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Menepansnan padovas aporpasma | Xusmmn 89 xnaccs (Gasonuit yponens)
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Oegepansian padoas ApOrPAMMa Xusmnn 89 nacest (Gasonntit yponens)

Menepansias padboyan nporpaMma no yueOHomy npeamery «Xumus» (dazosui
VPoBeHs) (npeamernas 00acTh  «ECTCCTBCHHO-HAYUHBIC NPEAMETHIY)  BKIOYACT
NOACHHTEILHYIO 3ANHCKY, COACpKaHne 00YVHCHHA, TUIAHHPYEMBIC Pe3Y/IbTaThi OCBOSHHA
NPOrpaMMbl 10 XHMHH, TEMATHHECKOE MJIAHHPOBAHHE.

[MoscuuTe/bHas 3anueKka OoTpakaeT ObUME HeaM W 3aJa4M M3YUCHHA XHMHM,
XapaKTePUCTHKY NMCHXOAOIHYSCKHX MPEANOCLIIOK K €€ M3VHCHHIO O0YHaloumMucs,
MECTO B CTPVKTYpE Y4eOHOr0 IU1aHa, a TaKkke MOoAXoAsl K OT0opy COACpKaHHs,
K ONPEIEICHHIO IAHHPYEMBIX PE3YJIbTATOB.

Conepxanne o0O0yqeHHMSs  PacKpbIBAET  COJAEPAKATE/IbHLIC JIMHUH, KOTOpBIE
NPEeIAraloTes Uia 00A3aTe/IbHOr0 HIYMEHHA B KQAKJIOM KJIAcCe Ha YPOBHE OCHOBHOIO
obuero obpazoBanus.

[ianupyembie  pesyabTarhl  OCBOCHMS  NPOrPaMMbl MO XHMHH  BKJIOYAIOT
JNYHOCTHLIC, MCTANPCAMCTHLIC Pe3VABLTATH 338 BECH NEpHoaA O0YHCHHS HA YPOBHE
OCHOBHOrO 00wero odpa3zoBaHns, a TAKKE MPEAMETHLIE AOCTHHKEHHMA O0VHAIOUIEroCcs
34 KK/IbI roa oDy4eHns.

MOACHHTEJIBHAS 3AITHCKA

[lporpaMma no XHMHH HA YPOBHE OCHOBHOrO o0mICro 00pa3OBAHMA COCTABACHA
Ha OCHOBE TpeDoBanuil K pe3yibTaraMm  OCBOCHHA OCHOBHON oOpasosarenbHO#
nporpaMMel  OCHOBHOIO 00wmero obpasosanus, npeacraieHusix 8 OI'OC 000,
a TaKkKe Ha ocHOBe (eaepanbHoil paboueil mporpaMMbl BOCIIHTAHHA M € Y4ETOM
KOHUENIMH mnpenojasaHns  yueOHoro mnpeamera «Xumus» B 00pa3oBaTeIbHBIX
opranmsauuax Poceuiickoil deaepannmn,

[Mporpamma no xumun paspaborana ¢ He/abIO OKA3aHUA MCTOAMYECKOR NMOMOLIK
VUHTENK B CO3AaHun pabouci nporpaMmsl 110 yueGHOMY NpeaMery,

[porpaMsa no XuMuH JaéT npejcrasieHne o nensx, obue crparerun odyueHns,
BOCTIMTAHHA M Pa3BUTHA  OOYHMAKOWIMXCA  CpeAcTBaMM  y4eOHOro  npeamera,
VCTAaHARIHBACT  OOA3ATE/IBHOC  MPEAMETHOE  COACpKaHHE,  MpeAyCMATpPHBaeT
pacnpesieneHne ero no KaccaM H CTPYKTYPHPOBAHHE 110 pasaeaM H TEMaM MporpaM bl
M0  XHMHM, ONPCACHSCT KOJIMYCCTBCHHBIC M KAYCCTBCHHBIC  XApakTCPUCTHKM
COACPIKAHMA, PCKOMEHAYEMYIO NOCHCA0BATCABHOCTE H3YUCHHA XHMHH C  Y4Erom
MEKNPEAMETHBIX W BHYTPHIPEAMETHBIX CBA3eH, norukm yueGHOro npouecca,
BO3pAcTHBIX OcoOeHHOCTEH O0yvaloWMXCA, ONpeACfeT BO3MOXKHOCTH [NpeaMera
s peannsannn TpeboBanmii K pe3vabTaTaM OCBOCHHA OCHOBHOMR 0OpaszoBatenbHOl
MPOrpaMMel Ha VPOBHE OCHOBHOIO o0mero odpasopanus, a Tawke TpeboBanmii
K pe3yiabratam 00y4CHMA XHUMHM HA YPOBHC LEJICH M3YHCHMS NPEAMETa M OCHOBHBIX
BHJIOB VICOHO-NO3HABATE/ILHON ACATEILHOCTH 0D YHAIOWErOCA 110 OCBOCHHIO YHEOHOTO
COACPKAHHS.



Mesepaisian padovas AporpaMma Xuatpn 89 xnacent (Gasonlit VPOREHS )

3HAHME  XHMHMM  CAVAHMT  OCHOBOWH i QOPMHPOBAHMA  MHPOBO3IPCHNA
OOYUAIOIErOCs, €ro NPEACTARACHHIT O MATCPHANLHOM CAMHCTBE MHPA, BAKHYIO POJib
urparoT (opMHpyeMbie XHMHEH NPEACTABICHNA O B3AHMONPEBPAILLCHHAX JHEPIHH
H 00 9BOMIOUMH BEIISCTB B MNPHPOAC, O NYTAX pelieHus robaibHeiX npodiem
VCTOHYMBOIO Pa3BHTHA HCJOBEHECTBA ~ CHIPLCBOH, IHEPreTHHECKON, NUIICBOH
H IKONOrMYECKoi 0e30nacHocTH, npodiem 31paBooXpaHeHns,

H3yuenne XuMum:

Ccnoco0CTBYET peaM3auny BOIMOMXKHOCTEH Ans camopassuTus H (GopMHUpORaHHSA
KYJILTYPBI JIHYHOCTH, €€ o0uiei # GyHKUHOHATLHON MPaMOTHOCTH,

BHOCHT BKJal B (POPMHPOBAHWE MBIUUIEHHA W TBOPYECKMX CrnocoOHOCTEH
O0Y4alOIMXCA,  HABBIKOB  HMX  CAMOCTOATENbHONH  y4eOHOH  JeATENbHOCTH,
IKCICPHMCHTATLHBIX WM HCCJICHAOBATEABCKMX  YMCHMI,  HCOOXOMMMBIX KAk
B NOBCCAHCBHON KHIHK, TAK # B NPOPCCCHOHANBHON ACATEALHOCTH

IHAKOMUT CO creunHKOi HAYYHOrO MBILUICHHA, 3aK/1a/1bIBACT OCHOBLI 1IEJIOCTHOIO
B3MIAa HA C€AWHCTBO MNPHPOJALI W YEJOBEKA, HABIACTCA OTBETCTBEHHLIM ITANOM
B JopMHPORAHHH ECTECTBEHHOHAYYHOII rpaMOTHOCTH O0OYHAIOUIHXCA,

crnoco0eTryeT POPMHPOBAHHIO LHEHHOCTHOTO OTHOLICHHA K €CTECTBEHHO-HAYYHBIM
HAHWAM, K NPHPOJE, K HEJI0BEKY, BHOCHT CBOH BKAAA B IKOJOrnYeckoe odpazoBaHne
00 yuaroIIMXCa,

Janusie wHanpasnesus B oOyueHun  xumun  obecneunsarores  cnenudukoii
coAepIKaHnA yHeOHOro NPeaIMeTa, KOTOPbI ABIACTCA NEJarorH4ecky ananTHpoBaHHbIM
oTpakenneM 0a30BOi HAYKH XHMHH Ha ONPEACIEHHOM ATane e€ paBuTHs.

Kypc XHUMHHM Ha YPOBHC OCHOBHOrO o0uiero o0pasoBaHus OPHCHTHPOBAH
Ha OCBOCHHC O0YHAIOIMMMCA CHCTEMB! NEPBOHAYAILHBIX MOHATHIH XHMHH, OCHOB
HECOPraHHYCCKONH XHMHH M HECKOTOPBLIX OTAC/LHBIX 3HAYMMMBIX NOHATHIH OPraHHYeCcKOi
XHMHH,

Crpykrypa cOACpKaHMS NPOrpaMMbl M0 XHMHH CPOPMHPOBAHA HA OCHOBE
CHCTEMHOTO NOAX0AA K € H3ydennio. CoaepkaHne CKIaAbIBACTCA W3 CHCTEMbI TIOHATHI
0 XHMHYECKOM 37IEMEHTE M BEUICCTBE M CHCTEMbI MOHATHH O XMMHYECKOH peakuHi.
O0¢ 9TH CHCTEMBI CTPYKTYPHO OPraHM3OBaHbL 110 NPHHUMIY [OCAC0BATENBHONO
Pa3BHTUA 3HAHMI HA OCHOBE TEOPETHUECKHUX NPEACTABICHHIT PA3HOI0 YPOBHA!

ATOMHOMOJIEKVJIAPHOIO YMEHHA KAK OCHOBBI BCENO CCTECTBOHAHMNA,

[Nepuoanyeckoro 3akona /1. M. Menaeneera kak OCHOBHOIO 3aKOHA XHMHH,

VHCHHA O CTPOCHHH aTOMa H XHMHYECKOH CBAZN,

MPEACTABACHIA 00 MCKTPONHTHHECKON ANCCONMALINHN BCIIECTS B PACTBOPaX,

TCopeTHYCCKHE 3HAHUA PACCMATPHBAIOTCS HA OCHOBE IMITHPHYCCKH NOIYHEHHBIX U
OCMBICICHHBIX (PAKTOB, PA3BHBAIOTCH MOCAEA0BATENLHO OT O/IHOIO YPOBHS K JAPYrOMY,
BHINOAHAS  (QYHKUMM OOBACHEHHS M NPOrHOZMPOBAHHA CBOKHCTB, CTPOCHMS ¥
BO3MOXHOCTEH MPAKTHHECKOrO MPUMEHEHHA H MOJIVICHHA H3YIAEMbIX BELIECTB,



Deepaiaian p.l'f\l"l::x AporpaMma Xuann 89 nacest (Gasonnsit yponess)

OCBOCHHE NMPOrPAMMBE 110 XHMHHK CIIOCOOCTBYET (POPMHPOBAHNIO NPEACTARICHHS
0 XHMHYECKOH COCTaBIAIOMICH HAYYHON KapTHHbl MHpPa B JIOTHKE €€ CHCTEMHOI
NPHPO/LE, LEHHOCTHOTO OTHOIICHHA K HAYYHOMY 3HAHHKO H METOAAM NOZHAHWS B HAYKE,
M3yueHne XUMHUH NPOMCXOINT ¢ MPHBJICYCHNUEM 3HAHNI M3 PAHCE H3YUCHHBIX Y4eOHbIX
npeameToB: «Okpyxarowmil Mupy, «buonorua. 5-7 knaccs» u «Pu3uka. 7 Knace»,

[Tpy M3yHMEHHH XUMHH MPOMCXOAHT (POPMHPOBAHKHE 3HAHMI OCHOB XHMHUECKO#H
HAYKM Kak O0JacTH COBPEMEHHOrO €CTECTBO3ZHAHWA, NPAKTHYECKON ACATENLHOCTH
HEJIOBEKA M Kak OJHOr0 W3 KOMIMOHEHTOB MHPOBOH KyabTyphl. 3anaua yueOHOro
NPEeAMETa COCTOHT B (DOPMHPOBAHMH CHCTEMbI XHMHUYCCKHX 3HAHMIA — BaKHEHIIMX
(aKToB, NOHATHIL, 3AKOHOB M TCOPCTHUCCKHMX NOAMKCHWHA, J0CTYNHLIX 0000meHui
MHPOBO33PEHYECKONO XapakTepa, A3bKa HAVKH, B NPUODIICHHH K HAYYHBIM METOAaM
NO3HAHMA 1PH M3YYCHHH  BCUICCTB M XMMHYCCKMX peakumit, B  QopmupoBannm
H Pa3sBHTHH MO3HABATE/IbHBIX YMEHHI M WX NMPHMEHEHHH B Y4eOHO-MO3HABATEILHON
H y4eOHO-HCCICN0BATEILCKOH  ACATE/ILHOCTH, OCBOCHMH  npasui  Oe30nacHoro
OOpalCHHA C BEMICCTBAMM B MOBCCAHCBHOM HKH3HM,

[lpn M3yMEHHH XMMHM HA YPOBHE OCHOBHOro OO0wWEro o0pasoBaHWA BAKHOE
3HAYEHNHE NPHOOPETH TaKue LIesH, Kak,

(popmupoBaHme HHTCIIEKTYAIBHO pasBuTOi JUYHOCTH, roToBOH
K ¢amMoo0pazoBaHHIO, COTPYAHHYECTBY, CAMOCTOATEIBHOMY TPHHATHIO pelIeHHI,
CNOCODHON aJanTHPOBATLCH K OBICTPO MEHSIOMIMMCH YCIOBHAM JKH3HN,

HANPABACHHOCTE OOYYCHHS HAa CHCTEMATHYECKOE npuoduicHne o0yHaommxces
K CAMOCTOATENIbHOH NO3HABATENLHON JEATENBHOCTH, HAYYHBIM METOJAAM [O3HAHHA,
(POPMHPYIOLIMM MOTHBALIMIO W PAZBATHE CIOCODHOCTENR K XHMUMK,

obecneyeHne yeaonii, cnocobCTBYIOMMX NprodpeTeHnio 00YHaoIMMHUCH ONbITA
pazHoOOpa3HON  JEATENBLHOCTH, MO3HAHMA W CAMOMO3HAHHMA, KIIOYEBLIX HABBHIKOB
(KJIIOYEBLIX KOMIECTCHIMIT), HMCIONIMX YHHBEPCATLHOC 3HAUCHNE U PARTHYHBIX BHIOB
ACATENbHOCTH;

thopmuposanne o0wel GyHKUHOHAILHON U €CTECTBEHHO-HAYYWHON IPaMOTHOCTH,
B TOM YHCIC VMEHUI ODBACHATL M OUCHUBATSL ABJICHHA OKPYRKAIOUIEIO MUPA, HCNOIB3YA
3HAHKSA M OMNBIT, MOJYYEHHBIC MPH H3YYCHHH XUMHH, NPHUMEHATE MX NPH PELICHUH
NPOGAEM B NOBCEAHCBHOM AKH3HN H TPYA0BOI ACHTE/ILHOCTH,

(hopmupoBanue y OOVHAIOUIMXCA TYMAHUCTHUYCCKHX OTHOMICHMHA, MOHMMAHHA
HEHHOCTH XHMMYECKMX 3HaHMil U1s BbipabOTKH IKOJIOrHYECKH Lenecoodpa3Horo
NOBEACHUA B OBLITY M TPYAOBOH JCATEILHOCTH B LEIAX COXPAHCHUA CBOCTO 3/10POBLA W
OKPYKAIOLLEH MPHPOIHON CPe/ibl.

pasBHTHE MOTHBAUMKM K  OOVHMEHMIO, CnocOoOHOCTE K CAMOKOHTPOIIO
H CAMOBOCITHTAHHIO HA OCHOBE YCBOEHHS OOUICUENOBEYECKUX LIEHHOCTEH, rOTOBHOCTH K
OCO3HAHHOMY BHIOOPY NpO(pHIIA H HANPABTEHHOCTH JabHEHIIEro 00 y4eHNA.

ODuiee YHCIO0 4acoB, PEKOMEHAOBAHHBLIX JUIR H3YYEHHA Xumuu, — 136 vacos:
B 8 Knacce — 68 vacos (2 yaca B HEACH10), B 9 Kaacce —~ 68 vacos (2 yaca B HEALMID),



Oegepansian pabovas nporpamma | Xusmn 89 wacest (Gasonuit yponens)

JIna K010 KIacca nNpeaycMoTPeHO Pe3epBHOC YYCOHOEC BPEMA, KOTOPOC MOKET
ObITH HCNOABL30BAHO YHacTHHKaMK 00pazoBaTeILHONO NpoLecca B ueasx (GopMHpOBaHNA
BAPHATHBHOMN COCTABNAIOMEH coaepAanna KOHKpeTHOI paboueit nporpamumet. [1pu atom
oDazaresbHas  (MHBAPHAHTHAR)  4acTh  COJACPKAHMA  NPCAMCTA,  YCTAHOBICHHAS
npuMepHOii paboyeii nporpaMMoii, 1 BpeMA, OTBOAMMOE Ha € H3VYCHHE, A0/DKHBI ObITh
COXPaHEHBI MOJIHOCTBIO.
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Mesepanisian padovas apoIpaMma Xuapn, 89 nacent (Gasontit VPORCHS )

COJIEPAKAHHE OBYYEHHSA

8 KJIACC

IepBoHauAILHLIC XUMHYCCKHE NOHSTHSA

[Ipeamer xumun. Poib XHMHH B KN3HK Henoeka. XuMmus B cucreme Hayk. Tena u
BeuiecTsa. MUINUECKHE CBOMCTEA BEUIECTB, ArperarHoe cocrosnne sewects. [onstue
0 METOAAX MO3HAHMA B XUMHM, Yncrwie semectsa m emecn. Cnocodwt pasaeieHus
CMECCil.

ATOMBI 1 MOJCKYJIB, XHMHYECKHE IEMEHTBI, CHMBOJIBI XUMHUECKHX IEMEHTOR.
[TpocThIe B CAOKHBIC BEMICCTBA. ATOMHO-MOJICKYJIAPHOC YYCHHE.

Xumuueckas ¢opmyna. BalieHTHOCTE aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKoH
MOCTOSHCTBA CcocTaBa Bewecrs. OTHOCHTENLHAN aroMHas macca. OrHocHTEIbHAR
MOZEeKyaapHas Macca. Maccopas 4018 XHMHYECKOT0 2/IEMEHTA B COCAMHEHHM.

Konuuecreo semecrea. Moas. MosspHas macca. B3anMoCBA3b KOJIHYECTBA, MACcChl
M UHCAA CTPYKTYPHBIX ¢auuuil BewectTsa. Pacuéret no QopmyiaaMm  XHMHYECKHX
COCAMHEHMHH.

DOUIHYECKHE M XHMHUCCKHE ABICHHS. XHMHUYCCKas peakums H e npu3Haky. 3akou
COXPAHCHHMA Macchl BewecTs. Xumuueckue ypasuenns, Kraccnpuraums XuMHHECKHX
peakumii (CoeAMHEHNSA, PA3IOKEHHSA, 3aMelIeHHA, oOMEHa).

Xuviweckuit axenepuvenn:

3HAKOMCTBO € XMMHYECKOH nocyaoil, npasuiamm padorel B nadoparopun w
npuémamn  obpatieHns ¢ 1a00paTopHbIM  ODOPYIOBAHHEM, H3YHEHHE W ONHCAHHE
(pH3HuCCKHX CBOHCTB O0PA3LOB HCOPIAHMYECKUX BCILECTB, HADMIOACHHE (PHIHYCCKHX
(naarieHne BOCKA, TAAHHE JIbJA, PACTHPAHHE Caxapd B CTYIKE, KHIICHHE H KOHACHCALIMA
BOAbI) W XHMHYECKHX (TOPEHHE CBEYH, MNPOKAIHBAHHE MEIHOH MPOBOJIOKH,
B3AMMOACHCTBHE Mea ¢ KMCAOTON) ABACHNI, HAOMOACHHE M ONHCAHME NMPH3HAKOB
NPOTEKAHHUA XHMHYECKHX Ppeakuuii (pa3nokKeHHe caxapa, B3auMOACHCTBHE CEpHO¥
KHCAOTBl € XJopuaoM Oapus, pasnomenne ruwapokenaa mean (II) npu narpesanum,
B3AMMOJACHCTBHE Kesie3a ¢ pacTsopom costn mean (1), nayuenne cnocobos pasacicHms
cMeceil (¢ MOMOWILK)  MarHuTa, (UALTPORAHHME. BbIMAPUBAHHE, JAHCTHIUIALNA,
xpoMarorpapus), NPOBEACHHE OMHCTKH NOBAPEHHON CoNM, HAOMOACHHE H ONHCAHHE
PE3VALTATOR NPOBCACHUA ONLITA, WUHOCTPHPYIOIICIO 3aKOH COXPAHCHMS  Macchl,
CO31aHNE MOJIENCH MOICKYA (IAPOCTEPIKHEBLIX ).

Baueiitime npejcrasure/In HeOPraHuIeCcKnX Belecrs

Boaayx - emecs razos, Cocras Bosayxa. KHeaopos — 31eMeHT 1 IPOCTOe BEUIECTBO.
Haxoxzaenne kucaopoaa B npupoae, Gpu3nveckne H XHMHUECKHE CBOHCTBA (peakumu
ropeans). Oxcuant, [lpumenenne xucnopoaa. Cnocodbl  noayueHHs KHCAOpoOAa
B aaboparopun B npomuiuieHnocTy. Kpyrosopor kucaopoaa 8 npupoae. Oson —
AUI0TPONHAS MOARPHKALMA KHCAOPOAA.



Oesepansian padouas nporpasma | Xusmn 89 xnacest (Gasountit yponems)

Tennooit HPPEKT XHMHUYCCKON PeaKkiMm, TCPMOXHMHYCCKHE VPABHCHHSA, IK30-
H JHAOTEPMHUECKHE peakun. TOmMBO: yroib W METaH. 3arpasHeHHe BO3ayXa,
VCHACHHE NapHUKOBOTO HexTa, paspyliecHHe 030HOBOIO CII04.

Boaopoa ~ eMEHT U npocToe BeuecTso. HaxomeHune BoAOpoaa B npHpoae,
(hH3NHECKHE B XHMHYECKHE CBOICTBA, NpUMeHenne, cnocolsl nosyyenns. Kuciorsl n
COJTH.

Monsapusblii 00bEM ra3oB. Pacuérsl N0 XMMHYECKHM VPABHCHHAM.

