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HHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1o XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs COCTaBlieHA Ha OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacraBieHHbIX B PT'OC OO0, a Takxke Ha OCHOBE (penepanbHO pabodei mporpaMMbl
BOCIIUTAHMS M ¢ YIETOM KOHIICTIIIUU TPEToJaBaHus y4eOHOTo mpeaMeTa «XuMus» B 00pa3oBaTelIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[IporpamMma o xumMuu Ia€T MPEACTABICHUE O IENAX, OOIIeH CTpaTeruy 0O0yUYCHHsI, BOCIUTAHHS U
pa3BUTHSA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOIO IMpEeAMETa, YCTaHABIMBAET 0053aTelbHOE MPEeIMETHOE
coJiepKaHue, MpeaycMaTpUBaeT paclpeesieHue ero Mo KjaccaM M CTPYKTYpUpOBaHUE MO pasjesiaM U
TeMaM IpPOrpaMMbl IO XHWMHH, ONPEIEIAET KOJUYECTBEHHbIE M KAu€CTBEHHBIE XapaKTEPUCTUKU
CoJiepKaHusl, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh M3YYEHUSI XUMHUU C YUETOM MEKIPEIMETHBIX M
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKU y4eOHOTo Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroumxcs,
OTpeeIsieT BO3MOKHOCTH TpeaMeTa sl peain3aiuid TPeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOMU
0o0pa3oBaTeNnbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3ynbrataM OOydeHHUs] XMMHH Ha YPOBHE IIeJIed W3YyYeHHUs MpeIMeTa M OCHOBHBIX BHUOB y4eOHO-
MO3HABATENIBHON IEATEIHbHOCTH 00 YUaIOIErocs M0 OCBOCHUIO YUeOHOTO COIeP KAHMUS.

3HaHWE XUMHUHU CIY)XHT OCHOBOW Ui (DOPMHUPOBAHHS MHPOBO33PEHHSI OOYyYaIOMIErocs, ero
MPEJICTABICHU O MaTepHallbHOM €JAMHCTBE MHpA, BAXHYIO pOJIb HrparoT (opMHUpyeMble XUMHEU
MIPEACTABJICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U 00 SBOIIOLIMU BEIIECTB B IPUPOJIE, O MYTIX pEIICHUS
rI100aMbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILEBOIN U
IKOJIOTHUECKOH 0€301acHOCTH, TPOOIIeM 3paBOOXPAHCHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peald3ali BO3MOXXHOCTEH [UIsi caMOpa3BUTHS W (OPMUPOBAHMS KYIbTYPbI
JMYHOCTH, €€ 001mel n (QyHKIMOHATLHOW TPAaMOTHOCTH;

BHOCHT BKJIaJ B (popMHpOBaHNE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YJaroMnXcs, HaBBIKOB
WX CaMOCTOSITEIBHON Y4eOHOW IesATEIbHOCTH, 3KCIEPUMEHTAIBHBIX W HCCICIOBATEIbCKUX YMCHHI,
HEO0OXOIUMBIX KaK B IOBCEHEBHOM XKM3HU, TaK U B IPO(ECCUOHATILHOM e TeNbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIJIEHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIA/la Ha
€MHCTBO IPUPOABI u YeJ0BEeKa, SIBJISIETCS OTBETCTBEHHBIM 3Tanom
B (popMHUpOBaHUY E€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0y4arOIINXCS;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPO/IE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE 00pa30BaHKUE 00YUYaIOIIUXCS.

JlanHbple HampaBiieHUs B 0OyUYE€HWH XUMHUHM 00eCreYrBarOTCs CrenuuKoil conepkanus y4eOHOTO
MpeaMeTa, KOTOPBIN SBIIAETCS MEJarorudecky aJanTUPOBAHHBIM OTPpaKEHHUEM 0a30BOM HAyKH XMMHH Ha
OnpeeaEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUsS OPHEHTHPOBAH HA OCBOCHHE
OOyYalOIUMUCST CHCTEMbI TE€PBOHAYAIBHBIX TMOHATHA XHMHH, OCHOB HEOPTaHMYECKOH XUMHUU H
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TIOHSITHH OPTaHUYECKOU XUMUHU.

CtpykTypa coliepkaHus MporpaMMbl 0 XUMUU cPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOIX0Ja K
e€ m3yuenunto. CojepkaHue CKIAAbIBACTCS U3 CUCTEMBI TTOHSATUNA O XUMHUUYECKOM DJIEMEHTE M BEIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O6e 3TH CHCTeMbI CTPYKTYPHO OPTaHU30BaHbI 11O MPUHITUITY
MOCJIeIOBATEILHOTO PA3BUTHS 3HAHWN HA OCHOBE TEOPETHUYECKUX MPEICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYE€HHs O CTPOEHUHU aToMa U XUMHUYECKOU CBSI3H;

— TIPENICTaBICHUN 00 JIEKTPOJUTHUESCKON TUCCOITUAIIMN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITMPUYECKU MOJYUYEHHBIX U OCMBICIEHHBIX
(hakTOB, pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHSI K IPYrOMY, BBITIOTHSA (PYHKIIUN OOBSICHEHUS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXXHOCTEU MPAKTUYECKOTO NMPUMEHEHMS] U TMOIYYEHUs
M3y4aeMbIX BEIIECTB.



OcBoeHHE TIPOTPaMMBI 10 XUMHUU CHOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKON
COCTABJISIFOLIEH HAyYHON KAPTHUHBI MUpPA B JIOTMKE €€ CUCTEMHOUN MPUPO/BI, IIEHHOCTHOTO OTHOIIEHUS K
Hay4HOMY 3HAaHMIO M METOJlaM TMO3HaHMs B Hayke. V3ydeHHe XWMHHM MPOUCXOIUT C TMPUBJICUYEHUEM
3HaHUH W3 paHee M3YYCHHBIX YYeOHBIX MpeaMeToB: «OKpykaromuid Mupy, «buomorus. 5—7 kimacce» u
«®Dusuka. 7 Kimacey.

[Ipyu u3yyeHUn XUMUU TPOUCXOAUT (POPMHUPOBAHIE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak 00J1acTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKOU JEATEIbHOCTH YEJIOBEKAa U KaK OJHOr0 U3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYpbl. 3a/ada y4yeOHOro mpeaMeTra COCTOUT B (OPMUPOBAHUU CHCTEMbl XHMUYECKUX
3HAHUW — BaXHEHIMX (AKTOB, MOHSTHUN, 3aKOHOB U TEOPETUYECKUX TIOJOKEHUH, JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOI0 XapakTepa, fA3blka HAayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM
MO3HAHUS TPU W3YYCHHWHM BEIIECTB W XHMHUYECKHX pPEaKIuii, B (QOPMUPOBAHUU U PA3BUTHH
MO3HABATENBHBIX YMEHUN M MX MPUMEHEHUH B Y4eOHO-IIO3HABATEIIbLHON U y4eOHO-HCCIIEI0BaTEIbCKOM
JeSTeIbHOCTH, OCBOCHUH TIPAaBHJI 0€30M1aCHOTO OOpAICHHS ¢ BEIICCTBAMH B IIOBCEAHEBHON KHU3HHU.

[Ipn u3yyeHNM XMMUU Ha YpOBHE OCHOBHOTO OOWIEro 0O0pa3oBaHUs Ba)KHOE 3HauU€HUE MpUoOpenu
TAaKWE LIEJIN, KaK:

— ¢popMUPOBAHHE MHTEUIEKTYaJIbHO pAa3BUTOM JUYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY TIPUHSATHIO PEUICHUH, CHOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKH3HU;

— HampaBJICHHOCTh  OOy4YeHUS] HA  CHUCTEMAaTHYeCKoe  MpHOoOIIeHHe  OOydalImmxcs K
CaMOCTOSITENILHOM TO3HABATENbHOM JESATETbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (OPMHUPYIOIIUM
MOTHBAIIWIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUH;

—o0ecrieueHUe  yCJOBHM,  CIIOCOOCTBYIOIIUX  MPUOOPETEHHIO  OOYYAIONIMMHKCS  OMbITa
pa3HOOOpa3HOW JIEATENBHOCTH, TIO3HAHUS H CAMOIIO3HAHUS, KJIFOYECBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— opmupoBanue o0mel (yHKIMOHATHLHOH M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE
YMEHUI OOBSICHITH U OLIEHUBATH SBJICHUSI OKPY)KAIOIIET0 MUPA, UCIOJIb3YS 3HAHUS U OIBIT, OTy4YEeHHBIE
MIPU M3YYCHUM XUMUU, NMPUMEHSATh UX TMPU PEIICHUU TPOOJEM B IMOBCEIHEBHOW >XKH3HU U TPYIOBOM
NEeSATEIbHOCTH;

— ¢popMHupoBaHHEe Yy OOydYalOIMMXCA TYMaHHUCTHYECKUX OTHOIICHUM, TOHUMAHUS IIEHHOCTH
XUMHUYECKHUX 3HAHWM AJI BBIPAOOTKU KOJOTHYECKH IEJIeCO00pPa3HOro MOBEIEHUsI B OBITY U TPYIOBOU
NESTETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBBS U OKPYKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYUYEHHUIO, CIOCOOHOCTEM K CAaMOKOHTPOJIIO M CaMOBOCIIMTAHHIO Ha
OCHOBE YCBOCHHS OOIIEUETOBEUYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis u
HAMPaBIEHHOCTH JAlIbHEHIIIETO 00YUCHHUSI.

OO6miee YMCIO YacoB, OTBEACHHBIX JIsi M3YYCHHS XHMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocTaBiuseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Heflento0), B 9 kinacce — 68 yacos (2
yaca B HEJICIIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipeamer xumuu. Ponb XMMHM B KU3HM 4YelloBeKa. XUMHUS B CHUCTEME HaykK. Tena M BelecTBa.
dusnueckue CBOMCTBA BelIeCTB. ArperaTHoe cocTosiHUEe BemiecTB. [loHsTHE O MeToJIax MO3HaHUs B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI M MOJIEKYJBI. XUMHUYECKHE 31eMeHThl. CHMBOJIBI XMMHUYECKUX 31eMeHTOB. [IpocTeie n
CJIOXKHBIE BElleCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XHMMHUYECKHX OJJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemecTB. OTHOcuTENbHAsE aTOMHass Macca. OTHOCHUTENbHAsE MOJIEKYJIsspHas Macca. MaccoBas
JI0J151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUU.

KomunuectBo BemecrBa. Moab. MossipHas Macca. B3auMoOCBA3b KOJIMYECTBA, MacChl M 4HUCIa
CTPYKTYPHBIX €IUHHII BemecTBa. Pacuérel mo hopMynamMm XMMHUYECKIX COSAMHEHHH.

®u3znueckue U XMMUYECKHE ABJICHMS. XUMHUYECKas peakuus U € NMpU3HAKU. 3aKOH COXpaHEHUs
Macchl BeEHIECTB. XWUMHU4YECKHWe ypaBHeHHs. Kiraccupukanuss XMMHUYECKHX peakuuid (COeqMHEHHS,
pasoKeHMs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCYI0M, MpaBuiaMH padOThl B 1a0OpaTOPUU U NMpUEMAMH OOpaIlleHus
c JabopaTopHBIM OOOpyJOBaHWEM, H3yYeHHUE © ONHUCaHWe (PU3MYECKHX CBOWCTB 00pa3IoB
HEOpPraHMYECKUX BEIIECTB, HabOmoJaeHue (usnueckux (IUIaBICHUE BOCKA, TasHHUE JIbJa, PAacTUpaHHE
caxapa B CTYIIKE, KUIIEHHUE U KOH/IEHCALUs BOJ/Ibl) U XMMUYECKUX (TOpEHUE CBEYH, IPOKAJTIMBAHUE METHON
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHUCIOTOM) SBJICHM, HAOMIOJIEHUE M ONUCAaHHE IPU3HAKOB
IIPOTEKAHUS XUMUYECKUX Peakuil (pa3siokeHHue caxapa, B3auMOJIEHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOCHCTBHE Kele3a C PpaCTBOPOM COJIU
menu (1), n3ydenue crmocoOoOB pa3ieneHus: CMeceii: ¢ TOMOIIBI0 MarHuTa, (MIBTPOBAaHNE, BBITAPHBAHNE,
TUCTHIUISIIMS, Xpomarorpadus, MpOBEACHHE OYMCTKHA TOBAPEHHOW CONHM, HaOJIOEHUWE W OMKCAaHUE
pE3yJIbTaTOB NPOBENEHUS OMNbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHHME MojeieH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

BasHeiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. Cocras Bo3ayxa. Kucinopon — anemeHT u nmpocroe Bemectso. Haxoxaenue
KHMCIIOpO/ia B MpUpPOJIE, PU3NYECKUE U XUMHUECKHUEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kuciaopoaa. CrocoObl MOMY4YEeHHUS KHUCIOpoAa B JaboOpaTOpuM M IMPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoa B mpupojie. O30H — aJIoTpoIiHas Mou(puKalus KUCIOpOoaa.

TennoBoit  >pdexT XUMHUYECKOH  peakuuu, TEPMOXUMHUYECKHE ypaBHEHHs, JK30- U
SHAOTEPMHUYECKUE peakluu. TOIumMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIEHHE MapHUKOBOIO
a¢dekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT u mpocroe BeniectBo. HaxokaeHue Boaopoja B mpupojne, (pusmueckue u
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIIOCO0bI nmoydeHus. Kuciaots! u conu.

