


[HOACHUTEJIbHAA 3AITNCKA

[Ipumepnass pabouas mnOporpaMma IO XUMUU [ OOy4YalOIIHUXCA C  3aJEpKKOU
ncuxuyeckoro pazputusi (nanee — 3I[IP) Ha ypoBHE OCHOBHOro 00IIero 0Opa3zoBaHUS
MOJATOTOBJIEHA HAa OCHOBE'!

1. ®enepanbrHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit
denepanum» ¢ NOCIECTYIOIUMA U3MEHEHUAMU;

2. Ilpuka3z Munnpocsemenus Poccun ot 22.03.2021 Ne 115 "O6 yrBepxkaenuu [lopsinka
OpraHu3aliy U OCYLIECTBIEHUSI 00pa30BaTENbHOMN 1€ITENIbHOCTH MO OCHOBHBIM
oOmreoOpa3zoBaTebHBIM MpOrpaMMaM - O0pa3oBaTeNbHBIM IpPOrpaMMaM HayajabHOTO
o61ero,

OCHOBHOT'O OOILIEr0 U CpeHEro oo1ero oopazoBaHus";

3. [Ipuka3z MunuctepcTBaobpazoBanusiu Hayku Poccuiickoit @enepaiuuot

31.05.2021r.Ne287«006 YTBEPKIACHUU benepanbHOTO roCyJ1apCTBEHHOTO
00pa3oBaTeILHOTO

CTaHJaPTAOCHOBHOTOOOIIETO000Pa30BaAHMUI00YIAIOIIIHXCS C OrpaHUYEHHBIMU
BO3MOKHOCTSIMH

3I0POBbBS»;

4. Tlpuka3z Munnpocsemenus P® ot 24.11.2022 roga Ne 1025 «O6 yTBepx’aeHUH
benepanbHOI ananTUPOBaHHOW 00pa30BaTENILHON MPOrpPaMMbl OCHOBHOT'O OOIIIETO
o0Opa3oBaHus 151 00YyYaIOIIUXCSl C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbSI»;

5. IlocTaHoBNEHKE TIABHOTO TOCYAAPCTBEHHOTO CaHUTApHOTO Bpaua P® ot 28 ceHTs0ps
2020 r.

Ne 28 "O6 yrBepxkaenuu canutapHbix npasui CII 2.4.3648-20 "CanurapHo-
AMUAEMHUOJIOTUYECKHUE TPEOOBAHMS K OpraHU3aIisIM BOCIIUTAHUS U OOYYEHHUsI, OTAbIXa U
o3moposicHus aeteit u monoaexu" (mamee - CIT 2.4.3648-20);

6. IlocTanoBJieHHE TJIABHOTO T'OCYAapCTBEHHOI'O CaHUTApHOTO Bpadya P® or 28 sHBaps
2021 r.

Ne 2 OO0 yrBepxkaenun canuTapHbsix mpaBun u Hopm CanlluH 1.2.3685- 21
"T'urneHnyeckue

HOPMATHUBBI M TPEOOBaHMS K OOECIECUCHHMIO 0€30MacHOCTH W (WiK) Oe3BPEIHOCTH IS
YeJoBeKa

dakxTopoB cpeasl ooutanus" (manee — CanlluH 1.2.3685- 21);

7. Ilpuxa3z Munnpocsemenuss Poccuun ot 21.09.2022 r. Ne 858 "OO yTBepkaeHUH
benepanbHOTO

nepeyHs: y4eOHUKOB, TOMYIIEHHBIX K UCIOJIb30BAHUIO MTPU PeATM3aLNMN — UMEIOIUX
rOCY/IapCTBEHHYIO aKKPEAUTAIINIO0 00pa30BaTEeIbHBIX MTPOTPaAMM HAYAIBHOTO 00IIEero,
OCHOBHOTO 00IIETO, CPeAHEro 00IIero 00pa3oBaHMs OpraHU3aLUIMHU, OCYIIECTBISIOIINMHU
o0pa3oBaTeIbHYIO ACATEIBHOCTh, M YCTAHOBJIICHUS MIPENCITHHOTO CPOKA HCTIOTH30BaAHMUS
HCKJIFOYEHHBIX Y4EOHUKOB" (C MOCIEAYIONIUMU U3MEHEHUSIMU )

8. YcraB OromxeTHOro o011e00pa3oBaTebHOTO yupexaeHus «[ opoauIeHCKas CpeaHsis
o0111e00pa3oBaTesibHasl IIKOJIA», YTBEPKISHHOTO IPUKA30M YIPaBICHUSI 00pa30BaHUs

agMuHucTpauuu HIOKCEHCKOro MyHHIMNAIBHOrO OKpyra Bomoroackoir o6Gmactu ot
16.01.2023



roxa Ne 01-03/07;

9. AnanTupoBaHHAsi OCHOBHas 00111€00pa3oBaTesibHas MPOrpaMMa

OCHOBHOT'O 00111er0 00pa30BaHus 00YyYaIOIIMUXCS € 3a1€PKKON ICUXUUECKOTO pa3BUTHS,
yTBepxkaeHHas npuka3zoM bOY «l'opoaumenckas COL» ot 31.08.2023 Ne 57.

10. TIOJIOKEHHUE o pa3paboTke U yTBEpKACHUH aJallTUPOBAHHBIX pabOUUX MPOrpaMm
y4eOHBIX

npeameros ®I'OC HOO OB3 u ®I'OC OYO OromkeTHoro o61ieo0pa3zoBaTeIbHOTO
yUpEeXIeHUs

«["opoaumienckas cpeanssi 00meodpa3zoBaTenbHas KO, YTBEPKIECHHOE MPUKA30M OT
01.08.2017

Ne 01.09/42-02.

OO0mas xapakrepucTuka yue0HoOro npeamera « XumMms»

VYueOupiii  npenmer — «XuMHUS» ~ BXOJUT B NPEIMETHYH  00J1acTh
«EcTtecTBeHHOHay4YHBIE TIpeaMETh». B cucreMe ecTecTBEeHHOHAy4YHOro OOpa30BaHMS
XUMUS KaK Y4EOHBIN MpeaIMeT 3aHMMAaeT BaXXHOE MECTO B TTO3HAHUH 3aKOHOB MPUPOJIHI,
dbopMuUpOBaHUY HAYYHOU KApTUHBI MHpPA, CO3JaHUM OCHOBBI XUMUYECKHX 3HAHHM,
HEOOXOAUMBIX IS TIOBCEJHEBHOM >KM3HM, HABBIKOB 3JI0POBOTO W 0€30MacHOro Jjis
YeJioBeKa W OKpYXKaroIeHd ero cpeasl o0pa3a KU3HHM, a TakKe B BOCIHUTAHUU
JKOJIOTUYECKOH KYJIBTYPHI.

YcenemHocTh M3y4YeHUsT XMMHUU CBS3aHA C OBJIAJICHUEM XUMMYECKHUM SI3BIKOM,
coOmroieHneM TMpaBuil  Oe3omacHoil  paboThl TPHU  BBIMOJHEHUH  XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYHCIIEHHBIX CBSI3€M XUMHH C JIPYTUMHU IpeAMETaMU
IIKOJIBHOT'O Kypca.

[Iporpamma BKJITIOYAET B c€0s OCHOBBI HEOPTraHUYECKON U OPraHUYEeCKON XUMUMU.
['maBHO#M ujeel mporpaMMsbl SBISETCS CO3/IaHKe 0A30BOT0 KOMILJIEKCA OTIOPHBIX 3HAHUH
N0 XMMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy OOYYarOUIUXCS M UX
0COOBIM 00pa30BaTEIBLHBIM TOTPEOHOCTSIM.

B coxepxanuu 1aHHOTrO Kypca MpeACcTaBiIeHbl OCHOBOIIOJIATAIOIINE XUMUUECKUE
TEOPETUUYECKUE 3HAHUS, BKIIOYAIOIIME H3YyYEHUE COCTaBAa U CTPOCHUS BEIIECTB,
3aBUCUMOCTH KX CBOWCTB OT CTPOCHUS, IPOTHO3UPOBAHME CBOWMCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX ITPEBPALLECHNUN U ITyTEeW yIIPaBICHUS UMU
B LIEJISIX TIOJIYYEHHS BEIIECTB U MAaTEPHUAIOB.

TeopeTnueckyro OCHOBY M3yYEHHUSI HEOPraHUYECKOW XMUMHUHU COCTABIISET aTOMHO-
MOJIEKYJIApHOE yueHue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ kpaTKUMH

CBEJICHUSIMU O CTPOEHUU aToMa, BUJAX XHUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHMSI XUMUYECKUX PEAKIIUIl.

B u3yueHun Kypca 3HauuTeNbHAs POJIb OTBOJAUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TPAKTUYECKUX U J1a0OpaTOpHBIX pabOT, OMHCAHHWIO PE3YIbTATOB
YYEHHUYECKOTO JKCIIEPUMEHTa, COONIOICHUI0 HOPM M MpaBuil Oe30macHOi paboThl B
XUMUYEeCKon Jabopatopun. Peanuzanusi gaHHOW mporpaMmbl B mpoliecce OOydeHUs
1o3BoJiuT o0yuaromumcsic 3I1P ycBOUTh KIIt0UEBbIE XUMUUECKUE KOMIIETCHIIMU U TTOHSTh
POJIb ¥ 3HAYEHUE XUMUUCPEIU IPYTUX HAYK O IPUPO/IE.

N3ydenne xumuu cnocoOCTBYyeT (OPMUPOBAHUIO y OOYYAIONIUXCS HAYYHOTO



MHUPOBO33pPEHUS, OCBOCHHUIO OOIIEHAYYHBIX METOAOB (HAONIOAEHUE, W3MEPEHHUE,
HKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO MPAKTUYECKOIO MNPUMEHEHHUS HAyYHBIX
3HAHMM, OCHOBAaHHOI'O HAa MEXIIPEIMETHBIX CBS34X ¢ mpeaMeraMu «OKpy Katoluii MUp»,
«Puzukay», «buonorus», «l'eorpadus», «Marematuka» U GOpMUPYET KOMIETECHIIMH,
HE0OXO0IUMBbIE ISl POIOKEHUsI 00pa30BaHus B 00J1aCTU €CTECTBEHHBIX HAYK.

N3yuenne xumuM CHOCOOCTBYeT pa3BuUTHIO Yy oOyuarommxcs ¢ 3[IP
MPOCTPAaHCTBEHHOTO  BOOOpaXeHMs,  (PYHKIMOHAIBHONW  TIpaMOTHOCTH, YMEHHS
BOCHIPUHUMATh MU KPUTHUYECKH aHAIM3UPOBATh HHGOPMAILMIO, TPEACTaBICHHYIO B
pa3nu4HbIX QopMax. 3HAYUMOCTb MpEeAMETa Jisl Pa3BUTUS KU3HEHHOM KOMIETEHIUU
oOyuaromuxcsa ¢ 3[IP 3akmiouaercs B YCBOGHMM OCHOBbI XMMHUYECKMX 3HAaHMM,
HEOOXOJUMBIX JIJISl MOBCEAHEBHOMN >KM3HU; HABBIKOB 3J0POBOr0 M 0€30MacHOro s
YeJioBeKa U OKpY’Karolllel ero cpeibl o0pasza >KU3HHU; (GOPMUPOBAHUHU IKOJOTUUYECKOU
KYJbTYPBHI.

[Iporpamma oTpakaer cojepkaHue OOydeHHs MPEAMETY «XHUMHS» C YU4ETOM
0co0bIX 00pazoBatenbHbIX MoTpeOHOCTeN oOyuaronuxcs ¢ 3[1P. OBnanenue yueOHbIM
npeaMeToM «XHUMUS» MPEICTaBISET ONPECICHHYI0 TPYIHOCTh JJIA O0YYarolUXCs C
3IIP. D70 cBsi3aHO C OCOOEHHOCTSIMU MBICIUTEIBHON JIEATETbHOCTH, MEPUOANUYECKIMU
KoJIeOaHUSIMH BHUMAHUS, MaJIbIM 00bEMOM MaMSITH, HEJOCTATOUHOCTBIO OOIIEro 3amaca
3HAHWM, MOHW)KCHHBIM I103HABATEJILHBIM HHTEPECOM U HU3KUM YPOBHEM pPEUEBOTO
pa3BUTHSL.

JUis 1peonoseHus TPYAHOCTEH B M3Yy4EHUM Y4eOHOro mpeaMera «XHUMHUs»
HeoOxo/AMMa ajanranus oobeMa U XapakTepa yueOHOro Marepuaa K 03HaBaTelIbHBIM
BO3MOKHOCTSIM JAaHHOW KaTeropuu oOydaroIlMXCs, y4eT UX OCOOCHHOCTEM pa3BUTHSA:
UCIIOJIb30BAHUE  QJITOPUTMOB, BHYTPUIPEAMETHBIX M  MEXIPEIMETHBIX CBS3EH,
IIOCTEIIEHHOE YCIIOKHEHUE U3y4aeMOro MaTepuara.

[Ipy wu3ydyeHUH XUMUU HEOOXOIHMMO OCYUIECTBIIATH B3aUMOJAECHUCTBHE Ha
MTOJIMCEHCOPHOW OCHOBE.

Teopernyecknii MaTepranl pEeKOMEHIYETCS HM3y4aThb B MPOLECCE MPAKTUYECKOMN
NEeATENBHOCTU. BO3MOXKHO BBIIEIEHUE OTAENIBHBIX YPOKOB Ha PELICHUE 33]a4 B CBSI3U CO
CIIO)KHOCTBIO aHanu3a TekcTa oOydaromumucs ¢ 3IIP. Opranundyeckoe eauHCTBO
NPAKTUYECKONH U MBICIUTEIbHOW JAESITEIbHOCTH OO0YyYaloIIMXCS Ha YpOKax XHMHUHU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO Oa3MCHBIX XMMHUECKUX 3HAHUH U
ymeHui. Ocoboe BHUMaHHE NPHU U3YYEHUH XUMHUHU YAEISAETCS U3YYEHHUIO «CKBO3HBIX)»
HNOHATUN ¥ (OPMHUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepuaa.

Hean u 3aqaun U3ydyeHUus y4eOHOro npeamera « XuMHs»

Obwue yenu w3ydeHUs y4eOHOro TmpeaMeTa «XUMHs» TPEACTABICHBI B
[IpumepHoli  pabodeit mporpaMme OCHOBHOro obOmero  oOpasoBanus. OHH
aKTyaJu3UpPOBAHbl C YYETOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
oOpa3oBaHus, HAMPABIEHHOCTH OOYYEHHS Ha pa3BUTHE W CaMOPA3BUTHE JIMYHOCTH,
dbopMupoBaHue €€ HMHTEJUIEKTAa M 00mIer KyabTypbl. OOydeHHE YMEHHMIO YYUTHCS W
MPOIOKATh CBOE 00pa30BaHKUE CAMOCTOATENIBHO B HACTOSIIIEE BPEMS SIBJISIETCS] OJTHOM U3
BOKHEUIINX PYHKIHUA Y4EOHBIX MPEIMETOB, B TOM YHCIIE U «XUMUN.

s oOyuaromuxcs ¢ 3I1P, Tak e, Kak ¥ JJi1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO MIPOTrpamMMmy,



JOMHUHUPYIOLIEE 3HaYEHUE TPUOOPETAIOT TaKUE yeau, Kak:

* (opMupoBaHME  HMHTEIUIEKTYaJbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHATUIO  PELIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

" HaNpaBJIE€HHOCTh OOYUYEHHS HA CHUCTEMATHYECKOE TMPUOOIIECHUE YydYaluuxcs K
CaMOCTOSITEJIbHOM IO3HABATEIBHON JIEATENBHOCTH, HAYYHBIM M IPAKTHYECKUM
METOJlaM MO3HaHUs, (POPMUPYIOLIUM MOTMBALIUIO UM Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

" o0ecrneyeHue yCIOBUM, CTOCOOCTBYIOIIMX MPUOOPETEHNIO 00YUYAIOUUMUCS ONbITa
pa3HooOpa3HON JesATENbHOCTH, MO3HAHUS U CAMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HaUEHUE JJI PAa3IMYHbIX
BUJIOB JE€ATEIbHOCTH;

* (popMupoBaHHEe YMEHUI OOBSICHATH U OLIEHUBATD SIBJICHUSI OKPYXAIOILEro MUpa Ha
OCHOBAHUWU 3HAHUU U OIIBITA, OJYYEHHBIX P U3yUYEHUHN XUMUHU;

* (GopMupoBaHue y OOY4YAIOIIMXCA T'YMAHHUCTUYECKUX OTHOLIECHUW, MOHUMAHUS
[EHHOCTH XUMHUYECKUX 3HAHUH JJisi BBIPAOOTKU IKOJIOTHYECKH 11e51eCO00pa3HOTo
MOBEJCHUSI B OBITY M TPYIAOBOM ACSATEIBHOCTH B IEJIAX COXPAHEHHS CBOETO
310pOBbs U OKPYIKAIOLIEH NPUPOIHOU CPELBI;

" pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOGHHSI OOIICYEIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOQuUIIsl U HAPaBJIEHHOCTU AaJbHEHIIEro
o0y4eHusl.

Kypc HanpaBiieH Ha pelieHue caeayomuX 3a0ay, 00eCeYnBarOIINX PeaTn3aluio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIBHOCTHOTO IOAXOJ0B K OOYYEHHUIO XUMHHU
obyuatouxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 001IeT0 00pa30BaHuUs:

* (popmupoBaHME NEPBOHAYAIBHBIX CHCTEMAaTHU3UPOBAHHBIX MPEICTABIECHUN O
BEUIECTBAX, MX IMPEBPAIICHUAX W IPAKTUYECKOM IIPUMEHEHUU; OBJaJCHUE
HNOHSTUIHBIM aIIIapaTOM ¥ CUMBOJNYECKUM SI3bIKOM XUMUU;

" OCO3HAHME OOBEKTMBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKH Kak 00JIacTH
COBPEMEHHOI'O €CTECTBO3HAHMSI, XMMUYECKUX MPEBPALICHUN HEOPTaHMYECKUX U
OPraHWYECKUX BEUIECTB KAaK OCHOBBI MHOTMX SBICHHM JKMBOM M HEXUBOU
IOPUPOJBL; YTIyOIeHne IPeCTaBICHUN 0 MaTepUaIbHOM €JUHCTBE MUPA;

" OBJIAJCHUE OCHOBAMHU XMMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTHIO aHAJM3UPOBAThH
1 0OOBEKTUBHO OIICHUBATH )KU3HEHHBIC CUTYAIIUU, CBI3aHHBIC C XUMHUEH, HABBIKAMHU
0e3omacHOro OOpalieHus ¢ BEHIECTBAMHU, HCIOJb3YEMBIMU B TIOBCEIHEBHOM
KU3HUA;, YMEHHUEM aHaJu3UpOBaTh W IUTAHUPOBATH HIKOJIOTHYECKH OE€30macHoe
TIOBE/ICHHE B IIEJISIX COXPAHEHUS 3/I0POBbS U OKPYKAOIICH CPEIbL;

* (GopMupOBaHNE YMEHUN YCTAaHABIMBATH CBS3U MEXIY PEATbHO HAOIIOJaeMBIMU
XAMUYECKUMHU SIBICHUSIMH W TIPOIECCAMU, TMPOUCXOMSIUMH B MHKPOMHPE,
OOBSCHATh TPUYMHBI MHOTOOOpa3Wsi BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa M CTPOCHMSI, a TAK)KE 3aBUCUMOCTh MMPUMEHEHUS BEIECTB OT MX CBOMCTB;

" MpUOOpETEHUE OIBITa UCIOIH30BAHUS PA3IUYHBIX METOJOB M3YUCHUS BEIICCTB,
HAOJFOICHNS 332 MX MPEBPAIICHUSIMH TIPH TPOBECHNN HECIOKHBIX XUMHUECKHUX
AKCIEPUMEHTOB C UCMOJb30BAaHUEM JIA0OPATOPHOTO 0OOPYIOBAHUS U IPUOOPOB;

* (GopMupoBaHHE TPEACTABICHUN O 3HAYCHUM XUMHUYCCKONM HAYKH W PCEUICHUHU



COBPEMEHHBIX JKOJOTHMYECKUX IMpo0JieM, B TOM YHCIE€ B MPeaOTBpalleHUU
TEXHOTEHHBIX U HKOJIOTUUECKUX KaTacTpod.

Oco0enHoCTH 0TOOpPA M AJaNITALMH Y4eOHOr0 MaTepHAaJia 10 XUMHH

OOyueHune y4eOHOMY MpeaMeTy «XUMHUs» HEOoOXOAMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUW AJI1 YCBOEHHUS MPOTrpaMMHOr0 Marepuaia o0y4yarouuMHucs ¢
311P. Bbosbiioe BHMMaHUE AOKHO OBITH yleleHO OTOOpy y4eOHOro martepuana B
COOTBETCTBHM C MPHUHIIMIIOM JOCTYINHOCTH MPHU COXPaHEHUH 0011ero 0a30BOro ypoBHS.
OH J10JIKEH 10 CoiepKaHUI0 U 00beMY OBITh aIaNITUPOBAHHBIM TS 0O0yyatoutuxcs ¢ 3[1P
B COOTBETCTBHH C UX 0COOBIMU 00pa3oBaTeIbHBIMU OTpeOHOCTSIMU. ClieryeT 00JeryuTh
oBilajieHne MarepuaioMm oOyvarommmucs ¢ 3[IP mocpencTtBom ero AeTanbHOTO
OOBSCHEHHUS C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPATHOW TPEHUPOBKOH B
NPUMEHEHUH 3HAaHWW C HMCIOJb30BAHUEM MPUEMOB AJITOPUTMH3ALUUA M BU3YaJIbHBIX
o1op, 00y4YeHus: CTPYKTYPUPOBAHHUIO MaTepHaIa.

Bonbiioe 3HaveHue A MOJHOLIGHHOTO YCBOGHHS y4yeOHOro MaTepualia UMeEeT
oropa Ha MEXIPEAMETHBIE CBSI3U BONPOCOB, U3y4YaeMbIX B JAHHOM KypcCe, C TaKUMHU
yueOHpIMU mnpeameramu  kKak «['eorpadus», «®Pusukay, «buonorus». Ilo3Bomss
paccmaTpuBaTh OJWMH M TOT XK€ Y4YeOHBIH MaTepuan C pa3HbIX TOYEK 3pEHHS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro JY4IIEMYy OCMBICIEHHUI0, 00Jee MPOUYHOMY
3aKpETUICHUIO TIOTYUYEHHBIX 3HAaHUHN U MPAKTHYECKUX YMEHUM.

[Ipu moAroToBKE K ypOoKaM yUYWTENb JIOJDKEH MPEeaycCMOTpeTh (OPMHUpPOBAHUE Y
oOydJaromuxcs yMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IIaTh U3yUyaeMbIil MaTepual,
IUTAHUPOBATh TMPEICTOSIIYI0 pPaboTy, OCYIIECTBISATH CAaMOKOHTpoJib. HeoOxomumo
NOCTOSIHHO ~CJIEUTh 3a TMPaBUJIBHOCTBHIO peueBOro OGOpMIICHHUS BBICKa3bIBAHUN
obyugaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTSMM TOBEIACHUAHM ASATEIbHOCTH oOydaronuxcs ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPTraHM30BAHHOCTH) HEOOXOAMM CTPOXKAWIIMK KOHTPOIb
COOJIFOICHUS TIPaBUJI TEXHUKH 0€30TaCHOCTH IIPH IPOBEJACHUH JTaOOPAaTOPHBIX paboT B
XUMHYECKOM KaOWHETE.

IIpumepHbie BUABI AesaTeabHOCTH o0yuaomuxcs ¢ 3IIP, 00yciioB1eHHBbIE 0CO0BIMH
o0pa3oBaTeJIbHBIMHU MOTPEOHOCTAMH M 00ecTIeYNBAIOIIHE OCMBICJIEHHOE OCBOCHHE
coJep:xkaHNu 00pa30BaHuA MO NpeaMeTy «XHMHI»

Conep:xanue BUJIOB JeATelbHOCTH oOyuatonuxcs ¢ 3IIP Ha ypokax xumuu
orpesieNsieTcsl X 0COOBIMU 00pa30BaTENBHBIME MOTPEeOHOCTSIMU. [loMUMO MIUPOKO
ucnonszyeMbix B OOIl OOO o0uux s BceX 00ydaromMXcsi BUAOB JIE€SITEIbHOCTH
ClenyeT YCWINTh BHUABI JCATEIBHOCTH, CHENMUGUYHBIC 7S JaHHOW KaTeropuu
oOydJarommXxcs, JUisi 00eCredeHNs] OCMBICICHHOTO OCBOEHUS COJACpPKAHUS 00pa30BaHUS
[0 MPEIMETY: YCUJIEHHE MPEIMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTUBH3ALIUEH
CEHCOPHBIX CHUCTEM; YEpE/IOBAHHE BUIOB JEATEIBHOCTH, 3aJCHCTBYIOIINX Pa3IUYHbIC
CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepualia C OMOPOM Ha aJITOPUTM; «IIOLIArOBOCTH» B
M3YYEHUHU MaTepHalia; UCIOJIb30BAHUE JOMOJHUTEIbHON BU3yalbHON OMOpPHI (IUIAHBI,
00pa31ipl, CXeMbl, Ia0JIOHbI, OOpPHBIE Ta0uIbl). 15 pazButus y oOydatouuxcs ¢ 3[1P



YMEHUS JeNaTh BbIBOJABI, (POPMUPOBAHUATPAMOTHOTO  PEYEBOrO BBICKA3bIBAHUS
HEO0XOAMMO HCIIONIB30BATh ONOPHBIE cI0Ba U Kinnie. Ocoboe BHUMaHUE CIENyeT
yIETUTh OOYYEHHUIO CTPYKTYPUPOBAHUIO MaTe€pHaia: COCTABIEHUE PUCYHOUHBIX U
BepOaIbHBIX CXEM, COCTaBI€HHE TaOJMI, COCTABJICHUE  KIacCU(PUKAUUU C
0003HaYE€HHBIMU OCHOBaHUSAMU JIJISl KIIACCU(UKALIMK U HAIIOJIHEHUE UX IPUMEPAMH U JIP.
[IpumepHas TemaTrdeckass 1 TEpMHHOJOrH4Yeckas jekcuka coorseTcTByer OOII
000.

