MMWHHUCTEPCTBO OBPA30BAHUS, HAYKH U MOJIOJAEXKHU PECITYBJIUKU KPbIM
AJIMUHUACTPALIMSI YEPHOMOPCKOI'O PAMOHA PECITYBJUKU KPBIM
OTAEJ OBPA3OBAHUSA, MOJIOJEXKH U CIIOPTA
MYHUIMUITAJIBHOE BIOJKETHOE OBIIIEOBPA30OBATEJIBHOE YUYPEXK/JIEHUE
«MEXKBOJIHEHCKAS CPEJHSSA IIKOJIA UMEHM 'AMTYKOBA AHJIPESI HUKOJIAEBUYA»
MYHUIATIAJTBHOT'O OBPA3OBAHW S YEPHOMOPCKHWI PATOH PECITYBJIMKHA KPBIM

PABOYASA ITPOTPAMMA

y4eOHOro npeamMera « XuMHs»

MJIs odyyarmmnxcs 8-9 kiaccon
(cooTBeTCTBYET (peiepajibHON 00pa3oBaTeJIbHOH MPOrpaMMe OCHOBHOIO 00IIIEro

00pa3oBaHus, yTBep:KIeHHOH npukazoM MunucrepcTsa npocsemieHust Poccuiickoii @enepanum ot
18.05.2023 Ne 370)
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OCHOBHO# 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHUs U SJIEMEHTOB
colepKaHUsl MO XUMHUHU, IepedeHb (KOAH(PUKATOp) MPOBEPSIEMBIX TPEeOOBAHUN K
pe3yiabTaTaM OCBOEHHS OCHOBHOM 00pa30oBaTelIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro

O6pa3OBaHI/ISI H 3JICMCHTOB COACPIKAHUA 110 XUMHWH.

HOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XMMUU Ha YpOBHE OCHOBHOT'O 00111er0 00pa30oBaHus COCTaBJICHA Ha
OCHOBE TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTEIbHOMN MPOTPaMMBI
OCHOBHOTO 00111ero odpaszoBanusi, npenacraBieHHbIXx B DI'OC OO0, a Takke Ha OCHOBE
dbenepanbHOI pabouel mMporpaMMbl BOCIIUTAHUS U C YUETOM KOHIIEIIIUH MPEToIaBaHus
y4eOHOro mpenMeTa «XHMHUsS» B 00pa3oBaTeIbHBIX OpraHusanusax Poccuiickoit
denepanui.

[Iporpamma o xumum pa3paboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOW MOMOIIU
YUHTEIIO B CO3/IaHUH pabodeli mporpaMMBbl 10 y4eOHOMY TIPEAMETY.

[IporpamMma 1o XMMHUH J1aeT MPEACTABICHUE O LIEJIsAX, 00IIel cTparerun o0y4eHus,
BOCIIUTAHUS W  Pa3BUTUSA  OOyYArONIUXCS  CpeACTBaMH  y4eOHOro  TpeaMmeTa,
yCTaHABIIMBAeT  OO0s3aTEIbHOE  NPEJAMETHOE  COJepkKaHue,  IpeaycMaTpuBaeT
pacnpeiesieHre ero 1o KjiaccaM U CTPYKTYPUPOBAHUE IO pa3eiaM U TeMaM IIPorpaMmbl
M0 XWMHHU, OINpPEIeNsIeT KOJIUYECTBEHHbIE U KAYECTBEHHbIC XapPaKTEPUCTUKU
colepKaHUsl, PEKOMEHIYEMYIO TMOCJIEA0BATEIBHOCTh H3YYEHUS XHUMHUU C YUYE€TOM
MEXIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKHM y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyJaroImIMXCsl, ONMPEACIsIET BO3MOKHOCTH TpeaMeTa Jis
peanu3anuu  TPeOOBAaHMM K pe3ysJbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
IporpaMMbl Ha ypOBHE OCHOBHOI'O OOIEro oOpa3oBaHHs, a TakKe TPeOOBAHUM K
pe3yJsibTaTaM 00y4eHUsI XUMHUM Ha YPOBHE 1I€JIeH U3ydeHUs MPeIMETa 1 OCHOBHBIX BUJIOB
y4eOHO-TT03HABATEIIBHOW JICATEIIPHOCTH OOYYalomerocss I0 OCBOCHHIO y4eOHOTO
COJICpKaHMUS.

3HaHWE XHMHHM CIY)KUT OCHOBOM i1 (OPMHUPOBAHUS MHPOBO33PCHUS
o0ydJaromerocsi, €ro MpeJCTaBICHUN O MaTepUabHOM €IUHCTBE MHpA, BAXKHYIO POJIb
urparoT popMupyeMbie XUMUEH MPEICTaBICHUS O B3aUMOMNPEBPAIICHUSIX YHEPTUU U 00
ABOJIIOIIMU BEIIECTB B MPHUPOJIC, O MYTAX PEHICHUS TJIO0ATbHBIX MPOOJIEeM YCTOMYMBOIO
Pa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOW, HDHEPre€TUUYECKOM, MNUIIEBOW M 3KOJIOTHYECKOU

0e30MacHOCTH, MPoOJIeM 3paBOOXPAHEHUS.
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N3yuenne xumMun: cnocoOCTBYET peanu3alii BO3MOXKHOCTEH 1JI1 CaMOPa3BUTHS U

(dopMupoBaHus
KYJbTYpPbl TUYHOCTH, €€ 001Iel U PYyHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJIaJi B (POPMHUpOBAHHE MBIIIJIEHUS M TBOPYECKUX CIOCOOHOCTEH
oOydJaromuxcs,  HaBBIKOB WX  CaMOCTOSITEIBHOM  y4eOHOM  JesTeIbHOCTH,
AKCIEPUMEHTAIBHBIX W  HUCCJIEAOBATEIbCKUX  YMEHUH,  HEOOXOAUMBIX Kak B
MOBCEIHEBHON JKM3HU, TaK W B MNPO(ECCHOHAIBHOU ESITEIbHOCTH, 3HAKOMUT CO
crienuPUKOW HaydYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IUIsAa Ha
€JMHCTBO TIPUPOJIBI M YeJOBEKa, SIBISETCS OTBETCTBEHHBIM ATanoM B (OPMUPOBAHUU
€CTEeCTBEHHO-HAYYHONW TPAMOTHOCTH OOYYaloOIUXCS; CIOCOOCTBYET (HOPMUPOBAHUIO
EHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJIaJ B IKOJOTHYECKOE 0Opa3oBaHUE
00y4Jaromuxcs.

JlaHHble HampaBlIeHUST B OOYYE€HHU XHMHUU OOECIEUUBAIOTCS CIEIM(PUKON
coJiepKaHus y4eOHOTO MpeIMeTa, KOTOPHIN SBIISIETCS MEIarorudecky alanTHPOBaHHBIM
OoTpakeHHeM 0a30BOM HAyKH XMMHUH Ha OTMPEICICHHOM 3Tare €€ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPUECHTHPOBAH Ha
OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMBl TEPBOHAYAIBHBIX TOHATUNA XHUMHH, OCHOB
HEOPTraHWYECKOW XMMHUHU U HEKOTOPBIX OTHAEIbHBIX 3HAUYMMBIX MOHSATUN OPraHUYECKOU
XHUMUU.

CrpykTypa colepaHds TMpOTpaMMbl 110 XUMHU CHOpPMUpPOBAHA HA OCHOBE
CHUCTEMHOT0 MOJIX0/a K €€ nzyueHuro. CojepkaHue CKIaabIBA€TCs U3 CUCTEMbI MOHATUN
0 XUMHUYECKOM JJIEMEHTE U BEIIECTBE M CUCTEMBbI IOHATUH 0 XUMHUeCKOH peakiuu. Ooe
3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHLMIY MMOCJIEA0BATEIBHOTO Pa3BUTHUSA
3HAaHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUNA PA3HOTO YPOBHS: aTOMHO-
MOJICKYJIIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HaHUsA; [lepmoanueckoro 3akoHa
JI.1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XHWMHH; YYE€HUS O CTPOCHUHU aromMa |
XUMHUYECKOU CBSI3U; MPEACTABICHUM 00 AICKTPOJUTHUCCKON THUCCOIMAIIMN BEIICCTB B
pacTBopax.

TeopeTnyeckre 3HaHUS paCCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH MTOJTYUYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMOJIHSAS ~(PYHKIIMKA OOBSICHEHMS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEH MPAKTUYECKOTO MMPUMEHEHUS U MOJTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHre MpOorpaMMbl IO XUMHUHU CITOCOOCTBYET (hOPMUPOBAHUIO TIPEICTABICHUS O
XUMHAYECKOW COCTABIISIONIECHA HAYYHOW KaPTUHBI MUPA B JIOTUKE €€ CHCTEMHOW MMPUPOBI,
[IEHHOCTHOT'O OTHOIIIEHUSI K HAYYHOMY 3HAHUIO M METOJIaM NTO3HAHUS B Hayke. M3ydueHnue
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XUMHH IPOUCXOAUT C TPUBJICUCHUEM 3HAHUM U3 paHee U3YYECHHBIX YUEOHBIX TPEAMETOB:
«Oxpyxaromuid Mup», «brnonoruns. 5—7 knacce» u «Pusuka. 7 Kmace.

[Ipy M3y4eHUM XMUMHHM OPOUCXOIUT (POPMUPOBAHHME 3HAHUNA OCHOB XMMUYECKOMH
HAayKd Kak o0JacTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKON IesATENbHOCTU
YelloBeKa M Kak OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajnaya ydyeOHOTO
MpeJMeTa COCTOMT B ()OPMHPOBAHUU CHUCTEMbl XMMHUYECKUX 3HAHUNW — BaKHEMIIHX
(akToOB, MOHATUM, 3aKOHOB U TEOPETUYECKHUX MOJIOKEHUH, JOCTYINHBIX 000OLIEHUH
MHUPOBO33PEHUYECKOr0 Xapakrepa, A3blka HayKH, B MPUOOLIEHUU K HAyYHBIM METOJaM
NO3HAHUS TPU U3YYEHUHM BEIIECTB M XMMHUYECKHX peakiuil, B (OPMUPOBAHUMU U
pPa3BUTHM TO3HABATEIbHBIX YMEHUW M MX MPUMEHEHHHM B y4eOHO-TO3HABATEIbHON U
y4eOHO-HUCCEJ0BATENbCKOM IEATETbHOCTH, OCBOEHUU MPABUII 6€3011aCHOT0 00paIlleHUS
C BEILIECTBAMU B IIOBCEIHEBHOW JKU3HMU.

[Ipy w3yyeHUM XUMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSl BaKHOE
3HauYEHUE MPUOOPENIH TaKHe 11eJ1, KaK:

dbopMupoBaHUE WHTEUICKTYaJdbHO PAa3BUTOM JIMYHOCTH, TOTOBOMU
K ¢camMo00pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSITCJIbHOMY TMPUHSITHIO PEIICHHH,

CIIOCOOHOM  aJanTHpPOBaThCA K  OBICTPO  MEHSAIOMIMMCS  YCIOBUSAM  KH3HU;
HAIPABJICHHOCTh O0YYEHUSI HA CUCTEMATHYECKOE MPUOOIIeHHE 00yJatouuxcs
K CaMOCTOSITEIbHOM TO3HABATEIbHOW AEATEIBHOCTH, HAYYHBIM METOJIaM TO3HAHUA,
GbopMUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIMOCOOHOCTEM K XUMHUHU; oOOecreyeHue
YCIIOBHH, CITOCOOCTBYIOIIUX IMPUOOPETCHUIO OOYYAIOMIMMHKCS OIbITa Pa3HOOOpa3HOMN
NEeSTENbHOCTH, TIO3HAHUS MW CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KITIOYEBBIX
KOMIIETEHIIMI), MMEIONIUX YHHUBEPCAIbHOE 3HAYEHUE IS Ppa3IMYHBIX BHJIOB
NeATeNbHOCTH; (opMUpoBaHUEe oOmeld (YHKIMOHAIPHOM W €CTECTBCHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUU OOBSCHATH U OICHUBATH SIBICHUS OKPYXKAIOIIETO
MUpa, UCTIOJIb3Ysl 3HAHUS W OIBIT, MOJyYCHHBIE MPU W3YYCHUU XUMHH, TPUMEHITh UX
IpU  pelieHUH TpoOJieM B TOBCEIHEBHOW JKM3HM U TPYAOBOH JCSATEIBHOCTH;
dbopMupoBanue y 00y4aronInxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS IIEHHOCTH
XUMHYECKUX 3HAHUHN Il BBIPAOOTKH SKOJOTHYECKH I€JIeCO00pa3HOTO IMOBEICHUS B
OBITY ¥ TPYIOBOM JEATEIHHOCTHU B MEIISAX COXPAHEHHUSI CBOETO 3/I0POBBS U OKPYKAIOIIEH
OPUPOAHONW CpENbl; Pa3BUTHE  MOTHBAIMM K  OOYy4YeHHWIO, CHOCOOHOCTEH K
CAMOKOHTPOJIFO M CAaMOBOCIIUTAHUIO HAa OCHOBE YCBOGHHUS OOIIEYEIOBEUECKUX
[IEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY TpO(HIS W HaAMPaBICHHOCTH
JaJbHEeUIero o0y4eHus.

OO6uree yncino 4YacoB, PEKOMEH/IOBAHHBIX JIJIsi U3yYeHHs] XUMuu, — 136 yacoB: B 8
Kjacce — 68 yacoB (2 yaca B HeJelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).
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COIEPKXAHUE OBYYEHUA

8 KJIACC IlepBoHayajibHble XUMHUYECKHE MOHATHS

[Ipenmer xumuu. Ponp XMMHUM B )KU3HU YEIOBEKa. XUMHS B CUCTEME HayK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BELIECTB. ArperaTHoe coctosinue BemecTs. [lonaTre
0 MeToJlax To3HaHWs B xuUMUU. YUucTteie BemiectBa U cMmecu. CrnocoObl pasiesieHus
CMeECEM.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3JIEMEHTHI. CUMBOJIBI XUMHYECKUX DJIEMEHTOB.
IIpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocUTENbHAas aToMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 10J1s1 XUMHUYECKOTO PJIEMEHTA B COEJUHEHHH.

KomnuectBo BemectBa. Moib. MonsipHas Macca. B3aumMocBs3b KOTUYECTBA, MACCHI
U 4Yucja CTPYKTYPHBIX €IMHHMI] BemecTBa. Pacuersl 1o QopMynamM XUMHYECKUX
COEeIMHEHUMH.

Pu3nuecKrue U XUMUYECKUE SIBJICHUA. XUMHUYECKasi peaKkiusl U €€ IPU3HaAKU. 3aKOH
COXpaHEHHUsSI MacChl BelEeCTB. XUMUUeckue ypaBHeHud. Kiaccudukamus XuMuueckux
peakuuii (CoOeIMHEeHUs, Pa3NIOKEeHUsI, 3aMelIeHUs, 0OMeHa). Xumuyeckuil 9KCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCynoH, MpaBuiiaMu paboThl B JlabopaTopuu
U TpueMaMH OoOpalleHus ¢ Ja0opaTOpHBIM 000PYyIOBaHHEM, H3YyYCHHE U OIHMCAHUE
(bU3UYECKUX CBOMCTB 00Opa3lloB HEOPTaHWYECKHX BEIIECTB, HAONIOACHUE (HU3UICCKHUX
(Tu1aBieHue BOCKa, TasHUE JIbJa, PACTHPAHKE caxapa B CTYIKE, KUIIEHHE U KOHACHCALIUS
BOABbI) M XHUMHYECKUX (TOPEHUE CBEYM, NPOKAIMBAHHE MEIHOW IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCIIOTOW) sIBJICHUH, HAONIOJeHWE W OINHUCAaHHWE MPU3HAKOB
MPOTEKAHMSI XUMUUYECKUX peakluil (pa3liokKeHUue caxapa, B3aUMOJCHCTBHE CEpPHOM
KHCIIOTBI C XJopuaoMm Oapusi, paznoxenue runpokcuaa menu (II) mpu narpeBanuw,
B3aMMOJICHCTBHE Kele3a ¢ pacTBopoM conu Meau (II), uzydenne crnoco6oB pa3aeneHus
cMeceid (C TOMOMIBIO MarHuTa, QUIBTPOBAHWE, BBHIMAPUBAHUE, JUCTHILIISAIINSA,
xpoMartorpadus), NPOBEJCHUE OYUCTKU MOBAPEHHON COJIM, HAONIOJEHUE U OINHCAHHE
pe3yJIbTaTOB IPOBEJICHUS ONbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI Macchl,
CO3JlaHhE MoJeiel MoJieKyll (IIapOoCTEepKHEBbIX). BaxkHelilmiue mnpeacTABUTEN
HEOPraHUYeCKHUX BellecTB

Bo3nyx — cmech razos. CocTtaB Bo3ayxa. Kucimopo — 351eMEHT U TPOCTOE BELIECTBO.
Haxoxpaenue kuciopojia B npupojae, pu3nueckue M XUMUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcuabl. Ilpumenenue xucmopona. CrnocoObl MOTyYEeHHUS KHUCIOpOAa B

6
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nabopatopuu U TpoMbIIUIeHHOCTUH. KpyroBopor kucinopona B mnpupoae. O30H —
aJuIo0TpoIHas MOAU(DUKAIIUS KUCTOPO/Ia.

TermoBo# 3 (HEeKT XUMHUUECKON peaKlMK, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U
SHJIOTEPMHUYECKHUE peakMu. TOINBO: Yyroidb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — sneMeHT u mpoctoe BemecTBO. HaxoxkieHue Bogopojia B MPHUPOJE,
dbu3nUecKkue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOObI noydeHust. Kuciaorsl u
COJIH.

MomnsipHbiii 00beM ra3oB. PacueTsl MO XUMUUECKUM YPaBHEHHUSIM.

dusznueckue cBorcTBa BoAbl. Boxga kak pactBoputelnb. PactBopsl. Hackimennsie u
HEHACBIIIEHHBIE paCTBOPBI. PacCTBOpUMOCTH BElIECTB B BoJie. MaccoBasi 10Jisl BEIIECTBA
B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOJIbl. OcHOBaHuUs. Polib pacTBOPOB B MPUPOJIE U B
KU3HU yesioBeka. KpyroBopoT BOJibl B IPUPOE. 3arpsisHEHUE NMPUPOAHBbIX BoJ. OXxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccudpuxanus Heopranumdeckux coeaumHenuid. Oxcuabl.  Kiaccudukarus
OKCH/IOB: coJjieoOpasyrolue (oCHOBHBIE, KHCIIOTHEIE, amdorepHbie) U
HecosieoOpasyromue. HomeHnknarypa okcugoB. Ou3ndeckue U XUMUYECKHE CBOMCTBA
okcuaoB. llonyyeHne okCuIoB.

OcHoBanus. Knaccudukaruss OCHOBaHMI: IIEJI0YM U HEPACTBOPUMBIC OCHOBaHMSI.
Homenkmarypa ocHoBanuii. @Duznyeckne HW XHUMHUYECKHME CBOMCTBA OCHOBAHHM.
[Tomyuyenune 0oCHOBaHUM.

Kucnorel. Knaccudukamuss kucinor. Homenkmarypa xucior. Dusznueckue u
XUMHUYECKHE CBOMCTBa KUCIOT. P aktuBHOCTH MetaiuioB H.H. bekerora. Ilonyuenue
KHUCJIOT.

Conu. Homenknatypa cosieil.

duznueckue U XUMHYECKUEe cBoucTBa coser. [lomydenue coient.

['eHeTnueckas CBs3b MEXAY KilacCaMH HEOPTaHWUYECKUX COCIUHEHUI.
Xumuueckuti sxcnepumenm:

KaueCTBEHHOE ONPENEIICHHE COJIEpkKAHUA KHUCIOpOoJa B BO3AYyXE, MOJIYy4YEHUE,
coOWpaHme, pacmo3HaBaHUE W HM3YYCHHE CBOWCTB KHUCJIOpOAa, HAOJIOJICHHE
B3aUMOJICHCTBUS BEIIECTB C KUCJIOPOJAOM M YCJIOBHS BO3HUKHOBEHHUS U MPEKpaIICHUs
ropeHus (moxkapa), O3HaAKOMJICHHE C oOpaslaMd OKCHJIOB W OIMCAaHHE HMX CBOWCTB,
MoJiyuyeHue, coOMpaHue, paclo3HABAHME U M3y4YEHUE CBOMCTB BOAOpoAa (TOpeHue),
B3aumojieiictBue Bojopoga ¢ okcuaoM wmeau (II) (BO3MOXKHO HCIIOIB30BAHHE
BHICOMATEpUAJIOB), HAOIIOJICHHE OOpa3loB BEIIECTB KOJIMYECTBOM |  MOJIb,
UCClieJOBaHUE OCOOCHHOCTEW pacTBOPEHHUS BEILECTB C PA3IUYHON PacTBOPUMOCTHIO,
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IIPUTOTOBJICHUE PACTBOPOB C ONPEICIEHHON MaCCOBOM 10JIEW paCTBOPEHHOIO BEIIECTBA,
B3aMMOJIEHCTBHE BOJIbI C METAJNIaMHU (HATPUEM U KaJbLEM) (BOZMOYKHO UCIIOIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIEAOBaHUE OOPA3LO0B HEOPraHWUYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB, HAOJIOJEHUE H3MEHEHUsI OKpPAaCKH HWHIUKATOPOB B pPacTBOpAaX KUCIOT U
niesnoye, nzydenue BzaumoaeiicTeus okcuaa menu (II) ¢ pactBopom cepHOM KUCIOTHI,
KUCJIOT C MeTaulaMH, peakUUi HEUTpalu3aluu, [OJYYCHUE HEPaCTBOPUMBIX
OCHOBAaHMWM, BBITECHEHUE OJHOIO MeETajajla JIPYrMM M3 pacTBOpa COJIM, PELICHUE
JKCIIEpMMEHTAJIBHBIX  3a/1a4 no rteme «Baxnenmue KJIACCBI

HCOPTaHNYCCKUX COGﬂHHCHHﬁ)).

Hepuoanueckuin 3akoH U Ilepuoauyeckass cucrema xummu4yeckux iemenros JI.H.
MenaeneeBa. CrpoeHue aToMoB. XuMHYecKasi CBA3b. OKHCIMTEJbHO-
BOCCTAHOBUTEJIbHBIC PeaKIU

[TepBbie MOMBITKN KiIacCU(PUKAIIUU XUMUYECKUX dJeMeHTOoB. [loHsATHEe 0 Tpymnmax
CXOJTHBIX 3JIEMEHTOB (IIIEJIOYHBIC U MIETIOYHO3EMEIIbHBIC METAJIJIbI, TaJIOT€HbI, UHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpbIe 00pa3yoT aMpOTEPHBIC OKCUIBI U TUIPOKCHUIBI.

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucrema XUMHYECKHUX 3ieMeHTOB J[.U.
MenneneeBa. Koporkonepuognas wu JiauHHONepuoaHas Gopmbl I[lepuoamueckoit
cucteMbl xumudeckux aneMmeHToB [[.1. Menaeneesa. [lepruoabl u rpynmnel. PU3ndecKui
CMBICJI TTOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOA U TPYIIIbI JIEMEHTA.

Ctpoenne aromoB. CocTaB aToMHBIX sifep. M3orombl. DnekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000J10YeK aToMOB MepBbIX 20 XMMUYECKUX daeMeHToB Ileprnoanmdeckoit
cuctembl JI.M. MenneneeBa. XapaKTepUCTMKAa XHWMHUYECKOTO »JJIEMEHTa II0 €T0
nonoxeHuto B Ilepuonnueckon cucreme /.M. Menneneena.

3aKOHOMEPHOCTH HU3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAUINYECKUX M HEMETAINIMYECKUX CBOWCTB IO TpyNIiaM W NepuoiaM. 3HAYCHUE
[Tepuognueckoro 3akoHa u Ilepuoaudeckol CUCTEMBI XUMHYECKHUX 3JIEMEHTOB IS
pa3BUTHUA HayKU U NpakTuku. [[.M. MeHeneeB — yueHbIl U rpa)KJaHNH.

Xumuueckas cBa3b. KoBasieHTHas (MoJjispHasi U HEMOJISIpHAs) CBS3b.
DNIEKTPOOTPUIIATEIBHOCTh XUMHUYECKUX JIeMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKHUCIUTEILHOBOCCTAHOBUTEIbHBIC peakiuu. IIporecchl

OKHCIICHHSI W BOCCTaHOBJICHUA. OKHCIUTEIN © BOCCTAHOBHUTEIH. Xumuueckuu

IKcnepumernm.

u3ydeHrue oOpa3lloB BEMIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA ULHWHKA C PAacTBOpPAMU KHCIOT M UIEJIOYEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaKIUil (TOpeHue,
pEeaKIu pa3aoKeHUs, COCAUHEHNUS).
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Meswcnpeomemuvie ces3u
Peanmusanusa MeXnpeIMETHBIX CBS3€M MNpH H3y4YEHHMM XHMHUM B 8§ Kjacce

OCYILIECTBIISIETCS Yepe3 UCTIOIB30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHITHH, TaK
U TIOHSTHUH, SBISIONIUXCS CHCTEMHBIMH JJIS1 OTHEIBHBIX TNPEAMETOB €CTECTBEHHO-
HAYYHOTO LUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbBIE MOHITHSA: HAYYHBIN (haKT, TUTIOTE3a, TEOPHSs, 3aKOH,
aHalu3, CHUHTE3, KiacCUpUKalusi, TMEePUOTUIHOCTh, HAOIIOIEHUE, SKCICPUMEHT,
MO/JICTMPOBAHKE, U3MEPEHHE, MOJICIb, SIBICHNUE.

®dwusuka: marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
pPaMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsll, BEMIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSHHE BEIeCTBa, Ta3, (pr3mueckue BENMYWHBI, €AMHUIIBI U3MEpPEHUS,
KOCMOC, TUTaHEeTHI, 3Be3/1b1, CoIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, rugapochepa, MUHEpaibl, TOPHBIE MOPOJBI, MOJE3HbIE

HNCKOIMIaCMBIC, TOINIMBO, BOAHLIC PECCYPCHI.

9 KJIACC BemecTBO U XMMHUYECKASI peaKIusi

[lepuonnueckuit 3akoH. Ilepuomnueckas cucrema XUMHYECKHUX 3ieMeHTOB J[.U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3BMEHEHUHU CBOMCTB XUMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAJINS, KAJIBIIUS U UX COEJMHEHUN B COOTBETCTBUU C
MOJIOKEHUEM 2JIEMEHTOB B [leproandeckoii cuctemMe U CTpOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUAbl XUMUUYECKON CBSI3U. THIBI KPUCTATUTMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOM pEIIeTKH U BHUAA
XUMHUYECKOM CBSI3U.

Knaccudpukanys u HOMEHKIaTypa HEOPraHWYECKHUX BEIIECTB. XHWMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCTMHCHUN,
FEHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Kiaccupukanys XUMHUYECKHX PEaKIUi 1O Pa3IudHBIM IPU3HAKaM (110 YUCITY U
COCTaBY YYaCTBYIOIIUX B PEaKIIMU BEHIECTB, MO TEIIOBOMY 3((EKTy, M0 U3MEHEHHUIO
CTENEeHENW OKHUCJICHHUS XUMHUYECKMX DJIEMEHTOB, MO OOpaTUMOCTHU, IO YYacTHIO
KaTajau3aTopa). IK30- U SHJAOTEPMHUUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPABHECHHUSI.

[lorsitue o ckopocTH xUMHUYecKOW peakiuu. [loHsTHe 00 O0O0paTUMBIX U
HEOOPATHUMBIX XUMHYCCKUX peaknusx. [IOHATHE O TOMOTEHHBIX M TeTEPOTCHHBIX
peakusax. [lonarue o katanu3ze. lloHsTHE O XHMMHUUYECKOM paBHOBeCHH. DaKTOPHI,

BJIMAIOIIKE HA CKOPOCTb XUMHYECKOU PCaKIH U IIOJIOKCHNC XUMHYCCKOI'O PABHOBCCHA.
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OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTENbHO-BOCCTAHOBUTENBHOU peakiun. COCTAaBICHUE YPABHEHHUIN OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUH C UCIIOIB30BAaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOJUTHYECKON AUCCOLUMALMM. IJIEKTPOJUTHI U HEDIEKTPOJIUTBHI.
Katnonsl, anHuoHbl. MexaHHW3M JUCCOLMAIMA BEIIECTB C PAa3WYHBIMU BUIAAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIa0ble SJIEKTPOJIUTHI.

