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HOACHUTEJIBHAA 3AIITMCKA

[TporpammMa 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIer0 0Opa3oBaHUs COCTABICHA HA OCHOBE
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOI 00pa3oBaTENIbHON IPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLEIIUU MPErnofaBaHus y4yeOHOro MpeaMera
«Xumus» B 00pazoBaTenbHbIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmMa 1o XUMUU AaéT TPEICTABICHHE O IENAX, OOMICH CcTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBAET
o0s3aTenpHOE MPEIMETHOE COoJepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbIE XapaKTEPUCTUKHU COAECPKAHMSI, PEKOMEHIYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarouXcs, ONpeaessieT BO3SMOKHOCTHU MPEAMETa JIJIs peau3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeNbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKke TPeOOBAaHUI K pe3yibTraTaM OOYYCHHsS XUMHH Ha
YpOBHE IIeJiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YUeOHO-II03HABATEIHHON AESITENIbHOCTU
00y4aromierocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUS.

3HaHuE XUMUH CITY’)KUT OCHOBOH 1151 (POPMUPOBAHMSI MHPOBO33pEHHST 00yUaroIIerocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XHMHUECH
NPE/CTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIECTB B MPHUPOJIE, O MYTAX
pelieHuss TI00adbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUIEBOM U AKOJIOTUYECKOM 0€30I1acHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peajln3allii BO3MOXKHOCTEN JJIsi CaMOpPa3BUTHS U (POPMUPOBAHUS KYJIBTYPhI
JUYHOCTH, €€ 001el U (PyHKIIMOHATIbHON IT'PaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4eOHON  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIE/IOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodecCHOHAIBHOMN 1S TeTbHOCTH;

3HAKOMUT €O CHenu(puKOl HayyHOro MBIIUICHHs, 3aKJIaJblBAa€T OCHOBBI LEJIOCTHOTO
B3IJISiJa HAa €IMHCTBO HPHUPOABI M 4YeNlOBeKa, SBISETCS OTBETCTBEHHBIM  ATaloM

B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHO-Hay‘IHOI‘/’I T'paMOTHOCTHU 06y‘-IaIOIJ_[I/IXCH;



CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSIM, K TPHUPOJE, K YEJIIOBEKY, BHOCHUT CBOM BKJIAJ B SKOJOTHYECKOE OOpazoBaHHE
oOyyJaroumxcs.

JlaHHble HampaBiieHHs B OOY4YEHUH XMMHU OOECHEUMBAIOTCS CHELM(PUKON CcoxepKaHMs
y4eOHOT0 NpeIMeTa, KOTOPBIN ABJISAETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpayKeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHMS OPHEHTHUPOBAH HAa OCBOCHHE
00y4aroIUMUCS CUCTEMbI NI€PBOHAYAIBHBIX MOHATUH XMMUHU, OCHOB HEOPIraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKON XMMUH.

CrpyKTypa cojaep:kaHUsi MPOTPaMMBI 10 XUMHHU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé mzydeHuro. CopepixaHHe CKJIAJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI MOHATHH O XuMHuyeckod peakuuu. OOGe 3TU CcHCTEMbI
CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIYY IOCJIEAOBATEIBHOIO Pa3BUTHUs 3HAHMM HAa OCHOBE
TEOPETUYECKUX MIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUY€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona [[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOU CBS3H;

— NpeACTaBICHUN 00 3JIEKTPOIUTUYECKON AUCCOLUAIMU BEIIECTB B paCTBOPAX.

Teopernueckrue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEI0OBATENBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBIITOJTHSSA
(GyHKIMU OOBSICHEHUS M TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
INPUMEHEHHUS U TIOJTYyYEHUS N3y4aeMbIX BEIECTB.

OcBoeHHe MporpaMMbl IO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABIECHUS O
XUMUYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xumun
IIPOUCXOUT C IPUBJICYEHUEM 3HAHUN U3 PaHEe U3YUEHHBIX YUEOHbIX MpeaAMETOB: «OKpyKarouuil
Mup», «bronorus. 5—7 knaccel» U «dusuka. 7 Kiaacey.

[Tpy n3yueHnn XUMHUH IPOUCXOAUT (GOPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON EATETLHOCTH YeloOBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAaHMM — BaKHEHIINX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
NpUOOIIEHNH K HAYYHBIM METOaM MO3HAHUS IPU U3YYEHHUH BEIIECTB U XUMHUECKUX PEAKIUH, B

(I)OpMI/IpOBaHI/II/I U Ppa3sBUTUH [1O3HABATCIIbHBIX YMCHI/II>'I U HUX IPUMCHCHHU B yqe6Ho-



MO3HABATEIILHON U Y4eOHO-UCCIIEeI0BATEIbCKON IeATEIbHOCTH, OCBOEHUH MPaBUil OE30MacHOTO
oOpalIeHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy W3y4eHWH XUMHM HAa YpPOBHE OCHOBHOIO O0IEro oOpa3oBaHUs Ba)XHOE 3HAYCHHE
MPUOOPENN TaKKe LIEH, KaK:

—(opmupoBaHNe MHTEIUIEKTYalIbHO PA3BUTON JMYHOCTH, FOTOBOM K CaMOOOpa30OBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

—HaNpaBICHHOCTh OOYYECHHsT Ha CHUCTEeMaTHYeCKOe MPHOOIIEHHE OOyJaromuxcst K
CaMOCTOSTEJIbHOW  ITO3HABATEJIbHOW  JEATEIbHOCTH, HAy4YHbIM  METOJAaM  IIO3HaHWf,
(OPMUPYIOITUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

—o0ecrieyeHne yCIOBH, CIHOCOOCTBYIOIIMX TPHOOPETCHUI0 OOYYAIOMIMMHCS OTBITa
pa3HoOOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

—opmupoBanue oO1Iei (yHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
yKclie YMEHUIN 0OBSACHATD U OLIEHUBAThH SBJICHUS OKPYKAIOIIET0 MUPA, UCII0NIb3Yys 3HAHUS U OIIBIT,
MOJIyUYEHHBIC MPU M3YyYEHUU XUMHUU, IPUMEHSATh UX MPHU PEHICHUH MpoOJieM B MOBCEAHEBHOMN
JKU3HU U TPYJIOBOM AESTEIbHOCTH;

—(hopmMupoBaHHe y 00yJarOMUXCs TYMAaHHUCTUYECKUX OTHOIICHWH, TOHUMAHHUS HEHHOCTH
XUMHUYECKHX 3HAHWHM i1 BBIPAOOTKU SKOJOTHYECKH Ie1ecO00pa3HOro MOBeNEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHECHHS CBOETO 3J0POBbS M OKPYXKAOIICH MPUPOIHOU
Cpelibl;

— pa3BUTHE MOTHUBALIUHU K O0YYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY

npoduis 1 HalPaBJICHHOCTU AajbHEHIIero o0yueHus.

) 1
{O0111ee YnCII0 YacoB, OTBEAEHHBIX JUIS M3YUYEHUS XUMHUU HAa YPOBHE OCHOBHOTO OOIIETO;

iobpaszoBanwsi, cocrapisier 136 yacos: B 8 kiacce — 68 yacos (2 waca B Henenmo), B 9 kitacce — 68;

uacoB (2 uaca B HeEIoO).




COAEPXKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemiecTtBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMECei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAsT aTOMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakius U €€ MpU3HaAKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUINIEHWE U KOHJEHCAIUSI BOABI) U XMUMHUYECKUX (FOPEHHUE CBEUHU, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
CONIM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX).

BaxHeline npeacTraBuTe i HCOPraHUYECKHUX BeElIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BenlecTBo. HaxoxxnaeHuwe kuciaopojga B Opupoje, (pu3Mdeckue U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoa B mpupoae. O30H — ajuioTporiHas MoAuGUKAIsS KUCIOPOoaa.



TennoBoit 3¢(}eKT XUMHUUECKOW peaklnH, TEePMOXHMHUYECKHUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMHUYECKHUE CBOMCTBA, TPUMEHEHUE, CTOCOOBI ToTyueHust. Kuciaorsl
Y COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BEIIECTBA B PacTBOpE. XMMHUUYECKUE CBOKCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeiiOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHHre NpUpPOaHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHJIOB:  cosieoOpa3yromnie  (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHbIE) W
HecosneoOpazyronue. Homenknatypa oxcujoB. ®dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3HUECKHE W XUMHUYECKHUE CBOMCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Conu. HomeHnknarypa coseil. @U3NYecKe U XUMHYECKHUE CBOWMCTBA COJIEH.
[TomyuyeHue conen.

['eHeTnyecKkas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyYEHHUE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa3aMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paClO3HABAaHHE M U3YYCHUE CBOWMCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposa ¢ okcuaom menu (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONMPEIEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METaNIaMU (HATPUEM H
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MEHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuaa meau (Il) ¢ pacTtBopom CepHON KUCIOTHI, KAUCIOT C METAJNIAMH, PEAKLIMMA
HEWTpanu3aluu, MOJy4YeHHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 PacTBOPA COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiilne KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxuCcANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIUU

[lepBble TOMBITKM KIACCU(PUKAMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIETIOYHbIE M MIEJTOYHO3EMENbHbIE METaLIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas Gopms [lepuonnyueckoi
cucteMbl xumudeckux snemeHToB . WM. MengeneeBa. llepuonbl W TrpyIIibl.
Du3NYECKU CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. W. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO rpyMiaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — y4yéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yueHHe OOpa3lloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kilaccudukaus, TMepUoJUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

duznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIEeCTBa, Ta3, (U3NYECKHE BEIWYHUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMUECKOW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCcKUX peakiuii Mo pa3auvyHbIM MPU3HAKAM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPATUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKUE
YpaBHEHHUS.

