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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUS U € YY4ETOM KOHIICTILUU NPENnoJaBaHus y4eOHOTrOo MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpPEAMETa, YCTaHABIWBACT
00s3aTeNbHOE NPEIMETHOE COJEpXKaHUE, IPEeycMaTpUBaeT paclpeesieHue ero mo kjaccam u
CTPYKTYpUPOBAHHUE T10 pa3jieliaM U TeMaM MPOrpaMMBbl [0 XUMHH, OMPeesieT KOINYeCTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEMYIO0 IIOCIEeI0BaTEIbHOCTh
U3YyUEHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHMM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TaKXKe TPeOOBaHUI K pe3yibTaTaM 00y4eHHUS] XUMUU
Ha YypOBHE ILeNel W3ydeHUs MpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOM
JeSTEIbHOCTH 00Yy4aroIIerocs o OCBOCHUIO Y4EOHOIO COJIepKaHusI.

3HaHuE XUMHUH CIYXXUT OCHOBOM U1 (YOPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIIErocs, ero
NpeCTaBIeHUH 0 MaTepUabHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMHEN
NPEJCTAaBICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUH U 00 IBOJIOIUH BEIIECTB B MPHPOJIE, O MYTAX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO pa3BUTHSI YEJOBEYECTBA — CBHIPHEBOH,
HHEPreTUUECKOM, MUILEBON U 3KOIOTUYEeCKOH 0€e30MacHOCTH, MPOOIeM 3JpaBOOXPaHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET peaiu3alliii BO3MOXXHOCTEH Il caMopa3BUTHS W (OpMHUPOBaHUS
KYJIBTYPHI JINYHOCTH, €€ 001Iel U PYHKIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHON  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCETHEBHOH KM3HH, TaK H B
poeCCHOHAIBHON JEATENHHOCTH,

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArioM B (POPMHPOBAHUU
€CTECTBEHHO--HAYYHON TPAMOTHOCTH O0yYaIOIINUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOHl BKJIaJ] B 3KOJIOTHYECKOE OOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4YE€HHH XUMHUHU OOecredyuBaroTCsl CHEelU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroriuyeckd aJanTUPOBAHHBIM OTpPaKeHHUEM
0a30BOI HAYKW XMMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOILIEr0 OOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00yYaromKMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIaHWYECKON XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.



CrtpykTypa coaep:kaHHs NMPOTPaMMbI MO XMUMHUU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTIO
noaxoja K eé mzydeHuro. CopepixaHHe CKJIAAbIBAETCS M3 CUCTEMBI MOHATHH O XMMHUYECKOM
DJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCIEAO0BATEIBHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKHUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHUSI O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— IPEJCTAaBIECHUN 00 AJIEKTPOJUTUUECKON AUCCOLMALIMM BEILIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYroMmy,
BBIMOJIHASL (DYHKIUU OOBSCHEHHS] W IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HOPMUPOBAHMIO TPEACTABICHUS O
XMMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPHUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAHHUIO U METO/IaM [I03HaHUs B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUNW W3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaace.

[Tpy n3yyeHnH XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUHM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATETbHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJbTYphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (POpMHpPOBAHUHU
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKka HayKH, B
NpUOOILIEHNHN K HAyYHBIM METOJIaM MTO3HaHMS ITPU U3YYEHHUH BELIECTB U XUMUUECKUX PEaKIHii, B
(GOpMUPOBAHMM M DPA3BUTHH [O3HABATEJIIbHBIX YMEHUH M HMX MNPUMEHEHHMH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU MPAaBHII 0€30IaCHOTO
oOpaleHus C Bel[eCTBAMU B MIOBCEIHEBHON KU3HH.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUEHUE
MpUOOpPEH TaKKe LeH, KaK:

— (popMHUpOBaHUE MHTEIIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHHUIO,
COTPYAHHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEIHICHUH, CIHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HHU;

— HaNpaBJIeHHOCTh OOY4YEeHHs Ha CHCTEMaTHYecKoe MpuoOIIeHrne O00ydJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4HbIM  MeETOJaM  IO3HaHUS,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOIUMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJISl PA3IMYHBIX BUAOB JACSTEIbHOCTH;

— ¢opmupoBanue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBJICHUS OKPY’KAIOLIEro MHUpPA, HCIONb3ys 3HAHUS U
OMBIT, TIOJNYYEHHBIC MPH H3YYEHUH XHUMHH, NPUMEHATh HMX MPH pelieHuH npobieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTMYECKH IeJ1eco00pa3HOro MoBeneHUs B OBITY U



TPYJIOBOM JEATCIILHOCTH B IEISIX COXPAHCHHS CBOETO 3J0POBbS U OKPYXKAIOIICH MPUPOTHON
CpeIibl;

— pa3BUTHE MOTUBAIUU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO 1 CAMOBOCITHTAHUIO
HAa OCHOBE YCBOGHHUS OOIICYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
oMU ¥ HAIIPABICHHOCTH JTAIbHEHIIIEro 00ydeHHsI.

OO11ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHHUS XMMHUHU HAa YPOBHE OCHOBHOI'O OOILEIrO
oOpa3oBanus, coctaisieT 136 gacos: B 8 kinacce — 68 yacoB (2 yaca B Hefeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJEPKAHUE OBYYEHUA

8 KJIACC

IMepBoHayajbHbIE XUMHYECKHE MOHATHS

[Ipenver xumuu. Ponb XUMHHM B JKU3HM 4elOBeKa. XUMHUS B cUCTeMe HayK. Tema u
BemecTBa. Dusnueckue CBOWCTBAa BeElIECTB. ArperarHoe coctosiHue BemiecTB. [lonstue o
METO/Iax MO3HaHMs B XUMHH. UKCThIe BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI W MOJIGKYJbI. XHUMHUYECKHE JJIeMEHThI. CHUMBOJIBI XHMHYECKHUX JIJIEMEHTOB.
[IpocTsie U clIOKHBIE BEelIeCTBa. ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENIbHAS aTOMHAst Macca. OTHOCHUTEIbHAS MOJICKYJIIpHAs
Macca. MaccoBasi JT0JIsI XUMHYECKOTO DJIEMEHTA B COSMHCHHH.

KomnnuectBo BemectBa. Monb. MomnspHas macca. B3anmMOCBs3b KONWYECTBa, MAcChl U
qrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

Ousnyeckue W XMUMHYCCKHE SBJICHHUS. XHUMHYECKas peaknus W e MpPU3HaKh. 3aKOH
COXPAHECHHS MACChI BEIIECTB. XUMHUYECKHe ypaBHeHH. Kimaccudukamnmsi XUMUIECKUX PeaKIuit
(coenMHEHUs, Pa3IOKESHHS, 3aMEIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJ0M, MpaBWiIaMu paboThl B jaboparopuu W mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMIOIeHHEe (PM3HUECKUX (TINIaBJICHHE BOCKA, TasTHUE Jba,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIOTOW) SBICHUM, HAOJII0IeHUE
U ONHWCAaHWE TPU3HAKOB IMPOTEKAHWS XUMHUYECKHX peaknuid (pa3lloKeHWe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHIOM Oapwsi, paszinoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3aMMOJCcTBHE jkene3a ¢ pactBopoMm coiu meau (ll), m3yueHme crmocoGoB
pa3JieliecHusT CMECEH: ¢ IOMOIIBI0 MarHuTa, (UIHTPOBAHWE, BBIIAPUBAHWE, JUCTUJUIALINS,
xpomaTtorpadusi, TMpPOBEIECHWE OYMUCTKA ITOBApPECHHON COJM, HAONIOJCHWE W ONKCAHHE
pe3yJbTaTOB IMPOBEJEHUS OIbITA, WLUIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHUS MAacChl, CO3/aHUE
MoOJIeJIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiilue npeacTaBUTEId HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3ia€MEHT M IpOCTOE BEIIECTBO.
Haxosxnenue kuciopoaa B npupoe, GU3NIecKue 1 XUMUYECKHE CBOMCTBA (PEaKIuU TOPEHUS).
Oxcunpl. Ilpumenenue xkucnopoma. CrocoObl TONydeHHUs KUCIOpojga B Jaboparopuu u



MPOMBINUIEHHOCTH. KpyroBopoT kucinoponaa B mpupoje. O30H — aloTporHas MOAU(PUKAIUS
KHCJIOPOJA.

TernnoBoil 3¢ (eKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpoctoe BemiecTBO. HaxoxnaeHue Bomopoaa B IPUPOIE,
bu3HUYECKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiicTBa BOAbl. Boxa kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 110yl BellecTBa B
pactBope. XuMHYECKHUE CBOMCTBAa BOJbl. OcHOBaHMs. Pojib pacTBOpPOB B MPHUPOJIEC U B KUZHU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauneHuidt. Oxcuapl. Kiaccudukanus OKCHIIOB:
coneo0Opa3yrolre (OCHOBHBIC, KHCIOTHEBIE, aM(OTepHEIC) U HeconeoOpasyromue. HomeHnkiatypa
OKcUI0B. DU3nNUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcumaoB.

OcHoBanusi. Knaccudukanus ocHOBaHHMM: HIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuyenue
OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnot. @usndeckiue 1 XUMHUYECKHE
cBoiicTBa kuciot. Pan akrusnoctu metamioB H. H. bekerosa. I[lonmyyenue kucior.

Comu. Homenknatypa coisieid. @uznueckue U XUMHUUYECKHE cBoicTBa coiel. [lomydyenue
COJIEH.

['eneTndeckast CBA3b MEXKIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpeeNieHue COJepKaHusl KUCIOpoJa B BO3AyXe, MOJIydeHHe, cooupaHue,
pacrio3HaBaHUE W HM3YUYCHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpaIIeHUs: TopeHus (mmokapa), 03HAKOMJICHHE C
oOpa3llaMu OKCHUIOB M OINHUCAHHE WX CBOICTB, MOJy4YeHHE, COOMpaHUE, pacrno3HaBaHUE U
U3ydeHHe CBOWCTB BOjaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOXHO HCTIONB30BaHUE BUECOMATEPHUATIOB), HAOMIOACHIE 00pPa3IOB BEMIECTB KOJIUIECTBOM
1 Momb, McchaeaoBaHNE OCOOCHHOCTEW PAacTBOPEHHUS BEIIECTB C PA3TMYHONW PACTBOPHMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MaccoBOM Jo0Jie pacTBOPEHHOTO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiubliueM) (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPHAIIOB), MCCIIEIOBaHNE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOIOZIcHNE W3MEHEHMsI OKPACKH WHJUKATOPOB B PACTBOpaX KHCIOT M IIEJIOYEH, M3ydeHue
B3anmojeiicTBust okcuga menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C METallaMH,
peakuuii HeWTpaau3aluud, MOJIyYeHHE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1a4 0 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanyeckasi cucremMa xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun



[lepBrle TOMBITKA KJIACCU(PUKALMKA XUMHYECKHX dyieMeHTOB. [loHsaTHe o rpynmax
CXOJHBIX 3JIEMEHTOB (IIE€JOYHBIE U IIETOYHO3EMENbHBIE METAIUIBI, TaJIOTEHbl, UHEPTHBIE I'a3bl).
DJeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OTepHbIE OKCUIBI M THAPOKCHUJIBI.

Ilepnonnueckuii 3akoH. Ilepmomunueckas cucrema XxuMmMuyeckux »sieMeHtoB J[. M.
MenneneeBa. Koporkonepuognas u juuHHONepuoaHas ¢opmbl Ilepuomnueckoit cucteMbl
xumudeckux snemeHTtoB JI. M. MenneneeBa. Ilepuoabsl u rpymnmbl. Duzndeckuil CMBICT
HOPSIKOBOTO HOMEPA, HOMEPOB NEPUO/IA U TPYIIIBI AIIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3orombl. OnexkTponsl. CTpoeHue
AJIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [lepuonnyeckoil cucTemsl
J. W. MengeneeBa. XapakTepuCTUKa XHUMHYECKOTO »JJEMEHTa IO €ro IMOJIOKEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIaM U MepHoIaM.

3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB
JUISl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKHUX AJIeMEHTOB. MIOHHAas! CBSI3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBHUTENbHBIE  peakuuu. IIporeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3yyeHHe OoOpa3lloB BEIIECTB METANIOB M HEMETAJIOB, B3aMMOJAEHCTBHE THAPOKCH]IA
IIMHKA C pacTBOpPaMHU KHCJIOT U ILEJIOYEH, MPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHUe, peakiuu pa3ioKeHNs, COETUHEHHUS).

Meoswcnpeomemnnie ceasu

Peanuszanus MEXNpEeAMETHBIX CBA3EH NPU U3yUYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX IOHATUH, TaK U TMOHSATHH,
ABJISIOIIMXCSI CHCTEMHBIMHU ISl OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mme ecTecTBEHHO--HAyYHbIE TOHATHS: HAYYHBIM (DAaKT, THUMOTE3a, TEOPHs, 3aKOH,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BELIeCTBO, Tel0, 00bEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3NYECKHe BEJIWYMHBI, €IUHUIIBI W3MEPEHHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

'eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemiecTBo M XUMHYeCKasi peaKius

[lepuonuueckuii 3akoH. Ilepmoamyeckass cucrtemMa xumuueckux isnemeHtoB . U.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kainus, KalbLUs M UX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 35ieMeHTOB B [leproauyeckoii cuctemMe U CTpOEHUEM UX aTOMOB.



CrpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMYECKHUX PEUIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT TUIA KPUCTAIMYECKOM PEIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEUICCTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjIaccaM HEOPraHWYECKUX COCIUHEHHM, T'€HETUYeCcKas
CBSI3b HEOPTaHUYECKHUX BELICCTB.

Knaccugukanuss XUMUYECKAX PEaKUUil 10 Pa3IMYHbIM MpHU3HAKaM (II0 YUCIY M COCTaBY
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TEIIOoBOMY 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCJICHUSI XUMHYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIUH, TEPMOXUMHUUECKHE YPABHEHHUS.

[TonsiTne 0 cxopocT XUMHUYecKO peakiuu. [lonsTHe 00 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusax. [loHATHE O TOMOreHHBIX U TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DPakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON PEAaKLMH U IOJI0KEHNE XUMHUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JICKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTAHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 2IEKTPOIUTHYECKON NUCCOLMALMN. JJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI MPOTEKAHUS peakiMii HOHHOTO OOMeHa, MOJHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHWI M COJIEH B CBETE
NpeJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsTHE O THIPONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKHUX BEIIECTB —
METaJIJIOB U HEMeTalyioB (rpadura M anmasza), CJIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, MCCIEIOBAaHUE IJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoIecca AMCCOLHUAINN
KHCJIOT, Inenodyed M coneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MAaTEepHalioB), IpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKU MPOTEKaHMs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajka, BblAelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOPEHME, PEaKUUU DPA3I0KEHUs, COSIUHEHNUS),
pacro3HaBaHHE HEOPraHMYECKHX BEUIECTB C IIOMOIIBI0 KAauye€CTBEHHBIX DPEAKLUIl Ha HOHBI,
pelleHne SKCIepUMEHTaIbHbBIX 33/1a4.

HemeTaibl 4 MX coeJUHEHUS

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHBIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOrE€HOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMEpe XJopa (B3auMOACHCTBHE C MeETalJlaMH, HEMETaJUIaMH,
menoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XHUMHYECKHE CBOWMCTBA, IOJydYeHUE,
npuMeHeHue. [IefcTBre X10pa U XJIOPOBOOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJI1o0puasl
U X HaXO0XJIECHUE B IPUPOJIE.

O6mas xapakrtepuctuka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHue M (pu3MyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —



KHUCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NYECKHEe M XMMUYEeCKHe CBOHCTBA. OKCHIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeaCTaBHTENsS Kilacca KUCIOT M crenuduueckue). XUMHUYECKHE pPEeakKluy,
JeKale B OCHOBE MPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHoi Kuciorel. [Ipumenenue
cepHoit KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdaTr-uoH. Haxoxnenue
ceppl M €€ CcOequHEHUH B Ipupofe. XUMHUYECKOE 3arpsA3HCHHUE OKPYKAIOWIEH Cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC JOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALICHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHEHHE B TMpHPOJE, (U3NYECKHE WU
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XUMUIECKHIe
CBOIICTBa, Mony4yeHue u npuMeHeHne. Conu aMMOHHUsI, UX (HPU3MUECKUE U XUMHYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHasi peaklds Ha MOHBI aMMOHHS. A30THas KUCIIOTa, €€ IMOJy4YeHHe,
duznUeckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJECH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynobpenuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH cpeibl COeMHEHUSIMH a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amaoTpornHble MOAUDUKALNN
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyuyeHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MUHEPATBHBIX YIOOPEHHIA.

OOmast xapakrepuctuka 37aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoje, Gu3ndeckue U XuMHUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposa B mpupo/ie.
Oxcuapl yraepona, UX GpU3MYecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha KUBbIE OPTaHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe mpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YToibHas KUCIOTa U €€
coiu, UX (PU3MYECKHMe M XMMUYECKUE CBOMCTBA, IMOJIydeHHE U NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  VMcmonb3oBaHue  KapOOHAaToB B OBITY, MEAWLUHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX Yriiepoja
(MeraH, »TaH, OSTWJEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKcycHas Kkucnora). Ilpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX MepepaboTKu
(OeH3uH), UX poJb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTMYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B JKU3HU 4YelOoBeKa. MarepualbHOE E€IHUHCTBO
OpraHMYECKUX M HEOPTaHMUECKUX COEIUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenuss kpemMHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTPOUTENbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 HCIIOJIb30BaHUS CTPOUTEIBHBIX MaTEpPHaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,



oTpaxaromue (U3MYecCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COCAMHEHUN (BO3MOKHO
UCITIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIGHHE € OOpasliaMu XJIOPUIOB (TAJIOTEHHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMATEepHaoB), HaONIOJEHUWE Tpouecca OOYrJIMBaHUS — caxapa IOX  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHE XMMUYECKUX CBOMCTB pa30aBICHHOW CEpHOMU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(arT-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (POCPOPHBIX yH0OpeHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYE€HHE CBOMCTB aMMHakKa, IPOBEICHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUs U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUANIOB), U3YyUEHHE MOJENEN KpUCTANIMYECKUX PEHIETOK ajamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHue, COOMpaHue, pacrio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, MPOBEJCHUE KAYECTBEHHBIX peakuuil Ha kapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE IPU3HAKOB MX IPOTEKAaHUs, O3HAKOMIIEHHE C MPOIyKIHEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX JJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nosio>keHus B llepnonnueckoil cucreme xumndeckux aiuemeHToB /1. 1. MenneneeBa u ctpoeHust
atoMoB. CTpoeHue MeTajuioB. MeTalnudeckas CBs3b M METaJNIMYecKas KpUCTauIndecKas
pemérka. DIEeKTPOXUMHUYECKUN psAJ HanpsokeHUl metauioB. Du3Myeckre U XUMHYECKHE
cBoiicTBa MeTtayioB. OOmmMe crnocoObl nony4eHusi MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CjiaBsl (CTallb, 4YyTyH, AIOPATIOMUHUN, OpoH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: TOJOKEeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHUE B Mpupojae. PU3NYecKue U XUMUYECKUE
CBO¥icTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIb U TUAPOKCUIBI HAaTpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[IlenoyHo3emMenbHBIE METAUIBI MarHuii W KalblUi: TosiokeHne B Ilepuommueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaxXOXKICHUE B
npupone. Pu3nuecKkne U XMMHUYECKUE CBOMCTBA MarHusl M Kajaplus. BakHellne coequHEHUS
KaJblMs (OKCUI, THIPOKCH, CON). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxenue B Ilepumonmyeckoil cucteme xumudeckux osnemeHto [ U.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckue U XMMHUYECKHE CBOMCTBA
amoMuHus. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumonnueckoit cucreme xumuueckux »snemeHtoB JI. .
MenneneeBa, CTpOEHHUE aTOMa, HaxOXAeHUE B mpupoae. Ouznueckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuabpl U coiu skene3a (l1) m xeneza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METa/lIOB M CIUIaBOB, UX (U3NYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO HMCIIOJNB30BaHHE BHAEOMATEPUAIIOB),
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0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOAON (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejle3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKaAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MAarHWs, Kajbllus, aTFOMUHUS, IIMHKA, xene3a (1) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAaHUS IUIAMCHM MOHAMHU HATpHS,
KaJusl U KaJiblidg (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U TUJIPOKCUJIA IMHKA, PEIICHHE HKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHeWIne MEeTallyIbl U UX COCIMHEHUS.

