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[HOACHUTEJIbHAA 3AITNCKA

®enepanbHas pabouyas mporpamma Mo XMMHUH ISl OOYYAIOIIUXCS C 3aJEPiKKOM
ncuxudeckoro passurtus (nanee — 3[1P) Ha ypoBHe OCHOBHOroO 00Iero oOpazoBaHus
MOJITOTOBJIEHa Ha oOcHOBe DefepanbHOr0 TOCYIapCTBEHHOIO 00pa30BaTeIbLHOTO
cTaHaapTta ocHoBHoro obmiero oOpazoBanusi (IIpuxaz Munnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — ®I'OC OOQO), dDenepaibHON aganTUPOBAHHOMN
00pa3oBaTebHOM MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs JJIsd OOYyYaIOIIHUXCS C
OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3710p0Bbs (IIpukaz Munnpocsenienus Poccun ot 24
HOsIOpst 2022 1. Ne 1025), ®enepanbHoii pabodeil mporpaMmMbl OCHOBHOTO OOIIETO
oOpa3zoBaHusi 1O ydyeOHOMY mnpeamery «Xumus», DeaepaqbHOH MPOrpamMMBbl
BOCIIUTAHUA, C YYE€TOM paclpeeeHHbIX MO0 KJaccaMm MpOBEPSEMbIX TPEOOBAaHUN K
pe3ynbraram ocBoeHus denepaibHON alalTUPOBAHHOM 00pa30BaTEIbHOM MPOTrpaMMBbl
OCHOBHOTO 00I11ero o00pa3oBaHus Il OOYUYaIOIIMXCA C 3aJePKKOM TMCUXHYECKOTO
pa3BUTHS U  DJIEMEHTOB  COAEPKAHUSA, TMPEACTABICHHBIX B  YHUBEPCAIbHOM
koauukarope mo xumuu, KoHnenuu npenogaBaHusi yueOHOTo rnpeaMera « XUMHs» B
oOpa3oBaTelibHbIX opranuzanusax PO, peanu3yronmx oCHOBHbIE 00111€00pa3oBaTeIbHbIC
POTrPaMMBL.

[Iporpamma o xumuu pazpaboTaHa ¢ LETbI0 OKAa3aHUS METOIUYECKON MOMOITU
YUHUTEIIO B CO3/IaHUU pabodeil mporpaMMBbl 0 y4eOHOMY MPEAMETY.

Yuebnpii  mpeamer  «XWMHS»  BXOOUT B MPEAMETHYIO  00JIacTh
«EcTecTBeHHOHAay4YHbIE TIpEAMETh». B cucTemMe ecTeCTBEHHOHAyYHOro OO0pa3oBaHMs
XUMUSI KaK Y4eOHBIN MpeIMET 3aHUMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPOJbI,
dbopMUpOBAaHUM HAYYHOM KApTUHBI MHpA, CO3IaHUM OCHOBBI XMMHYECKUX 3HAHUH,
HEOOXOJMMBIX JJIsl TIOBCETHEBHOM >KM3HM, HABBIKOB 370pPOBOr0 M 0O€30MaCHOIO s
YeJioBeKa W OKpYJKalIIehH ero cpenbl oOpa3a KU3HM, a Takke B BOCIUTAHUHU
DKOJIOTHYECKOMN KYJIbTYPBHI.

VYcenemHocTh U3y4eHUsT XMMHUHM CBSI3aHA C OBJIAJICHUEM XUMHUYECKUM S3BIKOM,
COOIOJIeHneM TMpaBuUil  0e30macHOM palbOThl MPH  BHIMIOJHEHUH XHUMHUYECKOTO
AKCHEPUMEHTA, OCO3HAHHEM MHOT'OUYHCIICHHBIX CBSI3€M XMMHM C APYTUMHU MPEIMETAMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJTIOUaET B c€0s1 OCHOBBI HEOPTAaHUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM uaeel mporpaMMmsl SBISETCS co3aHne 0a30BOr0 KOMILJIEKCA OMOPHBIX 3HAHHUI
M0 XUMUH, BBIPAKEHHBIX B (hOpPME, COOTBETCTBYIOIICH BO3PACTy OOYYAIOIIMXCS U UX
0COOBIM 00pa30BaTEbHBIM MOTPEOHOCTSIM.

B copepxaHum maHHOTO Kypca MPEeICTaBICHbBI OCHOBOMOJIATAIOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHUA, BKIIOYAIOIIME HW3YUYEHUE COCTaBa M CTPOEHUS BEIIECTB,
3aBUCUMOCTH WX CBOWMCTB OT CTPOEHHUS, NPOTHO3MPOBAHUE CBOMCTB BEIIECTB,
MCCIIEOBAHUE 3aKOHOMEPHOCTEN XUMUYECKHUX MPEBPALLICHUI U ITyTEN yIIPaBICHUS UMU
B LIEJIAX TOJYYEHHS BELIECTB U MAaTEPUAJIOB.



TeopeTndyeckyo OCHOBY M3y4YE€HHS] HEOPTAHMYECKOW XMMHUHU COCTABJSET aTOMHO-
MoJieKyJsipHoe yueHnue, llepuoamueckuit 3akoH J[.MI. MenneneeBa ¢ kparkumu
CBEJECHUSIMU O CTPOEHUMM aTroMa, BHUAAX XHMHUYECKOW CBS3M, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMUYECKUX PEAKITUH.

B u3ydyenun kypca 3HauUMTEIbHAS POJIb OTBOJUTCS XUMUYECKOMY IKCIIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX M JTA0OPATOPHBIX padOT, OMNHUCAHUIO PE3YJIbTATOB
YYEHUYECKOT0 JKCIIEPUMEHTa, COOJIOJIEHUI0 HOPM U TIpaBWJI O€30IMacHO paboThl B
XUMHUYECKOU J1abopaTOpUH.

Peanuzanus ganHoi nporpaMMbl B porecce 00y4YeHus MO3BOJIUT 00ydarouuMces
c 3IIP ycBOUTH KIHOYEBBIE XUMHUYECKHUE KOMIIETEHUMU WU TMOHATH POJb U 3HAYCHUE
XUMUHU CPEU APYTUX HAYK O IPUPO/IE.

N3yuenne xumum crnocoOCcTByeT (HOPMHUPOBAHUIO Yy OOYYAIOMIMXCS HAYYHOTO
MHUPOBO33pEHUS, OCBOCHHUIO OOLICHAYYHBIX METOJOB (HaAOMIOJeHNe, HU3MEpEeHHeE,
HKCIIEPUMEHT, MOJEIMPOBAHHUE), OCBOECHHUIO IPAKTHUYECKOTO0 IMPUMEHEHUs Hay4YHBIX
3HAHMM, OCHOBAaHHOIO HAa MEXIPEAMETHBIX CBA3SIX C mpeaMeraMu «OKpyKaroIIHii
mup», «®Duszukay, «buonorus», «l'eorpadus», «Marematnka» U (OpPMHUPYET
KOMIIETEHLIUH, HEOOXOAMMBIE [JIsi MPOJOJDKEHHs oOpa3oBaHus B 00JacTu
€CTECTBEHHBIX HayK.

W3yyenue XuUMHUM CHOCOOCTBYET pa3BuUTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOIO  BOOOpakeHMs,  (YHKUMOHAIBHOM  TIPaMOTHOCTH,  yMEHUS
BOCIIPUHUMATh W KPUTHYECKU AaHAIU3UPOBATH HMH(POPMAIMIO, TPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYMMOCTh MpEAMETa I Pa3BUTHUS KU3HEHHOM KOMIETEHITUU
oOyuatomuxcst ¢ 3[IP 3akimouaercs B yCBOGHMHM OCHOBBI XMMHYECKUX 3HAHUM,
HEOOXOJUMBIX JUJIsl TMOBCEJHEBHOW KU3HHU; HABBIKOB 3/I0pOBOTO M 0€30MacHOro s
YeJloBeKa M OKpY:Karollled ero cpenbl oOpas3a >Ku3HM; (OPMUPOBAHUU SKOJIOTUUYECKOU
KYJbTYPBIL.

[IporpamMma oTpaxaer coiepx aHHe OOy4YeHHS NpeaMeTy «XUMHUS» C Y4eTOM
0co0bIX 00pa3zoBarenbHbIX MOoTpeOHOCTEN oOyuaromumxcsa ¢ 3[1P. OBnanenue yueOHbIM
NpEeIMETOM «XUMUS» MPEACTABISET ONPEACICHHYI0 TPYIHOCTh JJIs1 00yYarouuxcs ¢
3I1P. 310 cBsI3aHO C OCOOEHHOCTSIMU MBICTUTENBHOU JIEATEIbHOCTH, EPUOIUYECKUMHU
KOJI€OAHUSIMU BHUMAaHMSI, MAJIIM 00bEMOM NaMSATH, HEJOCTATOYHOCTHIO OOLIEro 3amnaca
3HAHWM, MOHW)KEHHBIM MO3HABATEIbHBIM HHTEPECOM M HU3KUM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlist mpeononeHus TPYAHOCTEH B HU3YYEHUM YYEOHOro mnpeameTra «XUMHs
HeoOxoaMMa ajanTaius ooObemMa U Xapakrepa ydeOHOro MaTepralia K mo3HaBaTeIbHbIM
BO3MOXKHOCTSIM JIaHHOW KaTeropuu 0OyYaroIIMXcCs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX UM MEXKIPEIMETHBIX CBS3EH,
MOCTENEHHOE YCIOXHEHUE N3Y4aeMOro MaTepHala.

[Ipy wu3ydeHHMH XUMHUM HEOOXOJUMO OCYIIECTBIATH B3aUMOJCHUCTBHE Ha
MOJIMCEHCOPHOUN OCHOBE.

Teopernuecknii MaTepuang PEKOMEHAYETCS M3ydaTh B MPOLECCE NMPAKTHYECKON
nesTenbHOCTH. BO3MOXXHO BBIJIEIEHUE OTIEIBHBIX YPOKOB Ha PEIICHHUE 3a7ad B CBA3U
CO CJIOKHOCTBbIO aHanm3a Tekcta oOydaromumucs ¢ 3I[IP. Opranumdeckoe €IMHCTBO
MPAKTUYECKOH M MBICIUTEIBHON JEATENHHOCTH OOYYAIOMIMXCA Ha YpOKax XHUMHH
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CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0a3MCHBIX XUMUYECKUX 3HAHUU U
ymenuid. Ocoboe BHUMaHUE MPU U3YYCHUH XUMHH yACTSCTCS U3YYCHHIO «CKBO3HBIX)
MOHATUHN ¥ (POPMHUPOBAHUIO HaBBIKA CTPYKTYPHUPOBAHUS MaTepHUaa.

Lenu u 3anaun u3yyeHus yueOHOro npeamera « XuMHs»

OOmue 1menu wu3ydyeHus: ydeOHOro rmpeaMera «XuMHsh» MPEACTaBICHbl B
denepasibHOM  pabouelt mporpamMme OCHOBHOro oOmiero oOpazoBanus. Onu
aKTyaJU3UpPOBaHbl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIETo
oOpa3oBaHus, HAMpPABICHHOCTH OOYUYEHMS Ha Pa3BUTUE M CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBanue e€ MHTEIJIEKTa U o0me KynbTypbl. OOydeHHEe YMEHHUIO YUYHUTHCS U
MPOJI0JKATh CBOE 00pa30BaHME CaMOCTOSITENIBHO B HACTOSIIEE BPEMs SIBIISIETCS OAHOMU
U3 BOKHEUIINX QYHKIUNA y4eOHBIX MIPEAMETOB, B TOM YHCIIE U « XUMUN.

st obyuaromuxcst ¢ 3[IP, Tak ke, Kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEpPCTHHUKOB, OCBaMBaIOIINUX OCHOBHYIO o0pa3oBaTeIbHYIO MpOrpaMMmy,
JOMUHUPYIOIIEe 3HAUCHNE TPUOOPETAIOT TAKUE 1IEITH, KaK:

dbopMUpOBaHWE  WHTEUICKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOATEIIbHOMY MPUHSITHIO PEIICHUI, CTIOCOOHOMN aganTupoBaThCs
K OBICTPO MEHSIIOIIUMCS YCIOBUSIM KU3HU;

HaIpaBJIEHHOCTh OOYYEHMsS Ha CHUCTEMATUYECKOE MPUOOIIEHUE YyYalluxcs K
CaMOCTOSITEIILHOM MO3HABaTEIBLHOMN JEATeIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOAaM
Mo3HaHUs, (GOPMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

oOecrieyeHue YCJIOBHUHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OO0yYaroUUMUCs
OTbITA PA3HOOOPA3HON AESITENIbHOCTH, MO3HAHUS U CAMOIIO3HAHMUS, KIIFOYEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHIINI ), UMEIOIIUX YHUBEPCAIBHOE 3HAUCHUE ISl Pa3JIMYHbBIX BUJIOB
NEATEIIbHOCTH;

dbopMupoBaHuEe YMEHUN OOBSCHATH U OIICHUBATH SIBICHHS OKPYXKAIOIIETO MHUpPa
Ha OCHOBAHHMM 3HAHUI U OMbITA, MOTYUYECHHBIX IPU U3YYECHUU XUMUH;

dbopMupoBanue y 0OydYarOMMXCS TYMaHHCTHYECKUX OTHOIICHWM, MOHHUMAaHUS
IEHHOCTH XUMUYECKUX 3HAHUM JUIsi BBIPAOOTKU HKOJOTHMYECKH IEIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM JACATEILHOCTU B LESAX COXPAHEHUS CBOETO 3/I0POBbS U
OKPYXKaIOIIEN IPUPOTHOU CPEBIL;

pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOQWMIISI U HANIPABICHHOCTH JalibHENUIIEro 00yUeHusl.

Kypc Hanpasien Ha perieHue clieyronmx 3a1a4d, 00ecleynBaoIINX pean3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JCSATEIBHOCTHOTO TOJAXOJIOB K OOYYEHUIO XUMUU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsA:

dbopMupoBaHrE TEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX TIPEJCTABICHUN O
BEILIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM ITPUMEHEHUU; OBJIAJIEHUE MOHITUHHBIM
anmnaparoM U CUMBOJIMYECKUM SI3bIKOM XUMUMU;

OCO3HAaHME OOBEKTUBHOM 3HAUMMOCTH OCHOB XHMHYECKOM HAyKH Kak OOJacTH
COBPEMEHHOIO €CTECTBO3HAHMS, XUMHUUYECKUX TMPEBPAIICHUN HEOPraHUYeCKux U
OpraHUYECKUX BEIIECTB KaK OCHOBBI MHOTUX SIBJICHUH XUBOW U HEXKHBOU MPUPOIHI;
yriyOieHue mpeACcTaBIeHU 0 MaTepUaIbHOM €MHCTBE MUPA;



OBJIaZICHHE OCHOBAaMHU XMMHUYECKOM IPaMOTHOCTH: CIIOCOOHOCTBHIO aHAIM3UPOBATH
U OOBEKTHBHO OIICHUBATh >KM3HEHHBIE CHUTYallMH, CBA3aHHBIC C XMMHUEH, HaBBIKAMU
0e30macHOro OoOpamieHus ¢ BELIECTBAMM, HCIIOJIb3YEMbIMU B IOBCEIHEBHOM XU3HU;
YMEHUEM aHAJU3UPOBaTh M IUIAHUPOBATh 3KOJIOTMYECKH O€30I1acCHOE MOBEACHUE B
LEJSIX COXPAHEHUs 3I0POBbsl U OKPY’KaIOILIEH CPEJIbI;

(dbopMUpOBaHUE YMEHUU YCTAHABIMBATH CBA3M MEXK]Y peajbHO HaOII0JaeMbIMHU
XUMUYECKUMHU SIBICHUSMHU U MPOLECCAMU, MPOUCXOAUIUMU B MUKPOMUPE, OOBIACHSTH
MPUYUHBI MHOTOOOPAa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)K€ 3aBUCUMOCTb IPUMEHEHUS BEILIECTB OT UX CBOWCTB;

IpUOOpPETEHUE OMbITA UCIIOJIB30BAHUS PA3IMYHBIX METOAOB M3YUYEHHUS BELLIECTB,
HAOMIOEHUsT 32 MX NPEBPALICHUSIMH IPU IPOBEICHUM HECIOXKHBIX XHUMHUYECKHUX
HKCIIEPUMEHTOB C UCTIONIH30BAaHUEM J1a00OPATOPHOTO 000PYIOBAHUS U TPUOOPOB;

(opMupoOBaHUE MPEACTABICHUA O 3HAYEHUH XUMHUYECKOW HAyKW M PElICHUU
COBPEMEHHBIX IKOJIOTMYECKHUX MTPOOJIEM, B TOM YUCIIE B IPEIOTBPALLEHUH TEXHOTEHHBIX
¥ DKOJIOTHIECKHUX KaTacTpod.

Oco0enHocTH 0TOOpA U alaNITANMU Y4eOHOI0 MaTepHuaJia o XuMuM

OOyueHue yyeOHOMY mpeaMmeTy «XUMUs» HEeOOXOAUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCIIOBUW JJIi YCBOEHHS NPOrPAMMHOr0 Marepuaia OOyYaroIIUMHCS C
3I1P. bonbioe BHUMaHUE JOJKHO OBITH YJIE€NEHO OTOOpYy ydeOHOro marepuaia B
COOTBETCTBHH C MPUHIIMIIOM JOCTYIMHOCTH MIPU COXPAHEHUU OO1Iero 6a3oBOro ypoBHs.
OH J0KEH MO coAepkKaHUIO U 00beMy OBITh aJaNTHPOBAHHBIM JJIsl 0OYyYarOIIUXCS C
3IIP B COOTBETCTBUU C UX OCOOBIMH OOpa3oBaTelbHbIMM NOTpeOHOCTAIMU. Clenyer
o0yerynth oOBaJeHue Marepuasiom oOywatrommmucs ¢ 3[IP  mocpenctBom ero
JIETAJIbHOTO OOBSICHEHUS C CUCTEMaTHYECKUM IOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM
B MPUMEHEHUU 3HAHWH C MCIIOJIb30BAHUEM IPUEMOB aJTOPUTMM3AIMN U BU3YaJIbHBIX
orop, o0y4eHus: CTPYKTypHUPOBAHUIO MaTepHaia.

Bonbuioe 3HavueHue Ui MOMHONEHHOTO YCBOCHMSI Y4eOHOTO MaTepuana HMeeT
ornopa Ha MEXIIPEJAMETHBIE CBA3M BOMNPOCOB, U3yYa€MbIX B JTAHHOM Kypce, C TAKUMU
yueOHbIMU mnpeaMeramMu kKak «l'eorpadus», «®Pusuka», «buonorus». Ilo3Bomnss
paccMaTpuBaTh OJWMH M TOT >K€ Y4eOHBbIM Marepuan C pa3HbIX TOYEK 3pEHHS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro JY4YlIEMY OCMBICIEHUIO, O0ee MPOYHOMY
3aKPETICHUIO MOJYUYEHHbBIX 3HAHUHN U MPAKTUYECKUX YMEHUM.

IIpy moAroTOBKE K ypOKaM YUYHUTENb IOJDKEH MPEeNyCMOTPETh (POPMUPOBAHUE Y
oOyuaroluxcsd yMEHUH aHAJIM3UpOBaTh, CPABHUBATh, 000011aTh U3yYaeMblii MaTepuail,
IUIAHUPOBATh MPEACTOSALIYI0 paboTy, OCYIIECTBISATH CaMOKOHTpoJb. HeoOxomumo
IOCTOSTHHO ~CJIEAUTh 3a MPAaBHJIBHOCTHIO PEUYEBOro O(OPMIICHUS BBICKA3bIBAHUN
obyuaromuxcs ¢ 3I1P.

