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INIOACHUTE/IbHASA 3AIIMCKA

[IporpaMma MO XWMMHH Ha ypOBHe OCHOBHOro 00miero o06pa3oBaHUs
coCTaB/ieHa Ha OCHOBe TpeOOBaHUM K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM
obpa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOTO 0011iero 06pa3oBaHusi, TIpe/iCTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueil IMPOrpaMMbI
BOCTIMTAHUS U C YUYETOM KOHLETIL[MM TIperiofiaBaHust yueOHOTOo TipeiMeTa « XUMUsD»
B 00pa3oBaTe/ibHbIX OpraHu3alusax Poccuiickoit ®esepalivu.

[TporpaMMa 1Mo XUMHWM [AaeT TpefcTaB/ieHHe O 1ieisx, oOIeil cTpaTeruu
oOyueHUsi, BOCIUTAHWUSI W Ppa3BUTUS OOYYAIOIIUXCS CpeACTBaMH yueOHOTro
npeaMeTa,  yCTaHaBAMBaeT — o0si3aTesibHOe — TIpeJMETHOe  COjiepKaHue,
TIpelyCMaTpUBaeT pacrpefie/ieHde ero IT0 KjaccaM W CTPYKTYPUPOBaHHe TI0
pa3zesnaM M TeMaM TpPOTpaMMbl 10 XWMUH, OTpefiesisieT KOJUUYeCTBeHHble U
KaueCTBeHHbIe XapaKTepUCTUKU Co/leprKaHus, peKOMeH/1yeMyto
MOC/Ie/OBaTeTIbHOCTb ~ M3YUeHUsI XUMMM C YUYe€TOM  MEXIpPeJMeTHbIX U
BHYTDHUIIPEIMETHBIX  CBs3€M, JIOTUKM y4ueOHOTO Tipoljecca, BO3PACTHBIX
ocobeHHOCTeM 0Oyuarol[UXCsl, OrpefesieT BO3MOXHOCTH TpeAMeTa  [JJist
peanu3anyy TpeboBaHUI K pe3y/ibTaTaM OCBOEHHsI OCHOBHOW o6pa3oBaTenbHOM
TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 00611iero oOpa3oBaHUs, a Takke TpeOOBaHMM K
pe3ysibTaTaM 00yueHHUsI XUMHUM Ha YPOBHe IieJiell U3yueHUs TipejMeTa U OCHOBHBIX
BUJOB yueOHO-TIO3HABaTe/NbHOW JesTelbHOCTH 00yyJarolerocsi Mo OCBOEHUIO
yueOHOro Ccofiep>KaHusl.

3HaHWe XUMWUU CHIY>KUT OCHOBOW Jijis (OpMUpPOBaHUS MUPOBO33PEHUS
oOyuarolierocsi, ero IpeJcTaB/ieHUl 0 MaTepyuaTbHOM eJUHCTBE MUPA, Ba)KHYIO
ponb WrpatoT (opMuUpyeMble XWUMHeW TMpeZCTaB/ieHHsI O B3avMOIIPeBpaIljeHUsIX
3Hepruv M 00 SBOJIIOLMU BeleCTB B TIPUPOJe, O MyTSIX pelieHUs T100anbHbIX
1po0/ieM YCTOMUHMBOTO Pa3BUTHSI UeIOBEUECTBA — ChIPHEBOM, SHEPreTHUeCcKOH,
TIHITIEBOM M 3KOJIOTUUeCKOM 0e30macHOCTH, ITpob/ieM 3/[paBOOXPaHEHHS.

N3yueHune Xxumuu:

COCOOCTBYeT — pealv3aliii  BO3MOXKHOCTeH  [iif  CaMOpa3BUTUS
1 GOpMHUPOBAHUS KY/IbTYPhI INUHOCTH, €€ 0011jeii 1
(byHKI[MOHAIbHOM TPaMOTHOCTH; BHOCUT BK/aZ B (hOpMUPOBaHKE MBIIIEHUST U
TBOPUYECKUX CMOCOOHOCTeN 00yJaroinxcs, HaBbIKOB HX CaMOCTOSITEIbHOM
yueOHOM  /ieATebHOCTH, SKCTIEPUMEHTaTbHbIX U
HCC/IeIoBaTe/IbCKUX YMeHUH, HeoOXOANMbIX Kak B

TIOBCeITHEBHOM >KU3HU, TaK U B TIPO(eCCUOHAILHOM /IesTe/TbHOCTY;

3HAKOMUT CO crelubUKol HayuyHOro MBIIILIeHUs, 3aK/a/[bIBaeT OCHOBBI
1[eJIOCTHOTO B3IJIsi/la Ha e/JUHCTBO TIPUPO/IbI U UesIoBeKa, SIBJISIeTCs OTBETCTBEHHbIM
3Tarom B (OpMUPOBAHKY eCTeCTBeHHO-HayYHON TPaMOTHOCTU 00yJaroInuxCs;



criocobcTByeT (OPMHUPOBAHHUIO I1[€HHOCTHOTO OTHOIIIEHWSI K eCTeCTBEHHO-
Hay4yHbIM 3HaHUSAM, K MMPUPOJE, K YeJ0BeKY, BHOCUT CBOM BKJIAJ, B 3KOJIOTMYECKOe
obpa3oBaHue 00yUaroIuxcs.

[aHHble HarpaBjieHUss B 00yueHMM XMMHUU 00ecreurBarOTCs cCrielyduKkon
coJiep)kaHusl  yueOHOro  TIpeiMeTa, KOTOPBIA  SIBJIIETCS  TIe/larOrHYecKH
a/IalITHPOBAHHBIM OTpa)keHHeM 0a30BOM HayKW XMMHH Ha OTpe/ile/IeHHOM JTarle ee
pasBUTHSL.

Kypc xumum Ha ypoBHe OCHOBHOTO 00illero o6pa3oBaHusi OpUEHTUPOBaH Ha
OoCBoeHHe O00y4JarolMMHCS CHCTEMbI TepBOHAYAIbHBIX TOHATUM XUMHH, OCHOB
HEOPraHWYeCcKOM XWMHWM W HEKOTOPBIX OTJe/IbHbIX 3HAUMMbIX TOHSITUU
OpraHhYeCcKOU XWMHH.

CTpyKTypa cofiepKaHusi MporpaMMbl M0 XMMUU C(POpPMHUpPOBaHa Ha OCHOBE
CUCTEMHOTrO TOAX0fAa K ee u3yueHuto. CofeprkaHue CKJIa[IbIBaeTCsl U3 CUCTEMBI
MOHSATUM O XMMUUECKOM 3JIeMeHTe U BellleCTBe U CUCTEMBbI OHSITHUH 0 XMMHUUYeCKOU
peakiui. OO6e 3THM CHCTeMbl CTPYKTYpPHO OpraHMW30BaHbl TIO TIPUHIUITY
MOC/Ie0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX Mpe/CTaBIeHuN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJ/IIPHOTO YUeHUsI KaK OCHOBBI BCET'0 eCTeCTBO3HAHUS;

— [lepuoguueckoro 3akoHa /1. V1. MeHzeneeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

— yUeHUs1 O CTPOeHUU aTOMa U XUMUUEeCKOHW CBSI3Y;

— TpeACTaB/ieHUH 00 3IeKTPOIMTHUYECKOW [AWCCOIMAIIMM BeIeCTB B
pacTBOpax.

TeopeTnyeckre 3HaHWS pPACCMaTPUBAKOTCA HA OCHOBE SMITMPUYECKU
TOJIyYeHHBIX U OCMbIC/IEHHBIX (DAKTOB, pa3BUBAIOTCS MOC/I€J0BaTENbHO OT OJHOTO
YPOBHSI K [JIPYIrOMY, BBITIO/HSAA (GYHKI[UH OOBSICHEHWS ¥ IPOTHO3HUPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH TPaKTUUeCKOTrO MPUMEHEHUs U TOTyUYeHUs!
V3y4yaeMbIX BelleCTB.

OcBoeHue TporpaMMbl T0 XWMHK  CIIOCOOCTBYeT  (POPMHPOBaHUIO
rpe/iCTaB/JIeHUs] O XUMUUECKOM COCTaBJISIOIeN HayYHOU KapTHHBI MHpa B JIOTUKE
€€ CHUCTeMHOW TpHUPO/bl, 1LIEHHOCTHOTO OTHOIIEHUSI K Hay4yHOMY 3HaHUIO W
MeTOJaM TMO3HaHWS B HayKe. V3yueHWe XWUMUM NPOUCXOAUT C MPUBIEYEHHEM
3HAaHUW W3 paHee M3yueHHBIX Yy4eOHBIX TMpeAMeTOB: «OKpy’Karoluii MHUD»,
«buonorus. 5-7 Knaccbl» U «PuU3MKa. 7 Kaacc».

[lpy wW3yueHMH XWUMHUM TIPOUCXOAUT (HOPMUPOBAHWE 3HAHUM OCHOB
XUMUUECKOM HayKy KakK 00/1acTh COBPEMEHHOT'0 eCTeCTBO3HaHUsI, MPAaKTUUeCKOU
JleATeJIbHOCTU YesioBeKa M KakK OJHOT0 U3 KOMIIOHEHTOB MUPOBOW KYJ/IbTYPBI.
3azjaua yyeOHOro mpeaMeTa COCTOUT B (hOPMHUPOBAHWN CHCTEMBbI XUMHUECKHX
3HaHUN — Ba)KHEHIINX (PAKTOB, MOHATHH, 3aKOHOB 1 TEOPeTUUECKHUX TT0/I0’KEHUH,
JOCTYIHBIX 0000I1IeHriI MHPOBO33pEeHYEeCKOr0 XxapakTepa, si3blka HayKd, B



puoOIlleHd K HayyHbIM MeToJaM TI03HAaHUSI TIPU W3yUeHWU BeIeCcTB |
XUMUYECKUX peakiuii, B (HOPMUPOBAHUU U Pa3BUTHM TO3HABATe/SbHBIX YMEHUN U
WX TIpUMeHeHHWU B YyueOHO-TIO3HaBaTe/JbHOM U yuyeOHO-MCCe10BaTeIbCKOM
JesiTeTbHOCTH, OCBOEHWM TipaBWi 6e3omacHOTo oOpallieHHsi C BelljeCTBaMH B
MOBCeJHeBHOM JKHU3HU.

[Ipy M3yuyeHUM XMMHUU Ha YPOBHe OCHOBHOTO 001riero obpa3oBaHusi BaykKHOE
3HaueHUe TIpUoOpeu Takue 1ie/u, Kak:

— (opMUpOBaHMe WHTE/JIEKTYa/lbHO Ppa3BUTOM JIMUHOCTHU, TOTOBOM K
camMo00pa30BaHHIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY ITPUHSITUIO pPeIleHuH,
CTIOCOOHO¥ aIanTUPOBATLCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM JKU3HU;

—  HarpaB/IeHHOCTh O0Oy4YeHMss Ha CHCTeMaTHUecKoe TIpHoOIeHre
o0yuaroluxcss K CaMOCTOSITe/IbHOM TI03HABaTe/IbHOW [leATeTbHOCTH, Hay4YHbIM
MeTOo/laM TO03HaHus, (OPMUPYIOIIIUM MOTHMBAI[MI0O U pa3BUTHE CIIOCOOHOCTeN K
XUMUWY;

— obecrieueHue yC/IOBHH, CTIOCOOCTBYIOILIUX TIPUOOPETEHUIO 00YUarOIIIMMUCS
OTbITa pa3HOOOpa3HOl [eATebHOCTH, TO3HAHUSI U CaMOIIO3HAHHS, K/THOUEBbIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHI[MI), UMEIIIMX YHUBepcajbHOe 3HaueHue [I/isi
pa3MYHbIX BUIOB /leATe/IbHOCTH;

— (opmupoBanue o006ieli (GYHKI[MOHAILHOW M  eCTeCTBeHHO-HayUHOU
rPaMOTHOCTH, B TOM UHCAe yMeHUW OOBACHATHL U OLleHUBATh SIBJIEHUS
OKpY’Karolllero MUpa, MCIO0JIb3ysl 3HAHUS U OIBIT, TOJyYeHHble TMpU U3yUeHUH
XUMWUW, TIDUMEHSATb WX TIPpU pellleHnd TpoOsieM B TIOBCEAHEBHOW >KU3HU U
TPYAOBOM JleATeTbHOCTY;

— ¢opmupoBaHrue y 0O0yuaroluXxcsd T'YMaHUCTUYECKUX OTHOIIEHUH,
MOHWMaHUs 1[eHHOCTU XWUMHWUYECKMX 3HaHWW [yid BBIPAOOTKH 3KOJIOTHUUYECKH
1jesiecooOpa3HOro TIOBefieHHWsT B OBITY W TPYZOBOW [eATebHOCTH B Ie/sIX
COXpaHEeHUs1 CBOETO 3/I0POBbSI U OKPY Karollel MPUPOSHOM Cpe/ibl;

— pa3BUTHe MOTHBALMU K 0Oy4YeHUIO, CIIOCOOHOCTel K CaMOKOHTPOJI0 U
CAMOBOCITMTAaHUIO Ha OCHOBe YCBOeHHs 00IlleuesioBeuecKuxX IIeHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MpOGU/IS ¥ HarpaBIeHHOCTH Ja/bHeMNIIero
o0yueHwUs.

OOlijee uyMCIO YacoOB, OTBeAEHHBIX i HW3yUYeHHWs XUMHUU Ha YPOBHe
OCHOBHOTO 00111ero oOpa3oBaHusi, coctas/sieT 136 yacoB: B 8 kimacce — 68 uacos (2
yaca B HeJie/10), B 9 Kiacce — 68 yacoB (2 yaca B HeJieJito0).



COJEPXAHUE OBYUYEHUA

8 KIIACC

ITepBoHaua/bHbIE XMMUYECKHE IOHATUSA

[Tpegmer xvmuu. Ponb XMMUM B ’KU3HU uejioBeKa. XMMUSI B CUCTeMe Hayk.
Tena wu BemjectBa. Pu3nMueckue CBOWCTBA BelleCTB. ArperatHoe COCTOSSHUE
BelleCcTB. [IoHsAITHEe O MeTOZAax MO3HaHWA B XUMUHU. YHUCTbIe BelleCcTBa U CMeCH.
Criocobbl pa3ziesieHusi CMecei.

ATOMBI M MOJIeKy/bl. XUMUUeCcKre 37eMeHTbl. CHMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpoCThie U C/I0XKHBIE BelljeCTBa. ATOMHO-MOJIEKYJISIPHOE yUeHue.

Xvumudeckass ¢opmysia. BaneHTHOCTb aTOMOB XWMHWYECKHUX 3/1€EMEHTOB.
3aKOH TIOCTOSTHCTBA COCTaBa BemlecTB. (OTHOCWTe/bHAas aTOMHas Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBast 1011 XMMHAYeCKOro 371eMeHTa B
COeIMHeHUH.

KomumuectBo BelectBa. Mosib. MosisipHast Macca. B3aMoCBsI3b KO/TMUeCTBa,
MacCbl YW 4YMC/Ja CTPYKTYPHBIX eJWHMI| BellleCcTBa. PacuéTel mo QopMyiam
XUMUUECKUX COeIUHEHUH.

dusnueckre U XMMUYeCKre siBJieHHsl. XUMUUYecKasi peakivsi U ee TpPU3HaKU.
3aKOH COXpaHeHMs MacChl BellleCTB. XuMHUeckue ypaBHeHus. Knaccudukaims
XUMHUUECKUX peaklnii (coeJuHEeHHs, pa3/IoyKeHHs, 3aMell[eHHs, 0OMeHa).

XumuuecKuti 3KcnepumeHm:

3HaKOMCTBO C XMMHUECKOH TOCY/OM, TpaBHiaMUi paboThl B abopaTtopun u
TpyéMaMu oOpaiiieHus ¢ 1abopaTOpHBIM 000PY/JOBaHUEM, U3yUueHHe U OIMUCaHue
bu3nueckKux CBOWCTB 00pa3ljoB HeOpPraHWYeCKWX BeIleCcTB, HabO/irojeHue
¢u3nueckux (r/aBjieHUWe BOCKAa, TasiHAe JibJlda, pacTMpaHWe caxapa B CTYIIKE,
KUIEeHWe U KOHJEHCAlUsi BOAbI) U XUMHUYECKUX (rOpeHWe CBeud, MpOKa/JvBaHHe
MeZIHOM MPOBOJIOKH, B3aMMO/IEMCTBHe Mefla C KMC/IOTOM) sBJIeHWH, HaOmoieHre u
OMNMCaHWe MPU3HAKOB MPOTEKAHUS XMMHUUECKHMX peakiuu (pasjiokeHue caxapa,
B3aMMO/IeNCTBUe CePHON KHUC/IOThI C XJ0pUAOM Oapusi, pa3jioxkKeHWe TMAPOKCHAA
Meau (IT) mpu HarpeBaHUM, B3aUMO/IeHCTBUE KeJie3a C pacTBOpoM conu Meau (II),
M3ydeHue CrocoOOB pa3/ie/ieHHsi CMecei: C TIOMOIbI0 MarHuTa, (UIbTPOBaHUE,
BbIllapUBaHue, AUCTWLISALMS, XpoMaTorpadusi, MpoBeJieHue OUWCTKU MOBapeHHOU
comu, HabmofeHWe W OMMCAHWe  pe3y/bTaTOB  TPOBeZEHUs]  OIbITa,
V/UTFOCTPUPYIOLETO 3aKOH COXPaHEHWsI MacChl, CO3[aHHe MoJesield MOJIeKy/T
(IapocTepsKHeBBIX).

Ba)kHelilue npejCcTaBUTe/Id HEOPraHMUeCKHX BellecTB

Bo3ayx — cmech rasos. CocrtaB Bo3jyxa. Kuciopon — 37ieMeHT U TpOCToe
BelllecTBO. HaxoxkzeHue Kucioposa B Tipupoje, (U3MUYecKue U XUMHUYeCKue
cBoiicTBa (peakuuu ropeHusi). Okcugel. IIpumMeHenue Kuciopoza. Criocobbl



TOJIyueHUst KWCIopoia B JiabopaTopuM W TMpOMBILIIeHHOCTH. KpyroBopoT
KUcC/opoga B mpupoge. O30H — a/yIoTpOIHasi MOAU(PUKALIUS KUCI0POo/a.

TernoBor 3¢Q(eKT XMMHUUeCKOW peakldd, TePMOXMMHUYECKHe ypaBHeHWUS,
9K30- M HJH/0TepMHUYecKHe peakiuu. TOIauMBO: yrosb W MeTaH. 3arpsi3HeHue
BO3/lyXa, yCUJIeHUe MapHUKOBOr0 3(pdeKTa, pa3pylleHre 030HOBOTO CJIOS.

Bopopon, — snemeHT M TipocToe BellecTtBO. HaxoxjeHue Bogopoja B
npupoge, (u3nueckue ¥ XUMHUUeCKHWe CBOWCTBA, TNpUMeHeHHe, CIoCo0bI
nosiyueHusi. Kuciotsl u cosu.

MossipHbIi 00b€M ra30B. PacuéTsl 110 XUMHUUYECKUM YPaBHEHUSIM.

du3snueckre CBOMCTBA BOAbl. Boja Kak pacTBopuTenb. PacTBOpHI.
HaceblieHHbIe ¥ HeHacChIlLleHHbIe pacTBOPbL. PacTBOPMMOCTBL BeIeCTB B BOJE.
MaccoBasi f0/1s1 BellleCTBa B pacTBope. XUMHUeCKre CBOMCTBA BOoAbl. OCHOBaHUSI.
Posib pacTBOpPOB B MpHpPO/ie U B )XKU3HU 4esioBeKa. KpyroBopoT BoJbl B TIPUPO/E.
3arpsi3HeHue NMPUPOAHBIX BoJ. OXpaHa ¥ OUKCTKa TTPUPO/IHBIX BOJ.

Knaccudukaius Heoprannueckux coenvHeHdd. Okcugpl. Knaccudukanms
OKCUJOB:  cosieobpasytoiijie  (OCHOBHBbIe,  KUCJIOTHble, amM(OTepHble) U
HecosieoOpa3ytomue. HomeHk/maTtypa OKcuioB. Pusnuecke U XUMHUECKUe
CBOMCTBa OKCU/OB. [loyueHre OKCH/IOB.

OcHoBanusi. Knaccudukaupss OCHOBaHMM: WIEJI0YM W HepacTBOPUMbIE
ocHoBaHMs. HomeHnkaTtypa ocHoBaHud. dusmyeckve W XWUMHUYECKHE CBOWCTBA
ocHoBaHuU. [TomyueHre OCHOBaHUH.

Kucnotel. Knaccudukaius kucinotr. HoMeHknaTypa Kuciaot. dusnueckue U
XUMUYECKHe CBOMCTBa KUUIOT. Psax aktuBHOcTM MetasioB H. H. Bekertosa.
ITomyyeHue KUCIIOT.

Comu. HomeHknarypa coneid. dr3nyeckue U XMMHAYECKWe CBOMCTBA COJIEN.
[TonyyeHnue cosen.

['eHeTHUeCKas CBSI3b MEX/Y K/laCCaMU HEOPraHWYeCKUX COeUHEHUM.

Xumuueckutl IKcnepumenm:

KaueCTBEeHHOe orpejiesieHre COoZiep)KaHusi KUC/I0po/a B BO3ZAyXe, MOoIyueHue,
cobupaHve, paclio3HaBaHWe W U3y4yeHHe CBOMCTB KUCJIOpoJa, Hab/iojeHue
B3aMMOJIEWICTBUSI BeLIeCTB C KUCIOPOJAOM M YCJOBUSL BO3HUKHOBEHHUSI U
TIpeKpalljeHusi TopeHusi (Mo)kapa), O3HaKOMJIeHWe C o0Opa3llaMd OKCHAOB U
OlMCaHWe WX CBOWCTB, TOJy4yeHWe, coOMpaHWe, pacrio3HaBaHWe U U3yueHHe
CBOMCTB BOJi0poja (ropeHue), B3auMozeucTBUe Bozopoa C okcugom menu (II)
(BO3MO>KHO HCTIO/b30BaHKE BU/leOMaTepraioB), HabmoneHne 06pas3ijoB BellecTB
KOmuecTBOM 1 MoJb, MCCAeloBaHHWEe O0COOEHHOCTe pacTBOPDEHMS BeIeCTB C
pa3MYHOM pacTBOPUMOCTBIO, TPUrOTOB/IEHHWE PpacTBOPOB C OMpeJeeHHOU
MaCCOBOU ZloJield paCTBOPEHHOTO BellleCcTBa, B3aUMO/IENUCTBHE BOJbI C MeTasljlaMu
(HaTpyeM U KajgbLyeMm) (BO3MOXKHO MCIO/Ib30BaHWE BHUIEOMaTEpUAiOB),



ucciefioBaHe 00pa3loB HeOpraHWUeCKWX BeIlleCcTB pa3/MuUHBIX KJacCoB,
HabJ/Tro/leHre U3MeHeHWs] OKpaCKd WHAWKATOPOB B pacTBOpax KHUCJIOT U IIjesioued,
v3yueHue B3auMogencTBus okcuga Menud (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C MeTaj/laM{, peakLud HeuTpaau3alyu, IoJydyeHHue HepacTBOPUMBIX
OCHOBaHWUM, BBITECHEHHWe OJHOI0 MeTasjla APYTMM M3 pacTBOpa COJIM, pelleHHe
9KCIepUMeHTaMbHbIX 33Jlau I0 TeMe «Ba)kHelilllie KaacChl HeopraHWueCKHX
CoeIHeHU» .

Ilepuoanueckud 3akoH u Ilepuoguueckas cucreMa XUMHUYECKHX
yiemeHToB /I. . MeHgeneeBa. CTtpoeHue aTtomMoB. XHUMHUUYECKasi CBA3b.
OKuC/IMTEeTbHO-BOCCTAHOBHUTE/IbHBIE PeaKI[Uuu

[TepBble TIOMBITKM KIacCU(UKALMM XUMHUYECKUX 3eMeHTOB. [loHsTHE O
IpyImax CXOJHBIX 37eMEeHTOB (1jeJIOYHble M Le/IOUHO3eMeJIbHbIE MeTasllbl,
rajioreHbl, UHEpTHbIE Ta3bl). DJIeMeHThI, KOTOpble 00pa3ytoT aMpOoTepHbIe OKCU/IbI
Y TUJIPOKCU/BI.

[Tepuoanueckuii 3akoH. ITeprogrueckasi CMCTeMa XUMHUUYECKHX 3/IeMeHTOB /1.
. MengeneeBa. KopoTkonepuogHas W JJMHHOINEpPUOAHasi  (POpPMbI
[Tepuogyueckor cucteMbl XUMUUeCKUX 3eMeHTOB 1. V1. MenpeneeBa. [lepuoabl
v rpynmbl. PU3WUecKur CMBICI TOPSAKOBOIO HOMepa, HOMEPOB Mepuoja |
TPYIIIbI 3/IEMEeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sfep. M3oTonbl. JmeKTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/I0ueK aToMOB TiepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
[Tepuognueckor cucremsbl [I. V. MeHpeneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO
371eMeHTa 10 ero noJiokeHuto B [lepuoandeckou cucreme 1. V1. MeHpeneesa.