MounsipHblii 00BEM ra3oB. Pacuérsl 1o XUMUYECKUM ypaBHEHUSM.

dusndeckue cBoiicTBa BoAbl. Boga kak pactBoputens. PactBopsl. HachllieHHbIE M HEHACHIIIICHHbBIE
pacTtBopbl. PacTBOpUMOCTh BemieCTB B BOJE. MaccoBasi J10J1sl BEIIECTBA B PACTBOPE. XUMHYECKHE
cBoiicTBa BoJbl. OcHOBaHMsA. Ponb pacTBOpOB B MpUpOAE M B >KM3HM uenoBeka. KpyroBopoT Boxbl B
npupoe. 3arpsisHeHNe NPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukanuss ~ Heopranumueckux — coenuHeHuid.  Oxcuapl.  Knaccudukanms — okcumos:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, am(pOTepHBIE) H HeconeoOpasyromue. HomenknaTtypa
okcu10B. PU3nuecKkre U XMMUUECKHE CBOMCTBAa OKc0B. [losydueHne okcuaos.

OcHoBanus. Knaccuduxanust ocHoBaHui: 1MIENOYM U HEpacTBOpUMbIe ocHoBaHMs. HoMmeHkiaTypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocHOBaHUM.

Kucnotsl. Knaccudpukanus kucinor. Homenknatypa kucinor. @usndeckie 1 XUMHYECKHE CBOMCTBA
kucnot. Pan akrusHoctu metamuioB H. H. bekerosa. [lonyyenue kucnor.



Comu. Homenkinarypa coneil. @uznueckue 1 XuMudeckue cBoictsa coseil. [lonydyenne coneil.

['eneTnyeckas CBsI3b MEXKIy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KauecTBEHHOE OIpeAeNieHue COACpkKaHHUs KHUCIOpoJa B BO3JyXe, MOJy4deHHe, coOupaHue,
pacrno3HaBaHHE U U3yYEHHUE CBOMCTB KHCIIOPO/A, HAOII0EHHE B3aMMOJEHCTBHS BELIECTB C KUCIOPOJIOM
U YCJIOBHSI BOSHUKHOBEHMS U MPEKpalIeHUs ropeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3laMi OKCHUIOB U
ONMCaHWE WX CBOMCTB, IOJIydYeHHE, COOMpAHWE, pACIIO3HABAHME M H3Y4YEHHE CBOWCTB BOJOpOJA
(ropenue), B3auMmozeiicTBue Bojgopoaa ¢ okcugom wmeau (II)  (BO3MOKHO  HWCIHOJIB30BaHUE
BUJICOMATEPHAJIOB), HAOOIeHHE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOJIb, MCCIeI0BaHUE 0COOEHHOCTEH
pacTBOPEHMS BEIIECTB C PA3JIMYHOM PAaCTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C ONPEAEIEHHOU
MacCOBOM J10JIei paCTBOPEHHOIO BEIIECTBA, B3aUMOACHCTBUE BOJIbI C METAJJIaMU (HAaTPUEM U KaJbLIUEM)
(BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUANIOB), HCCIEJA0BaHUE OOpa3l0B HEOPraHWYECKUX BEIECTB
Pa3NIMYHBIX KJIACCOB, HAOIIOEHNE U3MEHEHUSI OKPACKU MHIMKATOPOB B PACTBOpaX KHCJIOT U IIEIOYEH,
u3ydueHue B3aumozeictBust okcuga menu (II) ¢ pacTtBopom cepHOM KHUCIOTBHI, KMCIOT C METajulaMu,
peakuuii HelTpaiu3anuu, MoJIy4eHHe HEpaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJTHOTO METALIAa JPYTUM
13 PacTBOpa COJIM, PELIEHNE SKCIEPUMEHTANIBHBIX 33]1a4 10 TeMe «Ba)kHelue Ki1acchl HeOPraHUYECKUX
COCIMHEHUI.

IMepuonuveckuii 3axkoH u Ilepumoamueckasi cucrema xumudeckux -3jementos /. H.
MenpesneeBa. Crpoenue aToMoB. Xumuuyeckass cBfi3b. OKHCIMTEJbHO-BOCCTAHOBHUTE/IbHBIE
peakuun

[lepBble TOMBITKA KIACCU(PUKANNNA XHUMHUYSCKUX 3JIeMEHTOB. [loHSITHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (IIENIOYHBIE W IIEJIOYHO3EMEIbHbIE METAJUIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbI€ 00pa3yroT aM(pOTEPHbIE OKCUABI U TUAPOKCUIBL.

[lIepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux siaeMeHToB /[[. M. Menneneesa.
Kopotkomnepuonnas u mmmHHONIEproaHas Gopmel [leproandeckoil cHCTEMBI XUMHYECKUX AJIEMEHTOB /1.
U. MenpneneeBa. [lepuoast u rpynmbl. @U3HMUEeCKUN CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB Nepuoaa u
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHuEe 3JIEKTPOHHBIX
oboitouek atoMoB TiepBbIXx 20 xUMHYeCKHX 3neMeHTOB [lepmommdeckoii cuctemsl [[. 1. Menneneesa.
XapakTepucTuka XHMHUYECKOIO 3JIEMEHTa 1o ero mnojoxenuto B Ilepmoaunueckoit cucreme [l.
N. Menneneesa.

3aKOHOMEPHOCTU HW3MEHEHUsl pajuyca aTOMOB XHMHUYECKHX 3JEMEHTOB, METaUIMYECKUX H
HEMETAJIIMYECKUX CBOMCTB 10 IPyIIaM U MepruoJiaM.

3nauenune llepumoanueckoro 3akoHa u [lepmoanyeckol CUCTEMBI XUMUYECKHUX DJIEMEHTOB JIf
pa3BuTHs Hayku U npakTuku. [. . MenaeneeB — yu4€HbIN U rpakJaHUH.

Xumudeckasi cBs3b. KoBaneHTHas (TMOJSpHAas M HEMOJSIPHAs) CBS3b. DIEKTPOOTPUIIATEIHHOCTH
XUMHUYECKUX AJIeMEHTOB. VIOHHAs CBS3b.

Crenenb oxkucieHusi. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpoluecchl okucineHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydyeHue oOpa3loB BEIIECTB METAIJIOB W HEMETAJJIOB, B3aMMOJECHCTBHE THAPOKCUAA LIMHKA C
pacTBOpaMH KHCIOT M IIEJIOYEd, MPOBENECHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKuil (TrOpeHue, peakiuu pa3ioKeHus, COSTUHEHMS).

Mesicnpeomemmnie céasu

Peanuzanus MeXNpeaMETHBIX CBsI3€H NMpPHU M3YyYEHUH XHMHUU B 8 KJIacCe€ OCYILECTBISIETCS uepe3
MCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMH
JUIS OT/I€TBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO01re ecTecTBEHHO-HAYYHBIC MMOHATHS: HAYYHBINA (PaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHATTU3, CHHTE3,
KJ1accupUKalus, NePUOAUYHOCTb, HAOIIOJEHNE, SKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHE, MOJEIb,
SIBJICHHE.

dusnka: Matepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIbI, PaTHOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUYECKUM 3apsjl, BELIECTBO, TeNO, O0BEM, arperarHoe COCTOSIHWE BeIlecTBa, ras,
(bu3nyecKkre BeIMUMHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TJIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, qeixanue, 6uochepa.

I'eorpadus: armocdepa, rugpochepa, MUHEpalbl, TOPHBIE MOPOABI, IOJE3HbIE MCKOIMAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHU4YecKasi peakius

[lepnonnueckuit 3akoH. Ilepmonnueckas cucrema xumuueckux snemeHToB JI. M. Menneneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KaJMsl, KajdblUUsg M HMX COCJUHEHUH B COOTBETCTBHM C IIOJIOXKEHUEM JJIEMEHTOB B
[Tepuoanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKON CBSI3U. THIIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCHUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus v HOMEHKIIaTypa HEOPTaHWYECKUX BEIIECTB. XMUMHYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3jMYHbIM  KJjaccaM HEOPraHWYECKUX COEIUHEHMH, TeHEeTHYecKass CBA3b
HEOPraHUYECKHUX BEILECTB.

Knaccupukanuss XUMHYECKMX peakiuil M0 pPa3NUYHbIM NpuU3HAKaM (IO YHUCIYy W COCTaBY
YYacTBYIOUIMX B PEaKIMHU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, MO HW3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKHUX DJIEMEHTOB, 1O OOpAaTUMOCTH, IO YYaCTHIO KaTalu3aropa). DK30- M JIHIOTCPMHUYCCKHEC
peakluu, TepPMOXUMHUUECKUE YPABHEHHUS.

[TonsATHE O CKOPOCTH XUMHUUECKOH peakuu. [loHsTHe 006 00paTUMBIX 1 HEOOPATUMBIX XUMHYECKIX
peakuusax. [loHsiTHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonsrtue o karamuze. [lonsTue o
XUMHUECKOM paBHOBecHM. (DAKTOpPbI, BIMSIOLUIME HAa CKOPOCTb XMMHUYECKON pPEaKIUH U IOJIOKEHHE
XUMHUYECKOIO PAaBHOBECHS.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE  PEAKIIMH, AJIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHON peakuuu. COCTaBICHUE YPABHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopus 37EKTPOIUTUUECKON TUCCOLUALMU. DIEKTPOIUTHl U HEAJIEKTPOJUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AuccolMaly BEIIECTB ¢ Pa3jIMYHbIMU BUAAMH XUMUYECKOW cBsi3u. CTeneHb AUCCOLUAIIH.
CunbHbIe U crabble IEKTPOIUTHIL.

Peakuuu wnoHHOro oOMeHa. YcClIOBUS MPOTEKaHMUsI peaKkUUid HOHHOrO OOMEHa, IIOJHBbIE U
COKpallléHHbIE MOHHBIE ypaBHEHMs peakuuili. CBONHCTBA KHUCJIOT, OCHOBAaHUW U COJEH B CBETE
MpEeACTaBICHUN 00 SJEKTPONUTUUECKON nuccornmanui. KadecTBeHHbIe peakiuu Ha WOHBL [loHsaTHe o
THJIPOJIN3E COJIEN.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJENSIMH KPUCTAUIMUECKUX PEIIETOK HEOPTaHMYECKUX BEUIECTB — METAJIOB U
HeMeTaJsIoB (rpadura M anmasa), CIOKHBIX BELIECTB (XJIOPHAA HATpHsl), UCCIEJOBAaHUE 3aBUCUMOCTHU
CKOPOCTH  XUMHYECKOW peakIuu OT BO3ACUCTBHUA  pa3iIMYHBIX  (AKTOPOB, HCCIEIOBaHUE
AJIEKTPOIPOBOHOCTH PACTBOPOB BELIECTB, IMpoOIlecca TUCCOLMALMU KHCIOT, MLIEJIo4Yed U  cosel
(BO3BMOXKHO HCIIOJIb30BAaHME BHJIEO MAaTEPHANIOB), MPOBEIEHUE OIBITOB, WIUTIOCTPUPYIOMIMX MPU3HAKU
MPOTEKaHUs PEaKIMii MOHHOro oOMmeHa (0Opa3oBaHHME OCaJKa, BBIJICJICHUE Tra3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, UJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHne, peakiuu
pa3ioXKeHUsl, COEIMHEHUs), PACIIO3HABaHWE HEOPraHMYECKHX BEIIECTB C MOMOIIbI KaueCTBEHHBIX
peakIMii Ha MOHBI, pELIEHNE YKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTayuibl 1 MX coeJMHEHUSA

OOmiast xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTENEHU
okucnenusi. CtpoeHne u pu3NUEeCKUe CBONCTBA MPOCTHIX BEIIECTB — T'aJIOTEHOB. XMUMHYECKHE CBOMCTBA
Ha MpuMepe XJopa (B3auMoJeiicTBre ¢ MeTaJllIaM1, HeMeTallJlaMH, 1ejao4aMu). XiaopoBoaopo. ConsHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJIydeHHe, NpuMeHeHue. JleiicTBue XJiopa M XJIOPOBOAOpOJAa Ha
OpraHu3M uejoBeka. BaxkHeilne XJI0puabl U UX HAX0XKACHHUE B IPUPOJIE.

OO6mras xapakTepucTuka 35eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
crerieHn okucieHus. CtpoeHue M (U3NYECKHE CBOICTBAa NMPOCTBHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AnnotpornHble MOAU(UKAIIMK KHCIOpPOJa W Cepbl. XUMHYECKHe CBOWCTBa cepbl. (CepoBoAOpoO,
cTpoeHue, (u3n4Yeckue M XHUMUYeckue cBOHCTBa. OKCHIBI Cepbl Kak MPEACTABUTEIN KHUCIOTHBIX
okcuoB. CepHasi KUCIIOTa, (PU3NYECKHE M XMMHUYECKHe CBOWCTBa (0OIIMe Kak MpeJCcTaBUTElNs Kiacca
KUCJIOT W crenuduueckue). XUMUYECKHE PpeakiuH, JIeXkallde B OCHOBE MPOMBIIUIEHHOTO crocoda



MOJIy4eHUs1 CEepHOU KHUCIOThI. [IpumeHenue cepHoit kucinoThl. CoOlM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peaknus Ha cyibpar-uoH. HaxoxxmeHnue cepbl U €€ COeIUHEHUN B MPUPOJE. XUMHUECKOE 3arpsi3HCHHE
OKpY’Kalollle cpefbl COCAUHEHUSMH Cepbl (KUCIOTHBIE JOXKIU, 3arpsi3HEHHE BO3AyXa M BOJOEMOB),
CIOCOOBI €T0 MPEIOTBPAIICHHS.