Peakiiuu noHHOro oOMeHa. YCIOBUS MPOTEKAHUS pPEaKIUil HMOHHOTO OOMEHa,
MOJIHBIE U COKPAIICHHbIE MOHHBIE YpaBHEHUS peakunil. CBONCTBA KUCIOT, OCHOBAHUM U
COJIEH B CBETE MPEACTABICHUN 00 AJIEKTPOIUTHYECKOU mauccoruanuu. KauecTBeHHBIC
peakuuu Ha MOHBL. [ToHsITHE O TUAPONIN3E CONe. Xumuueckuti IKCnepumenm:

O3HAaKOMJICHME C MOJECISIMH KPUCTAUIMYECKHUX PEUIETOK  HEOPraHUYECKHUX
BEII[ECTB — METAJJIOB U HEMETAJIOB (IrpaduTa U aiMasa), CIOKHBIX BEIIECTB (XJIopuaa
HATpPHS), UCCIIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIMK OT BO3JACHCTBHS
pa3IUUHbIX (aKTOPOB, UCCIETOBAHUE YIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB,
mpoiiecca JUCCOIUAIIMU KUCIIOT, IIeJI0ouei U cojiel (BO3MOXKHO UCTIOJIb30BaHHE
BUJIEOMAaTEpHaIoB), TPOBEJACHUE OMBITOB, MILTIOCTPUPYIOIIUX MTPU3HAKH MPOTEKAHUS
peakiuuii HOHHOTO oOMeHa (00pa3oBaHUe OCajKa, BbleNIeHHe ra3a, 00pa3oBaHue BOIbI),
ONBITOB, MIUTIOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIAN
(ropenue, peakliuy pa3jaoKeHUsI, COSUHEHUS ), paCTIO3HABAaHNE HEOPTAHUUECKUX
BEILIECTB C MOMOILBI0 KAYECTBEHHBIX PEAKLIMM HA HOHBI, PELICHUE DKCIIEPUMEHTAIBHBIX
3a7ay.

HeMeTa/ibl U X COeIMHEHHUS

O6mas xapakTepucTrka ranoreHoB. OcoOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
crenieHu okucienus. CTpoeHne u Gu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOre€HOB.
XUMUYECKHME CBOWCTBA Ha mpuMepe xjopa (B3aUMOJCHCTBHE C METaJUIaMH,
HEMeTaJlJIaMH, 1iesoyamu). XunopoBoaopod. ComisiHas KUcIoTa, XMMHUYECKUE CBOMCTBA,
MoJy4YeHue, npuMeHeHue. JleicTBue Xjaopa U XJI0pOBOAOPOJa HA OPraHU3M YEJIOBEKA.
Baxuenmue XJ10puabl 1 UX HAXO0XKJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 3neMeHToB VIA-rpytmimbsl. OcoOeHHOCTH CTPOSHUS aTOMOB,
XapakTEPHBIE CTEIIEHNU OKUCIIEHUS.

Crpoenue u (u3nyueckue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEPHI.
ANoTponHble MOJIM(PUKALMK KUCIOPOAA M Cepbl. XHUMHUYECKHUE CBOICTBA CEPBHI.
CepoBomopos, crpoeHue, Qpu3nyeckue W XUMHYECKue CcBoiCTBAa. OKCHUIBI CEephl Kak
MPEICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHasi KHCIOTa, (PU3NYECKHE U XUMUYCCKHE
cBOMCTBa (0011IMe KaK MpeACTaBUTENs Kilacca KUCIOT U crienrupuyeckue). X uMUYECKue
peakiuu, Jexaliie B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MOJIy4eHHUs] CEPHON KHUCIOTHI.
[Ipumenenue. Conu cepHOM KHUCIOTHI, KA4eCTBEHHAsl peakius Ha CyJb(paT-UOH.
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Haxoxnenne ceppl U ee COEAMHEHUHW B TMpuUpojae. XUMHYECKOE 3arps3HEHUE
OKpY’Karolen cpelibl COCTUHEHUSIMU cepbl (KUCIOTHBIE TOXK/H, 3arPsI3HEHUE BO3/IyXa U
BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

O61mas xapakrepucTika 31eMeHTOB V A-rpyribl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUSI.

A3oT, pacnpocTpaHeHHe B MpUpoje, (PU3MYECKHe M XUMUYECKHE CBOICTBA.
KpyroBopor azora B mpupoae. AMMuak, ero ¢u3M4ecKue U XMMHUYECKHUE CBOMCTBA,
nojsiydeHue u npuMeHeHue. Coiu aMMOHMS, UX (QU3NUECKUE U XUMHUYECKUE
CBOMCTBa, npuMeHeHue. KauecTBeHHas peakiivs Ha MOHbl aMMOHHUSI. A30THAsl KUCIIOTA,
ee nojyyeHue, Gu3nyeckue u XMuMHUYeCcKue CBOMcTBa (0011I1e KaK MpecTaBUTENs Kiacca
KUCIIOT U crnernuduueckue). Mcrnonb3oBaHue HUTPATOB M COJIEH aMMOHHUSI B KaueCTBE
MUHEpAJIbHBIX  yAOOpeHui. XUMHYECKOe 3arps3HEHUE  OKpYXKaIIIeH  cpesbl
COCIMHCHHUSIMH a30Ta (KUCIIOTHBIC JT0XK/IH, 3arPI3HCHIE BO31yXa, ITOYBBI K BOJIOSMOB).

®ochop, amiorpornHbie MoauduKauuu ¢Gocdopa, QU3NYECKUE U XUMHUYECKHE
cBorictBa. Oxcun ¢ocdopa (V) u dbochopHas kucnora, GuU3MIECKUE U XUMHYCCKHE
cBoiicTBa, monydenue. Mcnonb3zoBanue ¢ocdatoB B KauecTBe

MUHEPAIBHBIX YA0OPEHHIA.

O61mas xapaktepuctuka 31aeMeHToB [V A-rpyrimbsl. OcoOeHHOCTH CTPOSHUSI aTOMOB,
XapaKTEpPHbIE CTENIEHH OKUCIICHUSI.

VYrnepon, aoTponHbeie MOAUGUKAIINK, PACIPOCTpaHEHUE B MpUpoIe, GU3NIECKue
U XUMHYecKue cBoicTBa. Azacopbuus. Kpyrosopor yriepoma B mpupoge. OKCuabl
yriaepoaa, ux GuU3NYecKue M XUMHYECKHUE CBOMCTBA, IEWCTBUE HA KUBBIE OPTaHU3MBI,
MOJIy4E€HUE U IPUMEHEHHE. DKOJOTUYECKUE TPOOIEMbI, CBS3aHHBIE C OKCHJIOM YTIIepo/ia
(IV), runores3a rino0anbHOrO0 MOTEMJICHUS KiIUMaTa, MapHUKOBBIM 3¢ dexT. YrompHas
KHCJIOTA U €€ COJIU, MX (PU3NYECKHE U XUMUUECKHE CBOMCTBA, TOIYYCHUE U TPUMEHEHHE.
KauectBennass peakimusi Ha KapOoHaT-woHBL lcmonbp3oBaHue KapOOHATOB B OBITY,
MEJIUIIHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHaUanbHbIe MOHATHS OO0 OPTraHMYECKUX BEIIECTBAX KaK O COCIWHEHHUAX
yriepoaa (MeTaH, 3TaH, 3THIIEH, alleTWIEH, 3TaHOJ, TJIUUEPUH, YKCYCHas KHUCIIOTa).
[IpupoaHble HCTOYHUKH YTIIEBOIOPOIOB (YroJib, MPUPOAHBIN ra3, HePTh), IPOTYKTHI UX
nepepadoTku (OCH3MH), UX POJIb B OBITY M MPOMBIIIIICHHOCTH.

[lonsiTue 0 OMONIOTUYECKHN BaXKHBIX BELIECTBAX: KUPaX, OCNKax, yriieBoJaX — U UX
pOJIM B JKU3HU 4YeNlOBeKa. MaTepHallbHOE €JUHCTBO OPraHUYECKHX U HEOPraHMYECKHUX
COECIMHEHN.

Kpemnuii, ero pusnueckue u XMMUYECKHE CBOWMCTBA, MOJYyYECHHE U MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. Oomue npeacrasieHuss 006 okcuae kpemuus (IV) u

erMHHeBOﬁ KHCJIOTC. CI/IJ'II/IKaTI)I, X  HUCIIOJIB30BAaHHC B 6I>ITy, MCIANIIMHCE,
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IIPOMBILTICHHOCTU. BaxkHeume CTpOUTENbHbIE MAaTEpUAJIbL: KEpAMUKa, CTEKIIO, LIEMEHT,
O0etoH, xene300eToH. IIpoGnembl 0€30MacHOrO0  HKCIMOJIB30BAaHUS  CTPOUTEIBHBIX
MaTepUaJIOB B IOBCEAHEBHOW KU3HU. XUMUUECKUU SKCNEPUMEHIN.:
u3y4yeHre 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX PEAKIMM Ha XJIOPHUA-HUOHBI M HAOIIOJEHUE NPHU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTpaXxaroume GU3NUeCKue U XUMUYECKUE CBOMCTBA TaJIOT€HOB U
UX COEAUHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), O3HAKOMIIEHHE C
oOpa3liaMi XJOPUAOB (TajJoreHuOB), O3HAKOMIICHHE C oOpa3laMu cepbl U €€
COEIMHEHUSAMH (BO3MOXKHO MCTIOJIB30BAHUE BUEOMATEpUasIoB), HabJI0IeHHE MpoLecca
oOyTauBaHUs caxapa Moj JeHCTBUEM KOHUEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3yUYEHUE
XUMHYECKUX CBOMCTB pa30aBICHHOW CEpHOM KHUCIOTHI, MPOBEJCHHE KaueCTBEHHOMU
peakuuu Ha cyib(daT-uoH U HAONIOEHHE MPU3HAKa €€ MPOTEKAHMs, 03HAKOMIICHUE C
¢uznueckumMu  cBoiicTBaMu a3ota, (Qochopa W UX CcoeNUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUANIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX yIOOpPEHUI,
noJiyueHue, coOMpaHue, paclo3HaBaHUE U M3yYEHHUE CBOMCTB aMMMakKa, IPOBEJICHUE
KayeCTBEHHBIX peaklMii Ha MOH aMMOHHUA U (ochaT-uOH U U3YYECHHE NMPU3HAKOB UX
[IPOTEKAHUs, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEABIO
(BO3MOKHO HCTIOIB30BaHUE BUACOMATEPUAIIOB), U3YUCHUE MOJENICH KPUCTAITMYECKUX
pemieTok anMmasa, rpaduta, (QyuiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aacopoimu
PAaCTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM VyIJIEM W YCTPOMCTBOM IIPOTUBOrasa,
NoJIy4eHHue, COOMpaHue, pacro3HaBaHWE W HW3YYCHHE CBOWMCTB YIJIEKMCIIOrO Trasa,
NpOBEJICHNE KAYECTBEHHBIX peaKkiuii Ha KapOOHAT M CHIMKAT-UOHBI W H3YyUYCHHE
IPU3HAKOB  HMX  NPOTEKAHWs, O3HAKOMIJIEHME C  MNPOAYKIMEH  CUIMKATHOU
IIPOMBIIUIEHHOCTH, PELICHUE JSKCIEPUMEHTAIBHBIX 3aJad Mo TeMme «BaxhHeumue

HEMCETAJJIBI 1 UX COCANHCHUA)).

MeTaibl 1 MX COeAMHEHUS

OO6mias XxapakTepUCTHKAa XHUMHUYCCKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHHMH WX
nojioxkenus B llepronmueckor cucreme xumuueckux snemeHTtoB .M. MenneneeBa u
ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTamanueckas CBSI3b M MeETajuInyecKas
KpUCTAJUIMYECKass  peIIeTKa. ODJICKTPOXMMHYECKUN Pl HANpsOKEHUM  METasjoB.
dusndecKre ¥ XMMUYSCKHIE CBOKMCTBA MeTaITOB. OOIIHe CTIOCOOHI ITOTYYSHHS METaJIIOB.
[TonsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI HX OT KOppo3uH. CIIIaBbI
(cTanb, 9yTyH, TIOpATIOMUHANA, OPOH3a) U UX MPUMEHECHHE B OBITY ¥ TPOMBIIIJICHHOCTH.

[[lenounble  MeTaibl: MoJokeHHWEe B lleproguyueckol CUCTEME XHUMHUYECKHX

snemeHtoB J[.MI. MeHaeneeBa, CTpOCHME HMX aTOMOB, HaxXOXJICHUE B  IMPHUPOJIE.
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dusnyeckue W XUMHYECKHUE CBOWCTBA (Ha mpumMepe Hatpusi u Kamus). Okcuabl U
TUAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne Me0YHbIX METAJJIOB U KX COCMHEHUMN.

[I{es10uHO3EMENBHBIEC METAJIIBI MAarHUM U KaJbLMU: MOJIOKEeHUE B llepuonnueckon
CUCTEME XUMHUYECKUX dieMeHTOB [[.J1. MenaeneeBa, CTpOEHUE UX aTOMOB, HAX0XKIECHUE
B Inpupone. Pusnyeckue U XUMHUYECKUE CBOWCTBA MarHus M Kajaplus. BakHeumue
COCMHEHUs KaJlblus (OKCHJ, THUAPOKCHUI, coju). XKecTKOCTh BOJBI M CIIOCOOBI €€
YCTPaHEHUS.

ANOMUHME: TIOJIO)KEeHUE B [lepuoanueckoi cucteMe XuMuueckux snemeHTon J1. M.
MenpeneeBa, CTpOEHUE aToMa, HAXOXAEHUE B mpupoaec. PU3NUECKUE U XUMUUYECKUE
cBOMCTBa aroMuHMsI. AM(DOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCHU]IA ATTFOMUHUS.

Kenezo: nonoxenue B Ilepuoamueckoil cucreme xumuyeckux snemeHtoB J[.U.
MenpeneeBa, CTpOCHUE aTOMa, HaxokiaeHHEe B mpupone. Dusznueckre u XMMUYECKHE
cBoMcTBa kenesza. Okcuanl, TuApPoKcuabl U conu xene3a (I11) u xenesa (I11), ux cocras,
CBOMCTBA U MOJIyYECHUE. XuUMUUECKUU IKCHEPUMEHI

03HAKOMJICHHE ¢ 00pa3llaMu METaUIOB U CIUIABOB, UX (PU3UUECKUMHU CBONCTBAMH,
U3YUCHUE  PE3yJbTaTOB  KOPPO3UMHU  METAIOB  (BO3MOXHO  HCHOJIb30BAaHUE
BUJIEOMAaTepraIoB), OCOOCHHOCTEH B3aMMOJCHCTBHSI OKCH/IA KAJIbIUs M HATPHS C BOJOM
(BO3MOYKHO MCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), UCCIICIOBAHIE CBOMCTB KECTKON BO/IHI,
poIecca rOpeHusl JKeye3a B KUCI0po i€ (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPHUAJIOB),
MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIU Ha MOHBI (MarHus, KaJbIUsl, aTFOMUHUS,
uHka, keneza (II) m xenmeza (III), menu (II), HaGaromeHne W ommMcaHWE TPOIIECCOB
OKpalllUBaHMS TJIaMEHU MOHAMM HATPHsl, Kajdus U Kaiblys (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMAaTepHaIoB), HCCieaoBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA AIFOMUHUS
TUJIPOKCHIA 1LMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1no TeMme «Baxnenmmue
METaJUIbl U UX COCAUHECHUS». XUMMS U OKPYKAKOIIAA Cpeaa

BemectBa u mMarepuanbl B TMOBCEIHEBHOW JKM3HM 4eloBeKa. besomacHoe
HCIIOIb30BaHUE BEIIECTB M XHUMHYCCKHX peakuuid B ObiTy. IlepBas momomp mpu
XUMHUYECKHUX 0KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HEHHUE OKpyXKawIleh cpeabl (MpenesbHas JAOMyCTUMAas
KoHIeHTpanusi BemiectB (nanee — IIJIK). Poap Xxumuu B pemieHUH 3KOJOTHYECKUX

npoOaeM. Xumuueckuti 3KCnepumMerm:
U3y4YeHHE 00Pa3I0B MaTEPUAIOB (CTEKJIO, CIIJIaBbI METAJIIOB, TIOJTMMEPHBIE

MaTepuasbl).

Mesicnpeomemmuvie cesasu
Peanuzamuss MexXnpeaIMeTHbIX CBSI3€M NpU HW3Yy4EeHUH XUMUM B 9 Kiacce

OCYIHICCTBIIACTCA 4€PE3 UCIIOJIb30BAHUC KAK O6IHI/IX CCTCCTBCHHO-HAY4YHbIX HOHHTHﬁ, TakK
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u HOH)ITI/II\/’I, ABIIIOMIUXCA CHUCTCMHBIMU IJIsI OTACJIBHBIX HPCAMETOB CCTCCTBCHHO-
HAay4YHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAY4YHbIE IMOHATHUSA: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpUS,
aHajau3, CHUHTE3, KiaccuuKaius, TMEePUOAUYHOCTh, HAOIIOJACHUE, HKCICPUMEHT,
MOJICJIUPOBaHUE, WU3MEpPEHUE, MOJEJb, SBJICHUE, MapHUKOBBIA 3(QeEeKT, TeXHOJIOrus,
MaTepUaJIbL.

dusznka: mMarepus, aToM, BJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, WU30TOIIBI,
PaaAnOaKTUBHOCTD, MOHCKyHa,BHGKTpHHGCKHﬁﬁSapHH,IHXHKHHHHHL MOJYIIPOBOJAHUKH,
AUDBJICKTPHUKH, q)OTOBHCMeHT, BCIICCTBO, TCJIO, O6’BCM, arperaTHoc COCTOSAHUC BCUICCTBA,
ras, pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMUECKasi peIIeTKa, CIUIaBbl, (QU3NYECKUe
BCIIMYUHBI, CAWUHUIBLI HU3MCPCHUA, KOCMHNYCCKOC IIPOCTPAHCTBO, INNIAHCTHI, 3BC3/bI,
Connue.

buonorusi: ¢dotocunre3, apixaHue, Ouocdepa, HSKOocHCTEMa, MHUHEPAIbHbBIE
y}]06pCHI/IH, MUKPOIJICMCHTBI, MAKPO3JICMCHTHI, ITUTATCIIbHBIC BCUICCTBA.

['eorpadusi: atmocdepa, rugpochepa, MUHEpaibl, TOPHBIE TOPOJBI, MOJIE3HBIE
HNCKOIMTAaCMBIC, TOIINIMBO, BOOAHLIC PECCYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenne XuMuM Ha ypOBHE OCHOBHOTO 0OIero oOpa3oBaHUs HAIpaBICHO Ha
JIOCTIKEHUE OOYyYalolMMHUCA JIMYHOCTHBIX, METaNpeAMETHBIX U  MPEAMETHBIX

PE3YJIBTATOB OCBOCHUS yUeOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YJIBTAThl OCBOCHUS MPOIPaMMbI OCHOBHOT'O OOIIIEr0 00pa30BaHUs
JOCTUTAIOTCS B XO0Ji¢ OOydYeHHs XHMHH B €IMHCTBE YYCOHOH M BOCHHTATEIBHOU
JCATCIBHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCUHCKUMHU COIMOKYJIBTYPHBIMH U
JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IIPHHITHIMU B 00IIIECTBE MPAaBHIAMHA K HOPMaMH
MOBEACHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHMS, CAMOPA3BUTHS U COLIMATU3AIINH
00yJaromuxcs.

JIMYHOCTHBIE pE3yNbTaThI OTpa)karoT TOTOBHOCTD 00yJaroIIHMXCsl
PYKOBOJICTBOBAThCSI CHCTEMOM MO3UTUBHBIX IICHHOCTHBIX OPHUCHTAIIMH M pacIIMpEHUE
OMbITa JCATCIBHOCTH HAa €€ OCHOBE, B TOM YHCJC B YacTH: 1) MATPHOTHYECKOIO

BOCIIMTAaHHUA
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LIEHHOCTHOTO OTHOIIEHUSI K OTE€YECTBEHHOMY KYJIBbTYPHOMY, UCTOPUUYECKOMY H
HAayYHOMY HACJIEJIUI0, TOHUMAaHUS 3HAYCHUSI XUMUUECKOW HAYKH B )KU3HU COBPEMEHHOTO
oOliecTBa, CIOCOOHOCTH  BIAJeTh JOCTOBEpHON  wuHpOpMaNMeld O MNepenoBbIX
JOCTUKEHUSIX U OTKPBITHSIX MUPOBOM U OTEYECTBEHHOW XUMHUHM, 3aUHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa M OOIIECTBA; 2) rPakIAHCKOI0 BOCTIUTAHMS:

MPEJCTABIEHUS O COLIMAIBHBIX HOPMaX U MPaBUIIaX MEXJIMYHOCTHBIX OTHOIIECHUM
B KOJUIEKTHBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHO-
UCCIICIOBATEIbLCKOM, TBOPUECKOM M JAPYTrUX BHUJAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JIESITENHHOCTHM  TPHU  BBINOJHEHUH  YYCOHBIX,
MO3HABATEJILHBIX 33/1a4, BHITIOJTHEHUU XUMHUUECKUX IKCIIEPUMEHTOB, CO31aHUN YUeOHBIX
MPOEKTOB, CTPEMJICHUSI K B3aMMOIOHMMAHHUI0O U B3aMMOIIOMOIIMA B MPOIECCE 3TOMU
y4eOHOU NIeSITEIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE IMOBEJICHHE W TMOCTYMKH CBOUX
TOBApUILIEH C TMO3UIMUM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMUS
MOCJICICTBUI MOCTYIKOB; 3) IEHHOCTH HAYYHOT0 MO3HAHMA:

MUPOBO33PEHUYECKUX TMPEACTABICHUNM O BEIIECTBE W XUMHUUYECKOW pEeaKiuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIOIIUX OCHOBY
JUIsl TIOHMMAaHHUS CYIIIHOCTH HAay4YHOM KapTHHBI MUpa, MPEICTaBICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS IIPUPOLBI, B3AUMOCBA3AX YEJIOBEKA C IIPUPOJIHOMN CPENOH, O
POJIM XMMHUHM B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIX MOTUBOB, HAIPABJICHHBIX HA IIOJIyYCHUE HOBBIX 3HAHUU
0 XWMHH, HEOOXOIUMBIX ISl OOBSICHEHHS HAOII0JAaeMbIX MPOIECCOB W SIBICHUN;

MO03HaBaTEIbHOM, HHOOPMAIIMOHHON U YUTATEIBCKON KYJIbTYPhI, B TOM YHCJIC
HABBIKOB CAMOCTOSATEIIbHOM pabOThI ¢ yUeOHBIMU TEKCTAMH, CIIPABOYHOMN JIMTEPATYPOH,
JOCTYITHBIMH TEXHUYECKUMHU CPEICTBAMH MH(DPOPMAIMOHHBIX TEXHOJIOTHI; HHTEpeca K
O0Oy4CHHI0O W TO3HAHHWIO, JIF0O03HATEILHOCTH, TOTOBHOCTH
U CTIIOCOOHOCTH K caMO0Opa30BaHHIO, MPOSKTHOW U MCCIIEIOBATEIBCKOMN EATEILHOCTH,

K OCO3HAHHOMY BBIOOPY HAIIPABJICHHOCTH M YPOBHS OOYyYeHHS B JaibHeuriem; 4)
(opmMupoBaHus KyJbTYpPbI 310POBbS:

OCO3HAHUS [IEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 3/10POBBIO,
YCTAHOBKH Ha 3J0pOBbIN 00pa3 KW3HU, OCO3HAHMS MTOCIEACTBUN U HEMPUSITUS BPEAHBIX
MpUBBIUCK (YHMOTPEOJNICHHsS] alKOTOJI, HApPKOTHKOB, KYpEHHUs), HEOOXOIUMOCTH
COOMIOIeHUsT TIpaBUJI 0€30MAaCHOCTH TPHU OOpAIIEHWH C XUMHYECKHUMH BEIICCTBAMHU B
OBITY W peaJbHOU KHU3HU; 5) TPYA0BOr0 BOCTIMTAHMSA:

MHTEpeca K MPAKTUYECKOMY HM3Y4YEHUIO Tpodeccuil U Tpyla pas3IudyHOIro poja,
YBaXEHHE K TPYAY U pe3yjibTaTaM TPYAOBOU JESITEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUU MO XMMHHU, OCO3HAHHOTO BBIOOpA MHIAUBUIYATbHOMN
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TPAaeKTOPUM TMPOJOJDKEHUS O0O0pa30oBaHUS C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
po(ecCUOHANBHON JEeATENbHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHUM, TOTOBHOCTH
aJanTUPOBATLCA B IPO(ecCHoHaANBHOM Cpejie;

6) IKOJOrH4eCKOro BOCIIUTAHMS

HKOJIOTMYECKH L[EIECO00Pa3HOro0 OTHOIIECHHSI K TPUPOIE KaK UCTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHUs, IOHUMAHHUS LIEHHOCTH 3J0POBOI0 U 0€30I1aCHOIrO

O6p2133, KHU3HH, OTBCTCTBCHHOI'O OTHOHIICHUA K CO6CTB€HHOMy q)HSquCKOMy )51
MNCUXUYCCKOMY 3O0POBbIHO, OCO3HAHUA LCHHOCTU CO6JIIOI[CHI/ISI IMpaBUJI 0e30I1acHOTO
IMOBCICHU TIPpU pa60Te C BCOICCTBAMH, d TAKIKC B CUTYyaAllUAX, YT'POKAOIINX 3JOPOBBIO U
ZKU3HN JIIOIIeI\/'I; CIIOCOOHOCTH MNPUMCHATHL 3HAHUA, IMOJIYHYACMBIC IPU U3YUCHHUU XUMHUUH,
JIA pCIICHUA 3a4d4d, CBA3AHHBIX C Opr}I(aIOHIGﬁ HpHpOJIHOfI CpCﬂOﬁ, ITOBBIIIICHUA
YPOBHA AKOJIOTMYECKOMN KYJIBbTYpPbI, OCO3HAHUSA r7100aJILHOTO XapaKTepa 3KOJIOTNYCCKHUX
HpO6J’IGM u HYTeﬁ HX PCHICHUA IIOCPEACTBOM MCTOAOB XHUMHH, IKOJOTHMYCCKOTO
MBIIUJICHUA, YMCHUA PYKOBOACTBOBATHCS UM B HOSH&B&TGHBHOﬁ,

KOMMyHPIKaTI/IBHOﬁ Hu COHHaHBHOﬁ IMPAaKTUKC.

METAIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeAMETHBIX  pe3yJIbTaTOB  BBIACHSAIOT  3HAYMMBbIE IS
dbopMUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBbIE TOHATHS (3aKOH, TEOpHWs, MPHUHIIMII,
runoresa, Gakt, CUCTeMa, IPoIecc, IKCIIEPUMEHT U IPYToe), KOTOPhIE UCTIONb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETaX U MO3BOJIAIOT Ha OCHOBE 3HAHUUN W3 ITHX
npeaMeToB (opMUpOBaTh MPENCTABICHHWE O IEIOCTHOM HAyYHOM KapTHHE MUpa, U
YHUBEpCAJIbHbIE  yuyeOHble  JeicTBHs  (TO3HABaTENbHBIC,  KOMMYHUKATHBHBIE,
PEryJIsTUBHBIE), KOTOpbIE o0ecreynBaroT dbopmupoBaHuE TOTOBHOCTU K

CaMOCTOATCIbPHOMY IINIAHUPOBAHUIO U OCYIICCTBJICHUIO y‘-IC6H0ﬁ ACATCIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUsA Ba3oBbie

Joruvyeckue AecTBUA:

YMEHHE UCIIOJIb30BATH ITPUEMBI JIOTUYECKOTO MBIIUICHUS IPH OCBOEHUH 3HAHUM:
PACKpBIBATH CMBICJI XUMHUECKUX MOHATUHN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH,
yCTaHABIIMBATh B3aUMOCBS3b C IPYTUMH NOHSATUAMHU ), UCTIOJIb30BATh OHSITUS JIJIs1

00BSICHEHUS OT/ACIBHBIX (DAKTOB U SIBJICHUH, BEIOUPATh OCHOBAHUS I KPUTEPUU IS

KJIacCU(UKAIIMU XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKlUil, yCTaHaBINBATh

MIPUYUHHO-CJICICTBEHHBIE CBSI3U MEXK1Y 00bEKTaMU U3Y4YE€HUS, CTPOUTH JIOTUYECKHE
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pPacCCyKACHUA (I/IHI[YKTI/IBHBIC, ACAYKTUBHEIC, I10 aHaJ'IOI‘I/II/I), IMPOBOJAUTH BBIBOJBI U
3aKIIIOYCHHA, YMCHHUC IIPUMCHATL B IMPOLCCCE IMO3HAHUA ITOHATHA (HpeI[MeTHBIC

U METalpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIM, UCIOJb3yeMble B XUMHH,
npeoOpa3oBbIBaTh LIUPOKO IMPUMEHSEMbIE B XUMHUU MOJENbHbIE MPEACTABICHUS —
XUMHYECKUH 3HAK (CUMBOJI 2JIEMEHTA), XUMHUYecKasi popMyIia U ypaBHEHUE XUMHYECKOM
peakuuy — MpU pelIeHUuH y4yeOHO-TI03HABATENbHbIX 337a4, C YYETOM 3TUX MOJAEIbHBIX
MIPEACTABICHUN BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH H3y4aeMbIX
O0OBEKTOB — XHMHYECKHMX BEUIECTB W XUMHUYECKUX pEeaKIui, BBIABIATH 0OIIUe
3aKOHOMEPHOCTH, NPUYUHHO-CIIECICTBEHHbIE CBA3M M NPOTUBOPEYUS B H3Yy4aEMbIX
npoleccax U sBieHusAX. bazoBble ucciaenoBare/bCKUe AeCTBHS

YMCHUC UCIIOJb30BATH IMTOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHUA, A
TaK)XC B KAUCCTBC OCHOBBI J1JIsA q)OpMI/IpOBaHI/ISI TUIIOTE3bI 11O TPOBCPKE IMMPABUIIBHOCTHU
BBICKA3bIBACMBIX Cy}K)ICHI/II\/JI; HpI/IO6p€T€HI/I€ OIlbITa I10 IJIAHUPOBAHUILO,

OopraHn3anuu Hu IMPOBCACHUTO

YUYEHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAOJI0/IaTh 32 XOI0M IPOIIecca, CaMOCTOSTEIHHO
IIPOTHO3UPOBATH €r0 PE3YNIbTAT, POPMYITHPOBATH OOOOIIEHNS U BRIBOJIBI IO PE3yJIbTaTaM
IIPOBEJICHHOTO OIbITa, HWCCJIEAOBAHMS, COCTaBISATH OTYET O TPOAEIAaHHOW pabore.
PabGora ¢ undgopmanmeii:

yMEHHWE BbIOUPaTh, aHATM3UPOBATH U HHTEPIIPETHPOBATH HH(DOPMAIIUIO Pa3THIHBIX
BUJOB U (OpM TMpEACTaBICHUS, IOTYy4aeMyl0 W3 pa3HBIX HCTOYHHUKOB (HAy4dHO-
HOIYJIIpHAs JINTEPATypa XUMHYECKOTO COJIEPIKaHWs, CIPaBOYHBIC MOCOOUsS, PecypChl
WHTepHeTa), KPUTUYECKH  OICHWBAaTh  IMPOTUBOPECUYMBYI0 U  HEJOCTOBEPHYIO
uH(}OpMaIHIo;

YMEHHE TIPUMEHSATh pa3IUYHBIC METOJbI W 3alpoChl IMPH IOUCKE H OTOOpe
WHPOPMAITUU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX ISl BRITIOJTHEHHS YISOHBIX
¥ TIO3HABATEJBHBIX 3aJlad OMPEJEICHHOIO THUIA, MPHOOPETEHHE OMbITa B 001acTU
UCIIONB30BaHUS  MH()OPMANMOHHO-KOMMYHHKATHUBHBIX ~ TEXHOJIOTHHA,  OBJIQJICHHC
KYJIbTYPOH aKTUBHOT'O HCITOJIb30BAHUS PA3IMIHBIX TTIOMCKOBBIX CUCTEM, CAMOCTOSATEITHLHO
BBIOMpaTh ONTHMAIBHYIO (OopMy TpenacTaBicHHsS WHPOPMAIMU W WIUTFOCTPUPOBATH
pelaeMble 3a1a9u HECIIOKHBIME CXEMaMHU, THarpaMMaMu, IPYTUME popMaMu TpaduKu
U UX KOMOWHAIIMSIMH; YMEHUE HCIIOJIb30BaTh W  aHAJIU3MPOBATh B  IPOIECCce
yaeOHOM
M WCCJIENIOBATEIBCKON JCATEIHPHOCTH WH(OPMAIUMI0O O BIMSHUU TPOMBIILICHHOCTH,

CEJIbCKOTO XO3SIMCTBA U TPAHCHOPTA HA COCTOSHUE OKPYIKAKOLIECH NPUPOJHOU CPEBI.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:
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YMEHHUE 3aJlaBaTh BOIPOCHI (B XOJi¢ nuaniora W (Wiau) AUCKYCCHUM) MO CYIIECTBY
obOcyxaaeMoi TeMbl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS
MPEIOKEHHON 3a1aul; MPUOOPETEHUE ONBbITA MPE3EHTALIMKU PE3YyJIbTATOB BBIMOJHECHUS
XUMHUYECKOT0 DJKCIEpUMEHTa (J1abopaTOPHOIro OImbITa, JabopaTopHOH pPabOTHI TIO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4YE€OHOro TMPOEKTa); 3aMHTEPECOBAHHOCTH B
COBMECTHOM CO CBEPCTHHUKAMHM MO3HABATEIHLHOMU
1 UCCJIE0BATEIbCKON NESITEIHLHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
ydeTa OOIIMX MHTEPECOB U COTJIACOBaHUS MO3UIMHN (00CyXkaeHUs, 0OMEH MHEHUSIMH,

«MO3TOBBIE IITYPMBbI», KOOPJAWHALINS COBMECTHBIX EUCTBUM, ONPEACICHUE KPUTEPUEB
MO OICHKE KadyecTBA BBIMOJHEHHOW paboTel W apyrue); PeryjasiTuBHbIe

YHHBepPcaJbHbIE Y4eOHbIE 1eCTBUA:

YMEHHE CaMOCTOSITEIbHO OIpEACNATh IeU JEeATEIbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISIT, KOHTPOJUPOBATH W TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTh, BBHIOMPATh Hambosee 3((PEeKTUBHBIE CMOCOOBI PEIICHUS Y4EOHBIX U
NO3HABATEIbHBIX  3a7a4, CaMOCTOSATEIbHO  COCTAaBISATh WM  KOPPEKTHPOBATH
NPEIJIOKEHHBIN alrOpUTM ACHCTBUIM MPH BHINOJHEHUU 3aJ]aHUN C YYETOM IOJIYYEHUS
HOBBIX 3HaHMW 00 H3ydyaeMbIX OOBEKTaX — BEILIECTBAX M PpEaKUMIX, OLEHUBATh
COOTBETCTBHE IOJYUYEHHOTO pe3yJbTaTa 3asBICHHOM 1€, YMEHHUE MCIIOJIb30BaTh U
aHaAJIM3UPOBATH KOHTEKCTHI, IIpe/ijlaraéMble B YCIOBUU 3aJJaHUI.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX Pe3yNbTaTOB MO OCBOCHUIO 00s13aTEIBHOTO COJEpKAHUS,
YCTaHOBJICHHOTO JIaHHOU (enepanbHOi pabodeil mporpaMMon, BBIJCISAIOT: OCBOSHHBIS
oOy4JaromMMHCS Hay4YHbIC 3HAHUS, YMEHHS U CIOCOOBI ACHCTBUH, crieliupudecKue s
MpeIMETHON 0051acTh « X UMUS», BUJIBI ACSITEIHHOCTH I10 MOJIYYSHUIO HOBOTO 3HAHUS, €T0
MHTEpIpEeTaluyd, TPeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTyalusX.

K konmy oOydenuss B 8 kJjacce y oOyuaromerocss OyayT copMUpOBaHBI
CIEAYIOIINE IPEIMETHBIE PE3YJIbTAThI IO XUMUHU:

pPacKpbIBaThb CMBICI OCHOBHBIX XWMHYECKHUX TOHSTHUWA: aTOM, MOJIEKYIa,
XUMUYECKHUI 3JIEMEHT, MPOCTOE BEIECTBO, CIOAKHOE BEIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJHAsA), BaJIECHTHOCTb, OTHOCHUTEJbHAs aTOMHAasT M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCcoBasi JOJIsI XUMUYECKOIO 3JIEMEHTA
B COCIMHEHUHU, MOJSIPHBIK  O0BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJb,
AIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi peakuusi, Kiaccuukaus

peaKuHﬁ: p€aknnn COCOAMHCHUA, PCAKIUN PA3JI0KCHHA, PCAKIIWK 3aMCIICHUA, PCAKITUN
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oOMeHa, 2K30- U PHJAOTEPMUUECKUE PEaKINH, TeIIOBOM A PEeKT peakiuu, siApo aToma,
AJIEKTPOHHBIN €O aroMa, aToMHas OpOWTadb, paguyc aroMa, XHUMHUYECKas CBS3b,
MOJSIpHAsE W HENOJISIpHAsh KOBAJEHTHAsl CBA3b, MOHHAS CBSA3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasl JOJisg BeliecTBa (MpOLIEHTHAash KOHIIGHTpAIUsi) B PacTBOPE;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUH U PUMEHSTH 3TU
MOHATUSL TPU ONMUCAHWUU BEIIECTB M HX MPEBPAICHUN; HCHOJIB30BaTh XUMHUYECKYIO

CUMBOJIUKY JIJIsl COCTaBJIeHUs (hOPMYJT BEIIECTB
U YPaBHEHUM XMMHUYECKUX PEAKIUM; ONMpPEAessTh BAaJEHTHOCTh ATOMOB JJIEMEHTOB B

OMHAPHBIX COCTUMHEHUSIX, CTCTICHb
OKHCJICHUSI DJIEMEHTOB B OWHApPHBIX COCIUHCHHSIX, MPUHAJIC)KHOCTh BEIIECTB K
OTIPEJICICHHOMY KJIacCy COeAUHEHUM o popMyam, BUJ XUMUUYECKOUN CBSI3U
(koBaJieHTHAasT M WOHHAsl) B HEOPTaHUYECKUX COCIUHCHUSX; PACKPHIBATH CMBICI

[Tepnognueckoro 3akona J[.1. MeHeneeBa: 1eMOHCTPUPOBATH
MOHWMAaHWE TEPUOJANYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKUX DJJIEMEHTOB OT HX
nosoxkeHuss B Ilepuoanueckoi cHUCTEME, 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUYEHHUsI, 3aKOHAa ABOTraJIpo; ONMMUCHIBATH U
XapakTepu3oBaTh TaOmuuHyro ¢opmy Ilepuoguueckoir CHCTEMBI XUMHYECKUX
AJIEMEHTOB: pa3inyaTh TOHATUS «IJIaBHAs moarpymnmna (A-rpynma)» U «moOodHas
noarpynna (b-rpymnma)», manasie W OONBIIME TMEPUOABI, COOTHOCHUTH OOO3HAYECHUS,
KOTOpble uMeroTcs B Tabnuie «llepuoguyeckas cucreMa XuMudeckux snemeHToB 1.1,
MenaeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS AaTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, o0Iee YUCI0 ICKTPOHOB U pacHpe/iesIieHHe UX 110
AJICKTPOHHBIM CJIOSIM); KJIACCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHUYECKUe
BEIIIECTBA, XMMHMYECKUE peakiuu (M0 YUCIy U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIIECTB, M0 TEIIOBOMY 3D (PEKTy); XapaKTepru30BaTh (OMUCHIBATEH) O0IME XUMUYECKUE
CBOMCTBa BEIIECTB PA3JUYHBIX KJIACCOB, IIOJATBEPXK/JIAasi OMNUCAHUE MPUMEpPAMU
MOJICKYJIAPHBIX YPABHEHUW COOTBETCTBYIOIINX XUMUUYECKAX PEAKIINI; TPOrHO3UPOBATH
CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKUX IMPEBPALCHUA B Pa3JIWYHBIX YCIOBUAX;
BBIUKCIISITH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYO MAaCChI BEILIECTB,
MAacCOBYIO JIOJI0 XHUMHYECKOTO 3jeMeHTa Mo GopMysie COCAUHEHHS, MAaCCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThl MO YPABHCHUID XUMHUYECKOW PEAKIIUH;
NPUMEHATh OCHOBHBIE OIEPAIMM MBICIUTEIBHON AEATEIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, 0000IEHHUE, CHCTEeMaTU3alliio, KJIacCU(UKAINIO, BBISBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBS3€M — IS U3YYEHHS CBOMCTB BEIIECTB M XUMHYECKUX PEAKIUM,
€CTeCTBEHHO-HAy4YHBIC METO/IbI TTO3HAHUS — HAOIIO/ICHUE, U3MEPEHNE, MOJCITUPOBAHMUE,
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AKCHEPUMEHT (peajbHbIi W MBICICHHBIN);, CJeI0BaTh IMpaBWIaM IMOJb30BaHUS
XUMUYECKOU OCY10M 1 1abopaTOpHBIM 000PYI0BAHUEM, a TAKXKE ITpaBUiIaM OOpaIeHus
C BEHIECTBAMM B COOTBETCTBUU C HWHCTPYKIHUSIMHU TO BBINOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OTBITOB IO TOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOPO/Ia U
KHCJIOPOJIa), TPUTOTOBIICHUIO PAcTBOPOB C  OMNpEJEJICHHONW MaccoBOM  joJiei
pacTBOPEHHOI'0 BEIIECTBA, INITAHUPOBATh U IIPOBOAUTH XUMHUYECKUE DKCIIEPUMEHTEI I10
pacIio3HaBaHUIO PACTBOPOB IIEJIOUEH W KHUCIOT C MOMOIIBIO MHIAMKATOPOB (JaKMYC,
denondranenH, METUIOPaHX U IPYTHUE).

K xoniy oOyuenuss B 9 kiacce y oOyuaromerocss OyayT chopMupoBaHbI
CJIeAYIOIINE TPEIMETHBIC PE3yJIbTAThI 10 XUMUH:

PacKpbIBaTh CMBICIT OCHOBHBIX XUMHUYECKHUX MOHATUH: XUMUYCCKUH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCT,
AIEKTPOOTPUIIATEIIBHOCTh, CTENECHb OKUCIICHHS, XUMUYECKas peakius, XUMUUYecKas
CBSI3b, TEIJIOBON 3 (PEeKT peakiuu, MOIb, MOJSIPHBIM 00BEM, PacTBOP, DJICKTPOJIUTHI,
HEIJICKTPOJIMTHI, DJJICKTPOJUTHUECKAS JTUCCOIMAIMS, pEeaKIMd HWOHHOTO OOMEHa,
KaTajau3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMble peaKIuH,
OKHUCJIUTENbHO-BOCCTAHOBHUTEINbHBIE PEAKIINH, OKUCIUTEINb, BOCCTAHOBUTEIb, OKHCIICHHE
U BOCCTAHOBJICHHE, aJUIOTPOINHUs, aM(POTEpHOCTh, XMMHUYECKasi CBs3b (KOBaJIEHTHAas,
MOHHAsI, METaJUIMYecKas), KpUCTaJUIMuecKasi peleTka, KOppo3us METauioB, CIUIABBI,
CKOPOCTb XMMHUYECKOH peakiuu, npeaeiabHo nonycrumas konmnenrpanus [T1K
BEIIECTBA; MJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUYECKHX TOHATHA U

IPUMEHSTH 3TU
MOHSITHSI TIPU ONHUCAHUM BEIIECTB M WX TMPEBpAIICHUI; HCIOJB30BATh XUMHUYECKYIO

CUMBOJIMKY JIJISl COCTaBIICHUS (JOPMYJI BEIIECTB
Y YPAaBHEHUI XMMHUYECKUX PEAKIINil; ONPEIeNATh BAJICHTHOCTh W CTEMEHb OKHCIICHUS

XUMHYECKUX DAJIEMEHTOB
B COCIMHEHUSX PA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OINPEACICHHOMY
KJIACCy COCAMHEHHM 1Mo (opmyliaMm, BUJ XUMHUUYECKOW CBsi3M (KOBaJEHTHAs, MOHHAas,
METaJUIMYeCKasi) B HEOPTraHWYECKUX COCIWHEHUAX, 3apsii HOHA IO XUMHYECKOU
dbopmMyie, xapakTep Cpenbl B BOJIHBIX PAacTBOpPaX HEOPTaHUUYECKHX COCAMHEHUH, THUTI
KPUCTAUNIMYECKONW PEIIeTKH KOHKPETHOTO BEIECTBA; PACKPHIBAThH CMBICIT
[Tepuonuueckoro 3akona JI.M. Menneneesa
¥ JIEMOHCTPUPOBATH €T0 TTOHUMAHHKE: OMUCHIBATh U XapaKTePU30BaTh TAOIUIHYIO OopMy
[lepromuyeckoit CUCTEMBI XUMHUYECKUAX DJIEMEHTOB: Pa3inyaTh TOHITHS «TJIaBHAs
noarpynna (A-rpymnmna)» u «nodoyHas noarpynmna (b-rpynmna)», mansie u Oonblive
MepUO/ibl, COOTHOCUTH 0003HAUYEHUS, KOTOPBhIE UMEIOTCS B IEPUOUUYECKON TabuIIE, ¢
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YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMUUYECKUX IJIEMEHTOB (COCTaB U
3apsij siApa, 00IIee YUCIIO AIEKTPOHOB U PACIIPEICIICHUE UX M0 AIEKTPOHHBIM CJIOSIM),
OOBSICHAITH 00IIIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOUCTB AJIEMEHTOB U UX COCAMHEHUN
B Mpejiesiax MajablX NEPUOA0B U IIaBHBIX MOJATPYMIl C YYETOM CTPOCHHS UX ATOMOB;
KJIacCU(UIIUPOBATH XUMUYECKUE PJIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA, XUMUUYECKUE
peakiuu (1o YKUCIy U COCTaBY YUaCTBYIOIIUX B PEAKIIMH BEIIECTB, M0 TEIJIOBOMY
s dekTy, 1o UBMEHEHUIO CTeNIEHENH OKUCICHUSI XUMUUECKUX DJIEMEHTOR);
XapaKTepru30BaTh (ONMUCHIBATh) OOIINE U CIELU(PUIECKUE XMMUUYECKUE CBOICTBA
MPOCTHIX U CJIOKHBIX BEUIECTB, MOATBEPK/1asi ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI; COCTABIISITh YPABHEHUS
AIEKTPOTUTUYECKON AUCCOUMAIIMN KUCIIOT, 1IeJI0Yen
U COJied, TIOJIHBIE M COKpAIllCHHBIC YpaBHEHUsI PEaKIMii MOHHOTO OOMEHa, ypaBHEHUSI
peaKinii, MOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUUYECKON CBA3M MEXK]Yy BELIECTBAMMU
pPa3IMYHBIX KJIACCOB; PACKPBhIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIui NOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca dTUX PeaKIuii; MPOTrHO3UPOBATH CBOMCTBA BEIIECTB
B 3aBUCHUMOCTH OT UX CTPOCHHMS, BOBMOKHOCTH
OPOTEKAaHUsI XUMUYECKUX TMPEBpPALEHUM B Pa3IMYHBIX YCIOBHSX; BBIYUCIATH
OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XMMUYECKOTO AJIEMEHTa Mo (opMylie COeTMHEHHS, MaCCOBYIO JOJIO
BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHl MO YPABHEHHI0 XMMHUYECKOW PpPEAKIINHU;
coOJII01aTh TIPAaBUJIA MOJIB30BAHUS XUMUYECKOHN TIOCY0M U TaO0paTOPHBIM
o0opyZoBaHMEM, a TaKKe IMpaBuja OOpalleHHs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIHMSIMU TI0 BBIMOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OTBITOB IO MOJIYYCHHUIO U
coOupaHuio Ta3000pa3HBIX BEIIECTB (aMMHUAKa M YTJIEKHCIOrO Tras3a); MPOBOJUTH
pEaKUnH, TOATBEPKAAIOIME KAYECTBEHHBIN COCTAB Pa3InYHbIX
BEIIECTB: PACTIO3HABATH OIMBITHBIM ITyTEM XJIOPUAOPOMUI-, HOUI-, KapOoHaT-, hocdat-
, CWIHMKaT-, Cynb(}ar-, TUAPOKCHI-UOHBI, KaTHOHHl AMMOHHS W HMOHBI H3YYCHHBIX
METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pPAacTBOPaX HEOPraHUYECKHUX BEIIECTB;
MIPUMEHATh OCHOBHBIC OIEPALlMM MBICIUTEIBHON AEATEIBHOCTH — AHAJINW3 W CUHTE3,
cpaBHEHHE, 00OOIIEHHEe, CHUCTEMATU3alMI0, BBISIBICHHE MPUYMHHO-CIEACTBEHHBIX
CBSI3€M — I W3Y4YEHMUS CBOMCTB BEIIECTB M XWMHWYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE METOJIbI TIO3HAHUS — HAOIIOICHNEe, N3MEPEHHE, MOCITUPOBAHUE, DKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN).
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8 KJIACC
HaumenoBanne
Ne | paspenos u  Tem | KomuuectBo Coneprxanue 00ydeHUS OcHOBHBIC BUJIBI JACATCIIBHOCTH
n/m | yaeOHoro 4acoB oOy4Jaromuxcs
npeaMera

IlepBoHaUYaIBHBIE XUMUYEeCKHe
NOHATHA
1.1 | Xumus — BaxkHas 5 [Ipenmer xumun. Posb XuMuu B )KU3HU PackpbIBaTh CMBICI U3y4aeMbIX MTOHSTUH.

obacTh
€CTECTBO3HAHUS
Y MIPAKTUYECKOU
NEeATEIbHOCTU
YeJnoBeKa

YyejioBeka. XMMHUS B CUCTEME HayK.

Tena un BemecTBa. PU3nyeckre CBOMCTBA
BEIIECTB. ArperaTHoe COCTOSTHUE
BemecTB. [loHsATHE O METOMAX MTO3HAHUS
B XUMUH. UUCTBIC BEIIECTBA M CMECH.
CrniocoOsI pa3eneHus cMecei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HaKOMCTBO C XMMHYECKOM MOCYA0M,

C mpaBuiaMH pabOoThI B JIaDOpaTOpUu

U IpueMaMu oOpalieHus ¢
1a00paTOpPHBIM 000PYIOBAHHUEM.
du3znvecKkre CBOMCTBa 00pa3IloB

PackpsIiBaTh poJib XUMHUH B IPUPOJIC

1 KU3HM YEJIOBEKa, €€ CBSI3b C IPYTUMHU
HayKaMH.

Pa3nuuaTh 4nCcTBIE BEIIECTBA U CMECH;
OJTHOPOJIHBIC U HEOTHOPOJIHBIE CMECH.
Paznuuars ¢pu3ndeckue u XUMHIECKHC
SIBJICHUSL.

CnenoBaTh aJlrOPUTMaM HCIIOJIb30BaHUS
AKCIIEPUMEHTAJIbHBIX METO/IOB —
HaOJIIOICHUS ¥ DKCTIEPUMEHTA.
HaOimonates 1 onmuceIBaTh 0OBEKTHI

MIpY MPOBEICHUHU JIEMOHCTpAIIHi

1 1a00pPaTOPHBIX OIBITOB MO U3YUYECHHIO
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HEOPraHMYECKUX BEIIECTB — METAJIOB
Y HEMETAJIOB.

Crnioco0bl pa3zeneHus cMmecen
(¢punbTpoBaHUE, BhIIApUBAHUE,
JUCTHILISLUSA, XpoMaTorpadus).

(U3HYECKUX CBOMCTB BEILECTB, CIOCOOOB
pa3esieHUsl CMECEU BEILIECTB.
IIpoBOANUTE XUMUUYECKUMN IKCIIEPUMEHT
IIpU pa3ziefieHuu cmecel (Ha mpumMepe
OYUCTKH IMOBAPEHHOM COJIM) B XOJI€

JlabopamopHvie onvimoi.:
N3yuenne u onucanue Gpuznueckux
CBOICTB o0pas1oB
HEOPraHWYECKHX BEIIECTB.

N3ydenne crnocoOOB pasjeiieHus: cmecei
(C TOMOIIBIO MAarHUTA).

Ipaxmuueckue pabomoi:
Ne 1. IlpaBuna paboTsl B J1abopaTopuu

U pUEMbI OOpaIeHus ¢ 1a00paTOPHBIM
000py1I0BaHHUEM.

Ne 2. Pazgenenue cmeceil (Ha mpumepe
OYHCTKHU [MOBAPEHHOU COJIN)

npakTuyeckoi padboTst Ne 2.
CnepgoBare  mpaBuUiIaM  IOJb30BAHUSA
XUMHYECKOU TMOCY/ION M J1abOopaTOpHBIM
o0OpyOBaHMEM, a TaKXe IpaBuUiIam
oOpalleHus ¢ XUMUYECKUMU BEIIeCTBAMHU
B COOTBETCTBUM C HHCTPYKLHEW IIpU

BBITIOJTHEHUU TIPAKTUYECKON padboThl No
1.

BricTpanBath pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM
uHpopManmo U3 y4cOHMKA U
CIPaBOYHBIX MAaTE€pUaJIOB, TPAMOTHO
WCIIOJIb30BATh U3YYECHHBIN MOHATUHHBINA
anmnapar Kypca XUuMUu

Ha
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1.2.

BemecTBa n
XUMUYECKUE
peakuuu

15

ATOMBI U MONEKYJIbI. XUMUYECKHUE
31eMeHThl. CUMBOJIBI XUMUYECKUX
a5eMeHTOB. [IpocTeie U cIlloXKHBIE
BEIIIECTBA. ATOMHO-
MOJIEKYJIIPHOE YUYCHHUE.

dbopmyna.
aTOMOB XUMHUYECKHX 3JIEMEHTOB.

XUMHUUYECKasd BajenTtHOCTB

3aKO0H MOCTOSIHCTBA COCTaBa BCIICCTB.

OTHOCHUTENILHAS aTOMHasAa Mmacca.
OTHOCHUTENILHAS MOJICKYJISIpHad Macca.
Macconas JO0JIA XUMHUYCCKOT'O 3JICMCHTA
B COCAMHCHHU.

OnpenensiTe NPU3HAKKM XUMHYECKHUX
peakuuid, YyCIOBHUS UX MNPOTEKAHUS.
OOBSICHATH CYUIHOCTb (PU3UYECKUX U

XUMHUUYECKUX SBJIICHUN C TOYKH 3pCHUA

ATOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
Knaccudunuponats XUMUYECKHE
peakuud (IO 4YUCIY U  COCTaBy
pearupyrommux 4 00pa3yrommxcs
BEIIECTB).

CoctaBisate  (GopMynibl  OMHAPHBIX

BCHICCTB I10 BAJICHTHOCTU U OIIPCACIIATH
BaJICHTHOCTB I1IO (bOpMy.TIaM BCHICCTB.
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KomnuectBo Beniectsa. Moib. MossipHas
Macca. B3anMocBs3b KOJIMYeCTBa, MACCHI
Y YHCJIa CTPYKTYPHBIX €IMHUI] BEIIECTBA.
Pacuetsl 1o dopmynaM XHUMHYECKHX
COECIMHEHUMH.

du3nyecKue M XUMHUYECKHUE SIBJICHUS.

XuMu4ueckas peaknuuAa U €€ IMPU3HAKU.
3aKoH COXpaHCHHUA MAaCChl BCIICCTB.

XHWMHUYECKHUE YPaBHEHMUSI.

Knaccudukanus XUMHUECKUX peakIui
(coenuHeHwUs, pasioxeHus,
3aMeleHus, OOMeHa).

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

dusznueckue CBOWCTBA  00pa3IoOB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB

1 HEMETAJJIOB.

OO6pa3ipl BemecTB KOTUISCTBOM 1 MOJIb.
dusudeckue sBiIeHus (IIaBJICHUE BOCKA,
TassHWE JIbJIa, pacTUpPAHUE caxapa B
CTYIIKE, KUTIEHUE ¥ KOHJICHCAIIUS BOJIbI).
XUMUYECKHE SBJICHUS (TOPEHHUE CBEYH,

IIPpOKaJIMBAaHHUC MGI[HOI71 IIPOBOJIOKH,

PaccraBnsate ko3 PuIMEHTH B
YPAaBHEHUSAX XUMHUYECKUX PEAKIIH.
HaGmonath U onuchiBaTh OOBEKTHI
IpU TPOBEICHUU JEMOHCTpALUd U
Ja00paTOPHBIX OMBITOB.

[TpoBoANTH BBIYUCIEHUS 1O (hopmynam
XUMUYECKUX COCTMHEHU u
YPaBHEHUSIM XUMHUYECKUX PEAKIIUH.
[IpuMeHATh €CTeCTBEHHO- Hay4YHBIC

MCTOABbI ITO3HAHUA (B TOM YHCIIC

Ha6JII-0I[CHI/IC, MOACIIMPOBAHUC,
SKCIICPUMCHT )41 OCHOBHBIC
orcpanuu MBICIIMTEIbHOM
ACATCIBHOCTHU

(cpaBHEHUE, KJIacCU(DUKAITNSA)

BricTpanBath pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
HAa wWHpOpMANUIO U3 y4YeOHHKA U
CIPaBOYHBIX MAaTE€pUAJIOB, TPAMOTHO
WCIIOJIb30BATh U3YYECHHBIN MOHATUHHBIN
anmnapar Kypca XuMuu
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B3aMMOJICHCTBHE COJABI WM Mela C
COJITHOM KHCJIOTOH).

Ha6nronenue npu3HakoB MpOTEKaHUS
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XUMHYECKUX peakuuil (pa3ioKeHue
caxapa,  B3aUMOJCHCTBUE  CEpHOU
KHUCJIOTHI C XJIOPUIOM Oapusi, HOJydeHHe
u paznoxenue rugapokcuna menu (1)
IpyU  HAarpeBaHWU, B3aUMOJICHCTBUE
xesesa ¢ pactBopom conu meau (11).
OnbIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MACCHI.

JlabopamopHnvie ~ onvimul:
Coznanue Moenen

MOJIEKYJT

(IapocTepKHEBBIX).

Onucanue  (QU3NYECKUX  CBOWCTB
00pa3iloB HEOPTAHNUYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.

HaGmonenne ¢usndeckux (TuiaBieHue
BOCKa, TasHHUE JIbJla) U XUMHYECKHX
(ropeHue CBEUH, MPOKAJIMBAHUE
MEJTHOM MTPOBOJIOKH) SIBJICHUI.
Habmonenne u onucaHue
MPU3HAKOB MPOTEKAHUS XUMUYECKUX
pEaKIHil pa3HbIX TUIOB.

