MUHUCTEPCTBO ITPOCBENIEHMI POCCUMCKOU ®EJEPAIINN

MunucrepcTBo 06pasoBanus CapaToBCKOK obnacTu
VYnpasnenue 00pa3oBaHus a[MUHACTPaAN ATKapcKOro MyHHITHIIAILHOrO paioHa

MyHuIUIaIEHOE 06me00pasoBaTe/bHOC YIPEKACHAE — cpenssist 00meoOpasoBaTe/IbHAsA
mkoma Ne3 ropona ATkapcka CapaTOBCKOH 0071aCTH HMEHH I'epost Coserckoro Corosa

PACCMOTPEHO
Pyxosomurens IIMO
y%[/{ A.C JlutomuHa
IIpotoxon Nel ot 29.08.2024 r.

AnrtonoBa Bnagumupa CemeHOBHYA

COI'JTACOBAHO VTBEPXXJIEHA

z O

i L ON

el
0005100 Ny B

BT Y
PIKd3
Wy

C.B. Jlemoxuna
7 o1 29.08.2024 r.

PABOYAS I[TPOTPAMMA
yueOHOro mpeaMeTa «XHuMHsD

aJIAITHPOBAHHON OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTO 00IIero 06pa3oBaHus 00yJaIOIIIXCS

C 3aJIEPIKKOH TICHXHUYECKOTO Pa3BUTHS
(Bapwuant 7.1)

r.Atkapck, 2024 r.




OI'JTABJIEHUE

[MTOACHUTEJIBHA A 3AIINCKA

COJEPXAHUE YUEBHOI'O ITPEAMETA «X1UMU»
Coneprkanne o0yueHus B 8 Kiacce

Conepxannie 00y4eHus B 9 kinacce

[INIAHMPYEMBIE OBPA30BATEJIbHBIE PE3YJIbTATDI
JIMYHOCTHBIE Pe3yabTaThI

MetanpeameTHbIe pe3ynbTaThl

[IpenmeTHbIe pe3yabTATHI

TEMATHUYECKOE IINTAHUPOBAHUE
YYEBHO-METOAMYECKOE OBECIIEYUEHUE OBPA30OBATEJIbBHOI'O
I[TPOLECCA

OO0s3aTenbHble yueOHBbIE MaTEpUabl )i YUEHUKA
MeTtonuyeckue MaTepHabl sl YIUTENsS

[MNPPOBLIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
UHTEPHET

11
12
13
14
17
20
42

42
42

42



[NOACHUTEJIBHASA 3AIINCKA

Pabouass mporpaMma Mo XWMHUHU Uil OOy4arOIIUXCS C 3aJEPKKOU TCUXMYECKOTO DPa3BUTHUS
(nanee — 3IIP) Ha ypoBHE OCHOBHOIO 00IIero 0Opa3oBaHus MOArOTOBIEHA Ha ocHOBe PDenepanbHOro
rOCYIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO oOmero oopasoBanus (IIpuxas
Munnpocsenienuss Poccun ot 31.05.2021 1. Ne 287) (mamee — PI'OC OOQO), denepanbHOU
aIaTUPOBAHHON 00pa30BaTEIBLHOM MPOrPaMMBI OCHOBHOTO OOIIEro 00pa3oBaHus I 00ydYarOIIIXCs
C OTpaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (I[Ipuka3z Munnpocsenienus Poccun ot 24 HosOps 2022
r. Ne 1025), paboueii mporpaMMbl OCHOBHOTO 001IeT0 00pa30BaHUs IO y4eOHOMY MPEIMETY «XUMHUS,
IIpOrpaMMbl BOCIMTaHUS, C YYETOM PACHpPEAENCHHBIX IO KjaccaM IpOBEpsEMBbIX TpeOOBaHUU K
pe3ynbrataM OCBOEHHS aJalTHUPOBAaHHOW 00pa3oBarelbHOW IPOrpaMMbl OCHOBHOIO  OOIIEro
o0pa3zoBaHMs JUIsl OOy4aroIIUXCA € 3aJEPKKOH MCUXMUYECKOr0 Pa3BUTUS U DJIEMEHTOB COJEpXKaHMS,
NPEICTaBICHHBIX B YHHBEpcalbHOM Koauukarope mo xumuu, KoHnenuuu npenogaBanus y4eOHOTO
npeamera  «XuMus» B 0o0Opa3oBareNbHbIX —oOpraHum3zauusx P®, peanusyromux OCHOBHbIE
001eo0pa3oBaTeIbHbBIE IPOTPAMMBI.

[Tporpamma mo XuMuM pa3paboTaHa C LEIbI0 OKa3aHUS METOAMYECKON MOMOINM YUYHUTENIO B
CO3/1aHuU paboyell MporpaMMsbl 0 y4eOHOMY IIPEIMETY.

VYuebHblil mnpenMer «XUMHS» BXOAUT B MNpeaAMeTHYI oOnacth «EcTecTBeHHOHay4HbIE
npeaMeTel». B cucteme ecTecCTBEHHOHay4YHOTO 00pa30BaHUs XUMHUS KaK y4eOHBIM IpeIMeT 3aHUMAaeT
Ba)XHOE MECTO B IO3HAHMM 3aKOHOB MPUPOAbI, (OPMUPOBAHUN HAYYHOW KapTHHBI MHpA, CO3/1aHUU
OCHOBbl XMMHYECKHMX 3HAHHUM, HEOOXOAUMBIX JUIsl IOBCEJIHEBHOM JKM3HU, HAaBBIKOB 30pPOBOTO U
0e30macHOroO JAJIs 4eJOBEeKa U OKpY)Kalolled ero cpeiapl oOpa3a >KM3HM, a TakXKe B BOCIUTaHUU
9KOJIOTUYECKOU KYJIbTYpPHI.

VYCneuHocTh n3ydeHus XMMHUU CBsi3aHa C OBJAJCHHEM XHMHYECKHUM SI3bIKOM, COONII0/IEHUEM
npaBwi Oe3omacHOW pabOThl MpU  BBINOJHEHUM XMMHUYECKOTO HKCIEPUMEHTa, OCO3HAHHUEM
MHOT'OYHCIICHHBIX CBSI3€H XUMHHU C IPYTMMHU IpeAMETaMH LIKOJIBHOI'0 Kypca.

[IporpamMma BKJIOYaeT B ce€0s OCHOBBI HEOPraHMYECKOW M OpraHMYecKOd XuMuH. ['maBHOM
uaeell MporpamMmbl SIBISIETCS CO3JaHHE 0a30BOr0 KOMIUIEKCAa ONOPHBIX 3HAaHUM 1O XHMHH,
BBIP@XEHHBIX B (pOpME, COOTBETCTBYIOIIEH BO3pacTy 00y4aroUMXxcs U UX 0COObIM 00pa3oBaTeIbHBIM
NOTPeOHOCTSAM.

B comepxaHuu JaHHOrO Kypca MPEACTAaBIECHbl OCHOBOIIOJATAIOUINE  XUMHUYECKHE
TEOPETUYECKHE 3HAHMS, BKIIOYAIOIINME W3YYEHHE COCTaBa M CTPOEHUS BEUIECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTPOEHHS, INPOTHO3UPOBAHHE CBOMCTB BELIECTB, HCCIIEIOBAaHUE 3aKOHOMEPHOCTEN
XUMHUYECKUX MPEBpAIICHUN U MyTel yIpaBIeHNs UMU B LEJIAX MOJYyYEHHsI BEIIECTB U MaTepUalIoB.

TeopeTnueckyro OCHOBY H3y4Y€HHMS] HEOPraHMYECKOM XMMHHM  COCTaBJIIE€T  aTOMHO-
MOJIEKyJIsipHOe yueHue, llepmommueckuit 3akoH J[.MI. MenpgeneeBa ¢ KparkMMHU CBEICHHSIMU O
CTPOEHHMH aTOMa, BUJIaX XUMHUYECKON CBSA3H, 3aKOHOMEPHOCTSX ITPOTEKAHNS XUMHUECKHUX PEAKIIHM.

B u3yuenun kypca 3HauMTENbHAS POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: IIPOBEIECHUIO
NPAaKTUYECKUX M Ja0OpaTOpHBIX pPA0OOT, OMHCAHUIO PE3YJIbTATOB YUYEHHUYECKOTO HKCIEPUMEHTa,
COOJIIOICHUIO HOPM U ITPaBHJI O€30MacCHOM paboThl B XUMUYECKON J1a00paTopuu.

Peanu3anus naHHOM mporpaMMel B Ipolecce OO0ydeHus Mmo3BosuT oOydarommumcest ¢ 3IIP
YCBOMTD KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIUU U MOHITH POJIb U 3HAYCHHE XUMUU CPEH APYTUX HAYK
0 MIPUPOJE.

N3ydeHne XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIONIMXCS HAyYHOTO MHUPOBO33PEHUS,
OCBOCHHIO OOIIEHAYYHBIX METOAOB (HaOMIOEHUE, W3MEpPEeHHE, HKCIEPHUMEHT, MOEIUpPOBaHUE),
OCBOEHUIO MTPAKTUYECKOI0 MPUMEHEHNS HayUYHbIX 3HAHUN, OCHOBAHHOTO HAa MEXIPEIMETHBIX CBS3AX C
npeameramMu  «Okpyxkatommid Mup», «@usuka», «buonorus», «leorpadus», «Marematuka» u
hopMHUpPYyET KOMITETCHIINH, HEOOXOIUMBIE TSI TIPOJOJDKEHUS 00pa30BaHus B 00JACTH €CTECTBEHHBIX
HayK.

N3ydyenne xumum crocoOcTByeT pa3BuTHio y oOyuaromuxcsi ¢ 3[IP mpocTtpancTBeHHOTO
BOOOpakeHUs!, PYHKIIMOHAIBHOM IrPaMOTHOCTH, YMEHHS BOCIIPUHUMATh U KPUTUYECKH aHATU3UPOBATh
nH(pOpMaIMIO, MPEICTAaBICHHYI0 B pa3iMYHbIX (Qopmax. 3HAYMMOCTh MpeaMeTa i pa3BUTHS
KU3HEHHOM KomrereHnuu oOydwaromuxcsi ¢ 3[IP 3akiroyaercs B YCBOGHHHM OCHOBBI XHMHYECKUX
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3HAHUN, HEOOXOIMMBIX ISl MOBCEHEBHOMN JKM3HU; HABBIKOB 3JOPOBOTO M O€30MacHOro IS YesloBeKa
U OKpYXaroIei ero cpesl 00pasa )Xu3HH; (HOPMUPOBAHUN YKOJIOTHUECKON KYIbTYPHI.

[IporpamMmma oTpakaeT cojepkaHue OOydeHHsI MpeaMeTy «XHUMHSI» C Y4eTOM OCOObIX
oOpa3zoBarenbHbIX MOTpeOHOCTEH oOyuatomuxcs ¢ 3[1P. OBnagenne y4eOHBIM MpeaMeToM «XHMHES)
MIPEJICTABISIET OMpPENEICHHYIO0 TPYAHOCTh uig oOydaromuxcs ¢ 3I1P. Oto cBsizaHo ¢ 0COOEHHOCTSIMU
MBICITUTEIIEHOHN JIEATEIBHOCTH, IEPUOMYECKUMU KOJICOAHUSIMA BHUMAHUS, MaJIbIM 00bEMOM MaMSITH,
HEJO0CTAaTOYHOCThIO OOIIEro 3amaca 3HaHWil, MOHM)KEHHBIM IMO3HABATEIBHBIM HHTEPECOM M HHU3KUM
YPOBHEM PEUYEBOTO PA3BHUTHSL.

Jns npeonosieHus TPyOHOCTEH B HM3yuye€HUU Y4eOHOro mpeamera «XuUMHUS» HeoOXoauma
ajanTanus odbeMa M XapakTepa y4eOHOro marepuaia K MO3HABATEIbHBIM BO3MOXKHOCTSM JAHHOMN
KaTeropuu OOYYaloIIMXCS, YYeT HMX OCOOCHHOCTEH pa3BUTHUS: HCIIOJNb30BAHHE aAJITOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3CH, TOCTEIIEHHOE YCIOKHEHNE N3y4aeMOro MaTepuaia.

[Ipy wu3ydyeHUHM XUMUU HEOOXOJUMO OCYIIECTBIATh B3aUMOJCHCTBUE HAa IMOJIMCEHCOPHOM
OCHOBE.

Teopetnueckuii MaTepuanl peKOMEHAYeTCs U3y4yaTh B MPOLIECcCe MPAKTUUECKOM eATEIbHOCTH.
B03MOXHO BBIJENIEHHE OTIECIBHBIX YPOKOB Ha pEIICHHE 3a7ad B CBA3M CO CIIOKHOCTHIO aHAIM3a
Tekcta oOydaromumucs ¢ 3[IP. Opranuueckoe eIWHCTBO NPAKTHUYECKONM M MBICIUTEIHHOU
JESTEeTBHOCTH O0YJarOIINXCA Ha YPOKaX XUMHUH CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOSHUIO
0a3UCHBIX XUMHUYECKUX 3HAHUN U ymeHui. Oco0oe BHUMAHUE NPU HU3YYCHHH XHUMHUHU YIEISETCS
W3YYCHHUIO «CKBO3HBIX)» MOHATUH ¥ (OPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaIa.

Lenu v 3agaun U3y4eHUus yueOHOTO MpeaMeTa «XUMHUsH)

OO0mue nenu u3ydeHus: yueOHOro mpeamera « XuMUs» MPEACTaBIICHbl B pabodell mporpaMme
OCHOBHOT0 0011ero oopasoanusi. OHU aKTYaIU3UPOBAHBI C YYETOM HOBBIX MPHOPUTETOB B CHCTEME
OCHOBHOTO 00mIIero o0pa3oBaHWs, HANPAaBIECHHOCTH OOy4YeHHMS Ha pa3BUTHE W CAMOPA3BHUTHE
JUYHOCTH, (popmupoBaHMEe €€ HHTEIeKTa U oO0mmeld KyibTypbl. OOydeHHE YMEHHIO YYUTHCS H
MPOJIOJKATh CBOE 00OpPAa30BAHUE CAMOCTOATENILHO B HACTOSIIEE BPEMS SIBJISICTCSI OJTHOM U3 BaKHEUIIINX
GbyHKIUH y4eOHBIX TPEIMETOB, B TOM YHUCIE U «XUMHM.

st ooywarommxcst ¢ 3I1P, Tak ke, Kak ¥ JJIT HOPMAaTUBHO DPa3BUBAIOIINXCS CBEPCTHUKOB,
OCBAaMBAIOIIUX OCHOBHYIO O0pa30BaTeIbHYIO MpOrpamMmy, JTOMUHHUpYIOIIEe 3HAYeHHE MpPUOOpETaroT
TaKue IeJH, KaK:

dbopMuUpOBaHHUE HMHTEJUIEKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIFHOMY TPUHATHIO DEIIEHUH, CIOCOOHON amanTHpoOBaThCsl K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM KH3HU;

HaMpPaBIEHHOCTh 00yYEHHUS Ha CHCTEMATUYECKOe MPHOOIICHNE yYallluXcsl K CaMOCTOSITETbHOM
MMO3HABATEIILHOW JCSITELHOCTH, HAYYHBIM W TPAKTHYSCKUM METOJaM MO3HAHUS, (HOPMUPYIOIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUU;

o0OecrieueHrne  yCJIOBHM, CHOCOOCTBYIOLIMX  MPHOOPETEHHI0  OOyYaroIIMMMCS ~ OIbITa
pa3HOOOpa3HOW JeATeIbHOCTH, TO3HAHWS ¥ CaMOIMO3HAHHUSA, KIIOUEBBIX HABBIKOB (KIFOUYEBBIX
KOMITETEHITUH ), UMEIONTNX YHUBEPCATHHOE 3HAYCHUE IS PA3IMYHBIX BUIOB JEATCIILHOCTH;

dbopMupoBaHue YMEHHI OOBSCHSATH M OIICHUBAThH SBJICHHS OKPY)KAIOIIETO MUpPa HA OCHOBAHUU
3HAHWUU U OIIBITA, MOJIYYCHHBIX TP U3YUYCHUU XUMUU;

dbopmupoBaHue y OOYYarOMIMXCS TYMaHUCTUYECKUX OTHOIICHWM, TOHUMAaHUS IIEHHOCTHU
XUMUYECKHUX 3HAHUU JJIs1 BBIPAOOTKH IKOJIOTHUECKH 11€J1eCO00pa3HOro TOBEICHUS B OBITY M TPYIOBOM
JeSITeIbHOCTH B IEJISX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIIBL;

pa3BUTHE MOTHBAIMU K OOYyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W CAMOBOCITUTAHHIO Ha
OCHOBE yCBOEHHS OOIIEYEIOBEUECKUX IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY Mpoduis u
HAIPaBJICHHOCTH JaTbHEUIIIETO O0yUeHHSI.

Kypc HampaBneH Ha pelnieHne CIeAyonuX 3aaa4, 00ecIeuynBaolUX peaaTn3auio JHYHOCTHO-
OPUEHTUPOBAHHOTO W JEATECILHOCTHOTO TOIXOJ0B K OOy4eHHI0O XuMuHu oOydarommxcs ¢ 3I1P Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs:



dbopMupoBaHHE TNEPBOHAYAIBHBIX CHUCTEMATU3HPOBAHHBIX MPEICTABIECHUN O BEIIECTBaX, HX
IPEBPALICHUSIX W  MPAKTUYECKOM IPUMEHEHUH; OBJAJEHUE [OHATUHHBIM  amnmaparoM U
CUMBOJIMYECKHUM SI3bIKOM XUMUU;

0CO3HaHNE OOBEKTHUBHON 3HAUMMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMS, XMMUUYECKUX MPEBPALICHUI HEOPTAaHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTUX SIBJIGHUM JKMBOM M HEXHUBOW HPUPOAbI; YIIyOJN€eHUE MPEACTaBICHUI O MaTepuagbHOM
€IMHCTBE MUDA;

OBJIQ/ICHUE OCHOBAaMH XHMHYECKOH TIPaMOTHOCTH: CIOCOOHOCTBIO aHAIU3UPOBATh U
OOBEKTHBHO OIICHUBATh >KU3HEHHbBIC CUTYyallMW, CBS3aHHbIE C XUMHEH, HaBbIKAaMH O€30MacHOTO
oOpalleHusi ¢ BEUIECTBAMH, MCIOJIb3YEeMbIMH B MOBCEAHEBHOH >KM3HM; YMEHHEM aHAJIW3UPOBATH M
IUIAHUPOBATh YKOJIOTUYECKU O€30MacHOe MOBEACHHUE B IENSIX COXPAHEHMS 370POBbs U OKpYXKarolen
Cpelbl;

dbopMupoBaHuE YMEHHI YCTAHABIMBATH CBSI3U MEXKAY pealbHO HAOMIOJaeMbIMU XUMUYECKUMU
SABJICHUSAMU W TPOLIECCAMH, MPOUCXOMSIIIUMH B MHUKPOMHUpE, OOBSCHATH HMPUYMHBI MHOTr000pasus
BEIIECTB, 3aBUCUMOCTb HUX CBOWCTB OT COCTaBa M CTPOCHHUSA, a TAK)KE 3aBHCHUMOCTh IPUMEHEHUS
BCIIIECTB OT UX CBOICTB;

MPUOOPETEHUE OMbITA MCIIOJIIB30BAHUS PA3IUYHBIX METOAOB M3y4YCHHS BELIECTB, HAOMIOACHUS
3a UX IPEBPALICHUSIMU NIPU IPOBEAECHUH HECIOKHBIX XMMHUECKUX SKCIIEPUMEHTOB C MCIIOJIb30BAHUEM
nabopaTropHOro 060pyIOBaHUS U IPUOOPOB;

(dopMupoBaHuE MPEACTABICHUM O 3HAYEHUM XMMUYECKOW HAyKHM U PELICHUH COBPEMEHHBIX
HKOJIOTUYECKUX MpoOJieM, B TOM 4YHCIE B MPEJOTBPAIICHHMH TEXHOTEHHBIX M HKOJIOTHYECKHX
KaracTpod.

OcoOenHoctu 0TOOpa U afanTaluy y4eOHOro MaTepuana o XuMuu

OOyueHue yueOHOMY IpeIMETy «XHUMHUs» HEOOXOJUMO CTPOUTH HAa CO3JIaHUU ONTUMAIIbHBIX
yCIOBUHM Ui yCBOEHHS MporpaMMHOro Mmarepuana oOydaromumucs ¢ 3I[IP. Bonwimoe BHHMaHue
JOJDKHO OBITH YIEJIEHO OTOOPY yueOHOTr0 MaTepHraia B COOTBETCTBUU C MPUHIIUIIOM JTOCTYITHOCTH TIPU
coxpaHeHMH obmero 0a3zoBoro ypoBHA. OH JODKEH 10 COJIEpKaHUI0 U 00beMy ObITh
aganTUpOBaHHBIM Jisi oOydarommxcss ¢ 3[IP B cooTBeTcTBUM ¢ HUX OCOOBIMH 0OOpa3oBaTEIbLHBIMHU
notpeOHocTsAMU. CrenyeT o0JeryuTh OBiaJeHue MaTepuanioM oOywaromumucs ¢ 3IIP mocpencrsom
€ro JIeTaIbHOrO OOBSCHEHHMS] C CHCTEMAaTUYECKUM IIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOH B
NPUMEHEHUH 3HAHUH C MCIIOJIb30BAaHUEM NPHEMOB JITOPUTMHU3ALMKN M BU3YalIbHBIX OMOpP, 00yuYeHUs
CTPYKTYPUPOBAHHUIO MaTepuaa.

bonbuioe 3HaueHWe Ui MOJHOLIEHHOTO YCBOEHHUs Y4eOHOro Marepuaja HMEeT omopa Ha
MEXITPEIMETHBIE CBSI3U BOIIPOCOB, M3y4YaeMbIX B JAaHHOM Kypce, ¢ TaKUMH Y4eOHBIMHU IpeIMeTaMu
kak «['eorpadus», «Pusuka», «buonorus». Ilo3Bonss paccmarpuBaTh OJWH U TOT K€ y4eOHBIN
MaTepual C pasHbIX TOYEK 3pEHHUs, MEXIPEAMETHbIE CBS3U CIIOCOOCTBYIOT €ro JIydllemy
OCMBICIIEHHI0, 00JIee MPOYHOMY 3aKPEIUICHUIO MOTYYEHHbBIX 3HAHUN U IPAKTUYECKUX YMEHHUH.

[Tpy moOAroTOBKE K YpOKaM yUUTEINb JIOJDKEH MPelycMOTPETh (POPMHUPOBAHUE Y O0yUarOIIUXCS
YMEHHUI aHaIu3UpoBaTh, CpaBHUBATh, 0000IIaTh U3y4yaeMblii MaTepHall, IUIAHUPOBATh MPEACTOSIIYIO
paboTy, OCYIIECTBIATh CaMOKOHTpPOJb. HeoOXOAMMO TMOCTOSHHO CIEAUTh 32 MPABHIBHOCTBIO
pedeBoro oopMieHus BhICKa3bIBaHUN 00ydaronuxcs ¢ 311P.

B cBa3u ¢ 0COOEHHOCTSIMM TOBENEHMS U JedTelNbHOCTH, oOydaronmxcs c¢  3[IP
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) HEOOXOIUM CTPOKANIIINI KOHTPOJIb COOJIFOICHHS TTPaBUIT
TEeXHUKU O€30MaCHOCTH NP MPOBEIEHUH Ja00paTOPHBIX PadOT B XUMHUUECKOM KaOMHETe.

[IpumepHble BUIBl JesTeNbHOCTH oOydaromuxcs ¢ 3IIP, oOycnoBneHHble 0COOBIMH
0o0pa3oBaTeNbHBIMU TOTPEOHOCTSIMM U OOECHEeUUBAIOIINE OCMBICICHHOE OCBOCHHE COAEpKaHUU
o0pa30BaHUsl 10 MPEIMETY «XUMHUSD)

Copneprxanue BUIOB AedaTenbHOCTH oOyvaromuxcs ¢ 3[1P Ha ypokax XMMHU OINpenenseTcs: ux
ocoObIMu  00Opa3oBaTenbHbIMH TOTpeOHOCTSIMH. [lomumo mupoko ucnonsdyembix B ®OII OO0
o0muX Juig BceX OOyYaloIuXcs BUAOB JEATEIBHOCTH CJENyeT YCHJIUTh BHJbI JAEATENbHOCTH,
cnenu@uaHbIe UISI JAHHOW KaTerOpuM OOYYaIOIIMXCS, NI 0OECIEYeHHS] OCMBICIEHHOTO OCBOCHMSI
coZiepKaHusl OOpa3oBaHMsS MO NPEAMETY: YCUJICHHE IPEAMETHO-IPAKTUYECKON NEesATETbHOCTH C



AKTUBU3ALIMEN CEHCOPHBIX CHUCTEM; YEepeJOBaHUE BUAOB JECATEIBHOCTH, 33CHCTBYIOIINX pa3JINYHbIC
CEHCOPHBIE CHCTEMbI; OCBOCHHME MaTepuajiga C OINOpOM Ha aJIrOPUTM; «IIOIIArOBOCTh» B H3YyYEHUU
MaTepuaia; HUCHOJIb30BaHUE JOMOJHUTEIbHON BHU3YyalbHOW OHOphl (IJIaHbl, 0Opa3lbl, CXEMBI,
mabJIoHbI, onopHbIe Tabmuiel). Jlnst pasButus y oOyuatomuxcs ¢ 3IIP ymeHus aenaTh BBIBOJBI,
(GbopMHpOBaHUS TPAMOTHOTO PEYEBOTO BHICKA3bIBAaHUS HEOOXOIUMO HCIIONB30BATh OMOPHBIE CIIOBA U
ke, Ocoboe BHUMaHUE CIEAYET YACTUTh O0YUEHUIO CTPYKTYPUPOBAHUIO MaTepHalla: COCTaBICHUE
PUCYHOUHBIX U BepOalbHBIX CXEM, COCTaBJI€HUE TaOJMI, COCTaBJICHHE KIACCU(PUKALUU C
0003HAYCHHBIMU OCHOBAHUSAMHU JIJIs KIacCU(DHUKAIIMK U HATIOJHEHUE UX TIPUMEPaMH U Jp.