OO0mmas xapakTepucTrka 37MeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC
CTETIEHU OKHCIIEHUs. A30T, pacHpoCTpaHEeHUWE B MpHUpoAe, (U3NYECKHEe U XMMHYECKHE CBOWCTBA.
KpyroBopor azora B mpupoae. AMMHAK, ero (u3uyeckue M XMMHUYECKHE CBOICTBA, IMOJydyeHHE H
npuMmenenue. Coiau aMMOHUS, UX (U3NYECKHUE U XMMHUYECKUE CBOICTBa, mpuMmeHeHue. KadecTBeHHas
peaxiys Ha MOHBI aMMOHUsS. A30THAsl KUCJIOTa, €€ ToJyueHue, PU3NYeCKue M XUMUYECKUE CBOWCTBA
(obmue kak mpeAcTaBUTENS Kjacca KHCIOT W cnenuduueckue). Vcnonab3oBaHue HUTPATOB U COJEi
aMMOHHSI B KauyeCTBE MHHEPAIbHBIX YHAOOpeHHH. XHMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpebl
COCIUHEHUSIMHU a30Ta (KUCIIOTHBIC [OXIW, 3arps3HEHHE BO3AyXa, MOuYBbl U BoAoéMoB). dDocdop,
aiotpornHbie Mogudukanuu dochopa, dusmueckue u xumudeckue cpoiictBa. Oxcupa ¢ocehopa (V) u
dochopHas kucnora, Gpuzndeckrue U XMMHYECKHUE CBOICTBa, monydenue. McnonszoBanue docdaroB B
KaueCTBE MHUHEPAIBHBIX YI0OpEHUH.

OO6mras xapakTepucTuka 35eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTETIEHU OKHCICHHs. YTIIEPOJ, aJUIOTPOIHbIE MOAU(HKALINN, PACIPOCTPAHEHHUE B IPUPOAE, (pu3nuecKue
U XUMHYecKHe cBoiicTBa. Ancopouus. KpyroBopor yriepoma B mpupone. OKcuIbl yriiepoja, uX
du3nyYecKue M XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OPraHU3MEI, IMOJIYYCHHUE W TNPUMCHCHHE.
DKoJjoru4eckre mpoodiieMbl, CBsi3aHHbIE ¢ okcuaoM yrieposa (IV), runoreza rmo0aibHOrO MOTEIUICHUS
KJIMMaTa, TapHUKOBBINA 3 (dekT. YTobHas KUCI0Ta U €€ COJH, NX (PU3NYecKre W XUMUYECKHE CBOMCTRA,
nojiyueHue u npumeHenue. KauectBenHasi peakius Ha kapOoHaT-uoHBL Mcmonb3oBanue kapOOHATOB B
OBITY, MEIUIIMHE, IPOMBIIIICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHHUAX yriepoja (MeTaH,
3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TIIMLEPUH, YKCYCHas Kuciaota). [IpupoHbie HCTOYHUKHU YTII€BOJOPOI0B
(yronab, mnpupoAHbld Tra3, HEPTb), MPOAYKTHl HUX IMepepaboTku (OeH3WH), UX poib B OBITY U
POMBIIIIEHHOCTH. [loHsITHE 0 OMONOrMYecKH Ba)KHBIX BEIIECTBAX: KUpPax, OeNKax, yrieBoJax — U UX
poJu B )KM3HM YenoBeka. MaTepuanbHOE €IMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COSAMHEHUH.

Kpemunii, ero ¢gusnueckne U XMMUYECKHE CBOMCTBA, MOJIyueHHE M npuMeHeHue. CoenuHeHus
KpemHusi B mnpupozge. OOmme mnpencraBieHuss o6 okcunae kpemHus (IV) um kpeMHHEBOH KHCIIOTE.
CundkaThl, X HCIIONb30BaHUE B OBITY, B MPOMBINLJICHHOCTH. BakHeime cTpouTenbHble MaTepHuabl:
KepaMHuKa, CTEeKJO, LEeMeHT, OeroH, xeine300eTroH. [IpobOrembl 0G€30macHOrO  HCIOJIB30BAHUS
CTPOUTETHHBIX MaTEPUAJIOB B TIOBCEAHEBHOM KH3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEILIECTB, CBOWCTB COJITHOM KHCJIOTBI, IPOBEIECHUE
KAueCTBEHHBIX peaklMi Ha XJIOPUA-UOHBI W HAOMIOJIEHUE TMPU3HAKOB HUX TMPOTEKaHHS, OMBITHI,
oTpaxawlue (usnueckue M XUMHUYECKHE CBOWCTBAa TaJIOTEHOB W MX COEIMHEHUH (BO3MOXKHO
UCIONIb30BaHNWE  BHJIEOMATEPHANIOB), O3HAKOMIIEHHE C oOpasliaMu XJOPUAOB  (TAJOT€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3lamMu cepbl U €€ COeAMHEHUSAMU (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPUAIIOB),
HalOIo/IeHne mpoiecca OOyIIMBaHMS caxapa MOJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI,
M3Y4€HHE XUMUYECKHX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI, TPOBEJCHNE KAaUECTBEHHOMN peakluy Ha
cynbdaT-uoH U HaONIO/ICHHWE TpU3HAKa €€ MPOTeKaHWUs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOWCTBAMU
azota, ¢pocdopa U UX coeqUHEHUHN (BO3MOKHO HCITOJIb30BAHHE BUICOMATEPUAIOB), 00pa3iaMu a30THBIX
u (ochopHbIX ynoOpeHul, moimydeHue, coOMpaHue, paclo3HaBaHWE W W3YYEHHE CBONCTB aMMHUaKa,
MPOBEICHUE KAYECTBEHHBIX pEaklMi Ha WOH aMMOHUS U (ocharT-MOH W HM3YUYECHHE MPU3HAKOB HX
MPOTEKAaHUs, B3aUMOJECUCTBUE KOHUEHTPUPOBAHHOW Aa30THOW KHUCIOTBI C MeIbI0 (BO3MOXKHO
MCIOJIb30BaHNE BUJEOMATEPHUATIOB), W3YYEHHE MOJeNiell KPUCTAIIMYECKUX PEIIETOK anMasa, rpadura,
¢bymiepeHa, 03HAKOMIICHHE € MPOIIECCOM aACcOpPOLUU pACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, pacrio3HaBaHUE U HW3YYEHHE CBOWCTB YIJIEKHCIIOTO
ra3a, MpOBEJACHUE KAYEeCTBEHHBIX peaklii Ha KapOOHAT M CWJIMKAT-HOHBI M H3y4YeHUE MPU3HAKOB X
MPOTEKAaHUs,  O3HAKOMJIEHME ¢  NPOAYKIMEH  CHJIMKATHOM  NPOMBIIIEHHOCTH,  pElIeHHe
AKCIEPUMEHTANIbHBIX 3a/a4 10 Teme «BaxkHeile HeMeTamibl U UX COeAUHEHUS».

MeTa/uibl M UX COeTMHEHUSI

OO0mas XxapakTepUCTUKa XMUMHUYECKUX DSJIEMEHTOB — METAUIOB HA OCHOBAHHMHM WX MOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux sneMmeHToB JI. M. MenaeneeBa u ctpoeHusi atomoB. CtpoeHue
MeTauioB. Meramnyeckas CBsi3b M METaJUIMUecKash KpUCTAJUIMYecKass pemeTka. DIEKTPOXUMUUYECKUN



psan HanpsbkeHHH MetaiioB. DU3MUECKWE M XUMHYECKHE CBOicTBa MerayuioB. OOmme crnocoObl
MoJIydyeHus: MeTayuioB. [loHATHE O KOPPO3UM METANIIOB, OCHOBHBIE CIOCOOBI 3alllUTHl UX OT KOPPO3UH.
Crnagsl (CTallb, 9yTYH, TIOPATIOMUHUN, OPOH3a) ¥ NX IPUMEHEHHUE B OBITY U IPOMBIIIUICHHOCTH.

[Ilenmounble MeTaybl: MojnokeHue B llepuoguyeckoll cucTeMe XUMHUYECKHX SJIEMEHTOB /I.
W. MenpeneeBa, CTpoeHHE UX aTOMOB, HaXOXkJAeHHE B mpupoje. Puznueckue U XMMUYECKHUE CBOICTBA
(na mpumepe HaTpus U Kanus). OKCUIBl U THAPOKCHABI HATpusi U Kanus. [IpruMeHeHue MIeToYHBIX
METAJUIOB U UX COCIUHEHUH.

[IlenouHO3eMeNbHBIE METAJJIBI MarHuid W Kaublui: mnojokeHue B Ilepuonnueckoit cucreme
xuMH4YecKux 3yeMeHToB . 1. MeneneeBa, CTpoeHHE UX aTOMOB, HaXOXKJICHHUE B Ipupoie. Puznueckue
U XUMHUYECKHE CBOMCTBa MarHus M Kaiublus. Baxueilmue coeanHeHus Kanblus (OKCHI, THAPOKCHI,
coin). JKEcTKoCcTh BOJbI U CLIOCOOBI €€ YCTpaHEHUS.

AsnroMuHMit: nonoxkenue B [lepuoanueckoit cucreme xumudeckux snemeHToB . Y. Menneneena,
CTPOCHHUE aToMa, HaxoXxiaeHue B mpupoje. Du3MUecKue U XUMUYECKHUE CBOMCTBA aIFOMUHUA.
AMpoTepHbIe CBOMCTBA OKCHJIA U TUIPOKCUA ATTIOMUHUS.

Kene3o: monoxenue B Ilepmommueckoil cucreme xumuyeckux snemMeHtoB [[. WM. Menneneesa,
CTPOEHHE aToOMa, HaxoxJeHue B mnpuponae. dusmyeckne M XUMHUYECKHE CBOMCTBa xkene3a. OKcuusbl,
ruzapokcuabl ¥ conu xenesa (I1) u xenesa (I11), ux cocras, cBoicTBa U NOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C oOpasllaMH METAJJIOB M CIUIaBOB, WUX (U3UYECKUMHU CBONCTBAMH, H3y4YeHUE
pE3yNbTaTOB KOPPO3UM METAVIOB (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJIA KajbllMsg M HATPHUS C BOJOM (BO3MOXHO HMCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAaHHE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHHUs jKele3a B KUCTIopone (BO3MOMXKHO
WCII0JIb30BaHNUE BUICOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUSI KAY€CTBEHHBIX PEaKlMii HAa MOHBI: MarHusl,
KaJIbIIMS, allOMUHMS, ITMHKa, *kene3a (1) u xenesa (II1), menu (1), HaGmroaeHNe ¥ ONMCaHUE MPOIECCOB
OKpalllMBaHUsl IUIAMEHM HMOHAMHM  HATpUs, Kajaus ¢ KaiblUs (BO3MOXKHO  HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNEe aM(DOTEPHBIX CBOMCTB TUAPOKCHIA AIOMUHUS U TUIPOKCH]IA ITMHKA,
pelieHne SKCIepUMEHTAIBHBIX 3a/1a4 10 TeMe «BajkHelIne MeTauibl U UX COSTUHEHUSD.

X¥MHUS U OKpYKAKLIas cpeaa

BemectBa 1 maTepualibl B MOBCETHEBHOW KU3HU YelioBeKa. bezonacHoe MCnoib30BaHNE BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [IepBas moMOIIb MPH XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHNE OKPY>KaIOIIeH cpeibl (MpeesibHast 0MyCTUMAasi KOHIIEHTPAIKs BEIECTB,
nanee — [1J1K). Poib XuMuu B pelieHHH SKOJIOTHYECKUX MpooIem.

Xumuueckuii IKcnepumenm:

M3y4eHue o00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAIIOB, MOJTMMEPHBIE MaTEPHAIIBI).

Meoscnpeomemnwie ceasu

Peanuzaiust MeXnpeaAMETHBIX CBSI3€M MPU U3YyYEHWH XMMHUHU B 9 Kiacce OCYIIECTBISIETCS uepes
WCIIOJIH30BaHNUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK W TOHSATUH, SBJISIFOIINXCSI CHCTEMHBIMU
JUISL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHbIE TTOHATHUS: HAYUHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHUsI, aHAJIU3, CHHTE3,
KiaccuuKalus, NepPUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJACTUPOBAHUE, M3MEPEHUE, MOJEINb,
SIBJICHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPUAITBI.

®usuka: Matepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHJ, U30TOIbI, PAAUOAKTUBHOCTb,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsii, NPOBOJHUKH, TMOJIYINPOBOJHUKU, AUDICKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TeNO, OO0BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KPUCTAJUTMYECKasi PEMIETKA, CIUIaBbl, (PU3NUYECKHE BEIMYMHBI, €IUHUIIBI H3MEPEHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi:  ¢dorocunTes, npixaHue, Ouocdepa, HIKOCHCTEMA, MHUHEpAIbHBIE yI0OpEeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEILIECTBA.

