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ITOSACHUTEJ/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 OO0, a Takke Ha 0CHOBe the/iepa/ibHOI paboueii TPOrpaMMbl BOCITUTaHUS
W C Yy4eTOM KOHIENIMM TIperojiaBaHus yuyeOHOTO TipegMeTa «XHWMHS» B
oOpa3oBare/ibHBIX OpraHu3alysax Poccuiickoii ®eepaiiyu.

[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, BBITIO/HSIS DYHKI[UM 00bSICHEHHS ¥ TIPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUSI ¥ BO3MOXKHOCTEM NMPaKTUUYeCKOIr0 MPUMEHEHHUS U TI0JIyYeHHsI U3y4aeMbIX
BelLleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOpPMUPOBAHMIO
Tipe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/IsIIOIe HaydHOM KapTUHBI MHpa B JIOTUKe
eé CMCTeMHOM MIPUPO/bl, LILHHOCTHOT'O OTHOLIEHWS K HAYYHOMY 3HAHHUIO U MeTO[aM
MO3HaHUSl B HayKe. V3yueHuWe XWMHWM TPOMCXOJUT C TIPUBJ/IeUEHHWEM 3HaHWM W3
paHee W3yUeHHBLIX yueOHbIX TipeameToB: «OKpysKaroimi Mup», «buonorus. 5-7
KJ1aCChl» U «PU3UKaA. 7 K1ace».

[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:

— (opmMHpOBaHMe WHTE/JIEKTya/lbHO pa3BUTOU JIMUHOCTH, TOTOBOW 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
XUMWU, TIPUMEHSTDb UX TIPU pellieHnH pob/ieM B TOBCeHEBHOM »KU3HU U TPYI0BOM
JesiTeNIbHOCTY;

— (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!.

OG6111ee unCII0 YaCOB, OTBeAEHHBIX [IJisl U3yUeHHs] XUMUU Ha YDOBHE OCHOBHOT'O
obiiero obpa3oBanwusi, cocrassieT 136 uacoB: B 8 kiacce — 68 wacoB (2 yaca B
HeJie/t0), B 9 Kiacce — 68 uacoB (2 yaca B HeJjeto).



COAEPXXAHUE OBYUEHUA

9 K/IACC

BeiecTBo U XMMHUYeCKasi peakius

[Tepuoanuecknii 3aKoH. [leprogrueckas cucteMa XMMUYECKUX 371eMeHTOB [].
N. MenpeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTM B HM3MEHEHHWU CBOWCTB
XUMUUECKHUX 3JIEMEHTOB MePBbIX TPEX MEPUO/IOB, Ka/lusl, Kalblys U UX COeJUHEeHUN
B COOTBETCTBUM C TMOJIOXKEHWEM 3/eMeHTOB B Ilepuoanueckon cucreme u
CTPOEHHEM UX aTOMOB.

CTpoeHre BellleCTBa: BU/Ibl XUMHYECKOW CBSI3U. THUIbI KPUCTAIIUUYECKUX
PelIéTOK, 3aBUCMMOCTh CBOWCTB BeleCTBa OT TWIIA KPUCTa/UIMUeCKOW PEIIEéTKU U
BU/Ia XMMUUECKOW CBSI3U.

Knaccudukaiyss 1 HOMeHK/IaTypa HeOpraHW4eCcKux BeLecTB. XHUMUUYeCKUe
CBOMCTBA BeILeCTB, OTHOCSALIMXCS K Ppas3/IMuHbIM KjaccaM HeOpraHUuueCcKux
COeJJMHeHWH, TeHeTUUeCKas CBSI3b HEOPraHUUeCKMX BellleCTB.

Knaccudukaiys XuMruuecKUx peaklydid 1Mo pa3/IMUHbIM MPU3HaKaM (110 UKCTy
M COCTaBy YUaCTBYIOL[MX B peakLMU BeIecTB, MO TeryioBoMy 3(deKkrty, o
V3MEHEeHUIO CTeleHel OKUC/IeHUs] XMMUUeCKUX 3/1eMEeHTOB, 10 00paTUMOCTH, 0
y4acTHIO0 KaTaju3aTopa). JK30- U 3HJ0TepMHUYeCKUe peakliii, TepMOXUMUUeCKHUe
ypaBHEHHUS.

[TonsiTie 0 cKOpoCcTH XuUMHUYeckod peakuuu. [ToHsiTue 00 0OpaTUMBIX U
HeoOpaTUMBIX XMMHUECKHX peakiysx. [IoHATHe O TOMOTeHHBIX U T'eTepOoTreHHbIX
peakiusix. [loustue o katanuse. [IoHATHE O XMMHUUYECKOM paBHOBeCHUU. PaKTOPHI,
B/IMSAIOIIME HAa CKOPOCTb XHWMHWYECKOM peakUuu W TMO0JI0KeHHe XUMHUYeCKOro
PaBHOBECHSI.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE  peakl[uM,  3JIeKTPOHHBbIM  OasaHC
OKHMC/IUTE/IbHO-BOCCTAHOBUTE/ILHOM peakLyu. CocraBnenue yPaBHEHUM
OKHCJIUTE/IbHO-BOCCTAHOBUTE/IBHBIX ~ PEaklMi C  HMCIOJb30BaHUEM  MeToja
39JIEKTPOHHOTO OasiaHca.

Teopust 3/1€KTPOTUTAYECKON AUCCOLMALIMKI. DNEKTPOTUThI U HESJIEKTPOJIUTHI.
KaTtuonbl, aHMOHbl. MexaHW3M AUCCOLMALIUM BeleCTB C pa3/IMYHbIMU BUJIAMU
xuMHUecKol cBsizu. CrerneHb Auccoraiii. CUTbHBIE U C/1abble 3/IeKTPOJIUTHI.

Peakiiy noHHOTO 0OMeHa. Y CJIOBUSI MPOTeKaHUs Peakiuii MOHHOTO 0OMeHa,
MO/IHble U COKpAllléHHble WOHHbIe ypaBHeHUs1 peakiuii. CBOWCTBAa KMCJIOT,
OCHOBAHHU U COJiel B CBeTe TIpe/iCTaB/eHni 00 3/1eKTPOTUTUYECKON AMCCOLIMAIIUM.
KauecTtBeHHbIe peakijuu Ha MOHBI. [IoHSITHE O THApPOIU3e COMel.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJ/IEHME C MOJENSIMM KPUCTA/VTMYECKHUX PelIETOK HeopraHuvecKux
BeI[eCTB — MeTa//IOB M HeMeTa/UIoB (rpagura M asMasa), C/IOXKHBIX BeleCTB
(x/10pYa HaTpus), UCCe0BaHUe 3aBUCUMOCTH CKOPOCTU XMMHYECKOM peakLiuK OT



BO3/IeMICTBUSI  pa3/MUHbIX  (PAKTOPOB, UCC/IeloBaHHWE  3JIEKTPOIIPOBOJHOCTU
pPacTBOPOB BEILeCTB, MTPoLiecca AUCCOLMALMU KHUC/IOT, 1e/ioued U cosield (BO3MOXKHO
WCIO0/Ib30BaHNe BHUZEO MaTepuasoB), TMpPOBeJieHUe OIbITOB, WLIHCTPUPYIOILIUX
MpY3HAaKA TIPOTeKAaHWsl peakluii HOHHOTO oOMeHa (oOpa3oBaHue 0CajKa,
Bblle/ieHNe Ta3a, oOpa3oBaHWe BO/bI), OMBITOB, HW/UTIOCTPUPYIOIMIUX TIPUMEpHI
OKHMC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaklui (ropeHue, peaklU pas/ioKeHUs,
coeMHEeHUsI), paclo3HaBaHWe HeOpraHWueCKWX  BelleCTB C  [OMOILbIO
KaueCTBEeHHbIX peaKIivii Ha UOHBI, pellieHue SKCIiepUMeHTalbHbIX 3a/au.

HemeTan/ibl 4 UX COeATHEHUA

OOmiass xapakTtepucThka rasoreHoB. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTerleHU oKuceHus. CTpoeHre U (pu3nMyecKue CBOWMCTBA IMPOCTHIX
BeI|eCTB — rajioreHoB. XMMHUYeCcKre CBOMCTBa Ha IpUMepe xJiopa (B3auMo/ielicTBre
C MeTaj/ulaM{, HeMmeTa/l/laMu, Ijesioyamu). XsopoBojopoz. ConsiHasi KHUCJIOTa,
XUMUYEeCKWe CBOMCTBa, TMOyuyeHWe, mMpuMeHeHWe. [leiicTBUe Xjiopa U
XJIOPOBO/IOPO/Ia HA OpPraHK3M YesioBeKa. BaxkHeliine XJI0pU/bl M UX HAXOXKJeHHEe B
npupo/e.

OOb1jasi xapakTepucThKa 371eMeHTOB VIA-rpymmbl. Oco6eHHOCTH CTPOeHHs
aTOMOB, XapakKTepHble cTereHd okuciaeHus. CTpoeHue U (ur3UUecKue CBOWCTBA
MIPOCTBIX BeLeCTB — KUCI0pPO/ia U cepbl. AJIJIOTPOITHbIE MOAW(UKALIMU KUCIOPoa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBO/OPO/, CTpOeHue, (pusnueckue U
XUMUYeckrde cBorcTBa. OKCUbI Cepbl Kak MpejCcTaBUTeIM KHUCIOTHBIX OKCU[IOB.
CepHasi KUCJI0Ta, pU3nyeckre U XUMUUyeckre CBOMCTBa (0011ue Kak MpeCcTaBUTeIst
KJlacca KUCAOT U creluduueckue). XUMUUYeCKHe peaki[iu, JieXkalue B OCHOBe
MIPOMBIIIJIEHHOTO crocoba TosiyueHusi CcepHOM KUC/IOTHL [IpuMeHeHue cepHOM
KUC/IOTbl. CO/IM CepHOWM KUC/OThI, KaueCTBeHHasi peaklUs Ha CyJbdar-hoH.
HaxoxxgeHve cepel U eé coeJuHeHWM B Mpupoje. XHWMUUECKOe 3arpsi3HeHHue
OKpy>Karolllell cpefibl COeAUHEHUsIMU cepbl (KUCJIOTHbIE JO0XKAW, 3arps3HeHUe
BO3/lyXa U BOJIOEMOB), CITIOCOOBI €ro rpe/[0TBpallleHusl.

OOb1jasi xapakTepucThKa 3/eMeHTOB VA-rpyrmbl. OcobeHHOCTU CTpPOeHHs
aTOMOB, XapaKTepHble CTelleHW OKUC/eHHs. A30T, pacripoCTpaHeHHe B MpPUpOJe,
dusrueckre U XxuMruyeckue cBoiictea. KpyroBopor a3oTa B mpupo/ie. AMMMaK, ero
bu3rueckre U XUMUUECKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
ux ¢ur3nueckue U XMMUJecKre CBOMCTBa, pruMeHeHre. KauecTBeHHasi peakliys Ha
VOHbl aMMOHMS. A30THas KHUCJIOTa, eé mojyueHue, (pU3nueckue U XUMUUeCKHue
cBoiictBa (0OlMe Kak TIpe/iCTaBUTeNs Kjacca KHCJIOT U Crieluduueckue).
Vcrionb30BaHre HUTPATOB U COJIell aMMOHMSI B KaueCTBe MUHePa/IbHBIX y100peHui.
XrMHUecKoe 3arpsi3HeHue OKpYy’Karolllel cpe/ibl COeJUHEeHUsIMU a30Ta (KHUCIOTHBIE
JO’K[IM, 3arps3HeHue BO3/JyXa, MOYBbl U BOA0EMOB). docdop, annoTporHbie
MoauduKaumu ¢gocdopa, pusrnyeckre U XxuMuueckue corctBa. Okcuz, dpocdopa



(V) u dochopHas kuciora, ¢u3nueckue U XUMUYeCKre CBOWMCTBa, TOTy4YeHUe.
Vcnonb3oBanue ¢ocdaToB B KaueCcTBe MUHepaIbHbIX yA00peHu .

OOb1jasi xapakTepucTuka 31eMeHTOB [VA-rpynmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHbIe CTeNeHN OKUC/IeHUS. YT/Iepo/, a/lJIOTPOIHbIe MOAU(PUKALIWY,
pacripocTpaHeHue B TIpUpoje, hr3nueckre U XUMUUYecKrue CBOWCTBA. AZICOpOIus.
Kpyrosopor yriepoga B mnpupoge. OKcuzabl yriepoja, uX (Qusdueckue U
XMMUUeCKre CBOMCTBA, [IeICTBME Ha JKUBble OpraHu3Mbl, [IOJydyeHue U
nprMeHeHue. DKoJioruueckue mpobsieMbl, CBsi3aHHBIe C OKcHzoM yriepoza (IV),
ruroTesa T171006a7pHOTO TIOTErVIeHUs] KIuMaTa, TapHUKOBBIA 3¢deKT. YTombHas
KUC/IOTa U e€ comu, uxX (u3myeckue U XUMHUYEeCKHe CBOWMCTBa, MOJy4YyeHUe WU
npuMeHeHre. KauecTBeHHasi peakijusi Ha KapOoHar-uoHbl. Vcrnosb3oBaHue
KapOoOHaTOB B OBITY, MeUI[MHE, TIPOMBIIILJIEHHOCTH U CeJTbCKOM XO03SIHCTBE.

[TepBoHaua/ibHbIE TIOHATHS 00 OPraHUYECKUX BeIeCcTBax Kak O COeMHEeHUsIX
yrjiepojia (MeTaH, 5TaH, 3TUJIEeH, alleTUIeH, 3TaHOJI, TJIMLEePUH, YKCYCHas KUC/I0Ta).
[IpyposiHble UCTOUHWKH YIJIEBOAOPOAOB (Yrosb, TPUPO/JHbIA ra3, HedTb),
NIPOAYKTBI WX TiepepaboTKu (6eH3WH), WX pOJib B OBITYy W IIPOMBIIIJIEHHOCTH.
[ToHsiTHEe 0 OMOJ/IOTHYECKH Ba)KHBIX Bell[eCTBaX: »KUpaX, OenKax, yryieBoiax — U Ux
pOJIM B JKW3HM YesloBeKa. MarepuasibHOe €JVWHCTBO OpraHMYecKux U
HEOpraHWYeCcKHUX COeJMHEeHUU.

Kpemnuii, ero ¢usuueckue U XUMUUECKHWEe CBOMCTBA, TMOJydeHUEe U
npuMeHeHre. CoefuHeHUs KpeMHUs B Tipupo/ie. OO611ue ripeicTaBIeHNst 00 OKCHie
kpemuus (IV) u kpemaueBoit kuciote. CUIHMKAThI, UX WCIIO/b30BaHUe B OBITY, B
MIPOMBILLIEHHOCTU. Ba)kHeiIlre CTpoWTe/bHble MaTepuasbl: KepaMuKa, CTEeKJIO,
1[leMeHT, 0eToH, >kese300eToH. IIpobGrembl 0e30MacHOTO  WCIOIB30BaHUS
CTPOUTEJIbHBIX MaTepraioB B MOBCEJHEBHOW JKU3HHU.

