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I. MOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE TpeOOBaHMWA K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMmbl
BOCITUTAHUS U C YYETOM KOHIISIIINN MPENOaBaHusl yIeOHOTO MpeaMeTa « XUMUsDH»
B 00pa3zoBaTeNbHBIX opranm3aiusax Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIEpKaHue,
npeaycMaTpUBaET paclpelelieHue €ro o KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM MpPOrpaMMbl O XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBEHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeaAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3ynbratam oOy4eHHs XUMUU Ha YPOBHE IeJIel U3YdeHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEILHON JEATEIbHOCTH OO0yYarouerocs IO OCBOCHHIO
y4e0HOT0 co/IepKaHusl.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3ydeHune xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSITEIBHOM Y4EOHOM  JIESITEIBHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICOBATEIBCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUMHCTBO MPUPOABI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YJaIOIINXCSI.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUMU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHH H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ m3zydeHuro. ColiepaHU€ CKIIQbIBA€TCSI U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U MOJy4YEeHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU OPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyX alomuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMbl XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIIHBIX 000OIIEHU MHMPOBO33PEHUYECKOIO XapakTepa, sS3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JESATEIIbHOCTH, OCBOEHUM NPaBHJ OE€30IacHOr0 OOpallleHUs] C BELIECTBAMHU B
MIOBCE/IHEBHOM JKH3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPESTU TAKUE 1IETH, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY IPHUHSITHIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAyYHOMU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SIBICHUS
OKpY’KaoIlIero MHpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3yYECHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHOM >XU3HU U
TPYJIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JE€ATENTbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HM3yUYEHUsS XHMHUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



II. COOAEP’ KAHUE OBYYEHUSA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Tpenmer xumun. Ponb XMUMUU B JKU3HU 4YeJIOBEKa. XHWMHs B CUCTEME HayK.
Tena wu BemecTBa. DU3NYECKUE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEMIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI W MOJIEKYJBI. XHUMHYECKHUE dJIeMEHTBl. CHMBOJBI XUMHUYECKUX
arieMeHTOB. [IpocThie U CI0XKHBIE BElIeCTBa. ATOMHO-MOJICKYJISIPHOE YICHHE.

Xumudeckass ¢opMyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3aK0H TOCTOSHCTBA cocTaBa BemecTB. OTHOCHWTENbHAass aTOMHas Macca.
OTHOcHTENbHAsS MOJEKYIsIpHAs Macca. MaccoBasi J0JIsT XMMHUYECKOTO DJIEMEHTA B
CO€JIMHEHUHU.

KonuuectBo BemectBa. Monb. MonspHas Macca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IOWHHI] BemmecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakiusd U e¢ MPU3HaKH.
3aKOH COXpaHEHHs] MacChl BEIIECTB. XHMMHUUYeCKHe ypaBHeHUs. Kiaccuduxarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNs, 3aMEIIICHUsI, 0OMEHa).

XumuuecKkuii IKCnepumeHm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOpATOPUU H
npuémMamMu oOpaileHus: ¢ JIabopaTOpHBIM O00OPYAOBaHUEM, U3YUCHHE U OIHCAHUE
bu3YecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
METHOW MTPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIOTON) SIBJICHUH, HAOMIOACHUE U
OMKMCAHKWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (paszokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHE Kele3a ¢ pacTBopoM conu meau (1),
U3YYCHHUE CIIOCOOOB PAa3JICICHHs] CMECEH: ¢ MOMOINBI0 MarHuTa, (PrIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TTOBApESHHOMN
COJIM, HaONIOJICHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3/JaHHE MOJIEIeH MOJICKYJI
(1I1IapOCTEPIKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BelleCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ieMeHT U mpocToe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (GU3MYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoObI



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEakUuu. TOIUIMBO: yrojib W METaH. 3arps3HEHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHabiii 00bEM razoB. Pac4€Tsl Mo XUMHUECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepileHHbIe M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTtBOpoB B IpUpoZi€ U B KU3HU yesioBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHHM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIaCCAaMU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COCPKaHUs KUCIOpOoAa B BO3AYyXeE, MOJTyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJeHUE 00pa3ll0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAIIAMHU
(HatpueM ©  KajuplueM) (BO3MOXHO MCIOJIb30BaHUE BUJIEOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklUWil HEUTpa3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. Ctpoenue aroMoB. XHUMHYECKAsl CBS3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPbIE 00pa3yoT aMbOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUl CMBICI IOPSAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA WU
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTonel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA 110 ero noyoxeHur B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIaAM.

3nauenue [leprnoanueckoro 3akona u [leprpoanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUs Hayku W mnpaktuku. [[. M. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (ToJisspHass W HEMOJISIPHAs)  CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okucIeHUs U BOCCTaHOBINEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mestcnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMU JIJISI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COHIIE.

buonorus: Gporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOpPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnonmueckuit 3axoH. [leproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUs U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
yYpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusx. [loustue o karanuse. [lonsTne 0 XuMruYeckoM paBHOBecuU. DaKTOPBI,
BIIMSAIONIME HAa CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENLHBIE ~ PEAKIMKM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BAaHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMALMU KHCIOT, IIEJIOYEed W  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaMd, HEMETaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, NMpuMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJOBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

Ob6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue M (Ppu3nyecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PUBHUYECKHE U
XUMHUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QuU3MUECKMe W XHMHYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXKaluMe B OCHOBE IPOMBIIIJIEHHOTO CHOCOo0a TMOJYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs! pEAKLUs Ha



cyiabdaTr-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MPHUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XApAaKTEPHBIE CTENIEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHE B MPHUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUEeCcKUe U XUMUYECKHE CBOWMCTBA, MpUMEHEeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJoTpornHele Monupukanmuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mast xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, pPAcIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6ambHOrO TMOTEIICHUS KiIUMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayanbHbIE MOHATHSA 00 OPraHUYECKUX BEUIECTBAX KakK O COCTMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX MepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKN Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmenenne. CoenuHeHHs KpeMHUs B mnpupoge. OOmue mnpencTaBieHHs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IIPOMBINUICHHOCTU. BakHeWIMe CTpOUTENbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCEJHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEJMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUIAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyabdar-
MOH U HaOJI0JeHHE MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HMX CcoeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEHUH, MOIyYEHHE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEBIO
(BO3MOXHO HCITOJIB30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHue Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOra3a, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U HU3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEJACHUE KAYeCTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE IIPU3HAKOB MX IMPOTEKAHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelme HeMeTaibl U UX COSAMHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKa XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kanus). OKcuabl u



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKHUE U XMMUYECKUE CBOMCTBA MarHusl
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxaecHue B mpupoae. Duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THIAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIbI U cosn kenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KaJablMs, aJIIOMUHHS, [IUHKA, KEJe3a
(I1) u xenesza (III), meau (1), HaOGrOAEHUE W OMUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTICPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

Bemectsa u Marepuanbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIIaBBI METAJIOB, MOJIMMEPHBIS
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AUDICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, paCTBOPUMOCTh, KpUCTAJIINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEPATbl, TOPHBIE MOPOJBI,
[10JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



III. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMsS] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUHMCKUMU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIeCTBE MpaBUJIaMU M HOPMaMHU IMOBEJEHUS M CIHOCOOCTBYIOT MpoOIEccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINH 00yUYaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHUE ONbITA AESITENILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) naTPHOTHYECKOT0 BOCTIMTAHUSL:

LIECHHOCTHOI'0 OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKECHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) rpaskaIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU NpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOIIM B TIpoliecce HTOW Yy4yeOHOM JEeATeTbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYIIKM CBOMX TOBApPHUILEH C ITO3HULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS NTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XHMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM W COCTaBIISIOLINE
OCHOBY JIJII TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NIPUPOIBI, B3aUMOCBS3SX 4YEIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOLIECCOB U SIBICHUH,
MO3HABATENIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM 4YHCIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHON



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMO0Opa30BaHHUIO, MPOEKTHOW U  HMCCIEI0BATENbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHUI0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTUYECKH I1€JI€CO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMMU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEeH MPUPOJIHON CPEeou, ISl OBBIIECHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACIASIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEeAMETOB (GOPMHPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHWS,
CTPOUTH JIOTUYECKHUE pacCyXaeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpoOIEcCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON PeaklK — MPH PEIICHUHN y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTEpU30BaAThb CYIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBISBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaE€MbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
0 MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOJYydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOT'O MCIIOJIb30BAHMS PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEJOBATENbCKON N1€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMoll  TeMbl, (OPMYIHPOBATb CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHHS PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (J1ab0paTOpHOro OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUs Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITEJIbHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbosee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aNTOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YeHHUs! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble€ B YCJIOBUU 3aIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB [0 OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue JUisi TPEeAMETHOM o0nacth «XUMHS», BUIBI
NEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIONTUXCSI YMEHUIA:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUSA, PEAKIUU 3aMEUICHUs, peaKUuu
oOMeHa, 9K30- U SHAOTEPMUUYECKUE PEAKIUU, TEIIOBONH APPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHASI U HEMOJISIpHAs KOBAJECHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOP, MaccoBas J0Ji1 BEIIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJIC€HHS (HOpMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPTraHWYECKNUX COECIUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHATHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OoJbIlIMe TEPUOAbl, COOTHOCHUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenpaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN ¥ MBICIECHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJI30BAaHUS ~ XUMHUYECKOM  MOCyIOH |
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB MICIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;rakmyc, dheHondranient, METUIOPAHXK U JIPYTHUE).

K xoHIiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHUECKas pPeaklMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHUYECKOe paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XMUMHYECKOW peakUuuu, MPEeAeIbHO JOIyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSITh 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIMI;

OMPENIENATh BaJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIWHEHUN 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYecKasi) B HEOPraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHUCHIBAaTh U XapaKTepHU30BATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX HJIIEMEHTOB:
paziuuath MOHATHS «rJ1aBHas noiarpynmna (A-rpynmna)» v «moOouyHast
noarpymnmna (b-rpynma)», manbie u  OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHHI B
npezenax MaJblX IEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUSI BJIEKTPOIUTHUYECKOW JUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PeaKIui;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 10 (opMmyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PacUEThI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYIOBAaHMEM, a TaKXKe IMpaBWia oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMH [0 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O W COOMPaHUIO
ra3o000pa3HbIX BEUIESCTB (aMMHUaKa M YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



IV. TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HauMeHoBaHue pa3ieioB U KoauyecTso yacon DiekTponHbie (udppoBbIe)
n/n TeM MPOrpaMmbl Bcero KounTtpoJbHble IIpakTuyeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumusi — BaxkHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnunoreka LIOK
MPAKTUYECKOU IeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
YeJloBeKa
12 BertectBa 1 xumMu4eckue 15 | bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazueny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
)1 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
29 Bognopon. Ilonsarue o kucmorax 2 | bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 | | bubmnoreka IIOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCHI 1 1 1 bubnuorexa [{OK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

Ilepnonnueckuii 3aK0H U 7

bubanoreka LJOK




[lepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue atroma

Xumudeckas CBSI3b.

https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
3.2 0) - 8 2
KHCTHTEIRHO https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bubnunorexa LIOK
n 15
TOTo HO pasierty https://m.edsoo.ru/7f41837¢
bubnuoreka [IOK
Pe3epBHOe Bpems 3
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOI'PAMME
9 KJIACC
KouunyecTBo 4yacoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TEM
Ne ni/m (uu¢posbIe)
NMPOrpamMMbl Bcero Koutpoabnubie IIpakTuyeckue
o0pa3oBaTejibHbIE
padoTshl padoThI
pecypchl
Pa3nen 1. BemecTBO 1 XMMHU4ecKHe peaKuu
11 [ToBTOpenue u yrinyOnenue 3HaHUH 5 | bubmuorexa [IOK
’ OCHOBHBIX pa3/IeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOIUALIHS. g | | bubnuotexa [JOK
’ XHUMHUUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17