[ToHsiTue 0 ckOpocTH xuMmuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX U T€TePOreHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHOW ~ PEaKIUH. CocraBnenue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCIOJIb30BaHMEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKON JUCCOUALMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
xuMudeckon cBs3u. CteneHs aucconuanun. CHIIbHBIC U CTa0bIe SJIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AMEKTPOIUTUUECKOMN THCCOUNALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura W anmasa), CJIOKHBIX BELIECTB
(Xxopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW PEAKIIUHU OT
BO3JICHCTBUS  pa3iMYHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOIHOCTHU
pPacTBOPOB BELIECTB, ITPOIIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
IPU3HAKK TPOTEKAHMS] peaKkluil HMOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbl), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUil (FOpEHUE, pPEaKIUu pas3lIoKEHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuEeCTBEHHBIX PEAKLIU HA HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl u MX coeiMHEeHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA HA MIPUMEpE XJIopa (B3auMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xuopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBeKa. BaskHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKue cBoilcTBa cepbl. CepoBOIOPOJ, CTPOCHUE, (PUBHYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JIKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHus: CepHOM Kucnotbl. [IpuMeHeHue cepHoOu
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJIb(paT-HuOH.
Haxoxnenue cepbl M €€ COCNUMHEHUUW B TIpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpelbl COECOUHEHUSIMH cepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAISHHUS.



OOmas xapakrepuctuka 3aeMeHToB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, pacpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue U npuMeHeHue. Conu aMMOHUS,
ux GU3NUECKUE U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb30BaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, guszndyeckue U xummuueckue cporctra. Okcun gochopa
(V) u dochopnas xuciora, pusmuecKkue M XUMHUYECKHE CBOWCTBA, MOJIYyYCHUE.
Hcnonp3oBanue ¢pocdaroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, AJTIOTPOIHbIE MOIU(DHUKALINY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XMMHUYECKHUE CBOMICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKrue NpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKUe UM XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, METUILIUHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO031CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Tra3, HEPTh),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKHMpax, OeKax, yriieBojax — 1 ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCAMHEHUH.

KpeMHuuii, ero ¢usnueckue U XHUMHUYECKHME CBOMCTBA, IMOJIyYEHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, xene300eToH. Ilpobiembl 06€30MacHOrO  MCIOJIb30BaHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKMU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHUE 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
NIPOBEJICHNE KaueCTBEHHBIX PEAKIM Ha XJOPUA-HOHBI U HAOIIOJCHIE MPU3HAKOB



X TPOTEKAHMS, OMBIThI, OTPpAKAMOIIHMEe (PU3NUYECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HCHOJIB30BAaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJICHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMM CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojsydeHue, coorpanue, pacro3HaBaHUE U U3Y4YCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIMA HA HOH aMMOHHUS U
dbochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK animasa,
rpadura, (QysmiepeHa, O3HAKOMIICHHE C MPOILECCOM aacopOlMU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHUBOTrasza, IOJIydEHUE,
coOupaHue, pacrio3HaBaHWE W U3YYEHHUE CBOMCTB YIJIEKMCIOrO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJICHWE C TMPOAYKUHUEH CUIMKATHOW MPOMBIILIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUSD.

MeTaJsibl 1 X COeIMHEHU S

OO01mast xapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyiokeHuss B llepuommueckon cucreme xumuyeckux snemeHroB [, .
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIocOOBI TIONy4eHUs MeTauioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanementoB /. M. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJIEHHE B IPHUPOJIE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucteMe xumudeckux 3yiemeHToB /. . MenaeneeBa, CTpoeHue UX
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



Kasiblusl. Baxkueiire coequHeHns KabIus (OKCUI, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosiokeHue B [lepuoandeckoi cucreMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJIE€HUE B mpupojae. Pusnmyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI M cou xkemesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJCUCTBHUS OKCH[A
KJIbIIUSI W HATpus C BOJOH (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, ATFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAaMU HATpus, Kajlusg M KalblUsi (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Baxunelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuanbsl B INOBCEIHEBHOM >KM3HM 4YeloBeKa. beszomacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarouleh cpenbl (MpeaesbHas IOomycThUMas
KOHIIEHTpalus BemiecTs, nainee — [1/IK). Ponb xumMuu B pemieHun SK0JIOrHYECKUX
npooiaem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIE MOHATHSA: HAY4HbIH (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
paliOaKTUBHOCTb, MOJIEKYa, AIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJyIPOBOJHUKY, AUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢ortocuntes, npixanue, Oumocdepa, sKOCHCTEMa, MUHEPAIbHBIC
yI0OpeHusi, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpagusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMM M JYXOBHO-HPABCTBEHHBIMHU IIECHHOCTSIMU, MPUHATBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMAaIMEel o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHNUS] O COLMAIBHBIX HOPMaxX M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIICCTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATEJbHBIX 3a/1ad, BBIMOJHEHUM XHUMHUYECKHX SKCIIEPUMEHTOB,
CO37[aHUH YU4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApUIIEH C MO3UIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISAIOLIME
OCHOBY [IJI1 TIOHUMAHUSI CYIIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJIOJACMBIX IPOIIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATENIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOY4YeHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY M pEaIbHON JKU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro posa,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYAIIbHON TPAEKTOPUU MPOAOKEHUS 00pa30BaHUs C YUETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHON po(eCCUOHATBHON IE€ATEIBHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11ETIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, NOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 30POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOIHON CPENOM, I MTOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
(bopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XMUMHUYECKHX TMOHSATUM (BBIACISATH UX XapaKTEpHBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUSI U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIM, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEpU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKe JeiCTBUSI.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI ISl JOPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpoChl NMPHU MOUCKE U 0TOOpe
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
npyrumu opmamMu rpadyku U UX KOMOHWHAITUSMU,

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
MCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS NPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUI0
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
nabopaTopHOI pabOThI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyx1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosnee 3pPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW IIeJIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NercTBU, crnenudpudecKkue Il  TpeAMETHOW o0macth  «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHHI0 HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToOM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A(EKT peakiumy,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(poreHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTb cMbIca Ilepunomnueckoro 3akonHa JI. WM. Menzaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTajpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepromuueckass cucTteMa XuMHYeckux diemeHToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 0011ee Yuciio SJIeKTPOHOB U
pacmnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XMUMHYECKOTO »djeMeHTa Mo (opMysie COECIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOM EATeTHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0M U 1a00paTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JJAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy 00yueHus B 9 Kj1acce mpeIMETHBIC PE3yIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsl, XUMUYECKasi CBA3b, TEIJIOBOU AP hEeKT
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHUE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKINM, MPEACIBbHO JIOMYCTUMAasl KOHIICHTpaIIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMMMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJiCHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BAJIGHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH W XapaKTepU30BATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynmna (A-rpynma)» U «modooyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U paclpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME WU CHCIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, TMOJITBEPXKIAs OMNHUCAHUE
npuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIUI HOHHOTO



oOMeHa, ypaBHEHUS PEaKIUid, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca dTUX PEaKIIHA;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacCChI BEIIIECTB,
MaCCOBYIO JIOJIO XHUMHYECKOTOo 7djieMeHTa 1o ¢GopMyJsie COSIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pEaKIu;

COOJTI0IaTh TIPAaBUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYA0N 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBaMU B
COOTBETCTBHM C HHCTPYKIMSIMH TI0 BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaUeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIlO3HABATH OIBITHBIM IYyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMATH3aIINIO, BBISIBIICHUE IIPUUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHNE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon
Ne HanmenoBanue pa3jiesioB u JuiekTpoHHbIE (UG pPOBbIE)
KonTposabHbie IpakTnyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMHS — BaXkHas 00J1aCTh
€CTECTBO3HAHUS U bubnnoreka IIOK
11 . 5 2
MPAKTUYECKOU NEeSATEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
19 BemecTBa 1 xuMuueckue 15 1 bu6nuoreka [IOK
' peaxiuu https://m.eds00.ru/7f41837¢
Hroro no paszneny 20

Paznen 2. BaxxHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

21 Boznyx. Kucnopoa. Ilonstue 6 bubnuoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
Bogopon. Ilonsitue o bubnmnorexka HOK
2.2 8 1
KHCIJIOTaX U COJISIX https://m.edso0.ru/7f41837¢c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. llepunonnyeckuii 3axkoH u Ilepuoguyeckas cucrema xumuideckux 371eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHo-
BOCCTAHOBUTEIBLHBIE PEAKIIUU

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME
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bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. BemecTBo H XuMH4YecKHe peakuuu
11 [ToBTOpeHue U yriaydieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAsS JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPAX https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa LTOK
' Py - -eP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO0mrast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL poa https://m.edso0o.ru/7f41a636
KPEMHUI U UX COEANHEHUS
Hroro no pazneny 25




Paznen 3. MeTaJJIBI M BX COeTUHEHUS

. bubnnorexa [JOK
31 Obmwe cBojicTsa MeTaIIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4eJIOBEKA 3 bubmorexa LOK
' B p https://m.edso00.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosmmuecTBo
Ne ni/m Tema ypoka 4yacoB
Bcero

[Ipenmer xumuu. Ponb xuMuu B )KU3HU 4yenoBeka. Tena u BemecTsa

[TonaTne 0 MeTo/1ax MO3HAHUS B XUMUHU
3 [IpakTuueckas pabota Ne 1 «IIpaBuna paGoTsl B 1abopaTOpuH U MPUEMBI OOpaIlleHus C TaO0OPATOPHBIM 1

