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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUHK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHUEMHIMH MpEernojaBaHus y4eOHOTO IpeaMera
«Xumusn» B 00pa3oBaTeNnbHBIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMmma mo xuMHuHM Ja€T MPEACTABIECHUE O IIENAX, OOImed cTparteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
o0s3aTenbHOE MPEIMETHOE COJepKaHUe, MPeIyCMaTpUBaAeT paclpeesieHue ero mo Kjaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPorpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, onpeaeseT BO3SMOXKHOCTU MpeaMeTa Jis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YypOBHE ILeNeld M3y4eHUs MpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHLHOM
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHpPOBAHUS MUPOBO33pEHUsT 00y4aroerocs, ero
NPECTaBICHUN O MAaTEPUATILHOM €IMHCTBE MUPA, BXKHYIO POJIb HTPAIOT (pOpMUpYyEMbIe XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
pelieHuss I00aTbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS UYEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, POOJIeM 3ApaBOOXPAaHEHUS.

N3ydenune xumun:

CIOCOOCTBYET pealnu3aliid BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OpPMHUpPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOM  J€ATEeIbHOCTH,  OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT €O CIEeUU(UKON HAydyHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIS1a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAalloM B (P OPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

CHoCcOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHUSIM, K TIPHPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3zoBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHs B OOy4YEHHH XUMHUHU 00€CIedYHBAIOTCS crenuuKoN coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumMuum Ha ypoBHE OCHOBHOIrO 0011ero oOpa3oBaHUS OPUEHTHUPOBAH Ha OCBOCHHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUUECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoaa K €€ uazydeHuro. ConepaHue CKIAAbIBAETCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM



JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUS 3HAHWW HAa OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

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

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AJIEKTPOIUTUICCKON AUCCOIUAIIH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUST PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBINOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBocHHE MPOrpaMMBI M0 XHUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHMIO TPEACTABICHUS O
XMMUYECKOM COCTaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPHUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
MPOUCXOAUT C TPHUBJICYCHUEM 3HAHUW W3 PAHEC W3YYCHHBIX YUYEOHBIX MPEIAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3y4eHNN XUMUU TPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MMPAKTUYECKOM JeSTEIbHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUCCKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIICHWH MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAyKu, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEJILHOW U YUEOHO-UCCIEI0BATEILCKOM ACATEIHbHOCTH, OCBOEHUHU MPaBUJI O€3011aCHOTO
oOparieHus ¢ BeeCTBAMH B MTOBCETHEBHOM JKU3HMU.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHMsI Ba)XHOE 3HAUYCHUE
MPUOOpPENH TaKKe 1eH, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TIPUHSATHUIO PEIICHUM, CIIOCOOHOW aJanTHPOBAThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYecKoe MpuoOIIeHrne O00ydJarmuxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IIO3HaHUS,
(GOpMHUPYIOIUM MOTHUBAIIMIO U Pa3BUTHE CITOCOOHOCTEN K XUMUH,

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HON MEATEeIHbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOUYEBBIX HABBIKOB (KIFOUYEBBIX
KOMTIETESHIIHI ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJI€ YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TIONYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TPHU pEHIeHHH TpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opmMupoBaHue y 00y4aroMMXCcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXAIOWIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1miee YnCiIo 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaJbHbIe XUMHYECKUE TOHATHUS

[Ipenver xumuu. Ponb XUMHHM B JKU3HM 4YellOBEeKa. XUMHUS B CHUCTeMe HayK. Tema u
BemlecTBa. Du3nueckne CBOWCTBA BELIECTB. ArperatHoe cocTossHue BemlecTB. [loHsTue o
METO/Iax MO3HaHMs B XUMHH. UnCThIe BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI M MOJIEKYNIBI. XUMHYECKHE O3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocThle U ClIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAas
Macca. MaccoBas 0151 XUMHUYECKOTO DJIEMEHTa B COSTMHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHasgs macca. B3anmMocCBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMUYECKHe ypaBHeHH. Kiaccupukamus XUMHUECKUX PEeaKIui
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMHUYECKOW MOCYJI0M, MpaBUiIaMu pabOThl B J1abOpaTopuu M NMpHUEMaMU
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYIOBAaHHEM, M3YUYCHHE U ONMUCaHWE (U3NYECKUX CBONCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (pr3nueckux (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
NpOKaJIMBaHUE MEIHOHN MPOBOJIOKH, B3aUMOJIEHCTBHE MeJla ¢ KUCJIOTOM) sABJICHUM, HaOmo1eHe
U ONMCaHWE TPU3HAKOB TIPOTEKAHUS XWMHUYECKHUX peaknui (pasloKeHwe caxapa,
B3aMMOJICIICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHnue rugpokcuaa meau (1) npu
HarpeBaHuu, B3auMoJeicTBue sxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pas3jielieHuss CMeced: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHHUE, JUCTHILIALMNA,
xpomarorpadus, TpOBENEHHE OYUCTKH TIOBAapEHHOW COJHM, HAONIOIEHNEe W OINHCaHHe
pe3yJIbTaTOB TPOBEACHUS OIbBITA, HLUIIOCTPHPYIOMIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE
MoJienei MoJIeKyI (IIapOCTEPIKHEBBIX ).

BaskHeiiue npeacTaBuTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TONMydeHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajuioTporHas MOJU(pHUKAIHS
KHCIIOpO/Ia.



TennoBoit >(pdekT XUMHUYECKOH peakluh, TEPMOXHMHUYECKHE YpaBHEHHs, 3K30- U
HAOTEPMUYECKUE peakuuu. TomaMBO: yrosb M MeTaH. 3arpsi3HEHUE BO31yXa, YCWIECHHE
NapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemMeHT M mpoctoe BemiecTBO. HaxoxaeHue Bojopoaa B IPHUPOIE,
buznyeckue 1 XuMUYeCKre CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

Monsipublii 00bEM ra30B. Pacu€Thbl 1o XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiictBa BoAbl. Boxa kak pacrtBopurens. PactBopbl. Hacklennsie u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas [0yl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOAE M B KU3HU
yenoBeka. KpyroBopot Boabsl B mpupoje. 3arpsisHEHHE MPUPOIHBIX BoA. OXpaHa UM OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcuapl. Kiaccubukanus OKCHIIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmyyeHne okcuaos.

OcuoBanus. Kiaccudukanust OCHOBaHMH: MIEMOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkinatypa ocHoBaHuidl. Pu3znueckMe M XUMUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBAaHUM.

Kucnotsl. Knaccudukamus xkucnor. Homenknarypa kucinor. Ou3nuecKkue ¥ XUMHUUECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenknatypa coisieid. @u3nueckue U XUMHUUYECKHE cBoicTBa cojel. [lomydyenue
COJICH.

I'eneTnyeckas CBA3b MEXKIYy KJIACCAMHU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumMeHm:

Ka4eCTBEHHOE OIpeIeNIEHUE CO/IepKaHMsl KHCIopoa B BO3/yXe, MOJIydeHHue, coOupaHue,
pacrio3HaBaHME W HU3y4Y€HHE CBOMCTB KHCIOPOZA, HAOIIOJCHHWE B3aWMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHusi ropeHus (mmoxkapa), 03HaKOMJIEHUE C
oOpa3liaMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOMCTB BOjopona (TOpeHue), B3auMojeicTBHe Bogopoaa ¢ okcuaom wmemu (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMI0IeHEe 00pa3I0B BEUIECTB KOJIMYECTBOM
1 monb, uccaenoBaHuE OCOOEHHOCTEW pPAacTBOPEHUS BELIECTB C Pa3IM4HON pacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE
BUJIEOMATEPHAJIOB), UCCIIeOBaHNE OOpPa3lloB HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pAacTBOpPax KHCIOT U LIEJIOYEH, U3ydeHHe
B3auMmoeiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMU,
peakuuii HeWTpanu3aluud, MOJyUYeHHE HEpPaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHWE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIbHBIX 3314 10 TeMe «BaxHelue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpneseeBa. Ctpoenune aToMOB. XHMHYECKasl CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn

[lepBble TOMBITKH KJIACCUPUKALNUKA XUMHUYECKUX dyieMeHToB. [loHsTHE O rpynmax
CXOJHBIX 2JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJOreHbl, MHEPTHBIEC Ia3bl).
DJeMeHTHI, KOTOpbIe 00pa3yoT aM()OTEpHBIE OKCUIBI U THAPOKCUJIBI.