Pa3zgen 2. HeMeTaJIBI M UX COCIUHEHUSA




1 OO0m1as xapakTeprucTUKa XUMHYECKUX 4 bubnmnoreka HOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTEPUCTUKA XUMHUYECKUX
2.2 eme pVIApr mel. Cepa u eé 6 bubmorexa [IOK
' HICMEHTOB VIA-TPYIIHL. £6P https://m.edsoo.ru/7f41a636
COEIUHEHUS
O011ast XapaKTEPUCTUKA XUMUYECKUX
2.3 3 eul\ieHTO]_f VA Ir) nnbl. A30T, pocdop u ux 7 buomorexa LIOK
) . py ' ’ p https://m.edsoo.ru/7f41a636
COEIUHEHUS
O01asg xapakTeprUCTUKa XUMUYECKAX
2.4 " pIVApr L. YIJIEpoa U 8 bubmmorexa LOK
' 3HeMeHTUOB PYIIBL FTJICpO https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHECHUS
Hroro no pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
. bubnnorexa [IOK
3.1 Obmpze cBOHCTEa METANIOR 4 hitps://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Bakueiiime MeTaiibl U UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B TBa M MaTepHaJjbl B )KU3HU YeIOBEKa 3 bubmorexa LHOK
) etiee °p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p BHOE BhEMS 3 but6mmorekxa [IOK
C3CPBHOC BpE https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




V. INOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU | bubnuorexa [JOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuna
3 paboThl B 1a00paTOpUn U MPUEMBI | | bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl | bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
a . p P https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBIH MOTICKYIIET https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U crnoXHBIE BELIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 nomorexa 110

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
1 OTtHOCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coemuHEHHs, pa3IOKCHUS bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6mmoreka [JOK
19 sHukIoneauct. O000mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel o reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — anemMeHT u

https://m.edsoo.ru/ff0d448e




IIpOCTOC BEIIECCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl osTy4eHHst KUCIOPOaa B
23 nabopaTtopuu ZILIH OMLIIJ_UIGHI:;{OCTI/I bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI iro bubmmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XUMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITo € 0 KMCJIOTaxX " €O
TUTTHE O ICHCTOTAx 1 cobx https:/m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brranciienus 00bEMa, KoJIMuecTBa
33 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienust 00bEMOB ra30B 110
34 aBHCHHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa [IOK
ypas pearty 1 https:/m.eds00.ru/ff0d5708
00BEMHBIX OTHOILICHH I'a30B
35 DOu3nIecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHnHbie
37 1 HEHACBIIICHHBIC pacTBOPLI. MaccoBas bubmmorexa [JOK
B pacrBopaL. https:/m.edso0.ru/fF0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
18 «IIpuroroBiieHrE paCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupuUKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [TOK
: P https:/m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCH(PUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZSKI/IG bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U crucTeMaTu3alus 3HaHU!
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9¢ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenaeneeBa
bu6mmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000I0UeK
. bubnmoreka [JOK
55 aTOMOB 3J1eMeHTOB [lepuoanyeckoii
https://m.edsoo.ru/00adabbc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XMMHUYECKOTO
56 3JI€MEHTA MO €ro MOJO0KEHHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTus HayKu U npaktuku. . 1. bubnnorexa [JOK
MenaeneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBHblii ypok. O000I1IEHHE 1
58 CI/ICTEMaTI/BE}l’p WS 3HAHWH / bubmorexa LIOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponsHast pabota Ne4 o reme
59 «Ctpoenune atoma. XUMHYECKas CBSI3b» bubmorexa [TOK
P . ) https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumudeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas monsipHas XuMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEMOMsIpHAS XUMUYECKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuorexa [JOK




https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 0) 1
KHCTTITTCII 1 BOCCTAROBHTENH https://m.eds00.ru/00adb076
PesepBHbIil ypok. O000IICHHE 1
67 CI/ICTIe)MaTI/I?;Zp us 3HaHI/II7]-Iu 10 TeME 1 bubmorexa [TOK
! https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XUMHUUYECKasl CBA3b)
68 PezepBHblit ypok. O60011eHNE U | bubnnorexa [HOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[lepuoanueckuii 3aK0H.
| [Tepuonnueckas cucrema | bubmuorexa [JOK
XUMHYECKHX 31eMeHTOB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMHUYECKHUX AJIEMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
3 Kiaccudukanust 1 HOMEHKIIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Busl xuMuueckoil CBA3U U TUIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme
5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux | bubnuotexa [JOK
PEAKIHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 Eubmorexa IIOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
bu6mmoreka [JOK
8 DakTOpHl, BIUSIOIIKNE HA CKOPOCTH 1

XUMHYECKOMN PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmnorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HMonHurble ypaBHEHUS PEAKIIUN bubmmnorexa [IOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHUH B CBETE IIPEICTaBICHUN bubnnorexa LIOK
pUJI https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIHI
XUMHUYECKHUE CBOKWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIITHI
14 ITonsaTue o ruaponanse coiei bubnmnorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O060011eHNe U cUCTEeMaTU3ALUs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pertrenuie DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3aa4y»
KonTtponbHnas pabora Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIHAIIUSI bubmmnorexa [IOK
p g HHATH. https://m.edsoo.ru/00addec(
XUMUYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;fICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme
20 «[TonyueHne COMAHON KUCIOTHI bubmmorexa [IOK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4YeHUue e€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢duznyeckue 1 XuMHUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa dJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHUE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorexa [TOK
> HOIYH https://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o teme
30 «lTonyuenne aMmMuaKka, U3y4eHHUE €ro bubmorexa HOK
e > YA https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATbHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa HOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®ochop. Okeua pocdopa (V) u

33 @ocgo pHaSI KncnfTa (b@pljsn(qe)CKHe " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) e gmﬂiecéle U XUMHUYECKHE bubmmorexa [TOK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaepojaa, ux Gpuzndeckune u bubnmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosbHag KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

18 "[TonydyeHue yriekucaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KakK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«BaxHenme HeMeTaJulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTponbHnas padora Ne3 no teme
42 «BaxHenme HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepucTUKa XUMHUUECKIX
AJIEMEHTOB — METAJLIOB.

13 Mertannmuaeckas CBsI3b U bu6mmoreka [IOK
MeTa/UInYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKHUH Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OO6mue cnocoObI MOTYYEHUS
mMeTaiioB. CruiaBel. Berauciienus mo

45 ABHCHMSIM XMMHYECKUX PEAKINMN bubmorexa HOK
P DeaiHI, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
puMecHu
bu6mmoreka [IOK
46 TTonsTHE O KOPPO3UU METAIIIIOB
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47 €JI0YHBIC METAJLIBI
= https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMeEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxueiiime coeIMHEHNA KLU
https://m.edsoo.ru/00ael5e8
51 O06o0meHre U cucTeMaTH3aIus
3HAHUU
50 JKEcTKOCTH BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTEL BOIBI M METOMEI €€ bubnmnorexa [IOK
" A https://m.edsoo.ru/00aeclae8
YCTpaHEHUSI
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/IIH:I, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEI6HI/IG 1A CUCTEMAaTHU3ALH
3HAHHUHN
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U KX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH JOJIH BBIX0JIa MPOAYKTa
peakIuu
61 O606I£IGHI/I€ U CHCTEMaTHU3aHUs
3HAHUHN
Konrtponsnas pabora Ne4 o teme
62 «BaxxHe#mme MeTaIbl U UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCEIHEBHOM KU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe bubnuorexa [JOK
OKPYKaIOIIE Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CHCTEMATHU3AlMS 3HAHU I https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O6001eHIE U bubnuotexa [JOK




cHcTeMaTH3amus 3HaHuH

68 PesepBublit ypok. O6o0mIeHnE 1

cHCcTeMaTH3aIus 3HaHUuH

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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V. CUCTEMA OIEHKHM JOCTUXEHUSA OBYYAIOIIMMUCA
IINIAHUPYEMBIX PE3YJBbBTATOB OCBOEHHUA OBPA3OBATEJIBHBIX
ITPOTPAMM HA YPOBHSAX OCHOBHOI'O OBIIEI'O U CPEJHEI'O
OBIIEIO OBPA3OBAHMSA YUYEBHBIN PEIMET «XUMMSI»

Ha ypokax XMMHHU OLIEHMBAHUWIO MOJJIEkKAT Cleayloume crenuduueckue
YMEHUSL:

8bl0e/Isimb CYIIECTBEHHbBIE PU3HAKH OCHOBHBIX XUMUYECKUX MOHATHI;

UCNOIb306aMb TIOHATHS ISl OOBSICHEHHSI OTACTBHBIX ()aKTOB U SBIICHUMH;

6blOUpams OCHOBAaHUST W KPHUTEpUU I KiIaccU(PHUKAlMd BEHIECTB U
XUMUYECKUX PEaKITil;

ycmanaeiueams — NMPUYUHHO-CIIEJICTBEHHBIE CBSI3U  MEXIy O0ObeKTaMu
U3YUICHHUS;

npumeHams B TIPOIECCe TO3HAHMUS IIMPOKO HCIOJb3yeMble B XHUMUHU
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM (XMMHUYECKUN 3HAK — CHMBOJ DJIEMEHTA,
XxuMHu4eckas Gopmysia, ypaBHEHHE XUMUYECKON pPeaKInm);

npeobpazosevieams MO/ICJIbHbBIE MIPEICTaBICHUS Opu  peuieHuu
y4eOHONO3HABATEbHBIX 33/1a4;

8bIAGNAMb U XAPAKMEPU306amy CYIIECTBEHHBIC TMPHU3HAKA HM3y4aeMbIX
BEIECTB U XUMHUYECKUX PEAKIIHIA;

8bINOJIHAMb PACUETHI IO XUMUYECKUM (OpMyJiaM U ypaBHEHUSIM XUMUYECKUX
peaKkuui;

NIAHUPOBAMb U NPOBOOUMb XUMHUUYECKUN dKCIiepuMeHT. [[nst opranusammu
TEKYIIEeTO OICHUBAHMs 0Opa30BATENBHBIX PE3yJIbTATOB HA YPOKaX XUMHU MOTYT
MPUMEHSTHCS:

YCMHbILL Onpoc € WCIOJIb30BAHUEM CHUCTEMBl CIELMAIbHO MOA0OPaHHBIX
YCTHBIX BOIIPOCOB;

NUCbMEHHbLI Onpoc Ha OCHOBE CHCTEMBI 3aJaHUN PAa3IUYHONW THUIOJIOTHH U
YPOBHSI CIIOKHOCTH JJII OLIEHKH YCBOEHHUSI OTAENIbHBIX 3JIEMEHTOB COJIEpKaHUs
KOHKPETHON TEMbI, B TOM YHCJIE 3aJlaHUi, UMEIOIINX XapakTep «MBICICHHOTO
DKCIIEPUMEHTa», KOTOpbIE TPEOYIOT OT OOydYaromuxcs MPUMEHEHUS 3HAHWA B
HOBOM KOHTEKCTE WJIM JJIs PEIIeHUs] HECTaHIapTHBIX 3a]1ad;

npakmuyeckux pabom, TO3BOJSIONIMX OICHUBATh YMEHHUS pPabOTHl ¢
XUMUYECKMUMH BEIIECTBAMH U JabOpaTOPHBIM O0OpYJAOBaHHEM, MPUMEHEHUE
TEOPETUUECKHUX 3HAHHUI Ha MPAKTHKE.

