AjanTHupoBaHHas padouas mporpamMma
«XUMHA»
A5t o0yuaromuxcst 8,9 KaccoB
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[lpumepHasi pabouasi TporpaMma 1O XUMHUUA [ OOydaroluxcs C
OrpaHUUYeHHBIMU BO3MO>KHOCTSIMU 3/I0POBbsi Ha YpPOBHE OCHOBHOTO OOIL[eTo
oOpa3oBaHMsi TOATOTOB/eHa Ha OCHOBe ®ezepasbHOrO TOCYZAPCTBEHHOTO
oOpa3oBaTe/lbHOTO  CTaHJapTa OCHOBHOTO o0ijero obpa3oBanust (I[Tpuka3s
MunrnpocBeiienuss  Poccur ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepctBoM toctuliuu Poccurickont ®epepanyu 05.07.2021 1., per. HoMep
64101), afanTUPOBAaHHOW OCHOBHOU 0Opa3oBaTe/lbHON MpPOrpamMMbl OCHOBHOTO
obriero obpa3oBaHusi, paboueli TporpamMmbl OCHOBHOTO 00I1iero oOGpa3oBaHUs
«XWMHUMU», TIPOTPAaMMbl BOCIUTAHUS, C YYETOM paclipefieJieHHbIX [0 KJjaccam
TIPOBepsieMbIX TPeOOBAHMM K pe3y/ibTaTaM OCBOEHMS aZlalITUPOBAHHOW OCHOBHOM
oOpa3oBaTe/ibHOM MTPOrpaMMbl OCHOBHOT'O 0011[ero 00pa3oBaHusl.

CornacHo CBOeMy Ha3HaueHHWIO TpUMepHasi pabouas TporpaMma SiBsIeTCs
OPUEHTUPOM /[ijii COCTaB/ieHUs] pabouMX aBTOPCKUX TIpOrpamMM: OHa [JaéT
npe/icTaB/ieHue O 1ie/isiX 00ydeHusi, BOCIIUTaHUs U pa3BUTUs oOydaroiuxcs OB3
cpeAcTBaMH  yueOHOro TmipeiMera «XWMUs»; YCTaHaBAMBaeT 00s3aTe/lbHOe
TpeIMETHOe CO/iep’KaHue, TMpeJyCMaTpyBaeT paclipe/ie/ieHre ero o Kjaccam |
CTPYKTYPUDOBaHWe ero Mo pa3jejaM W TeMaM Kypca; [JaéT MpUMepHoe
pacripefiesieHe y4yeOHBIX UacOB II0 TeMaTWUYeCKUM pasjenaMm Kypca U
peKkoMeHZyeMyt0 (TIPUMEpPHYI0) MOC/Ae[0BaTeIbHOCTh UX M3y4YeHUs C YUETOM
MeXMpeJMEeTHbIX W BHYTPUIIPEJIMETHBIX CBsi3ei, JOrMKKA yueOHOro ripoliecca,
BO3pPaCTHBIX U TICUXOJIOTUYECKUX ocoOeHHOcTed oOyuatonuxcsi ¢ OB3;
oripeie/isieT BO3MOXXHOCTH TIpe/iMeTa [ijisi peajiu3aliy TpeboBaHuil K pe3y/bTaTam
OCBOEHMSI a/IalITUPOBAHHOM OCHOBHOI 00pa3oBaTe/IbHOM MpOrpaMMbl OCHOBHOTO
ob1riero  00pa3oBaHWS OOYYAIOIMXCS C 3a7epP>KKOM TICUXAYECKOTO pa3BUTHS,
TpeOOBaHUI1 K pe3ysbTaraM 00yueHusi reorpaduu, a TakKe OCHOBHBIX BHUIOB
JesiTeTbHOCTU 00yUaroIuxcsl.

HopmatyrBHbIe MpaBoOBbIe IOKyMeHThI, HA OCHOBaHUU KOTOPBIX pa3paboTaHa
pabouasi mporpamma:

- denepanbHBIA  TOCYAAPCTBEHHBIA OOpa3oBaTesnbHbii  cTaHgapt OO0,
yTBepxJeHHbIN [Iprkazom Munnpocseienns Poccun ot 31.05.2021 r. Ne 287;

- [Tpumepnas AOII OO0

- OcHoBHast oOpa3oBaTe/ibHasi IIporpaMMa OCHOBHOT'O 001ijero 06pa3oBaHUs
MAOQY Jluuen Ne 185;

- ®efepabHBIN MepedyeHb YueOHUKOB, peKOMEeHA0BAaHHBIX (ZOMyIleHHbIX) K
WCTI0/Th30BaHHI0 B 06pa3oBaTe/IbHOM TIpoIiecce B 00pa3oBaTebHBIX YUPeKAeHUsIX,
peaM3yromux o0pa3oBaTebHbIE TIPOrPaMMbI OOITIEro 0Opa30BaHUS ¥ UMEIOIHUX
rOCyZ,apCTBeHHYIO aKKpeJUTaL1IO;

- YueObnblii yiad MAQOY Jluneii Ne 185.

IlosicHUTe/1bHAA 3anuCcKa

OcobeHHocTy 00yueHHWss TI0 BapUAHTy aJANTUPOBAHHOW OCHOBHOM
obpa3oBare/ibHOM 0011]eT0 0Opa3oBaHus 7 BHA



OOyueHre MoKeT OBITH OpPraHH30BaHO II0 OCHOBHOM 00pa3oBaTe/bHOM
nporpaMme, TpH HeOOXOAWMMOCTH — B COOTBETCTBHH C WHAWBHUAYaJTbHBIM
yuebHbIM r1aHoM. ObyueHue N0 UHAVBU/yaIbHOMY YueOHOMY TIaHy B Tipefiesiax
OCBavBaeMbIX 0011je00pa30BaTe/IbHBIX TPOTPAMM OCYIIeCTB/ISIeTCS B TIOpsJKe,
YCTaHOBJIEHHOM  JIOKQJIbHBIMM  HOPMAaTUBHBIMH  aKTaMd  oOpa3oBaTebHOMN
opranuzaiu. OOyyeHre TIO TEpPBOMY BapHaHTy CBUJIETESBCTBYET O TOM, UTO
pebeHOK 00yuaeTcsi 110 o611iemy ¢ fieTbMu 6e3 OB3 yueGHOMY T1aHYy.

Ero ocobvie obGpa3oBartesibHble TIOTPeOHOCTH Y/IOBJIETBOPSIIOTCS B XO[Ie
BHeypouHOM paboTel. CyThb TOTpeOHOCTeM U, COOTBETCTBEHHO, HEOOXOAMMOTO
COTIPOBOX/leHHUsl, 0003HaueHa B COOTBETCTBYIOI[EM TIPUIOKeHHHU (pe/iepasbHOTO
cTaHjapta Jys fgeteii ¢ OB3 u ajanTupoBaHHOW 0Opa3oBaTenbHON TIpOrpamme.
KoHKpeTHOe cojep)kaHHe COIPOBOXK/EHHUSI yCTAHABIMBAETCS KOHCUIUYMOM
oOpa3oBaresibHOM OpraHu3alyu. [1CMXO0/I0TO-MeAUKO-Tieflarorudeckasi KOMHUCCHUS
o003HauaeT /UL OCHOBHbIE HarpaB/ieHHsl paboThl ¢ peOeHKOM.

OOyueHue TI0 BapuaHTy 7 BHUZA TIpejriosiaraet, 4ro oOyuarormiics ¢ 3I1P
noaydaeT oOpa3oBaHWe, TIOJTHOCTbIO  COOTBETCTBYIOIlee TI0  UTOTOBBIM
JOCTW)KEHUSIM K MOMEHTY 3aBepiiieHust 00yueHusi 00pa30BaHUIO0 00yUarouxcs, He
HMMEIOIUX OTPAHUUEHHH 110 BO3MOKHOCTSIM 3/I0POBbsI, B Te ’Ke CPOKU 00yUeHHsl.

OOyueHrve 1O BapuaHTy 7 BHJA TakKXke IpeAycMaTpyuBaeT, UTO
obyuatoruiicst ¢ 3I1P mosiyyaeT obpa3oBaHMe HaXO/sICh B Cpefie CBePCTHUKOB, He
MMEIOIUX OTPAHUUYEHU 110 BO3MOKHOCTSIM 3/10DPOBbSI.

OCHOBOM OLIeHKM TPOZBIKEHHSI pebeHKa B COIfMaNbHONW (PKHU3HEHHOM)
KOMTIETeHLIUU C/TY>KUT aHa/iu3 W3MeHeHUl ero ToBe/leHus] B TIOBCEJHEBHOM >KU3HU
— B IIKOJIE U /IOMa.

TpeboBaHusg K cCHelWaJbHBIM yuYeOHHMKaM, CIlelMa/JbHbBIM — pabouuMm
TeTPajisAM,  CrelUa/JbHbIM  JUJAKTAYeCKUM  MaTepuajaM,  CrieldaabHbIM
KOMITbIOTEPHBIM MHCTpyMeHTaM o0yueHus. Peamm3sariust AOIT gy obydaromumxcst
c 3IIP mpeagycMaTprBaeT WCIO/b30BaHKEe 0a30BBIX yUeOHUKOB [/l CBEPCTHUKOB
6e3 orpanuuenuii 3710poBbsi. C yueToM 0cobbix 06pa3oBaTe/bHBIX TOTPeOHOCTEM
obyuaroruxcs ¢ 3[TP MpUMeHSIFOTCS Criela/ibHbIe MPUIOXKEHUS M IUJaKTHUeCKHe
MaTepuaJbl (MpeumylieCTBEHHOE WCTI0JTb30BaHue HaTypa/bHOU u
WJUTFOCTPAaTUBHOM HarJIsiJHOCTH), paboure TeTpaju U Mp. Ha OyMakHbIX U (WJIH)
9/IEKTPOHHBIX ~ HOCUTeNsX, OoOecreunBarol[UX  peaju3alydilo  TIPOrpaMMbI
KOPPEKI[MOHHOW paboThI

ITpu pabore ¢ getbmu ¢ OB3 Takke TUTAHMPYIOTCS Pa3HOYpPOBHEBBHIE
3ajaHUsi  TI0  TeMaM,  HWHAWBUAYalbHBIA  TIOAXOJ,  WHAWBUIya/IbHOE
KOHCY/IbTUPOBaHKe 110 TeMaM, 110 KOTOPbIM YUaIlliiCs 3aTPYAHSIETCS.

Iesmm oOyueHrss XMWY TI0 a/]JalITUBHON TTPOTpPaMMe:

- OBJafieHUe KOMIIEKCOM MUHUMaJ/IbHbIX XMMUUeCKUX 3HAaHUW U yMeHUH,
HeoOXO[UMBIX [I7I1  TIOBCeJHEBHOW O KU3HM, Oyaymiedl mipodeccroHasbHON
nestenibHOCTH (KoTopasi He TpeOyeT 3HaHWM XWMWM, BBIXOZSIINAX 3a TIPe/eNbl
6a30Boro Kypca), pofio/keHusi 00yJeHus B Kiaccax 00pa30BaTe/IbHBIX LIKOJT;

- pa3BUTHeE JIOTUUYECKOTO MbIIIJIeHUs, POCTPAaHCTBEHHOT'0 BOOOpakeHus1 U
JPYTUX KaueCTB MbIIIIEHNS;

- (hopMupoBaHUe MpeiMeTHBIX OCHOBHBIX 0011eyueOHbIX YMeHU;



- CO37laHMe YCJIOBUH /IJIsi COLMAbHOM afianTaljiy 00yUaroluXcs;

HepoctaTroyHOCTh ~ BHMMaHWS,  TaMsATH, JIOTUUECKOTO  MBIILIeHUS,
MPOCTPAHCTBEHHOW ODUEHTUPOBKHM, ObICTpasi yTOMJIIEMOCTb OTpHULATeTbHO
BJIUSIIOT Ha YCBOEHWe XWUMUUECKUX TMOHSTUM, B CBS3U C 3TUM MPU PaCCMOTPEHUU
Kypca xumuu 8,9 Knacca ObUTM BHeCeHbl M3MeHeHUsi B 00beM TeopeTHYeCcKUX
cBefieHuid. HeKOTOpbIl MaTepras MporpaMmsl fiaeTcst 6e3 J0Ka3aTe/bCTB, TOMBKO B
BU/ie GOpPMYJI U aJITOPUTMOB M/IA 03HAKOMUTEJIBHO /17151 0030pHOT0 U3yueHusl.

CHu3uB 00BeM 3aroMHHaeMoW WHbOpMaIuM, AJjs ydaiuxcs 0osee
IIIMPOKO YTMOTPebJISIOTCS OTIOPHBIE CXeMbI, TTaMSTKU, alTOPUTMBI.
laHHasi mporpaMMa OTKOPPEeKTHMPOBaHa B HanpaB/IeHUU pasrpy3Ku Kypca
M0 COJlep>KaHWIo, T.e. TIpeArosiaraeTcs W3yuyeHWe MaTepuaja B HECKOJIBbKO
o0sieryeHHOM BapUaHTe, OJJHAKO He OIMyCKaeTCs HIKe rOCyJapCTBEHHOTO YPOBHS
o0si3aTenbHBIX TPeOOBaHNUM.

Temn u3yueHus: MaTeprana HeObICTPbIH. [l0CTaTOUHO MHOTO BpeMeHH
OTBOJWTCS Ha OTPabOTKy OCHOBHBIX YMEHUW W HAaBBIKOB, OTBeYarOIINX
o0si3aTe/IbHBIM TPeOOBaHKUSIM, Ha MIOBTOPEHUE, B TOM UHMC/ie KOPPEKIUI0 3HaHUI 3a
KypC MaTeMaTHKU TpeAbiAyIIuX kKiaaccoB. OTpaboTKa OCHOBHBIX YMeHUW U
HaBBIKOB OCYIIECTB/ISIETCS Ha OOJIBIIIOM UHC/Ie TIOCUIBHBIX yIpa)KHeHUH. 3aZiaHust
pa3HoobOpa3HbI o hopMe U CofiepKaHuio, BKIHOYATh B Ce0s1 UTPOBbIe MOMEHTHI.

@®opMHpOBaHWE BaKHEMIIMX YMEHUM W HaBBIKOB MPOUCXOJUT Ha (OHe
pPa3BUTUS TIPOJYKTHBHOMW YMCTBEHHOW JesTeNbHOCTH: OOyYaroIUICS YUUTCS
aHa/IM3UpOBaTh, 3aMeuaTh CyIleCTBeHHOe, MoiMeuaTh o0Iilee, fe/laTh HeC/0KHbIe
BBIBOJIbI U 0000IIeHUs], TIePeHOCUTh HeCJ0XHble TpHeMbl B HeCTaHJapTHbIE
cuTyaluy, o00yd4aeTcs JIOTUYeCKOMY MBIIIUIEHHIO, TIpUeMaM OpraHU3aljuu
MBIC/IUTE/TLHOM JlesITe/IbHOCTH.

ApantrpoBaHHasi pabouasi porpaMma «XUMUs» TIpeycMaTpyBaeT
middepeniuanyio obpa3oBaTesbHOTO MaTepuasa, TO eCcTb O0TOOpP MeTO/OB,
CpeAcTB, TIpDUEMOB, 3a/laHWl, yMpaXHEHWil, COOTBETCTBYIOLIUX YPOBHIO
ncuxou3nueckoro pa3BuTvsi 00ydaromMXcsi, Ha TpakTHKe 0becreunBaronx
yCBOeHHe UuMH 00pa30BaTe/NbHOTO MaTepuana. BbIPaKEHHOCTH, XapaKTepoM,
CTPYKTYPOU HapyIlleH!sI TICUXUYeCKOTO Pa3BUTHSI.

Ons  obecrieueHUsi CHUCTEMHOTO YCBOEHUS 3HAHUW 10 TIpeIMeTy
OCYLLIeCTBJISIETCSI:

- yCuieHre NMpakTUUeCKOW HarpaB/JeHHOCTU U3yuyaeMOro MaTepuana;

- BblJle/IeHUe CYLJHOCTHbIX MPU3HAKOB HM3yUYaeMbIX SIBJIEHUN;

- OTIOpa Ha YKU3HEHHbIN OTbIT pebeHKa;

- omopa Ha 0OBEKTHBHbIE BHYTPEHHUE CBSI3U B COZIEP>KaHUU H3ydaeMOTO
MaTepuasa B paMKax rpejmMera,

- cobmozeHre HeoOXOAMMOCTH U JOCTAaTOYHOCTU IIPU  OMpee/eHHuH
o0beMa K3yuaeMOro Marepuasa; - aKTUBU3al[usl T03HaBaTeJbHOU [1esTeIbHOCTH
00yuaroIuXcs;

- ¢opMHpOBaHHEe IIKOJIbHO-3HAUMMBIX (YHKI[UH, HEOOXOJUMBIX ISl
peliieHUs1 yueOHbIX 3asau. CojeprkaHue MporpaMMbl « XMMMs» HarpaB/ieHO Ha
OCBOeHMe  yyaluMucsi 0a30BbIX 3HaHUW W ¢opMupoBaHHe  0a30BbIX
KOMITETEHTHOCTEHM, UTO COOTBETCTBYeT OCHOBHOM 00Opa3oBaTe/ibHOM ITpOrpamMme



OCHOBHOTO 001iero obpa3oBanusi. OHa BK/IFOUaeT BCe TeMbl, TIPeJyCMOTpPeHHbIe
denepanbHBIM KOMIIOHEHTOM T'OCY/IapCTBEHHOro 00pa30BaTe/IbHOTO CTaHJapTa
OCHOBHOro 0011iero 00pa3oBaHMsI TI0 XUMMH. Kaxkmass u3 yueOHBIX TeM
OTHOCHTE/ILHO CaMOCTOsITe/IbHa, HO BCeé BMeCTe OHU (DOPMHUDPYIOT CUCTEMY 3HAHUM
00 oKpysKatoleli cpefie, BbISIBJIeHUS] IPUUUHHO-C/Ie[ICTBEHHBIX CBsi3el. Yualluecs
3HAKOMSATCS C pa3HooOpa3ueM CBOWCTB TIpeAMETOB, Yy HUX (HOpPMHUDPYIOTCS
TIPOCTPAHCTBEHHbIE TIPe/ICTaB/IeHHS. Ha ypokax XWMHH WCITO/Ib3YIOTCS
pa3HO00Opa3Hbie BU/IbI MPOAYKTHUBHOM /eATeTbHO
Pe3yibTaThl 00yuyeHUs1 XUMHH.

B HampaB/ieHHY JIMAYHOCTHOT'0 Pa3BUTHA:

JINUHOCTHBIE  pe3y/lbTaThl OCBOEHWs TIPOrpaMMbl  OCHOBHOTO  0OIIero
obOpa3oBaHusI JOCTUTAIOTCS B XOJle OOyUeHWs XUMHUU B €JUHCTBe ydeOHOH H
BOCTIMTaTeTbHOMW /IeATe/TbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUMCKUMHU
COLIMOKY/IbTYPHBIMA U AYXOBHO-HPAaBCTBEHHBIMM 1I€HHOCTSIMM, TIDUHSITHIMH B
o0illecTBe TMpaBWIaMH U HOPMaMH T[IOBeIeHHSI M CIIOCOOCTBYIOT TMpolieccam
CaMOTIO3HAHUSI, CAMOPAa3BUTHS U COLIMAM3ALIAN 00yUarOIIAXCSl.

JInuHOCTHBIE ~ pe3y/bTaTbl  OTPaXAIOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOZICTBOBAaTbCSI CHCTEMOM TIO3UTHBHBIX I[€HHOCTHBIX OpHEHTAlMd M
pacIIvpeHye OIbITa ZesiTe/IbHOCTA Ha ee OCHOBe, B TOM UMCJ/Ie B YaCTH:

1) maTpUOTHUUECKOTr0 BOCTIUTAHUS:

[[eHHOCTHOT'O0 OTHOILIeHUSI K 0TeUeCTBeHHOMY KYJ/IbTYpPHOMY, UCTOPUUYECKOMY U
HAayyHOMY Hac/e[iuio, TIOHUMaHWsS 3HaueHUsi XUMWUYeCKOM HayKd B >KU3HU
COBpeMeHHOr0 00IIecTBa, CIIOCOOHOCTH BJaZieTh AOCTOBepHOW HWH(opMalei o
Tepe/IOBBbIX JOCTIKEHUSIX M OTKPBITHUSIX MHDOBOM U OTeUeCTBeHHOW XUMUH,
3aMHTEPeCOBAHHOCTH B HayUHBIX 3HAHUSIX 00 yCTPOMCTBe MUpa U 00IIeCTBa;

2) TpaXk/IJaHCKOTO BOCTIUTAHUS:

Mpe/ICTaB/eHUss O COIMA/IbHBIX HOPMax U TIPaBWIAX MEX/IAYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOII[eCTBEHHO
Mojie3HoM,  yueOHO-MCC/IeIoBaTe/IbCKOW, TBOPUYECKOM U APYrUX  BUJAX
JesiTeTbHOCTH, TOTOBHOCTHM K Pa3HOOOpa3HOM COBMECTHOW JesTeTbHOCTU TIpU
BBITIOJTHEHWM y4YeOHBIX, T103HABATebHBIX 3aZlau, BBIMOTHEHUA XHUMHUECKUX
9KCTIePUMEHTOB, CO3/laHUU yueOHbIX TIPOEKTOB, CTpeM/IeHUsI K B3aMMOTIOHUMaHUIO
¥ B3auUMOIIOMOILI[M B TIpoljecce 3ToW YyueOHOUN [JesiTe/IbHOCTH, TOTOBHOCTU
OlleHHWBaThb CBOe TIOBeJeHWe U TIOCTYNIKM CBOWX TOBapuilell C TO3ULUU
HPaBCTBEHHBIX U TIPABOBBIX HOPM C YU€TOM OCO3HaHUSI TTOC/IeZICTBHM MMOCTYIIKOB;

3) 1IleHHOCTH Hay4YHOT'O TI03HAHUS:

MHPOBO033peHUYeCKUX TpPeZCTaB/IeHH O BeI[eCTBe W XUMHUECKOW peakivy,
COOTBETCTBYIOI[UX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKW U COCTaBJISIOLIUX
OCHOBY I TIOHMMaHUsI CYIITHOCTH Hay4YHOM KapTHHBI MHpa, MpeZCTaB/lIeHHN 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Ppa3BUTHS TPHUPOJBI, B3aWMOCBSI3SIX UeJIOBEKa C
TIPUPOTHOM Cpe/iol, O PO XMMHH B ITO3HAHWUHU 3TUX 3aKOHOMEPHOCTeH;

MO3HaBaTe/IbHBIX MOTHBOB, HAIllpaBJeHHBIX Ha MOJy4YeHHe HOBBIX 3HAHHM I10
XUMUHU, He0OX0IUMBIX 7151 00BbsICHeHUsT Ha0/TF0/JaeMBbIX TIPOLIECCOB U SIBJIEHUM;



Mo3HaBaTe/bHON, HH(POPMALIMOHHOW U UUTaTe/IbCKON KYJIbTYPhl, B TOM UHC/ie
HaBBIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMHU TeKCTaMH, CIIPABOUHOM
JIUTEpaTypol, [OCTYMHbIMA TEXHUUECKUMMU CpelCTBaMu UH(POPMALIMOHHBIX
TeXHOJIOTUI;

MHTepeca K OOy4YeHHIO UM TI03HaHUIO, JIFOOO3HATENbHOCTH, TOTOBHOCTH U
COoCOOHOCTM K caMoo0pa3oBaHHWIO, TIPOEKTHONW W UCC/Ie[0BaTelbCKON
JesiTeTlbHOCTU, K 0CO3HaHHOMY BBbIOODY HarlpaB/€eHHOCTH U YPOBHSI 0OydyeHUs B
JlaJIbHeuI1IeM;

4) opmMupOBaHUS KyJIbTYDPbI 310POBbSI:

OCO3HAaHUS 1|€EHHOCTU J>KWU3HM, OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY
3[JOPOBBIO, YCTAHOBKM Ha 3/0POBbIM 00pa3 ’KW3HH, OCO3HAHUS TOCTeCTBUN U
HeTpUATHS BPeJHBIX TIPUBbIUeK (YIIOTpeO/ieH sl aTKOT 01, HADKOTHUKOB, KypeHus),
He0OXOAMMOCTH  COO/FOJeHNsT TIpaBW/I  0e30macHOCTH IIpH  OOpalljeHuud  C
XUMHUUECKUMU BeIl[eCTBaMH B OBITY U pealbHOM >KWU3HU;

5) TPYZIOBOr'0 BOCITUTAHUS:

MHTepeca K MpakKTUUeCKOMY U3ydeHUI0 TTpogecCrid U TpyJa pa3IMuHOro poja,
yBaKeHWe K TPyAYy U pe3yabTaTaM TPYAOBOU [esTebHOCTH, B TOM UHC/e Ha
OCHOBE TIPUMEHEeHHs TIPeJIMETHBIX 3HAHWM II0 XWMHM, OCO3HAaHHOTO BbIOOpA
WH/IMBH/ya/IbHON TPaeKTOPHUH TMPO0/DKeHUsT 00pa30BaHUs C yUeTOM JIMYHOCTHBIX
WMHTEepPecoB U CrIoCOOHOCTU K XUMUH, 0011leCTBEHHBIX UHTEPECOB U MOTpebHOCTeH,
yCTIeITHoM npodecCroHaTbHOU AesITeTbHOCTH U Pa3BUTHS He0OXOAUMBIX YMEHUH,
TOTOBHOCTh alalITUPOBAThLCS B MPO(eCCUOHATBHOW Cpejie;

6) 5KO/I0rM4eCcKoro BOCIIUTaHUS:

9KOJIOTUYECKH 1[e/lecO00pPa3HOr0 OTHOLIEHUS K TIPUPOZie KaK HCTOUHHUKY
)KU3HU Ha 3emsie, OCHOBe ee CyIlleCTBOBAHUSI, IOHMMaHHWs LIEHHOCTH 3[J0POBOTO U
6e3omacHoro obpasa >KW3HU, OTBETCTBEHHOTO OTHOIIEHHsS K COOCTBEHHOMY
bU3MUeCKOMY U TICUXHYEeCKOMY 3/I0pPOBBIO, OCO3HAHUS I[eHHOCTH COO/rOZieHus
TipaBu/I 6e3011aCHOTO TIOBeJeHUs PY paboTe C BeIleCTBaMH, a TAK)Ke B CUTYalUsX,
yTrPOXKarolIKX 3I0POBBIO U )KU3HU JIIOJIEel;
7)pa3BuTHe JIOTUYECKOTO U KPUTHUUECKOTO MBbIIIIeHUs, Ky/JbTypa peuu,
CMOCOOHOCTM K  yYMCTBEHHOMY SKCIIepUMeHTy; ¢GopMUpOBaHHe KauecTBa
MBIIILJIEHYsI, HeOOXOAUMBIX /IS aJlalTallii B COBpPeMeHHOM WH(OPMallMOHHOM
o011lecTBe; pa3BUTHE UHTepeca K IpeMeTy.

CIoCOOHOCTU TIPUMEHSITh 3HaHUS, T0/iyuaeMble TIPU U3YUeHUM XUMUH, [JIs
pelleHusT 3aJjau, CBS3aHHBIX C OKpY)Karolled MNPUPOJHOM Cpe/loW, TOBBILLIEHUS
YPOBHSI ~ 9KOJIOTHYECKOW KYJIbTypbl, OCO3HaHUs T/700a/bHOTO  XapakTepa
9K0JIOTUYEeCKHUX TTPO0/IeM U TyTeld UX pellleHus TIOCPeICTBOM MeTO/J0B XUMUH;

9KOJIOTMYEeCKOTO  MBIIIeHUs,  YMeHUs  DYKOBOJICTBOBAaTbCSI UM B
MO3HaBaTe/bHOM, KOMMYHUKATUBHOM U COLIMATbHOM TIPaKTUKe.