XuMHus 4 OKpYsKaIas cpeaa

BemectBa 1 MaTepuansl B MOBCEJHEBHOM JKU3HH 4YeloBeKa. be3omacHoe MCIoNIb30BaHKe
BEIIECTB U XHUMHMUYECKMX peakiuii B ObiTy. [lepBas momMomp Npu XUMHUYECKHX OXOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEeHNe OKPYXKarollel cpe/bl (MpeaenbHas T0MyCcTUMas KOHLIEHTPALUs
Beniects, nainee — [1/IK). Pons XxuMuu B penieHuu 3KOJIOTHYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesxicnpeomemmuuwle cea3u

Peanuzaius MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMUHU B 9 Kilacce OCyIIEeCTBISETCS
4yepe3 HCIOJb30BaHME KakK OOIMX €CTEeCTBEHHO-HAYYHBIX TMOHATHW, TaK W TOHATHH,
SIBJISTFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSITHS: HAay4YHBbIH (aKkT, THUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTe3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHAIIHI.

®dusnka: Marepus, aToMm, OdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsj, TM[POBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, neixanue, Omochepa, ’3KocHcTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHhI, TUTATEIbHbIE BEILIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, TOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pPE3yNbTaThl OCBOCHHUS TPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JIOCTUTAIOTCS B X0OJIe 00YUYEHUSI XUMHUH B €ITMHCTBE Y4€OHOW M BOCIIUTATEIBLHOMN JEATEIHLHOCTH B
COOTBETCTBUU C TPAJAUIUOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHATHIMA B OOIIECTBE MPaBHJIAMU M HOPMaMHU TIOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOMIO3HAHUS, CAMOPA3BUTHS U COLIMATIU3ALIMN 00 yUaOITUXCS.

JIndHOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACHIMPEHUE OIbITa JISATEIHPHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIUTAHMA:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOU WH(pOpPMAIMEH O TEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COITMAIBHBIX HOPMax M TPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHUBE, KOMMYHHUKATHBHON KOMIICTCHTHOCTH B 0OIIIECTBEHHO MMOJIC3HOM,
yueOHO-UCCIIeIOBAaTeNIbCKON, TBOPUECKONM U JAPYrUX BUAAX AEATEIbHOCTH, TOTOBHOCTU K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHHOCTHU MPHU BBHITIOTHEHUN yU4e€OHBIX, TO3HABATEIBHBIX 33]1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCICPUMEHTOB, CO3JaHWHM YUYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TPOIECCEe 3TOM y4eOHOI NeATenbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJIEHHWE M TOCTYNKH CBOUX TOBapHUINEW C TMO3WIMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUS MMOCIEACTBUIN TTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAaHUS  CYINIHOCTH HAYYHOW KapTHHBI MHpa, TMPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBS3IX UYEJIOBEKa C MPUPOIHON CpPEoil, O poiu
XUMHH B IIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOoauMBbIe ISl OOBSCHEHUS HaONI0IaeMbIX TMPOIIECCOB U SIBICHUMN, IMO3HABATEIBHOM,
WH(OPMAITMOHHON 1 YUTATEIBCKOM KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIIEHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHMTEPaTypOd, MOCTYITHBIMH TEXHUYCCKHMH CpPEICTBAMH
WH(OPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYEHMIO M TO3HAHHIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HCCIICIOBATEIBCKON ACATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHs B JaJIbHEHUIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370pPOBbIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JXKW3HU, OCO3HAHWE TIOCICJACTBUA W HEMPUITHE BPEIHBIX
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MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOICHUS
npaBmsl 0€30MacHOCTH TPH OOpalIeHWH C XUMHYECKHMMH BEIIECTBAMU B OBITY W pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro pojia, yBaKeHUE K
TpyAy U pe3yibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE MpPUMEHEHUs
NPEIMETHBIX 3HAHWW 10 XUMHH, OCO3HAHHBIM BBIOOp WHIWBUIYaJTbHOW TPACKTOPUHU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPO(EeCcCHOHANILHOM cpee;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U IICUXHYECKOMY 370POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doTe ¢ BEIIECTBAMH,
a TaK)KE B CUTYAIUSX, YIPOKAIOIINX 30POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOIHOIN CPeIoi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapaKkTepa dKOJIOTHYCCKHX MPOOJIeM U MyTeld WX PemieHUs
MOCPEACTBOM METOJIOB XHMHH, YKOJIOTHUYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMATBLHOM MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3ylIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHUPOBO33pEHUsST OOIICHAYYHBIC MOHSATHS (3aKOH, TEOPHs, MPUHIUN, TUNOTe3a, (aKT, CHCTEMa,
MPOILIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMEeTOB (JOPMUPOBATEH MPEJICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4cOHBIC NEHCTBUS (IIO3HABATEIBHHBIC,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOPbIE 00ecnedYnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckme A1eCTBUA:

YMEHHSI HCIOJB30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOSCHUW 3HAHWM:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJIs1 OOBICHEHUS
OTJICBHBIX (DAKTOB W SIBJICHWU, BBIOMPATh OCHOBAaHUS WM KPUTEPHH JUIA KJIaCCH(PUKAITUN
XUMHUYECKHX BEIIECTB M XMMHUCCKHX PEaKIUi, YCTAHABINBATh MPUIMHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YyUeHUsI, CTPOUTH JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHEIE, IEAYKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHHUS;

yMEHHE TMPUMEHSITh B MPOIECCe MO3HAHUS MOHATHS (MPEIMETHBIC W METaIlpeMETHbIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbBIE B XHMHH MOJICIBbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMPU pPEIIeHuHd Yy4eOHO-
MO3HABATENbHBIX 33/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTaBICHUM BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaEMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
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XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTHBOPEYHS B U3Y4AEMBIX MPOLIECCAX U SABICHUAX.

Ba3oBble ncciaegoBaTe/bcKue eiiCTBUS:

YMEHME HCIOJIb30BaTh IOCTABJIIEHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
TaKKe B KadyecTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE IPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

npruoOpeTeHre OmpiTa MO IUIAHUPOBAHHIO, OPTaHM3AallMUd W TPOBEICHUIO YYCHHYECKHX
AKCIEPUMEHTOB, YMEHHUE HAOIIOAATH 3@ XOJ0M IIPOLIECCa, CAMOCTOSTENILHO IIPOrHO3UPOBATh €TI0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOETaHHON pabore.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAIHIO PA3IMYHBIX BUI0B
U GOpM IIPEICTABICHMS], TOJYYaeMYIO U3 pa3HbIX MCTOUHUKOB (HAyYHO-TIONYJIsIpHAs JIUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHblEe I[0coOus, pecypcbl HHTepHeTa), KpUTHYECKU
OLICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3alPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHUS y4eOHBIX M IMO3HABATEIbHbIX 3aa4
OIpeNIeNIEHHOr0 TUIa, MPUOOpPETeHUEe OIblTa B 00JACTH MCIOJIb30BAHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCITOJIB30BAHHS PA3THIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBHYIO (OpMYy MpencTaBICHUSI
UHPOPMALMU U WUTIOCTPUPOBATH peIllaeMble 3aJlaud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOUHALIUSAMUY;

YMEHHME HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce YYEOHOH U HCCIeI0BaTENIbCKON
NEeSITeIbHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKpY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHuKaTHBHBIe yHHBepcalbHble y4eOHbIe AelicTBUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora M (WIM) AUCKYCCHUH) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS MPEACTaBIATh NOJyYeHHbIE Pe3yIbTaThl IO3HABATEIBHOM 1EATENILHOCTH B YCTHBIX
U THCHPMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAIMI0 pPEe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTO
IKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOI O MMPOEKTa);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATEIbHOU U
HCCJIEIOBATEIbCKON NIeATENbHOCTH MPU PEUICHHHM BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHIA, ONpeeIeHHe KPUTEPUEB 110 OILIEHKE KayecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE yUeOHbIE 1eiiCTBUS:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh LENH AeSITeIbHOCTH, IJIAHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBAaTh M TP HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BHIOMpPATH
HanOonee HS(QeKkTuBHbIE CMOCOOBI pelmleHHs Y4eOHBIX M TO03HABaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJITrOPUTM JIEHCTBUH NpU
BBIIOJIHEHUM 33JaHUN C yd4€TOM IOJy4YeHMs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax —
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BCIIECTBAX MU p€aKUUAX, OHCHHUBATH COOTBCTCTBHUE ITOJYUCHHOI'O pE3yjibTaTra 3asIBJICHHOM nciu,

YMEHHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPE/IJIaraéMble B YCIOBUH 3aJJaHUH.
MNPEJIMETHBIE PE3YJIBTATHBI
B cocraBe mnpeamMeTHBIX pe3yJabTATOB IO OCBOCHUIO 00S3aTEIBHOTO COJCpPKAHUS,
YCTaHOBJICHHOTO JaHHON (enepanpHOil paboueld MNpoOrpaMMoil, BBIAEISIOT: OCBOEHHBIC
oOydJaromuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUM, creunuduyeckue s

OpeIMETHOW 00acTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYALIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJla, XUMUYECKUU
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAas aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas JOJS XHUMHUYECKOIro
JJIEeMEHTa B COCJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COIlb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKast peaKiysi, Kiaccuukanus
peakuuii: peakliuyd COeAMHEHNUS, peaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBOM 2P eKT peakiuu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aTOMHas OpOuTalb, pajuyCc aromMa, XUMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAas! KOHIIEHTpAalMsl) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTUCAHUM BELLIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUIsI COCTaBJi€HHUS (OpMyn BelIecTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

OTpEeeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(koBasleHTHAs ¥ MIOHHAs) B HEOPTaHMYECKUX COCTUHEHHSIX;

packpbiBaTh cMmblca llepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE TMEPUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
noniokeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOTaJipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3NnyaTh IMOHSATUS «TJIaBHas moArpymmna (A-rpymma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
o0o3Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «lleproguueckast cucteMa XUMHYECKHX
sneMmeHToB J[. 1. MeHnneneeBa» ¢ YHMCIOBBIMU XapAKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeneseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaccu(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKHE
peakuuu (110 YKMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIUIOBOMY

s dekry);
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XapakTepu30BaTh (ONUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEIECTB PA3THMUYHBIX
KJIACCOB, IOATBEpP)KJAas  ONUCAaHUWE IPUMEpaMu  MOJIEKYJSIPHBIX  YpPaBHEHHMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KAa4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3IUYHbIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKLINU;

IPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEITENIbHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AIMIO0, KIIACCH(PHUKALNIO, BBISABICHHE MPUYHHHO-
-CJIEICTBEHHBIX CBA3€H — JJI1 M3YYEHHs] CBOMCTB BEIIECTB U XMMHUYECKUX PEaKLUM,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUs  —  HaAOmIOJAeHWe,  H3MEpeHHue,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

Cle0BaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TIOCYlIOH U J1abopaTOpHBIM
000py/s0BaHUEM, a TaKXkKe IpaBWiaM OOpAILEHHUs C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHUIO
U coOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOPOJAa M KHCIOpPOJa), MPHUTOTOBICHHUIO
pPacTBOPOB C OINpPEAEIEHHON MacCOBOM J10J1€1 paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOYEH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHondTaaenH, METHIOPAHXK U JIPyTHUe).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUH: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas pPEaKIus, XUMHUYecKas
CBSI3b, TEIUIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, BJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakIU HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKas CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaUIM4ecKas), KpUCTAIMYecKas pemérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEakluu, MPEeNeabHO I0IMyCcTUMas
koHneHTpanus [1/IK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI U NPUMEHATH 3TH
MOHSITHS IIPH OMTUCAHUH BEILECTB U UX MPEBPAIICHU;

UCTOJIb30BaTh XUMHUECKYI0O CHMBOJHMKY JJISI COCTaBlIeHHMS (OpMyT BELIECTB U
YPAaBHEHUN XUMUYECKHUX PEAKIINN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHS XUMUYECKMX JJIEMEHTOB B
COCIMHEHUAX Pa3JIU4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COoelMHEHHH 1Mo (opmMynam, BHI XMMHUYECKOH CBS3M (KOBaJEHTHAas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHMAX, 3apsii HMOHA IO XUMHYECKOU
(dopmyne, XxapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKHUX COCIUHEHUH, THII
KPUCTAJZIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;
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e packpbiBaTh cMbich [lepuonnueckoro 3akona JI. . MenueneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHME: OMUCHIBATH M XapaKTepu3oBaTh Ta0nuuHyio ¢opmy Ilepuognueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoarpynma (A-
rpynmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOABI,
COOTHOCHTHb 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAWYECKON Tabnmie, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsij sapa, oo1ee YUCiIo IEKTPOHOB U paclpeielieHue UX IO JIEKTPOHHBIM CIIOAM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJenax MaJbIX MEPUOJIOB U TJIABHBIX MOArPYHN C YYETOM CTPOEHUS
UX aTOMOB;

e Kiaccu(UUIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAsl ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLUi;

® COCTaBJIATb YPaBHEHHUS 3JIEKTPOJUTUYECKON AMCCOLUALMM KUCIOT, IEJI0YeH U COJeH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAMHU
pa3IM4YHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN I1OCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHca 3THX pPeakLui;

® [IPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (hOpMyJie COEUHEHMsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlny;

e coOmonaTh TMpaBWia TIOJB30BAaHUS XUMHMUYECKOW TOCYyIoH U J1aGOpaTOpHBIM
o0opy/soBaHuEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMU 10 BBIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

® [POBOJUTH PEAKLUH, MOATBEP)KJAIOLINE KAUECTBEHHBIM COCTaB PA3JINYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MOAMI-, KapOoHatr-, ¢ocdar-,
CWJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HMOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE OIEpAllUM MBICIUTENBHON JEATENIBHOCTH — AaHAIU3 M CUHTE3, CpPaBHEHHUE,
0000111eH1Ee, CHCTEMATU3AIUIO, BBISIBJICHUE IPUYMHHO-CIIE/ICTBEHHBIX CBSA3EH — [ U3YUYEHUS! CBOWCTB
BEIIECTB U XHMHUYECKHX pEaKIUi, €CTeCTBEHHO-HAy4YHbIE METOAbl IO3HaHWs — HaOI0aeHHe,
U3MepeHHe, MOIETUPOBAaHUE, SKCIIEPUMEHT (peasibHbIN U MBICTICHHBIN).

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
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JIn4HOCTHBIE Pe3yNbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOI'O O0IIEro 0oOpa3oBaHMs AOCTUTAIOTCS B
XoJie OOy4YeHHsT XUMHH B €IMHCTBE YYEOHOW M BOCHHTATEILHOW NEATEIHHOCTH B COOTBETCTBUHU C
TPAAUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU,
OPUHATBIMH B OOIIECTBE MpaBWJIaMH W HOPMaMH TIOBEACHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HaHUs1, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIIUXCS.

JIn4HOCTHBIE pPE3yJabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCSl PYKOBOJACTBOBATHCS CHUCTEMOM
NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALM M paCUIMpEHUE OMNbITa AESITEIbHOCTH Ha €€ OCHOBE, B TOM
YHCJIE B YaCTH!

1)naTpuoTH4ecKOro BOCIMTAHUSA:

LEHHOCTHOTO OTHOIIEHUS] K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYyYHOMY HACIIEUIO,
NOHMMAHHUS 3HAUYEHUSI XUMHUUYECKON HAYKH B KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAJIETh
JIOCTOBEpHOM MH(MOpMaIMend 0 NMEPeloOBbIX JOCTHUKEHUSAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HaYUHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00IIECTBa;
2)rpaskIaHCKOr0 BOCIIUTAHUS:

IPEJICTAaBICHNUS. O COLUAIbHBIX HOpPMax M IpPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUH B KOJIJIEKTHUBE,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOW, Y4eOHOUCCIEI0BATEIbCKOM,
TBOPYECKOH M APYTrUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JI€ATEIbHOCTH
IpU BBHINOJHEHUH Y4eOHBIX, MO3HABATENIBHBIX 3a]a4, BBIMOJIHEHUH XMMHUYECKUX SKCIIEPUMEHTOB,
CO3/1aHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMONOHUMAHHUIO U B3aUMOIIOMOIIU B IIPOLECCE ATON
yueOHOW JesATeNIbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IOBEJIEHHE M MOCTYNKH CBOMX TOBApHUILEH C
MO3UILIMA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;
3)1IeHHOCTH HAYYHOTI'0 IO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XHWMHUYECKOW pEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M COCTAaBJISIOIIME OCHOBY JUISi MOHHMMAaHHUS CYIIHOCTHU
HAyYHOW KapTHHBI MHpA, NPECTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUSA MPUPOJBI,
B3aMMOCBS35X YEJIOBEKA C IIPUPOJHOU CPENlOi, O POJIM XMMHH B ITIO3HAHUU 3THX 3aKOHOMEPHOCTEN;
M03HABATEJIbHbIE MOTUBBI, HAIIPABJIEHHbIE HA MTOJyY€HUE HOBBIX 3HAHUI M0 XUMHH, HEOOXOJUMBIE JJIs
0o0BsicHEeHUSI HaOJI0JaeMbIX MPOLIECCOB U  SBJICHMM, IO3HABAaTEIbHON, WH(YOPMALMOHHOW U
YUTATEIHCKOW KYIBTYpPHI, B TOM YHCII€ HAaBBIKOB CAMOCTOATEIHHOW PalbOTHI ¢ Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, TOCTYIMTHBIMUA TEXHHUECKUMHU CPEICTBAMHU MH(POPMAITMOHHBIX TEXHOIOTHIA,
UHTEpeC K OOyYeHHI0O M TIO3HaHWIO, JI0O003HATEIbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM0OOpa30BaHMIO, TPOCKTHONW M WCCIEAOBATEIbCKOW JEATEIHPHOCTH, K OCO3HAaHHOMY BBIOOPY
HATPaBIEHHOCTU U YPOBHsI OOYYECHHUsI B TATbHEHIIIEM;

4)popMupOBaHNS KYJIbTYPHI 310POBbS:

OCO3HAHME LEHHOCTU HU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKM Ha
3/10pOBBI 00pa3 KM3HU, OCO3HAHUE MOCJIEICTBUN U HEMPHUITHE BPEIHBIX NMPUBBIYEK (YHOTpeOIeHus
QJIKOTOJIs, HAPKOTHUKOB, KYpEHHUs), HEOOXOJUMOCTH COOJIIOJCHHMS TNpaBuil O€30MacHOCTH MpHU
oOpalleHny ¢ XMMUYECKUMU BEIIECTBAMU B OBITY U PeallbHOU JKU3HU;

5)TpyoBOro BOCHIUTAHMS:

UHTEpEC K MPaKTUYECKOMY H3Y4YeHHIO Mpodeccuil U TpyAa pa3IMyHOro poja, yBaK€HUE K TPYLy U
pe3yabTaTaM TPYAOBOU JNEATEILHOCTH, B TOM YMCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUU 1O
XUMHUH, OCO3HAHHBIA BBIOOp WHAMBHAYAIHLHON TPAECKTOPUU MPOIODKEHUS 0OpazoBaHUsl C Y4ETOM
JUYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XUMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
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YCHEIHOW Mpo(heCCHOHATBHON ACATENHPHOCTH M Pa3BUTHUS HEOOXOIWMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBAThCA B MPpo(eccCHoHaALHOM cpejie;

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

HKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMile, OCHOBE €&
CyIIIECTBOBaHMS, TTOHMMAaHUE IICHHOCTH 3J0POBOr0 M 0€30MacHOro oOpas3a >KM3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (HU3HMYECKOMY W TICHXHMYECKOMY 3/I0pPOBBIO, OCO3HAHHME IIEHHOCTH
coONroficHHsI TIPaBUJI 0E30MacHOrO TOBEASHUSI MpH PadOTe C BEIIECTBAMH, a TAKXKE B CHUTYAIMSIX,
YIPOXKAOUIUX 3J0POBBIO U )KU3HHU JIFOAEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUWA, ITOJlydaeMble NpPH H3YyYEHUHW XHMHH, I PpEIICHHS 3aiad,
CBSI3aHHBIX C OKPY’KAIOIIEeW MPUPOJHON CPENOM, JJIs MOBBILIEHUS YPOBHS SKOJOTMYECKON KYIbTYpHI,
OCO3HAHHUS TJI00ATBHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIEM W IyTeH WX PEIICHUS IOCPEICTBOM
METOOAOB XHMMHH, SKOJIIOTMYCCKOI'O MBINIJICHUA, YMCHI/HI pYKOBOIlCTBOBaTI)Cﬂ UM B H03HaBaTeJII)HOI71,
KOMMYHUKATUBHON M COLIMATIBHON ITPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B COCTaBC MeTaHpeILMeTHI)IX p€3YJH)TaTOB BBIACIAKOT 3HAYUMBIC JIS1 CpOpMHpOBaHI/ISI MI/IpOBO33peHI/I$I
oOIIeHaYYHbBIE TIOHATHUS (3aKOH, TCOPHSI, IPUHIIMII, THITOTE3a, PaKT, CHCTEMA, IPOIIeCC, IKCIIEPUMEHT H
JIpYyroe.), KOTOpbIe HCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJIAIOT Ha
OCHOBE 3HAHUU W3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOW HAay4yHOW KapTHUHE
MUpa, U YHUBEpcaJbHble yueOHbIEC NEHCTBUS (MIO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYJSTUBHbIE),
KOTOpbIe obOecrneunBaroT (POPMUpPOBAHUE TOTOBHOCTH K CAMOCTOSTEILHOMY IUIAHUPOBAHUIO U
OCYIIECTBICHUIO yU4eOHON JAESITETbHOCTH.

