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ITOACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa MO XWUMHH Ha YpPOBHe OCHOBHOTO 00Ijero o0pa3oBaHUs
coCcTaB/ieHa Ha OCHOBe TpeOOBaHMI K pe3y/JbTaTaM OCBOEHHS OCHOBHOMU
obOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHUs, TTPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (esepanbHOU paboueli TpPoOrpamMMel
BOCTIMTAHUS U C YUIETOM KOHIIETIIVH MPeTo/laBaHusl yueOHOro mpeameTa « XUMUs»
B 00pa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoii @eseparium.

[TporpaMMa 10 XWUMWU [aéT TIpe/iCTaB/ieHWe O Liesisix, obiell cTpaTeruu
oOyueHusi, BOCIUTAHHUSI W pa3BUTUA OOYYAIOIIUXCS CpPeACTBaMH yueOHOro
nmpeaMeTa,  yCTaHaBAMBaeT  o0si3aTes/ibHOe — TIpeMETHOe  COjieprKaHue,
Tpe/lyCMaTpUBaeT pacrpejie/ieHde ero I0 KjJaccaM W CTPYKTYPUpPOBaHHE TI0
pa3zfesaM M TeMaM TMpPOTpaMMbl M0 XWUMHH, OIpefesisieT KOJUUeCTBeHHble U
KaueCTBeHHbIe XapaKTePUCTHKH COJIepKaHus, pPeKOMeH/IyeMYo
10C/Ie/IOBaTeIbHOCTh ~ M3YUeHWS] XUMHM C  YYE6TOM  MEXKIpPeAMETHBIX U
BHYTDUIIPEIMETHBIX  CBs3eM, JIOTUKA y4eOHOTO TIpoIjecca, BO3PACTHBIX
ocobeHHOCTell OOyuarol[uXCs, oOrpejensieT BO3MOXKHOCTM TIpefMeTa  [jisl
peas3aiiuu TpebOBaHUM K pe3y/ibTaTaM OCBOEHUsI OCHOBHOW oOpa3oBaTebHOU
TIporpaMMbl Ha YPOBHE OCHOBHOTO 00ITlero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3ysibTaTaM 00yueHHUs XMMUU Ha YPOBHe Iie/iel U3ydeHus mpefiMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABATe/NbHOU [leATeTbHOCTH O00ydYarolierocss 1Mo OCBOEHUIO
yuebOHOr0 Cofiep>KaHusl.

3HaHHWe XUMHH CAY)KUT OCHOBOW i1 (HOpPMUPOBAHWS MHMPOBO33PEHMUS
oOyuaroIrerocsi, ero rnpejicTaB/leHH O MaTepUaJbHOM eJUHCTBE MHpA, Ba)XKHYIO
ponb urparoT (opMupyeMble XUMUel TpeACTaB/ieHUus] 0 B3aWMOTpPeBpallleHUsIX
SHeprMi W 00 SBOJIFOI[MH BEIeCTB B TIPUPOJe, O TMYyTSX pelleHus Ti00ambHBIX
npo0JsieM yCTOWUYMBOTO DPA3BUTHSI UEIOBEUECTBA — CHIPHEBOM, SHEPreTHUeCKOH,
TIUIIIEBOM W 3KOJIOTHUeCKoi 6e3011acHOCTH, TIpo0JieM 3/JpaBOOXpaHeHMs.

N3yueHue xumuu:

CIOCOOCTBYeT — peanv3alldd  BO3MOXKHOCTeM  [yIi  CaMOpPa3BUTHUS U
dbopMUpOBaHUs KyIbTYPbl TMUHOCTH, €€ 0011el U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BK/aZi B (hOpMHPOBAaHME MBIIUIEHHS W TBOPUECKHX CIOCOOHOCTeH
o0Oyuaroluxcs, HaBbLIKOB WX CAMOCTOSITeJTbHOW y4yeOHOUM  /leATeNbHOCTH,
9KCTIePUMEHTAlbHBIX W HCCIeIOBaTe/IbCKMX YMEHUH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B MPOGeCcCOoHaMbHOM IeTe/TbHOCTH;

3HaKOMHUT CO CIeli(UKod HAyYHOTO MbIIUIeHUs, 3aK/IafbIBaeT OCHOBBI
1[eJIOCTHOT'O B3TJIsiZia Ha e JUHCTBO TIPUPO/IbI U UesioBeKa, sIBJISIeTCS OTBETCTBEHHBIM
3TarioM B (POPMHUPOBAHNY €CTeCTBEHHO-HayYHOH rPaMOTHOCTH 00yJarOIIXCs;



criocobcTByeT (OPMHpPOBaHUWIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBeHHO-
HayYHbIM 3HaHUAM, K IPUPOJe, K YeJI0BeKy, BHOCUT CBOU BKJ/IaZ, B SKOJIOTHUECKOe
obpa3oBaHue 00yUaroruxCs.

[laHHbIe HarpaB/ieHWs B O0yueHWM XMMHU 00eCTreunBarOTCs CrielduKoin
cofep)kaHusi yueOHOro TipefiMeTa, KOTODbIA  SIBJISIETCS  Tie/larOru4ecKd
a/IalITUPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMHM Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumMuM Ha ypoBHE OCHOBHOT'O 00II[ero o0pa3oBaHUsl OPUEHTHPOBAaH Ha
OoCBoeHHe OO0yYarol[UMHUCS CHUCTeMbl TepPBOHAUa/IbHBIX TMMOHSATHN XWUMWUW, OCHOB
HEOPraHWYeCKOM XMMHWM W  HEKOTOPbIX OTAENbHBbIX 3HAUMMbBIX [TOHATHMU
OpraHhYeCcKOu XUMUH.

CTpyKTypa cofiep>KaHusi MporpaMmbl MO0 XWUMHUM C(OPMHUPOBAHA Ha OCHOBE
CUCTEeMHOr0 ToAxoja K eé usydyeHuro. Cofep)kaHue CKIaAbIBaeTCs U3 CUCTEMBI
TIOHATUM O XMMHAUYECKOM 3JIeMeHTe Y BellleCTBe ¥ CUCTeMbI [IOHATUM O XUMUYEeCKOH
peakijud. OO6e 3TH CUCTeMbl CTPYKTYPHO OpraHW30BaHbl 10 TMPUHIIUAITY
MOC/IeJ0BaTe/IbHOTO Pa3BUTHSI 3HAHUM Ha OCHOBE TEOPETUYEeCKUX Ipe/CTaB/IeHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJ/ISIPHOTO YUeHHsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

— [lepuognueckoro 3akoHa /1. V1. MeHenieeBa Kak OCHOBHOI'O 3aKOHa XMIMUHU;

— y4eHUs1 O CTPOEHUU aTOMa U XUMUYEeCKOM CBSI3Y;

— TpeAcTaB/ieHUu 00 3/IeKTPOIMTUYECKOW [AWCCOIMAIIUA BeIecTB B
pacTBOpax.

TeopeTnyeckre 3HaHWS PpacCMaTPUBAKOTCS HAa OCHOBE SMIUPUYECKU
TOTYUeHHBIX YU OCMBICJIEHHBIX (JaKTOB, PA3BUBAKOTCS MOCJ/IeIOBATE/IBHO OT O/IHOTO
YPOBHSI K [IPYTOMY, BBLITIOJHSS (YHKIMU OOBSICHEHWS U TIPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXXHOCTEHM IPAKTUUEeCKOIO NPUMEHEHUS U TIOyUYeHUs
M3yuaeMbIX BellleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOpPMUPOBAHMIO
Tipe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/IsIIOIe HaydHOM KapTUHBI MHpa B JIOTUKe
eé CUCTeMHOU MPUPOJbI, LIEHHOCTHOTO OTHOLIEHWS] K HAyYHOMY 3HaHUI0 U
MeTOJjaM MO3HaHWS B HaykKe. V3yueHue XWMHWM TPOMCXOJUT C TIpHBJ/IEUEHUEM
3HaHWU W3 paHee W3yUeHHBIX Yy4eOHBIX TpeAMeTOB: «OKpY’Karoluil MHUD»,
«buonorus. 5-7 Knaccbl» U «PU3MKa. 7 KIace».

[Ipy wW3yueHMHM XWMWUMU TIPOUCXOAUT (HOPMHUpPOBaHWE 3HAHWKW OCHOB
XUMUYECKOW HayKu KakK 00/1laCTH COBPEMEHHOI'0 eCTeCTBO3HAHUs, MPaKTUUYeCKOM
JleATeJIbHOCTU 4YesJloBeKa M KakK OJHOT0 U3 KOMIIOHEHTOB MUPOBOW KYJ/bTYPBI.
3azjaua y4yeOHOro mpeamMeTa COCTOUT B (DOPMHUPOBAHWK CHCTEMBbI XUMHUUECKHX
3HaHUN — Ba)kKHeUIIHX (PaKTOB, MOHSATHI, 3aKOHOB 1 TEOPeTUUECKHUX T0/I0’KeHUH,
JOCTYTIHBIX 0000I1IeHNii MUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



NMpUOOIeHWH K HAayYHbIM MeTOo/aM TI03HAaHUSI TIPU M3yUeHWH BeIecTB WU
XUMUYECKUX peaklui, B (G)ODMUPOBAHWU W Pa3BUTUU MO3HABaTeIbHBIX YMEHUUN U
UX TpUMeHeHWM B YyueOHO-TIO3HaBaTeNbHOW U yueOHO-MCC/ie[j0BaTeTbCKOU
JiesiTeTbHOCTH, OCBOEHWM TipaBus 0e3omacHOro oOpallleHusi C BellleCTBaMu B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XMMHUM Ha yPOBHE OCHOBHOTO 00IIlero oOpa30BaHUs Ba)KHOE
3HaueHWe MpuoOpesu Takue e/, Kak:

— (¢opMHpOBaHHEe UHTENIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
camMo0bpa30oBaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIDUHSITUIO pellleHuH,
CriocoBHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBHUSIM XKU3HMY;

— HarpaB/IeHHOCTb 00yyeHHWss Ha CHUCTeMaTUuecKoe TMpHOOIeHue
00yuarInXcss K CaMOCTOSITe/IbHOW T103HABAaTeIbHOM [/leATe/IbHOCTH, HayYHBIM
MeTo/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— obecrieueHue yC/lI0BUi, CIOCOOCTBYIOLIMX NPUOOpETEHUIO 00YyYarOIMMUCS
OTbITa pa3HOO0Opa3HOW /leATeNIbHOCTH, TO3HAHWS M CaMOITIO3HAHUs, K/THOUeBBIX
HaBLIKOB (K/IFOUEBBIX KOMIIETEHIMIi), UMEIOIUX YHUBEepCaJbHOe 3HaueHue s
pa3/IMYHbIX BUZOB [leATe/IbHOCTH;

— (opmupoBanue oOieli (PyHKIMOHA/ILHONW W  eCTeCTBeHHO-Hay4YHOU
rPaMOTHOCTH, B TOM UHCJIe yMeHUW OOBSICHITH W OLIEHWBAaThb SIBIEHUS
OKpY)Kaloll[ero Mupa, MCMOJb3ysl 3HaHUSI W OMbIT, TOJiydeHHble TIPU U3yUYeHUU
XUMWUH, TIDUMEHSATb WX TIPpU pellleHud TpobsieM B TIOBCEJHEBHOW >KWU3HU U
TPYZOBOU [1eATe/IbHOCTH;

— (dopmMupoBaHue y 0O0yYarIIMXCS TYMAHUCTHUECKWX OTHOLIEHWH,
MOHUMAaHHWS [[eHHOCTA XWUMHWUeCKUX 3HaHWUW [Jid BbIPAaOOTKH 3KOJIOTHYECKH
1je/ieco00pa3HoOro TIOBefleHHsI B OBITY W TPY/JOBOW [eSTebHOCTA B LIeJsX
COXpaHEeHMs CBOETO 3/J0POBbS U OKPY’KaroLliell MPUPOJHOM CpeJibl;

— pa3BuUTHe MOTHBAaLMM K 0OyueHUro, CrioCOOHOCTell K CaMOKOHTDOJII0 U
CAMOBOCTIUTAaHUIO HAa OCHOBe YCBOEHUsI 0O0lljeue/ioBeYeCKMX I[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOODY Mpoduisi ¥ HarpaB/eHHOCTH Ja/bHenIIero
obyueHwUs!.

OO6iriee uMCI0 YacoB, OTBeAEHHBIX [Jii U3YUeHHsT XUMHM Ha YypPOBHe
OCHOBHOTO 0011iero obpa3oBaHusi, coctaBsieT 136 yacoB: B 8 knacce — 68 yacoB (2
yaca B HeJleJT0), B 9 Ksiacce — 68 uacoB (2 yaca B He/Jie/to).



COAEPXXAHUE OBYUEHUA

8 KJIACC

ITepBoHaua/IbHbIE XUMUYECKHE MOHATHSA

IIpegmer xvmuu. Posib XMMUM B JKU3HU 4YesioBeKa. XUMUS B CUCTeMe Hayk.
Tena u BemectBa. ®dusnMyeckde CBOWMCTBA BeIeCTB. ArperatHoe COCTOSIHUE
BelllecTB. [loHsITHe O MeTOAAX MO3HaHUS B XUMUHU. YUCTbIe BellleCcTBAa U CMeECH.
Crioco6pI pa3zesieHusi CMecei.

ATOMBI M MOJIeKy/bl. XHWMHUUeCKHe 37eMeHTbl. CHMBOJIBI XUMWYECKUX
371eMeHTOB. [IpoCThie U C/I0XKHBIE BelljeCTBa. ATOMHO-MOJIEKY/IIpHOe y4YeHue.

Xumudeckass ¢opmysia. BaneHTHOCTb aTOMOB XWMWYECKUX 3/1€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCUTe/NbHAass aTOMHasi Macca.
OTHOCHUTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBast 101 XMMHAYeCKOro 371eMeHTa B
COeIMHEHUH.

KonnuectBo BemjectBa. Mosib. MossipHast macca. B3aumocBsi3b Ko/iMuecTBa,
MacCchl W 4YMC/Ia CTPYKTYPHBIX eAWHMI] BelllecTBa. PacuéTel 1o ¢opmynam
XUMUUECKUX COeJUHEHWH.

du3nueckrde U XMMUUecKue siBjieHusl. XUMUueckasi peakijusi U eé TIpU3HaKH.
3aKOH COXpaHeHUsI MacChl BelecTB. XUMHUUeCcKUe ypaBHeHus. Kiaccudukaiiys
XUMHUUeCKUX peaklnii (coeJuHeHUs], pa3/ioyKeHus, 3aMellleHus, 0OMeHa).

Xumuueckuil 3KcnepumeHm:

3HAaKOMCTBO C XMMHUECKOU TOCY/I0M, TIpaBuIaMu paboThl B jlabopaTopyu U
npréMaMy oOparlrieHust ¢ labopaTOpHBIM 000PYyJOBaHWEM, W3YUeHHe W OIMMCaHHe
¢bu3MUecKUX CBOWCTB 00pa3lloB HeOpraHWYeCKHX BelleCcTB, HabO/o/jeHue
¢du3nueckux (TaB/eHWe BOCKa, TasiHUMe Jib/la, pPacTUpaHWe caxapa B CTYIIKe,
KUMeHWe W KOHZEeHCallds BOJAbl) U XMMUUeCKUX (TOpeHHe CBeuM, MpOoKajTuBaHUe
Me/IHOM ITPOBOJIOKH, B3aUMOZEMCTBYE MeJia C KUC/IOTOM) sIBJIeHWH, Hab/roieHre U
OMNMCaHWe TMPU3HAKOB TPOTEKAHUSI XMMHUUECKUX peaklUM (pas3/ioyKeHWe caxapa,
B3aUMOJIENCTBUE CEPHOM KHUCJIOThI C XJIOPUJOM Oapusi, pas/ioykeHue THUAPOKCUA
Meau (IT) mpu HarpeBaHWU, B3aUMOZIEHCTBUE Keje3a ¢ pacTBopoM coyu meau (II),
H3ydeHre CrocoOOB pa3fiesieHHsI CMeCel: C MOMOIIbI0 MarHuTa, (GUIbTpOBaHUe,
BbIllapUBaHue, AUCTWIISILUS, XpoMaTorpadusi, ipoBeieHue OUMCTKU MOBapeHHOU
comy, HabmofeHWe W OMKWCAaHWe  pe3y/bTaTOB  IPOBeJeHHs  OTbITa,
W/UTIOCTPUPYIOIETO0 3aKOH COXpaHeHWsl MacChl, CO3/laHue MoJenerd MOJeKYyJ
(LapocTep>kKHeBBIX).

Ba)xHeM1iue npe/CTaBUTe/ M HEOPraHMUeCKHUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3gyxa. Kuciopon — 3/1eMeHT U IpoCToe
BelllecTBO. HaxoxkzeHue KuC/IOpoja B Tpupojie, Gu3ndeckhe U XUMHUUYECKUe
cBoiicTBa (peakiuu ropeHws). Okcuabl. IlpuMenenue Kucaopoga. CriocoObI



TOJTlyueHusi KWCAopoJa B JiabopaTOpuMi U TIPOMBIILJIEHHOCTH. KpyroBopot
KUC/I0poga B mpupoze. O30H — a/yIoTpOIHasi MOAU(PUKALIUS KUCI0POo/a.

TennoBor 3¢(deKT XMMHUUeCKOW peaklyd, TePMOXUMUYECKHe YypaBHEHWS,
9K30- WU SHJIOTEPMUYECKHe peakluu. TOIJIMBO: yrojib U MeTaH. 3arpsi3HeHue
BO3/lyXa, yCUJIeHUe MapHUKOBOro 3(dekTa, pa3pylleHre 030HOBOTO CJIOSI.

Bopopon — snemeHT U TipocToe BellecTtBO. HaxoxkjgeHue Bogopoja B
npupozie, Gdu3MUYeckue U XUMHYECKHe CBOWCTBa, IIPUMeHeHHe, CIocoObl
nonyuenus. Kuciotel u conm.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUUYECKUM YDPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbL. Bojga Kak pactBoputenb. PacTBOpBI.
HaceblljeHHble ¥ HeHachblllleHHble pacTBOPbl. PacTBOPUMOCTHL BeIeCTB B BOJeE.
MaccoBasi 1oJ1s1 BellleCTBa B pacTBOpe. XMMHUeCKHe CBOMCTBAa BOAbl. OCHOBaHUSI.
Ponb pacTBOpOB B mpupojie U B KA3HU uesioBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHuve NpUpOAHbIX BOJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugbl. Knaccudukaiiys
OKCUJOB:  cosieoOpasytoiiiie  (OCHOBHbIE, KHUCJIOTHbIe, amM{(OTepHbIe) WU
HecosieoOpa3yromye. HoMmeHk/maTypa OKcuoB. Pusnueckre U XAMHUYeECKHe
CBOMCTBA OKCU/O0B. [TonyueHre OKCHOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIEI0YM U HepacTBOPUMBbIE
ocHOBaHHUsA. HomeHKnaTypa ocHoBaHuW. ®Pu3nuecKve U XWMUUECKHe CBOMCTBA
ocHoBaHuU. [TonyueHre 0OCHOBaHUM.

Kucnotel. Knaccudukaiusi kucior. HomeHknatypa KucioT. @usnueckue U
XMMUUeCKre CBOMCTBa KMUC/IOT. Psif aktuBHOCTM MeTa/sioB H. H. Bekerora.
ITomyyeHue KUCIIOT.

Comu. HomeHnkinarypa coseid. Pu3nyeckrie U XMMHAUYeCKUe CBOMCTBA COJIeN.
[Tonyuenue cosne.

['eHeTHuecKasi CBSI3b MeXX/ly K/laCCaMH HeOpPraHUYeCKUX COeZiUHeHUM.

Xumuueckuii 3Kkcnepumenm:

KaueCTBEHHOe OmpejieJieHUe COJep>KaHusl KMCI0OPOZa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHHWe U U3ydyeHWe CBOWCTB KUC/I0poJa, HabstogeHue
B3aMMO/IeMICTBUSI BeIlleCTB C KUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHUS U
TIpeKpallieHnss ropeHus: (Mo)kapa), O3HaKOMJ/IeHHe C oOpasilaMd OKCHOB W
OlMCaHWe WX CBOWCTB, TIO/lydeHWe, COOWpaHWe, pacrio3HaBaHWe W HW3y4yeHHe
CBOMCTB BOJi0poja (ropeHue), B3auMoOZecTBUe Boziopoa C okcugom Mmeau (II)
(BO3MOYKHO MCIOJIb30BaHUE BHleOMaTepuasioB), HabmoeHre 0Opa3lioB BelecTB
KOJINYeCTBOM 1 MoJib, UCC/Ie[joBaHHe OCOOEHHOCTell pPaCTBODEHUsS BeIeCTB C
pPas/iMuyHOM PpacCTBOPUMOCTBIO, TIPUTOTOBJIEHWE PacTBOPOB C OIpeJe/NéHHOU
MaCCOBOH [I0JiIel PaCTBOPEHHOTO BellleCTBA, B3aMMO/IEUCTBUE BO/Ibl C MeTa/yIaMu
(HaTpyeM U KasiblueM) (BO3MOXXHO HCIIO/Ib30BaHWE  BH/eOMaTepHasoB),



uccieoBaHe 00pasilloB  HEOpraHWYeCcKHWX BeIeCTB Pa3/dyHbIX  K/IaCCOB,
HabJ/Tto/jleHre U3MeHeHUs] OKpacKy MHAWKATOPOB B pacTBOpax KUCJIOT U IIesioued,
v3yueHue B3aumoelcTBUs okcuzaa Meau (II) ¢ pacTBopom cepHOUM KHC/IOTHI,
KUCJIOT C MeTa/ulaM{, peakLud HeUTpaau3alyu, MoJlydeHre HepacTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOr0 MeTajjla APYTMM M3 pacTBOpa COJIM, peLlieHHe
9KCIIepUMeHTaNbHbIX 33Jau 10 TeMe «BakHelllle KiaacChl HeOopraHWuYeCKUX
COoeIMHEHUI».

