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IHOSICHUTEJIBHAS 3AIIMCKA

IlporpaMma nmo XuMHM Ha YpOBHE OCHOBHOIO obmero o0pa3zoBaHus
COCTaBlICHa Ha OCHOBE TPEOOBaHWMH K pe3ynsTaTaM OCBOEHHS OCHOBHORN
00pa3oBaTeIBHON MPOrpaMMBI OCHOBHOTO obmwero o6pa3oBanus, IpeCTaBIeHHbIX
B O®I'OC OOO, a Takxe Ha OCHOBe (enepansHOil  pabouei IIPOTPaMMBI
BOCITMTaHHS U C YYETOM KOHIETILMH MPETIOAaBaHHsI y4e6Horo npeamera «Xumusy»
B 06pa3oBaTelbHBIX OpraHu3anusx Poccuiickoi Deneparum.

IIporpaMmma mo Xumum naéT NpencTaBieHHe O nensx, obmell crpareruu
00yYeHHs, BOCIHTAHHS U pPa3BUTHS O0y4alOIUXCs  CpeicTBaMH  Y4eGHOro
TPeAMETa, ~ yCTAaHABIMBACT  OOA3aTENbHOE  NpPEJMETHOE  COXEepIKaHHeE,
NMPEyCMaTpUBaeT PACHPENCNCHHe €ro IO KIaccaM W CTPYKTYpHPOBAHHE 10
pasiacaaM u TCMaM I[pOrpaMMbl 10 XUMHH, OIPENENSeT KOJHYECTBEHHBIE H
Ka4eCTBEHHEIE XapaKTEePUCTUKH COJIepKaHuUs, PEKOMEHyeMYIO
[IOCTIENOBATEIPHOCTE  M3YYCHHA XUMHH C  y48TOM  MEXNPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBfi3e#, JlorMku ydeGHOro Iporecca, BO3PaCTHEIX
0COOeHHOCTeH  OfOyJaromuxcs, ONIpeeNseT BO3MOMKHOCTH mpeaMera  JuIs
peanusanuy TpeOOBaHUIN K pe3yJbTaTaM OCBOEHMS OCHOBHOM obpasoBarenbHOit
IPOrpaMMEI Ha YPOBHE OCHOBHOTO o0mwiero obpa3oBaHus, a Takke TpeGOBaHMHA K
pesyibTataM oOy4eHus XMMHH Ha YPOBHE Lelel H3ydeHus IpeaMeTa ¥ OCHOBHBIX
BUIOB y4eOHO-IIO3HABATENBHON NEATEILHOCTH 00y4aroIerocs 10 OCBOEHHIO
y4e0HOT0 ColepKaHMs.

3HaHHe XMMHH CIYXHT OCHOBOH i (hOpPMHpPOBaHHS MHPOBO33PEHUS
00y4aromerocs, ero IpeJCTaBlIeHnH 0 MATEPHAIBHOM EIUHCTBE MHDa, BaXHYIO
ponb HrparoT GOpMHpyeMble XUMMEH MNpeNCTABICHHS O B3aHMOIIpeBPaLICHUAX
SHEPrUH M 00 3BOIOLMH BEIIECTB B NMPHUPOJLE, O MyTAX peLIeHHs FIOGATBHEIX
npo0jieM yCTOHYMBOIO pAa3sBHTHS YelIOBEYECTBA — CBIPbEBOM, IHEPreTHYECKO,
MUIIEBOH M SKOJNOTMIeCKoi 6e30IacHOCTH, MPO6IIEM 3IpaBOOXpaHEHHS.

Uzygenune xumuu:

CIIOCOOCTBYeT  pealM3allid  BO3MOXKHOCTEHM  mjIs CaMOpa3BUTUSA U
(hOpMUPOBaHUS KYJIBTYpEI IUYHOCTH, e o6Iel U GyHKIHOHATEHOMN IrPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUpPOBaHHE MBILUIEHHS U TBOPYECKHX CIOCOGHOCTE:
OOy4aromyXcsi, HAaBBIKOB HX CaMOCTOSTENBHON y4eGHOM  JesTemsHOCTH,
OKCIICPUMEHTAIbHBIX M HCCIECNOBATECIbCKUX YMEHHM, HEOOXOOUMBIX Kak B
TIOBCETHEBHOMN JXU3HH, TaK H B IPODECCHOHAIBHOM eI TeIBHOCTH;

3HAKOMHT CO CHENM(UKOM HaydHOro MBIIUIEHHUS, 3aKJIaJbIBAeT OCHOBBI
LEJIOCTHOI'O B3ITIAAA Ha €IHHCTBO MPUPO/IELI U YEIOBEKA, SIBJISIETCSI OTBETCTBEHHEBIM
JTaIloM B JOPMHUPOBAHHY €CTECTBEHHO--HAYYHOM IPAMOTHOCTH 00y YaFOIIIXCSL;



CIIOCOOCTBYET (HOPMUPOBAHUIO IIEHHOCTHOIO OTHOLUCHHS K €CTECTBEHHO-
~HAy4HBIM SHAHHSM, K IPUPOJE, K YeNIOBEKy, BHOCHT CBOM BKIAX B 9KOJIOTUYECKOE
obpasoBanue 06yyaroruxcs.

JlaHHBIe HanpaBiieHus B OGyYeHUM XHMUH obecrieanBaroTCs crenuduKoit
COAepxaHus  y4eOHOro  mpezamera, KOTOPBIA  SIBISETCA  IENArOrMYecKy
aAalTUPOBAaHHBIM OTPaXKeHHEeM 6a30BOM HAayKK XUMHH Ha OIIpeIeIEHHOM STarne eé
pasBUTHS.

Kypc xumuu Ha yposHe ocHOBHOro 06mero 00pa3oBaHusA OPHEHTHPOBAH Ha
OCBOCHHE O0YYarOLIMMUCS CHCTEMEI MepBOHAYANBHBIX MOHITHI XVMWH, OCHOB
HCOPraHWIeCKOH XHMHH M HEKOTOPHIX OTHENBHBIX 3HAYHMELX TIOHSATHM
OpPraHUYeCKOM XHUMUU.

CtpyxTypa cozmepianus mporpamMmsl Mo XuMuu C(OpMHPOBaHA HA OCHOBe
CHCTEMHOTO moaxoza x e€ usydeHuro. CozepikaHue CKIafbIBAETCH M3 CHCTEMEI
TIOHATHH O XUMUYECKOM 3JIEMEHTE U BELIECTBE M CHCTEMEI MIOHATUN O XUMHYECKOMH
peakuuu. OGe 3TH CHCTEMBI CTPYKTYpHO OPraHM30BaHBl [0 IPUHLHITY
TIOCNIEOBATEIIBHOTO PA3BUTHS 3HAHUE Ha OCHOBE TEOPETHYECKHX IIpeCTaBIIeHUN
PasHOI0 YpOBHS:

~ @TOMHO--MOIIeKYIIIPHOTO y4EHHUs Kak OCHOBBI BCETO €CTECTBO3HAHMUS,

— Ilepropugeckoro 3axona JI. . MenzeneeBa kak OCHOBHOTO 38KOHA XHMUH;

~ YHCHHUA O CTPOCHUM aTOMa M XMMUYECKOH CBA3M;

— TPpeACTaBNeHMH 00 JMEKTPONMTHYECKON IHUCCOLHMAIMM BEIIIECTB B
pacTBopax.

Teoperuyeckue 3HAaHMS paccMaTpUBAIOTCS HA OCHOBE SMITHPHYECKH
TOMyCHHBIX H OCMBICIIEHHBIX ()aKTOB, pa3BUBAIOTCS [OCIENOBATENHHO OT OJHOIO
YPOBHA K JpyroMmy, BBINOMHSS (GYHKUUM OOBSCHEHHS W IIPOTHO3UPOBAHMUS
CBOMCTB, CTPOGHHUS M BO3MOXXHOCTEH IPaKTHYECKOTO NPUMEHEHHS U IOJyYEHHs
H3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpamMMbl 10  XUMHH CIIOCOOCTBYeT  (hOpPMHPOBAHHUIO
TIPEACTABNICHUA O XUMUYECKOH COCTABIIAIOIIEH HAay4YHON KAPTMHEI MUPA B JIOTHKE
e€ CHCTeMHON IPHPOABI, LEHHOCTHOTO OTHOIICHHS K HayYHOMY 3HAHHIO H
MCTOZaM TOSHAaHHMS B Hayke. M3yueHHe XUMHUHM IPOHCXOIUT C TPHBIECYEHHEM
3HAHUM M3 paHee H3YYEHHBIX Y4YeGHBIX npeameroB: «OKpyxXaromuii Mupy,
«buonorus. 5-7 knacce» u «Pusuka. 7 Kraccy.

Ilpy  wm3yyeHMM XuMHM mIpoHCXOIUT dopMupoBanue 3HaHMIT OCHOB
XAMHYIECKOH HayKu Kak o0JacTH COBPEMEHHOTo €CTeCTBO3HAHUS, MPAKTHIECKOMH
ACATCNIBHOCTH HEIOBEKAa M KAK OJHOr0 M3 KOMIIOHEHTOB MHDOBOM KyIBTYpSL
3ajaya y4eGHOro mpexMeTa COCTOMT B (POPMHPOBAHHH CHCTEMBI XHAMUYECKUX
3HAaHUH — BaXHEHIIUX (aKTOB, IOHATHUIL, 3aKOHOB U TCOPETUYECKUX ITOJIOKEHHMIA,
AOCTYNHBIX 06GOCIICHME MMPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B



NPUOOINEHUH K HAayYHBIM METOaM [O3HAHMS IPH H3yYeHHH BEIIECTB W
XUMUYECKHX peaKiuil, B QOPMUPOBAHUM ¥ PA3BUTHH [I03HABATEIHHBIX YMEHHUI U
MX TpUMEHEHHH B Y4YeOHO-TIO3HABATENBHOM M  y4eGHO-HCCIIEeNOBATEBCKOM
ACSATEIbHOCTH, OCBOCHHWHM MpaBUa 0Oe30macHOro oOpalleHHss ¢ BemecTBaMH B
IIOBCETHEBHOM KU3HH.