3aKOHOMEPHOCTU W3MEHEHUs paZjuyca aTrOMOB XWUMHYECKUX 3JIEMEeHTOB,
MeTa//TMYeCKUX U HeMeTa/VIMueCKUX CBOMCTB M0 FPyIaM U Mepruoiam.

3Hauenue [lepuoanyeckoro 3akoHa u [lepromueckor CUCTEMbI XUMUYECKUX
3/71eMEHTOB [/I1 Pa3BUTHs Hayku U TpakTuku. [I. V. MeHje/eeB — yueHbId U
IPaXIaHUH.

Xvumuyeckass CBsib. KoBasieHTHasi (TO/isipHasi YW HeMOJISIDHasi)  CBSI3b.
OeKTPOOTPULIATeIbBHOCTh XUMUUECKUX 3/1eMeHTOB. VIoHHas CBSI3b.

Crenenp  okucieHus.  OKHUC/IATE/IbHO-BOCCTAHOBUTE/IbHBIE — PeakLvH.
IIponieccel OKuCIeHHs U BOCCTaHOB/IeHHs. OKUC/IUTe/IA U BOCCTAHOBUTEJTH.

Xumuueckutl IKcnepumeHm:

u3yueHre 00pa3loB BeIeCTB MeTa/yIOB M HeMeTa/l/IoB, B3auMO/JeCTBHe
rMAPOKCUA LMHKa C pacTBOpaMM KUCJIOT U Ie/ioueM, TpOBeJieHHe OIbITOB,
WUTKOCTPUPYIOLUX ~ TIPUMEPbl  OKUC/IUTEbHO-BOCCTAHOBUTEJ/IbHBIX  PeakLiu
(ropeHue, peakLMX Pa3/OyKeHUs, COeJUHEHUS]).

MescnpedmemHble cesizu



Peanuzanys MeXripeAMeTHBIX CBsi3eld IPU W3yUYeHWW XUMHM B 8 Kiacce
OCYIIIeCTBJISIETCST Uepe3 HCI0/Ib30BaHHe KaK OOMMUX eCcTeCTBeHHO-HAayUHBIX
TIOHATHUM, TaK W TOHATUM, SIBJIIOLIUXCS CUCTEeMHBIMU [JIs1 OTZe/IbHbIX IpeMeTOB
eCTeCTBeHHO-HayUHOr0 LIUKJIA.

OOb1ue ecTeCTBeHHO-HayuHble TIOHSATHS: Hay4HbIN (DakT, TUIIOTe3a, Teopus,
3aKOH, aHa/lu3, CUHTe3, Kiaccuukalys, TepUoAUYHOCTb, HabJrofieHue,
9KCIIepUMEHT, MO/le/IMpOBaHue, U3MepeHue, MoJiesib, SIBJIeHUe.

®du3nkKa: Marepusi, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, WOH, HYK/IUJ,
W30TOIbI, PaZJMOAKTUBHOCTb, MOJIEKYJ/la, 3JIEKTPUUYECKUM 3apsifl, BeIecTBO, TeJo,
00BeM, arperaTHoe COCTOsIHME BellleCTBa, ra3, (u3nyeckue BeSTUUUHBI, eJUHULIbI
V3MepeHHs], KOCMOC, TIaHeThl, 3Be37bl, ComHLe.

Buosorus: poTocuHTes, AbixaHue, brocdepa.

leorpadusi: armocdepa, rugpocdepa, MuHepaabl, TOPHbIe TMOPOJBI,
T10J1e3Hble MCKOoIaeMble, TOIIMBO, BOJHbIE PeCypChl.

9 KV/IACC

BeiecTBo 1 XMMHUYeCKas peakius

[Teproguueckuit 3aKoH. [Teproanyeckas cucteMa XUMHUYECKUX 3/1eMeHTOB /1.
. MeHpgeneeBa. CTtpoeHWe aTOMOB. 3aKOHOMEDHOCTH B HW3MEHEHHWU CBOWCTB
XMMUUECKHX 3JIEMEHTOB TIepBbIX TPEX TMEepPUOo/IOB, Kaaus, Kalbl[Usd U UX
COeJMHEHW B COOTBETCTBUM C TIOJIO)KeHWeM »3/ieMeHTOB B Ilepuoguueckont
CUCTeMe U CTPOEHHEM UX aTOMOB.

CTpoeHre BellleCcTBa: BUJbl XWUMHWYECKOM CBA3U. TUIBI KPUCTA/UIMUECKUX
PELLeTOK, 3aBUCMMOCTh CBOWCTB BeILeCTBa OT THIA KPUCTA/VIMYECKON PELeTKU U
BU/Ia XUMUUECKOM CBSI3U.

Krnaccugukaiyss 1 HOMeHK/IaTypa HEOpraHMYeCKUX BelecTB. XHUMHYecKHe
CBOMCTBA BeIeCTB, OTHOCAILMXCS K Ppa3/MYHbIM KJjacCaM HeOpraHW4YeCcKux
COeIMHEHWH, TeHeTUYeCKask CBSI3b HeOPraHUYeCKUX BeleCTB.

Knaccudukaiys XuMuyecKUx peakLyi 10 pa3/TMyHbIM MpU3HaKaM (110 YUCTy
Y COCTaBy YUaCTBYIOLIMX B peakLMM BeLIeCcTB, MO TelioBOMYy >S(¢eKrTy, o
M3MeHEeHUIO0 CTerleHell OKUC/eHUs XUMUUeCKUX 3JIeMeHTOB, 10 00paTUMOCTH, TI0
y4acCTHIO KaTaau3aTopa). JK30- U 3HJ0TePMUYECKUe PeakLid, TepPMOXUMUUeCKre
yPaBHEHUSL.

[ToHsiTe O CKOpPOCTU XWMHYecKoW peakiuu. [loHsiTHe 006 0OpaTUMBIX U
HeoOpaTUMbIX XMMHYEeCKHX peakiysiX. [IoHSITHe O rOMOTeHHBIX U reTepOoreHHbIX
peakiusax. [lonsatue o katanuse. [IoHaTHe 0 XMMHUUeCKOM paBHOBecUU. DakTOpHI,
B/IMAIOI[ME HAa CKOPOCTb XWUMHYECKOW peaklUWd U TO0JIO)KEeHHWe XWUMHYEeCKOro
PaBHOBECHS.

OKUC/INTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  pEaKI[UM,  3MeKTPOHHBIA  OasaHC
OKHUC/IUTE/IbHO-BOCCTAHOBUTENBHOM ~ peakiuu.  CocTaBieHuMe  ypaBHEHMM



OKHMCJ/IUTETbHO-BOCCTAHOBUTE/IbHBIX ~ PeakI[iii C  HCIOJbh30BaHWEM  MeToa
3JIeKTPOHHOTO OasaHca.

Teopust 3/1EKTPOTUTHUECKOHN ANCCOIUALNN. DJIEKTPOJIUTHI ¥ HEIJIEKTPOJIUTHIL.
KaTtroHbl, aHWOHBL. MeXaHW3M [UCCOLMAI[MH BEIIeCTB C Pa3/MYHbIMUA BUAMU
XUMUUecKou cBsizu. CremneHb Auccoraiyi. CruibHbIe U c/labbie 3/1eKTPOJTUTHIL.

Peaki[yy MIOHHOTO 0OMeHa. Y CJIOBHS TTPOTeKaHUs peaklvii HOHHOro oOMeHa,
TOJIHbIE W COKpallleHHble HOHHBbIe ypaBHeHHWsS peakiuii. CBOWCTBa KHCJIOT,
OCHOBAaHMM U COJieli B CBeTe TMPEeJCTaBAeHHUNA 00 3JIeKTPOJTUTHUYECKOM
aucconyaiuu. KauectBeHHbIe peakijiy Ha UOHBL. [ToHATHe 0 THAPOJIK3e COoJiel.

Xumuueckutl IKcnepumeHm:

O3HAaKOMJIEHHEe C MOJeNIsIMH KPUCTa/UTMUeCKUX PEIeTOK HeopraHuueCKUx
Bell[eCTB — MeTa/UIOB U HeMeTas/uioB (TpaduTa W anmMasa), CJI0KHBIX BeleCTB
(x7opua HATpHsl), UCC/IeJOBaHHE 3aBUCHMMOCTH CKOPOCTH XHMHUUECKOW peakI|H
OT BO3ZIEMCTBUS pa3/IMUHBLIX (DAaKTOPOB, WCCAe0BaHHE 3IEKTPOIIPOBOJAHOCTH
pPacTBOPOB BeIleCTB, Tpoliecca [JUCCOLMALIMM KHUC/IOT, Ienodyeid u  coseit
(BO3MOXKHO  WCIIO/Ib30BaHWE  BUJIE0 MaTepuasioB), TPOBeJieHHe  OIbITOB,
W/UTIOCTPUPYIOIIMX ~ TIPU3HAKA  TPOTEeKAHWs  peakldid HOHHOro  0oOMeHa
(obpa3oBaHve ocajKa, BbifesieHWMe Ta3a, o0Opa3oBaHWe BObl), OIIBITOB,
WJUTIOCTPUPYIOIINX ~ TPUMEPbI  OKHUC/IUTeTbHO-BOCCTAHOBUTE/BHBIX  peaKilii
(ropeHue, peaki[iu pa3/iO>KeHHsl, COeJUHEeHUsI), Paclio3HaBaHHe HeopraHWYecKux
BEIIIECTB C T[IOMOIbI0 KAUeCTBEHHBIX pPeakMi Ha WOHBI, pelIeHHe
9KCTIepUMEeHTa/TbHBIX 3a/1au.

HemeTa/l/ibl 4 UX COeUHEHHS

OObijasi  xapakTepucThKa TasoreHoB. Oco0eHHOCTH CTPOeHHUs aTOMOB,
XapakTepHble CTerleHU okucieHus. CTpoeHue U ¢U3MUeCKre CBOWMCTBA TMPOCTHIX
BeIleCTB — TrajJiorTeHoB. XWMHUeCKWe CBOWCTBA Ha TMpuUMepe  XJjopa
(B3aUMOieliCTBHE C MeTa//laM{, HeMeTa/l/laMH, IIjejiouamu). XJIOPOBOJOPO/.
CosnsiHas KUC/I0Ta, XMMHYeCKHe CBOMCTBA, MOydyeHUWe, TIpuMeHeHue. [leiicTBue
XJIopa M XJIOPOBOJOpO/ila Ha OpraHW3M uYejioBeKa. BakHelillive XJIOpUABI U UX
HaXO’KJeHue B TIPHUPOJe.

OO0iijasi xapakTepucTHKa 371eMeHTOB VIA-rpymbl. Oco6eHHOCTH CTPOeHUs
aTOMOB, XapaKTepHble cTereHU OKuciaeHUs. CTpoeHue U (Pu3nUeckue CBOMCTBA
TIPOCTBIX Bel[eCTB — KUCJI0PO/ia U cepbl. AJJIOTPOTNHbIE MOAU(UKAIIMM KUCI0pOoa
U cepbl. XUMHUYeCKUe CBOMCTBa cepbl. CepoBO/IOpO/, CTpOeHue, (U3nUecKre U
XUMHUUeCKre CBOMCTBa. OKCHU/BI Cepbl KakK IPe/ICTaBUTeIM KUCIOTHBIX OKCH/IOB.
CepHass KuC/IOTa, ¢uU3NUeCKWe U XUMHUUeCKhe CBoWcTBa (oOIue Kak
Tpe/iCTaBUTe/IsI  Kacca KHUCJIOT M crieluduueckue). XuUMHUUeCKHe peaklvy,
Jie)kailjie B OCHOBe TIPOMBIIIJIEHHOTO Crocofa TMOyuYeHus CepHOM KHUC/OTHI.
[TpumeHeHre cepHOUM KUC/IOThI. COJ/TM CepHOM KUC/IOThI, KaueCTBeHHasl peakijus Ha



cy/ibat-uoH. Haxok/ileHrWe cepbl U ee COeJWHEeHWN B Tpupojie. XUMUUeCKoe
3arpsi3HeHHe OKpY’Karollleld Cpefibl COeJUHEHUsSIMU cepbl (KHUC/IOTHbIE [OXKIH,
3arpsi3HeHUe BO3/[yXa U BOJJOEMOB), CIIOCOOBI ero rpeAoTBpall[eHusl.

OO11ast XapakTeprCTHKa 3/ieMeHTOB VA-rpymmbl. OCOOeHHOCTH CTpOeHUs
aTOMOB, XapakTepHble CTereHW OKHC/IeHUs. A30T, paclpoCTpaHeHWe B MPHUPO/Ie,
¢dur3uueckue U XuMuueckue cBoicTBa. KpyroBopor a3ora B npupojie. AMMMaK, ero
(dur3nUeckue U XMMUYeCKHe CBOWCTBA, MoJyueHre U npuMeHeHWe. Cou aMMOHMS,
YX (M3UUeCcKre U XMMUYeCcKre CBOMCTBA, MpUMeHeHe. KauecTBeHHasi peakLivs Ha
VMOHbI aMMOHMS. A30THasi KMCJ/IOTa, ee TojiyueHUe, (r3uueckrue U XUMHUYecKue
cBoiicTBa (0OI[Me Kak TMpeACTaBUTeNs Kjaacca KHCJIOT W crieluduueckue).
Wcrnonb3oBaHWe HUTPATOB U COJied aMMOHMSI B KaueCTBe MHHepasbHBIX
yaobpeHuii. Xumuueckoe 3arpsisHeHue OKpYy»Karolleil cpe/ibl COeIMHEHUsIMU a30Ta
(KUC/IOTHBIE [IOXKAM, 3arpsi3HeHWe BO3AyXa, MOYBbl W BoAoemoB). Pocdop,
a7uIoTponHble MojuduKkaiuu ¢docdopa, pusnueckve W XUMHUYECKHe CBOMCTBA.
Oxkcup docdopa (V) u dbocdhopHas Kucaora, pusmyeckre U XMMU4eckre CBOMCTBA,
nostyueHue. Vcronb3oBaHue GocdaToB B KaueCcTBe MUHEPA/IbHBIX Y00peHu .

OOb1jasi xapakTepucTuka 371eMeHTOB [VA-rpymmbl. Oco6eHHOCTH CTPOeHUs
aTOMOB,  XapakTepHble  CTelleHHM  OKWUC/IeHHWs.  YTJIepoJi,  a/l/IOTPOMHbIe
MoAubUKaLIUM, pacripocTpaHeHHWe B TIpUpoJie, (Qu3nueckrue U XUMHUUYeCKue
cBoiicTBa. Ajficopbims. KpyroBopot yriepoza B mpupojie. OKCHAbl yriiepofa, ux
¢u3nueckue ¥ XMMUUECKUe CBOMCTBA, [IeCTBUE Ha J>KUBbIE OpraHW3MBl,
ToJiyueHre U TIpUMeHeHHe. DKOJIOTUUecKue IMpob/ieMbl, CBsi3aHHbIe C OKCHOM
yrneposa (IV), rumorte3a r1/7100a/JbHOTO TIOTETUIEHHsI K/IMMaTa, MApHUKOBBIM
3¢ dekT. YrosbHasi KUCI0TAa U ee COMU, UX (r3udeckrue U XUMUYeCcKrue CBOMCTBA,
rojiyueHWe W TpuMeHeHWe. KauecTBeHHass peakiyds Ha KapOOHaT-UOHBI.
Vcrnonb3oBaHre KapboHAaTOB B ObITY, MeJUI[MHE, TPOMBIILJIEHHOCTH U CeThCKOM
XO035IUCTBe.

[TepBoHaua/ibHbIE TIOHATHS 00 OpraHUUeCKUX BellecTBaX KakK O COe/JUHeHUSX
yrjepojia (MeTaH, 3TaH, 3TW/IeH, alleTU/IeH, 3TaHO/, TJIMIePUH, YKCYCHasl KUC/I0Ta).
[TpupoaHble WCTOYHWKK YTJIeBOAOPOAOB (yronb, NPUPOAHBbINA ra3, HedTb),
MIPOAYKThl UX TiepepaboTku (OeH3uH), WX pOb B OBITY W TPOMBIIIEHHOCTH.
[ToHsTHe 0 OMO/IOTHYECKH Ba)KHBIX Bell[eCTBaX: KUpax, Oenkax, yrieBofax — U Ux
PO B JKU3HU UejioBeKa. MaTepuasbHOe €JWHCTBO OpraHWYecKux U
HeopraHWYeCcKUX COe/JMHeHHUMN.

KpeMHuii, ero ¢usnueckue W XUMHUUECKHEe CBOMCTBA, TIOJlydyeHUE U
npuMeHeHre. CoeguHeHWs KpeMHUsi B mpupoge. OOliiue mpezcTaBieHusi 06
okcuzie kpemHusi (IV) u KpemHueBoi KucioTe. CUIMKaThl, UX WCIIO/b30BaHUE B
ObITY, B TIDOMBIILIJIEHHOCTH. BakHelIlie cTpouTelbHbIe MaTepHasibl: KepaMHKa,



CTEeKJI0, 1ieMeHT, 6eToH, >keyme300eToH. IIpobieMbl 6€30MacHOTO MCITOIb30BaHUS
CTPOUTEbHBIX MaTePUa/IOB B NOBCEJHEBHOM XKU3HHU.

Xumuueckutl IKcnepumeHm:

n3ydeHre 00Opa3ljoB HEOPTaHUUECKHX BeIeCTB, CBOMCTB COJITHOM KHUCJIOTHI,
TIpOBe/ieHre KaueCTBeHHBIX Peakl[dii Ha XJIOPU/I-UOHBI U HaOMo/ieHre TpU3HaKOB
VX TIPOTeKaHWs], OIbIThl, OTPa)Kawollue ¢U3NUecKrue U XUMHUUeCcKue CBONCTBa
rajiorTeHOB M WX COe/lMHeHWW (BO3MOXKHO HCIIO/Ib30BaHWE BUeOMaTepuasoB),
o3HakKomsieHHe ¢ oOpa3ijaMu XJIOpHoB (TajJioTeHHJ0B), O3HAKOMJIeHWe C
obpasilaMM cepbl W €€  CoeJUHEHUSMH (BO3MOXKHO  HCIIO/Ib30BaHUe
BHJleOMaTepHasioB), HaboieHye mpoiiecca 00yT/IMBaHUs caxapa I07, AelCTBUEM
KOHLIEHTPDUPDOBAaHHOM CEPHOM  KHUC/IOTBl, W3y4YyeHUWe XHWMHWYEeCKUX CBOMCTB
pa30aB/IeHHOM CepHOI KMCJ/IOThI, POBe/IeHHe KaueCTBEHHON peakiuy Ha Cy/ibdar-
MOH M HabJsto/leHre TIpM3HaKa eeé TMpOTeKaHWs, O3HaKomsieHWe C (U3nUecKUMU
CBOMCTBaMH a30Ta, ¢ochopa ¥ HUX COeAUHEHUM (BO3MOJKHO HCIIO/b30BaHUe
BHJleOMaTepHUasioB), oOpa3ijaMu a30THBIX U (HOCHOPHBIX yAOOpeHu, MomyJyeHue,
cobupaHue, pacro3HaBaHWe W W3y4yeHWe CBOWCTB aMMMUaKa, IIpOBe/leHHe
KaueCTBEeHHbIX PeaklMd Ha MOH aMMOHMS U PocdaT-uoH U U3ydeHre NMPU3HAKOB
VX MIPOTeKaHUs, B3aUMO/IeNCTBYEe KOHILIEHTPMPOBAHHOM a30THOM KUC/IOThI C Me/bI0
(BO3MO>KHO WCI0/Ib30BaHWe  BU/leOMaTepuasioB), v3yueHue Mogesei
KPUCTa/VIMUeCKUX pellIeTOK ajMasza, rpaduta, dy/iepeHa, O3HaKOMJIeHUE C
TIPOL[eCCOM  aZicopOLIMM  PAacTBOPEHHBIX BeIeCTB aKTUBUPOBaHHBIM YTIJIéM U
yCTPOMCTBOM MPOTHBOTa3a, Moay4yeHre, coOMpaHue, pacrio3HaBaHHe U W3ydyeHHe
CBOMCTB YTJIEKHC/IOTO Ta3a, MpoBeZieHre KaueCTBeHHBIX peaki[uii Ha KapboHaT u
CUIUKaT-UOHbl M U3y4YeHWe T[PU3HAKOB UX TMPOTeKaHWs, O3HAKOMJIeHHWEe C
TIPOJIyKIIMe CUMKATHOW TPOMBIILJIEHHOCTH, peIlleHre 3SKCIeprMeHTalbHbIX
3aj1ay 110 TeMe «BakHel1111e HeMeTa/l/ibl U UX COeJJUHeHUsI».

MeTa/l/Ibl U MX COeAMHEeHUSI

OO011jasi XapaKTepUCTUKAa XUMUUECKHUX 3/IeMEHTOB — MeTa/lJIOB Ha OCHOBaHUU
ux ToioxkeHusi B Ilepuozimueckoil cuctemMe XUMHYecKux 3sieMeHTOB [, M.
MeHziesieeBa U cTpoeHUsi aToMOB. CTpoeHue MeTa/isioB. MeTasinueckasi CBSI3b U
MeTa/ulhueckasi  KpUCTa/uldueckasi  pelleTKa.  JJeKTPOXUMUUeCKUU  psf
HampsbKeHu meTasioB. @usnyeckue U XMMUUeCKUe CBOMCTBa mMeTasioB. OOb1iye
crocoObl TIOyueHUs MeTa/sioB. [IoHATHE O KOpPpPO3WH MeTaljIoB, OCHOBHBIE
crocobbl 3ammThl WX OT Koppo3uu. CriaBel (CTalb, UYTYH, AFOPaFOMUHUM,
OpoH3a) 1 uX NpUMeHeHre B ObITY 1 TIPOMBILLIZIEHHOCTH.

[[TeslouHble MeTal/IbI: MOM0XKeHWe B Ileproguyeckoil cUCTeMe XUMUYEeCKHUX
snemeHTOB [I. V1. MeHziesieeBa, CTpOeHHe WX aTOMOB, HaXOXK/leHHe B TIPUPO/E.
dusnueckre U XUMUUeCKUe CBOMCTBA (Ha Tipumepe HaTpus U Kaausi). OKCUabl u



TUAPOKCUABLI HAaTpusi W Kaausd. [IprMeHeHHe I[[e/IOUHBIX MeTa//IOB M UX
CcoeIUHEeHWM.

[[lesioyHO3eMe/IbHBIE MeTa//Ibl MarHUM W KajblMW: T[IOJIO)KEeHUe B
[Teprognyeckor cucteMe xumuueckux snemMeHToB [I. V. MeHpeneeBa, CcTpoeHue
VX aTOMOB, HaxOX/leHue B rprpoge. dusnueckre U XMMUUeCKre CBOMCTBA MarHust
U Kanbliys. BaxHelivde coeJuHeHUs1 KaibLusi (OKCUJZ, THUIPOKCH/[, COJIM).
JKeécTKoCTh BOJbI M CTIOCOOBI €€ yCTpaHeHUsl.

AsnroMyHMN: TIo/1I0KeHre B [leproguueckor cCUCTeMe XUMUUEeCKHX 37IEMEHTOB
. . MenpesieeBa, CTpOeHUEe aToma, HaxoX[eHue B Tipupoje. PusnuecKue Hu
XMMUUeCKre CBOWMCTBA altOMUHUSA. AMGpOTepHbIe CBOMCTBA OKCHZA U TUIPOKCUA
AJTFOMUHUSI.

Keneso: nonoxenue B [lepuoandeckor cucteMe XMMHAUYECKUX 3/1eMeHTOB [].
. MeHnpeneeBa, CTpoeHWe aroma, HaxoXjeHue B ripupoze. dusnyeckve u
XHMMUUeCcKre CBOUCTBA »Kemne3a. OKCU/Ibl, TUAPOKCUABI U cou xkene3a (II) u »xeneza
(ITI), ux cocras, CBOMCTBA U MOTyUYeHUE.

