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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTENIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHbIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, IOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAesseT BO3SMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILeleil W3y4YeHHs TMpeaMeTa W OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MaTePHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMHUpyEMbIe XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB MX  CaMOCTOSITEIbHON  yuyeOHOM  JeATeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, ABJISIETCS OTBETCTBEHHBIM 3TArloM B (POPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHHE
o0yJaromuxcs.

JlaHHble HampaBlieHHs B OOyYEeHMHM XUMHM O00€CIEeuMBaIOTCS CHeuu(UKOil coiepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHI OPraHUIeCKON XUMHH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepxaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPHUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPUBJICUEHWEM 3HAHUN M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTeCTBO3HAHUS, MMPAKTUYECKON JeSTEbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCETHEBHOM KU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHSATUIO DEIIEHUHN, CIOCOOHON aJanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieueHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHCS OIIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATCILHOCTH;

— ¢gopmupoBanue o6mel PyHKIIMOHATHHON M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4arOMUXCs TYMAaHUCTUYECKUX OTHOIICHHM, TTOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIMU K 00YYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCTIHTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaiseT 136 gacos: B 8 kinacce — 68 yacos (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIe XHMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeulecTB. [lonsTue o
METO/ax MMo3HaHMs B XUMuUU. YucTele BemecTBa U cMecu. CocoObl pa3/iesieHusl cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocTeie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHASA aTOMHAas Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas
Macca. MaccoBas 7105151 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmMynaM XUMUYECKUX COSTUHEHHH.

dusnueckue U XUMHUYECKUE sBICHMs. XHMHUYECKass peakuus U e€ NpHU3HaKu. 3aKOH
COXpaHEHMsI Macchl BeIeCcTB. XUMUUeckue ypaBHeHus. Kiaccupukanus XUMHUUECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBWiIaMu pabOThl B J1abOpaTopuu U NMpHUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM 00OpPYIOBAHUEM, HM3YUYE€HUE M ONHUCAaHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (Pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTHpaHue caxapa B CTyIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IpOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIEeHUH, HabIoaeHne
U ONHMCaHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHWU, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (ll), usydenme crmocoOoB
pas3zieneHuss CMeced: ¢ MOMOINbI0 MarHuTa, (UIBTPOBAaHHE, BBIAPUBAHUE, IUCTUIUIALMS,
xpomarorpadus, TNpOBEIEHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe W OINHCaHHE
pe3yJIbTaTOB MPOBEJEHUS OIbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/IaHUE
MoJIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBUTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopony — aieMeHT M IPOCTOE BEILLECTBO.
HaxoxneHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUs).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl MoOJydeHUs KUCIOpoJa B Jjlabopatopuu U
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporiHas MOJU(HUKAINS
KHCIIOpO/a.

TemoBoit 3dexT XuMHUUECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SH/IOTEPMHUECKUE peakIMU. TOIIMBO: yroiab M MeTaH. 3arpsS3HEHHE BO3JlyXa, YCUJIEHUE
NapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOA.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IMPUPOE,
(bu3nyeckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIoco0b! nomydeHus. Kucinotel u conu.



MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnueckue cpoiictBa BoAbl. Boma kak pacrtBopurens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PAcTBOpBl. PacTBOpMMOCTH BemecTs B Boje. MaccoBass 1oyl BellecTBa B
pacTBope. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B mpupoje. 3arps3HEHUE NPUPOAHBIX BOJA. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKcHJI0B. PU3NUECKHe U XUMUYECKHUE CBOKCTBA OKCUAOB. [lomyueHnne okcuioB.

OcuoBanus. Kiaccudukanust OCHOBaHME: HIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usndeckre U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilosnyyenue Kucior.

Conu. Homenknarypa coneil. duznueckue U XxumMudeckue coictBa coieil. [lomyuenune
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUS KUCIOpOoJa B BO3AYyX€, [OJIIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MPEKpalleHusi ropeHus (Imoxapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONUCAaHUE MX CBOMCTB, IOJy4YeHHE, COOMpaHuE, paclio3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAIOB), HAOMI0IeHHEe 00pa3I0B BEUIECTB KOJIUYECTBOM
1 Moib, HccaenoBaHUE OCOOCHHOCTEH PacTBOPEHHs BELIECTB C PA3JIMYHOM pacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIEA0BaHHE OOpa3L0OB HEOPraHMYECKHUX BEIIECTB Pa3JIMYHBIX KIIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMmoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alnu, MOJIYYEHUE HEpPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/]1a4 10 TeMe «BaxHenme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauuecknii 3axkoH u Ilepuoagnueckasi cucrema xumudeckux sjiementos JI. WM.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKas CBSA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJHBIX 2JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJOreHbl, MHEPTHBIEC Ia3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux a3nemeHtoB . H.
MenneneeBa. Koporkonepuoanas W JumMHHONEpuoaHas ¢opmbl [leprognueckoid cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3orombl. Onexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUECKUX 3JIeMEeHTOB [leproanyeckoil cucTemMbl



. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIIaM U NIEpUOJaM.

3nauenue [lepuonnyeckoro 3akona u [lepuoau4eckoil CUCTEMbl XUMUYECKUX JJIEMEHTOB
JUIs pa3sBUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (nmonsipHas u HENoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FloHHAas1 CBS3b.

Crenenp  okucieHuss.  OKHMCIUTEIBHO-BOCCTAHOBUTENbHBIE — peakuuu.  IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

u3yyeHue oO0pa3loB BEIECTB METAIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCH]IA
LIMHKA C pacTBOpPaMHU KHCJIOT U ILEJIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUll (TOPEHUE, PEAKIIUU PA3JI0KEHUS, COETUHEHHUS).

Meswcnpeomemnnie ceasu

Peanuszanus MEXNpEeAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBIAETCS
yepe3 HCMHOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHbIX IOHATHM, Tak M IOHATHH,
ABJISIOLIUXCSI CHCTEMHBIMHU U1l OT/IETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, WOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, B3JEKTPUUYECKUN 3apsl, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI W3MEPEHHUs, KOCMOC, IUIaHEeTHl,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpANIbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB XUMHYECKHX
AIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KalblUs M UX COEAVWHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproanyeckoii cucTeMe U CTpPOEHHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUINA KPUCTAUIMYECKOM PEIETKM W BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacCTHIO KaTaau3aTopa). DK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKNE YPAaBHEHUS.

[TonsiTue 0 ckopoctu XuMHUUeckoi peakiuu. [TonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TETEPOreHHbIX peakuusx. Ilonsatue o



karanuse. llomarme o XxumuueckoM paBHOBecHU. DakTOphl, BIHAIOIIKME HA CKOPOCTh
XUMHUYECKON PEAKIMH U NOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlIeHWE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbIMM BHJAMHU XHMHUYECKOH CBS3U.
Crenens quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs MPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, IOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpeJCTaBICHUNH 00 3JIEKTPOTUTHUYECKOW auccoluanuu. KadecTBEHHbIE peakiuyd Ha HWOHBI
[TonsiTvie 0 TUAPONIN3E CONIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIEI0BaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IMpOLEcca IUCCOLMALUN
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUaNIOB), IPOBEJIECHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIAEJICHME ra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX [PUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEakUUil (FOpeHue, peakluu pa3jokKeHUs, COEAUHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOIIbIO KAa4eCTBEHHBIX peakUUid Ha HOHBI,
pelIeHre IKCIIePUMEHTaIbHBIX 3a/1a4.

HemeTtauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue U (u3MUEecKHe CBOICTBa IMPOCTHIX BEIIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOEHCTBHE C MeTaulaM{, HEeMeTallaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4yeHHE,
npuMeHeHue. JlelficTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHU3M uelloBeKa. BaskHelmme XI0pHu bl
U X HaXO0XJIEHUE B IPUPO/IE.

O6mass xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3NyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KHUCJIOT M crenuduueckue). XUMHYECKUEe pPeaklluu,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. I[lpumenenue
cepHol kucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakius Ha cyiabdar-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6mass xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpoCTpaHEHHWE B HpUpoie, (QU3UUEecKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYeCKHUe
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMoOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IMOJIyYEHUE,



du3nveckue W XHMMHYECKHE CBOMCTBa (0OIIME KaK TPENCTAaBUTENs Kilacca KHCIOT |
cneuuduyeckne). Mcnoiap3oBaHWE HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAbHBIX
yno0peHuil. XuMHU4YECKOe 3arpsi3HEHUE OKPYXKaloleh cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puzndeckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dhochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOMCTBa, monydeHue. Vcnosip3oBanue ¢ochaToB B KauecTBE
MUHEPAIbHBIX YI00PEHHA.