Jnst obyyatomuxcst ¢ 3I[IP cyiiecTBeHHbIMU SABIAIOTCS MpPUEMBbl pabOThI C
JEKCUYECKMM MaTrepuajaoM Io mpeaMery. IIpoBoaurcs cnenuaneHas pabora 1O
BBEJICHUIO B AKTUBHBIM CJIOBAph OOYYalOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHH.
N3yyaemble TEpMHUHBI BBOASTCS Ha MOJMCEHCOPHOM OCHOBE, 00si3aTelbHA BU3yallbHas
NOJIIEPIKKA, AJITOPUTMBI pabOThI C ONpeEICHUEM, OMTOPHBIE CXEMBbI JIJISl aKTyallu3aluu
TEPMHUHOJIOTHH.

MecTto yueOHOro npeamera «XuMus» B y4eOHOM IJIaHe

B coorBerctBuM ¢ ®DenepanbHBIM < TOCYAapCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOT'O O0IIero o0pa3oBaHusi YUeOHBIM MpeaMer «XHUMHsS» BXOIUT B
peaMETHYI0 001acTh «ECTEeCTBEHHOHAYUYHBIE MPEIMETh» M SBISETCS 00s3aTeIbHBIM
JUTSL U3YUYCHUS.

Y4eOHBIM TIaHOM Ha €€ m3ydeHHe oTBe/leHO 136 y4eOHBIX YacoB — Mo 2 4 B
Hezelno B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxanue yueOHOro mpeamera «XuMmus», npejictaBieHHoe B [IpumepHoii
paboueit mporpamme, cootBeTcTByeT ®I'OC OOO, pazpadorano ¢ yuetom [IpumepHoii
OCHOBHOU 00pa30BaTeIbHON MPOTPaMMbI OCHOBHOTO 00111eT0 00pa30BaHMsI 110 YYEOHOMY
npeamery  «XuMus», COOTBETCTBYeT [IpuMepHONM aganTUpPOBAHHOW OCHOBHOM
o0pa3oBaTeIbHOM MporpaMMe OCHOBHOTO 00ImIero oOpa3oBaHUsS OOYYAIOIIHUXCS C
3aJIepKKOM TICUXUYECKOTO Pa3BUTHSL.

COJEPXAHUE YUEBHOI'O ITPEAMETA « XUMUW»

8 KJIACC

IlepBoHayaibHbIe XUMUYECKHE OHSITHSA

[Mpenmer xumun. Ponb xumuu 6 scusnu yenosexa*. Tena u Bemectsa. Ousznueckue
CBOMCTBa BEHIECTB. ATPEraTHOE COCTOSHUE BEIIECTB. Xumus 6 cucmeme nayk. Yuctoie
BemecTBa 1 cMecu. CriocoObl pazaenenus cMeceit. [IpaBuma 6e30macHOro oOparieHus ¢
BEIIECTBAMU M JIA0OpaTOpHBIM oOopymoBaHuEeM. [lonsamue o Memoodax NO3HAHUS 8
Xumuu.

ATOMBI U MOJEKYJbl. XUMHYECKHE DJIEMEHThl. 3HAKM (CHUMBOJIbI) XUMHYECKUX
aneMeHToB. OTHOCUTENbHAS aTOMHas Macca. [IpocThie U clI0XXHBIE BelecTBa. ATOMHO-
MOJICKYJISIPHOE yUYCHHE.

Xumuueckas GopMmysia. BameHTHOCTh aTOMOB XMMHYECKHX D3JIEMEHTOB. 3axoH
nocmosincmea cocmasa eeujecms. OTHOCHUTEIbHAs MOJEKyJIsipHas macca. MaccoBas
JIOJISI XUMHYECKOT'O 3JIEMEHTA B COCIMHCHUM.



du3nueckue HU XUMHUYECKHE sABJICHUA. XuMmuuyeckas peakuusa. llpusHaku
XUMUYECKUX PEAKLINN. YPAaBHEHHS XMMUYECKUX PEAKUMNU. 3aKOH COXPAHEHUS MACCHI
BemecTB. Knaccudukanuss XUMUYECKUX peakuud  (COCIMHEHHUs, pa3loKEHHUS,
3aMeIleHus, OOMeHa).

XUMHYECKUN AKCIIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW IOCYJION, C MPaBUIAMHU
paboThl B JabopaTtopuu U npuémMaMu oOpalieHus ¢ J1abopaTOpHBIM O0OPYIOBAHUEM;
M3y4YeHUE M ONHCaHHe (PU3MYECKHMX CBOMCTB 0Opa3lloB HEOPraHMYECKHX BEILECTB;
HaOmoaeHne pu3nueckux (IJIaBiIeHe BOCKa, TATHHUE JIb/Ia, pACTUPAHUE caxapa B CTYIIKE,
KUIIEHHE U KOHJICHCALMS BOAbI) U XUMUYECKUX (TOPEHHE CBEYH, TPOKAIIMBAHUE MEIHOM
IPOBOJIOKH, B3aUMOJIEWCTBHE Meja C KUCIOTOW) SIBJICHUM, HAONIOJACHHE W OINUCAHUE
NPU3HAKOB MPOTEKaHUS XMMHUYECKHX peakuuid (pas3iiokeHue caxapa, B3auMojeicTBue
CEpHOM KHCIIOTHI C XJIOpUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3auMo/jieiicTBHE xene3a ¢ pactBopoM conu meau (I1));u3ydenne cnoco6oB pa3aeneHus
cmeceid (C TMOMOIIBIO MarHuTa, (QWIbTPOBAHUE, BBIMAPUBAHUE, JUCTHILISALIUS,
xpomaTorpadusi), TpOBEJICHUE OYMCTKU MOBAPEHHOW COJIM; HAOJIIOJIEHUE U ONUCAHUE
pEe3yAbTAaTOB MPOBEAECHUS OMNbITA, WUIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAaccChl;
CO3/IaHuE MOJETIEH MOJIEKYJI (ITapOCTEPHKHEBBIX).

Baxueiiiue npeacTaBuTeJ M HEOPraHUYeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kucmopom — simeMeHT UM mpoctoe
BemecTBo. HaxoxkaeHnue kuciopoaa B mpupojie, puznueckue 1 XMMHUYECKHEe CBOMCTRBA.
Peakiiuu ropeHusi MPOCTHIX U CIOXKHBIX BemniecTB. CIocoObl MOMydeHUs] KUCIOPOJia B
naboparopuu u npomviuiienHocmu. Ilpumenenue xuciopoja. Ilorstue o6 okcumax.
KpyroBopot kucnoponaa B npupoae. 0301 — aniomponnas Mooupukayus KUciopood.

Tennosotul 3¢hghexm xumuueckou peaxkyuu, mepmoxumudecKue ypasHeHnus, 3K30- u
SHJIOTEPMHUUECKHUE PEAKLMHU. Tonaugo: yeonv u meman. 3aepszHeHue 6030yxXa, YCUIEHUE

! 3neck u nanee KypcuBoM 0603HAYEHBI TEMBI, H3yYEHUE KOTOPBIX IPOBOIUTCS B 03HAKOMHUTEIBHOM IUTane. [lemaror
CaMOCTOSITETBHO OIPEIEIeT 00BEM H3ydaeMOro MaTepHaa.

NapHuKo8o2o d¢hpexma, pazpyuenue 030H08020 CJOA.

Bonopon — sneMeHT M mpoctoe BemecTtBo. HaxoxeHne BoJIopojia B IPUPOJE,
¢dusznueckre 1 XMMUYECKHE CBOWCTBA (Ha MpUMEpE B3aUMOCHCTBUS C HEMETAITIAMU U
OKCHUJaMH METAIIJIOB), TPUMEHEHUE, cnOCoObL nonyyerus. [IoHsITHE O KUCITOTaX U COMSX.

KonunuectBo BemectBa. Mons. MomsipHast macca. 3akoH ABoraipo. MomsipHblii
00BEM razoB. Pacuersl mo xumudeckoit hopmyie. Pacuers MaccoBOi 0JIM XUMUYECKOTO
AJIEMEHTA B COCTMHEHHH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MaCChl, MOJIIPHOTO 00beMa
ra3oB. PacuéThl 1o XuMHUYECKUM yPaBHEHUSIM.

Quszuueckue ceoticmsa 600vl. Bona. Ee coctaB, cTpoeHHE U MOJICKYJbl. Boda Kak
pacmeopumens. PacTBOpbl. [loHsamue O HACLIWEHHbIX U HEHACLIWEHHBIX pPAcmeopax.
llonamue pacmeopumocmu eewjecms 6 ode. PacueT MaccoBOW JOJIM BEIIECTBA B
pacTtBope (TIpolLIEHTHAasi KOHIEHTpauus). MaccoBas [0Js BelllecTBa B pPacTBOpE.
Xumuyeckue ceoticmea 600bl (paznodiceHue, peakyuu ¢ Hampuem, OKCUOOM Kalbyus,
oxcudom cepwvl (IV) peaxyuu ¢ memannamu, KUCIOMHBIMU U OCHOBHLIMU OKCUOAMU).
llonamue 06 ocnosanusx. Ponbs pacmeopos 6 npupooe u 6 scusznu yenrogeka. Kpyzosopom
80006l 8 npupode. 3arps3HEHUE MPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BO/I.



Baxneiiue KJIACCHI HEOPTaHUYECKUX COCIUHECHUM. Knaccuduxanus
HEOPraHUYeCKUX coeauHeHud. OKCUIbl: cocTaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIC, am@omepHvle, Hecoleobpasyowue - Ha npumepe oxcuoa yenepooa (I1) u
oxcuoa azoma (l1)), momenxnamypa. Ilonyuenue u XUMUYECKUE CBOWCTBA OKCHIIOB
(B3auMopeiicTBue ¢ BOAOH, KucioTaMu, Ienouamu). OcHoBanus. Knaccuduxanus
OCHOBAaHMM: IIEIOYM U HEpacTBOPUMBbIE OCHOBaHMA. HomeHknaTypa OCHOBaHHM.
du3nyeckue M XUMHYECKHE CBOMCTBAa OCHOBaHHMH (B3aMMOACHCTBHE C OKCHIAAMH
HEMETaJNIOB, KUCIIOTaMH, COJIsIMU). [lonyuenue ocnosanuii.

Kucnotsr: coctaB, knaccudukanusi, HOMEHKIATypa, PU3NYECKUE U XUMUYECKHUE
CBOMCTBa (B3aMMOJICHCTBHE C METa/NIaMU, OCHOBHBIMU OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHOM U CEPHOU KUCIIOT), cnocobsl nonyyerus. P akTUBHOCTH
metauioB H. H. bekeroa. Conu (cpegHue): HOMEHKIaTypa Cojel, cnocoowvl noyyeHrus,
B3aMMO/ICIICTBUE COJIEN C METaJUIaMU, KUCIIOTAMH, IIEJI0YaMU U COJISIMU, TPUMEHEHUE.

[lonstue 00 ampoTepHbIX TUAPOKCHAAX (Ha MpuUMepe IUHKA U alrOMUHUSA):
Xumuieckue ce0Uucmea (83aumooeticmsue ¢ KUCIOMamuy U weioyamu, pazioxceHue npu
Hazpesanuu) u noyueHue.

I'enernyeckass CBS3b MEXKIYy KjlaccaMM  HEOPraHMYECKUX  COCIUHECHUM.
['eneTnyeckue psiabl.

XUMUYECKUN IKCTIEPUMEHT: KAYECTBEHHOE ONPEICIICHUE COICPKaHUs KUCIOpOaa
B BO3/IyX€; MOJYYCHUE U M3YyUYCHHE CBOMCTB KUCIOPO/Ia; HAOIIOICHHE B3aUMOICHCTBUS
BEILECTB C KUCJIOPOJOM M yCIIOBHS BO3HUKHOBEHHUS U MPEKPAILlEHHs TOpeHHus (Toxkapa);
O3HaKOMJIEHHE ¢ 00pa3laMu OKCHUJIOB M OMUCAHUE MX CBOMCTB; MOJyYEHUE U U3yUEHUE
CBOICTB BoJopoAa (ropeHue); HaOIOAeHHEe 00pa3IoB BEUIECTB KOJUYECTBOM | MOJIb;
UCCJIeIOBaHNE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C PAa3IMYHONW PacTBOPUMOCTHIO;
IPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MaCCOBOM 10JIEN paCTBOPEHHOTO BEILIECTBA;
B3aHMMO/JICHCTBHUE BOJIbI C METAJUIaMU (HATPHUEM M KaJIbI[eM) (BO3MOKHO UCTIOJIb30BaHUE
BUJIEOMATEpUAJIOB); OIPEAEICHUE PACTBOPOB KHUCIOT M WIEJOYEH C TOMOILIBIO
WHINKATOPOB; UCCIIEIOBaHNE 00Pa3Il0B HEOPTraHUIYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;



HaOJIOICHNE HM3MEHEHUsI OKPacKd HHIUMKATOPOB B pacTBOpax KHUCIOT M IIEJIOYEH;
n3yueHue B3auMmojencTBus okcuaa Menu(ll) ¢ pactBopom cepHOM KUCIOTBI, KUCIOT C
METAJUIAMH, pPEaKUUd HEUTpaau3aluUM; IIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMUM,
BBITECHEHHE OJTHOIO METAJLIA IPYT'UM U3 PACTBOPA COJIU; PELICHUE DKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxHenme Ki1accel HEOPraHUYECKUX COCIUHEHUN.

IHepuoanueckuii 3akoH u Ilepuoauyeckas cucrema
xumunueckux djeMeHToB /. U. MenpgeseeBa. Ctpoenne aToMmoB. XUMHYECKAsA
cBsI3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIMH

[TepBble MOMBITKU KIacCU(PUKALIMU XUMHUUECKUX dJIeMeHTOB. [loHsATHE O rpymnmax
CXOJTHBIX 3JIEMEHTOB (ILI€JIOYHBIC U IIEI0YHO3EMEJIbHBIC METAILIbI, TAJIOT€HbI, UHEPTHHIC
rasbl). DnemeHmol, Komopbvie 0opaszyom amgpomepmvie OKCUObL U SUOPOKCUOBL.

[Tepuonnueckuit 3akoH. Ilepuonuueckass cucremMa XUMHUYECKUX DIIEMEHTOB
. U. MenneneeBa. Kopotkonepuonnast u oaunronepuoonas Gopmel [lepunonnyueckoi
cucTeMbl xumuueckux 3seMeHToB . 1. Menneneesa. [lepuoabl u rpynibl. @u3ndecKuii
CMBICJI TTOPSIJIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX snuep. Mzomonvl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YE€K aTOMOB MepBbIX 20 XUMHUUECKUX deMeHTOB [lepuoanueckoit
cucrembl J[. M. MeHnaeneeBa. XapakTepUCTHKA XHWMHYECKOTO OJJEMEHTa IO €ro
nonoxeHuto B [lepuoanueckon cucreme /. 1. Menaeneesa.

3axonomeprocmu UzMeHeHUs1 C8OUCME IJIEMEHMO8 MAIbIX NepPUo008 U 2NABHbIX
noocpynn, 8 3A8UCUMOCMU OM AMOMHO20 (NOpPAOK0B8020) HoMepa 3HaueHue
Ilepuoouueckoeo 3axoma u Ilepuoouueckoil cucmemvl XUMUUECKUX DJIeMEHMO8 Ol
pazeumus nayku u npakmuxu. /[. U. Menoenees — yuénwiil u epaxrcoaHu.

Xumuueckas cBsa3b. KoBaneHTHass (moJjsipHass W HENOJISIpHAsi)  CBA3b.
InekmpoompuyameibHOCMb amomo8 Xumuieckux snemenmos. VIoHHasi CBA3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEbHBIE peakiuu. [Ipoiiecch
OKUCJICHUS U BOCCTAHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH OKCIIEPUMEHT: H3y4YeHHE O0Opa3lloB BEIIECTB METAUIOB |
HEMETAJIOB; B3aUMOJICHCTBUE THUIAPOKCHAA IIMHKA C PACTBOPAMHU KHUCJIOT M IIEIOYECH;
MPOBEJCHUE OMBITOB, WIUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuy pas3ioKeHUs, COCTUHEHUS ).

Me:knpeamMeTHsbie CBSI3H

Peanmuzanus MeXIpeaMETHBIX CBSI3¢H NpW HW3YyYeHWH XHMHH B 8 Kjacce
OCYIIIECTBIIACTCS Yepe3 UCIIOIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYUYHBIX MTOHATHH, TaK
U TIOHSATHM, SBISIFOIIAXCS CHUCTEMHBIMM I OTIEJIBHBIX NPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO6mue ecTeCTBEHHO-HAYYIHBIC ITOHSATHS : HAYYHBIN (paKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJau3, CHHTE3, KiIacCU(HUKAINS, TICPUOJUYHOCTh, HAOJIOJICHUE, JKCIICPUMECHT,
MO/JICJIMPOBAHUE, UBMEPEHUE, MO/ICIIb, SIBJICHHUE.

dusznka: MaTepusi, aToM, SJIEKTPOH, MTPOTOH, HEUTPOH, MOH, HYKJIWJ], WU30TOIIbI,
PaIUOAaKTUBHOCTb, MOJICKYJA, DJJEKTPUYECKUN 3apsjl, BEIIECTBO, TeI0, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, ras3, (U3WYECKHWE BEIMYUHBI, SIUHHUIIBI U3MEPEHUS,



KOCMOC, TUTaHEeThI, 3BE3/1b1, CoHIIE.

buonorus: ¢otocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEpabl, TOPHBIE TOPOABI, MOJE3HBIE
MCKOTIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBO U XxXUMHUYecKasi peaKkuusi

Ileppuonnueckuin 3axkoH. Ilepronuyeckas cucreMa XUMHUYECKHUX JJIEMEHTOB
J. U. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kausl, KalbIUs U UX COCIUHCHUHN B
COOTBETCTBUHM C MOJOKEHUEM 3JI€MEHTOB B [lepronyeckoil cucteMe U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIUYECKUX
PEIETOK, 3A8UCUMOCMb CEBOUCME Geuiecmea Om Mmuna KpUCmaiiudeckou peulémrku u
8UOA XUMUUECKOTU CBA3U.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOpPraHMUYECKUX BEIIECTB (MEXIyHapoaHAs U
TpUBUAJIbHAS ). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccam
HEOPTraHUYECKUX COCMHEHUMN, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIICCTB.

Knaccuduxaiuys XUMUYECKUX PEaKIUi M0 Pa3IMYHbIM Mpu3HakaMm (110 YUCITy U
COCTaBYy YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEMIOBOMY 3G (dEKTy, M0 M3MEHEHUIO
CTeTICHEH OKHCIIEHUS XUMHUYECKUX DJIEMEHTOB, IO 00pamuMocmu, no Yy4yacmuio
Kamanuzamopa). IK30- U SJHAOTEPMUUECKUE pEeaKIUU. Tepmoxumuyeckue ypasHeHus.

llonamue o cxkopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvix u
HeobpamumblX Xumudeckux peaxyusax. I[lonamue o0 20MO2eHHbIX U 2emepo2eHHbIX
peakyusx. [lonamue o xumuueckom pagnogecuu. Cmewenue Xumuuecko2o pagHo8ecUsl.
Daxmopul, rusAOWUe HA CKOPOCMb XUMUYECKOU peakyuu U NOA0HCEHUe XUMUUECKO20
pasHosecusl.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CoCTaBlieHHE YPaBHEHUIN OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX PEAKIUH C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust ANEKTPONIUTUUECKON ITUCCOLMAIMU. DJNEKTPOJIUTHYECKAS AUCCOIUALIUS.
DNEKTPOIUTHI U HEANEKTPoIUThl. KaTnonsl, annonsl. Mexanuzm ouccoyuayuu eewjecmas
C PA3IUYHBIMU 8UOAMU XUMUYeckou cea3u. [lonamue o cmenenu ouccoyuayuu. CUIbHbBIE
U c1a0bIe AIIEKTPOJIUTHI.

Peakiimu noHHoro oomeHa. YcinoBHS MPOTEKAHUS PEaKIuii MOHHOTO OOMEHa 10
KOHIAa. [lonHbIE M COKpalIEHHbIE HOHHBIE YPABHEHUS peakUunii. XMMHUYECKHE CBOWCTBA
KHCJIOT, OCHOBaHUM M COJEd B CBETE€ NPEACTaBICHUU 00 3IEKTPOIUTHUECKON
mucconuanun. Cpena pactBopa. KauecTBeHHble peaklMd Ha KaTHOHBI M AHUOHBI:
XJopua-, Opomum-, woawa-, cyiabdar-, kKapOoHaT-, CcHIMKAT-, (ocdar- aHUOHEI;
THJIPOKCH/I-UOHBI; KATHOHBI aMMOHUSI, MarHUs, KaJIBIUS, aJTFOMUHHUS, Kere3a (2+) u (3+),
Meau (2+), IMHKA, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX.

XUMHUYECKUN DHKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMUYECKUX
PEIETOK HEOPTraHMYECKUX BEIIECTB — METALUIOB M HeMeTaJUoB (rpadura u aimasa),



CIIOXHBIX BEHIECTB (XJIOpHIAa HATPHUs); HCCICAOBAHUE 3aBUCHUMOCTH CKOPOCTH
XAMHYECKOM peakuu OT BO3JICUCTBHUS Pa3IWYHBIX (PAKTOPOB; HCCIICIOBAHHE
AIIEKTPONIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOUAINH KUCIIOT, IIeI0Uel 1
coneil  (BO3MOXXHO WCIOJB30BAaHUE BUICOMATEPHANIOB); MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKK TPOTEKAHUsI pPeakiuii MOHHOro oOMeHa (oOpa3oBaHuUE
ocaJika, BBIJIEJICHUE ra3a, 0Opa30BaHKE BOJIbI); OMBITOB, WUTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ peakmuii  (TOpeHWe, peaknuu pPa3ioKCHUS,
COCIMHCHHUS); PACTIO3HABAHUE HEOPTAHMYECKUX BEIIECTB C IOMOIIBIO KAa4eCTBEHHBIX
peakinii Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a71a4.

HeMeTannbl U MX coeITMHEHUSA

O6miass  xapaktepucTuka TajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHbIe cTernenu okucaeHus. CtpoeHue u Gu3nyecKkre CBOMCTBA MPOCTHIX BEIIECCTB
— TaJioreHoB. XMMHUUYECKHE CBOMCTBA HAa MPUMEPE XJIopa (B3aUMOICHCTBUE ¢ METAJIJIaMU,
HEMETa/NIaMU — BOJOPOJOM M KHUCIOPOJIOM, wenoyamu). Xiopoogopoa. ComnsHas
KHACTIOTa, XUMHUYECKHE CBOWCTBa, noyyeHue, TpUMEeHeHUe. [leiicmeue xnopa u
X7I0p08000POOA HA Op2aHu3m uejiogexka. BaxxHeHIIne XJIOPUAbBI U UX HAXOXKICHUE B
IpUPOJIE.

O6mass xapakrepuctuka d3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPO/JIa U cepbl. XapaKTepHbIE CTEIICHH OKUCIICHUSI.

Crtpoenre u (pu3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpBHI.
AnnoTtpornHble  Moau(UKAIUMK KHUCIIOpOoAa M Cephl. XHUMHUYECKHE CBOWCTBA CEpHI
(B3auMopeiicTBUE C Hememaniamu — BOJOPOJOM U KHUCIOPOJIOM, MeETalJIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOJ: CTPOCHHE,
¢usznueckre U XMMHYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBHUTEIbHBIE CBOMICTBA).
Oxcupbl cepsl Kak MPEACTABUTENHN KUCIOTHBIX OKcHI0B. CepHasi KucioTa: Gu3nieckue
U XUMHYeckue cBoicTBa (o0mue wu crnenuduueckue). Conu CepHON KHUCIOTHI,
KayeCTBEHHas peakius Ha cyinbdaTr-uoH. CepHucTas Kuciorta. Xumuueckue peaxkyuu,
Jiedrcauyue 8 0CHO8e NPOMBIUIEHHO20 CNOCO0a noydenus cepHou kuciomol. Haxoxnenue
cepsl U e€ coenuHeHUN B mpupoje. [IpuMeHeHne cepbl U €€ COeTMHEHH BOBITY U B
MIPOMBIIIIEHHOCTU. XUMUyeckoe 3a2ps3sHerue OKpyicaioueli cpeovl CoOeOUHEeHUIMU Cepbl
(Kuciommbwle 004COU, 3a2ps3Henue 8030YXd U B000EMO8), CNOCOObL e20 NPedOmMEPaUeHUSL.

O6mrast xapakTepucTuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB
azora u ocdopa, XxapakTepHbIC CTCIICHN OKHCIICHHUS.

A30T, pacmpocTpaHeHHe B Tpupoae, (HU3MYECKHE U XUMHUUYECKHE CBOMCTBA
(B3auMoneiicTBUE € MeETAJIaMH W HEMETallaMH - KHUCJIOPOJAOM M BOJIOPOJIOM).
KpyroBopor a3ora B mpumpoae. AMMHAK: (PU3NYECKHE W XWMHUYECKHE CBONCTBA
(oKucieHue, OCHOBHBIE CBOICTBA BOJHOTO PacTBOpa), noayuenue u npuMmeHeHue. Comu
aMMOHMUSI: COCTaB, GU3MUECKUE U XUMUYECKHE CBOWCTBA (Pa30KEeHHE, B3aUMOICHUCTBUE
cO mieroyaMH), npuMmeHeHue. KauecTBeHHash peakluss Ha HMOHbI aMMOHMS. A30THas
Kuciora, € ¢U3MYSCKHE M XHUMHUYCCKHE CBoWcTBa (oOmme u cnenuduieckue),
nonyyenue. Hutpathl (paznoxenue). A3oTucras Kuciora. Vcnonb3oBaHHEe HUTPATOB U
coJiell aMMOHHSI B Ka4eCTBE MUHEpAJbHBIX yAOOpeHuiu. Xumuueckoe 3aepsaszuenue



OKpydHcarouels cpedvl CoOeOUHeHUAMU a30ma (KUCIOMHble 0024CO0U, 3a2ps3HeHUue 8030yXda,
NnouBbl U B0O0EMOB).