Xumuueckuil 3KcnepumeHm:

n3yueHre 00pa3I[0OB HeOpPraHWUYeCKUX BeITeCTB, CBOMCTB COJITHOW KHC/IOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakluid Ha X/JIOPH/-MOHBI M HaO/MIo/leHre TIPU3HAKOB
WX TPOTeKaHWs, OMbIThbl, OTpakarollue (unyeckie W XUMHUUYECKHe CBOMCTBA
rajJioreHOB M MX COeJuHeHHK (BO3MOJKHO MCII0/Ib30BaHUE BH/leOMaTepUasioB),
03HaKOMJ/IeHHe ¢ 0O6pa3iliaMy XJI0pU/0B (rajioreHu/ioB), 03HaKOMJIeHHe C 00pa3lamu
ceppl U eé coeAuMHEHUSIMA (BO3MOXXHO MCIIO/Ib30BaHWe BH/leOMaTepUasoB),
HabJTI0/IeHue Tporiecca 00yT/IMBaHUS caxapa Ioj, JeHCTBHeM KOHI[eHTPHPOBAaHHOM
CepHOI KUCJIOTBI, U3yUeHHe XUMUUeCKUX CBOMCTB pa30aB/IeHHOM CEepHOI KUC/IOTHI,
NpoBe/ieHNe KaueCTBeHHOMN peaklMy Ha Cy/b(aT-uoH U Hab/ro/leHre Mpr3HaKa eé
MPOTeKaHMs, O3HAKOMJ/IeHHe C (PM3UYeCKMMU CBOMCTBaMM a30Ta, (ocdopa u ux
coeHeHUH (BO3MOXXHO HCITO/Ib30BaHHE BHIEOMAaTeprasnoB), obpa3iiaMu a30THBIX
u ¢dochopHbIX yAobpeHui, nmomyyeHre, coOMpaHue, pacrio3HaBaHUe U H3ydyeHUe
CBOMCTB aMMMaKa, MpOBeJleHMe KauyeCTBEHHBIX peaki[ud Ha HOH aMMOHUSI U



dochaT-uoH U U3yueHHWe TPU3HAKOB WX TPOTEKAHUs, B3auMO/IelCTBUe
KOHLIEHTPUPOBAHHOM a30THOM KHUC/IOTbI C Me[bl0 (BO3MOXXHO MCIIOJIb30BaHUE
BU/leOMaTEPUA/IOB), M3y4YeHHe MoJeel KpPUCTa/UIMYeCKUX pelIeToK aMasa,
rpaduTta, QysiepeHa, O03HAKOMJ/IeHHWe C TIPOLIECCOM aficOpOLMK pacTBOPEHHBIX
BellleCTB AKTUBHMPOBAaHHBIM YIVIEM M YCTPOMCTBOM MPOTHBOrasa, MOJyyeHue,
cobupaHve, pacrio3HaBaHWe U M3yueHue CBOMCTB yT/IeKHUC/IOTO rasa, IpoBejjeHue
KaueCTBEHHbIX peaKlMi Ha KapboHAT M CUIMKAT-UOHBI U U3yueHHe TIPU3HAKOB UX
MPOTEKaHUsi, O3HAKOMJ/IEHHWE C TIPOAYKLMeW CUIMKATHOW MPOMBIILIEHHOCTH,
pellleHre 3KCIepUMEeHTA/IbHbIX 3a/au Mo TeMe «BakHelive HeMmeTa/ibl U UX
COeIUHEHUST».

MeTta//ibl 4 MX COeJUHEHMS

OO011jasi XapaKTepUCTHKAa XUMUUECKHX 37IeMEHTOB — METa/IJIOB Ha OCHOBaHHUU
UX TIoNnoKeHUsi B Ilepuopuueckor cucTemMe XUMHUUeCKUX 3nemeHToB /[I. W.
MengeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTa//ioB. MeTa/yinyeckasi CB3b U
MeTa//TMyeckasi  KpUCTa/uldueckasi  pelliéTKa.  JJeKTPOXUMHYECKUM  psif
HaTpsDKeHUH MeTa/ioB. @u3nyeckre U XMMHUUeCKWe CBOMCTBa MeTas/uioB. Obiiue
crocobbl TIo/ydeHUss MeTa/iioB. [loHATHE O KOpPPO3WM MeETa/lJioB, OCHOBHBIE
CTI0COOBI 3aI[UThI X OT KOppo3uu. CrinaBsl (CTaslb, UyTYH, [IOPaTFOMUHUNA, OpOH3a)
Y UX MpUMeHeHre B ObITY Y TIPOMBIIIIEHHOCTH.

[[lesiouHble MeTasuibl: TIO/I0KeHUe 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
TUAPOKCUABI HATpusg W Kaius. [IpuMeHeHuMe 11e/IOUHBIX MeTa/uUIOB U UX
CcoeIMHEeHUH.

[[lenoyHO3eMeNbHBIE MeTa//Ibl MarHUM W KaJbLWM: TOJIOXKEHHWE B
[Tepuoanyeckou cucTeMe XMMUYeCKUX 3/ieMeHTOB []. V1. MeHenieeBa, CTpOeHHE UX
aTOMOB, Haxo)kJeHre B mpupo/ie. dusnueckre U XMMUUeCKHe CBOKMCTBA MarHUs U
KasibLusl. BaxkHelilvie coeiluHeHYs KaabLys (OKCUJ, TUAPOKCH/], CON). 2KECTKOCTD
BO/IbI U CTTIOCOOBI €€ YCTpaHeHUsl.

AsroMyHUN: TI0/1I0KeHWe B [lepuoanueckor cucTeMe XUMHUYECKUX 3/1EMEHTOB
. . MenpeneeBa, CTpoeHUe aTtoma, HaxoxzaeHue B mnpupofe. dusuueckuve u
XMMUUECKre CBOWMCTBa atOMUHUSL. AM(OTepHbIe CBOUCTBA OKCUZIA U THJPOKCH/IA
A/TFOMUHUS.

Keneszo: nonoxenve B [lepuogrueckor cucteme XMMHAYECKUX 371eMeHTOB /1.
N. MenjeneeBa, CTpoeHHWe aToMa, HaxoxKgeHue B mnpupoge. dusuyeckue u
XMMUUeCKre CBOMCTBa xene3a. OKCUbl, TUAPOKCU/IbI U conu ese3a (1) v xxene3a
(IIT), ux cocraB, CBOMCTBA U MOJyYeHHeE.

Xumuueckuil 3KcnepumeHm:



O3HaKOMJIeHHe C oOpa3llaMd MeTa/JIoB U CIVIaBOB, HX (PU3NUeCKUMHU
CBOMCTBaMH, U3yueHWe pe3yJIbTaTOB KOPPO3UM  MeTasioB  (BO3MOXXKHO
WCII0/Ib30BaHWe BUleOMaTepUasioB), OCOOEHHOCTeM B3aMMO/IeHICTBUS OKCH7A
KaJbLiusi U HaTpusi C BOJOW (BO3MOJKHO HCIIO/b30BaHUE BHleOMaTeprasoB),
HcCeloBaHUe CBOWCTB »XKECTKOM BO/Ibl, MpOLiecca rOpPeHUs Kee3a B KUCJI0pPOZe
(BO3MOXXHO  HWCIIO/Ib30BaHME  BUJleOMaTepUasioB), TIPU3HAKOB MPOTEKaHUs
KaueCTBEeHHbIX peakIivii Ha MOHBI: MarHus, KabIus, aTFOMUHUS, 1[UHKaA, >xeste3a (II)
u xene3za (III), megu (II), HabmroeHMe W OMUMCAHME TMPOLIECCOB OKpAIlMBaHUS
TJlaMeHd MWOHAMM HaTpus, Kaius U Kajablusg (BO3MOXKHO MCIIOJ/Ib30BaHUe
BH/leOMaTePUAJIOB), UCC/Ie0BaHUe aM(OTePHBIX CBOMCTB I'MIPOKCH/Ia a/TFOMUHUS U
T'M/IDOKCH/A 1MHKA, pellleHWe 3KCIepUMeHTabHBIX 3a/lau M0 TeMe «BakHeuIme
MeTaslbl U UX COeIMHEHUSI».

XuMus U OKpy)Karwuias cpeja

BeljectBa ¥ MaTepuasnbl B TOBCEAHEBHOW >XM3HU 4YesioBeKa. be3omacHoe
WCII0/Ib30BaHKe BeIeCTB U XMMHUUEeCKHUX peakliuii B ObITy. [lepBasi momMoiib 1pu
XUMUYECKHX 0)KOTaX U OTpaBIeHUSIX.

XrMHUecKoe 3arpsi3HeHWe OKpY»Karollleill cpefibl (TipefiesibHasi JOMyCTAMast
KOHLIeHTpaLusi BelilecTB, gajiee — [1/1K). Posb XvMUM B pellleHUM 3KOJI0THUYeCKUX
npobsiem.

XumuuecKuii 3KcnepumeHm:

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

Mesicnpeomemmble cesizu

Peanu3aiiisi MeXXripeJIMeTHBIX CBsi3eid TIpU W3yueHWHM XUMHUM B 9 Kiacce
OCYIIIeCTB/ISIETCS Uepe3 UCIOb30BaHME KakK OOIUX ecTeCTBeHHO-HAayYHbIX
TIOHSITUM, TaK W TIOHSITUM, SIB/SIOLIUXCS CUCTEMHBIMU /ISl OT/e/IbHBIX MPeJAMETOB
eCTeCTBeHHO-Hay4YHOTr' 0 1[UK/Ia.

OO01ue ecTeCTBeHHO-HayUHbIe TMOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpHs, aHaau3, CUHTe3, KaacCU(PUKAIUs, IepUOJUIHOCTh, HabmoaeHue,
9KCIIePUMEHT, MO/e/IMpOBaHue, MW3MepeHHe, MOJeJb, SBJeHWe, MapHUKOBBIU
3¢ deKT, TeXHO/IOTUsl, MaTepHaJIbI.

dusuKa: MaTepusi, aTOM, 3JIeKTPOH, POTOH, HEUTPOH, UOH, HYKJ/IU/I, U30TOIIbI,
Pa/IM0aKTUBHOCTb, MOJIeKY/1a, 3/IeKTPUUECKUN 3apsij, TIPOBO/THUKU,
TIOJTyTIPOBO/THUKY,  AW3JIEKTPUKH, (OTO3/IeMeHT, BelleCTBO, Telo, 00BbéM,
arperaTHoe COCTOsIHWe Bell|eCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/I/TMUecKast
peléTka, CrjiaBbl, (U3MUecKre BeIUUUHBbI, eUHULIbI U3MepeHUsl, KOCMUYecKoe
TIPOCTPaHCTBO, MJlaHeThl, 3Bé3/bl, CoJiHLIe.

buonorus: ¢doTtocuHTe3, AbixaHue, Ouocdepa, SKOCHUCTeMa, MHUHepaIbHbIe
y00peHusi, MUKPO3/IeMeHThl, MaKPO3/IeMeHThI, NMTaTe/IbHbIe BellleCTBa.



['eorpadusi: atmocdepa, ruapochepa, MUHepasibl, FTOPHbIE MIOPO/IbI, T0/Ie3HbIe
HCKOTIaeMble, TOTUIUBO, BO/IHbIE PECYDPChI.



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

JIMYHOCTHBIE PE3YJ/IBTATHI

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
COLIMOKYJ/IbTYPHBIMA U AYXOBHO-HPAaBCTBEHHBIMM 1I€HHOCTSIMM, TIDUHSTHIMH B
oOIrlecTBe TMpaBWaMU W HOPDMaMU TIOBeZieHUs] U CIIOCOOCTBYHOT TIpoILjeccam
CaMOTI03HaHUSsI, CAMOPa3BUTHS U COLIMA/IA3AIUM 00yUarOIINXCH.

JIMUHOCTHBIE ~ pe3y/lbTaThl  OTPa)KalOT  TOTOBHOCTh  OOYUarOIUXCS
DYKOBOZICTBOBAaTbCSI CUCTEMOM TIO3UTHBHBIX I1[eHHOCTHBIX OpHEHTAlUud W
pacliiiMpeHye OrbITa JiesiTeTbHOCTH Ha eé OCHOBe, B TOM UKCJIe B YaCTH:

1) naTpMOTHYECKOr0 BOCITUTAHHUA:

1[eHHOCTHOT'O OTHOIIIeHHsI K OTeUeCTBeHHOMY KY/JIbTYPHOMY, UCTOPUUYECKOMY
¥ HayyHOMY Hac/Ie[iuio, TIOHUMaHWs 3HaUeHUs XUMHUUYEeCKOW 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:

TIpe/ICTaB/IeHUsT O COLIMAJBHBIX HOpMax M TMpaBWIaX MeXIMYHOCTHBIX
OTHOIIIeHUI B KOJUIEKTHMBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00IIleCTBEHHO
T10J1€3HOM, YueOHOHMCC/IeJoBaTe/TbCKOM, TBOPUECKOU U IPYTUX BUIAX AeSITe/TbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW [IeATeTbHOCTH TIPU BBITIOJIHEHUH
yueOHBIX, TMO3HaBaTebHBIX 3a/lay, BBITIOJHEHUM XUMHUYECKUX SKCIIePUMEHTOB,
CO3/IaHUM yUeOHBIX POEKTOB, CTPeMJIeHUS] K B3aMOIIOHMMaHHIO ¥ B3aMMOTIOMOIIH
B Ipoliecce 3Toi yueOHOM AesTe/TbHOCTH, TOTOBHOCTH OI[eHMBAaTh CBOE TIOBe/[eHHEe
¥ TIOCTYNIKKA CBOMIX TOBAapWUIlel C TIO3WIMM HPAaBCTBEHHBIX U TPABOBBIX HOPM C
YUETOM OCO3HAHMSI MTOC/IeICTBHUI MOCTYITKOB;

3) HeHHOCTH HAayYHOr0 NMO3HAHUSA:

MHPOBO33peHUecKre Tpe/ICTaB/ieHHsI O Bell[eCTBe M XWMHUUYECKOW peakiiuw,
COOTBETCTBYIOII[i€E COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTaBJISIOIIHE
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;

No3HaBaTe/IbHble MOTHBBI, HallpaB/ieHHbIe Ha TIOyueHHe HOBBIX 3HAHUH 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,
yBa)keHHe K TPY/1y U pe3y/bTaTaM TPY/I0BOM /leATe/TbHOCTH, B TOM UHC/Ie Ha OCHOBe
NpUMEHeHHsI  MpeAMETHbIX 3HAaHWM TI0 XWMWW, OCO3HAHHBIA  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:

9K0JIOTHYeCKH 1iesiecoobpa3Hoe OTHOIIIeHHE K MMPUPO/ie KaK NCTOUHUKY JKU3HU
Ha 3eM/e, OCHOBe eé Cyll[eCTBOBaHMs, IMOHMMaHWe LIeHHOCTU 3/I0POBOTO 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
dhopMHpOBaHYs MUPOBO33peHHs 00IleHayUHbIe TOHATHS (3aKOH, TeOPHs], TTPUHLIUII,
rurnore3a, (akT, cucTema, TMPOLECC, SKCIePUMEeHT U [Ipyroe.), KOTOpbIe
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
TI03HAHMS, a TaK)Ke B KaueCTBe OCHOBHI [I7isi POPMUPOBaHUS TUIIOTe3bI 10 TIPOBEpPKe
TIPaBUIbHOCTU BbICKA3bIBa€MbIX CY>K/I€HUM;

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 M MMO3HaBaTeIbHBIX 3afiau Orpe/ie/léHHOr0 THIIa, MPHUobpeTeHre OIlbiTa B
00/acTd  WCTONB30BaHUS  WH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIa/leHre KY/IbTYpOi aKTUBHOT'O UCIO/Ib30BAHUS Pa3/IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITeJTbHO BbIOMpaTh ONTUMAa/IBHYIO (hOpMY TpeAcTaBieHus: HOOPMAaLUK U
WJUTIOCTPUPOBATh pelllaeMble 3a/laull  HeCJOKHBIMK CXeMaMH, /[harpaMmami,
apyrumu (hopMamu rpadyKy U UX KOMOHWHAIUSIMU;

yMeHWe UCTOoJb30BaTh W aHaAM3WpoBaTh B TIpoljecce y4yeOHOM U
WCC/IeIOBaTe/IbCKOW IesiTe/IbHOCTA MH(OPMALMI0 O BAMSIHUM TPOMBIILIEHHOCTH,
CeJIbCKOT0 XO3(MCTBAa M TPAHCIIOPTA Ha COCTOSIHME OKpY’Karolleld TpPUPOJHOU
cpezpl.