[IpumepHas TeMaTrudecKasi 1 TepMUHOJOTHYECKas Jiekcuka coorBeTcTByeT @OIT OOO.

Hns oOywaromuxcs ¢ 3IIP cymecTBeHHBIMH SIBISIOTCS MPHUEMBI PAa0OTHI € JIEKCHYECKUM
MaTepuajoM 1o mnpeamery. [IpoBoauTcs crenuanbHas padoTa MO BBEACHUIO B aKTHUBHBIM CIOBapb
00yYaroImuxcs COOTBETCTBYIOIIEH TePMUHOJIOTUH. V3ydaemble TEPMHUHBI BBOJSTCS Ha TOJIMCEHCOPHOM
OCHOBE, 00s3aTeNlbHa BU3yabHAas MOAJIEPIKKA, AJITOPUTMBI pabOThI C OMPE/IEIIEHUEM, OTIOPHBIE CXEMBI
JUIA aKTyaJIu3allMii TEPMUHOJIOTHH.

Mecto yuebHoro npeamera «XuMus» B y4eOHOM ILJIaHE

B cootBerctBHM ¢ ®DenepalibHBIM  TOCYJApPCTBEHHBIM O0Opa30BATEIbHBIM  CTaHAAPTOM
OCHOBHOTO 001Iero o0Opa3oBaHHsl Yy4eOHBIM MpeaMeT «XHUMHS» BXOAWT B IMPEAMETHYIO 00JacThb
«EcTecTBeHHOHAYYHBIE PEMETHI) U SBISCTCA 0053aTEIbHBIM JJISI U3yUCHUS.

Y4eOHbIM JI1aHOM Ha e€ u3ydeHue orBeneHo 136 yueOHbIX 4acoB — 1Mo 2 4 B HezAento B 8§ u 9
KJIaccaX COOTBETCTBEHHO.

Copepxanue ydeOHOro mpeamera «XHUMHS», MPEICTaBICHHOE B  pabouell mporpamme,
cootBerctByer ®I'OC OOO, pa3paboTaHo ¢ Y4EeTOM OCHOBHOW 0Opa3oBaTEIBHON MPOTPaMMBbI
OCHOBHOT0 0011er0o 00pa3oBaHus M0 y4eOHOMY MpeaMeTy «XUMUs», COOTBETCTBYET aAanTHPOBAHHON
OCHOBHOM 00pa30BaTelbHON MporpaMMe OCHOBHOTO OOmIero oO0pa3oBaHusi OO0y4yaromuUXcs C
3a/1epKKOM ICUXUUECKOT0 Pa3BUTHUS.

COJEPXAHMUE YUEBHOI'O [IPEAMETA «X1UMU»
COJEPXAHUE OBYYEHUNA B 8 KITACCE

[TepBoHaYaIbHBIE XUMUYECKUE TTOHSATUS

[Tpenmet xumun. *Ponp xumuu B xu3HU yenoBeka.™ Tena u BemecTBa. @u3ndeckue cBOMCTBA
BELIECTB. ATperaTHoe COCTOSIHUE BEIIECTB. *XUMUS B cUCTeMe HayK.* UucTble BellecTBa U CMECH.
CrniocoOb1 pasznenenus cmeceil. IIpaBuna Ge3omacHoro oOpalieHust ¢ BelecTBaMU U J1a00paTOPHBIM
oOopynoBanueM. *IloHsTHE 0 METOAAX MO3HAHUS B XUMHUU. ™

ATOMBI M MOJEKYNTbl. XUMUYECKHE DIEMEHTHl. 3HaKW (CHMBOJbBI) XUMHUYECKHX DIIEMEHTOB.
OTtHocuTenbHas aToMHast Macca. [IpocTbie U clI0KHbIE BElEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas Gopmyna. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. *3aKOH MOCTOSHCTBA
cocraBa BemiecTB.* OTHOCUTENbHAsA MOJIEKyJIsipHas Macca. MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B
COECIUHEHHH.

Du3nyecKue U XUMUYECKHE SBIICHUS. XUMUYecKas peakuud. [[pu3Haku XUMUYECKUX PeaKIuil.
YpaBHEHHs] XUMUUYECKUX PEaKIHii. 3aKOH COXpaHEeHHsI Macchl BelecTB. Kiaccupukanus XuMHIECKUX
peaknuii (CoeuHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW IMOCYAOH, C TpaBuUiIamMH pabOThl B
naboparopun ¥ TpuéMaMu OOpaIleHHs] ¢ JIabopaTOpHBIM O00OPYAOBAHUEM; H3YUYECHHE W OIHMCAHHE
($u3MUECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB; HaOMIoJeHHE (QU3MUYeCKUX (TUIaBlICHHUE
BOCKa, TasHUE JIbJla, pacCTHpaHHE caxapa B CTYNKe, KUIIEHUE M KOHJEHCAIUs BOJbI) U XUMHUYECKUX
(ropeHre cBeud, MPOKATMBAHWE METHOW MPOBOJIOKH, B3aMMOJACWCTBUE MeNa C KHCIOTOW) SIBICHUH,
HAOJIOZICHWEe W ONKMCAHWE IMPU3HAKOB IMPOTEKAHMS XUMHUYECKHMX peakuuil (pasjoxeHue caxapa,
B3aUMOJICHCTBHE CEPHON KHUCIOTBHI C XJIOPUAOM Oapwusi, pasnoxenue ruapokcuaa meau (II) mpu
HarpeBaHUH, B3aMMOJeHCTBHE *kene3a ¢ pacTBopoM coiu Meau (II));u3yuenue criocoOoB paszaeneHUs
cMeceil (Cc TIOMOINBIO MarHuta, (UIBTPOBAHWE, BBIMAPUBAHHUE, JAUCTWILIAIMS, Xpomartorpadus),
MIPOBE/ICHNE OYMCTKU TOBApPEHHOM COJM; HAOJNIOJICHHE U ONMMCAHUE PEe3yNIbTaTOB MPOBEIEHUS OIbITA,



WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCcChl; CO3IaHNE MO/IETIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxHeiinme npeacTaBuTEN HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech razos. CocrtaB Boznyxa. Kucimopom — 31eMEHT M IIPOCTOE BEILIECTBO.
Haxoxpaenue kucnopoga B mpupoje, (pusmueckue M XUMHYECKHE CBOMCTBA. Peakuuu ropenus
IOPOCTBIX Y CHOXKHBIX BemiecTB. CrocoObl TOJMy4eHUs KHUCIOpoAa B JabopaTopuu  *u
npomblnieHHocTU.* [lpumenenue kucnopona. Ilonstue o0 okcupax. KpyroBopor kucimopoaa B
npupoje. *O30H — autoTpornHas MoAU(UKALUSA KUCIOPOa.

TemoBoit 3hdexT XuMUUYecKOW peakiud, TEePMOXUMHUYECKHE ypaBHEHHUS, OJK30- U
SHAOTEPMUUYECKUE peakuu. TOIIMBO: yroib U MeTaH. 3arpsA3HEHHE BO3/4yXa, YCHUJIEHUE IaPHUKOBOIO
s dexra, pazpylieHue 030HOBOTO CIIOS. ™

Bopopona — snemeHT u npoctoe BemecTBo. Haxoxienue Bojoposa B mpupoje, hpusndeckue u
XMMHUYECKHE CBOMCTBA (HAa MpUMEpe B3aUMOJCHCTBUS C HEMETAUIaMH M OKCHJIAMU METAJlJIOB),
IIPUMEHEHHE, *c11oco0bl NostydeHus. ™ [IoHsATHE 0 KUCI0Tax U COJISX.

KonmuectBo BemectBa. Mosb. MomsipHass Macca. 3akoH ABoraapo. MomsipHblii 00bEM Ta3oB.
Pacdetsr mo xummueckoi (opmyne. PacueTsl MaccoBOi JI0JIM XUMHUYECKOTO 3JIEMEHTAa B COCTUHCHUH,
KOJIMYECTBA BEIIECTBA, MOJSIPHOM MacChl, MOJSPHOTO oObema Tra3oB. Pacu€rbl Mo XWMHYECKUM
YPaBHEHUSM.

*dusnueckue cpoiictBa Boabl.* Boma. Ee cocraB, cTpoeHwe u Mojekynsl. *Boma kak
pactBoputenb.* PactBopbl. *[loHsATHE O HACBILIEHHBIX M HEHACHIIEHHBIX pacTBopax. lloHsaTue
pacTBOPUMOCTH BellecTB B Boje.* Pacuer maccoBod J0JiM BellecTBa B pacTBope (MpPOICHTHAS
KOHLEeHTpalus1). MaccoBas 10151 BEILIECTBA B pacTBOpe. *XUMHUYECKHE CBOMCTBA BOJbI (pa3ioXKeHHeE,
peaKkiuu ¢ HaTpUeM, OKCUIOM Kalbliusg, okcuaoM cepbl (1V) peakuuu ¢ meramiaMu, KUCIOTHBIMU U
OCHOBHBIMH OKcHamu). [lonsitue 00 ocHOBaHUsAX. POk pacTBOpOB B MPHUPOJIE U B KU3HU YEIOBEKA.
KpyroBopot Bozsl B ipupoie.* 3arpsisHeHrne NpupoIHbIX BoA. OXpaHa M OUMCTKA MPUPOIAHBIX BOJI.

Baxneiimue kiaccel HeopraHnyeckux coenuHeHuil. Kiaccugukanus HeopraHudeckux
coequHeHnil. Okcuapl: cocTaB, Kiaccudukanus (KUCIOTHBIE, OCHOBHbBIE, *aMdoOTepHEIE,
HecolieoOpasyronme - Ha mnpuMepe okcunpa yriepoxa (1) um okcmma  azora (1)),
HoMeHKJarypa.**[lonydyeHue* M XUMHYECKHE CBOICTBa OKCHIOB (B3auMOJeEHcTBUE C BOJIOH,
KucinoTramu, Imenodamu). OcHoBanus. Knaccuduxanuss ocHOBaHML: MIENOYM M HEPacTBOPUMbIE
ocHoBaHus. Homenknarypa ocHoBaHuii.  dusnueckne U XUMHUYECKHE CBOMCTBA OCHOBaHUM
(B3aMMOJIEHCTBHE C OKCUIaMHU HEMETAJIJIOB, KUCIOTaMHu, coyisiMu). *[lonyuenne ocHoBaHUMN. ™

Kucnotsl: cocraB, kiaccudukanus, HOMEHKIATypa, (U3MYecKue W XUMHUYECKHE CBOWCTBA
(B3auMoielicTBHE C METalIaMU, OCHOBHBIMH OKCH/IaMU, OCHOBAHUSIMH, COJISIMU, HAa TIPUMEPE COJISTHON
U CepHOM KHUCIOT), *crmocoObl momyueHus.™ Psan aktuBHoctu MetamioB H. H. bekeroa. Conm
(cpennue): HOMEHKJIATypa COJIeM, *CrocOOBI TOJIYYSHHS™, B3aUMOJCUCTBUE COJIEM C MeTallJlaMu,
KHMCIJIOTaMH, II€JI0YaMH U COJISIMH, IPUMEHEHHUE.

[Tonsitue 06 aM(OTEpHBIX THAPOKCHIAX (HAa MpUMEpPE IUHKA U *aTOMUHUS XUMHYECKHE
CBOMCTBa (B3aUMO/JIEHICTBHE C KMUCIOTaMH U IIEJI0YaMH, pa3jioKeHne pU HarpeBaHUM) U MOJTy4yeHHe. ™

['eHeTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPTraHUYECKUX COeAUHEHUH. ['eHeTnueckue psbl.

XVMMUYECKUI SKCIIEPUMEHT: Ka4ECTBEHHOE ONPEEIICHNUE COAEP KAHMUs KUCIOPOJa B BO3AYXE;
MOJIy4YE€HHUE U W3YYeHHE CBOWCTB KUCIIOpOAa; HAOII0JeHIe B3aUMOICHCTBUS BEILIECTB C KMCIOPOAOM U
YCJIOBHS BOSHUKHOBEHMSI M TIPEKpalleHus TopeHus (Moxkapa); 03HaKOMJIEHHE C 00pa3liaMu OKCHJIOB U
OTHMCAHUE WX CBOMCTB; MOJIYYCHHE U W3y4YEeHHE CBOMCTB BOJOpO/a (TOpeHHe); HaOI0IeHne 00pasiioB
BEIIECTB KOJHMUYECTBOM | MOJb; HCCIe0BaHHE OCOOEHHOCTEH pPAacTBOPEHMs BEIECTB C pa3IMYHON
PacTBOPUMOCTBIO;ITIPUTOTOBJIIEHUE PACTBOPOB C OMPEACIEHHOM MacCOBOM JMOJEH PacTBOPEHHOTO
BELIECTBA; B3aMMOJECHCTBUE BOJABI C METAJUIAMU (HATPUEM U KaJbliieM) (BO3MOKHO HCIIOJI30BAHUE
BHUJICOMATEPHUAIIOB); OIpPEJEICHUE pPACTBOPOB KHCIOT U IIEJIOYeH ¢ TOMOIIbI0 HHAWKATOPOB;
UCCIIeIoBaHNE O0pa3lloB HEOPraHMYECKHUX BELIECTB pa3jIMYHBIX KJIACCOB; HAOJIOJCHHE HM3MEHEHUS
OKpaCKH MHJIMKATOPOB B PACTBOpAxX KUCJIOT U HIeNouell; u3yuyenue B3aumozeiictaus okcunaa meau(ll) c
pacTBOPOM CEPHOM KHUCJIOTBL, KHUCIOT C METalUlaMM, pEakUud HEeWTpalu3aluy; IOIyYeHHE
HEPACTBOPUMBIX OCHOBaHHUI, BBITECHEHHE OJIHOTO METajula JPYrUM U3 pacTBOpa COJIM; pEIIeHHE
SKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BaxkHeNme KIIacChl HEOPraHUUECKUX COEIUHEHUIN.

*) *.



Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema XUMUIECKUX d1eMeHToB /1. 1.
MengeneeBa. CtpoeHue aToMoB. XUMUYeCKasi CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUU.

[lepBble MONBITKM KJIACCH(PHUKAINN XUMHYECKHX 31eMeHTOB. [loHATHE O Tpymmax CXOTHBIX
3JIEMEHTOB (ILEJIOYHBIE U IIEIIOYHO3EMEIbHBIE METAIJIbl, T'aJOr€Hbl, UHEPTHBIE Ia3bl). *DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCHJIbI U THIPOKCHIBL. ™

Ilepnonnueckuil 3akoH. [lepuoguueckas cucrema xumMudeckux anemeHnTos /. M. Menneneesa.
Koporkonepuonnas u *miuHHonepuoaHas™ Qopmel Ilepuonndeckoil cHUCTEMBl XUMHUYECKUX
anemenToB JI. U. MenneneeBa. Ilepuonsl n rpynmsl. PHU3HYECKUN CMBICI IOPSAKOBOIO HOMEpA,
HOMEPOB IIE€PUOJIa U TPYIIIIHLI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifep. *M3oronsl.™ DnekTpoHbl. CTpOEHHE IEKTPOHHBIX
o0oouek aromMoB mepBbIx 20 xumudeckux 3yeMeHToB [lepuoanueckoit cucremsl JI. 1. Menneneena.
XapakTepuCTUKa XUMHUYECKOIO 3JIEMEHTAa 10 ero mnojiokeHuto B Ilepmomuueckont cucreme /[l. U.
Menpeneesna.

*3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB MajblX IEPUOJIOB U IJaBHBIX HOATPYIIL, B
3aBUCUMOCTH OT AaTOMHOIo (IopsiAKoBOro) Homepa 3HaueHue Ilepuonmyeckoro 3akoHa H
[lepponnueckoil CHUCTEMBl XMMHMYECKUX DJJEMEHTOB Ul DPa3BUTHs HAayku H mpaktuku. [l W.
MenpeneeB — y4€HBII U TpaXKTaHUH. ™

XuMuyeckas CBS3b. KoBanenrtnas (monsipHast u HENoJIsipHast) CBSI3b.
*DIIeKTPOOTPHULIATEIIBHOCT aTOMOB XMMHUYECKHUX 3JIEMEHTOB.™ MIOHHAs CBA3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakluu. [Iporeccsl okuciaeHus u
BOCCTaHOBJICHMSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUH JKCIEPUMEHT: H3ydyeHHEe oOoOpa3loB BEUIECTB METAJUIOB M HEMETAJUIOB;
B3aMMOJCICTBUE T'MAPOKCHAA IMHKA C PACTBOPAMM KHUCIOT M LIEJIIOYEH; IPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (rOpeHHe, peakiuu
pas3ioKeHus, COeTUHEHNU).

MexnpeamMeTHbIe CBSI3U

Peanuszanus MeXNpeaMETHBIX CBSI3€H IPU U3yYEHUH XUMHUU B 8 KIIACCE OCYILECTBIISETCS Yepe3
UCIIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX IIOHSTHUH, TaK W TOHATHH, SBISIOIUXCS
CUCTEMHBIMH JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0me ecTeCTBEeHHO-HAyUHbIE TMOHATHS: HAay4YHBIA (paKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJuU3,
CHHTE3, Kiaccu(uKaus, NepruogUYHOCTb, HAOIIOJeHUEe, IKCIIEPUMEHT, MOJIETUPOBaHKUE, U3MEPEHUE,
MO/JIENb, SIBJICHUE.

®uspka: MaTepus, aroM, OJJIEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKIUJ, H30TOIBI,
PaZMoOaKTUBHOCTb, MOJIEKYJIA, ANEKTPUUECKUI 3apsill, BEIIECTBO, TEIO0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, ra3, pU3nuecKue BEIMUNHBI, €TUHHIIBI H3MEPEHUS, KOCMOC, TUIaHEThI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJIbI, MOJE3HbIE MCKOMAEMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

COJEPXXAHUE OBYYEHUA B 9 KITACCE

BemecTBo u xumMuyeckas peakiuus

Ilepnonnueckuit 3akoH. Ilepuoanueckas cucremMa xumuueckux siemeHToB /l. . Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOWCTB XMUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaius, KaJdblUHUs WU HUX COCAUHEHUNW B COOTBETCTBUM C IIOJIOKEHHUEM OJJIEMEHTOB B
[leproguueckol cuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKOM CBSI3U. THUNBI KPUCTAUIMYECKUX PEMIETOK,
*3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUTA KPUCTAJUIMYECKOMN PEIIETKH U BU]a XUMUYECKOM CBSI3U. ™

Knaccudukanmmst ©w HOMEHKJIATypa HEOPraHWYECKHWX  BEHIECTB  (MEXAyHapomHas |
TpUBHANbHAsA). XHUMHUYECKHE CBOMCTBA  BEIIECTB, OTHOCALIUMXCS K pa3UYHBIM  KJaccaMm
HEOPraHMYECKUX COCMHEHN, TEHETUYECKAasl CBA3b HEOPraHWUYECKUX BEIIECTB.

Knaccupukanuss XUMUUYECKUX PEAKIUi MO Pa3IMYHBIM MpHU3HaKaM ([0 YHUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3(D(EKTy, MO0 M3MEHEHUIO CTEIICHEH OKHMCIICHHS



XMUMHYECKUX JJIEMEHTOB, *110 00pAaTUMOCTH, [0 YYaCTHIO KaTalnu3aTopa).* DK30- U SHIA0TEPMUUYCCKHE
peakiuu. *TepMoxumMuyeckre ypaBHEHUS. ™

*TlonsaTHe O CKOpOCTH XxuMuueckod peakiuu. [loHsTHe 00 00paTUMBIX U HEOOpPATHMBIX
XUMHUYECKUX peakiusax. [IoHsITHEe 0 TOMOTE€HHBIX U T€TEPOTeHHBIX peakuusx. [loHsTue 0 XuMuueckoM
paBHOBecuH. CMeNIeHUE XMMUYECKOTO paBHOBecUsA. PaKTOPHI, BIUSIOLNIME HA CKOPOCTh XUMUUYECKOU
pPEeaKIK U MOJ0KEHUE XUMUYECKOTI0 paBHOBeCHS. ™

OKHCITUTENIbHO-BOCCTAHOBUTEIIbHBIE  PEAKIMH, JJICKTPOHHBIA  OajaHC  OKHUCIUTENhHO-
BOCCTAaHOBUTENNbHON peakuuu. CocTaBiIeHHE YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUI
C HCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTo OasaHca.

Teopust 31EKTPOIUTUYECKON AUCCOLMAIMHI. DIEKTPOIUTHUECKAsT JUCCOLMALIMS. DIEKTPOIUTHI
U HEedNEeKTPoJauThl. KaTHOHBI, aHHOHBL. *MexaHu3M AHMCCOIMAIMKM BELIECTB C Pa3jIMYHbIMH BHIaMU
xumuueckon cBsizu. [lonsrue o crenenu aucconuanuu.™ CuibHbIE U CIA0bIE JEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCIIOBUSA MNPOTEKAHHsS peaklMii MOHHOrO OOMeHa 10 KOHIIA.
[TonHbIEe U COKpalIEHHBIE HOHHBIE YPABHEHUS pEAKLIHI. XUMUYECKHE CBOMCTBA KUCIOT, OCHOBAHUI U
COJIEHl B CBETE MpeICTaBICHHH 00 3eKTponuTuueckoil nuccounanuu. Cpena pactsopa. KauectBeHHbIC
peaKIy Ha KaTHOHBI M aHUOHBI: XJIOPU/-, OpOMUI-, HOAHI-, CYIb(at-, KapOOHaT-, CHIIUKAT-, pocdart-
aQHUOHBI; TUAPOKCUA-UOHBI, KATUOHBl aMMOHHUS, MarHus, Kaibll¥s, aTlOMUHUS, xkene3a (2+) u (3+),
Meau (2+), LMHKa, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax.

XUMHYECKUN HKCIEPUMEHT: O3HAaKOMJIEHUE C MOJEISMH KPUCTAUIMYECKUX PEHIETOK
HEOPraHWYeCKNX BEIIECTB — METaUIOB M HEMETaUIoB (Tpadura W amMmasa), CI0KHBIX BEIIECTB
(xJopuaa HaTpus); HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakIuu OT BO3AEHCTBUS
pa3MUUHBIX  (AKTOPOB; HCCIICOBAHUE DJIEKTPOIPOBOAHOCTH  PACTBOPOB  BEIIECTB, Ipolecca
JMCCOLIMAIIMU KUCIIOT, IIeNIoYeil u cosell (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPOBEICHUE
OIBITOB, WJUTIOCTPHPYIOUIMX MPHU3HAKK MPOTEKAHUS PEaKIii MOHHOTO oOMeHa (00pa3oBaHME OCafKa,
BBIJICJICHHWE Ta3a, OOpa30BaHME BOJIbI); OIBITOB, WJUIFOCTPUPYIOLUIMX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKIUI (TOpEeHHEe, peakUuu pa3joKEeHUs, COCIUHEHMs); pacllo3HaBaHUE
HEOPraHWYeCKHX BEIIECTB C TOMOUIbI0 KA4YeCTBEHHBIX pEaKIUil Ha HWOHBI, pElIeHUE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hewmeranmsl 1 UX coeTMHEHUS

OO6mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHBIE CTEIEHU
okucieHus. CTpoeHne U (PU3MYECKHE CBOMCTBA MPOCTBHIX BELIECTB — TaJOreHOB. XHMHUYECKHE
CBOMCTBAa Ha IMpuUMepe XJopa (B3aUMOJACHCTBHE C METalJIaMH, HEMETaulaMH — BOJOPOJIOM U
KuciopomoMm, *menouamu™).  Xmopoomopon. ConsiHas — KHCIIOTa, XHMHYECKHE CBOMCTBA,
*nomyuenue®, mnpuMeHeHue. *JleficTBue Xjopa W XJOpPOBOJOPOJAa HAa OpPraHU3M 4YeloBeka.™
Baxnerimme Xnopuabl U UX HAX0XKACHUE B MPUPOJIE.

O6mas xapaktepuctuka 3MeMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB KHCIOPOa
U cepbl. XapaKTepHbIE CTENIEHN OKUCIICHUS.

CtpoeHue u (u3NYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHCIOPOAA U CEPbl. AIIOTPOIHBIE
MoAu(UKAIIMU KUCTIOPOJa U Cepbl. XUMHUUYECKHE CBOWCTBA Ccephl (B3aUMOJCHCTBUE *C HeMeTauiaMu™
— BOJIOPOZIOM U KHCIIOPOJIOM, METaJUIaMH, *KOHIICHTPUPOBAHHBIMH a30THON M CEpHOM KUCIOTamH).*
CepoBonopoji: cTpoeHue, (pU3HUecKrue U XUMUYECKHEe CBOMCTBA (KHCIOTHBIE M BOCCTAHOBUTEIbHBIE
cBoiicTBa). OKCHIBI CEphl KaK MPEACTaBUTEIN KUCIOTHBIX OKcuoB. CepHas kucnoTta: (pusndeckue u
XUMHUYecKue cBoicTBa (obmue u cnenuduueckue). Conu cepHOM KUCIOThI, KAYECTBEHHAs peaKlMs Ha
cynbdar-uoH. CepHucras KucioTa. *XUMHUYECKHE pPEaKIUd, JIeXkKalldie B OCHOBE IPOMBIIUICHHOTO
criocoba nmoJtydeHus: cepHoi KucioTel.* HaxoxxaeHnue cepsl u e€ coeuHenuii B npupoae. [Ipumenenue
Cepbl M €€ COSAMHEHMI B OBITY W B MPOMBIIUIEHHOCTH. *XUMHUeCKoe 3arps3HEHHE OKpYyKarolei
Cpelbl COETMHEHUSIMU Cephl (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MpeoTBpaIeHHs. *

OO6mas xapaktepucTtuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB a30Ta W
¢docdopa, xapakTepHble CTEIIEHN OKHCICHHUS.