MeTtarnpeqMeTHble pe3y/abTaThl. B coCTaBe MeTamnpeAMETHBIX pe3y/bTaTOB
BBIZIe/IIFOT 3HAUMMBbIe 711 (HOPMUPOBAHUS MUPOBO33peHHSs 00IIleHayUHbIe TOHSATHS
(3aKOH, Teopwusi, IPUHIIUII, TUMOTe3a, (PakT, CHCTeMa, MPOLECC, IKCIEePUMEHT U
JIpyroe), KOTOpble WCIO/Ib3YIOTCSI B eCTeCTBeHHO-HAyUHbIX YUeOHbIX TMpefiMeTax 1
TI03BOJISIFOT Ha OCHOBe 3HAHWU U3 3TUX TIpeAiMeTOB (POPMUPOBATH Mpe/iCTaB/IeHre O
1[eJIOCTHOM Hay4yHOM KapTHHe MWpa, U YHHUBepCa/ibHble ydeOHbIe [1eliCTBUS



(mo3HaBarenbHbIE, KOMMYHUKATUBHbBIE, PETyJ/ATHBHbIE), KOTOpble 00eCcTieurnBaroT
dbopMUpoBaHWe  TOTOBHOCTMU K  CAMOCTOSITe/ITbHOMY  IUJIAaHMDOBAaHUIO U
OCYIIIeCTB/IEHUIO yueOHOW  fieATeslbHOCTA. MeTarpeAMeTHble  pe3y/bTaThl
OCBOeHHSI o0Opa3oBaTeNbHOM TPOTPaMMbl TI0 XWUMWUA OTPa)KalOT OBJIaJieHUe
yYHUBePCa/IbHbIMHU TTI03HaBaTe/IbHbIMU JIEMCTBUSIMU, B TOM UUCJIE:

1) 6a30BbIe TOTUUECKHE JEHCTBUS:

yMeHHe WCI0b30BaTh TPUEeMbl JIOTUUECKOTO0 MBIIILIeHHUs TPU OCBOEHUU
3HaHWM: PACKPbIBaTh CMBIC/I XUMUUYECKUX TIOHSATHN (BBIZENSTh WX XapaKTepHbIe
MPU3HAKM, yCTaHAB/IWBaThb B3aMMOCBS3b C APYTMMM TOHSATHUSMM), UCIOJIb30BaTh
TIOHSATHUS /1J1s1 0ObSICHEHHs OT/Ie/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOMpaTh OCHOBAHUS U
KpUTEpPUM [/Is1 KIaCCU(PUKALUA XUMHUECKUX BelleCTB M XMMHUUYECKUX Ppeakiui,
yCTaHaB/IMBaTh TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3W MeXAy OOBeKTaMu H3y4deHus,
CTPOUTH JIOTUUECKUe pacCyXAeHusi (MIHAYKTUBHbIe, e J[yKTHBHbIE, TI0 aHaJIOTUK),
TIPOBO/IUTh BLIBO/IbI U 3aK/IFOUEHUS;

yMeHue TpUMEeHSITh B TIpollecCe TIO3HAHUs TIOHATUS (TIpeAMeTHble U
MeTaripeiIMeTHbIe), CHMBO/IMUYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMble B XUMUH,
1IpeoOpa3oBbIBaTh MIMPOKO MPUMEHsIEMble B XMMHHM MO/e/IbHbIe TpeZiCTaB/IeHuUs -
XUMUUECKUH 3HaK (CUMBOJ 3J/ieMeHTa), Xumudeckas ¢Gopmysia U ypaBHeHUe
XUMUUECKON peakiiy - TPU pellleHUH yueOHO-TI03HaBaTe/bHbIX 3a/jay, C YUeTOM
9TUX MO/IeNIbHBIX TpPeJCTaBAeHUIN BbIB/IATb U XapaKTePU30BaTh CYII|eCTBEHHBIE
TIPU3HAKU U3yuaeMbIX 0OBbEKTOB - XUMHUUYECKUX BeIeCTB U XUMUUYECKUX peakiui,
BBISB/ISATH  OOIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[CTBEHHbIe CBS3UM U
TIPOTHBOPEYUS B M3ydyaeMbIX MpOoL[eccax U sBIeHUSIX;

2) 6a30BBIe HCC/Ie0BAaTEIbCKIE JeNCTBUS:

yMeHHe WCIMO0/b30BaTh TMOCTaB/IeHHbIe BOIMPOChI B KauyeCcTBe WHCTPyMeHTa
MO3HAHHWs, a TakKXe B KaueCTBe OCHOBbI /i1 (DOPMUDOBAHUSI TUIIOTE3bl TI0
TIpPOBepKe MPaBUIbHOCTH BbICKA3bIBaeMbIX CYXKJeHUMH;

npuobpeTeHWe OIbITa IO TUIAHWPOBAHUIO, OpPraHMW3al[dd U ITPOBEJeHUI0
yUeHHYeCKMX JSKCIIepUMEHTOB: yMeHHe HaOmogaTh 3a XOZOM IIpoliecca,
CaMOCTOSITe/TbHO TIPOTHO3HMPOBAaTh €ro pe3y/bTar, (opMyaupoBaTh 0000IeHUsT U
BLIBO/IbI TI0 pe3y/ibTaTaM MPOBE/IEHHOTO OIbITa, UCC/AeI0BaHUs, COCTAB/SATh OTUET
0 TIpojieslaHHOM pabore;

3) pabota c nuHbOpMarLue:

yMeHUe BbIOMpaTh, aHA/JW3MPOBAaTb W HWHTEPIPETUPOBaTh WH(OPMaIUIO
pa3IMUHbIX BUZOB U (POPM Tpe/CTaB/IeHUs], MOyUyaeMyt0 U3 pa3HbIX UCTOUHHKOB
(HayuyHO-TIOMyJ/IipHasi  UTepaTypa XWMHUUYECKOTO COJiep)KaHusi, CIIPaBOUHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL[€HHWBAaTh MPOTUBOPEUMBYIO U
HeJI0OCTOBepHY0 MH(MOpMalLUIo;

yMeHHe TIPUMEHSITb pa3/IMuHble METOJbI W 3alpOChl TIPU TIOMCKe U oTOope
WHGOPMAI[UH ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAWMBIX /il BBITIOJTHEHUS
yueOHBIX Y IM03HaBaTe/IbHBIX 3a/lau OTpe/ie/IeHHOTO THTIa, TPHOOpeTeHHe OIbITa B
00/acTd  WCTONB30BaHUSA  WH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIaJleHre KY/IbTYypOi aKTUBHOT'O UCIIO/Ib30BaHUSI Pa3/IMUHBIX TIOUCKOBLIX CUCTEM,
CaMOCTOATe/TbHO BhIOMPATh ONMTUMaIbHYIO (hopMy TipesicTaBieHUs] HH(OPMaIUU U



WUTIOCTPUPOBATh pelllaeMble 3a/lauMl HeCJ0XKHBIMA CXeMaMH, [JharpaMMaMu,
apyrumu hopMamu rpadyKu U UX KOMOWHAIUSIMU;

yMeHWe WCIo/b30BaTh W  aHaAM3WpoBaTh B Tporjecce yueOHOM U
HCCIIeJOBaTe/TbCKOM /leATeTbHOCTH WH(OPMAIMIO O BAMSHUM TTPOMBIIIJIEHHOCTH,
Ce/IbCKOTO XO03MCTBa W TPAHCIIOPTa Ha COCTOSIHWE OKPYJKaroIleld TIPUPOTHOM
cpenpbl;

Y obyuatommerocsi OyayT cdopMHUpOBaHBI ClieAyIOIIMe YHUBEpCalIbHbIe
KOMMYHHWKATHBHbBIE JeHCTBUS:

yMeHUe 3a/laBaTb BOMPOCHI (B XO/le AUasiora U (Wih) AUCKYCCHU) MO0 CYILeCTBY
oOcykaemMoli TeMbl, (OPMYIMPOBaThH CBOW TpeAJIOKEHUs OTHOCUTE/bHO
BBITIO/THEHUSI TIPe/IJI0’KeHHOM 3a/1aul;

npuobpeTeHre OIbITa MpPe3eHTAl[dH Pe3y/IbTaTOB BBITIOJIHEHUS XMMHUeCKOTO
9KCIIepUMeHTa (/1abopaTOpHOro OMbITa, 1ab0paTOpHOM PabOThI IO MCC/Ie0BAHUIO
CBOWCTB Bell[eCTB, yueOHOTO MPOeKTa);

3aMHTEepeCOBaHHOCTb B COBMECTHOM CO CBEPCTHHKaMH I[103HaBaTe/JbHOW WU
HCCIeJOBaTe/TbCKOM /leATeTbHOCTH TIPU pelleHWHd BO3HUKAIOIMUX TIpobsieM Ha
OCHOBe yueTa OOIIMX WHTEPeCcOB M COT/IaCOBaHUs IMO3ULMHN (00CYyKaeHus, oOMeH
MHEHUSIMH, '"'MO3rOBble INTYpPMBbI', KOODJWHAI[USl COBMECTHBIX [IeHCTBUH,
orpeie/ieHre KPUTEPHEB I10 OLleHKe KaueCTBa BBITOJTHEHHOM paboThI U ApyTHe);

Y obyuaromerocsi OyayT chopMHpOBaHbl CIe[yIOIMe YHHUBepCabHbIe
pery/isiTUBHbIE JeNUCTBUS:

yMeHHe CaMOCTOSITeJTbHO OrpefiensiTh 1jed [leATebHOCTH, TIaHHPOBaTh,
OCYIIeCTBJ/ISITh, KOHTPO/IMPOBAaTh W MPU HEOOXOAWMOCTU KOPPEKTHPOBAaThb CBOHO
JesTeNTbHOCTb, BEIOMpAaTh Hanbosee 3¢heKTHBHBIE CTIOCOOBI peIIeHns YUeOHbBIX U
MO3HaBaTe/IbHBIX 3aJjad, CaMOCTOSITEJIbHO COCTAaB/ISATb WM KOPPEKTUPOBATh
NpeJ/IO’KeHHbIA aJITOPUTM [I€UCTBUW TPU BBINOJHEHUU 3aJaHAd C y4eTOM
TIOJ/TyueHHUs] HOBBIX 3HAaHMM 00 M3ydyaeMbix OOBEKTax - BeIlecTBaX U peakivsx,
OlLIeHHBAaTh COOTBETCTBHE ITOTyUYeHHOT'O pe3y/ibTaTa 3asiBJIeHHOM 11e/TH;

yMeHHe HCIT0/Ib30BaTh U aHA/IM3UPOBATh KOHTEKCTHI, TTpe/ijlaraeMble B YCIIOBUN
3alaHUM.

[TpemgMeTHBIE pe3ynbTaTbl OCBOEHMS IIPOrpaMMbI T10 XMMHHM Ha YpOBHe
OCHOBHOTO 0011jero o6pa3oBaHUs.

B cocrtaBe mpeAMeTHbIX pe3y/JbTaTOB 10 OCBOEHHUIO 00si3aTesbHOro
Co/lep>KaHMsI, YCTAaHOBJIEHHOTO [JaHHOW eaepanbHON paboudeil TporpaMmmoi,
BBI/IE/ISIFOT: OCBOEHHbIe O0YYalOIIMMUCSA HayuHble 3HAHWUS, YMEHHS W CIIOCOOBI
JeNCTBUM, BUJbI [JeSTeJbHOCTH 110 TIOJyUYeHWI0 HOBOTO 3HaHWsA, €ro
WHTepIipeTaliy, TpeoOpa3oBaHUI0 U TIPUMEHEHWIO B PAa3/IMUHBIX yueOHBIX U
HOBBIX CUTYyaIUsX.

K koniy obyuenusi B 8 knacce y obyuaromierocs OyayT chopMUPOBaHBI
C/leyroliye TIpeJMeTHbIe Pe3y/IbTaThl TI0 XUMUU:

PacKpbIBaTh CMBIC/T OCHOBHBIX XMMHWUECKUX TIOHSITHH: aToM, MOJeKyJia,
XUMHUECKUA  3JIEMEHT, TIPOCTOe BEIeCTBO, CJ0)KHOe BEIIecTBO, CMecCh
(omHOpPOAHAsT W HEOAHOPOJHas), Ba/IeHTHOCTb, OTHOCHUTEeTbHAs aTOMHas M
MOJIeKYJ/ISIpHAs Macca, KOJIMYeCTBO BelljeCTBa, MOJIb, MOJISIpHAasi Macca, MaccoBasi
[0/ XUMUUYEeCKOTO 3/ieMeHTa B COeJJMHEeHUU, MOJISIpHBIA 00beM, OKCH/l, KAC/IOTa,



OCHOBaHUe, COJib, 3JIEKTPOOTPHULIATEe/TbHOCTb, CTeIeHb OKHUC/IEeHUs, XUMUYecKas
peakiiysi, KJacCUu(UKalys peakivii: peaki[uu COeIMHEeHUs], peakliuu pa3yioKeHus,
peakiuy 3aMellleHus], peaki[id oOMeHa, 5K30- W 3SHJOTePMHUeCKHe peakilvy,
TerJIOBOM 3((PeKT peaklyH, siAPO aTOMa, 3JIEKTPOHHBIA CJIOMW aToOMa, aTOMHasi
opbuTtanb, paAMyC aTtoMa, XUMUUecKas CBSI3b, TIOJISIPHasE U HeToJIsipHast
KOBaJIeHTHasl CBSI3b, MOHHAS CBsI3b, MOH, KaTUOH, aHWOH, PaCTBOP, MaccoBasi JIOJIsi
BellleCTBa (MPOLIeHTHasl KOHLIEHTPpalusi) B pacTBOPE;

W/UTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX TIOHSITUNA U MPUMEHSITh
3TU MOHATHS MPU OMUCAHUU BEILeCTB U UX TTPeBPALLieHU;

MCIT0J/Ib30BaTh XUMUUECKYI0 CUMBOJIMKY /ISl COCTaB/eHus1 ()OpMYJT BEILeCTB U
YPaBHEHUU XUMHUUECKHX peaklnu;

OTpe/ie/IsiTh Ba/IEHTHOCTb aTOMOB 3/IeMEHTOB B OWHApPHBIX COeAUHEHUSX,
CTerleHb OKWC/eHWs 3/IeMeHTOB B OWHApHBIX COeJWHEHMSX, ITPUHA/|Ie’KHOCTD
Bell[eCTB K OTpe/ie/ieHHOMY K/acCy coefMHeHUM no (hopmysiaM, BUJ, XUMUUeCKOU
CBsA3U (KOBaJIeHTHasl U MOHHAs1) B HEOPraHWUeCKUX COeIMHEHUSIX;

packpeiBaTb  cMmbici  Ilepuoauueckoro  3akoHa .M. MeHjesneesa:
JIeMOHCTPHUPOBaTh  TOHWMaHWe  TepUOAVYEeCKOM  3aBUCHMOCTU  CBOMCTB
XMMUUECKHX 3/IEeMEHTOB OT UX ToJiokeHus B [leproguueckoi cucTteMme, 3aKOHOB
COXpaHeHMUs] MacChl BellleCTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJ/ISIPHOTO
y4eHUs], 3aKOHa ABOTajI[po, OMMChIBaTh U XapaKTepU30BaTb Tab/WuHYIO (hopMy
[Tepyorueckol CUCTEMbI XUMHUUYECKUX 3JIEMEHTOB: pa3/iMyaTh MOHATHS ''T/IaBHast
noarpyrma (A-rpyrma)” u "mobouHast moarpymnma (b-rpyrmna)”, Manble v 60/bIIHE
Mepuofiibl, COOTHOCUTH 0003HaueHWs, KOTOpble HMeITCa B  Tabsuile
"[lepyognueckass cucrtemMa XuMUuecKux 3semeHtoB [I.V. MenHjeneeBa" ¢
YUCJIOBBIMU  XapaKTePUCTUKaMU CTPOEHUS] aTOMOB XHWMHUUYECKUX 37IeMEHTOB
(coctraB u 3apsif siipa, oOljee UYKC/IO 3/IEKTPOHOB U pacripefie/ieHde UX T10
3JIEKTPOHHBIM CJIOSIM);

K/IaCCU(ULIMPOBAaTh XUMHUUECKHEe SJIeMEeHThbl, HeOpraHuuecKre BelecTBa,
XUMUUeCKre peakiuu (1o YMC/Iy U COCTaBy YUaCTBYIOIL[MX B peakl[My BeIeCcTB, M0
TeII0BOMY 3 (eKTy);

XapakTepu3oBaTh (OIMUCHIBaTh) 00IMe XUMUYeCKHe CBOWMCTBA BellleCTB
pa3/IMUHbIX K/IacCOB, TIOATBep)KJasi OINuWCaHWe TIpUMepaMU MOJIeKY/ISIPHBIX
YPaBHEHHWU COOTBETCTBYIOIIMX XUMHUUECKHUX PeaKl1u;

MPOrHO3MPOBaTh CBOMCTBA BeLIECTB B 3aBUCUMOCTH OT MX KaueCTBEHHOI'O
COCTaBa, BO3MOKHOCTM MPOTEKaHWs XUMHUYECKUX MpeBpalleHruid B pPa3/IUUHbIX
YCJIOBUSIX;

BBIUUC/IATb OTHOCUTE/NbHYIO MOJIEKYJISIDHYI0 YW MOJISIDHYIO MacChl BeILeCTB,
MacCOBYIO JOJIF0 XMMHYECKOro 3jieMeHTa Mo (opmyse coelVvHEeHUsl, MaCCOBYHO
JIOJII0 Bell[eCTBa B pacTBOpe, MPOBOAUTH PACUeThbl MO0 YPaBHEHUIO XWMUUECKOM
peaxiuy;

MIPUMEHSITh OCHOBHBIE OMepaliuy MBICUTEBHOU [esiTe/lbHOCTHU - aHaau3 U
CWHTe3, CpaBHeHHe, 0000I1eHre, CUCTeMATU3AINIO, KIaCCU(PHUKAI[UIO, BLISIBJIEHHE
TIPUUYMHHO-C/Ie/ICTBEHHBIX CBsI3€H - /ISl U3y4YeHHs CBOMCTB BeIlleCTB U XUMUUeCKUX
peakiivii, eCTeCTBeHHO-HayUHble METO/IbI T03HaHMWsS - HabJsto/leHre, U3MepeHHue,
MO/le/IMpOBaHue, SKCIePUMEHT (peasbHbI ¥ MBIC/IEHHBIN);



C/lefloBaTh TIpaBWIaM II0/Ib30BAaHUS XUMUUECKOM TOCyZod W 1abopaTOpHBIM
obopy/ZioBaHHEM, a TaK)Ke MpaBuiaM obpallieHusi C BelljeCTBaMU B COOTBETCTBUHU C
WHCTPYKI[USIMHA TI0 BBITIOJTHEHHIO J1aDOPaTOPHBIX XWMUYECKHUX OIBITOB  TI0
MOyyeHHI0 U cobupaHrio Ta3000pa3HbIX BellecTB (BOAOPO/AAa W KUCIOPOAA),
TIPUTOTOBJIEHUIO PacTBOPOB C OMNpeJe/leHHOU MaCCOBOM [j0Jled paCTBOPEHHOIO
BellleCTBa, T[UIAHUPOBaTb W TIPOBOJUTH XUMHYECKUe SKCIIepUMEHThI T10
pacro3HaBaHMIO pacTBOPOB Ie/loYeld W KUCIOT C TMOMOLIbI0 HHJWUKATOPOB
(makmyc, deHondTanerH, METUIOPaHX U JpyTrye).

K koHily obOyuenuss B 9 Knacce y obOyuarorierocsi 0yayT cgopMypoBaHbI
c/iefiytolye TpeiIMeTHbIe Pe3yJ/IbTaThbl 0 XUMUU:

pPacKpbIBaTb CMbBIC/T OCHOBHBIX XUMHWUYECKUX TOHSTHUH: XWUMUUECKUM 3/1eEMEHT,
aToOM, MOJieKysa, UOH, KaTUOH, aHWOH, TIPOCTOe BeIeCTBO, CJI0XKHOe BeIeCcTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULATe/IbHOCTb, CTeleHb OKUC/IEeHUs, XWMUUecKasi
peakIysi, XuMUUecKasi CBsi3b, TeIyIOBOM 3¢ (deKT peaki[iu, MO/Ib, MOJIAPHBINA 00BHeM,
pacTBOpP, 3JEKTPOJUTBI, HE3JIeKTPOIUTHI, 37€KTPOJMTHUYEeCKasi [JUCCOLUALuS,
peakIuy MOHHOTO0 0OMeHa, KaTasm3aTop, XUMHUUeckoe paBHOBecHe, oOpaTuMbie U
HeoOpaTUMbIe peaxiuu, OKHCJIUTE/IbHO-BOCCTAHOBUTE/TIbHBIE peaxiuu,
OKHUC/IUTE/Ib, BOCCTAaHOBUTE/b, OKWC/IIEHWEe W BOCCTAaHOBJIEHWe, a/IIOTPOIHS,
aM(oTepHOCTb, XHMMMWUeCKass CBs3b (KOBajieHTHas, WOHHasi, MeTa/l/inueckasi),
KpUCTa/l/TMUecKasi pelleTka, KOppo3usi MeTasioB, CIjlaBbl, CKOPOCTb XUMHUYECKOH
peakLuy, rpeaenbHo gonyctrmas KoHeHTpauus [I/IK BelecTsa;

WJUTFOCTPUPOBAaTh B3aMMOCBS3b OCHOBHBIX XUMUUECKUX TTOHSITUM U IPUMEHSTh
9TU MOHATHS MPU OMUCAHUU BEILeCTB U UX TIPeBPALLieHU;

MCI0J/Ib30BaTh XUMUUECKYI0 CUMBOJIMKY JJIsl COCTaB/eHus1 (OpMYJ1 BeIeCTB U
ypaBHEHUU XUMHUUECKHX peaklvi;

onpefieSiAiTb BaJl€eHTHOCTb U CTelNeHb OKWUCJ/IEHUS] XUMUYECKUX 3JIEMEHTOB B
COeJMHEeHUSAX Pa3/IMYHOr0 COCTaBa, NPUHA/JIEKHOCTh BEIeCTB K OIpeje/leHHOMY
KJIacCy coelUHeHWHW 1o (opMyaaMm, BHUJ, XUMHUUECKOW CBsi3U (KOBaJIeHTHas,
VOHHasl, MeTa//IMyeckas) B HEOPraHWYeCKWX COeJMHEeHUsX, 3apsi[, HWOHa II0
XUMUUECKOU (opMysie, xapakTep Cpe/lbl B BOJHBIX PacTBOpPax HeOPraHUYeCKHUX
COoeIMHEHWH, TUIT KPUCTA/VIMUeCKOU pellleTKM KOHKPETHOTO BellleCTBa;

packpeiBaTh CmbICT Ilepuoguueckoro 3akoHa [I.MI. MeHgeneeBa u
JIeMOHCTPUPOBaTh €ro TMOHMMaHue: OIMUChIBAaTb M XapaKTepr30BaThb TaOIUUHYHO
dopmy Ileprognyeckoil CHCTeMbl XMMHUYECKUX 3/IEMEHTOB: pa3/idyaTh MOHSATHS
"raBHas noArpynma (A-rpynma)” u "mo6ounas oarpymmia (B-rpymma)”, Masnbie u
Oonblliie  TIePUOABI, COOTHOCUTH O0003HAueHWsi, KOTOpble HMEITCS B
TepuoAiNuecKoi Tab/vIe, C YMC/IOBBIMA XapaKTepHUCTUKaMH CTPOEHHs aTOMOB
XUMUAYECKUX 371eMeHTOB (COCTaB W 3apsifi sifpa, oOijee UWCIO 37€KTPOHOB U
pacripefiesieHle WX TI0 3/IEKTPOHHBIM CJI05IM), OOBSICHATD 00111ie 3aKOHOMepPHOCTH
B U3MEHEHHH CBOMCTB 3/IEMEHTOB M UX COeJMHEHUM B TpejiesiaX MajibIX Mepuo/ioB
Y TJIaBHBIX MMOATPYIII C YYETOM CTPOEHUSI UX aTOMOB;

K/IaCCU(ULIMPOBATh XUMHUECKHe 3J/IeMeHTbl, HeopraHhueckue BeleCTBa,
XUMUUeCKre peakiuu (10 YMC/Iy U COCTaBy YUaCTBYIOI[MX B peakl[dy BeIecTB, 10
TerjioBoMy 3(h@eKTy, 10 H3MeHEeHUIOD CTereHeld OKUC/IeHUsI XUMUUeCKHX
3/1eMEHTOB);



XapakTepu3oBaTh (OMMChIBaTh) o0OmMe U croenuduueckre XUMUUECKHe
CBOWCTBA TMPOCTbIX W CJIOXKHBIX BelleCTB, MOATBEP)KJasi OINucCaHue MNpHMepamu
MOJIEKY/ISIPHBIX ¥ UIOHHBIX YPaBHEHUI COOTBETCTBYIOLMX XMMUUECKUX PeaKLUii;

COCTaB/ISITh YPaBHEHUS! 37IeKTPOJIMTUYECKON UCCOLMALIMN KUC/IOT, Lje04eid U
CoJeld, TIO/THbIe U COKpaIlleHHbIe ypaBHeHUsI peakiiii MIOHHOTO 0OMeHa, ypaBHeHUsI
peakiuii, TOATBEPXKJAIOLIUX CyIlleCTBOBaHME T'eHeTUUeCKON CBSI3U MeX1ay
BelleCTBaMU pa3/IMUHbIX K/1aCCOB;

pacKpbIBaTh  CYILIHOCTb  OKHMC/IUTE/JbHO-BOCCTAHOBUTE/LHBIX  peaklui
TOCpeICTBOM COCTaBJIeHUsI 3/IEKTPOHHOTO OasaHca 3TUX peakijuii;

MPOrHO3UPOBAaTh CBOMCTBA BeIECTB B 3aBUCUMOCTM OT UX CTPOEHWUs,
BO3MO>KHOCTH TPOTeKaHUsI XUMUUeCKUX TIpeBpallleHuid B Pa3/IMUHBIX YCIOBUSX;

BBIUMC/ISTh OTHOCUTEBHYIO MOJIEKYJISIPHYI0O U MOJISIPHYIO MacChl BelleCTB,
MacCCOBYIO ZIOJF0 XUMHYECKOro 3jieMeHTa Io (opmyse coeldHEHHS, MaCCOBYHO
JIOJII0 BellleCTBa B pacTBOpe, MPOBOJUTH pacueThl MO yPaBHEHHIO XWUMUUYECKOM
peakLuy;

cob/ofaTh TpaBWia IOJIb30BaHUSI XUMHUUECKOM IMOCyZod U J/1abopaTopHbIM
obopy/ZioBaHHEM, a TakKKe TpaBW/a OOpallleHusi C BellleCTBaMU B COOTBETCTBUM C
WHCTPYKLUSMH TIO BBLITIOJTHEHUIO J1a00pPaTOPHBIX XUMHUYECKUX OIBITOB TIO
TOJTyueHuI0 U cobupaHuio ra30006pa3HbIxX BelljeCcTB (aMMUaKa U yTJIeKHUC/IOro rasa);

MPOBO/IUTh peaKklvd, TMOATBep)KAAlollle KaueCTBeHHbIM COCTaB pPa3IUUYHBIX
BeIIeCTB: pacro3HaBaTh OMBITHBIM IyTeM XJIOPUJOPOMUJ-, UOAU-, KapOoHart-,
docdar-, cummkat-, cynbdar-, TUAPOKCUI-UOHbI, KaTUOHbI aMMOHHS W HWOHBI
M3y4YeHHbIX MeTaJlJIOB, TIPUCYTCTBYIOIIME B BOAHBIX pacTBOpax HeOPraHUUeCKHUX
BeIIleCTB;

MIPUMEHSATh OCHOBHBIE OTIepal[ii MbBIC/TUTETLHOU esSTebHOCTA - aHaIu3 |
CHUHTE3, CpaBHeHHe, 0000IIeHHe, CHCTeMaTH3al[ldi0, BbIABIEHWE MPUUYHHHO-
C/1IeJCTBEHHBIX CBSA3€U - [7Is1 U3yUYeHUs CBOMCTB BeLeCTB U XUMHUUYECKUX PeakLvi,
eCTeCTBEHHO-HayuHble ~ MeTO/bl  T03HaHUs - HaOJIoZleHHWe, H3MepeHue,
MO/Ie/IMPOBaHKe, SKCIIePUMEHT (peabHbId U MbIC/IEHHBIH ).

B ¢enepanbHbIX U perMoHaabHbIX MPOLeAypax OLieHKM KauecTBa 0O0pa3oBaHUsI
WCIIONb3yeTcsl  TepeueHb  (KOAU(UKATOpP) pacrpejie/leHHbIX TI0  KJjaccam
TpoBepsieMbIX TpeOOBaHMM K pe3yJ/ibTaTaM OCBOEHMsI OCHOBHOM 0Opa3oBaTe/IbHOM
MporpaMMbl  OCHOBHOTO 0011jero 06pa3oBaHUs M 37eMEHTOB COJepKaHUs TI0
XUMUH.

Copaepxanue o0yuenus B 8 Kiacce.

IlepBoHauya/ibHbIE XUMUUYECKHE IOHATHUS.

[Ipegver xumuu. Posib X¥MMUU B JKU3HU uejioBeKa. XUMUA B CUCTeMe HaykK.
Tena u BemecTBa. Pu3MUecKrWe CBOWCTBAa BellleCTB. ArperaTHoe COCTOSIHHeE
BelllecTB. [IoHsaTHe 0 mMeToZax MoO3HaHUA B XMMHUU. UHMCThle BelljeCTBAa U CMeECH.
Crioco0blI pa3ziesieHus: CMecei.

ATOMBI W MOJIeKYJibl. XHUMHUUeCKue 3jieMeHTbl. (CHUMBOJIBI XUMHUUYECKUX
371eMeHTOB. [IpocThie U C/10KHBIe BelljeCcTBa. ATOMHO-MOJIEKYJ/IAPHOe YUeHue.



Xumuueckasi popMysa. BaneHTHOCTb aTOMOB XUMHUECKUX 3/IeMEHTOB. 3aKOH
TIOCTOSIHCTBA COCTaBa BeljecTB. OTHOCHTe/IbHAsA aTOMHasz Macca. OTHOCUTeIbHas
MOJIeKyJIsipHasi Macca. MaccoBasi 10/ XUMHUU€eCKOr0 3/IeMeHTa B COeJUHeHUH.

KomnuectBo BemjectBa. Mosib. MonsipHas Macca. B3avMOCBsA3b KOJIMYeCTBa,
MacChl W 4YMOIAa CTPYKTYPHBIX e[WHML] BellecTBa. PacueTel 1o ¢opmynam
XUMUUECKUX COeIUHEHUH.

du3nueckrde U XUMUUYECKUe SiBJieHHs. XUMHUUecKasi peakids U ee TIPHU3HAKU.
3aKOH COXpaHeHHsi MacChl BelecTB. XUMHUecKue ypaBHeHus. Knaccudukanys
XUMHUUeCKUX peakluii (coeJuHeHUs], pa3/ioyKeHus, 3amellleHusi, o0OMeHa).

XUMUUECKHUU SKCIEPUMEHT: 3HAKOMCTBO C XWUMHUUYECKOM TOCY/J0H, TIpaBUIaMU
pabotel B maboparopuM W npueMaMH  oOpailjeHHsT C  JabopaTOpPHBIM
o0opy/ioBaHMEM, WU3yueHHe U OmucaHhe (U3MUeCKUX CBOMCTB 00pasijoB
HEOpPraHUYeCKHX BellecTB, HaO/ojeHre (pu3nueckux (TlaB/ieHWe BOCKa, TasHUe
Jb/la, pacTUpaHuWe caxapa B CTyIIKe, KWIIeHWe UM KOHJeHCalys BOJbl) H
XUMUYEeCKMX  (ropeHue  CBeud, IIpOKaJMBaHWe  MeJHOM  IIPOBOJIOKH,
B3aMMO/IeICTBUE MeJia C KUCJIOTOW) siBJIeHUH, Hab/Tto/ieHre U OTNMCcaHye TIPU3HAKOB
MPOTeKaHUs] XMMHUUYECKUX peaklui (pa3/io’keHre caxapa, B3auMOJeNCTBUEe CEepHOMU
KUCJIOTHI C XJi0puzoM bapus, pasnoxkeHue rugpokcuga meau (II) mpu HarpeBaHuwy,
B3aUMO/ieiCTBUe >kejie3a C pactBopoM comu Meau (II), usyueHue criocoOoB
pasfiesieHdsi cMeced (C TIOMOLbIO MarHuTa, (UIBTPOBAHUWE, BbINlAPUBAHUE,
JUCTUIISALMS, XpomaTorpadusi), TpOBeJeHHe OUKWCTKM T[10BapEHHOW COJIY,
HabJ/to/leHre U OMuCaHue pe3y/bTaTOB MPOBeAEHUs OIbITa, WIFOCTPUPYIOIIETO
3aKOH COXPaHeHMs1 MacChl, CO3/JaHKe MoJie/iled MOJIeKyJI (I1apOCTep>KHEeBbIX ).

BarkHelillve mpe/icTaBUTe/Id HEOPraHUYeCKHX BeIlleCTB.

Bo3nyx - cMech ras3oB. CocraB Bo3ayxa. Kucaopop - 37eMeHT U MpPOCTOe
BewjecTBo. HaxokzeHWe Kuciaopoja B mpupoje, ¢u3nueckKde U XHMHYeCcKue
cBoiictBa (peakiuu ropeHus)). Okcuabl. [IpuMeHenue Kucaopoga. CriocoOb
MOyYeHUsi KWCIOpoAa B JiabopaTopuu W TPOMBIILIEHHOCTH. Kpyrosopot
KHUCJI0poZia B mprpoze. O30H - a/yIOTponHasi MOAU(PUKaLKsS KUCI0PO/a.

TenioBoM 3(@eKT XUMHUUYECKOM peakUWd, TepMOXWMHUYECKHe YypaBHEHWMS,
9K30- M SHJOTEPMHUYECKHe peakluu. TOIMIMBO: Yrojb M MeTaH. 3arpsi3HeHue
BO3/lyXa, yCUIeHue apHUKOBOro 3¢ deKTa, pa3pyliieHrne 030HOBOIO CJIOSI.

Bogopop - anemeHT 1 mpocToe BelllecTBO. HaxoxieHre BoZopo/ia B MpUpoje,
dbusnueckie UM XUMUYECKHe CBOMNCTBa, TpUMeHeHHe, CII0COObI TIOMyueHusl.
KucnoTe! u comm.

MousisipHbIii 00beM ra3oB. PacueTsl 110 XUMHUYeCKUM YDPaBHEHUSIM.

dusnueckre CBOMCTBA BOAbL. Boma kak pactBopuresib. PacTBOPBHI.
HacpluieHHble ¥ HeHachIllleHHbIe pacTBOPbL. PacTBOpPUMOCTH BelecTB B BOJeE.
MaccoBas [0/ BelljeCTBa B pacTBope. XMMHYeCKHe CBOMCTBA BOAbl. OCHOBaHUSI.
Ponb pacTBOpoB B MpHpoie U B )KU3HU uesnioBeka. KpyroBopoTt Bobl B NpUpoJe.
3arpsi3HeHHe NPUPOAHBIX BOZ. OXpaHa U OUMCTKA NTPUPOHBIX BOZ,.