Ilepuonnueckuii 3akoH. llepmoamueckass cucrema xumuueckux a3nemeHtos . U.
MenneneeBa. KoporkomepuoaHass u JyMHHONIEpUOAHAs ¢opmbl [lepuonnyueckoid CUCTEMBI



xumuueckux ssemeHTtoB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DuU3HUECKUd CMBICT
HOPSIIKOBOTO HOMEPA, HOMEPOB I1EPUOJIA U TPYIIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIx szaep. M3orombl. Onextponbl. CrpoeHue
AJIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonyeckoil cucTembl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U IIEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKd U npakTuku. JI. 1. Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

M3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYEel, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (rOpeHue, peakliuu pas3ioKeHNs, COETUHEHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISETCA
Yyepe3 HCIIOJIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUISl OT/AEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC ITOHATHSA: HAY4HbIH (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, B3JEKTPUUYECKUN 3apsll, BEUIECTBO, TeJIO0, O0BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, a3, (PU3NYECKHE BEJIWYMHBI, €IUHUIIBI W3MEPEHHUs, KOCMOC, IUIaHEeTHl,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, Ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMHUYecKHX »siemMeHToB J[. .
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHMH CBOMCTB XUMHYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalblUs U UX COEAVNHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproanyeckoii cucTeMe U CTpPOEHHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMHUYECKOM CBSA3M. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEHMIETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo HU3MEHEHHMIO CTeleHen



OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). DK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUSI.

[TonsiTne o cxopoctu XuMU4eckoil peakiuu. [lonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanuse. llonatne o XxumuueckoM paBHOBecHH. DaKTOpbI, BIHAKOIIME HA CKOPOCTb
XUMHUUYECKON pPEeaKIMU U T0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHWE YPaBHEHHH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIIOJIb30BaHUEM METO0/1a HJICKTPOHHOI 0 OaaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C Pa3jIMYHbIMM BHJAMU XHMHMUYECKOH CBS3U.
Crenenp qucconnanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YCloOBHsI MPOTEKaHUs peaklUil HMOHHOrOo OOMEeHa, NOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUI M COJIEH B CBETE
IpEJCTaBICHUM 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pEaKIUU Ha HOHBI.
[TonsiTvie 0 TUAPOIN3E CONIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, Ipoliecca AUCCOLMALUU
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUaNIOB), IPOBEJIECHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BBIACNCHHE Tra3a, OOpa3oBaHME BOJbI), OINbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiUil (FOpeHue, peakiuH pa3iokKeHUs, COEAMHEHUS),
pacro3HaBaHHE HEOPraHWYECKUX BELIECTB C IOMOIIbI0 Ka4eCTBEHHBIX pEaklUUd Ha HOHBI,
pelIeHre IKCIIePUMEHTaIbHBIX 3a/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CtpoeHue U (u3MUecKHe CBOICTBA IMPOCTHIX BEIIECTB — TraJOr€HOB.
XvMHYecKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEeMeTallaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyu€HHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHU3M UelloBeKa. BaykHelmme XiI0puabl
U X HaXO0X/IEHUE B IPUPO/IE.

O6mas xapakrtepuctuka 37eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pU3MUECKHe CBOWMCTBA NMPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KHUCIOT M crenuduueckue). XUMHYECKUEe pPeakluu,
Jekallde B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. Ilpumenenue
cepHoll KucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLEHUS.



OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoie, (HU3UYECKue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYEeCKHUe
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMsI, UX (HPU3MUECKUE U XUMUYECKHE CBONCTBA,
npuMmeHeHue. KadecTBeHHass peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyudeHHE,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TNpEeACTAaBUTENs Kiacca KUCIOT U
cneuuduyeckne). Mcnoiap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynobpenuii. XUMHUECKOE 3arps3HEHUE OKPYXKAIOUIeH cpeibl COSUHEHHUsIMH a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUPUKALNN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, moiyueHue. Mcnonp3zoBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapaktepuctuka 31neMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusmueckue 1 XUMHUIECKne cBoiicTBa. Axcopomus. Kpyropopor yriepoaa B mpupoe.
Oxkcunspl yriaeposaa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOrO TMOTEIUICHHUs KJIMMaTa, MapHUKOBBIA APQeKT. YTonbHas KUCIOTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH U CEJIHCKOM XO3SHCTBE.

[lepBoHayanbHbBIC TOHATHS 00 OPraHUYECKHX BEHIECTBAX KAaK O COCNMHEHHSX YIJepoja
(MeTaH, 3TaH, JTHWJEH, AaleTWJICH, ATAHOJ, TJHIEPHH, YyKCyCHas Kuciora). IIpupogHbie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [IoHsATHE 0 OHOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HH 4YelIOBeKa. MarepuaabHOE E€IHHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCTMHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencraBneHuss o0 okcune kpemuaus (V) u
KpeMHHEBOH KucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BakHeiimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHUs CTPOUTENBHBIX MaTEPUAIOB B TIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPTaHMYECKUX BEHIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-WOHBI U HAOIIOACHWE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakaromue (U3NYeCKue U XUMHUYECKHE CBOMCTBA T'aJOr€HOB M MX COECIUHEHUH (BO3MOXKHO
UCITIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOTEHHUJIOB),
O3HAaKOMJICHWE ¢ oOpa3iamMu cepel M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJICOMATEpPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS — caxapa TMOJ  JICHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakIMM Ha Cyiab(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MOYHO HCIIOJIb30BAaHHUE BHIEOMATEPUANIOB), 00pa3iaMu a30THHIX U (pochOpHBIX yrnoOpeHui,
HoJydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdarT-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON A30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO



HCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yUYEHHE MOJeNeld KpUCTANTMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aAcOpOlMU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJIyyeHue, coOMpaHue, pacrio3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHUE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PELICHUE 3KCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxnenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCAUHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX OJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuieckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBSI3b M METAJUIMYECKas KpHUCTAJUIMYeCKas
peméTka. ODJIEKTPOXUMHUYECKUN psJ HanpsbKeHUH MeTawioB. PU3MUECKME U XUMUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl Moxy4eHuss MeTauioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTanb, YyTyH, JIOPATIOMHHAN, OpOH32a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{eounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Npupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI U TUAPOKCUIIBI HATPpUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCTUHEHUMN.

[[{enouHo3emMenbHbIE METAUIBI MarHuid M KajabUui: mnojoxkeHue B Ilepuomgmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpoe€HHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. OU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHusl U Kajlblusa. BaxkHedume coeauHEHUs
KaJbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCT BOIBI M CITOCOOBI €€ YCTpaHCHUSI.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xuMuueckux snemeHTtoB J[. N.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoJeHue B npupoae. Gusnyeckue U XUMHUECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XuMUYeCcKux a3nemeHTtoB J[. H.
MenneneeBa, CTpO€HHUE aTOMa, HaXoJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okcuasl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocraB, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3YNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJNH30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KaJIbIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, TpoIlecca TOPEHHUS XKeie3a B
Kucimopone  (BO3MOXKHO  HCIIONB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MAarHUs, KaJIbIUs, AIFOMUHUS, IMHKA, xkene3a (I1) u xenesa
(1), memau (1), HaGMO/ICHIE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
KaJIisg ¥ KaibIHs (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCH/IA IIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BaxkHeline MeTasuibl U UX COSUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemectBa 1 Marepuansl B TOBCEIHEBHOM KM3HU YelIOBEeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momomis MpH XUMHUYECKHX OXOTax H
OTPABJICHUSIX.



XUMHYECcKOe 3arps3HeHHE OKpYyKarolen cpepbl (MpeaeabHas JOMycTUMasi KOHIEHTpaLus
BemecTs, ganee — [1JIK). Ponb xumun B pemeHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUATIBI).

