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PaGouass mporpamma mo ydeOHOMY TmpeaMery «Xumus» (0a30BbI YPOBEHbD)
(mpenMeTHas 06nacTh «EcTecTBEHHO-HAYYHBIC MPEIMETHI») BKIIOYACT MOSCHUTEIHHYIO
3aIHCKY, COJEP)KaHne OOyUCHHUs, TUNIAHUPYEMbIEC PE3YIbTaThl OCBOSHUS ITPOTPAMMBI 110
XUMHUH, TEMaTHYECKOE IJIAHUPOBAHHUE.

[TosicHuTenbHass 3amucKa OTpa)kaeT OOIIME IeIM M 3aJladyd U3Y4YEHHs] XHMUH,
XapaKTEPUCTHKY TICUXOJOTHUECKUX TPEINOChUIOK K €€ H3YYEHUI0 OOYJaroIIMMUCH,
MECTO B CTPYKTYpe Y4eOHOro IUIaHa, a TaKXke MOAXOAbl K OTOOpY colep:KaHus,
K OIPEICIICHUIO TUNIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue 0Oy4deHHUsI PACKpbIBA€T COJEpKaTelIbHbIE JIMHUHM, KOTOPBIC
npeajiaratoTcs s 00s13aTeIbHOT0 U3YYEHHUSI B KaXJOM Kjlacce Ha YpOBHE OCHOBHOTO
oO1iero oopazoBaHusl.

[InanupyeMbie pe3ynbTaTbl OCBOCHHUS MPOTPAaMMbl IO XHUMHH BKIIIOYAIOT
JUYHOCTHBIE, METalpeAMETHBIC PE3yJbTaThl 3a BECh IMEpPUOA OOY4YEHHUS Ha YpPOBHE
OCHOBHOTO 00IIIero 00pa30BaHUsI, a TakXKe MPEAMETHbIE JOCTHXKEHUS O0ydaromerocs
3a KaXKJIbIi TOJ] OOy4eHHUS.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMUHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBIIEHA
Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMmMbl OCHOBHOTO 001iero oOpa3zoBanus, mpencraBieHHbix B OI'OC 00O,
a TaKkKe Ha OCHOBE (QeAepalibHOM paboueil MmporpaMMbl BOCIHTAHHUS U C YYETOM
KOHIENIMM TpenojilaBaHusi ydeOHoro mpeamera «XuUMHUS» B 00pa30BaTEIbHBIX
opranuzauusax Poccurickon denepanuu.

[IporpamMma nmo XxuMuu pa3paboTaHa C LENbI0 OKa3aHUS METOAMYECKON MOMOIIH
YUUTEINIO B CO3JJaHUU paboyeil mporpaMmbl IO y4eOHOMY MPEAMETY.

[Iporpamma o xumMum Aa€T NPeICTABIECHUE O LENIX, 00IIel cTpaTeru o0y4eHus,
BOCIMTAHHUA W  Pa3BUTHS  OOydYaroIMXCS CpPEACTBAaMH  Y4eOHOTro  IpeaMmerTa,
yCTaHaBIMBaeT  00s3aTeIbHOE  NPEIMETHOE  COAepXaHue, MpeaycMaTpUBaeT
pacrpeiesieHre €ro 1o KjiaccaM U CTPYKTYpUpPOBAHUE MO pa3ziesiaM U TeMaM NpOorpaMMbl
N0 XHUMHH, ONpEIeNseT KOJUYECTBEHHbIE U KAUeCTBEHHBIE XapaKTEPUCTUKU
COJIEpKaHUs, PEKOMEHIYEMYIO IIOCIEIOBATENbHOCTh HW3YYEHUS XUMHUU C YYETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3pAacTHBIX OCOOEHHOCTEH O0O0yYaromMXcs, ONpeAessieT BO3MOXXHOCTH  IpeaMeTa
JUIS peayin3alui TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHuUs, a Takke TpeOoBaHUMN
K pe3yjbTaTaM OOy4eHMs] XMMHHM Ha YPOBHE LeJeld M3ydeHHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATENILHON JIESITEIbHOCTH 00YUYaroIIerocs Mo OCBOCHHUIO Y4e€OHOTO
COJIEp KaHUSI.
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3HaHWE XHMMHM CIYKUT OCHOBOM Uil (OPMUPOBAHUS MHPOBO33PEHUS
00y4aroIIerocs, ero MpeACTaBICHUH O MaTePUATbLHOM €AMHCTBE MUPA, BAKHYIO POJIb
urpaioT (GopMHupyeMble XMMHUEH NPEICTABICHHUA O B3aUMOIPEBPAICHUSAX SHEPTrUu
U 00 DHBOJIIOLMM BEIIECTB B MPUPOAE, O IMYTAX PEIICHUS TIOOAIBHBIX MpodIeM
YCTOMYMBOIO pPa3BUTUS YEJIOBEYECTBA — CHIPBEBOM, JIHEPIETHUYECKOM, NHUIIECBON
U DKOJIOTUYECKOM O€30MacHOCTH, MPOOIeM 3APaBOOXPAHEHUS.

N3yueHnne xumuu:

CIOCOOCTBYET peaju3aluy BO3MOKHOCTEW [UIsl caMOpa3BUTUS U (OPMUPOBAHUSA
KYJIBTYpbI JINYHOCTH, €€ 0011el U (PyHKIIMOHATBHON T'PAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHpPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOyyaroluxcs,  HaBBIKOB  HX  CaMOCTOSATEIbHOW  Y4YEOHOM  JI€ATENbHOCTH,
DKCIIEPUMEHTAJIbHBIX W MCCIEIOBATEIbCKUX  YMEHHMM,  HEOOXOAMMBIX  Kak
B TIOBCETHEBHOM JKM3HU, TaK U B IPO(ECCUOHATIBHON e TENIbHOCTH;

3HaKOMUT CO CHEIU(PHUKON HAYYHOT'O MBIIIICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIAA HAa EIUHCTBO NPUPOABI U YEIOBEKA, SBIICTCA OTBETCTBEHHBIM JTaIllOM
B (POPMUPOBAHUU €CTECTBEHHOHAYUYHON rpaMOTHOCTH 00Y4arOIINUXCS;

croco0cTByeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJaJ B dKOJOrMUYECKOe 00pa3zoBaHHE
o0yyJarommxcs.

JlanHble HampaBieHUsT B OOyYE€HMU XHUMHUU OOECIEUYMBAIOTCS CHELUPHUKON
coJiepKaHusl yueOHOro MpeMeTa, KOTOPBIN SBISETCS NeIarorn4ecky alaliTuPOBaHHBIM
OTpakeHueM 0a30BOIl HAYKM XHUMHH HA ONPEEIEHHOM 3Tarne €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOrO oOOHIEro 00pa30BaHUS OpPUEHTUPOBAH
Ha OCBOEHME OOYYarOUIMMHUCS CHCTEMbl IEPBOHAYAIBHBIX MOHSITHI XHMHH, OCHOB
HEOPTaHUYECKOM XMMHHU U HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX MOHATHUNA OPraHWYECKOU
XUMUH.

CtpykTypa conepKaHUsi NpPOrpaMMbl MO XHUMHH C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 NoaxoAa K €€ nzyuyeHnro. Conep:kaHue CKJIaIbIBAECTCS U3 CUCTEMBI ITIOHATHN
O XMMHMYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IOHATHH O XWMHUYECKOM PEAKLIUH.
O06e 3T cHucTeMbl CTPYKTYPHO OPraHU30BaHbl IO MPUHUMUITY [OCIEI0BATEILHOTO
Pa3BUTHSI 3HAHHWI HA OCHOBE TEOPETUUECKUX MPEICTABIECHUN PA3HOTO YPOBHSL:

ATOMHOMOJIEKYJISIPHOT'O YUYE€HMS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

[Tepnoanueckoro 3axkona JI.1. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XMMUU,

YYEHUS O CTPOCHHH aTOMa U XUMUYECKOU CBS3H;

npeCcTaBiICHU 00 SJIEKTPOTUTHUECKOMN TUCCOIMAIINY BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE YMIIMPUYECKH MTOTYYEHHBIX U
OCMBICJIEHHBIX (paKTOB, Pa3BUBAIOTCS MOCJIEJOBATEIFHO OT OJHOTO YPOBHS K JPYTroMy,
BBIMOJHAS (PYHKIIMM OOBSACHEHHUS U TMPOTHO3UPOBAHUSA CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U NIOJIYYEHNS N3y4aEMbIX BEIIECTB.
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OcBoeHue nporpaMMbl M0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPE/ICTABICHUS
O XMMHYECKOW COCTABJISIONIEN HAy4YHOW KapTUHBI MHUpPA B JIOTMKE €€ CHUCTEMHOU
IPUPO/BL, IEHHOCTHOI'O OTHOIIECHHS K HAYyYHOMY 3HAHHUIO U METOJIaM [TO3HAHUSI B HAYKE.
N3yyeHne XuMuu MPOUCXOAUT C MIPUBJICUCHUEM 3HAHUN U3 paHEe W3YUYEHHBIX YUEOHBIX
npeameToB: «Okpyxatromuil Mup», «buosorus. 5—7 kmaccb» u «dusuka. 7 Kiaacey.

[Ipu M3yyeHUU XUMUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB XUMHUYECKOMH
HAayKW Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTUYECKOW eSITeIbHOCTH
YeJIOBeKa M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajada ydeOHOTO
IpeMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHUM — BaKHEUIIHX
($akTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX MOJOKEHUH, JOCTYMHBIX 00O0OIICHHUN
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HayKH, B MPUOOIIEHUU K HAYYHBIM METOJaM
NO3HAHUS MpPU M3YyUYEHUU BEIIECTB W XHMHUYECKUX peakuuid, B (OPMUPOBAHUU
Y Pa3BUTHHU IO3HABATENIbHBIX YMEHUN M MX NMPUMEHEHHH B Y4EOHO-IIO3HABATEJIbHOMN
U y4yeOHO-UCCIIEOBATENbCKON JAESITENbHOCTH, OCBOCHHU IMpaBuil  0€30IacHOTro
oOpaleHus ¢ BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipy W3yyeHUM XUMUM Ha YPOBHE OCHOBHOIO OOHIEro 0Opa30BaHUsl BAKHOE
3HaY€HUE MPUOOPENH TaKUE 1EeJIH, KaK:

(dopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K €aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY HPHUHITHIO PEIICHHH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM JKU3HU;

HaIlpaBJIEHHOCTh OOY4YEHUsI Ha CHCTEMATHYECKOE NPHOOIIEHHE O0YyYaroluXcs
K CaMOCTOATEJIBHON ITO3HABATEIILHON JEATEIbHOCTH, HAyYHBIM METOJAaM II03HAHMS,
(bopMHPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

obecrieueHre yCciIoBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJaIONUMUCS OTIBITa
pa3HOOOpa3HOM JAESATENbHOCTH, IO3HAHUS W CaMONO3HAHUS, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMYHBIX BUIOB
NEATEIbHOCTH;

dbopmupoBanue o01IeH (PYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYKAIOLIET0 MUPA, UCTIOIb3YsI
3HAHMS U ONBIT, MOJYYECHHbIE NPHU HU3YYEHUU XHUMHUH, MPUMEHSATHh WX IPU PEIICHUU
npo0seM B NOBCEAHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

(dopMupoBaHue y oOOydarolUXCs TYMaHUCTHMYECKHUX OTHOIICHUN, MOHMMAaHUS
LIEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH SKOJOTMYECKH IEIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOU AEATEIHLHOCTU B LEISIX COXPAHEHUSI CBOETO 3710POBbs U
OKPYKAIOIIEH IPUPOJHOU CPELBIL;

pa3BUTHE MOTHBAIMM K OOy4YEHHIO, CIIOCOOHOCTEd K  CaMOKOHTPOJIIO
¥ CaMOBOCTIMTaHUIO HA OCHOBE YCBOEHHUS 00III€UEI0BEUYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOGUIIS U HAMPABICHHOCTH AaIbHEHIIIEro 00yUeHHUs.

OO61iee 4yuCIO0 4YacoB, PEKOMEHJIOBAHHBIX JJIsi M3ydyeHHs XuMuu, — 136 4acos:
B 8 kacce — 68 wacos (2 yaca B Heneno), B 9 kitacce — 68 yaco (2 yaca B HezeIio).
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JUig Kaxa0ro Kiacca NpeayCMOTPEHO Pe3epBHOE Y4eOHOE BpeMs, KOTOPOE MOYKET
OBITh UCIIOJIBF30BAHO YYACTHUKAMHU 00pa30BaTEIbHOIO MpoIiecca B HEsiX (POPMUPOBAHHUS
BapUATHUBHOMN COCTAaBIISIONICH COIEpKaHUsI KOHKPETHOUW paboueit mporpammel. [Ipu aTom
oOsi3arenbHass (MHBapUaHTHAs) 4YacTb COJCP)KAHUS [PEIMETa, YCTAHOBJICHHAs
npUMepHON pabouei mporpaMMoil, U Bpemsi, OTBOAUMOE Ha €€ U3yueHue, TOJKHBI ObITh
COXPaHEHBI MTOJHOCTHIO.
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COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHavajbHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumun. Posib XuMHM B )KU3HU 4YEIIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. Ousznueckre CBOMCTBA BEIIECTB. ArperartHoe coctosHue Bemects. [lonsTue
0 MeToJax Io3HaHus B xuMuH. Uucrteie BemecTBa M cMecu. CrocoObl pazjiesieHus
CMeEcCei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 371€MEHThI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocTble 1 coXKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuyeckass ¢dopmyna. BaleHTHOCTh aTOMOB XMMHMUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHocUTelbHasd aToMHasg Macca. OTHOCHTEIbHAs
MOJIEKYJIsIpHasg Mmacca. MaccoBasi 10151 XUMHUYECKOTO SJIEMEHTA B COCIMHEHNH.

KonuyectBo BemectBa. Mok, MonsipHast Mmacca. B3auMocCBsi3b KOJIMUECTBA, MacChl
W 4Yuclia CTPYKTYpPHBIX €AWHUIL BemiecTBa. Pacu€Tel mo dopmylaM XUMHUYECKHUX
COCIUHCHUM.

DU3NYECKUE U XMMUUECKHE SIBJICHUS. XUMHUYECKask peakuus U e€ mpu3Haku. 3aKOH
COXpaHEHMSI MAacCChl BELIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccudukaius XUMHAYECKUX
peakiuii (CoeIMHEHUs, pa3JI0KCHHS, 3aMEIICHUS, 0OMEHa).

Xumuueckuii 3KCnepumenm:

3HAKOMCTBO C XWMHUYECKOW TMOCYAOW, MpaBWjiaMud paboThl B jabopaTopuu u
npuémMamMu oOpaiieHust ¢ J1abopaTOpHBIM OOOPYJOBAaHUEM, HM3YyUYCHHUE U OIMCAHUE
(bu3nYecKX CBOMCTB 0Opa3IOB HEOPTaHMUECKUX BEIIECTB, HAOMIOJCHUE (U3UUECKUX
(n1aBrieHHE BOCKA, TassHUE JbJa, pACTUPaHUE caxapa B CTYIIKE, KATIEHUE U KOHACHCAITUs
BOJbI) U XUMHUYECKMX (TOpPEHHE CBEYHM, TMPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBUE Mella C KUCIOTOW) SIBJIEHWH, HAOJMIOIEHHE W OMHCaHUE MPU3HAKOB
MPOTEKAHUSI XMMHYECKHUX peakuuid (pa3ioKeHWe caxapa, B3ahuMOJICHCTBUE CEPHOMU
KHCJIOTBI C XJIOpUAOM Oapus, pasnoxkenue ruapokcuaa meau (1) mpu HarpeBanuwm,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM conu menu (II), uzydenne crocoOoB paszneneHus
cMeced (C TIOMOIIbIO MarHuta, (QUIBTPOBAaHWE, BBIMAPUBAHKUE, JUCTUILISLINS,
xpomaTorpadusi), IpOBEJACHUE OYUCTKUA MOBAPEHHOM COJIM, HAOMIOJCHUE U ONMHUCAHUE
pEe3yJAbTAaTOB MPOBEACHUSA OMbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacCCHhI,
co3ZaHue Mojieeil MoJieKy (IIapoCTEeP>KHEBBIX).