KoMMyHHKaTHBHBIE YHHBePCa/TbHbIe YueOHbIe JeHCTBHUSA:

yMeHHUsI 3a/laBaTh BOIIPOCHI (B XO/le Arasiora v (WIn) JUCKYCCUM) MO CYLLEeCTBY
obcyxaemoli Tembl, (OpPMY/JHMPOBaTh CBOM TMpEeJJ/I0OXKeHUsT OTHOCUTEeTbHO
BBITIOJIHEHUSI TIPe/II0XKeHHOM 3a/iauu;

yMeHUsi  MpeJCTaB/sATb  [OJyuyeHHble  pe3y/bTaTbl  M0O3HaBaTeIbHOU
JesiTeIbHOCTU B YCTHbIX W MUCbMEHHBIX TeKCTax; JesaTh I[pe3eHTalyIo
pe3y/IbTaTOB BBITMOTHEHUS XUMHUUYECKOTO 3KcrepuMeHTa (1abopaTopHOro OrMbITa,
nabopaTopHO paboThI 10 UCC/IeJOBAHUIO CBOMCTB BeIlleCTB, yueOHOT0 TIPOeKTa);

yMeHUsT y4eOHOr0 COTPYyAHUYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO03HABATe/NbHOM WM UCC/Ie[OBaTeNbCKOM  /IeITeJIbHOCTH TpPU  pelleHuH
BO3HUKAIIMX MpobjeM Ha OCHOBe yuéTa OOIMX WHTEpecoB U COTrJlaCOBAHUS
no3uruii (06Cy>keHusi, 0OMeH MHEHUsSIMU, «MO3TOBBIE IITYPMbI», KOOpAUHALIVS
COBMECTHBIX [IEMCTBUM, OlpeJe/ieHde KpUTepUeB 10 OLleHKe KauecTBa
BBITIOJTHEHHOM paboThl U ApyTue).

PerynsiTUBHBbIE YHHBeEpPCa/IbHbIE YueOHbIe JeCTBUSA:

yMEeHHEe CaMOCTOSITEe/IbHO OMpefie/iAiTh Le/U AesiTe/TbHOCTH, IJIaHWUPOBATh,
OCYIIIeCTBJ/ISITh, KOHTPO/IMPOBAaTh U TMPH HEOOXOAWMOCTU KOPPEKTHPOBAThb CBOIO
JesiTeNIbHOCTb, BbIOMpaTh Hanbosee 3(heKTHBHBIE CTIOCOOBI perIeHns YUeOHbBIX U
MO03HABaTe/NbHBIX 3a/lau, CaMOCTOSITe/IbHO COCTaB/ISATh WIA KOPPEKTHPOBATh
TIpe/IJIOKeHHbIN  a/iTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJjaHUll € YUETOM
TIOJTyueHHus] HOBBIX 3HaHHM 00 M3yuaeMbIXx 0OBEKTax — Bell[eCTBaX W peaKIUsX,
OLIeHWBaTb COOTBETCTBHE TOJIyYEHHOTO pe3yJsbTaTa 3asiB/JIeHHOM Lie/iv, YMeHHe
WCII0/Ib30BaTh ¥ aHA/IM3UPOBATh KOHTEKCThI, TIpe/ijlaraeMble B YC/IOBUM 3a/laHUM.

IMPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TipeiMeTHBIX pe3yJbTaTOB II0 OCBOEHWIO 00si3aTebHOTO
Co/lep>KaHMs, YCTAaHOBJIEHHOTO /JaHHOW deaepanbHOl paboudeil TporpaMmMmoi,
BBIZIEJIAIOT: OCBOEHHbIe OOyYarolUMHCA HayuyHble 3HAHUS, YMEHMS W CIIOCOOBI



JIeCTBUM, BUAbl [eSTebHOCTHM II0 T[IOJyYeHWID HOBOTO 3HaHUS, €ro
WHTepIIpeTalyy, mpeoOpa30BaHUIO U IPUMEHEeHHI0 B Pa3/TMUHbIX YueOHbIX U HOBBIX
CUTYyaLUsIX.

K koHily oOyueHusi B 9 Kjiacce rpeiMeTHbIe pe3y/abTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUIA:

e pAaCKpbIBaTb CMbICJI OCHOBHBIX XWUMHWYECKUX TOHATHUM: XUMHWUYECKUH
3/IeMeHT, aTOM, MOJIeKyJa, WOH, KaTUOH, aHWOH, IPOCTOe BelleCTBO,
C/IOKHOEe Bell|eCTBO, BaJIeHTHOCTb, 3JIEKTPOOTPULIATe/IbHOCTb, CTelleHb
OKUCJIeHUs, XUMUYecKasl peakiusi, XMMuJecKasi CBsi3b, TEIJIOBON 3(deKT
peakiuv, MOJb, MOJIApDHBIM  00BEM,  pacTBOp,  3JIEKTPOJIUTHI,
HE>3JIEKTPOJIUTHI, 3JIEKTPOIMTHUYECKass [JUCCOLMaLUs, peaklud HOHHOIO
oOMeHa, KaTanM3aTop, XUMHUUeCKOe paBHOBecue, oOpaTuMbie WU
HeoOpaTUMble peaki[uH, OKHC/IUTeTbHO-BOCCTAaHOBUTE/IbHbIE —peaKIvy,
OKHCJIUTEJIb, BOCCTAHOBUTEJIb, OKHUCJIEHWE U BOCCTaHOBJIEHUE, a/l/IOTPOITHS,
aM(OTepHOCT, XAMUYeCKast CBS3b (KoBasieHTHas, HMOHHaA,
MeTasuIhuecKasi), KpuCcTayinyeckast peléTka, KOppo3usi MeTasuloB, CIL/IaBbl,
CKOPOCTb XUMHWYECKOW peaklvu, TpeJebHO JOMyCTHMas KOHLIEHTPAaLUs
[1/1K BelecTBa;

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 OIpeJesiATb BaJIEHTHOCTb U CTENeHb OKWUC/IEHUSI XUMUUYECKUX 3/IEMEHTOB B
COe[JMHEeHUsIX Pas/IMuHOr0 COCTaBa, IIPUHAJIEXKHOCTb BeLeCTB K
orpeJe/éHHOMY KJ/acCy COeJuHeHWW Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, HWOHHasl, MeTa/yldueckas) B HeOpraHhuyeCcKux
COeIMHEHUSX, 3apsi/] MOHA M0 XUMHYeCcKoW (opmysie, XxapakTep Cpeibl B
BO/JJHbIX PAaCTBOPAaxX HEOPraHWYeCKUX COeJIMHEHWH, TUIl KPUCTa/UTMUueCKOn
PEIETKY KOHKPeTHOTO BeIeCTBa;

e packpeiBaTb cMbIC/1 [leproanueckoro 3akoHa [I. M. MeHpaeneeBa u
JIeMOHCTPUMPOBaTh €ro ITIOHWUMaHWe: OINUChIBaTb W XapaKTepu30BaTh
TabymmuHyto dopmy Ileproguueckoil CHUCTEMbl XUMHUUYECKHX 3IEMEHTOB:
pa3nuuaTh IIOHATHSI «TJaBHasi ToArpyrma (A-rpyrmia)» U «1o0ouYHast
noarpynna (b-rpynma)», Manbie u Oosibliie TepUO/bl, COOTHOCHUTH
0003HaueHus1, KOTOPble UMEIOTCS B ITepHUOINUeCKoi Tab/uIle, C YUNCIOBBIMU
XapaKTepUCTUKaMU CTPOEHUsI aTOMOB XMMHWUYECKHUX 3JIEeMEHTOB (COCTaB U
3aps/  sifipa, oOlljee YWC/IO 37eKTPOHOB U pachpejie/ieHde WX 10
3/IEKTPOHHBIM C/105IM), OOBSICHSITH OOIIe 3aKOHOMEePHOCTH B M3MeHeHUH



CBOMCTB 3/IEMEHTOB M WX COeIMHEHWI B Tpefiesiax MasbIX TEePUOJIOB U
TJIaBHBIX TIOJTPYTIM C YUETOM CTPOEHHSI UX aTOMOB;

K/IaCCU(PULIMPOBaTh XUMUUECKHe 37ieMeHThbl, HeopraHuyeckue BellecTBa,
XUMHUUeCKWe peakiuu (10 YMC/ly U COCTaBy YYacCTBYIOLIMX B peakLyu
BeIIeCTB, TI0 TeTUIOBOMY 3(deKTy, TI0 U3MEeHeHUI0 CTereHell OKHC/IeHUS
XUMUUECKUX 3/IEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTh) 00IHMe W creluduuecKkrue XUMUUYECKUe
CBOMCTBA TIPOCTBIX U CJIOXKHBIX BeLeCTB, TMOATBepXKAas OMucaHHe
TIpUMepaMu  MOJIEKY/ISIPHBIX W WOHHBIX YPaBHEHUUM COOTBETCTBYIOIIUX
XMMUYECKUX peakLini;

COCTaB/SITh YPaBHEHUsI 3JIEKTPOJIUTUUECKOW AWCCOLMALIMA  KUCJIOT,
11esioueli U CoJield, MoJiHble U COKpalléHHble YpaBHEHUs peakl[iii MIOHHOTO
oOMeHa, ypaBHeHUs peakiui, TMOATBEP)KAAIOIIUX CyIleCTBOBaHHe
reHeTHUYeCKOU CBSI3M MeXKIy Bell[eCTBaMH pa3/IMUHbIX K/1aCCOB;
PacKpbIBaTh CYIIHOCTb OKUCJIUTE/bHO-BOCCTAHOBUTE/bHBIX — peakLyi
TIOCPe/ICTBOM COCTaBJIeHUS 3/IEKTPOHHOTO OaaHca 3TUX peakLvi;
TIPOTHO3UPOBAaTh CBOMWCTBA BEIeCTB B 3aBUCHMOCTH OT WX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKaHUsI XUMHWUECKUX TIpeBpalljeHuii B pa3/MUHbIX
yCJ/IOBUSIX;

BBIUMC/ISITh OTHOCUTEIbHYIO0 MOJIEKY/ISIPHYIO M MOJISIDHYHO MacChl BeLeCTB,
MacCOBYIO [IOJIF0 XUMHYEeCKOro 3jiemMeHTa 1o ¢GopMyse COoeAUHEHHs,
MaCCOBYIO /IOJTIO BellleCTBa B paCTBOPE, TPOBOAUTL PACUETHI 110 YPaBHEHHIO
XUMUYECKOM peakLuy;

cobsiroaTh TIpaBUJIa M0JIb30BaHUS XUMUUECKOU TIOCY/I0M 1 1abopaTOpHBIM
obopyoBaHHEM, a TakKe IIpaBH/a oOOpalleHus C BellecTBaMH B
COOTBETCTBUM C HWHCTPYKLUMSMU TI0 BBINIOJIHEHWIO J1ab0paTOPHBIX
XUMUUECKUX OTBITOB 10 T0J/IyueHHI0 U cOOMPaHUIO ra3000pa3HbIX BellleCTB
(aMMMakKa U yrjeKrcsoro rasa);

TIPOBO/IUTDH PeaKI[vH, MOATBePXK/Aaroli[1ie KaueCTBeHHbIM COCTaB Pa3/InUHbIX
BeIIeCTB: pacro3HaBaTh OMBITHBIM MyTéM XJIOpUI-, OpOMUA-, WOIUA-,
KapboHaT-, ocdat-, cunMkaT-, Cyabdar-, TUAPOKCHUA-UOHBI, KATUOHbI
aMMOHMSI ¥ WOHBI M3y4YeHHbIX MeTasIOB, TMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHWYeCKHX BeIleCTB;

TIPUMEHSTb OCHOBHBIE OTlepaliii MbICJTUTE/IbHOM /lesTelTbHOCTH — aHa/lu3 U
CUHTe3, CpPaBHeHHe, 000011ieHre, CCTeMaTU3al[|o, BbISIB/IeHHEe PUUUHHO-
C/1IeJCTBEHHBIX CBsI3el — [/1s1 MU3y4YeHUs] CBOWMCTB BeIeCTB U XUMUUECKUX
peakiivii, ecTeCTBeHHO-Hay4Hble MeTO/[bl TI03HaHUsA — HabmofeHue,
M3MepeHue, MO/ie/TMpPOBaHue, SKCIIepUMeHT (peasbHbIA U MbICJIEHHBIN).