IIpyu u3ydeHNH XMMUM Ha YPOBHE OCHOBHOTO OGIIEro 06Pa30BaHMS BaXHOE
3Ha4YCHME NPUOOpPEIIU TaKue LEH, KakK:

— (opMupOBaHHE WHTEJUIEKTYalbHO pAa3BUTOH JIMYHOCTH, T'OTOBOH K
caMO0OpPa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITENBHOMY NPHHATHIO pPelIeHHH,
CII0COOHO# afanTHPOBAThCS K GBICTPO MEHSIOIUMCS YCIOBHIM KH3HIL

— HanpaBIeHHOCTh OOy4eHMss Ha CHCTEMAaTHYecKoe IIpHOOIIeHHe
o0ydaromuxcsi K CaMOCTOSTEIBHOM II03HABATENHHOM MAESTENHHOCTH, HAYYHEIM
MeToJaM II03HaHHsA, (GOPMUPYIOLIMM MOTHBALMI0 M DPa3BUTHE CIOCOGHOCTEH K
XUMHWH;

— obecrieyenre ycoBui, CnocoOCTBYIOMUX IPUOGPETEHHIO 06YYAIOIIMHUCS
OIbiTa Pas’HOOOPasHOH [EATENbHOCTH, IO3HAHUS W CAMOIO3HAHUSA, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHLMI), MMEIOLINX YHUBEPCAIbHOE 3HAYEHHE IS
Pas3/IMYHBIX BUAOB AEATEIBHOCTH;

— (Qopmuposanne obmel (GYHKIHOHAIEHOW M €CTECTBEHHO-HAYYHOM
IrPAMOTHOCTH, B TOM 4YHCJI€ YMEHWHA OOBSICHATH W OLIEHUBATH SBIICHUS
OKPY’KaIOIIET0 MHUpA, MCIOJIB3Ysl 3HAHUS M OIBIT, NONYYEHHBIE NPH HM3YYECHUH
XMMHHM, NPUMEHATh WX IIPH pPEUIeHHWH Ipo0JieM B IIOBCEAHEBHON JKU3HU M
TPYAOBOH NEATEIHEHOCTH;

- (QopMupoBaHHE Yy OOY4YAIOIMXCA TI'yMaHUCTHYECKMX OTHOLICHHIA,
TIOHUMAHUS LEHHOCTH XHMMHYECKMX 3HAHHUHM M9 BBIPAOOTKH HKOJIOTHYECKH
11e7IecOO0pa3sHOro IMOBEJeHHUS B OBITY W TPYAOBOM JEATENLHOCTH B IEINAX
COXPaHEHHsI CBOETO 3/{0POBBS U OKPYIKAIOLIEH IPUPOIHOM CPE/IBI;

— pPa3BUTHE MOTHUBALMM K OOY4YEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIO U
CaMOBOCIIMTAHHMIO Ha OCHOBE YCBOEHHS OOILEYEIOBEUECKUX LIEHHOCTEH,
FOTOBHOCTH K OCO3HaHHOMY BBIOOpY NpoGuiis ¥ HaIpaBIeHHOCTH AaJbHEHIIEro
o0yueHus1.

O6mee 4uciioO 4YacoB, OTBEAEHHBIX JUI M3YYEHHS XHMHUH HA YpPOBHE
OCHOBHOT'0 0011ero o06pa3oBaHusi, COCTaBiseT 136 4acoB: B 8 kiacce — 68 4acos (2

yaca B HEJIeq0), B 9 kiacce — 68 gacoB (2 4yaca B HEZIEJIIO).



COJNEP)KAHUE OBYYEHUSI

8 KJIACC

IlepBonavaibHble XHMHYECKHE TIOHATHS

Ilpenmer xumun. Pons XUMHUH B U3HM YeloBeka. XUMHUS B CHCTEME HayK.
Tena u BemectBa. @usmyeckue CBONMCTBa BEIECTB. ArperaTHoe COCTOsSHKE
BemecTB. [IoHsTie 0 MeTomax mo3HAaHMS B XuMUH. UHCTEIE BEIECTBA M CMECH.
Croco6s! pasnenenus cMmeceii.

ATOMBI ¥ MoneKynsl. XHUMHYECKME 3MeMEHTH.. CHMBOJNE XHMHYECKHX
ameMeHTOB. IIpoCThIe U CIIOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE yUeHHE.

Xumudeckas ¢opMyna. BajleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA coCTaBa BemlecTB. OTHOCHTENBHAs AaTOMHAs Macca.
OrnocurenbHas MojeKyyspHas Macca. MaccoBast oI XMMHUYECKOTO 3JIEMEHTA B
COEIUHEHUHU.

Komnyectso Bemectsa. Mons. Monspras Macca. B3aumocss3s xomuuecTsa,
MacChl M 4YHCIa CTPYKTYpHBIX €IUHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCIUHEHUH,

Pu3nYeCKre U XAMUYECKUE SBICHMUs. XUMUYecKas: peakLys U €& MpU3HaKH.
3aKOH COXpaHeHHs MacChl BEIIeCTB. XHMHUYecKHe ypaBHeHus. Knaccupuxamus
XHMUYECKHUX peaKiuii (CoeJMHEHHs, pa3IoKEHHs, 3aMeLIeH s, 0OMeHa).

Xumuueckuii 3kcnepumenm:

3HaKOMCTBO C XMMHYECKOH ITOCY/OH, IIpaBUIaMH paboThl B JlaGoparopuu U
npuéMaMy oOpaleHus ¢ J1a00paTOpHEIM 00OPYIOBaHHEM, U3YUYEHHE U OINHCAHUE
(u3nueckux CBOMCTB 00pasliOB HEOPraHMYECKHX BEIIECTB, HaOIOLEeHMe
(usuyeckux (mIaBleHHe BOCKA, TasHHE JbJa, PacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAllUsd BOJBI) U XUMHUYECKUX (TOpeHHe CBeYH, NMPOKaIMBAHHE
MEIHOH IPOBOJIOKH, B3aUMOJIEHCTBHE MeJla C KKUCJIOTOM) SIBJIEHHM, HaOI0ieHe U
OIKCaHKe NPHU3HAKOB IPOTEKAHUS XMUMHUYECKHMX peakiMil (pasioxeHHe caxapa,
B3aMMOJIEHCTBUE CEPHOM KHCIOTBI C XJIOpUAOM Oapus, pasioxeHHe IHMAPOKCHAA
menu (II) npu HarpesaHuu, B3aUMOJEHCTBUE Kene3a ¢ pacTBopoM couu meau (I1),
U3y4yeHue Croco0OB pa3leNeHus] CMeCel: ¢ MOMOIIBI0 MarHuTa, (hUILTPOBAaHHUE,
BEINIAPUBAHKE, JUCTHILIALKS, XpoMaTorpadus, IpoBeJeHHe OYUCTKU ITOBapEHHOM
cony, HabmIofeHWe W ONMCaHHWE  pPEe3yJbTATOB  IPOBEAEHHUS  OIBITA,
HIUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs MacChl, CO3JaHHE MOJeNel MOJeKy
(mmapocTepKHEBBIX).

BaxcHeiilue npeacTaBUTeIH HEOPraHNYEeCKHX BelleCTB

Bo3nyx — cmeck razo. CocraB Bozzyxa. Kucinopon — sjieMeHT M IpocToe
BemiecTBo. HaxoxaeHuwe Kuciaopoja B NpUpofe, (PU3MYECKHe U XHUMHYECKHe
cBoiictBa (peakuuu ropenus). Oxcuppl. Ilpumenenue xucinopoga. CrocoObl



TOIy4eHus KHCIOpoAa B 1abOpaTopMé M HPOMBINLTEHHOCTH. Kpyrosopor
Kucnopona B mpupozie. O30H — alIoTponHas MOAHbUKALHS KHCJIOpOJa.

TennoBoii addexr xummueckoit PeaKUiH, TEPMOXHMMHUYECKHE YPaBHEHHS,
9K30- M SHIOTEPMUYECKHE peakuud. TOIUIMBO: YIoib W MeTaH. 3arpszHenue
BO3MyXa, yCHICHUE IIADHUKOBOrO 3 deKTa, paspyIieHre 030H0BOTO ClIOs.

Bomopox — amement wu npocToe BemecTBo. HaxoxneHune Bojopoma B
mpupozne, (QH3MUECKHE U XMMHYECKHe CBOHCTBA, NPUMEHEHHE, CIIOCOOBI
noxy4enus. Kucmors: u conmu.

MousipHe#f 065EM razoB. PacusTs! 10 XUMHYECKUM YPaBHEHUSM.

DusuYecKHe cBOWcTBa BoAEl. Boma kak pacTtBoputens. PacTBopsI.
HacelleHHbIe W HeHACHIIEHHEIE pacTBOpbl. PacTBOPMMOCTh BEINECTB B BOJE.
MaccoBast nons BemecTBa B pacTBope. XUMUYECKHe CBONCTRA BoJbl. OcHOBaHMS.
Posntk pacTBOpoB B npHpozie ¥ B KHU3HH YeIOBEKA. Kpyrosopot Bozs! B npupoze.
3arpsisHeHHe NPUPOHEIX Box. OXpaHa ¥ 0YHCTKa IIPUPOIHEIX BOJ,.

Knaccupuxauus neoprammyeckux coemuaenmit. OKCHIBL Knaccupuxanus
OKCHIIOB:  coileoOpasylomue  (OCHOBHEIE, KHCIOTHBIE, amM(poTepHBIE) U
HeconeoOpasytomme. Homenknarypa okcnuoB. DU3MYECKHE H XHMUYECKHE
CBOHMCTBa OKCUAOB. [TonyyeHne OKCUIOB.

OcHoBanma. Krnaccuduxanus ocHoBamwit: mEmoun wu HEepacTBOPHUMEIE
ocHoBaHusA. HoMmeHnknarypa ocHoBamuii. ®u3MuecKHe ¥ XUMHYECKHe CBOMCTBA
ocHosanui. [lomydeHnue ocHoBaHuii,

Kucnotsl. Knaccuduxanus xucnor. Homenknarypa xucnor. ®usnueckue u
XUMHYECKHE CBOMCTBa KHCIOT. Psan akrusHoctu Mmeramtos H. H. Bekerosa.
ITonyyenue xucor.

Conu. Homenkinarypa coneit. ®@usuyeckue ¥ XUMHUUECKHE CBONCTBA COJIEL.
I[Tomyuenue cosneii.

'eHeTnyeckas cBA3b MeX/y KaccaMyl HEOPTAHHYECKUX COSTMHEHHA.

Xumuueckuii Ikcnepumenm:

Ka1eCTBEHHOE ONpPE/IeNICHHe COAEPXKAHHS KUCIOPOJa B BO3IyXeE, MONydeHHeE,
coOMpaHue, paclO3HABaHHE M M3YYEHHE CBOMCTB KHCIopoza, HabmoneHue
B3aUMOJIEHCTBHS BEIIECTB C KHCIOPOJOM M YCIOBHA BO3HHKHOBEHHS U
NPEKpaleHus TopeHus (IoXapa), O3HAaKOMJIEHHE C 00paslaMH OKCHIOB U
ONKCAaHHE KX CBOMCTB, IONyYeHHE, COOMpaHWE, pPaCIO3ZHABAHUE H HU3y4YeHUe
CBOKCTB BOZOpOZa (rOpeHHe), B3aMMOJEHCTBYE BOJOPOJA C OKCHIOM MEIH (ID)
(BO3MOXHO HCTIONB30BaHNUE BHICOMATEPUATOB), HAGIIONEHHe 0GPA3IoB BEIIeCTR
KOMM4eCTBOM 1 Moib, HccaeoBaHHE OCOOCHHOCTEH pPAacTBOPEHHS BEIIECTB C
Pa3MYHOH pPacTBOPMMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C  ONpeIelIS8HHOM
MacCOBOH [I0JIeii paCcTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBHE BOABI ¢ METaIaMHU
(HaTpueM u KaubuueMm) (BO3MOXHO  MCIIONIB30BAHHE BHICOMaTEPHAJIOB),



HcceoBaHie  00paslioB  HEOPraHHYEeCKMX BEIECTB  PAasIMdHEIX KJIacCOB,
HA0IIOICHNE U3MEHEHHUS OKPACKH HHUKAaTOPOB B PacTBOpPax KUCJIOT W LIENOYEH,
usyqeHue B3aumorneiicTBus okcupa memu (II) ¢ pactsopom cepHoit KHCIIOTEI,
KHCIIOT € MeTalamM, peakuui HeHTpalus3alyy, IOJYYeHHe HepacTBOPHMEIX
OCHOBaHMH, BBITCCHEHHE OJHOTO MeTalla APYrMM U3 PacTBOpa COJIH, pemeHue
SKCHCPUMEHTAIbHBIX 337124 MO TeMe «BaxHelIne KIacCH HEOPTraHHYECKHX
COEITMHEHUI.