Ilo3naBaTebHBbIE YHHBePCATbHBIE YUeOHbIE 1eCTBUSA

ba3oBble Jornveckue aecTBUSA:

YMGHI/Iﬂ HUCITIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIINIJICHUSA HpI/I OCBOCHUHN 3HaHI/II\/JII paCKpBIBaTB CMBICJI
XUMHUYECKHUX TMOHITUN (BBIIEISATH UX XapaKTepHbIE MPU3HAKHU, YCTAaHABIUBATh B3AaUMOCBS3b C APYTUMU
MOHSTUSIMH), UCTOJB30BaTh TMOHATUS Ui OOBSCHEHUS OTIENbHBIX (DAKTOB U SBIEHUH, BBIOMpPATH
OCHOBAHUA U KpI/ITepI/II/I JJISA KJ'IaCCI/I(l)I/IKaIII/II/I XUMHUYCCKUX BE€IIECCTB U XHUMHUCCKHUX peaKuMﬁ,
yCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CJ'Ie)ICTBeHHI)IC CBs3H MG)K}Iy O6”I)€KTaMI/I I/ISYLICHI/ISI, CTpOI/ITB JIOTUYCCKUEC
paccyxneHus (MHAYKTUBHEIE, TETYKTUBHBIE, 10 AaHAJIOTUH ), IENIaTh BBHIBOJIBI U 3aKIFOUCHUS;

YyMEHUE TPUMEHATH B TMPOILIECCE IMIO3HAHMS TMOHATHUS (NPEAMETHBIE U METANPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, UCHOJIb3yeMble B XHMMHH, MpPeoOpa3oBbIBaTh MIMPOKO
HpI/IMeHSIeMI)Ie B XHUMHHU MOJICIIBHBIC Hpe)ICTaBJ'IeHI/ISI — XI/IMI/I‘IGCKI/Iﬁ 3HAK (CI/IMBOJ'I BJ'IGMGHTa),
xuMH4eckass popmysa U ypaBHEHHE XMMHUYECKON peaklud — MpU PEelieHUuH Y4eOHO-TI03HaBaTeIbHBIX
3a/1a4, ¢ Y4€TOM HTUX MOJIEIBHBIX MPEJCTaBICHUN BBISBIATh U XapaKT€PU30BATHh CYIIECTBEHHBIE
HpI/ISHaKI/I 1/13yqaeMHx 06’B€KTOB — XUMHWYCCKHNX BCIIICCTB U XUMHUUYCCKUX peaKHI/If/'I, BBISIBJISATH O6HH/IG
SaKOHOMepHOCTI/I, HpI/I‘II/IHHO-CHeHCTBeHHLIe CBSIBN H HpOTI/IBOpe'-H/ISI B Hsyqaeme Hpoueccax 158
SIBIICHUSX.

ba3oBble nccienoBarebCcKHue 1eCTBHA.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOINPOCHI B KAaY€CTBE MHCTPYMEHTA IIO3HAHUA, a TaKXKe B
KauecTBE OCHOBBI I (POPMUpOBAHUS TUIOTE3Bl MO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHU;

an06peTeHHe OIIbITA I10 HJIaHI/IpOBaHI/IIO, OpFaHI/ISaHI/II/I nu HpOBeILCHI/IIO yququcxnx BKCHepI/IMeHTOB,
yMeHHE HaOmoAaTh 3a XOJOM TPOIeCcca, CaMOCTOATEILHO TIPOTHO3UPOBATh €ro pe3yJbTar,
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(GopmynupoBaTh 00OOIIEHUS U BBIBOJABI [0 pPE3yJIbTaTaM IPOBEAEHHOIO OIbITa, HCCIIEIOBAHUS,
COCTaBJIATH OTYET O MPOJICTAHHON padorTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOMpaTh, aHAIM3UPOBATH M MHTEPIPETUPOBATh MH(GOPMAIHMIO PA3IMYHBIX BUIOB U (HOpM
IpPEICTaBICHUs, MOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (Hay4yHO-NOMYJspHas JMUTeparypa
XMMHUYECKOTO COJIepXKaHMs, CIpPaBOYHbIe MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKU OLIEHUBATh
IPOTHBOPEUYHMBYIO M HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHUE TPUMEHSTHh pa3IMYHbBIE METOAbl M 3alpochl IMPH IOUCKE M OTOOpe HWHpOpMalUu U
COOTBETCTBYIOLMX JaHHbBIX, HEOOXOIUMBIX JUIsl BBIIOJHEHUS YYEOHBIX M IIO3HABATENIbHBIX 33734
ONpeNeNIEHHOr0 THMA, NPUOOPETEHHE OIblTa B O0JIACTM HCHOJIb30BaHUS HMH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIQJEHHE KYJIbTYPOW aKTHBHOI'O HCIOJIb30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITEIILHO BHIOMPATh ONMTUMANBHYIO (POpPMY MpeacTaBiIeHUs] HHPOPMALUU
U WIIIOCTPUPOBATh pelllaeMble 3a7auyd HECJIOXKHBIMH CXEMaMHM, JuarpaMMamMu, APYruMu (popmamu
rpauKu U UX KOMOUHAIUSIMH,

YMEHME UCIOJb30BaTh U aHAIM3UPOBATh B IpoLEcce y4eOHOW M MCCIIEI0BaTEIbCKONW AESITEIbHOCTU
UHPOPMALIMIO O BIIMSHUHM TPOMBIIUIEHHOCTH, CEIbCKOrO XO3SHCTBAa M TPAHCIOPTa Ha COCTOSHUE
OKpYKarolle IPUPOIHON CPEIBbI.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHHMsI 33/1aBaTh BOIPOCHI (B XOJie AMaora M (Ujau) TUCKYCCHM) MO CYIIECTBY OOCYKIaeMON TEMBI,
(bopMyIUpOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a/]auu;

YMEHMsI MPEACTABIATh IIOJYYEHHBIE PE3yJbTaThl ITO3HABATEIBHON [JEATEIBHOCTM B YCTHBIX H
IMCBbMEHHBIX TEKCTaX; J€1aTh MPE3EHTALMI0 PE3yJbTaTOB BBINOIHEHHUS] XUMUYECKOTO 3KCIEPUMEHTA
(J1abopaTopHOrO OIBITa, JTAOOPATOPHOW PabOTHI MO HCCIAEAOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

yMEHHUs y4yeOHOro COTPYIHHYECTBA CO CBEPCTHMUKaMH B COBMECTHOM IIO3HaBaTENbHOW U
UCCIIEI0OBATEIbCKON JIEATEILHOCTH NP PELIEHUH BO3HUKAIOUIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COTJIaCOBaHMSA MNO3ULUHN (0OCYXJeHus, OOMEH MHEHHUSMH, «MO3IOBBIE IITYPMBI»,
KOOpJMHAIIUSI COBMECTHBIX JIEHCTBUI, OMpENeIeHne KPUTEPUEB IO OIEHKE KAaYeCTBA BHIMOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIE 1eHCTBHUA:

YMEHHME CaMOCTOATEIbHO ONpeNeisTh ILedu ACSITeNbHOCTH, IUJIaHUPOBaTh, OCYIIECTBISTH,
KOHTPOJIUPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO AESTEIBbHOCTh, BHIOMPATh Hambosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YUeOHbIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSTENILHO COCTABIATh
WIM KOPPEKTUPOBATH MPEAJIOKEHHBIM AJITOPUTM JEHCTBUII IPU BBINOJIHEHUU 33JaHUN C Y4ETOM
MOJTy4YeHUs HOBBIX 3HAHUNH 00 wH3ydaeMblX OOBEKTaxX — BEIIECTBAX M pEaKIUsiX, OILIEHHWBATh
COOTBETCTBHUE IMOJIYUEHHOTO PE3yJibTaTa 3asBICHHOMN LM, YMEHUE MCIIONIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IPEIaracMbl€ B yCIOBUH 3a1aHUH.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeIMETHBIX pe3yJabTaTOB IO OCBOCHUIO 00S3aTEIBHOIO COJACPXAHUSA, YCTAHOBICHHOIO
naHHoOM (QenepanbHOl paboueilt MporpaMMoOM, BBIIETSIOT: OCBOCHHBIC OOYYArONTUMHUCS HaydHBIE
3HaHUS, YMEHUS U CIOCOObI AeWCTBUH, cniennpuieckue Uisd MpeAMETHOH obmacTu «XUMHS», BUIBI
JEeSITeILHOCTH 10 MOJYYSHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETAIMH, TPeoOpa30BaHUI0 U TIPUMEHEHUIO
B Pa3JIMYHBIX Y4€OHBIX U HOBBIX CUTYaLlUsX.
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K xonmy oOydeHus B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaThb
c(OPMHPOBAHHOCTh y O0YJAIOIIUXCA YMEHUI:
pPacKpbIBaTh CMBIC]I OCHOBHBIX XHMHUYECKMX HOHSATHUHA: aTOM, MOJIEKYJa, XMUMHUYECKHUH D3JIEMEHT,
IIPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOAHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHasi M MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIEeCTBA, MOJb, MOJSpHas macca,
MaccoBasi JOJS XHMHUYECKOTO0 OJJIEMEHTAa B COCJAMHEHHUU, MOJISPHBI 00BEM, OKCHUI, KHCIIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPULATENIBHOCTb, CTENEHb OKHUCIEHUS, XUMHUYECKas peakius,
KJaccu(uUKausl peakuuid: peakluu COCNWHEHMS, PEaKIMHU pa3jIokKEeHUs, PEaKIUW 3aMelIeHus,
peakiuu oOMEHa, 9K30- U SHIAOTEPMHUECKHUE peaKIuu, TerioBod 3¢hdeKT peakiuu, sSApO aroma,
JNIEKTPOHHBIA CIIOM aToma, aToOMHas OpOWTalIb, paAMyC aTroMa, XUMHYECKas CBS3b, IMOJISIpHAs U
HENoJIsipHasi KOBAJIEHTHasl CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH, PacTBOpP, MaccoBas J0Js
BellecTBa (ITPOLICHTHAS] KOHIIEHTPAIIKs) B paCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKHMX IOHATUW U NPUMEHSATh 3TH HOHATUA IpPU
ONMCAHUU BELIECTB U UX MPEBPALLECHUN;
HCI0JIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBJIEHUsI (POPMYJI BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTpeeNATh BaJCHTHOCTh aTOMOB DJJEMEHTOB B OWHApPHBIX COCIUWHEHHSX, CTENEHb OKHCIICHUS
9JIEMEHTOB B OWHApHBIX COEIUHEHHSX, MPUHAAIEKHOCTh BEIIECTB K OIpeneIHHOMY KIaccy
coeMHEHUI 1o (opmysnaMm, BUJ XUMHUYECKOH CBSI3U (KOBAJIEHTHAs M MOHHAs) B HEOPraHUYECKHX
COETMHEHUSIX;
packpbiBaTh cMbici llepnoanueckoro 3akona J[. M. MenneneeBa: NeMOHCTpUpPOBaTh IOHMMAHHE
NEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHMUYECKHX JJIEMEHTOB OT MX MojoxeHus B [leprnoaunueckoit
CUCTEME, 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSPHOIO
YYeHHs, 3aKOHa ABOTaIPO;
ONMHUCBHIBATh M XapakTepu3oBaTh TabmuuHyo @opmy Ilepuoauueckoil cucCTeMBbl XUMHUYECKHX
9JIEMEHTOB: PAa3JIM4aTh MOHATHS «riaBHas noxarpymnmna (A-rpymnma)» u «mobounas moarpynna (b-
rpynmna)», Maible U OOJbIINE MEPUObl, COOTHOCUTh O0O3HAUY€HHUs, KOTOPbIE MMEIOTCS B TaOyuLe
«Ilepmogmueckas cucrtemMa xumuueckux oiemeHToB [, WM. MengeneeBa» ¢  YUCIOBBIMHU
XapaKTEePUCTHUKAMHU CTPOEHHsSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB M 3apsij sijipa, o0Iee 4Hucio
JJIEKTPOHOB U PacIpeAesIEHUE UX M0 AIEKTPOHHBIM CIIOSM);
KJIaCCU(UIIMPOBATh XMMHUUYECKHE IJIEMEHTbI, HEOPTaHMYECKHE BEIEeCTBA, XMMHUYECKHUE peakiuuu (1o
YHCIIy U COCTAaBYy YYaCTBYIOIIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3P EKTY);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BELIECTB PA3IUUYHBIX

KJIACCOB, OJATBEP>K/1asl ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHHUH

COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;
IIPOrHO3MPOBATh CBOICTBA BEUIECTB B 3aBUCMMOCTH OT MX Kaue€CTBEHHOIO COCTaBa, BO3MOXKHOCTU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3INYHbIX YCIOBUSX;
BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYO M MOJISIPHYKO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOT0 3JIeMEHTa 1o (opMyJie COeIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTD
Pacy€ThI 0 YPABHEHUIO XMMUYECKON pEaKIUu;
IPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTENBHON JEATENIBHOCTH — aHAJIU3 M CUHTE3, CpPaBHEHUE,
00o0011eHNe, CUCTEMATH3AIIHIO, KIacCU(UKAIUIO, BBISIBICHUE MPUUYUHHO-CIICACTBEHHBIX CBA3CH — IS
M3Y4YEHUs CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIMI, €CTECTBEHHO-HAYYHbIE METOAbI NMO3HAHUS —
HaOJIIOZICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN M MBICJICHHBIN );
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CJIeIOBaTh IPaBUJIaM IOJIb30BAHMS XUMUYECKOM Mocy10i1 U 1abopaTopHbIM 000pyAOBaHUEM, a TAKXKe
npaBUiIaM OOpalleHUsT C BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKLUHUSMHU 110 BBIOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB 110 MOJXYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (BOIOPOIA
U KHUCJIOpOJia), MPUTOTOBJICHUIO PACTBOPOB C OMNpPENEIEHHON MaccOBOM JoJiel pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB
HIeJI0uei ¥ KUCIOT C MOMOIIBI0 HHANKATOPOB (1akMyc, ¢heHondTanen, METHIOPAHK U IpYTHe).
K kon1my o0y4enus B 9 kijiacce mpeIMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLIUXCS YMEHHIA:
PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHATHI: XUMHUYECKUN 2JIEMEHT, aTOM, MOJIEKYJa, MOH,
KaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb, AIEKTPOOTPHUIATEIHLHOCTD,
CTETIEHb OKHCIICHHS, XMMUYECKas PEaKIys, XUMHUECKasl CBS3b, TEIUIOBOW 3(P(PEKT peakluu, MOJb,
MOJIIpHBIH O00BEM, pacTBOp, 3JIEKTPOJUTHL, HEIIEKTPOJIUTHI, SJIEKTPOIUTHYECKAs IUCCOLMALINSA,
peakuu HMOHHOrO OOMEHa, KaTaau3aTop, XMMHUYECKOoe paBHOBeCHE, OOpaTUMble M HeoOpaTHUMbIe
peaKuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCIUTENIb, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAaHOBJICHHE, QJUIOTPONHs, aM(OTEPHOCTh, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHA,
MeTaJIJIMYECcKast), KpUCTallInyeckass peléTka, KOppo3us METauIOB, CIUIaBbl, CKOPOCTh XUMHYECKON
peakiuu, npeaensHo nomyctumast konuentpanus [1/1K Bemiectsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IMOHSATHI M MPUMEHSATh 3TU MOHATHS MpHU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;
UCIIOJIb30BAaTh XUMMUYECKYI0 CHUMBOJIMKY JUISl COCTaBieHHs (OpMyJ BEIIECTB U ypaBHEHUH
XUMUYECKUX PEaKIUi;

ONPENENATh BAJIECHTHOCTh U CTETIEHb OKUCICHUS! XUMUYECKUX 3JIEMEHTOB B

COEIMHEHUSX Pa3IMYHOr0 COCTaBa, MPUHAIJIC)KHOCTh BEILIECTB K ONPEACIEHHOMY

KJIacCy COeIMHEHUH no (popMyiaM, BUJ XUMUYECKON CBSA3H (KOBaJ€HTHAs, HOHHAS,

MeTaJIJIN4ecKas) B HEOpPraHMUYEeCKUX COSTUHEHUSIX, 3apsi/i MOHA 110 XUMUYECKOM

(dbopMyIe, XapakTep Cpelibl B BOJHBIX pacTBOPaX HEOPTaHUYECKUX COCTMHEHUH, TUTI

KPUCTAIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMmbich lepuoguueckoro 3akona J[. 1. MenaeneeBa u 1IEMOHCTPUPOBATh €r0 NTOHUMAHUE:
OMKCHIBATh W XapaKTepu3oBaTh TaOmuuHyto ¢opmy Ilepuoanueckoit CHUCTEMBI XUMHUYECKHX
JJIEMEHTOB: pa3nyaTh TMOHATUSA «TJaBHas moiarpynmna (A-rpynma)» u «mobouyHas nonarpynma (b-
rpynmna)», Maiuble W OONIbIIME MEepPUOAbl, COOTHOCUTH O0O3HAuU€HUs, KOTOpble MMEIOTCS B
NepUOANYECKON Taluile, C YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHUSI AaTOMOB XUMHYECKHX
9JIEMEHTOB (COCTaB U 3apsij A1pa, 00Ilee YHUCIIO HIIEKTPOHOB U PACHpEeNIeHHe UX MO AJIEKTPOHHBIM
CJI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M MX COCIMHEHUU B
npejienax MaJbIX MEPHOJIOB U TJIABHBIX MOJATPYII C yUETOM CTPOCHHUS UX aTOMOB;