TEMATUYECKOE IVNTAHUPOBAHUE

9 KJTIACC
KoimuyecTBo yacoB
No HanMeHoBaHMe pa3jie/ioB U TeM JneKTpoHHbIe (H(POBEHIe)
Kontposibneie | IIpakTHueckue
n/n NporpamMMsbI Bcero oOpa3oBaTe/bHbIE PeCypPChI
padoThI padoThI
Pa3pen 1. BejecTtBo U xXuMH4yecKue peaknjuu
[ToBTOpEHMe U yriiybeHre 3HAHUN
1.1 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3ziesioB Kypca 8 kiacca
OCHOBHbIe 3aKOHOMEPHOCTH
1.2 z 4 https://m.edsoo.rut/AFN4ALWG7U
XUMHYECKUX peakLin
OneKTponuTHYecKas JUCCOLUaLiUs.
1.3 P A Huan 8 1 1 https://m.edsoo.rt/KODURS50VV
XuMUyeckue peakliiy B pacCTBOpax
Wtoro no paspeny 17
Pazpgen 2. HemeTa/libl U UX COe{UHEHHUS
OO6rasi xapaKTeprUCTUKa XMMUYeCKUX
2.1 B P P 4 1 https://m.edsoo.ru/ZTN1F7001
sremeHTOB VIIA-rpyrrsbl. ['ajoreHst
OO6111ast XxapaKTeprUCTHKa XUMUUECKUX
2.2 snemMeHTOB VIA-rpymmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COeMHEeHUsI
OO6111ast XxapaKTepUCTHKa XUMUUECKUX
2.3 seMeHTOB VA-rpymisl. A30T, dochop u 7 1 https://m.edso0.ri/VOXDOUX2S
VX COeJJMHeHUsI
OO6111ast XxapaKTeprUCTUKa XUMUUYECKUX
2.4 sneMeHTOB IVA-rpymmsl. Yriepoz v 8 1 2 https://m.edsoo.ru/JPJ200VIX

KPEMHI/Iﬁ Hn X CoeJuHeHHdA



https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/EQETUT35Z

Wtoro no pa3peny

25

Pa3pen 3. MeTa/ljibl U X COeJHMHEHHUSA

3.1 OO01ire CBOMCTBA METaJIJIOB 4 https://m.edsoo.ru/GHV2L.6NJ8
3.2 BakHelillivie MeTasl/ibl ¥ UX COeJUHEHUs 16 https://m.edsoo.rt/EFKQW9HZI
Wtoro mno paszeny 20
Pa3zpen 4. Xumus 1 OKpy)Kawuias cpeja
BewectBa u MaTtepurabl B )KU3HU
4.1 3 https://m.edsoo.rt/TENBWEF7Y
yesioBeKa
Wtoro no paszeny 3
Pe3epBHoe Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/GHV2L6NJ8

ITIOYPOYHOE IVIAHNPOBAHUE
9 K/IACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

Bcero

KonTtpo/bHabie
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUueHusl

J/1eKTpoHHBIe U poBbIe
o0pa3oBaTe/bHbIE PeCcypChl

[Teprognueckuii 3aK0H.
ITepuopnueckas cucrema
XMMUYeCKUXx 3jeMeHToB /1. .
MenpeneeBa

https://m.edsoo.rt/ECRKA90AY

3aKOHOMEpPHOCTH B U3MEeHeHUU
CBOMCTB XMMHUECKHUX
3/IEMEHTOB IIePBBIX TPEX
MepuoioB

https://m.edsoo.ru/GNJPEROFB

Knaccudukauus u
HOMEHKJIaTypa
HEOpraHNYeCKuX BelecTB

https://m.edsoo.ru/WTO1IWRA2Q

Bupl xumMuueckol cBsizu U
TUIbI KPUCTA/UTUYECKUX
peLéTok

https://m.edsoo.ru/UI4Y5CFRV

KonTponbHas pabota Nel o
TeMe «IloBTOpEHUe U
yriy6sieHre 3HaHUM OCHOBHBIX
pa3ziesioB Kypca 8 kiacca»

https://m.edsoo.ru/J4X87ZN212

Knaccudukanys XxuMuueckux
peakiuii 10 pa3/InyHbIM
NpU3HaKaM

https://m.edsoo.ru/X8XAE7E2]

[TonaTue o ckopocTn

https://m.edsoo.ru/6 VLXCYY7N



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/ECRKA9OAY

XHMUUECKOM peaKLuu.
IToHsTHE O TOMOTeHHBIX U
reTeporeHHbIX peaKluuax

[TonsiTHE O XMMHUUECKOM
paBHOBecuu. PaKkTOPBI,
BJ/IUAIOLIie HA CKOPOCTh
XUMHUUECKOM peakLiiy U
T0JI0KeHHe XUMUYeCKoro
paBHOBeCHUs

https://m.edsoo.ru/H4FH7NZNM

OKUCTUTENLHO-
BOCCTaHOBUTE/IbHbIE peakiu1

https://m.edso0.ru/648V11026

10

Teopust 3/1IeKTPOIMTUUECKON
aucconyaiui. CWibHbIE U
cy1abble 371eKTPOTUTBI

https://m.edsoo.ru/2KCYCLZ16

11

VloHHBIe ypaBHeHUs1 peakLiit

https://m.edsoo.ru/VN2SBIN1R

12

XuMHUUuecKue CBOMCTBA KUC/IOT
Y OCHOBaHUH B CBETe
Tipe/ICTaBIeHN 00
3/1eKTPOTMTUUECKOM
JUCCOTMALIAN

https://m.edsoo.ru/8HH81Y VXI

13

XyMHUUecKue CBOMCTBA coJieli B
CBeTe MpeZicTaB/ieHui 00
3/1EKTPOTUTUUECKOM
JUCCOLMALIAN

https://m.edsoo.rt/ETD5QTS4G

14

[TonsiTe o ruposM3e coneit

https://m.edsoo.ru/9JFRAVESW

15

O06o011IeHME U CUCTeMAaTH3alUs
3HaHUM

https://m.edsoo.rt/FEEIZRMBG

16

ITpakTrueckast pabora Ne 1.

https://m.edsoo.ru/7VXTFHIT4



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/H4FH7NZNM

«Pe1iieHue
9KCTIepUMEHTA/IbHBIX 3a7au»

17

KontposnbHast paborta Ne2 1o
TeMe «JIeKTPOJIUThYeCKast
Jucconuanys. XuMuuyeckye
peakLiy B pacTBOpax»

https://m.edsoo.ru/9RKLZDNUX

18

OO0r11ast XxapaKTeprUCTHKa
rajioreHoB. XuMmudeckue
CBOMCTBA Ha rpuMepe Xjiopa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposogopoz. CosnsiHas
KHCJI0Ta, XUMHAYeCKre
CBOMCTBA, TOJIyYeHue,
TIpUMeHeHHe

https://m.edsoo.rt/CWVSHCD2M

20

[TpakTtrueckast pabora Ne 2 10
TeMe «IlonyyeHne consitHOM
KHUCJIOTHI, U3y4yeHue eé
CBOMUCTB»

https://m.edsoo.rt/PVEXIYWEG

21

BbIunc/ieHus 10 ypaBHEHUSIM
XMUMHUUYECKUX PeaKIvi, eciii
O/IH U3 PeareHToB /laH B
M30bITKe

https://m.edsoo.ru/4BISH070F

22

OO011jas1 XapaKTepUCTHKA
371eMeHTOB VIA-rpyrinsl

https://m.edsoo.rt/VMWKERSEP

23

AnnotponHbie MogubUKaLN
cepbl. HaxoxzieHue cepsl U eé
COeJUHEHU B MPUPOJE.
X¥MUYecKue CBOMCTBa Cepbl

https://m.edsoo.ru/CX10EU8PO

24

CepoBozopoz, CTpoeHue,

https://m.edsoo.rt/ECGX2B40W



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/9RKLZDNUX

bu3nUecKre U XUMHUUeCKHe
CBOUCTBa

25

Oxcuppbl cepsl. CepHast

KUCJI0Ta, (U3NYEeCKUe U
XMMHUYEeCKHe CBOMCTBa,

NpUMeHeHHe

https://m.edsoo.ru/ULRFLCHH1

26

XuMHUUeCcKue peakiiyy,
JieXkalliyie B OCHOBe
TIPOMBILIIEHHOTO Criocoba
TIOJTyYeHHUsl CepHOW KHC/IOTHI.
XUmHryeckoe 3arpsisHeHHe
OKpYKarolllel cpefibl
COeZIMHEeHUSIMU CephbI

https://m.edsoo.ru/H7FT3NON4

27

BrIrunciieHne MaccoBoi 101
BBbIXO/Ia MPOJIyKTa peakLin

https://m.edsoo.ru/HSJE186WN

28

OO0r11ast XxapaKTepuCTUKA
371eMeHTOB VA-rpymnmnsl. A30T,
pacrpocTpaHeHue B IIPUpPoOJe,
¢dusnyeckre U XUMUUYECKHEe
CBOMCTBA

https://m.edsoo.rt/WAHRMB976

29

AmMMuak, ero dusnueckre u
XUMHUUECKHe CBOMCTBaA,
TNoJIyyeHre U pUMeHeHue

https://m.edsoo.ru/HZAYESF13

30

ITpakTrueckasi pabora Ne 3 1o
TeMe «[losiyyeHvie amMmmuaka,
v3yJeHue ero CBOMCTB»

https://m.edsoo.ru/JORP64IF]

31

A30THas KHUCJIOTa, eé
bu3nUecKre ¥ XUMHUUECKHe

https://m.edsoo.rt/U2DYEDMYE



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/ULRFLCHH1

CBOUCTBa

32

Vcnonb3oBaHye HATPATOB U
COJIel aMMOHMUS B KaueCcTBe
MUHepaJIbHbIX YA00peHU.
XuUMUYeCKoe 3arpsg3HeHue
OKpYKarolllel cpefibl
coeZIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

docdop. Okcug dochopa (V)
1 pocdopHasi KUC/IOTa,
¢du3rueckre U XUMHUUECKHe
CBOWCTBA, N0JIyuyeHue

https://m.edsoo.ru/GDQJSO3WP

34

Vcnonb3oBanue ¢ocdaToB B
KauyecTBe MUHEPAIbHBbIX
yno0OpeHuii. 3arpsisHeHue
TIPUPO/IHOM Ccpe/ibl pocdaTamu

https://m.edsoo.ru/UAZ3HU65V

35

Yrnepos, pacripocTpaHeHue B
nipupojie, pusnueckue u
XUMHYeCKHe CBOMCTBa

https://m.edsoo.rt/DWOM6SUUL

36

Okcupp! yriaepoga, ux
bu3nueckre U XuMu4ecKue
CBOMCTBA. JKOJIOTHUYECKHe
1po0JieMbl, CBSI3aHHBIE C
okcugoMm yriepoga (IV)

https://m.edsoo.ru/OXQAPGNCF

37

YronbHas KMC/I0Ta U eé cou

https://m.edsoo.rt/OHQHDG6IPA

38

[Mpaktryeckast pabora Ne 4 1o
Teme "[losiyueHue yrieKucaoro
rasa. KauectseHHas peakiys
Ha KapboHaT-uoH"

https://m.edsoo.ru/G2HZXQGCS8



https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/5HBKCIQCB

39

[TepBOHauabHbIE TIOHATHS 00
OpraHUYeCcKHX BelljeCcTBax Kak
0 COoe/IMHeHUSIX yIiepoja

https://m.edsoo0.ru/30TIZ109Z

40

KpemHuii u ero coejiHeHust

https://m.edsoo.ru/75JXNHO0I8

41

[MpakTrueckas pabota Ne 5.
PerieHue sKCriepuMeHTaIbHbIX
3a/lay 1o TemMe «BakHeine
HeMeTaJ/l/Ibl U UX COeJJUHEeHUs»

https://m.edsoo.ru/O7E8D0D77Z

42

KonTtposnrHast paborta Ne3 1o
TeMe «BakHelIie HeMeTaslTbl
Y UX COeJJUHEeHUs»

https://m.edsoo.ru/S85J9UGH3

43

OO011jas1 XapaKTepUCTHKA
XUMUYECKHX 3JIEMEHTOB —
MeTa/lyIoB. MeTammnueckas
CBSI3b U MeTasyInuecKas
KPUCTAa/UTNYeCKast peréTka.
®u3uyecKue CBOKMCTBA
MeTaJlJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XuUMHUUecKue CBOMCTBa
MeTaJl/IOB.
ONeKTPOXUMUUECKUU Psif
HarpsbKeHUM MeTaslioB

https://m.edsoo.rt/Z7YRNPAEW

45

OO011re crocobbl MoMyYeHUs
MeTasi10B. CIIaBhbl.
BbIunicieHusi Mo ypaBHeHUSIM
XUMHYEeCKUX PeaKIvid, eciiu
OJJUH W3 PeareHTOB CO/IEP>KUT
TIpUMeCH

https://m.edsoo.ru/G54GDQI2D



https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/3OTIZ109Z

46

IToHsTure o KOPpPO31H METAJ/IVIOB

https://m.edsoo.ru/4FIGDOWOW

47 [IlenouHble MeTasIbL https://m.edsoo.ru/X1B4BPUW?2
OKCUOBI U TUAPOKCUIBI HATPUS

48 A AP A P https://m.edsoo.ru/Q4DX0G3U9
U Kayus

e/I0YHO3eMeJIbHbIe MeTaslIbl

49 m . . https://m.edsoo.rt/REOCDY0K6
— Ka/bI[Ui 1 MarHUM
Baxkueniive coeiuHeHUs

50 A https://m.edsoo.ru/CJR96CMZA
Ka/bl[Ust
O6001LeHMe U cCUCTeMaTU3aLus

51 Hj I https://m.edsoo0.ru/OS5PXGG1BE
3HAHUHI
JKBCTKOCTh BOIBI ¥ CIIOCOOBI eé

52 A https://m.edsoo.ru/WFEMBFTTTP
yCTpaHeHUst
[TpakTrueckast pabora Ne 6 110

53 TeMe "JKECTKOCTb BOABI U https://m.edsoo.ru/NF1ROKB8J
MeTO/ibl eé yCTpaHeHUs"

54 AJTFOMUHUN https://m.eds00.ru/9ZJSRD1TV
AwmdoTepHbIe CBOIICTBA OKCHIA

55 borep A https://m.edsoo.ru/NISKIIOJ5
Y TU/IPOKCH/A

56 Keneso https://m.edsoo.ru/F20NJR5SR
OKcUbl, TUAPOKCUIBI U COIU

57 A AP A https://m.edsoo.ru/IRTUBLAMP
kenesa (II) u xenesa (III)
O00011[eHMe U CUCTeMaTH3aLs

58 Hj 1 https://m.edsoo.ru/NAON6HGKZ
3HAHUU
ITpakTrueckast pabora Ne 7.
PellieHre 3KcrieprMeHTa/IbHBIX

59 https://m.edso0.ru/ZN7G0QSMX

3a/1au 110 TeMe «BakHelie
MeTaJI/Tbl ¥ UX COeTUHEHUS»
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https://m.edsoo.ru/NF1ROKB8J
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60

BbIuricsieHusi 1o ypaBHeHUSIM
XUMHAYeCKUX peakiuii, ecyin
OJJUH W3 PeareHTOB /JjaH B
M30BITKE WK COAEPIKUT
rnpumMecu. BeiuncieHust
MaCCOBOM 0JId BBIXOZA
TIPO/IYKTa peaKIvu

https://m.edsoo.ru/AYD2HESIY

61

O06o006111eHre ¥ cUCTeMaTH3al[Us
3HaHUU

https://m.edsoo.ru/B8T9VTKOP

62

KontposnbHast paborta Ne4 1o
Teme «BakHelie MeTansibl 1
UX COeIMHeHUs»

https://m.edsoo.ru/703C804GN

63

BeiiectBa 1 Matepuasbl B
TOBCeJHEBHOM »KU3HU
yesioBeKa

https://m.edsoo.ru/OFI132JMT0

64

Xumuryeckoe 3arpsisHeHue
OKpY’Karolller cpefibl

https://m.edsoo.ru/9ANGYEYQI

65

Ponb xumum B pelieHun
9K0JIOTUYECKHUX MTPo6ieM

https://m.edsoo.ru/18Q203Y 28

66

Pe3epBHbIit ypok. O6061IeHME
Y CHCTeMaTH3allysl 3HaHUM

https://m.edsoo.ru/DT1BAS5U4

67

Pe3epeHbIii ypok. Ob606ITIEHNE
Y CHUCTeMaTH3aliyst 3HaHU

https://m.edsoo.ru/P52TJZNXV

68

Pe3sepBHbIi ypok. O600111eHrEe
Y CHCTeMaTH3aliyst 3HaHUH

https://m.edsoo.rt/TMK36TJZG

OBLIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA

OCHOBHOM

OBPA30OBATEJ/IbLHOM ITPOI'PAMMBI

9 K/IACC

Kopg
NMpoBepsieMoro
pe3y/jbTaTa

ITpoBepsieMble IpeAMeTHBIE Pe3y/IbTaThl 0CBOEHHSI OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOTO 0011Iero o6pa3oBaHusA