['eorpadms: armocdepa, ruapochepa, MUHEpadbl, TOPHBIE TOPOABI, IOJE3HBIE HCKOIAeMEbIE,
TOTUIMBO, BOJTHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMTPOT'PAMMBLI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM9HOCTHBIE Pe3yNIbTAaThl OCBOCHHS MMPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHMsI TOCTUTAIOTCS B
X07ic OOy4YCHHsT XUMHHM B €IUHCTBE YYCOHOH W BOCHHTATEIILHOW JEATEILHOCTH B COOTBETCTBHH C
TpaaAuIIUOHHBIMU pOCCHﬁCKHMH COOUOKYJIbTYPHBIMU MW JYXOBHO-HPABCTBCHHBIMHU  IICHHOCTSIMH,
MPHUHATHIMU B OOIIECTBE MPaBUIIAMU M HOPMaMH ITOBE/ICHUS M CITOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U COLUATM3AIUN 00yJarOIIIXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAKT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
IIO3UTUBHBIX IEHHOCTHBIX OpI/ICHTaL[I/If/’I H paClIupCHUC OIIbITa JCATCIBHOCTHU Ha eé OCHOBC€, B TOM 4YHUCJIC B
YacTH:

1) naTpruoTHYECKOro BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBCHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAYYHOMY
HacCJICAU0, IIOHUMAaHuA 3HA4YCHUA XUMHUYECKOU HAayYKH B JXU3HHU COBPEMCHHOI'O O6IIICCTB3, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEpHOW WH(pOpPMALUEl O TIePENOBBIX JOCTHKCHUSAX W OTKPBITUSIX MHUPOBOW U
OTEYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MMPEACTABJICHUA O COLMAJIbHBIX HOpMax W IpaBHUJIaX MEKIMYHOCTHBIX OTHOIIIEHUN B KOJIJICKTHUBCEC,
KOMMYHUKATHBHOH  KOMIIETGHTHOCTH B  OOIIECTBEHHO  TOJIC3HOH, y4eOHOHUCCIIEIOBATEIBCKOM,
TBOPUYECKON M JPYruX BUIAX JACSITEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH IESTEIILHOCTH
NpHU BBINOJHCHUU YUYEOHBIX, ITO3HABATEIBHBIX 3a/la4, BBINIOJHCHUU XHUMHYECKHX OSKCIEPHUMEHTOB,
CO3JaHUuN y‘~IC6HI)IX IIPOCKTOB, CTPECMIJICHHA K B3aMMOIIOHMMAHHWIO W B3aUMOIIOMOIIHM B IIPOLICCCC STOU
y4eOHOU JIeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEJACHUE M TIOCTYIKH CBOHMX TOBAPHIICH C
MMO3UIIMKU HPABCTBCHHBIX U ITPABOBBIX HOPM C yLIéTOM OCO3HaHUA HOCJIG[[CTBI/If/'I IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O TIO3HAHUS:

MHPOBO33PEHUYECKUE TIPEACTABICHUS O BENICCTBE M XUMHYECKOH pEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH U COCTaBISIONINE OCHOBY JJISi IOHUMAaHUs CYIIHOCTH HAYYHOH
KapTUHBI MHpa, MPEACTABICHUSA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA HPHUPOABLI, B3aUMOCBA3AX
YeloBeKa ¢ MPUPOTHON CPEloil, O pOJIM XMMHHU B TTO3HAHUH ITUX 3aKOHOMEPHOCTEI;

IMO3HAaBATCJIbHBIC MOTHBLI, HAIIPABJICHHBIC HA IMOJIYYCHHUEC HOBBIX 3HAHUHU 110 XHUMHHU, HCO6XOI[I/IMI)IG
Ui OOBSICHEHHS HaOI0JaeMbIX TPOIIECCOB U SIBIICHUM, TMO3HABATEIbHON, HWH()OPMAIMOHHOW W
YUTATEIbCKON KYyJIbTYphl, B TOM 4YHCII€ HABBIKOB CaMOCTOATEIbHOW pabOThl C Y4EOHBIMH TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOy4YeHHIO ¢ TIO3HAHWIO, JFOOO03HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW U HCCIENOBATENbCKONW JIeATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YEHUS B IajbHEHIIEM;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUC LCHHOCTU XWU3HU, OTBECTCTBCHHOI'O OTHOLICHHA K CBOCMY 3/10pPpOBbIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TMOCIEICTBUN M HENpPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOJIeHUs
QJIKOTOJIs, HAPKOTHUKOB, KYPEHHS), HEOOXOIMMOCTH COOJIIOICHHSI TTPaBUJ 0€30MMaCHOCTH TP 0OpaIieHuu
C XUMHUYECKUMU BEIIECTBAMU B OBITY U PEAbHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS:

MHTEPEC K MPaKTUIECKOMY U3YUYCHUIO TTpodeccuil u Tpyaa pa3aIndHOTO poja, YBaXKEHUE K TPYAY U
pe3yJibTaTaM TPYIOBOW NESATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHHUM IO
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHIYATBLHOW TPACKTOPUH MPOJOKEHHUS 00pa3oBaHUs C y4ETOM
JIMYHOCTHBIX HHTEPCCOB H CIIOCOOHOCTH K XHUMHHU, O6HI€CTB€HHI)IX HHTEPECOB U HOTpe6HOCTeI>i,
yCIEUTHOW MpodecCHOHAbHON NIeATEeNbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH
aJIaNITHPOBAThCS B TPodecCHoHAIBHOM cpejie;

6) 3K0JI0rMYecKOro BOCIIMTAHMS:



HKOJIOTHYECKH I1eJIeco00pa3HOe OTHOLICHHE K MPUPOE KaK HCTOYHHUKY )KM3HH Ha 3eMiie, OCHOBE €&
CYIIECTBOBAHUS, ITOHMMaHHE LIEHHOCTH 30pOBOTO M Oe3omacHoro oOpas3a JKW3HU, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (U3NYECKOMY U TCHUXHYECKOMY 3[0POBbIO, OCO3HAHHE LIEHHOCTH
COONIIOJICHHsI TpaBUJI O€30IIaCHOTO MOBEICHMsI IpU paboTe C BEIIEeCTBAMM, a TAaKKe B CUTYaLMsX,
YIPOXKAKOIUX 310POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH TNPHMEHATh 3HAHMS, IOJy4YaeMble INpPU W3YYEHUM XUMHHM, AJIS peIIeHus 3a7ad,
CBA3AHHBIX C OKPYXKAIOLIEW IPUPOJHOW CPEIOM, Ul IOBBIIICHUS YPOBHS JKOJOTMYECKOW KYJIBTYPBI,
OCO3HaHMs IJIOOATBHOIO XapakTepa HKOJOTMYECKUX IMpoliieM M IMyTed HX pelleHHs I[OCPEeACTBOM
METOZ0OB XHMMHH, JKOJOTMYECKOIO MBIIUICHHs, YMEHUs PYKOBOJICTBOBATbCS UM B II0O3HABATEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeaMETHBIX pe3yibTaTOB BBIACNIAIOT 3HAUYUMbIE [UId  (OPMHUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC,
HKCHEPUMEHT U JIPYroe.), KOTOpPbIe MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax Hu
MIO3BOJISIIOT HA OCHOBE 3HAHUN M3 3TUX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE O LEIOCTHOW HAYyYHOU
KapTMHE MHpa, U YHHUBEpCcaJlbHble Yy4eOHble JAeHCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,
peryIsSTHBHBIE), KOTOpble 00ecneunBalOT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
IUTAHUPOBAHUIO U OCYILLECTBIICHUIO YU€OHOH 1€ TeIbHOCTH.

Ilo3naBaTebHBIE YHUBePCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBrble Jornyeckne aelcTBUSA:

YMEHHSI HUCIOJb30BaTh MPUEMBI JOTMUYECKOTO MBINUIEHUS IMPU OCBOCHHUM 3HAHUI: PACKPHIBATH
CMBICI XUMHYECKHX TMOHATUH (BBLAENATh MX XapaKTepHble MPU3HAKH, YCTAaHABIMBATH B3aHMMOCBS3b C
JIPYTUMH TIOHSTHSIMH), HCIIOJIb30BaTh TIOHATHS I OOBSCHEHHUS OTHCIBHBIX (DAaKTOB W SBJICHHIA,
BBIOMPATh OCHOBAHMS M KPUTEPHUH I KIACCH(PUKAIIMN XUMHYECKUX BEIICCTB U XMMUYCCKUX PEAKIINM,
YCTaHABIIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3M MEXKIY OOBEKTaMH H3y4Y€HHUS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIC, 10 aHAJIOTUH), IEaTh BHIBOJIBI U 3aKITFOUCHUS;

yMEHUE TPUMEHSTh B TIPOIIECCE TIO3HAHUS TMOHATUA (MPEIMETHBIE H METalpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XUMUHU, TPE0OPa30BBIBATH TUPOKO MPUMEHSIEMBbIE
B XMMUU MOJICJIbHBIC TIPEICTABJICHHS] — XUMUUYECKHI 3HAK (CHMBOJI DJIEMEHTA), XUMU4ecKkas (popmyna u
ypaBHEHHE XUMHYECKOW pEakIMu — MpH pPelIeHHH Yy4eOHO-TIO3HABATENbHBIX 3a/lad, C Y4ETOM STHUX
MOJICTIbHBIX MPEACTABICHUN BBISBIATh W XapaKTEPHU30BATh CYIIECTBEHHBIE IPU3HAKH HM3Y4aEMBbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB W XHUMHUYECKUX pEaKIHW, BBIBISATH OOIIHME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIIE/ICTBEHHBIE CBSI3U M MPOTUBOPEUHS B U3y4aEMbIX MPOLECCAX U SIBICHUSX.

ba3oBble ucciegoBareibCkue AecTBUS.

YMEHHME HCMOJIb30BATh IMMOCTABJIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUA, a TAaKXKE B
KauecTBE OCHOBBI I ()OPMUPOBAHMSI THUIOTE3Bl IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHnue OMbITa MO IUIAHUPOBAHMIO, OPraHU3allMd W TPOBEACHHUIO YYCHHUYECKHX
OKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM TIPOIEecca, CaMOCTOSTEIHHO TMPOTHO3UPOBATH €ro
pe3ynbrat, GOpMyIUpoBaTh OOOOIIEHHS ¥ BBIBOJABI IO pe3yabTaTaM TMPOBEAEHHOTO OIBITA,
WCCTIE0OBAHMS, COCTABIIATH OTYET O MPOJICTaHHOM paboTe.

Padora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHATU3UPOBATH U UHTEPIPETUPOBATH MHPOPMAIIUIO PA3IUYHBIX BUIOB U (popm
MIPEJICTABJICHHMSI, TIONy4aeMyI0 M3 Pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJSpHAs JUTEpaTypa XUMHUYECKOTO
coJiepKaHusl, CIIpaBOYHbBIE TTocoOusi, pecypchl HTepHEeTa), KpUTHIECKH OIEHWBATH MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

yMEHHE TPUMEHSTh PAa3IUYHBIE METOABl M 3alpoChl TMPH TOUCKE W O0TOOpe HHPOpMAIMH |
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMMBIX JUIS BBHITIOJHEHHUS YYeOHBIX W TIO3HABATENBHBIX 3a7a4
ompeneéHHOT0 TUMa, NPHOOPETeHHE OmblTa B  00JIACTW  HCIOIB30BaHMUS  MH(GOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJAJE€HUE KYyJIbTYpOH AaKTUBHOIO MCIOJb30BAaHUS Pa3JIMYHBIX



MOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMPATh ONTHUMAIbHYIO (popMy mpescTaBieHus MHGOpMaIUU U
WUTIOCTPUPOBATh pelIaeMble 33Jayd  HECIOKHBIMH CXEMaMH, JIuarpaMmamu, ApyruMu ¢GopMaMu
rpaduKu ¥ UX KOMOMHAIUSIMH;

YMEHHE HCIOIb30BaTh U aHAJIM3UPOBATH B MpoLlecce YYEOHOM U UCCIIEeI0BATENbCKON eI TeIbHOCTH
MHPOPMALIMIO O BIMSHUHM TPOMBIIIJICHHOCTH, CEJIbCKOTO XO3AHCTBAa M TPAHCIOPTa HA COCTOSHUE
OKpY>Karolle MpUpOHON Cpebl.

KoMMmyHUKaTHBHBIE YHHUBeEPCcAIbHbIE YUeOHbIE elCTBHUS:

YMEHHUS 331aBaTh BOMPOCHI (B X0J1¢ AUaNOra U (W) IUCKYCCUH) IO CYIIECTBY O0CYKIIAEMON TEMBI,
(bopMyIHpOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOIHEHUS MPEATI0KEHHOH 3a/1auu;

YMEHHUSI TPEACTaBISITh MOJYyYCHHBIC PE3yJIbTaThl IMO3HABATEIBHON EATEIBHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JeNaTh MPE3EHTALMI0 PE3YyJIbTaTOB BBIIOJHEHUS XMMUYECKOTO 3KCIIEPHMEHTa
(;mabopaTopHOrOo OMBITa, Ja0OPATOPHON pPAaOOTHI IO HCCICJAOBAHHIO CBOWCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABATEIBLHOU W
MCCIICIOBATEIBCKON JIESITEIBbHOCTH IPH PEIICHHH BO3HUKAIOMIMX MPOoOJIeM Ha OCHOBE y4éra OOMIMX
WHTEPECOB W COIJIACOBAHMS TMO3UIMKA (0OCYKICHUs, OOMEH MHCHHUSMH, «MO3TOBBIC IITYPMBIY,
KOOPJMHAIMSI COBMECTHBIX JEHCTBUH, OINpENeeHUe KPUTEPHEB IO OIEHKE KAauecTBAa BBIIOJHEHHOM
paboThI U ApyTHUE).