®docdop, arromponusvie moouguxkayuu gocgopa, GUNYECKUEe U XUMUUYECKHUE
CBOICTBa (B3aUMOJEHCTBHE C MeETAUIaMH, HEMETaNIaMHU, KOHYEHMPUPOBAHHbIMU
azsomnou u ceprou kuciomamu). Oxcun ¢dochopa (V), oprodochopHas Kuciaora:
¢usznueckre W XUMHYECKHE CBOWCTBA, noayuenue. Illonamue o0 MuHepaibHuIX
yooopenusix: Humpamol u Gocpamoi. Ilonamue o xkomniekchvlx yooopenusx. O0mas
xapakTepuctuka 35eMeHToB [V A-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB yriepojia u
KpeMHUs. BaJeHTHOCThP W XapaKTEpHBIE CTEIICHH OKHUCIICHHS aTOMOB Yriepoja H
KpeMHHus. PacripocTpaHeHue yriepojaa B IpupoJie, XapakTepHbIe CTENIEHN OKUCIICHHUS.

VYrnepon, amtorponHble Moaudukanuu (rpadur, anmas), QuU3MUECKUEe U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOIEHCTBHE ¢ METaJlJIaMU, HEMETaJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol kuciromamu). Ancop6uusa. Kpyrosopor
yraepona B npupojae. Okcuubl yriepoja, ux (pu3nyeckue M XMMHUYECKHUE CBOWCTRBA,
NOJIy4eHHUE U TPUMEHEHUE, IEHCTBUE Ha OPTraHU3M YeJIOBeKa. JKonocuuecKue npooiemsl,
ces3annble ¢ okcuoom yenepooa(lV); eunomesa enobanvnoeo nomennenus Kiumama,
napHukoswli 3ggexm. YTONbHAs KUCIOTA U €€ CONM, UX (PU3NUYECKHEe U XUMUYECKHE
CBOICTBa, nonyueHue u npumeHenue. KadecTBeHHash peakuus Ha KapOOHAT- HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITYy, MEIWIIMHE, IPOMBIIUICHHOCTH U CEIBCKOM
XO3SIMCTBE.

OO6mue mpeacraBieHus 00 OCOOEHHOCTSX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEIMHEHUN yriiepoia (Ha mpuMepe MeTaHa, 3TUJIeHa, dTaHOJa, YKCYCHON KUCIOTHI. Mx
cocmas u xumudecxkoe cmpoenue. Knaccugurayusa opeanuueckux sewjecms. Ilonsitue o
OMOJIOTUYECKH Ba)XKHBIX BEIIECTBAX: KUpaX, OeyKax, yrieBoJax — M UX POJIU B KU3HU
yesioBeka. MamepuanvHoe eOUHCmME0 OpeaHuyecKux u Heop2aHuieckux coeOUuHeHull.

Kpemuuii, ero ¢usuyeckue u XUMHYECKHE CBOWCTBa (Ha TIpUMepe
B3aMMO/JICHCTBUS C METaJUIAMH U HEMETAJIAaMU), nojyuerue u npuMenenne. Coedunerus
KpemHus 8 npupoode. Obwue npeocmasnenuss 006 oxcuoe kpemuusa(lV) u kpemHuegot
kuciome. Cunukamol, pusuyeckue u Xumuieckue c8oUCmea, noayienue u npumMeHeHue 6
ObIMYy, NPOMBIUIEHHOCMU (8 MEOUYUHCKOU, IAEKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwmue cmpoumenvhvie mamepuanvl. Kepamukd, CMeKIO, UYemeHm, OemoH,
arcene3ooemoH. Ilpobaemsl 6e30nacHo20 UCNONBL30BAHUSL CIPOUMENbHBIX MAMEPUATLO8 8
NOBCEOHEBHOU HCUHUL.

XVWMHUYECKUA DKCIEPUMEHT: H3Y4YeHUE OOpa3I[0OB HEOPTraHMYECKUX BEIIECTB,
CBOWCTB COJISHOW KHCJIOTHI; IPOBEIACHUE KAYECTBEHHBIX PEAKLMN HA XJIOPUA-WOHBI U
HAOJNIOZICHUE TIPU3HAKOB WX TMPOTEKAHUS; OIBITH, OTpaxaromue Qundeckue wu
XAMHYECKHE CBOWCTBA TaJOT€HOB W WX COEAMHEHWH (BO3MOKHO HWCIIOIb30BaHHE
BHUJICOMATEPUATIOB);  O3HAKOMJIEHHE € 0Opa3uaMu  XJIOpUIOB  (TallOT€HUAOB);
O3HAKOMJICHHE C O0pa3lamMu cepbl U €€ COCAMHECHHSIMHU (BO3MOXKHO HCIIOJI30BAHUE
BUJIEOMATEPUAIOB); HAONIOJCHWE TIpolecca OOyrIMBaHUS caxapa TOJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOW KUCJIOTHI, U3yYCHUE XUMUYECKUX CBOMCTB pa30aBIICHHOM
CEpHOM KHUCJIOTHI, MPOBEACHNE KAaUeCTBEHHOW PEaKIuu Ha Cyab(aT-uoH u HabII0IeHNE
MpU3HaKa e€ MpOTEeKaHUs; 03HAKOMJIEHUE ¢ (PU3nUecKuMU CBOMCTBaMHU a3ota, ¢pochopa
U UX COEJIMHEHHM (BO3MOKHO MCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), 00pa3liaMi a30THBIX



1 QpocPopHbIX yI0OpEeHUil; MOJyYeHHEe aMMUaKa U U3y4YE€HHUE €ro CBOMCTB; MPOBEACHUE
KAUeCTBEHHBIX pEaKIMil Ha MOH aMMOHHUA U QocdaT-UOH U HU3yYEHUE NPHU3HAKOB HX
[IPOTEKAaHUsl, B3aUMOACHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTBl C MEIbIO
(BO3MOYKHO MCIIOJIB30BAHME BUAECOMATEPUATIOB); U3yYEHUE MOJEIEH KPUCTANIMYECKUX
pelmérok aiMasa, rpadura; 03HAKOMJIEHHE C IPOLECCOM aACcOpPOLMU PACTBOPEHHBIX
BELIECTB AaKTUBUPOBAHHBIM YIJIEM U  yCTPOMCTBOM NPOTHMBOrasa; MOJy4YEHUE
YIJIEKUCIIOr0 Ta3a W U3yYEHHE €ro CBOICTB; MPOBEIECHHE KAaYeCTBEHHBIX PEaKIUi Ha
KapOOHAT- U CWJIMKAT-UOHbI U M3yYE€HHE MPHU3HAKOB MX MPOTEKAHUSA; O3HAKOMJIEHUE C
MPOAYKUMENH CUIMKATHON MPOMBIIUIEHHOCTH; PEIICHHE 3KCIEPUMEHTAIBHBIX 3aJ1ay 10
Teme «BaxHele HeMeTamIbl U UX COSAUHEHUS».

MeTaJJIbI M UX COeTUHEHU S

OO6m1as xapakTepUCTUKA XUMHUUECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU MX
nosnoxxkeHus B Ilepuoanueckoil cucreme xumuueckux snemeHToB . Y. MenaeneeBa u
cTpoeHus aromoB. CTpoeHue MeTamioB. MeTauiMueckas CBSI3b M MeETajuIM4ecKas
KpUCTAJUIMYECKAasT PEHIETKa. OICKTPOXUMUUECKUM PpAd  HANPSIKEHUH METaJJIOB.
®u3nyeckue U XUMHUYECKHE CBOMCTBA META/UIOB (B3aMMOJIEMCTBHE C KHUCJIOPOJIOM,
BOAOM, KucimoTaMu). Obwue cnocobwvl nonyyenus memannos. llowsmue o Kopposuu
Memaiios, OCHO8Hble CnocoObl 3awumsl ux om kopposuu. Cniasel (cmaib, wyeyH,
O0PANIOMUHUU, OPOH3A) U UX NPUMEHEHUE 8 ObIMY U NPOMBIUAEHHOCTU.

[Ilesounble MeTaIbl: MojokeHue B Ilepuogmyeckoil cuUcTEME XHUMHUYECKUX
anemeHnToB [[. . MenneneeBa; ctpoerue atomoB. Haxoxaenue B ipupojie. Duznueckue
U XUMHUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCHIBI HATPHUS
u kanus. [[pumeHeHne menoYHbIX METAJIJIOB U UX COCIMHEHMUI.

[IlenoyHO3eMENBHBIE METAIUIBI MATHUM U KAJIBIUN: TTOJI0kKEHUE B [leprnoanueckoi
CUCTEME XUMHUYECKUX 351eMeHTOB [l. 1. MeHneneeBa; cTpoeHre NX aTOMOB; HAX0X/ICHUE
B npupoae. Ouznveckue W XUMHYECKHME CBOWCTBA MAarHus W Kajblusa. BaxuHeimue
COCMHEHUS KalbIlus (OKCHJ, TUIPOKCUI, COJH). JKécmrxocmb 60061 u cnocobvl eé
yCmpaHeHus.

AnoMUHMH: ToJiokeHue B [leppoanmdyeckoil cucteMe XUMHYECKHX AJIEMEHTOB/I.
N. MenpaeneeBa; cTpoeHrE aToMa; HaX0XJIeHUE B npupoae. Duznyeckue U XuMHYECKHE
CBOMCTBa aMfOMUHUA. AM(OTEpPHBIE CBOMCTBA OKCHIA W TUAPOKCH 1A ATFOMUHMS.

Keneszo: nonoxkenue B Ilepuognueckorl cHCTEME XUMHUYECKHX BJIEMEHTOB [l.
N. MenpaeneeBa; cTpoeHUE aTOMa; HaX0XJIeHUE B mpupoae. PU3ndecKue 1 XUMUYECKHUE
CBOMCTBa >keJjie3a (B3aMMOJEHUCTBHUE C METalJIaMHM, KUCJIOTaMU U cojiaMu). OKCHIBI,
ruapokcuasl u conu xenesa(ll) u xxeneza(lll): cocras, cBolicTBa U noryuenue.

XUMUYECKUN dKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMy METAaJVIOB U CIIaBOB, UX
(U3UYECKUMH CBOWCTBAMU; HM3Y4YCHHE PE3yJbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO
HCITOIb30BaHUE BUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCH/IA KAJIBIIUS H
HaTpusl C BOJOM (BO3MOKHO MCIIOJIb30BAHNE BUIEOMATEPHUAIIOB); NCCIICIOBAaHUE CBOMCTB
KECTKON BOJIBI, TpoOIlecca TOPEHHUs Kejie3a B KUCIOpPoJie (BO3MOXKHO HCMOJIb30BAHUE
BHICOMATEpPUAJIOB); MMPU3HAKOB MPOTEKAHNs KAUYECTBEHHBIX PEAKIIMM Ha MOHBI (MarHus,
KaJIbLIs, amoMuHus, uHKa, xene3a(ll) u xeneza(lll), menu(Il)); nabmonenue u



OINMCAaHUE MPOLECCOB OKPAIIMBAHMUA IUIAMEHUM HOHAMHU HATpUSA, KAIUA WU KajabLud
(BO3MO>KHO HCIOJIB30BaHUE BUACOMATEPHUAJIOB); UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUSA U TUAPOKCUIA LIMHKA; PELICHUE dKCIEPUMEHTAIBHBIX 3a1a4 110
TeMe «BakHelIme MeTalIbl U UX COCIUHCHUS.

Xumus u oKpysHcarouasn cpeoa

Hosvie mamepuanvlt u mexuonocuu. Bewecmea u mamepuaivl 8 NO8CeOHEGHOU
oHcusHu  uenosexa. Xumus u 300posve. bezonacmoe ucnonvzoganue eewecms u
Xumuyeckux peakyuti 8 oOwvimy. Ilepgas nomowp npu  XUMUYECKUX OHCO2AXU
ompasienusix. OCHOBbL 3IKOLO2UHECKOU epamMomuocmu. Xumuueckoe 3acps3HeHue
oKpydcarouyeli cpeodnl (npedenvras oonycmumas konyenmpayus eewpecms — I[1/[K). Ponb
XUMUU 8 PeUeHUU IKOIOSUYECKUX NPODIEM.

Ilpupoounvle ucmounuku y2ne6000p0008 (y2oib, NPUPOOHBIL 2a3, He@dmb),
NPOOYKMbL UX nepepadomKu, ux poiv 8 Oblmy U NPOMbIULIEHHOCHIU.

Xumuyeckuil IKCnepumMenm: uzyyeHue oopazyos Mamepuanlos (Cmekio, CHiaevl
Memanios, NOJUMepHble Mamepuaivl).

MexknpeaMeTHsbie CBA3U

Peanuzanmss MeXNpeaIMETHBIX CBSI3eH NpH HM3YyYeHWM XUMUUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOJIb30BaHNE KaK OOIINX €CTECTBCHHO-HAYYHBIX MMOHITHH, TaK
U TIOHSTUH, SBIAIONIMXCS CUCTEMHBIMHU JJIi OTHENBHBIX MPEIMETOB E€CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO61re ecTeCTBEHHO-HAaY4YHbIE TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuKalus, NEPUOJUYHOCTh, HAONIOJCHHE, OSKCIEPUMEHT,
MOJIETUPOBAHKUE, U3MEpPEHHE, MOJIEb, SBJICHHE, MApPHUKOBBIA 3(P(HEKT, TEXHOJIOTHS,
MaTepHaIbI.

®duznka: MaTepus, aToM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIHI,
PaANOaKTUBHOCTh, MOJIEKYJA, AIEKTPUUECKUHN 3apsij], MPOBOJHUKH, MOJIYIPOBOIHUKH,
TURIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTaJUIMUECKass pemeéTka, CIUIaBbl, (undeckue
BEITUYHMHBI, €IUHUIBI H3MEPEHHUsS, KOCMHUYECKOE TMPOCTPAHCTBO, IIJIAHETHI, 3BE3MHI,
Comnnre.

buonorusi: ¢otocunres, gpixanue, Ouocdepa, SKOCHCTEMA, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE TOPOJbI, TOJE3HBIE
MCKOIIaeMbIe, TOIIJTUBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TeMbI IPAKTUYECKUX PAdOT:
1. JlaGopatoproe oOopyaoBaHue W mTpueMbl oOpamieHuss ¢ HuM. [IpaBuma
6e3omacHoii paboThl B XUMUYECKOH 1a00paTopum.
2. OuucTKa 3arps3HCHHON TOBAPEHHOW COJIH.
3. [Ipu3Haku MpOTEKaHMSI XUMHUUECKUX PEAKITUN.
4. ITonyyeHue KUCIOPOaa U U3yYEHHUE €ro CBOMCTB.
5. Ilonyuenue Bogopoaa U U3yYEHUE €r0 CBOMCTB.



6. [IpuroroBiieHHEe PacTBOPOB C OMPENIETICHHOW MacCOBOW J0Jied PAaCTBOPEHHOTO
BELIECTBA.

/. Pemenue »SKCIepUMEHTANbHBIX 3a7ady 1o TeMe «OCHOBHBIE KIIacChl
HEOPTraHUYECKUX COCTUHEHUN».

8. Peakuuu nonHoro oomeHa.

9. KauecTBeHHbIE peaklMy HA HOHBI B PACTBOPE.

10. TlonyueHne aMMHaKka U U3y4Y€HHUE €ro CBOMCTB.

11. TlonyuyeHue yriaekucaoro ra3a u U3y4yeHue ero CBOMCTB.

12. Pemenue sxcriepuMeHTaNbHBIX 3a1a4 1o TeMe «Hemeramst IV — VI rpynn u
UX COCIUHCHUM).

13. Pemienue skciepuMeHTaIbHBIX 3a/1a4 0 TeMe «MeTalljIbl U UX COSAUHEHUS».

[Ipu mnpoBeneHUM TMNPAKTUYECKOW pPAOOTHI KaXIblii €€ JTam BBIMOJHACTCS

oOyuaromumucs ¢ 3[IP Bmecte ¢ yuurtelneM W MoA €ro pykoBojactBoM. Ha mocke
00s3aTENIbHO BBIBEIIMBAIOTCS NPaBWJIa TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOIIUE
JaHHOMY BUAY paOOThl, JaeTcs MpaBWIbHAs 3amuch (OPMYNIT U YKa3bIBAaeTCs IEJb
npoBesieHus padoThl. [Ipn HEOOXOIUMOCTH 1aeTCs BU3YyaIbHBINA alTOPUTM BBITTOJIHEHHUS
3a/laHusg. ITO CIMOCOOCTBYET OCO3HAHHUIO OOYYAIOUIMMUCS BBITIOJHIEMBIX ACHCTBUN U
MOJIYYEHHOT'0 pe3yJbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIBI 10 XUMUH

JIiss opraHW3aliii TPOBEPKH, y4eTa W KOHTPOJS 3HAHWH OOydJaromuxcs II0
peaMETy TPEeIyCMOTPEHBI KOHTPOJIbHBIE pa0OThI, CAMOCTOSITEIIbHBIE pa0OThI, 3a4€ThI,
npakTHudeckue padoTel, TecTupoBaHue. OJHUM M3 METOJOB KOHTPOJIS PE3yJIbTaTOB
oOyueHust oOyuarommxcs ¢ 3[IP sBisieTcss METOJ IMONMBApUATHBHOTO JKCIpECcC-
TECTHPOBAHMSI C KOHCTPYUPYEMBIMH OTBETaMH. Ero OTIMYHATEIHHBIMU YEPTaMHU
SIBIISIFOTCSI OTIEPATUBHOCTb, BBICOKAsI CTENICHb MHIANBUYaTH3aIMH 3HAHUH, CDaBHUTEIHHO
MaJible 3aTpaThl BpEMEHH U TPY/Ia Ha IPOBEPKY OTBETOB 00 YJAIOIUXCS.

Hnst oOydaromuxcsi ¢ 3[IP Bo3MOkHO H3MeHEHHE (OPMYIMPOBKH 3aJaHUN Ha
«TIOIIIarOBYIOY», aJanTalys IpeaaraeMoro o0y4aromeMycsi TECTOBOTO (KOHTPOJIBHO-
OIICHOYHOT0) MaTepHalia: HCIIOJb30BAHWE YCTHBIX W TMHCHBMEHHBIX WHCTPYKIIHH,
VIOPOIIEHUE IJIUHHBIX CIOXKHBIX (POPMYIUPOBOK HHCTPYKIIMMA, PEIICHHE C OMOPOM Ha
anropuT™M, 0Opasell, UCIIOIb30BaHKUE CIIPABOYHOU HH(POPMAITUH.

KoHTpoJibHBbIEe padoThI 0 TEMaM

B paboueit mporpaMmme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Konmponenass paboma Ne 1. IlepBoHayandbHblE XUMHUYECKHE TIOHSTHS.
XVWMHUYECKHE ITIEMEHTHI. XUMHUYECKHEe ()OPMYITBI U YPABHCHHUS.

Koumponvuas paboma Ne 2. Tlepnonuueckasi cucTeMa XUMHUYECKUX IJIEMEHTOB
J.1. Menneneera. CTpoeHHe aToma.

Koumponvuas paboma Ne 3. Xumudeckas CBS3b.

Konmponvnas paboma Ne 4. Kucnopon. Okcunbl. I'openne. Bogopoa. Kucnorsr.
Comnn.



Konmponvuas paboma Ne 5. O60011eHrE CBEACHUN 0 BaXKHEHIIIUX Kjaccax
HEOPTaHUYECKUX COCTUHEHUH.

Konmponvuas paboma Ne 6. DnekTponuTHYeCcKasi AUCCOIUAIIUS.

Konmponvuas paboma Ne 7. Hemetannsl.

Konmponvuas paboma Ne 8. Metaibi.

Koumponvuas paboma Ne 9. ItoroBast paboTta 3a Kypc HEOPraHU4eCKON XUMHUHU.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI' O IIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHIA

B nmenom pesynbrathl ocBoeHHs obOydwarommmucs ¢ 3IIP yuebHOoro mpemmera
«XHUMHUS» JTOJDKHBI COBIIAJIaTh C Pe3yJbTaTaMy MPUMEPHON pabodeil mporpaMMbl
OCHOBHOT0 00111eT0 0Opa3zoBaHusi. Hanbonee 3HaAYMMBIMU SIBIISTFOTCS :

JIMUHOCTHBLIE PE3YJIBTATBDI:

MOTHBAIIMS K 00YUCHHIO U 1IeJICHANPABICHHOMN MT03HABATEIHHOM JIESATEILHOCTH;

yYCTAaHOBKA Ha OCMBICJICHUE JIMYHOTO OIbITA, HAOIIOJICHUN 32 XUMUUECKUMU
AKCIIEpPUMEHTAMM;

OpUEHTAIMsl Ha TpaBWIa HWHIUBUAYAJIBHOTO U KOJUIEKTUBHOTO O€30MaCcHOTO
MOBEJICHUS MPU B3aUMOJIECTBUM C XUMUUYECKUMHU BEIIECTBAMU U COCAUHECHUSIMU;

IpaKTUUECKOe M3ydeHue mpodeccuii U Tpyaa pa3IudHOro poja, B TOM YHCIe Ha
OCHOBE TIPUMEHEHUs] HM3y4aeMOTo TMPEIMETHOrO0 3HaHus (Hampumep, JabOpaHT
XUMHUYECKOTO aHaJn3a);

YBOKEHUE K TPYY U pe3yJibTaTaM TPYJIOBOU JI€STEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHHUIO JAJbHEHIIECH WHIUBUIYAIBHOU
TPacKTOpUU OOpa30BaHUS HAa OCHOBE OPUEHTUPOBKHM B Mupe Tmpodeccuii u
npodecCHOHaTBHBIX MPEAMOYTEHUH, YBAXKUTEIHBHOTO OTHOIICHUS K TPYY;

OCO3HAHUE CBOET0 MOBEJCHUS C TOYKH 3PEHUS OMACHOCTH MM 0€30MacHOCTH IS
ce0st WU IS OKPYXKAIOIIHX;

OCHOBBI 3KOJIOTMYECKOW KYJBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
AKOJIOTHYECKOTO MBINUICHUS, MPUOOPETCHUE OIBbITA IKOJIOTHYECKH OPHEHTHPOBAHHOU
MPAKTUYECKOM JICATEIIbHOCTHU B )KU3HEHHBIX CUTYalIHsX;

OCO3HAHHE TIOCIICJICTBUH W HENPHATHE BPEIHBIX MPHUBBIUCK (yIMOTpeOIcHUs
aJIKOTOJIsI, HApKOTUKOB, KYpPEHHUsS) W HHBIX (GopM Bpemaa i (QU3AYECKOro u
MICUXUYECKOTO 310POBBSI;

MPUHSTHE PEIICHUM B )KU3HCHHON CUTYAIlMM HAa OCHOBE MEPEHOCA MOJYYEHHBIX B
X0J1e 00yUYeHHs 3HAaHUK B aKTYaJbHYIO CUTYAIIMIO, BOCIIOIHATH JePuIuT nHpopManmu;

TOTOBHOCTh OTOMpPaTh M MCIOJIB30BaTh HY)KHYIO HH(POPMAITHIO B COOTBETCTBHUU C
KOHTEKCTOM KMU3HEHHOUW CUTYAaIlHH.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ognaoenue YHUGEPCAIbHbIMU y‘teﬁﬂblMu NO3HABAMEJIbHBIMU OCUCMBUAMU:



BBISIBJIATH PUYUHBI U CJIEACTBUS MPOCTHIX XUMUUECKUX SIBIICHUI;

OCYIIECTBIISITH CPaBHEHUE, KIACCUPUKAIINIO XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHUSIM M KPUTEPUSM JJI YKa3aHHBIX JIOTHYECKUX OTIepaIuii;

CTPOUTH JIOTUYECKOE CYXICHHUE TOCIIE MPEABAPUTEIHLHOTO aHaN3a, BKIIOYAIOIIEe
YCTaHOBJICHUE MPUYUHHO-CJICJCTBEHHBIX CBSI3EH;

BBISIBIIATH AeUIMUTH HWH(POpMAIMKM, JaHHBIX, HEOOXOAUMBIX [Jisi pEIICHUs
MOCTABJIICHHOM 3a/1a4H;
mp.);
npeoOpa3oBeIBaTh MHGOPMAIIMIO U3 OJHOTO BUJA B Apyrou (Tabiuily B TEKCT U

CO03/1aBaTh, MPUMEHSTh U IPEOOPA30BBIBATh 3HAKU U CUMBOJIBI, MOJEIN U CXEMBbI
JUTSL pelIeHus] yueOHBIX U MTO3HABATEIbHBIX 33/1a4 ¢ MOMOIIBIO M1e/1arora;

C MOMOIIBIO TeJIarora MPOBOAUTH XUMUYECKUM OTBIT, HECIOKHBIM AKCIIEPUMEHT,
JUTISl YCTAHOBJICHUSI OCOOCHHOCTEW 00bEeKTa U3YUECHUS, IPUUYNHHO-CIIEJICTBEHHBIX CBsI3EH
U 3aBUCUMOCTEH 0OBEKTOB MEXITY COOOI;

C TOMOIIBI0 TeJarora WJIM CaMOCTOSITENIbHO (GopMyaupoBaTh OOOOIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOTO HAOIIOICHHUS, OTIbITA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE XMMHUUYECKHX TMPOLECCOB M  MX
MOCJIEICTBUS;

UCKaTh WU OTOMpaTh WH(OPMAIUIO WU JIaHHBIE W3 HWCTOYHUKOB C Yy4e€TOM
NPEeIJIOKEHHON yueOHOM 3a1auu U 3aIaHHBIX KPUTEPHUEB.

Osnaodenue ynugepcanpHbIMU y4eOHBIMU KOMMYHUKAMUBGHBIMU OCUICIMGUAMU:

OpraHU30BbIBaTh y4eOHOE B3aUMOJICHCTBUE B rpyIie (onpeaeisTh OOUIue e,
pacrpenensTh poiu, JOTOBAPUBATHCS APYT C IPYTrOM U T. I1.).