KJIacCCU(UIUPOBATh XUMHUECKHE 3JIEMEHTHl, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE PEaKIuu
(0 YMCITy M COCTaBY YYacTBYIOIIMX B PEAKIIMHM BEUIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 M3MEHEHHIO
CTETICHEW OKUCICHUSI XUMHUECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATh) OOIIHE U Crienu(PprIecKue XUMUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB, TMOATBEpPXkAasi ONUCAHUE TPUMEpPaMH  MOJEKYJISpHBIX M  HOHHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUN;

COCTaBJISITh YPAaBHEHUS AJICKTPOJUTUUYECKON IUCCOLMALIMM KUCIOT, LIEJIOYed W COJeH, MOJHbIE U
COKpalIEHHbIE YpaBHEHUS peakUuid HOHHOTO OOMEHa, ypaBHEHHUS peakUui, MOITBEPKIAIOIINX
CYIIIECTBOBaHHE F€HETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3INYHBIX KJIACCOB;
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PACKpBIBATh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN IOCPEICTBOM COCTaBJICHUS
3IIEKTPOHHOTO OajaHca 3TUX PEaKINi;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCHTEIbHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JOJIO
XMMHUYECKOI'0 JIEMEHTA 10 (POpMYJIe COEJMHEHNUS, MAaCCOBYIO JIOJIO BEIECTBA B PACTBOPE, IPOBOIUTH
pacu€Thl IO YPABHEHUIO XUMUYECKON PEAKIINY;

coOroaTh MpaBWiia TMOJIB30BAHUS XMMUYECKON MOCYIOH M J1abopaTopHBIM 00OpyIOBaHHEM, a
TaKXKe IpaBuUiIa OOpalleHUs C BEIIECTBAMM B COOTBETCTBMM C MHCTPYKLMSMHU IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO U COOMPAHHIO Ia3000pa3HbIX BELIECTB (aMMHUaKa
Y YIJIEKHCIIOTO ra3a);

NPOBOJUTh PEAKIWH, MOJITBEPKAAIONINE KAYeCTBEHHBI COCTaB pa3IMYHBIX  BEIIECTB:

pacrio3HaBaTh ONBITHBIM IYTEM XJIOPU-, OpOMUA-, HOAU-, KapOoHaT-, pochaT-, CuIMKat-, cyibdar-,
THJIPOKCU-UOHBI, KAaTHOHBI aMMOHHSI M MOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEIECTB;
NPUMEHSITh OCHOBHBIE OIEPALMU MBICIUTEIBHON IESITEIbHOCTH — aHaJN3 W CHUHTE3, CpaBHEHHE,
0000111eH1e, CHCTEMAaTU3ALUIO, BBIIBJICHUE IPUYMHHO-CIIEICTBEHHBIX CBA3EH — JUI U3Y4YEHUs! CBOUCTB
BEIIECTB M XMMHUYECKHMX pEaKIMi, eCTECTBEHHO-HAay4yHbIe METOJbl IIO3HAHUS — HAONII0JIEHHE,
U3MEepEeHHe, MOJIETUPOBAaHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHMUE

8 KVIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/ | pa3sesioB H TeM Becer  Kourpoibu IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThbI ue padboThbl
pecypchl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKUE TOHATHS
XuMust —
BakHas 00J1acTh
CCTCCTRORHA bubnnoreka IIOK
TECTBO3HAHUS U
1.1 . 5 2 https://m.edso0.ru/7f418
MPaKTUYECKOU
37c
ESITENLHOCTH
YyeJIOBEKa
BemectBa n bu6mmoteka [IOK
1.2 XUMHYECKHE 16 1 1 https://m.edsoo.ru/7f418
peakiuu 37¢c
Hroro no pasneny 21

Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

E?iyx' bubmmoreka [JOK
2.1 CHOPOA. 5 1 https://m.edsoo.ru/7f418
[TonsiTue 06
37c
OKCHJIaX
Bonopoa.llonstu bubnmnoreka [JOK
2.2 € 0 KHCJIOTaxX U 8 1 https://m.edso00.ru/7f418
COJISIX 37c
Boga. PacTBopsl. bubnuotexa [JOK
2.3 [TonsiTue 06 6 1 1 https://m.edsoo.ru/7f418
OCHOBaHHMSIX 37c
I(()C;(::;ILIC bubmoreka LIOK
2.4 1 14 1 1 https://m.edso0.ru/7f418
HEOPTaHHYECKUX
y 37c
COCTMHCHUI
Hroro no pazneny 33

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemenTon /1. U.
MenpeneeBa. CTpoeHune aToM0B. XUMU4ecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii
3aKOH 1
Hepuopmiecias bu6nuoreka [IOK
3.1 cucrena 7 https://m.edso0.ru/7f418
XUMHUYECKUX 37¢
anemenToB /l. . -
Menaene-eBa.
Crpoenue atoma
XuMuyeckas
CBSI3b. bubmuorexa [JOK
3.2 OKHCIUTEIBHO- 7 1 https://m.edsoo.ru/7f418
BOCCTAHOBUTEIIbLH 37¢c
bIC PCAKITUU
bubmuorexa [JOK
HWtoro o pazaeny 14 https://m.edsoo.ru/7f418
37¢c
bubnnoreka IIOK
PesepBHOe Bpemst 2 https://m.edsoo.ru/7f418
37¢c
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 !
I[TPOI'PAMME
9 KUJIACC
No | HanmMenopamme Kosaun4yectBo 4yacos DJIEKTPOHHBIE
(uu¢posbIe)
n/  PpasiesioB U TeM Becer  Kourpoasbn  Ilpakruyeck
n MpOrpamMMal 0 ble padoThI ue padoTsl obpasosateibibIe
pecypchl
Pa3nen 1. BemecTBo 1 XuMHu4ecKHe peakun
IToBTOpeHue n
yriryoneHue bubnuorexa [IOK
1.1 3HAHUH OCHOBHBIX 5 0.5 https://m.edsoo.ru/7f41a

pasznenosB Kypca 8
KJacca

636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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O

1.2 p 7 https://m.edsoo.ru/7f41a
XUMHNYCCKUX

y 636

peakimit
DIEKTPOITUTHUECK
ast IMCCOLMAIIUSL. bubmuoreka [JOK

1.3 Xumuueckue 10 https://m.edsoo.ru/7f41a
peakiuu B 636
pacTBopax

Htoro no pazneny 17

Pasgen 2. Hemerasisl "

HX COCANHCHUSA

OO6mras
XaparteprcTika bubmmorexa [IOK
2.1 NUMITACCIHX 5 https://m.edsoo.ru/7f41a
anemeHnToB VIIA-
636
TPYIIIBL
l"anmorenst
OOmas
XaparTepreTiia bubnnorexa [JOK
2.2 XHMITACCIHX 6 https://m.edsoo.ru/7f41a
anemeHToB VIA-
636
rpynnsl. Cepa u
€€ COeqUHEHUS
OOmas
XapaKTePUCTUKA
XUMHYECKHUX bu6mmorekxa [IOK
2.3 aneMeHToB VA- 7 https://m.edsoo.ru/7f41la
rpynmsl. A30T, 636
dochop u ux
COCTMHEHUS
OOmas
XapaKkTepUCTUKA
XUMHUYECKUX bubmuoreka [JOK
24 aneMeHToB |V A- 9 https://m.edsoo.ru/7f41la
rpymnmnsl. Yriaepos 636
Y KPEMHUU U UX
COCTMHCHUS



https://m.edsoo.ru/7f41a636
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Uroro no pazueny 27
Pa3nen 3. MeTajlabl 4 HX COeAMHEHUS
O61e cBoicTEa bu6mmoreka [JOK
1€ CBOMCTB
3.1 n 4 https://m.edsoo.ru/7f41a
METaJLJIOB
636
Baxxnetimmue bu6mmoreka [JOK
3.2 METaJUTbI U UX 16 1 2 https://m.edsoo.ru/7f41a
COEIUHEHUS 636
Wroro mo paszneny 20
Pasnen 4. Xumus u okpyxaomas cpeaa
BemecTBa n bubnmoreka [JOK
4.1 Marepualibl B 3 https://m.edsoo.ru/7f41a
JKM3HHU YEJI0BEKA 636
Wroro mo paszneny 3
bu6mmoreka [IOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJMYECTBO
YACOBIIO 68 4.5 !
ITPOI'PAMME
IMOYPOYHOE IIJIAHUPOBAHHUE
8 KJIACC
Ne KoauuecTBo
Tema ypoka
ypoka JacoB

Broanslii nHCTpyKTaX noO. T IIpenmer xumun. Pons XumMun B )KM3HU

1 yenoBeka. Tena u Bemectsa. JI.O. M3yuenue u onucanne Gpuandeckux 1
CBOWCTB 00pa3ll0B HEOPIraHNYECKUX BEILIECTB.

2 [TonsTHE 0 METOAAX TO3HAHMS B XUMUU 1

3 Wnctpykrax no Th. [lpaktuyeckas padora Ne 1 «IIpaBuia paboTsl B 1

n1abopaTopuu U NPUEMBI 0OpaIeHHs ¢ J1JabOPaTOPHBIM
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000pyTI0BaHUEM

YucTeie BemecTBa U cMecu. CriocoOsl pazneneHust cmeceid. JI.O.No2

4 N3yuenune criocoOoB pa3aeneHus: cMecel (C MOMOIIbI0 MarHnuTa)

5 Wuctpykrax no O.T IIpaktuueckas padorta Ne 2 «Paznenenue cmecei
(Ha mpuUMepe OYUCTKU TOBAPEHHOM COJIN)»

6 Atombl 1 Mosekyisl. JI.O. Coznanue mozenelt MoJIeKyI
(ILIapoCTEpKHEBBIX)
XUMUYECKHUE TIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUECKUX DJIEMEHTOB
[IpocTsle 1 CIOKHBIE BELIECTBA
ATOMHO-MOJIEKYJISIPHOE YUYECHUE

10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUYecKas popmyia.
BaneHTHOCTh aTOMOB XMMUYECKHX 3JICMEHTOB

11 OtHocuTenbHas aToMHasi Mmacca. OTHOCUTENIbHASI MOJIEKYJISIpHAsI Macca

12 MaccoBast 10Ji1 XUMHUYECKOT'0 AJIEMEHTa B COSIMHEHUH

13 KonnuectBo BemecrBa. Monb. Mossipas Macca

14 Ouznyeckue u xumuueckue spinenus. JI.O. Habmoaenue dpusznueckux
U XUMUYECKUX SBIICHUH.

15 Nucrpykrax noO. T. [Ipaktuueckas padora Ne 3. [Ipuznaku u
YCIIOBHS MTPOTEKAHHUS XUMHUYECKUX PEaKITHii

16 3aKOH COXpaHEeHHsI MacChl BeIECTB. XUMHUECKHUE YPaBHEHUS

17 Krnaccudukanms XuMU4ecKnux peakiuii (CoeTMHEHHS, Pa3IOKECHHS,
3aMeleHus, oOMeHa)

18 Brranciienust KommgecTBa, Macchl BEIECTBA 10 ypaBHEHHUSAM
XUMHYECKHUX PEaKIUi

19 KonTponsHas padora Nel mo teme «BelecTBa 1 XUMHYECKHE
PEaKIum»

20 M. B. JlomoHOCOB — yu€HBIH-dHIIUKIONEANCT. O000IIeHHE 1
CUCTEeMAaTH3aIHsI 3HAHHHA
Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopom — 3iemMeHT u

21 npoctoe BemiecTBo. O30H
dusnuecKkue 1 XMMUYEeCKHe CBOMCTBA KHCI0opoaa (peakiuu

99 okucnenus, ropenune). [lonstue 06 oxcuaax. JI.O. O3nakomiieHue ¢
o0pa31amMu OKCHJIOB U OIMCAaHUE UX CBOMCTB.

93 Crioco0bI mostyueHus KUCI0poa B 1a00paTopruu ¥ MPOMBIIIUIEHHOCTH.

[IpumeHnenue Kucaopoa
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TennoBoii 3 PeKT XMMUIECKOI peaKIuu, TOHATHE O

24 TEPMOXMMHUYECKOM ypaBHEHUH, 9K30- U IHIOTEPMUUYECKUX PEAKIUIX
o5 TormumBo (HedTh, yronb U MeTaH). 3arps3HeHUE BO3IyXa, CIOCOOBI €T0
MPEIOTBPALIICHUS

26 Wucrpykrax no Th. IIpaktuueckas padora Ne 4 o teme «Ilonyuenne
U coOMpaHue KUCIIOPO/1a, U3YYEHUE €TO CBOMCTBY

27 Bonopoa — snemeHT u npocrtoe BeuecTBo. Haxoxaenue B npupoie

08 duznyeckue U XUMUYECKHE CBOMCTBA Bojopoaa. [Ipumenenue
BOJIOpOZa

29 Crioco0bI mosrydeHust BOAOPOAa B 1ad0OpaTopuu

30 [Tonstue o xkucnotax u coisax. JI.O. B3aumozeiicTBie KUCIOT ¢
MeTallJIaMH

31 Wuctpykrax moO. T. [Ipaktrueckas padota Ne 5 mo reme «Ilomydyenne
U coOupaHue BOJ0POa, U3YYEHHE €ro CBOMCTBY

32 MounsipHblii 00bEM Ta30B. 3aKOH ABOTaIpo

33 Brruncnenus o6bE€ma, KOJIMUYECTBA BEIIECTBA ra3a 10 ero U3BECTHOMY
KOJINYECTBY BELIECTBA MM 00bEMY

34 Brraucienust 00bEMOB ra30B 10 YpaBHEHHIO PEAKIH HA OCHOBE
3aKOHA 0OBEMHBIX OTHOILIEHUH T'a30B

35 dusnueckue U XMMU4Yeckre cBoicTBa Bobl. COCTaB OCHOBaHUIA.
[Tonsarue 06 nIUKaTOpaX
Bona kak pactBopurtens. HacbleHHbIE 1 HEHACBIIIIEHHBIE PACTBOPHI.

36 MaccoBas nons BemectBa B pactBope. JI.O. No7 MccnenoBanue
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMUYHON PACTBOPUMOCTBIO.

37 MaccoBas 1ons BemecTBa B pactBope. Pemenue 3anay.
Nucrpykrax moO. T. [Ipaktudeckas padora Ne 6 mo Teme

38 «[IpuroToBiIeHHE PacTBOPOB C ONPEICIEHHON MaCCOBOH JIONCH
pacTBOPEHHOTO BEILIECTBA»

39 O606menue no Teme "Kucnopoa.Bogopoa. Bona"

40 KonTponbnas padota Ne2 no teme «Kucnopon. Bonopoa. Boga»

41 Oxcuppl: cocTas, Ki1accupUKaIus, HOMEHKIATypa
[ToryueHnue 1 XuMU4YEeCKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U

42 amporepubix okcuaoB. JI.O. Ne8 B3anmopeiicTBrue pacTBOpa cepHOM
KUCIOTHI ¢ okcuaom meau ().

43 OcHoBaHuUsI: COCTaB, KiIacCHu(pUKAIMsI, HOMCHKIIaTypa
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[Tonyuenue u xumuueckue cBoiicrsa ocHoBanuil. JI1.O.Ilomyuenue

44 HEPacCTBOPHUMBIX OCHOBAHUM. 1

45 Kucnotsl: cocraB, kitaccudukaims, HOMEHKJIATypa 1
[Tonyuenue u xumnueckue cBoiictsa kuciot. JI.O. Onpenenenue

46 pPacTBOPOB KHUCIIOT U IIeJI0Uel ¢ MOMOIIbI0 HHIUKaTopoB. JI.O. 1
N3ydeHune B3aMMOJICUCTBUS KUCIOT ¢ METAJIJIAMU, PEaKIUM
HEUTpaU3alUH.

47 Conu (cpeanue): HOMEHKIATypa, CIOCOOBI MOTyYEHUS 1

48 Conu (cpenuue): xumudeckue cporicta. JI.O. BeitecHenue ogHoro 1
MeTalljia IPyruM U3 pacTBOpa COJIH.

49 ['eHeTnyeckas CBS3b MEXAY KJacCaMU HEOPTraHMUYECKUX COCTUHEHHMA 1
Hucrpykrax noO T. [Ipaktuueckas padota Ne 7. Pemenue

50 HKCIIEPUMEHTAJIbHBIX 3a1a4 10 TeMe «OCHOBHBIE KJIACChI 1
HEOPraHWYECKUX COCIMHEHUI

51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

59 Kontponbnas padota Ne3 o teme "OCHOBHBIE KIIACCHI 1
HEOPraHUYECKUX COeAMHEHUI"
[TepBbie mOMBITKY KIacCU(PUKAIIUTN XUMHUYECKUX 7IeMeHTOB. [loHsTHE

53 0 rpymnmax cxoaHbiX 37aemMeHToB. JI.O. O3HakoMIIeHuE ¢ oOpa3iaMu 1
METaJJIOB U HEMETAJUIOB

54 [lepunonnueckuii 3akoH u [lepuonnueckas cucteMma XMMHYECKUX 1
sneMenToB /. 1. MenaeneeBa

55 [lepuoapl, rpynmsl, TOATPYIIILI

56 Crpoenue atomoB. CocTaB aTOMHBIX siziep. M3oTomsl

57 CtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1
Ilepuonnueckon cucremsl [l. 1. Menneneena

58 XapakTeprucTuKa XUMHIECKOTO 3JIEMEHTA IO €T0 TIOJIOKEHHUIO B 1
[Tepuoanueckoii cucreme [[. 1. Menneneena

59 3nauenue [lepuoanueckoro 3akoHa Jijisl pa3BUTUSI HAYKH U MIPAKTHKHU. 1
. . MenneneeB — y4€HBIi, I1€1aror U rpaxxiaHuH

60 DIIEKTPOOTPULIATETLHOCTh aTOMOB XUMHUUECKHUX 3JIEMEHTOB 1

61 NonHas xumuyeckas CBsI3b 1

62 KoBanenTHast nmonsipHasi, HeToIsipHas XUMHYECKask CBSA3h 1

63 CremneHb OKHUCIIEHUS 1

64 OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1

65 OxucauTeNn ¥ BOCCTAHOBUTEN 1

66 KonTponbHas padora Ne4 mo teme «CtpoeHue aroma. XuMHIecKas 1
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CBS3bY»
67 PesepBHbIil ypok. O0001ICHNE ¥ CHCTeMAaTH3allus 3HAHUH 1
68 PesepBHelit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KJIACC
Ne
KoimnuecTBo
YPOKa Tema ypoka
4yacos
1 BBoanslii nepBuuHbiil nHCTpyKTax n00. T [lepuoanueckuii 3aKoH. 1
[Iepnoanueckas cuctema xuMudeckux 31eMeHToB /[, 1. Menneneesa
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX JIEMEHTOB 1
MEPBBIX TPEX MEPHOJIOB
3 i}
Buapl XuMHu4ecKoi CBA3U U THITBI KPUCTAJUTMYECKUX PEHIETOK 1
4
Knaccudukanus n HoMeHKIIaTypa HEOPraHUYECKUX BEIECTB 1
5 Knaccudukanus XuMHUECKUX peaKIUi MO Pa3INYHbIM MPU3HAKAM.
Pacuersl mo TXY 1
5 [ToHsiTHE O CKOPOCTH XUMHYECKOU peakiuu. [loHsITHE O TOMOTE€HHBIX 1
Y TETEPOTeHHBIX PEAKLUAX
[Tonsatue o xumudeckoMm paBHOBecHH. DAaKTOPHI, BIUSIONIUE HA
7 CKOPOCTh XUMHUYECKOU PEAKIINH U MOJ0KEHUE XUMUIECKOTO 1
paBHOBeECHS
8 1
OKHUCIATENTbHO-BOCCTAHOBUTEHHBIC PEAKIIHH
9 OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU 1
10 Teopus snexTpoauTHueckoi aucconuanuy. CuiabHbIe U ciiadble 1
AJIEKTPOJIUTHI
11 WNonnsle ypaBHenus peakuuii. JI.O. M3yuenue nprusHakoB NpOTEKaHUS
pPEaKIuu HOHHOTO OOMEHA B pacTBOpax AJIEKTPOJIUTOB (C 1
00pa3oBaHMEM OCaJIKa, BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIBI).
12 XUMHYECKUE CBOWCTBA KUCIOT U OCHOBAHUI B CBETE MPEACTABICHUMN 1
00 DIIEKTPOIUTUIECKON JUCCOITUAITUN
13 XHUMHUYECKUE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 1
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SHCKTpOHHTH‘ICCKOﬁ JUuCConranuu .

