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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMUM Ha ypOBHE OCHOBHOI'O 0011Iero 00Opa30BaHUs COCTaBJ€HAa Ha
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI
OCHOBHOTO 00miero ooOpazoBanus, mnpeacTtaBieHHbx B DPI'OC OOOQO, a Taxke Ha
OCHOBe (hemepaibHON pabodeld TPOrpaMMbl BOCIHUTAHHS W C YYETOM KOHIICIIAN
npernofaBaHus y4eOHOTO mpeameTa «XuUMHUS» B 00pa30BaTEIbHBIX OPraHU3aALUAX
Poccuiickon ®@enepanum.

[Iporpamma no xumuu pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKON MOMOUIH
YUUTENIO B CO3/IaHUU pabouell IporpaMMsbl 0 y4eOHOMY IIPEIMETY.

[IporpaMma 1o XUMUHU JAET MPEACTABIECHUE O LIETAX, OOIIEH CTpaTeruu 00y4eHus,
BOCIIUTAHUSA W  Pa3BUTHS OOydYalOIIMXCA CpPEACTBAMU  y4eOHOTO MpEeIMETa,
yCTaHaBIMBAaeT  O0sA3aTeIbHOE  MPEIMETHOE  COAEp)KAaHUE,  IPEIyCMaTpUBAET
pacnpenenieHue ero rno Kjiaccam U CTpPYKTYPUPOBAHKE IO pa3jieiaM U TEMaM MPOrpaMMbl
0 XUMHUHU, ONpENENseT KOJMYECTBEHHbIE W KAayeCTBEHHBIE XapaKTEPUCTUKU
collepKaHUsl, PEKOMEHIYEMYIO IIOCIEIOBATENIbHOCTh H3YYEHUSI XHMHHM C YYETOM
MEXIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKM y4eOHOro Tpolecca,
BO3PACTHBIX OCOOEHHOCTEN OOYy4YaroIIMUXCs, ONMPEEISET BO3MOXKHOCTU IpeIMeTa JJIs
peanuzanuu  TpeOOBaHUM K pe3yJibTaTaM OCBOCHHMS OCHOBHOW 0O0pa3oBaTeIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIEro 00pa3oBaHMs, a Takxke TpeOOBaHM K
pe3ynbTaTam 00y4YeHUs: XMMHUH Ha YPOBHE LIEJIei n3yUYeHus MpeIMeTa 1 OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEILHON JIESTEILHOCTH OOYYaloIIerocss MO OCBOCHHUIO Y4EOHOTO
COJIEPKaHUA.

3HaHWEe XHUMHHM CIY>)KUT OCHOBOM Juisi  (OPMHUPOBAHUS  MHPOBO33PEHHUS
oOy4Jaronierocsi, ero MpeACTaBICHUN O MaTepUalbHOM E€AUHCTBE MHpPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEH MNPEICTABICHUS O B3aUMONPEBPAIICHUSX DHEPTUU U
00 DSBOJIOUMU BEIIECTB B MPHUPOJAE, O NYTIX pEeHIeHUs TJI0OATbHBIX MpoOdIeM
YCTOMYMBOIO DPa3BUTUS YEJIOBEYECTBA — CBHIPHEBOM, JHEPrETHYECKOM, IHILEBOU U
AKOJIOTUYECKOM 0€30MacHOCTH, TPOOIEM 3APABOOXPAHECHHUS.

N3yuenue xummnu:

CIIOCOOCTBYET pealii3allii BO3MOXHOCTEH MJisi caMOpa3BUTHUS U (POPMHUPOBAHUS
KYJbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;



BHOCUT BKJaJl B (OPMHUPOBAHME MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEM
oOy4aronMxcsi,  HaBBIKOB ~ HMX  CaMOCTOSTEJIbHOM  y4eOHOM  J1eATEeIbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEAOBATCIIbCKUX  yYMEHHWH, HEOOXOAMMBIX  Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eATeIbHOCTH;

3HaKOMHT CO CHEIU(PUKOI HAYYHOTO MBILIUICHHUS, 3aK/1a/IbIBAET OCHOBBI IIEIOCTHOTO
B3IJIA/1a HA E€IUHCTBO MPUPOABI M YEJIOBEKA, SIBISACTCS OTBETCTBEHHBIM 3TarllOM B
(opMUPOBAaHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIINXCS;

croco0CcTBYET (hOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYUYHbBIM
3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJOTMYECKOE 0O0pa3oBaHUE
00yJaromuxcsl.

JlanHbple HampaBlieHWs B OOYYEHMM XUMHUU OOECIEUYMBAIOTCA CIEHU(PUKON
coJiepKaHusl y4eOHOTO MIPEeIMETa, KOTOPBIN SBIISIETCS MEJaroruuecku aganTUPOBAHHBIM
OTpakeHueM 0a30BOM HAYKH XHUMHH HA ONPEICTIEHHOM 3Talle €€ Pa3BUTHS.

Kypc xumuum Ha ypoOBHE OCHOBHOIO 0O0IIEro oOpa30BaHHsS OPUEHTUPOBAH HA
OCBOEHHE OOYYalOIUMUCS CHUCTEMBI IE€PBOHAYAIBHBIX TMOHATHUM XHUMHUH, OCHOB
HEOPraHUYECKOW XUMHUHM U HEKOTOPBIX OTIEJIbHBIX 3HAYMMBIX IOHSATUN OPraHUYECKOU
XUMHH.

CtpykTypa cojepkaHHsl MpOrpaMMbl MO XUMHUU C(OpMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 No1xo/a K ee n3yueHnto. CoaepaHue CKIAIbIBAETCS U3 CUCTEMBI IOHSATHI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITHI 0 XUMU4YecKou peakiuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI 10 MPUHIUITY MOCJIEN0BATEIBHOTO Pa3BUTHS
3HAHWU HAa OCHOBE TEOPETUUYECKHUX ITPEICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanyeckoro 3axkona J[.M1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYEHHUSI O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

MPEACTABICHUI 00 JIEKTPOIUTUUECKOUN JUCCOLMALIMY BEILIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE AMITUPUYECKH ITOJTYYEHHBIX U
OCMBICTICHHBIX (D)aKTOB, Pa3BUBAIOTCA MOCJIEIOBATEIHLHO OT OJHOTO YPOBHS K JAPYTrOMY,
BBITIONIHASL  (PYHKIIMM OOBSICHEHHWS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOYHOCTEM MPAKTUYECKOTO MPUMEHECHUS U MOJIYYEHHS U3y4YaeMBbIX BEILIECTB.

OcBoeHure mporpaMMbl 0 XUMHUH CITIOCOOCTBYET (HOPMUPOBAHUIO MPECTABICHUS O
XMMHUYECKOM COCTABIIAIOIECH HAYYHON KApTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IIPUPOBI,
LIEHHOCTHOI'O OTHOILLICHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3yueHue
XUMUU MPOUCXOUT C MPUBIICYCHUEM 3HAHUHN U3 paHEe U3yUEHHBIX yUeOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» u «Pusmnka. 7 Kiacey.

[Ipu m3ydeHUU XUMUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUU OCHOB XUMHUYECKOM
HayKd Kak OOJIACTU COBPEMEHHOI'0 €CTECTBO3HAHHUSA, NPAKTUYECKON JeATEIbHOCTH
YeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOro
MpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHUNA — BaKHEHIIMX
(akToOB, MOHATHUN, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, JOCTYNHBIX 0000IIEeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPHOOIIEHUN K HAYyYHBIM METOJaM



NO3HAHUS MPU HM3YUYCHHHM BEUIECTB U XHUMHMUYECKHX peakiuil, B (OpMHUPOBAHUU U
pPa3BUTUM TO3HABATEIbHBIX YMEHHI M WX NPUMEHEHUHM B y4eOHO-NIO3HABATEIbHOW U
y4eOHO-UCCIIeI0BATEILCKON ACATEIPHOCTH, OCBOCHHUH TTPaBUJI 0€30IMaCHOT0 0OpaIeHus
C BEILIECTBAMHU B OBCEAHEBHOM KU3HU.

[Ipy u3ydeHUM XUMHUU Ha YpPOBHE OCHOBHOIO 00IIEro 0Opa30BaHUsS Ba)KHOE
3Ha4YEHUE MPUOOPEIIM TaKue 1EeH, KaK:

dbopmupoBaHue HMHTEIJIEKTYaJIbHO pa3BUTOMN JUYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSTEIRHOMY TIPHUHSITHIO PEHICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

HAIPaBJICHHOCTh OOYYEHUsI HA CUCTEMATHYECKOE MPUOOIIEHHE OO0YyYarolUXCs K
CaMOCTOSITEJIbHOM TI03HABATEJIbHOW JEATEIbHOCTH, HAYYHBIM METOJaM I[O3HaHUs,
(bOpMUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieueHre yCciIoBui, CIIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00YUaIOIIIUMHUCS OIbITa
pPa3HOOOpa3HOW JESATENbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIOYEBBIX HABHIKOB
(KITF0UEBBIX KOMIETEHIIUM ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE VISl Pa3JIUYHBIX BUIOB
NEeSATENbHOCTH;

dbopmupoBanue o011Iel (PYHKIIMOHATLHON U €CTECTBEHHO-HAYYHOM rPaMOTHOCTH, B
TOM YHUCJI€ YMEHUIN OOBSICHSATH U OLEHUBATH SIBJICHUSI OKPYKAIOLIET0 MHUPA, UCTIONB3YSI
3HAHUSA U ONBIT, MOJYYECHHBIE MPU HU3YUYECHHH XUMHH, NMPUMEHATh WX NHPHU PELICHUH
po0JieM B TOBCEIHEBHOM )XU3HU U TPYAOBOM JAEATEILHOCTH;

dbopmupoBaHrue y 0OyYaronuxcsi TYMaHUCTHUYECKHX OTHOIICHWM, MOHWMAHUS
IIECHHOCTH XUMHWYECKUX 3HAHUW IS BBIPAOOTKH DKOJOTUYECKH II€JeCO00pa3Horo
MOBEJICHUS B OBITY M TPYJAOBOM JEATEIIBHOCTH B IEJSAX COXPAHEHHUS CBOETO 370POBbs
Y OKPYXKaroLIeW NPUPOIHON CPENbI;

pa3BUTHE MOTHUBAllUM K OOYYEHHUIO, CIOCOOHOCTEH K  CaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOCHUS OOII€UETIOBEYECKUX [IEHHOCTEW, TOTOBHOCTU K
OCO3HAHHOMY BbIOOPY MPOUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OO6miee yucIO YacoB, PEKOMEHJ/IOBAHHBIX JJisi M3y4deHUss xumuu, — 136 yacos:
B 8 KJ1acce — 68 yacoB (2 Jaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).



COIEPKXAHUE OBYYEHMUA

9 KJIACC

BemecTBo 1 XUuMH4YeCKas peakuus

Ilepnonmueckuit 3axoH. llepuonnueckas cucrema XuMuU4YecKux 3yeMeHTOB J[.1.
MengeneeBa. CTpoeHHUE aTOMOB. 3AKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XMMUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, Kalvsl, KaJblUs U UX COCAUHEHUN B COOTBETCTBUH
C TIOJIO’KEHUEM JIEMEHTOB B [leproandeckoil cuctemMe u CTpPOEHUEM UX aTOMOB.

CrpoeHune BeniecTBa: BUIbl XUMUYECKOW CBSA3U. THUIIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM pEIIETKM U BUIA
XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XUMHUYECKUE
CBOWCTBA BEILECTB, OTHOCALIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCTMHEHUM,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanuss XuMHUECKHMX  peakiuid MO0  pa3iuyHbIM  Mpu3HakaM (1o
YUCIIy W COCTaBYy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(dekrty, 1o
M3MEHEHHUIO CTEMEHEW OKHCJICHUS XMUMHYECKHX OJJIEMEHTOB, IO OO0paTUMOCTH, IO
YY4acTUIO KaTalau3aropa). DK30- U HHAOTEPMUYECKUE PEaKIUd, TEPMOXUMHUYECKUE
YpaBHECHUS.

[lonsiTue o0 ckopocth XuMHueckol peakuuu. [loHarne 00 00paTUMBIX
U HEOOpaTUMBIX XMMUYECKHX peakiusx. [IoHATHEe O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonstue o karamuze. llonsarne o xumuyeckoM paBHOBecHH. DakTOpHI,
BIIASIFOLIME HA CKOPOCTh XUMHYECKOW PEAKLINU U MTOJI0KEHNE XUMUYECKOTO PABHOBECHS.

OKUCIIUTENBHO-BOCCTAHOBUTEILHBIC peaxkuuu, 3JIEKTPOHHBIN Oasianc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peakinu. CoCTaBlIeHUE YPABHEHUN OKUCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUH C HCTIOIB30BAHIEM METO/Ia JIEKTPOHHOTO OalaHca.

Teopusi BNEKTPOJUTHUECKON AUCCOUUALNM. IJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHunoHbl. MexaHW3M JUCCOLMALMM BEUIECTB C Pa3JIMYHBIMUA BHUIAMU
xuMuueckoi cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0bIe DJIEKTPOIUTHI.

Peakuuu woHHOro oOMeHa. YCJIOBHUSI TMPOTEKAHHUS pPEaKIUil MOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHUS peakinii. CBONCTBAa KUCIIOT, OCHOBAHUI U
COJIEM B CBETE MPEACTABICHHUIN 00 2JIEKTPOJUTHUECKON auccoruanuu. KauecTBeHHbIE
peakunu Ha HOoHbL. [loHSATHE O THIpPOIN3E COJIEH.

XumuuecKkuii IKCnepumenm:
03HAKOMJICHUE C MOJICTISIMU KPUCTAJUIMUYECKUX PEIIETOK HEOPTraHUYECKUX BEIICCTB
— METAJJIOB U HEMETAIUTOB (TpaduTa 1 arMasa), CIOXKHBIX BEIIECTB (XJIopuaa



HaTpUs), UCCIICIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON pEaKIUu OT BO3ACHUCTBUS
pa3aNyYHbBIX (HAKTOPOB, HCCIIENOBAHUE DSIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
mpolecca IUCCOLMAlMU  KHUCJOT, MIeodueid M coyied (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MPOBEJICHUE OMBITOB, WLIIOCTPUPYIOMIUX MPU3HAKH TMPOTCKAHHS
peakiuii HOHHOro oOMeHa (00pa3oBaHUE OCaJiKa, BhIJEIECHUE ra3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIONINX TMPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKInuit
(ropeHHe, peakIUU PA3TOKEHUS, COCAUHEHHUS), PACMO3HABAHWE HEOPTAHUYCCKUX
BEIIIECTB C TTOMOIIBIO KAY€CTBEHHBIX PEAKIINN Ha MOHBI, PEIICHUE YKCIIEPUMEHTATBLHBIX
3aad.

Hemertanbl u UX coeinHeHUsI

OO61as xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEPHbBIE
cTeneHu okucieHus. CtpoeHue u (pU3n4ecKre CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB.
XvUMHUYECKHE CBOMCTBA Ha TpUMepe XJopa (B3aUMOACHCTBHE C MeETaJlaMH,
HEMeTaJUIaMH, LejaoyaMu). XnopooaopoA. ColsiHash KUCI0Ta, XUMUYECKUE CBOMCTBA,
NOJIyYEHUE, MpUMEHEHUE. JelicTBHE XJI0pa U XJIOPOBOAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme x10puabl 1 UX HAX0XKAEHUE B IPUPOJE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Ctpoenne u (U3MYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCJIOPOJA M CEpPHI.
AmnorpornHble MOIUGUKAIIMU KHUCIOPOJa U Cepbl. XUMHUYECKHE CBONCTBA CEpHI.
CepoBosiopoji, cTpoeHue, (GU3NYECKHEe M XUMHYECKHUE CBOMCTBAa. OKCHUIBI Cepbl Kak
IPEICTaBUTENIM KHUCJIOTHBIX OKCHIIOB. CepHas KHUCIIOTa, (U3MYECKUE U XUMHUYECKUE
CBOMCTBA (00IIME KaK MPEJCTABUTENS Kilacca KUCIOT U crienuduueckue). XuMUIecKue
peakimu, JiekKalre B OCHOBE MPOMBIIIJIEHHOTO COCO0a MOJy4eHUs] CEPHOU KUCIOTHI.
[Ipumenenue. Conu CepHOW KHUCIOTHI, KAaYECTBEHHAs pEakius Ha CyibhaT-uoH.
Haxoxnenue cepsl M €€ COCOMHEHUW B MNOPUPOJIE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’KalOILIEl Cpelbl COCNMHEHUSIMU CEpPbl (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3IyXa
Y BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAIICHUS.

O6mras xapakrepuctuka 3eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepPHbIE CTEIIEHH OKUCIICHUS.

A3oT, pacmpocTpaHeHHUE B TpUpojae, (PU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Kpyrosopot azora B mpupoje. AMMHak, ero (pu3anyeckue M XUMHYECKHUE CBOMWCTRBA,
MOJTy4YEHHE u PUMEHEHHE. Comm aMMOHUSI, ux buzndeckue u
XUMUYECKUE CBOMCTBA, NpuMeHeHue. KadyecTBeHHass peakidss Ha MOHBI aMMOHHMS.
A30THasi KuCJOTa, ee MOoJIyueHHe, (PU3nyeckre U XMMUYECKHe CBOMCTBa (0OIIMe Kak
MPEACTaBUTEINSI Kilacca KUCIIOT U cnenuduueckne). Vcnonp3oBaHne HUTPATOB U COJICH
aMMOHMSI B KaueCTBE MHUHEpAJIbHBIX yI0OpeHHil. XUMHUYECKOE 3arpsi3HCHHUE
OKpY’Karolel Cpe/ibl COEAMHEHUAMU a30Ta (KUCJIOTHBIE JOXIH, 3arpsi3HEHUE BO3/1yXa,
MOYBBI U BOJOEMOB).

®docdop, amrorpornnbie Moaudukamuu ¢docdopa, (PpU3NUECKUe W XUMHUECKHUE
croiictBa. Oxcua ¢ochopa (V) u dochopHas kuciora, PU3NUECKHE U XUMHUYECKHE

7



CBOICTBa, noiyuyeHue. Mcnons3oBanue pochaTroB B KaueCcTBE MUHEPATIbHBIX yI0OPEHUIA.

O6mas xapakTepucTtika 3aeMeHToB |VA-rpynmbl. Oco0eHHOCTH CTPOSHHS aTOMOB,
XapaKTEPHbIE CTENICHU OKUCIICHHUS.

VYriepona, amnoTpornHbie MOAU(GUKAIIIKT, paclpoCTpaHEHUE B IpUpoAe, pusnyeckue
U XUMUYecKkue cBoiicTBa. AncopOuusa. Kpyrosopor yriepona B mpupozge. OKcHibl
yriaepoaa, ux (pu3NYecKue U XMMHUYECKHE CBOWCTBA, ACHCTBHE HA >KUBBIE OPTaHU3MBI,
MOJIyYeHHE U IPUMEHEHHE. DKOJIOTHYECKUe MPOOIEeMbl, CBSI3aHHBIE C OKCUIOM yTiepoja
(IV), runote3a 17100aIPHOTO MOTEIUICHHUS KJIMMAaTa, MapHUKOBBIA 3P deKT. YronbHas
KHCIIOTa W €€ CONHM, HX (U3NYECKHe W XHMHUYECKHE CBOWMCTBA, IOJIYYCHHE U
npumeHeHue. KauectBeHHasi peakius Ha kKapOoHaT-uoHbI. Mcronb3oBanne KapOOHATOB
B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CETHCKOM XO3SHCTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHUYECKHX BEHIECTBAX KaK O COCAMHEHHSIX
yriaepoja (MeTaH, dTaH, ITHICH, aleTUJICH, 9TaHOJ, TJIMIEPUH, YKCYCHAasl KHUCJIOTA).
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (YTrOjb, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

[TonsiTe 0 OMONOTMYECKN Ba)KHBIX BEIIECTBAX: XKHUPaAX, OCNKax, yriIeBoJax — U UX
pPOJIM B JKM3HM 4YeNoBeKa. MaTepuanbHOE €IUHCTBO OPTaHUYECKUX M HEOPTaHUYECKUX
COCIMHEHU.

Kpemuuii, ero ¢uznueckue U XMMUYECKHE CBOMCTBA, MOIYYEHUE U MPUMEHEHHE.
CoenuHeHus kpeMHus B npupoje. OOmme npeacrabieHuss o0 okcuae kpemuus (1V)
U KpeMHueBoul kuciore. CWIMKAThl, HMX WCIOJb30BaHWE B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH. BaykHelme cTpouTenbHbIe MaTepUaIbl: KepaMuKa, CTEKIIO, [IEMEHT,
O0etoH, kene300eToH. [IpoOseMbl 0€30MACHOTO  HMCIMOJIB30BAHUSL  CTPOUTEIBHBIX
MaTepuasoB B TOBCEAHEBHOMN KU3HMU.

Xumuueckuu 5KCnepumenm:

U3yuyeHue o0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTHI,
MPOBE/ICHHE KAaYECTBEHHBIX PEAKUMN Ha XJOPUI-UOHBI U HAOJIOJIEHHE MPU3HAKOB HMX
MPOTEKaHUs, ONBITHI, OTpa)karllue (PU3NYECKHEe M XUMHUYECKHME CBOWCTBA TaJIOTEHOB
U UX COCAUHEHHH (BO3MOYKHO HCIIOJIb30BAHME BHJEOMATEPHANIOB), O3HAKOMJICHHE C
oOpa3naMu  XJIOpUAOB (TaJIOTEHUIOB), O3HAKOMJIEHHE ¢ o0paslamMu Ccepbl U €€
COEIMHEHHUSMH (BO3MOKHO MCIOJIB30BaHUE BHUIEOMATEPHANIOB), HAOI0JEHIE TIpoLecca
oOyTIMBaHMS caxapa IMoJl ICWCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KUCIIOTHI, U3yUCHUE
XUMHUYECKUX CBOMCTB pa30aBJIECHHON CEpPHOW KHUCIOTHI, MPOBEACHUE KAuYE€CTBEHHOMU
peakuuu Ha cylb(aT-uoH M HaOMIOJEHUE NMpU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C
¢uznueckumMu  cBoMcTBaMM  a3oTa, ¢Gochopa W UX COECOUHEHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUCOMATEpPUAIOB), oOpa3llaMu a30THBIX U (POCPOPHBIX YAOOPECHHIA,
noJiyueHue, coOupaHue, pacrno3HaBaHUE M M3y4€HHUE CBOICTB aMMHUaka, MPOBEICHHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHUA U QocdaT-uOH U HM3ydEeHUE MPHU3HAKOB HMX
MPOTEKaHUs, B3aUMOJCHUCTBUE KOHUECHTPUPOBAHHOW Aa30THOM KHUCIOTBI C MEJIbIO
(BO3MOHO HCIIOIB30BAHUE BUIEOMATEPUAIIOB), U3YUEHUE MOJIETEH KPUCTATUIMYECKUX



peleTok ainmMasa, rpadura, QysuiepeHa, O03HAKOMJIEHHE C MPOLECCOM aacopOuuu
PacCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
MOJIyYeHUE, COOMpaHHE, PACHO3HABAHME W W3YYEHUE CBOWCTB YIJIEKMCIIOIO Trasa,
IPOBEJCHUE KAYECTBEHHBIX pEakuil Ha KapOOHAT M CUJIMKAT-UOHbI W H3y4YCHUE
IMPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHME C  NOPOAYKUMEH  CHUIMKATHON
IPOMBILUIEHHOCTH, PELIEHUE HKCIEPUMEHTAIBHBIX 3anay 1o TeMe «Baxuelmue
HEMETAJUIBl U UX COCAMHEHUS.

