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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuu JaéT NpeACTaBICHUE O LEIAX, OOIel cTpaTerui 00y4eH s, BOCIIUTAaHUs
U pa3BUTUsA OOYy4alOMIMXCSl CpEACTBAMH Y4eOHOrO IMpeaMeTa, YCTAaHABIMBACT O00s3aTeIbHOE
IIPEIMETHOE COAEPKAHME, ITPENYCMATPUBAET PACIIPEAEICHUE €T0 110 KJIacCaM U CTPYKTYPUPOBaHUE 110
paszenaM M TeMaM IpOTrpaMMbl 110 XUMHUH, OIPENEIseT KOJIMYECTBEHHbIE M KayeCTBEHHBIE
XapaKTEPUCTUKU COJEP)KAHUSA, PEKOMEHIYEMYIO IOCIEOBATEIbHOCTh M3YYEHHS XUMHUHU C Y4YETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOro Tmpolecca, BO3PAaCTHBIX
0coOeHHOCTEH 00yYaroIuXcsl, ONPEeNsieT BO3MOXKHOCTH IpeaMeTa JUlsl pealu3aluu TpeOOBaHUM K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs, a Takke TpeOOBaHUI K pe3yibraraM OOydyeHMsl XMMHUM Ha YpOBHE LNl H3ydeHMs
IIpeMeTa U OCHOBHBIX BHJIOB y4eOHO-IIO3HABATENbHOM EATEILHOCTH 00YYaroIEerocsi o OCBOSHUIO
y4eOHOTO CO/IepIKaHMsL.

3HaHUE XMMUHU CIYKUT OCHOBOW Ui (OPMHUPOBAHHUS MHPOBO33PEHHUS OOYyYarolerocs, ero
MPEJCTaBICHUA O MaTepHaJIbHOM EIWHCTBE MHPA, BAXKHYIO POJIb UTPAOT (HOpMHUpyEeMble XUMHEH
IPEJCTAaBICHUS O B3aMMOIIPEBPAILECHUSAX SHEPTUUM U 00 SBOJIIOLMHU BELIECTB B MPHUPOJE, O IMYyTAX
peieHus rio0aabHbIX MPoOJIeM YCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YIHEPreTUUECKOIA,
MUILEBOM U 3KOJOrMYecKor 6€30MacHOCTH, MPOOIIEM 3]paBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH Ul CaMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYphl
JUYIHOCTH, €€ o0IIel 1 (HyHKITMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUpOBAHME MBILIUIEHUS M TBOPYECKUX CIHOCOOHOCTEH 00ydaromuxcs,
HABBIKOB UX CaMOCTOSTEIbHON Y4eOHOH JEesTeNbHOCTH, SKCIEPUMEHTAIbHBIX U MCCIEA0BATEIbCKUX
yMeHUH, He0OXOAUMBIX KaK B IIOBCEIHEBHON KU3HU, TaK U B IPOPECCUOHATBHON NeATEIbHOCTH;

3HAKOMHUT CO CIIeUU(UKON HayyHOTO MBIIUIEHHUS], 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs1a HA
€IMHCTBO MPHUPOJbI U YENIOBEKA, SBIAETCS OTBETCTBEHHBIM 3TalioM B (DOPMUPOBAHUHM €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0yYaroUInXcs;

croco0CTBYyeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHUSI K €CTECTBEHHO--HAYUYHBIM 3HAHHUSM, K
MIPUPO/IE, K YETOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4aroIIHuXCs.

JlaHHble HampaBieHus B OOYYEHHH XHMHUHM O00€CleuyMBaloTCs CHeun(UuKoil coxepkaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISIETCA MENarorddyeckd aJanTHPOBAHHBIM OTpa)KeHHeM O0a30BOM
HayKU XMMUU Ha ONPEAEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO 001Iero oOpa3oBaHHs OpPHUEHTHPOBAaH HAa OCBOECHHE
00y4aroIMMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHATUH XHMHUH, OCHOB HEOPraHMYECKOW XHMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX MTOHATHI OPTraHUYECKOW XUMHUMU.

CrpykTypa cozepkaHusl IporpaMmbl 10 XUMUH c(hOPMUpPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
Kk e€ um3ydeHuro. CopepkaHHE CKIIaJbIBa€TCd M3 CHCTEMbl NOHATHH O XMMHMYECKOM JJIEMEHTE U
BEIIECTBE M CUCTEMbI MOHATHH 0 XUMHUECKo! peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHBI
[0 TPHUHIMIY IOCJIEIOBATEIbHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHYECKHUX IPEICTaBICHUIN
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMUMMWH;

— YYEHHs O CTPOEHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPE/ICTaBICHUH 00 AJIEKTPOIUTHUECKOM JUCCOIMALIMH BELIECTB B PacTBOpaXx.

Teopernueckne 3HaHMS pPAcCMATPUBAIOTCA HA OCHOBE OMIIMPHUYECKH IIOJYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEAOBATENBHO OT OJHOIO YPOBHS K JAPYrOMY, BBITIOJHSIS
GyHKIIUM OOBSCHEHUS U IMPOTHO3UPOBAHHUS CBOICTB, CTPOCHHS M BO3MOKHOCTEH MPAaKTHUYECKOTO
IIPUMEHEHHUS U NTOYYCHUS U3Yy4aeMBbIX BEILECTB.

OcBoeHMe MPOrpaMMbl MO0 XUMHH CITIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKON
COCTABJISIOLIEH HAYYHOU KAPTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, UEHHOCTHOI'O OTHOLLECHHUS
K HAyYHOMY 3HAHMIO U METOJIaM ITO3HAaHMs B Hayke. V3ydyeHrne XMMUN IPOUCXOJUT ¢ IPUBJICUYECHUEM
3HaHUI U3 paHee N3YUYEHHBIX YUeOHBIX MpeaMeToB: «OKpyx aromuili Mup», «buonorus. 5—7 kimacce» u
«®Pusnka. 7 Kaace».



[Ipyn m3ydeHUM XUMHUH TPOUCXOIUT (HOPMHUPOBAHHWE 3HAHWNA OCHOB XMMHYECKOM HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYCCKOW MEATEIHHOCTH YeJOBeKa M KaK OJHOTO W3
KOMITOHEHTOB MHUPOBOM KYJIbTYpHI. 3a/1adya y4eOHOTo MpeaMeTa COCTOUT B (DOPMUPOBAHUHU CHCTEMBI
XUMHUYECKUX 3HAHWA — BaXKHEUIMX (HAKTOB, MOHITHH, 3aKOHOB U TEOPETHUYECKHX IOJIOKCHUH,
JOCTYITHBIX 00OOIIEHHI MHUPOBO33PEHUYCCKOTO XapakTepa, A3blka HAyKH, B MPHUOOIICHUH K HAyYHBIM
METOJIaM TO3HAHUs MPH U3YYCHUU BEIIECTB U XUMHUYECKHX peakiui, B (OPMUPOBAHUU U PA3BUTUU
MMO3HABATEJIPHBIX YMEHHUHN M MX IPUMEHEHNUHU B YU€OHO-TTO3HABATEIIbHON 1 y4eOHO-MCCIIeIOBATEIbCKON
NeSTeIbHOCTH, OCBOCHUH TIPABHJI O€30MMaCHOTO OOpAICHHSI ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HH.

[Ipy w3ydyeHMM XWMHU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsS Ba)XHOE 3HAYCHUE
MpUOOpEIN TaKUe Yeil, KaK:

— (opMHpOBaHHE WHTEICKTYAIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYJHHYECTBY, CaMOCTOSATEIbHOMY IMPUHATHIO PEIIEHUN, CIOCOOHOM amanTHpPOBATHCS K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HAmNpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTHYECKOE MPUOOIICHHEe OOyJaronmmxcs K
CaMOCTOSITEITLHOW TIO3HABATEIBHONW NEATENHbHOCTH, HAYYHBIM METOJaM MO3HAHUS, (POPMUPYIOIIUM
MOTHBAIIMIO ¥ Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecriedeHne YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYaAIOMIMMHUCS — OIBITa
Pa3HOOOpPa3HOM JEATENBHOCTH, IIO3HAHWUS M CaMOIO3HAHMs, KIIOYEBBIX HAaBBIKOB (KIIFOUYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUIOB JICATEIbHOCTH;

— (opMupoBanue oo1Iel (YHKIIMOHATLHOM U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
yMEHUU OOBSICHATh W OIICHUBATH SIBJICHHUS OKPYXAIOIIET0 MHpA, HUCIOIb3ys 3HAHUS W OIIBIT,
MOJIy4YEHHBIE MPU U3YYCHUH XUMUU, IPUMEHSITh UX MPU PEIICHUH MPOoOJIeM B OBCEIHEBHOM KHU3HU U
TPYAOBOM AEATEIBbHOCTH;

— (dopmupoBaHue y OOy4aromMXCsd T'YMAHHUCTHUYECKUX OTHOIICHWN, MOHUMAaHHS IEHHOCTU
XUMHUYECKHUX 3HAHUU JUTSI BBIPAOOTKU SKOJIOTHYECKH IIeTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYJAOBOU
JESATEIbHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHOM CPEIbI;

— pa3BUTHE MOTHUBAIMH K O0yUYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HaIpPaBJIEHHOCTH JaJbHEUIIEro 00y4YeHUsI.

®OPMHUPOBAHUE PABOYEM IPOITPAMMBI C YYETOM IIPOT'PAMMBI
BOCIIMTAHMUA.

PabGouas mporpamma obecrneunBaeT JOCTHKEHUE JIMYHOCTHBIX pE3yJlbTaTOB B paMKax
peamu3zanuu Moyis «llIkonbHbIH ypok» Paboueit mporpaMMbl BOCIIUTaHUS:

-dopmupoBaHue y 00y4yaronmxcs OCHOB POCCUNCKON UIEHTUYHOCTH;

-['oTOBHOCTH 0OyUalOIMXCS K CaMOpPa3BUTHIO;

-MoTuBaIuio K Mo3HaHUIO U 00YUECHUIO;

-lleHHOCTHBIE YCTAaHOBKH U COLMAIbHO-3HAYMMBbIE KaueCTBA JINYHOCTH;

-AKTHUBHOE y4aCTue B COHH&HLHO-SH&HHMOﬁ JACATCIBbHOCTH.

MECTO YYEBHOI'O ITIPEJIMETA «XUMMWMSI» B YYHEBHOM IIVIAHE

OOmiee 4mcnoO YacoB, OTBEAEHHBIX I WM3YYCHHs] XMMHUU Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctapiseT 136 gacos:

B 8 kiacce — 68 yacoB (2 yaca B HEJCIIO),

B 9 kacce — 68 JacoB (2 yaca B HEJIENIO).

COILEPKXAHUE YYEBHOI'O ITPEAMETA "XUMUA"

8 KUIACC

HepBOHaqaanme XUMHNYECCKHUE NTOHATHUSA



[Ipenmer xumuu. Posb XxumMuu B KU3HU 4yenoBeka. Tena u BemiecTBa. dusznueckue cBOMCTBA
BEUIECTB. ArperatHoe cocTrosiHue BellecTB. [loHsATHE O MeTonax MO3HaHMS B XUMHU. XHMHS B
cucteMe Hayk. YucTeie BemecTBa U cMmecu. CriocoObl pa3ieeHus: CMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE IEMEHThl. CUMBOJIBI XUMHUYECKUX 3J1eMEHTOB. [IpocThie u
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass hopmyna. BaleHTHOCTh aTOMOB XHMHUYECKHMX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BenlecTB. OTHOCHUTENBHAs aTOMHas Macca. OTHOCHTEIbHAs MOJEKYJsIpHas Macca. MaccoBas
JI0J151 XUMHUYECKOT'0 3JIEMEHTA B COEIUHEHUU.