B cuny pa3zHooOpazuss ¢opM M METOJOB TEKYIIEe OIEHUBAaHUE YUYEOHBIX
JOCTHKEHUIM 00Yy4aroluXCcsi TO3BOJISIET:

— OCYIIECTBIATh AU(PdHEepeHIUPOBAHHBIA MOIX0Jl K 00y4arOIUMCS C LEIbIO
BBISIBJICHUST MX CHOCOOHOCTH K TPHMEHEHHWIO 3HAHWW B Pa3IMYHBIX CHUTYAIUSX,
TOTOBHOCTU K CAMOKOHTPOJIIO U CAMOOIICHKE Pe3yIbTaTOB CBOMX JOCTHKECHUIA;



— BBISIBJISITh NPUYMHBI 3aTPYAHEHUN O0Yy4aronuxcs mpu padbore ¢ yuyeOHbIM
MaTepHaIoM;

— CIeAWTh 3a XOJOM Tporecca oOydeHHs M TI0 Mepe HEOOXOAUMOCTH
ONEPAaTUBHO KOPPEKTUPOBaTh (OPMBI €ro OpraHu3alMHh, OCOOEHHO B YacTH
CaMOCTOATENbHOM MO3HABATEIBHOM 1EITETbHOCTH 00yYarOIINXCS.

TemaTuyeckoe OIEHMBAHWE MPEIMETHBIX  pE3yJbTaTOB IO  XUMHUHU
HaIlpaBJI€HO Ha KOMIUIEKCHYIO OLEHKY 3HAaHUW M YMEHHH OOydaroIMxcs Mocie
3aBEpILICHUS M3YUYEHUsl OMPEJEICHHOW TEeMbl WM paszjesia yueOHON MporpaMMbl.
OHO TOMOTaeT YUYHUTEII0 ONPEALIUTh YPOBEHb YCBOCHUS MaTepHalia U TOTOBHOCTh
oOy4Jaronmxcs K JaJbHEeHIeMy M3y4YeHHUIO MPEAMETa, a TaKkKE CKOPPEKTUPOBATh
0o0pa3oBaTeIbHbIN MPOUECC A JOCTHKEHHUS JTyUIIUX Pe3yIbTaTOB.

OueHnBaHMe YCTHBIX OTBETOB

OnHOM U3 TPaJULIMOHHBIX (JOPM MPOBEPKU 3HAHUN U YMEHUH 00ydarommxcs
ABJIIETCSl YCTHBIN ompoc. K MeTogaM yCTHOTO KOHTpOJISI OTHOCSATCS: Oecena,
paccka3 y4eHHKa, OOBSICHEHHWE, KOMMEHTHUPOBAHHME TEKCTa Y4YEOHUKA, UTECHHE
CXEMBbI, COOOIEHHE. YCTHBIA ONPOC HMCIOJB3YETCS B XOJ€ Pa3IMYHBIX THUIIOB
YPOKOB, Yallle B HaYaJle YpOKa C IeJIbI0 aKTyalu3aluu 3HaHUN, HEOOXOJUMBIX AJIs
U3Y4YEHHs] HOBOI'O TEOPETUYECKOT0 MATEpHalla, a TAKXKE B KOHLE YpPOKa Ui
MIEPBUYHOIO0 KOHTPOJISI U 3aKPEIICHUS MOJYyYECHHBIX HA YpPOKE 3HAHUM. B KauecTse
OCHOBHOTO HMHCTPYMEHTApUsi YCTHOTO OITPOCa BBICTYIIAET CHUCTEMA BOMIPOCOB,
IIOCTPOCHHBIX HA OCHOBE KOHKPETHBIX DJIEMEHTOB COJEPKAHUS H3YyYEHHOTO
MaTepuaia, JJM00 HOBOIO MaTepuaina, Mnojjexallero 3akperieHuto. Coaepkanue
BOIPOCOB YYHUTEIb OMNPEIENIeT ¢ Yy4eTOM IOJArOTOBJIEHHOCTH O0YyYaroIuxcs Ha
MOMEHT U3y4E€HUSI COOTBETCTBYIOLIErO MaTepHaa.

[Ipu oueHMBaHUM YCTHOTO OTBETA OOYYAIOLIErocsl Ha MOCTABJIEHHBIN BOIPOC
1eJ1ec000pa3HO MPUMEHSTh CIAEAYIONINE KPUTEPHUHU:

OTMeTKa «5» CTaBUTCS NP yCIOBUH, €CITH 00YUYaOIIUNCS

— JaeT MOJIHBIM apryMEHTUPOBAHHBIM OTBET, U3JI0KEHHBIM B ONPEACICHHOU
JIOTUYECKOM NOCJIEN0BATENBHOCTH;

— JIEMOHCTPUPYET IMOHHMAaHUE CYLIIHOCTH COOTBETCTBYIOLIMX XUMHUYECKUX
MNOHSTUN, 3aKOHOB W TEOPUMN, UCHOIB3YET MX BO B3aUMOCBSI3U HJI1 OOBSICHEHUS
paccMaTpUBaEMBbIX SIBJICHUM M CBOMCTB U3y4aeMbIX BEILECTB;

— YCIIEIIHO PEANM3YET MOJYYEHHBIE PaHEE 3HAHUS U TOCTPOCHUS BBIBOJIOB
A 0000I1IIECHNIA.

OTMeTKa «4» CTaBUTCS NP YCIOBUHU, €CITH 00YUYaOIIUNCS

— JlaeT OTBET, JAOIYCKAIOIHMK HEKOTOPbIE HETOYHOCTHM B TOJKOBAaHUU
CYIIHOCTHU (DaKTOB U SIBICHUHN, O KOTOPBIX HJIET PEUb;

— CaMOCTOSITEJIBHO YCTPAHSAET UMEIOLIMECS B OTBETE HETOUYHOCTH.



OtMeTKka «3» CTaBUTCS MPU YCIOBHUH, €CIIH 00YUaAIOIIUNCS:

— J1a€T OTBET, KOTOPBIM MO COJAEPkKAHUIO B OOJBIIEH YaCTH YIOBJIETBOPSET
TpeOOBaHUSIM K OTBETy Ha OTMETKY «4», HO JOMyCKaeT OMMOKH Tpu
UCIIOJIb30BaHUU TEOPETUUYECKOTO U (PAKTOJIOTMYECKOI0 MaTepraa,

— HE JIEMOHCTPHUPYET YMEHHsS II0 YCTAHOBJICHHUIO CBSA3U MEXIY W3yYECHHBIM
paHee U HOBBIM TEOPETHUYECKUM MaTEPUATIOM;

— 3aTPYAHSETCS B IOCTPOCHUH BBIBOIOB U O0OOIIICHMIA;

— JIONYLIEHHbIE OLIMOKHU UCIPABISET C TOMOLIBIO YUUTEIIS.

OTtMeTKa «2» CTaBUTCS NPU YCIOBUM, €CIIH 00YUAIOIIUNCS:

— J1acT HEBEPHBIN OTBET;

— TOKa3bIBAE€T OTCYTCTBHE U 3aKOHOMEPHOCTEH 3HAHUU COOTBETCTBYIOIIMX
TIOHSTHUM;

— HEBEPHO IPUMEHSECT W3yYCHHbIC IIOHATHSA, 3aKOHbl W TEOPHUH IS
OOBSICHEHHSI paCCMaTPUBAEMBIX SIBJIEHUI U CBOMCTB U3y4aeMBbIX BEIIECTB;

— 3aTPYAHSAETCS B UCIPABICHUM JOIYIIEHHBIX OIIMOOK KaK CaMOCTOSITENBHO,
TaK U C MOMOILBIO YYUTETIS.

OuneHuBaHMe NMCbMEHHBIX PadoT

B mpaktuke mpemnojaBaHus XUMUU B paMKaxX TEKYIIETO U TEMaTUYECKOTO
KOHTPOJISI 3HAaHWHA HWCIOJIB3YIOTCS pa3MyYHbIE MHChbMEHHBIC 3amanus. [Ipu Bcem
pa3Ho00Opa3ny MUCHMEHHBIC 33JJaHUsT CXOJIHBI TT0 CBOCH I1€JICBOM HAIIPABICHHOCTH,
CYyTh KOTOPOHM 3aKIJII0UYaeTcs B TOM, YTOOBI HE MPOCTO YCTAHOBUTH, YTO 3HAIOT W
YMEIOT 00ydYaronuecs, CKOJIbKO 00eCieunTh OOBEKTUBHYIO OLIEHKY TOTO, KaK U B
KAaKUX B3aUMOCBSI3SIX OHM MOTYT NMPUMEHSTH TOJyYCHHbIC 3HAHUS U YMEHHS IS
aHanu3a, OOBICHEHUS U TPOTHO3UPOBAHUS PA3TMIHOTO POJIA SBIICHUM.

OxapakTepu3yeM OCOOCHHOCTH OIICHMBAaHUS HEKOTOPBIX BHJIOB 3aaHUMH,
KOTOpbIE TPAAUIIMOHHO MCIOJIB3YIOTCS ISl TIPOBEACHUS OIICHOYHBIX MPOIEAYp B
paMKax TEKYIIeTO U TEeMaTHYECKOTO KOHTPOJIS 3HAHUN.

XUMHMYEeCKUH JUKTAHT.

XWMHYCCKHUH JTUKTAHT COCTOUT U3 IMEPEYHS BOIIPOCOB, IMIPOBEPSIOIINX 3HAHUS
Ha PEMPOAYKTHBHOM YPOBHE, TPEOYIOMMX OBICTPBIX U KPaTKUX OTBETOB.
Hampumep: 3HaHHE CHUMBOJIOB XWMHYECKHX DJEMEHTOB, (OpMYJ W Ha3BaHUU
BCIIECTB, TCPMUHOJIOTHUHN U TIP.

[Ipn oOllGHMBAaHMM XHWMHYECKOTO JUKTAHTA IEJIeCO00pa3HO IMPUMEHSTH
CJIEIYIONTUE KPUTEPUH:

OTMeTKa «5» CTaBUTCS TpU YCIOBHM, €CIU OOYYAIOIIMIICS BEpPHO
3anmuceiBaceT ot 95 1o 100% oTBeTOB;



OTMeTKa «4» CTaBUTCS TPU YCJIOBHM, €ClId OOydYalomUMHCS BEPHO
sanuceIBaeT oT 80 10 94% 0TBETOB;

oTMeTKa «3» CTaBUTCS TPU YCIOBUM, €CIM OOYYalOIIMIiCS BEPHO
3anuceiBaeT oT 60 10 79% oTBETOB;

OTMeTKA «2» CTaBHUTCS TMPU YCIOBHUU, €CJIM OOYYalOIIMICS 3aIrChIBacT
MeHee 60% OTBETOB.

TectupoBanme. MOXXHO BBIJICTUTH OCHOBHBIC BHIBI TECTOBBIX 3a/IaHUMH,
KOTOPBIC HUCIOJB3YIOTCS JUII TPOBEPKH 3HAHUN M yYMCHHHA OOYYarOIIUXCS TI0
pa3sIMYHBIM TEMaM: C BBIOOPOM OTBETa/OTBETOB (TIpeljiaraeTcss BHIOpATh
MIPaBUJIBLHBIC OTBET/OTBETHI M3 MIPEIJIOKCHHBIX BAPHAHTOB);

C KOPOTKHM OTBETOM (TpeOyeTcss naTh KpaTKHUil OTBET Ha BOIPOC WU
BBITIOJIHUTD 33/IaHUE B HECKOJIbKUX MPEIOKEHUSX);

HAa COOTBETCTBHUE (HYKHO YCTAaHOBUTH COOTBETCTBHE MEXKIY JJIEMEHTAMHU
JIBYX MHOKECTB);

Ha TIOCIICOBATEIBHOCTE (TpeOyeTCsl pacCTaBUTh SJEMEHTHI B MPaBHIBLHOMN
MOCJIEA0BATEILHOCTH).