MeTaJsibl 4 UX COCAUHEHUS
OO0mas xapakTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAHUU HX
nonoxeHus B Ilepuonnueckoin cucreMe xumudeckux aneMeHToB .M. Menneneesa u
cTpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtaiuinueckasi CBsI3b U METaJNIMuecKas
KPUCTAJUIMYECKAsT PEHIETKA. OJIEKTPOXUMUYECKHW PAI  HANOPSDKEHUM  METAJUIOB.
dusnueckre 1 XMuMU4YecKue CBOMCcTBa MeTayu10B. O011IHe CrIOCOOBI MOTYYEHHS METAJLIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3AIUTHI X OT KOppo3uu. CruiaBbl
(cTainp, 4yryH, JIOPATIOMUHHN, OPOH3a) U UX IPUMEHEHHE B ObITY M MPOMBIIIJIEHHOCTH.

[[leoyHble MeTauIbl: IOJNOXKEHUE B llepuoauyeckol cHUCTEME XHUMHUYECKHUX
anemeHtoB J[.MI. MeHneneeBa, CTpOCHHME HX aTOMOB, HAXOXKJICHUE B MPHUPOE.
du3znyueckre M XUMUYECKHE CBOWCTBa (Ha mnpuMmepe Hatpus U Kanusa). OKcHIb
Y TUAPOKCUABI HATPUA U Kaiusl. [ [pyuMeHeHne men0uHbIX METAJUIOB U UX COCITUHEHUN.

[I{eroyHO3E€MENBHBIE METAIIIIBI MATHAW U KaJbLWW: MTOJNO0KEHNUE B [lepnognueckon
cucteMe xumudeckux aneMeHToB .M. MeHneneeBa, CTpOCHUE X aTOMOB, HAXOXKICHHUE
B npupoge. Pu3znueckue U XUMUYECKHME CBOMCTBA MarHus W Kaublus. BaxhHeunmue
COCIMHEHMs KalbliUs (OKCUA, THAPOKCUZ, coyn). KecTKOCThb BOABI M CIOCOOBI €€
YCTPaHEHMUS.

AmromuHuii: nonoxenue B [lepuoanueckoil cucreme XuMuieckux 3nemeHTon J[.1.
MeHnpneneeBa, CTpOCHHE aTOMa, HaXOXKIAEHHUE B mpupoae. PU3NUECKUE U XUMHYECKHE
CBOMCTBa aTtOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHIA U TUAPOKCH]IA ATFOMUHUA.

Kenezo: momoxenne B Ilepronnyueckoil cucremMe XUMUYECKHUX 3aeMeHToB JI.I.
MeHnpneneeBa, CTpOEHHE aTOMa, HAxXOXKJIEHWE B  npupone. Pu3NUeCKHE U
XUMUYECKHE CBOMCTBA Xkene3a. Okcuabl, Tuipokcuanl u conu xenesa (I1) u xxenesa (I11),
UX COCTaB, CBOMCTBA U MOJIyYEHUE.

Xumuueckutl SKcnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3laMd METAIJIOB M CIUIABOB, HX (DPH3UUYECKUMHU CBOMCTBAMHU,
U3ydeHHUE  pEe3yJlbTaTOB  KOPPO3MH  METAUIOB  (BO3MOXHO  HCIIOJIb30BaHHUE
BHIEOMATEPHAJIOB), 0COOEHHOCTEH B3aMMOIECHCTBUS OKCH/IA KAIbIUA U HATPHSI C BOIOM
(BO3MOKHO MCITOJIb30BaHKE BHICOMATEPUAIIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOIHI,
nporiecca rOpeHus JkKeie3a B KUCIopoie (BO3MOXKHO MCITOJIb30BaHKHE BUICOMATEPHAIIOB),
IPU3HAKOB ITPOTEKAHMS KAY€CTBEHHBIX PEaKIINil HAa HOHBI (MarHusl, KaIbIUs, aIFOMAHUS,
unka, xene3a (1) u xenesa (I1), menu (I1), HaGmrOmEHNE W ONMUCAHKE MPOIIECCOB



OKpalllMBaHMs TUIAMEHU MOHAMU HATPHs, KaJlus U KaJIbIUs (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCICAOBAaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATFOMHHUS
TUAPOKCUIA IIMHKA, PEUICHHUE SKCIEPUMEHTANbHBIX 3ajauy no Teme «Baxuelue
METAJUIbI U KX COECTUHEHUSY.

XuMHA ¥ OKPY:KaLIas cpeaa

BemecTtBa u Marepuansl B IOBCEIHEBHOM JKW3HM 4ellOBeKa. be3omacHoe
WCIIOJB30BaHME BEIIECTB M XUMHYECKHX peakuuidi B ObiTy. IlepBas momoinb npu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.

XVMMHMUYECKOE 3arpsi3HEHHE OKpY)Kawllew cpeabl (mpenenbHas AOomycTUMas
KoHIleHTparus: BemlectB (nanee — II/IK). Ponbp Xxumum B penieHUd 3KOJIOTHYECKHUX
poOJIEeM.

Xumuueckuii sKchepumenm:
u3ydeHue oOpasloB MaTepuajioB (CTEKJIO, CIUIAaBbl METaUIOB, ITOJIMMEpPHBIC
MaTepUaIbl).

Mesicnpeomemnvie céa3u

Peasmzanust mexXnpeaMETHBIX CBA3EM NOpPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIIECTBIISIETCS UE€pE3 UCIIOJIb30BAHNE KaK OOILUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHATUN, SIBJISIOUIUXCS CHUCTEMHBIMU JUIsl OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO011ue ecTeCTBEHHO-HaY4YHbIE MOHITHS: HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHaluu3, CHUHTE3, KilacCU(pUKaLMs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, 3SKCIEPUMEHT,
MOJICIUPOBaHUE, U3MEPEHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PPEKT, TEeXHOJIOTHUs,
MaTepUaIbL.

®u3uka: maTtepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJA, MU30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, dJIEKTPUUYECKUNA 3apsA]l, IPOBOJHUKH, MOJIYIPOBOJHUKH,
TURJIEKTPUKH, (POTOIJIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKas pELIETKa, CIJIaBbl, (U3NYECKUE
BEJIUYMHBI, E€AUHUIBI H3MEPEHHs,, KOCMHUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/bI,
CounHize.

buonorusa: ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMa, MHUHEPAJIbHBIE
yI00pEeHHs, MUKPOAJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MuHeEpasabl, TOpPHBIC MOPOJBI, IOJE3HBIC
HCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

N3yyeHne XMMHM Ha YPOBHE OCHOBHOIO OOILIEro 0oOpa3oBaHHUs HANpPABJICHO HA
JOOCTIDKEHHE  OOYYalOIUMUCS JIMYHOCTHBIX, METAalpeAMETHBIX M  IPEIMETHBIX
pe3yIbTaTOB OCBOCHUS Y4EOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNIbTaThl OCBOSHUS MPOrPaMMBbl OCHOBHOTO OOIIIETO 00pa30oBaHUs
JOCTUTAIOTCSI B XOJ¢ OOydYeHHs XUMHUH B EIUHCTBE Y4YEOHONH W BOCHHMTATEIHHOU
JESATETLHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMH POCCUHCKIMH COMMOKYJIBTYPHBIMU U
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOIICCTBE MTpaBUIaMU U HOPMaMHU
MOBEACHUS U CITOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIIUN
oOyyJaroumxcsi.

JInaHOCTHBIE PE3yJIbTAThI OTpaxaroT TOTOBHOCTH oOy4Jaronmxcs
PYKOBOJICTBOBATBHCSI CUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMM U pacIIUpEHUE
OTIbITA JACSATEIHHOCTH HA €€ OCHOBE, B TOM YKCJIC B YACTH:

1) naTpHOTHYECKOTO BOCITUTAHMSA:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJIEINIO, TOHUMAaHUsI 3HAYCHUS] XUMUYECKON HayKH B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH  BIaAETh  JOCTOBEpHOW  WH(pOpMAIME O MepeoBhIX
JTOCTIKCHUSIX W OTKPBITUSX MUPOBOW M OTECUECTBEHHOM XWMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSX 00 YCTPOMCTBE MUpPa U 00IIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHUS:

MIPEACTABJICHHS O COLMATIBHBIX HOPMaxX U paBUiIaX MEXIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOU, y4eOHO-
MCCJIEI0BATENbCKOM, TBOPYECKOM M JPYrUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTH  MPU  BBINOJIHEHUH  YYEOHBIX,
MO3HaBaTEJIbHBIX 3aJ1a4, BBIIOJHEHUH XUMHUUYECKUX 3KCIIEPUMEHTOB, CO3/JaHUH Y4eOHBIX
IPOEKTOB, CTPEMJICHHMS] K B3aMMOIOHMMAHHUIO M B3aUMOIIOMOLIM B TPOLECCE ITOU
y4eOHOM NIeATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE M TOCTYNKU CBOMX
TOBapHIlEe C TO3WLMKM HPABCTBEHHBIX M MPABOBBIX HOPM C YYE€TOM OCO3HAHUS
IIOCJIEAICTBUU IMTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 IO3HAHMS:

MHUPOBO33PEHUYCCKMX IMPEJACTABICHUA O BEIIECTBE W XHUMHYECKOH peakin,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIINX OCHOBY
IV TIOHUMAaHHs CYIIHOCTH HAy4YHON KapTHHBI MHpa, HPEACTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbI, B3AUMOCBSI3SIX YEIOBEKA C IPUPOTHON CPEIoi, O
POJIM XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;
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NO3HABATEIbHBIX MOTHBOB, HANpPAaBJICHHBIX HAa IOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOUMBIX JIJIs1 00BSICHEHHUS HA0JII01aeMbIX MIPOIIECCOB U SIBIICHHUIA;

MO3HAaBaTeNbHOW, MHGOPMAIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHON pabOTHI ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPATyPOi,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTUH;

uHTEpeca K OOYy4YeHUI0 U TO3HAHMIO, JII0OO3HATENIIbHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caMO0Opa30BaHUIO, MPOEKTHOMN U HCCIIEIOBATEIbCKON EATEIbHOCTH,
K OCO3HaHHOMY BBIOOpPY HalpaBJICHHOCTU U YPOBHS 00yUYEHUS B JaJIbHEHUIIEM;

4) opMuUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHMs LIEHHOCTH >KW3HHU, OTBETCTBEHHOIO OTHOILICHHS K CBOEMY 3I0pPOBBIO,
YCTaHOBKH Ha 3/10pPOBBII 00pa3 KU3HU, OCO3HAHUS TOCIEICTBUNA U HENPUSITUS BPEIHBIX
NpUBbIUEK (YIMOTpEOJIEHUS aJKOToJisl, HAPKOTUKOB, KYpPEHHUs), HEOOXOJUMOCTH
coOJiroficHUsl TpaBUl 0€30MacHOCTH MpU OOpalleHUH C XUMUYECKMMU BEIeCTBAMU
B OBITY U pEaJIbHOM KU3HU;

5) Tpy10BOTO BOCIIUTAHUS:

UHTEpeca K MPAKTUYECKOMY H3ydeHHIO Tpodeccuii W Tpyaa pasjindHoOro poja,
YBa)KEHUE K TPYAy W Pe3yabTaTaM TPYIAOBOH ICATEIHLHOCTH, B TOM YHCJIC Ha OCHOBE
HIPUMEHECHHUS MPEIMETHBIX 3HAHUHN 10 XMMHH, OCO3HAHHOTO BBIOOPA MHIMBHIYaTbHON
TPAeKTOPUH TPOJOIDKCHHS O00pa3oBaHMs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB
U CHOCOOHOCTH K XHMHUH, OOINECCTBCHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEUTHON
npoheCCHOHATBHON IEATEILHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTB
alalTUPOBATHCS B MPOPECCUOHATBHOU CPeEJIe;

6) IKOJIOrHYECKOro BOCIIMTAHMS

HKOJIOTMUYECKH 11eJIECO00Pa3HOro OTHOIIECHUS K MPUPOJIE KaK UCTOUHUKY JKU3HH Ha
3emJiie, OCHOBE €€ CYIECTBOBaHMS, MOHMMAaHMs LIEHHOCTH 310pOBOTO M 0€30IacHOro
oOpaza JKM3HM, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3HYECKOMY
U MICUXUYECKOMY 3[I0pPOBBIO, OCO3HAHUS LIEHHOCTU COONIOACHUS MpaBHJl 0€30MacHOro
MOBEJEHUS NpU paboTe C BEIIECTBAMHU, & TAKKE B CUTYaLUSX, YTPOXKAIOIIUX 310POBBIO U
JKM3HU JTIOACH;

CIIOCOOHOCTH TPHUMEHATHb 3HAHUS, MOJyYaeMble NpU H3YyYEHUU XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEW ITPUPOJHOM CPENOU, MOBBILICHUS YPOBHS
AKOJIOTUYECKOH KyIbTYpPhl, OCO3HAHMS TTI00ATIHOTO XapaKTepa 3KOJIOTHYeCKUX MpodiieM
U IIyTEN UX PELICHUS TOCPEACTBOM METOJ0B XUMUU;

AKOJIOTMYECKOT'O MBILIJIEHUs, YMEHUS PYKOBOJACTBOBATHCA UM B IO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHON IIPAKTUKE.

METANIPEAMETHBIE PE3YJIbTATBI

B COCTaB€  METaNpEIMETHBIX  pPE3yJbTAaTOB  BBIACISIIOT  3HAUYUMBIC
Uit GOPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHbIE TIOHATUS (3aKOH, TEOPHUs, MPUHIIHUII,
runoresa, $akT, CUCTeMa, IPOIeCC, IKCIIEPUMEHT U IPYroe), KOTOPhIE UCIOIb3YIOTCS
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B €CTECTBEHHO-HAayYHbIX YU€OHBIX MPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHHM U3 3TUX
npeaIMeToB (POPMHUPOBATH TNPEACTABICHHWE O LEJIOCTHOM HAydyHOM KapTUHE MHpa,
U yHUBEpcalbHble YyuyeOHbIE JeWCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIE,
PEryJIsITUBHBIE), KOTOPBIE 00ecreynBaloT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YYEOHOU eATeTbHOCTH.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIe NeilCTBHUS
Ba3oBble Jornueckue 1eMcTBUSA:

YMEHHE HCIOJIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUH 3HAHUI:
PacKphIBaTh CMBICT XUMHUYECKHX TOHSATHH (BBIIETATh WX XapaKTepHBIC NPHU3HAKH,
YCTaHABIMBATh B3aWMOCBS3b C JPYTUMHU TOHSATHSMH), HWCIIOJIB30BATh TOHATHS IS
OOBSCHEHHSI OTACNBHBIX ()AaKTOB W SIBJICHWHA, BBHIOMPATh OCHOBAHUS W KPUTCPUU IS
KiIaccu(PUKani XUMHUYECKUX BEIIECTB W XUMHUYCCKHUX PEAKIUH, yCTaHABIWUBATH
PUYUHHO-CJICICTBEHHBIC CBSI3U MEXIY OOBEKTaMH HM3yYEHHUS, CTPOUTH JIOTHUYECKUE
paccyxJieHus (MHIyKTHUBHbBIC, IEAYKTHBHBIC, MO AaHAJIOTUU), MPOBOJIUTH BBIBOJBI U
3aKITIOYCHUS;

yMEHUE TPUMEHATh B Tpollecce TO3HAHUSA TOHATHS  (NIpEAMETHBIC U
MeTaIpeAMETHBIC), CHUMBOJUYCCKHE (3HAKOBBIC) MOJEIH, WCIOJIb3yEeMble B XHMUH,
peoOpa3oBhIBATh MIUPOKO TMPUMEHSIEMBIC B XHMHH MOJICIBHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI 2JIEMEHTA), XUMUYecKasi popmysia 1 ypaBHEHHE XUMUYECKOM
peakiMy — MpU PerIeHUuH yueOHO-TI03HABATEIBHBIX 3a/1a4, C YYETOM TUX MOJEIbHBIX
MPEICTABIICHUN BBISBISTh M XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKU U3Y4aeMBIX
O0OBEKTOB — XHWMHYECKHMX BEIIECTB M XHMMHUYECKHUX pEaKIiuil, BBISABIATH 0OIINE
3aKOHOMEPHOCTH, TMPUYUHHO-CIIEJACTBEHHBIE CBSI3M W TPOTHUBOPEUUS B H3Y4aEMBIX
poleccax u sIBJICHUSX.

Ba3oBble ncciieqoBare/ibCKue 1eiCTBHA:

YMEHHUE HCIOJIb30BaTh IIOCTABJIECHHBIE BONPOCHI B KAadeCTBE WHCTPYMEHTA
NO3HAaHMsI, a TaKK€ B KaueCTBE OCHOBBI JUIsi (POPMUPOBAHUS TMIIOTE3bI 1O MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

NpUOOpEeTEeHUEe OmbiTa MO IUIAHUPOBAHUIO, OPraHMW3allUd W  MPOBEACHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, yMEHHE HAOIIOAATh 32 XOJIOM IIPOIecca, CaMOCTOSITETbHO
IPOTHO3UPOBATH €r0 pe3ysbTaT, HOPMYIUPOBATH 000OIIEHHS U BBIBOIbI IO pE3yJIbTaTaM
IPOBEJEHHOIO OMbITA, UCCIIEN0BAHUS, COCTABIISITh OTYET O MPOJEIAHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, aHATM3UPOBATh U MHTEPIPETUPOBATH MH(OPMALINIO PA3ITHMYHBIX
BUJOB U (OpM mpeAcCTaBieHUs, MOJYyYaeMYyI0 M3 Pa3HbIX HCTOYHHKOB (HAy4HO-
NOMYJISIpHAs JUTEepaTypa XUMUYECKOTO COAEpMaHUs, CIIPAaBOUHBIE MMOCOOUS, PeCypCh
WNHTepHeTa), KpPUTUYECKM  OLEHHWBATh IPOTHBOPEYMBYKD M  HEJOCTOBEPHYIO
uH(bOpMaIIHIO;
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yMEHUE NPUMEHSTh pa3IMyHble METOABbl M 3alpochl MpPU TOHCKE M OTOOpe
uH(pOpMAaIIUU U COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOUMBIX ISl BHITTOJIHEHHS Y4€OHBIX U
MO3HABATENbHBIX 3a/lay OINpPECJICHHOIO THUIa, NPUOOPETeHHE OmbiTa B 00JIacTU
UCIOJIb30BaHUs ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KyJIbTYPOU aKTUBHOTO UCTIOIB30BAHUS PA3IMYHbBIX TIOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpATh ONTUMAIbHYIO (QOpMy MpelcTaBieHUs HHPOpPMALMU W WILIIOCTPUPOBATH
penaemMbie 3a1a4d HECIOKHBIMU CXEMaMHM, TUarpaMMamu, IpyruMu popMamu rpaduku
U UX KOMOUHAIIUSIMU;

yMEHUE  UCMOJIb30BaTh W aHAJIM3UpOBaTh B Ipolecce  ydyeOHOU
U HCCIIEAOBATEIbCKON MEATENHHOCTH HH(OPMALMIO O BIMSHUM MPOMBIIIICHHOCTH,
CEJIbCKOT'O X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH MPUPOJHOMN CPEIbl.

KoMMmyHuKaTMBHBIE YHUBepCaJbHbIe Y4yeOHbIE AeiCTBUS:

YMEHHE 3aJlaBaTh BOIPOCHI (B Xoj€ auayniora u (WiaM) AUCKYCCHUM) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, (OPMYJIMPOBATH CBOU MPEAJIOKEHHS OTHOCUTEIHHO BBITTOJIHEHHUS
NPEAJIOKEHHON 3a/1a4H;

NpUOOPETEHHE ONBITa MPE3CHTALUU PE3YJIbTaTOB BBHIMOJHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (J1abOpaTOPHOrO OMbITa, JA0OPAaTOPHONW pabOThl MO HCCIEIOBAHUIO
CBOMCTB BEIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMHM I103HABATEIbHOU U
UCCJIeIOBATENHLCKON ACATEIBHOCTA TIPU PEIICHUU BO3HUKAIONIMX MPOOJEM Ha OCHOBE
ydera OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUK (0OCYXKIEHUSI, OOMEH MHEHUSMH,
«MO3TOBBIE IITYPMbI», KOOPJIMHAIUS COBMECTHBIX JIEUCTBUMN, ONPEACICHUE KPUTEPUEB
0 OLIEHKE KaYECTBA BBIMIOJHEHHOMN paOOThl U APYTHE);

PeryisiTuBHBIE YHHBEPCAJIbHbIC Y4eOHbIEC NeHCTBUA:

YMEHHUE CaMOCTOSATENBHO OMNPEACNATh LENU JCATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJMUPOBATH M TIPH HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTh, BBIOMpaTh Haubosiee 3(PQPeKTUBHBIE CIMOCOOBI pEIICHUS YYEOHBIX U
MO3HABATEIbHBIX  337a4, CAMOCTOSITEJIbHO COCTAaBJISATh WM  KOPPEKTUPOBATH
IIPEJIOKEHHBIA AJTOPUTM JIEVCTBUM IMPU BBINIOJHEHUU 3aJaHUM C YYETOM MOJYYCHUS
HOBBIX 3HaHUN 00 H3y4aeMbIX OOBEKTaX — BEMIECTBAX U PEAKIMIX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pPE3yjbTaTa 3asBJICHHOW 1LEIU, YMEHUE HUCIIOIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PE/IJIaraeMbI€ B YCIOBUU 3a/IaHUM.