C MOMOUIBI0 NEAArora WM CaMOCTOSITEIbHO COCTaBIIATh YCTHBIE U MUCHMEHHbBIE
TEKCTbl C HCIOJb30BAHUEM WILTIOCTPATUBHBIX MAaTE€pUaoOB ISl BBICTYIUIEHUS MEpeN
ayJIUTOPUEH;

OpraHU30BbIBAaTh y4e€OHOE COTPYAHMYECTBO U COBMECTHYIO JEATEIBHOCTH C
yUUTEJIEM M CBEPCTHUKAMH; padOTaTh WHIMBHIYAJIbHO W B TPYIIE: HAXOIUTh 0OIIee
pelieHre W pas3pemarth KOHMIUKTHI Ha OCHOBE COTJIACOBAHMS TO3MIMK U ydera
UHTEPECOB; (GOPMYIHPOBATH, APTYMEHTUPOBATH U OTCTABATh CBOE MHEHHUE;

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOUIUI MPOAYKT, IPUHUMAThH U Pa3JeisaTh
OTBETCTBEHHOCTH U MPOSBIISITh TOTOBHOCTh K IPEIOCTABICHUIO OTYETA MIEPE TPYIIION.

Osnadenue ynugepcanbHoIMu Y4eOHBIMU PECYIAMUCHBIMU 0ClICHEUAMU:

oOHapyXuBaTh ¥ (POPMYIHPOBATH YUEOHYIO MpOOJIEMy, OMPEAeNsiTh Ieb
y4eOHOM TeATSITHLHOCTH;

BJIAJ€Th OCHOBAaMHM CaMOKOHTPOJISI, CaMOOLIEHKH, TMPUHATHS PEHICHUH U
OCYIIIECTBJICHHS] OCO3HAHHOTO BHIOOpA B y4eOHOM M TIO3HABATEIHHOM JIEATEITLHOCTH,

COOTHOCUTh CBOM JCHCTBUSI C IUIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEHM JAESATEIbHOCTH B MPOLECCE AOCTHXKEHHUS pe3yJibTaTra, OMNpPENeliTh
CIOCOOBI ICHCTBHUI B paMKax MPEIOKEHHBIX YCIOBHIA U TpeOOBaHUN, KOPPEKTUPOBATH
CBOH JICVCTBHS B COOTBETCTBUU C U3MEHSIOLICHCS CUTYyallUEH;

JaBaTh aJICKBAaTHYIO OLEHKY CUTyallUM W Tpejjiaratb IUJIaH €€ HM3MEHEHUS;

MpEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEIICHUN y4eOHOU
3a/1a4u;



MOHUMAaTh NPUYMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblid pe3yibTaT
NEeSATENbHOCTH, OINPEAENSITh MO3UTHUBHbIE H3MEHEHUS W HallpaBlCHUs, TpeOyrolue
nanbHeuen padboTsl;

OCO3HAaHHO OTHOCUTBCS K APYrOMY YEJIOBEKY, €0 MHEHHUIO.

NPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHbIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTENbHOIO COJIEP KAHMS,
YCTAHOBJIEHHOTO JIaHHOM MpUMEpHOM paboyeil MmporpamMmoi, BBIAEISAIOT: Hay4HbIE
3HaHUS, YMEHHUS U CHOCOOBI JMEUCTBUH, crielu(pUUYecKue sl y4eOHOro npeamMera
«XUMUA», BUABI IEITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €T0 MHTEPIIPETALIUM,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHUSIX:

® [IPEACTABICHUE O 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJIECHUWA MPUPOJBI,

NOHUMaHHEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JiacTu

COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPAKTHUECKOM

JEeSITEIbHOCTH YeJIOBEKa B YCIOBUSX COBPEMEHHOI'O 00I11€CTBA; TOHMMAaHNUE MECTa

XUMUHU CPEIU IPYTUX €CTECTBEHHBIX HAYK;

® BJIQJICHHE OCHOBAaMHU NOHITUIHOTO anmnapaTa 1 CHMBOJIMUECKOTO SI3bIKa XUMHH TS
cocTaBlieHUs (OpMysT HEOPraHWYECKUX BEUIECTB, YPaBHEHUNW XUMHYECKUX
peakiuii (c Omopod Ha aJrOpUTM YYEOHBIX JEHCTBHI); BJIaJICHUE OCHOBAMU
xumuueckoit HomeHknatypsl (IUPAC u TpuBHaibHON) U YMEHHE HCIIOJIb30BaTh €&

JUISL pelieHus] yueOHO-TI03HABATENbHBIX 3a7a4 C IMOMOIIBIO YUHUTENS; yYMEHHE

UCIIOJIb30BaTh MOJENU [JIsi OOBSACHEHHS] CTPOEHUS AaTOMOB M MOJEKYJI IO

aITOPUTMY C OIIOPOU Ha ONpEIETICHNUS;

® [IPEACTABJICHUE O CHCTEME XMMUYECKUX 3HAHWI U YyMEHUE C MOMOIIBIO YUUTEIS

OPUMEHATh CHCTEMY XUMHUYECKUX 3HAHUWU ISl YCTAHOBJIEHHS B3aMMOCBS3EU

MEXIy U3YYEHHbIM MaTe€puajioM U MpHU MOJYYEHHH HOBBIX 3HAHWH, a TaKXKe B

IpoIlecce BBIMOJTHEHUST YYeOHBIX 3aJaHuii ¥ Tpu padboTe ¢ HCTOYHUKAMHU

XUMHYECKOW MH(OpMaIUu, KOTOpast BKIIOYAET:

BOXHEUILINE XUMHUYECKUE TOHSATUA: XUMHUUYECKUU DSJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE€ U CJOKHOE BEIIECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMECH,
OTHOCHUTEIIBHBIE aTOMHAas M MOJIEKYJSIpHAsi MAacChl, KOJWYECTBO BEILECTBA, MOJb,
MOJISIpHasi Macca, MOJISIpHBIA 00beM, OKCHJA, KUCJIOTa, OCHOBAaHHUE, COJb (CperHss),
XUMHUYECKasi peakuus, peakUMu COCJUHEHMs, PpEaKUUu pas3IoKEHUs, pEaKUuu
3aMEIIeHUs], peaKIui 0OMeHa, TeTUIOBON A (EeKT peaknuu, dK30- U IHAOTCPMUUECKUE
peaKiuu, pacTBOP, MAccoBas JOJA XMMHUYECKOrO JIEMEHTa B COCIMHEHUH, MacCOBasd
JI0JIs1 ¥ IPOLICHTHAs! KOHLEHTPALMs BEIIECTBA B PACTBOPE, AP0 aTOMA, JJIEKTPUYECKHUM
ClIOil aroma, aTOMHas OpOMTalb, PaJWyC aroma, BaJ€HTHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKask CBs3b, JJIEKTPOOTPULATEIBHOCTD, MOJSPHAs M HEMOISApHAs KOBAJEHTHAas
CBsI3b, MOHHAs CBS3b, METAJUIMUECKas CBA3b, KPUCTAUIMYECKAs peuieTka (aromHasd,
WOHHAs, METaJUINYeCKas, MOJIEKYJSpHas), WOH, KAaTHOH, AHWOH, 3JIEKTPOJUT U HE
ANEKTPOJIUT,  DJIEKTPOJIUTHYECKAass JUCCOLMALMSA, pEaKkIUu HOHHOro oOMeHa,
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIE  PEAaKLUH, OKUCIUTENb W  BOCCTAaHOBUTEID,
OKHUCJICHHE W BOCCTAHOBJIEHUE, 3JIEKTPOJIU3, XUMHUYECKOE paBHOBEcCHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUH, CKOPOCTh XUMHUYECKOM pPEaKUWH, KaTaau3aTrop, MNpeleiabHO
nonyctumast konteHtpanus (I11K), koppo3us Metanios, CrjiaBbl;



OCHOBOIIOJIArarIINe 3aKOHBI XUMHUU: 3aKOH COXpaHeHUs Macchl, [lepuoanueckuii
3akoH J[. 1. MeHneneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaapo;

TEOPUU XHUMHUHU: ATOMHO-MOJIEKYJISIDHAA TEOpPHs, TEOPUS DIICKTPOIUTUYECKOU
JIMCCOLIMAIIAN, 4 TAKXKE MPEICTABICHHUS O HAYYHBIX METOJaX IMO3HAHUS, B TOM YHUCIIE



AKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJAaX MCCIETOBAHUS BEUIECTB U U3YyUCHUS
XUMHUYECKUX PEAKIUN;

® [IpEJCTaBICHUE O MEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(pamuyc aTtoma, HJIEKTPOOTPULIATENIBHOCTH), MPOCTHIX U CIIOKHBIX BEIIECTB OT
MOJIOXKEHUS AJIeMeHTOB B [lepuoandeckoit cuctemMe (B MaJibIX Mepruoax U riIaBHBIX
NOATPYNINAax) W SJIEKTPOHHOIO CTPOCHUS aToMa; YMEHHE OOBSCHSITH CBI3b
MOJIOKEHUsT ~ dyeMeHTa B llepuoguyeckom  cucTemMe € YHUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsjl
saapa, oOIIee YUCIO  JJIEKTPOHOB), paclpeqeseHueM  JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX TPEX MEPHOJOB, KalUsi U KaJbIus;
KIacCU(PUIIUPOBATh XUMHUUYECKHE DJIEMEHThI C OINOpOM Ha OMNpeaesICHUs
bu3uYecKoro cMbiciia MUGPOBBIX JAHHBIX MEPUOIUYECKON TaOIUIIBL;

® yMEHHE KJIACCU(PUIIUPOBATH XUMUUYECKHUE IIIEMEHThI, HEOPraHUYECKHE BEIIECTBA U
XUMUYECKHE PEaKIMU C OMOPON Ha CXEMBbI; ONpPEesaTh BAJICHTHOCTh U CTEICHb
OKHCJIEHUSI XHMHYECKUX DJIEMEHTOB, BHJI XUMHUYECKOM CBS3M U  THII
KPUCTAJUTMYECKON CTPYKTYPhl B COCIMHEHUAX, 3apsij HWOHA, XapakTep Cpeibl B
BOJHBIX PaCTBOpax BEIIECTB (KUCIIOT, OCHOBaHUH ), OKHUCIIUTEIh U BOCCTAHOBUTEH
10 AJITOPUTMY YUEOHBIX JEHCTBUM;

® yMEHHE XapaKTEepPHU30BaTh C OMOPOM Ha cxeMy (GU3UYECKUE U XUMUYECKHE
CBOICTBA MPOCTHIX BEUIECTB (KUCIOPOI, 030H, BOJOPO, IpaduT, aamas, KpeMHUH,
asor, ¢hocdop, cepa, XJI0p, HATPUN, KAIUM, MarHUW, KaJIBIUH, ATFOMAHAN, KEIe30)
U CJIOXHBIX BEHIECTB, B TOM YHCJIE HX BOJHBIX PacTBOpPOB (BOoAa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOAOPOA, OKCUABI M runpokcuabl meramios I - 1A rpynm,
amomunns, meau (I1), nmuka, skenesa (I u III), okcuaer yrmepoga (II u 1V),
kpemuus (IV), azora u pocdopa (III u V), cepur (IV u VI), cepuucras, cepHas,
a30TUCTasi, a3oTHas, QocdopHas, yroiabHas, KpeMHHEBasi KHCIOTa U UX COJIH);
ONMMCHIBATh C ONOPOM Ha IJIaH W KJFOUEBBIE CJIOBA; YMEHHE MPOrHO3UPOBATH U
XapaKTEepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
1OCJI€ MPEIBAPUTEILHOIO aHalii3a MOJl PYKOBOJACTBOM IEAarora, NpuMEHEHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOICTB, BO3MOXXHOCTb IMPOTEKAHUS XUMUYECKUX
OpEBpallcHUd B pa3IMYHBIX YCIOBHUSAX, BIUSHUE BEUIECTB W XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLIYIO PUPOJHYIO CPEAY;

® YMEHHE COCTaBISATh MO O0Opa3ily, CXeMme, aJrOpUTMy YYE€OHBIX JIEWCTBHIA
MOJIEKYJISIDHBIE M MOHHBIE YPaBHEHUS peakiuil (B TOM YHCIE€ PeaklHil HOHHOTO
oOME€Ha W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINH), WILUTIOCTPUPYIOITUX
XAMHYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB / TPYMI HEOPTaHWYECKUX BEIIECTB, a
TaK)Ke MOJTBEPKIAIOIINX T€HETHUYECKYIO B3AUMOCBS3b MEXKy HUMU;

® YyMEHUE BBIYUCIATH OTHOCHUTEIIbHYI0 MOJIEKYISIPHYI0O M MOJISIPHYIO MAaccChl
BEILECTB, MACCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa B COEIUHEHUH, MAaCCOBYIO
JIOJTI0 BEIIIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA M €ro Maccy, 00bhEM Ta3oB ¢
ornopoil Ha oOmwue ¢GOopMyJbl; YMEHHE MPOBOJUTH PACUEThl MO YpPaBHEHUSM
XUMUYECKUX PEaKIuid U HaXOJUTh KOJHUYECTBO BEIIECTBAa, OOBEM U Maccy
peareHTOB WM MPOAYKTOB PEaKlUHU C OMOpOil Ha oOpaszell, aJropuT™M yueOHBIX
JICUCTBUH;



® BJa/ICHHE OCHOBHBIMU METOJAaMU HAYYHOr'O MO3HAHUs (HaOII0AEHUE, U3MEPEHHE,

AKCIIEPUMEHT, MOJEIUPOBAHNE) MPHU U3YUEHUHU BEIIECTB U XUMUYECKUX SIBICHUIA

C OIOPO Ha aNTrOPUTM Y4eOHBIX AEUCTBUI; yMEHUE CPOPMYIHPOBATH MPOOIEMY

U MPEUIOKUTH ITyTH €€ PEIICHMsI C TIOMOILBIO NIeJjarora; 3HaHUEe OCHOB 0€30MacHOM

paboThl ¢ XMMUYECKMMHU BEIECTBAMH, XMMHUUYECKOM MOCYJO0M U JaOOpaTOPHBIM

000pyI0BaHUEM;

® HaJIMYME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYILECTBIICHUS CIEAYIOIINX

XUMHYECKUX IKCIIEPUMEHTOB O]l PyKOBOJCTBOM YUHUTEINS C 00OCYKICHUEM IIaHa

paboThl WJIK COCTABICHUEM TaOIHIIbI:

U3y4YeHHe U onucaHue (U3MUYeCKUX CBOWCTB BEILIECTB;

03HAaKOMJICHHE C (U3UYECKUMHU U XUMUYECKUMHU SIBIICHUSIMU;

OTIBITHI, WIUTFOCTPUPYIOIINE TPU3HAKY MPOTEKAHUS XUMUUYECKUX PEaKIUii;

U3y4eHHE CIIOCOOOB pa3eieHus] CMeceH;

NOJIy4€HHUE KUCIIOPO/ia U U3YUYEHHE €r0 CBOMCTB;

MOJIyY€HHE BOJOPOa U U3yUYEHHUE €r0 CBOUCTB;

MOJIyY€HHE YTIIEKUCIIOTO Ta3a U U3Y4YeHHE €r0 CBOMCTB;

MOJIy4eHHE aMMHaKa U U3y4eHHE €r0 CBOWCTB;

IPUTOTOBJIEHHUE PACTBOPOB C OMpPEIEIEHHON MAacCOBOM J10JIe PaCTBOPEHHOTO
BEIIECTBA;

UCCJIEIOBAHWE M OINHMCAHHE CBOMCTB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB;

NpUMEeHEeHHEe UHANKATOPOB (JTakMyca, METHWJIOpaHwxa u ¢deHondTranenta) mis
OTIpEJICIICHHSI XapaKTepa Cpe/ibl B pacTBOpaxX KUCIOT U IIEJ0oUeH;

U3y4YeHHE B3aUMOJEHCTBUSA KHUCJIOT C MeETa/llaMHU, OKCHUIAaMU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4€HUE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHE OJTHOTO METaJljIa IPYTUM U3 PACTBOPA COJIH;

uccienoBanrie aM()OTEepHBIX CBOMCTB TUIPOKCUIOB aTFOMUHHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTANbHBIX 3a7a4y 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPraHMYECKUX COCTMHEHUI;

pelIeHrne  3KCIEPUMEHTANIBHBIX  3aJady 10 TeMe  «IEeKTPOJUTUYECKAs
JUCCOLIMALIMSIY;

pEIIeHNe IKCIEPUMEHTANBHBIX 3a/1ad Mo Teme «BaxkHeillmme HeMeTalIbl U UX
COEIMHEHHUSI»;

pElIeHNe SKCIIEPUMEHTANBHBIX 3a/1ad 10 TeMe «BakHehIe MeTaibl U uX
COEIMHEHHUSI»;

XUMHYECKUE IKCTIEPUMEHTHI, WJUTFOCTPHUPYIONTUE MTPU3HAKU MTPOTEKAHUS PEaKIIUA
MOHHOTO OOMEHa;

KauyeCTBEHHBIE PEaKIIUU Ha PUCYTCTBYIONINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHU/I-
, Opomu-, noaua-, cyiabdat-, pocdar-, KapOOHAT-, CHIHKAT-AHNOHBI, THIPOKCHI-HOHBI,
KaTHOHBI aMMOHWUS, MarHus, KaJIbIUs, aJTIOMUHHUS, xKee3a (2+) mwkenesa (3+), menun (2+),
IIUHKA;

YMEHUE TPEACTABISITH PE3YNbTaThl JKCIEpPUMEHTa B (GopMe BBIBOJIOB,
JI0Ka3aTeIbCTB, TPA(UKOB U TAOJHI] U BBISBIISITH SMIIMPUICCKIE 3aKOHOMEPHOCTH;



e BJaJICHHE MpaBUIaMU 0€30IaCHOr0 OOpPAILEHUS C BEIIECTBAMH, HUCIOIb3YEMBIMU
B TMOBCEIHEBHOM W3HM, a TAKXKE MPAaBUJIAMH MOBEJEHUSA B LENISIX COEpEKEHHUS
3I0pOBbsSI U OKpYXAaloLeld MNPUPOIHON Cpelbl; MOHMMAaHUE Bpena (OMacHOCTH)
BO3/ICHCTBUS Ha KUBbIE OPTaHU3MBbI OIPEAEIECHHBIX BELIECTB, a TAKXKE CIIOCOO0B
YMEHBIICHUs] W MPEJOTBPALEHUS HMX BPEIHOIO BO3ACHCTBUSA; MOHMMAaHHE
3HAYEHUS KUPOB, OEIKOB, YIIIEBOIOB AJI OPraHU3Ma YeJIOBEKa;

® BJAJICHWE OCHOBAMU XUMHUYECKOM TIpPAaMOTHOCTH, BKJIOUYAIOIIEH yMEHHE
NPAaBWIbHO HCIOJIb30BaTh W3YUYEHHBIE BEIIECTBA M Marepuaibl (B TOM YHUCIE,
MUHEpaJIbHbIE YAOOpEHUs, METAJUIbl W CIUIABbl, MPOAYKTHI IepepaboTKH
IPUPOJAHBIX HCTOYHUKOB YTJIEBOJOPOAOB (YIJsi, MPUPOJIHOTO ra3a, HeTu) B OBITY,
CEJIbCKOM  XO3fiCTBE, Ha MPOU3BOJACTBE; YMEHHE TMPUBOAUTH MPUMEPHI
PAaBWIBHOTO UCIIOIB30BaHUS U3YyYEHHBIX BEIIECTB U MaTEPHAJIOB;

® YMEHHME YCTAHABJIMBATH CBSI3M MEXAY pEalbHO HAOIIOAaeMbIMH XUMHUYECKUMU
SABJICHUSIMHU U TPOLECCAMU, MPOUCXOASIIMMHU B MaKpO- U MUKPOMHPE, OOBSCHATD
IPUYMHBI MHOTOOOpa3us BEIIECTB; YMEHUE MUHTETPUPOBATH XUMUYECKUE 3HAHUSA
CO 3HAHUSIMU JPYTUX YU€OHBIX MPEAMETOB C TOMOUIBIO MEarora;

e mpenacraBiieHne o cdepax NpodecCHOHATBHON AESTENBHOCTH, CBSI3aHHBIX C
XUMHEH M COBPEMEHHBIMH TEXHOJIOTHSIMUA, OCHOBAHHBIMM Ha JIOCTHKCHHUSIX
XUMHYECKOM HAyK{; HaJIM4Me OMbITa pabOThl C Pa3IUYHBIMU HCTOYHUKAMHU
uHbpopMallMK 1O XMMHHM  (HAyYHO-TIONMYJSIpHAsl — JIUTEparypa, CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI) C ONMOPON Ha aJTOPUTM: YMEHUE OOBEKTHUBHO
OLIEHHMBaTh MH(QOpPMAIMI0 O BEIIECTBAX, WX MPEBPALIEHUSAX U MNPAKTUIECKOM
IPUMCECHECHHH.

TpeOoBaHusi K MpeAMETHBIM Ppe3yJbTaTaM OCBOCHHSI Y4eOHOro mpeaMeTa
«Xumus», pacnpeaejaeHHbie M0 roaaM o0yueHus

PesynpraTel mo romam GOpMYIHMpPYIOTCS MO TPHHIMIY J00aBIECHUS HOBBIX
pEe3yabTaTOB OT To/la K TOJly, YK€ Ha3BaHHbIE B MPEIBIAYIIMX TOJax MO3UIUH, KAK
IPaBUJIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3YIbTAThl OUYEPEAHOTO roaa
0 YMOJTYaHUIO BKIIIOYAOT PE3YIbTAThl IPEABIIYIINX JIET).

8 KUIIACC

pPacKpbIBaThb CMBIC OCHOBHBIX XHMHUYECKHX TIOHSTHUH: aToM, MOJIEKYIa,
XUMUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BELIECTBO, CMECh (OAHOPOAHAS U
HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCUTEIIbHAsI aTOMHAas W MOJEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 1OJIsl XUMUYECKOTO AJIEMEHTa
B COCAMHEHUH, MOJSIpHBIA  00BEM, OKCHH, KHCIOTa, OCHOBAaHHWE, COJb,
2NIeKMPOOMPUYAMENbHOCMbS,  CTEIIEHh  OKHMCIEHHS,  XMMHMYECKas  peaKimus,
KJaccupuKanusl peakUuHil: peakluu COCIMHEHUS, PEaKUUU pa3JI0KEHUs, pEeaKIuu
3aMelIeHus, peakliui 0OMEeHa, 3K30- U DHAOTEPMUUYECKHUE PEAKIUU; Mmeniosou 3¢ ghexm
peakyuu, SIpO aroMa, FJIEKTPOHHBIM CION aToMa, aTOMHas OpOUTallb, pPaguyc aToMma,
XUMUYECKasi CBSA3b, MOJISIPHAS W HEMOJISIpHAs KOBAJEHTHAas CBsI3b, MOHHAs CBSI3b, WOH,

2 3,[[6CB " ajie€ KypCuBOM 0003HaYaIOTCSA IUTAHUPYEMBIC MMPECAMETHBIC PE3YyJIIbTAThbl, KOTOPBIC MOT'YT OBITH IIOTCHIMAJIBHO
JAOCTUTHYThI O6y‘laIOIIII/IMC$I C 3HP, HO HE SIBIISIOTCS 00s3aTCIbHBIMU.



KaTHUOH, aHWOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOLIEHTHAsT KOHIICHTpAIus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. m. 1) u
MPUMEHSATH 3TU MOHATHS IIPU OMUCAHWUU BEILIECTB U UX MPEBPALICHUI;

UCIIOJIB30BaTh XMUMHUYECKYI0 CHUMBOJIUKY JJIsI COCTaBJeHUST (DOpMysn BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX PEAKIIUH, DIEKTPOHHOTO OallaHca;

OTPENIENATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTCTICHb
OKHCJICHUS 2JIEMEHTOB B OWMHApPHBIX COCIMHEHUSX C OMOPOW Ha OMpeJeseHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; MPUHAMJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIaccy
coeMHeHUN 10 (opMysiaM; BHJ XUMHUYECKOM CBs3U (KOBAJICHTHasT M HOHHAs) B
HEOPraHUYECKUX COCJIMHECHUSAX;

UMETh TMPEJICTABICHUE O CHUCTEME XUMHYECKUX 3HAHUW, YMETh C MOMOIIbIO
YUUTENS MPUMEHSITh CUCTEMY XMMHUYECKUX 3HAHWH, NJIS YCTAHOBIICHUS B3aUMOCBA3U
MEXy U3YYEeHHBIM MAaTEpUAJIOM U MPU MOJYYECHUU HOBBIX 3HAHUH, a TaKXkKe MpHu padboTte
C WCTOYHUKAMHU XuMHYeckod wuHpopmanun. OpUEHTUPOBATHCS B TMOHATUSIX U
OTIepUPOBaTh MU Ha 6A30BOM YPOBHE, PUMEHSTH MPH BBHIMIOJHEHUH YU€OHBIX 3a/IaHUI
U PEIICHUHM PacUYEeTHBIX 3aJad C OTMOPON Ha aJrOpUTM y4eOHBIX JNEHWCTBHI M3yUYCHHBIC
3aKOHBI M TEOPUM: 3aKOH COXpaHeHHs Macchl, [lepuonnueckuii 3axkon .M. Menneneena,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOTQApPO; aTOMHO-MOJICKYJApHAsi TEOpHS.
CooTHOCUTH 0003HAYEHHS, KOTOpble uMeroTcst B Taomuie «llepuognyeckas cucrema
XUMUYecKuX nnemMeHToB /. 1. MeHieneeBay ¢ YMCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij siapa, OOIlee YHUCIO DJIEKTPOHOB U
pacmnpeiefieHue X Mo JIEKTPOHHBIM CII0SIM);

KJacCu(UIUPOBATh XUMHUYECKHE DOJEMEHTHhI, HEOpraHMYeCKHEe BEIeCTBa;
XUMHUYECKHE peakiuu (M0 YHMCIY M COCTaBy YYacTBYIOIIMX B PEAKIHMHU BEIIECTB, MO
TEIUIOBOMY () PEeKTy, M0 M3MEHEHHUIO CTEMEHU OKHCIICHHS] XUMUYECKUX SJIEMEHTOB) C
OIOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TMYHBIX
KJIACCOB,  MOATBEpXIas  ONHWCAHWE MpPUMEpPaMHU  MOJIEKYJSIPHBIX  yYpaBHEHUU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUN C OTIOPOM HA CXEMBI;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOXHOCTH TMPOTEKAaHHUS XMMUUYECKHUX MPEBPALICHUN B PA3JINYHBIX YCIOBUAX IOCIE
MIPEIBAPUTETLHOTO OOCYKJICHHUS C MEIaroroM;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO WU MOJSIPHYIO MACChl BEUIECTB;
MacCOBYIO JIONI0 XMMHUYECKOTO AJeMeHTa 1Mo (opMyIsie COSIMHEHHS; MAaCCOBYIO JOJIO
BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHUUYECKOM PEAKLIUU C
ONOPOW Ha aJNTOPUTM;

IIPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON IEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, O00O0OIICHHE,CHCTeMaTH3aIINS, KJIacCHU(UKAIUs, BBISBICHUC
MPUIUHHO-CJICICTBEHHBIX CBSI3€H — JUIS M3yYCHHS CBOMCTB BEIISCTB M XUMHUYECKHUX
peaKIui; eCTECTBEHHO-HAyYHBIC METOJIBI IIO3HAHUS — HAONIOJACHUE, H3MEpEHUE,

MOJICTUPOBAHUE, IKCIIEPUMEHT (PeaibHblli U MbICIeHHbll) TIO]T PYKOBOACTBOM I€/1arora;
CJeI0BaTh IpaBUJiaM MOJb30BAaHUS XUMUYECKON MOCYAO0M U J1abOpaTOPHBIM
000py/I0BaHUEM, a TaKXKe MPaBUIIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBHUHU C



WHCTPYKIIUSIMU TIO BBIMOJHEHUIO Ja00paTOPHBIX XUMHUYECKUX OMBITOB IO MOITYYCHHIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (BOAOPOAA U KUCIOPOAA), IPUTOTOBICHHUIO PACTBOPOB
C OMNpEeNcIEHHON MAacCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH M IIPOBOJUTH
XUMHAYECKUE IKCTIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB MIETIOUEH M KUCIOT C IOMOIIBIO
MHIUKATOPOB (JJaKMyC, (QeHoadTanenuH, METUJIOpaHX U Jp.), MOATBEPKAAIOIINX
KayeCTBEHHBIH COCTaB HEOPTaHWYECKHX BEIIECTB (KaUeCTBEHHBICPEAKIIMU HAa MOHBI) TOJ
PYKOBOJICTBOM TI€/Iarora.