Knaccudukaimsi HeopraHuueckux coefvHeHud. Okcugpl. Knaccudukanys
OKCUZIOB:  cosieobpasytoie  (OCHOBHbIe, KUC/AOTHble, aM{@oOTepHble) WU
HecosieoOpa3yroiiye. HomeHkmaTypa OKcujoB. Pusnueckre U XUMUYeCKHUe
cBoMCTBa OKcUoB. [lomyueHre OKCHU/OB.



OcHoBanusi. Knaccudukaiusi OCHOBaHWM: 1[e/IOUM U HepacTBOPUMbIe
ocHoBaHMsg. HomeHknaTypa ocHoBaHMW. Du3nyeckue W XWMHUUYeCKHE CBOMCTBA
ocHoBaHuU. [TomyueHre 0OCHOBaHUM.

Kucnotel. Knaccudukaiusa kucinor. HomeHknarypa Kuciaor. @usnueckue U
XUMUYECKHe CBOWCTBa KHUCIOT. Psax aktuBHOocTM MetayuioB H.H. bBekertosa.
ITomyyeHue KUCIIOT.

Comu. HomeHksatypa comneu.

du3nueckre U XMMUUeCKre CBOUCTBa cosel. [losyueHue coneil.

['eHeTHueckas CBA3b MeXX/y K/laCCAMH HEOPraHUUeCKUX COeJUHEHWH.

XVWMUYEeCKUW SKCIIEPUMEHT: KaueCTBEHHOe  Orpefie/ieHue  COZep KaHus
KUC/OpoJila B BO3AyXe, TOMyueHHe, cobuWpaHWe, paclio3HaBaHWe U U3yueHHe
CBOMCTB KHC/IOPOZia, HaO/IOfleHre B3auMMO/IeHCTBHUSI BeI[eCTB C KHCIOPOJOM H
yCJIOBUSI BO3HUKHOBEHUSI U TpeKpallleHus TOpeHus (Morkapa), O3HaKOMJIeHue C
obOpa3llaMyd OKCHJOB U OIKCaHWe WX CBOWUCTB, TONydyeHHe, cobupaHue,
pacrio3HaBaHWe UM U3ydYeHue CBOMCTB BOAopofa (ropeHuWe), B3auMO/JeHCTBUE
BoZiopozia ¢ okcuzpoM Menu (II) (Bo3MOKHO MCIIO/Ib30BaHMeE BHUleOMaTepUasoB),
HabmofeHe 00pa3lioB  BeL[eCTB KOJWYeCTBOM 1 MO/b, WCC/Ie[OBaHUe
ocoOeHHOCTeM  pacTBODEHWs]  BeIleCTB C  Pa3/IM4HOM  PAaCTBOPUMOCTHIO,
TIPUTOTOBJIEHWE pacTBOPOB C OIpeJe/ieHHOM MacCOBOW [l07ield pacTBOPEHHOIO
BellleCTBa, B3aUMOJIEMCTBHE BOJbl C MeTa//laMd (HaTpueM U KaJbLIUeM)
(BO3MOKHO  HCIIOJIb30BaHWE  BHJeOMaTepuasoB), MCC/lefioBaHHe 00pasloB
HeOpraHWYeCcKHX BelleCTB Pa3/IMUHBIX K/1acCOB, Hab/oieHre u3MeHeHUsT OKPacKU
VIHMKAaTOPOB B PaCTBOpax KUCJ/OT U 11jeJI0uel, U3yuyeHre B3auMOJeHnCTBUSL OKCUZA
Meau (II) ¢ pacTBOopomM CepHOM KWC/IOTHI, KUCJAOT C MeTa/ylaMH, peakluh
HeWTpaau3aluK, MOoJIyyeHWe HepaCTBOPHMMBIX OCHOBAHHWMW, BBITECHEHHE OJHOTO
MeTasl/la JPyrUM U3 pacTBopa COJIY, pellieHre SKCIIepyUMeHTalbHbIX 3a/jau 10 TeMe
"BakHerIlIe K1acCbl HEOPraHUYeCKUX COeJUHEHUM .

[Teproguueckuii 3akoH u [leprouueckasi cucTeMa XUMHUYECKUX 37IEMEHTOB
ON. MengeneeBa. CTpoeHuWe aTOMOB. XuMUYeckKass CBA3b. OKUCIUTEBHO-
BOCCTAHOBUTEJIbHbIE PeaKLUu.

[TepBble TOMBITKKM KJaCCU(PUKALIMM XUMHYECKUX 3jieMeHTOB. [loHsiTHe o
rpynmnax CXOJHbIX 3/eMeHTOB (ILe/IoUHble U I1eJ0YHO3eMeslbHble MeTasllbl,
rajioreHbl, UHepTHbIE Ta3bl). DJIeMeHThI, KOTOpble 00pa3ytoT aM(poTepHble OKCU/IbI
Y TUJPOKCUJIBI.

[Teprognuecknt 3akoH. [leproguueckass chCcTeMa XUMHWUECKUX 371EMEHTOB
OUW. MengeneeBa. KopoTkonepuofHasi U [AJMHHONEpUOAHasi  (OPMBbI
[Teproguueckor cucteMbl xuMuueckux siemeHToB .M. MengeneeBa. [leproel v
rpyrrbl. PU3NUECKUN CMBIC/ TIOPSIAKOBOIO HOMepa, HOMEPOB TMeprojia U TPYTIIIbI
3/1eMeHTa.

Ctpoenuvie atomoB. CocTaB aTOMHBIX sfep. M30Tomnbl. D/1eKTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/I0ueK aToMOB mepBbiX 20 XUMHUUECKHX  3JIEMEHTOB
[Tepuoguueckori cuctembl .M. MeHgeneeBa. XapakTepUCTHKa XWUMHUECKOTO
3/IeMeHTa T10 ero 1osokeHuto B [lepuoanueckout cucteme .M. MeHeneeBa.

3aKOHOMEpDHOCTHM M3MeHeHHs pajuyca aTOMOB XWUMHYECKUX 3JIeEMEHTOB,
MeTa//TMYeCKUX U HeMeTa/UInueCKUX CBOUCTB I10 IPYyIIaM U repuojaM. 3HaueHue



[Tepuogrueckoro 3akoHa U [leprouueckoi CUCTeMbl XUMUUYECKUX 3JIEMEHTOB [I7Is
pPa3BUTHS HayKU U NpakTUKU. [1.V1. MeHzeneeB - yueHbIM U IPaXKIaHUH.

XvuMmuueckass CBsi3b. KoBaseHTHasi (TIo/isipHasi Y HeMOJsIpHasi)  CBSI3b.
D1eKTPOOTPULIATeTbHOCTh XMMHUUYECKUX 3/IeMeHTOB. VIOHHas CBSI3b.

CrTeneHb  OKUCJIEHUS. OKuCIUTeNbHO-BOCCTAaHOBUTE/IbHbIE  PeaKI[vHU.
[Tpowiecchl OKMCIeHUsT M BOCCTaHOB/IeHUs. OKMC/IUTE U BOCCTaHOBUTEIH.

XYUMUUeCKUM 3SKCIIepUMEHT: H3yueHHe o00pa3l[0oB BeIecTB MeTa/lJIoB MU
HEeMeTa/l/IOB, B3auUMOZIEMCTBUE THAPOKCHJA IIMHKA C pacTBOpaMH KUCJIOT |
1ieJioyel, TPOBeJEeHUe OIbITOB, W/UIFOCTPUPYIOIIUX TIPUMEDPBI OKUCIUTE/bHO-
BOCCTaHOBUTE/IbHBIX peakluii (TopeHue, peakLiui pa3/ioyKeHUs], COeJUHEHU).

MexnpeameTHble CBSA3H.

Peanu3zauyiss MeXripeIMeTHbIX CBsi3eld MpU M3yYeHUM XUMUU B 8 Kiacce
OCYIIIeCTB/ISIETCS Uepe3 UCIOb30BaHHWE KakK OOIUX ecTeCTBeHHO-HAayYHbIX
TIOHAATUM, TaK Y TIOHATUU, SB/SIOLIUXCS CUCTEMHBIMU [JI1 OTAEIbHBIX MMPeJMeTOB
eCTeCTBeHHO-Hay4YHOI0 LIUK/Ia.

OO011e ecTeCTBEHHO-HayUHble TIOHSATHS: HayuHbIM (hakKT, THTIOTe3a, TEOpHS,
3aKOH, aHa/u3, CUHTe3, KlacCUpUKalus, TepuoJUUHOCTb, Habso[eH e,
9KCIIePUMEHT, MO/IeJIMPOBaHUe, U3MepeHUe, MO/le/Tb, SIBJIEHUE.

du3uKa: MaTepus, aTOM, 3/IeKTPOH, IPOTOH, HEMTPOH, UOH, HYK/IW/I, U30TOIIbI,
Pa/IM0AaKTUBHOCTb, MOJIEKYJa, 3/IeKTPUUeCKU 3apsifi, BelecTBO, Teso, 00beMm,
arperaTHOe COCTOsSIHMe BelleCTBa, Tra3, (U3NUecKUe BeJUUYUHBI, eJUHULIbI
M3MepeHus, KOCMOC, TJIaHeThl, 3Be3/bl, CoHLIe.

Bbuosnorus: goTtocunres, AbixaHue, brocdepa.

['eorpadusi: atmMocdepa, rugpocdepa, MUHepasbl, TOPHbIE TTOPOJbI, MOJIe3HbIE
HCKOIaeMble, TOTLJTUBO, BO/IHbIE PeCYDPChI.

CojaepxaHue o0yuenus B 9 Kiiacce.

BeliecTBO 1 XvMmuecKasi peakuiysi.

[Teproguueckuii 3akoH. [lepuoguueckasi cUCTeMa XUMUUECKUX 371€EMEHTOB
O.U. Menpgeneea. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTH B W3MEHEHUM CBOMCTB
XMMUUECKUX 3/IeMEHTOB TIepBbIX TpeX TMepUO/IOB, Kanusi, KaJbLUusi U HUX
CoeIMHEHW B COOTBETCTBUM C TIO/I0’)KeHHeM »3jeMeHTOB B [lepuouueckoit
CUCTeMe U CTPOeHHEeM UX aTOMOB.

CTpoeHure BellecTBa: BHUAblI XUMHUUECKOW CBSA3U. THIIBI KPUCTA/IMYECKUX
peIeToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUMA KPUCTA//TMYECKOW PEeLIeTKU U
BU/Ia XUMUUECKOW CBSI3U.

Krnaccudukaiiuss 1 HOMeHK/IaTypa HeOpraHWYeCKHWX BellleCTB. XHUMHUUYECKUe
CBOMCTBA BeILeCTB, OTHOCSILUMXCS K PAa3/MYHbIM KjacCaM HeOpraHhueCcKux
COeIMHEHWH, TeHeTUYeCKasi CBSI3b HEOPraHUYEeCKUX BeIeCTB.

Knaccudukaiys XMMU4ecKUX peakijui Mo pa3/iMuHbIM MpU3HaKam (10 YuCTy
M COCTaBy YUaCTBYHOIIUMX B peaklMd BeleCTB, MO TerioBoMy 3(deKTy, o
HM3MeHeHUIO CTerleHel OKUC/IeHUsI XUMHUeCKUX 3J1eMeHTOB, TI0 06paTUMOCTH, TIO
y4aCTUIO KaTanu3aTtopa). JK30- U 3HAOTepMUUeCKHe peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUS.



[ToHsATHE O CKOPOCTH XUMUYECKOW peakiuu. [loHsiTHEe 006 06paTUMBIX |
HeoOpaTUMbIX XUMUAUYECKUX peakiusaX. [IoHsATHe O TOMOTeHHBbIX W TeTepOreHHBIX
peakiusix. [lousatve o kKatanuse. [TIoHITUEe 0 XUMUUECKOM paBHOBecHU. DaKTOPHI,
B/IUSIIOIIE HA CKODOCTh XHWMUUECKOW peaklud U TI0/I0)KeHHe XUMHYeCKOro
pPaBHOBECHSI.

OKHCUTeTbHO-BOCCTAHOBUTEIbHBIE  peakKldd,  3JeKTPOHHBIM  OasiaHC
OKHC/TUTE/IbHO-BOCCTAaHOBUTE/ILHOM ~ peakI|UM. CocTaBneHue  ypaBHeHMit
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peaki[iii C  MCIO0JIb30BaHUEM  MeTOo7a
3JIEKTPOHHOTO OasaHca.

Teopust 3/1eKTPOUTUUECKOW AUCCOLMALANA. DEKTPOJUTHI U HEe3JIeKTPOJIUTHI.
KatuoHbl, aHMOHBI. MexaHW3M [AUCCOLMALMUA BelleCTB C pa3/IMYHbIMU BUAAMU
xuMHUecKol cBsizu. CrerneHb Auccorai. CUbHbIe U C/1abble 3/1eKTPOJIUTHI.

Peakiii MOHHOTO OOMeHa. Y CJIOBHUS TPOTeKAHUs peakluii MOHHOTO oOMeHa,
MOJIHbIE U COKpallleHHble HWOHHble ypaBHeHUsi peakiuil. CBOWCTBa KHCJIOT,
OCHOBAaHMM UM COJle B CBeTe IIpeACTaBlAeHUM 00 3/IeKTPOIUTHYECKOM
auccorualu. KauecTBeHHbIe peakiiuM Ha UOHBI. [ToHATHE O TUPO/IM3e COMeil.

XYUMUUYeCKUM IKCIIepUMEHT: O3HaKOMJIeHHWe C MOZe/IsIMM KPUCTa/ITMUeCcKuX
pellleTOK HeopraHWYeCKUX BeIeCcTB - MeTa//IoOB U HeMmeTa/inoB (rpadura U
azMasa), C/J0XKHBIX BellleCTB (X/Iopuzia HaTpusl), MCCeloBaHWEe 3aBHCUMOCTU
CKOPOCTM XHMMMWUYECKOM peakl[dd OT BO3JEMCTBUS pa3/iMuHbIX (PAaKTOPOB,
YcCcrieIoBaHKe 3/IeKTPOMPOBOAHOCTU PACTBOPOB BeLLECTB, MpoLecca JUCCOLUaLuN
KUC/IOT, Iije/ioueld W coseil (BO3MOXKHO MCIIO/Ib30BaHUe BHleOMaTepyasioB),
TIPOBe/IeHKe OIbITOB, WTFOCTPUPYIOLMX MPHU3HAKK TTPOTeKaHUs pPeakLiii MIOHHOTO
obMeHa (oOpa3oBaHHMe OcCajiKa, BbIJe/eHHEe Ta3a, oOpa3oBaHMe BO/IbI), OIILITOB,
WUTIOCTPUPYIOIIUX ~ TIPUMEpPbl  OKUC/IMTeTbHO-BOCCTAHOBUTEIBHBIX  peakiui
(ropeHue, peaklMU pa3/iO>KeHUs, COeJMHEeHUs1), pacrio3HaBaHUe HeopraHUuueCKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHbIX peaklMii Ha UOHbI, pelleHue
9KCIepuMeHTabHbIX 3a/au.

HeMeTanibl U X coeiMHEHUS.

OO1jasi  XapakTepyucTHKa rajoreHoB. OcCOOEHHOCTH CTpPOEHHs aTOMOB,
XapakTepHble cTereHU okuciaeHus. CTpoeHWe U (PU3nMUecKre CBOMCTBA IMPOCTHIX
BEI[eCTB - TrajoreHoB. XWMHWUeCKMe CBOWCTBAa Ha TIpUMepe  XJiopa
(B3aMMOJEeNCTBME C MeTa/l/laMd, HeMeTa/lJlaMH, LieaodyaMu). XJIOPOBOJOPOZ,.
ConsiHasi KMC/0Ta, XMMUYECKHWe CBOMCTBA, MOJiydyeHUe, TipuMeHeHue. [lelicTBUe
XJIoOpa U XJIOPOBOJIOPO/ia Ha OpraHu3M 4ejioBeKa. BakHeillllve XJI0puUAbl U UX
HaxoKJeHue B TIPUPOJE.

OObirjasi xapakTepucTyika 371eMeHTOB VIA-rpymrbl. OcobeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHble CTeTleH! OKHCIeHUS.

CrpoeHue U (pu3ruecKre CBOMCTBA IMPOCTHIX BEIECTB - KUCIOPOJa U Cephl.
AnnoTrporHble MOAUMGUKALIMM KUCIOPO/a U Cepbl. XUMUUECKHe CBOMCTBA CEpBbl.
CepoBo/i0po/, CTpoeHue, hr3nueckre U XuMuueckue cBoicTBa. OKCU/IbI Cephl Kak
Tpe/ICTaBUTE/Id  KUC/IOTHBIX OKcuoB. CepHassi KWUC/IOTa, (usnueckue U
XUMUUecKde CBOMcTBa (00llMe Kak TIpeACTaBUTeNss Kjacca KHUCAOT |
cnierudryeckre). XuMHUUYeCcKde peaklvd, JieXKall[ie B OCHOBE IPOMBIIIIEHHOTO
criocoba TosyueHusi cepHOM KucCIOThl. [IpumeHeHue. Coyid CepHOM KUCJIOTHI,



KaueCTBeHHasi peaklys Ha Cy/bdaT-uoH. HaxoxaeHue cepbl U ee COeUHEHUN B
npupoje. XUMHUYECKOe 3arpsi3HeHHe OKpYy’Karollleld cpefibl COeUHEHUSIMUA Cephbl
(KMC/IOTHBIE  JOXKAW, 3arpsi3HeHHe BO3[yXa U BOJOEMOB), CIIOCOOBI €ro
Nipe/J0TBpalleHHUs].

OO611ast xapakTepucTUKa 37eMeHTOB VA-rpymrbl. OcoOeHHOCTH CTpOeHust
aTOMOB, XapaKTepHble CTeNeH! OKUCIeHUSI.

A30T, pacrpocTpaHeHWe B TIpUpojie, (uU3nMyeckue W XHMMHUYeCKue CBOMCTBa.
KpyroBoport a3oTa B npupo/ie. AMMMaK, ero (pusndeckue U XuMUUecKre CBONCTBa,
nosiyyeHue M npuMeHeHde. Co/ld aMMOHMS, UX (U3UUECKHMe W XHMUUECKHUe
CBOMCTBa, MprvMeHeHWe. KauecTBeHHass peaklys Ha WOHbl aMMOHMUS. A30THas
KWUC/IOTa, ee TmoaydyeHWe, ¢u3NUecKWe U XUMUYeCKHWe cCBoicTBa (00liue Kak
Tpe/iCTaBUTe/Isl Kjiacca KUCIOT U crieluduueckue). Vcrnonb3oBaHWe HUATPATOB U
cojieli aMMOHMSI B KaueCTBe MUHepaIbHBIX yA00peHuil. XuMuUeckoe 3arpsi3HeHue
OKpY>Karollleld cpefibl COeMHEHUsIMU a30Ta (KWUCIOTHbIe [OXKW, 3arps3HeHHue
BO3/1yXa, [MOYBbI U BOJJOEMOB).

docdop, amnoTporHele MogupuKauu (ocdopa, pu3nueckrue U XUMHAYeCKHe
cBorctBa. Okcup pocdopa (V) u pocdopHas KUc/I0Ta, GU3NYeCKre U XUMUUYECKUe
CBOICTBa, TmosyueHue. Mcrosnb3oBaHue ¢GochaToB B KauecTBe MHUHepasbHbIX
y100peHUiA.

OOb1jasi xapakTepucTuka 3jeMeHTOB [VA-rpymmbl. OcobGeHHOCTU CTpOeHUst
aTOMOB, XapaKTepHbIe CTeNeHU OKUCIeHUS.

Yrnepon, amioTporiHble MOAW(UKALMM, paclpoCTpaHeHWe B TIPUPOJE,
busnueckve W XuUMUUeckue CBoMcTBa. Agcopbiusi. KpyroBopoT yriepozaa B
nipupoze. OKCUbl yrieposa, ux ¢pusnueckue U XMMUUeCKUe CBOWCTBA, J1eliCTBUe
Ha JXKMBBbIE OPTraHW3MBbI, TO/lyueHHe U TpUMeHeHHe. DKOJIOTUUecKre TpoO0/eMsbl,
cBsizaHHble € OKcuzaoMm yriepoga (IV), rumoresa r/106ambHOTO TIOTETUIEHUS
K/IMaTa, TTapHUKOBBIM 3(deKT. YTo/bHasi KMCI0Ta U ee COMU, UX (r3ndecKkrie U
XUMUUecKrde CBOMCTBa, TMOJyueHUWe W TipuMeHeHue. KauecTBeHHasi peakiusi Ha
kapboHar-uoHbl.  Mcronb3oBaHue — kKapOoHaTOB B ObITY,  Me[UIlUHe,
TIPOMBILLIZIEHHOCTH U CeTbCKOM XO3SIHCTBe.

[TepBOoHaua/bHbIE TIOHATHSI 00 OpraHMYeCcKUX BelleCcTBax KakK O COeJMHEeHUSX
yriaeposa (MeTaH, 3TaH, 3TU/IeH, al|eTU/IeH, 3TaHOJI, TJIMLePUH, YKCYCHasl KUCJI0Ta).
[IpyposHble UCTOUHWKH YIJIEBOAOPOAOB (Yrosb, TPUPOJHBLIA Tra3, HedTb),
TIPO/IYKTHI UX TlepepaboTKy (6eH31H), UX POJIb B OBITY M IIPOMBIILIJIEHHOCTH.

[ToHsiTve 0 GMOJIOTHYECKN BaXKHBIX BeIlleCTBaxX: KHUpax, Oeskax, yriaeBojax - v
UX pOJM B JKA3HM uUesioBeKa. MarepuanbHOe €[UHCTBO OpPraHUYecKUX U
HeopraHWYeCcKUX Coe/JMHeHUHN.

KpemHuuii, ero ¢usnueckue U XUMUUeCKHe CBOMCTBa, T0OJlydeHUEe W
npuMmeHeHne. CoeauHeHMsT KpeMHHs B mnpupoge. OOimiue mipeacTaB/ieHUs 00
okcuzie kpemHus (IV) u kpemHueBoli kuciaote. CUTUKAThI, UX UCIO/b30BaHUE B
ObITY, MeAWl[MHe, TPOMBIILIEHHOCTH. Ba)kHelIne CTpPOWTE/bHbIE MaTepHasIb:
KepaMuKa, CTeK/o, IjeMeHT, OeToH, >kene300eToH. IIpobGsiembl 6Ge30macHOTo
WCTIO/Tb30BaHUs CTPOUTE/TbHBIX MaTepraioB B TIOBCETHEBHOM »KH3HU.

XUMUUEeCKUM 5KCIIepUMeHT: M3yueHHWe 00pas3ljoB HeOpraHUUeCKHX BelecTB,
CBOMCTB COJITHOW KUCJIOThI, IPOBeJeHMe KaueCTBeHHbIX Peakl[Mi Ha XJI0PU-UOHBI



1 HabJ/ro/leHre TIPU3HAKOB WX MPOTeKaHWs, OIbIThI, OTpaXkaroiye (pusuveckue u
XMMHWUECKHe CBOWCTBAa TaJIOT€HOB Y UX COeJMHEHUH (BO3MOKHO HCIIO/Ib30BaHHeE
BU/IEOMATEPUA/IOB), O3HAKOMJIEHHe C o00pa3ijaMu XJIOpWI0B (Ta/JloreHH/I0B),
03HaKOMJIeHHe C 00pa3iiaMu Cephbl U ee COeIMHEHUSIMU (BO3MOKHO MCITO/Tb30BaHHe
BH/leOMaTepUasioB), Hab/momeHre Tipoijecca oOyT/IMBaHUA caxXapa TIoJ| JeHCTBUEM
KOHLIEHTPDUDOBAHHOM CEePHOM  KHUC/JOThl, W3y4YeHUe XUMUUEeCKHUX CBOWCTB
pa3baB/ieHHOW CepHOI KUC/IOThI, TIPOBe/IeHre KaueCTBeHHOM peaki[iy Ha CybdaT-
WOH U HabroJeHHe TIpU3HaKa ee TIPOTeKaHUs, O3HAaKOM/eHHe C (PU3nUeCKUMHU
CBOMCTBaMHU a3oTa, ¢ochopa M UX coeAuHeHUN (BO3MOXXHO MCI0J/Ib30BaHUE
BUJleOMaTepUaioB), oOpa3ijaMu a30THBIX U (HochOpHBIX ya0OpeHuH, rmoayueHue,
coOupaHve, paclio3HaBaHWe U U3ydyeHWe CBOWCTB aMMHaka, TpOBefieHue
KaueCTBEeHHbIX peaki[Mii Ha UOH aMMoHUs U (ocdar-uoH U M3yyeHue TPU3HAKOB
WX TIPOTeKaHWsl, B3aMMO/IeMCTBUE KOHL|EHTPYPOBAHHOW a30THOM KHCJIOThI C M€e/IbIO
(BO3MO’KHO WCII0/Tb30BaHue BU/IeOMAaTepUasoB), M3yueHue MoZzeneu
KPUCTa/UIMUeCKUX PpelleTOK anmasa, rpadura, Qy/iepeHa, O3HAKOMJeHUEe C
TIPOI[eCCOM  aZicOpOI[MK  paCTBOPEHHBIX BEIIeCTB aKTHBUPOBAHHLIM VIJIEM H
yCTPOMCTBOM MPOTUBOTra3a, MoiyyeHre, coOMpaHre, pacrio3HaBaHWe U M3yueHHe
CBOMCTB YT/IEKHC/IOTO Tra3a, MpoBe/leHre KaueCTBEHHbIX peakiuii Ha KapboHaT U
CUNUKAT-UOHbl W W3yueHWe TMPU3HAKOB UX TPOTEeKaHWs, O3HAaKOMJIEHUe C
MPOAYKI[Me CHUIMKAaTHOW TPOMBIIIJIEHHOCTH, pellleHhe SKCIepUMeHTa/IbHbIX
3aj1au 1o TeMe "Ba)kHeMIlIMe HeMeTa/l/Ibl U UX COeJUHeHUs "

MerTasinbl U UX COeVHEHUS.

OOb11jasi XapaKTePUCTHKA XUMHUUECKUX 3JIEMEHTOB - MeTa/lJIOB Ha OCHOBAaHUU WX
nonokennsi B [leproguueckon cucTteMe XMMHUUYeCKHUX 3iemeHToB [.U.
MeHpeneeBa 1 ctpoeHus aToMoOB. CTpoeHre MeTa/sioB. MeTtayinueckasi CBsI3b U
MeTa//TMyecKasi  KpPUCTa/uIduecKass  pelleTKa.  JJeKTPOXUMUYECKUM  psif
HaTpsDKeHUN MeTa/ioB. @u3ndeckre U XMMUUeCKWe CBOMCTBa MeTasuioB. Obiiue
CriocoObI TIO/TydeHUss MeTasiioB. [loHATHE O KOPPO3WM METa/lJIOB, OCHOBHBIE
crocobbl 3amMThl WX OT Koppo3uu. CrutaBbl (CTasib, YyT'yH, AIOPaJFOMUAHUH,
OpoH3a) 1 X NPUMeHeHNe B OBITY U TTPOMBIIILJIEHHOCTH.

[[lesiouHble MeTasuibl: TMOMOKeHUe B IleprofiMueckor CHUCTeMe XUMHUUYEeCKUX
snemeHnToB [I.MI. MeHe/eeBa, CTpOeHHMe MX aTOMOB, HaXOXJeHWe B TIpUpOJe.
dusrueckre U XMMUUeCKHe CBOMCTBa (Ha rpuMepe HaTpus M Kanus). OKcuzabl U
TUAPOKCUBI HaTpuss M Kanvsd. [IpymeHeHue 1e/IOYHBIX MeTa/VIOB U HUX
COoeIMHEeHU M.

[[lenoyHO3eMe/IbHBIE  MeTa/UIbl MarHUM W KajbLWW: TOJIOXKEHUWEe B
[Teproguueckor cucteMe XUMHUYeCKHUXx 3jeMeHTOB [I.A. MeHpeneeBa, CTpoeHUe
VX aTOMOB, HaXOXX/IeHWe B Tipupojie. Pr3nyeckre U XUMUYEeCKre CBOMCTBA MarHUst
M Kanblus. Baxueliive coefuHeHUs KaibLusi (OKCH[l, TUAPOKCHU[, COJIN).
JKecTkoCTh BOfIbI ¥ CTIOCOOBI ee yCTpaHeHHUS.

AsromuHWN: TIosioKeHUe B [leproguueckoi cucteMe XUMUYECKUX 3/1IEMEHTOB
O.. MeHpeneeBa, CTpOeHMe aTtoma, HaxokaeHue B Tipupoge. dusmueckue u
XMMUUeCKre CBOWMCTBa atOMUHUS. AM(OTepHble CBOMCTBA OKCHU/IA U THPOKCH/IA
a/TFOMUHMUSI.



Kene3so: nonoxxenve B [leproanyeckor cucteme XuMU4YeCcKux symemeHToB 1.
MeHjeneeBa, CTpoeHue aToMa, HaxoXzjeHue B 1mpupofe. Dusnueckue U
XMMUUECKre CBOWCTBaA xene3a. OKCUJbI, TUAPOKCUIBI U conmu conu kene3a (II) u
kene3a (III), nx cocta, CBOMCTBA U TIOTyU€HHUe.

XUMHUECKUM 3KCIIEPUMEHT: 03HaKOMJIeHHe C 00pa3ilaMyi MeTaslJIOB U CIIJIaBOB,
UX (U3MYECKUMH CBOWMCTBaMH, H3yueHHWe pe3y/IbTaTOB KOPPO3UM MeTasjioB
(BO3MOYKHO MCIIO/b30BaHUE BU/jeOMaTepUanoB), 0COOeHHOCTe B3avMOZEeNCTBUS
OKCHJla Ka/lbl[dd M  HaTpusi C BOJoM  (BO3MOXHO  MCIIO/Ib30BaHUE
BU/leOMaTePUAIOB), UCC/IeJOBaHUEe CBOMCTB >KeCTKOW BOJbI, TpoLiecca TOpeHus
)Kerne3a B KMC/I0poJie (BO3MOXXHO MCIOJIb30BaHUE BUleOMaTepUasioB), NMPU3HAKOB
MPOTEeKaHUs1 KaueCTBEHHBbIX peakluii Ha WOHbI (MarHus, Kasblusi, aJtOMUHMUS,
1uHKa, >kesne3a (I1) u »xkenesa (III), meau (II), Hab/moAeHWe W ONHMCaHKE TIPOLIECCOB
OKpallMBaHUsl IJlaMeHW MOHaMK HaTpus, Kaiusgd UM KalbLusg (BO3MOXXHO
WCI0/Ib30BaHWe  BU/leOMaTepuasioB), HUCCAefloBaHMe aM(OTepHbIX CBOWCTB
TUAPOKCUA aTlOMUHUSL U TUADPOKCHUAA ILIMHKA, peIleHue 3KCIepPUMEeHTAbHbIX
3a7iay o TeMe "BakHelI1e MeTasl/ibl U UX COeIMHeHUs "

XUMUS U OKpY’Karolas cpeza.

BeilectBa ¥ MaTepuanbkl B TIOBCEJHEBHOM >XM3HU uYesoBeka. be3oracHoe
WCTI0/Ib30BaHKe BeIeCTB U XMMHUUEeCKUX peakluii B ObITy. [lepBasi omMoiib Tpu
XMMUUECKHX 0’KOTraxX U OTpaBJ/IEHUSIX.