Mesricnpeomemmnie ceazu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHUU XMMMH B 9 Kiacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/ACJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIC MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEpUOAUYHOCTb,  HAONIONEHHE,  AKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®usnka: Marepus, arToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, HN30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUYECKUI 3apsj, M[POBOAHUKH, MOJYIPOBOJHUKH,
JURJIEKTPUKH, (POTO3JIEMEHT, BEILIECTBO, TEJIO, 00bEM, arperaTHOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KpPUCTAJUIMYECKass pEmETKa, CIUIAaBbl, (PU3UYECKHE BEIHYUHBI,
€MHULbI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COIHILE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNabTaThl OCBOEHHUS NPOTrPaMMbl OCHOBHOIO 00IIero o00pa3oBaHus
JIOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUU B €JUHCTBE YU4EOHOM M BOCIIUTATENbHOMN 1€ATEIbHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUMCKHUMHM  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMU U HOpPMaMH MOBEJACHUS U
CHOCOOCTBYIOT MpOIIeccaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3AIMN 00yUarOIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXalOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpEeHHE ONbITa ACSTEIbHOCTU Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAU€HUS XUMHYECKONM HayKH B >KM3HH COBPEMEHHOro OOIEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpManueil 0 mepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001I1ecTBa;

2) rpPaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHUS] O COIMAIbHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO HIOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOEKTOB, CTPEMJIEHUS K



B3aMMOINIOHMMAHUIO M B3aUMOIIOMOIIM B Mpollecce 3TOi y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHE M TMOCTYNKU CBOMX TOBAapHUIIEH C MO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE  MPEJCTaBICHUS O  BEIIECTBE U  XUMHUYECKOHM  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH MU COCTABJISIIOLIME OCHOBY JUIsSt
MOHWMAHUS  CYINIHOCTH HAYYHOW KapTHUHBI MHpa, NOPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJIbI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOAHON CPeoid, O posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTeJIbHbIE MOTHUBBI, HANPABJICHHBbICE HA IOJYyYEHHWE HOBBIX 3HAHUU [0 XHUMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMbIX TMPOIECCOB U SIBICHUMN, IO3HABATEIIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpPaTypOd, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JHOO03HATEIHbHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
€caM000pa30BaHUI0, IPOEKTHOM U HCCIEA0BATEIBCKOM NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHEHIIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370pPOBBIO,
YCTaHOBKHM Ha 3/J0pOBbIM 00pa3 >KM3HMU, OCO3HAHHE MOCIEACTBHA U HENPUSTHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojis, HapKOTHKOB, KYpEHHS), HEOOXOAUMOCTH COOIIOICHUS
nmpaBwI 0E30MaCHOCTH TPH OOpAIEHHUH C XMMHYSCKHMHU BEIIECTBAMHU B OBITY W peaIbHON
KU3HU;

5) TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO Mpodeccuii U Tpyaa pa3IndHOro poja, YBaXKEHHE K
TPyly U pe3yiabTaraM TPYAOBOWU JESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMECHEHUS
MpPEAMETHBIX 3HAHUW TIO0 XUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAILHOW TpPaeKTOPUU
MPOJOHKEHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHATbHONU NeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTH aIallTUPOBATHCA B MPOGECCHOHATBHOM CpeIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH I[eJIecCO000pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 U Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOICHHUS TIPAaBIII O€30MacHOTO MTOBEAEHUS TP pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIUAX, YTPOKAIOLIUX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MMOJIydaeMble NpPHU H3yYECHUH XUMHH, IS PeIleHUs
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPEAOi, AJIsl MTOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM M TyTeH MX perieHus
MOCPEJICTBOM METOJ0OB XUMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATBLHOM MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3ylIbTaTOB BBIICISAIOT 3HAYUMBIC I (opMUpOBaHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATUS (3aKOH, TEOpHSsl, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 ATHX MPeIMeTOB (OPMUPOBATH MIPEICTABICHUE O



LIEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCaJlbHble yuyeOHble AEHUCTBUS (IIO3HABATENBHBIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOpBIE OOECIeYnBa0T (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOMN EATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eiiCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

YMEHMSI HCIOJIb30BaTh MPUEMBI JIOTMYECKOI'O MBIIUIEHUS IIPM OCBOEHUM 3HAHUIU:
pacKpblBaTh CMBICII XMMMUYECKHUX MOHATHM (BBIAECJIATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUAMH), UCHOIb30BaTh MOHATHUS IS OOBACHEHUS
OTHENBbHBIX (DAaKTOB U SBJIEHHUH, BBIOMpATb OCHOBAHUSA M KPUTEPUM Ul Kiaccu(UKaLUU
XUMHUYECKHX BEIIECTB U XMMHUECKUX pEaKlUi, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€TyKTUBHBIE,
10 QHAJIOTUH ), A€1aTh BBIBOJBI U 3aKIIIOYEHHUS;

yMEHUE NPUMEHATh B MpOLEeCCe MO3HAHUS MOHATHS (IpeAMETHbIE M MeTalpeiIMEeTHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NPe0Opa3OBHIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — NpU peleHUH Yy4eOHO-
[IO3HABATENIbHBIX 33734, C Y4YETOM OSTHUX MOJEIBHBIX MPEACTaBICHUN BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU M3YyYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB M
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
IPOTUBOPEUMS B H3Y4aeMbIX IPOLIECCAX U SABICHUAX.

Ba3oBble ucciiefoBare1bcKue 1eiCTBUA:

YMEHHME HCIOJb30BaTh IOCTABJIIEHHbIE BOIPOCHl B Kaue€CTBE MHCTPYMEHTa IIO3HAHUS, a
TaKK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHIO, OpraHM3allid U MPOBEJCHHIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M Ipoliecca, CAMOCTOSTENIbHO TPOrHO3UPOBATh €TI0
pe3ynbTar, GopMmynupoBaTh OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 (GOpM IPECTaBICHUS, TOJYyYaEMYIO U3 Pa3HbIX UICTOYHUKOB (Hay4yHO-TIONYJspHAsl IUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHME MPUMEHSATh Pa3IN4HbIe METO/bI U 3alIPOCHl IPU MOUCKE U 0TOOpe MH(pOpMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a4a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHE OIblTa B 00JAaCTH MCIOJIb30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJOIHH, OBIaJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpencTaBiIeHUS
uH(pOpMallMl U WIUTIOCTPUPOBATh peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCMONb30BaTh M aHATU3UPOBaTh B Mpolecce y4yeOHOM M HcCiae0BaTeNnbCKOM
JEeSTeNIbHOCTH UH(POPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJICKOT0 X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKpYXKarolel MpUpoaHON CPebl.

KoMMyHuKaTHBHBIC yHHBepcaabHblIe y4eOHbIe JeHCTBHUSA:



YMEHHUS 3aJaBaTh BOMPOCH (B XOJe Auaiora W (Wiu) JTUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIHFHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;
YMEHHUsI IPEACTABIIATH MOMy4YEeHHBIE Pe3ybTaThl TO3HABATEIBHOMN IEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaTh IPE3CHTAlUMI0 PE3yJbTaTOB BBIIOJHEHUS XHMHYECKOTO
IKCIIEPUMEHTa (JIa0OpaTOPHOTO OMBITA, JTAOOPATOPHOW pPaOOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIIIECTB, YU€OHOTO MPOCKTA);
yYMEHHsI y4eOHOTO0 COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM MO3HABATEJILHON U
MCCJIEIOBATEILCKON NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
OOIIMX WHTEPECOB U COTJACOBaHMS MO3MLUK (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONpEAeIICHIE KPUTEPUEB 10 OI[CHKE KayecTBa
BBITIOJIHCHHOW PabOThI U IpyTue).
PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:
YMEHHUE CaMOCTOSITENIHO OMPEACIATh eI JeATebHOCTH, INIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATENLHOCTH, BBIOMpPATH
HaubOosnee HS(QeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIA aITOPUTM AEUCTBUH MpU
BBIITOJIHEHUH 33JaHUH C y4ETOM TMOJyYeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUIX, OLIEHUBATh COOTBETCTBHE TOJIYYCHHOTO pe3ysIbTara 3asBICHHOW LIENH,
YMEHHE HCI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/JaHUI.
MNPEIMETHBIE PE3YJIBTATHBI
B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJNEPIKAHMS,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell mporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
o0yJarolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUH, cnenuduyeckue A
OpeaMETHOW 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJTYYEHUI0 HOBOTO 3HAHHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUsX.
K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:
® DPACKpBIBATh CMBICT OCHOBHBIX XMMHYECKUX TOHSATHI: aTOM, MOJEKYlIa, XUMHUIECKUI
BJIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJTHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJSpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSIpHAsh Macca, MaccoBas JOJII XHUMHYECKOTO
DIIEMEHTAa B COCIMHEHHWH, MOJSIPHBIA OOBEM, OKCHJA, KHCJIOTa, OCHOBaHHE, COIb,
AIIEKTPOOTPHUIIATEIHLHOCTh, CTETIEHb OKUCIICHHSI, XUMHUECKas peaKius, Kiaccuurarus
peaKIMii: peaKkIM COeANHEHHs, pEaKI[MH Pa3JIOKEeHUs, PEaKIIMU 3aMELICHHUs, PeaKI1H
00MeHa, 9K30- ¥ PHIIOTEPMUYECKHE PEAKIIHH, TEIUIOBOK A (EKT peakinu, sSApo aToMa,
JJIEKTPOHHBIA CIIOM aTtoma, aroMHas opOuTanb, pajuyc aromMa, XMMHUYecKasl CBs3b,
MOJISIpHAsl W HETOJIIpHAs KOBAJICGHTHAsl CBSI3b, MOHHASI CBsI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;
® UTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHUYECKHX TMOHSITHH W TPUMEHSTH JITH
MOHSITHS TIPH OMTUCAHHUH BEIIECTB M UX MPEBPAIICHUL;

® UCMOJb30BATh XUMHUECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OpPMYT BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIINN;