Ilepuoauyecknii 3akon u Ilepmoaumueckasi cHCTeMa XHMHYECKHX
ajemenToB JI. WM. MenpeseeBa. Crpoenne aTomMoB. XHMHYECKasi CBS3b.
OKHCANTENLHO-BOCCTAHOBHTE/IbHBIE PeaKIHH

HepBBIe IIOITBITKH KJIaCCPIq)HKaI.II/II/I XHAMHYECKUX 231eMeHTOB. [loHsaTue o
rpynmax cCxXOOHBIX 3JIEMEHTOB (HleJ'IO'-IHLIC U IICJI0OYHO3EMEJIEHEBIE MECTaJlIbI,
rajloreHbl, HHEPTHbIE ra3bl). DNEMEHTSH], KOTOphIe 00pasyioT aM(OTepHEIe OKCHE]
U TUAPOKCHUBL.

Ilepuonuyeckuit 3axon. [eprouyeckas cucTeMa XUMUYECKHX 31eMeHTOB I,
H. Menpeneesa.  KoporkomepuogHas ©  AIMHHOIEPHOXHAS (hopMEI
Ilepuoaudeckoii CHCTEMBI XUMHUUECKHX 31eMenToB JI. Y. Menneneena. Ilepuoss
¥ rpynnsl. OU3HYECKHH CMBICT IOPAJKOBOIO HOMEpa, HOMEPOB IEpPHOAa H
TPYIIIBI BIIEMEHTA.

Crpoenue atomos. CocTaB aToMHBIX sifiep. M30Tonsl. DneKTpoHsl. Crpoenue
ONIEKTPOHHBIX  000JI09eK aTOMOB mepBhIX 20 XHMHYECKMX DJIEMEHTOB
Ilepuonuyeckoii cucremsl [I. V. MeHzeneeBa. XapaKkTepHCTHKA XHMMHYECKOTO
3NIEMEHTA 110 €T0 MoyioxKeHuto B [lepuoauueckoii cucreme JI. Y. Menneneea.

3aKOHOMEPHOCTH M3MEHEHHs paJuyca aTOMOB XHMHYECKHX DIIEMEHTOB,
METATHYECKHX H HEMETAUIMYECKUX CBOUCTB IO IPyIIaM | IIEPHOAaM.

3nauenne [lepuonuyeckoro 3akoHa u [lepuoauUecKolf CUCTEMBI XUMHUYECKHX
SNIEMEHTOB MJIs1 pa3BUTHsS Hayku W mpakTukd. JI. Y. MenneneeB — yuéHelil u
rpakJaHuH.

Xumudeckas cBA3b. KoBaneHTHas (MONspHas ¥ HENONSpPHas) CBS3b.
ONeKTPOOTPULIATEIEHOCTh XUMHYECKUX 31EMEHTOB. IOHHAs CBA3b.

Crenens OKHCJICHUS. OKI/ICJ’II/ITCJIBHO--BOCCTaHOBPITeJILHLIe peaxKnuu.
Hpoueccm OKHCIIeHHS U BoccTaHoBNeHus. OKucIuTed U BOCCTAHOBHTECIIH.

Xumuueckuii Ikcnepumenm:

u3y4eHue o0pasloB BELIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEHCTBHE
TUAIPOKCH/Ia IIMHKA C pacTBOpaMH KHCJIOT M IIEeNOoYel, IpOBEIEHHE OILITOB,
WUTIOCTPUPYIOIIKUX ~ NPHUMEPBl  OKUCIHTEIbHO-BOCCTAHOBUTE/IBHBIX  PeaKIui
(ropeHue, peakiHK pa3IoKEHUs, COSAUHEHHS).

Mesicnpeomemnmnuie céazu



Peanusanus mexnpenvernsix cpsseii IIp¥ U3yYeHWM XUMHHM B 8 Kiacce
OCYHIECTBIIAETCA 4Y€pe3 MCIONb30BAHME KaK OOIIUX €CTECTBEHHO--HAYIHBIX
TNOHATAH, TaK M MOHATHH, SBIAIOMWMUXCS CHCTEMHEIMH VTS OTHE/BHEIX IIpeIMETOB
€CTECTBEHHO--HAYYHOI'0 LIHKJIA.

O6uwme ecTecTBEeHHO--HAyYHbIE TOHSTHS: HayYHEIA (DaKT, THIIOTE3a, TEOpHS,
3aKOH, aHaNus, CHUHTE3, KIACCH()HMKAUMS, IePHOAMIHOCTS, Habmonenue,
SKCIIEPUMEHT, MOJCIUPOBAHHIE, H3MEPEHHE, MOJIEIb, SBIICHHUE,

QusyKa: Martepus, aroM, 3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHUI,
H30TOMIbI, PaHOAKTUBHOCTE, MOJIEKYJIa, JJEKTPHUECKUHA 3apsifl, BEIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHME BEINECTBA, ras, (u3HUecKre BENHYUHEI, eqUHHIIEI
U3MEPEHHs, KOCMOC, IUIaHETHI, 3B&3151, CoJHIE.

buronorus: porocunres, nsixanue, 6uochepa.

I'eorpapms:  armocdepa, ruppocdepa, Munepaisl, TOPHBIE  TIOPOJIBI,
TIOJIE3HbIE MCKOIaeMBbI€, TOIIMBO, BOXHbIE PECYPCEL.

9 KJIACC

BemecTBo H XHMHYECKas1 peaKus

Ilepuomuueckuii 3akon. Ilepuoguueckas cuCTEMa XHMUYECKHX SIIEMEHTOB .
H. Menneneesa. CtpoeHne aTtomMoB. 3aKOHOMEDHOCTH B W3MEHEHHH CBOMCTB
XUMHUYECKHX OJJIEMEHTOB IMEPBBIX TPEX IEPHUOJOB, KAIUSA, KANBIHUI H HX
COCNMHEHMH B COOTBETCTBHH C TIOJIOXKEHHEM OIIEMEHTOB B IlepHogmdeckoit
CHCTEME H CTPOCHUEM HX aTOMOB.

Crpoenne BemliecTBa: BHABI XHMHYECKON CBS3M. THIIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTALIMYECKON PELISTKY 1
BHJIa XUMHUYECKOMN CBSI3H.

Kitaccuduxanys ¥ HOMEHK/IaTypa HEOPTaHHYECKHX BEIUECTB. XHMHUSCKHE
CBOMCTBA BEIIECTB, OTHOCALIMXCA K PpA3IMYHBIM KJIAccam HEOPraHUYEeCKUX
COeTMHEHMH, FfeHeTHIeCKas CBA3b HEOPraHNYECKUX BEIECTB.

Knaccupuxauys XuMuIecKiX peakiuii o pasIM4HEIM IPU3HAKAM (mo gmcity

U COCTaBy y4acTBYIOIIMX B PpEakKlMd BELIECTB, IO TEIUIOBOMY 3(QeKTy, mo
U3MEHEHHUIO CTENICHeH OKHCICHUS XUMUYECKHX JJIEMEHTOB, [0 06paTUMOCTH, IO

Y4acTHIO KaTanmu3aropa). JK30- U SHAOTEPMUYECKHE PEAKIUH, TEPMOXUMUUECKHE
YpaBHEHHUS.

ITonsiTe 0 cxopoctu xumuueckoi peakuuu. Ilomsitue 06 oOpaTUMBIX U
HEOOPaTUMBIX XMMHYECKHUX peakiusX. [IoHATHE O rOMOreHHBIX reTepOreHHbIX
peakuusx. [lonstue o xaranuse. [IoHATHE 0 XUMUYECKOM PaBHOBECHH. DaxTopHl,
BIIUAIOINNE Ha CKOPOCTh XHMMHYECKOW peakiuud W TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTENEHO-BOCCTAHOBUTENBHBIE — PEaKl|H, SNEKTPOHHBIH  GaaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM  pEaKLyu. CocraBnenue  ypaBHEHHi



OKHCIUTEIIPHO--BOCCTAHOBUTE/IBHEIX ~ peakUuii C  HCIONB30BAHHEM MeTONa
9JIEKTPOHHOTrO OajaHca.

Teopus anexTponuTHyeckoit Aucconmanuy. ONEKTPOJIUTEI U HEANEKTPOTHTEL
KaruoHsl, aHHOHBI. MeXaHU3M HCCOLMALMM BEIECTB C Pa3IMYHEIMU BHAaMHU
XUMIYecKoit cBsa3u. Crenens qucconuaruy. CusEble U ciabbie SIIEKTPOITUTEIL.

Peakuuu noHHOro oGMeHa. VcioBus mpoTekaHus peakiuii HOHHOro o0MeHa,
TIOJIHBIE H COKPAIICHHBIC HOHHBIC YPaBHEHHs peakuuii. CBOMCTBAa KHCIOT,
OCHOBaHMH H CojJel B CBeTe MpPEACTAaBIEHUH 06 3JIEKTPOJIUTHIECKOM
muccounauuy. KayecTBeHHsle peakiuu Ha HOHBL [1oHATHE O rHApONH3E CONTEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOpraHMYeCKHuX
BEIIECTB — META/VIOB M HEMETAUIOB (rpaduTa M aiMasa), CIOMKHBIX BELIECTB
(xmopuna HaTpus), MCCIeNOBaHHE 3aBHCHMOCTH CKOPOCTH XHMUYECKOM peakuun
OT BO3ZCHCTBHA pPasiUYHBIX (AKTOPOB, HCCIENOBAHUE IIEKTPOIPOBOLHOCTH
pacTBOpPOB BELIECTB, MpoIecca IUCCOLMALUU KHCIOT, Ienouelf ¥ conei
(BO3MOXHO  WCIONB3OBAaHME BHAEO MaTEpUaToOB), IPOBELEHHE OIIBITOB,
WUNOCTPUPYIOIMX  TNPU3HAKH  MPOTEKaHWs peakuuii MOHHOrO obOMena
(oOpasoBaHme ocanka, BhIIENEHHE Trasa, o0pazoBaHHe BOZIBI), OIBITOB,
HIUTIOCTPUPYIOIMX ~ NPUMEPhl  OKHCIIMTEIbHO-BOCCTAHOBHTENBHBIX  PEaKIMit
(ropenue, peakuuy pasioXeHHs, COSAMHEHHUs), PACTIO3HABAHHE HEOPraHMUECKHX
BEIIECTB C IIOMOLIBIO KA4YeCTBEHHBIX peaKiMifi Ha HOHBEL, peIleHHe
9KCIEPUMEHTANBHEIX 3a/1a4.