KonnuectBo BemectBa. Moiss. MoisipHas macca. B3auMoCBS3b KOJIMYECTBA, MAacchl M 4YUCIA
CTPYKTYPHBIX €IUHMII BemiecTBa. Pacuérel o hopmynamMm XMMHUUYECKHX COEAMHEHHH.

du3nyeckue 1 XUMUUECKUE SBJICHUSA. XUMUYECKasl Peakius U €€ MpU3HaKU. 3aKOH COXpaHEHUs
Macchl BellecTB. XUMudeckue ypaBHeHus. Knaccudukaums XuMudeckux peakuui (COeqUHEHus,
paznioKeHus, 3aMeleHus1, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMMHYECKOH TIOCYAOH, MpaBujiamMu paboTbl B JjabopaTopud H MpUEMaMH
oOparieHus ¢ 1a00paTOpHBIM 000PYAOBAaHUEM, H3YUEHHUE U ONUCaHKue (PU3MYECKHX CBOMCTB 00pa3loB
HEOPTraHMYECKUX BEIIECTB, HAOMIOJeHNE (U3NYECKUX (TUIaBJICHHWE BOCKA, TasHHUE JIbJIA, PACTUPAHUE
caxapa B CTYIIKe, KUIIEHHUE M KOHJECHCAIMs BOJbl) U XUMUYECKUX (TOPEHHME CBEYM, IMPOKAIHBAHUE
MEIHOH IPOBOJIOKH, B3aMMOJEHCTBHE Meja C KUCJIOTOW) sIBI€HUH, HaONIOJEHHE U ONMCAHUE
IIPU3HAKOB TPOTEKAaHUs XMMHUYECKMX peakuui (pas3sio’keHHe caxapa, B3auMOJEHCTBHE CEpHOM
KHCJIOTHI C XJIOpUAOM Oapus, pazioxeHue rugpokcuna meau (II) mpu HarpeBanuu, B3auMojencTBHE
xene3a ¢ pactBopoM conu meau (1), usydenue crnoco6oB pazaeneHust cMeceil: ¢ IOMOIIBI0 MAarHUTa,
¢uIbTpOBaHME, BBIAPUBAHHE, MUCTUIUIALMSA, XpoMmarorpadus, MPOBEICHHE OYHUCTKU IOBAPEHHOMN
COJM, HaOJIIOJICHHE M OIHUCAHHWE pPe3yJbTATOB IPOBEACHUS ONbITa, HWUIIOCTPUPYIOLIETO 3aKOH
COXPAHEHHUS MAcChl, CO3/IaHHE MOJIENEeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYeCKHUX BellecTB

Boznyx — cmecs razos. CocrtaB Bo3ayxa. Kucimopon — 3J€MEHT M IPOCTOE BELIECTBO.
Haxoxnaenue xuciopoga B mpupone, (pU3sMyecKkue W XHMUYECKUE CBOMCTBA (pEaKkLUU TOPEHHS).
Oxcunpl. Ilpumenenue kucnopona. CrnocoObl TOMy4eHHS KUCIopoja B JjabopaTopuu U
npoMeblnieHHocTH. KpyroBopor kuciopona B mpupoae. O30H — amgoTponHas MoJIuduKanus
KHUCJIOPOJa.

TemnoBoit  3¢pdexT xXuMHUecKOM peakluu, TEpPMOXUMHUUYECKHE YypaBHEHUS, D3K30- U
SHAOTEPMHUUYECKUE PeaKUH. TOIUIMBO: Yyronb U METaH. 3arpsA3HEHNUE BO3/lyXa, YCUIEHUE TaPHUKOBOTO
s dexra, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpoctoe BeniectBo. HaxoxeHne Bojoposa B npupose, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oaydeHus. KucioTsl u comnu.

MossipHblil 00bEM ra30B. Pacy€Thl Mo XMMUUYECKUM YPaBHEHUSIM.

®usnueckue CcBoMcTBa BOAbl. Boma kak pactBopurens. PactBopel. HacwlmeHHble u
HEHACBIIICHHBIE pacTBOPBL. PacTBOpUMOCTE BelecTB B BoAe. MaccoBast 0 BELIECTBA B PACTBOPE.
XumMuyeckue cBoicTBa BOAbl. OcHOBaHus. Ponb pacTBOpOB B MNPHUPOJE M B KU3HM YEJIOBEKA.
Kpyrosopot Bozas!l B ipupojie. 3arps3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudukanmss Heopranmveckux coemuHennit. Oxcuapl.  Knaccudukamumss  OKCHIOB:
cosieoOpa3zymomne (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) M HecojeoOpasyromue. HomeHkmnatypa
OKCHJIOB (MEXIyHapoaHas M TpuBUanbHas). Dusmueckne M XUMHUYECKHE CBOWCTBAa OKCHJIOB.
ITony4yenue okcuaoB.

OcHoBanus. Knaccupukanuss ocHOBaHM: IIETOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Howmenknarypa ocHOBaHUH (MeXIyHAapOJHAs U TpUBUAJIbHAS). PU3NMUECKUE U XMMUYECKHE CBOWCTBA
ocHoBaHuil. [lomydyeHne oCHOBaHUI.

Kucnorsl. Knaccugukanus kucinor. HomeHnknaTypa KHCIOT (MEXAyHapoaHast U TPUBHAIIbHAS).
du3nYeCcKre U XMMUYECKUe CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTasuioB H. H. bekerosa. [lonydenue
KHCJIOT.

Comu. Homenkiarypa cosedd (MeXIyHapoaHass W TpUBHalIbHas1). DU3MUECKHE U XUMHYECKUE
cBoricTBa coseil. [lonyuenue cosei.

I'eneTnyeckas CBsSI3b MEXKYy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.



Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpe/esieHHe COJEpKaHUd KHUCIOpoAa B BO3JyXe; IOJIyueHHe, COOHMpaHHe,
pacro3HaBaHME€ M M3Y4YEHUE CBOWCTB KHCJIOPOZA; HAONIOJEHHE B3aUMOJICHCTBUS BEIIECTB C
KHMCIIOPOJIOM UM YCIIOBUS BO3HMKHOBEHMSI M IIPEKpAIlEHMs] TOpeHus (I10Kapa); O3HAKOMIIEHUE C
o0pa3liaMu OKCHJIOB M ONHCAaHHE UX CBOMCTB; MOJIyu€HHE, COOMpaHHe, pacllO3HAaBaHUE U HU3Yy4YEHUeE
CBOMCTB BoAOpoja (ropeHue); B3aumojeiicTBue Bojopona c okcugoMm Meau(Il) (BozmoxxkHO
UCIOJIb30BAaHUE BHJIEOMAaTEpUAIOB); HAOMIOZEHHE OOpa3lloB BEIECTB KOJMYECTBOM | MOJIb;
UCCIIEJOBaHHE OCOOCHHOCTEH PacTBOPEHMs BEIIECTB C Pa3JIMUHON PaCTBOPUMOCTBIO; IIPUTOTOBIICHNE
pacTBOPOB C ONpeAEIEHHOM MacCcOBOM [0Jiel pacTBOPEHHOIO BEILECTBA; B3aUMOJCHCTBHE BOABI C
MeTaulaMi (HaTpueM M KajblueMm) (BO3MOXKHO MCIIOJIb30BAaHME BHEOMATEPHAIIOB); OIpE/eICHUe
pPacTBOPOB KHUCIIOT U IIENOUYEH ¢ MOMOIIBI0 HHIUKATOPOB; UCCIIEIOBaHHE 00pa3l0B HEOPraHUYECKUX
BEIIECTB Pa3IMYHbIX KJIACCOB; HAONIO/IEHNE U3MEHEHUSI OKPACKU MHIMKATOPOB B paCTBOPax KUCIOT U
miesnoue; m3ydeHue B3aumojeiicTBus oxcuzaa meau(ll) ¢ pacTBopoM CEpHON KUCIOTBI, KUCIOT C
MeTaJulaMH, peakluil HeWTpaau3aluy; MoJydeHHe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTaJljla JPYIMM U3 pacTBOpa COJIM; PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ay 1o Teme «BaxHeimune
KJIaCChl HEOPIaHUYECKUX COEIMHEHUI».

IMepuonuyeckuii 3akon u [lepuoguyeckasi cucrema xumMudeckux djemenToB /. U. MenneneeBa.
Crpoenne aroMoB. XumMnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINU

IlepBble MONBITKM KiIacCU(UKALMU XUMHUYECKHUX 3JeMEeHTOB. [loHATHE O rpynmax CXOAHBIX
3JIEMEHTOB (ILLEJOYHbIE U ILEJIOYHO3EMENIbHbIE METalIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCUABI U THIPOKCHU/IBI.

[Iepnonnueckuit 3akoH. Ilepunoauyeckas cucrema xumuyeckux sieMeHToB Jl. 1. Menneneesa.
Kopotkonepuonnas u JuyinHHonepuoaHas ¢popmsl Ilepuoanueckoil cCuCTeMbl XUMHUECKUX 3JIEMEHTOB
. W. MenneneeBa. Ilepuonsl n rpynnbl. PHU3MYECKHUN CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB
IIepuoja U rpymIbl JJIEMEHTA.

Crpoenue atomoB. CoctaB aromMHbIX saep. M3orombl. OnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
00os04eKk aTroMoB nepBbIX 20 XxuMudeckux snneMeHToB [leproanueckoii cucremst . . Menneneesa.
XapakTepucTuka XUMHUYECKOTO 3JIEMEHTa IO ero mnojoxeHuto B Ilepmomgmueckoit cucreme /I. U.
Meneneesa.

3aKOHOMEPHOCTH HU3MEHEHUsS paJuyca aTOMOB XHMHUYECKUX 3JEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U IEPUOIaM.

3nauenue Ilepuonnueckoro 3akoHa u [leproguueckoil CUCTEMbl XHUMUYECKUX 3JIEMEHTOB IS
pa3BuTUsA Hayku U npaktuku. [. . MenaeneeB — y4€HbIi U rpak1aHNH.

Xumuueckasi ¢Bsi3b. KoBaneHTHas (MOsIpHAs W HEMOJSPHAs) CBS3b. DJIEKTPOOTPHUIIATEIILHOCTh
XUMHMUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. I[Iporneccsl okucieHus u
BOCCTaHOBJIEHMSI. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yueHne oOpa3lloB BEIIECTB METAJUIOB U HEMETAJIOB; B3aUMOJIEHCTBUE THIPOKCUAA LIMHKA C
pacTBOpamMH KUCJIOT U ILIEJNOYEH; MPOBEACHNUE ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEIJIbHBIX PEaKIUil (TOpeHue, peakliuu pa3iokKeHus, COeTUHEHHS).

MexnpeameTrHblie CBSI3H

Peanuzanust MeXIpeIMETHBIX CBsI3€H NMPH M3YYeHUU XUMHUH B 8 Kiacce OCyLIeCTBISIETCs Yepes
UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX IOHATHUN, TaK U TOHATHH, SBISIOLIUXCA
CUCTEMHBIMU /ISl OTJENBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAy4dHBIA (PakT, TUMOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, Kiaccu(UKanus, NepruogUYHOCTh, HAOIIOJeHUE, IKCIIEPUMEHT, MOJICTUPOBaHHE, U3MEPEHUE,
MO/JI€TIb, SIBJICHUE.

®dusuka: Marepusi, aToM, DJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBbI,
PaZMo0aKTUBHOCTb, MOJIEKYJIA, ANEKTPUUECKUH 3apsill, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, ra3, pU3nuecKue BeIMUNHBI, €TUHHIIBI H3MEPEHUs, KOCMOC, TUIAaHETHI, 3BE3/1b1, CONHIIE.

buonorust: potocuntes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOIBI, MOJE3HBIE HMCKOMAaeMbIe,
TOIUIMBO, BOJHBIE PECYPCHI.



