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PABOYAS ITPOT'PAMMA
ydebHOro npeamera « XuMus. Y 1y0/IEHHbIA YPOBeHb»,
8 — 9 kiacc

IMOSAICHUTEJ/IBHAS 3AIINCKA

[Tporpamma 1o XMMHM Ha yPOBHE OCHOBHOT'O 0011iero 00pa3oBaHus COCTaB/ieHa Ha OCHOBe
TpeOOBaHMI K pe3y/bTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTe/sibHOW MPOrpaMMbl OCHOBHOT'O
obrero obpa3oBanus, mpeactasieHHbIx B @T'OC OOO, a Takke Ha OCHOBe (hezepabHOU
paboueii mporpaMMbl BOCIIUTAHUSI U C YUETOM KOHLIETILIUM TIperofiaBaHusi yuebHOro rpegmeTa
«XuMust» B 00pa3oBaTe/ibHBIX OpraHu3anusx Poccuiickoit @esepaliyu.

[lporpaMma Mo XWMUM JaéT TIpeACTaB/ieHHWe O Lienisix, oOrmiedl crpaTernu oOyueHWs,
BOCITUTaHUSI W Pa3BUTHs OOydaromUXCsli CPeACTBAMU Y4eOHOro TIpeMeTa, YCTaHaB/IMBaeT
o0si3aTe/IbHOE TIpeJMETHOE COZep)KaHue, TIpelyCMaTPUBAET pacrpesie/ieHre ero Mo KjaccaM U
CTPYKTypHpPOBaHUe I10 pa3fiesiaM U TeMaM MporpaMMbl 10 XMMHH, ONpe/iesisieT KOJTMUeCTBeHHbIe
M KaueCTBEHHble XapaKTEPUCTHKU COJepKaHUsl, DPEeKOMeHJyeMyl0 [O0C/e]0BaTe/IbHOCTb
M3yUeHUs] XUMHUH C YUETOM MEXXIIPeJMETHbIX U BHYTPUIIPEIMETHBIX CBsi3eH, JIOTUKU yueOHOro
rporiecca, BO3paCcTHBIX 0COOEHHOCTel 00yJaroLuXcsi, Orpe/iesnsieT BO3MOXKHOCTH TIpeiMeTa [ijist
peanu3ariy TpeOOBaHMI K pe3y/ibTaTaM OCBOEHUsI OCHOBHOM 0Opa30BaTe/IbHOM MPOrpaMMbI Ha
yYPOBHE OCHOBHOTO 0011iero oOpa3oBaHusl, a Takke TpebOBaHUH K pe3y/ibTaTaM 00y4YeHUs] XUMUN
Ha YpOBHe IleJiell W3yueHWs TIpeMeTa U OCHOBHBIX BH/OB YyueOHO-TIO3HaBaTeIbHOU
JesITeTbHOCTH 00yYaroIerocsi o OCBOEHHI0 YUeOHOTO CO/iep>KaHMsI.

3HaHWe XUMUHU CITY>KAT OCHOBOMU /1/1s1 )OPMUPOBAHKSI MUPOBO33peHUsT 00yUaro1L[erocs, ero
Tipe/iCTaB/IeHUI 0 MaTepuaJbHOM eIMHCTBE MUPA, B&YKHYIO POJib UTPat0T (hOpMHUpYyeMble XUMUEH
TIpeJiCTaB/IeHNsI O B3aUMOTIPEBPAIIeHHSIX SHePTHUH U 00 3BOJIIOLMU BelL[eCTB B TIPUPOJE, O TYTAX
pellieHWst Tr100aMbHBIX TPO0JIEM YCTOMYMBOTO DPAa3BUTUS UeJIOBeUeCTBA — ChIPHEBOM,
JHEPreTUYeCcKOow, MUIIEeBOW 1 SKOJIOTMYeCKOU 6e30macHOCTH, TPob/ieM 34paBOOXPaHeHHsI.

N3yuenne xumum:

CTIOCOOCTBYeT —peasu3aliud BO3MOXKHOCTEM [ijif  CaMOpa3BUTHUS W (OPMUPOBaHUS
KyJIbTYPbl TMYHOCTH, €€ 00111ei U PyHKLMOHATbHOM rPaMOTHOCTH;

BHOCHUT BKJIaJi B JOPMUPOBaHNE MBIIIUIEHHUsS] U TBOPUYECKUX CriocobHOCTel 00yuarommxcs,
HaBbIKOB WX  CaMOCTOSITe/IbHOM  yueOHOW  JesITeTbHOCTH,  SKCIIePUMEHTA/TbHBIX U
HCC/IeIoBaTe/IbCKUX  YMEeHWM, HeoOXOAWMBIX KakK B TIOBCEJHEBHOM JKW3HHM, TakK U B
ripoecCroHaNBbHOM [1esiTeIbHOCTY;

3HAaKOMUT CO CIelU(UKON HayYHOTO MBbIILJIEHUs, 3aK/a/blBaeT OCHOBBI L]€JIOCTHOTO
B3IJIs1/la Ha €JUHCTBO MPUPO/Ibl U YesIOBeKa, SIB/SIeTCS] OTBeTCTBEHHBIM 3TarioM B (JOPMUPOBaHUU
€CTeCTBeHHO-HayYHOU rPaMOTHOCTH 00yuaroIuxcs;

criocoOCTByeT (OPMHPOBaHUIO LIEHHOCTHOTO OTHOIIEHHSI K eCTeCTBeHHO-Hay4YHbIM
3HaHWsSM, K TIpUpOZie, K 4YeslOBeKy, BHOCUT CBOW BKJaJ B 2JKOJOrMueckoe oOpa3oBaHue
00yyJaroIMxCsl.

IlaHHbIe HampaBjieHUss B O0Oy4YeHWH XMMHUH 00eCcrieurBaroTCs CrieriuuKol cojep KaHust
yueOHOTO TIpefiMeTa, KOTOPBIA SIBJSIETCS TearOTMUecKd a/lalfTUPOBAHHBIM  OTPa’KeHUEM
0a30B0oi1 HAYKW XUMHHY Ha OTIpeZie/IEHHOM 3Tarle eé pa3BUTHSL.

Kypc xvMuu Ha ypoBHe OCHOBHOTrO 00miero obpa3oBaHMsi OPUEHTUPOBAH Ha OCBOEHUE
00y4YaroIMMHUCS CUCTeMbI TIepBOHAYAIbHBIX TIOHSITUH XMW, OCHOB HEOPTaHUUECKOH XUMUH U
HEKOTOPBIX OT/e/IbHbIX 3HAUUMbIX MOHATHH OPraHUYeCKON XUMUH.



CTpyKTypa cofiep>kaHUsl TPOrpaMMbI M0 XUMUK CHOPMHPOBAHAa Ha OCHOBE CHCTE@MHOTO
nojxona k eé usyueHnro. CojeprkaHue CK/Ia/bIBAeTCSI U3 CHUCTeMbI TIOHSTHUM O XUMUUYECKOM
jjieMeHTe W BeleCcTBe W CHUCTeMbl TIOHSATHM O XUMHUecKoW peakuuud. Obe 3TH cHUCTeMbl
CTPYKTYPHO OpraHM30BaHbl IO TMPUHLUIY TMOC/Ae10BaTeNbHOIO pPa3BUTUS 3HAHUM Ha OCHOBE
TeOopeTUUeCKUX Tpe/|CTaB/IeHud Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKY/ISIPHOTO yueHUsi KaK OCHOBbI BCETO eCTeCTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /. 1. MeHeeeBa Kak OCHOBHOI'O 3aKOHAa XUMHUU;

— YUeHMsI O CTPOEHUM aToMa U XMMUUeCKOH CBSI3Y;

— Mpe/iCTaB/IeHUH 00 /IeKTPOIUTUYECKOM TUCCOLMALIMY BEILeCTB B PaCTBOPaXx.

TeopeTuueckre 3HaHUSI PAaCCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH TIO/IyYeHHBIX WU
OCMBIC/IEHHBIX (DaKTOB, pa3BUBAIOTCS I10C/Ie[0BaTEIbHO OT OJHOTO YPOBHSI K JIpyromy,
BBIMO/HAA (QYHKLIUKA OOBSICHEHWS] W TIPOTHO3WPOBAHHUSI CBOWCTB, CTPOEHHSI M BO3MO>KHOCTEH
MPaKTHUUeCKOTo TIPUMeHeHHs U TIOJTyueHUs] U3yuaeMbIX BeIIleCTB.

OcBoeHue TIpOTpaMMbI TI0 XHMHUHM CMOCOOCTBYeT (hOPMUDOBaHUIO TIpeJCTaB/IeHUs O
XUMHUUYECKOW COCTaB/sitollleld HayyHOM KapTWUHbI MHMpa B JIOTMKe €€ CHCTeMHOW NpUpO/bI,
LIEHHOCTHOT'O OTHOIIIeHHsI K HAYYHOMY 3HaHHIO U MeTO/iaM M03HaHHUs B Hayke. VI3yueHue XUMUH
MPOMCXOJUT C TIpUBJIEUEHWEM 3HAHWH W3 paHee W3YyYeHHBIX YYeOHBIX T[IpeMEeTOB:
«Okpyxaromun Mup», «bronorus. 5-7 knaccel» u «PuU3mKa. 7 Kacc».

[Tpu “3yueHUM XUMUM IPOUCXOAUT (HOPMHUPOBaHKe 3HAHUI OCHOB XMMUUeCKON HayKH Kak
00J1aCcTH COBPEMEHHOTO eCTeCTBO3HAHMUsI, TPAKTUUECKON [IeSITe/TbHOCTH YesloBeKa M KaK OJHOTO
13 KOMITOHEHTOB MHUPOBOM KY/bTYpbI. 3ajjaua yueOHOTO TpegMeTa COCTOUT B ()OPMHPOBAHUHU
CUCTeMbl XMMHWUECKUX 3HAaHUM — BakKHeMIIWX (haKTOB, TIOHATHM, 3aKOHOB U TEOPETHUYECKUX
TMOJIO)KeHUM, JIOCTYMHbIX 0000IIeHNiI MHUPOBO33pEHUeCKOro XapakTepa, si3blka HayKd, B
NpUoObIIeHNH K HayYHbIM MeTO/]aM M03HaHUs TIPYU M3yUeHUH Bell|eCTB U XUMHUUeCKUX peakliui, B
(hopMHpOBaHMM ¥ Pa3BUTUM TI03HABAaTebHbIX YMEHWW W WX TPUMEHeHWH B yueOHO-
M03HABATeIbHOM U yueOHO-UCCIeJ0BaTeIbCKOU /1esiTe/TbHOCTH, OCBOEHUM TPaBU/ 06e301acHOTOo
oOpalrieHust C BelljeCTBaMH B ITOBCEIHEBHOM >KU3HU.

[lpy m3yyeHMM XUMUM Ha YPOBHE OCHOBHOTrO 0OIiero o0Opa3oBaHUs Ba)KHOE 3HaueHHe
nproOpeny Takye Le/u, Kak:

— (opMupOBaHMe WHTE/JIEKTYyaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM000pa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITE/IbLHOMY TIDUHSATHIO peIlleHul, CrocoOHOW a/janmThpoBaThCs K
ObICTPO MEHSIIOLIUMCSI YCJIOBUSIM XKU3HU;

— HamnpaB/eHHOCTb OOyYeHUsi Ha CHUCTeMaTHueckoe TMpPHOOIeHre 00yJarouuxcs K
CaMOCTOSITEJIbHOM ~ TI03HABaTe/JIbHOM  JesiTe/IbHOCTH,  HAy4YyHbIM  MeTOJaM  TO3HaHWS,
(hOpMUPYIOIIUM MOTHBALIIO U Pa3BUTHE CITIOCOOHOCTEH K XUMUM;

— obecrieueHre yC/IOBUM, CMOCOOCTBYIOUIMX TPHUOOpPETeHUI0 OOYYarolMMHUCS OITbITa
pa3HooOpa3Hol [eATeNbHOCTH, TO3HAHUSI U CAMOIIO3HAHUS, K/IFOUEBBIX HABBIKOB (K/THOUEBBIX
KOMITeTeHI[UI), UMEIOIINX YHUBepCcalbHOe 3HaueHue ZJisl PAa3/IMUHBIX BUIOB JesTe/IbHOCTH;

— (opmupoBanue 001el PyHKIMOHATBHON 1 eCTeCTBeHHO-HAayUYHOM I'PaMOTHOCTH, B TOM
yrcje yMeHU OOBSICHATb U OLIeHWBaTh SIBJIEHUS] OKPY)KaloIllero MHpa, MCIOJb3ysl 3HAHUS U
OTIbIT, TIO/lyYeHHbIe TIPU HW3yUeHWM XWUMHH, TIPUMEHSTh WX TP pelleHud TpobseM B
TOBCE/JHeBHOMW YKU3HU U TPYI0BOM eSITeIbHOCTH;

— (hopMupoBaHUe y 00yUarONUXCsl TYMaHUCTUUECKUX OTHOIIEHUH, TTOHUMAHUS [IEHHOCTH
XUMUYECKMX 3HAaHUM /11 BbIPAaOOTKU 3KOJIOTMUECKHU 11e/1ec000pa3HOro MoBe/ieHUs] B OBITY U
TPYZAOBOU [JiesTeTbHOCTU B Lie/IsIX COXPaHeHWsI CBOEro 370POBbsl M OKpY’Karollled NpUpOAHOM
cpeibl;



— pa3BUTHE MOTHBAIMM K O0OyYeHUI0, CrocoOHOCTeHi K  CAMOKOHTPOIIO U
CAMOBOCTIUTAaHUI0 Ha OCHOBE YCBOEHHsl 0OIeuesloBeuecKrX I[eHHOCTeW, TOTOBHOCTH K
0CO3HAHHOMY BbIOOPY TIPOGU/ISi U HATIPaB/IeHHOCTH Jla/ibHelIIIero o0yueHus..