Hemeranabl u HX coeTHHEHHS

O6mas xapakrepucruka ramoreHoB. OCOGEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIE CTENEHU OKUCIeHHs. CTpoeHHe M ()M3MYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — rajoreHoB. XWMWYECKME CBOMCTBA Ha IpHMEpe XJopa
(B3aumopeiicTBHE ¢ MeTaulaMM, HEMeETaIAMHU, menoyamu). XJIOpPOBOIOPOL.
ConsiHast KMCIOTa, XMMHYECKHE CBOICTBA, MoJiydeHue, npuMmeHenue. Jleiictsue
XJI0opa M XJIOPOBOZOPOJAa Ha OpraHu3M 4YeloBeKa. BakHeiilme Xmopuasl U uX
HaXOX/ICHUe B IIPUPOJIE.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmsr. OcoGeHHOCTH CTpOCHHS
aTOMOB, XapaKTEpHbIe CTEIEHH OKHCiIeHUs. CTpoeHune u ¢usndecKre CBOMCTBA
ITPOCTBIX BEIIECTB — KHCIIOpOJa U CEepHl, AJIJ'IOTpOHHBIe MO,Z[I/I(i)HKaHPII/I KHucjiIopona
U cepbl. XUMHYeCKHue CBOWCTBA cepsl. CepoBONOPOA, CTpOeHHE, (PU3HMYECKHE U
XUMHYECKHe CBOMCTBA. OKCHABI Cepbl KaK NpeACTaBUTEIM KHCIOTHBIX OKCHIOB.
CepHast kucnora, Gu3nyeckhe M XHMHMUYECKHE CBOMcTBA (oOmIMe Kak
NPENCTaBUTENSA Kilacca KUCIOT M crenubuyeckue). XUMHYECKHE peakiuy,
JeXallie B OCHOBE IIPOMBIIIIEHHOIO CIOCO0a IONYy4YeHUS CEPHOM KHUCIIOTHL.
IIpumenenne ceproit kucmoTsl. Colu CepHON KUCIOTHI, KAYECTBEHHAs PeaKiys Ha



cynbdar-uoH. Haxoxaenwe cepsl U ed coequHEHMH B npupozne. XUMHYECKOe
SarpASHCHAC OKPYXAIOWIEH Cpelbl COEAUHEHMAMH CEphl (KUCIOTHBIE OXIH,
3arpA3HCHHUE BO3yXa U BOJOEMOB), CIIOCOOKI €ro IpeA0TBpaIeHH:S.

O6was xapakrepucruka snementoB VA-rpymmsl. OcoGeHHOCTH CTPOEHHUS
4TOMOB, XapaKTePHBIE CTETIeHM OKHCIIEHHs. A30T, pacIpOCTpaHEeHHE B HPHUPOJE,
¢usnaeckue u XuMudeckue cBoiicTsa. Kpyrosopor azora B npupojae. AMMHAK, €ro
dusHueckue u XUMHUYECKHe CBOHCTBA, MOTydYeHHe U NpuMeHeHue. Conu aMMOHWS,
MX QU3MYECKHe M XUMHYECKUE CBOUCTBA, IpuMeHeHue. KauecTBenHas peaxmus Ha
HOHBI aMMOHHMs. A30THas KMCIOTa, e HONydeHHe, (QDU3MYecKHe W XUMHYecKHe
cBoiicTBa (oOmmue Kak MpeACTaBUTENs Kilacca KHCIIOT H cnenupugeckue).
Wcnone3oBaHue HUTPaToB M cojell aMMOHHS B KavyecTBe MHHEpaJIbHBIX
ynoGpenui. XuMudecKoe 3arps3HeHHe OKPYKAIoIel cpe/ibl COeIUHEHHSIMH a30Ta
(KHCTIOTHEIE JOXZIH, 3arps3HEHHE BO3AyXa, MOYBEI M BOHoEMOB). Docdop,
AJUIOTPOIHBIE MoaMpuKamuu ¢ochopa, (u3pUecKde ¥ XUMHUYECKHe CBOMCTBA.
Oxcun dpocdopa (V) u hocdopHas kucnora, husuyeckne 4 XUMHIECKHE CBOMCTBA,
nony4eHue. Mcrons3osanue Gpocdatos B kauecTBe MEHEPAIBHEIX YI06pPEHMUIA.

Obwas xapakrepuctuka snementoB IVA-rpynmei. OcoGeHHOCTH CTpOEHHS
aTOMOB,  XapaKTepPHBIE  CTENEHH  OKHCIEHHMA.  YTIepon,  alIOTPOIHEIE
MOIM(UKAIMY, paclpOCTPaHEHWE B IPUPOAE, (U3HYECKHE M XHUMHUYECKHE
cBojicTBa. Ancopbums. Kpyrosopor yrinepona B npupone. OKcuasl yrieposa, ux
busMYecKie U XMMUYECKHE CBOWCTBA, HEHCTBHE HA JKMBEIE OpTaHH3MEL,
NONyYeHUe U NPHUMEHCHHME. OJKOJIOTUYECKHE IPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yrnepoga (IV), rumoresa rnoGaqbHOrO MOTEIUIEHMS KIMMATa, NAPHUKOBEIH
s(dexr. YronpHas KucnoTa U eé conu, ux QU3MYEeCKre U XHMMHYECKHe CBONCTBA,
noimyyeHue u mnpuMeHenue. KauecTBeHHas peakuus Ha Kap6OHAT-HOHEL
Hcnone3oBanue kapOOHATOB B GBITY, MEIUIMHE, TIPOMBIIUIEHHOCTH U CEIBCKOM
XO3511CTBE.

IlepBonagansHpIe MOHATHSA 00 OPraHUYECKHUX BELIECTBAX KaK O COSAUHEHHIX
yriepoza (MeTaH, 3TaH, 3THICH, alleTHIICH, 3TaHOJI, INIMIEPHH, YKCyCHAs KHCIIOTA).
IlpuponHEle HCTOYHHKM YrIEBOZOPOAOB (Yroib, NPHPOAHBIA Ta3, HedTs),
MPOAYKTHl MX INepepaboTkH (OeH3MH), WX POk B OBITY W INPOMBINUIEHHOCTH.
ITonsitvie 0 GMONOrMYECKH BajKHBIX BELIECTBaX: XKUpax, Oelkax, yrieBoaax — i ux
pold B OKM3HM 4YeJOBeKa. MaTepuanbHOE €JUHCTBO OpPraHMYecKUX U
HEOpraHU4YeCKUX COSIUHEHHIA.

Kpemnuii, ero Qusnyeckue U XUMHYECKHE CBOWCTBa, IIONYYEHHE H
npuMeHenne. CoenuHeHHs KpeMHHs B npupope. OOume npencraeinenus o6
oxcune kpemHust (IV) u xpemHueBoit kucnore. CUIHKATEI, MX HCIIOIB30BAHHE B
OBITy, B IPOMBIIIIEHHOCTH. BaXkHelilme cTpouTeNbHBIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeToH, kene306eToH. [Ipo6aeMsl Ge30MacHOr0 HCIIONb30BAHMS
CTPOHUTEJIBHBIX MaTEPUAJIOB B IOBCEAHEBHON KU3HHU,

Xumuueckuii 3xcnepumenm:

H3y4eHHe 00pa3lOB HEOPraHMYECKUX BEIIeCTB, CBONCTB COJSHOMN KHCJIOTHI,
TIPOBE/ICHHE KAISCTBEHHbIX PEAKIMH Ha XIOPHUJI-HOHBI ¥ HAGIIOEHHE PU3HAKOB
UX IPOTEKAHHWs, ONBITHI, OTpa)karollve (U3MYECKHe M XHUMHYECKHEe CBOHCTBA
TAJIOTCHOB M HMX COCAMHCHMH (BO3MOXHO HCIIONB30BAHHE BU/EOMATEPHAIIOB),
O3HAKOMJICHHE C o00pasuamu XJOpHAOB (TaJOr€HHIOB), O3HAKOMIEHHE G
obpasuaMu Cceprl M e COeOUHEHMAMH (BO3MOXHO  HCIOJIb30BAHHE
BUJICOMaTepHalIoB), HabmoaeHue Mponecca obyrMBaHKs caxapa IOJ AeHCTBHEM
KOHIICHTPHUPOBAHHOW CEpPHOM  KHCIIOTBI, M3y4E€HHME XUMHUYECKHX CBOMCTB
pa3baBIeHHOM CepHOM KUCIOTEI, MPOBECHNE KAYeCTBEHHOM peakuuu Ha cynbgart-
MOH M HaOJIOJeHHe NpU3HAKa e€ MPOTeKaHHs, O3HAKOMICHHE C (PH3HUECKUMU
CBOMCTBaMU a30Ta, (ocdopa M HMX coexuHeHud (BOSMOXKHO MCIIONB30BAHUE
BH/ICOMATEPHaJIOB), 00pa3LamMy a30THBIX U (ochOpHEIX yaoGpeHuii, OTyYeHHe,
cobupaHue, pacro3HaBaHWE U WU3ydYeHME CBOMCTB aMMHaKa, IIPOBEACHHE
Ka4eCTBCHHBIX pEaKLUil Ha MOH aMMOHHUS M (ochaT-MOH U U3yYeHHE NPH3HAKOB
UX MPOTEKaHUsl, B3aUMOJICHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEIBIO
(BO3MOXKHO ~ HCTONB3OBAHHE  BHIAEOMATEPHANOB),  H3ydeHHe  Mozejiei
KPUCTAJUNIMYECKUX PEINETOK anmasa, rpadura, QyaiepeHa, O3HAKOMIEHHE C
IIPOLIECCOM  afCOpOLMK pPAacCTBOPEHHEIX BEINECTB AKTUBMPOBAHHBIM YIVIEM U
YCTPOHCTBOM IPOTHBOra3a, IONyYeHHe, cOOMpaHue, pacrlo3HaBaHUe M H3yYeHHe
CBOMCTB YIVIEKUCIIOTO rasa, MPOBEJCHHE Ka4eCTBEHHbIX peakiyii Ha KapOOHAT U
CHJIMKAT-UOHBEI M H3yYE€HHME IIPU3HAKOB HUX IPOTEKaHWs, O3HAKOMJIECHHE C
NPOAYKIMEH CHJIMKATHOM NPOMBINUIEHHOCTH, pelleHHe SKCIEePHMEHTATbHbIX
3a/1a4 110 TeMe «BaxKHeHIe HeMeTaTbl U UX COEIUHEHUSY.