Xumuueckutl IKcnepumeHm:

O3HAaKOMJIEHHe C o00pa3ljaMM MeTa/VIOB W CIUVIaBOB, WX (DHU3HUECKUMU
CBOMCTBaMH, M3yueHHWe  pe3y/JbTaTOB  KOPPO3WUM  MeTa/VIOB  (BO3MOXKHO
WCTIO/Ib30BaHNe BHIeOMaTepuanoB), 0COOeHHOCTeH B3aUMOJEMCTBHUSI OKCH[A
Ka/JbLig W HaTpusi C BOJOW (BO3MOKHO WCIOJb30BaHUE BHleOMaTepuasioB),
WCC/ie[JOBaHUe CBOMCTB >KECTKOW BO/IbI, TIPOLiecca TOpeHus ’kKeje3a B KUC/IOpOjie
(BO3SMOXKHO  WCMOJIb30BaHWE  BUJIEOMAaTepyuaioB), MPU3HAKOB MPOTEKAHUS
KaueCTBEeHHBIX peakl[Md Ha WOHBI: MarHuvs, KaibLusi, aJfOMUHUS, LIMHKA, >Keje3a
(I1) u xene3a (III), meau (II), Hab/rOIEHME W OTMICAHME TIPOLIECCOB OKpaIlIMBaHUS
IJlaMeHU UOHaMH HaTpus, Kajusgd W Kaablusi (BO3MOXXHO MCIIO/Ib30BaHUE
BU/leOMaTepUasioB), UCC/ie/JoBaHe aM(OTepPHBIX CBONCTB IMAPOKCH/Ia aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellleHre SKCIIePUMEHTA/IbHBIX 3a1a4 Mo Teme «BakHeuime
MeTaJl/Ibl U UX COeJUHEHUSI».

XuMMA U OKpY)Kawllasa cpejaa

BemiectBa ¥ maTepuanbl B TIOBCEJHEBHOM >KU3HM 4YesioBeKa. be3omacHoe
WCTIO/Tb30BaHue BelleCTB U XUMUUeCKUX peaki[uii B ObiTy. IlepBasi TIOMOIIb TIpH
XUMHUYECKUX 0KOTraxX U OTPaBJIEHUSIX.

XvMUYecKoe 3arpsi3HeHHWe OKpyrKarolller cpebl (TipefesibHasi AOMyCTUMast
KOHLIeHTpaLus BelllecTB, fanee — [1/1K). Poib X¥Mum B pellieHUH 5KOJ0TAYeCKUX
nipobJiem.

Xumuueckutl IKcnepumeHm:

n3ydyeHre 00Opasi[oB MaTepHanoB (CTEK/O, CIUIaBbl METaJIIOB, TOJUMEpPHBIE
Marepua’ibl).

MescnpedmemHble cesizu



Peanu3anivsi MeXXTipeZIMeTHBIX CBsi3eid TpU U3yueHUH XUMHM B 9 Kacce
OCYIIIeCTBJISIETCST Uepe3 HCI0/Ib30BaHHe KaK OOMMUX eCcTeCTBeHHO-HAayUHBIX
TIOHSITUM, TaK W TIOHATHM, SIB/SFOIIUXCS CUCTEMHBIMU /Il OT/ie/IbHbIX MpeJMeTOB
eCTeCTBEeHHO-Hay4YHOTI' 0 1JUK/Ia.

OO01ue ecTeCTBeHHO-HayUHbIe TIOHSTHS: HayuHbIM (DaKT, THUIOTe3a, 3aKOH,
TeOpUsl, aHaau3, CUHTe3, KiaccuUKalus, TepuoJUUHOCTb, HabJoeHue,
JKCIIePUMEHT, MOJie/IMpOBaHue, HW3MepeHue, MOJe/b, siBJieHUe, TapHUKOBBIM
3¢ (deKT, TeXHOJIOTUS], MaTeprasbl.

®dusrka: MaTepusi, aTOM, 3/J€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
W30TOMbl, pPaJJMOAKTUBHOCTb, MOJIEKYJa, 3/eKTPUUEeCKUid 3apsifi, MPOBOJHUKHU,
TIO/TyTIPOBOTHUKY, ~ AWDJIEKTPUKH, (OTO3/IEMEHT, BeIecTBO, Telo, O00beM,
arperaTHOe COCTOsIHUE Bell[eCTBa, ra3, pacTBOP, paCTBOPUMOCTb, KpUCTA/InUecKast
pelleTKa, CIjlaBbl, (pU3MUecKrde BeTWUYMHBI, eJIUHUIIbI U3MepeHHUs], KOCMHUUeCcKoe
TIPOCTPAHCTBO, MJIaHeThl, 3Be3/1bl, COoJTHIIe.

buonorus: doTtocuHTe3, abixaHue, O6uocdepa, 3KOCHCTeMa, MUHepabHbIe
yI00peHusi, MUKPO3JIEMEHThI, MaKPO3/IeMEeHTHI, MTUTaTe/TbHbIe BelllecTBa.

leorpadusi: atmocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/bI,
T0JIe3HbIe UCKOTlaeMble, TOTIJTUBO, BOZAHbBIE PeCypChI.



IVNIAHUPYEMBIE PE3YJ/IbBTATbI OCBOEHHSA IIPOI'PAMMBI
I10 XM HA YPOBHE OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATHI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHs IIPOrPaMMbl OCHOBHOTO 0OIIero
obOpa3oBaHUs JOCTUTalOTCS B xo/e OOydeHMS XMMUUW B eAWHCTBE y4ueOHOU H
BOCITUTaTeTbHOU JIesiTe/TbHOCTU B COOTBETCTBUM C TPAJUI[MOHHBIMU POCCUMUCKUMU
COLIMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBEHHBIMU 1I€HHOCTSIMU, TIPUHSITBIMU B
oOIriecTBe TMpaBW/laMM W HOPMAaMU TIOBeJieHWS] W CIOCOOCTBYIOT TIpoljeccam
CaMOTI03HaHUSI, CAMOPA3BUTHS U COLMA/IM3aLM 00yJaroIuXCsl.

JINUHOCTHBIE  pe3y/lbTaTbl  OTPA)KAlOT  TOTOBHOCTh  OOYyUarOIL[UXCS
DYKOBO/ICTBOBATbCSI CUCTEMOM TIO3UTHMBHBIX LIEHHOCTHBIX OpWUEHTalud U
paciIMpeHue OmbITa esiTe/lbHOCTH Ha €€ OCHOBE, B TOM UHMCJ/Ie B YaCTH:

1) naTpUOTHUECKOr0 BOCIIUTAHMSI:

1[EHHOCTHOT'O OTHOIIIeHHsI K 0TeueCTBeHHOMY KYJ/IbTYPHOMY, UCTOPUYECKOMY
¥ HayuyHOMY Hac/e/lll0, MOHMMAaHUS 3HAueHUs] XUMUYEeCKOW HayKu B JKU3HU
COBpeMeHHOro 00IIecTBa, CIIOCOOHOCTH BJaZieTh AOCTOBEpHOW WH(opMaluei o
NepeioBbIX [JOCTW)KEHUSIX M OTKDPBITHSIX MHUPOBOM U OTEUeCTBEHHOW XUMWH,
3aMHTEPeCOBAaHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTpOMCTBe MHpa U 00IIeCTBa;

2) rpaXiaHCKOT'0 BOCITUTAHUSA:

Tpe/iCTaB/ieHUs] O COLMA/IbHBIX HOpMax U TpaBWIaX MeX/IUUHOCTHBIX
OTHOIIIEHHY B KOJUIEKTHBE, KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B OOIIeCTBEHHO
TOJIe3HOM,  yueOHOMCC/Ie[oBaTe/IbCKOW, TBOPUECKOM W APYIMX  BHAAX
J1esiTeTbHOCTU, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOW /[leATe/TbHOCTU TpU
BBITIOJTHEHVM y4eOHBbIX, TI03HABATe/NbHBIX 3a/]ad, BBLITIOJHEHUM XUMHUUYECKUX
9KCTIEPUMEHTOB, CO3/laHHUU yueOHBIX TIPOEKTOB, CTPeM/IeHUsI K B3aMMOTIOHUMaHUIO
¥ B3aMMOIOMOILM B TIpollecce 3TOM yueOHOW [eATeNbHOCTH, TOTOBHOCTU
OlleHMBaTh CBOE€ TIOBeJileHWe U TIOCTYNKW CBOMX TOBapUilleld C TO3ULUU
HPaBCTBEHHBIX U MPaBOBLIX HOPM C YY€TOM OCO3HAHUSsI MOC/Ie/ICTBUM MOCTYTKOB,;

3) eHHOCTH HAyYHOr'0 NMO3HAHUSA:

MHPOBO33peHUeCKre TIpe/ICTaB/eHHsI O Bell[eCTBe M XMMUUECKOW peakIluH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTaBJSHOLHE
OCHOBY [is1 TIOHUMaHUsI CYII[HOCTA HayYHOW KapTWHBI MHpa, MpefCTaB/eHusI 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTUsSI TIPUPOAbI, B3aUMOCBSI3SIX uejloBeKa C
TIPMPO/IHOM Cpe/ioi, O POJIU XMMUM B TI03HAHUU 3TUX 3aKOHOMEPHOCTEW;

T03HaBaTe/IbHbie MOTHBLI, HarlpaB/ieHHbIe Ha TOJyueHHWe HOBBIX 3HAaHUM TI0
XUMWUU, HeoOxofumble 7y 0ObsCHeHUs HabsiroJjaeMbIX TPOLIECCOB U SIBJIEHUH,
To3HaBaTe/IbHOM, WHGMOPMALIMOHHOW M UWTaTe/lbCKOW KYy/IbTYpbl, B TOM UHC/Ie
HaBLIKOB CaMOCTOSITE/IbHOM pabOThl C y4ueOHBIMU TEKCTaMH, CIPaBOYHOM



IUTepaTypod, JOCTYIHBIMH TEeXHUYECKUMH CpeJ[CTBaMH HHGMOPMAI[OHHBIX
TeXHOJIOTUH;

WHTepeC K OOyueHWIO U TI03HaHWIO, J/10003HATeNBHOCTh, TOTOBHOCTb MU
CrocobHOCTL K camMoobOpa3oBaHHWIO, TIPOEKTHOM W MCC/Ie[0BaTeTbCKOU
JesiTeJIbHOCTU, K OCO3HAHHOMY BbIOODY HalpaB/IeHHOCTH M YPOBHS 00yuyeHUs B
Jla/IbHeMIIIeM;

4) popMupoBaHuA Ky/IbTYPbI 30POBBS:

OCO3HaHWe 1IeHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY
3[I0POBbIO, YCTAaHOBKM Ha 3/I0POBBI 00pa3 »KU3HHW, OCO3HaHWe TOC/e/[CTBUN U
HeTIpUsTHe BPeJHBIX TIPUBbIUeK (YIIoTpeOeHUs a/Ikoroisi, HADKOTUKOB, KYPeHus)),
HeoOXoAMMOCTH  COOJTIO/leHrsT  TIPaBU/  0€30IaCHOCTH TP OOpallleHuu C
XUMUUeCKUMH BellleCTBaMU B ObITY U peasibHOM >KU3HU;

5) TPy/1I0BOT'0 BOCIIUTAHUA:

VHTepeC K MPaKTUYeCKOMY U3y4yeHHI0 TIpodeCCUidl U TPya Pa3MuyHOrO po/a,
yBaKeHWe K TPYyAy W pe3y/ibTaTaM TPY/AOBOW JesTebHOCTH, B TOM UHWC/Ie Ha
OCHOBe TpUMEHEeHHs TIpeJMeTHbIX 3HAaHWW 110 XWMHH, OCO3HAHHBLIM BBIOOD
VWHAVBU/YaJbHON TPaeKTOPHH TPOJo/bKeHUs] 00pa30BaHUsI C YUETOM JIMYHOCTHBIX
VMHTEepPeCcoB U CMOCOOHOCTU K XMMUHU, O0IIleCTBEeHHbIX UHTEpeCOB 1 MOTpeOHOCTel,
YCIIeIIHOM TpodecCHOHATBHOMN JesITeTbHOCTU U Pa3BUTHSL HEOOXOUMBIX YMeHUH,
TOTOBHOCTH aZIalTHPOBATLCS B TTPo(deCcCroHabHOM Ccpefie;

6) 3K0/10rH4eCcKoro BOCIIUTAHUSA:

5KOJIOTMUECKU 1iesiecoo0pa3Hoe OTHOIeHHWe K TMPUpoJile KaK WCTOUHUKY
JKU3HU Ha 3emsie, OCHOBe ee CYII[eCTBOBaHUs, TTIOHMMaHUe 1[eHHOCTU 3[J0POBOTO U
be3ormacHoro oOpa3a >KW3HH, OTBETCTBEHHOE OTHOIIeHWe K COOCTBEHHOMY
(bU3NUeCKOMY U TICUXUYECKOMY 37I0POBBIO, OCO3HaHWe IIeHHOCTH COOIo/IeHus
nipaBu/ 6e30MacHOro MoBe/jeHus TPU paboTe ¢ BelljeCTBaMU, a TaKXKe B CUTYaLUsX,
YTPOXKAIOLMX 3[J0POBBIO U >KWU3HU JTIO/Iel;

CrIOCOOHOCTU TIPUMEHSITh 3HaHUS, ToJlyyaeMble MPU U3yUeHUW XUMUH, 7S
pellieHus 3a/lay, CBSI3aHHBIX C OKPY»Karollel TIPUPOJHOM CpefioH, AJisi MOBBIIIIeHHUsT
YPOBHSI  9KOJIOTMUECKOW  KYJbTYPbl, OCO3HaHWs T/00a/bHOrO  Xapakrepa
9KO0JIOTUYECKUX TIpo0sieM U TiyTel WX pellleHusi TIOCPeICTBOM MeTO/I0B XHMHUH,
9K0JIOTUYECKOTO MBIIIIeHHs], yMeHUs] PYKOBO/ICTBOBAThCSI UM B M03HaBaTeIbHOM,
KOMMYHHWKATHUBHOMW W COL[MAbHOM TIPaKTHKe.

METAIIPEJIMETHBIE PE3YJ/IbTATbBI

B cocraBe MeTamnpeAMeTHBIX pe3y/JbTaTOB BBIJENSIOT 3HAUMMble /ISt
dbopMrpoBaHUs MHPOBO33peHUst OOlljeHayuHble TIOHATHS (3aKOH, Teopwus,
TIDUHLIWII, TUTIOTe3a, PaKT, chucTeMa, MpoLiecc, IKCIIePUMEHT U JIpyroe.), KOTOpbIe
UCTIONB3YIOTCS B eCTeCTBEeHHO-HAayUHBIX Y4eOHBIX TpeaMeTax U TI03BOJISIIOT Ha
OCHOBe 3HaHWM U3 3TUX TpeJMeTOB ()OPMUPOBATH Ipe/ICTaB/eHHe O 1]eJIOCTHOU



Hay4yHOl KapTHHe MUpa, U YHUBepca/bHble yueOHbIe felicTBUS (TI03HABaTe/bHbIE,
KOMMYHUKaTUBHbBIE, DPeTy/SATHBHbIE), KOTOpble o0becrieunBaroT (PopMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIJITAHUPOBAaHUIO M OCYIL[eCTBJIEHUID y4yeOHOI
JesiTe/TbHOCTH.

ITo3HaBaTe/IbHbIE YHHBepCa/IbHbIe YueOHbIe AeliCTBUSA

Ba3oBble jloru4yecKue AeicTBHs:

YMeHUsI MCMO/b30BaTh MPUEMbI JIOTUUECKOTO MBILIJIEHUsS TPY OCBOEHUU
3HAaHWUW: PACKPbIBATb CMbBIC/T XUMHUUYECKUX TOHSATUN (BbIZE/ATb UX XapaKTepHbIe
TIPU3HAKM, yCTaHaBIMBaThb B3aWMOCBSI3b C [IPYTMMH TOHSTUSIMH), WCII0/Ib30BaTh
TIOHSITUS /111 OOBSICHEHUSI OT/Ie/TbHBIX (DaKTOB U SIBJIEHWH, BBIOMPATh OCHOBAaHUS U
KpUTepUM [1s1 KAaCCU(PUKALIMU XUMUYEeCKUX BellleCTB U XMMUUYeCKUX Ppeakiiui,
yCTaHAB/IMBaTh TIPUUMHHO-C/Ie/ICTBEHHBbIE CBSI3M MeXAy OOBeKTaMH H3yueHus,
CTPOUTH JIOTUUECKUE pacCyXAeHusi (MHAYKTUBHbIE, e yKTHBHbIE, [0 aHA/I0T1K),
Jle/1aTh BbIBO/IbI U 3aKJ/IFOUEHUS;

yMeHue TIpUMeHSTb B TIpollecCe TI03HAHUs TIOHATUsS (TIpeAMeTHble U
MeTaripeIMeTHbIe), CHMBOJIMUeCKre (3HAaKOBbIe) MO/Ie/TH, UCII0/Ib3yeMble B XUMUH,
1ipeoOpa3oBbIBaTh LIMPOKO MPUMeHsieMble B XMUMUM MOJe/IbHbIe TIpe/iCTaBIeHUs —
XMMUUECKWH 3HaK (CUMBOJ 3jieMeHTa), Xumuueckass (opMysa W YypaBHeHHe
XUMUYECKOW peakLyu — TIPY pellleHny yueOHO-TI03HaBaTeIbHbIX 3aJjau, C YUeTOM
3TUX MO/Ie/IbHBbIX MpeJCTaBAeHUI BbISB/AATb U XapaKTePU30BaTh CYIECTBEHHbIE
TIPU3HAKU U3yuyaeMbIX 00beKTOB — XUMHUUECKUX BeIlleCTB U XMMUUeCKUX peaklvi,
BbISIBISITH ~ OOIMe  3aKOHOMEPHOCTH, TIPUUMHHO-C/e/ICTBeHHble CBSI3U U
MIPOTUBOPEYMS B U3yUaeMbIX MPOLIeCCax U sB/IeHUSIX.

Bba3oBble ucc/ieoBaTe/IbCKHe AeHCTBUA:

yMeHHe WCI0/b30BaTh MOCTaB/IeHHbIE BOIPOChl B KaueCTBe WHCTPyMEHTa
MO3HaHMs, a TakKKe B KayeCcTBe OCHOBbI /Jisi ()OpPMHPOBaHHWs TMIIOTE3bl IO
TIPOBepKe MPaBU/IbHOCTU BbICKA3bIBA€MbIX CYKIEHUIA;

nproOpeTeHre OMbITa IM0 TUIAHUPOBAHWIO, OPraHW3allid W TIPOBEIeHUI0
yueHWYeCKUX SKCIIepUMEeHTOB, yMeHHe Hab/oJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITeJIbHO TIPOTHO3MPOBATh €ro pe3yJ/ibTaT, (opMy/IMpoBaTh 0000IeH s U
BBIBO/IbI TI0 pe3yJ/ibTaTaM IMPOBEJEHHOrO OIbITa, UCC/Ie[0BaHMsI, COCTAB/ISTh OTUET
0 TIPO/ie/IaHHOM paborTe.

Pa6oTa ¢ undopMmanueit:

yMeHWe BbIOWpaTh, aHAIU3UPOBaTh U WHTEPIIPETUPOBAaTh WH(MOPMALHIO
pa3/IMYHbIX BUJOB U (POPM MpeACTaBIeHUs], MOyUyaeMyt0 U3 pa3HbIX MCTOUHHKOB
(HayuHO-TIOMYJ/ISIpHasi ~ UTepaTypa XWUMUYeCKOrO COJlep)KaHusi, CIpaBOUHbIe
nocobusi, pecypcbl VHTepHeTa), KPUTUUECKH OLIeHHWBaTh IPOTHUBOPEUMBYIO U
HeJJOCTOBEPHYI0 MH(OpMaILUIo;



yMeHUe TPUMEHSATb Pa3/uuHble MeTO/bl M 3arpoChl MPHU MOUCKe U 0TOope
vHGOpPMAIMd YW COOTBETCTBYIOIIUX [aHHBIX, HEOOXOAWUMBIX Jis BBITIOJHEHUS
yueOHbIX Y M0O3HaBaTebHBIX 3a/lau OIpe/le/IeHHOT0 TUIla, MprobpeTeHye OIbITa B
o0/lacTM  WCTONB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHUBHBIX — TEXHOJIOTHH,
OBJlaZileHUe KyJIbTYPOU aKTUBHOT'O UCII0/Ib30BAHUS Pa3/IMYHbIX IOMCKOBBIX CUCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAbHYIO (DOPMY MpeZicTaB/ieHus UHPOPMaIui 1
W/UTIOCTPUPOBAaTh pelllaeMble 3aJjaud HeC/IOKHbIMA CXeMaMH, Jharpammamu,
apyrumu doopMamu rpadyku U UX KOMOWHAI[USMU;

yMeHWe WCI0/Ib30BaTh M aHa/M3MpoBaTb B Tipoljecce y4yeOHOU U
WCCIe[J0BaTe/IbCKOM [1eATeTlbHOCTH UH(OPMALIUI0 O BAUSIHUM TPOMBIILIEHHOCTH,
CeIbCKOr0 XO03s1iCTBA M TPAHCIOpPTa Ha COCTOSIHWE OKpY»Karolleid TNpUPOJHOU
cpeJibl.

KoMMyHHMKaTHBHbIE YHUBEpPCA/IbHbIE YUeOHbIe JJelCTBHUA:

yMeHUsI 3a/laBaThb BOMpPOCHI (B Xo4e Auanora U (WIu) AUCKYCCHUU) T10
cyilectBy  oOcyzmaemMoil  TeMbl, (OpPMY/NHMpPOBaTH CBOU  TIPEAJIOKEHUS
OTHOCHTE/IbHO BBITIO/THEHUSI TIPe/I/I0’KeHHO! 3a/lauy;

yMEeHUs1  Tpe/iCTaB/sATb  TOJiydeHHble  pe3y/ibTaThbl  [103HaBaTeJIbHOU
JesITeTbHOCTU B YCTHBIX W TNMCbMEHHBIX TeKCTax; [JejaThb Mpe3eHTaLUio
pe3yJIbTaTOB BBIMOJHEHHsI XUMUYeCKOro 3KcreprMeHTa (/1abopaTOpHOTO OIbITa,
nabopaTopHO paboThI 10 UCC/Ie/JOBAHKIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUs y4eOHOTO COTpYAHMUECTBA CO CBEPCTHUKAMM B COBMECTHOM
M03HaBaTe/JbHOM UM MCC/Ie[OBaTeNbCKOM  eSTeJIbHOCTA  TIPU  pelleHuU
BO3HUKAKIIMX TpobseM Ha OCHOBe yuéTa OOIIMX WHTEpecoB W COIJIaCOBaHUS
no3uri (06cy>xaeHusi, 0OMeH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOpPJUHAIUS
COBMECTHBIX [IEMCTBUM, OlpeJe/ieHde KpUTepUeB 10 OlleHKe KauecTBa
BBITIOJTHEHHOM paboThI U ApyTHe).

Pery/1saTHUBHBIE YHUBEpPCA/IbHbIE yUeOHbIe AeiCTBUS:

yMEeHUEe CaMOCTOSTE/IbHO OmpeJiensTh Lenu [AesSTeJIbHOCTH, TJIaHUpPOBaTh,
OCYILIeCTBJISITh, KOHTPOJIMPOBaTh W MNP HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOHO
JesiTe/IbHOCTh, BLIOWpaTh Hanbosiee 3¢ deKTHBHBIE CITOCOOBI pellleHusT yueOHbIX U
MO3HaBaTe/IbHbIX 3aZlady, CaMOCTOSITEJIbHO COCTaB/sATh WM KOPPEeKTUPOBAaTh
rpe/l/IO’KeHHbI a/IfTOPUTM  IEMCTBUM TPU BBINOJIHEHUM 33JlaHUM C  YUueTOM
TIOJTyUeHUsI HOBBIX 3HaHUM 00 M3ydyaeMbIX 00BEKTaX — BeleCTBaX M peakiusX,
OLIeHMBAaThb COOTBETCTBHE TMIOJIyUYeHHOTO pe3yJibTaTa 3asiBJIEHHOW Lie/iu, yYMeHHe
WCI0J/1b30BaTh Y aHA/IM3MPOBAaTh KOHTEKCTHI, Mpe/ijlaraeMble B YCJIOBUM 3aJjaHuM.

IMPEAMETHBIE PE3YJ/IbTATHBI

B cocraBe mipegMeTHbIX pe3y/bTaTOB TI0 OCBOEHHIO 0053aTeIbHOrO
Cofiep>KaHHsl, YCTaHOBJIEHHOTO [aHHOW (ejepanbHO paboueit Tporpammot,
BBI/IE/ISIIOT: OCBOEHHbIE O0YUarOIMMUCS HayuHble 3HAHUS, yMEHUsS] U CIIOCOOBI



JIeUCTBUM, BUJbI [eATeJIbHOCTM TI0 TIOJYUeHWI0 HOBOrO 3HaHUS, €ro
WHTepIIpeTalvy, TpeoOpa30BaHHI0 U TIPUMEHEHWIO B DPAa3/IUYHBIX YueOHBIX U
HOBBIX CUTYyaLUsIX.