A30T, pacnpocTpaHeHHe B IpUpOe, (U3NIECKHNE U XUMUIECKHUE CBOMCTBA (B3aUMOCHCTBHUE C
METaJUIaMH U HEMETaJIaMH - KUCJIOPOJIOM M Bojopoaom). KpyroBopor azora B mpupoae. AMMHAK:
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(dbu3MYeCKue W XWMHUYECKHE CBOWCTBA (OKHCJICHWE, OCHOBHBIE CBOMCTBA BOJHOTO pPacTBOPA),
*nonydenue® u mnpumenenue. Conu aMMOHHS: COCTaB, (HU3UYECKHE M XHUMHYECKHE CBOWMCTBA
(pa3noxeHue, B3aUMOJCHCTBHE CO IIeJOYaMH), NpUMeHeHHe. KauecTBeHHas peakuus Ha HOHBI
aMMOHHUA. A30THas KUCIIOTa, €€ (U3MUeCKHe M XUMUYECKHE CBOicTBa (00mue u crenuduyeckue),
*nonydyenue.* Hutparel (pasnoxenue). As3orucras kuciora. Vcnosib3oBaHME HUTPATOB M COJEH
aMMOHHSI B KaueCTBE MHMHEPAJIbHBIX YHOOpeHHH. *XuMmHuueckoe 3arpsa3HEHHE OKpPY)KaIoLIeH cpeabl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIE JOXK/H, 3arpsi3HEHNE BO3/1yXa, [TIOYBbI U BOJOEMOB). *

®ocdop, *ammorponusie Monupukanuu ¢Gocdopa,* QuMUECKUe W XUMHYECKHE CBOWCTBA
(B3aMMOAEHCTBUE C MeETalllaMM, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMM a30THOM M  CEepHOH
kuciotamn).* Oxcun pocdopa (V), oprodochopras kucnora: GU3NIECKUE U XUMUIECKUE CBOHCTBA,
*monmydyenue.* *IloHsTHE O MUHEpAIBbHBIX yHoOpeHusx: HuTparbl W Qocdarel. IloHsTue o
KOMIUIEKCHBIX  ynoOpenusax.* OOmas xapaktepuctuka 3meMeHToB [VA-rpymmel. OcobGeHHOCTH
CTPOEHHUSI aTOMOB YIJIEpo/a M KpeMHHUs. BalleHTHOCTh M XapaKTepHbIE CTENEHH OKHCICHHSI aTOMOB
yriaepoja u KpeMHus. PactipocTpaneHue yriepoaa B IpUPOJE, XapaKTepHbIE CTEICHH OKUCIICHHUS.

Yriepona, amorponHsie Moaudukanuu (rpaduT, anmas), GU3NIECKUe U XUMHIECKUE CBOHCTBA
MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAIJIAMH, HEMETAJUIaMH, *KOHIICHTPHPOBAHHBIMU a30THOH U
cepHOM Kuciotamu)*. AncopOuusi. KpyroBopor yriepoga B mpupone. Okcuabl yriepoja, HX
¢du3nveckre U XMMUYECKHE CBOWMCTBA, MOIyYEHUE M MPUMEHEHHUE, EHCTBAE HA OPraHU3M 4YeJOBeKa.
*Jkonornyeckue MnpolsieMbl, CBA3aHHble ¢ okcugoM yraepona(lV); rumoresa ria06anbHOrO
MOTEIUICHUST KJIMMaTa; MapHUKOBBIM 3¢ddekr.* YronpHas kuciaora u e€ comu, ux (U3NUECKUE U
XMMHUYECKHE CBOMCTBA, *mojilydeHue M npumeHeHue.® KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U CEITLCKOM XO3SHCTBE.

OO0ume npezacraBieHuss 00 0COOGHHOCTSIX COCTaBa U CTPOEHHS] OPraHUYECKUX COEAMHEHUI
yriaepona (Ha mpUMepe MeTaHa, ITHJICHA, STaHOJIa, YKCYCHOM KHCIOTHL. *MX cocTaB M XMMHYECKOE
crpoenue. Knaccudukanus opranndeckux BemecTB.™ [IoHATHE 0 OMOJOrMYECKH BaXKHBIX BEILLECTBAX:
Kupax, Oenkax, yriaeBoJjax — M HMX pOJM B KHU3HH 4YeloBeKa. *MarTepualbHOE EIUHCTBO
OpPraHUYeCKUX U HEOPraHUYECKUX COeAMHEHHH. *

Kpemunii, ero ¢usmyeckne M XHUMHUUYECKHE CBOMCTBAa (Ha MpUMEpPE B3aUMOJCUCTBHUS C
METaJUlaMd U HeMeTaulaMH), *noiydyeHue® u mnpumeHeHue. *CoeAMHEHUs KPeMHHs B IPUPOJE.
Oo6mume npencrasinenus 06 okcune kpemHuss(IV) u kpemuueBoil kucnore. Cunukarsl, Gu3NYeCKue U
XMMHUYECKHE CBOMCTBA, MOJY4YEHHE M NPUMEHEHHE B OBITY, HNPOMBIIIJICHHOCTH (B MEIUIMHCKOH,
3JIEKTPOHHOM, CTPOUTENBHOW W Jp.). Baxuelme cTpouTenabHblE MaTepuanbl: KepaMHUKa, CTEKJO,
LIEMEHT, OETOH, kene300eToH. [IpobieMbl 6e30MacHOr0 UCIOJIb30BAHUS CTPOUTEIBHBIX MAaTEpPUAIOB B
MIOBCEHEBHOM KU3HU. *

XVUMHUYECKUN IKCTIEPUMEHT: U3ydeHHe 00pa3l0B HEOPraHMUYECKUX BEIECTB, CBOWCTB COJISTHON
KHUCJIOTHI; NPOBEJIEHNE KAaueCTBEHHBIX PEAaKUMH Ha XJIOPUI-MOHBI M HAONIOJEHHWE MPU3HAKOB MX
MPOTEKAHMsI; ONBITHI, OTpaXarolIke (U3NUECKUe M XHUMHUYECKHE CBOWCTBA TAJOTCHOB M HX
COEMHEHUH (BO3MOKHO MCIOJIb30BaHME BUAEOMATEPHATIOB); O3HAKOMIICHHE C 00pa3laMy XJIOPUIOB
(ramoreHu10B); 03HAKOMJICHHE C OOpasliaMH Cephbl U €€ COeAMHEHUSAMH (BO3MOXKHO HCIOJIH30BAHUE
BUJEOMATepualioB);  HaOmIoJieHWe  mporecca  oOyriaMBaHMs — caxapa  HOJ  JEHCTBUEM
KOHIEHTPUPOBAHHOW CEpPHOM KHCIIOTHI; M3y4Y€HHE XHMHUYECKHUX CBONCTB pa30aBiIE€HHOW CEpHOMN
KHUCJIOTHI, TPOBEJIEHHE KAYeCTBEHHOM peakiuu Ha Ccyiab(paT-HOH M HaONMI0JeHHe Npu3HaKa eé
MPOTEKaHMsI; O3HaKOMJIEHHE C (U3MYECKMMH CBOWCTBaMM a3oTa, (ochopa W uX coenuHeHUH
(BO3MOXXHO HCHOJb30BAaHME BHJIEOMATEpUaoB), oOpa3laMu a30THBIX U (ocOpHBIX yHoOpeHMii;
MOJTyYeHHe aMMHUaKa U U3y4eHHe ero CBOICTB; MPOBEIEHNE KaUeCTBEHHBIX PEaKIuii HA NOH aMMOHWSI
u ¢ocdar-uOH W H3y4YEHUE NPU3HAKOB HX NPOTEKaHMs, B3aMMOICHCTBHE KOHIIEHTPHUPOBAHHOMN
a30THOM KHUCIOTHI C MeIb0 (BO3MOKHO WCIIOJIb30BaHWE BHICOMATEPUANIOB); M3YYECHUE MOJENeH
KPUCTAJUIMYECKMX PpemIETOK anmasza, TIpaduTa; O3HAKOMJIICHME C MpPOIEeccoM  aicopOuuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIUIEM W YCTPOMCTBOM TPOTHUBOTA3a; TOJTYYCHHE
YIJIEKHCIIOTO ra3a U U3yYeHHUE €ro CBOMCTB; MPOBEJCHHE KaYeCTBEHHBIX peaklUui Ha KapOoHaT- U
CHJIUKAT-MOHBI ¥ H3yYeHHE NMPU3HAKOB MX MPOTEKAHHs, 03HAKOMJICHHE C TPOIYKIHMEH CHIMKATHOM
MPOMBILIEHHOCTH; PEIICHHE 3KCHEPUMEHTAIBHBIX 33134 M0 TeMe «BaxHellne HeMeTalulbl U UX
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COETMHEHUS.

MeTtamibl 1 X COeAMHEHUS

OO0mrast XapakTepUCTUKA XUMUIECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU HX MOJIOKEHUS
B llepnonnueckoil cucreme xumuueckux sieMeHTOB J[. M. MeHneneeBa W CTpPOEHHS aTOMOB.
Crpoenne wetauioB. Merannuyeckass CBS3b W METAUIMYECKas KPUCTAJUIMYECKAs peIIETKa.
DIIEKTPOXUMHUYECKUMN psii HApsKEHUH MeTauioB. PU3nyeckue 1 XMMHUYECKUE CBOMCTBAa METAJNIOB
(B3amMOJIEHCTBHE C KHCIOPOJOM, BOJOM, KHCIOTaMHu). *OOmue crnocoObl MONTYYSHUS METAIOB.
[TonsiTue 0 KOPpPO3MH METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHI MX OT Koppo3uu. CruiaBbl (CTajb,
9yT'yH, TIOPaTIOMUHUN, OPOH3a) ¥ UX IPUMEHEHUE B OBITY M MPOMBINIICHHOCTH. *

[I{emounble MeTauIbl: MojoxeHue B Ilepuonnueckoin cucreme XxumMudeckux anemeHTos J[. U.
MenpeneeBa; crpoenue atoMoB. Haxoxnenue B npupoze. @u3ndeckue U XUMUYECKUE CBOMCTBA (Ha
npuMmepe Hatpus U Kanus). OKCHABI U TUIPOKCHABI HaTpus M Kanus. [IpuMeHeHue MIeN0YHbIX
METAJUIOB U UX COCITMHEHUM.

[[{erouHO3€eMeNbHBIE METAUIBI MarHUi M KajabUui: moJiokeHue B Ilepuoamueckoit cucreme
xuMmuueckux dneMeHtoB JI. M. MeHueneeBa; CTpo€HHE HMX aTOMOB; HAaXOXKJICHHE B MPUPOJE.
duznyecknue U XUMUYECKUE CBOMCTBA MarHus M Kalbliud. BaxkHeilue coeuHeHUs Kanblus (OKCHI,
TUPOKCHL, o). *JKECTKOCTH BO/IBI U CIIOCOOBI €€ YCTpaHEHUs. ™

Amomunuii: nonoxenue B Ilepuonuueckoir cucrteme Xxumuueckux anemeHtoB [l U.
MeHpeneeBa; CTpOCHHME aToMa; HaxoxkaAeHHe B mpupoge. dusnyueckue U XUMHUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBONCTBA OKCHJIA M TUIPOKCUIA ATFOMUHHUS.

JKeneso: nonoxenue B [lepuoguueckoit cucreme xumudeckux ieMeHTos /. M. Menneneesa;
CTPOEHHUE aTOMa; HaxOXJeHue B mpupoje. Puznueckue U XUMHYECKHME CBOMCTBA JKele3a
(B3auMoielicTBUE C METaJUIaMU, KUCJIOTaMH U cojisiMu). Okcuppl, ruapokcuasl u conu sxenesa(ll) u
xene3a(lll): cocras, cBoiicTBa U *monydyeHue.™

XUMHYECKUN OSKCHEPUMEHT: O3HAKOMJICHHE C O00pa3laMd METaJIOB U CIUIABOB, WX
(bu3MYECKUMHU CBOWCTBAMU; M3y4YEHHE PE3yIbTAaTOB KOPPO3UM METAILIOB (BO3MOKHO HCIOJIB30BaHUE
BHJIEOMATEPHAIOB), OCOOEHHOCTEW B3aMMOJCHCTBHUSI OKCHJA KaIBIUS M HATPHUS C BOAOU (BO3MOXKHO
UCIONIb30BaHUE BHUAEOMATEpUAlIOB); HCCIEAOBAHME CBOMCTB KECTKOW BOJBI; Mpollecca TOPEHUS
xKeyne3a B KHCIOpoJe (BO3MOXXHO HCIIOIb30BAaHUE BHJIEOMATEPHANIOB); MPU3HAKOB TMPOTEKAHMS
KAueCTBEHHBIX pPEaKIMii Ha MOHBI (MarHus, KaublMs, adtoMuHus, uHKa, xene3a(ll) u xemnesza(Ill),
menu(Il)); HaOmoMEeHe U ONMHMCAaHKWE TPOIECCOB OKpAITMBAaHUS TUIAMEHH WOHAMHU HATPUs, KU U
Kanplusl (BO3MOXHO HCIOJIB30BaHUE BHAEOMATEpUANIOB); HCcleAoBaHUEe aMQpOTEPHBIX CBOWCTB
THAPOKCH/IA AIOMUHHUS W THAPOKCHUJIA IIMHKA; PEIICHHE SKCIEePUMEHTAIBHBIX 3a/Jad 10 TeMe
«BaxHennme MeTaJlibl U X COSAUHEHUS».

XuUMHS ¥ OKpyXkarolas cpeia

*HoBele MaTepuanbl M TexHOJOTHU. BemectBa u Marepuanbl B TOBCEAHEBHON KU3HU
qenoBeKa. XUMUS U 3[I0pOBbe. be3omnacHoe UCmoap30BaHUE BEIIECTB U XUMHUECKHUX PEaKIUil B OBITY.
[TepBas moMoIIb MpU XUMHUYECKUX 0KOTaX U OTpaBiIeHHUsIX. OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. ™

*XuMuueckoe 3arps3HeHHe OKpY’Karollell cpensl (MpeneibHas JOMyCcTUMas KOHIIEHTPALUS
BeniectB — [1/IK). Ponb xumuu B perieHnH 3K0JI0rHuecKux npodiaem.™

*TIpupoaHble MCTOYHHUKH YTIEBOJIOPOAOB (Yrojib, MPUPOIHBIA Ta3, HEPTH), MPOAYKTHI HUX
nepepaboTKH, UX POJb B OBITY M MPOMBIIIJIEHHOCTH. *

XVUMUYECKUN SKCIIEPUMEHT: U3Yy4eHHE O0pa3loB MaTepHaloB (CTEKJIO, CIUIABbI METAIJIOB,
MOJINMEpHbIE MaTepuabl).™

MexnpenMeTHbIE CBA3U

Peanuzanus MeXnpeaMEeTHBIX CBSI3eM MpU U3YYEHUH XUMHH B 9 Kilacce OCYILECTBIISIETCS Yepe3
WCIIONB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHM, TaK W TIOHSATHUH, SBIISIOMIUXCS
CUCTEMHBIMU JJI OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0me ecTeCTBEeHHO-HAyYHbBIE TMOHATHS: HAay4YHBIA (haKT, TUIOTE3a, 3aKOH, TEOPHSs, aHau3,
CUHTE3, KIaccu(UKaIus, NIepuoAUIHOCTh, HAOMIOICHNE, YKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE,
MO/ICJIb, SIBJICHHUE, TAPHUKOBBIN A (PEKT, TEXHOIOTHSI, MAaTEPHAIIBI.

®dusnka: Marepusi, aroM, DdJEKTPOH, TMPOTOH, HEUTPOH, MOH, HYKIUA, H30TOMBI,
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PaZMOaKTUBHOCTb, MOJIEKYJIa, JEKTPUUECKUN 3apsi/, TPOBOJHUKH, MOJIYIPOBOJHUKH, AUIIEKTPUKH,
(OTORIEMEHT, BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHWE BEIIECTBA, Tra3, pacTBOpP,
PacTBOPUMOCTD, KpUCTAIITMYECKasl PeIETKA, CIUIaBbl, (PM3MYECKHUE BEITUUYMHBI, €AUHULIBI U3MEPEHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixaHue, Ouocdepa, 3KOocHCTEMa, MHHEpAIbHbIE YIOOpEeHHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpPaAJbl, TOPHbIE MOPOAbI, MOJE3HbIE HCKOMAaeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A YYEBHOI'O ITPEJJMETA «XUMHWS» HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHU A
B nenmom pesynbrarel ocBoeHus o0ydarommmucs ¢ 3[1P yue6HOro npenmera « XuMus» TOKHBI
COBIIQJATh C pe3ylbTaTaMHu pabodeld MporpaMMbl OCHOBHOTO oOmiero oOpasoBanusi. Hamboiee
3HAYUMBIMU SIBIISFOTCS:

JIMYHOCTHBIE PE3VIJIbTATDI:

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHUS
JOCTUTAIOTCS B XOA€ OOy4YeHUsS XUMUU B €AMHCTBE Y4E€OHOM M BOCIHUTATEIBHOM NEATEILHOCTH B
COOTBETCTBUM C TPAJAULHMOHHBIMU POCCUHUCKHUMHU COLMOKYJIBTYPHBIMH U JTYXOBHO-HPaBCTBEHHBIMHU
LIEHHOCTSIMU, TPHUHATBIMU B OOIIECTBE NpaBUJIaMHU M HOPMaMH TIOBEACHHUS M CIIOCOOCTBYIOT
MpoleccaM caMOMO3HAHUS, CAaMOPA3BUTHS U COIIMATU3AINN 00yUatOIUXCsl.

JIngHOCTHBIE PE3YJbTATHl OTPAXKAIOT TOTOBHOCTh 00YYAIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMM W PACIIUPEHHE ONbITa JEATEIIbHOCTH Ha €€ OCHOBE, B TOM
YHCJIe B YACTH:

1) maTpuoTHYECKOro BOCITUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY M HAYYHOMY
HACJIEUIO, TOHUMAaHUS 3HAYEHUS XHUMHUYECKOH HayKd B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON WH(MOpMAIMEd O TEepeIOBBIX JOCTIKEHUSIX M OTKPBITHUSIX
MHPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUSX 00 YCTpOICTBE MUpa U
00I11eCTBa;

2) TPaXIaHCKOTO BOCITUTAHMS:

MPEACTABICHUS] O COIMAIBHBIX HOPMaxX M TMpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUNA B
KOJICKTHUBE, KOMMYHHUKaTUBHOMN KOMITETCHTHOCTH B OOIIIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeIOBATENILCKOM, TBOPUECKOW M JIPYTrHX BHJAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTH TPU BBHIMOJIHEHHHM YYeOHBIX, MO3HABATENbHBIX 3aj1ad,
BBITIOJIHCHUH XUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB, CTPEMJICHUS K
B3aMMOINOHMMAHUIO W B3aMMOIIOMOIIM B TMpoliecce 3Toi Y4eOHOH JesITeNnbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEICHHE U TOCTYNKH CBOMX TOBApPUILEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCJIEACTBUI OCTYIIKOB;

3) IEHHOCTH HAyYHOTO TTO3HAHUS

MHPOBO33PEHUYECKHUX MPEACTABICHUIM O BEUIECTBE U XUMHUYECKOW PEaKlMH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISAIONIMX OCHOBY I TOHUMAHHS CYITHOCTH
HAyYHOW KapTHHBI MHUpA, MPEACTaBIEHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOTHOM CPeIoil, O POJIM XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIX MOTHBOB, HAIPaBJICHHBIX Ha TMOJYyYE€HHE HOBBIX 3HAHUU MO XHMHH,
HEOOXOUMBIX TSl O0BSICHEHUS HaOII0JAEMBIX MPOIIECCOB U SIBICHUIA;

MO3HABATENbHON, WH(MOPMAIMOHHON M YHUTATENIbCKOW KYyIbTYphl, B TOM YHCIIE HaBBIKOB
CaMOCTOATENIbHOW paboThl ¢ Y4YCOHBIMA TEKCTaMH, CIPABOYHOW JIUTEPATypOHl, JOCTYIMHBIMH
TEXHUYECKUMHU CPeICTBaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeca K OOYYEHHWI0O M TO3HAHHIO, JIFOO03HATEIHPHOCTH, TOTOBHOCTH W CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW M MCCIEAOBATEIbCKON MAESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH ¥ YPOBHS OOYYEHHS B JAJIbHEHUIIICM;
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4) popMUpOBaHUS KYJIbTYPHI 3J0POBbSI:

OCO3HAHUs LIEHHOCTH XU3HH, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3/10POBBIO, YCTAHOBKM Ha
3JI0pOBBIM 00pa3 >KU3HHU, OCO3HAHMSI MOCIEICTBUN U HENPUSITUS BPEIHBIX NPUBBIYEK (YHOTpeOeHus
aJIKOTOJII, HAPKOTUKOB, KypEHHs), HEOOXOIMMOCTH COOJIOJCHHUS TpaBWiI OE30MaCHOCTH NpHU
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) TpyZIOBOTO BOCITUTAHUS:

MHTEpeca K MPaKTUYECKOMY M3y4YeHHIO mpodeccuil U Tpylaa pa3iuyHOro pojia, YBaKEHUE K
TpyLy U pe3yibTaTaM TPYAOBOM IEATEIbHOCTH, B TOM 4YKCJIE HA OCHOBE IPHUMEHEHMS NPEIMETHBIX
3HAHUU 110 XMMHH, OCO3HAHHOTO BHIOOpA MHAMBHAYAIbHON TPAEKTOPUH MPOJOJKEHUSI 00pa30BaHus ¢
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XHWMHUH, OOIIECTBEHHBIX HWHTEPECOB U
MOTpeOHOCTEH, yCHemHol npoeccCuoOHANIbHON NEATEeIbHOCTH M Pa3BUTHUS HEOOXOAUMBIX YMEHHIA,
TOTOBHOCTD Q/IalITUPOBATHCS B MPOPECCHOHATBHOM Cpe/Ie;

6) KOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTHYECKHU 11€1eCO00pa3HOro OTHOILICHHS K MPHUPOJEC KaK MCTOUYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIeCTBOBAaHMSA, IMOHMMAHHUS LIEHHOCTH 3JI0pOBOTO M 0Oe3omacHOro obOpasza KU3HU,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3MYECKOMY U IICHXHYECKOMY 3I0POBBIO, OCO3HAHUS
LIEHHOCTU COOIOJEHUS TpaBUil OE30MAaCHOTO TOBEIEHUS MpH padoTe C BEIIeCTBAMH, a TaKKe B
CUTYalUsX, YTPOKAKOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJy4aeMble MPH U3YyYCHUH XUMUH, JUIsl pElIeHUs 3aad,
CBA3AHHBIX C OKPYKAIOIIEW IPUPOJHOM CPENOM, MOBBIIIEHUS YPOBHS 3KOJIOITMYECKOW KYJIbTYPHI,
OCO3HaHHUs TI00AIBHOIO XapaKTepa JKOJIOTUYECKUX MPOoOJeM U MyTe WX pelIeHHs MOCPEICTBOM
METOJI0OB XUMUU;

SKOJIOTUYECKOTO0  MBIIUICHUS, YMEHHUS pPYKOBOJCTBOBAaTbCI WM B  II03HABATEJbHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHOM MPAKTHUKE.

METAIIPEIMETHBIE PE3VJIbTATDI

MertarnpenMeTHbIe pe3yabTaThl OCBOSHHSI 00pa30BaTEIBHON MPOrpaMMBI 110 XUMHH OTPaKAIOT
OBJIa/ICHUE YHUBEPCATLHBIMU MI03HABATEbHBIMU JIEHCTBUSIMHU, B TOM YHUCIIE:

1) 0a30BbIe JOrHYCCKHE ICHCTBU:

BBISIBJIATH IPUYMHBI U CIEJICTBUS MIPOCTHIX XUMUYECKHX SBICHUI;

OCYIIECTBIISITh CPABHEHUE, KIIACCH(DUKALINIO XUMUYECKUX BEIIECTB 10 3aJaHHBIM OCHOBAHHSIM
U KPUTEPUSM /ISl YKA3aHHBIX JIOTHUECKUX Ollepalunii;

CTPOHUTH JIOTUYECKOE CYXKICHHE TI0CJIe TPEABAPUTEIBHOTO aHalN3a, BKIIOYAOIIEE
YCTaHOBJICHHE PUYMHHO-CIIEJICTBEHHBIX CBS3€il

CO3/1aBaTh, PUMEHSThH U MPEOOPA30BBIBATH 3HAKW U CUMBOJIIBI, MOJICJIA U CXEMBI JIJISI PEIICHHS
y4eOHBIX M MMO3HABATEIbHBIX 33J[ay C MOMOIIBIO Me/1arora;

IIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE XUMHUYECKHUX MPOIIECCOB M UX MOCIIEICTBHS,

2) 0a30BBIC UCCIIEIOBATEILCKHE ICHCTBHUS:

C TOMOINBIO TI€arora IPOBOAWUTh XHMHUYECKHH OIBIT, HECIOKHBIA HSKCIEPUMEHT, JUIS
YCTAaHOBJICHUS. OCOOCHHOCTEN 00BEKTa M3ydeHHUs, PUUMHHO-CIEJACTBEHHBIX CBs3€l M 3aBUCMMOCTEN
00BEKTOB MEXIY cO00ii;

C TOMOUIBbIO MeJarora Wi CaMOCTOSTENIbHO (OPMYJIHMPOBaTH OOOOLICHHS W BBIBOABI I10
pe3yabTaTaM MPOBEJICHHOTO HAOIIOICHHS, OITBITA;

3) pabota ¢ nHpOpMaIHeH:

BBISIBIISITh Ae(PUINTHI WHPOPMAIINU, JAHHBIX, HEOOXOMUMBIX JUTSl PEIICHUS TOCTaBICHHON
3aJ1auu;

peoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BUA B APYroi (Tabyuily B TEKCT U Ip.);

UCKaTh WJIM OTOMpaTh MH(OPMAIIHIO MIIM JaHHBIE U3 UCTOYHUKOB C YUETOM MPEI0KEHHON
y4eOHOM 3a/1au U 33JIaHHBIX KPUTEPUEB.

OBnajieHne yHUBEPCATbHBIMHU Y4€OHBIMU KOMMYHUKATUBHBIMH JEHCTBUSMU:

OpraHU30BBIBAaTh Y4eOHOE B3aMMOJICHCTBHE B TpyIIe (OMPENeNATh OOIIHe eIH, PacIpeaelsiTh
POJIH, JOTOBAPUBATHCS IPYT C IPYTOM H T. [I.).