9 KUIIACC

BemecTBo M XMMH4YecKasi peaKkius

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema xumuueckux sneMentoB . . Menneneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKUX AJIEMEHTOB NEPBBIX TPEX
MIEPUOJIOB, KaJIUsl, KaJIbLUS M HMX COCAUHEHUHM B COOTBETCTBUU C IIOJIOKEHUEM OJIIEMEHTOB B
[Teproanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUIbl XUMHUYECKOW CBA3M. THUNBl KPUCTAIMYECKUX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKU U BUJIa XUMUYECKOM CBSI3H.

Krnaccudukanus u HOMeHKIIaTypa HEOPraHUYEeCKMX BellecTB. XMMUYECKUE CBOWCTBA BEIIECTB,
OTHOCAILIMXCS K Pa3IU4YHbIM KJIacCaM HEOPraHUYeCKUX COCJAMHEHUM, TEHETUYECKass CBS3b
HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XUMHUYECKHX PEAKIUi 1O pa3IuYHbIM MpPU3HAKaM ([0 YHUCIYy U COCTaBY
YYacTBYIOUIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTEIEHEH OKHCIICHUS
XUMHYECKHUX 3JIEMEHTOB, M0 OOpPaTHUMOCTH, MO YYaCTHIO KaTaim3aTopa). JK30- U SHIOTCPMHUYCCKHE
peakuuu, TepPMOXUMHUYECKUE YPABHEHHUSL.

[lonsitue o ckopoct xumuueckod peakiuu. [loHsTHe 00 0OpaTUMBIX UM HEOOpPaTUMBIX
XUMHUYECKUX peakuusax. [[oHATHEe O TOMOTeHHBIX M IeTepOreHHbIX peakuusx. [lonsTue o karanuse.
[TonsiTie 0 XMMUYECKOM paBHOBeCUHU. DaKTOPHI, BIUAIONIME HA CKOPOCTh XUMHUUYECKOW PEAKIUH U
MIOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKI[UU,  DJICKTPOHHBIM  OajaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHOMN peakunu. CocTaBieHUE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil
C MCIIOJIb30BaHUEM METO/1a AIEKTPOHHOTO OanaHca.

Teopus >IEKTPONUTHUYECKON AMCCOUMALMM. INEKTPOJUTHI M HEINEKTPOJIuThl. KaTuonsl,
aHUOHBL. MexXaHu3M AMCCOLMAIMKM BEIIECTB C PA3TUYHBIMU BUJAMU XMUMHYECKOUN cBsi3u. CTeneHb
nucconuanui. CHIIbHBIE U C1a0ble SEKTPOIUTHI.

Peakuuu unoHHOro oOMeHa. YcioBHUSI NPOTEKaHUs peakUuid HOHHOrO OOMeHa, IOJHBIE U
COKpallléHHbIE HOHHBIE YypaBHEHUs peakuuil. CBOICTBA KHUCIOT, OCHOBAaHMW W COJIEH B CBETE
MPEACTABICHUIN 00 JEKTPOIMTUUECKON aucconuanui. KauecTBeHHbIe peakiini Ha HOHBIL. [loHsTHE O
TUAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHUE C MOJIETISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB
U HeMmeTauloB (rpajgura W anmasza), CIOXKHBIX BELIECTB (XJIOpUJA HATpHs), HCCIEIOBAHUE
3aBHUCHUMOCTH CKOPOCTH XMMHUYECKON peakIM OT BO3JEHUCTBHUS PAa3IUUYHBIX (AKTOPOB, HCCIEIOBAaHUE
AJEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MpoOIlecca AUCCOIMAMM KUCJIOT, IIeNo4Yed u coyiel
(BO3MOHO HCHOJIb30BaHUE BUJEO MATEPHUAIIOB), IPOBEACHHUE OIBITOB, WIUIFOCTPUPYIOUIUX MPHU3HAKU
MPOTEKaHUs peaKIMii HOHHOTO0 oOMeHa (00pa3oBaHHE OcajiKa, BhIJIEJICHUE Ta3a, 00pa30BaHUE BOJIBI),
OTBITOB, WJUTIOCTPUPYIOMINX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHii (TOpeHue,
peakiuu paslioKEHUs, COCAUHEHHUs), pacllO3HABAaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIMN HA MOHBI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl u MX coeJUHeHUS

OOmiast XxapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEHEeHU
okucieHusi. CTtpoeHne W (U3NYECKHE CBOWCTBA MPOCTBHIX BEIMICCTB — TAJOTCHOB. XHWMHUYECKHE
CBOWCTBA Ha TmpuMepe xJopa (B3aUMOEWCTBHE C MeTallaMH, HEMeTaJUlaMHd, IIeJI0YaMH).
Xiopooaopoa. ComnsiHasi KHCJIOTa, XUMUYECKHE CBOMCTBA, MOJIydYeHUE, MpUMeHeHHe. JleiicTBre Xxiopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M UelloBeKa. BaykHelmme XJI0pyuIpl U X HaX0XIEHNUE B IPUPOJIE.

O6mas xapaktepuctuka ds1aeMeHTOB VIA-rpynmbel. OcCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucienus. CTpoenue u pu3nyeckre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOAa
u cepbl. AOTpomHble MOAU(GUKAIMKM KHCIOpOAAa M cepbl. XHUMHUYECKHE CBOMCTBA CEpHI.
CepoBosiopoJi, cTpoeHHe, (PU3HUECKue U XUMHUECKue cBoiicTBa. OKCHUIBI Cepbl KakK MpeACTaBUTEIH
KHCIOTHBIX OKcuoB. CepHasi KHCIIOTa, (U3MYECKHE W XUMHUYECKHe CBOMcTBa (00IIue Kak
NPEJCTaBUTENS Kiacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMH, JIeXKallle B OCHOBE
MIPOMBIIIJICHHOTO CIIOCO0a MOJIYIeHHS CEpHOU KUCIOTHI. [IpuMmenenune ceproii kucinotbl. Conu cepHOi



KHCIIOTBI, KaUeCTBEHHAsl peakius Ha cynb(aT-uoH. HaxoxaeHue cepsl U €€ COeAUHEHU B MPUPOJE.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIeH Cpeabl COeIMHEHMSAMU cepbl (KUCIOTHBIC JTOXKIH,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS.

OOmast  xapakTepucThka d1eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEeHHs. A30T, pacIpOoCTpaHEeHUE B Ipupoje, pusndeckue U XUMHUECKUE
cBoiictBa. KpyroBopoT azora B mpupone. AMMHUAK, ero (u3nuecKkue M XMMHUYECKHE CBOWCTBA,
noyiyueHue u npumeHenue. Coiau aMMOHUA, UX (U3MYECKHE U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE.
KayecTtBeHHast peakuusi Ha HOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOIydeHue, (QU3UYecKue u
XUMHUYECKHE CBOiicTBa (0o0mIMe Kak TMpeAcTaBUTENs Kjacca KHCIOT U crenuduyeckue).
Hcnonb30BaHWe HUTPATOB M COJICHI aMMOHHS B KaueCTBE MHHEpalbHBIX ynoOpeHHil. XumMuueckoe
3arps3HEHUE OKPYKAIOMIEH cpellbl COSAMHEHUSIMH a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHHE BO3/yXa,
nmouBsl 1 BosmoéMoB). dochop, amnorponHbie Mogudukanuun dochopa, Gu3MUECKHE U XUMHUCSCKHE
croiictBa. Okcun ¢ocdopa (V) u docdopHas kuciaora, PU3NYECKUE W XUMHUYESCKHE CBOWCTBA,
nostydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.

OOmast xapakrtepuctuka 3meMeHTOB I[VA-rpymmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKHUCJICHMs. YTJIEepOoJ, aUIOTPONHble MOAU(UKAIMU, PACIPOCTPAHEHHE B
npupoje, (pusnueckrue W XUMHYECKHe CBOWCTBa. AncopOrus. KpyroBopoT yriiepoma B mpupone.
Oxcuapl yriepoja, ux (u3MUeckre W XUMHUYECKHE CBOWCTBa, JEWCTBUE Ha YKHBBIE OPTraHU3MBI,
MOJIydeHUE W TPUMEHEHHE. ODKOJOTMYECKHE MpOoOJieMbl, CBS3aHHbIE ¢ okcuuom yriaepona (IV),
TUIOTE3a I100AbHOTO MOTEIJICHHS KJIMMaTa, MapHUKOBBIH 3P QeKT. YronbHas KUCIOTa U €€ COJH, UX
¢usnveckne W XHWMHUYECKHE CBOMCTBA, MMOJydeHHE M MpuMeHeHne. KauecTBeHHas peakmus Ha
KapOoHaT-uoHbI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX yriiepoaa (MeTaH,
9TaH, OTWICH, aleTHJIeH, 5TaHOJ, TJHIEPHUH, YKCyCHas Kuciota). llpupomHple HMCTOUYHUKH
yII€BOJIOPOAOB (yroiib, MPUPOIHBINA ra3, HEPTH), TPOAYKTH UX MepepadoTku (OEH3UH), UX pOIb B
OBITY 1 TPOMBIIICHHOCTH. [loHATHE 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX, OCIIKAX, YIIIeBOAAX
— M UX POJM B XKHU3HM 4YeloBeKa. MarepuaibHOE €IUHCTBO OPraHMYECKMX U HEOPraHWYEeCKHX
COCIMHEHU.

Kpemuuii, ero gusnueckue U XMMHYECKHE CBOICTBA, MOdydYeHUEe U npuMeHeHue. CoeanHeHus
KpeMHusi B mpupone. OOuue npencrasienus o0 oxcuzae kpeMmHus (IV) m kpemHHEBOW KucioTe.
Cunukarel, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BajkHellne cTpouTeibHble MaTepHallb:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[Ipobnembl 06€30macHOTO HCIOIb30BAHMS
CTPOUTEJIbHBIX MaTE€PHUaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHne o0pa3l[0OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIOTBI, IpPOBEIECHUE
Ka4eCTBEHHBIX pEaKIWi Ha XJOPHA-MOHBI W HAONIONEHHE TPU3HAKOB MX TPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3MUECKHe M XUMHUYECKHE CBOWCTBA TalloOTEHOB M HUX COEAMHEHUH (BO3MOXHO
UCIOJIb30BaHNWE BUJEOMATEPHANIOB), O3HAKOMJIEHME C oO0pa3lamMu XJOPUJOB (TaJOr€HUOB),
O3HaKOMJIGHHE ¢ oOpasamMu cepbl MU € COCOUHEHHUAMH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEpPHAJIOB),  HaONIOJeHWE  Tmporecca  oOyriMBaHHS ~ caxapa MO JEHCTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIIOTHI, H3YyuYe€HHE XHUMHMUYECKHX CBOWCTB pa30aBleHHON CepHOM
KHUCJIOTHI, TIPOBEJCHHE KAaYeCTBEHHOW peaknmuh Ha cyiab(haT-HOH ¥ HaONIOJeHHe NpHU3HaKa e€
NpOTeKaHMs, O3HAKOMJIEHHME ¢ (U3MYECKMMM CBOMCTBaMHM a3oTa, (ocdopa M UX COETUHEHUM
(BO3MOKHO HCITOJIb30BAaHME BHJEOMAaTepHalioB), oOpa3laMu a30THBIX U (GOCPOPHBIX YAOOpEHUH,
NoJiydeHue, coOupaHue, pacro3HaBaHUE U M3YYEHHE CBOMCTB aMMHaKa, MPOBEACHUE KaYeCTBEHHBIX
peaknmii Ha HOH aMMOHHS B QochaT-HOH ¥ M3yYeHHE NMPU3HAKOB MX MPOTEKAHHS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI C Mebl0 (BO3MOXKHO MCIIOJIb30BaHME BHIEOMATEPHAJIOB),
M3ydeHHe MoJeNel KPUCTAUIMYECKUX PEemIéTOK anMmasa, rpadura, QyiepeHa, 03HAKOMIICHHE C
IPOIIECCOM  aJICOPOLIMM  PAcTBOPEHHBIX  BEIIECTB AaKTHUBHUPOBAHHBIM YIIEM M YCTPOMCTBOM
MPOTHBOTA3a, IONyYeHHe, COOWpaHWe, paclo3HABAHWE W H3YYCHHE CBOWCTB YTJIEKHCIOTO Trasa,
MIPOBE/ICHUE KadeCTBEHHBIX pPEaKLIMi Ha KapOOHAT M CHJIMKAT-MOHBl M HM3y4YeHHE IPH3HAKOB HX
MPOTEKaHUs, O3HAKOMJICHHE C  MPOAYKIHEeH  CHUJIMKAaTHOM  TPOMBIIUICHHOCTH,  pEIIeHHe
HKCHEPUMEHTAIBHBIX 33134 10 TeMe «BaxxHeilie HeMeTaIbl U X COSAMHEHUS.