XvMHUecKoe 3arpsi3HeHWe OKpY’Karollleld cpefbl (mpefenbHasi [OMyCTAMas
KOHL|eHTpaLus BewecTB (panee - I171K). Ponb XxuMuM B pellieHUH 3KOJIOrMYeCKUX
rpooem.

XUMHUYeCKUM SKCTIepUMEHT: W3ydeHre 00pa3ilioB MaTeprasioB (CTEeKJIO, CTIaBbl
MeTaJl/IOB, MOJIMMEPHbIE MaTepUallbl).

MexripeimMeTHBIe CBSI3U.

Peanuzaiuss MeXnpeJMeTHbIX CBsI3eM MNpPU K3ydYeHUWM XWMHUM B 9 Kjacce
OCYIIIeCTB/ISIETCS Uepe3 HCIOb30BaHHWE KakK OOIUX ecTeCTBeHHO-HAayUYHBIX
TIOHSITUM, TaK Y TIOHSATUU, SB/SIOLIUXCS CUCTEMHBIMU /11 OTAEeIbHBIX MPeMEeTOB
eCTeCTBeHHO-HayYHOr'0 LIUK/Ia.

OO011e ecTeCTBeHHO-HayuHble TIOHSITHS: HayuHbIA (haKT, TUIIOTe3a, 3aKOH,
TeOpHWs, aHaau3, CUHTe3, Kiaccu(uKaiys, TepUoJUYHOCTb, HabmoeHue,
SKCIIePUMEHT, MO/eIupOBaHue, W3MepeHue, MOJelb, SBJIeHWe, T[apHUKOBbBIU
3¢ deKT, TeXHO/IOTrusl, MaTepHaJIbl.

du3nKa: MaTepus, aTOM, 3JIeKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI,
PaZiM0aKTUBHOCTH, MOJIEKY/1a, 371eKTPUYECKUMN 3apsz, TIPOBOHUKU,
TIOJTYTIDOBO/THUKY,  AM3JIEKTPUKH, (OTO3/IEMEHT, BeIecTBO, Teo, 00beMm,
arperaTHoe COCTOsIHHe Bell|eCTBa, ra3, paCTBOpP, paCTBOPUMOCTb, KpUCTa/l/InyecKas
pellieTKa, CI/aBbl, (DU3MUecKre BeIUUUHbI, eJMHULIbI U3MepeHUsl, KOCMUYeCcKoe
IIPOCTPAHCTBO, I/IaHeThl, 3Be37bl, CoJHLIe.

buonorust: ¢orocuHTe3, gbixaHue, Ouocdepa, 3KOCHCTEMa, MHUHepaIbHbIE
y100peHusi, MUKPO3J/IeMEHThI, MaKPO3/IeMEHTHI, ITUTaTe/IbHbIE BellleCTBa.

['eorpadms: atMocdepa, rugpocdepa, MUHepasbl, TOPHbIE TTOPOJbI, MOEe3HbIE
HCKOTIaeMble, TOTJIMBO, BOJIHbIE PECYPCHI.



IInaHupyembie pe3y/ibTaTbl 0CBOEHHUSI MPOrpaMMbl M0 XMMHUHM Ha YPOBHe
OCHOBHOT'0 0011[ero 00pa3oBaHMsI.

V3yyeHHe XHMHHM HA YPOBHE OCHOBHOro o0mero o0pa3oBaHHs
HaMpaBJ/IeHO Ha [OCTIDKeHHe O0YyUarol[UMHCS JTUUYHOCTHBIX, MeTarpeMEeTHBIX U
TIpeIMETHBIX Pe3y/bTaTOB OCBOEHUS YUueOHOT0 TIpeMeTa.

JIMYHOCTHBIE pe3y/nbTaThl OCBOEHUS] TIPOrpaMMbl OCHOBHOTO  OOIIlero
oOpa3oBaHUs JOCTUTAIOTCS B XOJle OOyueHUs XUMUU B eJWHCTBe ydeOHOU U
BOCTIUTaTeTbHOU IesITeIbHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUHACKUMHU
COLIMOKYJIbTYPHBIMU M IYXOBHO-HPaBCTBEHHbIMU LIEHHOCTSIMH, TIPUHSTHIMUA B
oOIrlecTBe TMpaBWaMU U HOPDMaMU TIOBeZieHUs] U CIIOCOOCTBYHOT TIpoljeccam
CaMOTI03HAHUSI, CAMOPA3BUTHS U COL[MA/IM3ALIUNA 00yJaroIUXCsl.

JINUHOCTHBIE ~ pe3y/ibTaThbl ~ OTPaKalOT  TOTOBHOCTb  OOyYarommxcs
DYKOBO/ICTBOBAaTbCSI CHCTEMOM TO3UTUBHBIX 1[€HHOCTHBIX OpHEeHTalui W
paciIMpeHure OmbITa 1eITebHOCTH Ha ee OCHOBE, B TOM UMCJ/Ie B YaCTH:

1) maTpuoTUUECKOT0 BOCIIUTAHUS:

1[eHHOCTHOT'O0 OTHOIIIEHUsI K OTeUeCTBEHHOMY KY/JbTYPHOMY, UCTOPUUECKOMY U
HayuyHOMY Hac/ie[lii0, TIOHMMaHUsl 3HAueHUs XUMUUYeCKOW HayKhd B IKU3HU
COBpEMEHHOIr'0 00IIecTBa, CIIOCOOHOCTH BJAZIeTh JAOCTOBEPHOW HWH(OpMaIer o
Tepe/IoBbIX JOCTIDKEHUSIX W OTKPBITUSIX MUPOBOM U OTeueCTBEHHOW XUMHH,
3aMHTEepeCOBAaHHOCTH B HAyUHBIX 3HAHUSIX 00 YCTPOUMCTBe MUpa U 00111eCTBa;

2) rpaXKJaHCKOr0 BOCITUTAHUS:

Mpe/CTaB/lieHdss O COLMA/JIbHBIX HOPMaxXx W MpaBWIaX MeXJIUYHOCTHBIX
OTHOILIEHU} B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B 00I11[eCTBEHHO
T0JIe3HOM,  yueOHO-MCCIe0BaTe/IbCKOM, TBOPUYECKOW W JAPYrUx  BHAx
JesiTe/IbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW [IesiTeIbHOCTH TIpH
BBITIOJTHEHUM y4eOHBIX, TI03HaBaTeMbHBIX 3aZlau, BBIMOTHEHUA XUMHUUECKUX
9KCTIEPUMEHTOB, CO3/IlaHUU yueOHBIX TIPOEKTOB, CTPeM/IEHUsI K B3aMMOTIOHUMaHUIO
W B3aUMOIIOMOII[d B TIpoljecce 3TOW yueOHOH JesiTelbHOCTH, TOTOBHOCTH
OlleHMBaTh CBOe TIOBeJileHMe U TIOCTYTKM CBOMX TOBAapHIled C TI03ULUU
HPABCTBEHHBIX U MPaBOBLIX HOPM C YUeTOM OCO3HaHUsI TTOC/Ie/[CTBUM TTOCTYTIKOB,;

3) 1]leHHOCTH Hay4YHOT0 MO3HaHUS:

MHPOBO33peHUECKHX TIpeZICTaB/eHU O BellleCTBe W XHMUUECKOW peakI[uH,
COOTBETCTBYIOLLIMX COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKU M COCTaBJISIFOLUX
OCHOBY /iJIi TIOHMMaHUsI CYIIJHOCTH Hay4yHOM KapTHWHBI MHpa, MpefcTaB/ieHui 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pPa3BUTUS MPUPOAbI, B3aUMOCBSI3IX 4YesiOBeKa C
TIPUPOJHOM CpeJio, O POJIU XUMHHU B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

M03HaBaTe/bHbIX MOTUBOB, HalpaB/IeHHbIX HA TOJlydeHWe HOBbIX 3HaHUU 1O
XUMHH, He0OXOJUMBIX /1J1s1 00BsICHeHHUS] HaO/TI0laeMbIX TTPOLIeCCOB U SIBJIEHUM;

M03HaBaTe/bHOM, UH(POPMALIMOHHOM U UMTaTeNbCKON KY/bTYPhl, B TOM UMC/Ie
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CITIPABOUHOM
JIUTepaTypo, [OCTYMHbIMA TEeXHUUECKUMM CpeliCTBaMU UH(POPMaLMOHHBIX
TeXHOJIOTUI;

WHTepeca K OOyYeHWIO M T[I03HaHMIO, J/F0003HATE/NIbHOCTH, TOTOBHOCTU U
CrocoOHOCTM K camMooOpa3oBaHHWIO, TIPOEKTHOM U HCC/IeZioBaTe/bCKOU



JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HAIlpaB/IeHHOCTU W YPOBHS O00yueHHUs B
JlalbHeMIIIeM;

4) hbopMHUPOBaHUS KY/IbTYPhI 3/[0POBBSI:

OCO3HAHHUSI I[eHHOCTH >KW3HHW, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY
3[0POBbIO, YCTAHOBKM Ha 3/I0pOBBIM 00pa3 >XM3HW, OCO3HAHUs TIOCTE]CTBUM U
HETPUATHS BpPeJHBIX TIPUBbIUEK (YIIOTpeOIeHNsT a/TKOT0Isl, HAPKOTHKOB, KypeHus),
Heob6X0oAUMOCTH COO/IOJileHUsI TpaBWI  0e30macHOCTU TIpU  oOpalljeHuu  C
XUMHUECKUMU BeI[eCTBaMH B OBITY M pealbHOM »KU3HH;

5) TPyA0BOIr0 BOCIIUTAHUS:

MHTepeca K IPaKTUUeCKOMy M3ydeHHI0 Tipodeccuii ¥ Tpy/ia pa3iMuHOro po/ia,
yBaKeHWe K TPYyJy U pe3yjbTaTaM TDPY/AOBOM [eATelbHOCTH, B TOM 4YKC/Ie Ha
OCHOBe TpUMeHeHHs TIpeJIMeTHbIX 3HAaHWM 10 XWMHH, OCO3HAHHOTO BbIOOpA
WHAVBU/IyaIbHOM TPAeKTOPHUH TIPOJ0/DKeHUsT 00pa30BaHMS C yUeTOM JIMYHOCTHBIX
WHTEpPeCcoB U CIIOCOOHOCTH K XUMUH, 00IIleCTBEHHBIX NMHTEPECOB U MOTpeOHOCTeH,
yCITeITHOW MpodeCcCoHaMbHOM /IesTeTbHOCTH U Pa3BUTHSI HeOOXOAUMBIX YMeHHH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(eCCUOHATLHOM CPeJie;

6) 9K0JIOTHYeCKOT0 BOCITUTAHUS:

9KOJIOTMUECKH 11e/iec000pa3HOro OTHOLIEHWsS] K TPUPO/ie KaK UCTOUHUKY
YKU3HU Ha 3emsie, OCHOBE ee CYIIeCTBOBAHUsI, [TOHUMAaHUS [IEHHOCTH 3/I0POBOTO U
Ge3ormacHoro obpa3a »KU3HU, OTBETCTBEHHOT'O OTHOIIEHUs K COOCTBEHHOMY
bu3MuecKkoMy U TCUXUUYECKOMY 3/I0POBbIO, OCO3HAHUS LI€HHOCTH COO/HOZieHUs
nipaBu/1 6e3011acCHOTO TOBejeHUsI MpY paboTe C BellleCTBaMU, a Tak)Ke B CUTYaLIUsX,
yTPOJKAIOIIUX 3/[0POBBIO U XKU3HU JIIO/IeH;

CrIoCOOHOCTU TIPUMEHSITh 3HAHUS, TI0/iydyaeMble TIPU U3YUeHUH XUMUH, [JIs
pellleHUsT 3ajJjau, CBS3aHHBIX C OKpY»Kalollleld NPUPOJHOM Cpe/lol, ITOBBIILIEHUS
YPOBHSI ~ 9KOJIOTMYECKOW KY/JbTYpbl, OCO3HaHUs TI/100a7bHOTO — XapakKTepa
9K0JIOTUUYECKHUX TTPO0/IeM U TyTeld UX pellleHus TTI0OCPeICTBOM MEeTOJJ0B XUMUH;

JKOJIOTUYECKOTO  MBIIIUIEHHSI, yMeHUs  pPYKOBOJICTBOBAaTbCSI WM B
TI03HaBaTe/IbHOM, KOMMYHUKAaTUBHOW 1 COLIMATLHOM TTPAKTHKE.

MerTanpeaMeTHble pe3y/bTaThl. B cocTaBe MeTarpeJMETHBIX Ppe3y/bTaTOB
BBI/IE/IIFOT 3HAUMMBbIe 711 (HOPMUPOBAHHUS MUPOBO33PeHHS 00IIleHayUHbIe TOHATHS
(3aKOH, Teopwsi, TIPUHLIUII, THUIOTe3a, (aKT, CHUCTeMa, TPOIECC, SKCIIEPUMEHT U
Apyroe), KOTopble UCMO/b3yIOTCS B eCTeCTBeHHO-HAYUHbIX yueOHbIX MpejMeTax U
TI03BOJISIIOT Ha OCHOBE 3HaHWU U3 3TUX TpeiIMeTOB (JOpMHUPOBATh TIpe/ICTaB/IeHHE O
1[eJIOCTHOM Hay4yHOM KapTHHe MWpa, U YHHUBepCa/ibHble ydeOHbIe [1eHCTBUS
(mo3HaBarenbHbIE, KOMMYHUKATUBHbBIE, PETryJ/ATHBHbIE), KOTOpble 00eCcreurBaroT
dbopMupoBaHrHe  TOTOBHOCTH K  CAMOCTOSATETbHOMY  IUIAHMPOBAHUIO |
OCyLL[eCTB/IEHUIO  yueOHOW flefATe/IbHOCTH. MeTanpeiMeTHble  pe3yJbTaThbl
OCBOeHUs1 0Opa3oBaTe/NbHON IpOrpaMMbl 0 XWUMWUWA OTPaXKalOT OBJIafieHue
yYHUBepCabHBIMU TI03HABATe/TbHBIMU JeUCTBUSIMH, B TOM UHCTIE:

1) 6a3oBbIe OrUUeCKYe [1eHCTBUS:

yMeHHe WCIO/b30BaTh IIPUEMbI JIOTMUECKOTO MBIIJIEHUSI TIPH  OCBOEHUH
3HAaHWM: PacKpbIBaThb CMBIC/I XUMHUECKHUX TOHSATHM (BBIZE/SATh MX XapaKTepHBIE
NIPU3HAKY, yCTAHAB/IMBAThb B3aUMOCBSI3b C JPYTMMH TTOHSITHUSMH), HCIOIb30BaTh
TIOHSATHUS /1J1s1 0ObSICHEHHs OT/le/IbHBIX (DAaKTOB U sIBJIeHWH, BLIOUpaTh OCHOBAHUS U



KpUTEpPUM [/Is1 KIaCCU(PUKALUA XUMUUEeCKUX BelleCTB U XMMUUYeCKUX peakiiui,
yCTaHAB/IMBaTh TIPUUMHHO-C/Ie/ICTBEHHBIE CBS3M MEXIy OO0BeKTaMH H3yueHus,
CTPOUTH JIOTUUECKUe pacCyXAeHusi (MHAYKTUBHbIe, e [yKTHBHbIE, TI0 aHaJIOTuK),
TIPOBO/IUTh BLIBO/IbI Y 3aK/IFOUEHUS;

yMeHue TpUMEeHSITh B TIpollecCe TIO3HAHUs TIOHATUS (TIpeAiMeTHble U
MeTaripeiMeTHbIe), CHMBO/IMUYeCcKre (3HaKOBbIe) MO/Ie/TH, UCTI0/Ib3yeMble B XUMUH,
1peoOpa30BbIBaTh IITMPOKO MPHUMeHsieMble B XUMUU MO/ie/bHbIe Tpe/iCTaBIeHus -
XUMUUECKUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢Gopmyja U ypaBHeHHe
XUMHUUeCKON peakiuu - MpHU pellleHuH yueOHO-TI03HaBaTe/bHbIX 33/jad, C y4eTOM
3TUX MO/Ie/IbHBbIX MpeJCTaBAeHUM BbISB/IATb U XapaKTePU30BaTb CYIeCTBEHHBIE
TIPU3HAKK U3yuaeMbIX 00BbEKTOB - XUMHUUECKUX BeIleCTB U XUMUUYECKUX Peaki[ui,
BBISB/ISATH  OOIIMe  3aKOHOMEPHOCTH, TIPUYMHHO-C/Ie[CTBEHHbIE CBS3UM U
TIPOTUBOPEYUS B U3ydyaeMbIX MpOoL[eccax U sBIeHUSIX;

2) 6a30BbIe HICC/Ie0BATEbCKIE JeNCTBUS:

yMeHHe MCMO0/b30BaTh IIOCTaB/IeHHbIe BOIMPOCHI B KayeCTBe HWHCTPYMEHTa
MO3HAHHWs, a TakKXe B KaueCTBe OCHOBbI /i1 (DOPMHUPOBAHUS THUIIOTE3bI TI0
TIpOBepKe MPaBUWIbHOCTH BbICKa3bIBAEMbIX CYXKJeHUMH;

nprobpeTeHHe OMbITa TI0 TUIAHUPOBAHUIO, OpraHW3allMi U TIPOBeJeHUI0
yueHWYeCKMX SKCIIepUMEHTOB: yMeHHe Hab/ojaTh 3a XOAOM TIpoliecca,
CaMOCTOSITeJIbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/iMpoBaTh 0000IeH s U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEIEHHOIO OMbITa, UCC/Ae0BaHUS], COCTAB/ISATh OTYET
0 TIpo/ie/laHHOM pabore;

3) pabota ¢ uHdpopmaruei:

yMeHWe BbIOMpaTh, AaHA/JW3UPOBATb W HWHTEPIIPETUPOBaTh HWH(OPMAIUIO
pa3/IMUHbIX BUZOB U (POPM TIpe/iCTaB/IeHUs], MTOyuyaeMyt0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMy/IsSIpHasi  JIuTepaTypa XMMHYECKOro COJZIep)KaHHWsl, CIpaBOYHbIE
rnocobusi, pecypcbl VHTepHeTa), KPUTUUYECKH OIL[€HHWBAaTh MPOTUBOPEUMBYIO U
HeI0CTOBEPHYH0 UH(OPMaLUIO;

yMeHHe TIPUMEHSITb pa3/IMuHble METO/bI W 3alpoChl TIPU TIOMCKe U oTOope
vHbOpMaIlMi U COOTBETCTBYIOUIUX JAaHHBIX, HEOOXOJUMBIX [/l BBITOTHEHUS
yueOHbIX Y MO3HaBaTebHBIX 33/lay OMpe/ie/IeHHOr0 TUIla, TpUobpeTeHne OmbiTa B
obacTy  MCMoJb30BaHUS ~ MHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
OBJIa/leHre KY/IbTYPOM aKTUBHOT'O UCMO/Ib30BAHUS Pa3/IMUHbIX IOMCKOBBIX CUCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: MHOOPMAaLUK U
W/UTIOCTPUPOBaTh pelllaeMble 3aZlaudl  HeCJOXHbBIMK CXeMaMH, [Juharpammamu,
Apyrumu hopMamu rpadyKi U UX KOMOHHAI[HSIMU;

yMeHWe WCI0/b30BaTh W  aHaAM3WpoBaTh B  Tporjecce ydeOHOM U
WCC/IeJ0BAaTe/bCKOM [1eATeIbHOCTH UH(OPMALUI0 O BAUSIHUM TMPOMBILLIEHHOCTH,
Ce/IbCKOr0 XO035iCTBA M TPAHCIOPTa Ha COCTOSIHWE OKpY»Karolleld MpPUPOHOU
cpefpbl;

Y obyuatommerocsi OyayT cgopMUpOBaHBI ClieAyIOIIMe YHUBEpCaJbHbIe
KOMMYHUKaTUBHbIE /1eliCTBUS:

yMeHUe 3aZlaBaTh BOMPOCHI (B X0/l Auanora u (Uim) AUCKYCCHH) TI0 CYIeCTBY
obcyxaemMoli Tembl, (OpPMY/JMPOBaTh CBOM TMPEeJJIOXKEHUST OTHOCHUTETHHO
BBITIOJIHEHHS TTPe/JI0KEHHOM 3a/iauu;



npuoOpeTeHre OIbITa MPe3eHTal[dH Pe3y/IbTaTOB BBITIOJIHEHUS XUMHUeCKOTO
JKCTieprMeHTa (71abopaTopHOTO OI1bITa, TabopaTOpHOUM PabOThI TI0 UCC/IeJOBAHUIO
CBOMCTB Bell[eCTB, yueOHOTO MPOeKTa);

3aMHTEepPeCOBAaHHOCThL B COBMECTHOW CO CBepPCTHUKaMU I103HaBaTe/lbHOW WU
HCC/IeJOBaTe/TbCKOM /IeTe/TbHOCTA TIPU peIleHWd BO3HUKAIOIMUX TIpobsieM Ha
OCHOBe yueTa OOIIMX WHTEPeCcOB M COTJIaCOBaHUs IMO3ULMN (00CyKaeHHs, oOMeH
MHEHUSIMM, '"'MO3rOBble INTYPMbI', KOOPAMHAIIUSI COBMECTHBIX JIeMCTBUH,
orpejiesieHrie KDUTEPHEB T10 OlleHKe KaueCTBa BbITIOIHEHHOW PaboThI U pyTHe);

Y obyuatomierocss OyayT cdopMUpOBaHbI Cefylole yHUBepCaibHbIe
peryJiiTUBHbIE eNCTBUS:

yMeHHe CaMOCTOSITeJTbHO OrpefiensTh 1jed [eATelbHOCTH, TUIaHHPOBaTh,
OCYIIIeCTBJ/ISITh, KOHTPO/MPOBAaTh W TMPHU HEOOXOAWMOCTU KOPPEKTHPOBAaThb CBOIO
JesiTeNIbHOCTb, BEIOMpATh Haubosee 3(hpeKTUBHBIE CTIOCOOBI peIIeHns YUeOHbBIX U
MO3HABaTe/IbHbIX 3a/lau, CaMOCTOSTE/IbHO COCTaB/SATh W/IA KOPPEKTHPOBATh
NpeJ/IO’KeHHbIA aJTOPUTM [I€UCTBUW TMpPU BBINOJHEHUU 3aJaHUd C Yy4eTOoM
TI0JTyueHHs] HOBBIX 3HAaHMM 00 M3ydaeMbIXx OOBEKTax - BeIecTBaX U peakIvsx,
OlleHUBaTh COOTBETCTBUE MOTyUeHHOT0 pe3y/ibTaTa 3asiB/IeHHOMU 11e/Ty;

yMeHHe UCI0/Ib30BaTh U aHA/IM3UPOBAaTh KOHTEKCThI, TIpe/ijlaraeMble B YCJIOBUU
3alaHUM.

[TpenmeTHbIe pe3y/bTaTbl OCBOEHHS TIPOrPaMMbl TI0 XWMHHA Ha YPOBHE
OCHOBHOTO 0011ler0 00pa30BaHUS.

B cocrtaBe mpeAMeTHbIX pe3y/JbTaTOB TI0 OCBOEHUIO 00si3aTenbHOT0
Co/lep>KaHMs, YCTAaHOBJIEHHOTO /JaHHOW deaepanbHOl paboueid TMpoOrpaMMoi,
BBI/Ie/ISIFOT: OCBOEHHBbIe OOYYarOIMMUCS HayuHble 3HAHWS, YMEHHWS W CITIOCOOBI
JeNCTBUM, BUJbI [JeSTeJbHOCTH 110 TIOJyUYeHWI0 HOBOTO 3HaHWsA, €ro
WHTepIipeTaliy, TpeoOpa3oBaHUI0 U TIPUMEHEHWIO B PAa3/IMUHBIX yueOHBIX U
HOBBIX CUTYalUsIX.

K koniy obyuenusi B 8 Knacce y obyuaromierocs OyayT chopMHUPOBaHBI
c/ieflytolye TpeiMeTHbIe pe3y/IbTaThbl 10 XUMUU:

pPacKpbIBaTh CMBICJI OCHOBHBIX XWMMWUECKUX TIOHSITUM: aToM, MoJieKy/a,
XUMUYEeCKU 3/IeMeHT, TIPOCTOe BeIlecTBO, CJI0)KHOe BellleCTBO, CMeCh
(ogHOpPO/Hasi ¥ HEOJHOPO/IHasi), Ba/€HTHOCTb, OTHOCHTE/IbHAasi aTOMHas WU
MoJIeKyJIsIpHasi Macca, KOJIMYecTBO BellecTBa, MOJIb, MOJISIpHasi Macca, MaccoBasi
[0/ XUMUUYEeCKOTO 3/ieMeHTa B COeJJUHeHUU, MOJIIpPHBIA 00beM, OKCH/I, KAC/IOTa,
OCHOBaHHe, COJIb, 37IeKTPOOTPUIIATEeLHOCTb, CTeleHb OKHUC/eHUs, XUMHUUecKas
peakiysi, KiacCUu(UKalys peakilvii: peaki[uu COeIMHEeHUs], peakLiuU pa3yioKeHusl,
peakiuy 3aMellleHus], peaki[iu oOMeHa, 5K30- W SHJOTepMHUeCKUe peakilvu,
TerJIOBON 3(deKT peaklyu, siPO aToMa, 3/IeKTPOHHBIM C/IOM aToMa, aTOMHasi
opbutanb, paAuyC aTtoMa, XUMUUecKas CBSI3b, TIOJISIPHasE U HeToJIsipHast
KOBaJIeHTHasl CBsI3b, MIOHHAsl CBsI3b, NOH, KaTUOH, aHWOH, paCTBOP, MacCoOBasi JI0JisI
BelljecTBa (TIPOLIeHTHast KOHLIEHTpal[Wsl) B paCTBOPE;

WJUTFOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XUMHUUECKUX TIOHSITUM U MPUMEHSITh
9TU TOHATHS TIPH OMMCAHUM BEIeCTB U UX TTPeBpallleHUi;

HCII0/Ib30BaTh XUMUUECKYI0 CUMBOJIMKY JJIsl COCTaB/eHUsI (hOpMYJT BEIleCTB U
YPaBHEHWU XUMHUUECKHX peaKl1u;



OTpe/ie/IiTh Ba/IEHTHOCTb aTOMOB 3/IeMEHTOB B OWHApPHBIX COeAMHEHUSX,
CTereHb OKUC/EHUs 3/1eMeHTOB B OWHApHBIX COeJWHEHUsX, TPUHA/IeKHOCTh
BeLIeCTB K Orpe/ie/IeHHOMY K/lacCy COeJMHeHWH 1o (opmyram, BUJ, XUMHAYECKOU
CBS13U (KOBaJIeHTHAs U MOHHAas1) B HEOPraHUYeCKHUX COeJMHeHUSX;

packpeiBaTb  cMmbici  Ilepuoauueckoro  3akoHa .M. Menjesneesa:
JIEMOHCTPUPOBaTh  MOHMMAaHWe  TepPUOJUYECKOM  3aBUCHMOCTA  CBOMCTB
XUMUYECKHX 3/IEMEHTOB OT UX MOsoKeHus1 B [leproamueckont cucreMe, 3aKOHOB
COXpaHEeHMs MacChl BeILeCTB, TMOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
yueHHsi, 3aKOHa ABOra/ipo, OINWCHIBaTh U XapaKTepu3oBaTh Tab/MuHYI0 (opmy
[Teproanueckor CUCTeMbl XUMUYECKHUX 3JIEMEHTOB: pa3/iiuaTh MOHATUSA "TJIaBHAs
noarpyrma (A-rpyma)” u "mobounHast moarpymnma (b-rpyrimna)”, Manble v O0/bIIHE
Mepuofiibl, COOTHOCUTH 0003HaueHWs, KOTOpble HWMeITCA B  Tabsuile
"[leprognyeckas cucTtemMa XUMHUUeckux djemeHToB [I.V1. MeHnpeneeBa"
UYUCJIOBBIMU  XapaKTEPUCTUKaMU CTPOEHHUS AaTOMOB XMMHUYECKUX 3/1eMEHTOB
(coctraB u 3apsifi siipa, oOljee UYKC/IO 3/IEKTPOHOB U pacripefie/ieHde UX T10
5JIEKTPOHHBIM CJIOSIM);

KJIaCCU(ULIMPOBaTh XMMHUUYECKHe 3JIeMEeHThl, HeopraHhyecKde BelecTBa,
XUMUYECKHe peaklyu (110 YUC/Iy M COCTABY YYaCTBYIOLIMX B PeakL[My BeleCTB, 10
TeII0BOMY 3 (eKTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIMe XWMUYeCKHWe CBONCTBA BeleCTB
Pas/IMUHbIX KJ/IacCOB, T[IOATBep)KJasi OINWCaHue IIpUMepaMU  MOJIEKYJISIPHBIX
YPaBHEHHWU COOTBETCTBYIOIIMX XUMHUUYECKHX PeaKlvu;

MPOTHO3UPOBAaTh CBOMCTBA BELLECTB B 3aBUCUMOCTH OT UX KaueCTBEHHOI'O
COCTaBa, BO3MOXXHOCTH MPOTEKaHUs XWMUUECKHMX MpeBpalljeHud B pa3/IMuHbIX
YCIOBUSIX;

BBIYUCJIATb OTHOCUTE/BHYIO MOJIEKYJIIPHYI0 M MOJISIDHYIO MacChbl BeILeCTB,
MacCOBYIO [OJF0 XMMHYECKOro 3jieMeHTa Mo (opmyse coelvHEeHUsi, MaCCOBYHO
JI0JIF0 BellleCTBa B pacTBOpe, MPOBOJUTH pacCyeTbl M0 YPABHEHUI0 XUMHYECKOU
peakiuy;

MIPUMEHSITh OCHOBHBIE OrMepalyyd MBICJUTE/IbHOM JeITe/IbHOCTU - aHalu3 U
CUHTe3, CpaBHeHHe, 00001jeHre, CUCTeMaTHU3aluio, KIaCCU(PUKALUIO, BhIsIB/IEHUEe
TIPUUMHHO-C/Ie/ICTBEHHBIX CBsI3€eH - JIJisl U3y4YeHHs CBOMCTB BellleCTB U XUMUUeCKUX
peakiivii, ecTeCTBeHHO-HayYHble MeTO/bl T03HaHUsI - Hal/ofieHue, U3MepeHue,
Mo/ie/TMpOBaHue, SKCIIepUMeHT (peasibHbIM U MbIC/IEHHBIN );

C/lefioBaTh TIpaBWIaM T10/Ib30BaHUS XUMUUECKOM TOCyZoi W 1abopaTOpHBIM
o0opy/ioBaHKEM, a TaK)Ke MpaBrIaM obOpailleHus C BelljeCTBaMU B COOTBETCTBUU C
WHCTPYKLUSIMHA TI0 BBITTOJTHEHHIO J1aOOPaTOPHBIX XWMHUYECKHUX OIBITOB  TI0
MOyyeHHI0 M coOvpaHHi0 Ta3000pa3HbIX BellecTB (BOAOpPOJAa W KUCIOPOAA),
TIPUTOTOBJIEHUIO PAaCTBOPOB C OMpeleJIeHHOM MaCCOBOW [0Jied PacTBOPEHHOTO
Bel[eCTBa, [UIAHWPOBaTb M TMPOBOJUTH XUMHYECKHe SKCIIePUMEHTHI II0
pacro3HaBaHUI0 pacTBOPOB Ije/loueld M KUCAOT C TOMOLIbI0 HHJMKATOPOB
(makmyc, deHondTaNIeWH, METUIOPAaHXK U pyTrHe).