9 KUIIACC

PACKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX TMOHITUN: XUMHUYECKUN IJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTHUOH, aHHOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIECHTHOCTD,
AEKTPOOTPULIATEIIBHOCTh, CTEIIEHh OKUCICHUS, XUMUYECKAsl PEaKIIHsl, XUMUUYECKasl CBS3b,
mennogou  dphgekm  peakyuu,MOib, MOJSIPHBIH O00BEM, PpPaCTBOp; IJICKTPOJIUTHI,
HEAJICKTPOJIUTHI,  DJIEKTPOJUTHYECKAsT  JUCCOLMAIUs, pEeaKIuh HOHHOro OOMEHa,
KaTauu3aTop, XUMUyeckoe pasHosecue, obpamumvle U Heobpamumvie peaxyul,
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUCIICHUE U
BOCCTaHOBJICHHE, AJIIOTPOIUs, aM(pOTEPHOCTh, XUMHUECKasl CBsA3h (KOBaJIGHTHAs, HOHHAS,
MeTaJUTMYecKasi), KPUCTAJUTMUECKas PEIIETKA, KOppo3us Memanios, CHnidévl, CKOPOCHb
Xumuyeckou peaxyuu, npeaenbHo nonyctumas konuentpanus (ITJIK) BemecTsa;

WILTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX MOHATHH (cMm. 1. 1) u
OPUMEHATH 3TH MOHSTHS IIPU OMUCAHUU BEUIECTB U UX MPEBPALCHU;

UCIIOJIb30BaTh 3HAKK M CUMBOJIBI JJIsl (DUKCAIIMU PE3yJIbTaTOB HAOIIOACHUM,
cocTaBlieHHUs (POpPMYJI BEIIECTB U YpaBHEHUN XMMHUYECKUX PEAKIMM, 3aIUCU JaHHBIX
ycnoBuit 3aa4. Mcnons3oBaTh 0003HaueHus, uMmeromuecs B [lepuonuueckoit cucreme u
TabJIMIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH B BOJIE JIJIsl BBITIOJTHEHUS 3a/IaHUH.

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHHS XMUMHYECKHUX 3JIEMEHTOB B

COEIMHEHUAX PA3JIMUYHOIO COCTABA; MPUHAMJICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJaccy
COCIMHEHUN C ONOpOl Ha OMNpENENEHUs, B TOM YHCIE CTPYKTYPUPOBAHHBIE; BHJIbI
XUMUYECKOW CBSI3M (KOBAJICHTHAsl, MWOHHAs, MeETaJUIM4ecKas) B HEOPraHMYECKUX
COEIMHEHUSX; 3apsi]] HOHA TI0 XUMHYECKOU (hopMyJie; XapaKkTep cpeibl B BOAHBIX PACTBOPaxX
KHCIIOT Y LICTOYCH, MUn KpUCMaiiu4eckou peuémru KOHKpenmHo2g8euecmed;
packpbiBaTh cMbIcH [lepuoguueckoro 3akona /.M. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHUE: ONUChIBamb U Xapakmepuzoeams Tabmumunyio (opmy [lepmonnueckoi
CUCTEMbl XUMUYECKHX AJIEMEHTOB: pa3iinyaTh MOHATUS «TJIaBHAs MoArpymnmna (A-rpyrma)y»
u «mobouynas mnoarpynmna (b-rpymma)», mample u OONBIINE MEPUOMABI; COOMHOCUMD
0003HaueHUsI, KOTOpPbIE HMEIOTCA B MEPUOJAMYECKONW Tabiuile, C YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XUMHUYECKHUX SJIEMEHTOB (COCTaB U 3apsij sApa, oo1ee
YUCJIO DJIEKTPOHOB M PACHpEACICHUE MX MO AJEKTPOHHBIM CIIOSIM); 00bsCHAMb 00Iue
3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XMMHUUYECKUX BJIEMEHTOB U HX COEAUHEHHUUN B
npejenax MajiblX NEPUOJIOB U IIaBHBIX NOJATPYI C YYETOM CTPOCHUSI UX aTOMOB;
KJIacCU(ULUPOBATh XHUMHUYECKHE AJIEMEHThl; HEOPraHMYEeCKHUE BEIIECTBA;

XUMUYECKHE peakuuu (M0 YHCIy M COCTaBY YYACTBYIOIIMX B PEaKIUU BEIIECTB, MO
TemioBomMy 3¢ (deKTy, 0 U3MEHEHHUIO CTETNCHEW OKHMCICHUS XHMHUYECKUX SJIEMEHTOB) C
OINOPOM HA CXEMBI;

XapakTepU30BaTh (OMUCHIBATh) OO0IME W CcHenupUUYECKHe XUMHYECKHE CBONCTBA
BEILIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPKJAas ONHCAHUE NPUMEPAMU MOJICKYJSPHBIX U
WOHHBIX YPAaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C ONIOPOM HA CXEMBI;



COCTaBJISITh ypPaBHEHUS OHJIEKTPOJUTHUUYECKON MHCCOLMAIMU KHUCIOT, LIEJIoue u
COJICH; TOJHBIE W COKpalIEHHBIE YpPaBHEHHUS pEaklIMil HOHHOro OOMEHa; ypaBHEHUS
peakiuii, MOJITBEP>KIAIOIINX CYIIECTBOBAHUE TEHETHUYECKON CBS3U MEXKAY BEIIECTBAMU
Pa3IUYHbBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTAaBJICHHUS 3JIEKTPOHHOI0 OajaHca ATUX peakUuid;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT MX CTPOCHUS; BO3MOXKHOCTH
MPOTEKAaHUs] XUMHUYECKUX TNPEBpalleHUN TOCie TMPEIBAPUTEIBHOIO OOCYXKICHUS C
Me1aroroM;

BBIYUCIISITh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO W MOJIAPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHYECKOrO 3JIEMEHTa MO (OopMylie COEIUHEHUS; MAaCCOBYIO JOJIO
BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI IO YPABHEHHUIO XUMUYECKOU PEaKIuu C OTMOPOi
Ha aJTOPUTM;

cleloBaTh TMpaBUJaM IMOJB30BaHUS XUMHUYECKOM TIOCY/IOM U J1abopaTOpHBIM
o0opyaoBaHMEM, a TakKe MpaBuiiaM oOOpalleHUs C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKIUSIMU TIO BBITIOJIHEHHUIO Ja0OPATOPHBIX XMMHUYECKHX OMBITOB MO MOJYYCHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOro rasa);

IIPOBOJIUTH PEAKIIUH, TTOJATBEPIKIAIOIINE KAUECTBEHHBIA COCTAB PA3TUYHBIXBEIIECTB:
pacrio3HaBaTh OIMBITHBIM MTYTEM XJIOpUJI- OPOMUJI-, HOJIUI-, KapOoHaT-, ¢hocdar-, CUIMKar-,
cynbdar-, THAPOKCUA-WUOHBI, KATHOHHI aMMOHHUS ¥ HMOHBl H3YyYCHHBIX METAJIJIOB,
MPUCYTCTBYIOIINUE B BOJAHBIX PACTBOPaX HEOPTaHUYECKUX BEIICCTB;

IPUMEHSITh OCHOBHBIE OIEpAIlUU MBICIIUTENIbHON JESITeIbHOCTH — aHallu3 U CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3alIMIO, BBISIBICHUE MPUYMHHO-CIIECICTBEHHBIX CBA3CH —
JUI U3YYEeHHsI CBOMCTB BEUIECTB M XMMHUYECKUX PEAKIIMii; €CTeCTBEHHO-HAYYHBIE METOIbI
NO3HAHUsI — HaOJNIONEHHWEe, U3MEpPEeHHe, MOJIETMPOBAHUE, SKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).

TEMATHUYECKOE INTAHMPOBAHUE

& Kiacc

IIpumepHbIe TeMbl, OcHOBHoOe coepKaHue
pacKpbIBaOLIHe
JAHHBIH pa3en
MPOrpamMMsl,
" 26
KOJIM4ECTBO
4acos,
O0TBOMMOE Ha
UX H3yYeHHe
Paszen 1.IepBonavasibHbie Xumuyeckne mousTusi(20 u)



Tema 1. Xumust —
BakHafA 06J1aCTh
€CTeCTBO3HAHUA U
NMPaKTU4eCKOH
AeATe/IbHOCTH
YyeJioBeKa

(54)

[TpegmeT xUMUU. Pos1b Xumuu 8 HCU3HU
yesn08eka. Xumus gcucmeme HayK.
Memodul ho3HaHus 8 XuMuu.

Tena u BewectBa. PU3nUECKUE CBOMCTBA
BeLIEeCTB. ArperaTHOeCOCTOsIHHE BEleCTB.
YucTole BelecTBa U cMecH. CriocoObl
paszeseHust cMeceil. Dusuyeckue u
XUMUYECKHUE SIBJIEHMUSL.

[Ipu3HaKHU U yCJI0BUS TPOTEKAHUS
XUMUYECKUX PEAKIUM.

3HaKOMCTBO C IpaBUJIaMH 6€30MaCHOCTH U
NpHEéMaMHU paboTbl BXUMUYECKOM
JlabopaToOpHH.

JeMoHCcTpanuu

1. JlTabopaTopHOe 060py/I0BaHHUE.

2. PasiinyHble BUAbI XUMHYECKOU MOCYAbL
3. O6pasiibl BEIECTB.

4. Cnoco6bl pas/iesieHus cMecei
(dunbTpoBaHue, BbITapUBaHUE,
JUCTUILIALMS, XpoMaTorpadus).
JlaGopaTopHble U NpaKTU4YeCcKHe paboThbl
JlabopamopHbie onbimbl:

Onucanue

dr3NYeCKUX CBOMCTB

BelllecTB. Pa3iesieHue

cMecH C TOMOUIbIO

Mar”Hura.

IIpakmuyeckue

pabombl:

Ne 1. JlabopaTopHoe 060pyAOBaHHE U

npveMbl paboTbl ¢ HUM. [lpaBuia
O0e3omacHOM paboThl B  XHMHUYECKOH
JlabopaTopHH.

Ne 2. OuymcTKa 3arpAsHeHHOM MOBApPEHHOWM

conun

PacKpbIBaTh CMbIC/ U3y4aeMbIX IOHSITHH C TOMOLIbIO
nejarora.
PackpbIBaTh poJib XUMUH B IPUPO/IE U XKU3HU YeJIOBEKA,
€€ CB#3b C APYTMMHUHAYKaAMH.
Pa3iM4aTh YHCThIE BEIIECTBA U CMECH; OJTHOPO/IHbIE U
HEO/THOPO/IHbIe cMecH;Pa3inyaTh pusnueckue u
XUMUYECKUe sIBJIEHUSI C ONOPOH Ha Onpe/ie/IeHUs.
OnpezensiTh MPU3HAKU XUMUYECKUX PEAKIIUH U YCIOBUS
UX IPOTEKaHHUs.
Cne1oBaTh NpaBUJIaM M10JIb30BAHUSI XUMUUECKOM NOCY/10H
Y J1JabopaTOpPHBIM
000py/I0BaHKEM, A TAKXKe IIPaBUJIaM 00 paLleHUs C
XUMHUYECKUMU Bellle-CTBaMUB COOTBETCTBUH C
HWHCTPYKIHSAMHU 0 BbIMOJHEHHUIO MPAKTUYECKUX PaGOT
10/, KOHTPOJIEM IleJjarora.
[11aHUPOBATh U MPOBOAUTH XUMHUYECKHUI 3KCIIEPUMEHT I10
W3Y4YEHHUI0 U
OTHCaHUI0 pU3NUECKUX CBONUCTB BEIIECTB,
CIoco60B paszieJieHUs1 CMeceHBeleCTB MO/,
PYKOBO/ICTBOM Ie/iarora ¢ o6Cy>K/JJeHUEM IJ1aHa
paboThL
Wcnosib30BaTh NPU BbIIOJIHEHUH yUeOHbIX 3aJJaHUN U B
npoiiecce
HCCJIe10BaTe/IbCKOM 1eITE/IbHOCTH HayYHO-
MONYyJIAPHY0 JUTEPATYPY
XUMHYECKOro coepKaHud, ClipaBO4YHbI€ MaTepPHaJIbI,
pecypcbl MTHTepHeTa NOAPYKOBO/CTBOM IeJiarora.
BricTpanBaTh pa3BépHyTble IUCbMEHHbBIE U YCTHBIE
OTBETHI C ONT0poi HauH$opMal Mo U3 Yie6GHHUKA U
CIIpaBOYHbIX MaTepHUaJIOB, TPAMOTHO
MCI0JIb30BaTh U3y4YeHHbIM MOHATUMHBIN annapaT Kypca
XUMHUHU
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Tema 2. BemecTtBa
U XUMHYECKHEe
peakuuu

(154)

ATOMBI U MOJIEKYJ1bL. XUMUYECKUE
3JIeMEHTbL. 3HaKU (CUMBOJIbI)XUMHUYECKUX
3JieMeHTOB. [IpocThie U C/10’KHbIe BellleCTBa.
ATOMHO-MOJIEKYJISIPHOE YYEHUE.
Xumudeckasi popmyJia. BaseHTHOCTB
aTOMOB XMMHUYECKHUX3JIEMEHTOB.

3akoH nocmosiHcmsea cocmasa

geujecms.

OTHOCHUTe/IbHAasA aTOMHasd Macca.
OTHOCHTe/IbHAst MoJIeKy/IsIpHasiMacca.
MaccoBas [j0/151 XHMHUY€eCKOro 37/eMeHTa B
coeJMHEHUMU.

dusnyeckue U XMMUYeCKHe sIBJeHUsl.
XuMuueckas peakuus.llpusHaku u
yCJIOBUSI IPOTEKAHHUSI XUMUUYECKUX
peakiuu.

XuMuyeckue ypaBHeHHUs.

Tunbl XUMHYECKUX peaKLui

(coerHeHUS, Pa3/I0KEHUS,

3aMellleHuUs, 0OMeHa).

3aKOH COXpaHeHHsl MacChl BEIIeCTB.

M. B. J/lomoHOC08 — yuéHblli-3HYUuKa0neducm.

AemoHcTpauumn
dusnyeckue siBJaeHUs (pacTUpaHye caxapa B

CTYIIKe, KUITeHUe UKOH/IeHCallusl BOJBI U T. J1.).

XuMHyeckue sIBJIeHUd (ropeHue CBeyH,
pa3JioKeHHe caxapa, B3auMO/IeHCTBHE
CEepHOM KUCJIOTHI C XJIOPUZOM bapus,
passioxkeHHe ruapokcua Meau(ll),
B3auMO/lecTBHe XKeJie3a ccepoi,
B3aMMO/IEMCTBHE XKeJle3a C paCTBOPOM
cosit MeAu(11)). OnbIT, WTIOCTPUPYIOLUH
3aKOH COXpaHeHHs Macchl.

Na6opaTopHbie 1 NpakTUYeckue paboTbl
JlabopamopHble onblmbl:

[IpuMepsb! pU3NUECKUX ABJIEHUH
(nJ1aBJIeHMe BOCKA, TassHUEIbAA).
[IpuMepbl XUMHUYECKUX ABJEeHUH
(mpoxaJsiiBaHKE MeJHOUIPOBOJIOKH,
B3aUMO/IeICTBHE MeJIa C KUCJIOTOH).
Mopeiv aTOMOB ¥ MOJIEKY T

Mpaktnyeckasa pabota Ne3 MpursHaku

NPOTEKAHMA XMMNYECKUXPEAKLNI

BbryucneHusi

— OTHOCHUTEJIbHON MOJIEKYJIAPHOW MacChl
BelLeCTB;

— MAacCOBOM 01K XMMHYECKOT0

3JieMeHTa 1o GopMyJsiecoe JUHEHHS.

[IpUMeHSITb eCTECTBEHHO-HAYYHbIE METO/IbI T03HAHUS (B

TOM 4HCJIe
Ha6JII0/IeHYe, MOJeIMPOBaHUE, IKCIIEPUMEHT) U
OCHOBHBI€E OTlepaljui MBICIUTENbHOH JesTeIbHOCTH
(cpaBHeHue, k1accupuUKalys) AJs1 U3ydeHUs
BeLIECTB U XUMHUYECKUX PEaKI[HUH C 0Mopoii Ha
aJITOPUTM HJIH CXEMY.

PackpbIBaTh CMbIC/I MU3y4aeMbIX OHSITHH U 3aKOHOB U
HPUMEHSITh 3TH OHSATHUSIIPU ONIMCAHUH CBOUCTB
BELECTB U UX peBpalleHHUH C ONIOPOH Ha MJIaH U
KJIIOUeBbIe CJIOBA.

PaznuyaTh GU3NYECKHE U XUMUYECKHUE SIBJIEHUS,
06'BSCHAITD UX CYLHOCTb C TOUKU3PEHHUS aTOMHO-
MOJIEKYJ/ISIDHOT'O YYeHHUs C OIOPOH Ha ONpe/iesIeHUs U
CXEMBI.

Ol'IpeLLeJ]HTb MMPHU3HAKU XUMHYECKHUX peaxuuﬁ, ycCJ10BUA UX

pOTeKaHUSI.

O6BACHATD CYyIHOCTb PU3NUECKUX U XUMHUYECKUX
SIBJIEHUH C TOYKU 3peHUsIaTOMHO-

MOJIEKYJITPHOTO YYeHUS C UCII0/Ib30BaHHUEM
BU3ya/IbHOH ONOPHI.

KnaccudunupoBaTh XMMUYecKre peakLUH (110 YUCTY U
COCTaBY pearupymroiyx 106 pa3yoLiuxcs BellecTB) ¢
OMOpPOI Ha CXEMBL.

CocTaBssITb GOpPMYJibl GUHAPHBIX BELIECTB 10
BaJIEHTHOCTH U OIpeJie IATbBaJEHTHOCTD 110
dopMysiaM BeleCcTB € ONOPOH Ha aJITOPUTM
y4e6HBIX 1eHCTBUIL.

PaccTaBiaTh K03$OHUINEHThI B ypaBHEHUSAX
XUMUYECKHX peaKI Ui c 0opoH HaaJropuTM
y4e6HbIX 1eCTBUIL

Ciie10BaTh MpaBUIaM M0JIb30BAaHUS XUMUYECKON
IIOCY/Z101 ¥ JJaGOpaTOPHBIM 000PYZ0BaHHUEM, A TAKKE
npaBuJIaM 06 pallieHUS C BellleCTBaMU B COOTBETCTBUUC
MHCTPYKLHUSAMH 110 BBITOJTHEHHIO JIAGOPAaTOPHbIX
XMUMHMYECKHX ONBITOB [10J] KOHTPOJIEM I1eJjarora.

Hcnosib30BaTh NPU BbINOJHEHUH
y4e6HBIX 33/laHUH U B IIpoliecce
UCCJIeloBaTeIbCKOM JleATeIbHOCTH
Hay4YHO-TIONYJIAPHYIO JIUTePaTypy XMMHUYeCKOT0
CoJlep>KaHus, ClIpaBOYHbleMaTepHaJIbl, pECYPChI
WHTepHeTa 0/, pyKOBO/ICTBOM I1eZjarora.

BbicTpauBaTh pa3BépHyTble MMCbMEeHHbIE U
yCTHbIE OTBETbI C 0NI0POi HAaUHPOPMALIUIO U3
y4yeOHHUKa U CIIPaBOYHBIX MaTepPHaJIOB,
rpPaMOTHO
VCII0JIb30BaTh U3y4YE€HHbIM IOHATUHWHBIN annapaT Kypca
XUMUHU 28

Paspen 2. BaxHeiilue npeAcTaBUTeIN
HeopraHu4eckux Bemects (30 4)



Tema 3. Bo3pyx.
Kucnopog.
MoHaTne 06 oKkcupgax

(54)

Tema 4. Bogopoga.
IloHATHE 0 KUCJ/IOTAX
H COJISX

(54)

Bo3ayx — cmech

rasoB. CocTaB

Bo3ayxa.Kucyiopof

— 3JIEMEHT U

MpOCTOE Bellle-

cTBO. 030H — as/10mponHas modugukayus
Kucsopoda.

HaxoxzaeHue KHMc/10poia B IPUPOJIE,
¢duU3UUEeCKUe U XUMUYECKHECBOMCTBA
(peakuuu OKHUCJIEHUs], TOpeHUe). YCI0BUs
BO3HUKHOBEHHsI U NPeKpalleHHUsI
ropeHust. [IoHATHEO6 OKCHAAX.

Cnocobbl noayueHus Kucaopoda 8
snabopamopuu u

npomvluwieHHocmu. [lpuMeHeHHe
Kucsopoza. KpyroBopoTtkucioposa B
npUpOJE.

Tenso080li agpghekm xumuueckoll peakyuu,
noHsimue o

mepMoXuMu4eckoMm ypasHeHuu, 3K30- U
3H/I0TEPMHUYECKUXPEAKIIUSX.

Tonaueo (Hegpmb, Y2016 U MemaH).
3aepsizHeHUe 8030yXa,cnocobbl e20
npedomepaujeHusi. YcuieHue
napHukoeozo agpekma, paspyueHue
030H08020 C/1031.

AemoHcTpauumn

BsaumogeiictBue dpocdopa, ceprl 1
KeJiesa ¢ KUC0po1oM (BO3MOXKHO
HCI0JIb30BaHHe BU/IE0O0MNbITOB).
OnpeseneHue cofepaHus
KHca0poza B Bo3ayxe. ONbITHI,
JleMOHCTPHUPYIOLHE YCI0BUS
BO3HHKHOBEHUS UIPeKpaLleHus
rOpeHwusl.

Na6opaTopHbie ¥ NpakTUYeckue paboTbl
JlabopamopHbulii onbim:

O3HakoMJIeHHe C 06pa3LaMu OKCH/I0B.
IIlpakmuueckas paboma:

Ne 4. [TosryyeHUe KMCJI0pOJa, U3yYEeHHUEe ero
CBOWCTB.

BbiyucneHusi

— MOJIEKYJIIPHOM MacChbl KUCJI0POJa U
030Ha Ha OCHOBAaHMHMATOMHOM MacChl
XUMHUYECKOI'0 3JIeMeHTa

Bozopoa — asieMeHT U mpocToe
BelllecTBO. HaxoxjeHue B mpupose,
¢dur3nyecKkHre U XMMHYeCKHe CBOMCTBA (Ha
pUMepeB3auMOAeHCTBUA C
HeMeTaJlJIaMHM U OKCU/IaMU MeTaJlJIOB),
NpUMeHeHHe, CNocobbl NOYHeHUs.
[ToHATHE 0 KUCJIOTAX U COMAX.

AleMoHcTpauum

[lonydenue, cobupanvie u
pacno3HaBaHKe BOAOPOJA.

['openue Bogopoaa.

B3auMogelicTBHe BOJOPOAA C OKCUZOM
menu(Il).

Na6opaTtopHble u npakTu4eckne paborbl
JlabopamopHbulii onbim:

B3auMo/ielicTBHE KUCJIOT C METaJIAMH.
Ilpakmuueckas paboma:

Ne 5. [lonyyeHue BoAopo/ia, U3yYeHHE eT0
CBOMCTB.

BbiyucneHus

—_— MOJTEKyJIHpHOI;'I MacCChI BellleCTBa Ha
OCHOBAaHUU aTOMHOKWMACChI XUMHUYECKUX
3JIEMEHTOB

PacKpbIBaTb CMBIC/ U3yYaeMbIX TOHSATUH U TPUMEHSITh

3TH MOHSATHUS IPU
OTMCaHUY CBOWCTB BEILECTB U UX MPeBpalleHuH ¢
HCI0JIb30BaHHUEM OMOPHBIXCJIOB U KJIMIIE.

XapaKTepu30BaTh (ONMHUCKHIBATh)C ONOPOLL HA NILAH, CXEMY,

Kpamxyro 3anucs
COCTaB BO3/lyxa, pU3HUYecKre U XU-MUYeCKUe
CBOMCTBA KMCJIOPO/Ia, CIOCOOBIETO MOJTyYeHHUS,
NpUMeHeHUe U 3HaUYeHue B IPUPOJIE U XKU3HHU
yeJiOBeKa.