14

C TOMOIIBIO MEeJarora WM CaMOCTOSITEIbHO COCTABJIATH YCTHbIE U NUCHbMEHHBIE TEKCTHI C
HCIOJIb30BAaHNEM WILTIOCTPATUBHBIX MAaTEPHUAJIOB JUIsl BBICTYIUICHUS TIEpe]] Ay AUTOPHEI;

OpPraHU30BBIBATH Y4€OHOE COTPYAHHYECTBO M COBMECTHYIO JESATEIILHOCTh C Yy4YUTEIIeM U
CBEPCTHHKAMH, pabOTaTh WHIAMBUAYAIBHO W B TPYIIE: HAXOAUTh OOIIee peIIeHHWe W pa3pemiaTh
KOH(MIMKTHI HAa OCHOBE COIJIaCOBAaHMSA TMO3UIMH U y4yeTa HUHTEpecoB; (GOpPMYyIUPOBATh,
apryMEHTHUPOBATh U OTCTAaUBaTh CBOC MHEHHUE;

OLICHMBAaTh KayecTBO CBOEro BKJIaJa B OOUIMI NOPOAYKT, NPUHUMATh U pa3lesiTh
OTBETCTBEHHOCTbH U MPOSBIISATH TOTOBHOCTh K MIPEIOCTABIICHUIO OTUYETA MEePE/I IPYIIION.

OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMU PETrYISITUBHBIMU JCHCTBUSIMHU:

oOHapyXuBaTh W (OPMYIUPOBATH Y4YeOHYIO MmpoOIeMy, ONpeneisITh Lelb Yy4eOHOU
NesITeNIbHOCTH;

BJIQJICTh OCHOBAaMHU CAMOKOHTPOJSI, CAMOOICHKH, TMPUHSATUS PEIICHUA U OCYIIECTBICHUS
OCO3HAaHHOTO BbIOOpA B y4eOHOH U 1MO3HABATEIHHON ACSITETbHOCTH;

COOTHOCHUTBH CBOM JICHCTBUS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISATh KOHTPOJIb CBOCH
JEeSTeNbHOCTH B MpoOIlecce IOCTUKEHHs pe3yibTara, OMpEeAeNsTh CIHOCcOObl ACHCTBHI B paMKax
MPEIOKEHHBIX YCIIOBUH W TpeOOBaHWH, KOPPEKTHPOBATH CBOM JICWCTBHUS B COOTBETCTBUU C
M3MEHSIOIIENCS CUTYyaluen;

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U TIpeJjIaraTh MIaH €€ H3MCHCHHSI,

MpeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU pellIeHUU y4eOHOM 3a1auu;

MOHMMATh TMPHYUHBI, TI0 KOTOPBIM HE OBUT JOCTUTHYT TPeOYyeMbIH pe3yibTaT IeSATCIbHOCTH,
OTIpeIETISATh NO3UTUBHBIC U3MEHEHUS 1 HANpaBJICHUs, TpeOyIoIIHe JalbHenIe paboThl;

OCO3HAHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €r0 MHEHUIO.

[NPEAMETHBIE PE3VIJIBTATDBI

B cocraBe mpenMeTHBIX peE3yJAbTaTOB IO OCBOCHHIO O0S3aTE€IBbHOIO  COJECpKaHUS,
YCTaHOBJICHHOTO JaHHOW paboueil mporpamMMmoi, BBIIEISIOT: HAayyHbIE 3HAHHS, YMEHUS U CIOCOOBI
necTBuil, cnenuduueckue I yueOHOro npeamera «XHUMHUs», BUIBI IE€ATEIbHOCTH MO MOJYYEHUIO
HOBOTO 3HaHHUA, €r0 WHTEPIpETalnH, MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3lUYHBIX YUEOHBIX U
HOBBIX CHUTYallUsIX:

MPEJCTABICHUE O 3aKOHOMEPHOCTSIX M II03HABAEMOCTH SBJIICHUM NPUPOJBI, ITIOHUMaHUE
OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMMYECKOH HayKu Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMITOHEHTa O0IIel KyJIbTYphl U MPAKTHYECKON JESITENbHOCTH YEIOBEKa B YCIOBHUSIX COBPEMEHHOIO
00111ecTBa; MOHUMAHUE MECTa XUMHUU CPEH IPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAMHM IIOHATUHHOIO ammapara M CUMBOJIMYECKOTO S3bIKA XUMHM JUIS
cocTaBieHUs] (OPMYJT HEOPraHWYECKUX BELIECTB, YPaBHEHUN XUMHUYECKHMX peakuuil (¢ omopoil Ha
QITOPUTM YYeOHBIX JIeHCTBUI); BlaJeHHe ocHoBamMu xumuueckod HoMeHkIaTypsl (IUPAC wu
TPUBUAJIBHON) U YMEHHE HCII0JIb30BaTh €€ JUIsl peleHusl yueOHO-T03HaBaTEIbHBIX 33/1a4 C TTOMOIIIBIO
YUUTENS; YMEHUE UCTIONB30BaTh MOJIEIH sl OOBSICHEHHS CTPOSHHSI aTOMOB M MOJIEKYJI TIO allTOPUTMY
C OIIOPOM HA OIIPENIEIICHNUS;

MPEACTABICHUE O CUCTEME XMMUUYECKUX 3HAHUM MU YMEHHE C IOMOILUBIO YUHUTEIs NPUMEHATH
CHUCTEMY XMMHYECKHX 3HAHUW JJISl YCTAHOBJIEHUSI B3aMMOCBSI3€ MEXKIY WU3YyYECHHBIM MaTEpHaIoM M
MIPH TIOJIYYEHUW HOBBIX 3HAHUH, a Tak)Ke B MPOLIECCE BBHITIOIHEHUS YUeOHBIX 3aJaHMii U MPHU padboTe ¢
HMCTOYHUKAMH XUMHUYECKON WH(MOPMAIUU, KOTOpast BKITIOYAET:

BOKHENIIME XMUMUYECKUE MOHATUA: XMMHYECKUM DJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
IIPOCTOE M CII0)KHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECh, OTHOCUTEIbHBIE aTOMHas U
MOJIEKYJISIpHAsE MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MOJSPHBIA O00BEM, OKCHUI,
KHCIIOTa, OCHOBaHHWE, COJb (CpelHsisd), XUMHUYECKass peaklus, peaklUud COEAUHEHUsS, pPEaKIHH
pa3NoKEHUs, PEaKIMH 3aMEIICHHs, peakuud OOMeHa, TerioBoi A(P(dEeKT peakmuu, 5K30- U
SHJOTEPMHUUYECKHE PEAKINH, PacTBOP, MaccoBass J0JII XHMHYECKOIO HIIEMEHTa B COCAUHEHUH,
MaccoBas JI0JIS M MMPOLEHTHAs KOHLIEHTpalus BELIECTBA B PACTBOPE, AP0 aTOMA, IIEKTPUUECKUN CIION
aToMa, aroMHas opOuTanb, paguyc aTOMa, BAJIEHTHOCTb, CTENEHb OKHCIIEHUS, XUMUYECKas CBS3b,
AJIEKTPOOTPULATEIIBHOCTh, TOJSPHAsi M HENOJsApHAas KOBAJICHTHAs CBA3b, MOHHAs  CBSA3b,
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METaJJIM4ecKasl  CBSI3b,  KpUCTa/IM4eckas pemieTka (aToMHas, HWOHHAs, MeTajindecKkas,
MOJICKYJISIpHAsi), HMOH, KaTHOH, aHWOH, OJIEKTPOJIUT M HE DJICKTPOJUT, ODIEKTPOJIUTHUCCKAsS
JUCCOLMAIUS, PEAKIIMM HOHHOTO OOMEHa, OKUCIIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIINH, OKHCIUTEb
¥ BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIIEHHUE, FIEKTPOJIN3, XUMUYECKOE PaBHOBECHE, OOpaTUMbIE
U HEoOpaTUMBbIE PEAKIMH, CKOPOCTh XMMHUYECKOW pPEaKIMH, KaTalau3aTop, MpeleibHO J0MycTUMAast
konuenrpauus (I11K), kopposust meTaiios, CIuiaBsl;

OCHOBOIIOJIAralolIue 3aKOHbl XMMHH: 3aKOH COXpaHeHHus Macchl, [lepumommueckuii 3akoH
J1. 1. MenneneeBa, 3aK0H MOCTOSHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJSpHAsl TEOPHsl, TEOPHs AJIEKTPOIUTUUECKON TUCCOLMAINY, a
TaKXKe TMPEJICTaBICHUs] O HAYYHBIX METOJaX II03HAHMS, B TOM YHCJIE SKCICPUMEHTAJIBHBIX U
TEOPETUUYECKUX METOJIaX UCCIIEeI0OBAaHUS BEIIECTB U U3YUCHUS XUMHUYECKUX PEaKIIHii;

NpEJCTAaBICHUE O MEPUOTUYECKON 3aBHCHUMOCTH CBOWCTB XHMHYECKHX 3JIEMEHTOB (paauyc
aToMa, 3JIEKTPOOTPUILIATEIBHOCTh), MPOCTHIX U CJIOXHBIX BEHIECTB OT IIOJIOKEHHUS JJIEMEHTOB B
[lepuonuueckoil cucteme (B MaylbIX NEpUOJaxX M TJIABHBIX MOATPYIIAX) U 3JICKTPOHHOTO CTPOCHUS
aToMa; yMeHHe OOBSCHATH CBA3b MOJIOKEHUs djeMeHTa B lleproanuyeckoil cUCTeMe C YHCIOBBIMU
XapaKTepUCTHKAMU CTPOSHHSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTAaB M 3apsij siipa, oOIee YHCiIo
ANIEKTPOHOB), PACIpPE/ICTICHUEM OJJIEKTPOHOB IO SHEPreTUYECKHMM YPOBHSIM aTOMOB IMEPBBIX TpeEX
MIEPUOJIOB, KaJUsl U KaJbIHA, KIACCU(DUIIUPOBATh XUMUYECKHIE DJIEMEHTHI C OTIOPOil Ha OINpeeICHUs
(bu3MYECKOro cMbIcia HU(POBBIX TaHHBIX NEPUOAUYECKON TaOIUIIbI;

yMEHHE KIacCHU(UIUPOBATh XWMHUYECKHE JIIEMEHTHI, HEOPraHWYECKHE BEIIECTBA |
XMMHUYECKHE PEaKIUU C OMOpOM Ha CXEeMbl; ONpEeAeNsiTh BaJeHTHOCTh M CTENEHb OKHUCIICHUS
XUMHAYECKHUX 3JIEMEHTOB, BUJl XUMUYECKOH CBSI3M M TUI KPUCTAIUTMYECKON CTPYKTYPHI B COETUHEHUSIX,
3apsi[i MOHA, XapaKTep Cpelbl B BOAHBIX PACTBOPax BEUIECTB (KUCIOT, OCHOBaHMil), OKUCIUTENb U
BOCCTAHOBUTEIb 110 AJITOPUTMY yUEOHBIX JIEHCTBUI;

YMEHHE XapaKTepU30BaTh C OMOPOM Ha cxeMy (PU3NYECKUE M XUMHUYECKHE CBOICTBA MPOCTHIX
BEMIECTB (KHUCIOPOMA, 030H, BOJIOPOI, rpaduT, aliMa3, KpeMHH, a30T, dhocdop, cepa, XI0p, HATPHIA,
Kalui, MarHui, KajlblUi, aJIOMHHHMA, >K€Ie30) U CIOKHBIX BEIIECTB, B TOM YHCII€ HUX BOJHBIX
pacTBOpoB (BOJa, aMMHaK, XJOPOBOJOPOJI, CEPOBOJIOPOA, OKCUABI M THIpOKcHIbl MeTamioB I - 1A
rpynmn, amomunus, meau (II), munka, xenesa (II u II), okcuasr yraepoxa (I ulV), kpemuus (IV),
azota u ¢ocdopa (Il u V), cepor (IV u VI), cepuucras, cepHas, a3otucras, a3zotHas, (pochopHas,
yrojibHas, KpeMHHUEBas KHUCIOTa M WX COJM); OMHCHIBATh C OMOPON Ha MJIaH U KIIIOYEBBIC CIIOBA;
YMEHHE MPOTHO3UPOBATh M XapaKTE€pHU30BaTh CBOWCTBA BEIECTB B 3aBHCHMOCTH OT MX COCTaBa U
CTPOCHUSI TIOCTIe TPEABAPUTEIHLHOTO aHAIN3a 1O/ PYKOBOJACTBOM TI€/arora, MpUMEHEHHE BEIIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTb NPOTEKAHUS XUMHUYECKUX IPEBpAILEHUI B pazIMUHBIX
YCIIOBHSIX, BIIMSIHME BEIIECTB W XHMHUYECKMX IIPOIIECCOB HA OPTaHM3M YEIOBEKa M OKPYKAIOUIYIO
IIPUPOJIHYIO CPELY;

YMEHHUE COCTAaBJIATH MO O0pasily, cCXeMme, alTOpUTMY YYEeOHBIX JEHCTBHHA MOJICKYISApHBIE U
MOHHBIE YPaBHEHHUS peakuuid (B TOM 4HCIe peakuuidi HMOHHOrO oOMeHa U OKHCIUTENIbHO-
BOCCTAHOBUTENIBHBIX  pEaKluil), WUIIOCTPUPYIOIINX  XUMHUYECKHE  CBOMCTBA  M3YYEHHBIX
KJIacCOB / TPYIIIT HEOPTraHWYECKUX BEIIECTB, a TAKXKE IMOATBEPIKIAFONINX TEHETUYECKYI0 B3aUMOCBSI3b
MEXTy HUMH,

YMEHHUE BBIUUCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEILIECTB, MacCOBYIO
JOJTF0 XUMHUYECKOTO DJIEMEHTa B COCAMHEHUH, MAacCOBYIO OO BEIIECTBA B PAacTBOPE, KOJIHMYECTBO
BEIIECTBA U €ro mMaccy, 00bEM Ira30B C OMOpoil Ha obue GopMyIbl; YMEHHE MPOBOAUTH PAaCcUeThl 1O
YpaBHEHHSIM XUMHUYECKIX PEaKIUi 1 HAXOAUTh KOJIMYECTBO BEUIECTBA, 00HEM U MAaCcCy PEarcHTOB WIIN
MPOAYKTOB PEAKIIMU C ONOPOM Ha o0pasell, alrOpUTM YUeOHBIX JeHCTBUI;

BJIaJICHNE OCHOBHBIMH METOAAMH HAyYHOTO TO3HaHWsA (HaOJIOIEeHWe, W3MEpeHHe,
HKCHEPUMEHT, MOJETUPOBAHKE) IMPH H3YUYEHUH BEIIECTB M XUMHMUYECKUX SBJICHUH C ONOpPOl Ha
AITOPUTM YUEOHBIX JIEHCTBHIA; YMeHHE c(hOpMyITUpOBaTh MPOOIEMY U MPEUIOKUTH MTyTH €€ PEeIICHHSI
C TIOMOIIBIO T€/1arora; 3HaHue OCHOB 0E30MacHOI PabOThl ¢ XMMHUECKUMH BEILIECTBAMU, XMMUYECKON
MOCY/I0H M JIa0OPaTOPHBIM 00OPYIOBAHHEM;
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HaJIMYue MPAKTUYECKUX HABBIKOB IUIAHUPOBAHMS U OCYIIECTBIICHUS CIEAYIOMNUX XUMUYECKUX
HKCHEPUMEHTOB TI0J] PYKOBOJACTBOM YUHUTENA C OOCYKIACHHEM IUIaHa pabOThl WM COCTaBJICHUEM
TaOJIUIIBL:

W3YYCHHUE U ONKcaHne GU3NUECKUX CBOWCTB BEIIECCTB;

03HAKOMJICHHE C PU3NYECKUMHU U XUMUYECKUMH SIBIICHUSMU;

OTIBITHI, WLTIOCTPUPYIOIIHNE MTPU3HAKY MPOTEKAHUS XUMUUYECKUX PEaKIINii;

U3y4eHHE CII0OCOO0B pa3ziesieHus: CMecei;

MOJIy4EeHUE KUCIIOPOJIa ¥ U3YUYEHHUE €T0 CBOWCTB;

MOJIy4YeHHUE BOJIOPO/Ia U U3YUYECHUE €r0 CBOMCTB;

MOJIy4YEeHHUE YTIIEKUCIIOTO ra3a U U3y4eHHUe ero CBONCTB;

MOJIyuYeHUE aMMHaKa 1 U3y4eHHE ero CBOICTB;

IPUTOTOBIICHHE PACTBOPOB C OMPEACICHHON MacCOBOH J10JIel paCTBOPEHHOTO BEIIECTBA;

HCCJIEIOBAaHKE U ONKMCAHUE CBOMCTB HEOPTraHMUECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

MPUMEHEHUE WHIWKATOPOB (JTaKMyca, MeTWIOpaHxka u (eHondranenHa) Ui OnpeneicHus
XapakTepa cpe/ibl B pacTBOPax KUCIOT U LIEI0YEHH;

W3YYCHHUE B3aUMOJICHCTBUS KHCIOT C METaUlaMH, OKCHUIAMH METaJUIOB, PACTBOPHMBIMH U
HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIH;

uccieoBanre aM()OTEPHBIX CBONCTB THAPOKCHIOB aTIOMUHUS U IIMHKA;

pelieHne HKCIEpPUMEHTANbHBIX 3afad 1o TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COCIUHCHHI;

pelieHne SKCIEPUMEHTATbHBIX 33/1a4 10 TeMe «IJIEKTPOIUTUYECKAs AUCCOLUALIH,;

pelIeHHe YKCIIEPUMEHTATBHBIX 3a1a4 10 TeMe «BakHelre HeMeTaJTbl U UX COSTUHEHUS,

pelleHre SKCIePUMEHTANbHBIX 3a/1a4 10 TeMe «Ba)xHelIre MeTaibl ¥ X COSTUHEHUS,;

XUMHUYECKHE JKCIEPUMEHTHI, WLTIOCTPUPYIOIINE TMPU3HAKK MPOTEKAHUS PEaKIHid HOHHOTO
oOMeHa;

KaueCTBCHHBIC PEaKIIMH Ha MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaxX WOHBI: XJIOPHJI-, OPOMHUI-,
uonua-, cynbdar-, gocdar-, kapooHAT-, CHUIMKAT-aHUOHBI, THIPOKCHUI-MOHBI, KaTHOHBI aMMOHUSI,
MarHusi, Kajablus, alFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), HUHKA;

YMEHHE TPEACTaBIATh PE3yNbTaThl JKCIepuMeHTa B (OpMe BBIBOJOB, IOKA3aTENbCTB,
rpadUKOB U TAOIUI] ¥ BBISBIISATH IMIHUPUIECKUE 3aKOHOMEPHOCTH;

BIIQJICHUE TIpaBUJIaMU OE€30MaCHOT0 OOpalleHus C BEIIeCTBAaMH, HCIOJb3YEMbIMH B
MOBCETHEBHON KU3HU, a TaKXKe TMpaBWIaMU TIOBEACHHUS B LEIIX COEpexeHHs 3I0pOBbS U
OKpY>Kalollel MpUpOJHON Cpeibl; TOHMMaHUE Bpesa (OMMacHOCTH) BO3ICUCTBUS HA KUBBIE OPTaHU3MBbI
OTpeIeNICHHBIX BEIECTB, a TakKKe CIOCOOOB YMEHbBIIEHUS M MPEIOTBPALICHHUS WX BPEIHOTO
BO3/ICHCTBUS; TOHMMAaHUE 3HAUYSHHSI )KUPOB, OCIIKOB, YTIICBOJIOB Uil OPTaHU3Ma YeIOBEKa;

BJIQJICHHE OCHOBAMH XUMHYECKOW TPaMOTHOCTH, BKJIIOYAIOMIEH YyMEHUE TPaBUIBHO
MCIIOJIb30BaTh M3yUCHHBIC BEIIECTBA U MAaTEPHUAIBI (B TOM YHUCIIC, MUHEPAIbHBIC yI0OPCHHS, METAIUIBI
Y CIUIaBBI, POJAYKTHI MEPepadOTKH MPUPOTHBIX UCTOYHUKOB YTIEBOIOPOAOB (YIS, IPUPOTHOTO Ta3a,
He(TH) B OBITY, CETbCKOM XO3SICTBE, HA MPOM3BOJICTBE; YMEHHUE MPUBOJAUTH MPUMEPHI MPABHUIHHOTO
WCIOJIb30BaHUS N3YYCHHBIX BEIIECTB U MaTEPHUAIIOB;

YMEHHE yCTaHABIUBATh CBSI3W MEXKIY pealbHO HAOII0JaeMBIMH XUMHUYCCKUMU SBIICHUSIMU H
MpoLeccaMu, MPOUCXOAAIIUMHI B MAKPO- U MUKPOMHUPE, OOBICHITH MPUIHHBI MHOTOOOPAa3Hsl BEIIECTB;
YMEHHME WHTETPUPOBATh XUMHUCCKHUE 3HAHUS CO 3HAHHUSMH JPYTHX YYCOHBIX MPEIMETOB C IOMOIIBIO
nearora;

npeAcTaBieHre O cdepax NpodecCHOHATBEHON NeATeTbHOCTH, CBSI3aHHBIX C XUMHEH W
COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha JOCTIKEHUSX XUMHUUYECKON HAYKH; HATMYUE OMBITA
paboOThI ¢ pPa3IMYHBIMA UCTOYHUKAMU WH(POPMAIUU 10 XMUMHH (HAyIHO-TIOMYJISpHAS JTUTEpaTypa,
CIIOBapH, CIPaBOYHHUKHU, HHTEPHET-PECYPCHI) C OMOPO Ha alrOPUTM: YMEHHE OOBEKTHBHO OILIEHHUBATH
WH(OPMAIIHIO O BEIIECTBAX, X MPEBPAIICHUIX H TPAKTUICCKOM TPHUMECHECHHUH.
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TpeboBanusi K TNpPEIMETHBIM pe3yJlbTaTaM OCBOCHHS Y4YeOHOro mpenMera «XUMHS»,
pacmpesieieHHbIC TT0 To/1aM 00 ydeHUs

Pe3synbrarel mo rogam GopMynupyrOTCS MO MNPUHIUIY J00aBICHUS HOBBIX PE3yJIbTAaTOB OT
roja K TOJy, YK€ Ha3BaHHbIE B NPEAbLAYIIMX TOJaxX MO3UIUH, KaK NPaBWIO, JOCIOBHO HE
MOBTOPSIFOTCS, HO YYUTBHIBAIOTCS (pe3yJbTaThl OYEPEJHOrO0 ToAa IO YMOJYAHUIO BKIIOYAIOT
pe3yabTaThl MPEABIIYIIUX JIET).