OO011iee uMC/I0 YacoB, OTBEAEHHBIX /I/Is1 M3yUeHWs] XUMHUM Ha YPOBHE OCHOBHOTO 0OIIlero
obpa3oBanus, cocrasysier 136 uacoB: B 8 kacce — 68 uacoB (2 yaca B Heziesnro), B 9 Kacce — 68
yacoB (2 yaca B HeJIeJi0).

IIpoepamma no xumuu yeayb6néHHO20 YpOBHSi 0aém 603MOXMCHOCMb pAcWUpump U
yenybumb Kpye usyuaemblX 80npocos, co3damb bosee yeaocmHoe npedcmagneHue o0 cucmeme
XUMUYeCKUX sie1eHull u npoyeccos, cchopmuposams 6osee ycmotiuueble U OCO3HAHHbIE YMEHUSI.
CoOepoicaHue npo2pammbl N0 XUMUU, pacnpedenéHHoe no 200am obyyeHusi, CmpyKmypupo8aHo
maxkum o6pazom, umobbl KO 8CeM OCHO8HbIM, NPUHYUNUAAbHbIM 8onpocam obyuaiowjuecs
obpawanucb HeOOHOKPAMHO, 4MOObI 08/1d0eHUe XUMUYeCKUMU NOHSIMUSMU U HABbIKAMU
ocyujecme/siiocb  NoC1e008ameabHO U NOcmynamefnbHO, C  COOAOOeHUeM  NpuHyund
npeemMcmeeHHOCMu, d HO8ble 3HAHUS BKAUAAUCL 8 OOWyl0 cucmemy ecmecmeeHHO-HAyUYHbIX
npedcmasneHull o0oyuarowuxcs, pacwupsisi u yaayoasisi eé, obpasys npouHble MHOM¥CeCMEeHHble
ces3u.

JocmudiceHue 06pazosamesibHbIX pe3y/AbMAmos8 NOBbILLEHHO20 YPOBHSI B803MONCHO Npu
COXpaHeHUU CMAHOApMHO20 KOoAuuecmed 4acos, npedyCMOmMpeHHO20 yueOHbIM NIaHOM, MAK KaK
yenybaéHHoe obyueHue Oocmu2aemcsi He MOAbKO U He CMO/AbKO yeeaudeHueM mamepuand,
CKO/IbKO UHBbIM NOOX000M K Op2aHu3ayuu obyyeHusl.

COJAEPXAHUE OBYUEHUA

8 KVIACC

ITepBoHayaibHBIEe XUMUUYECKHE TOHATHA

[Ipegmer xuvmuu. Posib XMMHUM B >KU3HU 4ejiOBeKa. XUMHUs B CHCTeme HayK. Tema u
BeljecTBa. Pu3Mueckre CBOWCTBA BelleCTB. ArperaTHoe COCTOsiHMe BewlecTB. [loHsTHe O
MeTo/jaX TI03HaHUs B XMMUH. YUCThIe BeljecTBa U cMecu. CriocoObl pa3ziesieHus: cMecei.

ATOMBI M MOJIeKyJIbl. XuUMUYecKrde 53jeMeHTbl. CHMBOJIbI XUMHUYECKUX 3JIeMEHTOB.
[IpocTble U C/10KHBIE BelecTBa. ATOMHO-MOJIEKY/ISIpHOe yUeHue.

Xumunyeckass ¢opMmyna. BaneHTHOCTb aTOMOB XMMHWUECKUX 37€MEHTOB. 3aKOH
TIOCTOSIHCTBA COCTaBa BelllecTB. OTHOCHTe/IbHAsA aTOMHas Macca. OTHOCUTe/IbHAas MOJIeKYJISpHast
Macca. MaccoBasi [10/11 XMMHUYeCKOT 0 371eMeHTa B COe/JUHEeHUH.

KommuectBo BemectBa. Mosb. MosisipHas Macca. B3auMOCBsA3b KO/MuecTBa, MacChbl U
yKcC/a CTPYKTYPHBIX eZIMHUL] BelljecTBa. PacuéTsl o ¢popmynaM XUMHUYECKUX COeJUHEHNH.

dusnueckue U XUMUUeCKHUe siBleHUs. XUMHUYecKass peaklys U eé MpPU3HaKU. 3aKOH
COXpaHeHMs MacChl Bell[eCcTB. XuMHueckue ypaBHeHus. Kiaccudukaiuysi XuMUueCcKux peakiui
(coemuHeHus1, pa3/ioXKeHus1, 3amMelljeHHs], 00MeHa).

XumuuecKutl 3KcnepumeHm:

3HAKOMCTBO C XMMHYeCKOMW MOCyJoM, mpaBwiaMu paboThl B jlabopaTopuu ¥ NpUéMaMu
obpairieHusi ¢ abopaTopHbIM 000py/ZOBaHWEM, H3yueHHe W onucaHue (U3NYeCKUX CBOWMCTB
00pa3lioB HeopraHWYeCKUX BelllecTB, HabsozeHre (u3nueckux (TIaBjieHWe BOCKA, TasHUe
NbJla, pacTUpaHWe caxapa B CTYIKe, KWIMeHWe W KOHJeHCalUsi BOJbl) U XMMHUeCKUX (ropeHue
CBeuM, MpOoKajvBaHUe MeJHOW TPOBOJIOKH, B3aUMOJENCTBUe Mejla C KHUC/IOTOMN) SIBJIEHUM,
HaO/M0/leHre ¥ OMKCaHWe TIPU3HAKOB MPOTeKaHWs XMMUYeCKHUX peakluil (pa3yiokeHHe caxapa,
B3aMMOJIeHICTBUE CEPHOU KUCJIOTHI C X/IOpUoM Oapwusi, pasznoxenue rugpokcuzga megu (1) mpu
HarpeBaHWHY, B3aMMO/IEMCTBHe »Keje3a C pactBopoMm comu Meau (II), w3ydeHwe crocoboB
pasfie/ieHusl CMeceil: C TIOMOLIbK0 MarHvTa, (UIbTPOBaHWE, BbIIApUBaHMWE, JUCTUILISLMS,
xpomarorpadusi, TpoBeJeHHe OUYUCTKU TIOBAPEHHOM CoyiM, HabO/oJieHne U OrMcaHue
pe3y/nbTaTOB MPOBeJeHUsl OIbITa, WIIOCTPUPYIOLLEro 3aKOH COXPaHeHWs MacChl, CO3/aHue



Mozesield MosieKy1 (I11apOCTep>KHEBBIX ).

Ba)kHeiilve npeAcTaBUTe/IM HEOPraHUYEeCKUX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3zyxa. Kucimopog — snemMeHT U MPOCTOe BelecTBO.
3akoH Asozadpo. HaxokJeHue KUC/IOpoJa B Tpupoje, dhu3nMyeckre U XUMUUYeCKWe CBOWMCTBa
(peakuu ropenusi). Okcugpl. TlpumeHeHue Kucyiopoga. CriocoObl TOyueHUsi KUCIOPOZA B
nabopaTopuy U MPOMBIILTEHHOCTH. KpyroBopoTt kuciopoga B ripupojie. O30H — a/uioTporiHast
Mou(UKaLUS KUCJIOPOJa.

TeryioBoit 3¢ ekt XuMHUecKOW peakLyH, TepPMOXMMHUUECKHe ypaBHEHMs, 5K30- WU
SH/IOTEPMUYECKUe peakUWd. TONIMBO: yrosb M MeTaH. 3arps3HeHue BO3/yXa, YCUIeHUe
MapHUKOBOro 3¢ (deKTa, pa3pyllieHre 030HOBOT'O CJIOS.

Bogopon, — sneMeHT M ripocTtoe BelllecTBO. HaxokgeHue BojopoZa B IIPUPOJE,
(u3nyecKre U XUMUUECKHe CBOMCTBA, MPUMeHeHue, CTIoCco0bI To/TyueHust. Kuc/ioTsl U comu.

MonsipHbiii 00bEM Ta30B. PacuéThbl M0 XUMHUUECKUM YPaBHEHUSIM.

®du3nueckue CBOMCTBa BOAbl. Boma Kak pacTBopuTesib. PacTBopel. HackllljeHHbIe U
HeHaCbII|eHHble pacTBOPLI. PacTBOPUMOCTh BellleCTB B Boje. MaccoBas [0 BelleCcTBa B
pacTtBope. XUMHYecKue CBOWCTBA BOZbl. OCHOBaHUA. Posb pacTBOpOB B NPUPOJEe U B JKU3HU
yesioBeka. KpyroBopoT BOJpbl B Ipupofe. 3arps3HeHue NPUPOAHBIX BoJ. OxpaHa U OUYMCTKA
TIPUPOJIHBIX BOZ,.

Knaccudukaiuss HeopraHuueckux coefuHeHuil. Okcugpl. Knaccudukaiusi OKCHZOB:
coneobpasywouie  (OCHOBHble, KHUCIOTHble, am{QoOTepHble) U  Hecosjeobpasyrolue.
Homenknartypa okcuioB. @usnueckue U XUMUUeCKHe CBOMCTBA OKCH/OB. [TosyueHre oKCHI0B.

OcHoBanus. Knaccudukaiusi OCHOBaHMM: IIEIOYM W HepaCTBOPUMble OCHOBaHWMSI.
Homenknatypa ocHoBaHuii. ®Pusnueckve U XUMHUUeCKHWe CBOMCTBA OCHOBaHWU. [lomyueHue
OCHOBaHHH.

Kucnotsl. Knaccudpukanys kuciaor. HomeHknatypa Kucior. @usuueckrie U XUMUUeCKHe
cBoMCTBa KMC/IOT. Py aktuBHOCTH MeTaioB H. H. bekeroBa. [Tonyuenue kucior.

Comu. Homenknatypa cosieii. @usnueckre U XMMUYeCcKde CBOMCTBa cosiei. [TonyueHue
COJIe.

['eHeTHyeckasi CBsI3b MeX/y K/acCaMU HeOpraHUUeCKUX CoeHeHUM.

Xumuueckuti 3Kcnepumenm:

KaueCTBEHHOe OTIpejie/ieHre COZlep’KaHusi KMC/I0po/ia B BO3/lyxe, TIojyyeHre, cobrpaHue,
pacrio3HaBaHWe W M3yueHHe CBOMCTB KHUC/I0POJA, HabstofileHrWe B3aWMO/IeNCTBUSI BeIecTB C
KHUCJIOPO/IOM M YCJIOBHSI BO3HUKHOBEHMS U TpeKpallleHusi ropeHusi (1okapa), 03HaKOMJ/IeHHe C
obpa3llaMyd OKCHUJOB W OINHCaHWe WX CBOMCTB, TIOAy4yeHHe, cOOMpaHMe, pacrio3HaBaHWe U
v3yuyeHUe CBOWMCTB Bozopoja (ropeHue), B3auMmojelcTBUe Bogopoja c okcuaoM meau (II)
(BO3MO>KHO HCIIO/Tb30BaHKE BHIEOMATepUasoB), Hab/moeHre 00pa3iioB BeIeCTB KOJHUYeCTBOM
1 mosb, uccnenoBaHre 0COOEHHOCTEM PAaCTBOPEHHS BeIIeCTB C Pa3/IMYHOM PaCTBOPUMOCTBIO,
TIPUTOTOBJIEHWE PacTBOPOB C OMpeZie/IEHHOW MacCOBOM [l0/Ied PacTBOPEHHOIO BelecTBa,
B3aUMOJIEMCTBME BOJBI C MeTa/jlaMM (HaTpueM U KaibLieM) (BO3MOXXHO MCIO/b30BaHUe
BH/leOMaTepHuasoB), UCC/iefloBaHUe 00paslioB HeopraHWueCcKuX BeLeCTB pPa3/IMUHBIX KJIacCOB,
Hab/roZleHre M3MeHeHUsI OKpacKu WH/WKAaTOpPOB B pAacTBOpax KUCJIOT U Iefiodei, M3yueHHe
B3auMozieiicTBusl okcuga meau (II) ¢ pacTBOpoM cepHOM KMC/IOTBI, KMCJIOT C MeTaJljlaMHy,
peakiuii HeWTpaau3alMy, T0/lyueHWe HepacTBOPUMBIX OCHOBAaHWM, BbITECHEHHE OJHOTO
MeTasula [pyr¥M M3 pacTBOpa COJIM, pellieHre SKCIepUMeHTa/IbHbIX 33/jau 10 TeMe «BaxHenme
KJIaCChl HeOPraHUUeCKHUX COeZJMHeHNU».