O6mas xapakrtepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHHUA. YTJEepo/l, aJUIOTPOIIHbIe MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMU4eckue cBoicTBa. Ancopomus. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yraepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBIL,
HOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MPOoOaeMbl, CBsI3aHHbIe ¢ OKcuaoMm yriepoaa (1V),
TUIOTEe3a TII00aIbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3QeKT. YronbHas KHcIOoTa U e
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ kKapOOHaTOB B OBITY, MEIWIIMHE,
MIPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEUIECTBaX KaK O COCAMHEHMSIX YIJepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, ATaHOJ, IJIMIEpPUH, YyKCycHas Kkuciora). llpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTH HX TNepepaboTKu
(OeH3uH), uX poJyib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE 0 OMOJOTrNYEeCKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBojJax — W HMX pOJM B KHU3HU 4YeJNOBeKa. MarepualbHOE EIHUHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuHenus kpemHuss B mnpupone. OOmme mnpencrtaBieHuss o0 okcune kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCIIOJIb30BAaHMS CTPOUTEIBHBIX MAaTEPHAIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-UOHBI U HAONIOACHUE MPHU3HAKOB MX MPOTEKAHWUSI, OIBITHI,
oTpakaromue (U3NIEeCKue W XUMHUYECKHE CBONCTBA TaJIOTEHOB M MX COCAMHEHUH (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJICHHE ¢ o0pa3namu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHWE TMporecca OOyriauMBaHUS  caxapa TIOJ  JICUCTBHUEM
KOHIEHTPUPOBAHHON CEPHOI KHCIOTHI, U3yYeHHE XMMUYECKUX CBOWCTB pa30aBIICHHON CEpHOI
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U (PochHOpPHBIX yn0OpeHuH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKUMid Ha HMOH aMMOHMA M (ocdar-uOH M H3yuYeHHE MPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MeEIbI0 (BO3MOXHO
HCIIOJIb30BaHUE BUJECOMATEPHUANIOB), U3YUYEHHE MOJENIeld KpUCTANIMYECKUX PEemIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOras3a, MoJyuyeHHe, coOOMpaHue, paclo3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, NMPOBEICHHWE KAYEeCTBEHHBIX pEaKlUWi Ha KapOoHAT U
CHWJIMKAT-UOHbl U H3y4YEHHE TMPU3HAKOB MX MPOTEKAaHUS, O3HAKOMJIEHHE C MPOIyKIHeH



CUJIMKATHOM MPOMBIIIEHHOCTH, PEUICHUE SKCIEPUMEHTANBHBIX 3a1ad 1o TeMe «Baxkuenmme
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX OJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTtajauyeckass CBsi3b M METaNIMYecKas KpHUCTaUIMYecKas
pemi€Tka. DIEKTPOXUMHUYECKUN psifl HampsbDKeHUH MeTaioB. Du3MuecKue U XUMHUYECKHe
cBoiictBa MetayioB. OOmmMe cnocoObl MoxydeHuss MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uH. CiuiaBsl (CTallb, YyT'yH, JIOPATIOMUHUAN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cuCcTeEMEe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATpHsl U Kaius. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCTUHEHUMN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpoe€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus U Kanblus. BaxHeilmue coennHeHUs
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCT BOJIBI U CITOCOOBI €€ YCTpaHCHUSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHto [ U.
MenpeneeBa, CTpOEHHUE aTOMa, HAaXOXJeHUE B npupojae. Ouznueckue U XUMHUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnomoxenue B Ilepuonnueckod cucremMe XumMudyeckux a3nemeHtoB J[. H.
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA
xkene3a. Okcunsl, Tuapokeunsl u comu skenesa (I1) m xenmesa (lll), ux cocraB, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C O00pa3laMM METalIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3YYEHHE PE3YNbTAaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJNB30BAHHE BHUACOMATEPHUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOM (BO3MOYKHO UCTOJIb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs 3JKee3a B
KHUCTIOoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, [IMHKA, *ene3a (l1) u xenesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJusl U KaJbliig (BO3MOXKHO HCIIOJIb30BaHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS W THIPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHeline MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyxKamouas cpeia

BemectBa 1 MaTepuansl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. be3omacHoe HCIosib30BaHKE
BEIIECTB M XHWMHUYECKHX peaknuii B ObiTy. [lepBas moMomp NpW XUMHYECKHX OXOTax M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMas KOHIEHTpaLs
BeniecTs, gainee — [1/1K). Ponp Xxumuu B pemieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepUANIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPUATIbI).

Mesxicnpeomemmuuie ceasu



Peanu3anus MEeXNPEIMETHBIX CBSA3CH MPU U3yYCHUH XHUMHUH B 9 KJIacce OCYIIECTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
ABJIAIOIUXCA CUCTCMHBIMUA JJIS1 OTACJIbHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO1Me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpH,
aHaJ M3,  CHHTE3,  KiIacCUpHKAUWsA,  MEPUOAMYHOCTb,  HAOJIOJCHHE,  SKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOTIOTHsI, MATCPHAIIBL.

®dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIHWJ, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHHE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAUIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKHE BCIUYMHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIILHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOIIAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ylabTaThl OCBOECHUS HPOrpaMMbl OCHOBHOIO 0OLIero oOpa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILIECTBE NPaBUIAMHM U HOpPMaMH IOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JTOCTOBEpHON MH(OpMaIueil o mepeaoBbIX JOCTHKEHHUAX U OTKPBITHUSIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS NPUPObI, B3aUMOCBA3SX UEIOBEKa C MPUPOJHON Cpesloi, O poiu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, I03HABaTEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 >KW3HH, OCO3HAHME IIOCIEACTBUN W HENpPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY H3YUEHUIO MPOQEecCHil U TpyAa pa3iIuyHOro pojia, yBaXKEHHUE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K NIPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBUII OE30IMaCHOTO IMOBEJCHHS TIPH padOTe ¢ BEIIECTBAMU,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHO 1eATeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 OOBICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YU€HHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, 1eIyKTHBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU pElIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM MpoIlecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3INYHBIX BUJIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METOJIbI M 3allPOCHI IPH MOUCKE U 0TOOpe MH(pOpMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJIcHUE KYIbTYPOH aKTUBHOTO MCIIOIb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATHh B MpoIecce y4eOHONW W HCCIeI0BaTENbCKON
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarolel NpUpOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHHus 3agaBaTh BOINpPOCH (B Xoie nauanora W (WiIM) AMCKYCCHH) MO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTb NPE3CHTALMI0 pPe3yJbTAaTOB BBINOIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIE/I0OBATEIbCKON JIEATENIbHOCTH NPH PElICHHHM BO3HHMKAIONIMX IMPOoOJIeM Ha OCHOBE y4éra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1elicTBUS:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUN IIpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUH 3a/1aHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBHIA, crenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BHUAbBI ACATCIIBHOCTHU IIO Honyqumo HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 KJjacce npeaMeTHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuy COeAMHEHUS, PEaKLIUU Pa3JIOKEHUs, PEaKI[UN 3aMELICHUs, PEaKIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreMe, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OoiblIMe MEPUOIbI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeeeHue UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUUCIIATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3AlNI0, KJIACCU(UKAIINIO, BBIIBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEHIECTB (BOIOPOAA W KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JITakMyC, (peHon(TanenH, METUIOpaHX U ApyTHe).