Kontponbhas padora Nel o TemMe «DIeKTpoIMTHYECKAs TUCCOLIUAIIHS.

14 XUMUYECKUE PEeaKlMK B PaCTBOPaxX»

15 Wuctpykrax no OT. IIpaktuueckas padota Ne 1. «Pemenue
SKCIIEPUMEHTAIBHBIX 3a7au»

16 [Tonsatue o runponuse coneit

17 OO0m1as xapakTepucTHKa rajJoreHoOB.

18 XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa

Xnoposogopoa. ConsiHast KUCIIOTa, XUMHUECKHUE CBOMCTBA, MOJyUeHHE,
19 npumenenue. JI.O.IlpoBeneHne kauecTBEHHBIX PEAKIIMi Ha XJIOPU/I-
HOHBI

20 Huctpykrax no Th. [Ipaktuyeckas pabora Ne 2 o teme «llomyuenue
COJISTHOM KHUCIIOTBI, U3y4eHUE €€ CBOICTBY

21 Bolunicnenus o ypaBHEHUSIM XUMHUECKUX PEAKIMMA, €CIU OJIUH U3
peareHTOB J1aH B U30BITKE

99 OO6mas xapaktepucTuka 31eMeHTOB VIA-rpymibl. AJUIOTpOIHbIE
Moaudukauu cepbl. HaxoxaeHue cepbl 1 €€ COeTMHEHU B IPUPO/IE.
XHUMHUYECKUE CBOMCTBA CEPBI

23 CepoBoniopo1, cTpoeHue, GU3n4ecKue 1 XUMUYECKUE CBOICTBa
Oxkcuapl cepbl. CepHas KUCIOTa, GU3HUYECKUE M XUMUUECKHE

24 cBoiicTBa, mpumenenue. JI1.O. M3yuenne XuMUYECKUX CBOMCTB
paszbasiennoii cepHoit kuciotsl. JI.O. TIpoBenenne kauecTBEHHOM
peakuuu Ha cyiab(paT-uoH U HaOII0IeHUe MTPU3HAKaA €€ IPOTEeKaHUs
XVMHYECKUE peaklliy, JIeXkKalliue B OCHOBE IPOMBIIIIEHHOTO ClI0c00a

25 MOJIYYEHUS CEPHOM KMCIIOThl. XMMHYECKOE 3arpA3HEHNE OKPYKAOIIEH
Cpeibl COETMHEHUSMU CEPhI

26 Brruncnenne MaccoBoil 10511 BBIXOZAa MPOJIYKTa PEAKLIUH.

27 O6o06menue 1o Teme: «I ajoreHsl u cepa»

28 KonTponbhas padota Ne2 o teme : "T"anorenst. Cepa”

29 OO11ast xapakTepucTHKa 31eMeHTOB VA-Trpynmnbl. A30T,
pacrpocTpaHeHue B pUpo/ie, PU3NUecKrue U XMMUYECKHEe CBOUCTBA
AmMmuak, ero Gpu3nyecKue 1 XUMUIECKHUE CBOMCTBA, MTOTyYeHUE U

30 npumenenune. J1.O. [IpoBeieHre KaueCTBEHHOW PEaKI[UN HA HOH
aMMOHMSI U U3Y4YE€HHE IPU3HAKOB €€ MPOTEKAHMS.

31 HNuctpykrax no Th. [Ipakruaeckas padorta Ne 3 o teme «llomydenue
aMMuaka, U3yueHue ero CBOMCTB»

32 A30THas KUCIOTa, € Pru3nuecKue U XUMHUYECKHUEe CBOMCTBA
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33

Hcnonnp3oBanune HUTPATOB U CoJIC aMMOHHS B KQUeCTBE
MHUHEpAJIbHBIX YA00peHHA. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIOIIeH
Cpellbl COCIMHEHUSAMH a30Ta

34

35

36

Docdop. Oxeun dpocdopa (V) u pochopras kucnora, pusnueckue u
XMMHYECKHE CBOMCTBA, OJyYEHUE

Hcnons3oBanue (pocdaToB B KaUe€CTBE MUHEPATbHBIX YA0OPEHUH.
3arpsizHenue npupoaHoi cpeanbl hocdaramu. J1.O. [IpoBenenue
KaueCTBEHHON peakinu Ha (ocdaT-uoH U U3ydeHne NPU3HAKOB e
MIPOTEKAHUS.

Yrnepon, pacnpocTpaHeHue B MpUpoJie, GU3MIECKUE U XUMHYCCKUE
CBOMCTBA

37

Oxcuppl yraepona, ux pu3nuecKue 1 XUMUYECKHE CBOHWCTBA.
DKoJIOrHYecKre MPoOIIeMBbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

38

39

VronbHas kucnota u €€ conu. JI.O. IIpoBenenne kaueCTBEHHOM
peakiu Ha KapOOHAT -MOH M U3yYEHUE MTPU3HAKOB €€ MPOTEKAHMUS.

Huctpykrax no Th. [Ipaktuueckas padora Ne 4 o teme "[lonydenue
yriaekucioro rasa. Kauectsennas peakiius Ha kapOoHaT-HOH"

40

[TepBoHavanbpHBIC TOHATHS 00 OPrAaHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSIX yriepoaa

41

42

43

Kpemuuii u ero coenunenus. JI1.O. IlpoBeaenne kauecTBeHHOM
pEAKIHUH Ha CUIMKAT-UOH UU3YYEHHUE MPU3HAKOB €€ MPOTEKAHUS.
Wuctpykrax no Th. . [Ipaktudeckast pabota No. 5. Perenue
SKCHEPUMEHTAIBHBIX 33/a4 10 TeMe «BakHelme HeMeTalIbl U UX
COEIMHEHUSD)

0O000menue Mo TeMe «BakHeHIIne HeEMETAIIBL U UX COEIUHEHU

44

45

46

KonTponpHas padora Ne3 mo Teme «BaxHene HeMeTauTbl U UX
COETUHEHUS

OO11ast XapakTepUCTHKA XUMHUECKUX HJIEMEHTOB — METAJIJIOB.
Meramnnueckas CBA3b U METAJUINYECKAs] KPUCTAIINYECKAsT PELIETKA.
dusnueckue cpoiictsa MetamuioB. JI.O.O3HakomieHHE ¢ 0Opa3LamMu
METAaJUIOB U CIUIABOB, UX (PU3MUYECKMMH CBOMCTBAMH.

XHUMHUYECKHE CBOMCTBA METAJLIOB. 3HCKTpOXI/IMI/I‘-ICCKI/II71 pAaa
HaHpH)KeHI/Iﬁ MCETAJIJIOB

47

OO6mue cnocoOs! momydeHus MetauioB. CrutaBel. Beraucinenus mo
YpaBHEHUSAM XMMHUYECKHUX PEaKIHUii, €CIU OJIUH U3 PearcHTOB
COJIEP’KUT MPUMECH.

48

IIoHATHE O KOPPO3UM METAILIOB
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49 IlenoyHbIe MeTaILIbI

50 OKcubl ¥ THAPOKCHIBI HATPUS U Kallus
[llenouno3eMeNIbHEIC METAJIbI — KaIbIui 1 Maraui. JI.O.

o1 [IpoBeneHne KaueCTBEHHbBIX peaKUil Ha HOHBI (MAarHus, KalbLys), 1
OIKCaHNE MIPU3HAKOB UX MPOTEKAHUSI.

52 Baxueiinme coelMHESHUS KaJIbIUS

5 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUN

o4 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

55 Huctpykrax no Th. [Ipaktuyeckas padora Ne 6 mo teme "XKEctkocTh 1
BOJIbl U METO/BI €€ yCTpaHEeHHUS"

56 AmroMuHUH 1

57 AmoorepHnsble cBoiicTBa okcuaa u ruapokcuna. JI.O. HMcecnenoanue 1
aM(OTEPHBIX CBOWCTB THIPOKCHA ATFOMUHUS U THAPOKCHIA IMHKA.

58 Kenezo

59 Oxcupl, ruapokcupt u cou xenesa (1) u sxenesa (1)
O6o06menne u cucremaruzanus 3Hanuil. J1.O. IlpoBenenue

60 Ka4eCTBEHHBIX PEaKIHii Ha HOHBI IIMHKA, xkene3a (1) u sxenesa (111), 1
menu (1), omucanue NpU3HAKOB HX MPOTEKAHMUSL.
Wucrpykrax no Th. [Ipaktuueckas padora Ne 7. Pemenue

61 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHelre MeTaisl U ux 1
COEIMHEHUS
Brrauciienus mo ypaBHEHUSIM XUMHUECKUX PEAKINH, €CITH OJTUH W3

62 peareHToB /1aH B U30BITKE WU COACPKUT NpuMecH. Breruncnenus 1
MacCcOBOM J0JIM BBIX0JIa MPOAYKTA pEaKINH

63 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1

64 KonTtponbHas padora Ne4 no reme «BaxHelme MeTauibl U UX 1
COEIMHEHUS

65 BenectBa 1 maTepuansl B TOBCETHEBHOM KU3HU YEIOBEKA 1

66 XVMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpelbl 1

67 Ponb xumuu B perieHnH SK0JI0rHYecKUX IpodiemM 1

68 PesepBHblit ypok. O000IIeHNE U CUCTEMAaTH3aIMsI 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOI ITPOI'PAMMBI
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8 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 [To teme: «IlepBoHauaIbHBIE XUMHUUECKHUE TOHITHS
pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IIOHSATHI: aTOM, MOJIEKYyJa,
XUMHUYECKUH D3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOIIHAS M HEOJHOPOJAHAsI), BAJIGHTHOCTb, OTHOCHUTEJIbHAS aTOMHas U
MOJIEKYJISIpHasE Macca, KOJUYEeCTBO BELIECTBa, MOJb, MOISIpHas Macca,
11 MaccoBasi JI0JIi XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIA OOBEM,
XUMHUYECKas peakius, KilaccuuKanus peakiuii: peaklud COCTUHEHHUS,
peakuuu pas3ioXKEeHHs, peaklM{ 3aMelleHUus, Peakiuu oOMeHa, 3K30- U
SHAOTEPMHUUYECKUE PEaKIIUU, TeTJI0BOM 3(pPeKT peakiuu, pacTBOp, MaccoBas
JI0JIs BellecTBa (MPOIICHTHAS KOHIIEHTpAIlUsl) B PacCTBOpE
1.2 WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MIPUMEHSITh 3TU MOHATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBpAIllEHUN
13 UCIOJIb30BaTh XMMHUECKYI0 CUMBOJIUKY JJIsi COCTaBleHUsI (OpMyIl BEIIECTB
Y YPaBHCHUN XUMHUUYECKUX PEAKIUI
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEILIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HHUsI, 3aKOHAa ABOTaipo
1.5 OTIpEETSATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJIacCU(UIUPOBAaTh XMUMHMUYECKHE peakuuu (Mo 4YHCIy M COCTaBy
Y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIIOBOMY 3 (deKTy)
1.7 BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
18 BBIUUCIIATH MAacCOBYIO JIOJNIO XMMHUYECKOro »HiieMeHTa 1o (opmyne
COETMHEHMS,
1.9 BBIYHCIISATH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSITh E€CTECTBEHHOHAy4YHbIE METOABl T[O3HAHHUS — HaOJI0JICHHE,
U3MepeHue, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN)
2 [To Teme: «BaxHelme npe1cTaBUTENId HEOPTaHUYECKUX BEILIECTBY
21 pPacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKHX TOHSATHUH: OKCHJ, KHUCIOTa,
OCHOBAHUE, COJIb
29 ONpEAENATh NPHUHAJIEKHOCTh BEIIECTB K  ONPEAEIEHHOMY  Kjaccy
coeuHeHui no popmynam
2.3 KJIacCU(UIIUPOBATH HEOPTAHUYECKUE BEIIECTBA
XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
2.4 pPa3IMYHBIX KJIACCOB, MOJTBEpXkAasi OMUCAHHUE MPUMEpPaAMHU MOJIEKYJSPHBIX
YpPaBHEHU COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIMH
2.5

IIPOrHO3UPOBATH CBOMCTBa BEIICCTB B 3aBHCHMOCTH OT MX KadeCTBESHHOI'O
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2.6

2.7

CcoCTaBa, BO3MOXHOCTH IIPOTCKaHUA XHUMHYCCKHUX HpeBpaH_[CHI/Iﬁ B
PA3JINYHBIX YCIIOBUAX

ClIeZIOBATh MpaBWJIaM TOJIb30BAHUS XUMHUYECKOH MOCYH0i 1 1abopaTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBUIaM OOpallleHus C BeIIeCTBAaMHM B
COOTBETCTBMM C HMHCTPYKUMSIMH 10  BBIIOJHEHUIO  J1a0OPaTOPHBIX
XMMUYECKHUX OIBITOB I10 MOJYYEHUIO U COOMPAHUIO Ia3000pa3HbIX BELLECTB
(Bomopoma M KHUCIOpOJa), MPHUTOTOBICHUIO PACTBOPOB C ONpPEACHEHHOMN
MaccoBOM J10Ji€il pacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh U IPOBOJUTH
XUMHAYECKHE SKCIEPUMEHTH IO PACIIO3HABAHMUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C MOMOILBIO UHAUKATOPOB (JIaKMyC, (eHOIPTAICHH, METHUIIOPAHK U

Jpyrue)
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOMN pEaKIIuU

ITo teme: «llepuoanueckuii 3akoH u llepuoanyeckas cucTeMa XUMHUYECKUX
snementoB JI. M. MenneneeBa. CtpoeHue aTromMoB. XUMHUYECKAsl CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLINH

3.1

pacKpbIBaTh CMbICI OCHOBHBIX XUMHUYECKUX IOHSATHHA: SApO aroma,
ANIEKTPOHHBIN CJIOW aroma, aTOMHasi OpOUTallb, pajlyCc aToMa, XMMHUYECKast
CBSI3b, HoJIsipHas u HenoJsipHas KOBaJICHTHas CBSI3b,
ANEKTPOOTPHULATEILHOCTh, MOHHASl CBSI3b, MOH, KAaTHOH, aHHWOH, CTEIEHb
OKHCJICHUS

3.2

KJ'IaCCI/I(i)I/IIII/IpOBaTB XUMHUYCCKHUEC DJICMECHTHI

3.3

3.4

ONHUCBHIBaTh M XapakTepu3oBaTh TabmuuHyo ¢(opmy Ilepuonnueckoit
CHCTEMBI XUMHUECKUX JIEMEHTOB: pa3IyaTh MOHSATHS «TJIaBHAS MOATPYIIa
(Arpynma)» u «mobouHas noarpynna (brpymmna)», «Manbie» U «OOJbIIME»
TIEPUOJIBI

packpbeiBath  cmbici  Ilepuommueckoro 3akonma .M. MeHnneneesa:
JEMOHCTPHPOBATh TIOHUMAaHWE TIEPHOJMUYECKON 3aBUCHMOCTH CBOWCTB
XMMHUYECKHX 3JIEMEHTOB OT UX MoJioxkeHus B [lepuonnueckoii cucreme

3.5

COOTHOCUTH 0003HAYEHHUs, KOTOpble UMeroTcsi B Tabnwuie «llepuonnueckas
cuctemMa xuMmudeckux a3nemeHtoB .M. MengeneeBa» ¢ YUCIOBBIMU
XapaKTePUCTHKAMHU CTPOCHHS aTOMOB XUMHYECKHX JJEMEHTOB (COCTaB H
3apsn  szapa, oOllee 4YHCIO AJIEKTPOHOB U paclpeiesieHue HX I0
ANEKTPOHHBIM CIIOSIM)

3.6

OMpPEACIIATh CTCIICHDb OKUCJIICHUA 3JICMCHTOB B 6HHapHBIX COCANHCHUAX

3.7

OMPCACIIAATL BHUIA XUMHUYECKOM  CBSI3U (KOBaHeHTHaH n I/IOHHaSI) B
HCOPTraHNYCCKUX COCANMHCHUAX

9 KJIACC

Kon

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
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NpOBePsIEMOro
pe3yJabTara

1

11

1.2

06pa30BaTeJ’[bH0ﬁ nporpaMmMmbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ

Ilo Teme: ((BGI_HCCTBO U XUMHUYCCKas pCaKIus»

pacKpbIBaTb  CMBICII  OCHOBHBIX  XMMHYECKUX  IIOHATHH:  pacTBOD,
JJIEKTPOJIUTHI, HEAJIEKTPOIUTBI, dJICKTPOJIUTUYECKAS AUCCOLMALINS, PEAKLUU
MOHHOTO OOMEHa, KaTaau3aTop, XMMHYECKOe paBHOBECHE, OOpaTHMbIE U
HEoOpaTUMbIE  pEaKLHUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEaKLUH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKUCIICHUE M BOCCTAHOBICHHUE, AJLIOTPOIIMS,
aM(OTepHOCTh, XUMHUECKas CBSA3b (KOBAJIECHTHAs, MOHHAs, METaJUIMYecKas),
KPHUCTAJUIMYECKAs PEIIETKA, CIUIABbl, CKOPOCTh XUMUYECKON PEaKIIUU

WIUIIOCTPUPOBATL  B3aUMOCBA3b  OCHOBHBIX  XMMHUYCCKHUX MOHATHH W
IPUMCHATD OTH IIOHATHUSA IIPU OIIMCAHHUU BCHICCTB U UX npeBpameHI/Iﬁ

13

14

1.5

2.1

COCTaBJIATh YPABHEHUS 2JIEKTPOJIUTHUECKON AUCCOLMALMHN KUCIIOT, LIeJIouen
Y COJICH, TTOJTHBIE U COKPAIIEHHBIE YPaBHEHHsSI PEaKIHii HOHHOTO 0OMeHa
pacKpbIBaTh  CYIIHOCTb  OKHUCIUTEIBHO-BOCCTAHOBMUTEIBHBIX  PEaKUUN
MIOCPENICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PeaKIuii

IIpOBOAUTDH paC‘-IéTbI 10 YPaBHCHUIO XHUMHYCCKOM pe€aKuuun

IIo Temam: «HemeTamsl U UX cCOeIMHEHUS» U «MeTalibl U UX COSTUHEHUS

XapakTepu30BaTh (OMUCHIBATH) OOIMEe H CcHenuuueckue XUMUYECKUE
CBOMCTBA TPOCTBIX U CIOXHBIX BEIIECTB, MOATBEP)KIasi OMNHCAHUE
MpuMepaMu  MOJIEKYJSIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi

2.2

2.3

COCTaBJISITb  YPABHCHUS peaKuHﬁ, MOATBCPIKAAIOINIUX  CYIICCTBOBAHUC
TCHETHYCCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXKHOCTH TIPOTEKAHHS XHWMHUUYECKHX TPEBPAIICHU B Pa3IUYHBIX
YCIIOBUSIX

2.4

CJIeJIOBAaTh MpaBUJIaM MOJIb30BAHUS XUMHUUYECKOHN MOCYI0N U TabOpaTOpHBIM
o0opy/noBaHuEM, a TakkKe IMpaBUjiaM oOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HMHCTPYKIHSIMH TIO  BBIIOJHEHUIO  J1a00paTOPHBIX
XUMUYECKUX OTBITOB IO TOJIYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(amMmMmaka ¥ yriieKucioro rasa)