Ilepuoguyeckuii 3akoH u Ilepuosnueckas cucremMa XUMHUYECKHX
y1emeHToB [I. . MenjgeneeBa. CtpoeHue aromMoB. XHMHUUeCKas CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble MOMBITKK KAaCcCU(UKALIUM XUMHUUYECKUX 37eMeHTOB. [loHsiThe o
Ipymnmnax CXOJHBbIX 3/IeMeHTOB (IleJIoUHble U IjeJI0YHO3eMeslbHble MeTalllbl,
rajioreHbl, UHePTHbBIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3yioT aMpoTepHbIe OKCHU/IbI
Y TUJPOKCU/IBI.

[Teproauueckuii 3akoH. [Tlepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
. MenpeneeBa.  KopoTkomepuogHasi W JJIMHHOINIEpUOJHAas  (POPMBI
[Teproauueckor cuctemMbl xumuueckux 3yemeHToB [I. YI. MeHgeneesa. Ilepuoabl
v rpymnmbl. OU3MUeCKuM CMBbICI TIOPSAKOBOIO HOMepa, HOMEPOB Iepuoja |
TPYMIIbI 3/7IEMEHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX sfep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aTOMOB mepBbiXx 20 XUMHUYECKHUX 3JIeMEHTOB
[Teppoanueckou cuctemsl [. U. MenpgeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
3/IeMeHTa T10 ero rnosokeHuto B [lepuognueckoit cucteme [. 1. MeHieneeBa.

3aKOHOMEPHOCTU HW3MEeHeHUs pajuyca aTOMOB XUMHUYECKUX 3JIeMEHTOB,
MeTa//TMYeCKUX U HeEMeTa/VInueCKUX CBOMCTB IO IPYIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa u [lepuogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [/Isl pa3BUTHSI HayKd W mpakTuku. [I. VI. MeHgeneeB — yuyéHbld U
rpakJaHVH.

XvuMmuyeckas CBsi3b. KoBasieHTHass (TO/sipHasi W HeMOJsIDHasi) CBA3b.
OJIeKTPOOTPULIATE/IbBHOCTh XMMUYECKUX 3/1eMeHTOB. VIoHHas CBs3b.

CrenieHb  okucC/aeHUsA.  OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE  pPeakL|vu.
[Iporjecchl OKMC/IeHHs U BOCCTaHOB/IeHHsl. OKUC/IATe/IM YU BOCCTAaHOBUTE/IH.

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oOpa3l[0B BeleCTB MeTA//IOB M HeMeTa/uIOB, B3auMOjelCTBHe
TMIPOKCHJA L[MHKA C pacTBOpaMM KWCJOT W Ile/ioueid, MpPOBeJeHHe OIbITOB,
W/UTIOCTPUPYIOIIMX ~ TPUMEPbl  OKUCJ/IUTeTbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakLuM pas3oXKeHUs, COeJUHEHNS).

MescnpeomemHble ces3u



Peanuzaiysg MexnpeIMeTHBIX CBSI3eld TPU M3YyYeHWW XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCST Uepe3 UCMOAb30BaHMEe Kak OOI[UX ecTeCTBeHHO-HAay4YHbIX
TIOHSITUM, TaK W TIOHSATUM, SIB/SIOIIUXCS CUCTEMHBIMU /11 OTAebHBIX Mpe/IMeTOB
eCTeCTBeHHO-Hay4YHOr O LIUKJIA.

OOb1ue ecTeCTBeHHO-HayuHbIe TIOHSTHS: Hay4YHbIN (DaKT, TUIIOTe3a, Teopus,
3aKOH, aHa/lu3, CHUHTe3, Kiaccudukaius, TepuoJuUHOCTb, HabmoaeHue,
5KCIIEPUMEHT, MO/|e/TMPOBaHue, U3MepeHue, MO/ieJ/Ib, SIB/IEHUE.

®du3nKa: maTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIW],
M30TOIbl, PAJAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUU 3apsif], BelleCTBO, TeJo,
00BEM, arperaTHOe COCTOSTHHE Bell[eCTBa, Ta3, (hu3nueckre BeTUUWHbBI, eJUHULIbI
v3MepeHusi, KOCMOC, TIJlaHeTbl, 3B€3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

leorpadusi: armocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIMBO, BOJHbIe PeCypChl.

9 KJIACC

BeiecTBo U XMMHUUeCKas peakius

[Teproguueckuit 3akoH. [lepuoanueckas cucTeMa XMMUUECKHX 371EMEHTOB /1.
N. MeHnpeneeBa. CTtpoeHue aToMOB. 3aKOHOMEDHOCTHM B H3MEHEHHWU CBOUCTB
XAMMWYECKUX 3JIEMEHTOB TMEePBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUs W HUX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHWeM »3jeMeHTOB B [lepuoguueckoi
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHure BelleCcTBa: BHUJbl XUMHUYECKOW CBSI3U. THIbI KPUCTa/ITMYECKUX
PeméToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUMa KPUCTA//TMUECKOW PeIIETKU U
BU/Ia XUMUUECKOM CBS3U.

Krnaccudukaiiyss 1 HOMeHK/IaTypa HeopraHu4eCcKux BelecTB. XUMUUYeCKue
CBOMCTBA BeILeCTB, OTHOCALMXCA K PAa3/IMYHbIM KjacCaM HeopraHh4YeCcKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HeOPraHUUYeCKUX BeIlecTB.

Knaccudukalys XuMru4yecKUx peakijui 1o pa3/IMuHbIM Mpr3HaKam (10 YUCiy
M COCTaBy YUaCTBYIOL[MX B peaklUU BeIecTB, MO TeryioBoMy 3(deKrty, To
M3MEHEeHUIO CTelleHel OKUC/eHWs] XMMHUeCKUX 37IeMeHTOB, 10 0OpaTUMOCTH, TI0
y4acTUIO KaTanu3aTtopa). JK30- U 3HA0TepMUUeCKHe peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHssTHE O CKOpPOCTH XUMHYecKoW peakiyu. [ToHsiTie 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMUYECKUX peakiusX. [IoHsTHe O FOMOTeHHBbIX U TeTeporeHHBIX
peakuusax. [lonarue o katanuse. [IoHATHE O XMMHUUeCKOM paBHOBeCHMU. DakTOPHI,
B/IMSAIOIIME Ha CKOPOCTb XWMHWYECKOW peakuu W T[0JI0KeHHe XUMHUUYeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE  Peaki[iM,  2JIeKTPOHHBbIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETbHOM peaki1u. Cocras/ieHue ypaBHEHUM



OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakluid C  MCI0J/Ib30BaHWEM  MeTOoa
39JIEKTPOHHOTO OasiaHca.

Teopus 3/1€KTPO/IUTAUECKON AUCCOMAIIMM. DMEKTPOJIUThI U HE/IeKTPOIUTHI.
KatuoHbl, aHMOHBI. MexaHW3M [AUCCOLMAlMA BellleCTB C pa3/IMUHbIMU BUAAMU
xuMHUecKol cBsizu. CrerneHb Auccoraniii. CUbHbIE U C/1abble 3/IeKTPOJINTHI.

Peakiiiy nOHHOTO 0OMeHa. Y CJIOBUS MMPOTeKaHUs Peakiuii MOHHOTO 0OMeHa,
TOJIHbIE M COKpall[éHHble HOHHbIEe ypaBHeHUs1 peakiuil. CBOMHCTBa KHCJIOT,
OCHOBaHWM U CoJiel B CBeTe TMpeACTaB/leHHH 00 3IeKTPOMUTAYECKOU
aucconualuu. KauectBeHHbIe peakiiuv Ha UOHBIL. [ToHsATHE O TUPO/M3e COMeil.

Xumuueckuil 3KcnepumeHm:

03HAaKOMJ/IEHHME C MOJENSIMH KPUCTA//TMUECKHUX PpeIIEéTOK HeopraHUuueCcKuX
Bell[eCTB — MeTa/I/IoB M HeMeTa/uyioB (rpaduTa M asMasa), C/I0XKHBIX Bell[eCTB
(x/iopya HaTpusi), UCC/eJoOBaHHEe 3aBUCMMOCTM CKOPOCTH XMMMYECKOM peakluu
OT BO3[IeACTBUSI pa3/MUHbIX (DaKTOPOB, UCC/eJOBaHUE 3/IEKTPOMPOBOJHOCTU
pPacTBOPOB Bell[eCTB, TIpollecca /[AWCCOI[MAI[MM KHMCJIOT, Iilejioueidi U Comeu
(BO3MOXXHO  UCIMO/b30BaHWE BHJEO MaTepuasioB), TIPOBe/leHUe  OIIbITOB,
WUTIOCTPUPYIOIIINX ~ TIPU3HAKKM  TIPOTeKaHWs  peakiuii HWOHHOrOo  obOMeHa
(obpa3oBaHre ocajka, BbiJeseHHWe Tra3a, oOpa3oBaHWe BOAbI), OIbBITOB,
W/UTIOCTPUPYIOIIMX ~ TIPUMEpPbl  OKUC/IMTeTbHO-BOCCTAHOBUTETBHBIX  peakKIjuii
(ropeHue, peaklluUd pa3/iO>KeHUs], COeJJMHEHUs1), pacrio3HaBaHUe HeopraHUuueCcKuX
Bel[eCTB C TOMOIIbI0 KaueCTBEHHBbIX peaklUii Ha UOHbI, pelleHue
9KCIepUMeHTabHbIX 3aJay.

HemeTa//ibl U UX COeAHHEHUSA

OOijasi  xapakTepuCTHKa TaysoreHoB. OcO0eHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHUe U (PU3MUecKre CBOMCTBA IMPOCThIX
Bel[eCTB — TrajoreHoB. XWUMHUYeCKMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3auMoOJelicTBe C MeTa/l/laMd, HeMeTa/l/laMH, IilejiouaMu). XJIOPOBOJOPOZ,.
ConsiHasi KMC/0Ta, XMMUYeCKrWe CBOMCTBa, MoJiyueHUe, TipumeHeHue. [lelicTBUe
XJiopa U XJIOPOBO/IOPO/la Ha OpraHU3M 4YejioBeKa. BakHelllve X/I0pUAbl U UX
HaxoKJeHue B IPUPOJeE.

OObujasi xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. Oco0eHHOCTH CTpPOeHHst
aTOMOB, XapaKTepHble cTereHW okuciaeHus. CtpoeHue U ¢u3MUeckue CBOWCTBA
TIPOCTBIX BeleCTB — KUCI0PO/a U Cepbl. AJJIOTPOITHbIE MOAUMDUKALIMM KUC/I0POJa
U cepbl. XumMuyeckde cBoucTBa cepbl. CepoBOJOpPOA, CTpoeHue, (pusnyeckrie U
XUMHUecKkre cBoicTBa. OKCHU/IbI Cepbl Kak MpeJCTaBUTeM KHUCIOTHBIX OKCH/IOB.
CepHasg KWC/IOTa, (GHU3WUECKHe U XUMHWUeCKde CBoWcTBa (oOmme Kak
Tpe/iCTaBUTesIsE  Kjaacca KUCJIOT U crield@uueckue). XUMHYeCKHWe peakiu,
Jie)Kallie B OCHOBe TIPOMBIIIEHHOT0 criocoba TosiyyeHrsi CepHOM KHUCJIOTHI.
[TpumeHeHue cepHOM KUCIOTh. CO/IM CePHOM KHC/IOThI, KaueCTBeHHasi peakijys Ha



cysbdar-uoH. Haxok/ileHre cepbl U e€ coellMHeHUW B Mpupoje. XUMUYeCKOoe
3arpsi3HeHWe OKpY’Kalolllel cpefibl COeJMHEHUSIMU cepbl (KUC/IOTHBIE [OXKIH,
3arpsi3HeHHe BO3/lyXa U BO/JOEMOB), CIIOCOOBI ero rpeAoTBpaLLeHusl.

OO61asi xapakTepucTHKa 3/ieMeHTOB VA-rpymmnbl. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHble CTelleHW OKUC/eHHUs. A30T, pacripocTpaHeHHe B MpPUpoJe,
dur3nueckue U XuMUUeckue cBocTBa. KpyroBopoT a3oTa B rpupoje. AMMUaK, ero
dusrueckre U XMUMUUECKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
uX Qu3nyeckre U XMMHUYeCcKue CBOUCTBa, puMeHeHue. KauecTBeHHasi peakijus Ha
VMOHbl aMMOHMs. A30THasi KMCJIOTa, eé mojyueHue, (U3nueckue U XUMUUeCKUue
cBoiicTBa (0OIque Kak TIpeACTaBUTEeNs Kjlacca KHCJIOT U Crieluduueckue).
Vcrnosnb30BaHWe HUTPATOB W COJMed aMMOHHSI B KaueCcTBe MHUHepPabHBIX
ynobpeHuii. XuMuueckoe 3arpsi3HeHre OKpY>Karollel cpe/ibl COeZIMHeHUsIMU a30Ta
(KUCNOTHBIE [0XAW, 3arpsi3HeHWe BO3/yxa, TOYBbI WU BOZA0EMOB). dDocdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, usrueckue U XUMUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u docdhopHast Kucnorta, pusnueckrie U XMMUUeCKre CBOUCTRBA,
nonyyeHue. Vcronb3oBanue hocdaToB B KaueCTBe MUHEPaIbHbBIX y100peHu .

OOb1jasi xapakTepucTHKa 371eMeHTOB [VA-rpynmbl. Oco6eHHOCTH CTPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUC/IeHUWsl.  YTJepofi,  a/IOTPOITHbIE
Moav(UKalUM, pacrpocTpaHeHWe B TpUpoje, (u3nueckrue U XHUMUYECKHe
cBoricTBa. Afcopbuusi. Kpyrosopor yriepojia B nipupogie. OKCU/bl yraepoja, Uux
dbu3nueckue W XUMHYECKWe CBOWMCTBa, [JeWCTBME HA JKWBble OPraHU3MBbI,
rojiyueHrue U TIpUMeHeHHe. DKOoJIoThuuecKre Mpobsiembl, CBsi3aHHbIEe C OKCHUJIOM
yriaepoga (IV), rumorte3a T1/100a/IbHOTO TIOTEIVIEHUS KaMMaTa, TapPHUKOBBIM
5 peKT. YrosbHas KUCI0Ta U €€ COMU, uX (pusnueckre U XUMUUeCKHWe CBOMICTBA,
rojiyueHWe W TpuMeHeHWe. KauecTBeHHasi peakids Ha KapOOHaT-HOHBI.
Vcnosib30BaHre KapOOHATOB B OBITY, MeAWLIMHE, MPOMBIIIIEHHOCTA U CeTbCKOM
XO035UCTRBe.

[TepBoHaua/ibHBIE TTOHATHSL 006 OpraHUUeCKUX Bell[eCTBaX KakK O COeMHEHUsIX
yriaepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLePUH, YKCYCHast KUC/I0Ta).
[IpupogHble WCTOYHWKK YTJIeBOAOPOAOB (yronb, MPUPOJAHBbIA Ta3, HedTh),
MPOAYKTbI WX TiepepaboTku (6eH3WH), uX pojib B OBITYy M TPOMBILLIEHHOCTH.
[MToHsiTHE 0 OHOJIOTMUeCKY Ba)KHBIX BellleCTBaX: KUpax, Oenkax, yrieBofax — U Ux
poJM B JKWA3HM uUejioBeKa. MarepuanbHOe €QWHCTBO OpraHUuYeCcKuX |
HeopraHWYeCcKUX COeJMHEeHUHN.

KpemHuii, ero Qusnueckue ¢ XHMHUUECKHE CBOMCTBa, IIOJlyYeHUE W
npuMeHeHue. CoefvHeHUs KpeMHUss B rpupoge. OOiue mpejcTaBieHuss 00
okcuge kpemHus (IV) v kpemHueBor Kuciiote. CHUMMKAThl, UX UCIOJIb30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BakHellllie CTpOUTe/IbHbIE MaTepHuasbl: KepaMHKa,



CTEeK/10, 1ieMeHT, 6eToH, >keme300eToH. IIpobieMbl 6e30IMacHOTO MCITOb30BaHUS
CTPOUTE/IbHBIX MaTePUA/IOB B NTOBCEJHEBHOM XKU3HHU.

Xumuueckuil 3KcnepumeHm:

u3yueHre 00pa3lioB HEOPraHWYECKUX BeIleCTB, CBOMCTB COJISTHOM KHC/IOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakluid Ha X/JIOPH/-MOHbI M HaO/Mro/leHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakaroljue (uU3nyeckue W XUMHUYECKHe CBOWCTBA
rajJiorTeHOB M MX COeJuWHEHHH (BO3MOJKHO MCII0/Ib30BaHME BH/IeOMaTepUasoB),
O3HakomyieHWe C obpa3ljaMu XJIOpUOB (TajioTeHU/IOB), O3HAKOMJIEHHEe C
obpa3ijamu  ceppl W €€  coeJUHEHUSMH  (BO3MOXXHO  MCIIO/Tb30BaHUE
BH/leOMaTepuasioB), HaboieHre Tipoljecca oOyrMBaHUs caxapa o] JelCTBUeM
KOHLIEHTPUPDOBAHHOM CEPHOW  KHWC/IOTbI, M3y4YeHHe XHMHUUEeCKUX CBOWCTB
pa3baB/IeHHOM CepPHOM KUCJIOTHI, POBeJieHe KaueCTBeHHOW peakiuy Ha Cy/bdat-
WOH U HabsrofieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOlMCTBaMHU a3oTa, ¢ocdhopa M HUX coeAuHeHUN (BO3MOXXHO MCII0/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijamMu a30THBIX U (HochopHBIX yao0peHul, moayueHue,
cobupaHue, pacrio3HaBaHWe U U3y4yeHHWe CBOWCTB aMMMaKa, IPOBe/ieHue
KaueCTBEeHHbIX peaki[iii Ha UOH aMMoHUs U (ocdar-uoH U M3ydyeHue TPU3HAKOB
WX TIPOTeKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOM KMCJIOThI C M€e/IbIO
(BO3MOXXHO VICITI0JIb30BaHUE BU/leOMaTEPUAJIOB), V3y4yeHue Mozeen
KPUCTa/UIMUeCKUX PpeLISTOK anmasa, rpagura, (QyJiepeHa, O3HaKOMJIEHUE C
TIPOL[eCCOM  aficOpOIMK  paCcTBOPEHHBIX BEIIeCTB aKTUBUPOBAHHBIM VIVIEM W
yCTPOMCTBOM MPOTHUBOrasa, MoydyeHue, cobupaHye, pacrio3HaBaHUe U U3yueHue
CBOWCTB YTJIEKMCJIOTO Tra3a, MpOBe/ieHre KaueCTBeHHbIX peaklUii Ha KapOoHaT u
CUIUKaT-UOHbl M U3yueHUWe TIPU3HAKOB WX TIPOTeKaHUs, O3HaKOM/eHue C
MPOJyKLIMeld CUJMKAaTHOW TPOMBIIIJIEHHOCTH, pellleHrue SKCIepuMeHTalbHbIX
3a/1au Mo TeMe «BakHelIIMe HeMeTal/ibl U UX COeIMHEHUSI».

MeTa/l/Ibl U MIX COeJUHEHHS

OO611ast XapakTeprucTUKa XUMAYeCKUX 3/IEMEHTOB — MeTa/I/IOB Ha OCHOBaHUU
UX TIoNnoKeHUsi B Ilepuopuueckor cucTemMe XUMHUUeCKUX 3nemeHToB /[I. W.
MengeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTa//ioB. MeTa/yinyeckasi CBA3b U
MeTa//TMyeckasi ~ KpUCTa/uldueckasi  pelliéTKa.  JJeKTPOXUMHYECKUM  psif
HarmpsbKeHUH MeTasuioB. Pu3nuecKre U XUMHAYeCKre CBOMCTBa MetasuioB. OOiiue
criocobbl TIo/ydeHUss MeTa/iioB. [loHATHE O KOpPPO3WM MeETa/lJioB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CruiaBbl (CTaib, YyT'yH, AHOPaJFOMUHUM,
OpoH3a) ¥ uX MpUMeHeHHe B ObITY ¥ TIPOMBIIIIEHHOCTH.