B cBsi3u ¢ ocoOeHHOCTSAMM MOBEACHUS U JesTeNbHOCTH, oOydaromuxcs ¢ 3I[1P
(pacTOpMOXEHHOCTb, HEOPraHU30BAHHOCTh) HEOOXOIMM CTPOKAWIIMKA  KOHTPOJIb
COOJIIOIEHUSI TPABUJI TEXHUKHA O€30MaCHOCTH MPHU MPOBEAEHUU JIaA0OPATOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IIpuMmepHbie BHABI JesATeJbHOCTH oOy4yaromuxcsst ¢ 3IIP, oOyc/ioBiieHHbIE
0co0bIMH 00pa30BaTEeIbLHBIMH NMOTPEOHOCTAMH U 00eCleYUBAKOIIUE OCMBICJIEHHOE
OCBOEHHE COJIeP:KAaHUM 00pa30BaHMS MO NpeaMeTy «XUMHUD)
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Copepxanne BUAOB aAesTenbHocTH oOyuwatommxcs c¢ 3[IP Ha ypokax Xumuu
OTpeseNsieTcs] X OCOOBIMH 00pa3oBaTENbHBIMU MOTpeOHOCTAMU. [loMuMO mIMPOKO
ucnonbszyembix B @OIl OO0 o6mux i Bcex 0O0yYarolIMXCs BUIOB ACSITEIbHOCTU
CIIEyeT YCWIUTh BHJABl JEITEIbHOCTH, CHEUU(PUUYHBbIE i1 JaHHOW KaTeropuu
oOy4aromuxcs, Juisi 00ecreyeHus] OCMBICIEHHOIO OCBOEHHUSI COAEPKaHUs 00pa3oBaHUs
N0 MpEeAMETY: YCWICHHE MPEAMETHO-IIPAKTUYECKON NEITeIbHOCTU C aKTHBU3ALMEH
CEHCOPHBIX CHUCTEM; Y€peJOBAHME BHUJOB JIEATEIBLHOCTH, 33JCHCTBYIONINX Pa3IuYHbIC
CEHCOpHBIE CHCTEMbI; OCBOEHUE MaTepHalla ¢ OMOPOM Ha aJrOpPUTM; «IIOLIArOBOCTH» B
U3YYEHUU MaTepHalia; UCIOIb30BaHUE JOMOJHUTEIBHOW BU3yalbHOW OMOpPHI (TUIAHBI,
o0pa3slibl, CXeMbI, 111a0JI0HbI, ONOPHBIE Ta0uIIbl). J{7s pazButus y oOyvaronuxcs ¢ 3[1P
yMEHUSL JIeJlaTh BBIBOJBI, (OPMUPOBAHHUS TPAaMOTHOTO PEUEBOIO BHICKA3bIBAHUS
HEOOXOJMMO HCIIONb30BaTh ONOpPHbIE cioBa U kiume. Ocoboe BHUMaHHE CIIETYET
YAETUTh OOYYEHHIO CTPYKTYPUPOBAHHMIO MaTepHajia: COCTaBJICHHE pPHUCYHOUYHBIX H
BepOaJbHBIX CXEM, COCTaBJ€HHE TaOlWll, COCTaBlieHHE Kiaccuukamuu ¢
0003HAaUYEHHBIMH OCHOBAaHUSIMHU ISl KJIAcCU(UKALMK U HATNOJHEHHE UX MpUMEpamH U
ap.

[IpumepHas TemaTnyecKkass 1 TEPMUHOJIOTHYECKas JeKcuka cooTBeTcTByeT DOII
000.

Hnst oOyuwatomuxcsi ¢ 3P cymiecTBeHHBIMH SBISIFOTCS TpUEMBbI pabOThI ¢
JIEKCUYECKUM MartepuajioM 1o npeamety. [lpoBomutcs chnenuanbHas paboTa Mo
BBEJICHUIO B AKTUBHBIN CIIOBaph OOYYaIOMIMXCA COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaemble TEpMHUHBI BBOASTCS Ha MOJUCEHCOPHOM OCHOBE, 00si3aTelbHA BU3yallbHAs
MOJIJIEPXKKA, alITOPUTMBI pabOTHI C ONPEICIICHUEM, OTIOPHBIE CXEMBI IS aKTyalu3aluu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera « XuMus»» B y4eOHOM IJIaHE

B coorBerctBuM ¢ ®DenepanbHbIM TOCYJIApPCTBEHHBIM  00pa30BaTeIbHBIM
CTaHJaPTOM OCHOBHOT'O 00IIero oOpa3oBaHMs y4eOHBIH MpeaMeT «XHUMHS» BXOAUT B
NpeIMETHYI0 00s1acTh «EcTecTBEHHOHAY4YHbIE MPEAMETHDY U SBISAETCA 00s3aTEIbHBIM
JUTSL U3yYEHHUS.

Y4eOHbIM MIaHOM Ha €€ u3ydeHue oTBeieHO 136 ydeOHbIX 4acoB — Mo 2 4 B
HeJeno B 8 1 9 Kiraccax COOTBETCTBEHHO.

Conepxanue yyeOHOro mpenMera «XuMus», npejictaBieHHoe B DenepanibHON
paboueit mporpamme, cootBerctByeT PDOI'OC OOO, pa3paboTaHo C y4YETOM
denepanbHOM  OCHOBHOM  00pa3oBaTeNbHONM  MPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHUS 10 Yy4yeOHOMY TMpeAMETYy «XuMHUA», COOTBETCTByeT DenepaabHO
aJanTUPOBAHHON OCHOBHOM 00pa3oBaTeIbHOM MporpaMMe OCHOBHOTO  OOIIEro
00pa3oBaHMsI 00YYAIOIIUXCS C 3a1€PKKOM MCUXUUECKOTO Pa3BUTHSL.

COLAEPXAHUE YYEBHOI'O ITPEAMETA «XUMU»

COJEPXXAHUE ObYYEHNA B 8 KITACCE

HepBOHa‘-IaJ'IBHBIe XUMHWYCCKHUEC ITOHATHUS

[Ipenmer xumuu. *Pons xumum B ku3HM dYenoBeka.® Tema u BemiecTsa.
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du3nyeckre CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. *XuMUs B cuCTEMe
Hayk.* Uwucteie BemectBa u cmecu. CmocoObl paszmenenus cmecedd. [IpaBuma
Oe3omacHOro oOpaIieHus ¢ BEIeCTBaMU U JTabopaTopHbIM obopynoBanueMm. *Ilonsarue
O METOJIaX MO3HAHUS B XUMHHU.*

ATOMBI U MOJICKYJIbl. XUMUUYECKUE DJIEMEHTBI. 3HAKU (CUMBOJIBI) XUMHYECKUX
aneMeHToB. OTHOCHUTENbHAA aTOMHAs Macca. [IpocTbie U ClloXkHbIE BEUIeCTBA. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢popmyisa. BaaeHTHOCTh aTOMOB XMMHYECKUX IJIEMEHTOB. *3akoH
MOCTOSIHCTBA COCTaBa BeliecTB.® (OTHOCUTENbHAs MOJIEKyJisipHass Mmacca. MaccoBas
JIOJISI XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

du3nyeckue M XUMHYECKUE SBIICHUA. XuUMHUYecKas peakuus. [lpusHaku
XUMUYECKUX PEAKUUN. YPaBHEHUS XMUMUYECKHX pEaKUui. 3aKOH COXPAHEHHUSI MacChl
BemiecTB. Krnaccupukamuss XUMHYECKUX peaknuii (COCIMHEHHs, PaslIoKECHHS,
3aMelleHus, 0OMeHa).

XUMUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCYAOU, C MpaBUJIaMHU
paboThl B Jlaboparopuul U MpuUEMaMu OOpaleHus ¢ J1abopaTOpHBIM 00OPY/I0BAHUEM;
U3y4YeHUE M OINUCaHHE (PU3NYECKUX CBONCTB 0Opa3lloB HEOPraHUYECKUX BEIECTB;
HaOmoieHne pu3nyecKux (IIaBIeHUE BOCKA, TasTHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE,
KUIEHUE U KOHJIEHCAIIUS BOJIbI) U XUMHUUECKUX (TOPEHUE CBEYH, MTPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aMMOJICHCTBUE MeNla C KHUCJIOTOW) SIBJICHHM, HAOJIIOJIEHUE U OIMCAaHUE
MPU3HAKOB TMPOTEKAHMSI XUMHUYECKHX peakluui (pa3joKeHUe caxapa, B3auMOJICHCTBUE
CEpHON KHUCJIOTBI € XJopuaoMm Oapusi, pasnoxkenue rtugapokcuna wmeau (II) mpu
HarpeBaHWH, B3aUMOJICHCTBUE Kejie3a ¢ pacTBopoM coii meau (I1));u3ydenue criocoboB
paznenenus cMecel (C MOMOIIbIO MaruuTa, GUIbTPOBaHUE, BHITIAPUBAHKE, TUCTHILISAIIMS,
xpomatorpadusi), TpoOBEACHUE OYMCTKA TOBAPEHHOW CONM; HAOIIOJEHUE W OINUCAHUE
pe3yibTaTOB TMPOBEJCHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHSI MAacChl;
CO3/IaHHE MOJIETEN MOJIEKYJI (IIAapOCTEPIKHEBBIX).

Baxueiimme npeicTaBUTENIM HEOPraHUYECKNX BEIIECTB

Bo3nyx — cmecs rasos. CocraB Bo3ayxa. Kucmopon — snemMeHT U mpoctoe
BelecTBo. Haxoxenue kuciopoja B npupoje, Gusndeckue 1 XUMHUUECKHE CBOWMCTBA.
Peakiiuu ropeHust mpocThIX U CIOXHBIX BemiecTB. CrnocoObl MoaydeHus KUCIopoaa B
nabopaTopuu *u npombinieHHOCTH. * [Ipumenenue kucnopoza. Ilouarue 06 okcumax.
KpyroBoport kucinopoaa B mpupoje. *O30H — amuioTporHas MoguduKaius Kucaopoaa.

TernoBo#t 3PexT XUMUYECKON peakiiiy, TEPMOXUMHUUYECKHE YPABHEHHUSI, DK30- U
HHAOTEPMUYECKHE peakuru. TOIUINBO: yroib U METaH. 3arpsA3HEHUE BO3lyXa, yCUICHHUE
NapHUKOBOTO 3 (dekTa, pa3pylIeHHe 030HOBOTO CIIos. *

Bonopoa — anemeHT u npoctoe BeniecTBo. HaxoxaeHne Bopopoja B MPUPOJE,
busnyeckue U XMMUYECKNE CBOWCTBA (Ha MpUMeEpe B3aUMOJICHCTBUS ¢ HEMETAJUIAMH U
OKCUJaMH METAJIOB), MpUMEHEeHHEe, *crmocoObl nmomyuenus.* [loHsTre o kucimorax u
COJISIX.

KomnuectBo BemectBa. Monbs. MomsipHas macca. 3akoH ABoraapo. MomspHbIn
00bEM razoB. Pacuersl o xumMuueckoil popmye. PacueTsl MaccoBOM JOJIM XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJUYECTBA BEUIECTBA, MOJISIPHOM MAacChl, MOJISIPHOTO o0bema
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ra3oB. Pacuérel o XMMHUYECKUM YPaBHEHUSIM.

*®usnueckne cBorcTBa Boabl.* Boma. Ee cocras, ctpoenue u monekynsl. *Bona
Kak pactBoputenb.* PactBopel. *IloHSTHE O HACHIMIEHHBIX W HEHACHIIICHHBIX
pactBopax. I[loHsitue pacTBOpUMOCTM BellecTB B Boje.* PacueT maccoBod 10iu
BEIlIECTBA B pacTBOpe (MpOLIEHTHAasi KOHIEHTpalus). MaccoBas 10Jsi BEIIECTBa B
pacTBope. *XuMHUeCcKHe CBOMCTBA BOJBI (pa3yiokKEHUE, PEaKIUU ¢ HATPUEM, OKCHJIOM
KaJblus, okcuaoMm cepol (IV) peaknuu ¢ MeramnaMu, KUCIOTHBIMH M OCHOBHBIMU
okcusiamu). [Tonsitue 06 ocHoBaHUsAX. Posib pacTBOPOB B MpUPO/IC U B )KU3HU YEIOBEKA.
KpyroBopot Boasl B mpupoze.* 3arpssHeHue NpUpoAHbIX BoA. OXpaHa U OUYMCTKA
MPUPOJIHBIX BOJ.

Baxnenmme  Knacchl  HEOPraHUYECKHX  COCAUHECHUM. Knaccudukanus
HEOpraHWYEeCKUX coeAuHeHuil. OKcuapl: cocTaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, *am(oTepHbIe, HeconeoOpa3yome - Ha npumepe okcuaa yraepoaa (1) u
okcuaa azora (1)), Homenknarypa.* *Ilomydyenne* m XUMHUUECKHE CBOHMCTBA OKCHUIIOB
(B3aumMopeicTBUEe ¢ BOMOH, KuciaoTamu, mmenodamu). OcHoBanus. Kiaccuduxarus
OCHOBAHWMW: IIEJIOYM W HEPACTBOPHMMBIE OCHOBaHMA. HoMeHknaTypa OCHOBaHMM.
du3nyeckne M XHMMHUYECKHE CBOMCTBA OCHOBAaHUM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJJIOB, KUCJIOTaMU, cojisiMu). *[lonydenne ocHoBaHUM. *

Kucnotsl: cocraB, knaccudukaims, HOMCHKIATypa, (PU3NYECKUE U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBHE C METAJJIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBaHUSIMH,
COJISIMHU, HA TIPUMEpPE COJITHOW W CEpHOM KHUCIOT), *cmocoObl mosydeHus.® Psn
aktuBHocth MetaiioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIaTypa CoOJjeid,
*CIocoObl MOyYeHUS™, B3aUMOJICHCTBUE COJICH ¢ MeTallJlaMU, KUCJIOTaMH, IIeI0YaMHu
U COJISIMU, TPUMEHEHHUE.

[Tonsitue 06 amdoTepHBIX THAPOKCHUIAX (HA MpUMEPE IMUHKA U *amroMUHUA™).
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMU U IIEI0YaMH, PA3JIOKEHUE TTPU
HArpeBaHUM) U MOTy4YeHHUe. *

I'enetnueckasi CBsI3b  MEXKAY KJaccaMH  HEOPTraHMYECKUX  COCAUHEHUM.
['eneTnueckue psabl.

XUMUYECKHUM DKCIIEPUMEHT: KaueCTBEHHOE OMPEICIICHUE COJIEPKAHUS KUCTIOPOa
B BO3J/IyX€E; MOJyYEHUE U U3YUYCHHUE CBOMCTB KUCIOPO/ia; HAOII0ICHHE B3aUMOICUCTBUS
BEIIIECTB C KUCJIOPOJAOM M yCJIOBUSI BOSHUKHOBEHHUS M TIPEKpallieHus TopeHus (1moxapa);
O3HaKOMJICHHE ¢ 00pa3liaMHi OKCHJIOB U OMHUCAHHUE UX CBOMCTB; MOJYyYEHHE U U3yUCHUE
CBOICTB BoJIOpoJia (ropeHue); HalIoieHne 00pa3oB BEIIECTB KOJUYECTBOM | MOJIb;
UCCJIEIOBAHNE OCOOCHHOCTEM pPACTBOPEHHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OINpPEAEIIEHHOM MAacCOBOW JIOJIEM pPAacTBOPEHHOTO
BEIIIECTBA; B3aMMOJICMCTBUE BOJIbLI C MeTaulaMU (HAaTpUeM W KajiblieM) (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUAJIOB); OIPEJEICHUE PACTBOPOB KHUCJIOT U IIEIOYeil ¢
MOMOIIBI0 HMHAMKATOPOB; HUCCIEAOBAHHE O0pa3lloB HEOPraHWYECKUX  BEIIECTB
pPa3IMYHBIX KJIACCOB; HAOJIOJIEHWE W3MEHEHUSI OKPACKHM HMHIUMKATOPOB B pPacTBOpax
KHUCJIOT U IIEeJouel; nuzyuenue B3aumonaectBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTHI, KUCJIOT ¢ MeTaJlJIaMHU, peaKlUui HeUTpanu3aluu; MoayueHre HepacTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METajlla JAPYrMM HW3 pPacTBOpa COJIM; pEIICHUE
AKCIEPUMEHTATBHBIX 3ajady 1o Teme «BaxHeimue Kiacchl HEOPraHUYECKUX



COEIMHEHUI.

[Tepnonnueckuit 3akoH u lleproanueckas cucrema XMMHUYECKHX SJIEMEHTOB
. . MenpaeneeBa. CtpoeHre aToMOB. XUMHUYECKas CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIC PEAKIIH.

[TepBbie MOMBITKY KIAaCCU(PUKAIIMN XUMUUECKUX 3J1eMEHTOB. [loHsATHE O Tpymmax
CXOIOHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMEJbHbIE METaIbl, TaJOreHbI,
UHEpPTHBIE Ta3bl). *DJNeMEeHThbl, KOTOpble 00pa3yloT amMQpOTepHbIE OKCUABl U
TUAPOKCUIBL *

[lepuognueckuit 3akoH. Ilepuoamdeckas cucTeMa XHUMHYECKHX DIIEMEHTOB
. . Menneneesa. KopoTkonepuoanas U * IIMHHOIIEpUOIHAS ™ dbopmbl
[Tepnoguueckoit cucrtembl xumuueckux siemeHTtoB J[. M. Menneneesa. Ilepuoasl u
rpynmnbl. OU3NYECKUNA CMBICT TOPSAKOBOIO HOMEpa, HOMEPOB MEPHOJA W TPYIIIbI
DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTombl.* Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX 000J0YEeK aTOMOB MepBbIX 20 XuMHUUYECKUX 31eMeHTOB llepuoanueckoit
cucteMbl J[. I. MenneneeBa. XapakTepucTHKa XHMHMYECKOIO 3JJIEMEHTA II0 €r0
nonokennto B [lepnonnueckoii cucreme /1. 1. Menneneena.

*3aKOHOMEpPHOCTH M3MEHEHHSI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOJIOB U TJIABHBIX
NOATPYII, B 3aBUCUMOCTH OT aTOMHOIO (MOPSJIKOBOTO) HOMEpa 3HayeHUe
[Tepronnueckoro 3akoHa u IleproaMYecKO CHUCTEMBI XUMHUYECKUX DBJIEMEHTOB IS
pa3BuTHs HayKu U nipakTuku. [{. . MeHneneeB — y4€HbI U rpaxaaHuH. *

Xumuueckass cBsizb. KoBaneHTHas (MoJjisipHass M HEMOJSIpHasi)  CBSI3b.
*DNEeKTPOOTPUIIATETLHOCTh ATOMOB XUMUYECKUX 3JIeMEHTOB.* VlOHHas CBSI3b.

Crenenp okuciieHusi. OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHUCJICHUSI U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

XYUMHYECKUI OKCIEPUMEHT: W3y4eHHuE OO0pas3IioB BEIIECTB METAUIOB U
HEMETAJUUIOB; B3aUMOJEHUCTBUE THIPOKCUAA LIMHKA C PACTBOPAMHU KHUCJIOT U IIEIOYEH;
MIPOBEJICHUE OIBITOB, WUTKOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiiuu pa3noKeHus, COSTUHEHHUS ).

MexnpeaMeTHsle CBI3U

Peanmzanust MexnpeaMETHBIX CBs3ed MpH H3YUYEHHMM XHUMUU B 8 Kjacce
OCYILIECTBIJISIETCSL Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH,
TaK W TOHSTUM, SBJISIONIUXCA CUCTEMHBIMM JIJI1 OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOI'O ITMKJIA.

OOmue ecTecTBEHHO-HAYUYHbIE TOHSTHSA: HAay4dHbIH (akT, TUIIOTE3a, TEOopHs,
3aKOH, aHaJU3, CUHTE3, KilacCcudHKamms, IePUOIUIHOCTh, HAOIIOACHUE, DKCIICPUMEHT,
MOJIeJIMpOBaHKe, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

®duznka: mMaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUUECKUN 3apsifi, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, (PU3WUYECKUEe BEIUYUHBI, CAUHUIIBI U3MEPEHMUS,
KOCMOC, TJIaHETHI, 3BE3/61, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.
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I'eorpadusi: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE TOPOMABI, TOJIE3HBIC
HCKOIIaeMbIE, TOTIMBO, BOJIHBIC PECYPCHI.