Du3anueckne croiicTea Boabl. Boaa kak pacrsopurens. Pacteopel. HackieHubie 1
HEHACHILCHHBIC PACTBOPLI, PacTBOPHMOCTL BewecTs B Boje. Maccosas 1o BelecTsa
B pacrTeope. Xumuyeckne cpoiicrsa soast. Ocnosanus. Poss pacTBopoB B npupoiae u
B KH3HN veoBeka. Kpyroropor BOALI B PHPOAE. 3arpasHeHne NpHpoansiX 8o, Oxpasa
M OYHCTKA NPUPOHBLIX BOJL.

Knacendmkaumua Heopraumyeckux  coeamuennii. Oxcuabn,  Knaccudukauns
OKCHAOB.  coseo0pasyioie  (OCHOBHBIE,  KHCJAOTHbIE,  amporepHbie) #
neconeoOpasyiomme. Homenknarypa OKCnaos., MU3MYECKHE M XHMHUYCCKHE CBOMCTBA
okcHaoB. [Tonvyenne OKCHAOB.

Ocnopanua. Knaccudukauns ocHOBaHWH: 1WIEI0MH H HEPACTBOPHMBIC OCHOBAHHA.
Homenkaarypa ocHOBaHMH. @U3HUYECKHE M XHMHYCCKHE CBOHCTBA OCHOBaHMA,
[Tony4yenne ocHORaHHA,

Kucaore., Knacempukauus kucnor, Homenknarypa kucior. OU3MYECKHE M
XHMHUECKHE cBoiicTBa KCaoT. Paa aktusnoctn meranios HH. bekerosa. IMoayuenune
KHCAOT.

Conn. Homenxnarypa conei. MMU3MYCCKHE M XMMHUYCCKHC CBOICTBA COJCH.
[Tonyuenune cosnei.

["eHeTHHECKaR CBA3L MENUTY KJIACCAMH HEOPraHWYECKUX COETHHEHMI1,

Nuvuyeckuds sxenepuvierm:

Ka4yeCTBCHHOE ONPEAC/ICHHE COACPKAHMA KHCI0pOAa B BO3AYXE, NOIVHCHHE,
coOMpanne, pacno3HaBaHMEe M M3YYCHME  CBOICTB  KNCIOpoaa,  HaOmoacHHE
B3AMMOJICHCTBHA BCILECTB C KHCJIOPOJAOM M YCAOBHA BO3HMKHOBCHHA W NPCKpPaliCHNA
ropeHHs (nokapa), O3HAKOMJICHHE C 00pasuaMH OKCHIOB W ONHCAHHE HMX CBOICTE,
NOJAVYCHHE, COOMPAHHE, PACO3ZHABANMC M M3YYCHHE CBOMACTB BOAOPOAA (rOpeHne),
B3auMoaeicTBne Boaopoaa ¢ oxkemaom  meanm (1) (BO3MOKHO — MCNONBL30OBAHME
BHACOMATEPHAIOB ), HaOMOACHHE 00PA3IIOB BEUIECTB KOTHYECTBOM | MOJTb, HCCIE10BAHNE
OCODEHHOCTEN PaCTBOPCHHA BELIECTB C PavIMYHOA PAaCTBOPHMOCTBIO, NPHTOTORICHHE
PacTBROpPOB € ONpeIeEHHOH MAacCOBOH 10/1eil pACTBOPEHHOIO BEINECTRA, B3aUMOoaeiicTBHE
BOABL  C METALIAMH  (HATPHEM M KaablUWeMm) (BO3MMKHO  HCIOBL30OBAHHE
BHICOMATCPHANIOR), MCCICAOBAHME O0PA3IlOB HCOPraHHYCCKUX BCUICCTE PAVIHUHBIX
KJ1acCOB, HAOMOACHHE H3MECHEHHA OKPACKH HHANKATOPOB B PACTBOPAX KHCJIOT M LLEI04EiH,
H3VYEHHE B3aUMOACHCTBHS OKcnaa meau (II) ¢ pacTBOpOM CEpHONH KWCJIOTHI, KHCIOT
C MCTAUIAMM, PCaKumit HCHTPAIM3AIMH, TNOJYHCHHE HCPACTBOPHMBIX OCHOBAHMI,
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BLITCCHCHHE OJIHOIO METALIA JIPYTHM H3 PACTBOPA COIM, PEIICHHE IKCICPHMCHTAILHBIX
3ajaq no Teme « BakueHinne Kaacehl HEOPraHMyecKHX COeIHHEHNI.

Hepuoanuecknii 3akon u llepuoanueckas cHCTeMa XHMHYECKHX WICMCHTOB
M. Menaeneesa. Crpoenne aromoB. Xumudeckass cBsizbh. Oxkucanreasno-
BOCCTAHOBHTEAbLHBLIC PEAKIINH

[lepeeie nonbITkH KnaccHpukanmun xumuuecknx smemeHTor. [lonsrue o rpynnax
CXOHBIX WICMEHTOR (IUETOYHLIC M IICAOYHO3EMEABHBIC METANIBL, TAIONCHB, HHEPTHLIC
rasbl). JNEMEHTBI, KOTOpbIE 00pasyioT aM(poTepHbIE OKCH/IbI H THAPOKCHILL

[eponnuecknilt  3akon. llepHoanueckas CHCTEMA XUMHUECKHX  WIEMEHTOB
JLH. Mensencesa. Koporkonepuoanas w umunonepuoanas gopmut Flepuoamnueckoii
cHCTEMBI XHMH4eCKHX 2emenToB [I.H. Menneneesa. [lepuoast # rpynnst. dusnyeckuii
CMBICI MOPHIAKOBOIO HOMEPA, HOMEPOB MEPHOJA M FPYIIIL YICMECHTA,

Crpoenne atomop. Cocrag atromubix saep. Msoronwui. Dnextponst. Crpoenune
AEKTPOHHBIX 000/104eK atoMoB nepebix 20 xumuuecknx emeHTor [lepnoanueckoii
cucremsl JILH. Menaeneesa. XapakTepucruka XHMHYECKOrO IEMEHTa N0 ¢ro
noaokennio B [epuomnueckoii ciucreme /LU, Menaeneesa,

3aKOHOMEPHOCTH  M3MCHCHHMA  PaHyCa arToMOB  XHMHUECKHX  IEMEHTOB,
MCTAUTHHECKHX M HEMCTAUIMYCCKNX CBOACTB 110 IPynnaM 1 nepuoiaM.

3uauenue [leppoanyeckoro 3akona u [lepHOAMYECKONH CHCTEMBI XHMHUYECKHX
WIEMCHTOB JUIS pa3ssuTua Hayku n npaxtukn,. JLH. Menaenees — yuéuniii n rpaxiasmn.

Xumudeckas  cpass.  Kosanewtnas  (noaspHas M HEnoaspHas)  CBA3b.
DAEKTPOOTPHUATENLHOCTE XHMHYECKHX weMenToB. MoHHas ceAlb.

Crenens oxkucnenns. OKACAHTEIBHOBOCCTAHOBHTENBHBIE peakuun. [lpouecch
OKHCJICHHS W BOCCTAHORIEHHA. OKHCIHTEIH H BOCCTAHOBHTEIIH.

Xuvtuveckuin sxenepunienm:

H3ydeHne O0pasiloB  BCUICCTB METAMIOBR M HCMETANIOB, B3aMMOACHCTBHE
MMAPOKCHIA UMHKA C pPacTBOpPAMH KHCJIOT M LIENO4eH, TNPOBEACHHE OMNBITOB,
WUTIOCTPHPYIOIHX TIPHMEPbI OKHCIMTE/IbHO-BOCCTAHOBHTEILHEIX Peakuuil (ropeHue,
PEAKIHN PAITOKEHNSA, COCAMHEHNS ),

Mexenpeomemnnie cesu

Peanmsanms MEKNPEAMETHLIX CBA3CH npn  m3yueHun xumun B 8  Knacce
OCVIICCTRIACTCA HCPe3 HCMOIBb30BAHNE Kak OOUIMX eCTECTBEHHOHAYHBIX NOHATHIA, TaK
H NOHATHI, ABAAIONIMXCA CHCTEMHBIMH JUIS OTAC/IBHBIX TNPEJAMETOB €CTECTBEHHO-
HAYYHOI'O LIMK/IA.

O0mme ecTeCTBEHHOHAYYHLIC NMOHATHA: HAaY4Hblil QaKT, runoTe3a, TCOPHA, 3aKOH,
AQHATH3, CHHTE3, KJACCH(UKAMA, NEPHOANYHOCTL, HAOMIOACHHE, IKCIEPHMEHT,
MOZCTHPOBAHKHE, HIMEPEHHE, MOE/L, ABICHHE.

(Du3nka: Marepua, aroM, IRKTPOH, MPOTOH, HEHTPOH, MOH, HYKIAHI, M30TOIbI,
PAIMOAKTHBHOCTL, MOJICKY/IA, MICKTPUHYCCKMA  3apsjl,  BEUICCTBO, TeN0, O00BEM,
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arperaTHOC COCTOSHME BEIICCTBA, a3, (PU3HUCCKHE BEAMYMHLL, CAMHHUILLI H3MEPCHMA,
KOCMOC, MaHeTst, 38831, Connue,

Buonorua: gorocnuTes, avixanne, Suochepa.

[eorpadmsa; armocdepa, ruapocdepa, MHHEPIbI, TOPHBIE MOPOABI, MOIC3HBIC
MCKONAeMBIe, TOINTMBO, BOAHBIC PECYPCHI.

9 KJIACC

Bemecrso u xuMuieckas peakuns

[Mepuoantdecknii  3akon. [leproawueckas cHCTEMA XHMHYECKHX VIEMEHTOB
K. Menneneepa. CrpoeHne aTtoMOB. 3aKOHOMEPHOCTH B H3MEHEHWH CBOICTB
XHMHYECKHX WIEMEHTOB MEPBLIX TPEX MEPHOAOB, KAIMA, KAIBLUHA W HX COCAHHEHHIH
B COOTBETCTBHH C NOJOAKCHHEM MEMEHTOB B [TepHOAMYECKON CHCTEME M CTPOCHHEM HX
aToOMOB,

CrpoeHHe BemecTsa: BHbl XUMHYCCKON CBA3H. THII KPHCTAUIHYECKHX PEINETOK,
JABUCHMOCTH  CBOMCTE  BEUIECTBA OT THNA KPHCTALIMYECKOH peérkn w Baja
XHMHYECKOH CBA3H.

Knaccnukanua M HOMEHKIATYPA HEOPraHMYECKHX BeUeCTB. XHMHYECKHE
CBOHCTBA BELIECTB, OTHOCALIMXCA K PAXTHYHBIM KJIACCAM HEOPraHWYECKHX COCIHHEH NI,
FEHECTHYCCKAA CBA3L HCOPIraHWYCCKHX BCIICCTR.

Knaccnpuraums  XHMHYCCKHX  Peakumit N0 pasiMuHbBIM - NPH3HAKAM
(N0 YHCAY M COCTaBY YYACTBYIOUIMX B PEAKUMH BEUICCTE, NO TEnIoBOMY 3(peKTy,
N0 M3MEHEHHIO CTEneHeli OKHCICHHS XHMHYECKHX IIEMEHTOB, 1Mo 0DparHMOoCTH,
MO YHacTHIO Katanu3aropa). JK30- H IHAOTCPMHHECKHE PCaKkilH, TEPMOXHMHHCCKHE
VPaBHEHMS.

[lousTne © ckopocTH xumuueckol peakumn, [lonstue o0 oOparMmbiX M
HEOOPATHMBIX XMMHUYCCKUX peakimax. [TOHSTHC O TOMOICHHBIX M FETCPOrCHHbLIX
peakumax. Tlonsrne o  karamse,  TIoHATHE O XMMHYECKOM  PaBHOBECHM.
DaKkTOpb, BAHAIOUINE HA CKOPOCTH XHMHYECKOH PeakuHy W MOJOKEHHE XHMHYECKOro
PABHOBECHS.

ORHCANTENBHO-BOCCTAHOBUTEILHBIC peaximm, WICKTPOHHBIF Dananc
OKHCIHTENBHO-BOCCTAHOBHTENLHOM peakimu. COCTarICHHE YPABHCHNIT OKHCINTEILHO-
BOCCTAHOBHTE/ILHBIX PEaKiHii ¢ HCNONB30BAHHEM METO/IA MIEKTPOHHOro Danaxca.

Teopus IEKTPONHTHHECKOH AMCCOUMALMK. DNEKTPOINTEI H  HEVICKTPOJIHTHL.
Karnonel, aHnoHbl. MeEXaHn3M AHCCOUMALMKE BEIIECTE € PavIHYHbLIMH  BHIAMH
XxHMuueckoii ceazn. Crenens anccoumanny. CuibHbie W caabbie IMEKTPOIHTL

Peakunn uonnoro obmena. YC/I0BHA NMPOTEKaHHMA peakuuii MOHHOrO obmena,
NOJHBIE M COKPALIEHHBIC HOHHBIC YpaBHEHHA peakumnil. CroficTa KNCI0T, OCHOBaHH ¢
cosieit B CBETE npeacTaBieHuii 00 MIEKTPOIMTHIECKON Jnccounaumn. KayecTBeHHbie
peakumy Ha HoHbI. [ToHATHE O THAPOIN3E Coneil.
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Nuvweckuit sxcnepusvenm:

O3HAKOMJICHHE €  MOACAAMH  KPHCTALIMYECKHX PEHIETOK  HEOPraHH4YeCcKnx
BEUICCTB — META/LIOB H HEMETaWIoB (rpadMra u ammasa), CIOKHBIX BEIIECTB (XA0pHaa
HATPHA ), HCCIICAOBAHHE 3ABUCHMOCTH CKOPOCTH XHMHYCCKOH Peakimm o1 BO3ACHCTBUA
paziuHbIX  PAKTOPOB, HCCACAOBAHWE IICKTPONPOBOAHOCTH PACTBOPOB  BEUICCTB,
NpoLecca AHCCOMHAILMH KACIOT, Wenouei 1 coneil (BO3MOKHO HCTONB30BAHHE BHACO
MATEPHAIOB), MPOBEACHHE ONBITOB, HWUTKOCTPHPYIOMIMX MPH3HAKH MPOTEKAHHA PeaKini
HOHHOro oOMeHa (00pa3oBaHKE OCAJIKA, BbIJGICHHE ras3a, 00pa3oBaHHE BOjIbI), ONBITOB,
HIZHOCTPHPYIOUIHX  TIPHMEPB! OKHCIHTEILHO-BOCCTAHOBHTEILHBIX PEaKuMil (ropexne,
PeaKuUMM  PAIOKCHHUA, COCAMHCHMA), PACNOZHABANME HCOPraHMYCCKMX  BCUICCTB
C NMOMOUIBIO KAYECTBEHHBIX PEAKUMIT HA HOHBI, PELICHHE IKCIIEPHMEHTAILHBIX 3a1aY,

Hemerauibt # X coe/inHennst

OO1nas xapakrepucTuka ranoreHoB. OCoOOSHHOCTH CTPOCHHA ATOMOB, XAPAKTEPHbIE
crene’n okncaeHus. CrpoeHne u PHIMYECKHE CBOHCTBA NPOCTLIX BEIIECTB — FAIONEHOB.
XHUMHUCCKHE CBOHCTBA HA NPUMEPE  Xaopa  (B3aMMOJICHCTBHE €  METANIAMM,
HeMEeTaIaMH, wwenouamn ). Xnopoeoaopod. CossHas KHCAOTA, XHMHHECKHE CBOiCTRA,
nosayuenue, npumenenne. Jleficrene xaopa u XJI0pOBOAOPOAA HA OPraHH3M YENOBEKa,
Bakuenmme Xaopuisl 1 X HAXOXKIACHHE B NPHPOJIC.

OOwas xapakrepucruka 31eMedToB VIA-rpynnsl. OcoSeHHOCTH CTPOSHHA aTOMOB,
XApaKkTepHeie CrencHn OkuciacHus. CrpoeHue u  (PU3HYECKHE CBOHCTBA [POCTHLIX
BCUICCTB —~ KHCAOpOAa M Cepbl. AJIOTPONHLIC MOAM(DHKALMH KHCAOPOAA M CEpPbl,
Xumuueckue cpoiicra cepel. Ceporoaopoi, cTpoeHHe, (m3nueckue W XHMHYECKHE
ceoficTea. OKCHABI CEpbl KaK MPEACTABHTEIH KHCIOTHBIX OKCHIAOB. CepHas kucaora,
(hu3nueckHe M XUMHYECKHE CBOMCTBA (O0IUME Kak NpeACTaBHTENs Kjlacca KHCIOT M
crnennduyeckne). XHMHUIECKHE PEaKiiHu, JICKALIHE B OCHOBE MPOMBILIEHHONO cnocoda
NOAYUCHHA CCPHOIT Kuenornl, [lpumencune ceproit knenorel. Conm CepHO KNCAOTHI,
KayecTBeHHas peakums Ha cyiabar-non. Haxomaenue cepsl u € COCAMHEHMI
B NpHpOAC. XHMHYCCKOC 3arpA3HCHHE OKPYKAIOMECH CPeAbl COCAMHEHHAMH CEpbl
(KHCAOTHBIC J0JKIIN, 3arPAIHCHHE BO3AYXA H BOAOEMOB ), CrOCODBI €ro Npe0TBpaliicHu.

Obwas xapakrepucTika 3neMeHToB VA-rpynnbl, OcoGeHHOCTH CTPOSHHA aTOMOB,
XAPAKTCPHBIC CTCNCHH OKMCACHHA. A30T, PACIPOCTPAHEHHE B NPHPOAE, (PHIHUCCKNE 1
XuMHyeckne croiictea, Kpyrosopor asora B npupoae. AMMHAK, ero (pM3H4ecKne H
XHMHYECKHE CBOHCTBA, noayyenHe W npumenenne. Conmn amMmMOoHMA, X (H3INHECKHE
H XHMHYECKHE CBOIiCTBA, npuMeHeHne. KauecTBeHHAn PEAKUMA HA MOHBI AMMOHHSA.
A30THAA KHCI0TA, €€ noayyeHne, (PH3INUECKHe W XHMHUYECKHE CBoiicTBa (0o0mme Kak
NpeACTaBuTeNs Kiacca KHCaor u cneanduueckue). Menons3osanne HUTpaToB U conei
AMMOHMA B KauecTBC MHHCPAIBHBIX  yA0OpeHuit.  XHMHUCCKOC  3arpa3HeHne
OKPVKAIOWIEH CPe/ibl COCAMHSHHAMM a30Ta (KHCIOTHBIE AOK/H, 3arpasHeHne BO3AYXa,
noussl # BoAoEMoB). Docop, amorponusie Moandukaunn (pochopa, Guinyeckue H
xumuueckne cpoiicrea. Oxena Qocedopa (V) n docdopuas kucnora, uianueckme
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M XUMHYCCKMC CBOMCTBA, noayuyenne. Henonbzosanue Qocharos B Kauecrse
MUHEPATLHBIX VA0OpeHHil,

O0man xapakrepucruka 21eMeHToB [VA-rpynnbsi. Oco0eHHOCTH CTPOSHHA aTOMOB,
XAPAKTCPHBIC  CTCNCHW  OKMCHACHMs.  YIIACpoa,  auwioTponubie  Moau(pHKaHy,
pacnpocTpaHeHne B npupoae, (PM3MYECKHe M XMMHHCCKHE CBOICTBA. AacopOums.
Kpyrosopor vraepoaa 8 npupoje. Okcnant yraepoaa, ux Gpu3nteckue W XUMHYECKHE
CBOHCTBA, ACHCTBHE HA IKMBLIC OPraHH3MbL, NOJYHCHHE H TPUMEHEHHE, DKOJIOrMYECKHe
npo0aeMbl, CBA3aHHBIE ¢ OKCHAOM yraepoaa (IV), runoresa rodaabHOro NOTEIIEHHA
KauMara, napaukoesiil a(dext. YroasHas kucaora u e¢ conm, ux (Quanveckue w
XHMHYCCKHE CBONCTBA, NOAVYCHHE 1 npuMenenne, KauecTsennas peakims Ha kapdonar-
noubt, Menonssosanue kapboHATOB B OBITY, MEAHLHHE, NPOMBILICHHOCTH H CEALCKOM
XO3SANCTBE,

[MepeoHavanbHbie MOHATHA 00 OPraHHYECKHX BEUISCTBAX KAK O COCAMHEHWAX
yriaepoaa (MeraH, 3TaH, 3THICH, AUSTWICH, ITaHOA, TJIHLUEPHH, YKCYCHAas KHCA0Ta).
[TpHPOAHBIC HCTOUHHKH VITICBOAOPOAOB (YIOb, NPHPOANLIA ra3, HedTs), NPOAYKTH HX
nepepaboTiu (OeH3HH ), HX Poiib B ObITY # NpoMbILUICHHOCTH. [lonaTHe 0 GHonornyeckn
BAKHBLIX BEIICCTBAX: XHpax, Oenkax, Vriaesojax — M HX POiH B JKH3HH YEJOBEKA.
MarepranbHOE EIMHCTBO OPraHHYECKHUX H HEOPIraHHYECKHX COSIMHEHHI,

Kpemunii, ero gm3anveckne u XMMHYECKHE CBOICTRA, MOJYYECHHE W MPHMEHEHHE.
Coeannenns kpemuus B npupoae. OGume npeacrasienus o0 okenae kpemuus (1V) u
KpeMHMEBOH Kuenore. CHAMKATBI, X HCNOIL30BAHHC B OBITY, B NPOMBILIICHHOCTH,
Baxueiliime CTPOMTENbHBIE MarepHalbl. KepamMHKa, CTEKI0, UEMEHT, OCToH,
aenesoderon. Tlpodinempt GE30NaCHOr0 HCNONABL30BAHNA CTPOMTEILHBLIX MATCPHAIOB
B MOBCEAHEBHON AKH3HH.

Xuvwweckuis skenepuvenm.