BaskHelinmue npeacTaBUTE I HEOPraHUYECKHUX BelleCTB

Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa. Kucinopona — 3eMeHT U IpocToe BEMIECTBO.
Haxoxnaenue kucimopoaa B mpupoje, GU3NYeCKue ¥ XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxkcunpl. [lpumenenue kucinopoga. CrnocoObl MOMyYeHUS KHUCIOpOAA
B Jlabopartopuu W TMPOMBIIUICHHOCTH. KpyroBopoT kwuciopoga B mpuposae. O30H —
aJUIOTpOTHAsE MOU(UKALIMS KUCIOPOa.
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TernoBoit 3pPexkT XMMHUUYECKOW peakiu, TEPMOXUMHUYECKHUE YPaBHEHHUS, K30-
U DHIOTEPMUYECKHE peEakUuH. TOIUIMBO: Yrojib M METaH. 3arpsA3HCHHE BO31yXa,
yCWJICHHE MapHUKOBOTO 3 eKTa, pazpylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT U mpoctoe BemiectBo. HaxoxkaeHune BoAopoaa B MPUPOJE,
bu3MYecKue U XUMUYECKUE CBONCTBA, MPUMEHEHUE, CIIOCOORI moaydeHus. KuciuoTer u
COJIH.

MonsipHbIii 00BEM ra3oB. Pacu€Tsl M0 XUMUUECKUM YPaBHCHHSIM.

dusnueckue cBOKMCTBA BOAbL. Bona kak pactBopuresnb. PactBopsl. HackllieHHbIe 1
HEHACBIIIEHHbIE PaCTBOPBI. PacTBOpHMOCTH BelIECTB B BojE. MaccoBas JoJisl BEHIECTBA
B pacTBOpe. XUMHUUYECKHUE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoB B mpUpoOAE U
B )KM3HU 4esioBeka. KpyroBopot Bojbl B pupoe. 3arps3HeHre NpupoHbIX Bog. OxpaHa
Y OYUCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCHU/IOB: cosieo0pa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosieoOpasyromue. Homenknarypa okcusoB. dusnyeckue U XMMUYECKHE CBOMCTBA
okcuaoB. [loyyeHne OkCcuIoB.

OcHoBanusi. Knaccudukanuys oCHOBaHMI: MIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. @PU3MYECKME W XHWMHUYECKHME CBOWCTBA OCHOBAHWM.
[Tomy4yeHnrne OCHOBaHMIA.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. Puznueckue Hu
XAMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MeTaiuioB H.H. bekerora. [lonyuenue
KHUCJIOT.

Comu. Homenkiarypa coiseil. ®PuU3NUEeCKHE W XHUMHUYECKHUE CBOMCTBA COJIEH.
[Tonydyenue comnen.

I'eneTnyeckas cBs3bp MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckui Ikcnepumenm:

KaueCTBEHHOE OIpeJeiCHUEe COACPKAHUSI KHUCJIOpoAa B BO3AyXe, MOJIydeHHUE,
coOupaHue, pacro3HaBaHWE M M3YUYCHHE CBOMCTB  KHUCIOpOJa, HAOIIOJACHHE
B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BOSHUKHOBEHUS W MPEKpaIlieHUs
ropenusi (moskapa), O3HAKOMJICHHE C O0O0pa3laMu OKCHJOB M OIHMCAHUE HUX CBOMCTB,
MoJIy4eHHe, coOMpaHue, pacro3HaBaHWE M W3Y4YCHHE CBOMCTB BojOpoja (ropeHue),
B3auMojeiicTBrue Bojgopoaa ¢ okcuaomM wmeau  (I1)  (BO3MOXHO HCITOJIB30BaHHE
BHJICOMATEPUAJIOB), HAOIIOIEHNE 00PA3IIOB BEIIECTB KOJIMYECTBOM 1 MO, MCCenoBaHue
OCOOCHHOCTEHM PacTBOPEHHUS BEIIECTB C Pa3IMUYHON PACTBOPUMOCTHIO, TPUTOTOBIICHHE
PacTBOPOB C ONPEAEITEHHON MACCOBOM JIOJIENM PACTBOPEHHOIO BEILIECTBA, B3AUMO/ICVICTBUE
BOJbl C MeTaulaMu (HaTpueM M KaiblueM) (BO3MOXHO  HCIIOJb30BaHUE
BHUJICOMATEPUAIIOB), HCCIIEIOBaHKE OOPa3IOB HEOPTaHMYECKUX BEIIECTB Pa3IUUYHBIX
KJIACCOB, HA0JTIOIEHUE N3MEHEHUS OKPACKHA HHIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHue B3aumojeicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT
C MeTaJlJITaMU, PeaKIui HEeUTpaau3aluu, MOJyuYeHHEe HEPACTBOPUMBIX OCHOBAHUH,
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BBITECHEHHUE OJTHOTO METAJIa APYTUM U3 pacTBOpa COJIM, PEILIEHUE DKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme Kiraccsl HEOPraHMYECKUX COSIUHEHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX 3JIEMEHTOB
JA.A. MenpgeaeeBa. CtpoeHue aToMoB. XuMHUYecKasi CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH

[lepBble MOMBITKH KJIACCU(DUKAIIMU XUMUYECKUX 3eMeHTOB. [loHsTHe o rpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMETbHBIE METALIbI, TAJIOT€HbI, THEPTHHIE
rasbl). DJIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(OTEPHBIE OKCUIBI U TUAPOKCHU/IBI.

[lepuonnueckuii 3akoH. llepmoanueckass cucTeEMa XHUMHYECKHUX  DAJIEMEHTOB
JI.1. MenneneeBa. KopoTkoneproanas u juHHONIEpUoaHast Gopmel [lepromnyaeckoit
cucreMbl xuMudeckux 3seMmeHToB .M. Menneneesa. [lepuoapl u rpynmbl. @uzndeckui
CMBICJI MIOPSAIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX suep. M3oromel. Onexkrponsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUECKUX 3JIeMeHTOB llepuonnueckoi
cucrembl JI.MI. Menneneea. XapakTepuUCTMKAa XHMHYECKOI'O JJEMEHTA II0 €ro
nonoxxeHuto B [lepuoanueckon cucreme .M. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHHUS paguyca aTrOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJTMYECKUX U HEMETAJNIMUYECKUX CBOMCTB I10 TPYIINaM U IEPUOIaM.

3nauenue [lepuognueckoro 3akoHa u llepuoanueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB [IJIs1 Pa3BUTHUS HayKHu U ipakTuku. .. MenaeneeB — yd€Hblil ¥ rpaXJaHUH.

Xumuueckasi cBa3b. KoBasieHTHas (mojisipHass ¥ HEMOJSIpHAsi)  CBA3b.
DJIEKTPOOTPUIIATEILHOCTh XUMUUECKUX 2JIEMEHTOB. MIOHHAas! CBSI3b.

Crenenb okucneHusi. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCIICHUSI U1 BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil Ikcnepumenm:

M3yuyeHHe OOpaslloB BEIIECTB METAUVIOB W HEMETAUIOB, B3aWMOJICUCTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMHM KHCJIOT U IIEJIOYei, MPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIuii (TOpeHHUe,
peaKIuu pa3ioKEHUs, COSTUHECHHUS).

Mesicnpeomemmuvie ces13u

Peanmzanust MexnpeaMETHBIX CBsA3ed TMPU U3YYEHUM XUMHU B 8 Kjacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATUHM, TaK
U TIOHATHH, SBISIOMIMXCS CUCTEMHBIMHM JJIi OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO ITMKJIA.

OO0mIre ecTeCTBeHHOHAYYHbIC TIOHSTHSI: HAYyYHBINH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHUHTE3, KIacCU(pUKaIUs, TEePUOJUYHOCTb, HAOIIOJCHUE, OSKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Martepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHU], WU30TOIBI,
PaJIMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUYECKUN 3apsifl, BEIIECTBO, TEIO0, 00BEM,
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arperaTHoe COCTOSHHE BEIECTBA, ra3, PU3NYCCKUE BEIWYHMHBI, SAMHHIIBI U3MEpPEHUS,
KOCMOC, TUTaHETHI, 3BE3/161, COJHIIE.

buonorus: dorocuntes, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE TTOPOJIBI, MOJIC3HBIE
MCKOIIaeMbI€, TOTIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peaKkuus

[lepuonnueckuii 3akoH. llepmoanueckass cucTEMa XHMMHYECKHX  DAJIEMEHTOB
J.A. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB IIEPBBIX TPEX IEPUOJOB, Kaluus, KaJIbLU U UX COCIUHEHUU
B COOTBETCTBHUH C IIOJIOKEHUEM JJIEMEHTOB B [Ieprnoanueckon cucTeMe U CTPOEHUEM UX
aTOMOB.

CrpoeHue BeniecTBa: BUAbl XUMUYECKON CBSI3HU. THUIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOM PEMETKM W BUIA
XAMHUYECKOM CBSI3H.

Knaccudukanus ©u HOMEHKJIaTypa HEOPTraHUYECKHUX BEIIECTB. XHUMHUUYECKHE
CBOICTBA BEUIECTB, OTHOCSIINXCS K PA3JIMYHBIM KJIaCCAM HEOPraHUYECKUX COCTUHEHU,
ITE€HETUYECKas CBS3b HEOPTraHMYECKUX BEILECTB.

Knaccudukanus  XUMUYECKHX  peakuuii M0  pa3IMyHbIM pU3HaKaM
(1O YMCITy M COCTaBY Y4YacTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIIOBOMY 3P (DEKTy,
M0 M3MEHEHHMIO CTEMCHEW OKHUCJICHHMS XMMHYECKHX DJIEMEHTOB, IO OOpPaTUMOCTH,
M0 y4YacTHIO KaTajau3atopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMU, TEPMOXUMHUYECKUE
YPaBHEHHUS.

[TonsitTue o ckopocTu xumuueckou peakiuu. [loHsatne 00 o0OpaTUMBIX U
HEOOPATUMBIX XHMHYECKUX peakiusix. [loHsATHE O TOMOTE€HHBIX U TE€TEPOTEeHHBIX
peakuusx. [lonstue o  karanusze. IloHsTME O  XMMMYECKOM  PaBHOBECHM.
@aKTOpbI, BIUAIOIIAEC HA CKOPOCTh XUMUYECKON PEAKLUH U IOJOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKUCIUTETLHO-BOCCTAHOBUTENBHBIC peaKkuuu, AIEKTPOHHBIN OanmaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHHEe YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH C UCIIOIB30BAHUEM METO/Ia DJIIEKTPOHHOTO OaaHca.

Teopust 3NEKTPOJUTHUECKON AUCCOLUALUU. IDIEKTPOJUTHI U HEDIIEKTPOJIUTHI.
Katnonbl, aHuoOHBI. MexaHW3M JUCCOLMAlMM BEUIECTB C PA3JIMYHBIMU BHUJIAMU
XUMHUUecKkol cBs3u. Ctenenb auccounanu. CUIbHBIE U CJIa0bIe DJIEKTPOJIUTHI.

Peakuuu woHHOro oOMeHa. YCIOBUS MPOTEKaHUs peakIuid HOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHBIE HOHHBIE YpaBHEHUS peakiuil. CBOMCTBa KUCIOT, OCHOBaHUH U
coJieil B CBETE MPEJCTaBICHUN 00 JJIEKTPOIMTHUECKOW aucconmanuu. KadecTBeHHbBIC
peakunu Ha HOoHbL. [loHsTHE O TMOpONIU3E COJIEH.

10
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Xumuueckuil SKCnepumenm:

O3HAKOMJICHHE C MOJCIIAMHA KPHUCTAUIMYECKUX  PEHIETOK HEOPTraHUYIEeCKHX
BEIIECTB — METAJUIOB M HEMETALIOB (TpaduTa M aiMasa), CI0KHBIX BEIIECTB (XJopuaa
HATpUs), UCCIICIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEaKIMU OT BO3JACUCTBUS
pasIUYHBIX (PAKTOPOB, HCCICAOBAHUE JIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
mpoliiecca TUCCOIMAIN KUCIOT, MIEN0Ye U coyiel (BO3MOXKHO HCITOJIb30BAHUE BHJICO
MaTepUajoB), IPOBEJACHHUE OMBITOB, MILTIOCTPUPYIOMIUX MPU3HAKH MPOTCKAHUS PeaKIIHid
HOHHOTO 0OOMeHa (00pa3oBaHUE OCA/IKa, BBIJCICHNUE Ta3a, 00pa30BaHUE BOJIBI), OIBITOB,
WUTIOCTPUPYIONTUX TPUMEPH OKUCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEaKIuii (TOpeHue,
peakiuy pa3joXKEHHsS, COCAUHCHHs), pACIO3HABAHHE HEOPTaHUYECKUX BEIIECTB
C TIOMOIIIHI0 KaY€CTBEHHBIX PEAKIIMI Ha HOHBI, PEIICHUE SKCIIEPUMEHTATBHBIX 3a/1a4.

Hemertanibl u X coeUHEHUS

OO611as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE
cTerneHu okuciieHus. CTpoeHue u (pu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMepe XJopa (B3aMMOJEHCTBHE C MeETaJUlaMH,
HEMeTaJuIaMH, IeiaouaMu). XiopoBoopo. ColsiHas KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHe, IpUMEeHEeHHe. J(elicTBUe XJIopa W XJIOPOBOAOPO/ia Ha OPTaHU3M YEJIOBEKa.

Baxxnenmme XJIOpUAbl U UX HAXO0KAECHUE B IPUPOJIE.
O6mmas xapakrepucTtka 3aeMeHToB VIA-Tpynmsl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHud. CTpoeHwe W (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJa U Cepbl. AJITOTPONTHBIE MOAU(PUKAIIMKA KUCIOPOJa U CEPHI.
Xumuueckue cBoiicTBa cepbl. CepoBOI0OpOJ, CTPOEHUE, PU3HUECKUE U XUMUYECKHE
cBoiicTBa. OKCUABI CEPhl KaK MPEACTABUTEIN KUCIOTHBIX OKCHOB. CepHasi KUCIOTa,
bu3nUeckue U XUMUYECKHE CBOMCTBa (OOIME KaK MPEACTaBUTENs Kiacca KHUCIOT U
cnenupuyeckre). XMuMUYECKHE PeaKklu, JIEXKAIIME B OCHOBE MPOMBIIIJIEHHOTO crioco0a
NOJIy4eHUs cepHOil KUCIOThI. [IpuMeHenne cepHoil KUcioThl. CoJii CEpHOU KUCIIOTHI,
KaueCTBEHHAsl peakius Ha cyibdaT-uoH. HaxoxnaeHue ceppl U €€ COCTMHEHHM
B Npupojie. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COSAUHEHUSIMUA Cepbl
(KUCIIOTHBIE TOXK/IH, 3arPsI3HEHNE BO3/IyXa U BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIIICHHUS.
OO01as xapakrepucTuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHbBIC CTETICHH OKUCIEHUS. A30T, paclpOCTpaHEHHUE B IPUPOJIE, (HU3UIECKUE U
XUMUYECKHe cBoicTBa. KpyroBopor a3ora B mpuponae. AMMHak, ero (usudeckue u
XUMHUYECKHE CBOMCTBA, MOydyeHue U npuMeHenue. Conu aMMOHHUS, WX (PU3NYECKHE
Y XMMHUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiysi Ha MOHbI aMMOHMUSI.
A30THast KUCIOTa, €€ MmojyyeHue, GU3nUecKue U XMMUYECKHe CBOMCTBA (0OlIue Kak
MpeACcTaBUTENs Kilacca KUCIOT U cnernuduyeckue). Mcnonb3oBaHue HUTPATOB U COJEH
aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX yAOOpeHud. XHUMHUYECKOE 3arpsi3HCHUE
OKpYXalollel cpelibl COeAMHEHUSIMU a30Ta (KUCIIOTHBIE JOXK/IH, 3arps3HEHUE BO3/IyXa,
MOYBHI U BOjIoEMOB). Dochop, amtorponHsie Moaudukanuu ¢ochopa, Gu3ndecKkue u
xumuueckue cBoiictBa. Okcun dochopa (V) u dochopHas kucinora, PU3NIECKUEC
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U XUMHUYECKHE CBOICTBa, mnonydyeHue. lcnonb3zoBanue @ocdaTtoB B KadyecTBe
MUHEPAJIbHBIX YA0OPEHUIA.

O6mmas xapakrepuctuka neMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTEepHbIE CTENEHW OKHUCIEHHsS. YIJIEepoA, aUIOTPOIHbIE  MOJIU(pHUKaLuUH,
pacmpocTpaHeHue B Tpupoje, (U3MUECKME W XUMUYECKHE CBOMCTBa. AncopOuus.
Kpyrosoport yriepoaa B npupoje. OKCuAbl yriiepoaa, uX (pU3H4eCKUe U XUMUYECKUE
CBOMCTBA, JICICTBHUE HA )KUBBIC OPTAHU3MBI, [TIOJYUYEHHE U TPUMEHEHUE. DKOJIOTHYECKHE
npobieMbl, cBsi3aHHBIE ¢ okcuaoM yriepona (IV), rumoresa rmo0aabHOTO MOTETICHUS
KJIMMaTa, MApHUKOBBIA 3(PGdeKT. YTonpHas KUCIOTa B e€ COoiu, uX (U3NYECKUuEe H
XUMHUYECKHE CBOMCTBA, MOTy4YeHHE U MpuMeHeHre. KauecTBeHHas peakiys Ha kapOoHaT-
noHbl. Mcnone3oBaHue kKapOOHATOB B OBITY, MEAULIMHE, IPOMBILIEHHOCTH U CEITBCKOM
XO35UCTBE.