COAEPKAHUE OBYUYEHUA B 9 KIIACCE

BeHIeCTBO U XUMHUYCCKasA pCaKI s

Ilepnonnueckuin 3akoH. Ilepuoauuyeckas cucTeMa XUMHYECKHX DIJIEMEHTOB
. . MenneneeBa. CrpoeHre aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWMCTB
XUMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJOB, KW, KAJIbLKA U UX COCIUHEHUM B
COOTBETCTBUM C TOJIOKEHUEM DJIEMEHTOB B [leproandeckon cucreMe M CTPOEHUEM HX
aTOMOB.

CrpoeHne BemecTBa: BHABI XUMHUYECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX
PEIIETOK, *3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUA
XUMHUYECKOU CBS3U. *

Krnaccudukanusa u HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHApOAHAS U
TpUBHAJIbHAs). XMMHUECKHE CBOMCTBA BEILECTB, OTHOCSIIUXCS K Pa3IMYHbIM Kjaccam
HEOPraHWYECKUX COCIMHEHNN, TCHETUUECKAas CBSA3b HEOPIraHMYECKUX BEILECTB.

Krnaccugukanuss XuMU4ecKux peakiuuid 1Mo pa3jinyHbIM MpU3HAKaM (110 YUCIY U
COCTaBY y4YacCTBYIOUIMX B PEAKLUU BEILIECTB, IO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHUIO
CTETICHEW OKHUCIIEHHA XHMHYECKHUX DJJIEMEHTOB, *M0 OOpaTUMOCTH, IO YYaCTHIO
Karajgu3aTopa).* Dk30- W JHAOTepMHUUeckue peakuuu. *Tepmoxumuyeckue
ypaBHEHUs. *

*[onsiTHE O CKOPOCTHM XHMMH4YecKOoW peakiuu. [lonstne 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOr€HHBIX U TE€TEPOreHHBIX
peakiusax. llonstre o xummueckoMm paBHOBecHH. CMEIIEHHE XUMHYECKOTO PABHOBECHSI.
@akTOpHl, BIUSAIOIMIKNE HA CKOPOCTh XMMHUUYECKON PEAKLIMHU U ITOJIOKEHHE XUMUYECKOTO
paBHOBecus. *

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIC peakuuy, DIIEKTPOHHBIN OanaHc
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIBHON peakiuu. CoCTaBIeHUE YPAaBHEHUN OKHUCINUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOT0 OaaHca.

Teopust 2NEKTPOIUTUYECKON JUCCOLMALIMM. DJIEKTPOJUTUYECKAS IHCCOLUALMS.
ONEeKTPONUTBl U HEdNEKTPOJauThl. KaTuoHbl, aHHOHBL. *MexaHU3M IHUCCOLMALNU
BEIIECTB C pa3IMYHBIMU BHJIAMH XHUMHYeCKOW cBsi3U. IloHATHE O cTeneHu
nuccoruanui.* CUabHbIC U Clla0dble AJIEKTPOIUTHIL.

Peaknuu nonHoro ooMeHa. YclioBUsS NPOTEKAHHS PEAKUUHA MOHHOTO OOMeEHa 10
KoHIA. [TonHbIE ¥ COKpallEHHBIE HOHHBIE YPABHEHHUS peaKUnid. XNUMUYECKAE CBOWCTBA
KHCJIOT, OCHOBAaHMA M COJIeH B CBET€ MPEIACTaBICHUH 00 SIEKTPOIUTHYECKON
nuccommanuu. Cpena pactBopa. KadeCcTBEHHbIE pEAKIIMM HA KATUOHBI W AHUOHBI:
XJopua-, OpomMua-, woaua-, cyibdar-, kapOoHar-, cuIuKaT-, Qocdar- aHUOHBI;
T'MJIPOKCHUJI-MOHBI; KaTHOHBl aMMOHUS, MarHus, KaJbliUs, aJllOMUHUSA, kene3a (2+) u
(3+), meau (2+), IMHKA, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX.

XVAMHUYECKUM 3KCHEPUMEHT: O3HAKOMJIEHHME C MOJEISAMU KPUCTAUIMYECKUX
PEIIETOK HEOpraHMYECKUX BEILIECTB — METaNIOB U HeMeTauioB (TpaduTa U anmasa),
CIIOKHBIX BEIIECTB (XJOpUAAa HATpHsl); UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH
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XUMHUYECKOW pEakidd OT BO3ACHCTBHS PAa3NIUYHBIX (DAKTOPOB; HCCIEIOBAHUE
AJIEKTPOTIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIMAIMNA KUCIIOT, MIeI0ueh 1
coineil  (BO3MOXKHO  HCIOJB30BAaHWE  BHJICEOMATEPUAIOB); IPOBEICHHWE  OIBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKK MPOTEKAHUsI peakiuii MOHHOro oOMmeHa (oOpa3oBaHue
OcajKa, BBIJCIICHWE Tra3a, 0O0pa30BaHWE BOJIbI); OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ peakiuii  (TOpPEHHWE, PEeaKIuu  PaslIoKCHHS,
COCIIMHCHHUS); PacIlO3HABAaHUE HEOPTaHWYECKHX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX
peaKIHii Ha HOHBI; pEIICHUE IKCITEPUMEHTAIBHBIX 3a/1a4.

Hewmetamnel u ux COCIMHCHU

OOmass  xapakrepucTuka rajoreHoB. (OCOOEHHOCTM CTPOEGHHS  aTOMOB,
XapakTepHble CTeneHu okuciaeHus. CTpoeHue Hu (QU3NYECKHEe CBOMCTBAa IMPOCTHIX
BEILIECTB — raJlOr€HOB. XMMHUYECKHUE CBOMCTBA Ha MpPUMEpPE XJiopa (B3aUMOJECHCTBHUE C
MeTajylaM{, HeMeTallaMd —  BOJOPOJIOM M KHCJIOPOJOM,  *Iienodamu™).
XnopoBoaoposa. ComnsiHast KHCIIOTa, XUMUYECKHUE CBOMCTBA, *momydeHne™, mpuMeHeHue.
*JleficTBUE XJI0pa U XJIOPOBOJIOPOJIa HA OPraHU3M ueoBeKa.® BakHeime XJI0puibl 1
UX HaXO0KJICHHE B MPUPO/IE.

O6mast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHCJIOPOJIa U CEPbl. XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

Crpoenune u (¢uzMuecKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPBHI.
AmnoTponHble MOAU(UKALUU KUCIOpOAa M cepbl. XUMHYECKHE CBOMCTBA CEpbI
(B3auMojieiicTBUE *C HeEMeTaulaMH™ — BOJOPOAOM M KHUCIOPOAOM, METajulaMHu,
*KOHIICHTPUPOBAHHBIMU a30THOM M cepHOW Kucioramu).* CepoBOJIOpPOA: CTPOEHUE,
¢usnyeckue U XMMHUYECKUE CBOMCTBA (KHUCIOTHBIE U BOCCTAHOBUTEJIbHBIE CBOICTBA).
Oxcuzbl cepbl Kak NPeJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUciIoTa: Gu3NYeCcKue
U XUMHYeCKue cBoicTBa (obOmme u crenuduueckue). Comu CEepHOM KHUCIOTHI,
KayeCTBeHHas peakius Ha cyiabdar-uoH. CepHUcTas KucioTa. *XumMudeckue peaxiium,
JeXallue B OCHOBE MPOMBIIIJIEHHONO CHoco0a IOIYy4YEeHUsT CEPHOW KHCIOTHL *
Haxoxnenue cepsl u €€ coennHeHui B mpupoae. [Ipumenenne cepbl U €€ COEAMHEHNH B
ObITYy M B MPOMBIINIJIEHHOCTH. *XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOIIEH cpesbl
COEJIMHEHUSMHU Cepbl (KUCIOTHBIE JTOXK/IU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
€ro npeaoTBpanieHus. *

OOmass xapakTepuctuka 3yeMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB a30Ta U ¢pocdopa, XapaKTepHbIE CTEIEHU OKUCICHMUSL.

A30T, pacnpocTpaHeHHE B IMpHUpojae, (PU3NYECKUE U XMMHUYECKHE CBOWCTBA
(B3auMOJIEHCTBUE C METAUIaMU M HEMETaJUIaMH - KHUCJIOPOJOM U BOIOPOJOM).
Kpyrosopor aszora B mnpupojge. AMMHuaK: (PU3NYECKHE U XHUMHUYECKHE CBOHCTBA
(oKucTIeHNe, OCHOBHBIE CBOWMCTBAa BOJHOTO pacTBOpa), *mojlydeHue® U NpUMEHEHHE.
Conmu aMMOHHS: cocCTaB, (U3MUECKHME M XUMHUYECKHE CBOWMCTBA (pa3ioXkKeHHE,
B3aMMOJIEUCTBUE CO WIeN0YaMu), NpuMeHeHue. KauecTBeHHass peakuus Ha HOHBI
aMMOHMS. A30THas KHCIIOTa, €€ (PU3NYEeCKHe U XUMHUYECKHE CBOKCTBAa (00mue u
cnenuduueckue), *nomyuenue.® Hurtparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B Kay€CTBE MHMHEPAJbHBIX YIO0OpPEHUM.
*XUMHUUYECKOe 3arpsi3HEHHE OKpYXalolled cpelbl COeIMHEHHUSIMU a30Ta (KUCIOTHBIE
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JIOKIH, 3arpsiI3HEHUE BO3/1yXa, OUBHI U BOJOEMOB).*

dochop, *ammorponasie Mmomudukanuu docdopa,* puznyeckue U XUMUIECKUE
CBOICTBa (B3aUMOJEWCTBHE C METAUIAMHM, HEMETAUIaMH, *KOHLEHTPUPOBAHHBIMU
a30THOM u cepHoil kucmotamu).* Oxcun docdopa (V), oprodocdopHas kuciora:
du3nuecKkue M XUMHUYECKUE CBOICTBa, *nomydyeHue.* *[loHsiTHE O MUHEpaIbHBIX
yaoOpenusix: HUTpaThl U ¢docdatel. [loHATHE 0 KOMIUIEKCHBIX yAoOpeHusx.* OOmas
xapakTepuctuka 31nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB yIJIepoJia U
KpeMHHUs. BalneHTHOCTh M XapaKTepHbIE CTENEHW OKMUCIEHUS aTOMOB yriiepojaa H
KpeMHusd. PacnipocTpanenue yriepojia B Ipupojie, XapakTepHbIe CTETIEHH OKUCIICHUS.

VYrnepon, amnorponHsie Moaudukauuu (rpadur, anMmas), ¢GuU3MUECKHE U
XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB (B3aMMOJEHCTBUE C  METaJUIaMH,
HEMeTaIaMH, *KOHIICHTPUPOBAHHBIMHU a30THOM M CEpHOM KHUCIOTamu)*. AncopOrusi.
Kpyrosopot yrinepona B npupozae. OKcuabl yriepona, ux GU3NYeCKue U XUMHUECKUE
CBOMCTBa, IOJIyYEHHE W NPUMEHEHHE, JCHCTBHE HA OpPraHu3M  4eJIOBEKa.
*DJKooTHYecKre TPOOJIeMBI, CBsi3aHHBIE ¢ okcuaoM yriepoma(lV); rumortesa
rJ100aJbHOrO MOTEIUICHUSl KJMMaTa; MapHUKOBBIM 3¢ dexT.* YronbHas kuciaora u e
coi, HuX (PU3MYECKME M XHUMHUYECKHE CBOWCTBA, *MOJydeHHE W NIpPUMEHEHHuE.*
KauecTtBeHHast peakuusi Ha KapOoHaT-WOHBI. lcnosb3oBaHue KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO035HCTBE.

O6mue mpeacraBieHuss 00 OCOOEHHOCTSIX COCTaBa M CTPOCHUS OPTraHUYECKUX
COCJIMHEHUN yriiepoja (Ha MmpuMepe MeTaHa, STUJIeHa, 3TaHOJ]a, YKCYCHOW KHUCIJIOTHI.
*Ux coctaB M xumuueckoe ctpoeHue. Kiaccudukanus opraHU4YecKUX BelecTB.™
[Tonsitue 0 OMONOTMYECKM BAXKHBIX BEIIECTBAX: JKUpax, OeNKax, yrieBojax — M HX
pOJId B JKM3HU 4YeloBeKka. *MarepuaabHOe €JUHCTBO OPTaHUYECKUX M HEOPTaHUYECKHUX
COEMHEHMH. *

Kpemuuii, ero ¢usnmyeckue W XHMHYCCKHE CBOWCTBA (Ha IIpUMepe
B3aMMOJCHCTBHS C MeTalyIaMd M HEMeTalylaMH), *hoijydyeHue®* W TpHUMEHEHHE.
*CoenuHeHust KpeMHusi B nipupoje. O0ume npeacrtasienust 00 okcuae kpeMausi(IV) u
KpeMHUEeBOU KucioTe. CHUIIMKaThl, (PU3MUYECKUE U XMMUYECKUE CBOMCTBA, NOJyYEHHE U
NPUMEHEHUE B  OBITY, MPOMBIIUIEHHOCTH (B  MEIUIMHCKOM, DJIEKTPOHHOM,
CTpOUTENbHOM W 1p.). Baxueilline cTpouTeabHble MaTepualbl: KepaMUKa, CTEKJIO,
IIEMEHT, 0eTOH, kene300eToH. [IpobaeMbl 6€30macHOTO UCIIOIB30BaHUSI CTPOUTEIIBHBIX
MaTepHaJIoB B MOBCETHEBHOMN KU3HU. *

XUMHUYECKUN DKCIEPUMEHT: HM3y4YeHHE 00pa3loB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTHI; IPOBEJACHUE KAYECTBEHHBIX PEAKIIMKA HA XJIOPUA-UOHBI U
HAOJNIOZICHUE TPU3HAKOB HX TMPOTEKAHMS; OIBITHI, OTpaKawliue (unyeckue u
XUMUYECKHE CBOWCTBA TajJOr€HOB M MX COEAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHHE
BUJICOMATEPHAIOB); O3HAKOMJICHME C oOpa3lamMu  XJOpUI0B  (TaJOTCHHUIOB);
O3HAKOMJIEHHE C 00pa3uaMu cepbl U €€ COCIMHEHUSMHU (BO3MOXKHO HMCIOJIb30BaHUE
BHUJICOMATEPHUAIOB); HAONIOJIEHHE TMpoliecca OOYIIIMBaHUS caxapa IMOJ JAeHCTBHEM
KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOThI; U3yUEHUE XUMUYECKUX CBOMCTB pa30aBIIEHHON
CEpPHOU KUCJIOTHI, TPOBEJACHNE KaU€CTBEHHOM peakuu Ha cyiab(aT-uoH U HaOI0eHre
Mpu3HaKa e€ MPOTEKaHUs; O3HAKOMJICHUE ¢ (PU3MYECKUMU CBOMCTBaMH a30Ta, ¢pocdopa
U UX COEJIMHEHUH (BO3MOXKHO MCIIOIb30BAHKUE BUICOMATEPUATIOB), 00Opa3llaMHi a30THBIX
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u hpochopHbIX yaoOpeHuii; moaydeHrne aMMruaka U U3y4eHue ero CBOMCTB; MPOBEICHUE
KauyeCTBEHHBIX pEaKIMii HA MOH aMMOHHUSA U (pochaT-uoH W H3yueHUE MPU3HAKOB UX
IIPOTEKAHUSA, B3aMMOJCHUCTBHE KOHIEHTPUPOBAHHOW Aa30THOM KHCIOTBI C MEIBIO
(BO3MOXHO HCIIOJb30BAHME BUIEOMATEPUAJIOB); U3yUEHHE MOJENEH KPUCTALTNYECKUX
pem€ToK anMasa, rpauTa; O3HAKOMJIEHUE C IPOLIECCOM aJCOPOLUU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAaHHBIM YIVIEM W YCTPOHMCTBOM NPOTHMBOrasa; IMOJy4YEHUE
YIJIEKUCIIOrO Ta3a U M3yYEeHHE €ro CBOWCTB; MPOBEJECHHWE KaUYECTBEHHBIX pEaKIUi Ha
KapOOHAT- ¥ CHJIMKAT-MOHBl U U3yUYEHHE MPU3HAKOB MX MPOTEKAHMS; 03HAKOMIICHUE C
MPOAYKIMEN CUIIMKATHON MPOMBIIIJIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 IO
TeMme «BakHelre HeMeTaITbl U UX COEAUHEHUS.

MerTaibl 4 ux COCINMHCHUA

OO6mias xapakTepUCTUKAa XUMHYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux  nosnoxenus B llepuoamdeckol — cucTeMe  XMMHUYECKHUX  DJIEMEHTOB
. . MenaeneeBa u ctpoenusi atomoB. CTpoeHue MeTamioB. MeTtamindeckas CBsi3b U
METAUINYECKAs] KPUCTAIIMYECKas PEmETKA. DINEKTPOXUMHUYECKUN Psii HANPSIKECHAU
MetaiuioB. dusnueckre M XUMUYECKUE CBOMCTBA METAJLUIOB (B3aUMOJEHUCTBUE C
KHCJIOPOJIOM, BOJIOM, KuciaoTaMu). *O0uiue cnocoObl moiaydeHus: MetauioB. [lonstue
0 KOPpPO3WHU METAJIJIOB, OCHOBHBIE CITIOCOOBI 3alUTHI UX OT Koppo3uu. CIuiaBsl (CTalb,
YyTyH, AIOPAJTIOMUHNM, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBILIIEHHOCTH. *

[IleouHpie MeTaIbl: TOJNOKEHHE B llepmonnueckoil cuUCTEME XUMHUYECKUX
anementoB J[. WM. MengeneeBa; crpoeHue aroMoB.  HaxoxaeHuwe B NpUpPOJE.
duznyeckue M XUMUYECKHUE CBOICTBa (Ha mpumepe HaTpus U kanus). Okcuubl u
TUAPOKCUIBI HATpUS U Kanus. [I[puMeHeHne mEen0uHbIX METAJUIOB U UX COECIUHEHMUIA.

[[lenouyno3emenbHbIE METaJLIbI MarHumn " KaJIbLIAM: MIOJIOYKEHUE
B [lepronnueckor cucrteme xumuueckux sjemMeHToB . M. MeHnneneeBa; CTpoeHUE UX
aTOMOB; HaXxOXkJeHue B mpupoje. Pu3nyeckre U XUMUUYECKHUE CBOWMCTBA MArHusl U
Kayblusl. Baxkneilimue coeauHeHus Kaiablus (OKCHA, TUAPOKCUI, coyn). *IKEcTkocTh
BOJbI U CLIOCOOBI €€ yCTpaHeHHus . ™

AntoMuHUA: ToNokeHue B lleprnoandeckol cUcTeME XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa; CTpoeHUE aroma; HaxoxXJaeHue B Ipupone. Dusnyeckue u
XUMHUYECKUE CBOMCTBA amtoMuHUA. AM@OTEepHbIE CBOMCTBA OKCHAA W THUIAPOKCHIA
AITFOMHUHUSL.

Kenezo: mnonoxenue B Ilepuogmyeckoil cHUCTEME XUMHUYECKUX DSIIEMEHTOB
. 1. MeHnaeneeBa; CTpOEHHE aTOMa; HaXOXJIEHHWE B mnpupone. Puznueckue u
XUMUYECKUE CBOMCTBA KeJe3a (B3aUMOJICHCTBUE C METajulaMH, KUCIOTAMU U COJISIMU).
Oxkcupapl, runpokcunbl u conu skene3a(ll) um xenesza(Ill): cocraB, cBolictBa u
*moydyenue. *

XYWMHYECKHUI SKCTIEPUMEHT: O3HAKOMJIEHHWE C 00pa3laMy METAJLIOB W CILIABOB,
uX (PU3UIECKUMHU CBOMCTBAMU; U3yUYCHHUE PE3YJIbTATOB KOPPO3UU METALIIOB (BO3ZMOYKHO
MCIIOJIb30BaHUE BUICOMATEPUAIOB), OCOOCHHOCTEW B3aUMOACHCTBUS OKCH/IA KallbLIUs U
HaTpus C BOJOM (BO3MOXKHO MCIIOJIb30BAHUE BHUJEOMATEPHUATIOB); HCCIEIOBAHUE
CBOMCTB KECTKOM BOJIbI; IMpoOIecca TOpPEHUs Kejaeza B KUCIOpoje (BO3MOXKHO
MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIuil Ha
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WOHBbI (MarHusi, KajublMsi, adroMuHMs, IuHKa, sxene3a(ll) u xenesza(lll), memu(1l));
HAOJIFOICHHE W ONMCAaHUE TIPOIECCOB OKPAITUBAHUS TJIAMEHU MOHAMU HATPUS, KaJus U
Kbl (BO3MOXXHO HCIIOIB30BAHUE BUICOMATEPHAIIOB); MCCIEIOBaHNE aM()OTEPHBIX
CBOMCTB TMJIPOKCHJIA AJIIOMUHMS U THAPOKCHUIA IIUHKA; PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 o TeMe «Baxxueimme MeTamibl U KX COCTUHEHUSY.