H3YUCHHE OOpa3loB HEOPraHMYECKMX BCUICCTB, CBOMCTB COMSHON KHCJIOTHI,
NPOBEACHHE KAYCCTBECHHLIX PEAKIMil Ha XJ0PHA-HOHBI H HA0MOACHHE NPH3HAKOB HX
NPOTEKAHNA, ONBITH, OTPAKAOMME PUIHUCCKHE N XHMHYCCKHE CBOHCTBA rA/IONCHOB M
MX  COCAHHCHMIT (BOIMOKHO HCHIOIL30BAHME BWICOMATCPHANOB), O3HAKOMICHHC
¢ o0pazuamMu XJI0PHIOB (TAIOr€HWIOB), O3HAKOMJICHHE ¢ oOpa3uamu cepwl n eé
COC/AMHEHUAMH (BOZMOAHO HCNOABL3OBAHME BIICOMATCPHAIIOB), HAOIIOACHHE npoliecca
o0yrMBaHnA caxapa noj ACHCTBHEM KOHUCHTPHPOBAHHON CEPHOI KHCIOTHI, H3YYECHHE
XHMHYECKHX CBOHCTE pa3daBieHHOH CEPHON KHCIOTHI, MPOBEACHHE Ka4eCTBEHHOI
peakuu Ha cyabdar-soH n HaOMOACHHE NPU3HAKA e¢ NPOTEKaHHs, O3HAKOMICHHE
¢ (u3nveckumn cpoiicteamu  aszota, Qocdopa U HX COCAMHEHHH (BOIMONKHO
HCNONML30BAHUE BHACOMATEPHAIOB), o0pazuamu asoTHbIX U (ochopueix yaodpexni,
NOAYYCHHE, COOMPAHNE, PACNIOZHABAHHE M W3YHCHHC CBOMCTE aMMMAaKa, NPOBCACHNC
KaYeCTBEHHBIX PeaKuuii Ha HOH aMMOHHA M (ochar-HOH U HIVYEHHE NMPH3IHAKOB MX
NPOTEKaHNs, B3AHMOJACHCTBHE KOHUCHTPHPOBAHHONH A30THOH KHCAOTHI € ME/IbIO
(BOSMOIKHO HCIOIBL30BAHUE BHACOMATEPHANOB), H3YYCHHE MOACACH KPUCTAIMYCCKHX
pew€rok anmasa, rpadura, Qyanepena, 03HAKOMACHHE € NPOLECCOM  ancopdumn
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PACTBOPEHHBLIX  BCUICCTB  AKTHBMPOBAHHBLIM  VIAEM M YCTPOHCTBOM  NMPOTHBOIa3a,
noJyyeHne, coOHpaHue, pacno3HaBaHne MW H3VYCHHE CBOKCTB YIJICKHCJIOro rasa,
NPOBEICHHE KAYECTBEHHBIX peakumil Ha kapOOHAT W CHIMKAT-HOHBI W HM3YUCHHE
NPH3HAKOB  MX  NPOTCKAHMA,  O3HAKOMJICHME € NPOAYKUMEH  CHANMKATHOM
NPOMBIULICHHOCTH, PELICHHE OIKCICPHMEHTAIRHLIX 3a0ad no teme «Baxueimmne
HEMETAUIBI H HX COCAHHEHMSD),

MeraLinsl B HX coenHenns

OOmas XapakTepHCTHKAa XHMHYECKHX JIEMEHTOB — METALIOB HA OCHOBAHWH MX
noaoxenus B llepuoanueckoi cucreme xumuuecknx anementos JL M. Menaeneesa u
crpoeHus aromos. CrpocHne meranios, Metanimyeckas CBR3b M MCTAUIMYCCKas
KPHCTAIHYECKAA PEINeTKA.  DJICKTPOXHMHYECKHIA paa  HaNpKEHHH  METawIos.
DU3HUECKHE M XUMHYCCKHE CBOHCTBA MeTaUIoB. O0umMe cnocoOnl NONYHCHHS METAUIOR.
[ToHsTHE O KOPPO3HH METANI0B, OCHOBHBLIE CNIOCOOBI 3alMTLI HX 0T KOppo3uH. Cruiassl
(CTastb, 9YTYH, JOPATIOMHHNI, OPOH3a) H X NPHMEHEHHE B ObITY H NPOMBILLIEHHOCTH,

Llleaounsie Meramwibl  nonoxeHne B [ICpHOAMYECKO CHCTEME  XHMHYECKHX
anemenTos JILM. Menneneesa, CTpoeHHE HX AaroMOB, HAXOAKICHHE B NpUHpOJe.
DU3NYECKHE W XHMHUECKHE CBOHCTBA (Ha npuMmepe Harpua n kaums), OKCHas #
THJIPOKCHIBLE HATPUA U KA. [IpHMCHEHHE ICTOUHBIX METAUIOB M HX COCIMHCHNI,

[Llen0uHO3eMeIbHBIE METAIBI MArHHIT W KanbUWil: nonokenue B [lepuoanueckoii
CHCTEME XUMHYCCKuX VieMenTos JILU. Menjaeneesa, CTpoeHHEe HX aTOMOB, HAXOAK/ICHHE
B npupoae. MHUIMUCCKHE M XUMHYCCKHE CBONCTBA MarHus u Kaibums. Bakueitmme
COCMHEHHA KalblMg (OKCHA, THAPOKCHA, comm). JKECTKOCTL BOABI M crnocodb eé
VCTPaHEHHA,

AmoMuHHEA: nosokeHue B [IepHOAHYECKONH CHCTEME XHMHYECKMX IEMEHTOR
JLHU. Menjeneesa, CTpoeHHE aroma, HaxokKAeHHe B npupoae. Dusnveckne
XHMHYCCKNE CBOMCTBA @IOMHHMA. AMQOTEPHBIC CBOMCTBA OKCHAA W IMAPOKCHIA
ATOMHHAA,

Kenezo: nonoxenne B [IepHOAMUECKON  CHCTEME XHMHUYCCKHX  NICMCHTOB
LW, Menneneesa, CrpocHHe aroma, HaxoxaeHue B npupoae. Ousugeckue M
XHMHYECKHE CBOICTBA ese3a. OKCHabl, rHAPOKCHIbL 1 coutn skene3a (1) n xenesa (I11),
MX COCTAR, CBOHCTBA M NONYUYCHHC,

Nuvugeckud sxenepusienm:

03HAKOMJIEHHE ¢ 00pa3iaMi METAUIOB U CIIaBOB, HX (PH3IMUCCKHM I CBOHCTBaMM,
M3VUCHHC  PE3VLTATOB  KOPPO3MM  MCTAMIOB  (BOZMOMKHO  MCHOAL30BAHMC
BHACOMATEPHAIOB), OCOOCHHOCTEH B3aNMOACHCTBHSA OKCHAA KATBLLNA M HATPHA C BOAO
(BO3MOKHO HCTIOIL30BAHHE BUIACOMATEPHAIOB), HCCIIEA0BAHNE CBOHCTB KECTKONH BOMDI,
MPOLECCa FOPEHIMS A3 B KHCIOPO/IC (BOMOMKHO HCNOIB30BAHNE BUACOMATCPHAIIOR ),
NPH3HAKOB NMPOTEKAHNUA KAYCCTBEHHbLIX PEAKIIHIl Ha HOHBI (MArHMA, KANbLIUMA, ATIOMHHHS,
uunka, xeneza (1) u xweneza (1), mean (II), naGaroaeHne n onucaHue MPoOLECCOB
OKpalHBaAHUA MJAMEHH HOHAMH HATPHA, KAIHA W KaIbUHA (BO3MOMKHO HCMONBL30BAHKE
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BHACOMATEPHANIOB), HCCACA0BAaHHE aM(POTEPHLIX CBOHCTB TMAPOKCHIA AOMHHHA M
MMAPOKCHIA [MHKA, PEIICHHE SKCNECPUMEHTANbHLIX 3a1a4 no Teme «BakwHeiimne
METALTB M HX COCAMHEHUAN.

XUMHS B OKPYAAIOIIAS cpeaa

Bewecrea w wmarepuansl B NOBCEAHCBHONH Ku3HM wesoBeka. bezonmacHoe
HCTIONBL30BAHKE BEUIECTB M XHMHHMECKMX peakuunii B Owiry. llepsas nomows npu
XHMHYECKHX OKOrax H OTPABJICHHAX.

XHMHYECKOE 3arpA3HEHHE OKPYKAauel cpeabl (npeaensHas  JA0nyCTHMAas
koHueHTpaums senects (nanee — [JIK). Poas XuMuu B peltueHus IKONOrHYECKHX

npodaeM.
XNuvuyeckuii sxenepusienm:

H3yueHHe o0pasuoB MarepHanos (CTEKAO, CIJABBI METANIOB, NOJHMEPHBIE
MarepHaibl ).

Mesxenpeostemunme ceazu

Peannsaums MCAKNPECAMCTHHX CBA3CH NpH  M3y4eHMH Xumuu B 9 Kiacce
OCVILECTRIACTCA HEPe3 HCMOIb30BAHUE KaK OOIHX €CTECTBEHHO-HAYYHBIX NOHATHI, TaK
M MNOHATHH, ABIAIOIIMXCA CHCTEMHBIMH JINA OTAC/BLHBIX TPEAMETOR €CTECTBEHHO-
HAYYHOIO IIMKIA.

OOB1IHEe eCTECTBEHHO-HAYUHbBIC NOHATHA: Hay4HbIi (aKT, rHNOTE3a, 3aK0H, TEOPHA,
AQHAIN3, CHHTE3, KIACCH(PUKALMA, NEPHOAMYHOCTL, HADMOACHHE, IKCHEPHMEHT,
MOJIC/IHPOBAHHUE, HM3MCPCHHE, MOJCHL, ABICHHE, napuukoBwil dQdekt, TexHoNOrng,
MarepHaibl.

DU3NKA: MATCPHs, aTOM, WIEKTPOH, NMPOTOH, HEHTPOH, MOH, HYKJAHJ, H30TOINbI,
PAIMOAKTHBHOCTD, MONCKY/IA, MICKTPHUYSCKHIA 3apsj1, NPOBOAHHKH, NMOJYIPOBOAHHKH,
AMINCKTPHKH, (POTOIIEMEHT, BELIECTBO, Te/10, 00BEM, arperaTHoe COCTOAHHE BELLICCTBRA,
ras, pacTBOp, PacTBOPHMOCTb, KPHCTAUIMYECKAd Pewérka, cnaasbl, (PU3nYeCKue
BEIMYHHBI, CAWHHIBLI H3MEPCHHA, KOCMHYECKOS NPOCTPAHCTBO, MJAHETHI, 3BEILL,
Connue.

bunonorns:  QorocunTes, apixanue, Ouocepa, IKOCHCTEMA, MHUHCPAILHBLIC
VA0OPEHHA, MHKPOIIEMEHTHI, MAKPOIEMEHTHI, MHTATEIbHbLIE BELICCTBA.

[leorpadmsa; armocdepa, ruapocdepa, MHHEPAIBI, TOPHBIC NOPOABLL, NOICIHBIC
HCKONACMbIC, TOTUTHBO, BOHBIC PECYPCHI.
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IVTAHHPYEMBIE PE3VJIBTATBI OCBOEHHS TPOI'PAMMBI IO XHMHH
HA YPOBHE OCHOBHOI'O OBHIETIO OBPA3OBAHHS

JJHYHOCTHBIE PE3YJILTATDI

JIHYHOCTHBIE Pe3y/ILTATEI OCBOCHHSA NMPOrpaMMbl OCHOBHOMO o0mero odpa3zoBaHnus
AOCTHrAKOTCH B XOA€ OOYYCHMA XHMHM B €AMHCTBE Y4eOHOH M BOCHHTATENLHOIN
JACATCILHOCTH B COOTBECTCTBHH € TPAIMIMOHHBLIMH POCCHICKHMHN COLMOKY/ILTYPHBIMH M
AYXOBHO-HPABCTBEHHBIMA HEHHOCTAMM, MPHHATLIMHA B OOLICCTBE MPABHIAMH H HOPMaMH
MOBEJICHNA M CIIOCOOCTBYIOT MPOLECCaM CAMOINO3ZHAHMUA, CAMOPAZBHTHA 1 COLMAIH3ALINM
00 YUAIOIINXCSH.

JlnuHocTHEIE pPe3yALTATHI OTPaKaT FOTOBHOCTH o0yHaommxcs
PYKOBOACTBOBATLCSH CHCTEMON NO3ZMTHBHBIX UECHHOCTHBIX OPHEHTALMI M pacimpeHune
ONBITA JACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTrprOTHYECKOro BOCHHTAHNS:

UEHHOCTHONO OTHOWICHUA K OTCYCCTBEHHOMY KYJALTVPHOMY, MCTOPHYECKOMY M
HAYYHOMY HACASINIO, MOHHMAHHA 3HAYCHHS XHMHYECKOH HAYKH B JKH3HH COBPEMEHHOIO
obuecTea, cnocoOHOCTH  BAAAETL  JAOCTOBEPHON MH(pOpMauHMeli 0 NepeoBbIX
AOCTIKCHHAX M OTKPLITHAX MHPOBOA M OTCUYECTBEHHON XHMHH, 3aHHTCPECOBAHHOCTH
B HAYYHBIX 3HAHHAX 00 ycTpoiicTBe Mupa u ofuecTsa;

2) rpakIaHCcKoOro BOCTIHTAHNS:

MPEACTABICHHA O COUMATLHBIX HOPMAX H NPABHIAX MEAUTHYHOCTHBIX OTHOLICHMIH
B KOJUIEKTHBE, KOMMYHHKATHBHON KOMNETEHTHOCTH B O0LIECTBEHHO NONE3HOMH, y4edHO-
MCCJICAOBATC/ILCKON, TBOPYCCKOH W APYrUX  BHAAX JICATCABHOCTH, TPOTOBHOCTH
K pa3noo0pasHoii  COBMECTHON  ACATEABHOCTH  MPH  BHINOJIHCHUM  YYCOHBIX,
NOZHABATEILHAIX 38124, BLINOJTHEHHH XHMHYECKHX IKCIEPHMEHTOB, CO3AaHHH YHeOHBIX
MNPOCKTOB, CTPEMJICHHA K B3aUMOMOHHMAHMIO M B3AUMONOMOIIM B TPOLECCE IO
Vvi4eOHOH AEATEALHOCTH, FOTOBHOCTH OLICHMBATH CBOE MOBEACHHE W MOCTYNKH CBOHX
TOBAPHILEH C MO3WUMH HPABCTBEHHBIX H TMPABOBBIX HOPM C YUYETOM OCO3ZHAHHMA
NOCJAC/CTBHI NOCTYIKOB,

3) HEHHOCTH HAYHMHOI0 NOZNANNN:

MHPOBO33PEHYECKHE NPEACTABICHHA O BEUICCTBE W XHMHUECKOH peaximm,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PaiBHUTHA HAYKH M COCTABAAIOIIMNE OCHOBY
ANA MOHHMAHHA CVIIHOCTH HAYYHON KAPTHHBI MHPA, NMPEACTABICHHA 00 OCHOBHBIX
FAKOHOMEPHOCTAX Pa3BHTHA NMPHPOILI, B3AHMOCBA3AX HEIOBEKA C NPHPOAHOH Cpeoit,
O POJIH XHMHH B NO3HAHUKN FTHX 3AKOHOMEPHOCTE

[O3HABATE/ILHBIC MOTHBBI, HAIN PAB/ICHHBIE HA MONYYEHHE HOBBIX 3HAHMI M0 XHMHK,
HEOOXOAMMBIC U1 OO BLACHEHNA HAOIIOAACMBIX NTPOLECCOR M ARICHHT, NO3HABATC/ILHOI,
HHPOPMALMOHHOMN W YHTATEILCKON KYJALTYPbI, B TOM YHC/IE HABLIKOB CAMOCTOATE/ILHOM
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paboTHl ¢ YUCOHBIMM TEKCTAMK, CHPABOUHON AMTCPATYPOIL, JOCTVITHBLIMH TEXHHYCCKHMN
cpeacTBaMi HHPOPMAHOHHBIX TEXHONOI Wi,

HHTEPEC K O0YUEHHIO 1 NO3HAHKIO, IHO003HATEILHOCTH, MOTOBHOCTE H COCOOHOCTH
K Camo0o0pasoBannio, NPOCKTHON M HCC/ICAOBATEILCKONH ACATC/LHOCTH, K OCO3HAHHOMY
BLIOOPY HANPABICHHOCTH H VPOBHA 00VHCHHA B A@IbHEHILEM;

4) popmupoBanus KyJAbTYPbl 310pOBbS:

OCO3ZHAHNE LCHHOCTH JKH3HK, OTBETCTBCHHOIO OTHOIICHHA K CBOCMY 310POBLIO,
VCTAHOBKH Ha 310POBbiii 00pa3 JKU3HH, OCOZHAHNE NOCICACTBHI H HENPUATHE BPEAHBIX
NpUBLIYEK  (VIOTPeONICHHS  anKkorois, HApPKOTHKOB, KYPEHHA), HEOOXOAMMOCTH
cobmoaeHns npapui OC30MacHOCTH NpH OOPAILCHHH ¢ XMMHYCCKHMH  BCILCCTBAMM
B OBITY M pealbHOMN JKH3HH,

5) TPYA0BOro BOCHHTANNN:

HHTEPEC K MNPAKTHHECKOMY H3Y4eHHI0 npodeccuii u Tpyaa paznMuHOro poja,
VBAKEHHE K TPYY U Pe3yisTaram TPYAOBOH JCATEILHOCTH, B TOM YHC/IE HA OCHOBE
NPHMCHEHHA NPEAMETHBIX 3HAHNIA N0 XHMHH, OCO3HAHHBLIA BHIGOP MHAMBHIYANBLHON
TPACKTOPUH MPOJO/DKEHHA 00pa3oBaHHA ¢ YMETOM JIMYHOCTHBIX HHTEPECOB H
CNOCODHOCTH K XUMHM, OOIICCTBEHHBIX HHTEPECOB MW norpedHocTedl, yeneuHoi
NpoPeCCHONILHON ACATENALHOCTH W PasBUTHS HCOOXOAMMBIX VYMEHMIl, FOTOBHOCTD
ananTupoBaThea B npodeccHonabHOIN cpene;

6) HIKOTOrHYECKOr 0 BOCTTHTAHNS:

IKOMOIMHCCKH  HENCCO00PAIHOE OTHOMICHHE K NPHPOJAC KAK MCTOYHHMKY IKM3HM
Ha 3emJie, OCHOBE e¢ CYLICCTBOBAHMS, MOHUMAHHE LEHHOCTH 310pOBOro H 6€30NacHoro
o0pasa JKH3HM, OTBCTCTBCHHOC OTHOWMICHHE K COOCTBEHHOMY (PH3HYCCKOMY M
NCHXHYCCKOMY 3/10POBLIO, OCO3HAHME UECHHOCTH COOMOACHHA npami 0e30nacHoro
NOBEACHHA NMPH padoTe € BEUISCTBAMM, @ TAKIKE B CHTVALMAX, YTPOKAKLIHX 310POBbIO H
RHIHN THOJICH

CNOCOOHOCTH  MPHMEHATL  3HAHWA, [OJYYAEMBIE MNPH  HM3VHCHHH  XHMHH,
U1 PELIEHNA 3a1a4, CBA3AHHBIX ¢ OKpYKarouieil npHpoAHOH Cpeaoil, 1S NOBLILICHHA
VPOBHSA IKOIOIHUCCKONR KYALTYPBI, OCOZHAHNS rI100aNBHOI0 XapaKTepa dKONOrHICCKNX
npodaeM W nyTeil MX PElICHHA MOCPEACTBOM METOAOB XHMHH, IKOJOTHUYECKOro
MBILUICHHSA, YMCHHA PYKOBOACTBOBATHCA MM B NO3HABATCILHOI, KOMM)/HHK&TMBHO“ "
COLHANBLHON NPAKTHKE.

METANPE/IMETHBIE PE3Y/ILTATHI

B  cocrase  MeTanpeAMETHbIX  PE3VJBTATOB  BbUICIAIOT  3HAYMMBIE
Ans (POPMUPOBAHHS MHPOBOZIPEHHA OOUICHAYIHBIC NOHATHA (3AKOH, TEOPHA, NPHHLINT,
runoresa, GaKr, CHCTEMa, NMPOLECE, IKCHCPHMCHT M JIPYTOe. ), KOTOPHIC HCHOIL3YIOTCH
B ECTCCTBEHHO-HAYYHBIX VUEOHBIX MPEAMETAX M NO3BOJAIOT HA OCHOBE 3HAHMI W3 YTHX
npeaMeToB (OPMHUPORATE MNPEACTABICHHE O UENOCTHON HAyuHOH KapruHe Mupa,
M YHUBEPCAILHBIC  Y4COHBIC ACHCTBHS  (MO3HABATCIBHBIC, KOMMYHHKATHBHLIC,
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PErYASTHBHBIC), KOTOpBIC obecneunBaloT (hopmupoBanne rOTOBHOCTH
K CAMOCTOSTE/TLHOMY MAAHHPOBAHHIO W OCYILICCTRICHHIO YUEOHOI ACATEILHOCTH,

Io3naBare/bHbIe YHRBEPCAIbHBIC YIeOHBIC ACHCTBHSA
bazosbie J10ruecKkne 1eiicresmns:

YMCHHA HCNOAL3OBATH ﬂpHéMbl JOMHYCCKOTrO MBIDJICHHA NPH OCBOCHHH IHAHMIA;
PACKpPLIBATE CMBICIT XHMHUCCKHX NOHATHI (BBIACIATE MX XapaKTCpPHBIC TNPH3HAKH,
VCTAHABIHBATL  B3AUMOCBAZL € JIpYIUMH IIOIHITHQMH), HCHOJIL30BATL  TTOHATHSA
1 00BACHEHHA OTACABHBIX (PAKTOB M ARICHW, BLIOHPATL OCHOBAHMS H KPHTCPUH
IR KnacCH(PUKALN XHMHYECKHX BEUICCTB M XHMHYECKHX peakuuii, YCTaHARINBATH
NPHYHHHO-CJICJACTBCHHBIC CBA3H MCOKIAY o0beKTaMM H3VHCHHA, CTPOHTL JIOHYCCKHE
paccykaeHus (MHAVKTHBHbBIC, ACAYKTHBHBIC, M0 AHANOTHH), Ae/NaTh BBIBOALI M
FAKITHOUCHHA,

YMCHHC  [PUMCHATE B NPOHCCCEC  NO3HAHHA  MOHATHA (npc,'mcruuc "
Memnpenmemuc), CHMBOJIHYECKHE (3HAKOBBLIC) MOICIIM, HCITOJIB3YCMBIC B XHMHH,
NpeodpasoBuIBATL WMPOKO MPHMCHACMBIC B XHMHH MOJAC/ILHBIC [PCACTARICHHA —
XHMHHYECKHiT 3HAK (CHMBOIT 21€MEHTA), XUMHYECKas (POPMYIa H YPaBHEHHE XHMHYECKO#
PEAKUHH — NMPH PELICHHH yqeﬁno-nozuanarenbuux jagay, ¢ yqe'rom ATHX MOACJIBHBIX
NPEACTABJICHNI BLISBIATE W XAPAKTCPU30BATL CYIICCTBCHHBLIC NMPH3HAKK H3YYACMbIX
OOBEKTOB —~ XHMHYCCKHX BCIIECTB H  XHMHYECKHX peaxuuﬁ. BBIARIATE 00LIHE
JAKOHOMEPHOCTH, TPHYHHHO-CIEICTBEHHBIC CBA3H W MPOTHBOPEHYHA B H3Y4aeMbiX
NPOHECCax ! ABJICHHAX,

bazopbie HCCE10BATEILCKHE 1CHCTBHA!