MeTa/uuibl M UX COCAMHEHUS

OO0mas xapaKTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBAHUU WX TOJIOKEHUS B
[Tepuoanueckoit cucteMe xumuueckux 3nemeHToB J[. . MenaeneeBa u ctpoenus aroMoB. CTpoeHne
MeTauIoB. MeTalmnyeckas CBsi3b U METAIUTMYECKas KPUCTAINTMYECKAst pelIéTKa. DIEeKTPOXUMHUUECKUI
psa HampsbkeHud MmerayuioB. Dusnueckue M XMMHUYECKHE CBOWCTBa MeTauioB. OOmue crnocoObl
MoJTy4eHusi MeTauioB. [ToHSATHE 0 KOPPO3HH METAIIOB, OCHOBHBIE CITOCOOBI 3AIUTHI UX OT KOPPO3HUH.
Crnnassl (CTallb, 4YyT'yH, JIOpATIOMUHUIN, OPOH3a) U UX IPUMEHEHHUE B ObITY U MPOMBIIUICHHOCTH.

[[lenounble MeTaibl: noJjiokenue B Ilepuonnueckoi cucreme XxumMuyeckux siemeHToB . U.
MeneneeBa, CTpOEHUE UX aTOMOB, HaxoxJeHue B npupoje. Gusznyeckue u XMMHUECKHE CBOWCTBA
(na mpumepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpusd U Kanus. [IpuMeHeHue MienouHbIX
METAJUIOB U UX COCIUHEHUM.

[[lenouHO3eMENbHBIE METAJIBI MarHuid M KajblMil: mosnokeHue B Ilepuonuueckoit cucreme
xuMmuueckux saeMmeHToB JI. M. MenzaeneeBa, CTpO€HHE HMX aTOMOB, HAXOXICHHUE B MPUPOJE.
duznyeckue U XUMUYECKUE CBOMCTBA MarHusl M Kainbplus. Baxkneire coequHeHus: Kaiblus (OKCU],
THIPOKCU, cOH). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

Amomunuil: nonoxenue B llepuonnmueckoit cucreme xumuueckux anementoB J[. .
MenpneneeBa, CTpOGHHE aToMa, HaxoXJeHuWe B mpupojae. Du3nMyeckue M XUMHUECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBONCTBA OKCHJIA M TUPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B llepuoanueckoi cucreme xumuueckux 3nemeHToB . M. Menaeneena,
CTPOEHUE aToMa, HaXOXJeHHe B npupoje. Ouznyeckue U XUMUYECKUE CBOMCTBa xene3a. OKCUpl,
ruapokcuabl U conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa 1 MOTyYEHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMy METAJUIOB M CIUIaBOB, MX (DH3UYECKMMH CBOWCTBAMH, U3YYCHUE
pE3yNIbTaTOB KOPPO3MH METaUIOB (BO3MOXKHO HCIIOIB30BAaHUE BHUAEOMATEPUANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCH/IA KAl U HATPHs C BOJOW (BO3MOXKHO MCIIOJIb30BaHUE BUICOMATEPUATIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOM BOBI, IMpollecca TOPEHHUsS XKelle3a B KHCIOpoae (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), IMPU3HAKOB MPOTEKAHUS KAUYEeCTBEHHBIX PEAaKIUA Ha HOHBIL:
Marausi, KajabIlus, aTFOMUHMS, [THHKA, xene3a (II) u xenesa (I1I), menu (II), HabnroneHue u onucanue
MPOIIECCOB OKpAIIMBAHUS TJIAMEHW MOHAMU HATPHUSA, KU W KaJIbIHs (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIeI0BaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMHHHUS M TUAPOKCHAA
[IMHKA, pelIeHUe IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeiie MeTaibl U UX COSTUHEHUS.

XuMHus U OKpY:KamoLas cpeaa

BemectBa M Marepualibl B IIOBCEJHEBHOM MHM3HU 4YeEJIOBEKAa. be3omacHoe HCIOJIb30BaHUE
BEILIECTB U XUMUUECKHX peakiuil B ObITy. [lepBas moMoIib Npu XUMUYECKUX 0KOTraxX U OTPaBIICHUSX.

XUMHUECKOe 3arpsi3HEHUE OKpYKarolled cpeabl (MpelesibHas JOMyCTHMash KOHLEHTpAIHs
Beulects, nanee — [1JIK). Ponb XxumMuu B penieHnu 3K0J0THYeCKUX MpooIieM.

Xumuueckuii IKcnepumenm:

n3y4yeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAIJIOB, IOJIMMEPHBIE MaTEPUAIBI).

Meosicnpeomemnvie ceasu

Peanusanus MeXnpeIMETHBIX CBSI3€l IPU U3YyYEHUH XMMHUH B 9 KJIacCe OCYILECTBIISIETCS Yepe3
UCMOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK W TOHATUH, SBISIOIIUXCS
CUCTEMHBIMU JJI OTAEIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OOme ecTecTBEHHO-HAy4HbIE MOHATHUS: HAay4HbIH (DakT, TUHOTE3a, 3aKOH, TEOpUs, aHAJIM3,
CUHTE3, Kjaccu(UKaus, IepuoauYHOCTb, HAOI0IeHUE, SKCIIEPUMEHT, MOJIEIMPOBaHIE, U3MEPEHNE,
MO/IEJIb, SIBJIEHUE, TAPHUKOBBIN 3(p(PeKT, TEXHOIOTrHs, MaTepHUabl.

®usuka: Marepusi, aroMm, DJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWUI, H30TOIIbI,
PaaMoOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsijl, MPOBOJHUKH, MOIYIPOBOAHHUKH, AUDIEKTPUKH,
(GOTORJIEMEHT, BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BeIlecTBa, Tra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAITMUECKAsT PEeHIETKa, CIUIaBbl, (PU3NUECKUE BEIWYMHBI, UHULIBI U3MEPEHHUS,
KOCMHMYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: Qortocunres, apixanue, Ouocdepa, 5KOCHCTEMa, MHUHEpaIbHbIE YJI0OpeHUs,
MHUKPODJIEMEHTBI, MAKPOIJIEMEHTBI, TUTATCIIBHBIC BEIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPOIBI, MTOJIE3HBIE HCKOTIAEMBIE,
TOIUINBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATDBI

OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O O0IIEro 00pa30BaHus JIOCTUTAIOTCS
B X0jic OOy4YeHHUs] XUMHUHU B C€IMHCTBE Y4eOHOW W BOCHUTATENHHOU AesTenbHOCTH OpraHu3anuu B
COOTBETCTBUHM C TPAJAWLUOHHBIMU POCCUUCKMMH COLUOKYJIBTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMH, TPUHSATBIMA B OOIIECTBE MpaBWIAMH W HOPMaMH TIOBEJICHUS U CIOCOOCTBYIOT
IpoLeccaM caMONO3HaHUs, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yUarOIUXCsl.

JIn4HOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMI M paCUIMPEHUE ONbITa JESATENILHOCTH HAa €€ OCHOBE, B TOM
YUCJIEC B YACTHU:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIEUIO, TOHUMAaHHUS 3HAYEHUS XHMHUYECKOH HAyKl B JKU3HH COBPEMEHHOro OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW WHQOpPMAIMEH O TEPEIOBBIX JOCTHKCHUSX MU OTKPBITHSIX
MHUPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUSIX 00 YCTpOICTBE MUpa U
o01ecTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEACTABICHUSI O COIMAJIBHBIX HOPMAax M TMPaBWIAX MEKIUYHOCTHBIX OTHOUICHUW B
KOJIJIEKTUBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOM,
y4e0HO-HUCCIIeIOBATEIIbCKOM, TBOPYECKOM W JAPYrUX BHUIAX JICATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOM JEATENbHOCTH MPU BBHIMOJHEHHHM Y4eOHBIX, MMO3HABATENbHBIX 3aj1ad,
BBITIOJIHCHUM XUMUYECKHX JKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHUIO W B3aMMOIIOMOIIM B TMpoliecce 3TOM Y4eOHOMl AesITenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEICHHE W TOCTYIMKH CBOUX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCJIEACTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSA

MHUPOBO33PEHUECKHE MPEJCTABICHUS O BEIIECTBE U XMMUYECKOM PEAKIUU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKd M COCTaBISAIONIME OCHOBY JUIsi TTOHUMAHMS CYITHOCTH
HAyYHOM KapTHHBI MHpa, MPEJCTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHS TMPUPOIHI,
B3aMMOCBSA35IX YEJIOBEKA C MIPUPOIHOM CPEIOi, O POJIY XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIE MOTHBBI, HANpaBlICHHbIE Ha TMIOJYyYCHHE HOBBIX 3HAHMNA 1O XHUMHH,
HEOOXOMUMBIE JJIT OOBSCHEHMs] HAONIOJAeMBIX TMPOIECCOB W  SIBICHHWH, IO3HABATEIbHOM,
WH(OPMAIIMOHHONW M YHTATENbCKOW KYIbTYpHI, B TOM YHCJIE HABBIKOB CAMOCTOATEIHHOW paboOThI ¢
y4eOHBIMU TEKCTaMH, CIPABOYHOW JIUTEPATypOH, JOCTYMHBIMU TEXHUYECKUMU CPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

uHTEpeC K OOYYEeHHI0O M TO3HAHMIO, JI0003HATENbHOCTh, TOTOBHOCTb M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW H WCCIIEIOBATEIbCKON JEeSITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

4) popMupPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HH, OCO3HAHHUE MOCIEICTBUN W HEMPHITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHuUs
QIKOTOJISl, HAPKOTHKOB, KYpPEHHWs), HEOOXOAMMOCTH COOJIOJACHHUS TIpaBWI O€30MacHOCTH TP
oOpallleHuu C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpPEC K MPAKTUIECKOMY H3yUeHUI0 Mpodeccuii U Tpyia pa3iuyHOro pojia, YBaKEHUE K TPYAY
U pe3yibTaTaM TPYJIOBOH JEATEIHLHOCTH, B TOM YHCJIC€ HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHHI
M0 XMMHUH, OCO3HAHHBIN BHIOOP MHIMBUIYaTbHOW TPACKTOPUU MPOAOKEHUs 00pa3oBaHUs C YIETOM
JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XUMHH, OOLIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH,
YCHEmHOW MPOPECCHOHATBHON JEATENHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
a/IanTHPOBaThCs B MPodeccroHabHOM Ccpefie;



6) IKOJIOTHYECKOT0 BOCTIHTAHHA:

HKOJIOTUYECKU 11eJIecO00pa3HOe OTHOLICHHE K IMPHPOJIE KAaK MCTOYHHMKY >XH3HU Ha 3emie,
OCHOBE €€ CYIEeCTBOBAHHUS, MOHMMAHUE ILIEHHOCTH 3J0pOBOro M Oe3omacHoro oOpas3a KHU3HH,
OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (PM3MUECKOMY M IICUXMYECKOMY 370POBBIO, OCO3HAHUE
LIEHHOCTH COOJIOEHUS MpaBWil OE30I1aCHOrO IOBEACHUs IpU padoTe C BELIECTBAMH, a TaKXKE B
CUTYyalUsIX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NPUMEHSTh 3HAHMA, MOJydaeMble IPU HM3YYEHUM XHMUH, IS PELIeHus 3ajad,
CBA3aHHBIX C OKPY’KAIOILIEW NPUPOJHON CPENOH, IS IOBBIIICHNUS YPOBHS HDKOJIOTMYECKON KYJIBbTYpHI,
OCO3HAaHMS TJI00AJBHOIO XapaKTepa 3KOJOIMUYECKUX MpoOieM M IyTel UX pEeLIeHus MOCPEeACTBOM
METOJI0OB XMMHH, SKOJIOIMYECKOTO MBIIUICHHS, YMEHUS PYKOBOJICTBOBAaTbCS UM B II03HABATEJIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3yJIbTAaTOB BBIACNISIOT 3HAuUMMble Ui  (HOpPMHpPOBAHUS
MHUPOBO33pEHUSI OOIEHAYYHbIE MOHATHS (3aKOH, TEOpHWs, NPHUHIMI, TUNOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JIP.), KOTOPbIE UCIOB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax
Y TO3BOJISIOT HAa OCHOBE 3HAHWW M3 ITHX MPEAMETOB (POPMHUPOBATH IMPEACTABICHUE O ICJIOCTHOU
HAy4YHOU KapTHUHE MUPA, U YHUBEPCAJIbHbIC YueOHbIe IeHCTBUS (TI03HABATEeIbHbIE, KOMMYHUKATUBHbIC,
pETyISTHBHBIE), KOTOpble 00eCneunBalOT (OPMHPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIHHOMY
TUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE TelCTBUS
Ba3zoBble jloruyeckue aeiicTBus:

YMCHUA HUCIIOJb30BATh HpI/IéMI)I JIOTUYCCKOro MBINUJICHHA IMPU OCBOCHUU 3HAHHUU: PacCKpbIBaTh
CMBIC XMUMHUYECKUX MOHATUHN (BBIICIATh UX XapaKTepHbIe MPU3HAKU, YCTaHABIUBATH B3aHMMOCBS3b C
ApyrumMu HOH?ITI/I?IMI/I), HUCIIOJIB30BAaTh ITOHATUA JIs1 O6”b$lCHCHI/I$I OTACJIBHBIX q)aKTOB u ﬂBJICHPIfI,
BBIOMpATh OCHOBAHMSI W KPUTEPUH JUIS KIACCH(PUKALUU XUMHUYECKHMX BEIIECTB U XUMHUYECKUX
peaKHI/If/'I, YCTaHaBJIMBATb HNPUYUHHO-CICACTBCHHBIC CBA3U MCKIY o0ObeKTaMu HU3YyUCHUA, CTPOUTH
JIOTUYECKHE pacCyXkIeHus (MHIyKTHUBHBIC, [EAyKTHBHBIC, [0 aHAJOTHH), JAelaTh BBIBOABI U
3aKJTFOUCHUS,

yMEHHE TPUMEHSATh B TIPOILECCE TMO3HAHUSA TOHATHS (IMPEAMETHbIE M METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCHOJIb3yEMble B XHMHUH, HpeoOpa3oBbIBaTh LIMPOKO
MpPUMEHsSIeMblEe B XHMHUU MOJIENbHBIE MPEJCTaBICHUS — XUMHYECKHH 3HAK (CHMBOJ JIJIEMEHTA),
Xxumuueckas GopMmyna v ypaBHEHHE XMUMUYECKOM peakluu — MpU pEelIeHUH y4eOHO-IT03HABaTEIbHbBIX
3a/a4, ¢ y4€TOM STUX MOJENBHBIX MPEJICTaBICHUI BBISBIATh M XapaKTepU30BaTh CYIECTBEHHBIC
IMPU3HAKHU N3YYaCMbIX 00BEKTOB — XUMHYECKUX BCIIIECTB U XUMHNUYCCKUX peaKuMﬁ, BBISIBJISATH O6HII/I€
3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBS3M M TMPOTHBOPEUHS B HM3yYaeMBIX Mpoleccax u
SABJICHUSAX.
basoBble ucciienoBare/ibCKie JeHCTBUA:

YMCHHUEC HCIIOJIB30BAaTh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUWA, 4 TAKKC B
KAauecTBE OCHOBBI JUIsi (DOPMHUPOBAHHS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

MpUOOpEeTEeHHEe OMbITa M0 TUIAHUPOBAHUIO, OPTaHHW3AIMd M TMPOBEACHUIO YYCHUUYECKUX
SKCIIEPUMEHTOB, YMEHHE HAOIOJIaTh 3a XOJOM IIPOIECCa, CaMOCTOSTEIHLHO IMPOTHO3HPOBATH €T0
pe3ynbrat, (opMmynHpoBaTh O0000IIEHHsS ¥ BBIBOJILI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCTIEIOBAHUS, COCTABIIATH OTUYET O MPOJICTaHHOM padoTe.

Padora ¢ undopmanmeii:

yMeHHE BbIOWpaTh, aHAJIU3UPOBATh U HMHTEPIPETHPOBATh MH(GOPMALMIO PA3IUYHBIX BUIOB M
dbopM TpeNCTaBICHUS, MOJIy4aeMyl0 M3 Pa3HBIX HCTOYHHKOB (HAYyYHO-TIOMYJSpHAs IUTEparypa
XUMHUYECKOTO COJIEp)KaHMsI, CIpaBOYHbIEe MOcoOUs, pecypchl VHTepHEeTa), KpUTHYECKH OLIEHHUBATH
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;

yYMEHHE MPUMEHSTh pa3iNMyHble METOJbl U 3alpochl MPHU MOUCKE M OTOOpe MHMOpMaLUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JUIS BBIMOJHEHUS Y4eOHBIX U TO3HABATENbHBIX 3a/1a4
ompeneaHHOT0 THUMa, NPHOOpPETEHHWE OmbITa B O0JAaCTH HCIOJIB30BaHMS HHGOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TGXHOJIOI‘I/If/'I, OBJIaJCHUC Ky.]'[bTypOﬁ AKTUBHOI'O HCIIOJIb30BAHUA Pa3JIMYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaNbHYIO (JOpMY NpeAcTaBiIeHUsT HH(GOpMaUn
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U WUTIOCTPUPOBATH PEIIacMbIe 3a/aud HECIOKHBIMH CXEMaMH, JUarpaMMaMH, IpyruMmH (opmamu
rpaduKu ¥ UX KOMOMHAIUSMH;

YMEHHE WCHOJNb30BaTh M AaHAIM3UPOBATh B IIpoIecCe YYEOHOM M HCCIIEA0BATEIBCKON
NeSITeTbHOCTH MH(OPMAIMIO O BJIMSHUH MPOMBIIUIEHHOCTH, CEILCKOTO XO3SHCTBa M TpaHCIOpTa Ha
COCTOSIHHE OKPY’KaIOIIEH MPUPOIHON CPEIBL.

KoMMmyHuKaTHBHBIE YHHBEpPCcAIbHbIE YUeOHbIE e CTBHUS:

yYMEHHUS 3a7aBaTh BOMPOCHI (B XOJ¢ auajiora U (MJIW) TUCKYCCHHU) IO CYIIECTBY OOCYKIaeMon
TeMbI, (DOPMYITHPOBATH CBOU MIPEIOKEHHUS OTHOCUTEIHHO BBITIOJTHEHHSI PEIOKEHHOM 3a/1a4;

YMEHUS TPEACTABIATh MOJYyYSHHBIC PE3yJabTaThl IMO3HABATEIBHOW JESTEIBHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUIO0 PE3yJIbTaTOB BBIMOTHCHHUS XUMHUYECKOTO IKCIIEPUMEHTA
(;rabopaTopHOTO OmBITA, JTa0OPATOPHOM PAaOOTHI MO HMCCIEIOBAHHIO CBOWCTB BEIIECTB, Yy4EOHOTO
IIPOEKTA);

yMEHUSl Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABATEIILHOW U
MCCIIEIOBATEIBCKON JICATENILHOCTH MPH PELICHUH BO3HUKAIOUIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX
WHTEPECOB M COIJIACOBAHUS TMO3UIMH (0O0CYXIEHHsS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBIY,
KOOpJMHAIIMSI COBMECTHBIX JICHCTBUH, ONpPEEIICHHEe KPUTEPUEB IO OICHKE KayecTBa BBITTOJHECHHOM
paboThI U ApyTHUE).

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIC 1eliCTBHA:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LN JeATENbHOCTH, IUIAHUPOBATh, OCYLIECTBISATD,
KOHTPOJIHMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO JESATENBLHOCTh, BBIOMpATh Hambosee
3¢ deKTUBHBIE CITOCOOBI peleHus y4eOHBIX M MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIFHO COCTABISATH
WM KOPPEKTUPOBATh MPEJIOKEHHBIA aJrOPUTM JEUCTBUIl MpPHU BBHINOIHEHUU 3aJaHUN C YYETOM
[IOJIyYEHUS HOBBIX 3HAHMH 00 H3yyaeMbIX OOBEKTaX — BEUIECTBAX M pEaKUUsAX, OLIEHUBATH
COOTBETCTBHUE IOJIYYEHHOI'O pe3yJibTara 3asBJICHHOW LEJIM, YMEHHE KCIIOIb30BATh U AHAIU3UPOBATH
KOHTEKCTBI, IIpe/ijlaraéMble B YCIIOBUH 3aJaHUM.

INPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeamMeTHBIX pe3yJabTATOB IO OCBOEHHUIO  OO0S3aTEIHHOTO  COJEpKAHUSA,
YCTaHOBJICHHOTO JIaHHOM MPUMEPHOI paboyeil mporpaMMoil, BBIAEISAIOT: OCBOCHHBIE 00YJarOIIUMUCS
Hay4yHbIE 3HAHMSI, YMEHUSI U CIIOCOOBI JEHCTBUM, crienuuieckue s IpeIMEeTHON o0nacTu «XUMHUsI»,
BUJBI JICATETILHOCTU IO TMOJIYYEHHUIO HOBOTO 3HAHHS, €ro HWHTEpIpeTaluH, NpPeoOpa3oBaHHUIO U
MIPUMEHEHHUIO B PA3TMYHBIX YICOHBIX U HOBBIX CUTYyAITUSX.