PeryasitTuBHble yHHBepcaJbHbIe yUeOHbIe eificTBUS:

YMEHHE CaMOCTOSITEJIBHO ONPEACNATh UEIH JESATEIbHOCTH, IUIAHUPOBAaTh, OCYLIECTBIATS,
KOHTPOJMPOBATh W NPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BHIOMpATh Hambolee
3¢ deKTUBHBIE CIIOCOOBI pelIeHHs YYEeOHbIX M MO3HABATENIBHBIX 33134, CAMOCTOSATEIIBHO COCTABIATh WU
KOPPEKTUPOBATh MPEIIOKEHHBIM QJITOPUTM JACUCTBUM IIPU BBITOJIHEHUH 33aJaHUNA C yUETOM IOJIYyYEHUS
HOBBIX 3HaHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIMIX, OLIEHUBAaTh COOTBETCTBUE
IIOJIyYEHHOTO pe3ynbTaTa 3asBICHHOM LEIW, YMEHUE HCIIOJIb30BaTh M AHAIU3UPOBATh KOHTEKCTHI,
IIpeijIaraéMble B yCIIOBUM 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yiIbTaToOB MO OCBOEHHUIO 00S3aTENLHOTO COACPKAHUSI, YCTAaHOBICHHOTO
JTAaHHOM (efiepanbHOll paboueil MporpaMMoOil, BBIJIESIOT: OCBOEHHBIE 00yUYalOIUMHUCS HayYHbIE 3HAHMUS,
YMEHHUS U CTIOCOOBI IEHCTBUH, criennduyueckue s MpeaMeTHON 00acTu « XUMUs», BUIBI 1€ITeIbHOCTH
M0 TOJIYYCHHUIO HOBOTO 3HAHUS, €ro MHTEPIpEeTalliy, MPeoOpa30BaHUIO0 W MPUMEHEHUIO B Pa3IMIHBIX
y4eOHBIX M HOBBIX CUTYaI[UsX.

K xoniy oOydyenust B 8 kiacce npeIMeTHbIE pe3ysbTaThl HA OA30BOM YPOBHE JIOJKHBI OTpaKkaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKHM 3JIEMEHT, IIPOCTOE
BEIIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOPOIHAS M HEOJHOPOIHAs), BAIEHTHOCTb, OTHOCHUTEIIbHAS
aTOMHasi U MOJIEKyJIsipHas Macca, KOJMYECTBO BEILIeCTBa, MOJIb, MOJIIpHash Macca, maccoBas oS
XMMHUYECKOTO 3JeMEHTa B COCJMHEHUH, MOJISIPHBIM O00BEM, OKCHI, KHCJIOTa, OCHOBAHHE, COJb,
ANEKTPOOTPHUIIATEILHOCTh, CTENEeHb OKHUCIIEHUS, XHMHUYECKas peakuus, KIacCUPUKALUSI PEeaKIIHii:
pEeaKkIMM COEJUHEHUS, PpEeaKIUH pPa3JIOKEHHUs, PEeaKIMHM 3aMeIleHUs, peakiuuu oOMeHa, 3K30- H
SHJOTEPMUUYECKHE PEAKIMU, TEIIOBOM 3P(EKT peaknuu, sApO aToma, JJIEKTPOHHBIM CJIOW aToMa,
aTOMHasi opOuTalb, paguyC aToMa, XUMHUYECKas CBS3b, MOJISIPHAs M HEMOJspHAs KOBAJCHTHAs CBS3b,
MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH, PacTBOP, MaccoBas J10Ji BellecTBa (MPOIEHTHAs KOHLEHTPAlLKs) B
pacTBope;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUECKHUX MOHSATHM W MPUMEHSTh 3TH MOHATHUS TIpU
OIMCAaHUU BELIECTB U UX NPEBPALLEHUN;



UCTOJIb30BATh XUMUYECKYI0 CUMBOJIHMKY Ul COCTaBJICHUs (DOPMYJ BEIIECTB U ypaBHEHUH XUMHUYECKUX
pEeaKIunii;

OTIPEIeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX, CTEIICHb OKHCICHHS 3JIEMEHTOB
B OMHApHBIX COEJUHEHUSX, NPUHAAJIEKHOCTh BEIIECTB K ONPENENEHHOMY KJIAcCy COEAMHEHHH 10
dbopmynaM, BUI XMMUYECKOH CBSI3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHMYECKUX COCAMHEHUSX;
packpbiBaTh cMmbIca [lepuonnueckoro 3axkona J[. M. MeHpeneeBa: IOeMOHCTPUpPOBaTh IIOHUMaHUE
IIEPUOJIMYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB OT MX IOJOXKeHUsd B Ilepmonnueckon
CUCTEME, 3aKOHOB COXPaHEHMSI MacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYECHUS,
3aKoHa ABOTaJpo;

OIUCBIBATh U XapaKTepH30BaTh TabauuHy (Gopmy Ileproauueckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyaTh MOHATHUS «TJlaBHas nmoarpymnmna (A-rpynma)» u «modouyHas noarpynmna (b-rpynma)y», manbsie u
OoJblIIME EPUO/IbI, COOTHOCUTh 0003HAUEHUs, KOTOpble uMeroTcs B Tabnuue «llepuoguueckas cuctema
xumuueckux siemeHtoB J[. WM. MenneneeBa» C YHUCIOBBIMM XapaKTEPUCTHMKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsj sapa, oOllee YMUCIO 3JIEKTPOHOB M PACHpEleseHHEe UX IO
AJIEKTPOHHBIM CJIOSIM);

KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKUE BEIECTBAa, XMMUYECKHE peakuuu (I10
YHCITY ¥ COCTABY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, MO TEIIOBOMY dPEKTY);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XUMHYECKHME CBOWCTBA BEINECTB PA3JIMYHBIX KIIACCOB,
MOATBEPK/asi OMNMCAHUE IPUMEpPAMU MOJIEKYJISIPHBIX YpPaBHEHUN COOTBETCTBYIOLIUMX XHUMHUYECKHX
peaKIuii;

IIPOrHO3MPOBATh CBOWCTBAa BELIECTB B 3aBUCUMOCTH OT HX KAuye€CTBEHHOI'O COCTaBa, BO3MOXKHOCTU
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PA3JIMYHBIX YCIOBHSX;

BBIUUCIIATh OTHOCUTEIIBHYKO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOI0 3JIEMEHTa 1o (HopMyJie COEIUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B PacTBOpPE, IPOBOIUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKOHN peaKuy;

IIPUMEHSATh OCHOBHBIE OIEpAllMM MBICIMTEIBHON JEATENbHOCTH — AaHAJIU3 W CHUHTE3, CpPaBHEHHUE,
0000IIeHre, CHCTEMATH3alNI0, KIACCH(HUKAINIO, BBISBICHUE NMPHUYMHHO-CICACTBEHHBIX CBS3CU — IS
U3Y4YECHHs] CBONWCTB BEIIECTB M XMMMUYECKHUX PEAKIMM, €CTECTBEHHO-HAyYHBIE METOJbl IO3HAHUSA —
HaOJI0ICHNE, U3MEPEHNE, MOJICTTMPOBAHNE, SKCIIEPUMEHT (PEabHbIN U MBICIICHHBIN ),

ClleZIoBaTh IpaBUJIaM IOJIb30BAaHMS XMMUYECKOH MOCYA0i M J1abopaTOpHBIM OO0OPYAOBAaHHEM, a TaKXkKe
[IpaBWJIaM OOpalIeHMsI ¢ BEIECTBAMHU B COOTBETCTBUM C MHCTPYKLUSAMU I10 BHIIIOJHEHHUIO Ja0OPATOPHBIX
XMMHUYECKHUX OIBITOB IO IMOJIYyYEHHIO U COOMpaHMIO Ia3000pa3HbIX BEIIECTB (BOJAOPOAA M KHCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEEIEHHON MacCOBOM 10 pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U
IIPOBOANTH XUMHUYECKHE YKCIIEPUMEHTHI 110 PAaClO3HABAaHUIO PACTBOPOB LIEIOUEH M KUCIIOT C TOMOLIBIO
MHIMKATOPOB (JaKkMyc, (heHon(TanenH, METUIIOPAHK U APYTHUE).

K xoHIy 00ydeHus: B 9 kJacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPAXXaTh
C(POPMHUPOBAHHOCTD y OOYHAIOIUXCS YMEHUI:
pPacCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IMOHATUNM: XMMHWYECKUH DJIEMEHT, aTOM, MOJIEKYJa, WOH,
KAaTHOH, aHHOH, IPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTS,
CTENEeHb OKHUCIICHUS, XMMHUYECKas peakius, XMMUYecKas CBs3b, TEIUIOBOM 3((eKT peakuuu, MOIb,
MOJ'ISIpHI;IfI O6T)éM, PaCTBOP, SJICKTPOJIUTHI, HEDJICKTPOJIHUTEI, SJICKTPOJIUTUICCKAA AUCCOLMalys, pCaKIIun
MOHHOTO OOMeHa, KaTaln3aTrop, XUMHMUYECKOE paBHOBecHEe, OoOpaTHMble W HeoOpaTHMble pPEaKIMH,
OKHCINTECIIbHO-BOCCTAHOBUTCIILHBIC pcCaKkuu, OKHCJINTEIIb, BOCCTaHOBUTCIIb, OKHCJICHUC u
BOCCTAQHOBJICHHE,  AJJIOTPOIHUS, aM(OTEpPHOCTh, XHMMHYECKas CBs3b  (KOBaJEHTHAas, HWOHHa,
MeTaJIJINYecKasi), KpUCTalNIMyecKkass pemeéTka, KOppo3usi METaJIOB, CIUIABbl, CKOPOCTb XHWMHYECKOU
peaxuuu, npeaenpHo fomyctumas koHunenrpanus [1JIK BemecTsa;
HWIUTIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MIOHATHH | IPUMCHATE OTHU TIIOHATHUA IIPU
ONMCAHUU BEUIECTB U UX IIPEBPAICHUN;
HCIIOJIB30BAaTh XUMHUYCCKYHO CUMBOJIUKY JIsI COCTABJICHUA (bOpMy.]'[ BEUICCTB U ypaBHeHI/II\/II XUMHNYECKUX
peakuuii;
OMpPEACIIATL BAJICHTHOCTb W CTCIICHb OKHCIICHHA XUMHWYCCKUX 3JICMCHTOB B COCIWMHCHHAX PA3JIMYHOIO
COCTaBa, MPHUHAIIEKHOCTh BEIIECTB K OIpPENeNEHHOMY KJIACCy COEIUHEHUH 1o ¢dopMmynaM, BUJ
XUMHYECKOH CBS3H (KOBaIIeHTHaSI, MOHHas, MeTaJ'IJ'II/IquKafl) B HCOPraHMYCCKHUX COCIUHCHUAX, 3apsai



MOHA 10 XMMHYECKOH (Qopmylie, XapakTep cpelibl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHMIA,
TUI KPUCTAJUTMYECKON PeIIETKN KOHKPETHOIO BEILECTBA;

packpbiBaTh cMmbIca Ilepuonnueckoro 3axona /. . MenneneeBa u 1eMOHCTpUPOBATh €0 IIOHUMAHHUE:
OIUCBIBATh U XapaKTepH30BaTh TabIMuHy0 (popmy Ileproauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB!
pa3nuyath MOHATHUS «TJlaBHas noarpymnmna (A-rpynma)» u «modouyHas noarpymmna (b-rpynma)», mansie u
OosiblIE TNEPUOJbI, COOTHOCUTh O0003HAUEHHs, KOTOpble HMEIOTCA B IEPUOAMYECKON Tabiule, C
YHCIOBBIMU XapaKTEPUCTHUKAMH CTPOSHHS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsj siapa, odlee
YHCII0 IEKTPOHOB M PaCHpeeIeHNUE UX 110 SJIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COEIMHEHUH B IpeJeax MaJbIX IIEPUOJO0B U IJIaBHBIX MOATPYII C
y4€TOM CTPOEHUS X aTOMOB;

KJacCu(UIUPOBaTh XMUMHUYECKHE SJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XMMHUYECKHE peakuuu (1o
YUCIY U COCTAaBY YYacCTBYIOLIMX B PEAKLUHU BELIECTB, [0 TEMJIOBOMY 3((EKTy, 10 U3MEHEHHIO CTEIEeHEeH
OKHCJIEHUSI XMMUUYECKUX 3JIEMEHTOB);

XapaKkTepu3oBaTh (ONHUCHIBaTh) O0IIME U crenupUUIecKue XUMHUYECKUE CBOMCTBA MPOCTBHIX M CIOXKHBIX
BELIECTB, IIOATBEPK/asi OMCAHUE IPUMEpPaMH MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XMUMUYECKHUX peaKIuii;

COCTaBJIATh YpPAaBHEHHUS D3JIEKTPOJUTHUECKON TUCCOLMALMU KHCIOT, IIENOYed U CoJied, IIOJIHBIE U
COKpAIlléHHbIE YPAaBHEHUS peakUUil MOHHOTO OOMEHa, YpaBHEHHUS peaklUi, NOATBEPKIAOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXK]y BELLIECTBAMH PA3JIMUYHbBIX KJIACCOB;

pacKpbIBaTh CYHIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKLUil I[OCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLnil;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHMs, BO3MOXKHOCTU IPOTEKAHUS
XUMHAYECKHX MPEBPANICHUI B Pa3IHYHBIX YCIOBHSX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYISPHYIO M MOJSIDHYIO MacChl BELIECTB, MAacCOBYIO JOJIO
XUMHAYECKOTO AJIEMEHTa 10 (HOpMyJie COCIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PAcTBOpPE, MPOBOIUTH
pacy€Thl 10 YpaBHEHUIO XUMHUECKON PEeaKlny;

coONOIaTh MpaBmiia TOJIH30BAHUS XUMUYECKOH MOCYAOH M J1abOpaTOpHBIM 00OpPYJOBAHUEM, a TaKXKe
IpaBuiIa oOpallleHHs ¢ BELIECTBAMU B COOTBETCTBHM C MHCTPYKLMSMU IO BBINOJIHEHUIO JIAOOPATOPHBIX
XUMHAYECKHX ONBITOB MO TOJXYYECHUIO M COOMPAHHIO ra3000pa3HBIX BEHIECTB (aMMHAKa M YTIIEKHCIOTO
rasa);