MeTtanbl B HX COeAHHEHHS

O6mast xapakTepucTHKa XMMHUYECKUX 3IEMEHTOB — METAUIOB HA OCHOBAHUY
ux mnonoxenus B Ilepuonmueckoil cucreme xumudeckux osnementos [, HU.
Mengeneesa u crpoenus: aroMoB. CTpoeHre MeTaanoB. MeTamudeckas CBS3b U
MeTaJuIp4ecKass ~ KpUCTAUIMYecKas  pemeérka.  OICKTPOXUMHYECKHAN  psj
HaNpsDKEHUH MeTauioB. Ou3nuvecKkre U XUMHYECKHe CBOMcTBa MetaioB. O6mue
CIIOCOOBI TIONYyYeHHS MeTAIOB. [IOHSATHE O KOPPO3MH METAJIOB, OCHOBHEIE
COCOOBI 3alMTEl MX OT Kopposuu. CruiaBsl (CTailb, 4YyryH, AIOPaJIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U IPOMBILIIEHHOCTH.

[Ilenoynble MeTambl: nojoxeHue B ITepHoaudeckoil CHCTEME XMMHUYECKUX
snemenToB JI. M. MenneneeBa, cTpoeHHe UX aTOMOB, HAXOXIEHHE B IPUPOJE.
DuspyecKue ¥ XMMUYECKHe CBOMCTBA (Ha rmpumepe HaTpus u Kanus). OKCHasl U



TUIPOKCUABl HaTpus M Kanus. [IpuMeHeHHWe INENOYHBIX METAUIOB M MX
COEUHEHUA.

[llenoyno3eMenbHble METAIBI MarHHH M KalblMi: MOJOXKEHHE B
Ilepromuyeckoit cucreme xumudeckux osnementos JI. M. Menneneesa, CTpOCHUE
HX aTOMOB, HaXOXJIeHHE B Ipupoje. Ousudeckre ¥ XUMUYECKUE CBOMCTBA MarHus
M Kanbuus. Baxselmme coemuHeHus Kanbius (OKCHI, TUAPOKCUL, COJIH).
JK&ctkocTh BOZBI ¥ CIOCOOHI €€ yCTpaHEeHHS.

AnroMuHMR: oJI0XKeHHe B [Tepuoandeckoii CucTeMe XUMUIECKHUX SJIEMEHTOB
HA. . Menneneepa, CTpoeHHe aToMa, HaXOXAeHHe B mpupone. Pu3nuecKue U
XUMHYeCKHe CBOMCTBA amoMuHMsA. AM(OTepHbIe CBOMCTBa OKCHIA ¥ TUAPOKCHAA
QIIOMUHUSL.

Keneso: nonoxenue B Ileproguueckoll cucTeMe XUMUYECKHX 31eMEHTOB J1,
W. Menneneesa, CTpoeHHE aToMa, HaxoxueHHe B npupone. Dusuyeckue U
XUMHYECKHE CBOKMCTBA Kene3a. Okeuasl, ruApoKcuabl U conu xenesa (I1) u xenesa
(III), mx cocTaB, CBOMCTBA U MOJYYEHHE.,

XumuuecKuii IKcnepumerm:

O3HaKOMJIeHHE ¢ o0pasnaMH MeTaJUlIOB H CIUIABOB, HX (HU3HYECKUMH
CBOMCTBAMH, H3YYEHHME pE3yJbTaTOB KOPPO3UH METALIOB  (BO3MOXKHO
HCIIONB30BaHHE BUACOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHAA
KaJbLUs W HATpus C BOJOM (BO3MOXHO MCIIONB30BAHUE BHIECOMATEPHATIOB),
HCCIIeIOBAHKE CBOMCTB XECTKOM BOJBI, Ipoliecca FOpeHUs Xelle3a B KHUCIOPOe
(BO3MOXHO  HCIIONB30BaHHE  BHACOMAaTEPHUANIOB), IPHU3HAKOB IPOTEKAHMS
Ka4EeCTBEHHBIX peaKIUii Ha MOHBI: MarHus, KajJbl¥s, aTIOMHUHUS, [IMHKA, JKejIe3a
(II) u xene3a (III), menu (II), HaGmoneHUe U OMKMCaH¥e MPOLIECCOB OKPALIMBAHMS
IUIAMEHM WOHAaMH HATpHs, Kanus U Kaublus (BO3MOXHO MKCIIOJIB30BaHUE
BHJIEOMAaTepHaloB), HccleJoBaHHe aM(OTEPHBIX CBOMCTB THMAPOKCH/IA ANFOMUHUSL
¥ THAPOKCHJA [IUHKA, PeIIEeHHE SKCIIEPUMEHTAIBHEIX 3a/1a4 110 TeMe «BaxxHeimue
METaJUIBl M UX COSTUHEHUM.

XHMHS M OKpY:KaloLas cpeaa

BemecTBa u MaTepuansl B IOBCEAHEBHON JXHU3HM 4elloBeKa. besomacHoe

HCIIONB30BAaHHE BEILECTB M XUMHUYECKUX peakuuiél B ObiTy. IlepBas moMomp mpu
XMMHYECKUX 0XKOTaxX ¥ OTPaBIEHUSIX.

XuUMHUYEecKOoe 3arpsizHeHHe OKpYXawlleid cpensl (mpenensHas NOMyCTHMAs
KOHIeHTpaus BemiecTs, gajnee — I1/IK). Ponb xuMuK B pelleHUH 3KOJIOTHYECKHX
npobyiem.

Xumuueckuii IKCnepumenm:

u3yuyeHre o0pasloB MaTepUaloB (CTEKJO, CIUIaBbl METaUIOB, IOJHMMEPHBIE
MaTepHabl).

MesicnpeomemHuoie céasu



Peanusauus MeXNpenIMeTHBIX CBs3ell NpH H3y4eHHM XHMHH B 9 Kiacce
OCYIECTBISETCS Yepe3 WCIONb30BAHUHE KaK OBIIHX €CTECTBEHHO-HAYYHBIX
TNOHATHH, TaK M MOHATHH, ABIAIOMIMXCS CHCTEMHBIMU IS OTAETBHEIX TIPEIMETOB
€CTECTBEHHO--HAYYHOI'0 LIUKJIA.

O6mue ecTecTBEHHO-Hay4HBIE MOHATHS: HAyYHBIA (aKT, THIIOTE3a, 3aKOH,
TEOpMs, aHalu3, CHHTE3, KJIAaCCHOUKAUWI, TMEepUOAMYHOCTh, HabmoneHue,
SKCIICPHUMEHT, MOIACIUPOBAHUEC, HU3MCPCHHUE, MOIECJIb, SIBJICHHEC, HapHHKOBBIﬁ
3¢ heKT, TEXHOJIOT U, MATEPHUAJIEI.

Quspka: MaTepHs, aTOM, O3JeKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHUJ,
U30TOIBI, PAAMOAKTHBHOCTB, MOJEKYJa, JJIEKTPHYECKUN 3apsil, IIPOBOJHMKH,
TMONYNIPOBOJHUKY, IUAJIEKTPUKH, (OTOBNIEMEHT, BEINECTBO, TENO, OOBEM,
arperaTHOe COCTOSHHUE BEILECTBA, I'a3, paCTBOP, PaCTBOPUMOCTb, KpUCTAINIECKas
pemérka, CIUIaBbl, QU3MYECKHUE BEIMYUHBI, €IUHHUIBI U3MEPEHHS, KOCMHUYECKOE
IIPOCTPaHCTBO, IIJIaHeThl, 3B€361, CoTHLE.

buonorus: dorocunTes, nsixaHue, Ouochepa, 3KOCHUCTEMa, MHUHEPAIBHEIE
yAOOpEHHS, MUKPO3JIEMEHTHI, MAKPOJIEMEHTEI, IIUTATE/IbHEIE BEIECTBA.

I'eorpatdmsa: armocdepa, ruzapochepa, MUHEpaibl, TOPHBIE IOPOJIEI,
IT0JIE3HBIE MCKOIIaeMbI€, TOILIABO, BOAHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS IIPOTPAMMBI IIO
XAMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JAYHOCTHBIE PE3YJBTATHI

JIn4HOCTHEIE pe3yJabTAaTEl OCBOEHHS MPOrPpaMMbl OCHOBHOTO 0OLIero
00pa30BaHMsl [OCTUTAIOTCA B XOJe OOYYSHHS XUMHHU B €IMHCTBE y4eGHOH H
BOCITUTATEILHOMN JESTeIFHOCTH B COOTBETCTBHU C TPATHIIMOHHEIMH POCCHMCKUMHU
COLIMOKYJIBTYPHBIMH ¥ IyXOBHO-HPaBCTBEHHBIMHM II€HHOCTSMH, NPHUHSTHIMUA B
obmecTBe NpaBMIaMH ¥ HOPMAaMH MOBENEHHS U CIIOCOOCTBYIOT MHpoOIEccaM
CaMOIIO3HaHUs, CAMOPAa3BUTHUA H COLMATH3ALNN 00yYJarOIIXCH.

JINYHOCTHBIE  pe3yJNbTaThl  OTPaXAIOT T[OTOBHOCTh  OOYYAIOIIHUXCS
PYKOBOJCTBOBATbCS CHCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OpHEHTalHi
paciIupeHue ONbITa AeITeIFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:!

1) naTpHOTHYECKOro BOCIIHTAHHSI:

IICHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHIECKOMY
U HAayyHOMY HACIEIMIO, NOHMMAaHUs 3HA4YeHUsS XVMUYECKOM HAyKM B XXKHU3HH
COBPEMEHHOI0 OOIIECTBa, CIIOCOOHOCTH BIANETh JOCTOBEPHON HH(popMaiued o
NEPEIOBBIX NOCTHIKCHHUSX U OTKPBITHSX MHPOBOM M OTE€YECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpOiCTBE MUpa U 001IEeCTBa;

2) rpa’aaHCKOro BOCIIUTAHUSA:

IIPEACTABIICHHS] O COLMAIbHBIX HOPMax M TMpaBWIaX MEXTHYHOCTHBIX
OTHOILIEHHUH B KOJJIEKTHBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIECTBEHHO
IIOJIE3HOM, Yy4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOM M JAPYTMX  BHJAAX
NEeATeIbHOCTH, T'OTOBHOCTH K pa3HOOOpasHON COBMECTHOM MAEATENBHOCTH IIPH
BBIMOJIHEHHM y4eOHBIX, II03HABATENbHBIX 3a/ad, BBHINOJHEHHH XHUMHYECKUX
SKCIIEPUMEHTOB, CO3JJaHHH Y4eOHBIX IPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHHUIO
d B3aHMOIIOMOINM B IIpolLecce 3TOH y4eOHOM [AeATENbHOCTH, TIOTOBHOCTH
OIIEHHBAaTh CBOE IIOBEJEeHME U IIOCTYIIKM CBOMX TOBApHUIIEH C IO3UILUH
HpPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHMS [1OC/IEACTBHM IIOCTYIIKOB;