K koHny o0yuyenusi B 8 Kiacce npeiMeTHbIE Pe3YJbTATHI HA 0230BOM VPOBHE OTPAKAIOT
chopMHPOBAHHOCTD YV 00YYAIOIINXCSA YMEHMIi:

® pacKpbiBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSATUH: aTOM, MOJEKyJla, XHWMHYECKHUI
AJIEMEHT, TPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OAHOpPOIHAs U HEOAHOPOIHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAasi W MOJIEKYJISIpHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJIsI XMMHUYECKOTO JJIEMEHTa B COCIUHEHHH, MOJSIPHBII 00BEM, OKCH,
KHUCJIOTa, OCHOBAHHUE, COJb, AJIEKTPOOTPUIATEILHOCTh, CTENEHb OKHCICHHS, XMMHUYECKas peaKius,
KIacCUpUKALUA PEaKIM: pPEaKIUH COCTUHEHHs, DPEAKIMH pPA3JI0KEeHUs, PEaKIUd 3aMEIICHUS,
peaknuu OOMEHa, 9K30- M JIHJAOTEPMHUYECKHE PEAKIMH, TETUIOBOH A((EKT peakiuu, sapo aroMma,
ANEKTPOHHBIA CIIOW aToma, aToMHash OpOWUTa b, pPaJdyc aToMa, XUMHYECKas CBs3b, MOJIApHAS U
HETIOJISIpHAsl KOBAJCHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHWOH, PAacTBOpP, MaccoBas OJIsI
BelecTBa (MPOLIEHTHAS! KOHIICHTPAIHs) B PaCTBOPE;

® WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUNA U MPUMEHSTHh DTH TMOHSTHS
MIPU OTIMCAHWH BEIIECTB M UX MPEBpAICHUN;

® WCMONB30BaTh XMMHUYECKYI0 CHMBOJIMKY IS COCTaBNeHUS (HhOpPMYIN BEIIECTB U YPaBHEHMIA
XUMHYECKUX PEAKIINIL;

® OMpeAeNsTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENIEHb OKUCICHUS
JJIEMEHTOB B OWHApPHBIX COCIUHEHHSX, MPUHAAJIC)KHOCTh BEIIECTB K OMNPEAeNEHHOMY KIAcCy
COCIMHEHHH 1O ¢dopMysaM, BHJ XUMHUYECKOH CBsI3M (KOBAJICHTHAas W WOHHAs) B HEOPTAaHMYECKHUX
COCIMHCHHUSIX
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e packpeiBaTh cMbica Ilepumomnueckoro 3akona JI. WM. MeHnneneeBa: I€MOHCTPUPOBAThH
MOHUMAaHHUE TEePUOJNYECKON 3aBHCHUMOCTH CBOWCTB XMMHYECKHX 3JIEMEHTOB OT WX IIOJIOKEHUS B
[lepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHUS! MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaJipo;

® OMHCHIBATH U XapakTepu3oBaTh Tabmu4Hyto ¢opmy [lepuogudeckoil CUCTEMBl XUMHUYECKUX
AJIEMEHTOB: pPa3NUyaTh MOHATHS «rfaBHas noxarpymnma (A-rpymma)» u «mobounas moarpynmna (b-
rpynmna)», Manble U OONbIlINe MEePUOJIbI, COOTHOCUTh 00O3HAYEHUS, KOTOpPhIE MMEIOTCS B TaOIuUIe
«Ilepuognueckas cucremMa xumuueckux daeMeHToB [ WM. MengeneeBa» €  YUCIOBBIMHU
XapaKTepUCTHKAMHU CTPOEHUS aTOMOB XMMMYECKHUX 3JIEMEHTOB (COCTaB M 3apsl sjpa, oOIlee YHucio
AJIEKTPOHOB U PaclpeAeeHUE UX T10 AIEKTPOHHBIM CIIOSIM);

e KJIacCUPUIMPOBATh XUMUYECKHUE DIIEMEHThI, HEOPraHMYECKHWE BEUIeCTBA, XUMHYECKHE
peakuuu (1Mo YUCIy U COCTAaBY YYaCTBYIOLIUX B PEAKIIUU BEIIECTB, IO TEILIOBOMY A (deKTy);

® XapakTepU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB PA3TMYHBIX KJIACCOB,
MOATBEPKJIasi OMUCAHUE IPUMEPAMH MOJEKYJISPHBIX YpPAaBHEHHH COOTBETCTBYIOIIUX XHUMHYECKUX
peaKIuii;

® [IPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBHCUMOCTH OT HX KayeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH TIPOTEKAHHUS XUMHUYECKUX MPEBPALEHUN B PA3TUYHBIX YCIOBUSAX;

® BBHIUUCISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEUIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTa 10 GopMyJie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacy€Thl 10 YPAaBHEHHUIO XUMHUYECKON PEaKInu;

® TPUMEHATH OCHOBHBIE ONEpPAlMd MBICIUTENBHON NEATEIbHOCTH — aHAJIW3 U CHHTES,
CpaBHEHHE, 00OOIICHHE, CUCTEeMATH3AINIO, KIACCU(UKAIMIO, BBISBICHUE MPUYHHHO--CIIEACTBEHHBIX
CBSI3€M — JJIS1 M3y4YEHHS] CBOWCTB BEIIECTB U XMMHMUYECKUX PEAKLUN, €CTeCTBEHHO-HAYYHBIE METObI
MO3HAHMS — HAOII0JICHUE, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (peaIbHbIN U MBICJICHHBIN);

e CJIeI0BAaTh MpPaBUIIaM MOJIb30BAHUS XUMUYECKOW MOCYI0H 1 1a00paTOpHBIM 000pYyI0BaHUEM,
a TakKe IMpaBWJIaM OOpaIleHHs] C BEIECTBAMU B COOTBETCTBHUH C MHCTPYKIUSMHU 1O BBITTIOJTHEHHUIO
712a00paTOPHBIX XMMUYECKHX OIBITOB TI0 OJYYEHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOJIOPOIA
U KHCIIOpOJia), TPUTOTOBJICHUIO PACTBOPOB C OMNpEAECNEHHOM MacCOBOM J0yiel pacTBOPEHHOTO
BEIIIECTBA, TUIAHUPOBATH U TMPOBOJUTh XUMHUYECKHE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB
ieIouel ¥ KUCIIOT C MOMOIIBI0 HHIUKATOPOB (Jakmyc, (heHondTaaerH, METUIOPAHK U IPYTHE).

K koHuy o0yyenusi B 9 kjacce mpeaMeTHble Pe3yJbTaTbl HA 0230BOM YPOBHE OTPAKAIOT
chopMHUPOBAHHOCTD YV 00YYAKIIMXCS YMEHHI:

® pacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TIOHSITHH: XHUMHYECKHM DIIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CJIO0XKHOE BEIIECTBO, BaJICHTHOCTb,
3JIEKTPOOTPUIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl peaKklrs, XUMUYECKasi CBA3b, TEIIIOBOU
abdekT peaknuu, MOJb, MOJSAPHBIA OO0BEM, PpacTBOpP, OJICKTPOIHUTHI,  HEIIEKTPOJHUTHI,
ANEKTPOIUTHYECKAS TUCCOIHAIIMS, PEAaKIIUH HOHHOTO OOMEHa, KaTaau3aTop, XMMUYeCKOe paBHOBECHE,
oOpaTuMble U HEOOpAaTUMBIE PEAKIMH, OKUCIUTEIHLHO-BOCCTAHOBHUTEIIbHBIE PEAKI[UU, OKHCIUTENb,
BOCCTAaHOBHUTENIb, OKHCIIEHUE W BOCCTAaHOBIEHHUE, AIJIOTPOINHUS, aM(POTEPHOCTh, XUMHUYECKasi CBS3b
(koBasieHTHAs, MOHHAS, METAUTNYECKAs), KPUCTAIUTMYECKAsT PEMIETKA, KOPPO3HsS METAJUIOB, CIUIABHI,
CKOPOCTh XMMUYECKON peakluu, mpeaesbHo gonyctuMas konuentpauus [1/IK Bemectsa;

® UTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHWYECKUX MOHATUN U MPUMEHATH ITU MOHITHUS
IIpY OIMCAHUU BELIECTB U UX IIPEBPALLCHHUI;

® KCIIOJIh30BaTh XUMHUYECKYIH) CHMBOJHUKY JIJISi COCTaBIEHUs (OPMYN BEIIECTB M ypPaBHEHHI
XUMHYECKUX PEAKIINI;

® OIpEesATh BAJEHTHOCTh M CTENEHb OKHUCIEHHUS XHUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOrO COCTaBa, NPUHAIEKHOCTh BEIIECTB K OIPEACIIEHHOMY KIIACCY COEIUHEHUH 10
dbopmynaM, BUJ XHUMHYECKOW CBSI3M (KOBAJIGHTHAs, WOHHAs, META/UIMYECKas) B HEOPTaHHMYECKHUX
COCIMHEHUX, 3apsj HOHA IO XUMHUYEecKoi (opmyie, XapakTep cpeabl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COCAMHEHUN, TUI KPUCTATUIMYECKON PEIIETKM KOHKPETHOTO BEUIECTBA;

e packpeiBaTh cMmbica Ilepuoanueckoro 3akona [[. . MenneneeBa u 1€MOHCTPUPOBATh €r0
MOHMMAHKUE: OIMHCHIBATHh W XapakTepu3oBarh Ta0nmuHyro (opmy Ilepuoanueckoit cucTemsl
XUMHUYECKHUX DJIEMEHTOB: pa3nyaTh MOHATHS «rjaBHas mnoarpynmna (A-rpymma)» U «moOodHas
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noarpymnma (b-rpynmna)», Maasie u O0NbIIME TIEPUOBI, COOTHOCUTH 0003HAYCHHS, KOTOPHIE UMEIOTCS B
NEPUOINYECKON TabnmuIe, C YHCIOBBIMH XapaKTEPUCTHKAMHM CTPOCHUS AaTOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsj sijpa, o0llee YUCIIO AJIEKTPOHOB U paclpeiielieHne UX MO AIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B W3MEHEHHMH CBOMCTB DJIEMEHTOB U HUX COCJMHEHUH B
npejiesax MajbIX MEPHUOJ0B U IIaBHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;

® KJIACCU(PHUIMPOBATE XHUMHUYECKHE DJIEMEHThl, HEOPraHMYECKHE BEUIECTBA, XWMHYECKUE
peakiuu (O YUCIy W COCTaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY I(PQEKTy, MO
M3MEHEHHUIO CTENCHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBATEH) OOIIME U CIEU(UICCKUE XUMUUYECKHUE CBOMCTBA MPOCTHIX H
CIIO)KHBIX BEILECTB, MOJATBEP)KJasi OINKUCAHUE NPHUMEpPaMH MOJEKYJISPHBIX M HOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

® COCTaBJSATh YPaBHEHUS DHJIEKTPOJUTHUYECKON JUCCOLMALMM KHUCIIOT, LIEJIOYEed U CoJiel,
MOJHBIE W  COKpAaIIEHHBIE YpAaBHEHHMS peakIuil HOHHOrO OOMEHa, YPaBHEHHUS pPEaKIUH,
MOATBEPKIAIOIIUX CYIIECTBOBAaHNE F'€HETHUECKON CBSA3HM MEXKY BEIECTBAMH Pa3IMYHbIX KJIACCOB;

® DpAcKpbIBaThb CYLIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMM  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKLuii;

® TIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

® BBIUUCISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO JIOJIO
XHUMHYECKOT0 AJIEMEHTa 10 (POpMyJie COSIMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOU PEaKIuy;

e co0nroAaTh MpaBWiia MOJb30BaHUS XUMUYECKON MOCYAO0H U 1aOOpaTOpHBIM 000pYI0BaHUEM,
a Takke MpaBuja OOpaIleHHs] C BEIIECTBAMHU B COOTBETCTBUU C HMHCTPYKLIMSIMH MO BBITTIOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB TIO MOJIYYSHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKHUCIIOTO rasa);

® [POBOAUTH PEAKLMH, IOATBEPHKAAIOIINE KAueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMUI-, HOAMI-, KapOoHaT-, pocaT-, cuImKar-, cynbdar-,
THIPOKCHU/I-MOHBI, KATUOHBI aMMOHMSI M MOHBI M3YYEHHBIX METaUIOB, NIPUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

® NPUMEHATH OCHOBHBIE OIEPALUU MBICIUTEIBHON NEATEIBHOCTM — aHAJIW3 M CHUHTES,
CpaBHEHHME, 00O0OIIEHHE, CHUCTEeMaTH3alMIo, BBIABICHHE NPUYMHHO-CIECICTBEHHBIX CBS3eM — i
U3YYEHHUs CBOMICTB BELIECTB U XMMHMUYECKHUX pEaKUUi, €CTECTBEHHO-HAyUHbIE METOJbl MO3HAHUS —
Ha0JI0ieHNe, U3MEPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (peabHbIM U MBICIIEHHBIN)