XUMHs ¥ OKpyKarouas cpena

*HoBble mMaTepuanbl U TEeXHOJIOTHMU. BemiecTBa u Marepualnbl B MOBCEIHEBHOM
KU3HU 4YeloBeKa. XUMHS M 310pOBbE. be3ormacHoe UCIOIb30BaHUE BEIIECTB WU
XUMUYECKUX peakiuii B ObiTy. IlepBasgs momMomb 0OpU XMMHUYECKHX 0XKOrax
u otpaBiieHUs1X. OCHOBBI IKOJIOTUYECKON TPpaMOTHOCTH. *

*XUMHUUYECKOoe 3arps3HEHUE OKpY’Karomied cpeabl (MpeaenbHas JOMyCTUMAs
koHteHTparus BemiectB — [1JIK). Poibs xumun B perieHun 3K0I0rn4eckux mpooiem. *

*[IpupoaHbIE MCTOYHUKHU YTJIEBOJOPOJOB (Yroiib, TPUPOJHBIA Ta3, HEPTH),
MPOIYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY U TPOMBITIUICHHOCTH. *

XUMUYECKUN IKCIIEPUMEHT: M3y4YeHUE O0O0pa3l0B MaTepHaioB (CTEKIIO, CILJIABbI
METAJIJIOB, TOJIMMEPHBIE MaTepHUabl).*

MexnpeaMeTHsle CBI3U

Peanmuzanmss MEXNpeaMETHBIX CBS3€d NpH HM3YyYeHWHW XHMHH B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 MCIOJb30BaHUE KaK OOIMX C€CTECTBEHHO-HAYYHBIX MOHSTHMA,
TaK U TMOHSATUMN, SIBISIOUIUXCS CUCTEMHBIMU ISl OTACJIbHBIX MPEJAMETOB €CTECTBEHHO-
HAy4YHOTO [UKIIA.

OO0mme ecTeCTBEeHHO-HAy4YHbIC IMOHSATHSA: HAy4YHbIH (akKT, TUIOTEe3a, 3aKOH,
Teopusl, aHAJIN3, CUHTE3, KJIacCU(UKAIIS, TEPUOJUIHOCTb, HAOIIOCHUE, DKCIIEPUMEHT,
MOJITMPOBAaHUE, W3MEPEHUE, MOJIENb, SIBIICHWE, MapHUKOBBIA 3(DQEeKT, TeXHOIOTHS,
MaTepHaIbI.

®dwusnka: matepus, aToM, JIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIIUJ, W3O0TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, AIEKTPUUCCKUI 3apsi, MPOBOJHUKH, MOTYIPOBOJTHHKH,
TUDJICKTPHUKH, (POTOIIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTRA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMIETKa, CIUIaBbI, (Qu3ndeckue
BEJIMYMHBI, CAWMHUIIBI H3MEPCHHs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IHI,
ComnHie.

buonorusi: ¢orocunTe3, abixaHue, Ouocdepa, sSKocUCTEMa, MHUHEpPAIbHBIC
yA0OpEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, rugpochepa, MUHEpaNbl, TOPHBIE TOPOABI, TOJIE3HBIC
HCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHNA YUEBHOI'O ITPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbrarel ocBoeHusi obywatouumucsa ¢ I[P yuebnoro mpemmera
«XuMus» JODKHBI COBIAJATh ¢ pesyibTaTamu DenepanbHoil paboyeil mporpamMmbl
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OCHOBHOTO 00111ero oopazoanus. Hanbosee 3HAUMMBIMU SBIISTFOTCS
JIMYHOCTHBIE PE3VYJIBTATHI:

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHHS  IPOTrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHUs JIOCTUTAIOTCS B XOA€ OOyYEeHHMs XHMHH B €IUHCTBE Y4YEOHOH U
BOCIIUTATEJIbHON JIESITEIbHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUUCKUMU
COLUMOKYJIbTYPHBIMU W JyXOBHO-HPAaBCTBEHHBIMU ILICHHOCTSMH, IIPUHATBIMUA B
ofmiecTBe TMpaBUJIaMM M HOPMaMU TMOBEACHHUA M CIHOCOOCTBYIOT IpoLieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALMN O0yYarOIINXCA.

JImgHOCTHBIE pE3yIBTaThI OTPAKAIOT TOTOBHOCTh o0yJaroumxcs
PYKOBOJCTBOBATBHCS CUCTEMOW IMO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALMM W PaCIIMpPEHUE
OMBITA IEATEIIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

LEHHOCTHOT'O OTHOILLIEHHSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M
HAayyYHOMY HaCJIE[WI0, I[IOHMMAaHWs 3HAYCHUS XUMHUYECKOM HAyKu B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIHOCOOHOCTH BJIAAETh JOCTOBEpPHOW HHPOpMALIMEH O
[IEPEIOBBIX JIOCTUKEHUSIX UM OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOICTBE MHUpa U OOIECTBA;

2) rpa)aaHCKOr0 BOCITUTAHHUSL:

MPEICTABIECHUS] O COUHAIBHBIX HOpMax H TMPaBUJIAX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
M0JIE3HOM, y4eOHOUCCIIEN0BATENBCKOW, TBOPUYECKOM M JIPYTUX BUIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESATENBHOCTU MPHU BHIIOJHEHUH YYEOHBIX,
ITIO3HABATEIBHBIX 337a4, BBINOJHEHHUH XHWMHYECKHUX DKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS! K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOLIY B MPOLECCE
ATOW y4eOHOM AEsTeNIbHOCTH, TOTOBHOCTH OLEHHMBATh CBOE IMOBEIECHUE W TOCTYIKH
CBOMX TOBApUILEU C MO3UIMM HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHUS
IIOCJICICTBUH ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHUS:

MHUPOBO33PEHYECKUX NPEACTABICHUNA O BEIIECTBE M XUMHUYECKOM peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PA3BUTHSA HAYKU U COCTABIIAIOIIMX OCHOBY
JUTsl TIOHMMaHUSI CYIIHOCTA HAy4YHOW KapTUHBI MHpPA, MPEJCTABICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHSA IIPUPOIBI, B3aUMOCBS3X YEJI0BEKa C IPUPOJHON CPEAOH, O
POJIM XMMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

IIO3HABATEIbHBIX MOTHBOB, HAIIPABICHHBIX Ha II0JyYEHUE HOBBIX 3HAHHUU 10
XUMUH, HEOOXOIUMBIX JjIsl 00bSICHEHUS HAOJI01a€MBbIX MPOIECCOB U SBICHUN;

MO3HABATEIbHOM, MH(OPMAIIMOHHON M YUTATEIILCKOM KYJIbTYpbl, B TOM YHUCJIE
HABBIKOB CAMOCTOSTEIBLHON paboOThl ¢ y4eOHBIMU TEKCTaMU, CIIPAaBOYHOM JIUTEPaATypoOil,
JIOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU UHPOPMALIMOHHBIX TEXHOJIOTU;

uHTEpeca K OOYy4YeHMI0 M TMO3HAHUIO, JH0003HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, TPOSKTHOM U MCCIIEOBATENbCKOMN NEATeIbHOCTH, K
OCO3HAaHHOMY BbIOOpY HANpaBICHHOCTH U YPOBHS 00y4€HHUs B JaJIbHEUIIEM;

4) popmupoBaHUs KyIbTYPhI 3T0POBB:
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OCO3HAaHMUS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3/I0pPOBBI 00pa3 KW3HU, OCO3HAHUSA MOCIEICTBUI 1 HETPUSATHUS BPEIHBIX
OpUBBIYEK (YHOTpPEOJCHUS amKOTOJs, HApKOTHUKOB, KypeHHUs), HEOOXOIUMOCTU
coOtoIeHus1 TpaBui O€30MAaCHOCTU NP OOpAIEHUH C XMMHYECKMMHU BEUIECTBAMU B
OBITY U peaIbHOU KU3HU,

5) TpyAOBOTO BOCITUTAHUS:

UHTEpeca K MPAKTUYECKOMY M3yUeHHUIO mpodeccuid W Tpyla pa3iudHOro poja,
yBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW JAESITENLHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOTO BHIOOpA MHAMBUAYAJILHOM
TPaeKTOPUM TPOAODKEHHS 00pa3oBaHUS C YYETOM JUYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON
npo(heCcCUOHATILHON NEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
a/laliTUPOBAThCS B MPO(HECCHOHATIBHOM cpesie;

6) 9KOJIOTUYECKOTO BOCITMTAHUS:

9KOJIOTHYECKHU LIeIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK UCTOUYHUKY >KH3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, TOHUMAHUS LIEHHOCTH 3/I0POBOIO M 0€30MMacCHOI0
oOpa3a JKHM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3HUECKOMY H
NICUXUYECKOMY 370POBBIO, OCO3HAHMS LEHHOCTH COOJIIOIECHUS TpaBUil OE30MacHOro
MOBEAECHUS MpU padOTe C BEIIECTBAMH, a TAKKE B CUTYalUAX, YTPOKAIOIMIHUX 3OPOBbIO
1 KU3HU JTIOJICH;

CIIOCOOHOCTH TMPHUMEHATh 3HAHUS, TOJy4YaeMble MpU HU3YYCHUM XUMUH, IS
pelieHus 3a/1ay, CBA3aHHBIX C OKpYKaloUled MPUPOTHON Cpeioil, MOBBIIEHUS YPOBHS
HKOJIOTUYECKON KYJIbTYpbl, OCO3HaHHUS TIJIOOAJIBHOTO XapakTepa 3KOJOTHYECKUX
npo0JieM U MyTel X peleHus IOCPEeICTBOM METOAOB XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B MIO3HABATEIbHOM,
KOMMYHMKAaTHUBHOM U COLIMAJIbHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3VYJIbTATBI

MeranpeaMeTHbIe pPe3yJbTaThl OCBOEHHUS 00pa30BaTENbHON MPOTPAMMBI IO
XUMHUHU OTPAKAIOT OBJIAJICHHE YHUBEPCATbHBIMY MTO3HABATEIbHBIMU JACHCTBUSIMU, B TOM
YuCIIe:

1) 6a30BbIe TOrUYECKUE ACHCTBHS:

BBISIBJISITh IPUYUHBI U CIIEJICTBUS TPOCTHIX XUMUYECKUX SIBJICHU;

OCYIIECTBIISITh CPABHEHHE, KIIACCU(DUKAITNIO XUMUYECKUX BEIIECTB 10 33JaHHBIM
OCHOBAHUSM U KPUTEPHUSM JIJIs1 YKa3aHHBIX JIOTHYECKUX OTepalluii;

CTPOUTH  JIOTUYECKOE  CYXJICHHE TOCi€  MNPEeABAPUTEIBLHOIO  aHaIM3a,
BKJIIOYAIOIIIEE YCTAHOBJICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3EH

co3/1aBaTh, MPUMEHSTh U MPEOOPA30BLIBATH 3HAKK U CUMBOJIBI, MOJACIIH U CXEMBbI
JUTSl pelieHusl y4eOHbIX U MTO3HABATENbHBIX 33/1a4 C TOMOIIBIO 11e/1arora;

IIPOTHO3UPOBAaTh BO3MOYKHOE Pa3BUTHUE XUMHUYECKUX IPOLECCOB M HX
MOCJIECTBUS,

2) 06a30BbI€ UCCIEN0BATENHCKHUE ICUCTBHUS:

C MOMOIIBIO MeIarora NPOBOAUTh XUMUYECKUM OMBIT, HECI0KHBIM AKCIIEPUMEHT,
JUTsl yCTaHOBJIEHUSI OCOOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUUHHO-CIICICTBEHHBIX CBSA3CH
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1 3aBUCHUMOCTEH 00BEKTOB MEXIY COOOIA;
C TIOMOIIBIO TeJarora HJIW CaMOCTOSITENIbHO (OpMyIHUpOBaTh 0000IIEHUS U
BBIBO/JIBI 110 pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIBITA;
3) pabota c unpopmanuei:
BBISIBIISITh 1eUINTE MH(DOpMAIMK, JaHHBIX, HEOOXOAUMBIX ISl pPEIICHHS
TOCTaBJICHHOM 3a4a4H;
npeoOpa3oBbIBaTh MHGOPMALIMIO U3 OJTHOTO BUJIA B IPYroil (TaOnHIly B TEKCT
1 p.);
UCKaTh WM OTOMpaTh MHMOPMAIMIO WM JaHHbIE U3 UCTOYHUKOB C y4ETOM
peIoKEHHON yueOHOM 3a7au U 3aJaHHBIX KPUTEPUEB.

OBnazeHue yHUBEpCaIbHBIMU Y4E€OHBIMU KOMMYHUKATUBHBIMU JCHCTBUSAMMU:

OpraHM30BbIBATh YUE€OHOE B3aMMOJEUCTBUE B Tpymie (OnpeaensTh oOuue e,
pacnpenensaTh POy, 10roBapyuBaThCs APYT € APYIOM U T. 1.).

C MOMOILBIO NEAArora Win CaMOCTOSTENBHO COCTABIATh YCTHBIE M MUCbMEHHBIE
TEKCTbl C MCHOJb30BAHMEM HJUIIOCTPATUBHBIX MAaTEpPHAIOB JUISl BBICTYIUICHHS IEpe]
ay IMTOpUEN;

OpraHU30BbIBaTh y4€OHOE COTPYJIHHYECTBO U COBMECTHYIO JESTEIBHOCTh C
YUHUTEJIEM M CBEPCTHHUKAMU; padOTaTh MHJIMBHUAYAJIbHO W B TPYIIE: HAXOIUTh oOlIee
pelieHrue M pazpemarb KOH(IMKTHI Ha OCHOBE COIVIACOBAHMS MMO3MIMK W yueTa
UHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

OIICHUBATh KAYECTBO CBOErO BKJIAJia B OOUIUI MPOAYKT, IPUHUMATh U Pa3JeisaTh
OTBETCTBEHHOCTb M IPOSIBIATH TOTOBHOCTD K ITPELOCTABICHUIO OTYETA IEPE] ITPYIION.

OBnasneHne yHUBEPCAIbHBIMU YUYEOHBIMH PETrYISTUBHBIMU ACHCTBUSIMHU:

oOHapyxuBaTh M (OPMYIHpPOBaTH Y4eOHYIO MpoOIEMy, OIpPEAENATh IeIb
y4eOHOU JESITEIIbHOCTH;

BJIAJ€Th OCHOBAMH CaMOKOHTpPOJI, CAMOOLICHKH, MPHUHATHS pELIIEHUH U
OCYUIECTBJIEHUS] OCO3HAHHOT'O BHIOOpA B yUeOHOM U TIO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCUTh CBOM JIEUCTBHUSI C IUIAHUPYEMBIMHU pE3yJIbTaTaMU, OCYLIECTBISATh
KOHTPOJIb CBOEW JEATEIBbHOCTH B IMPOILIECCE AOCTUKEHUS pe3yibTaTa, OINPEeAesiTh
CHOCOOBI IEUCTBHUM B paMKax MPeAJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTHUPOBATH
CBOM JICUCTBHS B COOTBETCTBHM C U3MEHSIOIIEHCSA CUTYallUEH;

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U MPEAJiaraTh IJIaH €€ N3MEHEHHS;

PEeIBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IPH pPEIICHUU y4eOHOU
3aJ1auu;

INOHMMAaTh MPUYUHBL, MO KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3ynbrar
JeSTeIbHOCTH, OIpeNessaTh IMO3UTUBHBIE W3MEHEHUS M HamlpaBleHUs, TpeOyromue
JajbHenIe padoThl;

OCO3HaHHO OTHOCHUTBHCS K APYIOMY YEJIOBEKY, Er0 MHEHHUIO.

ITPEAMETHBIE PE3VJIbTATBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHUIO 00513aTE€ILHOTO COJEPKaHUS,
YCTaHOBJICHHOTO AaHHOW DepepanbHOil pabouell mMporpaMMoM, BBIJICISIOT: HAYYHBIE
3HAHMS, YMEHHsSI M CIOCOOBI JEUCTBHH, crheruduyeckue s y4eOHOTO MpeaMeTa
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«XuMus», BUABI JEATEIBHOCTH MO MOJYYEHUI0O HOBOTO 3HAHMS, €r0 MHTEPHpPETAIUH,
peoOpa3oBaHUIO M MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYAITUSX:

MPEJCTABICHUE O 3aKOHOMEPHOCTAX W IIO3HABAEMOCTH SIBJICHUM IPUPOIBI,
MOHMMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHUMHMUYECKON HAyKW Kak o0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIel KyJbTYyphl U MNPaKTHUYECKOUN
JEATeIbHOCTH YeJIOBeKa B YCJIOBHUSAX COBPEMEHHOrO OOIleCTBa; MOHMMAaHHE MecCTa
XUMUHU CPEJI JIPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMHM MOHSATHIHOIO ammapara U CUMBOJHWYECKOIO SI3bIKa XUMHUU
JUTsl COCTaBIIeHUs (POPMYJT HEOPTaHUUYECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKIuil
(c omopoil Ha aiaropuT™M Yy4eOHBIX JEHCTBUI); BJIaJCHHE OCHOBAMHU XHWMHYECKOU
HomeHknatypbl (IUPAC u TpuBHanbHON) W yMEHUE MCIOJIb30BaTh €€ JUIsl PEIICHUS
y4eOHO-TI03HABATEIbHBIX 3a7]a4 C MOMOIIBI0 YUUTENS; YMEHHE HCIIOJIb30BaTh MOJICTH
JUisi OOBSCHEHUSI CTPOEHUS AaTOMOB W MOJEKYJT IO alroOpuTMy C ONOpOM Ha
ONPENEIICHUS;

MPEJCTABJICHUE O CUCTEME XMMHUUYECKUX 3HAHUM U YMEHUE C TOMOUIBIO YUUTENS
MPUMEHATh CUCTEMY XUMHUUYECKHX 3HAHUM Uil YCTAHOBJIEHUSI B3aMMOCBSA3EH MEXKITY
M3YyYEHHBIM MATEPUAJIOM W NPU NOJYUYCHUM HOBBIX 3HAHWM, a TaKke B IMPOLECCE
BBITIOJTHEHUS Y4YeOHBIX 3aJaHuii W TpuU paboTe C HUCTOYHUKAMU XHUMHUYECKOU
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BOKHEUIIINE XWMHUYECKUE TOHATHUS: XUMHYECKUH D3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IIPOCTOE U CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJIHAS CMECH,
OTHOCHUTEJIbHBIE AaTOMHAasi M MOJEKYJISIpHAs MAacChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIM 00BeM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJb (CpemHssl),
XUMUYECKas peaklus, pEaKUUH COCAUHEHUS, PpPEAKUUH Pa3JI0XKEHUs, peaKuuu
3aMeIIeHUs, peakIuy 0OMEeHa, TeIJIOBOM 3(PhEKT peakinu, 3K30- U IHIOTCPMUUYECKUE
peaKunu, pacTBOP, MAacCOBas O XHUMUYECKOTO 3JIEMEHTA B COEAUHEHUHU, MACCOBAS
JIOJISL M IPOLIEHTHAsI KOHLUEHTPAMs BEMIECTBA B PACTBOPE, SAPO aTOMA, JNEKTPUIECKHUI
CJIOM aToMa, aTOMHasi OpOuTadb, PaJANyC aTOMa, BAJIEHTHOCThb, CTENEHb OKHCIICHUS,
XMMHUYECKasi CBA3b, JIEKTPOOTPULATEIBHOCTD, MOJIAPHAs U HEMOJSPHAS KOBAJCHTHAs
CBSI3b, MOHHAsI CBS3b, METAJUIMYECKasl CBSI3b, KpUCTAUIMUECKash peIIeTka (aToMmHasl,
WOHHAs, METa/UIMYeCKas, MOJICKYJISipHas), MOH, KAaTHOH, aHWOH, JJICKTPOJUT U HE
ANEKTPOJIUT,  DJICKTPOJIMTHYECKAss  JUCCOIMAIIMS, pPEaKIMd HOHHOro OOMEHa,
OKHCJIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMU, OKHCIHUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE U BOCCTAHOBJICHHUE, DJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOoOpaTUMBbIE PpEaKIMH, CKOPOCTh XMMHUYECKOW PEeaKIMH, KaTalu3aTop, MNpeaeiabHO
nonyctumas koHueHntpauus (I11IJ1K), koppo3ust MeTanios, CIiaBbl;