[lepBoHavayibHbIE TIOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUIX
yraepoja (MeTaH, 3TaH, TWIEH, aleTWUJIEH, 3TaHOJ, TIHUIEPHUH, YKCYCHAas KHCIIOTA).
[IpupoHbIe HICTOYHUKH YTIIEBOJOPOIOB (YroJib, IPUPOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINIUIEHHOCTH. [IoHsITHE O OMOJIOTHYECKH
BA)KHBIX BEIIECTBAaX: JKHMpaxX, OeiKax, YIJIeBOJaxX — M HMX POJU B KU3HH YEJIOBEKA.
MarepuranbHO€ €IUHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCAUHEHHU.

KpemHuii, ero (pusnueckue U XMMUYECKHE CBOICTBA, MOJIYYCHUE U MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. O0ume npeacrapienus 06 okcuae kpemuaus (IV) u
KpeMHueBor kuciore. CUIMKaThl, UX HCIOJIb30BaHUWE B OBITY, B MPOMBIIIJICHHOCTH.
Baxnelime cTpouTeabHbIE MaTepHalibl: KEpaMHKa, CTEKJIO, IIEMEHT, O€eTOH,
xene300eToH. [IpoGiembl 6€30macHOTO MCMOIB30BAHUSI CTPOUTENIBHBIX MAaTepUasioB
B IMOBCE/IHEBHOW >KU3HM.

Xumuyeckui sKkcnepumenm:

U3yuyeHHue O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIOTHI,
MIPOBEICHHE KAaUYE€CTBEHHBIX PEAKUUN Ha XJOPUI-UOHBI U HAOIIOEHHE MPU3HAKOB HMX
MPOTEKaHMs, OMBIThI, OTpaXxarolue (U3NIeCKue 1 XUMUYECKHE CBOMCTBA rajJOreHoB U
UX COEAMHEHWH (BO3MOXXKHO HCIOJb30BaHUE BHJEOMATEPHANIOB), O3HAKOMJICHHUE
c oOpasumamu XJIOpUAOB (TajJOreHHUIOB), O3HAKOMJICHHE C oOpasuamMu cepbl U e
COEMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BUECOMATEPHANIOB), HAOIIOACHHUE MpoIiecca
OoOyTIIMBaHMS caxapa MOJl ICUCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUCHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOM CEpPHOM KHUCJIOTHI, MPOBEIECHUE KaueCTBEHHOU
peaknuu Ha Ccynb(aT-uOH U HAOMIO/IEHHWE TMpU3HAKa €€ MPOTEKAaHUS, O3HAKOMIICHHE
¢ ¢dusuueckumu cBoiicTBamMH a3ota, Qochopa MW WX coenuHEHHU (BO3MOXKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), oOpa3liaMHu a30THBIX U (POCPOPHBIX YyITOOpEHUIA,
noJilyueHue, coOupaHue, pacro3HaBaHUE U M3yYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAUeCTBEHHbIX PEAKIUi HAa MOH aMMOHHUS U QocdaT-MOH U HU3yUYEHUE MPU3HAKOB HX
MPOTEKAHUs, B3aUMOJCHUCTBUE KOHUECHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO
(BO3MOXXHO HCMOJB30BAHHE BUICOMATEPUATIOB), U3YUEHUE MOJENICH KPUCTAITMYECKUX
pem€Tok anmasa, rpadura, QyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aACcopOIu
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pPacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MNPOTHBOTasa,
NoJlyuyeHue, coOMpaHue, pacro3HaBaHHE W HU3YYEHHE CBOICTB YIJIEKHUCIIOTO Trasa,
NPOBEJCHIE KAUeCTBEHHBIX pEakUuii Ha KapOOHAT M CHJIMKAT-UOHBI U HU3yYEHHUE
NPU3HAKOB  MX  MPOTEKaHHUs, O3HAKOMJIEHHE C  MPOAYKLIHMEeH  CHIMKATHOU
NPOMBIIIJICHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3adau Mo Teme «Baxueiimme
HEMETAJUIbl U UX COCAMHEHUS.

MetaJibl M X COCAUHEHUS

OO1ast xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHMM HX
nonokenus B Ilepmoandeckon cucreme xummyeckux nemeHToB .M. MenneneeBa u

cTpoeHHus1 aTOMOB. CTpO€HHE METAIUIOB. MeTainueckas CBSI3b U METaJUInYecKast
KpUCTAJUINYECKAsA PEmETKA. OJIEKTPOXUMHUYECKHM PSAI  HANPSOKEHUA METAJUIOB.
dusnueckre U XMMHUUYECKHE CBOMCTBA MeTaJUI0B. O011IKE CIIOCOOBI MOIYYEHHS METAILIIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBbl
(cTanp, 4yryH, JIOPATIOMUHUANA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenoynble MeTajuibl: IOJNOKEHWE B llepuoanueckod cucTeMe XHUMHUYECKUX
anemeHToB J[.M. MenaeneeBa, CTpoeHHME HX aTOMOB, HAaXOXKICHHUE B MPUPOJIE.
dusnueckre M XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpuss M Kanus). OKCuUIpl U
TUAPOKCUBI HATPHS U Kanmus. [I[puMeHeHne meaouHbIX METAIUIOB U UX COCTMHEHUN.

[IlenoyHO3€eMeENbHBIE METAJIBI MArHUK U KaJIbLIUM: TIOJ10KeHue B [lepruoanueckon
cucTeMe XuMu4eckux aneMeHToB [[.1. MenaeneeBa, CTpOEHHUE UX aTOMOB, HAXO0KJICHUE
B mnpupone. Pusnyeckue U XMMHYECKHME CBOMCTBA MarHus M Kaiuplus. Baxueinmne
COEIUHEHMs KaJblUs (OKCHI, TUAPOKCUA, coiu). KECTKOCTb BOABI U CIOCOOBI €€
YCTpPaHEHHUs.

AmomuHuii: nonoxenue B Ilepuoauyeckoil cUcTeMe€ XHWMHYECKHUX HJIEMEHTOB
.. MenneneeBa, CTpOoeHHE aroMa, HaxOXIeHHEe B mnpupone. Ddusznueckue U
XMMHUYECKHE CBOMCTBA alOMHUHHS. AMQOTEpHbIE CBOICTBAa OKCHMJa U THUIPOKCHJA
AITFOMHUHUSL.

Kenezo: mosoxxkenue B Ilepuoamyeckor cuCTEME€  XUMHYECKHUX  DJIEMEHTOB
.. MenneneeBa, CTpoeHHE aroMa, HaxOXIeHHEe B mnpupone. Ddusznueckue U
XMUMHYECKHE CBOMCTBA skenne3a. OKcuabl, ruapokcupl u coiu xenesa (1) u xxemesa (111),
MX COCTaB, CBOMCTBA U MOJYYEHUE.

Xumuueckuil 5Kcnepumenm:

O3HaKOMJIEHUE C o0pa3liaMy METaJIJIOB U CIUIABOB, MX (DU3NYECKUMU CBOWCTBAMU,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPHUATIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCHJIa KAJIBIIHMS ¥ HATPUSI C BOJION
(BO3MOYKHO HCTIOJIb30BAaHUE BUIECOMATEPUATIOB), UCCIEAOBAHNE CBOMCTB KECTKOMN BOJIBI,
MpoIIecca TOPEHUS KeJe3a B KUCI0poie (BOZMOKHO UCIIOJIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KaU€CTBEHHBIX PEAKIMI HA MOHBI (MAarHus, KaJIbIUs, aJFOMUHUS,
nuHka, xeneza (II) u xenesa (I1I), menu (II), HaOmroEeHME W ONMKMCaHUE MPOIIECCOB
OKpalIMBaHUS TUIAMEHU MOHAMHU HATPUS, Kallisl U KaJblKs (BO3MOKHO HCIOJIb30BaHUE
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BI/II[COMaTCpI/IaJIOB), HCCIICAOBAHUC aM(i)OTepHBIX CBOMCTB I'mApoKCHuaa aJIlOMUHUA U
I'MAPOKCHUAa IIHMHKA, PCHICHHUC OJKCIICPUMCHTAJIBHBIX 3a/Ja4 II0 TCMC «Baxneime
MCTAJJIBI 1 UX COCAUHCHMUS).

XUMHA U OKPYKAOUIAS cCpeaa

BemecTtBa u Marepuansl B IOBCEAHEBHOM JKM3HHM 4YeNlOBEKa. be3omacHoe
UCIIOJIb30BaHUE BELIECTB M XUMHUYECKMX peakuuil B ObiTy. [lepBas momours npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsA3HEHUE OKpyKaromedl cpeapl (mpenenpHas JOIyCTUMas
KoHIeHTpauusi BemecTB (nanee — [I/IK). Posnbp Xxumum B pelIeHHH SKOJIOTMUYECKUX
npooIieM.

Xumuueckuil IKCnepUMEeHm:
u3ydeHne oOpasloB MaTepuaioB (CTEKJIO, CIUIaBBl METAIIOB, MOJMMEPHbBIE
MaTepHuabl).

Meswcnpeomemnule cesa3u

Peanmzamusi MeXIpeIMETHBIX CBs3ed Mpu H3ydyeHUH XuMuu B 9 Kiacce
OCYILIECTBIISIETCS YEpe3 UCII0JIb30BAHNE KaK OOILUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHSITHH, SIBISIOMIUXCS CUCTEMHBIMH JUIS OTACIBHBIX TMPEAMETOB €CTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYUHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3, CHHTE3, Kiaccu(uKanus, NEPUOJUYHOCTb, HAOIIOJACHUE, SKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, M3MEPEHHE, MOJEIb, SBJIEHUWE, MapHUKOBBIM 3((EKT, TexHoyorus,
MaTepHuabl.

®dwuszuka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIH], H30TOIIHI,
paziOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3aps]l, MPOBOJIHUKH, TOIYIPOBOJHUKH,
TUDJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEILIECTBA,
ras, pacTBOp, pacTBOPUMOCTb, KpHUCTaJUIMYECKas pEETKa, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, €AUHHIIBI H3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
ComnHize.

buonorusa: ¢ortocuHTe3, abIxaHue, Ouocdepa, 3KocHCTEMa, MUHEpaIbHbIE
yI00pEeHUs, MUKPOIJIEMEHThI, MAaKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPOJbI, IMOJE3HbIE
UCKOTIaeMble, TOTUIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHNH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOSHUS MTPOrPAaMMBI OCHOBHOT'O OOIIEr0 00pa30BaHMUs
JOCTUTAIOTCS B XOJ¢ OOYYCHHS XHUMHHM B CIUHCTBE YYeOHOHW W BOCIUTATEIHLHON
JESATCIIBHOCTH B COOTBETCTBHHM C TPAJAUIIMOHHBIMUA POCCUHCKUMHU COIIMOKYJIBTYPHBIMU U
JTYXOBHO-HPABCTBCHHBIMH [ICHHOCTSAMHU, IPUHATHIMH B OOIIIECTBE MPABUIIAMU M HOPMaMHU
TIOBEJICHHS M CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COITUATU3AIUH
O0yJarOITIXCSl.

JIM4HOCTHEIC pe3yIbTaThI OTpaKaroT TOTOBHOCTh 00yJaromuXcst
PYKOBOJICTBOBAThCS CHUCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPHCHTALMN M PacCIIUPCHHE
OTIbITA JICATSIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHMA:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HACJIENIO, TOHUMaHUs 3HAUCHUSI XUMUYECKON HayKH B )KU3HHU COBPEMEHHOTO
oOIIECTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOW HH(OpManuend o MepeaoBbIX
JOCTUKEHUSX U OTKPBITHSIX MHPOBOM M OTEUECTBEHHOM XMMHHU, 3aUHTEPECOBAHHOCTHU
B HAyYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHMS

IPEJICTABIICHUS O COLMAJIBHBIX HOPMaX U MPaBHIIAX MEKIMYHOCTHBIX OTHOIICHHIMA
B KOJUICKTUBE, KOMMYHUKATHBHOM KOMIICTCHTHOCTH B OOIIIECTBEHHO TOJIC3HOM, yueOHO-
UCCIICIOBATECIILCKON, TBOPYECKOM W JAPYTHX BHAAX JCITCILHOCTH, T'OTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOH JICATCIIBHOCTH IIPH  BBIMOJHCHUM  YYCOHBIX,
MO03HABATEIIBHBIX 33/1a4, BBHITIOJHCHUH XUMUYECKUX IKCIICPUMEHTOB, CO3JITaHUHM YICOHBIX
IPOEKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHHIO W B3aWMOIIOMOIINM B TPOIECCE ITOU
y4eOHOH JeATEIBbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHE M ITOCTYIKH CBOHUX
TOBApUIICH C TO3WIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUN IOCTYNKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYCCKHE TMPEACTABICHUS O BEIIECTBE W XUMHUYCCKOW peakiln,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIIAIOLIHE OCHOBY
JUI TIOHUMaHHs CYHN[HOCTH HAay4yHOW KapTHHBI MHUpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3AUMOCBS3SIX YEIIOBEKa C MPUPOIHOM Cpefoi,
O POJIM XMMHUH B IO3HAHWH dTHX 3aKOHOMEPHOCTEIA;

M03HaBaTEeIbHBIC MOTHBBI, HAPABJICHHBIC HA MOJIYYCHUE HOBBIX 3HAHHUN 110 XUMHH,
HEOOXOAUMBIE 1151 OOBICHCHHS HAOII0AaEMBIX IMPOLIECCOB U SIBICHHUM, TO3HABATEILHOM,
UH(POPMAIIMOHHON M YMTATEILCKOM KYJIBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIIbHOM
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paboThI ¢ y4eOHBIMU TEKCTAMU, CIIPABOYHOM JIUTEPATYPOM, JOCTYIHBIMU TEXHUYECKUMHU
CpeacTBaMU HHPOPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeC K O0YUEHHUIO U MO3HAHUIO, JTF0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caM000pa30BaHuI0, MPOEKTHON U UCCIIEI0BATEILCKON JIEATEIbHOCTH, K OCOBHAHHOMY
BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS OOy4YEeHHS B AAJIbHEUILIEM;

4) popMupoBaHHUA KYJIbTYPHI 3/10POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 370POBHIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 )KU3HHU, OCO3HAHUE MTOCIICACTBUI U HEMPHUATHE BPEIHBIX
NpUBBIYCK  (YHMOTpPEOJCHUS alKOrojs, HApPKOTHKOB, KYpEHHS), HEOOXOAUMOCTH
COOJIO/IEHUsT TPaBWJI OE30MACHOCTH MPU OOPAMIEHWH C XHUMHYECKUMHU BEIIECTBAMHU
B OBITY U peabHOM JKU3HHU;

5) TpyA0BOI0o BOCTIMTAHUS :

UHTEpEC K MPAKTUYECKOMY H3Y4YEHHIO Ipodeccuil u TpyAa pa3iIndHOro poja,
YBa)XEHHUE K TPYyAy U pe3yibTaTaM TPYAOBOH JEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUs MPEAMETHBIX 3HAHUW MO0 XWMHUHU, OCO3HAHHBIN BBIOOp WHIANBUAYAIbHON
TPACKTOPUM TPOJOJDKEHUS] O0pa30BaHUsA C YYETOM JIMUYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEW, YCHEUIHOM
pO(ECCUOHATIBHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHHUM, TOTOBHOCTh
allarTUpOBaThCs B MPO(HECCUOHATILHOM Cperie;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

AKOJIOTMYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY KU3ZHH
Ha 3emJie, OCHOBE €€ CYLIECTBOBAaHMSI, IOHUMaHUE [IEHHOCTH 3/J0POBOr0 U 0€3011acCHOIr0
oOpa3za JKHU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (QU3UYECKOMY U
NICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOJEHUS MpaBuil OE30MacHOro
MOBEICHUS MpU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaAIIUSIX, YTPOKAIOIINX 3/I0POBBIO U
JKU3HU JTIOACH;

CIIOCOOHOCTH MPHUMEHATh 3HAHWS, TOJy4aeMble TPU U3YYECHUH XUMUH,
JUISL PELICHUS 3a7a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOLHON CPEIO, ISl MOBBILICHUS
YPOBHSI 9KOJIOTHYECKOMN KYJIbTYpbl, OCO3HAHUSA TJI00ATILHOTO XapaKTepa dKOJIOTUUECKUX
npo0ieM W MyTed HX pelIeHUs IOCPEICTBOM METOJOB XHUMHH, 3KOJOTUYECKOTO
MBIIIUICHUSI, YMEHHSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLMAJIbHOM TIPAKTUKE.