K koH11ly oOyueHusi B 8 Kiacce npefijMeTHbIe pe3y/ibTaTbl HA 6a30BOM YpPOBHe

JIOJDKHBI OTpaXkKaTb CPOPMUPOBAHHOCTb Y 00YUarOIIMXCsl YMeHUM:

e paCKpbIBaTb CMBICJ OCHOBHBIX XMMWUECKUX TMOHSTHM: aTOM, MOJIEKYJa,
XUMHUYECKUM SJIEMEHT, TPOCTOe BeIeCTBO, CJIOXKHOE BeleCTBO, CMeCh
(ogHOpOAHAs M HEOHOPO/HAs1), BaJIeHTHOCTb, OTHOCHUTE/IbHAasl aTOMHasi U
MOJIEKY/ISIpDHasi Macca, KOJIAUeCTBO BellleCTBa, MOJIb, MOJSIDHasi Macca,
MaccoBasi 0/si XUMUUeCKOTO 3/IeMeHTa B COeZIJMHeHUU, MOJISIPHBIN 00beM,
OKCH/Jl, KUCJIOTa, OCHOBaHWe, COJib, 3JIEKTPOOTPHULIATENIbHOCTh, CTereHb
OKHUC/IeHUs, XMMUUecKasi peakius, KjacCU(UKalusl peaklWd: peakLUu
COeIUHEHUs], peakl[Md pa3/ioKeHHUs, peakl[Md 3aMelleHHus, peakl[uu
oOMeHa, 3K30- M SHJ0TepMUUECKHE PeaKIUU, TeTIoBOi 3(hdeKT peakinH,
AP0 aTOMa, 3JIeKTPOHHBLIM CJIOM aroma, aTOMHasi OpOuWTalb, paAdyC
aToMa, XMMHUYecKasi CBsi3b, IOJIIpHasi U HeMoJsipHasi KOBaJleHTHasi CBS3b,
VIOHHasi CBfI3b, MOH, KaTMOH, aHWOH, PAacTBOP, MacCOBasi [I0/s1 BelllecTBa
(TIpoLieHTHas1 KOHI[eHTpal1s1) B pacTBOpe;

e WUIKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHWYECKUX TIOHATHW U
TIPUMEHSITh 3T TIOHSITHS PY ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;

e WCIO/b30BaTh XHWMHWYECKYI0 CHMBOJIUKY [/ COCTaBiaeHUs1 (HopmyJi
BeIleCTB U YPaBHEHUH XMMUYECKUX peaKLui;

e Orpeje/isiTh BaJleHTHOCTh aTOMOB 3/1eMEHTOB B OMHApHBIX COeAUHEHUSIX,
CTelleHb ~ OKHCJIeHWsT ~ 37IeMeHTOB B OWHApPHBIX  COEJUHEHMSX,
TIPUHA/IJIe)KHOCTh BeIeCTB K OrpeJe/leHHOMY KJacCy COeAuHEeHUM 1o
dbopmynaMm, BHJ XUMHUYECKOW CBsi3M (KOBajieHTHass M MOHHasi) B
HeOpraHuveCcKrux COeJMHeHHUsX;

e packpeiBaTb cMbICa Ilepuoauueckoro 3akoHa [I. WM. MeHjesneesa:
JIeMOHCTPHUPOBAaTh TOHMMaHWe T[epUOANYECKO 3aBUCHMOCTA CBOKCTB
XMMUUECKUX 37IEMEHTOB OT UX MoJiokeHUs B [lepuoanueckout cucteme,
3aKOHOB COXPaHEHMs MacCChl BeLeCTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJ/IIDHOTO y4YeHUs], 3aKOHa ABOrazjpo;

e OIKCBHIBATL W XapakKTepu3oBaTh TabmuuHyio (opmy Ileproamueckoit
CUCTeMbl XMMUUECKHMX 3JIEMEHTOB: pa3/iuyaTh TIOHATUS «TJlaBHast
noarpyra (A-rpyrima)» U «rmobouHas noarpymnma (b-rpyrmma)», Majbie U
Oosbliie TIepUOAbI, COOTHOCHUTh 0003HaueHUs, KOTOpble WMEITCS B
Tabmuile «[lepuosnueckass cucTeMa XUMUUYeCcKUx a3nemeHToB [I. W.
MeHgeneeBa» C UYUC/IOBBIMU XapaKTePUCTUKAMM CTPOEHHS aTOMOB



XUMUAYEeCKUX 37IeMeHTOB (COCTaB U 3apsif siipa, oblllee UnC/Iio 1eKTPOHOB
Y pacrpejeneHre UX 1o 3/IeKTPOHHBIM CJIOSIM);

K/lacCU(UIIMPOBaTh XMMUUYECKUe 3/IeMeHThbI, HeopraHudeckre BelllecTBa,
XUMUYeCcKrde peakiyy (M0 YMCIY Y COCTaBy y4YacTBYKOIIUX B peaklyd
BellleCTB, 10 TerIoBoMY 3(PdeKTy);

XapaKTepu30BaTh (OMHChIBATh) OOIMe XUMHUUYEeCKHe CBOMCTBA BeIeCTB
pa3MYHbIX K/IaCCOB, MO/ITBEepPXK/asi OMMcaHue MprMepaMy MOJIeKY/ISIPHBIX
YPaBHEHUU COOTBETCTBYIOLIMX XMMHUUYECKUX PeaKL1K;

TIPOTHO3MPOBAaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX KaueCTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TIDOTEKaHUSI XWUMMWYECKUX TMpeBpalljeHul B
pa3MYHbIX YCIOBUSIX;

BBIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKYJ/IIPHYHO UM MOJIIPHYHO  MaccChl
Bell[eCTB, MAaCCOBYH [I0JIl0 XHWMHUUYECKOro 3jeMeHTa 1o (opmyie
CoeJMHEHHs], MaCCOBYIO [IO/TI0 BeIlleCTBa B PaCTBOPE, MPOBOAUThL PacyeThbl
10 YpaBHEHHIO XUMUUYECKOW peakI[uy;

TIPUMEHSITh OCHOBHBIE Orepalid MbICTUTEbHON JleITe/IbHOCTH — aHaIu3
U CUHTe3, CpaBHeHUe, 0000llleHHe, CHUCTeMaTH3aluio, KaccuuKaluio,
BbISIBJIEHHE TIPUUMHHO-C/IICTBEHHBIX CBSI3el — [Jii U3yueHus CBOWCTB
BEL[eCTB U XWMHUUECKUX peaklui, eCTeCTBeHHO-HayuHble MeTO/bl
Mo3HaHusi — Hab/rofieHre, W3MepeHWe, MOJeNMPOBAaHUE, YKCTIePUMEHT
(peasibHBIA U MBIC/IEHHBIN);

clefoBaTh  TpaBWaM  TOJb30BaHUS ~ XUMUYECKOM  MOCYyAOM U
nabopaTopHbIM 000py/OBaHHWEM, a TakKKe IIpaBWiaM oOpaiieHust C
Bell[eCTBAMU B COOTBETCTBUU C WHCTPYKIUSMU T10 BBITIOJIHEHUIO
nabopaTopHbIX XWUMHWUECKHUX OIBITOB TIO TIOJNyUeHHI0O W COOMpaHHIO
ra3oo0pasHbIX BeImlecTB (BOJOpoOZila W KHCIOpPOZA), IIPUTOTOBIEHHIO
pPacTBOPOB C OMpe/ie/IeHHOW MacCOBOM ZloJjield paCTBOPEHHOI'O BellecTBa,
M7IaHUPOBaTb M TIPOBOJUTbL  XUMHUUYECKHWe  3KCIePUMeHThl  T10
pacrio3HaBaHUIO PaCTBOPOB IIleJI0Ueld M KUC/IOT C TTOMOLLBI0 WHVMKAaTOPOB
(makmyc, heHondTanend, METUIOPaHX U APyTHe).

K koH11y 00yueHust B 9 K/acce ripejMeTHbIe pe3y/bTaTbl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH Y 00yUaroL[UXCsl YMEHUI:

PACKpbIBaTh CMBIC/I OCHOBHBIX XWMWYECKHUX TIOHSATHM: XUMHUeCKUN
3/IeMeHT, aTOM, MOJeKy/a, WOH, KaTHOH, aHWOH, MPOCTOe BeLeCTBO,
CJIO)KHOE BEIeCTBO, BaJIEHTHOCTh, 3JIEKTPOOTPHUIIATENILHOCTb, CTEIEeHb
OKHCJIeHUsI, XMMUYeCcKasi Peaklysi, XUMHUUecKasi CBsi3b, TEIJIOBOK 3 deKT
peakiuM, MO/b, MOJSIPHBIM  OO0BEéM, pPAcTBOP,  3JEKTPOJIUTHI,
HEe3JIEKTPOJIUTRI, 3/IeKTPOJIUTAYECKAsl [JUCCOLMALIMSA, peaklid HOHHOTO
oOMeHa, KaTalu3aTop, XWUMHUECKOe PpaBHOBecHe, oOpaTHMble U



HeoOpaTUMble peaklUd, OKHC/IUTe/IbHO-BOCCTaHOBUTE/IbHbBIE —peaKIiH,
OKWCJIUTE/Ib,  BOCCTAaHOBUTEb,  OKHCJE€HWe U  BOCCTaHOBJIEHUE,
aJ/yIOTponusi, aMm(pOTepHOCTb, XMMHUYECKasi CBsA3b (KOBa/JIeHTHasl, MOHHas,
MeTa/ulhuecKasi), KpUCTa//IM4yecKasi pelleTka, KOppO3usi MeTalioB,
CIIaBbl, CKOPOCTb XUMHUECKOW peaklWW, Mpee/bHO [JOMyCTUMas
koHueHTpauus [1JK BemjecTsa;

WTKOCTPUPOBaTh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUU U
TIPUMEHSTh 3T TIOHSATHS MPY ONMCAHUM BeLeCTB U UX MpeBpallleHUl;
VICTI0/Ib30BaTh XUMHUYECKYI0 CHUMBOJIUKY [JiI COCTaB/ieHUsT (pOpMy
BellleCTB M YPaBHEHUW XMUMUUECKHX PeakLiuij;

onpeJie/iATh BaJIEGHTHOCTb U CTETNIeHb OKUCIEHUSI XUMUUYECKUX 3JIEMEHTOB B
COeIMHEHUSAX Ppa3/IMYHOr0 COCTaBa, IIPUHAJJIEKHOCTh BeIeCcTB K
ompe/ie/IeHHOMY KJacCy coellUHeHUWM Mo (opMyraM, BUJ, XHMUUeCKOH
CcBA3U (KOBajleHTHasl, WOHHasi, MeTa/yInyeckas) B HeOpPraHu4ecKHUX
COeMHEeHUSIX, 3apsi/, UOHa M0 XUMUUeCKOr (popmyre, XxapakTep cpejbl B
BOJHBIX PACTBOPAaxX HEOPraHWYeCKUX COeJUHEHWH, TUIMl KPUCTA//TMYeCKOU
peLeTKH KOHKPETHOTO BEILleCTBa;

packpbiBaTh CMmbICa Ilepuoguueckoro 3akoHa [. W. MeHgeneeBa u
JIeMOHCTPHPOBaTh €ro TMOHWMaHWe: OINWUChIBaTb W XapaKTepU30BaTh
TabmmuHyo dopmy Ileproanyueckor CHUCTEMbI XUMHUECKUX 3/IeMEHTOB:
pa3nuuaTh TIOHSTHSI «TJaBHasg ToArpyrma (A-rpynma)» U «obouyHas
nogrpyrmna (b-rpynma)», Manbie U Oofblive TepUo/ibl, COOTHOCHUTH
o0o3HaueHus, KOTOpble HMEIOTCSI B TepUOAUuUecKor Tabmuie, C
UYMC/IOBBIMM ~ XapaKTePUCTUKaMW  CTPOEHHUS  aTOMOB  XUMWYECKHUX
3/ieMeHTOB (CocTaB M 3apsj sapa, oO0lee UWCIO 3/1eKTPOHOB U
pacripefiejieHe WX TI0 37eKTPOHHBIM CJI0sIM), OOBSCHATH OOIIIMe
3aKOHOMEPHOCTU B WM3MEHEHWU CBOMCTB 3/IEMEHTOB U UX COeJVHEHUMN B
ripefiesiax MaJibIX MEepPUO/IOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUST UX
aTOMOB;

K/IacCU(GULIMPOBAaTh XMMUUeCKHe 3/IeMeHThbl, HeopraHuueckue BelecTBa,
XMMUUeCKre peakiuu (M0 YMC/Iy YW COCTaBy YYaCTBYIOIIMX B peakLdU
Bell[eCTB, MO TeraoBoMy 3¢ GdeKTy, 0 U3MeHeHUIO CTelleHell OKUCIeHUs
XUMHYECKUX 3JIEMEeHTOB);

XapaKTepu30BaTh (OMMCHIBaTh) 00IIMe W creluduueckre XUMHUUeCKHe
CBOMCTBA TMPOCTBIX M CJIOKHBIX BeLeCTB, MOATBEp)KJas OINKUCaHue
rpUMepaMU MOJIEKY/ISIDHBIX U WOHHBIX YPaBHEHUW COOTBETCTBYIOLLIUX
XUMUUECKUX peakLui;

COCTaBJISAITb yPaBHEHUS] 3JEKTPOJIMTUYECKOM JUCCOLMAlU  KHUCJIOT,
1iesiouel U cosiel, MoJiHble U COKpallleHHble ypaBHEeHUs peaKlii MIOHHOTO



oOMeHa, ypaBHeHUs peaki[ui, TOATBEP)KAAIOIIUX CYyIleCTBOBaHHe
reHeTUUeCKOU CBSI3W MeK/y BellleCTBaMM Pa3/IMUHbIX K/1aCCOB;
pacKpbiBaTh CYI[HOCTh OKHUC/UTE/bHO-BOCCTAHOBUTE/IbHBIX — peakIuii
TIOCpeICTBOM COCTaBJIeHUS 3/IEKTPOHHOTO OaslaHca 3TUX peakijui;
TIPOTHO3MPOBAaTh CBOWMCTBA BeLIECTB B 3aBUCUMOCTU OT MX CTPOEHUs,
BO3MOJKHOCTM TIPOTE€KaHWSI XUMHUUECKHUX TIpeBpallleHu B pa3/IdyHbIX
YCJIOBUSIX;

BBIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKY/IIPDHYI0O W MOJIAPHYHO ~ MaccChl
Bel[eCTB, MAaCCOBYI [JO/Il0 XHWMUUECKOro 53jieMeHTa To ¢opMmyJe
coe/IMHEHYsI, MaCCOBYIO /IO/TIO BeIlleCTBa B paCTBOPe, MPOBO/IUThL PaCueThl
10 YpaBHEHHIO XUMUUECKOW peaki[uy;

cobroaTh  TpaBW/a  TIO/Ib30BAaHUS ~ XMMUUECKOHM  TOCyA0H U
nabopaTopHbIM 000py/ZOBaHMEM, a TakXke IIpaBWla oOpaileHus C
Bell[eCTBAMU B COOTBETCTBUM C UWHCTPYKIUSIMA TI0 BBITIOJTHEHHUIO
nabopaTopHbIX XWUMHWUECKHUX OITBITOB TIO TIOJNIyUeHHI0O W COOMpaHHIO
ra3000pa3HbIX Bell[eCTB (aMMUaKa U yTJIeKHUCIOTo Ta3a);

MPOBOJUTh  peaklUH, MOJTBepXKAAloIe  KaueCTBEHHbIM  COCTaB
pa3/IMYHbIX BeIl[eCTB: Paclio3HaBaTh OMBITHBIM IyTEéM XJIOpPH-, OpomMu-,
voaua-, KapboHar-, ¢ocdar-, cuiukar-, cynabdaT-, THAPOKCH-UOHBI,
KaTUOHbI aMMOHHSI M MOHBbI U3yUEHHbIX MeTasIOB, MPUCYTCTBYIOIHE B
BOJIHBIX PaCTBOpax HEOPraHUUeCKUX BelleCTB;

TIPUMEHSITh OCHOBHBIE OMepaldyd MbICTUTEbHOW [1eITe/IbHOCTH — aHaIu3
U CUHTe3, CpaBHeHMe, 0000IleHHe, CHUCTeMaTU3al|io, BBISBIEHHE
TIPUYUHHO-C/Ie/ICTBEHHBIX CBs3eli — [/I1 WM3yueHUsl CBOMCTB BeIeCTB U
XUMUYECKUX peakliii, eCcTeCTBeHHO-Hay4Hble MeTO/bl TO3HaHUSl —
Hab/to/leHre, 1U3MepeHue, MOJeTUpOBaHue, SKCTepuMeHT (peasbHbIA U
MBbIC/IEHHBIN ).



TEMATHUYECKOE IVNIAHUPOBAHUE

8 K/IACC
KosmmuecTBO uacoB
Ne HaumeHoBaHMe pa3fie/ioB 1
KoHTpo/bHbBIE IIpakTHUecKne padoThI
n/n TeM MPOrpaMMabl Bcero
padoThI
Paspen 1. [lepBoHaya/ibHbIe XMMAYECKHE TIOHATHSA
Xumusg — BakHag 00J1aCcThb
eCTeCTBO3HaHUA U
1.1 . 5 2
MpaKTUUYeCKOM JesiTe/IbHOCTU
yejl0BeKa
BeiniectBa 1 XMHueckue
1.2 H 15 1
peakiuu
Wtoro no pa3zpeny 20

Pa3pgen 2. BaxkHelne npejcTaBUTe/ 1M HEOPraHMUeCKUX BellecTB

Bo3ayx. Kucnopoa,. [Tonsatue

21 6
00 okcugax

29 Bopopog. IlousTHe o 3 1
KHC/IOTaX U COJISIX

23 Bopa. PactBopsl. [TorsiTre 06 c 1 1

OCHOBaHHUAX

OcHOBHBIE K/IaCChl
24 . 11 1 1
HeOpraHuYeCKux CoeIMHeHU

Ntoro no pasgeny 30

Pa3gen 3. Ilepuoauueckuii 3akoH u Ilepuoguueckasi cuicteMa XUMHUYeCKUX 3/ieMeHTOB [I. 1. MenjenieeBa. CTpoeHHe aTOMOB.
Xumnueckas cBi3b. OKHC/IMTETbHO-BOCCTAHOBUTE/IbHbIE PeaKI{ui




[Teproanueckuii 3aK0H U
ITeproguueckas cucrema

3.1 XMMUYECKUX 3/1eMeHTOB /1. 7
N. MenpeneeBa. Ctpoenue
aToMa
XvMHueckast CBA3b.
3.2 OxucuTesbHO- 8
BOCCTaHOBUTE/IbHbIE PeaKLUU
Uroro no pasgeny 15
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

I10 [TPOI'PAMME




9 KVIIACC

HaumeHoBaHue pa3je/jioB u

KosmmuecTBO yacoB

Ne n/nt KonTtposibHbie | IIpakTHueckue padoThl
TeM NPOorpamMMbl Bcero
padoThI
Pa3pen 1. BemecTBo U XMMHUYeCKHe peakiiyiv
11 [ToBTOpeHUe U yriybeHre 3HaHUM 5 1
OCHOBHBIX pa3ZiesioB Kypca 8 Knacca
12 OCHOBHUbIe 3aKOHOMEPHOCTH XUMHUYECKUX 4
peakLui
13 ONeKTpOoUTAYeCKas JUCCOLAaLs. 3 1
XUMUyecKue peakljuy B pacTBOpax
Nroro no paspeny 17
Pa3pen 2. HemeTa/libl U UX COeJMHEHMS
21 OO0r11ast XapaKTeprCTHKa XUMHUUeCKUX 4
' sneMeHTOB VIIA-rpymmsl. ['aoreHs:
OO6111ast XapaKTepUCTHKA XUMUUECKUX
2.2 sieMeHTOB VIA-rpynmbl. Cepa u eé 6
CoeJJHeHUs
OO0111as1 XapaKTePUCTUKA XUMHUUECKHUX
2.3 sneMeHTOB VA-rpynmnsl. A3oT, hocdop u 7
UX COeJJUHeHUs
OO0r11as XapaKTepUCTUKAa XUMHUUECKUX
24 sneMeHTOB [VA-rpynsl. Yryiepos u 8 1
KPEMHHUU U UX COeIMHEeHUsI
Ntoro no paszeny 25




Pa3gen 3. MeTa/l/ibl U UX COeJUHEHUA

3.1 OO11re CBOMCTBA METAJI/IOB 4

3.2 BakHelillive MeTasibl ¥ UX COeUHEHUS 16
Wtoro no pa3peny 20
Paszpen 4. Xumus U OKpy)Kawinas cpeja

41 BelijecTBa 1 MaTepuarsbl B )KU3HU 3
’ yeJI0BeKa
Ntoro no pa3peny 3
PesepBHoOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME







ITIOYPOUYHOE IVIAHUPOBAHUE

8 KJIACC
N KoiunuyecrBo yacoB
nlgn Tema ypoka Beero Kontposibhble | I[IpakTHueckue padoTsl
PaboThI
1 [Ipegmet xuMuu. Posb XUMUU B JKU3HU 1
yesioBeka. Tesa v BelljecTBa
2 [ToHsiTve 0 MeTOJax MO3HAHUS B XUMUU 1
[TpakTryeckast pabora Ne 1 «IIpaBusia
3 paboThI B 1abopaToOpyy U NMPUEMBI 1
oOpairieHusi ¢ 1abopaTopHbIM
obopyoBaHHEM»
4 Yuctele BeljecTBa M cMecr. CriocoObl 1
pasfiefieHusi cMecen
[TpakTryeckast pabora Ne 2 «Pa3zenenue
5 cMmecel (Ha mp¥Mepe OYUCTKU IMOBapeHHOM 1
COJTN)»
6 ATOMBI U MOJIEKYJIbI 1
7 XUMHYyeckue 371eMeHThl. 3HaK1 1
(CMMBOJIbI) XMMHUUECKHX 3/IEMEHTOB
ITpocTele ¥ C/10)KHBIE BellleCcTBa 1
ATOMHO-MOJIEKYJISIDHOE yueHue 1
3aKOH IOCTOSTHCTBA COCTaBa Bell[eCTB.
10 Xumnueckas: popmysia. BaneHTHOCTb 1
aTOMOB XVMHUYECKHX 3/IEMEHTOB
1 OTHOCHUTe/IbHAs aTOMHas Macca. 1

OtHocHTe/TbHAsT MOJIEKYJISIPHasi Macca




12

MaccoBas j0/11 XUMAYEeCKOTr0 3/IeMeHTa B
COeJIUHEeHUU

13

KomuuectBo BeiiectBa. MoJib. MosisgpHast
Macca

14

du3nyecKkre U XMUMHUUECKUe
siIBJIeHUs. XUMUUecKasi peaKuud

15

ITpr3Haky U yci1oBus
NpOTeKaH!sl XUMUUeCKHUX
peakLun

16

3aKOH COXpaHeHUs1 MacChl BeleCTB.
Xumuryeckue ypaBHeHUs

17

Brruncnenus KOJ/IN4eCTBa, MdCChbI BEIIeCTBaA
10 YPABHEHUAM XUMHNUYECKUX peaKqu/i

18

Knaccudukariys XuMruuecKrux peakuyi
(coenyHeHUs, pa3/oyKeHUs], 3aMellleHus,
obmeHa)

19

M. B. JIOMOHOCOB — YY€HbIii-
SHIMK/IoNeaucT. O600IIeHre 1
cUCcTeMaTH3aLysl 3HaHUH

20

KontposneHast pabota Nel 1o Teme
«BeecTBa 1 XUMUUeCKHe peakLiun»

21

Bo3nyx — cmecs rasos. CocTtaB Bo3zyxa.
Kucnopog — snemeHT 1 npoctoe
BelecTBO. O30H

22

du3nYecKre U XMMHUEeCKre CBOMCTBA
KHC/I0po/ia (peakiiuy OKHUC/IeHus,
ropenwue). [TonsaTre o6 okcuaax

23

CriocobbI rosiyueHusi KUCJI0PO/a B
71abopaTopvy U MPOMBIIILJIEHHOCTH.




IIpumeHeHre KUCIOpPOAA

TerioBoit 3(pdeKT XuMHUUeCKON peakiyy,

24 TIOHATHE O TePMOXVMUUYECKOM YPaBHEHUH,
3K30- U SH/0TePMUUYECKUX peaKLUsAX
Tonmmeo (He( Tk, yroyib U MeTaH).

25 3arpsi3HeHHe BO3/yxa, CII0COObI ero
TrpeJj0TBpaLLeHUs
[TpakTryeckas pabora Ne 3 1o Teme

26 «[TonyyeHue 1 cobupaHue KMCI0pPO/a,
M3y4eHue ero CBOUCTB»

57 Bopopog — s/1eMeHT 1 IPOCTOoe BeLeCTBO.
HaxoxzgeHuve B npupofe

)8 dusnueckre U XMMUYeCKHe CBOKCTBA
Boziopoga. [Ipumenenue Bogopoza.