3) HeHHOCTH HAYYHOro MO3HAHHA:

MHPOBO33PEHUYECKHE IPEICTaBICHUs O BELISCTBE M XUMHUYECKOH peakluy,
COOTBETCTBYIOI[IE COBPEMEHHOMY YPOBHIO Da3BUTHS HayKH U COCTaBJISIOIIUE
OCHOBY JUIs IIOHMMAHUS CYIIHOCTH Hay4HOM KapTHHBI MHUpA, NpeJCTaBlIeHUs 00
OCHOBHBEIX 3aKOHOMEPHOCTSX PpasBHTUSA IIPUPOABI, B3aMMOCBA3AX 4YEIOBEKa C
IPUPOAHON Cpeioi, O PO XMMUH B IO3HAHHH 3THX 3aKOHOMEPHOCTEH;

II03HaBaTe/IbHBIE MOTUBBI, HAallpaB/ICHHBIC Ha MOMYYEHHE HOBBIX 3HAHHH IO
XMMHH, HEOOXOAMMEBIE s OOBICHEHHS HaOIIoJaeMbIX IPOLECCOB U SIBIICHHI,
[I03HABATEIbHOM, WH(GOPMAIMOHHON M YHUTATEIBCKOH KYJIBTYPHI, B TOM YHCIE
HaBBIKOB CAMOCTOATENbHOM paGoThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JIATEPATYpOH, MHOCTYNHBIMHM TEXHHYECKHMH CPEICTBAMH HMH(OPMAIHOHHBIX
TEXHOJIOTHIA;

MHTEpeC K OOYYEHMIO M IIO3HAHMIO, JFO003HATENbHOCTh, TOTOBHOCTE MU
COCOOHOCTE K CaMOoOOpa30BaHUIO, IPOEKTHOH M HCCIeIoBaTeNbCKOM
AEeATENIbHOCTH, K OCO3HaHHOMY BBIOOpY HAaIpaBIEHHOCTH M YpOBHS OOYdYeHHs B
JaJIbHEHIIIeM;

4) bopmupoBaHus KyJIbTYpbl 310POBb:

OCO3HAHME LEHHOCTH JKU3HM, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pOBBIA 00pa3 >KU3HH, OCO3HAHME ITOCIEACTBUM U
HENIPUSATHE BPEAHBIX NPUBLIYEK (YIOTPeOISHHUS aJIKOroJisl, HAPKOTHKOB, KYPEHHs),
HEOOXOMMMOCTH COONIOZIEHHSI TNpaBWiI 0e30[aCHOCT IpH OOpalleHHH ¢
XMMHUYECKMMH BELIECTBAMU B OBITY U pPeabHOM XU3HU;

S) TpyA0BOro BOCIIHTAHNSA:

MHTEPEC K MPaKTUIECKOMY M3Y4eHHUIO Ipodeccuii U TpyAa pasiudHOro poja,
YBaXEHHE K TpPyAy M pe3ynbTaraM TPYyHOBOH AEATEIBHOCTH, B TOM YHCJIE Ha
OCHOBE IPUMEHEHMs INPEAMETHBIX 3HAHMH II0 XMMHUH, OCO3HAaHHBIA BEIOOD
UHIUBUAYAIBHON TPAeKTOPUH IPOAOIDKEHUS 00pa30BaHus ¢ YYETOM JIMYHOCTHBIX
HUHTEPECOB M CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U IMOTPEOHOCTEH,
YCIELIHOM NMpoGecCHOHANBHON NeATeFHOCTH M Pa3BUTHSA HEOOXOMUMBIX YMEHHH,
TOTOBHOCTb a/IallITUPOBATECS B IIPO(ECCUOHANBHOM Cpene;

6) 3K010rHYeCKOro BOCIIUTAHUSA:

DKOJIOTHYECKH I[eJIeCOO0pasHoe OTHOINEHHE K IpPHpOJe KaK HCTOYHHKY
XHU3HU Ha 3eMiie, OCHOBE €€ CyLIeCTBOBaHMS, IOHUMaHNe LIEHHOCTH 3J0OPOBOTO U
Oe3onacHoro oOpasa JKHW3HH, OTBETCTBEHHOE OTHOIIEHHWE K COGCTBEHHOMY
(GU3UYeCKOMY M IICHXUYECKOMY 3I0pOBBIO, OCO3HAHHE IEHHOCTU COOJIOIECHHS
npaBui 6e30MacHOro MoBeAeH!s IpH paboTe ¢ BeIECTBAMH, a TAKXX€ B CUTYyallUAX,
YTPOXKAKOMMX 30POBEIO U XU3HU JIIOJEH;

CIIOCOOHOCTM NPUMEHATH 3HAHUS, MOIy4acMble IPU U3YYCHUM XUMHH, I
peleHus 3a/1a4, CBSI3aHHBIX ¢ OKPY’KaIOLeH MPUPOAHOMN CpenoH, Ui NOBEIICHUS
YPOBHSI  3KOJOIHYECKOM  KyJIbTYpHl, OCO3HaHMS IJI00allbHOTO  Xapakrepa
9KOJIOTUYECKUX IpoOiieM M IyTeH HX peLIeHHs ITOCPEACTBOM METOLOB XHMHH,
HKOJIOTHYECKOTO MBIIIIEHNS, YMEHUS PYKOBOACTBOBATECS UM B IIO3HABATEIIBHOM,
KOMMYHHKATHBHOM U COLIMATILHOM IIPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pE3YJIbTAaTOB BBIACIAIOT 3HAYHUMBIC JUIA
(GopMHUpOBaHKUS MHPOBO33pEHHMS OOLIEHAay4yHBIE MOHATHA (3aKOH, TEOpHs,
IPUHIIKII, THUIIOTE3a, (PaKT, CHCTEMA, NIPOLECC, SKCIIEPHUMEHT U JPYToe.), KOTOPHIE
UCIIOJIE3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX IpeIMeTax U IMO3BOJISIOT Ha
OCHOBE 3HAHMH U3 3THUX IPeaMETOB (HOPMHPOBATH NMPEJACTABICHHE O LIEIOCTHOM



HAYIHOM KapTHHE MHDa, H YHHUBEPCAIBHbIE y4eOHble eHCTBHs (03HABATENBHELE,
KOMMYHHMKAaTUBHBIC, PETyNSATHBHEIE), KOTOPHIE OGECIEYMBAIOT (opmupoBanue
TOTOBHOCTH K CaMOCTOATENBHOMY IUIAHMPOBAHHMIO M OCYIIECTBIICHHIO yuebHoii
JEATENbHOCTH.

IlosnaBaTe/bHBIE yHHBepCAIbHbIE y4ebHble aeiicTBHS

ba3zoBsle Jioruueckue geiicreus:

YMEHHUS MHCIIOJIB30BaTh HpHéMbl JIOTHYECKOI'O MBILIJICHUS IIpU OCBOECHHUU
SHAHHUH: PACKPBIBATH CMBIC XMMUHYECKHX MOHSTHH (BBLIEIATH HX XapaKTepHBIE
IPU3HAKH, yCTaHABIMBATh B3aMMOCBS3b C NPYTMMH IIOHSATHAMH), HCIIONE30BATh
IOHATHSA JUI OOBSCHEHUS OTACNBHBIX (AKTOB U SIBICHHUI, BBIOMpATh OCHOBaHHUSA U
KPUTEPUM JUIs KIACCH(QHKAMH XUMHYECKMX BELIECTB M XHMUYECKHX peaxuumi,
YCTaHABIUBATh MPHIMHHO-CIE/CTBEHHBIE CBS3U MEXAYy OOBEKTAMH W3ydeHWs,
CTPOUTB JIOTUIECKUE PACCYXKAEHUS! (MHTyKTHBHbIE, 1€IyKTHBHBIE, 110 AHAJIOTHH),
AeNaTh BEIBOJBI U 3aKIIIOUECHUS;

YMEHHE IIPUMEHATE B IPOLECCEe MO3HAHHSA [OHATHA (TpeOMETHBIE W
METaIpeIMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCTIONE3yeMEIe B XUMUH,
Npeo0pa3oBIBATE IIMPOKO [PUMEHSEMEIE B XUMHH MOJICITBHbIE IPEICTaBICHUS —
XMUMUYECKUH 3HAK (CHMBOMN 3]IeMEHTa), XUMHUYecKas (opMyia yYpaBHEHHE
XMMUYECKOH peakluy — MNP pelleHuH y4eOHO-TI03HaBaTEIbHbIX 3a1a4, ¢ y4€ToM
STHX MOJCIBHBIX NPEACTAaBICHUN BBIABIATH M XapaKTEPH30BATh CYIIECTBEHHEIE
TNIPU3HAKN U3y4aeMbIX 00BEKTOB — XMMUYECKHX BEINECTB U XMMUYECKHX peaKiuit,
BBIABIATE  OOIUME 3aKOHOMEPHOCTH, IMPUYMHHO-CJIEACTBEHHBIE CBS3H U
IPOTUBOPEYHS B U3y9aeMbIX NPOLIECCAaX U SBJICHUIX.

baszosblie HeclleqoBaTenbCKHeE AeiicTBHA:

YMEHHE MCIIOJIB30BATE MOCTABICHHBIE BOIPOCH! B KAa4eCTBE WHCTPYMEHTA
IO3HaHHS, a TaKkKe B Ka4deCTBE OCHOBBEI M1 (DOPMHPOBAHMSA THIIOTE3HI IO
IPOBEPKe NMPaBUIIBHOCTH BBICKa3bIBAEMBIX CYKICHMUI;

NPUOOPETEHHE ONBITA N0 ILIAHUPOBAHMIO, OPraHM3AlH W IIPOBENCHHMIO
YICHHYCCKUX OKCNEPUMEHTOB, yMeHHe HaOMIoJaTh 3a XOHOM IpoIecca,
CaMOCTOSTENIbHO NPOTHO3HPOBATE €0 PE3yNbTaT, (POPMYIMPOBATE 000BIIEHHS H
BEIBOJIBI TI0 pe3yJibTaTaM IPOBENEHHOIO OIIBITA, HCCIIEAOBAHMUS, COCTABIATh OTYET
0 pojenaHHoM pabore.