METANPEIMETHBIE PE3YJIBTATBI

B COCTaBe METanpPeaAMETHBIX pe3yJIbTAaTOB BBIJICIIAIOT 3HAYMMBbIE
J1s1 popMHUPOBaHUSI MUPOBO33PEHUS OOIICHAYYHBIC TTOHATHUS (3aKOH, TEOPUS, IPUHIINII,
runoresa, pakt, CUCTeMa, MPOIeCcC, SKCIEPUMEHT U APYTOE.), KOTOPBIE HCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETAaX M MO3BOJISIOT HA OCHOBE 3HAHUI M3 ATHUX
npeaMeToB (GOpMUpPOBATh TMPEJACTABICHHE O IIEJIOCTHOM HAy4YHOM KapTHHE MHpa,
U YHUBEpCaJbHbIC Y4eOHbIC ACUCTBUS (MO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,
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pEryJsiTUBHbIE), KOTOpbIE o0ecreunBaoT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHON AESITEIbHOCTH.

Ilo3HaBaTebHbIe YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
Ba3oBble Jornueckue aedcTBUA:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TTPU OCBOCHUM 3HAHWM:
pPacKpbIBaTh CMBICT XUMUYECKUX MOHSATUU (BBIACTSATh MX XapaKTEpHbIC MNPHU3HAKH,
YCTaHABJIMBAaTh B3aUMOCBSI3b C JIPYTMMHU TIOHSTUSMH), HCIOJIb30BaTh MOHSATHUA
JUIs1 OOBSCHEHUSI OTNICIbHBIX (PAKTOB U SIBIICHHWH, BHIOUpPATh OCHOBAaHUS W KPUTEPUH
JUTsT KiTacCU(PUKAIM XUMHUYECKUX BEIIECTB M XMMHUYECKHX PEeaKIii, yCTaHABINBATh
MPUYUHHO-CJICJCTBEHHBIC CBSI3M MEXKIY OOBEKTaMH HM3YUYEHHUS, CTPOUTH JIOTHYECKUE
paccyxkaeHuss (MHAYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJIOTMH), JeJaTh BBIBOABI U
3aKJIFOUCHUS;

YMEHME MPUMEHSATH B TIPOIECCE TO3HAHUS TOHATUSA (OPEAMETHBIE U
METaNpeIMETHBIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yeMbl€ B XHUMHH,
peoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJICIbHBIC IPEJICTABICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas (hopMyIia U ypaBHCHUE XUMHYECKON
peaKIuu — MpU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/a4, C YUETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUN BBISIBIISITH U XAPAKTEPU30BATH CYILECTBEHHBIE IPU3HAKU H3y4aeMbIX
OOBEKTOB — XHWMHMUYECKHUX BEIIECTB M XUMHUYECKUX PEaKlHi, BBISBISITH OOIIHE
3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBA3W W IPOTHBOPEUMS B H3YYAEMBIX
MPOILIECCAX U SBJICHUSX.

ba3oBble uccienoBare/ibCke 1eiCTBUA:

YMEHUE HCIMOJIb30BaTh IOCTABICHHBIE BOIMPOCHl B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKK€ B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHUS TMIIOTE3bI 1O MPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHMIA;

npuoOpeTeHre OmbiTa MO0 IUIAHUPOBAHUIO, OpraHU3allud U  TPOBEIEHUIO
YUYEHHUYECKHUX 3KCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a X0JI0M MPOLECCa, CAMOCTOSTENILHO
MIPOTHO3UPOBATH €0 Pe3yJbTaT, (GOPMYIUPOBATH 0O0OIIECHUS U BBIBOJIBI 110 pE3yiIbTaTaM
IPOBEIEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIATH OTUYET O MPOJIEIaHHOM padoTe.

Pa6ora ¢ unpopmanueii:

yMEHUE BHIOMPATh, aHATU3UPOBATh U MHTEPIIPETUPOBATH WH(HOPMAITNIO PA3THUHbIX
BUJIOB W (OpM TMpeACTaBICHMs, MOJy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (HAY4YHO-
HOMYJISIpHAsl JIUTEepaTypa XUMHUUYECKOTO COJAEpKaHMs, CIPaBOYHBIE MOCOOMS, PECypChl
WNHTepHeTa), KPUTUYECKM  OLEHHWBATh IPOTHBOPEYMBYKD M  HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE MPUMEHATh pPa3IMYHble METOJbl M 3alpochl NpU IOUCKE M OTOOpE
MH(OpPMAIUU U COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JIJIS1 BHITOJHEHHS YYEOHbBIX U
MO3HABATENIbHBIX 3a/1ad OMNpENeNEHHOr0 THUIA, NPUOOPETeHHE ONbiTa B 00JACTH
UCIOJIb30BaHUSl MH(POPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHM, OBJIaJIEHUE
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KYJIbTYpOIl aKTUBHOI'O MCIIOJIb30BAHNUS PA3JIMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSATEIBHO
BbIOMpaTh ONTHUMAJIbHYI0 (OpMY MpEACTABICHUS HHPOPMAUU U HIUIIOCTPUPOBATH
pelaeMble 3a7a4n HECJIIOKHBIMU CXEMaMU, AMarpaMMaMHy, JpyruMu (popmamu rpaguxu
U UX KOMOMHALIUSAMY;

YMEHHME  MWCIOJNb30BaTh M  aHAJIM3MPOBaTL B  IIpoLecce ydyeOHOW W
UCCJIEIOBATENBCKOW JIESITEIbBHOCTA HMH(POPMALMIO O BIHAHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 X0341CTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPYKAIOLIEH PUPOJIHON CpeIbl.

KomMMmyHUKaTHBHBIE YHUBepPCAJbHbIEe yuyeOHbIE JeiCTBUSA:

YMEHHE 3aJlaBaTh BOIPOCHI (B X0/€ auayiora u (WiM) AUCKYCCHUM) MO CYIIECTBY
o0cyx)naeMoi TeMbl, (HOPMYIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBITOJHEHUS
MPEITIOKEHHON 33/1a4H;

NpUOOpPETEHHE OIbITa IPE3CHTAIMU PE3YJIbTATOB BBIMOJHEHUS XUMHYECKOTO
sKcTiepuMeHTa (J1TabopaTOpPHOrO OIBITa, JTAOOPATOPHOM pPabOThI IO HCCICAOBAHHUIO
CBOMCTB BEILIECTB, yU€OHOIO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU IIO3HABATEIBLHON U
HCCIIeIOBATENIbCKOM JIESITEILHOCTH TPH PEIISHUH BO3HUKAIOIIMUX MPoOJieM Ha OCHOBE
y4éTa OOIIMX MHTEPECOB M COTJIACOBAHMS MO3ULMKM (0OCYXJIeHHS, OOMEH MHCHUSMH,
«MO3TOBBIE€ IITYPMbD», KOOPJAMHAIIUS COBMECTHBIX JICUCTBUM, OMPEACICHUE KPUTEPUEB
10 OLIEHKE KaueCTBa BBIMOJIHEHHOW pa0OTHI U IPYTHUE);

PeryasiTuBHbIe YHUBEpPCaJbHbIEe y4eOHbIE TE€HCTBHUA:

YMEHHE CaMOCTOSITEJIbHO ONPEAENATh LENW JEATENIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJMPOBaTH M TPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTb, BbIOMpaTh Hauboisiee 3(PQPEeKTUBHBIE CHOCOOBI pelIeHUs Y4EOHBIX H
MTO3HABATENBHBIX  3aJa4, CaMOCTOSITEJIbHO  COCTAaBIATh WA  KOPPEKTUPOBATh
MIPEIOKEHHBIA AITOPUTM JEUCTBUN MPH BBITOJHEHUU 3aJaHUN C YYETOM MOJYUYEHUS
HOBBIX 3HaHMN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX U pPEAKUMsIX, OLEHUBATH
COOTBETCTBUE IOJYYEHHOIO pe3yibTaTa 3asBJICHHOM LIEJIM, YMEHHUE HCIIOIb30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, MPejIaracéMble B YCIIOBUH 3aJaHUIA.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEp)KaHus,
YCTaHOBJICHHOTO JIaHHOUW (henepanbHON pabouell MporpaMMoil, BBIIEISIOT: OCBOCHHBIE
OOy4arolMMHUCST Hay4YHbIe 3HAHUSA, YMEHHMS U CHOCOOBI JAEWUCTBUM, crneuuduueckue
Ui TpeaMeTHOM oOnacth «XHUMHs», BUABI JEATEIBHOCTH IO TMOJTYYEHHIO HOBOTO
3HaHUs, €r0 UHTEPIPETALNU, TPEOOPA30BAHUIO U PUMEHEHHUIO B Pa3IMYHbIX Y4eOHbIX
Y HOBBIX CUTYalIHsX.

K xonmy oOyueHust B 8 kjacce mpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMHUPOBAHHOCTh y 00YYAIOIINUXCSl YMEHUM:
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pacKpbIBaTh CMBICII OCHOBHBIX XUMWYECKUX TMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJIHASA U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJIEKYJspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas I0Jsl XUMHUYECKOTO 3JIEMEHTA
B COCIUMHEHUHU, MOJSAPHBIA O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb,
AIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHHSI, XUMUYECKas peakiius, KiacCuPpuKaius
peaKuuii: peakuud COCIUHEHUS, PEAKIIMN PA3JIOKEHHUS, PEAKIUNA 3aMEIICHHS, PEaKIINU
oOMeHa, 9K30- ¥ SHIOTEPMHUUECKHE PEaKIIH, TEIUIOBOM 3(h(PeKT peakuuu, siipo aToma,
AJIEKTPOHHBIN CIIOM aTroma, aroMHasi OpOUTallb, paguyC aromMa, XUMHUYECKas CBS3b,
MOJIsIpHAsE M HEMOJIApHAsi KOBAJEHTHAas CBsI3b, MOHHAs CBSI3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBas J10Jisl BellecTBa (MPOIICHTHAs! KOHIIEHTPALIKsI) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHATH 3TH
MOHSATHUSI TIPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY [IJISi COCTaBJieHHUS (OpPMYJ BEIIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKLINM;

OTIPENIEIISITh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJICHUSI JJIEMEHTOB B OHWHApHBIX COCAMHEHUSX, NPUHAJICKHOCTh BEIIECTB
K OMNpeneiaEHHOMY KiacCy CO€IUWHEHUW 1o ¢opMmysaaM, BHJI XUMHUYECKOW CBS3U
(KOBaJICHTHAs! U MOHHAS) B HEOPTaHUYECKUX COCTUHCHUSX;

packpbiBaTh cMmbica [lepuoanueckoro 3akona .. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTU CBOWCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHus: B llepuoguyeckoil cucTemMe, 3aKOHOB COXPAHEHHUS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYE€HUSs, 3aKOHA ABOTaJIpo;

OMUCBHIBATh U XapakKTepu3oBaTh TaOMuuyHyro ¢opmy Ilepuogmyeckoid cucteMbl
XUMUYECKUX DJIEMEHTOB: Pa3IiMuaTh MOHATHUS «TJIaBHAs MoArpynmna (A-rpymma)» u
«moboyHass mnoarpynmna (b-rpymnma)»y, Manblie W OOJbIIME TMEPUOIbl, COOTHOCHUTH
0003HaueHUs, KOTOpble UMEIOTCSl B Tabmuie «llepromuyeckas cucteMa XUMUYECKUX
aneMeHToB J[.MI. MeHnneneeBa» ¢ 4YHMCIOBBIMU XApAKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsja sjapa, oOIlee YHCI0 3JJIEKTPOHOB U
pacnpeiefieHue X Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh  XUMHYECKHE JJIEMEHTHI, HEOPraHUYeCKHUEe  BEIECTRBa,
XUMHUYECKUE pPeakiuu (MO0 YUCIAYy U COCTAaBy YYACTBYIOIIMX B PEAKIMU BELIECTB,
1o TerIoBoMy 3PheKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB PAa3IMYHBIX
KJIaCCOB,  MOJTBEpP)KJasi  ONKHCAaHUE MPUMEpPaMH  MOJIEKYJSAPHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIH;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOI'O COCTABA,
BO3MOXXHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPAIIEHUN B PA3JIMUHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJICKYJISIDHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa M0 (GopMysie COeIUHEHHUs, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, POBOJANUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEAKIINY;
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IPUMEHSTh OCHOBHBIE ONEPALIMN MBICIIUTEIIBHON NESITENBHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 00OOIIeHHE, CUCTEeMATU3alNI0, KIACCU(UKALINIO, BBISIBICHHE MPUUYUHHO-
CIEJACTBEHHBIX CBSI3€M — I M3YYCHHUS CBOMCTB BEIIECTB M XHUMHUYECKHX PEAKLHH,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMS — HAOIIOJCHUE, U3MEPEHUE, MOJICTUPOBAHUE,
HKCIEPUMEHT (pPeanbHbIN U MBICJICHHBIN);

CJIeI0BaTh IMPABWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYJOM W Ja0OpaTOpHBIM
00OpyZIOBaHUEM, a TaKXe€ MpaBWIaM OOpallleHHus C BELIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSMU T10 BBITIOJTHCHHIO J1a00PATOPHBIX XUMUYECKHUX OTBITOB I10 MOTYISHUTO
U COOMpaHHIO Ta3000pa3HBIX BEMICCTB (BOAOPOIAa W KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB € ONPEACIEHHON MAaCCOBOM JIOJIEN paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh U
MPOBOJUTh XUMUYECKHUE SKCHEPUMEHTHI MO PACHO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TTIOMOIIBIO MHJIUKATOPOB (JakMyc, PeHon(pTaaenH, METUIIOPAHX U IPYTHE).

K koniy oOyuenuss B 9 kiacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUI: XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, IPOCTOE BEILIECTBO, CIOKHOE BEILIECTBO, BAJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCICHMS, XUMUYECKash peakius, XUMHUYeCKas
CBsI3b, TEIUIOBOM 3((dEKT peakiu, MOJb, MOJISPHBIM 00BEM, pacTBOpP, DIEKTPOJIUTHI,
HEAJICKTPOJUTHI, DJIEKTPOIUTHYECKAsT JHUCCOIMAIMS, PEAaKIMU HOHHOIO OOMEHa,
KaTaqu3aTop, XHMHYECKOE pPaBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PEaKIIHH,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHHUE
U BOCCTAHOBJICHHE, AJUIOTPOMuUsA, aM(pOTEPHOCTb, XMMHUYECKasi CBs3b (KOBAJICHTHAS,
WOHHAs, METAJUIMYECKas), KpUCTalIMYecKas pemérka, KOppo3usi METaIOB, CIUIABBI,
CKOPOCTb XHMMHMYECKOM pEeaklUHu, MNpeAesbHO npomycruMas KoHueHtpauus [IIK
BEILECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U TPUMEHSITHITH
MOHATHS TIPYU ONKMCAHUU BEIIECTB U UX NPEBPAIICHUN;

MCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsI COCTaBJICHHUS (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpENeNIATh BAJIGHTHOCTh W CTENEHb OKHUCICHHS XHUMHYECKHUX DJIEMEHTOB
B COCIMHEHUSAX DPAa3JIMYHOTO COCTaBa, NMPHUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy coeAuHeHud mo ¢dopmyrnaMm, BUJ XUMHUYECKON CBsI3M (KOBaJCHTHAs, MOHHAs,
MeTaJJTU4YecKasi) B HEOPTaHUYECKUX COEJUHEHMSX, 3aps] HOHA IO XUMHYECKOU
dbopmyre, xapakTep cpeibl B BOIHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUH, TUI
KPUCTALUTMYECKOUN PEIIETKH KOHKPETHOTO BEIIIECTBA,;

packpbiBath  cMbIici  [lepuommueckoro  3axkona .M. MengeneeBa wu
JIEMOHCTPUPOBATH €T0 MOHUMAHKE: OMUCHIBATh M XapaKTEePU30BaTh TAOINYHYIO popMy
[leproguyeckoid CUCTEMbl XUMUYECKUX JJIEMEHTOB: pa3jiMyaTh IOHATHS «TrJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)y, mansie u Gosblime
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NEPHUOJIbI, COOTHOCUTh 00O03HAYEHMs, KOTOPbIE MMEIOTCS B MEPUOIUYECKON Tadiuile,
C YHCIJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U
3apsia sipa, o0Ilee YUCIO JIEKTPOHOB M PACMPE/ICNICHUE UX MO AJIEKTPOHHBIM CJIOSIM),
OOBSCHATH 00IIHME 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWMCTB JIEMEHTOB U UX COSMHEHUN
B IIpejieax MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYIIIL ¢ YYETOM CTPOCHHS UX aTOMOB;
KJIacCU(UIIMPOBATh  XMMUYECKHE  DJIEMEHTBl, HEOpPraHMYEeCKHUEe  BEIECTBa,
XUMHUYECKUE peaklMu (MO YKUCIYy W COCTaBy YYACTBYIOIIMX B PEAKIMU BELIECTB,
10 TEII0BOMY 3 (HEKTy, M0 N3MEHEHHIO CTETICHEH OKUCICHUS XUMUYECKUX SJICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIKE U crieluUIecKkre XUMUYECKIEe CBOMCTBA
MPOCTBIX U CJIOKHBIX BEHIECTB, MOJATBEPXKAAsl ONMUCAHUE MPUMEPAMU MOJICKYISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;