® OMNpeneNisITh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OHMHAPHBIX COEIWHEHMSAX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BEHIECTB K



onpeAenéHHOMY Kiaccy COeAUHEHMH 1o QopmyrnaMm, BHI XUMHUYECKOM CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPIraHUYECKUX COCIMHECHUSIX;

packpbiBaTh cMbicn Ilepuoguueckoro 3akona /. . MenneneeBa: 1€eMOHCTPUPOBATH
MOHUMAaHUE MEPUOJANYECKOM 3aBUCHUMOCTH CBOMCTB XMUMHYECKHUX 3JIEMEHTOB OT HX
nosnoxenuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHMSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;
ONKCHIBAaTh M XapakTepus3oBaTh TabmuyHyto (opmy I[lepuognueckoit cucTembl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpynma)» u
«moboyHas moxarpynmna (b-rpymma)», mameie W OONBIIME TEPUOMABI, COOTHOCHUTH
00o3HaYeHHsI, KOTOphIe UMEIOTCS B Tabmuie «l[leprogudeckas cucteMa XUMHYECKHX
snemeHToB J[. 1. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATH XUMUUYECKUE AIIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peakiuu (10 YMUCIy W COCTaBy Yy4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO TETIOBOMY
sbdexry);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUWE [pUMEpaMU  MOJIEKYJISIPHBIX  YpaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTHM OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPALICHUHN B Pa3IUYHbIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENbHYIO MOJEKYJISIPHYIO U MOJISIPHYFO MAacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 dJIeMEHTa 1Mo (opMylie COSAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOM pPEeaKInuu;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHME, 0000IIEeHNE, CUCTEMATU3allMI0, KIACCU(UKALIMIO, BBIIBJICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX DPEaKIIHM,
€CTeCTBEHHO-Hay4YHbIE = METOJbl  TO3HaHUS  —  HAOMIOJeHWe,  H3MEpeHHe,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeabHBIi U MBICTICHHBIN);

CleoBaTh MpaBWJIaM TOJb30BAaHUS XWMHUYECKOW TIOCYyIOH U  J1abopaTOpHBIM
000py/s0OBaHUEM, a TaKXkKe IpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYSHHUIO
U CcOOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJAA M KHCIOpPOJa), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEW PaCTBOPEHHOIO BEIECTBA, IJIAHUPOBATh
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB MIENOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K xonuy oOyueHust B 9 kJiacce mpeIMeTHBIE pe3ylbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUH: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYEcKas peakius, XUMHYecKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, HJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, PpeakIU HOHHOrOo OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUU,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHME M BOCCTaHOBJIEHUE, AJJIOTPONMs, aM(OTEepHOCTb, XHMHUYECKas CBS3b



(koBaJleHTHasl, WOHHAs, MeETAJTIMYecKas), KpHUCTaJUIMuecKas pemeéTKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM peakluu, IpeneiabHO JOIMyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U NPUMEHSATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCTOJIb30BAaTh XUMHUECKYI0O CHMBOJHKY JJISI COCTaBIeHHS (OpMyT BELIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIacCy COEeIMHEHUN Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOH
dopmyie, xapakTep cCpelsl B BOAHBIX PAacCTBOPAX HEOPraHUYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKOM pelIETKA KOHKPETHOIO BEILIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OINKCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepuognueckoit
CUCTEMbl XMMMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJlaBHas noArpynmna (A-
rpynna)» u «mnobounas noarpymmna (b-rpynma)», manele u OGoJbLIME MEPUOJIBI,
COOTHOCUTh O0O3HAuUEHHUS, KOTOpblE HMEIOTCA B MEPUOAMYECKON Tabiuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsi sizpa, o0Iee Yrcio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB D3JIEMEHTOB U HX
COEIMHEHUI B IpeJenax MaJbIX MEPUOJIOB U TJIaBHBIX MOArPYHI C YYETOM CTPOCHUS
UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENH OKUCIIEHNS XUMHUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIMEe W crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALIMU KUCIIOT, IEI0YEH U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAMHU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKaHUs XMMUUYECKUX MPEBPAILIEHUH B pa3INYHbIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTA Mo (hopMyJie COeUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO XUMUYECKON peakuu;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCynol M J1abopaTopHBIM
00OpyJIOBaHUEM, a Tak)Ke MpaBHUa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
¥ cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIIIEKHCIIOro rasa);



IIPOBOAMTH PEAKLMH, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OINBITHBIM HYTEM XJIOpUI-, OpoMui-, HMOAMI-, KapOoHar-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHUA-UOHBI, KATHOHbBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;
IIPUMEHSATh OCHOBHBIE OIEpPAL[MU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHUCTEMAaTHU3AlUIO, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX
CBsi3el — JUId W3Yy4YeHHsl CBOMCTB BELIECTB U XMMUYECKHUX PpEaKLUil, eCTeCTBEHHO-
Hay4yHble METOAbl IO3HaHWs — HAOJIOAECHUE, U3MEpEeHUe, MOJCIUPOBAHUE,
HKCIEPUMEHT (peanbHbIil U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 0 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 0 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnunoreka LIOK

31 XHUMHYECKHX dJ1eMeHTOoB []. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUHU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE 0 METOAAX TO3HAHUS B XUMUH 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasua
3 paboThI B 1a00paTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa [JOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOXKHBIE BENIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmorexa HOK
YAp ye https://m.edsoo0.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BamreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boraucienuns konmudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKHX bubmorexa [JOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHi
18 (coe I/IH(I;HI/HIH a3JI0KCHHS e bubmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHIMKIoneaucT. O000IeHHE 1 bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHui
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bub6nuorexa [IOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d37fa
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuyi OKUCIIEHUS bubmmorexa LIOK
poa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOpHH U MPOMBIIIIEHHOCTH bubmorexa LOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edso00.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TomnmuBo (HedTh, YTOJIb U METAH).
25 3ar }I3HeI§I/Ie(1];03 yra CII0COOBI Zro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenue u coOMpaHue KUCIOPOaa bubmorexa [JOK
yi . p pOa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsTHe 0 KHCIIOTaX U COJIAX bubmiorexa HOK
https://m.edsoo.ru/ff0d50d2
Croco05I TToJIyUYeHNsT BOOOPOJa B
30 sabopaTopuu y:[ OBE oi{::{ 21a60Ta bubmiorexa HOK
patopuit. LIpoBep p https://m.edsoo.ru/ff0d4ddo
o teme «Bonmopoxa. Kucnorsl. Conuy
31 [IpakTuueckas pabora Ne 4 o Teme bub6nuorexa [IOK

«[lonydyenue u cobupanue Bogopoaa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790
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W3YyYEHHUE ETO CBOMCTB)

32

Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

ABorazpo https://m.edsoo.ru/ff0d542e
Breruucnenus 00béMa, KoaudecTBa
33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P " peait . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI Ta30B
35 dOu3nIecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnunoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 u HeHaCBIpeHHLIIe) acTBOpbl. MaccoBas bubmorexa HOK
n PacTBEOPRL https://m.eds00.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
OnpeaeIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtpomnsHast padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCupUKaIus, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOICTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnoreka [HOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SI};) oI )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa LHOK
N v ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'eneTnyeckas cBA3b MEXKIY KilacCaMu bubnnorexka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0600611eHre U cucTeMaTu3alus 3HaHu!
B H https://m.edso00.ru/00ad9ch2
KonTtpomnsHast padora Ne3 mo reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa LHOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Iepuoanueckuii 3aK0H U
52 [Tepuoanueckas cucTeMa XUMHUIECKUX bubmoreia HOK
proa https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
53 [lepuoapl, rpynmbl, MOATPYIIIIbI bubnmoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Crpoenue atromoB. COCTaB aTOMHBIX

https://m.edsoo.ru/00ada52c
bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YeK
N bu6mmoreka [IOK
55 aToMOB 3J51eMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6hc
cucremsl /. 1. MenneneeBa
XapakTeprucTuKa XMMHUYECKOT0
56 AJIEMEHTA TI0 €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyueckoro 3akoHa st
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MenneneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
rpaKIaHUH
O06o00611eHre U cucTeMaTH3amus
58 3HaHI/IHI;/Bce OCCHIICKas 1T 011136 OYHas bubmmorexa [OK
P POBEp https://m.edsoo.ru/ff0d61c6
pabota
KonTponbnas padota Ne4 no teme
59 "Crpoenue atoma. XUMHYECKas bubnnorexka [HOK
cBs3b"/Bcepoccuiickas nmpoBepovHas https://m.edsoo.ru/00adb486
pabota
DIIEKTPOOTPHULIATEITBHOCTh AaTOMOB bubnmuotexa [JOK
60
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 n
OFTHAZ XHMITICCKAT CBASD https://m.edsoo.ru/00adac34
62 KoBasieHTHast monsipHast XUMUYECKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHas XuMu4eckas bub6nuorexa [IOK
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CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
o4 CTeneHs okucIeHiA 1 https://m.edsogru/OOadae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 OKHCIIMTEIM U BOCCTAHOBUTEIIH 1 https://m.e dsogru 100adb076
67 PezepBHblit ypok. O6o011eHuE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PezepBublit ypok. O60011eHUE U 1 bubnnorexa [HOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni buGnnorexa LIOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
s https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEaKIuy B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK



https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add5d8
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https://m.edsoo.ru/00addd12
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GU3nvecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmorexa OK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. v 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aAMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

bubmuoreka [JOK

45 %
YPABHCHHMAM XHMIHCCKHX PCAKIHH, https://m.edsoo0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK

47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b?2

48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2

49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8

50 Baxkueiime coeTuHEHNA KAJIbLIUS bubmmorexa LHOK

. 1 https://m.edsoo.ru/00ae15e8

51 O00011eHNEe U CUCTEMATU3 AL
3HAHUH.

59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme

53 "XEcTKOoCTh BOABI 1 METOIEI €€ bubmmorexa [TOK

Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64

56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMAPOKCHUIBI U COJIN JKelle3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTtponbHas padora Neb no teme
62 «Baxueimme MeTaibl 1 UX
COEZMHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOT'PAMMBbBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATHA»

11

1.2

13

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX [OHATHM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTENIbHAs aTOMHas M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JS XUMHUYECKOIO
AJIEMEHTA B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCUpUKallMsg  pEaKIHil: peakuud  COCAMHEHUS,  PEaKIHH
pa3IOKEHUs, PEAaKIMW 3aMEIICHHs, peaknuu OoOMeHa, JK30- U
SHAOTEPMUYECKUE PEaKLUU, TEroBoi 3¢ (deKT peakiuu, pacTBOp,

MaccoBast 10Jis BeulecTBa (IIPOLeHTHAs! KOHIIEHTpaI|sl) B pacTBOpe
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX IOHATUN H
MPUMEHSITh 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpaLLlEHUI
MCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJII COCTaBJIeHHUS (Hopmyi

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNniaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMMHUYECKHE peaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDPHYIO M MOJISIPHYIO MAaCChI

BCIICCTB

1.8

1.9

BBIUUCJIATHE MACCOBYHO JOJIO XHUMHYCCKOTIO 3JJICMCHTA II0 (bopMlee

COEIMHEHMN,

BBIYHUCIIATE MaCCOBYIO JOJIIO BCHICCTBA B paCTBOPEC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUs — HaAOJIO/IEHUE,
U3MEPEHHE,  MOJICIMPOBaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XHMMHMYECKHUX TOHATHUN: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPIraHN4YCCKUEC BEIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (ONHUCHIBaTH) O0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3jIMYHBIX KJACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMHu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HUX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHlCHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBWJaM MOJb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpalIeHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU TIO BBIOJTHEHHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOJA M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

MHAMKATOPOB (1akMyc, peHondTanen, MeTHIOPAHK U IPYTHe)
IIPOBOAMTD PAcU€ThI [0 YPABHEHUIO XUMUYECKON peaKIuu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepmogmueckass cucrema
xumudeckux snemeHToB J[. M. MennaeneeBa. CtpoeHHne aTOMOB.

Xumundeckas cBi3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC peaknuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHMX IIOHSATUH: SApO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMUYECKasl CBA3b, IOJIApPHAs M HEMNOJIAPHAs KOBAJEHTHas CBS3b,
SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUE 3JICMCHTbBI




3.3

3.4

OINKCHIBATh W XapaKTepPH30BaTh TaONM4HyI0 Gopmy Ilepmommdaeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epruoabl

packpsiBaTh cMmbica [lepuomnueckoro 3axkona [[.M. Menneneena:
JIEMOHCTPHUPOBATh MOHUMAHUE MTEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHUX DJJIEMEHTOB OT HUX TnoJokeHus B Ilepuoamueckoit

CHCTEMCE

3.5

COOTHOCUTH  0003HAu€HHUsi, KOTOpble HUMEKTCI B  Tabiuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos .M.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4uciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OIIpCaACIsATL BHO XHMHYCCKOH CBSI3U (KOBaJIeHTHaH n I/IOHHaSI) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMHUYECKas peaKknus»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, 3IIEKTPOJUTHYECKAs JAUCCOLMALIMS,
peaknMu MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble " HeoOpaTHMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKUCJIUTETD,
BOCCTAHOBUTEIIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOB&IEGHTHAs, HWOHHaf,
MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKOH pCaKknuun

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUN U

IMPUMCHATH OTU IMMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ




1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM UCCOLMALMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

14

1.5

pacCKpriBaTh CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ

HIOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajaHca ITUX PeaKLuil
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOU peaKkiuu

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaibl U HX

COCAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKTepU30BaTh (OMUCHIBATh) 00IIKE U CTICU(PUUISCKUE XUMHIECKUE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, TOJTBEPXKIAs ONMUCAHHE
pUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3jIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTOpHBEIM O0OpYIOBaHUEM, a TaK)Ke MpaBUiaM OOpaIIeHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMUSMH IO BBIMOJIHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO

ra3o00pa3HbIX BEIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

HpOBOI[I/ITI) pCaKHI/II/I, HO}ITBCp)KI[aIOHII/IC Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cymnbdar,
THJIPOKCUINOHBI, KaTHOHBl aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHNMYECKUX BEIIECTB

ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»

3.1

3.2

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3UAd METAJIIIOB

IMPUMCHATE OCHOBHBIC OII€panuu MBICIUTEIRHOMN JCATCIIBHOCTH —
aHajinu3 MW CHHTC3, CPaBHCHUC, O606IJ.I€HI/IC, CUCTEMATH3AIIHIO,
BBIABJIICHUC TIPUYHUHHO-CICACTBCHHBIX CBs3El — 1 U3YUCHUA

CBOMCTB BEIIECTB MU XHUMHUYECKHUX peaKHHﬁ; CCTCCTBCHHOHAYYHBLIC




METOJABI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HN3MCPCHUC, MOACIIMPOBAHUC,

AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN)

MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

HepBOHa‘IaJ'ILHHe XUMHNYCCKUC ITOHATUA

11

[Ipenver xumun. Ponp XUMUM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HAYK.
Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTrHoe COCTOSTHUE

BCIICCTB

1.2

Ilonstue o METOJaX IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHus cMmecent

1.3

14

ATOMBI W MOJICKYIJIBI. Xumuueckrue 3yeMeHThl. CHMBOJBI XHMHYECKHX

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

Xumuyeckas popmysna. BageHTHOCTP aTOMOB XMMMUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAas  aTOMHas  Macca.
OTtHOCHUTENBHAS MOJIEKYJIIpHAs Macca. MaccoBasi 0151 XUMHUYECKOr0 3JIEMEHTa

B COCIMHCHNU

1.5

KomnuectBo BemecrBa. Monb. MomsipHas macca. B3aumocBsI3p KoJIM4eCTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMUYECKUE SBIICHUS. XUMUYECKas peakuus U e€ IPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX pCaKI_II/Iﬁ (COCIII/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6MeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MpaBHUIaMU
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
00OpyIOBaHWEM, HW3YyYEeHHE W OINMUCaHWe (U3NUECKUX CBOWCTB 00pasloB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHne (u3ndeckux (IJIaBleHHE BOCKa,
TasHUE JIbJIa, PAaCTHPAHHUE caxapa B CTYIKE, KUIIEHWE W KOHACHCAIWS BOMIBI) H
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAHUE  METHOW  IPOBOJIOKH,

B3aUMOJICICTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOIIOIGHWE W OIUCaHUe




2.1

2.2

2.3

NPU3HAKOB TPOTCKaHMS XHMHUYECKHX peakuui (pa3jokeHue caxapa,
B3aUMOJICHICTBHE CEpHOW KHCJIOTBI C XJOpPUAOM Oapusi, pa3ioKeHue
runpokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHE XKele3a C pacCTBOPOM
comu meau(ll), m3yuenue cnocoOoB pazaeneHus: cMeceit (C MOMOIIBI0 MarHUTa,
GwIbTpOBaHKE, BBIIAPUBAHKE, IUCTHIUIALUSA, Xpomartorpadus), MpOBEICHUE
OYNCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB IPOBCACHUA
OMBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHUE MOJICIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kuciopom — aneMeHT W mpocToe
BellecTBo. HaxokaeHuwe kuciaopojga B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucinopona. CrocoOsbl
MOJyYeHUsl KHUCIOpoJa B J1a00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — anorponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKkIy, TEPMOXUMUIECKHAE YPAaBHEHHS, IK30-
Y DHIAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

YCHJICHUE TTAPHUKOBOTO 3 deKTa, pa3pymieHne 030HOBOTO CIIOS
Bonopon — aneMeHT U mpocToe BemiecTBo. HaxoxaeHue Boaopojia B MPUPOJIE,
dusnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI TOTYYCHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMHUUECKUM YpaBHEHHSIM

2.5

2.6

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputens. PacTBOpbI.
HaceilienHbpie 1 HEHACBIIIEHHBIE PacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKH3HU 4enoBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BOA. OXpaHa U OYMCTKA
MPUPOAHBIX BOJI

Knaccudukanust neopranmueckux coeauHennid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyrone. Homenkinatypa okcuaoB. Dusnueckre M XUMHYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukamnuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. Homenkiarypa ocHoBaHMil. PU3NYECKHE U XUMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenue ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucimor. Homenkiarypa kucioT. Puszndeckue u




2.9

XUMHYECKHE CBOMcTBa KHCIOT. Pgan axktuBHOcTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

Comu. Homenkinartypa coseil. @usznueckue M XUMUYECKHUE CBOWMCTBAa COJICH.