PabGora ¢ unpopmanueii:

YMEHHE BBIOMpAaTh, AHATM3UPOBATh U HHTEPIPETUPOBATH HH(BOPMALKIO
Pa3IMYHBIX BUJIOB U (OPM MpeNCTaBIeHUs, [ONYYaeMyI0 U3 Pa3HEIX HCTOUYHHKOB
(Hay4HO-TOMyNApHAA JMTEpaTypa XUMHYECKOTO CONEPIKAHHS, CIIPaBOYHEIE
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OLIEHHBATEH IIPOTHBOPEYMBYIO H
HEJJOCTOBEPHYIO HHGMOPMALIHIO;



YMEHME NPUMEHATH PasiIMYHBIE METOJB! W 3alpOoChl IPH IOHUCKE H OTGOpe
MHOOPMAIMM M COOTBETCTBYIOLIMX JAHHBIX, HEOOXONUMBIX Ui BBHINOJHEHHUS
Y4eOHBIX ¥ T03HABATEIBHBIX 3a/[ay ONpeeNEHHOrO THIIA, TPHOGPEeTeH e OIbITa B
00IacTH  HCIONB30BAHHA  HH(OPMALOHHO-KOMMYHHMKATUBHEIX  TEXHOJOTHH,
OBJIaJICHHE KYJIbTYPOH aKTHBHOI'O HCIIOIB30BaHMS PA3IHYIHAIX IIOMCKOBBIX CHCTEM,
CaMOCTOATEIBHO BBIOMPATh ONTUMAIBHYIO (OpMY NpEACTaBICHHS UHGOPMALMH U
HILUTFIOCTPHUPOBATE pPCIIacMbIC 3aaadd HECJIIOXHBIMH CXEMaMu, AuarpamMmmamu,
JIpyruMu GpopmaMu rpauKy U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh M AaHAJIM3UpPOBaTh B Ipolecce Yy4ueOHOH H
HCCIIeI0BATENIbCKON NEeATENbHOCTH MHGOPMALMIO O BIUSHUM MPOMBIILIEHHOCTH,
CENIbCKOTO XO3sMCTBA M TPAaHCIIOPTa Ha COCTOSHUE OKpYXKalolled NpHpOIHOM
Cpexsl.

KomMyHHKaTHBHBIEC YyHHBEpcaabHble YieOHbIe JelCTBHA:

YMEHUsl 3aJaBaTb BONPOCH! (B XoAe Auanora M (MJIM) AUCKYCCHH) IIO
cylmecTBy  oOcyxnaeMoit  TeMbl, (GOpMYyJIHpPOBaTh CBOH  IIPEMJIOKEHUS
OTHOCHUTENIBHO BBINOJIHEHUS ITPEAJIOKEHHON 3a/1a4u;

YMEHHMSI  IIPeJCTaBIATh  IIOJNy4YeHHBIE  pe3yJIbTaThl  I103HABATEJIHHOM
JNEATENBHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeNaTh IIPE3CHTALUI0
Pe3yJIbTATOB BBIIIOJIHEHUS XMMUYECKOIo 3KCIepuMeHTa (J1abopaTOpHOro OIIBITa,
nabopaTopHOU paboThI 110 UCCIEAOBAaHUIO CBOMCTB BEIeCTB, y4eOHOIro IIPOeKTa);

yMeHHsI Yy4eOHOro COTpYAHUYECTBa CO CBEPCTHHKAaMH B COBMECTHOM
MO3HABATENBHONH M  HCCIIENOBAaTeIbCKOH  ACATENBHOCTH IIPH  PELUICHHH
BO3HHUKAIOIIKX Ipo0jieM Ha OCHOBe y4y&€Ta OOLUMX HMHTEPECOB M COIVIACOBAHUSA
no3uui (00cyXneHus, 0OMeH MHEHUSMH, «MO3TOBBIE IUTYPMBI», KOOPAHHALHS
COBMECTHBIX JEHCTBUM, OINpefeleHne KpUTEpUEB II0 OLICHKe KayecTBa
BBITIOJTHEHHO paboThI U Jpyrue).

PerysiTHBHBIE YHHBEpPCAJIbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHE CaMOCTOSTENIEHO ONpEeNeNsaTh LEeNH AeITeIbHOCTH, IUIaHHPOBAaTh,
OCYLIECTBIIATh, KOHTPOJIUPOBATh ¥ IMPU HEOOXOOUMOCTH KOPPEKTHUPOBATh CBOXO
IesATeNbHOCTh, BEIOMpaTs Haubosee 3¢ GeKTUBHBIE CIIOCOObI pelIeH:s y4eOHBIX K
MTO3HABATEJIbHEIX 3a1a4, CaMOCTOATENIBHO COCTAaBIAThE HIH KOPPEKTHPOBATH
NpeJIOXKEHHbI AaNrOpUTM JeHCTBUH IIpH BHINOJHEHWM 3aJaHUi C y4€ToM
MOJTyuyeHMs] HOBBIX 3HAHUW 00 M3ydaeMmbIX OOBEKTaxX — BEIIECTBAX M PEaKIHUsAX,
OLIEHUMBATh COOTBETCTBUE IMOJIyYEHHOTO pe3yjbTaTa 3asBICHHOH LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJIM3MPOBATh KOHTEKCTHI, IIPE/AIaraeMbl€ B YCIIOBUH 3a1aHHMH.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe NpEAMETHHIX pE3yIbTaTOB II0 OCBOEHHIO O00A3aTENBHOIO
COZIEpIKaHHs, YCTAHOBJICHHOTO HaHHOH (emepanbHOil paboueil mporpamMMmoi,
BBIZESIOT: OCBOEHHBIE OOYJAIOIIMMMCS HAydHBIC 3HAHHS, YMEHHS H CIOCOOBI



AeHCTBUHA, crenudUYecKde IS HpPeAMETHON 061acTu «XuUMUA», BUIBI
ACATCILHOCTH IO  IOJYYEHWIO HOBOrO 3HAHWS, €r0  HHTEPIpPETaIUH,
Npeo0pa3oBaHuUIO ¥ PUMEHEHHIO B Pa3IHYHBIX y4€OHBIX U HOBBIX CHTYaLUsIX.

K konmy o6y4enus B 8 kiacce npenmeTHsie pe3ynbTaTel Ha 6a30BOM YpOBHE

ROJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 06yYarOIINXCS YMEHHIA:

* PAacKpBIBaTh CMBICI OCHOBHBEIX XHMHYECKMX IIOHSTHH: aTOM, MOJIEKyIIa,
XHMHYECKHH SIIEMEHT, NMPOCTOe BEIUECTBO, CIOXKHOE BEIECTBO, CMECh
(omHOpO/IHAS M HEORZHOPOAHAs), BAIEHTHOCTh, OTHOCUTENBHAS ATOMHAS U
MOJIEKyJISIpHAsi Macca, KOJNHYECTBO BEIECTBa, MOJb, MOJIIpHAs Macca,
MaccoBas J0J1s1 XUMHYECKOr0 3JIEMEHTA B COeIMHEHUH, MOJISIPHEIH 06BEM,
OKCHJI, KHCIIOTa, OCHOBaHHE, COJb, 3JIEKTPOOTPHLATEIBHOCTh, CTENEHb
OKHCJICHUs, XMMHYECKass peakuus, KilacCuUKaLys peakii: peakLuu
COCNIMHEHMA, PEaKUMH DA3IOKEHUs, PEaKlMy 3aMELIEHHS, pEeaKIUH
00MeHa, 3K30- M 3HIOTEPMHUYECKIE PeaKLuy, TeTIoBol 5dhdeKT peakiuy,
AP0 aToMa, SJIEKTPOHHBIM CIOH aroma, aToMHas OpOWTalb, pagHyc
aToMa, XUMHU4ecKas CBs3b, IMOJIAPHAS U HENOJAPHAs KOBAJIEHTHAs CBS3b,
HOHHAsA CBi3b, HOH, KaTHOH, aHUOH, PacTBOpP, MaccoBas J0Js BEIIECTBA
(IIpoLieHTHAs KOHLIEHTPALWs) B PACTBODE;

e HWUIIOCTPHUPOBATE B3aUMOCBS3b OCHOBHBIX XHMHYECKHX IIOHATHH WU
NPUMEHSTE 3T ITOHATHS IIPH ONKCAHUH BELIECTB H UX IPEBpalleHHI;

* HCIIOJB30BATh XHMHYECKYX0 CHMBOJMKY IS COCTaBICHHS (QOpMyI
BEIIIECTB ¥ YPaBHEHUI XUMUYECKUX peaKIInii;

e ONpeneNsiTh BAJEHTHOCTH aTOMOB 3JIEMEHTOB B OHMHAPHEIX COEIWHEHHUSX,
CTEIICHb  OKMCJIEHHS  JJIEMEHTOB B  OWMHApHBIX  COEAUHEHHUSX,
NIPUHAIJIE)KHOCTh BELIECTB K OIpefeNEHHOMY KIAcCy COeAMHEHHMH IIo
Gopmynam, BHJ XMMHYecKOW CBf3M (KOBAJEHTHAs M MOHHAd) B
HEOPraHUYECKUX COEUHEHUIX;

e packpeiBath cmeica Ilepuoamueckoro 3akona . WM. Menneneesa:
JEMOHCTPHPOBATh IOHUMAHWE IEPHOJUYECKOW 3aBUCHMOCTH CBOMCTB
XMMHYECKHX JJIEMEHTOB OT MX nojoxeHus B [lepuonmudeckoit cucreme,
3aKOHOB COXPaHEHMs MacCChl BEILECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4eHus, 3aKoHa ABOrajipo;

e ONHUCHIBATH U XapakTepHU3oBaTh Ta0Mu4uHy0 Gopmy Ilepmonugeckoit
CHCTEMBl XHMMHYECKUX DSJIEMEHTOB: pa3Iu4aTb IOHATHS «rJIaBHAs
noxarpynna (A-rpynmna)» u «mnobouHas noxrpynna (B-rpymmna)», Maisie H
Oonplllie MEPHOABI, COOTHOCHTh O0O3HAueHHs, KOTOpble HMEIOTCH B
tabnune «Ilepuonudeckas cucrema XuMHUYeCKuX 3neMeHToB . .
MengeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHUS aTOMOB



XMUMUYECKHX 3]IEMEHTOB (COCTAB M 3aps/ A/pa, O0LIee YKCIIO 3IeKTPOHOB
¥ pacipe/iesieHHe UX 10 3JIEKTPOHHBIM CIIOSM);

KIacCHpUIMPOBATE XMMHYECKHE 3IIEMEHTHI, HEOPraHHYEeCKUe BEIIECTBA,
XMMHYECKHe peakuuy ([0 YMCIy M COCTaBy YYacTBYIOLIMX B peaKIdH
BEILECTB, 110 TEIJIOBOMY 3 (eKTy);

XapaKTepu30BaTh (ONUCHIBATH) OOIIME XHMHYECKHE CBOMCTBA BELIECTB
PasiIuIHBIX KJIAacCOB, IMOATBEPIKAAs ONKMCAHNE NPUMEPAaMH MOJIEKYJISIPHBIX
YPaBHEHHH COOTBETCTBYIOIIMX XUMHYECKHUX PEAKIMIA;

IIPOTHO3UPOBATh CBOMCTBA BELLECTB B 3aBUCHUMOCTH OT MX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IIPOTEKAHUS XHMHYECKUX TIpeBpallleHHi B
Pa3TUYHEIX YCIIOBUSX;

BBIYMCIIATE OTHOCHUTEJBHYIO MOJEKYJISPHYI0O U MOJSPHYIO MAacChl
BEIECTB, MAacCOBYI0 JIOJII0 XUMHUYECKOTO DdlieMeHTa II0 (opmyie
COEIMHEHHs, MACCOBYIO JIOJIIO BEILECTBA B PACTBOPE, IPOBOJUTH PACUETEI
IO ypaBHEHHIO XUMHYECKOM peaKiIuy;