2.5

MIPOBOJIUTH PEAKIIMHU, MOATBEPKAAIONINE KAYECTBEHHBIH COCTAaB PA3IUYHBIX
BEIIECTB: pACIIO3HABAaTh ONBITHBIM IYTEM XJOPHI-, OpOMHI, WO,
kapOonar, docdar, cunukar, cyib(ar, TUIPOKCHI-MOHBI, KATHOHBI
aMMOHWUSI, WOHBI M3YYEHHBIX METAJUIOB, TPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

3 [To Teme: «XuMHs 1 OKpY’KaroIas cpenay

31 packpbIlBaTh CMBICI OCHOBHBIX XxuMudeckux noHstuil: [1JIK Bemectsa;
KOPpO3Usl METAJIJIOB

39 IIPUMEHATh OCHOBHBIE OIEpPALUU MBICIUTEIBHON NEATEIBHOCTH — aHAINU3 U

CUHTE3, CpaBHEHHE, 000O0IICHUE, CUCTEMAaTH3allNI0, BBISIBICHUE MPHUYUHHO-
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CJIEICTBEHHBIX CBA3€H — Il M3Y4YEHHUSI CBOMCTB BELIECTB U XUMHUYECKHUX
peakiuii; eCTeCTBEHHOHAyYHbIE METOJbl T[O3HAHWUA — HAOJIIOACHHE,
U3MepeHue, MOICTUPOBAaHUE, SKCIIEPUMEHT (peasIbHbII U MBICIICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KVIACC

Koxa
1

11

[IpoBepsieMblil AIEMEHT COAEPKAHUS
[lepBoHavaIbHBIE XUMUYECKUE MTOHATUSA

IIpenmer xumuu. Posib XMMHUM B KW3HU 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tena u
BelecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

1.3

[TonstTe o Meromax Mo3HaHUS B XWMHUHU. YucTele BemectBa U cMmecd. CrocoObl
pa3aeneHus cmecen

ATOMBI U MOJICKYJIBI. Xumuyeckue 3aeMeHThl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocTble u cioXHbIEe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

1.5

1.6

1.7

XuMuueckas Q)opMyna. BanenTHOoCTh aTOMOB XHMHYECKHX DJJIEMEHTOB. 3aKOH
MNOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aromHas Macca. OTHOCHTENIbHas
MOJICKYJIApHas Macca. MaccoBas 10JIsI XUMHYECKOI0 PJIEMEHTa B COCAMHCHUU

KonnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMUECTBA, MacChl U
yuclia CTPYKTYpHBIX €AWHMII BellecTBa. PacuéTel 1o ¢opmynaM XHUMHUYECKHUX
COeTMHEHNN

dusuyeckrue U XUMHYECKHE SIBJIEHUS. XUMHUYECKas pCakuuga u eé IMPU3HAKH. 3akoH
COXpaHEHUs MacChl BEIIECTB. XUMUYeCKue ypaBHeHUs. Kiaccudukamnus XuMuaeckux
peakiuit (CoequHeHus, pa3IoKeHUs, 3aMEIIeHHs, OOMeHa)

XUMUYECKUN JKCHEPUMEHT: 3HAKOMCTBO C XUMHYECKON MOCYI0H, C MpaBHIAMHU
paboThl B J1abopaTopuu M nMpuéMaMu oOpalieHus ¢ J1a0opaTOpHbIM 000pYIOBaHHUEM,
U3ydeHHe W OINUCaHWe (U3NIECKUX CBOMCTB 00pa3IlOB HEOPTaHMYECKUX BEIIECTB,
HaOmroeHne (Qu3nueckux (MIaBI€HUE BOCKA, TasHUE JIbJa, pacTHpaHUE caxapa B
CTYIKe, KHIICHHE W KOHJCHCAIlUsl BOABI) W XHUMHUYECKHX (TOpEeHHE CBeYH,
NPOKAJIMBAaHUE MEIHON MPOBOJIOKH, B3aUMOAEWCTBUE Mela C KHUCIOTOH) SIBJICHHUH,
HaOJIF0/ICHNE ¥ ONTMCAaHNE TIPU3HAKOB MPOTEKAHUS XUMUYECKUX PEeakInii (pa3iokeHne
caxapa, B3aHUMOJCWUCTBUE CEPHOM KHCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHue
ruapokcuaa meau(Ill) mpu HarpeBaHuM, B3aMMOEHCTBHE Kelle3a C PacCTBOPOM COJIU
menu(Il), wu3ydenume cmocoOOB paszzieneHuss cmeceid (C  TMOMOIIBIO MarHMra,
¢mIbTpOBaHME, BRIIAPUBAHKE, TUCTHIUIALNS, XpoMaTorpadus), IpoBeIeHHEe OUUCTKH
MOBAPEHHOM coJlM, HAONIOJEHHE W OIMCAaHWE pEe3yJIbTaTOB MPOBEACHUS OIIbITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MAacChl, CO3JaHHE MOJeNell MOJEKY
(I1apocTepKHEBBIX )

Baxnelimue npencTaBuTeNM HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cMech razoB. CocraB Bozayxa. Kucinopoa — 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxaenne kucimopoaa B mpupoje, Gu3ndecKue U XMMUYECKHEe CBOMCTBA (peakiuu
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ropenusi). Oxcunabl. [Ipumenenue kuciaopona. CrocoObl MOMydyeHHUS KHUCIOpOAa B
naboparopun U NpoMmbliIUIeHHOCTH. KpyroBopor kuciopoga B mnpupoge. O30H —
AJTOTPOIHASI MOAU(DHUKAIUS KUCIOPOoJa

2.2

TemnoBoit 3PQPeKT XUMHUECKON peakiuu, TePMOXUMUYECKHUE ypaBHEHUS, JK30- U
OHAOTEPMUYECKUE peakuuu. TOIUIMBO: Yrojdb M MeTaH. 3arpsi3HEHUE BO3]yXa,
yCUJIEHUE MapHUKOBOTO 3(pekTa, pa3pylieHrne 030HOBOTO CIIOs

2.3

2.4

2.5

2.6

Bonopon — anmemeHT M mpocroe BelecTBO. HaxokieHue BoAopoia B IPUPOJE,
br3uYecKre ¥ XMMHYECKUE CBOKMCTBA, MPUMEHEHHUE, CIIOCOOBI MoiydeHusi. Kuciorel u
COJTH

Monsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YPaBHEHHSIM

®usnueckue cBorcTBa BoAbl. Boxa xak pactBopurenb. PactBopbl. HaceleHHbIE M
HEHACBILICHHBIE pacTBOpPHl. PactBopuMocTh BemiecTB B Boxe. MaccoBasg  1ois
BElIECTBa B pacTBope. XUMHUECKHUE CBOMCTBA BoAbl. OcHOBaHUA. Poib pacTBOpoB B
IpUpPOLE M B JKU3HU YejoBeka. KpyroBopor Boasl B NpupoAe. 3arps3HEHUe
IpUPOHBIX BoA. OXpaHa M OYMCTKA IPUPOJHBIX BOJ

Kinaccudpukanuss Heopranmdeckux coenuHeHnid. Okcunbl. Kiaccudukanus OKCHIIOB:
coneoOpa3ymomue (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) U HecoleoOpa3yoIlue.
Homenknarypa okcnioB. dusnyeckne 1 XUMHYECKUE CBOKWCTBA OKCHIOB. [lomydenue
OKCHJIOB

2.7

OcHoBanusi. Knaccudukausi OCHOBaHMA: MIENOYM M HEPACTBOPUMBIE OCHOBaHUSI.
Homenkiarypa ocHoBaHui. PU3WYECKME W XHUMHUYECKHE CBOWCTBA OCHOBAHMM.
ITonydyenue oCHOBaHM

2.8

2.9

Kucnorsl. Knaccudukanuss kucinor. Homenknatypa kuciaor. Pusnyeckue u
XUMHYECKHE CcBoMcTBa KuCIOT. Psgn axktuBHoctu MetaiuioB H.H. bekerona.
[Toxyuenune kucior

Comu. Homenkmarypa coseit. @usznueckue W XUMHYECKHE CBOWCTBA COJICH.
ITony4yenue coien

2.10

TI'enermueckas cBsI3b MEXKAY KilaCCaMH HCOPraHNICCKUX COGJII/IHGHI/Iﬁ

211

XUMHUYECKUN SKCIEPUMEHT: KaueCTBEHHOE OIPE/IENIEHUE COAEPKaHMs KHUCIOpoJa B
BO3/yXe, MOJy4YeHHe, coOMpaHue, paclio3HaBaHUE M M3yU€HHUE CBOMCTB KUCIOPOJA,
HaOII0/IeHUE B3aUMOACHCTBUS BEIIECTB C KUCIOPOJOM M YCIOBHSI BO3SHUKHOBEHUS U
MpeKpaleHus: TopeHus (Iokapa), 03HaKOMJIEHHE ¢ 00pa3llaMyu OKCHJOB M OINMCaHUE
UX CBOWCTB, MOJIyuY€HUE, COOMpaHUE, PACTIOZHABAHUE U M3YYEHHE CBOWCTB BOJOPOJA
(ropenme), B3ammojeilicTBue Bomopoma ¢ okcumom  memu(Il)  (Bo3amokHO
UCIIONIb30BaHNE BUIEOMATEPHUAIOB), HAOMOIEHUE 00PA3I0OB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BELIECTB C  pazIUYHON
PacTBOPUMOCTBIO, TMPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MaccoOBOM Joyei
PacTBOPEHHOTO BEIIECTBA, B3aWMOJIEHCTBHE BOJbI C MeTaUlaMH (HaTpUeM U
KaJIbliieM) (BO3MOXHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB), OMPENEIEHUE PACTBOPOB
KUCJIOT M 1IIeJoYell ¢ TMOMOIIBI0 HMHAWKATOPOB, HCCIEeIOBaHHE 00pasloB
HEOPraHMYECKUX BEIIECTB PA3NIUYHBIX KJIACCOB, HAONIOJEHUE W3MEHEHHUS OKPACKU
WHJIUKATOPOB B pacTBOpax KUCJIOT M WIEJIIOYEH, U3yYEHHE B3aMMOJEHCTBUS OKCHJA
meau(Il) ¢ pacTBOpoM CcepHOM KHCIOTBI, KHCIOT C METaUlaMH, peaKuui
HEUTpaIM3alliy, IOJYYEHUE HEpPacCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
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3.1

MeTaJljla IPyTUM U3 PacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]ay 10 TEeMe
«BaxkHenmme KJI1acChl HEOPraHUYECKUX COEIUHECHUIN

Ilepnonnueckuit 3akoH u llepuommueckas cucrema XuMHUYeCcKuX 3jeMeHTOB J[.H.
Menneneena. CTtpoeHne  aToOMOB. Xumudeckass  CBS3b. OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

[TepBble MOMBITKA KIacCCH(UKAIMH XUMHUUYECKHX 3JIeMEeHTOB. [loHsATHE O rpymmax

CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIEJIOYHO3EMENbHBIE METaUIbl, TaJIOTCHBbI,
WHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpble 00pa3ytoT aM(OTepHbIe OKCUIBI U THUIPOKCHIbI

3.2

3.3

Ilepuonnueckuii 3akoH. Ilepumoanueckas cucrema Xxumuyeckux siemento JI.U.
MengeneeBa. Koporkonepuomnass u mmuHHONepuonHas (opmbel [lepuogudeckoit
cucrembl xumuyeckux onemeHToB .M. MenneneeBa. llepuoasl u  rpynmsl.
DU3NYECKUN CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIBI JIEMEHTA

Crpoenue aromoB. CoctaB aToMHbIX sdnep. W3orombl. OnextpoHbl. CTpoeHue
3JIEKTPOHHBIX 000J104YeK aTOMOB MepBbIX 20 XMMHUYECKHUX 1eMeHTOB [lepuoandeckoit
cucrembl J[.M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO JJIEMEHTa IO €ro
nosnoxxeHuto B [lepuoguyeckoii cucrteme [[.1. Mennaeneena

3.4

3.5

3aKOHOMEPHOCTH  M3MEHEHHsI  paauyca aTOMOB  XHMHYECKHMX  DJIEMEHTOB,
METaJUIMYECKNUX ¥ HEMETAJUTMYECKUX CBOMCTB MO TpyMIaM U MepuojaM. 3HAYCHHUE
[lepuonnueckoro 3akoHa u Ilepuonnueckoll CUCTEMbl XMMHUYECKHX 3JIEMEHTOB IS
pa3BUTHA Hayku U pakTuku. /.. MenneneeB — yu€Hbli U rpakx 1aHUH

Xumuueckasi  cBsi3b.  KoBanmeHTHas  (MOJsipHasT U HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

Crenenp oxuciacHUsA. OKUCIHTEILHOBOCCTAHOBHUTCILHBIE PCaKkuru. Hpoueccm
OKHUCJICHHUS B BOCCTaHOBIECHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XYUMUYECKUHN JKCIIEPUMEHT: M3y4eHHe 0Opa3lloB BEIIECTB METAIJIOB U HEMETAJUIOB,
B3aUMOJICHCTBUE THAPOKCHUJIA IIMHKA C pacTBOPaMHU KHUCJIOT U IIENOYe, MPOBEIeHNE
ONBITOB, WITIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN
(ropenue, peakify pa3ioKEHUs, COCTUHECHHS)

9 KJIACC

Kon
1

11

1.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemecTBo 1 xumu4ueckast pcaknus. HOBTOpCHI/IC

Ilepnonnueckuit 3akoH. Ilepmogmueckas cucreMa XHMHYECKuX 3ieMeHToB J[.M.
Mengeneesa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX
3JIEMEHTOB IIEPBBIX TPEX IMEPUOJAOB, KalMs, KalblUHUsd M HUX COCIUHEHHN B
COOTBETCTBHUU C IOJIOKEHUEM IEMEHTOB B [leproandeckoil cucteMe U CTpOCHUEM HUX
aTOMOB

CTpoeHue BeniecTBa: BUAbl XUMHUYECKOW CBA3U. THIBI KPUCTAUNIMYECKHX PEHIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH WU BHUAA
xumuueckor cBs3u. Kiaccudukauuss ¥ HOMEHKIATypa HEOPraHMYECKHX BEILECTB
(MexxayHapoaHas U TpUBHAJIbHAs). XMMUYECKHE CBOWCTBA BEILECTB, OTHOCSIIMXCS K
pa3IMYHBIM  KJaccaM  HEOPraHMYECKUX  COCAMHEHUH, TEHETHYEeCKas  CBS3b
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HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccudukamuss XMMHUYECKMX peakIMid 10 pasludHBIM TNpH3HAKaM (IO YUCIy U
COCTaBy yYacTBYIOIIMX B PEAKIMH BELIECTB, M0 TEINIOBOMY PQEKTY, 0 N3MEHEHHIO
CTENICHEH OKHUCICHUS XHMHYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTajau3aTopa). JK30- U 3HJIOTEPMUUYECKHE PEaKLUU, TEPMOXUMHUUYECKHE YPABHEHUS.
[ToHsiTHE O CKOPOCTH XMMUYECKON peaKIuu

14

[lonsatue o0 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKMX peaknusx. llonstue o
TOMOT€HHBIX M TE€TEPOTreHHBIX peakuusx. [IoHATHE O XMMHUYECKOM pPaBHOBECHH.
@DakTOphl, BIUAIOIINAE HA CKOPOCTh XUMUYECKON pPEAKIIMU U MOJO0KEHUE XMMHUECKOTO
paBHOBECHS

1.5

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHU, AJIEKTPOHHBINH OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHOW  PEaKIUU. CocraBieHue  ypaBHEHHI OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI C UCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopusi 2JIEKTPOJIUTUYECKON JTUCCOLUUALMHU. IDJIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, anuonbl. MexaHW3M AMCCOLMAIIMM BEUIECTB C PAa3jIUYHBIMU BUIAMU
xuMudeckor cBs3u. Crerenp aucconpanuu. CwilbHBIE W c1aOble AJIEKTPOJIUTHI.
Peakumu nonHoro oOMeHa. Y cI0BUsI MPOTEKAHUS PEAKIMiA HOHHOTO OOMEHa, MOJTHBIE
U COKpAILEHHBIE HOHHBIE YpaBHEHUS peakuuil. CBoWCTBa KUCIIOT, OCHOBAaHUM U COJIEH
B CBETE TPEIACTABICHUA 00 JJICKTPOIMTHYECKON aucconmanuu. KadecTBeHHBIE
peakuuu Ha UOHBL. [loHsATHE O TMApPONIN3E coel

1.7

XVWMHUYECKUH DKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMM KPUCTAIIIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMeTaJlIoB (rpadura u anMasa), CIOKHBIX
BEIIECTB (XJOpHJa HaTpHs); HMCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOMl
peakuuy OT BO3AECUCTBUS PA3IUYHBIX (PAKTOPOB; UCCIIEIOBAHUE IEKTPONPOBOIHOCTH
pPacTBOPOB BEIIECTB, Mpolecca TUCCOLMALUN KHUCIIOT, IIeIo4ed U conel (BO3MOMKHO
UCIIOJIb30BaHUE  BHUIEOMATEpUAIOB); IPOBEJEHUE OIBITOB, WLIIOCTPUPYIOIIUX
NpPU3HAKKU NMPOTEKAaHUS peakuuii HOHHOTO oOMeHa (0Opa3oBaHUE OCa/lKa, BBIAEICHHE
raza, oOpa3oBaHHME BOJbl); ONBITOB, WIIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakiuil (TopeHue, peakUuu pa3iokKeHus, COCIUHEHUS);
pacro3HaBaHHE€ HEOPraHMYECKUX BEILIECTB C MOMOINBIO KAaueCTBEHHBIX peaklui Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 33124

Hemeramie! 1 ux COCINMHCHUA

2.1

OO6mass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOECHUSI aTOMOB, XapaKTEpHbIE
crernieHd okuciaeHus. CTpoeHHMe M (QHU3MUECKHME CBOWCTBA MPOCTHIX BEIIECTB —
rajioreHoB. XMMHUYECKHE CBOICTBA Ha MTpUMepe XJiopa (B3auMOJIEHCTBUE C METAJUIaMH,
HeMeTaJlJIaMH, I1ejao4aMu). XaopoBoaopoa. ConsiHast KUCIOTa, XAMUUYECKHE CBOMCTBA,
noJjilyueHue, npuMenenue. JleiictBue xjiopa U XJI0pOBOJOPO/Ia Ha OPraHU3M YeJIOBeKa.
Bakneiimme xJI0pHUIbl U UX HaXOXKACHHUE B IPUPOJIE

2.2

OO6mas xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (U3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJAa M Cepbl. AJIIOTPONHBIE MOAU(UKALUN KHCIOPOAA U CEpHI.
Xumuaeckue cBoicTBa cepbl. CepoBOIOPO, CTpOeHUE, (PU3UUECKUE U XUMHUUYECKUE
CBOMCTBA. OKCI/II[I:I CCPbI KaK MPCACTABUTCIIN KHUCJIOTHBIX OKCHUIOOB. CCpHaSI KHCJIOTAa,
bu3NYecCKne U XMMHUYECKHE CBOMCTBA (OOIIHME KakK MPEACTaBUTENs Kiacca KUCIOT U
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2.3

cneunduyeckre). XUMHUYECKHE PpeaKLUH, JIeKAL[Me B OCHOBE IPOMBIIUICHHOTIO
crocoba monydeHus cepHol kucioThl. IIpumenenue. Conm cepHOH KHCIOTHI,
KayecTBEHHasl peakuus Ha cyibdar-uoH. HaxoxnaeHnue ceppl U €€ COeqUHEHUI B
npupoze. XUMHYECKOE 3arps3HEHHE OKPYKAIOLIeH cpelbl COSIMHEHHUSIMHU CEepbl
(KMCIIOTHBIE ~ JTOKAM, 3arpsA3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI  €ro
peOTBPALICHUS