[lenecooOpa3Ho MPUMEHUTH HOPMATHBHOE JTUXOTOMHUYECKOE OIICHUBAHHE
pPE3YJIbTATOB BBITIOJIHEHHUSI KaXXJIOTO TECTOBOTO 3aJlaHMsl, HAIMpPaBJICHHOTO Ha
MIPOBEPKY YCBOCHHS OJHOTO dJIEMEHTa cojepskanus. [IpumepHas 1mkaia mepeBoaa
Oajia B OTMETKY (pa3pabaThiBaeTcs B 00pa3oBaTeIbHON OpraHu3aIumn):

OTMeETKA «5» CTaBUTCS TMPHU YCJIOBHUH, €clii oOydaronuiicss Habpan ot 85 1o
100% ot obmiero yunciaa 0aJUIOB;

OTMeTKA «4» CTaBUTCS TP YCJIOBHUH, €Cli oOydaronuiicss Habpan ot 65 1o
84% ot obmiero uncia 0aIoB;

oTMeTKa «3» CTaBUTCA MpPHU YCIOBHUH, eciii oOydaronuiicss HaOpan ot 50 1o
64% ot o0miero yucia 0amios;

OTMeETKAa «2» CTaBUTCS TPHU YCIOBUU, €CIIM OOydYaroUIMiiCs HaOpasl MeHee
50% ot o0111ero urcia 0aioB.

OueHuBaHue penieHUs: pacyeTHBIX 3a1a4.

Pacuernble 3a1aun 110 XMMUH B CUCTEME OLICHUBAHMS UIPAIOT BAXHYIO POJIb
B OILICHKE YPOBHA MMOHMMAaHMS W YCBOEHHUs MaTepuaia oOydarommmuca. OHuU
MO3BOJIAKOT IPOBEPUTH HE TOJIBKO 3HAHME TEOPETUYECKUX OCHOB XHMMHH, HO H
YMEHHE TPUMEHATh HUX Ha MPAKTUKE, MPOBOJIUTH PACYEThl, AHAIU3ZUPOBATH
pe3ynbTaThl W JeNaTh BbIBOJBI. PacueTHble 3agauM MOTYT BKJIIOYaTh B ceOs
pellieHne ypaBHEHMIl XMMHUYECKMX pEakIMii, pacueT Mmacchl, o00bema,
KOHIICHTPALIMX BELIECTB, a TAKXKE ONPEIAECICHUE IPYTUX XUMUYECKUX NTapaMeTPOB.



PacuerHble 3ajauM MOMOTAlOT pa3BUBATh JIOTUYECKOE MBIIIJIEHUE, YMEHHUE
paboTaTh C JaHHBIMU U IPUMEHSITH TEOPETUUECKUE 3HAHUS HAa TIPAKTHUKE.

[Ipu olleHMBAaHUM MMCBMEHHBIX PEIICHUN PACUETHBIX 3a/7a4 PEKOMEHJYyETCs
0 BO3MOXKHOCTM Ha BCEX OJTalax MCIOIb30BaTh OOOOIIEHHBIE KPUTEPUU
ornieHuBaHus Takux 3agaHuii B KMM OI'D (Ha ypoBHE OCHOBHOI'O OOIIEro
obopaszoBanus) u KMUM EI'D (Ha ypoBHe cpemHero ooOmiero o0Opa3oBaHHs) IO
XUMHUH.

Pemienne pacdyeTHOM 3alauyd MPEAIONaracT BBIIOJIHEHUE ONPEACICHHOM
MOCJIEIOBATEILHOCTH JIOTUUECKUX JEHCTBUM C (U3MUYECKUMHU BETUYMHAMHU Ha
OCHOBAaHWH COOTHOUIEHWW BELIECTB — YYACTHUKOB peaklUuu. B 3aBUCMMOCTH OT
YCJIOBHUSL 3a/laud  KOJUYECTBO TaKUX JIOTHYECKUX JACHUCTBUM MOXKET ObITh
paznuuHbIM. [lo3TOMY IIpH OllEHMBAHWU Ba)KHO YUUTHIBATH TO, KAK 00YyUYarOIIUICS
BBICTPANBAET HYKHYIO MOCIIEIOBATENBHOCTh 3TUX JIEUCTBUM, U OLIEHUBATH KaX10€
U3 BBIIIOJTHEHHBIX JCUCTBUI, KOTOPOE OY/IET SBISITHCS DJIEMEHTOM OTBETA.

OOBEKTOM OLICHUBAHUSI PEILICHHS PACUETHBIX 3a/1a4 SABJISIOTCS:

1) mpeameTHbI pe3yiabTaT — CHOPMHUPOBAHHOCTH YMEHHS TPOBOJIUTH
pacyeThl M0 YPaBHEHUIO XUMHUUECKON peaKkiiiu;

2) MeTampeaMETHbIe pe3yJabTaThl — CPOPMUPOBAHHOCTH YMEHUW CTPOUTH
JIOTUYECKUE PACCYKIEHUS, CAMOCTOATEIFHO BHIOMPATh CIIOCO0 pelieHus] ydeOHOU
3a1a4H.

Jlornueckue IeUCTBUS, KOTOPBIC SIBJISIIOTCS HEOOXOAMMBIMHU ISl PELICHUS
PacUETHOM XUMHUYECKOHU 3aa4M 10 YPABHEHUIO XUMUYECKOW PEAKIINU:

1) cocTaBiieHHEe ypaBHEHUSI XUMUYECKOW pEaKkluu, O KOTOPOM UAET peyb B
YCJIOBUU 33/1a4H;

2) ompejereHue COOTHOIICHUSI KOJIMYECTBA BEIIECTB — MPOMOPIIMOHAIBHOM
3aBUCUMOCTH, KOTOpasl YCTaHABIMBAECTCS B COOTBETCTBUU C KOA(DPUIIMEHTaMU B
YPaBHEHUM PEAKIINH;

3) HaxOXJeHNE UCKOMOM (PU3MUECKOU BEIIMYUHBI.

Kaxpaoe norudeckoe necTBue oleHUBaeTcs B 1 Oajul, cyMMapHbId Oai 3a
BEpHOE peleHue 3a1auu — 3 6aia. Takoil mpuHLIKI KPUTEPUATBLHOTO OLIEHUBAHUS
neaecooOpa3eH Ha MEPBBIX dTanax (OPMUPOBAHUS YMEHHS pEIIaTh PacuETHbHIC
3amaun. B mporiecce m3ydeHuss ydeOHOTO TpenaMera «XUMHUS» HCIOJIb3YIOTCS
3a/IaHus, YCJIOBUE KOTOPBIX JOMOJIHSIETCS HOBBIMU 3JIEMEHTaMU 3HAaHHM, 4YTO
MPUBOJIUT K YBEJIWYEHUIO KOJMYECTBA YYEOHBIX JIEUCTBUN, HEOOXOAMMBIX JIs
peleHus pacueTHou 3agadu. [Ipu 3TOM CXOAHBIE MO CBOEMY XapakTepy y4eOHbIC
JIEUCTBUS, HApUMEp HaXOXJACHHE Macchl (00beMa) BEIIECTB MO H3BECTHOMY
KOJIMYECTBY BelecTBa (M HA00OPOT), MOTYT TOBTOPSATHCS NPUMEHUTENIBHO K
HECKOJBLKAM BeIlecTBaM. B 3ToM ciydae Takue JeHCTBUA Iesieco00pasHO
oleHuBaTh B 1 Oam.



K xpureprsm OLEHHBaHUS PELICHUS PACYETHOM XMMHMYECKOM 3aa4v MOTYT
OBITh OTHECEHBI CIEAYIOIINE TOKA3ATENH MBICIUTEIBHON AESITEIbHOCTH:

1) moHMMaHrWe XMMHUYECKON CYIIHOCTH Mpolecca (COCTABICHHE YPAaBHEHUS
XMMHUYECKOHN peaKlnn);

2) yCTaHOBJIEHUE NPONOPLHMOHAIBHON 3aBUCUMOCTU (COOTHOILEHUS) MEXIY
KOJIMYECTBOM BELIECTBA YYACTHUKOB IIPOLIECCA BO B3aUMOCBSI3H;

3) mpuUMEHEHHWE  COOTBETCTBYIOLIUX CIIOCOOOB BBIYMCIICHUS 3aJaHHOU
($u3NYECKOM BETNUNHBI

PekoMmeHyeTcss IPUMEHATH NTO3JIEMEHTHOE OLICHUBAHUE PEIICHUS PACUETHBIX
XUMHUYECKUX 3a7a4:

BEPHO 3aIlMCaHbl TPU JJIEMEHTA OTBETa — 3 Oaa;

BEPHO 3aIIMCaHbI JIBa 3JIEMEHTa OTBeTa — 2 Oasia;

BEPHO 3aIlMCaH OJUH 3JIEMEHT oTBeTa — 1 Oa;

BCE 3JIEMEHTHI OTBETA 3alKMCcaHbl HeBepHO — O OasIoB.

Jns onpeneneHust ypoBHS CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCA YMEHUM
pemarb pacyeTHblE XHWMHUYECKHE 3aJaud MpH HU3YYEHUU KaXJAOW TEMbI
PEKOMEHYeTCsl MPOBOJIUTH KPAaTKOBPEMEHHBIE MUCBMEHHBIE PaOOThI, 3aJaHus
KOTOPOM BKJIFOYAIOT PACUETHBIE 337a4X PA3HOIO YPOBHSI CIIOKHOCTH.

KpaTtkoBpemeHnHasi npoBepoyHasi padora.

[To Mepe m3ydeHUs JIIOOOK TEMBl Kypca XUMHH TIPOUCXOJINUT «HAKOTICHUE)
3HAHWM, a TaKKe YMEHHN MPUMEHSITh UX B PA3JIMYHBIX YUEOHBIX cUTyanusx. B
1EJISX OLIEHKU YMEHUHN MPUMEHSTh MOTYyYEHHBIC 3HAHUS B CUCTEME U B3aUMOCBS3U
11eJIeCO00pa3HO HCIONB30BaTh KpaTkoBpeMeHHble (10—-15 mMuHYyT) mpoBepodHbIe
paboThI, BKITFOYAIONTHE HEOOIBIIIOE KOJMUSCTBO 3aJaHUN pa3HBIX THIIOB U YPOBHS
CIOXHOCTH. KpaTkoBpeMEHHBIE TMPOBEPOUYHBIC PaOOTHI IO3BOJSIOT OICHHTH
chOpPMHPOBAHHOCTh HECKOJIBKUX B3aMMOCBS3aHHBIX TIOHSTHI B IpoIiecce
U3Y4YeHUsSI OTIEIBHBIX MoaTeM/010K0B. KpaTkoBpeMeHHBIE TTPOBEPOYHBIC PaOOTHI
MOTYT COJIEpXaTh 3aJlaHus, TPEOYIOIINE COCTABJICHHUS YPAaBHCHHH XWMHYECKHX
peaknuii (HampuMep, 3aJlaHus Ha XapaKTEPHUCTUKY CBOMCTB M3y4acMbIX BEIICCTB,
TCHETHYECKYI0 CBSI3b MEXKIY BEIICCTBAMHU pAa3IMYHBIX KIACCOB), a TaKKe
pacueTHble XMMUYECKHE 3aJ1a4d U JIpyrue TUIBI 3aaHui. KoinuecTBo 3aaaHuii B
paboTe 3aBUCUT OT THIIA U CJOKHOCTH BKJIIOYCHHBIX 3aJaHU W OT BPEMECHH,
OTBOJIMMOTO Ha WX BBIMTOJTHCHHE.