HHPEAMETHBIE PE3YJIbTATBI

B coctaBe mpeaMeTHBIX pPEe3yNbTaTOB MO OCBOCHUIO 00S3aTEIBLHOTO COJCPKAHUS,
YCTaHOBJICHHOTO JTaHHOUW (henepanbHON pabouell mporpaMMoil, BBIIEISIOT: OCBOCHHBIE
0Oy4JaroIMMUCs Hay4YHbIC 3HAHUS, YMEHHS M CIIOCOOBI IEUCTBUM, CTICIIM(PUICCKUE IS
MIPEAMETHOM 001acTH « XUMHS», BUABI ISATETLHOCTH 10 TIOTYYEHUIO HOBOTO 3HAHMS, €T0
WHTEPIpPETAINH, TPEOOPa30BAHUIO M MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX W HOBBIX
CUTYyaIUsIX.
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K xonmy oOyuenuss B 8 kiacce y oOyuaromerocss OyayT chopMHpOBaHBI
CJIeIyIOLIME IPEAMETHBIE PE3YJIbTAThI 10 XUMUU:

pacKpbhIBaTh CMBICII OCHOBHBIX XHMHMYECKHX TMOHSATHUH: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MTPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAasi M MOJIEKYJISIpHAs Macca,
KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi J0OJIsi XUMUYECKOTO 2JIEMEHTA
B COCAUHEHUHU, MOJISIpHBIH 00bEeM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHUIIATETLHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKasl peakius, Kiaccuuraus
pEeaKLMii: peaKMu COECIMHEHHUS, PEAKIIMH PA3JIOKEHUS], PEaKI[MU 3aMEILEHUs, PeaKIuu
oOMeHa, 9K30- ¥ SHAOTEPMHUECKHUE PEAKINH, TETIOBOM 3 (EKT peakiuu, sapo aroma,
AJIEKTPOHHBIN CJIOM aToma, aTOMHas OpOWTalb, paguyc aTroMa, XUMHUYECKas CBS3b,
MOJISIpHAas M HENOJISIpHAs KOBAJIEHTHAsl CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBas J10Ji BelllecTBa (IIPOLICHTHAS] KOHIIEHTPALIKsI) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX IMOHATUI U IPUMEHSThH 3TU
MOHSTHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJMKY JJIsi COCTaBJIeHUS (OPMYJT BEIIECTB
Y YPAaBHEHHUN XUMUYECKHUX PEAKIIHI;

OTIpeNeNATh BaJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCTICHD
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPUHAIIECKHOCTh BEIIECTB K
ONpENEICHHOMY KJAacCy CO€IMHEHUW 1o ¢GopMmyaaM, BHJA XHUMHYECKOW CBA3M
(KoBaJIEeHTHAs! U MIOHHAsI) B HEOPTAHUYECKUX COCANHEHUSX;

packpbiBath cMbIch [leproanueckoro 3akona J[.1. Menaeneesa: 1eMOHCTPUPOBATh
MMOHUMAHUE NEPHOIUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKMX 3JIEMEHTOB OT HX
nonoxeHuss B llepuoanyeckoit cucTemMe, 3aKOHOB COXPaHEHUS! MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUs, 3aKOHA ABOTaJipo; ONMUCHIBATh U
XxapakTepu3oBaTh TabnuuyHyro Qopmy Ilepuoamueckoil CHUCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3nyaTh MOHATUS «TJaBHas mnoArpynma (A-rpynma)y U «moOouyHas
noarpynna (b-rpynma)», Manble W OOJbIINE MEPHOJBI, COOTHOCHTH O0003HAYCHUS,
KOTOpbIe uMetoTcs B Tabnmie «Ilepuonuueckast cucrema XuMudeckux 3nmeMentoB J[. .
MeHnneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsjl siapa, 00Illee YHUCIO ANEKTPOHOB U PACIPEICICHUE UX 10
AJIIEKTPOHHBIM CJIOSM);

KJacCU(UIMPOBATh  XMUMHYECKHE  DBJIEMEHThI, HEOpraHWYeCKHue  BEUIECTBA,
XUMHUYECKUE PEeaKUU (M0 YMCIy U COCTaBY YYACTBYIOIIMX B PEAKIMU BELIECTB, MO
TermIo0BoMy 3P DeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XMMHUUECKUE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB,  MOATBEPXKJas  ONUCAaHUE MpPUMEpPaMU  MOJIEKYJSIPHBIX  YpaBHEHHMU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHIA;

IPOTrHO3UPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTAaBa,
BO3MOXHOCTH MPOTEKAHNS XUMUYECKUX NIPEBPAILCHUNA B PA3JIMYHBIX YCIOBUSIX;
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BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMyJsie COCAMHEHHS, MaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHNUIO XUMUYECKOW PEAKIUU;

IPUMEHSTh OCHOBHBIE ONIEPALIMU MBICIIUTEIBHOMN AESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IleHne, CHUCTeMaTH3alllI0, KIIAaCCU(PUKALIUIO, BBIIBICHUE MPUYUHHO-
CIEJCTBEHHBIX CBSI3€M — I M3YYCHUS CBOMCTB BEIIECTB M XWMHUYECKUX PEaKIUM,
€CTECTBEHHO-HAYYHbIE METO/Ibl MIO3HAHUS — HAOJIOJIEHUE, U3MEPEHHE, MOJIETUPOBAHHE,
AKCIEPUMEHT (PeaibHbIN U MBICIICHHBIN);

CJIeI0BaTh MPABWIAM II0JIb30BAaHUS XUMUYECKOM IOCYyIOM M J1adOpaTOpHBIM
o0opyoBaHUEM, a TakKe MpaBuiamM oOpalleHus C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU MO BBIMOJHEHHUIO TA0OPATOPHBIX XUMUYECKUX OIBITOB IO MOJYYCHUIO U
coOUpaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOpPOJa), MPUTOTOBIICHHUIO
PacTBOPOB C ONPEACICHHON MACCOBOM JOJIEM pACTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U
MPOBOJIUTh XUMHYECKUE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C MOMOIIbIO UHANKATOPOB (J1akMycC, peHoI(PTaenH, METUIOpaHX U JIpyTue).

K xonmy oOydyeHuss B 9 kuacce y oOywaromerocss OyayT chOpMHUPOBaHbBI
CIIeIYIONTHE TTPEAMETHBIC PE3yIbTAThI IO XUMUHU:

PacCKpBIBAaTh CMBICII OCHOBHBIX XUMHUECKUX MOHSATUN: XUMUYECKUH DJIIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAIGHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENIEHb OKHUCICHUS, XUMHUYECKas PEaKmus, XUMHUYECKas
CBS3b, TETUIOBOM 3 (EKT peakiuu, MOJb, MOJSAPHBIN 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEAJICKTPOJUTHI, DJICKTPOJUTHYECKAsT JIMCCOIMAIUS, PEAaKIMM HMOHHOTO OOMEHa,
KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIe M HEOOpaTUMBIC PEaKIUH,
OKHUCJIUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU, OKHCIUTEh, BOCCTAHOBUTEIH, OKHCIICHUE
U BOCCTAHOBJICHHE, aJUTOTPOIUs, aM(pOTEPHOCTh, XUMHUYECKass CBs3b (KOBAJICHTHAS,
MOHHAs, METATNYECKasI), KPUCTAIUTMYECKAs PEIIeTKa, KOPPO3Ws METaUIOB, CIUIABBI,
CKOPOCTb XHMHYECKOM pEaKUMH, IMpenesbHO nonycrumas KoHueHrpamusa [IJIK
BEIIECTBA;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATHA ¥ IPUMEHSThH 3TH
TIOHSITHUS TP ONMCAHUU BEIIECTB U UX MPEBPAIICHHUIA;

WCIIOJIh30BAaTh XWMHUYECKYIO CHUMBOJIUKY JUISI COCTaBJiCHHS (OpMyN BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIINM;

OTpeNeNniaTh BaJCHTHOCTh M CTCICHb OKHCJICHUS XHUMHYECKHUX DJIEMCHTOB
B COCIAMHCHHUSAX Pa3IMYHOTO COCTaBa, MPUHAJJIC)KHOCTh BEIIECTB K ONPEIACICHHOMY
KJIacCy coeauHeHud mo dopmynaMm, BUJI XUMHUYECKOW CBsI3M (KOBAJIGHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPTaHMYECKUX COCJAMHCHHSIX, 3apsA]l HOHA M0 XUMHYECKOU
dbopmyre, XxapakTep cpeabl B BOAHBIX PacTBOPAaX HEOPTaHWYECKHX COCAMHCHUH, THII
KPUCTAJUTMYECKOU PENIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cmbici  Ilepuoguueckoro  3akona  JI.MI.  MengeneeBa wu
J€MOHCTPUPOBATh €r0 MOHMMAaHKE: OMUCHIBATh U XapaKTEpPU30BaTh TAOINYHYIO (POpMy
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[lepuoguyeckoil CHUCTEMBl XUMHUYECKMX OJJIEMEHTOB: pPa3JIMyaTh IOHATHS «IJIABHAs
noarpynna (A-rpynma)» u «mnobounas noarpynma (b-rpynma)», mansie U Oonbline
NepUOAbl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCA B MEPUOANYECKON TalmuIle, C
YUCJIOBBIMU XapAaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apAn sapa, 00IIee YUCIIO JIEKTPOHOB M PACIpPEAENICHHE UX MO0 3JEKTPOHHBIM CIOSIM),
OOBSACHSTH O0IIME 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB JIEMEHTOB U UX COSTUHEHUN
B [IpeeIax MaJbIX NEPHUOAOB U IIIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;
KJacCU(UIUPOBATh ~ XMMUYECKUE  DJIEMEHTHI, HEOPraHUYeCKHWEe  BEIIEeCTBA,
XUMUYECKHE peakUuH (M0 YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB,
10 TETI0OBOMY 3P (PEKTY, IO U3MEHEHUIO CTETICHEN OKUCICHUS XUMUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCKHIBATH) O0IIKE U ClieNUPUUECKUe XMUMUYECKHE CBOMCTBA
IPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPXkAasi OMHCAHUE MPUMEPAMU MOJEKYJISPHBIX
Y MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

COCTABJISITh YPABHEHUS AJICKTPOIUTHYECKON TUCCOIMAIMU KHUCIOT, IIeIoYen
U COJIeH, MOJHbIE U COKpAICHHbIE YPAaBHEHHs PEAKLU MOHHOTO OOMEHa, ypaBHEHUS
peaKInii, TOATBEPKAAOIINX CYIIECTBOBAHNE N€HETUUYECKON CBA3U MEXK/y BEIIECTBAMMU
Pa3JIMYHBIX KJIACCOB;

PAacCKpBIBaTh CYIIHOCTb OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMNA IIOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEeaKIHil;

MIPOTHO3MPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX CTPOCHMUSI, BO3MOKHOCTH
MPOTEKAaHMS] XUMUYECKHUX MPEBPAILCHUN B PA3IMYHBIX YCIOBUSAX;

BBIUMCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEeHTa Mo (opMyse COECAUHEHUSI, MAaCCOBYIO OJIO
BELIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN pEaKINu;

coOnrofaTh MpaBWia TMOJB30BaHUS XMMHYECKON MOCynoil U 1a0opaTOpHBIM
o0Opy/lOBaHUEM, a TaKKe IpaBWiIa OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUU C
MHCTPYKIUSMU I10 BBIIIOJIHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYEHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHUAKa U YTIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLMH, MOATBEPXKIAIOIINE KAaueCTBEHHBIM COCTAaB pa3IMYHBIX
BELIECTB: PACMO3HABATH OIBITHBIM ITyTEM XJIOPUAOPOMUI-, MOAM -, KapOoHaT-, Gocdat-
, CHJIUKaT-, Cylb(]ar-, TUIPOKCUA-WUOHBI, KATHOHBI aMMOHUS W HWOHBI H3YYCHHBIX
METaJJIOB, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

IIPUMEHSATH OCHOBHBIE ONIEPALIMH MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, O00O00IIeHHe, CHUCTEeMaTU3allhi0, BBISIBICHUE TNPUUYUHHO-CIIEICTBEHHBIX
CBSI3€U — JUUII U3Y4YEHUsS CBOMCTB BEIIECTB M XWMHUYECKUX PEAKUUM, €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HAOJI0IeHIE, U3MEPEHNE, MOJCIUPOBAHHE, IKCIIEPUMEHT
(peanbHBI 1 MBICTICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

denepanbHas padbouas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHB)

8 KJIACC
HaumenoBanue
No KosmuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
pa3/esioB U TEM Coneprxanne o0ydeHuUs
n/m 4acoB 00y4aromuxcs
y4e0HOTO MpeaMeTa
IlepBoHayajibHbIE XUMHYECKHE MOHATHS
1.1 | Xumus — BakHas 5 [Ipeamet xumuu. Poiib XUMUU B )KU3HU PackpbIBaTh CMBICI H3y4aeMbIX TOHSITHIA.
o0JacThb yesioBeKka. XUMHUS B CHCTEME HayK. PackpbIBaTh poJib XUMUU B IPUPOJIE
€CTECTBO3HAHUS Tena u BemecTBa. duU3nyecKkue CBOMCTBA | U KU3HU YEJIOBEKA, €€ CBA3b C IPYTUMU

Y MIPAKTHYECKOU
JESATEIIbHOCTH
4eJI0OBEKa

BEILECTB. ATperaTHOE COCTOSIHUE
BemecTs. [IoHsTHE 0 METOAX TO3HAHUS
B XUMHUU. YHUCTbIE BElIeCTBA U CMECH.
Cnioco0sblI pa3iesieHust CMeceil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HaKOMCTBO C XUMHYECKOU MOCYI0M,
C paBujiaMu pabOThI B 1a00paTopuu
U IpUeMaMH 00palleHus ¢
71a00paTOPHBIM 000PYTIOBAHUEM.
duznyeckne CBOMCTBA 00pa3lioB
HEOPTraHWYECKUX BEIIECTB — METAJIIOB
U HEMETaJJIOB.

CrniocoObl pazaeneHus cMecen
(punbTpOBaHUE, BHINTAPUBAHUE,
TUCTWUISIIMS, XpoMaTorpadus).

HayKamH.

Pa3nnyaTh 4nCThHIC BEIIECTBA U CMECH,
OJHOPOJIHBIE U HEOJTHOPOIHBIE CMECH.
Paznuuate pusnyeckue 1 XuMUUYECKHE
SIBIICHHS.

CnenoBath aJropuTMaM UCTOJIb30BAHUS
AKCIEPUMEHTAIBHBIX METOJIOB —
HaOJII0JICHUS U DKCIIEPUMEHTA.
HaOmronaTh 1 onuceIBaTh OOBEKTHI

IIpY TPOBEICHUHU JEMOHCTPALIANA

1 JJa0OPATOPHBIX OIBITOB MO U3YUYEHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUS] CMECEH BEIIIECTB.
[IpoBOIUTE XUMUYECKUMN IKCTIEPUMEHT
NIpU pa3zeieHur cMecer (Ha mpumepe
OYMCTKHU MTOBAPEHHOM COJIM) B XOJIE
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denepanbHas padbouas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHB)

JlabopamopHvie onvimol.

W3ydenne u onucanue (pu3nvaecKmx
CBOMCTB 00pa3IioB HEOPTaHUIECKIX
BEIIIECTB.

N3yuenue cnocoO0B pa3iesieHus cMmecei
(C TOMOIIIBIO MarHUTA).

Ipaxmuueckue pabomuwi:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
U TIpHUEMBI 0OpalieHus ¢ 1a00paTOpHBIM
000pYyIOBaHUEM.

Ne 2. Paznenenne cmeceit (Ha mpuMepe
OUYHCTKH ITOBAPEHHOM COJIN)

IpaKTHYeCKOi padboTsl No 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 U 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpallleHusl ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHEH

IIPU BBITTOJIHEHU U TPAKTHUECKON

pabotsr Ne 1.

BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHPOPMALIMIO U3 yYeOHUKA

U CIIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuu

1.2.

BemiectBa
U XUMUYECKHUE
peaKuu
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ATOMBI U MOJIEKYJIBI. XUMHUUYECKHUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

Xumnueckas popmyna. BareHTHOCTB
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBbHAS aTOMHAs Macca.
OTHOocHTeNbHAS MOJIEKYJISIPHAsI Macca.
MaccoBasi 105151 XMMHUYECKOT'0 JJIEMEHTA
B COCIMHCHUH.

OnpenensiTe NpU3HAKU XUMHUYECKUX
peakIuii, yCJIOBUS UX MPOTEKAHUS.
OOBSACHATH CYITHOCTh (PU3UUECKUX

Y XUMUYECKHX SIBIICHUM C TOUKHU 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHHSI.
KnaccudunmupoBaTs XuMHUECKHE
peakuuu (110 YUCIy U COCTaBY
pearupyromux u 00pa3yrmxcs
BEIIECTB).

Cocrainsath GOpMyIIbl OMHAPHBIX
BEILIECTB 10 BAJICHTHOCTHU U ONIPECIISITh
BaJICHTHOCTH MO (hOpMyJIaM BEIIECTB.

19




denepanbHas padbouas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHB)

KomnuectBo BemectBa. Mouns. Mossipaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YKClia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuetsl 1o hopmMystaMm XUMUYECKHUX
COEIUHCHUMU.

Du3NYEeCKUe U XUMUYECKUE SIBJIICHUS.
XuMUYeCcKasi peakiys U €€ MPU3HaKH.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XHUMUYECKUE YPABHEHHUS.
Knaccudukanuys XuMU4eCKUx peakiui
(coenuHeHUs, pa3IOKEHUs, 3aMEIIECHUS,
oOMeHa).

Xumuueckuii yIkcnepumenm:
Jlemoncmpayuu:

dusnyeckue cBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Y HEMETaJlJIOB.

OO6pa3ipl BemecTB KOJTUISCTBOM 1 MOJIb.
dusndeckue sapiaeHus (TIaBIeHUe BOCKa,
TasiHUE JibJla, pACTUPAHHE caxapa

B CTYIKE, KUTIEHUE U KOHICHC AU
BOJIbI).

XUMUYECKHE ABJICHUS (TOPEHUE CBEYH,
MIPOKaJIMBaHUE METHOM TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU METia

C COJISTHOM KHCJIOTOM).

Hab6nronenue mpu3HaKkoB MPOTEKAHUS

PaccraBisats k03 puiireHTs!

B YPABHEHMSIX XUMUYECKHUX PEaKIUH.
HaGumronate u onuceiBaTh 0ObEKTHI

IIPU [IPOBEICHUH JIEMOHCTpALUil

1 1a00PATOPHBIX OIBITOB.

IIpoBoauTh BbIYMCIEHUS IO (POpMYyIIaM
XUMUYECKUX COETMHEHHUI U ypaBHEHUSIM
XUMHUYECKUX PEaKIIHM.

[IpuMEHATH €CTECTBEHHO- HAYYHBIE
METO/Ibl TO3HAHUS (B TOM UHCIIE
HaOJII0IeHNE, MOIETTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE ONIEPALINH
MBICIIUTENILHOMN ESATEIbHOCTH
(cpaBHEHHE, KIacCUPHUKAIS)
BricTpauBath pa3BepHyThIE TUCbMEHHbIE
Y YCTHBIE OTBETHI C ONOPOU

Ha MHGOPMAIIHIO U3 yUeOHUKA

U CIIPABOYHBIX MaTEpUajoB, IPaMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus, MoTydeHue
U pasnokeHue ruapokcuaa meau (1)
IIPU HarpeBaHUU, B3aUMOJICCTBHE
xeiesa ¢ pactBopom cos meau (I1).
OmnbITHI, WUTIOCTPUPYIOLINE 3aKOH
COXpaHEHUSI MaCCHhI.

Jlabopamophvie onvimoi:

Co3nanue Mojienen MOJIEKyJ
(ILIapocTepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPraHUYECKUX BEIECTB —
METaJIOB ¥ HEMETAJIOB.
Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKa, TasTHHUE JIb/1a) 1 XUMUIECKIX
(ropeHue cBeuM, NpOKaIMBaHUE METHON
MIPOBOJIOKH) SIBJICHUH.

Habmroienue u onrcanye npu3HakoB
MPOTEKaHUS XUMHYECCKUX PEAKITHHA
pa3HBIX THIIOB.

Bvruucnenusa:

OTHOCHUTEJILHOU MOJIEKYJISIPHOU MacChl
BEIIECTB, MOJIIPHOM MacChl, MacChl

BEICCTB, MAaCChl 1 KOJINMYCCTBA BCIICCTBA,

MaCCOBOM JIOJI XMMHYECKOTO AJIEMEHTA
1o popMyJie COeTUHEHNS;
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I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCC
PCarcHTOB WIH IIPOAYKTOB pCAKIINN

Hroro no pazaeny

20

Baxueime npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

2.1

Bosnyx. Kucnopon.
[Tonstue
00 okcHuaax

6

Bo3nyx — cmech razoB. CocTaB Bo3ayxa.
Kucnopon — a3neMeHT u npocroe
BelecTBO. HaxoxieHue kucinopoaa

B IIpUpojie, PU3ndecKkrue u XUMUIECKHE
cBoiicTBa (peakuuu roperust). OKCUIBI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JJabopaTopuu
U TIpoMbIluieHHOCTH. KpyroBopot
Kucaopoaa B mpupogae. O30H —
aJUIOTpOTHAs MOIU(UKALIMS KUCIOPOa.
TennoBoi 3QheKT XUMHUUECKOU peaKIuy,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y SHJIOTEPMUYECKHUE peakinuu. TOMInBo:
yTOJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
yCWJICHHE MapHUKOBOTO 3 dekTa,
pa3pylieHrne 030HOBOIO CJIOS.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

KauecTBeHHOE OlpeiesieHrne CoIepKaHus
KHCIIOPOJIa B BO3/IyX€

[Toy4yenue, cobupanue, pacrio3HaBaHHE

Hcnonp30BaTh XUMHYECKYHO CHMBOJTUKY
JUTSL COCTaBIIeHUs (POpPMYIT BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKHUX
PEAKLHM C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMKUCHIBATH) COCTaB
BO31TyXa, (DU3NICCKHE U XUMHUICCKUE
CBOMCTBA KHCIIOPOJIa, CTIOCOOBI €T
MOJIYYCHUS], MIPUMEHEHHE U 3HAUCHHE
B TIPUPOJIE M )KU3HU YETIOBEKA.
CpaBHHBATh PeaKIUy TOPCHHUSI

U MEJJICHHOTO OKHUCIICHUS.
OOBICHATD CYIIHOCTh IKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arpsI3HCHUEM
BO3/yXa.

Crnenosathb mpaBusiaMm 6€30macHOM
paboThI B 1abopaTopuu

IIPY UCTIOIB30BAHUH XUMUYECKON
TIOCY/IbI U 000PYIOBAHHUS, & TAKKE
npaBuiaM 0OpalleHusl ¢ TOPIOYUMU
BEITICCTBAMH.

[InanupoBaTh U OCYIIECTBISAThH
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOnronenune B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U MTPEKPALLICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakomiieHHe ¢ 00pa3iiaMu OKCHUIOB

Y OIHCAHUE X CBOMCTB.
Ilpakmuueckas paboma:

Ne 3. [Tonyyenue u coOupanue
KHUCJIOPO/1a, U3YYECHUE €T0 CBOMCTB.
Buviuucnenus:

MOJIEKYJISIPHOM MacChl KHUCIOPOAA U
030HA Ha OCHOBAHUY aTOMHOW MAaCCBI
XUMHYECKOTO AJIEMEHTA;

KOJINYE€CTBA, MACChI BEIIECTBA

M0 YPaBHEHUSIM XUMHUUECKUX PEaKIUil

Ha MPAaKTUKE XUMHYECKHE
HKCIIEPUMEHTBHI, IPOBOIUTH HA0JIIOIEHUS,
JieaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA IIPU IIPOBEICHUU
1a00paTOPHBIX ONBITOB U IPAKTUYECKON
paboTHI.

BbIuucasaTh KOJTMYECTBO BEIIECTBA,
o0BeM raza o gopmysam.

VYyacTBOBaTh B COBMECTHOI paboTe

B IpyIIIE.

BricTpauBath pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XuMuu

2.2

Bonopon. [lonsarue
0 KHCJIOTax U COMSIX

Bopopon — anemMeHT u mpocTtoe
BeniecTBo. Haxoxienue Bogopoaa

B Ipupojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nonyyeHus. KucimoTsl u comnu.
Mounsipublit 00beM ra3oB. PacueTsl

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii Ikcnepumenm:
Llemoncmpayuu:

[Tomyuenue, cobupanue

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHATH 3TU NOHATHUSA IIPU ONHCAHUU
CBOWCTB BEIIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nUecKre U XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHHUS,
IPUMEHEHHE.

Cobupatb mpubOp AJIs MOTYUEHUS
BOAOPO/A.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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Y pacro3HaBaHUE BOJIOPO/IA.
B3aumoeiicTBrEe BOIOPOIa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuE KUCIIOT ¢ METAJIJIaMHU.
Ilpakmuueckas paboma.

No 4. Tlonmyuenue u cobupanuie BoJI0po/ia,
V3y4YE€HUE €T0 CBOMCTB.

Buiuucnenus:

o0beMa, KOJIMYeCTBa BEIlleCTBA raza

10 €r0 U3BECTHOMY KOJINUECTBY
BEII[ECTBA U O0BEMY;

00bEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHa OOBEMHBIX OTHOILICHUM
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
peaKUuil ¢ yuaCTUEM BOJIOPOA.
Bouuciaste MOJISIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BEIIeCTBa.