YMEHHE MCMOAL30BATL MOCTARJICHHBIE BONMPOCH B KAUECTBE MHCTPYMEHTA
NO3HAHMA, A TAKKC B KAYCCTBC OCHOBGLI U1 (POPMHUPOBAHMA THNOTE3HI NO NPOBCPKE
NPaBHIBHOCTH BHICKA3BLIBAEMBIX CYXKIACHMI,

npodpereHne  Oonuita no  MJIAHHPOBAHHIO, OPraHM3alMH  H  MNPOBEACHHIO
VYEHHYECKHX IKCICPHMEHTOB, YMEHHE HaOMOAaTh 33 XO10M MPOLECCa, CAMOCTOATENLHO
NPOrHOZUPOBATH €r0 Pe3ViLTaT, GopMyaHpoBaTh 0000LIEHHS H BBIBOAbI 10 PE3V/ILTATaM
NPOBEAEHHOTO ONBITA, HCCACAOBAHUA, COCTARIATL OTUET O npoaeanHoi padore.

Pabora ¢ undpopmanmeii:

yMEHHE BbIOHPATh, AHATHIHPOBATL H HHTEPNPETHPOBATH HHPOPMALIMIO PATTHUHBIX
BHAOB W (OPM NPEACTARICHHA, NOJYHACMYIO M3 PasHbLIX MCTOYHHKOB (HAV4HO-
NONyJApHas JHUTEpaTypa XHMHYECKOr0 COACP/KaHUsA, CPaBOMHBIC NMOCOOHA, PeCypehl
MuTepHera), KPHTHYECKH  OLUEHHBATL  MPOTHBOPEHHBYID M HEAOCTOBEPHYIO
nndopmannio,

VMEHHE NPHMEHATH PAdIMYHBIE METOALI W 3anpockl NpH MoHucke u orbope
HHPOPMALNHY 1 COOTBETCTBYIOUIMX AAHHBIX, HCODXOAMMBIX [UIS BBINOJIHCHUS YYEOHBIX ¢
NO3HABATE/IbHBIX 3a1a4 Onpeaen€HHoro THna, npuobpereHue onbita B obiacTw
HCNOIL30BAHNA  MHPOPMALMONHO-KOMMYHUKATHBHBIX  TEXHOJOIWIE,  OBRJancHMe
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KYJIBTYPOIT AKTHBHOIO HCTIOJIB30BAHHA PA3IHUHBIX MOUCKOBLIX CHCTEM, CAMOCTONTEILHO
BLIOHPATL ONTUMAILHYIO (OPMY NpejACTaBieHHs HHPOPMAUMH H WUIOCTPHPOBATH
pelIaeMBbIe 3aMa4YH HECOKHBIMH CXEMaMH, anarpaMmamin, apyrumu gopmamu rpadgmkn
M MX KOMOHHALMAMM,

YMCHHE  MCNOABL30BATE M AHAM3MPOBATL B npouccce  yweOuoi  w
HCCICAOBATEILCKON  JICATENBHOCTH  MHMOPMALMID O BIMAHHH  [POMBIILICHHOCTH,
CeILCKOrO XO34HCTBA M TPAHCNOPTA HA COCTOAHNE OKPYIKAIOLIEH NPHPOAHON Cpesl,

KoMMyHHKATHBHbIC YHHBEPCAILHBIC YueOnbie 1elicTBuN:

VMEHHE 3aJaBath BOMPOCH (B X0A€ AHanora W (HIH) AHCKYCCHH) MO CYIIECTBY
obcyaaeMoit TeMel, (POPMYIIMPOBATE CBOH NMPEUIOKCHHA OTHOCHTEILHO BRIOJIHCH WS
NpeUIoKEHHOH 3a1a41,

npuoOpeTeHne OnbiTa MPE3CHTAMH  PE3Y/ILTATOR BLINOMHEHHA XHMHYECKOIO
IKCnepumenTa (nadboparopHoro onsira, sadoparopHoii padorTsl N0 HCCACAOBAHHIO
CBOMCTB BEIIECTB, yHeOHOI0 NPoeKTa),

3AMHTEPECOBAHHOCTE B COBMECTHOH €O  CBEPCTHHKAMH  [03HABATE/ILHON M
MCCNICIOBATENLCKON JCATEILHOCTH MPH PELICHHH BO3HHKAIOMIMX MPoOIeM HAa OCHOBE
vuéra oOIMX MHTCPECOB M COrNacoBanus nosuumi (obcyaaeHms, 0OMEH MHEHMAMM,
«MO3rOBBIE UTYPMED), KOOPAHHAIMA COBMECTHBIX JCHCTBHII, OnpeaeieHHe KpHTepHeB
M0 OLEHKE KA4eCTBA BLINOAHEHHON padoThl H IPYTHE),

PeryasiTHBHBIC YHHBEPCAJIbHBIC YHeOHBIC 1CHCTBHA:

VMEHHE CaMOCTOATE/ILHO  ONPEIC/IATE  UEAH  JICATEABHOCTH,  IUIAHWPOBATS,
OCVIICCTRIATH, KOHTPOIMPOBATE W NPH  HCOOXOAMMOCTH  KOPPECKTHPOBATEL  CBOIO
ACATENILHOCTL, BoIOMpars Hanbonee 3dexTHBHBIE cNOCOOBLI peleHnA Y4eOHBIX M
NO3HABATEABHBIX 32784, CAMOCTOATENBHO  COCTABJIATH MM KOPPEKTHPOBATH
NPeUIOKEHHBIH anroOpuT™ JASHCTBHA NPH BBINOJHEHHH 3aJaHHi ¢ VIETOM MONYHCHHA
HOBBIX 3HAHMA 00 M3yHaeMbiX OOBLEKTAX ~ BEWIECTBAX M PeAKUMAX, OUCHHBATDL
COOTBETCTBHE MOJVICHHOIO PE3YALTATA 3aiB/ICHHON LEIH, VMEHHE HCNoAb30BaTh M
AHATHIHPOBATH KOHTEKCTHI, MPEIaracMbie B YCIOBHH 3a1aHuii.

NMPEJIMETHBIE PE3YJILTATHI

B coCTaBe npeAMETHBIX PE3YALTATOR N0 OCBOCHHIO ODA3ATC/ILHOIO COACPKAHMS,
VCTAHOBJICHHOI O JaHHol (eaepansroii paboueii nporpaMMoil, BEIICAAIOT. OCBOCHHBIC
O0YYAIOWHMHCE HAYYHBLIC 3HAHHA, YMCHHA M Ccnocodwl aeicTeuil, cneunduyeckue
AN npeaAMeTHON obnactn «XHMHA», BHABI ACATEILHOCTH MO0 MOAYHEHHI) HOBOIO
3HAHKA, €r0 HHTEPNpeTaly, NpeodpazoBaHuIo M MPHMCHCHUIO B PAIHYHBIX YYCOHBIX
H HOBBLIX CHTYaLHAX.

K koHuy oOyuenua B 8 kiaacce npeamerHbie pe3yabTarhl Ha 0a’oBOM VPOBHE
AQIDKHBL OTPAAKATL CPOPMUPOBAHHOCTL Y OOVUAKOUIMXCA YMCHMIA:
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PACKPLIBATL  CMBIC  OCHOBHBLIX XHMHUYCCKHX NOHATHIE.  aroMm, MOJICKyAaa,
XHMHYECKHI TIEMEHT, MPOCTOEC BEIIECTBO, CAMKHOE BELIECTBO, CMECh (OHOpOAHAA 1
HEOJIHOPOAHAA ), BAJNCHTHOCTh, OTHOCHTEABHAA ATOMHAA W MOJSKYJApHas macca,
KOJIMUYCCTBO BCHICCTBA, MOJIb, MOJIAPHAA MACCA, MACCOBAA IO/ XHMHYCCKOrO 2IEMEHTA
B COCAMHCHMH, MOIAPHBLIE  00BEM, OKCHA, KHCJIOTA, OCHOBAHME,  COJlb,
AIEKTPOOTPHUATENBHOCTL, CTENEHL OKHUC/ICHHA, XHMHYECKAR Peakius, KiaccHpurkaums
pPeaKiMii: PeaKiiy COCAMHEHHA, PCaKIMH PasIOKeH A, PEaKIMH 3aMEIICHNA, PeAKIIHH
o0MeHa, K30- H IHAOTEPMHYUECKHE PeaKkiiH, TeruoBoii ekt peakiunn, 1po atoma,
WICKTPOHHBIA CAOH aroma, aroMHas OpOHTANL, PaAAHYC aroMa, XHMHYECKas CBA3b,
NOAAPHAA W HENOJAPHAA KOBWICHTHAA CBSA3b, MOHHAA CBA3L, MOH, KATHOH, AHWOH,
PacTBOp, MacCOBas 10/ BEUIECTBA (NPOLEHTHAS KOHUCHTPAILMA) B PACTBOPE,

HUTIOCTPHPOBATL B3AMMOCBA 3L OCHOBHBIX XMMHYCCKHX NOHATHI U NPUMCHATL TN
NOHATHA TPH ONMHCAHNH BEILECTB H HX NMPEBPALLCHHI,

HCMOABL30BATL XUMHYECKYIO CHMBOJIHMKY /U1 COCTaBiCHHR (JOPMYIN BEIUIECTB W
VPABHCHHI XUMHYCCKHX PCaKIMif;

ONPEICAATH BAICHTHOCTL @TOMOB WIEMEHTOB B OHHAPHBIX COCAMHEHHAX, CTEMNCHb
OKHCJICHHA 2/IEMEHTOB B OHHAPHBIX COCAWHCHHAX, MNPHHAUICKHOCTE BEIIECTB
K ONPEACSCHHOMY KIACCY COCAMHEHMIT 1O (POpMyJIaM, BHJI XUMHUECKOH CBA3M
(KOB/ICHTHAS M HOHHASA ) B HEOPraHWHECKHX COEIMHEHHAX,

packpeisats cMbicn [lepnoanueckoro sakona JILH. Menaeneesa: 1eMOHCTPHPOBATH
NOHUMAHNE TNEPHOAMYCCKON 3aBHCUMOCTH CBONCTB XHMHYCCKHX NWIEMEHTOB OT MX
nonokenus B llepuoanveckoil cucTeme, 3aKOHOB COXPAaHEHHS MACChl BEIIECTB,
MOCTOAHCTBA COCTABA, ATOMHOMOJCKYAPHOIO YUCHHA, 3aK0HA ABOraapo;

ONUCHIBATL M XapakrtepusoBars Tadamuuyvio gopmy [lepnoanyeckoit cucremnl
XHMHYECKHX VIEMEHTOB: paviH4yaTh NOHATHA «riasHas noarpynna (A-rpynna)»
«nobounas noarpynna (b-rpynna)», maisie # OOALIMIME NEPHOALL, COOTHOCHTH
obozHavenns, Koropeie nmeores B tabumue «lleproandeckas cucTeMa XHMHHUECKHX
aemenToR JILW. Menaeneesay ¢ 4HCAOBBIMH XapakTEPHCTHKAMM CTPOCHHA ATOMOB
XHMHUCCKHX  WICMCHTOB (COCTaB M 3apsai siapa, oduiee “MeIO ICKTPOHOB M
pacnpeae/ieHHe WX 110 IEKTPOHHBIM CIIORM ).

KAACCH(PMUMPOBATE  XHMHYCCKHE  MICMCHTBI,  HCOPIaHMUCCKHE  BEUICCTBA,
XHMHYCCKHE peakunn (no 4ucay M COCTaBy VYAaCTBVIOUIMX B PEAKiMM  BEIIECTB,
no renjaosomy ppexry);

XAPaKTePH30BATh (ONUCHIBATE) ODIINE XMMHUYCCKHE CBONCTBA BEUICCTB PASIMYHBLIX
K1acCoB, TMOATBCP/KAAs  ONHCAHME  MPHUMEPAMH  MOJICKYJAPHBIX  YPABHEHMA
COOTBETCTBYIOLIMX XHMHUYECKHX PEaKimii;

MPOrHO3MPOBATE CBOHCTBA BELIECTB B 3aBHCHMOCTH OT HX KAYECTBEHHOIO COCTana,
BOIMOMKHOCTH MPOTEKAHUA XHMHYECKHX NMPEBPALICHHN B Pa3THYHBIX VCI0BHAX,

BHIMHC/IATE  OTHOCHTE/IBHYIO MOJIEKY/ISPHYIO H  MOJAPHYIO MAacchl BEILECTB,
MACCOBYIO J0JII0 XHMHYECKOIO IeMeHTa no GopMyae COSAHHCHHA, MACCOBYIO 1010
BEILECTBA B PACTROPE, MPOBOJANTE PACHETHI M0 YPABHEHHIO XHMHYECKOH peaKiinm.



Oexepansnan pabouas nporpamma | Xusmn 89 xnacest (Gasounit yponens)

NPUMEHATE OCHOBHBIC ONCPALIHH MBICAHTEILHON JACATEALHOCTH ~ AHAIM3 H CHHTES,
cpagHeHue, ODOOIICHHE, CHCTEMATH3ANMIO, KAACCH(HKALMIO, BLISBICHHE NPHYHHHO-
C/ICAICTBEHHBIX CBA3CH — [UIA H3YYEHHA CBOHCTB BCILIECTB W XMMHYECKHX peakiuii,
€CTECTBEHHO-HAYIHBIE METO/IbI MO3HAHHA — HAO/MOACHHE, HIMEPEHHE, MOJICITHPOBAHHE,
IKCACPUMEHT (PCaIbHBIN H MBICJICHHBIH ),

CACNOBATL NpPABWIAM NOJL3OBAHMA XHMHYECKOH nocyaoi u naboparopHbiv
0DOpYIOBAHMEM, @ TaKKe Mnpasuiam oOpallieHHA € BEUISCTBAMH B COOTBETCTBHH
C MHCTPYKUMAMH 1O BBINOIHEHHIO 1a00PaTOPHBIX XHMHYECKHX ONBITOB 110 MOAYIECHHIO
M COOHMpaHHK razo0o0pasHBIX BEIECTE (BOAOPOAA M KHCJIOPOAA), NPHUTrOTOBRIEHHID
PacTBOPOB € ONpeAeI€HHON MACCOBOI 101eH PaCTBOPEHHOIO BEILECTEA, MNJIAHUPOBATHL U
NPOBOANTL XHMHYECKHE IKCIICPUMEHTHI 10 PACNO3HABAHHIO PACTBOPOB IHEI0HEH M
KHCIOT ¢ NOMOULBIO HHAMKATOPOB (AakMyc, (penondrraienn, MeTHIOPAK 1 Ipyrue).

K koHuy oOyueHns B 9 kiacce npeAMETHHIE Pe3yibTarhl Ha Oa30BOM YPOBHE
AOIKHBL OTPakKaTh CHOPMHPOBAHHOCTL Y OOYHAIOIIAXCA YMEHHIA:

PACKPBIBATE CMBIC/I OCHOBHBIX XHMHYECKHX MOHATHIT: XHMHYECKHI AIEMEHT, aTtoM,
MOJICKYA1a, HOH, KATHOH, aHHOH, MPOCTOE BEUICCTBO, CIOXKHOE BEUIECTBO, BAICHTHOCTD,
WIRKTPOOTPHUATEILHOCTB, CTENEHL OKMCICHMA, XHMHYECKAR PEAKUMA, XHMHYECKAA
CBA3b, TEMNOBOH HPPEKT peakunn, Moab, MOJSPHBLIH 00BEM, PacTBOp, MMEKTPOIHTHL,
HEWICKTPOIHTH,  AEKTPOIMTHYECCKAS AMCCOLMAINSA, PeakuMH HOHHOrO 00MEHa,
KaTain3arop, XHMHYECKOS paBHOBECHE, o0paTuMble H HEoOpaTHMbIC PEaKiHH,
OKHCJIHTEIbHO-BOCCTAHOBHTEIIbHBIE PEAKLIHH, OKHUC/IHTE b, BOCCTAHOBHTEIb, OKHC/ICHHE
H BOCCTAHORJICHHE, AVIOTPONHA, aMPOTEPHOCTL, XHMHYCCKAN CBA3L (KOBANCHTHAN,
HOHHAR, MCTA/UIMYCCKAR), KPUCTAUIMUCCKAS PCludrka, KOpPpO3us MCTANIOB, CIUIABLI,
CKOPOCTh  XMMMUCCKON peakumn, npeaeiasHo aonycrumas  konuentpaums [JIK
BELLCCTBA,

HWULOCTPHPORATE B3AHMOCBAZL OCHOBHBIX XUMHYCCKHX MOHATHIT W NPHMEHATHITH
NOHATHA NMPH ONMHCAHHH BEILECTB H WX MPEBPAIICHNIN,

HCNOAB30BATL XHMHYECKYK) CHMBOJIMKY A7 COCTABJICHHA (OPMY BEUIECTB M
VPABHCHUA XHMHUCCKHX PeaKiimit;

ONPEAC/IATE  BAJCHTHOCTL M CTENCHb  OKHCACHHA XMMHYECKHX  UIEMEHTOR
B COC/IMHCHUAX PAVIMUHOIO COCTABa, NPUHAICKHOCTL BEIIECTB K ONPEACHEHHOMY
KJiaccy coeanHeHuil no (opMyiaMm, BHI XHMHHECKOH CBA3H (KOBAICHTHAA, HOHHAA,
METAUTHYECKAA) B HEOPraHMYEeCKHX COCIHMHEHHAX, 3aps] HOHA N0 XHMHYECKOH
(opMyJie, XapakTep Cpeabl B BOAHBIX PACTBOPAX HCOPraHHMYCCKHUX COCAMHCHMA, THN
KPHCTALTMYCCKON peITRH KOHKPETHOrO BEUICCTBA,

packpeisars  cmbicn  llepuoanmueckoro  3akona JILH.  Menpeneesa w
JACMOHCTPHPOBATHL €10 NOHHMAHHE: ONMUCHIBATL M XAPAKTEPH30BaTh TAOAHYHYIO (POopMy
[leproanyeckoil CHCTEMBI XHMHYECKHX 3JIEMEHTOR. PadiMyare MOHATHA «I/1aBHAsA
noarpynna (A-rpynna)» u «nobounas noarpynna (b-rpynna)», mansie u Goabiune
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Menepansnan padovuas nporpasma | Xuammn 89 knacest (Gas0onuit yponens)

NEPHOLL, COOTHOCHTL ODO3HAYCHHA, KOTOPBLIC MMCIOTCA B NEPHOAMUCCKOI Tabimue,
C YHCIOBLIMH XAPAKTEPHCTHKAMH CTPOCHHA ATOMOB XHMHYECKHX AIEMEHTOB (COCTaB H
3apaj aapa, o0UIee YHCAO ICKTPOHOB H PACHPEACICHHE HX N0 ICKTPOHHBIM CHOAM ),
OOBACHATH O0LIME 3AKOHOMEPHOCTH B HIMCHCHNH CBOHCTE WICMEHTOB H HX COCAMHCHHI
B NpeAeiax MaIbiX MEPHOIOB H IIABHBIX MOATPYIN € YYETOM CTPOCHHA HX aTOMOB,

KracCHQUUHPOBaTh  XHMHMYECKHE  JJIEMEHTHI, HEOPraHHYEeCKHE  BEUIECTBa,
XHMHYECKHE peakiny (N0 4HCay H COCTaBy VYACTBYIOUIMX B PEaKiiH BEIIECTB,
no Te10BOMY hPexTy, N0 HIMEHEHHIO CTENEHEH OKHCICHNA XHMHYECKHX JIEMEHTOR ),

XapaKTepH30BaTh (ONHCLIBATEL) 00NIME M CnEUM(PUIECKHEe XHMHYECKHE CBOMCTBA
NPOCTHIX U CIAOKHBIX BEUICCTB, MOATBCPAAAA ONUCAHHE ITPHMEPAMH MOJICKYAAPHBIX W
HOHHBIX YPABHEHHI COOTBETCTBYIOUIMX XHMHYECKHX pPeaKiimii;

COCTARAATL VPABHCHMA WICKTPOJNTHYCCKONR JAHCCOUMALIMN KHCAOT, MEI0UeH o
COJICi, MOJHLIE W COKPAIUEHHBLIC YPABHEHHA PeakuMii HOHHOrO OOMEHA, YPaBHCHHA
PeaKUHil, MOATBEPKAAIOIINX CYLIECTBOBAHHE NEHETHYECKON CBA3H MEKIY BEUICCTBAMH
PaTNYHBIX KJIACCOB,

PACKPBIBATh CYIHOCTE OKHC/IHTENIBHO-BOCCTAHOBHTEIBHBIX PEAKLIHil NOCPEICTBOM
COCTAR/ICHHSA NEKTPOHHOIO HANaHCa ITHX pPeaKiiii,

MPOrHOZHPOBATL CBOHCTRA BEIECTB B 3aBHCHMOCTH OT HX CTPOCHHA, BO3MOKHOCTH
NPOTEKaHHA XUMHYECKHX MPEBPALICHHI B PA3IMYHBIX YCIOBHAX,

BHIMHC/IATE  OTHOCHTEIBHYIO MOJCKVJIAPHYIO M MOJSPHYIO MAacchl  BEILIECTB,
MACCOBYIO AOIIO XHMHYECKOTO MEMEHTa Nno GOPMYIC COCAMHEHNS, MACCOBYIO 010
BEUICCTBA B PACTBOPE, MPOBOAHTL PacuéThl M0 YPABHEHHIO XHMHYECKONH peakin;

coONM0NaTh NPABHAA  NOAL3OBAHMA  XUMHUYCCKOI nocyaoit u  saboparophbim
oDOpyloBaHHEM, & TaKKe npasuiaa OOpAlICHHWA C BELIECTBAMH B COOTBETCTBHM
C MHCTPYKUMAMH 10 BhINOTHEHHIO Ja00PaTOPHBLIX XHMHYECKHX ONBITOB M0 NOAYYEHHIO
1 cOOMpanmio razoo0pasHbIX BEIIECTB (AMMHAKa  YIJICKHCAOrO rasa);

MPOBOANTL PEAKUHH, TMOATBEPKAAIOIIHE Ka4eCTBEHHBIH COCTaB pasjiH4YHBIX
BELICCTB. Pacro3HaBarTh ONBITHBIM MYTEM XJ0pua-, OpoMuia-, HOAWA-, KapOOHAT-,
(ocdar-, cuamkar-, cyabpar-, MMAPOKCHA-HOHBL, KATHOHLI AMMOHHMSA ¥ HOHBI H3YUCHHBLIX
METALIOB, MPUCYTCTBYIOUINE B BOJAHBIX PACTBOPAX HEOPraHHYECKHX BELIECTE,

MPUMCHATE OCHOBHBIC ONCPAIIMH MBICAHTCILHON JACATCIBHOCTH — AHAINS M CHHTECS,
cpasHenne, 0000IIeHHE, CHCTEMATH3ALMIO, BLIARICHHE NPHYHHHO-CIICACTBEHHBIX
CBA3CH — UIA H3YMEHHA CBOMCTB BEHIECTB M XHMHYECKHX pPeaKuHil, €CTeCTBEHHO-
HAYUHBIC METO/BI MO3HAHNS — HAOMOACHHE, HIMCPEHHE, MOJAC/THPOBAHMNE, IKCIICPHMEHT
(peasibHBI H MBICICHHBII ).