8 KITACC

PacCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUN JIEMEHT,
MIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOJHOPOJAHAS), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHasi M MOJIEKYJISIpHAsl Macca, KOJWYECTBO BEIlEeCTBa, MOJb, MOJSpHas macca,
MaccoBasl JOJIi XHMHYECKOTO JJIEMEHTa B COCAMHEHHUU, MOJISIPHBI 0O0BEM, OKCHUI, KHUCIOTa,
OCHOBAaHHUE, COJb, *IIEKTPOOTPHUIATEIBHOCTH, CTENEHb OKHUCJICHHUS, XHUMHUYECKas peakius,
KJaccupUKalusg peaklUMid: peaklUH COCOUHEHMs, DPEaKIHH pPAa3JIoKEeHUs, pPeaKUUd 3aMeIIeHUs,
peakiuu oOMeHa, 9K30- U IHIOTEPMHUYECKHE pPEaKlnu; *TerioBor 3 (HeKT peaknuu™; sapo aToMma,
ANEKTPOHHBIA CIIOM aToma, aTroMHas OpOuUTaib, pajdyc aToMa, XUMHUYECKas CBS3b, MOJSpHAs U
HETOJISIpHAsl KOBAJCHTHasl CBsA3b, MOHHAs CBs3b, MOH, KAaTHOH, aHWUOH, PAcTBOpP, MAaccoBas JIOJIst
BellecTBa (MIPOLIEHTHAS KOHIICHTPAIHs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATHH (CM. 1. 1) U MPUMEHATH 3TH
MOHSATHUSA [IPU ONKMCAHUY BEIIECTB U UX MPEBPAICHUMN;

MCIIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJISl COCTaBJICHUsSI (POPMYJI BEIIECTB, MOJICKYJISIPHBIX
ypaBHEHUN XUMHUYECKUX peaKLUid, 2IEKTPOHHOTO OanaHca;

OTIPE/ICIIATh BaJICHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCIMHEHUSX; CTCIICHb OKHCIICHHS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX C OTMOPOM HA ONMpeAeNCHHs, B TOM YUCJEe CTPYKTYPHUPOBAHHBIE;
MIPUHAIICKHOCTh BEHIECTB K OMPEACIEHHOMY KJIACCYy COCIMHEHUH 1Mo (Gopmyrnam; BHI XUMHUYCCKOU
CBsI3M (KOBaJCHTHAs U MOHHAS) B HEOPIraHUYECKUX COCTMHEHUSAX;

UMEThb TMPEACTABICHUE O CHUCTEME XUMHYECKUX 3HAHUW, yMETh C IOMOIIBIO YUUTENs
MPUMEHATh CHCTEMY XUMUYECKHX 3HAHWM, I YCTAaHOBJICHMS B3aHMMOCBSI3M MEXIY H3YYEHHBIM
MaTepuajioM U TPHU TOJYYCHHH HOBBIX 3HAHMM, a TakKe MpU paboTe ¢ UCTOYHUKAMH XUMHUUYECKOU
uHpopmanuu. OpuEeHTHPOBATHCS B MOHATHIX M OMEPUPOBATH UMHU Ha 0A30BOM YpPOBHE, MPUMEHSTH
MIPU BBITIOJIHEHUH YYEOHBIX 3aJIaHUN W PEUICHUU PACUETHBIX 3a]lad C OMOPOM Ha aJITOPUTM YUEOHBIX
JNEUCTBUM W3YyYEHHBIE 3aKOHBI M TEOPUU: 3aKOH COXpaHeHus Maccswl, Ilepuomnueckuit 3akon J[.U.
MenneneeBa, *3akOH TIOCTOSHCTBA COCTaBa™, 3aKkOH ABOTajpo; aTOMHO-MOJIEKYJSipHAsi TEOPHS.
CooTHOCUTH 0003HAa4YEHHS, KOTOpble MMetoTcs B Tabmuie «llepuoanueckas cucteMa XUMHYECKHX
anemeHToB J[. 1. MeHnneneeBa» ¢ 4YMCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHSI ATOMOB XHMHMYECKHX
AJIIEMEHTOB (COCTaB W 3apsij sipa, o0llee YUCIIO AIIEKTPOHOB U paclpesielieHne UX MO AJIEKTPOHHBIM
CJIOSIM);

KJIaCCU(PUIIUPOBATHXUMHUYECKUE SJIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA; XUMHUUECKHUE PEeaKIINU
(0 YMCIIy M COCTaBY Y4YacCTBYIOIIMX B PEAKIIMU BEHIECTB, MO TEIUIOBOMY 3D (DEKTy, M0 M3MEHEHUIO
CTENEHU OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB) C OTMIOPOIl HA CXEMBI;

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIHE XMMHYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKJAasi ONUCAHUE MPUMEPAMH MOJIEKYISPHBIX YpPAaBHEHHH COOTBETCTBYIOIIUX XHUMHUYECKUX
peaKuii ¢ OMOPOil HA CXEMBI;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOCHMS; BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX TMPEBpAIICHUH B PaA3IMYHBIX YCIOBUSAX TOCIE MPEIBAPUTEIHLHOTO
OOCYXKIEHHS C MeJarorom;

BBIYHCIIATh OTHOCUTEJBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIO
XUMHYECKOTO AJIEMEHTa 1o opMyJie COeTUHEHHsI; MACCOBYIO JIOJIO BEIIIECTBA B PACTBOPE; MPOBOIUTH
pacy€TsI IO YPAaBHEHHUIO XMMHYECKOM PEaKIIMK C OITOPOX Ha alITOPUTM;

MPUMEHSATH OCHOBHBIE ONEPAllMU MBICIIMTENIbHON JeSTENbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00001IeHNe, cucTeMaTu3anus, KiacCu(UKaIus, BhISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — IS
M3y4YeHUs CBOMCTB BELIECTB M XMMHYECKUX PEAKIIMil; €CTEeCTBEHHO-HAYYHbIE METOAbl MO3HAHUS —
HaOIOJIeHWEe, W3MEpEHHe, MOJACIUPOBAaHUE, OHKCICPUMEHT *(peaslbHBIW W MBICICHHBIN)* TI01
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PYKOBOJICTBOM IIE€IArora;

CJIEZIOBATh MPaBUIIaM IOJIb30BaHUS XUMUYECKON TIOCYI0M 1 1ab0opaTopHbIM 000pyI0OBaHUEM, a
TaKke MpaBWJIaM OOpalIeHHsl C BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSMH IO BBIIIOJTHEHHIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO MOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOAOPOAA
U KHCJIOPOJa), TPHUTOTOBICHUIO PACTBOPOB C ONPEAEIEHHONH MaccOBOW J10Jied PacTBOPEHHOTO
BCIICCTBA, IINIAHUPOBATL W MPOBOJUTHL XMMHUYCCKUC OSKCICPUMCHTHI IO PACIIO3HABAHUIO PACTBOPOB
IeToYeil M KHCIOT C IOMOIIBI0 HMHIMKATOPOB (JIaKMYC, (eHon(TaienH, METHJIOpPaHX H 1p.),
MMOATBCPIKAAIOIINX Ka4eCTBEHHBIN COCTaB HCOPraHNYCCKUX BCIICCTB (Ka‘-IGCTBeHHBIe pCaknuu Ha
MOHBI) IT0]T PyKOBOACTBOM ITI€Jarora.

9 KITACC

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX ITOHATUN: XUMUYECKUI JJIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTHOH, aHMOH, IPOCTOE BELIECTBO, CJI0KHOE BELIECTBO, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTD, CTEINIEHb OKUCIIEHUS, XUMUYECKash peakiysl, XUMUUECKasi CBA3b, *TEIIOBON
3pdeKT  peakuuH,MONIb*,  MOJSPHBIA  00BEM,  pPACTBOP;JCKTPOJIUTBHI,  HEIIEKTPOJIHTHI,
UIEKTPOJIUTUYECKAs JUCCOLMAIMsl, PEaKUUd HOHHOro oOMeHa, KaTaJu3aTop, *XHMHYECKOe
paBHOBecHE, OOpaTUMble U HEOOpATHMBbIE PEAKLUU™, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIUH,
OKHCIIUTEb, BOCCTAHOBHUTEJb, OKUCIEHHE M BOCCTAHOBJIEHHE, AJUIOTPOMNHUS, aM(POTEPHOCTb,
XUMHUECKas CBSA3b (KOBaJEHTHAs, MOHHAs, METAJUINYECKas), KPUCTAIIMYECKAsl PeIIETKa, *KOppO3Hs
METAJUIOB, CIUIABbI; CKOPOCTh XUMHUYECKOM peakuuu™, npeaenbHo pomycruMas koHuentpauus (IIJIK)
BELIECTBA;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX HMOHATHH (CM. M. 1) U IPUMEHATHh 3TH
MIOHSTHS TIPU ONMCAHUM BELLIECTB U UX IIPEBPAILCHUI;

UCIOJIb30BaTh 3HAKU M CHUMBOJIBI JUIsl (PUKCAllMU pe3yIbTaTOB HaOIIOAEHUH, COCTAaBICHMS
(hOpMyII BEIIECTB U yPAaBHEHUH XUMHUYSCKUX PEAKIIHA, 3aIICH JAHHBIX yCIOBHIA 3a1a4. Mcnonp30BaTh
obo3HaueHus, umeromuecs B Ilepuoanyeckoil cucremMe W TaOJIMIE PACTBOPUMOCTH KHCIOT,
OCHOBAaHMH U COJIEH B BOJE /IS BBIIIOJIHEHMS 3aJaHUM.

ONpEAEIATh BAJICHTHOCTb W CTENEHb OKHCIEHUS XUMHUYECKHX JJIEMEHTOB B COEIUHEHHSX
Pa3IMYHOTO COCTaBa; MPUHAJIEKHOCTh BELIECTB K OMPEEIEHHOMY KJIaccy COeJMHEHHM ¢ omopoil Ha
OIpeJIeJIeHUs,, B TOM YHCIIe CTPYKTYpUpPOBAHHbIE;, BUJbl XUMHUYECKON CBSA3M (KOBaJEHTHAas, MOHHas,
MeTaJIJINYecKasi) B HEOPraHMYECKUX COEAMHEHUSX; 3aps] MOHA MO XMMHUYECKOW (opMmylie; XapakTep
cpeabl B BOAHBIX PAacTBOpaxX KUCIOT W INENOYed, *TUN KPUCTAJUIMYECKOM PEeIIETKH KOHKPETHOTO
BelecTsa’™;

packpbsiBaTh cmbicn [lepumonmueckoro 3akona J[.M. MeHnneneeBa M JI€MOHCTPUPOBATH €r0
MIOHMMAaHHE: *ONMUCHIBATH M XapakTepu3oBaTh™ TalOianuHyto ¢opMmy Ilepuonnueckoil cucremsl
XMMHUYECKHX 3JIEMEHTOB: paszinuyaTh MOHATUS «JIaBHas moArpynna (A-rpynma)» u «1mobodHas
noarpynna (b-rpynmna)», Manble U OOJbIIME MEPUOIBI; *COOTHOCUTH* 0003HAUEHHUS, KOTOpHIE
UMEIOTCS B MEPUOJMYECKON Tabiuie, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj A1pa, OOIlee YMUCIO AIEKTPOHOB U pacHpelesIeHne UX IO
JIEKTPOHHBIM CJI0AIM); *OOBICHATH* OOIIMEe 3aKOHOMEPHOCTH B HW3MEHEHMM CBOMCTB XMMHUYECKUX
AJIEMEHTOB U MX COEIMHEHUH B MpeJesiax MajiblX NEPUOJ0B U TJIaBHBIX MOATPYIH € YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE 3JIEMEHThI; HEOPraHMUECKHUE BELIECTBA; XUMUYECKUE PEAKIINU
(Mo yMcay M COCTaBy y4YacTBYIOIIMX B PEAaKLMHU BELIECTB, N0 TEINIOBOMY 3((eKTy, M0 U3MEHEHUIO
CTETEeHeN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB) C OMOPOil Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOLIMEe U chenuduueckrue XWMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEp)KIasi OMHMCAHME MPUMEPAMU MOJEKYJISPHBIX UM HOHHBIX YpaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C OIIOPOH Ha CXEMBI;

COCTaBJISITh YPABHEHHUS JIEKTPOIUTHUECKOHN JUCCOLMALMN KUCIIOT, LIeJIoUel U COJeil; OHbIe
U COKpaII€HHBIE YpAaBHEHMs peaKkIUil HOHHOrOo OoOMEHa; YpaBHEHUS pPEaKLUMH, MOATBEPKIAIOIMINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3M MEX]y BEILIECTBAMHU PA3IUYHBIX KJIACCOB;

pacKpblBaTh  CYLIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUH  IOCPENCTBOM
COCTaBJICHHSI AJIEKTPOHHOTO OajlaHCca ATUX peakiuii;
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IPOTHO3MPOBATECBOMCTBA BEHIECTB B 3aBUCHMOCTH OT HX CTPOEHHS; BO3MOXKHOCTH
MPOTEKaHU XMMUYECKHUX MPEBPAIICHUH 1TOCIIE PEABAPUTEIHHOTO 00CYKICHHS C TIEIaroroM;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB; MAacCOBYIO JIOJIIO
XMMHYECKOT0 3JIEMEHTa M0 (hopMyJie COSIMHEHNUS; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; IPOBOJUTH
pacy€Th 0 YPaBHEHUIO XUMHYECKOH PEAKIIUH C OTIOPOH Ha alrOpUTM;

CJIeI0OBAThIIPABIIIAM TOJIb30BaHUS XMMUYECKOH MOCYI0H U 1a00paTOpHBIM 000PYIOBAHUEM, A
TaKke MpaBWJIaM OOpaleHusl C BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKLUHUSMH IO BBIIOJIHEHHIO
71a00paTOPHBIX XUMHUECKUX OIBITOB IO MOJIYyYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
Y YTJIIEKHUCIIOTO Ta3a);

NPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAadeCTBEHHBI COCTaB pPAa3lIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM ITYTEM XJIOPHI- OPOMUII-, HOIUA-, KapOoHaT-, Gpocdar-, cuiImkar-, cyabdar-,
THJIPOKCUI-UOHBI, KATUOHBI aMMOHHSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB;

IPUMEHSITh OCHOBHBIE OTIEPALIUU MBICIUTEIBHON NESITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
0000111IeHHe, CHCTEMAaTHU3alHIO, BEISIBIICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3el — ISl H3y4EHHs CBOMCTB
BEIIIECTB U XUMHUYECKUX PEAKINil; €CTECTBEHHO-HAYYHBIE METOBI TO3HAHUS — HAOIOACHUE, H3MEPEHHE,
MOJIEIIMPOBAHKE, IKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ).
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TEMATHUYECKOE INIAHUPOBAHUE

Temarnyeckoe MJIaHUPOBAHHE U KOJIWYECTBO YACOB, OTBOJAMMBIX Ha OCBOCHHE KaXKJOW TeMbI Y4eOHOro mnpeamera «XUMUsS» aaalnTHPOBAHHOM
OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 00I1Iero o0pa3oBaHMs 00yUaroluXcs ¢ 3a/1ePKKOH ICUXUYECKOTO pa3BUTHS, B LIEJIOM COBIAal0T
C COOTBETCTBYIOIIUM pa3iesioM paboueil mporpammbl ydyeOHOro mpeamera «XUMHs» OCHOBHOW 00pa30BaTelbHOM MPOrpaMMbl OCHOBHOTO OOIIETo
obpazoBanus. [Tpu sTom Opranu3zanys BnpaBe caMa BHOCUTh U3MEHEHUS B COZIEpP)KaHUE U paclipe/iesieHle yueOHOro Marepuaia o rogam o0ydeHus, B
MOCIIEIOBATEIbHOCTh M3YYEHUSI TEM M KOJIMYECTBO YacOB HAa OCBOCHHME KAKIOW TEMBI, ONpEACICHHE OPraHU3allMOHHBIX (OpM OOydeHHsS W T.II.
OO00CHOBaHHOCTh JTaHHBIX M3MEHEHUI ompenensercss BbIOpaHHbIM 0oOpa3oBarenbHO opranuzaunueil YMK, nHauBuayaabHbIMU NCUXO(QU3MUECKUMU
0COOEHHOCTSIMU KOHKpETHBIX oOy4aromuxcs ¢ 3I1P, crenenpio 0CBOGHHOCTH UMM y4EOHBIX TeM, PEKOMEHIAIMSIMU 110 0TOOPY M aJanTalid y4eOHOTO
Marepuaia 1o XMMHH, pecTaBieHHbIMU B [losicHUTEeNbHOMN 3ammcKe.

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 u B HEmemt0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPEMsI)
[TpumepHbIC TeMBI, OcHOBHOE coJiep)KaHuE OCHOBHBIE BUJIBI ICITCITLHOCTH
PaCKpPBIBAIOIIUE TaHHBIH oOyJaromuxcs

pasJielt IporpamMMel,
¥ KOJIMYECTBO YacoB,
OTBOJUMOC Ha UX
U3y4deHUE

Paznen 1.IlepBonavanbHbie xumuueckue moHATH(20 u)



21

Tema 1. Xumusg —
Ba)kHas1 00J1aCTh
€CTECTBO3HAHUS U
IIPAKTUYECKOU

[Ipeamer xumun.* Poias XUMHM B )KH3HU YEJIOBEKa.
XuMusl B cucTeMe HayK. MeTo/1bl TO3HAHUS B
XAMUH.*

Tema u BemecrBa. Pu3ndecKrue CBONCTBA BEIISCTB.

PackpbIBaTh CMBICII M3y4aeMbIX TOHATHH C TOMOLIBIO IIEAArora.

PackpsiBaTh posib XUMHHM B IPUPOJIE U KU3HU YEIIOBEKA, €€ CBA3b
C IpYTUMH HAYKaAMH.

Pa3nuuark yucThle BElecTBa U CMECH; OJTHOPOIHBIEC U

JACATCIIBHOCTH YCJIOBCKA

(5 1)

ArperaTHoe cocTOsiHUE BellecTB. Yuctole
BelecTBa U cmecu. CriocoObl pa3ieNieHus CMECceH.
dusnueckue U XuMudeckue sBienus. [IpusHaku u
YCJI0BUA NPOTCKAHUA XUMHUYCCKUX peaKHHﬁ.
3HaKOMCTBO C IIpaBUIaMU OE€30IIACHOCTH U
npuémamu paboThl B XUMUYECKOH JIAOOPaTOPUH.

JlemoHcTpamuu

1. JTabopaTopHOoe 0OopyaOBaHuE.

2. PaznuyHble BUABI XUMUYECKOM MOCY/IBI.

3. O0Opa3ibl BEIIeCTB.

4. CniocoOnbI pazzeneHus cMeceit (priibTpoBaHue,
BEITIAPUBAHUE, JUCTUIUIALNS, XpoMaTorpadus).
JIaGoparopHble U IpakTHUYECKUe padboThI
JlaGopaTopHBIE OTIBITHI:

Onwucanme HpU3NYECKUX CBOMCTB BEILIECTB.
Paznenenne cmecu ¢ MOMOIIBIO MarHUTa.
[IpakTudeckue pabOTHI:

No 1. JTabopaTopHoe 000pyI0BaHNE U TTPHEMBI
pabotsl ¢ HUM. [IpaBuia 6e3omacHoi paboThI B
XUMHUYECKOH J1abopaTOpHH.

Ne 2. Ouncrka 3arpsi3HeHHON MOBApEHHOM cou

HEOJITHOPOJHBIE CMECH;

Paznuuath Qu3nueckue U XMUMUYECKHE SBJICHUS C OTIOPOil Ha
OIPECIICHUS.

OnpenensTb NPpU3HAKU XMMHUECKUX PEAKLIUN U YCIOBUS UX
IIPOTEKaHUS.

CrnenoBath npaBuiaM MOJb30BaHUS XUMUUYECKOH OCY10M U
1a00paTOpHBIM 000PYIOBaHHUEM, A TAKKE IPAaBUIAM
oOpallleHUsl ¢ XUMUYECKUMU BEIle-CTBAMU B COOTBETCTBHUHU C
MHCTPYKLHUSMHU 110 BBIIIOJHEHUIO IPAKTUYECKUX paboT MoJ
KOHTpPOJIEM I1€J1arora.

IInanupoBaTh ¥ MPOBOJUTH XUMUYECKHI SKCIIEPUMEHT I10
M3YYEHHIO U OTIMCAHUIO (PU3MUECKIX CBOWCTB BEIIECTB,
CHoco0OB pa3/ieleHHsl CMecel BEIECTB M0l PYKOBOJCTBOM
nejarora ¢ 00CyX/IeHUeM IJ1aHa PaboThI.

Hcnonb30BaTh Npu BHITOJHEHUN YYEOHBIX 3a/laHUM U B
IIPOLIECCE UCCIIEN0BATENBCKOM AESITENBHOCTH HAYYHO-
MONYJIAPHYIO JINTEPATYPY XUMUYECKOTO COEpKAHUA,
CIIpaBOYHBIE MaTepHalbl, pecypcsl IHTepHETa ox
PYKOBOJCTBOM II€1arora.

BeicTpanBath pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoil Ha MH(OpMaIHUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepHaloB, FPAMOTHO UCIOJIb30BaTh U3Y4EHHBIN
MOHATUMHBIN anmnapar Kypca XuMuu



Tema 2. BemiectBa
Y XMMUYECKUE PEaKIINU

(15 q)
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ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE DJIEMEHTHI.
3HaKky (CHMBOJIbI) XUMUYECKUX JIEMEHTOB.
[IpocTeie u cinoxHbIC BelecTBa. ATOMHO-
MOJIEKYJIIPHOE yUEHUE.

Xumuueckast hopmyiia. BaJeHTHOCTh aTOMOB
XAMHAYCCKHX JIEMCHTOB. *3aK0H ITIOCTOSHCTBA
cocTaBa BellecTB.* OTHOCUTEILHAS aTOMHAas Macca.
OTtHocuTenbHast MOJIEKyJIsipHas Macca. MaccoBas
JIOJII XMMHUYECKOT'0 JIEMEHTA B COCIMHEHUH.
du3nyuecKkue U XUMHUUICCKHUE SIBIICHHUS. XUMUYECKast
peakuus. [Ipu3Haku U yciaoBusi npoTeKaHUS
XMMHYECKUX PEAKIUi. XUMUYECKUE YPABHEHUS.
THUnbl XUMHYECKUX peaKIni (COSIMHECHHUS,
pa3IoKeHus, 3aMEIICHUSI, OOMEHA).

3aKOH COXpaHEHUS MacChl BEILIECTB.

*M. B. JIoMOHOCOB — yUY€HBIN-3HIIUKIIONEIUCT. ™

JlemoHCTpanuu

duznyeckue sIBICHUA (pacTUpaHue caxapa B
CTYTIKE, KUTICHUE W KOHJICHCAIIUsI BOJIBI U T. 1I.).
XuMudeckue siBlIeHus (TOpeHue CBeYH,
pa3JioKEeHHUE caxapa, B3aMMOAECHCTBUE CEPHOM
KHCIIOTHI C XJIOPUJIOM Oapusl,

paznoxenune ruapokcuna meau(ll),
B3alMO/JICVICTBHE JKeJIe3a C CEpOM, B3aUMOJEHCTBUE
xkenesa ¢ pactBopom conu meau(1l)).

OnbIT, WUTIOCTPUPYIOLIUNA 3aKOH COXpPaHEHUs
MAaccCHI.

JIaGoparopHble U TpaKTHIECKHe PabOThI
JlaGopaTOpHBIE OTIBITHI:

[Tpumeps! pusndeckux sBICHUI (TIIaBICHNE
BOCKa, TassHHUE JIbJIA).

[TpuMepbl XUMUYECKHX SBICHHH (TPOKATUBAHUE
MEHOU TTPOBOJIOKH, B3aNMOJICHCTBHE MeJTa C

[IpuMeHsTh ecTeCTBEHHO-HAYyYHbIE METO/IbI TIO3HAHUS (B TOM
qucie HabIoAeHNe, MOICITMPOBAHUE, SKCIICPUMEHT)

Y OCHOBHBIE OII€paIliy MBICIUTEIbHOMN AESITEIIbHOCTH
(cpaBHEHUe, KIaccu(pUKALNA) 7151 U3YYEHUS BEIIECTB U
XUMHUYECKUX PEAKLUI C OMOPOM HAa AITOPUTM MM CXEMY.

PackpbiBaTh CMBICH U3y4aeMbIX TOHATHI U 3aKOHOB U
MIPUMEHSATDH 3TU NOHATHUS IIPU ONMCAHUU CBOKCTB BEIIECTB U UX
MPEBPALLECHUI C ONIOPOM HA IUIAH U KJIIOUEBBIE CJIOBA.

Paznuuath Qusnueckue u XMMUYECKHE SIBICHUS, OOBICHATD UX
CYLIHOCTb C TOUYKH 3PEHUSI aTOMHO-MOJIEKYJIIPHOT'O YYEHHUS C
OIOpPOH Ha OINPEIEIICHHS U CXEMBI.

OnpenensiTb NPU3HAKU XMMUUECKUX PEAKIIMM, YCIOBUS X
MIPOTEKAHUS.

OOBSICHATH CYITHOCTD (PU3UIECKUX U XUMUYCCKUX SIBIICHUH C
TOYKHU 3PEHHUS ATOMHO-MOJIEKYJISIPHOTO YYEHUS C
MCII0JIb30BAaHNUEM BU3YaJIbHOM OIOPBI.

KnaccudunupoBars XuMuueckue peakiuu (1o YUCIy U COCTaBY
pearupyromux 1 00pa3yrouxcs BEIIECTB) C OMOPON Ha
CXEMBI.

CocraBnarh popmyibl OMHAPHBIX BEIIECTB MO BAJIEHTHOCTU U
OTpeNIeNATh BAIEHTHOCTH 110 (pOpMyJiaM BEILECTB € OMOPOH Ha
QJITOPUTM Y4EOHBIX JEHCTBUIM.

PaccraBisaTh k09 PUIHEHTHI B YpaBHEHUSIX XUMHUECKUX
peaxiuii ¢ onopoi Ha aIropuTM Y4eOHBIX JEHCTBUIMA.

CrnenoBarb mpaBuiaM MOJ30BaHUsI XMMHUUECKOHN MOCYI0M U
1abopaToOpHBIM 000PYIOBAaHUEM, a TAKXKE TPaBUIIaM O0paIleHuUs
C BEILLIECTBAMHU B COOTBETCTBUH C MHCTPYKLUSAMH I10
BBINOJIHEHUIO JJAOOPATOPHBIX XUMHUECKUX OTBITOB MO/
KOHTPOJIEM II€1arora.

Hcnonb30Bath mpH BHINOTHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATENBHOCTH
HAYYHO-TIONYJISIPHYIO JIUTEPATypy XUMHUECKOTO COJIEpKaHMS,
CIIpaBOYHbBIE MaTepUaibl, pecypcbl IHTepHETa 110oA
PYKOBOJICTBOM TI€/1arora.



Tema 3. Boznyx.
Kucnopoa. ITousitie 00
OKCHIOax

(54)
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KHCJIOTOM).
Mogenu aToMOB U MOJIEKYJT

[IpakTrueckas padota Ne3 [IpuzHaku mpoTeKaHus
XMMHYECKUX PEAKIUI

Breruncnenus

— OTHOCUTEIBHOU MOJIEKYJIAPHON MacChl
BEILIECTB;

— MAacCOBOM JI0JIM XUMHUYECKOTO 3JIEMEHTA 110
dbopMyIe coeTuHEHUS.

BeicTpanBath pa3BEpHyThIE IUCEMEHHBIE U YCTHBIE OTBETHI C
OTopoil Ha HH(pOPMAIUIO U3 YUeOHHKA U CIIPABOYHBIX
MaTEepUajIOB, IPAMOTHO UCIIOIb30BaTh N3y4EHHBIN
MIOHATUIHBIN anmnapar Kypca XuMuu

Paznen 2. Baxueilinme npencraButen Heopranndeckux Bemects (30 u)

Boznyx — cmech razos. Coctas Bo3ayxa.
Kucnopoa — snemeHT u npocroe Belle-

ctBO. O30H — *aII0TpONHAS MOTUPHUKAIHS
Kuciopoaa.* HaxoxaeHue Kuciopoa B IpUpoIE,
¢bu3nvecKkre 1 XUMHUECKUE CBOMCTBA (PeaKIiu
OKHCJICHUS, TOpeHHe). Y CI0BUS BO3HUKHOBEHUS U
npekpaieHus ropeans. [lonsTie 06 oxcumax.
*CnocoObl OTYYEeHHUsI KUCIIOPO/ia B TaOOpaTOpHH
U TIpoMbIIeHHOCTH. * [IpruMeHenne Kuciopoa.
KpyroBopot kuciaoposaa B Ipupoze.

*TernoBoi 23 PEeKT XUMUIECKOI peakIuu,
MOHATHE O TEPMOXUMUYECKOM YpaBHEHHUH, IK30™-
Y DHJIOTEPMUYECKHUX PEaKIUsIX.

*TonnuBo (HedTh, yroib U MeTaH). 3arps3HeHUe
BO3/yXa, CIIOCOOBI €T0 MPEI0TBPAIICHHS.
Ycunenue napHUKoBOro 3 dexra, pazpylieHue
030HOBOT'O CJIOSL.™

JlemoHCTpannu

BsaumoneiictBue docdopa, cepsl 1 xenesa ¢
KHCIIOPOAOM (BO3MOKHO MCTIOIH30BAHUE
BHJICOOTIBITOB).