ITepuopnueckuii 3akoH M Ilepuoguyeckas cucremMa xuMHueckux 3j1emeHToB JI. .
MenpeneeBa. CTpoeHre aToMOB. XMMHUecKas CBf3b. OKHC/IUTE/IbHO-BOCCTAaHOBUTE/IbHbIE
peakiun

[TepBble TOMBITKM KIAaCCU(PUKALMM XMMHUYECKUX 37eMeHTOB. [loHsATWe o rpymnmnax



CXO/IHBIX 3/1eMeHTOB (ILie/IOYHbIe U I{eJIOYHO3eMe/IbHble MeTasl/lbl, FajoreHbl, HIHepPTHbIE Iasbl).
OneMeHThI, KOTOpble 00pa3yoT aMm(oTepHbIe OKCH/IbI U TH/IPOKCHU/BL.

[Tepuoanueckuii 3akoH. [lepuoauueckass cCHUCTeMa XUMHYecKuUx »3nemeHToB [, U.
MengeneeBa. KopoTkornepuosHasi U JAJuHHONepuofHas (opMmel [leprosuueckoil CUCTEMBI
xumuueckux snemeHToB . V. MenpeneeBa. Ilepuogpl u rpynnbl. PU3MUECKHUN CMBICT
TIOPSIIKOBOTO HOMepa, HOMePOB I1epyo/ia U IPYIIILI 3/IeMeHTa.

Ctpoennie atoMoB. CocTaB aTOMHBIX s7ep. V30Tonel. D1eKTpoHbl. PaduoakmugHocmb. s-,
p-, d-opbumanu. CTpoeHue 3/1eKTPOHHBIX 000/10UeK aTOMOB TepBbIX 20 XUMUUECKUX 37IeMeHTOB
ITepuoguueckoit cucremsl [l. V1. MeHgeneeBa. XapakTepuCTHKa XUMUYECKOT0O /IeMeHTa 110 ero
rosioykeHut0 B [Tepuoguueckoii cucteme 1. I. MeHieneeBa.

3aKOHOMEpHOCTH U3MeHeHUs paZiiyca aTOMOB XMMUUeCKUX 3JIEMEHTOB, MeTa/UINYeCKUuX U
HeMeTa/l/IN4eCKUX CBOUCTB I10 TPYIIIaM U IepruoziaM.

Qusuueckuli cmbicn Ilepuoduuecko2o 3akoHd. 3HaueHue [leprouueckoro 3akoHa U
[Teprogrueckor CUCTeMbl XMMHUUYECKHX 3/IEMEHTOB [jIs1 pa3BUTUS HaykKd W npaktuky. . W.
MeHgzieneeB — yuéHbIN Y Tpayk/jaHUH.

XuMmHuueckas CBSI3b. KoBasneHTtHas (monsipHas v HeToJIsipHast) CBSI3b.
OJ1eKTPOOTPULIaTe/IbHOCTh XUMUUECKUX 3/1eMeHTOB. MIoHHas CBs3b.

Crenenb  okuc/ieHUs.  OKUCIUTE/NBHO-BOCCTAHOBUTebHbIe  peakumu.  [Iponeccel
OKHCJIeHUss U BOCCTaHOBJieHUs. OKWCIUTeNd W BocCTaHOBUTenU. CocmaeneHue ypagHeHuil
NpoCMbIX OKUCAUMENbHO-80CCMAHOBUMENbHbIX peakyull U paccmaHoeKa 8 HUx KosgguyueHmos
MemoooM 3/1eKmpPOHHO20 banaHca.

Xumuueckuii 3kcnepumenm:

n3yueHre 00pasljOB BeIeCTB METa/JIoB U HEMETas/yIoB, B3aUMO/EHCTBHE THAPOKCHA
LIMHKA C pacTBOpaMH KHC/IOT W Le/Iouel, NpoBeZieHNe OIbITOB, WUIIOCTPUPYIOLIMX PHUMepbl
OKMCJINTeTbHO-BOCCTAHOBUTEIBHBIX PeakLui (TopeHue, peakLiuy pas/ioyKeHus, CoOeJMHEeHNs).

MesicnpedmemHble ceszu

Peanusanus MeXXripeIMeTHBIX CBSI3eld IPU U3YUYeHUM XUMHM B 8 Kjacce OCYILeCTBIISeTCs
yepe3 WCIONb30BaHWe Kak OOIIMX eCTeCTBEHHO-HAYYHBIX TIOHATHM, TaK M TIOHSTHH,
SIBJISFOLLIMXCS. CUCTEMHBIMU [I/151 OT/Ie/IbHBIX [IpeZiMeTOB eCTeCTBeHHO-HAYYHOI'0 LJUKJIa.

OO1mye ecTeCTBEHHO-HAyUHbIe TIOHSATHS: HAyuHBIA (DakT, TUIOTe3a, TeOopusi, 3aKOH,
aHa/iM3,  CHUHTe3,  KjaccuuKalus,  IepUOAUYHOCTb,  HaOJIOZieHWe,  SKCIIePUMEHT,
MO/le/IMpOBaHKe, u3MepeHue, MO/ie/ib, sIBJIeHUe.

@dusmMka: MaTepusi, aTOM, 3IeKTPOH, IIPOTOH, HEUTPOH, HWOH, HYK/IHWJ, HW30TOIb,
PaJMo0aKTUBHOCTb, MOJIEKY/a, 3JeKTPHUUeCKUl 3apsj, BeIecTBO, Teno, O0BEM, arperaTtHoe
COCTOsIHME BellecTBa, ras, ¢u3nuecKde BeJUUUHbI, e[UHHULbl U3MepeHMs, KOCMOC, I/IaHeThl,
3Bé3/1b1, CosHIfe.

Buonorusi: poTocunTes, ApixaHue, buocdepa.

leorpadus: armocdepa, rugpocdepa, MuHepanabl, TOpPHble IOPOJbl, IIOJE€3HbIE

HCKOTlaeMble, TOTI/IMBO, BOAHbIE PeCyPChI.

9 KJ/TIACC

BenjecTBo 1 XuMHYeCKas peakus

[Mepuoanueckuii 3akoH. [lepuoauueckass cucTeMa XUMHUeCKUX »3nemeHtoB [I. U.
MengeneeBa. CTpoeHue aTroMOB. 3aKOHOMEPHOCTM B U3MEHEHUM CBOMCTB XUMHUECKUX
3/IEeMEHTOB TIepBbIX TPEX TMepUOo0B, Kanus, Kalbliisd U UX COeJMHEeHWN B COOTBETCTBUU C
T0JI0’KeHWeM 3/1eMeHTOB B [leprorueckoi cvcTemMe U CTPOEHHEM UX aTOMOB.

CTpoeHuve BelllecTBa: BUJbl XUMHUECKOW CBsi3W. THUIIbI KPUCTA/UVIMYeCKUX PeIIETOK,
3aBUCUMOCThL CBOMCTB BeIlleCTBa OT THUMA KPUCTA/UTMUECKOM PeIETKH W BUJja XUMUUECKOM
CBSI3U.

MeosicmonekynsipHble 83aumodeticmausi (8000poOHas €8s13b, CU/bl Ban-0ep Baaabca).

Knaccudukaiusi 1 HOMeHK/aTypa HeOpraHW4eCKMX BelecTB. XHWMHYeCKue CBOWMCTBA
Bell[eCTB, OTHOCSIIIMXCSL K Pa3/IMUHBbIM KjacCcaM HeopraHW4yecKuX COeUHEeHU, reHeThuuecKas



CBSI3b HEOPraHUUeCKUX BellleCTB.

Knaccudukaiys XuMUUeCKUx peakivil Mo pa3/MuHbIM MPU3HaKaM (110 YMCIY U COCTaBY
YUaCTBYIOIIMX B peaki[MM BelleCcTB, MO TerioBoMy 3¢¢deKTy, M0 H3MeHeHUI0 CTereHei
OKHCJIeHUsT XUMHUECKUX 37IeMEHTOB, 10 OOpaTMMOCTH, 0 YYaCTHIO KaTraju3aropa). JK30- U
SH/I0TEPMUYECKME peakLiM, TepMOXUMUUecKrhe ypaBHeHUsl. 3akoH I'ecca u e2o cnedcmeus.
BbluucneHusi no mepmoxumMuueckum ypagHeHUsIM.

[ToHSITHE O CKOPOCTM XHUMHUYeCKOW peakijuu. [IoHsiTHe 00 0OpaTMMbIX W HeOOpPaTHMBIX
XUMHUUECKUX peakiusiX. [IoHsITMe O TOMOTeHHbIX U TeTeporeHHbIX peakuusix. [loHsiTue o
karanuse. [loHATHe 0 XWUMHUUYECKOM paBHOBecuMu. @akTOpbl, BJUSIOLME HA CKOPOCTb
XUMHAYeCKOHN peakiiuM 1 M0JI0KeHe XUMUUeCKOr0 PaBHOBECHSI.

OKUC/IMTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  PEAKIMM, 3IeKTPOHHBIA 0alaHC OKUCIUTEeTbHO-
BOCCTaHOBUTE/IbHOW peaklUu. BadjicHble okucaumenu u eoccmaHosumenu. IlepmaHeaHam kanusi
(xapakmepucmuka). CocTaB/ieHVe ypaBHEHWW OKHUC/IMTEIbHO-BOCCTAHOBUTE/BHBIX peakLyd C
WCII0/Ib30BaHHEM MeTo/la 37IeKTPOHHOTo OasaHca. Teopusi 37eKTPOIMTUYECKOW AMCCOL[UALIUH.
ONeKTPOIUTbI U He3/eKTpPonThl. KaThoHbl, aHMOHbI. MeXaHW3M [UCCOLMALMM BeIecTB C
pPa3IMUHbIMA BHAMH XUMHYeCKoi cBsisu. CremneHb auccouuanyu. CuibHble U C1adble
3/1eKTPOJIUTHIL.

Peakuyi MOHHOTO OOMeHa. Y C/IOBUsI TPOTEKAaHUsI Peakivii MOHHOTO 0OMeHa, TIO/HbIe U
COKpall|éHHble MOHHBIE ypaBHeHMs peakiui. CBOWCTBa KMCJIOT, OCHOBAHWM U COJIeH B CBeTe
npeJCcTaB/ieHnid 00 37eKTPOMTUYECKON Aucconualui. KauecTBeHHbIe peakiMd Ha HWOHBI.
[ToHsiTHe O TUAPOJIK3€e COMel.

Xumuueckuti 3kcnepumenm:

O3HAaKOMJIEHHE C MOJe/IsIMU KPUCTa/UIMYeCKUX peLIETOK HeopraHM4eCKUX BeIeCTB —
MeTa/UIoB U HeMmeTa/yIoB (Tpaduta M anMasa), CJOXKHBIX BellleCTB (X/J0puzia HaTpus),
HCCiefloBaHUe 3aBUCUMOCTA CKODOCTH XUMMUECKOW peakiMU OT BO3/eWCTBUS Pa3/MUHBIX
(akTOpOB, HCC/Ief0BaHUE 37eKTPONPOBOHOCTH PAacTBOPOB BeLeCTB, Ipolecca AUCCOLMaLuU
KUCJIOT, 1e/ioueli W cojeill (BO3MOXKHO HCII0/Ib30BaHHE BHZEO MaTepuasioB), TIPOBeJeHUe
OTIbITOB, WITHOCTPUPYIOIMX TMPHU3HAKK TIPOTEeKaHHWsl peakiuii MOHHOTO oOmeHa (oOpa3oBaHue
ocaZika, BblfieleHWe Ta3a, o0Opa3oBaHWe BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX TPUMepbI
OKHCJIUTETbHO-BOCCTAHOBUTEILHBIX peakluid (ropeHue, peaklyd pas3/ioyKeHWs, COeJuHeHHs),
pacrio3HaBaHWe HeOpraHWYecKuX BeIeCTB C IOMOILbI0 KayeCTBEHHbIX peakluid Ha HOHBI,
pellieHre SKCrepuMeHTalbHbIX 3a/ay.

Hemera/ibl U MX COeAUHEHHUS

OOrmasi xapakTepuCTHKa rajioreHOB. OCOOEHHOCTH CTpPOEHMsI aTOMOB, XapaKTepHbIe
cTerieHu OKucieHusi. CTpoeHue W (¢U3MUeCKHWe CBOWCTBA TPOCTHIX BeIeCTB — TajloreHoB.
XuMHUecKkye CBOWMCTBa Ha IpUMepe xJopa (B3auMOJelCTBHe C MeTaljlaMd, HeMeTasulaMH,
mjesiouamu).  XsopoBozopos. CossiHasi KWCIOTa, XUMUUYeCKWe CBOMCTBa, IIOJyueHue,
rpuMeHeHue. JleiicTBHe XJi0pa U XJIOPOBOZOPO/a Ha OPraHM3M uesioBeka. BakHelie X0publ
Y UX HaXo)KfeHue B rpupojie. CpasHuUmMenbHAsi Xapakmepucmuka coeOuHeHUli HemMemannos.