[IpoBOUTH pacyeThl O YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00beMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEAKITHH.

CrnenoBaTh nmpaBuiiaM 0€301acHOMN
paboThI B 1a00OpaTOpUU

UCIOJIb30BAaHUU XUMHYECKOU MOCY bl

1 000pyZIOBaHUS, a TAKKE MPABUIIAM
00OpallleHHsI ¢ TOPIOYUMU BellleCTBaMU

B OBITY.

[InanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUICCKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIICPUMECHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TpyIIIe

2.3

Bopa. PacTBopbl.
[loagatue
00 OCHOBaHUSIX

dusnueckue cBoiicTBa Boabl. Boa kak
pacTBOpUTETb. XUMUYECKHE CBOKMCTBA
BOJIBI.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TH MMOHSTHUS [IPU ONTUCAHUN
CBOWCTB BEILECTB U UX NPEBPALLIECHUM.
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OcHoBaHUsL.

PactBops1. Postk pacTBOpOB B ipupojie
U B KU3HHU 4esioBeka. KpyroBopoT Bo bl
B IIpUpPOJIC. 3arpsi3HEHUE IPUPOTHBIX

BOJ. OxpaHa N OYUCTKA IPUPOJHBIX BOI.

HacpimenHbie 1 HEHACHIIICHHBIE
pacTBOpPBI. PacTBOpUMOCTH BEILIECTB
B BoJie. MaccoBas 10J1 BEIeCTBa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBopeHuE BEIECTB ¢ pa3IMuHOM
PacTBOPUMOCTBHIO.

BzaumopericTBre BObI C METaIIaMHU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanne pacTBOPOB KUCIOT

Y IIEJI0YEH C TOMOIIBIO UHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEN
PacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTHIO.

[TpuroroBneHnre pacTBOPOB

C OIPEAEITICHHON MaCCOBOW JOJIEU
PacTBOPEHHOIO BEIIECTBA.
Ilpakmuueckas paboma

No 5. IIpuroroBiieHME PaCTBOPOB

C OIPEICIICHHON MacCOBOM J0JIEMN

XapakTepus3oBath GU3NIECKUE

U XMMUYECKHE CBOMCTBA BOJIbI, €€ POJIh
KaK pacTBOPHUTEIS B IPUPOIHBIX
nporeccax.

CocTaBnsTh ypaBHEHHSI XUMUYECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTh SKOJIOTHUECKHUX
po6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJbBI
OT MIPUMECE, MEPHI IO OXPAHE BOJ

OT 3arps3HEHUSI.

[1nannpoBaTh U OCYIIECTBIATH

Ha MPaKTUKEe XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJIUTH HAOIIIOIEHUS,
JIeN1aTh BBIBOJIBI TT0 pe3ysibTaTaM
AKCIIEPUMEHTA MIPH MTPOBEICHUHT
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

CrnenoBaTh nmpaBuiiaM 0€30TMacHOMN
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BaHUU XUMUYECKOM OCYAbI

1 000pyI0BaHUS.

[TpoBOAKUTH BBIUMCIICHUS C IPUMEHEHUEM
MOHATHUS «MaccoBas J0JIs BEIIeCTBA

B pacTBOpEY.

BricTpanBath pa3BepHyThIe TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU
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PaCTBOPEHHOTO BEILIECTBA.
Buviyucnenus:

C MCIIOJIb30BaHUEM ITOHITHS «MaccoBast
JIOJIS1 BEIIECTBA B PACTBOPE»

Ha UH(pOpMaIHIO U3 YUeOHUKA

Y CIIPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO
MCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUuu

2.4

OCHOBHBIE KJIACCHI
HEOPTaHHMYCCKUX
COCJTMHECHUN

11

Knaccudukanus HeopraHuyeckux
coequHennit. Oxcuapl. Knaccudukanus
OKCHUJIOB: coJieoOpa3ytoiine (OCHOBHEIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U Hecoseo0pasyrolue.

Homenknatypa okcnioB. duznueckue
Y XUMUYECKUE CBOWCTBA OKCHUIOB.
[Tomy4yeHne OKCHIIOB.

OcnoBanus. Kiaccudukanus ocHOBaHMIA:

LIEJI0YU U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknarypa ocHoBanu. @usnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[lonyueHne OCHOBaHUM.

Kucnotsl. Knaccudukanus KUcior.
Howmenknarypa kucnor. @uznueckne

Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekeTtosa.
Ilomy4yeHue KHUCIIOT.

Conu. HomeHkiarypa coneil.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [lomyueHnue cosen.
['eHeTnueckas CBs3b MEXK]y KJIaCCaMHU
HEOPraHWYECKUX COCTMHEHUMN.

Knaccudunupoats nuzydyaemole
BEIIECTBA 10 COCTAaBY U CBOMCTBAM.
CocTtaBasTe GOpMyJbl OKCHJIOB, KUCIIOT,
OCHOBaHMH, COJICH U Ha3bIBaTh UX

10 MEKIYHApOAHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIUX XMMUYECKUX CBOMCTB
U3YYCHHBIX KJIACCOB/TPYIII BELIECTB,

K KOTOPBIM OHU OTHOCSITCA.

CocTaBisiTh MOJIEKYJISIPHBIC YPAaBHEHUS
peaKLUMi, UIUTIOCTPUPYIOLINX
XUMUYECKUE CBOMCTBA U CITOCOObI
MOJIYYCHHS BEIIECTB N3YUCHHBIX
KJIACCOB/TPYIII, a TAKXKe
MOATBEPKJAIOIINX T€HETUYECKYIO
B3aMMOCBSI3b MEXTy HUMHU.
[Tpon3BOANTH BEIYHMCIICHUS

110 YPaBHEHUSIM XUMHUYECKUX PEAKITUH.
[TnanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUICCKHE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JIeaTh BBIBOJIBI TI0 PE3yJIbTaTaM
AKCIIEPUMEHTA MIPU MPOBEICHUH
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

OO0pasipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnBITHI, HIUTFOCTPUPYIOLIIUE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KACIOT

Y IIEJI0YEHN C TOMOIIBIO UHIUKATOPOB.
N3yuenne B3anMOIEHUCTBUS KUCIIOT

C METaJJIaMH, PEAKINIl HEUTpaIN3aliu.
B3anmoneiicTBre pacTBOpa CEpHON
KHCIOTHI ¢ okcusioM Meau (II).
[Tony4yeHne HepaCTBOPUMBIX OCHOBAHHUH.
BeITecHEHNE OJHOTO MeTaIa IPyTruM
13 pacTBOpA COJIH.

IIpakmuueckas paboma

Ne 6. Pemienue skcriepuMeHTATBHBIX
3a7a4 1o teMe «Baxxuenmme knaccel
HEOPTaHUYECKUX COCTUHEHUIY.
Buiuucnenus:

10 YPaBHEHUSAM XMMHUYECKOW PEAKIINH:
KOJIMYECTBA BEIIECTBA, 00bEMa, MACCHI
110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
00beMy, Macce peareHToOB

WJIY IPOJYKTOB PEAKIINHU

71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
paoor.

CrnenoBath paBuiiaM 0€3011aCHON
paboThl B 1abopaTopun

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MIOCY/IbI U 000PYTOBAHMSI.

BricTpanBath pa3BepHyThle TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CTIPABOYHBIX MaTEpUajIoB, TPaMOTHO
VCIIOJIBb30BAaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XUMHUU

Hroro no pazgeny:

30
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Iepuoanueckmnii 3akon u llepuoanueckas cucrema xumnueckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKNCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

3.1

[Tepunognueckuii
3aKOH

u [lepuoauueckas
cucTeMa
XUMHUYCCKUX
3JICMEHTOB

J. . Menneneena.

Crpoenune atoma

7

[lepBble MOMBITKU KJacCUDUKAITUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(LLIETTOYHBIE U IIETOYHO3EMEIIbHBIE
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yroT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHU/IBI.
[lepnonnueckuii 3akoH. [leprnognueckas
CHUCTEMAa XUMHUYECKUX HJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPHOAHAST (DOPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
sanemeHToB [[.1. Menaeneena. [lepronbl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPHOIa
Y TPYIIIBI AJIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oronsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX
20 XMMHYECKHUX AJIIEMEHTOB
ITepuoauueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepuCTHUKA
XUMHUYECKOTO 3JIEMEHTa

I10 €T0 NOJIOKEHUIO B [lepronnyeckoit
cucreme JI.1. Menpaeneena.
3aKOHOMEpPHOCTH U3MEHEHUS painyca

PackpeIBaTh CMBICI IEPUOIUYECKOTO
3aKOHa.

OnuceIBaTh CTPOSHUE TAOUIIBI
«llepuonueckas cuicTeMa XUMHYECKHUX
anemeHnToB .M. MenneneeBay.
MonenupoBaTh CTPOEHHUE aTOMA,
OHEPreTUYECKUX YPOBHEU U IMOyPOBHEN
IIPY MOMOIIM PUCYHKOB, JIEKTPOHHBIX
KOH(MUTypaluii U 3JIEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATh hU3NYECKUN CMBICIT
MOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOIa
Y TPYNIBI 2JIEMEHTA.

XapakTepu3oBaTh XUMUYECKHE JJIEMEHTBI
MIEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbIIUH
Y UX COCIMHEHUS MO MOJIOKEHUIO

B [Iepnoanueckon cucreme

JI.1. Menpaeneena.

OOBICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOVMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHHE PAJInYCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COEIUHCHUM

B IIPE/IeNIaxX MaJbIX MEPHUOJIOB U ITIaBHBIX
NOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAITTNYECKUX
CBOMCTB IO IpyNIaM U Mepruogam.
3nauenue [lepronnueckoro 3akoHa

u [leproanueckoil cCHCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHUS HAYKU U
npaktuku. .M. MenaeneeB — yuyeHbIl
Y TPAKIAHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

B3aumopaericTBre TMAPOKCH 1A ITMHKA

C PacTBOPAMU KHUCJIOT U LIETIOYEH.
MoaenupoBaHue CTPOCHUSI MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (GOPMYIIL.
Ta6nuna «llepuonnueckas cucrema
XAMHUYECKUX DJIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimoi
O3HakomIIeHHE C 00pa3liaMyi METAJLIOB
Y HEMETAJIJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM IPyIIIE.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha HH(pOpPMaLIMIO U3 YYEOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XUMHUYECKas CBA3b.
OxucIMTENLHO-
BOCCTAaHOBHUTEIbHBIC
peaxkuuu

XumMmudeckast cBa3b. KoBaneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
anmeMeHTOB. MoHHas cBsa3b. CTEIeHD
okuciaeHust. OKUCINTEIBHO-
BOCCTaHOBUTENbHBIE peakiuu. [Tponieccnl

PackpbIBaTh CMBICII N3y4aeMbIX MOHATUH.
OnpenensTe BUI XUMAYECKOW CBSI3U

B COCIMHCHHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJT

IIPY MIOMOILM PUCYHKOB, MOJEJEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.
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OKHUCJICHUS] 1 BOCCTAHOBJICHUS.
OKucAUTENN U BOCCTAHOBUTEIH.
XUMHYECKHUH HKCIIEPUMEHT: U3yUEHUE
00pa3IioB BEIIECTB METAJIIIOB

Y HEMETAJIJIOB, B3aUMO/ICHCTBUE
TUAPOKCHUA IIMHKA C PACTBOPAMHU KHUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOITUX MPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEHUsI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, WUTIOCTPUPYIOIIUE MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTMHEHUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIs1 cocTaBlieHUs (hOpMyJT BEIIECTB,
3JICKTPOHHOTO 0ajaHca peakIui.
OrnpenensiTb CTENEHb OKUCIECHUSI aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiam
¥ COCTaBJIAITH (POPMYJTBI OMHAPHBIX
COCIUHEHMH T10 CTETICHN OKUCIICHUS
aTOMOB XMMHYECKHUX DJICMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTaHOBUTEIIb. PaccTaBiIsaTh
KOA(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHCJIMTEIIbHO-BOCCTAHOBHUTEIIHHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
OajaHca.

HabmaronaTh XUMHYECKHUE OTBITHI

10 IIJIaHy, aHAJIU3UPOBATH U JIETaTh
BBIBO/IBI.

Ucnons3oBate UKT niist co3ganus
MOJIEJIe, MOATOTOBKU TPE3EHTALINH,
JIOKJIaZ0B 110 TEME.

BricTpanBaTh pa3BepHyThIC THChbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha UH(POPMALIMIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MurepHera

Hroro no paszneny 15
PeszepBHOE Bpems 3
OBIIEE UMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3liesioB U TeM Conepxanue o0ydeHust
/11 4acoB oOydJaronuxcs

y4eOHOTO IpeaMeTa

BelHeCTBO H XUHMHYIECCKUE PECaKIINMU

1.1

IToBTOpEHUE

U yriiyOJieHue
3HAHUNA OCHOBHBIX
pas3zenoB Kypca

8 kimacca

5

[lepnonnueckuii 3akoH. Ileproanueckas
CHCTEeMa XMMHYECKHUX JIEMEHTOB

J.1. MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KA, KaIbIIUI U UX
COCIMHCHUH B COOTBETCTBUHU

C TIOJIOKEHUEM DJIEMEHTOB

B [leproanueckoi CUCTEME U CTPOCHUEM
HX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBsI3U. TUIIBI KPUCTATTMYECKUX
pEIIETOK, 3aBUCUMOCThH CBOMCTB
BEIIIECTBA OT THUIMA KPUCTATTMIECKOM
PEIIETKU U BUAA XMMUYECKON CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSILIMXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCIMHECHMH, TeHETUYECKasl CBI3b
HEOPraHUYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKUE DIIEMEHTBI
MEPBBIX TPEX NEPUOAOB, KIS U KAIBLUS
T10 MX TOJIOKEHUIO B [lepronnueckom
cucteme /1. 1. Menpaeneena.
KiaccudunmpoBaTs 1 Ha3bIBaTh
HEOPTaHWYECKHUE BEIICCTBA U3YUYCHHBIX
KJIaCCOB.

OnuceIBaTh 00IIMIE XUMHUYECKIE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPKAATh CBOMCTBA IPUMEPAMHU
MOJICKYJISIPHBIX YPABHEHUN XUMUYECKUAX
PEAKLIUH.

OnpenensTe BUJ XUMUYECKOU CBSI3U

Y TUM KPUCTAJUIMYECKON PEIIETKU
BCILICCTRBA.

[Iporao3upoBath CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpanBaTh pa3BepHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha THGOPMAIIHIO U3 yUeOHUKA

Y CIIPABOYHBIX MATEPHUATIOB, TPAMOTHO
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Xumuueckuii IKCnEepUMEHM
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICIISIMH
KPUCTAJUTMYECKUX PEIICTOK
HEOPTraHWYECKUX BEIIEeCTB — METAJIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIO’KHBIX BEIIECTB (XJIOpHUIa HATPHS)

HCTIOJIb30BATh U3YUYECHHBIN TOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTHU
XUMHYECKUX
peakium

Knaccudukanus XuMu4ecKux peaxkiui
0 Pa3IUYHBIM MIPU3HAKAM (I10 YUCITY

U COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY (D (DEKTYy,

10 U3MEHEHUIO CTETICHEeW OKUCIICHHUS
XUMUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, 110 YYACTHIO
KaTajm3aropa). IK30-

Y SHJ0TEPMHUYECKHE PEAKIINH,
TEPMOXHUMUYECKHE YPABHECHUS.
[ToHATHE O CKOPOCTH XUMHUUYECKOU
peakuuu. [TonsiTue 06 06paTUMBIX

¥ HEOOPaTUMBIX XUMHUYECKHUX PEAKITHIX.
[ToHsAITHE O TOMOTCHHBIX M T€TEPOTEHHBIX
peakiusx. [londarue o karaimse.
[ToHsiTHE O XMMHYECKOM PAaBHOBECHH.
@DaKTOpPHI, BIUAIOLIME HA CKOPOCTh
XUMHYECKOHN peakliy 1 MOJIOKEHUE
XUMHYECKOTO paBHOBECHSI.
OKHCTUTETEHO-BOCCTAHOBUTEILHBIC

PackpbIBaTh CMBICI U3y4aEeMbIX TOHSITHI
Y IPUMEHSITh 3TU MMOHATHUS IPU ONUCAHUU
CBOMCTB BELIECTB U UX NPEBPAILLCHUN.
KnaccudunupoBats XuMu4ecKkue
pEeaKIu MO Pa3InUHbIM IIPU3HAKAM.
YcraHnaBnuBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peaKuu OT Pa3IuYHbIX
(dhakTOpoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TPEBPAILICHUI
B Pa3JIMYHBIX YCIOBUSIX.

OrnpenensaTh OKUCIUTENb

u BocctaHoBuTens B OBP.

CocTaBisATh 3JIEKTPOHHBIN OasiaHc
pEaKIIMH.

[Tpon3BOANTH BHIYUCIICHUS

10 XUMUYECKUM YPABHCHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WM TpyMIIe.

BricTpanBaTh pa3BepHYThIE MUCbMEHHBIE
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peakIuu, HIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pazIUYHBIX (aKTOPOB.

OnbIThI, WIUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NIOXKEHMSI, COETMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MaCChI
peareHTOB WM MPOIYKTOB MO
YpaBHEHUSIM XUMUYECKUX PeaKIui

1 YCTHBIE€ OTBETHI C OITOPOit

Ha HH(GOPMAIIUIO U3 yueOHNKA

Y CIIPABOYHBIX MAaTEPUAIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN TOHATUNHBIN
arnmapar Kypca XUMUHU

1.3

DIIEKTPOJIUTHYECKAS
JUCCOIUAITHS.
XUMHYECKHUE
peakIu

B pacTBOpax

Teopus dJIEKTPOIUTUYECKON
JUCCOLUALINU. DIIEKTPOIUTHI

Y HERJICKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHn3M AUCCOIMAIIUN BEILIECTB

C Pa3IMYHBIMU BUJIAMU XUMUYECKOU
cBsi3u. Crenens quccounanu. CUibHbIe
U cJ1abble AIEKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackppiBaTh CMBICI U3y4aeMbIX IIOHATUH,
a TAKK€ CMBICJI TEOPUHU
BJICKTPOJIUTUYECKON IMCCOLUALIHH.
OOBSICHATH TPUYKHBI
3JIEKTPOIIPOBOIHOCTHU BOAHBIX PACTBOPOB
BEILIECTB, Pa3auyaTh CJIa0bIe U CHIIHHBIC
BJIEKTPOJIUTHI.

CocTaBisaTh ypaBHEHUS JUCCOIAIIIU
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MPOTEKAHUS PEAKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAILEHHbIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBA KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
MpeICTaBICHU 00 NEKTPOTUTHUECKON
nucconuanuu. KauecTBeHHbIE peaKinuu
Ha noHbl. [lonsTHE O THApPOIU3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3JIEKTPOITPOBOIHOCTH
pPacTBOPOB BEILECTB, IIpoLecca
JTUCCOLAALINY KUCIIOT, IIeJI0Yei

U coJieid (BO3MOXKHO HUCTIOIb30BaHUE
BUJICOMATEPHUATIOB).

OnbIThl, WUTIOCTPUPYIONIKE MPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BbIJICJICHUE ra3a,
00pa3oBaHUE BOJIBI).

Pacrio3naBanue HEOpraHM4YECKUX
BEIIECTB C MOMOUIbIO0 KAYECTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHnuwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peakiMi HOHHOTO OOMEHa B pacTBOpax
ANEKTPOJUTOB (C 00pa30BaHUEM OCAJIKa,

BBIJIEJICHHEM T'a3a, 00pa30BaHUEM BO/IBI).

KHUCJIOT, IIEJI0YEH 1 COJICH, MOJIHbIE

Y COKpAIlICHHbIC HOHHBIE YPABHECHHUS
XUMHUYECKUX PeaKliii HOHHOTO OOMEHa,
KpAaTKHE€ NOHHBIEC YPABHEHHUS POCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IIME XUMUYECKHUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJIUTHIECKON
JIMCCOLHALINY; IOTBEPKIAaTh CBONCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIIHM.
Pemiats 3xcriepuMeHTaIbHbIE 3aa4U

10 TEME.

[InaHUpOBATH U OCYIIECTBIATh

Ha MPaKTUKE XUMHUECKHE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JIeTIaTh BBIBO/JIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
J1a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CrnenoBath mpaBuiaM 0€30MacHOM
paboTHI B JTabopaTtopun

P UCTIOJb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYI0BAHHUS.

[1poBOAUTE BBEIYUCIICHUS IO XUMUYECKUM
YpaBHEHUSIM.

YyacTBOBaTH B COBMECTHOM paboTe
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Ilpakmuuecxas paboma:

Ne 1. Penienue skcriepuMeHTAIbHBIX
3ajJa4 o TeMe.

Buviuucnenus:

110 YPABHECHUSIM XUMUYECKUX PEaKIMil

B IIap€ WJIU TPYIIIIE.

BeIcTpanBaTh pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha UH(OpMaLMIo U3 yueOHUKA U IPYTUX
UCTOYHUKOB MH(OpMALIUY, B TOM YHCIIE
HNuTepuera

Uroro no pazaeny

17

HemeTaabl M MX COeIMHEHUA

2.1 | O6mas
XapaKTEePUCTHKA
XUMHYECKHX
AJICMECHTOB
VIIA-Tpynmsl.
["amorensl

OO0m1as xapaKTepUCTHKA TAJIOTEHOB.
Oc00EeHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — raJOr€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3aUMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
Xnoposonopon. CosisiHast KACIIOTA,
XUMUYECKUE CBOMCTBA, IMOJTyYEHHE,
npuMeHeHue. JlercTrue xiaopa

U XJIOPOBOJIOPO/ia HAa OPTraHU3M
yeJioBeKa. BaxxHenme XJI0puibl U X
HaxO0XXJICHUE B TIPUPO/JIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThl, OTpaxkaroume Gpuandyeckue

Y XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsICHATH 00LITHE 3aKOHOMEPHOCTU

B I3MCHCHHMH CBOWCTB HEMETAJIOB M X
COCJIMHEHUI B MpeIesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YY€TOM CTPOCHHUSI UX
aTOMOB.

XapaktepusoBaTh (PU3UUECKUE

Y XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB raJJOT€HOB (Ha MPUMEPE XJI0Pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPO/A,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEIIOBEKA.
OnpenensarTs XJIOpUI-UOHBI B paCTBOPE.
[1manupoBaTh M OCYIIECTBIATH

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTBI, TPOBOIUTH HAOIOCHHUS,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakoMIICHHE C 00pa3liaMH XJIOPUI0B
(rajoreHu10B).

JlabopamopHhwiii onvim:

N3ydeHue CBOMCTB COJISTHOM KUCIIOTHI.
[IpoBeneHne KaueCTBEHHBIX PEAKIINI
HAa XJIOPUJ-UOHBL.

lIpaxmuueckas paboma

Ne 2: TlomyueHue COJITHOM KMCIIOTHI,
W3y4YECHUE €€ CBOWCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE

IKCIIEPUMEHTA TIPU TIPOBEICHUH
71a00pATOPHBIX OMBITOB M MPAKTUIECKUX
pador.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThl B 1abopaTopuu

IIPY UCTIOJIH30BAHUN XUMUYECKON
HOCyIbl U 000PYJOBAHUSI.