Buiuucnenus: OTHOCHUTEIIbHON
MOJICKYJIIPHOM MaccChbl BEIIIECTB,
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MOJIIPHOM MacChl, MacChl BEIIECTB,
MacChl W  KOJMYECTBAa  BEIIECTBA;
MacCOBOHM JOJM XHMHUYECKOTO SJIEMEHTa
o ¢popmysie CoeUHEHNUS,
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KOJIHN4eCTBAa, MAacCChl BEIICCTBA IIO
HN3BCCTHOMY KOJHMYCCTBY, MacCCC
PCarcHTOB NI IPOAYKTOB PCAKITNH

I10 YPpaBHCHUAM XUMHYCCKUX peaKuHﬁ:

Uroro no pazneny 20

Baxueimue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB
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2.1

Bo3znyx.
Kucnopon.
[lonsaTue
OKCHJIaX

00

Boznyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — »snemMeHT U mpocToe
BenlecTBo. Haxoxaenuwe kuciopoaa B
npupojae, (U3NYECKUe U XUMHYECKUE
cBoicTBa (peakiuu ropeHus). OKCHUBL.
[Ipumenenune  kucnopoaa. CrocoOsl
NOJIyYE€HHSI KHCIIOpOJa B JIa0OpaToOpuu U
IIPOMBIIIIEHHOCTH.

IpUpoJIe.
JUTOTpONHAasT MOIU(DUKAIUS KUCIOPO/IaA.

Kpyrosopor
KHUCTIOpo/a B O30 —
TennoBoit 3 PpekT XUMHUIECKON peakIu,
TEPMOXUMHUYECKUE YpPAaBHEHHsS, DK30- H
SHAOTEPMUYECKUE peakiuu. TOoIIuBo:
yrojib U MeTaH. 3arps3HeHHe BO31yXa,

ahdexkra,

YCUJICHUE MapHUKOBOT'O
pa3pylieHue 030HOBOTO CJIOA.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
KauecTBeHHOE OompeiesieHue Conep KaHus
KUCJIOPOJa B BO3yXE

[Tomyuenne, coOnpanue, pacrio3HaBaHUE

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsL  cOCTaBiieHHs] (OpMyJl BEIIECTB,

MOJIEKYJISIPHBIX YpaBHEHUI
XUMHUYECKUX pPEaKUUMh C ydacTUEM
KUCIIOPOAA. Xapaktepu3oBaTh
(ommMCHIBATH) COCTaB BO3/YyXa,

bu3MYeCKe W XUMHUYECKHE CBOWCTBA
KHCIIOpO/a, CIIOCOOBI €ro IOTy4YCHHS,
NPUMCHCHUE W 3HAYCHUE B MPUPOJEC U
KU3HU 4enoBeka. CpaBHUBATh pEaKIIMH
TOPEHUS U MEJICHHOTO OKHCJICHUSI.
OOBSICHATBH CYITHOCTh KOJOTHUSCKHX
po0JIeM, CBSI3aHHBIX C 3arpsi3HCHHEM
BO3/TyXa.

CrnenmoBath mpaBmiiaM 0e30TacHOM
paboTel B JabopaTopuud  IpHU
HCIIOJIb30BaHUU XAMHYECKOH
MOCYJIBl M1 O0OPY/IOBaHMS, a TAKKE
npaBujIaM oOpaIeHus C TOPIOYUMHU
BEICCTBAMU.

[InaHUpOBaTh U OCYIIECTBIATH
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U  H3y4YCHHUE CBOWCTB  KHUCIOpOAA.
HabGmionenre B3auMOJEHCTBUS BEILECTB
c KHCJIOPOJIOM u YCIIOBUS
BO3HMKHOBEHUS U ITPEKPALLEHUS] TOPEHHUS
(moxkapa).

JlabopamopHuviii onvim:

O3zHakomileHHe ¢ 00pa3laMu OKCHI0B

U ONHUCaHue 1754 CBOMCTB.
Ilpakmuueckas  paboma: Ne 3.
[Tonyyenue u cobupanue Kuciopoza,
U3y4YECHHUE €r0 CBOUCTB.

Bviuucnenus: MonekyJIsipHOM MacCChl

KHCJIOpOJa M O30HAa Ha OCHOBAHHUU

aTOMHOU MacCCBI XUMHAYECKOTO
3JIEMEHTA; KOJINYECTBA, MaCCBI
BEILIECTBA o YpPaBHEHUAM

XUMHUYECKUX pEaKIUi

Ha MMPAKTUKE XUMHWYCCKHC

AKCIIEPUMEHTHI, IPOBOIUTH
HAOJMIONCHUS, JIedaTh  BBIBOJBI  IIO
pe3ysbTaTam AKCIIEPUMEHTA pu

NPOBEACHUH JIAOOPATOPHBIX OIBITOB U
MPAKTUYECKON pabOTHI.

BbIUHCHATH KOTMYECTBO BEMIECTBA, 00bEM
rasa o gopmymnam.

VY4acTBOBaTH B COBMECTHOH paboTe B
rpy1Ie.

BricTpanBaTh pa3BEpHYTHIE
MIUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOU
Ha wuwHpopMammioo U3 y4YeOHMKA U
CIIPaBOYHBIX MAaTE€pUaJOB, TI'PAMOTHO
WCTIOJIb30BATh M3YUYCHHBIN MOHATUHHBIN
anmnapar Kypca XMMuu
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2.2

Bonopoa. Ilonsartue
0 KHUCJIOTax U COJISAX

Bomopon — »oameMeHT U mpocrtoe
BellecTBO. HaxokzneHwe Bogoponaa B
npupoje, PU3NYeCKue U XUMHUYECKUE
CBOICTBA, NpPHUMEHEHHE, CIOCOOBI
nonyyeHusa. Kucinoret u  conm.
Mounsipublii 00beM razoB. Pacuersl no
XUMUYECKUM YPABHEHHUSIM.
Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

ITonmyuenue, cobupanue

PackppiBaTh CMBICII U3y4aeMbIX MOHATUA
Y IPUMEHSTDH 3TU MOHITHUS IPU ONTUCAHUU
CBOWMCTB BELICCTB U HUX MPEBpALICHUM.
XapakTepu3oBaTh (omHCHIBATH)
du3nueckue M XMMUYECKHE CBOWCTBA
BOJIOPOJIa, CHOCOOBI €ro MOJXy4YeHHUs,
IIPUMEHEHHE.

Cobupatpb nmpubdop AJs MOTydeHUS
BOJIOpOJA.

Hcnonn3oBaTh XUMHUYCCKYIO CUMBOJIMKY
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Y paclo3HaBaHUE BOJOPOA.
B3aumopelictBue BoJOpoAa C OKCHUIOM
menu (II).

JlabopamopHuiii onvim:

B3aumonencTBre KUCIOT ¢ METAILUIAMHU.
IIpaxmuueckasa paboma:.

Ne 4. Tlonyuenue u coOupanuie BOI0OpoOa,
U3y4YECHHUE €0 CBOUCTB.

Bviyucnenusa: odbema, KOJIWYECTBA
BEIIIECTBA ra3a Mo €ro M3BECTHOMY
KOJINYECTBY BEILIECTBA 158105
o0beMy;

00BEMOB Ta30B 10 YPaBHCHHIO PCAKIINN
Ha OCHOBE 3aKOHA 00hEMHBIX OTHOIIICHHH
ra3oB

Ul coCTaBieHHs (OpPMYJl BEILECTB,

MOJIEKYISPHBIX YpaBHEHHI
XUMUYECKUX PEAKIMM C  y4acTHEM
BOJOpOAAa.  BBIUMCIATE  MOJIAPHYIO

MacCCy BCIICCTB; KOJIMYCCTBO BCUICCTBA,
00BeEM ra3a, MacCy BCHOICCTBA.
HpOBOI[I/ITB PpacucThl IO YPABHCHUAM

XUMHYECKUX  PCaKIMid:  KOJUYCCTBA,
o0beMa, MacChl BEIICCTBA 10 H3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pPEarcHTOB
WIH TIPOIYKTOB PEAKITHH.

CrnemoBaTh mTpaBuiaM Oe€30IMAacHOM
paboTHI B nabopaTtopuu
UCTIOJIh30BAaHUH XUMHUYECKON TIOCY/IbI

U 000pyIOBaHMS, a TaKKe MPaBHIIaM
oOpareHus c TOPIOYUMHU
BCILIECTBAMU B OBITY.

[mannpoBaTh ¥ OCYIIECTBISITH HA
MPAKTUKE XUMUYIECKUE
AKCIIEPUMEHTHI, IPOBOJIUTH

Ha6J'IIO,Z[eHI/I$I, ACJIAaTh BBIBOBI 10

pe3yJibTaTaM 3KCIEPUMEHTA.

Y4acTBOBaThH B COBMECTHOM paboTe B
rpymre
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2.3

Bopa. PactBopsl.
ITonsiTue 00
OCHOBaHMSIX

dusznueckue CBOMCTBA BOAbI. Boaa kak
pacTBOPUTENb. XUMUUYECKUE CBOMCTBA
BO/JIBL.

PackppIBaTh CMBICT U3y4aeMbIX OHATUN
Y IPUMEHSATH 3TU MOHATHUS [PU ONUCAHUU
CBOMCTB BEIIECTB U UX IIPEBPALLCHUN.
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OcHoBanwusl.

PactBopsl. Ponb pacTBOpOB B Iipupoje u
B )KM3HU 4YesioBeKa. KpyroBopoTt BOJbI B
NpUpoAe. 3arpsi3HEHUE MPUPOTHBIX BOJI.
OxpaHa M OYMCTKA MPUPOIHBIX BOJI.
Hacepimennsie u HEHACBHIIIICHHbBIC
pactBOpbl. PacTBOpUMOCTH BEHIECTB B
BoJie. MaccoBasi 101 BelllecTBa B
pacTBope.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

PacTBOpeHMe BeleCTB ¢ pa3InyHON
PacTBOPUMOCTBHIO.
B3auMmoneiictBrue BOIBI € MeETaJIaMH
(HaTpUEM M KaJIbITUEM).

HccnenoBanue pacTBOPOB KUCIIOT U
1IEJI0YEH C TIOMOIIBIO UHIUKATOPOB.
JlabopamopHhvie onvimwl

HccnenoBanne ocoOCHHOCTEH
pPAaCTBOPEHUS BEIMIECTB C PA3JIUYHON

pPacTBOPUMOCTBIO.
[IpuroroBneHne pacTBOPOB C
OIPEICJICHHONM MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA.

XapakTepu3oBarb  (U3UYECKHE U

XUMHUYECKHE CBOMCTBA BOAbI, €€ POJIb

KaKk pacTBOPUTENII B TMPUPOIHBIX
npoLeccax.
CocTaBiTh  ypaBHCHHS  XHUMHUYCCKHX

peaKLnii C y4aCTUEM BOJIBI.

OOBSICHATh CYIIHOCTH 3KOJOTUYECKHUX
npo0iieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOAHBIX BOJI, CIIOCOOBI OYMCTKHU BOIbI
OT MpUMECEH, MEpbl MO OXpaHE BOJ OT
3arpsi3HEHHUS.

[TImaHpoBaTh ¥ OCYLIECTBIISATh HA

IMPAaKTUKC XUMHWYCCKUC

AKCIIEPUMEHTHI, MPOBOJUTD
HAOIIOAEHUS, [J€elaTh  BBIBOABI  IIO
pe3yJibTaTaM AKCIIEpUMEHTA npu

MPOBEJICHUN JIa0OPATOPHBIX OIBITOB U
MPAKTUYECKOMN pabOTHI.

CnenoBarh TmpaBWiIaM 0€30MaCHOM
nabopaTopuu

paboTel B npu

HCIIOJIBb30BaAHHUH XUMHYECKOM

MoCyAbl 1 000PYAOBaAHMUS.
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Ilpaxmuueckaa paboma Ne 5.
[IpuroroBieHue pacTBOpPOB C
OIPEAEICHHON MacCOBOU 10JIEH

[TpoBOAUTD BHIYUCIICHUS C PUMEHCHHEM
MOHATHS «MaccoBasi JIOJIS BEIIeCTBa B
pacTBope».

BricTpanBaTh pa3BepHYThIE MHNCHbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU
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PacTBOPEHHOT'O BEIIECTBA.
Bviyucnenua: ¢ WCHOIB30BAHUEM
TOHSITHSI «MAaccoBasi JIOJIsI BEIIESCTBA B
pacTBope»

Ha wuHbOpPMAIMIO U3 Yy4YeOHMKAa U
CIIPAaBOYHBIX MAaTEpUaJIOB, TPaMOTHO
HCIOJIb30BATh V3y4YECHHBIN
MIOHATUNHBIN annapar Kypca XUMUHU
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2.4

OCHOBHBIE KJIaCCHI
HEOPTraHUYECKUX
COEIUHEHUN

11

Knaccudukanus HEOPTraHUYECKUX
coeaunenuid. Oxcuanl. Knaccudukanus
OKCHUJIOB: coseoOpasymouue
(OCHOBHBIE, KUCJIOTHbBIE, aM(OTEepHbIE)
U HEecoJieo0pasyrolue.

Homenknatypa okcuioB. @usnyeckue u
XUMHYECKUE CBOMCTBA OKCUIOB.
[Tonyyenue okcumoB.
OcHoBaHus. Knaccuduxanus
OCHOBAaHMIA: IENIOYM U HEPACTBOPHUMBIC
OoCcHOBaHMs. HomeHKIaTypa OCHOBaHHU.
dusnyeckue M XUMHUYECKHE CBOMCTBA
OCHOBAaHUH.

[Tomydyenue ocHOBaHUI.

Kucnorel. Knaccudukamus KucioT.
Homenxkiarypa kucior. ®uszndeckue
U XUMHWYECKHE CBOMCTBA KHUCIOT. Psan
aktuBHOCTH MeTauioB H.H. bexeTona.
[lonydyeHue KucCior.
Conu. Homenkiarypa CoJIEH.

duzndecKue u XUMHUYECKUE
cBoiicTBa coJieil. [lonmyyenue coeil.

I'eneTuueckass CBS3b MCXKIY KiIlaCcCaMH
HCOPTraHNYCCKHUX COGI[HHGHHﬁ.

Knaccudunnponats u3ydaembie

BCIICCTBA IIO COCTAaBy H CBOMCTBAM.

bopMybl
KHUCJIOT, OCHOBAHMM, COJICM M Ha3bIBATh

CocTaBisTh OKCHJIOB,
WX TI0 MEXIYHAPOJIHONW HOMEHKIIATYpe.
[Iporuo3upoBaTh CBOWCTBA BEIIECTB Ha
OCHOBE OOIIMX XHMMHYECKHUX CBOWCTB
M3YUYEHHBIX KJIACCOB/TPYMI BEIIECTB, K

KOTOPBIM OHU OTHOCATCA.

CocraBasaTh MOJIEKYJISIPHBIE
YpaBHEHUS peakuuu,
WJUTFOCTPUP YOI X XUMUYECKHE
CBOMCTBA M CMOCOOBI TOJMy4YEHUS

BEIIECTB U3YyUYECHHBIX KIIACCOB/TPYIII, a
TaKke ITOATBEPKIAIOLINAX
IT€HETUYECKYI0 B3aUMOCBSA3b MEXAY
HUMU. [Ipon3BOANTH BBIYKCICHUS IO
YPaBHEHUSAM XUMHUYECKHX PEAKLIUM.
[InaHupoBaTh ¥ OCYWIECTBIIATH HA

IMPAKTUKC XUMHWYCCKUC

DKCIIEPUMEHTHI, MIPOBOJUTH
HaOJIIOJEHUsI, JeJaTh  BBIBOJABI MO
pe3yJibTaTaM DKCIIEPUMEHTA 1110)
MIPOBEICHUN
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Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

O6Gpa3upl  HEOPraHWYECKUX  BEIIECTB
Pa3IUYHBIX KIACCOB.

OnbITHI, WJUTIOCTPUPYIOLLHE
XUMUYECKHE CBOMCTBa KJIaCCOB

HEOPTraHUYECKUX BEIECTB.
JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KHUCIOT U
HIeJIOYE C MOMOIIBI0 WHANKATOPOB.
N3ydeHne B3aMMOJEHCTBUSL KUCIOT C
MeTajulaMH, peaklHuil HeUTpalh3aluH.

BzaumonerictBue pactBopa  CEpHOU
KHUCJIO0THI ¢ okcuaoM meau (II).
[Tonyuenue HEPACTBOPUMBIX
OCHOBaHUM. Britecnenune OJTHOT'O

MeTaJlJla IPYTUM U3 PacTBOPaA COJIU.
Ilpaxmuueckas paboma

Ne 6. Pemienne skciepuMeHTaIbHbBIX
3a7a4 1o TeMe «BakHenIme Kiaacchl
HEOPraHWYECKUX COCTUHEHUM.
Buviuucnenus:

10 YPABHECHUAM XUMHUYECKON PEAKIIHU:
KOJIMUeCTBa BEIEeCTBA, 00beMa, MacChl

71a00paTOPHBIX OMBITOB U MPAKTUUECKUX

paboT.

CnenoBatb IIpaBUJIaM
Oe3omacHoOu paboThI B
nabopaTtopuu npu
UCTIOJIb30BAaHUH XUMHYECKON

MOCYJIbI U 000PYyI0BaHUS.

BricTpanBaTh pa3BepHYThIE
MUCHbMEHHBIE U YCTHBIE OTBETHI C OMOPOIA
HAa HHpOpMalMIO U3 Yy4yeOHUKA U

CIIPABOYHBIX MAaTEpPUAJIOB, T'PaAaMOTHO
WCTIOJIb30BATh M3YUYEHHBIN MOHATUHHBIN
armapar Kypca XuMuu
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110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
o0beMy, Macce peareHTOB  WJIU
NPOAYKTOB pPEaKIInu
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Hroro no pasneny:

30

Iepuoauyeckuii 3akon u Ilepuoanmyeckass cucrema xumuuyeckux 3djaemeHtoB JI. U. MennesneeBa. CTpoeHne aTomMoB.
Xumuyeckasi cBsizb. OKUCINTENbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH
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3.1

[Tepunonnueckuit
3aKOH U
ITepuonnueckas
cucrema
XUMHAYECKHUX
3JIEMEHTOB

1. 1. Menpaeneena.
Ctpoenue aToma

[lepBble  MOMBITKH  KJIacCUPUKALUU
XUMHUUYECKUX dJiieMeHTOB. llonsatue o
rpynmnax CXOJIHBIX JJIEMEHTOB
(esIouHblE M LIEJIIOYHO3EMETIbHBIE
MeETalJlbl, TajJOreHbl, UHEPTHBIC Ta3bl).
DIIEMEHTBI, KOTOPBIE 00pasyroT
aMm(poTepHble OKCUIBI M THIPOKCHUIBI.
[Tepnonnueckuit 3aKOH.
[Iepronnueckas cucrema XUMHYECKHUX
JJIEMEHTOB

.. MenpneneeBa. Koporkonepruoanas
U JUTHHHOTIEpHOIHAS (POPMBI
[Tepronnyeckoil CUCTEMBI XUMHUYECKUX
anemenToB [[.1. Mennaeneea. [lepuoabr
u  rpynnbl.  DOU3AYECKUHA  CMBICH
MOPSIIKOBOTO HOMEPa, HOMEPOB Mepuoaa
Y TPYIIBI DJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX
saep. M3oronbl. Dnektponsl. CTpoeHue
AIICKTPOHHBIX 000JI0YEK ATOMOB ITEPBBIX

20 XMMHYECKHX DJIEMEHTOB
[Teproguyueckoi CUCTEMBI
JAN. MenneneeBa. XapakTepHUCTHKA

XUMHNYCCKOI'O 3JICMCHTA

PackpbIBaTh CMBICIT IEPUOIUYECKOTO
3aKOHa.

OnucrIBaTh CTPOEHHUE TaOJIUIIBI
«llepuoguueckas cucTeMa XUMHUYECKHX
DJIEMEHTOB J.H. MenpgeneeBa.
MoaenupoBarb CTPOEHHUE aToma,
AHEPreTUYECKUX YPOBHEN U MOIyPOBHEM

nmpu 1nmoMomu pPUCYHKOB, 3JICKTPOHHBIX

KoH(purypanui u AJIIEKTPOHHO-
rpaduyeckux  popmyn.  IlosicHATH
bu3nueckuii  CMBICT ~ TOPSIKOBOTO

HOMEpa, HOMEPOB IMEPHUOJIa U TPYIIHI
DJIEMEHTA.
XapakTepu3oBaTh XUMHYECKUE
AJIEMEHTBl TEPBBIX TPEX IMEPHUOJIOB,
KaJIuM, KaJIbIIMM M HX COCAMHCEHHUS IIO
nojoxeHu B llepuomnueckon cucreme
J.1. Menpeneena.

OOBsICHATH OOIIME 3aKOHOMEPHOCTH B

U3MEHEHUHN  CBOMCTB  XHMHYECKHUX
AJIEMEHTOB  (M3MEHEHHE  paJuycoB
aTOMOB, AIEKTPOOTPULIATENBHOCTH,

BAJICHTHOCTH) M UX COCAUHEHUU B
Ipeaenax MajablX MEPUOJIOB U TIIABHBIX
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0 ero ImnonoxeHuw B Ilepuomnueckon
cucreme JI.1. Menpaeneena.
3aKOHOMEPHOCTH U3MEHEHUS paanyca

NOATPYII
aTOMOB;

C YUCTOM CTPOCHHUSA UX
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aTOMOB XUMHAYECKUX JJIEMEHTOB,
METAUIMYECKUX U  HEMETAUINYECKUX
CBOWCTB II0 TIpynmaM H [EpUOAaM.
3nauenne llepmoamyeckoro 3akoHa u
[Iepronnueckor CHUCTEMBI XUMHUYECKHUX
JJIEMEHTOB [UI PAa3BUTUA HAyKu U
npaktuku. .M. MenneneeB — yuyeHsll 1
IpaXJAaHUH.

Xumuueckuit IKcnepumenm:
Llemoncmpayuu:

B3aumoperictBrue ruipoKcuIa [UHKA C
pacTBOopamu 1IEJI04EeH.
MopgenupoBaHue CTPOEHUS MOJEKYJI

MOJIeJIeH,

KHUCIIOT H

Opy TOMOIIM PHUCYHKOB,
AIIEKTPOHHBIX u CTPYKTYPHBIX
dbopmyn. Tabmuma «Ilepuoanueckas
CHCTEMa XMMHUYECKUX 3jemMeHToB J[. 1.
MenpeneeBay.

JlabopamopHvie onvimol

O3znHakomiieHHe ¢ 00pa3iaMu METaIOB U

HEMCTAJIJIOB

VYyacTBOBaThH B COBMECTHOM paboTe B
nape Wid rpymie.

BricTpanBaTh pa3BepHyThle€ MUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MH(POPMALIUIO U3 YYEOHHKA U JIPYTUX
MCTOYHUKOB, B TOM ynciie UHTepHeTa
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3.2

XUMHYECKas CBSI3b.
OKHUCINTENBHO-
BOCCTAaHOBHUTEIbHBIC
peakuuu

Xumudeckas cBsa3b. KoBaneHTHas
(momnsipHast U HETMOJIAPHAsI) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX
anieMeHToB. MonHas cBsa3b. CTeneHb
okuciaeHuss. OKMCINTEIBHO-

BOCCTAHOBHUTCIIBHBIC PCAKIIUU. Hpoueccm

PackppiBaTh CMBICII H3y4aeMbIX TOHATHUH.
OnpenensaTs BUJ XHMHUYECKON CBSI3U B
COEJINHEHUM.

MopaenupoBarb CTPOEHHE MOJIEKYI
IpU TIOMOIIM PHUCYHKOB, MOJEIIEM,
AIEKTPOHHBIX U CTPYKTYPHBIX

bopmyi.
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OKHCJICHUS U BOCCTAHOBJICHUS.
Oxkucnurenu U BOCCTAHOBUTEIIH.
XUMUYECKUNA DKCIIEPUMEHT: WU3YYEHHUE
00pasioB

BCIICCTB MCTaJIJIOB u

HEMETAJLJIOB, B3aUMOJICHCTBUE
TUJIPOKCHJIA LIUHKA C PACTBOPAMU KUCIIOT

)51 meﬂoqeﬁ, IMPOBCACHUC OIIbITOB,

WJUTIOCTPUPYIOITUX PUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTETBHBIX
peakiui (ropenue, peakIuu
Pa3NOKEeHUS, COSTUHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbITHI, WJUTIOCTPUPYIOIIHE
IpUMEPbI OKUCJIMTEIBHO-
BOCCTaHOBUTEJILHBIX peaxiuit

(ropeHue, peakluu Pa3IoKEHUS,
COEIUHEHUS )

Hcnonap30BaTh XUMUYECKYIO CHMBOJIHKY
U1 cocTaBlieHHs (OpMyJT BEIIECTB,
3NIEKTPOHHOrO  OajmaHca  peakIuil.
Omnpenenars CTENeHb OKUCICHUS aTOMOB
XAMUYECKUX DJIEMEHTOB 10 (hopMyaM U
bopMybl
COCIMHCHHUI 10 CTETICHH OKHUCIICHUS

COCTaBJIATh OMHapPHBIX

aTOMOB XAMHYECKUX SJIEMEHTOB.
OnpenensTh OKUCJIHUTEID u
BOCCTAHOBUTEIID. PaccraBinsaTe

KOd(PUIIUEHTBI B CXeMaxX MPOCThIX
OKHCIIUTEIHFHO-BOCCTAHOBUTEIILHBIX
peaxuuit METOJI0M 3JIEKTPOHHOTO
Oajanca.

HabGarogate XMMHYECKHE OIBITHI

10 TUIaHy, aHAJIM3UPOBATH U JeIaTh
BBIBOJIBI.

HUcnone3oBate UKT nng co3manus
MOJICJICH, MOJITOTOBKH
MIPE3EHTAalM, JOKIIAI0B 0 TEME.
BricTpauBath pa3BEPHYTHIE
MMHUCHbMEHHBIE U YCTHBIE OTBETHI C OTMIOPOM
Ha MHGOPMAIIUIO U3 YICOHUKA U JAPYTHX
WCTOYHHUKOB, B TOM uncie MHTepHeTa

Uroro no pazneny

15
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PesepBHOE Bpems 3
OBHIEE YMCJIO YACOB 68
110 ITPOI'PAMME
9 KJIACC
HaumenoBanue
Ne | pasmenoB wu KomnuuectBo Conepxanue 00ydeHuUst OcCHOBHBIE BUJIBI ICATCIBHOCTH
n/m | yudebHoro 4acoB oOy4Jaromuxcs

npenMera

BemecTBo U XUMHYECKHE PC€aAKIIUH

1.1 | IloBTOpenue
U yriayoJieHue

paszesoB Kypca
& Kiacca

3HAaHUH OCHOBHBIX

5

[lepnognueckuit 3akoH. [lepuoanueckas
cucTeMa XMMHUYECKUX DJICMEHTOB

J.N. Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX
MEPUOJ0B, KaJlvsl, KaJbLUsI U UX
COCJIMHEHUI B COOTBETCTBUH

C TI0JIO’KECHHEM DJICMECHTOB

B [lepuoanyeckoil cucteme u CTpOCHUEM
X aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOM
CBSI3U. THUIBI KPUCTALIMYECKHX
PEIIETOK, 3aBUCUMOCTH CBOKCTB
BEIIECTBA OT TUIA KPUCTATUINYECKOU
PELIETKU U BUJIa XUMHYECKOM CBSI3U.
Knaccudukanus u HoMeHKIaTypa

XapakTepu3oBaTh XUMHUYECKUE FJIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIUS U KaJIbIUA
0 UX noJioxkeHuto B [lepuognueckoit
cucteme JI. . Menneneena.
KinaccudunmupoBath 1 Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA U3YYCHHBIX
KJIaCCOB.

OnuceIBaTh 00IME XUMUYECKHE
CBOMCTBA BEUIECCTB PA3JIUYHBIX KIIACCOB,
MOJITBEPXKIATH CBOMCTBA MPUMEPAMU
MOJICKYJIAPHBIX YPABHEHUN XUMHUYECKUX
PEAKIIUH.

OrnpeniensaTh BUJI XUMUYECKOHN CBSI3H

Y TUI KPUCTAUIMYECKON PEIIETKU
BCIIICCTBA.

[Iporao3upoBaTh CBOMCTBA BEILIECTB
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HEOPraHWYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBA BEIIECCTB, OTHOCSIIUXCS

K pa3JIUYHbIM KJIacCaM HEOPTaHUYECKUX
COCIMHCHMHI, T€HeTHYECKas CBI3b
HEOPraHWYECKUX BEIIECTB.

B 3aBUCUMOCTH OT UX CTPOCHHS.
BricTpanBaTh pa3BepHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uHpoOpMaIHIO U3 yueOHHUKa

Y CIIPABOYHBIX MAaTE€pPUAIOB, FPAMOTHO

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
03HAKOMJIEHUE c MOJIETISIMU
KPUCTAJUIMYECKUX pelIeTOK

HEOPraHUYECKUX BEIICCTB — METAJIJIOB
U HeMmeTauioB (rpadura M amMasa),
CJIOKHBIX BEIIECTB (XJIOpHIa HATPH)

WCIIOJIb30BATh M3YYEHHBIM NOHATUUHBIN
arrapar Kypca XuMuu

1.2

OCHOBHEIC
3aKOHOMEPHOCTHU
XUMHYECKHUX
peakiuin

Knaccudukanuys XuMu4ecKux peaxiui
10 Pa3IMYHBIM MPU3HAKAM (TI0 YUCITY

Y COCTaBY yYaCTBYIOIIUX B PEAKIIUU
BEIIIECTB, MO TEIUIOBOMY A eKTy,

10 U3MEHEHUIO CTETIeHeN OKUCIICHUS
XUMHYECKUX DJIEMEHTOB,

0 0OPaTUMOCTH, TI0 Y4aCTHIO
KaTajiu3aTopa). IK30-

U SHAOTEPMHUYECKUE PEAKIINH,
TEPMOXUMHUYECKUEC YPABHCHUSI.
[IoHATHE O CKOPOCTH XUMUYECKON
peakiuu. [lonsitue 06 0OpaTuMbIX

¥ HEOOPATUMBIX XUMHYECKIX PEAKITHSIX.
[ToHsITHE O TOMOTEHHBIX U TETEPOTCHHBIX

PackpbIBaTh CMBICI U3y4aE€MbIX MOHSITUIA
Y IPUMEHATH 3THU MOHATHS MIPU ONMUCAHUU
CBOWCTB BEIIECTB U UX MIPEBPALICHUMU.
KinaccugunupoBath XUuMHYECKHE
PEAKIMH IO PA3TIUYHBIM IPU3HAKAM.
YcTaHaBIUBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOW pEaKIUU OT PA3TUYHbBIX
(bakTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUUYECKUX TTPEBpaICHUN
B PA3JIMYHBIX YCIOBUSX.