COCTaBJIATh YPAaBHEHUS JJICKTPOJUTHUYECKON HUCCOLMAIMU KHUCIOT, IIEoYel u
COJICH, TOJHBIE M COKpAIIEHHbIE YpaBHEHUSI PEAKIUd MOHHOrO OOMEHa, YpaBHEHUS
peaKkuuii, NOATBEPKIAOIINX CYIIIECTBOBAHUE IT€HETUUECKOM CBSI3M MEXK/Yy BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca 3TUX PEaKIIUii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BOBMOXXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILCHUI B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJII0 XMMUUYECKOTO 3JIEMEHTa Mo (PopMysie COCIUHEHUSI, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIInu;

coOJifoaTh TMpaBWiIa TMOJIb30BAHUSI XUMHUYECKOM TOCYJIOM U J1abopaTOPHBIM
o0OpyZOoBaHUEM, a TaKXke IMpaBuja OOpalleHus C BEIECTBAMU B COOTBETCTBUU
C UHCTPYKIIUSIMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUUECKUX OMBITOB IO MOTYYEHUIO
¥ coOOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIEKUCIIOTO rasa);

OPOBOJNTH PEAKIUU, MOATBEPKIAIOIINE KAUYECTBEHHBIA COCTAB Pa3JIMYHBIX
BEILIECTB: PACMO3HABATh OMNBITHBIM NYTEM XJOpHA-, OpOMHUI-, HOJAWJI-, KapOOHAT-,
docdart-, cunukar-, cynbdar-, THAPOKCUI-HOHBI, KATUOHBI AMMOHUS U MOHBI U3yYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE OTIEPAIIMHN MBICIIUTEIILHON NESITEILHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHUE, OOOOIICHNE, CHUCTEMAaTU3alUI0, BBISBICHWE MPUYUHHO-CIICCTBEHHBIX
CBSI3€M — [UJI1 M3Y4YEHUs] CBOMCTB BEUIIECTB M XUMHUUYECKUX PEAKLIHUH, €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUSA — HAOMIOICHUE, U3MEPEHUE, MOJICTTMPOBAHNE, SKCTICPUMEHT
(peayibHBI U MBICIICHHBIN ).
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8 KJIACC
HaumenoBanue
Ne KomunuectBo OCHOBHBIE BUJIBI IESITENBHOCTH
pa3eiioB U TEM Conepsxanue oOy4eHUs
n/n 4acoB oOy4Jarommxcs
y4eOHOr0 IpeIMeTa
Pa3nen 1. [lepBoHauajibHble XUMHYECKHE TOHSITHS
1.1 | Xumus — BaxHas 5 [Ipenmer xumuu. Poiab XuMum B )KU3HU PackpsIBaTh CMBICI U3y4aeMbIX ITOHATHH.
00J1acTh YeJI0BeKa. XMMHS B CHCTEME HaYK. PackpbiBaTh posib XUMHUM B IPUPOJE U
€CTECTBO3HAHUS U Tena u BenjecTBa. GU3NYECKUE CBOMCTBA | JKU3HU YEJIOBEKA, €€ CBA3b C IPYTUMHU
MPaKTUYECKOMN BEIIECTB. ATperaTHOe COCTOSIHUE HAayKaMHU.
NEATEIBHOCTH BemecTB. [loHATHE 0 MeTONAaX 1O3HAaHKUs | Paznuuarh 4MCThIE BELIECTBA U CMECH;
YEeJI0BEKA B XUMHU. YUCTHIE BEIIECTBA U CMECH. OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.

CnocoObI pa3iesieHus: CMeCei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWJiaMu pabOThI B TaOOPATOPUH U
nprueMaMu 00paIIeHus ¢ 1abopaTOPHBIM
000pyTI0BaHUEM.

dusnveckue cBoMcTBa 00pas3IoB
HEOPTaHWYCCKUX BEIIECTB — METAJIOB
1 HEMETAJIJIOB.

CniocoOnI pa3eneHust cMecei
(bunpTpOBaHKE, BHITIAPHBAHNUE,
JTUACTHILISALINS, XpoMaTorpadus).

Paznuyate puznyeckre 1 XUMUUECKUE
SIBJICHMSI.

CrnenoBath aaropuTMam UCTOIb30BAHUS
AKCIIEPUMEHTAJIBHBIX METOJ0B —
HaOII0JICHUS ¥ DKCIIEPUMEHTA.
HaOsmronaTe 1 onuceIBaTh OOBEKTHI

MIpHY MPOBEACHUM IEMOHCTPALIUHI U
J1a00paTOPHBIX OMBITOB MO U3YYEHUIO
(U3UICCKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3JelICHUs] CMECEU BEIIECTB.
[IpoBOIUTE XUMUYECKUMN IKCTIEPUMEHT
IIpU pa3JeJeHuU cMecel (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XOJI€

22



PaGouas nporpamma | Xumus. 8—9 kiaccel (0a30BbIi YPOBEHD)

Jlabopamophvie onvimol:

N3yuyenue u onucanue pU3nIecKux
CBOMCTB 00pa3Li0B HEOPIraHUYECKUX
BEIIECTB.

N3yyenue cnocoO0B pa3aeseHus cMecei
(C MOMOIIIbIO MarHuTA).

Ilpakmuueckue pabomui:

Ne 1. IIpaBuna paboThl B 1abopaTopuu 1
npuéMbI 00OpalleHus ¢ J1abopaTOpHbIM
000py1I0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpuMepe
OUYHCTKHU MOBAPEHHOU COJIN)

IpaKkTHYecKoi paboThl Ne 2.

CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOH MOCy10i 1 1a00paTOpPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
oOpanieHus: ¢ XMMUYECKUMHU BEILIECTBAMHU
B COOTBETCTBUM C HHCTPYKLHEH

IIPY BBIIIOJIHEHUH ITPAKTUYECKON

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHGOPMAIIUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peaKuuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
anemMeHTbl. CUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOKHbBIE
BEIlIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYCHUE.

Xumuyeckas popmysia. BaeHTHOCTh
aTOMOB XUMUYECKHUX DJIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTAaBa BELIECTB.
OTHOCUTENbHAS aTOMHAsl Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 10J11 XUMHUYECKOTO JIEMEHTA
B COCIUHEHUH.

OnpenensTb NPU3HAKA XUMHUECKUX
peakuui, yCIoBUs UX MPOTEKaHMUS.
OOBACHATDH CYIIHOCTh (PU3UYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKH 3PEHUs
ATOMHO-MOJICKYJISIPHOTO YYCHUS.
KnaccuduimpoBars Xummieckue
peakuuu (110 YUCIy U COCTaBY
pearupyromnmx 1 o0pa3yrommxcs
BEIIIECTB).

CocraBnsath Hopmyibl OMHAPHBIX
BEIIECTB [0 BaJICHTHOCTH U OTIPEEIATH
BaJICHTHOCTH 10 ()OpMyJiaM BEIIECTB.
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KonuuectBo BemecTBa. Mosib. MonspHas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
W 9UCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuétel mo dhopmynamMm XUMHYECKIX
COEMHECHUM.

du3nYecKre U XUMUYECKUE SBIICHU.
XuMuueckasi peakius u e€ mpu3HaKH.
3aKOH COXpPAHEHHUSI MACChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, Pa3I0KEHUS, 3aMEIIICHMUS,
oOMmeHa).

Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHWYECKUX BEIIECTB — METAJNIOB U
HEMETAJIJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
duznueckue sBieHUs (TIJIaBICHUE BOCKA,
TasiHUE JIbJa, PACTUPAHHE caxapa

B CTYyTKE, KUTICHUE U KOHJIEHCAITUs
BOJIbI).

XUMHYCCKHE SBICHHS (TOPEHUE CBEYH,
MIPOKATMBAaHUE METHOW MTPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbI MU MeJia

C COJISTHOM KUCJIOTOH).

Hab6nronenune npru3HaKoB MpOTEKAHUS

PaccraBisaTs koahhunreHTs!

B YPABHEHUSX XUMUYECKUX PEAKIIHIA.
HaGnronaTh u onuchiBaTh 0ObEKTHI

IpYU MPOBEJICHUU JIEMOHCTpAIUi U
71a060paTOPHBIX OTBITOB.

[TpoBoauTh BEIYKCIEHUS IO (hOpMyIIaM
XUMUYECKUX COCAMHEHUN U YPaBHEHUAM
XUMUYECKUX PEAKIIUIA.

[IpuMeHATh €CTeCTBEHHO- HaAy4YHbIE
METO/Ibl TO3HAHUS (B TOM UHCIIE
HaOJII0/ICHUE, MOJICTMPOBAHNUE,
SKCIIEPUMEHT U OCHOBHBIE OIIEPALINH
MBICIIATEJILHOMN IE€ATEIEHOCTH
(cpaBHEHHE, K1acCU(pUKAIIHS)
BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha nH(pOpMaIMIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
ammapar Kypca XuMuHu
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XUMUYECKUX peaKlmii (pa3ioKeHue
caxapa, B3auMOJICHCTBUE CEPHOU
KHUCJIOTHI C XJIOPUIOM Oapusi, MOJTyuYeHHe
U paznoxeHue ruapokcuaa meau (1)
MIpU HArpeBaHUM, B3aUMOJICUCTBUE
xeiesa ¢ pactBopoM coau meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUs] MacCChlI.

JlabopamopHvie onvimoi:

Co3nganne Mozenei MOJIEKyJ
(I1apoCTEepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAJIJIOB.

Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropenue cBeuH, MPOKaIUBaHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onvcaHue Npu3HAKoOB
MPOTEKAHUS XUMHUYECCKUX PEaAKITHHA
pPa3HBIX THIIOB.

Buiuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEILIECTB, MOJISIPHOW MacCChl, MaccChl
BEILECTB, MACChl U KOJIMUECTBA BEILIECTBA;
MacCOBOH 1011 XUMHAYECKOIO AJIEMEHTa
1o (opMyJie COeTUHEHHUS;
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10 YPABHEHUSAM XUMHUYECKUX PEAKIIUM:
KOJINYECTBA, MacChl BELIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHToB UiU IIPOLYKTOB PEAKLIUU

Hroro no pazneny

20

Pa3znen 2. BaxkHeliline npeacTaBuTEe M HEOPTaHUYECKUX BellleCTB

2.1

Bosnyx. Kucnopon.
IlousaTue
00 okcugax

6

Bo3nyx — cmech razoB. CocTaB Bo3ayXxa.
Kucnopon — aneMeHT u npocroe
BellecTBO. Haxoxkaenue kuciopojaa

B MIPUPOJIE, PUBNUECKUE U XUMUYECKHE
cBOMCTBa (peakuuu roperusi). OKCHUIbl.
[Tpumenenue kucnopoaa. CriocoOsl
MOJIYYeHHS KUCTIOPO/Ia B JIA0OPaTOPUH U
MPOMBIIITIEHHOCTH. KpyroBopot
Kucjaopoa B mpupojae. O30H —
aJUIOTpOTHAs MO (DUKALIMS KUCIOPOa.
TennoBo# 3 HEeKT XUMUYIECKON peaKIlni,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30-

U DHAOTEPMHUUECKHE peakinu. TOIIuBO:
YTOJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
yCUJIEHHE MapHUKOBOTO 3 deKTa,
pa3pylieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeieIeHue CoiepKaHms
KHCJIOPOJA B BO3JIyX€

[Tonyuyenue, cobrpanue, pacrno3HaBaHUE

Hcnonb30BaTh XMMHUYECKYHO CUMBOJIUKY
JUTS COCTaBIIeHUs (HOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHHH XUMHUECKUX
peakuuii ¢ yduacTueM KUCIopoia.
XapakTepu3oBarh (ONMHUCHIBATH) COCTAB
BO3/yXa, pU3NUECKHE U XUMHUECKUE
CBOMCTBa KMCIIOPO/1a, CIOCOOBI €ro
NOJTy4eHusl, TPUMEHEHNE U 3HAUYCHHE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHUBATH peakluy TOPCHUS U
MEJIEHHOTO OKUCJICHHUS.

OOBACHATH CYIIHOCTh SKOJIOTHUECKHUX
npo6JieM, CBSA3aHHBIX C 3arpsi3HEHUEM
BO3lyXa.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OpATOPUH MPU
UCTIOJIb30BaHUU XUMUYECKOU TIOCYIbI U
000pyI0BaHUs, a TAKKE IpaBUIaM
oOpallieHus: C TOPIOYMMH BEILIECTBAMHU.
[InannpoBaTh U OCYIIECTBIATH Ha
IPAKTUKE XUMUYECKUE SKCIIEPUMEHTHI,
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Y U3YYEHHUE CBOMCTB KUCIOPO/a.
Hab6nronenue B3anMoieicTBuUS BEIIECTB
C KUCJIOPOJIOM U yCIIOBHSI
BO3HMKHOBEHUS U MPEKPALIECHUS TOPEHUS
(moxkapa).

JlabopamopHhuwiii onvim:

O3HakoMJieHHE ¢ 00pa3laMyi OKCUIOB U
OIHMCAHHUE UX CBOMCTB.

llpakmuueckas paboma:.

Ne 3. Tlony4enue u cobupanue
KHCJIOPOJIa, U3yYEHUE €TI0 CBOMCTB.
Buviuucnenus:

MOJIEKYJISIPHOM MacChl KUCIOpOAa U
030Ha Ha OCHOBAaHUM aTOMHOM MacChl
XUMHUYECKOTO DJIEMCHTA,

KOJIMYECTBA, MACChI BEIIECTBA

M0 YPABHEHUSM XUMUYECKUX PEAKITUI

IPOBOAUTDH HAOIOACHMSI, A€TIATh BHIBOIBI
1O pe3ysbTaTaM dKCIEPUMEHTA

IpU IPOBEJCHUH JT1a00PaTOPHBIX OMBITOB
U TIPAKTUYECKOM pabOTHI.

BbIuucisaTh KOJIMYECTBO BEILIECTBA,
00bEM Taza 1o popmysiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIE.

BricTpauBathk pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMuu

2.2

Bonopoa. [loustue
0 KHUCJIOTaX M COJISIX

Bonopoxn — anemMeHT u npocToe
BenecTBo. Haxoxaenue Bogopoa

B MpUpoJe, PU3nvecKre U XUMUYECKHe
CBOMCTBa, IPUMEHEHHE, CIIOCOOBI
nostyueHus. Kuciaotsl u comnu.
MounsipHblii 00bEM razoB. PacuéTsl

10 XUMUYECKUM YPaBHEHHSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpbIBaTh CMBICT N3y4aeMbIX NOHATHM
Y IPUMEHSITh 3TH TIOHSATHUS MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapaxkTepu3oBaTh (OMUCHIBATH)
dbu3nYecKre U XUMUUECKHE CBOMCTBA
BOJIOPO/a, CIIOCOOBI €ro MOJTyUYEeHHUS,
IPUMEHEHHUE.

Cobupath pubOp M5 MOTyUCHUS
BOJOPOJA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacno3HaBaHHUE BOAOPO/IA.
B3aumozpeiicTBue Bo10pojia ¢ OKCHUIOM
meam (I1).