BricTpanBath pa3BepHyTHIC THCHEMEHHBIC
U YCTHBIE OTBETHI C OTIOPOi

Ha MHGOPMAIIMIO U3 yYeOHUKA
¥ CIIPAaBOYHBIX MAaTEpPHAJIOB, TPAMOTHO

HCTIOJIb30BAaTh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUHU

2.2

Oo0mmas
XapaKTepUCTHKA
XUMHUYECKHUX
AIIEMEHTOB
VIA-rpynmnsl. Cepa
Y €€ COEJIMHEHHUS

OO6m1as xapakTepuCTUKa FJIEMEHTOB
VIA-rpynnel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCIICHUSL.

CrpoeHue u pu3nIEeCKrUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCTIOPOJIA U CEPHI.
AJI0TpOIIHBIC MOIU(PUKAIIMY KUCTOPOa
U cepbl. XHUMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOCHUE, PU3HUCCKUE

Y XUMUYECKUE CBOMCTRBA.

OKcubl cephl Kak MPeCTaBUTENH
KHCJIOTHBIX OKCHJIOB.

Cephas kucnoTa, pusnyeckue

1 XMMUYECKHE CBOMCTBA (00IIre Kak

OOBsICHATH 0011IHME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX COEAMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UYECKUE

Y XUMUYECKHUE CBOMCTBA ITPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHCHUHN
(cepoBOAOPO/Ia, OKCUJIOB CEPBI, CEPHOI
KHCIIOTBI, CyJb(aToB), CITOCOOBI X
MOJTYYEHHUSI, IPUMEHEHUE U 3HAYEHUE
B IIPUPO/IE U )KU3HU YEJIOBEKA.
Onpenenats HATUYUE CYJIb(paT-NOHOB
B pacTBOpeE.

OOBICHATH CYLUTHOCTb IKOJIOTMUECKUX
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MPEJCTABUTEIS KJlacca KUCJIOT

U crienuduaeckue). XMMUIECKHe
peakuuu, Jexxane B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4eHus
cepHoil kuciotel. [Ipumenenune. Conun
CEpPHOM KUCIOTHI, KAUECTBEHHAS PEAKIUS
Ha Cyib(haT-uoH.

Haxoxnenue cepol 1 €€ COeTMHEHUI

B pupoje. XUMUYECKOE 3arpsiI3HEHUE
OKpY’KaroLIEH Cpeibl COETUHEHUSIMU
cepbl (KUCIOTHBIE TOXKIH, 3arPsI3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro
peI0TBpAICHUS.

Xumuueckuii IKCNEpUMenm:
Jlemoncmpayuu:

O3zHakomIIeHHE ¢ 00pa3IaMu CEphl U e
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Hab6nronenue nporecca oOyriuBaHus
caxapa IoJ IeMCTBUEM
KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yueHne XMuMHUYECKUX CBOMCTB
pa30aBIIEHHON CEPHON KUCIIOTHI.
[IpoBeneHre kKaueCTBEHHON peaKIuK Ha
cynb(dar-uoH u HaOIIOICHNE TPU3HAKA
€€ MpOoTeKaHus

npo0JieM, CBA3aHHBIX C TepepadboTKON
COCIMHEHUH CEPHL.

[InaHupoBaTh U OCYIIECTBIATH

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOJUTH HAOTIOAEHUS,
JieaTh BBIBOJIBI MO PE3yJIbTaTaM
AKCIIEPUMEHTA.

CnenoBaTh mpaBuiiaM 6€301acHON
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKON
HoCyZbl ¥ 000pYyI0BaHUS.

[Tpon3BOANTE BEIUUCICHUS

M0 XUMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh pH BHIMOJTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPABOYHBIE MaTEPUAIIBI
(ITepuonnyeckyro CUCTEMY XMMHUYECKHUX
sanemenToB [I. 1. MenneneeBa, Tadmauiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DJIEKTPOXUMUYECKUN PAI
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MU BHIMOIHEHUT
yueOHBIX 3aJJaHUI U B TIPOLIECCE
HCCJIEI0BATENbCKON AEATENHHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COACPKAHUS, CIIPABOYHBIE
Martepuabl, pecypchbl IHTepHeTa
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2.3

OOmas
XapaKTepUCTHKA
XUMHAYECKHX
AIIEMEHTOB
VA-rpynisl.

Azort, hocdop u ux
COCMHEHUS

OO11ast xapakTepuCTHUKa SJIEMEHTOB
VA-rpynibl. OCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCJICHUS.

A3oT, pacnpocTpaHeHHE B IPUPOJIE,
bu3rUecKre 1 XUMUYECKHUE CBOMCTBA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOWCTBA, MOJIyY€HUE U IPUMEHECHHUE.
Conmn aMMOHUSI, UX (PU3NYECKUE

Y XUMHYECKHE CBOMCTBA, TPUMEHEHHUE.
KauectBeHHnas peaxius Ha HOHbBI
aMMOHUSI.

A30THasi KUCJIO0TA, €€ MOJTyYEHHE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOurue Kak mpeacTaBUTENS Kilacca
KHCJIOT U crienupruIecKue).
Hcnonbs3oBaHrue HUTPATOB U COJIEH
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoopeHnil. XuUMHUYEeCKOe 3arps3HeHUe
OKPY’KarOIIEH CPEIbl COCTUHEHUAMU
a30Ta (KUCIOTHBIE A0/, 3arPSI3HEHUE
BO3]lyXa, TOYBBI U BOJOEMOB).
docdop, aIoTporHbIe MOAUGUKAIIUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBorictBa. Oxcua gocdopa (V)

u gochopnas kucnora, pusnueckre

OOBSACHTH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JICMEHTOB
VA-rpynnel v uX COEJUHEHHUN C y4E€TOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3HUECKUE

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BelecTB a3oTa u ocdopa u ux
COEIMHEHUI (aMMHUaKa, CoJiel aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCUA
dbocdopa (V) u bochopHOit KUCIOTHI,
dbocdaToB), cocoObI UX MOTYUECHUS,
MpUMEHEHUE U 3HAYCHUE B IPUPOJIC

W )KM3HU YEJIOBEKa.

Onpenensate HOHBI aMMOHHUS U ocdat-
HWOHBI B PaCTBOPE.

OOBSICHATB CYIIHOCTh IKOJIOTHYECKUX
npo0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coenuHeHuit azora u pochopa

B OKPY2Karolleu cpele.

[TmaHUpOBaTH M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUU
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHI.

CnepnoBathb npaBuiamM 0e30nacHoOU
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Y XMMUYECKUE CBOMCTBA, OJYYCHUE.
Hcnonw3oBanue GpocdaToB B KAYECTBE
MUHEpaIbHBIX YIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C PU3UUECKUMHU
CBOMCcTBaMu a3o0Ta, pocdopa

1 UX COCIMHEHUM (BO3MOKHO
WCII0JIb30BaHUE BUJICOMATEPUAIIOB).
O3HakoMJIeHHE ¢ 00pa3liaMH a30THBIX
1 (hochopHBIX YTOOPEHUH.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3YYCHUE CBOKWCTB aMMHAKA.
BzaumMoiencTBrue KOHIEHTPUPOBAHHOM
AQ30THOM KUCJIOTHI C MEJbIO
(BO3MOHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimoi:
[IpoBeneHne kaueCTBEHHBIX PEAKIINil
Ha MOH aMMoHus U pocdar-noH,

U U3y4YeHHUE MPU3HAKOB UX
MPOTEKAHUSI.

llpaxmuueckas paboma

Ne 3: TTomyuenrne amMuaxa, u3y4eHue
€ro CBOMCTB.

Buviuucnenus:

110 YPABHECHUSIM XUMUYECKUX PEaKIMil

paboThl B 1aboparopun

P UCIIOJIb30BAaHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBAHUS.
[Tpon3BOANTE BEIUUCICHUS

10 XUMHYECKUM YPABHEHUSIM.
Hcnonp30BaTh IpU BHIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YU4COHHKA,
CIPaBOYHBIC MaTEPUAITBI
(MepuoINYECKYI0 CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHM

Y COJIEU B BOJE, DJIEKTPOXUMHUUYECKUH PSI/L
HaIpsHKEHUI METaIIOB)
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2.4

OOmas
XapaKTEPUCTHUKA
XUMHYECKHUX
DJIEMEHTOB
IVA-rpynmsr.
Yrnepon

Y KPEMHHM, U UX
COCIMHEHUS

OO11ast xapakTepuCTHUKa SJIEMEHTOB
[VA-rpynnsl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCJICHUS.

VYriepoa, amioTpoIHbIe MOAUMUKAITIH,
pacnpocTpaHeHue B IPUPOJE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yraepojia, ux pusndeckue

1 XMMHUUYECKHE CBOMCTBA, JICCTBUEC

Ha KMBBIE OPTaHU3MBI, TOTYYCHUE

Y IPUMEHEHHUE. DKOJIOTUYECKHE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yriepona (1V), runoresa riro0aibHOTO
MOTETUICHUS KJINMaTa, apHUKOBBIN
¢ Pexr.

VYTronbHasg KUCIOTa U €€ COJIH, UX
du3nUecKre U XUMUIECKHE CBOWCTBA,
MOJTy4eHUE U PUMEHEHUE.
KauectBennas peakius Ha kapOoHaT-
noHkbI. Mcnonb3oBaHue KapOOHATOB

B OBITY, MEJTUIIUHE, IPOMBIIIIJICHHOCTH
Y CEJIbCKOM XO35MCTBE.
[TepBoHaUaTbHBIC TTOHSITHS

00 OpraHMYeCcKuX BEMIECTBAX KaK

0 COeIMHEHMSIX yriepoja (MeTaH, 3TaH,

OOBSACHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEAMHEHNH C Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3HUECKUE

U XUMHUYECKHE CBOMCTBA MIPOCTHIX
BELIECTB yIiepoja U KPEMHHUS U UX
COoeIMHEHU (OKCHUJIOB YIJIEpO/Ia,
YrOJIbHOM KUCIIOTHI, KapOOHATOB, OKCUIA
KpEMHUS1, KPDEMHUEBOI KUCIIOTHI,
CUJIMKATOB), CIOCOOBI X IMOJTYYEHUS,
PUMEHEHUE U 3HAaU€HUE B IPUPOJIE

Y )KM3HH YeJI0BEeKa.

OOBACHATD MPUUNHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHHE BElLECTBA — CBOMCTBA
— TPUMEHEHUE — Ha IIpuMepax
COEMHEHNH yIIIEpOaa U KPEMHHUS.
Omnpenensitb KapOOHAT- U CUJINKAT-UOHBI
B pacTBOpE.

OOBACHATD CYIIHOCTh IKOJIOTUYECKUX
npo0JieM, CBSA3aHHBIX C HAX0XKJACHUEM
YIJIEKUCIIOTO Ia3a B OKPYKArOIIEH
cpeze.

[ToaTBepKaaTh 0COOEHHOCTH COCTaBa
OpPraHUYECKUX BEIECTB PUMEpaMH
NPOCTBIX COSAMHEHUN (METaH, TaH,
ATUJIEH, alleTUJIEH, 3TAHOJ, TIIUIEPHH,
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STUJIEH, alleTUJICH, 9TaHO, TITUIEPHH,
YKCyCHasi KHCIIOTA).

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOI0OB
(yrosae, npupoAHbIN ra3, HeQTh),
MPOAYKTHI UX NepepaboTku (OeH3HH),
UX POJIb B OBITY U IPOMBIIIIEHHOCTH.
[TonsiTrie 0 OMONTOTMYECKH BaXKHbBIX
BELIECTBAX: KUpax, OeNKax, yriieBojaax —
Y UX POJIM B JKU3HU YEJIOBEKA.
MarepuanbHOe €TMHCTBO OPraHUYECKHUX
Y HEOPraHUYECKUX COCIUHEHUN.
Kpemnuit, ero ¢pusznueckue

Y XMMHUYECKUE CBOMCTBA, MOJIyYEHHUE

u npuMeHeHne. CoeIMHEHUS] KPEMHUS

B nipupoje. OO1ue npecTaBieHus

006 okcuae kpemuus (1V) u kpeMHUEBO#
KUCJIOTE.

Cunukatsl, X UCTIOJIb30BAHKE B OBITY,
MEAMUILIMHE, TPOMBIIUIEHHOCTH.
BaxHeimme cTpouTebHbIe MaTEPUAIIBL:
KepaMHKa, CTeKJIO0, IEeMEHT, OCTOH,
xese300eToH. [Ipobiiembl 6e30macHOTO
UCTIOJIb30BaHUS CTPOUTEIBHBIX
MaTepHaJIOB B TOBCEAHEBHOM KU3HH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopaenu KpUCTAIIMYECKUX PEILIETOK

YKCYCHasl KACIIOTa), B3aUMOCBS3b
HEOPTaHUYECKUX COCTMHEHU yTiiepoaa
Y OPraHUYECKUX BELIECTB.

OnuceIBaTh poib OEIKOB, JKUPOB

U yTJI€BOJIOB B PYHKIIMOHUPOBAHUU
KUBBIX OPraHU3MOB, COCTaB IPUPOJHBIX
HMCTOYHHUKOB YIJIEBOJIOPOJOB, UX POJIb

B OBITY U POMBILIUIEHHOCTH.
[IpoBOANTE BBIUUCIICHHUS 110 YPABHEHUSAM
XUMHYECKUX PEaKIUH.

[InaHupOBATH U OCYIIECTBIATH

Ha MMPAKTUKE XUMHYECKUE
HKCIIEPUMEHTBI, MPOBOIUTH HA0IIIOIEHUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
HKCIIEPUMEHTA ITPU IPOBEIECHUN
71a00pPATOPHBIX OIMBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIam 6€30MacHOM
paboThI B J1abopaTopuu

[P UCTIOJb30BAHUU XUMUYECKON
NocyzAbl ¥ 000pYyT0OBaHUS.
Hcnonb30BaTh MPU BBITTOJTHEHUT
y4eOHBIX 3aJaHUIl TEKCThl YUYeOHHKA,
CIIPaBOYHBIE MaTEPHUAIbI
(ITeppognueckyro cuCTEMY XMUMUYECKUX
anemenToB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAaHU U
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anmasa, rpadura, QymiepeHa.
O3HaKOMJICHHE C TIPOIIECCOM aCOPOIIHH
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C IPOAYKIIHEH
CUJIMKATHOUW MPOMBIIIICHHOCTH
(Buneomarepuanbl: cuiIMKaTHas
MIPOMBIIIEHHOCTB ).

Mogenu MoaeKyI OpraHuueCKUX
BEIIECTB.

JlabopamopHmbwiii onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHue
Y U3YUYEHHE CBOICTB YTJIEKUCIIOTO ra3a.
[IpoBeneHne kaueCTBEHHBIX PEAKIINil

Ha KapOOHAT U CUJIUKAT-UOHBI

Y U3y4Y€HUE MPU3HAKOB UX

POTEKAHUSI.

Ipaxmuuecxkue pabomul:

Ne 4, TTonmyueHue yriaekucIiioro rasa,
M3YYEHHUE €r0 CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaAIbHBIX
3a7a4 no TeMe «BaxHenmme HeMeTauibl
U UX COCAUHEHUS.

Buviuucnenusa:

10 YPaBHEHUSIM XUMUYECKUX peaKui

U COJIeH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIpsHKEHUI METAIIOB)

Hroro no pazgeny

25
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MeTaibl M X CoeqMHECHUA

3.1

OO011me cBOKMCTBA
METAJIJIOB

OO6mrast xapaKTepUCTHKA XUMUIECKUAX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHHH HX
nosioxkenus B [leprogudeckoii cucteme
XHMHYECKUX DJIEMEHTOB

J.1. MeHnneneeBa u CTpOCHUS aTOMOB.
Ctpoenue meTtamioB. Metauindeckas
CBSI3b U METaJUIMYECKas
KpUCTaJUIM4YeCcKas pelieTKa.
DJIEKTPOXUMHUYECKUH PsJT HAIPSHKECHUM
MeTauioB. OU3NYECKHE U XUMUYECKHE
cBoMcTBa MeTa/IoB. O0IIHME CrIOCOObI
noixydyeHusa metaios. [lonstue

0 KOPPO3UHU METAJIIOB, OCHOBHBIC
CITOCOOBI 3aIUTHI KX OT KOPPO3UH.
CmnaBsl (CTanb, YyT'YH, TIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY

U TIPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3supl METAIIOB U CILIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METaJJIOB (BO3MOHO UCTIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimol.
O3HakoMIIeHHE ¢ 00pa3liaMy METAJLJIOB
Y CIUJIABOB, X (DU3UIECKUMU

PackpbIBaTh CMBIC U3y4a€MbIX MOHATHN
Y TIPUMEHSITH 3T TMIOHATHS TIPU ONMCAHUN
CBOMCTB BEILIECTB U UX MPEBPALLICHUM.
OOBsCHITH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB DJICMEHTOB-
METaJUIOB U UX COSAMHEHUN C y4eTOM
CTPOEHUS UX aTOMOB.
XapaKkTepru30BaTh CTPOSHHUE METAJIJIOB,
ob1mue pu3NIecKue U XUMUUECKHE
CBOIMCTBA METAJIJIOB.

XapakTepu3oBaTh 001IUE CITIOCOObI
MOJTYYCHHS METAJIOB.

OnuceIBaTh CIOCOOBI 3AIUTH METAJLIOB
OT KOPPO3HH.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B JIabopaTopuu

MIPY UCTIOJIb30BAHUN XUMUYECKON
MOCY/Abl U 000PYAOBaHUS.
[Tpon3BOANTE BEIYHCIICHUS

10 YPaBHCHUSAM XUMHYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB COIECPKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape WX TPYIIIe.

Hcnonb30BaTh Npu BHIMOIHEHUN
y4eOHBIX 3aJIaHUK TEKCThI YUeOHUKA,
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CBOMCTBaMHU.

Buviuucnenus:

10 YPABHECHUSIM XUMHYECKUX PEAKIIUN,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
MIPUMECHU

CIIPABOYHBIE MATEPUAIIBI
(ITeproguueckyro cUCTEMY XMMUYECKUX
anemenToB [I. 1. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHCIJIOT, OCHOBaHUM

Y COJIEU B BOJIE, DIIEKTPOXUMUYECKUH P
HaIpsHKEHUI METaJIOB)

3.2

Baxueiime
METAJUIbI U UX
COEeIUHEHUS

16

[[{enoynble METAIbI: TIOJIOKEHUE

B [leproanueckoi cucTreMe XMMHUYECKUX
anemenToB [[.M. MeHnpaeneena,

CTPOCHHUE UX aTOMOB, HAXOXKJICHUE

B ipupojae. Puzndeckue 1 XUMUYECKUe
CBOMCTBA (Ha MpUMepe HATPUs

1 Kauust). OKCUJIBI U TUIPOKCUIBI HATPUS
v kanus. [[puMeHeHue menoyHbIx
METAJJIOB U UX COCJTMHECHUH.
[[{enoyno3eMenbHbIE METAJIbI MAarHUN

1 KaJIBIIUH: TIOJIOKEHHE

B [lepnoanyeckoil cucteMe XUMUYECKUX
snemeHTOB .M. MenaeneeBa, ctpoeHue
UX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
du3nyeckre 1 XUMUYECKHE CBOMCTBA
MarHus 1 KajJblius. Baxxnenmnime
COeMHEHUS Kaablus (OKCHUI,
TUJPOKCHU, COJTHN ). JKECTKOCTH BOBI

U CIIOCOOBI €€ YCTpaHEHUSI.

AJIOMUHUIA: MOJIOKEHHE
B [lepnonnueckou cucreme

OOBCHATH 0011IME 32aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB-
METaJUIOB ¥ UX COEAMHEHUH B IPyIIIax

C YYETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh PU3HMUECKUE

Y XMMHYECKUE CBOMCTBA IIPOCTHIX
BEILECTB METAJJIOB U UX COECIMHEHUN
(OKCHIIOB, TUAPOKCHUIIOB, COJICH),
CIOCOOBI UX MOJyYEHHUSI, TPUMEHEHUE

Y 3HaYEHUE B IIPUPOJE U KU3HU
YeJioBeKa.

YcranaBauMBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE
BEILECTBA — CBOMCTBA — MPUMEHEHUE —
Ha IPUMEPAX U3YYaeMbIX BELIECTB.
Pacnio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaklnii HOHbI METAJUIOB: MarHusl,
KaJIbIIHs, ATIOMUHMYSI, IIMHKA, xkere3a (11)
u xene3a (III), menu (II).

Jloka3piBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB U THJIPOKCUOB aTFOMUHUS
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XHMHYECKUX JIEMEHTOB

.. MenneneeBa, CTpOEHHE aTOMa,
Haxo0JIeHue B pupojie. Puznueckue

1 XUMHUYECKHE CBOMCTBA AJIFOMUHHUSI.
AmdoTepHbIC CBOHCTBA OKCH/JIA

Y TUAPOKCHUA ATFOMUHUSL.

Kemneso: nonoxenune B [leprnonnueckon
CHCTEME XUMHUYECKHX AJIEMECHTOB

JI.1. MenaeneeBa, CTpOEHHUE aTOMa,
Haxo0JIeHUE B ipupojie. Puznueckue

1 XMMHYECKHE CBOMCTBA JKeye3a.
Oxcuel, TUAPOKCHIBI U cou xxere3a (1)
u xene3a (III), ux cocras, cBolicTBa

Y MOJTyYCHHUE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
OkpatmBaHue TIaMeH HOHAMH
HaTpUs, KaJIUS U KaJdblUsI

(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

HccnenoBanue CBOMCTB )KECTKOM BOJBI.
IIpouiecc ropenus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHHUE
BUJIEOMATEPHUAIIOB).

U IIMHKA.

[1nanupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOCHUS,
JieaTh BBIBOJIBI IO PE3YJIBTATAM
HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00PATOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBaHUS.
[Tpon3BoaUTH BEIYUCIICHUS

10 XUMHUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WIH TPYIIIe.

BricTpanBath pa3BepHyThle TUCbMEHHbIE
Y YCTHBIE OTBETHI C ONOPOH

Ha MHGOPMALIHIO U3 yUeOHHUKA

Y CIIPAaBOYHBIX MAaTE€pUAJIOB, TPAMOTHO
VCII0JI30BaTh U3YYEHHBIN ITOHSATUNHBIN
anmnapar Kypca XUMHUH
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JlabopamopHhvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX pPeaKIui
Ha MOHBI (MarHus, Kajablys, aJIOMUHUS,
1uHKa, xxenesa (I1) u xxenesa (111), meau
(IT), onucanue NMprU3HAKOB UX
MPOTEKAHUSI.

Uccnenosanue am(poTepHBIX CBOICTB
TUIPOKCHUIA ATTFOMUHUS U TUAPOKCHUIA
[IMHKA.

lpaxmuuecxue pabomoi:

Ne 6. XKecTkocTh BOJIBI M METO/EI €€
yCTpaHEHHS.

Ne 7. Pemenue skcniepuMEeHTAIIbHBIX
3aja4 1o teMe « BaxkHeunne MeTaiibl
1 UX COCITUHECHHUSY.