OnpenensTh OKUCIUTEb

1 BocctaHoBuTenb B OBP.

CocTaBiaTh 3JIEKTPOHHBIN OanaHC
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peakuusax. [lonaTue o karanuse.
[ToHATHE O XUMUYECKOM PABHOBECHUH.
@DakTOopBbl, BIUAIOIINE HA CKOPOCTH
XUMHUYECKOU PEAKLIUU U ITOJI0KEHUE
XUMHUYECKOT'O PAaBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE

peaKIum.

[Tpou3BOIUTH BEIYUCIICHUS

10 XUMHUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B TIape WK TPYyIIIIE.

BricTpanBaTh pa3BepHYyTHIE TUCEMEHHBIC

peakuuu, DSJIEKTPOHHBIM OanaHc
OKHUCJIUTENbHO-

BOCCTaHOBHUTEJIbHON pEaKIuu.
CocraBiienue YpaBHEHHI
OKHCIIUTEJIBHO-

BOCCTAHOBUTENBHBIX pEaKkIUil ¢
UCIOJIb30BAaHUEM MeToza

AJIEKTPOHHOTO OanaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBaHue 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOW PEAKIIUUA OT BO3AECHUCTBUS
Pa3TUYHBIX (PAKTOPOB.

OnbIThI, WUTIOCTPUPYIOLIUE
IIPUMEPBI OKHCJIMTEIBHO-
BOCCTAHOBUTEIIBHBIX peaKumit

U YCTHBIE OTBETHl C OMNOpPOM Ha
uHbopmalMio U3 y4eOHHMKA U
CIPAaBOYHBIX MaTEpHAJIOB, TPAMOTHO
V3y4YECHHBIN

MOHATUIHBIN armapaT Kypca XUMUHU

HCIIOJIB30BAaTh
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(ropeHue, peakuu  Pa3IoKEeHUS,
COSJTUHECHUA).

Bviyucnenus: KonudecTBa BEIECTBA,
o0beMa M MacChl pPEareHTOB WJIU

IPOJIYKTOB o YPaBHEHHUSM
XUMHUYECKUX PEaKIU
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1.3

DIIEKTPOIUTHYECKAS
JTUCCOITUALINS.
XUMHYECKHUE
peaKkiuu B
pacTBopax

Teopus 3JIEKTPOJIUTUYECKOMN

JIACCOLIUALINH. DIEKTPOIUTHI 51
HEOJIEKTPOIUTHl. KaTHOHBI, aHHWOHHBI.
MexaHu3M JTUCCOLIMAIIUU BEIIECTB C
pa3IMYHBIMA ~ BUJAAMH  XHUMHYECKOM
cBsi3u. Ctenenp qucconuanuu. CuibHbIe
U c1a0bIe SJIEKTPOTUTHI.

Peakiimu nonHoro oomena. Y cioBus

PaCKprBaTB CMBICJI HN3y4aCMbIX

MOHSATUM , d TaKiKe€ CMBbICII TCOpHHU

IIEKTPOIUTHYECKOU JTUCCOLMALINAH.
OOBICHATH IPUYHMHBI
IIEKTPOIPOBOJHOCTH BOJHBIX

PacTBOPOB BECUICCTB, pa3JINI4ATh cia0bie U
CUWIBHBIC 3JICKTPOJINTHI.

CocTaBiiaTh YPAaBHCHHUA JUCCOLUAITUN
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IPOTEKAHUS PeaKUuii HIOHHOTO OOMEHa,

IIOJIHBIE M  COKpPAllCHHbIE HOHHBIC
ypaBHEHUA peakinii. CBOMCTBa KUCIIOT,
OCHOBaHMM WU  COJE€U B  CBETE
npeACTaBIeHUN 00 AIEKTPOJIUTHIECKON
nucconuann. KauecTBeHHbIE peakiuu

Ha uoHbl. [loHsTHE O THApOIN3E CONEeH.

Xumuueckuii IKcnepumenm:

Llemoncmpayuu:

HUccnenoBanue
3JIEKTPONPOBOHOCTH pacTBOPOB
BEILIECTB, TIpoOIEcca AUCCOLMAIUU
KHUCJIOT, ejoyen u coJieu
(BO3MOXKHO HCIIOJIb30BAHHUE
BUJICOMATEPHAJIOB).

OnbIThl, WUTIOCTPUPYIOLIUE NPU3HAKU
NPOTEKAHUs peaKUii HOHHOTO 0OMeHa
(oOpa3oBaHMe OcajKa, BhIICICHUE Ta3a,
o0Opa3zoBaHUE BOJIbI).

PacnosnaBanue  HEOpPraHMYECKUX
BEILIECTB C MOMOIIbIO KAU€CTBEHHBIX
pEaKUHil HA UOHBL.

JlabopamopHuwiii onvim:

KHCJIOT, IIEI0YEeH M COJIEH, IOJHBIE U

COKpAIICHHBIC HOHHBIC YpaBHCHUA

XUMHYECKUX peaxkuui HOHHOT'O
oOMeHa, KpaTKhe HOHHBIC YpaBHEHHUS
MPOCTBIX PEAKIIUN TUIPOJIN3A COJIEH.
XapakTepu3oBaTh OOIIME XUMUYECKUE
CBOMCTBA BEUIECTB Pa3JIMUYHBIX KIACCOB
Ha OCHOBE TE€OPUHU AJIECKTPOIUTUIYECKOU
JIMCCOIIMAIINN; MOATBEPKAaTh
CBOWCTBA MPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX  YPaBHEHHMH  XUMHUYECKHUX
PEAKIINH.

PetiaTth sKkcriepuMeHTAIbHBIE 3a]]a4H 110
TEME.

[InaHupOBaTh M OCYIIECTBISATH Ha

IMPAKTUKC XUMHWYCCKUC

9KCIICPUMCHTHI, IIPpOBOAUTH
Ha6J'IIOI[eHI/I$I, ACJIaTb BBIBOBI I10
pe3yiibTaTaM OKCIICPHUMCHTA IIpu

MPOBEJICHUN JIa0OPATOPHBIX OIBITOB U

MPAKTUIECKUX PadoT.

CnenoBatb npaBuiIaM
0e3omnacHou paboThI B
naboparopuu npu
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N3yuenue  mpU3HAKOB  TPOTEKAHMS
peakuu MOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJIUTOB (C 0Opa30BaHUEM OCAJIKa,
BBIJICJICHUEM T'a3a, 00pa30BaHUEM BO/IbI).

WCIIOJIb30BaHUH XUMUYIECKOH
MOCYJIbI U 000PYyI0BaHUS.

[TpOBOIUTE BEIYMCICHUS 110 XUMHYESCKUM
YpaBHCHHSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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IIpaxmuueckasa paboma:
Neo 1.

3aaa4 110 TEMC.

Pemenue 9KCIICPUMCHTAJIbHBIX

Buviuucnenus: no YPAaBHCHUAM
XUMHYCCKHNX peaKHI/Iﬁ

B [1ap€ WJIU TPYIIIIE.

BricTpanBath pa3BEepHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM
Ha MHQOpPMALIMIO U3 yYeOHUKA U JPYTHX
MCTOYHUKOB MH(POpPMAIIMH, B TOM YHCIIE
NuTepuera

Hroro no pazneny

17

HemeTtanabl U uX CcoeAJMHCHUA
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2.1

OOmas
XapaKTepPUCTUKA
XUMHYECKHUX
aneMeHToB VIIA-
TPYIITIHIL.

["ajtoredun!

OO0miass XapakTepucTHKa TaJIOreHOB.
OCOOEHHOCTH  CTPOECHHMSI  aTOMOB,
XapakTEPHbIE CTENEHU OKHUCJICHUS.
Crpoenue u (uU3MUECKHUE CBOICTBA
MPOCTBIX BEIIECTB — TaJIOTE€HOB.
XUMHUYECKHME CBOMCTBA Ha MPUMEPE
xJiopa (B3auMOJICHCTBHUE C METaJIaMH,
HEMETaJJIaMH, eJI09aMu).
XnopoBogopoa. CoisiHag KHUCIOTA,
XUMUUYECKHE CBOICTBa, MOJy4YEHUE,
npuMeHenue. JledctBue xjopa W
XJIOPOBOZIOPOAA Ha OpraHu3M
yesoBeKka. BaxxHenme XjIopuabl U UX
HaXO0XJICHUE B IIPUPO/IE.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OmnpiThl, OTpaxkaromue ¢GU3NUECKHE U
XUMHUYECKHE CBOMCTBA rajOr€HOB U UX
COEIMHEHUH (BO3MOKHO
UCIIOJIb30BAHUE

OOBsICHATH O0OLIME 3aKOHOMEPHOCTU B
U3MEHEHUH CBOMCTB HEMETAJJIOB U MX
COCAMHEHUM B Mpeaenax  MajblxX
NEepUOJOB M  TJABHBIX  MOATPYMI
[leproauyeckoil CUCTEMBI XUMHYECKUX
AIIEMEHTOB C YYE€TOM CTPOCHHS HX
aTOMOB.

Xapaktepu3zoBathb  (pu3MUYECKUEe U
XUMHYECKUE CBOICTBa IPOCTBIX
BEIIIECTB TaJIONEHOB (Ha IPUMeEpE XJI0pa)
U CIIOKHBIX BEIIECTB (XJIOPOBOAOPO/A,
XJOpUAa  HATpHsI),  CIOCOOBI WX
MOJTyYeHUSI, IPUMEHEHUE U 3HAYCHHE B

npupoac MU >KU3HU YCIIOBCKA.

Onpenensite XJIOPUI-UOHBI B
pacTBope. [LmanupoBath u
OCYLIECTBIISATh Ha pPaKTUKE
XUMHYECKUE

OKCIICPUMCHTBI, IIPOBOAUTD Ha6J'IIOI[eHI/I${,

ACJIaTb BBIBOALI 110 PC3yJIbTaTaM
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BUJIEOMATEPHUAIIOB).

O3zHakomileHHEe ¢ 00pa3iamMu XJI0pUI0B
(raJIOTeHUI0B).

JlabopamopHuvlii onvim:

N3yuenue CBOMCTB COJISTHOU
KUCIOTHIL. [IpoBe/iIeHnE KaueCTBEHHBIX
peaxuuii Ha XJIOPUJI-UOHBI.
IIpaxmuueckasa paboma

No  2: Tlonmy4yeHue COJISHOM KHUCIIOTHI,
U3YUYEHUE €€ CBOICTB.

Buviuucnenus: 1o YPaBHEHUSIM
XUMUYECKUX PEAKLUHM, €CIIM OJIUH W3

PCarcHTOB 1daH B M30BITKE

9KCIICPHMCHTA 1§0)5¢ ITPOBCACHNUHA

71a00paTOPHBIX OMBITOB U MTPAKTUUECKUX

paboT.

CrnenoBatb IpaBUJIaM
Oe3omacHoOu paboThI B
nabopatopuu npu
UCTIOJIb30BAaHUH XUMHYECKON

MOCYJIbI U 000PYyIOBaHUS.

BricTpauBaTh pa3BEpHYTHIC
MUCHbMEHHBIC U YCTHBIE OTBETHI C OTIOPOM
Ha wuwHpopMammioo U3 y4YeOHMKA U
CIIPABOYHBIX MAaTEpPHUAJIOB, T'PaMOTHO
WCTIOJIb30BATh M3YUYEHHBIN MOHATUHHBIN

anmnapar Kypca XUMHH
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2.2

OOmas
XapaKTEepUCTHKA
XUMHYECKHX
ajieMeHTOoB  VIA-
rpynmsl. Cepa u ee
COCTMHCHMUS

OOmiass XapakTepHUCTUKa JIEMEHTOB
VIA-rpynsbt. OcobenHnocTn

CTPOCHHMS  aTOMOB,  XapaKTEpHbIC
CTETMEHU OKHCJICHHUS.
Ctpoenue u (Qusnueckue CBOMCTBA

MMPOCTBIX BCIICCTB — KUCJIOPOAa U CCPLI.

AnnoTpoIHbIE MOAU(PUKALIUH
KUCIIOpOa M Cepbl.  XUMHUYECKUE
CBOMCTBa CEpBI. CepoBonopoz,

CTpoeHHe, (U3NYECKHUE W XUMHUUYECKHE
CBOMCTBA.
Okcunpl  ceppl  Kak  NIpeACTaBUTENU
KHUCJIOTHBIX OKCHJIOB.

Cepnass kucnota, (Qusudyeckue u
XHUMHWYECKUE CBOMCTBA (00IIHE KaK

OOBsICHATH O0IIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWCTB 3JIEMEHTOB VIA-
Ipynnbl U UX COEAUHEHUH C Y4YEeTOM
CTPOEHUS UX aTOMOB.
Xapaktepu3zoBatb  (U3MUECKHE U

XUMHUYCCKHC CBOMCTBA IpoCTOTO
BeOICCTBA CCPBI MU €€ COCI[I/IHCHI/Iﬁ
(CCpOBO)IOpO)Ia, OKCHIO0B CCPHhI,

CEpHOM KHCJIOTHI, cynbdaroB),
CHOCOOBI MX MOJy4YEHUs, TPUMEHEHUE
U 3HayeHWEe B NPUPOJE U KHU3HU
YeJIoBeKa.
Omnpenenars HaIU4Ke Cynb(paT-uHOHOB B
pacTBope.

OOBSCHATH CYITHOCTD SKOJIOTHYECKUX
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OpelCTaBUTENsl  Kiacca  KUCIOT M
crienupuYecKue). XUMUYECKUE
peakiuu, Jexalue B OCHOBE
IPOMBIIUIEHHOTO C€roco0a TMOJy4YeHHUs
cepHoii kucnoThl. [lpumenenue. Conu
CepHOM KHCIIOTHI, KayeCTBEHHAsI
peakius Ha Ccyinb(haT-uoH.

Haxosxnenue cepbl U ee COeIMHEHH B
npupojae. XUMHUYECKOE 3arpsi3HEHHE
OKpYXalolel cpebl COeTUHEHUSIMU
cepbl (KHCITOTHBIC TOXKIH,
3arpsi3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIECHUS.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3HakomIIeHHE C 00pa3aMu Cephl U €€
COE€IUHEHUAMU (BO3MOKHO
UCIIOJIb30BAHUE  BUJIEOMATEpHUAJIOB).
HaGmonenne mporecca oOyriuBaHUsS
caxapa oz JEVUCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI.
Jlabopamopnvie onvimel: V3yueHue
XUMUYECKUX CBOMCTB pa30aBIIEHHOM
CEepHOU KHUCJIOTBL. IIpoBenenue
KaueCTBEHHON peakinuu Ha cyibdar-

npo0ieM, CBSI3aHHBIX C IepepaboTKOn
COCIMHEHUH CEPBHI.

IInaHUpOBaTH U OCYILECTBIATH Ha
MPAaKTUKE XUMUYECKHE

IKCIIEPUMEHTHI, IPOBOJIUTH
HAOMIOJEHNs, JeNaTh  BBIBOABI IO
pe3yabTaTaM dKCIIEPUMEHTA.

CnepoBarh mnpaBuiaM 0e€30MacHOM
pabotel B jabopatopuu  MpU
UCTIOJIb30BaHUH XAMUYECKOM
HOCY 1Bl U 000pyOBaHUS.
[Tlpou3BoauTh  BBIYMCICHUS IO
XUMUYECKUM YpaBHEHUSIM.
Hcnonp3oBaTh MpH  BBINOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCTHI yUeOHHUKaA,
CIPaBOYHbIE MaTEpPHAIIbI

(ITeppouueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. 1. MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KHUCJIOT, OCHOBAHUU U
COJIEM B BOJIE, BJIEKTPOXUMHUYECKUN PsJT
HalpsbkeHud metauio). Mcnonb3oBaTh
MIPY BBITOJIHEHUU YUEOHBIX 3aJaHUM U B
nporecce HCCJIEOBATEIBCKON
JIESTETbHOCTH HaY4YHO-TIOMYJIIPHYIO
JUTEPATYypy XUMHUYECKOrO COAEPKaHUs,
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MOH W HaOmoJeHUEe TMpU3HAKa €e
MPOTEKAHUS

CIIPABOYHBIC
HNuTepuera

MaTepHalbl,

pecypchl
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2.3

Oobwmas
XapaKTEepUCTUKA
XUMHYECKUX
21eMEHTOB V A-
rpymnmsl. A3o0T,
docdop u ux
COETMHEHUS

OO0masi xapakTepUCTUKA 3JIEMEHTOB
VA-rpynnsl. OcobenHoctu
CTPOCHHSI  aTOMOB, XapaKTEpHBIC
CTETICHH OKHCJICHMS.

A30T, pacnpocTpaHeHHE B MPUPOJE,
dbu3uYeCKre U XUMUYECKHE CBOMCTBRA.
Kpyrosopot azora B npupoe.

AMMHUaK, ero Gpu3nIecKue 1 XUMUIECKUE
CBOMCTBa, TMOJyYCHUE M TPUMEHCHHE.
Conu amMMmoHus, uX (UUYECKHE W
XUMUYECKHE CBONCTBa, IPUMEHECHHE.
KavecTBeHHast peakimuss Ha  HMOHBI
aMMOHHS.

A30THasi KHCJIOTa, €€ TIOJIy4YeHHUE,
bu3nYecKue U XMMHUYECKHE CBOMCTBA
(oOmme Kak TMpeacTaBUTENs Kiacca
KHCJIOT u crienupuIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEH
aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arps3HCHHE
OKPYKAIOIIEH Cpelbl COCAUHEHUSIMHU
azoTta (KUCJIOTHBIC JTOXKIH, 3arPsI3HEHUE
BO3/JyXa, TOYBBI M  BOJOEMOB).
docdop, amnorpomHbie MOAUPUKAITAN
dbochopa, buznueckne U XUMHUIECKHUE

OOBsICHATH 00ILIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWMCTB 3JE€MEHTOB VA-
IPpyNnbl ¥ WX COCAWHCHUH C Y4ETOM
CTPOCHHUS UX aTOMOB.
XapakTepuzoBaTh  (U3NYECKHE U
XUMHYCCKUE CBOICTBa MPOCTBIX
BEUIECTB a3zota M Qochopa U HX
COCTMHCHMIA (aMMHUaKa, COJIei aMMOHHUS,
a30THOM KHCIIOTBI, HUTPATOB, OKCHIA
docdhopa (V) u dbochopHoii KHUCIOTHI,
docdaroB), cmocoObl UX TMOITyUYCHHUS,
NpUMEHEHUE U 3HAaYeHUE B MPUPOJE U
’KU3HU Yell0BeKa.

OmnpenensiTe MOHBI aMMOHUS U (ocdar-
HOHBI B PaCTBOPE.

OOBSICHATH CYITHOCTH 9KOJIOTHUECKHUX
npo0sieM, CBA3aHHBIX C HAXO0XKIEHUEM
coenmuHeHni aszota u ¢ocdopa B

oKkpyxaromien cpeae. [manupoBats u

OCYIICCTBJIATDH Ha IIPAKTUKC
XNUMHNYCCKHUC
OKCIICPUMCHTHI, IIpOBOAUTH

Ha6J'HOI[eHI/I$I, ACJIAaTh BBIBOJBI 10

pe3yiabTaTaM OKCIICPUMCHTA Inpu
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ceoictBa. Oxcun ¢ocdhopa (V) u
dbocdhopnas kucnora, puznueckue

IPOBEJICHUN JIaDOPATOPHBIX OMNBITOB H

MPAKTUYECKON pabOTHI.
CrnenoBath npaBuiaMm 6€30macHON
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U XMMUYECKHE CBOMCTBA, MOJyUYEHHUE.
Hcnonb3oBanue pochatos B kauecTse
MUHEPAJIbHBIX YA0OPEHUIA.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:
OznakomiieHne ¢ (U3HUECKUMU
cBoiicTBaMu a3zota, ¢ochopa U UX
CO€JIMHEHUN (BO3MOXHO
UCIIOJIb30BaHUE BHUIEOMATEPHAIIOB).
O3znHakomiieHre ¢ 00pa3iamMu a30THBIX

u hochopHBIX yI100peHMIA.

[lonyyenue, cobupanue, pacrno3HaBaHUE

" NU3Y4YCHHUC CBOMCTB aMMHaKa.

B3aumoeiictBue
KOHILEHTPUPOBAHHOMN a30THOM
KUCIOTBI C  MeApl0  (BO3MOXHO

HCIIOJIb30BAHUE BUACOMATEPHUATIOB).
JlabopamopHhvie onvimoi.:
[IpoBenenue Ka4y€CTBEHHBIX
peakiuii Ha HOH aMMOHHS B pocdat-
WOH, M H3yYCHHE TMPU3HAKOB UX
MpOTEKaHUsI.

IIpakmuueckas paboma

pabotel B jabopaTopuu  IpuU
UCTIOJIb30BAaHUH XUMHUYECKON
MOCYIbI u 000pynoBaHusI.
[lpon3BoANTh  BBIYHCICHUS IO
XUMUYECKUM ypaBHEHUSIM.
Hcnonp30BaTh TpH  BBINOJTHEHUU

y4eOHBIX 3aJIaHUI TEKCTHI yUeOHUKA,
CIIPABOYHbBIE MATEPUAIIBI
(MepUOIUYECKYI0 CHUCTEMY XUMHUYECKUX
anemenToB J[. V1. MeHnneneesa, Tabnuiry
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHUN U
COJIEH B BOJIE, JICKTPOXUMUUECKUM P

HaIPsHKEHUM METaJIIOB)
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Ne 3: ITomyueHne ammuaka, N3y4yeHHe
€r0 CBOMCTB. Buiuucnenus:

I10 YPpaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ
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2.4

Oobwmas
XapaKTEepUCTUKA
XUMUYECKHUX
3JIEMEHTOB
I[VA-rpynmst.
Yraepon u
KPEMHUU, U UX
COCMHEHUS

OO0mast xapakTepUCTHKa 3JIEMEHTOB

IV A-rpynrsbt. OcobenHnocTn
CTPOEHHUS  aTOMOB,  XapaKTEpHBIC
CTCTICHU OKHUCJICHHSI.

Yrnepon, QJIJIOTPOITHBIC

MOAU(UKALIUK, PpacClpOCTpaHEHUE B
npupojie, Gu3nyeckue M XUMUYECKHUE
cBoiicTBa. Apcopbuusi. Kpyrosopor
yriaepoja B IpUpoe.

Oxkcupspl yriepoaa, ux puszndeckue u

XUMUYECKUE CBOICTBA, NEHWCTBUE Ha

KUBBIE OpPraHW3Mbl, IOJIYYEHUE U

IPUMEHEHHUE. DKOJIOTHYECKHE
npo0JieMbl, CBS3aHHBIE C OKCHIOM
yraepoza (IV), runotesa rinobaibHOTo
NOTEIUIEHUSI KJIUMara, MNapHUKOBBIN
s dexr.

VYronbHas KHUCIOTa U €€ COJIH, HX
bu3nyueckre 1 XUMHUYECKUE CBONCTBA,
MOJIyYEHUE U IPUMEHEHUE.

KadecTBeHHas peaknusi Ha KapOoOHAT-
noHbl. Mcrnonb3oBaHue kapOOHATOB B
OBITY, MEIMIIMHE, POMBIIICHHOCTH U
CEJILCKOM XO3SHCTBE.

OOBsICHATH O0IIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB 3JIeMEHTOB [VA-
Ipynnbl U UX COEIUHEHUH C Y4YEeTOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh duznueckue u

XUMHUYCCKHC CBOMCTBA MMPOCTBIX

BEIIIECTB YIVIEPOJIa M KPEMHHUSI U HX
yriiepoja,
YTOJIBHOM KUCIIOTHI, KAPOOHATOB, OKCH/IA

COeIMHEHUH (oxcua0B

KpPEMHUS, KPEMHUEBOM KHUCJIOTHI,
CHWJIMKATOB), CHOCOOBI WX TMOJY4YEeHHUS,
IPUMEHEHHE W 3HAYEHUE B INPUPOJE U
KU3HH YEJIOBEKa.

OOBSICHAT,  NMPUYUHHO-CIEACTBEHHYIO
CBA3b: CTPOCHHUE BEIIECTBA — CBOMCTBA
— [PUMEHEHUWE — Ha [pHUMeEpax
COCOUHECHUN yriIepoJa U KPEMHHUS.
Omnpenensats KapOOHAT- U CUITUKAT-UOHBI
B pacTBODE.
OOBACHATD CYIIIHOCTH
HKOJIOTHYECKUX MPOOIIEeM, CBI3aHHBIX
C HaxO0XXJEHUEM YTJIEKUCIIOrO ra3a B

OKpY>KaloIlIeH cpee.
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[lepBoHauanbpHbIE MTOHATHS 00

OpraHUYeCKUX  BEIIeCTBaX Kak
COEIMHEHHUSX yrieposaa (MeTaH, 3TaH,

(0]

[TonTBepxaaTh 0COOEHHOCTH COCTaBa
OpPTaHWYECKUX BEIIECTB MpPUMEpPaMH
NPOCTBIX COCIWHEHUH (MeTaH, JTaH,
3TUJICH, alleTHJICH, 3TAHOJI, TITUIEPHH,
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OTUJCH, AalETUJIEH, J3TaHOJ, TIULEPUH,
YKCyCHasi KUCIIOTA).
[IpupoaHbIe HCTOYHUKH YITIEBOLOPOIOB

(yrosis, He(PTBh),
IPOJYKTHI UX MepepaboTku (OEH3UH), UX

IPUPOAHBIN  ras,
pojib B OBITY W MPOMBIIUIEHHOCTH.
[lonsiTue o0 OHOJIOrMYECKH BAKHBIX
BEIIIECTBAX: KUPaAX, OesIKax, yrieBojiax —
Y UX POJIA B KU3HU YEJIOBEKA.

MarepuansHoe €IUHCTBO
OpPraHMYEeCKMX U  HEOPraHUYECKHUX
COE€IMHEHU. Kpemnuii, ero

du3nueckre M XUMHUYECKHUE CBOWCTBA,
noJiyyeHue v npuMenenune. Coe1MHeHUs
MIPUPOJE.
NpeicTaBleHuss 00 OKCHAe KpeMHUs

KpEMHUS B Oo01ume
(IV) u kpemHuEBOI KUCIOTE.

CunukaTbl, UX HCHOJIb30BaHUE B OBITY,
MEIUIMHE, MPOMBIILICHHOCTH.
Baxuenmue CTPOUTEIILHBIC
MaTepuabl: KepaMuKa, CTeKJI0, IIEMEHT,
[TpobGembl

0eToH, ’Kee300€TOH.

0e30macHOro HUCIIOJI30BAHUSA

YKCyCHas  KHCIIOTa),  B3aUMOCBS3b
HEOPTaHWYECKUX COCTMHEHUH yriepoa
U OopraHuYecKkux BemiecTB. OMUCHIBATH
poJib O€NKOB, >KHUPOB M YIJIEBOJAOB B
GyHKIIMOHUPOBAHUH YKUBBIX

OpraHNU3MOB, COCTaB IMPUPOAHBIX
HCTOYHHUKOB YTJICBOAOPOAOB, UX POJIb B

6BITy H ITPOMBIIIIJICHHOCTH.

[TpoBoaUTH BBIUHCJICHHS 10
YpaBHEHUSIM  XUMHUUYECKUX  PEaKIIUH.
[[naHupoBaTh W  OCYIIECTBIATH Ha
MPAKTUKE XUMHUUECKUE

SKCIIEPUMEHTHI, MPOBOJUTH
HAOIIOAEHUS, [J€elaTh  BBIBOABI  IIO
pe3yJibTaTaM AKCIIEpUMEHTA npu

NPOBEICHUM JITA0OPATOPHBIX OIBITOB U
MPAKTUYECKUX padoT.

CnenoBarh mpaBuiiaM 0O€30MaCHOM

pabotel B mabopatopuu  MpU

HCIIOJIb30BAHUH XUMHUYECKOU
MOCY/IbI 151 000pyI0BaHUA.

Hcnonp30BaTh MpU  BBINOJHEHUH
y4eOHBIX 33JIaHUN TEKCTHI YICOHHKA,

CIIpaBOYHBIC MaTCPHAJIbI
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CTPOUTEIBHBIX MaTepPUaIoB
MOBCEIHEBHOU KU3HMU.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
Mojienu KpUCTaIMYECKUX PEIIETOK

(ITepuoanueckyro CUCTEMY
XAMHYECKUX  asnemeHroB  J[. N
MenneneeBa, TabJIMIly pPacTBOPUMOCTH
KHUCJIOT, OCHOBaHMUU
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anmasa, rpadura, QyiepeHa.