000pyIOBaHUEM
4 UucTteie BemecTBa u cMecu. CriocoObI pa3ziesieHus: cMecei 1
5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYUCTKH MOBAPEHHON COJIN)» 1
6 ATOMBI 1 MOJIEKYJIBI 1
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMUUYECKUX 3JIEMEHTOB 1
8 [IpocTble U ClOXKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1
10 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. XUMHUEcKas popMmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB 1
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS MOJIEKYJISIpHAst Macca 1
12 MaccoBast 107151 XUMHUYECKOTO JIEMEHTa B COSMHEHUH 1
13 KomnuectBo BemectBa. Monb. Mosipaast Mmacca 1
14 dusnuecKkue U XMMUYECKUE SBJICHUS. XUMUYECKash peakLus 1
15 [Ipu3Haky u ycnoBus MPOTEKAHNS XUMUYECKUX PEAKLIUN 1
16 3aKOH COXpaHEeHHUsI MacChl BEIeCTB. XUMHUYECKHE YPAaBHEHHS 1
17 Brrauciienus KoamuecTBa, MacChl BEeCcTBa 10 YPAaBHEHUSIM XUMUYECKUX PEAKIIHA 1
18 Krnaccudukanus XuMHUECKUX peakinii (COSIMHEHMs, Pa3I0KEHUS, 3aMEIIEHUs, OOMEHA) 1
19 M. B. JlomoHOCOB — yu&HBIH-3HIMKIIONEAUCT. O000IIEHHE U CHCTeMaTH3alys 3HAaHUHA 1




20 Kontponbnas padota Nel o teme «BemecTBa 1 XUMUYECKHE PEAKITHI 1
21 Boznyx — cmechk ra3zos. CocraB Bo3ayxa. Kucinopoa — sneMeHT u poctoe BeriectBo. O30H 1
22 dusnyeckre 1 XMMUUYECKHE CBOMCTBA KUCI0opoaa (peakiuu OKUCIeHus, ropenne). [Tonsarue 06 okcumax 1
23 CriocoOsl MmostydeHus: KUCI0po/ia B J1abopaTOPUH U MpoMbIIIeHHOCTH. [IprMenenue kuciaopoa 1
24 TennoBoii 3¢ ekt XUMUIECKOH peakuy, OHATHE O TS PMOXUMHUECKOM YPaBHEHHH, IK30- U 1
IHAOTEPMHUYECKUX PEAKIIUIX
25 TomnuBo (Hed Tk, yroib U MeTaH). 3arpsi3HeHHe BO3AyXa, CIOCOObI €ro Mpe0TBPAIICHUS 1
26 [Ipaktuyeckas padora Ne 3 o teme «Ilomydenue u codnpanue KUCIOPOAa, U3yYSHHE €r0 CBOMCTBY» 1
27 Bogopon — snemeHT u npoctoe BemecTBo. HaxoxaeHue B npupojae 1
28 dusnyueckre 1 XMMUUYECKHE CBOMCTBA Bojopoa. [I[puMenenne Boopoaa 1
29 [ToHsITHE O KUCIOTAX U COJSAX 1
30 CriocoOsI MoJTydeHus BOJAOPOa B TabopaTopuu 1
31 [TpakTuueckas pabota Ne 4 o reme «llomyuenue u cobupanue Bogopo/ia, H3y4eHUE ero CBOUCTBY» 1
32 MomnsipHslii 006EM ra30B. 3aK0H ABOTAIPO 1
33 Boruncnenus o6b€Ma, KOIMUecTBa BEIIECTBA ra3a MO €ro U3BECTHOMY KOJIMYECTBY BELLIECTBA HIIK 00BEMY 1
34 Brruncnenus 006EMOB ra30B MO ypaBHEHUIO PEAKIIMN Ha OCHOBE 3aKOHA O0BEMHBIX OTHOIIIEHUH T'a30B 1
35 du3nyeckre 1 XUMHUYECKHE CBOMCTBA BOJIEI 1
36 CocraB ocHoBaHui. [ToHsATHE 00 MHIMKATOPAX 1
37 Boma kak pactBoputens. HacklmeHHbIe 1 HEHACBIIIICHHBIC pacTBOPHI. MaccoBasi JI0JIS BEIIECTBA B pacTBOPE 1
38 [TpakTuueckas pabota Ne 5 mo Teme «[IpuroroBieHre pacTBOPOB ¢ OMPeAeIEHHON MacCOBOM Jomei 1
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHas pabora Ne2 mo teme «Kucmopon. Bomopon. Bomay» 1
40 Oxcupsl: cocTaB, KaccupuUKalys, HOMEHKIIATypa 1
41 [Tonyyenne u XMMUYECKHE CBOMCTBA KMUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB 1
42 OcHoBaHHUS: COCTaB, KJIaccU(UKAIIHSI, HOMEHKIATypa 1
43 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA OCHOBAHUI 1




44

Kucnotsr: COCTaB, KJ'IaCCI/I(bI/IKaHI/IH, HOMCHKIJIaTypa

45 [TonydyeHne 1 XuMHUYECKHUE CBOMCTBA KUCIOT
46 Conu (cpeanue): HOMEHKIATypa, CIIOCOOBI MOTYyYEHUs, XAMUYECKHNE CBOHCTBA
47 [IpakTuueckas pabora Ne 6. Pemenue skcriepuMeHTaNbHBIX 3a7a4 10 TeMe «OCHOBHBIE KIIACChI 1
HEOPraHUYECKUX COCAUHEHUM»
48 ['eneTnyeckas CBsI3b MEXKIy KJIaCCAMH HEOPTraHUYECKUX COCITMHEHUM 1
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
50 Kontponbnas padota Ne3 no teme "OCHOBHBIE KJIacChl HEOPTAaHUYECKUX COCAMHEHU" 1
51 [TepBbie NONBITKY KIACCU(PUKAIUU XUMUYECKUX 1EMEHTOB. [[oHATHE O rpynnax CXOAHBIX 3JIEMEHTOB 1
52 [Iepuonsl, rpynisl, MOATPYIIIbI 1
53 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl 1
o4 CtpoeHue 3J1eKTpOHHBIX 0007104€K aTOMOB 31eMeHTOB [lepuonnueckoii cucrems! J[. . MenneneeBa 1
55 XapakTeprucTUKa XMMHUECKOTO dIIEMEHTa 10 ero noioxeHuto B [lepuoanueckoii cucreme J[. M. MenneneeBa 1
56 3nauenue [lepuonnueckoro 3akoHa /sl pa3BUTHs Hayku U nipakTtuku. JI. . MeneneeB — y4€Hblid, megaror 1
U TPaXJIaHUH
S7 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3alus 3HAHUH 1
58 KonTponbnas padota Ne4 o teme «Ctpoenue atoma. XuMHueckas cBs3b» / Beepoccuiickasi mpoBepouHast 1
pabota
59 DJIEKTPOOTPHULIATETLHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB 1
60 HNonnas xumuyeckas cBs3b 1
61 KoBasieHTHas1 mosnsipHast XMMUYECKas CBSI3b 1
62 KoBasieHTHast HemosipHask XUMUYECKasi CBSI3b 1
63 CreneHb OKUCIICHUS 1
64 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH 1
65 OxkucIuTenu U BOCCTAHOBUTENH 1
66 PesepBubIil ypok. O60011IeHIE U cCCTeMaTH3alus 3HaHUuH 110 TeMe «CTpoeHne aToMa. XUMHUYECKast CBSI3bY 1




67 ‘ PesepBHbIil ypok. O6001ICHIE ¥ CHCTeMAaTH3allus 3HAHUH

68 ‘ PesepBHeIil ypok. O000IICHHE U CUCTEMATU3AIHS 3HAHHIA
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9 KUIIACC

KoaunuyecTBO 4acoB
Nenm/m  Tema ypoka
Bcero
1 IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema xXummudeckux 31ueMeHToB 1. 1. Menneneena 1
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB 1
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB 1
4 Buipl XuMUYeCKO# CBS3M M TUITBI KPUCTAJUTMUYECKUX PEHIETOK 1
5 KonTponbnas pabota Nel no teme «I[loBTopenue u yriryOieHrne 3HaHuH OCHOBHBIX pa3JIeioB 1
Kypca 8 Kiacca»
6 Krnaccudukanus XUMHYECKUX PEaKIIHiA 10 Pa3INIHBIM MPU3HAKAM 1
7 [ToHsATHE O CKOPOCTH XMMHYECKOU peakiuu. [IoHsITHE 0 TOMOTE€HHBIX U T€TEPOTCHHBIX 1
peakuusx
3 [TonsiTHe 0 XUMHYECKOM paBHOBecHH. DAaKTOPHI, BIMUSIONINE HA CKOPOCTh XUMHUYECKON PEaKIIun 1
Y TIOJIOKEHUE XUMUYECKOTO PABHOBECUS
9 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIIUU
10 Teopus sanexTponuTrueckoit nucconuanuu. CUiabHbIE U cladble YMEKTPOTUTHI 1
11 HonHbIe ypaBHEHHUSI peakui
12 XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUH B CBETE MPEACTABICHUI 00 dIEKTPOIUTHUECKOM 1
JHCCOIHAIIN
13 XUMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 SJIEKTPOUTHUESCKON TUCCOITHAIINN 1
14 [TonsTHEe 0 TUIpONIU3E CONelt 1
15 O0001IeHre B cucTeMaTH3as 3SHAHUH 1
16 [TpakTrueckas padota Ne 1. «Pemenne sKCIepUMEHTAIBHBIX 33729 1
17 KonTponbHas padota No2 mo Teme «IIEKTPOTUTHYECKAs AUCCOIUAINS. XUMHUECKHUE PEAKITII 1
B pacTBOpax»
18 OO6m1ast XxapakTeprcTHKa rajJoreHOB. XMMHUYECKHUE CBOMCTBA HA MMPUMEpE XJIopa 1