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIUH 13 PeareHTOB JiaH B N30BITKE
WJIU COJICPXKUT MPUMECH;

MacCOBOM JIOJIM BBIXOJIa MTPOIYKTa
peakimu

Uroro 1o pazaeny 20
Xumus 4 OKpYysKalas cpeaa
4.1 | Xumus 3 BemecTBa n MaTepuaisl B IOBCEAHEBHON | XapaKTEPU30BATh POJIb XUMUU

U OKpYKarotas
cpena

YKU3HU yelioBeka. be3omacHoe
HCTOJIb30BAaHUE BEIIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBast momorisb

B pa3JIMYHBIX cepax AesTeTbHOCTH
JIF0JIei, OCHOBHBIE BEIECTBA
Y MaTepuajbl, IPUMEHSIEMbIC B )KU3HU
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IPU XUMUIECKIX 0KOTax
Y OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIICH
cpensl (ipeaenbHast JOMyCTHMAsT
KOHIICHTpAIUs BemecTB. Posib Xxumun

B PEIICHUHU SKOJIOTHYECKHUX MPOOIIEM.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

N3ydenne o6pa3ioB MaTepraioB
(cTek10, CIJIaBbl METAJIJIOB, TOJIMMEPHBIE
MaTepuabl)

COBPEMEHHOTO YEJIOBEKa.
OOBsICHATH yCIIOBUS 0€3011aCHOTO
WCITOJT30BAHUS BEIIECTB U XUMHUECKUX
peakiuii B ObITY.

AHanM3UpOBaTh U KPUTUYECKU
OIICHUBATH MH(GOPMAIIHNIO O BIUSHUH
MIPOMBITIIUIEHHOCTH, CEBCKOTO X0341CTBA,
TpaHCIIOPTa U JIp. Ha COCTOSTHUE
OKPY’KAIOIIEH CPE/IbI.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIIb

MIPU XUMUYIECKUX 0’KOTaX M OTPABIICHUSX.
[IpuHuMaTh yyactue B 00CYXKICHUU
po0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO TI0 podieMe

U TIpeJiaraTb BO3MOXHBIC ITyTH €€
pelieHus

Uroro no pazgeny: 3
PesepBHOE Bpems 3
OBUIEE YNCJIO HACOB 68
[10 ITPOT'PAMME
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NMEPEYEHDb (KOAU®UKATOP) PACHPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM MTPOI'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUS IO XUMHUU

B ¢denepanbHbIX M peruoHaANBbHBIX MPOIEAypax OIEHKA KauecTBa 0Opa3oBaHUs
UCIIONIB3YETCs MepedeHb (KOAU(PHUKATOP) pacCHpeeIeHHbIX MO KilaccaM MPOBEPSIEMbIX
TpeOOBaHWII K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOM MPOrpPaMMBbI
OCHOBHOT'O 00IIIETO 00pa30BaHUs U DJIIEMEHTOB COACPKAHUS 110 XUMHUH.

8 KJIACC

IIpoBepsiemble TPeOOBaAHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpaMMbl

Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa3oBaHus
pe3yJibTaTa
1 [To Teme: «IlepBoHaYaIbHBIE XUMHUYECKUE TTOHSITHS
1.1 pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATHUNA: aToM,

MOJIEKYJIa, XMMHYECKUH D3JIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE
BEI[ECTBO, CMECh (OJAHOPOJHAs ¥ HEOJHOPOJHAsI), BaJEHTHOCTD,
OTHOCUTEJbHAs aTOMHAas M MOJEKYJspHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpPHAash Macca, maccoBas AOJS XHUMHYECKOTro
DJIEMEHTa B COCAMHEHUH, MOJIIPHBIM O00BEM, XUMUYECKas peaKiius,
KIaccu(uKanys — peakIuil:  peakiuW  COCIWHCHUS,  PEaKIuH
pa3loKEeHUs, pEaKlMd 3aMelIeHus, peakiuu OoOMEeHa, HK30-
U SHJIOTEPMUYECKHUE PEaKIMu, TEII0BON 3(PpeKT peakiuu, pacTBop,
MaccoBasi J0Jis BeniecTBa (MPOIEHTHAs KOHILIEHTpalMs) B pacTBOpe

1.2 WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATHU
Y IPUMEHSTH 3TU MOHATHS MPU ONTMCAHUM BEUIECTB U UX MTPEBPAILICHUI

1.3 UCITIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIUKY JIJISi COCTaBlIeHUsT (HOpMYyI
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUU

1.4 PacKpbhIBaTh CMBICJI 3aKOHOB COXPAaHEHMSI MacChbl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPDHOTO YYEHHs, 3aKOHa
ABorazipo

1.5 ONpeNeNsaTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B  OWHapHBIX
COETMHEHUSIX
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1.6

KJIACCU(PUIIMPOBATH XUMHUUYECKUE Peaku (M0 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEIIOBOMY 3(PdeKTy)

1.7

BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MAacCChl
BEILIECTB

1.8

BBIUHCIISITH MAacCOBYIO JOJIO XUMHYECKOI0 3JieMeHTa 1o dopMmyiie
COEJTUHEHMS,

1.9

BBIYHCIIATh MAaCCOBYHIO JOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS — HAOII0ICHUE,
U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHBINA U MBICJICHHBIN )

ITo Teme: «Baxxuenmue MpCaACTaBUTCIN HCOPTAaHNYCCKHUX BCIIICCTB»

2.1

PACKPBIBATE CMBICJI OCHOBHBIX XUMHUYCCKUX MOHSITHIM: OKCH I, KHCJIOTAa,
OCHOBAaHHUC, COJIb

2.2

OTIPEIENIATh MPUHAIJIC)KHOCTh BEIIECTB K OMpPEIEIEHHOMY KJIAcCy
COEIMHEHHUI 110 hopMyam

2.3

KJIaCCI/I(l)I/II_[I/IpOBaTI) HCOPIraHNYCCKHC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCHIBATh) 00IMEe XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB, NOATBEPKAAas  ONHCAaHUE  MOpUMEPaAMU
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI

2.5

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaQ4eCTBEHHOI0 COCTaBa, BO3MOXXHOCTH IIPOTEKAHUS XUMHUUYECKHUX
IIPEBPALIEHNAN B PA3JIMYHBIX YCIOBUAX

2.6

CJIeI0OBaTh  MpaBWJIaM  TOJb30BAHMS  XHUMHUYECKOM  TOCYI0M U
7a00paTOpHBIM 000pYyIOBaHUEM, a TaKXXe MpaBUIaM OOpAILEHHS C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMHU I10 BBITTOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TIOJYYCHHIO U COOMPAHHIO
razo00pa3HbIX BEIHIECTB (BOAOpPOJA M KHUCIOPOAA), MPUTOTOBJICHUIO
pPacTBOPOB C ONPEIEICHHOM MAacCOBOM JOJIEH PacTBOPEHHOTO
BEIIECTBA, TUTAHUPOBATH M IMTPOBOIUTH XMMHYECKUE SKCIICPUMEHTBI 110
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH M KHUCJIOT C TOMOIIBIO
WHUKATOPOB (JakMmyc, peHondTarenH, METUIOPaHK U IPYTHE)

2.7

IMPOBOJUTL PpACUCThI IO YPABHCHHIO XUMHUYECKOU p€akunun

[To Tteme: «llepmogmueckuii 3akoH u Ilepuoguueckas cucrema
xumudeckux ojgemeHToB .M. MenneneeBa. CTpoeHHME aTOMOB.
Xumuueckas cBsi3b. OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIIAN

3.1

PACKpBIBATh CMBICI OCHOBHBIX XMMWYECKUX IMOHATUM: PO aToOMa,
DJIGKTPOHHBIA CJIOW aTroMa, aTOMHAs OpOWTalb, PaJAMyC aToMa,
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XUMHUYICCKaA CBiA3b, IOJIPHAA KW HCIIOJIPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpHUIATCIbHOCTb, HOHHAA CBA3b, HOH, KAaTHUOH, 4aHHUOH,
CTCIICHb OKUCJICHUA

3.2

KJI&CCI/ICI)I/IHI/IPOBEITB XUMHUYCCKHUEC DJICMCHTbBI

3.3

OINKCHIBaTh M XapaKTepu3oBaTh TabmuuHyo ¢opmy [lepumomuueckoit
CUCTEMbl XMUMHYECKHX D3JEMEHTOB: pa3iuyaTh IOHATUS «IJIABHAs
noarpynna (A-rpymnma)» U «mobouyHas noxarpynna (b-rpymma)y,
«MaJIbIE» U «OOJIBILINE)» TEPUOIBI

3.4

packpeiBath cMbIch [lepuoamueckoro 3akona JI.M. Menneneena:
JEMOHCTPUPOBATh IOHUMAHUE NIEPUOINYECKOIN 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JIEMEHTOB OT MX MOJIOKEeHUS B [lepronnueckoit cucteme

3.5

COOTHOCUTh  O0O3HA4YEeHHs, KOTOpPhIE HMEITCI B  TalnMIe
«Ilepuonnueckas cucTema XUMHUYECKUX AIIEMEHTOB
JA.W. MenneneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00IIee Ynucio
DJIEKTPOHOB U PACHpPENEICHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OIIPpCACIIATD CTCIICHDb OKHCJICHUA OJICMCHTOB B 6I/IHapHI>IX
COCANHCHUAX

3.7

ONpeNeNsaTh BUJ XUMHUYECKOM CBsS3M (KOBAJICHTHAss M HWOHHAs)
B HEOPraHMYECKUX COCIUHECHUSX

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon IIpoBepsieMblii 3IEMEHT COJIEPKAHMS
1 ITepBoHavaIbHBIE XUMUYECKHUE TIOHATHS

1.1 IIpenmer xumun. Posib XMMUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HaYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BEILIECTB

1.2 [TonsiThe 0 MeTronax MO3HAHUA B XMUMHUU. UHUCThIE BEHIECTBA U CMECH.
CrniocoOnI pa3eneHus cMeceit

1.3 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKUX
sneMeHTOB. [IpocThie 1 C0KHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4 Xumudeckas ¢opmyia. BaleHTHOCTh aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKkoH NOCTOSIHCTBA cocTaBa BemnlecTB. OTHOCUTENbHAs aTOMHasi Macca.
OTHOcuTENnbHAs MOJIEKYJIsIpHAas Macca. MaccoBasgs [J0J XUMHYECKOIO
3JIEMEHTA B COCAMHECHUUN
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1.5

KomnuectBo BemectBa. Monbs. MonsipHast macca. B3auMocBsI3b KOJIMUECTBA,
MacChl U YHCJIa CTPYKTYPHBIX €IMHMII BellecTBa. PacueTsl mo popmynam
XUMHUYECKUX COCTUHEHUN

1.6

duznyeckre U XUMUUICCKUE SBJICHUS. XUMHYCCKas PEaKIUs U €€ MPU3HAKH.
3aKOH  COXpaHEHHMs] MacChl  BEIIECTB. XHWMHYCCKHUE  YpaBHEHUS.
Knaccudukanus XUMUYCCKUX peakiui  (COSIUHEHUs, Pa3I0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMHUYECKAN ODKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH,
C TmpaBujgaMd paboOTel B JabopaTopuu MW NOpHEeMaMHU OOpaIleHHs
c JabopaTopHBIM OOOpPYAOBAaHWEM, HM3YYCHHE W OINHUCAHWE (PU3NUECKHUX
CBOMCTB 00pa3Ii0OB HEOPraHWYECKUX BEIIECTB, HAOIIOACHUE (PU3MUESCKUX
(aBjeHUE BOCKA, TassHUE JIbJla, pacTUpaHUE caxapa B CTYIKE, KUICHUE
W KOHJICHCAIMs BOJIbI) M XMMHUYECKHX (TOpPEHHE CBEYH, IPOKATUBAHUE
MEJHOM TMPOBOJIOKH, B3aUMOJICCTBHE Mejla C KHUCJIOTOM) SIBJICHMIA,
HaOJIOJICHUE W OINUCAHUE MPU3HAKOB MPOTEKAHMUS XUMHUYECKUX PEaKIUil
(paznoxxkeHue caxapa, B3auMOJIEHCTBUE CEPHOM KHUCIIOTHI C XJIOPUJIOM Oapus,
pasznoxenue Tuapokcuaa menu (II) mpu HarpeBaHwu, B3aMMOJICHCTBHE
xene3a ¢ pactBopom conu Meau (II), m3zydenuwe crnocoOoB pasneneHus
cMecei (C MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE, BRIMTAPUBAHUE, TUCTUILISLIHS,
xpomatorpadusi), TpoBeACHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOICHUE U
ONMCAHUE PE3YyJbTaTOB IPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MacChl, CO3/IaHUE MOJIeJIel MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxueimme npeacTaBUTENN HEOPTraHUUECKUX BEIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — 3jeMeHT U npocroe
BeniecTBo. Haxoxnenue kuciaopojia B mpupojie, Gu3nyeckKue 1 XUMUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopoaa. Crnocoobl
MOJIyYEHHUsl KUCIOopoJa B jJaboparopuu U npombliiuieHHocTH. KpyroBopot
KHciopoaa B mpupoze. O30H — ajuioTporHas MoguuKaius Kucaopoaa

2.2

TeroBoit 3pdPexT XuMUYecKol peakuuu, TEPMOXUMHUYECKHE YpPaBHEHMS,
9K30- ¥ YHAOTEPMHUUECKHUE peaKIuU. TOIINBO: YyroJib U METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJICHHE MapHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIOsI

2.3

Bomopon — snmemeHT M mpocTtoe BemiecTBO. HaxokaeHuwe Bogopona B
npupoje, GU3NYECKUe U XUMUUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydyeHus. Kucnorsl u conu

24

MoutsipHbIii 00beM razoB. PacueTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

dusnyeckue CcBouWcTBa BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacellieHHbIE ¥ HEHACBILIEHHBIE PacTBOpbl. PacTBOpUMOCTH BEIIECTB B
BOoJie. MaccoBas 10JIs BEIIECTBA B pACTBOPE. XMMHUYECKHE CBOMCTBA BOJBI.
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OcHoBanus. Posb pacTBOpOB B IpUPOJE U B KU3HU YesioBeka. KpyroBopor
BOABl B TpHpoje. 3arps3HeHUEe MNpUPOJIHBIX BojA. OxpaHa U OYHMCTKA
MIPUPOIHBIX BOJT

2.6

Knaccudukanusa Heopranmueckux coenunennit. Oxcuanl. Knaccudukarms
OKCHJIOB: coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC)
u  HecosmeoOpasytomme.  Homenkmatypa — okcumoB. — DPusnyeckue
1 XUMHUYECKHE CBOMCTBA OKCUIOB. [lomyueHnne okcumon

2.7

OcHnoBanusa. Krnaccudukanus OCHOBaHMM: IIETOYM U HEPACTBOPUMBIC
ocHOoBaHuA. HomeHknarypa ocHoBaHuil. DuU3NYeCKMe HU XUMUYECKHUE
CBONCTBa OCHOBaHUU. [lonydeHne ocHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinor. duznyeckue
U XUMHYECKHE cBoMcTBa KUCIIOT. P aktuBHOCTH MeTamioB H.H. bekeroBa.
[Tomy4yenue Kuciaor

2.9

Comn. Homenknarypa conei. PU3ndecKkue 1 XUMAYECKUE CBOMCTBA COJICH.
[Tonmyuyenue conent

2.10

I'eneTnueckas CBs3b MCIKAY KllaCCaMHU HCOPTaHNYCCKHUX COC,ZIHHCHI/Iﬁ

2.11

XUMHAYECKUN HKCIIEPUMEHT: Ka4eCTBEHHOE ONPEICICHUE COJIEpKaHUsA
KHUCJIOpOoJa B BO3/lyXe, MOJTyueHue, CoOUpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOWMCTB  KHCJIOPOJA, HaOIIOEHNE  B3aWMMOJIEMCTBUS  BEIIECTB C
KHUCJIOPOJOM U YCJIOBHSI BOBHUKHOBEHHUSI U TIPEKpaleHUsi TopeHus (1moxapa),
03HAKOMJIEHUE C 00pa3liaMu OKCHUJIOB U OMKMCAHUE UX CBOMCTB, MOJTYUYCHHUE,
coOupanue, pacro3HaBaHUE U M3Yy4YCHUE CBOWMCTB BOJOpoja (TrOopeHwue),
B3anMoielicTBre Bojopoaa ¢ okcuom menu (1) (Bo3mMoxkHO ucmoib3oBaHue
BHJICOMATEpUAIOB), HAOJIIOACHHE 00Pa3IOB BEIIECTB KOJIMYESCTBOM 1 MOJIb,
UCCJIeIOBAHUE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C pa3IuYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIICHUE PacTBOPOB C ONPEACIECHHON
MAacCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHUE BOABI C
MeTailaMu  (HaTpueM W KajiblMeM) (BO3MOXHO  HMCIOJIb30BaHUE
BUJICOMATEPUANIOB),  OMNpEJEICHUE PACTBOPOB  KHUCJIOT M IIEIOUEH C
MOMOIIIBI0O MHAUKATOPOB, HCCIEIOBAaHUE OOpa3l0B HEOPraHWYECKHUX
BCILIECTB  Pa3JIMUHBIX  KJIACCOB, HAOJIOJCHUE M3MEHEHUS OKPacCKH
WHJIMKaTOPOB B pACTBOPAxX KHUCJIOT W IIEIOYEH, N3YUYEHHE B3aUMOJICHCTBUS
okcuaa mMeau (II) ¢ pacTBOpoM cCepHOM KHCIOTHI, KUCIOT C METajlIlaMH,
peakuMii HEUTpaau3aluuH, IOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHWUI,
BBITECHCHHE OJHOIO MeETajula APYTMM W3 pPacTBOpa COJIA, PEIIEHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BaxxHen1e KjIaccbl HEOPraHM4EeCKUX
COCIMHEHUI

52



denepanbHas padbouas mporpamma | Xumus. 8—9 kimacchl (0a30BbIi YPOBEHB)

[Tepunoanueckuit 3akoH u llepuoanueckas cucTeMa XUMHYECKUX 3JIEMEHTOB
J.N. MenpaeneeBa. CTpoeHHE aTOMOB. XUMHUUYECKas CBA3b. OKUCIUTEIHLHO-
BOCCTaHOBUTEILHBIC PEAKIIUU

3.1

[lepBble MOMBITKUA KIacCU(PUKAIMKU XUMHYECKUX dJeMeHTOB. [loHsaTne o
TpYIIax CXOJHBIX JIEMEHTOB (IIEJIOYHbBIC U IIEIOYHO3EMETbHBIE METAILIBI,
raJloreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yroT aM(pOTepHbIE
OKCHJIbI U TUIPOKCHUIBI

3.2

[leproanueckuii 3akoH. Ilepuonnueckas cucreMa XMMHUECKHUX 3JIEMEHTOB
.M. MengeneeBa. KopoTkonepuogHas U JIMHHONEpHOAHAs (POpPMBbI
Ilepnoguueckoir cucteMbl xumMudeckux 3iemeHToB /J[.M. Menneneesa.
Ilepuonp! u rpymnmbsl. @U3NYECKHUI CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB
MepHoJIa U TPYNIbI AIeMEHTa

3.3

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX 000J704YeK aTOMOB IMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuognueckoit  cucrembr .M.  MengeneeBa.  XapakTepuCTHKA
XUMHYECKOTO 3JIEMEHTa IO €ro mnoJioxkeHuto B Ilepromnueckoil cucreme
.. Menpaeneena

3.4

3aKOHOMEPHOCTH W3MEHEHHMs paJnyca aTOMOB XUMHUYECKHX 3SJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB II0 TpylIlaM U IIEPUOAAM.
3nauenue Ilepumoamueckoro 3akoHa u Ilepuoguyeckoil  CHCTEMBI
XUMHYECKUX JIEMEHTOB IS pa3BUTHs HAayKu U npaktuku. .M. Mennenees
— YYEHBIU U TPaXKJaHUH

3.5

Xumuueckasi cBsi3b. KoBajieHTHast (MOJsIpHAsE W HEMOJIIpHAsi) CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 311€MEHTOB. IOHHAs CBA3b

3.6

Crenenb OKHCJICHMUAI. OKHMCINTENILHO-BOCCTAHOBUTEIIHLHBIC pCaKknuuu.
HpOH@CCBI OKHCJICHUS M BOCCTaHOBJICHHUS. OKMCIUTEIN U BOCCTAHOBUTEIIN

3.7

XVWMHUYECKUI 3KCIEPUMEHT: HM3y4y€HHE OOpa3lOB BEIIECTB METAIOB U
HEMETAJIOB, B3aUMOJEHCTBUE THIPOKCH/IA IMHKA C PACTBOPAMM KHUCIOT M
LIEJI0YeH,  NPOBEACHUE  OMNBITOB,  WUIIOCTPUPYIOIIMX  IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (ropeHwe,  peakuuu
Pa3JIoKEHUsI, COSTUHECHMUS )
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9 KUIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NpOrpaMmbIl
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO 00pazoBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3ynbTara
1 I1o Teme: «BemecTBO 1 XUMHAYECKasT PEAKLIHS
1.1 pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX TOHSITHH: pacTBOp,
AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJICKTPOJIUTHYECKAS HUCCOLUALIMS,
peakiy MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTuMbIe u HeoOpaTUMbIe peakuuu, OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIE  PEAKIMH, OKHUCIUTENb, BOCCTAHOBUTEIIb,
OKHCJICHHE U BOCCTAHOBJICHHE, aJUIOTPOMNHs, aM(pOTEPHOCTH,
XUMHUYECKass CBA3b  (KOBaJIeHTHAasl, HWOHHAsA, MeTaJuIM4ecKas),
KpUCTAJUTMYECKasl PEIIeTKA, CIIaBbl, CKOPOCTh XUMHUECKON peakiinu
1.2 WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX [IOHSATUN
Y IPUMEHSTh 3TU TOHSTHS MPU ONMCAHUU BEIIECTB U UX MPEBpaIlIEHUN
1.3 COCTaBIISAITh YPAaBHEHUS AJIEKTPOJUTHUYECKOM JTHCCOLMAIMU KHUCIOT,
IETIOYEH M COJIEW, MOJIHBIE W COKPAILCHHBIE YPAaBHEHHS PEAKLIMI
MOHHOTO OOMeHa
1.4 pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
MOCPEACTBOM COCTABIICHUSI DJICKTPOHHOTO OajlaHca 3TUX peaKIuid
1.5 MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEaKIUU
2 [To Temam: «HemeTtayuibl U UX COENUHEHUS» U «MeTaIbl U UX
COEIMHECHHUS
2.1 XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE U CHICITUPUICCKUE XUMUIECKUE
CBOMCTBa MPOCTBIX U CIIOXKHBIX BEIECTB, MOATBEPKAasi ONMUCAHHE
MpUMepaMU MOJICKYJIIPHBIX M HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINHI
2.2 COCTaBJISITh YPABHEHUS PEAKIINI, OATBEPKIAOITUX CYIIECTBOBAHUE
TEHETUYECKOM CBA3U MEXK/y BELIECTBAMU PA3JIMUHBIX KJIACCOB
2.3 MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOECHUS,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IMUYHBIX
YCJIOBHSIX
24 clieloBaTh  MpaBWjaM  MOJb30BaHMSI ~ XMMHYECKOW  MOCYyA0U
u 1abopaTopHBIM 000PYIOBaHHEM, a TAK)KE MPaBWIAM OOpaIIeHUs
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C BEIIECTBAMU B COOTBETCTBUM C UHCTPYKIUSIMU TIO BBINOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO TOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeIlIeCTB (AMMHAKa U YIJIEKUCIIOTO rasa)

2.5

NPOBOJNTH PEAKIMH, TOATBEPKAAOIINE KAYSCTBCHHBI COCTaB
pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-,
OpoMua-, woaMa-, KapOoHar-, ¢ocdar-, CuIMKar-, CcyJibdar-,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHUS, WOHBI W3YYCHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB

[To Teme: «XuUMUS U OKpyKaroLas Cpeiar

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUeckux noHstuil: [I/IK Bemecrtsa;
KOppO3Usl METAJIOB