CpasHusamys peakyuu 20peHust U Med.1eHHO20
OKUC/IeHUS C TIPe/iIBapUTeIbHbIMOOCYK/JeHeM
napaMeTpOB CpaBHEHHUSI.

Co6upaTb NpU6GOPHI JJIs MOJIYIEHUS KUCIOPOAA
(BBITECHEHMEM BO/IbI UBO3/YXA).

Pacrno3HaBaTh ONBITHBIM IYTEM KHUCJOPOJ, MO/,

KOHTpOJIEM I1e/larora.

HWcnosib30BaTh XMMUYECKYI0 CUMBOJIUKY A1
cocTaBJieHHs GOPMY.JI Bell|eCTB,MOJIEeKYISIPHBIX
ypaBHEHUH XUMHUYECKUX peaKIui ¢ y4acTHeM
KHUCJI0poJa.

O6BACHATD CYIHOCTb 3KOJI0IMYeCKUX TPobJieM,
CBSI3aHHBIX C 3arpsiI3HEHHEMBO3/yXa.

Ciie10BaTh NpaBUiaM 6€30MacHOM paboThl B
J1abopaTOPHUU NTPH UCTIO0/Ib30BAHUUXUMHYECKOH
NoCy/ibl ¥ 060py/10BaHUS 110/ KOHTPOJIEM NIeJjarora, a
TaKKe [paBu/iaM obpalleHusi C FTOPIOYUMH
BellleCTBaMHU B OBITY.

H]IaHl/IpOBaTb U OCyHIeCTBJIATb HAa IPAKTHKe XUMUYEeCKHe

SKCII€pPUMEHTHI,

MPOBOJUTH HAGJIIOIeHUS, /IeJIaTh BbIBO/IbI I10
pe3yJibTaTaM 3KCIlepUMeHTa 0PYKOBO/ICTBOM
nejarora.

YdacTBOBaTh B COBMECTHOM paboTe B rpymie.
HWcnosb30BaTh NpU BBITOJHEHUH YUeOHBIX 3aJaHUN U B
npotrecce
HCCJIe10BaTe/IbCKOH JlesITeIbHOCTH Hay4YHO-
HONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO0 COJiepKaHUsl, CIPaBOYHbIe MaTepUaIbl,
pecypcel MHTepHeTa 10opyKOBOACTBOM Ileiarora.

BbicTpauBaTh pa3BEépHyThIe MUCbMEHHbBIE U YCTHbIE
OTBETHI C OIIOPOH Ha MHPOPMALIHIO U3 yYeOHHKA U
CIIPAaBOYHBIX MAaTEPHAJIOB C ONIOPOM Ha ILJIaH,PAMOTHO
VCI0/Ib30BaTh U3y4eHHbIN IOHATUIHBIM allliapaT
Kypca XUMUH

PackpbIBaTh CMBICT H?élaeMbIX MOHATHH U
[IPUMEHSATDb 3TH MOHITUS NPUOIHCAHUU
CBOWCTB BELIECTB U UX NPeBpallieHUH.

XapakTepu3oBaTh (ONMUCHIBATE) PpU3NUECKHE U
XMMUYeCKHe CBOMCTBA BOJOPOAA,CIOCOGHI €T0
[0JIy4€eHUs], IPUMEeHeHHe C OTIOPOi Ha IJIaH, KPaTKYIo
3aIKCh,

CXeMy.

Co6upaTb NpU6OD JJ1s MOJTyYeHHsI BOLOPOJA C
HCI0JIb30BaHHEM BHU3yaIbHOHONIOPHI

Hcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsT
cocTaBJieHUs1 GOPMY.JT BEI|eCTB,MOJIEKYISIPHBIX
ypPaBHEHUH XMMHUYECKHX PeaKIUii C ydyacTHeM
BO/ZIOPO/Ia C ONIOPOH Ha aJITOPUTM.

Cyie0BaTh IpaBUJIaM 6€30MacHON paboTh B
J1Ia6opaTOPUHY MPU UCI0JIb30BAHUUXHUMHYECKOH
MOCYZABI U 060PYAOBaHMs 10, KOHTPOJIEM TleJjarora.,
a Takxe MpaBUJIaM 0GpalleHHsl C TOPIOYUMHU
BelleCTBaMHU B GBITY

[11aHUPOBATh U OCYLIECTBJATb Ha MPAKTUKE
XMMHUYECKHE IKCIEPUMEHTHI, TPOBOAUTD
Ha6JII0JeHHs, [ieJIaTh BBIBOJbI [0 Pe3y/IbTaTaM
3KCIepHUMeHTa NOAPYKOBOACTBOM Melarora ¢
06CyKJeHHeM I1aHa PaGoTh, C UCMOJb30BaHUEM
KJIMLLIE.

YyacTBOBaTh B COBMECTHOM pa6oTe B rpymie.



Tema 5.
KosmmuyecTBeHH
BICOTHOILIEHHUA B
XHMHH

(44)

Tema 6. Boaa.
PacTBOpBI.
IonATHE 06
OCHOBAHMSX

(54)

KosnuectBo BewecTBa. MoJsib. MosisipHas
Macca. 3aKoH

ABorazipo. MoJisipHbIi 06'bEM ra3oB. PacyéTsl
1o XHMI/I‘-IeCKI/lMypaBHeHI/lHM.

JleMoHCcTpanusa
06pa3sibl BEECTB KOJXYECTBOM 1 MOJIb.

BbiyucneHus

— 06béMa, KoJIMYeCTBa BeleCcTBa rasa
110 er0 U3BECTHOMYKOJIMYECTBY
BelllecTBa WU 06bEMY;

— 00'bEMOB ra30B 10 ypaBHEHUIO
peaKkL MU Ha OCHOBEe 3aKOHA00'bEMHBIX
OTHOIIIEHUH ra30B

Boga, ee cocTaB, cTpoeHUe, MOJIEKYJIBL.
dusnyecKre CBOMCTBAaBObl. AHA/IU3 U CUHMES
— Memodbl U3y4eHuUsl cocmasa 800bl.
XUMHUYecKre CBOMCTBA BOJbI

(pa3noxeHue, peaKUy C HATPUEM, OKCHUJIOM
KaJ/IbLiusl, OKcUAoMcepsl IV .

CocTaB ocHOBaHUM. [loHSTHE 06
WH/JIMKaTOpax.

Boda kak pacmeopume.ib. PacTBOpbL
Pacmeopumocms geujecmas gode.
HacowlweHHble U HeHacbiujeHHble

pacmeopbl. MaccoBasi L0JISIBELIeCTBA B
pacTtBope.

Posb pacmeopos 8 npupode u 8 Jcu3Hu
yesnoseka. Kpyeosopomeodsl 8 npupode.
3arpsi3HeHHe TPUPOJHBIX BoJ. OXpaHa

Y 0YMCTKA TPUPOJHBIX BO,.

JAemoHcTpauumn

JJIEKTPOJIU3 BOJbl; CHHTE3 BOADI;
B3aUMO/leCTBHE BO/bI CMETa/IaMU
(Na, Ca) (BO3MOXKHO UCIOJIb30BaHHE
BH/leOMaTEPHAIOB).

PacTBopeHue BeLecTB C pa3IMyHON
pacTBOPHUMOCTBIO.

HcciepoBaHye pacTBOPOB KUCJIOT U
111eJI04eH C TOMOLIbIOUH/AUKATOPOB.

Na6opaTtopHble U NpakTUYecKne paboTbl
Ilpakmuueckas paboma:

Ne 6. [IpuroToB/iIeHHE PaCTBOPOB C
onpeJieJIEHHOW MaccoBouo1en
pacTBOPEHHOrO BellleCTBa.

BbiyucneHus
— C UCITOJIb30OBaHHUEM NNOHATHUA

[I1aHUPOBATh U OCYLIECTBJISATH HA IPAKTHKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOJAUTD
HabJII0IeHNs], JIe/1aTh BbIBOAbI 110 Pe3yJIbTaTaM
3KCIepUMEeHTa.

Y4yacTBOBaTh B COBMECTHOU paboTe B rpymme

PaCKprBaTb CMBICJI U3y4YaeMBbIX MOHATUH U
NMPHUMEHATDb 3TU IIOHATHUSA, a TAKXKEU3YYCeHHbIE

3dKOHbI U TEOPUH JId pelleHUud paC‘{éTHle 3aJa4 C

HOMOLIBIO [IeJarora.
BBIYUCIATE MOJIAPHYIO MacCy BeLeCTB;
KOJIMYECTBO BELIECTBa, 06'bEM ra3a,Maccy
BellleCTBa C oropoi Ha o6pasel], Ha GOpPMYJIbI;
[IpoBOAXTE pacyéThl 10 ypaBHEHUAM XUMUYECKUX
peakIuii c onopoi Ha

o6paselL], aJITOPUTM yueOHbIX e HCTBUM: KOJUYECTBa,
06'bEMa, MacChl BELIeCTBANIO U3BECTHOMY KOJIMYECTBY,
06'bEMyY, Macce peareHTOB WM IPOAYKTOB peaKLHH.
BbicTpauBaTh pa3BEépHyThble NMCbMEHHbIE U YCTHbIE
OTBETHI C OIIOPOH Ha UH- GOpMaIHI0 U3 yYeOHUKA U
CNpaBOYHBIX MaTepHaJIOB, FPaMOTHO UCI0/Ib30BaTh
M3y4eHHbIA NOHATHUHHBIN annapaT Kypca XUMUH C

MOMOIIIbIO IeJarora.

PackpbIBaThb CMBIC/ U3y4aeMbIX NOHATUH U
INPUMEHSATb 3TH NOHATHUSA IPUONUCAHUN
CBOMCTB BeILeCTB U UX IIpeBpalleHUH ¢
IOMOLBIO IleJiarora.

XapakTepu3oBaTb GpU3NYECKHE U XUMUYECKHE
CBOMCTBa BO/ibl, €€ POJIb KAKPaCTBOPUTEIS B

NPUPOAHBIX IpOlieccax C OIIOPOH Ha MJIaH U CXEMY.

CocTaB/IAATh YpaBHEHUS XUMUYECKUX PEAKLUH C
y4acTHeM BO/bI C OIIOPOM HacxeMy.

O6BACHATD CYIHOCTL IR0T0rHYeCKHX TPOGIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM ITPUPOJHBIX BOJ,
C11oco6bl OYUCTKY BOJbI OT IPUMeECeH, Mephl 110
OXpaHe BOJIOT 3arpsi3HeHHUs 11ocie

IpeiBapUTEbHOTO CTPYKTYPUPOBaHUS MaTepHaia.

[11aHUPOBATE U OCYIIECTBIISATh HA MPAKTHKE
XUMUYeCKHe 3KCIIepUMeHTHLIIPOBOAUTD
HaOJII0/IeHU, J1eJIaTh BbI-

BOJBI I10 pe3yJIbTATaM 3KCII€EPUMEHTA 104 KOHTPOJIEM

[e/jarora, CUCIoJib30BaHUEM KJIHUILE.
CnesfoBaThb NpaBUJIaM 6e30MacHON paboThI B
J1abopaTOPHHM NP UCTI0Ib30BAHUUXUMHUYECKOH

nocyabl 1 060py,q03am/m o4 KOHTPOJIEM ITeJarora.
HpOBOL[I/ITb BbIYHCJIEHUA C MIPUMEHEHUEM ITIOHATUA
«MaccoBas A0Jid BeleCTBa BpaCcTBOpe» C OHOpOﬁ Ha

dopMybL

Hcnosnb3oBaThb IIPH BbIIIOJIHEHHUHU y‘{SGHbIX 33;[31-11/1171 U B

nporecce
HCCJIeJ0BAaTEIbCKOH e TeIbHOCTH Hay4HO-
MOMYJISIPHYIO JIMTEPATYPY XUMHUYECKOTO

COoZeprKaHU4, ClIpaBOYHbIe MaTepHaJibl, peCypChl

I/IHTepHeTaHO,C[ PYKOBOACTBOM Iiearora.

BbicTpauBaTh pa3BEépPHYThblE MUCbMEHHbIE U YCTHbBIE
OTBETHI C OITOPOH HaUHPOpPMALHIO U3 YIeGHUKA U

CIIpaBOYHbIX MaTepHaoB, TPAMOTHO



Tema 7.
OcHOBHBIE
KJIACChI
HeOopraHu4ecKux
coeAMHEeHUM
(114)

«MaccoBagd A0J1d BelecTBa BpaCcTBoOpe»

Knaccudukanys HeopraHU4eCcKUx
COoeIMHEHU .

OKCHU/IbI: COCTaB, KJaccuUKAIUs
(ocHOBHBI€, KUCJIOTHBIE, aM@BomepHble,
Heco/1e0b6pasyrowjue Ha npumepe okcudd

yenepodall u okcuda azoma I, HOMEHKJIATypa.

IlosyueHue oKCUZOB (B3avmogeicTeune ¢
BOOW, KUCIOTaMMU, LLENOYAMM).
OcHOBaHUS: COCTaB,

kJaccudukanyd (Les 094 U
HepacTBOPUMbIe

OCHOBAaHHU$), HOMEHKJIATypa.

KucnoTsl: cocTas, kaaccupukanus,
HOMEHKJIAaTypa, GU3NIeCKHen XUMUYECKHe
CBOMCTBA (B3aUMOJEHCTBHE C OCHOBHBIMU
OKCHJAaMU COJISIMU Ha IpUMepe COJITHOU U
CEpPHOU KHUCJIOT),

cnoco6bbl nosyyeHusl. Psii ak THBHOCTH
MEeTaJlJIOB.

Couut (cpeZiHUE): HOMEHKJIATYPa, CNOCOObL
nosyyeHusl,

B3aHMO/IeICTBHE COJIEH C METa/JIaMH,
KHCJIOTAMH, LeJI0YaMU UCOJISIMH.
['eHeTHUYECKast CBSA3b MEX/AY KJIaccaMu
HeOpraHU4ecKux

coeHeHUM. ['eHeTHYecKue PAADL
[ToHsiTHE 06 aMbOTEPHBIXTUAPOKCUAAX HA
NprMepe OUHKA U aJIIOMUHUS.
XHUMHYeCcKHe CBOMCTBA - B3aUMO/IeCTBUE
C KUCJIOTaMHU M IieJI04aMH.

PazsioxeHure Mpy HarpeBaHUU.

JAemoHcTpauumn

06pasibl HeOpraHWYeCKHX BeIleCTB
Pas3JIMUHbBIX KJ1accoB.B3auMoelicTBue
pacTBOpa CEpHOU KHUCJIOThI C OKCHZIOM
menu(Il).

Peak1uusa HelTpanusanuu.

BeiTecHeHUe 0flHOTO MeTaJl/1a APYTUM U3
pacTBopa COJIH.

JNla6bopaTtopHble U NpaKTUYecKue paboTbl
JlabopamopHble onbimbl:
B3aumogericteue

HCI0JIb30BaTh U3y4YEHHbIN NOHATUHHbBIN
anmnapar Kypca XMMHUHU 0Cjie
Mpe/IBAPUTETBHOT0 CTPYKTYPUPOBaHUS
MaTepuaJja

OrnpeienieHre OCHOBHBIX KJIACCOB HEOPTaHUUECKHX
COEIMHEHUH 110 1abJIoHYy.

CocraBiieHHe CXeM CTPOCHHSI OCHOBHBIX KJIACCOB
HEOPraHUYECKHX COEUHEHUH HAOCHOBE OIMpPEIEIIEHHUSI.

CocraBieHue (opMyI OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEJMHEHUH M Ha3bIBAHHEUX 110 MEXYHapOAHON U
TPUBUATBHOM HOMEHKIJIATYPE C UCHOJIBb30BAaHUEM
onpe/ieneHus 1 TaOJIULBI PACTBOPHMOCTH.
KraccupuuupoBanue n3ydaeMbIX BELIECTB [0 COCTABY
U ceolicmeam ¢ ONIOPOil HAOIPEIENICHNUS, CXEMBI U
TaOJIUILy PACTBOPUMOCTH.

CocrapieHue TaOIMIbl TCHETHYECKHUX PAIOB U CXEMbI
«"eHeTHYeCKast B3aUMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX COEJIMHEHUID MO/l PyKOBOJICTBOM II€arora.
IIporuo3upoBaHue CBOWCTB BEIIECTB HA OCHOBE OOIINX
XMMHUYECKUX CBOUCTB U3YUEHHBIX KJIACCOB, IPYII BELIECTB, K
KOTOPBIM OHU OTHOCSITCSI C UCHOJIb30BAaHUEMCXEMBI
«"eHeTHYeCKast B3aUMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX

COEMHEHUI» IO/l pyKOBOJCTBOM II€arora.

CocraBiieHIE MOJIEKYISPHBIX YPaBHEHUHN PEAKIHid,
WIITIOCTPUPYIOLUIMX XUMUYECKUECBONCTBA H3YUEHHBIX
KJIACCOB U CNOCOObI NOIYYeHUs BEILECTB U3yYEHHBIX KIIACCOB,
TPyYIII, a TAKXKE TOATBEPKIAIOLIUX T€HETHIECKYIO
B3aMOCBSI3b MEXK]Ly HUIMH, C OIOPOil Ha BepOaIbHYIO CXeMy
B KaYeCTBE 3PUTENBHON OMOPHI.

CocraBiieHIE€ MOJEKYISPHBIX YPAaBHEHUH pPeakIuii 10 cXemMaMm
C Mpe/IBapUTEIILHBIMOOCYK/ICHUEM BHIOOPA pearkupyronx
BEILIECTB.

Brpluucnenne mno ypaBHEHHSIM XMMMYECKUX PEAKIMN
KOJIMYEeCTBa, 00BbEMA, MacCHIBEIECTBA MO KOJIUUECTBY,
00BbEMY, Macce peareHTOB WM TPOJYKTOB PEAKIUH T10

AT OpUTMY.

IInanupoBaHue U OCYIIECTBIEHHE Ha IPAKTUKE XUMUYECKOTO
9KCIEPUMEHTa HHAOIIOJCHHS MO/l PYKOBOJICTBOM YUHTEII.
DopmynrpoBaHUE BBIBOAOB 0 Pe3yIbTaTaM SKCIEPHMEHTA C
HCIIOTb30BaHUEMOIIOPHBIX CIIOB.

DopmynrpoBaHUE C TOMOIIBIO ITEAATOra M BHITIOTHEHHE
MpaBuII OE30MACHON pabOTHI BIaOOpATOPUH MIPH
HCIIOTb30BaHUN XUMUYECKOH MOCYABI M 000PyAOBAHHUSL.
Hcnonp30Banne npy BBITTOTHEHUN YI€OHBIX 3a1aHUI U B
mporiecce

HCCIIEA0BATEIBCKOM AEATEIbHOCTH HAYy4YHO-TIONYJISIPHON
JATEPaTyphl XUMHIECKOTO COAEPKAHHS, CIIPABOIHBIC



KMCJIOT C
MeTaJlJlaMH.

[Mosnyyenue

HepacTBOPUMbIX

OCHOBaHUM.

B3auMoeiicTBUE HEPACTBOPUMBIX
OCHOBaHUM Cc KUcJ0TaMU.Pa3/ioxkeHue
rugpokcuaa meu(1l) npu HarpeBaHUU.
IIpakmuueckas paboma:

Ne 7. PelueHue skcnepyuMeHTaJ/IbHBIX 3334 110
TeMe «OCHOBHbIEKJIACChl HEOPTaHUYECKUX
COeIMHEHUI».

BbiyucneHusi
— 10 YPaBHEHHUAM XUMHUYECKUX peaKuuﬁ

MaTepHalbl, pecypcsl MIHTepHeTa, OCyIIeCTBICHUE BEIOOPATION
PYKOBOZACTBOM II€JIarora.

BricTpanBanne pa3BEPHYTHIX MUCEMEHHBIX U YCTHBIX

OTBETOB C ONMOPOH Ha MH(OPMAIIHIO U3 YIeOHUKA U
CIIPaBOYHBIX MaTEpPUATIOB, IPAMOTHOE HCIIOJIb30BAHUE
U3Y4EHHOI'O IIOHSTUIHOIO amapara Kypca XMMUU C
UCIIONIb30BAHUEM IUIAaHA, OOPHBIX CJIOB, AITOPUTMA.

Paspen 3. [lepuoanyeckuii 3akoH u [leprognyeckas
cucreMa XMMH4YecKux 3sieMeHToB [I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XUMHU4ecKas cBsA3b. OKHUC/IUTE/BHO-
BOCCTAaHOBMTeJ/IbHbIE peakuuH (15 4)
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Tema 8.
MNepuoanueckuii
3aKOH 1
Mepuoanyeckan
cUcTema XMMUYECKUX
3/1eMeHTOoB

A. U. MeHaene-eBa.
CrpoeHuearoma (7

4)

Tema 9.
Xumunuyeckasa

cBA3b.
OKucnutTenbHo-
BOCCTaHOBUTE/NIbHbIE
peakuuu

(84)

[TepBble MONBITKYU KJIacCUUKALUN
XUMHUYECKHUX 3JIEMEHTOB.

[ToHsATHE O rpynIax CXO/JHbIX 3JIEMEHTOB
(wesiouHble U

11eJI0YHO3€eMeJIbHbIe METAJLJIbI, FaJIOT€HBI,
WHepTHbIE ra3bl).

Js1emeHmbl,

Komopble

obpasyrom

am@pomepHbie

okcudbl U

2udpokcudbl.

[lepuoauveckuii 3aKoH U [lepuoaun-yeckas
cuctema

XUMUYeCKUX 3eMeHTOB /. U. MeHie1eeBa.
[lepuoabl, rpymNbl,IOATPYIIbL
dusnvyecKu CMbIC MOPSIKOBOTO HOMepPa
3JIeMeHTa, HOMEPOB MePUOJa U IPYIIIbL.
CtpoeHue aToMoB. COCTaB aTOMHBIX SJIED.
H3zomonvol.

JyieKTpoHBI. CTpoeHHE 3JIEKTPOHHBIX
060J104€K aTOMOB NePBBIX20 XUMUUECKHUX
3JieMeHTOB [lepruouvyecKol CUCTEMBI

/. . MeHienieeBa.

XapaKTepUCTHKA XUMUYECKOTO 3JIeMEHTA M0
ero nojioxkeHuto Bllepuoaundeckoit cucreme /l.
HU. Meneneena.

3akoHomepHOCMU U3MeHeHUsl ceolicme
2/1eMeHmMo8 MaAbIX NepuU0do8 U 21a8HbIX
nodapynn 6 3a8ucumocmu om amomHo20
(nopsidkoso20) Homepa.

3HaueHue [lepuoduyecko2o 3aKoHa u
Ilepuoduueckoli cucmembIXUMUYECKUX
3/1eMeHmMos 015 pa3gumusi HaQyKu U nNpaKkmuxu.
A. U. Mendenees — yuénulil, nedazoz u
2padtcOaHUH.

AemoHcTpauum
KopoTkonepuogHas U
JUIMHHONlepUouaHass  GpopMbl
[lepropnueckon CUCTEMBI
XUMUYECKUxXx 3jieMeHTOB JI. HU.
MeHpeeeBa.

O3HakoMJileHHe ¢ 00paslaMu MeTa/UIoB U
HeMeTaJlJIOB.

Na6opaTtopHbie 1 NpakTuyeckue paboTbl
JlabopamopHblii onbim:

B3auMogelicTBUe THUAPOKCHJA LIMHKA C
pacTBOpPaMH KHUCJIOT HIlleJI0ue i

AsnekmpoompuyamesbHOCMb AaTOMOB
XMMUYECKHUX 3/1eMeHTOB. XUMUYecKast
CBA3b (MOHHAs1, KOBaJIEHTHAsI NOJIApHAst U
KOBaJIeHTHasl HENoJIsIpHas).

CTeneHb OKUC/IEHUS.
OKHC/IUTEIbHO-BOCCTAHOBUTE/IbHbIE
peaknuu (OBP). [IpouecchlokrcIeHUs U
BOCCTaHOBJIeHHsl. OKUCIUTENH U
BOCCTaHOBHUTEJIH.

JAemoHcTpauumn

OKHC/IHUTEJbHO-
BOCCTAHOBUTeJIbHbIE peaKIUU:
ropeHue,peakLuy pas3JokKeHus],
coeiMHEeHUS

PackpbIBaTh CMBIC/I IEPUOAMYECKOT0 3aKOHA 10/

PYKOBOJCTBOM IIeJarora.

[ToHMMaTb CylLeCTBOBAaHUE IEPHUOUYECKON
3aBUCHUMOCTH CBOWCTB XMMHUYECKUX3JIEMEHTOB
(13MeHeHHe paJilyCOB aTOMOB U
3JIEKTPOOTPHULIATENBHOCTH) U UXCOEJUHEHUH OT
[10JIOXKEHUS B IEPUOIUIECKON CUCTEME U CTPOEHUS
aToMa C UCNOJIb30BaHHUEM CXEM U TaGJIHL.

YcTaHaBNIUBATb CBA3b MeXY I10J10KeHUEM 3JIeMeHTa B
NepyuoANYeCcKON CHCTeMe! CTPOeHHeM ero aToMa
(cocTaB u 3apsA a4pa, 061ee YUCI0 3JeKTPOHOB U
pacnpefiesieHYe UX 110 3JIeKTPOHHBIM CJI05IM) 110
o6pas3ny.

[IporHo3upoBaTh XapakTep U3MEHEHUS CBOMCTB
3JIEMEHTOB U UX COE€IMHEHUH MOTPYIIIAaM U NeprojaM
[leproanyeckoii cCTeMBI C IOMOILBIO Ilefjarora.
XapaKTepu30BaTb XUMHUYECKHUE 3JIEMEHTHI
HEPBBIX TPEX MEPUOOB, KA, KaJbIUs 110 UX
noJsioxkeHuto B [lepuoguyeckoii cucreme /. U.
MeHpeieeBa.

CneloBaTh MpaBUiaM 6€30MacHOM paboThl B
J1abopaTOPUHU NPU UCIOJIb30BAaHUMXUMHYECKON
NoCy/ibl U 060pyA0BaHUS N0/, KOHTPOJIEM Nleiarora.