19 Xnoposogopos. ConsiHas KUCIOTa, XUMUYECKHE CBOMCTBA, IOJy4YeHUE, IPUMEHEHHE 1

20 [Tpaktuyeckas padora Ne 2 o teme «IlomydeHue consiHOM KUCIOTHI, U3y4eHUE €€ CBOWCTBY 1

21 Boruncnenus no ypaBHeHUSIM XUMHUYECKUX PEaKLUid, €ClIM OJIMH U3 PEareHTOB JaH B U30bITKE 1

22 OO6m1as xapakTeprucTrka 3J1eMeHTOB VI A-Tpyniibl 1

23 Annorponabie Moaudukanyu cepbl. HaxoxieHue cepsl U €€ COeAMHCHUI B TIPUPO/IC. 1
XHUMHYECKUE CBOMCTBA CEPBI

24 CepoBogopoi, ctpoeHue, Gpu3nyecKue 1 XuMUIeCKie CBOMCTBA

25 Oxcunpl cepbl. CepHast KHCI0Ta, (PU3MYECKHE U XUMUYECKUE CBOMCTBA, MPUMEHEHNE

26 XUMUYECKHE peakliny, JIeXkKallie B OCHOBE IPOMBIIIIEHHOTO CII0Cc00a MOIy4eHUs: CEPHOI 1
KHCIOTHI. XMMHUYECKOE 3arpsi3HeHNE OKPYKaIOIIEH Cpe/bl COETMHEHUSIMU CEePBI

27 Brrunciienne MaccoBoi 1071 BbIXOAA IPOIYKTA PEAKIIHMHU 1

08 OO1as xapakTepucTuka 31eMeHTOB VA-Tpynibl. A30T, pacCpoCTpaHEeHHE B IPUPO/IE, 1
¢du3nyeckrue 1 XUMHUYECKHE CBOMCTBA

29 AMMHaK, ero pu3n4ecKue 1 XMMUYeCKHe CBOMCTBA, OJyYeHHE U IPUMEHEHHUE

30 [Tpaktuueckas padota Ne 3 o teme «llonydueHne ammuaka, U3ydeHUe €ro CBOMCTBY

31 A30THas KUCNoTa, e€ (hru3nyeckre U XUMHUYECKUe CBOMCTBA

39 Hcnons3oBanre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX yIOOPEHUIN. 1
XHAMHMYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpebl COETMHEHUSMH a30Ta

33 ®ochop. Oxena pocdopa (V) u hochopHas kuciora, GU3NIECKUE U XUMHIESCKUE CBOWCTBA, 1
MOJIy4YeHue

34 Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATbHBIX yI00peHuil. 3arpsi3sHeHne IpupoaHOM 1
cpensl hochatamu

35 VYrinepon, pacnpocTpaHeHue B pupoie, GU3NIecKue 1 XUMHIECKHE CBOMCTBA 1

36 Oxcunpl yriaepoaa, ux pusnueckue 1 XMMUYeCKHUe CBOMCTBA. DKOJIOTHYECKHE IPOOIeMbl, 1
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYrosbHas KUCI0Ta U €€ CONU 1




[TpakTrueckas padota Ne 4 o teme "Ilonydyenue yriekucioro raza. KauecTBeHHas peakuus Ha

38 1
KapOoHaT-MOH"

39 [lepBoHayasbHbIE TOHATUS 00 OPraHMYECKUX BEILIECTBAX KaK O COCIMHEHUSAX Yriepoaa

40 Kpemnuuii u ero coenqunenust

41 [IpakTrueckas padota Ne 5. PereHue sxcrepuMeHTaIbHBIX 3a/1a4 110 TeMe «BakHeime 1
HEMETAJIJIbl U UX COCIMHEHUS

42 KonTponbnas padora Ne3 no teme «BaxHeillne HeMeTaliIbl ¥ X COEIUHEHUS 1

43 OO01as xapakTepucTUKa XUMUYECKHX AJIEMEHTOB — METaJUIOB. MeTajuinyeckas CBs3b U 1
MeTaJlJIn4ecKasi Kpucramindeckas pemérka. dusndeckue cBOCTBa METAIIOB

44 XUMHUYECKHE CBOMCTBA METAIOB. DIIEKTPOXUMUUYECKUN Pl HATPSHKCHU METAJIJIOB 1

45 O6mue criocoOb! moydeHus MetauioB. CIiiaBbl. BEUUCICHHS 10 YpaBHEHUSM XUMHUYECKUX 1
peaKuii, €CIii OJIUH U3 PEareHTOB COJIEPKUT IIPUMECH

46 [TonsTHE O KOPPO3UH METAIIIOB 1

47 [Ilenounble MeTAIITBI 1

48 Okcuabl ¥ THAPOKCUBI HATPUS U KAJIUS 1

49 [I{enouHoO3eMeNbHBIC METAIIBI — KJIBIIMN U MarHui 1

50 BaxxHelmnme coenMHEHNS KAJIbIUS 1

o1 O060011eHre U cucTeMaTU3alys 3HaHUN 1

52 XKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs 1

53 [IpakTuueckas padora Ne 6 o teme "JKEcTKOCTh BO/BI M METO/IBI €€ yCTpaHeHus" 1

54 AnoMuHUN 1

55 AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHUIA 1

56 Kemnezo 1

57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (111) 1

58 O0600611eHre U cucTeMaTu3alus 3HaHU! 1




[IpakTrueckas padota Ne 7. Perenue skcriepuMeHTaIbHBIX 33/1a4 110 TeMe «BakHelme

> METaJIJIBI U UX COCTUHEHUS L
50 Bbruuciienus 1o ypaBHEHUSIM XUMHUECKUX PEAKIIUH, €CIIH OJIMH U3 PEareHTOB JIaH B H30BITKE 1
WA COJICPXKHUT PUMECH. BBIUMCIIEHUS] MacCOBOH JIOJIM BBIXOJIa MTPOAYKTA PEAKIHH

61 O06o01IeHre U cHCTeMaTU3alus 3HAHUN 1
62 KontponbHas padota Ne4 o reme «BakHelIne MeTauIbl U UX COSTUHEHUS 1
63 BemectBa 1 MaTepualibl B MOBCETHEBHOM JKU3HU YEIOBEKA 1
64 XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoIIei cpebl 1
65 Ponb xumum B perieHny SK0JIOrMUECKUX MpoodIemM 1
66 PesepBHblil ypok. O6001IeHHE U CUCTEMATHU3AIHSI 3SHAHHMA 1
67 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHA 1
68 PesepBHblil ypok. O600111I€HNE U CHCTeMAaTHU3alHs 3HAHUHA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

ITo Teme: ((HepBOHaan'IBHHe XUMHNYCCKHEC ITIOHATHA»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUN SJEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOTHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJsApHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAs PEaKIus,
KnaccupuKalusg  peaklUuid: peaklUud COCAUHEHHUS, PEaKIuu
pa3NoKEHUs, PEAKIMH 3aMEIICHHs, pEakluu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3(PpQeKT peakuuu, pacTBop,

MaccoBas JI0JIsI BEIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1

NPUMCHATH 5TU MTOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

13

HCIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUISl COCTaBJIEHUS (OpMYJ

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

14

PaCKpbIBATH CMBICII 3dKOHOB COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHsA, 3aKOHa

ABoraapo

1.5

1.6

OTpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B  OMHapHBIX
COEIMHEHMSIX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYHO MOJICKYJIAPHYIO U MOJISIDHYIO MAaACChI

BEILIECTB




1.8

1.9

1.10

2.1

BBIUYHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCIUHECHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOTIOACHHE,
W3MEPEHHE, MOJICTUPOBAHKUE, OKCHEPUMEHT  (peajabHbIi |
MBICJICHHBIN )

[To Teme: «BaxkHeume npeACTaBUTENIM HEOPTaHUUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX ITOHATHH: OKCHJI,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIIpEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMMOATBCPIKAAA OIMMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWIaM IMOJb30BAHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOJA), MPUTOTOBIECHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAacCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaICHH, METUIIOPAHXK U JIPyTHE)

2.7

IIpOBOAUTDH paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «llepuonnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkumn»

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XMMHUUYCCKHUX MOHSATHUM: AApO aroma,

ANIEKTPOHHBIA CJIOM aToMa, aTromMHas opOuTalb, paguyc aTroma,




XAMUYECKAs] CBSI3b, MOJISIPHASI W HEMOJSPHAs KOBAJEHTHAS CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBA3b, HMOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(l)I/IL[I/IpOBaTB XHUMHUYCCKUEC DJICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepH30BaTh TabamuHyto Gopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIABHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica [lepuoamueckoro 3axkona [[.M. MeHnneneena:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU A B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-IeHI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBa» ¢ YHUCIOBBEIMHU XapPaKTCPUCTUKAMH CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apiaa saapa, 06mee YHCJIO0