[[lesiouHble MeTasuibl: TIO/IOKeHUe B [leproueckor CUCTEMe XUMUYECKUX
snemeHToB [I. V1. MeHgeneeBa, CTpoeHUe UX aTOMOB, HaxOXK[eHUe B IIpUpOJe.
dusrueckre U XMMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpus M Kanus). OKcuzabl U



TUAPOKCUBI HAaTpusi M Kanvd. [IpyumeHeHWe 1Ie/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[[lesiouyHO3eMe/IbHBIE MeTa//Ibl MarHUM W Ka/lbLiUM: TOJIO)KEeHHe B
[Teproauueckor cucteMe xumMuueckux 3nemMeHToB 1. Y. MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaXOXX/leHWe B Tipupojie. Pr3nyeckre U XUMUYeCKre CBOMCTBA MarHust
U Kaaplus. BaHeuiuve coefuHeHUs KanbLusi (OKCHZ, TUAPOKCHUJ, COJIN).
JKécTKoCTb BOJIbI M CIOCOOBI €€ yCTpaHeHUs.

AsromyHUN: To/ioKeHWe B [lepuonueckor cucTeMe XUMUYECKUX 3/1EMEHTOB
. W. MenjeneeBa, cTpoeHUe aTtoma, HaxoxzaeHue B mnpupoje. dusuueckuve u
XUMUYEeCKre CBOMCTBA altOMUHHUSA. AM(OTepHbIe CBOKMCTBA OKCHUZA Y TUPOKCH/A
aJTFOMUHUS.

Keneso: nonoxenue B [lepuoanueckor cucteMe XUMUYECKUX 371eMeHTOB /1.
N. MenpeneeBa, cTpoeHWe artoma, HaxoxjeHue B Iipupoge. dusnyeckue U
XHMMUUeCcKre CBOMCTBa »kese3a. OKCH/bI, THAPOKCH/IBI U cou Kese3a (1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOJyYeHUeE.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJIeHHe C oOpa3llaMd MeTa/JIoB U CIIaBOB, HX (PU3NUeCKUMHU
CBOMCTBaMH, U3yueHHWe pe3y/IbTaTOB KOPPO3MM  MeTa/ioB  (BO3MOXXHO
WCII0/Ib30BaHWe BUleOMaTepUasioB), OCOOEHHOCTeM B3aMMO/IeHICTBUS OKCH7A
Ka/JbLiUsl WM HaTpusi C BOJOM (BO3MOXKHO WMCIIO/Ib30BaHUE BH/€OMaTeprasioB),
WCC/Ie[JOBaHe CBOUCTB >KECTKOW BO/bI, MpOLIecCa TOPEeHUs >Keje3a B KUCIOPOJe
(BO3MOKHO  WCMOJIb30BaHWE  BH/€OMAaTepyasjgioB), TPU3HAKOB  IIPOTEKaHUs
KaueCTBEHHbIX peakl[iid Ha WOHbI: MarHus, Kasblys, aTlOMUHUS, I[[UHKA, KeJje3a
(I1) u »xene3za (III), meau (II), HabrOAeHWe U OTMMCAHHE TIPOLIECCOB OKpAIMBAHMUS
IJlaMeHU WOHAaMU HaTpus, Kaausd U Kaablusi (BO3MOXXHO MCII0/Ib30BaHUE
BU/leOMaTePUAJIOB), UCC/IeJOBaHHEe aM(OTEPHBIX CBOMCTB TMJPOKCUAA a/TFOMUHUS
Y TUJPOKCH/A LIMHKA, pellleHre SKCIIepMMeHTa/IbHbBIX 3aZiad Mo TeMe «BakHel1me
MeTaJulbl U UX COeJUHEeHUS».

XuMus U OKpy)Karwuias cpeja

BemectBa ¥ maTtepuanel B TOBCEJHEBHOM >XM3HU uvenoBeka. besoracHoe
WCII0/Ib30BaHKe BeIeCTB U XMMHUYEeCKHUX peakluii B ObiTy. [lepBasi momoiib 1pu
XAMMWYECKUX 0’KOraX U OTpaBJ/IeHUsIX.

XyWMHUYeCcKoe 3arpsisHeHHe OKpY’Karollen cpefbl (TipefienibHasi [JOMyCTUMast
KOHLIeHTpalusi BelllecTB, gajiee — [1/1K). Posb X¥MUM B pellleHUM 3KOJI0THUYeCKUX
npobsiem.

XumuuecKuii 3KcnepumeHm:

n3ydeHrve 00Opasi[oB MaTeprasoB (CTEK/O, CIUIaBbl METaJIIOB, TOJMMepPHbIe
MaTrepuaJibl).

MesicnpeomemHble cesizu



Peanu3zanyisi MeXXripeAMeTHbIX CBsi3eid TIpU WM3yueHHMHM XWMHUM B 9 Kiacce
OCYILIeCTB/ISIETCST Uepe3 UCMOAb30BaHMEe Kak OOI[UX ecTeCTBeHHO-HAay4YHbIX
TIOHATHM, TaK W TIOHSITUM, SIBSIOIIUXCS CUCTEMHBIMU I/l OT/Ie/IbHBIX TIPeMeTOB
eCTeCTBEHHO-HayYHOI'0 LIUK/Ia.

OOb1ue ecTeCcTBeHHO-HayuyHbIe TMOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CUHTe3, KaacCU(PUKalus, T[epuoJUIHOCTh, HabmoaeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHue, H3MepeHHe, MO7ie/lb, SsIBJieHWe, TapHUKOBBIM
3¢ (deKT, TeXHO/IOTUsl, MaTepHaJIbI.

dusrka: MaTepusi, aTOM, D3/€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TONbl, PaJMOAKTUBHOCTb, MOJIEKYJa, 37€KTPUYeCKUd 3apsj, MPOBOJHUKH,
TIOJIyTIPOBOJJHUKH,  IU3/IEKTPUKH, (POTO3/IeMEeHT, BeIecTBO, Telo, O0BEM,
arperaTHoe COCTOsIHWE Bell|eCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CIiiaBbl, (U3nMUecKre BeIUUUHbI, eJUHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPaHCTBO, MJ1aHeThl, 3Bé3bl, CoJHLIe.

buonorusi: dbortocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHepasbHbIE
y100peHusi, MUKPO3/IeMEHThI, MaKPO3/IeMeHThI, ITUTaTe/IbHbIe BelljeCTBa.

leorpadusi: armocepa, rugpocdepa, MUHepaabl, TOPHbIe TOPO/bI,
T0Jie3HbIe MCKOIaeMble, TOTJIMBO, BOJHbIE PeCYDCHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JINYHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3yabTaTbl OCBOEHHUS TIPOrpaMMbl OCHOBHOTO  001i[ero
oOpa3oBaHUsI JOCTUTAIOTCS B XOJle OOyueHUs XUMUU B eJWHCTBe ydeOHOW U
BOCITUTaTeIbHON JIesiTe/IbHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUNACKUMMU
COLIMOKYJIbTYPHBIMU UM IYXOBHO-HPaBCTBEHHbIMU LIEHHOCTSIMU, TIPDUHSTHIMU B
oOIrlecTBe TMpaBWaMU W HOPDMaMU TIOBeZieHUs] U CIIOCOOCTBYHOT TIpoILjeccam
CaMOTI03HaHUSsI, CAMOPa3BUTHS U COLIMA/IA3AIUM 00yUarOIINXCH.

JIMUHOCTHBIE ~ pe3y/lbTaThl  OTPa)KalOT  TOTOBHOCTh  OOYUarOIUXCS
DYKOBO/ICTBOBAaTbCSI CHCTEMON TO3UTUBHBIX 1[€HHOCTHBIX OpHEeHTalui W
pacilpeHyre oMnbiTa AesiTelbHOCTHA Ha eé OCHOBe, B TOM YKCJ/Ie B YaCTH:

1) naTpMOTHYECKOr0 BOCITUTAHHUA:

1[eHHOCTHOT'O OTHOIIIeHHsI K OTeUeCTBeHHOMY KY/JIbTYPHOMY, UCTOPUUYECKOMY
M HayuyHOMY Hac/e[yi0, TMOHMMAaHUS 3HAUeHUs] XUMUYEeCKOW HayKu B >KU3HU
COBpeMeHHOro 00I1lecTBa, CIIOCOOHOCTH BJaZieTh AOCTOBEpHOW WH(opMalei o
Tepe/IoBbIX JOCTW)KEHUSIX W OTKPBITHSIX MUPOBOM M OTeueCTBEHHOW XUMHH,
3aMHTEPeCOBAHHOCTH B HayUHBIX 3HAHUSAX 00 yCTPOMCTBe MUpa U OOIIeCTBa;

2) rpaXKJaHCKOr0 BOCIIUTAHUSA:

Mpe/CTaB/ieHdss O COLMAJbHbIX HOpPMax W TIpaBUIaX MeXIMYHOCTHBIX
OTHOIIIeHUI B KOJUIEKTHMBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00IIleCTBEHHO
Mojie3HoM,  yueOHOMCC/IeOBaTe/IbCKOM,  TBOPUECKOM W JIPYTUX  BUJax
JesiTe/IbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW [1esiTeIbHOCTH TIpH
BBITIOJTHEHUU y4eOHBIX, TI03HaBaTeIbHBIX 3aZlau, BBIMOJTHEHUH XUMUUECKUX
9KCIIePUMEHTOB, CO3/IJaHUM yUueOHBIX MPOEKTOB, CTPeM/IeHHs K B3aMMOITOHUMAaHHUIO
W B3aUMOIIOMOII[MA B TIpoljecce 3TOW yueOHOW [JesiTelbHOCTH, TOTOBHOCTH
OlleHUBaThb CBOE TIOBeJileHMe U TIOCTYNKM CBOMX TOBapHIled C TI03ULUU
HPaBCTBEHHBIX U MPaBOBbIX HOPM C YYETOM OCO3HAHUSI MOC/Ie/ICTBUM MTOCTYMKOB;

3) HeHHOCTH HAayYHOr0 NMO3HAHUSA:

MHPOBO33peHUecKre Tpe/ICTaB/ieHHsI O Bell[eCTBe M XWMHUUYECKOW peakiiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKU U COCTaBJISIIOIIUE
OCHOBY [iji TIOHUMaHHsI CYIL[HOCTA HAay4YHOW KapTWUHBI MUpa, TIpe/CcTaBieHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TMPUPO/bI, B3aMMOCBS3IX UYe/lioBeKa C
TIPUPO/IHOU CpeZioii, O POJIK XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTel;

M03HaBaTe/ibHble MOTHBBI, HallpaB/ieHHbIe Ha TOJlydyeHue HOBBIX 3HAHWUW 10
XUMUH, HeoOXoauMmble i OObSCHEHHUS HaO/MOfaeMbIX TIPOL[ECCOB W SIBJIEHUH,
TO03HaBaTe/bHOM, WUH(MOPMAI[MOHHOM U UMTaTeTbCKOW KYJIbTYpbl, B TOM 4YMCIIe
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TEKCTaMH, CIIPABOUHOM



JIUTEpaTypor, [OCTYMHbIMA TEXHUUECKUMM CpeACTBaMU WMH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHWI0 M TMO03HaHHWIO, JH0003HaTeNbHOCTh, TOTOBHOCTH U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/bCKOM
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HAIlpaB/IeHHOCTU W YPOBHSI 00yueHHUs B
Jla/IbHeUIIeM;

4) ¢popMupoBaHus Ky/IbTYPbI 3i0POBbSI:

OCO3HaHWe I1IeHHOCTU J>KW3HMU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/0POBbIM 00pa3 ’KW3HH, OCO3HaHHWe IOC/Te[CTBUN U
HeTpusTHe BpeAHbIX NpUBbIYeK (YrioTpebsieHs aJKOrosisi, HAPKOTHUKOB, KypeHus),
HeobXoAUMOCTH  COO/IOJieHUsT TpaBWI  0e30macHOCTU TIpU  oOpalljeHuu  C
XUMHUUECKUMU BeI[eCTBaMH B OBITY M peaibHOM »KU3HU;

5) TPyAOBOro BOCHUTAHMS:

MHTEepeC K MPakKTUUueCKOMY U3yueHHI0 Tpodeccuil U TpyJa pa3IMyHOro poaa,
yBakKeHHe K TPYy/y W pe3y/bTaTaM TPY/0BOH JesiTelbHOCTU, B TOM YHC/Ie Ha
OCHOBEe TPUMEHEHHs TIpeJIMeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/Iya/IbHOM TPAeKTOPHUH TTPOJ0/DKeHUsT 00pa30BaHMs C YUETOM JIMUHOCTHBIX
MHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpeOHOCTeH,
yCrelHol npodeccroHa bHON /IeSITe/IbHOCTH U Pa3BUTHS He0OXOAUMbIX YMEeHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(ECCUOHATLHOM CPeJie;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOLLeHHWe K TPUpoJie KaK HCTOUYHHUKY
»KU3HU Ha 3emsie, OCHOBe eé Cyll[eCTBOBaHMs], TOHUMaHUe 1L[eHHOCTH 3ZIJ0pPOBOT0 U
6e3omacHoro obpa3a >KM3HH, OTBETCTBEHHOE OTHOIleHHWe K COOCTBEHHOMY
bU3MUeCKOMY U TICUXWYeCKOMY 3/I0pPOBbIO, OCO3HaHHWe I[eHHOCTH COO/roieHus
nipaBu/1 6e3011acHOTO TOBejeHusI MpY paboTe C BellleCTBaMU, a TAaK)Ke B CUTYaLIUsX,
YTPO’KAOIINX 3/I0POBbIO U >KU3HU JTIOZIeH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHWS, T0/lyuyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY»Karolljel TIpUPOAHON Cpeiou, J/1s1 TIOBbILLIeHUSs
YPOBHSI  9KOJIOTMYECKOW KYJbTypbl, OCO3HaHUs T/700a/bHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0sieM U TyTel UX pellleHusl MOCPeJCTBOM MeTO/I0B XMMUH,
9KO0JIOTMUECKOT0 MBIIILJIeHUs], yMeHHUsl pyKOBO/ICTBOBAaThCSl UM B TIO3HABATe/IbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TPAKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTarnpeMeTHBIX pPe3y/JbTaTOB BbIJEMSIOT 3HAUMMble IS
dbopMUpOBaHMs MHPOBO33peHHUsT OOlljeHayuHble TIOHATUS (3aKOH, TeOpHs,
TIPUHLIUI, TUIOTe3a, (akT, CUCTeMa, TIpoliecc, SKCIIepUMEeHT U Apyroe.), KOTophbie
WCTIOTb3YIOTCS B €CTeCTBEHHO-HAayYHbIX yueOHBIX MpeAMeTax W I03BOJSIOT Ha
OCHOBe 3HaHWM U3 3TUX MpeAMeTOB (OPMHPOBATH Tpe/CTaBIeHWe O LieJI0OCTHOU



HayyHOUW KapTHHe MUpa, ¥ YHUBepCaibHble yueOHbIe [elCTBUS (TT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIE, PEry/lsTUBHbIE), KOTOpble 00ecrieunBaioT (OpPMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TUIAaHUPOBAHHIO U OCYIIECTB/IEHUIO yueOHOM
JesITe/IbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIe yUeOHbIe JeiCTBHSs

Ba3oBble jloru4yecKue JAeiCTBHs:

yMEeHHUSI HCII0/Mbh30BaTh MPUEMBI JIOTHUUECKOTO MBIIIIEHUs] TIPU OCBOEHHUH
3HaHUM: PACKpbIBaTh CMBIC/I XUMUUYECKUX TIOHATHN (BbIJENSTh UX XapaKTepHbIe
TIPU3HAKH, yCTaHAB/IMBAaTh B3aUMOCBSI3b C APYTMMH TIOHSITHUSIMH), WCIIOIb30BaTh
TIOHSATHUS /11 0ObSICHEHHs OT/e/IbHBIX (DAaKTOB U sIBJIeHWH, BLIOMpPATh OCHOBAHUS U
KpUTEPUM [I/Is1 KIacCU(PUKAIUY XUMHUEeCKHUX Bell[eCTB U XUMUUYECKUX PpeakIfui,
yCTaHAB/IMBaTh TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3M MEXIy OOBEKTaMH H3yueHHs,
CTPOUTD JIOTUUECKHe pacCyxaeHus1 (MHAYKTHUBHbIE, eJyKTUBHbBIE, TI0 aHA/IOTHH),
Jles1aTh BBIBO/IbI U 3aK/THOUEHHUS;

yMeHHe TIpUMeHSATb B TIpollecce TIO3HaHUSI TOHATUS (TIpeiIMeTHbIe W
MeTaripeiMeTHbIe), CHMBO/IMUYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMble B XUMUH,
1ipeoOpa3oBbIBaTh IMPOKO MPHUMeHsIeMble B XMMHUHM MOJe/IbHbIe TIpe/ICTaB/IeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmy/ia U ypaBHeHHe
XUMHUUECKOM peaki[uu — IpHU pellleHnH yueOHO-TI03HaBaTeIbHBIX 3a/lau, C YUETOM
9TUX MO/Ie/IbHbIX TpeJCTaB/IeHUIN BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 0OBEeKTOB — XUMHUUECKUX BEIeCTB U XMMHUUeCKUX peakiii,
BBISB/ISTH  OOIIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[CTBEHHbIE CBS3UM U
TIPOTHBOPEYMS B M3yUYaeMbIX MPOL[eCcCax U SIBIeHUSIX.

Ba3oBble ucc/1ejoBaTe/IbCKHe e CTBUS:

yMeHUe HCII0/Ib30BaTh IMOCTaBeHHbIe BOMPOCHhl B KadeCTBe WHCTPYMEHTa
MO3HAHUS, a TakKKe B KaueCTBe OCHOBBI [ii (POPMHPOBAHUSI THIIOTe3bl TIO
TIPOBepKe MPaBUWIbHOCTH BbICKA3bIBAEMbIX CYXKJeHUH;

nproOpeTeHWe OMbiTa I10 IJIAHUPOBAHHWIO, OpraHW3alldd W ITPOBEJEeHUI0
yUeHHYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOA0M IIpoliecca,
CaMOCTOSITe/IbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/iMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM MPOBEIEHHOTO OIbITa, UCC/IeJ0BaHUS, COCTABSATh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uaopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBAaTh WHGOPMALHIO
pa3MUHbIX BUZIOB U (JOpM TIpe/iCTaB/IeHMUs], ITOyuyaeMyt0 M3 pa3HbIX MCTOUHHKOB
(HayuyHO-TIOMyJ/IsIpHasi  UTepaTypa XWMHUYECKOTO CO/lep)KaHusl, CIIPaBOYHbIE
rnocobusi, pecypcbl VHTepHeTa), KPUTUUYECKH OL[€HHWBATh MPOTUBOPEUMBYIO U
HeJJOCTOBePHYH0 MH(OpMaILUIO;



yMeHUe TIPUMEHSITb pa3/iMuHble MeTO/bl W 3ampocChl TIPU TIOMCKe U oTOope
vHGOpMAaI[Mi ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAMMBIX [Jisi BbITIOJHEHUS
yueOHbIX Y M0O3HaBaTebHBIX 33/lay OMNpe/ie/IEHHOTO TUIIa, IpUoOpeTeHre OMbiTa B
00/acTd  WCTONB30BaHUS  WH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX — TEXHOJIOTHH,
OBJlaZieHWe Ky/IbTYPOi aKTUBHOTO MCTIO/Tb30BaHUS PA3/IMUHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITeJTbHO BbIOMpaTh ONTUMAa/IBHYIO (hOpMY TpeAcTaBieHus: HOOPMAaLUK U
WTIOCTPUPOBaTh pelllaeMble 3a/lauyd  HeCJ0XKHbIMA CXeMaMH, [uarpaMMaMu,
apyrumu (hopMamu rpadyKy U UX KOMOHWHAIUSIMU;

yMeHWe UCTOoJb30BaTh W aHaAM3WpoBaTh B TIpoljecce y4yeOHOM U
MCCIIeJ0BaTe/IbCKOM [lessTe/TbHOCTH UH(OPMALUI0 O BAUSHUM TIPOMBIILIEHHOCTH,
Ce/IbCKOTO XO03siCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleld TPUPOHOU
cpeJpbl.

KoMMyHHKaTHBHBIE YHHBePCa/TbHbIe YueOHbIe JeHCTBHUSA:

yMeHUsI 3ajJlaBaThb BOIpOChl (B XOJe Auanora U (WIid) AUCKYCCHM) MO
cyluiectBy  obcykgaemoil  Tembl, (OPMYJUPOBaTb CBOU  TIpeJ/IOXKeHUsI
OTHOCUTE/TbHO BBITIOJTHEHUS MPe/IJIOKeHHOU 3a/1auy;

yMeHUsT  TIPeACTaB/ATb  [OJy4YeHHble  pe3y/bTaThl  I103HaBaTeIbHOMU
JesiTeIbHOCTU B YCTHBIX M TIMChbMEHHBIX TeKCTaxX; JejlaTh IIpe3eHTaluio
pe3yJIbTaTOB BBITIOJIHEHHSI XMMUUECKOro 3KCrepuMeHTa (/1abopaTOpPHOIO OIbITa,
nabopaTopHO paboThI 10 UCC/IeJOBAHUIO CBOMCTB BeIlleCTB, yueOHOT0 TIPOeKTa);

yMeHUsT y4eOHOr0 COTPYyAHUYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HAaBaTeJIbLHOM W MCC/Ie[iloBaTelbCKOW  ZIeITe/IbHOCTU ~ TIPU  PellleHUH
BO3HUKAIIMX MpobjeM Ha OCHOBe yuéTa OOIMX WHTEpecoB U COTrJlaCOBAHUS
no3uruii (06Cy>keHusi, 0OMeH MHEHUsSIMU, «MO3TOBBIE IITYPMbI», KOOpAUHALIVS
COBMECTHBIX [IeWiCTBUM, ONpeJie/ieHe KPUTEpHEeB 110 OljeHKe KayecTBa
BBITIOJTHEHHOM paboThl U ApyTue).