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BEILIECTBO, CIOKHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE PpEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pemeéTka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHUKY JJIsi COCTaBJICHHS (QOpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyraMm, BHJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenzaeneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTHb 0003HAU€HUs, KOTOphlE HUMEIOTCA B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN ITOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaKKe IpaBWja OOpalleHHs C BELIECTBAMH B COOTBETCTBHUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI HM3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BELIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon. [onsitue o 3 1 bu6mmoreka [IOK
KHMCIIOTaX M COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

31 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX ditemenToB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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 pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[loBTOpEeHue u yrioyonenue 3HaHUN Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | 6
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snemenos VAspyams. Ason foogopui | 7 ;  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
(o | S s . | , Bk
' . PYTIEL poA https://m.eds00.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
Hroro no pazneny 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

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 htts://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N Kosaun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Ponp xumuu B 1 02.09 bu6mmoreka [IOK
KHU3HM 4yesoBeka. Tena u BeriecTBa ' https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax Imo3HaHUS B 1 03.09 bu6mmoreka [IOK
XUMUH ' https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPHH U IPUEMBI 1 09.09 bubnnorexa [HOK
obparienus ¢ 1ab0paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucrele BemecTBa 1 cMecu. CriocoObl 1 10.09 bu6mmoreka [IOK
pasenenus cMecei ' https://m.edsoo.ru/ff0d26ca
IT 02
5 ((I?;KT;IIZ?;: iﬁ:f;);ili npumMepe 1 16.09 Bubmiorexa LIOK
8 . PHNEP ' https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6nmoreka [JOK
6 A 1 17.09
TOMBLT MOTCRYIRL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 93.09 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 I1 1 24.09
POCIHIE | CHONHRIC Bemectsa https://m.edsoo.ru/ff0d2a6¢
bubmuoreka [JOK
9 A - 1 30.09
TOMHO-MOJIEKY/ISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa 1 01.10 bu6mmoreka [IOK



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

BelecTB. XUMUYecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTENbHAA aTOMHAd Macca.

bubmuorexa [JOK

1 OTHOCHTE IbHAS MOJICKYJISIpHAS Macca 07.10 https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO 08.10 bu6mmorexa [IOK
3JIEMEHTA B COEIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. 14.10 bu6mmoreka [JOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. 15.10 bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS IPOTEKAHUS 9110 bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. 99 10 bubnuorexa [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BELIECTBA [10 YPaBHEHUSIM 05.11 Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaxung) (CO:I[I/IHCHI/ISI pasioKeHus 11.11 bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 DHIUKIIONEINUCT. 0606y:leHne u 12.11 bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme 18.11 bubnnorexka [JOK
«BerecTBa 1 XUMHUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecsk razos. Cocras 1911 bubnmuorexa [JOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bubmuoreka [JOK
22 KHUCIOpoAa (peaKIuy OKUCIICHHS, 25.11 https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOBbI MoTy4eHHsI KHCIOPOaa B
23 nabopaTopun fnpOMHmneHI:{(iTn. 26.11 bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kucnopoaa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O 02.12 bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUYCCKHUX PEAKITHIX
TormnmBo (HedTh, Yroib U METaH).
25 3an}I3HeI§I/Ie(1];03I[yyl;(a CHOCOOBI Zro 03.12 bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILCHHSI
[IpakTuueckas padbora Ne 3 o Teme
26 «l?lonyquHe u I():061/1paH1/Ie 09.12 bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopox — anemeHT u npocroe 10.12 bubnmnorexa [JOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA 16.12 bu6nmoreka [JOK
Bosiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 [ToHsITHE O KUCIIOTaX U COJISAX 17.12 https://m.edsoo.ru/f0d50d2
30 CriocoOslI oTydeHus BOAOPOa B 93.12 bubnmoreka [JOK
n1abopaTopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme Bu6morexa LIOK
31 «ITomyuenue u cobupanue Boopo/a, 24.12

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo 30.12 https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY 13.01 Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE 14.01 Bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B
35 dOusnvecKkrue U XUMUYECKHE CBOMCTBA 20.01 bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 21,01 bubnuorexa [JOK
MHJIUKATOpax https://m.edsoo0.ru/ff0d59e2
Boga xak pactBopuTenb.
37 HacsIieHHble ¥ HEHACHIILICHHBIE 97 01 bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BeIeCTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas padora Ne 5 o Teme
«IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
38 .. . . 28.01
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponbHast pabota Ne2 o reme 03.02 bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Bona» ' https://m.edsoo.ru/ff0d6342
OKcuIbl: COCTaB, KiIacCUpUKAIs, bu6mmorexa [IOK
40 04.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenue u XMMUYECKUE CBONCTBA
41 Kchy:THLIX OCHOBHBIX U 10.02 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, 11.02 bu6nmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA 17.02 bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [IOK
44 18.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA 94.02 bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa
46 CHOCO((SI}: nzz)nyq)eﬁml XI/IMI/I‘-IZEKI,/IG 25.02 bubmorexa IOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas padborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe 03.03 bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
I'eneTnyeckas CBSI3b MEXK,
48 KJIaccaMH HeOpFaHI/I‘{eCKI/II;(y 04.03 bubmorexa IOK
. https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS 10.03 bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHEBHI)IG KJ'II:;CCI)I HEOPraHUYECKUX 11.03 Brbmiorexa LIOK
o https://m.edsoo0.ru/00ad9ela
COCTMHECHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 lelinqeecxzx 3J1eMeHT(():§. l(?IOHﬂITII/Ie 0 17.03 bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
52 Heinonnqecms{ cucreMa 18.03 bubmorexa HOK

XUMHYECKHUX 31eMeHTOB /[I. 1.

https://m.edsoo.ru/00ada52c
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Menpeneena

bu6mmoreka [IOK
>3 Hepmozt, rpymmbt, HOXTpyIIs: 24.03 https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX 9503 bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTPOHHBIX 060JIO‘-I€KU Butmnorexa LOK
55 aToMoB 3JieMeHTOB [lepunoanueckoit 07.04
https://m.edsoo.ru/00adaébc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B 08.04 bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U IPAKTUKU. [I. 14.04 bubnnorexa [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
Ipa)xJTaHuH
PezepBHblit ypok. O6o011eHNE U
58 CI/ICTI;)MaTI/IL’sZEI/ISI 3HaHI/II>'IHl / 15.04 bubmorexa HOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoepouHast pabota
KonTponbnas pabota Ne4 mo teme
59 «CtpoeHue aroma. XuMudeckas 91.04 bubnuoreka [IOK
cBs3b» / Beepoccuiickast https://m.edso0.ru/00adb486
MpoBepoyHas pabora
DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
60 22.04
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
61 HNonnas xumudeckas CBs3b 28.04 https://m.edso0o.ru/00adac34
62 KoBaneHTHas nosnsipHasi XUMHYECKas bubnuorexa [IOK
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CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipas 1 99.04 bubnuorexa [JOK
XUMHYECKask CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 CteneHb OKUCICHUS 1 05.05 https://m.e dsg).ru 100adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC 1 06.05 bubnmoreka [JOK
peakiuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
66 OKHCIUTEIN U BOCCTAaHOBHUTEIN 1 12.05 https://m.eds00.ru/00adb076
PesepBHrliit ypok. O60011eHNE U
67 cUcTEMaTH3allMs 3HAaHUI 10 TEME 1 13.05 bu6mmoreka [IOK
«Ctpoenue atoMa. XUMUYECKast https://m.edsoo.ru/00ad9cb?2
CBSI3b»
68 PezepBHblit ypok. O600meHne u 1 19.05 bubnnorexa [HOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 01.09 bu6mmoreka [IOK
XxuMu4eckux 3nementos 1. 1. ' https://m.edsoo.ru/00adb59e
Menneneena
3

) cpoiors xmmacom wneermos 1 0209  BuGmoreraLIOK

. ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 08.09 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
Buinl XMUMHY€ECKOU CBSA3U U THIIEI bu6mmoreka [IOK

4 .. 1 09.09
KPHCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no teme

I1 0

5 « OBTf)peHI/Ie U yriyolieHue 1 1 15.09
3HaHUN OCHOBHBIX Pa3/IesioB Kypca
8 Kitacca»

Knaccudukanus XumMuueckux bu6nmoreka [JOK

6 . 1 16.09
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0

7 H;TTI:II: (I)TZII;(:I’P;ZI(;T(I;I :ﬂiﬁiﬁ: u 1 22.09 Bubmiorexa LIOK
DEAKHHH. ’ https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
TlousTe 0 XUMHYECKOM

buo OK
8 paBHOBecH#. DaKTOPHI, BIHUSIOIINE 1 23.09 morotexa I

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

https://m.edsoo.ru/00adc28c
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1 MOJIOKCHUEC XUMHNYCCKOI'O

paBHOBECHS
OxucIuTeNnHHO- bubnmoreka [JOK
9 29.09
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 I[I/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'II)HBIC U ciiabble 30.09 bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
. bu6mmoreka [JOK
11 Honnble ypaBHEHUS peakiuii 06.10 https://m.eds0o.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI 07.10 bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 14.10 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
. bubmmorexa LIOK
14 [TonsTHe 0 ruIpOIU3e coneit 20.10 httos://m.edso0.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS 21,10 bubnuoteka [JOK
3HAHHI ' https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «I?emeHHe BKCHpepI/IMeHTaJ'IBHLIX 10.11 Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas pabota No2 mo Teme
17 «ONEKTPOTUTHYECKAS 1111 bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
pEaKIy B PacTBOPAX)»
18 OO1m1ast XapaKTepUCTHKA raJIOreHOB. 17.11 bubnuorexa [IOK
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XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopo. ColisiHast KUCIOTA,