AJIEKTPOHOB U paclpeaeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

OIIPCACIIATh CTCIICHb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIIPCACIIATE BUJ XUMHYECKOH CBS3H (KOBaJ'ICHTHaH u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BemiecTBo 1 XUMHYECKast peaKkuus»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
AEKTPOJIUTHI, HEIJIEKTPOIUTHI, dIEKTPOIUTHUECKAs THUCCOLMALINS,
peakiu HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYEeCKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuuy, OKHCJIUTEND,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKada CBA3b (KOBaJ'IeHTHa}I, HOHHAasd,




1.2

MeTaJJIn4yecKasi), KpHUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI HJIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI'0 OOMeHa

14

1.5

2.1

PaCKpbIBAaTh CYIIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

MOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OaaHca ITUX PeaKLUii
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIuu

Ilo temam: «Hemeramibl U UX coeaMHEHUs» U «MeTamibl U HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W crenuduyecKue
XMMHMUYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEILECTB, IOATBEPKIAS
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3

2.4

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSAX

CIeAOBaTh IMpaBWIaM IMOJb30BAaHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUHSIMU MO BBITOJTHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO

ra3o00pa3HbIX BELIECTB (AMMHAaKa U YTIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACIIO3HABATh OIBITHBIM MYTEM XJIOPHU-,
Opomuza, wuoaMn, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHMS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHNUYCCKUX BCIICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSITHM: HI[K

BCIICCTBA, KOPPO3HA METAJIJIIOB




3.2

MPUMEHITh OCHOBHBIC OIEPAIlUU MBICIUTEIIPHON JIEATEIBHOCTH —
aHaJlM3 W CHHTE3, CpaBHEHHUE, 0000IIeHue, CUCTEeMATHU3AIIHIO,
BBISIBJICHHE TPUYUHHO-CJCACTBEHHBIX CBS3€H — I HM3ydeHUs
CBOﬁCTB BCIICCTB U XUMHUYCCKHUX peaKuHﬁ; CCTCCTBGHHOHay‘-IHBIe
METOJIbI TO3HAHUS — HAOJIIOJCHHWE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaJIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TTOHSATHUS

[Ipenmer xumun. Ponp XMMHM B )KU3HU 4Ye€JIOBEKa. XUMUSA B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE

BCIICCTB

ITousTue o METOJaXx IIO3HAaHUA B XUMHUH. Yucteie BCIICCTBA 1 CMECH. CnocoObl

pasaciICHus cMmeceit

13

14

ATOMBI U MOJICKYIJIBI. Xumuaeckrue »iaeMeHTBl. CHMBOJIBI XMMHYSCKHX

351eMeHTOB. [IpocTsie U ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xummndeckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTeNnbHAas  aTOMHas — Macca.
OtHocuTenbHas MoOJIEKyJIsApHas Macca. MaccoBas A0 XHMHYECKOTO

9JICMCHTA B COCAMHCHUH

1.5

1.6

KommuectBo BemecrBa. Mosb. Moisipas macca. B3anmMocCBsA3b KOJIMYECTBA,
Macchl M YMCIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacdyé€rel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

@u3znuecKrue U XMMHYECKHE SIBICHUSA. XMMHUYECKAsl peakus U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BeUIeCTB.  XMMHMUYECKHE  ypaBHEHUS.
Knaccupukanus XuUMHYECKHX  peakuuid  (COEAMHEHHS, Pa3JIoKEHHUs,

3aMenieHus, 0OMeHa)

1.7

XUMHYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOHM MOCYyAOH, C
MpaBUIaMu paboTHI B TabOpaTOpun U npuéMamu oOparieHus ¢ 1abopaTopHbIM
o0opysoBaHHEM, H3YYEHHE M ONHucaHue (U3MUECKUX CBONCTB 00pa3lioB
HEOPTraHWYECKHX BEIISCTB, HaOmoAcHue (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJ1a, PaCTUPAHKE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOpeHHE CBEYM, NPOKAIMBAHUE MEIHOW  IPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCJIOTOW) SIBJICHHM, HAONIOJIEHWE U OIHCaHUe
MPU3HAKOB TMPOTEKAHWS XUMHUYECKHX peakiui (paszloKeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe

ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJIEIICTBHE JKejle3a C pacCTBOPOM




coym meau(ll), m3ydenne cnoco0oB pasziesieHus: cMecei (C TOMOIIBI0 MarHuTa,
¢wIbTpOBaHME, BHITAPUBAHKUE, AUCTWILIAIMS, XpoMaTorpadus), MpoBeacHHE
OYUCTKM TIOBAPEHHON CONIM, HaOJIOJICHHE | OIHMCAaHUE pPEe3y/IbTaTOB
MIPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MacChl, CO3/1aHUE

MoJeIIeld MOJIEKYIT (II1apOCTEePKHEBBIX )

Baxneimme MIpEACTAaBUTCIIM HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucnopog — sieMeHT U mpocToe
BelecTBo. HaxoxaeHne Kuciopoaa B mpupoje, GU3NIecKue U XUMHUCCKHUE
cBoricTBa (peakiuu ropenus). Okcunbl. [Ipumenenne kucimopoaa. CrocoOs
MOJy4eHUsI KHUCIOpOAa B J1a0OpaTopuu M TMPOMBINUIEHHOCTH. Kpyroopor

Kkucioposa B mpupojie. O30H — aIoTporHas MoaupuKaus KUCIopoia

2.2

TemnoBoit 3h(PekT XuMUYECKOW peakIh, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJAO0TEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUe

BO31yXa, YCUJICHUC ITApHUKOBOI'O 3(1)(1)6KT21, pa3spymieHue O30HOBOI'O CJI0A

2.3

2.4

2.5

Bozmopox — anemeHt u npocroe BelecTBo. HaxoxeHre Bogopoaa B Mpupo/e,
du3uyecKue W XMMHUUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IONyYCHUS.

Kucnorse! u conun
MossipHbIii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM YpaBHEHHSIM

dusnyeckue CcBoiicTBa BOAbL. Boaa kak pactBoputens. PacTBOpHI.
Hacel1ieHHble 1 HEHACBILEHHBIE PACTBOPLI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs 1oy BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NIPUPOAE M B KU3HU uenoBeka. Kpyrosopor
BOJABl B IMpHUpoAE. 3arpsi3HEHHE MpUPOAHbIX BoA. OXpaHa U OYHMCTKA

MPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuabl. Knaccudukarms
OKCHJOB: coJjieoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasyrone. HomeHnkiaTypa okcuaoB. Pusnueckue U XUMHUYECKHE

CBOICTBa OKCHAOB. [loiryueHne okcuoB

OcHoBanus. Krnaccuduxanuss OCHOBaHMN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nueckne 1 XUMUUYECKUE CBONCTBA

ocHoBaHuH. [Tonyyenne ocHOBaHMM
Kucnotel. Knaccupukanus kucnor. Homenkiarypa kuciot. Ousnueckue u
XUMHYECKHe cBoMcTBa kucnoT. Pag aktuBHOcTH MeTtayuioB H.H. Bekerosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT




2.9

2.10

2.11

Comu. Homenkiarypa coneil. ®u3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.

ITony4yenue conen
['eneTnyeckas CBsI3b MEXAY KJacCaMU HEOPTraHUUECKUX COSAUHEHUN

XUMUYECKUH IKCIIEPUMEHT: KAueCTBEHHOE OIPEICICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJlyueHue, coOupaHue, pacrio3HaBaHUE U M3y4CHUE
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHMS U MIPEKpaIlleHus: TOpeHus (Ioxkapa), O3HaKOMJICHUE C
o0pa3llaMyi OKCHZIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOWpaHue,
pacro3HaBaHHe M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOJIECHCTBUE
BOJIOpOAA c OKCHJIOM meu(ll) (BO3MOXHO HCII0JIb30BaHUE
BUJICOMaTEpHaIOB), HAOI0/IeHuE O0pa3IOB BEUIECTB KOJUYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  PA3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNpEeAENEHHOW MaccOBOU
JIOJIE pAacTBOPEHHOIO BEILIECTBA, B3aUMOACHCTBUE BOABl C METAJIAMH
(HaTpueM W KajblieM) (BO3MOXKHO MCIIOJb30BaHUE BHICOMATEPHAIIOB),
OTIpeNieIeHue PacTBOPOB KHUCIOT M MIENOYEH C TMOMOUIbI0 HMHIMKATOPOB,
UCCIIeIOBaHHE OO0pPAa3I[0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPACKH WHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, u3yuenue Bzaumoseiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaUIaMH, PEAaKIUi HEeUTpaM3alui, TOJydeHUE
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTala JpPyruM H3
pacTBOpa COJIM, PEUICHUE YKCIEPUMEHTAIIBHBIX 3a/1a4 1o TeMe «BaxHnenime

KJIaCCbhl HECOPTaHNYCCKUX COE€IUHEHUI

3.1

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBble MONBITKM KJIacCUPUKAIUU XUMHUYECKUX 3yeMeHTOB. [lonstue o
IpyImnax CXOAHBIX 3JI€MEHTOB (IIEIOYHbIE U IEJI0YHO3EMENbHbIE METaJlIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U THAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucremMa XUMHUUYECKUX DIIEMEHTOB
AW. Menneneea. Koporkonepuoganas # UIMHHONEPUOAHAS (QOPMBI
Ilepuoguueckoir cucrembl XuMmuueckux odieMeHtoB J[.M. Menneneesa.
Ilepuonbl u rpynnel. @U3HYECKHI CMBICI HOPSAIKOBOTO HOMEpAa, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA




3.3

3.4

3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otomnbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 00070YeK aTroMoB TMepBbIX 20 XUMHYECKUX DJIEMEHTOB
[Tepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTA MO ero noyoxenuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI pajJnyca aTOMOB XHMMHYECKHUX JJIEMEHTOB,
METAJIMYECKUX M HEMETaNIMYeCKUX CBOMCTB MO TpyIIaM U IMEepUOJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W nipakTuku. .M. MenpaeneeB — y4€Hblid u

rpakJaHuH

Xumuueckass cBs3b. KoBajeHTHass (MOJsipHAss W HEMOJSIPHAsi) CBS3b.