TEMATHUYECKOE IIVIAHUPOBAHUE

8 KJIACC
Ne HaumenoBaHue pasaeiios KosaunyecTBO yacos JJIEeKTPOHHBIE
n/n BCEr'0 | KOHTPOJIb- | MPaKTHYeC- (uudposbie)
Hble padoThl| KMepPadOThI o0pasoBaTe/IbHbIEC
pecypcsl
Paszgea 1. [lepBoHayaibHbIe XMMUYECKUE MOHATHS
1 | Xumus — BaxkHas 00J1aCTh 5 2

https://resh.edu.ru/

€CTEeCTBO3HAHMS U MPAKTUYECKOU
p https://www.yaklass.ru/

JACATCIIBHOCTH YCJIOBCKA

https://educont.ru/
2 | BemecTBa U XUMHYECKHE PEAKIIUU 15 1 P
HUTOT O no pazaeny 20 1 2
Pa3pnen 2. BaxkHeilume npeacraBuTe/ M HCOPraHMYECKUX BeLeCTB
1 | Bo3ayx. Kucnopon. IToustie 06 6 https://resh.edu.ru/
OKCHIax https://www.yaklass.ru/
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https://resh.edu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
http://www.yaklass.ru/

2 | Bogopon. [TousTHE 0 KHUCITOTAX 8 1 https://educont.ru/
U COJISIX
3 | Bona. PactBopsl. [TonsTre 06 5 1 1
OCHOBAHHUSAX
4 | OcHOBHBIC KJIACCHI HCOPTAHHYECKUX 11 1 1
COEMHEHHI
HUTOI O no pazaeny 30 2 3

Pasznen 3. Ilepuoauyeckuii 3axon u [lepuoauveckas cucrema xummyeckux 3jiemenTosn /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHUYeCKAasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE

peaKkuuu
1 | [lepuonnyeckuii 3akoH u [lepuonuuec- 7
Kasi CHCTeMa XUMHYECKUX JIEMEHTOB https://resh.edu.ru/
J1. 1. MenneneeBa. CtpoeHue atoma https://www.yaklass.ru/
2 | Xumuueckast cBsi3b. OKHUCIUTEILHO- 8 1 https://educont.ru/
BOCCTAHOBHTEJIbHBIC PEAKIINU
Hroro no pa3zneny 15 1
Peseps 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOTPAMME
9 KUIIACC
Ne HaunmeHnoBaHue pa3aeiios KoanyecTBo yacoB JJIeKTPOHHbIE
n/n BCEro | KOHTPOb- | MpaKTHYec- (undpossie)
Hble padoThl| KHepPadoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuH
1 | IloBTOpeHue u yriyoaeHue 3HaHUH 5 1
OCHOBHBIX pa3/iesIoB Kypca 8 kjacca
pasA P https://resh.edu.ru/
2 | OcHOBHBIE 3aKOHOMEPHOCTH _
HMIIECKIX DeaK LU 4 https://www.yaklass.ru/
PeaKil https://educont.ru/
3 | DAEKTpONIUTHYECKAs AUCCOIHALIHSL. 8 1 1
XHMMHYECKHE PEAKIIUU B PACTBOPAX
HUTOI'O no pa3neny 17 2 1
Paznen 2. HemeTaJJIBI M HX COeTHHEHUS
1 | O6mas xapakTepucTUKa XUMHUECKUX 4 1
anemeHToB VIIA-rpynmsl. ["anorenst
2 | OOmiast XxapakTepUCTUKA XUMUIECKUX 6
anemeHToB VIA-rpynmnsl. Cepa u eé
COCJIMHEHUS https://resh.edu.ru/
3 | O0mIas XxapakTepUCTHKA XUMHYECKHIX 7 1 https://www.yaklass.ru/
anemeHToB VA-Tpynmnsl. A3ort, Gocdop https://educont.ru/
Y VX COCJIMHEHUS
4 | OOmras xapaKTepUCTHKA XUMHYECKUX 8 1 2
aneMeHToB |V A-rpynnsl. Yriepoa u
KPEMHHU ¥ UX COCTMHEHUS
HNUTOI'O no pa3neny 25 1 4
Pa3nea 3. MeTa/liibl U HX COCANHEHUS
1 | OOwmwme cBOMCTBA METALIOB 4 https://resh.edu.ru/
2 | BaxkHeiine METaJUIbl U UX 16 1 2 https://www.yaklass.ru/
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https://resh.edu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
http://www.yaklass.ru/

COCMHEHUS https://educont.ru/
HToro no paszaeny 20 1 2
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
1 | BemecTBa 1 MaTepHaibl B KU3HH 3 https://resh.edu.ru/
4eJI0BEKa https://educont.ru/
HUTOI'O no pa3aeay
Peszepn
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC
o/ Tema ypoka KoJunyecTBo yacoB Hara
BCEro | KOHTPOJbLHBbIE | NMPAKTHYECKHE H3y4eHUus
padoThI padoTsl
1 |IIpenmer xumuu. Pons XuMuu B KU3HU 1
yenoBeka. Tena u BemecTna
2 |[TonsiTHie 0 METOAAX TTO3HAHMS B XUMHUU 1
3 |IlpakTuyeckasi padora Ne 1 «[IpaBuna
paboThl B m1abopaTopuu U MPUEMBI 1 1
oOparieHus ¢ 1abopaTopHBIM
000pyT0BaHUEM
4 |Yuctele BemecTtBa U cMecd. CrrocoObl 1
paszeneHus cMecei
S |[pakTnyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha nmpumepe 1 1
OUMCTKU MTOBapEHHOM COJIN)»
6 | ATOMBI 1 MOJICKYJIBI 1
7 | XuMUYeCKHEe FJICMCHTHI. 3HAKA 1
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB
8 |IIpocThie U CIIOKHBIE BEIIECTBA 1
9 | ATOMHO-MOJICKYJISIDHOE YUCHHE 1
10 |3akoH MOCTOSIHCTBA COCTAaBa BEIIECTR.
Xumnueckas popmyna. BaneHTHOCT 1
ATOMOB XHMHUYECKUX JIEMCHTOB
11 |OrtHocuTenpHas aTOMHas Macca. 1
OTHOCHTEThHAS] MOJICKYJIIpHAs Macca
12 |MaccoBast qoyist XUMHYECKOr0 DJIEMEHTA B 1
COCTUHEHUU
13 |KomuuectBo BemecTBa. Mok, MossipHast 1
Macca
14 | ®usnueckure ¥ XUMUYECKHE SIBICHHUS. 1
XUMUYecKasi peakius
15 |[Ipu3Haku U yCIIOBHSI TPOTEKAHHSI 1
XUMHUYECKHUX PEeaKITHi
16 |3akoH coxpaHeHUs MacChl BEIICCTB. 1
XHUMHUYECKUE YPABHEHHUS
17 | BerumcneHus KOJIMYECTBA, MACChI 1

BCIICCTBA IO YPABHCHUAM XUMHUYCCKUX
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https://resh.edu.ru/

peaknui

18

Knaccudukanus XuMHUECKUX peaKinit
(coemuHeHus, pa3IoKCHH S, 3aMEIICHUS,
oOmeHa)

19

M. B. JIoMOHOCOB — y4€HBIii-
sHIMKIOoneauCT. O000ImeHe 1
CUCTEeMAaTH3alMsl 3HAaHHUH

20

KonTpoubnas padora Ne 1 no teme
«BemecTBa 1 XUMHYECKUE pPEaKIIU»

21

Bo3nyx — cmech razos. CocTtaB Bo3ayxa.
Kucnoposr — 3JIeMeHT ¥ pocToe
Bemectso. O30H

22

Du3nyecKne 1 XMMUYECKUE CBOMCTBA
KHCJIOPO/Jia (peaKIuu OKUCIICHHUS,
ropenue). [Torstue 00 okcugax

23

CriocoObl MoTy4eHHs KUCIOpo/ia B
1ab0paTOPUN U TPOMBIIUICHHOCTH.
[TpumeHeHne Kuciopoia

24

TerutoBoit 3 PeKT XUMUIECKON PEeaKITHH,
MIOHSATHE O TEPMOXUMHUYECKOM ypaBHE-
HUU, 9K30- U DHIOTCPMUICCKIX PCAKITUIX

25

TomnuBo (He(dTh, yroiab U METaH).
3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro
PEI0TBPALCHHS

26

IIpakTuyeckas padora Ne 3 o Teme
«[lonmyuenue u cobrpanue KUCIOPOAA,
V3Yy4YECHHUE E€r0 CBOMCTB

27

Bonopon — anemeHT u nmpocroe
BelecTBo. Haxoxxnenue B npupoje

28

dusznyueckue U XUMUYECKHE CBOWCTBA
BoJI0pozia. [IpuMeHeHue Boiopoaa

29

IToHsTHE O KMCIIOTaX U COJISAX

30

Crioco0bI ostyyeHus BOA0Poia B
naboparopuu

31

IIpakTnyeckas padora Ne 4 o teme
«Ilonmydenne u coOupanue BoI0po/a,
V3y4YEHHUE Er0 CBOMCTB»

32

MounsipHblii 00BEM Tra30B. 3aKOH
ABorazipo

33

Brrunciaenus o6néMa, KOJIMYECTBA
BEIIECTBA ra3a Mo ero U3BECTHOMY
KOJIMYECTBY BEIIECTBA WJIH 00BEMY

34

Brruucinenus 00bEMOB ra3oB o
YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUN Ta30B

35

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

36

Cocras ocuoBanuii. [lorsarue 00
WHJUKATOpax

37

Bopa kxak pactBopurens. HacblieHHble n
HEHACBIIICHHBIE PaCTBOPHI. MaccoBas
J10J151 BEIIECTBA B PaCTBOPE

38

IIpakTnuyeckasi padora Ne 5 no reme
«IIpuroToBiieHHE PACTBOPOB C
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onpeaeseHHON MacCOBOM J10J1eH
PacTBOPEHHOIO BELLIECTBAY»

39

Kontpoabnas padora Ne 2 o teme
«Kucnopoa. Bogopoxn. Bona»

40

OKcuapl: COCTaB, KiIaccuUKaIus,
HOMEHKJIaTypa

41

[Tonydyenune u XuMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCHJIOB

42

OcHoBaHwusI: cOCTaB, K1accudukams,
HOMEHKJIaTypa

43

[TonydyeHnne 1 XuMHYECKHE CBOMCTBA
OCHOBaHUMI

44

Kucnotsr: cocraB, kitaccudukanus,
HOMEHKJIaTypa

45

HOJ’Iy‘IeHI/Ie 1 XMMHYECKHE CBOMCTBA
KHUCJIOT

46

Conu (cpenHue): HOMEHKIATypa, COCOObI
MOJTYYCHUS, XUMUYCCKUE CBOMCTBA

47

IIpakTuyeckast pabora Ne 6. Peienue
SKCHCPUMCHTAJIBHBIX 3a/1a4 110 TCMC
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCMHECHUIN

48

['eneTnueckas CBA3b MEXIY KJIaCCaMU
HEOPraHWYECKUX COCIMHEHUI

49

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

50

KontpoabsHasi padora Ne 3 o reme
"OCHOBHBIE KJIACChl HEOPTAaHHMYECKUX
coequHeHui"

51

[TepBble MOMBITKU KJIaCCU(PUKALTUU
XUMUYECKUX dIIeMEeHTOB. [IoHATHE O
IPYIIAxX CXOJHBIX YJIEMEHTOB

52

ITepuoauueckuii 3akoH u [lepronnueckas
cUcTeMa XMMHYEeCKuX aneMeHToB JI. U.
MenneneeBa