29 [ToHsiTHE O KMCIOTaxX U COJISIX
Cnioco6sI TomyueHus BO0pPO/ia B

30 nabopaTopuu
[MpakTryeckasi pabora Ne 4 110 Teme

31 «[Tonyyenue 1 cobupaHue BOIOPO/a,
H3yueHre ero CBONMCTB»

32 MouisipHbIli 00b€M ra3oB. 3aKOH ABOTaZIpo
Brrunicnenusi 06b€Ma, KOMuecTBa

33 BellleCTBa rasa o ero u3BeCTHOMY
KOJIMUEeCTBY BellleCcTBa WK 00beMy
Beruricienusi 06 56MOB ra30B 10

34 YPaBHEHUIO peaklii Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIIIEHHUH ra30B

35 ®du3nueckue U XMMUUeCKre CBOMCTBA BOIbI




CoctaB ocHoBaHuii. [ToHsaTue

36
00 MHAMKaTopax
Bopa kak pactBoputens. HaceijeHHnble 1

37 HeHacChbIlL[eHHble pacTBOpbl. MaccoBas 101
Bell|eCTBa B paCcTBOpe
[TpakTuyeckas pabora Ne 5 1o Teme

33 «IIpurorossieHne pacTBOPOB C
orpe/ie/IeHHOW MacCOBO# /107iei
pPacTBOPEHHOI'0 BellleCTBa»

39 KontponbHas pabora Ne2 110 Teme
«Kucnopoza. Bogopon. Bozga»

40 Oxkcupbl: cocTaB, KiaccupuKkariys,
HOMeHK/IaTypa
[TonyuyeHre U XMMHUUYeCKHe CBOWCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTepHbIX
OKCH/IOB

4 OcHoBaHus1: COCTaB, KaccuuKarys,
HOMeHK/IaTypa

43 [TonyueHne ¥ XMMUYeCKre CBOKMCTBA
OCHOBaHUM

44 Kucnotsl: cocTaB, Knaccudukarys,
HOMeHK/IaTypa

45 [TosyueHne 1 XMMU4eCKrie CBOKWCTBA
KUCJIOT

46 Conu (cpefHue): HOMEHK/IATypa, CIIOCOObI
T0JIyueHHUsl, XMMUYeCKre CBOMCTBa

47 [MpakTryeckasi pabora Ne 6. PerieHne

3KCIepUMEHTA/IbHBIX 3d/]a4 I10 TeMe




«OCHOBHBIE K/1aCChl HEOPraHUUeCKUX
COeIMHEHU»

48

I'eneTHuecKas CBSI3b MeXy KjiaCCdMHU
HeOopraHN4YeCKUuXx COE,ZLI/IHEHI/II\/JI

49

O0o0061IeHre U CHCTeMaTH3alys 3HaHUH

50

KontpospHast pabota Ne3 1o Teme
"OCHOBHBIe K/1aCChl HeOpraHUYeCcKux
coeMHeHU"

51

HepBbIe TIIOIBITKH K]'IaCCI/I(l)I/IKaL[I/II/I
XUMHUECKUX 3/1eMeHTOB. I1oHgTue
O I'DYIIIIaX CXOAHBIX 3JIEMEHTOB

52

[Tepuoguueckuii 3akoH U [leproanueckas
CcrCTeMa XUMUYeCKux 3y1emMeHToB [. U.
MeHnpeneeBa

53

[Tepyo/ibl, TPyIIbI, MOATPYIIIbI

54

Crtpoenue atoMoB. CoCTaB aTOMHBIX si/iep.
W3oTorb!

55

CTpoeHue 3/1eKTPOHHBIX 000/104eK aTOMOB
sneMeHTOB [lepuognueckoii cucremsl . .
MeHnpeneeBa

56

XapakTepuCTHKa XUMHUUeCKOro 37ieMeHTa
T0 ero MoJsioKeHuto B [lepuoanueckon
cucreme 1. 1. MeHgeneesa

57

3HauyeHue Ileproguueckoro 3akoHa /s
pasBUTUA HayKU U IIpakTUKU. [1. U.
MeH[ienieeB — yueHbIH, Mejaror 1

rpakjlaHuH

58

Pe3epBHbIit ypok. O6001IeHEe 1




cucTemMatu3alus 3HaHuM / Becepoccuiickast
MpoBepouHasi paboTa

KonTponbHas pabota Ned 1o Teme

59 «CTpoeHure aToMa. XuMHuyecKast CBsI3b» / 1
Bcepoccutickas ipoBepouHasi paborta

60 OMeKTpooTpULIaTeIbHOCTh aTOMOB 1
XUMHUYECKUX 3/IeMEHTOB

61 NoHHas xumnueckasi CBSi3b 1

62 KoBaneHTHas nossipHasi XUMUUecKasi CBSI3b 1

63 KoBaneHTHas HernosisipHasi XUMUUeCKast 1
CBSI3b

64 CTerneHb OKUC/IEHUS 1

65 OKuCIUTeTbHO-BOCCTAHOBUTE/TbHBIE 1
peakiun

66 OkucuTeM U BOCCTaHOBUTE/TH 1
Pe3epBHbIi ypoK. O00011IeHE U

67 CUCTeMaTU3alusi 3HaHUH 110 TeMe 1
«CTpoeHue aTroMa. XuMHUecKasl CBSI3b»

68 PesepBHbIii ypok. O60011jeH1e U 1
cHCTeMaTH3allysl 3HaHUM

OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME




9 KVIIACC

Tema ypoka

KosmmuecTBO yacoB

Bcero

KonTposibHbIe
padoThI

ITpakTHuyeckue padoThI

[Tepropyuecknii 3aKoH. [leproanueckas
chcTeMa XUMHUUeCKUXx 3yemMeHToB [. 1.
Menpeneesa

3aKOHOMEPHOCTH B U3MEHEHWH CBOMCTB
XUMUUECKUX 3/IeMEHTOB IePBbIX TPEX
Tepuo/ioB

Knaccudukarysi 1 HoMeHK/1aTypa
HeopraHUYeCKUx BelleCTB

BI/I,I:[LI XUMMUECKOI CBSI3U U TUITbI
KPUCTA/IJIMYECKUX pELLIéTOK

KonTtposnrHast pabora Nel o Teme
«[ToBTOpEHue U yrayb/ieHre 3HaHUH
OCHOBHBIX Pa3/ie/ioB Kypca 8 Kiacca»

Knaccudukanys XuMrU4eCcKUx peakiuii
T10 pas/IMUHBIM [IPU3HAKaM

ITonHsTue o CKOPOCTH XUMUYECKOH
peakKlunu. IToHsATHE 0 TOMOIreHHBIX U
reTeporeHHbIX peaKIrax

IToHsiTHE O XUMUUECKOM
paBHOBecHH. PaKTOPbI, BIUSIOLLINE
Ha CKOPOCTb XMMUUECKOW peakLiU U
T10/I0KeHre XUMHUUeCcKoro
paBHOBeCHS




OKuCIMTEeNBHO-BOCCTAHOBUTE/IbHEIE

peakKunmn

Teopust 3/1eKTPOUTHYECKON

10 mucconmanyi. CUibHBIE U Ca0ble
3/1eKTPOJIUTEI

11 VoHHbIe ypaBHeHHs peakLyi
XuMuyeckKre CBOMCTBa KUC/IOT U

12 OCHOBAHHH B CBeTe Ipe/ICTaB/IeHHH 00
3/1eKTPOJIMTUYECKON JUCCOLMaLin
X¥MuryeckKue CBOKCTBa COJIeN B CBeTe

13 Tipe/iCTaB/IeHni 00 37IeKTPOTMTHUECKOU
Jccouyanyy

14 [TonsiTHe o rugposr3e coneit

15 O600111eHMe U cHCTeMaTH3alusl 3HaHUM

16 [MTpakTrueckast pabota Ne 1. «PereHue
9KCIepUMEHTAa/IbHBIX 3aau»
KonTponbHast pabota Ne2 1o Teme

17 «DJIeKTPOIMTUYeCKas JUCCOLUaLiUs.
XHMHUUeCKHe peakljuy B paCTBOpax»
OO611jasi XapaKTepUCTHKA T'aJloTeHOB.

18 XyMUUecKre CBOMCTBA Ha IIpUMepe
Xj1o0pa
Xnoposogopoz. CojisiHast KUC/IOTa,

19 XUMUYeCKHe CBOWCTBA, MOJIyueHue,
TIpUMeHeHne
[TpakTuueckast pabota Ne 2 110 Teme

20 «[TonyyeHue CONIHOM KUCIOTHI,

r3yueHue ee CBOMCTB»




21

Bbruriciienusi o ypaBHeHUsIM

XUMHYECKUX peakluii, eC/iu OJIUH U3
peareHTOB /laH B U30bITKe

22

OOr11ast XapakTeprUCTHKa 3/1eMeHTOB VIA-
rpynnbl

23

AnnotponHbie MOAUGMUKALIMN CEPBI.
Haxosx/ieHre cepbl U ee CoeiMHEHUH
B MpUpo/ie. XMMHUYeCKHe CBOKMCTBA
cepbl

24

CepoBofiopo/i, CTpoeHue, hrU3nUecKre
U XUMUUYeCKHe CBOUCTBA

25

Oxkcuppl cepbl. CepHast KUC/IOTA,
¢dur3nueckre U XMMUUeCKHe CBOMCTRBaA,
NpYMeHeHe

26

XUMHyecKue peakLjuy, jexaliue B
OCHOBe TMPOMBIIIIEHHOTO Criocoba
TMOJTyYeHUs1 CePHOU KUC/IOTHI.
XrMUUeCKoe 3arpsi3HeHue OKpY Katolllei
cpefibl COeJTUHEHUSIMU CepbI

27

BrruricieHne MaccoBoi 101
BBbIXO/Ia TIPOJYKTa peaki[uu

28

OO61jasi XapaKTeprCTHKA 3/1eMeHTOB VA-
rpynmnsl. A30T, paclipocTpaHeHue B
npupoze, Gusnyeckre U XMMUUYecKue
CBOWMCTBA

29

AmMuak, ero ¢pusnyeckre 1 XuMHUUecKue
CBOWCTBA, II0JIyYeHHe U IpUMeHeHUe




30

I[MpakTrueckast pabota Ne 3 o Teme
«[TonyueHne aMMuaka, U3yueHue ero
CBOWCTB»

31

A30THast KUC/IOTa, eé pusnueckue 1
XUMHYEeCKHe CBOKWCTBA

32

Vcriosib30BaHrie HUTPATOB U COJel
aMMOHMS B KaueCTBe MUHepaIbHbIX
ynobpenuii. XvMuueckoe 3arpsi3HeHe
OKpY>Katolllel cpe/ibl CoeIMHEeHUsIMU
asorta

33

docdop. Okcup docdopa (V) u
dochopHas kucnoTa, hrznyeckue u
XUMUYeCKHe CBOUCTBA, MOJTyueHre

34

Ncnonb3oBanue ocdatoB B KauecTBe
MMHepasbHbIX y/j00peHuil. 3arpsisHeHue
MIPUPOZIHOM cpeAbl pocdaTramu

35

Yrnepo, pacrpocTpaHeHNe B
nipupojie, GU3NUeCKre U XUMHUUeCKHe
CBOICTBA

36

Oxkcuapl yrieposa, ux ¢usnueckre u
XUMUYeCKHe CBOMCTBa. DKOJIOTHUeCcKre
1po0JIeMbl, CBSI3aHHBIE C OKCUZOM
yrnepoza (IV)

37

YronbHasi KHC/IOTa U €€ COJIU

38

[Tpaktrueckast pabora Ne 4 1o Teme
"[lonyueHue yrjieKucioro rasa.
KauecTBeHHast peakijusi Ha KapOoHart-

n

HOH




39

[TepBOHaua/bHBIE TIOHATHS 00
OpraHMYeCcKUX BelljeCcTBax Kak
0 COoeJIMHEeHUSIX yIyiepoja

40

KpemHuii 1 ero coegrHeHus

41

IMpakTrueckast pabota Ne 5. Pemenue
5KCIepuMeHTabHbIX 33/lay 110 TeMe
«BaxxkHel11e HemMeTaIbl U UX
COe/IUHeHUs»

42

KonrposnbHast paboTa Ne3 110 Teme
«BakHeMIII1e HeMeTalTbl U UX
COe/IMHEeHWs»

43

OO6rmiasi xapaKTepUCTHKa XMMHUUECKHX
3/1eMEeHTOB — MeTasuI0B. MeTtanueckas
CBSI3b U MeTa//InyecKasi KpUCcTa/uinyeckas
pereTka. ®usnueckue CBOMCTBa
MeTaJlIoB

44

XyMUyecKue CBOKMCTBa MeTaslIoB.
ONeKTPOXUMHUUECKUM Psif, HalIPSDKeHUN
MeTaslioB

45

O6mue CITOCOOBI TIOTy YeHUSI
meta/uioB. CriiaBel. BeruncsieHusi 1o
YPaBHEHUSIM XUMHUECKUX PeaKILIH,
ec/Ii OJJVH 13

PeareHTOB COJIEPXKUT MPUMECH

46

IToHsTHe O KOpPpPO31UH METAJ/IJIOB

47

[Ilesr0uHbIe MeTasIbI

48

OKCI/I,E[I—;I W TUAPOKCHUABI HATPUA U KaJIUA




[IemoyHO3eMeNbHbIE MeTaJI/IbI —

» Ka/IbLIU U MarHuu

50 Baxknetiie coelMHeHUsT KabI[Us

51 O06o006111eHYEe ¥ CCTeMaTH3al[ysl 3HaHUM

5 JKécTKoCTh BOJIbI U CTIOCOOBI e@

> yCTpaHeHust
[TpakTuueckast pabota Ne 6 110 Teme

53 "JKecTKOCThb BOZIbI U METO/IbI
eé ycTpaHeHus"

54 AnmoMuHUIA
AmMdoTepHbIe CBOMCTBa OKCHA

5> Y TUAPOKCHU/IA

56 XKeneso

57 OKcuApbl, TUIPOKCU/IBI U COJIU JKeJle3a
(IT) u >xene3a (III)

58 O6o011ieHNe ¥ CUCTeMaTH3alus 3HaHUH
[MpakTryeckast pabora Ne 7. PelieHue

59 9KCIepUMeHTa/IbHbIX 3a/iau 10 TeMe
«Baxkneliie MeTaIbl U UX
Coe/IMHeHUs»
BbruncieHus o ypaBHEHUSIM
XUMHUUECKUX Peakivi, eC/ii OfVH 13

60 peareHTOB JlaH B U30bITKE WIN COIEPKUT
rpyuMecy. BerurcieHus: MacCoBOM 10711
BBIXO/Ia TIPOJYKTa peaki[uu

61 O06o006111eHMe ¥ CUCTeMaTH3alysl 3HaHUM




KonTponbHast paboTa Ned 1o Teme

62 «Baknelile MeTansibl U 1
WX COeVHEeHUs»

63 BermiecTBa 1 MaTepuasbl B IOBCeIHEBHOM 1
JKU3HU UeioBeKa

64 XUMHYecKoe 3arpsisHeHre OKpYy»Karolei 1
cpefipl

65 Posib XMMUM B PeIIeHUU IKOJIOTHUEeCKUX 1
ripobJiemMm

66 Pe3epBHbIii ypok. O60011ieHe 1 1
crCcTeMaTU3alvsl 3HaHUH

67 Pe3epBHBII YPOK. 0606LuueHHe u 1
cucTeMaTU3aLysl 3HaHUM

68 Pe3epBHbIi1 ypoOK. O606H.ISHI/I€ 1
Y CUCTeMaTr3alys 3HaHU!

OBJEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME







ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbBTATAM OCBOEHUA

OCHOBHOMU

OBPA30BATEJILHOM ITPOT'PAMMBI

8 KVIIACC

Kop,
NMpoBepsieMoro
pe3yjbTara

IIpoBepsieMble MpeJMeTHbIe Pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'O 00II[ero
o0Opa3zoBaHus

1

ITo Teme: «ITepBOoHavasbHBIE XUMUYECKHE TIOHSITHS»

1.1

pacKpblBaTb CMBICT OCHOBHBIX XUMMUECKHUX [IOHSTHH: aToM,
MOJIeKy/la, XUMHAYeCKH 37eMeHT, TPOCTOe BeIeCTBO, CJ0XKHOe
BeIl|eCTBO, CMecCh (OZHOpOJHAsi W HEeOJHOPOJHasi), Ba/Je€HTHOCTb,
OTHOCHUTe/bHAasi aTOMHasi M MOJeKy/sipHas Macca, KOIM4YeCTBO
BellleCTBa, MOJIb, MOJIIPDHasl Macca, MaccoBas [JO/s XUMHUYeCKOro
3/IeMeHTa B COe[MHEHWH, MOJSPHbIM OOBEM, XMMHUYecKas peakLus,
K1accuuKalus — peakLd:  peakLUM  COe[MHEHMs,  peakLuu
pas/oKeHUs, peaklU{ 3aMellleHHs, peakluu oOMeHa, 3K30- M
SHI0TEepMUYeCKHe peaklvH, TeryioBod 3Q¢eKT peaklu, pacTBOP,

MaccoBasi 10Jis BelljeCTBa (TIPOLIeHTHasi KOHLIeHTpal[usi) B pacTBope

1.2

W/JTFIOCTPHUPOBATh B3dMMOCBA3b OCHOBHBIX XHWMHWUYECKHUX TIOHATHUN U

TMMPUMEHSATD 3TU IMOHATHSA IIPU OINMKMCaHKWH BEIIECTB U UX Hp@BpaH_IGHI/II\/’I

1.3

VICTI0/Ib30BaTh XUMHUUECKYH) CHMBOJIMKY [IJI1 COCTaB/IeHUs] (OpMYJI

BeIIleCTB U YpaBHEHUM XUMUUYECKUX peakIui
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PaCKpbLIBATb CMBICJI 3dKOHOB COXpaHeHUWA MacCChI BeIlecCTB,
MOCTOAHCTBAa COCTdBd, dTOMHO-MOJIEKYJ/IADHOI'O  Yy4Y€HHs, 3dKOHd

Agorazipo

1.5

oripefeAaThb BdJIEHTHOCTD dTOMOB 3J/IeMeHTOB B 6I/IHaprIX

CoeJMHEeHUAX

1.6

KJ'IaCCI/I(l)I/IL[I/IPOBaTb XUMHWUYECKHUE DpeakKlnn (HO Unciy H" COCTaBy

yUaCTBYIOIIMX B PeaKIUU BelleCTB, 0 TerioBoMY 3¢ deKTy)

1.7

BBIUMC/ISITh OTHOCUTE/bHYIO MOJIEKY/ISIPHYIO U MOJISIDHYIO MacChl

BeI|eCTB




1.8

BBIUMC/ISITh MAaCCOBYHO [IOJIF0 XMMHUECKOTO 37eMeHTa To Qopmysie

coeJIUHeHwUs,

1.9

BBIUKC/ISTH MAaCCOBYHO JIOMIO BeIlleCTBa B pacTBOpPe

1.10

TIPUMEHSITh eCTeCTBeHHOHaYUYHble MeTO/[bl TI03HaHUsI — HabJirojeHue,
v3MepeHue,  MOJeIUpOBaHue, S5KCIIepUMeHT  (peajlbHbld U

MBIC/IEHHBIN)

[To Teme: «BaxkHelillne Npe/iCTABUTE/IN HEOPTaHWYECKUX BeLL|eCTB»

2.1

PAaCKpbIBATb CMBIC/T OCHOBHBIX XWMHWYECKHUX TTOHSITHIA: OKCHA,

KHNC/10Ta, OCHOBaHKE, COJIb

2.2

OTIpeZie/ISiTh TIPUHA/JIEKHOCTh BELeCTB K OIMpee/IeHHOMY K/accy

coejuHeHU 110 popmy/iam

2.3

KJ'IaCCI/ICl)I/IL[I/IpOBaTb HeopraHn4dyeCKue BeljeCcTBa

24

XapakKTepu30BaTh  (OMHCHIBaTh) OOIMe XUMHWYeCKHe CBOMCTBA
BeII[eCTB pa3/IMUHbIX KJIaCCOB, TO/TBEP)K/asi OMMCaHue MpuMepaMu

MOJIEKYJIADHBIX ypaBHEHI/Iﬁ COOTBETCTBYIOINHUX XUMHNUYECKUX peaKL[I/Iﬁ

2.5

MPOrHO3UPOBATH CBOICTBa BelecTre B 3daBUCMMOCTM  OT HX
KaueCTBEHHOI'o COCTdBd, BO3MOXXHOCTH IIDOTE€KdAHHA XHUMHUUYECKHX

HPEBan_[eHI/Iﬁ B PA3/IMUHLIX YC/IIOBUAX

2.6

C/lefioBaTh  TIpaBW/aM  TI0/Ib30BaHUSI XMUMUYECKOW TOCyAol U
nabopaTopHbIM 000py/IOBaHWEM, a TaKXKe TpaBWaM oOpallieHust C
BEIL[eCTBAMU B COOTBETCTBUM C WHCTPYKLUSMU I10 BBIOJTHEHUIO
71abopaTOPHBIX XUMHUECKUX OIBITOB T0 TIOJYYeHUI0 M COOMpaHUIo
ra3oo0pa3HbIX BelecTB (BOAOpPOJA W KWCJIOPOJA), TPUTOTOBIEHHUIO
pacTBOpPOB C OIpe/leJIeHHOM MacCOBOM /lofieli  paCTBOPEHHOTO
BeIL[eCTBa, TVIAHWPOBATh Y TIPOBO/IUTH XUMUUYECKHEe KCITIePUMEHTBI 10
pacro3HaBaHMIO pACTBOPOB IIlejioded U KHUCJIOT C TIOMOILBIO

WHMKATOPOB (71akMyc, heHodTanenH, MeTUIOPAHXK U IpYTUe)

2.7

TIPOBO/JIUTH PACUETHI 110 YPaBHEHUIO XUMHUUECKOW peakL{uu

[To Teme: «Ilepuoguueckuii 3akoH U [leproguyeckasi cucreMa
xumuueckux sneMmeHToB [I. M. MengeneeBa. CTpoeHre aTOMOB.