JlabopamopHhuwiii onvim:
B3aumopeiicTBue KUCIOT C METAJIJIaMHU.
Ipaxmuueckas paboma:

No 4. TTonyuenue u coOupaHue BOJ0OpOa,
V3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00BbEMa, KOJIMYECTBA BELIECTBA ra3a

0 €r0 U3BECTHOMY KOJIMUECTBY
BEILECTBA WU O0BEMY;

00BEMOB T'a30B M0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOIICHHIA
ra3oB

IUTS COCTaBJIeHUsT (hOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX
peaKiuii C yaacTueM BOJOpOa.
Brraucisats MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
MaccCy BEIeCTBa,

[TpoBOIUTH pacUETHI IO YpaBHECHUSIM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
VI MIPOAYKTOB PEAKITUH.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
WCITIOJIb30BAHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKKe MTPaBUIaM
oOpalieHus: ¢ rOprOYUMH BEIECTBAMHU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MIPAKTUKE XUMHUYIECKHEC IKCIICPUMEHTHI,
IIPOBOIUTH HAOJIOICHNS, ICJIaTh BBIBOIBI
0 pe3yybTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyMIIC

2.3

Boga. PactBopsl.
Ilouarue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BOAbl. Boma kak
pacTBOpUTEIIb. XUMUUYECKUE CBOMCTBA
BO/IBI.

OcHoBaHu4.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y TIPUMEHATH 3TH OHATUS TIPU ONUCAHUU
CBOMCTB BEILECTB U UX MIPEBPALLICHUN.
XapakTepu3oBaTh GU3UIECKHUE U
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PactBopsl. Ponb pacTBOpOB B ipupoae u
B KHU3HU 4enoBeka. KpyroBopot Bojibl
B MIPUPOJIE. 3arpsi3HEHUE MTPUPOTHBIX
BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ.
HacplllieHHbIE Y HEHACBHIILICHHBIE
pacTBOpbI. PacTBOPUMOCTH BEIIECTB

B BoJie. MaccoBas 1011 BeLecTBa

B PacTBODE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBopeHuEe BEIECTB C pa3InIHON
PacTBOPUMOCTBHIO.

B3anmopaeiicTBre BOEI C METAILJIAMA
(HaTpUeM U KaJIbIIEM).
HccnenoBanne pacTBOPOB KUCIIOT U
HIEJ0YEH C TOMOIIBIO UHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEN
PacTBOPEHUS BEIIECTB C Pa3IUYHON
PacTBOPUMOCTHIO.

[TpurorosiieHuE pacTBOPOB

C ONPEICIEHHON MAaCCOBOM J0JIEH
PAacCTBOPEHHOTO BELIECTBA.
Ilpakmuueckas paboma

Ne 5. ITpuroTtoBieHue pacTBOpOB

C ONPEACIEHHOW MaCCOBOM JOJIEN
PacTBOPEHHOTO BEUIECTBA.

XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
pPacTBOPUTEIIS B IPUPOIHBIX MPOIECccax.
CocTaBIATh ypaBHEHUS XUMUYCCKUX
peaKIMii ¢ ydacTHeM BOJIbI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C 3arPSI3HEHUEM
PUPOIHBIX BOJI, CHOCOOBI OYUCTKH BOJIBI
OT IIPUMECEN, MEPHI 110 OXPaHE BOJ

OT 3arpsi3HEHMUS.

[1marrpoBaTh U OCYIIECTBISTH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, TPOBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TP TIPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBaTh nmpaBuiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
WCITIOJIb30BAHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUS.

[IpoBOIUTH BHIYHUCIICHUS C IPUMEHEHHEM
MOHSTHS «MacCcoBasi 10JIs BEIIECTBA

B PacTBOPE.

BricTpanBaTh pa3BEpHYThIE IMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHpopMaIuio U3 yueOHUKa U
CIIPaBOYHBIX MaTE€PUAIIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM MTOHITHS «MaCCOBas
JIOJIsl BEIIIECTBA B pacCTBOPE»

VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XuMUuu

2.4

OCHOBHBIE KJIACCBI
HEOPraHUYECKHUX
COEeIMHEHUN

11

Kiaccuduxanys HeopraHu4ecKux
coequHenuid. Oxcuael. Knaccudukarms
OKCHUJIOB: cojieo0pa3yronire (OCHOBHbIE,
KHCJIOTHBIC, aM(POTEpHBIC) U
HecosieoOpasyromue. Homenknarypa
OKCHA0B. PU3NUECKHUE U XUMUUYECKUE
cBoMCTBa OKCHIOB. [lorydeHrne oKCuoB.

OcHoBanusi. Knaccudukaiiust oOCHOBaHUM:

IEJI0YN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBanMil. ®u3nyeckue
1 XMMHUYECKHE CBOMCTBA OCHOBAHUI.
[Tomy4yeHne OCHOBaHUI.

Kucnotsl. Knaccudukarus Kucior.
Homenknatypa kuciot. @usndeckue
U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
akTuBHOCTH MeTasioB H.H. bekeTona.
[Toyuenue KUCIOT.

Conu. HomeHkiatypa coneil.
dU3nYeCKue U XMMHUYECKHE CBOMCTBA
conent. [lomyuenue conen.
I'eHeTnyeckas CBSA3b MEXKIY KilacCaMHU
HEOPraHUYECKUX COCIUHEHU.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

KiaccudunuposaTs nuzyuaemolie
BEIIIECTBA 10 COCTABY M CBOMCTBAM.
CocraBiaTh (HOPMYJITbI OKCHIOB, KUCTIOT,
OCHOBaHHUM, COJICH U Ha3bIBATh UX

10 MEXyHAPOJHON HOMEHKJIATYpE.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHUYECKHX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSATCS.

CocTaBIIsSITh MOJIEKYJIIPHBIE YPAaBHEHUS
peaKuui, HIUTFOCTPUPYOLIUX
XAMHUYECKHE CBOMCTBA M CITOCOOBI
MOJTYYEHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKkKe
MOATBEPKIAIOITUX TEHETUUECKYIO
B3aUMOCBSI3b MEXK]1y HUMH.
[Tpou3BOIUTH BHIYUCICHUS

110 YPAaBHEHUSIM XUMUYECKUX PEaKIIHil.
[InaHnupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUUYECKHUE
AKCIIEPUMEHTHI, IIPOBOINUTH HAOIIOICHHSI,
JieaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA IPU NPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX
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OO6pa3ibl HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbITHI, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILECTB.

JlabopamopHwvie onvimoi

OmnpeneneHue pacTBOPOB KUCIIOT U
HIEJI0YEH C TOMOIIBIO UHAUKATOPOB.
N3yyenune B3auMOJAEHCTBHS KUCIIOT

C METAJUIAMH, PEAKLNN HEUTPaJIN3aL1u.
B3anmonenicTBue pactBopa cCepHON
KUCOTHI ¢ okcugoM Menu (II).
[ToyyeHne HepacCTBOPUMBIX OCHOBaHHUM.
BrITecHEHHE OJTHOTO METaJlIa IPYyTUM
U3 pacTBOPA COJIH.

IIpakmuueckas paboma

No 6. Pemienue skcriepuMeHTAIbHBIX
3a/1a4 1o teMe «BaxkHeNIme Kiacchl
HEOPTraHUYECKUX COCTUHEHUN.
Buviuucnenus:

[0 YPaBHEHUSM XUMUYECKON PEaKIIUu:
KOJIMYECTBA BEIECTBA, 00bEMA, MacChl
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEMY, Macce peareHTOB Win
IIPOJIYKTOB PEAKIUU

pabor.

CrnenoBath rpaBuiIaMm 0€30MMacHOM
paboThl B 1abopaTopuu

IIPU UCIIOJIb30BAHUYN XUMHUYECKON
MOCY1bl U 000PYyI0BaHUS.
BricTpauBaTh pa3BEpHYThIC MUCHMEHHBIC
Y YCTHBIE€ OTBETHI C ONTOPOi

Ha nHQOpMAINIO U3 yueOHHUKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
MCTIOJIb30BATh U3YYEHHBIN MTOHATUNHBIN
arnrmapar Kypca XuMUu

Hroro no pazueny:
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMmuieckux 3iemeHToB Jl. U. MennesneeBa. CTpoenne
aToMOB. XMMHYeCKas CBA3b. OKHUCIUTETbHO-BOCCTAHOBHUTE/IbHbIE PEAKIMHU

3.1 | Ilepuoanyeckuii
3aKOH U
[lepnonnueckas
cucremMa
XUMHUYECKUX
AJIEMEHTOB

Ctpoenue atoma

J1. 1. Menaeneena.

7

[lepBbie MONBITKU KJIaCCU(DUKALIAN
XUMHYECKUX 3JIeMEHTOB. [loHsATHE

O rpynmnax CXOJIHBIX 3JIEMEHTOB
(1IeTTOYHBIE U TIEIIOYHO3EMENbHbBIC
METaJlJIbl, TaJIOT€HbI, UHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbie 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
ITepunonnueckuit 3akoH. [lepuognueckas
CUCTEMA XUMHUYECKUX DJIIEMEHTOB

J.N. Menneneesa. KopoTkoneprnoanas n
JUTHHHOTIEPUOIHAST (hOPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
anemeHToB [[.1. Menneneesa. [lepronsl
u rpynmbl. PU3HYECKHUI CMBICI
MOPSIKOBOIO HOMEpPA, HOMEPOB NIEPUOa
Y TPYIIIbI 3JIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 XMMUYECKUX DJIEMEHTOB
ITepunoauueckoi CUCTEMBI

.. MenneneeBa. XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA

I10 €10 I0J0XKeHUIo B [lepruonnyeckoi
cucteme /.M. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUSI pajuyca

PackppiBaTh CMBICT IEPUOANIECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHUE TAOIUIIBI
«lIepnonnueckas cucreMa XUMHYECKUX
anemeHToB /.M. MeHnaeneeBay.
MopenupoBaTh CTPOCHHUE aTOMA,
SHEPreTUYECKUX YPOBHEHN U MOLYPOBHEN
IIPYU IIOMOIIY PUCYHKOB, JJIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaguieckux GopMmyi.

[TosicHATh pu3MYECKUi CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA
Y TPYIIIBI 3JIEMEHTA.

XapaxkTepu30BaTh XUMUYECKHAE DIIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KAJIbLIUN
Y UX COEITMHEHUS T10 TTOJI0KEHHIO

B lIlepnonnueckoit cucreme

J.1. Menneneena.

OOBICHATH O0IITHE 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHUE PaInyCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BaJICHTHOCTH) U UX COEAMHEHUI

B IIPEENIaxX MAJIbIX IEPUOIOB U TJIABHBIX
IOATPYIII C YY4ETOM CTPOECHUSA UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB IO I'pyIIiaM U NEPUOIAM.
3nauenue [lepuoanueckoro 3aKoHa u
[leproauyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHUS HAYKH U
npakTuky. /.M. MenneneeB — y4€Hblil 1
IpaKIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmoeiicTBue THAPOKCHIA IMHKA

C paCTBOpAaMH KHUCJIOT U IIET0YECH.
MopenupoBaHue CTPOCHUSI MOJIEKYJ
IIPY ITIOMOIIM PUCYHKOB, MOJIENEN,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Ta6nuna «llepuonnueckas cucrema
XUMHUUYECKHUX DJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi

O3HakomileHHe ¢ 00pa3laMy METauioB U
HEMETAJJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B I1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha MH(POPMALIMIO U3 YYEOHUKA U APYTHX
VMCTOYHUKOB, B TOM unciie UHTepHeTa

3.2

XHUMHUECKas CBS3b.
OKuCIUTEIIHLHO-
BOCCTaHOBHUTEIbHBIC
peakuumn

Xumuyeckas cBsizb. KoBasieHTHast
(TmoJisipHAst U HEMOJISIPHASI) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUYECKHUX
snemMeHToB. oHHas cBs3b. CTElNeHb
okucyieHus. OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE peakiuu. [Iporeccs

PackppiBaTh CMBICI M3y4aeMBbIX TOHATHH.
OnpenensaTh BUI XUMUUYECKOHN CBSI3U

B COCIMHCHMUU.

MopenupoBaTh CTPOEHUE MOJIEKYJI

IIPY MMOMOILM PUCYHKOB, MOJEJEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHUCJICHHUS] 1 BOCCTAHOBJICHUS.
OxHCIIUTENN U BOCCTAHOBUTEIH.
XHUMUYECKUHN DKCIIEPUMEHT: U3yYECHHUE
00pa3IioB BEIIECTB METAJUIOB U
HEMETAaJUIOB, B3aUMO/ICHCTBUE
TUAPOKCHUA [ITHKA C PACTBOPaMU KUCJIOT
Y 1IEJI0YEH, TPOBEJCHUE OIBITOB,
WJUTFOCTPUPYIOITUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEHUSI, COSTUHEHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITHI, WUTIOCTPUPYIOIINE TTPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaxkiuu
Pa3NOKEHHUSI, COCTMHEHUS )

Hcnonp30BaTh XUMAYECKYHO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
AJIEKTPOHHOTO OalaHCa PEaKITH.
Ornpenensite CTENEHb OKUCIECHUS aTOMOB
XUMUYECKUX DJIEMEHTOB 110 OpMyiaM |
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COE€IMHEHUH 110 CTEIECHU OKHUCIICHUSI
aTOMOB XMMUYECKUX DJIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTENb. PaccTaBisTh

KO3 PUIIMEHTHI B CXeMax MPOCTHIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
Oananca.

Habmronath XUMHUYECKHUE OMBITHI

10 IUIaHy, aHAJTU3UPOBATH U JIETaTh
BBIBO/IbI.

Ucnone3zoBate UKT niag co3panus
MOJIEJIEN, TOATOTOBKH MIPE3EHTALINM,
JIOKJIAJIOB 110 TEME.

BricTpanBaTh pa3BEpHyThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM Ha
UHPOPMAIUIO U3 yUeOHHUKA U IPYTHX
MCTOYHUKOB, B TOM uucie MHTepHera

Wroro o pazaeny 15
Pe3zepBHOE BpeMms 3
OBUIEE YNCJIO YACOB 68
[10 ITPOTPAMME
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9 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3/iesioB U TeEM Conepxanue 00ydeHus
/o 4acoB 00yJarommxcs

y4eOHOro npeaMera

Pa3jnen 1. BemnecTBO M XMMHUYeCKHE PeaKINH

1.1

[loBTOpEeHue n
yriyOJieHue 3HaHUuM!
OCHOBHBIX pa3/IeioB
Kypca 8 kiracca

5

[Tepnoanueckuii 3akoH. [lepuognueckas
CHUCTEMA XUMHUYECKUX JJIEMEHTOB

JI.N. MenneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHNUH CBOWCTB
XMMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX
MIEPHUOJIOB, KAJIHS, KATBIUS U UX
COCMHEHUN B COOTBETCTBUHU

C TIOJIOKEHUEM DJIEMEHTOB

B Ilepronyeckoii cucTeMe U CTpOCHUEM
MX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMHUECKOU
CBSI3U. THUIIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIIMYECKON
PELIETKH U BUIa XUMUYECKOU CBSI3H.
Knaccuduxanust 1 HOMeHKIIaTypa
HEOPraHUYECKHUX BEUIECTB. XMUMUYECKHUE
CBOWCTBA BEILIECTB, OTHOCSIIUXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COEJIMHEHUI, TEHETUYECKAas CBSI3b
HEOPTraHUYECKHX BEILECTB.

XapaKTemeBaTL XUMHUYCCKHUEC DJICMCHTHI
ICPBBIX TpéX IMCPpUOI0B, KAJIUA U KaJIbIWA

10 UX NoJI0KeHU0 B [lepruoanueckon
cucteme /1. 1. Menaeneena.
KiaccugunmpoBats 1 Ha3bpIBaTh
HEOPTaHWYECKUE BEIIECTBA U3YUYECHHBIX
KJIaCCOB.

OnuceIBaTh 00IIME XUMHYCCKHUE
CBOMCTBA BEIIECTB pa3JIMYHbIX KJIACCOB,
MOJATBEPKAATh CBOMCTBA TPUMEpPaMU
MOJICKYJIIPHBIX YPABHEHUN XUMUYECKUX
peaKuuil.

Onpenenste BUJ XUMUYECKOHN CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKU
BEIIISCTBA.

IIporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpauBaTh pa3BEpHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U
CIIPABOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

03HaKOMJICHUE C MOJICTIAMU
KPUCTAIIINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
1 HeMeTasuioB (Tpadura u anmasa),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHUS)

WCIIOJIb30BaTh U3YYEHHBIN NOHATUNHBIN
anmnapar Kypca XUMHUH

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakiui

Knaccudukanust XuMU4eCKUX peakiiuit
10 Pa3JUYHBIM [TPU3HAKAM (TI0 YUCILY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BELIECTB, N0 TEIJIOBOMY 3P QEKTY,

10 U3BMEHEHUIO CTENIEHEN OKUCIICHHUS
XUMUYECKUX JIEMEHTOB,

o0 00paTUMOCTH, IO YYACTHUIO
KaTajn3aropa). IK30- U
SHAOTEPMUYECKHE PEAKLINH,
TEPMOXHUMUYECKHE YPABHEHHUS.
[ToHATHE O CKOPOCTH XUMUYECKOU
peakiuu. [Tonsitue 06 oOpaTUMbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
IToHsATHE O TOMOTE€HHBIX U FE€TEPOrE€HHBIX
peakuusx. [lonstue o karanuse.
[ToHsiTHE O XMMUYECKOM PABHOBECHH.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOMN peaKIuu U MOJ0KEHNE
XUMUYECKOTO PABHOBECHSI.
OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE

PackpbIBaTh CMBIC U3y4ae€MbIX MOHATHN
Y IPUMEHSTH 3TH TTOHATHS MPU ONMMCAHUUN
CBONCTB BEILECTB U UX ITPEBPAILLCHUN.
KnaccuduimpoBats XuMuyeckue
PEaKIUU 0 Pa3IUYHBIM MPU3HAKAM.