1

ITo Teme: «BelecTBO 1 XMMHUYECKasi peakLvs»

1.1

PaCKpbIBaTh CMBIC/I OCHOBHBIX XHMHUECKUX TIOHSTHI: PacTBOp,
3/IeKTPOJIUTBI, HE3JIEKTPOJIUTHI, 3JIEKTPOIUTHUECKAs JUCCOLIUALINS,
peakIvu MOHHOTO 0OMeHa, KaTaju3aTop, XUMUYeCKOe paBHOBeCHe,
obpaTumbie u HeoOpaTHMBbIe peakLuy,
OKHCJTUTE/TbHOBOCCTAHOBUTE bHBIE peakIyy, OKHCJIUTEJTb,
BOCCTAQHOBHTE/Ib, OKUCJIEHWe W BOCCTAaHOBJ/IEHHe, aJUIOTPOIIVS,
amdoTepHOCTb, XUMHUecKas CBs3b (KOBaJieHTHas, WOHHasi,
MeTa/UTiuecKasl), KpUCTalyIMyecKasl pelIeTKa, CIJIaBbl, CKOPOCTb

XUMUUECKOU peakuun

1.2

WJIIFOCTPUPOBATh B3dMMOCBA3b OCHOBHbLIX XMMHUUECKHUX TIOHATUU U

MPUMEHSTb 3TU TIOHSATHS TIPY OTNKMCAaHWU BeLLeCTB U UX MpeBpallleHni

1.3

COCTaBJISATh YPaBHEHUS 3/IEKTPOJIMTUUECKOW AWCCOLMAlMA KUCIIOT,
11eJioueld 1M COJied, TOJIHble U COKpalléHHble ypaBHEHUS peakLui

WOHHOr0 0OMeHa

1.4

PaCKpbIBaTh CYIIHOCTb OKHUC/IMTE€/IbBHO-BOCCTAHOBUTE/IbHBIX peaKqu/i

TIOCPeICTBOM COCTAaBJIeHUsI 3JIEKTPOHHOTO OasaHca 3TUX peakL[Uid

1.5

MMpOBOJWUTb paC‘-IéTLI 10 YPABHEHWIO XUMHUECKOU peakuumn

I[lo Temam: «HeMeTannbl M UX coeAuHeHUs» U «MeTalibl U UX

COeIMHeHUsI»

2.1

XapakTepu3oBaTh  (OMUChIBaTh) oOImMe W creluduyecKre
XUMHUUECKUe CBONCTBA MPOCTHIX U CJIOXKHBIX BEIlleCTB, TIOTBePKast
OlMCaHWe TIpUMepaMUd MOJIEKY/ISPHBIX YW HMOHHBIX YPaBHEHUH

COOTBETCTBYHOIIIMX XUMHWUYECKUX peaKL[I/Iﬁ




2.2

COCTaBJIATb YPABHEHHA peaKL[Hﬁ, MnoATBEPXKAAIIKUX CYIIeCTBOBAHME

FeHeTUUeCKOM CBSI3U MeXAy BeleCTBaMU PA3/IMYHBIX K/1aCCOB

2.3

IMPOTHO3MPOBATH CBOICTBa BeIIeCTB B 3dBMCUMOCTHU OT UX CTPOEHNH,
BO3MO>XHOCTH IMPOTEKdHUA XUMHUUECKHUX HPEBpaLLIEHI/Iﬁ B PA3/IMYHBIX

YCJIOBUSIX

2.4

C/lefioBaTh TIPaBU/IAM  TIO/Ib30BAaHUSI XMMHYECKOH TIOCY/IoN |
nabopaTopHbIM 000pYyJOBaHWEM, a TakKKe TpaBWIaM OOpalleHus: ¢
BellleCTBAaMH B COOTBETCTBUM C WHCTPYKLUSIMH T10 BBITIOJTHEHUIO
7abopaTOPHBIX XUMHUYECKUX OIBITOB IO MMOyUYeHHI0 ¥ COOMPAHHIO

ra3000pa3HbIX BelleCTB (aMMUaKa U YTJIeKHUCIOT0 Ta3a)

2.5

TIPOBO/IUTh Peaklid, TIO/ITBeP)KAAlolie KaueCTBEHHBI COCTaB
pa3/IMUHBIX BeILeCTB: PACIO3HABaTh OIBITHBIM MYTEM XJIOPU[-,
opomuz, wuoaun, Kapbonar, ¢docdaT, cumMKar, cCyabdart,
TU/IPOKCU/IMOHBI, KATUOHBI AMMOHUS, NOHBI U3yUeHHBIX METaslioB,

MPUCYTCTBYHOLLIME B BOOAHBIX PACTBOPAX HEOPIrdHUUYECKHUX BEILLECTB

ITo Teme: «X¥MUA U OKpYy>KaroLLlasi cpefa»

3.1

pacKpbIBaTh CMBICJI OCHOBHBIX XUMWYeckux rmoHstui: I[IJK

BeleCTBa; KOPPO3Usd METAJI/IOB

3.2

MpUMEHATL OCHOBHBIE OIlepaln MBIC/TUTe/TbHOM AedATeJIbHOCTH —
dHa/IM3 MW CHUHTE3, CpdBHEHHE, O606H.[€HI/IG, CUCTeMaTU3alulIo,
BbISAB/IEHHWE TMPUUYMHHO-C/I€ACTBEHHBLIX CBSI3eN — A1 U3y4YeHUs
CBOMCTB BeleCTB U XUMHYECKUX peaKL[Hﬁ; €CTeCTBEHHOHAYyYHbIE
MeTOJbI IIO3HAHUA — Ha6J'I}0,[LGHI/I€, n3MepeHue, MOoJe/MpOBdHHE,

5KCIIepUMeHT (peasibHbIM U MbIC/IEHHBIN)




ITPOBEPAAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

9 KJTACC

Kop

IIpoBepsieMblii 371eMeHT CO/leP)KaHUA

BELLIECTBO N XUMHYeCKas pedKlHus. HOBTOPEHI/IE

1.1

ITepyosuueckuii 3akoH. [lepuosnyeckass cucTeMa XMMHUYECKUX 3/1EMEHTOB
IO.U. MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MeHeHUH CBOWCTB
XUMUYECKUX 3/IEMEHTOB IIepPBbIX TPEX IMepUOJO0B, Kayvs, KaJbLUs U HUX
COeJUHEHUN B COOTBETCTBUU C IOJIOKeHHEM 3j1eMeHTOB B Ilepuoguueckon

CucremMe M CTpoeHrueM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHU/bl XUMHYECKOW CBsI3U. THWIbl KPHUCTa/UIMUeCKUX
pellfTOK, 3aBUCMMOCTb CBOWCTB Bell[eCTBa OT TWIA KPUCTaLIMUeCKOn
peliéTKU U BHUJAa XUMHUeCKoW CBs3u. Krnaccudukaiusi ¥ HOMeEHK/IaTypa
HeOpraHUuecKHUx BelecTB (MeX[yHapoJHas U TpHBUajbHas1). XUMUUeCKHe
CBOMCTBa BeIeCTB, OTHOCSIIUXCS K pa3/MUHBIM KjaccaM HeOpraHWuueCKUX

COGAHHGHHﬁ, reHeTruyecCkKas CBA3b HEOPraHNM4YeCKUX BeleCTB

1.3

Knaccudukaiysi XummuueCcKUX peakLyii 10 pa3InyHbIM MNpr3HaKaMm (10 Yuciy
M COCTaBy y4YaCTBYIOIIMX B peaklMy BelllecTB, M0 TersioBoMy 3¢ddekTy, mno
M3MEeHEeHUIO CTereHel OKUC/IeHUss XUMUUeCKHX 3/IeMEeHTOB, TI0 0OpaTUMOCTH,
M0 YyuyaCTMIO Karajausatopa). OK30- W SHJOTePMHUECKHe peakluy,

TEPMOXUMHNYECKHE YDABHEHUS. IloHsTHE O CKOpPOCTH XUMHUECKOU peaknn

1.4

[TonsTHe 06 06paTI/IMbIX n HeO6paTI/IMBIX XUMHWYECKUX DeaKLUAX. IlousaTue o
FOMOIe€éHHbIX W TeTEePOreHHbIX peaKLUaX. IlosiTve 0 XUMUUYECKOM
PaBHOBeCHH. (DaKTOpr, B/IMAIOIIME Hd CKOPOCTb XUMHUECKOU peakiyun "

IMOJIOKeHH e XUMHUUECKOIro paBHOBECHA

1.5

OKHMCIUTEe/IBHO-BOCCTAHOBUTEIbHbIE  peakldy,  3JeKTPOHHbIM  bGamaHc
OKHC/IUTe/IbHO-BOCCTAHOBUTE/bHON  peakiyd. CocTaB/ieHWe ypaBHEHHUH
OKMC/IUTeTbHO-BOCCTAHOBUTE/IBHBIX DeakMi C MCMO/Ib30BaHUEM MeToja

3/IeKTPOHHOTO OanaHca

1.6

Teopusi 371€eKTPOMUTAYECKON AUCCOLMALIMUA. DIEeKTPOJUThHI U HE3/IeKTPOJIUTHIL.
KatuoHsbl, aHMOHBI. MexaHu3M AUCCOLMALIUM BellleCTB C pa3/IMuYHbIMU BUAAMU
XUMHUeCKol cBsi3u. CremneHb gucconyaui. CUIbHbIE U C/1a0ble 3/IeKTPOUTHI.

PeaKL[I/II/I MOHHOT0 0OMeHa. Y C/I0BUS IMMPOTEKAHUA peaKL[I/II\/II HMOHHOI'O O6MEHa,




NOJIHble M COKpalléHHble MOHHblEe ypaBHeHMs peakuuil. CBOWMCTBa KHCJ/IOT,
OCHOBAaHMM U CO/Meld B CBeTe TIPeJCTaB/eHUH 00 3IeKTPOIUTHYECKOH

Jvcconuyanyy. KauectBeHHbIe peakijuu Ha MOHBIL. [ToHsITHE O TH/IpOJK3e coselt

1.7

XUMUUYeCKU# 3KCITIEPUMEHT: 03HaKOMJIEHHe C MOJeIsIMH KPHCTaTHueCKUX
PELIETOK HeopraHWUeCKUX BeIeCTB — MeTalJIoB M HeMeTa/uioB (rpaduta u
asmasa), CJI0)KHBIX BeIeCcTB (X/JI0pyjja HaTpusi); UCCAeOBaHUe 3aBUCUMOCTU
CKODOCTU XUMHUECKOW peakIuM OT BO3/eHCTBUS pa3MMUHbIX (PaKTOPOB;
WCC/lefloBaHUe  3/IeKTPOINIPOBOJHOCTH  pacTBOPOB  BelL[eCTB,  Ipoliecca
JUCCOLMALIMY  KUCJIOT, IIjejioued U cosieil (BO3MOXHO HCIIO/Ib30BaHKe
BU/IEOMAaTepPHUAJIOB); TPOBEJEHUe OITbITOB, WIUTIOCTPUPYIOLIUX TPU3HAKU
MpPOTeKaHWs peakLMii MOHHOTo oOMeHa (0Opa3oBaHUe 0CajiKa, Bbl/le/IeHHe ra3a,
obOpa3oBaHue BO/bl); OIBITOB, WUJUTFOCTPUDPYIOIIUX TMPUMephbl OKUC/IATE/TBbHO-
BOCCTaHOBUTE/TbHBIX peakliuii (ropeHue, peakiiy pa3ioXKeHUs], COeIMHeHNs);
pacrio3HaBaHWe HeOpraHWYeCKUX BeL[eCTB C TOMOIIbI0 KaueCTBeHHBIX

peakLyii Ha MOHBI; pellieHre SKCIepuMeHTalbHbIX 3a/1a4y

HewmeTannsl u ux coerTHeHHs

2.1

OOmmiasi xapakTepucTvka rasoreHoB. (OCOOEHHOCTH CTpPOeHHsI aTOMOB,
XapakTepHble CTerneHW OkucieHusi. CTpoeHWe W (U3HMYeCKHe CBOMCTBa
MPOCTHIX BeIeCTB — rajioreHoB. XUMUUYeCKre CBOWMCTBA Ha MpuMepe XJopa
(B3auMoO/IelicTBHe C MeTa/l/laMy, HemMeTasylaMH, Iijesiouamu). XJI0pOBOJOPO/,.
ConsiHasi KWCIOTa, XUMUUeCKWe CBOWCTBA, TI0/lyueHHe, TpUMeHeHHe.
[eiicTBUe XJjopa M XJOPOBOZOpPOJa Ha OpraHuM3M uesioBeka. BakHelmive

XJI0pUAbl 1 X HaXO0XeHKre B IIpupoae

2.2

OO01iast xapakTepucTrka 371eMeHTOB VIA-rpynmbl. Oco6eHHOCTU CTPOEHUs
aTOMOB, XapaKTepHble cTereHr oKucaeHus. CTpoeHue U pu3nyeckue CBOMCTBa
MPOCTHIX BeIeCTB — KHUC/IOPOAAa W Cepbl. AJUIOTpONHble MoAuUKaLWA
KMOIOpPOoJia U Ccepbl. XUMHUUeCKHe CBOMCTBa cepbl. CepoBOJOPOJ, CTPOEHHUe,
(dusmyeckre U XUMUueckue CBoMcTBAa. OKCHZBI Cepbl Kak TpeiCTaBUTENU
KUCJIOTHBIX OKCUI0B. CepHasi KUC/IOTa, ¢hr3nueckre U XUMUUYeCKre CBOMCTBa
(obmmye Kak mpeCcTaBUTeNs Kacca KUCIOT U crielidpuueckre). XuMUuecKue
peakiyy, Jie)kall[ie B OCHOBe MPOMBILIJIEHHOTO Criocoba rosiyueHusi CepHOi
KUC0Thl. [IprumeHenune. Co/id CepHOM KUCIOTHI, KAUeCTBEHHAas peakLusi Ha
cysb¢ar-uoH. HaxoxxaeHue cepol U e€ coelMHEeHUM B NIpUpoje. XUMUUYECKOoe
3arpsi3HeHWe OKpYy»Karoller cpefibl COeZJMHEHUSIMUA Cephl (KUCIOTHBIE JOXKIH,