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXpaHeHus Macchl, [lepuonnueckuii
3akoH . 1. MenaeneeBa, 3aK0H MMOCTOSTHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XHMHUU: ATOMHO-MOJEKYJISIpHAs TEOpHUs, TEOPUS IJIEKTPOJIUTHUYECKOU
JIACCOLIMALINY, a TAK)KE MPEACTABIICHUS O HAYYHBIX METOJAX MO3HAHWS, B TOM YHCIE
AKCIEPUMEHTAIIBHBIX U TEOPETUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U M3YUYECHHS
XAMHUYECKUX PEAKLINM;

MPEJCTABIECHUE O IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX JIEMEHTOB
(pamuyc aroma, »SJIEKTPOOTPUIIATEIIBHOCTh), MPOCTBIX M CIIOXKHBIX BEHIECTB OT
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NOJIOXKEHUST 3JeMEeHTOB B Ilepuoanyeckoil cucreMme (B MajblX MEPUOAAX M TJIABHBIX
HOJTrpyNnax) 1 3JEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBIACHATH CBSI3b MOJIOKEHUS
anemeHTa B llepmonnueckold CUCTEME C YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS
aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB W 3apsij sApa, OOIIee YHUCIO 3JIEKTPOHOB),
pacnpesieIEeHUEM JJIEKTPOHOB [0 JIHEPreTUYECKMM YPOBHSIM aTOMOB IEPBBIX TPEX
NEPUOJIOB, KA U KaJIbLUs; KJIacCU(PUUUPOBATH XUMHUECKHUE SJIEMEHTHI C OMOPOM Ha
onpeaeneHus: PUu3NIeCcKoro cMbiciaa HUPPOBBIX JAaHHBIX MEPUOANYECKON TaOIHIIbL;

yMEHHUE KJIAcCU(DUIIMPOBATh XUMUYECKUE JIEMEHThI, HEOPTaHUUECKHE BEIIECTBA
U XUMHUYECKHE pEaKlUMU C OMOpPOH Ha CXEMbI; ONpPEAEIATh BAJICHTHOCTb U CTEIEHb
OKHCJIEHUS] XUMHUYECKHUX AJIEMEHTOB, BUJ XUMUYECKOW CBSI3U U TUI KPUCTAIIIMYECKON
CTPYKTYPBI B COEAMHEHUSX, 3aps1/i NOHA, XapaKTep CPe/lbl B BOJHBIX PACTBOPAX BEILECTB
(KUCIIOT, OCHOBaHM), OKHCIHUTEIb M BOCCTAHOBUTENb [0 QITOPUTMY YUEOHBIX
JICUCTBUM;

YMEHHE XapaKTepHU30BaTh C OMOPOH Ha cxeMmy (PHU3MUYEeCKHEe M XMMHYECKHE
CBOICTBA IIPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, rpaduT, aliMa3, KpEMHUH, a30T,
docdop, cepa, XJop, HATPUM, KaNHWi, MarHuil, KaJbLHi, AITIOMUHUN, JKEIE30) U
CJIOXHBIX BEILIECTB, B TOM YMCJIE UX BOJHBIX pacTBOPOB (BOJIa, aMMHAK, XJIOPOBOAOPOI,
CEPOBOJIOPOJI, OKCHUIIBI M TUApOKcU bl MeTaioB I - I[TA rpynn, amomunus, menu (II),
uuHka, xenesza (II u II), okcuasl yrnepoaa (I u IV), kpemuus (IV), azota u dochopa
(I u V), cepwi (IV u VI), cepuucras, cepHas, azorucras, azoTHas, ¢ocdopHas,
yroJibHasi, KpEMHHUEBAs! KUCJIOTA U UX COJIM); OIUCHIBATh C ONIOPON HA IUIAH U KIIIOUEBBIE
CJIOBA; YMEHHE IPOrHO3UPOBATh U XapaKTepU30BaTh CBOICTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOEHUS II0CJIE€ IPEABAPUTEIBHOTO aHajau3a I0J PYKOBOJICTBOM
nejarora, NPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT HX CBOMCTB, BO3MOXXHOCTb
IIPOTEKaHUSI XUMUYECKUX MPEBPAILCHUI B Pa3IMYHBIX YCIOBHSX, BIUSHHE BEUIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKA M OKPYKAIOLIYI0 IPUPOJAHYIO CPENY;

YMEHHE COCTaBJISATh MO 0Opasily, CXeMme, alrOpUTMy Yy4eOHBIX AEeUCTBUI
MOJIEKYJIIPHBIE 1 MOHHBIE YPABHEHUS PEAKLIMMA (B TOM YKCIIE PeaKUUid HOHHOTO 0OMeHa
U OKHUCJIHUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUI), WIUIIOCTPUPYIOIIUX XUMHUYECKHUE
CBOMCTBAa H3YYEHHBIX KJIAcCOB /TIpyNn HEOPraHMYECKHMX BELIECTB, a TaKXKe
MOATBEPKIAIOLIUX T€HETUYECKYIO B3aUMOCBSI3b MEXy HUMU;

YMEHUE BBIYUCISATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO Macchl
BEIIECTB, MACCOBYIO JIOJI0 XMMHYECKOI'O 3JEMEHTAa B COECIUHEHHH, MACCOBYIO IOJIO
BEIIECTBA B PACTBOPE, KOJIMUYECTBO BEIIECTBA U €r0 Maccy, 00bEM razoB ¢ OMOPOW Ha
obmue Gopmyibl; yMEHHE MTPOBOJAUTH PACUEThl 110 YPAaBHEHUSIM XUMUYECKUX peakUui
Y HaXOJMTh KOJMYECTBO BEIIECTBA, 00bEM U MACCy pEareHTOB WM MPOIYKTOB pPeaKIUu
C OTopoy Ha 0Opaselr, arOpUTM YUeOHBIX ACHCTBUM;

BJIa/ICHWE OCHOBHBIMH METOJaMH HayYHOTO MO3HaHUA (HA0II0/IeHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE) MPU W3YYEHUU BEIIECTB M XUMUYECKHX SIBIICHUU C
OMOpPO Ha AIrOpUTM YYEOHBIX JEHUCTBUN; yMEHUE CHOPMYIHPOBATH MpoOJIeMy U
NPEJIOKUTh MYTH €€ PEIICHHUs C MOMOIIBI0 NeJarora; 3HaHHE OCHOB O€30MacHOU
paboThl C XUMHUYECKUMH BEILIECTBAMHM, XUMHUYECKOM NOCYIOoM M JaOOpaTOPHBIM
000py/10BaHUEM;
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HAJIM4YUE MPAKTUYECKUX HABBIKOB TJIAHUPOBAHMS M OCYIIECTBICHUS CIEAYIOIINX
XUMUYECKUX HKCIIEPUMEHTOB IO PYKOBOACTBOM YUYHTEIS C OOCYXIACHHEM IUIaHa
paboOTHI UM COCTABIICHUEM TaOJIHIIBI:

U3Yy4YCHHUE U ONMCaHne (PU3UIECKUX CBOMCTB BEIICCTR;

03HaKOMJICHUE C (U3HYCCKIMHU M XUMHUCCKUMHU SIBJICHUSIMU;

OTIBITHI, HJUTFOCTPUPYIONINE TPU3HAKY MPOTEKAHUS XUMUYECKUX PEAKITUH;

U3y4eHHE CTIOCOO0B pa3IeNeHUs] CMECeid;

TOJTyYCHHE KUCIIOPO/Ia U U3YUYCHUE €TO CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3yUYEHUE €r0 CBOWCTB;

MOJIyYeHHE YTIJIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJIyYeHHE aMMHaKa U U3y4eHHUE ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPEIEIIEHHOM MacCOBOW J0JIE PacTBOPEHHOTO
BEIIECTBA;

WCCJICIOBAHUE ¥ OMKCAHUE CBOWCTB HEOPTAHMYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB;

NPUMEHEHUE WHIUKATOPOB (JakMyca, METWUIOpaHxka u (QeHondTanenta) s
OTIPEJICIICHHS XapaKTepa CPeJibl B pacTBOpax KUCIIOT U IIEIIOYCH;

W3YUYCHUE B3aWMOJICHCTBHUS KHUCJIOT C METaUIaMH, OKCHIAMH METAJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSAMHU, COJISIMU;

MOJIyYCHHE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJIHOTO METalla PYTUM U3 pacTBOpa COJIH;

uccienoBanue aMQpOTEPHBIX CBONCTB TMAPOKCUIOB ATIOMUHUSA U IIUHKA;

pelIeHre  HKCIEPUMEHTAJIbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTaHUYECKUX COCTUHEHUN);

pelIeHre  DKCIEPUMEHTANIBHBIX  3a7ad M0 TeMe  «DIEKTPOIUTUYECKAS
JTUCCOTIHATIHS,;

peIIeHre IKCIePUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHelmue HeMeTauibl U uX
COCTMHCHHUSI;

peIIeHre SKCICPUMEHTABHBIX 3a/ad 1Mo Teme «BakHeilmme MeTamisl U uX
COCTMHCHHUSI;

XUMUYECKHE IKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE MPU3HAKHA TPOTEKAHMS PEaKIIUn
MOHHOT0 OOMEHa;

KaueCTBEHHbIE PEAKIMU Ha TMPUCYTCTBYIOIIME B BOJHBIX pPACTBOPAX HOHBI:
XJIOpua-, Opomua-, wuoaua-, cyibdar-, ¢ocdar-, kKapOOHAT-, CHUIMKAT-aHHUOHBI,
THJIPOKCUI-MOHBI, KaTHOHBl aMMOHUS, MarHusi, KajibIlUs, alFOMHHUS, kenesa (2+) u
xenesa (3+), meau (2+), MUHKa,

yMEHUE TIPEACTABISATh PE3YyJbTaThl JKCIIEpUMEHTa B (GOpME BBIBOJIOB,
JTOKA3aTeNbCTB, TPa(UKOB U TAOJHUIT U BBISBIISATH YMIUPUIECKUE 3aKOHOMEPHOCTH;

BJIAJICHUE MpaBUiIaMy 0€30TIaCHOTO OOpaIeHHUsI C BEIIECTBAMU, UCIIOIb3YEMbIMHU
B TIOBCEJHEBHON JKHM3HU, a TaKKe TMpaBWIaM{ TOBEACHUS B IESIX COEPEKCHUS
3I0POBbSI W OKpYXAalolled TMPUPOIHON Cpeipl; TOHMMaHUE Bpeaa (OMacHOCTH)
BO3JICHCTBHSI HAa YXUBBIC OPTaHU3MBI OMNPEACICHHBIX BEIIECTB, a TaKKe CII0COOOB
YMEHBIIICHUSI W TIPEIOTBPAIICHUS WX BPEIHOTO BO3JCUCTBHS; TMOHMMAaHHE 3HAYCHUS
’KUPOB, OCIIKOB, YIJICBOJIOB ISl OPraHU3Ma YeJIOBEKa;
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BJIAJCHUE OCHOBAMM XUMHYECKOM T'PAMOTHOCTH, BKJIIOYAKOUIEH yMEHUE
IPaBUJIBHO MCIOJBb30BaTh HW3YYEHHBIE BELIECTBA M MaTepuaibl (B TOM 4YHCIE,
MUHEpaJbHbIe YAOOPEHHUs, METAUIbl U CIUIABbl, MPOAYKTHl MepepabOTKU MPHUPOIHBIX
MCTOYHUKOB YIJIEBOAOPOJIOB (yrisi, NPUPOAHOrO Tras3a, He(pTHU) B OBITY, CEITBCKOM
XO035MCTBE, HA MPOU3BOJCTBE; YyMEHUE MPUBOJUTH MPUMEPHI  MPABUIBLHOIO
MCIOJIb30BAaHUS U3YUYEHHBIX BELIECTB U MAaTEPUAJIOB;

YMEHUE YCTAaHABIMBATH CBSA3M MEXKIY pPEabHO HAOMIOJAEMBIMU XUMUYECKUMU
SBJIICHUSIMU M TPOLECCAMU, MPOUCXOJAIIMMU B MaKpO- M MHUKPOMHPE, OOBACHSTH
IPUYUHBl MHOTOOOpa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO
3HAHUSMU APYTUX YUEOHBIX IPEIMETOB C MOMOLIBIO NIEAArora;

npeacTaBleHue O cdepax MNpoPecCHOHANBHON JAESITEIbHOCTH, CBSI3aHHBIX C
XUMHEH W COBPEMEHHBIMM TEXHOJIOTMSIMH, OCHOBAaHHBIMHU Ha  JIOCTHIKEHUSX
XUMHYECKOM HAyKd; HajJlMuuMe OmnbiTa paboThl C pa3IWYHBIMH HUCTOYHUKAMHU
uHbOpMaAIlMU IO XUMHUH (HAy4YHO-TIOMYJISIpHAsl JINTEpaTypa, CIOBapH, CIPAaBOYHUKH,
WHTEPHET-PECYpPChl) C ONOpPOM Ha aJIrOpUTM: YMEHHE OOBEKTHBHO OLIEHUBATH
MH(OPMAIUIO O BEIIECTBAX, UX MPEBPALIECHUAX U MPAKTUIECKOM NPUMEHEHHH.

TpeOoBaHusg K MpeAMETHBIM pE3yJibTaTaM OCBOEHUS Y4eOHOro mnpeaMera
«XuMus», pacipeieIeHHbIe 10 TojaM 00y4eHUs

Pesynbrartel mo rogam GoOpMyIMpYIOTCS IO NPUHIMIY J0O0aBIEHUS HOBBIX
pe3yJIbTaTOB OT roja K Trojy, Y€ Ha3BaHHbIE B MPEAbIAYLIMX roAax IMO3WINH, Kak
MPaBUJIO, JIOCIOBHO HE MOBTOPSIOTCSA, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roa
M0 YMOJTYAHHUIO BKITFOUAIOT PE3YJIbTaThl MPEABIIYIINX JIET).

8 KIIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHATHUW: aToOM, MOJIEKYJa,
XUMHUYECKUN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJIHOPOAHAS U
HEOJHOPOJIHAs), BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBas JA0JIsI XUMHAYECKOTO DJIIEMEHTA
B COCIAMHEHUHU, MOJAPHbIH  O0BEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJb,
*3EKTPOOTPULIATEIHHOCTh ¥, CTCNCHb OKMCJICHUS, XUMHYECKas peakuus,
KJaccuuKaIusa Ppeakluii: peakiuu COSAUHEHUs, PEaKIMH Pa3ioKEHUs, peaKkIuu
3aMeINIeHUs, PeaKIui 00MeHa, 3K30- M SHIOTEPMHUICCKHUE PEaKIuu; *TerioBon 3G exT
peakiuu™; saapo atoma, dJIEKTPOHHBIN CJI0M aToMa, aTOMHasi opOUTallb, paauyc aToma,
XAMHUYECKAs CBSA3b, MOJSPHAS U HENOJAPHAsT KOBAJIEHTHAsS CBS3b, MOHHAsA CBs3b, WOH,
KaTHOH, aHMOH, PacTBOp, MaccoBas J0JIs BellecTBa (MPOLICHTHAs KOHIIEHTpAIUs) B
pacTBopeE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHUH (cM. m. 1) u
MIPUMEHATH 3TU MOHATHUS IPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJii COCTaBJICHUS ()OpPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIIUH, JJIEKTPOHHOTO OaaHca;

OTIPEICNIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTETICHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX C OMOPOM Ha OMpeJesieHUs, B TOM
YUCIIE CTPYKTYPUPOBAHHBIC, IMPUHAMICKHOCTh BEIIECTB K OIPEACIEHHOMY KJacCy
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coelMHEeHU 1o ¢opMysiaM; BHUJ XHUMHYECKOW CBA3M (KOBAaJIGHTHAs W HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

UMETh MPEJACTABICHUE O CHUCTEME XHMHUYECKHX 3HAHWH, YMETh C IMOMOILIBIO
YUYUTENST MPUMEHSITh CUCTEMY XUMHUYECKUX 3HAHWM, JJIsl YCTAHOBJIEHUS B3aUMOCBS3U
MEXK/Ty U3YYEHHBIM MAaTEPUAJIOM U MPU MOJTYYSHUU HOBBIX 3HAHUM, a TaKXKe MpU padoTe
C HCTOYHUKAMHU XUMHUYECKOWM uHpopmaruu. OpUEHTUPOBAThCA B TMOHATHSIX U
ONepHUpoOBaTh UMU Ha 0A30BOM yPOBHE, IPUMEHSATH IIPU BHITIOJIHEHUU YUCOHBIX 3aIaHUI
U PEIICHUH PACUETHBIX 33J]]a4 C OMOPOM Ha ajIropuTM y4eOHBIX JIEWCTBHI M3ydeHHbIE
3aKOHbl M TEOpUHU: 3aKOH CcoXpaHeHuss Macchl, Ilepumoamueckuii 3akon [[.M.
MemnpeneeBa, *3aKkoH MOCTOSTHCTBA COCTaBa™®, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJISIpHAS
teopusi. COOTHOCUTH 00O3HAUYEHMS, KOTOphle MMeroTcs B Tabmune «llepuogmueckas
cucrema  xumuueckux  anemeHtoB . 1. MeHnngeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsj sapa,
o0111ee YMCII0 3JEKTPOHOB M PACHPEICIICHNE X O 3JIEKTPOHHBIM CIOSM);

KJIaCCH(PHUIIMPOBATh XUMUYECKHE DJEMEHTHl; HEOPTaHWYECKHE BEIIECTBA;
XUMUYECKUE peakluH (M0 YHUCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKLIMHU BEIIECTB, IO
TEII0OBOMY 3P (EKTy, M0 U3MEHEHUIO CTENEHU OKHUCIIEHHUS XUMHUYECKUX AJIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XHWMHYECKHE CBOMCTBAa  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONMCAHUE MPUMEpPaAMU MOJIEKYJISPHBIX YpaBHEHUMN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKLIUI C ONOPOM Ha CXEMBI;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHS;
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHUAX MOCIIE
IPEIBApUTEIBLHOTO O0CYXKACHUS C TIEAAroroMm;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB;
MacCOBYIO JOJI0 XUMHYECKOIO 3JIEMEHTa Mo (hopMysie COeTUHEHHS; MACCOBYIO JIOJIO
BEILECTBA B PACTBOPE; MPOBOJIUTH PACYETHI MO YPABHEHUI0 XUMHUYECKOW pPEAKLUU C
ONOpPOM Ha aNTOPUTM;

OPUMEHSATh OCHOBHBIE OIEpPALMM MBICIUTENIBHON JEATEIbHOCTH — AaHalu3 |
CUHTE3, CpaBHEHHE, O0000IleHHe, CUCTeMaTu3alus, KilacCu(pUKalus, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€H — JJIsI U3YyYEHHUS CBOMCTB BEIIECTB M XUMHYECKUX
peakiMii; ecTeCTBEHHO-HAy4YHbI€ METOJbl TIO3HAaHUS — HAOII0JIEHne, HW3MEpEHue,
MOJICJIMPOBaHUE, HKCIEPUMEHT *(peasibHbIi M MBICICHHBIN)* TO0A pPYKOBOJCTBOM
nearora,

ClieoBaTh TPaBWJIAM TIOJIb30BAHUS XMMHUYECKOM TOCYJ0M W J1abopaTOpHBIM
00OpyZIOBaHUEM, a TaKXe IpaBUiiaM OOpAIlEHUsS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BHITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB TI0 MOTYYEHUIO U
coOMpaHuio0 Ta3000pa3HBIX BELIECTB (BOAOpOJAa M KHUCJIOPOJAA), HPUTOTOBICHUIO
pPacTBOPOB € ONpPENEIEHHON MAacCOBOM JOJEN PACTBOPEHHOIO BELIECTBA; IJIAHUPOBATH
U MPOBOAUTH XUMUYECKHUE HKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH H
KHCJIOT C IMOMOIIbI0 HHIUKATOPOB (JakMyc, (eHON(TalenH, METUJIOpaHXk U Ap.),
MOATBEPKIAIOIIMX KAYECTBEHHBIN COCTaB HEOPraHMYECKUX BEIIECTB (KAYECTBEHHBIE
peakluy Ha MOHBI) TIOJT PYKOBOJICTBOM I€Jarora.