BbIcTpauBaTh pa3BEPHYThIE MUCbMEHHBIE U YCTHbBIE
OTBETHI C ONT0poH HauH$opMal Mo U3 YiebHHUKA U
CITpaBOYHbIX MaTepHUaJIOB, TPAMOTHO
UCI0/1b30BaTh U3y4YeHHbIN MOHATUHHBIN
annapar Kypca XMMHUH 1ocje
CTPYKTYPUPOBaHHUSI MaTepHasa C
UCINO0JIb30BAaHUEM KJIUILIE.

Hcnosib30BaTh IPpH BbINTOJIHEHU U y‘-IeGHbIX BaAaHI/lI‘/Jl
TEeKCThbl yueGHUKA [10C/Ie CTPYKTYPHUPOBAHUS
MaTepHaJla, CpaBOYHble MaTepHaJIbl
(Ilepropnyeckyro
CHUCTEMY XMMHUUYeCKHUX 3j1eMeHTOoB /I. . MeneneeBa,
Ta6JIMULY PAaCTBOPUMOCTHUKHUCJIOT, OCHOBaHUH U COJIEN B
BO/i€, 3JIEKTPOXUMUYECKUH psJ| HallpsKeHUH
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJIHEHUH Y4eOHBIX 3a/JaHUi U B

npoliecce
HCCJIeIoBaTebCKOM JiesiTeJIbHOCTH Hay4yHO-
NOMYJIAPHYIO IUTepaTypy
XUMUYECKOT0 COJlepKaHus, ClIpaBOYHbIe MaTepHaIbl,
pecypcel MHTepHeTa N0APYyKOBO/CTBOM Ilejiarora
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PackpbIBaTh CMBIC/ U3y4aeMbIX IIOHATHH O],

PYKOBOACTBOM neAarora. OnpezesnsTb BUA XUMUYECKOH

CBSI3U B COEJUHEHUH C UCII0JIb30BAaHUEM CXEM.

Onpefie1Th CTENEHb OKUCIeHUSA XUMUYECKOT 0
aJjieMeHTa 10 GopMyJie erocoeJMHEHHUS C
HCI0JIb30BaHUEM QJITOPUTMA.

Onpefie1ITh 3/1eMEHT (BEIIECTBO) — OKUCIUTE/b
Y 3JIEMEHT (BeIeCTBO) —BOCCTAHOBUTEJIb.

O6BACHATD CYLIHOCTb MPOLECCOB OKUCJIEHUS U

BOCCTAHOBJIEHHUSL.

CoCTaBJIATh 3JIEKTPOHHBIN 6aJIaHC C yYETOM
YHUCJIa OTJAHHBIX U TPUHATBHIX3J1EKTPOHOB.

CocTaB/IITb ypaBHEHHE OKUCJIUTEJIBHO-
BOCCTAaHOBUTEJIbHOM peaKkLU1 M0aJIrOPUTMY
pa3bopa OKUCIUTENbHO-BOCCTAHOBUTEIbHON
peaKIHH.

Hcnosib30BaTh NpU BEINOJTHEHUH yYeOHBIX 3aJjaHUH

TEeKCThl yYeGHUKA MOCJIeCTPYKTYPUPOBAHUs MaTepHana,
CIpaBOYHbIe MaTePHAJIbI (IEPUOANYECKYIO

CUCTeMY XMMHUYeCKUX 3ieMeHTOB /I. U. MeHeneeBa,
TaGJIMILY PACTBOPUMOCTHUKHUCJIOT, OCHOBAaHUH U COJIEN B
BO/I€, 2JIEKTPOXUMUYECKUH PsAJi HAPSXKEHUH MeTaJIJIOB).



9.ximacc

MpumepHbie Tembl,
packpbisatowme
AaHHbI pa3gen

nporpammni,
W KO/IMYECTBO 4acos,
OTBOAMMOEHA UX
nusyyeHue

IloBTOpEeHue u

HepI/IOAI/I‘{ECKI/Iﬁ 3aKOH. Hepuoauqecxaﬂ

XapaKTepl/IBOBaTb XUMHUYECKHE 3JIEMEHTDI IePBbIX

yriay6JieHne cucTeMa XMMHUYecKHX aeMeHTOB /. W. TPEX MEePUO/I0B, KaJIUs U KaJIbLUS 110 UX
3HAHUM OCHOBHBIX MeHgenieeBa. CTpoeHHe aTOMOB. noJsioxeHuto B [leproaudeckoit cucteme /l. W.
pasaesioBkypca 8 3aKOHOMEPHOCTUB U3MEHEHUHU CBOUCTB MeHiesieeBa CONIOPOM Ha AJITOPUTM.

KJjacca XUMHYECKHX 3/1eMEHTOB IIePBbIX TPEX KnaccuduuupoBaTh 1 Ha3bIBaTh HEOpPraHUYeCKUe
(549) MepHO/I0B, Ka/lus, KaJbLUsA U UX BellleCTBa U3y4YeHHBIXKJ/IACCOB C ONOPOH Ha cxeMy,
coeIUHEHUH B COOTBETCTBUHU C Ta6JIULy PaCTBOPHUMOCTH.

M0JI0XKEHHUEM 3JIEMEHTOB B OnuceiBaTh 06111e XUMHUYECKUe CBOHCTBA
NepruoANIecKoi cucTeMe U BellleCTB Pa3/IMYHbIX KJIACCOB, IO TBEPXKAATh
CTPpOEHHEM UX aTOMOB. CBOMCTBa npUuMepaMu MOJIEKYJIAPHBIX
Knaccudukanus v HoMeHKJIaTypa ypaBHEeHUI XUMHYECKUX peaKIUi c onopoi Ha
HeopraHW4ecKHX BellleCTB(Mex/yHa-poAHas U CXemy.
TpUBHa/IbHasA). XUMHUYeCKHe CBOMCTBa OnpezensiTb BUA XUMUYECKOM CBA3U U TUI
BellleCTB, OTHOCSIMUXCS K pa3/IMYHbIM KJlaccaM KPHUCTA/INYeCKON pelléTKHBellecTBa C
HeOopraHW4ecKUXCcoeMHEeHUH, UX OIIOpPOM Ha CXeMY.
reHeTU4eCKas CBA3b HEOPraHU4eCKUx HpOFHOBl/IpOBaTb CBOMCTBa BelleCTB B
BellecCTB. 3aBUCHUMOCTH OT UX CTPOEHHUA Imocyie
CTpoeHHe BellleCTBa: BU/Jbl XMMUYECKOH CBA3M M|  NpeABapUTe/IbHOr0 pasbopa.
TUIIbI BbicTpauBaTb pa3BEépPHYTble NUCbMEHHbIE U YCTHbIE
KPHUCTA/JIMYECKUX PELIETOK. 3a8UcUMOCMb OTBETHI C ONIOpOoH HauH$OPMaIMIO U3 YIeOHUKA U
ceolicme gewjecms om UXCMpoeHUusl. CIPaBOYHbIX MaTepHaJIOB, FPAMOTHO
JeMoHcTpanumn MCI0JIb30BaTh U3y4YEHHbIA NOHATUHHBIN anmapaT
1. Mozeiv KpUCTAI/INYECKUX PELIETOK Kypca XMMHM.
HeopraHW4ecKHx BellecTs. Hcnosib30BaTh NPU BINOJIHEHUH Y4eOHBIX 3a/JaHUi U B
2. KopoTkonepuosaHas u npounecce
JJIMHHOIlepuoiHast GopMbl HCCJIeIOBaTeIbCKOM JIeITeIbHOCTH Hay4HO-
[Teproanyeckoi cucTeMbl HOMYJIAPHYIO INTEPATYPY XUMHUYECKOT0
XMUMHUYeCKHUX 3jieMeHTOB /I, U. coJiep>KaHus, CIpaBOYHble MaTepHaJIbl, PeCYPChl
MenpeneeBa WHTepHeTa
110/ PyKOBO/ZICTBOM Ileiarora.
Tema 1. Knaccudukanus XuMUYeCcKUX peaKkiui 1o PackpbiBaTb CMBIC/ H3y4aeMbIX TIOHATUN U
OcHOBHBIE pas/IMYHBIM NpU3HAKaM (110 YHUCIY U COCTaBY HNPUMEHSATb 3TH NOHATHUS IPUONMCAHUU CBOMCTB
3aKOHOMeEepH y4aCTBYIOLIMX B peaKLMH BeIeCTB, N0 BelLeCTB U UX IpeBpallieHUH.
OCTH mensiogomy 3hpexmy, no usmenenuro cmeneneil | KnaccudunpuposaT84uMudecKre peakijuu 1o
XUMHYeCKUX OKUCAEHUSAXUMUYECKUX 3/1eMeHMOo8, N0 pa3/IMYHBIM TPU3HAKAM.
peaxknuii(4 obpamumocmu, no y4acmuro Kama/ausamopa). YcTaHaBAMBAaTh 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH
q) IK30- u 3HdomepmuyecKue peakyuu, peaKL MM OT Pas3InYHbIXGAKTOPOB 0/] PYKOBOACTBOM

mepmoxumuieckue ypasHeHusl. [lousmue o
cKopocmu xumuveckol peakyuu. [Tonssmue o
20MO2€EHHbBIXU 2eMepPO2eHHbIX PeaKyusix.
IloHsamue 06 o6pamumbix

U HeO6PAMUMBbIX XUMUYECKUX PeaKyUsix.
TloHssMue 0 XuMu4eckoMpasHo8ecuu.
®akmopbl, 8AuUsAWUE HA CKOPOCMb
XUMUYeCKoll peakyuu U no/0xceHue
XUMUYECK020 pagHO8eCUsl.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu (371eKTPOHHBINGANIAHC
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM
peakiuu).

JleMoOHCcTpanuu

1. 3aBUCUMOCTb CKOPOCTU XUMUYECKOU

peaKIyU OT pa3/INYHbIXPAKTOPOB.

2. Bo3gericTBue KaTaJarM3aTopa Ha CKOPOCTh
XUMHUYECKOU peaKLvy.

3. [IpuMepbl HEOGPATUMBIX U 06 PATUMBIX
peakLnuu.

4. CMellleHUe paBHOBECUSI XMMUUECKOHN peaKIlvU.

YUUTEJIS.

[IporHo3upoBaTh BO3MOXXHOCTH TPOTEKAHUS
XUMUYECKUX PeBpallleHNH BPa3JInYHbIX
YCJIOBUSIX ITOCJIE TIPEIBaPUTETbHOU paboThI.

OnpeznensiTb OKUCJIUTEDb U

BocctaHoBuTe b B OBP.

CocTaBJIAATh 3JIEKTPOHHBIN

OaJlaHC peaKIuu.

[Ipon3BOAUTE BBIYHUCIEHHUS 10 XUMHUYECKUM

YPaBHEHHUSIM I10 aJITOPUTMY.

BrIcTpanBaTh pa3BEPHYThbIe HUCbMEHHBIE U YCTHbBIE
OTBETHI C OIOPOY HAaMHGOPMALUIO U3 YIeOHHUKA U
CIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUNHBIN
anmnapar Kypca XMMHUHU 10cjIe
NpeJBapUTELHOTO CTPYKTYPUPOBAHUS
MaTepuaJa.

HWcnosib30BaTh NpU BBINOJHEHUH yUeOHBIX 3aJaHUN U B

npouecce

HCCJIeI0BATEbCKOU AesITeIbHOCTH HAyYHO-




Buruuciaenus

— KOJIMYeCTBa BelecTBa, 00’béMa U Macchl
peareHTOB WJIHUINPOAYKTOB 10 YpaBHEHUAM
XUMUYECKUX peaKk Ui

MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOT0 CO/IEPIKAHUS,
CIpaBOYHble MaTepHaJibl, pecypcbl MHTEepHeTanoce
KOHCYJ/IbTall1U C I1e/1aroromM.

Tema 2.
JJIEKTPOIMTHYECKA
AJUCCOUALMS.
XuMudyeckKue
peaxkuyu B
pacTtBopax

(84)

Teopus 3JIEKTPOJIUTUYECKOHN
NACCOLALAH. JJIEKTPOJIUTHI u
HE3JIEKTPOJIUThL.  KaTHOHBI, aHUOHBI.

Mexanusm  duccoyuayuu eewjecmg ¢
PA3AUYHBIMU 8UAAMU XUMUYECKOU C8s53U.
CmeneHb  duccoyuayuu. CUIbHBIE U
c1abble 371eKTPOJIUTHL

Peaxyuy MOHHOT'0 06GMEHa, YCI0BUS UX
NMPOTEKaHHUA. I/IOHHbIeypaBHeHHH

peaxIui.

XuMHUyecKkye CBOMCTBA KUCJIOT,

OCHOBaHUH U coJieli B cBeTe

npeZicTaBJeHUH 06 3/1IeKTPOJIUTUIECKON
aucconuanuu. Cpeapacrtsopa. [lonsatue

0 TU/IPOJIN3e COJIEH.

KayecTBeHHble peaKLiMM Ha KATHOHBI

Y aHUOHBI : XJIOpUJI-, 6GPOMUJ, HO3UJ-, CyAbdaT-,
KapOoOHaT-,

cumkaT-¢docdaT- aHMOHBI, TUAPOKCHU/I-UOHBI
KaTHOHbI aMMOHMA,MarHus, KaJbLus,
AJIIOMUHUS, Kesie3a 2+, 3+, IMHKAQ,
NPUCYTCTBYIOIME B BOJHBIX PACTBOPAX..

JleMOHCcTpauuu

JeKTpUYecKast IPOBOAUMOCTb PACTBOPOB
BeLIeCTB; IBIPKEHHEHOHOB B
3JIEKTPUYECKOM IIO0JIE.

OMNBITHI, WIIIOCTPUPYIOLLHME IPU3HAKH
NpOTEKAHUS peaKLMHHOHHOT0 0GMeHa.
OmnBITHI 110 ONpeZieIeHUIO CpeJibl B paCTBOPax
coJsieii (x10pujaHaTPUsl, KapGOHATA HATPHS,
XJIOpUZA LIUHKA).

JlaGopaTopHbI

eu

NpaKTH4YeCKH

epaGoThl

JlabopamopHblii onbim:

NeB8Peak1iiu HOHHOTO 06MeHa B

pacTBOpaXx 3J1€EKTPOJIMTOB:CyIbdaTa

menu(1l)

Y é/104M, KapboHaTa HATPHUS U COJISTHOM
KHUCJIOTBI, peaKIus

HeHWTpaJn3al Uy MeXAy THPOKCH/IOM KaIus U
COJITHOUM KUCJIOTOH.

Ne9. KauecTBeHHble peakLum Ha MOHbI B PacTBOpE.

Ilpakmuueckas paboma:
Ne 1. PemieHue sKCrieprMeHTaJIbHbIX 33/1a4 110
TeMe.

Buruucaenus

PackpbIBaTh CMbIC/ U3y4aeMbIX IOHSATHH, a TAK)XKe
CMBICJI TEOPHUHIJIEKTPOJUTHYECKOH IUCCOLIMALIMHU C
OMOpPOU Ha CXEMBIL.

OG6BACHATh MPUYUHBI 3JIEKTPONPOBO/I-

HOCTH BOJHBIX PaCTBOPOB C HOMOIIbIO IIearora.

CocTaBJsITh YpPaBHEHUA JUCCOHUALIUU KUCJIOT,
1iesIo4el ¥ cosield, MOJIHbIEN COKpaLléHHbIe
HOHHbI€ YpaBHEHHA XUMHUYECKHX peaKqu/'I
HOHHOT O
obMeHa.

[l1aHMpOBaTb M OCYLIECTBAATD Ha IPAaKTHKe
XMUMUYeCKHe 3KCIIePUMEHTBI, TIPOBOAUTb
HabJI1I0/leHus, leJIaTh BBIBO/bI 10 pe3yJibTaTaM
3KCIepUMeHTaIocIe peBaprUTebHON PaboThI.

CnenoBaThb MpaBUJIaM 6e30MacHOM paboThl B

JlabopaTopuu Npu
UCI0/Ib30BAHUH XUMUYECKOH NMOCy bl U
060pyI0BaHHUs 110/, KOHTPOJIEMIIeJlarora.

[Ipor3BOAUTD BBIYMCIEHUSA 10 XUMHUYECKUM

yPaBHEHHUSIM.

BbicTpauBaTh pa3BépHyTble MNHCbMEeHHbIEe U
yCTHbIE OTBETbI C 0NIOPOi HAMHPOPMALIUIO U3
y4yeOHHUKa U ClIPaBOYHBIX MaTePHAJIOB,
rpaMOTHO
VCII0JIb30BaTh U3y4YeHHbIN NOHATUNHBIN
anmapar Kypca x‘ﬁy Uy mocje
Ipe/IBapUTEbHOI0 CTPYKTYPUPOBAHUSA
MaTepuaJa.

Hcnosib30BaTh NPU BHINOJIHEHUH Y4e6HbIX 3aJaHUH U B

npouecce
HCCJIeIOBATEbCKOM JIeATeIbHOCTH Hay4HO-
HOMYJIAPHYIO INTEPATYPY XUMHUYECKOTO
coJiep>KaHus, CIPaBOYHbIe MAaTePUaJIbl, PeCYPChI
WHTepHeTanoc/ie KOHCY/IbTallMH C IIeJaroroM.




— 10 YpaBHEHHUAM XUMHUYECKHUX peaKunﬁ

Tema 3. 0612
XapaKTepuCTHKa
XUMHYECKHX
ajsiemeHTOB VIIA-
rpynmsl.
l'asoreHs!

(44)

0611as XapaKTepUCTHKA IaJIoreHOB.
0co6eHHOCTH CTPOEeHUAATOMOB 3THX
3/1IeMEeHTOB, XapaKTepHbIe 1 HUX

cTerneHu

okucsieHusi. CTpoeHue U $pr3UIECKHe CBOICTBA
MNPOCTBIX

Bell|eCTB — raJloreHoB. XUMHYeCcKHe

CBOWCTBA Ha IpHUMepe xJjiopa
(B3auMoeHCcTBHE C META/IAMY,
HeMeTaJlJIaMH (BOZOPOJOM U KUCI0POJOM),
weaouamu). Xnoposogopon. ConssHast

KHCJIOTA, XMMHUYeCKHe CBOMCTBA, Noay4eHue,
npuMeHeHHe. KauecTBeHHbIe

peaKIUH Ha rajJioreHu/i-uoHsl. Jeticmaue xa10pa
U X/10p08000p00a HAOP2AHU3M He/108€Kd.
BaxkHel111e XJIOpUABI U UX HAXOXK/AEeHNe B
pHUpoJe.

JeMOHCcTpauuu
BujeomMaTtepuaJibl: raJoreHsl U UX
coeHeHUA.06PasLbl XJIOPH0B.

JlaGopaTopHble U NPaKTH4YeCcKHe paGoThI
JlabopamopHulii onbim:

PacnosHaBaHMe XJ1I0pH/I-MOHOB.
Ilpakmuueckas paboma:

Ne 2. [Tosty4eHHe CONSTHON KHUCIOThI, U3yYeHUE
eé CBOWCTB.

Buruucaenus
110 ypaBHEHHUSIM XUMHUUYECKUX PEAKI UL

O6BsICHATD 00LIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB HEMETAJIJIOB U UXCOeJMHEHUH B IIpeJiesiax
MaJIbIX IEPHO/0B U IJIaBHBIX HOATPYIIIT
[leprnoudeckoi CUCTeMbI XUMHUYECKHUX 3IEMEHTOB C
Yy4ETOM CTPOEHHSI UX ATOMOB C HCII0JIb30BaHHEM
CXeMBL.

XapaxTepu3oBaTh pU3NUECKHE U XUMUYECKHe
CBOWCTBa MPOCTbIXREIIECTBra/IOr eHOB (Ha
IpUMepe XJI0pa) U C/I0KHBIX BeleCTB
(x10poBOZOPOAA, XJIOPU/IA HATPHUS), CIOCO6BI X
[OJIy4eHUs], IPUMeHeHHe ¥ 3HaYeHHe B IPUPOJE U
YKU3HU YeJI0BeKa [0CJIe CTPYKTYPHUPOBaHUS
MaTepuaJa.

OmnpezieIsiTh raJOreHU-UOHBI B PACTBOPE C
HCII0JIb30BaHKEM TabIUIbI " XapaKTepHble
peakI vy Ha aHUOHBI .

[11aHUPOBATH U OCYLIECTBJISATh HAa IPAKTHKE
XUMHYeCKHe 3KCIIepUMEHTB, IPOBOIUTh
HabJII0JeHH s, [ieJIaTh BBIBOJIbI [10 pe3yJ/IbTaTaM
3KCIIEePUMEeHTAIoC/Ie IPeiBAPUTEIbHON Pa6OThL.




Tema 4. 06129

XapaKTepUCTHKaA
XHUMHYECKUX
3JIeMEeHTOB VIA-

rpynnbl. Cepa u eé
coeauHeHus (5 4)

0611as XxapaKTepUCTHKa 3JieMeHTOB VIA-
rpynnbl. Oco6eHHOCTH

CTPOEHHsI AaTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHbIe JJI1 HUX CTENNEHUOKUCTEHUSL.
CtpoeHue U pU3NUECKHEe CBOUCTBA MPOCTHIX
BEIIeCTB — KUCJ0PO/ia U CEepBbL.
AnnoTpornHble MOAUUKALUYA KUCJIOPOAA U
cepbl XUMUYECKHE

CBOMCTBa cephl. B3aumoieiicTBue ¢
HeMeTaJlJIJaMH - BOJJOPO/JOM UKHCJIOPOJIOM,
MeTaJl/laMH, KOHLIEHTPUPOBAaHHBIMU
a30THOM U

cepHOH kucsoTaMu. CepoBoJOpOJA, CTPOEHME,
dusnyeckue

OGBSACHATD 00OLME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3/1eMeHTOB VIA-rpynmnsl ¥ UX coeJUHEHU I
C y4€TOM CTPOEHHUS UX aTOMOB C OIIOPOH Ha CXEMY
"H3MeHeHHe paInyCcoOB BIOATpyMIax".
XapakTepusoBaTbh pUsnYecKue
Y XMMHY€ECKHEe CBOWCTBA NPOCTOr0 BELIECTBA CEPBI U
eé coeITUHEHUN
(cepoBOZOpO/IA, OKCHAOB CEPBI, CEPHON KUCJIOTBI,
cy/ib$aTOB), CIOCO6BI UX

Y XMMUYeCcKHe CBOMCTBA (KUCIOTHBIE U
BOCCTAHOBUTeJIbHBIE). OKCHU/IbI CEPBI KaK
Npe/CTaBUTENIH KUCJIOTHBIX OKCH/IOB.
CepHasikucoTa, Gusndeckre U

XUMUYECKHe CBOMCTBA (061He KaK
Npe/ICTaBUTES KJIacca KUC/IOT U
cheyuguueckue), npuMeHeHue.CepHUCTas
KHUCJIOTA.

Xumuueckue peakyuu, sexcaujue 8 oCHoge
NPOMbIWIEHHO20 CNOCO6AN0AY1eHUsl CEPHOLT
Kuc/iomol. Annapamel u npomekaroujue 8 HuUx
npoyeccol (Ha npumepe npouzeodcmea cepHol
Kuc/aomut).

CoJiv cepHOM KUCJIOThI, KaueCTBEHHAsl peaKLUsl
Ha cy/ibdaT-HOoH.

HaxoxzieHue cephl ¥ €€ coeIMHEHUH B IPUPOJIE.
Xumuueckoe

3azpsi3HeHue okpycaioujeli cpedbl
coeduHeHUsIMU cepbl (KUCA0MHbIed0#COU,
3azpsisHeHue 803dyXa u 6000éM08), cnocobbl
e20 npedomepaujeHusl.

JleMOHCcTpanuu

Konneknuu (BugeomMaTepuasbl): cepa U eé
coeJJMHEHUS.

O6yr/iiMBaHMe caxapa 1noJ JeCTBUeM
KOHLIEHTPUPOBAaHHOU CEPHOMKHUCJIOTHL.

JlaGopaTopHbIe U NPaKTH4YeCKHe PaboThI
JlabopamopHbie onblmul:

O6HapyxeHUe Cy1bpaT-NOHOB.
B3anmo/iericTBUe pa36aBIeHHON CEPHOM
KHUCJIOTBI C [IUHKOM.

Buruucaenus

10 YPaBHEHHUAM XUMHUYECKHX peaKLui

NOJIyYeHUs], IpUMeHeHYe U 3HaYeHHe B
NPUPO/IE U KHU3HU YeJI0BEKA COOPO Ha
CXeMY U IJIaH.

OnpefensiTh HaJIMYKe CyJibPAT-UOHOB B pacTBOpeE.

O6BACHATD CYLUHOCTb 3KOJIOTUYECKUX TPOOGJIEM,
CBSI3aHHBIX C IepepaboTKONCOeJUHEHUH cepbl
1ocJie CTPYKTYPUPOBAaHUS MaTepUaa.

[l1aHUPOBATh M OCYLIECTBJISATH HA MPAKTHUKE
XUMHYECKHE 3KCIIEPUMEHThI, TPOBOAUTh
HabJII0IeHUS, JIeJIaTh BBIBO/IbI 10 pe3yJ/bTaTaM
3KCIepUMEHTA.

CnenoBaThb paBUJIaM Ge30macHoi paboThbl B

JlabopaTopuu Npu
HUCIIOJIb30BAaHUU XHMH‘{ECKOFI l'IOCy,[[bI n
060py/l0BaHUs I0/] pyKOBOJCTBOMIIejarora.

HpOl/IBBOL[I/ITb BbIYUCJIEHUA 10 XUMHUYECKHUM

ypaBHeHUAM 1o aaroputmy.Ucnosib3oBaTe npu

BbINTOJIHEHUU Y4eOHbBIX 33/JaHUM TEKCThI yueGHUKA,
cnpaBoyYHble MaTepuaJbl ([leproauyeckyro
cucTeMy XuMHuudeckuxaseMeHToB /l. U. MeHzeneeBa,
TaGJIMIy PAaCTBOPHUMOCTH KHUCJIOT,

OCHOBaAHUM U COJIEH B BOJE,
3JIEKTPOXUMHUYECKUN PsiJ| HANIPSKEHU I
MeTaJlJIoB).