TEMATHYECKOE ILIAHHPOBAHHE

Menepansuan padosan MPOTrPaMaa

Xaovn. 89 sumccw (Gazosutit yposeny )

8 KVIACC
Hanmenosanue
2 seronmrem | O Coznepanue oGy4eHns OCHOBHRC BRI NEATENEHOCTR
n/n P 4acos o d o0 y4arommuxcs

yueOHOro npeamera

Paznen 1. llepBonava/ibubie XUHMHYCCKHE NOHATHSA

XHUMHA — BOKHaA 5
obnacts
CCTECTBOZHAHMS M
NpaKTHYECKOi
JICHTCILHOCTH
YEIOBCKA

1.1

[peamer xumun. Poib XHMHH B JKH3HH
YEJIOBCKA, XHMHA B CHCTCMC HAYK,
Tena n pewmecrsa. Ousnyeckne cpoiicTea
BEUIECTB. ArPErarHoe COCTOAHHE
BelecTs. [oHaTHe 0 METONAX NO3HAHKS
B XHMHH. YHCTHIC BEIIECTRBA H CMECH.
CnocoObl pa3aeneHns cMeceil.
Xumuveckuii Ikcnepumenm:
Hemonempayuu:

FHAKOMCTBO ¢ XHMHYECKOI nOCy A0,

¢ npasuiamu padorsl B 1adopaTopuu M
npremamu odpateHns ¢ 1adoparopHbIM
000pYOBAHHEM,

Mu3nyeckne cpoiicTsa o0pa3uos
HEOPraHWYECKHX BEIECTB — METALIOB
H HCMCTANIOB.

Cnocobbl pazaeneHus cmeceii
(punsTpoBaHNE, BEINAPHBAHNE,
JIHCTHIISUMSA, XpoMmaTorpadms ).

PackpbiBaTh CMBICH H3YYAEMBIX MOHATHIA
Packpbisars pojib XHMHH B IPHPOJIC H
KH3HH YLIOBEKa, €€ CBA3L C APYTHUMH
HAYKaMM.

Pazimyars YMCTLIC BCUICCTBA M CMCCH,
OIHOPOIHBIE M HEOAHOPOAHBIC CMECH.
Paznmmuars GH3MYECKHE H XHMHYECKHE
ABACHMNS.

Cneaosats aIrOpATMAaM HCMOJIL30BAHHA
IKCIEPHMEHTANBHBIX METOA0B —
HAOMO/ICHHA M IKCIICPUMEHTA.
Ha0moaars u onuceiBaTs 00LEKTHI

[PH MPOBCACHHH ACMOHCTPAUHH 1
1a00paToOpHBIX ONBLITOB 110 H3VHEHHIO
(pH3UECKHX CBOHCTB BEUIECTB, CNOCODOR
pasaeaCHHs CMECCH BEUICCTB.
[TpoBOANTE XHMHHECKHIT IKCIEPHMEHT
MPpH paziencHnn eMeceii (Ha npumepe
OYHCTKH NOBAPCHHON COJIM) B XOJ1¢




Menepansuan pabodar nMPOrpamMsa

Xoovn. 89 sumcem (Gazonutlt yposeny )

JlaGopamopnwe onvimu:

Hayuenue u onucanne Ppusnuecknx
CBOMCTB 00pA3LOB HEOPraHHYECKHUX
BEIIIECTR.

Hayuenne cnocodos paszaeiacHns emeceii
(C NOMOLILBIO MArHNUTA),

lpakmuyeckue padomsi:

Ne 1. Tlpasuna paborst B naboparopun u
nprémbl o0patieHns ¢ 1adopaTopHbBIM
0D0PYA0BAHHEM.

No 2. Pasnenenmne emeceit (Ha npumepe
OYHCTKH MOBAPEHHON COH )

npaKTH4ecKoii paboTsl No 2,

Crnenosars npaguiam nojib30BaHus
XMMHYECKOH nocyaoi n 1aboparopHbiv
000pYI0BAHHEM, & TAKIKE MpaBHIIaM
OOPALICHNS ¢ XUMHYCCKUMH BCILICCTBAM N
B COOTBETCTBHH ¢ HHCTPYKUHEH

PH BLINOIHEHHUH NIPAKTHYCCKOMN

padors No 1.

BeicTpansars pa3sépHYTHIC MHCHMEHHBIC
H YCTHBIC OTBCTRI C ONOPOi

Ha nudopmanmio n3 yuebunka n
CIPABOYHBIX MATEPHAIOB, FPAMOTHO
HCTOAL3OBATHL M3YYCHHBIN MOHATHHHbLIA
annapar Kypca XuMnH

[

Beuecrsa
XHMHYECKHE
peaxumn

15

ATOMBI H MOJICKY/Ib. XHMHUCCKHEC
MEMEHTBI. CHMBOJIBI XHMHYECKHX
WEMEHTOB, [TPOCTHIC U CAOKHBIC
BELLECTBA. ATOMHO-MOJEKYAAPHOEC
YHCHHE,

Xumuueckas popmyna. Barentnocrs
ATOMOB XHMHHYECKHX WIEMEHTOB.
3aK0H NOCTOAHCTRA COCTABA BEILECTB,
OTHOCHTEIIBHAR ATOMHAR Macca,
OrHOCHTENLHAR MOIEKYJIAPHAR Macca.
MaccoBas 1015 XHMHYECKOro VIEMenTa
B COCIMHCHHN,

Onpeaensrs NPU3HAKH XHMHUYCCKHX
peaKLmii, YCIOBHA HX NPOTEKAHUA.
OOBACHATE CYIIHOCTE (PHIHUECKUX U
XHMHYCCKHX ABACHHH C TOUKH 3PCHUSA
ATOMHO-MOJICKYASPHOIO YYCHHSL.
Knaccupmumpopars XuMH4ecKne
peaKiH (1Mo YHCIY H COCTaBY
pearHpyiommx 1 o0pasyroimxcs
BEILIECTB).

Cocrasnars GopMy/ibl OMHAPHBIX
BEILECTE 110 BAICHTHOCTH K ONPEASIsTS
BAICHTHOCTE 10O (POPMYJIam BCLICCTB.
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Denepansuan padoMan nPOrPamMmMa

Xavn. 8-9 sumaccw (Dasosutit yposenn

Konuuectso semecrsa. Monabs. Monspuas
Macca. B3anMOCBA3HL KOJIMYCCTBA, MACChI
H YHCAA CTPYKTYPHBIX €AHMHHIL BELIECTBa.
Pacuérsl no opMysiaMm XHMHYECKHX
COC/IMHCHMI,

MuINYECKHE H XHMHHECKHE ARICHHA.
XHUMHUECKAN peakius U e€ NpH3HAKY,
3aKOH COXPAHCHMS MACChI BCUICCTR.
XUMHYECKHE YPABHEHHS.
Knacenukaums XuMHUecknx peaxumii
(COCAMHCHNA, PAVIOKCHNS, 3AMCIICHHA,
oOmeHa).

Xumuveckuit Ikcnepumenn:
Hemoncmpayuu:

Mdu3znueckne ceoiictea oGpazuos
HCOPraHNYECKHX BEIICCTB — METANIOB W
HEMETALIOB,

OO0pa3ibl BEUIECTB KOMNIESCTBOM | MOJIb,
(MHINYECKHE ARICHHA (MIABICHHE BOCKA,
TasHWE Jbja, pacTHpaHHe caxapa

B CTYIIKE, KHIICHHE W KOHACHCALNA
BOJIbI ).

XuMHYECKHE SBICHHS (TOPEHNE CBEYH,
NPOKATHBAHHE MCIHOH NPOBOJIOKH,
B3AHMOICHCTBHE CO/IbI HIH Meia

C COIAHON KHCAOTOM ).

HabmoaeHne npu3Hakos npoTeKkanmns

Paccrasnats kKOG huuHenTs

B YPABHCHUAX XHMHUCCKHX PCaKitmii,
Habmoaars 1 onucsIBaTh 00BLEKTHI

MPH NPOBEACHHA AEMOHCTpAUM 1
2a00paTopHLIX ONBITOR,

[TpoBoaNTE BHIYHCACHHA NO (OpMYyiam
XUMHHYECKHX COSAMHEHUI W YPABHEHHAM
XUMHYCCKHX PCaKiimit,

[IpUMEHATE ECTECTBEHHO- HAYYHBIC
METO/IbI MO3HAHMA (B TOM YMChe
HAOMIOJICHHE, MOAC/IMPOBAHNE,
IKCOCPUMEHT W OCHOBHBIE ONEpaLny
MBICJHTEALHON JACATC/ILHOCTH
(cpaBHeHHe, KaaccHpukaims)
BeicTpausars pa3sEépHYTLIC NMHCHMEHHBIC
H YCTHBIC OTBCTHI € ONOPOi

Ha HHpopMmarHio 13 yaeOHHKa H
CIPABOYHBIX MATEPHAJIOB, MPAMOTHO
HCNOABL3OBATH H3VUCHHBIH NMOHATHHHBIN
annapar Kypca XuMHH




Mejepansuan pabosan nporpamma

Xovun. 8-9 suaccn (Dasosutit yposenn)

XHMHHYECKHX peaKimii (paziokenne
caxapa, B3auMOoACHCTBHE CCPHOR
KHCI0THE C XJ0PHAOM Oapus, noJyyeHHne
H paznoxenne ruapoxcuaa meam (1)
NPH HArPEBaHHN, B3AUMOACHCTBHE
wesesa ¢ pactsopom cosm mean (1)
OnuiTel, WITKOCTPHPYIOUINE 3aKOH
COXPAHCHMS MACChL

Jlabopamopiwie onvimet:

Cozpanue moaeneit Moneky
(IAPOCTEPIKHEBLIX ).

Onucaune Gu3nHecKnX CBOICTB
00pas’IOB HEOPraHWYCCKNX BEILIECTB -
METAUIOB H HEMETALIOB.
Habmonenne gmanveckux (niarnexHue
BOCKA, TASHHUEC JIL1A) H XUMHYCCKHX
(ropenHune caequ, MPOKAIMBAHHE MEIHOI
MPOBOJOKH ) ABACHHI,

HabGmozaeune n onucanne npu3Hakos
MPOTEKAHHA XHMHYECKHX peakiHi
Pa3HBIX THIIOB.

Bwwucienun:

OTHOCHTEJILHOH MOJIEKVIAPHOH Macchl
BCUICCTB, MOJIAPHOH MACCHI, MACChl

BCUICCTB, MACChl H KOJITHUCCTEA BCLLICCTRA,

MACCOBOH J0JIH XHMHYCCKOIrO EMCHTa
10 (POPMYJIC COCAMHCHMA,




denepansuan pabosan nporpamsa | Xoowun 8-9 xmacew (Dasosutlt ypasenn)

MO YPABHEHHAM XHMHYECKHX PeaKiimii:
KOJAMMECTRA, MACCH BEIICCTRA

M0 H3BECTHOMY KOJTHHECTBY. Macce
PEareHTOB HIIH NPOAYKTOB PeaKimu

Hroro no pazgeny 20

Paznen 2. Baxueilmme npeacTaBsuTe/In HCOPraHWYeCKHX BEUIeCTB

2.1 | Bozayx. Kucaopon. 6 Bozayx — emech razos. Cocras Bozayxa. | Mcnons3oBats XHMHHECKYIO CHMBOJTHKY
[MonaTne Kucnopoa — anemeHT u npocroe AN8 CoCTaBNAeHUsA (POPMYI1 BEHIECTB,
00 okcuax BeniecTso. Haxokaenne kneaopoaa MOJICKVISPHBIX YPABHCHHIT XHMHUCCKHX

B NpHpoae, GHIHYECKHE H XHMHYECKHE
cBoiicTea (peakumn ropeHns ). OKcHbl.
[Tpumenenne kucnopoaa. Cnocodwl
NONYYCHHA KHCA0po/a B 1ladopaTopHi H
npomsinieanocTH. Kpyrosopor
Knesopoaa s npupoae. O3o0n -
ALIOTPONHAA MOAHDHKALMA KHCIOPOaA.
Tennopoit 2ppext XuMHUECKoit peakium,
TEPMOXHMHHYECKHE VPABHCHHSA, IK30~

H IHAOTEPMHYECKHE peakinn. Tonaneo:

PEAKIIHi ¢ YHACTHEM KHCIOPOaa.
Xapaktepu3oBarh (ONMHCHIBATEL) COCTAB
BO31YXa, (PHIHYECKHE H XHMHYECKHE
CBOICTBA KHCJIOPOAA, CNOCOOLI €ro
MOJYYCHHA, MPHMEHEHHE H 3HAUCHHE
B NPHPOJIE W IKH3HK HEI0BEKA.
CpaBHHBaTL PEakLUH FTOPEHHA U
ME/UICHHOIO OKHCIICHMA.

OOBACHATL CYIIHOCTD IKOTOMHHECKHX
npodiem, CBA3AHHBIX C 3arpA3HEHHEM

YIOJIb M MeTaH. 3arpasHeHne Bo3ayxa, BO3YXA.
yerieHHe napuukoeoro sdidexra, Cnenoears npaeuaam 6e30nacHoi
paspyiieHne 030HOBOIO CJ104. paboTel B 1adopaTopuH npH

Xumuveckuii 3kcnepumenm:
Jexonempayuu:

KauecTBeHHOC ONpPEIC/ICHHE COACPKAHNA
KHC/IOpPO/1a B BO3YXE

[Tonyuenne, cobupanne, pacnozHaBanne

HCIIONL30BAHHH XHMHYCCKON NOCY/ILI K
000pYAOBAHNA, @ TAKIKE NPABHIIAM
OOpAIICHNSA C TOPIOYHMH BEIICCTBAMM.
[anmpoBats 1 OCYILECTBIATH HA
MPAKTHKES XHMHYECKHE IKCIEPHMEHTI,
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denepansuan padboyan nporpamya | Xovun. 8-9 xnaccw (Gasosutt yposen)

H H3YYEHHE CBOICTB KHCI0pOaa.
HabmoaeHne B3anMoieHCTBIS BELIECTB
C KHCJIOPOIOM M YCIIOBHA
BO3HWKHOBEHHA W MPEKPALLICHHA TOPEHHA
(noxapa).

Jlabopamopnviit oneim:

O3nakomieHne ¢ o0pasuamy OKCHAOB W
ONMUCAHNE MX CBOHCTSB,

lpaxmuveckasn paboma.

Ne 3. loayuenne u cobnpanme
KHCJIOPO/A, H3YUCHHE €0 CBOHCTS,
Bwwucienus:

MOJCKVIAPHOH MAcChl KHCA0POaa 1
030Ha Ha OCHOBAHHWH ATOMHON MacChl
XHMHHYECKOro 3/IeMEHTA;

KOIMHECTBA, MACCH! BEIICCTBA

M0 YPABHEHHAM XHMHUECKNX peaKiiuii

MPOBOAHTSL HAOMIOACHHA, JIC/1aTh BLIBO/IbI
MO PE3VILTATAM IKCHCPHMEHTA

MPH NPOBEACHNH 1a00PaTOPHBIX ONBITOB
H MPaKTHYECKOi padoThL.

Bui4ueas s KOIMUYCCTBO BEHICCTRA,
00beM raza no gopmynam.

Y4acTrOBaTL B COBMECTHOI pabore

B rpynne.

BricTpanBars pasBepHYTHIC NHCHMEHHBIC
H YCTHBIC OTBETHI C ONOpoi

Ha uHdopmanmio 3 yaednmnka u
CIPABOYHBIX MATEPHAIOB, FPAMOTHO
HCNOAL3OBATHL M3VYCHHBIN NOHATHHHbLIA
annapar Kypca XuMHH

)
(5]

Boaopoa. lNousrue
0 KMCIIOTAX 1 COMsX

Boaopoa — a1eMenT H npocToe
BCLICCTBO. HaxoaeHHEe BOAOPOA

B NPHPOL, (PHINHECKHE H XHMHHYCCKHE
CROICTBA, NPHMEHEHHNE, CNOCO0kI
nonyueHns. Kueaors: u conn.
Monapueiit 00béM rasos. Pacuérs

N0 XHMHYECKHM YPABHEHUAM.
Xumuveckuit kcnepumenm:
Jemoncempayuu:

[Moayuenne, cobnpanne u

PackpbiBarh CMBICIT M3YHACMBIX MOHATHI
H DPHMEHATE ITH NOHSATHS TIPH ONUCAHMK
CBOICTB BEUICCTB H X NMPEBPAILICHMH.
Xapakrepu3osars (ONHCHIBATh )
(pu3MUSCKHE W XHMHYECKHE CBOCTBA
BOAOPO/A, CNOCOOBI €ro NoNy4eHH,
NPHMEHEHHE.

Cobupars npudop JUIs NOIYUCHHS
BOIOPOAA.

Henons30Bars XHMHHECKYIO CHMBOIHKY
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pacno3HaBaHne BOA0POJA.
B3auMOaCHCTBHC BOAOPOAA € OKCHAOM
mean (I1).

Habopamoprwiit onsm:

B3auMOACHCTBHE KNCIOT ¢ METAIIAMM,
[paxmuveckas paboma.

Ne 4. Tloayuenune n codupanne BOJ0poa,
H3YHCHHE Cro CBOICTB.

Betwucrenus:

00BEMA, KOJIMUECTBA BELCCTRA ra3a

10 €ro H3BECTHOMY KOJIMYECTRY
BELIECTBA MM 00BEMY,

00BEMOB ra30B 1O YPABHEHHIO PEaKInu
Ha OCHOBE 3aKOHa O0BLEMHBIX OTHOLICHHI
ra3os

JUIS COCTABACHUA (POPMY.1 BEIIECTB,
MOJICKY/ISPHBIX VPABHCHMIT XHMHYCCKUX
peakumii ¢ y4acTHeM BOAOPOaA.
BeIvucasaTe MOIAPHYIO MAcCy BEILIECTE,
KOIMHCCTRO BEUICCTBA, 00BLEM rasa,
MACCY BEILECTRA;

[TpoBOANTEL pacuéTnl N0 YPABHEHHAM
XUMHYCCKHX PCaKIHil: KOJIHYCCTBA,
00béMa, Macchl BEILECTBA M0 H3BECTHOMY
KOIMYECTBY, 00BEMY, MACCE PEarcHTOB
HITH TIPOAYKTOB PEAKIHH,

Cnenosare npaeuaam 6e30nacHoil
paboTel B 1ab0paTopHn npu
HCTIOB30BAHHH XHMHYECKOI NOCY/abl H
000pYAOBAHHA, @ TAKIKE MPABHAAM
o0paueHns ¢ roproYHMH BELLICCTBAMH

B ObITY.

[lrarupoBaTs 1 OCYIIECTRAATE HA
MPAKTHKE XHMHYECKHE IKCICPHMEHTbI,
NPOBOANTEL HAOMIOACHHMA, A€/1aTh BBIBO/BI
[0 PE3VALTATAM IKCICPHMEHTA.
YyacTeoBarh B COBMECTHO# paboTe

B rpymnmne

Boaa. Pacteopbi.
Iousitue
00 OCHOBAHMAX

(dusznveckne cpoiicTea Bojabl. Boaa kak
PACTBOPHTE L, XHMHYECKHE CBOMCTBA
BOJIBI,

OcHOBaHMA.