IIPOBOAUTH PEAKIUH, IMOATBEPXKJIAIOLINE KAaueCTBEHHBIM COCTAaB pa3jMUYHBIX BEIIECTB: PaclO3HABAThH
OTBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOAUM-, KapOoHaT-, docdaT-, cUIuKar-, cynbdar-, THAPOKCUI-
HOHBI, KaTMOHbI aMMOHMSI M HMOHBI H3YYEHHBIX METAJIJIOB, NPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEpAlMM MBICIUTEIbHON JIEATENbHOCTH — aHajiUu3 W CHHTE3, CpaBHEHUE,
0000111eHre, CUCTEMAaTU3alllIo, BBIBJICHUE NMPUUYMHHO-CIEICTBEHHBIX CBA3EH — Ui M3Y4YEHHUsI CBOMCTB
BEIIECTB U XMUMUYECKUX PEaKIIMi, €CTECTBEHHO-HAyUYHbIE METO/Ibl TO3HAHUS — HA0III0/IEHNE, U3MEpPEHUE,
MO/JICJINPOBaHNE, FIKCIIEPUMEHT (peasbHbI U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

Ne Tema Konuuecmeo | Konuuecme | Konuuecm
mem yacoe o KP 6o IIP

bl

1 IlepBoHavYaIbHBIE XUMUYECKHE TOHATHUS 23 1 2

2 Kucnopon. Bomgopon 9 2

3 Boga. PactBopsl 12 1 1

4 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEAMHEHUN 12 1 1

3) Crpoenue atoma. Ilepnoanueckuii 3akoH U 6

MepUOANYECcKas CUCTEMAa XUMUYECKUX JIEMEHTOB
J.N. Menneneena

6 6. CTpoeHure BENIECTB. XMMUYECKas CBA3b 6 1
Hror 68 4 6

0

TEMATHYECKOE IINTAHUPOBAHUE 9 KJIACC

Ne Tema Konuuecmeo | Konuuecmeo | Konuuecm
mem uacoe KpP 6o IIP

bl

1 Knaccudukanmsi XuMHUECKHX PeaKIui 5 1

2 XHMMHUYECKUE PEAKIINN B BOJHBIX PACTBOPAX 8 1 1

3 Hewmeramnst IV — VII rpynn u ux coequHenus 30 1 4

4 MeTamisl 1 X COSTMHEHUS 14 1 1

5) [TepBoHavanbHbIe CBEIEHUS 00 OPraHUYECKUX 11 1

BEIISCTBAX

Hror 68 4 7

0

Kanennapuo-rematudeckuii njian 8 kiaace
No Hara | dara Tema ypoka Cooeporcanue npumepnoii OOIT 000
yYpOKa | miaH. | (paxr.

1. HepBOHa‘laHBHLIe XUMHUYECCKHE NTOHATHUSA

1 [Ipeamer xumun. BemecTsa u X [Ipenmer xumun. Tena u gewyecmsa.
CBOICTBa
2 MeTtoapl MO3HAHUS B XUMHHI OcHogHnble Memoobl NOZHAHUSAL:

Ha6ﬂ}006Hu€, usmepenue, IKCnepumernm.

3 [IpakTuueckas pabora 1 [Ipuemsr | JlaboparopHoe o000OpymOBaHHWE H TPHUEMBI
0e3omacHOi paboTHI ¢ obpamenust ¢ HuM. [IpaBuna Oe3omacHoOU
000pyIOBaHUEM H BEI[ECTBAMHU. paboThl B XUMHUYECKOH JTa00paTOpUH.

CrtpoeHue TuiaMeHu.

4 YucTele BeleCTBa U CMECH. YucTele BEMIECTBAa U CMECH.

5 [MpakTrueckas padota 2. Ounctka | CriocoOsl pazaenenus cmeceil\ OuncTka
3arpsI3HEHHOM IMOBAPEHHOM COJIM. | 3arpsA3HEHHON MMOBAPEHHOM COJIN.




duznueckre 1 XUMUYECKHE

SIBIICHHS. XMUYECKUE SIBICHHS.

duznyeckre 1 XUMHUUECKHE SIBICHUS.

7 ATOMBI, MOJIEKYJIBI U HUOHBI Atom. Monekyna
8 BemectBa MonekyasipHOTO M
HEMOJIEKYJISIPHOTO CTPOEHHUS
9 IIpocTble u clloKHBIE BElleCTBa IIpocTble 1 ClI0KHBIE BEIIECTBA.
10 XHUMHYECKHUE 3JIEMEHTHI XUMHUYECKUH IIEMEHT
11 OTtHocuTeNbHAs aTOMHAs Macca OTHOcHTENbHAs aTOMHAs
XUMHUYECKUX 3JIEMEHTOB
12 3HAaKM XMMHUYECKHUX 3JIEMEHTOB 3HaKU XUMUYECKUX JIEMEHTOB
13 3aKOH IOCTOSHCTBA COCTaBa 3aKOH MOCTOSHCTBA COCTaBa BEILLECTBA.
BELIECTBA
14 Xumuueckue GOpMyIbl. Xumnueckue Gpopmynsl. HIEKCHI.
OTtHOcHTENbHASA MOJIEKYJISIPHAs OTHOcHTENbHAsA aTOMHAsI U MOJIEKYJISIpHAst
Mmacca Macchl
15 Boruncnenus no XuMHYECKUM MaccoBast 1011 XUMHUYECKOI'0 JJIEMEHTA B
¢dopmynaMm. MaccoBas a0 coequHeHnu.\ 1. BeruncieHnue MaccoBoit
3JIEMEHTA B COEJUHEHUU JIOJTM XMMHYECKOT0 3JIEMEHTA 110 (opMyIIe
COEIMHEHUS.
YcranoBieHue npocTeiiei GopmMyIisl
BEILIECTBA [10 MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB.
16 BasleHTHOCTE XUMUYECKHUX BanentHOCTB
JJIEMEHTOB, OIIPEIEIICHHE
BaJICHTHOCTH 3JIEMEHTOB 10
¢dbopMynaM UX COETUHEHUIN
17 CocraBieHrne XUMHYECKUX BanenTHOCTSD.
(bopMyI1 10 BaJIEHTHOCTH
18 ATOMHO-MOJIEKYJIIPHOE YUEHUE
19 3aKOH COXpaHEHHS MAaCChI 3aKOH COXpaHEHMsI MacChl BEILLIECTB.
BELIECTB
20 XUMUYECKUE YPABHEHMUS 3aKOH COXPaHEHMsI MacChl BELLIECTB.
Xumnyeckue ypaHeHUs. KoadpuuneHTsr.
VYcnoBus 1 IpU3HAKU POTEKaHUS
XAMHYECKHUX PEAKIUH.
21 Tumnbl XUMHYECKUX peakLuit Knaccuukanus XuMHU4ecKuxX peakuui mo

PAa3IMYHBIM IIpHU3HAKaM: YUCIIYy U COCTaBy
HUCXOJHBIX U IMMOJTYYCHHBIX BCIICCTB,
H3MCHEHMIO CTEIICHEH OKHMCIICHUS aTOMOB
XUMHUYCCKUX 3JICMCHTOB; IIOTJIOIICHUIO HUJIN
BBIJICJICHUIO OHCPTHH.




22 [ToBTOpEeHME 1 06001IEHNE TTO
teme: "llepBoHavanbHbIC
XUMHUYECKUE MOHATUSA"

23 KoHTponpHas pabora 1o teme:

"[lepBoHaYaIbHBIE XUMUUYECKHUE
nmoHsTHs"
2. Kucsaopoa. Bogopoa

24 Kucnopon, ero obmas Kucnopon — xuMuueckuii 3J1eMeHT 1
XapaKTEePUCTUKA, HAXOXKJIECHUE B | MPOCTOE BEILIECTBO
MIPUPOJIE U MOJTyUYCHHE

25 CaoiicTBa KHucIopoaa ®dusnyeckre 1 XMMUYECKHE CBOMCTBA

KHUCJIOPO/JIa.

26 [Ipumenenue kucnoposa. [Tonyuyenue u npuMeHEHUE KUCIOPOIa
Kpyrosopot kucinopoaa B Tennosoil 3¢hghexm xumuueckux peaxyuil.
pupoie Ilonamue 06 3K30- u 3HOOMEPMUUECKUX

Peaxkyusix.

27 [IpakTuueckas padota 3. [TonydyeHue u NpUMEHEHNE KUCTIOPO1a
[lonyuyenue u cBoiCcTBa Tennosoil 3¢hghexm xumuueckux peaxyuil.
KHCII0pOo/ia Ilonsamue 06 3k30- u IHOOMEPMUUECKUX

peaxyusx. \ 5. IlonydeHre BogOpoaa u
W3Y4YEHHE €TI0 CBOMCTB.

28 O30H. AJTOTpOMNHS KUCTIOpOaa O30H.

29 Boznyx u ero cocras Cocmas 6o30yxa.

30 Bonopon, ero o6rmias Bomopon — XuMHU4YeCcKHii SJIEMEHT U
XapaKTEePUCTUKA, HAXOXKICHUE B MIPOCTOE BEUIECTBO.
MIPUPOJIE U TIOTyUYCHHE

31 CBoiicTBa ¥ IpUMEHEHHE @u3nYecKre 1 XUMHYECKUE CBOMCTBA
BOJOpOAA BOAOPO/A.

[Tpumenenne Bogopona.

32 [IpakTrueckas padoTa 4. [Tonyuenue Bogopoa B 1a00OpaTOPUH.
[Tonyuenue Boopoaa u Ionyuenue 6000pooa 6 NPOMbIULIEHHOCMU.
HCCIIE0BAHUE €TO CBOMCTB \ 5. TlonyueHue BoAOpOIa U U3yUCHUE €TO0

CBOJWCTB.
3. Boaa. PacTBopbl
33 Bona Booa 6 npupoode. Kpyeosopom 600bl 6
npupode. Puzuueckue u xumuieckue
CB80UCMBa 800bl.

34 XUMHUYECKHE CBOWCTBA U Booa 6 npupooe. Kpyzosopom 600uv! 6
MIPUMEHEHHE BOJIBI npupooe. usuueckue u xumuyecKue

cB0ticmaa 800bi.

35 Bona - pactBoputens. PactBopel | PactBopel. Pacmeopumocms ewjecma 6

gooe




36

MaccoBast 10J1s1 paCTBOPEHHOTO
BEIECTBA

Konuentpauust pactBopoB. MaccoBast 10Jis
pacTBOPEHHOI'O BemiecTBa B pacTBope.\3.
Pacuer m™maccoBoi 10aM pacTBOPEHHOIO
BEILIECTBA B PaCTBOPE.

37 IIpakTryeckas padora 5. Konuenrtpauus pactBopoB. MaccoBas A0
[IpuroTtoBnenue pacTBopa c pacTBOPEHHOI0 BemiecTBa B pacTBope.\3.
MacCOBOM J0Jel pacTBOpeHHOro | Pacuer maccoBo J0AM PacTBOPEHHOIO
BelIecTBa (COJN) BemiectBa B pactBope.\6. I[lpuroroBienue
pacTBOpOB C ONPEACIIEHHOM MacCOBOMU
JI0JIEH paCTBOPEHHOTO BEILIECTBA.
38 [ToBTOpEeHME M 0000IIEHUE IO
temam: "Kucnopon. ['openue",
"Bonopon", "Bona. PactBopsr"
39 KoHTposibHas paboTa mo Teme:
"Kucnopon. I'openue. Bogopon."
40 KonnuecTtBo BemecTBa. Mosnb. Mone — enuHUIIAa KOJWYECTBA BEIECTBA.
MousipHas macca Momnspras macca.
41 Brrunciienus ¢ ucnonap3oBaHueM | Mojib — €AMHULA KOJIMYECTBA BEUIECTBA.
noHsATHsA "KonnyecTBo BemectBa" | MonsipHas  macca.\2.  BerumcieHus 1o
XUMHYECKMM  YpaBHEHUSAM  KOJHYECTBa,
00beMa, MacChl BEIIECTBA IO KOJUYECTBY,
00BeEMy, Macce peareHTOB W MPOIYKTOB
peaKIuu.
42 Brrunciienus ¢ ucnonp3oBaHueM | Mojib — €AMHUIA KOJIMYECTBA BEUIECTBA.
MOHATHS "MoJsipHas macca" MonsipHass  macca.\2.  Beruucienus 1o
XUMUYECKUM  YpPaBHEHUSIM  KOJIMYECTBA,
o0BemMa, Macchl BEIIecTBa MO KOJHMYECTBY,
o0BbeEMy, Macce peareHTOB WJIH NPOIYKTOB
peaKkiui.
43 3akoH ABoraapo. MonspHsIi 3akoH ABorajpo. MosipHbIil 00beM ra3os.

00BEM Ta30B




44

OOBbemMHbBIE OTHOIICHUS Ta30B MPH
XUMUYECKHUX PEaKLUIX

KauecTBeHHBIE peakiy Ha Ta3000pa3HbIE
BemecTBa (KUCIopo 1, Boaopona). O0beMHbIE
OTHONIICHHUST Ta30B TNPH  XUMHYECKUX
peakiusx.\ 2. BeIYuCICHHS 110 XUMHYECKIM
YpaBHECHUSM KOJIHYECTBA, OO0BEMa, MacChl
BEIIeCTBA MO KOJIMYECTBY, 00BbEMY, Macce
peareHTOB WU MPOJAYKTOB PEAKIIUH.