3arpsi3HeHHe BO3/yxa 1 BOJ0EMOB), CTIOCOOBI ero rnpeAoTBparieHust




2.3

OOb1jasi xapakTepucTHKa 37eMeHTOB VA-rpyriribl. OcobOeHHOCTH CTpOeHUst
aTOMOB, XapaKTepHble CTeleHW OKUC/IeHMWs. A30T, pacrpoCTpaHeHHEe B
npupo/e, pusrnueckre U xuMruuyeckre cBocTBa. KpyroBopoT a3ora B pupo/e.
AMMuak, ero ¢usnueckie UM XUMUYeCKUe CBOWCTBa, TMOAy4YeHUe U
ripumeHeHre. Coiid aMMOHUs, UX (U3UUeCKWe U XHMHUYecKue CBOMCTBa,
npuMeHeHre. KauecTBeHHas peakiyisi HA MOHbI aMMOHUs1. A30THasi KUC/IOTa, eé
noJsryueHue, pU3NUeCKre U XMMUYeCcKre CBOMCTBA (00IIHe KaK Mpe/iCTaBUTE IS
Kjacca KUUIOT U crnenuduueckue). Vcrnonb3oBaHWe HWUTPATOB M COJed
aMMOHHSI B KaueCTBe MHHepasbHbIX yJ00OpeHui. XUMHUeCKOe 3arpsi3HeHHe
OKpY’Karolllei cpefibl COeIMHEHUsIMU a30Ta (KUC/IOTHBIE JOXAU, 3arpsi3HeHHUe

BO3/lyXa, IOYBBI ¥ BOJOEMOB)

24

®ocdop, annorpornHbie MoaubuKaluK hocdopa, pusrueckre U XUMHUUECKUE
cBoiictBa. Oxkcupg docdopa(V) u dochopHas Kuciora, ¢usnyeckue u
XUMUUecKre CBOMCTBa, mosjiyueHue. Vcrionb3oBaHue ¢ochaToB B KauecTBe

MUHepabHBIX y100peHuid

2.5

OOmmiasi xapakTepucTHKa 3/eMeHTOB [V A-rpymnmbl. Oco0eHHOCTH CTPOeHHst
aTOMOB, XapaKTepHble CTelleHW OKHUC/IeHUs. YTJIepoJ, a/ulIoTPOIHble
Mou(dUKaLUK, pacrlpocTpaHeHue B TpUpojie, ¢usnueckue U XUMUUYecKre
cBoicTBa. Aficopbuusi. Kpyrosopor yriepoga B ripupoge. OKcU/ibl yriaepo/a,
ux (pusmueckue W XMMHUYECKHe CBOWCTBA, /eHCTBHE Ha >KUBble OPraHU3MBbI,
ToJTyYeHre ¥ IpUMeHeHre. JKOJIOTHuecKre Mpob/ieMbl, CBSI3aHHBIE C OKCHIOM
yraepozaa(IV); rurote3a 1/106a715HOTO TOTETUIEHHsT K/IMMara; MapHUKOBBINA
3QQeKT. YrospHas KHUCAOTa U €€ Coau, UX (u3nyeckrue U XUMHUYeCKHUe
CBOWCTBa, MojiyueHue U rnpuMeHeHue. KauecTBeHHasi peakiiysi Ha KapboHar-
voHbl. Mcronb3oBaHue KapbOHATOB B OBITY, MeJULIVHE, TTPOMBIIIEHHOCTA U

CeJILCKOM XO3SUCTBe

2.6

[TepBOHaua/ibHBIE MTOHATHS 00 OPraHUUYECKUX BEIIeCTBaX KakK O COeJIUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TW/IEH, alleTW/IeH, 3TaHOJI, [VIMLEPUH, YKCyCHas
KucioTa). MIX cocTaB U XuMuueckoe cTpoeHue. IToHsiTHe O OHOOTMUECKH
BOKHBIX BeIlleCTBaX: JKUpax, Oe/ikax, yrjeBoJax — W WX POJMA B JKU3HU
yejioBeKa. MarepuasbHOe eAWHCTBO OpraHUUeCKUX W HeopraHW4yecKux

CcoeIMHEeHUM

2.7

KpemHuii, ero ¢usnueckMe W XUMHUYeCKHe CBOWMCTBA, IIO/y4YeHUe W
npumeHeHne. CoeriHeHUst KpeMHUs1 B ipupoge. Ob1iue npejcraBieHust 06
okcuzie kpemHUs(IV) 1 kpeMHreBo# kuciote. CUIMKAThI, UX UCIO/b30BaHUE

B 6bITy, MeJrIrHe, TTPOMBIIIJIEHHOCTH. Bakueiiie CTpOuUTE/IbHEIE




MaTepHaJibl: Ke€paMHKd, CTEKJ/IO, LEMEHT, 6€TOH, ’Kene300eToH. HPOGJ'IEMBI
0e30macHOro0 MCIOJIb30BaHUS CTPOUTE/IBHBIX MaTe€pHaIOB B HOBC@AHEBHOﬁ

JKHU3HU

2.8

XUMHUUeCKUI JKCIepuMeHT: u3yueHre 00pa3lioB HeOpraHWYeCKUX BelecTB,
CBOMCTB COJISHOM KWCJ/IOThI; IPOBE/ieHHe KaueCTBeHHbIX Peakli Ha XJI0pU/-
WOHbI U HaO/MofeHre TIPU3HAKOB WX TPOTEKAHUS; OIBbIThI, OTPaKarollye
(bu3myeckre U XUMHUUYeCKUe CBOMCTBA ra/IoTeHOB U UX CoeIMHeHU (BO3MOKHO
WCII0/Ib30BaHUE BHJIEOMATepHasioB); O3HAKOM/IeHHe C o0pa3ljaMu XJI0pH/IOB
(rasioreHUIOB); O3HaKOMJIeHHMe C oOpa3lamMyd cepbl U €€ CcoeAUHeHUSIMU
(BO3MO>KHO HCTIOIb30BaHHE BH/[eOMaTepyaioB); HaOJIIOZieHre Tpoliecca
o0yT/IMBaHUs caxapa Mo/, JeliCTBeM KOHLIEHTPUPOBAHHON CEepHOMN KHCJ/IOTHI;
M3yueHHe XUMHUeCKHUX CBOMCTB pa30aB/ieHHOUW CepPHOM KUC/IOThI, TPOBeZieHre
KaueCTBEHHOW peakUuM Ha Cyab(parT-uoH U HabOIro/leHWe TIpU3HaKa eé
TpOTeKaHust; 03HaKoMJIeHH e C (HM3UueCKMMHU CBOMCTBaMHU a30Ta, pocdopa 1 ux
coeiiHeHUM (BO3MOXKHO WHCIIO/Ib30BaHUWE BHIeOMaTepyanoB), oOpa3liaMu
a30THBIX U (oCcHOpHBIX yA0OpeHuid; ToyueHre, cobrpaHue, pacrio3HaBaHUe
Y M3y4yeHUe CBOMCTB aMMHaka; MpoBe/leHre KaueCTBEHHBIX peaklUil Ha UOH
aMmMoHuss U ¢docdhaT-uOH U U3yueHHe TIPU3HAKOB UX TIPOTeKaHus,
B3aMMO/IeMCTBYE KOHL[eHTPMPOBAHHOM a30THOM KHUC/IOTHI C Me/ibio (BO3MOXXHO
WCTO/b30BaHUE BH/leOMaTepuaioB); U3yueHHe MoJiesiell KpUCTa/lIMYecKUX
peléToK anMasa, rpadura, ¢ysnepeHa; O3HAaKOMJIEHHE C TIPOLECCOM
a7icopOIMK paCTBOPEHHBIX BeIIeCTB aKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM
MpOTHUBOrasa; IoJyiyueHWe, cobrpaHue, pacrio3HaBaHUe W U3yueHHe CBOWCTB
YITIeKUC/IOTO Ta3a; TpOBe/ileHHe KaueCTBEHHBIX peakldii Ha KapOoHaT- U
CWIMKAaT-UOHbl U W3yUeHUe TPH3HAKOB WX TIPOTeKaHUs; O3HAKOMJIeHue C
MPOAYKIMEeN CUTMKAaTHOW MPOMBIILJIEHHOCTH; pelleHre SKCIepUMeHTalbHbIX

3aJjau 1o TeMe «Ba)kHelillIne HeMeTasUlbl U UX COeIUHEeHUsI»

MeTannel ¥ UX coeJVHeHUus

3.1

OOr1m1asi XxapakTepuUCTHKa XUMUUYECKHUX JIEMEHTOB — METa//IOB Ha OCHOBAHUM
UxX Tio/iokKeHUs1 B Ilepuojuueckoli cucTeMe XWMUUeCKuX 3jieMeHTOB [I.U.
MenpeneeBa u cTpoeHus: aToMoB. CTpoeHre MeTa/u10B. MeTa/uinueckas CBA3b
Y MeTa/J/IMueckas KpUCTa/yInyecKasl pelléTKa. OIeKTPOXUMHUYECKUN psf,

HarpsDKeHUH MeTaslIoB

3.2

du3nyeckre ¥ XUMUYeCKre CBOMCTBa MeTasioB. OOIue criocoObl MoTyyeHust
MeTas10B. [ToHsITHe 0 KOPPO31U MeTasl/IOB, OCHOBHbIE CIIOCOOBI 3alliUThI KX OT

kKoppo3uu. CriaBbl  (CTanb, UYTyH, [AHOpPaIOMUHUM, OpoH3a) W HX




[MpUMEHEHKE B 6blTy W TIPOMBIIJIEHHOCTH

3.3

[IlenouHble MeTas/uIbL: MOJIOKeHUe B Ileprosuyeckoi cucTeMe XMMHUYeCKUX
snemenToB [I.11. MeHzenieeBa; CTpoeHUe UX aTOMOB; HaXOXKJeHUe B IIPUPO/e.
dusnyeckre U XMMUUeCKHe CBOMCTBA (Ha mprMepe HaTpus U Kanust). OKCub
U TUAPOKCUABLI HaTpusa U Kanud. [IprMeHeHMe Ie/IOYHBIX METa/JIOB U UX

coeIMHEeHUM

3.4

[[lenouHO3eMe/ibHbIe  MeTa/ulbl MarHUM U Ka/JbLUMM: TOJIO)KEeHUe B
[Tepuoanueckoii cucTeMe XUMHUeCcKUX 3emMeHTOB [I.VI. MeHeneeBa;
CTPOEHHe UX aTOMOB; HaxoXAeHUe B Tipupoje. Pusnueckue U XUMUUYeECKHe
CBOMCTBA MarHWsi U Kajblids. BakHelllive coeguHeHHUs KasiblLys (OKCHUZ,

THIPOKCHUJI, COH). ZKECTKOCTD BO/IBI U CITOCOOBI €€ yCTPaHeHUsT

3.5

AmomyHuN: TIosI0KeHHe B Ilepyofuueckol crcTeMe XMMHUECKMX 3/1eMEHTOB
I.. MeHpieneeBa; CTpoeHHe aTOMa; HaxoOKAeHWe B npupoge. Pusuueckue U
XVMHUeCKHe CBOMCTBA amOMUHUS. AMQOTepHble CBOMCTBA OKCHJA U

THAPOKCHa d/TFOMHUHUSA

3.6

JKene3o: nosoxkeHue B [lepuouueckoii cucteMe XUMUUeCKUX 371eMeHToB ..
MeHzienieeBa; CTpOeHHe aToMa; HaxOXKAeHHe B Tipupofe. Pusnueckue H
XUMHYecKre CBOWCTBa skene3a. OKCHAbIL, TUAPOKCUABI U conu xxene3a(ll) u

»kese3a(Ill), ux cocras, CBONCTBA U MOTyYeHHe

3.7

XUMHUUEeCKUM KCITIePUMEHT: 03HaKOMJIeHHe ¢ 06pa3ijaMy MeTaslioB U CIJIaBOB,
X (U3NYECKUMHU CBOMCTBAMU; U3yueHHe pe3ysbTaTOB KOPPO3WH METasjioB
(BO3MOXXHO WCII0/Tb30BaHKe BU/leOMaTepHuasoB), 0COOeHHOCTeM
B3aMMOJEMCTBUSL OKCHJa KajbLdd W HaTpusi C BOAOW (BO3MOXXHO
WCTIOb30BaHKe BUJleOMaTepHasioB); UCC/IeloBaHUe CBOWCTB JKECTKOW BOJbI;
rpoliecca TOpeHusi JkKeje3a B KHUC/I0poZe (BO3MOXHO HCIIO/Ib30BaHUe
BU/IeOMaTepHasioB); MPHU3HAKOB MPOTeKAHUsI KaueCTBeHHBIX PeakIvii Ha NOHbI
(MarHus, Kasbliysl, aqlOMUHUS, I[UHKa, >xene3a(Il) u >kenesa(Ill), meau(Il);
HabJTFoZIeHre W OTMCaHKe TIPOIIeCCOB OKPAIlIUBaHUSI TJIaMEHU MOHAMU HATpPHS,
Kamusi UM Kanblysg  (BO3MOXKHO — MCIO/b30BaHWE  BHeoMaTepuasoB);
vccnenoBaHie aMm(GOTepHBbIX CBOMCTB TMAPOKCHA a/lFOMUHUS U TUIPOKCHU/A
LIMHKA; pellleHre 3KCIIepUMeHTa/IbHBIX 33/jad 10 TeMe «Ba)kHelline MeTasi/bl

U UX COeJuHeHUI»

XUMUSA U OKpYy»KaroLas cpeja

4.1

Hogrle MaTepHa/ibl U TeEXHOJIOTHH. BEH_IECTBa W MaTepua/ibl B HOBCEAHEBHOﬁ

>KH3HU Ue/IoBeKa. XUMUS U 3/40POBbLE. be3omnacHoe ucroib3oBaHue BelleCTB U




XUMHUYEeCKHX peaKuHﬁ B 6BITy. HepBaﬂ MnmomMoib Ipu XUMHUYECKHUX O0XKO0rax "

OTPpaBJIEHUAX

OCHOBBI ~ 3KOJIOTMUYECKON  TpaMOTHOCTH.  XUMHUeCKoe  3arpsi3HeHHe

okpykatortieii cpefnl [TIK. Ponb XMMUM B pellieHHUH 3KOJI0rMUeCcKUx mpobsem.