Obmasi xapaktepucTuka 3meMeHTOB VIA-rpymnmbl. OcoOeHHOCTH CTPOEeHHs aTOMOB,
XapakTepHble CTerleHW OKucieHus. CTpoeHue U (u3MuUecKre CBOMCTBA TMPOCTHIX BeIeCTB —
KHUCJIOpO/la U cepbl. AJIOTPOMHble MOAUGUKALMK KUCI0POJa U cepbl. XUMHUUeCKHWe CBOWCTBA
cepbl. CepoBOJiOpO/Zl, CTpOEHHUe, (U3NYecKMe W XHUMHYeckue cBoicTBa. OKCHUAbI Cepbl Kak
rpeJiCTaBUTeNId KUCJIOTHBIX OKCHZOB. CepHasi KUC/IOTa, U3MUecKrue U XUMHUUeCcKhe CBOMCTBA
(obmpe Kak TIpe/ACTaBUTENsT Kjlacca KUCIAOT W creluduueckue). XuUMAYeCKHe Ppeakivy,
Jie)kaiye B OCHOBe TIPOMBIIIJIEHHOTO criocoba To/yueHsl CepHOW KHUCIOTHI. [IpuMmeHeHue
cepHOU KucnoThl. Conmy cepHOM KMCIOThI, KaueCTBEeHHasi peaklys Ha Cy/abdaT-uoH. HaxoxxgeHue
ceppl M eé coeAuHeHWM B TipupoJe. XHUMHYeCKoe 3arpsi3HeHHe OKpY’Karolleil cpejibl
COeIMHEHUSIMA Cepbl (KUCIOTHBIE JOX/H, 3arps3HeHHe BO3AyXa U BOJOEMOB), CIIOCOOBI ero
Npe/IoTBpalLieHVsl.

OO1jasi  xapakTepucThKa 3/eMeHTOB VA-rpynmbl. Oco0eHHOCTH CTPOeHUs aTOMOB,
XapaKTepHble CTelleHW OKUCIeHUs. A30T, pacrpocTpaHeHHWe B TIpUpofe, (Qu3nueckue u
XUMUYecKHe cBoiicTBa. KpyroBopoT a3oTa B npupojie. AMMUaK, ero pusnueckie 1 XuMuueckre
CBOICTBa, MolyyeHue U rnpumeHeHue. Cou aMMOHUS, UX pU3NUeckre U XMMUYecKre CBOMCTBa,
rnpuMeHeHue. KauecTBeHHasi peaklss Ha HMOHbl aMMOHUSl. A30THasi KUC/IOTa, eé MoJyydyeHue,
¢dbu3nueckie W XUMHUYEeCKMe CBOMCTBa (0OIuMe KakK TMpeACTaBUTeNsT Kaacca KHCIOT M
cneuyduryeckue). Vcrnonb3oBaHWe HUTPATOB W COMeld aMMOHMS B KauyeCTBe MMHePaIbHbBIX



ynobpenuii. XvMuueckoe 3arpsi3HeHHe OKpYyyKarolllell cpefibl coeJuHeHUsIMU a30Ta (KUCIOTHbIe
JIOKIY, 3arpsi3HeHHe BO3/yXa, MOuUBbl U BOA0EMOB). Pocdop, annoTpornHbie MoAudUKaLU
¢docdopa, dpusnyeckre u xumuueckue cporictBa. Oxcug, docdopa (V) u dochopHasi KucnoTa,
¢usnyeckrue M XUMHUUYECKHe CBOWMCTBa, MosiyueHue. lMcrosnb3oBaHue ¢(ocdaTtoB B KauecTBe
MUHepabHBIX y100peHUH.

OOmmasi xapakTepucTuka 3meMeHTOB [VA-rpynmbl. OcOOeHHOCTH CTpPOEeHHs aTOMOB,
XapaKTepHble CTeNeHW OKUC/eHUsl. YT/Iepo/i, a/UIOTPOIHbIe MOAU(UKALIMK, paclipoCcTpaHeHe B
nipupo/ie, pu3nyeckre U XUMUUeckue cBorcTBa. Azcopbuus. KpyroBopot yriieposa B pupo/e.
Okcuzip! yriaepoja, Ux (pusnueckue U XMMHUYeCcKHe CBOWCTBA, [elCTBHe Ha >KMBble OpPraHU3Mbl,
TNojlyueHre 1 NpUMeHeHHe. JKoJIorMueckre npobsieMsl, CBsi3aHHble C OKcHoM yriepoga (IV),
TUIoTe3a ri06anbHOTO MOTeNyieHWs: KJiMMara, MapHUKOBbIM 3¢ ¢deKkT. YronbHas KUCIOTa U eé
comu, WX (u3nueckue U XUMHUYECKHe CBOMCTBa, MoiydyeHHWe W npuMeHeHue. KauecTBeHHas
peakiusi Ha KapOoHar-voHbl. Vcmonb3oBaHWe  KapOOHaToB B ObITY, MeJuLVHe,
NIPOMBILIEHHOCTH U CeJIbCKOM XO035IHCTBe.

[TepBOHaua/sbHBIE TIOHSATHS 00 OPraHMUECKHUX BeIeCcTBaX Kak O COeJVHEHWSX yTriepoja
(MeTaH, 3TaH, STW/IEH, alleTWIeH, S5TaHO/, IJIML|epUH, YKCycHas Kuciorta). [IpupojHbie
WCTOUHHWKH YT7IeBOZIOPOZIOB (Yrosib, TPUPOAHBIA Tra3, HedTb), NMPOAYKTHl HMX TepepabOTKH
(6eH3uH), UX pO/b B OBITY ¥ MPOMBIIIEHHOCTH. [ToHsATHe 0 OMOIOrHYecKy BasKHBIX BellleCTBax:
Kupax, Oeskax, yryieBojax — W HX pOJIM B JKU3HU 4esioBeKa. MaTepuaibHOe €JUHCTBO
OpraHuYecKrx U HeopraHMuecKuX COoeZJMHeHU.

KpemHuii, ero ¢usnueckue U XUMHUUYECKHe CBOMCTBA, IOAyueHWe U TpHUMeHeHUe.
CoeauHenuss kpemMHusi B mipupoge. OOmve mpeacraBieHuss o6 okcuge kpemuusi (IV) u
KpeMHUeBOM KucaoTe. CUTMKaThI, UX UCIO/b30BaHKe B OBITY, B IPOMBIILJIEHHOCTU. BaxkHeliive
CTpOUTe/IbHbIE MaTepHasbl: KepaMHKa, CTeK/I0, IieMeHT, 0eToH, ene300eToH. IIpoGsiembl
0e301acHOT0 MCII0/Ib30BAHKUS CTPOUTE/IEHBIX MaTePHaioB B TIOBCEJHEBHOM JKU3HHU.

Xumuueckuti 3kcnepumenm:

n3yuyeHre 0Opaslj0B HEOPraHWYeCKUX BeIleCTB, CBOMCTB COJISTHOM KHC/IOTHI, TPOBe/ieHHe
KayeCTBEHHBIX peaklUi Ha XJIOPUJ-WMOHBI U HabJIrofieHre MPU3HAKOB MX TMPOTEKaHMsl, OTbITHI,
oTpakarolye (pU3nYecKue ¥ XMMHUUYeCKHe CBOMCTBA rajOreHOB M UX COeJUHeHHUH (BO3MOKHO
WCTO/b30BaHMe BUJjeOMaTepuasioB), O3HaKOMJIeHHWe C obOpasljamMu XJIOPUOB (TajoreHuzioB),
O3HakKoMmJeHHe C o0pa3lamMud ceppl W €€ CoeIWHEHUSIMU (BO3MOXKHO HCIIO/b30BaHUe
BH7IeOMaTepraoB), HabmofeHWe Tmporecca OOyraMBaHUS —caxapa TIOf  JelCTBHEM
KOHI[€HTPUPOBAHHON CEPHOM KHC/IOTBI, U3yUeHHe XUMUUEeCKHUX CBOWCTB pa30aB/IeHHOM CepHOM
KUC/IOThI, TIPOBe/leHre KaueCTBeHHOW peaklMyd Ha Cy/b(aT-uoH U HabmrojeHue TMpU3Haka eé
MpOTeKaHUsl, 03HAKOMJ/IeHHe C (U3MUecKMMM CBONCTBaMHU a30Ta, ¢ocdopa M X CcoeJUHEHUI
(BO3MOXKHO MCTIOb30BaHKe BHU/[eOMaTepraoB), 00pas3rjaMu a30THLIX U GOCHOPHBIX yA0OpeHui,
rojyuyeHne, coOMpaHye, pacrio3HaBaHWe M M3y4yeHHWe CBONCTB aMMHaKa, I[1pOBejjeHHe
KaueCTBEHHbIX peaklMid Ha HOH aMMOHMSI U ¢ocdaT-uoOH U U3yueHUe TIPU3HAKOB UX
MpOTeKaHUsl, B3aUMO/IeHICTBUe KOHLIEHTPUPOBAaHHOW a30THOW KUC/IOTHI C Mefbl0 (BO3MOXXHO
WCMO/b30BaHMe BH/leOMaTepyasnoB), W3yuyeHue MoZesiedl KpUCTa/UIMYeCKUX PpeLIeTOK aiMasa,
rpadura, ¢ysiepeHa, O3HAKOM/IEHHe C TIPOLeCCOM aAcopOLMM PAacTBOPEHHBIX BeILECTB
aKTMBHPOBAHHBIM YTJIEM U YCTPONCTBOM TPOTHBOrasa, rojyyeHue, cobrupaHue, pacro3HaBaHue
Y M3yuyeHHe CBOMCTB YIJIEKUCJIOTO rasa, NpoBeJileHre KaueCTBEHHBIX peakliyii Ha KapOoHaT u
CW/IMKaT-UOHbl M U3y4yeHHWe TIPU3HAKOB WX TIPOTeKaHHUs, O3HAaKOMJIeHHWe C TIpPOAYKLuel
CU/IMKAaTHON TIPOMBIILIJIEHHOCTH, pellleHHe SKCIlepUMeHTalbHbIX 3a/au Mo TeMe «BaxHelme
HeMeTasUlbl ¥ UX COeIUHeHUsI».

Merta/ibl M X COeAMHEHUS

OOmiasi xapakTepuCTHMKa XMMHUECKHMX S57eMEHTOB — MeTa/yIoB Ha OCHOBaHUM MX
rionokeHus B [lepuoanueckoi cucteMe XUMHUeckKux 3eMeHToB /1. VI. MeH iesieeBa U CTPOeHUs
atomoB. CTpoeHre MeTa/nnoB. MeTa/uiiyeckass CBSI3b U MeTaj/uIMuecKash KpUCTa/UIA4yecKas
peléTka. JeKTPOXUMMUUECKUM psifi HanpspkeHUi MeTainoB. Pu3nyecke U XUMHUUECKHUe
cBoiicTBa MeTasioB. OOIme crocoObl momyueHust MeTasuioB. [ToHsITHEe 0 KOPPO3UM MeETaslioB,
OCHOBHBIE CIOCOOBI 3aIUTHI MX OT KOppo3uu. CriiaBbl (CTaib, YyTyH, AHOPaJTIOMUHUN, OpOH3a)
Y UX TIpUMeHeHHe B ObITY U MPOMBIIIZIEHHOCTH.

[ITenouHble MeTasbl: To0XKeHHe B [leproanyeckoli cucteMe XUMHUYECKUX 3/1eMeHTOB /.
. MeHsienieeBa, CTpOeHHe KX aTOMOB, Haxox/eHWe B mpupoze. dusnueckue U XUMUYeCKHe
CBOWCTBA (Ha rpuMepe HaTpus U Kaausi). OKCU/bI U THAPOKCHU/bI HaTpUs U Kanus. [IprMeHeHMe



1[e/I0YHBIX META/IIOB U UX COeJMHEeHUM.

[IlenoyHO3eMesibHBIE MeTa/Ulbl MarHWW W Ka/JblUi: IOJIOKeHHWe B [lepuopnueckoiu
cucTemMe xumuyeckux ssieMeHTOB [I. V1. MeHjeneeBa, CTpoeHHWe WX aTOMOB, HaxXxOXJeHUEe B
npuposie. Pu3nueckre U XMMHUYeCKHe CBOMCTBA MarHus M Kasblusi. BakHelllve coeHeHUs
Kasblus (OKCHZ, TUIPOKCH, comr). KECTKOCTh BOZABI U CMOCOOBI € ycTpaHeHHUsl. ATFOMUHUM:
nonoxeHve B [leproauueckoil cucteme XxuMuueckux 3jeMeHToB [1. V1. MeHeneeBa, CTpoeHUe
aToMa, HaxoXAeHue B Tipupoge. @dusMueckre U XHMUUECKHEe CBOMCTBA aTFOMUHUSL.
AmMdoTepHbIe CBOMCTBa OKCHU/Ia U TUAPOKCH/A aTFOMUHUSI.