[Tonydenue coneit

2.10

I'eneTnueckas cBI3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COGI[I/IHGHI/Iﬁ

211

XUMHUYECKUH  SKCIEPUMEHT: KadeCTBEHHOE ONpEIENCHHE  COAEpIKaHUs
KHCJIOpO/a B BO3JyXe, MOJIy4YeHHE, cOOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCIIOPOJa, HAOIIOAEHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCJIOBUSI BOZHUKHOBEHUS M NPEKpallleHusl TOpeHus (Iokapa), 03HaKOMJIEHHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIydyeHUe, coOupaHue,
pacno3HaBaHUE M HU3y4YEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJEHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXKHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCCIIEJOBaHUE
0COOEHHOCTEH pacTBOpEHHUS BELIECTB C Pa3JIMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJEHCTBUE BOJAbI C MeTalIaMM (HAaTpUEeM U KaJbLMEM)
(BO3MOXHO MCHOJb30BAaHUE BUIEOMATEPUATIOB), OIIPENEICHUE PAaCTBOPOB
KACIOT M 1IeJoYeil ¢ IOMOIIbI0O MHIUKATOPOB, MCCIEJOBaHUE OO0pasLoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HaONIO/IEHHE W3MEHEHUs
OKpacKd MHIMKaTOpOB B pPacTBOpax KHUCIOT M IIeJo4el, H3ydeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiii HedTpanu3aluny, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHWE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTAIBHBIX 3a/auy M0 TeMe «BakHelme Kiacchl HEOPraHWYECKUX

COCTUHEHUIN)

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.1

3.2

[TepBpie TOMBITKH KIACCU(PUKAIMKU XUMHUYECKUX dJIeMEeHTOB. [loHsaTue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIEJTOYHO3EMENIbHBIC METaJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMAYECKHUX 31emMeHToB J[. 1.
Meneneesa. Koporkonepuoanast u JUIMHHOIIEpUOAHAS (bopmbl

[lepuoauueckoit cuctembl xuMuueckux osnemeHtoB [[.M. Mennaeneesa.




3.3

Ilepuoasr u rpynmbl. PU3UYECKUH CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA

Crpoenue atomoB. CocraB aToMHbIX a1ep. M3oronbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
[Iepnognueckoit cucremsl .M. Menneneesa. XapakTepuCTHKAa XUMUYECKOTO

3JIEMEHTA 1O ero nojoxxkeHuto B [lepuoaunueckoit cucteme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX DIJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKMX CBOMCTB IO TpyINaM H TEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku W mnpakTuku. .M. MenneneeB — y4€HbIA U

I'paXKIaHHUH

3.5

3.6

3.7

9 KJIACC

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.

3JICKTpOOTpI/IIIaTeJII)HOCTI) XHMHYCSCKHX 3JIeMEHTOB. loHHAas CBSI3b

Crenenp okucieHus. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIN

XVUMUYECKUN HKCHEPUMEHT: H3Y4eHHME O0O0pa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C PAacTBOpPaMU KHUCJIOT U
1IeJI0Y€EH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (FOpCHI/Ie, PpCaKnnun pa3ioKCHUA, COCI[I/IHeHI/I}I)

Kona

11

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

BemecTBo 1 xumundeckas peakuus. [loropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOMCTB
XMMHYECKHUX OJJIEMEHTOB NEPBBIX TPEX MEPUONOB, KaIUs, KaJbLUUs U HX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHune BelecTBa: BHJAbl XUMHUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKH
U BHUJA XUMUYecKol cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX
BelIeCTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BEILECTB,

OTHOCAIIIUXCA K  pa3jnYHbIM KJj1accaM HCOPraHNYCCKUX COGﬂHHGHHﬁ,




ICHECTUYCCKAA CBA3b HCOPraHNYCCKUX BECIICCTB

13

Krnaccudukanus XuMHYeckux peakiuii o pa3InuyHbIM IpU3HaKaM (10 YHCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ deKkry, Mo
M3MCHEHUIO CTETEHEeH OKHMCICHUS XMMUYECKHX DJIEMEHTOB, 10 0OpaTUMOCTH,
[0 YYacTUIO KaTajuu3aropa). OK30- M  SHIOTEPMHUYECKHE peakluu,

TEPMOXUMHNYCCKUEC YPaBHCHMUS. ITonsarue o CKOPOCTH XHUMHYSCKOHN p€aknuun

14

1.5

[Tonsite 00 oOpaTUMBIX U HEOOpPATUMBIX XMMHUYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U FeTEePOreHHbIX peakiusax. [loHaTre 0 XMMUYeCKOM PaBHOBECHU.
@DaxTophl, BIHUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKUUd U TOJOKEHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN Oaytanc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBlieHHE  YpaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMH C MCIIOJIb30BAaHUEM METOJIa

QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtuonsbl, annoHbl. MeXaHU3M AMCCOIMAIIMM BEIIECTB C PAa3IMYHBIMU BUIAMU
xuMudeckon cBsizu. CteneHs aucconuanud. CUIbHBIE U CIa0ble DJIEKTPOIUTHL.
Peakiun nonHOTO OOMEHA. YCIIOBUS MPOTEKAHHUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHBbIE HWOHHBIE ypaBHEHMs peakiuii. CBOWCTBa KHCIIOT,
OCHOBaHMUN U coJell B CBeTe MPEJCTABICHUNH 00 dIEKTPOIUTUUECCKOM

nuccounanuu. KauectBeHHbIe peaknu Ha HOHBI. [[oHATHE 0 TUAPOIU3E CoJIeit

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaNINYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
asMasa), CJIOKHBIX BEIIECTB (XJOpuAa HATpHUs); HCCIEJOBAHME 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEILIECTB,  Ipolecca
JMCCOIMAlMM  KUCIIOT, Iejaode u coiedl  (BO3MOXKHO HCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MpOTeKaHUs peakuii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BhIJCIECHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEaKIUil (FOpeHHe, peakiy pas3yioKEHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX peaklui

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel 1 UX cCOeIUHEHUS

2.1

O6mass xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOEHHUSI AaTOMOB,




2.2

XapaKkTepHble cTeneHu okuciaeHusd. CtpoeHue u (pu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3aMMOJAEHCTBUE C MeTaUIaMH, HEMEeTaJUIaMH, Ieno4aMu). XJIOPOBOAOPO.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, [I0JIy4eHHE, puMeHeHue. [lefictBue
XJIOpa M XJIOPOBOZOPOAA HA OPraHM3M 4YeJIOBEKa. BakHeWInue XJIOpUIbl U UX

HaxO0JICHUE B MIPUPOJIE

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTereHH okucieHus. CTpoeHne u Gpu3nYecKrue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOTU(PHUKAINN
KHUCJIOpOAa U cepbl. XUMHUYECKHe cBoicTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
(bH3I/I‘-ICCKH€ A XHMHYECKHE CBOMCTBA. OKCI/II[LI CCPpbl KaK MpPCACTAaBUTCIIN
KHUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, GU3NYECKUE M XMMHUYECKHE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMHUIECKUE
peakuuy, JISKAIMe B OCHOBE MPOMBIIUIEHHOTO CHOCO0a IOJy4eHUS! CEpHON
KHCJIOTHI. HpI/IMCHCHI/Ie. Conn CCpHOfI KHCJIIOTBI, Ka4Y€CTBCHHAd PpCaKOusa Ha
cynb¢ar-uoH. HaxoxneHue cepbl u €€ COeIUHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOMICH CpPEeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC OXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npeaoTBpalliCHUA