19 XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE 18.11 Bu6mnorexa LIOK
> O ’ ' https://m.edsoo.ru/00ade104
IIPUMEHEHNE
IT 6ota Ne 2
20 lonyicne comof o, aaqp  Brmorexa LOK
YACHHE COi> ’ ' https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTBY
B
21 xusumsccxo peasaa, e oz ps1p  Bimoresa IOK
PRI, A ' https://m.edsoo.ru/00ade488
U3 PEareHToB JIaH B U30bITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB 01.12 bubnuorexa [JOK
VIA-rpymisr ' https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIIU CEPHI.
Haxoxnenue cepsl u eé bubnnorexka [JOK
23 . 02.12
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
C ) >
26 guacne n mniece gp1p  DrOmorexaIOK
3 ' https://m.edsoo.ru/00ade802
CBOMCTBa
e gKCI/II[LI cepbl. CepHasi KACIIOTA, 1910 Bu6morexa LIOK
U3UYECKHUE U XUMHUYECKH .
3V cexme eexme https://m.edso0.ru/00adea28
CBOWCTBaA, IPUMEHEHHE
XUMHUYECKUE peaKIiy, JexKalue B
OCHOBE HpOMBII.HJ'I?HHOTO crioco0a BuGmiorexa LIOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. 15.12

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllen cpeibl

https://m.edsoo.ru/00adec8a
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COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27 16.12
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC 22.12 bubmmorexa LIOK
Pactipoctp PHPOAC, ' https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, [IOJIYYEHUE 23.12 bubmorexa [JOK

’ i ' https://m.edso00.ru/00adf004
Y IPUMEHEHNE

“ Hrlcl)axmqecxas{ pabota Ne 3 o Teme _ Butmorexa LOK

«[Tonyuenne aMmMHuaKka, U3y4eHUE .
yqu > YA https://m.edso0.ru/00adf180
€ro CBOMCTB

31 A30THas KuCioTa, €€ pru3ndeckKue u 30.12 bubnnorexka [JOK
XUMHUYECKHE CBOWCTBA ' https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
yAo0p ' . ' https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMU a30Ta
(¢) . V

33 (b(())cc(%)(()) pHZSIKI:II:CHH((I))’I(“): (bq())lf::ﬂ(qez::ne u 13.01 BuGmiorexa LIOK

P ot ' https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX 19.01 bubmuoreka [JOK

ynobpenuii. 3arps3HeHue
MIPUPOIHON cperbl hocdaTamu

https://m.edsoo.ru/00adfc20
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Yraepon, pacripocTpaHEHHE B

bubmuorexa [JOK

35 20.01
HpHpOLe, q)mmeucme " https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcupsl yriaepona, ux pu3snveckue
36 Sronomccrne Boi?: ' 26.01 bumiotexa [IOK
JIOTHYECKUE MTPOOIIEMBI .
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(Iv)
bu6mmoreka [IOK
37 h% & 27.01
POTPHAT KHETOTA I €€ COMH https://m.edso0.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[lonyueHune yriaekucioro rasa. 02.02 bubnuorexa [IOK
KauecTBeHHast peakiys Ha ' https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
5 oprumaceni seueetses o saop  Brmoresa lIOK
°p c¢ eree © ' https://m.edsoo.ru/00ae054e
COEMHEHMSAX YIIIepoia
bu6nmoreka [JOK
40 K i 09.02
POMEIIH 11 €10 SOt/ HHOHTE https://m.edsoo.ru/00ae080a
[IpakTuueckas padorta Ne 5.
41 Pemenne skcnepuMeHTAIBHBIX 10.02 bubnnoreka [JOK
3a/1a4 110 TeMe «Baxueiimme ' https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl U UX COCTUHEHUS»
42 fﬁ:ﬁlﬁiﬁ ﬁiﬁﬁi e 16.02 butmuorexa LIOK
' https://m.edsoo.ru/00ae0e18
COETUHEHUS»
43 OO1m1ast XxapaKTepUCTHKA 17.02 bubnuorexa [IOK

XUMHUYCCKUX JJIEMCHTOB —

https://m.edsoo0.ru/00ael103e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. Pu3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLJIOB.

bubmuorexa [JOK
44 i 24.02
ueKtp Oxmfﬂqecmn P 0 https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
. MSTaH;IOBe. CruiaBbl. BmeqcncneHm 1205 BuGmiorexa LIOK
1 BHCHHSM XUMHUYCCKUX .
yp . https://m.edsoo.ru/00ae1156
peaKIui, eciiu OJJUH U3 PEarcHTOB
COJICPKUT TPUMECH
bu6mmoreka [IOK
4 I1 .
y OHIATHE © KOpPO3MH METAILIOB 03.03 https://m.edsoo.ru/00ae1278
bu6nmoreka [JOK
4 [enotmrbre MeTabI 09.03 https://m.edsoo.ru/00ael14b2
48 Oxcupl U TUIPOKCUIBI HATPUS U 10.03 bubnnoreka [JOK
Kautust ' https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — 16.03 bu6mmoreka [IOK
KaJIbIMI 1 MarHui ' https://m.edsoo.ru/00ae15e8
bu6nmoreka [JOK
50 B i 17.03
DIHCHIIHE COCANHEHIT Kambiit https://m.edsoo.ru/00ae15e8
51 O6O6HVIGHI/Ie 1 CHCTEMaTH3aIIHS 23.03
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ 94.03 bu6mmorexa [IOK
yCTpaHEeHHsI ' https://m.edso00.ru/00ae1886
53 IIpakTruyeckas pabora Ne 6 o Teme 06.04 bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHUs"

. bu6mmoreka [IOK
>4 AiomHHHif 07.04 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U 13.04 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keneso 14.04 https://m.edso0o.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH 20.04 bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O606HuleHI/Ie U CUCTEMATU3AaLMs 21.04
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX 9704 bubnnorexa [JOK
3a1a4 1o reMe «Bakneie https://m.edso00.ru/00ae3de8
METaJJIbI U UX COCTUHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOB J1aH B U30BITKE WU 98.04 bubnnoreka [JOK
COZICPKUT IpUMeCH. Borauciienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakuumn
61 O6O6HVIGHI/IG 1 CHCTEMaTH3aIIH 04.05
3HAHUH
KonTponbnas pabota Ne4 mo Teme
62 «BaxxueHme MeTaIbl ¥ UX 05.05
COCIUHCHHUS
63 BemecTsa u maTepuaisl B 11.05 bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo0.ru/00ae3f50
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1 12.05
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 18.05 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 19.05 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHNE 1 1 25 05 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 96.05 bubnnorexa [HOK
cHCTEeMaTH3allus 3HAHUI https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJLHOM ITPOI'PAMMBI

8 KJIACC

Koxa
NPOBEPAEMOro
pe3yjabrara

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

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

11

pacKpbiBaTh CMBICII OCHOBHBIX XHMMHMYECKHX TMOHSATHUN: aToM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBa, MOJb, MOJSIpHAs Macca, MaccoBas [0JiI XUMHUYECKOTO
DIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMHMUYECKas peaKius,
KIaccupukanus — peakiuii:  peakuud  COSAUHEHHUs,  peaKluu
pa3joXKEeHUs, peakluu 3aMelIeHUs, peakIuu OoOMeHa, 2JK30- |
SHIOTEPMUUYECKHUE PEAKIMH, TEIUIOBOM 3P ¢eKT peakiuu, pacTBOD,

MaccCoBas O0Jd BEUICCTBA (HpOI_[eHTHaH KOHHGHTpaHI/Iﬂ) B paCTBOpC

1.2

13

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCECKUX MOHATUU U

MMPUMCHATDH OTU MMOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaHICHI/IfI

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'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

1.7

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUSIX

KJaccu(UIUpPOBaTh XHUMHUYECKHE pEaKUMu (M0 YUCIYy M COCTaBy
YYacCTBYIOIIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PEKTY)
BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB

1.8

BBIUHCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa Mo (opMmyiie




COEIMHEHMS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI [MO3HAaHUs — HAOIIO/IEHUE,
U3MEPEHHE,  MOJICIMPOBaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BakHelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

2.3

2.4

2.5

2.6

paCKpeiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

OIpCACIIATh INPUHAMJICIKHOCTb BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1Mo Gopmyam
KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

XapakTepu3oBaTh (ONHUCHIBaTH) O0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAAs ONUCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

IMPOrHO3UpPOBATH CBOMCTBA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyIOH H
71ab0paTOpHBEIM 00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMHU TIO BBIOJTHEHHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYSHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAa M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PAcCTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (Jakmyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)

2.7

MMpOBOAUTDH pvaéTH 10 YPaBHCHHUIO XUMHYSCKOMN pcaknuuu

I[To Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MennpeneeBa. CtpoeHHne aTOMOB.

Xumundeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaknuuun»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aroma, aTOMHas oOpOWTalb, paguyc aToma,
XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAasd KOBAJICHTHAd CBA3b,

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KAaTHOH, AaHWOH,




CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIKCHIBATh W XapaKTepH30BaTh TaONM4HyI0 Gopmy Ilepmommdeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpymnma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIble» U «OOJIBIIIHEY Cpuoabl

packpsiBaTh cMbica Ilepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHUE MTEPUOJUYECKON 3aBUCMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT HUX TNoJokeHus B Ilepuoanueckoit

CHUCTCMC

3.5

3.6

COOTHOCUTH  0003HaueHHUs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguueckass  cucremMa  XMMHYECKMX  dneMeHToB .U
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1apa, oOluee Yucio

AIIEKTPOHOB U PACIIPEAETICHUE UX MO AIEKTPOHHBIM CIIOSIM)

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHCHUAX

3.7

ONpCACIIsITb BUJ XUMHYECKOH CBS3U (KOBaJICHTHaSI u I/IOHHaH) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KUIACC

Kon
NpoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUS)

PacKpeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX HOHATHH: pacTBop,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, DIIEKTPOIUTHYECKAS JIUCCOIHAIIHS,
peaKIuu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCIUTCIIBPHOBOCCTAHOBUTCIBHBIC pcakuuu, OKHCIIHNTEIIb,
BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAaHOBIEHHUE, aAJIOTPOIIHS,
am(doTepHOCTh, XUMHYECKass CBA3b  (KOBaJCHTHas, HOHHAas,
MeTaJIJINYecKasi), KPUCTAJUTMUECKas pemETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKIuu




1.2

13

14

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MOHATUH U

HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCIIICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTAaBJIATH ypaBHeHI/IH 3JICKTpOHHTPI‘-IeCKOI7[ Jucconuanumu KHUCIIOT,
[IeJI0Ye M COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CyH_IHOCTL OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3TUX peaKHI/Iﬁ

1.5

MPOBOAUTDH PACUEThI M0 YPABHEHUIO XUMUYECKOM peaKkIuu

2.1

2.2

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTaniabl U HUX

COCAUHCHUA

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHME U CIeNUPUUISCKHEe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXk Iasi OINKUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYSCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MMPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HPOTCKAHUSA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
nabopaTOpHBIM 000PY/IOBaHHMEM, a TaK)Ke IMpaBUiiaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MPOBOAWTH PpEAKIUW, TMOJATBEPKIAIONINEe KAaYeCTBEHHBI COCTaB
Pa3IMYHBIX BEIICCTB: pacCllio3HaBaTb OIIBITHBIM HYTGM XJIopumg-,
Opomun, womupa, kapOonar, Qocdar, cunamkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOLINE B BOAHBIX PACTBOPaX HEOPraHUIECKUX BEILIECTB
[To Teme: «XuMHUs 1 OKpy’KaroIas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICIIUTEITBHOM ACATCIIbHOCTH —

aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3aIUIO,




BBIBJIICHUC TIPUYHUHHO-CICACTBCHHBIX CBsA3CH — 1 U3YUCHUA
CBOMCTB BEIIECTB M XHUMHUYECKHUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HN3MCPECHUC, MOACIMPOBAHUC,

AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenver xumuu. Ponb XUMHUM B JKU3HM 4YelOBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperarHoe COCTOSTHUE

BC€IICCTB

1.2

1.3

[TonsiTrie 0 MeToAax Mmo3HaHusl B XUMUU. YncTtele BemecTBa U cmecH. CrocoObl
pa3aeneHus cmecen
ATOMBI © MOJICKYIJIBI. Xumuueckue dsyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOC YUYCHUC

1.4

XuMuueckas (1)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCHICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHAYECKOT0 3JIEMEHTA

B COCIUMHCHNU

1.5

KonnuectBo BemectBa. Moisib. MomsipHasg Macca. B3auMocCBs3b KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMUYECKUE SBJICHHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKHe ypaBHeHUs. Kinaccudpukanus

XUMHUYCCKUX peaKHI/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XYUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCY10i, ¢ MpaBUiIaMu
pabotrel B Jjaboparopuu W TpuéMamMu  OOpalleHUss C JIabOpaTOPHBIM
00OpyJIOBaHUEM, HU3YyUYE€HHE U OIHUCaHHE (HU3MUECKUX CBOMCTB 00pa3LoB
HEOPraHMYECKUX BEHIECTB, HaOmoleHne (u3ndecknx (IJIaBIieHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHWE U KOHJICHCAIUS BOJbBI) U
XUMHYECKHX  (TOpEeHWe CBEYM, NpPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIIEHUHM, HAOMIOJeHHE U OIMHCaHUe
NPU3HAKOB TPOTEKaHMS XHMHUYECKHX peaknuil (pa3jiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM
comu meau(ll), n3yuenue cnocoOoB pazencHus cMeceil (C TOMOIIbI0 MarHUTa,
bunsTpOBaHUE, BBITAPUBAHKME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcCHUE

OYNCTKHU HOBapeHHOfI COJINn, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB POBCACHUA




2.1

2.2

2.3

OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHe MoJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. HaxoskaeHuwe kuciaopoja B mpupoje, (puandyeckue U XUMHYECKHE
cBoiicTBa (peakumuu ropenus). Okcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJIyYeHUsl KHUCIOpoJa B Ja00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCII0poa B mpupoe. O30H — alIoTponHas MoAU(GUKALH KUCIOpoa

TennoBoit >PPeKT XUMUIECKOH peakiui, TEePMOXUMUYECKUE YPAaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonmopon — snmemeHT M mpocroe BemecTBo. HaxoxxaeHue Bomopona B IIPHUPOZE,
¢u3nyecKkre M XMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI IOTYYeHHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®uznyeckue CBOMCTBA BOAbl. Boma kak pacTBopurenb. PacTBopbl.
Haceitiennpie 1 HEHACHIIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpuposie M B XKM3HU ueloBeka. KpyroBopor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKA
MIPUPOHBIX BOJT

Knaccudpukanuss Heopranmdeckux coeaunenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknatrypa okcuaoB. dusznueckre M XUMHYECKHE

CBOMCTBa OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMUMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CBoMcTBa KuCIOT. Pgan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tomyyenue kucnot

Commu. HomeHnknartypa coseil. @uU3nUeCKHe M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ
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3.1

XYUMUYECKUH  OKCHEPUMEHT: KadeCTBEHHOE OIpeAeiieHHEe  COACpMKaHUs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBAaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpalleHus: ropeHus (moxkapa), 03HaKOMIICHHE C
oOpa3lilaMu OKCHJOB U ONHCAHME HX CBOMCTB, IMOJIy4eHHE, COOMpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJCHCTBUE
Bozopoaa ¢ okcuaom Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPUATIOR),
HaOmo/leHue 00pa3loB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAaHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJBI C MeTAJIaMU (HaTpUEeM U KaJbIHEeM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIIOT U INEJOYel C TOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE O00pasloB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJACHHWE W3MEHEHUS
OKpPacKM HHJIUKATOPOB B pacTBOpax KHCIOT U IIEJ0Yel, Hu3ydyeHue
B3aumoeicTBuss okcuga meau(ll) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C
MeTallJIaMH, peakliuii HeUTpaau3aluu, MoJydeHue HEPACTBOPUMBIX OCHOBAHHH,
BBITECHEHHWE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
DKCIIEPUMEHTAIBHBIX 3a/lad Mo TeMe «BakHeilme Kiacchl HEOPraHUYECKHX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITNN

[lepBple TOMBITKA KIACCH(PUKAIMUA XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IeJIOYHbIe U IIEIOYHO3EMENTbHBIE METaJlIbI,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

3.3

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMU4YECKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanast u JUIMHHONIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
ITepuoasl u rpynnel. PU3NYECKUII CMBICI THOPSAAKOBOTO HOMEpPA, HOMEPOB
nepuoja U rpynibl 3JIeMEHTa

Crpoenue atomoB. CoctaB atoMHBIX saep. M3oronsl. Dmektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO




3JIEMEHTA MO ero nojoxkeHuto B [lepuoaunueckoii cucrteme .. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METaJUIMYEeCKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM H TEPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b
Crenenb okwuciienus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoieccol

OKHCJICHHMS B BOCCTaHOBJICHHI. OKHUCIUTEIN U BOCCTAHOBHUTEIIN

3.7

9 KVIACC

Kon

XHUMUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJIIIOB, B3aUMOICHUCTBHE THAPOKCHUAA LUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIFOCTPUPYIOHIUX IPUMEPBI OKUCJIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKun pa3a0KCHUA, COCI[I/IHCHI/IH)