IPUMEHATH OCHOBHBIC OIEPaLiM MBICJIUTEIIBHOU EATENHOCTH — aHAIN3
¥ CHHTE3, CpaBHEHHE, 0000ILIEHHE, CUCTEMATH3ALUIO, KIACCUDUKAIMIO,
BBISIBJIEHUE NPUYMHHO--CIEJCTBEHHBIX CBS3ed — JUISI M3YYEHHUS CBOMCTB
BEIIECTB M XHMMHUYECKHX peakluii, eCTEeCTBEHHO-HAyYHBEIE METO/bI
NIO3HaHWs — HaOmoneHWe, M3MEpEeHHe, MOJEIHUPOBaHWE, 3KCIIEPUMEHT
(peaJIbHBIHM U MBICJIEHHBII );

ClleoBaTh  IpaBWaM  INOJB30BAaHUS  XMUMHYECKOM  TMOCYyHOH H
nabopaTOpHEIM OOOpPYAOBaHMEM, & TaKKe IpaBwiaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLHMSAMH I10 BBITOJHEHHIO
NMabOpPaTOPHBIX XMMHYECKHX OIBITOB IO TIONYyYEeHHIO U COOMpaHMIO
ra3o00pa3HbBIX BEIIECTB (BOAOpOJa M KHCIOPOAA), IPUTOTOBICHHIO
pacTBOPOB C OIPEAENEHHON MacCOBOW Jojied pPacTBOPEHHOTO BEIECTBA,
IUIAHAPOBaTh M MPOBOAUTH  XUMHYECKHE  SKCIIEPUMEHTHl  IIO
pacro3HaBaHUIO PaCTBOPOB LIEJIOYEH M KUCIIOT C IOMOLIBIO HHAUKATOPOB
(maxmyc, peHondTanenH, METHIOPAHX U IPYTHE).

K xoniy o6y4yenus B 9 kiacce mpeIMeTHBIE pe3yIbTaTh Ha 6a30BOM ypOBHE
JOJDKHBI OTPaXXaTh ChOPMUPOBAHHOCTE Y O0yHArOIINXCS YMEHMIH:

pacKpbsiBaTb CMBICII OCHOBHBIX XWMHWYECKHUX MOHATUM: XUMHYECKUMN
JJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHHOH, IPOCTO€ BEIIECTBO,
CIIOKHOE BEILECTBO, BAaJIEHTHOCTH, SJIEKTPOOTPHULATENIBHOCTh, CTENEHb
OKHCJICHHA, XUMUYECKasA peaKuusd, XUMUYECKas CBs3b, TEIIOBOH 3(peKT
peaKkIMd, MOJb, MOJSPHBIA 00BEM, pacTBOp,  SNEKTPOIMTEL,
HEDJIEKTPOJIUTEI, BIEKTPONUTHYECKAs IUCCOLMALS, PeaKkud HOHHOIOo
o0MeHa, Karauu3aTrop, XHMHYECKOe paBHOBeCHe, OOpaTUMEBlE U



HEOOpaTUMBbIE peaKLUH, OKHCIHTEIBHO-BOCCTAHOBUTEILHELE peaxiuu,
OKHMCIINTENb, ~ BOCCTAHOBHTENb,  OKHMCIEHHE ¥  BOCCTAHOBJIEHHE,
aJUIOTPOIHS, aMQOTEPHOCTh, XUMUYECKAs CB3b (koBaneHTHas1, MOHHas,
METaITNYecKas), KpUCTAJNIMYecKas peléTka, KOppO3Hsl METaJlIoB,
CIUIABBI, CKOPOCTb XHMMYECKOH peakuuy, IpelelbHO JOIyCTHMAs
koHueHTpauus [1JIK BemecTsa;

HUTIOCTPUPOBATE B3aWMOCBS3b OCHOBHBIX XHUMUYECKHX IIOHSTHH W
TIPAMEHSTE 9TH NOHATHS PU ONKUCAHUY BEIIECTB U UX NPEBPAICHHIL;
HUCIIONB30BATE XMMHUYECKYI0 CHMBOJMKY [UIS COCTABIEHHS (hOpMY
BEILLECTB M yPaBHEHMI XMMUYECKHX PEaKIHii;

ONPENENATh BaJICHTHOCTh M CTETIEHb OKMCIEHHS XUMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX pa3MYHOIO COCTaBa, IIPHHAUIEKHOCTh BEIIECTB K
ONpEAEIEHHOMY KIacCy COEIMHEHHH IO (opMysaM, BHI XUMHYECKOH
CBA3M (KOBAIEHTHas, HOHHAA, METANIHYECKas) B HEOPraHMYECKHX
COCIMHEHHSAX, 3aps]l MOHA [0 XUMHUYECKOH (opMyIne, XapakTep cpemsl B
BOJIHEIX PacTBOPAX HEOPraHUYECKUX COeAUHEHUH, THUIl KPHUCTAINIECKON
PELIETKH KOHKPETHOT'O BEINECTBA;

packpeiBate cMmbica Ilepwomuueckoro 3akoma JI. WM. Menneneesa wu
ACMOHCTPHPOBaTh €ro IOHUMAaHWEe: ONHCHIBATH W XapaKTepH30BaTh
Tabnuunyo ¢opMmy Ilepuoamueckoif CHCTEMBI XMMHUYECKHX 3JIEMEHTOB:
pasnuyaTe INOHATHS «riaBHas moArpynmna (A-rpymma)» U «mno6odHas
noarpynna (B-rpynma)», Manbie u GONbLIME MEPHOABI, COOTHOCHTH
0003Ha4YeHNsA, KOTOpPhle MMEIOTCS B IEPHOAMYECKOH Tabmuue, ¢
YHUCTIOBBIMH  XapaKTEPUCTHKAMHU  CTPOEHHS  aTOMOB  XUMHYECKUX
DJIEMEHTOB (cOCTaB M 3apai sAnpa, obluee 4YHCIO 3IeKTPOHOB H
pacrpesiefieHHe HX II0 JJIEKTPOHHBIM CJIOSAM), OOBACHATH O0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB BJIEMEHTOB M MX COCOUHEHHUH B
npeznenax MajbIX MepHOIOB U INIABHBIX NMOATPYIII C YUETOM CTPOCHHS HUX
aTOMOB;

KacCH()UIUPOBaTh XMMHUYECKHE BJIEMEHThI, HEOPraHUYECKHE BeIleCTBRa,
XAMUYECKHe peakuuu (10 YHCIy U COCTaBy y4YacTBYIOIUX B PEaKIHH
BEILECTB, II0 TEINIOBOMY 3((EKTY, 10 U3MEHEHHIO CTENMEHeH OKUCIEHUS
XUMHUYECKUX BJIeMeHTOB);

XapaKTepu3oBaTh (ONMCBIBaTh) OOIIME W CHEHU(PHYECKHE XHMHYECKHE
CBOMCTBAa INPOCTBIX U CIOXHBIX BEIIECTB, IIOATBEPXKIAs ONUCAHHE
IpUMepaMi MOJICKYJISAPHBIX M WOHHBIX YPaBHEHWN COOTBETCTBYIOIIUX
XUMHYECKUX pEeaKIuii;

COCTaBJIATE YPABHEHHSA OJICKTPOJUTHYECKOM AUCCOLMALHH KHCIOT,
IIEJI0YEH U COJIEH, TIOJIHBIE U COKpaLIEHHBIE YPAaBHEHHUS PEaKL¥ii HOHHOIO



o0MeHa, ypaBHEHHS peaKIHuii, NOATBEPXKAAIOLIMX  CyLIECTBOBaHHE
TEHETHIECKOM CBA3U MEX]Iy BEIECTBAMHU Pa3/IM4HbIX KIACCOB;
PAacKphIBaTh  CYIHOCT OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX  peaKIyii
TIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca STUX peakIuiL;
IIPOTHO3UPOBATE CBOMCTBA BEINECTB B 3aBHUCHMOCTH OT HMX CTPOEHHS,
BO3MOXHOCTH TNPOTEKAHMUS XUMHUYECKUX TPEBPAIEHUH B pa3IMYHbIX
YCIIOBHSIX;

BBIUCIIATD OTHOCHUTENIBHYIO MOIEKYJISPHYIO M MOJISPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIONIO XHMHYECKOTO 3leMeHTa II0 dopmyie
COENIMHEHUs, MACCOBYIO JIONIO BEIIECTBA B PACTBOPE, IPOBOAUTE PACUETHI
110 YpaBHEHHIO XUMUYECKON peaKiuy;

cobmofaTh  NpaBuIa  IONB30BAHMS ~ XUMHYECKOM  Imocygodl u
nabopaTOpHBIM  00OpYZOBaHMEM, @ TakKe MpaBwia OOpaeHHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLHSAMH I10 BBIIOJHEHUIO
nabOpaTOPHBIX XUMHMYECKHX OIIBITOB IO IIONYYEHHIO M COGHPAaHHMIO
ra3000pa3HEIX BELIECTB (aMMHaKa M yIJIeKUCIOro rasa);

IPOBOAWTHL  PpEaKUuH, TOATBEPXKAAOIIME  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATE OMBITHEIM IYTEM XJIOpHA-, GpoMua-,
HoIMA-, KapOoHatr-, docdar-, cuaukar-, Cynbhar-, THAPOKCHI-HOHEL,
KaTHOHBl aMMOHHMS M HOHBl M3y4YEHHBIX METAJUIOB, NMPUCYTCTBYIOIIKE B
BOJHBIX PaCTBOPAaX HEOPraHUYECKUX BEIIECTB;

IIPUMEHATH OCHOBHEIE ONEPAllMU MBICTUTEBHON JEeITETEHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEMATH3alH{iO, BEIABICHHUE
NPUYMHHO-CIEACTBEHHBIX CBA3€H — IJIA M3YyYEHHS CBOMCTB BEHIECTB U
XHMHUYECKHX peaKlMii, eCTeCTBEHHO-HAyYHBIE€ METOAbl IIO3HAHUSI —
HaOJIoIeHHe, M3MEPEHHe, MOJEIUPOBaHUe, SKCIEPHUMEHT (pealbHBId M
MBICJIEHHBI ).



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30BATEJILHOTI'O ITPOIIECCA
OBSI3ATEJIBHBIE YYEBHBIE MATEPHAJIBI AJIsI YHEHUKA

* Xumus, 8 kirace/ Pynsutuc I'.E., ®ensaman O.I .» AKLIIOHEpHOE 0OIIEeCTBO

«M3narensctBo «IIpocBelenne

METOAUYECKHWE MATEPHAJIBI 1JISI YYUTEJIS
pabouast mporpaMMa JUCIUIUIHHEL

KaJICHOapHO - TEMaTU4YeCKUH IIaH

A P®POBBIE OGPA30BATEJIBHBIE PECYPCBI M PECYPCBI CETH
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