K koHily oOyueHusi B 9 knacce y obyyaroiierocs O0yayT chopMUPOBaHBI
c/leflyrolye peMeTHbIe pe3yJ/bTaThbl 0 XUMUU:



PacKpbIBaTh CMBIC/I OCHOBHBIX XMMHUUECKUX MOHATUM: XUMUYECKUU 3JIEMEHT,
aToOM, MOJIeKy/a, UOH, KaTUOH, aHWOH, TIPOCTOe BeLeCTBO, CJIOXKHOe BeIecTBO,
BA/ICHTHOCTb, 3JIEKTPOOTPHULIATE/IbHOCTh, CTEMeHb OKWUC/IEHUS, XUMHUeCKast
peakIysi, XUMHUUecKasi CBsi3b, TeIJIOBOM 3¢ heKT peaki[iu, MO/Ib, MOJIAPHBIA 00beM,
pacTBOpP, SJEKTPOJUTBI, HE3JIeKTPOJIUTHI, 3IeKTPOJUTHYEeCKass IUCCOLUALuS,
peakijid MOHHOrO oOMeHa, KaTa/inu3aTop, XMMUUecKoe paBHOBecre, oOpaTUMbIe U
HeobpaTHUMbIe peaxiuu, OKHCJIUTe/IbHO-BOCCTAHOBUTE/IbHBIE peaxiuy,
OKHUC/IUTE/Ib, BOCCTAaHOBUTE/b, OKWC/I€HWEe W BOCCTAaHOBJIEHWE, aJIJIOTPOIHS,
am(OTepHOCTb, XUMHWYECKass CBsi3b (KOBaJeHTHas, WOHHas, MeTa/l/inJyeckas),
KPUCTa/JIMYeCKasi pelleTka, KOppo3usi MeTasuloB, CIJIaBbl, CKOPOCTb XWUMHUYECKON
peakLuu, rpeenbHo gonyctrumas KoHueHTpauus [1/IK BelecTsa;

W/UTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX TTOHSATAN U MPUMEHSITh
9TU MOHSTHS MPY ONMCAHUU BeLeCTB U UX TMpeBpalleHUl;

MCIT0/1b30BaTh XUMUUECKYI0 CUMBOJIMKY [Jisi COCTaB/eHus1 (OpMyJ1 BeIecTB U
yPaBHEHUU XUMUYECKUX PeaKLu;

orpejie/iiTb Ba/l€eHTHOCTb U CTENeHb OKWUC/IEHUSI XUMUUYECKUX 3JIEMEHTOB B
COeJMHEeHHAX Pa3/IMYHOr0 COCTaBa, NIPUHA/JIEKHOCTh BEIeCTB K OIpe/e/leHHOMY
K/IacCy coeiuHeHWHW 1o (opMysaMm, BHJ, XUMHUUECKOW CBsi3U (KOBaJIeHTHas,
VOHHAasl, MeTa/iiMyeckas) B HeOPraHWYeCKWX COeJIMHEeHUsX, 3apsij, HWOHa II0
XUMUUeCKou (opMysie, xapakTep Cpe/ilbl B BOJHBIX PacTBOpPax HeOpPraHUYeCKHUX
COeIMHEHVH, TUIT KDUCTA/VIMUECKOU peLleTKM KOHKPETHOTO BellleCTBa;

packpbiBaTb CMmbici [lepuoguueckoro 3akoHa [.M. MeHpgeneeBa wu
JeMOHCTPUPOBAaTh €ro TOHKMMaHHWe: OIMUCHhIBATb M XapaKTepr30BaTh TaOIMUHYHO
dopmy Ileproguyeckoil CUCTeMbl XMMHUYECKUX 3/IEMEHTOB: pa3/iduaTh MOHSATHUS
"rnaBHas noArpynma (A-rpymma)” u "mobounas noarpymma (b-rpymma)", Manbie u
Oonblliie  TIePUOABI, COOTHOCUTH O0003HAueHWs, KOTOpble HMEIOTCA B
TepuoANUeCKO Tab/uIe, C UMC/IOBBIMA XapaKTepHUCTHKaM{ CTPOEHHsS aTOMOB
XUMUYECKUX 371eMeHTOB (COCTaB W 3apsifi siapa, obijee UMCIO 37€KTPOHOB U
pacripeiesieHle WX TI0 3/IEKTPOHHBIM CJI05IM), OOBSICHATE 0011Hie 3aKOHOMEepPHOCTH
B M3MEHEHHH CBOMCTB 3/IEMEHTOB M UX COeIMHEHUM B TpejiesiaX MajibIX Mepuo/ioB
Y TJIaBHBIX MMOATPYIII C YY€TOM CTPOEHUSI UX aTOMOB;

K/I1acCU(ULIMPOBAaTh XUMHUUECKHe 3J/IeMeHTbl, HeopraHuueckue BeleCTBa,
XUMUYeCKHe peaklyu (10 YUC/Iy M COCTaBYy YYaCTBYIOLIMX B Peakl[My BeleCTB, T10
Teri0BoMy 3¢G(deKkTy, 10 U3MEeHEeHUI0 CTereHerd OKUCIeHUs] XUMHYeCKUX
57IEMEHTOB);

XapakTepu3oBaTh (OMMChIBaTh) o0Omye U croenuduueckre XUMUUECKHe
CBOMCTBA TIPOCTBIX U CJIOXKHBIX BEIeCTB, MOATBepKJasi OIMUWCAHWe TIpUMepaMu
MOJIEKY/ISIDHBIX U MIOHHBIX YPaBHEHUM COOTBETCTBYIOLIUX XUMUYECKUX PeaKLui;

COCTaBJ/ISITb YPaBHEHUSI 3JIEKTPOJIMTUUECKOU JUCCOLMALIMM KUCIIOT, 1e/l0uer 1
COJIeH, TIOJTHbIE U COKpaIlleHHbIe YPaBHEeHUs peaki[iii HOHHOTO 0OMeHa, YpaBHEeHUS
peakiuii, TIOATBEPXKAAOL[UX CYIeCTBOBAHWE TE€HEeTUUYECKOU CBS3U MEXIy
BellleCTBaMHU pPa3/IMUHbIX K/1aCCOB;

pacKpbiBaTb  CYI[HOCTb  OKHUC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX  peakLu
TOCpeICTBOM COCTaBJIeHUsI 3/IEKTPOHHOTO OasiaHca 3TUX peakljuii;



MPOrHO3MPOBaTh CBOWCTBA BeIleCTB B 3aBUCMMOCTH OT UX CTPOeHMUS,
BO3MO>KHOCTU MPOTEKaHWUs XUMHUUYECKUX TTPeBPALLleHU B Pa3/IMYHBIX YC/I0BUSX;

BBIUMC/ISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYHO MacChl BeLLeCTB,
MacCOBYIO [OJF0 XMMHYeCKOro 3jieMeHTa Mo (opmyse coelvHEeHUsi, MacCOBYHO
JIOJII0 BellleCTBa B pacTBOpe, MPOBOJUTHL pacueThl MO ypPaBHEHHIO XUMUUECKOM
peakLuy;

cob/roiaTh TpaBWIa TM0JIb30BaHUS XUMHUUECKOW TMOCyZol M 1abopaTopHBIM
obopy/iloBaHMeM, a Takke MpaBusia obOpailleHusi C Bell[eCTBaMU B COOTBETCTBUM C
WHCTPYKLUSIMA TI0 BBITIOJIHEHHIO J1aOOpPaTOPHBIX XWMHUYECKHUX OIbITOB TI0
TOJTyueHHI0 ¥ coOMpaHuio ra3000pa3HbIX BelljeCcTB (aMMUaKa U yTJIeKHUC/IOro rasa);

MIPOBOJUTL peakiuM, TMOATBEP)KJarolllie KaueCTBEHHbIM COCTaB pPa3/IMUHbIX
BeII|eCTB: pacrio3HaBaTh OMBITHBIM IyTeM XJIOPUJOPOMU/-, UOAW-, KapOoHart-,
docdar-, cunmmkar-, cynbdar-, TMAPOKCUA-UOHBI, KaTHOHbI aMMOHHS W HOHBI
M3y4YeHHbIX MeTasyIOB, TIPUCYTCTBYIOIME B BOJJHBIX pacTBOpaX HeOpraHWYeCcKUx
BeI|eCTB;

MPUMEHSATb OCHOBHBIE OMepalii MbICUTETbHOW JesTeIbHOCTA - aHaau3 U
CUHTe3, CpaBHeHMWe, 0000IleHHe, CUCTeMaTH3alvi0, BbISBI€HUE TPUUUHHO-
C/le[ICTBEHHBIX CBsi3el - /ISl U3yueHHsl CBOMCTB BeIeCTB U XMMUUEeCKUX peaKIUi,
eCTeCTBeHHO-HayuyHble ~ MeTO/bl  T03HaHWsi -  HabO/ojeHue, U3MepeHue,
MO/Ie/IMpOBaHue, SKCIIeEPUMEHT (peasbHbId U MbICJIEHHBIN).

B ¢enepanbHbIX U perMoHaIbHBIX MPOLeypax OLleHKH KauecTBa 0Opa3oBaHUs
WCTIONb3yeTCcsl  TlepeueHb  (KOoAU(HUKATOp) paclipefieleHHbIX TI0  KJjaccam
TIpoBepsieMbIX TpeOOBaHUI K pe3y/bTaTaM OCBOEHMsI OCHOBHOM 00Opa3oBaTebHOM
TIporpaMMbl  OCHOBHOTO 001ijero 00pa3oBaHUs M 371eMEHTOB COZiepKaHUs TI0
XUMUHU.

[TpoBepsiemble TpeOOBaHMS K pe3ybTaTaM OCBOEHHSI OCHOBHOM
oOpa3oBarebHOM TTporpaMMeI (8 Ktacc)

Kopg [IpoBepsieMble  mpegMeTHbie  pe3y/bTaTbl  OCBOEHHUS
TIpOBepsieMOr |OCHOBHOM 0Opa3oBaTenbHOM MpPOTrpaMMbl OCHOBHOTO OOIIero
0 pe3y/bTaTa |00pa3oBaHUS

1 ITo Teme: "IlepBoHaua/ibHbIe XUMUYECKHE TTIOHATHSA"

1.1 pacKphbIBaTh CMbIC/I OCHOBHBIX XUMUUECKUX TIOHSITHI: aToM,
MoJIeKy/a, XUMAYEeCKUI 3/1eMeHT, IPOCTOe BeIeCTBO, CI0XKHOe
BeIIeCTBO, CMeCh (OHOPOJHasi U HEOJHOPO/IHAs1), BaJIeHTHOCTb,
OTHOCUTeJIbHasi aTOMHasi ¥ MOJIeKyJ/isipHasi Macca, KOJM4YeCTBO
BellleCTBa, MOJb, MOJIIpHasE ~Macca, MaccoBas  JI0Jis
XUMUUECKOTO 3jIeMeHTa B COeJMHeHWH, MOJSIpHBIM 00beM,
XUMUUecKasi peakiusi, KiaccudUKalds peakiuii: peakLyu
COeMHEeHUs], peaKklUW Ppa3/IoKeHUs, peakI[uu 3aMellleHus],
peakiu 00MeHa, 9K30- U SHAOTEDMUUYECKHWEe peaKIuH,
TerJIOBOH 3¢ deKT peakijiu, paCTBOP, MacCOBasi /10/1s1 BelljeCTBa




(TpoLieHTHAas1 KOHLIEHTpaLusi) B pacTBOpe

1.2 WUTKOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XUMHWYECKUX
TOHATUA U NIPUMEHSTb 3TU MOHATUS TP OMMCAaHWUU BEIeCTB U
VX MpeBpalleHui

1.3 VICIIO/Ib30BaTh XUMHUYECKYH) CHMBOJIUKY [JI COCTaBJIeHUS
dhopMy1 BellieCcTB ¥ ypaBHEHUM XUMUUECKUX peaKI|ui

1.4 pPacKpbIBaTb CMBIC/I 3aKOHOB COXPAHEHUs MacChl BeILeCTB,
TIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJ/ISIPHOTO YUeHUs], 3aKOHa
Agsorazpo

1.5 OTpe/ie/IiTh BaleHTHOCTh aTOMOB 3JIEMEHTOB B OWMHApPHBIX
COoeIMHEHUSIX

1.6 K/1acCU(ULIMPOBATh XUMHUUEeCKHWe peakiuyd (M0 Uucay u
COCTaBy YUYaCTBYIOL[MX B pPeaKLUM BeIeCTB, IO TEeII0OBOMY
3¢ dexTy)

1.7 BBIYMC/ISIT OTHOCUTETbHYI0 MOJIEKYJIIPDHYIO M MOJISIDHYHO
MacChl BellleCTB

1.8 BBIYMC/ISITh MAaCCOBYHO [JOJIF0 XMMHUYECKOTO 3JIeMeHTa I10
dbopmyne coeiiHeHUS,

1.9 BBIUMCJISTH MaCCOBYIO ZI0JIFO BelleCTBa B paCTBOPe

1.10 IPUMEHATH eCTeCTBeHHO-Hay4YHble MeTOZbl [I03HAaHUA -
HaO/lo/leHre, W3MepeHHe, MOJe/IUpPOBaHWe, SKCIIePUMEHT
(peasibHBIM U MBIC/IEHHBIN )

2 [To Teme: "Baxneuime TpeACTaBUTENM HeOPraHUYECKUX
BelecTs"”

2.1 pPacKpbIBaTb CMBIC/I OCHOBHBIX XUMWUECKUX TIOHATHM:
OKCH/[I, KUCJIOTa, OCHOBaHUe, COJIb

2.2 orpe/ie/iATh TMPHUHA//IE)KHOCTh BellleCTB K OIpe/leJIeHHOMY
KJIaCcCy COeJMHeHWH 110 popMyiam

2.3 K/IaCCU(ULIMPOBAaTh HEOPraHWYeCKKe Bell[eCTBa

2.4 XapakTepu3oBaTh  (OMHWCHIBaTh)  OOIIMe  XUMHUYeCKHe
CBOMCTBA BeIeCTB  pa3/MYHbIX K/IaCcCOB, MOATBEpKJas
onucaHue rprUMepaMu MOJIEKY/ISIPHBIX ypaBHEHUU
COOTBETCTBYIOIINX XUMUUECKUX PeaKkLIn

2.5 TIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX




KadeCTBEHHOI'O COCTaBa, BO3MO>XHOCTH IMPOTEKAHUSA
XUMHNUYEeCKHX HpEBan_IEHI/Iﬁ B PA3/IMYHBIX YC/IIOBUAX

2.6

C/iefloBaTh MpaBU/iaM MOJIb30BaHUSI XUMUYECKOM MOCYI0M U
naboparopHbiM  obopyZoBaHHMEM, a TaK)Ke  IpaBUIaM
oOpall[eHus C BelleCTBAMU B COOTBETCTBUM C UHCTPYKIIUSIMH 110
BBITIOJTHEHWIO ~ 1a00paTOPHBIX ~ XUMHUYECKUX  OMBITOB  TIO
TI0JTyUeHHI0 ¥ COOMpaHuio ra3000pa3HbIX BellecTB (BOJopoa U
KHUCJIOpO/ia), TIPUTOTOB/IEHHIO pacTBOPOB C  OIpefie/ieHHOMN
MacCOBOM [0/iel PacTBOPEHHOIO BellleCTBa, IJIAaHMPOBaThb M
TIPOBO/JIUThL XWUMHUYECKHEe SKCIePUMEHThI I10 paclio3HaBaHUIO
pPacTBOpPOB Iijejloueidi M KWUCJIOT C TIOMOIbI0 WHAWKATOPOB
(makmyc, deHosndTanerH, METUIOPaHX U Apyrue)

MPOBOJUTh PACUETHI [0 YPABHEHUIO XMMUYECKOM peakLu1

I[To Teme: '"Tlepuoguueckuii 3akoH U Ilepuoguueckas
cucTtemMa xuMudeckux ssemeHToB [I.MI. MeHpeneeBa. CTpoeHue
aTOMOB. Xumurueckas CBSI3b. OkucrenbHO-
BOCCTAaHOBUTe/IbHbIE peakliuu'

3.1

PacKpbIBaTh CMbICJI OCHOBHBIX XUMUUECKUX TOHSATUM: S/IPO
aToMa, 37IeKTPOHHBIMA C/IOM aTOMa, aTOMHasi OpOuTasb, paZiycC
aToMa, XWMUUecKasi CBsi3b, TIO/SIpHasl W HeroJjsipHast
KOBaJIeHTHasl CBs3b, 3/I€KTPOOTPUIIATE/IbHOCTh, UOHHAsI CBSI3b,
VIOH, KaTUOH, aHHUOH, CTerleHb OKUC/IeHUSI

3.2

KJ'IaCCI/ICbI/IL[I/IpOBaTb XMHUYeCK1e 3/71eMEeHThI

3.3

OMHMCBhIBaTh W  XapakTepu3oBaThb TabMuuHyr (opmy
[leprognyeckor CUCTEMbI XUMHUYECKUX 3JIEMEHTOB: pa3/iiuaTh
NMoHATHS '"rhaBHasi moarpyrma (A-rpynma)’ u "mobouHas
noarpyrma (b-rpyrma)"”, "Manbie" u "6oJbIie" Tepruobl

3.4

packpeiBaTb  CMbIica  [lepuoauueckoro 3akona [.W.
MeHgeneeBa: [eMOHCTPUPOBaThb ITOHMMAaHWE TEPUOLAYECKOU
3aBUCMMOCTA CBOMCTB XHWMHWYECKHWX 3/IEMEHTOB OT HX
nionokenus B [leproguueckon cucreme

3.5

COOTHOCUThL 0003HaueHUs], KOTOpble HWMEITCS B Tabsuiie
"I[lepyoguueckass cucTemMa XUMHAUECKUX dyemeHToB [I.U.
MeHjenieeBa" C UWCIOBBIMM XapaKTEePUCTUKAMU CTPOEHUS
aTOMOB XMMHUeCKUX 37IeMeHTOB (CoCTaB U 3apsij sjpa, obiiee
YMC/I0 37IeKTPOHOB U pacripefieieHue WX M0 3J1eKTPOHHBIM
CJI05IM)

3.6

ornpejesdTb CTelleHb OKHC/IIEHUS 3/IEMEHTOB B 6I/IHapHI:>IX




coeJIMHEeHUSIX

3.7

orpefie/iATb BUJ XUMHUYECKOW CBsA3W (KOBajieHTHas |
HMOHHas1) B HEOPraHWYeCKUX COeJJMHEeHUsIX

Tabmurja 23.1

[TpoBepsieMble 371eMeHTbI CoZiep>KaHus (8 Kacc)

Kop

HpOBEpHEMLIﬁ 3JIEMEHT COAEeP>KdHHA

1

HepBOHaqaanLIe XUMHNUYeCKue roHATHUA

1.1

IIpegmer xumuu. Pojib XUMHUM B KU3HU 4YejloBeKa. XUMHUSA B
cuctemMe Hayk. Tena v BellecTBa. Pu3MueCcKre CBOMCTBA BeLLECTB.
ArperaTHoe COCTOsIHVE BellleCTB

1.2

[TonsaTHE O MeTOdaX ITO3HdHHA B XHMMMHH. YucTteie BelecTBa M
cMmecu. CriocoObI pa3ge/ieHuAa cMmecen

1.3

ATOMBI ¥ MOJIEKYy/bl. XUMHUYeckue 3yieMeHTbl. CHUMBOJIBI
XUMHUECKUX 3/1IeMeHTOB. [IpocThie U CI0XKHBIE BeIecTBa. ATOMHO-
MOJIEKYJISIPHOE yueHue

1.4

Xumudeckass ¢dopmyna. BaseHTHOCTb aTOMOB XUMHUECKHX
5/1IeMEeHTOB. 3aKOH TMOCTOSTHCTBA COCTaBa BeleCTB. OTHOCUTe/IbHAs
aToMHass Macca. OTHOcuTe/bHasi MoOJIeKyJisipHass Macca. MaccoBasi
J10J11 XMMUUEeCKOI'0 3/IeMEeHTa B COeIMHeHUU

1.5

KomuectBo BemjectBa. Mosib. MosissipHass Macca. B3anMocCBs3b
KOJIMUeCTBa, MacCCbl U 4YMC/Ia CTPYKTYPHBIX e[VHUL| BelecTBa.
PacueTsl 110 hopMyiaM XUMUUECKUX COeUHeHUI

1.6

Pu3nueckre ¥ XUMUYECKUe BIeHUsl. XMMUUeCcKasi peakius U ee
MpU3HaKU. 3aKOH COXpaHeHWs MaccChl BelecTB. XUMHUYeCKHe
ypaBHeHusi. Kiaccudukauys XuUMUYecKUX peakUyi (coeguHeHus,
Pa3/IoyKeHusl, 3aMellleHs], 0OMeHa)

1.7

XUMHUECKHUU IKCMIEPUMEHT: 3HAKOMCTBO C XUMHUECKOU TI0CY/0M,
C TmpaBWIaMH paboThl B jabopaTopyy W IIpHemMaMu oOpalrieHusi
nabopaTopHbIM 000pyJ0BaHUeM, M3yUeHre U OrvcaHue (PU3ndyecKux
CBOMCTB 00pa3lloB HEOPraHWYEeCKHWX BeIeCcTB, HaOMozeHue
busnueckux (TJlaB/eHWe BOCKa, TasHUe JibJla, paCTUPaHUe caxapa B
CTYTIKe, KUTIEHHe W KOHJEeHCAI[Usi BOJbI) U XUMHUUECKHUX (ropeHue
CBeYM, MpOKa/MBaHWe MeJHOM TIPOBOJIOKH, B3aUMO/IEHCTBHE Mefa C
KUC/IOTOM) sIBJIeHWH, HaOmiofieHWe U OIMCaHHe  TIPU3HAKOB




MpOTEKaHUsI  XUMHUUYECKUX  peakuud  (pa3/jokeHWe  caxapa,
B3aUMO/IENCTBUE CEPHOM KUCJIOTHI C XJIOPUAOM Oapusi, pasoKeHue
ruzipokcuza meau (II) mpu HarpeBaHWM, B3aWMO/IeICTBHE >Keje3a C
pactBopoM comu Meau (II), u3yueHue criocoboB pasjieneHusi cMecei
(c moMo11BbI0 MarHuTa, (UIbTPOBaHKE, BbIllapUBaHUE, TUCTUJUISLIUS,
xpoMmarorpadusi), TIpoBeJileHHe OUMCTKA ITIOBapeHHOW  COJIH,
HabO/o/leHe W OMMCaHWe pe3y/bTaTOB IIPOBE/IeHHsI  OIIBITA,
W/UTIOCTPUPYIOIIET0 3aKOH COXPaHeHHsi MacChl, CO3/laHuhe MoJesiei
MOJ1eKYJ (11apOCTepP>KHEBBIX )

BaskHelilve nipe/iCTaBUTe/IM HEOPraHUYEeCKHX BeLeCTB

Bo3ayx - cmech raszoB. CocrtaB Bo3gyxa. Kuciaopog - 3eMeHT U
npocToe BelljecTBO. HaxoxKaeHre KUcaopoa B pupoje, ¢husnueckre
Y XUMHUUYeCKHe CBOMCTBa (peakuuu ropenus). Okcuppl. Ilpumenenue
kuciaopoga. Criocobbl To/yueHUsi Kucaopoja B Jjabopartopud U
MPOMBILLIEHHOCTU. KpyroBopot kuciopoga B npupoge. O30H -
aJIJIOTPOITHAsE MOAW(UKALUS KUC/IOpoAa

2.2

TeryioBor 3(P¢deKT XHMUUEeCKOW peakldh, TepMOXUMHUUYECKUe
ypaBHEHUS, 9K30- U 3HJ0TepPMHUUYECKUe peaki[uy. TOoIIMBO: yrojb U
MeTaH. 3arpsi3HeHUe BO3/lyXa, YCWIeHHe MNapHUKOBOro 3(¢(deKTa,
pa3pylleHre 030HOBOIO CJI0SI

2.3

Bopopop, - anemeHT U nipocToe BelllecTBO. HaxokgeHue Bogoposa
B Tipupojie, (Gu3MUYecKhe W XUMHUUYECKUe CBOWCTBA, MpPUMEHEeHHe,
crioco0nlI ronyueHust. KUC/IoThl U cou

2.4

MOHHprIﬁ 00BeM ra3oB. PacueTsl 10 XUMHUECKHUM YPdBHEHHAM

2.5

du3nueckre CBOUCTBA BOAbL. Bosa Kak pacTBopuresb. PacTBOPBHI.
HacellieHHble ¥ HeHaChbIllleHHbIe pacTBOPbl. PaCTBOPUMOCTE BellleCTB
B BoZe. MaccoBasg [Jo/ BeljecTBa B pacTBope. XUMHUUeCKHe
cBorcTBa BoAbl. OcHOBaHusA. Pojib pacTBOPOB B MPUPOZE U B XKU3HU
yesioBeka. KpyroBopot BOJbl B Mpupoze. 3arpsi3HeHHe TIPUPOAHBIX
BOo/Z. OXpaHa ¥ OUMCTKA MPUPOAHBIX BOJ

2.6

Knaccudukaiiys  HeopraHuueckux — coefimHeHUd.  OKCHU/BI.
Knaccudukaiys OKCH/[IOB: cosieo0Opa3syroiire (oCcHOBHBIE,
KUC/IOTHBIe, aMmdoTepHbie) W HeconeoOpa3ytoiue. HomeHkaTypa
OKCHJI0B. PU3MUECKUe U XMMHUUYeCKHe CBOMCTBa OKCUI0B. [lomyueHue
OKCHUIOB

2.7

OcHoBanusi.  Kraccudukauys — OCHOBaHWM: — Ie/loud U
HepacTBOPUMBIe OCHOBaHHUsI. HomeHnknatypa OCHOBAaHUU.
du3nueckie W XUMHYECKHe CBOMCTBA OCHOBaHWM. [losmyuyeHue
OCHOBaHUU




2.8

Kucnotel. Krnaccudukanuss kucior. HomeHknaTypa KHUCIIOT.
dusrueckre W XUMUYECKHMe CBOMCTBa KHWCJIOT. Psii akTMBHOCTH
MeTa/10B H.H. beketosa. [TonyueHue kucior

2.9

Comu. Homenknatypa coneil. ®Pusnueckne U XHUMHYECKHUE
cBorcTBa cosieid. [TomyueHue cosneit

2.10

l'eHeTHuecKasi CBsI3b MeXAY KjacCaMHd  HeopraHWueCcKHx
coeIMHeHUH

2.11

XVWMUYECKUM  SKCIIepMMEHT:  KaueCTBeHHOe  OrlpefiesieHre
coJiep)KaHusl KUCJIOpoZia B BO3AyXe, T[ONy4yeHWe, coOupaHue,
pacrio3HaBaHWe W U3y4YeHWe CBOWCTB KUC/I0pOJa, HabmrozeHre
B3aMMO/€MCTBUS BeLeCTB C KUCJIOPOAOM U yCJI0BUSI BOSHUKHOBEHUS
1 TIpeKpaileHus ropeHus (To)kapa), O3HaKOMJIEHHe C oOpasijamMu
OKCH/IOB U OIKMCaHWe WX CBOMCTB, TIOJAyueHHe, CoOUpaHue,
pacrio3HaBaHWe W M3y4yeHHWe CBOMCTB Bojopoja (TropeHue),
B3aUMO/JielCcTBUe Bojgopoja ¢ okcugom Meau (II) (Bo3moxkHO
WCTI0/Th30BaHKe BUleOMaTeprasnoB), HabmomeHre oOpasijoB BelecTB
KOTMUeCcTBOM 1 MoJib, MCCeloBaHHE OCOOEHHOCTEH pacTBOpPEHUS
BellleCTB C pa3/IMUHOM pPaCTBOPUMOCTBIO, IPUTOTOB/IEHE PAaCTBOPOB
C OmnpejesieHHOM MaCcCOBOM [l07lel pacTBOPEHHOr0 BeIeCTBa,
B3aUMOJIEICTBUE BOJAbl C MeTa/uylaMM (HaTpyueM U KasbLUeM)
(BO3MOXXHO  MCIIOJIb30BaHWE  BUJEOMAaTepUasoB), OMpejeeHue
pacTBOPOB KHCIOT M ILJe/loued C TIOMOLIb0 WHJWKATOPOB,
HccieoBaHe 00paslioB  HEOPraHWYeCKHWX BeIeCTB  Pa3TUUHBIX
K/accoB, HaOmofieHWe W3MeHeHWs OKpAacKu UWHAWKAaTOPOB B
pacTBOpax KHUC/JOT W Le/ioyel, W3yueHue B3auMOJIeWCTBUSI OKCH[A
Meau (II) ¢ pacTBOpoM CepHOM KMC/IOTBI, KHCJOT C MeTa/lJlaMH,
peakiuil HeWTpaau3aluy, ToJyueHre HepacTBOPUMBIX OCHOBAaHUM,
BbITECHEHME OJHOr0 MeTasijla APYTMM M3 pacTBopa COJM, pelleHue
SKCIIepUMEHTabHBIX 33/au Mo TeMe "BakHelllye KJaccChbl
HeOpraHuJeckKrux coeuHeHun"

[Tepuogruecknii 3akoH U Ileproamnueckasi cuctemMa XMMUYECKHAX
snemeHToB [I.V. MeHngeneeBa. CrTpoeHve aTtoMoB. XuMHUecKas
CBsA3b. OKUC/IUTeIbHO-BOCCTAHOBUTE/IbHbBIE peakLin

3.1

[TepBble MOMBITKA K1acCU(UKALIMA XUMUYECKUX 3/1€MEHTOB.
[TonsTve o0 rpynmax CXOHBIX 37eMeHTOB  (IjeJiouHble |
leJIOYHO3eMe/IbHble  MeTasulbl, TrajloreHbl, HWHEepTHbIe  rasbl).
DyieMeHTbI, KOTOpbIe 00pa3yioT aMm(oTepHbie OKCU/IBI U TUAPOKCU/IBI

3.2

[Teprognuecknt 3akoH. [lepuoanueckasi cucTeMa XUMHAUECKUX
3/IeMEeHTOB O.1. Menjesneesa. KopoTtkoneproaHas "
JnuHHoTeproaHas ¢opmbl [leproanueckoil CUCTEMbl XUMUUECKUX




snemeHToB [I.MI. MeHpeneeBa. [lepuogsl v rpymmbl. dPusnueckuit
CMBICJI TIOPSIIKOBOI'O HOMepa, HOMEPOB Tlepro/ia U TPYIIIbI 3/IeMeHTa

3.3 Ctpoenne aromoB. CoctaB aromHbIX sgep. M3oTombl.
OnekTpoHbl. CTpOeHHe 37eKTPOHHBLIX 000/10ueK aTOMOB mepBbIX 20
XUMUUeCcKux  3jeMeHTOB  [lepuoguueckori  cucrtembl /.U
MeHgeneeBa. XapakTepUCTHMKA XUMHUYECKOTO »3J/ieMeHTa [0 ero
nionoxeHuto B [lepuoguueckoit cucteme [I.11. MeHieneeBa