23



9 KIIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKUX TOHSITHH: XUMUYECKHUI SJIEMEHT,
aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO,
BAJICHTHOCTb, DJIEKTPOOTPHUIIATEIHOCTh, CTENIEHb OKHUCJICHUS, XUMUYECKas peakius,
XUMHUYECKasi CBsA3b, *TEIIOBOM 3(P(EKT peakiuu, MoJIb*, MOJISIpHBIA 00BEM, PacTBOD;
AIIEKTPOJIUTHI, HEIJEKTPOJUTHI, DJIEKTPOIUTHUECKAs JUCCOLMAIIMS, PEAKIIUA HOHHOTO
oOMEHa, Karaiu3aTop, *XMMHUYECKOe paBHOBECHE, oOOpaTUMble UM HeoOpaTHUMbIE
peakiuu™, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKHCIUTEIh, BOCCTAHOBUTE!b,
OKHCJICHHE U BOCCTAHOBJICHHE, aUIOTPOMNUs, aM(POTEPHOCTh, XHMHYECKas CBS3b
(koBajJIeHTHasi, WOHHAs, MeETaJUTMYeCKas), KpUCTaUIMYecKas pemérka, *Koppo3us
METaJJIOB, CILIaBbI; CKOPOCTh XHUMHUYECKOW peaKIuu™®, TMPEeAeIbHO TOMyCTUMAs
koHueHTpanus (IT1/1K) BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATHUH (cM. m. 1) u
MPUMEHSITH 3TU TOHSATHUS MPU OMKMCAHUH BEIIECTB U X MPEBPAILICHUI;

UCIIOJIb30BaTh 3HAKM M CHUMBOJIBI i1 (PUKCAUMU PE3YIbTATOB HAOIIOJEHUH,
cocTaBieHus (GOpMyJl BEIIECTB U YPaBHEHHN XMUMHUYECKUX PEaKIUi, 3alUCH JAaHHBIX
ycinoBuid 3aaa4. Mcnonb3oBaTh 0003HaueHus1, umeromuecs B [lepuogunueckoil cucreme
U Tabiuile pacTBOPUMOCTH KHUCIOT, OCHOBAaHUM M COJIEH B BOJE MJIsi BBINOJTHEHUS
3aJIaHUM.

OTpENENsITh BAJICHTHOCTh M CTEMEHb OKHUCJICHUS XWMUYECKHX DJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOTO COCTaBa; MNPHHAIJICKHOCTh BEHIECTB K OINPEICIEHHOMY
KJIaCCYy COEIMHEHUM C ONMOpOW Ha OMNpPENEIeHUs, B TOM YHUCIE CTPYKTYPUPOBAHHBIE;
BHUJIbl XUMUYECKOW CBSI3U (KOBAJICHTHAsl, HOHHASI, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCIMHCHHUSX; 3aps] MOHA TIO0 XUMHUYECKOW (opmylie; XapakTep CpeIbl B BOJIHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *TUN KPUCTAUIMYECKOM PEIIETKH KOHKPETHOIO
BelecTBa*;

packpsiBath  cMmbIcn  [lepuomnueckoro 3akona .M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHHMMAaHME: *OMHUChIBaTh U XApPaKTEPU30BaATh® TAOIMUYHYIO
dbopmy Ilepuoguyeckoid CHUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3iudaTh IMOHSITHS
«rnaBHas noarpynna (A-rpymma)» u «mo6ouHas noarpynmna (b-rpymnma)y», maneie u
OO0JIbIIME MTEPUOJIBI; *COOTHOCUTH * 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOIUUECKOM
Ta0JHIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB
(cocraB u 3apsin Apa, 00IIee YUCIIO0 PIEKTPOHOB U pACIpeiesieHre UX M0 JIEKTPOHHBIM
ciosiM); *OOBSICHATH® OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB XUMHUYECKUX
AJIEMEHTOB U MX COCIMHEHUI B Mpelenax MajblX MEePUOJOB U TIJIaBHBIX MOATPYMI C
Y4ETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UUUPOBATh XUMHUYECKHE HJIEMEHThl; HEOPraHWYECKHE BEIECTBA;
XUMHUYECKUE peakiuu (MO YHMCIY M COCTAaBY YUYaCTBYIOIIUX B PEAKIMM BEIIECTB, IO
TeroBoMy 3G (PeKTy, Mo U3MEHEHUIO CTENEHEH OKUCIICHHUS XUMUYECKUX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUIECKNEe XUMUUECKHUE CBOMCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKas OMUCAaHUE MPUMEpPaAMU MOJEKYJISPHBIX U
MOHHBIX YPABHEHHUU COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKIUNA C OTIOPOM HA CXEMBI;
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COCTaBJISITh YPABHEHUS JJIEKTPOJUTUUYECKOW AUCCOLMAIMA KHUCIIOT, IEI0o4Yed U
COJICH; TIOJIHBIE W COKpAIIEHHBIC YPABHEHUS PEAKIMA MOHHOTO OOMEHa; YpaBHCHHUS
peaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXKIY BellleCTBaMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHMCJINUTEILHO-BOCCTAHOBUTEIIHLHBIX peakiui
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OaJlaHCca dTUX PEaKInii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOXXHOCTH TIPOTEKAHUSI XMMHUYECKHX TMPEBPAIICHUN TOCIEe MPEeABAPUTEIHLHOTO
00CYXKJIEHHUS C Tearorom;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEILIECTB;
MacCCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa 1Mo (opMysie COCIUHEHHS; MAaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI M0 YPABHEHUIO XHMHYECKOM pPEAKIHMHU C
ONIOpPOY Ha aITOPUTM;

cle[0BaTh MpaBUaM IOJIb30BAHUS XMUMHUYECKOW NOCYIOW U J1abopaTOPHBIM
o0opy/noBaHMEM, a TaKXkKe MpaBuiaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIMSAMU 10 BBIMOJHEHHUIO TA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYECHUIO U
coOMpaHMIO Ta3000pa3HBIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTH pPEAKIMH, MOATBEPKIAIONINE KAUYeCTBEHHBIM COCTAaB Pa3TMYHBIX
BEILIECTB: PACMO3HABaTh OMNBITHBIM IMYTEM XJIOpHUI- OpOMHI-, HMOAUA-, KapOoHaTt-,
dbocdar-, cunukar-, cyiabdar-, THUAPOKCUA-HUOHBI, KATUOHBI aMMOHHUS M HOHBI
M3YyYEHHBIX METAJUIOB, MNPUCYTCTBYIOIIME B BOJHBIX pPAacCTBOpPaX HEOPraHUYECKUX
BCIILIECTB;

MPUMEHATh OCHOBHBIE OIEpAIlMd MBICIUTEIBHON JESITEILHOCTH — aHalu3 |
CHUHTE3, CpaBHEGHHE, OOOOIICHHE, CHCTEMATH3alldl0, BBIABICHHE  MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JIJIA M3YYEHHS CBOWCTB BEIIECTB M XHUMHUYECKHUX PEaKIIUM;
€CTECTBCHHO-HAYYHBIC METOJIbI TIO3HAHUS — HAOIIOJCHHUE, U3MEPEHUE, MOICITMPOBAHUE,
AKCIIEPUMEHT (PEaIbHBIN U MBICIIEHHBIN ).
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TEMATUYECKOE IINTAHUPOBAHUE

Temarnyeckoe MIAHUPOBAHHE W KOJIMYECTBO YAacOB, OTBOJAMMBIX Ha OCBOCHHE KaXKJIOM TeMbl YUEOHOTO mMpeaMmeTa
«Xumus» DenepanbHON aganTUPOBAHHONW OCHOBHOM 00pa30BAaTENBHON MPOrpaMMbl OCHOBHOTO OOIIETr0 0Opa3oBaHUS
00yYaromUXCsl ¢ 33JIEPKKON TICUXMYECKOTO Pa3BUTHSA, B IIEJIOM COBIMAIAIOT C COOTBETCTBYIONIUM paznenom DenepanbHOi
pabodeil mporpamMmbl y4eOHOTO TpeaMeTa «XUMHsS» OCHOBHOW 00pa3oBaTelbHON MPOTPAaMMBI OCHOBHOTO OOIIETO
oOpazoBanus. [Ipu 3Trom Opranuzanus BIpaBe camMa BHOCHUTh MU3MEHEHHS B COACPXKAHUE U PACIPEACIICHHE Y4eOHOro
Marepuaia mo rojgam oOyudeHHs], B OCIEAOBATEIbHOCTh U3YUEHUS TEM M KOJUYECTBO YACOB Ha OCBOCHUE KAXKJIOM TEMBI,
onpeieNIeHne opraHu3almoHHbIX ¢GopM oOydeHus U T.0. OO0CHOBAHHOCTH JAHHBIX U3MEHEHUMN OIpeesieTCs BEIOpaHHBIM
oOpasoBarenbHOM opranuzainueir YMK, UWHIUBUAYaTbHBIMH TICUXO(DHU3UUECKUMH OCOOCHHOCTSIMU KOHKPETHBIX
obyuaronuxcsi ¢ 3[1P, creneHpl0 OCBOEHHOCTH UMHU YYEOHBIX T€M, PEKOMEHIAIUSIMU MO OTOOPY U ajanTaiuu y4eOHOoro
Marepuaia o XUMHUH, IpeacTaBlIeHHbIMU B [[0ICHUTENBHOM 3aKCKeE.

[lpennaraem 2 BapuaHTa NPUMEPHOTO TEMAaTHYECKOTO IUIaHUpOBaHUs sl oOyuarommiics ¢ 3[1P: mepsbiii
IIpEAIIonaracT 0CBOEHHUE MPOrpaMMbl B MHKIIFO3UBHOM KJIACCE; BTOPOU — B OTJIEIIBHOM KJlacce.

8 KIIACC
(2 4 B HEneNo0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMsI)

HaumeHnoBanue KosanyecTBo yacoB
Ne pa3IeN0B 1 Tem K JuieKTpOHHBIE (LG poBbIe)
HTPOJILHBI
H/H Beero 0 pO (¢ Peaﬂu3aunﬂ BOCIIUTATECJIbHOI'O 06pa30BaTeJIbeIe pecypcm
nporpamMmsl padoTbI KOMIIOHEHTa Yypoka (BUABL H

(opmbl gesiTeILHOCTH)

Pazgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS

1.1 XuMusi — BaKHast 5 Paznmumyate  mpegmersl  m3yuenus | Bubnmoreka [JOK
00J1acTh €CTECTBO3HAHUS €CTECTBEHHBIX ~ HayK. Habmonars |  https:/m.edsoo.ru/7f41837¢
¥ IIPAKTHYECKOI CBOWCTBA BEIIECTB M MX U3MEHEHUS B
ESTEIBHOCTH Ye/TOBEKa X0JI€ XUMHYECKHUX PEaKIHid. thTLciI
POBOJMTE XUMHYECKHN
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skcriepuMeHT. CoONroaaTh TpaBwiia
TEXHUKH  0€30MacHOCTH.  YMeTh
OKa3bIBaTh NEPBYID MOMOIIL IPH
OTpAaBJICHUAX, OXKOTaX H TpaBMax,
CBSI3aHHBIX C  pEakTUBaMH U
71a00paTOpHEIMOOOPYAOBAHHUEM.

3HaKOMUTECS € J1aOOpaTOPHBIM
obopynoBanueM. M3ydaTh cTpoeHme
IUIAMEHW, BBIIBHTAs THIIOTE3Bl U
mpoBepsisi HMX  OKCHEPUMEHTAIBHO.
YMeTh pas3lensiTh CMeCH METOJaMH
OTCTavBaHMs,  (QUIBTPOBAHUS U
BbIMTAPUBAHUSL. Omnpenensars
MPU3HAKU XUMHYECKHUX PeaKkunit

1.2

BemecTBa n xuMuueckue
peakuuu

15

Pazanuats TIOHATHA «aTom»,
«MOJICKYJIa», «XUMHUYECCKUMN
QJICMCHT», «HUOH», «IJIEMCHTAPHLIC
qaCTHUIIbD). Paznuuats IIOHATHA

«BEIIECTBA MOJICKYJISIPHOTO
CTPOCHHSI» U  «BENIECTBA HEMO-
JICKYJISIPHOTO CTPOCHHSY.
Ompenensits IIOHSTHE
CKPUCTAILTHYECKAS PEIIETKAY.
Ormpenensats BaJCHTHOCTh aTOMOB B
ou- HApPHBIX COEIMHEHUSIX.

Omnpenenars COCTaB  MPOCTEHIINX
COCAMHCHHH MO WX XUMHYECKHM
hopmynam. Nzobpaxarp
MIPOCTEHIINE XUMUYECKUE PEAKIINH C
MOMOIIBI0 XMMHUYECKUX YpaBHEHUH.
CoctaBnate ¢GopMyasl  OMHAPHBIX
COCIUHEHUN o HU3BECTHOU
BaJCHTHOCTH 3IIEMEHTOB.
MoennpoBaTh CTPOCHHE MOJIEKYI

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢
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METaHa, aMMHaKa, BOZOpOJA,
XJIOPOBOAOPO/IA. PaccuuTtsiBaTh
OTHOCUTEIBHYIO MOJIEKYJIIPHY IO
Maccy BelIecTBa MO ero Qopmyle.
PaccunTpiBaTh MaccoByr IONI0 XH-
MHMYECKOTO 3JIEMEHTA B COCIMHEHUMU.
PaccuuteiBaTh  MOJSIpHYIO — Maccy

BEIIeCTBA. YcranaBnmuBaTh
npocTeimue GopMysbl BEIIECTB IO
MacCOBEIM JIOTISIM 3JIEMEHTOB.
Boruncisatsb 1o XUMHYECKUM

YpPaBHEHUSIM MacCy WIH KOJIUYECTBO
BEIECTBA 110 M3BECTHOM Macce WU
KOJIMYECTBY OAHOIO U3 BCTYHAIOIINX
B PEaKIUI0 WIA MONyYaroIIHXCs
BEIIIECTB.

Hroro no pazgeny

20

Pa3nen 2. BaxkHeiilnne npeacTaBuTe I HEOPraHUYECKUX BelleCTB

2.1

Boznyx. Kucnopon.
[Tonstre 06 okcumax

5

UccnenoBath cBOiCTBa H3y4aeMbIX
BemtecTB. Habmogare ¢usnueckue u

XUMHYECKUE MpEBPAICHUS
M3y4aeMbIX BEIECTB. Pacro3HaBaTh
OIIBITHEIM MyTEM KHCJIOPO/I.
OHI/ICI)IBaTI) XUMHUYCCKHUC peaKHI/II/I,
Ha0II01aeMBIE B xoze
JIEMOHCTPAITHOHHOTO u
71a60paToOpHOTO 9KCTIEPUMEHTA.

Henatb BBIBOABI U3 PE3YJIbTATOB
MIPOBEJICHHBIX XHUMHUYECKUX OIIBITOB.
YdacTBOBaTh B COBMECTHOM
00CYXIEHHH pe3yJbTAaTOB OIBITOB.
Oxa3pIBaTh TEPBYI0 IIOMOINb IPH
OTpaBIIeHI/ISIX, OXorax u TpaBMaX,

bu6nunoreka [JOK
https://m.edsoo.ru/7f41837¢
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CBA3aHHBIX C  pEaKTHBaMH W
1a00paTOPHBIM 00opyIOBaHUEM.
CoctaBiiath (OPMYJIbI OKCHIOB IO
W3BECTHOM BaJICHTHOCTH 3JEMEHTOB.
3anuchiBaTh MPOCTEUIINE YPAaBHCHHS
xuMuieckux peakuuii. [Tomp3zoBaThes
nH(popMaIe u3 IPyTUX
HMCTOYHHUKOB TUTS MOJITOTOBKHU
KpaTkux  cooOmieHnii. ['oToBUTH
MMPE3CHTAINHU 10 TEME

2.2

Bonopoa.Ilonstue o
KHCJIOTaxX U COJIIX

HccnenoBath CBOMCTBA HM3y4aeMbIX
BemiectB. HaGmronate msnueckue u

XUMHYECKUE MIpEBpaIIEHIUS
I/13y'-IaCMBIX BCIIICCTB. OHI/ICBIBaTB
XUMHUYCCKHUC peaKHI/II/I,
HaOII01aeMBIE B xo7e
JICMOHCTPAIHOHHOTO "
71a60paTopHOTO IKCTIEPUMEHTA.

Pacno3naBaTh  ONBITHBIM — MyTEM
BOJOPOA. Cobmomate  mpaBmia
TeXHHKU Oe3omac- HocTH. Jlemathb
BBIBOIbI u3 pe3yJbTaToB
MIPOBEICHHBIX XUMHYECKUX OIBITOB.
YyacTBOBaTh B COBMECTHOM
OOCYXKJCHUH PE3yJIbTaTOB OIBITOB.
3anuceiBaTh MPOCTEUIINE YpaBHEHUS
xumudeckux peakuuil. [lonp3zoBaThecs
nH(popMaIen u3 IpYTrux
HCTOYHUKOB JUTST MMOJITOTOBKH
KpaTkux  cooOmeHnii. ['oToBUTH
MIPE3EHTAITUH TI0 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

2.3.

KonnaecTBeHHBIE
OTHOIICHUA B XUMHUHU

PaCKpLIBaTI: CMBICJI HU3y4acMbIX
MOHATHHA U IIPUMCHSATH 3TH IIOHATUA,
a TakKKC H3YYCHHBIC 3aKOHBI U

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
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TEOPUM U PEIHICHUS PacUYETHBIX
3aj]a4 ¢ MOMOIIBIO MEAarora.
Brruncnars MOJISIPHYIO Maccy
BEIIECTB; KOJHMYECTBO  BELIECTBA,
00bEéM Tra3a, Maccy BeIecTBa C
oropoii Ha o0pasel, Ha POPMYJIBI;
[IpoBoauTE pacy€Thl MO ypaBHEHUSIM
XHMHMUYECKUX PEaKIHUi C OMopol Ha
obpaszerr, aJITOPHUTM y4eOHBIX
JIEMCTBMI:  KOJHUYeCcTBa, 0OOBEMA,
Macchl BEIIECTBA II0 H3BECTHOMY

KOJIMYECTRBY, 00BEMY, Macce
pEeareHTOB WK TPOTYKTOB PEaKIIHH.
BeicTpanBath pa3BEPHYTHIC

MUCBMEHHBIE M YCTHBIE OTBETHI C
OTNOpOM Ha UH-

dbopmarmro w3 y4eOHMKAa U
CIPaBOYHBIX MaTEpHaOB, TPAMOTHO
UCIIOJIb30BaTh U3Yy4YEHHBIN
MOHATUMHBIA anmnapar Kypca XUMUU
C IOMOUIBIO NIEAATOra.

2.4

Bona. PacTBopsl.
[TousTHE 00 OCHOBAHUAX

HccnenoBatk cBOKCTBA H3y4YaeMbIX
BemectB. Habmronath usnueckue n

XUMHYECKUE MIpEBpaIICHUS
M3y4aeMbIX BemecTB. ONHUCHIBATh
XUMHYECKUE peaxiu,
HaOII0JTaeMble B xX0J1e
JEMOHCTPAITMOHHOTO u
n1abopaToOpHOTO JKCIIEPUMEHTA.