JKene3zo: mnonoxeHue B I[lepuoguueckor CcUCTeMe XUMUUeCKUX »3jemeHToB [I. U.
MeHjeneeBa, CTpoeHHe aToOMa, HaxOXKJeHue B rpupoje. Pusnueckre U XUMUUeCKHe CBOMCTBA
xene3a. Okcuppl, rugpokcuabl U cond xenesa (II) u xenesa (III), ux cocraB, CBOWCTBa U
ToJTyYeHue.

XumuuecKuii 3KcnepumeHm:

O3HaKOMJ/IeHHe C o0pa3llaMd MeTalJiIoB M CIUIaBOB, UX (PU3NUECKUMH CBOWCTBaMH,
v3yuyeHUe pe3y/bTaTOB KOPPO3WM MeTa/ljioB (BO3MOXKHO MCIIO/Mb30BaHUe BHeOMaTepHasoB),
0CO0eHHOCTEH B3aMMOZIEMCTBUS OKCH/Ia KabLUs M HAaTPUs C BOZOH (BO3MOXKHO HCITI0/Ib30BaHHe
BU/leOMaTepuasioB), MCC/e/JoBaHAe CBOMCTB >KECTKOM BO/bl, TIpollecCa TOpeHHusi >Kejie3a B
KUCIopoZie  (BO3MOXKHO — WCIO/Ib30BaHWE — BUJleOMaTepUasioB), TMPU3HAKOB  IPOTEKaHUs
KaueCTBEHHbIX peakLMi Ha MOHbI: MarHus, KaabLusi, allOMHAHUSA, LIMHKA, kene3a (II) u kenesa
(I1I), memm (II), HAO/MIO/IeHHE W OTMCAaHHE TPOIIeCCOB OKpPAIMBAaHUS TJIaMEHH MOHAMH HaTpHs,
Ka/iusl U Kaiblysl (BO3MOXXKHO HCII0/Ib30BaHUE BHUleOMaTepuasoB), UCC/Ie[j0OBaHWe aM(OTePHbIX
CBOMCTB TU/IPOKCH/A aTFOMUHUS U TUJPOKCHA LIMHKA, pellieHre KCIIepUMeHTaIbHbIX 3a7a4 110
TeMe «BakHelilllve MeTasulbl U UX COeJUHEHUS».

XuMus U OKpy)Kawlnas cpejaa

BeljectBa 1 MaTepuanbl B MOBCeJHEBHOM )KM3HHU YesioBeKa. be3ornacHoe UCIoOnb30BaHUEe
BeIleCTB M XUMHWUECKMX peakUuil B ObiTy. IlepBasi MOMOIIL MPU XUMUYECKMX OXKOTrax MU
OTpaB/IeHUSIX.

XVMHUeCKOe 3arpsis3HeHHe OKpYJKarolller cpeibl (Tipefie/ibHas JOMyCTUMasi KOHLeHTpaLus
BetlecTs, ganee — [1/JK). Ponb XMy B pellieHHu# 3K0JIOTHUeCKUX MpobsieMm.

XumuuecKutl 3KcnepumeHm;

r3yueHue 0O6pa31j0B MaTepHasioB (CTEKJIO, CTUIaBbl MeTa/IIOB, MOIMMePHbIe MaTepUasbl).

MeasicnpedomemHble cesizu

Peanu3anusi MmeXXnpeIMeTHBIX CBsi3el MPU M3YYeHUU XUMUHU B 9 Kjacce OCYIeCTBIISIeTCS
yepe3 WCMO/b30BaHME KAk OOIUX eCTeCTBEeHHO-HAayUHbIX TOHATUM, TaK W TIOHSATHH,
SIBJISIFOLLIMXCS] CUCTEMHBIMHU /151 OT/Ie/TbHBIX [TPeJIMETOB eCTeCTBEHHO-HAYYHOT 0 [IUKJIa.

OO1e ecTeCTBEHHO-HAayUHble TIOHSITUS: HayuHbId (akT, TUIIOTe3a, 3aKOH, Teopus,
aHa/M3,  CHHTe3,  KjaacCUbUKalUs,  TepUOAUYHOCTb,  HAOJIOZIeHWe,  SKCIIEPUMEHT,
Mo/leTMpOBaHue, U3MepeHre, MO/ie/ib, siBJieHUe, TTapHUKOBbIN 3 QeKT, TeXHOJIOTHs, MaTepuaIbl.

®dusuka: MaTepusi, aTOM, D5JIeKTPOH, IPOTOH, HEWTPOH, WOH, HYK/IWJ, M30TOIIbI,
pPaIM0aKTUBHOCTb, MOJIEKYy/a, 3/eKTPUUECKWN 3apsji, [POBOJHUKY, T[OJyNPOBOJHUKH,
[IUIeKTPUKU, (POTO3/1eMeHT, BellleCTBO, Teslo, 00bEM, arperaTHoe COCTOsIHHE BelljeCTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KpUCTaj/inyeckasi peIléTKa, CrulaBbl, (U3MUecKre BeUUKHbI,
eJMHULbI U3MepeHUsl, KOCMUYEeCKOe TIPOCTPaHCTBO, MJ/IaHeThl, 3B&3/bl, ComHLIe.

Buosorus: dorocuHTes, AbixaHWe, OHocdepa, KOCHCTEMa, MHUHepasibHble ya00peHus,
MHKDO3/IeMeHTbl, MAaKpO3JIeMeHThl, TUTaTe/IbHbIe BellleCTBa.

leorpadusi: aTmocdepa, ruapocdhepa, MuUHepasbl, TOpHble TOPOAbI, I0Je3HbIe
HCKOIlaeMble, TOIVIMBO, BOJIHbIE PECypChI.

INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHNHN
HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIbTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUSI TMPOrPaMMbl OCHOBHOTO 00I[ero 0o0Opa3oBaHUS
JTOCTUTAIOTCS B XOZle 00yUYeHUs] XUMUU B €ZIMHCTBEe yueOHOM U BOCTIMTATe/IbHOU JIeITe/TbHOCTH B
COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCUHCKUMH  COI[MOKY/IbTYPHBIMH M  [yXOBHO-
HPaBCTBEHHBIMH 1[€HHOCTSIMH, MPUHATHIMM B 0OIL[eCTBe TpaBUIaMd M HOPMAaMU TIOBEZEHUST U



CHOCO6CTBy1-0T rnponeccaM CaMOITO3HAHHKA, CaAMOPa3BUTHUA U COLIMA/TU3al|H o6yt1a}ou_mxc>1.



JINUHOCTHBIE pe3y/IbTaThl OTPa)kalOT TOTOBHOCTb OOYYANOIUXCS PYKOBO/CTBOBAThCSI
CUCTEMOMW TIO3UTHBHBIX 1IEHHOCTHBIX OPHEHTAI[Mi M pacCIIMpeHue OIbiTa [JesiTeIbHOCTH Ha eé
OCHOBe, B TOM UH(CJIe B UaCTH:

1) mnaTpMOTHYECKOT0 BOCIIUTAHHA:

LEHHOCTHOTO OTHOILIEHHS K OTeUeCTBEHHOMY KYJ/IbTYPHOMY, KICTOPHUECKOMY U HayuyHOMY
Hac/leiuto, TIOHMMaHWs 3HaueHWsi XUMHUYeCKOW HayKu B JKU3HU COBpPeMeHHOro oOIIlecTBa,
CNoCcOOHOCTH B/a/IeTh JOCTOBEPHOM WMH(pOpMaliell O MepeoBbIX AOCTKEHUSX U OTKPBITHSIX
MHUDOBOM U OTEUeCTBEeHHOM XWMHH, 3aWHTePECOBAHHOCTH B HAayUHBIX 3HAHHUSX 00 yCTpOMCTBe
MHpa ¥ 00I11eCTBa;

2) rpa)kAAHCKOT'0 BOCIIUTAHHUS:

MpeJCTaB/eHUss O COLMaJbHBIX HOpPMax M TpaBWIaX MeXIMYHOCTHBIX OTHOLIEHUN B
KOJIJIeKTVBe, KOMMYHUKATUBHOW KOMITETEHTHOCTH B OOII[eCTBEHHO TO/Ie3HOM, yueOHO-
HCCIIeloBaTe/TbCKOM, TBOPUECKOH U APYTUX BHUJaX [esTeJIbHOCTH, TOTOBHOCTH K pa3HOoOpa3Hoi
COBMECTHOU [1eSITeJTbHOCTH TIPU BBITIOJTHEHUH Y4ueOHBIX, TI03HABaTe/IbHBIX 3a/]au, BBITIOJTHEHUU
XUMUYECKUX KCIIEPUMEHTOB, CO3/IJaHUM YUeOHBIX TIPOEKTOB, CTPEMJ/IEHHST K B3aUMOITIOHUMAaHHUIO
¥ B3aMMOIIOMOII[M B TIpOLleCCe 3TOH yueOHOUM JesTeNbHOCTH, TOTOBHOCTU OL|€HMBAThb CBOE
MOBe/leHHe W TIOCTYNKW CBOMX TOBApUIIed C TO3WIMM HPAaBCTBEHHBIX W TPABOBBIX HOPM C
yuéTOM 0CO3HAHUS TIOC/IeJCTBUH TIOCTYIIKOB,;

3) L[eHHOCTH HAYYHOT0 MO3HAHUS:

MHDOBO33peHUYeCKWe TIPeCTaB/eHHsI O BellecTBe W XWUMWYEeCKOW  peakiud,
COOTBETCTBYIOII[ME COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKd U COCTaB/ISIOIIAE OCHOBY [IJist
MOHMMaHWs  CYIIIHOCTU HAyyHOW KAapTMHbI MHpa, TMpe/ACTaBieHUusT 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS TPUPO/Ibl, B3aUMOCBSI35IX Ue/I0BeKa C MPHUPO/HON Cpefioi, O POsv
XUMUH B TIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

Mo3HaBaTe/IbHble MOTHBBI, HalpaB/eHHbIe Ha TIOJyYeHHWe HOBBIX 3HAHWUN TI0 XUMUH,
HeoOXo/MMble i OOBSICHEHUsI HaOJIIOZlaeMbIX TIPOLIECCOB M SIBJIEHUH, T103HaBaTebHOM,
MHGOPMALIMOHHOM W UNTAaTeTbCKOW KY/IbTYPhl, B TOM UHC/Ie HAaBBIKOB CaMOCTOSITEIbHOM paboThl
C yueOHBIMU TEKCTaMH, CITPABOYHOM JIUTepaTypOH, JOCTYIHBIMA TeXHUUYECKUMU Cpe/ICTBaMU
MHGOPMAILMOHHBIX TeXHOJIOTHIA;

MHTepeC K OOyueHHWIO W TI03HAHWIO, JIF0003HATEbHOCTh, TOTOBHOCTb U CIOCOOHOCTH K
camoo0pa30BaHuI0, TIPOEKTHOH U MCC/e/[0BaTebCKON [eSTe/TbHOCTH, K OCO3HaHHOMY BhIOOpY
HampaB/IeHHOCTH U YPOBHS 00yUeHus B [la/IbHEHIIIeM;

4) popMHUpOBaHUs KY/JIbTYPbI 310POBbS:

OCO3HaHWEe IIeHHOCTH J>KWU3HHW, OTBETCTBEHHOTO OTHOILIEHWS K CBOEMY 37I0pPOBBIO,
YCTaHOBKM Ha 37I0POBBIM 00pa3 »KWU3HW, OCO3HAHUE TIOCTENCTBUM W HENpUSTHE BPeIHBIX
MpUBbIUEK (yrOTpeO/IeHUsT anKorossi, HApPKOTUKOB, KypeHHs), HeoOXOJUMOCTH COOJIIO/IeHHS
npaBus 0e30MacHOCTH TIpU OOpalleHHMM C XMMUYECKMMU BeIleCTBaMH B OBITY W peasbHOM
JKU3HH;

5) TpyAOBOro BoCIMTaHUSA:

WMHTepecC K MPaKTUYeCKOMY M3YUeHHI0 MpodeccHii U TPyZia pa3/IMuHOro po/ia, YBaXKeHUe K
TPyZly W pe3y/ibTaTaM TpPYZOBOW [esITebHOCTH, B TOM YHC/JIe€ Ha OCHOBE TPUMEHEHUs
MpeJMETHBIX 3HAaHWM [0 XWUMHM, OCO3HAaHHBIA BBIOOD WHUBHAYa/TbHONW TpPaeKTOPUU
MPOZIO/DKEHHUsT 00pa30BaHUSI C YYETOM JIMUYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XWMHUH,
00I11eCTBEHHBIX WHTEpPeCOB U TOTPeOHOCTel, yCIiellHoM npodeccuoHaNibHOU JesTeTbHOCTU U
pa3BUTHsI HEOOXOIUMBIX YMEHUM, TOTOBHOCTh a/JalITUPOBAThCS B MPoheCcCOHaNTBLHON Cpejie;