4.2
[TpypoaHble MCTOUHMKM YIJIeBOJOPO/OB (yrosb, MPUPOJHBIA ra3, HeTh),
MPOJYKTHI UX TIepepabOTKH, UX POJIb B OBITY ¥ TIPOMBILIEHHOCTH

43 XUMHUUeCKUI 5KCTIepUMEeHT: u3ydyeHre 00pa31joB MaTepuasnoB (CTeK/I0, CIiIaBbl

MeTaJl/IOB, M0JIMMePHbIe MaTepuabl)




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

Kop
MpPOBEpPAEMOro
TpeOoBaHUA

ITpoBepsiemble TPeOOBaHMSA K NMPeAMETHbIM pe3y/IbTaTaM
0a30B0ro ypoBHs 0CBOeHHsI OCHOBHOM 00pa3oBaTe/IbHOM
IporpaMMbI OCHOBHOI0 00111ero o0pa3oBaHus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TI03HABAEMOCTH SIBJI€EHWN TIPUPOJbI, TOHUMaHHe OO0bEeKTUBHOM
3HAUMMOCTH OCHOB XMMMUECKOM HayKH KakK 00s1acTH COBpEeMEHHOT0
€CTeCTBO3HAHUS, KOMITOHEHTa OOIIel Ky/JbTypbl M TPaKTHUUeCKOM
JledTe/IbHOCTU UesioBeKa B YC/IOBMSIX COBPeMEHHOro o0O0l1jecTBa;

MOHMMaHHe MeCTd XMMHU Cpear APYIrUX eCTeCTBEHHBLIX HAYK

1.2

0 HayUHBIX METO/JdX IT03HaHKUA, B TOM UHCJIe€ SKCIIePUMEHTA/IbHBIX U
TeOpeTUUeCKHUX METOoAdX HCC/IeA0BAHUA BeEIleCTB KU HN3yUeHHUA
XUMHNYeCKHUX peaKHHﬁ; yMeHue HCII0JIb30BATbL MOJEINn  [OJid

00BsACHeHUS CTPOE€HHSA aTOMOB U MOJIEKYJT

1.3

0 cepax npodecCOHaNBLHON [1eATe/TbHOCTH, CBSI3aHHBIX C XUMUeN
Y COBPEMEHHBIMHM TeXHOJIOTWSIMUA, OCHOBAaHHBIMHM Ha JOCTVKEHUSIX
XUMUUECKOW HayKH, UTO IMO3BOJIUT OOyUarolMMCsl pacCMaTpPUBATh
XUMHIO Kak cdepy cBoed Oypmyijedt  rpodeccroHa/bHOM
JIeITeTbHOCTH W Cle/IaTh  OCO3HAHHBIM  BBIOOD XUMHUHM  Kak
npoduILHOrO TMpeAMeTa TIPU TepexoZie Ha YPOBeHb CpeHero

ob1iero obpazoBaHus

BnajeHnvie cucteMol XUMHWYECKMX 3HAaHUA UM yMeHHe TPUMEHSTh

CUCTEMY XUMHNUYECKUX 3HaHHﬁ, KOTOpasdA BKJ/IKOUAET:

2.1

Ba)KHeHIlIMe XUMHUYeCKUe TIOHATHS: XUMUYEeCKUN S/1eMeHT, aToM,
MOJIeKY/1a, BeI|eCTBO, IIPOCTOE U CJIOXKHOE BeIl|eCTBO, OJHOPOJHAs U
HEOZHOPOJHasi CMeCb, OTHOCHTe/IbHble aTOMHasi M MOJIeKyJspHast
Macchl, KOJIMUECTBO BeleCcTBa, MOJIb, MOJISIPHasi Macca, MOJISIPHBIN
00bEM, OKCHJI, KMCTI0Ta, OCHOBAaHHWe, COJib (Cpe/Hss), XMMUYeCKast
peaklyisi, peakLUH COeJUHEeHHs, peakLM pas3/ioXKeHWs, peaKLuu
3aMelleHus], PeakI[i 0OMeHa, TeryioBoM 3(deKT peakiu, 3K30- U
SHJI0TEpMUUECKHe peakLMd, pacTBOpP, MaccoBasi JI0/si XHUMHUECKOTro

3JIeMeéHTa B CO€JAWMHEHHWM, MdCCOBad [J0OJid W  TIPOLI€HTHAA




KOHLIEHTpALMs BeLL|eCTBa B PACTBOPE, sIIPO aTOMa, 37IeKTPOHHBIN C/IOH
aToMma, aToMHasi opOuTanb, pafiiyC aTtoMa, BaJleHTHOCTb, CTeTleHb
OKHMCJ/IEHUS], XMMUUEeCKasi CBSI3b, 3JIeKTPOOTPULIATEIbHOCTD, MOJISIPHAast
Y HenoJjisipHasi KOBajleHTHasi CBsA3b, MOHHAs CBSI3b, MeTa/uIMuecKast
CB$13b, KPUCTAJ/I/TMUECKas PellETKa (aATOMHasi, MOHHasi, MeTa/lJTndyecKas,
MOJIEKY/ISIDHAs), MOH, KaTUOH, aHUOH, 3/IEKTPOJIUT U He3JIeKTPOJIUT,
3JIEKTPO/IUTHYECKasl IUCCOLMALINS, PpeakIud HOHHOTO 0OMeHa,
OKHC/IUTE/IbHO-BOCCTAHOBUTEJIbHbIE  peakl[Md, OKUC/IUTeNb U
BOCCTaHOBUTE/Ib, OKWC/I€HWEe W BOCCTAaHOBJIEHWE, 3JeKTPOJIN3,
XMMHUYECKOe paBHOBecHe, 0oOpaTHMble W HeoOpaTHMbIe peaklvH,
CKOPOCTh XUMHYeCKOW peakiud, KaTanuzatop, I[1[K, kopposus

METaJ/I/IOB, CI1/1aBbI

2.2

OCHOBOIIOJ/IArarol[e 3aKOHbl XMMWUM: 3aKOH COXPaHeHHs MacChl,
nepuoauueckuii 3akoH [I.MI. MeHzeneeBa, 3aKOH TIOCTOSITHCTBA

CoCTaBa, 3aKOH ABOrazjpo

2.3

Teopuu XUMUH: dTOMHO-MOJIEKY/IAPDHAA Teopus, Teopus

BHEKTPOHHTHQECKOﬁ Juccourann

BiiajieHrie ocHoBaMU XMMHYeCKOM rpaMOTHOCTHU, BK/TFOUatOII[el:

3.1

yMeHue TIpaBUIbHO HCIIO/Ib30BaTh M3yuyeHHble BelllecTBa U
Marepuanbl (B TOM UYMC/ie MUHepasbHbIe yA00peHus, MeTa/ulbl U
CIJIaBbl, TPOAYKThbl  I1epepaboTKM  NPUPOJHBIX  HUCTOYHUKOB
yT/1eBOJ0PO/IOB (YTJIs, IPUPO/IHOTO ra3a, HeTH) B OBITY, CETbCKOM
XO35I1CTBe, Ha TMPOW3BOJCTBE W IIOHMMaHWe 3HaueHusl >XUPOB,
OenkoB, yIJIEBOZOB /s  OpraHM3Ma  UejiOBeKa; yMeHHe
MIPOrHO3UPOBaTh BAWSHUE BeleCTB U XWUMUUYECKHX IPOLeCCOB Ha

OpraHM3M uesioBeKa U OKPY Karolyto MPUPOJHYIO Cpesy

3.2

YM€eHHEe MHTEIrPUPOBATh XMMHUUECKHE 3HAHHUA CO 3HAHHUAMHU [APYTHX

yueOHBIX TIPeIMeTOB

3.3

Ha/IMuYKe OrbITa paboThl C Pa3/TMUHBIMUA UCTOYHUKAMU WH(MOPMALN
M0 XMMHUM (HayuyHasi U HayuyHO-TIOMYyJ/IsipHas JIUTepaTypa, CI0BapH,

CIpaBOYHUKH, UHTEPHET-PeCcypChl)

3.4

yMeHHe OOBEeKTMBHO OL|eHHWBaTh WH(OPMALMIO O BelecTBaX, UX
NpeBpallieHUsIX W IPaKTUYeCKOM IIPUMeHeHWH U yMeHHe

WCII0/Ib30BATh €6 AJIS pelieHusd y‘—IE6H0-H03HaBaT€IIbeIX 3ada4

B]'IBAEHI/IE OCHOBaMM ITOHSTHUMHOI'O dlfifapaTa U CHUMBOJ/IMYECKOI'O




13bIKa XMMWH [I/I1 COCTaBJ/leHUs: (OpMy/1 HeOpraHMueckux BellecTB,
YPaBHEHUM XUMWYECKWX peaklWd; OCHOBaMU XHWMUUECKOU

HoMmeHKatypsl (IUPAC u TpuBHanbHON)

YMeHHe 0OBICHATL CBSI3b TOJIOYKEHUS /IeMEeHTa B HGPHOAHQECKOﬁ

cucrteMe C YHMCIOBbIMM XdPAKTEPUCTUKAMH CTDOE€HHS aTOMOB

5 XUMHUUECKMX 3JIeMeHTOB (COCTaB M 3apsifi siapa, oOIee 4YuCIIo
5/IEKTPOHOB), pacrpefiejieHHeM 3/IeKTPOHOB [0 3HepreTHYecKyuM
YPOBHSIM aTOMOB T€PBbIX TPEX MePUO/I0B, KaJIusl U KasbLiys
[IpencraBnene 0  MepUOAWUECKOM  3aBUCUMOCTU  CBOMCTB
XVUMHYeCKUX 3/1eMeHTOB (paJuyc aToMa, 3/1eKTpOOTPULIaTe/IbHOCTb),

6 MPOCTBIX M CJAOXHBIX BeIIeCTB OT [I0JIOKEHUS] 3/71eMEeHTOB B
[Tepuoguueckoli cucteme (B MasbIXx IepuoJiaXx W IVIaBHBIX
MOArpyINax) U 3/1eKTPOHHOIO CTPOEHUs aToMa

7 YMeHue KnaccupULIMPOBaTh:

7.1 XUMUUYeCKUe 371eMeHThI

7.2 HeopraHuveckue BelllecTBa

7.3 XUMHUYECKHe peakLu1

8 YMeHve onpefensTs:

8.1 BaJ/IEHTHOCTb U CTeMNeHb OKWC/IeHUS] XMMUUeCKUX 3/IEMEHTOB, 3apsij

' 15(0)3F:]

89 BUJI XUMWYECKOW CBSI3M U THUN KPUCTa/VIMYeCKOM CTPYKTYpbl B

' COeJJMHeHUSIX

8.3 XapakTep Cpe/ibl B BO/IHbIX paCTBOpax BelecTB (KUC/I0T, OCHOBaHUM)

8.4 OKUC/IUTE/Ib U BOCCTAHOBUTEJIb

9 YMeHue xapakTepu30BaTh (PU3NUeCKUe U XUMUYeCKHe CBOKCTBA:
MPOCTHIX BelllecTB (KUC/IOPO/, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHUM, a3oT, ¢ocdop, cepa, XJOp, HaTpWi, Ka/luii, MarHui,
KaJIbLIUM, aTFOMUHUM, »Kejie30)
CJIOKHBIX BellleCTB, B TOM 4YHC/Ie HUX BOJHBIX pacTBOPOB (BOJa,
aMMUaK, XJI0pPOBOJOPOJ,, CepPOBOJOPOJ, OKCHJbI M T'MJPOKCHZbI

9.9 MetannoB I-ITA rpynn, amomunus, meau (II), nunka, xenesa (II u

I11), okcuap! yraepoga (I u IV), kpemuus (IV), azota u docdopa (111
u V), cepol (IV u VI), cepHucras, cepHasi, a30TUCTasi, a30THasi,

tdocdopHasi, yrosibHasi, KpeMHHeBasi KUC/I0Ta U UX COJTH)




MPOrHO3MpPOBaTb W  XdPdKTE€PHU30BATb CBOMCTBa BelljeCcTB B

3dBUCUMMOCTH OT MX COCTdBd W CTPO€HMs, MPUMEHEHHE BeIeCTB B

>3 3aBUCUMOCTM  OT UX CBOWCTB, BO3MOXXHOCTb IPOTEKaHUS
XVUMHYeCKUX MpeBpallleHri B pa3/IMUHbIX yCIOBUSX
10 YMeHue COCTaB/IsITh MOJIEKYJISIDHbIE Y MOHHBIE YpaBHEHHsI peaKLvi,
B TOM UHCIJIE:
10.1 peakiuii MOHHOTO 0OMeHa
10.2 OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKLUi
103 WITFOCTPUPYIOIIMX XMMHUYeCKHde CBOMCTBAa H3YyYeHHBIX K/acCoB
' (Tpynmn) HeOpraHWUUeCKUX BellleCTB
10.4 MOATBepPsKJAlOIINX TeHeTUUeCKYI0 B3aUMOCBS3b MeXy HUMU
11 YMmeHue BBIUUC/IATE (IPOBOJUTH PACUYETHhI):
111 OTHOCHUTEJIbHYI0 MOJIEKY/ISIDHYI0O U MOJIIPHYIO MacChbl BeIlleCTB,
' MacCOBYHO [JOJIF0 XUMHUUeCKOr'0 371eMeHTa B COeJMHeHUN
11.2 MacCOBYIO [IOJTIO BellleCcTBa B pacTBOpe,
11.3 KOJIMYeCTBO Bell[eCTBa U ero Maccy, 00bem rasos
114 [0 YpPaBHEHHUSIM XUMMUECKMX PpeakLMii U HaxOAWUTb KOJIMUYeCTBO
' BeIecTBa, 00bEM M MacCy peareHTOB WU MPOAYKTOB PeaKIuu
12 Brnagenuvie (3HaHMe OCHOB):
OCHOBHBLIMM  MeTO/laMH  HAyyHOro Ti03HaHusi (HabsrofieHue,
121 M3MepeHue, SKCIIepUMeHT, MO/ie/IMpOBaHKe) MPU M3yUYeHUH BelleCTB
' U XUMUYECKUX SIBJIeHUH; yMeHHe C(HOpPMY/IMpOBaTh TpoOsieMy |
NIpeJIOKUTh IyTH eé pelleHust
129 Ge3omacHOl paboThl C XWMHUECKMMH BeIlleCTBaMH, XUMUYEeCKOU
' TOCy/10¥ 1 1abopaTOpHBIM 000Py10BaHHUEM
rpaBWIaMu Ge3omacHoro oOpareHust C BelleCTBaMH,
VCTIO/Ib3yeMbIMY B TIOBCEZJHEBHOM »KU3HM, [TpaBU/IaMU NIOBeJleHNs B
123 essix cOepe>keHust 3[J0POBbsi U OKPY’Kalolllel MPUPOAHOU CpeJibl;
' TIOHMMaHMe BpeZia (OaCHOCTH) BO3/IeHCTBUS Ha >KUBbIe OpPraHU3Mbl
oripe/ieNIéHHbIX BeIlleCTB, croco6oB yYMeHbIIIeHus "
rpeJiOTBpalLLeHHs] UX BPeHOTO BO3/IeCTBUS
13 Hanuuwve npakTuecKrx HaBBIKOB TJIAHMPOBAHHUS U OCYILL[eCTBIEHHUS
C/IeIYIOLIMX XUMUUECKUX SKCIIepUMEHTOB:
13.1

Hn3yyeHue n OITMCaHHe (1)I/IBI/I‘JECKI/IX CBOMCTB BeIleCTB;




0O3HAaKOMJIEHHE C (l)I/I3I/I‘-IECKI/IMI/I N XUMHWUECKHUMU SBJIEHUSAMU; OIIbITHI,

WITFOCTPUPYIOILYe TIPU3HAKY MPOTEeKaHUSI XUMUUeCKUX peakLui

13.2

u3yuyeHre Crioco00B pasziesieHrs: cMecei

13.3

ToJlyueHre KHUCIOpOZla YW W3yYeHHe ero CBOMCTB; IIO/ydeHHe
BO/IOpO/la ¥ M3yueHHe ero CBOMCTB; MoJiyueHue yrjeKHUc/Ioro rasa u
M3yueHWe ero CBOWCTB; TO/Jy4eHHWe aMMHaka W HW3yYeHHe ero

CBOICTB

13.4

TIPDUTOTOB/IEHWE PpacTBOPOB C OMpe/le/IEHHOM MacCOBOW J0J1ei

PacTBOPEHHOIO BellecTBa

13.5

NpUMeHeHWe  WHIWKATOpoB  (JlakMyca,  MeTWIOpawXka M
deHondTanenHa) AJs onpeziesieHUs] XapakTepa CpeJjbl B pacTBopax