4. OCHOBHbBIE KJIACCHI HEOPraHNIEeCKUX coeTHHEeHU M

45

OKcuapl

Oxkcuapl. Knaccuduxanus. Homenknarypa.
Duzuueckue c80UCMBA OKCUOO8.
XUMHUYEeCKHEe CBOMCTBA OKCHJIOB.
Ilonyuenue u npumenenue okcuoos.

46

IMaapoxcunpl. OcHOBaHUS

OcHoBanus. Kmaccudukanms.
Homenknarypa. Quzuueckue ceovicmaa
ocrnosanuu. Ilonyuenue ocnosanuil.
XUMHUYECKHE CBOIICTBA OCHOBAaHHUM.
Peakius HelTpanu3aiuu.

47

XHUMHUYECKHE CBOMCTBA
OCHOBaHUU

OcHoBanus. Kimaccudukanus.
Homenknarypa. Quzuueckue ceoticmsa
ocrnosanuu. Ilonyuenue ocnosanuil.
XUMUYECKHE CBOICTBA OCHOBAaHHUH.
Peakuus Heltpanuszanuu. UHaukatopsl.
N3menenre okpacku MHIUKATOPOB B
pa3IMYHBIX Cpelax.

48

AmdoTepHbIe OKCHJIBI U
TUJIPOKCHIBI

OcnoBanus. Knaccudukanmus.
Howmenxknarypa. @Qusuueckue ceoticmsa
ocrnosanuu. Ilonyuenue ocnosaHuil.
XUMHUYECKHE CBOMCTBA OCHOBAaHHUH.
Peakuus HelTpanusanuu.




49 Kucnotsl Kucnotel. Kimaccudukarnms.
Howmenxknarypa. @Qusuueckue ceoticmsea
kucaom. Ilonyuenue u npumenenue KUCI0m.
XHUMHYECKUE CBOMCTBA KUCIIOT.
Nupukaropel. I3MeHeHne okpacku
WHJUKATOPOB B PA3JIMYHBIX Cpeflax.
50 XHUMHUYECKHE CBOMCTBA KUCIIOT Kucnotel. Kimaccudukarnms.
Howmenxknarypa. @Qusuueckue ceoticmsea
kucaom. Ilonyuenue u npumenenue KUCI0m.
XUMHUYECKUE CBOMCTBA KUCIIOT.
HNupukaropel. I3MeHeHne okpacku
WHJUKATOPOB B PA3JIMYHBIX Cpelax.
51 Commn Comu. Knaccudukanus. Homenknarypa.
Quzuueckue ceoticmea coneti. Ilonyuenue u
npumeHeHue coaeli. XUMUYECKHE CBOMCTBA
coJiei.
52 XHUMHYECKUE CBOMCTBA COJICH Comnu. Knaccudukanus. Homenknarypa.
Quzuueckue ceoticmea coaeti. llonyuenue u
npumeHeHue coneli. XUMUYECKHE CBOMCTBA
coJiei.
53 [IpakTuyeckas pabora 6. I'eneTnueckass CBsS3b MeEXAYy KJacCaMH
Pemrenue skciepuMeHTATbHBIX HEOPraHUYECKUX COeNUHEeHUH. [Ipobrema
3a1a4 o teme "BaxHeiine 0e30nacHo20 UCNONB306AHUL Geujecms U
KJIaCChI HEOPTaHUYECKUX XUMUYECKUX —peakyuti 8 NOBCEOHeBHOU
coeqrHeHnn" HCUBHU. Toxcuunwie, 2oprodue u

54 [ToBTOpenue u 0600IIEHNE TIO 83pvleoonacuvle  gewjecmea.  bvimosas
Teme: "BakHei1ne Ki1acchl xumuyeckas epamomuocms.\ 7. Pewenue
HEOPTraHUYECKUX COeqMHEHUN" 9KCNEePUMEHMANbHBIX — 3A0a4y  NOo  meme

55 TIoBTOpeHTe ¥ 0GOBIICHH® 110 ((OCHOGHblev K1accol Heop2aHuyecKux
TeMe: "BaxxHelII1e KiIacchl COCOUHEHUIL).
HEOPTraHUYECKUX COeqMHEHUN"

56 KoHTposabHas paboTa 1o Teme:
"Baxxueiiime kiacchl
HEOPraHWYECKUX COeAMHEHUIN"

6. Ctpoenne aroma. Ilepuoanyeckuii 3aK0H U NMEPUOAUYECKAS CUCTEMA XUMHYECKHUX 3JIeMEHTOB

JA.U. MenneneeBa

57 Krnaccudukanus XuMuueckux XUMHYECKHH DIIEMEHT
AJIEMEHTOB

58 ITepuonnueckuit 3akon [1.1. Ilepnonnueckuii 3akoH /I.11. Menneneesa.
Menneneena [Tepuonnueckas cucTeMa XUMHUIECKUX

59 Tleproauueckas TabauLa anemenToB .M. Menaeneepa. ®u3nuecKuid
XIMIYECKHX 3EeMEHTOR CMBICJI aTOMHOTO (TIOPSITKOBOT0) HOMEPA

XUMHUYECKOT0 JIEMEHTa, HOMepa Ipynibl U




Mepro/ia MepruoIMIECKON CHCTEMBI.

60 Crtpoenue aToma Ctpoenue aToma: siipo, SHEPTeTUICCKUI
ypoBeHb. Cocmas si0pa amoma: npomoHul,
HeumpoHwl. 3omonui.
61 Pacrnipenenenuie 31eKTpOHOB 110 CrtpoeHue SHepreTUYECKUX ypoBHEH
SHEPTEeTUYECKUM YPOBHSIM aTOMOB TEepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
nepuoauyeckoit cucremsl J1.1.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHHU S
CBOICTB aTOMOB XUMHUYECKHX AJIEMEHTOB U
UX COEJIMHEHUN Ha OCHOBE MOJIOKEHUS B
nepuoanueckoit cucreme .M. Menaeneena
U CTPOCHHUSI aTOMa.
62 3nauenue [lepuoauueckoro 3nauenue [leprnoanueckoro 3akona J[. 1.
3aKOHA MenneneeBa
5. Ctpoenne BemecTB. XUMHYECKasi CBA3b
63 DNEeKTPOOTPUIIATEILHOCTD DnekmpoompuyamenbHOCMb amomos
XUMUYECKUX IJIEMEHTOB Xumuueckux  21emenmos.  KoBaneHTHas
XUMHUYECKas  CBs3b:  HENOJsSIpHAs U
nossipHast. [lonamue o 6000poOHOU 653U U
64 OCHOBHBIE BUJIbI XUMUUECKOM ee e@uuUAHUU Ha @husuyecKue CceoUCmM8a
CBSI3U seujecms Ha npumepe 600vl. IoHHas CBS3b.
Merannuueckas CBSI3b. Tunwi
KPUCMAIUYECKUX — peuemoK  (amomHuas,
MONEKYIAPHAs, UOHHAS, Memaliuieckas).
3asucumocms Quzuueckux ceolicme
sewecme om Muna  KpUCMAauiIUyecKol
peuiemxu.
65 CreneHb OKUCIEHUS Crenenb okucienus. Onpenenenue
66 CTemeHb OKHCIICHMS CTETNEHU OKUCIIEHUSI aTOMOB XUMHYECKUX
AJIEMEHTOB B COCJIMHEHMSIX.
67 [ToBTOpeHme u 060061IeHNE
M3Y4YEHHOTO B 8 Kilacce.
68 HToroBas KOHTpoJIbHAs paboTa 3a

Kypc 8 kiacca




KanengapHo-temaTudeckuii mian 9 kiaace

HMara | [ara Conepxanue npumepuoit OOII OO0
Ne iaH. | ¢pakr. (B penakuum nporoxkosaa Ne 1/20 ot
ypoka Tema ypoka 04.02.2020 ¢penapaabHOTO yueOHO-
MeTOAHY€eCKOro 00beJUHEeHHS 110
001eMy 00pa3oBaHuUIO)
1. Knaccupukanus XuMuuecKux peakuui (54)
1 OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU Knaccudukanus XuMuuecKkux peakiui 1mno
pPa3NUYHBIM  TIPU3HAKAM: M3MEHEHUIO
CTCTICHEW OKHCIICHUSI aTOMOB XMMHUYECKUX
3JIEMEHTOB; OxucauTens.
Boccranosurens. CymHocTh
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKLuii.
2 TernoBele 3¢ hexThI TennoBoii 3¢ (HeKT XUMUUECKUX PEAKITHIA.
XUMHUYECKHUX PEeaKIIHii [TonsiTHE 00 9K30- U SHIOTEPMHUICCKHUX
peaKIusx.
3 CkopocTb XMMHYECKHX peakiuil | [ToHsATHE O CKOPOCTH XUMHUYECKOM
peaknuu. ®akTOPHI, BIHUSIONIAC HA
CKOpPOCTh XuMudeckoi peakiuu. [lonstue
0 KaTaJlu3aTope.
4 [IpakTryeckas padora 1.
W3yuenue BIusHAS yCIOBUI
MPOBEJCHUS XUMUYECKUX
peaKIui Ha €€ CKOPOCTh
S Ob6partumsie peakiuu. [Tonstue
0 XUMUYECKOM PAaBHOBECHUU
2. XuMH4yecKHe peakuuy B BOAHBIX pacTBopax (84)
6 CymiHocTts nponecca
ANEKTPOIUTUYECKOMN
mucconuanuu. CTeneHb
JIUCCOITUAITIN DNEeKTPOUTHYECKAs TUCCOLMAIIHS
;
DNEKTPOIUTHI M HENIEKTPOIHUTHI. OHBL.
Jucconuanus Kucior, Katnons! 1 aHHOHBI. DIEKTPOIUTHYECKAS
OCHOBAHHUI U coJIeH JIMCCOITHAITHS KUCIIOT, IIeIovueil u coJiel
8 Cnalble U cUIIbHBIC
MeKTpoduThl. CTeneHb
JTUCCOLIMAITUU DNEKTPOIUTH M HEIJICKTPOIUTEHIL.
9
Peaxiiuu nonHoro oOMeHa. Y cioBust
Peakiin nonHoro oomMeHa MPOTEKAHUS PEaKIii HOHHOTO OOMEHa.
10 T'uaponus coneit
11 [IpakTrueckas padota 2.

Pemenue skcnepuMeHTaIbHBIX
3agad mo treMe "CBolicTBa
KHCJIOT OCHOBAHUM U COJIeH Kak
3JIEKTPOJIUTOB"

1. Kauecmeennvie peaxyuu Ha
UOHBL 8 pacmeope.
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[ToBTOpenue u 0606meHue 1o
temam "Knaccudukanms
XUMUYECKUX peakuuu" u
"XUMUYECKUE PEaKIuu B
BOJIHBIX pacTBopax”

13
KontposbHas padota 1
3. Hemerasinl IV — VII rpynn n ux coenunenus (304)
14
IToso)xeHEe HEMETAIIOB B
IIEPUOIUYECKON CUCTEME [TonoxeHne HeMeTaIOB B
XUMHYECKHX deMeHToB JI. 1. MEPUOINYECKON CUCTEME XUMUYECKUX
Menneneea. O0mume cBoiictBa | anementoB [[.1. MenneneeBa. OOmiue
HEMETAJIOB. CBOICTBa HEMETAJIJIOB.
15 I"anorensl: Gpu3nuecKkue U XUMUIECKHE
Xapakrepuctrka ['ajoreHoB cBoiicTBa. CoeTMHEHUS TaJOICHOB:
16 Xuop XJIOPOBOJIOPO/I, XJIOPOBOAOPOIHAS
17 X0pOBOOPOI: MTOJIyYEHUE U KHCJIOTa U €€ COJIN.
CBOMCTBaA
18
CounsiHast KUCIIOTA B €€ COIHU
19 [IpakTuyeckas pabora 3.
ITonyuenue CoISIHON KUCIIOTHI U
M3yYEHHE €€ CBOMCTB
20 XapakTepucTUKa KUCIOpoaa | Cepa: pusnueckre U XUMUICCKHE
CEpBI. cBoiicTBa. CoelMHEHHUS CEpBbI:
21 CBOIiCTBa ¥ IPUMEHEHUE CEPBI CepPOBOIOPOJ, CYIb(HUIBI, OKCHJIBI CEPBI.
22 Ceposonopost. Cymbdupt CepHasi, cepHUCTasi U CEPOBOIOPOTHAS
23 Oxkcup cepst (IV). Cepaucras KHCIIOTEI M UX COITH.
KHUCJIOTa
24 Oxkcup cepsl (V). Cepnas
KHUCJIOTa
25 [IpakTuyeckas padora 4.
Perenne skcriepuMeHTaIbHBIX
3ana4d o teme "Kucnopon u
cepa"
26 X A30T: (pU3HUYECKHE U XUMUICCKUE
apaKTepUCTUKA a30Ta U .
(bocdopa. Dusmueckue u cBoiictBa. AMMHak. Cojim aMMOHHS.
XUMIYECKIE CBONCTRA 4304 Oxcuanl a30Ta. A30THAS KHCJIOTa U €€
57 T— coiu. Pocdop: (bvmnqecxne U
XUMHYecKHe cBoiicTBa. CoequHEHHS
28 [IpakTuyeckas padora 5. bocdopa: oxcra hocdopa (V),
lomyserne amMmuaKa 1 opTodochopHas KUCIIOTa U €€ CONH.
W3YYEHHE €r0 CBOMCTB
29 Coan aMMOHMUSA
30 A30THas KHciIoTa
31 Comnn a30THOM KHCIIOTBI
32 dochop
33 Oxkcun dochopa (V).
®dochopHast KUCIIOTa U €€ CONH
34 XapakTepucTuka yriepojaa u Yrnepon: GpuzndecKkue u XUMHUIECKHe

KpEeMHHUSI. AJIIIOTPONUS
yriepoja

CBOMCTBA. AJUIOTPOIHUS YIIEPOIa: ajiMas,
rpaduT, KapOuH, QynaepeHsl.
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XUMHYECKHE CBOMCTBA
yraepoaa. Ancopouus

CoenuHeHHs yriiepoaa: OKCHIBI yriiepoaa
(Il) u (IV), yroyipHast KUCIOTA U €€ COJIH.
Kpemnwuii u ero coequaenus.\10.