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemectBo 1 XuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kaius, KalblUsi U HX
COCMHEHHI B COOTBETCTBUU C TMOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BelecTBa: BHJAbl XUMHUYECKOM CBA3U. THUNBI KPHUCTaNIMYECKUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU
U BHUJA XUMUYecKol cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAasA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PeaklMid M0 pa3IMyHbIM MPpU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
M3MEHEHMIO CTENeHEH OKHMCICHHS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,

0 y4acTHUI0 KaTaiu3atopa). OK30- W  OSHIOTEPMHUYECKHE PEeaKIuH,




TepMOXUMHUYECKHe ypaBHeHU. [IoHATHE O CKOPOCTH XMMHUUYECKOI peakiuu

14

1.5

[TonsiTe 00 0OpaTUMBIX M HEOOpPATUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U FeTePOreHHbIX peakiusix. [[oHaTre 0 XMMUYeCKOM PaBHOBECHU.
@DaxTophl, BIUAIOIIME HAa CKOPOCTh XHUMHUYECKOW pEaKkIUd M TOJOKEHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C MCIIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakumm noHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUsS PEaKIUii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoicTBa KHUCIOT,
OCHOBAaHMH H COJIC B CBETC TPEIACTABICHUNA OO0 3JICKTPOITHTUICCKON

AucCconnuanuu. KauecTtBeHHBIE p€aKuuru Ha HOHBI. ITonstue o TuapoJImn3e coJieit

1.7

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpua HATpHsl); MCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALUM  KUCJIOT, Iejaoded M conell  (BO3MOXKHO HCIOJIB30BaHME
BUJICOMATEPHUAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX IMPU3HAKU
IpOTEeKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOIINX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil (FOpeHHe, peakiy pas3yioKeHUs, COeIUHEHUs);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TOMOIIbIO KaueCTBEHHBIX peaKuil

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannsl 1 UX COeAUHEHUS

2.1

OOmass xapaktepuctuka raiaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHBIC CTeTIEHN OKucieHus:. CTpoeHne u (GU3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJI0oYaMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, MpuMeHenue. JleiictBue

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeliine XJIOpHUAbI U UX




HaXO0XJCHUE B IPUPOJIE

2.2

2.3

2.4

2.5

OO6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn oKuciaeHus. CTpoeHue u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJU(PHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHE CBoOWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢usnveckne W XUMHYECKHE CBOHCTBA. OKCHIBI CEpbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakiuu, JeKalMe B OCHOBE MPOMBIIIICHHOTO Croco0a IMOJydyeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arpsi3HCHUE OKPYKAIOIICH CPEeIbl COCAMHEHUSMH Cepbl (KHCIOTHBIC TOXKIH,

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

OOmast xapaktepuctuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IIPUPO/IE,
¢usnveckre U XUMUIeCKre cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero (u3nM4ecKue M XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHeHue. Comu
aMMOHUA, nux (in/lanecxne n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THasl KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nMvecKkue W XHUMHUYECKHE CBOMCTBa (0OlIMe Kak TPEACTaBUTENsS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M CoJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpebl COEMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJI0EMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosydeHue. Vcnonbp3zoBaHue ¢ochaToB B KayecTBe

MUHEPAIBHBIX YIO00OpEeHH

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaIMU, PacIpOCTpaHEHUE B TIPUPOJE, (PU3NUECKHE U XUMHUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,
nux Q)HSHLIGCKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICIZCTBI/IG Ha JXHUBBIC OpPraHU3MBbI,
MOJIYYCHHUC U ITPUMCHCHHC. DKOIOrHYeCcKHue HpOGJ’IGMLI, CBA3aHHBIC C OKCHAOM

yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA




2.6

a¢pdext. YrompHas kuciora W €€ cond, UX (UINYECKUEC U XUMHUUYECKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Vcnonp3oBaHne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34HCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KAK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIeH, 3TaHol, IJHULEepPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormyecku
BOXHBIX BEILECTBAX: XMpaX, OelKkax, yriaeBoJaXx — M HX POJIHM B HKU3HU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX M HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckne © XHUMHUYECKHE CBOWCTBA, NOJYYCHHUE U
npuMenenue. CoenuHeHus KpemMHuUsi B mnpupoje. OO6mue mnpeacraBieHusi 00
okcuae kpemuusi(1V) u kpemuueBoi kucinote. CUIUKATHI, UX UCIOJIB30BaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHLHBIC MAaTEePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUI SKCIIEPUMEHT: H3Yy4YE€HHE O00pa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJIIHOW KHUCIJIOTBI; IIPOBEIECHHUE Ka4eCTBEHHBIX PEaKLMW Ha XJIOPHUA-
HMOHBl W HaOJIOIEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(rayloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJi ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEpHOI KHCIOTHI, IPOBEICHUE
KauecTBEHHOW peakuu Ha cyab(ar-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O00pa3lamu
a30THBIX U GochHOpHBIX yIOOpPEHUH; MOTydYeHre, cCOOMpaHue, paclo3HaBaHUe U
M3y4EHUE CBOMCTB AMMMAKa; MPOBEJICHHE KAadeCTBEHHBIX pEaKkIMil Ha HOH
aMMOHMSI U (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOM a30THON KUCJIOTHI C MEIbIO (BO3MOKHO
HCIIOJIb30BAaHNE BHJEOMATEPHANIOB); HM3YYEHUE MOJEIEN KPUCTAJUIMUECKUX
pemwéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM

MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABaHWE W HW3YYECHUE CBOWCTB




3.1

3.2

YIJEKUCIOro rasa; IMpOBEIEHHWE KAyeCTBEHHBIX peakluil Ha KapOoHAT- U
CWJIMKAT-UOHbl U H3YyYEHUE IMPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMIICHHE C
MPOJYKIMEeH CHIMKATHOM MPOMBIIUIEHHOCTH, pPEUICHHE SKCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BakKHeNIIe HeEMETAJIBI U UX COSIUHEHUS
MeTtaiibl 1 UX COETMHEHUSA

OO0mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux osnementoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. MeTainyueckast CBsi3b U
METa/UTMYecKas KpUCTaUIMYecKas pemérka. ODJEKTPOXMMHYECKUH s

HaIIpsHKEHNUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MONTy4EeHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'YH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBIINIJICHHOCTH

3.3

3.4

3.5

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

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xumuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYeCcKue U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. Baxueiimme coeanHeHus Kanblus (OKCHUI, THIPOKCHU],

conu). KEcTkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmoMuHMI: TonoxkeHue B llepuonmyeckol cucTeMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B npupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AMFOMHHUS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHHA

3.6

3.7

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB J[. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAaXOXJIEHHE B mpupoje. DPuzndeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuiwl, THApokcuabl u conu skene3a(ll) u

xene3a(lll), mx coctas, cBOMCTBA U TTOTydCHUE
XUMHUECKUI SKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMH METalIOB U CIUIABOB,
uX (U3NYECKUMHU CBOMCTBAMH; H3yU€HHE pE3yJIbTaTOB KOPPO3UU METaJUIOB

(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOeHHOCTEH




4.1

B3aMMOJICHCTBHSI OKCHJa KalblUsg M HaTpusi C BOAOH  (BO3MOYKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUATIOB); HMCCIICIOBAHUE CBOWCTB MKECTKOW BOJBI;
mporiecca TOpEHHsl JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBCHHBIX PEAKIUI HA HOHBI
(Maraus, Kanphus, amomuads, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHNE YKCIICPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeHe MeTamisl 1

UX COCIIMHEHHUS»
XHMHMS ¥ OKpYXaromas cpeaa

HoBble maTepuansl u TexHonoruu. BemectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momMois NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxkatomen cpeasl [1JIK. Pons xumun B perieHUu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX MEpepabOTKH, UX POJIb B OBITY ¥ IPOMBIIINIEHHOCTH

XUMUYECKUH SKCIIEPUMEHT: U3yueHHue o0pas3IoB MaTepUaioB (CTEKJIO, CIIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa

nposep
s1eMOro
TpeboBa

HHUHA

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o01ero oopazoBanus Ha ocHoe PI'OC

1

Hpe,I[CTaBJ'IeHI/IeI

11

0 TT03HABA€MOCTH SIBIICHUM Ipupoabl, IOHUMaHHUEC 00BEKTUBHON 3HAUYMMOCTHU
OCHOB XHMHYECKOI HAayKH Kak obnactu COBPCMCHHOI'O €CTCCTBO3HAHMA,
KOMIIOHCHTA O6IJ_ICI71 KYJIBbTYPBI U HpaKTHHeCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA B
YCII0BUAX COBPECMCHHOT'O O6HIGCTBa; IMOHMMAaHHEC MECTAa XUMHUH CPEAN APYTHUX

CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAY4YHbIX MCTOAAX IIO3HAHHWA, B TOM 4YHCIC ISKCICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB M U3YUYCHHUA XHMUUYCCKHX
peaKHHﬁ; YMCEHHUC UCIIOJb30BATh MOJCIIN IJIA 0OBSICHEHHS CTPOCHUS aTOMOB

U MOJIEKYJI

0 cdepax npodeccHOHATHLHON EATENHHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJOTHSMH, OCHOBAHHBIMH  Ha  JIOCTHIKEHHUSAX
XUMHUYECKOU HAayKH, 4YTO ITO3BOJIUT O6yanOHII/IMC$I paccMaTpruBaTb XUMHUIO
Kak chepy cBoeil Oymymielt mpodeccHOHANbHON NeATeTbHOCTH U CAeNaTh
OCO3HAHHBII BBHIOOP XMMHMH KaK MPO(UIBLHOrO MpeaMeTa MpH Mepexojae Ha

YPOBEHb CPEIHEro o0Iero oopa3oBaHus

Brmanenue cucrteMoll XMMHUYECKHMX 3HAHUM M YMEHUE NPUMEHSTh CHCTEMY

XUMHUYCCKUX 3HaHPII>i, KOTOpasd BKJIKOYACT:

2.1

BAOXHEHIIINE XUMUYECKHE MOHATUS: XUMHUYECKUNA 3JIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, TPOCTOE M CIIOKHOE BEIECTBO, OJHOPOAHAS W HEOTHOPOIHAS
CMECh, OTHOCHUTEIbHBIE AaTOMHasi W MOJIEKYJSIpHAs MaccChl, KOJMYECTBO
BEIIIECTBA, MOJIb, MOJIApPHAsi Macca, MOJBIPHBIM OO0BEM, OKCHI, KHCIIOTa,
OCHOBaHME, CONIb (CpeaHss), XUMHUUYECKash pEeaKIusl, Peakliu COCTUHEHHUS,
PEaKIMU PA3IOKEHUS, PEAKIMU 3aMEIICHUs, PEaKiid OOMEHa, TEeIUIOBOM
3pEKT peakuu, dK30- U IHIOTEPMUUYECKHE PEaKIUU, PacTBOp, MaccoBas
JI0JI1 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH, MAacCOBas J10JI1 U MPOLEHTHAst

KOHIIEHTPALUs BELIECTBA B PACTBOPE, SIIPO aTOMa, SJIEKTPOHHBIN CIIOH aToMa,




aTOMHass OpOWTadb, pPaaWyC aToMa, BAJEHTHOCTh, CTENEHb OKHUCIICHHS,
XUMUYECKasl CBs3b, DSJEKTPOOTPULIATEIBHOCTh, MOJSIpHAsT W HENoJsipHas
KOBQJICHTHAsI CBSI3b, MOHHAS CBS3b, METAJUIMYECKAsA CBSI3b, KPUCTAJUIMYECKAs
pemérka (aromMHasi, HIOHHAsl, METALUTUYECKasi, MOJICKYJISIpHAsi), MOH, KAaTHUOH,
AQHUOH, OJIEKTPOJIIUT U HEDJICKTPOIMUT, AJICKTPOJIUTUYECKAS TUCCOLMAIINS,
peakiui WOHHOTO OOMEHA, OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIIHH,
OKUCIIUTENb M BOCCTAHOBHUTENb, OKHCICHUE U BOCCTAHOBJICHUE, JIEKTPOJIU3,
XUMHUYECKOE DPABHOBECHE, OOpaTUMbIE W HEOOpATHMEBIC PEaKIMH, CKOPOCTh

XMMHUYECKOU peakinu, kataiuzatop, [1/IK, koppo3ust MmeTanios, criiaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~ XUMHH: 3aKOH COXPAaHEGHHS  MAaccChl,
nepuoauueckui 3akoH J[.M. MengeneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,

3aKOH ABOTaJIpO

2.3

3.1

TCOpHUU XUMHUU: ATOMHO-MOJICKYJISIpHAs TCOpUA, TCOPUA SHCKTpOHHTquCKOﬁ

JUCCOLAlN
Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

YMEHHE TPaBHJIBHO HCIIOJIB30BaTh M3yUEHHBIC BEIIECTBA M MaTepHalbl (B
TOM 4YHUCJI€ MUHEpPaIbHBbIC YIOOpPEHHUs, METAIJIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX HUCTOYHHUKOB YTIIEBOAOPOIOB (YIJisi, MPUPOIHOTO
rasza, HepTH) B OBITYy, CEThCKOM XO3SMCTBE, HA MPOU3BOJICTBE U MMOHUMAHUE
3HAUEHUSl KUPOB, OCNKOB, YIIEBOJOB IJIi OpPraHM3Ma YelOBeKa; yMEHHE
MIPOTHO3UPOBATH BIMSHHUE BEIIECTB M XMMHUYECKUX MPOILIECCOB HA OPTaHHU3M

YeJI0OBEKA M OKPYKAIOLYI0 IIPUPOIHYIO CPERY

3.2

3.3

3.4

YMEHUE WHTETPUPOBATH XUMHUECKUE 3HAHUS CO 3HAHUSMM APYIHX Y4eOHBIX
PEeIMETOB

HaJIM4ue OIbITa paboThl C Pa3TUYHBIMH HCTOYHMKAMH HMHQOpMalMH IO
XUMHUM  (HayyHas W HAy4yHO-TIONMYJISIipHAs  JIUTEpaTypa,  CIIOBapw,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(bOpMaHI/IIO O B€HOIECTBAX, HUX
MMPEBpAlICHUAX W IPAKTHYCCKOM IMPUMCHCHUN W YMCHHC HCIIOJIB30BATh eé

AJI pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4

BJ'Ia}IeHI/Ie OCHOBAMH ITOHSTUHHOIO arrmapara U CHMBOJIMYECKOTO sA3bIKa
XUMHUH I COCTaBJICHUS (POPMYNT HEOPTaHMUECKHUX BEIIECTB, ypaBHEHUI
XUMUYECKUX DPEaKIuid; ocHoBaMH Xxumuueckoi HomeHkiatypsl (IUPAC u

TPUBUAJIBHOM )

YMeHne oO0bSICHATH CBSI3b MOJIOKEHUS demMeHTa B [lepuoandeckoit cucreme




C YHCIIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XUMHUYECKUX JIEMEHTOB
(coctaB W 3apsja  sjapa, OOILIee YHMCIO DICKTPOHOB), pacHpeeieHUueM
AJIEKTPOHOB TI0 YHEPTETUYECCKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJOB,

Kajausa U KaJlbIus

IIpencraBinenue O MNEPUOIUYECKONM 3aBUCHUMOCTH CBOWMCTB XHUMHYECKHUX

3JICMCHTOB (pazu/lyc aToma, BJIGKTpOOTpI/II_[aTCJIBHOCTB), MMPOCTBIX U CJIOKHBIX

° BELIECTB OT IIOJIOKEHUs IeMEHTOB B Ilepuoaunueckoil cucreme (B MajbIx
MEepPHO/Iax M TJIABHBIX MOJATPYIIIAX) U AJIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue KiraccupuImpoBarh:
7.1 XUMHYECKHE DIIEMEHTEI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaAKIINHI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh M CTEIICHb OKHMCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYCCKOM CBSI3U M TUTI KPUCTAJUTMUECKOM CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpaxX BeMIeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHCJIMTENL U BOCCTAHOBUTEIIh
9 YMeHnue xapakTepu3oBarh (pU3NUecKre U XMMUYECKHUE CBOMCTBRA:
MPOCTBHIX BEIIECTB (KHCIOPOJA, 030H, BOJIOPOA, TpaduT, aiMas, KpEeMHUH,
9.1 azort, docdop, cepa, XJIop, HATPUH, KaWWA, MarHUM, KaJdbllUd, aTIOMUHHM,
Kee30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ,, OKCHUIBI M THAPOKCUIL MeTaioB |—IIA
9.9 rpynn, amomunus, meau (1), nunka, xxenesa (11 u 111), okcuast yrnepozna (Il
' u V), kpemuus (1V), azora u dpocdopa (Il u V), cepst (IV u V1), cepaucras,
CepHasi, a30THCTas, a30THas, GochopHas, yroibHas, KpeMHHEBasT KUCIOTa U
UX COJIN)
MIPOTHO3MPOBATh W XapPaKTEPH30BATh CBOMCTBA BEHICCTB B 3aBHCHMOCTH OT
93 WX COCTaBa W CTPOCHHUS, MPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HUX
' CBOWMCTB, BO3MOXHOCTh TIPOTEKAHHWS XUMHUYECKHX IIPECBpPAIICHHA B
Pa3IMYHBIX YCIOBHIX
10 YMeHHE COCTaBIISITh MOJICKYJISIPHBIE U MOHHBIC YPAaBHEHHS PEaKIHid, B TOM
qyuce:
10.1 peakiuii HoHHOro 0OMeHa