O3HaKOMIIEHHE C MPOLIECCOM aJcopOIuu
PacTBOPEHHBIX BEILIECTB
AKTUBHPOBAHHBIM YTJIEM U YCTPOWCTBOM
IPOTUBOrasa.

O3HakoOMJIEHHE C TPOIYKIHUEHN
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomarepuansi:

CUJIMKATHAas

IIPOMBIIIIEHHOCTH ).

Mopenn MOJIEKyJ1 OpraHU4eCKUX
BELIECTB.
JlabopamopHnulii onvim:
[Tonyuenwue, cobupanue,
pacno3HaBaHWE M H3yYEHUE CBOICTB
YTJIIEKHACIIOTO rasa. IIpoBenenue
Ka4eCTBEHHBIX peaklUuil Ha KapOOHAT U
CUWJIMKAT-UOHbl U M3Yy4YECHHE IPHU3HAKOB
UX MMPOTEKAHUS.

IIpaxmuueckue pabomeoi:

Ne 4. Tlonmydyenue yriekucioro rasa,

V3yYECHHUE €T0 CBOWCTB.

U COJIEU B BOJIE, DIIEKTPOXUMHUYECKUMN DAL
HaIpsHDKEHUN METAJIIIOB)
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Ne 5. Pemenue skcrnepuMeHTaNbHBIX
3a7a4 o TeMe « BakHenmne HeMeTaJlIbl
A UX COCTUHEHU.

Buviuucnenus: no YpaBHCHUAM
XUMHYCCKHNX peaKI_[I/Iﬁ

Uroro no pazneny

25
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MeTajiibl 1 X CoeANHCHUA
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3.1

OO1ue cBOMCTBA
METAJIOB

OO6miasi XapakTepUCTHUKAa XUMHUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
1oJoxkeHus B llepuonnueckon cucreme
XUMHUYECKHUX JIEMEHTOB

J.1. MeHnnieneeBa u CTpOCHUS aTOMOB.
Crpoenue MetaiioB. Meranmnuueckas
CBSI3b u MeTaJUTUYECKast
KpUCTAJUIMYECKasi pellIeTKa.
DIEKTPOXUMHUUYECKUI PsAJl HANPSHKEHUI
MeTtaiuioB. Ou3znueckre U XUMUUECKUE
cBoiicTBa MeTaitoB. OO1HE CIrioco0bl
noiaydyeHuss MetauioB. IlonaTtue o
KOppO3UH
CIOCOOBI 3alIUTBl UX OT KOPPO3UHU.

MCTAJlJIOB, OCHOBHBIC

CnnaBbl (cTamnm, YyTYH,
TIOpATIOMUHUNA,  OpoH3a) H  HUX
IIPUMEHCHHE B OBITY u
POMBIIIEHHOCTH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

O06pa3mpl  METauIOB W CIUIABOB.
M3ydeHne pe3yiabTaToB KOPPO3UHU
METaJIJIOB (BO3MOKHO

WCIIOJIb30BaHUE BUACOMATEPHUATIOB).

JlabopamopHvie onvimoi.:

PackppIBaTh CMBICT U3y4aeMbIX OHATUN
Y IPUMCHSTH 3TH ITOHSATHUS ITPU
OIMCAaHWH CBOWCTB BEIIIECTB M UX
npeBpaiieHuid. OObICHATH 001IHe
3aKOHOMEPHOCTH B H3MECHEHUHU CBOWCTB
2JICMEHTOB- METAJUIOB U UX COCTUHEHUHN
C YYCTOM CTPOCHHSI KX aTOMOB.
XapaKkTepu3oBaTh CTpOEHHUE
MeTaJUIOB, oOmue ¢Gu3udeckue u
XHUMHYECKUE CBOMCTBA METAJLIOB.
XapakTepu3oBarh ~ 00mHME€  CIOCOOBI
MOJTyYEHHUS METAJJIOB.

OnuchIBaTh CIOCOOBI 3aIMTHl METAJUIOB
OT KOPPO3HUH.

CrnenmoBath TmpaBWiaM Oe30macHOM
paboTel B Ja0OpaTopuud  TpH
WCIIOJIb30BAaHUN XMUMHUYECKOU MOCYIbI

nu  obopynoBanms.  I[IpomsBoguth
BBIYUCIICHUS o ypaBHEHUSIM
XUMHYECKUX PEaKIui, €ClIu OIUH U3
pPEareHToB COACPKUT MPUMECH.
Y4acTBOBaTh B COBMECTHOM paboTe B

rape Wid rpymre.

77




DdenepanbHas padodas nporpamma | Xumusi. 8—9 kitacchl (0a30BbIN ypOBEHB)

O3HakoMIIeHHE ¢ 00pa3aMy METAJUIOB U
CIUIaBOB, UX (PU3UYECKUMU

Hcnonws3oBaTh npu BBITIOJIHCHHUH

yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
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CBOMCTBaMU. Buiuucnenusa: o
YPaBHEHUSAM XHUMHUYECKUX PpEAKIIUH,
€CIIM OJWH W3 PEarcHTOB COAECPKUT
MPUMECH

CIIpaBOYHBIC MaTCpUAJIbI

(ITepronueckyo CUCTEMY XMUMHUYECKUX
anemeHToB J[. 1. MenneneeBa, Tabiuiry
PaCTBOPUMOCTH KHUCJIOT, OCHOBAHUU U
COJIEHl B BOJIE, AJIEKTPOXUMUYECKUN DSl
HaMpsHDKEHUM METaJIIOB)

3.2

Baxueimue
METAJUILI U UX
COEIMHEHUS

16

[llemounble MeETaJUIBI: MOJOXKEHUE B
[Tepuonnyeckoil cucTteMe XHUMHUYECKUX
anemenToB J[.1. Menneneesa, crpoeHue
UX aTOMOB, HAaXOXJEHUE B TMPHUPOJE.
duznueckue U XUMUYECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kajaus). OKCUIbI H
TUIAPOKCUIBI HaTpus " KaJIus.
[IpuMmeHeHne NIETOYHBIX METAJJIOB U UX
COE€IMHEHU.

[[lerouHO3EMETBHBIE METAJIBI MArHUHN 1
KaJIBIIUN: TIOJIOKEHUE

B [leproanyecko cucreme XUMAYECKUX
anemenToB [[.11. Menneneesa, ctpoenue
MX aTOMOB, HaXOXJCHUE B MPHUPOJIE.
du3MUecKue M XUMHUYSCKHE CBOMCTBA
MarHust W Kaablud.  Bakdeimime
COCJIMHCHUS KaJIbLIMs (oxcun,
TUIPOKCHI, cojn). JKeCTKOCTh BOIBI U

OOBsICHATH 00LIME 3aKOHOMEPHOCTH B

W3MEHEHUU  CBOWMCTB  AJIEMEHTOB-
METAJJIOB U X COCAMHEHUI B IpyIIax
C YYETOM CTpPOCHUS UX aTOMOB.
XapakTepu3oBarb  (U3HYECKUE U

XUMUYECKHE  CBOMCTBA  MPOCTHIX
BEIIIECTB METAJUIOB U UX COE€IUHEHUI
(OKCUIIOB,  THAPOKCHUIIOB,  COJEH),
CrocoOBI UX TOTyYeHHUs, TPUMECHEHUE

U 3HA4YCHHUC B IIpUPOAC U KU3HHU

YCJIOBCKA.
YcranaBnuBaTh IIPUYMHHO-
CICACTBCHHYIO CBA3b: CTPOCHHUC

BEILIECTBA — CBOWCTBA — IIPUMEHEHHE —
Ha T[pUMEpax M3y4aeMbIX BELIECTB.
Pacno3HaBath ¢ TOMONIBIO KAUECTBEHHBIX

peaKuHﬁ HOHBI MCTAJIJIOB: Marbauys:,
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CrocoObl €€ yCTpaHeHUs. AJTIOMHUHUN:
nosioxkenue B Ileprogudeckoii cucreme

KaJIbLIMS, aTlOMUHMS, [IMHKa, xene3a (II)
u xenesa (III), menu (II).

JlokazbiBaTh aM(pOTEpHBIN XapaKkTep
OKCHJIOB Y TUAPOKCHUJIOB aIIFOMUHHUS
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XHMUYECKHUX DJIEMEHTOB
J.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoXxJeHue B mpuponae. duznueckue
1 XMMHYECKHE CBOMCTBA aJIOMHUHMS.
AM{doTepHbIe CBOWMCTBa OKCHAA U
TUJPOKCHUAA AJTFOMUHHS.

Keneso: MIOJIOXKCHUE B

HGpHOJIH‘IGCKOﬁ CUCTCMC XMMHNUYCCKHUX

TN

aToMma,

QJICMCHTOB MCHJIGJICCBEI,

CTpOEHHue HaxOXJCHUEC B
npupoje. Ousndyeckne U XUMUYECKUE
CBOIICTBA Kelie3a.

Oxcunibl, ruApokcu bl U comu xkenesa (II)
u xenesa (II), ux cocraB, cBOWCTBa U
MOJIyYEHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0EeHHOCTH B3aUMOIEHCTBUS OKCUIA
KaJIbIIUSA U HATPHUs C BOJOU (BO3MOKHO
HCIIOJIb30BAHUE  BHUJEOMATEPHUAIIOB).

OkpaimvBaHue  IJIaMEHH  MOHAMU
HATpUsl, KUl U KaJdblus (BO3MOMXKHO
UCII0JIb30BAHUE BUIEOMATEPUATIOB).

HccaenoBanne cBOUCTB )KECTKOU BOJBI.

Y LIMHKA.
IInaHupOBaTH U OCYILECTBIATH HA

IMPAaKTUKEC XUMHUYCCKHC

9KCIICPUMCHTHI, IMPOBOJAUTHL
Ha6JIIOI[CHI/I$I, ACJIaTh BBIBO/IbI 110
pe3yiibTaTaM OKCIICPUMCHTA npu

NPOBEACHUH JIA0OPATOPHBIX OIBITOB H
MPAKTUYECKUX padoT.
CnenoBath mpaBuiaM 0e30MacHON

paboTel B  JabopaTopuu  TpH

HCIIOJBb30BaHUH XUMHYECKOU

MOCY/IbI u o0opyI0BaHUS.

HpOI/I3BOI[I/ITI) BBIYHCIICHHUA I10

XUMHUYCCKUM YPaBHCHHAM.

YyacTBOBaTh B COBMECTHOU paboTe
B [1ap€ WUJIU TPYIIIIE.

BricTpauBaTh pa3BepHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha wWHpOpMANUIO U3 YyYeOHHKA U
CIPaBOYHBIX MaTE€pUaJIOB, TIPaMOTHO
WCIIOJIb30BATh M3YYECHHBIN MOHSITUHHBINA
amnmnapar Kypca XUMUHU
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[Tpouecc ropeHus xene3a B KUCIOPOE

(BO3MOKHO HCITOJIb30BAHUE
BUJIEOMATEPUAIIOB).
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JlabopamopHvie onvimoi.:

[IpoBeneHrE KayeCTBEHHBIX pPEAKIUA
Ha MOHBI (MarHus, KaubIys, aTFlOMAHHS,
1uHKa, kenesa (II) u sxxenesa (III), meau
(IT), onucanue NpuU3HAKOB UX
MPOTEKAHUS.

HccnenoBanne ampoTepHBIX CBOMCTB
TUAPOKCH]IA aJTFOMUHUS U TUIPOKCHIA
IIMHKA.

IIpaxmuueckue pabomul:

Ne 6. XKecTkocTh BOABI 1 METOJIELI €€
YCTpaHEHHMUS.

Ne 7. Pemienue skcniepuMeHTaIbHBIX
3aJ1a4 110 TeMe «BakHeme MeTajibl
U UX COCJUHECHUS.

Buiuucnenus: o ypaBHEHUAM
XUMHUYECKUX PEAKIHUHN, €CIU OJIUH U3
peareHTOB JaH B U30BITKE

178301 COZICPIKUT MPUMECH;
MAaCCOBOM JIOJIA BBIXO/1a MPOTYKTa
peakiuu

Hroro no pazneny

20
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XuMHus M OKpy:KamLas cpeaa

4.1

XUMUA U
OKpYy Karomas
cpena

BemecTBa u MaTepralibl B TOBCEAHEBHON
JKU3HU YeJI0BEKa. be3onacHoe
HUCIOJIb30BAHUE BEIICCTB U XMMHUYECKUX
peakiuii B ObITy. [lepBast momoIib

Xapakrepu3oBaTb pPOJIb XHUMHUHU B
pasnmuuHbIX cdepax AesITEIHbHOCTH
JIIOACH, OCHOBHBIE BeEIIECTBA U
MaTepuaibl, IPUMEHIEMbIEC B KU3HU

IPU XUMHUYECKUX 0KOTaxX U
OTPAaBJICHUSX.
XUMHYECKOE 3arpss3HEHUe
OKpyXaromied  cpenbl  (TpenesibHas
NOMyCTHMasi KOHLEHTpPAlHUs BEIIECTB.
Ponp xumMuu B pelieHun SKOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Nzyuenue oOpa3iioB MaTepraion
(cTekI10, CTUIaBbl METAJNIOB, TTOJIUMEPHBIE
MaTepua’bl)

COBPEMEHHOTI'0 YeJI0BeKa.
OOBSICHATH  yCJIOBUS  OE€30IaCHOTO
WCII0JIb30BaHUS BEIIECTB M XUMHUUYECKUX
peakuuii B ObITY.
AHanu3upoBaTh U KPUTHYECKHU
OLICHMBAaTh WH(GOPMAIUMIO O BIHUSHHUH
MIPOMBIIIJIEHHOCTH, CEJILCKOTO
X035MCTBa, TpaHCIOpTa MW JAp. Ha
COCTOSIHUE OKPYKAIOLIEN CPEbI.

YMeTh OKa3bpIBaTh MNEPBYIO MOMOIIb MPHU
XUMUYECKUX OXOTraX M OTPaBICHUSIX.
[IpuauMaTes yuyacTue B OOCYXKICHHH
Mpo0JIeM XUMHUYECKON U IKOJOTUYECKOU
HaIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO TO3UIIHIO 10 TIPOOIeMe |
Mpeasiaratb BO3MOXHBIE ITyTH €€

pelieHust

Hrtoro no pazneny:

Pe3epBHOE Bpems
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OBUIEE YM1CJIO HACOB
I10 ITPOI'PAMME

68
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NEPEYEHb (KOAU®UKATOP) PACHPEIAEJEHHBIX I10 KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHHUM K PE3YJbTATAM OCBOEHUSA
OCHOBHOM  OBPA3OBATEJIbHOM NPOrPAMMBI  OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEPXAHUSA 110 XUMHUHU

B denepanbHbIX W perMoOHANBHBIX MPOIEAYypax OIEHKH KauecTBa oOpa3oBaHMS
UCIIOB3YeTCsl TEpeueHb (KoAu(pUKATOp) pacmpeaeieHHbIX MO KjaccaM MPOBEPSEMbIX
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHONW MPOTrpaMMbl

OCHOBHOI'O O6I_HGI‘O 06p3.30BaHI/ISI " 3JICMCHTOB COJCPKAHUA IO XUMUU.

8 KJIACC IlpoBepsieMble TpeOOBaHHMsSI K Ppe3yJbTaTaM OCBOEHHSI OCHOBHOII
o0pa3oBaTeJIbHOM MPOTrPAMMBI

Kon [IpoBepsiemble TIpeAMETHBIE PE3yJbTaThl OCBOCHUS OCHOBHOM
nposepsieMoro| ~ 00pasoBaTEIBHOI MPOrpaMMbl OCHOBHOTO 00IIEro 0opa3oBaHus

pe3ynbTaTa

1 IIo Teme: ((HepBOHaanBHBIG XUMHYCCKUC ITOHATUA»

1.1

pacKpbhIBaTh CMBICJI OCHOBHBIX XHMHUYECKHX TIOHSATHUHA: aTOM,
MOJIEKYJIa, XUMHUYECKUWA SJIEMEHT, IPOCTOE BEMIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAsT W HEOAHOPOJHAs), BAJIECHTHOCT,
OTHOCHUTEJIbHasE aTOMHAas M MOJICKYJISIpHasT Macca, KOJHUYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasl JOJIsI XHMHYECKOTO
dJIEMEHTa B COCJIWHCHHH, MOJIIPHBIM O00BEM, XUMHUYECKas pPEaKIus,
KIaccu(pUKaIMsl  pEaKluid:  peakluud  COCIAMHCHUS,  PEaAKIUU
pa3lIoKEHUs, pEaKIMu 3aMEIICHHS, peakiuu oOMeHa, DK30- H
SHIOTCPMHUYECCKHUE PEAKIMH, TEIJI0BON 3(PGdeKT peakmuu, pacTBOp,
MaccoBas J10Ji BellecTBa (MIPOIEHTHAsI KOHIIEHTPAIlUs) B paCTBOPE

1.2 HILIIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHITHHA U
IMPUMCHATD 3TU IIOHATHA IIPHU OIIMCAaHHWH BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3 UCIIOJIb30BaTh XMMHMUYECKYIO CHMBOJIUKY JJIi COCTaBIEHUS (HOpMYyI
BEILIECTB U YPABHEHHN XUMHUUYECKHUX PEAKIINI

14 pacKpbIBaTh CMBICJ 3aKOHOB COXPAaHEHUSI MacChl  BEIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISPHOTO YYE€HHUs, 3aKOHa
ABorazpo

15 ONPEJICNISATh BAJICHTHOCTD aTOMOB 3JIEMEHTOB B
OWMHAPHBIX COSTUHEHUAX
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1.6 KJacCU(ULIMPOBATh XUMHUYECKHE peakluu (10 YHCIy M COCTaBy
Y4aCTBYIOIIMX B PEAKLIMU BEIIECTB, 10 TEIIOBOMY 3D eKTy)

1.7 BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl
BELIECTB

1.8 BBEIYHCIISITH MACCOBYIO JIOJIF0 XUMHYECKOT0 3JIEMEHTA 1o (popMmyiie
COEIMHEHUS,

1.9 BBIUMCIISITH MAaCCOBYIO JIOJIIO BEILIECTBA B paCTBOPE

1.10 IPUMEHSITh €CTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUS — HAOJIO/ICHHE,
M3MEpEeHne, MOJICIMPOBAHKE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIH )

2 [1o Teme: «Baxueiiine npeacTaBUTENIM HEOPTAaHUYECKUX BELIECTBY

2.1 PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUN: OKCUJI, KUCIIOTA,
OCHOBaHHE, COJIb

2.2 ONpeNeNsITh MPUHAJICKHOCTh BEIIECTB K OMNpPEIEIEHHOMY KJlaccy
COEIMHEHUI 10 hopMysam

2.3 KJ1acCU(UIIUPOBATh HEOPTAHUYECKHE BEIECTBA

2.4 XapaKTepru30BaTh (OMUCHIBAThH) OOIINE XMMUYECKUE CBOMCTBA BEIIECTB
Pa3TUYHBIX  KJIACCOB,  MOATBEPXKJAas  OMUCAaHUE  IpUMEpamMu
MOJIEKYJISIPHBIX YPABHEHHM COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUN

2.5 MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX
KauyeCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTEKAHMUSI XHUMHYECKUX
MPEBPAIECHUIN B PA3IMYHBIX YCIOBUSIX

2.6 CJIeoBaTh  MpaBWJaM  [OJB30BAHMS  XUMHYECKOM  MOCyNoN u
mabopaTOpHBIM 000PYTOBAaHUEM, a TAaKXKe IpaBUiIaM OOpalieHus ¢
BELIECTBAMU B COOTBETCTBUM C HWHCTPYKLMSAMH IO BBIIOJHEHHUIO
MabOpaTOPHBIX XMMHUYECKUX OMNBITOB MO MOJYYEHHUI0 M COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (BOJOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPENCICHHOW MacCOBOM JOJIEM PacTBOPEHHOIO
BELIECTBA, [IJIAHUPOBATh U NMPOBOJUTh XUMUYECKUE IKCIIEPUMEHTHI 110
PACIIO3HABAaHHWIO PACTBOPOB IIEJIOYEH M KHUCIOT C I[OMOUIBIO
WHANKATOPOB (JTakmMyc, peHondTaaenH, METHIOPAHXK U IPYTHE)

2.7 [IPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMHYECKON pEeaKIMH

3

[To Teme: «llepmommueckuii 3axkoH u Ilepuommueckas cucrema
xumuueckux osneMmeHTtoB J[.M. MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckast CBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUN
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3.1

PACKpBIBaTh CMBICI OCHOBHBIX XMMHWUYECKHUX IIOHATHH: AIpO aToOMa,
AIIEKTPOHHBIN CJION aTOMa, aTOMHasi OpOUTalb, paJnyc aToMa,

XUMUYECKasi CBSI3b, TMOJISIPHAS W HEMOJSpHAs KOBAJCHTHAs CBS3b,
AJEKTPOOTPHULIATEIBHOCTh, HMOHHAsl CBSI3b, MOH, KAaTHOH, aHUOH,
CTETICHb OKHMCJICHUS

3.2

KJ'IaCCI/I(I)I/II_[I/IpOBaTB XUMHNYCCKHUC DJICMCHTHI

3.3

OMUCHIBATh U XapaKTepu3oBaTh TabauuyHyio (opmy Ilepuoanueckoit
CHUCTEMbl XMMHUYECKMX OJJIEMEHTOB: pa3inyaTh TOHSTUS «TJIaBHAs
noarpynna (A-rpynma)» u «mobounass noxarpynma (b-rpymma)y,
«Malpiey U «OO0IbIINEe) TEPUOIbI

3.4

packpbiBaTh cMmbich Ilepuomnueckoro 3axkona J[.JI. MeHnneneena:
J€MOHCTPUPOBATh MOHUMAHUE NMEPUOIUUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX FJIEMEHTOB OT UX MoJI0keHus B [lepuoauueckoi cucreme

3.5

COOTHOCHUTH O603H3‘ICHI/IH, KOTOPELIC HUMCIOTCA B Ta6JII/III€
«HepI/IO,HI/I‘IeCKaSI CHUCTCEMA XUMHUYCCKUX 3JICMCHTOB

JA.WN. MenneneeBa» ¢ 4YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsA] sijipa, o0liee Ynucio
AJIEKTPOHOB U PACIIPEIETICHUE UX 110 SJIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCOIMHCHUAX

3.7

ONpENENATh BUJ XUMHYECKOW CBSI3M (KOBaJ€HTHas U HWOHHAs) B
HEOPraHWYECKUX COCNHEHUSAX

IIpoBepsieMble 3JieMEHTHI COAEPKAHUS

Kon [IpoBepsieMblli ATIEMEHT COACPHKAHUS
1 [IepBoHa4YaIbHBIE XUMUYECKHUE TTOHATHUSA

1.1 [Ipenmer xumun. Posib XuMUM B 5KU3HHU YEIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BEIIECTB

1.2 [TonsiTvie 0 MeTOAAX TTO3HAHUA B XUMUHU. YUHCTHIE BENIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMeceit

1.3 ATOMBI W MOJEKYJbl. XUMHYECKHE 3JIEeMEHThl. CHUMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie M CHOXHBIE BeHIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHUE
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1.4

Xumuueckass (opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH IIOCTOSHCTBA cOCTaBa BellecTB. OTHOCUTENBHAs aTOMHas Macca.
OrHocuTenbHas MOIEKYJIspHas wmacca. MaccoBass HOIA XMMHYECKOIO
AJIEMEHTA B COCITMHEHUU

1.5

KomnuecTBo Bemecta. Moiib. MousipHast macca. B3auMocCBsI3b KOJTUYECTBA,
Macchl M 4YMClia CTPYKTYPHBIX €AMHUI] BellecTBa. PacyeTsl 1o dopmynam
XUMHUYECKUX COCTMHEHUM

1.6

dusnuecKkrue U XUMUUYECKHUE SBJIICHHS. XUMHUUECKasl PeaKkilus U ee MPU3HAKHU.
3aKOH  COXpaHEHHMS  MacChl  BEIIECTB. XUMHUYECKHE  ypaBHEHUS.
Knaccupukanus XUMHUYECKUX peaknuil (COeNMHEHUs, paslioKEeHUs,
3aMeleHus, 0OMeHa)

1.7

XUMHUYECKUM DKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH TMOCYAOM, C
npaBujgaMu  paboTel B JIabopaTopuM U TpUEMaMH  OOpalleHHs ¢
1abopaTopHbIM O00OpPYJOBAaHUEM, HW3YyUYCHHE U ONUCAaHUE (DUINUECKUX
CBOMCTB 00pa3IlOB HEOPraHWYECKUX BEIIECTB, HAONIOJACHUE (PUIHMUECCKUX
(myaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYNKE, KUIEHUE U
KOHEHCAIUs BOJIbI) U XMMHYECKUX (TOpEeHUE CBEYH, TPOKAITMBAHUE METHON
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOW) sIBIICHUN, HaOMI0JACHUE U
ONKMCAaHWE TMPU3HAKOB TMPOTEKAHHS XUMHUECKHX peakiuid (pas3ioxeHue
caxapa, B3aUMOJICMCTBHE CEPHON KUCIIOTHI C XJIOPUJIOM Oapusi, pa3ioxKeHUE
rugpokcuaa Meau (II) mpu HarpeBaHWu, B3aMMOJICHCTBUE JKEJi€3a C
pactBopoMm cosm meau (II), u3ydenume crmocoOoB paszjeneHus cmeceit (c
MOMOIIBI0  MarHurta, (QUIbTpOBaHWE, BbIApUBAHUE, AUCTHIUISAIUS,
xpomatorpadus), MPOBEICHUE OYUCTKHU MOBAPEHHOUN COJIU, HAOIIOJEHUE U
OMKMCAHHE PE3YJIbTATOB MPOBEICHUS ONBITA, WLIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHNE MOJIeNIel MOJIEKY (IIapOCTEPKHEBBIX )

Baxwuelmue npeacraBuTen HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech rasos. CocrtaB Bo3ayxa. Kucinopoa — ayieMeHT u mpocToe
BenecTBO. Haxoxkmenne Kuciaopoia B mpupoie, Gu3ndeckne u XUMUIECKUE
cBoiicTBa (peakuuu ropenust). Oxcunbl. [Ipumenenue kucnopoaa. CrnocoOsl
MOJIYYCHHUS KUCJIOPOJa B 1a00paTopuu M MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoaa B mpupojie. O30H — altoTpornHast MOAU(PUKAINAS KUCIOPOIa

2.2

TemmoBoit A (PeKT XUMUYIECKON pEeakIuu, TEPMOXUMUYECKAE YpPaBHEHUS,
9K30- ¥ SHJIOTEPMHUYECKUE PEAKIMHU. TOIINBO: YTOJIb U METAH. 3arpsi3HCHUE
BO3]lyXa, YCUJICHHE MapHUKOBOI0 3 ¢eKTa, pa3pyiieHre 030HOBOTO CIOS
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2.3

Bopopon — snemeHT M mpocrtoe BewmecTBo. Haxoxaenue Bomopoaa B
npupojsie, GU3NUYECKUEe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonydeHusa. Kucinorsl u conu

2.4

MounsipHblii 00beM ra30B. PacyeTsl 0 XUMUYECKUM YPaBHEHUSIM

2.5

dusnueckue CBOMWCTBA BOIbL. Boma kak pactBoputenb. PacTBOpEL.
Haceiiennple ¥ HEHaCBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B
BOJIe. MaccoBas 10J1 BEIeCTBa B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOIBI.

OcHoBanus. Poib pPacTBOPOB B IIPUPOAC U B KU3HHU YCIIOBCKA. KPYI‘OBOPOT
BOIAbI B TIIpUPOAC. 3arp$[3HeHHe NpUpPOAHBIX BOJ. OxpaHa N O4YHUCTKa
IMPUPOAHBIX BOI

2.6

Knaccuduxanus neopranndeckux coeaunenunii. Oxcuabl. Kiaccudukanus
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, aM(oTepHbIe) U
Hecosieo0pasyroIue. Homenknarypa OKCHJIOB. dusnueckue U
XUMHYECKHE CBOMCTBA OKCUIOB. [losryueHue okcuaoB

2.7

OcunoBanusi. Krnaccudukaiuss OCHOBaHMM: WIEJIOYH UM HEPACTBOPUMBIE
ocHoBaHusA. Homenknatypa ocHoBaHuil. Duznueckue M XUMHUYECKHE
CBOMCTBa OCHOBaHUU. [lonydyeHne ocHoBaHUHI

2.8

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciot. Ouzndeckue u
XUMHYECKHE cBOMCcTBA KUCIOT. Pan aktusHoctu MetauioB H.H. bekerosa.