KHUCJIOT U 111e/ioueit

13.6

WCCefloBaHMEe M OIMCaHWe CBOWCTB HeOpPraHWYecKUX BellecTB
Pa3/IMYHBIX K/1aCCOB; U3y4YeHHe B3aUMOZENCTBUS KUC/IOT C MeTa/l/laMH,
OKCHJAMHA  MeTa/UIOB,  pacTBOPUMBIMM W HepaCTBOPUMBIMHU
OCHOBaHWSIMHM, COJISIMU; TIOJyYeHHe HepacTBOPUMBIX OCHOBaHMU;
BbITeCHEHHe OJIHOTO MeTa/la JpPYyrMM M3 pacTBopa COJIY;
ucciiefloBaHe aM(OTepHbIX CBOMCTB T'M/IPOKCH[OB amlOMUHHUS U

L[UHKA

13.7

pellieHre 3KCIIepUMEHTAJIbHBIX 3a/1ay 110 TeMaM: « OCHOBHbIE K/1acChl
HeOpraHUuecKrux COeJMHeHU»; «DJIeKTPOIUTHYeCKast
Juccouyanus»; «BaxHellllve HeMeTa/ulbl U HUX COeJWHEHUS»;

«BaxkHeii1111e MeTa/lJibl U UX COeIMHEHUSI»

13.8

XUMHUECKHe  3KCIIepUMEHThl,  WUIIOCTPUPYIOLMe  TPHU3HAKU
TIPOTeKaHWsI peakIuii MIOHHOTO 0OMeHa; KaueCTBeHHbIe Peakl[uH Ha
NPUCYTCTBYIOLIe B BOJHBIX PACTBOPAaX MOHBI: XJIOPUJ-, OpoMuf-,
vomua-, cynbdar-, ¢ocdaT-, KapOOHAT-, CUIMKAT-aHUOHBI,
T'U/IPOKCHU/I-MOHBI, KATUOHBI aMMOHHUS1, MarHusi, KaJbLysl, aTFOMUHUS,

kenesa (2+) u xkesne3a (3+), meau (2+), IIUHKA

14

Ymenue:

14.1

NIpeJCTaB/IsATh pe3y/bTaThl 3KCIepuMeHTa B (opMe BBLIBOJOB,
Jl0Ka3aTenbCTB, TpadMKOB U Tab/UL] U BBISB/ISTH SMITUPHUYECKUe

3dKOHOMEPHOCTH

14.2

YCTaHaBJ/IUBATb CBsA3U MexXay pea/ibHO Ha6J'IIO,Z[aEMbIMI/I

XUMHWYECKMMHU dABJIEHUAMU W TIpoLecCaM, IIpOUCXOJAIIMMU B




MakKpo- U MUKPOMUpe, 00BSICHITb TPUYMHBI MHOTO0Opa3usi BelleCTB




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNH

Kop

IIpoBepsieMblii 371eMEHT CO/iepP)KaHUsA

1

HepBOHa‘—IaHBHLIe XUMHYeCKHre IMOHATHA

1.1

YucTele BelljeCTBa U CMeCH. Cnoco0bI pa3aejeHuns cMecei

1.2

ATOMBI WU MOJIEKY/JIBI. Xumuueckre s1eMeHTbl. CHMBOJIBI XUMUUECKUX

5J/IEMEHTOB. HpOCTLIe " CJI0’KHBIe BelljeCcTBa.

1.3

Xumuueckasi (opmysia. BaneHTHOCTb aTOMOB XHWMHUUECKHX 3/1eMEHTOB.

CTeleHb OKHC/IeHUS

1.4

3aKOH TMOCTOSIHCTBA COCTaBa BelleCTB. OtHocuTe/nbHasE aTOMHasl Macca.
OTHOCUTeNbHAs MOJIEKYJ/IApHadA Macca. MaccoBas A0/ XMUMHUUYeCKOro 3jieMeHTa

B COeJMHEHUHN

1.5

KomuuecTBo BemiectBa. Mosib. MosisipHasi Macca. MoJisipHbIii 00BEM Ta30B.

B3auMocBs3b KOJ/IM4eCTBd, MdCChbl U YMCJIda CTPYKTYPHBIX €/IMHUL] BellleCTBd

1.6

dusnveckre U XMMHUeCKHe SIB/IeHHs. XHUMUUecKast peakiua U eé IMMPpU3HAKH.

3aKkoH COXpPaHEHHUA MdCChI BEIeCTB. XuMmrueckue YPaBHEHHA

HepHO,E[I/I‘-IECKI/Iﬁ 3dKOH M HepI/IOAI/I‘-IECKaH CucteMa XHMMHUECKHUX 35/IeMEHTOB

O.1. MenpeneeBa. CTpoeHre aTOMOB

2.1

[Tepropnuecknii 3akoH. [lepumoguyeckass cucTeMa XUMHUYECKHX 3JIEMEHTOB
O.W. MengeneeBa. Ileprosbl u rpynnbl. PU3NUeCKU CMBIC/ MOPSJKOBOTO

HOMepa, HOMepOB Mepro/a Y TPYIIbl 3/1leMeHTa

2.2

Crtpoenue atomoB. CocTaB aTOMHBIX fAfep. M30Tomnbl. JneKTpoHsl. CTpoeHue
3/IEKTPOHHBIX 000/104eK aToMOB TepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

[Tepuoauueckoii cucremsl [1.11. MeHeneeBa

2.3

3aKOHOMEpPHOCTH B U3MEHEeHHUH CBONCTB XUMUUECKUX 3JIEMEHTOB MEPBBIX TPEX
MepuozioB, Kasvs, Kajabl[us (paguyca aTOMOB, 3/eKTPOOTPUIIATeTLHOCTH,
MeTa//IMUeCKUX U HeMeTa//IMueCKUX CBOMCTB) U HUX COeJUHEHUN B
COOTBETCTBUM C TIOJIO)KeHHeM »3jieMeHTOB B [lepuoguueckoii cucreme u

CTpOE€HHEM MX aTOMOB

CTtpoeHue BelljeCTBa

3.1

Xumuyeckasi CBs3b. KoBaneHTHasi (TosisipHasi M HeMoOJIsIpHasi)  CBSI3b.
ONeKTPOOTPULATeIbHOCTh ~ XMMHUUECKUX  37eMeHTOB. VIOHHasg  CBSi3b.

MeTtannnueckas CBs3b




3.2

Turbl KPHUCTA/IJIMYECKUX pEH.IéTOK (aTOMHaH, HWOHHas, METafIJII/I‘JECKaH),
3aBUCHMOCTb CBOICTB BelleCTBa OT THIIA KpHCTaHHHHECKOﬁ pEH_IéTKI/I " BHU/d

XUMHUECKON CBSI3U

Baxxueiine rnpeacTaBUTe/IM HEOPIraHWUYEeCKHX BeleCTB. Hemerannel U ux

COoeJNHEHM. MeTannbl ¥ UxX coeJMTHEeHH A

4.1

Knaccudukaiusi 1 HOMeHK/IaTypa HeOpraHW4yecKuX COeJUHEeHM: OKCH/OB
(coneobpa3ytoiiue: OCHOBHBbIE, KUC/IOTHBIE, amdoTepHbIe) u
HecoseoOpa3yroliie; OCHOBaHWM (IIEJIOUM M HEPACTBOPHUMBIE OCHOBAHUS);
KAIOT (KUC/IOpPOACo/epKalie W OeCcKUC/IOpOoHbIe, OAHOOCHOBHBIE W

MHOT'OOCHOBHBIE); COJiel (CpeJHUX U KUCbIX)

4.2

duspyeckne M XUMHUYECKHE CBOMCTBA MPOCTBIX BelleCTB-HeMeTa/l/IOB:

BO/IOPOZa, XJI0pa, KNC/IOPOJa, Cepbl, a30Ta, (hocdopa, yrineposa, KpeMHUS

4.3

dusnueckre U XMMHUUYECKHe CBOMCTBA IMPOCTHIX BELIECTB-METAJ/IJIOB: JIUTHUS,
HaTpud, Ka/lkisd, Mal'HHUA U KaJIbLI¥s, d/TIOMUHUSA, Kejie3d. BHEKTPOXI/IMH‘-IECKI/Iﬁ

psiZi HarpsDKeHU MeTaslioB

4.4

dusnueckue U XMMHUYeCKUe CBOMCTBA BOJOPO/HBIX COeIMHEHHUI HEMETA/I/IOB:

XJjiopoBojopoja, cepoBoaopod, dMMHdKa

4.5

dusnueckre U XMMHUYeCKrWe CBOMCTBAa OKCHUJOB HemeTa/ioB: cepbl (IV, VI),
asota(Il, IV, V), docdopa(lll, V), yrnepoaa(ll, IV), kpemuusi(IV). [TonyueHue

OKCH/J0B HEMETAJIJIOB

4.6

XyMHYecKre CBOMCTBa OKCUJOB: MeTa/uioB IA—IIIA rpynm, 1mHka, Megu(1l) u

xene3a(ll, III). [TonyuyeHne OKCH0OB MeTaLIOB

4.7

XuMuryeckue CBOMCTBA OCHOBaHUM M aM(OTepHBIX TMAPOKCUIOB (Ha TIpUMepe
TU/IDOKCU/IOB a/IIOMUHHSA, ’Kere3a, ILuMHKa). [lomyyeHne OCHOBaHMM U

am(OTepHBIX TM/IPOKCH/IOB

4.8

OO1e XMMHUYeCKWe CBOWCTBA KUCJIOT: XJIOPOBO/IOPO/THOM, CEPOBOZIOPO/IHOM,
CepHHUCTOM, CepHOM, a30THOH, (hochopHOM, KpeMHUEBOM, yrombHOW. Ocobbie
XUMHUeCcKre CBOMCTBa KOHLIEHTPHPDOBAHHOM CepHOM U a30THOM KHCJIOT.

[Tonyuyenue KucaoT

4.9

OO01Me XMMHUYeCKe CBOWMCTBA CpeHUX cojield. [TosmyueHue comneit

4.10

HOJ’Iy‘—IEHI/Ie, CO6I/IPaHI/Ie, pacCrio3HaBaHue BOAODPOJdd, KHUC/II0pOJdd, dMMMdKA,

YTJIEKUC/IOTO Ta3a B 7abopaTopuu

4.11

[TonyueHne aMMHraKa, CEpHOM M a30THOM KHCJIOT B TIPOMBILIIeHHOCTH. Ob1ue

CII0CO0BI T10/Iy4e€HHUA META/IJIOB




4.12

['eHeTHUeCKast CBS3b MeXAy Ki1dCCdMHU HEOPraHU4YeCKUX COE,E[I/IHEHI/Iﬁ

XuMHUUecKue peakium

5.1

Knaccugukaiysi XuMr4yeCcKuX peakiyii 10 pa3/TMuHbIM MPU3HaKaM: 110 YUCTy U
COCTaBy YyuaCTBYIOIIMX B peaklid BelleCcTB, O TeryioBoMy 3ddekrty, 1o

HM3MEeHEeHHIO CTereHel OKMCIeHNs XUMHUUYEeCKUX 3/IeMEeHTOB

5.2

TernnoBoit 3@eKT XUMHUUEeCKOM peakiuM, TepMOXUMHUYeCKHe YpaBHeHWUs.

OK30- U 3HJ0TepMHUYeCcKHe peaklyy. TepMoXuMUuUecKre ypaBHeHUs

5.3

OKMC/IUTe/IbHOBOCCTAaHOBUTEILHBIE peakiuun. OxKuC/IUTe/IM U BOCCTAHOBUTEH.
HPOIJ"ECCI:I OKHCJ/IeHHA %1 BOCCTAaHOBJIEHHA. BHEKTPOHHBIﬁ OaaHC

OKHC/IMTE/IbHOBOCCTAHOBUTE/IbHOM peakiun

5.4

Teopust 3nmeKTpoMTHYeCcKOr fucconanyy. Katronsl, aHMOHBI. OIeKTPOIUTHI

M HE3JIEKTPOJIUTHI. CunbHBIE U c/1a0ble 3JIEKTPOJIUTHI. CremneHb Aucconranyn

5.5

PeaKLH/II/I MOHHOr0o oOMeHa. Y CJI0BUS IMMPOTEKAHUA peaKL[I/Iﬁ HOHHOTI'O 06MEHa,

TOJIHbIE U COKpAllléHHble MOHHbIE YDaBHEHUS peakLvii

Xumus U OKpysKaroljas cpefa

6.1

BemjectBa ¥ Marepuanbl B TIOBCEJHEBHOM J>KHM3HM desnoBeka. besomacHoe
WICTI0/Ib30BaHUE BeLeCTB U XMMUYECKHX peakluil B jlabopaTopuu U OBbITY.

HepBaﬂ TMOMOIIb IPpHU XUMHUUYECKHX 0KOT'aX U OTPABJ/IEHHAX

6.2

XYAMHUUECKOe 3arpsi3HeHre OKpY’Kawllen cpefbl (KUCIOTHbIE —JOXKIH,
3arpsi3HeHHe TMOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro TpeAoTBpalljeHUs
[MpenenbHas gomnyctuMasi KoHueHTpaiusi BelectB (ITAK). Ponbp xumuum B
peIIeHuH SKOJIOTUUeCKHX TMpobseM. YcwieHrWe TMapHUKOBOro 3ddekra,

pa3pyliiieHre 030HOBOT'O CJIOS

6.3

[TprimeHeHue cepsl, a30Ta, hocdopa, yrieposaa, KpeMHUSI U UX COeJUHEHUN B
ObITY, MeJWIIMHE, TPOMBIIUIEHHOCTH U CETbCKOM XO03shcTBe. [IprMeHeHMe
METa/VIOB U CIVIaBOB (CTasib, YYTYH, [AIOpalOMHUHHWM, OpoH3a) B OBITY U
MPOMBIILLJIEHHOCTH UX coeiiHeHu. [ToHsTre 0 KOPPO3UM MeTasl/IoB, OCHOBHbIE

Croco0bl 3alUThI KX OT KOPPO3UU

6.4

[IpyposHble MCTOUHHKW YIJ/IeBOJOPOJOB (Yrosb, MPUPOJAHBIA ra3, HedTh),

TIPO/IYKTHI UX TiepepaboTKy (0eH3UH), MX POJib B OBITY U TIPOMBIIILJIEHHOCTH

6.5

HepBOHaan'II:HLIe TIOHATHST 00 OpraHMYeCKrUX BeIleCTBaX KdK O COeAMHEHHAX
yrjiepoza (METaH, 3TdH, 3TW/IEH, dlI€THU/IEH, 3TAHOJI, IVIMLEPHUH, YKCYCHas KI/ICJ'[OTa).
[ToHsATHE 0 OMOIOrMUECKY BaXKHBIX BelIeCTBax: >K1pax, 6eJ'IKH.X, yrieBogax — v X

POJIX B )KM3HU UEJIOBEKA




PacuéTnr:

7.1 1o ¢hopMy/iaM XUMHUUECKUX COeMHeHUN
7.2 Macchl (MacCOBOW) [10/11 paCTBOPEHHOI'O BellleCTBa B pacTBOpe
7.3 10 XMMHWYeCKUM ypaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET
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