3.2

MIPUMEHSITh OCHOBHBIE OIIEpPAIlldd MBICIIUTEIIBHON JESITEIBHOCTH —
aHalu3 W CHHTE3, CpaBHEHHUE, O0O0OOIIEHHE, CUCTEMATHU3alINIO,
BBISIBJICHUE TIPUYHUHHO-CIICJICTBEHHBIX CBS3EH — JIJIs1 N3y4EHUS CBOMCTB
BCIIECTB M XHMHUYECKHX PEaKIUi; €CTECTBEHHO-HAyYHBIC METOJIbI
TO3HAHUS — HAOJIIOJICHUE, H3MEPEHUE, MOICITINPOBAHUE, DKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN )

IIpoBepsieMble 3J1eMEHTbI COAEPKAHUS

Kon

ITpoBepsieMblil 3JIEMEHT COACPKAHUS

1

BemectBo u xummnueckas peakuus. [loBropenue

1.1

[lepnonnueckuit 3akoH. [lepuoanueckas cucTeMa XUMHYECKHUX DJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUH
CBOMCTB XMMHUYECKHUX JIEMEHTOB NIEPBBIX TPEX IIEPUOAOB, KaUs, KaIbLUI U
UX COCOWHEHMM B COOTBETCTBHM C  IIOJIO)KEHUEM  DIIEMEHTOB B
[leproanueckoi cucTeMe U CTPOECHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BUIbI XUMUYECKOW CBsI3U. THUIBI KPUCTAILUIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKOU
pEeIIeTKH W BUJA XUMHYECKOW cBsizu. Kiaccudukanus m HOMEHKIATypa
HEOPraHMYECKHUX BEIIECTB (MEXKIyHAPOAHAS U TPUBHAIbHAS). XUMUUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCA K PA3JMYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHUI, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB

1.3

Knaccudukanus XuMHUUECKMX peakiuii MO pa3IuyHbIM TMpuU3HaAKaMm (110
YUCIy W COCTaBy Yy4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY
s PexTy, 0 U3MEHEHUIO CTETICHEH OKUCIICHUS XMMHUYECKUX AJIEMEHTOB, 10
00paTUMOCTH, MO Y4YaCTUIO KaTalau3aTropa). DK30- U SHIAOTEPMUUYECKUE
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peaKuuu, TEPMOXUMHUYECKHE YpaBHEHUS. 1 [oHATHE O CKOPOCTH XUMUYECKOU
peakuuu

1.4

ITonsarue 06 O6paTI/IMI>IX )41 H€O6paTI/IMI)IX XUMHNYCCKHUX PCAKIUAX. [lonsiTue
O TOMOI'CHHBIX H TICTCPOI'CHHBIX PCAKIHAX. I[IonsaTHe 0 XHUMHYECKOM
PaBHOBCCHM. CDaKTOpLI, BJIMAIONIMC HA CKOPOCTb XUMHUYECKOMN pCaKIunu
" ITOJIOKCHUC XUMHNYCCKOT'O PaBHOBCCHS

1.5

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE  PEAKIIMH, JJICKTPOHHBIN  OasaHc
OKHCJIUTEIPHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHHE ypaBHEHUUN
OKHCIIUTETHhHO-BOCCTAHOBUTENIBHBIX PEaKIUid C HCIIOJIb30BAaHUEM METO/Ia
AIEKTPOHHOTO OanaHca

1.6

Teopus AIEKTPOITUTUYECKOU JIACCOLAALUY. DNEKTPOIUTHI
Y HE3JIEKTPOJIUTHI. KaTHOHBI, aHMOHBI. ME€XaHU3M JIUCCOIMALINU BEUIECTB C
pPa3IMYHBIMH BUJAMH XUMUYECKOU CBs3H. CTeneHb aucconuann. CHIbHbIE
U cialble ANIEKTPOIUTHL. Peakiuu moHHOro oOMeHa. Y CJIOBHS MPOTEKAHUS
peakiuii HIOHHOrO OOMEHa, TOJIHBIC U COKpAlllCeHHbIE HMOHHBIE YpPaBHEHHS
peakiuumii. CBoMCTBa KUCJIOT, OCHOBAHUM U COJIEH B CBETE MPEACTABICHHUIN 00
ANEKTPONUTUYECKON JHccounanuu. KadyecTBEeHHbIE pEaKUUd Ha HWOHBI.
[TonsiTre o rugponuse coiei

1.7

XVWMHYECKHUI SKCTICPUMEHT: 03HAKOMJICHHE C MOJICTISIMUA KPUCTATUTMYECKHIX
pPENIeTOK HEOPraHMYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta
W anMasa), CJOXHBIX BEHIECTB (XJOpUAa HATpusi); HCCICIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIMH OT BO3JACHCTBUS Pa3TUIHBIX
(bakTopoB; HCCIEAOBAaHUE OJIEKTPOMPOBOJAHOCTH PACTBOPOB  BEIIECTB,
mporecca JIUCCOLMAIMU  KHUCJIOT, Ieloued u  cojied  (BO3MOXHO
UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); MIPOBEICHUE OTIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKAHUS PEaKIuid HOHHOrO0 oOMeHa
(oOpazoBanue ocajaka, BBIACICHUE Tras3a, oOpa3oBaHUE BOJbBI); OMBITOB,
WUTIOCTPUPYIOIINX TTPUMEPHI OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUIN
(ropeHue,  peakuuu ~ Pa3NOKEHMs, COEIUHEHHMs);  pPAaCIO3HABAHUE
HEOPTaHWYECKUX BEIIECTB C IMOMOIIBIO KaYECTBEHHBIX PEAaKIMi Ha HOHBI,
peIIeHNe SKCIEPUMEHTAIBHBIX 33724

Hemeramnsl u ux COCANHCHUA

2.1

OO6mass xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHne u (uU3MUECKHe CBOMCTBA
IPOCTBIX BEILIECTB — IaJION€HOB. XUMHUUYECKUE CBOMCTBA HA MIPUMEPE XJI0pA
(B3auMoeiCTBHE C METAINIAMU, HEMETAJJIaMU, IIEJI04aMHt ). XJI0POBOJAOPOI.
ConsiHast KUCIOTa, XWMHUYECKHUE CBOWCTBA, MOJyY€eHUE, NPUMEHEHUE.
JleicTBue xjopa U XJIOPOBOAOPOJA HAa OPraHU3M 4YelioBeKa. Baxueumue
XJOPHUJIBbI U UX HAXOXKJICHUE B IPUPOJIE
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2.2

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHblE CTENEeHU OKuciaeHus. CTpoeHue U (pu3ndeckue
CBOMCTBA IIPOCTBIX BEUIECTB — KHCIOPOJAa M Cepbl. AJIIOTPOIIHBIE
Moau(UKaMK  KUCIOpoJa W Ccepbl. XHUMHUYECKHE CBOMICTBA CEpBHI.
CepoBoniopoll, cTpoeHue, (pusnueckue U XuMuueckue cBorcTBa. OKCHIIbI
cepbl Kak MPEICTAaBUTENM KHCIOTHBIX OKCHIOB. CepHas KHCIOTA,
(puznyeckue U XUMHUYECKHE CBOWCTBA (00IIME Kak MpEeCTaBUTENs Kiacca
KUCIOT U crenupuyeckue). XUMUYECKUE PEaKIUH, JIekKalllue B OCHOBE
MPOMBINIJICHHOTO CIoco0a MOMy4eHHUs CepHOM kucnothl. [lpumenenue.
Conu cepHOW KHCIOTBI, KayeCTBEHHas peakuus Ha Cyab(aT-HOoH.
HaxosieHue cepsl U €€ COeIMHEHNI B IpUpoe. XUMUYECKOE 3arpsi3HEHNE
OKPYXKAIOILEH CpeJibl COEAMHEHUAMU cepbl (KHCIOTHBIE T0XKAH, 3arPSI3HEHNE
BO3/lyXa U BOJJOEMOB), CITOCOOBI €r0 MPEI0TBPAILCHHS

2.3

OO0mas xapakTepuctuka 31eMeHToB VA-rpymnmnbl. OcoOOEHHOCTH CTPOESHMUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. A3OT, paclpoCTPaHEHUE
B IpUpOJE, (U3HUECKHEe M XUMUYecKHe cBoicTBa. KpyroBopor aszora B
npupojae. AMMHUaK, ero (U3NYECKue 1 XUMUYECKHE CBOWCTBA, MMOJYyYEHUE U
npuMmeHeHue. Coiau aMMOHMS, MX (U3NYECKUE U XMMHUYECKHE CBOICTBa,
npuMeHeHue. KauecTBeHHas peakiys Ha MOHbI aMMOHUS. A30THasl KHCIIOTa,
ee TMojiydeHue, (QPU3MYECKHME UM XUMHUYECKHEe CBoicTBa (0OImMe Kak
MpEeACTaBUTENS Kilacca KuUciaoT U crneurduueckue). Hcenonb3zoBaHue
HUTPATOB U COJEM aMMOHMS B KadyeCTBE MUHEpaJbHBIX YI0OpEHUM.
XVMMHUYECKOE 3arpsi3HEHHE OKpYXKalolleld Cpelpl COENMHEHHMSIMU a30Ta
(KUCIOTHBIE AOXKIU, 3arPsI3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB)

2.4

®ochop, amnorponHsle  Moaudukauuu  (dochopa,  Duszmyeckue
u xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopnas kuciora,
¢usznyeckue M XUMHYECKHE CBOICTBa, moyiyueHue. lcnonb3oBaHue
¢docdaToB B KaueCcTBE MUHEPATIBHBIX YI0OpEHUI

2.5

O6mas xapakrepuctuka 3iaemMeHToB [VA-rpynnsl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapakTEepHbIE CTENEHU OKUCIEHUS. YTIJEpoJd, aUIOTPOIHbIE
Moau(UKaIK, pacpoCTpaHeHUe B MpUpoie, GU3NUecKue U XMMHUYECKUe
cBorictBa. AncopOums. KpyroBopor yriepoga B mnpupoae. Oxcuabl
yriaepoja, ux (pU3n4ecKkue U XMMHUYECKHE CBOWCTBA, NEHCTBHUE HA >KUBBIC
OpraHMU3Mbl, MOJy4YeHHE W TNPUMEHEHHUE. DKOJOTUYECKHE MPOOIEMBI,
CBsI3aHHBIE ¢ oKcuzoM yriepoaa (IV); rumoresa rimo0aibHOrO MOTEIICHUS
KJIUMaTa; TMapHUKOBBIA HhdexT. VYronpHas KHUCIOTA W €€ COJH, HUX
¢uznueckue M XUMHUYECKHME CBOICTBA, IMOJIYyYEHUE U TPUMEHEHHE.
KauectBenHnas peakiysi Ha kKapOoHAT-WOHBI. Mcnonb3oBaHue KapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE
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2.6

IlepBoHayanbHbIE NOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COEAUHEHUIX
yriaepoaa (MeTaH, 3TaH, STWJIEH, alleTUJICH, 3TaHOJ, TIUIEPUH, YKCyCHas
kucnorta). Ux cocraB u xumudeckoe crpoeHue. [loHstre o Onomornyecku
BaXKHBIX BEILLECTBAaX: XHUpax, O€NKax, yriaeBoJax — M UX POJM B KU3HU
yenoBeka. MarepualbHOe E€IMHCTBO OPTaHUYECKUX W HEOPTraHUYECKHX
COeIMHEHUN

2.7

Kpemuuii, ero ¢Qusuueckue ©u XHUMHYECKHE CBOWCTBA, IMOJIy4YECHHE
U npuMeHeHue. CoequHeHUs] KpeMHUs B npupoze. O0mue npencTaBieHus
00 oxcune kpemHus (IV) u kpemuueBoil kucnore. CHIIMKATBI, HUX
UCIIONIb30BaHUWE B OBITY, MEIUIMHE, NPOMBILIUICHHOCTH. BaxHeimme
CTpPOMTENIbHbIE ~ MaTepuajbl: KepaMHKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpoOmeMbl 0€30MacHOr0 HMCHOJIB30BAHUS  CTPOMTENIBHBIX
MaTEpHUAJIOB B IOBCEIHEBHOM KU3HU

2.8

XVWMHYECKUI 3KCIEPUMEHT: U3y4YeHHE 00pa3lioB HEOPraHUYECKHUX BEIECTB,
CBOWCTB COJIIHOM KHCIJIOTBHI; MPOBEICHHE KAYE€CTBEHHBIX PpPEaKLIH
Ha XJIOPUI-UOHBI W HAONIOJEHHWE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxaromue (u3snyeckne M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX
COEIMHEHU (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPHAIIOB); O3HAKOMJICHUE
¢ o0pa3uamMu XJIOpHUIOB (raJOreHruI0B); O3HAKOMIIEHHE ¢ 00pa3liaMH Cepbl U
€€ COeQUHEHUsSMU (BO3MOKHO HCIOJIb30BAaHUE  BHUJACOMATEPHUATIOB);
HaOJNIOICHWE  Tporiecca  OOyrIMBaHUs — caxapa ToJa  JeHCTBHUEM
KOHIUEHTPUPOBAHHOW CEPHOM KHCJIOThI; M3YUYECHHUE XUMHYECKUX CBOWCTB
pa30aBIEHHON CEpHON KHUCJIOTHI, MPOBEJACHUE KAYECTBEHHOW pEeaKIMu Ha
cynb(dar-uoH W HaONIOJEHUE MPHU3HAKa €€ MPOTEKaHUs; O3HAKOMIIEHHE C
¢u3nuecKuMu CBOWMCTBaMH a30Ta, Gocdopa u UX COCAUHEHHUMN (BO3MOMKHO
UCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), oOpasliaMu a30THBIX U (OCHOPHBIX
yaoOpeHuii; nmojgydyeHue, cooupaHue, pacrno3HaBaHUE U M3yYCHUE CBOMCTB
aMMHaKa; IpOBEICHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMoOHus U docdart-
MOH U U3yYeHHE TMPU3HAKOB UX MPOTEKaHUs, B3aUMOJICUCTBUE
KOHIEHTPUPOBAHHOM  a30THOM  KHCIOTBI €  MeAbl0  (BO3MOXKHO
HCIIOJIb30BaHNE BHIEOMATEPHAIIOB); U3YUYCHUE MOJIENIE KPUCTAIITMYECKUX
pemieTok anMmasa, rpadura, ¢yinepeHa; O3HaAKOMJIEHHE € MpPOLEcCcOM
afcopOIIMM  PAaCTBOPEHHBIX  BENMIECTB  AKTUBUPOBAHHBIM  yTJIEM U
YCTPOMCTBOM MpPOTHUBOTra3a; IOJy4YeHHE, COOMpaHHE, paclo3HaBaHUE U
U3Y4YEHHE CBOMCTB YIJIEKUCIIOrO ra3a; MpoBeJCHHE KaUeCTBEHHBIX pPEeaKIUi
Ha KapOOHAT- M CUJIUKAT-UOHBI W M3YYCHHE IMPU3HAKOB HUX MPOTEKAHUS,
O3HAaKOMJICHUE C MNPOAYKIMEN CUJIMKATHOM MNPOMBILIJICHHOCTH; PEIIEHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TeMme «BakHeillne HeMeTalibl U HX
COCTMHEHUS

MerTauibl U UX COCANHCHUA
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3.1

OO01as XapakTepUCTUKA XUMUUECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
UX MoJoxeHus B llepumonnueckon cucreme XHUMHUYECKHX dieMeHToB /.M.
MenneneeBa u crpoeHuss atoMoB. CTpoeHue MeTauioB. MeTtamnudeckast
CBA3b U METAJUINYECKas KPUCTAJUIMYECKAsl pPEeIIeTKa. DJIEKTPOXUMHUYECKUI
PAI HAPSDKEHUM METAIIIIOB

3.2

®dusnyeckue M XUMHUYECKHE CBOMCTBAa MeTauioB. OO0mue crnocoObl
noJryyeHus: MetaioB. [IoHsATHE O KOPPO3UK METAJNIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI UX OT Koppo3uu. CriiaBel (CTajidb, YyTyH, JIOPATIOMUHHN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MTPOMBIILIICHHOCTH

3.3

[Ilenounble MeTaUIBL: TTOJ0KEHHUE B [lepronueckoi cucTeMe XMMUUECKUX
anemeHToB J[.MI. MenneneeBa; CTpOCHHE HMX AaTOMOB; HAaXOXKJICHUE B
npupoje. PuznuecKkue U XUMHUUYECKUE CBOMCTBA (Ha MpUMeEpe HATpusi u
kanusi). OKCUIbl U THAPOKCUIBI HATpUs U Kanus. [IpuMeHeHue menoYHbix
METAJIOB M UX COCIUHECHUU

3.4

[[lerouyHO3eMENBbHBIE  METaJIbl MarHud W KaJdbLMK: TOJOKECHUE
B Ilepumognueckoit cucreMe xumuueckux saemeHtoB .M. Menneneena;
CTPOEHHE UX aTOMOB; HAXOXJICHUE B MpUpoJic. PU3NYECKUE U XUMUUYECKHE
CBOMCTBA MarHMsl M Kalbllusg. BakHeline coeauHEHUS KalbIlds (OKCHI,
TUAPOKCU]I, COJN). JKECTKOCTh BOJIbI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHuii: nonoxenue B Ilepuognmyeckold CHCTEME XUMHUYECKUX
sanemeHToB [[.M. MenpaeneeBa; CTpOCHUE aTtoMa; HaXOXKJICHUE B MPUPOJE.
duznyueckre U XMMHUYECKHE CBOWCTBA aIFOMUHUSA. AM(OTEpHBIE CBONCTBA
OKCHJA Y TUAPOKCHAA ATFOMUHHUS

3.6

Keneszo: nmomoxenue B lleprpoanyeckor CUCTEME XUMHUYECKUX 3JIEMEHTOB
JI.1. MenaeneeBa; CTpoeHHE aToMa; HaX0XKAEHUE B npupoje. Pusnueckue
Y XUMHUYECKHUE CBOMCTBA »keme3a. OKCUIbl, THAPOKCHAbI U cou xene3a (11)
u xene3a (III), ux cocra, CBOMCTBA U MOJTyUYCHHE

3.7

XVMHYECKHUI OSKCIEPUMEHT: O3HAKOMJIGHHE C 00pa3iaMyd METaUIOB U
CIUTABOB, UX (PU3MYECKUMH CBONCTBAMHU; M3yUYCHHUE PE3YIbTAaTOB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), OCOOCHHOCTEM
B3aMMOJICUCTBHS OKCHJIA KajbllUsd ¥ HATPUs C BOAOHW (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPHUAIIOB); UCCIICIOBAHUE CBOWMCTB KECTKOW BOJIBI;
mpoiiecca TOPEHUs Keje3a B KHUCIOpoJe (BO3MOXKHO WCIIOIh30BaHUE
BHJICOMATEPHAIIOB); TPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX PEAKIUN Ha
MOHBI (MarHus, Kajablus, aTIOMUHUS, IUHKA, kene3a (I1) u xenesza (I11), meau
(IT); mabmroieHrie U ONMUCaHWe MPOIIECCOB OKPAITMBAHUSA TJIAMEHU MOHAMU
HATpUs, Kamusi W Kaublus (BO3MOXKHO  HCIOJB30BaHUE
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BUJICOMATEPUAIIOB); HCCIEJOBaHUE aM(OTEPHBIX CBOMCTB THUIPOKCHU]IA
ATIOMUHMS U TUAPOKCHAA IMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BaxHelme MeTauIbl ¥ UX COCTUHEHUS

Xumus 1 OKpysKaronas cpena

4.1

HoBeie maTepuaiisl u TexHonoruu. BeecTsa u Marepuansl B IOBCEIHEBHOU
YKU3HU YeJIOBEKAa. XUMUS U 3I0pOBbE. be3ormacHoe ucnoab30BaHUE BEIIECTB
Y XMMHYECKUX peakiuii B ObITy. [lepBast moMoIIbs pu XUMHUUYECKUX 0KOTax
Y OTPaBJICHUSX

4.2

OCHOBBI  3KOJIOTMYECKOW TIpaMOTHOCTH. XHMHYECKOE 3arpsa3HEHUE
okpyxaromend cpeasl [IJIK. Ponb XuMuu B pElIEHUH 3KOJIOTHYECKHUX
npo6usieM. [IpupoaHble HCTOYHUKHU YTIEBOIOPOAOB (YToJib, IPUPOIHBIN a3,
He(Tb), MIPOIYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIILIEHHOCTH

4.3

XVWMHUYECKUI HKCIIEPUMEHT: HM3y4YeHUE 0Opa3loB MaTepHaIOB (CTEKIIO,
CIUTIaBbl METAJUIOB, TOJTUMEPHBIE MaTEPHAIIBI )
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MEPEYEHDb (KOJJU®PUKATOP) MPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

N DJIEMEHTOB COJAEP)KAHUS IO XUMHNU

Jlji mpoBeIeHUS] OCHOBHOT'O T'OCYIapCTBEHHOTO AK3aMeHa 1o xumui (panee — OI'D
M0 XHMMHH) HCIIOJIB3YETCS TMepedyeHb (KOoAMu(pUKATOp) TMPOBEPSIEMbIX TpeOOBaHUMN
K pe3yJbTaTaM OCBOEHMsI OCHOBHOM 00pa30BaTeIbHON IMPOrpaMMbl OCHOBHOT'O OOIIETO
o0pa30BaHMsI U AIIEMEHTOB COACPKAHUSL.