[Tomydenue KuciaoT

2.9

Conu. Homenknatypa coseit. @u3nyeckue 1 XUMUUECKHE CBONCTBA COJIEH.
[Tomyuenue coiuen

2.10

I'eneTnueckas CBA3b MCXKOY KiIIaCCaMH HCOPraHNMYCCKHUX COCI[I/IHGHI/Iﬁ
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2.11

XUMUYECKUNA DKCIIEPUMEHT: KAauye€CTBEHHOE OIPEHEICHUE COACPKaHUs
KHCIIOpoJa B BO3AyXe, MOJIydeHHe, COOUpaHue, paclio3HaBaHUE U U3YUCHHE
CBOMCTB  KHCIOpPOJa,  HaOJIOJEHUE  B3aUMOJEHUCTBUS  BEILECTB C
KHACJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS U MPEKpalIeHUs ropeHust (1oxapa),
O3HaKOMJIEHHE ¢ 00pa3liaMy OKCHIOB U ONHUCAHHUE UX CBOMCTB, MOIYUYEHHE,
coOupaHue, pacro3HaBaHUE W M3YYCHHE CBOWCTB BOjopoja (ropeHue),
B3auMoieicTBHE BoJiopoia ¢ okcuaoM menu (I1) (Bo3M0kHO UCTIONB30BaHUE
BUJIEOMATEepUasoB), HaOI0AeHHEe 00pa3loB BEIIECTB KOJUYECTBOM | MOJIb,
UCCJIeIOBaHUE OCOOEHHOCTEM pacTBOPEHHsS BEIIECTB C pa3Iu4HON
pPacTBOPUMOCTBIO, TPHUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MacCOBOM
J0JIell PacTBOPEHHOTO BEIECTBA, B3aUMOCIHCTBUE BOJABI C MeTaJlJIaMU
(HaTpueM H KajbllieM) (BO3MOXKHO HCMOJIb30BaHHWE BHJIEOMATEPUAIIOB),
OTpEJICTICHHE PACTBOPOB KHUCJIOT U IIEJOYeH ¢ MOMOIIbI0 UHIUKATOPOB,
UCclieloBaHue 00pa3lloB HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HAO0JIIOICHNEe W3MEHEHMsI OKpPAacKd HMHJIUKATOPOB B pPacTBOpax KHUCIOT H
Iesioueii, u3ydeHue B3aumoiericteus okcuaa meau (I1) ¢ pactBopom cepHoii
KHACTIOTHI, KHUCJIOT C MeETajulaMH, pEeaklUuil HeWTpalu3aluu, MOoIydeHue
HEpaCTBOPUMBIX OCHOBAHMH, BBITECHEHHME OJHOIO MeTaula JPYrMM U3
pacTBOpa CoJ, pellieHne dKCIIEpUMEHTANIbHBIX 3aa4 1o TeMe «Baxkueimue
KJIacChl HEOPTaHUYECKUX COEITNHEHUI»

[Tepnonnueckuit 3axkoH u Ilepuoanueckas cucteMa XUMUYECKUX AJIEMEHTOB
J.11. MenpaeneeBa. CTpoeHre aTOMOB. XUMHUUYECKast CBA3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJILHBIE PEAKIIUU

3.1

[lepBbie MOMBITKK KiIacCU(PHUKAIMKM XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O
IPYIIaxX CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHbIE METALIIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yroT amdoTepHbIC
OKCHJIbI I THIPOKCHU/IBI

3.2

[Tepunonnueckuit 3akoH. [lepuoauueckas cucteMa XUMAYECKUX SJIEMEHTOB
.. MengeneeBa. KopoTkonepuonHass W JIJUMHHONEpUOAHAsE (HOPMBI
[Tepuoguueckoit cucrembl xumuueckux s3ieMeHToB J[.M. Menneneena.
[Tepuonst u rpynnel. U3NUECKHUI CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
MIepHO/ia Y TPYIIIIbI JIEMEHTA
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3.3

Crpoenne atomoB. CocTaB aTOMHBIX sziep. M3oTonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX O000JIOYEK aTOMOB NEPBBIX 20 XUMUYECKHUX 3JIEMEHTOB
Ileppuonnueckorn  cucremsl .M.  MenneneeBa.  XapakTepuUCTHUKA
XUMHUYECKOI0 DJIEMEHTA II0 €ro IojoxeHuto B Ilepuonnueckon cucreme
J.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUS pajuyca aTOMOB XHMHYECKHX JIIEMEHTOB,
METAUINYECKUX U HEMETANIMYECKUX CBOMCTB MO IpyHIlaM U IEPUOLAM.
3nauenue Ilepmoamueckoro 3akoHa u llepuoguyeckol  CHCTEMBI
XUMHUYECKHUX DJIEMEHTOB JUIsl pa3BUTHs HAyKU U npakTuku. .M. Menzaenees
— YYEHBIN U Ipak 1aHUH

3.5

Xumuueckass cBa3b. KoBajeHTHass (mojsipHas UM HEMOJSpHasi) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b

3.6

CrenieHp OKHCJICHHA. OKHCITUTEIHFHO-BOCCTAHOBUTEIILHBIC PCaKknuum.
HpOIIGCCLI OKHCJICHUS B BOCCTaHOBICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XVMMHUYECKUI SKCTIEPUMEHT: H3y4ueHHue oOpaslloB BEIIECTB METAIOB U
HEMETAIIJIOB, B3aUMOJEHCTBUE THAPOKCHAA IIUHKA C PACTBOPAMH KHCIIOT U
IeJI0YEeH,  MPOBEIECHHE  OIBITOB,  WIIIOCTPUPYIOIIHUX  IPUMEPHI
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue,  peakuuu
Pa3I0KEHHUS, COCJUHEHU)

9 KJIACC IIpoBepsieMble TpeOOBaHHMsI K pe3yJbTaTaM OCBOE€HUSI OCHOBHOM
o0pa3oBaTeJIbHOI MPOrPaMMBbI

Kon [IpoBepsieMble TpEAMETHBIC pPE3YyJIbTaThl OCBOCHHS OCHOBHOMU
nposepsieMoro | O0Pa30BaTEIbHON IPOrPaMMBI OCHOBHOTO 001IEro 00pa3oBaHHUst
pe3ynbTaTa

1 [To Teme: «BemecTBO 1 XUMHUYECKast PEAKITUAS)

11 PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKHX TOHSITHI: pacTBOp,
DIIEKTPOIHUTHI, HEAIEKTPOIHTHI, JIICKTPOIUTHUECKAs IUCCOIUAIINS,
peaKkuu HOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOE pPaBHOBECHE,
oOpaTUMBbIC u HEeoOpaTUMbIe peakmuu, OKHUCJTMTEIIHHO-
BOCCTAHOBHUTEIBHBIE  PEAKIMH,  OKHUCIUTENb, BOCCTAHOBUTEIND,
OKHCJICHWE W  BOCCTAaHOBIICHHE, aJUIOTpOmnusi, amMQpOTEPHOCTH,
XAMHYECKass CBs3b  (KOBaJieHTHAs, WOHHAs, METaJUIMYeCcKasi),
KPUCTAILTHYECKAS PEIIETKA, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKITUU

1.2 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHATHA U
MIPUMEHSTH TH MOHSATHS MPU OTMIMCAHUH BEIIECTB M UX MPEBPAIICHUAN
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1.3

COCTaBJIATH YPAaBHEHHUS DJIEKTPOIUTHYECKOW JUCCOLMALMU KHUCIOT,
IEJI0Y€ U COJIEH, IOJHBIE U COKpPALICHHBIC YPaBHEHUs peakLUin
MOHHOIO OOMEHa

1.4

[PACKpBIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIIN
[HOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOIO OajaHca 3TUX peaKkui

1.5

[MPOBOAUTD PACUCTHI I10 YPABHCHUIO XUMHUYECKOU pe€aKunu

I1o Temam: «HemeTamnsl u ux COCIUHCHUS» U «MeTaisl U ux
COCOAUHCHMU I

2.1

XAPAKTCPU30BATH (OHI/ICBIBaTB) O6I_I_[I/Ie )51 CHGL[I/I(I)I/I‘IeCKI/Ie XUMHUYCCKHC
CBOMCTBA MNPOCThIX M CJOKHBIX BCHICCTB, IOATBCPIKIAAA OIIMCAHUC
[MPUMEpPaMU MOJICKYJIIPHBIX 1 NOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIIUX
XUMHYCCKNX pCaKIII/Iﬁ

2.2

COCTABJIAITH YPABHCHHA peaKHHﬁ, MOATBCPKAAIUX CYIIICCTBOBAHUC
FEHETUYECKOM CBS3HU MCIKAY BCUICCTBAMHU PA3JIMYHBIX KJIIACCOB

2.3

[MPOTrHO3UPOBATHb CBOMCTBA BCHICCTB B 3aBUCHUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTU IMPOTCKAHUA XHMHUYCCKUX HpCBpaH_IGHI/Iﬁ B PAa3JIMYHBIX
YCIIOBUAX

2.4

CJIeIoBaTh MpaBWJIaM TOJIb30BaHUSI XMMUYECKOW TOCYyAOH U
mabopaTOPHBIM 000PYAOBAHUEM, a TAK)Ke MpaBUiiaM 0OpaIeHus

C BEIIECTBAMH B COOTBETCTBHUHU C WHCTPYKIHSMHU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO TMOJTYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa U YIIIEKHCIIOrO ras3a)

2.5

NPOBOJIUTh pEAKIUH, TIOATBEPKIAIONINE KAdeCTBEHHBIH COCTaB
pa3IMYHBIX BEIICCTB: PACMO3HABATh OIBITHBIM TyTEM XJIOPHUII-,
Opomua-, wommum-, kapOoHaT-, ¢ocdar-, CUIMKaT-, Cyabdart-,
TUAPOKCU-MOHBI, KATUOHBI aMMOHUS, MOHBI M3YYEHHBIX METAJUIOB,
MPHUCYTCTBYIOIUE B BOAHBIX PACTBOPAX HEOPTAHMUECKHUX BEIECTB

[To Teme: «XuMus U OKpyXKarolias cpeia»

3.1

PaCKpBIBaTh CMBICJI OCHOBHBIX xuMuueckux nouatui: [1/IK BemecTna;
KOpPpO3Us METAIIOB

3.2

MPUMEHSATh OCHOBHBIC OIEPALIMM MBICIUTEILHON ACATCIBHOCTH —
aHaJgu3 W CHHTE3, CpaBHECHHE, OOOOIICHHWE, CHUCTEMAaTH3aIINIO,
BBISIBJICHUE MPUYUHHO-CJICACTBEHHBIX CBSA3EH — JIJI U3yUYCHUS CBOMCTB
BCIIECTB U XUMHUYECKHX PEaKIMi; €CTeCTBEHHO-HAY4YHBIE METOJIbI
MO3HAHUS — HAOII0/ICHUE, U3MEPEHHUE, MOJISTUPOBAHUE, SKCIIEPUMEHT

(peayIbHBIN U MBICIICHHBIH )
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IIpoBepsieMble 3J1eMeHThI COIEPKAHUS

Kox

[IpoBepsieMblii 2IIEMEHT COEPKAHUS

1

BemecTBo u xumnueckas peakuus. [loBropenue

1.1

ITepnonnueckuit 3akoH. [lepuonnyeckas cucreMa XUMHUYECKUX DIIEMEHTOB
J.1. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHECHHH
CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJINS, KaIbLUs U
UX COEJUHEHH B COOTBETCTBUHU C IIOJIOXKEHHEM DJEMEHTOB B
[lepnoauyeckoii cucteMe U CTPOEHUEM UX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHJbI XUMHUUYECKOM CBSI3U. TuIbI KPpUCTAJULIMYCCKUX
pPeUICTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBAa OT THIIA KpI/ICTaJIJII/I‘ICCKOﬁ
PCUICTKH M BHIA XUMHUYECKOU CBSI3H. KJIaCCI/I(I)I/IKaIII/ISI N HOMCHKJIATYpa
HCOPTraHNYCCKUX BCIICCTB (Me)K)IyHapOIIHaH 151 TpI/IBI/IaJIBHaSI). XHUMHUYECKUE
CBOMCTBA BCHICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIdCCaM HCOPTAaHHYCCKUX
CO@}IHHCHHﬁ, IFCHCTUYCCKAA CBA3b HCOPIraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMUYECKUX peakluid IO pa3IUYHbIM MpU3HAKaM (I0
YUCIy M COCTaBy YYacCTBYIOIIMX B pPEAaKUMU BEIHIECTB, IO TEIJIOBOMY
s dexTy, Mo UBMEHEHUIO CTENeHEeN OKUCIEHU XUMUYECKUX JIEMEHTOB, 110
00paTUMOCTH, M0 YYACTHIO KaTalu3aTopa). JK30- U SHAOTEPMHUYECKUE

peaKuny, TEPMOXUMHUYECKUE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUYECKOMN
peakuuu

1.4

[TonsiTe 06 OOPATHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusX. [lorstue
O TOMOTEHHBIX M TETEPOTCHHBIX peakiusix. [loHATHE O XUMHUYECKOM
paBHOBecur. DaKTOPHI, BIUSIONME HA CKOPOCTh XUMHUYECKON DPEaKIUu U
MOJIO)KEHHE XUMUUYECKOTO PAaBHOBECHS

1.5

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC  PEaKIUH, JJICKTPOHHBIN  OajaHC
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHOM peaknuu. CocTaBieHUE YpaBHEHUM
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIU C HCIOJIb30BAaHUEM METOAa
3JIEKTPOHHOTO OasiaHca
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1.6

Teopus BJIEKTPOIUTUYECKOU JHUCCOLMALIAH. DIIEKTPOJIUTHI 151
HedNeKTponuThl. KaTnoHpl, aHMOHBI. MeEXaHW3M IUCCOLMALNN BEIIECTB C
pa3IMYHBIMU BUAMU XUMHUYECKOU CBA3U. CTenens aucconnanuu. CuiabHbIe
U cialble ANEeKTPONUTHI. Peakiy HOHHOTO oOMeHa. Y ClIOBUS MPOTEKaHUs
peakuuii HIOHHOTO OOMEHa, MOJHbIE U COKpaIleHHblE MOHHBIE YpaBHEHHS
peakuuii. CBoMCTBa KUCJIOT, OCHOBAHUI U COJIEW B CBETE MPEACTABICHUI 00
AJIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIE peakliMy Ha UOHBI.

[TonsTHe 0 ruapoOIU3E CoJIen

1.7

XVMMHUYECKUI IKCTIEPUMEHT: 03HAKOMJIEHUE C MOJEISIMU KPUCTAITMUYECKUX
pEIIEeTOK HEOPraHMYEeCKUX BEIIECTB — METANIOB M HEMETAJIOB (rpadura u
anmMasa), CJIOKHBIX BEIIECTB (XJIOpH/1a HATPHsl ); UCCIIeI0BaHNE 3aBUCUMOCTHU
CKOPOCTH XMMHYECKOM peaKIMu OT BO3JIEHCTBHS pPA3NMUHBIX (PAKTOPOB;
UCCIEOBAHNE DJEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, IpolEecca
JUCCOLMALMM  KHUCJIOT, IIEJI0OYe M coyied (BO3MOYKHO HCHOJb30BaHUE
BUJICOMATEpPUAJIOB); MPOBEICHUE OIBITOB, WUIIOCTPUPYIOMIMX TMPU3HAKU
NPOTEKaHUs peakinii HOHHOTrO oOMeHa (0Opa3oBaHHME OCaJKa, BBIIEICHUE
raza, oOpa3oBaHHWE BOJbl); OIbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENIBHBIX ~ peakuuid  (ropeHue,  peakiuu
Pa3lIOKEHUSA, COEAUHEHUA); PACIO3HABAHWE HEOPTraHWYECKUX BEIIECTB C
MOMOIIIBIO KAUECTBEHHBIX PEAKIIMI HA HOHBIL; PEIIEHUE SKCIIEPUMEHTAIBHBIX
3aja4

Hemerannsl u ux COCIUMHCHU

2.1

OO6mast xapakTepucTuka TamoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nMyeckue CBOWCTBA
IPOCTBIX BEIIECTB — rajJlor€HOB. XMMUYECKHE CBOICTBA HA MPUMEPE XJIOpa
(B3auMOJICHICTBUE C METAJJIAMHU, HEMETAJUIAMHU, LIETI0YaMu ). XJIOPOBOLOPOL.
ConsiHasi KUCJIOTa, XUMHUYECKHUE CBOMCTBA, IMOJYy4YEHHE, IPUMEHEHUE.
JlelicTBrEe XJIOpa M XJIOPOBOJIOPOJA Ha OpraHu3M 4YernoBeka. BaxHeimue
XJIOPUJIBI U UX HAXOXKJICHUE B IIPUPOJIE
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2.2

O6mas xapakrepucThka 351eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapakTepHble cTemneHu OokucieHuss. CtpoeHne u (PuU3HUECKUE
CBOICTBAa TMPOCTBIX BEIIECTB — KHUCJIOPOJAa M Cepbl. AJUIOTPOIHbIE
MOAU(UKAUMUKA KUCIOpOAAa U Ccepbl. XHWMHUYECKHE CBOMCTBAa CEPBHI.
CepoBoniopos, cTpoeHue, pusndyeckue U XumMuyeckue cBorcTBa. OKCHUIBI
cepbl KakK TMpEeACTaBUTENM KUCIOTHBIX OKCUIOB. CepHas KHUCIIOTa,
¢u3znueckre U XMMHYECKUE CBOWCTBa (0OIIME KaK MpEeJCTaBUTENs Kiacca
KUCIIOT U crnenuduueckue). XUMUUYECKUE peaKIuu, JieKalue B OCHOBE
IPOMBIIJIEHHOTO Crocoba MONy4eHUs cepHOM KHUCIoThl. [IpumeHeHue.
Conu cepHOW KHUCJIOTHI, KauyeCTBEHHAs peakuus Ha Cyiab(aT-HoH.
Haxosxnenue cepbl U ee coeJuHEHUH B IpUpojie. XUMHUYECKOE 3arps3HeHUe
OKpYXalollel cpe/ibl COETMHEHUSIMU Cephl (KUCIOTHBIE T0K/IU, 3arpA3HEHUE
BO3JlyXa ¥ BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHUS

2.3

O6mas xapaktepuctuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHH OKHUCIEHUA. A30T, paclnpoCTpPaHEHHUE B
npupoje, (¢u3MUeckue M XMMHUYECKHe cBoMcTBa. KpyroBopoT aszora B
npupoje. AMMHaK, ero GU3nYecKue U XMMHUYECKHe CBOMCTBA, OJyUCHHUE U
npuMeHeHue. Conu aMMOHHMA, UX (U3MYECKHE UM XUMHUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha HOHbI aMMOHHA. A30THas KHCIIOTa,
ee TMojdydyeHue, (uU3NYEeCKue U XUMHUYECKHe CBOMCTBa (00mue Kak
OpeNCTaBUTENs Kjlacca KHUCIOT U crneunududeckue). lcnonb3oBanue
HUTPATOB U COJIEH aMMOHHS B KAUECTBE MUHEPAJIBbHBIX y100peHUil.
XVMMHYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpelibl COEUHEHUSIMH a30Ta

(KUCIIOTHBIC TOK/IU, 3arpsi3HEHUE BO3/1yXa, MIOYBHI U BOJIOEMOB)

2.4

®dochop, amwrorpornHble Momudukanmuu  docdopa,  puzMUECKHe U
xuMmudeckue cBoictBa. Oxcua docdopa (V) u docdopHas Kuciora,
dusnueckne M XUMHUYECKHE CBOMCTBA, TmoiydyeHue. lcmonp3oBaHue
docdaToB B KauecTBE MUHEPAIBHBIX yI0OpEHUN
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2.5

O6mas xapakrepucTtrka 31emMeHToB [VA-rpynnsl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapakKTEepHbIE CTENEHU OKUCIEHUSA. YTJIEepoAd, aIOTPOIHbIE
MoauduKauu, pacpocTpaHeHUEe B MPHUPOAE, GU3NUECKUE W XUMUYECKUE
cBoictBa. ApcopOuus. KpyroBopor yriaepoma B mnpuponae. OKcuibl
yriepona, ux (pU3NYECKUe W XMMHUYECKHE CBOICTBA, JCHCTBHE Ha JKUBHIC
OpraHu3Mbl, TMOJyYE€HHE U NpPUMEHEHUEe. OKOJOTMYECKUE MpOoOIeMBbl,
CBsI3aHHBIE ¢ okcuaoM yriaeponaa (IV); rumore3a rio0anbHOrO MOTETUICHUS
KJIMMaTa; NapHUKOBBIM 3(PGdexT. VYrojgbHas KHCIOTa U €€ COJHU, HuX
¢uszndyeckue W XUMHUYECKHE CBOMCTBa, IMOJyUYEeHHE U TMPUMEHEHHE.
KauectBenHas peakuusi Ha kapOoHaT-HOHBI. Vcnonp3oBanue kapOOHATOB B
OBITY, MEAWIIMHE, IPOMBIIIUICHHOCTH U CEIbCKOM XO3SCTBE

2.6

[TepBoHauanbHbBIE MOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COSTUHEHHUSIX
yraepojaa (MeTaH, 3TaH, JTWJICH, alleTHJICH, 3TaHOJI, TJWIEPUH, YKCyCHas
kuciiota). MIx coctaB m xumuueckoe crpoeHue. [lonstue o Guomornuecku
BaXHBIX BEIIECTBAaX: JKHpax, OelikaxX, yIrieBoJlaXx — W UX POJIM B JKHU3HU
yejgoBeka. MarepuaibHOE €IMHCTBO OPraHMYEeCKHMX M HEOPTraHUYECKUX
COeIMHEHUH

2.7

Kpemuwuii, ero ¢usnyeckue W XUMHUYECKHE CBOICTBa, TMOJyYeHHUE U
npuMenenue. CoelMHEHUsT KpeMHUs B Tipupoje. O01ue mpeacTaBieHus 00
okcune kpemuus (IV) wu kpemHueBoit kuciore. CuimkaTel, UX
UCTIOJIb30BaHUE B OBITY, MEIUWIIMHE, IMPOMBIIUICHHOCTH. BakHenme
CTpOWTEIbHBICE  MaTepuaibl: KepaMHKa, CTEKIo, IIEMEHT, OCTOH,
xkene300eToH. [IpoGiembr 6e30mMacHOTO HUCIONB30BAHUS CTPOUTEIBHBIX
MaTepHAJIOB B TIOBCETHEBHOM JKU3HU

97



denepanbHas padodas nporpamma | Xumusi. 8—9 kitacchl (0a30BbIN ypOBEHB)

2.8

XMMHUYECKUI SKCTIEPUMEHT: U3y4YE€HHE 00pa31[0B HEOPTAHUYECKUX BEILECTB,
CBOICTB COJITHOM KHUCJOTBI; MPOBEJEHUE KAayeCTBEHHBIX pPEaKUUi Ha
XJIOPUJI-MOHBl W HAONMIOJ€HWE TNPU3HAKOB UX TMPOTEKAHUS; OIBITHI,
oTpaxarouue (U3MYECKUe M XUMUYECKHE CBOWMCTBA TaJIOTEHOB M HX
COEIMHEHUH (BO3MOKHO MCTIOJIb30BAHUE BUJIEOMATEPUATIOB); O3HAKOMIICHHUE
¢ o0pa3uaMu XJIOpHUI0B (TaJIOT€HUI0B); 03HAKOMJIEHUE C 00pa3laMu Cephl U
€€ COEQUHEHUSMH (BO3MOXXHO HCIOJIb30BAaHUE  BHUAEOMATEPUAJIOB);
HaOdIoJieHue  mporecca  oOyriMBaHUs — caxapa  MOJ  JeHCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI; WM3YyYEHUE XHMHUYECKHX CBOWCTB
pa30aBIEeHHON CEpHOM KHCIIOTHI, MPOBEJECHUE KAYECTBEHHOM peakuuu Ha
cynbdar-uoH U HabJIOJIEHWE MpU3HAKa €€ NMPOTEKaHUs; O3HAKOMJIEHUE C
¢uznueckuMH CBOMCTBaMH a3oTa, pocdopa u ux coeaquHeHU (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEepHalioB), oOpa3laMHu a30THBIX U (OCHOPHBIX
yI0OpeHuii; moiydeHue, coonupanue, pacro3HaBaHUe U U3YYEHHE CBOWCTB
aMMUaka; IpoBe/IeHNE KaueCTBEHHBIX PEaKIMii Ha HOH aMMOHUs U pocdaT-
MOH W U3Yy4YeHHE TMPU3HAKOB UX TMPOTEKaHUs, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON  a30THOM  KHUCIOTBI €  MeIbl0  (BO3MOXHO
UCIIOJIb30BaHUE BHUIEOMATEPHANIOB); U3YUEHUE MOJENeH KpUCTaUITMYECKUX
peleTok anmasa, rpadgura, QyuiepeHa; O3HAKOMJIEHHE C IPOLIECCOM
ancopOLMU  pacTBOPEHHBIX  BELIECTB  AKTUBUPOBAaHHBIM  YIJIEM U
yCTPOWCTBOM MPOTHBOrasa; IOJIydeHHe, coOupaHMe, paclO3HaBaHUE U
M3y4YEHUE CBOWCTB YIJIEKHCIIOrO ra3a; MpoBeJeHNE KauyeCTBEHHbBIX PEaKIUil
Ha KapOOHAT- M CHUJIMKAaT-UOHBI U M3yUEHHUE MPU3HAKOB UX NPOTEKAHUS;
O3HAKOMJICHHE C NPOAYKIMEW CHUIMKATHOM NPOMBIIUIEHHOCTH; PEIlIEeHUE
HKCIEPUMEHTANBHBIX 3adau o Teme «BaxHeilline HeMeramnsl M HX
COETUHEHMSD)

MeTtanasl ¥ UX COCAMHCHUA

3.1

OO6m1ast xapakTepUCTHKa XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBaHU U
ux nosiokeHus B llepuoanueckon cucrteMe XUMUYECKUX aneMeHToB .M.
MenneneeBa u ctpoeHust aToMoB. CTpoeHUE METAILIOB.

Merammdeckass CBSI3b M METAJUIMYECKAs KPUCTAUIMYECKas pEIIeTKa.
DNEKTPOXUMUYECKUH Pl HAMIPSYKEHUI METAJIIOB

3.2

dusnyeckue W XUMHUYECKHE CBOWCTBAa MeTawioB. OOmme cmocoOb!
noJiydyeHus: MeTauioB. [loHsiTHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI X OT Koppo3uu. CiuiaBsl (CTalb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHE B OBITY U TPOMBITINICHHOCTH

98



denepanbHas padodas nporpamma | Xumusi. 8—9 kitacchl (0a30BbIN ypOBEHB)

3.3

[Ileounble MeTaIUIBL: TTONOKEHUE B [leproandeckor cucteMe XUMUYECKUX
anementoB .M. MenaeneeBa; CTpoeHME HX AaTOMOB; HAaXO0XJIECHUE B
npupojsie. Puznyeckue U XUMHUUYECKHUE CBOWCTBA (HA MpPUMEpPE HATPUS U
Kanus). OKCUIbI U TUAPOKCUIBI HATpUA U Kanus. [[puMeHeHue menouHbIx
METAJIOB U UX COCITMHEHUN

3.4

I[lenoyHO3EMENBHBIE METAJUIBI MAarHuii M KaJlblUMW: TOJOKCHHUE B
Ilepuonnueckonn cucreMe xumudeckux osneMeHToB J[I.M1. MeHnneneesa;
CTPOCHHME UX aTOMOB; HaX0XkJAeHUE B npupoae. OU3snyeckrue U XUMHUUECKUE
CBOICTBa MarHus U Kajblus. Baxxneinme coeiMHEHNs Kaablus (OKCU,

TUAPOKCHUL, COJII/I). KecTkocThb BOJABI U CIIOCOOEI €€ YCTPAHCHUA

3.5

ANOMUHUI: TIOJIOXKEHUE B HepHOHHqCCKOﬁ CUCTCMC XHUMHUYCCKUX
3JICEMCHTOB I[I/I MGHJICHCCB&; CTPOCHHUC ATOMaA, HAXOXIACHUC B IIPUPOIC.
dus3nyeckre U1 XMMHYECKHE CBOMCTBA aJIOMHHUS. AM(I)OTGPHLIG CBOMCTBA
OKCH A U THAPOKCHAA aJIIOMUHUA

3.6

Keneso: nonoxenune B llepruonnueckoil cUCTEME XMMUYECKUX IJIEMEHTOB
JI.1. Menpneneesa; cTpoeHUE aTOMa; HaXOXKIEHUE B npupoae. Pusnyeckue
U XUMHYECKUE CBOMCTBA kene3a. OKCHUbl, TMAPOKCUIbI U conu xenesa (1)
u xene3a (I11), ux cocras, cBOMCTBA M MOJyYCHUE

3.7

XVUMHUYECKU HKCIIEPUMEHT: O3HAKOMJIEHHE C 0Opa3laMud METauIoB U
CIUIaBOB, X (PU3NYECKUMHU CBOWCTBAMH; U3YUEHHUE PE3YJIHTATOB KOPPO3UH
METaIOB (BO3MOXXHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSL OKCHAA KaJbldd M HATpuUsi C BOJOH (BO3MOKHO
UCIIOJIb30BAHUE BUIEOMATEPUAJIOB); UCCIEIOBAHUE CBOMCTB KECTKOW BOJIBI;
mpolecca TOpPEHHUs JKelle3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUaoOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKUui Ha
WOHBI (MarHus, Kajablus, aIFlOMUHUS, IMHKA, xkene3a (1) u xxenesa (II1), menu
(II); mabmroeHre U omMHMCaHKUe MPOIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMU
HATpUsl, KaJusg U Kaiblus (BO3MOXKHO HCIIOJIb30BaHUE

BHJICOMATEpUAJIOB); HCCiIeIOBaHUE aM(OTEPHBIX CBOWMCTB THAPOKCHIA
ATIOMHUHUS Y THAPOKCHUA [IMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxHenIe MeTajuibl U UX COEIUHEHUS)

XuMUA ¥ OKpY>Karolas cpeaa
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4.1

Hoseie maTepuansl 1 TexHonoruu. BemecTsa 1 MmaTepuaibl B IOBCEIHEBHOU
YKU3HU YeJI0BEKA. XUMHUS U 310pOBbE. be30omacHoe UCoib30BaHUE BELIECTB
Y XUMUUYECKUX peakiuil B ObITy. [lepBas momolib npu XUMHUYECKUX 0KOTaxX
Y OTPABJIEHUSIX

4.2

OCHOBBI ~ 3KOJIOTMYECKOW TIpPaMOTHOCTH. XHUMHYECKOE 3arps3HeHHe
okpyxatomieid cpensl [IJIK. Ponb XUMHUM B pEIIEHUM 3KOJIOTHYECKUX
npo6sem. [IpuponHbie HCTOYHUKHN YTIIEBOAOPOAOB (Yrojb, IPUPOIHBIN Ta3,
He(Th), MPOAYKTHI X MEPEePadOTKH, UX POJIb B OBITY M MPOMBILIIEHHOCTH

4.3

XVUMHUYECKU HKCIEPUMEHT: H3ydYeHHe OOpasloB MaTepHalioB (CTEKIIO,
CIUIaBbl METAJUIOB, OJMMEPHbBIE MATEPUAIIbI)
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(KOJJM®UKATOP) MPOBEPSIEMBIX TPEBOBAHMII K

PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJLHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI
N DJJEMEHTOB COJIEP) KAHUS 11O XUMHUHN

J11st mpoBeieHHs] OCHOBHOTO TOCYIApPCTBEHHOI0 AK3aMeHa 1o xumuu (nanee — OI'D

0 XHWMHH) HCIONB3yeTcd MepeyeHb (KOAU(PUKATOp) MPOBEPSIEMBIX TPEOOBAHUM K

pe3yjabTaTaM OCBOCHUA OCHOBHOM O6paSOBaTeJIBHOI>'I nporpaMmMbl OCHOBHOI'O 06IJ_I€FO

O6pa3OBaHI/ISI N 3JICMCHTOB COACPIKAHUA.