PerynsiTUBHBbIE YHHBeEpPCa/IbHbIE YueOHbIe JeCTBUSA:

yMeHHe CaMOCTOSITE/IbHO OIfpefe/isiTh LieJid JesTe/lbHOCTH, TIaHWPOBaTh,
OCYIIIeCTBJ/ISITh, KOHTPO/IMPOBAaTh U TMPH HEOOXOAWMOCTU KOPPEKTHPOBAThb CBOIO
JesiTeNIbHOCTb, BbIOMpaTh Hanbosee 3(heKTHBHBIE CTIOCOOBI perIeHns YUeOHbBIX U
Mo3HaBaTe/bHBIX 3aJjau, CaMOCTOSITEJIbBHO COCTaB/ISATb WM KOPPEKTUPOBATh
TIpe/IJIOKeHHbIN  a/iTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJjaHUll € YUETOM
TIOJTyueHHus] HOBBIX 3HaHHM 00 M3yuaeMbIXx 0OBEKTax — Bell[eCTBaX W peaKIUsX,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/bTaTa 3asiBieHHOW Lie/ik, yMeHHe
WCITI0/Tb30BaTh U aHAIM3KMPOBATh KOHTEKCThI, TIpe/jjlaraeMble B yC/IOBUU 3aaHUM.

IMPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TipeiMeTHBIX pe3yJbTaTOB II0 OCBOEHWIO 00si3aTebHOTO
Co/lep>KaHMs, YCTAaHOBJIEHHOTO /JaHHOW deaepanbHOl paboudeil TporpaMmMmoi,
BbI/Ie/ISIFOT: OCBOEHHble 00yYaroIMMUCS HayuHble 3HAHUS, YMEHMUsI U CIOCOOBI



JercTBUM, crienuduueckue s TIPpeAMETHOM o0macth  «XUMHS», BHIBI
JleATeJIbHOCTWU [0  TIOJYyUeHWH0 HOBOTO  3HAHWSA, €ro WHTeprnpeTaluy,
ripeoOpa30BaHKIO U IPUMEHEHHUIO B Pa3/IMUHbIX YUeOHbIX U HOBLIX CUTYal[UsIX.

K koHily obyueHusi B 8 Kjiacce rpesiMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUIA:

* DPAacCKpbIBaTb CMBICJ OCHOBHBIX XMUMHWYECKHX TOHATUMU: aTOM, MOJIEKYJa,
XMMUUECKHH 3JIEMEHT, TPOCTOe BeIeCTBO, C/I0XKHOe BeIecTBO, CMeCh
(omHOpOZHAst U HEOAHOPOAHAs), BaJIEGHTHOCTb, OTHOCUTE/IbHAs aTOMHasi U
MOJIEKYJ/ISIDHasi Macca, KOJMYeCTBO BelleCTBa, MOJIb, MOJIIPHas Macca,
MaccoBasi I0/si XMMAYEeCKOro 3jieMeHTa B COeIMHeHUH, MOJISIPHbIN 00BbEM,
OKCH/l, KUCJIOTAQ, OCHOBaHHWE, COJib, 3JIEKTPOOTPULATe/TbHOCTb, CTeleHb
OKHCJIeHUS], XMMHWYeCcKas peaklys, KaacCU(PUKalUs peakluil: peakluu
COeIUHEHWs, peakLUU pPa3/IOKeHUsl, peakuu 3aMelleHus], peakLluu
oOMeHa, 9K30- U H/I0TepMHUYEeCKHe peakiiu, TeroBoi 3deKkT peakiuy,
AP0 aTOMa, 3JIEKTPOHHBIM CJI0OM aTOMa, aTOMHasi OpOWTa/b, pajuycC
aToMa, XMMHUYecKasi CBsi3b, MOJSIDHAsi M HETOJIsIpHasi KOBaJIeHTHasi CBSI3b,
VIOHHasi CBfI3b, MOH, KAaTUOH, aHWUOH, PacTBOpP, MAacCOBasi [OJisi BelleCTBa
(mpoLieHTHAas1 KOHL|eHTpALUs) B paCTBOPE;

e WJ/UIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS MPY OMKMCAHUM BeLeCTB U UX TMpeBpallleHUl;

e WCMOJIb30BaTh XUMHUYECKYH0 CHUMBOJIUKY [/l COCTaBjaeHusi (opmy
BEILIeCTB U YPAaBHEHUM XMMUYECKUX PeaKLui;

e OIpe/ieNiATh BaJIEHTHOCTh aTOMOB 37IeMEHTOB B OMHApHBLIX COeJWHEHUSIX,
CTelleHb ~ OKHC/IeHWs  37IeMeHTOB B~ OWHApHBIX  COeAMHEHUsX,
TIPUHA//IEXKHOCTh BELLEeCTB K OMNpeAeéHHOMY K/IacCy COeJIUHEHUH I10
dbopmynam, BHJ XUMHUYECKOM CBsI3U (KOBa/ieHTHas W WOHHas) B
HeOpraHu4eCcKuX CoeZIMHeHUsIX;

e packpeiBatb cMbIica [lepuoguueckoro 3akoHa [l. W. MeHgesneesa:
JIeMOHCTPHUPOBaTh TOHUMAaHWe TepUOANYECKOM 3aBUCMMOCTHA CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJI0KeHus1 B Ilepuoauyeckor cucreme,
3aKOHOB COXPaHEHUsI MacChl BeIlecTB, TMOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOrajjpo;

e ONUCHIBATb W XapaKTepu3oBaTb Tab/muuHyo ¢dopmy Ileproanueckoit
CUCTeMbl XMMHUUECKMX 3JIEMEHTOB: pa3nu4yaTb IIOHATHS «TJIaBHAast
noarpyra (A-rpyrma)» U «mobouHas noArpynna (b-rpymma)», Masbie U
Oosblliie TIepUO/bI, COOTHOCHTH 00O03HAueHHs, KOTOpble WMEIOTCS B
Tabnure «[lepuojuyeckas cucTeMa XUMHYecKMx »3nemeHtoB /. M.
MeHzenieeBa» C UMCJIOBBIMU —XapaKTePUCTUKAaMU CTPOEHUSI aTOMOB



XUMHUUeCKUX 3/IeMeHTOB (COCTaB U 3apsifi si7jpa, o0iilee UKC/I0 3/IeKTPOHOB
Y pacripeie/ieHe UX 10 3/IeKTPOHHBIM CJIOSIM);

K/1acCU(UIMPOBaTh XUMUUYECKUe 3/IeMeHThI, HeopraHuJyeckre BelllecTBa,
XUMUYecKrde peakiuy (M0 YUCIY Y COCTaBY y4YaCTBYHOIIUX B peaklyuu
BelLleCTB, 10 TeryioBoMYy 3 deKTy);

XapaKTepu30BaTh (OMHCHIBaTh) OOIMe XWMHUYeCKHe CBOMNCTBA BeleCTB
pa3MUHbIX K/IaCCOB, MOATBEP>K/Aasi OMMCaHue TIPUMepaMHi MOJIEKYISIPHbIX
ypaBHEHMM COOTBETCTBYIOIUX XUMUUECKUX peaklvii;

TIPOrHO3UPOBATh CBOMCTBA BEII[ECTB B 3aBUCMMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPDOTeKaHHsI XUMUUECKUX T[peBpallleHui B
Pa3MYHbIX YCIOBUSIX;

BBIUMC/IATb OTHOCUTEJIbHYI0 MOJIEKYJIIPHYI0O UM MOJISIPHYHO ~ MacChl
BeII|eCTB, MAaCCOBYIO [IOJIF0 XWMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeMHEHUsI, MaCCOBYIO /IOJTIO Bell[eCTBa B PAaCTBOPe, TIPOBO/UTH PACUEThI
T10 YpaBHEHHIO XUMHUUYECKON peaki[vy;

TIPUMEHSITh OCHOBHbBIE Ofepaljiy MbIC/IUTE/IbHON JiesiTeTbHOCTU — aHaJu3
1 CUHTe3, CpaBHeHHe, 0000IIeHHe, CHCTeMaTU3al[{io, K/IaCcCU(HKALIIO,
BbIsIBJIeHWe TIPUUMHHO-C/Ie/ICTBEHHBIX CBs3el — /i W3y4YeHUsl CBOMCTB
BEI[eCTB U XUMHUUECKMX peakIui, ecTeCTBeHHO-HayuyHble MeTO/bl
To3HaHUS — Hab/roZieHre, W3MepeHre, MOJeTMPOBaHUe, YKCIIePUMEHT
(peanbHBIN U MBIC/IEHHBIN );

C/lefoBaTh ~ TpaBWIaM  TI0/Ib30BaHMS ~ XMMHYECKOW  TOCy/ol U
nabopaTopHbIM 000py/lOBaHHMEM, a TakKe IIpaBWIaM oOpailleHus C
Bell[eCTBAaMU B COOTBETCTBUM C HWHCTPYKIUSIMA TI0  BBITIOJTHEHUIO
nabopaTopHbIX XWUMWUECKHUX OIBITOB TIO TIOJNyUeHHWI0 W COOMpaHHIo
ra3oo0pa3HbIX BellecTB (BOAOpPOJa U KUCA0pO/a), TPUTOTOBJIEHUIO
pPacTBOPOB C OMpejie/IEHHOW MacCOBOM /l0/ield PaCTBOPEHHOIO BeIlleCTBa,
MJIaHUpOBaTb U TPOBOAUTH  XUMHUUECKHEe  JKCIIePUMEHThI 10
PACII03HAaBaHWIO PACTBOPOB I1le/I0Uel U KUCJIOT C TIOMOII[bI0 MHIUKAaTOPOB
(makmyc, deHosndTaNerH, METUIOPaHXK U Jpyrue).

K koH1ly oOyueHusi B 9 Kjacce rpefiMeTHbIe pe3y/bTaTbl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl yMEHU:

pacKpbiBaTb CMBIC OCHOBHBIX XUMHUYECKUX TOHSTUM: XUMUUECKUU
3jIeMeHT, aTOM, MOJeKyja, WOH, KaTWOH, aHWOH, TPOCTOe BellecTBo,
C/IO’)KHOEe BeIleCTBO, BaJIeHTHOCTb, 3J/IeKTPOOTPULaTe/bHOCTb, CTeleHb
OKHCJIeHUS], XMMUYeCKasi peaklys, XUMUUecKasi CBsi3b, TEIJIOBOM 3(PQeKT
peakiuv, MOJb, MOJIApDHBIA  00BEM,  pacTBOpP,  3JIEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3JIEKTPOJIUTAYECKAs AUCCOLMALUS, peaklUUd HOHHOIO
oOMeHa, Kara/iu3aTop, XUMUYeCKOe PpaBHOBecHe, oOpaTUMbie U



HeoOpaTUMble peaki[uH, OKHC/IUTeTbHO-BOCCTAaHOBUTE/IbHbIE —PpeaKIUy,
OKWCJIUTe/Ib,  BOCCTAHOBUTE/b,  OKUCJI€HWe W  BOCCTaHOBJIEHHE,
ajuioTponusi, aMm(GOTepHOCTh, XMMUUeCKasi CBSi3b (KOBaJieHTHasi, UOHHasl,
MeTaJ/ulnueckKasi), KpUCTa//IMuecKas pelIéTka, KOpPpO3Usi MeTasl/oB,
CI/IaBbl, CKOPOCTb XWUMHWYECKOW peakluu, TIpefesbHO [OIMyCTUMast
koHueHTpauus [1IK Bemjectsa;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS MPY ONKMCAHUM BeLeCTB U UX TMpeBpallleHUl;
WCIO0J/Ib30BaTh XUMUYECKYI0 CUMBOJIUKY [Jii COCTaB/ieHHsT (opMy
BEILIeCTB U YPAaBHEHUM XMMUYECKUX PeaKLui;

orpeJensaTh BaleHTHOCTb U CTENEeHb OKUC/IEHHUS XUMUUECKUX 37IEMEHTOB B
COeJMHEHHAX pa3/IMYHOr0 COCTaBa, MPUHAJJIEKHOCTb BeIecTB K
orpeJe/léHHOMY KJ/acCy COeJuHeHWW Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, HWOHHasl, MeTa/yldueckas) B HeOpraHWueCcKux
COeJMHEHHUAX, 3apsi/i MOHA M0 XMMHUYECKOM (opMysie, XapakTrep Cpejbl B
BOJIHBIX PacTBOpax HEOPraHWYeCKUX COeJMHEHWH, TUIl KpPUCTa/UTMUeCKOU
PEIETKY KOHKPeTHOTO BeIleCTBa;

packpbiBaTh CMmbICa [lepuoguueckoro 3akoHa [I. . MenjesieeBa u
JIEMOHCTPUPOBaTb €ro IOHMMaHWe: OMNUChIBaTb M XapaKTepr30BaTh
TabmuHyto ¢opmy [leproguyeckoit CUCTEMbI XUMUUECKUX 3/IEMEHTOB:
pa3nuuaTh IIOHATHSI «TJaBHasi ToArpyrma (A-rpyrmia)» U «1o0ouHast
noarpynna (b-rpynma)», Manbie u Oosibliie TepUO/bl, COOTHOCHUTH
o003HaueHusi, KOTOpble HMEKTCS B TepUoAUYecKor Tabiule, C
UYUC/IOBBIMM  XapAaKTePUCTUKaMW  CTPOEHHS  aTOMOB  XWUMHWYECKUX
3jieMeHTOB (COCTaB W 3apsAj] siapa, o0Ilee YHC/IO 3/IEKTPOHOB U
pacripefiejieHe UX TI0 37eKTPOHHBIM C/I0sIM), OOBSICHSTH 0OIHe
3aKOHOMEPHOCTU B U3MEHEHWH CBOMCTB 37IEMEHTOB U UX COEJWHEHWW B
Tripefiesiax MasibIX [epUOZIOB Y TJIaBHBIX MOATPYNI C YYETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMHUUYECKUe 3/IeMEHTbI, HeopraHu4yeckue BellecTBa,
XUMUYECKHe peaklyy (M0 YMCIy M COCTaBy y4YaCTBYHOIIMX B peakLUd
BeILleCTB, MO TerJIOBOMY 3((eKTy, M0 M3MEHEeHUIO CTereHel OKUC/IeHUSs
XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMChIBaTh) 00IIMe U creluduueckre XUMUUeCKHe
CBOMCTBa TIPOCTBIX UM CJIOXKHBIX BeLeCTB, MOJATBEpPXKZJasi OIHCaHHe
rpuMepaMU MOJIEKY/ISIDHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYHOLLIUX
XMMMWYECKUX peaKIui;

COCTaBJIAITb YPaBHEHUS] 3JEKTPOJIMTUYECKOM [UCCOLMALIMM  KHUCJIOT,
11eJI0Ye U COJIei, MOJTHbIe U COKPALLEHHbIEe YPAaBHEHUS peaKLiMii HOHHOTO



oOMeHa, ypaBHeHUs peakiuii, TOATBEP)KAAIOIINX CyIleCTBOBaHHE
reHeTHYeCKOU CBSI3M MeXKIy Bell[eCTBaMH Pa3/IMYHbIX K/1aCCOB;
PaCKpbIBaTh  CYIIHOCTb OKUC/UTETbHO-BOCCTAHOBUTEBHBIX — PeaKLni
TIOCPe/ICTBOM COCTaBJ/IeHUS 3/IEKTPOHHOTO OaaHca 3TUX peakLvi;
TIPOrHO3UPOBAaTh CBOWCTBA BEIeCTB B 3aBUCHMOCTH OT WX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKaHUs XUMHWUECKUX TIpeBpalljeHuii B pa3/MUHbIX
YC/IOBUSIX;

BBIUMCJIATE OTHOCUTETIbHYIO MOJIEKYJ/IIDHYI0O U MOJISIPHYIO ~ MacChl
BeII|eCTB, MAaCCOBYIO [IOJIF0 XMMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeJJMHEHMsI, MaCCOBYIO /IOJTIO Bell[eCTBa B PAaCTBOPe, TIPOBO/IUTH PACUEThI
0 ypaBHEHUI0 XMMUUYEeCKOW peaklIvy;

cobsmofaTh  TpaBWIa  TO/Ib30BaHUS ~ XUMHYECKOW  TMOCyJod |
nabopaTopHBIM 000py/IOBaHMEM, a Tak)Ke IIpaBUa OOpaIeHusi C
BelleCTBAMU B COOTBETCTBUU C WHCTPYKLUSMU TIO BBITIOJTHEHUIO
7abopaTOPHbIX XWMHUYECKUX OIBITOB TI0 TIOMyYeHHI0 W COOMpaHUIo
ra3o000pa3HbIX BelllecTB (aMMHaKa U YIJIeKUCIOTO ras3a);

TIPOBOIUTh ~ PeakKI[iH, TIOATBep)KJAlollie  KaueCTBeHHbI  COCTaB
Pa3/IMYHBIX BeIeCTB: PACIIO3HABaTh OMBITHBIM MYyTEM XJIOpUA-, OpOMUA-,
uoauj-, KapboHat-, docdat-, cunMkaT-, Cyabdar-, TUAPOKCU-UOHBI,
KaTUOHbI aMMOHMSI M WOHBI M3yUeHHbIX MeTa/lJioB, MMPUCYTCTBYIOIIUE B
BO/IHBIX PaCTBOpPaxX HEOPTaHUUYECKHX BelleCTB;

TIPUMEHSITb OCHOBHbIE OTlepaljii MBICUTE/bHOU [1esTe/TbHOCTH — aHaIu3
W CUHTe3, cpaBHeHMWe, 0000ieHre, CHUCTEeMaTH3alUI0, BbIsSB/IEHUE
MIPUYMHHO-C/Ie/ICTBEHHBIX CBsi3ell — /i1 U3y4yeHusi CBOWCTB BeIeCTB U
XUMHUECKUX Deakiiii, eCcTeCTBeHHO-HayuHble MeTOAbl TI03HAHUS —
Hab/to/leHre, U3MepeHre, MojelupoBaHue, SKCIiepUMeHT (peasbHbI U
MBbICJ/IEHHBIM).