3.4 3aKOHOMEPHOCTA M3MEeHeHUsl paZuyca aTOMOB XUMUUECKUX
3/7IEMEHTOB, META//TMYECKUX U HeMeTa//IMYeCKUX CBOUCTB TI0
rpynnaMm M nepuozaM. 3HaueHue Ileprognueckoro 3akoHa U
[Teprognyeckor CHUCTEMBI XUMWUYECKUX 3JIEMEHTOB [Jisi Pa3BUTHS
HayKu U npakTuku. /I.11. MeHzieneeB - yueHbIH U IPaXKJIaHUH

3.5 Xvumuyeckas CBsi3b. KoBasieHTHasi (TOJIIpHAasi W HeTOJISIpHast)
CBSA3b. DJIEKTPOOTPHULIATE/ILHOCTh XMMUUECKUX 3/IeMeHTOB. VoHHast
CBSI3b

3.6 CrerieHb OKUCJ/IeHUS. OKUC/IUTE/TbHO-BOCCTAaHOBUTE/ILHBIE
peakuuu. IIpoijeccel oKUCIeHUsI U BOCCTaHOBeHUsI. OKUCIUTENN U
BOCCTAHOBUTE/TU

3.7 XUMUUECKUM  SKCTIePUMEHT: H3yueHHe o00pa3lioB BeIecTB
MeTa//IOB U HeMeTa/l/IOB, B3aWMOJEWCTBHE THUAPOKCHUAA LMHKA C
pacTBOpaMy  KHCJOT W 1Ie/ioyeM, TIpOBeJeHHe  OMbITOB,
WUTKOCTPUPYIOLUX TMPUMEDPBI  OKHCJIUTE/TbHO-BOCCTAHOBUTEBHBIX
peakiii (ropeHue, peakliuu pa3JioKeHusl, COeJUHEeHHs])

Tabmmrja 23.2

[TpoBepsiembie TpeGOBaHUS K pe3y/bTaTaM OCBOEHHSI OCHOBHOM
obpa3oBaTeIbHOM IMporpaMMsl (9 Kiacc)

Kop [TpoBepsiemMble ~ TIpeMETHBIE  pe3y/bTaTbl  OCBOEHUS
TIPOBEPsIeMOr | OCHOBHOUM 00pa3oBaTesibHOM TpOrpaMMbl OCHOBHOTO 0OIIIero
0 pe3ynbrata |0bpa3oBaHUs

1 ITo Teme: "BeliecTBO ¥ XuMHueckas peakius"

1.1 PAaCKpbIBaTh CMBIC/I OCHOBHBIX XUMHWUECKUX TIOHSITUM:
PacTBOp, 3JIEKTPOJIUTBI, HE3JIEKTPOJIUTHI, 3/IEKTPOIUTHUECKAsS
JUCCOIMALIMSI, peaklud HWOHHOTO oOMeHa, KaTaau3aTop,
XUMHUeCKOe paBHOBecue, oOpaTuMble U HeoOpaTHMbIe
peakLuy, OKHCJTUTETbHO-BOCCTAaHOBUTE/TbHBIE peaKIuu,
OKUC/IUTEe b, BOCCTAHOBUTEJIb, OKHC/IEHWE U BOCCTAHOBJIEHUE,




a/uiIoTponusi, aM(pOTEPHOCTb, XUMUYECKasi CBSI3b (KOBa/IeHTHas,
VMOHHAas, MeTa/iyIndyeckasi), KpUcTajamdyeckasi pelieTKa, CrjiaBbl,
CKOPOCTh XMMHUYECKOU peaki[un

1.2

W/UTIOCTPUPOBAaTh  B3aUMOCBSI3b OCHOBHBIX XMUMHYECKHX
TIOHATUM Y NIPUMEHSITh 3TU MOHATHSA MPU OMKUCAHUM BEILeCTB U
VX MpeBpalieHni

1.3

COCTaB/ISITh YPaBHEHWS 3JIEKTPOIUTUUECKON AUCCOLMALIAN
KUCJIOT, L[e/I0Ueid U COJiel, MOJIHbIe U COKPAIlleHHbIe YpaBHEHHUS
PeaKiii MIOHHOTO0 0OMeHa

1.4

PacKpbIBaTh CYLHOCTb OKWCIUTEbHO-BOCCTaHOBUTEIbHBIX
peakivii TI0CPeAICTBOM COCTaBJIeHUsI 3JIEKTPOHHOTO OasaHca
5TUX peakluu

1.5

MIPOBOJUTh PACUETHI M0 YPABHEHUIO XMMUYECKOM peakiuu

ITo Temam: "Hemetanibl U ux coefguHeHus" U "MeTtasibl U
UX COoeiMHeHus "

2.1

XapaKTepu30BaTh (OIMUCHIBATL) OOIMe U CreluduuecKue
XMMHWYEeCKHMe CBOWMCTBA TIPOCTBIX U  CJAOXKHBIX BeIecCTB,
MOATBEPXKasi ONMcaHHe TIPUMepPaMU MOJIEKYJIIPHBIX U MOHHBIX
yPaBHEHUU COOTBETCTBYIOILUX XUMUUYECKUX peaKl[ui

2.2

COCTaB/IATb ~ YpaBHEHUs  peakiuii, TMO/TBepPXKAAr0IINX
CyILLleCTBOBAaHUE TEeHETUUYeCKOW CBSI3M MeXy BelleCTBaMU
Pa3/IMUHBIX KJ1aCCOB

2.3

MPOrHO3MPOBaTh CBOWMCTBA BELECTB B 3aBUCUMOCTHU OT UX
CTpOeHwUsl, BO3MO)KHOCTH MpOTeKaHUst XUMUYECKHUX
TipeBpallleHUid B pa3/InuHbIX yC/IOBUSAX

2.4

C/lefloBaTh TIPAaBU/IaM T10/Tb30BaHUS XUMHUUECKOU TTOCYI0U 1
nabopaTopHbIM  00OpyJOBaHMEM, a TakKxke  IIpaBHaM
oOpallieHust ¢ BeIeCTBaMHU B COOTBETCTBUM C UHCTPYKIUSIMHU T10
BBIITOJIHEHUIO ~ JIAOOPAaTOPHBIX ~ XUMHUYECKHUX  OIBITOB 10
TIOJTYYeHHUIO M coOMpaHHio ra3000pa3HbBIX BelecTB (aMMHaKa U
YTJIEKUCJIOTO Ta3a)

2.5

MPOBOJIUTh  PEeaKIWM, TIOJTBEP)KAAloIfe KaueCTBeHHBIN
COCTaB pa3/IMUHBIX BeIeCTB: paclio3HaBaTh OIBITHBIM ITyTeM
XJI0pua-, OpoMuj-, WoAW[I-, KapOoHat-, ¢docdar-, CcUIMKar-,
cynbdar-, TUAPOKCH-HOHBbI, KAaTHOHbI ~aMMOHUS, HOHBI
M3y4eHHbIX MeTasIOB, TIPUCYTCTBYIOIHE B BOJHBIX PACTBOPaxX
HEOpPraHUYeCKUX BelleCTB




ITo Teme: "Xumus v OKpykatrolljas cpeza”

PacKpbIBaTh CMBIC/I OCHOBHBIX XUMHYECKUX MoHATUM: T1[IK
BelleCTBa; KOPPO3Us MeTalyIOB

3.2

TIPUMEHSITh OCHOBHbIE orieparuu MBIC/TUTE/IHOM
JesTeTbHOCTU - aHa/lIW3 W CHHTe3, CpaBHeHHWe, 0000iieHue,
CUCTeMaTH3alUI0, BhISIBIEHNe PUYUHHO-C/IeZICTBEHHBIX CBsi3ei
- U1 U3y4eHWs CBOMCTB BeI|eCTB M XUMHUECKUX peaki[ui;
eCTeCTBeHHO-Hay4YHble MeTOZbl TIO3HAaHUS - HabmofeHue,
v3MepeHue, MoOJleJIMpOBaHue, SKCIepUMeHT (pealbHbId W
MBIC/IEHHBIN )

Tabmwmia 23.3

[TpoBepsieMble 3/ieMeHThI coiep>kaHusi (9 Kmacc)

Kopg

[TpoBepsieMblii 3/1eMEHT CO/lep>KaHus

1

BeriectBo 1 xumMmnueckas peakuus. [loBTropeHue

1.1

[Teppoanueckuii 3akoH. Ileproguueckas cucTeMa XWUMHUYECKHX
snemeHTOB [I.1. MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTHU B
V3MEHEeHWU CBOMCTB XWMMWYECKUX 3JIEMEHTOB TMEePBbIX Tpex
MepUoZOB, Kanus, KaabLid U WX COeJWHEHWM B COOTBETCTBUU C
TIOJI0’KEHUEM 371eMeHTOB B [lepuoanueckor cucTemMe U CTPOEHUEM KX
aTOMOB

1.2

CTpoeHve BemjecTBa: BHUJbl XWMHYECKOM CBSI3U. TWIBI
KPUCTA/VIMYECKUX PeLIeTOK, 3aBUCMMOCTb CBOUCTB BellleCTBa OT TUIIA
KPDUCTA/UTMYECKOU  pelleTKh W BUJA  XUMHAUECKOU  CBSA3U.
Knaccudukaiuss ¥ HOMEHK/JAaTypa HeOpraHUueCKuX BelllecTB
(Me>xxayHapoJHas ¥ TpYMBHUa/bHAasi). XUMUUYECKUEe CBOWCTBA BEILECTB,
OTHOCSIIUXCSI K Pa3/MYHbIM K/IaCCaM HEOPraHWYeCKUX COeIMHEeHWH,
reHeTUYeCcKasi CBSi3b HeOPraHUYeCKUX BeIeCTB

1.3

Krnaccudukaiuss ~ XUMUYeCKMX  peakiuii TI0  pa3IdYHbIM
ripu3HaKkam (10 YMC/Iy U COCTAaBY YUaCTBYIOIIMX B Peaklvy BeIecTB,
no TeryioBoMy 3¢dekTy, 10 H3MeHeHUIO0 CTerleHell OKUCIeHUs
XUMHUECKUX  37IeMeHTOB, II0 00paTMMOCTH, TI0  y4YaCTHIO
KaTtasu3aTopa). OK30- U 9H/I0TepMUYeCcKre peakliivy,
TePMOXUMHUUYECKUe ypaBHeHUs. [IoHSTHME O CKOPOCTH XHMUUECKOM
peakiu

1.4

[TonsiTvie 06 0OPAaTUMBIX ¥ HEOOPATUMBIX XUMUUECKUX PeaKIIUsIX.
[ToHATHE O TOMOTEHHBIX M TeTepOreHHBbIX peakiusax. [IoHATHe O




XUMHUYECKOM PpdBHOBECHH. CDaKTopr, B/IMAOIIIHE Ha CKOPOCTb
XUMUUYECKOU PeaKH U I10JIOJKEHHME XUMHWYECKOT'O paBHOBECHA

1.5

OKUCUTENTBHO-BOCCTAHOBUTE/IbHBIE  DEaKLUM,  3JIEKTPOHHBIU
GanaHC OKMC/IUTE/IbHO-BOCCTaHOBUTE/ILHOU peakiuu. CocTaBjieHue
YPaBHEHUU  OKUC/IUTEIbHO-BOCCTAHOBUTE/bHBIX  peakuud  C
WCTIO/Ib30BaHHEM MeTO/la 3/IeKTPOHHOTO OaaHca

1.6

Teopust 3/IEKTPOUTAYECKOU AUCCOLMALIMUA. OJIEKTPOJIUTHL U
He3JIeKTPOIuTel. KaTuoHbl, aHWOHBL. MexaHusM [ucconManuu
BEI[eCTB C pa3IMYHbIMM BHJAMM XUMHYECKOM CBs3U. CTeneHb
muccormanyu. CuibHbIe U c1abble 3/1IeKTPONUTHL. Peakiiui MOHHOTO
obMeHa. Y C/0BUsI MPOTeKaHUsI peakivii MOHHOTO0 0OMeHa, TOJTHbIe U
COKpAllleHHble HOHHBbIE YpaBHeHWs peakuud. CBOWCTBA KHUCJIOT,
OCHOBaHMI U CoJiell B CBeTe TMpe/CTaB/ieHui 00 3/1eKTPOIUTAYEeCKOU
auccoumauuu. KauvecTtBeHHble peakiuyd Ha WOHBL. [loHATHE O
U POJIU3€e COJIEN

1.7

XUMUUeCKUM  JKCTIepUMEHT: O3HaKOMJIeHWe C  MOJessiMu
KPHCTa/UTMUeCKUX PeIleTOK HeopraHuueCcKuX BeIecTB - MeTalJIoB 1
HeMeTa/UIOB (rpadvra M aaMasa), CJOXKHBIX BellecTB (X/0pu/ja
HaTpusi); HWCCAeZiloBaHWE 3aBHUCHMOCTH CKOPOCTHM  XUMHYECKOH
peakiuu OT BO3JENCTBUSI pa3IMuUHbIX (aKTOPOB; UCC/IefOBaHKe
3JIeKTPOIIPOBOJHOCTH pPaCTBOPOB BeleCTB, Tpoljecca AUCCOLHAIUN
KUC/IOT, Ije/loueld W cosed  (BO3MOXKHO  HCIIO/Ib30BaHHe
BHJleOMaTepUaioB); TPOBeZieHWe  OIbITOB,  W/UIFOCTPUPYIOIINX
TIPU3HAKK TIPOTEKAHWsS Ppeakiuii HMOHHOro obmeHa (oOpa3oBaHHe
ocaZika, BblJeneHrWe rasa, oOpa3oBaHHe  BO/bl);  OIBITOB,
WUTIOCTPUPYIOIIUX  TIPUMEpPbl  OKUCIUTEeTbHO-BOCCTAaHOBUTETHbHBIX
peakiuii  (ropeHue, peaklud  pa3/iO)KeHUs,  COeJUHEeHUs);
pacrio3HaBaHHWe  HeOpraHWYeCcKMX  BeIecTB  C  TOMOIIbIO
KaueCTBeHHbIX peakiuii Ha WOHBI; pellleHHue 3KCIepUMeHTaTbHbIX
3ajau

HemeTtanibl 1 ux coeJHeHUA

OObijasi  XapakTepucTHKa TasioreHoB. OcCOOeHHOCTH CTPOeHUs
aTOMOB, XapakTepHble cTerleHU OKUcieHusi. CTpoeHue U (pusnueckue
CBOICTBA TPOCTHIX BeIlleCTB - Ta/JIOreHOB. XUMHUeCcKre CBONCTBa Ha
rnpuMepe xJjiopa (B3auMOJENCTBHe C MeTa//laMH, HeMmeTa/l/laMH,
miesioyamu).  XjopoBogopoa. ConsiHasi KWCAOTa, XUMUYeCcKue
CBOMCTBA, TMOJiyueHWe, TipuMeHeHue. /[lelicTBMe Xxjopa |
XJIOPOBO/IOPO/ia Ha OpPraHM3M uejioBeKa. BakHellllive X/IOPUIbI U UX
HaxoyKJeHue B TIPUpo/ie

2.2

OOb1jasi xapakTepucTHKa 31eMeHTOB VIA-rpyrmibl. Oco6eHHOCTH




CTpPOEeHUsI aTOMOB, XapaKTepHble CTeleHW OKWC/aeHus. CTpoeHHe M
(v3nueckre CBOWCTBA TMPOCTHIX BEIEeCTB - KUCIOpPOJAa U Cephbl.
AnnotpornHble MOAW(PUKALMKA KUCJIOPOAAa U Cepbl. XUMHUYECKHe
cBoicTBa cepbl. CepoBOOPO/], CTPOEHE, (H3UUEeCKHE U XUMUUECKHUe
cBolicTBa. OKCcH/bI Cepbl Kak Ipe/CTaBUTeIN KUCIOTHBIX OKCHUJOB.
CepHasi KUC/I0Ta, QU3MUecKre U XUMHUYecKhe CBOMCTBa (00Iue Kak
TpeJiCTaBUTesl K/jacca KUCAOT U crenuduueckue). XUMHAYECKHe
peaklyy, JieXkalljie B OCHOBe TPOMBIILJIEHHOTO crioco0a Moy4yeHust
cepHOM  KuCIOThL.  IIpumeHenne. Co/id  CEPHOM  KHUC/IOTHI,
KaueCcTBeHHasi peaklysi Ha CyJb(aT-uoH. HaxoxzgeHue cepel U ee
COeJMHeHWW B NpUpofe. XUMHUYECKOe 3arps3HeHue OKpYy Karolen
Cpelibl COeJVHEHUsSIMU Cepbl (KMC/IOTHBIE [OXKAW, 3arpsi3HeHHe
BO3/lyXa U BOJJOEMOB), CIIOCOOBI €ro MpeioTBpallleHus

2.3

OO011jasi XxapakTepuCTHKa 371eMeHTOB VA-rpyriibl. Oco6eHHOCTH
CTPOEHUsS] aTOMOB, XapaKTepHble CTeleHW OKUC/IeHus. A3oT,
pacrpocTpaHeHUe B MpUpoje, ¢pu3nueckre U XMMUYecKrue CBOMCTBA.
KpyroBopotr asora B 1mipupoje. AMMMAK, ero (Qusnueckue u
XUMHUUeCKHe CBOWCTBA, MOayueHUe U mnpuMeHeHWe. Cold aMMOHMUS,
uX  (usmueckue W XUMHUUECKHWe  CBOMCTBa, TpUMeHeHUe.
KauecTBeHHasi peakijisi Ha MOHbI aMMOHMs. A30THasi KUCJIOTa, ee
nosiyueHue, ¢Gu3nueckrue U XUMUUeCcKWe CBoicTBa (00ique Kak
Tpe/iCTaBUTesIsl Kjlacca KUWIOT U criequgpuryeckue). Vcnosb3oBaHve
HUTPATOB U COJield aMMOHMSI B KaueCcTBe MUHepasbHbIX yA0OpeHU.
XUMUyYeckoe 3arpsi3HeHUe OKpYsKarole cpefibl CoeJMHeHUSIMU a30Ta
(KMC/IOTHBIE O/, 3arpsi3HeHNe BO3/lyXa, TI0YBbI U BOJJOEMOB)

2.4

docdop, annorpornHbie MmoauduKaluu docdopa, busnyeckue u
xumuueckue cBorictBa. Okcug docdopa (V) u pocdopHas KUCIOTa,
dusnueckre ¥ XMMHUeCKUe CBOMCTBA, ToJyueHue. Vcrnonb3oBaHue
dochaToB B KauecTBe MUHEpaIbHBIX y00peHMI

2.5

OO011ast XxapakTepycTyka s1eMeHToB [VA-rpynnbl. Oco6eHHOCTH
CTPOEHHUsI aTOMOB, XapaKTepHble CTEeNeHW OKUC/IeHUs. YTJepof,
a/VIOTPOIHbIe  MOAU(UKALMK, paclpoCcTpaHeHWe B  TPUPO/JE,
dbu3nueckue W XUMHUEeCKHWe CBoicTBa. Ajcopbius. KpyroBopot
yriepoga B rmipupoge. OKcuabl yriepoja, uX (Qusnueckde U
XUMUYeCcKre CBOMCTBA, [eMCTBUE Ha >XUBble OPraHU3MBbI, MOTyueHre
U TIpUMeHeHre. JKoJoruueckre mpobsiembl, CBs3aHHbIE C OKCHAOM
yrnepoaa (IV); rumorte3a rn00asbHOTO TIOTEIVIEHUS KJ/IMMaTa;
TIapHUKOBBIN 3(PQeKT. YTonbHasi KUCI0Ta U ee CO/d, uX (hrusudeckre
Y XMMHYeCKHWe CBOMCTBA, IOJIydyeHHe U NpuMeHeHHe. KauecTBeHHast
peakisi Ha KapOoHaT-MOHBI. Vcriosib30BaHUe KapOOHAaTOB B OBITY,
MeJULMHE, NPOMBILLJIEHHOCTH U CeJIbCKOM XO035IMCTBE




2.6

[TepBoHaua/ibHbIE TIOHATHSI 00 OpPraHWYecKUX Bell[eCcTBaX KakK O
coe/lMHEHUsIX yryepoja (MeTaH, 3TaH, 3TW/IEH, alleTW/IeH, 3TaHOJI,
TJIMLIepUH, YKCyCHasi KUCIoTa). VIX cocTaB U XMMHYeCKoe CTpOeHHe.
[ToHaTe 0 OHOJIOTMUECKH Ba)KHBIX BEIIeCTBAX: JKUpax, OeJKax,
yr7eBojiax - U UX POJIA B )KU3HU yesioBeKa. MarepuasbHOe eIMHCTBO
OpraHUYecKrX U HeopraHUueCcKux coeiMHeHu

2.7

KpemHuii, ero pusnueckre ¥ XuMHUUeckre CBONCTBA, TO/ydeHHe
u npuMmeHeHwe. CoeguHeHUsT KpeMHHs B Tipupozie. OO0iue
nipesicTaBieHuss 06 okcuge kpemHus (IV) M KpeMHUEBOW KHCTIOTe.
CuIMKarhl, WX  MCIO/b30BaHUE B ObITY, MeTULIVHE,
TIPOMBIIILJIEHHOCTU.  BakHelilllie  CTpOWTe/IbHble  MaTepualbl:
KepaMuKa, CTeK/IO, IieMeHT, 0eToH, kene300eToH. IIpoGiembl
0e30MacHOr0  WCIIOMB30BAaHUS  CTPOUTENLHBIX  MaTepuajioB B
TIOBCeIHeBHOM >KU3HU

2.8

XHMHUEeCKUU 9KCIIePUMEHT: v3yuyeHue o6pasiioB
HeopraHWYeCcKHX BeIlleCTB, CBOMCTB COJIIHOM KHWC/IOTHI; MPOBeJeHue
KaueCTBEHHBIX peaki[iil Ha XJIOpUJ-UOHBI U Hab/IoZieHre TIPU3HAKOB
VX TIPOTEKaHWsl; OMbIThI, OTpakarollyde (puanueckre U XUMHUYeCcKue
CBOWCTBA TajJloTeHOB U MX COeJVHeHWH (BO3MOXXHO HCII0J/Ib30BaHHE
BHJileOMaTepuaiioB); O3HaKOM/ieHWe C obpasiaMyd  XJIOPHIOB
(raoreHyJOB); O3HAKOMJIEHHe C oOpa3ljaMd Ceppl M ee
coelMHEHUsIMU  (BO3MOKHO UCMOJIb30BaHWE BH/I€OMAaTepHasioB);
HaO/mo/leHre mporiecca oOyraMBaHUS caxapa II0f JeHCTBHEM
KOHLIEHTPDUPDOBAaHHOM CEPHOW KHUC/IOThI; W3ydYeHHe XUMHUUYECKUX
CBOMCTB pa3baB/ieHHOI CepHOI KMC/IOThI, TIPOBe/leHre KaueCTBeHHOM
peakiiy Ha Cy/b(aT-uoH U Hab/iro/leHre MpU3HaKa ee IPOTeKaHUS;
O3HaKOMJ/IeHHe C (PU3nueCKMMU CBOMCTBaMHU a30Ta, dochopa U UX
coegvHeHMK  (BO3MO)KHO  MCII0/Ib30BaHME  BHUeOMaTepUasioB),
obOpasilaMu  a30THBIX M (OChHOPHBIX yAOOPEeHHH; TIOMyUYeHHe,
cobupaHue, pacrio3HaBaHWe U U3y4YeHWe CBOWCTB aMMHaKa;
TIpOBe/leHre KaueCTBEeHHBIX peakivii Ha MOH aMMOHUS U ocdaT-uoH
M U3yuyeHUWe TIPU3HAKOB UX TIPOTEKaHWs, B3aUMOJEUCTBHE
KOHLIEHTPDUPDOBAHHOM a30THOW KHUCJOTBI C MeJbl0  (BO3MOXKHO
WCIIO/Tb30BaHue BU/IEOMAaTEepPUaAsIOB); V3yueHue Mogzeneu
KPDUCTQ/UTMYECKUX  peIlleToK  anaMasa, rpadura, (Qy/iepeHa;
03HAaKOMJIEHHE C TIPOI[eCCOM aJiCOPOIMM pacTBOPEHHBIX BEIIECTB
aKTUBMPOBAHHbIM YT/JIEM U YCTPOMCTBOM IIPOTUBOrasa; MoJiyuyeHue,
cobupaHue, pacrio3HaBaHWe U M3yyeHHe CBOMWCTB YIJIEKMC/IOTO rasa;
TIpOBeJieHNe KaueCTBEHHBIX peakiuii Ha KapOOHAT- U CUJIMKAT-UOHbI
W U3ydyeHWe TIPU3HAKOB UX TMPOTEKaHWs; O3HAKOMJIeHHEe C
MpOAYKLIEeH CUJIMKaTHOU TIPOMBIILJIEHHOCTH; pelieHue
SKCIepHMMeHTA/IbHBIX 33/lau 1Mo Teme "BakHellive HeMeTa//lbl U UX
coeJUHeHUs"




MeTanibl ¥ UX CoegHEHUA

OOb11jasi XapaKTepUCTHKa XUMHUECKUX 37IeMEeHTOB - MEeTa/lJIOB Ha
OCHOBaHWU WX TOJIOKeHUs B [lepuoandeckor cucteMe XWUMHYECKHUX
snemeHToB [I.VI. MeHzeneeBa ¥ cTpoeHuss aTomoB. (CTpoeHue
MeTasljIoB. Mertannuyeckas CBSI3b u MeTa/uIn4yecKas
KPUCTa//TUYeCKasi pelleTka. JDJeKTPOXUMUUeCKUN PsiJi HanpsoKeHUH
MeTaJlJIoB

3.2

dusnueckue U XUMUYECKHe CBOMCTBa MeTaiioB. Obiue
criocobbl momyueHuss MeTanaoB. [ToHSiITMe O KOppO3WM METaslloB,
OCHOBHBIE CII0COOBI 3aIUThI UX OT KOppo3uu. CriiaBhl (CTajb, YYTYH,
JIOpaTIOMUHUM, OpoH3a) W WX TpuUMeHeHWe B ObITy U
TIPOMBIIILJIEHHOCTU

3.3

[ITesounble MeTasIbl: TOJIOKeHWe B [lepuognueckor cucreme
XUMUUeCcKux 3jemMeHTOB [I.VI. MeHgeneeBa; CTpoeHWe HUX aTOMOB;
HaxoXJeHue B Tpupoje. Pusmueckue U XMMUYECKWe CBOMCTBA (Ha
rippuMepe HaTpus U Kanus). OKCUAbl U TUAPOKCUbLI HATPUS U Kasusl.
[IpuMeHeHMe 111eI0YHBIX MEeTaJIOB U UX COeUHEeHUU

3.4

[IlenouHo3eMelbHBIE MeTa/l/Ibl MAarHUM U KaJIbLIUK: TI0/I0KEHHe B
[Teproanueckor cucTeMe XUMHUUeCKUx 3/eMeHTOB [I.V. MeHieneeBa;
CTPOEHHe UX aTOMOB; HaxoXJeHuWe B Tipupoge. dusrueckue u
XHMMHYeCKHe CBOMCTBA MarHusi U Kajabliusi. BaxkHelive coequHeHUs
KasbI[usl (OKCH, TUAPOKCH/, COJH). 2KeCTKOCTb BOZIBI M CITIOCOOBI ee
yCTpaHeHus

3.5

AsromuyHWN: no/ioXKeHue B [lepruoanueckon cucteMe XUMUYECKHAX
sneMeHTOB [I.VI. MeHpeneeBa; CTpoeHMe aTOMa; HaxXOXJeHHe B
npuposie. dusMueckue U XUMHUECKME CBOWCTBa aJFOMUHUSIL
AmdoTepHbIe CBOMCTBA OKCHA U TUIPOKCUA aTFOMUAHUS

3.6

Keneso: monoxeHnve B [lepuoauueckoi cucTeMe XUMHUYECKHX
snemenToB [I.MI. MeHaeneeBa; CTpOeHHe aToMa; HaxXOXIeHUe B
nipuposie. du3nMuyeckrue U XUMHUYECKUe CBOMCTBa >kesie3a. OKcuapbl,
ruAipokcubl U conu xxenesa (I1) u xenesa (III), ux cocras, cBOUCTBa
Y T0JIyYeHue

3.7

XUMHUUECKUIM  JKCIIepUMeHT: O3HakKoMmJieHHWe ¢  obOpasiamu
MeTa/uVIOB U CIIaBOB, WX (PU3NUECKUMMU CBOWCTBaMU; H3yueHue
pe3y/ibTaToB  KOPpPO3WM MeTa/yIoB  (BO3MOXXHO — HCIIO/Ib30BaHHe
BUZIeOMaTepHUasioB), 0COOeHHOCTel B3aUMO/IeHCTBUS OKCH/A KaslbLIvs
Y HaTpusi C BOJOM (BO3MOXXHO HCIIO/Ib30BaHHE BH/leOMAaTepHasioB);
ViCC/IeIOBaHKE CBOWCTB »KeCTKOW BOJbI; MPOLIeCca rOpPeHus kejie3a B
Kuciaopose  (BO3MOXXHO  HCIIO/b30BaHWE  BH/leOMaTepyasioB);




TIPU3HAKOB MPOTeKaHUsI KaueCTBEHHBIX peakluii Ha WOHbI (MarHus,
Ka/bLusl, a/llOMUHMS, [IUHKa, kene3a (II) u xenesa (III), megu (I1);
Hab/roieHye U oTvMcaHue TIPOLeCCOB OKpalllMBaHUs T/laMeHU MOHaMHU
HaTpus, Kaiusgd U  Kaibliud  (BO3MOXXHO  HCIIO/Ib30BaHUe
BU/leOMaTepUasioB); Hcc/iejoBaHue aM@oTepHbIX CBOMCTB
TMADOKCHJA  aJIOMUHUSI M THUJPOKCHAA LWHKA;  pelleHue
5KCMepPUMEHTA/IbHBIX 3aZjau Io Teme "BakHeWlllne MeTa/ibl U UX
coefMHEHUS"

XUMUsS U OKpysKarolas cpeza

HoBble Marepuanbl ¥ TeXHOJIOTMU. BelllecTBa M MaTepuasibl B
TOBCE/IHEBHOM >KM3HM 4YesioBeKa. XuMus W 3710poBbe. be3omacHoe
WCTIO/Tb30BaHHe BEI[eCTB U XMMHUECKUX peaki[uii B ObiTy. IlepBas
TIOMOLLIb [IPU XMMHUUYECKUX OKOrax U OTPaBJIEHUSIX

4.2

OCHOBBI 5KOJIOTUUECKOM TPAMOTHOCTU. XUMHUYECKOe 3arpsi3HEHUe
okpyxatoijer cpegnl [TIIK. Ponb XMMuy B pelieHrud 3KOJI0TMYeCKUX
npobsieM.  [IpupozHble  WCTOUHHUKU  YI7IeBOJOPOJAOB  (YroJib,
TIPUPO/IHBIN ra3, He(PTh), IPOYKTHI UX IepepaboTKU, UX POJib B OBITY
Y TIPOMBILLIJIEHHOCTHU

4.3

XUMHUYEeCKMM 3KCIIepUMEHT: H3yueHHe o0pa3ljoB MaTepuasioB
(cTeksio, CTi/IaBbI METAJIJIOB, TTOJIMMEPHBIE MaTepHasIbl)

J171s TIpOBe/ieHKsi OCHOBHOT'O TOCYZAapPCTBEHHOI0 K3aMeHa 0 XUMUU (Jasee -
O'D no xumuK) WUCHO/b3yeTcsl TMepeueHb (KoguduKaTop) IpoBepsieMbIX
TpeboBaHMII K pe3y/ibTaTaM OCBOEHMsS OCHOBHOM 00pa3oBaTe/bHOM IMPOTrpaMMbI

OCHOBHOT'0 00111er0 00pa30BaHusI 1 3/IEMEHTOB COZIePKaHUS.