Y cTaHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOUN pEeaKIuu OT Pa3InyHbIX
(bakTopoB.

IIporuo3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MIPEBpaIeHUN
B Pa3JIMYHBIX YCIIOBUSX.

Onpenenste OKUCIUTEND U
BoccTaHoBuTeb B OBP.

CocTaBisTh 2JICKTPOHHBIN OaaHC
peaKkIuu.

ITpor3BOAUTE BBHIYMCICHUS

10 XUMHYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B [1ape WM TPYyIIeE.

BricTpanBaTh pa3BEPHYTHIC TUCHbMEHHBIE
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peaKImH, YIEKTPOHHBIN OamaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBieHUE ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii ¢ UCTOIBL30BaHUEM METO/IA
AIIEKTPOHHOTO OaiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IuYHBIX (aKTOPOB.

OMBITH, WILTIOCTPUPYIOIIHE TTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3IIOKEHHUS, COSTUHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MACCHI
pEareHTOB WU POYKTOB 1O
YpaBHEHUSIM XUMHUYECKUX PEAKIIHI

Y YCTHBIE OTBETHI C OIIOPOU

Ha HHQpOpMAITUIO U3 yUeOHHMKA U
CIIPaBOYHBIX MATEPHUAJIOB, FPAMOTHO
HCIIOJIb30BaTh N3YUYCHHbBIA OHATUWHBIN
amnmnapar Kypca XuMuu

1.3

DIIEKTPOIUTHYECKAS
JCCOLAALIHS.
XUMHUYECKUE
peakuuu

B pacTBOpax

Teopus dJIEKTPOIIUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEAJIEKTPOJIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M Juccolraliiy BEIIeCTB

C pa3JINYHbIMHU BUAAMH XUMHUYECKOU
cBa3u. Crenenp qucconnanyv. CUIbHbIE
U Cci1a0bIe 3JIEKTPOJIUTHI.

Peakuuu nonnoro oomena. Y cioBus

PackpeiBaTh CMBICIT U3ydaeMbIX IIOHATHUH,
a TAKKE CMBICJI TEOPUU
BJIEKTPOJIUTUYECKON JTUCCOLUALIAH.
OOBSICHATH IPUYMHBI
BJIEKTPOIIPOBOIHOCTU BOJHBIX pAaCTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
BJIEKTPOJIUTBHIL.

CocTtaBisTh ypaBHEHUS TUCCOLUALINT
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MIPOTEKAHMS pPEeaKIMii HOHHOTO 0OMEHa,
TIOJIHBIE U COKPAIIEHHBIE HOHHBIC
ypaBHeHUs peakiuid. CBOMCTBA KUCIIOT,
OCHOBAHHWH U COJIEM B CBETE
MPEJCTaBICHUI 00 AIEKTPOITUTUYECKOU
nucconyanu. KauecTBeHHbIE peakinu
Ha MoHbI. [loHsTHE O THIpONIH3E CONEl.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 31eKTpONPOBOIHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
JUCCOIMAIIMY KUCIIOT, IIeJIo4Yei

U coJieit (BO3MOKHO HCTIOJb30BAHKE
BUJICOMATEPUAJIOB).

OnbITHI, WUTIOCTPUPYIOLIKE TPU3HAKU
IPOTEKaHUs peaKIMil HOHHOTO OOMEeHa
(oOpa3oBaHue ocajika, BbIJIECIICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacno3naBaHue HEOPraHMYECKUX
BEILIECTB C MOMOIIBIO KAYE€CTBEHHBIX
peakiuii Ha HOHBI.

JlabopamopHhuwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMy HOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJIUTOB (C 0Opa3oBaHUEM OCajKa,
BBIICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
Ilpakmuuecxas paboma:

KHUCJIOT, IIEJI0YEH U COJICH, MOJIHBIC U
COKpALIEHHBIE HOHHBIE YPABHEHUS
XUMHUYECKUX PEAKIM HOHHOTO OOMEHa,
KpaTKHE MOHHBIC YPABHEHHUS MPOCTHIX
pEaKIN TUAPOIIN3a COJEH.
XapaxkTepu3oBaTh 00IIHE XUMHUUECKHE
CBOMCTBA BEILIECTB PAa3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJIUTHIECKON
JIMCCOLUALINY; TIOATBEPKIATH CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U HMOHHBIX
YPaBHEHUN XUMUAYECKUX PEAKIIHM.
Pemiats sKkCriepuMeHTAIBHBIC 334U

10 TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHYECKHUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHS],
JIeTIaTh BBIBOJIBI IO PE3yJIbTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBmiiaM 0€30MacHOMN
paboThI B J1a0OPATOPUH NPU
MCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
000opy10BaHUS.

[IpoBOANTH BHIYUCIIEHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue akcnepruMeHTaIbHBIX
3a/1a4 110 TEME.

Buviuucnenua:

10 YPABHEHUSAM XUMUYECKUX PEAKIMMI

B IIape WK TpyMIIeE.
BricTpanBath pa3BEpHYTHIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MH(OpMAIHIO U3 YIeOHUKA U IPYTUX
UCTOYHUKOB UH(POpPMAIIH, B TOM YUCIE
Nutepuera

Uroro no pazneny

17

Paznen 2. HemeTa/JIbI M KX COCIUHEHUSHA

2.1 | Obmas 4
XapaKTEpPUCTUKA
XAUMHYCCKHX
3JIEMEHTOB
VIIA-rpynmnst.
I"anmorensl

OO6m1ast xapaKTepUCTUKA TaJOTEHOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEePHbIC CTETICHU OKUCIICHUS.
Ctpoenue u pu3nyecKre CBOMCTBa
IPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
xJiopa (B3auMOJICICTBUE C METAJIJIaMU,
HEMETaJJIaMH, 11eJI0YaMu).
XinopoBogopoa. ComnsiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHue. JlelicTBue xuopa u
XJIOPOBOAOPOA HA OPTraHW3M YEJIOBEKA.
Baxueimme XJ10puIbl ¥ UX HAXO0XKICHUE
B IIPUPOJIE.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxaromue Gu3n4ecKue u
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeMHEHUN (BO3MOXKHO UCITOIb30BaHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB HEMETAJUIOB U UX
COEMHEHNH B MPEIENIax MaJIbIX
MIEPUOJIOB U TJIABHBIX MOATPYIII
[leproandeckoit CUCTEMBI XUMUYECKUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBarh (pU3nuecKue u
XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB
raJIOreHOB (Ha IPUMEPE XJI0pa) U
CJIOHBIX BEIECTB (XJIOPOBOIOPOA,
XJIOpUJa HaTpHs), CIOCOOBI NX
MOJTyYeHUs], TIPUMEHEHUE U 3HAYCHHUE

B TIPUPO/IE ¥ KU3HU YEIIOBEKA.
OmnpenensTh XJIOPUI-UOHBI B paCTBOPE.
[TmanupoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTBHI, TPOBOAUTH HAOIIOICHHUS,
JIeNaTh BBIBOJIBI MO Pe3yIbTaTam
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BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPUI0B
(raJmoreHu0B).

JlabopamopHhuwiii onvim:

N3ydenue CBOMCTB COMTHOM KUCIIOTBHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
Ha XJIOPUI-UOHBI.

lIpakxmuueckas paboma

Ne 2: TlonydeHue CONITHON KUCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Boruucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIM OJIMH M3 PEarcHTOB JIaH B H30BITKE

HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00pPATOPHBIX OMBITOB M MPAKTUYECKUX
paborT.

CrnepnoBath npaBuiiaM 0e30MmacHON
paboTHI B TabopaTopuu

MIPY UCTIOTH30BAHUN XHMHYIECKOM
MOCY/IbI U 000PYI0BAHUS.

BricTpanBaTh pa3BépHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha HMOPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTE€pPUAIOB, TPAMOTHO
WCIIO0JIb30BaTh U3yUYECHHBIN ITOHSATUHHBIN
anmapar Kypca XUMHH

2.2

OO6mas
XapaKTepUCTUKA
XAMUYCCKHX
3JICMEHTOB
VIA-rpynnsi. Cepa
1 €€ COCIMHEHUS

OO6mrast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynmnel. OcOO€HHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTEIICHN
OKHUCJICHHUSI.

Crpoenue u pu3nIecKrue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOA B CEPBI.
AJI0TpOITHBIE MOTH(HUKAITUN KUCIIOPO1a
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoI0poO/I, CTPOCHHE, PU3HICCKUC U
XAMHUYECKUE CBOMCTBA.

OKcubl cephl Kak MpeICTaBUTEIN
KHCIIOTHBIX OKCHJIOB.

Cepnas kucioTa, pu3nyecKue u
XUMHUYECKHEe CBOMCTRA (00IITHeE KaK

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MEHEHHUU CBOMCTB AJIEMEHTOB
VIA-Tpynnsl 1 UX COEIUHEHUN C YIETOM
CTPOCHHS X aTOMOB.
XapakTepusoBaTh (pU3NYECKUE U
XAMHUYECKHE CBOMCTBA IMPOCTOTO
BELIECTBA CEPBI U €€ COCTMHECHUH
(cepoBOI0pPOIa, OKCHUJIOB CEPBI, CEPHOI
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJTyYeHHUsI, IPUMEHEHUE U 3HAUCHHUE

B MIPUPOJE U )KU3HU YETIOBEKA.
Onpenenars HaMU4KE CyIb(paT-nHOHOB
B pacTBOpE.

OOBICHATH CYITHOCTh 3KOJIOTHUECKUX
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IPEACTABUTEIIS KJIACcCa KUCIOT U
cnerupuaeckre). XuMUYECKUE PEAKITUH,
JeXKanue B OCHOBE MPOMBIIICHHOTO
croco0a MoJy4YeHUs CEpHOM KUCIIOTHI.
[Tpumenenue. Conu cepHOU KHCIIOTHI,
KadeCTBEHHAs PeaKIlus Ha CyIb(haT-uoH.
Haxoxaenue cepbl 1 €€ coeJuHEHUM

B IPUPOJIe. XMMHYECKOE 3arpsi3HEHUE
OKPYXaroUIEH Cpeibl COCTUHEHUAMU
cepbl (KUCIOTHBIE JTOXK/IU, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHe ¢ 00pa3laMu Cephl U e€
COCIMHEHUSIMU (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
HaGnronenue nporecca 00yrivBaHus
caxapa noJi IeliCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
JlabopamopHvie onvimei:

N3yyeHne XuMU4eCKnX CBOMCTB
paz0aBICHHON CEPHON KUCIIOTHI.
[IpoBeneHre Ka4EeCTBEHHOM peakluyi Ha
cynb(dar-uoH u HabII0ICHUE TPU3HAKA
€€ POTEKaAHU

npo0JieM, CBSI3aHHBIX € TIepepaboTKOM
COETMHEHU CEpBHl.

[InaHupoBaTh U OCYIIECTBIISTh

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHMS,
JIeJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM
HKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0€30MaCHOM
paboThI B J1aDOpaTOpHUH

IIPU UCTIOJB30BAaHUU XUMUYECKON
Hocyzbl ¥ 000pYy10BaHUS.

[Tpou3BOaUTH BBIYMCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh pH BBITIOTHEHUH
y4eOHBIX 3aJaHUIl TEKCThl YUEOHHKA,
CIPaBOYHbIEC MaTEpUAIbI
(ITepnonnyeckyro cucTeMy XUMHUYECKUX
anemenToB [{. . MenneneeBa, Tabmauiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHUH U
COJIEN B BOJE, JJIEKTPOXUMUYECKUH DAL
HaIpsKEHU METasioB).

Hcnons30BaTh pU BBHITIOTHEHUH
yueOHBIX 3aJJaHUi U B TIPOLIECCE
MCCJIEI0BATENBCKON AEATENBHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAEPKAaHUSL, CTPABOYHBIE
MaTtepuaisl, pecypcbl IHTepHeTa
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2.3

Obmas
XapaKTepUCTUKa
XUMUYICCKUX
AJIEMEHTOB
VA-rpynmnsi.

A3ot, hocdop u ux
COCTMHCHHUS

OO6mu1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynibl. OcOO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCJICHHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nuecKre U XUMHUYECKUE CBOMCTBA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero (U3NYEeCKUEe U XUMUUYECKHE
CBOICTBA, OJIyYEHUE U TPUMEHECHHUE.
Conu ammoHnus, UX (PU3UUECKUE U
XUMUYECKUE CBOMCTBA, TPUMEHECHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHUSI.

A30THas KUCII0Ta, €€ MOoJIy4YeHue,
dbu3nYecKre U XUMUUECKHE CBOMCTBA
(oOmIue Kak MmpeacTaBUTENs Kiacca
KHUCJIOT U crieniupuueckue).
Hcnonbp30BaHKne HUTPATOB U COJIEN
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
ynoopeHnil. XuMHUYEeCKOe 3arpsi3HeHNe
OKPY’KarOIIEU CPEIbl COCTUHEHUAMU
a30Ta (KUCIIOTHBIE TOXKIH, 3arPsI3HECHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
®docdop, amIoTpornHbe MOAUPUKAITUN
docdopa, puzndyeckre 1 XUMUIECKHUE
coiictBa. Okcun dochopa (V) u
dbocdhopHas kuciora, puzndeckue u

OOBACHATD 00IIIME 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB
azora u pocdopa u UX CoeTUHECHUM
(ammmaka, coJyieit aMMOHUS, a30THON
KHCJIOTBI, HUTPATOB, okcuna docdopa (V)
u pocdopHoit kucnoTel, hocdaTon),
CHOCOOBI UX MOJyYEHHUs], IPUMEHEHUE U
3HAYEHUE B MIPUPOJIE U KU3HU YEIOBEKA.
Onpenensate HOHBI aMMOHUA U (hocat-
WOHBI B PacTBODE.

OOBICHATH CYIIHOCTh IKOJIOTMYECKUX
npo0JieM, CBA3aHHBIX ¢ HAXOXKICHUEM
coenuHeHuit azora u pochopa

B OKPYKAIOIIIEH CpeJIE.

[InaHupoBaTh U OCYIIECTBIISTh

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
JienaTh BBIBOJIBI 1O Pe3yJibTaTam
HKCIIEPUMEHTA TP MPOBEACHUU
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKOU
paboTHI.

CnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu
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XUMUYECKUE CBOMCTBA, MOJIyYCHHE.
Ucnons3oBanue hochatoB B kKauecTBe
MUHEPAIbHBIX YI0OpEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

O3HakomiieHHe ¢ PU3HYECKUMU
cBoiicTBamMHu a3ota, Gochopa

U X COEIUHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPHAIIOB).
O3HakomMIieHHE ¢ 00pa3liaMu a30THBIX U
dbochopHbIX yI00peHUi.

[Tonyuenue, cobupaHue, pacro3HaBaHue
Y U3YYEHHE CBOMCTB aMMHAKA.
BzaumoneincTBre KOHIIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEIbIO (BO3ZMOXKHO
UCII0JIb30BAaHUE BUIEOMATEPUATIOB).
Jlabopamopnvie onvimul:

[IpoBeaeHne KaYECTBEHHBIX PEAKIIMA
Ha MOH aMMOHUA U pocdar-uoH, u
W3YUYEHHUE NMPU3HAKOB UX MPOTEKAHUS.
lIpakmuueckas paboma

Ne 3: Tlonyuyenune ammuaka, U3yueHue
€ro CBOMCTB.

Buviuucnenua:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHi

IIPY UCTIOJIb30BAHUN XUMHUYECKOU
MOCY/IbI U 000PYI0BAHUS.
[Ipon3BOIUTE BBIYMCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpH BBITOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThl YUYCOHHKA,
CIIPABOYHbBIE MATEPUAIIBI
(mIeproIMYECKYIO0 CUCTEMY XUMHYECKHUX
anemenToB J1. 1. Menaeneesa, Tabiuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUUN U
COJIEN B BOJE, MIEKTPOXUMUYECKUH P
HaIpsHKEHUN METaIOB)
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2.4

Obmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIEMEHTOB
[VA-rpyntsl.
Yraepon u
KPEMHHUM, U UX
COCIMHEHUS

OO6mu1ast xapaKTepUCTHKA 3JIEMEHTOB
I[VA-rpynnsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCJICHHUS.