TEMATHNYECKOE IVNTAHUPOBAHUE

8 KJIACC
KonnyecTrBo yacos
No HaumeHoBaHue pa3jesioB U JnekTpoHHbIe ({udpoBbIe)
KonTposibHbIe IIpakTHUyeckue
n/n TeM NPOrpaMmabl Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
Pa3pen 1. IlepBoHayasibHbIe XMUMHUUYECKHE TIOHATHUSA
Xumusi — BakHast 00/1aCTh

11 €CTeCTBO3HAHUS U 5 ’ bubmmoreka LIOK

’ MPaKTUUeCKOU J1eITeTbHOCTH https://m.edsoo.ru/7f41837c

yesioBeKa

12 BerjectBa u xummnueckue 15 1 bubmioreka LIOK

’ peaKIuu https://m.edsoo.ru/7f41837c

Wtoro no pa3zpeny 20

Pa3zgen 2. BaxkHelilue npejCTaBUTe/ M HEOPraHMUeCKUX BelliecTB
21 Bospayx. Kucnopog. ITonsatue 6 bubmuoreka IIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bogopog. [ToHsATHE 0 KHCI0TaxX 3 1 Bbubmioreka LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. IToHsiTHe 006 5 1 1 bubmmoreka LIOK

' OCHOBaHUsIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ/TaCChI 1 1 1 bubnumoreka LIOK

’ HeOpraHnyeCcKux CoeJMHeHU https://m.edsoo.ru/7f41837c

Ntoro no pa3zpeny 30

Pa3pen 3. Ilepuopgnyueckuii 3akoH U Ilepuosguyeckasi ccreMa XuMHUecKUX 3/ieMeHTOB [I. V1. MenjeneeBa. CTpoeHHe aTOMOB.
XumMnueckas cBfi3b. OKHC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIE PeaKIiiH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[MepuoguuecKuii 3aKOH U

31 [Teproguueckasi cucrema y bubmuoreka IIOK
' XAMUYeCKHX 3yiemeHToB /. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XuMHUUecKas CBS3b.
3.2 OKucuTeIbHO- 8 Bubnmorexa [OK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHbIE pPeaKl[uu
bubmuoreka IIOK
n 1
TOTO TIO PASAETY > https://m.edsoo.ru/7f41837c
Pe3epBHoe Bpems 3 Bubmmorexa [JOK
P P https://m.edsoo.ru/7f41837c
OBHIEE KO/IMYECTBO YACOB I10 68

I[TPO'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KV/IACC

KosinuecTBo yacos JJIeKTPOHHbIE
HaumveHoBaHMe pa3/ie/ioB U TeM (yudpposBbIe)
Ne n/m Kontponbusl | IIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/ibHBIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1. BemjecTtBo 1 XuMHU4YeCKHe peakijuu
11 [ToBTOpEHUE U yrTybIeHre 3HAHUH . 1 bubmoreka LIOK
' OCHOBHBIX pasziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYeCKUX 4 bubmoteka LIOK
’ peak1uii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKas JUCCOLaLIs. 3 1 1 bubnuoreka IIOK
' XuMHUeCcKre peaklii B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pa3pen 2. HemeTa/l/ibl U UX COeJMHEHUS
51 OO0111as1 XapaKTePUCTUKA XUMHUUECKUX 4 1 bubmoreka IIOK
’ snemMeHTOB VIIA-rpymrbl. ['asioreHsl https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepHUCTHKa XUMUUECKUX
2.2 snemeHTOB VIA-rpynmsl. Cepa u eé 6 bubmotexa OK
' Py - -eP https://m.edsoo.ru/7f41a636
CcoeIMHeHUst
OO0111ast XapaKTepUCTHKA XUMUYECKUX
2.3 371eMeHTOB V A-rpytibl. A30T, Gocdop U ux 7 1 bubmiorexa OK
' by ' ’ P https://m.edsoo.ru/7f41a636
COoeIMHeHUst
OO0111ast XapaKTepUCTHKA XUMUYECKUX
2.4 snemMeHTOB [VA-rpymmsl. Yriepog v 8 1 2 bubmotexa OK
' 3 PYTITBL. JIEPO https://m.eds00.ru/7f41a636
KPeMHUI U UX COeJUHEeHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Wtoro no pa3zpeny

25

Pa3pgen 3. MeTa/ljibl U X COeJHHEHHUSA

. bubmoreka LJOK
3.1 Obuype cBoiCTBA MeTa/I0B 4 https://m.edsoo.ru/7f41a636
3.2 BakHelillve MeTasibl ¥ UX COeJUHEHUS 16 Bubmmorexa T[OK
https://m.edsoo.ru/7f41a636
Ntoro no pazpeny 20
Pa3pen 4. Xumus 1 OKpy)Kawiias cpeja
4.1 BeiliectBa 1 MaTepuasbl B )KU3HU UeIOBEKa 3 Bubmaorexa OK
’ . p https://m.edsoo.ru/7f41a636
Wtoro no paspeny 3
Pe3epBHOE Bpems 3 bubmiorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHO# OBFPA30BATEJ/IbHOU ITPOT'PAMMBI

8 KV/IACC

Kop
npoBepsieMoro
pe3y/ibTarTa

IIpoBepsieMble peAMeTHBIE Pe3y/IbTaThl 0CBOCHHS 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O 00111ero o0pa3oBaHus

1

ITo Teme: «HepBOHaT-IaJ'[beIe XHUMHU4YeCKue IroHATHUIA»

1.1

pacKpbIBaTb CMBICJI OCHOBHBIX XUMHUYECKHX IIOHSITUH: aToM,
MOJIeKy/la, XVUMHYeCKUM 3/IeMeHT, TIPOCTOe BeIeCTBO, CI0XKHOe
Bell|eCTBO, CMeCh (OZHOpPOZHAasi W HeOAHOpOJHasl), BaJEHTHOCTb,
OTHOCHUTe/IbHAasi aTOMHasi M MOJIeKy/isipHasi Macca, KOJIMYeCTBO
BellleCcTBa, MOJIb, MOJIIPHAsi Macca, MaccoBasi [0/ XMMUYeCKOro
3/IeMeHTa B COe/IMHEHHH, MOJISIpHBIA 00BEM, XUMHUecKasi peakijys,
K1accuuKalus — peakUMid:  peakUUM — COeJMHEHWs,  PpeakLuH
pasfoKeHMs], peaklyy 3aMellleHusl, peakLuM oOMeHa, 5K30- U
SH/I0TEPMUYECKHe peakldd, TeryioBoM 3(deKT peaklUu, pacTBOD,

MaccoBasi 10/1s1 BeljecTBa (TIPOLieHTHasi KOHLIEHTPALYs1) B PaCTBOpe

1.2

WJIJIOCTPUPOBATL B3dHMMOCBA3b OCHOBHBLIX XHWMHYECKHX TIOHATHUU U

TIPUMEHSTDb 3TU MOHSTUS MPY OMKUCAHWU BellleCTB U UX MpeBpalleHui

1.3

UCITO/b30BaTh XUMHUYECKYH) CHUMBOJIMKY [J/IS1 COCTaB/ieHUs] (OpMYyI

BelleCTB 1 ypaBHeHI/Iﬁ XUMHUYEeCKHX peaKL[I/II\/JI

1.4

PaCKPLIBATb CMBICJI 3dKOHOB COXpPaHEeHUA MaCChbI BeleCTB,
IMOCTOAHCTBA COCTdBd, dTOMHO-MOJIEKY/IADHOIO YU€HHsS, 3dKOHA

ABorazpo

1.5

orpenessiaTb Bd/IEHTHOCTb dTOMOB 3JIeMEHTOB B 6I/IHapHLIX

COoeMHEeHUAX

1.6

K/IacCU(PUIMPOBaTh XUMUUYECKHe peakluu (10 4YKWCIy U COCTaBy

YYaCTBYIOIIUX B PeaKI[UU BellleCTB, 10 TeryioBoMy 3 heKTy)

1.7

BBIUUC/IATE OTHOCUTE/IBHYIO MOJIEKYJ/IAPHYIO W MOJIADHYHO MACChI

BeI|eCTB

1.8

BBIUHUC/IATH MAdCCOBYHO OO0 XMMHUECKOIO 3J/IEMEHTA II0 (bOpMyJ'Ie

COeIUHEeHMS,




1.9

BBIUHUC/IATE MACCOBYIO [OJIIO BEIeCTBA B paCTBOpe

1.10

NIPUMEHSITh eCTeCTBeHHOHayuHble MeTO/bl 1T03HaHusI — Hab/rozieHue,
V3MepeHue,  MOJe/JIMpOBaHHe,  JKCIIepUMeHT  (peajJibHbId U

MBbIC/IEHHBIN)

ITo Teme: «BakHemme npeacTaBUTe/IM HEOPraHUYeCKHX BEIeCTB»

2.1

PaCKpPbIBATb CMBICZT OCHOBHBIX XHWMHWUYECKUX TIOHSITHIA: OKCH[,

KHC/I0Ta, OCHOBAaHKeE, COJb

2.2

OTpeZie/ISiTh TIPUHAZJIE)KHOCTh BeIIeCTB K OMpee/IEHHOMY KJlaccy

coelMHeHU 110 hopmysiaM

2.3

K/IacCU(ULIMPOBaTh HeOPraHWYyecKue BelllecTBa

2.4

XapaKTepr30BaTh (OMHCBHIBaTh) O0OI[Me XWUMWUECKHe CBOMCTBa
BeIIIeCTB pa3/MUHbIX KJIaCCOB, TOJTBEp)KJasi OrucaHue TMpuMepaMu

MOJIEKY/ISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX peaKLUit

2.5

MPOrHO3UPOBAaTh CBOMCTBA BeIIeCTB B 3aBUCUMOCTHM OT MX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH TPOTEKaHUs] XUMUUECKUX

HPEBpaLLIEHI/II;i B PA3/IMUHBIX YC/IIOBUAX

2.6

c/lefioBaTh  TIpaBW/IaM  T10JIb30BaHUS ~XMMHUUeCKOW TOCyJod U
nabopaTOpHbIM 000py/IOBaHWEM, a TakKXKe TpaBWiaM oOpallieHust C
BEIl[eCTBaMH B COOTBETCTBUM C WHCTPYKIUSMHU TIO BBIMOJIHEHHIO
71abopaTOPHBIX XUMHUECKUX OIBITOB T0 TIOJYYEeHHI0 W COOMpaHUIO
ra3oo0pa3HbIX BelecTB (BOOpPOJAa W KHCI0PO/a), TPUTOTOBJIEHHIO
pacTBOpPOB C OMpe/le/IEHHOM MacCOBOM [lofiel  PacTBOPEHHOIO
BeIIleCTBa, TVIAHUPOBATh U TIPOBOJIUTh XUMHUECKHE KCIIEPUMEHTHI T10
pacrio3HaBaHHIO paCTBOPOB Ille/iodeid ¥ KHUCJIOT C TIOMOILBIO

VH/UKATOPOB (11akMyc, heHo(TaenH, MeTUI0PaHX U JIpyTHe)

2.7

MIPOBOJUTH PACUETHI 110 YPaBHEHUIO XMMHUUECKOW peakLiuy

[To Teme: «[lepuoguueckuii 3akoH U [lepuoguueckas cucrema
xumuueckux 3nementoB [I. . MenpgeneeBa. CTpoeHue aTOMOB.

Xumuueckas cBs13b. OKHUCIUTE/TbHO-BOCCTAHOBUTE/IbHbBIE peakumn»

3.1

PaCKpbIBaTh CMBICTT OCHOBHBIX XHMHUECKHUX TOHSTUH: SOPO aToMa,
3JIEKTPOHHBIN C/IOW aTroMa, aTOMHasi OpOWTatb, PpafuyC aToMma,
XUMUYeCKasi CBfI3b, TIOJIIPHAsi W HeETIOJIsSpHAasi KOBaleHTHasl CBSI3b,
3/IeKTPOOTPULIATe/IbBHOCTb, HWOHHAs CBsi3b, WOH, KAaTHOH, aHMUOH,

CTerieHb OKHCJ/IEHUA




3.2

KJIaCCH(l)I/IL[I/IPOBaTb XUMHUYeCKHe 3JIEMEHTHI

3.3

OTMCBhIBaTh U XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoguueckoit
CUCTeMbl XMMHYECKUX 3/IEMEHTOB: pa3/MuyaTb IIOHATUS «IJIaBHAasl
noarpynmna (Arpynma)» U «mobouHas mogrpymnma (Brpyrmma)»,

«Marbie» U «OobIIe» rnepuoabl

3.4

packpeiBaTb cMbICa Ilepuopunueckoro 3akoHa [I.MA. MeHpjeneesa:
JleMOHCTPUPOBaTh NOHUMaHNe MepruoJUYecKOr 3aBUCHMOCTU CBOMCTB
XUMHAYECKUX 3/1eMEHTOB OT MX IojiokeHuss B Ilepuopuyeckoit

cucreme

3.5

COOTHOCUThL  0003HAuUeHWs, KOTOpble HMMEITCs B  Tabsuile
«ITeprognueckass  cucremMa  XUMHAYeCcKux  3jmeMeHtoB  [.N.
MeHpeneeBa» C UYMC/IOBBIMU XapaKTE€PUCTUKAMK CTPOEHUSI aTOMOB
XUMUYEeCKUX 3JIeMeHTOB (CoCTaB W 3apsifi sjpa, obilee uuCIIO

5/IEKTPOHOB U pacripejie/ieHre UX 110 3/1eKTPOHHBIM C/I05IM)

3.6

OoripeneJsisiThb CTeIleHb OKUCJ/IeHUs 5JIeMeHTOB B 6I/IHaprIX

CcoeZIMHEeHUSIX

3.7

orpenesjaTb BHUL XAMHUECKOW CBSI3U (KOB&J’IEHTHaH 141 I/IOHHEIH) B

HeOpraHn4veCKux CoeJUHEHUAX

9 KJ/IACC

Kop
npoBepsieMoro
pe3y/ibTara

ITpoBepsieMble MpeJMeTHBIE Pe3y/bTaThl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHONM MPOrpaMMbl 0CHOBHOT'0 0011iero 00pa3oBaHusi

1

ITo Teme: «BeH_[(ECTBO N XUMHWYeCKas peaKuusa»

1.1

PaCKpbIBaTh CMBICJT OCHOBHBIX XWMHYECKUX TIOHSTUH: PacTBOP,
3/IeKTPOJIUThI, HE3/eKTPOJIUThI, 3/IEKTPOJUTHYECKas: JUCCOLMAIVs,
peakiii MOHHOTO OOMeHa, KaTa/ju3aTop, XMMHUYeCKOe pDaBHOBeCHE,
obpaTtuMble u HeoOpaTHMEbIe PeaKIi,
OKHC/TUTE/TbHOBOCCTaHOBUTE/IbHBIE peakiuy, OKHC/TUTE b,
BOCCTAHOBUTE/Ib, OKHCJIEHWE W BOCCTAHOBJIEHWE, a/IJIOTPOIHS,
aMmpOTepHOCTb,  XUMHUYeCKass CBs3b  (KOBa/JieHTHas, HOHHas,
MeTa/l/InuecKasl), KpUCTa/UTHUecKasl PpeIIéTKa, CIUIaBbl, CKOPOCThb

XUMHYECKOM peakLin

1.2

WJIJIOCTPUPOBATL B3dHMMOCBA3b OCHOBHBLIX XHMMHYECKHX TIOHATHUU U




MPUMEHSATDL 3TU IMOHATHSA ITPU OIMMKMCAHKWH BEIECTB U UX HPEBpaLL[eHI/Iﬁ

1.3

COCTaBJISITb YPaBHEHUS 3/1eKTPOJUTUUYECKOM [WCCOLMALMA KUCIIOT,
1ieJiouer U CoJield, TIOJIHble W COKpalléHHble ypaBHEHUsl peakLyd

UOHHOTrO 0OMeHa

1.4

PAaCKPBIBATb CYIIHOCTb OKHUC/IUTE/IbHO-BOCCTAHOBUTEJ/IBHBIX peaKL[I/Iﬁ

TIOCPEe/ICTBOM COCTAaB/IeHHSI 3/IeKTPOHHOTO OanaHca 3TUX peakLvid

1.5

MIPOBOJUTH PACUETHI 110 YPaBHEHUIO XMUMHUUECKOW peakLivun

[To temam: «Hemertaibl U uxX coeiuHeHuss» U «MeTa/ibl U UX

CoeHEeHUI»

2.1

XapaKTepH30BaTh (OMUCHIBATh) 00IIHe U crieldruecKre XUMHUUeCKHe
CBOMCTBA TIPOCTBIX U CJIOXKHBIX BEIIECTB, TIOATBEpXKJasi OMUCaHHe
TIpUMepaMH MOJIEKY/ISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX

XUMHYECKUX peakLun

2.2

COCTaB/ISATh ypaBHEHUs peaklyii, OATBep)KJAr0IIMX CylleCTBOBaHHe

reHeTHUeCKOM CBS3U MeXAy BelleCTBaMHU PA3/IMYHBIX K/IdaCCOB

2.3

MPOrHO3MpPOBATH CBO¥CTBa BellleCTB B 3dBUCUMMOCTH OT UX CTPOEHHH,
BO3MOXHOCTH MPOTEKAHUA XUMHNUYECKUX HpEBpaI_U"GHI/Iﬁ B Pa3/IMUYHBIX

YCJIOBUSIX

2.4

C/lefioBaTh  TIpaBU/IaM  T10JIb30BaHMS  XUMHUUECKOM TOCYJod U
nabopaTopHbIM 000py/IOBaHMEM, a TakKKe TpaBWiaM oOpalljeHust C
BeIleCTBAMM B COOTBETCTBUM C HHCTPYKLHUSIMH TIO BBITIOJTHEHUIO
71ab0paTOPHBIX XMUMHUYECKUX OMBbITOB TIO TOJYYEHUIO U COOMPaHHIO

ra3000pa3HbIX BellecTB (aMMHaKa U yTIeKUC/I0ro ra3a)

2.5

NPOBO/IMTh  PeakLH, TIOATBep)KJArolie KadeCTBEHHBbIH COCTaB
pa3/MUHBIX BEILeCTB: Ppaclio3HABaTh OMNBITHBIM IyTEM XJIOPUJ-,
Opomuza, womuza, kKapboHar, docdar, cumMKar, Cysabdar,
TUAPOKCHUANOHBI, KaTHOHBI aMMOHHS, MOHBI M3YYeHHBIX METaslIoB,

MIPUCYTCTBYIOLLIME B BOAHBIX PACTBOpPaxX HEOPraHUUECKHX BellleCTB

[To Teme: «XuMus U OKpy’KarolLas cpesa»

3.1

pacKpblBaTb CMBICJI OCHOBHBIX XUMHuecKux moHsatuu: [171K

BelljeCTBa; KOPPO3us MeTa/1I/iI0OB

3.2

MIPUMEHSTb OCHOBHBIE OIEpPAIl[Ud MbBICTUTEILHOW /1eSTeIbHOCTH —
aHa/M3 W CUHTe3, CpaBHeHHe, 0000IIeHHe, CHUCTeMaTH3alHio,

BBISAABJIEHHME TIDUYHMHHO-CJI€ACTBEHHBIX cBsIzell — AJId - U3ydeHusd




CBOICTB BelleCTB U XHWMHYECKHUX peaKuHﬁ; €CTeCTBEHHOHay4YHbIe
MeTOAbl IIO3HAHUA — Ha6J'IIO,E[EHI/I€, H3MepeHue, MOJe/TMpPOBdHHE,

9KCIePUMEHT (peasbHbll U MbICTIEHHBII)




ITPOBEPAAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

8 KV/IACC

Kopg,

IIpoBepsieMblil 3/IeMeHT COjiep>KaHUA

1

HEPBOHaanII)HI)Ie XHUMHYeCcKHe 1OHATHUA

1.1

[Ipegmer xumuu. Posb XMMUU B JKU3HU YejloBeKa. XHWMUS B CHUCTeMe Hayk.
Tena u BewjectBa. Pur3nueckre CBOWCTBA BeleCTB. ArperaTHOe COCTOSIHHE

Bell|eCTB

1.2

[ToHsITHE O MeToZaX TMO3HAHHUS B XUMUH. UKCThIe BelecTBa U cMecH. Crioco0bl

pasjieneHusi cMeceu

1.3

ATOMBI U MOJIEKY/JIbI. Xumuueckye 31eMeHTbl. CHMBOJBI  XUMHUUECKUX

371eMeHTOB. [IpocThIe U coXKHbIe BelllecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHue

1.4

Xumunyeckasi (popmysa. BareHTHOCTb aTOMOB XMMHUYECKUX 3/1eMEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTaBa  BewlecTB.  OTHOCMTe/lbHasi  aToOMHas — Macca.
OTHocHTenbHas MoseKy/isipHas Mmacca. MaccoBasi 07151 XUMUUeCKOT0 3J1eMeHTa

B COeIMHEeHNHU

1.5

KomnuectBo BerjectBa. Mosib. MosisipHas macca. B3anmocCBs3b KOJ/IMUeCTBa,
MacChl M 4YMC/a CTPYKTYPHBIX €/IMHUI] BelllecTBa. PacuéTel 1o ¢dopmysiam

XUMHNYEeCKHUX COE,E[I/IHEHI/Iﬁ

1.6

dusnueckrue U XUMUYeCcKHe siBJieHHs. XUMHYecKas peakius U e€ MpU3HaKH.
3aKOH COXpaHeHUs1 MacChl BellecTB. XUMHUUecKHe ypaBHeHUs. Knaccudukarys

XUMHUECKUX peaklui (CoeJUHEeHHs], pa3/IoyKeHUs, 3aMellleHus, 0OMeHa)

1.7

XVMUYeCKUM 3KCTIIepUMeHT: 3HAKOMCTBO C XMMUYeCKOU MOCY 01, C IIpaBU/IaMuU
paboTel B Jlabopatopur M npuéMamMu obpaiieHus C  J1abOpaTOPHBIM
obopyJoBaHueM, H3yueHWe U oOnucaHue (U3NUeCKMX CBOWCTB 00pasioB
HEOpPraHWUeCKUX BellecTB, HabmogeHne ¢u3nyeckux (T/IaB/ieHHWe BOCKa,
TasiHUe JIbJja, pacTUpaHre caxapa B CTYIIKe, KATIeHHWe U KOHJleHCalusl BOJbl) U
XUMUUeCKUX  (TOopeHWe  CBeud, [IpOKa/MBaHWe MeJHOW  TPOBOJIOKH,
B3aUMO/IEFiCTBMe Mejla C KWC/IOTOW) SIBJIeHWH, HaO/Mo/ieHhe W OMKMCaHhe
MPU3HAKOB TIPOTeKaHWsT XMMHUYEeCKMX peakuud (pas3noxkeHWe caxapa,
B3aUMO/IEFICTBME CEPHOW KUCIOThl C XJIOpUJOM Oapusi, pa3/IoXKeHHue
ruaipokcuga Meau(Il) mpu HarpeBaHUM, B3aUMO/IeHCTBUe >Kejle3a C paCTBOPOM

com megu(Il), n3yueHue cmocoboOB paszesieHust CMecel (C TTOMOIIBI0 MarHUTa,




¢bwibTpOBaHUe, BbITIapUBaHWe, JUCTWUIALUS, Xpomarorpadus), TpoBejeHHe
OUMCTKH TTIOBAPEHHOM COJH, HaOJII0/IeHre U OTTMCAHKe Pe3yJIbTaTOB TIPOBeIeHUsI
OTbITa, WUIIOCTPUPYIOLEr0 3aKOH COXpaHeHWsi MacChl, CO37laHHe MoJesieit

MoJieKy (I1apOCTepP>KHEBbIX)

Baxxnelive npe/icTaBUTe/ M HeOpPraHWYeCKUX BelleCTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3gyxa. Kuciopon — smeMeHT U IpocToe
BeljecTBo. HaxoxzeHue kuciaopoja B Ipupofe, (pusnueckre M XUMHUUECKHe
cBoMcTBa (peakiuu ropenust). Okcuzpl. [IpuMeHenue kuciaopoga. CriocoObl
TIOTy4eHuss KHUCAopoja B /abopaTopyyd Y TPOMBIILIeHHOCTH. KpyroBopot

Kucopoza B nipupogie. O30H — aoTpornHas MogrdyKaLus KUC/I0poja

2.2

TennoBoit 3¢ heKkT XMMUUYeCKol peakliii, TEpMOXUMHUUECKHe YpaBHEHUS], IK30-
Y SH/I0TepMUYeCcKre peakiuu. TOM/IMBO: yro/ib U MeTaH. 3arpsi3HeHue BO3/yXa,

ycuseHre TapHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOTO C/0si

2.3

Bogopon, — snemeHT U mpocroe BeljecTBo. HaxoxzeHue BoZopoja B MpUPOJe,
¢u3nueckie W XWMUYECKHWe CBOMCTBA, TIPUMEHEHHe, CII0COObI TOTydYeHuUsI.