Tabmuia 23.4

ITpoBepsiemble Ha OI'D 110 XUMHH TpeOOBaHUS
K pe3y/ibTaTaM OCBOEHUsI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOTO 0011]ero 00pa3oBaHUs

Kopg

[TpoBepsiemble TpebOOBaHUS K TIpeJMETHBIM pe3ysbTaTaM

npoBepsieMor |0a30BOr0  YpOBHSI OCBOEHMSI OCHOBHOM 00pa3oBaTesibHOU
o TpeboOBaHUs | TPOrpaMMbl OCHOBHOTO 00111ero o6pa3oBaHusi Ha ocHoBe ®T'OC

1

IIpencrasiieHue:

1.1

O T1O03HAaBaeMOCTH  $IBJIEHMMA TpPUPOJbl, TMOHWMAaHUE
O00bEeKTUBHOM 3HAYMMOCTU OCHOB XHUMHUECKOM HayKM Kak




06/1acT COBPEMEHHOTO eCTeCTBO3HaHMS], KOMITIOHEeHTa OO0Ijeit
KY/IbTYPbI U IPAaKTUUECKOU [IeATe/IbHOCTH Ye/IOBeKa B YCIOBUSX
coBpeMeHHOro oOIlecTBa; TMOHUMaHWe MecTa XUMHUU Cpeju
JPYTUX eCTeCTBEeHHbIX HayK

1.2

O HayyHbIX MeTO/JaxX T[O3HaHWS, B TOM  UHCJe
9KCIePUMEHTATbHBIX U TEOPEeTUUECKUX MeTO/laX WCC/Ie0BaHUSs
BElleCTB UM  M3y4YeHUss XUMUUECKHUX peaklWd; yMeHue
WCTI0/Ib30BaTh MOZIEIU /11 OObSICHEHUS CTPOEHUs] aTOMOB M
MOJIEKY T

1.3

0 cepax mpodeccroHaTbHOM 1eSTebHOCTH, CBSI3aHHBIX C
XUMUeld U COBpPeMeHHbIMU TEeXHOJIOTMSIMHA, OCHOBaHHBIMM Ha
JOCTIDKEHUSIX ~ XUMHUYeCKOW  HayKd,  UYTO  TIO3BOJIUT
oOyyJaroIumcsi paccMaTpuBaTh XHMUIO Kak cdepy cBoel
Oyayieli TipodecCMOHANBHON — [IeITEIBHOCTA W CJenaTh
OCO3HAHHBIM BBIOOp XMMHUM Kak TMPOMUIBLHOrO TpeameTa MpU
repexozie Ha YPOoBeHb CpeiHero o01iero oo6pa3oBaHus

BJ'[ELD;EHI/IE CUCTeMOM XHMHUECKHUX 3HaHUH WU ymeHHue
IMMPpUMEHATE CUCTEMY XUMHWYECKHX 3H&HI/II>i, KOTOpada BK/IKOYAET:

2.1

BO)KHEUIIINE XUMUUECKHe MOHSTUS: XUMUUYECKUM 3/1eMEHT,
aToOM, MOJIeKyJa, BelecTBO, IPOCTOe U CJI0KHOe BelleCTBO,
OJHOpO/HAasl ¥ HeOJHOPOJHAasi CMeCb, OTHOCUTE/IbHbIE aTOMHasI
W MOJIeKy/IsIpHas MacChbl, KO/JIMYECTBO BelleCTBa, MOJb,
MoOJISIpHasi Macca, MOJSpHBIM  00beM, OKCHJ, KHCJIOTa,
OCHOBaHHWe, CO/b (CpefHss), XMMUUeCKasi peakiusi, peakLUu
COeIUHEHWs, peakLWW pas3/OKeHUs, peakLUuu 3aMeLeHus,
peakiiui oOMeHa, TerioBoi 3ddeKT peakMM, 5K30- U
SHAOTepMUYECKHWe  peaklUW, pacTBOp, MaccoBas  J0Jid
XMMHUYECKOTO 3J/IeMeHTa B COeJUHEeHWM, MaccoBasi [ONsl U
TPOLIEHTHass KOHLIEHTPALMs BellleCTBa B PaCTBOPe, AP0 aToMa,
3JIEKTPOHHBIN C/I0M aTOoMa, aTOMHasi opbuTanb, pajuyc aToma,
BAJIEHTHOCTb, CTeleHb OKUC/IeHWs, XWMHUYeCKass CBS3b,
3J1eKTPOOTPULIATE/IbHOCTD, TOJIsipHast u HeroJisIpHas
KOBaJ/IeHTHasi CBs3b, WOHHAas CBA3b, MeTa//Inueckas CBs3b,
KpUCTa//IMUeCcKasi pelieTka (aToOMHasi, MOHHasl, MeTa/l/TnyecKas,
MOJEeKy/sipHasi), WOH, KaTWOH, aHWOH, 93JIeKTPOJUT |
HE3JIEKTPOJIUT, 3JIeKTPOJIMTUYECKasi [JUCCOLMaLUs, peakLyu
MOHHOTO 00MeHa, OKMC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE PeaKLUy,
OKHCJIUTEe/Ib U BOCCTAHOBUTE/Ib, OKHUCJ/IEHWEe U BOCCTaHOBJIEHNUE,
9/IeKTPOJIN3, XMMHYecKoe paBHOBeche, oOpaThMble U
HeoOpaTUMble peaklid, CKOPOCTb XWUMHUECKOW peakiuy,
Karanusarop, I[1/1K, Koppo3us MeTasljioB, CIjlaBbl




2.2

OCHOBOIIOJ/Iararole 3aKOHbl XUMHU: 3aKOH COXpaHeHUs
Maccel, nepuoguueckui 3akoH [I.MI. MeHjeneeBa, 3aKOH
TIOCTOSIHCTBA COCTaBa, 3aKOH ABOrazipo

2.3

TEOPDUM XUMHH: aTOMHO-MOJIEKYJ/IIpHasi Teopusi, TeOpUs
3JIEKTPOJTUTUUECKOHN IUCCOTUALIN

Bnagenue OCHOBaMH XUMUYECKON I'PaMOTHOCTH,
BKJ/TFOUAOIIIe:

3.1

yMeHHe MPaBWIbHO MCI0J/Ib30BaTh U3yYeHHbIe BellecTBa U
MaTepuasbl (B TOM UKC/ie MAHepaJibHbIe y00peHys, MeTalIbl U
CTUIaBbI, TIPOAYKTHI Tiepepab0TKU TPHUPOJHBIX HCTOUYHUKOB
yreBoAopooB (yrJisi, TPUPOJHOrO Tra3a, HedTw) B OBITY,
CeIbCKOM XO35IMCTBe, Ha MPOM3BO/ICTBE U TTIOHMMaHWe 3HaueHUst
KUpOB, OeNKOB, YI/IeBOJOB [ijisi OpraHM3Ma uejioBeKa; yMeHue
TPOTHO3UPOBATh BJ/IMSIHUE BELLECTB U XUMHUUYECKUX MPOLIECCOB
Ha OpraHM3M YesioBeKa M OKPY KaroLyH0 TIPUPOJHYIO Cpesy

3.2

yMeHue WHTerpyupoBaThb XMMUUYECKUe 3HaHWsI CO 3HAaHUSIMU
JIPYTUX yueOHbIX TTPeIMETOB

3.3

Ha/iMuue OmbiTa pabOTbl C pa3/IMUHBIMU HCTOUYHWUKAMU
vHboOpMalMM 10 XUMUU (HaydyHas M Hay4yHO-TIOMYJISpHast
nUTepaTtypa, CJI0Bapy, CripaBOYHUKU, UHTEPHET-PeCYPChI)

3.4

yMeHHe  O0BeKTHBHO  OlleHWBaTh  HMH(OpMAIdi0 O
BellleCTBax, WX IMpeBpallleHUsIX ¥ NPaKTUUeCKOM MPHUMeHeHUH U
yMeHWe  UCIO/b30BaThb ee  [Jii  pellleHds  y4yeOHO-
T03HaBaTe/IbHbIX 3a/au

Brnasjenne  ocHOBaMM — TOHATUMHOrO  ammapara U
CUMBOJIMUECKOTO $3blKa XUMHHU [Jis COCTaBjieHusi (opmys
HeOpraHUuYeCcKWX BelleCTB, YPaBHEHUM XWMUUECKHX peakl[uli;
OCHOBaMU  xuMuYeckol  HoMmeHkIaTypel  (IUPAC wu
TPUBUA/ILHOM )

YMeHHe OOBSCHATH CBSI3b TIOJIOKEHHWSI JJIEMEHTa B
[Tepuio/iiueckoii cucTeMe C YKWC/IOBBIMH XapaKTepHCTHKaMH
CTPOEHHUSI aTOMOB XWMHWUECKHX 37eMeHTOB (COCTaB U 3apsi[
spa, oblllee YMC/IO 71eKTPOHOB), pacrpe/ie/ieHueM 371eKTPOHOB
10 HEpreTUYeCKMM YPOBHSIM aTOMOB TEepBBbIX TpeX MepUO/IOB,
KaJlvsl ¥ KaJ/IbLIUs

[IpeacTaB/ieHre O MEePUOAUYECKOU 3aBUCUMOCTH CBOWCTB
XUMUUECKUX 3/7IEMEHTOB (paguyc aToMma,
3/IeKTPOOTPULIATE/TbHOCTh), TIPOCTBIX Y CJIOXKHBIX BEILeCTB OT




1o/Io’KeHus1 3neMeHTOB B Ilepuoguueckout cucteMme (B MasbIx
repyoziax Y TJIaBHBIX MOATPYMMax) U 3JIeKTPOHHOTO CTPOEHUs
aToma

7 YMeHue KiaccuUIIMpOBaTh:

7.1 XAMUUYeCKUe 3/IeMeHTEI

7.2 HeopraHuuyecKue BeljecTsa

7.3 XWUMUUeCKue peakLjuu

8 YMeHue oripefiesiiTh:

8.1 BaJIGHTHOCTb W  CTeleHb  OKUC/IEHUSI  XUMHYEeCKUX
3/71eMEeHTOB, 3apsi/i UOHa

8.2 BU/l XUMUUECKOM CBSI3U U TUTT KDUCTA/JIAUECKOU CTPYKTYPhI
B COeJMHEHUSIX

8.3 XapakTep Cpefbl B BOJHBIX PAacTBOpax BelecTB (KUC/IOT,
OCHOBaHUW)

8.4 OKUCJIUTE/Ib Y BOCCTAHOBUTEJIb

9 YMeHne xapakTepu3oBaTh (U3MUECKHMe U XUMHUYeCKue
CBOMCTBa:

9.1 TIPOCTBIX BeIecTB (KHUCIOpPOJ, 030H, BOJOPOJ, rpadwur,
anma3s, KpeMHuH, a30T, ¢ocdop, cepa, XJIOp, HaTpUW, KaJlUu,
MarHum, Kaabl[dW, aTlFOMUHUMN, >KeJie30)

9.2 C/JIO’KHBIX BeIlleCTB, B TOM YMC/J€ WX BOJHBIX PacTBOPOB
(Boma, amMuakK, XJIOPOBOAOPOZ, CEpOBOJOPOJl, OKCUAbI U
ruapokcuapl MetaanoB I - IIA rpynm, amomunusg, megu (1),
LMHKa, >xene3a (II u III), okcuasl yraepoaa (II u 1V), kpemuaust
(IV), azota u dochopa (III u V), ceprl (IV u VI), cepHucras,
cepHasi, a30TucTasi, a30THas, (QocdopHasi, yroJibHas,
KpeMHHeBasi KUC/I0Ta U UX COJIN)

9.3 TIPOTHO3UPOBAaTh U XapaKTepU30BaTb CBOMCTBA BEIECTB B
3aBMCHMMOCTHU OT UX COCTaBa U CTPOEHUs, IPUMeHeHNe BelleCTB
B 3aBUCUMOCTM OT HX CBOWCTB, BO3MOXXHOCTb TIPOTEKaHUS
XMMUUECKUX MpeBpallleHrl B pa3/IMuHbIX YC/IOBUSIX

10 YMeHHne CcOCTaB/sITb MOJIEKY/ISIPDHbIE M MOHHBbIE YDaBHEHUS
peaxkiui, B TOM YUCJIe:

10.1 peakivii HOHHOTO 0OMeHa




10.2

OKHUC/INTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKqu/i

10.3

WUTIOCTPUPYIOIIUX ~ XMMHUYEeCKWe CBOWCTBA U3y4YeHHbIX
K/1acCOB (TPyMM) HeOPraHWUUeCKUX Bell[eCTB

10.4

MOoATBEPXKAAIOMIKMX TI'€HeTUYeCKYI0 B3dMMOCBA3bL MEXIAY
HHUMH

11

YMeHue BBIUUC/IATH (IPOBO/IUTH pacueThl):

11.1

OTHOCHUTEJIbHYIO MOJIEKY/IIPHYI0 YW MOJSIPHYIO MaccChl
BeI|eCTB, MACCOBYIO JIOJIFO XMMHUECKOTO J/IeMeHTa B
coeMHeHUN

11.2

MacCCOBYIO JIOJTIO BellleCcTBa B pacTBOpe,

11.3

KOJTMUEeCTBO Bell[eCTBa U ero Maccy, 06beM ra3on

11.4

M0 ypaBHEHUSIM XUMHWYECKUX peakuid ¢ HaXOAUTh
KOJIMUeCTBO Bel[eCTBa, OOBEM U MacCy peareHTOB WM
MPOJyKTOB pPeakLir

12

Bnanenuve (3HaHWe OCHOB):

12.1

OCHOBHBIMU MeTO/IaM{ Hay4yHOTO T03HaHUs (HabmrofeHue,
v3MepeHue, SKCIIePUMEHT, MOJeIUpOBaHWe) MpU H3yYeHUU
Bell[eCTB U XUMHWUECKUX SIBJIEHUW; ymeHue C(opMyJ/MpOBaTh
1Ipo06JieMy U TIPe/IJIOKUTE TIYTH ee pelleHus

12.2

Oe3omacHOM pabOTBI C XUMHYECKWMM  BellleCTBaMH,
XUMHYECKOM MoCyoi 1 1abopaTopHbIM 000pyI0BaHUEM

12.3

npaBuaMu  0Oe30racHOro obpailleHWss C  BellleCTBaMH,
WCTOb3yeMbIMM B TIOBCEJHEBHOM  >KM3HU, ITIpaBUIaMH
ToBe/ieHHs1 B 1ie/isix cOepe)keHUsi 37I0pOBbsi U OKpY’Karollei
TPpUPOJIHOM  CpeJibl;  TIOHMMaHWe  Bpeja  (OMACHOCTH)
BO3/IeMICTBUSI Ha >KWBble OPraHU3MbI OIpejle/IeHHbIX BeIeCTB,
criocob0B  yMeHbIIIEHWsT W TpPeAoTBpallleHHss WX BpEeAHOTO
BO3/1eMCTBUS

13

Hanuunve mnpakTUYeCKMX HABBIKOB IUIAHUPOBaHUS W
OCYLLECTB/IEHUS CJIeIVIOLIUX XUMUUECKUX SKCITIePUMEHTOB:

13.1

v3yueHWe U OmnucaHue (U3NYeCKUX CBOWMCTB BeILleCTB;
O3HaKOMJ/IeHHe C (PU3NUeCKUMU U XUMHUYECKUMH SIBJIEHUSIMU;
OMbITHI, WITIOCTPUPYIOLIIe TIPU3HAKK NPOTEeKaHUs XUMHUUYeCKUX
peakiuu

13.2

HN3ydyeHue crioco6oB pa3geieHusa cMmecen




13.3

TO/TyueHre KHUCI0po/ja U U3yuyeHue ero CBOMCTB; MOoJlydeHue
BOJIOPO/ila U W3yueHUe ero CBOWCTB; MOJiydyeHHe YIIeKUC/IOro
rasa v M3yueHue ero CBOMCTB; MO/TyueHre aMMUaKa U U3yueHue
ero CBOICTB

13.4

MPUTOTOBJ/IEHWE pacTBOPOB C OTpefe/ieHHOM MacCOBOM
Jl0/ieil paCTBOPEHHOT'O BellleCcTBa

13.5

NpYMeHeHHe WHAWKATOpPOB (JIaKMyca, MeTH/IOpamXa U
deHondTanenHa) A8 Orpefie/ieHUsT XapakKTepa Cpelibl B
pacTBoOpax KUC/IOT | Ie/iouei

13.6

WCC/iejloBaHWe W OMKMCaHWe CBOMCTB HeopraHW4ecKuX
BeI[eCTB pa3/MYHbIX K/aCcCOB; W3yueHHe B3aUMO/eHCTBUS
KUC/IOT C MeTa/l/laMU, OKCHAAMU MeTaslyIOB, paCTBOPUMBIMU U
HEPACTBODUMBIMH  OCHOBaHUSIMH,  COJIIMH;  ITOTy4YeHUe
HEPAaCTBOPUMBIX OCHOBaHWM; BBLITECHEHHWE OJHOTO MeTasuia
OPYTUM W3 pacTBopa COJIM; UCC/iefloBaHUe aM(OTepHBIX
CBOMCTB I'HU/IDOKCH/IOB aTFOMUHUS U [MHKA

13.7

pellieHWe  SKCIePUMEHTa/lbHbIX  3aZlad [0  TeMaM:
"OCHOBHbIE KJ1aCChbI HeopraHuveCKux COeIMHEHUH";
"DnekTposdTUdecKas auccouuanys’; "BakHelie HeMeTasllbl
1 UX coenrHeHus"; "BakHelIlIMe MeTa/l/ibl U UX cOeJUHEeHUs"

13.8

XUMHUECKHEe 5KCIIePUMEHTHI, WITHOCTPUPYIOL[HE MPH3HAKU
IIPOTEKaHUsI Peaki[iii HOHHOTO 00OMeHa; KaueCTBeHHbIe pPeaKLuu
Ha TIPUCYTCTBYIOIIME B BOJHBIX pacTBOPAaxX HOHBI: XJIOPHU]-,
6pomug-, voaug-, cynbdar-, ¢ocdar-, kKapboHaT-, CUTHKAT-
AaHWOHBI, THAPOKCHUJ-UOHBI, KATHOHbI aMMOHMWsS, MarHus,
Ka/blUsl, aTlOMUHUS, >Xemne3a (2+) u xkesesa (3+), meau (2+),
L[MHKa

14

YMmenue:

14.1

Mpe/CTaB/ATb  pe3y/nbTaTbl 3KCllepuMeHTa B  (dopme
BBIBO/IOB, /IOKa3aTe/lbCTB, TpadMKOB U TaOMMIL U BBISBIATH
IMIUPUUECKHEe 3aKOHOMEPHOCTH

14.2

yCTaHaB/IMBAThb CBSI3W MKy peanbHO HabIr0JaeMbIMU
XUMUYECKMMHU SIBJIEHUSIMU W TMPOLIeCCamMu, MPOUCXOASILIMMUA B
Makpo- U MHUKpPOMUpE, OOBSCHATh MPUUYMHBI MHOToobpasus
Bell[eCTB

HEPE‘-IEHB 3JIEMEHTOB COA€p>KaHUA, TIPOBEPAEMBIX Hd OCHOBHOM
rocyagdpCTB€HHOM 3K3dM€EHE 10 XUMHWH




Kopg

[TpoBepsieMblii 3/IeMEHT CO/lep>KaHus

HepBOHaqaﬂbeIe XUMHUYeCKue roHATHUA

1.1

Yuctole BeltjecTBa U cMecy. Criocobbl pa3zesieHyst CMecei

1.2

ATOMBI WU MOJIEKY/JIBI. Xumuueckue 3jeMeHTbl. CHMBOJIBI
XUMHWUYECKHX 3/IEMEHTOB. HPOCTBIE M CJIOJKHBIE BeleCTBa.

1.3

Xumuueckasi ¢opMmyna. BaneHTHOCTb aTOMOB XUMHYECKUX
371eMeHTOB. CTerieHb OKUC/IeHUS

1.4

3aKOH IOCTOSIHCTBA COCTaBa BellleCcTB. OTHOCHTe/IbHAsA aTOMHast
Macca. OtTHocuTesibHasi MOJIeKy/sipHasg Macca. MaccoBasg [0
XMMUUECKOTO 3/IeMeHTa B COeIMHEHUN

1.5

KomuectBo BemectBa. Mosib. MosisipHasi Macca. MosisipHbIv
o0bem ra3oB. Bs3aumocBs3bp KO/MuecTBa, MacChl W YMC/Ia
CTPYKTYPHBIX eJJMHUL] BellleCTBa

1.6

du3nyeckre U XUMUUeCKUe sBjIeHUs. XUMHuueckas peakiys U ee
MpU3HaKU. 3aKOH COXpaHeHWs Macchl BelecTs. XUMHUUYeCcKHe
ypaBHEHUs

[Tepuogruecknii 3akoH U Ileprogmnueckasi cucTeMa XMMUYECKHAX
snemeHTOB [I.11. MenzieneeBa. CTpoeHue aTOMOB

2.1

[Teproauuecknit 3akoH. [lepuoanueckasi cucTeMa XUMHUECKUX
snemeHToB /[I.MI. MeHpeneeBa. I[lepuogesl v rpynmbl. dusnueckuit
CMBICJI TIOPSIZIKOBOI'0 HOMepa, HOMEPOB Tlepro/ia U IPYIIIIbI 3/IeMeHTa

2.2

Crpoenue aromoB. CocrtaB aTtomHbIX sfep. M3oTormsl.
OnekTpoHbl. CTpoeHWe 37eKTPOHHBIX 000/10UeK aTOMOB repBbix 20
XAMUUeCKuX 37eMeHTOB [leproanueckon cuctemsl [.. MeHenieeBa

2.3

3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB XMMUUECKUX 371eMEHTOB
MepBbIX TpeX T[epuo/ioB, Kaius, KaabliUusg (paguyca aTOMOB,
3/IeKTPOOTPULIATE/TbHOCTH, MeTa/VIMueCKUX U HeMeTa/VInueCcKux
CBOWCTB) U WX COEAUHEHUWM B COOTBETCTBUU C TOJIO’KEHUEM
snemeHTOB B [leproiueckon cucteMe U CTPOEHHWEM UX aTOMOB

CtpoeHue BeljecTBa

Xvumuyeckass CBsi3b. KoBasieHTHasi (ToJ/ispHasi U HeToJisipHast)
CBSI3b. JJIEKTPOOTPULIATE/IbHOCTh XUMUUECKUX 3JieMeHTOB. VoHHas
CBs3b. MeTa/yinueckast CBA3b

3.2

Tunesl KPUCTA/IJIMYECKHX pPemeToK (aTOMHaH, HOHHAad,
METa]IJ'II/I‘-IECKaH) , 3dBHUCHMOCTb CBOICTB BelmecTBa OT  THIIA




KpHCT&J’[]’[H‘—IECKOﬁ pemeTK U BrJd XUMUYECKOU CBSI3U

BakHelillive  TIpeICTaBUTe/IdM  HEOPraHWYeCKUX  BellecTB.
Hemetasnibl 1 ux coeruHeHusi. MeTasibl U UX COeUHEHUS

4.1

Krnaccudukaiys 1 HoMeHK/IaTypa HeOpraHMueCKux COeuHEeHUI:
OoKCH/I0B (cosieobpasyroliie: OCHOBHbIe, KUCIOTHBIE, aM(OTepHbIe) U
HecoyieoOpa3yroIue; OCHOBaHUN  (I[eJIOUd M HepPacTBOPUMBIe
OCHOBaHMS); KHUCIOT (KUC/IOPOACO/epKallie 1 OecKHUCI0pOAHbIe,
OIHOOCHOBHbIE 1 MHOTOOCHOBHBIE); COJIer (CpeHUX U KUCJIbIX)

4.2

dusrueckre W XUMHUUECKHME CBOWCTBA TMPOCTHIX BeLeCTB-
HeMeTasuIOB: BOJIOPOJaA, XJ0pa, KUCJI0poZa, Ccepbl, a3oTa, (ocdopa,
yrjepojia, KpeMHUst

4.3

du3snueckie W XUMUUeCKHWe CBOWCTBA TIPOCTBIX BellleCTB-
MeTasuIOB: JIMTUS, HaTpUsl, Kajausi, MarHus W KajbLysl, aJIOMUHUS,
)KeJie3a. DNeKTPOXUMUYECKUH PsiJl HaNPSDKeHUM MeTaslyiIoB

4.4

dusnueckre U XUMUUYECKUEe CBOMCTBaA BOAOPOJHBIX COE,Z[I/IHEHI/Iﬁ
HeMeTdJ/IJZIOB: XJI0poBO4O0pPOad, CepoBOAOPOAd, dAMMHdKA

4.5

dusrueckre U XUMUUYECKHWe CBOMCTBA OKCHU/IOB HEMeTasl/IOB:
cepsl (IV, VI), azora (I, IV, V), docdopa (111, V), yraepoga (11, IV),
kpemHus (IV). TloniyueHre OKCUIOB HEMETA/IIOB

4.6

XyAMHUYecKre CBOUCTBa OKCHUZOB: MeTta/uioB [A - IIIA rpymm,
uuHKa, megu (IT) u xenesa (11, I11). TTosyueHre OKCHAOB MeTaIOB

4.7

XYMHUeCKre CBOMCTBA OCHOBAaHUM W aM(OTEPHBIX THIPOKCUIOB
(Ha mpuUMepe TUAPOKCUIOB aFOMUHMUS, >KeJje3a, [IUHKA). [TosyyeHue
OCHOBAaHUM U aM(POTEePHBIX TUAPOKCH/IOB

4.8

OOime XuUMHUECKHe CBOWCTBA KWCJIOT: XJIOPOBO/OPO/THOM,
CepPOBO/IOPO/IHOM, CEepPHUCTOM, CepHOM, a30THOW, dochopHOH,
KpeMHUeBOM,  yrojbHOW.  OcobOble  XMMUUECKWe  CBOMCTBa
KOHLIEeHTPUPOBAHHOMW CEPHOU U a30THOM KUCJIOT. [losyueHre Kucaor

4.9

OO611re xuMHUUYeCKre CBOMCTBa cpefiHUX coneil. [TomyueHue coseit

4.10

[Tonyuenue, cobupaHue, pacrio3HaBaHWe BOJIOPO/ia, KHUCJIOpPO/a,
aMMHaKa, yIJIeKKC/Ioro ra3a B 1abopaTopuu

4.11

[TonyyeHre amMMuaka, CepHOM M  a30THOM KHCJIOT B
TIPOMBIILIZIeHHOCTH. O6I11e criocoObl TI0/TyueHHUsT MeTasl/ioB

4.12

l'eHeTHueckasi CBsI3b MeXAY KjlacCaMHd  HeOopraHWuecKHx
coeIMHeHUH




XUMHuecKue peaknnn

Knaccudukaiuss ~ XUMUYeCKMX  peakiuii TI0  pa3IdYHBIM
TIpU3HAKaM: 10 YKCIy U COCTaBY YUYaCTBYIOIUIMX B Peakliy BellecTs,
no TeryioBoMy 3¢dekTy, 10 H3MeHeHUI0 CTereHell OKHCIeHUs
XUMUYECKHX 3JIEMEHTOB

5.2

TersioBoit 3gdekT XUMHUEeCKOW peakluud, TepMOXUMHUecKue
ypaBHeHUs. DK30- U 3HAOTepMUYeCKHe peaklyuy. TepMoxumMuyeckue
ypaBHeHUst

5.3

OKUC/TUTeTbHO-BOCCTAHOBUTEIbHBIE  peakluu. OKUCIUTeNd U
BoccTaHOBUTeNMU. [Iporjecchl  OKUC/IEHWS U BOCCTAHOBJIEHUSI.
OneKTPOHHBIN OalaHC OKUCTUTE/TbHO-BOCCTaHOBUTETBHON PeaKI[iuu

5.4

Teopusi 3/1eKTPO/IUTUUECKOM AUccolMalii. KaTUOHBI, aHUOHBI.
ONeKTPOJIUTEI U HeJIeKTPOMuThl. CHIbHBIE U C/la0ble 3/1eKTPOJIUTHI.
CreneHb auCCOLAALIUN

5.5

Peakiiu WOHHOrO OOMeHa. YCJOBUS TIPOTEKaHUsI peaKIyid
WOHHOrO oOMeHa, TMOJiHble U COKpallleHHble HOHHbIe ypaBHEHUS
peakiui

XUMUS U OKpY’Karolas cpeza

BelllectBa ¥ Marepuanbl B TIOBCEJHEBHOW >XM3HU uUeslOBeKa.
be3oracHoe WCMOIb30BaHUWE BeIIECTB U XUMHUECKUX peakiuii B
naboparopuu u 6biTy. [lepBasi TIOMOIIL TP XUMUUYECKHUX OKOTax U
OTpaBJIEHUSIX

6.2

XUMHUeCcKoe 3arpsisHeHHWe OKpy’Kawlled cpeabl (KUC/IOTHbIE
JOKIM, 3arpsisHeHHe TOYBhI, BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
nipepoTBpalienus [IpefenbHasi JOMycTUMasi KOHLIEHTpalKsl BelecTB
(ITIK). Posib XiMuM B peliieHNH 3KOJI0TMUeCKUX TIpobsieM. Y crieHue
MapHUKOBOTO 3¢ deKTa, pa3pyllieHre 030HOBOTO CJI0S

6.3

[IprMeHeHHe cepbl, a30Ta, (pocdopa, yriepoja, KpeMHUS U UX
coefuHEHUM B ObITY, MeJUI[MHE, TMPOMBIIIEHHOCTY U CeThCKOM
xo3siicTBe. [IprMeHeHWe MeTa/l/IoOB W CIUIaBOB (CTasb, UYTYH,
JIOpa/foMUHUM, OpoH3a) B OBITY U TIPOMBIIUIEHHOCTH WX
coepvHeHui. [IoHsITE O KOPpPO3UM MeTasyioB, OCHOBHBIE CIIOCOOBI
3alIUTHI X OT KOPPO3UH

6.4

ITpypo/HbIe UCTOYHUKU YT/IEBOOPOOB (Yro/ib, IPUPOAHBIM Ta3,
HedTh), MPOAYKTEI UX TepepaboTku (OeH3WH), UX pO/Ib B OBITY H
TIPOMBIILIZIEHHOCTH

6.5

[TepBoHaya/ibHbIE TOHATHSI 006 OpraHWYecKUX BelljeCTBax Kak O




COelMHEeHUAX yryepoja (MeTaH, 5TaH, STWJIEH, aleTW/IeH, 3TaHoJ,
TJIMLepUH, YKCycHasi KucioTa). [ToHaTHe o OMOOrMuecKyd BaXKHBIX
BellleCcTBaxX: >KMpaX, OejKax, yI/ieBoJax - U MX POJUA B IKU3HU
yesioBeKa

7 Pacuertsr:

7.1 1o popMy/iaM XUMHUUYECKUX COeIMHEHUN

7.2 Macchl (MacCcoBOW) JO/IM paCTBOPEHHOTO BelljeCTBa B paCTBOPe

7.3 110 XUMUYEeCKUM YpaBHEHUAM

115 mpoBefieHUsI OCHOBHOT'O IOCY/JapCTBEHHOT0 3K3aMeHa Mo XUMuu (pasnee -
O'D no xumuH) WUCHO/b3yeTcs TMepeueHb (Kogu(uKaTop) IMpoBepsieMbIX
TpeboBaHMII K pe3y/ibTaTaM OCBOEHMsS OCHOBHOM 00Opa3oBaTe/bHOM IMPOrpaMMbI
OCHOBHOTO 0011]ero 06pa30BaHUs U 37IEMEHTOB CO/lepyKaHusl.