PackpbiBaTh CMBIC/ H3Y1HaEMBIX MOHATHI
H TPUMEHATD ITH NOHATHS NTPH ONHCAHHH
CBOHCTB BCHICCTB M MX [TPCBPALLICHHIT.
Xapakrepu3osars (PU3HIeCKue u




Denepansuan padoMan nPorpamMmMa

Xovin. 8-9 suacew (Gasosutlt v PaBeHL

Pactsopst. Ponb pacTBOpoB B npupoae H
B AKH3HN Yen0BeKa. Kpyrosopor Bojibl
B NpHpoAE. 3arpasHeHHe NPHPOAHBIX
BoA. OxpaHa n OYHCTKA MPHPOIAHBIX BOA.
HachICHHBIC N HEHACKIIICHHIC
pacTBOpbl. PACTBOPHMOCTL BELIECTB
B BO/IC. Maccosast 10/14 BEWECTBA

B pacTsope.

Xumuveckuit ykenepumenm:

Hexoncmpayuu:

PacTsopeHne BEUICCTB ¢ Paz/IHuHOb
PacTBOPHMOCTBIO.

B3anMoaeiicTBie BO/ILI C META/UIAMH
(HaTPHEM H Ka/IbLHEM ).
Hcenenosanne pacTBOPOB KHCAOT H
WEA0UCH ¢ NOMOUILIO HHIHKATOPOR.

JlaGopamopiwsie onsims
Hcenenosanne ocobeHHoCTEl
PACTBOPCHHSA BEIIECTB € PATHYHON
PacTBOPHMOCTBIO.

[Tpurorosienne pacTsopos

¢ onpeAeEHHON MacCoBO 101eH
pPacTBOPEHHONO BEIIECTBA.
lpaxmuyeckas paboma

No 5. [lpuroToBieHHe pacTBOpPOB

C ONpeACNEHHON MaccoBO 1onei
PacTBOPEHHOIO BEUICCTRA.

XHMHHYECKHE CBOMCTBA BO/ILL, €€ POJib Kak
PACTBOPHTE/IA B NPHPOAHBIX HPOLECCax.
Cocrasnats YpaBHECHUA XHMHYECKHX
peaKiMi ¢ yMacTHEM BOJbI.

OOBACHATE CYHIHOCTH IKOAOIMUCCKHX
MpodneM, CBA3ZAHHBIX € 3arpa3HeHHEM
MPHPOAHBIX BO/, CHIOCOOB! OUHCTKH BO/IbI
OT NPUMECCH, MEPBI 1O OXPaHe BOL

OT 3arpa3HEHNA.

[nanupoBars U OCYILCCTRINTS

Ha MPAKTUKE XHMHYCCKHE
IKCOCPUMEHTHI, NPOBOANTL HAOITIOCHHA,
JENATH BBIBOJIBI 110 pe3yJibTaram
IKCMIEPHMEHTA NPH NPOBEACHHH
1a00paTOPHLIX ONBITOR H NPAKTHYECKOH
paboTsl.

Cnenosare npaeuaam Ge3zonacHoi
paGoTsl B 1a00paToOpHu 1pH
HCTOABL3OBAHHH XHMHYECKOH NOCY/bl H
obopyaopaHus.

[TpOBOANTH BHIMHCACHUA C NPUMCHCHHEM
MOHATHA «MACCOBas 10/18 BEIIECTBA

B pacTBope».

Buicrpausars passEpHYTHIC THCEMEHHbIE
H YCTHBIE OTBETHI C ONOpPOii

Ha HHPOPMAIHIO H3 yHeOHHKA 1
CHPABOYHBIX MATCPHAIOB, FPAMOTHO
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Bwwucienus:
¢ MCHOAL3OBAHMEM MOHATHH «MACCOBas
JI015 BELIECTBA B PpACTBOPE»

HCTIOAL30BATHL H3VIEHHBIN NOHATHHHBLIA
annapar Kypca XuMmuu

OCHOBHBIC KJIACCHI
HEOPraHHYeCKHX
COC/IMHECHH

Knaccnduxanms HeOpraHuyeckmnx
coeamuuenuii. Oxcnapl. Knaccuduxaums
OKCHJIOB: COICODPasyIomne (OCHOBHMIE,
KHCAOTHBIC, amoTepHbIC) 1
neconeodpasyromme. Homenknarypa
OKCHJIOB, (DH3HUCCKNE M XUMHUCCKHE
cpoiicTa okenaos. [ToayueHne oKCH0B.

Ocnoanus. Knaccuukanus ocCHOBaHHiI:

WEIOUN H HEPACTBOPHMBIC OCHOBAHMA,
Homenknarypa ocHopannii. duznyeckne
H XHMHYECKHE CBOHCTBA OCHOBAHHI,
[Toayuenne ocHoBannit.

Kucnorsl. Knaccupurauus KHCaoT.
Homenknarypa kHeaotr. OU3nyeckne

H XHMHYECKHE CBOHCTBA KnenoT. Pan
aKTHBHOCTH MeTaos H.H, bekerosa.
[Toayuenne kuenor.

Conn. Homenknarypa coneii.
DHINIECKHE H XHMHUYECKHE CBOMICTRA
coneii. [oayuenne coneii.
I'eHeTHYecKas CBA3b MEKIY K1accamu
HEOPIraHUYECKHX COC/IHHEHH,
Xumuveckuit Ikcnepumenm:
Jexwonempayuu:

Knaccuuumposars Hyyaembie
BELLIECTBA 110 COCTABY M CBOHCTBAM.
Cocrasnsts (POpPMYIILI OKCHIAOB, KHCIIOT,
OCHOBAHMI, CONCH M HA3LIBATL HX

10 MEKAYHAPOIHON HOMEHKIATYPE.
[Tporuo3npoBars CBOHCTBA BCUICCTB

HA OCHOBE OOLIMX XUMHYECKHX CBOHCTB
H3YUEHHBIX KJIACCOB/TPYIIN BELIECTB,

K KOTOPLIM OHH OTHOCATCA.

CocTaBiaTs MOJICKYAAPHBIC VPABHEHHA
peakuni, WIIOCTPHPYHOLIHX
XMMHYECKHE CBOMCTRA U Crocodhbl
NOJYUCHHA BEIIECTB H3YUCHHBIX
KJIACCOR/TPYIIN, @ TAKKCE
MOATBEPKAAIONINX FEHETHYCCKYIO
B3AHMOCBS3b MEALY HHMH,
[Tpon3BOANTL BHIMHCICHNSA

M0 YPABHEHHAM XHMHYECKHX PeaKiiuii.
[iannposars n OCYUIECTBIAATS

HA MPAKTHKE XHMHYECKHE
IKCMEPUMEHTBI, NMPOBOAHTL HAOIOACHNA,
JAENATH BBIBO/B 110 PE3VIILTATAM
IKCNCPHMEHTA 1PN [TPOBEACHNH
2a00PATOPHBLIX ONBITOR M NPAKTHYECKHX
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OOpasiibl HEOPraHHYECKHX BEIIECTB
PAVIHYHBIX KJACCOB.

OnpiThl, WTIOCTPHPYIOIIHE XHMHYECKHE
CBOCTBA KJ1ACCOB HEOPraHWYECKHX
BELICCTB.

JlaGopamopnwe onvimt

OnpeneaeHne pacTsOpoOB KHCIOT W
LIEAOUEH C MOMOUILIO HHIAHKATOPOB,
Hayuenue B3anMoaeHcTBHA KHCIOT

C METALIAMM, peakumnil HelTpannsaium.
Bsaumoneiicrene pactsopa CepHoi
KHCI0THI ¢ OKenaom mean (IT).
[Tonyyenne HEPaCTBOPHMBIX OCHOBaHMIA.
BriTeCHeHHE OHONO METALIA APYTHUM
H3 pacTBOpa COJH,

[paxmuyeckas paboma

No 6. Petnenne akCnepuMeHTaTbHLIX
3a1a4 no reme «Bakueiimme Knaces
HEOPTaHWYECKUX COCAHHCHHITY.
Beiwucaenun:

10 YPABHCHHAM XMMMUYCCKOIT peaKimu:
KOJIMYECTBa BeuecTa, 00béma, Macehl
M0 H3BECTHOMY KOJIHHECTRY BELIECTBA,
00BEMY, MACCE PearcHTOB WK
MPOAVKTOB PEeaKitiu

paGor.

Canenosare npaguaam 6e3onacHoi
pabotsl B 1adopaTopun

MPH HCNOIB30BAHHH XHMHYECKO#
NoCyst 1 000pyA0BaHNIS.
BricTpanBath pazBEpHYThIE NHCHMEHHBIC
H YCTHBIC OTBETHI C ONOPOi

Ha wHpopManmio u3 yuednuka n
CNPABOYHBIX MATEPHAIOB, PAMOTHO
HCNOABL30BATH H3VHCHHBIH NOHATHHHBIA
annapar Kypca XuMum

Hroro no pasaeny:
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Paznen 3. lMepnoanuecknii 3axon n Hepuoanaeckasn cucrema xumudeckux viementos L. H. Menaeaeena. Crpoenne

aToMoB. XuMuueckas cBsiib, OKHGIHTEIBHO-BOCCTAHOBHTE/ILHBIC PEAKIIHN

3.1 | [Mepuoanveckuii
JAKOH W
[Nepnoanueckasn
cHcTema
XHMHHECKHX
UIEMEHTOB

JI. 1. Menneneesa.
CrpoeHune aroma

-

[lepBbie nonbITKH KnaccH(puxamm
XHMHHECKHX 1eMeHTOR. [TonaTne

O IPYNNax CXOAHbIX WIEMEHTOB
(LeI04HBIE W LIETOYHO3EMEbHBIC
METAVIbI, FTAIOTEHbI, HHEPTHRIC rasbl).
DNEMEHTBI, KOTOpbLIC 00pa3yoT
amdoTepHbie OKCHIBI H MAPOKCHILE.
Ieproanueckmii 3akon. Ieproanucckas
CHCTCMA XHMHYCCKMX WICMEHTOR

JLHA. Menaeneesa. KoporkonepuoaHas u
JUIHHHONEPHOIHAA (POpMBI
[leproanyeckoii CHCTEMbE XHMHYECKHX
wementos [I.U. Menneneesa. [lepuoan
u rpynnsl. Du3nyecknii cMbICa
NOPAAKOBOrO HOMEPA, HOMEPOB NepHOAa
H IPYIIbE IEMEHTA.

Crpoenne aromos. Coctas aTOMHBIX
anep. Mzoronsl. Dnextponsl. Ctpoenne
WICKTPOHHBIX 000104CK ATOMOB NEPBLIX
20 XHMHYECCKNX VICMCHTOB
Ilepuoanueckoii cucremsi

JLHU. Menaeneesa. XapakTepucTika
XHMHYECKOr0 IEMEHTa

no ero noaoxkennto B [epuoanyeckoii
cucreme JI. U, Menaeneepa.
3AKOHOMEPHOCTH MIMCHECHHS paanyca

PackpeiBaTh CMBICI MEPHOAHYECKOTO
3aKOHA.

OmiceiBate CTpoeHHE TabIHLIbI
«lleprnoauyeckas cHCTEMa XHMHYECKHX
anemenToB J1. . Menneneesay.
MojesMpoBars CTPOCHHE aToMa,
IHEPTETHYECKHX VPOBHEH H MOy POBHEH
MPH OMOLIH PHCYHKOB, YICKTPOHHBIX
KOH(pUTypaumii u MICKTPOHHO-
rpadmueckux gopmya,

[oscuars pusnveckuii cMbich
NOPAAKOBOIO HOMEpa, HOMEPOB NepHoIa
H TPV AEMEHTA.

XapakTepH30BaTh XHMHYECKHE IEMEHTHI
NEPBLIX TPEX NEPHOAOB, KAIHI, KATbLHI
H HX COC/THHEHHA 110 NOJIOKEHHIO

B [leproanueckoi cucreme

JLH. Meunneneena.

OOBACHATL 001HE 3aKOHOMEPHOCTH

B H3MCHCHHM CBONCTB XHMHYCCKHX
VIEMEHTOB (HIMEHCHHE PAIHYCOB
ATOMOB, IEKTPOOTPHLATEILHOCTH,
BAICHTHOCTH ) M MX COCIHHEHWI

B Mpeaeaax MaabiX NEPHOIOB H IIIABHbIX
MOATPYIN € YHETOM CTPOCHUA HX
4ATOMOB;




denepansuan pabosan nporpasmsa | Xsowun. 8-9 suacew (Gasosutht yposenn

ATOMOB XHMHHYECKHX WICMEHTOB,
METALTHYECKHX H HEMETALTHYECKHX
CBONCTB MO rPVINaM U Neproam,
3nayenne INepnoanyeckoro 3akona n
[lepnoanueckoit CHCTEMbBE XHMHYECKHX
WIEMEHTOB VIS PA3BHTHA HAYKH W
npaktukn. JI.H. Menaenees — yaéubiii u
rPaKIaHHH.

Xumuyeckuic akenepumenn:
Hevonempayuu:

BzanmoelicTBrHe rHAPOKCHA LIHHKA

C pacTBOpaMH KHCJIOT H LLETO4SH.
MoneanpoBanne CTpOSHHA MOJEKYI
TPH NOMOUIH PHCYHKOB, MOZICIICH,
WICKTPOHHLIX ¥ CTPYKTYPHLIX (hopmya,
Tabmna «lTepnoamnucckas cuerema
XHMHYCCKHX WICMCHTOB

JLH. Menaeneesan.

JlaGopamopneie onsima

O3nakomiieHne ¢ o0paztamy MeTanioB 1
HEMETALIOB

YuacTsoBarh B COBMECTHO# paboTte

B rape Win rpynmne.

BeicTpansars pasBEpHyThIC NMHCHMCHHBIC
H YCTHBIC OTBETHE C ONOPOii

Ha HHPOPMANMIO H3 yYeOHHKA H APYIHUX
HCTOUHHKOB, B TOM uucae Murephera

XuMHuecKkas CBa3b,
OKHCANTEILHO-
BOCCTAHOBHTEILHLIC
peaKumu

Xumuueckas ces3b. KosaicHrnas
(nosspHas 1 HENONAPHAN ) CBA3L.
DNEKTPOOTPHLUATEILHOCTE XHMHYECKHX
emenToR. Monnas ceaseb. Creneus
OKHC/ICHNA, OKHCANTEILHO-
BOCCTAHOBHTENBLHBIC peaKumm. [Ipouecch

PackppiBars CMBIC/ H3YHACMBIX NOHATHIR
Onpesennts BUA XHMHUYCCKOH CBI3H

B COCTHHEHHH.

MoaesupoBarh CTPOSHHE MOJIEKY.I

MPH NOMOIILH PHCYHKOB, MOJIENEH,

WIEKTPOHHBIX H CTPYKTYPHBIX (POPMYIL
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OKHMCJICHHA H BOCCTAHOBIICHHS.
OKHCINTEH H BOCCTAHOBHTEIH.
XHMHYCCKHIH IKCNCPHUMEHT: H3YYCHHE
00pasioB BELIECTB METALIIOR H
HEMETANIOB, B3aHMOIeHCTBHE
rHAPOKCHIA IIHHKA ¢ PACTBOPAMH KHCAOT
H LIEA04CH, NPOBCACHHE ONBITOR,
WUTIOCTPH PYIOLINX TIPHMEPLI
OKHC/IHTENBHO-BOCCTAHOBHTE/TbHBIX
peakumii (ropeHune, peakimu
PaNOKCHUA, COCAHHCHHA ).
Xumuveckuit Icnepumenm:
Hevonempanyun:

OnBITel, HLTIOCTPHPYIOLHE NMPHMEPLI
OKMC/IHTEILHO-BOCCTAHOBHTE/IbHBIX
peakuuii (ropeHne, peakumm
PARTOKCHHUA, COC/IHHEHNA )

Henonb3oBarh XHMHYECKVIO CHMBOJIMKY
JUIS COCTABACHNA (DOPM Y1 BELIECTR,
ICKTPOHHOIO Dananca peakimit.
Onpenenars CTeneHb OKHCICHHA aTOMOB
XUMHYECKHX 3IEMEHTOR N0 GopMyiam u
cocTapnaTL GopMyJibl OMHAPHBIX
COC/IMHCHMT 11O CTENCHH OKNCIICHHSA
ATOMOB XHMHYCCKHX WICMCHTOB,
Onpeaensars OKACIHTEND H
BOCCTAHOBHTEIL. PaccTraniars

KO PUIMEHTHE B CXEMaAX TPOCTHLIX
OKHCJIHTEILHO-BOCCTAHOBHTE/ILHBIX
peaKiiii METO0OM IEKTPOHHOIO
Oanawca.

Habmoaars XWMHYECKHE ONMBITHI

M0 MIAHY, AHAH3NPOBATE W JIE1aTh
BbIBO/LbI.

Henonwsosare UKT mia coznanns
MOAEIeH, NOArOTOBKH MPE3eHTaILMI,
JIOKAAJI0B T10 TEME,

Beicrpansars passEépPHYTHIC MHCBMEHHbIE
M YCTHBIC OTBETHI C OIOPOI Ha
uupopmannio 13 ysebunka i Apyrux
HCTOYHHKOB, B TOM uncne Mutepuera

Hroro no pazaeny 15
Peseprroe spems 3
OBHIEE YHUCJIO HACOB 68
10 INMPOIr'PAMME




denepansuan padbosan nporpavsa | X 8-9 xmacew (Dazosutlt yposenn)
9 KJIACC
HaumeHosanue
Ne Konnuecrso OCHOBHBIE BH/IB ACATEILHOCTH
pa3IesioB H TEM Conepanne o0yuenns
n/'n 4acos o0yyaommxes

yueOHOro npeamera

Pazaen 1. Bemecrso # XUMHYECKHE PeaKkiny

[Mosropenue u
yrayGienne 3Hauuii
OCHOBHBIX pa3jie/ioB
Kypca 8 knacca

5

[Nepuoanueckuii 3akon. [lepnoanueckas
CHCTEMA XHMHYECKHX IEMEHTOB

JLH. Menneneesa. Ctpoesne aTomos,
3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XHMHYECKHX IEMCHTOB NEPBLIX TPEX
NEPHOIOB, KATHA, KATbLHA H UX
COC/IMHEHHH B COOTBETCTBHH

C NOJIOKCHUCM VICMEHTOB

B [ TepHOAHYECKOH CHCTEME H CTPOCHHEM
HX aTOMOB.

CTpOCHHE BEIICCTBA: BHLI XMMHYCCKOM
CBA3H. THNBI KPHCTALIHYECKHX
PEIIETOK, 3aBHCHMOCTh CBOHCTB
BELLECTBA OT THINA KPHCTALTHIECKOH
PEIETKH H BHAA XHMHYECKON CBA3H.
Kaaccnpmraums n HomeHkrarypa
HEOPraHMYECKHX BEIIECTB. XUMHYECKHE
CBOMCTBA BEIIECTB, OTHOCALIMXCH

K PAVIHYHBIM KAACCAM HCOPIraHMYeCKnX
COCAMHEHHI, FTEHETHYECKAA CBA3D
HEOPraHHYECKHX BEILECTB.

XapakTepu308arh XHMHYECKHE ICMEHTHI
MEPBLIX TPEX NEPHOAOB, KATHA H KaTbLHA
no ux nonmkeunto B lepnoanyeckoit
cucreme /I M. Menaeneeea.
Knaccupuumposars # Ha3biBaTh
HEOPraHUYECKHE BELICCTRA H3YICHHBIX
KJTACCOB.

OnuceiBars 001HE XHMHYUCCKHE
CBOHCTBA BELICCTB PARTHYHBLIX KJACCOB,
NOATBEPKAATE CBONCTRA NPHMEPAMH
MOICKYISPHBIX YPABHCHHIT XHMHYECKHX
peaKimii.

Onpenensars BHI XAMHYECKON CBA3H H
THIT KPHCTALTHYECKOI peiuéTKn
BEILECTRA

[Tporno3nposars CBOACTRA BELIECTB

B 3aBHCHMOCTH OT MX CTPOCHUA.
BeicTpansare pazBéPHYTHIC MHCHMEHHBIC
M YCTHBIC OTBETHI C ONOPOit

Ha naopmanmio u3 yuebHuka 1
CNPABOYHBIX MATEPHAIOB, MPAMOTHO




Denepansuan padoMan npPorpaMmMa

Xavin. 8-9 ximacen (Gasosutit v paBeHn )

Xumuueckuit skcnepumenm:
Jlexonempayuu:

03HAKOMJICHHE C MOACAAMM
KPHCTAUTHHECKHX PEILETOK
HCOPraHMYCCKHX BCIICCTB ~ MCTAIOB
H HemeTauioB (rpadmTa u anmasa),
C/IOKHBIX BEIWECTB (XJIOPHIA HATPHS )

HCNOMB30BATH H3VIEHHBIH MOHATHHHBIH
annapar Kypca XuMmm

9

OCHOBHBIEC
3aKOHOMEPHOCTH
XHMHYECKHX

peakuui

Kaaccn(pmkaims XHMUYECKHX peakiui
N0 PazIMYHbLIM NPH3HAKAM (10 YHCITY U
COCTABY YHACTBYIOIIHX B PEAKIIHH
BELIECTB, M0 TEIIOBOMY upexTy,

MO H3IMCHCHHIO CTCNCHEH OKHCIICHNA
XHMHYECKHX JIEMEHTOB,

no oOPaTHMOCTH, MO YIACTHIO
Karaam3aropa). JK30- 1
IHAOTCPMHUSCKHE PEAKINH,
TCPMOXHMHUYCCKNE YPABHCHUA.
[TonsTHE 0 CKOPOCTH XHMHHYECKOI
peakumnn. Housrne 06 obparumuix

H HEOOPATHMBIX XHMHYECKNX PCaKiMax.
[ToHATHE O rOMOTEHHBIX H F€TEPOreHHBIX
peakumnax. [lorarue o karamse,
[ToHATHE O XMMHYECKOM PABHOBECHH.
DakTopsl. BIAHAIOUIHE HA CKOPOCTH
XHMHYECKON PEaKitiy i N0JI0KEHHE
XHMHYCCKOrO PABHOBECHS.
OKHCAHTEIBHO-BOCCTAHOBHTE/IbHBIC

PackpuiBaTh CMBIC) H3YYACMBIX NOHATHH
H APUMCHATE 3TH MOHATHA IPH ONHUCAHHN
CBOWHCTB BEIIECTB H UX NPEeBPALLICHH.
Knaccupuumpopars XHMH4ECKHe
PCAKIIHM 1O PAVIHYHLIM NPH3HAKAM,
YeTaHariHBaTh 3aBHCHMOCTL CKOPOCTH
XUMHYECKOH peakimu OT pavIHHbIX
(hakropos.

