy4eHUS Ha (PU3UKHU BOIIPOCOB O KOJTMYECTBE
BEIIIECTBA, MOJSIPHOU Macce U 00beme — opMysT Ha
9THU BCIIMYUHBI, 06 SJICKTPOJIMTAX U JJICKTPUICCKOM
TOKE, TPOBOJIMMOCTH METAJIJIOB, YJICKTPOIIU3E.

ouoorus XUMUYECKUH COCTaB KIETKH, KiacCu(PUKAIIS BEIIECTB
0 KJlaccaM, OpraHnYecKue BemniecTBa (OeKu, JKUPHI,




9 YTJIEBOIbI, HYKJIEHHOBBIE KUCTOTHI, ATD),
KaTaJIn3aTopsl, epMEHTHI. Peakiinu miacTu4eckoro u
JHEpreTudeckoro oOMeHoB. BiusHue XxuM. BemecTB Ha
opraHusmsl. MyTareHsl.

reorpadus [Tone3nbie BcKomaeMble KX 00pa30BaHUE, COCTAB.
XuMudeckas MPOMBIINIJICHHOCTD.

OBX [IpaBuna 6e30macHOr0 OOpaIIeHus] ¢ XUMUYECKHUMHU
BEIECTBAMHU

Bo BHeypouHOW JAeATeNbHOCTH Y4YeOHBIH TNpEeAMET XUMHS I03BOJIIET COBEPIIATh
pa3iuyHble OKCKYpCHHM Ha TPOMBIIUICHHBIE TpeAnpustusi Xakacuu, Jaboparopuu
«Bopokananay, ®bY3 «llentp sanunemuonoruu u ruruensl B PX B r. YepHoropckey, CILL I'DC,
3KCKYPCHH Ha MPUPOJY.

[Ipenmer XxuMHUs HEOOXOIUM B BOCHHTAHUH, COIMATU3AIMH, MPO(EeCCHOHATBEHON
OpUEHTAllMN ¥ TpeanpoduIbHOW TMOATOTOBKE YyYalllUXCs, KOTOpbIe PEIIMIN B JaibHeliieM
NOJYYUTh TaKHUe CIEIHaIbHOCTH, KaK Je4yeOHOe J1e0, CTOMAToJIOr, JIETCKUWA Bpad M Jpyrue
MEAUIMHCKUE PAOOTHUKH, TICUXOJIOT, (DIIOPUCT, arpOHOM, XUMHUYECKHE TEXHOJIOTH U UHKEHEPHI,
MIOSTOMY TPOBOMSATCS BCTPEYM C TNPEACTABUTENISIMH Ha3BaHHBIX IMpodeccuii BO BHEypOuHOE
BpeMs.

Tpaguumonnass ¢opma BHEYPOYHOH  JEATENBHOCTH - y4YacTHE YdYalIuxXcsi B
MEPONPUATHUSIX, MPOBOJUMBIX B paMKaX NpPEIMETHbIX Jekal. M3ydeHue yueOHOro mpenmMera
xumug 8-9 kjacc MOXKeT OBITh HAampaBJI€HO Ha OCBOEHHE KYJIbTYPBHl POAHOTO Kpas H
OCYIIECTBIISIETCS. Ha MpUMEpax U3 JKU3HM pecnyOnuku Xakacus, a TakkKe OBJaJeHue
ATHOKYJABTYPHBIMH  IEHHOCTSIMH, (OPMHPOBAHME aJCKBATHOM MOJETH IOBEICHHUS B
MOJIMATHUYECKOU cpejie.

Hayuonanvho — pecuonanvusiii (3mMHOKYIbMYPHBILL) KOMIOHEHM

KJ1acc HanmonaneHoe, pernoHanbHOE U STHOKYJIBTYPHOE COJIEpKaHUE

Ponb XuMHUM B J)KU3HM YEJIOBEKA: LIeXa U 3aBOJbI XMMHUYECKON
IIPOMBIIIJIEHHOCTH XaKacuu. Meramtyprus. DK0JIOTHUecKasl CUTyalus
B PErHMOHE

DNEeMEHTbI UICTOPUU CTAHOBJICHUS XaKaCOB U UX MaTepuasbHas
KyJIbTYypa.

Cwmecu. AHanus BOIBI IIOCEIKA.

Tlone3Huble nckomaeMele XaKacuu.

XuMudeckasi OpraHu3anus IpupoAbl. JKOJIOrHUecKas CUTyalus B
peruone. CoctaB BO/bI M BO3/1yXa.

Bex MemHbIi, OpOH30BBIH, JKeIe3HbIN B Xakacuu. [losie3HbIe HCKOTaeMble
Xakacum

Mertautyprusi Xakacuu.

Pois xuMuu B J)KU3HU YEJIOBEKA: nexa " 3aBOAbI XUMHUUYECKOHN
npombinieHHOCTH Xakacuu. [Ipodeccun XxumMudeckoi u
METAJLTyPrHYECKO 0Tpaciu IKOHOMUKH, BOCTPEOOBAaHHBIE B XaKACHU.
YyeOHble 3aBeieHNs XaKacHuu, TOTOBSIIME JAHHBIX CIIEIUAINCTOB




TeMaTnuyeckoe NIAHKPOBaHUE

8 kiacce
No Pazgen, Tema Komn-Bo yacoB o Koi-Bo gacosB o
IporpaMme daxty
0O.C.I'abpuensn
1 BBenenue 4 4
2 ATOMBI XUMHYECKUX DIIEMEHTOB 9 8
3 [IpocTeie BemecTBa 6 7
4 CoennHeHNI XUMHYECKUX DJIEMEHTOB 14 14
5 N3menenus, npoucxoasuue ¢ 12 12
BEIECTBAMU
6 IIpakTukym 1 3 3
7 PactBopenue. PactBopsl. CBoiicTBa 18 19
PacTBOPOB SJIEKTPOJIMTOB
8 IIpakTukym 2 1 1
9 VY4eOHbIC IKCKYypCUU 2 1
10 Peszepn 1 1
11 Bcero 70 70
9 kaacc
Ne Pasnen, Tema Koxa-Bo yacoB no Koxa-Bo yacoB no
nporpamme bakty
0.C.I'abpuensx
1 BBenenue 10 10
2 MeTtanibl 14 14
3 IIpakTukym 1 2 2
4 Hewmeramisr 25 25
5 IIpakTukym 2 3 3
6 [TepBonavanbHBIC CBEICHUS 00 6 6
OpPraHMYECKUX BEIIECTBAX
7 O0006111EeHIE 6 6
8 Pezeps 2 2
9 Bcero 68 68