Omnpenernenne coaep kaHusi KUCIOPOIa B BO3IIyXe.

PackpbpIBaTh CMBICIT U3Y4aeMBIX TIOHSATHIA U IPUMEHSATH 3TH
HOHSTHS TIPU OTIMCAaHUU CBOMCTB BELIECTB U MX IPEBPAICHUH C
MCTIOJIH30BAHUEM OTIOPHBIX CJIOB H KITHIIIE.

XapaxTepu30BaTh (ONHMCHIBATH)C OMOPOH HA IJIaH, CXEMY,
KpaTKyIO 3aIHCh
COCTaB BO31lyXa, GU3MUECKHE M XH-MHYECKHE CBOMCTBA
KHCJIOPO/Ia, CIIOCOOBI €To MOyYeHHUsI, IPUMEHEHUE U 3HAYCHHE
B IIPUPOJIE U JKU3HU YEJIOBEKa.

CpaBHHMBAThH pEeaKIIUU TOPEHHUS U MEIJICHHOTO OKHCIICHHS C
IpeBapUTEIbHBIM 00CYX/IEHUEM [TapaMeTPOB CPAaBHEHUSI.

Cobupats npubOpHI ISl MOIYUYEHUS KUCI0pOo/ia (BBITECHEHUEM
BOJIBI M BO3/1yXa).

Pacrnio3HaBaTh OMBITHBIM MYTEM KHCIOPOJ, ITOJT KOHTPOJIEM
nejarora.

Hcnonp30BaTh XUMUYECKYIO CHMBOIIUKY JUISI COCTABIICHUS
(dbopMyI1 BelecTB, MOJIEKYIISPHBIX YPaBHEHUH XMMUYECKUX
peaKkuuii ¢ y9aCTUEM KUCIIOPO/Ia.

OOBACHATH CYHITHOCTb SKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

CnenoBath npaBuiiam 6e3onacHoi paboThI B 1aO0OpaTOPUH MPH
UCIIOJTb30BAHUH XHMHUYECKOW TIOCY/IBI K 000pYIOBAHUS IO
KOHTPOJIEM I1€/1arora, a Takxke mpaBuiiaM oOpareHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY.



Tema 4. Bomopoz.
[ToHsTHE O KHCITOTAX
U COJIIX

(54)
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OnbIThI, IEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHHUS U MPEKPALECHUS TOPEHUS.

JIaGoparopHble U pakTHUYeCKue padoTh
JIaGopaTOpHBIH OMBIT:

O3HakoMJIeHHE ¢ 00pa3aMi OKCHJIOB.
[IpakTruyeckas padora:

No 4. TTonyueHue KUCiIOpoia, U3y4eHUe ero
CBOMCTB.

Breraucnenus

— MOJIEKYJISIPHOW MaccChl KMCJIOPOJa U 030HA HA
OCHOBAHWH aTOMHO# MacChl XUMHUYECKOTO
dJIEMEHTA

Bonopoa — sneMeHT U IpocToe BELIECTBO.
Haxoxpaenue B mpupoae, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA (HA IpUMEPE
B3aMMO/ICHCTBUS C HEMETANIaMU M OKCUJIaMU

METaJUIOB), TPUMEHEHHUE, *CIOCOOBI MOTYYEHUS. ™

IloHsTHE O KHCIIOTaX U COJIAX.

JlemoHCTpanuu

[Tony4yenue, cobupaHue 1 pacrio3HaBaHHe
BOAOPOJA.

I'openue Bogopona.

BzaumogeiictBue Bogopoaa ¢ okcugaom meaun(ll).

JlaGopaTopHbIe U IPAKTUYECKHE PAOOThI
JIaGopaTopHbIii OMBIT:

BzanmoeiicTBre KUCIOT C METAIIAMH.
[TpakTuueckas padora:

Ne 5. TlonydeHnne Bogopo/ia, U3y4E€HHUE €r0o
CBOMCTB.

Brruucinenus

— MOHCKynﬂpHOﬁ MacCChl BEICCTBA HA OCHOBAHHUH

aTOMHOM MacChl XMMHYECKHUX 3JICMECHTOB

[InanupoBaTh ¥ OCYLIECTBIIATH HA IIPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, TPOBOIUTH HAOIIOICHNUS, 1EIaTh BHIBOJIBI 10
pe3yJibTaTaM 3KCIIEPUMEHTA 110 pyKOBOJACTBOM II€Jarora.

Y4acTBOBaTH B COBMECTHOI paboTe B rpyIIe.

Mcnonb30BaTh Npy BHIIOJHEHUN YUEOHBIX 3a/laHUN U B
IIPOLIECCE UCCIIEN0BATENBCKON JEATENIBHOCTH Hay4HO-
HOIYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COACPKAHUS,
CIIpaBOYHbBIE MaTepuabl, pecypcel IHTepHETa 01
PYKOBOJCTBOM II€Aarora.

BricTpanBath pa3BEpHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C
o1opoit Ha HHGOPMAIHIO U3 yUeOHHKA U CIIPABOYHBIX
MaTepHaJIoB C OIOPOil Ha IJIaH, TPAMOTHO UCII0JIb30BaTh
W3y4YCHHBII MOHATUIHBIN anmnapar Kypca XUMUU

PackpbIBaTh CMBICI H3y4aeMbIX MOHATUI U IPUMEHSTH 3TU
MIOHSTHS IIPH ONMCAHUU CBOMCTB BELIECTB U UX NPEBPALLEHUM.

XapakTepu30BaTh (OMHUCHIBATH) PU3UIECKUE U XUMUIECKHE
CBOICTBA BOJIOPO/A, CIIOCOOBI €ro MOJIy4yeHHsl, IPUMEHEHHE C
OINOPOI1 Ha MJIaH, KPATKYIO 3allUCh, CXEMY.

Cobupath npubop /Ui NOTYYEHUsI BOJOPO/A C UCTIONIb30BaHUEM
BHU3yAJIBHON OIIOPBI

Hcnonp30BaTh XMMUUYECKYHO0 CUMBOJIMKY JIJISl COCTABIICHUS
(dbopMyJ1 BELIECTB, MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUECKUX
peaxkuuil C y4acTUEM BOJOPOAA C OIOPOM Ha aJITOPUTM.

CnenoBath npaBuiiaM 06e301acHoOi paboThl B 1a00paTOpuu Ipu
UCITOJIb30BAaHUU XUMHUYECKON TIOCY bl M 000PYI0BaHUS 1101
KOHTPOJIEM I€J[arora., a Takke MpaBuiiaM 0OpalieHus C
TOPIOYMMH BEUIECTBAMH B OBITY

[1naHupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE
HKCTIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, JIeTIaTh BBIBOIBI I10
pe3ybTaTaM 3KCIIEpUMEHTA 01 PyKOBOACTBOM I€Jjarora ¢
00CYXJIeHHEM IUT1aHa paboThl, C UCIIOIb30BAaHUEM KIIMIIIE.

VYyacTBOBaTh B COBMECTHOM paboTe B IpyIIIE.

[InaHnpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIEPUMEHTBI, IPOBOIUTH HAOIIOJCHHUS, 1E€1aTh BBIBOBI 110



Tema 5.
KonmunuecTBeHHBIC
OTHOILIEHUS B XUMHU
(4 9)
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KommuectBo BemectBa. Monbs. MossipHast Macca.

3akoH ABorazpo. MossipHblil 00bEM ra3os.
Pacu€rbl Mo XUMUUECKUM YPaBHEHHSIM.

JlemoHCTpanys
OO0pa31bl BEIECTB KOJIMYECTBOM 1 MOJIb.

Breraucnenus

— 00B€Ma, KOJIMYECTBA BEIIECTBA T'a3a 10 €ro
W3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH 00BEMY;
— 00BEMOB ra3oB M0 YPaBHEHUIO PEaKIIUU Ha
OCHOBE 3aKO0HA 00BEMHEBIX OTHOIIIEHUH Ta30B

pe3ysbTaTaM 3KCIEPUMEHTA.
Y4acTBOBaTH B COBMECTHOH paboTe B rpyIie

PackpbIBaTh CMBICH U3Y4aeMBIX MOHATHIA U IPUMEHATh 3TH
MOHSITHSL, & TAKXKE U3yUEHHBIE 3aKOHBI U TEOPUU U1l PEIICHUS
pacuy€THBIX 3324 ¢ MOMOILBIO [Ie/1arora.

BbruncnsaTe MOJISIPHYIO Maccy BELECTB; KOJIMUECTBO BELIECTBA,
00BEM Ia3a, Maccy BEILLECTBA ¢ ONOPOH Ha oOpasell, Ha
bopMyIbI;

[IpoBoUTH pacuéThl MO YPAaBHEHUSAM XUMHUUECKUX PEAKLUH C
OMopoi Ha 00pasell, aArOpUTM y4eOHBIX EeHCTBUI:
KOJINYeCTBa, 00bEMaA, MacChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, MAacCEe pEareHTOB WK IPOJYKTOB
pEaKIMH.

BricTpanBath pa3BEpHYThIE TUCHbMEHHBIE U YCTHBIE OTBETHI C
ONOpOoH Ha UH-
¢dopmanuio u3 yueOHUKA U CIIPABOYHBIX MaTepHaioB, TPaMOTHO
UCIIOJIb30BATh U3YUEHHbIN MOHATHHHBIN armapar Kypca XUMHUH €
MIOMOIIIBIO TIE/Iarora.



Tema 6. Boga. PacTBopsbl.
[Tousitre 00 OCHOBAHUSIX

(59)
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Bona, ee cocraB, cTpoeHHE, MOJIEKYIIHI.
®dusnueckue CBOMCTBA BOJABL. *AHAINU3 U CUHTE3 —
METO/bl U3yYEHHUS COCTaBa BOJBL. *

XUMHUYECKHE CBOUCTBA BOJLI

(paznoxeHue, peakiuy ¢ HaTPUEM, OKCHIOM
KaJbLusl, OKCHJIOM cepsl IV .

CocraB ocHoBanui. [TonsTue 00 MHIUKATOpaX.
*Boja kak pacTBOpuUTEIb.* PacTBOpBHI.
*PacTBOPUMOCTh BEIIECTB B BOjC.*
*HacbllieHHbIE U HEHACBILLIEHHbIE PACTBOPHI. ™
MaccoBas 1071 BEIIeCTBa B pacTBOpE.

*Posib pacTBOPOB B MPUPOJIC U B KU3HU YETIOBEKA.
KpyroBopot Bozsl B ipupoie.* 3arpsisHeHne
MPUPOHBIX BOJ. OXpaHa U OYUCTKA MPUPOJTHBIX
BOJI.

JlemoHCTpanuu

DNEeKTPOJIH3 BOBI, CHHTE3 BOJIbI; B3aUMOJICHCTBUE
BojieI ¢ MeTasutamu (Na, Ca) (BO3MOKHO
MCIOJIb30BaHUE BUICOMATEPUATIOB).

PactBopenue BemecTs ¢ pa3auyHON
PacTBOPUMOCTBHIO.

HccnenoBanue pacTBOPOB KUCIOT U LIETOYEH C
MTOMOIIbIO UHIUKATOPOB.

JIaGopaTopHble U paKTHUECKUE pabOThI
[IpakTuueckas pabora:

Ne 6. IIpuroroBieHue pacTBOPOB € ONPEAECIEHHOM
MAacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.

Brruucinenns
— C UCIIOJIB30BaHUEM ITOHITUS «MaccoBas I0JIA
BEILIECTBA B PACTBOPE»

PackpbIBaTh CMBICT N3y4aeMBbIX MTOHATUN U IPUMEHSATH 3TH
IIOHATUSA IIPU ONMCAHUY CBOMCTB BELIECTB U UX IPEBPALICHUN C
ITOMOILIBIO TIEAArora.

XapakTepru3oBarh (PU3NUECKHUE U XUMUYECKUE CBOWCTBA BOJIBI,
€€ poJib KaK pacTBOPUTEINS B IPUPOAHBIX IIPOLIECCAX C OMOPOU
HAa IUIaH U CXEMY.

CocTaBiATh ypaBHEHUSI XUMUYECKUX PEAKLIUN C yHaCTUEM BOJIbI
C OIIOpOi Ha CXEMY.

OOBACHATH CYITHOCTD HKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsiI3HEHUEM NPUPOIHBIX BOJ, CIIOCOOBI OUUCTKU BOABI OT
IpuMecei, MepbI IO OXPAHE BOJI OT 3arpsA3HEHUs 110CIIe
IIPEABAPUTEIILHOIO CTPYKTYPUPOBAHUS MaTepHaa.

[InanupoBaTh M OCYIIECTBIATh HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOAEHHUS], JIENIaTh BbI-

BOJIbI [10 PE3YJIbTATAM SKCIEPUMEHTA MOl KOHTPOJIEM
IIeJ1arora, ¢ UCIOJIb30BaHUEM KIIMLIE.

CnenoBath mpaBuiiaM 6e301acHoO paboThl B 1ab0opaTopuu mpu
MCIOJIb30BaHNU XUMHUYECKOM MOCY/IbI U 000pyI0BaHUs MO
KOHTpPOJIEM II€J1arora.

[IpoBONTH BBIUUCIEHUS C IPUMEHEHUEM TIOHATHUS «MACCOBAsI
JI0J1s BELLIECTBA B PaCTBOPEY C OMOPOI Ha (OPMYIIBI.

Hcnonp30BaTh npu BHINMOJHEHUH YU€OHBIX 3a/1aHUN U B
IIPOLIECCE UCCIEN0BATEIBCKON AEATEIbHOCTH HAYYHO-
MONYJIAPHYIO JINTEPATyPy XUMHUUYECKOTO COJEpKaHUs,
CIIpaBOYHBIE MaTepUallbl, pecypcsl IHTEpHETA IO
PYKOBOJACTBOM I€Jarora.

BoicTpauBarh pa3BEPHYTHIE IUCBMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAIIHIO U3 YIeOHUKA M CTIPABOYHBIX
MaTepHajioB, FPAMOTHO UCIOJIb30BAaTh U3YYCHHBIN
MOHATUHHBIN anmnapar Kypca XMMHUHU NIOCIIE MTPEABAPUTEIIBHOTO
CTPYKTYpUPOBAaHUs MaTepHasa



Tema 7. OcHOBHEIC
KJIaCChl HEOPTaHUYECKUX
COETUHEHUN

(11 9)
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Krnaccudukanus HeopraHmueckKux COeAMHEHUN.
Oxcunpl: coctas, KnaccupuKaiys (OCHOBHBIE,
KHCJIOTHBIE, *aM]oTepHbIe, Hecoeo0pa3yronme Ha
npumepe okcuaa yriepoaa |l u okcuaa azora ll,
HoMeHKkarypa. [lomyuyenue™* okcuaoB
(B3auMoJIeHiCTBUE C BOJIOM, KMCIOTaMHU,
IeJI049amMu ).

OcHoBaHMsI: cOCTaB, KIaccupuKays (IeI0YH 1
HEPaCTBOPUMbIE OCHOBAHUS), HOMEHKJIATYpA.
Kucnotsl: coctas, kiaccudukanys, HOMEHKIIATYpa,
¢bu3nyueckrue 1 XuMHUYEeCKre CBONCTBA
(B3aMMOEHCTBUE C OCHOBHBIMH OKCHIaMHU COJISIMU
Ha IIPpUMEPE COJISTHON M CEpHOM KHUCIIOT), *CIOCOOBI
noJry4eHus. ™ P akTHBHOCTH METaJIIOB.

Conu (cpenHue): HOMEHKIATYpa, *CcrocoObl
MOJTyYEHUS ™, B3aUMOJICHCTBHE COJICH C METaJlJIaMU,
KHCIIOTaMH, IIETI0YaMU U COJISIMH.

['eHeTrueckas CBsI3b MEXKAY KJIaCCaMH
HEOpPraHMYecKux coequHeHui. ['eneTnueckue
pansl. [lonarue 00 ampoTepHBIX THAPOKCHIAX HA
npuMepe IIMHKA U aTIOMUHUS. XUMHUYECKHe
CBOWCTBA - B3aUMO/JICHCTBHE C KHCIOTAaMH U
mienodyaMu. PaznokeHue npu HarpeBaHUU.

JleMoHCTpanuu

OO6pa3ibl HEOPraHNYECKUX BEIIECTB PA3IMUHBIX
KJIaCCOB.

B3anmoneiicTBre pacTBopa CEpHOM KUCIOTHI C
okcugom meau(ll).

Peakuus HelTpanuzanuu.

BriTecHeHne ogHOTO MeTaia APyruM U3 pacTBOpa
COJIH.

JIaGoparopHble U TpaKTHIECKHEe PabOThI
JlaGopaTopHBIE OTIBITHI:

OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUM
0 Ma0JIoHY.

CocraBieHHE CXEM CTPOEHUSI OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COECUHEHUN HA OCHOBE OIIPEIEICHMUS.

CocraBienue popmyJl OCHOBHBIX KJIACCOB HEOPIaHUYECKHX
COCIMHEHUM U HA3bIBAaHUE UX 110 MEXAYHAPOIHOU U
TPUBHAJIEHON HOMEHKJIATYPE € UCIIOJIb30BAHUEM OIIPENCICHUS U
TaOJIHUIIBI PACTBOPUMOCTH.

KnaccudunupoBanue nu3yyaembIX BEIIECTB 10 COCTaBYy U

CBOMCTBaM C ONIOPOM Ha ONPEECIICHHS, CXEMbI U TaOIUILY
pPacTBOPUMOCTH.

CocraBnenne TabauIbl FTEHETUYECKUX PAIOB U CXEMBI
«['eneTnuecKkas B3aMMOCBS3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEAMHEHUI» M0/ pyKOBOJCTBOM II€arora.
[Iporuo3upoBaHue CBOWCTB BEILIECTB HA OCHOBE OOIIMX
XUMHUYECKHUX CBOMCTB M3Y4YEHHBIX KJIACCOB, IPYII BEILECTB, K
KOTOPBIM OHHM OTHOCATCS C UCIIOJIb30BAaHUEM CXEMBI
«['eneTnueckas B3aMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEAVHEHUI» 110/ PyKOBOJCTBOM I€Jarora.
CocraBiieHre MOJIEKYJIIPHBIX YpaBHEHUH peaklui,
WUTIOCTPUPYIOIIMX XUMUYECKUE CBOWCTBA N3YUYEHHBIX KJIACCOB U
CHOCOOBI TOJTYYEHHS BEIIECTB U3YUYEHHBIX KJIACCOB, IPYMII, a
TaK)KE€ MOATBEPKAAOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXY
HUMH, C OIOPOH Ha BepOaIbHYIO CXEMY B KaUECTBE 3PUTEIbHOM
OTIOPBI.

CocTaBiieHHEe MOJIEKYJIIPHBIX YpaBHEHHUM peakluii o cxemam ¢
MIpeIBapUTENILHBIM 00CYX/IE€HUEM BBIOOpA pearupyronmx
BEILIECTB.

Boruncnenue no ypaBHEHUSIM XUMHUYECKUX pPEAaKLUN KOJIUYECTBA,
00BEMa, Macchl BEIIECTBA MO KOJIMUECTBY, 00BEMY, Macce
peareHToB WX NPOAYKTOB PEAKIIMH 10 AITOPUTMY.
[InanupoBaHue U OCyIIECTBIIEHNE HA MPAKTUKE XUMUYECKOTO
HKCHEPUMEHTA U HaOJIIOJeHUS MIO]] PyKOBOJICTBOM YUHUTEIIS.
dopMyIHpoBaHUE BBIBOJOB 110 pe3yiibTaTaM SKCIIEPUMEHTA C
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BzanmogeiicTBHEe KUCIIOT ¢ METAJIAMH.
[Tonyyenne HepacTBOPUMBIX OCHOBAHHIA.
B3aumoaeiicTBre HEpaCTBOPUMBIX OCHOBAHUH C
KHCIIOTaMHU.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHUMU.

[IpakTrueckas padora:

Ne 7. Penienne skcriepMMEHTaIbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX
COCIUHCHHID.

Brraucinenus
— M0 YPABHEHUSM XUMHUYECKUX PEAKIIMI

UCIIOJIb30BAaHUEM OIMOPHBIX CIIOB.
DopMyIMpPOBAaHUE C TIOMOILBIO [1€]arora ¥ BHIIIOJIHEHNUE IIPABUI
6e3omacHoil paboThl B 1a00PATOPUU MIPH UCIIOJIB30BAHUU
XUMHAYECKOH MOCYABI K 000pyIOBaHUS.

Hcnonb30Banue mpu BHINOTHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKON EATEIIBHOCTH Hay4YHO-
HOIYJISIPHOM JTUTEPATypPhl XUMUYECKOIO COJIEPKaHUs,
CIpaBOYHbIE MaTepualbl, pecypchl HTEpHETa, OCYIECTBICHHE
BbIOOpA MOJ1 PYKOBOJICTBOM TI€/1arora.

BricTpanBanue pa3BEPHYTHIX MUCHbMEHHBIX U YCTHBIX OTBETOB C
ornopoi Ha UHQPOpMaIHIO U3 Y4eOHHKA U CITPABOYHBIX
MaTepuaioB, FPaMOTHOE HCIOIb30BaHUE U3YYEHHOIO
MOHSITUMHOTO ammapaTa Kypca XMMHUU C UCIIOJIb30BAHUEM IUIaHA,
OIOPHBIX CJIOB, AITOPUTMA.

Paznen 3. Ilepunoandeckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux snemeHToB J[. . Menaeneena.
Crpoenune aToMOB. XuMHUeCKasi CBA3b. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakuuu (15 1)

Tema 8. Ilepuoauueckuit
3aKkoH M lleprognyeckas
CHCTEMa XMMHYECKUX
3JIEMEHTOR

. . Mennene-eBa.
Crpoenue atoma (7 1)

[lepBble MONBITKY KJIACCU(PUKALIMN XUMUYECKUX
anemeHTOB. [IoHsATHE O rpynax cXOaHbIX
3JIEMEHTOB (LIeIOYHbIE U LIeTIOYHO3EMENbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl).
*11eMeHTbI, KOTOpbIE 00pa3yoT

amM(poTepHbIE OKCUABI U TUAPOKCUIBL. ™
IIepnonnueckuit 3akoH u Ilepuonu-yeckas cucrema
xuMu4yeckux ayemeHToB 1. Y. Menaeneena.
IIepuonsl, rpynmsl, noarpymnmnsl. dusnyeckuii
CMBICII TOPSIAKOBOTO HOMEPA JIEMEHTA, HOMEPOB
[IEPUOJA U TPYIIIIBI.

Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP.
*N3otonbl.* DnekTpoHbl. CTpOEHHE IIEKTPOHHBIX
000J104€K aTOMOB IepBBIX 20 XUMUYECKUX
anemMeHTOB lleproauyeckon cucTeMsl

. . Menneneena.

XapakTepUCTUKa XMMUYECKOTr'0 3JIEMEHTA 110 €70
nosioxkeHuro B lleprognyeckont cucreme

PackpbIBaTh CMBICI IEPUOAMYECKOIO 3aKOHA 10]] PyKOBOACTBOM
nejarora.

[Tonnmars cymecTBOBaHUE MEPUOINIECKON 3aBUCUMOCTH
CBOMCTB XUMUYECKHUX JIEMEHTOB (U3MEHEHHE PaInyCOB
aTOMOB M 2JIEKTPOOTPULIATEIBHOCTH) U UX COEIMHEHUH OT
MIOJIO’KEHHUS B IEPUOMUECKON CHCTEME U CTPOCHHUS aToMa ¢
UCIOJIb30BAHUEM CXEM U Ta0JIULI.

VYcTaHaBnMBaTh CBSI3b MEX]Ty MOJIOKEHUEM AJIEMEHTA B
NEePUOJINYECKOI cucTeMe M CTPOSHHEM ero aToMa (cocTaB U
3apsiz sapa, oOlIee YUCI0 JIEKTPOHOB U paclpeieieHue UX 110
AIIEKTPOHHBIM CJIOSIM) TI0 00pa3ILy.

[IporHo3upoBaTh XapakTep U3MEHEHUs CBONCTB 3JIEMEHTOB U UX
COCIMHEHUH 110 rpymmaM u rnepuonam [lepuoanueckoit
CUCTEMBI C IIOMOIIBIO MeJarora.
XapakTepHu30BaTh XUMHUYECKHUE HIEMEHTHI IIEPBBIX TPEX
MEePUOIOB, KaJUsl, KAIbIIUS [0 X MOJIOKEHUIO
B [Iepnoanueckoii cucreme /. . Menaeneesa.

CrnenoBath mpaBuiiaM 6€301acHoi paboThl B JabopaTopuu mpu



Tema 9. Xumnueckast
cBA3b. OKHCIUTEIBLHO-
BOCCTAaHOBHUTEJIbHEIE
peakuumn

(8 1)
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. . Menpeneena.

*3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB
MaJibIX NEPUOJIOB U IJIaBHBIX MOATPYII B
3aBUCUMOCTH OT aTOMHOTO (TIOPSITKOBOIO)
HOoMepa.™

*3nauenue [leproguueckoro 3akoHa

u [lepronueckoi CUCTEMbl XUMUYECKHUX
3JIEMEHTOB JUJIS Pa3BUTHUS HAYKU U IPAKTHKH.
. 1. MenneneeB — y4€HbIN, eqaror u
TpaKIaHUH. ™

JlemoHCTpanuu

KopoTkonepuoanas u JyimHHOTIEpUOUAHAS (hOPMBI
[Teproanueckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB
. . Menneneena.

O3nakomieHHE ¢ 00pa3liaMyu METaJIOB

1 HEMETaJlJIOB.

JlaGopaTopHbIe U PAKTUYECKHE PAOOThI
JIaGopaTOpHBIii OMBIT:

B3anMopeicTBre ruIpoOKCHIa HUHKA C PpaCTBOPAMU
KHCJIOT U IIeJI0uen

*DNEeKTPOOTPHUIIATETLHOCTH ™ aTOMOB XUMUYECKUX
JJIEMEHTOB.

Xumunueckasi cBs3b (MOHHAs, KOBaJIEHTHAsl OJISIpHAs
Y KOBAJICHTHAs HETIOJISIpHAs ).