VYriepoa, asioTponHble MOAU(PUKALINH,
pacnpocTpaHeHue B IPUPOJIE,
(u3NUecKre 1 XUMUYECKHE CBOMCTBA.
Ancopbrmus. KpyroBopot yriieposaa

B IIPUPOJIE.

Oxkcupel yriiepoja, ux Guznueckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha JKMBBIC OPTaHU3MBI, ITOJTYYECHUE U
NPUMEHEHHUE. DKOJIOTUYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), rumoresa rito6aibHOTO
MOTETUICHUS KJIMMaTa, apHUKOBBIN
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nYecKre U XUMHUYECKUE CBONCTBA,
MOJIYYEHUE U PUMEHEHUE.
KauectBennas peakiusi Ha KapOOHAT-
noHkbI. Mcnonbp3oBanue kapOOHATOB

B OBITY, MEJIUIIUHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO35IUCTBE.
ITepBoHavanbHBIC TOHSATHUS

00 OpraHMYeCcKUX BEIIECTBAX KaK

0 COEIMHEHMSIX yriiepojia (MeTaH, 3TaH,

OOBACHATD 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHNH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUHN C Y4ETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHYECKUE CBOKMCTBA MPOCTHIX BEUIECTB
YIJIEPOJIa U KPEMHUS U UX COEUHEHUN
(OKCHIOB yTiIepo/ia, yroJIbHOW KHCIIOTHI,
KapOOHATOB, OKCHUJA KPEMHUS,
KPEMHHEBOW KHUCIIOThI, CUIIUKATOB),
CHOCOOBI UX MOJyYEHUsl, IPUMEHEHUE U
3HA4YEHUE B IPUPOJIE U )KU3HU YETIOBEKA.
OOBICHATH TPUUYUHHO-CIIEICTBEHHYIO
CBs3b: CTPOCHHUE BEILECTBA — CBOWCTBA
— MPUMEHEHUE — Ha IpUMepax
COEAVMHEHUN YIJIEPOA U KPEMHUSIL.
Omnpenensitb KapOOHAT- U CUIIMKAT-UOHBI
B PacTBOpE.

OOBACHATDH CYIIHOCTb SKOJIOTMUECKUX
po0sieM, CB3aHHBIX C HAXOXKICHUEM
YTJIEKUCIIOTO Ta3a B OKPYKAOLIEH CpeEE.
[TonTBepk1aTh 0OCOOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpPaMU
IIPOCTBIX COEAMHEHUN (METaH, 3TaH,
ATUJIEH, AllETUJICH, STAHOJI, TJIMLEPHUH,
YKCyCHasi KMCJIOTa), B3aUMOCBSA3b
HEOPTaHUYECKUX COCIUHEHUH YIIepoaa U
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STHJICH, alleTUJICH, ITAHOJ, TTUICPHH,
YKCYCHasi KHUCIIOTA).

[IprpoaHbIE NCTOYHUKH YIIIEBOJLOPOIOB
(yroJib, MpUpPOIHBIN a3, HePTh),
MPOJYKTHI MX MepepaboTKu (OCH3UH),
UX POJIb B OBITY M IIPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX
BEIIeCTBAX: )KHpax, OeIKax, yrieBoaax —
U UX POJIM B KU3HU YE€JIOBEKA.
MarepuanbHO€ €TMHCTBO OPTraHUYECKUX
Y HEOPTAaHWYCCKUX COCTUHEHUH.
Kpemnuit, ero pusnyeckue u
XUMUYECKUE CBOMCTBA, TOJTYUCHUE U
npumeHeHue. CoeTMHEHNS] KPEMHUS

B ipupojie. OO01re npeacTaBIeHUs

00 oxcune kpemuus (V) u kpemHueBoi
KHUCIIOTE.

CunkaThl, X UCIIOJIb30BAaHUE B OBITY,
MEUIUHE, POMBIIIJICHHOCTH.
BaxHeimme cTpouTenbHble MAaTEPUAIIBI:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
x)ene300etoH. [Ipobiaembl 6e3o0macHOro
WCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepPHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:
Jemoncmpayuu:
Mogenu KpucTauIM4eCKUX pemeEToK

OpTraHUYECKUX BEIIECTB.
OnuceIBaTh pOJIb OEIKOB, )KUPOB U
YTIIEBOJOB B (PYHKITMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB MPUPOTHBIX
HMCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIh

B OBITY M TPOMBIILJIEHHOCTH.

[IpoBOANTH BEIYMCIIEHUS IO YPABHEHUSAM
XUMHYECKUX PEaKIIUH.

[InaHupoOBaTH U OCYIIECTBIISTH

Ha MPaKTUKE XUMHUECKHUE
AKCIIEPUMEHTHI, IPOBOIUTH HAOJIIOJCHNUS,
JIETIaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
Ja00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B J1abOpaToOpHuu

MIPY UCIIOJIb30BAHUU XUMHUYECKON
MOCY/Abl U 000pYAOBAHUS.

Hcnonb30BaTh MPU BHITTOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThl Y4eOHHKA,
CIIPaBOYHBIE MaTEPHUAIbI
(ITepuoanueckyto CUCTEMY XUMUYECKHUX
anemenToB /. 1. MenneneeBa, Tabmauiry
PacTBOPUMOCTHU KUCJIOT, OCHOBAaHUH U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUMN PSJT
HaIpsHKEHUN METAILIIOB)
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anmasa, rpadura, QpyepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONCTBOM
IPOTHUBOra3a.

O3HakoMIIEHHE C IPOAYKIIHEH
CUJIMKATHOM MPOMBINIJICHHOCTH
(Bugeomarepuaiibl: cuiiMKaTHas
MPOMBILIUIEHHOCTB ).

Mopenu MoJieKyI OpraHUYeCKUX
BELLECTB.

JlabopamopHhuwiti onvim:

[Tony4yenue, cobupanue, pacrno3HaBaHUE
Y U3y4YEHHE CBOMCTB YTJIEKHUCIIOTO Irasa.
[TpoBeneHME KAYECTBEHHBIX PEAKITHMA

Ha KapOOHAT Y CUJIMKAT-UOHBI U
U3y4YCHHUE MPU3HAKOB UX IPOTEKAHMUSI.
IIpakmuueckue pabomui:

Ne 4. Tlonyuenue yriekucioro rasa,
V3YYEHHUE €T0 CBOMCTB.

Ne 5. Pemienue skCriepuMeEHTAIBHBIX
3anay no teme «BaxkHeilme HeMeTaIbl
U UX COCAMHEHUS

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHi

Hroro no pazneny

25
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO611ast xapaKTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nonoxxenus B Ilepunoguyeckon cucreme
XUMHUYECKUX IJIEMEHTOB

JI.1. MenpaeneeBa v CTpOCHUSI aTOMOB.
Crpoenue metamioB. Meramuueckas
CBA3b U METaJNINYeCcKas
KPUCTAJJINYECKAsl pELIETKA.
DNEeKTPOXUMHUECKHUH PsiJl HAMTPSKECHUI
MeTauioB. PU3NYECKHEe U XUMUYECKUE
cBoiicTBa MeTauioB. O0mIKe crocoob!
noixydyeHusa metaios. [lonstue

0 KOPpPO3UHU METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
CnuaBel (cTalnp, 4yryH, TIOPATFOMUAHHM,
OpOH32a) U UX IPUMEHEHUE B OBITY U
ITPOMBIIIIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB U CILJIABOB.
N3yuenune pe3ynbTaToB KOPPO3UU
METaJIOB (BO3MOKHO MCTIOJE30BAHME
BHJICOMATEpUAIOB).

Jlabopamophvie onvimol:
O3HakomiIeHHE ¢ 00pa3iiaMi METaIOB U
CIUTaBOB, UX (PU3MUYECKUMH CBOMCTBAMHU.

PackpbIBaTh CMBICI N3y9aeMbIX TOHSATHIA
Y IPUMEHSTh 3TH TIOHATHUS TIPH OTIUCAHUU
CBOWCTB BEINECTB U UX MPEBPAICHUH.
OOBACHATH 001IHE 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB AJICMEHTOB-
METaJIOB ¥ X COCTMHCHHUH C yIETOM
CTPOEHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAIIIOB,
ob1mue GU3NIecKue U XUMHUIECKHE
CBOICTBA METAJLJIOB.

XapakTepu3oBaTh 00111e CTIOCOOBI
TIOJTYYCHHS] METAJTOB.

OnuckIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOPPO3UH.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a00OPATOPUH MPU
UCITIOJIb30BAHUN XUMHYECKOU TTOCY/IbI U
000py10BaHUS.

[Tpon3BOAUTE BBIUNCICHUS

110 YPaBHEHHUSIM XUMHUYCCKHUX PEAKITUH,
€CJTM OJTUH U3 PEarcHTOB COACPIKUT
TIPUMECH.

VYuacTBOBaTh B COBMECTHOM paboTe

B TIape WU TpyIIIE.

Hcrnonb30BaTh pH BHITIOJTHECHUH
yueOHBIX 3a/laHui TEKCThl yUYeOHHKA,
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Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpPHUAIbI
(ITepuoanyeckyro CUCTEMY XUMUYECKHUX
anemenToB /. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUU U
COJIEU B BOJE, DJIEKTPOXUMHUUYECKUUN PAL
HaIpPsHKEHUI METAIIJIOB)

3.2

Baxnueimue
METAaJUIbI U UX
COEIMHEHUSA

16

[Ileno4HbIE METAIIIBI: TIOJIOKEHUE

B [leproandeckoil cucremMe XuMHYECKUX
sanemeHTOB .M. MenaeneeBa, cTpoeHHne
UX aTOMOB, HAaX0XJICHUE B PUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIbI
Y TUJIPOKCHUIBI HATPUS U KaJIUS.
[IprMeHeHue METOYHBIX METAIIIOB U UX
COEIUHEHUH.

[[lenouyno3eMenbHBIC METAJUIBI MATHUN U
KaJblMK: noJioxkeHue B [lepuoanueckoit
CHCTEME XUMHUYECKUX DJIEMEHTOB

JI.1. MenneneeBa, CTpOCHUE UX ATOMOB,
HaxO0XJeHHE B pupojie. Pusndeckue u
XMMHYECKHE CBOMCTBA MarHus U
Kanelus. BakHelme coefuHEeHUS
KaJIbIUS (OKCH/I, TUIPOKCHI, COJIH).
JKEcTKOoCTh BOJBI M CLIOCOOHI €&
YCTpaHEHHUS.

AJFOMUHUN: TIOJIOKEHUE

B [leproanyeckoi cucteMe XMuMHIECKUX

OOBACHATH O0IITME 3aKOHOMEPHOCTH

B U3MEHEHUM CBOMCTB 3JIEMEHTOB-
METAJIJIOB U MX COEJMHEHHU B TPYTINax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapaxkTepu3oBaTh (HU3HUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB
METAJIJIOB U UX COEAMHEHU (OKCHIIOB,
TUIPOKCHUIIOB, COJICH ), CITIOCOOBI UX
MOJTyYeHUs], IPUMEHEHUE U 3HaYCHHE

B IIPUPO/JIE U JKU3HU YEJIOBEKA.
YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILIECTBA — CBOMCTBAa — NPUMEHEHUE —
Ha IpUMepax U3y4yaeMbIX BEIIECTB.
Pacrno3naBaTh ¢ MOMOIIbIO KAU€CTBEHHBIX
peaKlMii HOHbI METAJJIOB: MarHus,
KaJIbIHs, aIIOMUHUS, IUHKa, sxene3a (1)
u xenesa (1), menu (11).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHJIOB M TUAPOKCHJIOB ATFOMUHUSA U
[IUHKA.
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sanemeHTOB J1.11. MeHneneesa, ctpoeHue
aToMa, HaXO0XKJICHWE B IPUPOJIE.
DOU3NYECKHE U XUMHUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA
OKCHJA U TUAPOKCHUIA AITFOMUHUSL.
Keneso: nonoxenue B [lepunonnueckoit
CHUCTEME XUMHUYECKUX IIIEMEHTOB

JI.. MenaeneeBa, CTpOEHHUE aTOMa,
Haxo0XJIeHue B npupoae. Pusnyeckue u
XUMHYECKUE CBOMCTBA kene3a. OKCUpbl,
rupokcuabl u conu xkenesa (1) u sxxenesa
(III), ux coctaB, CBOWCTBA U MOTYYECHUE.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

Oco0eHHOCTH B3aMMOJICHCTBHSI OKCH/IA
KJIBITUSL U HATPHUS ¢ BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxpalMBaHue MJIaMEeHU HOHAMU HaTpus,
KaJIUs ¥ KaJblusl (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOW BOBI.
[Ipouecc ropenus xene3a B KUCIOPOJIE
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimoi.:

[IpoBeneHre Ka4eCTBEHHBIX PEAKLIUHI
Ha MOHBI (MarHusl, KaJIbIUs, aTFOMUHUSA,

[1nannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOAUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA MIPH MIPOBEICHUHU
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

Crnenosats npaBuiam 0e30macHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIH30BAHUU XUMHYECKOU
NOCyibl U 000PYyIOBaHUS.

[Tpon3BOANTL BBIUMCICHUS

0 XUMUYECKUM YPABHEHHSIM.
VYuacTBOBaTh B COBMECTHOM paboTe

B TIape WK TpyIIIe.

BricTpauBath pa3BépHyThIe TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha WHGOPMAITUIO U3 YUCeOHHKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
UCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XUMHAU
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nuHKa, xenesa (11) u xxenesa (III), meau
(11), onucanue IPU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanne ampoTepHBIX CBOMCTB
TUPOKCHUIA ATFOMUHUS U THAPOKCHIA
IIMHKA.

lIpaxmuueckue pabomul:

Ne 6. XKEcTkocTh BOAEI 1 METOJIEI €€
yCTpaHEHHUS.

Ne 7. PeuieHue 3KCriepuMEHTAIBHBIX
3aj7a4 1o TeMe «Bakuenmme MeTajuisl U
WX COCIUHCHUSD.

Boruucnenus:

110 YpaBHEHUAM XMMHUUYECKUX PEAKIIUH,
€CJIU OJIUH U3 PEareHTOB JIaH B U30BITKE
WUJIN COJICPKUT MPUMECH;

MacCOBOM JIOJIM BbIX0/1a MPOJIyKTa
peaKuunu

Uroro no pazneny 20

Pa3znen 4. Xumus U oKpyxawinas cpeaa

4.1 | Xumud u 3
OKpY Karoias cpeia

BemecTBa 1 MaTepruaiibl B HOBCEHEBHOM
YKA3HU 4eJioBeKa. be3zonacHoe
MCTIOJIb30BAHUE BEIIECTB M XUMHUUYECKHUX
peakiuii B ObITy. [lepBas momotp npu
XUMHUYECKUX 0KOrax U OTPABICHUSX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpensbl (TpeaesibHas TOMmyCcTUMast

XapakTepu30oBaTh POJib XUMHUU

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOJeH, OCHOBHBIC BEIIECTBA U
MaTepualbl, IPUMEHSEMbIE B KU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBsACHATH yclIOBHS 0€30I1aCHOTO
UCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX
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KOHIIEHTpa1us BemecTB. Posib xumuu

B PEILIEHUH 3KOJOTUUYECKUX MPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue oOpa3ioB MmaTepuaioB
(CTeKJ10, CIJIaBbl METAJIJIOB, TOJIUMEPHbIC
MaTepuarbl)

peakuuii B ObITY.

AHaIN3UPOBATh U KPUTUUYECKHU
OLICHHWBATh WH(OPMAIIUIO O BIUSIHUU
MIPOMBIILJIEHHOCTH, CEIBCKOT0 X0341CTBA,
TPAHCIIOPTA U AP. HA COCTOSIHUE
OKPYXaroUen CpeIbl.

YMeTh OKa3bIBaTh NEPBYIO IOMOIb

MIPY XUMHYECKUX 0KOTaX U OTPABIICHUSX.
[IpunuMate ydyactue B 00CYKIECHUU
po0JieM XUMUYECKON U AKOJIOTUYECKOMN
HaIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3ULIUIO IO MPoOJIeMe U
IpeIaratb BO3MOXHBIE ITyTH €€
pereHus

Hroro mo pazaeny: 3
PezepBHOE Bpemsi 3
OBLIEE YNCJIO YACOB 68
I10 ITPOT'PAMME
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