[IpumepHast 1ikana TmepeBoja Oamia B OTMETKY (pa3pabaThiBaeTcsl B
o0pa3oBaTeIbLHON OpraHU3aIuN):

O0TMeTKA «5» CTaBUTCS MPHU YCIOBUHU, €CliM oOyuaroiuiics HaOpan oT 85 10
100% ot oOmiero yuciaa 0aJuIOB;



0TMeTKa «4» CTaBUTCS MPHU YCIOBUHU, €CliM oOyuaromuiics Habpan oT 65 10
84% ot o0miero urciaa 0aios;

0TMeTKa «3» CTaBUTCS MPHU YCIOBUHU, €clid oOyuatoiuiics Habpan ot 50 10
64% ot o01iero uncia 0aios;

OTMeTKa «2» CTaBUTCS IPH YCIOBUH, €cli OOyyaromuicss Habpan MeHee
50% ot oOwero yncia 6anios.

TemaTuueckasi KOHTPOJIbHAsA padoTa.

®dopMoil olleHHBaHUSI YYEOHBIX TIOCTHKEHUN B paMKax M3y4eHUS TEMbl WIIU
paszznena Kypca XHMHUM SIBIII€TCS KOHTpoJbHas padota. [lpum opranmzanuu u
TaTbHEHIIIEM OIICHHBAHUU KOHTPOJIBHBIX Pa0OT MO0 XUMHUHU CHadaga OMpeaestOTCs
MOJXOJbl K MOCTPOCHHIO KOHTPOJBHOW PabOThl, a 3aTeM K OTOOPY KpHUTEpHEB
OLICHMBAHUS  KaK  OTHCNbHBIX  3aJlaHuii, TaKk W  Bcell  paboThI
B IeJOM. 3aJlaHus KOHTPOJIbHOM paboThl OpPHUEHTHUPOBAHBI HA MPOBEPKY
OCHOBOIIOJIATAIOIINX JIEMEHTOB COJEPKaHUS Kypca XUMHHA M COPMUPOBAHHOCTH
MIPEAMETHBIX U METAIPeIMETHBIX YMEHUH oOydaroruxcs. KoHTpoasHYIO0 paboTy
CJIeTyeT MCIOJIB30BaTh MO 3aBEPIICHUHN U3yUEHUS TEMBI LIEJTMKOM, a HE OT/ICIBHBIX
noaATeM/0JI0KOB, M3y4aeMbIX Ha ypokax. [[is KOHTposibHON paboThl oTOMpaeTcs
CaMblii 3HAYMMBIM MaTepuall TeMbl. [0 CBOeW TUMOJIOrMH 3aAaHusl KOHTPOJIBHOU
pabOThl aHAJOTUYHBI 3aJaHUSM, KOTOPBHIC MCIOJB3YIOTCS TPH H3yYCHUHU
KOHKPETHBIX TEM.

Pexomennyem crenyronue KpUTEpPUH JJIsi TIEpeBoJa OOIIEeH CyMMBI
HAYKMCJICHHBIX 0aJUIOB B OTMETKY MO MATHOAJIILHOM IIKaJIe:

OTMETKA «5» CTaBUTCS TMPHU YCJIOBHUH, €clii oOydaronuiicss Habpan ot 85 1o
100% ot obmiero uucia 0amIoB;

OTMeTKa «4» CTaBUTCA MpPHU YCJIOBHUH, €ciii oOydaronuiicss Habpan ot 65 1o
84% ot oOmiero urciaa 0aljioB;

oTMeTKa «3» CTaBUTCS MPH YCIOBHUH, eciii oOydaromuiicss Habpan ot 50 1o
64% ot obmiero yncia 60amios;

OTMeTKa «2» CTaBUTCS NpPHU YCIOBUHU, €ClM OOydaroluiics Habpall MeHee
50% ot o0111ero urcia 0aioB.

OuneHka npakTH4ecKoi padoThl
BreinmonHeHne mnpakTUYEeCKUX paboT mpeanojiaraeT KOMIUIEKCHYIO OIEHKY
00pa3zoBaTEIbHBIX JOCTHXKEHUN 00YyJAIOUIUXCS C YUETOM B3aUMOCBSI3U OTICJIbHBIX
MOKa3aTeseu.
KoHTponupyembiMi  pe3yJabTaTaMu BBIMOJHAEMBIX JCHCTBUI  SABISIOTCS
3HAHHUEBBIN U JEATETHHOCTHBI KOMIIOHEHTHI, KOTOPHIE TIPEICTABIICHHI B TAOIHUIIE.



Konmponupyemvle pezynomamoi 8b1noaHsemMbix OetUcmeull, Ux OyeHusanue

» Onenka JlesiTeJIbHOCTHBIM Onenka
3HaHMEBBI KOMIIOHEHT
(0a/UIbl) | KOMIIOHEHT (0aJ1BI)
1) 3HaHue J1abOpaTOPHBIX CIOCOOOB
MOJTy4eHUs! KOHKPETHBIX BEIIECTB;
v p ’ 1) CoOmroneHue  TpaBUII
3HaHHE (QU3NYECKUX M XUMHUYECKUX .
. O6e3omacHOil  paboTBl  MpH
CBOMCTB BEIIECTB, KOTOpble cieayer | 1 1
BBIMIOJTHEHUH XUMHYECKHUX
YUUTHIBATh npu BbIOOpE
OTIBITOB
HE00X0IMMOT0 crocoba ux
cobupanust
2) 3HaHue bu3nueckux u
XUMHYECKHX  CBOWCTB  BEIIECTB,
KOTOpBIE CJIEYET YYUTHIBaTh MPHU 2)  CoOmroneHue  mpaBUiI
BBIOOpE HEOOXOJMMOIo crocoba HX 1 paboTel ¢  1a0OpaTOPHBIM 1
coOupanusi (METOJaMU BBITECHEHUS 000py/1I0BaHUEM TIPU MOHTAXKE
BO3/yXa u BOJIbI) u TS puOOpoB
JI0Ka3aTeIbCTBa HATHYUS
MOJITyYEHHBIX BEIIECTB
3) I'pamotHOe oOecrnieueHue
3) 3uaHue YCIOBUH MPOTEKAHUS YCIOBUN NIl MPOBEACHUSA
XUMHYECKHX MIPOILIECCOB, XUMHAYECKHX MPOIIECCOB
UCIIONB3YEMBIX /Il ToNydeHuss u | 1 (marpeBaHue peakuuoHHoH | 1
WCCIIC/IOBAaHMSI CBOWMCTB  3aJJaHHBIX CMECH; U3MEIbYCHHE TBEP/IBIX
BEIIIECTB BEILIECTB; pacTBopeHue
BEIIECTB B BOJIC U T. JI.)
4) Hcnonb3oBaHWEe  XUMHUYECKOU
4) OcymiecTBienune
CUMBOJIUKH TUTS COCTaBIICHUS .
. HaOr01eHN | 3a X0JIOM
dopmyn BemiecTB M ypaBHeHuil | 1 1
nporecca, (QUKCUpOBaHUE U
OCYIIECTBIISIEMBIX XUMHUYECKHX
o OTIMCaHME €T0 PE3yIbTATOB
peaxiui
5) ®opMmynupoBaHHE BBIBOJOB U
) PMYTHP 5) CocraBieHue oT4eTa O
00001eHui o pesynbratam | 1 . 1
M IpoJieIaHHON paboTe
MIPOBEJICHHBIX MCCIIEIOBAHNUN

MaxkcuManbHbIil UTOTOBEIH Oaut; 10

OTMeTKAa 110 IATHOAUILHON IIKAJIE:
«5» — 9-10 OamoB
«4» — 7-8 6amnoB
3» — 5-6 OamioB
«2» — MeHee 5 0aoB

OueHnBaHue MPOEKTHOM U MCCJIEA0BATEIbCKOM AeATeJIbHOCTH
[IpoekTHas u ucciaeaoBaTEIbCKAs AEATEIBHOCTh POPMHUPYET Y O0YHAIOIIUXCS
CITOCOOHOCTHh JIEMCTBOBAThL CAMOCTOSITEILHO, WHHUIMATHBHO M OTBETCTBEHHO,
WCMOJIb3Yysl TPEAMETHBIE 3HAHUS B KA4YE€CTBE HWHCTPYMEHTA JUISl PELICHUS
poOJIeMBl.
YueOHas mpoeKkTHass W  HUCCleaoBaTeNbckas JEATeNbHOCTh  JIOJDKHA
3aBEpPIIATbCA MATEPUAIBHBIM IPOAYKTOM: MAaKETOM, MOJEIbI0, OTYETHBIMU




MaTepuagamMu (B Clydae TpOEKTa), MUCBMEHHBIM oT4eToM (pedeparTom,
aHATMTHYECKUMU MaTepUalaMH, CTEHJOBBIM JIOKJIAJ0M U Jp.).

OO0s3aTeNbHBIM YCIIOBUEM INMPOEKTHOM M UCCIENOBATEIBCKOU JEATEIbHOCTH
SBIIIETCSL BEJCHUE JHEBHHUKA, B KOTOPOM OTPa)KalOTCS BCE 3TaIbl pabOThI, 3aa4u
JUIsL KaXKJOTo 3Tala U IPOCIIEKUBAETCS aJFOPUTM pabOThl HaJ MPOEKTOM WM
UCCIEeNOBaHHEM. XOJI SKCIEPUMEHTa M €ro pe3yabTarbl (PUKCUPYIOTCS B
IIPOTOKOJIE.

JUis OLEHKM pe3yibTaTOB MPOEKTAa WM HUCCIENOBaHUS HEOOXOIUMO
UCIIOJIb30BaTh 3apaHee pa3paboTaHHbIE OLIEHOYHBIE JINCTHI C BO3MOKHOCTBIO yueTa
CTEIIEHH CaMOCTOSATENbHOCTH, YYacTHsi paboTbl B TIpPyHIE, COOTBETCTBUS
BBIOpaHHBIX METOJIOB, IieJienoflaranus, (GOpPMYJIMPOBAHUS MPOOJIEMBI U 3aJauu
paboThl, padOTHI C ICTOYHUKAMHU HH(POPMALIMH U TIP.