OOmast xapakTepucThkKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUs. A30T, pacCIpOoCTpaHeHue B IpUpoae, Gu3ndeckue u
XUMHYecKHe cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro (pu3nuecKkue u
XMMHUYECKHE CBOMCTBA, MoylyueHue U npuMeHeHune. Conu aMMOHHUS, UX (PU3NYECKHE U
XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHUC. KauecTBennas pCaKknusgd Ha HWOHbBI AMMOHUS.
A3oTHas KHCIOTa, e€ moylyueHue, pusnueckue U XuMHUUECKUue CBOWCTBa (00Lue Kak
IpeCTaBUTENS Ki1acca KUCIOT U crenuduyeckne). Mcnoap3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B KayecTBE MUHEpaIbHbIX yHO0OpeHHH. XUMHUYECKOe 3arps3HeHue
OprmaIOIHCﬁ CpCabl COCAMHCHUAMM a30Ta (KI/ICJIOTHI:IG AO0XK/IH, 3arpA3HCHUC BO3ayXa,
HIOYBBI U BOJJOEMOB)

2.4

®ocdop, ammorponHbie Momuduramuu Qpochopa, QuzHUECKHEe W XUMHYECKHE
cBoiictBa. Oxcua docdopa(V) u dochopnas kuciaora, pu3HUECKUe U XUMUYECKUE
CBOWicTBa, modydeHue. Mcmonp3oBanue (ocaroB B KadyeCcTBE MHUHEPAITBHBIX
ynobpeHuit

2.5

2.6

2.7

OO6mas xapakrepuctuka 3y1eMeHToB [VA-rpynmbel. OcoO€HHOCTH CTPOEHHsI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIECHUA. YIJIEepoJ, aJIOTPONHbIE MOAU(UKAINH,
pacrpocTpaHeHue B IpHpoJe, (U3NUYECKUe M XHMHUYECKHEe CBOWcCTBa. AjncopOuus.
Kpyrosopot yrnepona B mpupoze. OKcuasl yriaepoaa, ux Gu3ndeckue U XuMUYECKUe
CBOWCTBa, JEWCTBME HA JKUBBIE OpraHU3Mbl, I[OJy4YeHHME U IPHUMEHEHHE.
OKojoruyeckue mpodsemMbl, CBA3aHHble ¢ okcugoMm yraepoma(lV); rumoresa
r7100abHOTO MOTEIJICHUs KJIMMaTa; MapHUKOBBIA 3¢ ¢eKT. YroiabHas KUciIoTa U e
COJIi, HuX (bHSquCKI/Ie U XHUMHUYCCKUC CBOI\/JICTBa, MMOJIYUYCHHUE W TIPUMCHCHHUC.
KavecTBeHHast peakius Ha KapOoHAT-WOHBI. Vcronb3oBaHHEe KapOOHATOB B OBITY,
MCIUIHHEC, TPOMBIINIJICHHOCTH U CCJILCKOM XO3SUCTBE

HepBOHa'-IaJ'II)HI)Ie MOHATHSA 00 OpraHn4Y€CKUX BCHICCTBAX KaK O COCAUHCHUAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, AalICTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA I(I/ICJ'IOTE[). Hx
COCTaB MU XHMMHUUYCCKOC CTPOCHHC. IlonaTue 0 OWMOJOTMYECKH Ba)KHBIX BCUICCTBAX:
JKHUpax, 6em<ax, YriieBoAax — M UX POJIM B KU3HHU YCJIIOBCKA. MaTCpI/IaJ'IBHOC CINHCTBO
OpTaHUYCCKUX U HCOPTaHNICCKUX COGJII/IHeHI/II\/'I

Kpemuuii, ero ¢usnueckne U XMMUYECKHE CBOMICTBa, MOIY4YEHHE M MPUMEHEHUE.
Coenunenus kpemHus B mpupoje. Ooue npeacrasienus o6 okcuae kpeMHus(IV) u
KpeMHueBOM kuciore. CuUIUKaThl, HX MHCIOJb30BaHME B OBITY, MEAUIINHE,
IPOMBIIIIEHHOCTH. Ba)kHelIMe CTpOUTENbHBIE MaTepUaibl: KEepaMHKa, CTEKIIO,
neMeHT, OeroH, kenme3o0eToH. [IpoOrmembr  G€30mMacHOTO  WCIOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON XKU3HU

2.8

XUMHUYECKUH SKCTIEPUMEHT: U3ydeHHE 0Opa3I[OB HEOPTraHWUYECKHX BEIIECTB, CBONCTB
COJITHOM KHCJIOTBI; TPOBCACHUC KaAUYCCTBCHHBIX peaKI_II/Iﬁ Ha XJIOpUA-UOHBI U
HaAOJIIO/IeHUE TPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpaXkarouie QU3NYecKue u
XUMHYECKHE CBOMCTBA TaJIOT€HOB U HX COG,Z[I/IHGHI/Iﬁ (BO3MO)KHO HUCIIOJIB30BaHHUC
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3.1

3.2

BHUJICOMATEPHAIIOB); O3HAKOMJICHHE C 00pa3laMd  XJOpUIOB (TaJIOTCHHJIOB);
O3HAaKOMJICHHE C OOpasuamu cepbl M €€ COCIMHEHUSMHU (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHUaJIOB); HaONIOACHHUE Ipoliecca OOYIJIMBaHMS caxapa MOJ JEHCTBUEM
KOHILICHTPUPOBAaHHOM  CEPHOM  KMCIIOTBI;  W3y4YEHUE  XHMHUYECKMX  CBOMCTB
pa30aBJIEHHON CEepHOU KUCIOTHI, IPOBEJCHNE KaUeCTBEHHOH peakluy Ha Cyab(haT-uoH
U HaOJIro/IeHue pu3HaKa e€ MPOTEeKaHus; 03HAKOMIJICHHE C (PU3NUECKUMHU CBOWCTBAMH
azoTa, ¢ocdopa U UX coelWHEHUH (BO3MOXKHO HCIIOJIb30BAHHUE BUIECOMATEPHUAIIOB),
oOpasiiaMmu  a30THBIX ©  QocopHBIX  ynoOpeHWil; TONydyeHHe, COoOupaHue,
pacro3HaBaHHe M U3Y4YE€HHE CBOWCTB aMMHMaKa; MMPOBEJICHUE KAaUueCTBEHHBIX pPEaKiuil
HA HWOH aMMOHMA U (QochaT-uOH U U3IyYCHHE NPHU3HAKOB HX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MeIbI0 (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPUANIOB); M3yYCHHE MOJENEH KPUCTAUIMYECKUX DPEHIETOK
anMasa, rpaduTta, QyniepeHa; 03HaKOMIIEHHE C TPOIECCOM aAcopOLUU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIIIEM W YCTPOWCTBOM TMPOTHUBOTra3a; IMOJy4YCHHE,
coOupaHue, paclo3HaBaHWE M HW3YYEHHE CBOMCTB YIJIEKUCIOrO Tasa; IMPOBEIECHUE
Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT- M CHWIIMKAT-HOHBl M M3y4YCHHE NPU3HAKOB HX
MPOTEKAHUS; O3HAKOMIICHUE C MPOAYKIUEH CUIMKATHOW MPOMBIIUIEHHOCTH; PEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelne HeMeTauTbl U KX COSAMHEHUS

MeTaniabl U X COSAMHEHUS

OOmrast xXapakTepUCTUKAa XUMHUYECKUX JJIEMEHTOB — METAUIOB HAa OCHOBaHMU HX
nosioxkenus B Ilepuonnueckoi cucreMe xumudeckux ieMeHTos [[.1. Menneneesa n
cTtpoeHuss aromoB. CTpoeHue MeTaiioB. Metammueckas CBSI3b M METaJUIMYECKas
KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMHUECKUN Psii HAPSDKEHUH METalIoB

duznyeckue W XUMHYECKHE CBOWCTBa MeTauioB. OOmue crnocoObl MOTyYEHHs
MmetauioB. [loHATHE O KOPPO3WM METANJIOB, OCHOBHBIE CHOCOOBI 3alUTHI MX OT
koppo3uu. Crinassl (CTanb, 4YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBbITY
U TIPOMBIIIIIEHHOCTH

3.3

3.4

3.5

[Ilenounsle MeTamwibl: moyokeHHEe B Ilepuoguueckol cucreMe XMMHUYECKHX
anemeHToB J[.MI. MeHneneeBa; cTpoeHHME HUX aTOMOB; HAaXOXIEHUE B IPUPOJE.
dusnueckue U XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpus M Kaiust). OKCUabl U
TUAPOKCHUbI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie HICJIOYHBIX METAJIJIOB U UX COG)II/IHCHI/Iﬁ

[[{erouHO3eMeENbHBIE METAJUIBI MAarHUil M KajbLUi: nosiokeHue B llepuonnmueckon
cucreMe xumudeckux onemeHtoB J[.MI. MenneneeBa; CcTpoeHMe HUX aTOMOB;
Haxo)JieHne B npupoje. Ou3nueckre U XHUMHYECKHE CBOMCTBA MarHus M KaJIbLIHS.
Baxneiimue coenuHeHus Kaublius (OKCHJI, TMAPOKCUA, coiu). JKECTKOCTh BOIBI U
CIocoObl €€ yCcTpaHeHus

AmomuHuit: nonoxxenue B Ilepumonmueckoil cucrteme Xumuueckux saemeHToB J[..

MeHnneneeBa; CTpOeHHE aTOMa; HaxOxAcHHE B npupone. Pusndeckue u XUMHUYECKUE
CBOICTBa aFOMUHMS. AMDOTEPHBIE CBOMCTBA OKCH/IA ¥ TUAPOKCH/IA AITFOMUHHMSI

3.6

Keneszo: mnonoxenue B Ilepuoamueckoit cucreme Xumuueckux saemeHToB JI.U.
MeHeneeBa; CTpOEHHE aTOMa; HaXOXAEHUE B Mpupoje. Pu3ndeckue 1 XMMUYECKUe
cBoicTBa xene3a. Oxcuapl, TuaApoKcu bl U conu xenesza(ll) u sxeneza(lll), ux cocras,
CBOICTBA U MOJYy4YCHUE

3.7

XUMHUECKUH HKCHEPUMEHT: O3HAKOMJICHHE C O0pa3laMH METauIOB M CIUIABOB, MX
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4.1

(GU3MYECKUMH CBOWCTBAMH; WU3YYCHHE PE3yJbTaTOB KOPPO3UH METAUIOB (BO3MOKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEN B3aMMOJICHCTBHS OKCUAA KabIUs
W HATpUsA C BOJOW (BO3MOXXHO HMCIIOJB30BAaHHE BHJICOMATEPHAIIOB); HCCIICOBAHUE
CBOMCTB KECTKOM BOJBI; Mpollecca TOPEHHUsS 3Kelle3a B KHUCIOPoJe (BO3MOXKHO
WCITOJIb30BAaHUE BUCOMATEPHUATIOB); MPU3HAKOB NMPOTEKAHHUS KAYECTBEHHBIX PEaKIIUM
Ha MOHBI (MarHusi, KaJbliusl, aJtOMUHM, nuHKa, *kene3a(ll) u xeneza(Ill), meau(1l);
HaOJIFIO/ICHUE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMHU HATPHS, Kaaus
U Kaiblus (BO3MOXKHO  HCIIOJb30BAHHME  BUJECOMATEPHUANIOB);  HCCIICIOBAHUE
aM(}OTEepHBIX CBOWCTB THUAPOKCHIA QIOMHUHUS M THAPOKCHIA IIMHKA; pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TemMe «BakHei1me MeTamibl U UX COSTUHEHUS

XuMus u OKpYyKaromasa cpeaa

HoBrie MaTCpHrajibl 1 TCXHOJOI'UHU. BemiectBa u MaTcpuabl B HOBC@HHGBHOﬁ JKHN3HHU
YeIoBeKa. XUMHSI U 300pPOBLE. be3omacHoe MCHoab30BaHHE BEIIECTB M XUMHUYECKUX
peaKHI/Iﬁ B 6HTy. HepBaﬂ IIOMOIIb ITPU XUMHUYCCKUX O0KOIr'aX M OTPaBJICHUAX

4.2

4.3

OCHOBBI JKOJIOTMYECKOH TIPaMOTHOCTH. XHMHUYECKOE 3arpsA3HEHHME OKpYKaroLEeH
cpeapl IIJIK. Pomp XuMum B pemieHUM HSKosornyeckux mpobieM. [Ipupoansie
UCTOYHUKU YIJIEBOAOPOAOB (yroib, HPUPOAHBIM Tra3, HePTb), MHPOAYKTHl HX
nepepadOoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

XVUMUYECKUN DSKCHEPUMEHT: H3ydyeHUue O00pa3loB MaTepuasoB (CTEKJIO, CIUIABbI
METAaJUIOB, TOJUMEPHbIE MaTepHUaIbl)

IMPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJBLHON MPOT'PAMMbBI OCHOBHOTI'O
OBLIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30B0ro
NPOBEPsIeMOro YPOBHSI 0CBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOI NPOrpaMMbl
TpeOoBaHus OCHOBHOI0 0011ero oopasosanus Ha ocHoBe PI'OC

1 IIpencraBnenue:

0 M03HABAa€MOCTH SIBICHUI npupoabl, IOHUMAaHUC 00BEKTUBHON 3HAYNMOCTH
OCHOB XHMHYECKOM HAayKH Kak obOnacTu COBPECMCHHOT'O €CTCCTBO3HAHUA,
11 KOMIIOHCHTAa 06]].[651 KYJIBbTYPBI U HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA B
YCI0BUAX COBPEMEHHOI'O 06HICCTBa; IIOHUMaHUEC MECTa XHMHUHHU CpPEAU
APYrux €CTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOJAax IIO3HAHHUA, B TOM YHCJIC OBKCICPUMCHTAJIBHBIX H

1.2 TCOPCTUUCCKHUX MCTOAAaX HCCICAOBAHUA BCUICCTB U HU3YUCHUA XUMUUYCCKHUX
peaKIuii; yMEHHUE UCIIOJIb30BATh MOJICIH /ISl OOBSICHEHHUSI CTPOCHUSI aTOMOB
Y MOJIEKYII

1.3 0 chepax mnpodeccHOHANBHONH AESITENLHOCTH, CBS3aHHBIX C XUMHEH U

COBpPEMECHHBIMHA TCXHOJIOTUAMHU, OCHOBAaHHBIMH Ha JOCTHIXCHHUAX
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XMMHYECKOW HAayKH, YTO IMO3BOJHUT OOYYAIOUIMMCS PacCMaTpUBaTh XUMHIO
Kak cdepy cBoeill Oymymieil mpodecCHOHANBHON AEATENbHOCTH U CHENaTh
OCO3HAHHBIN BBHIOOp XUMHHU KakK HPOQIIBHOTO MpeaMera IpH Mepexoje Ha
YPOBEHB CPEHET0 00IIero 00pazoBaHus

BianeHne cuCTeMOM XUMUYECKHMX 3HAHUNM U yMEHUE INPUMEHATH CUCTEMY
XUMHUYECKHUX 3HaHUH, KOTOpasl BKJIIOYAET:

2.1

BAKHEUILINE XMMHUUYECKUE TMOHATHUSA: XMMUYECKUNW 3JIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS W HEOIHOPOJHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHAasi W MOJIEKYJISIPHAsT MAacChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIApHAs Macca, MOJIIPHBIA OOBEM, OKCHI, KHCIIOTa,
OCHOBaHHUE, COJIb (CpemHsisi), XUMHUYECKash PEeaKiHs, PEeaKIHH COCTUHEHUS,
PEAKIIMU PA3IOKCHHSI, PEaKIUH 3aMEIISHUs, PEaKIu OOMEHa, TEeIJIOBOU
ahdeKT peakiuu, 9K30- U IHAOTEPMUUYECKUE PEAKIIMH, PACTBOP, MacCCOBast
JIOJISI XUMHUYECKOT0 AJIEMEHTa B COCMHEHUM, MAccoBas J0J U MPOLEHTHAS
KOHILICHTpAaLXsI BELIECTBA B PACTBOPE, SAAPO aTOMA, JIEKTPOHHBIN CIIOW aToma,
aToMHasi opOuTallb, paguyCc aroMa, BaJIEHTHOCTb, CTENEHb OKHCIICHHUS,
XMMHYECKasl CBS3b, AJIEKTPOOTPULATEIBHOCTb, NOJIAPHAsA W HEMOJISIpHAS
KOBQJICHTHAsI CBSI3b, MOHHASI CBSI3b, METAUIMYECKASI CBSI3b, KPUCTAIIMYECKAS
pemérka (aromMHasi, MOHHAsl, METALTUYECKasi, MOJIEKYJIIpHAasi), UOH, KaTHOH,
AQHUOH, OJJIEKTPOJUT M HEIJEKTPOJIUT, DJIECKTPOJIUTHYECKAs IUCCOLUALINS,
peakuMd HMOHHOTO OOMEHa, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHUE, DJIEKTPOJINS,
XUMHUYECKOE paBHOBEcHE, OOpaTHMbIe W HEOOpaTHMbIE PEAKIMH, CKOPOCTh
XUMHUYECKOU peakiuu, karanuzarop, [IJIK, koppo3us MeTanos, CrijiaBsl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHbl ~XMMHUHU: 3aKOH COXpPaHEHUsi  MaccChl,
nepuoauueckui 3akoH [[.M. MeHnaeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

2.3

3.1

3.2

3.3

TCOpHUU XUMUHN: ATOMHO-MOJICKYJISIpHAA TCOPUA, TCOPHUAL BHeKTpOHHTquCKOﬁ
JUCCoalnu

Brnanenne ocHoBaMM XMMHUYECKOM Ir'paMOTHOCTH, BKJIIOYAIOIIICH:

yYMEHHME NPaBUJIBHO HCIOJB30BaTh M3y4YCHHBIE BEIIECTBA U MaTepuaibl (B
TOM 4HCJ€ MUHEpalbHble YNOOpEeHHs, METaIbl W CIUIaBbl, MPOIYKTHI
nepepaboTKU MPHUPOAHBIX HCTOYHUKOB YIIIEBOJOPOAOB (YIUIsS, MPUPOJAHOTO
rasa, HeTH) B OBITY, CEJIbCKOM XO3siICTBE, Ha POU3BOJICTBE U MTOHUMAHUE
3HAYeHHs KUPOB, OEIKOB, YIJIEBOAOB JUIsl OpraHM3Ma 4eJOBeKa; yMEHHe
IIPOTHO3UPOBATh BIIMSHUE BEIIECTB U XUMHUUYECKHUX INPOLECCOB HA OPraHU3M
YEJI0BEKa U OKPYXKAIOIIYIO IPUPOIHYIO CPERY

YMEHUE UHTETPUPOBATh XUMHUYECKHE 3HAHHSI CO 3HAHUSIMU JIPYTUX y4eOHBIX
IIPEMETOB

HaJIM4YUe ONbITa padOThl C pa3IMYHBIMH HCTOYHHUKAMHU HH(GOpMaLUU IO
XUMUKM ~ (HaydyHass M HAy4dyHO-TIOMyJsipHass  JUTeparypa, CIIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHMBHO OLCHMBATh MH(OpMAIMIO O BEIIECTBAX, HX
IIPEBPALICHUSIX U NPAKTUYECKOM NPUMEHEHUM M YMEHME HCIIOJIb30BATh €€
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JJI pCIICHUA y‘IC6HO'H03HaBaTeJ'IBHI)IX 3aJa4

BJ'Ia,I[GHI/IC OCHOBAaMH TOHSITHHHOT'O amnmapara WM CHMBOJHUYCCKOI'O s3bIKa

4 XUMHUH I COCTaBlieHUs (HOpPMYT HEOPraHWYECKUX BEIIECTB, YpaBHEHUU
XUMUYECKUX PEaKIuii; ocHOBaMHM xuMmuueckoi HomeHkiatypbl (IUPAC u
TPUBUAIBHON )