Kucnote! 1 comm

24

MonsipHbiii 00bE€M Ta30B. PacuéThl o XUMUUECKUM YpaBHEHUSIM

2.5

dusnueckre CBOWCTBa BOAbl. Boja Kak pacTBopuTesib. PacTBOpBI.
HacelimienHble ¥ HeHachIleHHbIe PAaCTBOPLI. PacTBOPUMOCTE BelleCTB B BOJeE.
MaccoBasg [fonsg BeljecTBa B pacTBope. XHMHYeCKHWe CBOWCTBA BOJpbI.
OcHoBaHud. Posib pacTBOpOB B IpUPOJE U B JKU3HU uejoBeka. Kpyrosopor
BOAbl B TIpUpofie. 3arpssHeHue IIPUPOAHBIX Bog. OxpaHa U OYMCTKa

TIPUPO/IHBIX BOJ

2.6

Knaccudukanmss HeopraHuueckux coeauHeHuid. Oxkcuabl. Knaccudukaius
OKCHUJOB: coseobpa3ytoiijie  (OCHOBHBIE, KHC/IOTHbIe, aM(dOTepHbIE) W
Hecosieobpa3ytomue. HomeHknatypa okcuzioB. du3nueckhe W XUMHUECKUe

CBOMCTBa OKCH/OB. [TosyueHre OKCUIOB

2.7

OcHoBanus. Krnaccudukanusi OCHOBaHMM: 1IIEIO0YM W HEpacTBOPUMBIE
ocHoBaHUsl. HoMeHK/1aTypa ocHoBaHuM. Pu3nyecKre U XUMUUYeCKUe CBOMCTBA

ocHoBaHui. [lonyuyeHne ocHOBaHMM

2.8

Kucnotsl. Knaccudukanus kucior. HomeHknaTypa KuciaoT. dusnueckue u
XUMHUUeCKHWe CBOMCTBa KHUC/IOT. Pspn aktuBHocT MetayioB H.H. Bekerosa.

[Tonyyenue Kucaor

2.9

Comu. Homenksatypa coseil. du3nyeckue M XMMHUECKWe CBOMCTBA COJIEH.




[Tonyuenue cosei

2.10

I'eHeTHUecKast CBSI3b MeXAy Ki1dCCdMHU HEOPraHUYeCKHX COEAI/IHEHI/II‘/JI

2.11

XUMHUUECKUM  JKCTIepUMEHT: KadyeCTBEHHOe  OmpefiesieHre  COZep>KaHus
KWCJIOPOZiAa B BO3ZyXe, TOJy4eHWe, coOMpaHue, pacrio3HaBaHWe U W3ydeHHe
CBOWCTB KMC/IOpO/ia, Hab/ro/leHre B3auMO/IeNCTBUS BellleCTB C KHUCIOPO/IOM U
yCJIOBUSI BO3HUKHOBEHUS U TIPeKpaIlleHusl TopeHust (TT0)Kapa), 03HaKOMJIeHHe C
oOpa3ljaMy OKCH/IOB U OIKMCaHWe WX CBOMCTB, TOJy4YeHHe, COOUpaHUe,
pacro3HaBaHHWe W M3ydeHHe CBOMCTB BOJOpOJa (TOpeHue), B3aUMOJeNCTBHE
Boziopojia ¢ okcugoM Meu(Il) (Bo3Mo)KHO MCTO/Nb30BaHUE BHZeOMaTepUasoB),
HabmozeHe 0Opa3lioB  BeleCcTB KOJWYeCTBOM 1 MoO/b, HCC/Ie[OBaHUe
0CcoOeHHOCTe pACTBOPEHWsS BeIeCTB C Ppa3MUHOW PAaCTBOPHUMOCTHIO,
TIPUrOTOBJIEHWE PAacTBOPOB C OTpe/le/IéHHONM MacCOBOM Jjo/iell pacTBOPEHHOTO
BeIlleCTBa, B3aWMOJIEMCTBHE BOJbI C MeTa/ulaMH (HaTpueM U KajbIieM)
(BO3MOXKHO MCII0/Ib30BaHWe BUJjeOMaTepuasoB), Orpejie/ieHde pPacTBOPOB
KUACTIOT M II[eJIoUeil C TIOMOIIbI0 WMHAWKATOPOB, WCC/e/0oBaHKe 00pa3lioB
HEOPraHWUeCKUX BeIIeCTB Pa3/MUHBIX K/acCoB, HaO/IO/leHue W3MeHeHUs
OKpaCKM HWHAMKATOPOB B pacTBOpax KHUCJIOT U Ieiouedd, H3yueHue
B3auMo/iericTBus okcuga Meau(Il) ¢ pacTBOpOM CepHOM KHCIOTBHI, KUCTOT C
MeTaJlJlaMH, peakliuii HelTpain3aliyu, To/lyueHrne HepaCTBOPUMBIX OCHOBaHUM,
BbITECHEHWe OJIHOTO MeTa/yla JpPYyrdM U3 pacTBopa COJiM, PpelleHre
9KCTIepUMEeHTabHbIX 3a/jau 10 TeMe «BajkHelllle KaacChl HeopraHUueCKUX

CcoeZITMHEeHUI»

[Tepuoauueckuii 3aKoH U Ileproanueckas cucTeMa XUMUUECKUX 3/1eMEHTOB
O.N. MenpeneeBa. CTpoeHre aTOMOB. XUMHUecKasi CBSI3b. OKHUC/IATe/IbHO-

BOCCTaHOBHTEJ/IbHbIE DPedKIIMH

3.1

[lepBble MOMBITKM K/IaCCU(UKALMM XUMHWUYECKUX 3jeMeHTOB. IloHsTHe o
IpyImax CXOAHBIX 37eMeHTOB (Ille/IoYHble U IIjeJIOUHO3eMesbHble MeTaslbl,
rajoreHbl, MUHepPTHble Tra3bl). OJieMeHTbl, KOTOpble 00pa3yroT amdoTepHbie

OKCH/IbI U TUAPOKCUIbI

3.2

[Teproanueckuii 3akoH. [Teproanueckasi cucteMa XMMHUYeCKUX 3y1eMeHTOB [1.1.
MeHpeneeBa. KopotkonepuogHas u JJIMHHOTIepUOJHAs dhopmbl
[Tepyoanueckoid cUCTeMbl XUMHUUYeCKUX 3yieMeHToB [I.MI. MeH/jeneeBa.
[Tepyoabl u rpynmnbl. PU3NUECKUM CMBICJI TOPSJKOBOIO HOMepa, HOMepOB

nepuo/ia v rpynmbl 371eMeHTa

3.3

Crtpoenue atoMmoB. CocTaB aTOMHBIX sfiep. M3oTomnsl. OnekTpoHbl. CTpoeHUe




5JIEKTPOHHbIX 000/710ueK aToMOB TepBbix 20 XUMHUYECKHX 3/1eMEHTOB
[Tepuoguueckon cucrems! [1.V1. MeHgeneeBa. XapakTepyuCTUKa XUMHYECKOIO

371eMeHTa 110 ero 1nosioxkeHuto B [lepuoguueckoii cucreme /1.1. MeHgeneeBa

3.4

BBKOHOMEPHOCTI/I HW3MEHEHUd paguyCd daTOMOB XHWMHYECKHUX 3JIEMEHTOB,
MeTa/VIMUeCKUX MW HeMeTa/yIMUeCKUX CBOMCTB II0 rpymnmnamM #u TI1epruojam.
3HaueHMe HepI/IO,I[I/IquKOI‘O 3dKOHaA U HepI/IO,Z[I/I‘JECKOI\/’I CHUCTeMbl XMMHWUECKHUX

3/1eMEeHTOB /Il pa3BUTHUSl HayKW U TMpakTUKu. [J.V. MeHJeneeB — yuéHbIM U

rpak/laHH

3.5

XvMmuueckasi CBsisb. KoBaneHTHasi (To/isipHas M HeMOJsIpHasi)  CBSA3b.

BHEKTPOOTPI/IL[(:ITGIII:HOCTI) XUMHUECKUX 3/1eMeHTOB. IOHHasi CBSI3b

3.6

Crenenb okucieHust. OKUC/IUTe/TbHOBOCCTaHOBUTEILHLIE peaKLH. HpOI.[ECCI:I

OKHCJIEHUSI U BOCCTaHOB/IeHUsI. OKHC/INTe/NIN U BOCCTaHOBUTE/IU

3.7

XUMUYeCKU HKCTIepUMEHT: U3ydeHHe 0O0pasl[oB BeIeCTB MeTa//IoB U
HeMeTasl/IOB, B3aUMOJelCTBUEe THJPOKCHJA LIMHKA C pacTBOpaMU KHCIOT U
11le/i04eid, poBe/ileHHe OMbITOB, WUIIOCTPUPYIOLIUX MpPUMephbl OKUCIUTETbHO-

BOCCTAHOBHTEJ/IBHBIX peaKL[I/Iﬁ (FOPEHI/IE, peaKLn pa3/10’KeHUH, COE,Z[I/IHEHI/IH)

9 K/IACC

Kopg,

IIpoBepsieMbIi 3/IeMeHT CO/iePXKaHUS

BeiiectBo 1 xummnyeckas peakuus. [losropenue

1.1

[Teprognuecknii 3akoH. [lepuosyyeckas cucteMa XuMu4eCckux 3iemMeHToB [1.11.
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTM B M3MEHEHUM CBOWCTB
XUMHUUECKUX 3JIEMEHTOB IIepBbIX TPEX IepUO/iOB, Kaius, KaabLUs M UX
COeJJMHEHUM B COOTBETCTBMMU C IIOJIO)KEHHWeM 37eMeHTOB B [lepuopnueckoi

cucreMe M CTpOeHHeM UX aTOMOB

1.2

CTpoeHue BellecTBa: BUJbl XWMHWYECKOW CBSI3U. THUIBI KPUCTAIIUUECKUX
peLIéTOoK, 3aBUCHMOCTh CBOMCTB Bell|eCTBa OT THINA KPUCTA/I/IMUECKON PeleéTKU
Y BUJla XuMu4eckou cBsisu. Kiaccudukanys 1 HOMeHK/IaTypa HeopraHuyecKux
Bell[eCTB (MeXXAyHapoJHasi U TpUBMa/bHasl). XUMUUECKHWe CBOMCTBA BeLeCTB,
OTHOCSIIIUXCST K  Pas3/MuYHbIM  KjJaccaM HeOpraHW4yecKux COefUHEeHWH,

reHeTruyeCkKas CBsA3b HeOpPraHM4YeCKUX BelleCTB

1.3

Knaccudukaims XuMu4ecKUx peakliydii 10 pa3/IMyHbIM IIpHU3HaKaM (10 YUCy U

COCTaBY YyUaCTBYIOUIMX B peakLWU BeleCcTB, MO TelioBoMy 3ddekrty, 1o




M3MEHEHUIO CTereHell OKWC/IeHUsI XMMHUeCKUX 3/1eMeHTOB, 10 00paTMMOCTH,
[0 yvyaCTUIO KaTaiusatopa). OK30- M 3HAOTepMHUeCKHe  peakLivy,

TEPMOXUMHNYECKHE YDABHEHUS. ITousaTue o CKOpPOCTH XUMHUECKOU peakuun

1.4

ITousaTue o6 06paTI/IMBIX u H606paTI/IMLIX XUMHWUYECKUX pedKIUAaX. ITonsiTue o
TOMOI'€HHBIX U I'€TE€POreHHbIX peaKIHsiX. IToHsiTHEe O XUMHUECKOM PaBHOBECHHU.
cI){:IKTOPLI, B/IMAKOIHE Ha CKOPOCTb XUMHUECKON peakKliiki M I10JI0KEHHUEe

XUMHNUYECKOIro paBHOBeCHA

1.5

OKMC/IUTe/TbHO-BOCCTAaHOBUTE/IbHBIE  PeakLuH, 3/IEKTPOHHBIM  DanaHc
OKUC/INTeNIbHO-BOCCTAHOBUTEIbHOM  peakuyy.  CocraByieHuWe  ypaBHEHWU
OKMC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIX ~ peaklidii C HCIO0/b30BaHHWEM MeToza

3JIEKTPOHHOTO OanaHca

1.6

Teopusi 371€KTPOUTAYECKON AUCCOLMALIUUA. DJIEKTPOJIUTBI U HE3IeKTPOJIUTHI.
KartroHbl, aHMOHBI. MeXaHU3M JMCCOL[HAI[MU BEIeCTB C pa3TMUYHbIMU BHAAMU
XUMU4eckol cBsi3u. CreneHb auccorariui. CHibHBIE U C/labble 3/IeKTPO/UTHIL.
Peakiju MOHHOTO OOMeHa. Y C/IOBHSI TIPOTEKAHHUsI peakliii MOHHOrO 0OMeHa,
MOJIHBIE W COKpAIlléHHbIe WOHHbIE ypaBHeHWs peakiuidl. CBOWMCTBa KHCJIOT,
OCHOBaHMK U COJIel B CBeTe TIpeACTaBjeHWd 00 37eKTPOIUTUUYEeCKON

nvccolualui. KauecTBeHHbIe peaki[iy Ha MOHBIL. [ToHSITHE 0 TUApoIu3e coseit

1.7

XUMHUYEeCKUM SKCIIEPUMEHT: O3HAKOMJIEHHE C MOZEeSIMHA KPUCTa/TAUeCKuX
peléTOK HeopraHW4yecKuX BeIeCTB — MeTa/JIOB U HeMeTas/uioB (rpadura u
aziMaza), CJIOKHBIX BeIecTB (XJIOpHZA HATpUs); WCC/IeZlOBaHUE 3aBUCHMOCTU
CKOPOCTH XHUMHUUYECKOW peakIMd OT BO3AEWUCTBUS pa3/MuHbIX (DaKTOpOB;
WCC/iejoBaHWe  3JIeKTPOTIPOBOAHOCTH  pPacTBOPOB  BeIIeCTB,  Mpoijecca
JUCCOITMAIIMM  KUC/OT, Iie/ioued W comedl  (BO3MOJKHO —HCIIO/Tb30BaHUe
BU/IeOMATepHaiOB); TPOBeZieHWe OMbITOB, WIIIOCTPUPYIOLUX TPU3HAKU
TIPOTEKaHUsI peakiiuii HOoHHOro obMeHa (obpa3oBaHHe OCa/iKa, BbIJ|e/IeHUe ra3a,
oOpa3oBaHWe BO/Ibl); OMBITOB, WUIFOCTPUPYIOIIUX TIPUMEPBbI OKHUC/IUTETHHO-
BOCCTAHOBHUTE/IbHBIX peakiiii (TopeHHe, pPeakIMM pa3/ioyKeHUsl, COeJUHEeHMUs);
pacrio3HaBaHWe HeOPTaHWYeCKHX BEIeCTB C TTIOMOIIbI0 KaueCTBeHHBIX PeaKIui

Ha MOHBI; pellieHne SKCIIEPUMEHTA/IbHBIX 3d4a4

HewmeTanne! u ux COoeMHEeHUA

2.1

OOmiass  xapakTepucTuka rajoreHoB. (Oco0eHHOCTH CTPOeHHsi aTOMOB,
XapakKTepHble cTereHu okucieHusi. CTpoeHue U ¢pu3nyeckre CBOMCTBA MPOCTHIX
BellleCTB — TrajoreHoB. XHMHYeCKHe CBOMCTBAa Ha TIpUMepe XJjopa

(B3aMMO/JIeliCTBYe C MeTas/ulaMW, HeMeTa/lJlaMH, IijefiouaMu). XJI0pOBOOPO/I.




CoJsisiHas KMC/I0Ta, XMMUYeCKHe CBOMCTBa, Io/yuyeHue, puMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOZOPOZa Ha OpraHu3M uesioBeKa. BakHeillline X/0pUAbl U UX

HaxoyK/JeHue B TIpUpo/e

2.2

OOmiast xapakTepucThka 31eMeHTOB VIA-rpyrimbl. OcoOeHHOCTH CTpOeHUst
aTOMOB, XapaKTepHble cTerieHU oKucaeHus. CTpoeHue U ¢pu3nueckre CBOWMCTBA
MPOCTBIX BeIeCTB — KHUCJIOpoJa U Cepbl. AJUIOTPOIHbIE MOJU(pUKALUA
KUC/I0pOoJila M cepbl. XUMHUYeCKre CBoWcTBa cepbl. CepoBOAOpOJ, CTpOEHMUe,
¢usnyeckre W xuMHueckue cBoicTBa. OKCH/bl Cepbl Kak IpefCcTaBUTeNN
KUC/JIOTHBIX OKCHZ0B. CepHas KMC/IOTa, (M3MuUecKhe U XMMHUYeCKue CBOMCTBa
(oOme Kak TpefCTaBUTENs Kjacca KUACIOT U crielududeckre). XUMHUUECKHe
peakiuH, JieXKalje B OCHOBE IMPOMBIIIIEHHOTO Crocoba IMoJyyeHusi CepHOM
KUCoThl. [IpuMeHeHve. Conu cepHOWM KUC/IOThI, KaueCTBEHHasl peaklusi Ha
cynbdar-uoH. HaxoxzgeHue cepbl U eé coefvHeHUM B mpupoje. XUMUUeCKoe
3arpsi3HeHre OKpYy»Karollleid cpefjbl COeJUHEHUSIMU cepbl (KUCIOTHBIE [O0XKIU,

3arpsi3HeHHe BO3/lyXa U BOJJOEMOB), CIIOCOOBI ero Mpe/[0TBPAI[eHHS

2.3

OOmiasi xapakTepucTHKa 37eMeHTOB VA-rpynmbl. OcoOeHHOCTH CTPOeHHUs
aTOMOB, XapaKTepHbIEe CTelleH! OKUCJ/IeHUsl. A30T, paclipoCTpaHeHUe B MPUPOJe,
¢usryeckre U XUMHUYeCKHe CBOMCTBA. KpyroBopot a3ora B npupoze. AMMUAK,
ero gusnueckue U XMMHUUeCKHe CBOWCTBA, MosiyueHue U npumeHeHue. Cosu
aMMOHHUS, uX (¢uU3NUeCKe U XUMHUUYeCKHhe CBOWCTBA, IpUMeEHeHHe.
KauecTBeHHas peakijusi HA MOHbI aMMOHHUs. A30THasi KMCJIOTa, €€ ToyJyeHue,
¢dbu3nuecke W XUMHUUeCKHe CBOMCTBa (0OIuMe Kak Tpe/icTaBUTeNs Kiacca
KUCIOT U crneuyuryeckue). Vcronb3oBaHWe HUTPATOB U COJe aMMOHUS B
KayecTBe MUHepajbHbIX yJ00peHui. XuUMHUuyeckoe 3arpsisHeHHe OKpYyyKarollei
cpejibl COeJUHEHUsIMU a30Ta (KUC/IOTHBIE JO0X/AU, 3arpsi3HeHre BO3/yXa, MOYBbI

1 BOJ0EMOB)
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doc¢op, amnorponHsle Mogupvkaumu (ocdopa, (pr3nueckre U XUMUUECKHe
cBorictBa. Okcupg docdhopa(V) u  dochopHas Kucnora, Gusnueckue u
XUMHAYeCKHe CBOWCTBa, nosyudeHue. Vcronb3oBaHue ¢ochaToB B KauecTBe

MHUHepaJIbHBIX yA00peHuit

2.5

OOmjasi xapakTepucTiKa 3/eMeHToB I[VA-rpyriiel. OcoGeHHOCTH CTpOeHUs
aTOMOB, XapakTepHble CTelleHU OKUC/IeHUs. YTI/epof, a/ulIOTPOIIHbIe
MoAu(UKaLMK, pacrpocTpaHeHHWe B Tpupofe, Gu3nueckre U XUMUUecKue
cBoiictBa. Azcopbuus. KpyroBopor yriepoga B mpupoge. OKcuzbl yrieposa,
VX (U3MUeckre W XUMHUUECKHWe CBOMCTBA, [EMCTBUE HAa >XUBble OPraHU3MBI,

MoJiy4yeHre U NMpruMeHeHHe. ODKOJIOTUYeCcKue HpO6J’I€MbI, CBfA3dHHBIe C OKCHO0M




yrnepoza(IV); rumoresa rnobasbHOrO TMOTeIUIEHUs KAMMaTa; IapHUKOBBIN
5pdexkT. YrospHas KUCIOTa U e€ comd, UX (U3NuecKkue U XUMHUUECKue
CBOMCTBa, TIOJyuYeHWe U NpuMeHeHWe. KauecTBeHHasi peakijusi Ha KapOoHart-
WoHbL. Vcronb3oBaHve KapOOHATOB B ObITY, MeAWLMHE, MPOMBIIIJIEHHOCTH U