HTorosas oneHKa 10 IPOEKTY M MCCIENOBAHMIO JOJDKHA CKIIAABIBATHCS M3
CYMMBI 0aJlJIOB 3a Kax /bl 3Tall padoThI.
llapamempuwl oyenusanus NPoeKmMHO-UCc1e008amenbCkux pabom

Ne Conepxanue Kpurtepun onennBanus Bcero 6asioB

Br160op TEMBI u pabota

1
oOyuaromierocs

(0-10)

0 — He 0003HaueHa;

1 — o6ocHOBaHA 0-1

1.1 | AKTyaJIbHOCTb TEMBI

0 — He 0003HaueHa;

0-1
1 — runore3a 4eTko 0003HaueHa

1.2 | IlocTanoBka npoOaeMbl/TUIOTE3BI

0 — He 00O3HaYEHO WM LEIb HE
COOTBETCTBYET TMIIOTE3E;

1 — LEH 0003HauEHBI,
1.3 | Uenenonaranue COOTBETCTBYIOT THIIOTE3E; 0-2
2 — LEH 0003HauEHBI,
COOTBETCTBYIOT THUIIOTE3€, 3ajauu
MIOCTaBJIEHbl, COOTBETCTBYIOT LIEJIH

0 — mer;

1 — Ha3BaHO, HO HET MOAPOOHOTO
OTHCaHWUST,

2 — OMKCAHO MOJIPOOHO, JETATHHO

1.4 | Merons! 0-2

0 — mer;

1 — pe3ynbTaThl MpPUBEJEHBI, HO HE
Brimonmaenue paboTHI. | MOKa3aHO, KaK MOJyYeHBI,
Pesynbrarel. BeiBoabl 2 — oOmMcaHo, KakK BBINIOJHEHA
pabora, YETKO BBIJICJICHBI
pE3yNbTaThI, CACTAHbI BHIBOJIBI

1.5 0-2

1 — caMOCTOSATEILHOCTD;

1.6 CuHoricuc
1 — 4YeTKOCTb CTPYKTYpbI

2 3amura (0-10)

1 — IPaMOTHOCTb 51
I'pamoTHOCTB u YETKOCTh | CTPYKTYPHUPOBAHHOCTb

BBICTYIUICHUS BBICTYIUICHHUS;

2 — 110CJIe10BATEIbHOCTh, YETKOCTb;

2.1




3 —  COJEpXkaTeIbHOCTb, BCE
OCHOBHOE H3JIOKEHO, CYThb pabOThI
YETKO BbIIEICHA

0 — HE HCIIOIL30BAJIKCE;

1 — ObutuM, HO OOydYaroOUIUiCS HE
WCIIOJIB30Bal WM  HCIIOJIb30Ball
29 Hcnonb3oBanne NPE3CHTALNH, | HEYMEJIO; 02
JIEMOHCTpPAIAN 2 — TpamMOTHOE U YMECTHOE
MCII0JIb30BaHUE; MPE3CHTAIIMH U/WIIH
JIEMOHCTpAIAH IPaMOTHEIE,
HarJsIHbIe

0 — He cMOr OTBETUTh HU Ha OJIMH
BOIIPOC MO TeME paboTHI;

1 — OTBETHI HEYBEPEHHBIE, COAECPHKAT
2.3 | OTBeThl Ha BONPOCHI ommOKH, HO 0-2
B 1I€JIOM YJIOBJIETBOPUTEIIHHO;

2 — OTBETHI Ha 2—3 BoIpoca Mo TeMe
MIpaBUJIbHBIE, YBEPEHHBIE

0 — HapyIlIeH perJIaMeHT;

0-1
1 — pernmameHT cobJr01aICs

2.4 | Camoopranuzaunus

PekomenayeM crenymoomue KpUTEpUU Il [epeBoja oOWel Ccymmbl
HAYMCJICHHBIX 0aJJIOB B OTMETKY MO MATUOAJILHOMN IIKaJE:

OTMeTKa «5» CTaBUTCA MpPHU YCIOBHUH, €ciii oOydaronuiicss Habpan ot 85 1o
100% ot obmiero uunciaa 0aIoB;

OTMeTKa «4» CTaBUTCA MpPHU YCJIOBHUH, €ciii oOydaronuiicss Habpan ot 65 1o
84% ot o0miero urciaa 0aljIoB;

0TMeTKa «3» CTaBUTCA TMPHU YCJIOBUH, eciii oOydaroniuiicss Habpan ot 50 1o
64% ot obmiero yncia 6amos;

OTMeTKa «2» CTaBUTCS NPHU YCIOBUHU, €ClM OOydaroluiicss HaOpasl MeHee
50% ot ob1ero uncia 0anios.
Ha ocHOBaHMM MpUBENCHHBIX PEKOMEH 1AM B 00pa30BaTEIIbHON OpraHU3aAINH
MOTYT OBITH pa3pabOTaHbl U MPUHATHI CBOM KPUTEPUH OLICHUBAHUS MPOEKTHOW U
UCCIIEIOBATENLCKOM IeATEIbHOCTH 00yUaIONTUXCS C yYETOM OCOOECHHOCTEH
OCHOBHOM 00pa3oBaTelbHON MPOrpaMMBbl, peajin3yeMoi B JaHHOU
o0pa3oBaTeIbHON OpraHu3auy.




VIL. IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJIBHOM ITIPOT'PAMMBI

8 KVIACC

Kox
NPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX T[OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJIEHTHOCTbD,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BELIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMHMUYECKas peaKius,
KIaCCU(UKAUSA  PEAKIMH:  PEaKlUu  COCAWHCHHS,  PEaAKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHHs, peakuu oOMeHa, HK30- U
SHIOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P¢EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaﬂ KOHLIeHTpaI_II/ISI) B paCTBOpC

1.2

1.3

1.4

L.5

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHU H

IIPUMEHSATH 3TU NOHATHUS IIPU ONUCAHUM BEIIECTB U MX MPEBPAICHUI
UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY JUISI COCTaBIEHHS (OpMYI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbpIBaTh  CMBICI  3aKOHOB  COXPAHEHUs MAacChl  BEIECTB,
IIOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIDHOTO YY€HMs, 3aKOHa
ABoranpo

ONpeAeNsiTh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B  OWHApHBIX

COCOAUMHCHUAX

1.6

1.7

KJaccu(UIUpoOBaTh XHUMHUYECKHE peakuuu (M0 YUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3PEKTY)
BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB

1.8

BBIUHCIISATh MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa Mo (opMmyiie

COEIMHEHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PpaCTBOPC




1.10

IPUMEHATh €CTECTBCHHOHAYYHbIE METOJbl MIO3HAHUS — HaOJIIOJCHHUE,
U3MEpPEHUE,  MOJEJIMPOBAHME,  OKCIEPUMEHT  (peajbHBIi U

MBICJICHHBII )

ITo Teme: «Bakuelmme IMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA
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2.5

2.6

2.7

XapakTepu3oBaTh (ONHUCHIBaTh) 0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMH

MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

IMPOrHO3NPOBATH CBOMCTBA B€OICCTB B 3aBUCHMOCTH OT HUX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJIaM MOJb30BAHUS XUMHUYECKOM TOCYAOH H
71ab0paTOpHBIM 00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUMU C HWHCTPYKIHUSMHU TIO BBIOJTHEHHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYSHHI0 U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOJAA), MPUTOTOBJIECHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUUYECKHUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IEJIOYEHW M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (peHoTanert, MEeTUIOPaHXK U IpyrHe)
MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKON peaKkIuu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumudeckux snemeHTtoB Jl. M. MenpaeneeBa. CtpoeHne aTOMOB.

Xumudeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC pcaknuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX IOHATHH: SAApO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMUYECKasl CBSA3b, IOJIApHAs W HEINOJISIPHAs KOBAJEHTHas CBS3b,
ANIEKTPOOTPHULIATEIBHOCT, HMOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTHI




33

34

OIKCHIBATh W XapaKTepPH30BaTh TaONM4HyI0 Gopmy Ilepmommdaeckoit
CUCTEMBl XHMHYECKHUX DJIEMEHTOB: pa3U4aTh IIOHSATHUS «TJIABHAS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIIIHEY ICpuoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menpeneesa:
JIEMOHCTPHUPOBATh MOHUMAHUE MEPUOJUYECKON 3aBUCMOCTH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB OT UX TNoJNoXkKeHus B Ilepuogmueckoit

CHCTEMCE

3.5

COOTHOCUTH  0003HAu€HUs, KOTOpble HUMEKTCS B  Tabiuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  JM.
MeneneeBay ¢ UYUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4YuciIo

QJICKTPOHOB U PACIIPCACICHNUC UX I10 3JICKTPOHHBIM CJ'IO?IM)

3.6

3.7

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OIIpCaAcCIsATb BHI XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTaHNYCCKUX COCIUHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

1.1

ITo Teme: «BemecTBO 1 XUMUYECKasT PEAKIIUSD)

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSATHH: pPacTBOp,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, AIEKTPOIUTHUYECKAsE JAMCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIILHBIC peaximu, OKHCITUTEND,
BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAHOBJIEHHE, aJUIOTPOIHUS,
am(poTepHOCTh, XUMHYECKass  CBsI3b  (KOBaJeHTHas, HOHHAas,
MeTaJuIMuecKas), KpUCTAJNIMYECKas pemeETKa, CIUIaBbl, CKOPOCThb

XUMHYECKON peakiuu

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATHUH H

MPUMCHATH 3TU IMMOHATHS ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ




1.3

COCTaBJIATh YPABHEHUS HIIEKTPOJIUTUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLHUH

HOHHOTro oOMeHa

1.4

L.5

pacCKpeiBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca ITUX PeaKLuil
IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

Ilo temam: «Hemerayuibl U HUX coequHEHUS» U «MeTalibl U HUX

COCAUHECHUA»

2.1

2.2

2.3
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2.5

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(pUIecKre XUMIYEeCKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINKUCAHUE
pUMepaMU MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHU peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3UpPOBATh CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOKXHOCTH IIPOTCKAHHA XHUMHYCCKUX HpeBpaH_[CHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyAOH H
1abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIMOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJYYEHHIO M COOMpaHUIO

ra3o00pa3HbIX BEILECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

MNpOBOAWUTL PC€aKUHM, MMOATBCPKIAIONINEC Ka4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womua, kapOoHar, Qocdar, cummkar, cymbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, HOHBI H3yYEHHBIX METaJIOB,

MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XHUMHSI U OKpY:KAOIIast CPENA»

3.1

32

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIIECTBA, KOPPO3Ud METAJIIIOB

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEIIBHON JEATCIIEHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3aINIO,
BBISIBJICHHEC TPHYMHHO-CJICICTBEHHBIX CBSI3eH — JUIS  W3YYCHHS

CBOICTB BCIICCTB M XHMHUYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHLIC




METOJABI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPCHUC, MOACIINPOBAHUC,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




VIII. IPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATUA

1.1

[Ipenver xumuu. Ponb XUMUM B JKU3HHM 4YelOBeKa. XUMHS B CHUCTEME HAYK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTrHoe COCTOSTHUE

BC€IICCTB

1.2

1.3

1.4

ITonsTHEe 0 MeTOAaxX MO3HAHUSA B XMMHUM. UHCThIEC BEIIECTBA U CMECH. CriocoOsbl

pas3neneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHUMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

KomnuectBo BemecrBa. Moiss. MomsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IuHUI BemiecTtBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

1.6

dusnueckue U XUMUYECKUE SBJICHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpPaHEHHUs Macchl BEUIECTB. XUMHUUecKHe ypaBHeHus. Kinaccudukanus

XUMHUYCCKUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XYUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY 10, ¢ paBUiIaMu
pabotrel B jaboparopuu W Tpu€MamMu  OOpalleHUss C JIaDOPaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U OMUCaHWe (HU3MYECKUX CBOWCTB 00paslioB
HEOPTaHMYECKUX BEIIeCTB, HaOoaeHne (u3mdeckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHHUE caxapa B CTYIKE, KHUIIEHHE U KOHACHCALUS BOJIbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBIEHWW, HAOMIOIEHWE W OIHCaHUe
NPU3HAKOB TMPOTEKAHHWS XHUMHUYECKHUX peakuuid (pa3joxkeHHe caxapa,
B3aMIMOJICHCTBHE CEPHOM KHUCJIOTBI C XJIOPHJIOM Oapus, pasJIoKEeHUE
ruapokcuaa menu(ll) nmpu HarpeBaHuu, B3aUMOJICHCTBHUE Kelle3a ¢ PACTBOPOM
comm meau(Il), n3yuenue cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
¢wibTpoBaHMEe, BHINAPUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), HpoBeIecHHUE

OUYHCTKHU MOBAPEHHOM coyy, HAOJIOIEHUE U ONTMCAaHKUE PE3YJIbTATOB MPOBEICHHUS




2.1

22

23

OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHe MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kucioponm — snemMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJIyYeHUsl KUCIOpoJa B Ja0opaTopud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIopo/a B mpupoe. O30H — aIoTponHas MoAu(GUKALHU KUCIOpoIa

TernoBoit 3P PeKT XUMUIECKOHN peakiiui, TEePMOXHUMUIECKUE YPAaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHNE BO3/1yXa,
yCcuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonmopon — snmemeHT M mpocroe BemecTBo. HaxoxxaeHue Bomopona B IIPHPOZE,
¢u3nyeckre M XMMHUYECKHE CBOWCTBA, HNPUMEHEHHE, CIOCOObI IOTYYeHHUS.