6) 5K0/I0rHuecKoro BOCIUTAHUS:



9KOJIOTMUECKH 11e/IecO00pa3Hoe OTHOLIEHHWE K TPUPO/Ie KaK UCTOUHHUKY YKM3HHM Ha 3emiie,
OCHOBe eé CYII[eCTBOBaHUS, TIOHMMaHWe 1IeHHOCTU 3/I0POBOTO M 0Oe30racHOro obpasa >KWU3HH,
OTBETCTBEHHOe OTHOIlleHHe K COOCTBeHHOMY (H3UYeCKOMY U TICUXWYeCKOMY 3/10pOBbIO,
0CO3HaHHe LIeHHOCTU COOJTI0/IeHNsT TTpaBr/I 6e3011acHOro TIoBeIeHusT ITPH paboTe C BeljeCTBaMH,
a TaK)Xe B CUTYaLUsIX, YTPOXKAIOLLIMX 37J0POBbIO U JKU3HU JHOJel;

CNIOCOOHOCTH TIPUMEHSITh 3HaHUS, TIOJy4aeMble TPU W3YYeHWU XWUMHH, [JIs1 PelleHust
3a/lau, CBSI3aHHBIX C OKPY>KaroLel IPUPOJHOU CpeJjoH, [1/1s1 MOBbILIEHUS] YPOBHS 9KOJIOrMYeCcKOoun
KY/IbTYpbl, 0CO3HaHUs I7100a/TbHOTO XapaKTepa KOJIOTHUECKHX MPO0JIeM U MyTeld UX pelieHHs
TOCPeZICTBOM MEeTO/IOB XUMUHU, IKOJIOTUUECKOTO MBIIIJIeHHUS, YMEeHHsI PYKOBOZCTBOBATbCSA UM B
ro3HaBaTebHON, KOMMYHUKAaTHBHOM U COIMA/IbHOM MpaKTHKe.

METAIIPEIMETHBIE PE3YJ/IBTATBI

B cocraBe MeTampegMeTHBIX pe3y/bTaTOB BbIJENSAIOT 3HauMMble 71 (HOPMHUPOBAHUS
MHPOBO33peHus1 00IljeHayuHble TIOHSATHS (3aKOH, TeOpusi, TIPUHIIUI, TUTOoTe3a, (akT, cucrema,
TMIPOIIeCC, KCIIEPUMEHT U JIPYTOe.), KOTOPbIe UCTIOMb3YIOTCS B eCTeCTBeHHO-HAyUHBIX YUeOHbBIX
ripeiMeTax U MO3BOJISIFOT HAa OCHOBE 3HAHUM U3 3TUX TIpe]MeTOB (JOPMUPOBATh Mpe/iCTaB/IeHHe O
1[e/IOCTHOM Hay4YHOW KapTHHE MHpa, U YHUBepCa/bHble yueOHbIe [JeHCTBUs (TT03HaBaTe/bHbIE,
KOMMYHUKATUBHbBIE, PETyJ/ISTUBHBIE), KOTOPble 0OOecreunBaoT (HOpPMHUPOBaHWE T'OTOBHOCTU K
CaMOCTOSITe/ILHOMY TIJITAHUPOBAHUIO U OCYII[eCTBIEHHIO YUeOHOM JesiTe/TbHOCTH.

ITo3HaBaTe/nbHbIE yHUBepca/bHbIe y4eOHbIe

JAeiictBua ba3oBble ToruuyecKue AeMcTBHSA:

YMeHUs] MCMO/b30BaTh TIPUEMBbI JIOTMUECKOTO MBIILJIEHUs] TIPU  OCBOEHWM 3HaHMii:
pacKpbiBaTb CMbICII XMMHYECKUX TIOHATUM (BbIZENSATh WX XapaKTepHble TPU3HAKH,
yCTaHaB/IMBaTh B3aUMOCBSI3b C JIPDYTUMHU TOHATHUSIMH), UCIIO/Ib30BaTh MOHATUS [Jisi 00BSICHEHUS
OTJe/NbHBIX (DaKTOB W sIBJIEHWH, BBIOMpPATb OCHOBAHUSI U KPUTEPUU [/ KIaCCUMUKAIUH
XUMHUECKUX Bell[eCTB U XUMUUYECKUX Peaki[vii, yCTaHaBIMBaTh ITPUUUHHO-C/Ie/ICTBEHHBIE CBSI3U
MeXy 00BeKTaMU U3yueHHsl, CTPOUTh JIOTUUeCKHe pacCyxaeHus (MHAYKTHUBHbIe, 1eJYKTUBHbIE,
T10 aHAJIOTUM), [ieflaTh BbIBO/bI U 3aK/IFOUEHUS;

yMeHHe TIPUMEeHSITb B TpoLiecce MO3HaHWsl MOHATHsS (TIpeMeTHble U MeTamnpeJMeTHbIe),
CUMBO/IMUECKHe (3HAaKOBBbIE) MOJENH, WCIO/b3yeMble B XWMHUH, TPeoOpa30BbIBaTh LIUPOKO
TpUMeHsieMble B XUMUU MO/ie/IbHble TIpe/ICTaBAeHUs] — XUMUUeCKHUM 3HaK (CMMBOJ 3/ieMeHTa),
XUMU4eckass (GopMysa U ypaBHEHMe XUMHUECKOW peakIud — TIpU pellleHnd y4deOHo-
ro3HaBaTe/NbHbIX 3a/lau, C YYéTOM OJTUX MOJeNbHBIX TpPeACTaB/JeHU! BBLISBISATh U
XapaKTepr30BaTh CYIIeCTBEHHbIE MPU3HAKH H3yuaeMbIX OOBEKTOB — XMMHUUECKHX BEIeCTB U
XUMHUECKUX peakLVii, BLISB/AThH 00Ie 3aKOHOMEepPHOCTU, TIPUUUHHO-C/Ie/[CTBEHHBbIE CBS3U U
TPOTHMBOPEeUMs B U3yuyaeMbIX MpOLeccax U sIBJIeHUSX.

Ba3oBbie nccieioBaTe/IbCKHe /IeHCTBUA:

yMeHHe MCIO/b30BaTh TOCTAB/IEHHbIE BOMPOCHI B KAaueCTBe WHCTPYMEHTa MO3HaHUS, a
TaKkKe B KayeCcTBe OCHOBBI /s (DOPDMHpDOBaHUSI TUIMOTE3bl IO TMPOBEPKe TIPABUIbHOCTU
BbICKAa3bIBaeMbIX CYXKIEHU;

npuoOpeTeHre OIbITa 10 TUIAHUPOBAHWIO, OPraHM3alldd W TMPOBEJEHUI0 YUeHUUeCKUX
9KCTIEpUMEHTOB, YMeHMe HabJTFoZIaTh 3a X0/J0M TPOIiecca, CaMOCTOSITE/TbHO TTPOrHO3UPOBAaTh €ro
pe3yabTat, (GopMyaMpoBaTh 00OOIIEHUS W BBIBOJALI MO pe3y/bTaTaM IPOBEAEHHOTO OIIbITa,
HCCieJOBaHUsI, COCTAB/ISATh OTUET O TIPO/ie/IaHHOM paboTe.

Pab6orta c uadopmarueit:

yMeHHe BbIOMpaTh, AHAIM3UPOBATh U UHTEPIPETUPOBATh WH(MOPMALIMIO Pa3/IMYHBIX BUJIOB
1 (opM Tipe/iCTaB/IeHUs], T10/Iy4aeMyt0 M3 Pa3HbIX UCTOYHUKOB (HayuHO-TIOMYJ/IsipHast IuTepaTypa



XUMHMUECKOTO COJIep)KaHHusl, CIpaBOYHble T10cobus, pecypcbl WHTepHeTa), KPUTHUUECKU
OLIeHMBATh MTPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO MH(POPMALIUIO;
yMeHHe TIPUMeHSITh pa3/IMuHble MeTOZbI U 3aripoChl TIPU MOMCKe U 0TOope WHbOpMaLUY 1
COOTBETCTBYHOL[UX JAHHBIX, HEOOXOAUMBIX /IJIs1 BHITIOJTHEHHST yueOHBIX U M03HaBaTeIbHbIX 3aau
OTIpe/le/IEHHOTO THMa, TpUoOpeTeHHe OmbiTa B 00JIACTH WCIO/B30BaHUS WH(MOPMALIMOHHO-
KOMMYHUKATHUBHBIX TeXHOJIOTUM, OB/IaZieHe Ky/bTYPOW aKTUBHOTO UCIO/b30BaHUS Pa3/TMUHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITe/IbHO BBIOMpATh ONTHUMAaIbHYIO (HOpMYy Mpe/CTaB/IeHUS
“HbOpPMalMM U WITIOCTPUPOBATh peIllaeMble 33/laul HEeCTOKHBIMA CXe€MaMHM, JuarpaMMaMH,
JIpyrumMu opMaMy TpaMKU ¥ UX KOMOWHAIUSIMU;
yMeHHe UCIO0/b30BaTh M aHaAM3UpOBaTh B Tpollecce y4yeOHOW U MCC/e0BaTeTbCKOM
JiesiTesTbHOCTY MH(GOPMALIUIO O BIMSIHUM IPOMBILITIEHHOCTH, CeTbCKOT0 X035HCTBA U TPaHCTIOpTa
Ha COCTOSTHUE OKPY’Karollei MPUPOAHON CpeJbl.
KoMMyHHUKaTHBHbIe YyHUBepCa/IbHbIe YUeOHbIe JefCTBUs:
yMeHHsl 3aJaBaTb BOMpPOCHl (B Xofe Juasora W (WIM) AUCKYCCUM) TI0 CYILeCTBY
obcyxziaemoii Tembl, (HOPMYIMPOBATb CBOM TIPEAJIOXKEHUs OTHOCHUTETbHO BBITIOJTHEHUS
Tpe/iyIoKeHHOM 3a/lauu;
yMeHHUsI TIPe/ICTaB/ISITh TI0JTyYeHHbIe pe3y/IbTaThl T03HABAaTeTbHOU JIeSITe/TbHOCTUA B YCTHBIX
M TMCbMEHHBIX TEKCTax; /[eJlaTh TIPe3eHTal[di0 pe3y/IbTaTOB BBITIOJHEHUS XUMHUUECKOTO
JKcriepuMeHTa (/1abopaTOpHOTO OMbITa, 7a00PAaTOPHOW pabOThI TIO0 MCC/IEIOBAHUIO CBOWCTB
BeIeCTB, yueOHOTO MPOeKTa);
yMeHHs1 yueOHOTO COTpyJHUUECTBA CO CBEPCTHHMKAaMHU B COBMECTHOW TO3HaBaTe/JIbHOW U
WCCJIeloBaTe/IbCKOW JleATeNIbHOCTH TPH pellieHWHd BO3HUKAKLUX TpobseM Ha OCHOBe yuéTa
00IIMX MHTEpPecOB W COTJIaCOBaHWs MO3WLMK (00CYyKZeHUss, 0OMeH MHEHHWSIMH, «MO3TOBbIe
IITYPMbI», KOOP/IMHALIWSI COBMECTHBIX /IeHICTBUM, OTIpefie/ieHre KpUTepHeB T10 OlleHKe KauecTBa
BBITIO/THEHHOUW pabO0ThI U IpyTHE).
PeryisiTuBHBIE yHHUBepPCa/IbHbIe yUeOHbIe [JeHiCTBUS:
yMeHHe CaMOCTOSITeJIbHO OTpeieNiATh LeJid JesTelbHOCTH, MJIaHUPOBAaTh, OCYILeCTB/ISTh,
KOHTPOJIUPOBaTb M TIpU HEOOXOAWMOCTH KODPEKTHPOBAaTb CBOIO [1esiTe/IbHOCTh, BbIOMpATh
Haubosiee 3ddexkTrBHbIE CIIOCOOBI  pellleHMsi yueOHbIX W  TIO3HaBaTe/JbHBIX  3a7iay,
CaMOCTOSITeJILHO COCTABJISITh WM KOPPEKTUPOBATh TPEJJIOKeHHBIN anrOpuTM AeWCTBUM TIpU
BBLITIO/THEHUM 3aZlaHAN C y4YETOM TIOJyueHHWs] HOBBIX 3HaHUN 00 H3ydyaeMbIx OOBEKTax —
BelllecTBax M peaklUsiX, OLleHUBaTb COOTBETCTBHE TOTYYeHHOr0 pe3y/bTaTra 3asiBJI€HHOMW 1|y,
yMeHHe UCII0/1b30BaTh U aHaIM3UPOBATh KOHTEKCTHI, TIpe/ijlaraeMble B YCI0BUM 3a/JaHUM.
MNPEAMETHBIE PE3YJ/IbTATbBI
B cocraBe mpeiMeTHBIX pe3yJabTaTOB I10 OCBOEHHIO 00s53aTesIbHOTO COJlepKaHMUs,
yCTAHOBJIEHHOTO [JIaHHOW (ezepasbHON paboueidl TPOrpaMMOM, BBIZIESIFOT: OCBOEHHBIE
o0yvaromyMHUCs HayuyHble 3HAHUWsS, YMEHHs W CrocoObl AeWCTBUH, crelududeckde [jis
MpeJMeTHOM 00slacTh «XUMUS», BUJBI [JeITeTbHOCTH TIO TIOJIyUeHHI0 HOBOTO 3HAHUS, ero
WMHTepIpeTaruy, Mpeodpa3oBaHHI0 U IPUMEHEHHUIO B PA3/IMUHBIX YUeOHBIX Y HOBBIX CHTYalUsIX.
K koHIly oOyueHusi B 8 Kjacce rpeZiMeTHbIe pe3y/bTaThl Ha 0A30BOM YPOBHE [JO/DKHBI
oTpakaTh CHOPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUM:
®  pacCKpbIBaTh CMBICI OCHOBHBIX XMMMWUECKUX TTOHSTHIH: aTOM, MOJIEKY/a, XUMUUYECKUH
3/IeMeHT, TIPOCTOe BeleCTBO, CJIO)KHOe BeIlecTBO, CMech (OJHOpOJHasi W
HEOJJHOPOZIHasl), BaJIeHTHOCTb, OTHOCHUTeNbHas aTOMHas W MOJIeKy/sipHasi macca,
KO/IMYeCTBO BeIL[eCTBa, MOJIb, MOJIsSIpHasl Macca, MaccoBas [JOJsi XHMHUeCKOTrO
jjIeMeHTa B COeAVHEHUH, MOJSPHBbIA 00BEM, OKCH[, KUCIO0Ta, OCHOBAaHHUE, COJb,