BHCKTpOOTpI/II_IaTCJIBHOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenb okuciieHus. OKHCIIMTEIFHOBOCCTAHOBUTEIIbHEIC pC€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHU. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMHAYECKUM OKCIICPUMCHT: HU3YUYCHUC o6pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHEC rHApoOKCHuaa IUHKA C pacTBOpaMu KHCIIOT U
Iuenoqeﬁ, IMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAaHOBUTEJIBHBIX peaKlnii (rOpeHre, PeaKiluy Pa3aoKeHUsI, COSTUHEHUS )

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMUS

BemiecTBo 1 XuMHuUuecKas pcaKknus. HOBTOpeHI/Ie

11

[lepuonnueckuii 3akoH. llepuoguyeckas cucremMa XUMUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJIbLHS U HUX
COCIMHEHUN B COOTBETCTBHM C MOJIOKEHHEM 3JIEMEHTOB B lleprnoamueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMHUYECKOW CBA3U. THIBI KPUCTAITHYECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKM W BUJA XUMUYECKOM cBs3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BEHIeCTB (MEXIyHapOoJHAas U TpUBHATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K PaA3JIMYHBIM KJacCaM HEOPraHUYECKUX

COCHHHCHHﬁ, TFCHCTUYCCKAA CBA3b HCOPraHUYCCKUX BCIICCTB




13

Krnaccudukarms XuMudecknx peaknnii o pa3IudHbIM IpHU3HaKaM (M0 YHCITy
U COCTaBY YYacCTBYIOUIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3P (eKTy, 1Mo
U3MEHEHHIO CTENECHEH OKHMCIEHUSI XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 Y4YacTMIO KaTajau3aTopa). OK30- M DHAOTEPMUYECKHE PEAKLUH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilonsrue o CKOpPOCTH XHUMHUYECKOH p€akuuu

14

1.5

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusx. [lonstue o
FOMOTEHHBIX M TETEPOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOpPbI, BIUSIONIME Ha CKOPOCTh XMMHUYECKOM peakuuu U

MOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHuE ypaBHEHUI
OKHMCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHN C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOTUALMN. DIEKTPOIUTHI U HEIJIEKTPOIUTBHI.
Karnonsl, aHoHBl. MeXaHu3M JUCCOLMAH BEILIECTB C Pa3IM4YHbIMHU BUIaMU
XuMHueckoi cBsa3u. CreneHs guccoruanui. CuiabHbIE U cIa0bIe AIEKTPOIUTHL.
Peaknu noHHOTO OOMEHa. Y CIIOBHUS MPOTCKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMN U COJIeH B CBETE IMPEACTaBICHUM 00 3JIEKTPOIUTHYECKON

Jucconuanuu. KauecTtBeHHBIE pCaKluu Ha HOHBI. ITonsatue o TuapoImn3eC coJieit

1.7

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPHUCTaNINYECKUX
PELETOK HEeOPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJuloB (rpaduta u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHJa HATPHUs); UCCIEOBAaHUE 3aBUCUMOCTHU
CKOPOCTM XHMMYECKOW pEeaKIMH OT BO3ACUCTBUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHUE  3JIEKTPOIPOBOAHOCTH  PAacTBOPOB  BELIECTB, Ipoliecca
JUCCOLMALIMU  KHUCIIOT, WIeode u coieil (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEpPHUAIOB); IPOBEJIECHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NPOTEKaHUs peakIMii HOHHOTO 0OMeHa (00pa3oBaHKe OCa/IKa, BbIJICJIEHUE ra3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PeakLuil (rOpeHHe, peakluu pas3ioKeHHsl, COeTUHEHNS);
pacrno3HaBaHHE€ HEOPraHUYECKUX BEIIECTB C IIOMOIIbI0 KadeCTBEHHBIX

peaKuHﬁ Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel ¥ UX COeAMHEHUS

2.1

O6IJ_[8JI XAapPaKTCPUCTHKA TaJIOI'CHOB. OcobeHHOCTH CTPOCHUA ATOMOB,

XapakTepHble cTeneHu okucienus. CrtpoeHue u (u3MUeckue CBOICTBa




MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUUYECKHE CBOWMCTBAa Ha MpPUMEpE XJIopa
(B3auMOJeHCTBHE C METaUIaMH, HEMETAJIaMH, IIeJIouaMu). XIJIOPOBOJAOPO.
ConsiHast KMCIOTa, XHUMHYECKHE CBOWCTBA, IMOJNY4YE€HHUE, MPUMEHEHHE.
JelicTBue XJiOpa M XJIOPOBOJOPOJA HAa OPraHU3M 4YesjoBeKa. BaxkHeimue

XJIOpUAbI MU NX HAXOXICHUC B IIPUPOJLC

2.2

2.3

2.4

2.5

OO6mras xapaktepuctuka 37JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3nveckre CBOCTBa
NPOCTBIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCJIOpO/a M cepbl. XMMUYECKHE CBOWCTBa cepbl. CepoBOIOPOI, CTPOCHHE,
¢du3nveckne M XUMHUYECKUE CBOMCTBA. OKCHIBI Cepbl KaK IMPEICTABUTEIH
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (PU3MUECKUE W XUMHUECKHUE CBOWCTBA
(oOmue Kak mpeacTaBUTeNs Kilacca KUCIIOT U cnenuduueckie). XuMHUUECKUe
peaKIuy, JexKaluye B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOydeHHsI CEPHOM
kucnothl. [Ipumenenne. Conu cepHOM KUCIOTHI, KAYECTBEHHAs] peakuus Ha
cynbhar-uoH. Haxoxaenue cepbl u €€ COSTMHCHUN B MPUPOJIE. XUMUIECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpellbl COCTUHEHUSMHU Cephl (KUCIOTHBIC JOXKIH,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS

OO6mas xapaktepuctuka 3aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEHM OKHUCIEHUA. A30T, paclpoCTpaHEHHE B
npupoe, pu3nuecKue 1 XuMU4Ieckre cBoiictea. KpyroBopot azora B mpupoze.
AMMHak, ero (Qu3Mueckue W XHUMHUYECKUE CBOMICTBa, TMOJIyueHHE U
npuMmeHenre. Coin aMMOHHMS, UX (PU3MUECKME W XMMHYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHUL. A30THas KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHUecKre cBoicTBa (001Ire KaK IpeacTaBUTeNs
Kjacca KHUCIOT M crnenuduueckue). lMcnoiab3oBaHWe HUTPATOB U cosei
aMMOHHMSI B Ka4e€CTBE MUHEPAJIbHBIX yN0OpeHHil. XUMHUUYECKOe 3arpsi3HEHUE
OKpYXKaroIlel Cpelpl COEINHEHUSAMU a30Ta (KUCIOTHBIE 10K, 3arpsA3HEHNE

BO3]1yXa, MMOYBBI U BOJJOEMOB)

docdop, amnoTponHsie MogupuKau Gochopa, GpU3NIECKUe U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Qusndeckue u
XMMUYECKHEe CBOICTBa, monyyeHue. Mcmonp3oBanue (ochaToB B KadyecTBE

MUHEPATBHBIX YI00pEeHU
O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHUS

aTOMOB, XapaKTCPHLIC CTCIICHU  OKHUCIICHUA. Yrﬂepo;[, AJUIOTPOITHBIC

MoaudUKaIMK, PACTIPOCTPAHEHHE B TIPUPOJE, (QU3HUUYECKHE W XUMUUYECKHE




2.6

cBoricTBa. Ancopomus. Kpyrosopor yriepona B npupoze. Okcuibl yriepoa,
uX (U3NYEeCKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha XKUBBIC OPraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYEeCKue MPoOIeMbl, CBSI3aHHbIE C OKCUIOM
yraepoaa(lV); rumore3a rio6ambHOTO TOTEIICHHS KIMMAaTa; MapHUKOBBII
sbdekr. YrompHas KUcIOTa W €€ conu, uX (pu3MUeckue W XUMHYECKUE
CBOIICTBA, MOJIy4eHUE U NMpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

[TepBoHayanbHBIC MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yriepoja (MeTaH, 3TaH, ITWJCH, alleTHWIEH, 3TaHOJ, IJHULEPUH, YKCyCHas
kucnora). x cocraB u xumuueckoe crpoeHue. Ilonsarue o Ouosornuecku
BO)XHBIX BEIECTBAX: XHpax, OesKax, yrJieBoJax — U HUX POJIM B KU3HU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX U HEOPraHM4eCKHX