2.3

OOmiass xapakTepucTuka d1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIE CTETICHH OKUCIICHHs. A30T, paclipoCTpaHEHUE B TIPUPOJIC,
¢dbu3nueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK,
ero (u3MuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHA, UX (U3NYECKUEe M XHMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiusi Ha MIOHbI aMMOHHS. A30THasg KUCJIOTa, €€ TMOJIy4YEHHE,
¢dbuznueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHuil. XUMUYECKOe 3arps3HEHHE OKPYKAroIIeH
Cpelbl COeUHEHUSAMH a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHUE BO3/1yXa, MMOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpunUeckre U XUMUYECKHE
cBorictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, moiiydeHue. lcmonp3oBanue QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHA

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOCHHUs

aTOMOB, XapaKTCPHBIC CTCIICHHU OKHCJIICHUS. anepozl, AJUIOTPOITHBIC




MOTUGUKAINK, PACTIPOCTPAaHEHHE B MpHpOnE, (U3NYECKHE W XUMUYECKHE
cBoiictBa. Aacop6musi. Kpyrosopot yriepoaa B npupoje. OKkcuabl yriepoaa,
uX (U3MYeCKHe W XUMHUYECKUE CBOICTBA, JICHCTBHE HAa >KUBBIC OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHE. DKOJIIOTUYECKUE TPOOIEMBI, CBS3aHHBIE C OKCHUIOM
yriuepona(lV); rumoresa rino0anbHOTO MOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTa U €€ CONMM, WX (PUINYSCKHEe U XUMHUYECKUE
CBOWCTBa, TOJY4YeHHUE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUICHHOCTH H

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHIX
yriepona (MeTaH, A3TaH, JTHJICH, alleTWUJIEH, 3TaHOJ, TJUIEPHH, YKCYCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe 0 OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, OenIKax, YIrJIeBoJax — M HUX POJH B KUZHH
yeloBeka. MarepuajabHOE €IUHCTBO OPTaHMYECKMX W HEOPTaHHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHUE B
OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTU. BakHel e cTpouTenbHble MaTepHAaIIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, keye300eToH. [Ipobnembr Oe3o0macHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MOBCEIHEBHOM JKHU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA HA XJIOPHUA-
WOHbI M HaONIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa’KarolIne
¢u3nyecKkre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 0OpasliaMu XJIOPUJOB
(rajloreHNI0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COeJUHEHUSIMHU
(BO3MOXHO HCITOJIb30BAaHWE BHUJEOMATEPUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUsS caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaOMIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEepHANOB), 0Opa3laMu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; OIyUeHHE, COONpaHne, paclo3HABaHHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIMi Ha HOH

aMMOHHUA U ¢ocdaT-uOH U U3yUYEHHUE TPU3HAKOB HUX TPOTEKaHHS,




B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEbI0 (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEPUATIOB); H3YYEHUE MOJEIEH KPUCTAUIMUECKUX
peméTok anMaza, rpadura, QyIepeHa; O3HAKOMJICHHE C  IPOIECCOM
azcopOLUU PacTBOPEHHBIX BEILECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOICTBOM
MPOTHBOTA3a; IOJyYeHUE, COOMpaHHE, PACIO3HABAHUE W M3YyYCHHUE CBOMCTB
YIJIICKUCIIOTO Ta3a; MPOBEJICHUE KAaYeCTBCHHBIX peakuuid Ha KapOoHAT- U
CUJIMKAT-UOHbI M HW3yYCHHE IIPU3HAKOB HUX IPOTEKAHMS; O3HAKOMIICHHE C
MPOAYKIIMEH CUIMKATHON MPOMBIIUICHHOCTH; PEIICHHE 3IKCIEPUMEHTAIbHBIX

3aaa4 110 TEMC «BakHene HeMeTabl U UX COCAHNHCHU

MeTaibl 1 UX COSIUHEHUS

3.1

OOw1ast XapaKTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxennss B Ilepuonnueckod cucreMe XUMHYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METAJJIMYECKasl KpUCTaNIMYecKass pemeTka. JIEKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

3.3

duznyecknue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyT'yH, TIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

[lenouynsle MeTauibl: nosiokeHue B llepuonmyeckoll cuCTeMe XHMHUYECKUX
anemeHToB JI.MI. MenneneeBa; cTpoeHHUE UX aTOMOB; HaXOXJACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kaiust). OKCUIbl 1
THAPOKCUABI HATPUA W KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeTUHEHUN

3.4

Illenoyno3eMenbpHBIE  METa/Ibl MarHuid W KaJblMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xuMmuueckux 3neMenToB .M. MeHneneeBa; crpoeHue
WX aTOMOB; HaxoxjaeHue B mnpupoge. dusmyeckne W XUMUYECKHE CBOWCTBA
MarHus W Kaublus. Baxkuelmme coequHEHUs KaubIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHHs

3.5

3.6

AmomuHuii: nonoxenue B llepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpoeHHE aroMa; HaxoXJeHue B mpupoae. duzndeckue u
XMUMHAYECKHE CBOMCTBA AIFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XumMuyeckux sneMenTon J[. M.

MeHI[eHeeBa; CTPOCHUC AaToMa, HaAXOXIACHUC B IMPUPOAC. duznueckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbl u conu xene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOTyYEHUE

XUMUYECKUN IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3laMyd METAJVIOB U CILIaBOB,
X (pu3nueckUMHU CBOMCTBAMHU; H3YyYEHHE PEe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KalblUsi W HaTpus C BOAOHM  (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUATIOB); HMCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKI[UN HA HMOHBI
(Marams, Kanblus, amromunus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0JICHUE U ONKMCAHUE MPOIECCOB OKPANIMBAaHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BUJCOMAaTEPHAIIOB);
uccienoBaHue aM(pOTEPHBIX CBOWCTB THJAPOKCHIA ATIOMUHHUS U THUIPOKCHIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAIIbHBIX 3aJa4 110 TeMe «BaxHelme MeTauibl U

UX COCIIMHEHHUS»
XHMHMS M OKpYXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemecrBa m marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUs U 3710poBbe. be3onacHoe ucnoabp30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBast momolb Mpu XMMHYECKUX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpeast [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble MCTOYHMKHM YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MIPOMBIIIJICHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUCHUC 06pasu013 MaTcepHraIoB (CTGKJ’IO, CIIJIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D I1O XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TI03HABAaEMOCTH SIBICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOI HAayKH Kak o0ractu COBpPECMECHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHHUs, peakui OOMeHa, TeIUIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs KOHUEHTpaLUs

BEIIIECTBA B PACTBOPE, PO aToOMa, MIICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUIIBHO UCIOIb30BATh U3yUEHHBIE BEIIECTBA U MaTepHAaIb
(B TOM 4uclie MUHEpaJbHbIE YIOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO034WCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpPOBATh XMUMHUYECKHE 3HAHMSI CO 3HAHUSMHU JPYrUX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IIPUMCHCHUUN n YMCHHC

HCIIOJIB30BaTh €€ s pCIICHUA y‘-ICGHO-HO3HaBaTCJ'IBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

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




YpaBHEHUM  XUMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHUMHYECKOM
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXEHHUS JJICMECHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U  TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
8.1 BaJICHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX DIIEMEHTOB, 3apsi
' HOHA
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMUYSCKUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I1), uunka, xeneza (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepol (IV u VI), cepuucras, cepnasi, azorucras, a3zoTHas,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCITH (IIPOBOJUTH PACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 JIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHHUSAM XHMHUYCCKUX PEAKIUH W HaXOAHWTh KOJIUYCCTBO
' BellecTBa, 00BEM U Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 06e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCyAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS HAa JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YyYCHHE M ONMHUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

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




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYUCHHUEC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHIIOPAHkKa u
denondranenna) ans onpenereHHs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPaCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COCHHHGHHﬁ)); (<3J'I€KTpOJ'II/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOPax HMOHBI: XJIOPHI-, OpOMUJI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmeHnue:

141

14.2

MPEJCTaBIATh pPE3yabTaThl JSKCIEpUMEHTa B (oOpMe BBIBOJOB,
JI0Ka3aTeabCcTB, Tpa@UKOB M TaOMUI] W BBIABIATH SMIIMPHYECKUE
3aKOHOMEPHOCTHU

YCTaHABIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

YucTteie BemecTBa u cMecu. CiocoObI pasziesieHus: cMecei

1.2

1.3

ATOMBEI W MOJICKYIJIBI. Xumnueckue 3aeMeHThl. CHMBOJIBI XHMHYSCKHX
9JICMCHTOB. HpOCTBIG " CJIOKHBIC BCIICCTBA.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB.