Xummueckast cBsi3b. OKHC/IUTEILHO-BOCCTAHOBUTETLHBIE peakrmn»

3.1

pacKpbIBaTb CMBIC/ OCHOBHBIX XMMWUYECKUX MOHATUW: SIIpO aToMa,
3JIEKTPOHHBIM CJI0M aToMa, aToMHasi opOuTab, PauyC aroma,

XUMHUUeCKasd CBsA3b, IIOJIADHAadA KW HEIMOJIAPHAsd KOBa/IEHTHAdA CBA3b,




3/71eKTPOOTPULIATe/IbHOCTb, HWOHHAsi CBsI3b, HOH, KaTHOH, AaHMOH,

CTerieHb OKUCJ/IeHUA

3.2

K]'IaCCI/ICbI/IL[I/IpOBaTb XUMHUUYeCKHre 371eMeHThI

3.3

OTMChIBaTh U XapaKTepr30BaTh TabyiuuHyto Gopmy Ilepuoguueckoit
CUCTeMbl XMMWYECKUX 3/IEMEHTOB: pa3/iMuaTb IIOHATHS «IJIaBHAs
noarpymmna (A rpynma)» U «mobouHas moxarpymnma (B rpymma)»,

«MaJible» U «DOJIbIINe» rnepro/JnI

3.4

packpeiBaTh cMmbica Ilepuoguueckoro 3akoHa [.M. MeHgeneesa:
JIeMOHCTPUPOBATh MOHUMaHUe MeprUoNUeCKO 3aBUCUMOCTU CBOMCTB
XMMHUUYECKUX 3JIEMEHTOB OT UX TMonoxeHUss B Ileproanueckoit

cucreMe

3.5

COOTHOCUTh  00O3HaueHWs, KOTOpble WMeKTCd B  Tabsuie
«[Tepyuomuueckass  CcUCTeMa  XUMHYECKUX  3jemeHToB  [I.U.
MeH/jesieeBa» C UYHCIOBBIMUA XapaKTePUCTHKaMHM CTPOEHHUSI aTOMOB
XVUMUYECKHX 37IeMeHTOB (CoCTaB W 3apsj sjpa, oOiiee uwcio

5JIEKTPOHOB U pacripefie/ieHre UX 10 3/1eKTPOHHbBIM CJI0SIM)

3.6

oripefiejaThb CTerleHb OKHCJIeHHUsA 3/1IeMeHTOB B 6I/IHaprIX

COeIMHEHUSTX

3.7

orpefiesisiTh BUJ, XUMUUECKOM CBsi3u (KOBaJleHTHasi U MOHHasl) B

HEeOpraHn4eCKux CoeJMHEHUAX

9 KVIIACC

Kopg,
NMpoBepseMoro
pe3y/ibTaTta

IIpoBepsieMblie MpejMeTHbIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOTO 00I1[ero
o0pa3oBaHus

1

ITo Teme: «BeljeCcTBO U XUMUUeCKas peakLjusa»

1.1

PacKpbIBaTh CMBICJI OCHOBHBIX XHMWYECKHUX TIOHSTHHA: pPacTBOD,
3/IeKTPOJIUTBI, HE3JIeKTPOJIUTHI, 3eKTPOJIUTUYECKasl AUCCOLMALHS,
peakIMu HWOHHOrOo OOMeHa, KaTajau3aTop, XMMHUecKOe pDaBHOBeCHe,
obpatumMbie u HeoOpaTvMbIe peakLuu,
OKHC/TUTeTbHOBOCCTAHOBUTE/TbHbIe peaKLuy, OKHC/TUTEb,
BOCCTAQHOBWTE/Ib, OKUC/IEHHE W BOCCTaHOBJIEHWE, —aJUIOTPOIVS,
am(doTepHOCTb,  XMMHYeCKasi  CBsi3b  (KOBaJieHTHas,  WOHHasl,

METaJ'I]'II/I‘-IECKaH), KpuUCTa/JyinueckKas peméTKa, CIlJIaBbl, CKODOCTb




XUMHUYECKOW peaki[uu

1.2

WJIJIOCTPUPOBATh B3daMMOCBA3b OCHOBHBIX XWMHWYECKUX MOHATUU U

IMMPUMEHSATD 3TU IOHATHSA IIPU OINMKMCaHKWH BEIeCTB U X HpEBpaH.[EHI/If/’I

1.3

COCTaB/ISITb YPaBHEHUSI 3/IEKTPOIUTUYECKOW AUCCOLMALMM KUCIIOT,
miesioueld U cosiedd, TOJHbIe W COKpAllleHHble YpaBHEHUs peakLUid

WOHHOTO 0OMeHa

14

PAaCKPBIBATh CYIIHOCTb OKUC/IMTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKL[Hﬁ

nocpeaCTBOM COCTABJ/IEHUA 3JIEKTPOHHOI'O OaslaHca 3TUX peaKL[I/Iﬁ

1.5

TIPOBO/IUTH PACUeThI [0 YPaBHEHUI0 XUMHUUYECKOU peakiuu

I[lo temam: «HemeTannbl M UX coeMHeHUWs» W «MeTa/lsibl U UX

COeZVHEHUSI»

2.1

XapakTepu30BaTh (ONUChIBaTh) 00IMe U crielpryeckrie XUMUUYeCcKre
CBOWCTBA TPOCTBIX U CJIOKHBIX BeIeCTB, MOJTBEpP)KAas OIMCAHKe
TIpYMepaMu MOJIEKY/ISIPHBIX Y MIOHHBIX YPaBHEHUI COOTBETCTBYHOLL{UX

XUMHUYECKUX peakiuit

2.2

COCTaBJIATbL YPaBHEHUA peaKL{Hﬁ, MOoATBEPXKAAKINX CYIIeCTBOBaHUE

reHeTHUYeCKOM CBSI3U MEXAYy BelleCTBaMHK Pa3/IMYHBIX K/IdCCOB

2.3

TIPOrHO3UPOBaTh CBOMCTBA BeLeCTB B 3aBUCUMOCTH OT UX CTPOEHHUS,
BO3MOJKHOCTH MPOTEKaHUsI XUMUUECKUX MpeBpalieHul B pPa3/IMuHbIX

YCJIOBUSIX

24

C/lejoBaTh TIpaBWA/IaM  I[10/Ib30BAHUSI XMMHUECKOW TIOCYyZIod |
nabopaTOpHbIM 000py/IOBaHWEM, a TakKXKe TpaBWIaM oOpallieHust C
BEI[eCTBAMU B COOTBETCTBUU C WHCTPYKIMSMH TIO BBIMIOJIHEHHIO
71abopaTOPHBIX XUMHUYECKUX OIbITOB 0 TIOJyYeHUI0 M COOMpaHUI0

1"&13006[)83HBIX BelecTB (aMMI/IaKa " yIJIeKHUCJ/I0ro ra3a)

2.5

NPOBO/IUTH ~ PEAKLMH, TOATBEP)KAAIOIIe KaueCTBeHHBIM COCTaB
Pa3MUHbIX BEIIEeCTB: paclO3HABaTh OIBITHBIM TYTEM XJIOPH[-,
Opomuza, woauza, KapboHat, docdar, cummkar, cynbdar,
TUAPOKCHAMOHBI, KaTHOHbI aMMOHHUSI, MOHBI U3YUeHHBIX METaJlIOB,

NIPUCYTCTBYIOLME B BOAHBIX PACTBOpPax HEOPraHWYEeCKUX BelleCTB

[To Teme: «X¥MUS ¥ OKpyKarolllas cpeja»

3.1

pacKpbiBaTb  CMBICT ~OCHOBHBIX xuMMuecKux moHsatui: T1IK

BellleCTBa; KOPPO3Usi METAJIJIOB

3.2

IMpUMEHATbL OCHOBHBIE OIlepalyn MBIC/TUTeTLHOM AedTeJIbHOCTU —




aHa/IM3 W CHHTe3, CpaBHeHHe, 0000IleHHe, CHUCTeMaTHU3aLHIo,
BbISIB/IEHWEe TIPUUMHHO-CIE[ICTBEHHBIX CBS3ed — [I/I1  W3yYeHUs
CBOWCTB BeI[eCTB M XHUMUUYECKMX PpEaKIUH; eCTeCTBeHHOHAYyUHbIe
MeTO/bl TMO3HAHUS — HabOJo/IeHue, H3MepeHHe, MO/IeJTMPOBaHME,

5KCIIepUMeHT (peasibHbIM U MbIC/IEHHBIN)




ITPOBEPAEMBIE 3J/IEMEHTBI COAEPKAHUSA

8 KVIIACC

Kopg

IIpoBepsieMblii 371eMeHT CO/iepPXKaHus

HepBOHaanIbHLIe XUMHWUeCKHe IMOHATHUA

1.1

[Ipegmer xvmuu. Posib XMMUM B KM3HU 4ejiOBeKa. XHMMUSI B CHCTeMe Hayk.
Tena u BemectBa. Pu3nyeckre CBONCTBA BellleCTB. ArperatHoe COCTOSIHHE

BeIlleCTB

1.2

IToHsTHE O MeTO/iaX IMO3HdHHA B XUMUHU. YucTele BelleCTBa U CMeCH. Criocobb1

pa3aeneHus cMeceit

1.3

ATOMBI U MOJIEKY/JIbL. Xumuueckye 3jieMeHTbl. CHMBOJIBI  XMMMUECKUX

371eMeHTOB. [IpocThie U C10KHbIe BelljeCTBa. ATOMHO-MOJIEKY/ISIpPHOe yueHre

1.4

XumMmuueckas Cl)OpMYJIa. BaneHTHOCTh aTOMOB XMMMUECKUX 3/1EMEHTOB. 3aKOH
IMTOCTOSAHCTBA COCTaBa BelleCTB. OTHOCUTe/NbHAs dTOMHas Macca.
OTtHocuTe/NbHAA MOJIEKYJIADHAA MaCCa. MaccoBas 4011 XUMHUUECKOI'0 3/IEMEHTa

B COeJMHEHHUH

1.5

KosmmuectBo BeljectBa. Mosib. MossipHast Macca. B3auMOCBSI3b KOJIMUECTBa,
Macchbl YW YHMC/a CTPYKTYPHBIX eJWHUI] BellecTBa. PacuéTtkl mo ¢opmynam

XUMHNYeCKUX COE,[H/IHEHI/Iﬁ

1.6

dusnyeckre U XUMUUeCKHe siB/ieHUs. XUMUUecKasi peakilivs U ee TpU3HaKH.
3aKOH CcOXpaHeHHs1 MacChl BellleCTB. XUMHUeCcKre ypaBHeHuUs. Knaccudukaiys

XUMUAYECKUX PeakI[uil (COeIMHEeHUs], pa3/IoKeHUs, 3aMelrieHrs, 0OMeHa)

1.7

XVMMUUECKUM SKCITePUMEHT: 3HaKOMCTBO C XMMUYeCKOU TOCY/I0M, C TIpaBUIaMu
pabotel B snabopatopud W TipuéMamMHu oOpaileHdsi € 1abopaTOPHBIM
obopyJoBaHrEM, H3yuYeHHWe U OIUCaHue (U3NUEeCKUX CBOMCTB 00pa3iioB
HEOPraHWUeCKUX BeIIeCcTB, HabmogeHue (u3nueckux (TUlaBjeHHe BOCKa,
TasiHUe Jib/la, paCTUPaHUe caxapa B CTYIKe, KUTIeHWe U KOHZeHCalWs BOJbl) U
XUMUUeCKUX  (TOpeHMe  CBeud, [IpOKaJvMBaHWe MeJHOM  TIPOBOJIOKH,
B3aMMOJIEMCTBUE MeJla C KHCJIOTOW) sIBleHWM, HaOmojeHrWe U OIUcaHue
MPU3HAKOB TMPOTEKaHUs] XUMUUECKHWX peakiuil (pa3/iokeHuWe caxapa,
B3aMMOJIEMICTBME CEpHOM KHC/IOTBI C XJOPUAOM Oapus, pa3/oKeHHe
rugpokcua meau(1l) mpu HarpeBaHWY, B3aMO/IeHCTBYE JKeJle3a C paCTBOPOM

comu meau(1l), u3ydyeHue crioco6oB paszeneHust cMecei (C TTIOMOIIbI0 MarHmTa,




(unbTpoBaHWe, BbIMapUBaHUe, AUCTWIIALMS, XpomaTorpadus), TpOoBejieHUe
OUHMCTKH TTOBAapEHHOU CO/U, Hab/TF0/IeHHe U OTMCaHue pe3y/IbTaTOB MPOBe/IeHHS
OTbITA, W/UTIOCTPUPYIOIIEro 3aKOH COXpaHeHWsi MacChl, CO3/laHHWe Mojeseid

MOJieKyJ1 (I11apOCTeP>KHEBBIX )

Bakueiiiime npeacTaBUTe/IM HeOpraHWUeCKHX BelieCTB

2.1

Bo3gyx — cmech rasos. CocraB Bo3gyxa. Kuciopog — s/eMeHT M IIPOCTOe
BellecTBO. Haxo)kieHue Kuciopoza B Mpupofe, (r3nueckre U XMMUUeCKHe
cBoiicTBa (peakuuu ropenusi). Okcugpl. IlpumeHeHue kuciopoga. Crioco6bi
ToTyueHust KUCaopoja B JiabopaTopuu U TMpOMbIIIIeHHOCTH. KpyroBopot

KHCJ/IOpO/Ja B Ipupoje. O30H — AJUIOTPOITHAsA MO,[[I/I(i)I/IKaL[I/IH KHC/10poJa

2.2

TenoBoit 3pPeKT XMMHUUeCKOU peaki[ii, TepMOXUMUYECKUe YpaBHeHMUs], IK30-
Y 3H/I0TepMUYeCcKUe peakliuy. TOIIMBO: YyroJib M MeTaH. 3arpsa3HeHue BO3/yXa,

ycusieHre NapHUKOBOTO 3¢ ¢deKTa, pa3pylieHre 030HOBOTO CJI0s

2.3

Bopopoa — sneMeHT U TIpocToe BelrecTBO. HaxoykzieHre BOIopo/ia B MPUPO/E,
¢busrMyeckre M XMMHUECKHEe CBOKMCTBA, NMPUMEHEHHe, CIIOCOObI MOJTyUeHUsl.

Kucnote! u conmu

24

MonsipHblii 00b€M Ta30B. PacuéThl Mo XUMHUECKUM YPaBHEHUSIM

2.5

dusnueckre CBOWCTBAa BOAbl. Bojga Kak pactBopuTtesib. PacTBOpBL
HacelimieHHble 1 HeHacbIleHHbIe PacTBOPLI. PacTBOPUMOCTB BelecTB B BOJe.
MaccoBass [fons BelllecTBa B pacTBope. XWMHYeCKHe CBOWCTBA BO/BbI.
OcHoBaHusA. Posib pacTBOpOB B IPUPOJE U B JXKU3HU uejioBeka. Kpyrosopot
BOJbl B TpUpofie. 3arpsi3HeHWe IIPUPOJHBIX BoA. OxpaHa M OYMCTKa

MPpUPOAHBIX BOA

2.6

Knaccudukaiuss HeopraHuuyeckux coenuHeHuit. Okcugbl. Kaccudukaiys
OKCHUJIOB:  cosmeobpa3yroiue (OCHOBHbIe, KHUCIOTHbIE, amdoTepHbie) WU
HecosneobOpa3sywoiue. HomeHknatypa okcuziioB. ®usnueckde U XUMHUYECKHEe

CBOlCTBa OKCU/I0B. [TomyueHre OKCH/I0B

2.7

OcHoBanus. Knaccudukaiusi OCHOBaHWM: II€JIOUM W HepacTBOPUMbIe
ocHOBaHuUs1. HoMeHK/MaTypa ocHOBaHUM. PuU3nuecKre U XUMHUYeCKre CBOMCTBa

ocHoBaHuu. [TonyueHue ocHOBaHUM

2.8

Kucnotsl. Knaccudukanus kucior. Homenknatypa kucnor. @usuueckue u
XUMHYeCKUe CBOMCTBa KUCIOT. Psj aktuBHOocTU MeTasoB H.H. Bekeroga.

ITonyuenue KucaoT

29

Comu. Homenknatypa coned. dusnueckre M XMMUYeCKHe CBOMCTBA COJIEH.

Hoavyenue coaen

2.10

19 T AT YT

['eHeTHUeCKast CBS3b MeXAy Ki1dCCdMU HeOpraHU4YeCKUux COE,Z[I/IHEHI/Iﬁ
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XVMMUUECKUM  SKCIIEPUMEHT: KauyeCTBEHHOEe  OmpefiejieHue  COZeprKaHus
KWCIOpoZila B BO3[yXe, ToJjiyueHWe, coOWpaHUe, pacrio3HaBaHWe W H3yueHUe
CBOMCTB KHUC/IOPOZA, HAOJIOZieHe B3aUMO/IEHCTBUSI BEIeCTB C KUCJIOPOJIOM U
yCI0BUSI BOSHUKHOBEHUSI U TIpeKpalleHusi TopeHust (1o)kapa), 03HaKOMJ/IeHUe C
obOpa3llaMyd OKCHUJIOB U ONKMCaHWe WX CBOWCTB, IIOJlyueHWe, coOupaHue,
pacro3HaBaHWe W M3y4yeHHe CBOMCTB BOJOpoJa (TOpeHue), B3auUMO/|eHCTBUE
BoZiopozia ¢ okcugom Meau(Il) (Bo3mMo)KHO MCMO/Ib30BaHUe BUeOMaTepUasioB),
HaOsozieHe 00pa3IioB  BeleCTB KOJMMUECTBOM 1  MO/b, HCC/Ie[OBaHUe
ocobeHHOCTeM pacTBOpeHUs] BelleCTB C pa3/IMyHOM  pacTBOPUMOCTHIO,
TIPUTOTOBJIEHHEe PACTBOPOB C OIpeZie/IeHHONM MaCCOBOM [l0/iel pacTBOPEHHOTO
Bell[eCTBa, B3aUMOJEWCTBUE BOJbl C MeTa/ulaMM (HaTpueM U KaJbLiueMm)
(BO3MOXXHO MCMOb30BaHUE BH/l€OMATepHaoB), OMpeZie/ieHue pacTBOPOB
KAC/IOT W Iesioueid C TIOMOINbI0 HMHIWKATOPOB, WCCIefoBaHHe 00pasrioB
HeopraHWueCcKuX BeIlecTB pa3/MUHbIX K/IacCOB, HabOJOZileHHe W3MeHeHHs
OKpPAaCKM WHJWKAaTOpPOB B pacTBOpax KHUCJIOT W Ilesiouel, H3yueHUe
B3auMogeicTBusi okcuga meau(ll) ¢ pacTBopomM cepHOM KUC/IOTBI, KUCJIOT C
MeTaslJlaMH, peakLivii HeTpanu3aluu, noayyeHre HepacTBOPUMbIX OCHOBAHUM,
BbITECHEHHe OJHOr0 MeTajjla [JpyrMM U3 pacTBopa COJiM, pelleHue
9KCIIePUMEHTATbHBIX 3a/lau M0 TeMe «BakKHeMllie KIacChl HeopraHW4eCKHX

coeIMHeHUI»

[Teproanueckuii 3aKoH U [leproanueckas cucTeMa XUMHUYeCKUX
snemeHTOB [I.M1. Menpgeneesa. CTpoeHve aTOMOB. XUMHUYeCKasi CBSI3b.
OxkucrebHO-

BOCCTAHOBHUTEJ/IbHbIE DeaKIINK1

3.1

[TepBble MOMBITKM KIaCCU(UKALMM XUMHUECKMX 3jeMeHTOB. [loHsaTue o
rpynnax CXOJHbIX 3/IeMeHTOB (IlleJIOYHble U I1eJI0UHO3eMe/IbHble MeTasllbl,
rajoreHbl, UHepTHble Ta3bl). DJieMeHThI, KOTOpble 00pa3yroT am¢oTepHbIe

OKCH/Ibl U TUAPOKCU/IBI

3.2

[Tepuoanueckuii 3akoH. [leproanyeckasi cicTeMa XUMUUeCKUX 3eMeHTOB [1.1.
MengeneeBa. KopotkonepuogHas 51 JUIMHHOTIepUOJHas hopMbI
[Tepyoanueckoid cucTeMbl XUMUUeckux snemeHToB [I.W. MeHzeneesa.
[Tepyoabl u rpynmbl. PU3MUECKUM CMBIC/T TMOPSAJKOBOIO HOMepa, HOMEpPOB

nepuoia v Tpynibl 371leMeHTa

3.3

Crpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTorbl. OneKTpoHbl. CTpoeHMe

3JIEKTPOHHBIX 000/10ueK  aTOMOB TMepBbIX 20 XUMHUeCKHX 37eMeHTOB

[Tepuoanueckou cucremsl .M. MeHnzeneeBa. XapakTepucTUKa XMMHUYECKOTO

371eMeHTa Mo ero nojokeHuro B [Tepuoauueckon cucreme [1.1. MengeneeBa




3.4

3aKOHOM€pHOCTI/I HN3MEHEHHWA pPaauyCd d4aTOMOB XHWMHWUYECKHUX 3JIEMEHTOB,
METa/I/TNUeCKUX M HEeMeTa//IMUeCKMX CBOMCTB IO rpymnmnamM #uW TIIepruojiam.
3HaueHue HepI/IO,E[I/I‘-IECKOFO 3dKOHaA H HepI/IO,E[I/I‘JECKOI‘/JI CUCTeMBbI XMMHWUECKUX

5/1eMEHTOB [i/11 Pa3BUTUsl HayKW U NpakTUkKd. [J.VI. MeHfeneeB — y4yeHbId U

rpak/laHUH

3.5

Xumnyeckasi cBsi3b. KoBaseHTHasti (TofisipHasi W HeMoJisipHasi)  CBSI3b.

BHEKTPOOTPI/IL[aTEIIbHOCTL XUMMUECKUX 371eMeHTOB. VIoHHas CBSI3b

3.6

Ctenienb okucaeHUs1. OKUCIUTe/IbHOBOCCTaHOBUTE/IbHBIE peaKLuu. HPOLIECCBI

OKHCJ/IeHUS U BoccTaHoBAeHus1. OKHUCIUTENN U BOCCTaHOBUTE U

3.7

XUMHWUECKUM JKCIIEPUMEHT: W3ydyeHHe O00pasljoB Bel[eCTB MeTa//IoB U
HEMETa/l/IOB, B3aMMOJEWCTBHe THAPOKCH/A LMHKA C PAacTBOPaMU KHUC/IOT U
11e/ioueld, MpOBe/ieHre OIMBbITOB, WIIIOCTPUPYIOLUX MPUMephbl OKUCIUTETbHO-

BOCCTAdHOBHTEJ/IbHBIX peaKL[I/Iﬁ (FOPEHI/Ie, peaKLKMM pa3/i0KeHus, COQ,E[I/IHGHI/IH)

Kop,

IIpoBepsieMblii 371eMeHT COjiep>KaHus

BetuectBo u xumnueckasi peakuus. [losTopenue

1.1

[Teproguuecknii 3akoH. Ileproanueckas cuctema XUMAYECKUX 31eMeHTOB [].1.
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEDHOCTM B W3MEHEHWU CBOUCTB
XUMUYECKUX 3/IeMEHTOB TepBbIX TPEX IMepUO/IOB, Kaius, KaJbLusl M MX
COeJMHEHUM B COOTBETCTBUM C IOJIO)KeHHWEeM 3yieMeHTOB B Ilepuoguueckon

CHUCTeEME U CTPOEHHEM HMX aTOMOB

1.2

CrpoeHue BelecTBa: BH/Jbl XUMHUUECKOM CBA3M. TUMbl KpUCTa//IMYeCcKuX
PelLLeTOK, 3aBUCUMOCThL CBOMCTB Bell|eCTBa OT TUMa KPUCTA/L/TMUeCKON pelieTKU
Y BUJia XUMUUecKoi cBsisu. Knaccrdukaiys 1 HOMeHK/IaTypa HeopraHu4eCcKux
BelllecTB (MeXAyHapoZHas U TpUBMUa/bHasl). XUMHUUYECKHe CBOWCTBA BeIEeCTB,
OTHOCAIIMXCS K Ppas/MUHbIM KjaccaM HeOpraHWuYeCKWx COeJUHEeHWH,

reHeTruyeckas CBA3b HEOPraHM4YeCKUX BelleCTB

1.3

Knaccudukanys XuMUUeCcKUx peakijyii o pa3/IMuHbIM MpU3HaKaM (10 YKCIy U
COCTaBY YYaCTBYIOIIMX B peakKl[UH BeIeCTB, M0 TeTIoBoMY 3G deKTy, 1o

W3MEHEHHIO CTereHel OKMC/IeHHS XUMHUeCKHX 3/1eMeHTOB, II0 O6paTI/IMOCTI/I,

MO0 y4YaCTHUIO  Karaqm3aropa). OK30- U SHAOTePMUYECKHe  PeaklvH,

TEPMOXUMHNYECKHE YDABHEHHNS. IlonsTue o CKOpOCTH XUMHUECKON peakuu
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[TorsTrie 06 0OpaTHMBIX M HeOOpPAaTUMBIX XMMHUECKUX peakiusix. [ToHsTHe O
TOMOT'eHHBIX U FeTepOreHHbIX peakiusix. [IOHsATHe 0 XUMHUUECKOM PaBHOBECHH.
daKTophl, BAMSIOIIME Ha CKOPOCTh XHMHUECKOW peaklMd M TI0JI0XKeHHe

XUMHNUYEeCKOIr'o paBHOBeCHA




1.5

OKUC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE  peakLiuH, 3/IEKTPOHHBIN  GanaHc
OKMCJ/INTeIbHO-BOCCTAHOBUTE/IbLHOM  peakuuu.  CocraBjieHuMe  ypaBHEHWU
OKHC/IUTe/IbHO-BOCCTAHOBUTE/IBHBIX peaklid C HCI0/Ib30BaHWeM MeTo/a

3JIEKTPOHHOT0 OanaHca

1.6

Teopusi 371€KTPOTUTUYECKON AUCCOLMALMU. ODJIEKTPOIUTHI U HE3NeKTPOJIUTHI.
Katronbl, aHMOHBI. MexaHU3M AUCCOLMal[MKM BelllecTB C pa3/MUYHbIMU BUZAMU
xummuueckoi cBsizu. CremneHb guccouyanyi. CuibHbIe U C/1abble 3/IeKTPOJUTHIL.
Peakiiu MOHHOTO OOMeHa. Y C/OBUSI TIPOTEKaHUsI peaklii MOHHOTO oOMeHa,
TOJIHbIe U COKpAll[eHHble HOHHbIEe ypaBHeHUs peakuuid. CBONCTBa KHUCIIOT,
OCHOBaHUW U co/lied B CBeTe TIPe/ICTaB/IeHUH 00 37eKTPOTUTUYECKOM

Juccouyanuu. KauectBeHHble peakiivy Ha UOHBL. [ToHSITHe 0 THAPOIIM3e Coseit

1.7

XUMUYEeCKUM HKCIIePUMEHT: O3HaKOMJIEHHWe C MOJesIMU KPHUCTa/ITMUeCKUX
PEIIeTOK HeopraHMYeCcKHWX BeIeCTB — MeTa/uUIoB U HemeTa/uioB (rpaduta u
azMasa), C/IOKHBIX BelecTB (XJIOpyja HaTpusi); UCC/Ie[JOBaHHEe 3aBUCUMOCTH
CKOPOCTH XHWMMUUECKOW peaki[id OT BO3AEeMCTBUSI pa3/MuHbIX (HaKTOPOB;
WCC/lefloBaHUe  3/IeKTPOTIPOBO/HOCTH  PAacTBOPOB  BellleCTB,  Mpoliecca
JUCCOLMALIMM  KWCJIOT, 1esioueli W cosjeid  (BO3MOXKHO —HCIIO/b30BaHKe
BHJIEOMAaTePHUAJIOB); TIPOBE/IEHHWE OIbBITOB, W/TFOCTPUPYIOIIUX MPU3HAKU
TpOTeKaHUsI peakluii MOHHOTO 0OMeHa (0Opa3oBaHUe 0Ca/iKa, BblJe/ieHre ra3a,
oOpa3oBaHMe BO/IbI); OIBITOB, WITHOCTPUPYIOLIUX TPUMEPbI OKUCIUTeTbHO-
BOCCTAaHOBUTE/IbHBIX peakliuii (ropeHue, peaki[iu Pa3/oXKeHUsl, COeJUHEHNs);
pacro3HaBaHre HeOpraHWYeCKUX BeleCTB C TIOMOIL[bI0 KaueCTBeHHbBIX PeaKLii

Had WMOHEBI; pelieHre SKCIIepUMEHTA/IBHBIX 3dad4

HemeTtannel u ux CoeaHEeHUA

2.1

OOmiasi XapakTepucThKa TanoreHoB. (OcO00eHHOCTH CTpPOeHUsI aTOMOB,
XapaKTepHbIe CcTereHu okucieHus. CTpoeHue U (pr3nueckre CBOMCTBA MPOCTHIX
BEI[eCTB — TaJioreHOB. XUMHYeCKHWe CBOMCTBAa Ha TpuMepe XJjopa
(B3auMo/IelicTBUe C MeTa/l/laMM, HeMeTa/l/laMH, I1ie/iodamMu). XJI0pOBOZOPO/.