COeIMHEHUN

2.7

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, WOJY4YCHHUE U
npumenenne. CoemuHeHNsT KpeMHUs B npupojae. OOnue mpencraBicHust 00
okcune kpemuusi(1V) u kpemuueBoi kuciore. CHIMKATHI, UX HCIOJIb30BAHHE
B OBITYy, MEIWIMHE, NPOMBIIUICHHOCTH. BakHEHIHEe CTpOUTEIbHBIC
MaTepHalibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, jkene300eToH. [Ipobiembl
0€30I1acHOTO WCIIOJIH30BAHKS CTPOHUTEIBHBIX MAaTEPUAIIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUUYECKUH SKCIEPUMEHT: U3ydeHHe 00pa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAUYECTBEHHBIX PEAKIMI Ha XJIOPUI-
HMOHBI W HaOMIOeHHE MPU3HAKOB MX MPOTEKAHUs; OMBITHI, OTpakKaroliue
¢u3nyecKre 1 XMMUYECKHE CBOMCTBA raJIOr€HOB U X COEIMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAIOB); O3HAKOMJIEHHE C 00pa3lamMH XJIOpPHI0B
(raJloreHN1I0B); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXHO HCTOJB30BAaHUE BUIECOMATEPUATIOB); HAOIIOJEHUE TIpollecca
oOyTJIMBaHUs caxapa MoJl IeiCTBUEeM KOHLEHTPUPOBAHHOM CEpPHOU KUCIOTHI;
M3Y4YE€HHE XMMHYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, IPOBEACHNE
KayeCTBEHHON peakluu Ha cynb(ar-uoH M HaONIOJeHHE TpU3HaKa e&
MPOTEKaHHUs; O3HAKOMJIEHHE C (PU3NYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEMHEHUH (BO3MOXHO MCIIOJB30BaHUE BHUIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YIOOpEeHHii; MonydeHue, COOnpaHue, paclio3HaBaHUE
U U3Y4YEHHE CBOMCTB aMMHAKa; MPOBEACHUE KauE€CTBEHHBIX PEaKUUi Ha UOH

amMMoHMSIT U (ochaT-MOH U HU3ydyEeHUE TMPU3HAKOB HX IPOTEKaHMUS,




B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HM3yYE€HHUE MOJENIEH KPHUCTAIITUMYECKUX
pemérok anmasza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C TPOIECCOM
a1copOIMK paCTBOPEHHBIX BEUIECTB AKTMBHPOBAHHBIM YTJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; MOJydeHHe, COOMpaHue, pacro3HaBaHHE W M3YyYCHHUE CBOWCTB
VIIEKUCIOrO Ta3a; MPOBEACHHE KAYSCTBEHHBIX pEakiuidi Ha KapOoHAT- M
CUJIMKAT-UOHbI M M3YYCHUE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKUIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHele HeMeTauIbl U UX COCOAUHCHUA»

MeTamisl 1 uX COCIUHECHNUA

3.1

OO0wast XapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METaNIOB HA OCHOBaHWUHU
ux nosioxkeHus B llepuogmyeckod cucreMe xumuyeckux snaemeHToB [I.U.
Menneneesa u crpoenust atoMoB. CTpoeHHe MeTajuIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIM4yecKass pemeérka. ONEKTPOXUMHUYECKUN psil

HaHpH)KCHI/Iﬁ MCTaJ1JI0B

3.2

3.3

duznyeckne U XMMHUECKHe CBOIcTBa MeTaioB. OO01Iue crioco0bl MOydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTajib, YyryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsie MeTaybl: mosokeHue B [leproauueckoil cucTeMe XUMHUYECKHX
anemeHnToB .M. MenneneeBa; CTpOCHHE UX aTOMOB; HAXO0XIEHUE B MPUPOJIE.
duznyeckre 1 XMMHUECKHUEe CBOICTBaA (Ha mpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATpUA H KaJlvsd. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUI

3.4

[llenoyno3eMenpbHBIE METAIBI MarHuii W KallbIIUM: IIOJIOXKCHHE B
[Tepuoanueckoit cucrtemMe xumuueckux d3emeHToB .M. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXXJCHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi W Kaiublius. BakHeimme coenvHeHHs] KalblMs (OKCHU],

THJIPOKCHI, CONH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHs

3.5

3.6

Amomunuii: nonoxenue B llepuoanueckoil cucreMe XMMHUYECKUX AIIEMEHTOB
J.W. Menneneesa; CTpO€HHE aTOMa; HAXOXKJEHUE B mpupojae. Puznyeckue u
XMMUYECKHE CBOWCTBA amfOMHHUSA. AMQOTepHBIE CBOWCTBA OKCHIA H

TUIPOKCH]IA AITFOMUHUS

Kenezo: nonoxenue B [lepnoanueckoi cucteMe XuMudeckux 3ineMentos J1.1.

MCH,Z[CJICeBa; CTPOCHUC aTOMa, HAXOXKIACHUC B IMPHUPOAC. dusznueckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa jkene3a. Okcumbl, ruapokcuanl u conu xenesa(ll) u

skeneza(lll), ux cocras, cBOMCTBA U MONyYeHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJIJIOB U CILIABOB,
X (U3NYECKUMH CBOWCTBAMU; W3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALUIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBUSL OKCHJAa KaJbliUs W HATpus C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB); MUCCICAOBAHUE CBOMCTB KECTKOUM BOJIBI;
mpolecca TOpeHHsl JKelle3a B  KHCIopojae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKINI Ha NOHBI
(Maraus, Kameius, amomuHus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HaOII0/ICHUE W OTIMCAHKUE TTPOIIECCOB OKPAIIMBAHUS TUIAMEHH HOHAMH HATPHSI,
Kamuss W Kanblus  (BO3MOXKHO — UCIOJB30BAaHUE  BHUAEOMATEPUAIIOB);
UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THMAPOKCHUIA AFOMUHUS M THIPOKCH]IA
[IMHKA; pelIeHNe SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelne MeTamibl

7 UX COCTUHCHUS)

XHUMHS ¥ OKpYXkKarolas cpeaa

HoBbie maTepuansl 1 TEXHOJOTUHU. BeliecTBa 1 Marepualibl B MOBCEIHEBHOM
JKU3HU 4YesloBeKa. XUMHUSA U 310poBbe. be3omnacHoe ucnoap30BaHUE BEUIECTB U

XUMHUUYECKHUX peakuuil B ObITy. IlepBas momolup npu XUMHYECKUX OXKOrax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TIpPaMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxarorieii cpenst [1JIK. Ponb Xxumun B perieHu# 5KOJIOTHYECKUX MPOOIIeM.
[TpuposHble MCTOYHHUKHU YTJIEBOJOPOJIOB (yroijib, MPUPOAHBINA Ta3, HEPTH),

MMPOAYKTBI UX nepepa60TKI/I, HX poJib B 6LITy " NPOMBIIIINIICHHOCTH

4.3

XHUMHUYECKUM SKCIICPUMCHT: U3YUCHUC 06pa3u013 MaTepuaaioB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, MTOJINMEPHBIE MaTepUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsSIEeMOro
TpeOoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAEMOCTH SBIICHHI npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYUMOCTH OCHOB XMMHYECKOM HAayKH KaK obnactu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAaHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBLHON NESTEIBHOCTH, CBI3aHHBIX C XUMHEH
U COBPECMCHHBIMH TCXHOJIOTMAMU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOUIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell  Oyaymieil  mpodeccroHaTbHOM
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUIBLHOTO TMpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenne cucreMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHITNE XWUMHWUYECKHE TOHIATHSI: XHUMHYSCKHUH 3JICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAsi U MOJEKYJISIpHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KHCIIOTAa, OCHOBAaHHUE, COJb (CPEAHssl), XUMHUYECKas
peaKMs, peakUuu COECOUHEHHUS, PEAKIUM PA3JIOKEHMS, peaKLUuu
3aMellleHus], peakuu oOMeHa, TerIoBol 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIMU, PACTBOP, MACCOBasl J10JI1 XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUHM, MacCCoBasA 104 HW  TNPOUCHTHAasd




2.2

2.3

KOHIIEHTPALIMs BELIECTBA B PaCTBOPE, SIIPO aTOMA, JIEKTPOHHBIHN CII0i
aToMa, aTOMHas OpOWTalb, PaJWyC aroMa, BaJEHTHOCTh, CTEICHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, TOJSpHAs
W HEMoJsipHas KOBAJICHTHAs CBS3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KPUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNYecKasl,
MOJIEKYJISIpHAsl), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIHUCCOLMAIMs, pEeakUMd HMOHHOrO oOOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKLMH,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMMYECKOW peakuuu, kKaranuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUUM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpHsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XHUMHYECKOU I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBHIBHO HCIIONB30BaTh M3yYCHHBIC BEIIECTBA U
Marepuassl (B TOM 4YWCIIE MUHEpaJbHBIE YHOOpEHUs, METaUlbl U
CIUIaBBI, TIPOMYKTHI  IEpepabOTKM  TMPHUPOTHBIX  HCTOYHHUKOB
YII1€BOAOPOAOB (YIJisl, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETHCKOM
XO3sICTBE, Ha NPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YelOBeKa;  yMEHHue
MPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa U OKPYKAIOUIYIO IPUPOIHYIO CpENY

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUX

y4eOHBIX PEIMETOB

HaJIMYue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUH (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTHUBHO OLIEHMBAaTh WMH(OPMALIMIO O BEILIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

HCII0JIb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH TTOHSITHUHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTABICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XMMHYECKMX PpEaKlMil; OCHOBAMH XHUMHUYECKOM
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATh CBSI3b MOJIOKEHHS eMeHTa B Ileproaumueckoii
CUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB
5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToma, 3JIeKTPOOTPHUIATETbHOCTD),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOAax M  TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 YMmenue kinaccuumpoBaTh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX JJIEMEHTOB, 3apsi]
' MOHa
8.9 BUJ] XUMHUYCCKOW CBSI3U M THUIl KPUCTAJUTMUECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep CPeIbl B BOJIHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUM )
8.4 OKHUCJIUTETh K BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, TpaduTt, ammas,
9.1 KpeMHu#, a3or, ¢ocdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITM, aJTFOMHHUH, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (BOja,
9 aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPON, OKCHIBI U THIPOKCHJIBI