CTeneHb OKHUCIICHUS

14

1.5

3aK0oH IOCTOSIHCTBA COCTaBa BC€HIICCTB. OtHocHuTeIbHAS aToOMHasg Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAd Macca. MaccoBass 10d1 XHUMHYECKOTO

9JICMCHTA B COCIMHCHHUHA

KommaectBo BemectBa. Monbs. MossipHas Mmacca. MouisipHbIii 00BEM Ta30B.

B3aumocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

dusnueckrue U XUMUYECKUE SABJICHU. XUMHUUYECKas peaklus U €€ IPU3HaKU.
3aKOH COXpAaHEHHS MACChl BEIIECTB. XMMHYECKHE YPaBHEHUS
[Iepnonnueckuit 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepuonmyeckas cucreMa XUMHUYECKHX DJIEMEHTOB
J.. Menneneesa. Ilepuoaer u rpynnsl. @U3n4ecKuii CMBICI TOPSAIKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI 2JICMCHTA

2.2

2.3

Crpoenue atromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XUMHMYECKHX 3JIEMEHTOB

[Tepuonuueckoit cucremsl [.11. Menaeneena

3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX
TpEX MIEpUOJIOB, KaJus, KaJIbLUs (pamuyca aTOMOB,
AIEKTPOOTPHUIIATEIPHOCTH, METAITMYCCKUX U HEMETAITUYECKUX CBOWMCTB) U
UX COEAUHEHHM B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B

[Iepnonnueckoil cucTeMe U CTPOCHUEM X aTOMOB

CrtpoeHue BenecTa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (MoyiipHass W HEMOJIApHAsi) CBS3b.

3JI€KTpOOTpI/II_[aTeJIBHOCTB XUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.




Merannndeckas CBI3b

3.2

Tunbel KpucTanaMuecKux pemérok (aroMHas, WOHHAs, MeETauIndecKas),
3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTANINYECKON PEIIETKU U BUJIA

XHUMHYECKOH CBI3U

Baxwneiinye npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertawibl U ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHHMYECKUX COCIMHEHHA: OKCHIOB
(coneobpa3yromue: OCHOBHBbIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yrole; OCHOBaHHN (IIETOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCIOT (KUCIIOpOJCcOoAepKalie © OeCKUCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIEC); COJICH (CpPEIHUX M KUCIIBIX)

4.2

4.3

4.4

@dusnueckue M XUMHUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB-HEMETAIUIOB!
BOJIOPOJIA, XJIOpa, KUCIOPOa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

dusnueckre U XUMHUYECKUE CBOUCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HATpUs,  Kajuus, MarHus W KaJblus,  aJIOMHHHSA,  JKeJe3a.

DNEKTPOXUMHUUECKUN Psijl HAIPSHKEHUH METaIlJIoB

®Ou3nyeckue W XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEAUHEHHI

HEMCTAJJIOB: XJIOPOBOAOPOAA, CCPOBOAOPOJd, aMMHUAKaA

4.5

4.6

dusnyeckrue U XUMHYECKHE CBOICTBA OKCHIOB HemeTauioB: cepol (1V, V1),
asora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), xpemuusa(lV).
[TonydyeHne OKCHI0B HEMETAIIIIOB

Xumnueckue coiictBa okcuioB: MetauioB |A-IIA rpymm, uunka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMHUYECKUEe CBOWCTBA OCHOBaHMM M aM(OTEpHBIX THIPOKCUAOB (Ha
IpUMepe TUIPOKCHUIOB allFOMMHUS, *Kele3a, HuHKa). [lomyuyeHne ocHoBaHMit

1 aM(OTepHBIX THIPOKCUIOB

4.8

4.9

4.10

OO6mme XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOJIOPOAHOMN, CEPHUCTON, CEpHOM, a30THOM, (HOCPOpPHON, KPEMHUEBOH,
yroiabHOH. OcoOble XMMHUYECKHE CBONCTBA KOHILEHTPUPOBAHHOH CepHOU U

a30THOM Kucnot. [lonydenue kucmor
OO6mme XxuMHUIECKHe CBOMCTBA cpeHux coiier. [lomyduenue coneit

[Tonyyenue, cobupaHue, pacrozHaBaHHE BOJOPOJA, KHCIOPOJIa, aMMHaKa,

YIIIEKHCIIOTO Ta3a B 1abopaTopun

411

[Tonyyenne ammmaka, CEpHOM M a30THOM KHCIOT B MPOMBIILICHHOCTH.




OO6mmwme crmocoOb! MOTYyYEHUS METALIOB

412

I'eneTnueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

5.1

5.2

XUMHYECKUE PEAKIIUU

Knaccugukanus XuMUYEeCKUX PEaKIHii M0 pa3InYHbIM MPU3HAKAM: 110 YHUCITY
U COCTaBY YYAacCTBYIOLIUX B PEAKIMU BEUIECTB, MO TEMJIOBOMY 3 deKTy, Mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUUYECKUX YJIEMCHTOB

TeroBoil >PPeKT XMMUYECKOH peakuuu, TEPMOXUMHUYECKUE YpPaBHEHUS.

DK30- U 3HI0TEepMUYECKUE peakuuu. TepMoXuMUiecKre ypaBHEHHUS

5.3

OKHCIUTENTBHOBOCCTAHOBUTEIIBHBIE peaxkuuu. Oxucnurenu U
BoccTaHoBUTeNU. [Ipolecchl OKHMCIEHUS U BOCCTAHOBIJICHUSA. DJIEKTPOHHBIN

0aJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pC€aKiuu

5.4

TeOpI/IH SHGKTpOHHTquCKOﬁ Aucconuanuu. KaTI/IOHLI, AHHWOHBI.
BHGKTI)OJII/ITBI N HCIJICKTPOJIMUTHI. CuibHBIC U c1a0bIe OJICKTPOJIUTHI. CreneHb

IUCCOLIAAIAN

5.5

Peakiiuu nonHoro oo6MeHa. Y cinoBusi MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIC HOHHBIC YPaBHCHUSA peaKHI/IfI

XUMUS U OKpy’Karolas cpeja

6.1

BemecrBa u marepuanbl B IOBCEIHEBHOM JKM3HU 4elnoBeka. beszomacHoe
HCIOJIb30BaHNE BEIIECTB MU XUMHUYECKHX PEAKIHH B J1abOpaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHUYEeCcKOoe 3arps3HEHHE OKpYyXaromiel cpenbl (KHCIOTHBIE —JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MPeaoTBpaICHUS
[IpenenpHas momyctumas konueHtparus semecTB (II1K). Ponp xumuum B
pEeIIeHUU HKOJOTHYECKUX Tpo0ieM. YCHiieHHe mapHUKOBOro 3ddekra,

Pa3spymi€cHUC O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, a3oTa, pocdopa, yriepoaa, KpeMHHS U UX COSIUHEHUN B
OBITY, MEIHIIMHE, POMBIIUIEHHOCTH M CEIBCKOM Xo3siicTBe. [IpumMeHeHne
METAJUIOB M CIUIaBOB (CTallb, YYTyH, JIOPATIOMHHMNA, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH WX coenuHeHud. [loHsTHE O KOppo3WM METasIoB,

OCHOBHEBIE CITOCOOBI 3aIlUTHI UX OT KOPPO3UU

6.4

[IpupoaHble MUCTOUYHUKH YTIEBOJIOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(TH),

MPOIYKTHI UX MepepadoTku (OCH3UH), UX POIb B OBITY U MPOMBIIUICHHOCTH

6.5

HepBOHa‘-IaJIBHbIG MIOHATHS 00 OPraHnvYCCKUX BCIICCTBAX KaK O COCAWHCHUIAX

yriepoaa (MeTaH, 3TaH, OSTHJIEH, AalUeTWlIeH, 3TaHOJ, TIJIMILEPUH, YKCYCHas




KI/ICJ'IOTa). IlonsgTie O OMOJIOTHYECKH BayKHBIX BCIICCTBAX: JKHpPAX, 6en1<ax,

YIJICBOAAX — U UX POJIK B )KM3HHU YCIIOBCKA

7 Pacuérsr:
7.1 1o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

* Xumus, 8 kiacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AximonepHoe o6miectBo «M3marensctBo «lIpocBenienue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. Xumus. IIpoBepounbie 1 KOHTpOJIbHBIE paboThl. § kiacc. ['abpuensn O.C.,
JIsicoBa I'.I'. Akimonepnoe o6miectBo "U3narensctBo "IIpocsemenue”, 2021
2. Xumusi. [IpoBepounbie 1 KOHTPOJIbHBIEC PaboThl. 9 kiacc. ['abpuensu O.C.,

JIvicoBa I'.I'. AxumonepHoe o6mectBo "M3narensctBo "[IpocBemenne", 2021

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK
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