[Iporno3nposars BOIMOXKHOCTH
NPOTEKAHNUA XHMHUCCKHX NPCBPALILCHHIT
B PasINYHBIX YCIIOBHAX.

Onpeacssnts OKUCINTEb |
poccranosuteas B OBP.

CocTapnars EKTPOHHLIN DanaHc
peaKimm.

[Tpon3BOANTL BLIYHCICHHA

MO XHMHYECKHM YPAaBHEHHAM,
YuacrsoBars B COBMECTHO#H pabore

B Ape WM rpynne.

BuicTpauBars pasBépHYTLIC NHCbMEHHbIC

36
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peaKkuHu, MEKTPOHHbIH Oananc
OKHCANTEILHO-BOCCTAHOBHTEILHO
peakumn. CocTapneHne ypaBHeHH
OKHCIHTENIbHO-BOCCTAHOBHTEIBHBIX
PCAKIMIT ¢ HCNOABIOBAHHEM MCTOAA
WICKTPOHHOrO Oananca.

Xumuveckuit akcnepumenm:
Hesonemparguu:

Hccneosanie 3aBHCHMOCTH CKOPOCTH
XHMHYCCKON peakumn o1 Bo3acHCTBIA
pasanunbix GakTopos.

OneIThl, WUTIOCTPUPYIOUIHE TTPHMEPHI
OKHCIANTEILHO-BOCCTAHOBHTEIBHBIX
peaxkunii (ropeHHe, peaKuiH
PA3A0KEHHSA, COCTUHEHHS ),
Buivucaenus:

KOJIHMECTBA BELIECTBA, 00BEMA H MACChl
peareHToB WA NPOJAYKTOB 110
YPABHCHHAM XHMHYECKHX PEeaKiimil

H YCTHBIE OTBETHI € ONMOPOi

Ha nHpopMAHIO 13 yueOHHKa 1
CHPABOYHBLIX MATEPHAIOB, MPAMOTHO
HCNOMB30BATH H3VHCHHBIH MOHATHIHBIN
annapar Kypca XHMuH

1.3

DNEKTPOANTHHECKAA
JIHCCOLMALINA.
Xumuueckue

peaKumm
B pacTBopax

Teopus MEKTPOSIHTHYECKOT
JUCCOLMALNH. DJIEKTPOINTHI W
HEMEKTPOAHTH, KaTHOHBI, AaHHOHBI,
Mexanusm Iuccotmanmum BeiecTs

C PalTHYHBLIMH BHAMH XHMHYECKO#H
ceasn. Crenens anccounauny, CuiabHbe
1 C1alkIC MCKTPOANTHI.

Peakuns HoHHOro oOMena. Yenoens

PackpbiBaTh CMBIC H3YHACMbIX NOHATHI,
a TAKJKE CMBICIT TEOPHH
AMIEKTPONHTHIECKOR HCCOLMALIMN,
OOBACHATL NPUYHHBI
IEKTPONPOBOAHOCTH BOJIHBIX PACTBOPOB
BELLECTB, PA3IM4arh cAadble M CHILHLIE
WICKTPOSINTHL,

CocTaBisTh VPaBHEHHUA JAHCCOLMALLHM
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MeepansHan PADOMAR NPOTPaMMA

Xoovn. 8-9 sumccm (Dasosutit yposeny )

NPOTEKaHUA peakunit HoHHoro obmena,
NOIHBIC W COKPALIEHHBIC HOHHBIC
ypasuenus peakumii. CpoiicTea Knenor,
OCHOBAHHH M cOoNel B CBETE
NPEACTABICHNT 00 MEKTPOANTHYCCKOH
auccoumnaunn. KauecTBeHHbIE peakiuu
HA HOHBIL. TTOHATHE O rHAPOIN3E CONCH,
Xumuueckuit Ikcnepumenm:
Aexonempaya:

HMccneaosanne aMekTponpoBoaHOCTH
PACTBOPOB BEIICCTB, MpoLEcca
JIMCCOLMALLNH KHCJIOT, LICIOYEH

H CONECH (BOIMOAKHO HCNOIL30OBAHHE
BH/ICOMATEPHAIIOB).

OnsITel, WUBOCTPHPYIOUIHE NPHIHAKH
NPOTEKaHns peaKiii HOHHOro obMena
(oOpazoBanHe OcanKa, BeIICACHHE ra3a,
o0pazoBaHue BO/IbI),

Pacnosznasanne HEOPraHuHeCKHX
BEILECTB C MOMOLIBI0 KAYECTBEHHBIX
pPeaKiHii Ha MOHBI,

JlaGopamopueiii onsim:

M3yuenne npu3HakoB NpoTeKaHus
peaKin HOHHONO 0OMEHA B pacTBopax
NEKTPOJIHTOB (C 00pazoBaHHEM OCajKa,
BBUICACHHEM ra3a, 00pasoBaHneM BOJIL ),
lpaxmuyeckas paboma:

KHCJIOT, EJ0YEH U CONCH, NOJIHbIE H
COKPAMIEHHBIC MOHHBIC YPABHCHHS
XHMHYECKHX peaKumii HonHoro odmena,
KPaTKHE HOHHBIE VPABHEHHSA MPOCTLIX
PCAKIMA FHAPOIN3a CONCH.
XapakTepu30Barth 00IIHE XHMHYECKHE
CBONCTBA BELICCTB PAVIMYHBIX KIACCOB
Ha OCHOBE TCOPHH VICKTPOIHTHYCCKON
AHCCOLHALNN, MOATBEPKAATL CBOHCTBA
NPHMEPAMH MOJICKVAAPHBIX M HOHHBIX
VPABHCHHI XHMHUHCCKHX peaKimii,
Pewiars 3KCepMMEHTA/ILHBIE 3a1a4H

1no Teme.

[lnanmpoBarb 1 OCVILIECTRIATE

HA MPAKTHKE XHMHYECKHE
IKCHCPHMEHTHI, POBOANTL HADMOACHNIS,
AENATH BHIBOABI 110 pe3yabTaram
IKCIEPHMEHTA NPH NPOBEACHHH
MabOPATOPHLIX ONBITOB H MPAKTHYECKHX
pabor.

Crnenosars npaguiam 0€30nacHoil
padotsl B AabopaTopuH npw
HCMOIB30BAHMH XHMHYECKOH NOCy/Ibl H
000pyIOBAHNS.

[TpoBOANTE BHIMHCACHHA MO XUMHYECKHM
VPABHEHHAM.

YyacTeoBath B COBMECTHOMH pabore
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Denepansuan padoMan npPorpamMma

Xovun 8-9 sumaccn (Gazosutlt yposenn

Ne 1. Pewuenne IKCnepuMeHTanbHbIX
3a/1a4 no Teme.

Burvuciaenus:

MO YPABHECHHAM XHMHUYECKHX peaKiuii

B nape Wiw rpymnne.
Brictpansars pazsepHyTeie NHCLMEHHBIC

M YCTHBIE OTBETHI C ONOPOii

Ha HHpOPMALMIO U3 V4eOHHKA B IPYyIrHX
MCTOYHHKOB HHOPMALHKN, B TOM YnCIC
Hurepuera

Hroro no pazaeay 17

Pasnen 2. Hemeranasl u HX COeInHEHNs

2.1 | Obmas 4 OO0uas XapakrepucTuka raioreHos, OO0BACHATE 00UIME 3AKOHOMEPHOCTH
XApaKkTEepPUCTHKA OcoBeHHOCTH CTPOCHHS ATOMOB, B M3MEHECHHHN CBOHCTE HEMETAIOB H HX
XHMHYECKHX XapaKTEPHBLIE CTENEHN OKHCIICHHA, COCIMHEHMIT B Npeesiax MaibiX
IEMEHTOR Crpoenne i gu3nyeckue ceoiicTsa NEPHOIOB W MIABHBIX MOATPYNN
VHA-rpynmei. NPOCTHIX BELIECTB — FAJIONCHOB, [eproanieckoii CHCTEMBI XHMHYECKHX
["anorenn XHUMHUCCKHE CBOMCTBA HA npuMEpe WIEMEHTOB C YUETOM CTPOCHHA HX

XJI0pa (B3aMMOICHCTBHE C METAIIAMM,
HEMETAUIAMM, LIETOYaMH),
Xnoposojaopoa. ComHas Kueaora,
XHMHYECKHE CBOHCTBA, MOJYHCHHE,
npumenenne. [lelicreue xnopa u
XJIOPOBOJIOPOAA HA OPraHM3M HE/IOBEKA.
Baxneiiume XA0pH/asl B HX HAXOKICHHE
B IPHPOJIE.

Xumuveckuit ykcnepumenm:
Jlexonempanyuu:

OnwiTsl, OTpaXaommMe Pu3nueckne u
XUMHYECKHE CBOHCTBA rAIONCHOB M HX
COCAMHEHHH ( BO3MOMKHO HCIO/Ib30BaAHKHE

aToOMOB.

Xapakrepu3osars (PHIHUECKHE W
XHMHUYCCKHE CBOHCTBA NPOCTLIX BEUICCTR
FAJI0reHOB (Ha NMpUMEpe XJopa) 1
CAOQMKHBIX BEILECTE ( XJIOPOBOA0OPOAA,
XJI0PH1a HATPHRA ), COCOOBI MX
MOJYHEHHA, MPHMEHEHHE H 3HAYEHHE

B PHPOIE H AKHIHN YENOBEKA.
Onpeaenats XJA0PHI-HOHBI B PaCTBOPE.

[ ltanupoBars 1 OCYLIECTBIAATH

HA NPAKTHKES XHMHUYCCKNE
IKCICPHMEHTBI, MPOBOANTL HAOMOACHNA,
JeNath BLIBO/ABI N0 pe3yjibTaram
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Menepansuan padbosan nporpamsa | Xovun. 8-9 suaccew (Gazosutli yposeny

BHICOMATEPHAIIOB ).

O3HAKOMJICHHE € 00pasIaMH XI0PHIOB
(raoreHnaI0B ).

Jabopamopuwiit onwim:

H3yueHne CBORCTB COARHON KHCI0THI,
[TpoBenenne KaueCTBEHHLIX PeaKiiuii
HA XJIOPHA-HOHBL,

lpaxmuyeckas paGoma

No 2: [lonyieHne CONAHOMH KHCAOTHI,
H3YHeHHE e¢ CBOMCTER.

Buiqucaenus:

N0 VPABHEHHAM XHMHYECKUX peaKiimii,
CC/IN OJIMH M3 PEArcHTOB j1aH B H30bITKE

IKCIECPHMEHTA NPH MPOBEACHHH
Aa00PATOPHLIX ONBITOR M NPAKTHYCCKHX
padoT.

Cnenosars npasuiaM 6e30nacHO
padorst B aaboparopun

MPH UCMONB30BAHHN XHMHYECKOT
MoCy/ibl H 000PY10BAHMS.

Brictpansars passEépHyThie MHCEMEHHBIC
H YCTHBIE OTBETHI ¢ ONMOpPOil

Ha HHOPMALIMIO 13 YHCOHHKA
CHPABOYHBIX MATCPHAIOB, NPAMOTHO
HCNONB30BATL H3YHEHHBIH NOHATHIHBINA
annapar Kypca XuMmum

2.2

OOGmas
XapaKTepUCTHKa
XHMHYECKHX
WIEMEHTOR
VIA-rpynnsi. Cepa
H C¢ COC/AMHCHMA

OO0uias XapakTepucTHKa AIEMEHTOB
VIA-rpynnsi. OCOOEHHOCTH CTPOCHHA
ATOMOB, XapaKTEePHbIC CTENCHH
OKHCICHMA,

Crpoenne u QU3HyeCKHe CBOICTBa
NPOCTHIX BEUIECTB — KHCIOPO/IA W CEPhl.
AN0TponHBIE MOARPHUKALIN KHCIOPOA
1 cepbl. XHMHYECKHE CBOICTBA Cepbl.
Ceposoiopoj, crpoeHue, Gpuznieckne u
XHMHYECKHE CBOHCTBA.

OKCH/IBI CEPBI KAK MPECTABHTENH
KHCIAOTHBIX OKCH/IOB.

Cepuas kucaora, pusnucckue n
XHMHYECKHE cBolicTBa (00mMe Kak

OOBACHATE 00IINE 3aKOHOMEPHOCTH

B M3MCHCHHH CBOHCTB MIEMCHTOR
VIA-rpynns # HX COeAHHEHHH € YHETOM
CTPOCHHA HX ATOMOB,
Xapakrepu3osarh PHINYECKHE 1
XHMHYECKHE CBOICTBA NPOCTOro
BEIIECTBA CEPhl H €€ COCAMHECHNI
(cepoBOAOPO/IA, OKCHIOB CEPbI, CEPHOI
KHCJI0TBL, CYIL(paros), cnocodbl HX
NOJAYHEHUA, MPHMEHEHHE H 3HAYCHHE

B IPHPOZE H AKH3HH HEN0BEKA.
Onpeaensts Haune cyindar-HoHos
B pacTsope.

OOBACHATE CYIIHOCTE IKOAOTMUECKHX
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Denepansuan padoMan npPorpamMmMa

Xivun. 8-9 smaccw (Gasosutlt yposenn

MPEACTABHTENA KJacca KUC/I0T H
crneunuueckne). XuMHUYCCKHE PeaKiinm,
JICKALIME B OCHOBE NMPOMBILLICHHOTO
cnocoda NnoJIVHEHHA CEPHON KHCAOTHL.
[Tpumencenune, Com CepHOil KNCIOTHE,
KAYECTBEHHAA PeakiHa Ha CVIIb(aT-HOoH.
HaxoxaeHue cepbl 4 e€ COeIMHCHH

B MPHPOAE. XHMHYECCKOE 3arpsa3sHeHHE
OKpYKatolie cpe/ibl COSAHHEHHAMH
CEPBl (KHCIOTHLIC JI0AIH, 3arPA3HCHHE
BOFIYXA M BOAOEMOB), CrOCOOKI €ro
MPEeAOTBPALICHHA.

Xumuueckuit Ikcnepumenm:
Hextonempanpu:

O3nakomienne ¢ odpasuaMu cepol i eé
COCAMHCHHAMM ( BOIMOIKHO
HCTIOJTL30BAHHE BHACOMATEPHANIOB ).
HaGmoaenune npouecca o0yriMBanus
caxapa noj AeHcTBHEM
KOHUEHTPHPOBAHHOA CEPHOH KHCIIOTHI.
Jlabopamopneie onvime::

Hayuenne XuMH4ECKHX CBOHCTB
pazbaBIeHHON CEPHON KHCAOTHL
[TpoBe/ieHne KaueCTBEHHON peakumm Ha
cyib(ar-noH H HaOIKACHHE NPH3HAKA
¢€ NpoTeKaHu

npobnem, CBA3aHHBIX ¢ nepepadoTKoi
COC/IMHCHMIT Cepul,

[TranupoBars N OCYIIECTRIATH

HA MPAKTHKE XHMHYECKHE
IKCICPUMEHTBI, NPOBOANTL HAOIOICHHA,
JeNaTh BLIBOJIbI 110 pe3yabTaTtam
IKCHEPHMEHTA.

Caenosars npasuiam 6e3onacHoii
paborel B 1aboparopiu

[PH HCMOIB30BAHUN XUMHYECKOH
nocy/iul # 000PY0BAHHA.

[Tpon3BoANTL BHIYHCICHHSA

N0 XMMHYECKHM VPABHCHHAM,
Hcnonb3osars NpH BEINOJIHEHHH
yueOHBIX 3a1aHnil TEKCTHI yueOHHKa,
CHPABOYHBIC MATCPHANL
(TTepHoanvecKyO CHCTEMY XHMHYECKHX
aementos J. M. Menneneesa, rabnuuy
PACTBOPUMOCTH KHCI0T, OCHOBAHHI H
COnell B BOJE, MICKTPOXHMHYECKHIT paa
HANPSKCHHH MCTAUIOB),

Hcenons3oBars npH BuINOIHEHNA
vieOHBIX 3a1aHiil H B IpoLecce
MCC/IC0BATEILCKOI JICATE/IBHOCTH
HAYHHO-TIONYJIAPHYIO JIHTEPATYPY
XUMHUYECKOIO COACPARAHNA, CIIPABOYHBIC
MarepHaib, pecypest Hurepuera
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Denepansuan pabosan nporpamsa | Xsovun. 8-9 smacen (Dasosutlt yposenn)

OOGmasn
XApaKTCPUCTHKA
XHMHYECKHX
JIEMEHTOB
VA-rpynnei.

Asor, gochop u nx
COC/IMHEHMS

OOuas XxapakTepucTHKA 2EMEHTOB
VA-rpynnst, OcoOEHHOCTH CTPOCHNS
aTOMOB, XaPaKTePHbIC CTCNCHN
OKHCIICHHA.

A30T, pacnpoCcTpaHeHne B npupoe,
(hn3nHecKkne n XHMHYECKHE CBOIICTBA.
Kpyrosopor azora B npupoje,
AMMHAK, €ro (PU3HYCCKHE M XHMHYCCKHE
CBOHCTBA, NOJYHEHHE W NPHMEHEHHE.
Conn ammonns, uX puinueckne u
XUMHYECKHE CBONCTBA, MPHMEHEHHC.
KauecTBeHHas peakima Ha HOHBI
aMMOHHA,

A30THaA KHCJIOTA, e€ NOTYVHEHHE,
(pm3nuecKHe H XUMHUECKHE CBOlicTBA
(ODIME KaK npe/icTaBnTeNs Kiacca
KHCIOT H CneunHyIecKue).
Menonb3oBaHHEe HHTPATOR W COJICH
AMMOHHA B KA4YECTBE MHHEPAILHBIX
yaoOpennii. XuMHUECKOE 3arpa3HeHne
OKPY/KAIOLICH CPEIbl COCAMHCHHAMM
a307a (KHCIOTHLIC 0N, 3arPA3HCHHE
BO3/1YXA, NOY4BLI U BOJOEMOB).
docdop, aUoTponHbie MoaHpHKaHn
tdocdopa, PusHUECKHE H XUMHYECKHE
ceoifcrea. Oxena ocdopa (V) u
(docdopnas kucnora, Ppusmueckne u

OOBACHATL 00HINE 3aKOHOMEPHOCTH

B M3MCHCHHM CBOHCTB MICMCHTOB
VA-rpynnsl # HX COEAHHEHHIT € y4ETOM
CTPOCHHA HX ATOMOB.

Xapaxrepu3osarsh (PHIHYCCKNE N
XHMHYECKHE CBOHCTRA NMPOCTHIX BEHIECTB
azora 1 pochopa 1 uX COCAMHEHHI
(amMMuaka, coneit aMMOHMA, a30THON
KHCIOTHI, HHTpaToB, okenaa Gocdopa (V)
n ocdoproit kucaore, pocdaros),
CnocoOBl UX NOAYHCHHUA, TPHMEHCHHE 1
IHAYECHHE B NIPHPOIE H IKH3HH YEJI0BEKA.
Onpenenste HOHbI aMMoHns 1 (ochar-
HOHBI B pacTBOpE.

OOBACHATE CYILHOCTh IKOJOMHYECKHX
NPoOJIEM, CBAZAHHBIX ¢ HAXOKACHHEM
coennHennii azora u gocdopa

B OKpYAAKOWEH cpeje,

[nanuposarh W OCYILECTRAATE

HA MPaKTHKE XHMHYECKHE
IKCTICPHMEHTBI, POBOANTL HAOIOACHNS,
A€NaTh BLIBOLI N0 pe3yjibTaram
IKCTICPHMEHTA NPH NPOBEACHHH
HaboPATOPHBLIX ONBITOB M NPAKTHYECKOH
paboTsL,

Canenosars npasuaam Oe3onacHoil
paboTel B naboparopun




Menepansuan paboOMaR NPOrPamMmMa

Xuvin. 8-9 suacen (Dazosutt yposeny

XHMHYECKHE CBOHCTBA, NOJNYHEHHE,
Henoassosanme gocdaros B kavecrse
MHHEPATLHBIX Y100peHHil.
Xumuueckuit ykcnepumenm:
Jexonempayuu:

O3nakomienue ¢ pu3nygeckumu
croiicreamu asora, dochopa

W UX COCAMHCHMIT ( BOZMOXKHO
HCTIOTb30BAHME BHICOMATEPHANIOB ).
O3nakomiienne ¢ o0pasaMm asoTHbIX B
thocdopubix yaodpennit.

[Tonyuenne, coGupanne, pacnoHaBaHne
H M3YYEHHE CBOICTB aMMHaKa.
BaanmoaeicTBHE KOHUEHTPHPOBAHHOMN
A30THON KHCJIOTHI ¢ MEBIO (BOIMOKHO
HCIIOIL30BAHHE BHICOMATCPHANIOB).
JlaGopamoprwie onsime::

[ IpoBesieHHe KaueCTBEHHBIX peaKimii
Ha HOH aMMOHHA W (pochaT-HOH, 1
H3VYEHHE NPH3IHAKOB HX MPOTEKAHHA.
lparxmuyeckas patoma

Ne 3: Tlonyuenne aMmnaka, H3yueHHue
€ro CBOHCTB.