ITpoBepsiembie Ha OI'D 1o XUMHM TpeboOBaHUSI
K pe3y/ibTaTaM OCBOEHHsSI OCHOBHOM 00pa30BaTe/IbHOM IMPOrpaMMBbl
OCHOBHOT0 0011[eT0 06pa3oBaHUs

Koz [TpoBepsieMble TpeGOBaHHWS K TPEAMETHBIM pe3yJ/bTaTaM
npoBepsieMor |6a30BOr0  YPOBHS OCBOEHHMsSI OCHOBHOM 0Opa3oBaTe/bHOU
0 TpeOOBaHMS | IPOrpaMMbI OCHOBHOT'O 0011jero oOpa3oBaHus Ha ocHoBe PI'OC

1 IIpencrasiienue:

1.1 O TI03HAaBaeMOCTH  SIBJIGHWA  TIPUPOJbl, TMOHHMMaHUe
O0BEKTHBHOM 3HAUMMOCTA OCHOB XWMHUECKONW HayKM KakK
00s1acT COBPEMEHHOTO eCTeCTBO3HaHMsI, KOMITOHEeHTa OO0Ijeit
KYJIbTYPbI U IPAKTAYECKOU /lesiTe/TbHOCTH YesloBeKa B YC/IOBUSIX
COBpeMeHHOro 0011lecTBa; TMOHMMaHWe MeCTa XWUMHUM Cpeu
JPYTUX eCTeCTBEeHHbIX HayK

1.2 O HayyHbIX MeTO/JaxX T[O3HaHWS, B TOM  YHCJe
9KCIepUMEHTATbHBIX U TEOPEeTUUECKUX MeTO/laX WCC/Ie0BaHUS
BEllleCTB M M3y4YeHUs XUMUUECKHUX peaklUl; yMeHue
WCTI0/Ib30BaTh MOZIEA /i1 OOBSICHEHUSI CTPOEHUs] aTOMOB W
MOJIeKY T

1.3 0 cepax mpodeccroHaNbHOM [1eSTebHOCTH, CBSI3aHHBIX C
XUMHENd U COBpeMEeHHBbIMU TEXHOJIOTHSIMH, OCHOBAaHHbIMU Ha
JOCTIKEHUsIX ~ XUMMUUeCKOW  HayKd,  4YTO  TIO3BOJIUT
oOyuaroluMcsi paccMaTpuUBaTh XUMHIO KakK cdepy cBoeid
Oyayigeli TipodeccMoOHa/NBbHON — AeSTeNbHOCTA W CAenaTh
OCO3HAHHBIA BBIOOp XUMHUHM Kak TPOMUIBLHOTO TpeaMeTa Mpu




riepexoie Ha YpOBeHb Cpe/iHero o01iero oopa3oBaHUs

Bnagenve cucteMord XMMMYECKMX 3HAaHUM UM yMeHUe
TIPUMEHSITh CUCTEMY XMMHWUECKUX 3HaHUM, KOTOpas BK/IFOYaeT:

2.1

BaKHEHUIIME XUMUYECKHe TMOHATHSA: XUMUYEeCKUN 3/1eMEHT,
aTOM, MOJIeKyJ/ia, BelleCTBO, MPOCTOe U CJI0XKHOe BeleCTBO,
OJIHOPOJHasi U HeOJHOPOAHAsi CMeCh, OTHOCUTEJIbHbIE aTOMHast
W MOJIeKy/IsipHasi MacChl, KOJIMUECTBO BeIlecTBa, MOJb,
MOJISIpDHAsi Macca, MOJSIpHBIM  00beM, OKCHZ, KHCJIOTa,
OCHOBaHMWe, COJib (CpefHss), XMMHYecKasi peaklLys, peakLuu
COeJMHEHHUs, peakLUW pas3/oXKeHUs, peakUWd 3aMeleHus,
peakuyyd oOMeHa, TeryioBoM 3(deKT peakuud, 25K30- WU
SHIOTEPMUYECKMEe  peaklU, pacTBOp, MaccoBas [0S
XUMHUYECKOTO 3jiIeMeHTa B COeJWHEeHWM, MaccoBasi [o/sd |
TIPOLIEHTHAas KOHLIEHTpaLMsl Bell|eCcTBa B PacTBOpe, SiIPO aToMa,
39JIEKTPOHHBIM C/IOM aTOMa, aTOMHasi opouTasib, paJuyC aToma,
BaJIEHTHOCTb, CTeleHb OKHUC/IEeHWs, XWMHUUecKasi CBS3b,
3JIeKTPOOTPHULIATeTbHOCTb, roJisipHast U HeroJisipHast
KOBaJ/IeHTHasi CBSI3b, MOHHAsi CBsi3b, MeTaJl/IMueckasi CBsi3b,
KpHCTa/uInuecKasi pelieTka (aToMHasi, IOHHasl, MeTaJl/InuecKas,
MOJIeKy/sipHasi), WOH, KaTWUOH, aHWOH, S/eKTPOJIUT U
HEe3JIeKTPOJIUT, 3/IeKTPOJIMTAYEeCKass [UCCOLMaLUs, peakLuu
MOHHOT0 00MeHa, OKUC/TUTeTbHO-BOCCTAHOBUTE/IbHbIE PeaKLIvy,
OKHC/IUTe/Ib U BOCCTaHOBUTE/b, OKUC/IEHWE U BOCCTaHOBJIEHUE,
3JIEKTPO/IM3, XUMHUeCKOe paBHOBecwe, oOpaThMble U
HeoOpaTUMble peaklid, CKOPOCTb XUMHWUECKOW peakLuy,
katanusatop, I1/1K, Koppo3us MeTasiioB, CIljiaBbl

2.2

OCHOBOIIOJIararoIje 3aKOHbl XUMHU: 3aKOH COXpaHeHUs
Maccel, nepuoguueckur 3akoH [I.MI. MeHgeneeBa, 3aKOH
TIOCTOSIHCTBA COCTaBa, 3aKOH ABOrazipo

2.3

TEOpUM XWMHUHU: aTOMHO-MOJIEKY/SIDHasi TeopUsi, TeOopus
371€KTPOJIMTUYECKOU AUCCOLAALIUN

Bnagenue OCHOBaMH XUMUYECKON IPaMOTHOCTH,
BKJ/TFOUAOILIei:

3.1

yMeHHe TIPaBW/IbHO HMCII0/Ib30BaTh M3yUeHHbIe BeIlecTBa U
MaTepuasbl (B TOM UMC/ie MAHepa/ibHbIe y00peHus, MeTalbl U
CIUIaBbI, TIPOAYKTHI Tlepepab0TKU TMPUPOJHBIX HCTOUHUKOB
yreBoAopoioB (yTIJisi, TIPUPOJHOTO rasa, HedTH) B OBITY,
CeJIbCKOM XO35THCTBe, Ha TIPOM3BO/ICTBE M TIOHUMaHWe 3HaueHust
JKUPOB, OeNKOB, yT7IeBOJIOB [/l OpraHU3Ma uejioBeKa; yMeHUe
TIPOTHO3MPOBaTh BAUSIHUE BeIeCTB U XUMUUECKHUX MPOLeCCOB




Ha OpraHu3M uesioBeKa U OKDPY>KaroL[yI0 PUPOJHYIO Cpely

3.2

yMeHHe WHTerpupoBaTh XMMHYeCKHe 3HaHWS CO 3HaHWSMHU
ApYTUX yueOHbIX TIpeJMETOB

3.3

Ha/iMuue OrfbiTa pabOTbl C pa3/IMUHBIMU HCTOUHUKAMU
vHbopMalMM 10 XuUMUM (HaydyHas M Hay4yHO-TIOMYyJIsipHasi
JmTeparypa, CJIoBapy, ClipaBOYHUKH, UHTEPHET-PeCypChI)

3.4

yMeHHe  OOBeKTHBHO  OlleHWBaTh  HMH(OpMAIdi0 O
BellleCTBax, UX IMpeBpalleHUsIX U NPAKTAYeCKOM MPUMeHeHUU U
yMeHWe  WCIO/b30BaThb ee /il pellleHds  y4yeOHO-
T03HaBaTe/IbHbIX 3a/ja4u

Bnasenne  ocHOBaMM ~— TIOHATUMHOrO  ammapara U
CUMBOJIMUECKOTO $3blKa XUMHUHU [Jis COCTaBjieHusi (opmysn
HeOpraHuYeCcKrX BeL[eCTB, YPAaBHEHUU XMMUUECKUX peakLvu;
OCHOBaMU  XxUMMYeckoli  HoMmeHKIaTypel  (IUPAC wu
TPHUBUATLHOMN)

YMeHUe OOBSCHATb CBSI3b TOJIOXKEHWs] 3JIeMeHTa B
[Tepyoyueckor cucTeMe C YKUCJIOBBIMM XapaKTepHUCTUKaMH
CTPOEHHsI aTOMOB XHWMHWUECKHX 371eMEHTOB (COCTaB W 3apsi[
spa, oblllee YMC/IO 71eKTPOHOB), pacrpe/ie/ieHueM 371eKTPOHOB
10 HEpreTUYeCKMM YPOBHSIM aTOMOB TePBBbIX TpeX TMepUO/0B,
KaJlvsl ¥ KaJibLiys

[IpeacTaB/ieHre O MePUOAUYECKOU 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX 3/IeMEHTOB (paguyc aToMma,
3/IeKTPOOTPULIATE/IbHOCTh), TIPOCTBIX Y CJIOXKHBIX BEIeCTB OT
NoJioKeHus1 1emMeHToB B [lepuoanueckol cucteMme (B Masbix
Nepuo/iax Y TJlaBHbIX TOArPYINax) U 3/IeKTPOHHOTO CTPOEHUsI
aToMa

YMeHue KnaccuUIIMPOBATh:

7.1

XUMHUUYeCKHe 3/71eMEeHThI

7.2

HeopraHn4yecKue BellecTBa

7.3

XUMHUYECKHE pedKLIU

YMeHue ornpeae/saTh:

8.1

Bd/1IeHTHOCTb n CTerieHb OKHCJ/IEHUd XUMHUYEeCKHUX
3JIEMEHTOB, 3a4ps/i NOHA

8.2

BU/J XMMWUYECKOU CBSI3U U TUI KPUCTA/VIMUECKOW CTPYKTYPBI




B COeJMHEHUAX

8.3 XapakTep Cpefbl B BOJHBIX PAacTBOpax BelecTB (KUC/IOT,
OCHOBaHUW)

8.4 OKUCJIUTE/Ib Y BOCCTAHOBUTEJIb

9 YMeHne xapakTepu3oBaTh (U3MUECKHe U XUMHUeCKue
CBOMCTBa:

9.1 TIPOCTBIX BeIecTB (KHUCIOpPOJ, 030H, BOJOPOJ, rpadwur,
anma3s, KpeMHHuH, a30T, ¢ocdop, cepa, XJIOp, HaTpUW, KaJlUu,
MarHum, Kaabl[dW, alFOMUHUMN, >KeJie30)

9.2 C/JIO’KHBIX BeIlleCTB, B TOM YMC/J€ KX BOJHBIX PacTBOPOB
(Boma, amMuakK, XJIOPDOBOAOPOZ, CEpOBOJOPOJl, OKCUAbI U
ruapokcuabpl MetaanoB 1 - IIA rpynm, amomunusg, megu (1),
LIMHKa, >xene3a (II u III), okcuabl yraepoaa (II u 1V), kpemuaust
(IV), a3zota u dochopa (III u V), ceprr (IV u VI), cepaucras,
cepHasi, a30TucTas, a30THas, QocdopHasi, yroJibHas,
KpeMHHeBasi KUC/I0Ta U UX COJIN)

9.3 TIPOTHO3UPOBAaTh U XapaKTepU30BaTb CBOMCTBA BEIECTB B
3aBMCHMMOCTHU OT UX COCTaBa U CTPOEHUs, IPUMeHeHNe BelleCTB
B 3aBUCUMOCTM OT HX CBOWCTB, BO3MOXXHOCTb TIPOTEKaHUS
XUMUUECKHX MpeBpallieH!l B pa3/IMuHbIX YC/IOBUSIX

10 YMeHHne COCTaB/sITb MOJIEKY/ISIPDHbIE U UOHHBbIE YDaBHEHUS
peaxkiui, B TOM YUCJIe:

10.1 peakivii HOHHOTO 0OMeHa

10.2 OKHCJIUTe/TbHO-BOCCTAHOBUTEIBHBIX peaKiui

10.3 WUTKOCTPUPYIOLUX ~ XUMHUECKHMe CBOMCTBA U3yYEHHBIX
KJIaCCOB (Fpynn) HeOpraHUYeCKUX BeIeCTB

10.4 MOATBePKAAIOIIUX T[eHeTUYeCKyr0 B3auMOCBS3b MeXIy
HUMU

11 YMeHue BBIUUC/IATE (IPOBOJIUTH pacueThl):

11.1 OTHOCUTE/IbHYIO MOJIEKY/IIDHYIO ¥ MOJIIDHYIO MaccChl
BeI|eCTB, MacCCOBYK) [IOJI0 XUMHUUECKOr0 SJIeMeHTa B
coeIMHEHUH

11.2 MaCCOBYIO [I0JIIO BellleCTBa B pacTBOpe,

11.3 KOJTMUEeCTBO Bell[eCTBa U ero Maccy, 06emM ra3on




11.4

M0 ypaBHEHUSIM XUMHUYECKUX peakuid ¢ HaXOAUTh
KOJIMUeCTBO Bel[eCTBa, OOBEM U MacCy peareHTOB WM
MPO/JYKTOB pPeakLir

12

Bnanenue (3HaHMe OCHOB):

12.1

OCHOBHBIMU MeTO/IaM{ Hay4yHOTO T03HaHUs (HabmrofeHue,
v3MepeHue, SKCIIePUMEHT, MOJe/IUpOBaHWe) MpU H3yYeHUU
Bel[eCTB U XUMUYECKUX SIBJIEHUW; ymeHue C(opMyJ/MpOBaTh
TIpo0JieMy U TIPe/IJIOKUTE TIYTH ee pelleHus

12.2

Oe3omacHOM pabOTBI C XUMHYECKWMM  BellleCTBaMH,
XUMHYECKOM MoCyAoi 1 1abopaTopHbIM 000pyI0BaHUEM

12.3

npaBuamMu  0Oe3oracHOro obpailleHWss C  BellleCTBaMH,
WCTOb3yeMbIMM B TIOBCEJHEBHOM  >KU3HU, I[IpaBUIaMH
ToBefieHHs1 B 1ie/isix cOepe)keHUsi 37I0POBbsi U OKpY»Karollei
TPpUPOJIHOM  Cpeibl;  TIOHMMaHWe  Bpeja  (OMACHOCTH)
BO3/IeMICTBUSI Ha >KWBble OPraHU3MbI OIpejle/IeHHBbIX BeIeCTB,
criocob0B yMeHbINIEHHWsT W TpeAOoTBpallleHHdss WX BpEeAHOTO
BO3/1eMCTBUS

13

Hanuunve mnpakTUYeCKMX HaABBHIKOB IUIAHUPOBaHUS W
OCYLLECTB/IEHUS CJIeIVIOLIUX XUMUUECKUX SKCITIePUMEHTOB:

13.1

v3yueHWe U OmnucaHue (U3NUYeCKUX CBOWMCTB BeILleCTB;
O3HaKOMJ/IeHHe C (PU3NUeCKUMU U XUMHUYECKUMH SIBJIEHUSIMU;
OMbITHI, WITHOCTPUPYIOLLIe TIPU3HAKK NMPOTEeKaHUsS XUMHUUYeCKUX
peakiuu

13.2

HN3ydyeHue crioco6oB pa3geieHusa cMmecen

13.3

To/TyueHre KUC/I0po/ia v U3yueHue ero CBOMCTB; MoJTydeHre
BOJOPOJila U M3yUeHUe ero CBOWCTB; MOJIyYyeHUe YIIeKUCJIOro
rasa v M3yudeHue ero CBOMCTB; MOTyueHre aMMUaKa U U3yueHue
ero CBOICTB

13.4

TIPUrOTOBJ/IEGHWE PACTBOPOB C OIpeJieJIeHHOM MaCCOBOM
Jl0Jieli paCTBOPEHHOT'O BellleCTBa

13.5

MpUMEHEHWE WHAMKATOPOB (/laKMyca, MeTW/OpaHXa H
deHondTanenHa) A8 oripefiesieHUsT XapakKTepa Cpelibl B
pacTBOpax KUCJIOT U 1e/iouen

13.6

WCC/eJoBaHWe U OIKMCaHWe CBOWCTB HeOpPraHWYecKUX
BeIlleCTB pa3/IMUHbIX KJAaCcCOB; H3yueHWe B3aUMOZENCTBUS
KUCJIOT C MeTa/l/laMi, OKCUZAaMH METa/lJIOB, PACTBOPUMBIMU U
HEpPaCTBOPMMBIMK  OCHOBaHUSIMM,  COJIAMM;  TOJy4YeHue




HEpAaCTBOPUMBIX OCHOBaHWM; BBLITECHEHHWE OJHOTO MeTasuia
OPYTUM W3 pacTBopa COJIM; UCC/iefloBaHUe aM(OTePHBIX
CBOMCTB 'H/IPOKCH/IOB aTFOMUHUS U 1HKA

13.7 pellleHre  3KCIIepUMEHTa/IbHbIX  3a7a4 [0  TeMaM:
"OCHOBHBbIE KJ1aCChbI HeopraHuveCcKux CcoeIMHeHUN";
"DyieKTpo/iMTUUeCKast Auccoruanus’; "BakHele HemeTasibl
Y UX coefiuHeHus"; "Ba)kHeuIlne MeTasibl U UX COeiUHeHUs "

13.8 XMMUYeCKHe 3KCIIepUMEeHThI, WIFOCTPUPYIOLLUe TIPHU3HAKU
TIPOTEKaHUs Peaki[iii HOHHOTO 0OMeHa; KaueCTBeHHbIe peakKiuu
Ha TPUCYTCTBYIOI[Me B BOJHBIX pacTBOpPaxX HOHBI XJIOPU/-,
Obpomug-, voaug-, cynbdar-, ¢ocdar-, KapboHaT-, CHUIHKAT-
aHUOHBI, TU/POKCU/I-MOHbI, KAaTUOHbI aMMOHMS, MarHus,
Ka/bLusl, allOMUHUSA, Kene3a (2+) u xkenesa (3+), megu (2+),

LIMHKA
14 Ymenue:
14.1 Mpe/CTaB/sATb  pe3y/nbTaTbl 3KCliepuMeHTa B  (dopme

BBIBO/JIOB, [J0KAa3dTeJ/IbCTB, Fpa(bI/IKOB u Ta6]II/IL[ N BBIABJIATH
SMITMPpHUYECKHe 3dKOHOMEPHOCTH

14.2 yCTaHAB/MBAThb CBSI3M MeXKAY peanbHO HabIr0JaeMbIMU
XUMHUYECKUMHU SIBJICHUSMU U TIPOLIeCCaMH, MPOUCXOASIIUMA B
MakKpo- Y MUKPOMUpE, OOBSCHATH MPUUYMHBI MHOT0oobpasus
BellleCTB

HEpEHEHb 3JIEMEHTOB COJiep>KaHuA, TIpOBepsAeMbIX Hd OCHOBHOM
rocyadpCTBeHHOM 3K3dMeHe 10 XMMHWH

Kop [TpoBepsieMblii 3/IeMEHT CO/lepKaHUsI

1 IIepBoHauasbHbIe XUMUUYECKHE TTIOHATUS

1.1 YucTele BelljecTBa U cMecu. CriocoObl pa3zesieHus: cMecei

1.2 ATOMBI U MOJIeKy/bl. XHWMHUYeCKhe 3j1eMeHThl. (CHUMBOJIbI

XUMHWUYECKHX 3/IEMEHTOB. HPOCTI:Ie M CJIOJKHBIE BeIeCTBa.

1.3 Xumuueckasi ¢opmyna. BaneHTHOCTb aTOMOB XUMHUYECKHX
371eMeHTOB. CTereHb OKUC/IeHVS

1.4 3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTe/IbHAsE aTOMHast
Macca. OtTHocuTenbHasi MoJieKyJ/sipHass wmacca. MaccoBasg  [ouis
XUMHUYECKOT0 37IeMeHTa B COeJUHEHUU




1.5

KomuectBo BeljectBa. Mosab. MosnsspHas Macca. MossipHbIv
o0beM Ta30B. B3aWMOCBSI3b  KOJMMUECTBA, MacChl M UHCIA
CTPYKTYPHBIX €JUHUL] BellleCcTBa

1.6

du3nueckre U XUMUYECKUe SIBeHUsI. XUMUUeCcKast peakiusi U ee
MpU3HAKW. 3aKOH COXPaHEeHWsI MacChl BeleCTB. XHMUUeCKHe
ypaBHEHUSsI

[Teprognueckut 3akoH U [lepuoanueckasi cucreMa XUMHAUECKUX
snemeHTOB [I.11. MenzeneeBa. CTpoeHUe aTOMOB

2.1

[Teppoanueckuii 3akoH. Ileproguueckas cucTeMa XWUMHYECKHX
snemenToB [I.MI. MeHnpeneeBa. I[leprogel v rpymmbl. dusnueckuit
CMBICJ/I TOPSAIKOBOTO HOMepa, HOMePOB TMeprOo/ia U TPYMIIbI 3/IeMeHTa

2.2

Ctpoenne atomoB. CocraB artomHbiX saep. HM3otombl.
OnekTpoHbl. CTpoeHHe 3eKTPOHHBLIX 000/10ueK aToMOB mepBbix 20
XMMHUYEeCKUX 37ieMeHTOB Ileproguueckor cuctemsl .M. MeHeneeBa

2.3

3aKOHOMEPHOCTH B U3MEHEHUM CBOWMCTB XUMHUYECKUX 3/1IeMEHTOB
MepBbIX TpeX TMepuoJioB, Kanus, Kaiblusg (pajguyca aTOMOB,
3/1eKTPOOTPHULIATE/IbHOCTU, MeTA//TMUeCKUX UM HeMeTa/VTMueCKHUX
CBOMCTB) U MX COEAUHEHMH B COOTBETCTBUU C TI0JIO’KEHHEM
sn1emeHTOB B [leproiueckoii cucteMe U CTpOEHHEM UX aTOMOB

CTPOEHI/IE BeleCcTBa

Xumuueckass CBs3b. KoBaneHTHass (mo/isipHas W HeTOJIsIpHast)
CBSI3b. JJIEKTPOOTPHULIATE/IbHOCTh XUMMWUYECKHUX 3/ieMeHTOB. MoHHas
CBA3b. MeTa/yinueckast CBA3b

3.2

Tumbl  KpUCTA/UTMYECKUX  pelleTOK  (aToMHasi,  HOHHas,
MeTaj/uIndyeckasi), 3aBUCHMOCTb CBOWCTB BellleCTBa OT THIIA
KPUCTA/JTMYECKOU PelleTKU U BUJja XUMHUUeCKOU CBSI3U

BakHelilllve  TIpeICTaBUTE/NIM  HEOPraHWYeCKUX  BelecTB.
HeMeTanibl U UX coeiUHeHUs. MeTasiibl U UX COeJUHEeHUs

4.1

Knaccudukaliys 1 HOMeHK/IaTypa HeOpraHM4eCcKUX COeMHeHUN:
OKCHU7IOB (cosieobpa3yroiye: OCHOBHbIE, KUC/IOTHBIE, aM(OoTepHbIe) U
HecosieoOpa3ymolllie; OCHOBaHWM  (1L[eJloYM U HepacTBOPUMbIe
OCHOBaHMS); KHUCIOT (KUCJOPOACO/iep)Kalljie 1 OecKHUCI0poAHbIe,
0/IHOOCHOBHbIE I MHOTOOCHOBHBIE); CoJiel (CpeHUX U KUCJIbIX)

4.2

dusnueckue W XUMUYECKHe CBOWCTBA TIPOCTBIX BeI[eCTB-
HeMeTaslJIoB: BOZOPO/A, XJiopa, KUCI0pPoJa, cepbl, a3oTa, docdopa,
yriepoja, KpeMHUsI




4.3

dusrueckrie ¥ XWMHUYECKHME CBOWCTBA MPOCTBIX BeIeCTB-
MeTasuIOB: JIMTUS,, HAaTpPUs, Kajusl, MarHus W KajbLysl, aJFOMUHUS,
)Kene3a. JeKTPOXMMHAYECKUN PsiJ| HallPSDKeHU MeTaslioB

4.4

du3nyeckre U XUMHUUYeCKHe CBOMCTBA BOJIOPOAHBIX COeJWHEHUU
HEeMeTaJlJIOB: XJIOPOBOJ0PO/a, CEPOBO/IOPO/ia, aMMHaKa

4.5

dusrueckrie W XUMUYECKHWe CBOMCTBA OKCHU/IOB HEMeTaslJIOB:
cepsl (IV, VI), azota (II, IV, V), docdopa (I1I, V), yrnepoga (11, IV),
kpemHus (IV). TlonyueHre OKCUIOB HEMETA/IIOB

4.6

XUMHUeCcKrde CBOMCTBa OKCHAOB: Meta/uioB IA - IIIA rpynm,
uuHKa, Meau (I1) u xxene3sa (11, III). [TonyyeHne OKCUAOB MeTaslIOB

4.7

XyWMUYeCcKre CBOMCTBA OCHOBaHWW U aM(OTepPHBIX TU/IPOKCU/IOB
(Ha TIpuMepe THU/IPOKCU/IOB a/IFOMUHUS, >Kefe3a, LIUHKa). [lonydyeHue
OCHOBAaHUU U aM(POTEPHBIX TUAPOKCH/OB

4.8

O6me XUMHUUeCKHWe CBOMCTBA KHUCJIOT: XJIOPOBOAODPOJHOM,
CepPOBO/IOPO/IHOM, CEepPHUCTOM, CEepHOM, a30THOW, (ocdopHOH,
KpeMHUeBOW,  yrosbHOW.  Ocobble  XUMHUeCKMe  CBOMCTBa
KOHLIEHTPUPOBAHHOW C€PHOW U a30THOM KUC/IOT. [TomyueHue KUcaoT

4.9

OO01re XUMHUYeCKHe CBOMCTBA cpeHUX cosield. [Tonyuenue comeid

4.10

[Tonyuenue, cobupaHue, pacrio3HaBaHWe BOJIOPO/ia, KHUC/IOPO/a,
aMMHaKa, yTJIeKKC/Ioro rasa B 1abopaTtopuu

4.11

[TonmyyeHre amMMuaka, CepHOM M  a30THOM KHUCJIOT B
TIpOMBIiLZIeHHOCTH. OOI11ue criocoObl TIo/TyueHus: MeTasljioB

4.12

leHeTHueckasi CBsI3b MeXAY KjlacCaMHd  HeOpraHWueCcKux
coeilMHeHU!

XuMUYeCcKre peakLyu

Knaccudukaiusi ~ XUMUYeCKMX  peakluii TI0  pa3idyHbIM
TIpU3HAKaM: 10 YKCIY U COCTaBY YUYaCTBYIOILIMX B PeaklMy BelecTB,
1o TeroBoMy 3(dekTy, M0 H3MeHeHWIO CTeleHel OKHCIeHUs
XUMUYECKUX 3JIEMEHTOB

5.2

TersioBort 3(PdekT XUMHUEeCKOH peakldd, TepMOXUMHUecKUe
ypaBHeHUs. DK30- U 3HAOTepMUYECKHe peaklyu. TepMoxumMuyeckye
ypaBHeHUsI

5.3

OKUCUTEeNTbHO-BOCCTAaHOBUTE/IbHbIE peaklyu. OKucIuTenu u
BoccTaHOBUTeNMU. [Iporjecchl OKUC/IEHWS U BOCCTAHOBJIEHUSI.
OneKTPOHHbIN HalaHC OKUCTUTE/IbHO-BOCCTaHOBUTETbHON Peakiuu




5.4

Teopusi 3/1eKTPO/IMTUUECKOM AUccolMali. KaTUOHBI, aHUOHBI.
ONeKTPOUTLI U He3/1eKTPOMUThl. CHUTbHBIE U C/1a0Oble 37IeKTPOJIUTHI.
CrerneHs AuccoLaluu

5.5

Peakiiu WOHHOTO OOMeHa. YCOBUS TIPOTEKaHUsI peaKiyi
WOHHOTO OOMeHa, TIOJIHbIe W COKpallleHHble WOHHBIE YpaBHEHUS
peakium

XuMud ¥ OKpyrKarolljasi cpezia

BeljectBa ¥ Marepuanbl B TOBCEJHEBHOM >XM3HU 4YesOBeKa.
bBe3omnacHoe WCMO/Ib30BaHWE BeLIECTB U XWUMHUUECKMX peaklui B
naboparopuu u 6bITy. [lepBasi IOMOIIL TIPU XUMUUYECKHX OKOTax U
OTpaBJIeHUSIX

6.2

XyMHUecKoe 3arpsi3HeHWe OKpyKarollen cpefbl (KUCIOTHBIE
JOXKIM, 3arpsisHeHue TOYBbI, BO3ZyXa U BOJOEMOB), CIIOCOOBI ero
nipepoTBpaiienus [IpegenbHast JonmycTrMasi KOHLIEHTpaLMsl BeLeCTB
(ITOK). Posib XMUM B pellieHUH SKOJI0TMUeCcKUX TpobsieM. Y cuieHue
NapHUKOBOTO 3 deKTa, pa3pyliieHre 030HOBOI'O CJI0sI

6.3

[TpumeHeHue cepbl, a3oTa, docdopa, yriaepojaa, KpeMHUS U HX
COeZIMHEHUM B OBbITY, MeJUIMHE, TIPOMBIILIEHHOCTU U CEeTbCKOM
xo3sicTBe. [IpuMeHeHWe MeTa/UIOB M CIUIAaBOB (CTajb, UYTYH,
[JIOpafOMUHUNM, OpoH3a) B OBITYy W IIPOMBIIIUIEHHOCTH WX
coeguHeHWN. [loHSTHE O KOPpPO3WH MeTajlJIOB, OCHOBHbIE CITOCOOBI
3allUThI UX OT KOPPO3UU

6.4

[Tpupo/HbIe UCTOYHUKU YTJI€BOIOPOIOB (Yro/ib, TIPUPOAHBIN Ta3,
HedTh), MPOAYKTBEI UX TepepaboTku (O6eH3WH), UX pO/b B OBITY H
TIPOMBIIILJIEHHOCTH

6.5

[TepBoHaua/sbHbIE TIOHATHS 00 OpraHUYeCcKUX BeIecTBax Kak O
COoeIMHEHUsX yraepojia (MeTaH, 9TaH, 3TW/EH, alleTWleH, 3TaHOJI,
TJIMLEPUH, YKCyCHasi KucioTa). [ToHsiTue o OMO/IOTUYeCKH Ba)KHBIX
BellleCTBaX: >KWpaX, OejkaxX, yI/ieBOAaX - U MX pOJUA B IKU3HU
yesioBeKa

PacueTsr:

7.1

1o opMy/iaM XUMUUYECKUX COeIMHeHUM

7.2

Macchl (MacCOBOM) 0JIM paCTBOPEHHOIO BellleCTBa B paCTBOpe

7.3

M0 XUMHW4YECKHNM YpdBHEHUAM