Kucaote! u comu
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Monsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®usnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBophl.
Haceimiennpie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoOB B Mpuposie M B XKU3HU ueloBeka. Kpyroropor
BOJAbl B MpUpPOAE. 3arps3HEHHE MpUPOIHBIX BoJA. OXxpaHa M OYHUCTKA
MIPUPOIHBIX BOJT

Knaccudpukanuss Heopranmveckux coeauHenuid. Oxcuapl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywoimiue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknatypa okcuaoB. dusznueckre M XUMHYECKUE

CBOMCTBaA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanms. Knaccudukamnuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenne ocHOBaHUM

2.8

29

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CBOMcTBa KuCIOT. Psan axktuBHocTH MeTaiioB H.H. Bekerosa.

[Tomy4yenue kucnot

Comu. Homenknatypa coseil. @u3nUecKkue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue cose

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ




2.11

3.1

XUMHYECKUH  OJKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COJAEpKAHUsA
KHCJIOpO/a B BO3JyXe, MOJIy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOACUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus TOpeHus (I1okapa), 0O3HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIydeHHE, COOUpaHHE,
pacno3HaBaHUE M M3Y4Y€HHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJACHCTBUE
Bojopoza ¢ okcunom Menu(Il) (Bo3MoKHO HCIIONB30BaHUE BUCOMATEPHUAIIOB),
HaOmo/ileHue 00pa3loB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCUCTBHE BOJBI C MeTAJIaMU (HAaTpUEM U KajbIHeM)
(BO3MOXHO MCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KUCIIOT U INEJNOYel C TOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE O00paslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIO/ICHUE W3MEHEHUs
OKpacKM HHJMKAaTOpPOB B pPAacTBOpAaxX KHCIOT M IIEJIOYeH, H3ydeHue
B3aumoeiicTBust okcuga meau(ll) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT C
MeETaJUIaMH, peaKui HeUTpalu3aluu, MoJIy4YeHue HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJHOrO0 MeTajula JpyruM M3 pacTBopa COJIM, pEIIeHHe
AKCIIEPUMEHTANIBHBIX 3a/ady N0 TeMe «BaxHelnme Kiaacchl HEOPTraHUYECKHUX

COETUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[TepBple TOMBITKMA KIACCH(PUKAIUU XUMHUYSCKUX DJJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IEJIOYHBbIC U IIEIOYHO3EMENbHBIE METaJlIbI,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amdoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2
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Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema XuMA4YeCKHnx 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHTtoB JI.MI. Menneneesa.
Ilepuoasl M rpynnbl. PU3NYECKUII CMBICI THOPSAAKOBOIO HOMEpPA, HOMEPOB
nepuoja U rpymnibl 3JIeMEHTa

Ctpoenne atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aroMOoB NepBbIX 20 XUMHYECKHX 3JIEMEHTOB

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO




3JIEMEHTA MO ero nojoxeHuto B [lepuoaunueckoit cucteme .. Menneneena

34

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKMX M HEMETaUIMYEeCKMX CBOMCTB IO TpYINaM H TEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronuueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku U npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b
Crenens okuciienus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoiecco

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KVIACC

Kon

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHE THAPOKCHUAA LHUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIHOCTPUPYIOHIUX IPUMEPbI OKUCIIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pe€aKuuu pa3jioKCHUA, COC,I[I/IHSHI/ISI)

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kajus, KalblUusi U MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BellecTBa: BBl XUMHUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pPEHETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU
U BHUJA XUMUYeCKOH cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3JIMYHBIM  KJaccaM HEOPraHWYEeCKHX COCIUHEHUH,

TCHCTUYCCKAasA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PeaklIUid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUU BEIIECTB, MO TEIUIOBOMY 3(pdeKkry, o
M3MEHEHMIO CTETNeHEH OKHMCICHHS XMMUYECKHX JJIEMEHTOB, IO OOpaTHMOCTH,

0 y4YacTHI0 KaTaiu3atopa). OK30- W DSHIOTEPMUYECKHE  PEeaKIuH,




TepMOXUMHUYECKHe ypaBHeHU. [IoHATHE O CKOPOCTH XMMHUYECKOI peakiuu

1.4

1.5

[Tonsitne 00 oOpaTUMBIX M HEOOpPATUMBIX XMUMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U FeTEepPOreHHbIX peakiusx. [[oHaTre 0 XMMUYeCKOM PaBHOBECUU.
@DakTophl, BIHUAIIINE HAa CKOPOCTh XUMHUYECKOW pEaKklUd U TOJOKEHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C HCIIOJIb30BAHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m AUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakumm moHHOrO OOMEHA. YCIIOBUS NMPOTEKAHUsS PEAKIUii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBAaHWMH H COJCH B CBET€ TPEIACTABICHHNA OO0 3JICKTPOITHTUICCKON

Auccounalnuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJImn3e coJieit

1.7

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
PEIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpUa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  Ipolecca
JUCCOIMALMM  KUCIIOT, Ienoded M conedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHUAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJEIECHHUE Ta3a,
o0Opa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOIINX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil (FOpeHHe, peakiy Pas3jioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannsl 1 UX COeIUHEHUS

2.1

O6mass xapaktepuctuka rainoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHBIC CTeTIeHHN oKuciaeHus. CTpoeHne U GU3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJI0oYaMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeka. BaxHeliine XJIOpUAbl U UX




HaXO0XJEHHE B IPUPOJIE

2.2

2.3
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2.5

OO6mas xapaktepuctuka djieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKuciaeHus. CTpoeHue u (hU3nUecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHMUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusznueckue M XUMHUYECKHe cBOMCTBa. OKCHUIBI cepbl KaK MpelICTaBUTENIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakiyu, JeKalmue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxkmeHue cepel U €€ COCNMHECHUU B TPUPOJEC. XUMUUYECKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIC TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmast xapaktepucTuka 5ieMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, paCIpOCTpaHEeHUE B IIPUPOIE,
¢usnveckre u XUMUIeCKre cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHaK,
ero ¢u3nMveckue W XMMHUYECKHE CBOMCTBa, ModydyeHue M npumeHeHue. Comu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THas KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nvecKkue W XHUMHUYECKHEe CBOMCTBa (0OIIMe Kak TPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yN0OpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpezbl COETMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHHE BO3yXa, MIOYBbI

1 BOJI0EMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpunUECKre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyudeHue. Vcnonb3zoBanue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX YI00pEeHHM

Obmass xapaktepuctuka 3yeMeHToB IVA-rpymnmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOoJ, aJUIOTPOIIHBIE
Moau(UKaAIMK, paclpoCTpaHEHHE B MNpupoae, (U3MUecKhe M XUMHYECKHE
cBoiicTBa. Ancop6buus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,
ux (uznyeckrue M XUMHUYECKHE CBOICTBa, IEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJTy4YeHHUE M NMPUMEHEHHE. DKOJIOTHYecKre MpoOIeMbl, CBA3aHHBIE C OKCHUIOM

yrinepona(IV); rumoresa rino0adbHOTO TMOTEIUICHUS KIIMMAaTa; MapHUKOBBIN




2.6

a¢dexr. YrompHas kucinora W €€ conm, UX (UINYECKUEC U XUMHUUYECKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34MCTBE

[lepBoHauabHBIE TOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCAMHEHHSX
yriaepoga (MeTaH, 3TaH, STWIEH, AalleTWIEeH, 3TaHoJ, IJHULEpPHH, YKCyCHas
kucnora). VX coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX POJIHU B KU3HHU
yenoBeka. MaTepuaabHOE €IMHCTBO OPraHMYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue © XWMHUYECKHE CBOWCTBA, TOJYYCHHUE U
npuMenenue. CoenuHeHus KpemMHUsi B mnpupoje. OOmue mpeacraBieHusi 00
okcuzae kpemuus(IV) u kpemaueBoii kuciaore. CHUIMKATHI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jene300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30BAHHA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUI SKCIIEPUMEHT: H3y4eHUE O0pa3lloB HEOPraHWYECKUX BEILIECTB,
CBOMCTB COJIIHOW KHUCIJIOTBI; IIPOBEIECHHE Ka4eCTBEHHBIX PEaKLMW Ha XJIOPHUA-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpPa)Karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COCAMHEHUI (BO3MOKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € o0Opa3liaMu XJIOpPHUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJCOMATEPUATIOB); HAOMIOJIEHHE TIpoliecca
o0yIJIMBaHUs caxapa MoJ ACHCTBHEM KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI;
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEIACHHE
KauecTBEHHOW peaknuu Ha cyab(ar-uoH | HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COEUHEHUIN (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpHANioB), O0Opa3amu
a30THBIX U GochOpHBIX yI0OpeHUH; monydeHne, cooupanme, pacrno3HaBaHle U
W3y4EHUE CBOWCTB AMMMAKa; MPOBEJICHHE KadeCTBEHHBIX pEaklIMii Ha HOH
aMMOHMS W (Qocdar-uoH U U3yYCHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIIECHTPUPOBAHHOM a30THOIM KHCJIOTHI C MeAbI0 (BO3MOXKHO
HCIOJIb30BaHNUE BHJEOMATEPHUATIOB); M3YyUEHUE MOJIENEH KPHUCTaUNINYECKUX
peméTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM

MPOTHBOTa3a; TOJY4YeHUE, COOMpaHHWe, PAClO3HABAHWE M HM3yYCHHUE CBOWCTB




3.1

3.2

YIJIEKUCIOro ra3a; IpOBeIEeHHWE KayeCTBEHHBIX peakluid Ha KapOoHaT- u
CWJIMKAT-UOHbl U H3YyYEHUE IMPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMIICHHE C
MPOJAYKIMEeH CHIMKATHOM HPOMBIIUIEHHOCTH;, DPEUICHHE 3KCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HeEMETAIJILI U UX COETUHEHUS)
MeTtaiuibl 1 UX COEIUHEHUS

OO0mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHne MeTaiuioB. MeTainyueckast CBs3b U
METa/UTMYecKasi  KpUCTAUTMYeCKass pemérka. IJICKTPOXUMHYCCKHH Pl

HaIlpsHKEHNUH METaJUIOB

duznyeckue U XMMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MONTy4eHUs
MeTauioB. [ToHATHE O KOPPO3MM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Criassl (CTallb, 4YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBIINIJICHHOCTH

33
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3.5

[[lenounsle MeTayuibl: nosnoxeHue B llepumonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCUJIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METaJbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHvsi ¥ Kanplus. BaxHeimve coenvHeHUs Kalblus (OKCHA, THUIAPOKCHUI,

comu). JKEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmoMuHUI: TonoxkeHue B llepuonmueckoll cucTeMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; cTpoeHHE aroMa; HaxoxxiaeHue B npupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCHIA

AJTFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMenToB JI. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. DPuzndeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuiwl, THApPOKCHAb U conu skene3a(ll) u

xene3a(lll), mx coctas, CBONCTBA U TTOTyUCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3liaMy METaUIOB U CILJIaBOB,
uX (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE PpE3YJIbTaTOB KOPPO3UU METAJUIOB

(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH




4.1

B3aMMOJICHCTBUS  OKCHJIa KaJbllUsd W HATpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUATIOB); HMCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOPEHHs JKelle3da B KHCIOpojae (BO3MOXKHO — HCIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTECKAHMS KAYECTBECHHBIX PEAKIUI HA HOHBI
(Maramsi, Kanblus, amroMuHus, nuHka, skeneza(ll) m xemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKCAaHWE MPOIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATPHS,
Kausd W Kaublusg  (BO3MOXXHO  KCIIOJIb30BAHHE  BHJCOMATCPHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
IIMHKA; PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHe#Ime MeTauibl 1

UX COCIMHEHHUS»
XHMHMS M OKpYXKaromas cpeaa

HoBble maTepuansl u TexHonoruu. BemectBa m marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momMoms NMpu XUMHYECKHX O0XKOTax U

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI  3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxkatomen cpeasl [1IK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroib, MPUPOIHBIA Ta3, HedTh),
MPOIYKTHI UX MEepepabOTKH, UX POJIb B OBITY M TIPOMBIIINICHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yuyeHue 00pas3I[0B MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)




IX. IPOBEPSIEMBIE HA OI'D IO XUMHMU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOUN
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

1

1.1

1.2

1.3

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PT'OC

IIpencrasnenue:

0 TIO3HABAEMOCTH SBJICHWH NPUPOABI, NMOHUMAHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOWIeH KynbTypbl M IPAKTHUECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

0 HAYYHbIX MCETOJAX IIO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTH
U CceNaTh OCO3HAHHBIM BBIOOP XMMMU Kak MPOQUIBHOIO MpeaMera

MIPH MEPEX0/I€ HAa YPOBEHb CPEHETO 001Iero o0pa3oBaHus

2.1

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XUMHWYECKHE TIOHATHSA: XUMHYECCKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NIPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb (CpedHsisi), XUMHUYecKas
peaKkuMs, peaKkuuu COEIUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKIuu
3aMellIeHus, peakuy oOMeHa, TeIuloBod 3¢ (eKT peakluu, dK30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MAaccoBasi IO XMMHUYECKOIO
AJIEMEHTA B COEIMHEHUH, MAacCOBasl 10JIs1 M MPOLIEHTHAs! KOHLIEHTPALUS

BCHICCTBA B paCTBOPC, AAPO aToOMa, BHGKTpOHHBIﬁ cIiou aToMa, aTOMHas




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIIBLHOCTD, TIOJISIPHASL U HETIOJISpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIMYeCKass peleéTka (aToMHas, MOHHas, MeTaJuInJyecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, 3JEKTPOJIUT M HEAJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs  JUCCOLMALMS, PpEaKUMd HOHHOIro  OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivy,
CKOPOCTb XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCTAJLJII0B, CIIJIaBbl

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHME MTPaBUJIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HepTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOU3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJIOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOTrHO3UPOBATh BIUSHUE BEIIECTB
U XMMHMYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHME WHTErpUpOBaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSMH JIPYTHX

y4eOHBIX IPEMETOB

33

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (Hay4yHash W HAay4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaL[I/IIO O B€HOICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IMPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJga4d

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaBJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHanbHOI)
YMeHne oOBACHATH CBsI3b MOJOXKEHHs 31eMeHTa B Ilepuoandeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB W 3apsii sapa, oliiee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB TI0 JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KU M KAIBIIHS
IIpencraBienue 0  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 NOPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHHUS JJIEMEHTOB B
[lepuognueckoit cucremMe (B MalbIX NEPUOAAX M TJABHBIX
HOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenensTs:
g1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi
' HoHa
g2 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYphl B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCTTUTENh U BOCCTAHOBHUTEIb
9 YMeHne XxapakTepu3oBarh (U3NIECKHe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEMIECTB (KUCIOPOM, O30H, BOJOPOJI, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATpuUl, Kaluid, MarHui,
KaJIBITAH, aTFOMHHUM, JKEJIE30)
CIIO)KHBIX BEHIECTB, B TOM YHCJE€ WX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), nunka, xeneza (II u
' III), oxcuas! yrnepoaa (II u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MIPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTDb ITPOTCKAHUA XUMHNYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITNI
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEIIECTB
104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYCCKUX PEAKIUH W HaXOAHWTh KOJIUICCTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJAAaMH  HAy4YHOTO  TMo3HaHUS (HaOIrozeHue,
1 HU3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOM
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IOBCETHCBHOW JKM3HH, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3MI0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpeaa
' (omacHOCTH) BO3ICHCTBHS HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIEHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3YyYEHHE U OnHucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoaa M HM3YUCHHUEC C€ro CBOfICTB; IIOJIYYCHHE
BOAOpPOJa U M3YUCHHUC C€TO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €T'O CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHONM MaccoBOM  nonei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM U HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyruM U3 pacTBopa  COJH;
uccliieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHNYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «BaxHelnme HeMETaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTaIbl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakUii MOHHOro oOMEHa; KaueCTBEHHbIE PEaKlUU Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOPaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

14.1

14.2

MNpEACTABIATE PE3YJIbTATBl JKCIICPUMCHTA B (bopMe BBIBOAOB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHaBJIMBATh CBS3U MEX]ly peajlbHO HaOII0JaeMbIMH XUMHUECKUMHU
ABJICHUSIMU U IPOLIECCAMH, MPOUCXOAAIIMMHU B MaKpO- U MUKPOMHUPE,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




X. IIEPEYEHD 2JIEMEHTOB COJAEPXAHMUA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

YucTele BemecTBa U cMecu. CiocoObl pasiesieHus: cMecei

1.2

1.3

1.4

1.5

ATOMBI W MOJEKyNlbl. XuUMHYECKHE dJieMeHThl. CHMBOJBI XHUMHYECKUX
251eMeHTOB. [IpocThie U CI0XKHBIE BELIECTBA.

Xumuyeckas popmyna. BareHTHOCTh aTOMOB XUMUYECKUX AlIeMeHTOB. CTeneHb
OKUCJICHUA

3aKkOH TIOCTOSIHCTBAa cocTaBa BemlecTB. OTHocuTEeNbHAs AaTOMHas Macca.
OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa
B COCIUMHCHNU

KonuyectBo BemectBa. Moab. MomsipHass macca. MomsipHblii 00bEM Ta3oB.

BzaumocBs3b KOJIMYCCTBA, MACChI 1 YUCJIAa CTPYKTYPHBIX CAUHUIL BEIICCTBA

1.6

Puznyeckue U XUMUYECKUE SBJICHUSA. XMMHMUYECKas peaklMs U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YpPaBHEHUS
Ilepnonnueckuit 3akoH u lleprognmyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

2.2

2.3

3.1

Ilepnonnueckuii 3akoH. [leppuoguyeckas cucreMa XuMUYECKHUX 3i1eMeHTOB J[. 1.
Menneneesa. Ilepuoasl u rpymnmnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,

HOMCPOB II€pHUOJa U I'pYyIIIbl 3JICMCHTA

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aToMOB TMepBbIX 20 XHMMHUYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl [I.1. Menneneena

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYCCKHX JJICMEHTOB IEPBBIX TpéX
NnepruoaoB, KaJlkd, KaJIbIUA (pa;u/lyca ATOMOB, J3JICKTPOOTPULATCIILHOCTH,
MCTANIMYECKUX W  HEMCTAIIMYCCKUX CBOﬁCTB) n #ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXXCHHUEM DJJICMCHTOB B HepHOHquCKOﬁ CUCTEME H

CTPOCHUEM UX aTOMOB
CtpoeHue BelecTa

Xumuyeckass cBsizb. KoBaneHTHas (monsipHass U HEMOJISIpHAsl)  CBA3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMHUYECKUX  d3JeMeHTOoB.  MoHHas  CBs3b.

MeTtannyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMIETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammer u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccudukanuss u HOMEHKJIATypa HEOPTaHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIue; OCHOBAaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajlusd, Marovugd W KajJlblOWA, aJJFOMHUHUSA, KCIIC3a. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOpPOBOJIOPO/IA, CEPOBOJOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamnoB: cepel (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcunoB: MeTamoB [A-IIIA rpymm, munka, menu(ll) u

skenesa(ll, I). TTonmydyenue oKCUI0B METAIIIIOB

XVMHYEeCKHE CBOMCTBA OCHOBAaHHWM M aM(OTEpHBIX T'MAPOKCUAOB (Ha mpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3za, ULuHKa). llomyuenme ocHoBaHuUN U
aM(OTEpHBIX THJIPOKCHJIOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOH, (HochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHILIEHTPUPOBAaHHOW CEPHOM M a30THOW KHCIOT.
[Tonyyenue kucaot

OO0mre XuMHYECKHE CBOMCTBA cpenHux cose. [lomyuenue coeit

[Tonyuenue, cobOupaHHe, paclmoO3HABaHHE BOAOPOJA, KHCIOPOAA, aAMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Momyyenne amMmmuaka, CEpHOH M Aa30THOM KHCIIOT B MPOMBINUIEHHOCTH. O01ue

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEILIECTB, IO TeIIoBOMYy 3(¢ekTy, Imo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKIX YJIEMCHTOB

52

5.3

54

5.5

TennoBoii A3 PeKT XUMHUECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTENbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl ~ OKHUCIEHHSI M BOCCTAHOBJICHHSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOIUTHL. CHIIbHBIC U clTa0bIe AJIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCiOBHS MPOTEKAHMs PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKHUX peakuuidl B J1abopaTOpuu U OBITY.

HepBaﬁ NmoMoub IMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolledl  cpeapl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWICHHEe MapHUKOBOTO 3 dekTa,

pa3pymieHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, a3ota, pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siictBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [IoHsITHE O KOppO3UN METANIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

[TpuposHble UCTOYHHKH YTJIEBOJIOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEJMHEHMSX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUJICH, 3TaHOJI, TJIMILIEPHH, YKCYCHas KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIN B ) KU3HU YCIIOBEKA




Pacuérnr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




XI. YYEBHO-METOAWYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NPOLHECCA OBA3ATEJIBHBIE YUEGBHBIE
MATEPHAJIBI JUISA YHEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-¢ U3aHUE,

nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBerienue»

» Xumusi: 9-if kiacc: 6a30BbIN yPOBEHb: YUCOHHK; 5-€¢ HU3AaHUE,
nepepadbotannoe ['abpuensia O.C., Octpoymon U.I'., Cnankos C.A.

AxmonepHoe o6miectBo «M3natenscTBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

https://prosv.ru/search/?search=%D1%85%D0%B8%D0%BC%D0%B8%D 1 % 8F+%D0%B3%D0%

B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD&isAutocorrectQuery=tru

€

"[Ipoceemnienue" Kopropamus Poccuiickuii yueOHUK

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
1. HOP AKnacc https://www.yaklass.ru/

2. Poccuiickas anekTpoHHas mikosna https://resh.edu.ru/

3. LECTA — sto uudponas miardopma ajii COBPEMEHHOM IIKOJIbI

https://lecta.ru

4. O6pazoBarenbublil noptan Pemry OI'D https://chem-oge.sdamgia.ru/

5. O6pazoarensHbiit noptan Penry BIIP https://vpr.sdamgia.ru/

6. Typaup M.B. Jlomonocosa https://turlom.olimpiada.ru/news/436

7. Bcepoccuiickasi oMMITMaaa MKOJALHUKOB. https://vos.olimpiada.ru/
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