CreneHpb OKUCIIEHUS.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH
(OBP). IIpouecchl OkuCaEHUS 1 BOCCTAaHOBIICHUS.
OxucauTenu 1 BOCCTAHOBUTEIH.

JlemoHCTpanuu
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH:
TOpEeHHe, PeaKIH pa3oKEeHUs, COeAMHEHHUS

HCITOJIb30BAaHUH XUMHUYECKON TTOCY/IbI U 000PYIOBAHHMS TIO]T
KOHTPOJIEM II€1arora.

BricTpanBath pa3BEpHyThIC MUCHbMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha HHPOPMAITUIO U3 YYEOHHUKA U CIIPABOYHBIX
MaTepUaJIoB, TPAMOTHO KCIIOJIb30BaTh U3Y4EHHBIN
MOHATUMHBIN aIlllapaT Kypca XUMUU MOCIE CTPYKTYPUPOBaHUSA
Marepualia ¢ UCI0JIb30BAHUEM KITHIIIE.

Hcnonb30Bath npu BBIMOJHEHUH YY€OHBIX 3aaHUN TEKCThI
yueOHUKa Moclie CTPYKTYPUPOBaHUS MaTepuaa, ClipaBOYHbIe
Martepuaisl (Ilepuonuyueckyro cucteMy XUMHUYECKUX
sanemenToB /. 1. MenzeneeBa, TabiauIly pacTBOPUMOCTH
KHCJIOT, OCHOBAHHMM M COJIEU B BOJIE, IEKTPOXUMHUYECKHUM PsAT
HaIpsHKEHUH METaJlIOB).

Hcnonbs30Bath npu BHITIOJHEHUH YY€OHBIX 3aaHUN U B
MPOLIECCE UCCIEN0BATENbCKOM ASSITEIbHOCTH HAYYHO-
MOMYJISIPHYIO JIUTEPATYPY XUMUYECKOTO COJICPKAHUSA,
CIIpaBOYHbIEC MaTepuaibl, pecypcsl IHTepHeTa non
PYKOBOJICTBOM TI€JIarora

PackpsIBaTh CMBICT M3y4aeMBbIX ITOHATUHN IO/ PYKOBOJICTBOM
nejarora.

OHpe)IeJ'IHTI) BU/ XUMHUYECKOU CBS3U B COCANHCHUU C
UCIIOJIb30BAHUEM CXEM.

OHpe)IeJ'IHTI) CTCIICHb OKUCJIICHUA XUMHUYCCKOI'O 3JIEMEHTA 110
dbopMyIe ero COeIMHEHHsI ¢ UCIIOF30BaHNEM AlTOPUTMA.

Onpenensars 37eMeHT (BEIIECTBO) — OKUCIIHUTENb U AJIEMEHT
(BemecTBO) — BOCCTAHOBUTEIb.

OOBSCHATH CYIITHOCTD MPOIIECCOB OKUCIICHUS M BOCCTAHOBJICHUSI.

CocTaBiATh AIEKTPOHHBIN OaNlaHC ¢ YUETOM YUCIIAa OTIAaHHBIX U
IMPUHATBIX 3JICKTPOHOB.

CocTaBnaTh ypaBHEHHE OKUCIUTEIHHO-BOCCTAHOBUTEIBHON
PEAKIMH TI0 AITOPUTMY pa3dopa OKHCIUTEIHHO-



9 KJIIACC

(2 u B HEmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BPEMs)

30

BOCCTAHOBUTEJIbHOMN pPEAKIUU.
Hcnonp30BaTh Ipy BHINOJHEHUH YU€OHBIX 3aJJaHUM TEKCThI
yuyeOHHMKa I0cTie CTPYKTYPUPOBaHUS MaTepuaa, CipaBOYHbIe
MaTepuaibl (IEPUOJANYECKYIO CUCTEMY XUMUYECKUX IEMEHTOB
J1. 1. Menneneesa, TabJIMIly paCTBOPUMOCTH KHCIIOT, OCHOBAaHHIA
U COJIEH B BOJIE, IEKTPOXUMUYECKUN Pl HAIPSHKCHU I
METAJIJIOB).

[IpumepHsbIE TEMBI,
PaCKpBIBAKOIINE JaHHBIN
paszaen nporpaMmsl,

Y KOJINYECTBO YACOB,
OTBOJAMMOE HA UX
M3y4EHHE

OcHoBHOE coaepkaHue

OCHOBHBIE BUJBI IEITETLHOCTH
o0yyJaronuxcs

Paznen 1. BemectBo u xumuueckue peakiuu (17 q)
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[ToBTOpEHME N
yrayOJaeHe 3HAaHUHA
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiiacca

(54)

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema
xumMuueckux anemeHToB M. Y. Meneneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMUYECKHUX AJIEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, KaUs, KaIbLH U UX

COEJIMHEHUI B COOTBETCTBUH C MOJIOKEHUEM
JJIEMEHTOB B IIEPUOJAUYECKON CUCTEME U CTPOCHUEM
UX aTOMOB.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX
BELIECTB (MEX/1yHa-pO/IHAs U TPUBHUAIIbHAS).
XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMNXCS K
Pa3IMYHbIM KJ1accaM HEOPTaHUYECKUX COEAMHEHUH,
UX FEHETUYECKas CBA3b HEOPraHNYECKUX BELIECTB.
CrpoeHue BeliecTBa: BUJIbl XUMUUECKON CBS3H U
TUIIBI KPUCTAIIMYECKUX PEIETOK. *3aBUCUMOCTh
CBOMCTB BEILLECTB OT UX CTPOEHUS. ™
JlemoHcTpamuu

1. Monenu KpUCTAIIINYECKUX PEIIETOK
HEOPraHWYECKUX BEILECTB.

2. KopoTtkonepuoaHas v JyIMHHONIEpUOAHAs (OpMBI
Ileproanueckoi CUCTEMbBI XUMUYECKUX JIEMEHTOB
. 1. MenneneeBa

XapakTepu30BaTh XUMHYECKHUE 3JIEMEHTHI IIEPBBIX TPEX
MEPUOJIOB, KAJIUS U KAJIBLIHS 0 UX TOJIOKEHHUIO
B [lepnoanueckoit cucreme /1. 1. MenaeneeBa ¢ onopoi Ha
QITOPUTM.

KnaccudunupoBars 1 Ha3pIBaTh HEOPraHMYECKHE BEIIECTBA
M3YYCHHBIX KJIACCOB C OMOPOW HA CXeMYy, TaOIUIy
PacTBOPUMOCTH.

OrnuceIBaTh 00111ME€ XUMUYECKHE CBOMCTBA BEILIECTB
pa3IMYHBIX KJIACCOB, NOATBEPKAATh CBOMCTBA IPUMEPAMU
MOJIEKYJIIPHBIX YPABHEHUH XUMUYECKUX PEAKLUI C OIIOPOU
Ha CXEMY.

Ornpenenars BUA XUMUUECKON CBSI3U U TUT KPUCTANIMYECKOU
PEIETKY BEIECTBA C OMIOPOIl HA CXEMY.

[Iporno3upoBarh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX
CTPOEHHUS TOCJe MPEABAPUTENBHOTO pa3bdopa.

BricTpauBath pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C
OIopoi Ha
nH(pOpMaLKIO U3 YUeOHUKA U CIPAaBOYHBIX MATEPHAJIOB,
IPaMOTHO MCIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN anmnapar
Kypca XUMHH.

Hcnonb30Bath mpy BHIOTHEHUH YY€OHBIX 3aJJaHUM U B
MPOIIECCE UCCIIEOBATENHCKOMN ACITEIHPHOCTH HAYIHO-
MONYJISIPHYIO JIUTEPATYPY XUMUUYECKOTO COJIepKAHUSA,
CIIpaBOYHbBIEC MaTepHabl, pecypchl HTepHETa 1o
PYKOBOJICTBOM I1€/1arora.
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Tema 1. OcHOBHBIE
3aKOHOMEPHOCTHU
XUMHUYECKUX PEAKITUi
(4 9)

Krnaccudukanus XuMHUECKUX peaklUi M0 pa3IudyHbIM
IpU3HaKaM (10 YKMCIy U COCTaBY y4acTBYIOILUX B
peaKIu BEIIECTB, *T10 TEIIOBOMY 3P (HEeKTy, 1Mo
M3MEHEHHUIO CTENICHEH OKUCIICHHSI XUMUYIECKUX
AJIEMEHTOB, 110 OOPATUMOCTH, MO YUaCTHUIO
KaTtajiuzaTopa).*

*JK30- ¥ SHIOTEPMHUUECKHE PEaKIu,
TEPMOXUMHYECKHE ypaBHEHUs. [loHATHE O CKOPOCTH
XUMHYECKOH peakuuu. [loHsTHE 0 TOMOT€HHBIX U
reTeporeHHbIX peakuusx. [lonsitue 06 06paTuMbIx

1 HEOOPAaTUMBIX XUMHUECKUX peakuusx. [lonarue o
XUMHYECKOM paBHOBecUHU. DaKTOPHI, BIHSIONIAEC HA
CKOPOCTh XUMUYECKOU PEAKIIUU U MOTO0KECHHE
XUMHUYECKOI0 PaBHOBECHUS. ™
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIINH
(271eKTPOHHBIN 0aaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHON PEAKIINHN).

JleMoHCTpanuu

1. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIH OT
pa3nuYHbIX (PaKTOPOB.

2. BoznelicTBue katanusaropa Ha CKOPOCTh
XUMHYECKON PEaKIINH.

3. I[Ipumepsl HEOOpPATUMBIX U OOPATUMBIX pPEaKLIUM.
4. CmelieHne paBHOBECUSI XMMUUECKON pPEaKIINU.

Brruucienus
— KOJIMYECTBa BEMIeCTBa, 00bEMa M MacChl pEareHTOB
WY NPOAYKTOB M0 YPABHEHUSIM XUMHUYECKUX PEAKIUN

PackpbIBaTh CMBICI H3Y4aE€MBIX MOHATHHA U IPUMEHSATh 3TH
IIOHSITHSI IIPH OIIMCAHUM CBOMCTB BEIIECTB U UX
MpEBpAILICHUH.

KnaccudunupoBarh XMMUYECKHE PEAKLIUH 110 PA3THYHBIM
IIPU3HAKAM.

VYcTaHaBnMBaTh 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUN
OT PA3JIMYHBIX (AKTOPOB O] PYKOBOJICTBOM YUHUTEIIS.

[IporHo3upoBaTh BO3MOKHOCTH ITPOTEKAHNUS XUMHUUECKUX
IPEBpaILEHUH B PA3JIMYHBIX YCIOBUAX MOCTIE
npeIBapUTEebHON PaOOTHI.

OmnpenensaTs OKUCIUTENb U BoccTaHoBUTENb B OBP.

CocTaBiTh NEKTPOHHBIN OAJTaHC pEeaKLUU.

[Ipou3BoANUTH BBIYMCIACHUS IO XMMUYECKUM YPaBHEHUSAM IO
AJICOPUTMY.

BeicTpanBathk pa3BEpHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha HHPOPMAITUIO U3 YICOHHUKA U CIIPABOYHBIX
MaTepHaoB, IPaMOTHO UCII0JIb30BaTh U3Y4YE€HHBIN
MOHATUHHBIN anmnapar Kypca XMMUH I10CJIe
IIPEIBAPUTEIIBHOTO CTPYKTYPUPOBaHUS MaTepHala.

Hcnonp30BaTh mpy BHINOJHEHUH YY€OHBIX 3aJJaHUM U B

IIPOLIECCE UCCIIEN0BATENIBCKON AESITENIbHOCTH HAyYHO-

MOMYJISIPHYIO JINTEPATYpPy XUMHUYECKOTO COJIEpKaHus,

CIIPaBOYHbIE MaTepualsbl, pecypcsl IHTEepHETa ocie

KOHCYJIBTAIlH C NE€Aarorom.

Tema 2.
DIIEKTPOIUTHYECKAS
JUCCOLMAIHS.
XHAMHYECKHUE PEAKIIUU B
pacTBopax

(84)

Teopus 3IEKTPOJIUTHYECKON TUCCOLUALNY.
DJIEKTPOJIUTHI U HEANEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
*MexaHu3M TUCCOIHAIINH BEIIECTB C Pa3THUYHBIMU
BUJIaMH XUMHUYECKOH cBsA3U. CTeneHn

nucconuanuu. *CuinbHbIC U CIa0ble SJIEKTPOIUTHIL.
Peaxiiuy noHHOr0 0OMeHa, yCIIOBUS WX POTEKAHHUS.

PackpbiBaTh CMBICT N3y4aeMBbIX MOHSATUMN, @ TAKXKE CMBICI
TEOPHUHU SIEKTPOIUTUUECKON JUCCOLMALINM C OTIOPON HA
CXEMBI.

OOBACHATH MPUINHBI AJIEKTPOTIPOBO/I-

HOCTH BOJIHBIX PaCTBOPOB C IIOMOMIBIO M€arora.

CocTaBisATh YpaBHEHUS JTUCCOIMAITMN KUCIIOT, IEN0YEH 1




33

HNonHble ypaBHEHUS pEaAKIUA.

XHUMHUYECKHE CBOMCTBA KHCIOT, OCHOBAHUM U COJICH B
CBETE MPEACTABICHUHN 00 IEKTPOTUTHICCKON
mucconmanuu. Cpena pactsopa. [lonarue o ruaposnuse
CoJICHi.

KauecTBenHbie peakiii Ha KATHOHBI

Y aHUOHBI :XJIOPU/I-, OpOMU I, HO3HI-, CYTb(DAT-,
KapOoHat-, cuukart-gpochar- aHUOHBL, THIPOKCH/I-
HOHBI KaTHOHBI aMMOHUS, MarHMs, KaJIbIIUI,
AITIOMUHUS, JKene3a 2+, 3+ |, IMHKa, MPUCYTCTBYIOLINE
B BOJIHBIX pacTBOpaXx..

JlemoHCTpanuu

DneKkTpruyecKasi IpOBOAMMOCTb PaCTBOPOB BELIECTB;
JBUKEHHE NOHOB B 3JIEKTPUUYECKOM I10JIE.

OMBITHL, WJUTFOCTPUPYIOLITUE TPU3HAKHI MPOTEKAHMS
peaxkiuii HFOHHOTO OOMEeHa.

OMBITHI IO ONPEJETICHUIO CPEIbI B PACTBOPAX COJIEH
(xmopuaa HaTpusi, KapOOHATa HATPUS, XIOPHUIA
[IUHKA).

JIaGopaTopHble U MPaKTUUECKHE

paboThl

JIaGopaTOpHBIii OMBIT:

Ne8Peaxiun HOHHOr0 0OOMEHa B pacTBOpax
JIeKTPOIUTOB: cynbharta meau(1l)

U m€nouu, kapOoHaTa HaTPUs U COJITHOM KHUCIIOTHI,
peaxkuus HeNTpaau3aluy MEKIy THIPOKCUIOM Kalus
U COJITHOM KHMCIIOTOMH.

Ne9. KayecTBeHHBIE peaKIIMM HAa HOHBI B PACTBOPE.
[IpakTuueckas pabora:

Ne 1. Pemenne skcriepMMeHTaIbHBIX 337a4 10 TEME.

Brruucinenus
— [0 YPABHEHUSAM XMMHUUYECKUX PEAKLIMI

COJIEH, ITOJTHEIC
Y COKpalIEHHBIC HIOHHBIC YPABHCHUS XUMHUYECKHUX PEaKIIHiA
HMOHHOT'0 OOMEHa.

[TnanupoBaTh U OCYIIECTBIIATh HA IPAKTHKE XUMUIECCKHE
OKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHNS, IEIaTh BHIBOIBI
10 pe3ysbTaTaM SKCIEePUMEHTA TIOCIIE IPEBapUTEIbHON
paboTHI.

CrnenoBatp npaBuiaM 6e30macHoil paboThl B 1abopaTopun
MIPU UCIIOJIb30BaHUH XUMUYECKOH MOCY/bI B 000y I0BaHUS
10JT KOHTPOJIEM TIeJIarora.

[Tpon3BOAUTH BHIYHMCICHUS IO XUMUYECKUM YPABHECHUSIM.

BricTpanBath pa3BEpHYThIC MMCEMEHHBIC U YCTHBIC OTBETHI C
OIopoit Ha MH(pOPMAIUIO U3 YUeOHHUKA U CIIPABOYHBIX
MaTepHaoB, TPAMOTHO UCIIOJIb30BaTh U3Y4EHHBIN
MOHATUIHBIN anmapaT Kypca XMMUH T0CIIe
NPeBapUTEILHOTO CTPYKTYPUPOBAHUS MaTepraa.

Hcnonp30Barh py BHITOJHEHUH YICOHBIX 3aIaHUI U B
IpoIiecce UCCIeI0BaTeIbCKOM IeATEIbHOCTH HAYYHO-
MOMYJISIPHYIO JIUTEPATYPy XUMHUECKOTO COJICPKAHHUS,
CIpaBOYHBIC MaTepHaJIbI, pecypchl IHTepHeTa mocie
KOHCYJIBTAIINH C MEeJarorom.

Paznen 2. Hemerasibl u ux coequHeHus (24 )
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Tema 3. OOuias
XapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
VIIA-rpynnsl. ['anorenst
(4 1)

O6mas xapakrepucTuka ranoreHoB. OcCoOeHHOCTH
CTPOEHHUS ATOMOB ATUX JIEMEHTOB, XapaKTePHbIE JJIs
HUX cTerneHu okucienus. CtpoeHue u pusnueckue
CBOMCTBA MPOCTHIX BEIIECTB — r'aJIONCHOB.
XHUMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa
(B3auMoJIeHiCTBHE C METAJIIaMU, HEMETaJJIaMU
(BOAOPOZOM M KHCIOPOIOM), *IeioqaMu’™).
XinopoBogopoa. CoJisiHast KUCI0TA, XUMUYECKHE
CBOICTBa, *nonydyeHue™, npuMeHenue. KauectseHnele
peaKkIny Ha rajJoreHuI-uoHbl. *JlelicTBre XJopa u
XJIOPOBOJIOPOJIa Ha OpraHu3M denoBeka.* Baxkueinime
XJIOPUABI U UX HAXOXKJICHHUE B IPUPOJIC.

JlemoHcTpamuu
Buneomarepuansl: raloreHbl 1 UX COCIUHCHHS.
OO0pa3ibl XJIOPUIOB.

JIaGopaTopHble U paKTHUECKUE pabOThI
JlaGopaTOpHBIH OTIBIT:

PacnioznaBanue XI0pua-nOHOB.

[IpakTuueckas padora:

Ne 2. ITomyuenue consIHON KUCIIOTHI, U3Yy4EHHE €€
CBOMCTB.

Brraucinenns
110 YPABHEHUSIM XMMHYECKUX PEAKIIU.

OOBsICHATH 001K 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
HEMETAJJIOB U UX COEAMHEHUH B IIpEesiaX MaJIbIX IEPUOJIOB
U M1aBHbIX noArpymn Ileproandeckoi cucTeMbl XMMUYECKUX
AJIEMEHTOB C YUYETOM CTPOEHUS UX aTOMOB C UCIIOJIb30BaHUEM
CXEMBI.

XapakTepu3oBaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
IIPOCTHIX BEIIECTB raJlor€HOB (Ha IPUMEpPE XJI0pa) U
CJIOXHBIX BEILECTB (XJI0POBOJOPO/IA, XJIOPUAA HATPHUS),
CHocoObl UX MOJYYEeHHUs], IPUMEHEHUE U 3HaYCHUE B
IIPUPOJIE U )KU3HU YEJIOBEKA [10CIIE€ CTPYKTYPUPOBAHUS
MmarepHaa.

OnpenensiTb raJloreHu1-MOHbI B paCTBOPE C UCIIOJIb30BAaHUEM
TaOIMIBl " XapakTepHbIe pEaKIIMK Ha aHHOHBI".

[1naHupoBaTh U OCYILIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, JIeTIaTh BBIBOIBI 110
pe3yabTaTaM 3KCIIEPUMEHTA [10CIIE NTPEIBAPUTEIBHON
paboThL.

Tema 4. OOmias
XapaKTepUCTHKA
XUMHNYECKHUX IJIEMCHTOB
VIA-rpynnel. Cepa u eé
coequHeHus (5 1)

OO0mas xapakTepucTuKa 3JeMeHTOB VIA-rpymnmsl.
OCOOEHHOCTH CTPOEHUS ATOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe AJI1 HUX cTeneHu okuciaeHus. CTpoeHue
1 pU3UYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIA U CEPBI.

ANOTpOITHBIE MOJM(PUKALINN KUCIOPOJIA U CEPBI.
XHUMUYECKUE CBOKCTBA cephl. BzauMopaerncTaue ¢
HEMeTaJlJIaMH - BOJOPOAOM U KHUCIOPOJOM,
METaJUIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOMU

OOBsCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
251eMeHTOB VIA-Tpynmnsl ¥ UX COEIMHEHUIN
C y4€TOM CTPOEHHSI UX aTOMOB C OITIOPOM Ha CXEMY
"M3MeHeHne paanycoB B moarpynmnax".
XapakTepu3oBaTh (HU3HUECKUe
Y XUMHUYECKUE CBOMCTBA ITPOCTOrO BELLIECTBA CEPHI U €€
COCTMHEHUH (CEpOBOIOPO/Ia, OKCUIOB CEPHI, CEPHOU
KUCJIOTHI, CyJIb(AaTOB), CIIOCOOBI UX
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kucnoramu. CepoBoJOpoI, CTpOeHHE, (hU3HUECKUe

U XUMHUYECKUE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHBIE). OKCHUIBI CEPBI KaK
IIPEJCTaBUTENIN KUCIOTHBIX OKcHI0B. CepHas
KHCJI0Ta, (PU3NYECKHE U XUMHUECKUE CBOICTBA
(ob1ue Kak npencTaBUTENs Kilacca KUCIOT

u *cnenuduyeckune™), npumeHenne. CepHucras
KHCJIOTA.

*XuUMHUECKHEe PeaKIiy, JeKalIiue B OCHOBE
IPOMBIIIJICHHOT'O CI10C00a MOJYy4YeHUsl CepHON
KHUCIIOTHI. AMIapaTsl ¥ MPOTEKAIOIINE B HUX
npolecchl (Ha mpuMepe MPOU3BOACTBA CEPHOM
KHCIIOTBI). ™

Counu cepHOI KUCIIOTHI, KAUeCTBEHHAs! peaKiysl Ha
CyIb(aT-HoH.

HaxoxxaeHue cepbl U €€ COeIMHEHU B IPUPOJIE.
*XUMHYECKOE 3arpsiI3HEHUE OKPY>KAIOIICH CpeIb
COEMHEHUSIMH Cepbl (KUCIOTHBIE TOKAH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0
MPEeJOTBPALLICHHS. ™

JlemoHCTpanuu

Komnnexkuuu (Bugeomatepuarbl): cepa u e€
COETMHEHUSI.

OOyrnuBaHue caxapa mnoj J1eHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI.

JIaGopartopHble U mpakTHYecKue padboThl
JIaGopaTopHBI€ OTIBITHI:

ObnapyxeHue cyinb(paT-HOHOB.

B3aumoneiicTBue pa30aBiIeHHON CEPHOM KUCIOTHI C
LUMHKOM. Brruucnenus

110 YPAaBHEHUSIM XUMHUYECKUX pEaKIUN

IIOJIy4EHUs, IPUMEHEHUE U 3HAYCHUE B IPUPOJIE U JKU3HH
4eJI0BEKa C OIIOPOil Ha CXEMY U ILIaH.

OmnpenensaTs HanuuKe Cyab(haT-nOHOB B PACTBOPE.

OOBACHATH CYITHOCTH SKOJIOTUYECKUX MPOOIIEM, CBA3aHHBIX C
nepepadoTKOM coeMHEeHUH cepbl I0CIe CTPYKTYPUPOBAHUS
MaTepuaia.

[1naHMpOBaTh U OCYILECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHUS, 1€N1aTh BBIBOBI 110
pe3yabTaTaM dKCIIEPUMEHTA.

CnenoBath npaBuiiaM 06€301acHOi paboThl B 1aboparopuu
IIPU UCIIOJIb30BAaHUHM XMMUYECKOH MOCYIbl K 000py10BaHUS
[10J1 PYKOBOJICTBOM II€/1arora.

[Ipon3BONTE BEIUUCIIEHUS 110 XUMUYECKUM YPAaBHEHUSM 110
AJICOPUTMY.

Hcnonp30BaTh Npu BHITOJHEHUN YUEOHBIX 3alaHUM TEKCThI
yueOHuKa, cipaBouHble Matepuaisl ([lepuoauyeckyro
cucreMy XuMu4eckux sieMeHToB 1. . Menneneesa,
TabJIMIly paCTBOPUMOCTH KHCIIOT, OCHOBAaHUH U coJiel
B BOJI€, AIEKTPOXUMHUYECKHUH Psiji HANPSKEHUH METaJIIOB).

Hcnonb3oBath npu BHITOJHEHUH YYEOHBIX 3a/1aHUM U B
IIPOLIECCE MCCIIEN0BATENbCKON AEATEIBHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATyPy XUMUYECKOTO CO/IEPIKaHus,
CIpaBOYHBIE MaTepHallbl, pecypchl MIHTepHETa nocie
KOHCYJIbTAIlH C TIEJaroromMm
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Tema 5. OGuias
XapaKTePUCTHKA
XUMHUYECKHUX 3JIEMEHTOB
VA-rpynmnsl. A30T,
dhocdop u ux
COCTUHEHUS

(7 1)

OO6m1as XxapakTepruCTUKa JIEMEHTOB V A-TpYIIIHI.
OCOOEHHOCTH CTPOEHUS ATOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE JI1 HUX CTENICHU OKUCIICHUS.

A30T, pacripocTpaHeHHe B IpUpoje, GU3NIECKUe 1
XuMHUYecKue cBoiicTBa. Kpyrosopot azora B npupo/e.
AMMHaK, ero pu3nvYeckue 1 XUMHUYECKHE CBOMCTBA,
noyiydueHue u npuMeHeHue. Cojaum aMMOHUS, UX
¢bu3nyeckre 1 XUMHUECKUE CBOICTBA, IPUMEHEHUE.
KauecTBeHHas peakiiys Ha HOHbI aMMOHUSI.