JenaTte BBIBOJIBI U3 Ppe3yJIbTaTOB
MIPOBEICHHBIX XUMHYECKUX OIBITOB.
YyacTBOBaTh B COBMECTHOM
OOCYXKJCHUH PE3yJIbTaTOB OIBITOB.
3anuceiBaTh NPOCTEUIIINE YPaBHEHUS

bubmmorekxa [IOK
https://m.edsoo.ru/7f41837¢
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XUMHUYECKUX peakiuil. Bprauciasate
MaccoByI0 JIONIO  PacTBOPEHHOTO
BEIIECTBA B  pacTBOpE,  Maccy
pPacTBOPEHHOTO BEIIECTBA M BOJBI
JUTSI MPUTOTOBICHUS  pacTBOpa
OIpEETICHHON KOHLIEHTPallUH.

HccenenoBath CBOMCTBA M3y4aeMbIX
BemtecTB. HaOmonate ¢usndeckue u
XUMHUYECKHUE MpeBpaLICHUS
nu3ydaemblx  BemiecTB.  OmnuchIBaTh
XMMUYECKUE peakluy, HaOJtoJaeMble
B XOI€ JEMOHCTPAallMOHHOTO U

1m1a60pPaTOPHOTO JKCIIEPUMEHTA.
Coburonath TpaBuiIa TEXHUKU
Oc3omacHocTH. JlemaTh BBIBOJBI U3
pe3yJIbTaToB MIPOBEICHHBIX
S il B e, o | s 10K
. https://m.edsoo.ru/7f41837¢
COCIMHCHNU pe3yabTaToB OIIBITOB.
Knaccudummposats n3y4aeMble

BEIIECTBA II0 COCTAaBY M CBOWCTBAM.
CoctaBnsate  (OpMyNIBI  OKCHIIOB,
KHUCJIOT, OCHOBaHUM, coJiei.
XapakTepu3oBaTb COCTaB U CBOMCTBA
BEIIECTB OCHOBHBIX KJIacCOB
HEOPTaHWYECKUX COETMHEHHH.
3anucheIBaTh NMPOCTEHIINE ypaBHEHHS
XMMUYECKUX PEaAKLUH

Ntoro no pazgeny 30

Paznen 3. Ilepuoaumueckmii 3akoH u Ilepuoamyeckass cucrema xummuuyeckux 3jemeHToB JI. U. MengesneeBa. CTpoeHne aToMOB.
Xumudeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEILHbIC PeaKIuu

3.1 [Tepuoauueckuii 3aK0H 1 7 Knaccudummpoats usy4ennsle | bubmmoreka [[OK
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[Tepuoanueckas cuctema
XUMHUYECKHX IJIEMEHTOB
J1. 1. Menpeneena.
Crpoenue atoma

XMMUYECKUE  3JEMEHThl M  HX
coenuHeHus. CpaBHHBATh CBOMCTBa
BEIIIECTB, MPUHAJIEKAINX K PA3HBIM
KJlaccaM; XUMHUYECKHE DJIEMEHTHI
pasHbIX  TpyOm.  YCTaHaBIMBaTh
BHYTPH- M MEXKIPEAMETHBIE CBS3H.
®opMynupoBaTh MEePUOINYECKUN
3akoH  J[. WM. MenneneeBa wu
packpeIBaTh €ro cMeici. OnuceiBaTh
W XapaKTepH30BaTb  CTPYKTYpPY
tabnuisl «llepuonnyeckas cucrema
xuMmudyeckux  anementoB . U
MenneneeBay (kopoTkas Qopma).
Paznuuare mepuozsl, rpynmsl, A- U
brpynnel.  OmpenensTe  MOHATUSA
«XUMUYECKUI JJIEMEHTY,
«TIOPSIAKOBBIA  HOMEpP», «MAacCOBOE
YHUCIIO», «U30TOI», «OTHOCUTEIbHAS
aTOMHas  Macca», <«dJEeKTPOHHAA
000JI04Ka», «IIEKTPOHHBIA CIIOW».
OObsicHAT,  (UBMYECKUH  CMBICI
MOPSAKOBOTO HOMEpa XUMHYECKOTO
JJIEMEHTa, HOMEpPOB TIPYNIBl H
nepuoga, K  KOTOPBIM  3JIE€MEHT
IPUHAMICKUT B  IEPHOANIECKOM
cucreme JI. WM. Mengeneesa;
3aKOHOMEpPHOCTH W3MEHEHUS
CBOMCTB D3JIEMEHTOB B Ipejenax
MalblX TEpPHONOB W  A-rpymim.
Onpenenars  4MCIO  MPOTOHOB,
HEHTPOHOB, 3JEKTPOHOB y aTOMOB
XMMUYECKUX DJIEMEHTOB, HCIIOJb3YSI
TIePUOINIECKYIO TAOIIHITY

https://m.edsoo.ru/7f41837¢

3.2

XUMHYECKas CBA3b.

KOHerTI/BI/IpOBaTL TIOHATHA

bu6nmoreka [JOK
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OKHUCIIUTENbHO-
BOCCTAaHOBHUTEJILHBIE
peaKIuu

«XMMHYECKast CBSI3bY,
«KpUCTAITYECKas pemeTKa.
Omnpenenars NMOHATHS «KOBaJCHTHAsS
HETIONSAPHAsT CBSI3bY», «KOBAJICHTHAS
MOJISIpHAsl CBSI3bY», «HOHHAS CBS3bY,
«CTeTeHb OKHCIICHUS.
MopenupoBaTh CTpOCHUE BELIECTB C
KpPHC- TAJUIMYECKUMH  PEIICTKaMH
pasHoro THma. OmnpenensTs THI
XMMHYECKOW CBSI3M B COCIMHECHUSX

Ha OCHOBaHHUU XUMHUYECKOMN
dopmynel.  OnpeaensaT  CTENCHb
OKHCJICHUS 3JIEMEHTOB B

coenuHeHHsAX. CocTaBiATh GOPMYJIIBI
BEIIECTB 10 H3BECTHBIM CTENEHIM

https://m.edsoo.ru/7f41837¢c

OKUCJICHUS 3JIEMEHTOB.
YcraHaBiauBaTh BHYTpH- "
Me)KHpeI[MeTHBIe CB
bubmoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68 5
YACOB I10 ITPOT'PAMME
9 KVIACC

(2 u B HEzemo0, Bcero 66 4, U3 HUX 2 4 — pe3epBHOE Bpemsl)

n/n

HaumenoBaHue pa3jieioB u
TeM MPOrpaMMBbI

KonuyecTBo 4yacos DJIEeKTPOHHBIE
Bcero | Kontpoabnbie | Peanuzanus BocnuraTebHoro | (UH(poBbIe)
o0pa3oBaTe/bHbIE
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padoThbI KOMIIOHEHTAa YpoKa (BUAbLI U (pOPMBI | pecypchbl
JAesITeJIbHOCTH)
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIuu
[ToBTOpEHME 1 yriTyOJIeHHE Knaccudummpoarts xuMuueckue | Bubnuorexa IJOK
1.1 3HAHUW OCHOBHBIX Pa3JIeJIOB 5 1 peaxkuuu [IpuBoauTh npuMepsl | https://m.edsoo.ru/7f41a63
Kypca 8 Kiiacca peaknuii kaxaoro tuna. PacrmosnaBare | 6
o OKHCJIUTEIBHO-BOCCTAHOBUTEIbHBIE Bu6mmoteka [JOK
1.2 CHOBHLIE SAROHOMEPHOCTH 4 peaKlUMy II0 YPAaBHCHMSM PEAKLUHH. | https://m.edsoo.ru/7f41a63
XAMUHCCKHX PEAKIH Onpenenarb MO ypaBHEHUIO PEAKLUU | 6
OKHUCJIUTENb, BOCCTAHOBUTEINb, IIPOLIECC
OKHUCJICHUS, BOCCTaHOBJICHHUSI.
Habmronate 1 OMMCHIBAaTh XUMHUYECKUC
peakiuu C TMOMONILI0 €CTECTBEHHOTO
si3pIKa W fA3bIKa Xumuu. MccnemnoBarthb
YCJIOBHS, BIIUSIIONIME HAa CKOPOCTH
XUMUYECKONH  peaknuu. ONHUChIBaThH
DIEKTPOTUTHYECKAS YCIIOBHA,  BIMAIOHNIME Ha  CKOPOCTh | Buonuoreka [IOK
1.3 nucconyanusg. XuMU4ecKue 8 1 XUMUYECKON  peakuuu. IIpoBOAMTE |  https://m.edsoo.ru/7f41a63
PEaKIMU B PacTBOPAX IpynmnoBble HaOMIOAEHUS BO BpeMs | 6
MPOBEJICHUST J1a0OPATOPHBIX OIIBITOB.
VYyacTBOBaTH B 00CyKIeHUU
pe3yapTaToB  OmbITOB.  COCTaBISATH
TEPMOXUMHUYECKUE ypaBHEHUS
peaKuum. Brrunciars TEIIOBOM
ekt peakuuu 1o
TEPMOXUMHUYECKOMY YPaBHEHHUIO
Hroro no pazgeny 17
Pazgen 2. Hemerasiibl U MX COeIMHEHU S
2.1 OO0m1as XxapakTepucTuKa 4 Xapaktepu3oBaTh rajoreHbl Ha | buOmmoreka [IOK

XUMHAYECKUX dJieMeHTOB VIIA-

OCHOBC nux ITOJIOKCHU A B

https://m.edsoo.ru/7f41a63
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MEePUOTNYECKOMN CHUCTEME u
OCOOEHHOCTEH  CTPOCHHSI WX

aTOMOB. OOBSICHATD
3aKOHOMCPHOCTH HU3MCHCHUA
CBONCTB raJIOrCHOB C

yBEJIUUYEHUEM aTOMHOI'O HOMeEpa.
OnuceiBaTh CBOMCTBA BEIIECTB B
XO0A€ Je- MOHCTPALMOHHOTO W
71a00paTOPHOTO  DKCIIEPHMEHTA.
CobmonaTth TEXHUKY
0€30MacHOCTH. PacnioznaBath
ONBITHBIM nyTeM COJISIHYIO

rpynnsl. ['anorenst KHCJIOTY W €€ COJHM, a Takke | 6
OpOMHUIBI u HOJIUIBL.
Hcnonb3oBath  mpruoOpeTEeHHBIE
3HAaHUA u YMEHHUS B
NPAaKTUYECKON JAEATeNbHOCTH U
IIOBCEIHEBHON JKU3HU C LENBIO
O6e3omacHoro  oOpameHuss ¢
BEUIECTBAMM U MaTepualamMu u
9KOJIOTMYECKU IrpaMOTHOTO
MOBEJCHUSI B  OKpyKarouieu
cpene. BpuucnaaTe  MaccoByro
JIOJTF0 PACTBOPEHHOTO BEIECTBA B
pacTBope
2.2 OO0m1as XxapakTepucTUKa XapakTepu3oBaTh anemeHThl | bubmmoreka [JOK
XUMHUYECKHX 3J1eMEeHTOB VIA- IVA-rpynmsr (moarpymms! | https:/m.edsoo.ru/7f41a63

rpynnsl. Cepa u e€ coeqMHEHUs

KHCIIOpOJIa) HA  OCHOBE  HX
MOJIOKEHUS B  MEPHOJUYECKON
cucTeme u 0COOCHHOCTEH
CTpOoeHHUs X aToMOB. OOBSICHATH

6
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3aKOHOMEPHOCTH W3MEHEHUs
CBOWCTB 3JeMeHTOB [V A-rpynmsl.
XapakTepu3oBaTh  aJIIOTPOIHUIO
KHCTIOpOJIa U Cephbl KaK OAHY W3
MPUYMH MHOTO00Opa3us BEIIECTB.
OnuceiBaTh CBOWMCTBA BEUIECTB B
X0Jle Jle- MOHCTPAIMOHHOTO U
71a00paTOPHOTO  DKCIIEPHMEHTA.

Cobnronath TEXHUKY
0€30I1aCHOCTH. Oxka3bIBaTh
MIEPBYIO [TOMOII[b npu

OTpaBJICHUAX, OXKOraX U TpaBMax,
CBSI3aHHBIX C pEaKTUBAaMH U
7a00paTOPHBIM  000PYIOBAHUEM.
OnpenensTh  NPUHAIICIKHOCTh
BCIIECTB K  ONPEACICHHOMY

KJ1accy COECIUHEHMH.
ConocraBisaTh CBOICTBa
pa30aBIeHHOM u
KOHIIEHTPUPOBAHHOU CEepHOM

KHUCJIOTHI. 3alliChIBaTh YPaBHEHUS
peakuuii B 3JEKTPOHHO- HOHHOM
BHje. Pacrio3HaBaTh OIBITHBIM

MyTeM pacTBOpHI KHCJIOT,
CyJIbpUabI, CYJIb(UTHI,
cynbdarsl. Hcnonp3oBaTh
pUOOpETECHHBIE 3HAHUA u
YMEHUS B MIPAKTHYECKON

JEATEILHOCTH  HITOBCEIHEBHOM
JKM3HA C IENbl0 0Ee30I1acHOro
oOpaiieHusi ¢ BeUIECTBAMH U
MaTepHalaMi ¥ DKOJIOTHYCCKU

36




IPaMOTHOTO MTOBEJICHUS B
OKpy>Karoleu cpeae. Boraucisath
0 XHMMHUYECKHUM YPaBHEHUSIM
Maccy, OO0BeM U KOJIUYECTBO
BELIECTBA OJHOIO M3 MPOAYKTOB
peakuuu IO Macce HUCXOAHOIo
BELIECTBA, 00BeMy WIH
KOJIUYECTBY BELIECTBA,
COJIEpIKaIIEeTo OIpEeICICHHYIO
nonto  npumeced.  ['oToBUTH
KOMIIBIOTCPHBLIC NPE3CHTALUN I10
TeMe

23

OOm1ast XxapakTepuCTUKA
XUMHUUYECKHX IeMEHTOB VA-
rpynmnsl. A30t, hocdop u ux
COEJIMHEHUS

XapakTepru3oBaTh JEMEHThl VA-
rpynmsl  (MOATPYNIBI a30Ta) Ha
OCHOBE WX  TIOJIOKEHUS B
NEpUOJIMYECKO  cucremMe U
0COOEHHOCTEH  CTpOEHHs  HX
aTOMOB. OOBSICHSTD
3aKOHOMEPHOCTHU WU3MCHEHUS
CBOMCTB 3JIEMEHTOB VATrpymsbl.
XapakTepu3oBaTb  aJUIOTPOIHIO
dbochopa Kak OJHY W3 TPUYHH
MHOT000pa3ust BE- IIECTB.
OnuceIBaTh CBOMCTBA BEIIECTB B
X0Jle  JEMOHCTPAIlMOHHOTO U
71ab0paTOPHOTO  SKCIIEPUMEHTOB.

Cobaronars TEXHHUKY
0€30IaCHOCTH. Oxa3bIBaTh
MEPBYIO [MOMOILb npu

OTpAaBJICHUAX, OXKOr'aX U TpaBMax,
CBA3AHHBIX C PCAKTHBAMU U

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6
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Ja00paTOPHBIM  000PYIOBAHUEM.
YcTaHaBIMBaTh MPHHAIICKHOCTD
BEIIECTB K  ONPEACICHHOMY

KJ1acCy COECIUHEHUH.
ComnocraBnsaTh CBOICTBa
pa30aBIeHHOM u
KOHLICHTPUPOBAHHOU a30THOM

KUCIOTH. COCTaBNIATh YpaBHEHUS
CTYNEeHYaTOl JUCCOIMAalUU Ha
npuMepe MOJIEKYJIbl (pochopHOU
KHCJIOTHI. 3alTUCHIBATh YPaBHEHUS
peakuuid B 3JEKTPOHHO- MOHHOM
Buzie. Pacro3HaBaTh OIBITHBIM

MyTEM aMMHMaK, pacTBOPHI
KHCIIOT, HHUTpar- u ¢ocdar-
WOHBI, WOH aAMMOHHUSL.
Hcnonk3oBaTh  mpUOOpETECHHBIC
3HAHUSA u YMEHHUS B

MPaKTUYECKON JIESITEIbHOCTH |
MMOBCEJHEBHOM JXKU3HU C IIECIbIO
O6e3omacHoro  oOpameHust ¢
BEIIECTBAMH M MarepuajgamMu H
JKOJIOTHYCCKHU IPaMOTHOTO
MOBEJACHUSI B  OKpYyKarouieu
cpeae. BpuucisaTh  MaccoByro
JIOJTIO PACTBOPCHHOTO BEILIECTBA B
pacTBope. ITons30BaThCA
uHpopmaruein nu3 JIPYTUX
HCTOYHUKOB i1  IOATOTOBKHU
KpaTKux cooOmieHuii. ['oToBUTH
KOMITbIOTEPHBIE TMPE3CHTALUH 10
TeMeE
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24

OO0m1as xapakTepucTuka
XUMUYECKHX A1eMeHTOB [V A-
rpynnbl. YTiaepoa U KpEMHUM U
UX COeIMHEHUS

XapakTepuszoBaTh AJIEMEHTHI
I[VA-rpynmnst (moarpytbI
yriaepoga) Ha  OCHOBE — HX
MOJIOKEHUS B  MEPHOJUYECKON

CUCTEMC 151 ocoOeHHOCTEH
CTPOCHUA UX aTOMOB. OOBICHATH
3aKOHOMCPHOCTHU N3MCHCHHUA

CBOMCTB 351eMeHTOB [V A-rpynmnsl.
XapakTepu3oBaTh  AJUIOTPOIHIO
yriaepoga Kak OJHY W3 IPUYUH
MHOT000pa3us BE- IECTB.
OnuceiBaTh CBOMCTBAa BEIIECTB B
X0J€ Je- MOHCTPAalMOHHOTO U
71a00paTOPHOTO  KCIEPHMEHTA.
CoOmronath TEXHUKY
0€30I1aCHOCTH. ConocraBisaTh
CBOMCTBA OKCHJIOB yTriepoaa |
KPEMHHUS, OOBSCHITh NMPUUUHY HX
pasznuuusa. YCTaHaBIMBaThb IO

XUMUYECKON dbopmyiie
MPUHAIICIKHOCTD BCIIICCTB K
OnpeIeICHHOMY KJ1accy
COEMHEHHUI. Jloxa3bpIBaTh

KHUCJIOTHBIM ~ XapakTep BBICHIMX
OKCHJIOB yIjepoJa M KPEMHHS.
3anuchiBaTh YPaBHEHUS pPEaKIMil
B JJIEKTPOHHOMOHHOM  BUJE.
OcyiecTBiATh

B3aMMOIIPEBpAICHUs] KapOOHATOB
" T'HJIPOKapOOHATOB.
PacriozHaBaTh OIBITHBIM IyTEM
VIJCKUCIBIA  ra3, KapOOHaT- H

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6
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CHUJIUKAT-HOHBI. Hcnonp3oBarh
MIPHOOPETECHHBIC 3HAHUS u
YMEHHS B MPAKTUIECKOM
NEATENPHOCTH M IIOBCEIHEBHOM
KU3HU C IIeNIbl0 0€30I1acHOro
oOpalieHuss C BEIIECTBAMH U
MaTepuajlaMi U IKOJIOTHYCCKU
FpaMOTHOFO IIOBCACHUA B
OKpY’KarollleH cpeze

Hroro no pazgeny 24
Pa3nen 3. MeTa/uibl M X COeIMHEHUS
3.1 OO0mIre cBOMCTBA METAIIOB 4 XapaktepuszoBath MeTauibl Ha | bubmmortexa [JOK

OCHOBE  HX  TIIOJIOXKEHUS B
NEpUOJIMYECKOll  cucreMe U
0COOEHHOCTEM  CTpOeHHs  MX
aTOMOB. OOBsACHATD
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB METAJUIOB 110 MEPUOLY U
B Arpynmax. Hccenenosars
CBOMCTBA M3yYaeMBbIX BEIECTB.
OOBSICHATD 3aBUCHUMOCTh
(¢u3NYECKUX CBOMICTB METAJJIOB
OT BUJA XUMHUYECKOW CBS3H
Mexay ux atoMamu. HabGmromats

u OIIMCHIBATH XUMHYECKHE
peakiuu c ITOMOIIBIO
€CTECTBEHHOI'O0 S3bIKa M SA3bIKa
XUMHH. HaOmronmats

ACMOHCTPUPYCMEIC u caMo-
CTOATCIIBHO IMPOBOAMMBIC OIBITHI.

https://m.edsoo.ru/7f41a63
6
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OnuceiBaTh CBOMCTBA M3y4aeMBbIX
BEIIECTB HAa OCHOBE HAOJIOIECHUN

3a ux MIpEBPAICHUSIMHU.
Jloka3bpIBaTh aM(dOTEpHBIH
Xapakrep OKCHJIOB u

TUIPOKCUIOB  aJIOMUHUS U
kene3a. CpaBHUBaTh OTHOLICHHE
M3y4aeMbIX METAJIJIOB U OKCHJIOB
METAJUIOB K BOJE.