MetaiioB |-l1A rpynmn, amomunus, meau (1), nunka, xxenesa (I u

I11), oxcuast yrnepona (Il u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasl,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCHMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHHSI
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS PEaKlui,
B TOM YHCIIE:
10.1 peakuuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHUMHUYECKHE CBOICTBAa H3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHU4YECKUX BELIECTB
104 MOITBEPKTAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXK /Ty HUMH
11 YMeHue BBIYUCITE (MIPOBOUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MaccCy, 00bEM Ira30oB
114 M0 ypPaBHEHUSM XHMHUYCCKUX PEAKIUH M HAXOJHWTHh KOJIHYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 U3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHUH; yMeHue c(hopMynmupoBaTh MpoOlieMy H
MIPETIOKUTH MYTH €€ PEIICHUS
199 06e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e30macHoOTO oOpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEAHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
123 [EJSIX COCPENCHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KMBBIE OpTraHHU3MbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUSA u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS




13

131

13.2

13.3

Hanynuane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJIICHUSAMU, OIIBITHI,

WUTIOCTPUPYIOIINE MTPU3HAKY MTPOTEKAHUS XUMHUECKUX PEaKIui
u3ydeHHe croco0OB pa3aeieHus cMecen

MOJy4eHHUE KHUCIOpOJa H M3YyYCHHE €ro CBOWMCTB; TMOJIy4YEeHHE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u
WU3YYCHHE €r0 CBOWCTB; TOJTyYeHHE aMMHaKa W H3y4yeHHUE ero

CBOMCTB

13.4

135

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACTIEHHOM MACcCOBOM J0JIeH
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeAeNeHUsT XapakTepa CPeIbl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOrO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UCClIeIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTPOHI/ITI/I‘ICCK3${
JAUCCOLIM AL, «BaxHelmye HeMeTaulbl U HX COCOAUHCHUS,

«BaxxHelme MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakLuii HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHSI, aTFOMUHHS,

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

14

VYMmenue:




MPEJICTaBIATh pPe3yabTaThl OSKCIepUMEHTa B (opme BBIBOJOB,

141 JI0Ka3aTeabCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHAaBIMBaTh  CBA3M  MEXAY  peaJbHO  HAOIIOaeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IIPOLECCAaMM, IPOUCXOISALUIMMHU B

MakKpO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

11

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecH. CriocoObI pasziesieHus: cMecei

1.2

13

ATOMBEI U MOJICKYJIBL. Xumuaeckrue 31eMeHThl. CHMBOJIBI  XMMHYECKHX
9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEUICCTBA.

Xumnueckas (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX HJIEMEHTOB.

CreneHb OKHCICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 70151 XUMHAYECKOTO 3JICMECHTa

B COCIUMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
OuU3NYECKUEe U XUMUYECKUE SBJIICHUS. XUMUYECKasi peaklus U €€ MPU3HAKH.

3aKOH COXpAaHEHHS MAcChl BEIIECTB. XUMUYECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XUMUYECKHUX SJIEMEHTOB

J.. Menneneea. CTpoeHHre aTOMOB

2.1

Ilepuognueckuii 3akoH. llepmonnueckas cucreMa XMMHYECKHX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICI MOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIIBI 9JICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snaep. M3oTonsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX O000JI0YEK aToMOB TEepBhIX 20 XHMMHYECKUX JJIEMEHTOB

[Tepuonnueckoint cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEePUO/IOB, Kajius, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COEIUHEHUHA B
COOTBETCTBHHU C TIOJOXKEHHEM »3JieMeHTOB B Ilepumoamdeckoil cucreme u

CTPOCHUCM HUX AaTOMOB

3.1

CrtpoeHue BemecTa

Xumuuaeckass cBsizb. KoBasieHTHass (TOJisApHAsE ¥ HETOJSIPHAs)  CBSA3b.
DNEeKTpOOTPULIATETbHOCTh ~ XMMHUYECKUX  3JeMeHTOB. VOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunbel kpucTammmyeckux pemeéTok (aToMHas, HOHHAas, MeTaIn4yecKkas),
3aBUCUMOCTBb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKH U BUA

XHUMHYECKOU CBI3U

4.1

4.2

Baxwneimne MMpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCOIMHCHNS. Mertamisl U UX COCOIUHCHUA

Knaccuukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUH: OKCHIIOB
(coneobpa3zyrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
Hecoseo0pa3yrone; OCHOBaHMN (IIENOYM M HEPacTBOPUMBIE OCHOBAHUS),
KHCJIOT (KUCIIOpOJICONIEpXKAIUe UM OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

@u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOJIOPOJa, XJI0pa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue W XMMHYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marduia U KaJblHsA, aJJFOMUHUA, KCIIC34a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PSAI HAIPSKEHUN METAJLIOB

dusznyecknue 1 XUMUIECKHIE CBOMCTBA BOAOPOIHBIX COGI[I/IHGHI/If/'I HEMCTAJIJIOB:

XJIOpOBOAOpPOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

du3nUecKue U XUMHUYCCKUE CBOMCTBA OKCHI0B HemeTamwioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJOB HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetawioB IA-IIA rpynn, muaka, meau(ll) u

xeresa(ll, 11). [TomyyeHre OKCHIOB METAIIJIOB

XUMUYECKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX MMIPOKCUIOB (Ha IpUMeEpe
THJIPOKCUIOB aJIOMHHHUA, Kene3a, IMHKa). [losyueHuMe OCHOBaHUN U
aM(pOTEepHBIX THIPOKCH]IOB

OO0mue XMMUYECKHEe CBOMCTBA KHUCIOT: XJIOPOBOJAOPOIHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpHOMU, a30THOM, (HochOpHO, KpeMHUEBOH, YyroidbHONH. OcoObie
XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucmor

OO6mue XxuMHUIECKe CBOMCTBA cpenHux coiiel. [lomyduenue coneit
[Tonyuenue, cobupaHue, pacrio3HaBaHHWE BOAOPOJA, KHUCIOPOAa, aMMHaKa,

YIJICKUCIIOro ra3a B J'Ia60paTOpI/II/I
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HonyquI/Ie aMMMakKa, CCpHOﬁ U a30THOM KHCJIOT B MMPOMBIINIJICHHOCTH. O6I_I_II/IC

CIIOCOOBI MMOJIYYCHH MCTAJIJIOB




4.12

I'enetnueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudeckue p€aknuun

5.1

Knaccudukanus XUMHYECKUX peakluii 0 pa3IMYHBIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHNUS XUMHUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ dekT XUMHUYECKON peakuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIIUU. TePMOXUMUYECKHUE YPaBHEHUS
OKHCIUTENTbHOBOCCTAHOBUTENbHBIC peakiu. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKUCIEHMST M BOCCTAHOBJICHHS.  DJIGKTPOHHBIM  OajaHC
OKHCIUTEILHOBOCCTAHOBUTEIILHON PEAKIIUU

Teopust 37eKTPOIUTHYECKON auccoanui. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI
1 HEIEeKTPoJuThl. CUIIbHBIC U c1abble AMeKTPOIuThl. CTENeHb TUCCOIaIuN
Peakiiuu nonHoro oomena. YciioBUsI MPOTEKAHUs PEaKlUii HOHHOTO OOMEHa,

ITIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

XuMmus 1 OKpYyiKaromiasa cpelia

6.1

BemectBa u Martepuansl B IOBCEJHEBHOM JKM3HM YelOBeKa. besomacHoe
HCIOJIb30BAHNE BEILECTB M XUMHUYECKHX peaklUUid B JlabopaTopuu U OBITY.

HepBa;I IIOMOIIb IIPU XUMHUYCCKHX OKOI'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyKarolleil cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOoTBPAIICHUS
[IpenenpHas momyctumasi koHueHTpauus BemecTB (IIJIK). Porp xumum B
pelIeHUN JKOJOTHYECKUX TMpobieM. YcuieHue MapHUKOBOro »sddekra,

PaspymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, ¢ocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHUH B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM Xo3zsiicTBe. [IpuMeneHue
METAIJIOB U CIUIAaBOB (CTaJlb, YYT'YH, IIOpAJTIOMUHHI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coequHeHui. [ToHaTHe 0 Koppo3uu MeTaioB, OCHOBHbBIE
CIOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHble MCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOAHBIN ra3, HE(Th),

MPOIYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavabHBIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COEIUHEHUSX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KUCII0Ta).
[oHsTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENKaX, YIIeBOAaX — U UX

POJIM B JKM3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢popmysaM XUMHUYECKUX COCTUHECHUN
1.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM yPaBHCHHSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O
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1. T'abpuensan O.C., OctpoymoB WU.T"., Cnankos C.A. Xumus 8 knacc M3nareabcTBo
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2. I'abpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. Xumus 9 kinacc U3narenbcTBo
«IIpocsemenue», 2019, 2020, 2021
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1. I'abpuensn O.C., Octpoymos U.I'., CnankoB C.A. Xumus 8 knacc M3natenbcTBo
«IIpocsemenue», 2020, 2021

2. 'abpuensa O.C., Octpoymos W.I'., Cnaaxos C.A. Xumus 9 kinacc UznarenscTBo
«IIpocsemenue», 2019, 2020, 2021

3. IN'abpuensn O.C. Xumus. 8, 9 kimacc. Meroaudeckoe mocooue. M.: [Ipoda.

4, T'abpuensu O.C. u np. Xumus. 8, 9 knacc. KOHTpoIbHBIE U IPOBEPOUYHBIE
pabotsl. M.: [lpoda
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