W cnosib30BaTh NpU BINOJTHEHUH yUeOHbIX 3aJaHUH
Y B [IpoIlecce UCCIe[0BaTeNbCKON AeTeTbHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO
COJIEP>KaHUs, CTPABOYHBIE MaTePUaJIbI, PECYPChI
WHTepHeTanoc/ie KOHCYJIbTALLUU C IeJaroroMm
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Tema 5. O61aa
XapaKTepuCTHKaA
XMMHYECKUX
3JieMeHTOB VA-
rpynmnsl. A30T,
docdop u ux
coeAUHEeHU

(74)

0611as XapaKTepPUCTHKA 3J1eMeHTOB VA-
rpynmnbl. O0co6eHHOCTH

CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE /I HUX CTENIEHUOKHUCIEHUSI.
A3or, pacnpocTpaHeHue B IPUPO/JIE,
¢duU3MYeCcKHe U XMMHUYeCKUECBOUCTBA.
KpyroBopoT a3oTa B npupoze.

AMmMuak, ero pusnyeckue U XMMUYeCKHe
CBOMCTBA, N0JIy4eHHe unpruMeHeHue. Conu
aMMOHUS, UX PU3HUYECKHe U XUMUYECKHe
CBO¥CTBa, npuMeHeHue. KayecTBeHHas
peakiys Ha HOHbl aMMOHHA.A30THast KUCJIOTa,
eé pusnyeckre U XMMHUYECKHe CBOHCTBA
(o611Ke KakK npesCcTaBUTEIS KJacca KUCIOT U
cneyuguueckue). Asomucmas Kucioma.
Hcnosb308aHue HUMpamos u coseti AMMOHUS 8
Kayecmee MUuHepa/abHbiX y0obpeHull.
XUMHYECKOe 3arpsi3HEHHE OKPYKaKoLIei
Cpe/ibl COeIMHEHUSIMHA30Ta (KUC/IOTHBIE
JIOK/H, 3arpsi3HEHHE BO3/1yXa, TOYBbI U
BO/IOEMOB).

docdop, arromponnwvie modugpukayuu
docgopa, dusnyeckre UXUMUUYECKUE
CBOMCTBA.

Okcup dochopa(V) u docdopHas

KHUCJI0Ta, GU3UYECKHEe U XUMHUYECKHe
CBOMCTBAa, nosyyeHue. KauecmeenHas
peakyust Hagpocgham-uoHsL.

Hcnoav3osanue pocgpamos 6 kauecmee
MUHepa/abHbIX y0obpeHull.

3arpsisHeHHe NPUPOJHbBIX BOAOEMOB
docdaTamu.

JleMOHCcTpanuu

Konnexnuu: docdop 1 ux coefUHEHUSI.
B3aumo/eiicTBHe KOHIIEHTPUPOBAHHOU
a30THOM KHCJIOTHI C MEJIbIO.

JlaGopaTopHbIe U NPpaKTH4YeCKHe paboThI

JlabopamopHble onblmbl:

1. B3auMoericTBHe cojieli aMMOHHUS C
1IEJIOYBIO.

2. O3HaKOMJIeHHE C 06pa3aMy a30THBIX U
dochopHBIX yH0O6peHUH.

IIpakmuueckas paboma:

Ne 10. [TosryyeHue aMMHUaKa, U3y4eHue ero

CBOMCTB.

BuruucsaeHus
110 ypaBHEHUSIM XUMHYECKHX PeaKIui

OGBSACHATD 06111e 3aKOHOMEPHOCTH B UBMEHEHUHU
CBOMCTB 3/ieMeHTOB VA- rpynnbl U UX
COeJJMHEHHUH C YYETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb (GU3UYECKHE U XUMUYECKHE
CBOMCTBa NPOCTHIX BellecTBa3oTa U ¢ochopa U
HUX COeJAVHEeHUH (aMMHUaKa, coJied aMMOHUS,

a30THOMU KHCJIOTBI,  HUTPATOB,  OKCHAA
docoopa(V) u pochopHOU KUCIOTHI,
docdaTos), CIoCo6bI ux MoJIy4YeHusl,

NpUMeHeHHEe U 3HaueHWe B MPHUPOJIE U JKU3HU
YyeJIOBEKa C UCI0JIb30BAHUEM CXEMBI.

OnpeaensiTb MOHbI aMMOHUS U pochaT-HOHBI B
pacTBOpE C UCM0/Ib30BAHUEM TABJIUILbI
"XapakTepHble peaKLU1 Ha KATUOHbI U aHUOHBI".

OGBACHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM,
CBsI3aHHBIX C HAX0X/IEHUEMCO€e/IMHEHUH a30Ta U
docdopa B okpykaroleii cpefe.

[1J1aHUPOBATDb U OCYLIECTBJSATD HA MIPAKTHKE
XUMHUYECKHE 3KCIIePUMEHTDI, IPOBOIUTh
HaOJII0/1eHUS, [IeJIaTh BBIBO/IBI 110 Pe3yJIbTaTaM
3KCIIEPU-MEHTA.

CieloBaTh IpaBUJiaM 6e30MacHOM paboThl B
J1abopaTOPUU TPUHUCIIO0Ib30BAHUH XUMHUUYECKOH
IOCY/ibl U 060PYJ0BaHUSI.

HpOl/IBBOﬂl/ITb BbIYUCJIEHUA 10 XUMHUYECKUM

ypaBHEHUAM.

HWcnosib30BaTh NpU BbINOJTHEHUH yUeOHbIX
3aJJaHUH TeKCThl yueOHMKa,CIIPaBOYHbIe
MaTepHaJibl (IEPUOUIECKYIO CUCTEMY
XUMUYeCcKHUx aseMeHTOB /JI. U. MeHeneeBa,
Ta6JIMILY pacTBOPHUMOCTH KHUCJIOT,

OCHOBaAHUWM U COJIEH B BOJE,
3JIEKTPOXUMHUYECKUN PsiJ| HANIPSKeHU I
MeTaJlJIoB).

HWcnosib30BaTh NPU BHIIOJHEHUH YYeOHbIX 3aJaHUHN U

B IIporiecce

MCCJ/Iel0BaTe/IbCKOH 1esTeIbHOCTH HayYHO-

MONYJISIPHYIO JTUTEPATYPY XUMUUECKOT0

coJlepKaHus, CIIPaBOYHbIe MaTepHaJIbl, PeCypChl

I/IHTepHETaHOCJIe KOHCYJIbTAalJUH C IeJarorom

38

Tema 6. 06125
XapaKTepHc- THKa
XHMHYECKHX
3ieMeHTOBIVA-
rpynnsbi.

Yriiepoa v KpeMHM#
U UX

Yrnepog, aJuIOTpONHbIE
Moaubukanuu rpaduT, aaMas.
B3auMojieicTBHe C MeTaJ/lJIaMH,
HeMeTaJlJlaMH,
KOHIIEHTPUPOBAHHBIMU a30THOU U
CEepHOU KUC/IOTaMU,
pacnpocTpaHeHuUe B IPUPO/JE,
dusnyecKre U XUMHUYECKHE

O6BbACHATD 001 Me 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3/1eMeHTOB [VA-rpynnel v ux
coeJJMHEHUH € y4ETOM CTPOEHHS UX AaTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYECKHe
CBOMCTBA MPOCTBIX BEIECTBYT/IEPOA U
KpPeMHHUS U UX COeIMHEHUH (OKCHI0B yTIepoJa,
YrOJIbHOU




CoeMHEHUA
(84)

cBoMcTBa. Ancop6uus. KpyroBopoT yriepoja B
NpUpPOJE.

Okcuzpl yriepoja, ux Gusudeckue 1
XUMUYECKHE CBOMCTBA, UXJEHUCTBUE HA
YKUBbIE OPraHU3MbI, IOJyYeHUE U
NpUMeHEeHHUE.

IKos02uHecKue Npob1eMbl, C8S3AHHbLE C
okcudom yzaepoda(lV);2unomesa 2106a16H020
nomensieHus1 KAuMama; napHuKosbwlil agpghexm.
YroJsibHas KAC/I0Ta U €€ costy, UX pu3udecKre U
XUMUYECKHE

CBOCTBA, OJIyY€HHE U IPUMEHEHHUE.
KauecTBeHHas peakl|si HAKApOOHAT-HUOHBL
IlepsoHauaibHble NOHAMUSL 06 0p2AHU4ECKUX
gewecmsax Kak 0coe0UHeHUsIX y2aepoda:
0CO06eHHOCMU COCMAsa U CMPOEeHUSL.

ToHsimue 0 6u0/102u4ecKU 8aHCHBIX
gewecmesax: Heupax, 6eqkax,y21e800ax.
MamepuasbHoe eQUHCMB0 0P2aHUYECKUX

u

HeopaaHu4eckux cOeOUHeHull.

KpemHutl, ezo ¢pusuueckue u Xumuveckue
ceolicmea (Ha npumepeszaumodelicmausi ¢
Memaanamu U HeMemaanamu), noayveHue
unpumeHeHue 8 3/1eKmpoHuUKe.

CoeduHeHus1 KpeMHUs 8 npupode. O6ujue
npedcmasaeHust 06 okcude kpemuusi(1V) u
KpemHuesol Kucsiome. Cuiukamsl, ux
ucnosb308aHue 8 6bimy, MeduyuHe,
npomvluweHHocmu. BaxcHeliwue
cmpoumes/ibHbleMamepuawl: Kepamuka,
cmek/10, yemeHm, 6emoH, dcesne306emoH.
IIpo6aemul 6e30nacHozo

UCN016308aHUS CMPOUMENbHBIX

Mamepuasnos 8 hogcedHesHoU

JHCUSHU.

JleMOHCcTpanuu

Moge i1 KpycTalIM4ecKUX peléToK ajiMasa,
rpaduTa, MoJsieKybldylepeHa.

Azncop611s pacTBOPEHHBIX BellleCTB
aKTHBUPOBaHHBIM yT/1éM.IIpoTHBOras.
Buneomartepuanbl:

CWJIMKaTHas

NpoMbliIeHHOCTb. Mo e

MOJIEKYJ/l OpraHUYEeCKUX

Bell|eCTB.

JlaGopaTopHbIe U NPaKTH4YeCKHe paboThI
JlabopamopHblii onbim:

KavecTBeHHas peakiiys Ha KApOOHAT-HOH.
Ilpakmuueckue pabomut:

Ne 11. [losiyyeHue yrjieKMCJI0ro rasa u

M3y4eHHe ero cBoicTB.KauecTBeHHas

peaknus Ha Kap6oHaT-HOH.

Ne 12. PemieHue akcnepMMeHTa/ bHbIX 33,24 10
TeMe «HemeTannbl».

BuruuciaeHus

110 YpaBHEHHUAM XUMHUYECKUX PEaKIuH,
€CJIM OZIUH U3 peareHTOB/|aH B BUJIE
BO/IHOT'O pacTBOpa C U3BECTHOUN MacCOBOH
IoJIen.

KUCJIOTBI, KAP6OHATOB, OKCH/]A KPEMHHUS],
KPEeMHUEBOHW KUCJIOTHI,
CUJIMKATOB), CIIOCOOBI UX MOJIyY€eHHUs],
[IpUMeHEHHUE YU 3HAaYEeHUE B IPUPOJEH XKU3HU
YyeJioBeKa.
Onpepenst
b
Kap6oHaT
-u
CUJIMKAT-
VOHBI B
pacTBope

OOGBACHATD CYIHOCTb 3KOJIOTUYECKHUX TPOGJIEM,
CBSI3aHHBIX C HAX0X/IEHUEMYTJIEKMCJIOTrO ra3a B
OKpYamllel cpege.

UnmocTpyupoBaTh B3aUMOCBsI3b HEOPraHUYeCKUX
COeZIMHEHHUH YTJIepo/ia MOPraHUYEeCKHX BEIeCTB
N0/l PYKOBO/CTBOM YUYHTEJISl.

[lnaHUpoBaTh M OCYLIECTBJATb Ha MPAKTHUKE
XUMHYECKHe 3KCIIEPUMEHTHI, MPOBOAUTD
HaOJII0/IeHNs], ZieJlaTh BBIBOJbI M0 pe3yJbTaTaM
3KCIlepUMeHTaInocJie pe/jBapuTeIbHOM paboThl.

CiieioBaTh NMpaBUaM 6e30MacHOMN
paboThI B 1a6OpaTOPUU NPpHU
HCII0JIb30BaHUHU XHMH'{GCKOﬁ l'IOCy,[[bI
¥ 060pyl0BaHUA.

HWcnosib30BaTh NpU BINOJTHEHUH yUeOHbIX
3aZlaHUH TeKCTbl yueOHMKA,CTIPaBOYHbIe
MaTepuasbl ([lepuoUIecKyro CUCTEMY
XUMUYeCcKUx aseMeHTOB /JI. U. MeHeneeBa,
Ta6JIMILY pacTBOPHUMOCTH KHUCJIOT,

OCHOBAHUWM U COJIEH B BOJE,
3JIEKTPOXUMHUYECKUN PsiJ| HANIPSKEHU I
MeTaJIJIOB) MOCJIe KOHCY/IbTALUU C
neJjaroroM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3aJaHUM U

B IIpolecce
UCCJIeloBaTeIbCKOM JlesITeIbHOCTH Hay4HO-
HOMYJIAPHYIO JINTEPATYPy XUMHUYECKOT0
coJiep>KaHus, ClIpaBOYHble MaTepHaJibl, PeCYpChl
WHTepHeTanoc/ie KOHCY/bTallUH C IIelaroroM.

39




Tema 7. O61ue
CBOMCTBa
METaJl/IOB

(44)

06111ast XapaKTepUCTHUKA XUMUYECKHX
3JIEMEHTOB — METAaJIJIOB Ha

OCHOBaHUH UX NoJioKeHUs1 B [lepuoguyecko
cucreMe XMMUYecKrx3ieMeHTOB /. W.
MeH/iesieeBa U CTpoeHUst aToMOB. CTpoeHue
MeTaJ/II0B. MeTa/lsindecKasl CBsI3b U
MeTaJlTnuecKas

KpHUCTaJI/IMYeCcKas peléTKa.
JJIeKTPOXUMHUYECKUH PSS

HamnpsbKeHUH MeTasl10B. Dusnyeckue U
XHMHYECKHe CBOHCTBa MeTaJlJIoB. O6ujue
cnocobbl nosyveHuss memaanos. [lonamue o
KOppo3uu Mema-108 U OCHOB8HblEe CNOCO6b!
3awumbsl om Koppo3uu.Cniaewl (cmanw,
yy2yH, dpastoMuHull, 6poH3a), ux
npumeHeHue 86bIMy U NPOMbIU/AEHHOCMU.

JleMoHCcTpanuu
O3HakoMJIeHHe C 06pasaMu
METaJIJIOB U CIJIaBOB, UX
$u3nMYeCcKUMU CBOMCTBAMMU.
Mogenu

KPHUCTAIINYECKUX

peléToK MeTaJlJI0B.
Bugeomarepuassr:
KOPpO3Us METAJLJIOB.

JlaGopaTopHbie U NpaKTU4YecKHe paéoThbl
JlabopamopHbie onbimbl:

O3HakoMJIeHHe C 06pa3LiaMHU CIIJIaBOB
MeTaJlJIoB.

3aBUCHMOCTb CKOPOCTH peaKIMy MeTaJsl1a ¢
KHCJIOTOU OT MPUPOJbIMETALIA.

Buruucaenus
— [0 YpaBHEHUSM XUMHUYECKUX PeaKIu,
ecau 0duH U3 peazeHmMogcodepicum npumecu

PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATHH U
NPUMEHSITb 3TU MOHSATHS NPUOIUCAHUHU
CBOWCTB BeIl|eCTB U UX NpeBpalleHU .

OOBACHATD 061IMe 3AKOHOMEPHOCTHU B
W3MEHEHHUH CBOMCTB 3JIEMEHTOB-METAJJIOB U
UX COeJIMHEHUH C Y4ETOM CTPOEHUS UX
aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJLJIOB, 06 11e
dusHYeCcKHe U XHMUYECKHeCBOMCTBA METAJIIOB.

XapakTepu30BaTh 061IMe CIOCOObI MOJIYYEHUS
MeTaJlJIOB [T0C/IECTPYKTYPHUPOBaHUs MaTepHaJa.

CneoBaTh MpaBuUiaM 6e30NacHOM
paboThl B 1ab6OpaTOPUM IpHU
HCII0/Ib30BAaHUHU XUMHYECKOU MOCY bl
1 060py/J0BaHUSL.

[IpOU3BOAUTE BHIUUCIEHHUS 10 XUMHYECKUM

ypaBHEHUSIM.

Wcnosib30BaTh MPU BbIMOJHEHUH YUe6HbIX
3aJJaHUM TEKCThI yueOHHKa,CIIPaBOYHbIE
MaTepuasbl ([lepuogUYeCcKyr0 CUCTEMY
XUMUYeCKUX 3eMeHTOB /I. U. MeH eneeBa,
TaGJIMIy PAaCTBOPUMOCTH KUCJIOT,

OCHOBaHUM U coJjiell B BOJg,
3JIEKTPOXUMUYECKUM PsiJ HATPSDKEHU I
MeTaJlJIoB).

I/ICHOJIbBOBaTb l'Ipl/I BBIITOJIHEHHU U y'{e6H131x 3a,aa1-114171 )5

B IIpoiiecce
UCCJIeI0BATE/IbCKOH JIeITEIbHOCTH HAyYHO-
MONYJAAPHYIO JTUTEPATyPy XUMHUYECKOI0
coJiepKaHud, CIpaBOYHbIE MaTEPHUaJIbI, peCcypChl
WHTepHeTanoc/e npeJBapuTebHON
KOHCyJIbTaLU/II/I criegaroromMm
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Tema 8. BaxkHelilne
MeTaJ/l/Ibl M UX

[llenounbie MeTasibl. [losokeHue B
[lepuoauyeckol cucTeMe XUMHUYECKUX

O6BACHATh O6LLlPle 3aKOHOMEPHOCTHU B
M3MEeHEHHUH CBOUCTB 3JIEMEHTOB-METAJIJIOB B

coeJMHEeHUs anemenToB /I. U. MeHzeneeBa, cTpoeHue rpymniax U uX COeJUHEHUH C Y4ETOM CTPOEHUS
(16 4) aTtoMmoB.Haxox/ieHHe B IpUpo/e. UX aTOMOB.
du3uyeckre U XMMUYECKHE CBOMCTBA (Ha XapakTepu30BaTh GU3NUECKUE U XUMUUYECKHE CBOUCTBA
npuMepe HaTpUs U Kauusi). OKcupl 1 IPOCTBIX BELIECTB METAJJIOB U UX COEIUHEHUN
TUAPOKCUABI HATPUS U KaJIHsl. (oKCHAOB, THAPOKCHU/IOB, COJIEH) C ONIOPOI Ha CXEMY,
[IpuMeHeHU eI Ee/I0YHbIX METAJIJIOB U UX CroCOGbI UX IOJTy4YeHUs, TPUMEHEHYE U 3HaYeHUE B
COeJJMHEHUH. HPUPOJIE U )KU3HUYEJIOBEKA.
Illes1ouHO3eMeIbHbIE MeTaJlJIbl MarHUH U Pacrio3HaBaTh C NOMOILbI0 Ka4eCTBEHHBIX PEAKLIUH
KaJbL UM, cTpoeHUeaTOMOB. [losoxeHue VOHBI METAJIJIOB (MarHusi, KaJblysi, aJTIOMUHUS,
B [lepuouueckoil cucTeMe XUMUYECKUX LUHKA, XeJie3a (2+), xkesie3a (3+), meau (2+) ¢
3JIEMEHTOB . H. MeHgeneeBa. MCI0JIb30BaHMEM TabJiuIbl "XapaKTepHble peaKLuu
HaxoxxaeHue B mpupoje. Ha KaTHOHBI .
du3uyeckre U1 XMMUYECKHE CBOUCTBA. [I1aHUPOBATh U OCYLIECTBJISTh HA NPAKTHKE
BakHel1uue coejuHEHUS KaabLUs (OKCU, XUMHUYECKHE IKCIIEPUMEHTBI, IPOBOJUTh
TUJPOKCUJ, coJv). 2Kécmkocmb 800b!1 U Hab6JII0/IeHUS, /IeJIaTh BBIBO/IbI 10 pe3yJ/ibTaTaM
Cnocobbl eéycmpaHeHusl. 3KCIepUMEHTAa.
Amomunuil. [lonoxeHnue B [lepuoanyeckoit CnepfoBaTb paBUJIaM 6e30MacHON paboThI B
cUCcTeMe XUMUYecKuxaieMeHTOB /. U. J1abOpaTOPHH MPHUHUCII0Ib30BaHUH XUMUYeCKOH
MeHpesieeBa, cTpoeHue aToMa. Haxoxenue B NOCy/ibl ¥ 060PyA0BaHUSI.
npupoze. Pusnyeckre U XUMHUYECKUE [TpoM3BOAUTDH BBIUMCIEHHS 10 XUMUYECKUM
cBoiicTBa. AMdoTepHbBIE yPaBHEHUSIM.
CBOMCTBA OKCUJA U THJPOKCUA. BbIcTpauBaTh pa3BEPHYThIE NUCbMEHHBIE U YCTHbBIE
’Keneso: coctas, cBoicTBa U OTBETHI C 0ONIOpOoH HauH$opMal U0 U3 YiebHUKA U
nosay4denue. [loyoxxeHue B CIPaBOYHbBIX MAaTEPHAJIOB, FPAMOTHO
[lepuoauveckoii cucteMme MCI0JIb30BaTh U3y4YeHHbIH IOHATUHHBIN annapaT
XUMHUYECKHUX 3JIEMEHTOB KypcCa XUMHUH.
/. . MeHpenieeBa, CTpOEHHE aTOMa. HWcnosib30BaTh NpHU BINOJHEHUH YYeOHbIX 3aJaHUN U B
HaxoxxaeHue B npupojie. Pusudeckue u npotiecce
XUMUYecKUe CBOHUCTBA. OKCU/IbI, TUAPOKCHU/IBI U HCCJIe/l0BaTe/IbCKOM 1esITeIbHOCTH HayyHO-
cosmketesa(ll) MONYJISIPHYIO JTUTEPATYPY XUMUUECKOT0
uxesesa(lll). coJiepKaHus, CIIPaBOYHbIe MaTepHaJIbl, PeCypChbl
WHTepHeTanoc/e npeBapUTebHON KOHCY/IbTallU1
JleMOHCcTpanuu
B3aumogeilicTBue HATpHs C BOJOH. ¢ esarorom
OxkpaluvBaHUe [IJIaAMEHU
MOHaMH HaTpHs U KaJlHusl.
OkpaluvBaHMe [IJIaMEHHU
MOHaMHU KaJIbLiUs.
B3auMo/ieficTBHe OKCH/IA KaJIbI[Us C BOJOM.
BujeomaTtepuaJibl: ropeHHe xeJie3a B
KHUCJIOpOJie U XJI0pe.
JlabopaTopHBble M IpaKTU4eCKHe PaGOThI
JlabopamopHbie onblmul:
O3HakoMJIeHHe ¢ 06pa3namu
aJIIOMUHUA U eT0 CIIJIaBOB.
AmodoTepHBbIe cBOKCTBa a1
TUAPOKCHU/IA a/TIOMHUHUSA.
KauecTBeHHbIe peakl[M{ Ha HOHBI XeJie3a.
IIpakmuueckue pabomut:
Ne 13. PemeHue skcnepuMeHTa/IbHBIX 3a7a4 110
TeMe «MeTasLb».
BuryucsieHus
110 ypaBHEHUSIM XUMHUYECKHX peaKIH.
Tema 9. Hosvle mamepuanwvl u mexHosno2uu. Bewecmea XapakTepu30BaTb POJIb XUMHUH B Pa3JIMYHBIX chepax
BemecTBa U Mamepuasbl 8 N08CEOHEBHOU HCUIHU JlesITeJIbHOCTH JIIo/leH, OCHOBHBIE BellleCTBa U
u venogeka. Xumusi u 30oposve. besonacHoe MaTepHaJibl, TIpUMeHsIeMble B )KU3HU COBPEMEHHOTO
MarepuaJ UCNno16308aHUE 8eWjecma U XUMU4eCKUX peakyull YyeJioBeKa.
bl B 2KM3HU 8 6bimy.

YyeJIoBEeKa




(34)

IIpupodHble ucmovHUKU y221e8000p0008
(yeoab, npupodHblil 2a3,Hems),
npodykmsl ux nepepabomku, ux poav 8
6bimy u

NpOMblULAEHHOCMU.

OCHO8bl 3K0102UMECKOU 2pAMOMHOCMU.
Xumuueckoe 3azpsi3HeHuUeoKkpyxcaroujet
cpedel (npedeabHo donycmumas
kKoHYyeHmpayus eeujecme — I1/1K).

Posb xumuu 8 peweHuu 3Ko/s102u4ecKkux npo6/1eM.

OGBACHATD yCJI0BUS 6€30I1ACHOT0 UCIO0JIb30BaHUS
BELECTB U XUMHUYECKUXPEAKLUH B OBITY.

AHanM3UpOBaTh U KPUTHYECKU OLIEHUBATh

MHGOPMALMIO 0 BJUSHUU
HPOMBILJIEHHOCTH, CEJIbCKOT0 X035HCTBa,
TPAHCIOPTA U JIp. HA COCTOSITHUEOKPY KaloleH
cpesbl.

YMeTb 0Ka3bIBaTh [EPBYIO NOMOILb TPH XUMHUYECKHX

0’K0rax U OTpaBJIEHUSIX.

[IprHUMaTh y4acTHe B 06CYyx/AeHUHU Npob.ieM
XUMHUYEeCKOU U 3K0JI0rM4eCcKOHanpaB/1eHHOCTH,
BbICKa3bIBaTb COOCTBEHHYIO NO3ULMIO 10 Tpo6.JieMe
Y NIpejJlaraTb BO3MOXHbIE ITyTH eé pelleHuUs C
onopoi Ha MH$OpPMaL Mo U3
y4e6GHMKa U CIpaBOYHbIe MaTepHaJibl, PeCypchbl
WuTepHeTa.
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