ConsHas KMC/I0Ta, XMMUYeCKHe CBOMCTBA, ITOy4YeHNe, IpuMeHeHue. [lencTBre

XJIOpa ¥ XJIOPOBOJOPO/ia HA OPraHW3M uesioBeKa. BakHeHIlve XJIOpUAbI U UX

Haxo’K/[eHHe B MPUPOJe




2.2

OOmjasi xapakTepuctika 371eMeHTOB VIA-rpyrmibl. OcobeHHOCTH CTpOeHHs
aTOMOB, XapaKTepHble cTerieHU okucaeHus. CTpoeHue U (u3nuecKre CBOMCTBa
MPOCTBIX BELIeCTB — KUCJIOPOAA U Cepbl. AJIIOTPOIHbIE MOAU(PUKALN
KUCJIOpPOJa U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOAOpOA, CTPOEHUeE,
¢du3nueckue U xumuyeckde cBoicTBa. OKCHBI Cepbl KaK TMpeJCTaBUTeN
KUCJIOTHBIX OKCUZAOB. CepHasi KUC/IOTa, (U3MUeckrue U XMMUUECKWe CBOMCTBa
(oOmMe Kak TMpeACTaBUTENsS Kjiacca KUCIOT U crieruduueckue). XUMUUeCKHe
peaklyy, JeXkalllie B OCHOBe TPOMBIIIJIEHHOTO criocoba TosiyueHusl CepHOU
KUCIOThL. [IprimeHenne. Conu CepHOM KUC/IOThI, KayeCTBEHHasi peakusl Ha
cyibdaT-uoH. HaxoxJeHve cepbl U eé COeIMHEHUM B mpupofe. XUMHUUeCKOoe
3arpsisHeHre OKpY’Karollleil cpe/ibl COeIMHeHUsIMUA cepbl (KUC/IOTHBIE [JOXKIH,

3arpsi3HeHHe BO3ZlyXa M BOJJOEMOB), CTIOCOOBI €ro MpeJoTBpallieH s

2.3

OOmiasi xapakTepucThka 37eMeHTOB VA-rpymnmbl. Oco0eHHOCTH CTpOeHust
aTOMOB, XapaKTepHbIe CTeleHr OKUC/IeHUs. A30T, paclipocTpaHeHue B IIpPUpO/ie,
¢du3nueckre U XMMUYeCKHe CBOMCTBAa. KpyroBopor a3ora B npupozie. AMMUAK,
ero ¢usuueckde U XUMHUYeCKWe CBOMCTBa, ToJyuyeHHWe W TpuMeHeHue. Cosu
aMMOHHUs, uX ¢u3NUecKMe U XUMHUeCKWe CBOWCTBA, MpUMeHEeHue.
KauecTBeHHasi peakijysi HA MOHbI aMMOHUsI. A30THasi KUC/IOTa, ee To/yuyeHue,
busnuecke W XUMHYeCKHe CBOMCTBa (0OI[uMe Kak TIpe/CTaBUTeNs Kjacca
KUCJIOT U crieljududeckue). Vcrmosb30BaHWe HUTPATOB U COjeid aMMOHUSI B
KauecTBe MUHEePaIbHbIX y/00peHHi. XuMHUUecKoe 3arpsi3HeHHe OKpY’Karolleid
cpeJibl COeIMHEHUSIMU a30Ta (KUC/IOTHBIE JOXK/U, 3arpsis3HeHre BO3/yXa, TTOUBbI

Y BOJIOEMOB)

24

®ocdop, amnorporHbie MoauduKalu docdopa, pusrueckre U XUMHUUeCKHe
cBoiictBa. Okcuy dochopa(V) u dochopHas Kuciaota, @usmdeckue u
XUMUYEeCKre CBOWCTBa, TonydeHue. Vcronb3oBaHue ¢ocdaTtoB B KauecTBe

MHHepabHBIX y00peHuit

2.5

OOmmasi xapakrepucTuka 31eMeHTOB IVA-rpymmel. OcoOeHHOCTH CTPOeHUst
aTOMOB, XapaKTepHble CTelleHW OKWCJeHUs. YTJIepofi, a/lJIOTPOIHbIe
Moau(dUKalMKM, pacrpocTpaHeHWe B TpUpoje, (u3nueckre U XUMUYeCKUe
cBoricTBa. Azcopbuus. Kpyroeopot yriepoga B mpupoze. OKCH/bI YIIepoja,
ux ¢u3nueckue M XUMHUYeCKUe CBOWMCTBA, [/leliCTBUe Ha KHUBble OpPraHU3MBbl,

rnojsiyueHve v rpuMeHeHuHe. DKoJIorTuuecKue HpOGJ’IEMbI, CBsA3aHHBIE C OKCHUAOM




yriepoga (IV); rumore3a r/100a/7bHOTO TIOTEIUIEHHSI KIMMaTa; TMapHUKOBBIN
sbdekt. YronbHas KUC/IOTa U €€ Coau, UX ¢uU3nUeckue U XUMUYecKue
CBOMCTBa, TOJyyeHHWe U TipuMeHeHue. KauecTBeHHasi peaklysi Ha KapOoHaT-
WoHbI. Vcrosnb3oBaHue KapOOHATOB B OBITY, MeAWIIMHE, TTPOMBIIIEHHOCTH U

CeJIbCKOM XO035ICTBe

2.6

[TepBoHaua/ibHbIE TOHSATHS 00 OpPraHUUYECKHX BeIeCTBAaX KaK O COeAMHEHHSX
yrjaepoza (MeTaH, 3TaH, JSTW/IeH, alleTWIeH, 3TaHOJ, TJMLepWH, YKCyCHas
KucnoTa). VIXx coctaB M XUMHUeCKOoe cTpoeHue. IToHsiTHE O OMOIOTHYECKU
BaXHBIX BeI[eCTBaX: >XUpaX, OesKaxX, yrjaeBoJax — W WX POJU B JKU3HU
yesioBeka. MarepuanbHOe €eQUHCTBO OPraHUUeCKMX UM HeOpraHuuecKux

CcoeIMHeHU

2.7

Kpemnuii, ero ¢usnueckue W XUMHYECKHe CBOMNCTBa, TIOJiyueHHe U
npuMeHeHre. CoefvHeHUs KpeMHHUsS B mipupozie. O6imiue mipejcTaBieHUs 00
okcuzie kpeMHus (IV) u kpemHueBoi kucaote. CUTMKAThI, UX UCTIOIb30BaHuE B
ObITY, MeJUIMHE, TIPOMBIIIJIEHHOCTU. Ba)kKHelIIie CTPOUTEbHbIE MaTepUaJlbl:
KepaMHKa, CTeK/o, IieMeHT, 0eToH, >eye300eToH. IIpobnembl 6Ge3omacHOro

HCII0/Ib30BdHHA CTPOUTE/IBHBIX MaTepHa/IOB B HOBCE,E[HEBHOf/i JKM3HU

2.8

XUMHUECKUM SKCTIePUMEHT: HM3ydeHue 00pa3lj0oB HeopraHWMUeCKuX BeIeCTB,
CBOWCTB COJISHOM KUC/IOThI; TIPOBe/leHNe KaueCTBEHHBIX peaklUii Ha XJIOpHW/-
WOHBI W HaO/oJileHre TIPU3HAKOB WX TIPOTEKAHUs; OIbIThI, OTpPaXKarolue
¢u3mueckre U XMMHUYeCKHe CBOWCTBA rajlorTeHOB M UX COeJJUHeHHH (BO3MOKHO
WCTIOb30BaHUe BH/leOMaTepyasioB); O3HaKOMJIeHWe € oOpa3liaMu XJIOpU/IOB
(ra/loreHUIOB); O3HAKOMJIEHWe C o0pasljaMM Cepbl U €€ COeIMHeHUSIMU
(BO3MOXKHO ~ MCII0/Ib30BaHWe BUJeoMaTepuasioB); Hab/oJeHWe Tipolecca
o0yr/iMBaHUs caxapa Mo/ JelCTBHeM KOHLIEHTPUPOBAHHOW CepHOW KUC/IOTHI;
u3yuyeHHe XMUMHUUYECKUX CBOWCTB pa30aB/ieHHOW CepHOM KHCJIOTHI, TTPOBe/eHre
KaueCTBEHHOW peakI[iM Ha CcyabpaT-uoH ¢ HabmofieHWe TIpU3HaKa ee
NIPOTeKaHHsl; 03HaKOMJIeHHe C (M3MUeCKMMU CBOWCTBaMM a3o0Ta, (ocdopa U ux
coefHeHUM (BO3MOKHO UCIIO/b30BaHWE BHleoMaTepyasnoB), obpa3lamu
a30THBIX U (ochHOpHBIX yA0OpeHuld; omydyeHre, coOupaHue, pacro3HaBaHue U
M3yueHHe CBOMCTB aMMMaKa; TpOBeJleHHe KaueCTBEHHbIX peakLWi Ha HOH
amMmmMoHuss U ¢docaT-WOH U H3yyeHHe TIPU3HAKOB MX TIPOTEKaHus,
B3aUMO/IeIICTBYe KOHLIEeHTPUPOBAHHOW a30THON KUC/IOThI C MeZIbl0 (BO3MOXKHO
WICTI0/Ib30BaHMe BH/IeOMATepUa/ioB); HW3ydyeHHe MoJe/lell KpUCTa/TMueCKUX
pellieToK anMasza, rpaduTa, Qy/iepeHa; O3HaKOMJeHWe C TpPOLIeCCOM

afcopOIMy pacTBOPEHHBIX BeIeCTB aKTUBHPOBAHHBIM YIJIEM W yCTPOWCTBOM




MPOTUBOTa3a; ToaydyeHHe, coOMpaHUe, paclio3HaBaHWe U U3y4yeHHe CBOWCTB
YITIEKAC/IOTO Ta3a; TpoBeZieHHWe KaueCTBEHHBIX peakluuii Ha KapOoHar- u
CWIMKAT-UOHbI U W3yueHWe TIPU3HAKOB MX TIPOTEeKaHHs; O3HAaKOMJIeHue C
TIPO/IYKI[MeM CUIMKATHOW MPOMBIIUIEHHOCTH; pellleHre 3KCTIepUMeHTaTbHbIX

3a/1a4 10 TeMe «BakHelllllie HeMeTasl/Ibl U UX COeJUHEHUSsI»

MeTanisl ¥ UX CoeJHEeHHA

3.1

OO0111ast XapaKTePUCTHUKA XUMUYECKUX JIEMEHTOB — MeTaJlJIOB Ha OCHOBAaHUM MX
nosiokeHusi B [lepuoanueckold cHUCTeMe XUMHYECKHUX 3jeMeHTOB [I.U.
MeHngesieeBa  cTpoeHUs1 aTOMOB. CTpoeHUe MeTasiyIoB. MeTasiinueckasi CBsi3b U
MeTa/l/iuueckasi KpUCTa/UTMUecKasi pellieTKa. JJIeKTPOXUMHUeCKUM  psif

HarpsbKeHUl MeTalJIoB

3.2

dusnueckue U XMMUUYECKHe CBOKMCTBA MeTa/ioB. OOIIMe crocoObl MoTyueHHs
MeTasuioB. [ToHsATHE 0 KOPPO3UM MeTaslyIoB, OCHOBHBIE CTIOCOOBI 3allIUThl UX OT
Koppo3uu. CruiaBsl (CTajib, YYTYH, JOPATFOMUHUN, OPOH3a) U UX TIPUMEHeHUe B

6bITy " TIPOMBINIVIEHHOCTH

3.3

[MlenouHble MeTasIbl: MonOXKeHUe B Ileproanuyeckor cucTeMe XUMHUECKHUX
snemeHTOB [I.V1. MeH/eneeBa; CTpoeHHe UX aTOMOB; HaxXxOK[eHWe B IpUpOJe.
dusnueckre U XUMUUeCKHe CBOMCTBA (Ha ripuMepe HaTpus U Kaiusi). OKCUJbI U
TUAPOKCHIbI HAaTpus U Kanus. l[IpriMeHeHHWe I11leJIOUHBIX MeETa/vioOB U HUX

coeIMHeHU

3.4

[IlenoyHo3eMeibHBlE  MeTa//Ibl MarHuii WM KajdbLMid:  IOJIOKeHWe B
[Teproguueckoy cucteme XuMHU4yeckux 31emeHToB [I.V1. MengeneeBa; ctpoeHne
VX aTOMOB; HaxoX[eHWe B rpupofe. Pusmyeckue U XUMHUUECKHe CBOMCTBA
MarHusi U KanbLiysl. BakHeiline coefuHeHUsl KanbLusi (OKCHJ, TMAPOKCHZ,

comu). JKeCTKOCTh BOZIBI M CITOCOOBI €€ yCTpaHeHUsT

3.5

AnromuHui: nonoxxeHue B [leprofnyeckol cucTeMe XMMHUYeCKUX 3/71eMEHTOB
O.1. MenpeneeBa; CTpoeHHe aTOMa; HaXOXKJAeHHWe B Npupoge. Pusnueckue U
XUMHUUECKMe CBOMCTBA aJOMUHMS. AMQOTepHble CBOWCTBa OKCHJAa U

TUJIPOKCHA
ATFOMUHMST

3.6

Keneso: nonoxenve B [lepnoguyeckor cucTteMe XUMHAYeCKUX 371eMeHTOB [1.11.
MeHjeneeBa; CTpoeHVe aTOMa; HaxOXK[eHue B Ipupofe. dPusnueckue u
XUMUUeCKUe CBOMCTBa »kemne3a. OKcubl, ruApokcuabl u conu xenesa (II) u

»kenesa (IIT), ux cocraB, CBOMCTBA U TMOJyUyeHHe

3.7

XYMHUeCKUH SKCIIEepUMEHT:. O3HaKOMJ/IeHHEe C 06pa3uaMI/1 MeTaJ/IJIOB U CI1/IaBOB,




(BO3MOXKHO HCII0Tb30BaHKe BU/leOMaTepUasoB), 0CcoOeHHOCTeH
B3aUMOJEUCTBUSI OKCHUJA KalblUsi W HATpus C BOAOW (BO3MO’KHO
WICTI0/Ib30BaHMe BHJleOMaTepuasoB); UCC/Ael0BaHUEe CBOMCTB >KECTKOM BOJbI;
rpoljecca TOpPeHHs1 JKeje3a B KUC/IOpoZAe (BO3MOXKHO —MCHO/Ib30BaHUE
BU/IEOMaTepPUasIOB); TIPU3HAKOB MPOTEKAHUsI KaueCTBEHHBIX Peaki[iii Ha MOHBI
(MarHus, Kanblusi, aniOMuHUA, LUHKa, >Xene3a(Il) u >kenesa(Ill), memu(Il);
HabJTFo/IeHre W OTMCaHue TIPOLIeCCOB OKPAITMBaHUS T/ITAMEHHW MOHAMM HAaTpUs,
Kausi U Kaibuusi  (BO3MOXKHO  HWCIIO/Ib30BaHHWE  BHJEOMaTepuasoB);
vccieoBaHre aM(OTepHBIX CBOWCTB TU/POKCH[A aJIOMUHUS U THAPOKCHAA
I[UHKA; pellleHHe 3KCTIepUMeHTa/IbHBIX 33/]au 10 TeMe «BakHellie MeTaslbl U

WX COeTUHEHUS»

4 XuMUS U OKpYKarolljasi cpeia
HoBble mMaTepuasbl U TeXHOOTHMU. BelllecTBa U MaTepuasibl B TOBCeAHEBHOM
i1 JKU3HU 4yesioBeKa. XUMHUS U 370poBbe. be3ornacHoe MCIoab30BaHKe BelleCTB U

XUMHUYECKHX peaKL[I/Iﬁ B 6BITy. HepBaH MOMOIIb TP XUMHWYECKUX OXKOr'dX U

OTpaBJ/IEHUAX




IIPOBEPSIEMBIE HA OI'3 I10 XIMUU TPEEOBAHUS K
PE3YJ/IbTATAM OCBOEHMSI OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OFPA30BAHNS

Kop,
MPOBEPSIeMOro
Tpe0oBaHUA

ITpoBepsieMble TPe0OBaHNA K MPeMETHBIM pe3y/ibTaTaM
0a30B0ro ypoBHsI 0CBOEHHs OCHOBHOM 00pa30oBaTe/ILHOM
MPOrpaMMbI 0CHOBHOT0 00111ero o6pa3oBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O TI03HABAeMOCTU SIBJIEHWH TIPUPO/bI, TOHMMaHHe OO0BEKTUBHOMN
3HAYMMOCTHA OCHOB XMMMUECKOW HayKU Kak 00/1acTh COBPEMeHHOI0
eCTeCTBO3HAHUs, KOMIIOHeHTa O0Oueil KylbTypbl M TIPaKTUUYeCKOM
JieATeIbHOCTY Ue/ioBeKa B YCJOBHSX COBPEMEHHOro O00IiecTBa;

MMOHMMaHHe MeCTa XMMHHU Cpear NPYTrUX €CTeCTBEHHBLIX HAYK

1.2

O HAYYHBIX MeETO[aX IMO3HAHHsA, B TOM UMCJ/Ie 3KCIIepHMMEHTA/IbHBIX W
TeopeThuueCKMX MeTodaxX HUCC/Ie0BaHUA BeleCTB W HM3yUeHUdA
XUMHUYEeCKHX peaKqu/'I; YMeHHe  HUCII0/Ib30BaTb  MOJeIn  OJId

00BbsICHEeHUS CTPOEHUSA aTOMOB U MOJIEKYJI

1.3

0 cdepax nmpodeccroHanbHOM esTeTbHOCTH, CBSI3aHHbIX C XUMUeH U
COBPEMEHHBIMU TEXHOJIOTHSIMM, OCHOBaHHbIMHA Ha JOCTHKEHMSIX
XVUMUYeCKOW HayKd, YTO TO3BOJIUT OOYYarOLIMMCSl pPacCMaTpyBaTh
XUMUIO Kak cepy cBoeil Oyayieli mpodeccrioHaabHOM 1esTelbHOCTH
U CZleflaTh OCO3HAHHBIMA BHIOOpP XMMHHM Kak MPO(QUIBHOTO IpeaMeTa

TIpY TIepexo/ie Ha YPOBeHb CpefiHero o011jero oo6pa3oBaHus

Bna,quI/Ie CUCTEMOM XWMHUUECKUX 3HaHWi H yYMeHuHe TIpUMEHSTb

CUCTEMY XUMHNUYECKUX 3HaHHﬁ, KOTOpas BK/IFOUAET:

2.1

Ba)KHEMIIINe XUMHUeCKHe TIOHSTHS: XMMHUECKUH 3/IeMeHT, aToM,
MoJIeKyJia, BeLeCTBO, TIPOCTOe U CJIO)KHOE BelecTBO, OAHOPOJHAs U
HEeO/IHOpPO/IHasi CMeCh, OTHOCHTe/IbHble aTOMHas U MOJIeKY/IsipHast
Macchbl, KOIWYEeCTBO BeleCTBa, MOJb, MOJISIDHasi Macca, MOJSIPHbIN
00bEM, OKCHJ, KUCJIOTa, OCHOBaHHUE, COJb (CpejHsist), XUMHUUecKas
peakiisi, peakUWu COeAVHEeHHWs, DeakLd pa3/IoKeHWs], peakKL[UuH
3aMellleHusi, peakiui oOMeHa, TeryioBOi 3QQeKT peakluH, 9K30- U
SHZIOTEpPMUYECKHe DPeakL[iM, PacTBOP, MaccoBasi /I0Jii XMUMHUUeCKOro
jj7leMeHTa B COeJAWHEHWM, MaccoBasi [l0Jii M TPOL|eHTHast
KOHL|eHTpaLst

BeleCTBa B pdCTBOPE, AAP0O aTOMd, BHEKTpOHHBIﬁ (&) (o)1 dTOMd, dTOMHAsd




opbuTtasmb, paZUyC aroMa, BaJIeHTHOCTb, CTeTeHb OKHCJIeHUS,
XUMUYeCKasi CBsi3b, 3/IEKTPOOTPULIATE/IbHOCTb, MO/SIPHAsA U HEMOJIsIpHAast
KOBaJIeHTHasi  CBSi3b, MOHHAas  CBsi3b, MeTa/ulMueckasi  CBSi3b,
KpUCTa//IMuecKasi pelleTka (aTOMHas, HWOHHas, MeTajinyeckas,
MOJIeKyJisipHasi), UOH, KaTUOH, aHWOH, 3JIeKTPOJIUT U HEe3JIeKTPOJIUT,
3/IEKTPOJIMTHUECKas] AWCCOLMALINS, pPeakI[dd HOHHOTO oOMeHa,
OKHC/IUTE/NbHO-BOCCTAHOBUTE/IbHBIE  Deakldd,  OKUC/IWUTeIb U
BOCCTAHOBUTEe/Ib, OKHC/I€HWe W BOCCTAHOBJIEHHE, 3/eKTPOJIu3,
XUMUYECKOe paBHOBecHe, oOpaTuMble W HeoOpaTHMbie peakIvy,
CKOPOCTb XHMMUUECKOW peakiuu, Karanusarop, [IIK, koppo3us

MeTaJ/I/IOB, CIUIaBbI

2.2

OCHOBOIIOJIararoiiyie 3aKOHbl XMMMU: 3aKOH COXPaHeHWs] MaccChl,
nepyuosuyecknd 3akoH [I.VI. MeHgeneeBa, 3aKOH ITOCTOSIHCTBA

COCTaBd, 3dKOH ABOF&APO

2.3

Teopun XUMUH: dTOMHO-MOJIEKYJIApHAA Teopus, Teopud

3/IeKTPOJIUTUUECKOMN AUCCOLIMAlUU

BHBAEHHE OCHOBaMM XMMUUYECKOM r'PaMOTHOCTH, BKJ'II'O‘laI'OH_IEI\/‘IZ

3.1

yMeHHe MPaBU/IbHO MCII0/Ib30BaTh U3yUeHHbIe BellleCTBa M MaTepHuabl
(B TOM umcie MuHepajbHble YyIOOpeHWs, MeTa/Ulbl U CIUIaBHlI,
NPOJYKThl TepepaboTKW NPUPOJHBIX MCTOYHMKOB YIJIEBOZOPO/OB
(yrsisi, mpUpoOAHOTO Ta3a, HeTH) B OBITY, CETbCKOM XO3sWCTBe, Ha
MPOM3BO/ICTBE U TIOHMMaHWe 3HaueHHUsl >KUPOB, OesKoB, YI/eBO/IOB
[/ OpraHr3Ma 4esioBeKa; yMeHHe TIPOrHO3UPOBAaTh B/IMSTHYE BeIleCTB

Y XUMHYeCKHX MPOLeCCOB Ha OPraHU3M YesiOBeKa M OKPY>KaroL[yH0

IIpUPOAHYIO Cpeny

3.2

YME€HHE HUHTErpupoBaTb XHUMHUUECKHE 3HdAHHA CO 3HAHUAMHU [APYTUX

yueOHbIX TIPeIMETOB

Ha/JIx4yye OIIbITAd pa6OTbI C Pa3JIMYHBIMHW NCTOYHUKdAMH I/IH(l)OpMaLU/II/I

ypaBHEHUM  XUMHWUECKMX  peakluii;  OCHOBaMH  XHWMHYeCKOU

HoMmeHKaTypsl (IUPAC u TpUBHaNIbHOI)

YMeHue OOBSICHATH CBSI3b TOJIOKEHUS 3/ieMeHTa B Ileproanueckoi
cucTeMe C YWCTIOBBIMHA  XapaKTePUCTUKAaMU CTPOEHHMsS] aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB W 3apsifi sjpa, o0Iee UUCIIO
3JIeKTPOHOB), pacripefie/ieHieM 3JIeKTPOHOB T0 3SHepreThyecKUM