10.2

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ

WUTIOCTPUPYIOIINX XMMHUYECKHUE CBOMCTBA H3YYEHHBIX KJIAcCOB (TPYyIIN)

103 HEOPraHMYECKUX BEIIECTB
10.4 MOJATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEXK/Ty HUMH
11 YMeHue BEIYHUCITh (TIPOBOUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO
' JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa B COEIMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XHMHYECKUX PEAKIMA U HAXOIAUTh KOJIUYECTBO BEIIECTBA,
' 00BEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIIUU
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO I[I03HaHUs (HaONo/eHue, H3MEpEeHue,
191 OKCIEPUMEHT, MOJCIMPOBAHNE) NPU H3YYEHUH BEIIECTB M XUMHYECKUX
' ABIICHUH; yMeHHE CQOpMYyIUPOBaTh MPOOJIEMY U MPEAIOKUTH IMYTH €&
perteHus
192 6e30macHOi paboThl ¢ XUMHUUECKUMH BEIECTBAMHU, XUMUUECKOH MOCyn0il 1
' 71a00paTOPHBIM 000PYIOBaHUEM
npaBujaMu 0€30macHOr0 OOpallleHHus] C BEIIeCTBaMH, HCIOIb3YEMBIMU B
MOBCEHEBHOM JKM3HM, NpaBWIAMU TIOBEACHHUS B IENIX COepekeHHs
12.3 37I0POBbSI M OKPYXKAIOIIEH TNPUPOJHON Cpelpl; TOHUMaHUE Bpeaa
(omacHOCTH) BO3JEHCTBUS Ha >KUBBIE OPTaHU3MBbl OINpPENENEHHBIX BEILIECTB,
CIOCO0OB YMEHBIICHHUS U TMPEIOTBPAIICHUS X BPEAHOTO BO3/ICHCTBHS
13 Hamnune mpakTHYecKWX HAaBBIKOB IUIAHUPOBAHUS W OCYIIECTBIICHUS
CJICAYIONIMX XUMHUYECKUX IKCIIEPUMEHTOB:
U3ydyeHHe U ONHCcaHue (PU3MUECKUX CBOWCTB BEILIECTB; O3HAKOMJICHHE C
13.1 GU3HYECKUMHA ¥ XUMUYCCKUMH SIBJICHUSMH, OTNBITHI, WJUTFOCTPUPYIOIIHE
MPU3HAKY POTEKAHUS XUMUYECKUX PEAKIUi
13.2 U3y4eHHe Crioco0O0B pa3ziesieHus cMmecen
MOJyYeHHE KHCIOpOoJa M W3YyYeHHE €ro CBOWCTB; MOJNYYCHHE BOAOPOAA H
13.3 U3y4eHHE €ro CBOWCTB; MOJY4YEHHE YIJIEKHCIOrO Ta3a M H3Y4eHHE €ro
CBOICTB; MOJy4YEHUE aMMHaKa U U3YYEHUE €r0 CBOWCTB
134 MPUTOTOBJIEHUE  PAcTBOPOB  C  ONPENENEHHOM  MAacCOBOM  JoJeH

pacTBOPEHHOTO BELIECTBA
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13.6

MpUMEHEHNE UHANKATOPOB (JITaKMyca, MEeTUIoOpanka u (geHondranenta) amis

OIIpEJICTICHHUS XapaKTepa Cpe/ibl B PACTBOPaX KUCIOT U LIeTI04eH

UCCIIEJOBaHUE U OINMCAaHHME CBOICTB HEOPraHUYECKUX BEILIECTB PA3IUYHBIX
KJIacCOB; M3YyYEHUE B3aUMOJAECHCTBHS KUCIOT C METaUIaMH, OKCHAAMU
METAJIOB, PAacCTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAHUSIMM, COJISIMU;
NOJy4eHHE HEpPacTBOPUMBIX OCHOBaHM; BBITECHEHHWE OJHOIO MeTalla
JIpyrUM U3 pacTBOpa COJM; HCCIEeIOBaHHE aM(OTEPHBIX CBOWCTB

TUAPOKCHUAOB aJIFOMHUHUA U HUHKA

13.7

13.8

14

PEIICHUEC OJKCIICPUMEHTAIBHBIX 3aaa4 II0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); «3JI€KTpOJII/ITI/I‘-IeCKa$I JUCCOoranus),
«Baxknenne HEMETAIIBI U UX COCIUHCHUA, «BakHelme MeTaulbl U UX

COCOAUHECHUA»

XUMHYCCKHE OKCICPUMEHTBI, HILIFOCTPUPYIOIIUE MPU3HAKK POTCKAHHS
peakiuii HOHHOTO OOMEHA; KaYeCTBCHHBIC PEAKIIMH Ha MPUCYTCTBYIOIIKE B
BOJIHBIX PAacTBOpax HOHBI: XJIOPHJI-, OPOMUI-, HOIUA-, CylIbdaT-, dhocdart-,
KapOOHAT-, CUIMKAT-aHUOHbI, TUIAPOKCUI-MOHBI, KATHOHBI AMMOHHSI, MarHU,

KaJIbLIMS, AIFOMUHMUS, JKkere3a (2+) u xkenesa (3+), meau (2+), muHka

YMmenne:

141

14.2

MMPEACTaBJIATh PE3YJIbTATHI SKCIICPUMCHTA B (bopMe BBIBOAOB, 10Ka3aTCIILCTB,

l"pa(bI/IKOB u Ta6J'II/IH W BBIABJIATD OMIIMPUYCCKUE 3aKOHOMCPHOCTH
YCTaHABJIIMBATL CBA3UW MCXKIAY PCaJIbHO Ha6J'II-OI[a€MI)IMI/I XUMHUYCCKUMHU

SABJICHUSAMHU U TIIpoHeCCaMH, MPOUCXOLAIINMMH B MAKpO- W MHUKPOMHUPC,

O0BSACHATH IPUYUHBI MHOTOOOPa3Hsl BEILIECTB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Kon
1

11

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX IeMeHTOB. CTEneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nuecKkue U XUMUYECKUE SIBJICHUA. XUMUYECKAsl peakuus U €€ IMpU3HAKHU.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnognueckuit 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuognyeckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYeCKuil CMBICII TOPAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U TPYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oromel. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHX DIIEMEHTOB

Ilepuonnueckont cucremsl [JI.1. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKMX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumogmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass U HENOJIsIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hpocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOOOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetamwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTamioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  QIIOMUHUA, JKene3a, 1uHKa). [loayyeHue oOcHOBaHM U
aM(}OTepHBIX THAPOKCH]IOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot

OO0me XxuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBA3b MCXKAY KilaCCaMHU HEOPraHNYCCKUX COCILI/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCHEHHSI M BOCCTAHOBJICHUSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue O30HOBOT'O CJI0

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIJIEHHOCTH UX coeqUHEHUN. [IoHsATHE 0 KOPPO3UM METalJIOB, OCHOBHbIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

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

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCoBOM) J0JIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus: 8-i kiacc: 6a30BbIN YPOBEHb: YUEOHUK; 5-€ U3/IaHue, epepadboTaHHOE
I'a6puensn O.C., OctpoymoB W.I'., CnankoB C.A. AkunonepHoe o6mectBo «M3naTeascTBo
«IIpocsemenue»

» Xumust: 9-# kinacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€¢ U3/IaHue, TIepepaboTaHHOE
I'a6puensu O.C., OctpoymoB N.I'., CnankoB C.A. Akunoneproe obmiectBo «M3aarenscTBo

«IIpocBenienue

METOJUYECKHE MATEPHUAJIBI J1JI51 YUUTEJISA
Xumus. 8-9 knaccel. ba3oBblit ypoBeHb. MeToindeckie peKOMEHIaluU K yueOHUKaM

INabpuensua O.C., Octpoymoa U.I'., Cnankosa C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubaunorexa LIOK https://m.edsoo.ru/00ae35e