IIposepsiembie Ha OI'D Mo xumMKuu TPeOGOBAHUS K Pe3yIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/JIbHOI MPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs

Kon
IIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHMS K IPEIMETHBIM pe3yiIbTaTaM 0a30BOI0
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MTPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe DI'OC

1

[IpencraBnenue:

1.1

O TO3HAaBAEMOCTU SABJICHHM NPHUPOJABI, MOHUMAHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOW HAayKW KaK 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIed KyJIbTYphl U HPAKTHUECKON
NESATEIIBHOCTH YEJIOBEKA B YCIOBHUAX COBPEMEHHOIO OOIIECTBA;
ITIOHMMAHHUE MECTa XUMUHU CPEIU APYTUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOAAX ITO3HAHWA, B TOM YHMCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYUCCKUX MCTOAAX HCCICOIOBAHUSA BCIICCTB W HN3YUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHUC HCIIOJIB30BAaTh MOACIIN
JJIIsA OOBSICHECHMS CTPOCHUA aTOMOB U MOJICKYIJI

1.3

o chepax npodeccuoHaTLHON JEATENBHOCTH, CBSI3AHHBIX C XUMHEH
U COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JIOCTHKEHUSX
XUMHUYECKOM HAyKH, YTO IMO3BOJUT OOYyYalOUIMMCS pacCMaTpHUBaTh
XUMHUIO KaK cpepy cBoer Oynyiieit mpopecCuoHaIbHON AesITEIbHOCTH
U cliejaTh OCO3HAHHBIM BBHIOOP XMMHUHM KakK MPOQPHIBHOTO MpeaMeTa
P TIEPEX0/JIe Ha YPOBEHb CPETHEr0 O0IIero 00pa3oBaHus

Branenne cucremMol XMMUYECKMX 3HAHUM U YMEHHE IPUMEHSTh
CUCTEMY XMMHYECKUX 3HAHUM, KOTOpPAasi BKIIIOYAECT:

2.1

Ba)KHEHUIIINE XWMHUYECKHE TIOHATHUS: XMUMHYECKHM DJIEMEHT, aTOM,
MOJIEKYyJa, BEIIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJHASA CMECh, OTHOCUTEIbHBIE AaTOMHAsi U MOJEKYJspHas
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJSPHBIN
00beM, OKCHJ, KUCJIOTa, OCHOBAaHHE, COJIb (CpedHsisa), XMMHUYECKas
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peakuusi, peakUUu COCOUHEHMs, PEaKLUU pa3OkKEHUs, pPeaKkLHUu
3aMEIICHHsI, peakiuu OOMeHa, TeIIoBOW 3(PdeKT peakmmu, HK30-
Y SHIOTEPMUYECKHE PEAKIUH, PACTBOP, MACCOBASI A0OJSI XUMUYECKOTO
3JIEMEHTA B COEAMHEHNH, MacCOBast JI0JIs U IIPOLIEHTHAs! KOHLEHTpaLus
BEILIECTBA B pAacTBOpE, SAIpO aTOMa, JJIEKTPOHHBIM CIIOW aToMa,
aTOMHasi OpOUTalIb, paluyC aTOMA, BaJICHTHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKas CBSI3b, ANEKTPOOTPHULIATEIBHOCTD, NoJIApHAas
Y HEMOJISIpHAs KOBAJEHTHAsl CBsS3b, MOHHAs CBSI3b, METAJUIMYECKas
CBS13b, KpUCTAJTIMUECKASI pelIeTKa (aTOMHAas, HOHHAs, METAJUIMYECKas,
MOJIEKYJIIpHAsi), UOH, KaTUOH, aHUOH, AJIEKTPOJIUT M HE3JIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT JUCCOLMAIMs, pPEaKIU HOHHOTO OOMEHa,
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIbHBIC peakuuu, OKHUCIIUTENb U
BOCCTAHOBUTENb, OKHCJIEHUE M BOCCTAHOBJICHHE, DIIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpATUMBbIE pEaKlIUH,
CKOPOCTh XMMHYECKOM peakuuu, kKarammsarop, IIJAK, xopposus
METaJUIOB, CILJIaBbI

2.2

OCHOBOIIOJIaraloIIMe 3aKOHbl XUMHM: 3aKOH COXpPAHEHHUS MAcCCHhI,
nepuonnuecknii 3akoH J[.MI. MeHneneeBa, 3aKOH NOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo

2.3

TEOPUH  XHUMHH: ATOMHO-MOJIEKYJISIPHAS TEOpUs,  TEOpHs
ANEKTPONIMTUYECKON JUCCOLUALINT

Brnanenne ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKIIFOYAOIIEH

3.1

YMEHUE MPAaBUIILHO MCIIOIH30BaTh U3YYCHHBIC BEIECTBA M MaTCPHAITBI
(B TOM 4HCl€ MHHEpaJbHBIE YAOOpPEHHS, METAJIbl W CIUIABBI,
MPOIYKTHl TEPEPadOTKA TPHUPOJHBIX HCTOYHHKOB YTIIEBOIOPOIOB
(yrns, mpupogHoro rasa, HedTH) B OBITY, CETLCKOM XO3SHCTBE, HA
MIPOU3BOJICTBE U TOHMMAHHUE 3HAYEHUS )KUPOB, OCITKOB, YTIAECBOIOB IS
OpraHu3Ma 4YejIOBeKa; YMEHHE MPOTHO3UPOBATH BIUSHUE BEIIECTB U
XUMHUYECKUX TPOIECCOB HA OPTraHU3M 4YEJIOBEKAa M OKPYKAIOIIYIO

IPUPOAHYIO Cpey

3.2

YMEHHE WHTETPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUSIMH APYTUX
y4€OHBIX MPEIMETOB

3.3

HAJIMYUE OMbITa PabOTHl C Pa3TUUYHBIMU MCTOYHUKAMU HH(pOpManuu
N0 XMMUU (HAaydyHass U HAy4YHO-TIOMYJIApHAas JUTEparypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHUE OOBEKTMBHO OIICHUBATh WH(OpPMAIMI0O O BEIIECTBAX, HX
MPEBpAICHUSIX U TMPAKTUYECKOM TPUMEHEHHMM U YMEHHE
UCIOJIb30BATh €€ JJIs PEelIeHHs Y4eOHO-TT03HaBaTENIbHbIX 3a71a4
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4 Bnanenue ocHoBaMM MNOHSTHMHOrO amnmapara M CHMBOJHYECKOTO
S3bIKA XUMUHU JJISI COCTaBJICHUS (OPMYJI HEOPTaHUYECKUX BEIIECTB,
YPaBHEHHM  XUMHYECKMX  PEaKUWil; OCHOBAMHU  XUMHUYECKOHU
HomeHkJaTypsl (IUPAC u TpuBuanbHOif)

5 YMeHne oObSICHATH CBA3b MOJIOKEHUS 3yieMeHTa B Ilepuogmueckoit
CUCTEME€ C YHUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsj sjapa, oOIiee 4Yucio
AJIIEKTPOHOB), PACHPEJEICHUEM JIIEKTPOHOB [0 HHEPreTUYECKUM
YPOBHSIM aTOMOB TI€PBBIX TPEX IMEPHUOIOB, KA U KATBITHSI

6 [IpencraBieHue o NEPUOJUIECKON 3aBUCIMOCTH CBOMCTB XMMHUYECKUX
AJIIEMEHTOB (pajiiyC aToma, 3JIEKTPOOTPHUIATEIBHOCTh), MPOCTHIX U
CJIOKHBIX BEILECTB OT MOJIOKEHUs 3JeMeHToB B Ilepuoauueckoit
cucteme (B MaJIbIX IEPUOJIAX U TVIABHBIX MOATPYMIAX) U JIEKTPOHHOTO
CTpOEHHS aToma

7 YMenue kinaccuuimpoBaTh:

7.1 XUMHYECKHUE IIIEMEHTHI

7.2 HEOpPraHMYECKUE BEILECTBA

7.3 XUMHUUYECKUE PEaKIIUU

8 YMeHne onpeensiTh:

8.1 BaJICHTHOCTh U CTETICHb OKHCIICHUS XMMHYECKUX DJIIEMEHTOB, 3apsi
MOHA

8.2 BUJ XUMHUYECKOW CBS3M W THUIN KPHUCTAUIMYECKOH CTPYKTYpPHI
B COCIMHCHUX

8.3 XapakTep Cpe/ibl B BOAHBIX PaCTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHCIIUTEIb U BOCCTAHOBUTEIb

9 YMeHue xapakTepru3oBaTh (PU3NYECKUE U XUMUYECKHE CBONCTBRA!

9.1 MPOCTBIX BeEMIECTB (KHUCIIOPOJ, O30H, BOJOPOJ, TIpaduT, aamas,
KpemHu#, azor, docdop, cepa, XJOp, HATpUW, Kaaud, MarHHM,
KaJIbITUH, aTFOMUHUH, JKEJI€30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YHUCIE€ HMX BOJHBIX pPacTBOPOB (BOja,

aMMHaK, XJIOPOBOZOPOA, CEPOBOJIOPOJ, OKCHUABI M THUAPOKCHIBI
metauioB | — A rpynn, amomuuwms, menu (l1), munHka, xenesa
(11w TIT), oxcuapr yraepoaa (1l u IV), kpemuus (1V), azora u hocdopa
(IIT u V), cepst (IV u VI), cepuucras, cepHas, a30THCTas, a30THasi,
dbocdhopHas, yrojibHas, KpeMHHUEBasE KUCIOTA U UX COJIH)
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9.3 IPOTHO3UPOBaTh M XapaKTepU30BaTb  CBOWCTBA  BEILECTB
B 3aBUCHMOCTH OT UX COCTaBa M CTPOEHUs, IPUMEHEHUE BEIIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOHOCTb MPOTEKAHUSI XUMHUYECKUX
MIPEBPAIICHUNA B PA3IMYHBIX YCIOBUIX

10 YMeHre COCTaBIATh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEAKIIHA,
B TOM YHCJIE:

10.1 peakIuii HOHHOTO OOMEeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA

10.3 WUTIOCTPUPYIONINX ~XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
(TpyIimn) HEOPraHUYECKUX BEUIECTB

10.4 MOATBEPKIAIONINX TCHETHUECKYIO B3aUMOCBSI3b MEX Ty HUMHU

11 YMeHune BIUUCTATh (IPOBOAUTH PACUETHI):

111 OTHOCHUTENILHYIO MOJIEKYJIIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOT'O 3JIEMEHTA B COEAMHEHUN

11.2 MAaCCOBYIO JIOJIFO BEHIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB

114 [0 YPABHECHMSM XUMHUYECKUX DPEAKIMM W HAXOAUTH KOJIMYECTBO
BEIECTBA, 00bEM U MACCy PEareHTOB WJIH MPOIYKTOB PEaKIIuu

12 Bnanenue (3HaHUE OCHOB):

12.1 OCHOBHBIMH ~ METOJIaMH  HAay4YHOro  TO3HaHus  (HaOJIOCHHE,
WU3MEpEHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE) TTPH U3yUECHUHN BEIIECTB U
XUMUYECKUX SBJICHUH; yMeHHEe cQopMyIupoBaTh MPoOIEMy U
MPEJIOKUTDH IMTyTH €€ PelIeHUs

12.2 Oe3omacHoil pabOThl C XMMHYECKUMHU  BEIIECTBAMHU, XUMUYECKOU
MOCYI0M U JTaOOpaTOPHBIM 000PYyI0BaHUEM

12.3 mpaBuIaMu 0€3011aCHOTO OOPAICHHS C BEIIECTBAMU, UCTIOIH3YEMbIMH
B MMOBCETHEBHOM JKM3HHM, MPABWJIAMHU TTOBEJICHUS B IIEJISIX COEPEIKECHUS
310POBbsl U OKPYXKAIOWIEM NPUPOLHOW CpEIbl, NMOHHUMAaHUE Bpeaa
(OTTacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPTaHW3MBI OIPEICICHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIICHUSI W TMPEAOTBPAICHUS UX BPEIHOTO
BO3JICUCTBUS

13 Hannure nmpakTU4ecKuX HABBHIKOB TUIAHUPOBAHUS M OCYIIECTBICHUS

CICAYIOMHUX XUMHYCCKHUX SKCIICPUMCHTOB!
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13.1

U3YYEHHUE U ONUCaHue (PU3NYECKUX CBOWMCTB BEIECTB; O3HAKOMIICHHE
C  (QusnyeckUMM W XUMHYECKUMHU  SIBJICHUSIMU;  OIIBITHI,
WJUTIOCTPUPYIOLINE MTPU3HAKU TPOTEKAHNS XUMAYECKUX PEAKIIHI

13.2

HN3YyUCHUC cIroco6oB Pa3aCIICHUA cMmecen

13.3

MOJIYHYCHHUC KUCJIOPOAa U UBYUCHUC €TI0 CBOﬁCTB; IMOJIYYCHHUC BOAOPOAA
U U3Y4YCHHUC CTO CBOﬁCTB; IMOJIYUYCHHC YTIJICKHCJIOIO Ira3a U U3y4CHUC
cro CBOﬁCTB; IMOJIYUYCHUC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJIECHUE PACTBOPOB C OIPEACICHHOW MAacCOBOM JIOJIEU
PacTBOPEHHOIO BEIIECTBA

13.5

MIPUMEHECHHUE WH]JIUKATOPOB (Jrakmyca, METHJIOpaHKa
u deHondTaenHa) I ONpeIesICHUs XapaKTepa Cpelibl B pacTBOpax
KHUCJIOT U MIEJIOUEN

13.6

HCCIICIOBAHUE M OMNUCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YUYECHHUE B3AUMOAECHCTBUS KUCJIOT C METANIAMM,
OKCHJAaMHU  METAJUIOB, PAacTBOPUMBIMA H  HEPACTBOPUMBIMU
OCHOBaHMSIMHU, COJISIMH; TIOJIyYCHUE HEPACTBOPUMBIX OCHOBAHUMU;
BBITECHEHHE OJIHOTO Me€Tajyla JAPYrMM W3  pacTBopa  COJIM;
uccieoBanne aM(POTEPHBIX CBOMCTB THUJPOKCHIOB aTIOMHUHUS U
IIMHKA

13.7

pellIeHue AKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJI1ACChl
HEOPraHUYECKUX COCIUHCHUI; «INEKTPOIUTUYECKAS
nucconuanusy; «BakHelme HeMeTallIbl M HMX COCAUHCHHSY,
«BakHetinme MeTanIbl U X COSIUHEHUS

13.8

XUMHUYECKUE  SKCIIEPUMEHTBHI,  WUIIOCTPUPYIOLIME  IpU3HAKU
NPOTEKaHUsl peakluid MOHHOTO OOMEHAa; KA4eCTBEHHBIC PEaKIUH Ha
IPUCYTCTBYIONIME B BOJHBIX PAacTBOPaxX HMOHBI: XJIOPUI-, OPOMUI-,
wonun-, cynedar-, ¢docdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHWUSI, MarHus, KaJjbIs, alFOMUAHUS,
kenesa (2+) u xenes3a (3+), meau (2+), nuHKA

14

YwMmenue:

14.1

NPEACTaBIATh pE3yJbTaThl AKCHEpPUMEHTa B (OpMe BBIBOJOB,
J0Ka3aTeNbCTB, TpapUKOB W TaOIMUIl U BBISIBISATH SMIHMPUUYECKHUE
3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBATh CBSI3U MEXAY pealibHO HAOJI0/1aeMbIMU XUMUYECKUMU
ABJICHUSIMU U ITPOLECCAMU, IPOUCXOIALIMMH B MAaKpO- U MUKPOMUDE,
OOBSICHATH MPUYMHBI MHOT000pa3us BELIECTB
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HepequL IJIEMECHTOB COACPKAHUA, IPOBEPACMbBIX HA OCHOBHOM IroCyaapCTBEHHOM
IK3aMEHE 110 XMMHUH

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
1 ITepBoHavaIbHBIE XUMUYECKUE MTOHATUS
1.1 YucTsle BenecTBa 1 cMecu. CriocoObl pa3ziesieHus: cMeceit
1.2 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HJIEMEHThl. CHUMBOJBI XUMUYECKHUX
aneMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA.
1.3 Xumuueckas ¢opmyia. BaneHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB.
CreneHb OKHCICHUS
1.4 3aKOH IIOCTOSTHCTBA cocTaBa BenlecTB. OTHOCHTENbHAS AaTOMHAs Macca.
OtHocuTenpHAas MOJNEKyIspHas wmacca. MaccoBasg J0JIsI XUMHUYECKOTO
AJIEMEHTA B COCIMHCHUU
1.5 KonuuectBo BemniectBa. Moibs. Mossipaas Mmacca. MossipHbIil 00beM ra3os.
B3anmocCBsI3b KOIMYECTBA, MACCHI U YKCIIA CTPYKTYPHBIX €IMHUII BEIIECTBA
1.6 du3nvecKre U XMMUYECKHUE SIBJICHUS. XUMUYECKasi peakius ¥ €e MPU3HAKHU.
3aKOH COXpaHEHHUsI MAaCChl BEIIECTB. XUMUYECKUE YPAaBHCHUS
2 [Tepnonnueckuit 3akoH u [lepuoguueckas cucreMa XMMAYECKUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB
2.1 Ilepnogmueckuit 3akoH. [leprognueckas cucteMa XMMHYECKUX JJIEMEHTOB
J.1. Menneneesa. Ilepuoas! u rpynibl. @U3NYECKUN CMBICH MTOPSAIKOBOTO
HOMEpa, HOMEPOB MEePUO/Ia U TPYMIBI DJIEMEHTA
2.2 Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TNEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepnoanueckon cucremsl J.1. MenneneeBa
2.3 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX
Tpex NEPUOJIOB, KaJIusl, KaJIbIIUs (pamuyca aTOMOB,
ANEKTPOOTPULIATENBHOCTH, METAJUTMYECKUX U HEMETAINIMUECKUX CBOWCTB) U
UX COCIMHEHUNW B COOTBETCTBUM C TMOJIOKEHUEM DJIEMEHTOB B
[Tepuoauueckoii cucTeMe U CTPOEHUEM UX aTOMOB
3 CrpoeHue BelecTBa
3.1 Xumuyeckass cBsi3b. KoBajeHTHas (MOJsipHAasT W HEMOJISIpHAs]) CBSI3b.
DJIEKTPOOTPUIIATEILHOCTh XUMHUUYECKUX  dJIeMEHTOB. VloHHas  CBs3b.
Merammnueckas CBs3b
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3.2

Tumnbl KpUCTAUIMYECKUX pPEIIeTOK (aToOMHas, WOHHAs, MeTajuIMdecKasi),
3aBHCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTATUIMYECKOMN PEIIETKU U BU/IA
XAUMHYECKOU CBA3U

Baxueimme npeacTtaBuTen HEOPraHMYECKUX BemecTB. Hemeramibl u ux
coeanHeHnI. MeTaJuibl U UX COEMHEHUSI

4.1

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX COCAMHEHHUI: OKCHUIOB
(coneobOpa3zyroiue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTEepHBIC)
¥ HecoJieoOpa3yroIre; OCHOBaHUH (IEJI0YH U HEPACTBOPUMBIC OCHOBAHUS),
KUCIOT (KHCIOpOACOoAepkamure U OeCKHCIOpPOIHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); CoJiel (CpeHUX M KUCIIBIX )

4.2

OU3NYECKUE U XHMHUYECKHE CBOWCTBA MPOCTHIX BEIIECCTB-HEMETAIUIOB:
BOJIOPO/JIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, ¢pocdopa, yriepoia, KpeMHUs

4.3

du3nvecKre 1 XUMHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
HaTpus,  KaJius, MarHus W Kajbllusd,  aJIOMUHHUA,  KeJe3a.
DNEKTPOXUMHUUECKUI PsAJl HANTPSHKEHU METAILIIOB

4.4

Ou3nM4YeCKue ¢ XHAMHUYECKHE CBOWMCTBA BOJOPOJHBIX  COCIMHEHUU
HEMETAJUIOB: XJIOPOBOIOPO/IA, CEPOBOIOPO/IA, AMMHUAKA

4.5

dusnveckue ¥ XUMUYECKHE CBOMCTBA OKCHI0B HeMeTautoB: cepol (1V, VI),
azora (II, 1V, V), docdopa (III, V), yrmepona (II, IV), kpemuus (IV).
ITomy4yeHne OKCHI0B HEMETAJIIIOB

4.6

Xumuyeckue cBoicTBa okcuaoB: MetaiioB |A — A rpynn, nunka, meau
(1) u xxenesa (11, II). [ToryueHne OKCHIIOB METAIIIOB

4.7

XVUMHUUYECKHE CBOMCTBA OCHOBAaHMW W aM(pOTEPHBIX THAPOKCUIOB
(Ha TpuMepe THAPOKCHIOB aIIOMUHMS, >Kene3a, IuHKa). [lomydenue
OCHOBaHUM 1 aM(GOTEPHBIX TUAPOKCUIOB

4.8

Ob6mue XUMHYECKUE CBOMCTBaA KHCJIOT: XJIOPOBOAOPOIHOM,
CEPOBOJIOPOTHON, CEPHUCTOM, CEPHOM, a30THOH, (pochopHOI, KPEMHUEBOH,
yroiapHOM. OcoOble XMMHYECKHUE CBOMCTBA KOHIICHTPUPOBAHHOW CEPHOU H
a30THOU KHUCHOT. [TosryyeHue Kucnor

4.9

OO6mue XuMHUYEeCKUe CBOMCTBA cpeiHuX cotied. [lomyuenue coneit

4.10

[Tonmyuenue, coOupanue, pacrio3HaBaHHE BOJOPOJIA, KHCIOpPOia, aMMHUaKa,
YIJIIEKUCIIOTO Ta3a B 1abopaTopuu

411

[TomyyeHne amMuaka, CEpHOW U a30THOM KHUCJIOT B MPOMBIILICHHOCTH.
OO61ue crnocoObl MOTyYeHUs] METaJIOB

4.12

I'eneTnueckas CBsA3b MCIKAY KiIaCCaMU HCOPIraHNYCCKHUX COGI[I/IHCHI/Iﬁ

XHUMHYECKHE p€akunu
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5.1

Knaccudukanus XUMHUYECKHX pEaKIUil MO pa3jiuyHbIM IMpPU3HAKaM: TI0
YUCIy W COCTaBy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO TEINIOBOMY
3¢ (deKTy, 10 UBMEHEHUIO CTENIEHEW OKUCIICHUS XMMUUECKUX 3JIEMEHTOB

5.2

TemnoBoit 3pheKkT XUMUYIECKON PeaKIH, TEPMOXUMUYECKIE YpaBHEHUS.
DK30- ¥ 3HIOTEPMHUUYECKHUE peaKkMu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCINUTENHLHO-BOCCTAHOBUTEILHBIE pPCaKIHru. Oxucnurenu
u BOCCTAaHOBHUTCIIN. Hpoueccm OKHCJICHUA u BOCCTAHOBJICHUS.
SHGKTPOHHLIfI 0ajaHC OKMCIUTEIHLHO-BOCCTAHOBUTEIHLHOM pPCaKknun

5.4

Teopus  BIAEKTPOJUTUYECKOM  aucconuanuu.  KaThuoHbl,  aHUOHBI.
OJEKTPOJIUTBl U  HEINEKTPONUThl. CuibHbIE U CjlaOble SJIEKTPOIUTHI.
CrerneHp auccoLMAN

5.5

Peakunu noHHOTO OOMEHA. Y CJIOBUS MPOTEKAHUS peaKIuii HFOHHOTO OOMEHa,
MOJIHBIE U COKPAIICHHbIE HOHHBIE YPABHEHUSI pEaKIui

XUMus ¥ OKpy’Karomias cpeaa

6.1

BemecTBa m marepuansl B MOBCEIHEBHOW KXW3HHU 4eloBeKa. besomacHoe
HCIIOJIb30BAHUE BEILIECTB M XMMHUYECKUX PEaKIHil B 1abopaTopuu U OBITY.
IlepBas MoMOILb PU XUMUYECKUX 0XKOTaX U OTPABICHUIX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpYKaromeh cpeabl (KUCIOTHBIE JTOXKIH,
3arps3HEHUE TTOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS
[Ipenenbhnas nomyctumas kouueHtparus BemectB ([1K). Pons xumun
B PEIICHUU JKOJIOTUYECKUX MpobJieM. YcuiaeHue mapHUKoBoro 3ddexra,
pa3pylLIeHHe 030HOBOT'O CJIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUHN
B OBITY, MEUIIHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03sicTBe. [I[puMeneHune
METaJUIOB U CIJIaBOB (CTallb, YYT'yH, IIOPATIOMHHHI, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH MX coeauHeHuil. l[loHATHe O KOppo3uum MeETaioB,
OCHOBHBIE CITIOCOOBI 3aLUTHI UX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKH YTIAEBOAOPOAOB (YToib, MPUPOIHBIN Ta3, HEPTH),
MPOJIYKTHI HX TIepepadoTKu (OCH3WH), KX POJIb B OBITY M MPOMBINIJICHHOCTH

6.5

[lepBoHauaIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHHIX
yriaepoja (MeTaH, 3TaH, ATWJIEH, alleTWJIEH, 3TaHOJI, INIMIEPUH, YKCyCHas
kucnota). [loHarue o 6GMONOrHMUeCKH Ba)KHBIX BEILECTBAX: JKHUpax, Oenkax,
yriaeBoAax — M UX POJIU B KU3HU YEIOBEKa

Pacuertsr:

7.1

o popmysiaM XUMUYECKUX COCTMHEHUN

7.2

Macchl (MacCOBOM) 10T paCTBOPEHHOTO BELIECTBA B PaCTBOPE

7.3

10 XUMHWYCCKHUM YPAaBHCHUAM
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