YPOBHSIM aTOMOB TI€PBbIX TPEX MEePUO/0B, Kalusl U KalbLys




[IpencraBnenne 0  MEepUOJAWUYECKOW  3aBUCMMOCTHM  CBOMCTB

XUMHUYECKHX 3J/IEMEHTOB (pa,/:myc dTOMa, BHEKTPOOTPI/IL[&TEIILHOCTB),

6 MPOCTBIX W CJAOXKHBIX BeIeCTB OT TOJIO)KeHUs] 3JIeMEeHTOB B
[Tepyuoauueckoid cucteme (B MalbiXx Mepuofax M  IJIaBHBIX
MO/TPYyTITax) U 3/IeKTPOHHOTO CTPOEHHsI aToMa

7 YMeHue KnaccupuIMpoBaTh:

7.1 XUMUUECKUEe 371eMeHThI

7.2 HeopraHuvecKue BelllecTBa

7.3 XAMUYECKHe peakluu

8 YMeHue onpeensrh:

a1 Ba/IeHTHOCTh U CTelleHb OKWC/IeHUs XUMUUeCKUX 3/IeMEeHTOB, 3apsif

' 1OHa

89 BUJ] XUMUUECKOW CBSI3M M TUIM KPUCTA/JTMUeCKOW CTPYKTYpbl B

' COeZIMHeHUSIX

8.3 XapakTep CpeJbl B BOAHBIX paCTBOpax BeleCTB (KMC/IOT, OCHOBAHUI)

8.4 OKHCJIUTEJ/Ib U BOCCTAaHOBUTETb

9 YMeHue xapakTepr3oBath (r3nuecKrie U XUMUUYeCKre CBOWCTBA:
MPOCTHIX BelllecTB (KUC/IOPO/Jl, 030H, BOZAOPOA, Tpadur, anmas,

9.1 KpeMHui, a3oT, docdop, cepa, XJ0p, HATpPUM, Kaiui, MarHui,
KaJIbLIM, aJTFOMUHUM, >KeJe30)

CJIOKHBIX BeLIecTB, B TOM UHCJIe MX BOJHBIX pacTBOpPOB (BoAa,
aMMMaK, XJIOPOBOZOPO/[, CEPOBOZOPO[l, OKCHAbl M TUAPOKCUIbI

99 MetannoB I-ITA rpynn, amomunus, megu (II), uuHka, xenesa (II u

' M), okcuaw! yraepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepel (IV u VI), cepHucrasi, cepHas, a30THCTasi, a30THas,
dbocdopHasi, yronbHasi, KpeMHHeBasi KUC/I0Ta U UX COJIN)

9.3 MPOrHO3UPOBaTh M  XapaKTepu30BaThb  CBOMCTBA  BelleCTB B
3aBUCUMOCTH OT WX COCTaBa U CTPOEHUSs], IPUMEHEHUe BeLeCTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTb MPOTEKaHUsI XUMUUECKUX
TipeBpalleHUI B pa3/TMUHbIX YCIOBUSIX

. YMeHUe COCTaB/ISITh MOJIEKY/IIPHbIE M MIOHHbIE YpaBHEeHHsI Peaki[uii, B

0 TOM YMCJIe:

10.1 peakI[{ii HOHHOro 0OMeHa

10.2 OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLui

103 WTIOCTPUPYIOIIUX ~ XUMHYeCKhe CBOWCTBA W3YUYEeHHBIX KJ/IacCOB

(rpynim) HeopraHMUeCcKuX BelllecTB




10.4

MOoATBEPXKAAIIUX N'eHETUUECKYIO B3daMMMOCBA3b MeXy HUMU

11 YMeHue BbIUMCIATD (IPOBOJIUTDL PACUYeThI):
11 OTHOCHTE/IbHYI0 MOJIEKY/ISIPHYI0O U MOJISIPHYHO MacChl  BelLLeCTB,
' MacCOBYIO [JOJIF0 XMMUUECKOI'0 3/ieMeHTa B COeZIMHeHUN
11.2 MaCCOBYIO [JOJ/IFO BellleCTBa B pacTBope,
11.3 KOJINYeCTBO BeIT|eCTBa U €ro Maccy, 00em ra3oB
114 M0 ypaBHEHUSIM XUMHUUECKUX peakluii U Haxo[uThb KOJIMYeCTBO
. BelllecTBa, 00bEM U MacCy peareHTOB WM TIPO/IYKTOB PeakLuu
12 Bnapenue (3HaHMe OCHOB):
OCHOBHBIMM  MeTOJAMW  HAy4yHOTro TMo3HaHWs  (HabmrozeHue,
21 Vi3MepeHue, 3KCIIePUMEHT, MO/le/IMPOBaHye) PY U3yYeHNH BelleCcTB U
. XUMUYECKUX sIBJIeHUH; ymeHue c(hOpMyIMpOBaTh TMpobsieMy U
TIPe//IOXKUTh MyTH €€ pelleHust
129 6e3omacHO paboOThl C XUMUUYECKUMU Bel[eCTBaMH, XWMHUECKOMH
' TIOCYy/I0H 1 7abopaToOpHBIM 000PY/I0BAHHEM
nipaBUIaMy Oe30racHOTo oOpallieHust ¢ BelljeCTBaMU, UCTIOb3yeMbIMU
B TTOBCe/IHEBHOM >KM3HH, MPABUIAMU TIOBe/IeHUS B 1ie/isiX cOepexxeHusi
123 3J0POBbSI U OKpY’Karolllell TPUPOJHOM CpeJibl; TOHKMMaHue Bpeja
' (omacHOCTH) BO3ZIEMCTBUSI HA JKMBble OPraHU3Mbl OMpe/e/IeHHBIX
BEIL[eCTB, CII0COOOB YMEHBIIIeHUs] U TPeJOTBPAlleHHss UX BPeJHOr0
BO3/IeICTBUS
13 Hanuuuve npakTHyecKuX HaBLIKOB IJIAaHUPOBAHUSI U OCYILeCTBJIEHUS
C/1eYIOLIUX XMMHUYEeCKUX 3KCIIePUMEHTOB:
131 V3ydeHue U onucaHue GU3NUecKrux CBOMCTB BellecTB; 03HAKOM/IEHHEe
' C  (Qu3MuUeCKUMM U  XUMUYECKUMU  SIBJIEHUSIMU;  OIIBITHI,
WJUTIOCTPUPYIOLLHE [TPU3HAKU NTPOTeKaHWsI XUMUUeCKHX peaKkL{il
13.2 u3yuyeHre Crioco00B pa3zesieHns cMecei
rojiyueHWe KUCIOPOAA U UW3yueHUWe ero CBOWCTB; TOy4yeHHe
13.3 BOZIOPOJ,Aa U U3yUeHUe ero CBOMCTB; ITOJIyYeHHe YIJIEKHUC/IOro rasa U
M3ydeHue ero CBOMCTB; MoyyeHre aMMHaKa 1 M3yueHre ero CBOWCTB
134 TIPUTOTOB/IEHWE PacTBOPOB C OMpe/le/IeHHOM MaccoBOW  Jjofieid
' PaCcTBOPEHHOTO BelleCcTBa
TIpYUMeHeHHe VIH/IMKaTOPOB (/1akmyca, MeTU/I0paHKa u
13.5 denondTanenHa) Ajs onpeziesieHUsi XapakTepa Cpefibl B pacTBOpax

KHUCJIOT U I1iesioueit




13.6

WCC/ieloBaHWe U OIMUCAaHWe CBOWCTB HeOPraHWYeCKUX BeIlecTB
Pa3/IMUHBbIX  K/IaCcCOB; W3yueHWe B3aUMOJIEMCTBUS  KUC/IOT C
MeTasliaMH, OKCHUJIaMH MeTaJlIoB, pPacTBOPUMBIMHU u
HEepaCcTBOPUMbIMU OCHOBaHUSIMH, COJISIMU; roJTyueHue
HEpaCTBOPUMbIX OCHOBaHMI; BLITECHEHHE OJIHOTO MeTaslla IPYyTUM U3
pacTBOpa COJM; UCC/IefiloBaHHe aM(OTePHBIX CBOWMCTB THPOKCHIOB
AIIOMUHUS U

I[UHKa

13.7

pellieHre dKCIepUMeHTalbHbIX 3a/lau Mo TeMaM: «OCHOBHBIe K/1acChl
HeopraHUuueCcKux COeTMHeHUI»; «DJIeKTpOJIUTHYeCKast
quccorals»; «BakHelilvie HemeTa/sIbl U WX COeIUHEHUSI»;

«BaxkHeli1111ie MeTa/l/Tbl U UX COeJUHEHUS»

13.8

XUMUYECKHe  SKCTIepUMEHThbl,  WUIIOCTPUPYIOLMe  TPU3HAKU
NpOTeKaHUsl peakliiii MOHHOrO oOMeHa; KaueCTBeHHble peakldu Ha
NIPUCYTCTBYIOLIie B BOJHBIX PAaCTBOPax HOHBIL XJIOPUI-, OpOMHZ-,
vogua-, cynbdar-, Qocdar-, KapboHaT-,  CHUIMKAT-aHUOHBHI,
T'U/POKCH/-UOHBI, KATUOHBI aMMOHWUSI, MarHusi, Ka/ibLyisi, aTFOMUHUS,

kenesa (2+) u xkesne3sa (3+), meau (2+), IIMHKa

14

Ywmenue:

14.1

TIpeJCTaB/IsATh pe3y/bTaThl JKCIeprMeHTa B (opMe BbIBO/IOB,
JI0Ka3aTe/IbCTB, TPA(GUKOB W TaOJMI] U BBISB/ISITH IMITUPUUECKHE

3dKOHOMEDHOCTHU

14.2

YCTaHaB/IMBATb CBA3HU MeXxnay peaibHO Ha6fII-O,ZLBEMBIMI/I
XUMHWYE€CKHWMH SBJ/IEHHUAMU U IpOoLieCCaMu, MPOUCXOAAINUMU B MdKPO-

Y MUKPOMUPe, 00BSICHATH IPUYMHBI MHOT000pAa3usi BeljecTB




INEPEYEHD 3J/IEMEHTOB COJEPXAHWNS, ITPOBEPAEMBbBIX HA
OCHOBHOM TI'OCYJAPCTBEHHOM 3K3AMEHE 110 XM

Ko IIpoBepsieMbIii 3/IeMeHT CO/iep>KaHUsI
1 [TepBoHayvasbHbBIE XUMUYECKUE TIOHATHUS
1.1 YucTeie BeljecTBa U cMecd. CriocoObl pa3zieneHus: cMeceit
1o ATOMBI M MoOJeKynbl. XuUmMuYeckyde jeMeHTbl. CHUMBOJIBI  XUMHYECKUX
' 31emMeHTOB. [IpoCThIe U C/I0)KHbIe BelleCTBa.
13 Xumunyeckasi popmysia. BareHTHOCTb aTOMOB XMMHUYECKUX 371eMeHTOB. CTerneHb
' OKUCJIeHUS
3aKOH TIOCTOSIHCTBA cCocCTaBa BewjecTB. OTHOCWTe/NbHAasg aTOMHas Macca.
14 OTtHOCUTe/bHAs MOJIeKy/IsIpHas Macca. MaccoBas [0/11 XMMHUYeCKOro j1eMeHTa
B COeZIUHEeHUU
15 KomuecTBo BermiectBa. Monb. MonsipHas Macca. MonsipHBIM 00BEM Ta30B.
' B3arMocCBs3b KO/IM4eCcTBa, MacChbl ¥ YMC/a CTPYKTYPHBIX eIMHUL] BellleCTBa
16 dusnyeckre U XUMUUeCcKue siBjieHUs. XUMHUUecKasi peaklvsi U ee€ TpPU3HAKU.
' 3aKOH COXpaHeHMs1 MacChl BeleCTB. XMMHUUYeCKe YpaBHEHUs
5 [Tepuoanueckuit 3akoH U Ileproguyeckass cucTeMa XUMHYECKUX 3S/IEMEHTOB
O.N. MenpeneeBa. CTpoeHre aTOMOB
[Teprognuecknii 3akoH. Ileproanueckas cuctemMa XMMUYeCKHUX 371eMeHToB [].1.
2.1 MenpeneeBa. Ileprozbl u rpymnmnbl. PU3nuecKrii CMbIC TOPSAKOBOIO HOMEPAa,
HOMEPOB I1epro/ia U rPYIIIbI 3/1eMeHTa
Ctpoenuie atroMoB. CocTaB aToMHbIX sifiep. M3oTonbl. 3neKTpoHbl. CTpoeHue
2.2 3JIEKTPOHHBIX ~ 000/I0ueK aTOMOB TepBbiIXx 20 XMMHYECKUX 37IeMEHTOB
[Tepuoanueckou cucremsl 1.M1. MeHgeneeBa
3aKOHOMEPHOCTU B M3MEHEHHH CBOMCTB XMMHWUYECKUX 3/IeEMEHTOB IepPBBbIX TPeX
NepUoZIOB, Kayus, Kanblus (pajguyca aTOMOB, 3JIEKTPOOTPULIATEIbHOCTH,
23 MeTaJ/IMYeCKUX W HEeMeTa//IMUeCKUX CBOMCTB) W WX COeJUHEHWH B
COOTBETCTBUM C TIOJIOXKeHMeM 37emMeHTOB B [lepuoanueckoi cucreme u
CTPOeHHEeM HUX aTOMOB
3 Crtpoenue BelllecTsa
Xumuueckasi cBs3b. KoBaseHTHass (TonsipHasi W HeMoOJsipHasi)  CBSI3b.
3.1 OJIeKTPOOTPULIAaTE/ILHOCTh XUMUYECKMX  37ieMeHTOB.  VloHHasg  CBs3b.

MeTtannuueckasi CBSI3b




3.2

Tunbl KpUCTA/UIMUECKUX  peIIeTOK (aTOMHas, WOHHas, MeTa/Inueckas),
3aBUCUMOCThL CBOMCTB BellleCTBA OT THIA KPUCTA/UTMUECKOM DeIIeTKU U BHUa

XUMUUYECKOU CBSI3U

Baxkuetiiie MnpeacTaBUTe/IM HEOPrdHMYECKHUX BeEIleCTB. HemeTamibl U ux

CoeJMHEeHu . MeTanisl ¥ UX COoeJHeHHs

4.1

Knaccudukaiyss ¥ HOMEHK/JIaTypa HeOpraHWUUeCcKWX COeJVHEHWH: OKCHU/IOB
(coneobpa3ytoriue: OCHOBHBbIE, KUCJ/IOTHBIE, amdoTepHbIe) u
HecoseoOpa3yrolije; OCHOBaHMM (II€JIOUM W HEPACTBOPUMbBIE OCHOBaHWUS);
KUAC/IOT  (KUCTIOpPOACOo/iepKalie ¥ OecKUCIopofHble, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COmel (CpeJHUX U KUC/IbIX)

4.2

®dusnueckie M XUMHUYECKHE  CBOICTBa MPOCTHIX  BELEeCTB-HEMETA/IVIOB:

BOJIOPO/Ia, XJI0pa, KUC/IOPOAA, Cephl, a30Ta, (ocdopa, yrieposa, KpeMHUs

4.3

dusnueckne U XMMHUYEeCKHe CBOMCTBA MPOCTBIX BeIIeCTB-MeTa/IJIOB: JIUTHA,
HaTpud, Kd/l1Msd, MarHvusgd U Ka/ibLiys, a/IFOMHUHUA, KeJie3a. BJIEKTPOXI/IMI/ILIECKI/Iﬁ

PSiZi HalIpSDKeHUH MeTaslyioB

4.4

dusnueckre U XUMMUYeCKHe CBOMCTBA BOAOPOAHBIX COQ,E[HHEHHFI HeMeTa/l/IOB:

XJIOPOBO/IOPO/IA, CePOBOJIOPO/Ia, aMMUaKa

4.5

dusnyeckre U XUMHUYECKHEe CBOWCTBA OKCH0OB HemeTaynos: cepsl (IV, VI),
asota(Il, IV, V), dochopa(Ill, V), yrnepoga(Il, IV), kpemuusi(IV). ITonyuenue

OKCH/I0B HEMETA/I/IOB

4.6

XyMUUecKue CBOMCTBa OKCUI0B: MeTa/uioB IA—IITA rpymm, nuHka, meau (1) u

»kenesa(Il, I1I). [TonyyeHre OKCHAOB MeTasIOB

4.7

XyMHUUecKre CBOMCTBA OCHOBAHUM M amM(OTepHbIX TMAPOKCHU/IOB (Ha mpuMepe
TUJIPOKCU/IOB  a/FOMUHUS, JKese3a, IMHKA). [lolyyeHrWe OCHOBaHUU U

am(OoTepHBIX THAPOKCH/IOB

4.8

OO1e XUMHUYEeCKHe CBOMCTBA KHC/IOT: XJIOPOBOJOPO/IHOM, CEePOBOZIOPO/HOM,
CEepHUCTOM, CEpHOM, a30THOM, (ocopHOM, KpeMHUeBOH, yroybHoW. OcobOble
XUMUYeCKre CBOMCTBA KOHLIEHTPUPOBAaHHOW CepHOM U a30THOM KUCJ/IOT.

[Tonyuyenue KUCiIoOT

4.9

OO61Me XMMHUYeCcKHe CBOWMCTBa cpeiHUX coJsiell. [TosmyueHue coneit

4.10

HonyquHe, CO6I/IpaHI/Ie, pacCrio3HaBaHWe BOJOpPOJd, KHUC/I0pPOAdd, dMMMAKa,

YIJIEKUC/IOTO I'a3d B Jla60paTOpI/II/I

411

[TonyueHre aMMHaKa, CepHOM M a30THOW KHC/IOT B MPOMBIIIeHHOCTH. Ob1ue

CITI0COOBI MOJIy4e€eHHs META/IJIOB

4.12

I'eneTnueckasi CBS3b MEXAYy K1dCCAMU HeOpPraHUYeCKUX COE‘,E[I/IHGHI/IIZ




XUMHUUeCKUe peakliiu

5.1

Knaccudukarys Xumruueckux peakLiyii 10 pa3/IMuHbIM [PU3HaKaM: 110 UUCTy U
COCTaBy YYaCTBYHOLMX B peaklUyd BeLeCTB, MO TeIUIOBOMY 3(deKTy, Mo

W3MEHEHMIO CTelleHel OKUC/IeHUs XMMUUEeCKUX 3/IEMEeHTOB

5.2

TernoBoit 3¢pekT xMMHUUeCcKol peakLiiy, TepMOXUMUYECKHe YpaBHeHUs. JK30-

W SOHAOTEPMHWUYECKHWE pEeAKLIUU. TepMOXI/IMI/IquKI/Ie YPdBHEHUA

5.3

OKUC/IUTe/IbHOBOCCTAHOBUTE/IbHBIE peaklu. OKWUC/IUTeNM U BOCCTaHOBUTE/IU.
[lporjecckl  OKWC/IEHWMSI W BOCCTAHOB/IEHWs.  OJIEKTPOHHBIA  OamaHC

OKUC/TUTEeIbHO-BOCCTAHOBUTE/ILHOM peakunmn

5.4

Teopus 3/1eKTPOTUTUUECKOM [rccolaliii. KaThoHbl, aHMOHBI. D/1eKTPOJIUTHI U

HE3JIEKTPOJIUTEI. CunbHbBIE U C/1a0bIe 3JIGKTPOJINTHI. CreneHb Jrcconranyn

5.5

PeaKLlI/II/I MOHHOro oOMeHa. Y C/IoBUsA MMPOTEKaHUA peaKLII/Iﬁ HOHHOTI'O 06MEHa,

TIOJIHbIE Y COKPAll|€HHbIe MOHHbIE YDAaBHEHUSI peakLvii

XUMUSA U OKpYy’KaroLas cpesa

6.1

BemlectBa 1 MaTepuasibl B [OBCEJHEBHOM >KHU3HU uesioBeKka. be3omacHoe
WCII0/Ib30BaHUE BeIeCTB M XUMHUUYECKHWX peakiuid B jaboparopur U ObITy.

HepBaH MOMOIIb IMPHU XMMUUECKHUX 0KOrdX ¥ OTPaB/IEHUAX

6.2

XyUMUUeCKoe 3arpsi3HeHue  OKpYy’Karwoller cpefbl  (KHUCIOTHbIE — JOXK[IH,
3arpsi3HeHUe TIOYBBI, BO3Z[yXa W BOJJOEMOB), CIIOCOOBI €ro TpeJoTBpALeHHUS
[IpenenbHass pomyctumasi KoHueHTpauus BemlectB (ITJK). Ponb xumuu B
pellleHNd SKOJOTUYeCKUX TipobsieM. YcuieHue TlapHUKOBOro 3ddekra,

pa3pylieHre O30HOBOI'0 C/10d

6.3

[TpumeHeHue cepsl, a30Ta, docdopa, yrieposa, KpeMHHUS U UX COeIUHEHUN B
ObITy, MeAWI[MHe, TPOMBIIUIEHHOCTH W CeIbCKOM XO03sicTBe. IIpuMeHeHue
METa/I/IOB U CIVIaBOB (CTalb, UYTyH, ZAIOPaJIOMUHHIN, OpoH3a) B OBITY |
TIPOMBILLIZIEHHOCTH UX coefuHeHUN. [ToHsITHe 0 KOpPO3UU MeTaslJIOB, OCHOBHbIE

CIIOCOOBI 3dllJUTHI KX OT KOPPO3HHU

6.4

[IpuposHble WCTOYHUKW YT/€BOJOPOAOB (Yrojib, MPUPOAHBIA Tra3, HedTh),

TIPO/IYKThI UX TiepepaboTKy (OeH3UH), X POJIb B OBITY M ITPOMBIIIIJIEHHOCTH

6.5

[TepBoHAUa/bHBIE TIOHATHS 00 OpPraHMUECKUX BeIeCTBaX KaK O COeJUHEHUSX
yrinepoja (MeTaH, S5TaH, STW/EH, alleTWIeH, S5TaHO/, TIJIMLEPUH, YKCycHas
Kucsiota). [ToHATHE O OWMOJIOTMYECKM Ba)KHBIX BeIeCTBaX: >KUpax, Oenkax,
yTrJIeBOAaX — U UX

POJIM B )KM3HH Ue/IOBEKd

PacuéTsr;

7.1

1o ¢opMysiaM XMMUYECKUX COe/IMHEHNI




7.2

Macchl (MaccoBoit) 10/ PACTBOPEHHOT'0 BelllecTBa B pacTBOpe

7.3

MO0 XUMHUYECKHUM YpPdBHEHUAM




YYEBHO-METO/IMYECKOE

OBECIIEUEHME OBPA30BATEJ/ILHOI'O

ITPOIIECCA

OBSI3ATE/IbHBIE YUEBHBIE MATEPUAJIBI J/Is1 YYEHUKA

» Xumusi: 8- Kyacc: 6a30Bbili ypoBeHb: yUeOHUK; 5-e h3aHue,
nepepabotanHoe I"abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.
AKIMOHepHOe 00ITIeCTBO

«3parensctBO «IIpocBeljeHre»

» Xumust: 9-1 Kacc: 6a30BbIii YpOBeHb: yueOHUK; 5-e U3/iaHue,
nepepaboranHoe "abpuesnisin O.C., OctpoymoB U.I"., Cnagkos C.A.
AKIMOHepHOe 00I1eCTBO

«3parensctBO «IIpocBeleHye»

METOANYECKHUE MATEPUAJIbI Il YUUTEJIA

1. T'abpuensn O. C., Bockoboiaukosa H. IT., fAimykoea A. B. HacTosibHas
KHMra yuuress. Xumus. 8 Kin.: Metoauueckoe rmocobue. - M.: [Ipoda, 2021.
2. T'abpuensH O. C., dmykoBa A. B. Tetpaap A/t 1ab0paTOPHBIX OMBITOB U
npakThyeckux pabot. 8 k. K yuebuuky O. C. 'abpuensiHa « Xumus. 8
kiace». M.: [Ipoda, 2022.

3. 'abpuensH, O. C. Metoauueckoe nocobue K yuedHuky O. C. 'abpuensiHa
«Xumusi». 8 knacc / O. C. T'abpuensan. — M. : JIpoda, 2021. — 109.

4. 'abpuensH, O. C. Metoguueckoe rocobue kK yuebnuky O. C. I'abpuensiHa

«Xumwusi». 9 knacc / O. C. T'abpuensan. — M. : JIpoda, 2021. — 108.



ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChI CETU
MHTEPHET

AKnacc https://www.yaklass.ru/

LIOC Mos wkona https://www.gosuslugi.ru/myschool

Yun.py https://uchi.ru/

Brubnnoteka LIOK https://m.edsoo.ru



https://www.yaklass.ru/
https://m.edsoo.ru/
https://uchi.ru/
https://www.gosuslugi.ru/myschool
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