Briqucienus:

N0 YPABHEHHAM XHMHYECKUX peaKinii

MPH HCTIONTL3OBAHHH XHMHYECKOH
nocy/ist # 000py0BaAHKS.
[Tpou3BOANTL BHIYHCICHHA

M0 XHMHYECKHM YPABHECHHAM.
Henone3osars npu BLINOAHCHHN
y4eOHBIX 3a0aHNiT TEKCTH y4eOHMUKA,
CIPABOYHBIE MATEPHANS
(NMEPHOAMHUCCKVIO CHCTEMY XHMHYCCKHUX
aementos [, K. Menaeneesa, tabanny
PACTBOPHMOCTH KHCIIOT, OCHOBAHMI 1
COJICH B BOJIC, WICKTPOXHUMHHCCKHI pajl
HanpsKeHWi METAIOB)
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Mejepansuan pabosan nporpamsa | Xeovur. 8-9 wmacew (Dazosutli yposenn)

OGmasn
XApaKTCPHCTHKA
XHMHHYECKHX
JJIEMEHTOB
IVA-rpynnel.
Yraepoa
KpeMHUH, 1 ux
COCIMHCHNS

OOuias XapakTepuCTHKA AUIEMEHTOB
IVA-rpynnst, OcobGeHHOCTH CTPOCHHS
ATOMOB, XapaKkTepHbIE CTENCHH
OKHC/ICHHA.

Yraepoa, anaorponteie Moanpnkanmm,
pacnpocTpaHeHne B NpHpoae,
(pM3NUECKHE W XHMHUCCKHE CBOTICTBA,
Ancopbumns, Kpyrosopor visepoaa

B NPHPOE.

Oxenist yraepoaa, ux pusuueckue u
XUMHYCCKHE CBOHCTBA, ACHCTBHE

HA JKHBBIE OPraHN3MBbI, MOTYHEHNE H
NMPUMEHEHNE. DKOIOMHYCCKNE
npoGaeMBl, CBA3AHHBIE C OKCHIOM
yraepoaa (1V), runoresa raodanbHOro
NOTEIUICHHS KIMMATA, NAPHHKOBLIA
pdext.

YronsHas KHCI0TA M ¢ COu, uX
(hr3nyecKkHe 1 XHMHYECKHE CBOICTBA,
NOJYHEHHE ¥ TPHMEHEHHE.
Kauecrsennas peakums Ha kapdouar-
nousl. Mcnonwzosanne kapbonarop

B OBITY, MEAHLIMHE, TPOMBILLICHHOCTH H
CE/ILCKOM XO3alcTRE.
[leproHavaIbHBIE MOHATHA

00 OPraHnYecK1X BEIIECTBAX KaK

O COCIMHCHMAX VIAICPOaa (MeTan, JT1au,

OOBACHATL 00HINE 3AKOHOMEPHOCTH

B M3MCHCHHHN CBOHCTB WICMCHTOR
IVA-rpynnsi 1 uX COCIMHEHHH ¢ yuETOM
CTPOCHHA HX aTOMOB.

Xapaxrepu30osars (PH3HYCCKNE N
XHMHYECKHE CBOICTRA MPOCTHIX BELIECTB
VIJIEPOAA M KPEMHHSA H HX COCAMHCHMH
(OKCHIOB YIICPOAA, VIOJIBHON KHCAOTI,
KapOOHATOB, OKCH/a KPEMHHA,
KPEMHHEBOH KHCIOTHI, CHIIMKATOB),
CnOCoOL MX NMOAVYCHHUA, NPHMEHCHHE K
IHAYCHHE B MPUPOIE H JKH3HA HEN0BEKa.
OOBLACHATH NPHYHHHO-CACACTBEHAYIO
CBA3bL. CTPOCHHE BELICCTBA — CBOMACTRA
~+ NPUMEHEHHE — Ha NpUMepax
COC/IMHCHMIT YIICPOJa M KPEMHUSL,
Onpeaensarts KapOOHAT- H CHANKAT-HOHBI
B PacTsope.

OOBACHATH CYLIHOCTL IKOAOTHYECKHX
npoOieM, CBAIAHHBIX ¢ HAXOAICHHEM
VIJICKHCI0IO 1a3a B OKPYKaoieH cpeae,
[Moareepaciars 0OCOOCHHOCTH cOCTaBa
OPraHHYecKHX BEILICCTB NpHMepaMu
NPOCTLIX COCIMHCHUIA (METaH, Y1aH,
ITHIICH, AUETHICH, ITAHOJ, MNTHLIEPHH,
VKCYCHAA KHCI0TA), B3aUMOCBA3b
HCOPFrAHMYCCKHX COCAMHEHNII VIIepoaa u
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Denepansuan padoOMan nPorPamMmMa

X, 89 simacen (Gazosutlt yposens

ITHIICH, AUCTHIICH, ITAHO/, TJIHUEPHH,
YKCYCHas KHCaoTa).

[TpupoaHbIE HCTOUHHKH YTJICBOJAOPOIOR
(yross, npupoaHslii ra3, ners),
NPOAYKTH uX nepepadborkn (Oeninn),
HX POJib B OBITY M MPOMBILIIEHHOCTH.
[TonsTie 0 GHONOIrHYIECKN BAKHBIX
BELICCTBAX: JKMpax, Oeskax, yriepoaax -
M WX POJTH B AH3HH Y€10BEKA.
MarepHaibHOE CANHCTBO OPraHH eCKHX
H HEOPraHWYCCKHX COC/IMHCHMIA,
Kpemuuii, ero gm3anueckue u
XHMHYECKHE CBOHCTBA, NOJYHCHHE H
npumeHenne. CoeTMHEHNR KPEMHHA

B npupose. Odume npeacTasieHus

00 okeune kpemuus (1V) u KpemHueBoi
KHCIIOTE.

CrimKarsl, HX HCMONB30BAHKE B OBITY,
MEIHMIHHE, MPOMBILLICHHOCTH.
BaxHeiiie CTpOHTE/IbHBIE MATEPHAITLI
KCPaMHKa, CTCKI0, HEMEHT, OETOH,
senezo0eron. [pobnemel 6e3onacnoro
HCMOJIb30BAHHSA CTPOHTEIBHBIX
MATEPHAIOB B NOBCEAHEBHOH JKH3HH.
Xumuyeckuii ykcnepumenm:
Jenonempanu:

Monenan Kpuctaumyecknx peérok

OPraHuyeCcKHX BEIIECTB.

OnucpBars posak OCIKOB, AHPOB |
VIJICBOJOB B (DYHKUMOHHPOBAHNH JKHBBIX
OPraHu3MOoB, COCTaB MPHPOAHBIX
MCTOYHHKOB VIVICBONOPOIOR, HX POJIb

B OBITY M NPOMBILILIEHHOCTH.

[TpOBOANTE BHIMHCACHHS MO YPABHEHHAM
XHUMHYCCKHX peaKiimil,

[LraHupoBarh 1 OCYILECTRIATE

HA NPAKTHKE XHMHUYCCKHE
IKCACPHMECHTBI, NPOBOANTL HabI0ACHNS,
J€NaTh BLIBO/IbI MO pe3yabTaram
IKCICPHMEHTA MPH NPOBEACHHH
naboparopHLIX ONBITOB M MPAKTHYECKHX
pabor.

Crenosars npaguiaM 0e30nacHoO
paboTel B 1aboparopuu

MPH HCIIOJIL30BAHHH XHMHYECKOH
nocy/ibl H 00OpYA0BAHNA.

Hcnonb3oBares npH BEIMOJIHEHHH
yUeOHBIX 3a0aHNit TEKCTHI YYeOHMKa,
CNPaBOYHLIC MATEPHAIDI
(ITepnoanvecKyto CHCTEMY XHMHYECKHX
aementos [, M. Menaeneera, tabnmnuy
PacTBOPHMOCTH KHC/IOT, OCHOBAHMIT 1
CONEH B BOAE, WICKTPOXHMHUCCKHA paa
HANPAAKCHHH MCTAUIOB)




Denepansuan padoMan npPorpamMsma

Xoovnn. 8-9 sximacem (Gasosutli ypasenn)

anvasa, rpadmra, pyanepena.
O3HAKOMJICHHE € NPOLECCOM AacopOLMn
PacTBOPEHHLIX BEUICCTR
AKTHBHPOBAHHLIM VITIEM H YCTPOICTBOM
NpOTHBOIa3a.

O3nakomsieHue ¢ npojaykumei
CHIMKATHOR NPOMBILLICHHOCTH
(Buacomarepnainl: CHIMKATHAS
NPOMBINLIEHHOCT ).

Mojienn MONEKYIT OPraHNIecKux
BEILECTB,

JlaGopamopuwit onsim:

[Monyuenne, cobupanne, pacnossasanme
W H3YYEHHE CBOKCTB YITIEKHCIIONO rasa.
[IpoBeserne KaYeCTBEHHBIX peakiuil

Ha KaphOHAT M CHIIMKAT-HOHBI W
H3VYEHHE NMPH3HAKOB X MPOTEKAHHA.
Hpakmuyeckue pabomui;

Ne 4. Tlonyuenne yrieKkncaoro rasa,
H3VYEHHE ero CBOHCTB.

Ne 5. PeiieHne dKCnepuMeHTanbHbIX
3anaq no teme «Bakueimne Hemeransl
H HX COCIMHEHUA»

Buiyucaenus:

N0 YPABHEHHAM XHMHYECKUX peakiinii

Hroro no pazaeny
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Denepansuan paboMan nPorpaMma

Xumun. 8-9 xnacew (Gazosutll yposenn)

Pazzean 3. Merauani # HX COeTHHEHUS

3.1 | O6mwme croiicTea 4
METALIOB

O01mas XapakTepuCTHKE XHMHYECKHX
IIEMEHTOB — METAUIOB HA OCHOBAHHM HX
nosoxenns B [epnoanyeckoii cucreme
XUMHHYECKHX IEMEHTOB

JLWU. Menjeneesa n CrpoeHHs aToOMOB.
Crpoerne meranios. Meramyeckas
CBA3bL M META/LIHYCCKAR
KpHCTA/IHYCCKas peluerka.
DNEKTPOXHMHHECKHIT PA HANPAKESHHI
MeTauIoB. DH3NYUECKHE H XUMHYECKHE
coitcrsa metanion, Obume cnocodw!
noayuerus metauios. [Nouarne

0 KOPPO3HH METALIOB, OCHOBHEIE
CnocoOLI 3aLMTEE HX OT KOPPO3HM,
Cnnaesl (CTanb, YyrVH, AOPATIOMHHHI,
OpoH3a) M uX NPUMEHEHHE B OBITY H
MPOMBILILIEHHOCTH.

Xumuveckuit ykenepumenm:
Hexonempayuu:

OO0pasibl METAIOB K CNABOB.
H3yueHne pe3yasTaTtoB KOPpo3HK
METALIOB (BO3MOKHO HCNOBL30BAHHE
BHICOMATEPHAJIOB),

JaGopamopnsie onsime::
O3nakomienune ¢ 00pasiaMmmy METaUIOB 1
CIIABOB, HX (PH3HYECKHMH CBOHCTBAM K.

PackpuiBaTh CMBIC H3VHAEMBIX MOHATHI
H NPUMEHATH 3TH NOHATHA NPH OMUCAHHN
CBOMCTB BEIICCTB W WX NMPEBPALLICHHH.
OOBACHATL 00IINE 3aKOHOMEPHOCTH

B H3MEHCHHH CBOHCTB AEMEHTOR-
METALIOB H HX COC/IMHCHMH ¢ YuéTOM
CTPOCHHA HX ATOMOB,

XapakTepr30BaTh CTPOCHHUE MCTAIOB,
obmme PH3nIECKHE U XHMHYECKHE
CBOICTBA META/LIOB,

Xapaxrepusopars 00mme cnocodnl
NOJY4EHHA METAUIOB,

OnuceiBath CnocoObl 3aNTEl METALIOB
OT KOPPO3HH.

Cnenosare npagiiaM 6ezonacHoi
paborsl B 1aboparopuu npn
HCNOMB30BAHMH XHMHYECKON NMOCY/ILI B
000pYA0BAHNA.

[Tpon3BOANTH BLIYHCICHHA

N0 YPABHEHHAM XHMHYECKHX PeaKinii,
€CJIH O/IHH M3 PEareHTOR COACPIKHT
MPHMECH.

YuacreoBats B cOBMECTHOIH pabore

B 1ape WM rpynne.

HMenoss30Bats npu BHINOJIHEHNNA
VUeOHBIX 3a1aHnil TEKCTBI yHeOHHKa,

47



Mejpepansuan pabosan nporpamsma | Xavun 8-9 ximacew (Gazosutlt yposenn)

Buwucaenus:

M0 VPABHCHUAM XHMHYCCKHX PCAKLIM,
€CJIH OJIMH W3 PeareHTOB COICPAKHT
MPHMECH

CAPaBOYHbIC MATEPHAIIBI
(TTepHOAMYCCKYIO CHCTEMY XHMHYCCKHX
anementos J1. K. Menneneesa, Tabanuy
PACTBOPHMOCTH KHCIOT, OCHOBaHHI
CO/ICH B BOAE, MICKTPOXUMHUCCKHA PsL
HANPOKEHWH METAIOB)

Bawuenmme
METAUILI M HX
COCIHHCHMA

16

[Hlea0unbie MeTaIB: NOJIOKEHHE

B [lepHoAHYIECKOH CHCTEME XHMHYECKNX
anementon JL U Menneneesa, crpoenne
MX aTOMOB, HAXOXICHHE B TPUPOJIEL.
DU3IMIECKHEe 1 XHMHYECKHE CBOICTBA
(Ha npumepe Hatpus u kains ), OkcHbl
H MMIPOKCHIbLI HATPHA W KaIHA,

[ IppMeHeHne WENOYHBIX METAIIOB U HX
COC/AMHECHMIR,

LLe104HO3EMENBHBIC METALUILI MArHuii 1
KabUMI: nONoKeHne B Iepnoanieckoii
CHCTEME XHMHYECKHX IEMEHTOR

JLU. Menaeneesa, CrpoeHne HX aroMos,
HAXOXKACHHE B NpHpoae. PH3HYECKHE H
XHMHYECKHE CBOHCTBA MArHna u
Kaabimus. BaxHelune coeMHeHns
KT (OKCHL, THAPOKCHL, COJH).
AEcTKOCTL BOABI H CNOCOOLI e¢
VCTPAHCHHS,

ASOMMHRIT NOAOIKCHHE

B [lepuoaneckoil CHCTeMe XUMHYECKHX

OOBACHATH 00UINE 3AKOHOMEPHOCTH

B W3MCHECHHHN CBOHCTB YNIEMEHTOR-
MCTANIOB M MX COCIAMHEHIIT B rpyrnax

C Y4HETOM CTPOCHHA HX ATOMOB.
Xapaxkrtepuzosars (pH3IHUECKHE
XHMHYECKHE CBOICTBA MPOCTHIX BEUIECTR
METALIOB H HX COSAHHEHHI (OKCH/I0B,
HAPOKCHAOB, COJIEit), Cnocodbl KX
MOAYHCHHUSA, IPHMCHCHHE W 3HAYCHHE

B MPHPOJIE M KH3IHH YEIOBEKA.
Yerasasimsars NPHYUHHO-
CACACTBEHHVIO CBA3HL. CTPOCHHE
BCUICCTBA — CBOHCTBA — NPHMCHCHHE ~
HA MPHMEPAX H3VHACMBIX BEIIECTB.
PacrniozHasars ¢ MOMOLILIO KAYECTBEHHbLIX
peakinii HOHBI METAUIOB. MAIHHA,
Ka/lbLMA, ATIOMHHHA, LHHKA, enesa (1)
n xkenesa (1), mean (1),

Jlokasbisars am(poTepHbiii Xapakrep
OKCHJIOB M IM'MIPOKCHI0B ATIOMHHNA W
IMHKA.
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Denepansuan paboMan NPOrPamMmMa

Xovin. 8-9 siacen (Dazosutlt yposenn

anemenTos I H. Meuneneepa, crpoenne
ATOMA, HAXOKJICHHE B NPUPOJIC.
DHIHYECKHE N XUMHYECKHE CBOHCTBA
amomuuua. Amdorepusie cBoiicTsa
OKCH/IA W FMAPOKCHIA ATIOMHHHA,
Kenezo: nonoxenne B [epuoanyueckoii
CHCTEME XHMHYECKHX AICMCHTOB

JLH. Menjaeneesa, CrpoeHue aroma,
HAXOKACHHE B npHpoae. Duznveckue u
XUMHYECKHE CBOICTBA Kenes3a. OKen/bl,
FUIPOKCHABLE W conn xkesesa (11) n xenesa
(I1T), ux cocras. cBONCTRA W NOIVHEHHE.
Xumuueckuit sxcnepumenm:
Henoncmpayuu:

Oco0eHHOCTH B3auMO/ICHiCTBHA OKCHIA
KILIMS M HATPUA € BOLOH (BO3MOKHO
HCTIONB30BAHHE BHICOMATEPHAIIOB).
OxpaumMBaHie nJIaMeHH HOHAMH HATPHA,
KaTHA M KaTbLHA (BO3MOIKHO
HCTIOMB3OBAHHE BHICOMATEPHAIOB)
Heceaenosanne CeoicTs KECTKONH BOLI.
[Tpouecc ropenus #xeae3a B KNCa0poae
(BO3MOYXKHO MCTIONBL30BAHHE
BH/ICOMATECPHAIIOR ),

Jabopamopnsie onvime:.!

[TpoBeaeHne KAUeCTBEHHBIX peaKiii

HA HOHBI (MArHNA, KATLUMA, AHOMHHUA,

[TnannpoBarh 1 OCYIECTRIATS

HA NPAKTHKE XMMHYCCKHE
IKCICPHMEHTBI, MPOBOANTL HAbMOACHN!A,
J€NaTh BBIBO/BI N0 pe3yibTaraM
IKCHCPHMCHTA NPH NPOBLACHHN
nabopaTOPHLIX ONBITOB M NPAKTHYECKHX
pabor.

Caenosars npasmuiam 6e30nacHoll
paboTel B 1aboparopiu

[PH HCTIOIB30BAHHH XHMHYECKOT
nocyast 1 000pyL0BaHKA.

[TponzBOANTL BHIYHCICHHA

N0 XMMHYECKHM YPaBHCHHAM,
Y4acTeoBaTs B COBMECTHO# padore

B Mape MM rpynne.

Buictpausars pasBEépHyTLIC NHUCHMCHHBIC
M VCTHBIE OTBETHI ¢ ONOPO#

Ha HHpOpMaLHIO U3 yaeOHHKA 1
CAPABOYHBIX MATEPHAIOB, FPAMOTHO
HCTIONB30BATL H3VICHHBIH NOHATHIHHBIN
annapar Kypca XuMmmuu
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denepansuan pabodan NPOrPaMma

Xoovin. 8-9 sxmacem (Dasosutli ypasenn)

uuHka, wxenesa (1) » xenesa (1), mean
(1), onucanne NPH3HAKOB MX
NPOTEKaHHA.

Hcenenopanne am(poTepHbIX CBOHCTB
IMIPOKCHIA ATIOMHHNA B THAPOKCH 1A
UMHKA

lpaxmuyeckue padome:

Ne 6. AECTKOCTH BOILI M METOL €&
VCTPAHEHHA,

Ne 7. PelieHne aKCnepuMeHTanbHbIX
3a1a4 no Teme « BakHeme Metauibl u
HX COCAMHEHUAY.

Buriucaenusi:

MO VPABHCHHUAM XHMHUYECKHX PeaKiinii,
€C/IM O/IMH U3 PEarcHTOB JIaH B H30BITKE
HJIH COACPAHT PHUMECH;

MacCOBOIT 10JTH BBIXO/AA MPOAYKTA

peaxumn

Hroro no pasaeny 20

Paznea 4. Xumust 0 okpyxKaomas cpeia

4.1 | Xamua n 3 Bewectsa 1 marepuansl B NOBCEAHEBHON | XapakTepH30BaTh POk XHMHH
OKpy/KaKomas cpena AH3HM uenoseka. besonacuoe B padiMyHbIX chepax JAeATe/IbHOCTH

HCTIOIL3OBAHHE BEILCCTB M XHMHUCCKHX
peakuuii B Owiry. [lepras nomouis npu
XUMHYCCKHX OKOTax 1 OTPABJICHHAX.
XHMHYSCKOR 3arpa3HeHne OKpyKalouei
cpe/ibl (npeebHas A0nycTHMas

MOJICH, OCHOBHBLIC BCUICCTBA M
MATEPHAIIBL, IPHMEHACMBIC B KH3HH
COBPEMCHHOIO HEIOBCKA.

OOBACHATS YC0BHA 0€30MacHOro
HCTIONB3OBAHHA BEHIECTB H XHMHYECKHX
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Dejepanssuan pabosan nporpamsa | Xovun 8-9 simacew (Gasosutli yposenn)

KOHIEHTpauna seuects. Ponb XuMun

B PELICHHM IKOIOMHYCCKHX NpodJieM.
Xumuueckuit ykcnepumenm:
Hexvonempayuu:

Hayuenne odpasios Mmarepuaion
(CTEK10, CNNABEI METAIOB, MOJIHMEPHBIC
Marepuaibl)

peaxuuii B ObITY.

AHAIHINPOBATH W KPHTHYCCKH
OLEHHUBATH HHPOPMALIHIO O BIHAHKA
MPOMBILICHHOCTH, CENLCKOIo X031iicTBa,
TPAHCTIOPTA M JIP. HA COCTOSHHE
OKPYKAIOWIECH CPe/ibl.

YMerb OKazbiBarh NEPBYIO NOMOollbL

MPH XHMHYCCKHX OXKOTax M OTPABICHHAX.
[Tpuaumars yaacTie B 00CYKACHHH
NPoOIEM XHMHYECKOH H IKONOIHYECKO
HANPARICHHOCTH, BBICKA3BLIBATH
COOCTBEHHYIO NO3UUKIO N0 mpobeme
npeIarars BO3MOKHBIC TYyTH €&
peLieHns

Hroro no pasaeny. 3
Pesepsroe Bpems 3
OBIILEE YUCJIO YACOB 68
1O INPOIr'PAMME
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