3/1eKTPOOTPULIATE/IbHOCTD, CTeleHb OKUC/IeHUs, XUMUUecKasl peakLus, Kinaccupukarus
peakLuii: peakLiu1 COeJUHEHUs], peakLiiU pa3/ioyKeHus], peakL[u1 3aMeLleHUs], peakliiu
obMeHa, 3K30- ¥ H/I0TepMHUYECKHe PeaKI|H, TerioBoi 3¢hdeKT peakiyuu, Ap0O aToMa,
3/IEKTPOHHBIN CJIOW aToMa, aTOMHasi opOWTaib, pafidyC aToMa, XMMUYecKasl CBsi3b,
MoJIsIpHasi U HeToJisipHasi KOBaJleHTHasi CBsi3b, MOHHAsl CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi 10J1sl BellleCcTBa (MPOLIeHTHasl KOHL|eHTpal[1s) B paCTBOPE;
W/TFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWUECKUX TOHSATUN U TPUMEHSITb 3TH
TIOHSITUS TP OTMCaHUM BEILeCTB Y UX MpeBpallleHul;

WCI0/Ib30BaTh XUMUUYECKYH) CUMBOJIMKY [J/s1 COCTaBieHUss (OpMysa BelecTB U
YPaBHEHUN XUMUYECKUX peakLui;

OTIpe/IeNIATh BaJIeHTHOCTh aTOMOB 3/IeMEHTOB B OWHApHBIX COeAVHEHUSX, CTeleHb
OKWCJIeHUsI 3JIEMEHTOB B OWHApHBIX COeJUHEHUsX, TPUHA/JIEKHOCTh BeIeCTB K
orpezieiEHHOMY Kjaccy coeiuHeHuid 10 ¢dopMmynaM, BHJ, XUMUYECKOW CBSI3U
(KoBasIeHTHasl MU MOHHAs1) B HEOPraHMYeCKUX COeJUHEHUSX;

packpbiBaTh cMbICa Ilepuoauueckoro 3akoHa [I. V1. MeHzeneeBa: [1eMOHCTPUPOBAaTh
MOHUMaHUe TepUOJUYeCcKOl 3aBUCUMOCTH CBOWCTB XMMHYECKMX 37IeMEHTOB OT HX
nosioxkeHuss B Ilepyuopnuecko cucTeMe, 3aKOHOB COXPaHEHUSI MacChl BelleCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO YUeHUs], 3aKOHa ABOra/ipo;

ONMUCHIBATE W XapaKTepu3oBaThb TabmuuHyto Qopmy Ileproguueckoii CUCTEMBI
XUMHUUECKUX 3/IeMEHTOB: pa3/iMuaTh TOHATHSI «TJIaBHas MOArpyrmna (A-rpynma)» u
«nobouHass moarpynma (b-rpyrma)», Masmbile U OOMblIHMe TEPHOABI, COOTHOCHUTh
0003HaueHUsl, KOTOpble UMEIOTCS B Tabmuile «Ilepuoziueckasi CUCTEMa XUMHUECKUX
snemeHToB [I. . MeHeneeBa» C YUCIOBbIMU XapaKTepPUCTUKAMU CTPOEHUsI aTOMOB
XUMHAYEeCKUX 371eMeHTOB (cocTaB M 3apsj sjpa, o0ljee 4YKUCIO 37eKTPOHOB U
pacrpe/iesieHue UX 10 371eKTPOHHbBIM CJI0SIM);

K/1accupULMPOBaTh XUMUUYECKHE 3/IeMeHTbl, HeOpraHu4yeckue BelleCTBa, XMMUUEeCKHUe
peakiuu (M0 YMOIy U COCTAaBY YUYaCTBYHOIIMX B peaklMy BeIecTB, M0 TelIOBOMY
spdexry);

XapaKTepu30BaTh (OIMKChIBaTh) OOILMe XUMUYeCKre CBOMCTBA BeIeCTB pPa3/IMUYHbIX
K/IaCCOB, TOATBep)KAas  OMWCaHWe T[pUMepaMu  MOJIEKY/SIPHBIX — ypaBHEHUM
COOTBETCTBYIOIIUX XUMHUUYECKUX peakinii;

MPOrHO3UPOBaTh CBOMCTBA BeIeCTB B 3aBUCHMOCTU OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEeKaHUsI XUMUYeCKUX TIpeBpallieHU B pa3/IMUHbIX YCI0BUSIX;
BBIUUC/ISITh OTHOCHUTEbHYIO MOJIEKY/ISIPHYIO Y MOJISIPHYIO MacChl Bell[eCTB, MaCCOBYHO
JIOJIF0 XMMHUUEeCKOr0 37ieMeHTa 1o (opMyJie coeJHeHMs, MaCCOBYIO /I0/II0 BellleCTBa B
pacTBope, MPOBOAUTh PaCUEThI 10 YpPaBHEHUIO XUMUUECKOU peakLvy;

TIPUMEHATh OCHOBHBIE OIepaliuM MbBICIUTebHOW [esTe/IbHOCTU — aHa/lu3 U CUHTe3,
cpaBHeHHe, 000011IeHre, CUCTeMATH3al[|i0, KIaCCU(MUKAIIUIO, BhISIBJIEHHEe TIPUYUHHO--
C/1e[JCTBEHHBIX CBS3€M — I MU3yYeHUs CBOWCTB BellleCTB U XMMWUECKHX peakLui,
eCTeCTBeHHO-HayuyHble ~ MeTOJbl  T03HaHWSI —  HaO/IofieHWe,  U3MepeHHe,
MO/leTMpOBaHKe, SKCIIepPUMEHT (peasibHblid ¥ MbIC/IEHHBIN);

C/lefioBaTh TpaBWIaM TI0/b30BaHMSI XMUMHYECKOW TIOCy/loM U 71abopaTopHBIM
obopyJoBaHHEM, a TaKXKe TMpaBWiaM OOpalljeHuss C BelleCTBaMH B COOTBETCTBUHU C
WHCTPYKLMSIMU T10 BBITIOJTHEHUIO 71a00PAaTOPHBIX XMMUYECKUX OTBITOB 10 MOTYYeHHIO
U coOMpaHHIO Ta3000pa3HBIX BelleCcTB (BOAOpPOJA M KHCIOPOJA), TPUTOTOBIEHHIO
pPacTBOPOB C Onpe/e/IéHHON MacCOBOW [j0/1el paCTBOPEHHOTO BellleCTBa, [1JIaHUPOBaTh



Y TIPOBOJUTH XMMHYECKUe SKCIIepUMEHTBI 10 pacro3HaBaHUIO PACTBOPOB Lje/0veld U
KHUCJIOT C TIOMOILIbIO MH/IMKATOPOB (JIakKMyC, (peHOI(pTanenH, MEeTU/IOPaHX U Jpyrue).
K koHIly 00yueHusi B 9 K/1acce npeiMeTHbIe pe3y/bTaThl Ha 0@30BOM ypOBHE [[OJDKHBI
oTpakaTh CHOPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUH:

pPacKpbIBaTh CMBIC/I OCHOBHBIX XMMHWUECKUX TIOHSATUM: XUMUUYECKHN 371eMeHT, aToM,
MOJIeKYJ/1a, UOH, KATUOH, aHUOH, IIPOCTOE BeLeCTBO, CJI0JKHOEe Bell[eCTBO, BaJIEHTHOCTD,
3/1eKTPOOTPULIATE/ILHOCTh, CTeleHb OKWUC/IEeHHWs, XUMHUYecKas peaklys, XUMUYecKas
CBSI3b, TeMIOBOM 3¢ eKT peakldy, MOJib, MOJSIPHbI 00BEM, pacTBOP, 31€KTPOJIUTHI,
He3JIeKTPOJIUTBI, 3JIeKTPOJIMTHUECKass [JUCCOLMAIs, peaklU WOHHOro oOMeHa,
KaTa/m3aTop, XUMHWYeCKOe paBHOBecHe, oOpaThMble W HeoOpaTHMble peaKLH,
OKMC/IUTeIbHO-BOCCTAHOBUTE/IbHbIE  DeakLUM,  OKWUC/IUTe/lb,  BOCCTAHOBUTE/b,
OKHC/JIeHWe U BOCCTAHOB/IEHWe, a/IoTponusi, aM(pOTepHOCTb, XUMHUUecKas CBS3b
(KoBasleHTHasi, WOHHAs, MeTa/yInyecKas), KpUCTa/lIMueckas peLléTKa, KOppo3us
MeTa/l/IOB, CIUIaBbl, CKOPOCTb XUMMWUECKOM peakLuH, TNpeJenbHO [OIyCTUMast
koHLeHTpauus 11K BemecTBa;

W/UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHWUECKUX TOHSITUN U TIPUMEHSITb 3TH
TIOHSTHS TP OTMCAaHUU BellleCTB U UX TpeBpallieHuit;

WCMO/b30BaTh XUMHUUECKYH) CHUMBOJIMKY JJIsi COCTaBjeHus ¢GOpMy/a BellecTB U
yPaBHEHUN XUMUYeCKUX peakLuii;

oripefieiATh BaJIeHTHOCTb W CTeleHb OKUC/IEHUS] XUMHWUECKMX 3JIEMEHTOB B
COeJMHEHUSIX pa3/IMUHOrO COCTaBa, IIPUHAJJIEKHOCTH BelleCTB K OIpeJeléHHOMY
KJlacCy coefiiHeHWH 1o (opMysiam, BUJ XUMUUECKOW CBs3U (KOBa/ieHTHasi, MOHHas,
MeTa/yInyecKasi) B HeOpraHW4yecKuX COeJWHEHHUsX, 3apsf, HMOHa M0 XUMHUYeCKON
¢dopmyne, xapakrep cpefbl B BOJHBIX pacTBOpax HeOPraHWUeCKWX COeJMHEHUM, TUII
KPUCTa/IJIMYECKON PellETKY KOHKPETHOI'O BellleCcTBa;

packpbiBaTh cMbIc/ [lepuoguueckoro 3akoHa /. V1. MeHgeneeBa v eMOHCTPHUPOBATH
ero MOHMMAaHKe: OMKChIBaTh W XapaKTepu3oBaTh TabmuHyro ¢opmy [lepuoamueckoit
CUCTeMBbl XMMWUECKHX 3JIEMEHTOB: pa3/MyaTb [OHATUS «IJ1aBHag mnoArpymmna (A-
rpynmna)» W «mnobouHas mogrpymma (b-rpynma)», Manble W OO/bIIHE TePUOJBI,
COOTHOCUTb 0003HaueHWs, KOTOpble WMEIOTCS B TIepPUOJWYeCKOW Tabsuie, C
YKC/OBLIMU XapaKTePUCTUKaMU CTPOEHUsI aTOMOB XMMHUECKUX 371eMeHTOB (COCTaB U
3apsif si7ipa, o0Iee YMCIIo 371eKTPOHOB U pacIipefie/ieHHe WX TI0 3IeKTPOHHBIM CJIOSIM),
00OBSCHATHL 0O0IIMe 3aKOHOMEDHOCTH B W3MEHEHWH CBOWCTB 37IeMEHTOB M UX
COeZIMHEeHU B Tpejiesiax MasibIx MepUoZOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