Baxxaeiinme MeTauibl U UX
COEIUHEHUS

3.2

16

CpaBHHBaTh OTHOILIEHUE
THAPOKCHJIOB HATpUs u
QTIOMUHUS K PaCTBOPAM KHCJIOT H
IEJI0YEH. Pacnosznasath

OMBITHBIM TYTEM THIPOK-CHUI-
HoHbI, WOHEI Fe2+ m Fe3+
CoOmronath TEXHUKY
0€30macHOCTH, HPaBUIBHO
oOpamaTeCsi €  XHUMHYECKOU
nocynoi M J1abopaToOpHBIM
000pyI0BaHUEM. 3anuceiBaTh
YpaBHEHUS peakuuii B
AIEKTPOHHO-UOHHOM BHUJIC.
O6o0mare 3HaHWUA MW JI€JaTh
BBIBOIBI O  3aKOHOMEPHOCTSX
W3MEHEHUN CBOICTB METAJIOB B
nepuoaax u rpymnmnax.
IIporno3uposars CBOMCTBA
HEU3YUYEHHBIX 3JIEMEHTOB M UX
COEMHEHHUI HA OCHOBE 3HAHHM O
MEPUOIUYECKOM 3aKOHE.

bubmnoreka LIOK
https://m.edsoo.ru/7f41a63
6

Hroro no pazgeny

20
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Pa3znea 4. Xumus U oKpyKammas cpeia

Hcnonp3oBaTh  mpuUOOpETCHHBIC
3HAHUA u YMEHHUS B
NPAaKTUYECKON JAEATeNbHOCTH U
MOBCEJTHEBHON KHM3HH C IEIIBIO
O6e3omacHOro  oOpamieHust ¢
BEIIECTBAMH M MaTepuajliaMd H
HKOJIOTHUECKU rpaMOTHOTO
MHOBEICHUS B OKpYKaroleun
cpene. Brruuciars o
BemectBa 1 MaTepuaiisl B XUMHUYECKHM YpaBHEHHSIM Maccy,
KHU3HU YeJIOBEeKa 00BEM WIJIM KOJIMYECTBO BELIECTBA
OJTHOTO M3 TMPOJIYKTOB pPEAKIHU
M0 Macce HMCXOJHOTO BEIeCTBa,
00BEMY WIH KOJIMYECTBY
BEIIIECTBA, coJIepKallero
OIPEICICHHYIO JIOJII0 TPUMECEH.
[Tonp3oBatbess MHPOpPMaLue u3
JIpyTUX HCTOYHUKOB ISt
MOJITOTOBKH KpaTKuX
COOOIICHUH.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6

4.1

Hroro no pazgeny 3

bu6mmoreka [IOK
PesepBHOE Bpems 2 https://m.edsoo.ru/7f41a63
6

OBIIEE KOJIMYECTBO YACOB 66 7
I10 ITIPOTPAMME 4
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IHOYPOYHOE IINTIAHUPOBAHHUE

8 KUIACC
Ne ni/m Tema ypoxka
1 [Ipenmer xumuun. Ponp XuMuu B )KU3HU Y€JIOBEKA. Te€lla U BEMIECTBA
2 [TonsiTue 0 MeTO/IaX MO3HAHUS B XUMUU
3 [Tpaktrueckas padota Ne 1 «IIpaBuiia paboThl B 1a0OpaTOpuu ¥ MpUEMBI 0OpaIieHus! ¢ JJa0OPATOPHBIM 000PYAOBAHUEM)
4 UYuctele BemecTBa U cMecu. CriocoObl pa3eneHus: cMmecei
5 [TpakTuueckas pabota Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYMCTKH MOBAPEHHOMN COJIH)»
6 ATOMBI U MOJIEKYJIBI
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMUUYECKUX 3JIEMEHTOB
8 [IpocTeie u Cl10KHBIE BEUIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YYEHHUE
10 3aKOH MMOCTOSIHCTBA COCTaBa BelecTB. XUMUdeckas popmyina. BaleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB
11 OtHocuTtenbHas atToMHast Macca. OTHOCUTEIbHAS MOJICKYJISIpHAs Macca
12 MaccoBast 1oJIsI XUMHYECKOTr'0 DJIEMEHTA B COEINHEHNH
13 KomnuectBo BemectBa. Mosb. Mossipaast Mmacca
14 Pu3znuecKkre U XUMUYECKHE SIBICHUS. XUMUYECKas peakims
15 [Ipu3Haky U ycrnoBus MPOTEKAHUS XUMUYECKUX PEAKIUN
16 3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE YPAaBHEHUS
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Brranciaenus KOJIMYCCTBA, MaCChl BCUICCTBA 110 YPABHCHUAM XUMHYCCKUX peaKuHﬁ

18 Knaccudukanus XuMHUYeCKUX peakluil (COeAMHEHUS, PA3I0KEeHHs, 3aMEIICHHs, 0OMEHa)

19 M. B. JlomoHOCOB — yuéHbI-3HIMKIONEANCT. OO000IIeHNe U cHcTeMaTU3allvs 3HaHU |

20 KonTponbaas padota Nel mo Teme «BerecTBa 1 XUMHUECKUAE PEAKITHID)

21 Bosayx — cmechk ra3zoB. CocrtaB Bo3ayxa. Kuciaopoa — sneMeHT u mpoctoe BemiectBo. O30H

22 duznyeckre 1 XUMUYECKHE CBOMCTBA KUCI0poaa (peakiinu OKUCIIeHus, ropenue). [lorsTrue 00 okcuaax

23 Crioco0bl MoTydeHus: KUCI0po/ia B Ta0OpaTOPUU U MPOMBITIIEHHOCTH. [IpruMenenue kucnopoaa

24 TemnnoBoit 3¢ ekt XUMHUUECKOM peakiyu, MOHATHE O TEPMOXUMHUYECKOM YpaBHEHUH, 9K30- M SHIOTEPMHUECKUX PEAKLIUAX
25 [IpaxTuyeckas padora Ne 3 o Teme «llomydenue u coOupanue KUCIOPOAa, U3yUYEHHE €ro CBOHCTBY»

26 Bonopoa — snemeHT u npocroe BemecTBo. Haxoxaenue B npupojae

27 du3nYecKre 1 XMMUYECKUE CBOMCTBA Bojiopoia. [I[pumenenue Bogopoaa

28 [lonsiTHE O KMCIOTAX U COJAX

29 CrniocoOblI 1mosryueHust BOAOPO/1a B J1abOpaTopuu

30 [IpaxTnueckas padorta Ne 4 o reme «llomyuenue u cobupanue Bogopo/ia, U3yUYEHUE ETO CBONCTBY

31 Mossipabiii 00bEM Ta30B. 3aK0OH ABOTaIPO

32 Boruncnenus 06bEMa, KOIMUYEcTBa BEIIECTBA r'a3a 10 €ro U3BECTHOMY KOJIMYECTBY BELIECTBA UITU 00bEMY
33 Brruucnenus 06bEMOB ra3oB M0 ypaBHEHHIO PEAKIIMU HA OCHOBE 3aKOHA 0OBbEMHBIX OTHOIIECHUI ra3oB

34 Konrponsnas padora Ne2 o treme «KonuuecTBEHHbIE OTHOILIEHUS B XMMUI

35 dusnueckre 1 XUMHUIECKHE CBOMCTBA BOJIbI

36 CoctaB ocHoBanwuil. [lonsTHe 006 HHIUKAaTOpaX

37 Bopa kak pactBoputens. HacblleHHbIe 1 HEHACHIIIIEHHBIE pacTBOPHI. MaccoBasi 10J1 BELIECTBA B paCTBOpE
38 ITpakTuyeckas padora Ne 5 o Teme «IIpurotoBienue pacTBOpOB C ONpeAeaEéHHON MacCOBOI 10JIei pacTBOPEHHOTO BEILIECTBA»
39 Konrponsnas padora Ne3 o teme «Kucnopon. Bogoposa. Boxay

40 Oxkcunpl: coctaB, Ki1accuuKaIs, HOMEHKIATypa

41 [Tonyuenne u XUMHUYECKHE CBOMCTBA KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB

42 OcHoBaHus: cOCTaB, Kilaccu(pUKalrs, HOMEHKIIATypa
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[TonydyeHue nu XuMHUYECKHE CBOMCTBA OCHOBaHUM

44 Kucnotsr: coctas, kinaccuduxaiiysi, HOMEHKIATypa

45 [TonydyeHue 1 XuMHUUYECKUE CBOMCTBA KUCIIOT

46 Conu (cpeqHue): HOMEHKIATYpa, CIOCOOBI TIOTYUYSHUS, XHMUIECKIE CBOHCTBA

47 [IpakTuueckas padora Ne 6. Pemenue skcriepuMeHTaIbHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACChl HEOPIraHUYECKUX COEAMHEHUI»
48 ['eneTnueckas cBsI3b MEXKIY KJIAaCCAMU HEOPTAHMYECKUX COCTUHEHUHN

49 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHuil

50 KonTponbaas pabota Ne4 mo Teme "OCHOBHBIE KIacChl HEOPTaHUYECKUX COCTMHEHUI"

51 [TepBbIe MOMBITKY KIACCHPHUKAITUN XUMUIECKUX AIEeMEHTOB. [[OHATHE O TPYyMITax CXOMHBIX AJIEMEHTOB

52 [Iepnonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux ainemeHToB Jl. . Menneneesa

53 [Tepuospl, rpyniibl, HOATPYIIIBI

54 Crpoenue atomoB. CocTaB aTOMHBIX s1ep. M30Tomb!

55 Ctpoenue 3J1eKTpOHHBIX 000J04eK aTOMOB 31emMeHToB [leproanueckoit cuctemsl J. . MenaeneeBa

56 XapakTepUCTHKa XUMUYECKOT0 3JIEMEHTA 110 €ro noJiokeHuto B [lepuoanueckoii cucreme /. 1. Menneneesa
57 3nauenue [lepuonnyeckoro 3akoHa Jisi pa3BUTHA HayKu U nnpakTtuku. JI. 1. MeHnneneeB — y4€HbIil, earor u rpaxJ1aHuH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB XUMUYECKHUX HJIEMEHTOB

59 HNonHas xumuueckas cBsi3b

60 KoBaneHTHas nossspHasi XUMHUYECKas CBA3b

61 KoBasieHTHas1 HEMOIsIpHAs XUMHUYECKas CBS3b

62 CreneHb OKUCIEHUSA

63 OKHCIIUTENBEHO-BOCCTAHOBUTEINIBHBIE PEAKLIUN

64 OkuCIUTENU U BOCCTAHOBUTENIN

65 KonTponbaas padota N5 mo teme «CtpoeHue atoma. XUMHUYECKasE CBS3b

66 PesepBubIil ypok. O60011IeHIE U CCTEeMaTH3alusl 3HAHUN

67 PesepBubIil ypok. O6001IeHIE ¥ cCCTeMaTH3alHsl 3HAHUN

68 PeszepBHbIil ypok. O6001ICHHE M CCTeMaTH3alHsl 3HAHUT
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9 KUIIACC

Ne i/m Tema ypoka
1 [lepunonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux snemenToB J[. . Menneneesa
2 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB XUMUYECKUX IIEMEHTOB IIEPBBIX TPEX NEPUOIOB
3 Knaccugukarus 1 HOMEHKIaTypa HEOPraHUYECKHUX BEIECTB
4 Buzbl xumudeckoi CBA3HM U TUIIBI KPUCTAIIIMYECKUX PEIETOK
5 Kontponbnas pabota Nel o teme «IloBTOpeHue u yriybieHrne 3HaHUI OCHOBHBIX pa3/IesioB Kypca 8 Kiiaccay
6 Knaccudukanus XuMHUYECKUX peakiuii O pa3IMYHbIM ITPHU3HAKAM
7 [TonsiTve 0 ckOpOCTH XMMHUYECKOH peakuuu. IIoHATHE 0 TOMOT€HHBIX U T€TEPOreHHbIX PEaKLUAX
2 [TonsiTve 0 XUMUYECKOM paBHOBECUU. DAKTOPBI, BIUSIONINE HA CKOPOCTh XUMUYECKOW PEAKIIUH U MTOJIO)KEHUE XUMHUECKOTO
paBHOBECHS
9 OKHCIUTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH
10 Teopus sneKkTpoUTHUECKON quccorranui. CUIbHBIC B CITa0bIe AJICKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peaKIUil
12 XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUN B CBETE IPEACTABICHUIN 00 IEKTPOIUTUYECKON TUCCOLUAIINN
13 XVMHYECKUE CBOWCTBA COJIEH B CBETE MPEACTABICHUH 00 3JEKTPOIUTUYECKON TUCCOLNAIUN
14 [TonsTe o rumponnse conen
15 O00011eHre U cUcTeMaTU3alus 3HAHUI
16 [Tpaktuyeckas pabora Ne 1. «Perienue skcriepuMeHTAIbHBIX 331a9»
17 Konrtpomnbnas padora Ne2 mo teme «NeKTPOIUTHYECKAs JUCCOIMAIU. XUMHUUECKUE PEaKIH B PACTBOPAX»
18 OO0m1as xapakTepucTHKa raJoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJIopa
19 XnopoBogopoa. ComnsiHasi KUCIIOTa, XUMAYECKUE CBOMCTBA, MTOTYyUYECHUE, IPUMEHEHUE
20 [Tpaxtrueckas padota Ne 2 o reme «IloydeHune ConssHON KUCIOTHI, U3YUEHUE €€ CBOMCTBY
21 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKLIUH, €CIIM OJTUH U3 PEareHTOB J1aH B U30bITKE
22 OO01mas xapakTepucTuKa 371eMeHTOB VIA-rpymisl
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AnnorponHbie MoauUKaIMU cepbl. HaxoxaeHue cepbl U € CoOeIMHEHUH B IPUPOJIe. XUMUYECKHUE CBOWCTBA CEPhI

24 CepoBoaopoi, cTpoeHue, Gpu3ndecKrue 1 XuMUYecKie CBOMCTBA

25 Oxcunsl cepbl. CepHas KHCIOTa, (U3MYECKHUE U XUMUYECKUE CBOWCTBA, IPUMEHEHUE

26 XHUMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE IPOMBIIIJIEHHOTI'O CIIOC00A MOJIyYE€HUSI CEPHOM KUCIOThL. XMMUYECKOE 3arpsi3HEHHUE
OKPYKAIOIIEH Cpeibl COETUHEHUSIMU CEPbI

27 OO61as xapakTepuCcTHKa 3J1eMEHTOB VA-Tpynnbl. A30T, paclipoCTpaHEHHE B IPUPOJie, PU3NYECKUE U XUMUYECKHE CBONCTBA

28 AMMUaK, ero (pu3nyecKrue 1 XMMUYEeCKUEe CBOMCTBA, MOJTyYeHUE U IPUMEHEHHE

29 [TpakTiueckas pabota Ne 3 mo teme «llomyuenne aMmmuaka, M3y4eHHe €ro CBOMCTBY

30 A30THas KUCIIOTa, € Pu3nuecKkre U XMMUYECKHUe CBOMCTBA

31 Hcrnonp3oBaHre HUTPATOB M COJICH aMMOHUS B KaU€CTBE MUHEPAIBHBIX YA00OpeHUH. XUMUYECKOE 3arpsI3HEHUE OKPY KAIOIIeH
CpeJlbl COETMHEHUSIMU a30Ta

32 ®docdop. Oxcua pochopa (V) u pochopnas kucnora, puznueckre 1 XUMUYECKHE CBOMCTBA, IMTOJTyUYEHUE

33 HcnonszoBanue ¢pocdaroB B KaueCTBE MUHEPAIBbHBIX yA00peHui. 3arps3HeHne IpupoIHoi cpeabl pocharamu

34 Yrnepon, pacnpocTpaHeHue B pupoje, pu3ndeckne U XMMHUIECKHUe CBOMCTBA

35 Oxcupel yraeponaa, ux pusndeckne U XUMHYECKHE CBOMCTBA. DKOJOTHYECKHE MTPOOJIeMBI, CBsI3aHHBIC ¢ OKCHIOM yriiepoaa (IV)

36 VYroabHas KucioTa u €€ coiau

37 [TpakTrueckas padota Ne 4 o treme "llomydyenue yriekucioro raza. KauectBennas peakuusi Ha kapOoHaT-HOH"

38 [TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COSTUHEHHIX yriepoaa

39 Kpemnuii u ero coenunenust

40 [TpakTudeckast paborta Ne 5. Perenne skcriepiMeHTATBHBIX 3a1a4 10 TeMe « BakHel e HeMeTaTbl U UX COCTUHEHUS)

41 Kontponbhas pabota Ne3 o teme «BaxHeiine HeMeTauIbl U UX COEAMHEHUS»

47 OO61mas xapakTepucTHKa XUMUYECKMX JIEMEHTOB — METaJUIOB. MeTayuinyeckas CBsA3b U METaJTHYecKasi KpucTaiinyeckas
pemérka. PU3nUecKue CBOMCTBA METAJIOB

43 XUMHYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMUYECKUHN Psii HAPSXKEHU METAJIIOB

44 O6urme ciocoObl momyueHus MeTayuioB. CriiaBbl. BeraucieHus o ypaBHeHUSAM XUMUYECKUX PEaKIIHid, €CITU OJWH U3 pearcHTOB
COJIEP’KUT IIPUMECHU

45 [ToHsTHE O KOPPO3UU METAIIIIOB
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[llenounbie MeTaJIIbI

47 OKcubpl ¥ TUIPOKCHUIBI HATPHS U Kalust

48 [[{erouHO3eMeNnbHBIE METAIUIBI — KAJIbIUN U MarHui

49 Baxneiiine coequHEHUS KaJIbIUI

50 O0600611eHre U cucTeMaTu3alus 3HaHui

51 JKécTtkocTh BOMIBI M CTIOCOOBI €€ yCTPaHEHHS

52 [TpakTudeckas pabota Ne 6 o reme "YKECTKOCTH BOJBI U METO/IbI €€ yCTpaHeHHs"

53 AnmoMUHUN

54 AmpoTepHbIe CBOICTBA OKCHA U THIAPOKCHIA

55 Keneso

56 Oxkcuapl, Tuaporcuasl u con xenesa (I1) u xenesza (111)

57 O00011IeHNE U CUCTEMATH3aIIUs 3HAHUH

58 [Ipaktudeckas padora Ne 7. PemeHune skciepuMeHTABHBIX 33724 10 TeMe «BakHelIne MeTasibl U UX COSAMHECHUSDY

59 Brruncnenust mo ypaBHEHUSIM XUMHUECKUX PEAKIIMM, €CITU OJIUH U3 PEareHTOB JIaH B U30BITKE WM COACPKUT MTPUMECH.
Brruncnenust MaccoBo# 10U BBIXOa MPOAYKTA PEAKIIUN

60 O0001IeHre U cUCTEMaTU3aUs 3HAHUI

61 KoHnTtponbHas padota Ne4 o Teme «BakHeHITne METaUTBI M KX COSTMHCHUS

62 BemectBa 1 maTepuainbl B HOBCEAHEBHOM )KM3HU YEJIOBEKA

63 XHMHYECKOE 3arpsi3HEHUE OKPY KaIOILEH Cpe/ibl

64 Posib xMHM B pelIeHnn IKOJIOTUYECKUX MTPOoOIeM

65 PesepBHbIif ypok. O000IIEHHE 1 CUCTeMaTH3aIUs 3HAHHUH.

66 PesepBHbIii ypok. O6001IeHNE U ccTeMaTu3alus 3HaHU|

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME: 66
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