CeJILCKOM XO35H1CTBe

2.6

[TepBOHaua/ibHBIE TIOHATHS 00 OPraHWUECKMX BeIeCTBaX KaK O COeAWHEeHHUsX
yriaepoja (MeTaH, 3TaH, STWIEH, alleTWIeH, 3TaHOJ, [JIMLEPUH, YKCyCHas
KWCioTa). VIX coctaB M XUMHUYecKoe cTpoeHue. [loHATHE 0 OHOMOTHMUECKH
Ba)XHBIX BeleCTBax: >XUpaX, OesKaxX, yrjieBoJax — W WX POJU B JKU3HU
yesioBeKa. MarepuasbHOe eJWHCTBO OpPraHUYeCKWX UM HeopraHUuecKux

coeIMHEeHUM

2.7

Kpemuwuii, ero ¢usnyeckie ¢ XUMHUUYECKHE CBOKMCTBa, I[IO/iydeHHEe W
npumeHeHue. CoefuHeHUs1 KpeMHUs B mipupogie. OOiye rpe/cTaBieHus 00
okcuze kpemHusi(IV) u KpeMHHeBo# KucioTe. CUIMKAThI, KX MCIIO/b30BaHHe B
ObITY, MeIUIIMHE, TIPOMBIIUIEHHOCTA. Ba)KHEHIIIMe CTPOUTE/TbHBIE MaTepUasIbl:
KepaMHKa, CTeK/Io, 1|eMeHT, OeToH, »kese300eToH. [TpobGsembl 6Ge3omacHOro

HCI10J/Ib30BaHHWA CTPOUTE/IbHBIX MdT€PHaJ/IOB B HOBCEAHEBHOﬁ JKU3HH

2.8

XUMHUUECKUM JKCTIepUMEHT: u3ydeHHe 00pa3ljoB HeOpraHW4YeCKUX BeIIecTB,
CBOMCTB COJITHOW KHMCJIOTBI; MPOBE/leHHEe KaueCTBEHHbIX peakluid Ha XJIOpUJ-
WOHbI U HaO/IOZleHWe TIPU3HAKOB WX TMIPOTeKaHUs; OMbIThbl, OTpakarollye
(r3nuecKkre U XMMUUeCKUe CBOMCTBA rajJioreHOB U X COoe/lMHeHUH (BO3MOXXHO
WCII0/Ib30BaHUE BHZEOMAaTepHasioB); O3HaKOMJIeHWe C o0pasljamMyd XJIOpH/IOB
(rajioreHUIOB); O3HAKOM/IeHHWe C oOpa3laMyd cepbl UM €€ COeAUHEeHUSIMU
(BO3MOXKHO ~ WCTIO/b30BaHME —BHJeOMaTepyasnoB); HaO/MofeHHe —Tporiecca
o0yrnvMBaHusi caxapa Mo/ AelCTBHeM KOHLEHTPUPOBAHHOM CEepHOM KHCJ/IOTHI;
M3yuyeHHe XUMHUYeCKUX CBOMCTB pa30aB/ieHHOW CEPHOM KUC/IOTHI, TIPOBeZIeHHe
KaueCTBeHHOW peaklMd Ha Cynab(ar-uoH ¥ HaOMoJeHHe TpU3HaKa eé
MPOTeKaHHsI; 03HaKoMJleHHe C (pU3nUecKMMU CBOMCTBaMHU a30Ta, (pochopa u ux
coefivHeHWH (BO3MOXKHO —WCIO/Ib30BaHWEe —BH/jeOMaTepyasnoB), obpa3uamu
a30THBIX U (oCcHOpHBIX yA0OpeHHid; ToyueHre, cobrpaHue, paclio3HaBaHHe U
v3yuyeHUe CBOMNCTB aMMMaka; MpOBe/ieHHe KaueCTBEHHBbIX peaklMii Ha HOH
aMMOHUA UM ¢ocdaT-uOH ¥ U3yueHHWe TIPU3HAKOB HX [IPOTeKaHWs,
B3aUMO/IeHICTBUE KOHLIEHTPMPOBAHHOW a30THOM KUC/OTHI C MeZibi0 (BO3MOJKHO
WCII0/Ib30BaHMEe BH/IeOMATepPUa/IOB); M3yueHHe MoJe/eld KpUCTa/UIMYecKux
peléToK anMmasa, rpadura, (Qys/uiepeHa; O03HaKOMJIeHWe C TIpOLeCcCOM

azicopOI pacTBOPEHHBIX BELeCTB aKTMBHPOBAHHBIM VIJIEM U YCTPOWCTBOM




NPOTUBOTa3a; IojiyueHue, cobupaHue, pacrio3HaBaHWe U H3yueHHe CBOMCTB
YIJIeKUC/IOTO Ta3a; IpOBeJieHWe KauyeCTBEHHBIX peakluii Ha KapOoHaT- u
CWIMKAaT-WOHbl M U3yueHWe TMPU3HAKOB KX I[IPOTEeKaHUs; O3HaKOMJ/IeHWe C
MIPOAYKLMeM CUIMKATHOW MPOMBILIIEHHOCTH; pelleHre >SKCIepUMeHTalbHbIX

3a4/ia4 110 TeMe «Baxxuelmme HeMeTa/Ibl U UX COoeIMHEHU»

MeTannel U UX CoeIMHEHUA

3.1

OO0r111ast XapaKTePUCTHKA XUMHUUECKUX 3JIEMEHTOB — METa/IJIOB Ha OCHOBAaHUU UX
nosiokeHusi B Ilepuoguueckoil cucteMe XUMHUeCKuX 3nemeHToB [I.U.
MeHjeneeBa 1 cTpoeHus1 aToMoB. CTpoeHKe MeTa/lJIoB. MeTtasiinyeckast CBS3b U
MeTa/l/IMueckasi KpUCTa/yinyeckasi pelléTka. OJIEKTPOXMMUYECKUM  psifj

HarpspKeHUH MeTaslIoB

3.2

du3nueckre ¥ XMMHUUECKHe CBOWCTBA MeTanioB. OO1ue criocoObl MoTyueHust
MeTanoB. [ToHsITHe 0 KOpPPO3UM MeTaslI0B, OCHOBHBIE CIIOCOOBI 3aLfUThI UX OT
Kopposun. CruiaBsl (CTasb, YyTyH, AHOPaFOMUHIM, OpOH3a) U UX MPUMeHeHHe B

6BITy " TIPOMBIINIJIEHHOCTH

3.3

[IlenouyHble MeTas/ulbl: MosioKeHWe B [lepuojuyeckod cUCTeMe XUMHUYECKUX
snemenToB [I.M1. MeHjeneeBa; CTpoOeHUe UX aTOMOB; HaXOXXJeHWe B IPUpOJe.
dusnyeckre U XMMUUeCKHe CBOMCTBA (Ha pUMepe HaTpus U Kanus). OKcuzpl 1
TUPOKCUBI HAaTpusi U Kanus. IIprMeHeHMe Ije/IOUHBIX MeTa//IOB M MX

CoeJIMHEeHUM

3.4

[[TenouHO3emMeNbHBIE ~ MeTa//Ibl MarHuM W KajblLUh: TOJIO)KeHWe B
[Tepuoanueckoi cucTeMe XUMUUecKux 31eMeHTOB [1.M1. MeH/iesieeBa; CTpoeHHe
WX aTOMOB; HaxOXAeHWe B mpupofe. Pusnueckue U XHMHUUECKHEe CBOMCTBA
MarHusi U Kajablus. BakHeliive coefuHeHUs Kanblusi (OKCHJl, TUAPOKCUJ,

comu). YKECTKOCTh BO/IBI M CIIOCOOBI €€ yCTpaHeHust

3.5

AmomuHuii: nonoxxeHue B Ilepuoguueckold cucteMe XUMHUECKUX 3/1eMEHTOB
O.W. MeHpeneeBa; CTpOeHHWe aToOMa; HaxoK[eHue B Tipupoze. Pusnueckue U
XUMMUeCKHe CBOMCTBa a/lfOMUHUsSA. AM(OTepHbIe CBOMCTBA OKCH/Ia U TUAPOKCHA

A/IIOMHWHHA

3.6

7Keneso: nonoxxenve B [lepuoguueckor cucteMe XUMHUYeCKUX 371eMeHToB [1.11.
MeHziesieeBa; CTpOeHMe aToMa; HaxoXAeHWe B Tmipupofe. Pusnueckre Hu
XUMHYEeCKWe CBOMCTBa kese3a. OKcuabl, TUAPOKCHAbI U conu kene3a(ll) u

»kene3a(Ill), ux cocraB, CBONCTBA U MOTyYeHHe

3.7

XUMHUUECKUM KCTIepUMEHT: 03HaKoMJleHHe ¢ 0Opa3ljaMu MeTaslyioB U CI/IaBOB,

YX (U3MUYeCKMMHU CBOMCTBaMH; H3yueHUe pe3y/bTaTOB KOPPO3HMU MeTa/IoB




(BO3MOXXHO VICTI0/Ib30BaHue BH/leOMaTepua’sos), ocobeHHOCTeM
B3aMMOJIEMCTBUSL OKCHJA Kajibldd M HATpUs C BOJOU  (BO3MOXKHO
WCIIO/Ib30BaHUe BHZieOMaTepUasIoB); HCCIe[0OBaHHWEe CBOMCTB >KECTKOW BO/bI;
rpoliecca TOpPeHUsi JKejle3a B KUCIOpoAe (BO3MOXKHO —MCIO/b30BaHUE
BU/leOMaTepHasioB); TPU3HAKOB MPOTEeKaHUs] KaueCTBEHHBIX pPeaki[iii Ha MOHBI
(MarHus, Kanblusi, a/tOMUHUSA, 1MHKa, >kene3a(ll) u »kenmesa(Ill), memu(Il);
HabJTFOZIeHre W OTTMCAHKe TIPOLIeCCOB OKPAIIMBaHUS TJIAMEHH WOHAMH HaTpus,
Kausi M Kaiblusl  (BO3MOKHO  HCIIO/Ib30BaHHE  BHZEOMaTepUasoB);
vccefoBaHue aM@QOTepHbIX CBOWMCTB TM/IPOKCHA allOMUHUSI U THUAPOKCH[A
LIMHKA; pellleHre 3KCIiepuMeHTa/IbHBIX 3a/lau 10 TeMe «BakHelllive MeTal/ibl U

WX COeJIJUHeHHsI»

XUMUSA U OKpy»Karolas cpeja

4.1

HoBble MaTepuasnbl U TeXHOJIOTHUW. BeljecTBa U MaTepuasbl B MOBCeAHEBHOM
JKU3HU yesloBeKa. XUMUS U 370poBbe. be3onacHoe mcrnonb30BaHue BellecTB U
XUMAYEeCKUX peakuui B ObITy. [lepBasi MOMOIIb MPU XUMUUECKHX OXKOraxX U

OTpaBJIEHUSIX

4.2

OCHOBBI ~ 9KOJIOTMYECKOW  TPaMOTHOCTH.  XUMHUYeCKOe  3arpsi3HeHHe
okpyarorreit cpeasl [TTK. Pojib XUMHY B peIlieHUH SKOJIOTUUECKHX TTPOOIeM.
[TpuposHble WCTOUHUKU YT/I€BOJOPOAOB (Yrojb, TPUPOAHBbINA ra3, HedTh),

MPOAYKTBI UX nepepa60TK1/1, HX pOJIb B 6bITy U TIPOMBILIJIEHHOCTH

4.3

XUMHUeCKUi SKCIIepUMEHT: U3y4YeHure 06pa3u0}3 MaTepHaioB (CTEKJ'IO, CI1JIaBbI

MeTaJsII0B, N10JIMMepHble MaTepHasbl)




ITPOBEPAAEMBIE HA OI'D I10 XMW TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHON OBPA30BATE/IbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kop
MpPOBEPAEMOro
TpeOoOBaHUs

ITpoBepsiemble TPeOOBaHUs K MPeAMETHHIM pe3y/IbTaTamM
0a30Boro ypoBHsi 0CBOeHHsI OCHOBHOH 00pa3oBaTe/IbHOM
IporpaMMbI OCHOBHOI0 00111ero o0pa3oBaHus Ha ocHoBe PI'OC

1

IIpencraBsnenue:

1.1

O TI03HABAeMOCTU SIBJIEHUH TIPUPO/bI, TMOHWMaHHWe O0BEKTUBHOMN
3HAUMMOCTH OCHOB XMMMUECKON HayKd KakK 00/1acTH COBpEMEHHOTrOo
eCTeCTBO3HAHUs, KOMIIOHeHTa OOLeil Ky/JbTypbl M TPaKTUUYeCKOM
JledTe/IbHOCTU YejloBeKa B YCJIOBUSIX COBPEMEHHOro oOlIlecTBa;

NMOHMMaHHEe MeCTa XUMHU Cpear APYIrrUX eCTeCTBEHHBLIX HAYK

1.2

0 HAYYHBIX METOJaX IMO03HAHHWsA, B TOM UMCJ/I€ 3KCIIePHMMEHTA/IbHBIX W
TeopeTUuueCKuXx MeTodaxX HCC/Ied0BdHUA BeleCTB W HU3YyUEeHUs
XUMHNYeCKuX peaKum?I; yYM€eHue HCII0/Ib30BAaTh Moae/n - OJid

00BbsICHEeHUS CTPOE€HHSA aTOMOB U MOJIEKYJI

1.3

0 cepax npocdecCUOHATBLHOM [1eATe/TbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBbIMU TEeXHOJIOTHUSIMM, OCHOBAaHHBIMH Ha JOCTHKEHHSIX
XUMUUYECKOW HAayKW, UTO TIO3BOJIUT OOYYalOL[UMCS pacCMaTpUBATh
XUMHIO Kak cepy cBoeit Oyayiieit mpodeccroHaibHOMN AesaTe/TbHOCTH
U C/leflaTh OCO3HAHHBIA BLIOOP XMMHUHM KakK TPOQHILHOTO TIpeamMeTa

TIpY Mepexo/ie Ha YPOBeHb CPeHero o0I1iero obpa3oBaHus

Bna,quHe CHCTeMOM XUMHUECKMX 3HaHUM M yYMeHHe T[IPpHUMEHATDb

CUCTEMY XUMHUUECKHX 3HaHI/II\/’I, KOTOpas BK/IIFOYAET:

2.1

BO)KHEHIIIE XUMUYECKHe TIOHSATHS: XUMHUECKWM 3JIEMEHT, aToM,
MOJIeKy/ia, BeIleCTBO, MPOCTOe W CJIOXKHOe BelleCcTBO, OJHOPOJHas U
HEOZIHOPOJHasi CMeChb, OTHOCHTe/IbHble aTOMHasi W MOJIEKY/ISIpHast
MacChl, KOJIMYECTBO BeIeCTBa, MOJb, MOJISIpHAas Macca, MOJISIPHbIM
00bEM, OKCHJ, KHUCI0Ta, OCHOBaHWe, COJib (CpefHsis), XUMUYecKas
peakiusi, peaklUd COeJUHEHUs], PeaKI[Mh pa3/IOKeHUs], pPeaKI[uu
3aMelljeHUs, peaklu obMeHa, TeruioBoi 3¢ (heKT peakLyH, 3K30- U
SHJIOTEPMHUUECKUEe DPeaKldH, pacTBOP, MaccCoBasi A0/ XUMHUYECKOTO
3JIEMEHTA B COeJUHEHUH, MacCOBast [10/Is1 ¥ TIPOL|EHTHAast KOHI|EeHTpalyst

BeIleCTBa B PaCTBOPE, sJPO aTOMa, 3JIEKTPOHHBIHN C/I0M aToOMa, aTOMHast




opbuTanb, pajudyc aToOMa, BaJEHTHOCTb, CTeleHb OKHC/IeHWs,
XUMUYEeCKasi CBSI3b, 3JIEKTPOOTPHULIATE/TLHOCTD, MOJISIPHAst ¥ HETMOIspHast
KOBaJIeHTHasi ~ CBSI3b, MOHHAs  CBs3b, MeTa/yIM4yecKas  CBsi3b,
KpUCTa/UTMUeCKass pelIéTka (aTromHas, HWOHHas, MeTa/uTnJecKasi,
MOJIeKy/IsIpHasi), UOH, KAaTHOH, aHWOH, 3JeKTPOJIUT U He3JIeKTPOJIUT,
5/IeKTPOJIUTHYUECKasi ~ [JUCCOLMALUsl, peakLUWd HOHHOro oOMeHa,
OKUC/TUTEIbHO-BOCCTAHOBUTE/IbHBIE ~ DEAKLWH,  OKUCIUTeNb |
BOCCTaHOBHUTE/b, OKWC/IEHHe W  BOCCTaHOBJIEHHE, 3JIeKTPOJIN3,
XAMHUYeCKOe paBHOBecHe, oOOpaTWMble W HeoOpaTHMble peakivH,
CKOPOCTh XMMHUECKOW peakiuu, Kartammsatop, II[K, koppo3us

MeTaJl/IOB, CI1jIaBbI

2.2

OCHOBOIIOJIararoliie 3akKOHbl XMMHU: 3aKOH COXpaHeHHUsl Macchl,
nepuoguueckud 3akoH [I.VI. MeHjeneeBa, 3aKOH ITOCTOSIHCTBa

COCTaBa, 3aKOH ABOrajipo

2.3

TEOPUM  XUMUMU: aTOMHO-MOJIEKY/ISIpHasi ~ Teopwus, Teopusi

3J1IEKTPOJIMTUYECKOMN AUCCOLMALAN

B]'Ia,ZLEHI/Ie OCHOBaMM XUMUUECKOM 'PaMOTHOCTH, BKﬂmanMEﬁl

3.1

yMeHUe TPaBU/IbHO UCTIOh30BaTh U3yUueHHbIe BelljeCTBa U MaTepyaJibl
(B TOM uHc/ie MuHepajbHble YA0OpeHUs, MeTa/ulbl W CIUIaBhl,
TIPO/IYKThI TIepepabOTKH TIPUPO/IHBIX HMCTOUHWKOB YTJIEBOJIOPOZIOB
(yrusis, mpupoAHoro rasa, HeTv) B OBITY, CEJIbCKOM XO35HCTBEe, Ha
TIPOM3BO/ICTBE U TIOHMMAaHWE 3HAUeHUs JKUPOB, OE/KOB, YT/IeBOJIOB
JI/Isl OpraHM3Ma uejioBeka; yMeHHe TPOrHO3UPOBaTh BMSHUE BeIlleCTB

N XUMHWYECKUX TIPpOLIECCOB Hd OPrdaHM3M Ye€/IOBEKA WM OKDPY’Karollyro

IIPUPOAHYIO CpeNy

3.2

YMe€HHEe UHTEIrpUpOBdATH XUMHUUECKHE 3HAHHWSA CO 3HAHUSAMH OPYIUX

yueOHbBIX MPeZIMETOB

3.3

Ha/Inyue OrbiTa paboThl C Pa3/IMYHBIMU HUCTOUHUKAaMHU WH(MOpMaIuu
N0 XMMHM (HayuyHasi ¥ Hay4dHO-TIOMyJ/IIpHAs JIATeparypa, CJI0BapH,

CMPaBOYHUKM, UHTEDHET-PeCYPChI)

3.4

yMeHHe OOBEKTMBHO OLieHHMBaThb HMH(OpMalMI0 O BellecTBax, MX
TpeBpallieHusIX U NpakTUUeCKOM TpPUMEeHeHWH U yMeHHe

UCII0/Ib30BaTh eé AJi pelleHnsa y‘-le6H0-l'IO3HaBaTeJ'IbHBIX 3aa4

BJ'I&,E[EHI/IE OCHOBAMH TIOHSTHUIHOTO dlilidpaTa W CHUMBOJIMYECKOI'O

A3blIKd XMMUHK /i1 COCTaBJ/IEHHMS Cl)OpMYJ'I HEOpraHn4yeCKux BeIeCTB,




ypaBHEHI/Iﬁ XUMHUYEeCKHX peaKuHﬁ; OCHOBaMH XUMUUeCKOMn

HoMeHK/aTypsl (IUPAC 1 TpuBHaIbHON)

YMeHre OOBSICHSTH CBs3b TOJIOXKEeHHUs 37eMeHTa B [lepuoanyeckoit

cucreme C UYHUC/IOBBIMHM XdPdKTEPUCTHMKAMH CTPO€HHWA aTOMOB

5 XUMWYEeCKUX 371eMeHTOB (COCTaB W 3apsii sifipa, oOlee YKC/IO
3/IEKTPOHOB), pacripe/ie/ieHUeM 5JIeKTPOHOB TI0 3SHepPreThuecKum
YPOBHSIM aTOMOB TePBbIX TPEX MEPUO/OB, Kaaus U Ka/lbLys
[lpencraBneHe 0  TEepUOAUUYECKOM  3aBHCHMOCTH  CBOMCTB
XUMHUYECKUX 3/IEMEHTOB (pafilyC atoMa, 3/eKTPOOTPHULAaTeIbHOCTD),

6 MPOCTBIX W CJOXKHBIX BeLIeCTB OT I[IOJIOXKEHUSI S/IEMEHTOB B
[Mepuoguueckoii cucrtemMe (B Ma/bIX TepUOAaX U  TJIaBHBIX
MOArpyMnnax) 1 3JIeKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue K/1acCU(PUIIMPOBaTh:

7.1 XUMUUYeCKHe 3/1IeMeHThI

7.2 HeopraHuvecKue BelllecTBa

7.3 XAMUYEeCKHe peakiun

8 YMmeHue onpesensiThe:

81 BaJIeHTHOCTh U CTeleHb OKUC/IeHHSI XUMUUeCKUX 3/1eMeHTOB, 3apsi/

' 1OHa

8. BUJI XMMWUECKOW CBS3M W TUMN KPUCTA/UIMUECKOW CTPYKTYpPhl B

' COeJITUHeHUSIX

8.3 XapakTep CpeJibl B BOAHbBIX paCTBOpax BellecTB (KMC/IOT, OCHOBAHUM)

8.4 OKUC/IUTeJIb U BOCCTaHOBUTEJIb

9 YMeHue xapakTepu3oBaTh (puU3nuecKue U XUMUUecKre CBONCTBA:
MPOCTBIX BellecTB (KUC/IOpPOJ, O030H, BOAOPOA, TpaduT, anMas,

9.1 KpeMHUM, a30T, (ocdop, cepa, Xj0p, HATpul, Kajaui, MarHuw,
Ka/bl[1H, aTFOMUHUMN, yKeJie30)
C/IO)KHBIX BeLeCTB, B TOM YMCJe MX BOJHBIX pPacTBOPOB (BOJa,
aMMMaK, XJIO0pPOBOZOPOJ,, CEepPOBOAOPOJ, OKCHUJbl U TUAPOKCUIbI

9.9 MetanioB I-ITA rpynmn, amomunusi, meau (1), uuHka, xene3a (II u

' IIT), okcuaer yriepoga (I u IV), kpemuus (IV), a3ota u docdopa (111
u V), cepol (IV u VI), cepHucrasi, cepHasi, a30THCTasi, a30THas,
docdopHasi, yronbHasi, KpeMHUeBasi KUC/I0Ta U UX COJTN)

9.3

MPOrHO3UpPOBaTh M  XapaKTepu3oBaTb CBOMCTBA BeLeCTB B




3dBUCHMMOCTH OT HMX COCTaBa W CTPO€HHA, IIpMMEHEHHEe BelleCTB B
3dBHUCHMMOCTH OT HX CBOﬁCTB, BO3MO>XHOCTB IMMPOTEKAHUA XUMHNUECKUX

HpeBpaH_IEHI/If/’I B PA3/IMYHBIX YC/IIOBUAX

YMeHMe COCTaBIATh MOJIEKYJ/ISIPHbIE Y MOHHBIE YPaBHEHUS PeakLvii, B

10
TOM YUCJIE:
10.1 peakiiii HOHHOTO 0OMeHa
10.2 OKMCJINTEeIbHO-BOCCTAHOBUTEJIBHBIX PeaKLui
10.3 WUTIOCTPUPYIOLLIMX XUMHYEeCKHe CBOWMCTBAa M3YyYEeHHBIX KJacCOB
' (Tpyri) HeopraHM4eCcKHUX BelecTB
10.4 TO/TBEPKJAOLIUX TeHeTUUeCKYH0 B3aUMOCBSI3b MeX/y HUMU
11 YMeHre BbIUMC/IATH (TIPOBOAUTD PACUEThI):
111 OTHOCHTE/IbHYK0 MOJIEKYJIIPHYKO W MOJSIDHYIO MacChl BeIecTB,
' MacCCOBYIO [JOJIF0 XUMUUECKOI'0 3/IeMeHTa B COoeZJUHeHNU
11.2 MacCCOBYIO [IOJTIO BellleCcTBa B pacTBOpe,
11.3 KOJIMUEeCTBO BEII[eCTBA U €ro Maccy, 00bem rasos
114 M0 ypaBHEHUSIM XWUMMWUECKHMX PpeaklUd M HaxOoJWUTb KOJIUUeCTBO
' BellleCcTBa, 00bEM U MacCy peareHTOB WM TIPOYKTOB PeaKLiu
12 BrazeHuvie (3HaHMe OCHOB):
OCHOBHBLIMM  METOZAMU  HAY4YHOTO  TI03HaHusA  (HaOmmogeHwe,
121 r3MepeHue, SKCIIePUMEHT, MO/je/TMPOBaHKe) TPU U3yUeHUH BellecTB U
' XUMUYEeCKUX SIBJIeHWH; yMmeHHe CGhOpPMYIMpoBaTh TMpobiemMy u
MpeJIOKUTh MYTU e€ pelleHust
120 Ge3oracHoM paboThl C XUMHUYECKUMH Bell[eCTBaMH, XUMHUUeCKOH
' TIOCy 10U 1 1abopaTopHBIM 000PY/0BaHHEM
rpaBUIaMy 0e30T1aCHOTO 0OpalleHus C BellleCTBaMH, UCTIOb3yeMbIMU
B [TOBCEJHEBHOM YKU3HH, MMPaBU/IaMH TIOBe/IeHUs B 11e/IsIX cOepexeHus
123 310POBbS U OKpYyKatollleld MPUPOJHON cpe/ibl; TIOHMMaHWe Bpeja
‘ (omacHOCTH) BO3[EWCTBUSI HA >KMBbIe OPraHW3Mbl OMpeJenéHHbIX
BellleCcTB, CrOCOOOB yMeHbIlIeHUs] W TIpeJOoTBpalljeHUss UX BPeJHOr0
BO3/IelCTBUS
13 Hanuume mpakTWuyecKWX HaBBIKOB IUIAHWUPOBAHUS U OCYILECTBIEHUS
CIeIyIOLMX XUMUUECKUX SKCTIePUMEHTOB:
13.1 V3y4yeHue U onucaHue (pr31UecKUX CBOMCTB BellleCTB; 03HAKOMJIEHUE

C Cl)I/IBI/I‘—IECKI/IMI/I n XUMHNYeCK1UMU ABJ/I€HUAMU; OIIBITHI,




WJITFOCTPUPYIOILIYE TIPU3HAKHU MPOTeKaHUsI XUMUUeCKUX peakLyi

13.2

r3yueHue criocoO0B pa3sziesieHust cMecei

13.3

MojiyueHre KHUC/IOpOJa M U3yyeHWe ero CBOMCTB; TOJydyeHHe
BOZIOPOJia Y U3yuYeHHe ero CBOMCTB; MOy4YeHHe YIVIEKMCJ/IOTO rasa u

HN3y4yeHue ero CBOﬁCTB; rnojsiyueHrne aMMHdKa U U3y4YeHHre ero CBOMCTB

13.4

TPUTOTOB/IEHWE PAcCTBOPOB C ONpe/ie/iIeHHONM MacCOBOW JjoJieid

PacTBOPEHHOIO BellecTBa

13.5

TIpUMeHeHHe WH/IMKaTOpPOB (y1akmyca, MeTU/I0paHKa u
deHondranenHa) s orpefesieHUs] XapakTepa Cpefbl B pacTBOpax

KMCJ/IOT U 111e/iouen

13.6

WCCie[oBaHMe U OMMCaHWe CBOMCTB HEOPraHWUeCKUX BellecTB
pa3/IMUHbIX K/IaCcCOB; U3yueHWe B3aUMOJENCTBUSI KUCIOT C MeTa/lJlaMH,
OKCHZAMH  MeTa/UIOB,  pacTBOPMMbIMM W HepPaCTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMM; TI0JlydeHUWe HepacTBOPUMBIX OCHOBaHWMY;
BbITECHEHHWE OJIHOTO MeTajjaa JpyrdM U3 pacTBopa COJY;
vcciejoBaHue amM(pOTepHbIX CBOWCTB THAPOKCUIOB aJOMUHHUS U

L[UHKA

13.7

pellieHre 3KCIepuMeHTaNbHbIX 3a/iau 1o TeMaM: «OCHOBHbIE K/1aCChl
HeOpraHUYecKrux COeIMHEHUI»; «DJIeKTPOJIUTUUeCKast
qucconanus»; «BaxHelliMe HeMeTa/lZlbl M UX COeJUHEHUS»;

«BakHelile MeTasibl U UX COeUHEHHS»

13.8

XUMHUYEeCKHe  JKCIIePUMEHTBbI,  WTIOCTPUPYIOIHe  TIPH3HAKH
TPOTeKaHWsI peaklMii MOHHOro oOMeHa; KaueCTBEHHbIE PeakiMyd Ha
TIPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpax WOHBL XJIOpH[-, OpoMus-,
vogua-,  cynedar-, docdar-, KapboHaT-,  CHIMKAT-aHHUOHBI,
THU/IDOKCHU/I-UOHBI, KAaTHOHbI aMMOHHUSI, MarHusl, Kayiblysi, aTFOMHHUS,

kenesa (2+) u xene3sa (3+), menu (2+), HUHKA

14

YMeHue:

14.1

NnpeacCTaB/IATL pPe3yJ/IbTaTbl SKCIIEPUMEHTa B Q)opMe BBIBO OB,
[A0Kad3dTeJ/IbCTB, Fpa(bI/IKOB n TEl6J'II/IL[ U BBIAB/IAAITE SMIIMPpHUYECKHE

3dKOHOMEPHOCTHU

14.2

YCTaHaBJ/IMBATh CBA3U MeXXYy pea/IbHO Ha6J’IIOAaEMI:IMI/I XUMHUYeCKHNMHA
sBJIEHUSIMHA U TIpOLieCCaMiu, IIPOUCXOAAIIMMA B MdKPDO- U MUKDOMUPE,

0OBSICHATH IPUUMHBI MHOT000OPAa3Usl BEIT|eCTB




IIEPEYEHD 3/IEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbIX HA
OCHOBHOM TI'OCYJAPCTBEHHOM 3K3AMEHE 110 XM

Kop,

HpOBEpHEMBIﬁ 9JIEMEHT COAepPKaHUA

1

HepBOHa‘—IaﬂbeIe XUMHU4YeCKue IroHATHUdA

1.1

UmucTele BelljecTBa U cMecu. Criocobbl pasziesieHus: cMeceit

1.2

AToMBI U MO/JIEKY/JIBI. Xumuueckye 37eMeHTbl. CHMBOJIBI XUMHUECKUX

31eMeHTOB. [IpocThie U ClI0XKHbIe BelllecTBa.

1.3

Xumnueckass (opmysa. BaneHTHOCTP aTOMOB XUMHUYECKUX 3/1eMEHTOB.

CTerneHb OKHUC/IeHUS

1.4

3aKOH TOCTOSIHCTBA COCTaBa BeILeCTB. OTHocuTenbHasi aTOMHas Macca.
OTHOCUTe/NbHAs MOJIEKYJIAPHAA MaCCd. MaccoBas A0JI1  XUMHUYeCKOIro

3JIEMEHTd B COeJMHEHUHN

1.5

KosmuectBo BemiecTBa. Mosb. MosisipHasi Macca. MonsipHbIl 00BEM Ta30B.

B3auMocBs3b KOJ/IM4eCTBa, MaCChbl X YUCJIa CTPYKTYPHbBIX € IMHUL] BEIeCTBd

1.6

du3znyecKkre U XUMUUYECKHe SIBJIeHUsI. XUMMHUecKast peaknysa 1 eé MpHU3HAKH.

3aKoH COXPdHEHHUSA MdCChI BEIECTB. XyMHUecKue YPaBHEHUA

HepI/IO,[[I/IIJECKI/II\/JI 3dKOH " HepI/IO,Z[I/I‘JECKaH CrUCTeMad XMMHUUYeCKHUX 3/7IeMEHTOB

O.U. MenpeneeBa. CTpoeHHe aTOMOB

2.1

[Tepyoguueckuii 3akoH. Ileprosuyeckasi cucTeMa XMMHUYECKHUX 3/1eMEHTOB
O.U. MengeneeBa. [Teproas!l v rpynnbl. PU3NUeCKUi CMbICI TOPSAKOBOTO

HOMepa, HOMepOB Mepro/a U rPYIIIbl 371eMeHTa

2.2

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tombl. DneKTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/7104eK aToMOB MepBbIXx 20 XMUMHUYECKUX 3JIEMEHTOB

[Tepuoanueckoii cucrembl [1.11. MeHieneeBa

2.3

3aKOHOMEpHOCTH B W3MEHEHUM CBONCTB XMMMUECKMX 3/IeMEHTOB I1epBbIX
TPEX TIepUO/IOB, Kajms, KaJIbLusl (paguyca aTOMOB,
3/1eKTPOOTPULIATE/IbBHOCTH, META/I/TIMUeCKUX W HeMeTa/VIN4eCKUX CBOWCTB) U
MX COeJMHEHWA B COOTBETCTBUM C TIOJIO)KEHHWEM 3/IeMeHTOB B

HepHOAHQECKOﬁ cucreMe u CTpoeHrneM UX aTOMOB

CTpOEHI/Ie BeleCTBa

3.1

XyMuuecKass CBsi3b. KoBajieHTHast (HOJ'ISIpHaSI u HEHOJ'ISIpHaH) CBA3b.

SHEKTPOOTPHHHTEHLHOCTB XUMHNYeCKHUX 3J/IEMEHTOB. WonHHas CBA3b.




MeTtannmuueckas CBSI3b

3.2

Tunel KpUCTA/UIMUECKMX PeLISTOK (aTOMHas, WOHHAas, MeTaylnyeckas),
3aBHCUMOCTb CBOWCTB BellleCTBa OT TWIA KPUCTa/VIMUeCKOU PelléTKU U BUJa

XUMHUUECKOU CBSI3U

Baxkueiiiue MnpeacTaBUTe/IM HEOPIrdHUUYECKHX BeEIeCTB. HemeTannel u ux

COoerMTHeHMs. MeTasibl ¥ UX CcoearMHeHUA

4.1

Knaccudukaiuss 1 HOMeHK/IaTypa HeOpraHWYeCKUX COeQUHEHUI: OKCH/OB
(coneobpa3ytorue: OCHOBHBbIE, KUCJIOTHBIE, amboTepHbIe) u
Hecosieobpa3yroIue; OCHOBaHUH (I[E/I0UM WM HEPACTBOPUMBIE OCHOBAHMS);
KUCIOT (KUC/IOpo/icofiepKaliiie W OeCKUCIOpO/IHbIe, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COjiel (CpeJHUX U KUCJIbIX)

4.2

®du3nueckue M XUMHUUYECKHe CBOMCTBA MPOCTBIX BelleCTB-HEMETAJ/I/IOB!:

BO/IOPO/Ia, XJI0pa, KAC/IOPOJa, Cepbl, a30Ta, (ocdopa, yrieposa, KpeMHUs

4.3

dusnueckre 1 XUMUYECKHE CBOMCTBA MPOCTBLIX BeIleCTB-METa/lZIOB: JINTHUA,
HaTpu#, KaJus, Mdrous 41 KadJIbLIW, d/IOMHHHA, JKesie3d.

ONeKTPOXUMHUUECKUM DS/l HAalIPSUKeHWHA MeTaslIoB

4.4

®dusnyeckue W XMMHYeCKHMe CBOMCTBAa BOJOPOJHBIX  COeAVHEeHUM

HeMeTa/VIOB: XJIOpoBOAOpOAd, CepoBOAOPOJAd, dMMHUdAKA

4.5

®dusnyeckrue U XMMUUeCKHe CBOMCTBA OKCHZIOB HemeTasioB: cepsl (IV, VI),
asota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), xkpemuus(IV).

HOJ’IYIJEHI/IG OKCH/JO0B HEMETAJIZIOB

4.6

XuMuueckre CBOMCTBa OKCHI0B: MeTasuioB IA—IIIA rpynm, yuHka, megu(Il) u

»kenesa(Il, III). TTomyueHre OKCHUOB MeTaslIOB

4.7

XUMHUUeCKre CBOWMCTBA OCHOBaHWM W aM(OTepHbIX THAPOKCHUIOB (Ha
rpyuMepe THPOKCHU/OB allOMUHUS, JKese3a, LMHKa). [ToyueHue ocHOBaHMI

1 aMm(pOTepHBIX THAPOKCH/IOB

4.8

O61ume XUMUYeCcKHe CBOMCTBa KHUCJIOT: XJIOPOBO/IOPOJHOM,
CepOBO/IOPOIHOM, CEepHUCTOM, CepHOM, a30THOU, (ochopHO, KpeMHUEBOM,
yronbHOH. Ocobble XUMUUECKHEe CBOWCTBA KOHLEHTPUPOBAHHOW CEpPHOU U

a30THOM KUC/OT. [To/iyueHre KUCIOT

4.9

OO01Me XMMHUYeCKKe CBOMCTBA CpeIHUX coJsiel. [TosmyueHue comneit

4.10

HOJ’IquBHI/Ie, CO6I/IpaHI/Ie, pacCrio3HaBaHWe BOAOPOAd, KUC/I0pPOAdd, dMMHAKA,

YT7IeKUCJIOTO Ta3a B 1abopaTopuu

4.11

[TonyueHue amMmuaka, CEPHOM M a30THOM KHUCIOT B MPOMBILLJIEHHOCTH.




OO61mue criocoObl TOTyUeHUsT MeTal/IoB

4.12

I'eneTnueckasi CBsI3b MEXAYy KildCCAMU HeOPraHUYeCKUX COE'E[I/IHEHI/II\/’I

XyUMHUYecKue peakiun

5.1

Knaccudukaiysi XuMUuecKruX peakivii 1o pa3InyHbIM MPU3HaKaM: 110 YUCTy
M COCTaBy YYaCTBYIOIIMX B Peakld BeIIeCTB, TI0 TEIIOBOMY 3(QeKTy, 1o

M3MEHEHUIO CTelleHel OKUC/IeHNs XUMUUEeCKUX JIEMEHTOB

5.2

TeroBoil 3((eKT XUMUUECKON peakluy, TePMOXUMHUUEeCKHe YpaBHEHUS.

OK30- U 3H[|0TepMHUYeCKHe peakliii. TepMoXUMUUecKre YpaBHeHUs

5.3

OKHCIUTEe/TbHOBOCCTAHOBUTELHEIE peakLn. Oxucnurenu n
BOCCTAHOBUTEJIN. Hpoueccm OKHCJ/IeHHMA W BOCCTAHOBJIEHHS. BHeKTpOHHbIﬁ

0aslaHC OKUC/IUTE/IbHOBOCCTaHOBUTE/IHLHON peaKlunu

5.4

Teopust ~ 37eKTpOAMTHYECKOM  Auccouyauuu.  KaTHOHBL,  aHUOHBI.
OJIeKTPOUTHI U He3/IeKTPouThl. CHTbHBIE U C1a0ble 371eKTpouThl. CTerneHb

JIccolaluu

5.5

Peakijun HOHHOTO 0OMeHa. Y C/IOBUSI IPOTEeKaHHsI peakivii MIOHHOTO 00MeHa,

I10JIHbIE U COKpaH_[éHHbIe HNOHHbIE€ YDaBHEHUSA peaKuHﬁ

XVMUA U OKpysKarolas cpea

6.1

BerlectBa ¥ MaTepuasibl B TOBCeHEBHOW >KM3HU uesioBeKa. be3omacHoe
WCTIO/Ib30BaHHE BeLeCTB M XMMHUUYECKHUX peakluii B j1abopaTopuu U ObITY.

HepBaﬂ MmoMo1ib MprU XUMHYECKUX 0XKOr'dX U OTPABJ/IEHUAX

6.2

XYMMUUeCKoe 3arpsi3HeHue OKpy)Karolled cpefibl (KHAC/AOTHbIE —[JOXK[H,
3arpsi3HeHHe T0YBbI, BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro TpeAoTBpallieHu s
[IpepenbHas pomyctumasi KoHueHTpauus BewectB (ILJK). Pone xumuu B
pellleHUHd SKOJIOTMYecKuX mpobseM. YcuieHHe TapHUKOBOTO 3ddekra,

paspyliieHre 030HOBOTO CJIOS

6.3

[TpumeHeHue cepsl, a30Ta, ¢pocdopa, yrieposa, KpeMHHUSI U UX COeJIMHEeHUI B
ObITYy, MeAULIMHe, TPOMBIIIEHHOCTH U CeJIbCKOM Xo3siicTBe. [IpumeHeHue
MeTa/lJIoB M CIIaBOB (CTajb, YyTyH, AIOpPATIOMUHUM, OpoH3a) B OBITY U
MPOMBIIIIEHHOCT WX coeAuHeHUi. [loHsATHe O KOppO3WM MeTasl/oB,

OCHOBHBIe CII0COOBI 3al[UTHI KX OT KOPPO3UH

6.4

[TpuposHble WCTOUHWKU YT/€BOJOPOAOB (Yrojb, MPUPOAHBIN ras, HedThb),

MIPOAIYKTHI UX TiepepaboTKu (OeH3WH), UX POJIb B OBITY U TIPOMBIIIJIEHHOCTU

6.5

HepBOHaan'IbHLIe TIOHATHSA 00 OpPraHrMYeCKHX BeleCTBdX KdK O COeAMHEHUAX

yriepoja (MeTaH, 3TaH, STWIEH, alleTWIeH, S5TaHOJI, TJIMIEPUH, YKCyCHas




KI/ICJ'IOTa). IToHsiTHE O OMOJOrMUECKH BaXKHBIX BeleCTBAX: >KHPAX,

yrjieBoaax — 1 UX POJIX B )KM3HH UYe/I0BEKA

OesKax,

7 Pacuérter:
7.1 1o (hopMyJiaM XMMUUYECKUX COeZIMHEeHUI
7.2 Macchbl (MaccoBOM) [,0/IM paCTBOPEHHOTO BellleCTBa B pacTBoOpe
7.3 10 XUMWUYECKUM YpaBHEHUAM