IIpoBepsiembie Ha OI'D 1m0 XUMUHN TPeOOBAHMSA K pPe3yJIbTATAM OCBOCHMS

OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

Kon
IPOBEPSEMOTO
TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yjbTaTaM 0a30BOTO
YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbI
OCHOBHOTO 00111eT0 00pazoBanusi Ha ocHoBe OI'OC

1

HpGIICTaBJ'IeHI/Ie .

1.1

O II03HABAE€MOCTH SIBJICHUM npupoabl, ITOHHUMAHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XMMHUYECKOM HAaYKHN Kak oOnactu COBPCMCHHOT'O
CCTCCTBO3HAHMUs, KOMIIOHCHTA 06meﬁ KYJIbTYPBI H Hp&KTH‘IGCKOfI
ACATCIIBHOCTH YCJIOBCKA B YCIIOBUAX COBPCMCHHOI'O O6HIGCTBa;
IMOHMMAaHHUC MCCTAa XUMHUHU CPCOU APYIUX CCTCCTBCHHBIX HAYK

1.2

O Hay4HBIX METOJAaxX IO3HAaHHUs, B TOM YHUCJIE SKCIEPUMEHTAIBHBIX U
TEOPETUUECKUX METOAAX MCCIEIOBAHUSA BEIIECTB W U3YUYCHHS
XUMHUYECKMX  peakUui; yMEHHE  HCIOJIb30BaTh  MOJEIM JJIs
O0OBSICHEHUS CTPOCHHSI aTOMOB U MOJICKYJT

1.3

o chepax nmpodhecCHOHAIBHOM JeATeIbHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHKEHHSIX
XHUMHAYECKOW HAYKH, YTO ITO3BOJIUT OOYYArOIIMMCS pPaccMaTpUBATh
XUMHUIO Kak chepy cBoelt Oyaymien mpodeccrnoHaaIbHOM AesTeTbHOCTH
¥ CclIeJIaTh OCO3HAHHBIN BEIOOP XUMHUHU KaK MPOQIILHOTO MPeaMETa

IIPH TIEPEX0/Ie HAa YPOBEHBb CPEAHETO OOIIET0 00pa3oBaHHUS

Brnanenne cucrtemMoil XMMHWYECKHX 3HAHUM W YMEHHUE MPUMEHATH
CHUCTEMY XMMHUUYECKHUX 3HAHHUH, KOTOPasi BKJIKOYAET:
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2.1

BO)KHEHIIME XUMHYECKUE IIOHATHSA. XHMHYCCKHH DIJIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, IPOCTOE U CI0KHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOJHAs CMEChb, OTHOCUTEIBHBIE aTOMHAs W MOJEKYJspHas
MaccChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIN
00beM, OKCHUJI, KHUCIIOTa, OCHOBAHUE, COJIb (CPEIHSS ), XUMUUECKast

peaKius, pEeakUUd COEAUHEHUS, pPEAKUUHM pPa3I0KEHUS, PpEaKUuu
3aMEIleHHs], peaKkIMi OOMEHa, TeIUIOBOM 3 (EKT peakiuu, 3K30- U
SHIAOTEPMHUYECKHE PEAKLUHU, PACTBOpP, MACCOBAas JOJISI XMMHUYECKOIO
3JIEMEHTA B COEIMHEHNH, MAaccOBasi 1OJISI U MPOLIEHTHAs KOHLIEHTPALIUs
BEILIECTBA B pPAcTBOPE, SAPO aTOMa, OJJIEKTPOHHBIM CIIOM aroma,
aTOMHasi OpOUTAJb, PAINYC aATOMA, BAJIGHTHOCTh, CTETIEHb OKUCIICHHUS,
XUMUYECKasi  CBf3b,  DJIEKTPOOTPULATENBHOCTh,  NOJISIPHAS U
HEMOoJIsIpHAsl KOBAJIEHTHAS CBSI3b, HIOHHAS CBSI3b, METAJNINYECKAS CBS3b,
KpUCTAJUIMYECKAs] pelerka (aTOMHasl, HMOHHAs, METaJuIM4ecKas,
MOJIEKYJISipHasi), UOH, KaTUOH, aHMOH, DJIEKTPOJMUT U HEIIEKTPOJIUT,
ANEKTPOIUTHYECKAsT JMCCOLMALMA, pPEeaKIMd HMOHHOTO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE peakuuu, OKHCIIUTEND U
BOCCTAHOBHTEIIb, OKHCIEHHE M BOCCTAaHOBJIIEHUE, DIJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHMBbIE pPEaKIluHu,
CKOPOCTh XUMHMYECKOW peakuuu, karanuzarop, I[IJIK, xopposusa
METaJIJIOB, CIUIABBI

2.2

OCHOBOIIOJIAralIIMe 3aKOHbl XHMHUU: 3aKOH COXpPaHEHHUS MAcCCHhI,
nepuoanyeckui 3akoH .M. MengeneeBa, 3aKOH MOCTOSHCTBA
cocTaBa, 3aKOH ABOTaapo

2.3

TEOPUU  XUMHU: aTOMHO-MOJIEKYJISIDHAsE ~ TEOpHs, TEOpUs

BHSKTpOHHTH‘{eCKOﬁ AuCConanmu

Brnanenue ocHOBaMy XUMHUYECKOM IPaMOTHOCTH, BKITIOYAIOIIEH:

3.1

yYMEHHUE IPaBUIIbHO MCIO0JIb30BaTh U3YUEHHbIE BEILIECTBA U MAaTEPUAJIbI
(B TOM uHCIie MUHEpAIbHbIE YyMOOpEHUS, METajulbl M CIUIABHI,
NPOJYKTHl TEPEPadOTKH MPUPOTHBIX HCTOYHUKOB YTIJIEBOJIOPOIOB
(yrnsa, mpupoHOTO Tra3za, HeTH) B OBITY, CEIBCKOM XO3SMCTBE, Ha
IPOM3BOJICTBE M MOHUMAHWE 3HAYCHUS KUPOB, OCIIKOB, YTIICBOIOB JIJIS
OpraHu3Ma 4YeJIOBEeKa; yMEHUE MPOTHO3HPOBATH BIMSHUE BELIECTB U
XUMHUYECKUX MPOIECCOB HAa OpPraHu3M YEJIOBEKa U OKPYKAIOUIYIO

NpUpPOAHYIO CPCAY

3.2

yMEHUE HHTETPUpPOBATh XMUMHUYECKHE 3HAHUS CO 3HAHMSIMU JIPYTUX
y4eOHBIX TPEAMETOB
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3.3 HaJU4Me OMbITa pabOThl C PAa3IMUYHBIMU UCTOUHMKAMH HWH(OpMAIIIU
no XUMHUM (HaydyHass M HAy4YHO-TIOMYJsipHAs JUTEpaTypa, CIOBapH,
CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4 yMEHHUE OOBEKTHBHO OIIEHHWBATh HH(OpMAIIMIO O BEIIECTBAX, HUX
MpEBpaIICHUAX U MTPAKTUIECKOM MTPUMEHEHUU U YMEHUE
UCIIOJIB30BaTh €€ JJIsl PEIICHUs yueOHO-TT0O3HABATEIbHBIX 3a1a4

4 Brnanenne ocHoBaMHM MOHATHIHOTO ammapara U CHUMBOJUYECKOTO
SI3bIKa XUMUU JUIsI COCTaBJICHUST (hOPMYJT HEOPTaHUYECKUX BEIIECTB,
YpaBHEHUM  XUMHYECKHUX  pEaKIUil; OCHOBAMH  XHMHYECKOU
HomeHkIatypsl (IUPAC u TpuBuanbHoi)

5 YMeHue oOBSICHATH CBSI3h MOJIOKEHUs 3yieMeHTa B Ilepuoaunueckoit
CUCTEME C YHCJIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB MW 3apsj sjapa, oO0Iee 4Yucio
AJICKTPOHOB), pacHpeeeHUEM dJIEKTPOHOB TO DJHEPreTHUYeCKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX MEPUOIOB, KAIUS U KaJTbIIUS

6 [IpencraBienue o NepUOANIECKOM 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB (paJuyc aTroma, 3JIEKTPOOTPULIATEIBHOCTH), MPOCTHIX H
CJIOXHBIX BELIECTB OT TIOJIOKEHHsI 3JIeMeHTOB B Ilepmoanueckoii
cucteme (B MaJIbIX IEpUOaX U TNIaBHBIX MOATPYIINAX) U 3JIEKTPOHHOTO
CTpOEHUS aTOMa

7 YMeHnue knaccuuIpoBaTh:

7.1 XUMHUYECKUE DIIEMEHTHI

7.2 HEOpraHUYECKHUE BEIIECTBA

7.3 XUMHUYECKUE PEAKITUU

8 YMeHue onpenesirh:

8.1 BaJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUYECKUX SJIEMEHTOB, 3apsij
MOHA

8.2 BUJ] XUMHUYECKOU CBS3U U THI KPUCTAIIMYECKON CTPYKTYPHI B
COEIMHEHUAX

8.3 XapaKTep Cpeabl B BOJAHBIX PACTBOPAaX BEIIECTB (KUCIOT, OCHOBAHUI)

8.4 OKHUCIIUTEIb U BOCCTAHOBUTED

9

YMeHune xapakTepu3oBarh GU3NUECKUE U XUMUYECKHUE CBOMCTBA:
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9.1 IPOCTHIX BEHIECTB (KUCIOPOA, O30H, BOAOpPOA, Tpadur, anmas,
KpeMHuM, a3oT, ¢ochop, cepa, XJIOp, HATPUH, Kalud, MarHui,
KaJIBITUH, ATFOMUHUMN, JKEJIe30)

9.2 CJIOKHBIX BEIIIECTB, B TOM YHCJIE X BOJAHBIX paCTBOPOB (BOJ1a, aMMHUAK,
XJIOPOBOAOPO/, CEPOBOAOPOJ, OKCUABI U TMAPOKCHIBI MeTaioB | —
ITA rpynmn, amomunus, meau (1), nunka, xeneza (I u III), okcums
yraepoaa (II u 1V), kpemuus (IV), azora u ¢pocdopa (III u V), cepsl
(IV u VI), cepuucras, cepHasi, a3oTuctas, azoTHas, ¢ocdopHas,
yroJibHasi, KpeMHHUEBAsl KUCIIOTa U UX COJIN)

9.3 OPOrHO3UPOBATh M XapaKTepu3oBaTh  CBOMCTBAa  BEIECTB B
3aBUCUMOCTH OT MX COCTaBa W CTPOCHHUS, MPUMEHEHUE BEIECTB B
3aBUCUMOCTH OT UX CBOWCTB, BO3MOXKHOCTh MTPOTEKAHHUS XUMUUECKUX
IpEeBpaIeHU B PA3JIMYHBIX YCIOBHIX

10 YMeHHe COCTaBIsATh MOJIEKYJISIPHBIC U HOHHBIC YPABHEHUS PEaKIIUH,

B TOM YHUCJIE:

10.1 peakiuii HOHHOTO 0OMeHa

10.2 OKHUCJIMUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIHii

10.3 WUTIOCTPUPYIOIIMX XWMHUYECKHE  CBOMCTBA M3YUYEHHBIX KJIACCOB
(TpyIIl) HEOPraHMYECKUX BEIIECTB

10.4 MOJITBEPKAAIOITUX TEHETUYECKYIO B3aMOCBSI3b MEXKy HUMU

11 YMeHMe BBIYUCIATh (IPOBOJUTH PACUETHI):

111 OTHOCHUTEJIbHYI0 MOJICKYJSIPHYI0O M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTA B COEIMHEHUN

11.2 MacCOBYIO JIOJIO BELIECTBA B PaCTBOPE,

11.3 KOJINYECTBO BEIIECTBA U €r0 Maccy, 00bEM razoB

11.4 0 YypPaBHCHHSIM XUMHUYECKUX PEaKIUd W HAXOIUTh KOJIHYECTBO
BEIIECTBA, O0BEM U MACCy PEAareHTOB WU MPOTYKTOB PEAKITUN

12

Brnanenuie (3HaHHE OCHOB):
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121 OCHOBHBIMH ~ METOJaMHM  HAYy4YHOTO  TMO3HaHUsA  (HaOJIOJIeHuUE,

U3MEpEHUE, SKCIEPUMEHT, MOJIEIMPOBAHKE ) IPU U3YUEHUU BEILIECTB U
XUMHUYECKUX SBJICHUH; YyMeHHe cQopMylupoBaTh MpolieMy U
IPEMJIOKUTD ITYTH €€ PELIEHUS

12.2

Oe3omacHol paboOThl C XMMHUYECKHMMHU BEHIECTBAMHU, XHMHUYECKOU
oCyJ1I0M U 1a00paTOpHBIM 000PYI0BAHUEM

12.3 paBUIaMu O€30MacCHOT0 0OpAaIlleHUs C BEIIECTBAMU, UCIIOIh3YEMbIMU

B IMOBCEJIHEBHOM JKU3HU, MTPAaBUJIAMH TTOBEJICHUSI B 1IEJISIX COCPEKEHUS
310POBbsI U OKPYXKAIOWIEH NPUPOJHOW CpEIbl, NMOHMMAaHUE Bpela
(omacHOCTH) BO3JCHCTBUSI Ha JKUBBIE OPraHU3MBI OMpPEACICHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS U MPEIOTBPAIICHHUS UX BPETHOTO
BO31EUCTBUS

13 Hanuuue IMPAKTUYICCKUX HABBIKOB IINITAHUPOBAHHA H OCYIICCTBIICHUSA
CICOYIOMNX XUMHYCCKUX SKCIICPUMCHTOB:

13.1 N3YUYCHHC U OITMCAHHC (1)H3H‘I€CKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUC C
(1)I/I3I/I‘-I€CKI/IMI/I N XUMHWYCCKHUMU ABJICHUSAMU, OIIBITHI,

WINTIOCTPUPYIOIUC ITPU3HAKH ITPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ

13.2 N3Y4YCHHC croco0oB Pa3aCIICHUA cMmecen

13.3

MOJIyYEHHUE KUCIOPO/1a U U3yUYEHUE Er0 CBOMCTB; OJIYyYE€HHUE BOAOPOaa
U U3yYEHHE €ro CBOMCTB; MOJYYEHHUE YTIJIIEKHCIOrO ra3a U U3y4eHue
€ro CBOMCTB; MOJIYYCHUE AMMHUAKa U U3y4YEHUE €0 CBOMCTB

13.4 IIPUTOTOBJIEHUE  PACTBOPOB C ONPEAECICHHOM MAacCOBOM  JIOJIEH
PacTBOPEHHOI'O BEILIECTBA

13.5

NPUMEHEHUE WHIMKATOPOB (JlakMmyca, METUJIOpaHXKa U
dbeHondTanenHa) s onpeIesICHUs XapakTepa CpeIbl B pacTBOpax
KHUCJIOT M IeI04Yei

13.6

VCCIIEIOBAHUE W ONHMCAHHE CBOWCTB HEOPraHWYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YUYECHHUE B3aUMOAECHUCTBUS KUCIOT C METAJUIAMHU,
OKCHJAaMHU  META/UIOB, PACTBOPUMBIMM W  HEPACTBOPUMBIMHU
OCHOBAaHMUSIMM, COJISIMH; TIOJIlyYCHHUE HEPACTBOPUMBIX OCHOBAHWI;
BBITCCHEHHE OJHOTO MeETajla JPYrMM U3 pPacTBopa  COJIM;
uccieoBaHie aM(OTEpHBIX CBOMCTB THAPOKCUAOB AIIOMUHUS U
LMHKA
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13.7

PEICHUC OKCIICPUMCHTAJIbHBIX 3aAa4 IO TCMaM: «OCHOBHBIE KJIACCHI
HCOPraHNn4CCKHX COCﬂHHCHHﬁ)); ((3J'I€KTpOJ'II/ITI/I‘-IeCKa$I

aucconuanusay; «BaxHenmne HEMETalIbl MW HMX COCIOUHCHUS;
«Baxxgennme MeTauIbl 1 UX COETMHEHUA)

13.8

XAMHYECKHE  OKCIIEPUMCHTHI,  WUTFOCTPHPYIONIUE  NPU3HAKU
NIPOTEKAHMS PEAKIMi MOHHOTO OOMEHA; Ka4eCTBCHHBIC PEaKIMHM Ha
IPHUCYTCTBYIONIME B BOJHBIX PAacTBOpax HMOHBI: XJOPUI-, OpOMUI-,
woaua-, cyiaedar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
TUIPOKCUI-MOHBI, KATHOHBI aMMOHHMSI, MarHHsl, KaJbIUs, aTFOMUHUS,
xenesa (2+) u xenesa (3+), meau (2+), IuHKa

14

YwMeHue:

14.1

MNpCaACTaBATL PC3YyJIbTATBI OKCIICPUMCHTA B (bOpMe BBIBO/J0OB,
J0Ka3aTCJIbCTB, Fpa(l)I/IKOB )41 Ta6J'II/III U BBIABJITH SMIIMPHUYCCKUC
3dKOHOMCPHOCTHU

14.2

YCTAHABJINBATH CBA3U MCKIY PCAJIBHO Ha6J'IIO,ZIaCMLIMI/I XUMHYCCKUMH
ABJICHUAMMA U ITPOLCCCaAaMU, ITPOUCXOAAINNMMHA B MAKpPO- U MUKPOMHUDPC,
00BACHATH IMPUYNHBI MHOFOO6pa3I/I}I BCHICCTB

IlepeyeHb 3J1€eMEeHTOB cOJIeP:KAHUS, IPOBEPSIEMbIX HA OCHOBHOM I'OCY/IapCTBEHHOM

IK3aME€HE 110 XUHMHUH

Kon [IpoBepsaeMblii 3IEMEHT CONEPKAHUS
1 [lepBoHayanbHBIE XUMUYECKUE TTOHATHUS

11 YucTteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMeceit

1.2 ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3IeMEHThl. CHMBOJIBI XUMUYECKUX
sneMeHTOB. [IpocThie U ClIOXKHBIE BEIIECTBA.

1.3 | Xumnueckas Gpopmyia. BaneHTHOCTH aTOMOB XMMHUYECKHX IIEMEHTOB.
CreneHb OKUCTICHUS

14 |3akon mocrosHcTBa coctaBa BemecT. OTHOCHTENbHAS aTOMHAs Macca.
OTHocuTenbHass MOJIEKYJsIpHass Macca. MaccoBasg [0S XUMHUYECKOTO
AJIEMEHTa B COCIMHECHUU

1.5  |KonuuecTBo BemecTBa. Monb. MonspHas Macca. MosspHbIil 00beM ra3os.
B3anMocBs3b KOIMYECTBA, MACCHI M YKCIIA CTPYKTYPHBIX €AMHUIL BEIlIECTBA
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1.6

duznyeckue U XMMUYECKHUE SIBJICHUSA. XUMHUUECKasi peaklys U €€ MPU3HAKY.
3aKOH COXpaHEHHUS MACChl BEUIECTB. XUMUYECKHUE YPaBHEHUS

ITepuonnueckuii 3akoH u Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB

.. Menneneea. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuil 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX DJIEMEHTOB
J.N. Menneneesa. [lepuonsl u rpymnsl. PU3NYECKUNA CMBICII ITOPSAIKOBOIO
HOMEpa, HOMEPOB IIEpUOJIa U IPYIIILI AIIEMEHTA

2.2

Crpoenune atomoB. CoctaB aTOMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHHe
ANEKTPOHHBIX O000JI0YEK aTOMOB NEpBBIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepnognueckoit cucremsl .M. MenneneeBa

2.3

3aKOHOM€pHOCTI/I B M3MEHCHHMHU CBONCTB XMMMYECKHUX DJIEMECHTOB IMCPBLIX
TpEX Iepruoaos, KaJiusd, KaJIbIIUA (pazmyca aTOMOB,
QJICKTPOOTPHUIATCIIBHOCTHU, MCTAJINIMUCCKUX N HCMCTAJNIMICCKUX CBOﬁCTB) Hu
50,4 COG}II/IHCHI/Iﬁ B COOTBCTCTBUH C ITOJIOKCHHUEM 3JICMCHTOB B

HepI/IO}II/I‘{CCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CTpOGHI/IG BCIICCTBA

3.1

Xumudeckas cBsi3b. KoBajgeHTHas (I'[OJISIpHaH 141 HGHOJ’I}IpHa}I) CBA3b.
QHGKTPOOTPI/IHaTGJILHOCTB XUMHMYECKHUX dJeMeHTOB. MonHas CBA3b.

Mertammnyeckas CBSI3b

3.2

Tumnel KpUCTAUIMYECKUX PEUICTOK (aTOMHas, WOHHAsA, METaUIMuecKasi),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEILIETKU U BUAA
XUMHUYECKOU CBA3U

Baxuelmue npeacraBUTENM HEOPraHUYECKHUX BemecTB. HemeTamnsl u ux
coeqnHeHnsa. MeTajuibl 1 UX COeUHEHUS

4.1

Knaccudukanus n HOMEHKIATypa HEOPTraHUYECKUX COCIMHEHUI: OKCUIOB
(coneobpa3yrormiue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIe) u
HecoJIe00pa3yromure; OCHOBaHUN (IEJI0YH U HEPACTBOPUMBIE OCHOBAHMS ),
KHUCIIOT (KHUCIOpOJACOJepkKalue H OECKUCIOPOJHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJel (CpeIHUX U KUCIBIX)

4.2

®u3nueckue MW XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJOpOJA, XJI0pa, KUCIOPOAa, CEPh, a30Ta, Pocdopa, yriepoaa, KpeMHUs
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4.3 OU3NYECKUE U XUMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JINTHS,
HATpUsl, KAJINS, MATHUS U KaJIbLKs, aJJFOMUHHUS, KETe3a.
DIEKTPOXUMHYECKUH P HANIPSYKEHU METAJIOB

4.4 du3nueckue M XAMUYECKHME CBOMCTBA  BOJAOPOJHBIX  COEAUHEHHUU
HEMETAJUIOB: XJIOPOBOIOPO/a, CEPOBOIOPOAA, AMMHUAKA

4.5 dusnyeckrue U XUMUYECKHE CBOMCTBA OKCUJIOB HeMeTayioB: ceprl (IV, VI),
azora (I, IV, V), dochopa (111, V), yraepona (II, IV), kpemuus (IV).
[Tony4yeHre OKCHI0B HEMETAILIIOB

4.6 XuMuyeckue cBoiicTBa okcu10B: MeTassioB [A — IIIA rpynmn, nunka, meau (11)
u xenesa (I, III). TlomyyeHue okcu0B METAIIIOB

4.7 XUMHUYECKUE CBOMCTBA OCHOBAaHUM W aMOTEPHBIX THAPOKCHIOB (Ha
puMepe TUIPOKCUI0B alIFOMUHMS, Keme3a, IMHKA). [lonyyenne ocHOBaHUM
U aM(OTEPHBIX TUIPOKCUJIOB

4.8 O6mmue XUMHYECKHE CBOWCTBA KHUCJIOT: XJIOPOBOJOPOIHOM,
CEPOBOJIOPOIHON, CEPHUCTOM, CEPHOM, a30THOH, hochHOpHOM, KPEMHUEBOMH,
yroiapHoH. OcoOble XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEpHOU H
a30THOM KHCIOT. [lonyueHne KucioT

4.9 OO61mue XuMUYeCKre CBOMCTBA cpetHuX coselt. [lonmydenue comneit

4.10 [Tonyyenue, cobupanue, pacrno3zHaBaHHUE BOJIOPOJA, KHCIOpOAa, aMMHaKa,
YIIIEKUCIIOTO Ta3a B 1abopaTopuu

411 |IlonydyeHue aMMmuaka, CEpHOM M a30THOW KHUCJIOT B MPOMBIILICHHOCTH.
OO61ue crocoOb! MOTyYeHUsS METAIOB

412 | I'enermueckas cBs3b MEXKy KJaccaMl HEOPTaHUYECKUX COCTMHEHUIN

5 XUMHYECKUE pEaKIUU

5.1 | Knaccudukamuss XUMHYECKUX PEAKIMI 10 pPA3THYHBIM TPU3HAKAM: I10
YUCIly M COCTaBY YYAaCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY
s dexTy, Mo H3MEHEHUIO CTETICHEW OKUCICHUS XUMUYECKUX DJIEMEHTOB

5.2 TemmoBoit 3PheKT XUMUYECKONW PEAKIUU, TEPMOXUMHUYECKHUE ypaBHCHHUS.
DK30- ¥ S3HAOTEPMHUUECKUE peaKuu. TepMOXUMUYECKHE YPaBHEHUS

5.3 OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peaKIuu. Oxucaurenu u

BOCCTaHOBUTENU. [Iporiecchl OKUCICHUSI U BOCCTAHOBJICHUS. DJIECKTPOHHBIN
0ajaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN PEaKIIUU
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5.4

Teopuss  JJIEKTPONUTHYECKOM  aucconuanuu.  KaTMoHBI,  aHHUOHBL.
DNEKTPOIUTHI U HEANEKTPOJIUThl. CHIIbHBIE U C1a0bIe SJIEKTPOJIHUTHI.

CreneHp qUCCOUAAIINN

5.5

Peaxiiuu nonHoro oomMeHa. Y ciaoBus NPOTEKaHUS Peakiii HOHHOTO OOMEHa,
MIOJIHBIE U COKPAILICHHBIE HOHHBIE YPABHEHUS PEAKLINMI

XUMUA U OKpY>Karollas cpena

6.1

BemecrBa 1 marepuainbl B [OBCEIHEBHOM XM3HU 4esoBeka. be3omacHoe
UCIIOJIb30BaHKUE BEIIECTB U XMMHYECKUX pEaKIil B 1ab0paTopuu U OBITY.
[lepBast nomMoIIb NPU XUMHYECKUX 0KOTaX U OTPABICHUSAX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpYXKawIied cpeabl (KUCIOTHBIC O],
3arps3HEHUE TTOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS
[Ipenenvuas nomyctumas koHnentpaius BemiectB (I[1JK). Pons xumuu B
pelIeHNH DKOJOTUYECKUX MpoOsieM. YCWICHHE MapHUKOBOro 3(ddekra,
pa3pylieHue 030HOBOTO CJIOA

6.3

[Ipumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN
B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM Xo3siiicTBe. [Iprmenenmne
METAJUIOB M CIUIABOB (CTajb, YyTyH, IIOPATIOMHUHMNA, OpoH3a) B OBITY U
IPOMBILIJIEHHOCTH MX coeauHeHuil. [loHATHE O KOppO3MM METAaIIIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOPPO3UU

6.4

[TpupoHbIE WCTOYHHUKH YTIIEBOIAOPOIOB (YTroib, TMPUPOIAHBINA Ta3, HEPTH),
POJIYKTHI UX TIepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIIICHHOCTH

6.5

[lepBoHauanbHBIE MOHATHUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COSAMHEHHIX
yriaepoaa (MeTaH, 3TaH, 3TWIEH, aleTUIICH, 3TaHOJI, TJIUUEPUH, YKCYCHas
kucnorta). [loHsiTe 0 OMONIOrMYecKH Ba)KHBIX BEIIECTBAX: JKUpax, OelKax,
YIJIEBOAAX — U UX POJIM B )KU3HU YEJIOBEKA

PacueTnr:

7.1

o ¢popMysiaM XUMHUCCKUX COCTUHEHUN

7.2

Macchl (MaccOBOM) A0JIM PACTBOPEHHOI'O BEIIECTBA B pacTBOPE

7.3

10 XUMHUYCCKUM YPAaBHCHUAM
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