A30THas KUCIOTa, €€ (PU3NYECKHE U XUMUIECKHE
cBOIcTBa (00IIHE KaK MPeICTaBUTENs KJIacca KUCIOT
u *criemuduyeckue™). *A3oTHcTasi KUCIOTA.
Hcnonb30BaHue HUTPATOB U COJICH aMMOHHSI B
KayecTBE MUHEPAIBHBIX YI0OpeHHNA. ™

XUMUYECKOoe 3arpsi3HEHUE OKPY>KaIoIIei cpebl
COCAMHEHUSIMH a30Ta (KUCIIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB).

®docdop, *amnorponHsie Moaupukauu dhochopa*,
¢du3nyeckre 1 XMMHYECKHE CBOMCTBA.

Oxcun pochopa(V) u pochopnas kucnora,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
*nonydenne.**KauecTBeHHas peakius Ha docdar-
HOHBL*

*Ucnonp3oBanue pocharoB B KaUeCTBE MUHEPATHHBIX
ynoOpeHuit.* 3arpsizHeHne MPUPOTHBIX BOJAOEMOB
dbocdaramu.

JlemoHCTpanuu

Komnexuu: pocdop u ux coeuHeHus.
B3anmoneiicTBre KOHIIEHTPUPOBAHHON a30THOU
KHUCJIOTBI C MEJIBIO.

JlaGopaTopHbIe ¥ TIPAKTUIECKHE PAOOTHI
JIaGopaTopHbIE OMBITHI:
1. B3aumopeiicTBre cojieid aMMOHHS C TIETOYBIO.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUH CBOMCTB
3J1EMEHTOB VA-TpylIibl U UX COEIUHEHUN C YUETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (PU3UUECKUE U XUMUYECKHUE CBOWCTBA
IPOCTHIX BEIIECTB a30Ta U (hocopa U UX COeAUHEHHH
(aMMuaka, coyieii aMMOHHSI, A30THOW KHUCJIOThI, HUTPATOB,
okcuna ochopa(V) u hochopHoit Kuciotsl, pocdaTon),
CHOCOOBI UX MOJYYCHHUsI, TIPUMEHEHUE U 3HAYCHNUE B
IIPUPOJIE U KU3HU YEJIOBEKA C UCIIOJIb30BAHUEM CXEMBI.

OmnpenensiTe HOHBI aMMOHHUSA U (ocdaT-nOHBI B PaCTBOPE C
UCIOJIb30BaHUEM TaOIuUIbl "XapaKkTepHble peakuy Ha
KaTHOHBI M aHUOHBI".

OOBACHATH CYLTHOCTb 3KOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C
HAXOXXJCHUEM COeIMHEHHH a30Ta u gocdopa B
OKpYXarollen cpele.

[1nanupoBaTh U OCYIIECTBIIATH HAa IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNUS, J1e/1aTh BBIBO/IbI
10 pe3yJIpTaTaM dKCIIEpU-MEHTA.

CrenoBath npaBuiaM 6e30macHoil paboThl B 1abopaTopun
IIPU UCIIOJIB30BAHUU XMMHUUYECKOH MOCY bl U 000pyA0BaHUS.

IIpon3BOINTE BEIUMCIIEHUS 10 XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh Mpy BHINOJHEHUH YU€OHBIX 3aJJaHUM TEKCThI
yueOHHUKa, CIIpaBOYHbIE MaTepUabl (IEPUOINIECKYIO
cucreMy xummudeckux 3imeMeHToB 1. 1. Menneneena,
TaOJIUIy paCTBOPUMOCTH KUCIIOT, OCHOBAaHUH U coJiell B
BOJI€, DJIEKTPOXUMUYECKUN sl HAPSKEHUN METaIOB).

Hcnonb30BaTh Npy BHITOJHEHUN YUEOHBIX 3a/laHHUN U B

MPOIIECCE MCCIIE0BATENBCKON AEATENBbHOCTH HAYYHO-

MOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COAEPKAHUS,

CIIpaBOYHBIE MaTepHallbl, pecypcsl HTepHEeTa nocie

KOHCYJIbTAIMH C NIEJaroromMm
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2. O3HaKOMIICHHE C 00pa3liaMy a30THBIX U
bochopHBIX yIoOpeHHIA.

[TpakTnueckas padoTa:

Ne 10. I[TonyyeHnne ammuaka, U3y4eHUE €r0 CBOWUCTB.

Brruncnenuns
110 YPaBHEHUSIM XUMHYECKUX PEAKIINI

Tema 6. OOuias
XapaKTepuc-

TUKA XUMHYECKUX
aneMeHTOB [VA-rpynmsl.
Yraepoa u KpEMHUN U UX
COCIMHECHMS

(8 1)

VYraepon, auloTponHble MOUGUKALMK rpaduT,
anmMa3s. B3aumopeicTBre ¢ MeTalllIaMH, HeEMeTajllaMu,
KOHIIEHTPUPOBAHHBIMHU a30THOW U CEPHOM KUCIOTaMH,
pacrpocTpaHeHHe B Ipupoje, GU3NIEeCKue 1
XMUMHYecKHe cBoicTBa. AncopOuus. Kpyrosopot
yriepoja B IPUPOJE.

Oxcupl yriaepoaa, ux Gpusnyeckue u XMuMH4eCcKre
CBOMCTBA, UX JICUCTBUE HA )KUBBIE OPTaHU3MBI,
[IOJTy4eHHE U IPUMEHEHHUE. *DKOJIOrnuecKue
poOIeMBl, CBA3aHHBIE ¢ OKcuaoM yriepoaa(IV);
TUIIO0TE3a [N100aIbHOr0 MOTEIUICHUs KIMMaTa,
MapHUKOBBIN AP deKT.™

VYrosbHas KUCIOTa U €€ CONU, UX PU3NYECKUE U
XUMHUYECKHE CBOICTBA, MTOJIyY€HHUE U IPUMEHEHHUE.
KayecTBeHHast peakiyst Ha KapOOHAT-HOHBI.
*TlepBoHayvaabHbIE MOHITHS 00 OPraHUYECKUX
BEIIECTBAaX KAK O COEAUHEHMSX yIJIepoa:
0COOEHHOCTH cocTaBa U ctpoeHus. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEIeCTBaX: )KHUpax, Oenkax,
yriaeBojaax. MarepuainbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHEHUI.*

*KpemHuuii, ero ¢puznyeckue 1 XUMHUYECKHE CBONCTBA
(Ha mpuMepe B3aMMOAECUCTBHSI C METAJITIAMU U
HEMeTaJlJIaMH ), IOJTy4YeHUe U IpUMEHEHHNE B
3JIEKTPOHUKE. >

*CoenuHeHus: KpeMHUs B mpupoje. O0miue
npencraBieHus 06 okcuae kpeMuusa(IV) u
KpeMHUEBOU kuciioTe. CUIIMKATHI, UX UCIIOJIb30BAHNE

OOBsCHATH 001IE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
251eMeHTOB [VA-rpyninsl ¥ X COEIMHEHUN C yUETOM
CTPOEHHUSI X aTOMOB.

XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA
MIPOCTHIX BELIECTB YIJIepoaa U KPEMHUS U UX COSIUHEHUN
(OKCHAOB yTJIepo/ia, YrOJIbHOM KUCIOTHI, KApOOHATOB,
OKCHJa KPEMHHUS, KPDEMHHEBOU KUCIIOTHI, CUJIMKATOB),
CIOCOOBI X MOJIy4YEHUs, IPUMEHEHUE U 3HAUECHUE B
MIPUPOJIE U )KU3HU YEJIOBEKa.

Ornpenenarb kapOoHaT- U CHIIUKAT-

HOHBI B pacTBOpE.

OOBSACHATH CYIIHOCTb FKOJIOIMUECKUX MPOOIIEM, CBSI3aHHBIX C
HAaxO0KJICHUEM YTIIEKHUCIIOrO ra3a B OKpYKarolIei cpele.

NnmrocTpupoBaTh B3aMMOCBSA3b HEOPTaHNYECKUX COCITMHEHUM
yIJIepoJia U OPraHUYECKHUX BEILIECTB 0] PYKOBOIACTBOM
YUUTEIS.

IInaHupoBaTh U OCYLIECTBIIATh HAa IPAKTUKE XUMUYECKHE
AKCIEPUMEHTBI, IPOBOIUTH HAOIIOCHUS, 1€1aTh BBIBOBI 110
pe3yabTaTaM 3KCIIEPUMEHTA I10CIIE NIPEIBAPUTEIBHON
paboTHL.

CrenoBatp npaBuiaM 6e30nacHoil paboThl B 1abopaTopun
IIPU UCIIOJIb30BAHUN XMMHUYECKOH MOCY bl U 000pyA0BaHUS.

Hcnonp30BaTh Ipyu BHITOTHEHUN YYEOHBIX 3alaHUM TEKCTHI
yueOHuKa, cipaBouHble Matepuaisl ([lepuoaudeckyro
cucremMy Xxumuueckux 3nemeHToB /1. 1. Menneneesa,
TaOJIUILy pAaCTBOPUMOCTH KUCIIOT, OCHOBAaHUN U COJieH B
BOJI€, DJIEKTPOXUMUYECKUH psJl HAPSHYKEHU METaIOB)
I10CJIE KOHCYJIbTAlUU C TIEAATOTOM.
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B OBITY, MEJUIIMHE, TPOMBINIJICHHOCTH. BaxkHerime
CTPOUTEILHBIC MaTEPHAIIBI: KEpAMUKA, CTEKIIO,
IIEMEHT, OCTOH, xKene300eToH. [Ipobaemsr
0€30IMacHOTO MCTIOIH30BAHUS CTPOUTEITBLHBIX
MaTEPHUAJIOB B MIOBCEAHCBHOM KU3HU.*

JlemoHCTpanuu

Mopenu KpuCTALTMYECKUX PEMIETOK aliMasa,
rpadura, MOJIEKYIbI (yriepeHa.

AncopO1usi pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yriéM. IIportusoras.
Buneomarepuanbl: CHIIMKaTHAs POMBIIUICHHOCTb.
Mopenu MoJIeKyJl OpraHM4eCKUX BEIIECTB.

JIaboparopHbIe U TPAKTUIECKHUE PAOOTHI
JIaGopaTopHbIii ONBbIT:

KavectBenHast peakuust Ha KapOOHAT-MOH.
[IpakTryeckue paboTHI:

Ne 11. ITosydeHune yriekuceiaoro ra3a i U3y4eHue ero
cBoiicTB. KayecTBeHHas peakiys Ha KapOOHAT-HOH.
Ne 12. Pemienue 3kcriepuMeHTaNIbHBIX 3a/1a4 110 TEME
«Hemeraimbny.

Breraucnenus

10 YPAaBHEHUSAM XMMHYECKUX PEAKIUH, €CIIU OJUH U3
pEareHToB J1aH B BUJI€ BOJHOTO PacTBOpa C U3BECTHOM
MacCOBOM J0JeH.

Hcnonb30Bath mpu BHITOTHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKON JEATENILHOCTH Hay4YHO-
MOMYJISIPHYIO JINTEPATYPy XUMUYECKOTO COAEepKAHUS,
CIIPaBOYHbBIE MaTepuabl, pecypcel IHTepHETa nocie
KOHCYJIbTAIMH C MEarorom.

Paznen 3. Mertamnbl u ux coequnenus (20 )

Tema 7. OOLIMe cBOUCTBA
METAJJIOB

(4 1)

OO01mas XxapakTepucTUKa XUMUYIECKIX DJIIEMEHTOB —
METAJIJIOB HA OCHOBAHUU UX ITOJIOKCHHUA B
[lepuoanueckoii cucTeMe XUMUYECKHUX JIEMEHTOB

. 1. MenneneeBa u ctpoeHus: aroMoB. CTpoeHue
MeTauioB. MeTramndeckas CBSI3b M MeTaJlJIndecKast
KpUCTAJITINYECKasl peléTka. DIeKTPOXUMUUECKHUH psif
HaIpspDKeHUN MeTauioB. OU3NYecKue U XUMHUECKUE

PackppiBaTh CMBICT N3Y4aeMBbIX MOHATUN U TPUMEHSTH 3TH
TIOHSITHUS TIPU OTIMCAHUY CBOMCTB BEIIECTB U UX
[IPEBPALLCHU.

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
3JIEMEHTOB-METAIIJIOB U UX COSUHEHUN C yUETOM CTPOEHUS
HX aTOMOB.

XapakTepru3oBaTh CTPOSHUE METAJUIOB, O0IIHe (HU3UIECKHE U
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cBOMcTBa MeTa/LIoB. *O01IHe CIIOCOOBI MOTYYCHUS
MeTauioB. [loHATHE 0 KOPPO3UU METAIIOB U
OCHOBHBIE CITOCOOBI 3aIUTHI OT KOppo3uu. CIiiaBbl
(cranp, 4yryH, JIOPATIOMUHUHN, OpOH3a), UX
MPUMEHEHHE B OBITY M TPOMBIIICHHOCTH. *

JlemoHCTpanuu

OsHakomiieHHE ¢ 00pa3liaMy METAJUIOB U CIIABOB, UX
(bU3NIECKUMHU CBOHCTBAMHU.

Mopenu KpUCTaJUIMYECKNX PEIIETOK METaJLIOB.
BuneomaTepuansl: KOppo3us METAJLIOB.

JIabopaTopHbIe U TPAKTUIECKHE PAOOTHI
JIaGopaTopHbIE OMBITHI:

O3nakomiieHHE ¢ 00pa3laMu CIIJIaBOB METAJLIOB.
3aBHCUMOCTbH CKOPOCTH PEAKIIUU METaJlIa C KUCIOTOM
OT TIPUPOJIBI METAJLIA.

Brraucinenns
— IO YPAaBHEHUSM XUMUYECKUX PEaKIIHii, €CIIH OJIUH
W3 PEAreHTOB COAECPKUT IPUMECH

XMMUYECKHE CBOWCTBA METAJIJIOB.

XapakTepu30BaTh O0IIKE CITOCOOBI MOIyUYEHHUS] METAIIJIOB
1ocje CTPYKTYPUPOBAHUS MaTepUaa.

CrnenoBatp npaBuiaM 6e30macHoi paboThl B 1abopaTopun
IIPU UCIIOJI30BAaHUH XMMUYECKOH MOCY/bl M 000py10BaHHUS.

[Ipon3BOANTE BBIUMCIIEHUS 110 XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh Opyu BBIIOJHEHUN YUEOHBIX 3a/1aHUM TEKCThI
yueOHuKa, cipaBouHble Matepuaisl (Ilepuoauyeckyro
cucTemMy Xxumuueckux 3seMmeHToB 1. . Menneneesa,
Ta0IMILy PAaCTBOPUMOCTH KUCJIOT, OCHOBAHHI U COJICH B
BOJI€, SJIEKTPOXUMHUECKUH psiji HAPSKEHUH METaIJIOB).

Hcnonb30Bath py BHINOJHEHUH YUEOHBIX 3aJaHUI U B
polecce UCcCIe10BaTeNbCKOM 1eATEIbHOCTH HAyUHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEpKaHUS,
CIpaBOYHbIE MaTepHabl, pecypcbl MHTepHeTa mocie
IIPE/IBAPUTENbHOIN KOHCYJIbTALlUU C [1€Jar0roM

Tema 8. Baxueimme
METaJUIbl U UX
COCONHCHUA

(16 1)

[Ilenrounsle Metasubl. [Tonoxenue B [lepnonnueckoi
CHCTeMe XMMHYECKHX 3eMeHTOB JI. 1. MeHnaeneena,
cTpoeHue aroMoB. HaxoxieHne B mpupoe.
duznyeckue U XUMUIECKHE CBOMCTBA (Ha IpUMepe
HaTpus U Kanus). OKCUJIBI U TUIPOKCUIBI HATPHUS U
Kanus. [I[puMeHeHne menoYHbIX METAIUIOB U UX
COCIUHCHHH.

Ilenoyno3eMeabHbIC METAIbI MAarHUM U KaJIbLIMH,
cTtpoeHne aroMoB. [lonoxenue B [leprnonnueckon
cucTeMe XxuMmuueckux saemeHToB 1. M. Menaeneena.
Haxoxnenue B npupone. Pu3nueckue 1 XUMHIECKUE
cBolicTBa. BaxkHelme coeuHeHUs KanbIys (OKCHUI,
TUAPOKCH, coiin). *JKECTKOCTh BO/BI M CIIOCOOBI €€
ycTpaHeHus. ™™

Amomunnii. [Tonoxenne B [leproauyueckoil cucreme

OOBsCHATH 00IIIHE 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
3JIEMEHTOB-METAIIJIOB B IPYIIAX U UX COEAUHEHUH ¢ yIETOM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh (PU3NUECKHE U XUMUYECKUE CBOMCTBA
IIPOCTHIX BEIIECTB METAJJIOB U UX COENHEHUH (OKCHUIOB,
THJPOKCUIOB, COJIEH) C OMOPOM Ha CXeMy, CIIOCOObI UX
MOJTyYEHHsI, IPIMEHEHNE U 3HAUSHNE B IPUPOJIC U KHU3HU
4eJIoBeKa.

Pacnio3HaBatk ¢ MOMOIIBIO KAUECTBEHHBIX PEeaKUil HOHBI
METaJUIOB (MarHus, KaJblus, aTFOMIHNS, [IMHKA, JKee3a
(2+), xenesa (3+), meau (2+) C UCMIOIL30BAHUEM TAOJIUIIBI
"XapakTepHble peaKIMM1 Ha KaTHOHBI .

[TmanrpoBaTh U OCYIIECTBIISATH HA MPAKTUKE XUMUIESCKUE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, JIeTIaTh BHIBOIBI 110
pe3yabTaTaM dKCIIepUMEHTA.
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xumuueckux snemeHToB [1. . MenaeneeBa, crpoenue | CienoBarh npaBuiaM 6e30macHoil paboThl B 1a00paTopuu MpH

atoMa. Haxoxxnienue B npupojae. dusznueckue u UCIIOJIb30BAHUH XMMUYECKOW TIOCY/IbI U 000pYI0BAHUSL.
XMUMHYECKHE CBOWCTBA. AM(pOTEpHbIE CBOICTBA IIpon3BOAUTE BEIYUCIICHUS 10 XUMUYECKUM YPABHEHUSM.
OKCHJIa U TUJIPOKCH/JIA. BoicTpanBath pa3BEpHYThIE IICbMEHHBIE U YCTHBIE OTBETHI C
XKeneso: cocras, cBoiicTBa U nonydeHue. Ilonoxxenune OIopoil Ha MH(OpPMaUIO U3 YUeOHHUKA U CIIPAaBOYHBIX

B [leproanueckoii cucreMe XMMHUUECKUX 3JIEMEHTOB MaTepUajoB, FPaMOTHO UCIIOIb30BaTh U3y4EHHBIN

. . MenneneeBa, ctpoeHue aroma. Haxoxnenue B MOHATUIHBIN amapar Kypca XUMHHU.

npupoje. Pu3nyeckre U XMUMUYECKUE CBOKCTBA. Vcronb30BaTh MU BHIIOJIHEHUH YU€OHBIX 3a/laHH U B
Oxcunpl, rugpokcuabl U conu xenesa(ll) IIPOLIECCE UCCIIEN0BATENBCKON NEATEIIBHOCTH HAy4YHO-

u xene3a(Ill). MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEpKaHUS,

CIIpaBOYHbBIC MAaTCPUAJIbI, PECYPChI I/IHTCpHCTa IIOCJIC

JlemoHcTpamuu ¥
MPEIBAPUTEIBHON KOHCYJIBTALIMH C IEJArOrOM

B3anmopeiicTBue HaTpuUs C BOJIOM.

OkpammBaHue IaMEHH HOHAMU HATPpUS U KaJlus.
OxkpaimBanue MmiaMeH HOHAMHU KaJIbIIHSI.
BzaunmopeiicTBHe OKCHAa KaIbIHI C BOJIOMH.
Buneomarepuansl: ropeHHe Kese3a B KUCIOPOIE U
XJI0pe.

JIaGopaTopHbIe ¥ MPAKTUUECKHE PAOOThHI
JlaGopaTopHBIE OTIBITHI:

O3HakomJIeHHEe ¢ 00pa3liaMy aTlOMUHHUS U €T0
CILUIaBOB.

AmdorepHbIe CBOMCTBA THAPOKCHIA ATTFOMUHHMSL.
KauecTBeHHBIE peakiMi Ha HOHBI JKeJle3a.
[TpakTuyeckue paboTHI:

Ne 13. Pemennie skciepuMeHTaIBHBIX 33]1a4 110 TEME
«MeTtambi».

Brruucinenus
10 YPAaBHEHUSIM XMMHYECKUX PEAKIIUM.

Pasznen 4. Xumust u okpyxaromias cpena (3 9)

Tema 9. BemectBa u *HoBble MaTepuaiibl 1 TeXHOJIOrHH. BemecTa u XapakTepu30oBaTh POJb XUMHUHU B PA3IMYHBIX cepax
MaTepuaibl B KU3HU MaTepHasbl B TOBCEIHEBHOM )KM3HU YEIOBEKA. XUMUS | JIEATENbHOCTH JIIOJI€H, OCHOBHBIE BEIIECTBA U MaTEpUAIIbI,
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YCJI0BCKA

(3 1)

U 310pOBbE. bezonacHoe ucnonp30BaHUE BEILIECTB

Y XUMHYECKUX PEAKIUN B OBITY.

IIpupoHbIE HCTOYHUKH YTIIEBOAOPOAOB (YIroJib,
MIPUPOJIHBIN ra3, HeTh), IPOAYKTHI HX IepepaboOTKH,
UX POJIb B OBITY ¥ IPOMBIIIIIEHHOCTH.

OCHOBBI 3KOJIOTHYECKON IPAMOTHOCTU. XUMHUECKOE
3arps3HEeHue OKpYyKaroleil cpeipl (mpeaeabHo
nomyctumast koHreHTpanus semiects — [1/1K).

Posib XMUM B pellIeHUH YKOJIOTHUECKUX MPodIem.™

MPUMEHSIEMBIC B )KU3HU COBPEMEHHOT'O YEJIOBEKA.

OOBSCHATH yCIIOBUS 0€30MIaCHOTO HCIIOJIH30BAHUS BEIIECTB H
XHUMHUYECKHX PEaKIUil B OBITY.

AHanu3upoBaTh U KPUTUYECKU OLICHUBATH UH()OPMAIIHIO
O BIUSIHHH TIPOMBIIIICHHOCTH, CEITLCKOTO X03S1CTBA,
TPAHCIOPTA U JIp. HA COCTOSTHUE OKPYKAIOIIEH CPebl.

YMeTh OKa3bIBaTh MEPBYIO MMOMOIIIb TPU XUMUYECKHUX 0XKOTaX
U OTPaBJICHUSX.

[TpuHUMaTh yuacTHe B 0OCYXKICHUH MTPOOJIEM XUMHUECKOU U
9KOJIOTHYECKOM HAIPABICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO 110 MPOOJIEME U TIPe/Iarath
BO3MOXKHBIE YT €€ PEIICHUS C OTIOPOH Ha MH(POPMAIIHIO 13
yueOHHKA U CIIPaBOYHbBIC MaTepUalibl, pecypchl HTEepHEeTA.

IIpu pa3paborke paboueil mporpamMmbl B TEMAaTHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTE€Hbl BO3MOXKHOCTH HCIOJIB30BAHUS 3JIEKTPOHHBIX
(unpoBbIX) 00pa30BaTENBHBIX PECYPCOB, SBISIOMUXCA YU4EOHO-METOJWYECKMMU MaTepuajaMu (MyJIbTHMEIUIHBIE TPOTPAMMBI, AIJIEKTPOHHBIE
Y4EOHUKH U 3a/la4YHUKH, 3JIEKTPOHHbIE OMOIMOTEKH, BUPTyallbHbIE JIaOOPATOPUHU, UIPOBBIE MPOrPaMMbl, KOJUIEKIMHU LU(POBBIX 00pa30BaTeIbHBIX
PECYPCOB), UCIOJIb3YEMBIMU /JIsl 00YUEHHsI M BOCIUTAHUS PAa3IMYHBIX TPYIII M10JIb30BATENEH, IPEACTaBIEHHBIMU B AJIEKTPOHHOM (LIM(pOBOM) BUJE U

PCAUIM3YIOIIHUMU TUAAKTHUYCCKUEC BO3ZMOXKXHOCTU I/IKT, COACPIKAHUC KOTOPBIX COOTBECTCTBYCT 3dKOHOAATCILCTBY 00 O6pa3OBaHI/II/I.
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YYEBHO-METOJANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI IJIS1 YUEHUKA

1 .Yuebnuk Xumus 8 kimace O,C. I'abpuensu, H.I'. OctpoymoB C.A. Cnaakos
2. Vuebnuk Xwumwus. 9 xmace O.C. I'abpuensa, H.I'. Octpoymos, C.A. CnagkoB. - U3nanue 5-¢
nepepadorannoe. [Ipocsemenue. (rogex no 31 aBrycra 2027t.)

METOJUYECKHE MATEPUAJIBI JIUIA YUUTEJIA
1. Yuebnuk Xumus O.C. I'abpuensn uzn.6-e 2014r.
2. Xumus.9 Kjgacc: KOHTPOJIbHBIE W TpoBepouHble padora K ydeOHuky O.C.I'aGpuensH
«Xumusa 9 xmace»/O.C. T'abpuensn, I[1.H. bepeskun, A.A.YmakoBa u ap.-8-¢ W3/..CTEPEOTHII-

M. Ipoda «2010-174, (2)c.
3. Xumus 9 xnacc. TpenupoBounsie 3aganus. KontponsHsie pabotsl. - Caparos: Jluiew,

2017.- 64c.

[MNPPOBLIE ObPA30OBATEJIbHBIE PECYPCBI, PECYPCBI CETU UHTEPHET

1.bubmnoreka [{OK
2. COOpHUK JIE€MOHCTPAIIMOHHBIX ONBITOB I CpeaHed oO0meo0pa3oBaTeIbHONW IITKOJIBI

(«CoBpemeHHasi TyMaHUTapHasl aKaieMusi»)
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