K/lacCU(ULMPOBaTh XMMUUYECKHe 371eMeHThl, HeOpraHnyeckre BelllecTBa, XMMUUeCcKue
peakiuu (MO0 YMCAy M COCTAaBYy YYacTBYIOL[UMX B peakLM{ BeIecTB, [0 TeNI0BOMY
3¢ deKTy, Mo U3MEeHeHUIO CTeleHell OKUC/IeHUsI XUMUYeCKUX /IeMeHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOLIMe M CrelypUueckre XAMHUYECKWe CBOMCTBa
TPOCTHIX U CJIOKHBIX BEILeCTB, MOATBep)Kast OlycaHue TIpUMepaMy MOJIEKYJ/ISIPHBIX U
HMOHHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUUECKUX peaKini;

COCTaBJISITh YPaBHEHUS 3/1€KTPOJIMTUUECKOW AUCCOLMALIMM KUCIIOT, 1e/Ioueld U CoJjiel,
TIOJTHbIe ¥ COKpAL|EHHbIe YDPaBHEHHUs! peakluii MOHHOTO 0OMeHa, YpaBHEHHUsI peakIui,
MOJATBEPXKJAIOLUX CYL[eCTBOBAHUE TeHeTUYeCKOW CBSI3M MeXJy BelecTBaMu
pa3UUHBIX K/1aCCOB;

pacKpbIBaTh CYLIHOCTb OKHUC/IWTE/IbHO-BOCCTAHOBUTE/BHBIX peakLyi I0CpeiCTBOM
COCTaBJIeHUsI 37IEKTPOHHOTO OaslaHca 3TUX PeaKLUif;

MPOrHO3UPOBaTh CBOMCTBA BelLeCTB B 3aBUCUMOCTH OT MX CTPOEHHs], BO3MOXXHOCTH
MpOTeKaH!sl XMMUUeCKUX TpeBpallleHri B Pa3/InuHbIX YCIOBUSX;

BBIYUC/ISITh OTHOCUTE/IBHYIO MOJIEKY/ISIPHYO U MOJIIPHYIO MacChl Bell[eCTB, MaCCOBYHO
JIOJTF0 XMMHAYeCKOro 37ieMeHTa 1o (opMmyJie coeZIMHEeHUs], MaCCOBYIO [IOJIIO BelllecTBa B
pacTBope, NMPOBO/IUThL PaCuéThl M0 YpaBHEHHIO XUMHUYeCKOH peakLii;



cobsrolaTh  TIpaBW/Ia  TIO/IB30BaHMWS XUMHWUYECKOM TIOCYZoi U 1abopaToOpHBIM
obopyJoBaHueM, a TakKe IpaBWa oOpallleHHsl C BellleCTBAMHU B COOTBETCTBHM C
WHCTPYKLMSIMU T10 BBITIOJTHEHHUIO 71a00pPaTOPHBIX XMMHUYECKUX OIBITOB 10 MOTYYeHHIO
1 cobupaHMIo ra3000pa3HbIX BellecTB (aMMMaKa U yrIeKUC/Ioro rasa);

MPOBOJMTH peaklLiy, MOJATBep)KJarolje KauyeCTBeHHbIN COCTaB pa3/IMUYHbIX BelleCTB:
pacro3HaBaTh OMBITHBIM MYyTEM XJIOpU-, OpoMH[-, MOAWA-, KapboHaT-, docdaT-,
CU/IUKaT-, Cyab(dar-, TUAPOKCU/-UOHbI, KAaTUOHbI aMMOHHUSI M HOHBI H3yUeHHbIX
MeTaJl/IoB, MPUCYTCTBYOLIME B BOJHBIX PACTBOPaX HEOPraHMUeCKHX BellleCTB;
NIPUMEHSTh OCHOBHbIE OIepaljii MbICUTENbHOU JedaTellbHOCTH — aHalu3 U CHUHTe3,
cpaBHeHue, 006001leHMe, cUCTeMaTH3aluio, BbISIB/IEHHWE MPUYMHHO-C/Ie[CTBEHHbIX
CBsI3el — [/1s1 M3y4YeHUs] CBOMCTB BeIeCTB M XMMHYECKUX peaklyii, eCTeCTBEHHO-
HayuHble MeTOAbl TI03HaHWs — Ha0/MofeHre, W3MepeHHe, MO/ eMPOBaHHe,
5KCIIepUMEHT (peasibHblil U MBIC/IEHHBIN).



TEMATHUYECKOE IVIAHMPOBAHME 8 K/IACC

HaunmenoBanue Ko/simuecTBO yacos
Ne OnekTpoHHbIe (H(pOBEHIE)
n/n PazAeIIon HTeM Bcero Korrporbrbie Tpaxrieckue o0pa3oBaTe/bHbIE PeCypPChI
MpPOrpaMMabI PabdoTHI paboTsI
Pa3pen 1. IlepBoHaua/ibHbIe XUMHYECKHE MIOHATHS
XuUMUST — BaKHas
11 00J1aCTh eCTeCTBO3HAHUS c 5 bubmoreka LIOK
Y TIPaKTUYeCKOMn https://m.edsoo.ru/7f41837c
JlesiTe/IbHOCTU YesioBeKa
12 BemjectBa u xyimnueckue 15 1 bubnuoreka LIOK
peakiLyn https://m.edsoo.ru/7f41837c
Ntoro no pa3peny 20
Pa3zgen 2. BaxkHelimue npeACTaBUTe/IM HEOPraHMYeCKUX BellecTB
21 Bo3ayx. Kucnopog, 5 bubmioreka LIOK
) [ToHsATHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢
29 Bogopog.ITousitrie o 3 1 Bbubmoreka LIOK
KHCIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PacTBopbl. c 1 1 bubmoteka LIOK
[ToHsiTrie 06 OCHOBaHUAX https://m.edsoo.ru/7f41837c
OCHOBHbIe K/TacChI
24 HeopraHuyeCcKux 11 1 1 Bubmorexa LIOK
. https://m.edsoo.ru/7f41837c
coeZIMHeHUI
Ntoro no pa3peny 30

Pa3pen 3. Ilepuoanueckuii 3akoH u Ilepuoanueckas cucreMa XuMuueckux 31eMeHToB [I. 1. MeHpeneeBa. CTpoeHHe aTOMOB.

Xumnueckas cBfizb. OKHC/IMTE/TBHO-BOCCTAHOBUTE/IbHbIE peaKnuu




[Tepyoanueckuii 3aKOH U
ITepyoanueckas cucrema

3.1 XUMHUYECKUX 3JIEMEHTOB 7 Bubmiorexa [IOK
https://m.edsoo.ru/7f41837c
. Y. Menpeneesa.
Crtpoenue aTroma
XrMHUeCcKasl CBSI3b.

3 OKUC/TATE/TEHO- 3 bubmiorteka LIOK
BOCCTaHOBUTE/IbHbBIE https://m.edsoo.ru/7f41837¢
peaKIuu

bubmioreka LIOK
Hroro rio paspeny 15 https:/m.edsoo.ruw/7£41837¢
PesepBHoOe Bpems 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME




IIOYPOUYHOE IVIAHUPOBAHMUE 9 K/IACC

HauMeHOBaHHe KosimuecTBo yacoB

No JexkTpoHHbIe (U(poBHIe)
pa3jesioB U TeM KoHTpo/ibHbIE IIpakTHueckue

o/m Bcero oOpa3oBaTe/IbHBIE Pecypchl
MPOrpamMMbI paboThbI paboThbI

Pa3pen 1. BemecTBo U XMMHUeCKHe peakijiu

[ToBTOpEHME U

11 yriyb/ieHre 3HaHUM c i bubnuoreka LIOK
OCHOBHBIX pa3/ie/ioB https://m.edsoo.ru/7f41a636
Kypca 8 k/acca
OcHoBHbIe

1.2 3aKOHOMEPHOCTHU 4 Bubmorexa LIOK

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

XUMUYECKUX peakivi
DJIeKTPOIUTUYECKAST

13 JTACCOLIAALINS. g ) ) bubmoreka LJOK
XuUMHUeCKHe peakiviy B https://m.edsoo.ru/7f41a636
pacTBopax

Nroro no pa3zpeny 17

Pa3pgen 2. HemeTa/uyibl U UX COe/JMHEHMS

OO011jas1 XapaKTepUCTHKA
2.1 XMMHUYECKUX 3/1eMEeHTOB 4 1
VIIA-rpynmsl. ['anoreHsl

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

OO0r11ast XapaKTepUCTHKa
29 XUMUUYECKUX 3/IEMEHTOB 5 bubnuoreka IIOK
' VIA-rpymmsl. Cepa u eé https://m.edsoo.ru/7f41a636

COeIMHeHUS




OO0r11ast XapaKTepUCTHKA

213 XMMUYECKHUX 3JIEMEHTOB 7 bubmmoreka IIOK
' VA-rpyrmrisl. A3or, https://m.edsoo.ru/7f41a636
dbocdop u ux coeguHeHUs!
OO011jas1 XapaKTepPUCTHKA
o | e |
' PYTIHbL. JHIEPOA https://m.edsoo.ru/7f41a636
KPeMHUI U UX
CoeIUHEeHUsT
Wtoro no pa3zpeny 25
Pazgen 3. MeTa/l/ibl 1 UX COUHEHUA
31 OO1ue cBOMCTBA 4 bubnroreka LJOK
' MeTaJl/ioB https://m.edsoo.ru/7f41a636
3 BaskHelilvie MeTaslbl U 16 bubnmoreka LJOK
' WX COeIMHEeHUS https://m.edsoo.ru/7f41a636
Nroro no pa3peny 20

Pazpien 4. Xumus 1 OKpy’Kawowias cpeaa

41 BeliectBa 1 Matepuarsl B 3 bubnmoreka LJOK
' JKW3HM UejioBeKa https://m.edsoo.ru/7f41a636
Wroro no pasgeny 3
PeseDBHOE BDEMS 3 bubnmoreka IIOK
PBHOE BP https://m.edsoo.ru/741a636
OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOI'PAMME




YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O
ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA

Xumusi. 8 kimacc: yueb. aist obirjeobpa3oBarenbHbIX yupexaenuii / O.C. 'abpuensH. - 3-e u3f,.,
ctpeoturl. - M.: [Ipoda, 2022. - 286 c.

Xumus. 9 knacc: yueb. ajis obmeobpazoBaresibHbIX yupexxaennii / O.C. I'abpuensH. - 3-e w3z,
cTpeoturl. - M.: [Ipoda, 2022. - 286 c.

METOJUYECKHWE MATEPHUAJIBI /11 YUUTEJIA

1.Tabpuensun O. C., BockoboitnukoBa H. II., flmykoBa A. B. HacrosbHas KHWra
yunrens. Xumus. 8 ki1.: Metoaunueckoe rocobue. - M.: Ipoda, 2021.

2.Tabpuensu O. C., fAmykoBa A. B. Terpagp a1 /1abopaTOPHBIX OMNBITOB U
npakthuecknx pabor. 8 kn. K yuebnwky O. C. I'abpuensHa «Xumwus. 8 kmacc». M.:
HOpoda, 2022.

3. T'abpuensn, O. C. Metognueckoe nocobue K yuebHuky O. C. 'abpuensHa «Xumusi».
8 kmacc / O. C. I'abpuensaa. — M. : Ipoda, 2021. — 109.

4. Xumus : TexHosioruueckye Kaptol K yue6Huky O. C. T'abpuensiHa «Xumus. 8 kimacc»

: MeToiueckoe rocobue / JI. Y. AcanoBa. — M. : [Ipoda, 2020

5. Xumust. 8 ki1.: KoHTposbHBIe U TTpoBepouHble paboThl K yuebHuky O. C. I'abpuensHa
«Xumust. 8» / O. C. INabpuesnsn, I1. H. bepeskun, A. A. YiiakoBa u ap. - M.: [Ipoda, 2022.
JlaHHBIe

OUOPOBBIE OBPA30OBATEJ/IBHBIE PECYPChHI 1 PECYPCbI CETU MHTEPHET
http://www.chemnet.ru I'azeta « Xumusi» U cailT fijis yuuress «5 Uy Ha ypoK XUMUK»
http://him.1september.ru Equnas koniekiusi LIOP: TIpegMeTHast Ko/ieKUus « XUMUSI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4Hble

JKCriepuMeHThI: xuMust. Kosuiekuusi Poccuiickoro o61ieobpa3oBartesibHOTO ropTasa
http://experiment.edu.ru AJIXVUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickasi oiumMIiiajia IKOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Oprannyeckasi XuMusi: 3JIeKTPOHHBIN yueOHUK /11 Cpe/IHeH IIKOJbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: 37IeKTPOHHbBIN YueOHUK

http://www hemi.nsu.ru OTKpbITBII Koste[K: XUMuUs

http://www.chemistry.ru /JJucTaHLIMOHHasE OIMMITHAZA TI0 XUMUU: TeJIeKOMMYHUKALIMOHHbIN
o0pa3oBaTe/ibHbIN TPOEKT
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