36 Oxkcua yrinepona (II) - yrapasrii
ras [Tonyuenne aMMuaka U U3y4eHHUE €TO
37 Oxcun yrepona (IV) - cBoictB.\11. HonyquHeVyrneKchoro
VTIEKHCITBII T23 rasza v U3y4eHue ero CBOMCTB.
38 YTronbHas KUCIIOTA U €€ COJIH.
Kpyrosopor yrnepoaa B
IPUPOJIe
39 [IpakTryeckas padora 6.
[Tomyyenue okcu yriepoaa
(IV) u uzyuyenue ero cBOMCTB.
PacniosnaBanue kapOOHATOB
40 Kpemnuii. Oxcun kpemuus (IV)
41 KpeMHueBast Kuciiora v €e CoJju.
Crekno. I{ement
43 [ToBTOpEeHHE M 000OIIEHUE TIO
HEMeTaJIaM
44 KoHntposbhas padota 2
«Hemeramabny
4. MeTtajuibl M UX coeauHeHust (14)
XapaKTepI/ICTI/IKa METAJLJIOB IlonoxeHue MeETalJIOB B HepHOI[I/I‘ICCKOﬁ
45 Haxosk1eHue METAIOB B cucTeMe XuUMHUYeckux dsnemeHtoB J[.U.
TIPUPOJIE U OOIIUE CIIOCOOBI UX MenpaeneeBa. Mertajuibl B HOPUPOJE U
MOJTYYCHUS obme crnocoObl ux mnomyuyeHus. OoOuue
46 . ¢usmueckne cBoiicTBa MeTaynioB. OOrIwe
XuMHUYECKHE CBONCTRA o .
. | XHUMHYECKHE CBOMCTBA METAJIIOB: PEAKIIH
MCTaJLIOB. QHeKIPOXHMquCKHH C HEMeTa/UlaMH, KHCIOTaMH, COJISIMH.
PAJL HATpSOKCHIH MCTA/LIIOB DNEKTPOXUMUYECKUN DSl  HANPSIKEHUU
4 Crutapb metaiuioB. Illenoynble MeTaulbl W HMX
48 [IeouHbIe METAILIB COCTMHCHHUSI. [IlenouyHO3EeMENbHBIC
49 Marnuii. [llenouyno3emMenbHbIE METAJUTBl U UX COCIUHCHUS. AJTIOMUHUMN.
MeETaJlIbI AM(DOTEpHOCTh OKCHJIa W THIPOKCHJA
50 BaskHeiiIHe coeuHeHNs amomunus. JKeneso. CoeuHeHus xKenesa
KaTbIHs. JKeCTKOCTb BOIBI U WX CBOWCTBA: OKCHJbI, THAPOKCUIBI U
51 J— conm xene3a (I1 u I10).
52 BaskHeiiime coequHeHUs
ATFOMHUHMS.
53 Keneso
54 Coenunenus xemnes3a
55
Mpaxtiaeckas pabora 7. 1. Pemenue skcrieprMeHTATBHBIX
3a1a4 o TeMe «MeTtaluiel M MX
Pemenne skcriepuMeHTATBHBIX
h " COCIUHCHUS.
3aj1a4 1o Teme "MeTasuibl
56 [ToBTOpeHue u 06001IeHUE TTO

METa1JIaM
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‘ ‘ KontponsHas pabora 3

5. IlepBoHayabHbIE CBeeHUSA 00 Opranudeckux BemecrBax (114)

58 Opraauueckas XUMHs [TepBoHavyabHBIC CBEICHHS O CTPOCHHUH
59 TpeebHBbIC (HACHIICHHBIC) OpPraHUYECKUX BEIIECTB. YTJIEBOJOPO/IBIL:
YEICBOIOPOTH METaH, JTaH, 3T1fmeH. I/ICTO‘IE—II/IKI/I
60 HenpeenbHbIe YTJIEBOAOPOAOB: PUPOAHBIN ra3, HeTh,
(HeHACHIIEHHbIE) yTOJlb. Kch9ponconep>KamHe
YIJIEBOIOPOIB] COEMHEHUS: CIIUPTHI (METaHOJ, 3TAaHOJI,
TJIMIIEPUH ), KAPOOHOBBIC KHCIIOTHI
61 [Tomumepsbl (
YKCYCHasl KMCJI0Ta, aMUHOYKCYCHas
62 IIponsBosHEIe YIIEBOMOPOMOB. | kyciioTa, CTEAPUHOBAS H OJEHHOBAs
Crmprer KHCJI0ThI). brosiornyecku BaykHbIC
63 BEIIECTBA: KUPBI, TTIIOK03a, OCIKH.
XHMUYECKOE 3arpsiI3HEHUE OKPYIKaIoLIEen
KapOoHOBBIE KUCIIOTHI. CpEeIIbl U €ro MOCJE/ICTBUS.
Cnoxnbie 3¢upsbl. Kupbl
64
Yrnesoanl
65 AMUHOKHCHOTHL. benku.
XUMHYECKOE 3arpsi3HeHne
OKpYKaIOILEH Cpelibl U €ro
MOCIICACTBHSIL.
66 [ToBTOpEeHKE M 0000IIIEHNE
M3YYEHHOTO0 B 9 KJacce.
67 [ToBTOpEeHME M 0000IIIEHNE
M3YYEHHOTO0 B 9 Kiacce.
68 HToroBast KOHTpoOJIbHAsA paboTa
3a Kypc 9 kiacca
MATEPUAJTBHO-TEXHUYECKOE OCHAILIEHUE
Ne HanmeHoBaHMe 00BEKTOB M CPEACTB KosmuectBo ®opma
MATepHATbHO-TEXHUYECKOro odecnedyeHnst (b - 0ymasknblit, J -
3JICKTPOHHBII)
1 | HEYATHBIE IOCOBUA
ITpaBuia TeXHUKH OE€30MAaCHOCTH 1 b
Ilepnonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB 1 b
JI.1. MenneneeBa
PacTBOpUMOCTB COJIel, KHCIIOT M1 OCHOBAaHHH B BOJIE 1 b
XUMUYECKUE CBOKWCTBA METAJJIOB 1 b
[TpaBuia noBeieHUs yyalmxcs B KaOMHETe XUMUH. 1 b
[TpaBuia nmoBeaeHUs yJaluxcsi B KAOMHETE XUMHUH 1 b
(mmst mabopaTopHBIX padboT).
ANTOpPUTM ONMCAHUSI peaKuil 1 b
ANTOpUTM OMMCAHMSI CBOMCTB 3JIEMEHTA 110 1 b
nosioxkeHuto B [ICXD
M3MeHeHne 11BeTa MHIMKATOpa B PA3JINYHBIX Cpeax. 1 b




O060011eHNEe CBEIEHUH 0 TPyNax YriIeBoJOPOIOB

DIEKTPOXUMHUYECKHUH sl HAIPSHKEHUH METAJIIOB

KoMmiekT nopTpeToB y4eHbIX-XUMHUKOB

Cepust TabIMII IO HEOPTAHUYECKON XUMUHU

Cepust TaOIMI] 10 OPraHUYECKON XUMUU

Cepml Ta6JII/II_[ M0 XUMHWYCCKUM IIPOU3BOACTBAM

N i

191|511 | T | &

9KPAHHO-3BYKOBBIE I1IOCOBUSA

KomruiekT Bu1e0QHUIBMOB IO HEOPraHUYECKOW XUMUHU
(o BceMm pazjienaM Kypca)

)

KomruiekT BH1e0pHIbMOB IO OPraHUYeCKON XUMHH
(o BceM pazjieniaM Kypca)

DneKTpoHHOEe TmpuiokeHne Kk yueOnmky O. C.
["abpuensHa «XuMus. 8 Kiaccy

DNeKTpoHHOEe TmpuioxkeHue Kk yueOnuky O. C.
["abpuensna «Xumus. 9 kiaccy

H OH OH KM

TEXHUYECKHE CPEJACTBA OBYYEHUA

IIpoexTop Ha KpOHIITEIHE

[EEN

Komnerorep

YYEBHO-IIPAKTUYECKOE U YYEBHO-
JJABOPATOPHOE OBOPYJIOBAHHUE

[Tpubopsl, HaOOpsl MOCYyAsl W JaO0OPATOPHBIX
MPUHAUICKHOCTEH ISl XUMHUYECKOTO DIKCIICPUMEHTA
o011ero Ha3HAYCHHMSI

[Hkad BBITSAKHON

Amnmnapar (ycTaHOBKa) 1715l AUCTUJUISIIUN BOJIbBI

Bechl

HarpeBaTenbHbie TPUOOPHI (CITUPTOBKA)

===

JleMoHcTpanroHHbIE TPUOOPHI, HAOOPHI MOCY/IBI U
71a00paTOPHBIX NPUHAAIEKHOCTEH I XMMUYECKOTO
HKCIIEPUMEHTA 00IIEeT0 Ha3HAYCHUS

KommiekTs! asist 1ab0paTOPHBIX OMBITOB U
IIPAKTUYECKUX 3aHATUHI 110 XUMUU

MOJEJU

Habop KpHcTalIMUeCKuX peleToK

Habop nns MmonenupoBaHusi CTPOCHHUSI BELLIECTB

HATYPAJIBHBIE OFBEKTBI 1 KOJUVIEKIIMU

AJTToMAHUT

Bosokna

KaMmeHHbIH yroJib M IPOJYKTHI €ro nepepaboTKu

Kayayk

MeTaisl U CIIJIaBbI

MuHepassl ¥ TOPHBIE IOPOJIBI

HedTb 1 BakHeHIIME TPOIYKTHI €€ IepepadOTKU

[TnacTtmaccel

Crexio

YyryH u craib

HEEEEEEEEE (=

PEAKTHUBBI

Ha6op Ne 1 OC «Kucnote»

Ha6op Ne 2 OC «Kucnote»

Ha6op Ne 3 OC «I'uapoxcuipn»

Ha6op Ne 4 OC «Okcuibl METaIOBY

Hab6op Ne 5 OC «Metamibi»

Hab6op Ne 6 OC «lllenouyHbie U MET0YHO3EMENBHBIE
METaJLIb»

N

Hab6op Ne 7 OC «OrreonacHbie BEIIECTBA

-




Hab6op Ne 8 OC «I"anmorensn»

[EEN

Hab6op Ne 9 OC «["anmoreHuapn»

[EEN

Ha6op Ne 10 OC «Cynwdatel. CynbpuThl.
Cynbhuas»

-

Hab6op Ne 11 OC «Kap6oHaTs»

Ha6op Ne 12 OC «@ocdatbl. CHIMKaTBDY

Ha6op Ne 13 OC «Aueratbl. Pomanuebl.

Hab6op Ne 14 OC «CoennHenust Mmaprasia»

Habop Ne 15 OC «CoenuHeHust xpoma»

Ha6op Ne 16 OC «HutpaTbi»

Hab6op Ne 17 OC «MHaukatopb»

Ha6op Ne 18 OC «MunepanbHbIe YAI0OPSHUS»

Hab6op Ne 19 OC «YrneBogopoabi»

Ha6op Ne 20 OC «Kucnopocoaepkaiue
OpPraHWYECKUE BEIIECTBA

I I IR

Ha6op Ne 21 OC «KHCIIOTBI OpraHuYeCKHE)

-

Ha6op Ne 22 OC «VYri1eBoibl. AMUHBI

Ha6op Ne 23 OC «O06pa3ibl OpraHn4ecKuX BEIIECTBY

[EEN

Ha6op Ne 24 OC «Marepuans»




YYEBHO-METOJINUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLLECCA
OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YHEHHUKA

» Xumus, 8 kiacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe o01iectBo «M31aTeascTBoO
«IIpocsenieHne»

» Xumus, 9 xinacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe o0miectBo «M31arenscTBo
«IIpocsenienne»

METOJAUYECKUE MATEPHUAJIBI AJI51 YYUTEJISL

8 KIIACC

I"apa H. H. Xumus : ypoku B 8 knnacce : mocodue mis yaurens / H. H. I'apa. — 2-e u3n., nepepad. —
M. : IIpocemienue, 2014.

I'apa H.H. Xumus. 3agaunuk ¢ nomouiHukoM. - M.: IIpocsenienue, 2014.

XuMus TOypOUHBIE MU1aHbl 8 Kinacce 1o yueOHuky Pymasuruc I'.E., ®enpaman O.1'.

A. BopoBckux 3aueTHble paboThI O XUMUH K yueOHHUKY Pyn3utuca "Xumus 8 kiacc" M.
UznarenscrBo "Ok3amen", 2019

9 KIIACC

I'apa H. H.

['20 Xumus : ypoku B 9 kiacce : mocodue it yauTens /

H. H. I'apa. — 2-e u3n., nepepad. — M. : [IpocBemenue, 2014.

Xumus oypouHble Tiansl § kinacc no yueonuky Pymsuruc I'.E., ®enpaman O.I7.

A. bopoBckux 3adeTHble pabOThI 10 XUMUU K yueOHUKY Pym3utuca "Xumus 9 kmacc" M.
UsznarensctBo "Ok3amen", 2019

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
8 KITACC
https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

9 KJTACC
https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/

https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/