53

Ilepnonpl, rpynmnsl, DOATPYIIIBI

o4

Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3oTonsl

95

CTpoeHue dIeKTPOHHBIX 000I0YeK
aToOMOB 3J1eMeHTOB [lepnoanueckoi
cuctemsl J[. 1. Menaeneena

56

XapakTeprucTHKa XUMHUYECKOTO AJIEMEHTA
10 ero noJjioxkeHuro B [lepuoanueckoit
cucteme JI. 1. Menaeneena

57

3nauenue [lepuonnyeckoro 3akoHa Jyist
pa3BUTHUSA HayKu U npakTuku. /1. 1.
MeneneeB — y4€HbIN, IEJATOT U
TPaKJJaHUH

58

DNEeKTPOOTPULIATEILHOCTh AaTOMOB
XUMUYECKHUX AJIEMEHTOB

59

Honnas xuMudeckast cBsI3b

60

KoBaneHnTHas MoJIsIpHasd XUMUUICCKast
CBs3b
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61 |KoBajsieHTHas HEMOJSAPHAS XUMHUIECKAs 1
CBSI3b
62 |CTeneHb OKUCICHUS 1
63 |OKHCIMTEIBHO-BOCCTAHOBUTEILHBIE 1
peaKInH
64 |OKHCIMTENIN U BOCCTAHOBUTEIH 1
65 |KontpoanHasi pa6ora Ne 4 o teme 1 1
«CTtpoenne aroMa. XUMHUYECKAsI CBSI3bY
66 |OO60O0IEHNE U CHCTEMATH3AIUS 3HAHUI 1
67 |O000EeHne U cucTeMaTu3alus 3HAHUI 1
68 |O0600IEHNEe U CHCTEMATH3AIUS 3SHAHUI 1
9 KJIACC
/i Tema ypoka KoJunyecTBo 4yacoB Hara
BCEro | KOHTPOJbLHBbIE | NMPAKTHYECKHE U3y'CHUA
padoTsl padoTsl
1 | [lepuomuueckuii 3akoH. [leproamueckas
cHUCcTeMa XUMMHUYeCKuXx ayemeHToB /1. 1. 1
MenpaeneeBa
2 | 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1
TIEPHOJIOB
3 | Kinaccudukanus 1 HOMEHKIATypa 1
HEOPTraHWYECKUX BEIIECTB
4 Bunpl xumMuueckoil CBA3U U TUIIBI 1
KPUCTAJUTMYECKUX PEHIETOK
5 | KonTpoJabhas padora Ne 1 no teme
«IloBTOpEHUE U yriyOjaeHue 3HaHUI 1 1
OCHOBHBIX pa3JIeioB Kypca 8 Kiaccay
6 | Knaccudukarms XUMUYIECKUX PEaKIuit 1
10 Pa3JIMYHBIM TPU3HAKAM
7 | [loHsITHE O CKOPOCTH XUMHUYECKON
peakuuu. [IoHATHE O TOMOT€HHBIX U 1
TETEPOTEeHHBIX PEAKIIHIX
8 | [oHsITHE O XMMHUYECKOM PaBHOBECHH.
@DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1
XUMUYECKON PEaKLIUU U MOJIOKEHUE
XUMHUYECKOTO PABHOBECHUSI
9 | OKUCAUTENBHO-BOCCTAHOBUTEILHEIE 1
peaKImmn
10 | Teopwus 2MEKTPONIUTHYECKOM
nucconmanuy. CHIIbHEIC U ClIa0ble 1
AIEKTPOJIUTHI
11 | MlonHble ypaBHEHUS pEaKITHii 1
12 | Xumuyeckue CBOMCTBA KUCIIOT
OCHOBaHUU B CBETE MPEACTAaBICHUI 00 1
AJIEKTPOJIMTUYECKON JTUCCOITHAITIHI
13 | Xumuueckue cBOMCTBA COJIEH B CBETE
MIPEACTABICHHUH 00 AJIEKTPOTUTHIECCKOM 1
JHCCOIHAAIAN
14 | TlonsTHE O THAPOIH3E COJICH 1
15 | O0oO6mIeHre U cUCTEMAaTH3aLKs 3HAHUH 1
16 | IIpakTuyeckas padora Ne 1. «Penienue 1 1
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OKCIICPUMCHTAJIBHBIX 3a4a4)»

17

KontpoabsHasi padora Ne 2 o reme
«ONEKTPONUTHYECKAS UCCOHALIHSL.
XUMHYECKUE PEAKIIH B PACTBOPAX)»

18

OO61mas XxapakTepuCcTHKa rajoreHoB.
XUMHUYECKUE CBOWCTBA HA IPUMEPE
XJjopa

19

Xnoposonopos. CosnsiHas KUCIIOTA,
XMMHYECKHE CBOHCTBA, MOTy4YCHHUE,
IPUMCHEHHE

20

IpakTnyeckasi padora Ne 2 o reme
«lonmydyeHnue COITHON KUCIIOTHI,
M3y4YeHUe €€ CBONCTB»

21

Brluucnenus 1o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
peareHTOB JI1aH B U30BITKE

22

OO6mias xapakTepucTuka 3J1eMeHToB VIA-
TPYIIIBI

23

ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
Haxoxaenue cepbl 1 €€ COeAMHEHU B
npupoje. XMMHUYECKHE CBOMCTBA CEPBI

24

CepoBoaopoj1, CTpoeHHE, (PU3NIECKHUE U
XUMHUYECKUE CBOMCTBA

25

Oxkcuapl cepsl. CepHast KMCIIOTA,
bu3nUecKue U XMMHUYECKUE CBOMCTBA,
PUMEHEHHE

26

XHUMHUYECKUE PEAKLINH, JIEKAILUE B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
MOJIy4EHUS CEPHON KUCIIOTHI.
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOLLEH
Cpelibl COCTMHEHUSIMU CEPBI

27

Borunciienre MacCOBOM J10JIM BBIXOAA
IIPOJIYKTA PEAKIIUH

28

OO01mmas xapakTepucThKa 3JeMeHTOB VA-
rpymbl. A30T, paclipoCTpaHEHUE B
npupoje, GU3NYECKUue U XUMUIECKHE
CBOMCTBaA

29

AMMHUak, ero pu3nYecKue 1 XUMHUYECKUE
CBOICTBA, TOJIyYEHNE U IPUMEHEHUE

30

IIpakTuueckas padora Ne 3 o Teme
«[Tomyuenne ammuaka, U3y4eHUe €ro
CBOMCTB)»

31

A3oTHas kuciora, e€ Gusnveckue u
XAMHUYECKUE CBOUCTBA

32

Hcnonp30BaHrEe HUTPATOB U COJIEN
aMMOHMS B KAYECTBE MUHEPATbHBIX
ynoopenuit. XuMHuecKoe 3arpsi3HeHHe
OKpYKaIoIIeH cpe/ibl COETUHEHUSIMU
asora

33

®docdop. Oxcua pochopa (V) u
dbocdopnas kucnota, pusndeckue u
XMMHYECKHE CBOWCTBA, MOJTyYCHHE

34

Hcnonb3oBanue GocdaToB B KauecTse
MUHEPATbHBIX yI0OpEeHMI. 3arps3HeHne
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MIPUPOIHON cpenbl pochaTamu

35 | Yraepon, pacpocTpaHeHUE B IPUPOJIE, 1
dbuznyecKkue 1 XuMHUYECKHe CBONCTBA

36 | Okcupl yriepoaa, ux GusndecKue u
XUMHUYECKHE CBOICTBA. DKOJIOTUYECKUE 1
poOJIEMBbI, CBSI3aHHBIE C OKCHUJIOM
yraepona (IV)

37 | YrospHas KHCJIOTA M €€ COJIn 1

38 | IIpakTuuyeckasi pa6ora Ne 4 110 Teme
"TTosrydyeHune yrieKuciioro rasa. 1
KadecTBenHnas peakius Ha KapOOHAT-HOH"

39 | [lepBoHaYa bHBIC TOHATHS 00
OpraHMYECKUX BEIIECTBAaX KakK O 1
COCIMHEHUSIX YTIIepoia

40 | KpemHHUIi ¥ €r0 COCAMHCHUS 1

41 | MIpakTuuyeckas padora Ne 5. Pemienue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1
«BaxHeiye HeMeTaIbl U UX
COCTMHCHUS

42 | KonTpoabHasi padora Ne 3 o reme
«BaxkHenme HeMeTaJulbl U UX 1
COCTUHEHUS

43 | O0mas xapakTepuCTUKA XUMHUIECKUX
3JIEMEHTOB — METaJUIOB. MeTayuueckas
CBSI3b M METAJUIMYECKAs 1
KpUCTAJTMYecKast pemérka. Ouznyeckue
CBOICTBa METAJJIOB

44 | XuMHuueckue CBOMCTBa METaJLIOB.
DNEKTPOXUMHUYECKHUH Psijl HallpsHDKEHUN 1
METAJIJIOB

45 | O6mue crocoObl MOTydeHUs] METAIIJIOB.
CnnaBel. Beruncnenus mo ypaBHEeHUSIM 1
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH U3
peareHTOB COAECPIKHUT MPUMECH

46 | IloHATHE O KOPPO3UU METAIIIOB 1

47 | Illemo4yHbie METAJLIBI 1

48 | Oxcupl ¥ THIPOKCUIBI HATPUS U KaTUsl 1

49 | I[llemoyHO3eMENIbHBIC METAJUIBI — KaJIbI[UI 1
Y MarHui

50 | Baxueiimue coequHEHUS KaIbIUS 1

ol | OGoOmieHne U cucTeMaTu3alys 3SHAaHUHA 1

52 | JKécTkocTh BOABI U CITIOCOOBI €8 1
yCTpaHEHHS

53 | IlpakTnyeckas pa6ora Ne 6 o Teme
"XEcTKOCTL BOABI U METOIEI €€ 1
ycTpaHeHus'"

54 | AnroMuHMH 1

35 | AMdoTepHbIe CBOWCTBA OKCUAA U 1
TUAPOKCH]IA

56 | XKeneso 1

57 | Oxcuabl, THAPOKCUABI U conn xemne3a (1I) 1
u xenesa (111)

58 | O0o00O1IeHne U cucTeMaTU3alys 3HAHUI 1
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59

IIpakTnyeckas padora Ne 7. Pemenue
SKCHCPUMCHTAJILHBIX 3a/la4 11O TCMC

«Baxneimme MeTaIbl U UX 1
COCAUHEHHMS
60 | BerumcieHus 110 ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH U3
PEareHToB JIaH B U30BITKE W COJACPKUT 1
IIpUMecH. BbIYKCIIEHHs] MaCCOBOM J10JIH
BBIXO/JIa TIPOJIYKTA PEAKIIUU
61 | O6oOmIEeHE U CUCTEMATH3AIMS 3HAHHMA 1
62 | KonrpoabHas padora Ne 4 1o reme
«BakHenne MeTamisl 1 UX 1
COEIMHEHMS
63 | BemiecTBa 1 MaTepHalbl B IOBCEAHEBHOM 1
JKM3HH YeJ0BEKa
64 | Xumuueckoe 3arpsi3HEHHE OKPY KatoLIeH 1
cpebl
65 | Pojb XUMHUH B PEIICHUH SKOJIOTHUCCKHUX 1
npoOem
66 O0001IeHEe ¥ cucTeMaTh3alus 3HaHUI 1
67 | OO0o0OIIeHNE U CUCTEMAaTH3alIMsl 3HAHUI 1
68 O00011IeHEe ¥ cUcTeEMaTh3alus 3HaHUI 1
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JIMCT KOPPEKTHUPOBKHU Padodell mMporpaMmmMbl

Xumus 8-9 kjiaacchbl

ypoka

Tema ypoka

IMpuuuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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