YMmeHnune o0BACHATH CBsI3b MOJIOXKEHHS deMenTa B [lepuoandeckoit cucreme
C YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI AaTOMOB XUMHUYECKHX JIEMEHTOB

5 (coctaB u 3apan sapa, o0liee YHCIO 3JIEKTPOHOB), paclpeaeeHueM
AJIEKTPOHOB 1O YHEPTETUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB,
KaJusl U KaJlblIUs
[IpencraBienne O MEPUOJUYECKOW 3aBUCUMOCTH CBOMCTB XUMHYECKHX

6 AJIEMEHTOB (paguyc aToma, JIEKTPOOTPUILIATEIIBHOCTD), TPOCTHIX U CIOKHBIX
BEIIECTB OT MOJOXKEHUs 3NeMeHTOB B llepuonuyeckoii cucteme (B MalbIxX
MepHoIax U TJIABHBIX MOATPYIIAX) U AJIEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue knaccuuuupoBarb:

7.1 XUMHUYECKHE JIEMEHTBI
7.2 HEOpraHMYECKHe BElecTBa
7.3 XUMHYECKHE PEaKIuu

8 YMeHue onpeaenars:

8.1 BaJICHTHOCTH U CTETICHb OKUCJICHUSI XUMHUYECKUX 2JIEMEHTOB, 3apsi/l HOHA
8.2 BUJ] XUMUYECKOU CBSI3U M THUTI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapaxkTep Cpe/ibl B BOJHBIX pacTBOpPaX BEMIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCTTUTENh U BOCCTAHOBHUTEIb

9 YMeHue xapakTepu3oBarh (pU3MUecKre U XMMUYECKHUE CBOMCTBRA:

MIPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJIOPOJ, Tpadut, aamas, KpeMHHH,
9.1 azoT, (ocdop, cepa, XJIop, HATPHUl, KATWH, MarHUM, KalblUW, aFOMUHUN,
JKEJe30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOjAa, aMMHaK,
XJIOPOBOAOPOJ, CEPOBOJOPON, OKCHABI M TUAPOKCHIbI MeTamioB [-11A
9.2 rpymm, amromunust, menu (1), muaka, xenesa (11 u I11), okenasr yraepona (11
u IV), xpemuus (IV), azora u dpocdopa (Il u V), cepst (IV u VI), cepuucras,
cepHasi, a30THCTas, a30THas1, ¢pochopHasi, yrojabHas, KpEMHHEBAsT KUCIOTa U
UX COJIN)
MPOTHO3UPOBATh U XapaKTepU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa W CTPOEHUS, NPUMEHEHHE BEUIECTB B 3aBHUCHUMOCTH OT HX
CBOMCTB, BO3MOXHOCTh TPOTEKAHUS XHUMHUYECKUX TpPEBpalleHuld B
Pa3IUYHBIX YCIOBUSX
10 YMeHue cocTaBisiTh MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHHS PEaKIIHil, B TOM

quclie.:
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101 peakuuii MFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUN
10.3 WITIOCTPUPYIOIIUX XMMUYECKHE CBOMCTBA H3YyYEHHBIX KJIaccoB (TpyII)
HEOPraHMYECKUX BEIIECTB
10.4 HOJATBEPKIAIOLINX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BEIYHUCITE (IPOBOJUTH PACUEThI):
111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYI0 M MOJIIDHYIO MacChbl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa B COEIMHEHUN
11.2 MacCOBYIO JIOJII0 BELIECTBA B pacTBOPE,
11.3 KOJINYECTBO BELIECTBA U €r0 Maccy, 00beM ra3os
11.4 [I0 YPaBHEHUSIM XMMMUYECKUX pEaKUUN M HAXOOUTh KOJUYECTBO BEILECTBA,
00BEM M MacCy peareHTOB WIH IPOIYKTOB PEAKIIUU
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMH METOJAaMH HAY4YHOTO IIO3HAHUS (HAONIOZCHUE, H3MEpPEHHE,
121 9KCHEPUMEHT, MOJICIMPOBAHUE) NPU H3YUYEHUHM BELIECTB U XUMHUYECKUX
ABJICHUHN; yMEHHME C(OpPMYIUpPOBaTH MPOOJIEMY U MPEAJOXKUTh MyTH €€
peleHus
12.2 6e30macHOi paboThl C XUMMUUYECKUMH BELIECTBAMH, XMMUYECKON MOCYION U
71a00paTOPHBIM 000PYIOBaHUEM
nmpaBujaMu 0€30MacHOr0 OOpallleHHus C BEIIECTBAMHU, HCIOJIb3YEeMBIMU B
MOBCEHEBHOM JKU3HM, TNpPAaBUJIaMU T[IOBEIECHUS B LENAX COEpeKeHUs
12.3 370pOBbI M OKPYXKAWOIIEW NPUPOJHOM Cpenbl; IMOHMMAaHWE Bpena
(omacHOCTH) BO3JEHCTBUS HA KMBBIE OPraHU3MbI ONPEAEIEHHBIX BEILECTB,
CI0CcOO0B YMEHbILIEHUS U MPEJOTBPAIIECHUS UX BPEIHOTO BO3IEHCTBUS
13 Hanuume npakTUYECKMX HABBIKOB IUIAHUPOBAHUS W OCYLIECTBIICHUS
CIIEIYIOIINUX XUMHUYECKUX IKCIIEPUMEHTOB:
U3y4YeHHE M OmnucaHue (U3MYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
13.1 (GU3NUECKUMU U XUMHUYECKUMH SBJICHUSMHU; OIBITHL, HIUTIOCTPUPYIOLIHE
MPU3HAKU IPOTEKAHUSI XUMUYECKUX PeaKuil
13.2 u3yueHHe croco0O0B pa3zeseHus cMecen
MOJIy4YE€HUE KHCIOpOJa M U3yYEeHUE €ro CBOWCTB; MOJyYeHUE BOAOpOJa U
133 W3YYEHHUE €ro CBOMCTB; IOJyYEHHUE YIJIEKUCIOTO Ta3a M M3y4YEHUE €ro
CBOMCTB; ITOJyYE€HNE aMMHAKa U U3y4YE€HHE €Tr0 CBOMCTB
13.4 IIPUTOTOBJIEHUE  PACTBOPOB  C  OINPENENEHHOM  MaccoBOM  Jonei
pacTBOPEHHOIO BELIECTBA
13.5 NpUMEHEHHE UHIUKATOPOB (JIaKMyca, METHIIOpAaHXa U GeHondranenHa) s
OIIpEeCIICHNUs XapaKTepa Cpellbl B paCTBOpax KUCIIOT U HIEIIOYEH
UCCIIEJOBAaHUE M OIMCAHWE CBOWCTB HEOPraHMYECKHUX BEIIECTB PA3IMUYHBIX
13.6

KJIaCCOB; M3Y4YCHHC BSaHMOHeﬁCTBHﬂ KHCIOT C MCTallllaMHd, OKCHIAaMH
MCTAJJIOB, pPaCcTBOPUMBIMH W HCPACTBOPUMBIMU OCHOBAHUAMHU, COJISIMU,
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IOJydeHHE HEPAaCTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOIO MeTajljia
JIpyrMM U3 pPacTBOpa COJIM; HCCIeAOBaHHE aM(OTEPHBIX CBOMCTB
T'HJIPOKCUIOB AJIFOMUHUS U IIUHKA

PEHICHUEC OKCICPUMCHTAJIIBHBIX 3aJad II0 TEMaM: «OCHOBHBIE KJIaCCHI

13.7 HEOPTraHWYECKUX COCAMHECHHI»; «IJIEKTPOJUTUYECKAST TUCCOLUALIUS,;
«Baxneinne HeMeTalllIbl M MX COCOUHEHHA», «BakHeHIIme MeTallIbl U BX
COEIMHEHUS)

XUMHYECKHE JKCIIEPUMEHTBI, HJUTIOCTPHPYIONINE MPH3HAKK POTCKAHUS
peakuuii HIOHHOTO OOMEHa; Ka4eCTBCHHBIC PEAKIIMU Ha MPHUCYTCTBYIOIIUE B
138 BOJIHBIX PACTBOPAaX HOHBL: XJIOPUI-, OpOMUI-, HOAUI-, CylIb(daT-, hocdat-,
KapOOHAT-, CUIIMKAT-AaHHOHBI, THIPOKCH/I-HOHBI, KATHOHBI aMMOHUSI, MarHUs,
KaJIbIIMS, AIFOMUHUS, Jkene3a (2+) u skenesa (3+), meau (2+), mMHKa

14 YMmeHue:

14.1 MMPEACTaBJIATh PE3YJIbTAThI SKCIICPUMCHTA B (bopMe BBIBOAOB, JOKa3aTCJIbCTB,
I‘pa(i)I/IKOB n Ta6JII/III W BBIABJIATH OMIIMPUYCCKUEC 3aKOHOMCPHOCTHU

YCTaHAaBJIMBATbL CBA3UM MCKAY PCaAJIbLHO Ha6J'IIOIlaeMI)IMI/I XUMHUYCCKUMU

14.2 SBJICHHUSMH W TIPOLIECCaMM, MPOHMCXOASAINIMMH B MaKpO- M MHKPOMHPE,
O0OBSCHATH MPUUUHBI MHOTOOOpa3Hsl BEIIECTB

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA OI'D 11O XUMUHU

Kon = IlpoBepsieMblil 2I€MEHT COAEPIKAHUS

1 [lepBoHavyaIbHBIE XUMUYECKUE MTOHSATHUS

1.1 Yuctele BemecTBa 1 cMecu. CriocoObl pa3jienieHus: cMecei

12 ATOMBI M MOJIEKYJbI. XHUMHYECKHE 53JIeMEHTHl. CHUMBOJIBI XHUMHYECKUX JJIEMEHTOB.
[IpocTbie U cHOKHBIE BELIECTBA.

13 Xumuyeckass Qopmyna. BaneHTHOCTH aTOMOB XUMHYECKHX dJeMeHTOB. (CTeneHb
OKUCTICHUS

14 3aKOH MOCTOSIHCTBA cOCTaBa BemecTB. OTHOCUTENbHAs aToOMHasi Macca. OTHOCHUTENIbHAsS
MOJIEKYJIIpHas Macca. MaccoBast J10Jisl XUMHUECKOTO 3JIEMEHTA B COEIMHEHUHU

15 KomuuectBo BemectBa. Monbs. MonspHas Macca. MosnsipHbIil 00bEM ra3oB. BzauMocBs3b
KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHUII BEIIECTBA

16 Du3nyecKkue U XUMUYECKHUE SIBJICHUS. XHUMHYECKasl peakius U €€ NPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIECTB. XUMUUYECKHE YPaBHEHUS

2 Ilepuonnueckuii 3akoH u Ilepmogmueckass cucrtemMa XumMuUyeckux siementoB .M.
MenneneeBa. CTpoeHre aTOMOB

21 Ilepuognueckuii 3akoH. Ilepuommueckas cucremMa XuMH4YecKux diaemeHToB [[.U.

MenneneeBa. [lepuoasl u rpynmnbl. PU3UUECKUA CMBICT TTOPSAKOBOTO HOMEPA, HOMEPOB
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neépruoaa U IrpyIiibl 3JICMCHTA

2.2

Ctpoenne aromoB. CocraB aTomMHbiXx snuep. W3otombl. OnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0OUEK aTOMOB MepBbIX 20 XUMHUECKUX 3ieMeHTOB llepuommueckoit
cuctemsl J[.1. MenaeneeBa

2.3

3aKOHOMepHOCTI/I B M3MCHEHHMH CBOMCTB XHMHUYECKHX JJIECMEHTOB NCPBLIX TpéX
NEpUOAO0B, Kallus, KaJdblUsd (pazu/lyca ATOMOB, JICKTPOOTPULATECIIbHOCTHU, METAITITIMYCCKHUX
N HCMCTAJNIMYCCKUX CBOﬁCTB) n Hux COG,Z[I/IHGHI/Iﬁ B COOTBCTCTBHHU C IIOJOXKCHUCM
3JICMCHTOB B HepI/IO,Z[H‘ICCKOﬁ CUCTEME U CTPOCHUEM HX aTOMOB

CTpOGHI/IC B€IICCTBA

3.1

Xumuyeckass ~ cBsa3b.  KoBaneHTHas  (moyisipHass W HEMOJIIpHAs)  CBSI3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHUUYECKUX 3JieMeHTOB. MoHHas cBs3b. Mertaminueckas
CBSI3b

3.2

Tunbel KpuCTAUTMYECKUX PEmETOK (aTOMHAs, MOHHAs, METAIMYCCKas), 3aBUCHMOCTH
CBOICTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHUYECKOW CBSI3U
Baxwuelime npeacTaBUTENN HEOPraHUYECKUX BelleCTB. HemeTambl U UX COCIMHEHUS.
Meramisl 1 1X COeTUHEHUS

4.1

4.2

4.3

4.4

Knaccudukammss w  HOMEHKIATypa  HEOPTaHMYECKMX  COCAMHEHHMH:  OKCHJIOB
(comeoOpasyromme: OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIE) U HECOJIC0OPa3yIOIIHeE;
OCHOBaHMH (IIENIOYM M HEPacTBOPHMBIE OCHOBAHUS); KHCIOT (KHCIOPOJICOACPIKAIINE U
0OecKUCIOpOAHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPEAHMX U KUCIIBIX)
dusnyueckue u XMMUYECKHE CBOICTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOAOPOAA, XJIOpa,
KHCJIOPO/JIa, CephI, a30Ta, pocdopa, yriepoaa, KpeMHUs

duznueckrie U XUMHUYECKHE CBOMCTBA MIPOCTBIX BEHICCTB-MCTAJJIOB: JIMTHA, HATpPUA,
KaJMsl, MarHUsl U KaJbllMs, QIIOMUHUS, jKele3a. DIEKTPOXUMHUECKUH sl HANpsDKEHUH
METaJUIOB

Ousnueckue W XMMHUYECKHE CBOWCTBAa BOJOPOJHBIX COCJMHEHWH HEMETaJJIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, aMMHUAKA

4.5

4.6

Ouznyeckue U XMMHYECKHEe CBOMCTBa okcuI0B HeMeTaisos: cepol (IV, VI), azora(Il, 1V,
V), docdopa(lll, V), yraepoma(ll, IV), kpemaus(IV). [Tonyuenne okcuaoB HEMETAIIOB
Xumnueckue cBoiictBa okcuzioB: MeTamuioB [A—IIIA rpymm, nunka, meau(Il) u sxeneza(1l,
I11). TTonmyueHne OKCUIOB METAIIIOB

4.7

4.8

XWMHUYECKHE CBOWCTBA OCHOBAaHMM W aM(OTEpHBIX THAPOKCUIOB (HA TMpuUMeEpe
THUAPOKCUIOB AallFOMHUHUS, JKene3a, IMHKa). llomyueHue OCHOBaHMUH M aMQpOTEPHBIX
TUJIPOKCHJIOB

OO0mme XWMHYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOM,
CEpHUCTOM, cepHOH, a30THOH, (QochopHOil, KpemHHEBOW, yrompbHOU. Ocobbie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOW M a30THOM Kuciaor. llomydenwue
KHUCIIOT

4.9

OO6ume xuMHUYecKre cBoicTBa cpennux coneil. [lomydenue coneit

4.10

[Moyuenue, coOupanue, pacio3HaBaHUE BOJOPOA, KHCIOPOIa, aMMHUaKa, YTIEKUCIOTO
rasa B JjabopaTopuu

411

[Tomyyenue amMmmuaka, CEpHOM U @30THOW KHUCJIOT B MPOMBIIIIEHHOCTH. OOIIHMEe CrocoObl
MOJIy4YCHHA MCTAJIJIOB
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412  TI'eHeTnueckas CBs3b MEXAY KJIaCCAMHU HEOPTaHMYECKUX COCTUHEHUIN

5 XUMHUYECKUE peaKiiu
Knaccugukanus XuMUYECKHX peakUil 0 pa3IMyHbIM NIPU3HAKAM: 110 YUCIY U COCTaBY

5.1 YUYaCTBYIOUIMX B PEAKIMM BEILIECTB, MO TEIUIOBOMY 3(PQEKTy, IO U3MEHEHHUIO CTETEHEH
OKHCIICHHUSI XHMUYECKHX JIEMEHTOB

52 TernnoBoil 3¢ ¢peKkT XUMHYECKOHW peakIuH, TEPMOXMMHUYECKHE YpaBHEHHUS. DK30- H
9H/I0TEpMHUECKUE peakiiy. TepMoXxuMHUYecKre ypaBHEHHS
OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE  peakuuu. OKUCIUTENTd U BOCCTAHOBUTEIH.

5.3 [Ipomeccbl OKWCIIEHUST W BOCCTAHOBJICHHWS. OIJIEKTPOHHBIA OalaHC OKHCIUTEIHHO-
BOCCTaHOBUTEJILHOW PEeaKLUu

5.4 Teopuss >1eKTpoOIUTHUECKOW auccounanuu. KaTuoHbl, aHMOHBL. DJEKTPOIUTHl U
HERJIEKTPOIUTH. CHIIbHBIE U CI1a0bIe 3JEKTPOIUTHL. CTETeHb AUCCOUAIN

55 PeaKHI/IIjI. HMOHHOTrO oOMeHa. Y CcloBUs [pOTEKAHH peakuuii HOHHOTO OOMEHa, MOJIHbIE U
COKpaIllEHHbIC MOHHBIE YPABHEHUS peaKI1ii

6 XuMUs U OKpY’Karolas cpea
BemiectBa u Mmarepuaisl B IOBCEAHEBHOM KU3HM YelioBeKa. besonacHoe ncnoib30BaHue

6.1 BEIIECTB M XMMHMYECKMX peakuuid B saboparopuu u ObiTy. IlepBas mnomoips Ipu
XUMHYECKHX 0YKOTaX M OTPABJICHUSX
XUMHUYECKOE 3arpsi3HeHHE OKpPYKalolmled cpenbl (KHCIOTHBIE JOXIW, 3arps3HEeHHe

6.2 HOYBBI, BO3IyXa U BOJAOEMOB), criocoObl ero npenorepaienus [peaensHas qomycrumas
koHueHTpauus BewmectB (IIJIK). Poiap xumumM B pemieHHMM 3KOJIOTHYECKUX MpPOOIeM.
Ycunenne napHUKoBoro 3 dexTa, pa3pyuieHue 030HOBOT'O CIIOs
[Tpumenenue cepsbl, a3ora, ¢ocdopa, yriepojaa, KpeMHUS U UX COECJUHEHUH B OBITY,

6.3 MeIUIIIHE, TPOMBIIIICHHOCTH U CEITCKOM X03aicTBe. [[puMeHeHrne MeTaioB U CIIaBOB
(cTasp, 4yyryH, TIOPATIOMUHUMA, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH UX COEAMHEHU.
[ToHsITHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3UHU

6.4 [IpupoaHBIE HCTOYHUKH YTIIEBOJOPOIOB (Yroyb, IPUPOAHBIA Ta3, HEPTh), TPOAYKTH HX
nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH
[lepBoHayanbHBIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COGJMHEHMSX YIiepoja

6.5 (MeraH, STaH, STWJIEH, AleTWICH, JTaHOJ, TJMIEPHH, YKCycHas kuciora). [loHsTne o
OMOJIOTMYECKH BaXXHBIX BEIECTBAaX: XMpaxX, OelKax, yriaeBoJax — W UX POJM B KHU3HHU
YeJIoBeKa

7 Pacuérsr:

7.1 1o ¢opMyaM XUMHYECKHX COEIMHEHHH

7.2 Macchl (MaccoBO) IO pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPaBHEHUSAM
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